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GEN61-113  mwilveiflensdoanssruadle 4(2-0-6)
GEN61-111 nsdeansnmuingluTinusedriu 3(3-0-6)
GEN61-112 nsdeansmuingluddivinis 3(3-0-6)
GEN61-121 vinwensdeansn1dange 2(2-0-4)
GEN61-122 nsilauagnIsHALTEIYINIT 2(2-0-4)

7



GEN61-123 N1591UMALNITVLUTTIYINT 2(2-0-4)
GEN61-124 Awdanguiionsdeaaiiainms 4(4-0-8)
GEN61-125 AwSanguilon1sTeundivin 4(4-0-8)
GEN61-126  msymiluflansnsne 4(4-0-8)
GEN61-127 Awdanguiionsiiauenumnainermaniuasivalulas 3(3-0-6)
GEN61-128 Awdanguiitenstiiiausnumayvemaniuaydnuaans 3(3-0-6)
GEN61-129 Auwdangudmiudeuarnisieans 3(3-0-6)
GEN61-130 AM8IngelunuITINnssy 3(3-0-6)
GEN61-141 mudulvenazwaidiodlan 4(3-2-7)
GEN61-142 Sy 23uAEAT LazIsAnLUUINING 4(3-2-7)
GEN61-151 nswaemAUsiag e e uiside 4(2-4-6)
GEN61-152 mMseyindaunndounazannzlanou 4(2-4-6)
GEN61-161 WInNIIULAZEUTENOUNS 4(2-4-6)
GEN61-171 wialulagasaumalugamavia 4(2-4-6)*

nuewme * Lidumheinlulasasimangns

1 a

132 ngudvyseinlunangasnitageulvddniv/vangnsau

aid]

133 n1sumsaanisg

1) UszsruamznssunnsUseivdngasy i szaiuaudvdiinivinie
nangnsdu edamadsunsasuluneinivdngaslilddaaeuies Uszanunusumbenudui
melukazneununTIeIdeIdean valkarAIuANNMIUIISHarMsIanmangas i duluaiunis
UseiuAUAMMaNgNS

2) AuznsIUNTUTEIMdngnsIneImansUudin a1vinermany vinmiing
fudunusnunsuimsuasdnnismdngas Ussanusuiuiuszaununeivtesiasdiaou ile
muAunszUIUNS S BunsasulIulumunsUsEAunuAmmdngns msnsususiunuLile
Wanmingns uaznsdavilasaimsiasuvangasliuntdn@ny

3) matmusdeanansgusrauanuneivlugn v diidaeusu 2 auguly

4 v =

wiolaeuluerarsdiiavainaieuen viuminfivssaiuaudvenansdyaounasindnwilunis

Y
v o

NINTUNTIANUATIEIBT NNIFIANTITLIOUNITADU N1FIABALNITUSEINUNG WATNITIAYINTIEIIUNE
ANSAWLUNITVDITI8IVIUU

Al 2 JayalanIzYamEaNgns

1. USogyn AuEnAnY wazinguizasnuaInangns
1.1 U
Usvaueandngns Ao “wangasidunanvadiaiidnaing daauderviglunis
uddgymdredyguaznrsldinalulad” nanade Tadiadaruiniadnnisuasidoivigiiu
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[y

UUFn1s annsauidaymmadnermansiay/vmieadamansuazidnldinalulagiiion1saiisesd
Ausviseensuidymamgaula

o o

1.2 2 MEVGRIGTAY)

v
LY

mswinUndinanuangasiarasaadeiuiumslunsiauiasygiawasdinuves
wudeslypainsniinanug Aruannsawasyinvea AN Imansiiieasaassfnasu

o

Usenelnei

(%
=1 Y

ymaAvmsidgaunmislussiuAuazssiuunned  nsddunuvemdngnsy denadediiu
Tasamsseiudsemananelasamsiiaunsmdnuasimunidseusnuingmansuazinalulad G
Juiidesnisvosmiisnumaiguazionvuiiyatunsfnuidouasimumeduinermansuas
walulad 1w lasensiakasduaSugiinnuaunsofivvvmaneimansuazinalulad (asinns
wam.) lassnsiaundaasenmmaineimanswazinaluladdmsunnuazieniwu Junior Science
Talent Project, JSTP) Wusu

wéngns WalonaligSoudadugiiaula viodudiifseasonniuinemans
wazadnaansalinssoulaeg i ouaiuisoimulanusssurAuastAudnenImvesnunasn
svpzaweINsAny Sansiseunisaeuranninewaznnsinguilewssuanundeyliinde
annsavumdunsidulssanendouls samfsnnsdaaiulidiSoududsous fanudndisu
aaassd B wazanunsadouslifonuesegiseiilos neUsienusssy 3us35u wasdudde

A UNIAUARAZ ALLAIAI LU UYL NIAINEE8I S Nwal

13 ALAUYBIVANGAS

1) feranasdfaeuiiimuidernyamnssunmaneimansuazadinmans

2) fnsdansdsunisauiiaduasslitadininnug uasinusangdiu s
Wnwgsunamsingui en1svihunsensdnerelusziuuswglnuazien Helulssneuas
pnaUsEnA

3) finsdasedviwardnnisiiounisaeu Masuasieinueisndulunsuszneu
9% viomaduusznaunis

4)  n153AN15L38UNNTABUATIEITNTITBUIT UL Active Leaning Ay uding
inweN1907U MSWsU MIARDY LagnTInTzidym LLﬁBﬂi%U’JUﬂﬁﬁﬂ%ﬂ@ﬁ

5 An15UsEAUAMAINNINITANYILAETALTEN1TIRa0UUTENIaAIUTA Y
WeAansay/vienmamansnoud13an1sAnm

14 dnguszasd
A o a da v a Y a o N o a wa
1) wEndadininuInivInis Wnlanged wanns waslivinwelunisufufau
MEIMEIANENS NseatinAans
2) wanUuAnNaIN15aUTEENANG Y NENNITNITINEIAENTIaE/M3AMnA1ENS

DNV UTONISANYIAD Warn1svinaule
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3) wdntudnidudldsuazumananusldmenueegiseiies fanudnsisu
a¥aassA aunsaiResArLIIuAng R seRUTiaaiulazTEuUsTIALT BaURIn DDA
AaN1sMasrUiWIneImanswasmalulagvasseme

1) uAnudiniiesserussaresinivinisuazivndn fausssy 9353 Indnin
wazllausuiinveusiaday

5) wantudnidamansalunstiauesanum GunsTuagitduynsesule
pehangaLLazgnfes TuTisEauaIsalunTuIsdnnTg msdeans wagvhnuiutuyana
duluimusssosdnaifeafunazisTmussaildnnsziuegned

6) iudngaiwiunisianisieunisdeu mATeninemanilazadaaans
VDININIFIAUANBAlMATUTEIMALNE 1aZN13ET19ANTINLDNIIVINITIEAINUNINGIREIEE

SnwallazumING1dudU 9 NeluUszivALazasUTEIneA

2. uHuWUIUTUUTS

LNUNISARILY/WAsuLUaY

nagns

]

NANF /AU

1) msSutnAnw lrlamuny

1) IRIURUN1SUSEAEUNUS
NANGATLYIIN

2) dndinUsrrduniusnulsuseu
tsnesng 9

3) $pvind oUszandunusooulad
dielvidndanduithmaneuniu

1) IUIUVIUNANW NI AN W LY
nangms

2) NNShULLUINISuNISUSENBU
YN mil,ﬁwiﬂizﬂaummaz
M3Us¥NBUTINA start up

1) 40lATINITOUINANTASS
HUTENOUNNT WarUsenaugsna start
up

2) Yalasamsnulzdusenaun1sny
A8ONTNAN 9)

3) A LATINTTIAUAN IR LAY
Usenoun1seng 4 auendndidusius
AUNANENT

1) Snutn@nenfidisaulasenns
BuUIUMIATIUTENBUNTT Uae
Us¥nNaugsna start up

2) ﬁwuauﬁﬂﬁzﬂaumiﬁmwuﬂzﬁu
UnAnw

3) SruruanuUsznaunsilUTay
Anwn

4) Srutn@nundildanurilues
arUn1sAne

3) NNSLINEALAUINNGIBINITVD

U
a o

9191585 TURAYOUNENENS

anuddnalnaduayulienansg i
wissnLdgeuiamainnislaegns
Forauuaznszdulivasmunidlaeid

1) F71UIUVBI019158 K SV YU
aNgRsAngi g

AN 3 FEUUNITIANTANET N13ANEUNTST wazlaseasIavavangns

1. STUUNISIANISANED
1.1 STUUNISANEN

Wusguulasnia (Trimester System) IngndlsUnisAinwinuseonidu 3 nansdnw

wagnianIANsAnwdissesna@nw litesnin 12 dUa
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% = b4
1.2 msiansAnwningeiou
LifimsdnnmisAnwininggiou

1.3 msiisuihgsridneialussuuninim

wieAn (credits) Mo wirefilduansuSuansinm Tag 1 wieinszuulas
aaeulanu 12/15 nuleinseuuninim v3e 5 nulgnassuulasaiaieulanu 4
nuUeAnTzuuNInim se 4 nureinszuulasaiamieulanyu 3 ACTS (Asean Credit Transfer
System) %#3® 5 ECTS (European Credit Transfer System) lagni1sannuanuiefnianazs193v14
wanneuage

1) einmanguiildnaussseniosiumedgmlidosndt 12 $1lusdenia
ASANWIARANMNIAY 1 midenn

2) iInmeUfiRTldnainienaassliitesnin 24 $alusionanisiny T
ANYINAU 1 BU28AR

3)  msthnunenisinatrauuildnafinlitesnit 36 Falusenianisaneili
dAiniu 1 niiede

4) nrshlassnuniefanssudulanudldSuneununeiildialassunie
Aanssutiu 9 lddesndn 36 Falustenamsinuiliddwiiu 1 miedn

5) nauivivszaunisalmeauiundeaniadnwifi ldnanufvdauluaniy
UsgneumsmunanfiRnuresaniulssneunminaenszegiailifiing 16 dUnviegedeLiesdn
vudSuranis@nelidav iy 9 nulensszuulasnia Usenauntus18Tv7m5 8y
annafnwAndu 1 mheinssuulnsnia wagsreivianiafnuandy 8 niheinszuulnsnia

2. MIANIUNINANgAS
2.1 Ju-aitunisaiiunisisgunisdau
[~ U a @ a = |y =
Lﬂumﬂqmlﬁaummnm (n1AUNR) SzezLiaIn1sAnel 4 Un1sane (12 AR
ns@Eny) Tgnandnelisinin 9 nanisAnekazeg1sunnlufiy 8 Yns@Enwn

AANSANYIN 1 WaUAWIAL - Aa1AY
AANTANYT 2 WBUNGATNIEY - NUAIRUS
AANSANYIN 3 WaLAUATUS - Naun1AY

22 auaulAvaididne
1) dufanis@nwilianiisedudseudnuineulatsniunangnsves
N3ENTHANYITNIUTOEUMN
2) WilunudetsuiminendeideidednualindemsnetuSaanes we. 2560
3) hufenasengin danueSuvsiudios Sdwsalfansaianmiesdodn
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0) fgvamanysaitssenowazisle ldiduteniedulsafndoniolsniouss
wioAuinIanessnesuluguassasenisAng

5) fnuant@du q asufumuiminerdoiiue vierusyuudadonaiuLn el
nmsAndeonvedasiNIinulardLasudiiaLansafivwniIng mansiazinalulad (asanis
wam.) lasanisdaasenmmnisiningrmansiasinalulad USTP) WunisaeuAnidenvesd1iny
AYNTTUNITNTRAUANY IBNIUNITaRUAREDNIATINISIRANTNIYINTWAEATIMEnSLaduTN
AeTl 2 vesgud oy, e 9 MusEime

23 Ugymvesindnwiwsnidi

1) dnAnvusniduisdnieruiiuguiuinemansuasadinmanslaifiome
somsAnymdngnst

2) th@nwusndrdulngivnsensldnssingulusedudidaliunats Fsened
HoilumsiFeunisaeulumeiniifimsaeuduniudings

3) dnAnvsnididiliduesfussuunaisunisaeuluuming ds dedosd
msfnwSeuiienuesazmaieudungy enefidgmlunssuiBonisBouasnslidinly
UNINY1NY

oy

4 dnfnwinsnii1devinrinuen1eding Wy n15as1euyweduNus U w 113
yusauiugau maduguisesdni Wusy

24 nagnslunmsandunisiteudledym/desrfnvesindnunlude 2.3

1) dalassmsviuiugunteidiuemuiiugudiuivemansuasadinmans dou
BuSeunay/vieszninaFeuludmsdnund 1 WindAnwiusnidn

2) delasamsiauaiaingmanmsanguliuitin@nunlundngasedisdelies
wagatuayuliin@nwidmaaeuinseiunuaIsanInIwsIng e

3) WausruuennsAuInuliiAauseansamlageransdiiunwivimiili
AUsne wuzihnmsseumsaeulazkuInilunsseularmMslddinluumine1ay

0) felassnmaaiuvdngasisdiuivinisuasdenuliindnulundngnsii ol
UnAnwanunsaseuilagailuiinluimine 1deeg19inuge

25 wwumssulindnwuasddnianisinunluszes 5 U

st uutnAne luwsazdnisAnen (Aw)
2562 | 2563 | 2564 | 2565 | 2566

FT7 1 a0 | a0 | a0 | 40 | 40

Hu07 2 ~ | a0 | a0 | a0 | a0

07 3 - - | 40 | 40 | 40

ST a _ - _ a0 a0

FUIUIULNANEN 40 80 | 120 | 160 | 160
Shunutn@nenfinadnszdnenisinudiedudnisanen - - - 40 40
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2.6 QUUTZUIUAULLNY

JUUTZUIUSI85US18TY

Uszananig U 2562 U 2563 U 2564 U 2565 U 2566
383U
1. AMsssuleunnsAne (Wunae Uag 39,600 un/au)
nlAsINg wam. (14 aw/A) 554,400 1,108,800 | 1,663,200 | 2,217,600 | 2,217,600
MNNTSunAnwnuUnd (26 au/d) 1,029,600 | 2,059,200 | 3,088,800 | 4,118,400 | 4,118,400
U85V 1,584,000 | 3,168,000 | 4,752,000 | 6,336,000 | 6,336,000
518318
1. Anldreynains
AMDULNUINYINT 81T NLAY 300,000 300,000 300,000 300,000 300,000
Andiin AnAuNI
2. anlgaeantiueu
ATanaunsel nst3eunisaeu 100,000 | 100,000 | 100,000 | 150,000 | 150,000
AUTSED 119819
ANEUTUAYUNSIHEUN AN 100,000 | 100,000 | 100,000 | 100,000 | 100,000
ﬂ"ﬂ.%’ﬁ]"lﬁlﬂ’liﬂﬂaUﬁﬁxﬁlxﬁgu 150,000 150,000 150,000 150,000 150,000
MIAUAINEANERNS
ANETUAYUNSIHEUNSHAINUNIIYINTT - - - 200,000 200,000
AatfuayumMsAnwIgw/viruAnm 150,000 | 150,000 | 150,000 | 250,000 | 250,000
3. SUAMU
Anfauridinam 50,000 50,000 | 50,000 50,000 50,000
AAsAninsiSeunsaeu 400,000 | 400,000 | 400,000 | 400,000 | 400,000
FAUFI8IY 1,250,000 | 1,250,000 | 1,250,000 | 1,600,000 | 1,600,000
uuLnAne 40 80 120 160 160
Alganegsianiinfny 31,250 15,625 10,417 10,000 10,000

2.7  STUUNISANE
M uuuduiseu

1 d' q' a 6 < [
L] wuunslnaeinudedsiuvitdundn
L] wuuvnalnasinudeunsnnuazidoadudondn
a a a o A Y .
O wuunmalnamsdidnnsefindidudendn (E-leaming)
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L] wuuralnanisdumesii
[ 5w 9 (s2).....

2.8 msifisulauntnginsedvnaznisamzilsudiuuniInends
TndulumadotsruuvinerasiaeanualinmiesnsAnuseaulsyanns we. 2560

. NANgAIWALaIRNTILaoU
3.1 vANgns
3.1.1  wundlenn
IUMILANTINRARAaNgRs kitToandn 185 ihefn
3.1.2 lasea¥andangns
n. vadvAnedialy 40 nein
1) QI3 20 ighin
1.1) Jnwineg 4 JaYelhty
1.2) I8N Y 16 NG
2) NgIAINYBEMansLazdRNAans 8 mhehn
3) NAWIYTINE RS HATAMINFANENS 8 vetdhl)
4) NANIYIYIUINT 4 henn
5) NRUIVANTAUNA 4x ghin

wuemn * Lidumheinlulasasmangns

V. NUINIVUANE 137 Vel
1) Junu 67 wiHgin

1.1) nduAmitugiunsiveeansuasadneans 50 ivetdhl)

1.2) nqudvannadnem 17 ivetdhid

2) I NANIEAY
2.1) N IaNIEAUTIRy Lenmuiven Al

I nenNALAAIEANS 46 nuIwhn
oAl 48 nuein
B NDNFIINEN 52 nuein
I nenia@nd 52 YRRl
2.2) naaivnawigiudon uwenemdvien il
I NDNAUAAEANS 24 nuein
oAl 22 NN
B NDNFIINEN 18 nuein
I neniand 18 nuein
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A. NUINIYFDNLES 8 IYInTe)

3.1.3 579991

n. BuInIvIAnE NI 40 wiqenn
1) NGuIYINWN 19 waenn

1.1) ngudvnwineg TiSey 4 videin Al

GEN61-001  nwnlngiugiu 2(2-0-4)
Fundamental Thai

GEN61-113  awlvetienisdeanssinaiis 4(2-4-6)
Thai for Contemporary Communication

NUBNR * thfnwmnaudesaey GEN60-001 nmwilnediugiu luthsteududeumansinuni 1
e iunainmiInenasiivun UndnwifaeulinnunadissadiFouaiuuas vegeu
318391 GEN60-001 A lneiiugiu auninassiunme (S) Jwganunsnameidouieu
5963 GEN60-111 mwilveifiemsioansiiwaliold wazlitfumbednlulassad
NANgns
1.2) Anendenge Wiseu 16 wilein ansieivinalud

GEN61-002  n1w1danguiiugiu 2(2-0-4)
Fundamental English

GEN61-121  ¥inwen15d0a13n18199ng 2(2-0-4)
English Communication Skills

GEN61-122  msflauagnsyadalvinig 2(2-0-4)
Academic Listening and Speaking

GEN61-123  N1981UkazNISW8UTNIING 2(2-0-4)
Academic Reading and Writing

GEN61-125  A1W18aNwNeNISEUTII TN 4(4-0-8)
English for Professional Writing

GEN61-127 A w1danguilensuiaueumaingimaniwazinalulad 3(3-0-6)
English Presentation in Sciences and Technology

GEN61-129  awdangudmsvdewaznisdoans 3(3-0-6)
English for Media and Communication

RUNLAN * dn@nunnaudesaey GEN60-002 mwndangquitugiu lusareuduidsuniansfind 1 vienuTunmi
wninerdeimun dnfnwitaeulikunaridondiSouaiuuasnadeunein GEN60-002 nMundingy
WU UNTRgRINL (S) Fnzanansaamedoussunguininwdingy munindnwiall) laliiu
nheinlulassaimangns

2) NNIPINYWEAEATUAZHIANAENT 8 Wi

dmsunguivuyuemansiavdauaans iseulusedvseludl

GEN61-141  enululvenazwaiiiosan 4(3-2-7)
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Thai Civilization and Global Citizen
GEN61-142  USugy) 9381803 uazIsAnLUUINING
Philosophy, Ethics and Critical Thinking

3) ngu
GEN61-151

GEN61-152

4) ngu
GEN61-171

NULAR

A1 Ingdansazinalulag

nquiv Inemansuazmalulad iseulusedvdelull

NSKENMANSIAL SETEUTTIY

Knowledge Inquiry and Research Methods
nseusn¥auIndauLazanelaniou

Environmental Conservation and Global Warming

VYNNG

dmsunguivysannis Wseuluselvseludl

wialuladansaunalugafdva

Information Technology in Digital Era

* dnfnwyneudesaau Placement Test dumalulagansaumea Tugisdunianisfing
i 1 omutunanfiuvinenduimua dwutihAnuidnansaeusiununusii
wingndeimun szlanansfinwilusedvn GEN61-171 walulagasaumealuga
Wu s lunmemsfnundiaou duthnudifinanisaoulsinasinuiiuminede
fiviun AfedSuuEsILaYaaU Placement Test aunT9ziIwnNn Jazldna
nfnwlusein GEN61-171 wialuladansaumalugaiasia u S siillfssyseini
Tiluluuanawan1sfing (Transcript) waglassairadngastaglidumiein

. RUINIVNANE

1) ¥ NU

1.1) NGUAIYINUFIUNEINGIAEATUAZANAAIENS

BIO61-101

BIO61-102

BIO61-103

BIO61-104

CHM61-101

CHM61-102

CHM61-103E

NaNTIINEN 1

Principles of Biology |
UuRnsuandIne 1

Principles of Biology | Laboratory
NaNTYIINe 2

Principles of Biology |l
UURNSaNTINen 2

Principles of Biology Il Laboratory
1Adl 1

Chemistry |

LAl 2

Chemistry I

UfTRnsadifug

Basic Chemistry Laboratory

4(3-2-7)

u28nn

4(2-4-6)

4(2-4-6)

IR

$d28nn

4(4-0-8)

1(0-3-2)

4(4-0-8)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)
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CHM62-108

C0OS62-201

CcOs62-471

C0OS562-482

MAC62-100

MAC62-101

MAC62-240

MAC62-241

PHC62-100

PHC62-101

PHC62-102

AYLIR

UuRnsiinweiad”

Chemical Skills Laboratory
nslusunsu 1

Programming |

dunun 17

Seminar |

1A59911398 "

Research Project

uapdaNugIL

Basic Calculus

Lmaqé’a%uﬂmq

Intermediate Calculus
yguimnuandudesiu
Introduction to Probability Theory
affdseyudosdu
Introduction to Statistical Inference
UftRmsAndduiiugiu
Fundamental Physics Laboratory
Manddiugiu 1

Fundamental of Physics |
fAnddugIu 2

Fundamental of Physics |l

e A Ao = < 9
ﬂﬂi']EJTU'WllJﬂ']iLiﬁluﬂ'ﬁﬁaulﬂuﬂ'}ﬂ'}aﬂﬂqﬂ

1.2) ngudvnavnafnen 17
COS62-390  ip3puannaAny)
Pre-Cooperative Education
COS62-491  amiafnw 1
Cooperative Education |
COS62-492  amnafny 2

Cooperative Education |l

2) FYNANILAUY

2.1) nguATNANIZAUTIAY wenaadIvIeNAeil

[

2.1.1) AvanAmnAIans 46

MAC62-103

MAC62-200

wAaAREEUTUNNTUTEUNUAN
Calculus for Approximations

LNMBILARANA

1(0-3-2)

4(3-3-8)

2(2-0-4)

4(0-8-4)

4(4-0-8)

4(4-0-8)

2(2-0-4)

2(1-2-3)

2(0-4-2)

4(4-0-8)

4(4-0-8)

“uenn
1(0-2-1)

8(0-40-0)

8(0-40-0)

$d28nn
2(2-0-4)

4(4-0-8)
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Vector Calculus

MAC62-201 upaRdATAS

Advanced Calculus
MAC62-210 nanANNAIERNS

Principles of Mathematics
MAC62-211 FynatiniasnsUssyna

Discrete Mathematics and its Applications
MAC62-220 NypdlaLgady 1

Linear Algebra |
MAC62-242 NMTIATIENTeuA

Data Analysis
MAC62-251 AuNILYIRYNUS

Differential Equation
MAC62-252 szt 0eUIBITaR e

Numerical Methods
MAC62-320 NYAMAUINTIIN 1

Abstract Algebra |
MAC62-330 NTIATIZIATIATY 1

Real Analysis |
MAC62-331 NTIATIZALTIGOU

Complex Analysis
MAC62-352 mimﬂ"]mmzamﬁqm@aﬁuamﬁmﬁu

Introduction to Numerical Optimization

2.1.2) J¥uaniAdl 48

CHM61-110 U URn1sANBun3e

Organic Chemistry Laboratory
CHM61-113 WALBUNTE 1

Organic Chemistry |
CHM61-251 NANT AL

Principles of Biochemistry
CHM61-252 U uRnsmanduadl

Principles of Biochemistry Laboratory
CHM62-214 WPHBUNSY 2

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

2(1-2-3)

4(3-2-7)

4(3-2-7)

4(4-0-8)

4(4-0-8)

4(4-0-8)

2(1-2-3)

“uenn

1(0-3-2)

4(4-0-8)

4(4-0-8)

1(0-3-2)

4(4-0-8)
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Organic Chemistry |l

CHM62-221 wanalatiun3e 1
Principles of Inorganic Chemistry |
CHM62-222 UfuRnsvanaietiunig 1
Principles of Inorganic Chemistry | Laboratory
CHM62-223 wanaatiun3d 2
Principles of Inorganic Chemistry I
CHM62-233 ﬂamamﬁmauﬁmﬁugm
Basic Quantum Mechanics
CHM62-243 nanLATALATIZIA 1
Principles of Analytical Chemistry |
CHM62-244 RN svanaiilasiey 1
Principles of Analytical Chemistry | Laboratory
CHM62-245 NaNLATALATIZI 2
Principles of Analytical Chemistry I
CHM62-246 RN smaneaiiiiase 2
Principles of Analytical Chemistry Il Laboratory
CHM62-300 NMIANTASLASILaANUARASENINLAL
Chemical Management and Safety in the Chemistry
Laboratory
CHM62-330 WATEN
Physical Chemistry
CHM62-331 U URANsATiga@nd
Physical Chemistry Laboratory
CHM62-340 awnlnsalnUdmsuansusznavetiuniduazdunssd
Spectroscopy for Inorganic and Organic Compounds
2.1.3) J¥aNYIINY 52
BIO61-211 SGRRRNIEN
Microbiology
BIO61-212 U URn159a833nen
Microbiology Laboratory
BIO61-240 WONEAENS
Botany

4(4-0-8)

1(0-3-2)

4(4-0-8)

4(4-0-8)

4(4-0-8)

1(0-3-2)

4(4-0-8)

1(0-3-2)

2(2-0-4)

4(4-0-8)

1(0-3-2)

4(3-3-8)

$d28nn

4(4-0-8)

1(0-3-2)

4(4-0-8)
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BIO61-241

BIO61-250

BIO61-321

BIO61-322

BIO62-203

BIO62-230

BIO62-231

BIO62-270

BIO62-271

BIO62-323

BIO62-324

BIO62-350

BIO62-360

CHM61-110

CHM61-112

CHM61-251

CHM61-252

Ufunsngnuymans

Botany Laboratory
nandneineg)

Principles of Ecology
WugAans

Genetics

Ufumnsiiugenans

Genetics Laboratory
NANFIADH

Principles of Biostatistics
NEINIALALEITINY1VOER
Animal Form and Function
UuRnIsnIgInALazaITINe1vesdnl
Animal Form and Function Laboratory
I Ieveaan

Cell Biology
UURNSTAINEveTad

Cell Biology Laboratory
wugmansseauliiana
Molecular Genetics
Ufuinsiugeansseauliiana
Molecular Genetics Laboratory
YN IAUINIG

Evolutionary Biology
NN5INTTUVLAZAIUMAINRANN TN
Systematics and Biodiversity
UfuRNsLALIBUNTE

Organic Chemistry Laboratory
NANLALBUNIY

Principles of Organic Chemistry
nanTaAll

Principles of Biochemistry
UuRnsvandaedl

Principles of Biochemistry Laboratory

1(0-3-2)

4(4-0-8)

4(4-0-8)

1(0-3-2)

1(0-3-2)

3(3-0-6)

1(0-3-2)

4(4-0-8)

1(0-3-2)

3(3-0-6)

1(0-3-2)

4(4-0-8)

4(4-0-8)

1(0-3-2)

3(3-0-6)

4(4-0-8)

1(0-3-2)
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MAC62-242 AR AP RTRE S
Data Analysis
2.1.4) v neniand 52
COS62-360 N1391aelsNgNMsalidndmenauinimes
Computer Simulations of Physics Phenomena
PHC62-200 UM siEnddunans
Intermediate Physics Laboratory
PHC62-201 UftRmsTAndduge
Advanced Physics Laboratory
PHC62-210 ARlaAanIaMSUNENE 1
Mathematics for Physics |
PHC62-211 ARlRAENSAMSUNENE 2
Mathematics for Physics I
PHC62-220 nafansAaIEAan
Classical Mechanics
PHC62-250 nMsduuaradY
Vibrations and Waves
PHC62-320 HAnAdauunnuariEnATeats
Thermal Physics and Statistical Physics
PHC62-321 ANTIANENSLAZANIINANS
Astronomy and Astrophysics
PHC62-330 Handgalnal
Modern Physics
PHC62-331 naFansAIoUsN 1
Quantum Mechanics |
PHC62-340 nguiuuantuil
Electromagnetic Theory
PHC62-350 VG RGTN
Optics
PHC62-441 Siannselingd

2.2) NNV NAWILATULEDN LENAINTYNDNANL]

Electronics

o

2(1-2-3)

$d28nn

4(2-4-6)

2(0-4-2)

2(0-4-2)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(3-3-8)
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2.2.1) v anAtnA1Ens 24

C0OS562-202

COS62-212

C0OS62-350

COS62-352

C0OS62-353

COS62-472

MAC62-310

MAC62-311

MAC62-312

MAC62-313

MAC62-321

MAC62-322

MAC62-323

MAC62-324

MAC62-325

MAC62-326

MAC62-327

nslusunIy 2

Programming ||

auMaLseyiusadyuasse leuIsaeiay

Ordinary Differential Equations and Numerical Methods
NISENUITE

Research Training

Anermansanuiiioanissud 21

Science Education for the 21™ Century
WeemansAnydienseu 4.0

Science Education for Classroom 4.0
duuun 2

Seminar Il
ANIRANENSITINTIRAEN1TUTEYNA
Combinatorics and its Applications
nounIMLazn1sUsEYNG

Graph Theory and its Applications
yquiendoy

Introduction to Set Theory
nIINANENTINYIY

Fuzzy Logic

aunadeiteifudedy
Introduction to Functional Equations
NYAANLT Y 2

Linear Algebra Il

NYAUNUILTITY 2

Abstract Algebra |l
NoUYIIWIULRENTUTELNA
Number Theory and its Applications
Mo SVakazN1sUTEYNe

Coding Theory and its Applications
NyAdayauy

Boolean Algebra

VN3G

Matrix Theory

“uenn
4(3-3-8)

3(2-3-6)

4(0-8-4)

4(4-0-8)

4(4-0-8)

2(2-0-4)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

3(3-0-6)

4(4-0-8)
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MAC62-328

MAC62-329

MAC62-332

MAC62-333

MAC62-340

MAC62-341

MAC62-342

MAC62-343

MAC62-344

MAC62-345

MAC62-346

MAC62-347

MAC62-348

MAC62-349

MAC62-350

MAC62-351

MAC62-360

LU

Geometry

LSUIANLTIDYAUS

Differential Geometry

NTIATIZALTINRS 2

Real Analysis I
nuiesuarUinusidesdy

Introduction to Measure and Integration Theory
ALnEAAIENST

Mathematical Statistics
NTIATIZRNITIR0OY

Regression Analysis

N1999NLUULA MTILATIZUNTNAADY 1
Design and Analysis of Experiment |
Mslaszidul s Do

Introduction to Multivariate Analysis
ngunuusduiasnisuszand
Probability Theory and its Applications
ﬂizmum'ﬁ?ﬁ,mLLﬂaaﬂLLazmiﬂixqmﬁ
Stochastic Processes and their Applications
adlnFansn1siulosiu

Introduction to Financial Mathematics
msleneieunsuaniesdu

Introduction to Time Series Analysis
GERREHPLERR

Sampling Techniques

ALinA1ERIUTEAUTIN

Life Insurance Mathematics
aumﬁ%qauﬁuééamﬁaﬁu

Introduction to Partial Differential Equations
sudeuiBdeinardmivaundeyiusdendody
Introduction to Numerical Methods for PDE
mdesdunisdosdu

Introduction to Operation Research

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(3-3-8)

4(4-0-8)

4(3-3-8)

4(3-3-8)

4(4-0-8)

4(3-3-8)

4(3-3-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

2(1-2-3)

2(1-2-3)

4(4-0-8)
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MAC62-361

MAC62-362

MAC62-363

MAC62-364

MAC62-365

MAC62-420

MAC62-421

MAC62-422

MAC62-423

MAC62-424

MAC62-430

MAC62-431

MAC62-440

MAC62-441

MAC62-442

MAC62-450

warnansvosvaisruaantesiy

Introduction to Computational Fluid Dynamics
narmansvasinaliendnmandidocd
Introduction to Mathematical Fluid Mechanics
mwﬁmimﬂ'ﬂmmzauﬁ?jﬂl,l,azﬂ’liﬂizqﬂﬁ
Optimization Theory and its Applications
NITYUTIAINFNERNS

Mathematical Writing

dunuIALinAEns

Mathematics Seminar

nguffensuidosduy

Introduction to Semigroup Theory
nguisunudsivadadow

Introduction to Algebraic Number Theory
yquidnudeneidoy

Introduction to Analytic Number Theory

wuudnaeanednmanswazseileuislsiavdmsutoya

VUl

Mathematical Models and Numerical Methods for Big

Data

noneladdefivadindedu

Introduction to Algebraic Topology
nowolad

Topology
msmsesileituaidaduded
Introduction to Linear Functional Analysis

aunsdseyiusalawaaRniUaasiy

Introduction to Stochastic Differential Equations

NNS9NLUULAEATIATITRNTNNABS 2
Design and Analysis of Experiment |l
Inegmstoyailou

Introduction to Data Science
sudeuiuouinSladedy

Introduction to Monte Carlo Methods

4(3-3-8)

4(4-0-8)

4(4-0-8)

2(1-2-3)

2(1-3-4)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(3-3-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(3-3-8)

2(1-2-3)

2(1-2-3)
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MAC62-451

MAC62-452

MAC62-453

MAC62-454

MAC62-460

MAC62-461

MAC62-462

SCl62-310

SCl62-311

SCl62-312

SCl62-313

SCl62-314

SCl62-315

SCl62-316

SCl62-317

SCl62-318

sudeuiilueduuidedy

Introduction to Finite Element Methods
sufeuisiWluequiidesdu

Introduction to Finite Volume Methods
sudeuTBumaoduuddedy

Introduction to Boundary Element Methods
msinszingUilowudnivannisdeoyius
Introduction to Group Analysis for Differential Equations
WITOANATIVNIANAAERSLTIAIUIE

Selected Topics in Computational Mathematics
MToAnassNNALnA1Ens

Selected Topics in Mathematics
msdansiGeuiiagmsasundamanslumnssui 21
Learning Management and Mathematics Instruction in
the 21° Century

adndmIuIMemanivoya

Statistics for Data Science
MmNz aLRga LY

Numerical Optimization

Inermanstoyarily

General Data Science
eeaniteyauwazUyanussfvguaznisussand
Data Science and Artificial Intelligence and their
Applications

N3 LUUTIRDRINTOYALAZNITINNT

Data Modeling and Management
MIIATERYeYalegsiaeg1aryaaIn

Business Intelligence and Analytics
M3Feuiveeios

Machine Learning

Tyayseing: n1snlaniw

Artificial Intelligence: Natural Language Understanding
nslusinsumauiawmesdmsuinemanideyauas
Uyaysenvg

2(1-2-3)

2(1-2-3)

2(1-2-3)

4(4-0-8)

4(3-3-8)

4(4-0-8)

2(1-2-3)

2(1-2-3)

2(1-2-3)

4(4-0-8)

4(4-0-8)

4(3-3-8)

4(3-3-8)

4(3-3-8)

4(4-0-8)

4(3-3-8)
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Computer Programming for Data Science and Artificial

Intelligence

SCl62-330 InneswatedniuieaisuInemans (Contemporary
Psychology for Science Classroom)
SCl62-331 msdan1sviesseuinermansyalul
(Modern Science Classroom Management)
SCl62-332 NM3inLazU T luNanITERULA NTERIUINGIAIENT
(Measurement and Evaluation of Teaching and Learning
Science)
SCl62-333 UINNTTUAMSUNTADULAZNISISBUINENANERNS
(Innovation for Teaching and Learning Science)
SCl62-334 nMsauunUiRnsuaziaIesiiennaes
(Development of Laboratory Lesson and Experimental
Tools)
SCI62-335 NSRNNUIINITINYIAEATAN Y
(Research Training in Science Education)
SCI62-336 N1990NLUUTNIIANITUAZAINTIUNIINGIAERT
(Scientific Exhibition and Activity Design)
2.2.2) 3w eniall 22
CHM62-310 AiTBuvISTuge
Advanced Organic Chemistry
CHM62-311 \niBuVTIduATIZ
Organic Chemistry Synthesis
CHM62-320 TPigaondnuaitugedmivtaned
Advanced Characterization Methods for Materials
Chemistry
CHM62-321 unAatugumaedeesunluwiadn
Basic Concepts of Organometallic Chemistry
CHM62-322 uAafugumaadgusliana
Supramolecular Chemistry
CHM62-341 wiAsEinsdwandon
Environmental Analytical Chemistry
CHM62-360 WUAAATININLAIAIUIU

Selected Topics in Computational Chemistry

2(2-0-3)

2(1-2-3)

4(3-3-8)

2(1-2-3)

2(1-2-3)

4(3-3-8)

2(1-2-3)

“uenn
4(4-0-8)

4(4-0-8)

4(3-3-8)

2(2-0-4)

2(2-0-4)

4(4-0-8)

4(4-0-8)
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CHM62-361

CHM62-362

CHM62-363

CHM62-364

CHM62-365

CHM62-370

CHM62-371

COS62-340

C0OS62-341

COS62-342

C0OS62-343

COS62-344

COS62-345

COS62-346

COS62-347

COS62-348

COS62-349

COS62-440

WToANATINUANBUNTE

Selected Topics in Organic Chemistry
Mdefnassaailoliunsg

Selected Topics in Inorganic Chemistry
WToAnaTINIULANLTINENS

Selected Topics in Physical Chemistry
WToAnATINIANILATIZN

Selected Topics in Analytical Chemistry
MoAnaTIN19T LAl

Selected Topics in Biochemistry

INIRNG

Color Chemistry

ddousTInyIf

Natural Colorant
wuudraedianaiiugudmiuined

Basic Molecular Modeling for Chemists
Uﬁﬁ’ammwﬁi’ﬂaaﬂmLaqaﬁugmé’m%’uﬁﬂmﬁ

Basic Molecular Modeling for Chemists Laboratory
fugnunssraedianadmiutniad

Basic Molecular Simulation for Chemists
UfRnsiugunshaedtuanadmiuiined

Basic Molecular Simulation for Chemists Laboratory
wildnadmivaninsalnUseauluana
Computational Chemistry for Molecular Spectroscopy
JuinsiaidunadmsvadninsalnUssaulaana
Computational Chemistry for Molecular Spectroscopy
Laboratory

nseenuuusEiulaanaldesiy

Introduction to Molecular Design
UftRmaniseanuuussiulanadesiy
Introduction to Molecular Design Laboratory
mia%ﬁﬂLLUUGSW@@&@SW@MLLaﬂmaqaLﬁamiﬁﬂm 1
Atomic and Molecular Modeling for Education |
UftRnmsmsaiauuiaeserseunarianaiiionisdin 1
Atomic and Molecular Modeling for Education |
Laboratory
mia%ﬁﬂLLUUGSW@@&@SW@MLLaﬂmaqaLﬁamiﬁﬂm 2

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)
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C0OS62-441

COS62-350

C0OS62-351

C0OS62-352

COS62-353

COS62-442

COS62-443

COS62-444

CcOs62-472

SCl62-310

SCl62-311

SCl62-312

SCl62-313

SCl62-314

SCl62-315

SCl62-316

SCl62-317

Atomic and Molecular Modeling for Education |l
UftRnmsmsaauuuiaesenomuasiuanaiionsfin 2
Atomic and Molecular Modeling for Education |l
Laboratory

N3HNLITY

Research Training

dFnemansidodiu

Introduction to Forensic Science
neenanifnwiiionnissud 21

Science Education for the 21" Century
WemansAnwgvienseuy 4.0

Science Education for Classroom 4.0
\nflvoundedions

Chemistry of Cosmetics

GIGIRReGT

Chemistry of Materials

wialuladuoanasged

Alcohol Technology

dUun 2

Seminar |l

atadmiuIneImaniveya

Statistics for Data Science
mMsmANNEaLTanTeiaLaY

Numerical Optimization

Inenmanitoyarly

General Data Science
WemaniteyauazUyanuseivguaznisuszend
Data Science and Artificial Intelligence and their
Applications
mia%ﬁﬂLLUUGSWa@\‘imﬂsﬁau‘jaLLazmﬁmmi

Data Modeling and Management
MTIATIEVITOLATNGSTI0E 19U yRaN

Business Intellisence and Analytics
M3Feuiveeios

Machine Learning

Uyasehvg: nsinlaniw

Artificial Intelligence: Natural Language Understanding

1(0-3-2)

4(0-8-4)

4(3-3-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(3-3-8)

2(2-0-4)

2(1-2-3)

2(1-2-3)

4(4-0-8)

4(4-0-8)

4(3-3-8)

4(3-3-8)

4(3-3-8)

4(4-0-8)
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SCl62-318

SCl62-321

SCl62-322

SCl62-323

SCl62-324

SCl62-421

SCl62-330

SCl62-331

SCl62-332

SCl62-333

SCl62-334

SCl62-335

SCl62-336

BIO61-201

BIO61-202

BIO61-251

nslusunsumeuiumasdmiuInemanitoyauas
UyyUsshivg
Computer Programming for Data Science and Artificial
Intelligence
UALAdl
(Forensic Chemistry)
UATEnd
(Forensic Physics)
1ATINeN
(Forensic Biology)
URana
(Forensic Statistics)
WMToARATINNERAINEIFENS
(Selected topics in Forensic Science)
IMnesadedniuieaieuineimans (Contemporary
Psychology for Science Classroom)
N133nN1sViesEINEAansyA LMY
(Modern Science Classroom Management)
MyinuazUsziuNanTaoULAYA ST IUINE I ANER S
(Measurement and Evaluation of Teaching and Learning
Science)
WinnTINdmMSUNITdoULaz NSTEUINYIMEAS
(Innovation for Teaching and Learning Science)
nMsfauunUiRnsLaziaIesilonnans
(Development of Laboratory Lesson and Experimental
Tools)
NMSENIIUAENIINY AR SAN T
(Research Training in Science Education)
N1990NLUVTNIIANITUAZAINTTUNIING AN
(Scientific Exhibition and Activity Design)

2.2.3) B INAAINY 18
PPN NINLLA
Marine Biology
UURNSTIINEIManeLa
Marine Biology Laboratory
Tnedngmai

4(3-3-8)

4(3-3-8)

4(3-3-8)

4(3-3-8)

4(4-0-8)

4(4-0-8)

2(2-0-3)

2(1-2-3)

4(3-3-8)

2(1-2-3)

2(1-2-3)

4(3-3-8)

2(1-2-3)

“uenn

4(4-0-8)

1(0-3-2)

4(4-0-8)
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BIO61-252

BIO61-253

BIO61-254

BIO61-255

BIO61-256

BIO61-272

BIO62-232

BIO62-233

BIO62-310

BIO62-340

BIO62-341

BIO62-351

BIO62-352

BIO62-353

BIO62-354

BIO62-355

Aquatic Ecology

ﬁﬁﬁamiﬁnﬁiwmmqﬁﬂ

Aquatic Ecology Laboratory

UnAneImmeia

Marine Ecology

URUANSUNAMINGINNLLa

Marine Ecology Laboratory
msstuuuldfionadmiunsifemedaineléi
Scuba Diving for Underwater Biological Research
UfgRmsmsmiuuuldienadmsumsisemadyineqls
th

Scuba Diving for Underwater Biological Research
Laboratory

I LUANAVDINY

Plant Molecular Biology

dndlidfinszgndunds

Invertebrate

U ansdnilaiinseanduna

Invertebrate Laboratory
winlulagvasgauvsduazioulesl

Microbial and Enzyme Technology
NENWIYNTHITIU

Plant Taxonomy

UHURNINENBIYNTHIG Y

Plant Taxonomy Laboratory

Unmngnganssy

Behavioral Ecology

UJURnstinmInemgfinssy

Behavioral Ecology Laboratory
WugAansUsEyINs

Population Genetics

Ufuinisiugaansusyens

Population Genetics Laboratory

Tiwunsseauluena

1(0-3-2)

4(4-0-8)

1(0-3-2)

2(2-0-4)

2(0-6-3)

4(4-0-8)

4(4-0-8)

1(0-3-2)

4(4-0-8)

4(4-0-8)

1(0-3-2)

4(4-0-8)

1(0-3-2)

4(4-0-8)

1(0-3-2)

4(4-0-8)
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BIO62-370

BIO62-489

C0OS62-324

COS62-325

BIO62-358

COS62-333

COS62-334

COS62-335

COS62-336

COS62-337

COS62-338

COS62-339

COS62-350

C0OS62-351

C0OS62-352

COS62-353

Molecular Evolution

Iennssuiaduaniede

Cell and Tissue Engineering
M0ANETININTIINEN

Selected Topics in Biology
TUsunsuszuUasaumnaAneiiaans
Geographic Information Systems Programming

U UANslUsunsusEUUanSauman1aiemans

Geographic Information Systems Programming Laboratory
NM9Na8dLUUNSIUABULUaIMNSEaIndoNLaY AN
Environmental and Ecological Changes Modeling

UuRnisnisdassuumsivasumlaimsdunaeuiay

UAINYN

Environmental and Ecological Changes Modeling

Laboratory

N1391ABIUUNITIINEYS N
Conservation Biology Modeling

U URnsnsiassuuneiineteysng
Conservation Biology Modeling Laboratory
nsdaesuLMeEine ey
Introduction to Biological Modeling
UfTRnsmssaesuuumadiinendossy
Introduction to Biological Modeling Laboratory
Pransaumarans

Bioinformatics

UuRNsTIansaunamans

Bioinformatics Laboratory

N1SRNLITY

Research Training

Tfineenansidosdu

Introduction to Forensic Science
Aneeansfnyiionnissei 21

Science Education for the 21™ Century
emansAnwgvieuseu 4.0

Science Education for Classroom 4.0

4(4-0-8)

4(4-0-8)

4(4-0-8)

1(0-3-2)

4(4-0-8)

1(0-3-2)

4(3-3-8)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

4(0-8-4)

4(3-3-8)

4(4-0-8)

4(4-0-8)
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C0OS562-430

COS62-431

C0OS562-432

COS62-433

BIO62-330

COs62-442

COS62-443

COS62-444

COS62-472

SCl62-310

SCl62-311

SCl62-312

SCl62-313

SCl62-314

SCl62-315

SCl62-316

SCl62-317

MTOANETINNTIINGTIAIUIN

Selected Topics in Computational Biology
shdefnasTnisiiansaumamaniiugs
Selected Topics in Advanced Bioinformatics
PPINYITLUULALLATDVIEN T ING
Systems Biology and Biological Networks
FudeyatIngrdmiuiiansaumenmans
Biological Database in Bioinformatics
AN IUDILUA

Insect Physiology

wflveaa3nsdiens

Chemistry of Cosmetics

\Ailvasian

Chemistry of Materials

wialuladuoanaged

Alcohol Technology

duun 2

Seminar |l

adadmsuInemansvoya

Statistics for Data Science
mMymAwNEaLTaneiaLaY

Numerical Optimization
Inenmanstoyaily

General Data Science
WeemaniteyauwasUyanussfvgiaznisussand
Data Science and Artificial Intelligence and their
Applications
NFETLUUTIRDRINTOYALAZNITINNS
Data Modeling and Management
MTIATIVITOLATNGSTI0E 19U yRaN
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Computer Programming for Data Science and Artificial
Intelligence

SCl62-321 DI
(Forensic Chemistry)

SCl62-322 dsnand
(Forensic Physics)

SCI62-323 TR
(Forensic Biology)

SCl62-324 URann
(Forensic Statistics)

SCl62-421 WMToAnATINNERINEIFENS
(Selected topics in Forensic Science)

SCl162-330 IMnesadedniuieaieuineimans (Contemporary
Psychology for Science Classroom)

SCl62-331 NsIANTSVRASEWINEIAanSe Al
(Modern Science Classroom Management)

SCl162-332 NMyinuazUsziuNanTaoULAYA T IUINEANER S
(Measurement and Evaluation of Teaching and Learning
Science)

SCl62-333 WinnIsNdmsuNITdoUlaz NMITEUINYIMEAS
(Innovation for Teaching and Learning Science)

SCl62-334 nMsfauunUiRnsLaziaIeilionnans
(Development of Laboratory Lesson and Experimental
Tools)
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(Research Training in Science Education)
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(Scientific Exhibition and Activity Design)
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COS62-472
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MAC62-350

PHC62-310

Research Training
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Introduction to Forensic Science
Anereansfinyiionnissei 21

Science Education for the 21™ Century
emansAnwgvieaseu 4.0

Science Education for Classroom 4.0
msfwadauudou

Introduction to Parallel Computing
nsRunasnulsramiiesdosdu
Introduction to Artificial Neural Network Computing
nsUssnanan ey

Introduction to Image Processing
MoANETINIINITUTZIIANANIN

Selected Topics in Image Processing
szuunatrliiBadunasiaeoatiugiu

Basic Nonlinear Dynamical Systems and Chaos
HURARNATIN AN IAENSHATUTIEINIA
Selected Topics in Oceanography and Atmosphere
ToyaIne1eansvunlvgjiasans

Big Data Science and Statistical
wilvena3asdrens

Chemistry of Cosmetics

\Ailvasian

Chemistry of Materials

wialuladuoanaged

Alcohol Technology
dulun 2
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Calculus for Approximations
aumﬂ%ﬂayﬁuéﬂamﬁmﬁu

Introduction to Partial Differential Equations
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PHC62-351
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PHC62-361

PHC62-370

PHC62-380

PHC62-381

PHC62-430

PHC62-431

PHC62-440

PHC62-442

PHC62-443

PHC62-450

Numerical Methods for Problem in Physics
NaFANSAIOUGN 2

Quantum Mechanics |I
wsantWigsiuau

Computational Electrodynamics
Wandvoananaun

Physics of Plasma
Sunsiservesaduwsimanlyifiniutan
Electromagnetic Waves and Matter Interactions
avAaRnd 1

Acoustics |

Wandanuzveuds 1

Solid State Physics |

Wandanuzvoauds 2

Solid State Physics |l

Wandtiuadus

Nuclear Physics

Mdofnassnidnddnu 1

Selected Topics in Educational Physics |
Mdofnassnidndfny 2

Selected Topics in Educational Physics |I
Wtafnassnei@ndvgug

Selected Topics in Theoretical Physics
shdefnasmneiiAndnnuitugs

Selected Topics in Advanced Theoretical Physics
Wandveafiwhavisa

Physics of Gas Discharges

Wtefnassneildnduazimaluladveseiuinguasaiu
lalasianl

Selected Topics in Physics and Technology of RF and

Microwave
MYennassnamaluladnanauiagdelu
Selected Topics in Current Plasma Technology
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PHC62-460
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SCl62-312

SCl62-313

SCl62-314

SCl62-315

SCl62-316

SCl62-317

SCl62-318

SCl62-321

Acoustics I

Handvesaweiuavnsussend

Physics of Lasers and their Applications
widednassmenduuaynisldauy

Selected Topics in Wave Physics and its Applications
widefnassnensiauasiadesiiontaiumans

Selected Topics in Acoustical Measurements and
Instrumentation

TANAIULUUTIATUIN

Computational Condensed Matter
Wtafnassnsildndvesian 1

Selected Topics in Material Physics |
Wtefinassneildndvesian 2

Selected Topics in Material Physics |I
adndmIuIMemanivoya

Statistics for Data Science
MIMANZANTIAALTE LAY

Numerical Optimization

Inermanstoyaily

General Data Science
eemaniteyauwazlyanussfvguaznisussand
Data Science and Artificial Intelligence and their
Applications
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Data Modeling and Management
MIATIERYeYaliegsiaeg1anyaain

Business Intelligence and Analytics
M3Feuiveeios

Machine Learning
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Artificial Intelligence: Natural Language Understanding
nslusunsumauiamesdmsuInemansdeyauas
Uyysehng

Computer Programming for Data Science and Artificial
Intelligence
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SCl62-322 ENERG
(Forensic Physics)

SCI62-323 UHTINEN
(Forensic Biology)

SCl62-324 URana
(Forensic Statistics)

SCl62-421 WaAnasINlRIneImans
(Selected topics in Forensic Science)

SCl62-330 InvesatsdniuioaisuInemans (Contemporary
Psychology for Science Classroom)

SCl62-331 N3INIseLIEWINeIAansyALny
(Modern Science Classroom Management)

SCl62-332 MsinLazUTsluNanITaRuLa NS IUINYIAENS
(Measurement and Evaluation of Teaching and Learning
Science)

SCl62-333 WInnssuamSUNTaRULAE NS BN AERS
(Innovation for Teaching and Learning Science)

SCl62-334 nMsiauunUiRnsuaziaIesiliennaes
(Development of Laboratory Lesson and Experimental
Tools)

SCl62-335 NMSHNNUITININYIAEATAN
(Research Training in Science Education)

SCl62-336 N59NLUUINTIANSIaEAINTTUNIINY @RS
(Scientific Exhibition and Activity Design)
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MAC62-170

MAC62-171

SCl62-337

SCl62-338

SCl62-339

USALLAUAYN

Fun Puzzles

aunAniuatineans

Learning Mathematics through Activities
wisgunSeaugeTnnsaeuIvemans
(Preparation for Career in Teaching Science)
nsaeuIngIManSlunaNgnTUIUIYIA
(Teaching Science in International Curriculum)
HUTENBUNITMIINEEERSAN W

(Science Education Entrepreneur)
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n. vnadvdnenall $auau 40 wiaeda
1) nguvIn1e U 19 waein
1.1) ngudvnening 31U 3 wiein
GEN64-011  mwlneitugiu 2(2-0-4)*
Fundamental Thai
eimildunsaeuinnuiiuguniwilne 3 §u ldun wdnnwilne 2ssueilne wagns
¥ n1wlne Tnevdnarwilneasevaganionldun sssusfvesnisn Snwsanuny asy neiy
2530006t WeA wiinvead nisadied wazdselonuianing q 2sseiilneaseunquiienildun
aruidosfumassued erudlassunfssdunougaufinu uagnisfienu daunsldnwilne
ﬂsamquLﬁamﬁ'aqszﬁwaqmm n1sdulannuddey n1sgenuazuAe MIeiulenId NS
a1l Msyeegdidas nslddwulng uagasvdnd
This course is a fundamental Thai test required to take a test on 3 categories of
Fundamental Thai include Thai Grammar, Thai Literatures and Thai Usage; Thai Grammar covers
natural language, 3 groups of Thai alphabets, vowels, order of tone marks, syllable, genre of
words, word creation and genre of sentences; Thai literatures cover basic knowledge of
literatures, the understanding of pre - university education literatures and interpretation; Thai
usage covers orders of language, comprehension, recapitulation, explanation, judgmental

listening, oratory, Thai idiom usage and Royal Register.

wnewg * Indlidumiiein wasinAnwmnausiowdey cense-o11 nwlnedugiu TutadeuduiFoy
MAMsAnd 1 SenuTunafiuniivendeiivun Shanudiaeuldiiunasidesdidouasunasnagousieis
GEN64-011 mmlmﬁ‘yugm JunInazEIuNT (s) Feazanunsaamedouiouseivn cenea-111 nwlveiiionns
Aoanssaasiols

GEN64-111  mwlneiiNenisdosssauadis 3(2-2-5)
Thai for Contemporary Communication
wdeAunew:  GEN64-011 mwﬂmﬁugm
Prerequisite: GEN64-011 Fundamental Thai
dlauasimurinvenanelneninissuasuasdans Tngludunssuasausaiam
winwrnsdulamnudifgaindesfisnuuasdiils nsieseidenlossefiuges 4 mnisesiiflauas
srusuilanazannsasnsziuifunnuiln msiauededniiunielvinurisedssiisnuuagilald
ag il nakazaanAdaafuAnAImNIEInl Tusunsdsasanusaauyinyen1sdLaueaI1uAn
mum'ﬁvumLLazmiL%Suié’asmﬁmglﬁuﬁﬁzgLLazmusumsJﬁszhaiﬁﬂﬁzLﬁummﬁmﬁifmLﬁ]uLLazLﬁuizuu
mMadunidsdenanis nmsihdeyamsdsmundsenevairadumiuivieanudailvgu nsya
waznsiTeuiiothiauonnudmadnmsidussuuuazindoto
Understanding and developing the Thai language skills both in receiving and delivering
message, able to use the skills to understand the main idea from the texts read and listened,
critically analyzing the relationships between secondary issues from the texts to arrive at deep

understanding and new knowledge, offering opinions or values on the texts read and listened
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with reasons and corresponding social norms, able to develop the opinion giving skills through
speaking and writing with the support of significant issues and supporting details to highlight
clear and systematic thinking and official correspondence in order to create knowledge or
expanded thought, speaking and writing to present a systematic and convincing academic

knowledge.

1.2) N§u3VINIDINGE 31U 16 viEnn
GEN64-021 AwSenguugIY 2(2-0-4)*
Fundamental English
5’1EJ"“.JﬁmﬁLﬂuﬂW'iaaui’mmmimammé’qﬂqwﬁm%’uﬁﬂﬁﬂwﬂmjﬁzé’w%zgzg’m%ﬁLﬂfam
asouaglienIaliug Iy fdnd uazsuuuunuidosuililunsaunuludinssd iuasnw
Aaluroatou Somndndnumasusmednithiiiu feadrfunsideuasunazaoulmlaunineslésy
FEAUASLUUNILY
This course is a fundamental English test required for all undergraduate students entering
the university. It focuses on introductory English erammars, vocabularies and basic language
patterns needed for everyday life and classroom settings. If students fail the final test, they
are required to take the course and retake the test until they receive the satisfactory (passing)

grade.

wen * Jnilddunhein uazdnAnwynaudesasy cenea-o2 nMwdanguiiugu lutinousudeu
MANsEnud 1 viemufunafuminendeiivun dnAnwifiaeuliiunusiFeadSeuaiuaznaaousiedn
GEN64-021 mmé”mqwﬁyugm UNINLHIUNU (5) Farzanunsaameilowiounguivnwdingwlunuiniv
Anwvilule

GEN64-121 Wiz saeaIsAEsIng Y 2(2-0-4)
English Communication Skills

Jodaduriew:  GEN64-021 mwndanguiiugiu
Prerequisite: GEN64-021 Fundamental English

seimigadumataniineedumssug (Mefluaznise ) wasitnensldnm (mswe
LagNISWw) AIIBNTARULUUYTAUINT NsimuaumAnikasliensal warduasunisiseus
fhgnules MItinaunuuagdoasedusailosliidusssunidenagninisnsdearsiivainvans
savnsinTnwznsBeudentidy o sisedemnuuuie

This course aims at developing students' receptive skills (listening and reading) and
productive skills (speaking and writing) through integrated methods. It also develops students'
sub- skills such as grammar and vocabulary, and encourages independent learning.
Additionally, students will be able to hold a conversation naturally, using a number of
communication strategies. They will also learn basic writing techniques required to write a

paragraph.
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GEN64-122 mMedangudmiunsileuaznisnn 2(2-0-4)
English Listening and Speaking
Jodaduriew:  GEN64-021 mwndanguiiugiu
Prerequisite: GEN64-021 Fundamental English
seimigatunsimuinuenisiuasmayanisdangy lefinnisesnidssuasiinitnes
msflsEuunAuIIILAE UG 1 T siauYinyensaunseAUTengY wagnnstuiin
AAvimiunye wasmsanasIinermensanlhenseidesdu
This course focuses on the practice of English listening and speaking skills. It provides
training in pronunciation and opportunities to improve listening using dialogues and
monologues. Additionally, there is ample opportunity to improve speaking skills through group
discussions and short video recordings. In order to strengthen language, it also reinforces basic

grammar.

GEN64-123 AEDINGEEINTUNITBIULAZNILVYU 2(2-0-4)
English Reading and Writing
WwndeAuney:  GEN64-021 mmé’ﬂﬂqwﬁugm
Prerequisite: GEN64-021 Fundamental English
sednigatiunmataunruamisadiunssiusarnndeulussduamined
ﬂ?ﬂﬁﬂﬂiﬁmﬁﬁaﬁﬂﬁaﬂﬁl E:IJL%‘EJUWJWU’]ﬁﬂUuﬂWSE’JIWULLa ﬂ?ﬁL%SUIUﬁU%UWﬁSWﬂ%ﬂ IﬂEJLﬁUﬂ’]ﬁaﬂ
VINYLAITOIUUNAMULALE NV NBEIULTYUATS ‘"]IﬂEJB\IﬁEJ‘ULL‘uuUTJﬁﬂ?iLLﬁuIﬂiQﬁ‘iN i’JlI‘VNﬂ'ﬁﬂﬂ
'JLﬂi’W‘”‘ViLL’ﬁ ﬂ?i@@ﬁﬂiﬁ]LW@L%UU‘&J@%UWLL@ Li‘&Nﬂ'ﬂ'ﬁJﬁu i
This course develops students’ reading and writing skills at university level through a
wide range of exercises and activities. In this course, students build on the reading and writing
skills they have learned in earlier school years to progress toward a more advanced level of
literacy. The emphasis is on text- based, theme- based reading and writing assignments.
Lecturers guide students through the reading and writing process, which requires critical

thinking and decision-making for writing effective paragraphs and essays.

GEN64-124 nYEn1eSIngesian1saunun 4(4-0-8)
English Conversation Skills
Iprdafunew: 1. GEN6A-121 vinwgnsdeansniudangy was
2. GEN64-122 nwngengudnsumsilanaznnsgm wae
3. GEN64-123 nen83ngudmsun1seulaznIsile
Prerequisite: 1. GEN64-121 English Communication Skills and
2. GEN64-122 English Listening and Speaking and
3. GEN64-123 English Reading and Writing
'3’1&J'Jémuw@Ju'mﬂ‘tyummamqwmuﬂ’ﬁauwmLLa.mﬂwvmiaaﬂLaaﬂuusumsﬁqaﬁmmmav
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This course builds students’ competencies in English conversation and pronunciation
skills in both academic and professional environments. Students will be able to identify their
pronunciation challenges, improve their English comprehensibility, and practice speaking
through a variety of level-appropriate tasks and exposures to authentic English audio-video
files. This course focuses primarily on speaking skills in which listening, reading, and writing
serve as the sub-skills.

GEN64-125 Mesangesiionsaeasidedvinig 3(3-0-6)
English for Academic Communication

Jprfefunew: 1. GEN64-121 vinwensdeansnsndangy wag

2. GEN64-122 aw189ngudniunmsilauasnisnn uas

3. GEN64-123 189N udImiun1381ukasnIsaeu

1

2

Prerequisite: . GEN64-121 English Communication Skills and
. GEN64-122 English Listening and Speaking and
. GEN64-123 English Reading and Writing

e lifaiumsiauanuiiasinyewdingudmiunmsdeasmaAvINsLag I Inidl
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Usegdndanluanvinermansguain w3e Ingrmansuavinalulad vie uywdaansuag
Faumansd i3ouazlifunsfindunagnsuaginugiisniulunisdoasluaniunisaless §iSouas
§sunisiindinwgnisaguanny 3nny waznsifeuunany sudsiaminuznnsdearsiuuiun
YINITUALIITN

This course aims to develop students’ English language knowledge and skills for
effective academic and professional communication in the field of Health Sciences, or
Sciences and Technology, or Humanities and Social Sciences. It provides students with various
strategies and skills that are relevant to real-world communication. Thus, not only do students
learn to summarize, critique, and write an article, but they also learn how to communicate

purposely in various academic and professional settings.

GEN64-126 mmé’aﬂqmﬁamsﬂ%aua 3(3-0-6)
English for Presentation
gdafunien: 1. GEN64-121 Vinwgn1sdoansnwdangs uax
2. GEN64-122 aw1dengudmiunmsilauaznisnn uag
3. GEN64-123 nw183ngudmsun1seukasn1sileu
Prerequisite: 1. GEN64-121 English Communication Skills and
2. GEN64-122 English Listening and Speaking and
3. GEN64-123 English Reading and Writing
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This course aims at developing the four essential English skills - Llistening, speaking,
reading and writing - while focusing on essential grammar and terminology specific to the
presentation in the field of Health Sciences, or Sciences and Technology, or Humanities and
Social Sciences. It also equips students with the necessary 21°' century skills to build an

effective structure and delivery of oral presentations.

2) nuIYINYBEAIENTUAZEIRNAIENT FI1UI 6 NiIefn
GEN64-131 anululneuaznadiaslan 3(3-0-6)
Thai Civilization and Global Citizen
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This course studies concepts and processes of Thai civilization, covering dimensions of
politics, economy, society, and culture from the past to the present. Topics reflect the origins
of social identity within Thai civilization and concepts of global citizen development. The
course focuses on global values such as Human Rights, Human Dignity, and Human Equality,
including respect for individual differences, social diversity, principles of good governance and
peaceful coexistence. Students examine connections between Thai civilization and its role in

the development of a global citizen.

GEN64-132 Sy A5uANans wazIsAnLUUINING 3(3-0-6)
Philosophy, Ethics, and Critical Thinking
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This course examines the fundamental cognitive and philosophical problems related

to human society, including existence, knowledge, values, reason, mind, and language.
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Students gain a more in-depth understanding of the importance of philosophy in human life.
Students learn the importance of moral philosophy and the conceptual framework of ethics.
Principles and processes of objective truth and reason-based decision making, bias-free

analysis, and evidence-based evaluation complete the course's overview.

3) nguAYINIAERsLazmALUlaE 31U 6 wein
GEN64-141 NsuaIMNANNIIassdeuIs Y 3(2-2-5)
Knowledge Inquiry and Research Methods
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This course examines the concepts and processes of knowledge-inquiry. Students
develop the ability of knowledge inquiry by listening, reading, debating, observing, thinking and
conducting research studies through evidence-based investigations, systematic analysis, and
principles of reasoning. Research methodology is actively used during the course to develop
skills required for academic research. Skills covered include research questioning, data
gathering, data analysis by using basic statistics, and the creation of an adequately referenced

report.

GEN64-142 nsayinvaaandeunazanazlaniou 3(2-2-5)
Environmental Conservation and Global Warming
seiviAnunseunuin wanms ﬂ'iw’sum'iLLaxmmﬁﬁﬁmiumiau%’mﬁaLnﬂﬁau e
ousnuminenssssuvAvedanliianuddu wasifielvddiTindsadineglfodeilnnnm waz
Anwuudnlunisdafanssuieliussqimnedanan Taglvddsdsnslindanu nsléi s
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This course provides a conceptual framework, principles, processes and rationales for
sustainable environmental conservation and quality living. Students study activities for
environmental protection through the use of environmentally friendly processes in energy
and water consumption, waste management, and transportation management. Topics include
the examination of global warming's causes and effects and the roles of international

organizations and politics in solving global warming problems.

GEN64-143 walulagarsaumanaslygUszivg 3(3-0-6)*
Information Technology and Artificial Intelligence
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This course deals with the advancement and future trends of information technology,
including the roles of information technology in the digital era such as medicine, education,
agriculture, industry, entertainment, military, finance and lifestyles in the future. It incorporates
study of direct and disruptive impact of information technology in the workplace along its
avenues of Internet of Things (loT), Blockchain, Fintech, digital currency, 3D printing, virtual
reality, augmented reality, artificial intelligence, machine learning, deep learning, robotics, big

data analytics and intelligent vehicles.

nuEme * Snilituniein SnAnwainsaaey pacement Test frumaluladansaume ausunand
uAngndusivus mnaeuliilfiZeus a3l TnesEUU MooC (Massive Open Ontine Courseware) THNLAMILNES]
nan1sAnwdusEuy s/U
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GEN64-151 winnssunasusznauns 3(2-2-5)
Innovation and Entrepreneurship

seAniAnvundauasnszuiunmslumseeniuy makusthAudll wagNIANIUTINg
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This course enables the students to launch a business startup for innovative products
and services. The main aim is to develop the essential knowledge, skills, and understanding
of creative ideas for new products and processes to succeed in a business venture. Necessary
business management, marketing, financial, operation and supply chain techniques that

ensure business growth form the core of discussion and review materials.

GEN64-152 AWILazN15EaNNIaINIeY 1 2(1-2-3)
Sports and Exercise |
Swaimﬁguﬁumiﬁwmqmmw AUTINAIMNNNTEY ﬁﬂwﬁmﬁugmﬂszmmﬂﬂa AR 9)
finweinuagniseaninainelaeggnaewmIunannIImmanwikasIngimansnseaninge
NULALAITNIN
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This course aims at developing students’ health, physical fitness, and basic individual
sport skills.  The students can enhance exercise and sport skills by following the physical

education and sports science and exercise principal.

GEN64-153 AWILAZAIT9BNNIAINTY 2 2(1-2-3)
Sports and Exercise |l
sedmisjatiunisiaungunm aussaninnianie shesfniugiussandia laeme q 8
Vinwginuaznnseanmainelaeg19gnAeInIuMaNNINIARNYILAEINEIManTN1TNIAIN1Y
WaZNISANN
This course aims at developing students’ health, physical fitness, and basic team sport
skills. The students can enhance exercise and sport skills by following the physical education

and sports science and exercise principal.

GEN64-154 wmadiansdeansTudeausuadie 2(2-0-4)
Techniqgue Communication in Contemporary World

seinidyatunmsiiauenuluaeindn msldinedauaznisdoasuuuadng Sinue
winila nsldde gunsal msdoans Au o1dwsing 9 Tudsautiagdu dvinwelunsnsinazididany
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The primary focus of this course is on techniques for effective communication in
contemporary world. This is done by practicing various communication skills and techniques
needed for digital communication. This course will also develop students personal outlook
by enhancing skills in interacting and socializing, problem-solving, in order to work with others

effectively.

U NUINIVUANIE U 137 videnn
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BIO61-101 AT Inen 1 4(4-0-8)
Principles of Biology |
nsifsunisaeuluseiniddinguszasdifl owusimdnnisuazisnisnisdiineds
whumtinluwsysifewesiinumwe deu uaziaswgia lnenss Wadesa q dsnansuiluinis
yhauvewaduaziaiifion1sisedin wdanuvestin naniugaans ITamnisvesdadidin
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This course is intended to introduce the principles and methods of biology with a
focus on aspects directly relevant to human life, society and the economy. Topics include

the chemical and cellular basis of life, energy of life, principle of genetics, evolution, diversity

52 |



and interaction between life and environment, and areas of topical importance including

genetic technology, medicine and environmental awareness.

BIO61-102 UuRnsuanTInen 1 1(0-3-2)
Principles of Biology | Laboratory

wndeAuneu:  BIO61-101 wan¥iInen 1 w38 1SeuAIUANU BIO61-101 nantiiinen 1

Pre-requisite: BIO61-101 Principles of Biology | or co-requisite with

BIO61-101 Principles of Biology |
madunsaeulusginiiinguszasdifouusiisnamnas o fifinisne q ns
Fnen Wieiaduuazyszneunnaidmsuivmandyine 1
This course is intended to introduce the laboratory methods in biology to
complement the lectures taught in the Principles of Biology | course.

BIO61-103 nan¥IInen 2 4(4-0-8)
Principles of Biology I
teAunow: BIO61-101 nan@¥inen 1 wae BIO61-102 UJURNsuantinen 1
Pre-requisite: BIO61-101 Principles of Biology | and
BIO61-102 Principles of Biology | Laboratory
swinidsaduliindnuldidilanmsuvesanumanuaisuayanuuanswesadtie
Taedidaag 9 el UseiRitaunnsvesmnumainanevesaditin mnuuanmfedddiiin
naueing 9 1oud Tnsanslen Tnsfiad #sla fie uasdnd sawluidassadrauasminivenidedo
o¥vsuazsruUe TrTesivuazvesdn ftugs
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This course is intended to provide an overview of diversity and differences among
organisms. Topics include evolutionary history of biodiversity, diversity of organisms:
prokaryotes, protists, fungi, plants, and animals with the focus on structures and functions
of tissues, organs, and organ systems of higher plants and animals.

BIO61-104 U uRn1suanE2Inen 2 1(0-3-2)
Principles of Biology Il Laboratory
wndeAuney:  BIO61-103 waN¥IINE 2 ¥38 1SEUAIUARU BIO61-103 MaN¥IINeN 2
Pre-requisite: BIO61-103 Principles of Biology Il or co-requisite with
BIO61-103 Principles of Biology I
nasunsaeulunein i uszasdifonusinismaveasamaiasUfiRinise o
yaTANe WelaiunarUsznoumnuidmiuivmandaine 2
This course is intended to introduce the laboratory methods in biology to
complement the lectures taught in the Principles of Biology Il course.
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CHM61-101 ¥l 1 3(3-0-6)
Chemistry |

seinieenuuuietiauownfeiiddymaedifiel i3 ouldnsendndmansenures
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This course is designed to introduce essential concepts in chemistry allowing
students to appreciate the impact of chemistry in their lives, solve chemical problems, and
apply these concepts to other fields of study. Topics include atomic and electronic
structure, chemical bonding, molecular shape and geometry, bond polarity and
intermolecular forces. Solid, liquid and gas states are discussed as well as polarity and
solubility. The significance of chemical bonding in drug receptor interactions, stoichiometry,

chemical calculation, reaction types and an introduction to nuclear chemistry complete the

course.

CHM61-102 WAl 2 3(3-0-6)
Chemistry Il

FdeAuNaU: CHM61-101 A3l 1

Prerequisite: CHM61-101 Chemistry |

seinidesennnuundaiugumanilnsazsutunsdsanasluddniieliy oy
Ighaudmandluldluanumsaifivarnvasuarliduiey Fadesuds guvmamaniniaad
IaUNAAENTNINAT dunaLell NIR-uakaraNnaloaay wag 1l

This course builds on the concepts introduced in basic chemistry with a focus on
exploring these ideas in depth allowing students to use this knowledge in diverse and
unfamiliar situations. The topics explored include the principles of chemical
thermodynamics, chemical kinetics, chemical equilibrium, acid-base equilibria and

electrochemistry.

CHM61-103E  UjUAnnsLAdinugIu 1(0-3-2)
Basic Chemistry Laboratory

edvtiiuimuvinveiuguluiesslfifinisiiunisiinmalianismaasssing q dnfine
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In this course laboratory skills will be developed through gaining experience in
various laboratory techniques. Students will also learn to collect, analyse and organise

information and ideas, and work and learn independently.
CHM62-108 UfjuAnsineeiadl 1(0-3-2)
Chemical Skills Laboratory
seimieenuuuiuietmuinurufUanismand dnAnwagldidoudifeatunis
TIHHU NMTTIVTIN ATIANTTVBYS TATILIRA N15ATU kaENITUNAUBNANITNAGDS

This course is designed to develop the chemical laboratory skills. Students will learn

to plan, collect, analyse, conclude and present the laboratory results.

COS62-201 n1slusunsy 1 4(3-3-8)
Programming |

sediitiunisuurihanudlufunisTvsunsudisnisd deyauazaiadoya nsideu
Inay Adssuuazuananadoya mdsimundl mdsaiuan fulsyauazasinue nsidou
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wilutoya msdnmswesimes MegnalusunsunwBliuATy s uinemans

This course emphasizes on introduction to programming in C language, data and
type of data; statement writing, input and output instructions, value-assign instruction,
control instruction, array and assignment, analysis of problem solving, algorithm writing
through flowchart and pseudo-code, structural programming, structural program designing,
programming with subprograms, parameters, recursive programming, data record
assisnment, data file, pointer handling, and examples of programs in C language for problem

solving in science.

COS62-471 duun 1 2(2-0-4)
Seminar |

sedvdy wdulidnwinazAuaiiiavinuiaulaainiisaisniaineeans vse
adineans waglihiauenseunaudednaiy

This course focuses on studying and researching particularly interesting topics
selected from scientific or mathematical journals. The students are obliged to give a

presentation and answer the questions.

COS62-482 TAs99UIY 4(0-8-4)

Research Project
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Students have to do a small research project and submit a research project report

at the end of the term.

MAC62-100 uARRSERLFIY 4(4-0-8)
Basic Calculus

nsiSunisaeuseinieonuuuiuiieliindnwaeinermansldidrlafiugiunis
uranda uazanusathnmdsananlussgndlduidgmiluavindndednusoluseivd
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This course is designed to provide necessary concepts in calculus to students in
science. Students will be able to apply the knowledge gained in this course to solve related
problems in science and technology and use the knowledge in further study. Students will
learn topics in calculus, including, concepts and derivations of limits, continuity, derivative,
and integration for real-valued functions of one-variable, derivatives and integrals of

transcendental functions, techniques for integration, improper integrals, and applications.

MAC62-101 LARRAETUNANN 4(4-0-8)
Intermediate Calculus

Seulvsedw:  WwilnAnwidilesuinsala o (A §9 F) aansein
MAC62-100 upaAaaiugIu

Condition: For students who have received a grade (A to F) from
MAC62-100 Basic Calculus

seinilfuneandadniudnAnylumeineimans indnwfivszavanudiialuns
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This is a course in calculus for students in science. Upon completing this course, a
successful student will be able to understand concepts, as well as, be able to apply
mathematical techniques such as computational and estimation to related problems in
their field of study. Topics for this course include sequences and series of real numbers,
Euclidean spaces, limit continuity and partial derivatives of multi-variables functions,

Taylor’s formula of multi-variables functions, and applications.
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MAC62-240 ngefarsiazndulowy 2(2-0-4)
Introduction to Probability Theory

Reulvsedw:  WwidnAnwalesuinsale o (A 89 F) aansiein
MAC62-100 upaaaaiugIu

Condition: For students who have received a grade (A to F) from
MAC62-100 Basic Calculus
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This course is intended to provide the students essential concepts in probability
theory needed to analyze, and solve statistical problems. They will be able to apply the
concepts to upper level courses. Topics include probability, random variables and their
distributions, probability mass and density functions of random variables, expected and

variances values of random variables, conditional probability, and probability distributions.

MAC62-241 sfadsoysnudiosdy 2(1-2-3)
Introduction to Statistical Inference

Goulasiedw:  WHuindnudildsuinsela (A 1 F) ansedn
MAC62-240 niufiensthasndudesdu

Condition: For students who have received a grade (A to F) from
MAC62-240 Introduction to Probability Theory
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This course is intended to provide the students essential statistical concepts needed
to analyze, and solve statistical problems. They will be able to apply the concepts to upper
level courses. Topics include population and random samples, properties of random
samples, point and interval estimation, properties of estimators, hypothesis testing, and

overview software in statistical inferences.

PHC62-100 UfuRAnsHEndvuNugIuy 2(0-4-2)

Fundamental Physics Laboratory
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This course emphasizes on experimental physics to practice skill in using tools for

complex experiments and improve theoretical understanding of physics.

PHC62-101 Nandiugiu 1 4(4-0-8)
Fundamental of Physics |
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This course emphasizes on the essence of classical mechanics. The contents cover
kinetics, dynamics, conservation of energy and linear momentum, motion of a rigid body,
conservation of angular momentum and energy, oscillation, properties of matter, properties

of waves, sound waves, fluid dynamics, thermodynamics and kinetic theory of gases.

PHC62-102 Nandiugou 2 4(4-0-8)
Fundamental of Physics Il

Jodafuiew:  PHC62-101 MAndiugu 1

Prerequisite: PHC62-101 Fundamental of Physics |
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This course emphasizes on the essence of electromagnetism and modern physics.
The contents cover electric field, electric potential, capacitance, electrical resistance, DC
circuits, AC circuits, magnetic fields, electromagnetic induction, inductance, electromagnetic

waves, optics, quantum theory, atomic model and nuclear and particle physics.

1.2) nguyrannadnen 31uIu 17 widein
C0OS562-390 LASYNERNVANY 1(0-2-1)
Pre-Cooperative Education
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This course is a preparatory course before cooperative education work both in
country and oversea. The contents consist of preparation of resume and job application
form in English, techniques for job application and job interviews, working in various kinds
of organization, work ethics, social skills adjustment, personality development, life and
career planning, project and cooperative education report, presentation technique,

entrepreneurship and occupational safety.

COS62-491 dnnafnen 1 8(0-40-0)
Cooperative Education |

Waulusredv: Wudn@nwnlasuaziuu S 310918397 COS62-390 WIuNaNAadmne) hay
gouNuTIEINAazranansivun uasliaounmduindnwgudi 3 lay
IpSupnuiiureuanenasd guszaunuaniafinuusedivangns

Condition: For students who have received S grade from COS62-390 Pre-cooperative
Education and have passed the minimum requirement of the curriculum
and are in the third year or above and have to be approved by the

cooperative education advisor.

[

neinifeajmuneelvinsihnustadsvng vielndn deuniaduminau
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This course aims to enable the student for real work academically and professionally
as a full time staff member in the approved workplace related to the field of Science and/or
Mathematics for at least 16 weeks continuously. The students are required to work under
the supervision of job supervisor and cooperative advisor. The students have to do their
daily report work, project’s progress report, cooperative education report and participate

the cooperative education activities organized by the university.

COS62-492 dunaAnen 2 8(0-40-0)
Cooperative Education Il

Foulvreder:  Wuindnundildsupziun S 9ns1e3w COS62-491 aniafinw 1

Condition: For students who have received S grade from COS62-491 Cooperative Education
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This course aims to enable the student for real work academically and professionally
as a full time staff member in the approved workplace related to the field of Science and/or
Mathematics for at least 16 weeks continuously in the same workplace as done in COS62-
491 Cooperative Education I. The students are required to work under the supervision of
job supervisor and cooperative advisor. The students have to do their daily report work,
project’s progress report, cooperative education report and participate the cooperative

education activities organized by the university.

2) AV UANIZAU
2.1) nguAvnawedutedu wenaadven dail
2.1.1) Ay nAUAAEAS 31U 46 W8N
MAC62-103 uaaRasdmTuNIsUTTIAUAN 2(2-0-4)
Calculus for Approximations

Goulasieden:  Wuinfnunilésuinsela 9 A 8 F) aansedn
MAC62-101 upandadunany
Condition: For students who have received a grade (A to F) from
MAC62-101 Intermediate Calculus
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This course is designed to provide necessary concepts in approximation and integral
transforms to students in science. Students will be able to apply the knowledge gained in
this course to solve related problems in science and technology and use the knowledge in
further study. Students will learn topics in calculus, including, sequences and series of real-
valued functions, power series, Taylor series, orthogonal polynomials, Fourier series, Laplace

transforms, and Fourier transforms.
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MAC62-200 LINABIUAAAAE 4(4-0-8)
Vector Calculus

Reulasiedw:  WudnAnwdilasuinsale 9 (A fs F) aansneian
MAC62-101 umaaaadunand

Condition: For students who have received a grade (A to F) from
MAC62-101 Intermediate Calculus
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This course is designed to provide students in science with concepts in upper level
calculus. Students will be able to apply the knowledge and techniques gained in this course
to solve problems related to their fields. The topics include directional derivatives and their
applications, multiple integrals and their applications, vector-valued functions and motions
in 2 and 3 dimensions, line integral, work, flow, flux, divergence, curl and Green’s theorem

with its applications.

MAC62-201  uAapdavugs 4(4-0-8)
Advanced Calculus

Reulvsiedw:  WuidnAnwdilasuinsale 9 (A fis F) aansneian
MAC62-200 Lnimashaaada

Condition: For students who have received a grade (A to F) from
MAC62-200 Vector Calculus

nsissunsaeuseivideonwuuiui eldiinAnwianeInemansidlanuafianis
wragdatugedisniu uasannsnhaudfnanluvssgndldudtymluainids viefnw
solusiiviigetuld dnfnwazlddnuaeasdoaluideniiunanda Usenaudewade
wnandadmiusruuiitadain ssuuidansanssuonuagszuuRiansanay Uiusnuiauagnis
Uszend eurennd nquivesalanduaznisussand

This course is designed to provide necessary concepts in advanced calculus to
students in science. Students will be able to apply the knowledge gained in this course to
solve related problems in science and technology and use the knowledge in further study.
Students will learn topics in advanced calculus, including, calculus of polar coordinates,
cylindrical and spherical coordinates, line integrals and surface integrals and their

applications, and theorems of Gauss and Stoke and their applications.
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MAC62-210 NANAMAAIENS 4(4-0-8)
Principles of Mathematics

iwﬂﬂummuw ’eJLmEJﬂ,Jmmwmﬁ,ﬂww Wouldwawinnuaiuisalunisifsuida
Adaranssauvawunfa sudeuisuazinailasig 9 m‘m‘umi?]ﬂLﬂJSuuwwa%uuuiﬁi%wama
@@Iﬂu ATINANERNST NITAEUNITULLER SEUUTIUIUDS aﬂwwmmmuim ANUFUNUS
Armdiiusanyauassantstu ity wesiin weotud wetulduaseeiulild uarsado
Fiigiifeivalinvesiledduaie

This course aims at preparing students to develop and master their mathematical
writing. Throughout this course, students will be equipped with methods of proof and
techniques that will help them express their ideas to solve the following topics, logic, the
operations on sets, real number system, completeness axiom, relations, equivalence
relations and partitions, functions, finite sets, infinite sets, countable sets, and uncountable

sets. Students will also practice through the limits of real value functions.

MAC62-211 Jganaiauazn1suszynd 4(4-0-8)
Discrete Mathematics and its Applications
Goulasieden:  Wuindnunilésuinsela 9 A 81 F) aansedn
MAC62-101 upandadunany
Condition: For students who have received a grade (A to F) from
MAC62-101 Intermediate Calculus
nsFsunisaeusieinibjuduliindnwldidlawunAnuasnisiigainsadnaansii
d1fey waranunsathanuinenanlviiensikasUssgnaldlunmsuitymluavinermansuas
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wRINnLazEnetug watian1sidu MAdunandn anuduiusiiowin nsm auld Lasiivade
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This course is intended to provide the student essential mathematical concepts and
proofs needed to analyze, and solve mathematical problems subjected to science and
technology and be well equipped for advanced courses. Topics include mathematical
induction, finite set and infinite set, counting techniques, generating functions, recurrence

relations, graphs, trees, and Boolean algebra. This course focuses on their applications.

MAC62-220 NYAUALY Y 1 4(4-0-8)
Linear Algebra |

Reulvsiedw:  WwilnAnwdilesuinsale o (A 89 F) 9ansein
MAC62-101 upaaaadunan

Condition: For students who have received a grade (A to F) from
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MAC62-101 Intermediate Calculus

nsdeuntsauseividesnuuuiudoliindnwildid lanuAndiugudddgynis
fyadadaduiazainsainaiuidnantuussendlduidymnieedineaninieldiluninug
fugnilunisfnuneinigelu dsgneudeiite wnsnduasssuuannindadu darvun
U3giinnnmed nisulasdady lwvsndueenisuuadfiadu A1191g9uasinmesinzas n1svinli

aglugunueyuuarULuUAGIaes uagnsuszenAvesiyatinigadu

This course is designed to provide the students necessary basic concepts in linear
algebra needed to solve mathematical problems as well as able to apply the concepts to
upper level courses. Topics include matrices and systems of linear equations, determinants,
vector spaces, linear transformations, matrix of linear transformations, eigenvalues and

eigenvectors, diagonalization and quadratic forms, and applications of linear algebra.

MAC62-242 nsAATIEdaya 2(1-2-3)
Data Analysis
Goulasieden:  Wuindnuniléuinsela 9 (A 81 F) aansedn
MAC62-241 aﬁﬁ%aaqmwﬁmﬁu
Condition: For students who have received a grade (A to F) from
MAC62-241 Introduction to Statistical Inference
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anduitus manageuladumsuarnAaiuguvesddlidmnsfnes
This course is designed to provide necessary concepts in statistics and skills in
statistical software for students in science. Students will be able to apply the knowledge
gained in this course to solve related problems in their field and use the knowledge in
further study. Students will learn a broad range of statistical topics, including, analysis of
variance, analysis of covariance, regression and correlation analysis, Chi-square test, and

basic concepts of nonparametric statistics.

MAC62-251 AUNILTIOYNUS 4(3-2-7)
Differential Equation

Feulvsiedw:  WJudnAnwilasuinsala 9 (A B F) 31ns518739
MAC62-101 upaaaadunan

Condition: For students who have received a grade (A to F) from
MAC62-101 Intermediate Calculus
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This course is designed to provide necessary concepts in differential equations to
students in science. Students will be able to apply the knowledge gained in this course to
solve related problems in science and technology and use the knowledge in further study.
Students will learn topics in mathematics, including first order differential equations, second
order differential equations, higher order differential equations and applications, differential
equations with variable coefficients, systems of linear differential equations, Laplace

transforms and applications, Fourier series, initial value and boundary value problem, and

partial differential equations.

MAC62-252 52 08UITIVIRAY 4(3-2-7)
Numerical Methods

Reulvsiedw:  WWudndnwilasuinsala 9 (A fis F) 10518739
MAC62-100 upaAaaiugIu

Condition: For students who have received a grade (A to F) from
MAC62-100 Basic Calculus
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This course is designed to provide necessary concepts in mathematics and skills in
computer programming for students in science. Students will be able to apply the
knowledge gained in this course to solve related problems in their field and use the
knowledge in further study. Students will learn a broad range of topics, including, concept
of numerical methods, error analysis, finding roots of nonlinear equations, interpolation and
extrapolation, least square approximation, approximation of derivatives, numerical
integrations, solving system of linear equations using direct methods and iterative methods,

numerical solution of differential equations, and finding eigenvalues of square matrices.
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MAC62-320 NYAUAUINTTTY 1 4(4-0-8)
Abstract Algebra |

Reulasiedw:  WudnAnwdilasuinsale 9 (A fs F) aansneian
MAC62-210 WanAgineEes

Condition: For students who have received a grade (A to F) from
MAC62-210 Principles of Mathematics
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This course is designed to provide necessary concepts in algebra to students in
Mathematics. Students will be able to apply the knowledge gained in this course to solve
related problems in science and technology and use the knowledge in further study.
Students will learn topics in calculus, including, groups, group isomorphism theorems,

permutation groups, symmetry groups, rings, fields and their applications.

MAC62-330 NM15IATIZALTID39 1 4(4-0-8)
Real Analysis |
Joulvsedwn:  WDuindAnunildsuinsela 9 A 51 F) arnsednn

MAC62-103 wAanaadmiunsuseunnm uay
MAC62-210 ManANAAIENS
Condition: For students who have received a grade (A to F) from
MAC62-103 Calculus for Approximations and
MAC62-210 Principles of Mathematics
nsumsaeussinieenuuutuiielidndnulfidlawundaiugiuvesnisinsesi
Famdinenans wazanusarmuinananlvlssendlduidaymvnsadaaans vieldilumnug
fugrulunsfinunsneiunfigeiu Ussnaudieiate difuuareynsuvesiuiuaia afin aanu
sorlowuazeyiud UTusuuuitud vovelaBdunusiuazigiisne
This course is designed for students to provide fundamental concepts of
mathematical analysis needed to solve mathematical problems as well as able to apply
the concepts to upper level courses. Topics include sequences and series of real numbers,
limits, continuity and differentiability, Riemann integral, introduction to topology and some

spaces.

MAC62-331 AN5ATIZLT DU 4(4-0-8)

Complex Analysis
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MAC62-330 NMTILATIZATID39 1

Condition: For students who have received a grade (A to F) from
MAC62-103 Calculus for Approximations and
MAC62-330 Real Analysis |
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This course is designed for students in Mathematics to introduce and reinforce the
concepts needed to compute, analyze and solve the problems related to calculus of
complex variables. Topics will include system of complex numbers, analytic functions,
elementary functions, derivative, complex line integrals, Laurent series, residue theorem

and its applications, and conformal mappings.

MAC62-352 msmehmmzauﬁqm%aﬁuamﬁaaﬁu 2(1-2-3)
Introduction to Numerical Optimization
Goulasieden:  Wuindnunildsuinsela 9 A 81 F) aansedn
MAC62-240 niuiiennsinazfudesiu uay
MAC62-252 se1d8u3niaesiLa
Condition: For students who have received a grade (A to F) from
MAC62-240 Introduction to Probability Theory and
MAC62-252 Numerical Methods
nM3Seunisaeusinisenwuutuiieliindnuangineeansannsathsadeuisits
FravanuAtgmmsmanmnzauiigals wagannsmhnnuidananliuszgndlduidymilu
aindn vioAnwrelumeinfigauld dnAnwarldAnumeandonluidenandamans
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This course is designed to provide necessary concepts in numerical methods for
solving optimization problems to students in science. Students will be able to apply the
knowledge gained in this course to solve related problems in science and technology and
use the knowledge in further study. Students will learn topics in mathematics, including,
the method of maximum likelihood and its applications and linear programming and its

applications.
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CHM61-110 UfjuRn1sLalidumnsd 1(0-3-2)
Organic Chemistry Laboratory
WwNdeRuUnau: (1) CHM61-103 UJURNSIATINUEIY UagiSeuatueiu

CHM61-111 ilBun3diugiu vde
(2) CHM61-103 UftiRn1aindiftugiu uazdsuniugiv
CHM61-112 ndnwafidunsd vise
(3) CHM61-103E UjiRnaiaiftugiu uae Beumugiiu
CHM61-113 1aTldun3d 1 w3e
(4) CHM61-103E UFtAnaiadifug iy uay iaumugiiy
CHM61-112 ndnLatidun3d
Pre-requisite: (1) CHM61-103 Basic Chemistry Laboratory and co-requisite with
CHM61-111 Fundamental Organic Chemistry or
(2) CHM61-103 Basic Chemistry Laboratory and co-requisite with
CHM61-112 Principles of Organic Chemistry or
(3) CHM61-103E Basic Chemistry Laboratory and co-requisite with
CHM61-113 Organic Chemistry | or
(4) CHM61-103E Basic Chemistry Laboratory and co-requisite with
CHM61-112 Principles of Organic Chemistry
seinioonuuuiiielifiFoulddnwinsmnaesiifrtunszuaumsiugiunaaiduns
1w nsiusans msenadn msndu msdesevinyfaidy msfnuiufaseniiddyes
a138unsy MIduAsIziog1ede
This course is designed to acquire a variety of fundamental laboratory techniques
applicable to the study, separation, purification, distillation, functional group identification

and preparation of organic compounds.

CHM61-113 \ANBUNTE 1 4(4-0-8)
Organic Chemistry |

wndefuneu: CHM61-101 il 1 %38 Seugauiu

Pre-requisite: CHM61-101 Chemistry | or co-requisite
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In this course an in-depth examination of the principles of organic chemistry are
explored. Topics include nomenclature, physical and chemical properties, stereoisomers,
basic reaction mechanism and basic reactions of organic compounds categorized by

functional groups.
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CHM61-251 NanyLAll 4(4-0-8)
Principles of Biochemistry
TaRunou: (1) CHM61-111 1nfiBun3diugiu uas BIO61-101 waNT¥inen 1 wde
(2) CHM61-113 1p3iBuvise 1 uag BIO61-101 #an¥3Inen 1 13e
(3) CHM61-112 aniafidumn3s waz BIO61-101 wanainen 1
Pre-requisite: (1) CHM61-111 Fundamental Organic Chemistry and BIO61-101
Principles of Biology | or
(2) CHM61-113 Organic Chemistry | and BIO61-101 Principles of Biology | or
(3) CHM61-112 Principles of Organic Chemistry and BIO61-101 Principles
of Biology |
swinisaduituauiisnduderdondued daszsneude auifimaniiuay
933 mvesaluana n1sviuretoulyl LUWMURATNURIRINIT NTEUIUNITAILATIZYNIA
haddn Tsiu sefluu MamuaunszUIUMILIIMUBATY Talaanaduq fithaula n1suansoen
wazmsthenaadoyania wugnssu e waswedefiuguildlunsinwdudaed
This course focuses on essential topics in biochemistry. Topics include chemical and
biological properties of biomolecules, enzymes, metabolism of biomolecules, hormones,
metabolic regulations, other biomolecules of some importance, expression and transmission

of genetic information, viruses, basic techniques in biochemical studies.

CHM61-252 UjuAn1svandadl 1(0-3-2)
Principles of Biochemistry Laboratory
wndefuneu: (1) CHM61-103 U UFnsiafiugu uay CHM61-251 wan¥iiall v3e (Suug

AU 130
(2) CHM61-103E Ufjoinsiaiiitugu waz CHM61-251 wdnduadl vie 3oy
AAUAY
Pre-requisite: (1) CHM61-103 Basic Chemistry Laboratory and CHM61-251 Principles of
Biochemistry or co-requisite or
(2) CHM61-103E Basic Chemistry Laboratory and CHM61-251 Principles
of Biochemistry or co-requisite
seinileenuuuiieiauiinuziiugiumeadued Tnsduluiinimeaeadiednwvauinig
wiivasnfluleinsn 40a nanesdluuaslusiu toulesl uasmaiafiuguildlunisdnudiy
Al
This course is designed to develop basic biochemistry skills, focusing on studies of
the chemical properties of carbohydrates, lipids, amino acids, proteins enzymes and basic
techniques in biochemistry.

CHM62-214 WALDUNIE 2 4(4-0-8)
Organic Chemistry I
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aAunow:  CHM61-113 1pdidun3d 1

Prerequisite: CHM61-113 Organic Chemistry |
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In this course an in-depth examination of the principles of organic chemistry are
explored. Topics include reaction and mechanism of substitution, elimination addition
reactions, rearrangement and free radical reaction including effects of these reactions on

stereochemistry and basic of spectroscopy of organic compounds.

CHM62-221 naniaRiatunsg 1 4(4-0-8)
Principles of Inorganic Chemistry |

dsAunou: CHM61-102 1pdl 2

Prerequisite: CHM61-102 Chemistry |I

luseindunAnwvagldFouuundaiiddyvonaiefunisluewamistuiailans
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In this course students will learn key concepts in inorganic chemistry essential for
future studies in organometallic, supramolecular and materials chemistry. This will begin by
discussing molecular symmetry and its uses in vibrational spectroscopy and molecular
orbital theory of simple molecules. An introduction to coordination chemistry follows with
a focus on crystal field and ligand field theory. The course concludes with a description of

the electronic spectroscopy and magnetism of coordination compounds.

CHM62-222 UfjuRnnsuaniadiatiunid 1 1(0-3-2)

Principles of Inorganic Chemistry | Laboratory

v

Jetadunon:  CHM61-103E Ujinsiaiifiugiu wazSoumugiv
CHM62-221 vidniaiefiumid 1

Prerequisite: CHM61-103E Basic Chemistry Laboratory and co-requisite with
CHM62-221 Principles of Inorganic Chemistry |
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In this course students will conduct a series of experiments designed to reinforce
the material taught in the principles in inorganic chemistry lecture course. The course will
begin by an overview of some of the more common techniques used to characterize
coordination compounds. This will be followed by challenging practicals were there will be
a strong focus on chemical synthesis, crystallization methods, sample characterization and

data analysis.

CHM62-223 naniadiatunsd 2 4(4-0-8)
Principles of Inorganic Chemistry Il

FeRunau: CHM62-221 vidniaiiatiunse 1

Prerequisite: CHM62-221 Principles of Inorganic Chemistry |
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This course builds on CHM62-221 and will provide students with an extensive
overview of main group, materials and catalytic chemistry. The course begins with an
exploration of periodicity. This is followed by a selective description of the properties and
characteristic chemistry of the main group elements. An introduction to materials chemistry
and the wide applicability of these materials in our everyday life is discussed. The course

concludes with an overview of homogeneous and heterogeneous catalysis.

CHM62-233 NaAENTAIDUANNUFIU 4(4-0-8)
Basic Quantum Mechanics
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noueituALUILIY

This subject aims to give knowledge of quantum mechanics for chemists focusing
on operators; Normalization; Eigen’s function; angular momentum; the dawn of quantum
mechanics; wave equations; particle in a box; harmonic oscillator; Schrédinger’s equation;
guantum mechanics of hydrogen molecule; chemical bonding in hydrogen molecule and
molecules like hydrogen; the Born-Oppenheimer’s approximation; the Hartree-Fock
method; self-consistence field theory; variational methods; basis set; electron correlation;

the Moller-Plessest theory; and density functional theory.
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CHM62-243 nantAlIATITNR 1 4(4-0-8)
Principles of Analytical Chemistry |
AUsAunau: CHM61-102 1Adl 2
Prerequisite: CHM61-102 Chemistry I
swinindndeumihmenaiiesed nslinseideyanisadfuagnisieneinoy
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This course provides students with an introduction to analytical chemistry, statistic
in analytical chemistry and classical analysis. Topics include gravimetric and volumetric

analyses; acid-base titration, precipitation titration, complexometric titration and redox

titration.

CHM62-244 UfuRnsuanaiidnsize 1 1(0-3-2)
Principles of Analytical Chemistry | Laboratory

FdeAuneu: CHM61-103E UfjoRnsinfifiugu

Prerequisite: CHM61-103E Basic Chemistry Laboratory
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This course is designed to develop analytical chemistry laboratory skills. A diverse
set of experiments employing classical quantitative techniques of analysis will be carried
out. These include the determination of unknown samples by gravimetric analysis and
volumetric methods; acid-base titration, complexometric titration and redox titration. For
calculation of final results, students will apply their knowledge of error measurement
analysis from the principles of analytical chemistry lecture course. Students will learn to
operate instrumentations and use common laboratory glassware and interpret data from
the measurements. Students will practice writing a formal laboratory report for each one of
the experiments, so they will be able to report experimental result in a formal scientific
context in their field of study.
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CHM62-245 naNLATIATIZN 2 4(4-0-8)
Principles of Analytical Chemistry I
dsAunou: CHM61-102 1pdl 2
Prerequisite: CHM61-102 Chemistry |I
seAniesnuuuiiioaoundnms ngul uarnisliiaiesfionisinmeinmeaalnsalad
lasulnans il daswedansiasgviadie ]
This course is designed to teach principles, theories and instrumentation of

spectroscopy; chromatography and novel analytical techniques.

CHM62-246 UfuRn1snanaiingnzi 2 1(0-3-2)
Principles of Analytical Chemistry Il Laboratory

Jtadunon:  CHM61-103E UfiRnsiaiiiugn

Prerequisite: CHM61-103E Basic Chemistry Laboratory
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In this course laboratory skills will be developed through gaining experience in
various analytical instrumental techniques. Students will also learn to collect, analyse, and
organise information. These include the determination of unknown samples by extraction,
chromatographic, spectroscopic and electrochemical techniques. For calculation of final
results, students will apply their knowledge of error measurement analysis from the
principles of analytical chemistry lecture course. Students will learn to operate
instrumentations and use common laboratory glassware and interpret data from the
measurements. Students will practice writing a formal laboratory report for each one of the
experiments, so they will be able to report experimental result in a formal scientific context
in their field of study.

CHM62-300 N153AN5815LANLATANUUADANINILAL 2(2-0-4)
Chemical Management and Safety in the Chemistry
Laboratory
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In this course students will learn about safety management in a chemical laboratory.
The course will be including chemical management, chemicals waste management, prevention
of dangers in Laboratory and personal protective equipment, including preparation in

emergency situations.

CHM62-330 BN End 4(4-0-8)
Physical Chemistry

seinilianuiiddglud esguvmamanslasifungnisgaummamans n1sdiuan
Aeadutouvial lulnsd amnugemdeu ndanues wazmsussgndlifiuaugavesl jAzeni
waziadlwilh nsfnwisosasazanedidnlnsladuaznsilidi Tneufudnailiiluaifves
ansavane Banlasladoeuuazun weaRin wageleu qufveunsuie-gnina waztadeddyse
Amaihliihvesasazaredidnlaslad msfinwiFesaugaingniauazunudsinniavesszuy 1-3
sarUsznoulasiud arudlaunuiedgata nguesivd nguesdianed n1sesuienis
WaguuUasTgnesudinlsnsguvwamand  wazmsdnuiiossaunamaniniaadlaeidy
UfAsendudeunaruisenanls aun1ssnst nalnvesuisewaznisiigad nquinisvuuas
noufanunIIuaty aunmsvesendindeauarleds wasmUszondlifuuiitonaiuazUiisen
vonaulwsiuazidudaoulul

This subject aims to provide essential knowledge in thermodynamics: laws of
thermodynamics, calculations of enthalpy, entropy, heat capacity, free energy, and applications
in chemical equilibrium and electrochemistry; studies of electrolyte solutions and conductivity:
molar conductivities of strong and weak electrolyte solutions, activity; transport number;
Debye-Huckel theory, and key factors of conductivities of electrolyte solutions; studies of
phase equilibrium and phase diagrams of one-three component systems focusing on
understanding of phase diagram, Gibbs’s phase rule, Lever’s rule; explanation of phase
changes under thermodynamic variables; studies of chemical kinetics focuses on complex
and chain reactions, rate expression, reaction mechanism and proving, collision and
transition-state theories, Arrhenius and Eyring equations, and applications in chemical

reactions, and reactions of enzyme and enzyme-inhibitor.

CHM62-331 UuRnIsialigenEnd 1(0-3-2)
Physical Chemistry Laboratory
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In this course, students will develop their skills to carry out experiments and use
the knowledge they have acquired in the physical chemistry course to determine and
describe the results. The experimental topics include thermodynamics, conductivity of
electrolyte solutions, phase equilibrium and phase diagram, and kinetics. Some experiments

will also study from molecular models derived from computer simulations and modeling.

CHM62-340 awnlnsalnldmsvansusznavatiunsduazdunid 4(3-3-8)
Spectroscopy for Inorganic and Organic Compounds
Fdesunau: CHM61-102 vl 2
Prerequisite: CHM61-102 Chemistry |I
lusgdniindnuaglfiFoudiftumatamaninsaln i adumaieaisiudms
nsnssiauifvesanslugiuuusng 1 lasesuenguiiiuguveanaiedansililoan-3aida du
Wse 510U duedesuuniudnislonuud uavdianaseualuslanuudauninsalnd nsilnld
\n3osiioma
awnnsalnTuvuiug wasmsulanavesaninsalneng
In this course students will learn about spectroscopic techniques which are essential
for the characterization of all forms of matter. The course will begin by describing the basic
theories of UV-Vis, IR, Raman, NMR and ESR spectroscopy. Training in the basic use of many
of these spectroscopic instruments forms an integral part of the course. Students will also

be given practice in the interpretation of spectroscopic data to reinforce their learning.

2.1.3) A9 1aNT2INY1 71U 52 videna

BIO61-211 aY2INeEN 4(4-0-8)
Microbiology
JrsAuADU: (1) BIO61-103 #anI3Inen 2 hay

BIO61-104 UJURNMIUaNTINGT 2 %30
(2) BIO61-105 F73negvily uag
BIO61-106 VAN 3nenvily
Pre-requisite: (1) BIO61-103 Principles of Biology Il and
BIO61-104 Principles of Biology Il Laboratory or
(2) BIO61-105 General Biology and
BIO61-106 General Biology Laboratory
n3Feunsaeuneiniitaguizasdiiieliindnuldidlaidanvesqdunid a3sinen
LaziugAans Wwnuedduveaqdunid n1sduunqduvsdesndumnany n1smunugaunsd
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This course is intended to provide the student to understand in microbial world,
physiology and genetics, microbial metabolism, classification of microorganisms, control of
microorganisms, pathogenesis of microorganisms, immunity and infection, roles of

microorganisms in agriculture, industry, food and environment.

BIO61-212 U UAN159a%INen 1(0-3-2)
Microbiology Laboratory
wdefuney:  BIO61-211 9a%7IneN wIBliEumUANU BIO61-211 9a¥33Men

Pre-requisite: BIO61-211 Microbiology or co-requisite with BIO61-211 Microbiology
seiniingusrasiifielmindnuliinimeaeduiesufiinafeiumaiase
yaPugat iven ilelaluuazyseneuauddmiuein9aTine
This course is intended to provide the student to do experiments with
microbiological techniques in laboratory to development of basic laboratory skills and

complement the lecture taught in microbiology course.

BIO61-240 NONWAEAS 4(4-0-8)
Botany

dsdunau: (1) BIO61-103 #&n@¥inen 2 uaz BIO61-104 UJURNIUaN¥IInegn 2 vi3e
(2) BIO61-105 T3l uay BIO61-106 UfuAnstineily

Pre-requisite: (1) BIO61-103 Principles of Biology Il and BIO61-104 Principles of

Biology II Laboratory or
(2) BIO61-105 General Biology and BIO61-106 General Biology
Laboratory
einiiingUsrasdifieliindnwldsunnudilufesuduguine meineine,
#37Inen Gnrinen Msdavuianyuarinmunis nstdusslevdanitg
This course is intended to provide the students with knowledge on general principles

of plant morphology, anatomy, physiology, ecology, classification, evolution and uses of

plants.

BIO61-241 UfjuRn1swgnueenans 1(0-3-2)
Botany Laboratory

FeRuneu: BIO61-240 wonwenans ¥38 1SeuUAIUARU BIO61-240 Wonueans

Pre-requisite: BIO61-240 Botany or co-requisite with BIO61-240 Botany

eI ldTnguszasainelidndnwlaviinisnaaeduriesujifiniswazninauiy e
ESukazUsEnaUANNIEMSUTIE I NYAERS
This course is intended to provide the students to do the experiments in

laboratory and field trips to complement the lecture taught in botany.
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BIO61-250 naniiaAInegn 4(4-0-8)
Principles of Ecology
edvdeAunow:  BIO61-103 nanNTYINe1 2 uar BIO61-104 UJURMIUaNTIINen 2
Pre-requisite: BIO61-103 Principles of Biology Il and
BIO61-104 Principles of Biology Il Laboratory
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oA diifngUssasdiil anugimdnnisuazuuiAni ddymdinaing Taefiifom
asauAguiadofig q len unumenuduiusseninedaiTintuasnadendnaingussinsg
anuduitusszninedsdiPinvdaforfunazdsvdainaingwosurululouviaieg suuiing
nsUszgninguivnainainelulflunsfnudgmasnadeuwasmioyintsssuna

This course is intended to introduce the principles and essential concepts of
ecology. Topics included interrelationships between organisms and their environment,
population ecology, intra- and interspecific relationships, ecology of communities, different
biomes, ecosystem ecology, application of ecological theories in environmental problems

and conservation biology.

BIO61-321 WugAans 4(4-0-8)
Genetics

dsdunau: (1) BIO61-103 %en¥1IMen 2 wag BIO61-104 UFUANSUANTIING 2 %38
(2) BIO61-105 T3l uay BIO61-106 UfuAnstineily

Pre-requisite: (1) BIO61-103 Principles of Biology Il and

BIO61-104 Principles of Biology Il Laboratory or
(2) BIO61-105 General Biology and
BIO61-106 General Biology Laboratory
seindiinguszasddielmindnulfidnlavdnnsdenendnuusmaiugnisy vidn
auidulllfagmmaaeumsnaumeiugnssy sugnssmeana  madelestunislad
Wasu myllesgimdumvtaiy msnaeiuduardaionisnanesiug madsuulasmeslaslales
waslaslilmvouiaderidu  uenaniluseindaldinsesueddniefumsiessinang
N30ENPAANYALLTIUTUIN WUAEnIUTEYINT Wugeaniseauliana walulagnugimnssy
WUgANENs NS ITALINITUYYE wasuywdiugAans
This course is intended to equip students with principles of genetic inheritance,
probability and test of genetic ratios, genetics of sex linkage and crossing over and analysis
of genetic alleles, mutation and mutagen, chromosome changes and chromosome
nondisjuction. This course also provides a detailed insight into pedigree analysis,
quantitative inheritance, population genetics molecular genetics, genetic engineering

technology, developmental genetics and human evolution and genetics.
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BIO61-322 UfjuRn1sugAneans 1(0-3-2)
Genetics Laboratory
dsfuneu: BIO61-321 fugmans v3e \3euAuaiv BIO61-321 fiugmans
Pre-requisite: BIO61-321 Genetics or co-requisite with BIO61-321 Genetics
et Usrasddieliind@nuldvinsmaseduiesfifinniesumaiasg
ynasnuiiugrans leladuuazUseneunimidmivaeiniugmans
This course is intended to provide the student to do experiments with genetic to

development of basic laboratory skills and complement the lecture taught in Genetics

course.

BIO62-203 nanyann 1(0-3-2)
Principles of Biostatistics

ndeRunau: MAC62-241 adfiivoyanuidowiu

Prerequisite: MAC62-241 Introduction to Statistical Inference
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This course is intended to provide the student to understand in the examples of
problems in biostatistics; categorical data; linear models with one predictor variable; analysis
of variance; multiple regression analysis and linear models with multiple predictor variables;

nonparametric models.

BIO62-230 NBINIALAZETIINY VDA 3(3-0-6)
Animal Form and Function

JUsAuNDU: BIO61-103 &N INY1 2 uag
BIO61-104 YfURNSuaNTInen 2

Prerequisite: BIO61-103 Principles of Biology Il and
BIO61-104 Principles of Biology Il Laboratory

seAniiagusrasdifienustmdnnsuazunfeiidfymdaseduasaiifvesdn
Tnesjfulushdeidodednt nedmeuarassinervesszuuetiesii q vosdns

This course is intended to introduce the principles and essential concepts of animal
form and function with emphasis on animal tissue, anatomy and physiology of organ

systems in animal.

BIO62-231 UfuRnIsNeInALazaITINeIvasdnd 1(0-3-2)

Animal Form and Function Laboratory
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dadunew:  BIO62-230 MedniAuazasTIngvesind vielteuaiuaiy
BIO62-230 MeIn1AuAzaITINg1vedng

Prerequisite: BIO62-230 Animal Form and Function or co-requisite with
BIO62-230 Animal Form and Function
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TeInidiinguszasainelidndnuilaviinisnaasddureslifnisifeitumaia
A9 9 NIAUANEINIALAZATTING1VRERT WalasularUsEnauAN A msUTgIvIneinia
wazaITIne1vesdnl

This course is intended to provide the student to do experiments with form and
function of animals to development of basic laboratory skills and complement the lecture
taught in Form and Function of Animals course.

BIO62-270 YIIngvaag 4(4-0-8)
Cell Biology
IdsAuneu:; BIO61-103 ManTINe1 2 hae
BIO61-104 Y URnsvanainen 2
Prerequisite: BIO61-103 Principles of Biology Il and
BIO61-104 Principles of Biology Il Laboratory
sediniiiausrasdifionuzimdnnisuasuundafidrdgmnadluana Tassadauas
wihiveswadinsanilonuazivadyailen Wosiuuazensnuuad wdssnluwad nsruauns
LanseeNYeIBu Nsdoasseninaead pdnswaduaznismuny nmsasuanimuesad 35
NsANEIPUTINEOITAR
This course is intended to provide the student to understand in biomolecules;
structure and function of prokaryotic and eukaryotic cells; membrane and organelles;
bioenergetics; control of gene expression; cellular communication; cell cycle and regulation;
cell differentiation; methods for cell biology studies.

BIO62-271 RN v wad 1(0-3-2)
Cell Biology Laboratory
wdeRunieu:  BIO62-270 F1INevead viselseunIvaiv
BIO62-270 ¥ IMevedas
Prerequisite: BIO62-270 Cell biology or co-requisite with
BIO62-270 Cell Biology
il fTagUsrasdiolidnAnwldmniamaassluiosufsinaisatumada
19  yaduIneveasad elduuazusznauauddmiuneiniineweead
This course is intended to introduce the practical exercises on cell biology as a

supplement of the lectures taught in the Cell biology course.
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BIO62-323 nugAansseauluana 3(3-0-6)
Molecular Genetics

wndsfunew:  BIO61-321 WugAans

Prerequisite: BIO61-321 Genetics
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This course is intended to equip students with principles of theories and basic
principles in recombinant DNA technology including gene selection, gene amplification and
gene expression both in prokaryotes and eukaryotes, site directed mutation, protein
engineering, application of molecular genetics in biotechnology, regulations and ethics in

molecular genetics research.

BIO62-324 UfuAnIswugAansszauluana 1(0-3-2)
Molecular Genetics Laboratory

dadunew:  BIO62-323 Wugeansszauluiana v3e iSeunuaniu
BIO62-323 fiugaanssauluana

Prerequisite: BIO62-323 Molecular Genetics or co-requisite with
BIO62-323 Molecular Genetics
sednidiaguszasd i olddndnuildviinismaaesluiesufiRnisid vatuinada
#19 9 maduiugmaniszduluana Welaluuaruszneuanudmiuneiviugmans sy
luana
This course is intended to provide the student to do experiments with genetic to
development of basic laboratory skills and complement the lecture taught in Molecular

Genetics course.

BIO62-350 FAINPIIIMUINTG 4(4-0-8)
Evolutionary Biology
LRSS BIO61-103 #anT1Inen 2 ay
BIO61-104 YfURNTuaNTINen 2
Prerequisite: BIO61-103 Principles of Biology Il and
BIO61-104 Principles of Biology Il Laboratory
seiniitngussasdiielidndnwldidlandnniamguiitauinig nsdadening
555UR AULANAIYBIUTTEINT Msiavdalvd UsetRdTauinis nswisunlasealden
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This course is intended to equip students with principles of evolution theories;
natural selection; population differentiation; speciation; phylogeny; changes of the Earth
surface; temperature and other physical properties since the beginning of life and life on

Earth; fossil records; dominant species in each period; discussion.

BIO62-360 N13INTLUUKAZANUNAINAAIENINYNIN 4(4-0-8)
Systematics and Biodiversity

wndsfunew:  BIO62-323 fugmansseauluana

Prerequisite: BIO62-323 Molecular Genetics
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seiniiTagusrasiiieliindnwldidlandnnsmsdasiwunaed@in nslideuasnis
Uadvila feyaseduluananarUse I fauinis melieneiseIitiaunismainiinnams
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This course is intended to equip students with principles of systematics, including
nomenclature; classification; taxonomy; and identification; molecular sources of information
and phylogeny; phylogenetic studies of groups of organisms; phylogenetic analyses;
classification techniques in systematics: early methods to newer computer packages;
statistics in phylogenetic analyses; applications of phylogenetic trees to biological topics

with respect to biodiversity for a variety of organism groups and be able to discussion related

topics.

CHM61-110 UfuRn1sualiBunsd 1(0-3-2)
Organic Chemistry Laboratory

wdsdunew: (1) CHM61-103 UURnsialinugiu wagiseunluaiu

CHM61-111 (pfiBun3siugiu wie

(2) CHM61-103 UfsAnsiafifiugu uasi3ounugiy
CHM61-112 nidnwafidunsd vise

(3) CHM61-103E UftRnsiafitugiu way Soumugdiu
CHM61-113 1AZduUn3e 1

Pre-requisite: (1) CHM61-103 Basic Chemistry Laboratory and co-requisite with

CHM61-111 Fundamental Organic Chemistry or

(2) CHM61-103 Basic Chemistry Laboratory and co-requisite with
CHM61-112 Principles of Organic Chemistry or

(3) CHM61-103E Basic Chemistry Laboratory and co-requisite with
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CHM61-113 Organic Chemistry |
swimioenuuuiieliidouldAnumnismasesilsrtunsruiunisiugumaniunis
Ifun msviugans msenedn n13ndu nsdieTissingilsddu nsfnwvufaseriiddgues
a138unsyd Msdauasizieg ey
This course is designed to acquire a variety of fundamental laboratory techniques
applicable to the study, separation, purification, distillation, functional group identification

and preparation of organic compounds.

CHM61-112 wanARduNIe 3(3-0-6)
Principles of Organic Chemistry
dsdunau: CHM61-101 tadl 1 %38 SeudAIUiY vise
CHM61-105 il vide Beugaiudu ni3e
CHM61-104 wianiail 38 SeugAIUtl
Pre-requisite: CHM61-101 Chemistry | or co-requisite or
CHM61-105 General Chemistry or co-requisite or
CHM61-104 Principles of Chemistry or co-requisite
seAnidnwuissundnnguiialuvenaidunid Iiun msdente audinienienmn
audimaad aweleloliued uarUfRsefiuguresansusenoudunidusnaumilsisy
This course is designed to provide a comprehensive survey of the principles
underpinning organic chemistry. This will include nomenclature, physical and chemical
properties, stereoisomers and basic reactions of organic compounds categorized by
functional groups.

CHM61-251 nanyuall 4(4-0-8)
Principles of Biochemistry
dsdunau: (1) CHM61-111 1p3BUNIENUFIU wag BIO61-101 winTyinen 1 vi3e

(2) CHM61-113 \pilBuvsd 1 uag BIO61-101 waniInegn 1 %3e
(3) CHM61-112 wianipdiBuvsd waz BIO61-101 wan¥ainen 1
1) CHM61-111 Fundamental Organic Chemistry and BIO61-101
Principles of Biology | or
(2) CHM61-113 Organic Chemistry | and BIO61-101 Principles of Biology |
or
(3) CHM61-112 Principles of Organic Chemistry and BIO61-101 Principles
of Biology |
seimnigaduintuanuiiisniuderdomsdaed dasznevde autfmaniuay
933 mvesdaluana n1sviteuretoulyl LuWUATNUEIINIT NTEUIUNTALATIZYINTA
fhAddn Tsiu sefluu MamuaNnszUILMILLIMUBATY Faluanaduq Mnaula nsuanioen
wazmsthenaadoyania wugnssu e waswedeiuguililunisinwdudaed

Pre-requisite: (
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This course focuses on essential topics in biochemistry. Topics include chemical and
biological properties of biomolecules, enzymes, metabolism of biomolecules, hormones,
metabolic regulations, other biomolecules of some importance, expression and transmission

of genetic information, viruses, basic techniques in biochemical studies.

CHM61-252 UUAn1smanyaLadl 1(0-3-2)
Principles of Biochemistry Laboratory
wndefuneu: (1) CHM61-103 U R siaiiugu uay CHM61-251 wian¥aiall e \Seue

AU U130
(2) CHM61-103E UftRNsiadiugu uaz CHM61-251 wdnTuad vie Feu
AAIUY
Pre-requisite: (1) CHM61-103 Basic Chemistry Laboratory and CHM61-251 Principles of
Biochemistry or co-requisite or
(2) CHM61-103E Basic Chemistry Laboratory and CHM61-251 Principles
of Biochemistry or co-requisite
seinieenuuuiiieaniinusfiugiumsduad Taouiuluiimsmassadiednuauiivng
wivosanslulawnsn 40a nsnozilunagiusiu ouley uazimadaiuguiildlunisfnudin
Al
This course is designed to develop basic biochemistry skills, focusing on studies of
the chemical properties of carbohydrates, lipids, amino acids, proteins enzymes and basic

techniques in biochemistry.

MAC62-242 n3ATIEdeya 2(1-2-3)
Data Analysis
AdsAuneu: utindnundildsunsela 9 (A fs P 210518310
MAC-241 adfidseyunuidasiy
Prerequisite: For students who have received a grade (A to F) from
MAC-241 Introduction to Statistical Inference
seindiTagUssasddoliinAnwldiFoudidsrfunsinsedianuuususm ns
Ainsginisannesiaranduiug nsveaeulaauas wuAaiugiuvesadaldsmnsiimes
wuzinslelUsnsun19aas
This course is intended to provide the students to learn about analysis of variance;
regression and correlation analysis; Chi-square test; basic concepts of nonparametric
statistics; overview software in statistics.

2.1.4) v eniadnd 52 waena
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COS62-360 n1s3aasUsngmsalianddienaunanas 4(2-4-6)
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Computer Simulations of Physics Phenomena
AUIRUADU: PHC62-210 adlnAansdmsuiand 1
Prerequisite: PHC62-210 Mathematics for Physics |
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e WLUNNSINaHAndlas AU NALTUNS IUABLAILMBS WWaRNINYY
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This course focuses on computer simulations of physics are carried out in a
computer to practice skills in using computer study tools for physical phenomena of physics
described by mathematical equations such as thermal balance, convection, diffusion, and

other interesting problems in physics.

PHC62-200 UfoRmsAlEnddunans 2(0-4-2)
Intermediate Physics Laboratory

Jyadunew:  PHC62-102 HiAndfiugu 2

Prerequisite: PHC62-102 Fundamental of Physics I

sedniiummeassmsildndifiednuiignuieitunamans eduna IGELRIGIRIE
\Banavosian WU n15iad oufivesinglureunal msdulaznisgandundanuvesiinag
UsingmisalisTauuud mandeuinuumyu anaud@nisdanguresian lagazdoseaniuuns
VPABY IATILVNG WATNITUNAUDTIEIU

This course emphasizes on experimental physics to study the problems in classical
mechanics, mechanical waves, mechanical properties of materials, such as motion of solid
in liquid, oscillation and energy absorption by media, resonance, rotational motion, elastic

property of material; design the experiments, analysis data and presentation.

PHC62-201 UftAnsHAndtuge 2(0-4-2)
Advanced Physics Laboratory

Jyadunew:  PHC62-102 TiAndfiugu 2

Prerequisite: PHC62-102 Fundamental of Physics II

swindniunismaasswsiandifofnudgumsidndiifsasuTanuivin adu
usiimdnluin uagwanaun wu auaudRuindlaiety (Magnetization) Msimilenthauiausiivan
wazauallwih msdsuaznisiuaduinguazadulilasion mslirudeuiuansenduinguas
adulalasin mstudananamniianudusuazinuduussenia Tngazdeseeniuunsnnaes
TATILVHA Uz IUEUaTIBNY

This course emphasizes on experimental physics to study the problems in magnetic
materials, electromagnetic waves and plasmas, such as magnetization, induction of electric

and magnetic fields, RF and microwave propagation, RF and microwave heating of materials,
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plasma production in low and atmospheric pressures; design the experiments, analysis data,
and presentation.

PHC62-210 AMAANEASENITUNENE 1 4(4-0-8)
Mathematics for Physics |

Jodefuriew:  PHC62-102 fiAndfiugu 2

Prerequisite: PHC62-102 Fundamental of Physics Il

s

v iltuAnundymaunisigeeyiusluildnd deidureansu Jymeanazasluidnd
TUAAMTATY N1TIATIBYRAZINADTUARARA
This course emphasizes on studying the differential equation problems in Physics,

Green’s function, eigenvalue equation in physics, linear algebra and analysis and vector

calculus.

PHC62-211 alnAansaSunEnd 2 4(4-0-8)
Mathematics for Physics Il

Jodefuriew:  PHC62-102 fidndiugu 2

Prerequisite: PHC62-102 Fundamental of Physics Il

TeINildune Iuudiou ngulisdi aeuriBuinialulymidnd n1suday
S5 Mswlasatdana n1suUasduiinga fanduiieweingg waznisussgndmaid@ndlaedunisly
Tsunsu densAinsduniosiis

This course emphasizes on studying complex number, Residue theory, Contour
integral in Physics problems, Fourier transform, Laplace transform, integral transform, Special

functions and applications in Physics using computational programs as tools.

PHC62-220 naANANIAANAEAN 4(4-0-8)
Classical Mechanics

Jodefuriew:  PHC62-101 MAndiugu 1

Prerequisite: PHC62-101 Fundamental of Physics |

sedniagimsinuifsatungmsiedeuiivesiafu iileesuisanuduiusseninouss
178 Laganmnnsadoudl uaglszgndiileaSutonisiadoufiveseynalunilefid aedld ns
\douiuuudu ngmiseyinsluuiiuazngniseyinundsany msAnvvdnnisvesnamansain
swduaznamansadialailouiiessunemaiadeuiivesingidudeu Wuussgaudnanauazngnis
\ndouiiveantiass Matedeuiivesinquianisuaznisindeuiivunseusnedanianuise

This course will study the principles of Newtonian mechanics to explain the relation

between force, mass and motions, and applications for one and two dimensional motions,
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such as oscillations and conservation of momentum and energy. It also covers the
alternative methods of Lagrange and Hamiltonian mechanics to explain complicated
motions, such as central force and Kepler’s law, rigid-body dynamics and motion in the

non-inertial frame.

PHC62-250 nMsduuLazARY 4(4-0-8)
Vibrations and Waves

dadunew:  PHC62-220 naransaaadn vseiseuniuaiu

Prerequisite: PHC62-220 Classical Mechanics or Co-requisite
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LUUMBssEU Ul LAuTessTUUTEnTeruasnadaseviieinn it AdunseILazAALANL
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duneldusanmeuenuazusngmanislowuud

This course is designed to provide insights to physics of simple harmonic motion,
damped oscillation in linear system with one- and several-degree of freedom, transverse
and longitudinal waves, wave equation and its analytic solutions, applications to real

vibration phenomena, forced oscillation, and resonance.

PHC62-320 Wandgegaumnwuasi@ndideatn 4(4-0-8)
Thermal Physics and Statistical Physics

Jyadunew:  PHC62-102 HiAndfiugu 2

Prerequisite: PHC62-102 Fundamental of Physics Il

TuseinifidouarldFoudiioatugumgl mavenefvesaans mstauiinaauiou
nswdsuanIurIesEans NsaenANSoU WAADANARUATLNARIY ﬂgsﬁaﬁquéuazﬂg%ﬁuﬁﬂ
vesguumamansnyiefiaevosgunnamansuazioulnsd nndefianvosgunnamansuaz
WSwEs Ngufaatveia nguuuululasuauelinea NAULUULALETNADA LALNAUWUULNTUA
uaustinoa Jgmivesiud nsnszansuuulua-ledalai way esd-Ausn n1spunuuveslua-
lotialen] sadamsdnwdesnanuideildnnuisnuidndidseamanuas iandi3sadn

In this course, the students will study about temperature, thermal expansion, heat
capacity, state of matters, heat transfer, ideal and real gases, the zero and first laws of
thermodynamics, the second law of thermodynamics and entropy, the third laws of
thermodynamics and free energy, kinetic theory of gases, micro-canonical, canonical and
grand canonical ensembles, Gibb’s problems, Bose-Einstein and Fermi-Dirac distributions,
Bose-Einstein condensation, including learning examples of research related to thermal

physics and statistical physics.
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PHC62-321 AsIANEnsazaIINaNd 4(4-0-8)
Astronomy and Astrophysics
Jodefuriew:  PHC62-102 fidndiugu 2
Prerequisite: PHC62-102 Fundamental of Physics Il
Fniidumauugidunsmansuazasemansiiand demanmansvoamndngnsil
AvaUAgudssEUUinaviaen vatluaisimans ssuuliu namansvissiwazdymiveaad
10$ - IduresninadeufivessvuuaissuazauaTgiuenszuy iemasmansiand laun
FTMUINTANINNY N1TIUNAIGNY AUNATUTDINIGNY iamﬁqﬁugmmaqmié’qmmm'ﬁajmq
msansvesmauuinaniii ndednimssal wardtnmsrnduaaemeivensyuu
This subject performs an introduction to the field of astronomy and astrophysics.
The astronomy contents of this course are covering celestial coordinate systems, time in
astronomy, calendar systems, solar system and extrasolar planet motions in celestial
mechanics and Kepler-Newton problem. The astrophysics are including stellar evolution,
stellar classification, stellar spectra. Including, basics of astronomical observations are over

the electromagnetic spectrum, telescopes, and methods of detecting exoplanets.

PHC62-330 Wandaalv 4(4-0-8)
Modern Physics
Jndusseneisrtuilandaieudu exmeu Tuana Tgaiuuiy duedea UNAYRFIY
uazvannasINISlAndsmaiuuazaudNRUS LAY
This subject describes about quantum physics, atoms, molecules, condensed

matter, nuclei, elementary particles, and selected topics in contemporary physics and

special relativity.

PHC62-331 NAAEATAIUAN 1 4(4-0-8)
Quantum Mechanics |
Jyadunew:  PHC62-102 fiAndfiugu 2
Prerequisite: PHC62-102 Fundamental of Physics II
seindiFududisunfefidndgalnl ionasounquns@nuilaiduiazauasdn
fiflunis aunsmseResuaznaeasuuuliiudenavialuniedfuazanudd Uindsadse

wazdgynsaiAusn ensuslineoadalames luwudngayy alu way sznoulalasiau

This course starts with basic concepts of modern physics concepts. The course
covers wave functions and operators, time-independent Schrodinger equation in one
dimension and three dimensions, Hilbert spaces and Dirac’s notations, harmonic oscillator,

angular momentum, spin and hydrogen atom.
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PHC62-340 nguijusivanini 4(4-0-8)
Electromagnetic Theory
IdsAuneu: PHC62-210 painA1ansdusuiand 1
Prerequisite: PHC62-210 Mathematics for Physics |
seinignoonuuuni slindnnismafidndvosauulniiain auruusivdnade

& AL o ¢ s & ¢ ca
auukanwaz i1 NTuUaT dun1svaakungIaa Adukantniln nnweswesuRs A1g
Inavaandsnuluduwaimdn

This course provides the concept of electrostatics, magnetostatics in free space and
matter, time varying electric and magnetic fields, Maxwell’s equation, poynting vector and
the flow of electromagnetic energy.

PHC62-350 ViAuAanS 4(4-0-8)
Optics

Jyadunew:  PHC62-102 fiAndfiugu 2

Prerequisite: PHC62-102 Fundamental of Physics II

a ) = o a d' a Al | &
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This course is focused on wave motion, electromagnetic wave theory, photons and

lisht, propagation of light, geometrical optics, interference, polarization, and diffraction.

PHC62-441 Sianwsaiind 4(3-3-8)
Electronics

Jodefuriew:  PHC62-102 fidndfiugu 2

Prerequisite: PHC62-102 Fundamental of Physics I
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This course has both theory and experiments to study electrical circuit analysis,
physics of semiconductor, electronics devices such as diode, transistor, FET, Op-amps,

electronic circuits such as power supply, voltage regulator and amplifier.

3
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COS62-202 ANSIUSASY 2 4(3-3-8)

Programming I
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Feulasedn: Hundneiilasuinsela q (A 81 F) 9951639
C0S62-201 n1slUswnsy 1

Condition: For students who have received a grade (A to F) from
C0OS62-201 Programming |

nsiFsunisaeuseindoonuvuiudeliindnuatsingrmansiuadaiugiunis
TUsunsudeing saisannsaianuifinanludssyndlduddamluanunindnvdeAnvidely
seiiigauld dnfnwagldfnunaeasndesluidedsznaude ninnsdeulsunsndaing
FBsideing suuuudeya mafvundouazinatl duns Lawwm%uﬁu NSIVUADELTE NoLLNDIUAL
M38nada fleddulenesivan uevamsaduvesdoya ranauazingnisiuAsusUvesilsitu msdunen
Auauti daiduiaiionats nmsdouteya Amadugs nsadredosniu Winwaueudindu medeya
dhdeyasendugs nisasrs GUI mstvuamgAnssalliiuTmgaderuiiaiuayy msdsulusunsy
Being Wu e G+ Wiy uagdedslusunsudeingilduityvmenuingimans

This course is designed to provide necessary concepts in mathematics and skills in
object-oriented programming for students in science. Students will be able to apply the
knowledge gained in this course to solve related problems in their field and use the knowledge
in further study. Students will learn a broad range of topics, including, object-oriented
programming concept, object-oriented methodologies, data types, identifiers and expression
basic 1/O, array, references and pointers, overload functions, data abstraction, classes and
objects, polymorphism, inheritance, virtual functions, encapsulation, advanced class,
exceptions, text-based applications, advanced I/O streams, building GUI, GUI event handling,
languages for object-oriented programming such as java, C++ ,etc. , and examples of object-

oriented programs for problem solving in science.

COS62-212 AuNIgeeyNuSadyuarssloudsideiaa 3(2-3-6)
Ordinary Differential Equations and Numerical
Methods

Feulasedn: Hundneiilasuinsela 9 (A 81 F) 99516390

MAC62-100 upagdafiugiu

Condition: For students who have received a grade (A to F) from
MAC62-100 Basic Calculus

nsFeunsaeuneinidyaduliindnwlfidlaunAenedemanifididy uazaansn
ianuiaananiviiengiwazUszgndldlunisuidgmluavinermansuasinalulad uasfinw
seimiigeduld Watelumeiniuseneude aunsdeeyiusafguuudadusazouliiady
wasfidulszansidusiuus Jomiteulvasusu Joymdeulvaveu NoENsHagYeIANBULAL
NSNAIRBULIYY SEUVANNTSTIYRUSaTaudy wuiAnvessesidouialeia selouisiadiu-
FEY NI INVBIAUNTTLITLAY MIWATEUUANNITRBLEY NARAUITIFIATVRIEUNITTIDYIUS
LagmTmALanzYeaLYIndina sedeuituesoosiaes suilouitessiaeiiiuiulsiud sedeu
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This course is intended to provide the student essential mathematical concepts needed
to analyze, and solve mathematical problems subjected to science and technology and be
well equipped for advanced courses. Topics include linear and non-linear ordinary differential
equations and ordinary differential equations with variable coefficients (ODE), initial value
problems, boundary value problems, existence and uniqueness theorem, systems of linear
ordinary differential equations, concept of numerical methods, Newton-Raphson method,
finding roots of nonlinear equations, interpolation and extrapolation, approximation of
derivatives, numerical integrations, solving system of linear equations, numerical solution of
differential equations, and finding eigenvalues of square matrices, Euler’s method, improved
Euler’s method, Runge-Kutta method, shooting method, applications of Laplace transform for

solving initial value problems, and applications of ODE for modeling in science.

COS62-350 N15EN9IUIRY 4(0-8-4)

Research Training
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This course is intended to provide the students undertake a small project in research

laboratory or research units of Walailak University under the supervision of a faculty member.

COS62-352 IneFansANYILoANSTET 21 4(4-0-8)

1th

Science Education for the 21™ Century

Anvmdngasiviineimanivesuseimalnganednauiadagtu Wisuisundngnsiun
Ingmansvedinglutiagiuivuszmadu q Anvimaianisaou 33nmsiauagnisuszifiunasie
\n3esdlesuaid Anvidemsainemans@nuiiviaulaanunaiuide sAvneifsidundngns
LagnsTUIUNSSsw/nnsasu funraudulssmalneuaraensusuiamunnismaineimansuay
waluladlusuian

Study science curricula of Thailand from the pass to the present, compare the recent
curricula of Thailand with other countries, study teaching techniques and assessment using
statistical tools, study interesting topics in science education from research literatures, discuss
about the topics of the science curriculum and learning/teaching process which are appropriate

to Thailand and to the development of science and technologies in the future.

COS62-353 MgAansAnegiousey 4.0 4(4-0-8)

Science Education for Classroom 4.0
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Anwniymsuisaiesiuanuiilaivinemansvesdifouluseiuisonfnyineulans
vioganin WannisnisiauazUssidiuna nszuiunsaeulazdonisaeuiunzaniulszimelne 4.0
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Study problems concerning students’ understanding of basics concepts of science in
high school or higher levels, develop assessment tools, teaching processes, teaching materials
which are appropriate to Thailand 4.0 and to the development of science and technologies in
the future, develop an innovation in science education for solving the problems, test and use
the assessment tools or the teaching processes or the teaching materials, arrange science

exhibition or show and translate or write scientific articles related to physics.

COS62-472 duyun 2 2(2-0-4)
Seminar |l

seAndyaiulidnuuasduaiidomithaulannisasdneimansudondnaans
wazliiauendeumeudodnau Tnaitfomdedlidriuseion cOS62-471 dumwn 1

This course aims to studying and researching particularly interesting topics selected
from scientific or mathematical journals. The students are obliged to give a presentation and

answer the questions. The content must not be the same as that of COS62-471 Seminar I.

MAC62-310 AllAERNSIBNITIALaENITUsZENA 4(4-0-8)
Combinatorics and its Applications
Feulasedn: Hundneiilasuinsela 9 (A 81 F) 995163
MAC62-211 Jgnadinnazn1sussens
Condition: For students who have received a grade (A to F) from
MAC62-211 Discrete Mathematics and its Applications
nsissunsaeuseivdeenuuuiud eliindnwaeinermanslddilanugiumig
ANRAANSITINTTR wazaunsadiauidenadluussendlduiUavnluanvivdnvsednwisely
seimiigeduld dnfnwazldfnunaeasdealuidensadinmanidesenoudae dulsyanivi
u wénmatfiudnuagineen fladdunefidn uasnguivesnagdmiunisdu
This course is designed to provide necessary concepts in combinatorics to students in
science. Students will be able to apply the knowledge gained in this course to solve related
problems in science and technology and use the knowledge in further study. Students will
learn topics in mathematics, including, binomial coefficients, the principle of inclusion and

exclusion, generating functions, and Polya’s theory of counting.
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MAC62-311 nunInuazn1suszgnd 4(4-0-8)
Graph Theory and its Applications

Roulvseia: Wudn@nualasuinsala o (A fs F) 9105187397
MAC62-211 Fgpmfinnaznisussand

Condition: For students who have received a grade (A to F) from
MAC62-211 Discrete Mathematics and its Applications

n3Feunsaeueineonuuuiuiielidndnwansingenansldidlafiugiummgud
n3l uaranunsntheudieananluvssgndlduitgmilumeinInvdednuideluseiniigaduld
tindnwagld@nmseazidenluidonsadamanfiisatuns wunsuszgndlinguinsmas
Usznaume sulll nsmiluszuny Jeyyimsseued Jeyvimsive wasngulsiued

This course is designed to provide necessary concepts in graph theory to students in
science. Students will be able to apply the knowledge gained in this course to solve related
problems in science and technology and use the knowledge in further study. Students will
learn topics in mathematics focusing on the applications of graph theory, including, trees,

planarity, coloring, matching, and Ramsey theory.

MAC62-312 noufunLUa g 4(4-0-8)
Introduction to Set Theory

Roulvseia: WudnAnwdlasuinsala 9 (A fs F) 905197397
MAC62-210 #anANAAIENS

Condition: For students who have received a grade (A to F) from
MAC62-210 Principle of Mathematics
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This course is intended to provide the students necessary basic concepts in set theory
needed to solve mathematical problems as well as able to apply the concepts to upper level
courses. Topics include axiomatic theories, sets and classes, relations and functions, partially
ordered sets, axiom of choice and related principles, finite and infinite sets, and cardinal,

ordinal numbers.

MAC62-313 ASINANENIANVUY 4(4-0-8)

Fuzzy Logic
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Feulasedn: Hundneiilasuinsela q (A 81 F) 9951639
MAC62-312 ngufjisaidosdu
Condition: For students who have received a grade (A to F) from
MAC62-312 Introduction to Set Theory
a3 sunsaeuseinioonuuuiudelddndnwiaising maniduuiAai ugiuma
adamans saufsansathanuifananluussondlduitynluaisniwiefnuseluseiund
aauld thAnwagldAnunaeazdenluitedsenousensdiiunsuusnifely anuduius
wuUdsdudy Myakuuinuidy deyatuauliduiuouuaznisussand
This course is designed to provide necessary concepts in mathematics for students in
science. Students will be able to apply the knowledge gained in this course to solve related
problems in their field and use the knowledge in further study. Students will learn a broad
range of topics, including, operations on fuzzy sets, fuzzy relations, fuzzy measures, information

and uncertainty, and applications.

MAC62-321 dunsiBenlentuilosiu 4(4-0-8)
Introduction to Functional Equations

Foulasedn: Hundneiilasuinsela 9 (A 81 F) 9951639
MAC62-210 anANaAIans
Condition: For students who have received a grade (A to F) from
MAC62-210 Principle of Mathematics
maiFeunsaouneiniaiiuliindnwlddnlaunfnuasnisiguineadaamansiidd
wazganunsaiAuifna nlvieeikasyssendldlunsuidymiluaivinemansuazinalulag
wazAnwmeivdugaduld fdeluseinidussnaudae mmsuguisduilsidunasaunind
Hafdu aun1sideilsddud fauudusnvesdiviudy aunsdailsiduiilauuduend ood
vuuluavesinauds aunadeilaiduiimasmdungy aumadeilaiduiiddy uasadosnm
YOIAUNITLTIHIATY
This course is intended to provide the student essential mathematical concepts and
proofs needed to analyze, and solve mathematical problems subjected to science and
technology and is well equipped for advanced courses. Topics include an elementary of
functions and functional equations, functional equations which domain is the set of integers,
functional equations which domains are dense subsets of the set of real numbers, functional

equations which domains are groups, and stability of functional equations.
MAC62-322 NyAAZaTY 2 4(4-0-8)

Linear Algebra I

Roulvsiedvn: Jutdnd@nwnlasuinsala 9 (A 9 F) 91051839
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MAC62-220 N¥AUALTEY 1

Condition: For students who have received a grade (A to F) from
MAC62-220 Linear Algebra |
mn’%aumsaauiw’iﬁmﬁmLﬁfﬂﬁﬂfﬂﬁﬂmma%wEJ'1mamﬂé’lfﬁﬂﬁ]LLuaﬁm%uﬂaWQﬁﬁwﬁmwwa
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vl grudiu sunuusygReesuau wasUiginaguniely
This course is intended for students in the science programs to provide essential
intermediate concepts of linear algebra needed to solve mathematical problems as well as
able to apply the concepts to upper level courses. We will begin by reviewing topics you
learned in Linear Algebra I. The course covers abstract treatment of linear algebra: general
vector spaces, general linear transformations, dual basis, Jordan canonical forms, and inner

product spaces.

MAC62-323 NYANAUINTITN 2 4(4-0-8)
Abstract Algebra Il
Foulasedn: Hundneiilasuinsela 9 (A 81 F) 9951639
MAC62-320 NUALINUILSITH 1
Condition: For students who have received a grade (A to F) from
MAC62-320 Abstract Algebra |
sreiwriyaduliinAnwldidilawunAnmefisadauussmiigedu dnAnwifi vssay
anudnsalunsdsuazannsahinuildluldluseiviemzvesivadauiusssumiedv i
Rerdadlumsfinuniigaululd Tefiadeussnaude nsUuendu nufundlad Suwasflad nqud
UnsaaNdaugIu anevsasiiluduiindalaiy vy way fHaddane
This is an advanced course in algebra for undergraduate level students. Its purpose is
to give students a deeper understanding in abstract algebra. A successful student will be able
to use the knowledge gained in this course to higher courses in algebra or related area. Topics
include group actions, Sylow theorems, rings and fields, ring isomorphism theorems, divisibility

in integral domains, polynomial rings, and finite fields.

MAC62-324 nQufIuIunazn1susEend 4(4-0-8)
Number Theory and its Applications

Roulysiedv: Judn@nwnlasuinsala 9 (A 9 F) 31051839
MAC62-210 Ranamn@ans

Condition: For students who have received a grade (A to F) from
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MAC62-210 Principles of Mathematics
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This course is intended to provide the student essential mathematical concepts and
proofs needed to analyze, and solve mathematical problems subjected to science and
technology and is well equipped for advanced courses. Topics include divisibility and primes,
congruences and consequences, quadratic residues, some functions of number theory, some

diophantine equations, continued fractions, and introduction to applications of number theory.

4

MAC62-325 nguf Wauazn1TUszENd 4(4-0-8)
Coding Theory and its Applications
Foulasedn: Hundneiilasuinsela 9 (A 81 F) 9951639
MAC62-220 NUAIsLTeLEY 1 Lag
MAC62-320 NUALIRUILSITH 1
Condition: For students who have received a grade (A to F) from
MAC62-220 Linear Algebra | and
MAC62-320 Abstract Algebra |
maiFeunsaouneiniaiiuliindnwlddnlaunAnuasnisigaineadaamansiiddy
wazganunsaiAuifna nlvieeiasyssendldlunsuidymiluaiuineimansuazsinalulag
wazfnunaeivdugeduld vdeluneiniussneude nisnsanuuazmuflurnamadou n1s
hsfauaznnsnansia Faddia swadadu swiatging msdsvendnguisiadesiu
This course is intended to provide the student essential mathematical concepts and
proofs needed to analyze, and solve mathematical problems subjected to science and
technology and is well equipped for advanced courses. Topics include error detection and
correction, encoding and decoding, finite fields, linear codes, cyclic codes, and introduction to

applications of coding theory.

MAC62-326 NyANAYAY 3(3-0-6)
Boolean Algebra

Roulvsiedv: Judnd@nwnlasuinsala 9 (A 9 F) 91051839
MAC62-211 Jgnadinuazn1sussens e
MAT61-202 Jgmadinuazn1sussyns

Condition: For students who have received a grade (A to F) from
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MAC62-211 Discrete Mathematics and Its Applications or
MAT61-202 Discrete Mathematics and Applications

madsunsasumeinioonuuuiudielitnAnwldidlawunsfiugruvesiivedayiu wae
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This course is designed to provide the students necessary basic concepts in Boolean
Algebra needed to solve mathematical problems as well as able to apply the concepts to
upper level courses. Topics include properties of Boolean algebra, partial orders, lattices,

Boolean rings, and applications of Boolean algebra.

MAC62-327 nufLamning 4(4-0-8)
Matrix Theory
Foulasedn: Hundneiilasuinsela 9 (A 81 F) 9951639

MAC62-220 fivadlaigaidu 1 %3
MAT61-203 WyARaLdaLduLazn1sUsEyns

Condition: For students who have received a grade (A to F) from
MAC62-220 Linear Algebra | or
MAT61-203 Linear Algebra and Applications

nadsunsaouTeinioonuviudieliindnuldidlauundafiugiuremguiuning
wazanuzathanuddandrlutszgndlduttymmsadnmanivieldifuauifiuglumsfine
seiniigetu Ussnaudneviado wvindiofiBou uwdndyfund wvindunfuaraudiaunnia ns
Fean sUwuUTRalR wvsnduinuiueu MskenAennad wazilanduveaunsng

This course is designed to provide the students necessary basic concepts in set theory
needed to solve mathematical problems as well as able to apply the concepts to upper level
courses. Topics include Hermitian matrices, unitary matrices, normal matrices and their spectral
properties, orthogonality, canonical forms, positive definite matrices, singular value

decomposition, and functions of matrices.

MAC62-328 LIVIARIN 4(4-0-8)
Geometry
Feulasedn: \duindnudildsuinsela 9 (A 8¢ F) 21057839

MAC62-220 N¥PUnLTEY 1

Condition: For students who have received a grade (A to F) from
MAC62-220 Linear Algebra |
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Geometry is one of the most important division in mathematics. Human have been
using seometric knowledge since the ancient time such as in astronomy, construction, and arts.
This course is designed to provide students with basic concepts in geometry. Topics include,
Euclid’s axiomatic geometry, transformational geometry, isometry, non-Euclidean geometry
and its applications in construction and arts. A successful student will be able to apply the
knowledge to solve related problems or study in higher courses, as well as, be able to

appreciate arts with their underlying geometry.

MAC62-329 LIVIAINLBIDYNUS 4(4-0-8)
Differential Geometry

Roulvseia: Wudndnwalasuinsala o (A fs F) 9n5197397
MAC62-200 hnmasiaaada

Condition: For students who have received a grade (A to F) from
MAC62-200 Vector Calculus

masunsaeuluseiniaiuliindnuldiamimannesuradaudnuauifives
fiufn Tnefvdatsznoude wandavuiiuia arulds lsadauuuiiul flowdn wasnguiuy
innd-veudn dnAnwifivszauanudiialunisiFouararunsotianualdluldusdgminig
adinman i tosarAnwreluseivfigaululy

This course is designed to let students apply their knowledge in vector calculus to
study properties of surfaces. Topics include calculus on a surface, curvature, Riemannian
geometry, and Gauss-Bonnet theorem. A successful student will be able to apply the

knowledge to solve related problems or study in higher courses.

MAC62-332 ASAATIZINTID39 2 4(4-0-8)
Real Analysis Il
Feulasedn: Hundneiilasuinsela 9 (A 81 F) 995163

MAC62-330 NS IHATILITIDTI 1

Condition: For students who have received a grade (A to F) from
MAC62-330 Real Analysis |
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This course is designed for students to provide concepts of mathematical analysis
needed to solve mathematical problems as well as able to apply the concepts to upper level
courses. Topics include differentiability on R", partial derivatives and partial integrals, the

definition of differentiability, differentiability theorems, and Riemann integration on R".

MAC62-333 nufLrasuazUInusiUadu 4(3-3-8)
Introduction to Measure and Integration Theory

Roulvseian: Wudndnualasuinsala o (A §s F) 9105187397
MAC62-330 N153LATIZATITY 1

Condition: For students who have received a grade (A to F) from
MAC62-330 Real Analysis |
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This course is designed to introduce the concepts needed to compute, analyze and
solve the problems related to measure and integration theory. Topics will include measurable
spaces, Lebesgue measures, the integral with respect to a Lebesgue measure, LP spaces, and

Riemann integration on R".

MAC62-340 ANAFDRAAERNS 4(4-0-8)
Mathematical Statistics

Roulysiedv: Jutdnd@nwnlasuinsala 9 (A 9 F) 310518391
MAC62-241 afiiigeaninusiadsi

Condition: For students who have received a grade (A to F) from
MAC62-241 Introduction to Statistical Inference
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This course is intended to provide the students essential statistical concepts needed
to analyze, and solve statistical problems. They will be able to apply the concepts to upper
level courses. Topics include distributions functions of random variables, moment and moment
generating function, order statistics, central limit theorem, point estimation and properties of

estimates, Cramer—Rao inequality, Rao—Blackwell theorem, and Bayes estimation.

MAC62-341 AN5IATITINITONDBY 4(3-3-8)
Regression Analysis

Roulvseda: Wudndnudlasuinsala o (A §s F) 905197397
MAC62-241 afiiiTeanunuiadsi

Condition: For students who have received a grade (A to F) from
MAC62-241 Introduction to Statistical Inference
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This course is designed to provide necessary concepts in statistics and skills in statistical
software for students in science. Students will be able to apply the knowledge gained in this
course to solve related problems in their field and use the knowledge in further study. Students
will learn a broad range of statistical topics, including, basic concepts of regression and
correlation analysis, simple and multiple linear regression and correlation analysis, dummy
variables, independent variable selection, analysis of residuals, weighted least squares,

polynomial regression, and logistic regression analysis.

MAC62-342 N1599NLULLAZNITIATIZINITNAABY 1 4(3-3-8)
Design and Analysis of Experiment |
Feulasedn: Hundneiilasuinsela 9 (A 81 F) 99516390
MAC62-241 adidseysnuosdiy
Condition: For students who have received a grade (A to F) from
MAC62-241 Introduction to Statistical Inference
nsSeunsaeuseinioenuuuiudieliinAnumanginemansiiuufnfiugumaaifua
finvensldlusunsudnfasunieads sutsanansntharuidananluussgndlduddamluanan
JnFnvdednudeluseiniiaduld dndnwazld@numeandealuhdeonsadftsUsznaude
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This course is designed to provide necessary concepts in statistics and skills in statistical
software for students in science. Students will be able to apply the knowledge gained in this
course to solve related problems in their field and use the knowledge in further study. Students
will learn a broad range of statistical topics, including, basic concepts of experimental designs,
completely randomized design, randomized complete block design, latin squares design,
estimating missing values, factorial experiments, confounding, fractional factorial design, and

split plot design.

MAC62-343 N1531ATIAR U TN UD AU 4(4-0-8)
Introduction to Multivariate Analysis

Roulvsiedv: Jutdnd@nwnlasuinsala 9 (A 9 F) 310518391
MAC62-241 afiiigeaninusiadsi

Condition: For students who have received a grade (A to F) from
MAC62-241 Introduction to Statistical Inference
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This course is designed to provide necessary concepts in statistics to students in
science. Students will be able to apply the knowledge gained in this course to solve related
problems in science and use the knowledge in further study. Students will learn a broad range
of statistical topics, including, introduction to multivariate, estimation and hypotheses testing
about mean vector and covariance matrices of multivariate distributions, principal components

analysis, factor analysis, canonical correlation, discriminant analysis, and cluster analysis.

MAC62-344 ngufrnuinantuwaznsuszend 4(3-3-8)
Probability Theory and its Applications

Roulysiedv: Judn@nwnlasuinsala 9 (A 9 F) 31051839
MAC62-240 ngufiautaziiuiodiu wag
MAC62-330 A15ILATIZILTNRTS 1

Condition: For students who have received a grade (A to F) from
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MAC62-240 Introduction to Probability Theory and
MAC62-330 Real Analysis |

dlemvesneinireilownanin MAC62-240 aufirasdutuuizilaglFuuafn
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This course is a continuation of MAC62-240 Introduction to probability theory that is
provided the concepts needed to analyze and solve the problems related to the applications
of probability theory. Topics will be covered by probability spaces, properties of distribution,
expectation and variance of random variables, law of large numbers, central limit theorem,
moment generating and characteristic functions, sums of independent random variables,
random walk and Markov’s chain. They will also learn to apply the knowledge to solve

problems related to various professional.

MAC62-345 nsEuIUNTElaLAaAnuLazN1TUTEENA 4(3-3-8)
Stochastic Processes and their Applications

Feulasedn: \duindnudildsuinsala q (A 8¢ P 21057839
MAC62-344 ngufauiinaziluuaznisussynd
Condition: For students who have received a grade (A to F) from
MAC62-344 Probability Theory and its Applications
maiFeunsaeuneivdesnuuuiuiielfindnwaneineimansianuiarudlafiug
nensruuMsalauaasn warasnsatanuinnanluussendlduitgmiluaivivnin vsefnw
solumeiniigeduld dndnwvagldfnumaeazBealuidenandemansdesznoude uuifuds
du gnleundnen nszuaunsthes wasmaedeuiuuuunudeuwagmsussgnd
This course is designed to provide necessary concepts in stochastic processes to
students in science. Students will be able to apply the knowledge gained in this course to
solve related problems in science and technology and use the knowledge in further study.
Students will learn topics in mathematics, including, random walk, Markov chains, Poisson

processes and Brownian motions and their applications.

MAC62-346 ANAATENINISIULUDIAU 4(4-0-8)
Introduction to Financial Mathematics

Roulvseia: Wudndnwalasuinsala o (A fs F) 9n5197397
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Condition: For students who have received a grade (A to F) from
MAC62-241 Introduction to Statistical Inference

[
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This course is designed to provide necessary concepts in financial mathematics to
students in science. Students will be able to apply the knowledge gained in this course to
solve related problems in science and technology and use the knowledge in further study.
Students will learn topics in financial mathematics, including, a simple market model, risk-free

assets, risky assets, discrete time market models, and pricing futures and options.

MAC62-347 N133LATIMRYNTULIANUDINY 4(4-0-8)
Introduction to Time Series Analysis

Roulvseiu: Wudnfnudlasuinsala 9 (A Gs F) 9n5197397

aa a

MAC62-241 anmigaayuuiawu

Condition: For students who have received a grade (A to F) from
MAC62-241 Introduction to Statistical Inference
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This course is designed to provide necessary concepts in statistics to students in
science. Students will be able to apply the knowledge gained in this course to solve related
problems in science and use the knowledge in further study. Students will learn a broad range
of statistical topics, including, concept of time series, properties and types of time series data,
stationary processes, regression method to forecast time series, smoothing techniques, and
ARIMA model.

MAC62-348 watAN1TEuA8E 4(4-0-8)
Sampling Techniques

Feulasedn: \duindnudildsuinsela q (A 8¢ P 21057839
MAC62-241 aﬁﬁ%aaqmwﬁmﬁu

Condition: For students who have received a grade (A to F) from
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MAC62-241 Introduction to Statistical Inference
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This course is designed so that students will learn a broad range of topics, including,
the several sampling techniques, parameter estimation, determining of the sample size, ratio
and regression methods of estimation. The students will also understand the processes
involved in designing, developing and analyzing sampling techniques, such as simple random
sampling with and without replacement, with equal and unequal probabilities, stratified
random sampling, systematic sampling, cluster sampling, two phase and multistage sampling

and practical considerations in sampling errors.

MAC62-349 ANAANENIUTZNUTIN 4(4-0-8)
Life Insurance Mathematics

Roulvsiedv: Judndnwnlasuinsala 9 (A 9 F) 31051839
MAC62-241 afiiigeaninusiadsi

Condition: For students who have received a grade (A to F) from
MAC62-241 Introduction to Statistical Inference
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This course is designed to provide necessary concepts in application of mathematics
for life insurance to students in Mathematics. Students will be able to apply the knowledge
gained in this course to solve related problems in science and technology and use the
knowledge in further study. Students will learn topics in calculus, including, the mathematics
of compound interest, Mortality table, Life insurance, Net single premium, Gross premium, and

Policy values.

MAC62-350 AuUNIIYeaYN USRI U U 2(1-2-3)

Introduction to Partial Differential Equations
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Feulasedn: (1) Wuindnunildsunsela q A 1 F) ansedn
MAC62-251 @un1SHT90UIUS 1138
(2) PHC62-210 aglnransdnsuiland 1
Condition: (1) For students who have received a grade (A to F) from
MAC62-251 Differential Equations or
(2) PHC62-210 Mathematics for Physics |
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This course is designed to provide necessary concepts in partial differential equations
to students in science. Students will be able to apply the knowledge gained in this course to
solve related problems in science and technology and use the knowledge in further study.
Students will learn topics in mathematics, including, linear and non-linear partial differential
equations, initial value problems, boundary value problems, existence and uniqueness
theorem, transport equations, heat equations, Laplace equations and wave equations, Fourier
series, application of Fourier series for deriving solutions of partial differential equations and

methods of separation of variables.

¥
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MAC62-351 5208UIB IR BavdmTuaNNTseyRusSsaaL U sy 2(1-2-3)
Introduction to Numerical Methods for PDE

Foulasedn: Hundneiilasuinsela 9 (A 81 F) 9951639
MAC62-350 aunsidseyiuseonidosdu

Condition: For students who have received a grade (A to F) from
MAC62-350 Introduction to Partial Differential Equations

AsBeunsdeuseiniesnwuuiudiielfdndnuansingmansanunsadisafeuinids
A amaunsilseyiusdesla wazanunsatanuininanluussendldundymluanan
Jordin viefnwideluseiniigetuld dnAnwagld@nussanbenluidenisadamansds
Usgneusne suilouituassduiilos dmiumsufaunaiseyiusdesilddnuluseinn MAC62-
350 auma@aayﬁu%&iamﬁmﬁu

This course is designed to provide necessary concepts in numerical methods for solving
partial differential equations to students in science. Students will be able to apply the
knowledge gained in this course to solve related problems in science and technology and use

the knowledge in further study. Students will learn topics in mathematics, including, finite
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difference methods for solving the partial differential equations introduced within the course
of MAC62-350 Introduction to Partial Differential Equations.

MAC62-360 N15998AIUN5LUD9IAY 4(4-0-8)
Introduction to Operation Research

Roulvsedan: Wudn@nualasuinsala o (A §s F) 9105197397
MAC62-100 upapaaiiug Iy

Condition: For students who have received a grade (A to F) from
MAC62-100 Basic Calculus

nssumsaeuseiniesnuuuiuiieliindnwmaisinermansiumfnfiugiuniad fd
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This course is designed to provide necessary concepts in statistics to students in
science. Students will be able to apply the knowledge gained in this course to solve related
problems in science and use the knowledge in further study. Students will learn a broad range
of statistical topics, including, the nature of operations research, overview of the operations
research modeling approach, introduction to linear programming, and solving linear

programming problems using simplex method.

MAC62-361 waransvasluaderuiaiasiu 4(3-3-8)
Introduction to Computational Fluid Dynamics

Roulvsiedv: Judnd@nwnlasuinsala 9 (A 9 F) 91051839
MAC62-351 s laudsieinavdmivaunsiiseyiusdesilowu

Condition: For students who have received a grade (A to F) from
MAC62-351 Introduction to Numerical Methods for PDE

maiSeunsaeuneividesnuuuiuiielfindnwaneinermaniiaruarndlafiug
Manamansveslradadiuin wagaunsatanuininanlulssgndldun Uagvnluavindn vse
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This course is designed to provide necessary concepts in computational fluid dynamics
(CFD) to students in science. Students will be able to apply the knowledge gained in this course

to solve related problems in science and technology and use the knowledge in further study.
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Students will learn topics in mathematics, including, fundamental concept and overview of
computational fluid dynamics (CFD), mathematical and physical aspects of the governing
equations as well as numerical techniques and related algorithms commonly used in CFD
codes, interpretation of numerical results, open-source CFD tools and various pre-processing

and post-processing software.

MAC62-362 naf1ansvaslnadenainAanstUoiu 4(4-0-8)
Introduction to Mathematical Fluid Mechanics

Roulvseda: Wudndnudlasuinsala o (A §s F) 905197397
MAC62-350 aunssgaeuiusdasiiamu

Condition: For students who have received a grade (A to F) from
MAC62-350 Introduction to Partial Differential Equations

maSeunsaeuneividesnuuuiuiielfindnwaeineimaniiaruarndlafiug
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This course is designed to provide necessary concepts in mathematical concept of fluid
mechanic to students in science. Students will be able to apply the knowledge gained in this
course to solve related problems in science and technology and use the knowledge in further
study. Students will learn topics in mathematics, including, mathematical concept of fluid
mechanic, derivations of equation of motions, vorticity and vortex dynamics, potential and

viscous flows, dynamic similarity and the boundary layer.

MAC62-363 naufnsmANINzaufigaLazn1sUssand 4(4-0-8)
Optimization Theory and its Applications
Feulasedn: dutindnudildsuinsala 9 (A 8¢ F) 21057839
MAC62-201 upandadugs uay
MAC62-330 MTIATILMTIRT 1
Condition: For students who have received a grade (A to F) from
MAC62-201 Advanced Calculus and
MAC62-330 Real Analysis |
madsunsaeuneinioonuuuiudisliindnuagingmaniinnuiemnudiladonis
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seiuiigeduld dnAnwaglddnuseandesluiidonsademansdsusenaude msmoywus
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This course is designed to provide necessary concepts in mathematical concept of
optimization theory to students in science. Students will be able to apply the knowledge
gained in this course to solve related problems in science and technology and use the
knowledge in further study. Students will learn topics in mathematics, including, differentiation,
composite function theorem, implicit function theorem, inverse function theorem, Hessian
matrices, concave, convex and quasi-concave functions, concept of nonlinear programming,
characterization of optimum by first-order condition, saddle-point characterization of optimum,

classical optimization, and nonlinear programming.

MAC62-364 ASLLULBIAAAENS 2(1-2-3)
Mathematical Writing

Roulvseia: Wudnfnwdlasuinsala 9 (A Gs F) 905197397
MAC62-210 WanAgineaes

Condition: For students who have received a grade (A to F) from
MAC62-210 Principles of Mathematics

nsSeunmsaeuseinieenuuuiuiieliindnwmeasinermansivinvemaideuunaiig
yandamanidelusunsumndviommng suvisanansaierudnanluvssgndldufdymily
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This course is designed to provide necessary skills in writing a mathematics article using
TeX or LaTeX software for computational science students. Students will be able to apply the
knowledge gained in this course to solve related problems in their field and use the knowledge
in further study. Students will learn a broad range of topics, including, techniques for writing a
Mathematics article, how to write: abstracts, theorems, lemmas, corollaries, proofs, and

conclusions using TeX or LaTeX as a tool for writing the article.

MAC62-365 FulUIMIIANNAENT 2(1-3-4)
Mathematics Seminar

Roulysiedv: Judn@nwnlasuinsala 9 (A 9 F) 31051839
MAC62-210 Ranama@ans

Condition: For students who have received a grade (A to F) from
MAC62-210 Principles of Mathematics
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This course aims at encouraging skill in presenting and in-depth discussion on research
articles in various fields of mathematics. The articles must be approved by the instructors. The
presentation is about 30-45 minutes for each one's. Students will be expected to answer some

questions from the participants. They must engage in discussion or questioning for the others.

MAC62-420 naufifsnguidosdu 4(4-0-8)
Introduction to Semigroup Theory

Roulvseia: WudnAnwalasuinsala 9 (A fs F) 905197397
MAC62-220 HivAdaifiad 1 iaz
MAC62-320 NUAUALINETTY 1

Condition: For students who have received a grade (A to F) from
MAC62-220 Linear Algebra | and
MAC62-320 Abstract Algebra |
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This course is designed to provide necessary concepts in abstract algebra to students
in Mathematics. Students will be able to apply the knowledge gained in this course to solve
related problems in science and technology and use the knowledge in further study. Students
will learn topics in calculus, including, elementary concepts, Green’s relations, inverse

semigroups, transformation semigroups, linear transformation semigroups and matrix

semigroups.

MAC62-421 ngufsurudeiivadadody 4(4-0-8)
Introduction to Algebraic Number Theory

Feulasedn: \duindnudildsuinsela 9 (A 8¢ P 21057839
MAC62-323 NUAUAUINTTTU 2 LA
MAC62-324 ngu)inuiuuazn1sussend

Condition: For students who have received a grade (A to F) from

MAC62-323 Abstract Algebra Il and
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MAC62-324 Number Theory and its Applications

maiFeunsaouneiniaiiuliindnwlddnlaunfnuasnisiguineadamansiiad
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This course is intended to provide the student essential mathematical concepts and
proofs needed to analyze, and solve mathematical problems subjected to science and and
technology and be well equipped for advanced courses. Topics include rings of polynomials
and their properties, algebraic numbers and their properties, quadratic fields, unique

factorization into ideals, and diophantine equations.

MAC62-422 nquisuudainneiledy 4(4-0-8)
Introduction to Analytic Number Theory
Foulasedn: Hundneiilasuinsela 9 (A 81 F) 9951639
MAC62-324 nu)inuiuuazn1sussend
Condition: For students who have received a grade (A to F) from
MAC62-324 Number Theory and its Applications
maifeunsaouneinilatiuliindnwlddnlauunAnuasnsigaineadnaansiidd
wazganunsaiauifna nlvieneiuasyssendldlunsuidymiluaiunineimansuazinalulag
wazAnwmeindugeduld vadelumeiniusznaude vpufvesiuauaney nsUszanuawuy
Ialownulvl wasvgufdnuuends
This course is intended to provide the student essential mathematical concepts and
proofs needed to analyze, and solve mathematical problems subjected to science and
technology and be well equipped for advanced courses. Topics include prime number theory,

diophantine approximation, and transcendental number theory.

MAC62-423 wUUINARIsAnInAansLazseileuITIBeAavEI U 4(3-3-8)
dayavurnlvg)
Mathematical Models and Numerical Methods for Big
Data

Feulasedn: \dutindnudildsuinsela q (A 8¢ P 21057839

(1) COS62-201 NMSLUSHATH 1 Ay MAC62-220 NYAtSLTEY 1 %150
(2) COS62-201 NMSIUSHASY 1 Way MAT61-203 NYAMIMLTLEULAENNS
Uszans

Condition: For students who have received a grade (A to F) from
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(1) COS62-201 Programming | and MAC62-220 Linear Algebra | or
(2) COS62-201 Programming | and MAT61-203 Linear Algebra and
Applications

madsunsaeuneivdgatiliindnuldidlauundouarsndeuitnandamaniiididy
wazganunsaanuifna nlvieeiazyssendldlunsuidymiluainineimansuazinalulag
warfnunaeindugeduld dndnwagldfnuneandenluideussnaudie arudfiugiumaiiou
adlnmansuaznmsAmnuvesdaneifulunslinsgiteyavunalng msUszgndlinuiduedeu
Fedeya 1y maideudvennes uasindnwagldiFouimsussandlisaneifumaniifioutdaymid
Antuatarueiesiionsinsgideyavunalg

This course is designed to provide necessary mathematical concepts for students in
science and technology. Students are expected to be able to apply the knowledge gained in
this course to solve related problems in science and technology and is well equipped for
advanced courses. Students will learn the mathematical and computational foundations of
numerical algorithms that arise in big data analytics, data-driven applications e.g. machine
learning. By using modern tools for big data analytics, and the students will be guided through

the implementation of the methods on real-life problems arising in field.

MAC62-424 nenaladifefivadnlosdu 4(4-0-8)
Introduction to Algebraic Topology
Feulasedn: Hundneiilasuinsela 9 (A 81 F) 995163
MAC62-320 NYALAUINSITN 1 kA
MAC62-430 nowalat
Condition: For students who have received a grade (A to F) from
MAC62-320 Abstract Algebra | and
MAC62-430 Topology
madsunsaeulumeiuisjuiuliindnulfiheuimefivadaussssuasauinime
neladvilunAnyiewsladuesiuin tndnwasldidouiautilivunvdsunsivndadsaansn
wdaueniiufinld Tnefivdausznaudae nsuitugiu Yseneudae wisuaslelulnd nsuiiugiuves
FNAY MU UNVBIILALLUY wazU3niiunaqy
This course is designed to let students apply their knowledge in abstract algebra and
topology to study topology of surfaces. Students will learn algebraic invariants that classify
surfaces up to homeomorphisms. The topics include fundamental groups: path and homotopy,

the fundamental group of the circle, Van Kampen’s theorem, and covering spaces.

MAC62-430 Nawalag 4(4-0-8)
Topology
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Roulvsiedv: Jutdnd@nwnlasuinsala 9 (A 9 F) 31051839
MAC62-330 N15ILATIZMLTIR39 1

Condition: For students who have received a grade (A to F) from
MAC62-330 Real Analysis |

msiseunsaeuluseivdazuunihlidndnwidnduneneladdaluarvifiddguinanan
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&

nilameadiaaans dnAnwazlalseuiuuiAniiugiulsenoume Usgivenelad Usgiun3nuiysal
U39iinanas Usginams danaunisiula danaunistuld danaunisuen anuweules anunsedu
nsviinsedu nsgidnvestieddu wasUsgfiflandu dnfnwiiivsvavanudnsalunsiseus

ansnsnthausildluvssandldfustgmmandamansnguiuazadnemansdszgnd

This is an introductory course to topology which is one of the most important divisions
in mathematics. Students will learn its basic concepts including topological spaces, complete
metric spaces, product spaces, quotient spaces, countability axioms, separable axioms,
connectedness, compactness, compactifications, net convergence, and function spaces. A
successful student will be able to apply the knowledge gained in this course to solve both

theoretical and applied mathematical problem:s.

MAC62-431 NsAATITANSATUT AT LdULUBIAY 4(4-0-8)
Introduction to Linear Functional Analysis

Feulasedn: \duindnudildsuinsela 9 (A 8¢ P 21057839
MAC62-220 NUALISLTIEY 1 has
MAC62-330 N15ILATIZATIATY 1

Condition: For students who have received a grade (A to F) from
MAC62-220 Linear Algebra | and
MAC62-330 Real Analysis |

maSeunsaeuneividesnuuuiuiielfindnwaeinermaniiaruarndlafiug
Fosmsliaseiilsituiadadu wasannsmhnnuidnanliussgndlduidyluaiisdn
yiefnyisolusginifigaiuld dndnwagldfnuseandenluidonandnmanidsusznaudae
U39iiBasreens USiiusiasiun Usilununa U3gildaidsn uagsaniunisiady

This course is designed to provide necessary concepts in mathematical concept of
linear functional analysis to students in science. Students will be able to apply the knowledge
gained in this course to solve related problems in science and technology and use the
knowledge in further study. Students will learn topics in mathematics, including, metric spaces,

Lebesgue integrals, Banach spaces, Hilbert spaces and linear operators.

MAC62-440 AuNIgeayNuSalaLAaRnUD Y 4(4-0-8)

Introduction to Stochastic Differential Equations
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Feulasedn: Hundneiilasuinsela q (A 81 F) 9951639
MAC62-240 nquiiensinazfiudesiu uay
MAC62-251 @unssdaeyius
Condition: For students who have received a grade (A to F) from
MAC62-240 Introduction to Probability Theory and
MAC62-251 Differential Equations
nsi3eunsaeuTineonwuiudieliindnuwaedneansitilanufniuguves
aunsdeyiiusalauaain wararunsainunenanluussgndldundaymiluainnindn vie
Anwrelumeivifigaduld dnfnwagldinunaeandesluifofesenoudae nislduivasaunis
WeayiusalawAasin nzUIUNTALN N159188NT8UIUNNTBLN anTveedle uazn1sussendldauns
WeeynusalawaafnlunsauuuaeslymmanemansuasATygaans
This course is designed to provide necessary concepts in stochastic differential
equations to students in science. Students will be able to apply the knowledge gained in this
course to solve related problems in science and technology and use the knowledge in further
study. Students will learn topics in mathematics, including, derivation of stochastic differential
equations (SDE), Ité processes, simulations of [td processes, Itd formula, and applications of

SDE for modeling problems in science and economics.

MAC62-441 N1399NKUULAZAITIATIZRNITNARDY 2 4(3-3-8)
Design and Analysis of Experiment I
Feulasedn: Hundneiilasuinsela 9 (A 81 F) 995163
MAC62-342 A1390NLUULAZNITIATIZANITNAGDY 1
Condition: For students who have received a grade (A to F) from
MAC62-342 Design and Analysis of Experiment |
nsSeunsaeuseinioenuuuiudieliinAnumaneineeansiiuufafiugumaaifua
finvgnsldlusunsudniaguneadd sauisaunsatharusdandnluvssgndldudtdamluans
JnFnvdefnueeluseiniigeluld dndnwazld@nuneandoaludeonsadftsUsznaude
LLWLLUUUﬁaﬂMaMU‘jaﬂ wrnuUUeuly wHuLUUL-dn MTRen uasdSituRaneuaves
This course is designed to provide necessary concepts in statistics and skills in statistical
software for science and technology students. Students will be able to apply the knowledge
gained in this course to solve related problems in their field and use the knowledge in further
study. Students will learn a broad range of statistical topics, including, Incomplete block design,

nested design, row-column design, repeated measures, and response surface methodology.

MAC62-442 Ingnstayaiiaeny 2(1-2-3)

Introduction to Data Science
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Roulvsiedv: Jutdnd@nwnlasuinsala 9 (A 9 F) 31051839
MAC62-242 N53tAs18doya

Condition: For students who have received a grade (A to F) from
MAC62-242 Data Analysis

edndyadulidnfnuilaidrlawuifnafiddyniada wavaiuisauiaugaenaly

Tasiziuazyszendldlunisuddyminieada venanuuinAnwdiauisaldiduanusiugiulu
nsAneInnguls idelumednidusznaume anusidewuieriuineinisteaya n1s
Jansteya Mmneideyalagldmalianisadifislensiseuivesaisinouiunes n1sadiauly

A LaUeTRYA UAENTOUWIAANITIANIITaYavUInlYe

This course is intended to provide the students essential statistical concepts needed
to analyze, and solve statistical problems. They will be able to apply the concepts to upper
level courses. Topics include introduction to data science, data wrangling, data analysis with

machine learning, data visualization, and working with big data.

MAC62-450 seidauiSuaunmslaiUasdiu 2(1-2-3)
Introduction to Monte Carlo Methods

Foulasedn: Hundneiilasuinsela 9 (A 81 F) 9951639
MAC62-240 nufanuinaziluiowu way
C0OS62-201 Mslusunsy 1

Condition: For students who have received a grade (A to F) from
MAC62-240 Introduction to Probability Theory and
C0OS62-201 Programming |

maiFeunsaeuneivdesnuuuiuiielfindnwanegineimansianuiarudlafiug
lundnnisvesszideuiBueuiniila uazaunsaiiauinenanluvssendldundymiluaivindn
vioAnwideluneinfigatuld dnfnwagldfnumeandoaluidensadinmansdsusznaudie
ndnnsvesseifouiBuoufiandla dunonitlumsadesdnuduiidnisuanuasiidndy n1sUssunmen
AAnIsvesilanduvesiiulsdy wagiiagnan1susegnaldssileuisusuiaislalunisuitymninig
ANAFARS LAY INeIMIERS

This course is designed to provide necessary concepts in mathematical concept of
principles of Monte Carlo methods to students in science. Students will be able to apply the
knowledge gained in this course to solve related problems in science and technology and use
the knowledge in further study. Students will learn topics in mathematics, including, principles
of Monte Carlo methods, algorithms for generating random numbers of some important
distributions, approximation of expected value of a function of random variable, and examples

of applications of Monte Carlo methods for solving problems in mathematics and sciences.
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MAC62-451 szilgudsilueduuiiiosiu 2(1-2-3)
Introduction to Finite Element Methods

Roulvseia: WudnAnwdlasuinsala o (A fs F) 9105197397
MAC62-351 s laudBieinavdmivaunsiseyiusdesilowu

Condition: For students who have received a grade (A to F) from
MAC62-351 Introduction to Numerical Methods for PDE

maiSeunsaeuneividesnuuuiuiielfindnwaeineimaniiaruarndlafiug
Foesuidouisinluedind warannsnthanuifananludsegndldudtgmiluavindn vie
Anwidelusedniigeiuld dnAnwagldfnuseasdoaluiidenndamansdsusznaudie
sufouisliluedunddmiumsuiaunaiaeyiusdesild@nuiluseis MAC62-350 aunsids
outuston o

This course is designed to provide necessary concepts in mathematical concept of finite
element methods to students in science. Students will be able to apply the knowledge gained
in this course to solve related problems in science and technology and use the knowledge in
further study. Students will learn topics in mathematics, including, study finite element
methods for solving the partial differential equations introduced within the course MAC62-350

Introduction to Partial Differential Equations.

MAC62-452 szleuisinluleguiiUasiu 2(1-2-3)
Introduction to Finite Volume Methods

Roulvsiedv: Jutdndnwnlasuinsala 9 (A 9 F) 910518391
MAC62-351 s laudsileinavdmivaunsiseyiusdesilowu

Condition: For students who have received a grade (A to F) from
MAC62-351 Introduction to Numerical Methods for PDE

msSeunsaeuneividesnuuuiuiielfindnwanesinermaniiaruarndlafiug
Gessuloulilurogu wazanmnsaheuiinanluussgndldudtaymiluanvisdn viefnu
solusginfigaiuld dndnvaglddnuneandealuidensademansiesznaude sedeuls
Iwlwnequidmiunsuiaumadeeuiusdesild@nuluseinn MAC62-350 aunsiBseyiusdes
ey

This course is designed to provide necessary concepts in mathematical concept of finite
volume methods to students in science. Students will be able to apply the knowledge gained
in this course to solve related problems in science and technology and use the knowledge in
further study. Students will learn topics in mathematics, including, study finite volume methods
for solving the partial differential equations introduced within the course MAC62-350
Introduction to Partial Differential Equations.
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MAC62-453 szUgulTUIINNSALIUALUDIAY 2(1-2-3)
Introduction to Boundary Element Methods

Roulvseia: WudnAnwdlasuinsala o (A fs F) 9105197397
MAC62-351 s laudBieinavdmivaunsiseyiusdesilowu

Condition: For students who have received a grade (A to F) from
MAC62-351 Introduction to Numerical Methods for PDE

maiSeunsaeuneividesnuuuiuiielfindnwaeineimaniiaruarndlafiug
Feaszideuitunafiedumd uazannsmhasddananludsegndlduitamiluavinin vie
Anwidelusedniigetuld dnAnwaglddnuneasdoaluiteniadamanidssznoudie
sufouiBunaiedumddniunsuiaumadeeyiusdesiladnuluseinn MAC62-350 aunns
Feeyiusenidosi

This course is designed to provide necessary concepts in mathematical concept of
boundary element methods to students in science. Students will be able to apply the
knowledge gained in this course to solve related problems in science and technology and use
the knowledge in further study. Students will learn topics in mathematics, including, study
boundary element methods for solving the partial differential equations introduced within the
course MAC62-350 Introduction to Partial Differential Equations.

MAC62-454 nsdeszingUilosdudmiusunisiBeoyius 4(4-0-8)
Introduction to Group Analysis for Differential
Equations

Feulasedn: \duindnudildsuinsela q (A 8¢ P 21057839

MAC62-220 Ayafiniadu 1 uay
MAC62-350 aumﬁ%qayﬁuéﬂaaﬁaﬁu
Condition: For students who have received a grade (A to F) from
MAC62-220 Linear algebra | and
MAC62-350 Introduction to Partial Differential Equations
N33 Bunsaeuseivtoenuuul wdl eliindnwianeineeansiuuiAni ugiunis
adamans saussansathanuifananluussondlduitynluanisndwiefnuseluseiund
astuld dnAnwagld@nunneasBenluided sussnoudiednguresnmsutas, nguiiseusulag
AN IS, Nadindvasinenide, Msdwunivadingas wagn133wunnIy
This course is designed to provide necessary concepts in mathematics for students in
science. Students will be able to apply the knowledge gained in this course to solve related
problems in their field and use the knowledge in further study. Students will learn a broad
range of topics, including, Lie group of transformations, Lie groups admitted by differential

equation, Lie algebra of generators, Classification of subalgebras, and group classification.
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MAC62-460 RUDANETINISARINAIEASITIAUIN 4(3-3-8)
Selected Topics in Computational Mathematics

mM3sunsaeusgivlesnwuuiuieiinf@nwiaiviadineanslafnwianusianigiui
dnAnwraulanadiamansidemuiuniuads TIuYIENYILUUTIa0UaZNATATNAIUIMA 9

This course is designed to provide students in mathematics to study current interesting

topics in computational mathematics including modeling and mathematical techniques.

MAC62-461 RUDARETINISAINAENS 4(4-0-8)
Selected Topics in Mathematics

mMsisgunsaeusginesnwuuiuieiind@nwiaivadineanslafnwianuiianigiui
dnAnwraulanadamansniuads saudanatdagig o neadneEns

This course is designed to provide students in mathematics to study current interesting

topics in mathematics together with mathematical techniques.

MAC62-462 nsdamsBeuiuaznsaeundinaansluanassuil 21 2(1-2-3)

Learning Management and Mathematics Instruction in
the 21° Century

sedmdyaduliindnwldd lawundaiiddynisnisdanafeounisaou wazanunsau
arudfananluvssandldlumsuitiynmisnisaoundinmans shielusmeiniuszneudae wuida
g wada uazisnsdanaiFeud Waouwvudng 4 JUuvuMsFeus msdansFeuii wugiGou
Juddgy msimwgduuunisiieunsasy uifn waia 35aeu nseenwuukaznsianisiious
dsuinadamad nisysanniaden maysannInsdeuduuuiFousis mdaviilassnisdans
Boud wunsiansBeuidmivinedineans deuazuinnssulumsSeus msfauazuszifiuna
wazn1RNUHURNsIS8uNM A uAdinAnansluan uAny

This course is intended to provide the students essential learning management
concepts needed to analyze, and solve mathematics teaching problems. Topics include
approaches, theories, techniques and learning management, teaching methods, learning styles,
student - centered approaches, instructional model, approaches, techniques, teaching
methods, designs and learning management for Mathematics, integration of contents,
integration of inclusive learning, course syllabus and lesson plan preparation for Mathematics,
learning materials and innovations, measurement and evaluation, and  practicum in

educational institutions.

SCI62-310  @dAswsUIMEIAEnTTaya 2(1-2-3)
Statistics for Data Science
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Bowuieatumuusunu nsonnesuasmslesesianduiug |

This course is designed to introduce the students to the basic principles of
statistical methods and procedures used for data analysis. The student will have practical
knowledge of crucial statistics topics, including data gathering, summarizing data using
descriptive statistics, visualizing data, examining relationships between variables, probability
distributions, expected values, hypothesis testing, and introduction to variance, regression,
and correlation analysis.

SCl62-311 mimﬂ"lmmzamﬁqm?xaﬁmam 2(1-2-3)
Numerical Optimization
nasunsasusindesnuuuiudiislideyatiuguisatuisnmsdumande

wAdgminsiiudsganinmdadunagliidadu dnAnwiazanunsolinguiuagdaneifuile

witgnsiinUseansamdiliidesdn WewdUgmiiedemisinemansuazinaluladuas

T¥anuilunms@nuiiiands
This course is intended to provide a thorough computational methods

background to solve linear and nonlinear optimization problems. Students will be able to

apply theory and algorithms to solve unconstrained optimization to solve related issues in
science and technology and use further study knowledge.

SCI62-312  AnerAansdeyaiialy 4(4-0-8)
General Data Science
seitioenuuuiniiielifidouiinuafnnmmnvedineimanidoya Ssaseunau

ﬁamm‘v’hmEJ‘ﬁIETWﬁ’zgLLaz’i%ﬂwﬂumiﬁwmuﬁ’uﬁazﬁaﬁummimj witefiagasouagu Taun ns
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dndulefiiveya naenauauUasafevesteyauazmmidudrusvestoya

This course is designed to provide students with an overview of Data Science,
covering a broad selection of critical challenges and methodologies for working with big data.
Topics to be covered include data collection, integration, management, modeling, analysis,
visualization, prediction, and informed decision making, as well as data security and data
privacy.

SCI62-313  menaansteyauazlyausshivguaznisuszena 4(4-0-8)
Data Science and Atrtificial Intelligence and their
Applications
swindiududienisesuie wdnnsmsinemansdeya 3ol uas
wadiadosiulunmsdnnisteya n1sedureteya nisadrenmuiusssuvesdoya Moy
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This course begins with the core principles of Data Science and equips
students with the basic tool and techniques of data handling, exploratory data analysis,
data visualization, data-based inference, and data-focused communication. This course
also introduces the fundamentals of Artificial Intelligence — state space representation,
uninformed search, and reinforcement learning. Moreover, this course motivates
students to work closely with data and make data-driven decisions in different fields of
science. This course also touches upon ethical issues in Data Science and Artificial
Intelligence and motivates students to explore the cutting-edge applications related to

Big Data, Artificial Neural Networks, and Deep Learning.

SCI62-314  N138319UUUTIAR9RINYaYALALN1TIANTT 4(3-3-8)

Data Modeling and Management

seimidulifuiemuddylumsaauuiassndeyauasmaluladd
winzaudnsunsianisteyalusUnuuiiiidnuusiameivainuats dndnwiayldwamun
nueludun1siesed nsuszatana n1sadiawuudnees wagn1simunlusunsulunis
onuuugueyafituiamadatasaufesnisvesnagsia

This course emphasizes on emerging data models and technologies
suitable for managing different types and characteristics of data. Student will develop
skills for analyzing, evaluating, modeling and developing database applications with

concerns on both technical and business requirements.

SCI62-315  N153LATItaYALTIgIN0E19YIYRaTn 4(3-3-8)

Business Intelligence and Analytics

sedriidunszuiunsiesgiteyaiifeyluniagshadionlugesdaimg
Tnifannsoiuldlumsdadulauazasidenalumsingshs seinidazldesuiendnnis
YosmiATziteyaidagsiaegamgaan wasliindnwnldnsiiniieseiteyaidegsfaile
nsimuasAnneldnsulstululantagiu

This course emphasizes a process of analyzing business data to obtain
business insights and actionable intelligence and knowledge, in order to support better
business decision making and capture new business opportunities. This course will give
students an understanding of the principles and practices of business intelligence and
data analytics to support organizations in conducting their business in a competitive

environment.
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SCI62-316  M33EuiveAes 4(3-3-8)

Machine Learning
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The course introduces students from a variety of science and engineering
backgrounds to the fundamentals of machine learning and prepares them to perform
R&D involving machine learning techniques and applications. Students learn to design,
implement, and evaluate intelligent systems incorporating models learned from data.
SC162-317  Usyeyrszhng: nsidnlaniw 4(4-0-8)

Artificial Intelligence: Natural Language Understanding

swimiuurihandiunwmaniiurlugnisimudaneifuuasmalulad
fldlunsuszanana venantuarlduusiumnaniid e i anYUENIFugIUINGT diu
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This course introduces students to the linguistic knowledge of natural
languages together with the algorithms and technologies for processing them. Key
linguistic concepts of words, morphology, parts-of-speech, syntax and semantics are
presented together with algorithms and technologies like regular expressions, finite
automata, context-free grammars, unification, first-order logic, lambda-notations, hidden
Markov models as well as other rule-based or statistical algorithms.
SCI62-318  nslusunsuABNNIMa T T UINemansdayauaz 4(3-3-8)

Uy uszhvg

Computer Programming for Data Science and Artificial

Intelligence
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This course focuses on students writing computer programs for solving
problems, finding data science, and applying artificial intelligence tools to solve real
problems using programming skills.

SCI62-330  ININY1TINENYANTUN DI UINBIAENS 2(2-0-3)
Contemporary Psychology for Science Classroom
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This course is designed for students to know an overview of general
principles, theories, issues, and research related educational psychology, developmental
psychology, neuroscience and organizational psychology that can be applied for and
solve problems of teaching and learning in science classroom. It also includes choosing
appropriate tools or technology in order to construct inspiration, cognitive thinking and

understanding for learners in present day to perceive science.

SCI62-331  n1sdanisiiaaiseuIneransenln 2(1-2-3)
Modern Science Classroom Management
eyfadubiindnwidilannuvinguasussianvesguiuunisiseunisasu
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This course is intended to provide students definition and types of

teaching methods and classroom management of Thailand and international. The

students have to learn about science classroom management from case study in
research paper. They can then apply those methods and solve problems in science
classroom. Moreover, the students have to practice managing science classroom both

in scenario and real situation.

SCI62-332 N9 iakazUssliuNaNITADULAZNISREUINIANEANS 4(3-3-8)
Measurement and Evaluation of Teaching and Learning
Science
sedviiesnuuuiiteliindnuduwAniisrfunmsianasUssifiuna wazily
Uszgndduaansnadiunginssy dndnwazdesihuuAnmadluldanadnsildann
nsrvuMsasuLazmsiseuluiesSewinermans luauanus anudila wagvinwe dnfinw
annsaulanauazddunsturadnsanmsiadeuuuneaouiidaouatsluniowuunaaey
WmsgIdmsuNITaeUINeImIans iamﬁqmsﬂszLﬁuswdwmiaammzmsﬂsmﬁwﬁaéﬁqmms
aou tnAnyiasdeslimuditugrumeadn anusndeniateosiofvanzay uarannsafuiunis
TaazUsziliunainnisiieunisaauainnsdifinulaegsliuse@nsam
This course is designed for students to conceptualize measurement and
evaluation as applied to behavioral sciences. The students have to use these concepts to

measure outcomes from teaching and learning process in science classroom, in cognitive,
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affective and psychomotor domains. The students are able to interpret and treat the
outcomes of the measurements from teacher-made and standardized tests for teaching
science, as well as formative and summative evaluation. In addition, the students have to
know basic statistics, be able to choose appropriate tools, and be able to measure and
evaluate learning and teaching outcomes from case study, effectively.
SCI62-333  UINNTTUAIMIUNITADULAZNISISEUINENANENS 2(1-2-3)

Innovation for Teaching and Learning Science

dndnnfiFeuneiniazlfizoudifsaiunsliussmsimuninnssmniaio

mMsaounsdmiuesSuinemant Tudnuwazanag 1wu gunsaitheaeu doadn lUsunsu
sz msdaemsaouiiamed uiy dndnwesteniarudifeatuuinnssumaid gl
nsiumsaeuiiussans ity dhAnwareinnutiasuinnssunsiaeuntsdeusn
uneAerieunaLinns dndnwagdesaunsaldiinausluldlunmsuitamit
guassasomaBeusinemansld TuseiunigFousslémlonafineonuu a51s wasnanodld
uinnssudmiuiesSeuinemaniiiSousenuuutudndae

Students of this course will study about using and developing teaching and
learning innovation for science classroom, in different types for example, teaching aid
equipment, demonstration media, application software, computer simulation, etc. The
students have to bring this knowledge to solve problems which causing obstacle to learning
science. Moreover, in this course, the students will be provided opportunity to design,

create and test their innovation for science classroom.

SCI62-330  nswaTunUfANsuAzIATelannas 2(1-2-3)

Development of Laboratory Lesson and Experimental

Tools

dnfnwiidouneinidagldZeudiAeatunsliuaznisimunuianssumaiou

MsaounedmuTesUfuRnTInermans Taiiu yagunsainaasmiogunsalfilsin §OR
w¥ouunufiinig vielugluuugunsaifidudedldviolusunsuaoufinned dnfnwiasdosi
AR satuuinnssuman dlUldlinseul foRnsinermanslidussansain dndnw
HBIAANNUYNIANTUIANTTUNITTHUNTABUIINUNATIITENTBUNANNIYNING Unfnwagsies
anunsaléhanudilulilunsdidgmiliduguassasomadouufofnisivermans luseduni
Aseuarlaiilonafnidudysaeudjufinig nasnaueenwuu @513 uasnaaedduinnssudmsu
Houssuufoinisiemansiisouoonuuuiudngeg

Students of this course will study about using and developing teaching and
learning innovation for science laboratory, especially experimental set or equipment for

practicing including lab direction, both hand-on experiment and software. The students
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have to bring this knowledge to solve problems which causing obstacle to learning science.
Moreover, in this course, the students will be provided opportunity to practice as lab
teaching assistant, as well as to design, create and test their innovation for science

laboratory.

SCI62-335  N1sHNIUITENIINEAEATANEN 4(3-3-8)
Research Training in Science Education
AT Tngusrasiifielmindnurhaisernadnmaiunsine
Wemans TuieslJUin1sidevewmiinendy 1nge1315ddaeuazyinnIsAuALakakazIiuzY
sz leuive
This course is intended to provide students undertaking a small project in
science education in research laboratory of university under the supervision of a faculty
member.
SCI62-336  N199aNLUULNIIANITHAZAINTIUNIINNAIEAT 2(1-2-3)
Scientific Exhibition and Activity Design
Fiaumdstnnsdenuslunsienenanuimeinemansliiuyanadi
fftuaudias Tofunnenetu denslinssansuazRanssumainemansiiunaula dnfinw
annsadenldzuuuy 1niesile wadla waziBmsfiunzanuagiuasislunisooniuy afs uas
InINIIANITHAEAINTTUNIIN AR ImaﬁmiﬂmmazﬁamimLwdwf‘:mmﬂugﬂl,l,uué’miu
anuivssvdosUuuuiaiiourudunesiie
This course aims at providing students knowledge in transferring science
knowledge to people in different background and ages, by using interesting science
exhibition and activity, can choose appropriate tools to create interesting and up-to-date
scientific exhibition and activity, including efficiently communicate science knowledge to

participants.

2.2.2) Ayanail 31U 22 wuaeia tagldaanainsiglvinssaluil

CHM62-310  LafiBuniddugs 4(4-0-8)
Advanced Organic Chemistry

dsAuneu: CHM62-214 1pdiduvse 2

Prerequisite: CHM62-214 Organic Chemistry |I

nsiFunsaeusedinnd g Ussasdifl el n@nuildid laufaseuaznalnnng
WnUAseInsasaiussasuau-asuau URAsensdasilul URisendauas wasaillninves
a39und Usgneumemsfiansananuauinsvesesdivia ndnms wagfiteniiiedes

This course is intended to provide the student to understand in reaction and

mechanism of carbon-carbon bond formation, molecular rearrangements, photochemistry
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and electrochemistry of organic compounds emphasis on the principle of orbital symmetry

and its reaction.

CHMé62-311 RBUNIITUATITN 4(4-0-8)
Organic Chemistry Synthesis

dsAuneu: CHM62-214 pdiduvse 2

Prerequisite: CHM62-214 Organic Chemistry |I

n33sunsdeus eI Ni i ingUsrasddleliindnuldidrlaniseenuuunisdansiezs
navdaaTeideundy ansiaunazanudng Madsuudasyilsity nquiflédmiuns
Untosmileridu wagmsthnyileddueen

This course is intended to provide the student to understand in design of organic
synthesis, the retro synthesis approach, staring material and specificity, functional group

interconversions, protection and deprotection of functional group.

CHM62-320 ASRgaiandnuaidugesdmiuianad 4(3-3-8)
Advanced Characterization Methods for Materials
Chemistry

WwndeRuUnau: CHM61-102 vadl 2

Prerequisite: CHM61-102 Chemistry I

TusedndinAnwagldieuiivatumeiadugilunisnmaiinssdauifvestan
oflunIduaztanuilu WnweAumeiisafundnamans demadanmaidsuuresisdionduiandn
WAeauazns nsfnwlaseainegania sensussgndlindosganssmididnnseuuvudesniin
NADIYaNIIAUBLANATOULUUADINIY UavndesqanssAlisiaznoy lnaiufinudowrudonayves
wiazmalle uasinveasslfURdinszinageu udoya wasulanaInn1sneaesazenIugiu
nsssuitelidlandnnisinssiinndu

This course is designed to introduce students to some of the more advanced
techniques used to characterize inorganic and nanomaterials. The course begins with a
discussion of single crystal and powder X-ray diffraction. This is followed by a description of
microscopic techniques including SEM, TEM and AFM. In all cases the strengths and
weaknesses of each technique are highlighted. An integrated lab will be used to provide
students with experience in collecting and interpreting data from real samples to better

understand the practical considerations when using these methods.

CHM62-321 wuIARNUgIUNIBATiaasuNlULTIAGN 2(2-0-4)
Basic Concepts of Organometallic Chemistry

uUsPunau: CHM61-102 13l 2
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Prerequisite: CHM61-102 Chemistry I

useinidnAnwagld FoudiRntuasUsznaveeiunluvindnuas msdssy ndldly
wniBunidalielvinagziafignamnssy TngeAumeifeafundnnsvesansusznausesunlumiiadn
ng 18 Bidnaseu sesunluiviadnuasiusy UARTeMug M wagnsuszndliimissufisenees
wnluiadnlunseuiunsdansigriniuaiisunsd

In this course students will learn about organometallic compounds and their utility
in modern organic and industrial chemistry. The principles of organometallics are discussed
first, followed by a rationale of the 18-electron rule. Bonding in organometallic compounds
is then considered and basic reaction types are described. The course concludes with an

exploration of the use of organometallic systems in catalytic and synthetic organic

chemistry.

CHM62-322 wuIARNUgIUIBATgUI lIana 2(2-0-4)
Supramolecular Chemistry

FdsAunau: CHM61-102 a3l 2

Prerequisite: CHM61-102 Chemistry I

lusgdniidnAnwaglaiteusineriunannisveaeiigusluana TngaSulgieanudiiy
wanleoau Misuneulesay waziifuwanlosau-woulesau SIUNINITRONLUULTULRSIULANA
wnadiimsea uwaznisreiadmeiuegialuszsdeuveduanamhetos

In this course students will develop an understanding and appreciation of
supramolecular chemistry. Supramolecular concepts are discussed first. Then cation and
anion receptors are described before moving on to cation-anion receptors. The design of

neutral guest sensors follows before concluding on an exploration of self-assembly.

CHMé62-341 wiAeseinidauandon 4(4-0-8)
Environmental Analytical Chemistry

Tednidyatunisussendanuinisaidiasenunldiudymaniviinden 1wy waiiy
eI 11 Laghu

This course focuses on the applications of knowledge of analytical chemistry to

environmental problems such as air, water and soil pollution.

CHM62-360 IVIANFTITNILARAIUIN 4(4-0-8)
Selected Topics in Computational Chemistry

edniystueiuneiitesesiiiiaulaludagdumaeiisiuin sauvwuudiassias
WAtiARIY 9
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This course is designed to discussion of current interesting topics in computational

chemistry including modeling and techniques.

CHM62-361 indaRnasmunlidunsd 4(4-0-8)
Selected Topics in Organic Chemistry
TeAnidatueiuneitasesiaulalulagiumanidunid

This course is designed to discussion of current interesting topics in organic

chemistry.

CHM62-362 Adefnassmaaliotiunsd 4(4-0-8)
Selected Topics in Inorganic Chemistry

ITIAUNDU: CHM62-221 wantadiadunid 1

Prerequisite: CHM62-221 Principles of Inorganic Chemistry |

Tusnedntdndnwazlaissusineidunisafusiermdasesntiraulanindulutlaadunisg
Y 9

vy
v A v Y

wnflefiunid Tnsnsendiegsinuanuddefimeunslutiagiu velidedesfiunaulagiansan
ufusgrintinfnwiasaou

This course is designed to provide students with an opportunity to learn about
emerging topics in inorganic chemistry and will often include examples drawn from the
recent literature. The course is flexible and exact topics will be decided by consultation

between the students and the lecturer(s).
CHM62-363 NtoAnasIMILANNENE 4(4-0-8)
Selected Topics in Physical Chemistry
seinisatueivneidedositnadlalutiogiumandidaiand
This course is designed to discussion of current interesting topics in physical

chemistry.

CHM62-364 WdaAnassmaualiaasen 4(4-0-8)
Selected Topics in Analytical Chemistry
eAnidatueiuneintasesiaulalulagiumaaiiiasesy

This course is designed to discussion of current interesting topics in analytical

chemistry.

CHM62-365 VIANETININTAL 4(4-0-8)
Selected Topics in Biochemistry

(%

e lfatusiunerdeisesiuiaulaludagiunisduad
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This course is designed to discussion of current interesting topics in biochemistry.

CHM62-370 GIRLNG] 4(4-0-8)
Color Chemistry

lusgdgldnAnwaglasouiingaivuniiluanavesduasinaug usssendnduana

a 13

wazussngluliana audfvesduasiniuud nsdnduunduaziiniuud unduiedtuidule
a A

sssumpnazduloduased unhiiugumaninmuaznsiavesd ddmsuidulelusiu dule
waglaa waziduledunsien

This course is designed to provide students to learn about introduction to dye and
pigment molecules; intramolecular and intermolecular forces, properties of dyes and
pigments, the classification of dyes and pigments, introduction to the physical basis and

measurement of color, dyes for protein fibres, cellulosic fibres and synthetic fibres.

CHM62-371 Adausssuvf 4(4-0-8)
Natural Colorant

TumeinitndnwagldiBsudifntudoussamiluedony fuoon Adousssumilungs
woulsloeniiu Alusen Lunlnaiuses wazleunIIAIUBER danlalAunayiin dualsiiuess am
alueed Adoussaundlumsdouduly mawSeudiaglaaiiduinsredandeuselalagu
nsUsuUgsuRnvenduleTysiy

This course is designed to provide students to learn about natural dyes in Eastern
Asia, natural colorants-anthocyanin, quinoid, naphthoquinoid and anthraquinoid dyes, dye
from lichens and mushrooms, carotenoid dyes; flavonoid dyes, eco-friendly pretreatment

of cellulose fabrics with chitosan, protein fibre surface modification.

COS62-340 wuusaasluanaiugudwiuiniad 3(3-0-6)
Basic Molecular Modeling for Chemists

seinifunsuuzihFosmsassiuuuszdulnana lufdemuddyuonisade
wuuszAulaana 35 nsaisiauvusgavluana dowddfguaznsdunummesd ndsanu
Fnduazgavignile Hulawdanudng 2-3 ffuazmsussand mamlassadeiinfian n1sdumlass
U awuusawaznsaneleuliveinniiwes waawniaveailviaidiernon WHUANoR TR
luanavedluanaegnedie autAinisguunamansveslfiseadl

This course serves as an introduction to molecular modeling. Topics include:
significant of molecular modeling; molecular modeling techniques; key definitions and
theoretical calculations; potential energy and stationary point; potential energy surfaces in

two- and three-dimensions and applications; optimization; conformational exploration;
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force field and transferability of parameters; basis set and atomic orbital; molecular orbital

diagrams of simple molecules; thermodynamics properties of chemical reactions.

COS62-341 UiAn1suuuinaaslaananugiudmsuined 1(0-3-2)
Basic Molecular Modeling for Chemists Laboratory

sedndiduniswuginisldanugenivasiuiniigaruad o udniion1sAiuin
auifnslassadiuazndanuradluanavuwindnlugaiuzuia UURANIsuaiideiwIm
AsouAguinweuguldlunsaiaduuussAuluanaLaziunIRILiNe

This course is an introductory course in the use of available computational chemistry
software for the calculations of the structural and energetic properties of small molecules
in the gas phase; experiments in computational chemistry cover basic techniques used in

molecular modeling; interpretation of results are emphasized.

COS62-342 wugunsInaesluanadmiviniad 3(3-0-6)
Basic Molecular Simulation for Chemists

seiniifunisuusinionsnssasndmenfianes WUIANEIAYUDIITN1T91809LT9
Tuana: Bnsdraeadsluanadanainuaguoud-asla ooweuda Heulvveuiunau auns
mimﬁauﬁﬁua@aﬁuuazé’ama%ﬁuﬁ%{uagiﬁunm

This subject is an introductory course in computer simulation; concepts molecular
simulation: Molecular Dynamics (MD) and Monte Carlo (MC) simulation; ensembles; periodic

boundary condition; Newton’s law of motion and algorithms for time dependence.

COS62-343 UiAn1swugiun1sinaasiuanadiuiuined 1(0-3-2)

Basic Molecular Simulation for Chemists Laboratory

5=t

518390 UN1T LU EINT I NALITA1UNITI1a U TIRDUR LA D S

soguauienis
aesanstilianaluansavaredn UfuRnisnneuiiwmesizaseuaquinveiugunldlunis
NNIIADUTIADUNIADTLALLIUNTIATIEING

This course is an introductory course in the use of available computer simulation
software for the simulations of biomolecules in aqueous solution; computer experiments
covers basic techniques used in computer simulation; interpretation of results are

emphasized.

COS62-344 wilAundmivauninsalnUszauluana 3(3-0-6)
Computational Chemistry for Molecular Spectroscopy
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This subject focuses on the use of theoretical knowledge for prediction and
interpretation at molecular level of spectra derived from theoretical UV-Visible; Infrared;
Raman; and NMR of some interested compounds; effects of conformations; orientation of
functional groups; substituent; intramolecular and intermolecular interactions and solvent

on spectra derived from experiments and computational techniques.

COS62-345 UuansiasiauindusuaUninsalntseaulaana 1(0-3-2)

Computational Chemistry for Molecular Spectroscopy

Laboratory

e dniumsldnurernuisaueilidamuinddegiaiionsiuaaudinisadn
Tnsalndvasdluanavwindnluanuzuia YguRnismneuiinesazaseunguiinueiiuguilyly
msmunnandinaunlnsalnluaziiunsineving

This course focuses on the use of available computational chemistry software for
the calculations of spectroscopic properties of small molecules in the gas phase; computer
experiments cover basic techniques used in calculations of spectroscopic properties;

interpretation of results are emphasized.

COS62-346 n1seNLUUsEAULUaNaL U 3(3-0-6)
Introduction to Molecular Design

luseindindnwazlaiseudiferiunsldisdsiunuasinainnisademinuuseau
luana lunmsfinanuddenaed

This course is designed to provide students to learn about the use of computational

approaches and molecular modeling techniques in the chemical researches.

COS62-347 UfuAnIsn1seanuuuszauluanalUasiu 1(0-3-2)
Introduction to Molecular Design Laboratory

UURnsiliduniunisdnasdauananian1sasiauuudnasmieall femalaaiunis
AwInen1seankuuliang

This course focuses on computer simulation and molecular modeling using
computational techniques for molecular design.
COS62-348 nsaauUUTIasseznauLazluanailan1sAne 1 3(3-0-6)

Atomic and Molecular Modeling for Education |
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This course teaches various atomic and small molecular models for education,
methods and programs employed in modeling such as visualization of electron clouds in
atoms with real-time raytracing technique by Atom in a Box, VRML isosurface models of

molecules and functional groups by VMD, Vizx3D, and paraview.

COS62-349 UftRnsmsasuuuiassesnaunasluanailon1sine 1 1(0-3-2)

Atomic and Molecular Modeling for Education |
Laboratory

e tasuljiinsnisasauudnassesnouwazluanaiion1sfinyilowu

This course teaches fundamental atomic and molecular modeling for education

laboratory.

COS62-440 nsadauuinassezneunazluanatiiensing 2 3(3-0-6)
Atomic and Molecular Modeling for Education I

3'1SﬁﬁﬂﬁaauLLuuﬁwaaaIuLaqamm@imyjuuwm q #ldlunsaeu 33nsuaslusunsuiild
Tunsadawuusiass wunsadaweduduresnssuiunisiieadeaiuiiuenarlusfiulaens
wanaasmensyimes lnglideyamaingimanifigniesainsurmstoyalsiunazansaismis
PLialab

This course teaches various macromolecular models for education, methods and
programs employed in modeling such as animation of DNA and proteins related-processes
by computer rendering (Blender) with accurate scientific data of molecules from the Protein

Data Bank and journals.

COS62-441 UftiRnsnsadanuustaesesneuuasluanaiiensing 2 1(0-3-2)

Atomic and Molecular Modeling for Education I

Laboratory
eI daeuluiansmsainuuuinassesneutarluanaiiien1sAnudugs

This course teaches advance atomic and molecular modeling for education

laboratory.

COS62-350 N15EN9IUIRY 4(0-8-4)

Research Training
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This course is intended to provide the students undertake a small project in research
laboratory or research units of Walailak University under the supervision of a faculty

member.

COS62-351 ARMeAansiUasRu 4(3-3-8)

Introduction to Forensic Science

aaa 3

edvlndnwazlaldndnnismadnemanslunisussendldaunslifingraans
oy laun n1siiuieds mswieudiege 333as1ziiieg s M3iasisialsiugnssy ns
Aasizraneiiuidale waznsinsensUluukasANI9YaIngneIusi 9 wazauiiveiu

YBINVIENEINUTRINEFNENS

This course will introduce students to apply scientific principles for using in forensic
applications as sampling, sample preparation, sample analysis, DNA analysis, fingerprints
analysis and the analysis of patterns and directions of document of physical evidence and

foundation law of forensic science.

COS62-352 Inenaansdnwiarnasseil 21 4(4-0-8)
Science Education for the 21 Century

Anwnangasiviinemansvesseinalneatnefinaudadagdu Wisuiisundnansiv
Ingimansvedlnglutligiuiulsemadu 9 Anvimadianisaou Bmsiauaznsuszidunade
winadioduadd AnwiiadenisinerdansAnwiiuraulaainunanuise eduseieaiu
MANgNTUATNITUIUNTISoU/N5aeu Nnuizauiulszmalneuazasnsuiuimuinisnia
Wemaniuazimaluladluouian

Study science curricula of Thailand from the pass to the present, compare the recent
curricula of Thailand with other countries, study teaching techniques and assessment using
statistical tools, study interesting topics in science education from research literatures,
discuss about the topics of the science curriculum and learning/teaching process which are

appropriate to Thailand and to the development of science and technologies in the future.

COS62-353 MgrAansAnugreFeu 4.0 4(4-0-8)
Science Education for Classroom 4.0

Anndgmduisuiesivanudnlaivingrmansveiseuluseiulsoufnyinou
Uanenieaindt fimunismsinlasUssdliuna nszulunmsasulagdensaeuivinzauiuuszimna
Ing 4.0 wazaeasuiuimuINIIIngImansiazmalulagludagiuiazeuing as1auinnssy
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Study problems concerning students’ understanding of basics concepts of science
in high school or higher levels, develop assessment tools, teaching processes, teaching
materials which are appropriate to Thailand 4.0 and to the development of science and
technologies in the future, develop an innovation in science education for solving the
problems, test and use the assessment tools or the teaching processes or the teaching
materials, arrange science exhibition or show and translate or write scientific articles related

to physics.

COS62-442 \nilvada3osdnand 4(4-0-8)
Chemistry of Cosmetics

seiniaseunqumsinmiiugiumaaiifeiuinemandiedosdions sudeuitsedy
Tuanafiiieavesiugnsvecini eadiensuaznislding osdresdet1umnzay Hadendn q a
namisienuvennissdieansuidnge o 017 w3esdiensdmsunisuienii indesdienadfionts
thysimssal iasesdionsdmiunisguatdunanazaiuiuuan asiediidussdusznevdidalu
\n3esdesUszLamang 9 leun ansanussisiin ansussduazansiaiidu 9

This course focuses on the basic of chemical principle on cosmetics science. The
molecular approach related to cosmetics product s’ formulation and proper uses of
cosmetics product will be covered. Major topics include definition of cosmetics, make-up
cosmetics, skin-care cosmetics, hair-care cosmetics and sunscreen. The important
ingredients in various types of cosmetics such as surfactants, colorant and other chemicals
will also be emphasized.

COS62-443 GHURNET) 4(4-0-8)
Chemistry of Materials

seAnifnwuiesumsssgndvdnmaeifugutudgmiiAeadestunsdunutag
MsoonLULNarMITUNaaLTRvesian Wdefiaounseunauueaudsetiunis Yansefuunlu
wodwosuazandanm lngaziunmsfnuniedunsienseivesneniimuguaaauiAnisninmn
VBITEN

This course involves the application of basic chemical principles to problems in
materials discovery, design, and characterization. Topics covered will include inorganic
solids, nanoscale materials, polymers, and biological materials, with specific focus on the

ways in which atomic-level interactions govern the bulk properties of materials.
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COS62-444 walulaguwaanagoa 4(3-3-8)
Alcohol Technology

seinidndnwagldlindnnmdineimanslunisszgndldlunisudaneanesed n1s
i MsNdU NMFIATIEesdUsENaUYedLeaNesed Lagn1syiTlvikeanaseduians saudenis
Uszynalganu

This course will introduce students to apply scientific principles for alcohol
production, fermentation, distillation, the component analysis of alcohol and purification

as well as the applications of alcohol.

COS62-472 duyun 2 2(2-0-4)
Seminar |l

el wdulidnwinagAuainl e ¥1aulaaininsansniadingrans nie
AtnFans wazliiauandaunaudatnaiy Inglanidasligriusiedsn COS62-471 duuu 1

This course aims to studying and researching particularly interesting topics selected
from scientific or mathematical journals. The students are obliged to give a presentation
and answer the questions. The content must not be the same as that of COS62-471 Seminar
l.

SCI62-310  @fRdmIuINgrAanstoya 2(1-2-3)
Statistics for Data Science
nasunmsasusindesnuuuludioliindnulis Tandnnsfiugiuves
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This course is designed to introduce the students to the basic principles of

statistical methods and procedures used for data analysis. The student will have practical
knowledge of crucial statistics topics, including data gathering, summarizing data using
descriptive statistics, visualizing data, examining relationships between variables,
probability distributions, expected values, hypothesis testing, and introduction to

variance, regression, and correlation analysis.

SCI62-311  AswANmNzaNTigaLTsRaY 2(1-2-3)

Numerical Optimization

nsisguMsARUTIEIvoankuuTWe lidayaug e dIUITNTAWIMLINE
widgymnisiindseansamdadunaslidadu dndnwiazaunsalinguiuasdanaifiuiie
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uAdgrnisiiuyszansnndliddednin euddgymiinerdewmnaineimansuazwnalulad
wagldnuslunisanyiiudia

This course is intended to provide a thorough computational methods
background to solve linear and nonlinear optimization problems. Students will be able
to apply theory and algorithms to solve unconstrained optimization to solve related

issues in science and technology and use further study knowledge.

SCI62-312  Anenaanidayanaly 4(4-0-8)
General Data Science
seivrieonuuuandl el iFouiuuiAnnwsuvesinemanidoya G

AsoUAquTIANTIIMERdduagiEnnslumsihanudiudeyauuielvg idetiazaseungu

leun 1399007 eYAN135I1UN15IANIINNTATIUUUTIA0INITILATIEY NITUAAIAINAIT

mansaiuaznsfindulaiiideya naenaunuUasafuvesdeyauazmimidudiusvestoya

This course is designed to provide students with an overview of Data
Science, covering a broad selection of critical challenges and methodologies for working
with big data. Topics to be covered include data collection, integration, management,
modeling, analysis, visualization, prediction, and informed decision making, as well as data

security and data privacy.

SCI62-313  Fnenenanidoyauazlyyuszhvguaznisuszand 4(4-0-8)
Data Science and Artificial Intelligence and their
Applications

seiniiEududsnsesung udnnismeinenmanitoya iniedlo wainede
Jestulunsdansteya msesunedeya msadsnmumsssuestoya niseyunuaindeya
mﬂ%’ﬁ’f@yjaiumi?{ami fafemsuuziLAeiu wnAsmeadygsedug nsiiaueds
anuz NM3duAu wagnadsuduuuiaiuids elnddliindnwuiuienuddyesmans
fuAnemanitoyauaz g usiviiannsausegndlunisuidamimsinermans nng
Jansteyarunalvg way nusulasgyszamiiey

This course begins with the core principles of Data Science and equips
students with the basic tool and techniques of data handling, exploratory data analysis,
data visualization, data-based inference, and data-focused communication. This course
also introduces the fundamentals of Artificial Intelligence — state space representation,
uninformed search, and reinforcement learning. Moreover, this course motivates students
to work closely with data and make data-driven decisions in different fields of science.
This course also touches upon ethical issues in Data Science and Artificial Intelligence
and motivates students to explore the cutting-edge applications related to Big Data,

Artificial Neural Networks, and Deep Learning.
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SCI62-314  AMATINLUUINIRRINTIYALAZNITIANT 4(3-3-8)

Data Modeling and Management

oAl nuddglumsaauuuiiaonindoyauazinaluladd
manzaudmiumsinmsteyalusuuuuiidnuasiamsiivarnats dndnwazldiamniine
luAunN15eIER NsUsEanana NMsafisuudiass waznswawilusunsulunisesnuuy
udoyafiiuiunafauazarudosnisvesniagsia

This course emphasizes on emerging data models and technologies
suitable for managing different types and characteristics of data. Student will develop
skills for analyzing, evaluating, modeling and developing database applications with

concerns on both technical and business requirements.

SCI62-315  M5AATITRdaYALTIgINARE19YIYRAIN 4(3-3-8)
Business Intelligence and Analytics
seimitunssuumsieneiteyeifedluniagsiafievlugesdannuslin

fansnlUlilunsdadulauazadlonialumsvhgsie sedndazldesuiendnnisvesnis

Iinszideyadgsfaegsugaain wazliin@nulinsiniinszideyadagsfaiionns

Wawesansnelanmsuwdstululantaqdu
This course emphasizes a process of analyzing business data to obtain

business insights and actionable intelligence and knowledge, in order to support better

business decision making and capture new business opportunities. This course will give
students an understanding of the principles and practices of business intelligence and
data analytics to support organizations in conducting their business in a competitive

environment.

SCl62-316 mn‘%’auﬁ'%mm‘%m 4(3-3-8)
Machine Learning

[

meAnidaiuanuiiugiuduinermansuagimnssumanslisidudimi
smATeuaziaL walawazmsUsegndldmandiunisfoudveanios dnAnwazldisous
mseenuuy M3luTHa3e sruunsUsEanaet 19 gaa AR LLUUS IaD9Ea 9 Tifmuu
SEONRHG

The course introduces students from a variety of science and engineering
backgrounds to the fundamentals of machine learning and prepares them to perform
R&D involving machine learning techniques and applications. Students learn to design,

implement, and evaluate intelligent systems incorporating models learned from data.
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SCI62-317  UgyyrszAvg: n1sidnlaniw 4(4-0-8)
Artificial Intelligence: Natural Language Understanding

eAnduugiheuiiunvmansiiilugnsiaundaneiiunasmelulad
lunsuszanana venanfuazliuuzihumAniiddyues i Snuvaemmadugiuine di
vaernn lassasehiensaluazessamansiudanasinuuazinalulad 1y nsuiaue
anuAnlasdme selmndndiin laensaifiliduiun mssufunssnzdiuusn dydnval
waNan wuudnaesdanuinaen uway danesviuvnsata Wudu

This course introduces students to the linguistic knowledge of natural
languages together with the algorithms and technologies for processing them. Key
linguistic concepts of words, morphology, parts-of-speech, syntax and semantics are
presented together with algorithms and technologies like regular expressions, finite
automata, context-free grammars, unification, first-order logic, lambda-notations, hidden

Markov models as well as other rule-based or statistical algorithms.

SCI62-318  MslUsunsuARNWAARSHMTUINEAansTayauas 4(3-3-8)
Uy ruUszhvg
Computer Programming for Data Science and Artificial

Intelligence

s iliuliinAnvidsulusunsuasuimesdnsunadyminimnig
Weemanideyauazinesoedygruseivgunldlunsun Tagmnasdegldvinuveiiunis
TUsunsu

This course focuses on students writing computer programs for solving
problems, finding data science, and applying artificial intelligence tools to solve real

problems using programming skills.

SCl62-321  Unall 4(3-3-8)
Forensic Chemistry
medndgaiuiiniensimaeiiievszgndllunsiesgitaquazansii

Fosmuay WU asiadeuin Au dulowazui wwingsadn wihAudu wsaniindl suas

woaNeses AnwinAlan1sdudiegns Mylesimaail wu awnlnsaled lasunlnnsiluas

NA9IanNIIABaAnTaU Wasiinsussgnanliingmans

This course focuses on methods in chemical analysis for analyzing
materials and controlled substances such as coating materials, soil, fibers and glass,
explosive residues, gun-shot residues, fire residues, drugs and alcohol. Sampling
techniques and techniques for chemical analysis such as spectroscopy, chromatography
and electron microscopy will be studied. Applications in forensic science are also
included.
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SCl62-322  AWaAnd 4(3-3-8)

Forensic Physics

sredwdyadunisiad euiiluvi waraesdd Tuwududaduuagnissy
namansveslva nsedeuiuuundu rdudes aduuimdnliin aufounazgunnd
29931l Wandeznou waziinisussandvnsdfiinemans

This course focuses on motion in one and two dimensions, linear
momentum and collisions, fluid mechanics, waves motion, sound wave, electromagnetic
waves, heat and temperature, electric circuits, atomic physics. Applications in forensic
science are also included.

SCI62-323  {A%ANeN 4(3-3-8)
Forensic Biology
seAniyatiuaunifivesansiugnssuaznisdenendnumumatugnsy i

vatlunsfiguiiiugnssy mafukaswioudiewiiduie walauagisnisitadofidue

anNFIATIzRBweIRNIzYARa waziinsUssandvnelfiinenmans

This course focuses on properties of genetic material and heredity, markers
for genetic identification, collection and preparation of DNA samples, techniques and
diagnostic methods for DNA, principles of individual DNA analysis. Applications in forensic

science are also included.

SCl62-324  URsnn 4(4-0-8)
Forensic Statistics
seiviyatuadilumsfinymalifinermans mslieszidoyauaznis
auudEan Msldlusunsudiiogunsatfuasnisulana
This course focuses on statistical techniques in forensic science studies,
data analysis and statistical inference, the use of statistical packages and the
interpretation.
SCI62-421  WdoAnasINNUAINEIAIENS 4(4-0-8)
Selected topics in Forensic Science
edndyatiunmsfnuwingnisaiads SiesedasBeadoudiuuay den
shdarAsumudsiiaulavesiuiou uasenaduuumdlglgmiiawidolassnuife
This course focuses on case study, thorough analysis from origin to the
end. Cases are selected according to class interest. They may lead students to further

study in special problem or research project.
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SCI62-330  ANINYIIINANYANIUNDUSHUINGANENT 2(2-0-3)

Contemporary Psychology for Science Classroom

seAntoonuuuiieliinAnuiienuivdnnaiall gwed Ussiu uaramide 1
Aerdastuinineinsiinw Sninewauins Ussamineuazdainenesdnsilaansadily
Uszyndlduazuitem dunsasuiaznisseuluisasewineimansnaoniuaiunsaion 19
im3nadonsamaluladfumunran Tunistisadrausaduniala adeaufauazaiudila
dmsugiseulugadagduliiinlainemans

This course is designed for students to know an overview of general
principles, theories, issues, and research related educational psychology, developmental
psychology, neuroscience and organizational psychology that can be applied for and
solve problems of teaching and leaming in science classroom. It also includes choosing
appropriate tools or technology in order to construct inspiration, cognitive thinking and

understanding for learners in present day to perceive science.

SCI62-331  n1sdansvidsauInerAansan i 2(1-2-3)
Modern Science Classroom Management
edvadubiindnwidilannuminguasyssianesguiuunisiseunisasy

wazmsdamsiSeuntsaen vevesinewaranna Thanwasdesinmnsdansiseuntsden

WemansannIdiAnuluunauide dnfAnwaunsaussendlduasunlaymluioaseu

Iegenans uennitndnwazdedtinufiRvdluanumsniausfuaraniunisaiaie
This course is intended to provide students definition and types of

teaching methods and classroom management of Thailand and international. The

students have to learn about science classroom management from case study in
research paper. They can then apply those methods and solve problems in science
classroom. Moreover, the students have to practice managing science classroom both

in scenario and real situation.

SCI62-332  NN3IALATUTHEIUNANITHRULASNSISEUINGIANENS 4(3-3-8)

Measurement and Evaluation of Teaching and Learning

Science

seinioonuuudieliindnwiuudnisatunsiauasUssidiung wazahly

Jszgndfuenandnedunginssy dnAnwazdesiuunfamand i anadwsfilaain
nsrvIUNsERULarNsseulueuswIne mans Tusiuaug anudila waevinwe WnfAnw
annsauUanauazsiiun1stunadnsannsiameuuunaaeuiidaeuasnsd uni ouuunnaoy
smsgudmsumsaewinenmans yufnsussdiuserinmsaeunagnmsdsuiudeduannis
aou tnAnwagdesdarudiugiumeada aunsadeniniosdiofianyan wazanunsaduiunis
Tauazdsziunaanmsseunisasuannsalfnwilaeegaiiusednsam
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This course is designed for students to conceptualize measurement and
evaluation as applied to behavioral sciences. The students have to use these concepts to
measure outcomes from teaching and learning process in science classroom, in cognitive,
affective and psychomotor domains. The students are able to interpret and treat the
outcomes of the measurements from teacher-made and standardized tests for teaching
science, as well as formative and summative evaluation. In addition, the students have to
know basic statistics, be able to choose appropriate tools, and be able to measure and

evaluate learning and teaching outcomes from case study, effectively.

SCI62-333  UINNTIUAIMIUNITADURAZNTISEUINGIANENS 2(1-2-3)

Innovation for Teaching and Learning Science

dndnwiiGeureiniaglfiFoudifeatumsliuasmeiaunuianssumado

nMsapunsdmiuieSeuinemant ludnuazsnag 1wy gunsaitheaeu doa1de lusunsu
sz Msdaowseouiiamed Husy dndnwasteniarudifeatuuinnssmaidl g
nsisumsaeuiiuszsans Bty dnAnwaesinnutiasuinnssunsiseun1sdeuan
uneAerieunaIinng dndnwazdesannsaldinauialuldlunsudtam it
gUassatensFeudinermansld Tusednilfizouasldfonaflnesnuuy a¥a uaznaaodld
uinnssudmiuesSeuinemaniiiSousanuuutudngae

Students of this course will study about using and developing teaching and
learning innovation for science classroom, in different types for example, teaching aid
equipment, demonstration media, application software, computer simulation, etc. The
students have to bring this knowledge to solve problems which causing obstacle to learning
science. Moreover, in this course, the students will be provided opportunity to design,

create and test their innovation for science classroom.

SCI62-330  nswaTunUfuANsuAzIATelannas 2(1-2-3)

Development of Laboratory Lesson and Experimental

Tools

dnfnwiiFouneginiaglfiFoudifsrtumsliussmatauiuinnssunsdou

MsaeunsdniuiosUfuAansineimans lneiiu yagunsninaaswiogunsaifildlnUjua
wfonunUfuAng Helugluuugunsaifisudesldvielusunsuneniamesd dnAnyiazdoani
arudiisrfuuinnssumandlldlinnaSenufiinsinemandliduszansam dndnw
ABIAANILYIATWIANTTUMILTIUNTABUIINUNANNITEVTOUNANNININT UnAnwIEADs
annsaldthenudluldlumsuddgmidugassademadouufoRnsinenmans Tusein
df\Fouaeldienaflndudiisaouujiinig saonueenuuy ade wazvaasdduinnssy
dnfuoadsulfiRnmsinemansigEousenuuutudndae

Students of this course will study about using and developing teaching and

learning innovation for science laboratory, especially experimental set or equipment for
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practicing including lab direction, both hand-on experiment and software. The students
have to bring this knowledge to solve problems which causing obstacle to learning science.
Moreover, in this course, the students will be provided opportunity to practice as lab
teaching assistant, as well as to design, create and test their innovation for science

laboratory.

SCI62-335  MSHNIUINNIINEAEATANE 4(3-3-8)
Research Training in Science Education
e inguivasiifielmindnuvhauiderunadnmaiunsing
Wemans TuieslfUansidevewming1dy lage1asdiasuazyinisaivauguaaziuzi
suleuivY
This course is intended to provide students undertaking a small project in
science education in research laboratory of university under the supervision of a faculty
member.
SCI62-336  N199DNKUULNTIANITHLAZAINITANIINYIANANS 2(1-2-3)
Scientific Exhibition and Activity Design
Fiauumdstnnwdanuilumssienonanuinsinemanslituyaaad
fflunuuay Tofuansaiu drensldanssanisuasianssumeinemaniiuiaula dnfnw
ansaidenldsuuuy ededile mada warisnmsiimnzauuaziiuaislunisesnuuy a31e uas
InINIIANITHAEAINTIUNIINGIANENS Imaﬁmsﬂmmazﬁamiumﬁwﬁja'mﬂugmt,w%’miu
anuivisvdogUuuuiaiiourudumesiln
This course aims at providing students knowledge in transferring science
knowledge to people in different backeround and ages, by using interesting science
exhibition and activity, can choose appropriate tools to create interesting and up-to-date
scientific exhibition and activity, including efficiently communicate science knowledge to

participants.

2.2.3) 39 9nT2INe1 U 18 nulena lagliasnainsigIvinesalull

BIO61-201 PNV IMINLA 4(4-0-8)
Marine Biology
veAunou: BIO61-103 ManT¥inen 2 wae BIO61-104 UJURANIMaNTIInen 2

Pre-requisite: BIO61-103 Principles of Biology Il and
BIO61-104 Principles of Biology Il Laboratory
nadsunsasuTeiniiiagUszasdidielidnAnuldidladine mameialunndy
Uszipuazaudunnivesnsdrsianas@nuiininememsia auvainvaen1sdiniwluneia
FAne1 nAnsTuLarnIAseTinvesdddindneg lunsa dneawvemineinslunsia n1sld
Uselomiuagnansenuiliinty
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This course is intended to provide the student to understand in all aspects of marine
biology, history of marine biological studies, marine biodiversity, biology, behavior and
ecological habitats of marine organisms, potential uses of marine biological resources and

their impacts.

BIO61-202 UURANITIINEIMImELa 1(0-3-2)
Marine Biology Laboratory
wndefuney:  BIO61-201 MY MMELA 1138 LTEUAIUATU
BIO61-201 FAINBIMNNNELA
Pre-requisite: BIO61-201 Marine Biology or co-requisite with
BIO61-201 Marine Biology
n3FeuntsaeuseiniitngUizsasdidieliindnuldvinimesaduiesufoRnuey
AAaLlelES LAz UsENEUANSE MU T meLa
This course is intended to provide the student to do experiments in laboratory and

field trips to complement the lectures taught in marine biology.

BIO61-251 fvardngmati 4(4-0-8)
Aquatic Ecology
wdedunew: (1) BIO61-103 nanT¥Inen 2 uar BIO61-104 UJURNIUaN¥IINen 2 v3e

(2) BIO61-105 F13nevily uag BIO61-106 UFuAn5Tineialy
Pre-requisite: (1) BIO61-103 Principles of Biology Il and
BIO61-104 Principles of Biology Il Laboratory or
(2) BIO61-105 General Biology and
BIO61-106 General Biology Laboratory
einiiingUsrasdifieliindnwlfiFousifeatulsy Ranuduinvesinaineves
1 u,azﬂmauﬂ’ﬁﬁuaauzﬂiauﬁﬁgﬁ’ﬂiﬁumﬁ;w UizLﬂmauma'qﬁ;wmaamuﬂmé’ﬂwmzLLag
anmuandenvasunasinedanine o Ussrnauveedlidinludn wazanuduiudsedusening
adiTnluuezdvsnavesnnauifvenifiinedddinluh natnsvesszuuinama
This course is intended to provide the students to learn about history of aquatic
ecological studies, water properties, hydrosphere, hydrological cycles, different types of
aquatic environments, biological and physical aspects of aquatic communities, aquatic

community dynamics.

BIO61-252 UftAn1sinAIng e 1(0-3-2)
Aquatic Ecology Laboratory

wndeRuneu:  BIO61-251 Wneingmnall vi3e Seunlvaiv
BIO61-251 iaAineIn1gin
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Pre-requisite: BIO61-251 Aquatic Ecology or co-requisite with
BIO61-251 Aquatic Ecology
einiingusrasiifieliindnwldvhmnaasduiesufiinsuasnaauiuiiorasy
u,az‘dﬁzﬂaummiﬁ’m%’umaiﬁmﬁnﬁiwmmqﬁﬁ
This course is intended to provide the students to do the experiments in laboratory

and field trips to complement the lecture taught in aquatic ecology.

BIO61-253 UAINEIMIINLA 4(4-0-8)
Marine Ecology
FdeAunou: BIO61-103 ManT¥inen 2 wae BIO61-104 UJURANIUaNTIInen 2

Pre-requisite: BIO61-103 Principles of Biology Il and
BIO61-104 Principles of Biology Il Laboratory

e ingUszasdiieliinAnwldFeudifefuauduiusssredalTiouas tade
danndexlunea 1ASIETINAENITYINNUYBITUUTLIANNNZLAKUUAILY NSVLUILUAITOINNS
nsateneanday tassaiasnaifvesyuyuluneia nslduselevinimeia nansenuan
uywdodanadenlunzia muszyndnguinsdnaineluldlunsfnunigmannedeunas
N139USNYEITUYA

This course is intended to provide the students to learn about interrelationship
between organisms and their environment in the sea, structure and function of different
marine ecosystems, nutrient cycling and energy transfer, structure and dynamics of marine
communities, use of the sea, human impacts on marine environment, application of

ecological theories in solving environmental problems and conservation.

BIO61-254 UUANSIIAINgINIenELa 1(0-3-2)
Marine Ecology Laboratory
wdefuney:  BIO61-253 NAINgIMNmELa Y38 ISEUAIUANY
BIO61-253 UnFINgIN1aNLa
Pre-requisite: BIO61-253 Marine Ecology or co-requisite with
BIO61-253 Marine Ecology
einiiTngusrasifielmindnuldinnimaaeduiesufoinsuasnieaun ey
wazUsznauausdmiusginidnmingmameia
This course is intended to provide the students to do the experiments in laboratory
and field trips to complement the lecture taught in marine ecology.
BIO61-255 msituutldfenadmiunisisemedainenldn 2(2-0-4)
Scuba Diving for Underwater Biological Research

i iiiingUszasdionusdnferfunisaniuuuanul atesniia n1saundn aunsal
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A199 Tunsaudn dinwedmsunisadn udnanermansdmiunisanun anuilafgiuauay
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warassImensani nMsitikazanmndexldul wellalunsiiudeyauaziiedis
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This course is intended to introduce about SCUBA diving, snorkeling, deepwater
diving, diving gears, diving skills, scientific principles of diving, understanding pressure and
physiology of diving, diving and underwater environment, techniques for underwater data
and sample collecting.

a wa o

BIO61-256 U uan1snIse

a

F9neldun

MU YN INIAFINSUNISIAUNI 2(0-6-3)

Scuba Diving for Underwater Biological Research
Laboratory
Jprdafuriou . BIO61-255 mastuuuldiemeadmiumsisemaiinenldih vieseu
PUAU BIO60-255 nMadiuuulditoniadiuiumsisemediineldi
Pre-requisite : BIO61-255 Scuba Diving for Underwater Biological Research or
co-requisite with
BIO61-255 Scuba Diving for Underwater Biological Research
seiniiinguszasiiiioliinAnuldvinsindiluaszuaslunsia iesuuay
Usgnovamuddwiuneinmasthuuuldfienmadmiunsifemaininels
This course is intended to provide the students to do the diving practice and open-

water diving to complement the lecture taught in scuba diving for underwater biological

research

BIO61-272 e luanavaIny 4(4-0-8)
Plant Molecular Biology

Wwdedunew: (1) BIO61-103 nan¥d3nen 2 wag BIO61-104 UHURN1TanTaInen 2 e

(2) BIO61-105 F7inevly wag BIO61-106 UFuANsTAne vy
Pre-requisite: (1) BIO61-103 Principles of Biology Il and BIO61-104 Principles of Biology
Il Laboratory or
(2) BIO61-105 General Biology and BIO61-106 General Biology
Laboratory
swiniiinguszasdfielmindnulfidilandnnsuasiuguiid Ay fueadiivuay
Frnelumanavesity Inefidomaseunquindosne 4 @il Tessadauasnisuanseonvasduiiy
TaglomgiAgadeatunisiasaivle nsnauaueveIisEiuliananedadunguanma
moamuazdanw  msdeansluiiy  msdszendmnuimeaivelnanaiivuaznsdudurinte
nsAnwTIneluanaiylulagiu
This course is intended to equip students with principles and essential basis of plant
cell and molecular biology. This course provides a detailed insight into structures and
expression of plant genome with the focus on plant development and molecular response
of plant to external physical as well as biological factors, plant communication, applications

of plant molecular biology and current topics in plant molecular biology.
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BIO62-232 dndlifinszandunds 4(4-0-8)
Invertebrate
IUIRUNDU: BIO61-103 #anTINen 2 waz
BIO61-104 YdRnsvanainen 2
Prerequisite: BIO61-103 Principles of Biology Il and
BIO61-104 Principles of Biology Il Laboratory
maiFeunsaouneiniitnguszasdiielidnAnwldvinnmesedluios fifinsuas
ApaielEEILAzUsENBUANL MU TN mea
This course is intended to provide the student to do experiments in laboratory and

field trips to complement the lectures taught in marine biology.

BIO62-233 UfjuRn1sdndlaisinszandunas 1(0-3-2)
Invertebrate Laboratory

dadunew:  BIO62-232 dniliiinszgndunas viselssuniug

Prerequisite: BIO62-232 Invertebrate or co-requisite

nsseunsaeusIeIvUTTngUszashmalidnAnwlivinnismassduiesujiainisuas
AMAFuNieESuLazUTEneuAUTdmTuIvdn Tllinseandunas
This course is intended to provide the student to do experiments in laboratory and

field trips to complement the lectures taught in Invertebrate.

BIO62-310 walulagvasaduniduazioulesl 4(4-0-8)
Microbial and Enzyme Technology

wndsdunew:  BIO61-211 9a¥33nen war BIO61-212 UJURNSTIATYINe

Prerequisite: BIO61-211 Microbiology and BIO61-212 Microbiology Laboratory

e inguszasdielidnAnwlfiFoudifsiumetauas mavszgndliauniduay
wulwflugaamngsy Msuwnd Maneas NNy Framuazdndon Imaﬁﬁammamqm
il nswdngdunsdlussiuieslfuinisuarenamnssy mandneuleduaznisfuuseiug
wintian1sessouleiuaziwadadunid nsndaluleluiges weanaged nasudiniwm Wusluledn
luleneulnsa wazanseanquiyadinn mandnlaeidedunid wasnsdesamevandouazwe
Aues uludsdnunneauiileidiuainsanuiaudil

This course is intended to provide the student to learn about techniques and
applications of microbial and enzyme in industry, medicine, agriculture, bioenergy and
environment. This course provides a detailed insight into microbial production in lab scale
and industrial scale; enzyme production and strain improvement; microbial cell and enzyme

immobilization technique; production of biosensor, alcohol, bioenergy, probiotics,
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biocontrol and bioactive compound; microbial fermentation and biodegradation of waste

and polymer and field trips to complement the lectures.

BIO62-330 NONWIYNTUISIUY 4(4-0-8)
Plant Taxonomy

UIRUnNeL; BIO61-240 Wanweans waz BIO61-241 YJURNIsngnuymans

Prerequisite: BIO61-240 Botany and BIO61-241 Botany Laboratory

seAniifnguszasdifieliindnuldfanusialuisfundninasinagssuunisda
yanavlis Bnsesndeuieineeansuasiiy makidefituazUs AT imumsvesiy fiogns
wATwRenitddyredle

This course is intended to provide the students with knowledge on general principles
and system of plant classification, identification, nomenclature and phylogenetic

relationships, and selected families of flowering plants.

BIO62-331 UuRNIWNEIYN IS 1(0-3-2)
Plant Taxonomy Laboratory

UsRUneL: BIO61-240 Wenweans waz BIO61-241 UJURNIsngnuymans

Prerequisite: BIO61-240 Botany and BIO61-241 Botany Laboratory

il TTnguszasdidl eliin@nwilévinisnaaesluiesd SR i saduaiy
yanvaneYeivnen sEuuNTIanaviivaon Fmnsaaouioineimanvosiivnon n1sis
Fofivuaztsz IRt Tamnnsvesiinnen fegrndivnaniidfyeting suluisdnviniaaun
Weladuasanamnudiladmivivmgnuynssisiuity

This course is intended to provide the students to do experiments in laboratory on
diversity and biosystematics of flowering plants as well as identification, nomenclature,

phylogeny and field trips to complement the lectures taught in plant taxonomy.

BIO62-351 ULAINBINGANTIY 4(4-0-8)
Behavioral Ecology

IUIRUNaU: BIO61-250 #aniliifinen

Prerequisite: BIO61-250 Principles of Ecology
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This course is intended to provide the students to learn about Mathematical models
in studies of behavioral ecology with emphasis on decision-making, competition for
resources, interaction between predator and prey, sexual selection, parental investment,
mating system, cooperative breeding in birds and social insects; case studies of evolutionary

stable strategy (ESS) modeling, stochastic dynamic programming, and rate maximizing

model.

BIO62-352 UUANsHAINg NG ANTTY 1(0-3-2)
Behavioral Ecology Laboratory

wdeRunieu:  BIO62-351 GnAINewgAnTsi visoiseuAIve

Prerequisite: BIO62-351 Behavioral Ecology or co-requisite
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This course is intended to provide the students to do the experiments in laboratory

and field trips to complement the lecture taught in Behavioral Ecology course.

BIO62-353 WugAansUsEYINg 4(4-0-8)
Population Genetics

wndsfunew:  BIO61-321 Wugaans uar BIO61-322 UJURMsiugeans

Prerequisite: BIO61-321 Genetics and BIO61-322 Genetics Laboratory
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This course is intended to provide the students to learn about the consequences of
Mendelian principles in diploid populations; quantitative genetics; genetic correlations; gene
frequency; changes under natural selection; effects of mutation; gene flow and genetic drift
on populations; gene interactions in fitness and ecological genetics; statistics in population

genetics; discussion.

BIO62-354 UfuAnswugAansUszYIng 1(0-3-2)
Population Genetics Laboratory

dadunew:  BIO62-353 Wugeansuseung viselseuniug

Prerequisite: BIO62-353 Population Genetics or co-requisite
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This course is intended to provide the students to do the experiments in laboratory

to complement the lecture taught in Population Genetics course.

BIO62-355 Amuinsszaulaana 4(4-0-8)
Molecular Evolution

IUIRUnaU: BIO62-350 §73Ne3TmUINTT

Prerequisite: BIO62-350 Evolutionary Biology
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This course is intended to provide the students to learn about Evolution of genes
in populations; Hardy-Weinberg equilibrium; mutation; natural selection; genetic drift;
population structure; genetic diversity; neutral and nearly-neutral theory; molecular clock;

phylogenetics; evolution of genome and gene families; evolution of development.

COS62-432 Sranssuvaduaziione 4(4-0-8)
Cell and Tissue Engineering

ATaAUNaU: BIO62-270 T1INeveLad

Prerequisite: BIO62-270 Cell Biology
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This course is intended to introduce fundamental principles and techniques that use
cells in research with emphasis on research in regenerative medicine. Topics include tissue
development, tissue engineering, stem cell, cell growth and differentiation, extracellular
matrix, cell and tissue mechanics, cell adhesion, cell migration and aggregation, tissue barrier
to molecular and cellular transport, inflammatory and immune responses, delivery of
molecule, cell interaction with polymers, and scaffold for tissue engineering as well as field

trips to complement the lectures.
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BIO62-489 IVIAAETITNITIING 4(4-0-8)

Selected Topics in Biology

IS
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This course is intended to provide the students to discussion of current interesting
topics in biology.

COS62-324 TUSUNTUTTUUEN SEUNANISYUANERAT 4(4-0-8)
Geographic Information Systems Programming

JUsAUNDU: COS62-201 MslusunTy 1

Prerequisite: C0OS62-201 Programming |
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This course is intended to provide the students to learn about Introduction to
fundamental concepts and architecture of programming objects in widely used geographic
information systems (GIS), programming in GIS environment, and programming languages
development. Principles and concepts necessary to analyze geographic information systems
(GIS): geographic coordinate systems, map projections, spatial analysis, and visualization of
spatial data.

COS62-325 UfjuRn1slusunsuszuua saumANIaifans 1(0-3-2)
Geographic Information Systems Programming
Laboratory

Adadunew:  COS62-324 WUSUNTUTPUUANTAUNANLAIEARS viSalSeuaIue

Prerequisite: COS62-324 Geographic Information Systems Programming or
co-requisite
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This course is intended to provide the students to study in geographic information
systems programming to complement the lecture taught in geographic information systems

programming.
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BIO62-358 nssassuuUNsIUAsuLUawmneasnndaunaziiainen 4(4-0-8)
Environmental and Ecological Changes Modeling
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This course is intended to provide the students to learn about mathematical models
in studies of the natural environment with emphasis on population dynamics; case studies

of interacting physical, chemical and biological phenomena; discussion.

COS62-333 UUAn13N153180kuUNIsURBULUAmM RIS aNLaY 1(0-3-2)
HAnen

Environmental and Ecological Changes Modeling

Laboratory

IUIRUnaU: BIO62-358 nsdiasauunsilisuulamadindeuuasineivet wie
SEUAIUA

Prerequisite: BIO62-358 Environmental and Ecological Changes Modeling or co-
requisite
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This course is intended to provide the students to have hand-on experiences on
analyzing and generating models with respect to topics in environment and ecology as well
as complementarity to the lecture taught in Environmental and Ecological Changes
Modeling course.

COS62-334 N1331AIUUVUNNTIING18YSNY 4(3-3-8)
Conservation Biology Modeling
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This course is intended to provide the students to learn about mathematical models
with emphasis on metapopulation structure; risks faced by small populations; risk
assessment; diagnosis of declines; treatment of declines; recovery plans; risk and decision
making.
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COS62-335 UfjuRn1snsInassuuuniIedinenayny 1(0-3-2)
Conservation Biology Modeling Laboratory

wrdeRuteu:  COS62-334 MITRDWUUNITITING10USNYE YTBlTeUAIUA
Prerequisite: COS62-334 Conservation Biology Modeling or co-requisite
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This course is intended to provide the students to have hand-on experiences on
analyzing and generating models with respect to conservation biology as well as

complementarity to the lecture taught in Conservation Biology Modeling course.

COS62-336 N1331899UUUNINTIINEE 0 edy 3(3-0-6)

Introduction to Biological Modeling
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This course is intended to equip students with principles of derivations of some
important biological modeling system in order to manage and analyze biological data with
aims to solve biological problems, including presenting academic research. Models are
chosen from a variety of biological disciplines, including ecological patterns and process
modeling, ecological statistics, geographical information modeling, logistic modeling, species
distribution modeling, climate change modeling, genetic and systematics modeling and gene

regulatory network modeling.

COS62-337 UfRmsn1ssassuuuneiaineniasdu 1(0-3-2)
Introduction to Biological Modeling Laboratory

Jadudeu:  COS62-336 mMadapauuumsdine oy vieiFouaugiy
COS62-336 N3T1ABUUNIT I LT oedy

Prerequisite: COS62-336 Introduction to Biological Modeling or co-requisite with
COS62-336 Introduction to Biological Modeling
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This course is intended to provide the student to have the hand-on experiences in
analyzing biological modeling to development of basic computer modeling skills and

complement the lecture taught in Introduction to Biological Modeling course.

COS62-338 FrdsauwmAAIans 3(3-0-6)

Bioinformatics
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This course is intended to introduce the principles of biological database searching,
data format, molecular biology software; programming and algorithms for molecular biology
studies (e.g. pattern matching, comparative genome analysis, gene expression analysis);
Programming for parsing of biological data; DNA and protein sequence searching and
manipulation; script procedures to access large repositories, such as NCBI, and PDB and
introduction to systems biology and biological network analyses (e.g. metabolic network,
gene network, etc.)

COS62-339 UUANsTEsEuINAAIENS 1(0-3-2)
Bioinformatics Laboratory

dadunew:  COS62-338 Fransaumnarnans visaiseunluaniu
COS62-338 Brensauinarmans

Prerequisite: COS62-338 Bioinformatics or co-requisite with
COS62-338 Bioinformatics
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This course is intended to provide the student to study in biological database
searching; data format; molecular biology software (e.¢. primer design, pairwise and multiple
alignments of DNA and protein sequences, phylogenetic inference, protein structure
prediction); programming and algorithms for molecular biology studies and programming for
parsing of biological data; DNA and protein sequence searching and manipulation; script

procedures to access large repositories to complement the lectures taught in bioinformatics.
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COS62-350 A1SENIUIRY 4(0-8-4)

Research Training

[
aa v

edvifiinguszasdiialiindnwivinwidevumdn Tuiealfuifinisidve wseniae
e Vs IngdeIuanuel lngennsdiaeulzinisauauaLakaziuzisede Uiy

This course is intended to provide the students undertake a small project in
research laboratory or research units of Walailak University under the supervision of a

faculty member.

COS62-351 ARmeAansiUasRu 4(3-3-8)

Introduction to Forensic Science
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This course will introduce students to apply scientific principles for using in forensic
applications as sampling, sample preparation, sample analysis, DNA analysis, fingerprints
analysis and the analysis of patterns and directions of document of physical evidence and

foundation law of forensic science.

COS62-352 InedansanELieAn2ssEi 21 4(4-0-8)

1th

Science Education for the 21™ Century
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Study science curricula of Thailand from the pass to the present, compare the recent
curricula of Thailand with other countries, study teaching techniques and assessment using
statistical tools, study interesting topics in science education from research literatures,
discuss about the topics of the science curriculum and learning/teaching process which are

appropriate to Thailand and to the development of science and technologies in the future.

COS62-353 MgAansAnugraFeu 4.0 4(4-0-8)
Science Education for Classroom 4.0
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Study problems concerning students’ understanding of basics concepts of science
in high school or higher levels, develop assessment tools, teaching processes, teaching
materials which are appropriate to Thailand 4.0 and to the development of science and
technologies in the future, develop an innovation in science education for solving the
problems, test and use the assessment tools or the teaching processes or the teaching
materials, arrange science exhibition or show and translate or write scientific articles related

to science.

COS62-430 IVIANFTITNINTIINYTIAIUIN 4(3-3-8)

Selected Topics in Computational Biology
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This course is intended to provide the students to discuss about current interesting

topics in computational biology including modeling and techniques.

COS62-431 WD ANATINIVIETAUMAAAATVUGS 4(3-3-8)
Selected Topics in Advanced Bioinformatics
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This course is intended to provide the students to discuss about current interesting
topics in bioinformatics, for example, algorithms in nucleotide and amino acid sequence
analyses, data mining and machine learning in molecular genetics; biomedical computer

vision; cell image processing; biological networks.

COS62-432 YIINYITLUULALLATOUIENINYI NG 4(3-3-8)
Systems Biology and Biological Networks
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This course is intended to provide the students to learn about the introduction to
systems biology and biological network for modeling and simulating protein functions and
interactions in cells: metabolic modeling, protein signaling network, applications of graph

theory to analyze biological networks, analysis of gene regulation model.

COS62-433 FudayadiIngrdmsuttansaumnanans 4(3-3-8)

Biological Database in Bioinformatics
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This course is intended to provide the students to learn about the introduction to
database design principles; database design for biological data; MySQL installation and
getting start; writing queries in SQL; advanced MySQL and account administration; relational
database; ER model design; relational algebra and normalization; database dependency;

database integrity; database safety.

BIO62-330 A35INY1VDIBUAY 3(3-0-6)
Insect Physiology
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This course is intended to provide the student to understand of the principles of
insect physiology. Major topics include digestion system, circulation, immune system,

respiration, nervous system, hormones, and reproduction.

COS62-442 inflvaaiadasdians 4(4-0-8)
Chemistry of Cosmetics
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This course focuses on the basic of chemical principle on cosmetics science. The
molecular approach related to cosmetics product s’ formulation and proper uses of
cosmetics product will be covered. Major topics include definition of cosmetics, make-up

cosmetics, skin-care cosmetics, hair-care cosmetics and sunscreen. The important
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ingredients in various types of cosmetics such as surfactants, colorant and other chemicals

will also be emphasized.

COS62-443 \nllvaedsn 4(4-0-8)
Chemistry of Materials
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This course involves the application of basic chemical principles to problems in
materials discovery, design, and characterization. Topics covered will include inorganic
solids, nanoscale materials, polymers, and biological materials, with specific focus on the

ways in which atomic-level interactions govern the bulk properties of materials.

COS62-444 wialulaguaanaged 4(3-3-8)
Alcohol Technology
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This course will introduce students to apply scientific principles for alcohol
production, fermentation, distillation, the component analysis of alcohol and purification

as well as the applications of alcohol.

COS62-472 GHEU Tl 2(2-0-4)
Seminar |l
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This course aims to studying and researching particularly interesting topics selected
from scientific or mathematical journals. The students are obliged to give a presentation

and answer the questions. The content must not be the same as that of COS62-471 Seminar
l.

SCI62-310  @fRdmIuINgrAanstoya 2(1-2-3)
Statistics for Data Science
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This course is designed to introduce the students to the basic principles of
statistical methods and procedures used for data analysis. The student will have practical
knowledge of crucial statistics topics, including data gathering, summarizing data using
descriptive statistics, visualizing data, examining relationships between variables,
probability distributions, expected values, hypothesis testing, and introduction to

variance, regression, and correlation analysis.

SCl62-311 mswwhmmzauﬁqm%aﬁuaw 2(1-2-3)
Numerical Optimization
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This course is intended to provide a thorough computational methods
background to solve linear and nonlinear optimization problems. Students will be able
to apply theory and algorithms to solve unconstrained optimization to solve related

issues in science and technology and use further study knowledge.

SCI62-312  Aneneanidayanaly 4(4-0-8)
General Data Science
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This course is designed to provide students with an overview of Data

Science, covering a broad selection of critical challenges and methodologies for working

with big data. Topics to be covered include data collection, integration, management,

modeling, analysis, visualization, prediction, and informed decision making, as well as data

security and data privacy.

SCI62-313  Fnenenanidoyauazlyyuszhvguaznisuszand 4(4-0-8)
Data Science and Artificial Intelligence and their
Applications
seiniiEududsnsesuig udnnismneinenmanitoya iniedle warinade
Jestulunsdansdeya mssdunedeya nsasrsnmumsssumesdoya niseysnuaindeya

154 |



mﬂ%'ﬁi’f@yjaiumi?fami feafemsuuziLAeiu wnAsmadygyisedug nsiiaueds
anuz N3AuAy wagnadsuiuuuiaiuids selnddlfindnwuiuienuddyesmans
G’fm’“mmmam‘%’ayjaLLazﬂigzyﬂﬂizﬁwjﬁaﬂmamizqﬂGﬂumiLLﬁ’{]zyynmﬁmmman N9
Jamsteyavunalvg war numulaseingyszamiiey

This course begins with the core principles of Data Science and equips
students with the basic tool and techniques of data handling, exploratory data analysis,
data visualization, data-based inference, and data-focused communication. This course
also introduces the fundamentals of Artificial Intelligence — state space representation,
uninformed search, and reinforcement learning. Moreover, this course motivates students
to work closely with data and make data-driven decisions in different fields of science.
This course also touches upon ethical issues in Data Science and Artificial Intelligence
and motivates students to explore the cutting-edge applications related to Big Data,

Artificial Neural Networks, and Deep Learning.

SCI62-314  AMSEINUUUINGBIINTIYARALAITIANT 4(3-3-8)

Data Modeling and Management
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This course emphasizes on emerging data models and technologies
suitable for managing different types and characteristics of data. Student will develop
skills for analyzing, evaluating, modeling and developing database applications with

concerns on both technical and business requirements.

SCI62-315  MsAATIeidayaltegsnangsuyaain 4(3-3-8)
Business Intelligence and Analytics
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This course emphasizes a process of analyzing business data to obtain

business insights and actionable intelligence and knowledge, in order to support better

business decision making and capture new business opportunities. This course will give
students an understanding of the principles and practices of business intelligence and
data analytics to support organizations in conducting their business in a competitive

environment.
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SCI62-316  n1si3BudvanAdes 4(3-3-8)

Machine Learning
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The course introduces students from a variety of science and engineering
backgrounds to the fundamentals of machine learning and prepares them to perform
R&D involving machine learning techniques and applications. Students learn to design,

implement, and evaluate intelligent systems incorporating models learned from data.

SCI62-317  UgyyrszAvg: n1sidnlaniw 4(4-0-8)
Artificial Intelligence: Natural Language Understanding
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This course introduces students to the linguistic knowledge of natural
languages together with the algorithms and technologies for processing them. Key
linguistic concepts of words, morphology, parts-of-speech, syntax and semantics are
presented together with algorithms and technologies like regular expressions, finite
automata, context-free grammars, unification, first-order logic, lambda-notations, hidden

Markov models as well as other rule-based or statistical algorithms.

SCI62-318  M1slUsunsumaNmasamsuIneAanstayauas 4(3-3-8)
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Computer Programming for Data Science and Artificial

Intelligence
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This course focuses on students writing computer programs for solving
problems, finding data science, and applying artificial intelligence tools to solve real

problems using programming skills.
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SCl62-321  dall 4(3-3-8)
Forensic Chemistry
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This course focuses on methods in chemical analysis for analyzing
materials and controlled substances such as coating materials, soil, fibers and glass,
explosive residues, gun-shot residues, fire residues, drugs and alcohol. Sampling
techniques and techniques for chemical analysis such as spectroscopy, chromatography
and electron microscopy will be studied. Applications in forensic science are also
included.
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SCl62-322  HANaEnd 4(3-3-8)

Forensic Physics

1wl adunisiad euiiluviwaraesdd Tuwududaduuagnissy
namansveslva nsiadeuiuuuadu rduldes aduuimdnlnin aufoulazgungd
2993kl Wandeznou wariinisussandvnsdfiinemans

This course focuses on motion in one and two dimensions, linear
momentum and collisions, fluid mechanics, waves motion, sound wave, electromagnetic
waves, heat and temperature, electric circuits, atomic physics. Applications in forensic

science are also included.

SCl62-323  UATIINeN 4(3-3-8)
Forensic Biology
seAniyatiuauifivesansiugnssuaznisdenendnumumatugnsy i
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This course focuses on properties of genetic material and heredity, markers

for genetic identification, collection and preparation of DNA samples, techniques and
diagnostic methods for DNA, principles of individual DNA analysis. Applications in forensic

science are also included.

aa aa

SCl62-324  uUpdan 4(4-0-8)
Forensic Statistics
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This course focuses on statistical techniques in forensic science studies,
data analysis and statistical inference, the use of statistical packages and the

interpretation.

SCI62-421  WdpAndssmsifIneddans 4(4-0-8)
Selected topics in Forensic Science
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This course focuses on case study, thorough analysis from origin to the
end. Cases are selected according to class interest. They may lead students to further

study in special problem or research project.

SCI62-330  InInenwalgdMIURDIITIUINEAIENS 2(2-0-3)

Contemporary Psychology for Science Classroom
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This course is designed for students to know an overview of general
principles, theories, issues, and research related educational psychology,
developmental psychology, neuroscience and organizational psychology that can be
applied for and solve problems of teaching and learning in science classroom. It also
includes choosing appropriate tools or technology in order to construct inspiration,

cognitive thinking and understanding for learners in present day to perceive science.

SCI62-331  n1sdanisiiaaiseuIneransenln 2(1-2-3)
Modern Science Classroom Management
evadubiindnwidilannuvinguasUssianvesgliuunisiseunis
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This course is intended to provide students definition and types of

teaching methods and classroom management of Thailand and international. The

students have to learn about science classroom management from case study in

research paper. They can then apply those methods and solve problems in science
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classroom. Moreover, the students have to practice managing science classroom

both in scenario and real situation.

SCI62-332  MTIALAZUSHIUNANITADULAZNISISEUINNAIEAT 4(3-3-8)
Measurement and Evaluation of Teaching and Learning
Science
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This course is designed for students to conceptualize measurement
and evaluation as applied to behavioral sciences. The students have to use these
concepts to measure outcomes from teaching and learning process in science
classroom, in cognitive, affective and psychomotor domains. The students are able
to interpret and treat the outcomes of the measurements from teacher-made and
standardized tests for teaching science, as well as formative and summative
evaluation. In addition, the students have to know basic statistics, be able to choose
appropriate tools, and be able to measure and evaluate learning and teaching

outcomes from case study, effectively.

SCI62-333  wInANIsUAMIUNITARULAZNTTEUINEAEAS 2(1-2-3)
Innovation for Teaching and Learning Science
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Students of this course will study about using and developing teaching
and learning innovation for science classroom, in different types for example, teaching
aid equipment, demonstration media, application software, computer simulation, etc.

The students have to bring this knowledge to solve problems which causing obstacle
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to learning science. Moreover, in this course, the students will be provided

opportunity to design, create and test their innovation for science classroom.

SCI62-330  nswaunUfiAnNsuaziaTalannaas 2(1-2-3)
Development of Laboratory Lesson and Experimental
Tools
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Students of this course will study about using and developing teaching
and learning innovation for science laboratory, especially experimental set or
equipment for practicing including lab direction, both hand-on experiment and
software. The students have to bring this knowledge to solve problems which causing
obstacle to learning science. Moreover, in this course, the students will be provided
opportunity to practice as lab teaching assistant, as well as to design, create and test

their innovation for science laboratory.

SCI62-335  N1sHNUITENIINEIAEASANEN 4(3-3-8)

Research Training in Science Education
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This course is intended to provide students undertaking a small project
in science education in research laboratory of university under the supervision of a

faculty member.

SCI62-336  n1seanuUUinIsANIsHAZAINTIUNIINAIENS 2(1-2-3)
Scientific Exhibition and Activity Design
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This course aims at providing students knowledge in transferring
science knowledge to people in different backeround and ages, by using interesting
science exhibition and activity, can choose appropriate tools to create interesting and
up-to-date scientific exhibition and activity, including efficiently communicate science

knowledge to participants.
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COS62-320 Wandussernianazwain 4(4-0-8)
Atmospheric Physics and Dynamics
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This subject presents a general basis for climatic conditions around the world and
weather processes. The contents are containing composition, mass, and structure of
atmospheric, energy and moisture budget, atmospheric instability, atmospheric motion, and

tropical climate.

COS62-321 AYNIAFATNIBAIN 4(3-3-8)
Physical Oceanography
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This subject presents a comprehensive introduction to physical oceanography. The
contents are containing physical conditions and processes within the ocean, atmospheric
influences, heat budget, temperature, salinity, density, ocean circulation, coastal processes,

and tides. It also has emphasized ideas and concepts of mathematical derivations.

COS62-350 N15EN9IUIY 4(0-8-4)

Research Training
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This course is intended to provide the students undertake a small project in research

laboratory or research units of Walailak University under the supervision of a faculty member.
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COS62-351 LRMeAEnSI IR 4(3-3-8)
Introduction to Forensic Science
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This course will introduce students to apply scientific principles for using in forensic
applications as sampling, sample preparation, sample analysis, DNA analysis, fingerprints
analysis and the analysis of patterns and directions of document of physical evidence and

foundation law of forensic science.

COS62-352 InedansaneLieAn2ssei 21 4(4-0-8)
Science Education for the 21 Century
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Study science curricula of Thailand from the pass to the present, compare the recent
curricula of Thailand with other countries, study teaching techniques and assessment using
statistical tools, study interesting topics in science education from research literatures, discuss
about the topics of the science curriculum and learning/teaching process which are

appropriate to Thailand and to the development of science and technologies in the future.

COS62-353 Memanifinengrisasey 4.0 4(4-0-8)
Science Education for Classroom 4.0
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Study problems concerning students’ understanding of basics concepts of science in
high school or higher levels, develop assessment tools, teaching processes, teaching materials

which are appropriate to Thailand 4.0 and to the development of science and technologies
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in the future, develop an innovation in science education for solving the problems, test and
use the assessment tools or the teaching processes or the teaching materials, arrange science

exhibition or show and translate or write scientific articles related to science.

COS62-400 nsduadesudosdy 4(3-3-8)
Introduction to Parallel Computing
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This course focuses on current parallel-enable computing platforms, covering from
cluster, grid and cloud computing. The contents cover abstraction on computing algorithms
and data sharing, computing at the edge, cloud storages and current processing trends

including machine learning and cloud computing.

COS62-401 nsfuantsuUsa it ey 4(3-3-8)
Introduction to Artificial Neural Network Computing
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This subject emphasizes on the applications of neural computing to machine learning
and big data. The contents include data preprocessing, types of output from artificial neural
network computing - classification and prediction, linear and nonlinear model fits,

probabilistic computing and visualizations.

COS62-403 msuszanananwibosduy 4(3-3-8)
Introduction to Image Processing
ITIAUNU: PHC62-210 aglaAansdmsuiand 1
Prerequisite: PHC62-210 Mathematics for Physics |
seAmIiUnsUssnanaduaaanalnmeufinnesiesidunisiidiawuy
Aanea 1wu amanenienwinlefiaunsanandscyn Wy asetudsuniuarnisdnd e
daalussnininisussaiana mamaqmﬁﬂ'ﬁzmamamwlé’ﬁqmwm%asqmé’ﬂwmw%vmwﬁma% i
Lﬁaa%’aqﬁ’ugﬂﬂﬂw LwﬂﬁﬂmilﬁmﬁumﬁmmamwLﬂué’igigmaaqa?aLLaﬂ%’é’iymmmmgmLmﬁﬂ
nsUTENIaNA ﬁaﬁﬁaﬁmauﬂqmmimmwgﬂmwLLazmiLLamma AANURAYDITEUUNNYDINY WY
NSUNAUBVRIAMILNY NMIFUMBEIMazn1TanT LINdn MIAELUIANII Lagn1sUTuUTInm

163 |



waENITLARINIIMTBAUNTHUAaENTLUENgRE A1 N1sUSUUTIn LT aduaNANds
WAz SUSUERUE N195339RduaENSHAUAMN

This subject emphasizes on signal processing and computer algorithms to perform for
which the input is a digital image such as photographs or frames of video that can avoid
problems such as the build-up of noise and signal distortion during processing; output of
image processing can be either an image or a set of characteristics or parameters related to
the image; techniques involve treating the image as a two-dimensional signal and applying
standard signal-processing techniques to it; topics cover image acquisition and display;
properties of the human visual system; color representations; sampling and quantization;
point operations; linear image filtering and correlation; transforms and sub-band
decompositions and nonlinear filtering; contrast and color enhancement; dithering and image
restoration.

COS62-404 NIUDANATINIINITUIZUIANAN N 4(3-3-8)
Selected Topics in Image Processing
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Prerequisite: COS62-403 Introduction to Image Processing
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This subject emphasizes on discussion of current interesting topics in image processing

and studying image processing techniques that relate to the selected topics.

COS62-424 sxwwaf"a’mhjL%aLé'uLLazmaaaﬁugqu 4(3-3-8)
Basic Nonlinear Dynamical Systems and Chaos

UIRUNaU: COS62-803 M3UsHIRANANNLT9RY

Prerequisite: COS62-403 Introduction to Image Processing

wuIAAN UgIUYBITEUUNR T AU Seuunadaliifadukazaunisnaneliidadu
Lyapunov Exponents NM5A11I839LAIIATU N15AIUANLABRE Simplexity Aduliigudu lednou
WAZLUIAAADR

This course emphasizes on basic concepts of linear dynamics and non-linear
dynamics. The contents cover non-linear difference, Lynapunov exponents, periodic orbit

calculation, chaos control, simplicity, non-linear waves, soliton and statistical thinking.

COS62-427 WindoRnasIMISEYNIFAEATILATUTIBINIA 4(3-3-8)

Selected Topics in Oceanography and Atmosphere
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This subject presents a general discussion of current fascinating topics in

oceanography and atmospheric including modeling or data science techniques.

COS62-428 dayainerransvualuguazadn 4(3-3-8)
Big Data Science and Statistical
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This subject is intended to provide a way of programming technique for a data science
cleaning from a broader perspective of big dirty data regarding volume, velocity, and variety
of data science. Including, statistical visualization of data manipulation is performed with a

high level of algorithm automation and computational in science paradigm.

COS62-442 \nilvaaAaednans 4(4-0-8)

Chemistry of Cosmetics
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This course focuses on the basic of chemical principle on cosmetics science. The
molecular approach related to cosmetics product s’ formulation and proper uses of
cosmetics product will be covered. Major topics include definition of cosmetics, make-up
cosmetics, skin-care cosmetics, hair-care cosmetics and sunscreen. The important ingredients
in various types of cosmetics such as surfactants, colorant and other chemicals will also be

emphasized.

COS62-443 \nllvaedsn 4(4-0-8)
Chemistry of Materials
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This course involves the application of basic chemical principles to problems in
materials discovery, design, and characterization. Topics covered will include inorganic solids,
nanoscale materials, polymers, and biological materials, with specific focus on the ways in

which atomic-level interactions govern the bulk properties of materials.

COS62-444 wialulaguaanagad 4(3-3-8)
Alcohol Technology
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This course will introduce students to apply scientific principles for alcohol
production, fermentation, distillation, the component analysis of alcohol and purification as

well as the applications of alcohol.

COS62-472 duyuun 2 2(2-0-4)
Seminar Il
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This course aims to studying and researching particularly interesting topics selected
from scientific or mathematical journals. The students are obliged to give a presentation and

answer the questions. The content must not be the same as that of COS62-471 Seminar I.

MAC62-103 upaRasEIMTUNITUITNIUAN 2(2-0-4)
Calculus for Approximations
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Condition: For students who have received a grade (A to F) from
MAC62-101 Intermediate Calculus

ns3suntsaous1eieni eonuuul wifl eliinAnwiaieineeansldidilanuAnnis
UszanuAImnaLAaRdawazn1sulanguTius uazanunsadianuiminanludssynaldundamnly
a1 dnviednwideluneivifigeduld dnAnviagld@nvneandenluidomaunandads
Usznausie drduuareunsuvesilaidua193s aunsuiids sunsumndiand wuisuuadaln

s

aunsuIses Msulamuateuasnisudasises

This course is designed to provide necessary concepts in approximation and integral
transforms to students in science. Students will be able to apply the knowledge gained in

this course to solve related problems in science and technology and use the knowledge in
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further study. Students will learn topics in calculus, including, sequences and series of real-
valued functions, power series, Taylor series, orthogonal polynomials, Fourier series, Laplace

transforms, and Fourier transforms.

MAC62-350 sun1sseyiustosilioadu 2(1-2-3)
Introduction to Partial Differential Equations
Foulvseder: (1) JuihAnwiléSunsala 9 (A 8 F) ansede
MAC62-251 @aun1ss3aauius  13e
(2) PHC62-210 adlnenansdnsuiand 1

Condition: (1) For students who have received a grade (A to F) from
MAC62-251 Differential Equations or
(2) PHC62-210 Mathematics for Physics |

nsSeunsaeuseinioonuuutudeliindnwaneinemansiddlafiuguvesaunis
Weayiusgey uazarunsaiiauiainanliuszgndldundgmiluaiviivndn viesfnwisely
seAnfigeiuld Wnfnwaglddnunasazdoaluidonandamansdssznoudae auniaids
syfusdosuuuiBadunazhidadu Jymieulvansuiu Jamiteulvdveu VBN ORRERRERTE
AMreuLarMITAMADUIREN aunsNsvuds aunsnmdeu aunsaUaiwlazaunIIAaY aynTiy
585 MsUszendldounsunseslunsmAmneuvesaunsileouiusdes wavianisuenduys

This course is designed to provide necessary concepts in partial differential equations
to students in science. Students will be able to apply the knowledge gained in this course to
solve related problems in science and technology and use the knowledge in further study.
Students will learn topics in mathematics, including, linear and non-linear partial differential
equations, initial value problems, boundary value problems, existence and uniqueness
theorem, transport equations, heat equations, Laplace equations and wave equations, Fourier
series, application of Fourier series for deriving solutions of partial differential equations and

methods of separation of variables.

PHC62-310 suslaudsedavdmsulymnaiand 4(3-3-8)
Numerical Methods for Problem in Physics

IdsAuneu:; MAC62-252 5et08UTBL 89818

Prerequisite: MAC62-252 Numerical Analysis

a & v a ’~ ¢ A P aa vaa a
e taziunmsfeulusunsuasuiunes ienndymnisildndlagnisussendldisigs
ALavLUUANe nallanseulusunsuneuiiamesiion1sdnaemalaznsiaTendeya wWenilby
a & U v Y & A a | an a v oA
eIvlavasaunguatitesalull nsviiafuuuae 9 FBusudanslasasnisussendldiie
ANUAIUSUNUNISHENS W TUUAPINULABY ISLTFLAaTENTUNNANNBUYBIEUNITNISHARDUNT
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This course emphasizes on learning computer programming, solving physics problems
through different numerical techniques and using computer programming for simulation and
data analysis. The contents cover curve fitting by least squares, polynomial least squares and
cubic splines fitting, random variables and Monte Carlo methods, random numbers, pseudo-
random numbers, Monte Carlo integration: moment of inertia, Monte Carlo simulations,
importance of sampling, random walk, differential equations: Euler’s method, Runge-Kutta
methods, finite difference method, finite difference equations for partial differential equations

and their solution.

PHC62-332 NAANENIADUAYN 2 4(4-0-8)
Quantum Mechanics I

Jladunow:  PHC62-102 HAndfiugu 2

Prerequisite: PHC62-102 Fundamental of Physics I

seivriiasevequionaninduazalu msvssanuauududagied ndnnsudsen
nquimssumusuuliidusiona nauinanssds lnsaisasdenietezney way Msdufinge
AnuLEuL UL

This course deals with matrices and spin, WKB approximation, variation method; time-
independent perturbation theory, scattering theory, hyperfine atomic structure and

Feynman’s path integration.

PHC62-341 wswannATsAun 4(3-3-8)
Computational Electrodynamics

JdsAuneu: PHC62-340 g wdjuslimantnii

Prerequisite: PHC62-340 Electromagnetic Theory

seindsjaiilFtumautiymuesaunuliiuazauuusindnlufnaronisldse doy
FWidefuay aunsvesundiaduaznisiesginisedeuiivesrdulufinatsng q nsnszatedi
voanduluviothndu Hosndyu uagaedsdnin nsudad uwimanlniilageyniaidusyqi
\nAeuTiFEALT

This course is dedicated to solving problems in electric and magnetic field by
numerical methods, Maxwell’s equation and analysis of electromagnetic wave propagation,
wave distribution in waveguide, cavity and transmission line; radiation of electromagnetic

wave by accelerating charged particles.
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PHC62-342 Wandvaswanaun 4(4-0-8)
Physics of Plasma
JdsAuneu: PHC62-340 Mg wdjuslimantnii
Prerequisite: PHC62-340 Electromagnetic Theory
seindaryinsfnvauandifiugiuremaan erszziuisnginssungs g
wataulusssusIf ‘Wﬁ]aﬂiillﬂ’]iLﬂﬁdﬂlauﬁlﬁuax‘i@i\éﬂﬂﬂ’SLgﬂﬁ]iBULLazlaaau&LuauﬁuLL:LI'L‘ViﬁﬂLLaS
i ﬂmamﬁaﬁumwmamLﬁ'@LfJuﬁuaﬂwaLLasmiaﬁmawqaﬂiimmiLL‘Wi' AUATUNIULAE
aunavoswaan aduvdasie q lunarauinisussgndnataunnisiiuianemand nsunnd
NISNEAT LATNEIIUY
This course will study the basic behaviors of plasmas such as Debye’s length and
collective motion, motions of electron and ion in electric and magnetic fields, plasma fluid
model and its explanation for diffusion, resistivity and equilibrium of plasmas, plasma waves

and applications of plasma in material science, medicine, agriculture and energy.

PHC62-351 funsizenvaspauimaniniiaiuisn 4(3-3-8)
Electromagnetic Waves and Matter Interactions
RS ARLITE PHC62-102 anWand 2
Prerequisite: PHC62-102 Principles of Physics |l
seiniduinvifiueduiminlniilugiunuding vieaduing uazadululasim
Tnefifemasounquides :asuvdsduinadu vewadu wazaisdwuuinuiag nuiaiods
Jesku, msldadudiovlmiinanuioulutanistanladidnnin way Yaguiluih nsesnuuy
LonmaLalmed wazesrnduiielanudounnian uarnisUszyndisidsiuauiionsduinuas
FONLUULENIARLABS LA anAY
This course emphasizes on the essence of Radio Frequency (RF) and Microwave (MW).
The contents cover RF and MW power sources, waveguide, coaxial line, basic transmission
line theory, dielectric heating, induction heating, applicator and microwave oven designs and

application of numerical methods for microwave oven and applicator simulation.

PHC62-352 azaannd 1 4(4-0-8)
Acoustics |

dadunew:  PHC62-210 adinenansdmsuiiand 1 viveiseuniugiu

Prerequisite: PHC62-210 Mathematics for Physics | or Co-requisite

eivilgnesnwuudivelivannismeiidndvesnisduluuiiugiunuusng q lududen
WviaTan WAUTY HUTEUIY aunsAaUuenaind LazA1nauag1edg Usingn1salnisdsiu n1s
ANNAY karN1sanneuvetnauanaRndluveslva
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This course is designed to give the physical concept of vibration in string, bar,
membrane and plate, acoustic wave equation and simple solutions, transmission phenomena

and absorption and attenuation of sound waves in fluids.

PHC62-360 Wandanruzvauds 1 4(4-0-8)
Solid State Physics |

JUsAUNDU: PHC62-331 nafansaiausiu 1

Prerequisite: PHC62-331 Quantum Mechanics |

JriUsznouseitelasadandn madenuulaendn Tassadrsdundu msdamienlu
AN autRidrnudeuvesvanudiuasnisdulmuandn mwﬁLmuwé’mumaqﬁLﬁﬂmauuasamﬁ’a
YasBiEnATou TINTuRIeS

This subject consists of the topics on crystal structure, X-ray diffraction of crystals,
reciprocal structures, interatomic forces in crystal, thermal properties and lattice vibrations,

electronic energy band theory and electronic properties as well as Fermi’s surface.

PHC62-361 Wdndaarusvaauds 2 4(4-0-8)
Solid State Physics I

FvsRuneu: PHC62-360 Wandan uzyosuds 1

Prerequisite: PHC62-360 Solid State Physics |

seAnivszneudedaisafuiiEndvesansieiniuagnsussgng Sunstensening
Sidnmsou muszgndasisfii audiledidnnin msdudimdnlaeuaznaduusivinns
amunnsadlundn wlwdnuislsuazuslivdnuoufinlsls anmiBen wazndnvad

This subject contains the topics of physics of semi-conductor materials and their
applications, interactions of electrons, applications of semiconductor, dielectric property,
diamagnetic and paramagnetic properties, lattice defects, ferro and anti-ferromagnetic

superconductor and liquid crystals.

PHC62-370 Wanddamdes 4(4-0-8)
Nuclear Physics

daAunow: PHC62-102 WAnd#ugu 1

Prerequisite: PHC62-102 Fundamental Physics |

JFouarlddnuiierfvandivesiundoa slouuuddaedesudmdnuaznsaiianims
Touuuduwivan aungivilvdededlieios ndanudanioaswdsnuidundes wwudiaes
duedea AuTunsad nszurunisaatsdi Auduessdlusssued waRnssuvesiulunsadluaans
NaNNITYUIBITITATIFELATNIRTITANNTUATIE UJNTe1Tuades duns1elasnannis
doafuiusiunmisd uazmogsnuiiiuvinermansiBsinaluinidndiuades
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Students who participate in this course will study about properties of nuclei, nuclear
magnetic resonance and magnetic resonance imaging, cause of unstable nuclei, biding energy
and nuclear forces, nuclear models, radioactivity, decay process, radioactivity in nature,
behavior of radioactivity in matter, principles of radioactive detector and detection, dander
from radioactivity and protection, nuclear reactions and examples of work related

computational science in nuclear physics.

PHC62-380 wdaAnasTmsiandans 1 4(4-0-8)
Selected Topics in Educational Physics |

AnwmdngasiviidndvesUsemalneainefnauiadgdu wWisuisundnansivildnd
yaslnglutlagiufuussmadu 4 Anvunadanisaou Bmsiauasmsussidunaluiniand @nw
vhdomaiiand@nniinaulaanunanaide sAvnefedundngnsuaznszuiumsiSeu/msaey
Fmunganfulssmalnawazasasuiuimunsmadneimansuavwealuladluswan Fnwidym
SuRvndesiuamnudlafiuguluinfdndvesiFounasiuuisnsiauazdssidunadoiaun
sUnuuMsERUV e Fon1saeuiau ity vdsna

Study physics curricula of Thailand from the pass to the present, compare the recent
physics curricula of Thailand with other countries, study teaching techniques and assessment
tools, study interesting topics in physics education from research literatures, discuss about
the topics of the physics curriculum and learning/teaching process which are appropriate to
Thailand and to the development of science and technologies in the future, study problems
concerning students’ understanding of basics concepts of physics and develop assessment

tools or teaching methods or teaching materials for solving the problems.

PHC62-381 wdaAnasTMsiandanen 2 4(4-0-8)
Selected Topics in Educational Physics I

Fnunidgmsuisniosiuemnilainidndvesizoulussiuisenfnwneulareniogs
171 famnisnmsianasUsudiuna nszuiunsdeuazdenisasufivsansulssmalnewasaon
SufuiannmImanemaniuazmaluladiutlagtuuazeuian Weuidagmeanan naasuayly
TBmstanaztsnidunaviesuuuunisaeuniedenisasufifaundy dadvssaniswiofanssule
wazulaniodsuunanumainemanssuiendestuiniiand

Study problems concerning students’ understanding of basics concepts of physics in
high school or higher levels, develop assessment tools, teaching processes, teaching materials
which are appropriate to Thailand and to the development of science and technologies in
the future for solving the problems, test and use the assessment tools or the teaching
processes or the teaching materials, arrange science exhibition or show and translate or write

scientific articles related to physics.
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PHC62-430 Wdadnassmenandngul 4(4-0-8)
Selected Topics in Theoretical Physics
sedniiumsAnvuarefuseluideiiuraulanefidndngud Wemasounqu ns
Buiinsnnuidunis nouiduinsamies nguiduinsamitilu uas wnawinendesdu
This course emphasizes on studying and discussion of interesting topics in theoretical
physics. This course covers path integration, theory of special relativity, theory of general

relativity and introductory cosmology.

PHC62-431 viadednasmeiandnguidugs 4(4-0-8)
Selected Topics in Advanced Theoretical Physics
seinitiunsinnuaredusegluidoiuadlamsiandnguiduas iomesevaqua
msletalod nawinerdugs wasvgquiauuaioudy

This course emphasizes on study and discussion of interesting topics in advanced
theoretical physics. This course covers Einstein equation, advanced cosmology, and quantum
field theory.

PHC62-440 Wandvasinshannsa 4(4-0-8)
Physics of Gas Discharges

JdsAuneu: PHC62-340 g wdjuslimantnii

Prerequisite: PHC62-340 Electromagnetic Theory

Meiniasfnnnginssuvedilnaseudininiadeuiinmeldaualninsfiuavauali
fasunanua msfidauazguydendsnuuazeynnveanguinedisinisiauifa suiunis
wandvesfgluaunlniinaudang q vesaunului Aavisaiemas anda Talsun nsRawsa
YasfngfinufuiLazALRIUTIEINe

This course will study the dynamics of electrons under DC and AC electric fields,
production and decay of charged particles in weakly ionized gas, breakdown of gases in fields
of various frequency ranges, glow arc and corona discharges, discharge of gases in low and

atmospheric pressures.

PHC62-442 wdadnassmeilanduazinalulagvesnduinguazaiu 4(3-3-8)
lalasian

Selected Topics in Physics and Technology of RF and

Microwave

nsfnwAuimmsmalulaglumsussendldnunduinguazadululasnnludiusing
9 USRS Mg Janenans iWusu Jufeadesiudunsnianssninsmauiuian lnenisi
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Study of the progress in RF and microwave applications in various fields, such as
agriculture, medicine, materials, which are related to interaction between waves and matters,
by understanding the theories and experiments for those applications from research papers,

reports, thesis and textbook.

PHC62-443 wdaAndssmMamnalulagwanaunasiolsi 4(4-0-8)
Selected Topics in Current Plasma Technology

sedndazyhnsfnumenudvdlunstauinaluladwarauifiensuszgndldau
VATUAD 9 LWUNITNEAT NITWNNE WA Tan) Jusiu FaRerdestunsiudanataun nsia
ANt RvomaIan uardunIndersevinmanauniutan lnenisvianad-lafugiunmgu]
wazn1sneaeswennaluladnaiu 91nunAudde unauUsTAaY T1891un133e Tneninus
IGRSED)

This course will study of the development in plasma technology for applications in
various fields, such as agriculture, medicine, energy, materials, which are related to plasma
production, plasma diagnostics and interaction between plasmas and matters, by
understanding the theories and experiments for those technologies from research papers,

reports, thesis and textbook.

PHC62-450 azaadnd 2 4(4-0-8)
Acoustics Il

Andefuneu: PHC62-352 axpadind

Prerequisite: PHC62-352 Acoustics |

seAniiufnunisuniiduaznisiuresaiusraaiind viethadu uay AR Lsleunos
viowazozqaindilawmes nsindayqin exgafndvesdunndey szqaindveslaseaine uagnis
wUasdnyeye

This course is focused on radiation and reception of acoustic waves; waveguides and
cavities, resonators and acoustic filters, signal detection, environmental acoustics,

architectural acoustics; and transduction.

PHC62-451 Wandvauawasuaznisussynd 4(4-0-8)
Physics of Lasers and their Applications

dafuneu: PHC62-350 viriumans

Prerequisite: PHC62-350 Optics
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This course is focused on the physics concepts of beam optics, resonator optics,

photon and atoms, laser amplifiers, lasers, electrooptics, acousto-optics, and fiber optics.

PHC62-452 FteRnasIniemauaznsTday 4(4-0-8)
Selected Topics in Wave Physics and its Applications
swiniumsanvuazeiuseluidodeiuraulevendy mnuneuise unaw
Fems uifsde way evnynsiAndlusuuuudu q Aieates

This course is focused on the study and discussion of interesting topics in wave physics
from research and education literatures, textbooks, and other forms of intellectual

information concerning wave physics and its applications.

PHC62-453 Wadednassniansiauaziadesiioneauaans 4(4-0-8)
Selected Topics in Acoustical Measurements and
Instrumentation
seAniiumsfnnuarefvneluitedenaiesdiouarnisiansaumansoala a1n
UNANNITY UNANUMILNALA UaY Lﬂammﬁ\lﬁﬂﬁlugmwuﬁu ¥
This course is focused on the study and discussion of modern topics in acoustical
measurements and instrumentation from research and technical literatures, and other forms

of intellectual information.

PHC62-460 VAAAIVLUBLTIAIUIN 4(3-3-8)
Computational Condensed Matter

FdsAuneu: PHC62-360 Wandanuzvoands 1

Prerequisite: PHC62-360 Solid State Physics |

Y

seAniiiunsinuuasiinsgidamuesTanmuuiudensiinssidaiiauagnis
WsunsuidsinaniledlonnadinsilandvesTanuinma 9 1wy Saquimén Sasusznou Jan
Aadnd Yaqueledidnssn Wusu

This subject emphasizes on the study and problem analysis of condensed matter by
numerical analysis and computational programming to understand physical properties of
condensed matters such as magnetic materials, compound materials, semiconductors,

piezoelectric materials, etc.
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PHC62-461 dadnasmeiandvasian 1 4(4-0-8)
Selected Topics in Material Physics |

riliduigriunsdnwnazedussluidesssiiaulanai@ndvesian anunainy
Re unauIvINTg wilade war evmnaandlusuuuudu q

This course emphasizes on the study and discussion of interesting topics in material
physics from research and education literatures, textbooks, and other forms of intellectual

information concerning material physics.

PHC62-462 Wdafnassmeiandvasian 2 4(4-0-8)
Selected Topics in Material Physics Il

Fdungiiuns@nwinazeduneluiidesestugamsildndvesian nunanuide
UnANNIYINIG nilsde uag evmeildndluguuuudu 9

This subject emphasizes on study and discussion of advanced topics in material
physics from research and education literatures, textbooks, and other forms of intellectual

information concerning material physics.

SCI62-310  @dAAMSUINeIAERITaYA 2(1-2-3)
Statistics for Data Science
nsiieuntsaouseiviieanuuuiuieliindnuliddnndnnnsiugiuves

Brsmsadfnartuneuilflumsliesgidoya dniFoussdauiiBsufoRiieatuideadad

dAyudnmInuuteya Msasuteyalagldadfdanssaun nswansdoya N1snTIvERY

ANETTUSTEINeEuUT nsuanuasmaandu mflanans maveaeuaRgILLaTANS

DostuisatumuuUsUnu nsonaesuaznsiaTesianduiug |

This course is designed to introduce the students to the basic principles of
statistical methods and procedures used for data analysis. The student will have practical
knowledge of crucial statistics topics, including data gathering, summarizing data using
descriptive statistics, visualizing data, examining relationships between variables, probability
distributions, expected values, hypothesis testing, and introduction to variance, regression,

and correlation analysis.

SCl62-311 mimﬂ"lmmzamﬁqﬂ@aﬁqmm 2(1-2-3)
Numerical Optimization
nsSeunsaeuneividesnuuuiuifielideyaiiugiuieniuismssuaio

wAdgmnsifiudsgans imdadulagbiBadu dnAnwazannsoldnguiuasdaneifuie

witgmnisfindszansandliddeside Wewddumiinedemndivenmansuasinalulad
wazldaulunsfnwuiiady
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This course is intended to provide a thorough computational methods
background to solve linear and nonlinear optimization problems. Students will be able to
apply theory and algorithms to solve unconstrained optimization to solve related issues in

science and technology and use further study knowledge.

SCI62-312  InerAansdeyaiialy 4(4-0-8)
General Data Science
seddoonuvunndi el iTouduwaAnnmsuvosineimanidoua o

AseUAANEIAITIMeTiddyuaz i sTunmshaududeyavinelng Fhdeflazaseunqu loun

NSTIVTINTOYANITTINNITIANIINNTATIUUUTIADINITAATIEN MIUAAININAITAIANITAINAL

msfndulafifiteya nasnsurulasnivestoyatazarundududivestoya

This course is designed to provide students with an overview of Data
Science, covering a broad selection of critical challenges and methodologies for working
with big data. Topics to be covered include data collection, integration, management,
modeling, analysis, visualization, prediction, and informed decision making, as well as data

security and data privacy.

SCI62-313  AngnAansdayauazdyanuszivguaznisussend 4(4-0-8)
Data Science and Atrtificial Intelligence and their

Applications

seiniizusudonsesuie ndnnsmeineimanideya infedle uazvade
Jestulumsianisteya nisefuiedoya msafnmuiusssmesteya nseyuuaindaya
mﬂ%’%’auﬂaiumi?ﬁlami sefensuuziiAeafiu wnAanelygussivg Madlauoidaniue
nsAudu uaznafsuduvuiasuids seivds idndnwiiuiennuddyresmanidiu
"31/1mmam‘%yjauazﬂigigﬂﬂizﬁwjﬁmmiaﬂizqﬂm‘iummﬁﬁmmmﬁwmmam% N159ANIS
Toyavunltng ke NusulassieUsaniiey

This course begins with the core principles of Data Science and equips
students with the basic tool and techniques of data handling, exploratory data analysis,
data visualization, data-based inference, and data-focused communication. This course
also introduces the fundamentals of Artificial Intelligence — state space representation,
uninformed search, and reinforcement learning. Moreover, this course motivates students
to work closely with data and make data-driven decisions in different fields of science. This
course also touches upon ethical issues in Data Science and Artificial Intelligence and
motivates students to explore the cutting-edge applications related to Big Data, Artificial

Neural Networks, and Deep Learning.
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SCI62-314  AM9ETINUUUINGBIINTBYARALNITIANT 4(3-3-8)
Data Modeling and Management

sedniitiulifudieuddylunsaiauuudassnndeyauasmaluladi
wangandmiunsdnnisdeyalugluvuiiidnuaianmeiivainvats dndnwegldiauninee
ludun153ATgy n1sUszanana Msasisuuudnaes waznswauilusunsulunisesnuuy
udoyaiiuitunafauazarudosnisvesniagsia

This course emphasizes on emerging data models and technologies suitable
for managing different types and characteristics of data. Student will develop skills for
analyzing, evaluating, modeling and developing database applications with concerns on

both technical and business requirements.

SCI62-315  M5AATIAdaYALTIgINARE1YIYRaIn 4(3-3-8)
Business Intelligence and Analytics
seinidiunsruaumslieneitoyaiifoglunegsiafievlugesdanusivid

annsoilldlunisdndulauazadrdentalunsvhgsin sednidagldesuisndnnsvesnis

Inneideyadegsfivedsgaeain uasliihdnuldnmsiiniinseideyaidsgsfaiiensiam

aarnsnelenisudsdululanagiu
This course emphasizes a process of analyzing business data to obtain

business insights and actionable intelligence and knowledge, in order to support better
business decision making and capture new business opportunities. This course will give
students an understanding of the principles and practices of business intelligence and data
analytics to support organizations in conducting their business in a competitive

environment.

SCI62-316  M3iBEuivaagas 4(3-3-8)

Machine Learning

[

seiniiasuenuifugiuduineimansuagimnssumanslisududimni
mATeuaziann wadauazmsuszondldemanisnunsifouivenaios dnAnwazlsZeuinms
ganuuy M5lUla3e szuunsUsEanan 19 gRa1 AR LLUUS A0 9 AREUINI9IN
RHG

The course introduces students from a variety of science and engineering
backgrounds to the fundamentals of machine learning and prepares them to perform R&D
involving machine learning techniques and applications. Students learn to design,

implement, and evaluate intelligent systems incorporating models learned from data.

SC162-317  UguyUszhing: nsidnlanien 4(4-0-8)

Artificial Intelligence: Natural Language Understanding
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This course introduces students to the linguistic knowledge of natural
languages together with the algorithms and technologies for processing them. Key linguistic
concepts of words, morphology, parts-of-speech, syntax and semantics are presented
together with algorithms and technologies like regular expressions, finite automata,
context-free grammars, unification, first-order logic, lambda-notations, hidden Markov

models as well as other rule-based or statistical algorithms.

4

SCI62-318  mslUsunsuARNWAMRsHmMTUINeAanstayauasyaiusshnvg  4(3-3-8)

Computer Programming for Data Science and Artificial

Intelligence

sedvidniulfinAnudeulusunsunouiinmosdmsunidammma
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TUsunsu

This course focuses on students writing computer programs for solving
problems, finding data science, and applying artificial intelligence tools to solve real

problems using programming skills.

SCl62-321  UAadl 4(3-3-8)
Forensic Chemistry
meiniiuduitnslinssimaaiifeussgndldlunsiene i anuazansd

Fesmual LWy a1siedeua Au dulsuazui weyingsede wiAulu s ian il euay
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NA9IanNIIABaANTOU WasiinsUssgnanliingmans
This course focuses on methods in chemical analysis for analyzing materials

and controlled substances such as coating materials, soil, fibers and glass, explosive

residues, gun-shot residues, fire residues, drugs and alcohol. Sampling techniques and
techniques for chemical analysis such as spectroscopy, chromatography and electron

microscopy will be studied. Applications in forensic science are also included.

aaa,

SCl62-322  aNANe 4(3-3-8)
Forensic Physics
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This course focuses on motion in one and two dimensions, linear
momentum and collisions, fluid mechanics, waves motion, sound wave, electromagnetic
waves, heat and temperature, electric circuits, atomic physics. Applications in forensic

science are also included.

SCI62-323  fAv2INeN 4(3-3-8)

Forensic Biology
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This course focuses on properties of genetic material and heredity, markers
for genetic identification, collection and preparation of DNA samples, techniques and
diagnostic methods for DNA, principles of individual DNA analysis. Applications in forensic

science are also included.

SCl62-324  URgnA 4(4-0-8)

Forensic Statistics
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This course focuses on statistical techniques in forensic science studies, data
analysis and statistical inference, the use of statistical packages and the interpretation.
SCl62-421  WdipAnasININTAINEIAIENS 4(4-0-8)

Selected topics in Forensic Science
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This course focuses on case study, thorough analysis from origin to the end.
Cases are selected according to class interest. They may lead students to further study in

special problem or research project.

SCI62-330  InIensasivdmiuriaseuineaans 2(2-0-3)
Contemporary Psychology for Science Classroom
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This course is designed for students to know an overview of general
principles, theories, issues, and research related educational psychology, developmental
psychology, neuroscience and organizational psychology that can be applied for and
solve problems of teaching and learning in science classroom. It also includes choosing
appropriate tools or technology in order to construct inspiration, cognitive thinking and

understanding for learners in present day to perceive science.

SCI62-331  n1sdanisiiaaseuIneransenln 2(1-2-3)
Modern Science Classroom Management
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This course is intended to provide students definition and types of

teaching methods and classroom management of Thailand and international. The

students have to learn about science classroom management from case study in
research paper. They can then apply those methods and solve problems in science
classroom. Moreover, the students have to practice managing science classroom both

in scenario and real situation.

SCI62-332  N153AkAzUITAUNANITADULASNITTEUINGIANENS 4(3-3-8)
Measurement and Evaluation of Teaching and Learning
Science
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This course is designed for students to conceptualize measurement and
evaluation as applied to behavioral sciences. The students have to use these concepts to
measure outcomes from teaching and learning process in science classroom, in cognitive,
affective and psychomotor domains. The students are able to interpret and treat the
outcomes of the measurements from teacher-made and standardized tests for teaching

science, as well as formative and summative evaluation. In addition, the students have to
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know basic statistics, be able to choose appropriate tools, and be able to measure and
evaluate learning and teaching outcomes from case study, effectively.
SCI62-333  UIANTTUAIMIUNITHDULAZNISISEUINENANENS 2(1-2-3)

Innovation for Teaching and Learning Science
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Students of this course will study about using and developing teaching and
learning innovation for science classroom, in different types for example, teaching aid
equipment, demonstration media, application software, computer simulation, etc. The
students have to bring this knowledge to solve problems which causing obstacle to learning
science. Moreover, in this course, the students will be provided opportunity to design,

create and test their innovation for science classroom.

SCI62-330  nswaunUfANsuaziATaiannaas 2(1-2-3)

Development of Laboratory Lesson and Experimental

Tools
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Students of this course will study about using and developing teaching and
learning innovation for science laboratory, especially experimental set or equipment for
practicing including lab direction, both hand-on experiment and software. The students
have to bring this knowledge to solve problems which causing obstacle to learning science.
Moreover, in this course, the students will be provided opportunity to practice as lab
teaching assistant, as well as to design, create and test their innovation for science

laboratory.
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Research Training in Science Education
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This course is intended to provide students undertaking a small project in
science education in research laboratory of university under the supervision of a faculty
member.
SCI62-336  N199DNKUULNTIANITHLAZAINITTANIINYIANANS 2(1-2-3)
Scientific Exhibition and Activity Design
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This course aims at providing students knowledge in transferring science
knowledge to people in different background and ages, by using interesting science
exhibition and activity, can choose appropriate tools to create interesting and up-to-date
scientific exhibition and activity, including efficiently communicate science knowledge to

participants.
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MAC62-170 USAuuauayn 2(1-2-3)

Fun Puzzles
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This course encourages students to understand the mathematical concepts hidden
in the puzzles within the topics: the tower of Hanoi, the route inspection problem, Chinese
remainder theorem, coloring problems, optimization, the birthday problem, the logic
puzzle, paradox, etc. Students will be expected to demonstrate in term of mathematical

analytical thinking.
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MAC62-171 aynAnfuAiinAans 2(1-2-3)
Learning Mathematics through Activities
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This course aims to develop and strengthen students’ mathematical knowledge and
skills through games and activities. The course will cover a selection of the following topics,
using a calculator and mathematical programs to solve problems, probability, presentation

of statistical data, geometry, and current interesting topics involving mathematics.

SCI62-337  i@3suniaugordnnisaauinerdans 2(1-2-3)

Preparation for Career in Teaching Science
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This course is designed for a preparation of students before working as a
science teacher, both content and practicing. The course covers different parts, for
example, personal building, teacher’s values and ethical principles, general knowledge
related to educational organization, educational law, ways to success in teaching career,
organizational culture, teamwork and leadership skills, educational news, science and

technology advancement, etc.

SCI62-338  N13ERUINIAEASIUNANGATUIUIUA 2(1-2-3)

Teaching Science in International Curriculum
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This course is designed for students to gain knowledge and be able to work in
the field of teaching science globally. The course covers in parts of international educational
system, international curricula, international qualification, international educational culture,

international school and bilingual school system, worldwide educational news, etc. In the
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course, the students will be given opportunity to practice teaching science in English or other

language of interest.

SCI62-339  HUsznaun1smainendansinun 2(1-2-3)

Science Education Entrepreneur
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Objectives of this course are to provide students overview of teaching career
in science. The students are able to initiate or apply knowledge, methods, or concept
associated with teaching science to be appropriate in social, economy, and situation of the
world today. Guideline of this course emphasizes on using idea from teaching science to
create new product or business, for instance, development of lab prototypes, development
of learning and teaching aid tool, development of educational application for smartphone,
private education, homeschooling, including teaching to special education learners, etc.
Furthermore, the students of this course will be cultivated ethics and moral for educational

entrepreneur, in order to fabricate a good science in community.
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COS61-352 [Inenenansdnuiiiornissudl  |a4-0-8) |COS62-352 [Anenenamsanwifionsnssudl 21 |4(4-0-8)
21
COS61-353 | Ineneansfnwigdionseu 4.0 |4(4-0-8) |COS62-353 [Inenmansnugesdew 4.0  |4(4-0-8)
COS61-400 |msimunandavunuidosdiy 4(3-3-8) |COS62-400 msfadaundedu 4(3-3-8)
COS61-401 |theamulsvamitesidedu 4(3-3-8) |COS62-401 |misAmuiangnulszamioy  |4(3-3-8)
ey
COS61-403 | msusanananinitodu 4(3-3-8) |COS62-403 msUszanananmiedy 4(3-3-8)
COS61-404  |WtefnassniantsUsvanana  |4(3-3-8) |COS62-404 |Hidefmassnienisuseanana  |4(3-3-8)
a2 am
COS61-a24  |szuunainluifadunay 4(3-3-8) [COS62-424 |szuumaimliifadunazinesdiiy |4(3-3-8)
Lﬂaaaﬁﬁugm g
COS61-427  |Wdefnassmeaymsemansuay |4(3-3-8) |COS62-427 |idefnassnivaynsmansuay  |4(3-3-8)
UTTHINA UTHINA
COS61-428  |Tayaineransvwnvuay |3(2-2-5) [COS62-428 |Teyaineransuuiaivguay  |4(3-3-8)
add adf
COS61-842 |ipflvonndasdrons 4(4-0-8) |COS62-642 |inflvnap3asdrans 4(4-0-8)
COS61-443 | ailvaeian 4(4-0-8) |COS62-443 |wnilvasian 4(4-0-8)
COs61-444 | waluladuoansgen 4(3-3-8) |COS62-444 |weluladueanosea 4(3-3-8)
COS62-472  |&uuun 2 2(2-0-4)  |feunansiedan
wnu
MAC62-103 |upapdadviunisussnuen  [2(2-0-4)  |deanangu
MAC62-350 aumu%aayﬁuéﬂamﬁaﬁu 21-2-3)  [Fynendadu
PHC61-310 |sutleuiilesmavdmiulym |4(3-3-8) |PHC62-310 |sztleuidilisiavdmiutym  |4(3-3-8)
meNEnd Mg
PHC61-332 [narnansmaudiu 2 4(4-0-8) |PHC62-332  |naransmausiu 2 4(4-0-8)

230




ningaIuIuUge w.A. 2561

nangasuTuUge w.A. 2562

=
nsilasulas

PHC61-341  |ushwdnlndindemnnm 4(3-3-8) |PHC62-301  |ushwnlnduBermnm 4(3-3-8)
PHC61-342 |Wandueswanasn 4(4-0-8) |PHC62-342  |W@ndueswanaun 4(4-0-8)
PHC61-351 [Sumsisenuesaduivian 4(3-3-8) |PHC62-351 [Sunsizevesnduusimantai  |a(3-3-8)
fulan
PHC61-352 |ozaafind 1 4(4-0-8) |PHC62-352 |ozqafnd 1 4(4-0-8)
PHC61-360 |Wandaauzvasuds 1 4(4-0-8) |PHC62-360 |TAndanuzvosuds 1 4(4-0-8)
PHC61-361 |Wandanuzvasuds 2 4(4-0-8) |PHC62-361 |Handanuzaasuds 2 4(4-0-8)
PHC61-370 |Wanddades 4(4-0-8) |PHC62-370 |W@Andlandes 4(4-0-8)
PHC61-380 |dofnasssil@nddnur 1 |4(4-0-8) |PHC62-380 |Whdefnassmsidnddnen 1 4(4-0-8)
PHC61-381 |Wdofnassnisil@nddnwr 2 |4(4-0-8) |PHC62-381 |WhdoAnassmnsilandfnen 2 4(4-0-8)
PHC61-430  |Wadadinassmailandveud] 4(4-0-8) |PHC62-430 |vdlodinassvneil@ndvgud] 4(4-0-8)
PHC61-431 |adodaassmailandngufiduge|aa-0-8) [PHC62-a31 [vhtadaassmeiandvquiitugs |aa-0-8)
PHC61-440 |WandvesineRawmsa 4(4-0-8) |PHC62-440 |WAndvesinwRausa 4(4-0-8)
PHC61-442 |Hidefnassniidnduas 4(3-3-8) |PHC62-442 |adednassnisii@nduas 4(3-3-8)
wielulafvesrduivguazaiu wielulafvesrduivguazaiu
lalasian laulasian
PHC61-443 |Fiternassviamalulad 4(4-0-8) |PHC62-443 |atednassnianaluladwaiaun [4(4-0-8)
wanaunasie anle vl
PHC61-450 |ozaafnd 2 4(4-0-8) |PHC62-450 |ozAafind 2 4(4-0-8)
PHC61-451 |WAndveaawwesuagn1sussend |4(4-0-8) |PHC62-451 |MAndvenawesuaznisuszand  |4(4-0-8)
PHC61-452 |adednassmenauuarnisld  |4(4-0-8) |PHC62-452 |Hadefmassmendunaznisidon |44-0-8)
Y
PHC61-453 |[Fadefnassnienisinlag 4(4-0-8) |PHC62-453 |Hdofnassnnisinuay 4(4-0-8)
w3osdleaumans w3nsleneaumans
PHC61-460 |TanAruuunigsAm 4(3-3-8) |PHC62-460 | JanaiunuuiBanudm 4(3-3-8)
PHC61-461 |Whdednassnieildnduesian 1 |4(4-0-8) |PHC62-461 |vhdednassmeiidndvesian 1 |4(4-0-8)
PHC61-462 |Whdednassnieildnduesian 2 |4(4-0-8) |PHC62-462 |vdednassmeiidndvesian 2 |4(4-0-8)

3.3 MswWiguiisunedvlundngns nundvaenias

nangasuTuUe w.A. 2561

nangnsuTuUse w.A. 2562

msasunlas

a o o o
A. VUINIVADNLET (8 WBNA)

) T
A. UINIVADNLET (8 WUeNA)

ThaenBeuanseviiledeuluniinedetdvaneal

Thdeneuansedviiledeulunininendetdeaneal

%39 Wananseivinelull

30 @enansedvdelul

MAC61-170

USAuuauaun

2(1-2-3)

MAC62-170

UTAuuauayn 2(1-2-3)

MAC61-171

aundniupdinans

2(1-2-3)

MAC62-171

aunAniuadinaians 2(1-2-3)

231




NMARNUIN U

Uszi’auazmmmmﬁmmimaqmmiéﬂsgﬁwé’ﬂqm



LUUNBSUUIZIARAZNAIIUYDID19158 (Curriculum Vitae)

9197158 A5.NI50UAS Ale

UNINY1AEIBBANWA INsENIA
dundvnInendans nsans
222 . eus 0.v1fan 2.UATAIEIINIIY 80160 Email

093 580 0204
075 67 2004

dpunsiri@mail.wu.ac.th

1. MsAne (Feea1uanUanga)

AR #1913%/8070UN15ANEY U w.a.
Ph.D. Physics/University of Lodz, Poland 2558
M. WeFEnsAnYT - NaNd/uninedeiduaneal 2549
.. ANEAEnS - @1 NENG/ NIV RYEIVATUASUNS 2546
Ignandanil
2. Uszaumsaln39ineu (Beearduaintanga)
AUAUITY - BIANTVIONUIBIY U w.e.

Y

919158 AUNIVINGIANERNS UANINBFEIaUaN YAl

2550 - UaqUu

3. ALY IYY

1) nMaimukazaiiedalssavgiieldlunisiseunisaeulviand i Wy namans

s & aa [ 1 1d kL
eInenarans aaumvnamans iandealud Judu

2) NAEUABEN9INAIwInAsuAIEAdaendLsdaUntnsalnt (XRD XRF wag TXRF)

3) WAk UUINaeternauLwazluanaie SIS e U Saou

4. Yszaun1salnnsaau

M 3 O3 aidi

A0NUUNITANET — AL/ANAIYT — @1VIIVHOU

U w.el.

UNIVEEISYaNYal dinIvInerans aunimniand (seauuTygn

=

)

UnsAneNay

® PHY-101 nanf@nd 1

2550 - YU

® PHY-102 UJURMsWENd 1

2550 - YU

® PHY-103 nanWand 2

2550 - YU

s

® PHY-104 UHURAMSIENE 2

2550 - YU

® PHY-106 andily

2550 - YU

® PHC-320 WaAnAsgaumnnuariEndiBeata

2560 - YU

(%
a wa o

® PHC-200 UfUAnsiANdTunans

2560 - YU




5. nanumMedrnsdounds 5 Y @lilvdnunilmesnsfnuiiiosudioynn)

5.1 UNAMUITY

doumds 5 U (A.A. 2014 - 2018)

1) Wibig, T., Dam-o, P. (2017). Citizen science project nuclear e-cology; modern physics
education at the high school level. New Trends and Issues Proceedings on Humanities and
Social Sciences, 3:5, 85-92.

2) Dam-o, P., Gondek, J., Karbowial, M., Wibig, T. (2018). Observation of the Effect of
Gender on Children’s Concept of Motion; Sustainability Issue. Sustainability, 10:9, 3076.

5.2 unAnuiTe/Avmsiausluiivssguiving

founds 5T (A.A. 2014 - 2018)

1) 5181801, 0., Asatad, 9., s33uAsh, 1., uniuah, w, 3dn, v, dle, w. (2560). glusdanpeis
Pdwiulduszneunisiseunisasuainianamansiuseaulisenfne. $INYsEIIvINITTEAUYI
wuanwalisy asei 9, 30 — 31 FuNAY 2560, UANINYIFLIRLANYAI, UATFASEITUIY, e,

2) InajUssials, v., 1Bonng, 5., fle, 1. (2560). ANuFTiug usadnmanifisidudenisiFeu
Wand dwsuin@nwiienssumans uninedeidednuel”, VUUsegnIvINITIEAUYIF NISISEUT

a

19930, 27 - 28 Jwpu 2560, W Inendetdudnuel, UATASSIINTIY, N,

5.3 UNAIUNINIVINIG

dounas 5 U (A.f. 2014 - 2018)

1) Wiyad, n., Ale, w. (2017). aun1sildeSurenisindiounuesdnising 4, Thai Journal of
Physics, 34:3 — 4, 30 — 34.

5.4 Wil4da/A1571/1nd15n1580U
founas 5 U (W.A. 2557 - 2561)

Ao, W. (2559). NanW@NA 1. LONEISUTENBUNITEDY, UNINYI1AYIBLANWAL.
#

1) a 1.
2) ala. . (2559). nanWand 2. 1ena15UsLNoUNISEBY, UN1INY1a8I88aNwal.
3) fle. W. (2561). WANABs@uMAMLasTANAT@DRA. WnansUsEnaunsaey, UnIngay

v v L3

InYanutd

6. WNYIAALAZIINTA

\esAnn/3199an1e5y U w.a.

The first price award for poster presentation of the title “The nuclear 2557
e-cology remote laboratory: the lesson on heavy metal levels in
roadside plants using XRF technique for school pupils” at European

Conference on X-ray Spectrometry, Bologna, Italy, 15 - 20 June 2014




LUUNBSUUTZIARAZNAIIUYD9D19158 (Curriculum Vitae)
919138 A3.duNad Baung

UNINY1AEIBBANWA nséEws 075 67 2933
A3 endans nsans 075 67 2004
222 31.10 . Weys 0./11fa1 2.UATAIEIINTIY 80160 Email  sampart.ch@mailwu.ac.th

1. MsAne (Feea1iuanUanga)

AR #1913%/8070UN15ANEY U w.e.
WA, Wand uninendumaluladasuni 2547
M. Wand uvInenduuiing 2541

2. Uszaumsaln9ineu (Beearduaintanga)

AIUVLSIY - D9ANTUIINUINIU U w.A.
919158 aAdnd drindvIneenans unnInerdeadednual 2559 - Jagdu
thilandirdeassounia aaduldouastulasnseu 2548 - 2559
9191358 MAIYINENG AEINemans Ui Ineraeingo 2547 - 2548

3. ﬂ’J’lﬁJL‘?JIEJ'J‘lﬂiyl

1) Radio Frequency (RF) and Microwave heating and its Applications for herbs and
food drying

2) RF and Microwave system design for particle accelerator

3) Computational Physics and computer simulations for Physics phenomena
4. Uszaun1salnnsaau (W.A. 2559 - 2561)

f O g
Yaan1tiun1sine - ang/n1A3v - sunIviiiaeu U w.a.

wInendedednuel drtindvinetmand awiufiEnd (sedutsyed)|  InsEnwdiaeu
® PHC 220 namansAaadn 2559 - Jaqdu
® PHY 102 UURnslaEnd 1 2559 - Uagdu
® PHC 101 WAndfiugm 1 2559 - Uagdu
® PHC 210 AdlaAansdmsuiand 2559 — JaqUu
® PHC 102 WaAndiugu 2 2559 - Uaqtu
® PHY 104 UURN1sWENd 2 2559 - Uaqdu
® PHC 351 SunsnIensewinndullalasiviuazaduing)iuian 2559 - JaqUu
®  PHC 200 UfiRmsilAnddunans 2559 - Uagiu
® PHC 201 Advanced Physics Lab. 2559 - 2560




F2ANUUNITANYI - ANL/NIAIYY - §1V1VNEHBU U w.al.

® (OS 480 TASINUITYANSUINGFANENTTIAIUIY 2559 - 2560

5. uaeunivn1stounds 5 U @lilvdrunilwesnisinuiiiesuliayan)
5.1 unAnuiTe/Avmsieusluiivssyuiving

1) Kittimanapun, K., Chanlek, N., Cheedket, S., Juntong, N., Klysubun, P., Krainara, S., ... &
Supajeerapan, S. (2016). SLRI beam test facility development project. Proceedings of the 7th
International Particle Accelerator Conference (pp. 2539-2541). Busan, Korea.

2) Juntong, N., Boonsuya, S., Cheedket, S., Dhammatong, C., Krainara, S., Phacheerak,
W., ... & Suradet, N. (2017). Commissioning of the SLRI storage ring second RF system.
Proceedings of the 8th International Particle Accelerator Conference (pp. 4328-4330).
Copenhagen, Denmark.

3) Samoh, A, Sirisathitkul, C., Cheedket, S., & Danworaphong, S. (2019). Magnetic field
simulations in flywheel energy storage system with superconducting bearing. University
Politehnica of Bucharest Scientific Bulletin Series C: Electrical Engineering and Computer
Science, 81(3),227-236

6. \NYTAAMLAZINNTA

\Neshan/3197anlasu U w.q.
U AUn. (ulasaNsUSynenniyawiiien) ves and. (@ulnanunesu | 2542 - 2547
AUAYUNITINE)

European Graduate School Fellowship from University of Tuebingen, 2545 - 2545
Germany

DAAD Fellowship from German Government 2543 — 2544

YU WA, (URRLIkazdUaSUETANNENTORAYINUINEIPanSway | 2537 - 2542
walulad) ¥89 @@m. (@vudnasunisaauinedanskasinalulad)




WosUUTLIALATNAIIUVDID12158 (Curriculum Vitae)

¢ o/ ¢ 1 L)
219158 A5, Yol Ingusziasy

WINeNdeIdeanual
dindw Inerenans
222 . eus 0.v1fan 2.UATAIEIINIIY 80160

n581s

Email

nséwn  075-672083
075-672004

ychairot@mail.wu.ac.th

1. MsAne (Feea1iuanUanga)

A #1913%/8070UN15ANYY U .
Us.. | Ienmansideduia/aninetdeiagansel 2551
WA | WeAERSIIAINI/ AN INe1aEIaeaNwal 2548
wu. | wealuladnsdanismsneinsmeianasmelly/aninenduidednval 2545
2. Uszaumsaln1ineu (Seedrduaintangn)
AILAU9TY - BIANTUIDNUIBIY U w.A.

919158 @11l

Y

MIVINGEENS UPINe1deIaYENEl

2551-U39Uu

3. AUBEIYIY

1) Weneansiernuin (eateaine) aynsenans a1siAmans)

4. Uszaumsalmsaau (Goumnds 5 U 2555-Uagliv)

M i O Lid

an1unsinen - anz/n1A3Yn - arvndundiseu U w.a.
UNINAEISYaNEal dnIvIerans auidnd (szauusgans) UYnsfinwiitaen
® 5C-102 UsgihuazUsvgrveinermansiazinalulad 2551 - 2558
® SC-101 Aneeansuazimaluladiuuyyd 2551 - 2558
® 1201-104/PHY-104 UUAnsHENG 2 2552 - 2557
® PHY-102 UURnsWand 1 2553 - 2558
® (0s-120 Yfun1sand 2553 - 2557
® 05200 Ineansidermandedu 2554 - 2556
® (C0S-201 mslusunsu 1 2554 - 2555
® (O0S-321 aynsFnaningnIn 2554 - 2557
® (0S-320 WandussanALaznain 2555 - 2557
® SC-106 lanuagszuugiey 2555 — 2558
® (05-323 MIANUTIANIUNININGIAIERNS lan wazeInia 1 2555 - 2557
® PHY-302 maenansilanditugiu 2555 - 2557

49




an1unsAnen - Anz/n1A3Y - arvndundiseu U w.a.
® (0S-325 gailyuingn 2555
® (C0OS-422 ANUANIEIINYR 2556
® (05-480 lAs91tATLdUSUINYIAENILTIA I 1 2556 - 2558
® (0S-322 5504Inen 2556 - 2557
® (0S-481 1ATHUITIAMTUINGIPENSITIAIUIL 2 2556
® PHC-100 UftRnsiAndtuiugy 2556 - 2558
® (C0S-350 NM3HNMUITEY 2557
® MAC-251 suideuitifesuavideci 2557
® (COS-620 MIANBUTIAIUIUNIINYIAERS lan Lageine 2 2557
® PHC-321 M3IAENS 2558 - 2561
o MAC-351 sulsuiigaduavdmsuaunsifseniusanday 2558
® (0S-360 M3TaeIUsNgMsaiNandsisnauitanes 2558 - 2561
UNINISEIdEaNEal dinIvIerans aniand (seauuSgaien) Ynsfinwiitaen
® (PS-602 mil,%‘émiﬂil,mim%uq\‘i 2555

5. wauNIIBINIsdounas 5 U (lilddumidavssnisfinwiiesuuiygyn)
5.1 UNAIUNINIBING
dounas 5 U (a.A. 2014 - 2018)

1) Yaiprasert C. (2018). Data Cleaning. The 10th Walailak Research National Conference
2018, p. 128.

2) Yaiprasert C. (2018). Climate Situation in 5 Top-Rated Tourist Attractions in Thailand
by Using Big Data RSS Feed and Programming. Walailak Journal of Science and Technology,
Area-based Informatics, 15(5): 371-385.

5.4 Wil4da/A191/0nd15n1580U
founas 5 U (W.A. 2557 - 2561)

1) Felsanl ngjusziasg (2561). lanuasszuugses Earth and Solar System. Whasled
https://drive.google.com/file/d/1Xpaf6MlkaQu_Bt6s4GCz06-vKLzyeFed/view



WasuUsziRnasNaI1uYa9e13158 (Curriculum Vitae)
HY28Aan519158 A9.9558715nY NDIAUNS

UNINY1AEIBBANWA AW 075-672087
AunIenInendans nsans  075-672004
222 . eus 0.v1fan 2.UATAIEIINIIY 80160 Email  janyarakto@wu.ac.th

1. MsAne (Feea1iuanlanga)

AR #1917%/an10un15Anen U w.e.
Us.a. ANIAPNENT/PNAINTIININEAY 2552
WA AMIAFNERNS/UNINGD LN EATANENS 2547
M. ARIAFNERNS/UNTINGID LN EATANENS 2544

2. Uszaumsaln1ineu (Seedrduaintangn)

o 1 3 | 1 =

AUNUY - BIANTUTONUNY U ..
9139138 AN Inermans unIneraeiuanyel 2553-2560
HYIeMans19138 Usshddniyinermans uninedeidednuel 2560-Uag0u

3. ATV
1) e duunaznsussend
2) NMIAATILILUUAAARR

4. Uszaumsalmsaau (Goumnds 5 U 2555-Uagliv)

M 5 O il
aa1dunsine - aauz/n1AdYn - arendundiseu U n.A.
wivendedednuel dindvivedans awiedinans (Geauliyaned) | In1sdnundiaey
o MAT-113 adinranivialy 2553 - Jagdu
® MAT-101 upaAad 1 2555 — 2558
® MAT-102 upaaaa 2 2555 — 2558
® MAT-107 AnAa@ns1 2555 — 2558
® MAT-108 ARAAAT2 2555 — 2559
® MAT-109 AlnAIENT3 2555 — 2559
® MAT-112 pdlnAans4 2555 — 2558
® MAT-201 adinrnanidmnssudugs 1 2555 - 2558
® MAT-202 adinenansirnssudugs 2 2555 - 2558
® MAC-220 HyAdlaLdaLay 1 2553 - UaqUiu




aontunsAnen - ang/nAd - anAniiaeu U w.a.
® MAT-203 fivadiafaduwasnisussend 2553 - Jagdu
® MAT-206 aumsiBseniusiaznisuszand 2555 - JaqUu
® MAC-212 gnadinuazn1suszens 2553 - Jaqiu
® MAC-324 Nufdnuiuuazn1sussynd 2559 - Uaqdiu
o MAC-422 ngufisrunudiinseidou 2560
® MAC-460 MUaANATININANNFAENSITIAIUIN 2560
® MAC-321 aunsideiteddudossu 2558
® MAT60-103 uLpaAsd 3 2561

5. NaUNI9IVINISHaunas 5 U Alilvdruniswesnsdnviiesulsygyn)
5.1 UNAMUITY
doumds 5 U (A.A. 2014 - 2018)

1) Tongsomporn, J., Laohakosol V. (2017). Polynomial whose values at the integers are n-
th power of integers in a quadratic field, KMITL Science and Technology Journal. 2017, 13-21.

2) Tongsomporn, J., Laohakosol, V. (2013). Stability of a generalized trigonometric-
quadratic functional equation. J. Functional Spaces and Application. 2013, Article ID 309098,
16 pages.

5.2 unAuIde/Avinisiaus lunuseyudving
doumds 5 U (a.A. 2014 - 2018)

1) Tongsomporn, J., Laohakosol, V. (2018). Intermational Conference on Mathematical
Sciences and Statistics (ICMSS2018). 6 — 8 February, The Le Meridien Putrajaya, Putrajaya,
Malaysia.

2) Tongsomporn, J., Laohakosol, V. (2016). Polynomials whose values at the integers are
n-th power of integers in a quadratic field. KMITL International Conference on Mathematics:
Number Theory, Graph Theory and Applications 2016. 22 - 25 December, Department of
Mathematics, Faculty of Science, King Mongkut’s Institute of Technology University, Bangkok,
Thailand.

3) Tongsomporn, J., Laohakosol, V. (2015). Polynomials taking Gaussian integer values,
which are nth power, at Gaussian integers. N15Usg13YIN1INE WY IUIULAENTUTZLNA adsfl 6
U591 2558. ANEINEIAENS UNTINENRENEATANENS, NTIVNLIIUAT, Ine.

4) Tongsomporn, J. (2014). A remark on Generalized Factorials and Integer-Valued
Polynomials. Elementare und Analytische Zahlentheorie 2014. 28 July — 02 Ausust,

University of Hildesheim, Hildesheim, Germany.


https://ces.wu.ac.th/registrar/class_info_2.asp?backto=learn_time&option=1&courseid=27473&semester=3&acadyear=2560
https://ces.wu.ac.th/registrar/class_info_2.asp?backto=learn_time&option=1&courseid=27590&semester=1&acadyear=2560
https://ces.wu.ac.th/registrar/class_info_2.asp?backto=learn_time&option=1&courseid=27641&semester=3&acadyear=2559
https://ces.wu.ac.th/registrar/class_info_2.asp?backto=learn_time&option=1&courseid=27470&semester=3&acadyear=2558

5) Tongsomporn, J., Laohakosol, V. (2013). Generalized Factorials and Integer-Valued
Polynomials. M3UsEyinnsnge]inuiuwaenisussend asan 4 Useanl 2556. n1e3
ANAAIANSWATEADR AULINYIANERNS UNINYIFYFVATUATUNS, @990, e,

5.3 UNAIUNINIBINTG
gounas 5 U (W.A. 2557 - 2561)

1) g3 Yayengy Wadidn Jumsife uaz 335813504 nedauns.(2557) . amsuUasanuangiaz

q
& a

nmsunleywmsildnd. #andlne., 2014, 3(30), 22-28.
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dindyinerdans nsens  075-672004
222 9. neU3 0.91f87 2.UASAIEIINTIY 80160 Email  kpadisak@gmail.com
1. Mm3Ane (Feedrduantangn)
AR §19138/8010UN5ANN U w.a.
WA ARIRFNENTUTEENA/ A INendewmalulagauns 2560
N4 MYINTAUUY/PAINTUUNING IR 2551
.. ARIAPNENS/UNTIN IRV ULAY 2545
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1) Meleshko, S. V., Grigoriev Yu. N., Karnbanjong, A., & Suriyawichitseranee, A. (2017).
Invariant solutions in explicit form of the Boltzmann equation with a source term. Journal of
Physics: Conf. Series. 894(1):408-412.
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5. naunivnisfounds 5 U @lilvdrunilvesnisinuifiesuliayan)
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1) Bodhisuwan, W., & Sangpoom, S. (2016, October). The discrete weighted Lindley
distribution. In Mathematics, Statistics, and Their Applications (ICMSA), 2016 12th International

Conference on (pp. 99-103). IEEE.
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5. wasumsIvInisdaunas 5 U @ldlvdrunilswesmsdnwiiiesuuTygn)

5.1 unAa3dY  (WeugULUUUTINYNTHYBMNIINGIGEALSEUY American Psychological

Association APA 6" edition lngiseea1nUanan)

1)

7)

8)

9)

Auniqg, R., Pakasi, N. & Boonyang, U. (2020). Synthesis and in vitro bioactivity of three-
dimensionally ordered macroporous-mesoporous bioactive glasses; 4555 and S53P4.
Journal of the Korean Ceramic Society, 57, 305-313.

Saetang, P., Charoensuk, T., Boonyang, U., Jantaratana, P. & Sirisathitkul, C. Phase
Transformations in Mn-Al and Mn-Bi Magnets by Repeated Heat Treatment.
Transactions of the Indian Institute of Metals, 73, 929-936.

Charoensuk, T., Sirisathitkul, C., Boonyang, U., & Jantaratana, P. Enhanced Magnetic
Squareness in Manganese-Bismuth Mechanical Alloys Incorporating Magnesium Oxide.
Materials Science, 25(2), 166-170.

Charoensuk, T., Sirisathitkul, C., Boonyang, U., & Jantaratana, P. (2018). Morphology of
Bi203 nanowires and nanoflowers in the synthesis of MnBi alloys. Solid State
Phenomena, 283, 124-131.

Pradid, J., Keawwatana, W. Boonyang, U. & Tangbunsuk, S. (2017). Biological properties
and enzymatic degradation studies of clindamycin-loaded PLA/HAp microspheres
prepared from crocodile bones. Polymer Bulletin, 74, 5181-5194

Hunyek, A., Sirisathitkul, C., Mahaphap, C., Boonyang, U., & Tangwatanakul. (2017).
Sago starch: chelating agent in Sol-gel synthesis of cobalt ferrite nanoparticles.
Journal of the Australian Ceramic Society, 173-176.

Charoensuk, T., Sirisathitkul, C., Boonyang, U., Macha, I. J., Santos, J., Grossin, D., &
Ben-Nissan, B. (2016). In vitro bioactivity and stem cells attachment of three-
dimensionally ordered macroporous bioactive glass incorporating iron oxides. Journal
of Non-Crystalline Solids, 452, 62-73.

Macha, I.J., Charvillat, C., Cazalbou, S., Grossin, D., Boonyang, U., & Ben-Nissan, B.
(2016). Comparative study of coral conversion, Part 3: Intermediate products in the
first half an hour. Journal of the Australian Ceramic Society 52(1), 177-182.
Charoensuk, T., Sirisathitkul, C., angwatanakul, W., Pinitsoontorn, S., & Boonyang, U.

(2016). Magnetic Phase Transitions in Macro/Mesoporous Bioactive Glass by Ferric




Nitrate Addition in Sol-Gel Synthesis. Journal of Ceramic Science and Technology,
7(1), 139-144. doi: 10.4416/JCST2015-00065

10) Charoensuk, T., Sirisathitkul, C., Boonyang, U., Macha, I.J., Sirisathitkul, Y., & Ben-
Nissan, B. (2016). Effects of phase additions on three dimensionally ordered
macroporous structure of Si0O2-CaO-P205 bioactive glasses. Journal of Ceramic
Processing Research. 17(7), 742-746.

11) Macha, I. J., Boonyang, U., Cazalbou, S., Ben-Nissan, B., Charvillat, C., Oktar, F. N., &
Grossin, D. (2015). Comparative study of coral conversion, Part 2: Microstructural
evolution of calcium phosphate. Journal of The Australian Ceramic Society 51(2),
149-159.

12) Kitiphaisalnont, P., Boonyang, U., Boonperm, K., & Siripaisarnpipat. S. (2015).
Unexpected formation of copper cimethylglyoxime cimer from the reaction of
cuprous chloride and tetradentate buthylene-bridged diiminedioxime ligand. Chiang
Mai Journal of Science, 42(3), 712-717.

13) Charoensuk, T., Limphirat, W., Sirisathitkul, C., Tangwatanakul, W., Jantaratana, P., &
Boonyang., U. (2015). Synchrotron X-ray absorption and /n Vitro bioactivity of
magnetic macro/mesoporous bioactive glasses. Nanomaterials and Nanotechnology,
5:34. doi: 10.5772/61994

14) Charoensuk, T., Boonyang, U., Sirisathitkul, C., Panchawirat, P., & Senthongkaew, P.
(2014). Effect of sol-gel ageing time on three dimensionally ordered macroporous
structure of 80SiO,-15Ca0-5P,05 bioactive glasses. Materials Science, 20(1), 97-102.

15) Boonyang, U., Li, F., & Stein, A. (2013). Hierarchical structures and shaped particles of
bioactive glass and Its In Vitro bioactivity. Journal of Nanomaterials. (Article 1D
681391), 1-6. doi: http://dx.doi.org/10.1155/2013/681391

16) Charoensuk, T., Sirisathitkul, C., & Boonyang, U. (2013). Thermal analysis of

mesoporous and macroporous bioactive glasses synthesized by sol-gel method.
Romanian Journal of Materials. 43(3), 320-325.
5.2 unANde/Avinsiaualunuszgudunns  (WeusuhuuusianunIuuesnineg sy

MIUTZUU American Psychological Association APA 6™ edition Iﬂaﬁmmﬂ"ﬂéﬂ?jﬂ)

1) Aunig, R. & Boonyang, B. (2018) Phase Separation Effect in Gelation of 53S 3DOM
Bioactive Glass. The 30th Symposium and Annual Meeting of the International Society
for Ceramics in Medicine (ISCM), 26" —29™ October , 2018, Nagoya, Japan.

2) Boonyang, U., & Ngoenthong, W., (2016). Microstructural evolution of
hydroxy/fluoroapatite in the different precursor solution under hydrothermal
process,the 11th Asia-Pacific Microscopy Conference (APMC11), 23d_p7th May 2016,
Phuket, Thailand.


http://dx.doi.org/10.1155/2013/681391
http://dx.doi.org/10.1155/2013/681391
http://dx.doi.org/10.1155/2013/681391
http://dx.doi.org/10.1155/2013/681391

3) Boonyang, U., Senthongkaew, P., & Stein, A., (2014). Direct synthesis of sharped

bioactive glass; Nanocubic and nanostructures, Pure and Applied Chemistry

International Conference 2014 (PACCON2014), 8"-10" January 2014, KhonKhan,

Thailand.

4) Boonyang, U., Li, F., & Stein, A., (2012). Nanostructured, porous bioactive glasses for

drug delivery, Pure and Applied Chemistry International Conference 2012

(PACCON2012), 11'" -13" January 2012, Chiangmai, Thailand.

53 unAMANIIvINg  (WENFULUUUTIUNYNTUYDIMNINGIREANTEUU  American

Psychological Association APA 6™ edition Imm’%‘mmﬂﬂmqﬂ)

1) Charoensuk, T., & Boonyang, U. (2014). aqmﬂuﬂmmLwﬁﬂﬁULLﬁﬁQmWLLUUEW‘gu:
nadenmssnenlsauinsegnuuuliadiandu. nsansildndlve, 30(3-4), 15-21.
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3. AUBEIVIEY

1) M3AnwguunamanitazIuanaransnLaiivesddousssumAvudulesssua
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4. Uszaunsalmsaau (Gouwnds 5 U 2555-Uagliv)
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UNMINIAEISYaNEal dindraerans avell (seauliages) Ynsfinwiitaen
® CHM-101 afifiugu 2556 — 2559
® CHM 102 wiivialy 2555 - 2559
® CHM-104 naniadl 2555 - 2559
® CHM-106 UYfuRn1snaniadl 2555 - Uagdu
® CHM-231 wadliBewland 2555 - Jaqdu
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® CHM-243 ipiaAs189 2556 — UJagdu
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5. naunivnisdounds 5 U @lilvdrunilvesnisinuiiiesulsyan)

5.1 UNANITY

dounds 5 U (A.A. 2014 - 2018)

1) Chairat, M., Bremner, J. B., (2016). Biosorption of lac dye by the red marine
alea Gracilaria tenuistipitata: biosorption kinetics, isotherms, and thermodynamic parameters,
Coloration Technology, 132, 472-480.

2) Chairat, M., Bremner, J. B., Samosorn, S., Sajomsang, W., Chongkraijak, W., Saisara, A.,
(2015). Effects of additives on the dyeing of cotton yarn with the aqueous extract of
Combretum latifolium Blume stems, Coloration Technology, 131, 310-315.

5.2 unaAdeAvinsiausluiiussyudvinis

dounas 5 U (a.A. 2014 - 2018)

1) Chimprasit, A., Bremner, J.B., Danworaphong, S., Sajomsang, W., Gonil, P., Chairat, M.
(2018). Adsorption kinetics of lac dye on silk yarn coated with microcrystalline chitosan,
PACCON 2018, February 7-9, 2018, ICC Hat Yai, Hat Yai, Songkhla, Thaniland.

2) Kesornsit, S., Bremner, J.B., Sajomsang, W., Gonil, P., Chairat, M. (2018). Preparation
and characterization of the PDA coated silk yarn, PACCON 2018, February 7-9, 2018, ICC Hat
Yai, Hat Yai, Songkhla, Thaniland.

3) Bremner, J.B., Chairat, M. (2016). Biosorption isotherm study of lac dye onto the red
marine alga Gracilaria gracilis, PACCON 2016, February 9-11, 2016, BITEC Bangna, Bangkok,
Thailand.

4) Chairat, M., Darumas, U., Samosorn, S., Sajomsang, W., Gonil, P., Bremner, J.B. (2015).
Dyeing of cotton yarn with natural dye extract from achiote seeds using solution of chitosan
and quaternized chitosan, PACCON 2015, January 21-23, 2015, Amari Watergate Hotel,
Bangkok, Thailand.

5) Chairat, M., Bremner, J.B., Darumas, U. (2014). Adsorption of laccaic acid onto chitosan
and associated dye toxicity studies, PACCON2014, January, 8-10 2014, Khon Kaen, Thailand.

5.3 #UNA/A157



http://onlinelibrary.wiley.com/doi/10.1111/cote.12241/full
http://onlinelibrary.wiley.com/doi/10.1111/cote.12241/full
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5.1 %ileda/6A197

gounas 5 U (w.A. 2557 - 2561)



1) Kommen,H. (2018). Basic Organic Chemistry. (p.361). 1st ed. Nakhon Si Thammarat;
Walailak University.
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5. WasumsIvInsdaunas 5 U @ldlddruniswesmsdnwiiiesuuSyan)

5.1 UNAIUIY
gouvias 5 U (A.A. 2014 — 2018)

1) Ungcharoenwiwat, P., H-Kittikun, A. (2018). Transesterification reaction for palm olein

based wax esters synthesis by immobilized lipase EQ3 isolated from wastewater of fish

canning industry. The Journal of Applied Science. 17, 9-17.
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Regenerative Medicine, Drexel University
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1) MsnzEIYaddn fuaswadduidnaniasou
2) nsinziasaradmeldanznseseandiay (hypoxia)
3) msiauiedo wu Uen nsvgndeu
waznseanlagldigadauniiauasinian

4. Uszaunisainnsaeu V] & 7 i

A0NUUNISANE - ANZ/NIAIYT - @1V VINFU U w.el.

o UINeNdududnunl Sindvinenmans awniiner ede | WA 2559 - Jaguu
a a a a a ada .
191 NNYINALATEITING1VBIEINIR (Form and functional of
organisms) (3AUUTYYI%3)

o LAneddudnuel dinIuinendans aiiinet sede | WA 2556 - Jaguu

3w Nugeans (Genetics) (seRuUTY93)
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2557 - Jaqtu
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75
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2556 — UaqUu

LMNAINYIRYIREANYAL A1TNITIINYIFERNS @NV1TINYT 51838
w1 Fmenseauwaduazlaana (Cell and molecular biology)

v v a

(5EAUUUNAFAN®N)

W.F.

2556 - YU

UNINY1EEIEANEA F11NIVINGIANERNS @1U1TIINYN 51839
21 %dnTINeT 1 (Principle of biology 1) (szAUUTYY107)

W.A.

2556 — Uaqtu

UNINY1AEIB8ANE F11NIVINGANERNS @1U1TIINYN 51839
21 9EnTINY 2 (Principle of biology 1) (szauUTyy107)

W.A.

2556 — Uaqtu

UNINY1EEIEANEA F1NIVIINYIANERNS @1U1TIINYN 51839
31 3wl (General biology) (seAuU3gey1n3)

W.A.

2556 — Uaqtu
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31 UURN15T73ne1valy (General biology laboratory) (326U
USeyyed)

W.A.
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LMNAINYNBEIB8aNYAL A1TNITIINYIFERNS @NU1TINYT 51839
w1 Anevedandmsuineinsaunin (Cell biology for
health science) (szAuUIeyQ913)

W.A.

2556 — Uaqtu

LMNAINYNBEIB8ANYAL A1TNITIINGIFERNS @NU1TINYT 51839
w1 Anereaninsunndvesuyed 5 (Human medical science
V) (sgaudSeugns)

W.Fi.

2556

UNINY1EEIEANEA F11INIVIINGIANERNS @11 51879
A1 FaInevessad (Cell biology) (seAulTeygne)

W.A.

2557 - Jaqtu

UMNINYIBYIREANYAL A1TUNITIINYIFEARNS @NU1TINYT 51830
1 UJURN159a873nen (Microbiology laboratory) (56U
USeyed)

W.A.

2557 - Uaqtu
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YTV PIIeszauwaduazluana (Cell and molecular

biology) (szAuUIeygy13)
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5. NaUNIVINITHaunas 5 U (lilvaruntiwesns@nviiesulsygyn)

5.1

UNAMU3Y (WEUFULUUUTIUNUNTUYDINININGIREAUTLUY American

Psychological

Association APA 6" edition lngiseea1nUanan)

1) Lecht, S., Gerstenhaber, J.A., Stabler, C.T., Pimton, P., Karamil, S., Marcinkiewicz, C., Schulman,
E.S., & Lelkes, P.I. (2014) Heterogeneous mixed-lineage differentiation of mouse embryonic stem cells
induced by conditioned media from a549 cells. Stem Cells and Development, 23(16), 1923-1936

5.2

unAMNITe/ A M sniaueluiuseyuivinig

(L%ﬂug‘dwaiimmﬂimaawﬁwmé’a MIUILUU American Psychological Association APA 6

edition lagiseeandangn)

1)

5.3

Thanontip, K., Pimton, P., Sirisup, S. (2017) Cell fate decision of ESCs into primitive
streak state using differential equations. 2017 10th Biomedical Engineering
International Conference (BMEICON). ISBN: 978-1-5386-0882-1. Volume page: 1-4.
Uttayarat, P., Boonsirichai, K., Eamsiri, J., Chookaew, S., Pimton, P., Charoonrut,
P., Songprakhon, P., Pokathikorn, P., Thongbopit, S., Phermthai, T., Julavijitphong,
S. (2016) Evaluation of photopolymerizable hydrogel/stem cell constructs in vivo
for cartilage tissue engineering. 2016 9th Biomedical Engineering International
Conference (BMEICON). 1SBN: 978-1-5090-3941-8. Volume page: 1-4.

Uttayarat, P., Boonsirichai, K., Tangthong, T., Pimton, P., Thongbopit, S., Phermthai
, T. (2015) Photopolymerization of hydrogels for cartilage tissue engineering. 2015
8th Biomedical Engineering International Conference. ISBN 9781467391597.
Volume page: 1-4.

Uttayarat, P., Jetawattana, S., Pimton, P., Lelkes, P. (2013) Directional cell migration
induced by electrospun silk nanofibers. Proceedings of the 37th Society for
Biomaterials Annual Meeting and Exposition 2013:Biomaterials Revolution. I1SBN
9781627481281.

UNAIUNIIVING (L%EJU’E‘LJLLUUUS’imﬂéﬂ’iiJSUE]QZJM’]eJVIEJ']éJEJGI’IJJ'igUU American

Psychological Association APA 6™ edition lagi3eaa1nUaian) 1)

2)


https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.K.%20Thanontip.QT.&newsearch=true
https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.K.%20Thanontip.QT.&newsearch=true

5.4 nileda/fAs1/na1snsaen (WeuFULUUUTIUNUNTYINIING IR EANUTEUY
American Psychological Association APA 6™ edition Imm%‘mamﬂdwqm) 1)
2)

5.5 @nsuns
1)
2)

4

5.6 AaUsshug
1)
2)

6. \NYTAAMLAZINNTA

WNeshnn/s19Tanlasu U w.a.

NuAnwIResEAUUSY I In-tan (9UsENe) 2548-2556
ndinuANENITUNITEANAnYY U 2548




LUUNDSUUSEIABAZNAIUYD9D19158 (Curriculum Vitae)
919158 an.g).A3. Uil gnsiay

UUINY1BEIRBANEA INSAENI 075-672-085 @1inIunIneneans nsans 075-672-004
222 m.iml‘uﬁ 9.9A181 2. UASAIFITUIIV 80160 Email naparat.ste@wu.ac.th

1. M3Ane (Feedriuantangn)

AR d1913%/a010unsANED U w.a.
Ph.D. Wildlife Ecology 2559
University of Wisconsin-Madison
M.A. Biology, Applied Ecology 2554
State University of New York at Stony Brook
DVM. dnunneaansUgin 2551
PHINTUUNTINE Y

2. Uszaunsalnsiinau (SesdnuainUanga)

AUALUNY - BIANTHIONUIBIY U .4
9197158 @1V1TIINYT ANUNIVINYIFEAT UNINYIEEINYANWE 2559
Y8798 @ 1Uu University of Wisconsin-Madison 2558-2559
doaunnd 13 meuadaingunn-5118un s 2551-2552

3. ﬂ’J’]ﬂJL‘?iﬂ’]‘lﬂiUu
1) Wildlife Ecology
2) Landscape ecology
3) Conservation Biology
4) Ecological modeling

5) Remote sensing and GIS

4. Uszaunsalmsaeu (Gounss 5 U 2555-Uagliv) M §

(7 Lidl

A07UUNISANYI - ANL/NIAIYT - @113V NEBU U w.el.

LUNINEIREIREN YAl d1NIYINEIFERT @191 (SeaulTyges)  [Unisfinwifiaeu

* BIO-101 Principles of Biology | 2559-Uaquu

® BIO-103 General Biology 2559-Uagiu

2559-UaqUiu

® BIO-102 Principles of Biology Il




* BIO-104 General Biology Laboratory 2559-Ua90u
gantiun1sAne - AnE/NA3Y - sundviiideu U w.a.
e BIO-105 Cell Biology for Health Sciences 2559-Uaqdu
e BIO-212 Microbiology Laboratory 2559-Uaqdu
e BIO-250 Principles of Ecology 2559-UaqUu
e BIO-300 Form and Function of Organisms 2559-Uaqdu
e BIO-360 Systematics and Biodiversity 2559-UaqUu
o COS-472 Seminar 2559-Uaqtiy
e C0S-332 Environmental and Ecological Changes Modeling 2559-Uaqdu
e C0S-336 Introduction to Ecological Modeling 2559-Uaqdu
e C0S-333 Conservation Biology Modeling 2559-UaqUu
o CPS 782 Seminar 2559-Uaqdu

5. HAUNIIBINTSHOUNAS 5 T
(Alalladunilsvesnisfineiiiosuusgan) 5.1 unauide dounds 5

U (A.A. 2014 - 2018)

1) Suwannaphong, T., Limmun, W., Panyaboriban, S., Wittayarat, M., Suttidate, N. (2018)
Daytime behavior of captive Malayan tapirs at Songkhla Zoo. The Proceeding of the 10th
Walailak Research National Conference.

2) Koning, A. A., Moore, J. B., Suttidate, N., Hannigan, R., McIntyre, P. B. (2016) Aquatic
ecosystem impacts of land sharing versus sparing: nutrient loading to Southeast Asian rivers.
Ecosystems, 20(2): 393-405.

5.2 unAnuAdeAvinnsiausluiiussyudvinig
founds 5 U (a.f. 2014 - 2018)

1) Suwannaphong, T., Suttidate, N. (2018) An Assessment of Habitat Fragmentation for
the Malayan Tapir in Thailand. The 10th Walailak Research National Conference, 27-28 March
2018. Nakhon Si Thammarat, Thailand. Oral presentation.

2) Suwannaphong, T., Limmun, W., Panyaboriban, S., Wittayarat, M., Suttidate, N. (2018)
Daytime behavior of captive Malayan tapirs at Songkhla Zoo. The 10th Walailak Research
National Conference, 27-28 March 2018. Nakhon Si Thammarat, Thailand. Oral presentation.

3) Suttidate, N. (2017) Habitat Connectivity for Indochinese Tigers. BioD4: Towards
Science and Emerging Technology for Biodiversity Management, 21-23 June 2017. Udon
Thani, Thailand. Invited speaker.




4) Suttidate, N., Round, P. D. Pidgeon, A. M. Dubini, M., Radeloff, V. C. (2016) The effects
of habitat heterogeneity on tropical forest bird distributions. North American Congress for
Conservation Biology, 17-21 July 2016. Madison, Wisconsin, USA. Poster presentation.

5) Dubinin, M., Suttidate, N., Hobi, M., Pidgeon, A. M., Coops, N.C., Radeloff, V.C. (2016)
MODIS-based Dynamic Habitat Indices and their relationship with species richness globally.

North American Congress for Conservation Biology, 17-21 July 2016. Madison, Wisconsin, USA.
Poster presentation.

6) Radeloff, V. C,, Suttidate, N., Borisov, B., Brooks, T., Clayton, M., Coops, N., Graham, C.,
Ives, T., Kuemmerle, T., Pidgeon, A., Rondinini, C. (2015) Developing and testing the Dynamic
Habitat Index from Terra and Aqua MODIS data for biodiversity and conservation science.
NASA Carbon Cycle and Ecosystem Joint Science Workshop. 20-24 April 2015. College Park,
Maryland, USA. Oral presentation.

7) Suttidate, N., Lynam, A.J. Sukmasuangc, R., Ngoprasert, D., Chutipong, W. Jenks, K. E.
Baker, M. Kitamura, S., Steinmetz, R., Ziotkowskai, E., Bateman, B. L., Radeloff, V. C. (2015)
Identifying habitat patches and dispersal corridors for endangered Indochinese tigers, the 9th
International Association of Landscape Ecology World Congress, July 5-10, 2015, in Portland,
Oregon. Oral presentation.

8) Radeloff, V. C,, T. M. Brooks, N. C. Coopsc, M. Hobi, T. Kuemmerle, A. M. Pidgeon, C.
Rondinini, Suttidate, N. (2015) The Dynamic Habitat Index derived from three decades of
MODIS and AVHRR data and its relationship to global patterns on mammal species richness.
The 36th International Symposium on Remote Sensing of Environment (ISRSE), May 11-15,

2015, in Berlin, Germany. Oral presentation.

6. WNYIARMUATIINTA

WesAnay/s197anlasu U w.a.

Student Travel Award, 9th International Association for Landscape 2558
Ecology, July 5-10 2015, in Portland, Oregon, USA.

Graduate Academic Achievement Award, University of 2558

WisconsinMadison, USA.

Center of Southeast Asia Studies Fellowships, University of 2558
WisconsinMadison, USA.

Biological Sciences Scholar Award, University of Wisconsin-Madison, 2554

USA.
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MEMORANDUM OF UNDERSTANDING
between
THE SCHOOL OF SCIENCE, WALAILAK UNIVERSITY, THAILAND
and
DEPARTMENT OF CHEMISTRY, THE UNIVERSITY OF HONG KONG, HONG KONG

The School of Science of Walailak University, Thailand and the Department of Chemistry of The
University of Hong Kong recognize the value of collaborative research between the two
institutions. This Memorandum of Understanding (MOU) supports the interest of the two
institutions to establish a formal relationship for research postgraduate students and faculty
members to participate in research projects of mutual interest to both parties. This MOU is a
statement of intent and is not legally binding and does not create legally enforceable duties and
responsibilities.

1.

.......... 2 =L Mok dirJe

The two parties will strive to promote and develop a cooperative arrangement for research

activities and agree to undertake the following:

a) Facilitate research faculty member and postgraduate student exchange between the
two institutions. The exchange researchers will be known as ‘Visiting Scholars’ and will
be provided with access to library, computer and related facilities. Visiting scholars will
not be required to pay bench fees and will be covered by health insurance at their own
institution. In the first instance The University of Hong Kong will act as the host
institution with Walailak University the home institution.

b) Engage in joint research collaborations where mutual areas of interest exist subject to
the rules of each institution.

c) Provide assistance in obtaining a visa (if required) for visiting scholars.

d) Visiting scholars will typically provide their own funding for living expenses unless
suitable funds are available from either institution. No funds are obligated by this MOU.

The collaboration of both institutions will be characterized by mutual respect and
continuing communication. When appropriate, the two institutions will seek to invite
representatives of each other’s research personnel to participate in conferences and
seminars.

In each institution, the visiting scholars will be subject to the host institution’s policies and
regulations concerning research personnel.

This Memorandum of Understanding shall take effect from the date the Memorandum is
signed and exchanged by both parties for a period of five years. The Memorandum may be
extended or modified by written mutual consent of the two institutions. Both institutions
may withdraw from this program by 90 days written notice.

Professor Dr. Guanhua Chen Asst. Prof. Dr. Mudtorlep Nisoa
Head of the Department of Chemistry Dean of the School of Science
University of Hong Kong Walailak University

Date 28 October 2013 Date 28 October 2013



MEMORANDUM OF UNDERSTANDING

& 7
Between 28y 20

THE INTERDISCIPLINNARY CENTER FOR SCIENTIFIC COMPUTING
UNIVERSITY OF HEIDELBERG, GERMANY
And
THE SCHOOL OF SCIENCE
WALAILAK UNIVERSITY, THAILAND

The Interdisciplinary Center for Scientific Computing (/nterdisziplindres Zentrum fiir
Wissenschaftliches Rechnen hereafter IWR) of the University of Heidelberg, Germany, and the
School of Science of Walailak University, Thailand recognize the value of collaborative research
between the two institutions. This Memorandum of Understanding (MOU) supports the interest of
the two institutions to establish a formal relationship for research students, financially supported by
the Thai government under the Development for the Promotion of Science and Technology talents
project, and faculty members to participate in research projects of mutual interest to both parties.
This MOU is a statement of intent and is not legally binding and does not create legally enforceable
duties and responsibilities.

1. The two parties will strive to promote and develop a cooperative arrangement for research
activities and agree to undertake the following:

A. Facilitate research faculty member and student exchange between the two institutions.
The exchange researchers will be known as 'Visiting Scholars' and will be provided with
access to library, computer and related facilities. Visiting scholars will not be required to
pay bench fees and will be covered by health insurance at their home institution. In the first
instance the IWR of University of Heidelberg will act as the host institution with the School
of Science of Walailak University the home institution.

B. Engage in joint research collaborations where mutual areas of interest exist subject to the
rules of each institution.

C. Provide assistance in obtaining a visa (if required) and accommodation for visiting scholars.

D. Visiting scholars will typically provide their own funding for living expenses unless suitable
funds are available from either institution. This MOU does not include obligations for funds.

2. The collaboration of both institutions will be characterized by mutual respect and continuing
communication. When appropriate, the two institutions will seek to invite representatives of
each other's research personnel to participate in conferences, workshops, lectures, and seminars.

3. In each institution, the visiting scholars will be subject to the host institution's policies and
regulations concerning research personnel.

4. This MOU shall take effect from the date the Memorandum is signed and exchanged by both
parties for a period of five years. The Memorandum may be extended or modified by written
mutual consent of the two institutions. Both institutions may withdraw from this program by 90
days written notice.

3 ”~
FHaus Geaco W IL... Remcioma
Prof. Dr. Dres. h.c. Hans Georg Bock Dr. Keerath Sanguansai
Managing Director President
IWR, University of Heidelberg Walailak 7iversity
Date. 2248 .Ci, [\(/ Date X5 /21¥.......



UNIVERSITY

OTAGO

1

Te Whare Wanangn o Otigo

NEW ZEALAND

MEMORANDUM OF UNDERSTANDING
BETWEEN
THE UNIVERSITY OF OTAGO, DUNEDIN, NEW ZEALAND
AND
WALAILAK UNIVERSITY, THASALA, THAILAND

Walailak University, 222 Thaiburi, Thasala, Nakhon Si Thammarat, Thailand and the
University of Otago, Dunedin, New Zealand, desiring to establish collaborative relations
between the two institutions to promote friendship and to co-operate in a mutually beneficial
association, have agreed that:

L,

The two institutions shall continue to explore and encourage co-operation in any
discipline and area of research covered by both institutions.

The two institutions shall seek to promote:

e exchange of information and materials that are of mutual interest

e exchange between the two institutions of:
¢ academic and administrative staff
* research students
*  other staff mutually agreed upon

e provision of briefing services by each institution for visitors from the other
institution

e other forms of co-operation which the two institutions may jointly arrange.

Details of any such activities will be as may be jointly agreed upon by the two
institutions.

The two institutions shall decide through consultation the specific areas and details of
co-operation to explore under the framework of this Memorandum of Understanding,
and shall consult from time to time at the request of either institution for the purpose
of reviewing the operation of this Memorandum of Understanding.

The financial and other detailed arrangements involved in the implementation of this
Memorandum of Understanding shall be settled through consultation between the two
institutions in respect of each programme of co-operation.



This Memorandum of Understanding shall become operative on the last date indicated
hereunder and shall remain in force for a period of five (5) years with an option to
renew for another five (5) years.

This Memorandum of Understanding may be amended and supplemented by
agreement between the two institutions. Amendments and or supplements will be
appended as an annexure.

Either institution may terminate this Memorandum of Understanding by giving six (6)
months notice in writing to the other institution. Any projects, training, or exchanges
that may have commenced at either institution before the date of termination may be
completed by special agreement between the two institutions. For conditions not
covered by this Memorandum of Understanding, or for problems that arise during the
course of this Memorandum of Understanding, both parties undertake to refrain from
unilateral action and to consult and negotiate mutually acceptable decisions.

The institutions shall confer concerning the renewal of this Memorandum of
Understanding six (6) months prior to the date of expiration.

Signed for, and on behalf of, Signed for, and on behalf of,
The University of Otago Walailak University

W‘% S$. Tha MMV\%/’\

Professor Harlene Hayne Professor Dr. Sombat Thamrongthanyawong
Vice-Chancellor Acting President

On this date AO Novenber LOIF o o Z—(0~ 2017
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