@

wﬁﬂgm‘s"iwmmamﬂ’mﬁm mm"ﬁm"ﬁwmmsﬁagm

wé’ﬂgmsefmi W.A. 2562

AREAINYFATHAS

a [ = 1
HNTINEINY Lﬁﬁlﬁ?‘l’iﬂ



3. NANFATUATBIINTIANDY

3.1 m“v’ﬂgm

3.1.1 3 uaundafin S9NARBANANGAS Taidloand 131 wdagfin

3.1.2 Tﬂsm’%ﬁmﬁﬂgm

(1) nanAmAnevialy 30 vidagfie
- NRNATINNEILAZANTADENS 12 wdefin
- AENAITINYBLFNARTUALAIANFARS 9  waafin
- AENATNINLANTASURLAAFIERT 6 e
- NNAYINTTEYUFHNAINTIN 3 wdogfie

(2) NHIATBIRNIE
— TN

- A¥1en

A NBNLIAL

A UBNLADN

— Aanln (§15)

(3) PHIAABILADNLAS

3.1.3 ASTUINIAI

Giflewndn 95 wmdaefin
21 Hsfin
Tifleandn 59 wiasfis
32 wdisfia
Biflegndn 27 e
Tifleandr 15 wivdaedia

Tleandn 6 wiosfe

(1) BHaeAYRNETA 30 wHaefin
General Education 30 Credits
- ﬂ'éju’immmuazmiﬁﬂmi 12 Bxasfia
Language and Communication 12 Credits
001101 .8.101 AEIBDINOBAUGN 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102 ¥.8.102 AENFsneEg 2 3(3-0-6)
ENGL 102 Fundamental English 2
001201 N.8.201 NIEHENIATIEALa NI gUeE WU RN NG 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing
001225 N.8.225 nendanguludurianeeaniuazmalula 3(3-0-6)
ENGL 225 English in Science and Technology Context
- NN IHH B ATIATURSTIANATNAF 9 nafin
Humanities and Social Sciences 9 Credits

RN 9 WinsAnainnszuiuinsia (15



select 9 credits from the following courses:

009103

013110

176100

701181

702101

703103

751100

851100

851103

H.13.103
LS 103

H.97.110
PSY 110

W.AN.100
LAGE 100
UF.UY.181
ACC 181
UE.7M9.101
FINA 101
Ug.19.103
MGMT 103
fe1.100
ECON 100
wH.100
MC 100
wHN.103
MC 103

mﬁmmummmzmiﬁﬁLﬂu@mﬁﬂumﬂ
Information Literacy and Information Presentation
AnAngnuEdnlTrandu

Psychology and Daily Life
ﬂgvimmmﬁ@ﬂmiﬂ?mi

Law and Modern World
matingddmsuglildining

Accounting for Non Accountants

193U IEAnUsza U

Finance for Daily Life
madhfusznounisuazgsiadosiu
Introduction to Entrepreneurship and Business
\sHgAnans EinUszan Tl

Economics for Everyday Life
nReaaaiu

Introduction to Communication
FAnnaz A ANHIWRD

Life and Society Through Media

- mg'u"‘m'ﬁwmmaﬁ%mzmﬁmmam%

Science and Mathematics

RN 3 Mnsfneinngzunudnisia U

select 3 credits from the following courses:

201110

201111

2.9%.110
SC 110
.11
SC 111

ATIAANERASYTINT
Integrated Mathematical Sciences

Tanuidnanemans
The World of Science

LATIABN 3 MigAnaINnNIzUILATsa (17

select 3 credits from the following courses:

201100

201114

202100

1.9.100
SC 100
1.9.114
SC 114
1.7473.100

ANYIANEATYTUING
Integrated Science
nenrmansaauandan ulanilaqiiv

Environmental Science in Today’s World

FaananluEanUszanau

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

6 NUIAH

6 Credits

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



203100

207110

BIOL 100
1.AH.100
CHEM 100
2904, 110
PHYS 110

Biology in Everyday Life

- nENITINISTENENIRTanTTN

Activities Base Courses

201191

12.991.191
SC 191

= a ! a = ! dy
LAZLRENEN 1T NHILNAIINNTEUINUIUN G]’El\fﬂu

and select 1 credit from the following :

057121

057122

057123

057125

057126

057127

057128

057129

057130

201192

f.R.121
EDPE 121
f.R.122
EDPE 122
F.R.123
EDPE 123

f.0.125
EDPE 125
F.8.126
EDPE 126
fl.N.127
EDPE 127
f.R.128
EDPE 128
f.8.129
EDPE 129
#.8.130
EDPE 130
2.99.192
SC 192

< =3 = v o a dl a QI 2 = Q/ '
NIBNITUIUITINTITIURINIUNINTINN WaaauLNs LWNTMN‘WVJVIEI"I@T‘J L%T‘NT‘MN

W TEARUsya T 3(3-0-6)
Chemistry in Everyday Life
ARnd andiaelan 3(3-0-6)
Physics : the Science that Changed the World
3 iaafin
3 Credits
NM9EEUSHIUAINTTH 2(0-6-0)
Learning Through Activities
WaupaReTAnuazn1Taniidsnie 1(1-0-2)
Football for Life and Exercise
SnesiniieTanuaynIIBeniAINIg 1(1-0-2)
Swimming for Life and Exercise
neaaduaaieTinuarN1TaBntAINIe 1(1-0-2)
Volleyball for Life and Exercise
Aanssndindamziedinuazniseanindinig 1(1-0-2)
Rhythmic Activities for Life and Exercise
UmnALaaeTAnLazNTEENIIAINTY 1(1-0-2)
Basketball for Life and Exercise
wpfiuduiefinuaznissentanig 1(1-0-2)
Badminton for Life and Exercise
wniiaAeTanuaynispeninasng 1(1-0-2)
Tennis for Life and Exercise
b awsilaieainuarnisaanfasnig 1(1-0-2)
Table Tennis for Life and Exercise
nednieTAnuazn1sanntaInIe 1(1-0-2)
Golf for Life and Exercise
ABEFINANEN 1(0-3-0)
Doi Suthep Study
or additional learning through activity subjects in Chiang Mai University which will be open.
Tidasnan 95 niaafin

(2) RNIATUNRNTL



Field of Specialization : a minimum of 95 Credits
- AU 21 nuagfin
Core Courses 21 Credits
204251 7.AN.251 Taseadnedinya 3(3-0-6)
CS 251 Data Structures
206111 7.ADU.111 WARARE 1 3(3-0-6)
MATH 111 Calculus 1
206112 1.AD.112 WARAAH 2 3(3-0-6)
MATH 112 Calculus 2
206281 7.A0W.281 AAPNEASATATA 3(3-0-6)
MATH 281 Discrete Mathematics
208150 2.49.150 Pt UYL PP A 3(3-0-6)
STAT 150 Probability and Statistics
229123 1.19.123 LLmﬁ@ﬁugmmﬁmmmﬁmj@ 3(3-0-6)
DSCl 123 Fundamental Concept of Data Science
229223 1.99.223 mslusunsudmsuanannisiinya 3(2-2-5)
DSCI 223 Programming for Data Science
- Aonan Taisiaandn 59 Maefin
Major : a minimum of 59 Credits

WaaurnsAnsanatoavdaaiudn usedu 300-400 THtiasndn 36 wiaafs wastuaiuand
qyfaadudrnlusesiu 400 Tusaandn 18 wiaafis
Among the credits earned from major courses taken, a minimum of 36 credits must be from the

advanced level courses (300-400), and of which at least 18 credits must be from the 400 level

courses.
- freniieAu 32 wiaafin
Compulsory Courses 32 Credits
204306 7.AN.306 938TINAWIVHUTENEUAITTNABNNUADS 1(1-0-2)
CS 306 Ethics for Computer Professionals
204426 7.AN.426 Arnssniaya 3(2-2-5)
CS 426 Data Engineering
204456 1.AN.456 UCTCE A PRIEC oY 3(3-0-6)
CS 456 Machine Learning
206324  2.AM324  Ruetladadulszgnd 3(3-0-6)

MATH 324 Applied Linear Algebra
208250  2.99.250 AmBeatifdmILAInemManiioya 3(2-2-5)



229323

229351

229352

229390

229452

229496

- AYBALABAN

STAT 250
1.12.323
DSCI 323
1.92.351

DSCI 351
1.12.352
DSCI 352
1.12.390
DSCI 390
1.99. 452
DSCI 452
1.99.496
DSCI 496

Statistical Methods for Data Science
n39aAHuNeyadmSuAAINgINTsisya
Data Manipulation for Data Science
N19EEUEB AR LANEIN1TaYa 1
Statistical Learning for Data Science 1
N19EENEBRTRRMILANEIN1Tdeya 2
Statistical Learning for Data Science 2
AU MFINEIN1TTeY e

Seminar in Data Science
smAsehAnennsdioya

Research in Data Science

Akl

Cooperative Education

Tsitiasindn

Major Elective Courses : a minimum of

awzfounszuadrneinngsiontangdsmilisialUisau 18 miefn

Register courses from one of the following groups with 18 credits:

nguden : mi"?Lﬂiﬁzﬁ%’ﬂﬁﬂiﬂﬁ?”mmuﬁmmL"E'e ARARTNRS

Group : Data analytics using mathematical modeling

204381

204471

206300

206341

206364

206370

9.AN. 381
CS 381
9.AN.471
CS 47
7.AH.300
MATH 300
7.A.341
MATH 341
1.A0.364
MATH 364
7.AW.370
MATH 370

NIATHIDATIANN VLA TDNF LIS
Numerical Computation and Software
Teyaulszhing

Artificial Intelligence
ATRAIEATNITRULAYNNTU T U
Mathematics of Finance and Insurance
aNN1FIBIUE Nty

Ordinary Differential Equations
ANTEE UL IR BNTIARAFARS
Mathematical Modeling
ANHaL 1

Probability 1

mju"?’m : miﬁmﬁzﬁ%’@gmﬁwﬁ?x

Group : Statisitical data analytics

204423

9.AN.423
CS 423

nsvinmilasdeya

Data Mining

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(1-0-2)

3(3-0-6)

6 WHIYAn

27 wHafin
27 Credits

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



204453

208251

208350

208354

208451

9.AN.453
CS 453
1.40.251
STAT 251
1.490.350
STAT 350
1.90.354
STAT 354
1.90.451
STAT 451

A9597UUL

Pattern Recognition

AN aRnaLLAZaTR a1 Anes
Regression Analysis and Non-Parametric Statistics
afifUszgnivatedulsanTLANemansiaya
Applied Multivariate Statistics for Data Science
ANFAATIBUNTHNANE NI LANYINTTTYa
Time Series for Data Science
nTARIidmsuinyadamaaesuarinyainans

Analytics for Experimental and Simulated Data

1 a a o2 2L o o
ﬂ’é!N'J"lf’] : ﬂ’]i’]Lﬂﬁﬁ%ﬁﬂﬂﬂﬂiﬂﬂ?ﬁttﬂﬂ@’]@ﬂﬂL%\‘lﬂ’]%’]‘m

Group : Data analytics using computational modeling

204335

204383

204422

204423

204453

204471

uwazidanaInnazuaiTase (WiG eniuden tungaimiden diiasndt 9 vianfa

9.AN.335
CS 335
7.AN.383
CS 383
1.AN.422
CS 422
9.AN.423
CS 423
1.AN.453
CS 453
9.AN.471
CS 47

TulnsnanlnaameiuasdumesiinuesasIngs
Microcontroller and Internet of Things
NITUSTHIRNRNTIN

Image Processing

GISVRET

Data Warehousing

nsvinmiasdeya

Data Mining

N9397UUL

Pattern Recognition

-4

leyaynilaehivg

aa

Artificial Intelligence

Select courses which are not duplicate courses from selected group from the following

with at least 9 credits:

204320

204335

204381

204383

204422

2.AN. 320
CS 320
1.AN.335
CS 335
9.AN. 381
CS 381
1.AN.383
CS 383
9.AN.422

N199AN133 %8838

Database Management
TNTV"IiV"I’EI‘LATVI‘i@Lﬂﬂ%LL@%ﬁuLWﬂ‘j(LﬁﬁlﬂﬂﬁN‘i‘iWﬁlﬁ
Microcontroller and internet of Things
NNIATHITITIANA DAL HDNALIS

Numerical Computation and Software
NMTUTZHIRNANTN

Image Processing

ARTBYR

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)



204423

204453

204471

204481

204482

204483

206300

206341

206342

206355

206364

206370

206441

206457

206470

206471

208251

208350

CS 422
9.AN.423
CS 423
1.AN.453
CS 453
9.AN.471
CS 47
9.AN. 481
CS 481

1.AN.482
CS 482
7.AN.483
CS 483
7.AH.300
MATH 300
q.A4.341
MATH 341
1.A03.342
MATH 342
1.AD4.355
MATH 355
1.AN4.364
MATH 364
9.AW.370
MATH 370
9.A.441
MATH 441
1.A03.457
MATH 457
7.AH.470
MATH 470
I.AN.471
MATH 471
1.90.251
STAT 251
1.490.350

Data Warehousing
nsvinmiasdeya
Data Mining
N9397UUL
Pattern Recognition

-4

fyaynuszhing
Artificial Intelligence
wmaRiamslUsunsnBendineandidoag
Introduction to Mathematical Programming
Techniques

N1991 A LU LT YNILAZ LU AN
Simulation and Modelling
N1TTUININNNABNAUADS

Computer Vision
ATIAFIARSNITRNLALNTUTE NN
Mathematics of Finance and Insurance
ANN1TIBIRUT ATy

Ordinary Differential Equations
ANN1TIB9R LS DY

Partial Differential Equations

ABBIFINY

Numerical Method
NNTEENULUTIEDIBIATIAANTAS
Mathematical Modeling

Ausnaziilu 1

Probability Theory 1

AHNIBIDYANE (1B ILE

Nonlinear Differential Equations
ATAFANERTERAUTNTEY

Mathematics of Financial Derivatives
ANtz 2

Probability Theory 2

Al ansUaziusedac

Introduction to Actuarial Mathematics
A19AATITANTaAnBE LA AR HEINIRines
Regression Analysis and Non-Parametric Statistics

affUszgndvatedaulsa LN mansiaya

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)



STAT 350 Applied Multivariate Statistics for Data Science
208353 1.990.353 NRNI9TR_NLATNTUSEAUAY 3(3-0-6)
STAT 353 Financial Statistics and Actuarial Science

208354  2.49.354 N193ATIZReRNTNIaIaMSLANNNTEny A 3(3-0-6)
STAT 354 Time Series for Data Science

208450  2.99.450 n19ATERa T UdaY AN 3(3-0-6)
STAT 450 Analytics for Observational Data

208451 1.80.451 nslmssidmiuieyaiieansuaziayadians 3(2-2-5)
STAT 451 Analytics for Experimental and Simulated Data

261441 arAn44T  Bumediinresasanas wazdagauun g 3(3-0-6)
CPE 441 Internet of Things and Big Data

261461 ar.an. 461 ansdeulysunsuideninuasldiney 3(3-0-6)
CPE461 Visual and Interactive Programming

261475 WLAN.A75  UWLUUSIEDY Lmzm‘immﬁmmmwﬁqmﬁm%’umﬁ 3(3-0-6)
CPE 475 Ansnziipyaruin g

Modeling and Optimization for Big Data Analytics

954471 el 471 navinmiEasdayagaie 3(2-2-5)
INX 471 Business Data Mining

954472 An.au. 472 asuaasdeyagsnia 3(2-2-5)
INX 472 Business Data Visualization

- Ay (f) Tidaundn 15 vidaefin
Minor (if any) : @ minimum of 15 Credits

sAneisrasdar@ednn dnfnunesfeaden@ednn Wiesnd 15 wieefda andgnn
U3n13gsfia A iniasuganans Axnnlrdminnisfidnaanlunuzineimans andudein
Angniadioys Adiarans nginiarenRuned uazadf nininAnuilsrasdidenirinau
dullandsznamsmanadedesl Badeinfidaseudmsuindneianianenge oo g
AINAIHITUTEU89D1919EAUS YA SnAnET U sraedezBawi nTFidenBeunszuauin
526 300 Wae 400 Tunmasdrneniden WsBNanHtesndn 15 wiedn

Student who wishes to have minor is required to register at least 15 credits and may take courses
choosing from minor in general Business Administration, Economics, any minor being offered by
Science faculty except minor in Data Science, Mathematics, Computer Science, and Statistics.
Furthermore, student may choose any minor courses corresponding to minor listed in the Chiang Mai
University announcement about minor offered for CMU students with approval of an academic advisor.

For those who do not wish to have a minor, it is required that a minimum of 15 credits from major



10
elective courses at 300 or 400 level must be choosen.

(3) WHAIRITWRDNLES Tisiaandn 6 WHALfn

Free Electives : a minimum of 6 Credits

HnANEIFRIAeNEeNNI LA IUBNEI21AT e NLAL A1 2TAY I S1anliiaendn

6 vqufin

At least 6 credits of elective courses, taken outside major and minor fields, are required.
FIHIBNHIBAATINARDANANY AT Taiviaenan 131 Bxaefin

Total : @ minimum of 131 Credits

WHIYLAG AITHINHILVEN LAY TAANTELINAN
SNz uNATA Fruaiiuiaae 6 nan e Ui
1. 1@ 3 §usn  UAANEY ADY UATANARTENYNATN inTruaAT A
2. 189 3 fiaving snunnlEse
1) RTAILSN (MANFBY) UWEANTN TeALIBINTEUINATT
“100-200” LEASEN  naTuATaTALRg Y
“300-500" uaASTN  N9ITUANATNSEALIEN
2) 1@YRINA (MANRL) Wanatla vmamny s inn

3) w@udaving (MAnILag) uanedle eynaH oA EBIEnYA



3.1.4 WHUNISANEA

1

RNWASAN®EA
HT 1
ManIsAnEAT 1 wHafin
001101 .8.101 AN HRUGIN 1 3
ENGL 101 Fundamental English 1
206111 2.AW.1T1 WARARE 1 3
MATH 111 Calculus 1
208150  7.99.150 Aurnaziiuuaratia 3
STAT 150 Probability and Statistics
229123 Q.2.123 LLmﬁmﬁugmmﬁmwmﬁ@g@ 3
DSCl 123 Fundamental Concept of Data Science
AN INYIFNARSURLANAFN RS 3
Science and Mathematics
NN BLFERTURTTIANAIERAS 3
Humanities and Social Sciences
59 18
AMANTSANEIT 2 wHafin
001102  «.8.102 mmﬁvmqwﬁyugm 2 3
ENGL 102 Fundamental English 2
206112 2.ADL112 WARARE 2 3
MATH 112 Calculus 2
229223 1.09.223 mslUsunsnamstananmsiioys 3
DSCI 223 Programming for Data Science
NGNIBAINYIPERTURLATIAF RS 3
Science and Mathematics
NN AR TURLRIANAERS 6
Humanities and Social Sciences
39N 18




12

BARNTSANE
P
AUUN 2
AANISANYAN 1 wuqefin
001201 .8.201 NI9EIRIBIIATIZA AN RDENHUSZRNTNS 3

ENGL 201 Critical Reading and Effective Writing

206281 2.ADL281 adinAARSEArEA 3
MATH 281 Discrete Mathematics

208250 2.@0.250  AnadifdmILAngmaniioya 3
STAT 250 Statistical Methods for Data Science

229323  1.92.323 nsTRAunsieyadmIuANINeIn1teya 3

DSCI 323 Data Manipulation for Data Science

Agln (F17) 3
Minor (if any)
A UNDNLET 3

Free Electives

59N 18
mansAnEai 2 wuaafin

001225  .9.225 aendenguludurianeeaniuasmalula 3
ENGL 225 English in Science and Technology Context

204251  2.AN.251 Tassadnedaya 3
CS 251 Data Structures

206324 2.A324  Aradiedadulszynd 3
MATH 324 Applied Linear Algebra

229351  12.99.351 A9EEUSIIaRdmMILIMEIN1teya 1 3
DSCI 351 Statistical learning for Data Science 1

A anaan 3

Maijor Electives

NANAYINTTELUIHNAINTIN 1

Learning Through Activities

Al (End) 3

Minor (if any)

L 19




13

RHNUATSANET
i 3
mMansAnEai 1 wuafin
204426  2.AN.426  AAnsTndeya 3
CS 426 Data Engineering
229352 242352 AAGEENBeaiARALAneIn1ateya 2 3
DSCI 352 Statistical Learning for Data Science 2
Aanaan 9
Maijor Electives
Aln (H18) 3
Minor (if any)
59 18
mMansAnEai 2 Wxfin
201191 2.9n.191 NN9EEUSHIUAINTTH 2
SC 191 Learning Through Activities
204306 1.AN.306  93EFIINAMSLAUTENELAYENAINRINES 1
CS 306 Ethics for Computer Professionals
204456 A.AW456  N19EEnEIeIATDs 3
CS 456 Machine Learning
229390 12.92.390  ANHWNAAVEINTdeya 1
DSCI 390 Seminar in Data Science
A anaan 9
Maijor Electives
Aln (H18) 3
Minor (if any)
59 19
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LANRATSAN®A
w4
AanIsAnEA 1 wHafin
229496 1.19.496  @wfiafinun 6
DSCI 496  Cooperative Education
59N 6
AMAnISANEATH 2 wHaefin
220452 192452  vwAdehAneansdeya 3
DSCI 452 Research in Data Sciences
A nanAen 6
Major Electives
Fyln (8 3
Minor (if any)
AN 3
Free Electives
59N 15
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ATANUWIN 1

ATDBUNHRNHHENSSUINIYAT

(1) nuaeA%ANEYTA T

—ﬂ@jﬂ%'&f”lﬂ”lﬂ’ltt@%ﬂ’]iﬁﬂﬂ’]‘i

.2. 101 (001101) D AEIBINGEANGIN 1 3(3-0-6)
ENGL 101 :  Fundamental English 1
Soulafidasiiunen : W&

n3ApaINENSINgE Wan1TUFANANE AT inurniaile wa uuaziBenly
szuiinediu TwSumedianuaziamsssnfinannanaiiensBeninanadin
Communication in English for everyday interactions, basic listening, speaking, reading and writing

skills in various social and cultural contexts for life-long learning.

.. 102 (001102) : ﬂﬁiﬂﬁé’dﬂquﬁugﬁu 2 3(3-0-6)
ENGL 102 :  Fundamental English 2
Lﬂ@ufﬂﬁﬁﬂasiﬁuﬁ@u ;001101 WIBAMNAMNARYBUZDINTATYT

mMsFaasNEAINgEINansURANTE BAnUszandu inwznisile ya smnuaz@anlueziu
der z X o o o - 4 4 2, -
fifudaninluusumedsanuardmmsssniiva natsiiensBewinasntie

Communication in English for everyday interactions, more advanced listening, speaking, reading

and writing skills in various social and cultural contexts for life-long learning.

H.8. 201 (001201) D AT9EIRLBSILATITRLAT NS D8N EINUSEANEHNA 3(3-0-6)
ENGL 201 : Critical Reading and Effective Writing
Haulafifiassinunan  : 001102 WA AN NI UYBIAIATEN

INBEAEIDINEANIUNITE1BAATTRaNnUnA ey aLarRDs19T uarnslauat1el
Uszavtna hoindenuaauanlenncdBem
English language skills for critical reading from different sources and media and effective writing

on topics of students’ interests.

N.3. 225 (001225) : awndenguluusuyinetmansuazinalulad 3(3-0-6)
ENGL 225 : English in Science and Technology Context
Soulafidasiaunan @ 001102 WiamHANTINTEL2EINTIARZA

Vindy a9AUTNaY LayATtNTiaasnIEIaNIEng Nan1saaa9as1eillse s n s unyig
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Fneransuazmalulat
Specific language functions, components and skills for effective communication in science and

technology contexts.

—ﬂ@juﬁmumﬂﬂmﬁm%mzﬁ’e ANATNAS

H.15.103 (009103) : ﬂ’lﬁ%ﬂ’]‘iﬂuL‘l’lﬁuﬂzﬂ’ﬁﬁ’]tﬁu@ﬂﬁﬁﬂut‘ﬂﬁ 3(3-0-6)
LS 103 : Information Literacy and Information Presentation
Wanlaifesinuner Wi dsuinAneiweniznan

mmvimameqwﬁﬂﬁmﬂmmmummm:mﬁmmumcﬁr ATTHFBINTITUAZATTLAINIAN
NVTHUNA WA RNETTNRALAZUZINITEVINUNA NTNEINTAVTFUNALALN1T9ATzidsy n19aUAY
NIFERWIA NTUTLRUNITFRVIA NTHIUNUBAITNUINA ﬂ"l‘ié’]\‘]ﬁ\‘lLL@zﬂ’]‘iLﬁﬂu‘]_Iiimqiéﬂ‘iN

The definition and the importance of information and information literacy, information needs and
information seeking, information sources and information services, information resources and organization,

information searching, information evaluation, information presentation, citation and bibliography writing.

#.972.110 (013110) : FpangnutndsranTn 3(3-0-6)
PSY 110 : Psychology and Daily Life
Raulafidasinunan ;Wi dmsuinfAnuiwandean

o

Fengiuidndsrandu Jadedudneaizdiiynna Jedeaudniusnnsendtsyang Jade
AuaIAN

Psychology and daily life. Individual factors. Interpersonal factors. Social factors.

W.An.100 (176100)  : nguwiauazlanasdieins 3(3-0-6)
LAGE 100 : Law and Modern World
Soaulafidiassinunan  : (N8

WHIRAVNINGUHTY FNTUNNNGANIY AGURIETUUNUIMTINEIAN NUEIefUAIANTENINS
sz ngruneduiionaviesdin uasngnunefUanBynes unuIaengnEnesziuiasiy sz
Fomnides uazumumasngnuns iy alaniddmd AnuAmasitymieainnsdifnunsiaeg feady
ﬂg%NﬁﬂLLﬂﬁTﬂﬂﬂﬁﬂT‘ViﬁJ

Legal concepts. Legal Institutions. Law and its roles in society. Law and international societies.
Law and local problems. Law and community rights. Roles of law in the rural and urban societies. Roles
of law in the globalized era. Analyses of issues derived from case studies relating to law and modern

world.
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US.u%.181 (701181) ﬂ'lsﬂ'zy%ﬁ'm%'mgﬁm?ﬁﬁ'ﬂﬂ%y% 3(3-0-6)
ACC 181 . Accounting for Non Accountants
Raulafidasmiunan  :  al

mﬁ’ﬂm‘aummmf‘éﬁqmLﬁ'mﬁum‘aﬁiy% Astyddanyana N1991uNns18n19Ty
A9UIUN1TN NI Y TAIMIUEIAIUENT T1e9uldutqeuaadyd nsruiunianiensteyd
An3Ugaiate218ANAY UNTINAINTUEIRY NTARTILAIUNITEY ATIneasnTTyRuanis
WHARRLAENNTANHADFUNI ATHANTHETEddunI UBNn0) uazrnls uazmsTiieyaspuiionns
sindula

Accounting principles and general knowledge about accounting. Personal accounting. Classification
of accounting transactions. Accounting process for service business. Adjusting and closing entries.
Accounting process for merchandising business. Financial statements for business. Financial statements
analysis. Management accounting overview. Cost concepts and calculation. The relationship of cost,

volume and profit. Using cost information for decision making.

U6.19.101 (702101)  : n19duludfnlszanin 3(3-0-6)
FINA 101 :  Finance for Daily Life
Naulafidasinunan

pasdifiasdurasnisanianiaiulidaniszdn i niaaseg AN @ mad1aae
FUANVNANTEN NITVNUHNNITEY NM9LENITE TR 518978 WaznMTvfian Uaniaeeaantii
M2 Na0aNEu NM3HEHI9IY NM19979uNHNTRREMSIIANMTaTaesEin naUseiunaEes
M9UNHANE uaznIawEsNAENEENINE AN

Basic knowledge of financial management for daily life. Wealth creation. Financial health
evaluation. Financial planning. Income, expenses and debt management. Financial institution services.
Savings. Letting the money work for you. Financial planning for life events. Risk insurance. Tax planning.

Preparing for happiness.

U6.19.103 (703103) mit“ﬂué’ﬂizn@umitmzqiﬁmﬁmﬁu 3(3-0-6)
MGMT 103 : Introduction to Entrepreneurship and Business
PWaulafifiassinunean ;A

ununiaduglszneunisiunisimursegiszesdszma lennalunisuUsznaugsia
AoANEIzLaTus9gs e iunnaidugusznaunts aninuwenden Uszam guuuuazuAWgsie vanns
AN15 N1FIANITATUNITARIA NITHNAR 11980 Ty A8 ngnaiggsne 53iesenddseme uaz

9388IINAMILAUIZNBUNS
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Entrepreneur role in economics development country Entrepreneur and business opportunities.
The characteristic of entrepreneur and motivation factors, environment, types of business, forms of
business, business plans, principle of management, marketing management, production management,

financial management, accounting, taxation, business law, international business and business ethics for

entrepreneur.

AF1.100 (751100) : sugAIERsTuERnlsz ey 3(3-0-6)
ECON 100 : Economics for Everyday Life

Soulafidioesniunan  :  (HR

[
@ o

ey Asugransiin U AR ez d T Adeatesiuniandn maslna aans ety
U329197% N19ARIFIF1T0T NITRULAZNITTUIANT N1z RRNBLAZRUAR 119919974 WiEgia
ANTATUATNITRNITENINNUTEINA m‘aﬂ’wmmwgﬁmmzﬁ'q WIRABEHN

Basic economic concepts and application for everyday life concerning production, consumption,
markets, national income, public finance, money and banking, inflation and deflation, employment,

international trade and finance, and economic development and environment.

A.100 (851100) . asratsiiaedin 3(3-0-6)
MC 100 . Introduction to Communication
Saulafidasinunan  :  (af

UWHIRAAIUNITRENIT NTTUINNITREFNIT NHNTILATUNLIMNABINITADAITNIAYY ADNILEDN
wazwaluladasaumne safny
Concepts of communication. Communication process. Roles and functions of mass communication.

Alternative media. Information technology and its interface with society.

&%.103 (851103) . PauardsankINEe 3(3-0-6)
MC 103 : Life and Society Through Media
Soulafidiassinunan  : (N8

nsAAziiaziansoinananguazamAneedin iRvessygn Uszifmans dean
Sanasan oo uanirEgAe linde i nneuss nglnavimd mlReRad Tnaans 5aua e
fgne Eosduuazmisianidnm

Critical analysis of the meaning and value of life in philosophical, historical, social, cultural,
political, and economic dimensions through media : film, radio, television, newspaper, magazine, as well

as novel, short story, and comic book.
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1.91.100 (201100) : ’3wﬂ'lmﬂm§yﬁm'm'ﬁ 3(3-0-6)
SC 100 : Integrated Science
Sowlafidasiunan Wi

ATMUINT2BIANYIAIAAS NTZUINNITNIINYIANTAS LANUAZINIINE UNAS
ninenssssnd e MHuaznnsensng sluuuwazundIndsew n1en (U uaznisensng
RIIAEDNUATHNARE S19NILVBILTT DIWNTUATE ANEFITASUATINA WA FIUNITANMIAN 115
fea1s penfawed TanviryLngol inapseueANEEAaN AnEnmaRsuas N

Evolution of Science. Scientific methods. Earth and space. Natural resources, their utilization and
conservation. Forms of energy, energy resources, their utilization and conservation. Environment and
pollution. Human bodies. Food and drugs. Science and technology in transportation, communication,
audiovisual instruments, home appliances and labour-saving machinery. Science and society. This course

is designed for non-science-based students only. Enrollments are not permitted for science-based

students.

2..110 (201110) : ARAAIRASYSHINTS 3(3-0-6)
SC 110 : Integrated Mathematical Sciences

Raulofidassiiunan  :  al

a a a ° _ aw a/n ° a ¢ @ aa a °

MyINTITABNANADS WEARUTEE TN UsrdRiraenismuans Bumesifis a8 uEAnUszeniu
afffunsuitigmb@iadszandn anuiianduiessuisdsingniselsneg n1saiaes dapeng
VBIULUIIRBINNANAFIAAT NTANIUNNTNNINEUAZN1TLUTTENA NIFIANRNILENATA NTUNY
v a 4 = v cﬂl =4 o o 4 an ‘dl o/
daya Yoy UseAinguazn19aeu3289iAaed NNTELNAIALLAZNITANNT adfNen13inAula

Computer science in everyday life, history of computing, internet, statistics in everyday life,
statistics for solving the problems in everyday life, probability for describing the phenomena, simulation,
examples of mathematical models, matrix operations and its applications, optimization, data

representation, artificial intelligence and machine learning, sorting and searching, statistics for decision

making.

2.99.111 (201111) . Tanuvsingnaans 3(3-0-6)
SC 111 : The World of Science

Naulofidassinunan

UYIEN ATIHNHIIBIANENANERS WAlKlal wasudnngg UsziRaasiviearans wiallat

LAYHIANTIN NTTUINNITNANEIAERS Aanssunguifisaiuinanmaniuazmnalnladiu
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TAnszaniu ngnmansuazmaluladiunisiamndsene nsnmansuaznaluladiduirsygia
eransuamnauladiudean AnarransuaznauladtuRiuandan anerrmansuaznaiulad
Audmmssan nsmanduazmaluladiuguandiosin nsreansuazna luladduniswdsuulag
anngaannia angaransuazmaluladfunisimuiideiu viavatedug suacuaulaans
inAnen uaznisiaueuresEeu

Introduction, Meaning and history of science, technology and innovation, Scientific method, Group
activities about science and technology in daily life, science and technology and country development,
economy, society, environment, culture, local communities, climate change, sustainable development, or

other topics depending on students’ interests, and class presentations.

2.99.114 (201114) : ?J‘VH’-_I”IGT’]NGI%%\?LL’JﬂﬁﬂNTﬂT@ﬂ‘HQQﬁJu 3(3-0-6)
SC 114 : Environmental Science in Today’s World
Raulafigiasniunen  :  (Nf

ﬁ'mméﬁ@uu,mwaﬂ‘i:wumﬂﬁ@ﬂ‘aimmuwﬂ' AINAszTInAasiuandon luia i
UANTIR ATHAIADYIEIANAAINARNEN RN Nsay3nEifioauan nslimdnenns naafule
vastazgnauazaafis nauandazaslolen nazlansauarniadsuulassningfeinia angd
WEIH NI UIadeSs B o SnuangatuniTualnAnine N s IR AUATANTN ALY
aounaniRuIndnnlaqiin

Environment and impacts from anthropogenic activities, Environmental concerns in
international venues, Importance of biodiversity; conservation for the future, Resource use, Population
growth and pollution, Ozone depletion, Global warming and climate change, Energy crisis, Sustainable

development (balancing of natural resource consumption and replacement), and Current environmental

issues.

2.%2.100 (202100) . FaAnenluianlsseaniu 3(3-0-6)
BIOL 100 : Biology in Everyday Life

Naulofidassinunan

o

msfnEmAna AL RNgIMEAneifisadesiufdi@ie  Teasiuanizlsingniseln
Tnwueag bdialszendu nsruadmilmanzdnsuinAnund W FEoumdnenmansunrew
The study of general biological principles concerning living organisms with particular stress on

common phenomena in everyday life. This course is designed for non-science-based students only.
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2.AX.100 (203100) . aiiludAaUszenTu 3(3-0-6)
CHEM 100 : Chemistry in Everyday Life
Soulafidassinunen : (N8

a & a A 0 a o dad - e
LLW’JW@IW‘LA;@"IM‘W%‘]LﬂNLW@ﬂ"I‘W‘I"I‘N%‘J@‘W@IﬂM BIMIT DINIUFTHURSFININHUEE  BINT
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@

AziafuRuwandeN W wansuBeunszan  aazlanden  udiu  wRadeiiuassty
Auwanden nMsulsidninenssssnni

Basic concepts in chemistry enhancing our way of life, Food, food supplements and human
health, Food and cancer, Understanding drugs, Forensic science and daily life, Chemistry in modemn
living: perfume, soap, etc., Environmental pollution: green house effect, global warming, etc., Green and

environmentally friendly products and Recycling natural resources.

aWF. 110 (207110) : Wand : samdimuasulan 3(3-0-6)
PHYS 110 : Physics : the Science that Changed the World
Houlafidassinunen  : (N8

nsvuamRiuarnaAsunszuawim! snsnavimbzeslnadl Taweidaussntians
Tanvienfuuunaln nasuazgomnamans ulmaninin svmenuazaans vgufApudtuaylan
FiALIUDIAI9N 9INIA 19A7 URVqEuEAIN LasAndagA

Paradigms and their evolution, Ptolemy, Copemicus, and Kepler cosmos, Mechanistic
perspective, Energy and thermodynamics, Electromagnetism, Atoms and matter, Quantum theory and

holistic perspective, Space, time and theory of relativity and Frontier physics.

—ﬂzg'u"“;mmﬂ%ﬂuﬁsimﬁ'«vniiu

#.|.121 (057121) : v:!mu@mﬁ'@%ﬁmmzmiﬂ@ﬂﬁ'}fﬁamﬂ 1(1-0-2)
EDPE 121 . Football for Life and Exercise
Saulofidassiiunan

nssenfiasmaiisgunmlagnisawaues nsauguinenisuazaateduiufiin
Wauas nsiasauaauswesine nsdsrgndaniiauealuguuusineg nfininlutunisan
Avaauea nsAesnziinunisudsiuvauaauaznisdinsaniinvauaausziusine Uszlamiuas
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@ v ¥ A
Wspmeesn1siiugian uazia i v
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AN euaa
The principles of exercise for health by playing Football. Warm up and cool down. Playing in
each position and in different styles. Rules of playing Football. Analysis of Football matches and

participation in competition at different levels. Benefits and etiquette for players and spectators.
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A.8.122 (057122) . drgkniediauazn1saanniaInig 1(1-0-2)
EDPE 122 :  Swimming for Life and Exercise
Soulafidassinunan  : (N8

maaenddmediogunimlagniasdiein nsaugusnsnialufinmadaenia wanniamsla
uaznaAden el niataausineg vassnnmelunngdneivingneg nadeemaedFsudunsis
Fi9° sann1sdnerin natAsziianenngdnenin m‘ifjwfmﬁmmmwLmzﬂﬁlfﬁﬂ‘a'quﬂﬁl,l,ﬁ\iﬁ’udﬂf-J
sintuszdusine Ustlemiuazsnsamansnnadingauuazigiatuiidein

The principles of exercise for health by Swimming. Warm up and cool down. Principles of
breathing and movement under water. Using body physically to swim in each style. Helping others from

dangers in swimming. Swimming for health and participation in competition at different levels. Benefits

and etiquette for players and spectators.

A.8.123 (057123) . sealaduaaNadinLALN1saannINInIY 1(1-0-2)
EDPE 123 :  Volleyball for Life and Exercise
Soaulafidiassinunen  : (N8

nsaeniasmeiagunmlngnisianeaadusa nsaugusenauaraaiaduiuiin
20aadUna N19LENIDALATUDA IuATLANIAe] NN5TEeTaardausn] 9a931en1eTunis iy
reaaduas niinaluarmaiuazuluinieawdusa msUszgndiaufivmeaadusalugiuoy
s N1sRRszAinanisuduosaladusauaznisiiinsanueiuosaladunatusziusneg Usylamd

@ v Y A = <

wardnsgmaasnadugiauuasa it luineaeduea

The principles of exercise for health by playing Volleyball. Warm up and cool down. How to
play in each position and how to use parts of body to play Volleyball. Rules for playing and scoring in

Volleyball. Playing Volleyball in different styles. Analysis of Volleyball matches and participation in

Volleyball competition at different levels. Benefits and etiquette for players and spectators.

A.8.125 (057125) . fenssaingaiziadanuazn1saannIRInIg 1(1-0-2)
EDPE 125 . Rhythmic Activities for Life and Exercise
Soulafidassinunen  : (N8

nssendidsmeiitoguamlagnisianisnssuiindmng nmamaeuhaassinenialy
Anuouzsineg naiadaumaessdnniadndudmazuandesaund nmaduiifudesasdsame
A9 uwaznIsinAaATNTIaTAeT snsemiunslindeanuarinsamiunisdans n1siAsIed
YNNMIEWRRIATINGZANST NMTIIHITHARTALAZNTIAIHARTATNI LD USN

The principles of exercise for health through Rhythmic Activity. Body movements in different

styles. Body movements with rhythm and music. Folk dances and social dances. Social manners and
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social dances etiquette. Analysis of social dances types. Participating in and organizing social dance

parties.

#.8.126 (057126) . UNRAALBRIABTIALAENNSERNAIAINTE 1(1-0-2)
EDPE 126 . Basketball for Life and Exercise

Naulofidassinunian

masanidsnaiieguainlnasniadunsinaues nsaugusniauazaaaduluin
VIENAUEA MMSENLNANAUeA st anudasasaiunisauiiiunanaues  niininis
wuanaueaall  agUszgndiauiinuisnaueatusiuunsine nnatassinanisutei
vanauaauarnsdinsawinunanauaslusziiusine Uselamiuazansemassnisdiviiauuas
afFufIuanaLDS

The principles of exercise for health by playing Basketball. Warm up and cool down. How to
play in different positions, safety and regulations. Playing Basketball in different styles. Analysis of
Basketball matches and participation in Basketball competition at different levels. Benefits and etiquette

for players and spectators.

#.®.127 (057127)  LUARIRARIARTIALRZNNSERNANAINTY 1(1-0-2)
EDPE 127 :  Badminton for Life and Exercise
Naulofidassiiunan

A o

mspanmasmaiagunmlnemsauuuaiuii - nspugusnisuazasaduiuinn
uunRwsil M3dulduaznsedsubneesiemaiednfgnuuaiuiiludnuazsneg nfinuuafingu
v ltuaznsiuazumluiinuuafingu msUszgndiauiiiuuefingubugUuuusine nsimsizsding
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The principles of exercise for health by playing Badminton. Warm up and cool down. How to
hold the racquet and body movements to hit the shuttlecock. Rules and scoring in Badminton. Playing
Badminton in different styles. Analysis of Badminton matches and participation in Badminton competition

at different levels. Benefits and etiquette for players and spectators.

A.8.128 (057128) : RARINeZILATN1SEENNIRINIY 1(1-0-2)
EDPE 128 . Tennis for Life and Exercise
lﬂ' li' 3 1 1 =1
WanlafidessIvnen i
mspanmasnaiaganinlnenisaumuila naUgWINMenazaanefiuiuiin

wnia N9 Hwaznisiedeuinensssnaiedinfumdsludnuasineg nfintmuiaialuuaznig
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The principles of exercise for health by playing Tennis. Warm up and cool down. How to

hold the racquet and body movements to hit the tennis ball. Rules and scoring in Tennis. Playing Tennis in

different styles. Analysis of Tennis matches and participation in Tennis competition at different levels.

Benefits and etiquette for players and spectators.

f.8.129 (057129) . mdauiaiediauaznisaaniiasnig 1(1-0-2)
EDPE 129 : Table Tennis for Life and Exercise
Soaulafidassinunen  : (N8
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The principles of exercise for health by playing Table tennis. Warm up and cool down. How
to hold the racket and movements to play Table tennis. Apply in playing Table tennis game. Analyze and
participate the Table tennis competition tournaments. The advantageous, manners, regulations and

scoring system of Table tennis game are involved.

A.8.130 (057130) . nadWiieTAnuaznsaannIaInIg 1(1-0-2)
EDPE 130 :  Golf for Life and Exercise
Soulafidiassinunen  : (N8

mesanidsnsiiaguamlnenisauivioned  nsaugussniauazaaadnluiiin
neadn nneduld vimeniafignuazniatuluianedntudnunizsineg nfinnaunedialluazni
Tuazunlufinnedn nsUszgndiauiinnedntuguuunsingg nsdnssdivimnsiunsiinednuas
madindanudsiunadnlusziusine Ustleniuazinsameesniaiiufisuuaziaiatuiiined

The principles of exercise for health by playing Golf. Warm up and cool down. How to hold
Golf club, stance and position in Golf. Rules and scoring in Golf. Playing Golf in different styles. Analysis of
stance and position and participate in Golf competition at different levels. Benefits and etiquette for

players and spectators.

2.9%.191 (201191) . msBeudifianssy 2(0-6-0)

SC 191 : Learning Through Activities
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Activities to promote skills/moral and ethical behaviors in addition to development of
personality, art and culture, local wisdom, environmental preservation as well as community-based
economy by students under supervision of advisors and/or joint supervision with the government or

private organizations.

12.91.192 (201192) : ﬂ'ﬂf:lﬁ!L‘l’lWﬁﬂ‘lsl'l 1(0-3-0)
SC 192 : Doi Suthep Study
Houlafidassinunen  : (68

Anuinpagunie 4 AR A Afin19nienw : s3tianen Janasdanan : szuudvg uaz
AMHNAINNAENWNEININ RANIFIANULALTMUTITH : AERILATHINEEANYN WaLRFRn19N1TaRsnY
L Aufiendnd nrsfinydiuazniaviasfiendeiling Aeudniugszndiena s gy
NAAVINAD B sl

Studying Doi Suthep in 4 aspects: physical - geology, biology, ecosystems and biodiversity;
social and cultural - religion and anthropology; and conservation - conservation area, forest restoration,

eco-tourism, and relationship between Doi Suthep and Chiang Mai University.

(2) NNIATYNRNTL
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2.AN.251 (204251) : me%wﬁaga 3(3-0-6)
CS 251 . Data Structures

Houlafifinesinunan  : 204113 ©Sa 204214 ©Sa 204215 nSa 204216 nSa 204217 nie
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Problem solving and concept of abstraction, analysis of algorithms, linear lists, stacks, queues,

priority queues, sets, maps and hashing, sorting, trees and graphs.

2.A04.111 (206111) : UWARANK 1 3(3-0-6)
MATH 111 . Calculus 1
Saulafidasinunan

DUAUTUATNITUTEENS N1IMUTRRTUAZN1TUTEY NS ANNITIBIBRANEIUAUNHILAzNIS
Uszyned
Derivatives and applications, integration and applications, and first-order differential equations

and some applications.

2.AM.112 (206112) : Ltﬂﬂiﬂ’ﬁﬂ 2 3(3-0-6)
MATH 112 : Calculus 2
Haulafifiassinunan  : 206111

ANNTTBIDUAUBITU ARSI LAY Weridunatedauls USRutnaedy aunsueiug
Linear second-order differential equations, functions of several variables, multiple integrals,

and infinite series.

q.A4.281 (206281) : ARAFNAASANASH 3(3-0-6)
MATH 281 . Discrete Mathematics
Haulafidasinunan  : 206103 wWia 206111 Vsa 206161 Waa 206113
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Basic background. General counting methods. Elementary graph theory. Trees and sorting.

Networks. Boolean algebra.

1.849.150 (208150) - Y PR S L | IOt 3(3-0-6)
STAT 150 : Probability and Statistics
Saulafidasnunan  :  af

uwuaARARfugAnaazdn n1swanuesassiiaivessdaulsgn e Hesuazsia
wisgusiaiias nsuanuasasdiazdugon namanaisuaraNusleas fauuuaansazin
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Basic concept of probability, discrete  and continuous probability distributions, joint probability
distributions, expectation and variance, probability models, inference for proportion, Chi-square and F-

distributions, inference for variance, goodness-of-fit-test and tests for independence and homogeneity

2.92.123 (229123) D uHIANAANNEIHPBIINENNTTiiaNa 3(3-0-6)
DSCI 123 :  Fundamental Concept of Data Science
Sowlfidasitunen ;w5
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Introduction to data science, overview of data manipulation, data exploration, introduction to

data mining, model evaluation, case studies in data science

2.92.223 (229223) : msTﬂiLLﬂim?'m%'u"iwmmsﬁﬂﬁa 3(2-2-5)
DSCI 223 :  Programming for Data Science
Soulafidiassinunan  : (N8
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Computational thinking, fundamental of programming concept, basic function, conditionals and

Boolean logic, iterations, basic file /0, fundamental data structure, basic data manipulation process,

scientific computation package.

-3¥nandIAu
2.AN.306 (204306) : A3UEIINRMIUAUsEnaUd T InAsNAunas 1(1-0-2)
CS 306 :  Ethics for Computer Professionals
1 ' b 74 1
Waulafifiassiunan @ wnfnw1Rda 3
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Concepts of computer ethics, computer and information professional ethics, property rights
and copyright in the information age, privacy and public policy, computer-mediated crime and computer

and information laws.
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2.AN.426 (204426)  : Aranssudimya 3(2-2-5)
CS 426 : Data Engineering
Houlafifiaesinunen  : 204320 vwse 204321 wWia 229323
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Overview of data engineering, data transformation, data cleansing, data integration, data
exploration and data visualization, feature processing, data quality and data auditing, big data engineering,

challenging issues in data engineering.

7.AN.456 (204456) : ﬂ’lit%f:lulé?lﬂ\‘ltﬂ‘%@x‘i 3(3-0-6)
CS 456 :  Machine Learning

Naulafifiassiiunan : 204251 uaz 206112 ; uaz 208150 v5a 208263
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Basic concepts of machine learning, supervised learning, unsupervised learning, evaluating

machine learning algorithms, algorithm independent analysis and reinforcement learning.

2.AM.324 (206324)  : Wuadiedaiduilszend 3(3-0-6)
MATH 324 : Applied Linear Algebra
Seulafifasnannan  : 206112 Wia 206203 1Sa 206261
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System of linear equations, matrices, determinants, vector spaces, inner product spaces,

linear transformations, eigenvalues and eigenvectors, and their applications.

2.89.250 (208250) B deiiRFEmSUINeAEnstays 3(2-2-5)
STAT 250 :  Statistical Methods for Data Science
Haulafifiassinunian  : 208150
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Introduction to statistical methods, collecting data, exploratory data analysis, normal distribution

and normality tests, inference for population mean, analysis of variance, regression and correlation

analysis

2.92.323 (229323) : nMsaasiunistiayadmsusiinanistisys 3(2-2-5)
DSCI 323 : Data Manipulation for Data Science

Raulafifiaeniunan  : 204113 wia 204214 wia 204215 %ha 2.AN. 204216 WSa 204217

Waa 204219 w5 229223
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Overview of data manipulation, data extraction from structured data, data extraction from
semi-structured data, data extraction from unstructured data, data collection from public APIs, automated

web data collection, basic concepts of data cleansing, system architecture and platforms.

2.29.351 (229351) 1 mMeasausideiAdmsuineinsliaya 1 3(2-2-5)
DSCI 351 : Statistical Learning for Data Science 1
dl dlﬂa 1 ! =) =
Seulafifiasnannan  : 229223 uaz 208263 Wsa 208272 W5 208280
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Fundamental concept of data science, linear algebra for data science, principal component

analysis, regression analysis for data science, time series analysis for data science, logistic regression

analysis for data science

2.92.352 (229352)  : AeRERiIEEARdmsUINaInTsiiaya 2 3(2-2-5)
DSCI 352 : Statistical Learning for Data Science 2
Soulafifasdiunean : 220351
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Statistical learning and machine learning, data exploration and data visualization, association
analysis for data science, data classification for data science, prediction by neural network method,

cluster analysis for data science and application of data science

2.792.390 (229390)  ANNRWNATWIneInTsiiays 1(1-0-2)
DSCI 390 . Seminar in Data Science
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Presentation of current Computer science topics under supervision of staff. A written report is also

required. Grading will be given on satisfactory or unsatisfactory basis.

2.9%.452 (229452) : AsEAMSUINEINTsiaya 3(3-0-6)
DSCI 452 . Research in Data Science
Houlafifiassinunen  : 220352
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Review data visualization, market basket and product recommendation, text analysis from

Twitter data, predictive model for time series data, customer segmentation, data science project and case

study
2.7%.496 (229496) . f§unafnea 6 iuleif
DSCI 496 : Cooperative Education
1 ' b 74 1
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Readiness before practice in cooperative education is required for students for no less than 30
hours. Students are required to work in data science and/or related fields in positions of responsibility with
private or government agencies of which using appropriate data science within cooperative education
framework approved by the department in conjunction with agency for no less than 16 weeks
continuously or equivalent. Students work like employees under supervision of in charge trainer at the
organization and instructor(s) of the department. A written report and oral presentation are required to
the agency, faculty and people who are interested both in the process of working within framework and
results from the cooperative education project. Grading will be given on the satisfactory (S) and
unsatisfactory (U) basis by the department which is determined by performance and results from the

cooperative education project.

-3 BNLABN
2.AN.320 (204320)  : n1sdantsgndinya 3(2-2-5)
CS 320 : DATABASE MANAGEMENT
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Database concepts, Database Management System (DBMS), the database development
process, conceptual database design, logical database design and the relational model, implementing

the database design, database administrations.

.AN.335 (204335) . Tulnsraulnsainasuacduvadifinuasnssnas 3(2-2-5)
CS 335 :  Microcontroller and Internet of Things
Roulafifiaennunan  : 204113 nSa 204214 nSa 204215 nSa 204216 nia 204217 nia

204219 5@ 229223
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Introduction to basic microcontroller, digital inputs and outputs, analog inputs and outputs,
transistors and driving motors, communication interfaces, interfacing with displays, interfacing between

microcontroller boards, Internet of things technology.

2.AN.381 (204381) D ANSATHINLTIAURYLASTANAWIS 3(3-0-6)
CS 381 :  Numerical Computation and Software
Raulafifiasnnunan  : 204211 s 204214 waa 204215 %isa 204216 naa 204217 nia

204219; Az 206112 %58 206203
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Introduction and software design: error handling. Computer arithmetic and computational

errors. Linear system of equations. Interpolations. Numerical quadrature. Linear least-square data fitting.

Solution of nonlinear equations.

q.AN.383 (204383) T ASUSTHIANANIN 3(3-0-6)
CS 383 : Image Processing
Raulafidasniunan  : 204211 WSa 204214 WSa 204215 wia 204216 wia 204217 waa
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Image perception. Image acquisition. Image sampling and quantization. Image transformation.

Image representation. Image enhancement. Image segmentation. Image reconstruction. Image data

compression.

1.AN.422 (204422)  : ARslBYA 3(2-2-5)
CS 422 : Data Warehousing

Sowlafidasinunan  : 204222 wia 204320 %Sa 204321 Wi 229323
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Introduction to data warehousing, data warehouse architecture, data warehouse design, data
extraction, cleansing, transformation and loading, multidimensional data modeling, Online Analytical
Processing (OLAP), data warehouse analytical processing with data mining techniques, managing
warehouse metadata, handling changes of data warehouse, information integration, data warehouse

application and development

2.AN.423 (204423) : mMendasieya 3(3-0-6)
CS 423 :  Data Mining
Raulafifiasniunan  : 204321; uaz 208263 visa 208264
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Basic concepts of data mining, basic tools and data preprocessing, mining for patterns and

associations, recommendation systems, data classification, data clustering, graph mining and mining data

streams

9.AN.453 (204453)  : N195IMUY 3(2-2-5)
CS 453 : Pattern Recognition

Raulafifiaeniunan  : 204251 uaz 208263
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Overview of pattern recognition, pattern representation, nearest neighbor algorithms, Bayes

classifiers, decision trees, neural networks and support vector machines and class imbalance problem.

2.AWATT (204471)  : ileysyileziiug 3(3-0-6)
CS 471 : Artificial Intelligence
Noulafifiaesinunan  : 204251 uaz 206281
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Introduction to artificial intelligence, problem solving methodologies, knowledge representation,
natural language processing, expert system, evolutionary algorithms, artificial intelligence languages
¥

7.AN.481 (204481) . waRianisldsunsudsadaransidafin 3(3-0-6)

CS 481 : Introduction to Mathematical Programming Techniques
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Problem formulation and modeling. Linear Programming, simplex and revised simplex method.
Dynamic programming. Integer programming. Least square technique. Quadratic programming.
Unconstrained minimization, golden section search, steepest-descent and conjugate gradient method.
Quasi-Newton Method. The emphasis of the course will be on the various computational techniques and
their implications to both algorithm implementation and problem type and size. Practical sessions to be

arranged will concentrate on demonstrating the various issues involved in user interface design, and the

possibility of trade-off between accuracy, computer time and Computer memory requirement.

2.AN.482 (204482)  : A991RBILUUTYRIMIZUULIINDY 3(3-0-6)
CS 482 :  Simulation and Modelling
Sonlafifiosknunan : 206112 uaz 208263; uae 204211 W3a 204214 nia 204215 wia
204216 W5a 204217 W3 204219
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Introduction to simulation, statistical techniques for simulation, continuous simulations, discrete

simulations, simulation languages, simulation methodologies, simulation applications.

2.AN.483 (204483) : NMTSUSnWIRBNRNILADS 3(3-0-6)
CS 483 :  Computer Vision
Houlafifiaesinunan  : 204382 Wia 204383
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Introduction and relationships to other fields, binary image analysis, region of connected
pixels, systems of filters, feature extraction and analysis, contour representation, texture descriptors for

computer vision, optics, image formation and terminology, geometric stereo vision, computer vision

applications.

2.A84.300 (206300) : AMAAINASNISISRLATNISUSENRAY 3(3-0-6)
MATH 300 . Mathematics of Finance and Insurance

Houlafifiassinunian  : snAnuauld 3
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Applications of mathematics in various fields of finance, with emphasis on problems of

investment insurance and banking.

1.ATL.341 (206341)  : ANATSENBUNNEANTY 3(3-0-6)
MATH 341 : Ordinary Differential Equations
Soulafifioennunen  : 206112 %Sa 206203
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Introduction to ordinary differential equations, first order ordinary differential equations, higher
order ordinary differential equations, linear system of ordinary differential equations, Laplace transform,

series solutions of ordinary differential equations and Legendre and Bessel equations.

1.AD4.342 (206342)  : ANATSIENENNNEERY 3(3-0-6)
MATH 342 : Partial Differential Equations
Raulafifiasniunan ;206267 wWam 206341
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Introduction to partial differential equations, first order partial differential equations, second

order partial differential equations, Sturm-Liouville theory and separation of variables.

2.A9.355 (206355)  : ADLBINUAY 3(3-0-6)
MATH 355 : Numerical Method

Naulafidasniunan  : 206112 visa 206203 visa 206261
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Numerical representation and error, solution of one variable equation, numerical solution of
systems of linear and nonlinear equations, interpolating polynomial and curve fitting, numerical

differenation and numerical integration and numerical solution of initial value problems.

2.AM.364 (206364) : NISHEIGUUUITRBIDTIAHRAATNAS 3(3-0-6)
MATH 364 :  Mathematical Modeling
Raulafifiasniunan  : 206104 vwea 206112 s 206162
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Basic concepts of mathematical modeling, modeling process, modeling using data, model

fitting, models with difference equations and models with differential equations.

2.AM.370 (206370)  : AINEI9ZLTIN 1 3(3-0-6)
MATH 370 :  Probability 1
Naulafidiasnnunan  : 206112 visa 206203 visa 206261
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Foundation of probability, conditional probability, discrete random variables, joint discrete

random variables, computer simulation for discrete random variables.

2.AM.441 (206441) : aums@mgﬁué’f&i@ué’m 3(3-0-6)
MATH 441 : Nonlinear Differential Equations
Raulafifiasniunan  : 206267 waa 206341
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Introduction to nonlinear differential equations, one dimensional nonlinear differential
equations, two dimensional nonlinear autonomous differential equations, higher dimensional nonlinear

autonomous differential equations, periodic solution.

q.AM.457 (206457) : mﬁmmaﬁ%@gﬁuémiﬁu 3(3-0-6)

MATH 457 . Mathematics of Financial Derivatives
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Derivatives and the arbitrage pricing theory. The binomial models. Brownian motion and
Wiener Process. Ito’s calculus and Ito’s lemma. The Martingales Representation Theorem. The Black-
Scholes PDE. Numerical methods. The “Greeks”. Foreign currency interest rate models. Equivalent

martingale measures and complete market.

2.AM.470 (206470)  : AINWIITILIM 2 3(3-0-6)
MATH 470 :  Probability 2
Raulafidasniunan  : 206370
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Continuous random variables, joint continuous random variables, computer simulation for

continuous random variables, limit theorems and laws of large numbers, Markov chains.

2.AM.471 (206471) : AaaAIERsUsTNRALda9Au 3(3-0-6)
MATH 471 : Introduction to Actuarial Mathematics
Raulafifiasniunan  : 206370 wWaa 208323
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Introduction and basic materials, loss distributions, aggregate claims, reinsurance, ruin theory,

credibility theory, no claims discount system and delayed triangle.

2.549.251 (208251) © ANSILASIZNNSNANDL WAL N R INDBINITIRLADS 3(2-2-5)
STAT 251 : Regression Analysis and Non-Parametric Statistics
Raulafidiasnnunan  : 208250 uaz 206324
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Concepts of regression analysis, simple linear regression analysis, multiple linear regressions
analysis, model diagnostics, concepts of non-parametric statistics, test for one sample, test for two

related samples and two independent samples, test for k related samples and k independent samples.

2.849.350 (208350)  : ®@fUszandiatadnlsdmsuINetmansiays 3(3-0-6)
STAT 350 : Applied Multivariate Statistics for Data Science
Seulafifasnaunan  : 208250
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dmudayanangdiuls 139 UUNYSEIANYBIANRINA  N1TFATITAENAN NS ATUBRAR 75N1590
ARNLATNITUTUIIANAERA NTtiFAnED

Multivariate data and graphical display, measures of central tendency, dispersion and association
of multivariate data, principal component analysis and factor analysis, inference for multivariate data,

classification of observation, canonical correlation analysis, methods of clustering and multidimensional

scaling, case studies

2.99.353 (208353) : @AANISINRRATNIsUSENUAY 3(3-0-6)
STAT 353 . Financial Statistics and Actuarial Science
Haulafidiasniunan  : 208263 wia 208264 waa 208272
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AR IAEafuNITUsE MR dRa1n19zn19me FARLUSLIINTUAZANTNAIIENNS
g AonibouaraIuan nalargnd ARG mMSUANNIREMIINIT ST e TR Gud19as
anadnanasd yadanAunanesl

Basic concept of life insurance, mortality rate, demographic statistics and life table, interest

and discount, application of statistics for financial risk and life insurance, net level reserve, surrender

value.
2.59.354 (208354) 1 MsAATIEiaRnIHIRIEImsUInatnstiaya 3(2-2-5)
STAT 354 : Time Series Analysis for Data Science

Jeulafifiosinunian : 220223; uaz 208263 n3a 208272 win 208250 Win 208280
WHIARYBIEUNTHIIAANSLANEIN1Tdeya N1TnseNdaya N1TUTIRNALULENNTHIIARN
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Concepts of time series for data science, data preparation, evaluating time series models, the
fundamental of time series analysis for data science, Box and Jenkins method for data science, the

combination of forecasts, neural network method for time series data, application of time series for data

science

2.89.450 (208450) : MTATRdmsudayageang 3(3-0-6)
STAT 450 :  Analytics for Observational Data

Soulafifiassinunan  : 208251

nsAunuazn1sinasdinleadeyaBedaing n1siessidaya@sfiunidoanadniann
TUsunandSagun1eada n1sfumanaduingszndedaulslreodanadnsaldanTusunas
A593UN198 R uwuudrassruieziiuuarnisvioung fauuudmsuisyaivuasioyanauaues
Bangn nMafmRendouuy 3En1sfulEauun nsdifnea

Exploring and understanding observational data, exploratory data analysis with results from
statistical package, exploring relationships between variables with results from statistical package,
probability modeling and prediction, models for count data and categorical response data, model

selection, classification trees method, case studies

2.899.451 (208451) : MTiATRdmsuiayaivaaasuariayaI1nny 3(2-2-5)
STAT 451 : Analytics for Experimental and Simulated Data
Hoaulafifingsinunan  : 208251

FALUUBUER Fauuu@adusteialy dauuullidadu n1simansianulsdsau n1g
ENLULNITVAREY N199LATIY By a8 ABNRanes
Linear model, generalized linear model, non-linear model, analysis of variance, design of

experiments, analysis of computer simulated experiments

Q6L.AN. 441 (261441) ﬁumﬂ%ﬁmmmsw?ﬁLme.:"il’ﬁgmmﬂ?m}j 3(3-0-6)
CPE 441 : Internet of Things and Big Data
Naulafidiasniunan  : 261102 Wia 269102
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Introduction to Internet of things and big data. Basic electronics circuits. Basic digital design. Basic
microcontrollers. Sensors and physical measurement. Bus systems and data communication. Remote

communication. Basic data management. Basic data analysis. Visualization techniques.

af.AN. 461 (261461) : n1sdeuldsunsudeninwazlfinauy 3(3-0-6)
CPE 461 ¢ Visual and Interactive Programming
Naulafidiasniunan  : 261102 Wia 269102

aeuaran nuandaniunisdenlusunsaiBonnuazdunansen dauls deuly uazqul
Herfiuuazaauany faudauuinn dunrdsniautlasuugellsunan uaglausnd nadazgndly
adiarans n1sudauaznisvyy (waudi) sunw dneszuaznistandays nsiausdayaid
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Visual and interactive programming language and environment, Variables, conditionals, land

oops, Functions and objects, Arrays, debugging, and libraries, Applying mathematics, Translation, and

rotation (in 3D), Images, Text and data input, Data visualization.

WAN. 475 (261475) @ WUUIIRBIURLATHAMIIANIEANNFARINTU 3(3-0-6)
a o ]
ﬂ’lﬁ'uﬂﬁ’lzvi"ll’ﬂﬁﬂ?lu’m?ﬂfy
CPE 475 :  Modeling and Optimization for Big Data Analytics
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Introduction to modeling and optimization for big data analytics. Optimization models. Graph
techniques in optimization. Graph for production planning. Algorithms in optimization. Change analysis.
Tools for optimization in production planning. Problem solving by using network modeling. Multi-objective

problem solving. Artificial intelligence in manufacturing. Development of modeling in data analytics.

An.dil. 471 (954471)  : meviuniasdiayagsia 3(2-2-5)

INX 471 : Business Data Mining

Houlafidiaesinunian  : 208263 uay 954247
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n19waENdaYaN19gINe NINNGAINNANTHEERIlnyani1egsia nisutengniayaniegsiae
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Business data preparation. Association rules for business data. Business data clustering. Business
data classification. Application of Image mining. Application of text mining. Application of deep learning.

Time series forecasting in business. Feature selection and business data reduction.

FN.NU. 472 (954472) ﬂ’lﬂtﬂﬂx‘l“ﬁiﬂﬁ@@iﬁ@ 3(2-2-5)
INX 472 :  Business Data Visualization
Houlafidinesinunian : 954247

Asdidesinlunmsusnsiieyagsia nauansnnaieudiey wazuuallin msuamaen1anig
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Introduction to business data visualization. Visualization of comparison and trend. Visualization of
ranking, variance and contribution. Visualization of frequency and correlation. Content analysis. Dashboard
creation. Making effective visualization. Storytelling. Creation of infographics. Advance topics in business

data visualization.



