116

s a a 174
ﬁaﬂQGﬁﬁ']?ﬂ')‘U'lTﬂﬂ']ﬂ'ﬁ’Uﬂﬁda
PnAnwdeednesiedvlunuinisdnwmivlddssnia 30 nuiein 183 lunuinian
wzlltaenin 91 MUIEAR LATSIEIBNUNUINITLEENES LR8N 6 Wedn tnednuie

AnTumaeavananslitesndt 127 viiefn

1. vuandgfnwnaly Swnulidesndt 30 wdiein (@3easduanin 7-9)
2. NUINIBANE Fuulitdsenin 91 wedn Usenaumie
2.1 YU U 22 AR Usenaume

511 110 whaRaad niuinInensveya 1 3(3-0-6)
(Calculus for Data Scientists 1)

511 111 waaRdadmsutininensteya 2 3(3-0-6)
(Calculus for Data Scientists )

511 244 wwadindadudmsuinineinisteya 3(2-2-5)
(Linear Algebra for Data Scientists)

514 107 Andiug 4(4-0-8)
(Fundamental Physics)

515 171 adndmiuIneINsoya 3(2-2-5)
(Statistics for Data Science)

517 123 nsWeulusunsumeiiuneidmivinineinstoya  3(2-2-5)
(Computer Programming for Data Scientists)

517 214 Tnssadedoyauaziunouis 3(2-2-5)
(Data Structure and Algorithm)

2.2 Jynawizann  dnulitesnii 69 wihein Usznaumie
2.2.1 309U 10U 49 mefin Usznoume

515 271 Auaziludmsuininenistoya 3(3-0-6)
(Probability for Data Scientists)

520 101 ﬁugmﬂauﬂaLmail,aﬁmmmﬁmﬁaumm 3(3-0-6)
(Foundation of Computer and Informatics)

522 151 ﬁugm’iwmmﬁazﬂa 3(3-0-6)
(Foundation of Data Science)

522 211 BseudmiuinIne M sleya 3(2-2-5)
(Computational Methods for Data Scientists)

522 241 Auwalulad 3(2-2-5)
(Web Technology)
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522 251 sruugudelad niuIngIn1sveya 3(2-2-5)
(Database Systemsfor Data Science)

522 252 yaTeailodmivinensteya 3(2-2-5)
(Data Science Toolbox)

522 253 msiwsaml,azﬂé"uﬂiaﬁam”a 3(2-2-5)
(Getting and Cleaning Data)

522 254 msUszananadeyavualugdesiu 3(2-2-5)
(Introduction to Big Data Processing)

522 301 PFusTauLaratuntUaenfevesansauImA 3(3-0-6)
(Ethics and Information Security)

522 351 NFIATINRYALTIETIA 3(2-2-5)
(Exploratory Data Analysis)

522 352 AMNTTUAUAN WY 3(2-2-5)
(Feature Engineering)

522 361 mM3Feuiuvuiifasuvenios 3(2-2-5)
(Supervised Machine Learning)

522 362 nsUsEIIaNaTaya 3(2-2-5)
(Data Processing)

522 363 msBeuiuuulsiffaeuvendos 3(2-2-5)
(Unsupervised Machine Learning)

522 391 52 U8 U198 3(1-4-4)
(Research Methods)

522 392 GHEGTe 1(0-2-1)
(Seminar)

2.2.2 3¥1U9AULADN TneinAnwndonSounuunuiisuslied

WA A L5PUTIBITI9IUIU 8 Mihefn Usznaume

522 393 WIENAUNToNdRTUAAAN Y 1(0-2-1)
(Preparation for Cooperative Education)

522 494 1A5991U3BannANY 1(0-2-1)
(Cooperative Education Project)

522 496 AnAafng 6(litfornin 600 31u)

(Cooperative Education)
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AU U LSYUSIUIVITUIY 2 AUIe0R UTTnaunie

522 493

2.2.3 3yuaan

1ASIUIY 2(0-4-2)

(Research Project)

WY A 91U LLTRENI1 12 BIERR WA WU ¥ 1Wulitesnn 18 wiefin

lagidanannnguivinemaluil

nguIYINITARATIREITAUMANIIInsAaduasineraans

522 311

522 312

522 313

522 354

522 371

522 372

522 373

522 374

522 375

522 376

522 377

adlnmansvosnisundulumsdisnssezlnaidosdy  32-2-5)
(Introduction to the Mathematics of Inversion

in Remote Sensing)
snpalsietudaiuavdmiunisdrnasseglng 3(2-2-5)
mlans

(Numerical Regularization for Lidar Remote Sensing)
NFIATIERYeYASTAINEANS 3(2-2-5)
(Geophysical Data Analysis)

NTIATIENTRUATUNYATNTTY 3(2-2-5)
(Agricultural Data Analytics)

NMTIATIEoYATANINTTY 3(2-2-5)
(Painting Data Analytics)

MINATIZVTeLATIUTERNINTTY 3(2-2-5)
(Sculptural Data Analytics)

s Tedeyalisanidnenssu 3(2-2-5)
(Architectural Data Analytics)

NTIATINTRYATNITTUNTTY 3(2-2-5)
(Literature Data Analytics)

MTATIETRLATARNTTY 3(2-2-5)
(Music Data Analytics)

NMFIATIERTRYATIUINTTY 3(2-2-5)
(Drama Data Analytics)

MATgdayaln e uns 3(2-2-5)

(Cinematic Data Analytics)



522 378

522 379

522 380
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nMFATERdayan ey

(Photo Data Analytics)
MynaTzviteyadieUseIRmans

(Historical Data Analytics)

My TendeyatieUse iamansuazlusung

(Archaeological Data Analytics)

NGUIYINITAUATIAEITAUMANINGIND

522 221

522 321

522 322

522 323

522 324

522 341

522 342

522 343

522 344

522 345

522 346

522 347

522 353

WHUWUURsERRdmSUNSTIUTINToya
(Statistical Designs for Data Collection)
mﬁmiwﬁmiamaa%ugﬂ

(Advanced Regression Analysis)
watian1snensaldmiuinensdeya
(Forecasting Techniques for Data Science)
MFATEIaeMILUsE s UIneInN1sUoya
(Multivariate Analysis for Data Science)

Ny TendeyaTwunUIsnd mIuIneInsteya
(Categorical Data Analysis for Data Science )
3309990582 Uazunannasy

(Business Intelligence and Platform)
noANTIUEUTINALAEZNTITERAN

(Consumer Behavior and Marketing Research)
NTIATILITIGINA

(Business Analytics)

WUUTIABINTEUIUNITTING

(Business Process Modeling)

N1SAAINRINA

(Digital Marketing)
in3asflowazimaiialunsdufiuasaume
(Information Retrieval Tools and Techniques)
nINmuILUULlaal

(Agile Development)
NMTATEdeyaAToUIudIAY

(Social Network Data Analytics)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)
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522 355 msvhmilestayauaradadayadugs 3(2-2-5)
(Advanced Data Mining and Data Warehousing)

522 364 msﬂizmamaﬁﬁammLLazﬂww']ﬁsiuma%uqa 3(2-2-5)
(Advanced Text Processing and Natural Language
Processing)

ngudvdeniialy

522 481 L%Bﬂﬁ@LQW’]%VI’N%WEJ’]MS%@%@ 1 3(3-0-6)
(Selected Topics in Data Science 1)

522 482 L%iaﬂfgfﬂLQWW%V]’N%V]EJ’]M?%@H@ 2 3(3-0-6)
(Selected Topics in Data Science )

522 483 L%“aqﬁ’mLawwzmﬁmmms%’aga 3 3(2-2-5)
(Selected Topics in Data Science Ill)

522 484 L%iaﬂﬁ@LQW’]%W’N%WU’]MS%@%@ 4 3(2-2-5)

(Selected Topics in Data Science V)

uaﬂmﬂﬁﬁfﬂﬁﬂmmmiaLﬁaﬂﬁﬂmmﬂsﬂEﬁﬁuﬂwé’ﬂqmﬁmmmamﬁ’msﬁm (nangns
U5uss w..2560) AldunnuBusonnamnssunmsUimsndngesluauivseluil

A1VNVINAAAIERT waraIVIRNAMaRSUTEENG TuIBaNIEaY

a1uIada lulvnanzau

A191I9INYINTABNAINBS wazaw I nAlulagansauma luIBan1eiu kags1e3n

&
LN

3. vaandrndenas  Iwiulidesndt 6 wilein
TidenAnuilfannnmeinidaasuluuvingdealnsvdeseivivesaniudug 7

I@SuanuiiugeuanauznssumsUseiaugineimans ddnAnvidendnwsedsluisnden

yosnnivianzazdeniluAndseiuedsvemneivlviviamsiuvemnivienzse

iansiasutaulunisdisanisAne

wnewg nstunheialuwiaznnibidulungdn  sswentumbeinneivleseivvis

Tulsasavuimianlile
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WNUATSANEINSANEIMANgATENYI IV MEINITTaYaA

N 1 aansane R 1

o P MUIUNUILAA

eI Y3183
-y-w
081102 | nwdenguludinyszaniu 3(2-2-5)
511110 | weaesadwsuininenisdeya 1 3(3-0-6)
514107 | WAndiugiu 4(4-0-8)
515 201 aﬁaﬁugm 3(2-2-5)
517123 | nsWeulUsunsumsuitimesdwmsutinineinisteya 3(2-2-5)
520 101 ﬁugmﬂamﬁamaimz"?wmmimiaumszﬁ 3(3-0-6)
F2UIUIY 19
Ui 1 aemsAnunidl 2

. 4 . IUIUNULNA

SWERY Y3183
-vy-uw

081 103 NMSHNAINYINYEN 1IN Y 3(2-2-5)
511111 | upaedadmsuininginisteya 2 3(3-0-6)
515171 | ad@dwmsuineinisdeya 3(2-2-5)
522151 | flugiuivenmsdoy 3(3-0-6)

—————— Artaduidentunnain@nuily 3

—————— vdenlunmiviaends 3

F2UIUIU 18
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WNUATSANEINSANEIMANgATENYI IV MEINITTaYaA

N 2 aansanen 1

o P LA

WY B8
-y-u

510 201 ATINUTINGPENS 3(3-0-6)
511244 | fiwadiagadudmivininginisteya 3(2-2-5)
517214 | lassadetoyauaziunouis 3(2-2-5)
522251 | ssuupwdeyadwmsuineinisteya 3(2-2-5)
522252 | yuedesiledmiuinennisdeya 3(2-2-5)

------ Antaduidentumnain@nwily 6

$2UI1UY 21
Ui 2 mansAneil 2

. 4 . IUIUNULNA

WY Y9318
-y-u

510 202 Mwdangudnsunsieans 3(3-0-6)
515271 | enwdnasdudmsuinineinisteya 3(3-0-6)
522211 | Fnseaundwsuinineinisteya 3(2-2-5)
522241 | umnalulad 3(2-2-5)
522 253 mii’miaml,azﬂé"uﬂsaq%’aaﬁa 3(2-2-5)
522250 | msUsznanadeyavunalugdesdy 3(2-2-5)

—————— AndenlunednAnvihluiidmuslaganginemans 3

SAUIIUIY

21
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WNUATSANEINSANEIMANgATENYI IV MEINITTaYaA

N 3 aansanen 1

o 4 . UIUALBAN

IRV Y93 3U
u-Y-uw

081 101 nwilvesiionisieans 3(3-0-6)
522 301 PFussunaranuiunasnfevesansaume 3(3-0-6)
522351 | mylnsendeyaideding 3(2-2-5)
522352 | AFNITUANANYME 3(2-2-5)
522361 | maFeudiuuiifaouveseios 3(2-2-5)
522362 | nsUszananatoya 3(2-2-5)

------ I ndonlunuInITIEDNLES 3

3NV 21

=4

a = = o ¢ Y A A ° - =
Wouuln 3 aAnAnsAnwn 1 UﬂﬂﬂHWW@QSULia\TLLa@ﬂﬂ'J']QJ‘U']UQIUﬂ']iLa@ﬂLLNUﬂ'ﬁﬂﬂTﬁn

WEU N LADNSEUSIEIY 522 496 @NNAAN®) 198 LEU U L@BNSIUsI83Y 522 493 1ATI9UIeY

[y

M991913955U

AAYEUMNgAsLDRaTAN

I 3 aansAned 2

IUURUWAN | ITUIUNUIAA
SRAQIYN Fosrein (b N) (bl )
(U-Y-1) U-Y-1)

522363 | maGeuduuuliiaeuvenaies 3(2-2-5) 3(2-2-5)
522 391 | suilaUiniy 3(1-4-4) 3(1-4-4)
522392 | duuun 1(0-2-1) 1(0-2-1)
522393 | 93uuANNTONANTUAUAANE 1(0-2-1) Taidl

------ A UFONIUNLINIT AN 12 12

SAUIIUIU 20 19
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WNUATSANEINSANEIMANgATENYI IV MEINITTaYaA

I 4 aen1sAneR 1

IUURUWAN | ITUIUNUWAA
eIV Fosre3an (i n) (LY V)
(v-Y-1) (v-Y-1)
6(laitioanin
522 496 | annadnw . laidl
600 21319)
—————— I UFoNUNLINIT AN Taidl 6
FAUIIUIY 6 6
W 4 samsdnendi 2
FIUWRUWAN | ITUIURUINA
WA Fosreivn () (WY V)
v-Y-1) v-Y-1)
522 493 | lAse9u3de Taidl 2(0-4-2)
522 494 | lassnuideannafine 1(0-4-2) Taidl
FAUIIUIY 1 2




522 151

522 211

522 221

329

A193UNE18IYEVIVIINEINTToYE

ﬁugm%wmmi{l’ayja 3(3-0-6)
(Foundation of Data Science)

amsamresingnisteya anufidewuieasuineinisteya
NTLUIUNITUATNTBUNUYDIINYINTVoYA AU AYVINeINITTRYR
AnuddrressIiuIuTIteya dssdlefililunissuriudeya nsiun
viaddeya warn15iAsisideya wulldudagduniswiuinginisdeya
NSAANY

Overview of data science. Introduction to data science. Data
science process and framework. Importance of data science. Importance
of data collection. Tools for data collection, data visualization and data

analytic. Current trend of data science. Case studies.

WwnsamurdmiuiinIngnsteya 3(2-2-5)
(Computational Methods for Data Scientists)
wdeRuneu : 511 111 uaaadadmiuininginisteya 2
511 244 fWypalaBadudmiuininginisioeya

HaasLdIiIarvasauNsuduazaun sl dudadu n1seuiu
WadardnTuAIaNYMLaNIE LagAeNgIU I5N15Madedtaean walla
MmeNzaNTigaLdaLaY

Numerical solutions of linear and non-linear equations.

Numerical computation for eigenvalue and singular values. The method

of least squares. Numerical optimization techniques.

o (4 v

WHULUULBNEDAFIUTUN59UTINTBYE 3(2-2-5)

(Statistical Designs for Data Collection)

deduneu : 515 171 adndwsuineinisveya
pdnnITuHUMIvaaeuasdeaufiowiu unuLuUNIAaesdy

ANYTOIUHULULUADNANYSITIFU unukuuuinnetes unukuudeuly

nénnsidendIoes AmLLLATAMATBY LNuLUUNNSIEendeauuyld

Anuandu n1sidendiegisdunuudie Nsidendieg1wuUlsyuy 113

Wenfegnawuulitugil n1siiendiegiuungy NsUsTENAnUtayaIt

msldlusunsudisagulunmsinszs



522 241

522 251

330

Principles of experimental design and basic assumptions.
Completely randomized design. Randomized complete block design.
Factorial designs. Nested designs. Sampling principles. Accuracy and
precision.  Probability sampling designs. Simple random sampling.
Systematic sampling. Stratified sampling. Cluster sampling. Real-life data

applications. Utilization of software packages for analysis.

umalulad 3(2-2-5)
(Web Technology)
FwdeRuneu : 517 123 Msdeulusunsupeuiimesdniutininenisteys

walulagveuasotnsdumesidanaziianticniiv Inslnaoauinsgiu
nslnaea 7%7/left wazleviififi svuude n1sdeure ¥iavesuinisuy
\P30UN8dUMBsLIA dnzuInasuraiankinliu Awlusunsudniunis
sonkuukaziamuIvled n1sWisuaa3uraugsuusnIsuasliuinig seuy
grudeyadmsuiu nssudideyauaznisinwnulasndevesdoyanisasng
Auwesialiiana luunewnalulad

Technologies of the Internet and World Wide Web. Standard
protocols. TCP/IP and HTTP protocols. Namespace. Interconnection.
Types of Internet services. World Wide Web environment. Programming
languages for web site design and development. Client-side and server-
side scripting. Database systems for web. Data transfer and security of

data.Web service implementation. Mobile technology.

szuugudayadmiuIneinstoya 3(2-2-5)

(Database Systems for Data Science)

wdeRunieu : 517 123 Mmsldgullsunsumeuiimesdmsutinineinisteys
wunAnfiugusazaninenssuvessruugudeya uuusasstoyaide

WUIAA N1500NKUUFIUTBLALATNITIAANG SEUUNITIANITINTRYE

UsunImuestaya N133an1sTen1sildsuilanieswiu anulasnieves

[ [

Futaya grutdayanuuidaseaine grudeyakuuliiilasadie nsnsey

gudeya uaznsdamsiitemsidoyaluiesgit nsdiinw

Fundamental concepts and architectures of database systems.
Conceptual data models. Database design and implementation.
Database management system. Data integrity. Introduction to transaction
management. Database security. Semi-structured database. Unstructured
database. Database preparation and management for data analytics.
Case studies.



522 252

522 253

522 254

331

youasesiiodmiuingnsteya 3(2-2-5)
(Data Science Toolbox)
arudidosiuiefuganiesiiodnivinenisteya wugthszuy
AIUANTY F188TEUUMUANTY FdslugIuuusEuUAR Inseulaunddimiu
Inenmstoya yafdnmensdmivineimstoya
Introduction to data science toolbox. Introduction to version
controlsystem. Example of version control system. Basic commands for

Git. Python library for data science. R packages for data science.

nﬂiiausfauuazné’uﬂiaaﬁayja 3(2-2-5)
(Getting and Cleaning Data)
FwdeRunieu : 517 123 Msdeulusunsupeuimesdmiutininensteys
sruuNsdnLiudeya Usenvvesdeyanissiusiudeya n1shsdeya
FEBNIMneadn NsIaEuNINeaes wadanisidendiedne wnlediofild
lumsaindoya N153NTEUU MITATIN NMTIANTVYALAYNITYIUINITVRYR
Data storage systems. Data types. Data gathering. Data collecting
using statistical methods. Experimental designs. Sampling techniques.
Tools to extract data. Organizing, merging, manipulating data and data

integration.

miﬂs:maNa%’ayja%mmimyjtﬁaaé’u 3(2-2-5)
(Introduction to Big Data Processing)
wndeRuneu : 517 123 Madeulisunsuasuinimesdmiutnineinisteys
Henuwagaunuievesdoyavuining dieg1eveslyniaindaya
yualug dudfavesdoya maiindunudeya iniesdielunisdaifivuay
Jansteyavuintng anrdaenssulunisiaivdeyavunaivg nsussendld
AlRANENS abif wavpeuiunasdmsulsrinanatayarunivg
Definition and meaning of big data. Examples of big data
problems. Data sources. Data scalability. Tools to store and manage big
data. Big data storage architecture. Big data processing. Applications of

Mathematics, Statistics, and Computer Science in big data analysis.



522 301

522 311

522 312

332

PusTsuuazaNnuiuaaaniEvasETaLINA 3(3-0-6)
(Ethics and Information Security)

foyadiuyana msuntiesteya Teyadiuyanavudodsay ngmane
Jeanslunisuansanudniiiusgiuad nsdeats uaznismeunsdoya
npmneifieafudeyauanmalulafansaume auditugnuietuasossaly
AN 97381055 IN A38s5IUNsIEUeYa wasmaluladansaume

Data privacy. Data protection. Data privacy on social media.
Issues of laws related to the rights on freedom of opinion expression,
communication, and information distribution. Laws related to data and
information technology. Basic knowledge of ethics in profession. Ethics
in information profession. Ethics of data and information technology
usase.

adaraasvasnsandulunsdsaszelnailosdu 3(2-2-5)
(Introduction to the Mathematics of Inversion in Remote Sensing)
wndefuneu : 511 244 Wyadlaladudmiuininenisteya

Tayan1sd19iaseerlna gyminndy seuvaunsigaduvuinivg
UUNONTINLAINUALLTUIVIANAVDUINABTUALIUNTNG ANUNUIELT
fvndnwazidusvadaveslsidulazUsiiflandu Bnndudadu nallanis
HARUYBYaANTAUWAYTRIN1TATIATEEE InAN 190 ey

Remote sensing data. Inverse problems. Large linear system.
Physical and geometric aspect of vectors and matrices. Algebraic and
geometric aspects of functions and function space. Linear inversion.

Inversion  technique. Information content of indirect sensing
measurements.

snpalsieduidsiaavdmiunisdinasselnadiglanns  3(2-2-5)
(Numerical Regularization for Lidar Remote Sensing)

wndeRuney : 511 244 Wyadadadudwiuinineinisteys

(3 a

Uymndadlnanndu n1sinsevaunsdadu Anteuerisnganlsiudu

§ ad a o o

WdenAnsnparlswdunisiives IBsiiardmiunisussaiatoyavess
TulamsmadanN SN UENSTUAINIT NN TIN1IAINVUIALEN N1TAUAUA

ATTLLANLLINYUINALDBIADY

Inverse ill-posed problems. Analysis of linear equations. Tikhonov
regularization. Regularization parameter selection methods. Numerical
methods for Raman lidar data processing. Inversion techniques for
microphysical parameters. The retrieval of aerosol particle size
distributions.



522 313

522 321

522 322

333

nsAATIEideyassnand 3(2-2-5)
(Geophysical Data Analysis)
wndefuney ;511 111 upapdadmiutininenisteya 2

Payvwndu wnduwuuiall nguinndusuuseiewazn1sngie
amdaee Jgmmnduedisie funeuiBiBsiuay msuszgndnguiandu
fussainand
Inverse problems. Generalized inverses. Continuous inverse

theory and tomography. Simple inverse problems. Numerical algorithms.

Applications of inverse theory to geophysics.

ﬂ']i%l,ﬂi’wﬁﬂ’ﬁﬂﬂﬂaﬂ{?ugﬁ 3(2-2-5)
(Advanced Regression Analysis)
wndefuney : 515 171 afifdwmiuinginisteya

N1TIATILINNTONNEY NITIATIEYINITOAREd T UToyalRas N3
anneslUUInd MInanesduUsEneUNan MInanesidsansiosiigauidiu
nsanneululyidaudu

Regression analysis. Regression analysis for high-dimensional data.
Ridge regression. Principal component regression. Partial least squares

regression. Nonlinear regression.

wadlanswensaldmiuineinisdoya 3(2-2-5)
(Forecasting Techniques for Data Science)
wndeRuney ;515 171 adfdmsuinginisteya

N153AT1EM0UNTUIAT WATAN1TUTULSEU wellansanney waile
vang-uiud Mslasizveunsua vatedwls aunsuailalydady

Time series analysis. ~ Smoothing techniques.  Regression
techniques. Box-Jenkin techniques. Multivariate time series analysis.

Nonlinear time series.



522 323

522 324

334

nsAATIEIatefuUsdmIuInenisdoya 3(2-2-5)
(Multivariate Analysis for Data Science)
wdsduneu 1 511 244 fyadindadudmsuinineinisteya

aa o [y

515 171 adfdmiuingnisteya

a ]

atAdanssaudmiudeyanalemuus nMsuanuasusnivatediuys

(3

miaummﬁ'mﬁ’unmma%@hm?{aLLasz%ﬂsﬁm’mLLﬂiﬂsauﬁ"m NTUATIEN
ANNLUTUTIURAIEAILYT N1TATzvanduiusailulinea N15ILATIENR
drudsenaunan n153As1eRdady NTIATIERTILUNNGN N1ILASIE
wiangu nsifnwteymiifas

Multivariate descriptive statistics. Multivariate normal distribution.
Inference about mean vectors and covariance matrices. Multivariate
analysis of variance (MANOVA). Canonical correlation analysis. Principal

component analysis. Factor analysis. Discriminant analysis. Cluster

analysis. High-dimensional problems case studies.

nsAATdayadnuunUszndmiuineinisdoya 3(2-2-5)
(Categorical Data Analysis for Data Science )
dsduneu : 515 171 adiRdwmsuInensveya

ALUTTMUNYUTEIAN A191911595 NITOULIUAITIANGIT AT
nagounIzasUA MsinanuieiudmiusuusiuunUszan fuuy

Y

Badudeinluuaznsusegnd duvunisannesasiafin fuuuasin i
wuuaeInazay nsruIun1sUine Mmuuunmsannsetins nsuszyndiudeya
939

Categorical variables.  Contingency tables. Inference for
contingency tables. Goodness-of-fit test. Measures of association for
categorical variables. Generalized linear models and applications.

Logistic regression models. Logit models. Cumulative logit models.

Poisson process. Poisson regression models. Real-life data applications.



522 341

522 342

522 343

335

[ a

33N2932382 uazuwanasy 3(2-2-5)
(Business Intelligence and Platform)

MIHAUITZUUATAUNANITING Vﬁﬂﬂﬂﬁ@iﬁ%ﬁ%@%ﬂ%%ugﬂ GRRFY
AoaN13AMSUSINIBIRTEY NIVINNUTINAUYBNITNIINNgINATIRTEE T3
N19§573890588 NTITUVLLNAANDTN NITUSUITAUTIOULVRIDIANT NS
Jannsfanssumnegsia msdanisteyanaznisuimisiiogsiadaaies nns
Annzvimaiudeya stuvatiuayumsindulaiiiessiasanies

Development of business information system.  Advanced
business intelligence concepts. Requirements for business intelligence.
Articulating a business intelligence solution. Business intelligence
methodologies. Platform  applications. Enterprise  performance
management. Business activity management. Data management and
administration for business intelligence. Analysis of data store. Decision

support systems for business intelligence.

WoANITURUINALAZNTAIIEAATA 3(3-0-6)
(Consumer Behavior and Marketing Research)

msenwwgAnssufuilag dededfiansnasronszuiunsdndulaves
Huslnansanasukuuvesmsinaula nsfinyidenainaienssiuTiudeys
wazdinsigvideya n1siasiendgrilufanssunienisnainvesduniuag
U3N13 nIdlAnw

Study of consumer behavior. Factors influencing decision-making
processes of consumer. Pattern extraction of decision-making. Marketing

research by data collection and analysis. Problem analysis of marketing

activities for goods and services. Case studies.

N15IATIZATIFIND 3(2-2-5)
(Business Analytics)
Fdiafiuneu : 522 253 MITUTILAENAUNTOITEYA

AU YeItayavuIalnglun1Agsia n15AT1ERdeyagIie
unumvesininemsdeyaluedns msiauduuudmiugsiadaatesuas
syuvatiuayumsindulalusdns mataudmuuudmiunisneinsel aus
FuAvenmsdeyaifioysslominnegsfa uasnsimuiduuuiiieiasgvidugs

ASAAN®
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Challenges of big data in business. Business data analytics. Role
of data scientist in organization. Developing model for business
intelligence and decision support system in organization. Developing
model for prediction. Knowledge of data science for business benefits

and developing model for advance analytic. Case studies.

WUUTIRBINTTUIUNITTING 3(2-2-5)
(Business Process Modeling)

wulAR JULUU uazdanwalUDNUAINTZUU TINasTELT8UATNS
ﬁ%’]\‘iLL‘U‘URT’]@’eNﬂi%U’JumiWNﬁﬁﬁﬁ] FYanwalNITASILUUTIa0INIZUIUAIT
safdesiunaziadosdionisaiauuuiiaosnssuiunsgsia msdsegndld
WUUTIADINTEUIUNITTINILUTEUUANTAUNANING

Concepts, types and notations of system diagram including
business process modeling methodologies, elementary business process
modeling notations and business process modeling tools. Application of

business process modeling in enterprise information system.

N1SRAINAING 3(2-2-5)
(Digital Marketing)

= o

WIAALAENBN13AaNRRYA LATellenldlun1vin1snainAdva
n1susuITnIsnatafdalivszauainudnia waznagnsivg qniednu

o A ]

AINAIARINAUTELAUVDINITINNITRARTTATIUSZAUANNA NS LAz ALLAD

NMSUTLHRUNANIENUVDIUNUNITAAIARINE N1TIATIEANITITIURIULIUNAY
floflo NaLfinUsEansawlunisfum

Conceptsand theory of digital market. Tools for digital marketing.
Management of digital marketing. Business strategies related to digital
marketing. Issues of successful and unsuccessful digital marketing.

Evaluation of the impact of digital marketing plans. Mobile and web

usage analytics. Search engine optimization (SEO).
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inSesdiauazinafialunisAufuasauma 3(2-2-5)
(Information Retrieval Tools and Techniques)
FwdeRunieu : 517 123 Msdeulusunsupeuimesdmiutininensteys

msheanudlawasnisidiedesdodumesiindmiudndunadaus
wiosflenazmadialunisfufiuaisaumeainiu wazuvasdidnnsedndou
nsliteya waznsldumandn n3esdiodum nmsifiuuszansamlunig
fum nsinsaesesdle msldiededlo nsdlfinw

Understanding and use of Internet tools for access to

library resources. Information retrieval tools and techniques for the web
and other electronic resources. Crawling data and metadata usage.
Search engine. Search engine optimization (SEO). Tool installation. Tool

usage. Case studies.

nsnaLILUULelaay 3(3-0-6)
(Agile Development)

nann1sveuelaal uwawweselaal aAnuuanawetelaaliung
Fanrslassrunuuaaniy sudeuisnsuaznsovsu nswaILIkUUAUSL
sedouidnsuuvaniuansuiiy nsnsnuaUTuikazAlung Sesniuas
ms%’mmmﬁﬂﬁm%ﬂﬁaﬁn. AUARIAEIT wRUURERSUT N5RaRIY
AINAINUY N19397@UTUN N1TUADENANTMINLAZAINOUNITINEIIUAD
HiRetios nadifinu

Agile concepts. Agile approach. Difference of agile and traditional
project management.  Methodologies and frameworks.  Sprint
development. Scrum methodology. Scrum teams. Scrum sprint planning
and executing. Stories and prioritizing stories. Product backlog. Product

roadmap. Progress tracking. Sprint reviews. Product release and delivery.

Report to stakeholder. Case studies.
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N33R TaLALTH159 3(2-2-5)
(Exploratory Data Analysis)
wdsdunew: 515 171 adRdmiuineinsveya
517 123 Maepulsinsuasuinimesdmiuinineinsteys

WUIAANITIATIEATOYALTIATIT NITUAAITBYAAILAIN TEN1TNN
N3NNI IERdImE mi%qumaﬂﬂejm NIIWUNNFY NTATIVEDY
N13HANUUALTOANNFA N1FAUNIFULUU N199TIAADUAINANTUS N1suUad
foyanszurunsiiininuunss lasewreduls! 3Barsmensiiindwiudeya
YA lngy

Concepts of exploratory data analysis. Data visualization.
Graphical methods. Residual analysis. Spotting outliers. Discriminating
clusters. Checking distributions and assumptions. Pattern discovery.
Relationship examination. Data transformation. Robust procedures.

Networks. Trees. Graphical methods for big data.

IAINTTUAMANYUL 3(2-2-5)

(Feature Engineering)

Adafuniou : 522 253 MITIUTINLAENAUNTesToYa
arudidosiuiinfuaudnuusvesioya mnddyosnudnvasly

NUINYINITTOYA NI1sAfAAMANYME N1SAREENAMANYMY N15A319

v

Audnwurlniantayadu N9uuIAMEN YUY IAINTTUAMANYMEAUNT

: 3" :
Boudveunios Imnssunudnuazdmiudoyaisiiey Imnssuaudnuas
dwsutoyatoninu nMsassling MsUsEdiuNg nSalAnw

Introduction to feature engineering. Importance of feature
engineering in data science. Feature extraction. Feature selection.
Feature construction from raw data. Feature learning from raw data.
Feature engineering and machine learning. Feature engineering for
numeric data. Feature engineering for text data. Creating model. Model

evaluation. Case studies.
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nsAATIEideyalA3avdeAu 3(2-2-5)
(Social Network Data Analytics)
WUeAUBU : 522 253 NNITIUTINLAENGUNTBITRYE

522 254 msUszananateyavunlvgilewu

a

Aru$iugtuieitunisiessiidonuaietednu doyaniodns
deau undsdoyadoddfiadmiunsinneiidoniaiediodsay in3oeiie
AUl IEEIAN 8191 N1TRANINLATEVIDEIAN N1TUTWITIANITATOUE
Fipu waznnsnataasetiediny nsruaunsiasziidoniadediedny
Usenaumieni1sseyteya n1sklastoya n1saiieuuuinasstoys wagnis
Aauansaund nsdiinwvesnsinssiidenieietedny

Introduction to social network content analytic. Social network
data. Digital media sources for social network analytics. Social network
tools such as social network monitoring, social network management
andsocial network marketing. Processes of social network content
analytic including data identification, data transformation, data model

construction, and information interpretation. Case studies of social

network content analytic.

nsATIEidayaIdunEnINTSY 3(2-2-5)
(Agricultural Data Analytics)
Ardafuneu : 522 253 MITIUTILALNAUNTBITEYA

522 250 msUszananadoyaruelugdesiu

(%

AmusuguAnIfumsiinTgsideyainuningsy doyainuningsy
uwiasdoyadentviadniunmsinnghidendoyainuasnssy Suwesidnues
aiiwﬁlﬂﬁu%gamwmﬂﬁm N5USMTIANTVRLALNYATNTIN NTLUIUNITUAL
W/TATIITRYANATNTTUNTAANY

Introduction to agricultural content analytics. Agricultural data.
Digital media sources for agricultural data analytics. Internet of things
and agricultural data. Agricultural data management. Processes and

methodology of agricultural data analytics. Case studies.
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nsvinvliasdayanazadstayatugs 3(2-2-5)
(Advanced Data Mining and Data Warehousing)
dsduneu : 522 251 syuugnudeyadmiuineinisteya

[
= v

WA aNN1g wardanesuduasdmiunisiuvilesdeyaunas

v
L a % o

ﬂﬁ\‘i“U’e]llﬁLWQUQﬂﬂiﬂizﬂJ’JaNﬁsﬁ@Nva%Uﬁﬁ mimmmazmwﬁaaﬂa AM3YTUN

Y Y

nsteya Nsulasdeyauaznisaaneudeya N1sMasaunAIINYoyavwIn

Y Y

ca o o/

Tngjfronsiieneideyatuguuarnisdoudidedn Tusunsuussgndiiviuas
dmfumsinmilesdeyanazafedoyanisuszendldnureuniesayauay
ASITRYA.

Advanced concepts, principles and algorithms for data mining
and data warehousing. Advanced data preprocessing techniques: data
cleaning, data integration, data transformation and data reduction.
Extraction of information from big data by advanced data analysis and

deep learning. Modern computer programs for data mining and data

warehousing. Data mining and data warehousing applications.

nsiFeuduuuiifaeuvaaniad 3(2-2-5)
(Supervised Machine Learning)
wndeAuneu : 515 171 adadmsuineinisteya
517 123 Madpulsunsuasuiimesamiulininensteys

msieuidym ssduszneuLaralinvessiSeuiveaaies Madoud
veaadeanuuifaoundnnsuazisnismnsadadvivdgvinisteuives
\Sesnuiiffaou n1siisgsinisanaosuazanduius 3idsaeesiian
N1TAR0ENA18AILUT N150ANBEARIAAN N1TUTLIUMAILUY N15:AUAIY
wanzay Msiuunidadu msuszendduligmnsiGeuiveaieauuiliaen
w-ilesisadiuiues duldidnduls degunmsuitguleslddynnidugiu

Learning Problem. Elements and types of machine learning.
Supervised machine learning. Principles and methods in statistics for
supervised machine learning. Regression and correlation analysis. Least
squares method. Multivariate regression. Logistic regression. Model
evaluation. Overfitting. Linear discrimination. Applications to supervised
machinelearning problems. K-nearest neighbor. Decision tree. Examples

of problem solving with problem-based.
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n1sUsEaanataya 3(2-2-5)
(Data Processing)
FwdeRuney : 517 123 Madeulisunsuasuiimesdmsutininensteys
AMNFTILVDINTITUTLIIANATOAIIN N1TUTTUIANANIWITITUYIF AT
UTganananIn Lazn13duaAsIziides %umauﬁugmﬁuaﬂmiﬂi:ﬁmamaﬁﬁamm
AWITITUVIF NInUaides nsatnnuanvuzvesteyauseiandeniny
ATWIBITUYIR NN LAEN ﬁaa*&hﬂmiﬂizmaNasﬁagal,wiazﬂizmw
Overview for text processing, natural language processing, image
processing and sound synthesizing. Fundamental process of text
processing, natural language processing, image processing and sound
synthesizing. Feature extraction of text, natural language, image and

sound. Examples for data processing of each type.

nsizeufuuulififaeuveiaias 3(2-2-5)
(Unsupervised Machine Learning)
wdeRuneu : 515 171 adfdwmiuinginisteya
517 123 Maepulsinsuasuimimesdmiuininensteys

nsiFeuduvulififaouvennies ndnnisuagisnismeaiadimiy
JoyvnsiFeuiuuubififaeuveunios mleszianduiiusaluinoa nns
anild MR IETRIAUsENaUNEN MIWTeYUade nMslasieiuangy N3
LUINAULUUSIRUTY Nsutsnguuuunuy madszgndtudgmnisGeuiues

wisewuulifidaeu faegransuitymleeldlagwidugu

Unsupervised machine learning. Principles and methods in
statistics for unsupervised machine learning.  Canonical correlation
analysis. Dimensionality reduction. Principal component analysis. Factor
analysis.  Cluster analysis. Hierarchical clustering. Flat clustering.
Applications to unsupervised machine learning problems. Examples of

problem solving with problem-based.
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miﬂszmawa{iammLLazmMSiimwﬁ%’uqa 3(2-2-5)
(Advanced Text Processing and Natural Language Processing)
wdeRune : 517 123 Madeulisunsuasuimesdmsutininensteys

FunouItvesmsUsvananatoninu Ussnoudae nMsTausin n1suUs
uazn158513 N1sUszuranalszlen Usznausie voulwnveslsslen waznis
szynthivesdluusglen msduunUssiandenny uasUsziiuna lnssasg
LBNEANT ANUASIEATINUYDLBNATT LALNITIANGULBNEATT N15LTUBAIINAIN
wastayausznngutoya L3saliiiv way unasloyawUUNaNNETY

Text processing procedures including collection, tokenization and
generation. Sentence process including sentence boundaries and part-
of-speech tagging. Text classification and performance evaluation.
Document structure, document similarity, and document clustering.

Using source text from database, world wide web and hybrid sources.

N5AATIEdyaITednInTIx 3(2-2-5)
(Painting Data Analytics)
WwUeAUfeY : 522 253 N15TIUTIULALNAUNTOIURYA

ANUAIARYRIUAAULUTHANIUTATNTTU UNUMVBINY BT LU

¥ v

NASIATIAIUINTNTTY NUIVBILSITUANALD FTUINITUBINaIUAaU I uA Y

Y

a a

Insnssuanefnfadagiuanusiiuguieiiuinsnssy Useinnvesteya

¥ a aa v ]

INTNTIU AMANYULVDITBYaTAINTTU unaateyadendniadmiudeya

aa v ¥

Innssy NsuUandufanasn1vasusIndoyadnsnIsuIINEIEINg 9
919 Fnsnssur s fifsaua In wagvedal n1suTmsTansteyadnsnssy
N9 IERdaYadInTnTITULANNITUSEENA N1sausnYA nInsnsTulaglyey
WUUNINgINsieua

finnsfnunuenaniud

The significance of painting arts; the role of mankind as painting
art creators; sources of inspiration. The evolution of art in the areas of
painting arts from the past to the present. Fundamentals of painting.
Types of painting data. Features of painting data. Digital media sources
for painting data. Digitization and fusion of painting data from various
sources including mural painting, museum, temple and callery. Painting
data management. Painting data analytics and applications. Painting
conservation by using data-science models.

Field trips required.
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nsAATEdeyaldeusERsnssuy 3(2-2-5)
(Sculptural Data Analytics)

WwUeAUneY © 522 253 N15TIUTILALNAUNTOIURYA

[ '
a

AMNINUgUAEIAUUTERNINTTY UseianvesdoyauseRuinssy

Y <9

CY ¥

ANFNYUEYRITaYaUTEANINTTY ﬂﬂiLLUaﬂLﬂuaﬁwaLLasmwaamamaﬂﬂa
Uszhnnssy nsdatiunaznisdududeyaidalsziuinssunisusnisdnnis
ToyauseAuInTTl MslATwdeyaUsERIINTINLaEN1sUTEENA N1seusnY
Usginnnssulagldfmuuuniinginisteya

finsfnyviuenanud

Introduction to sculpture. Type of sculptural data. Features of
sculptural data. Digitization and fusion of sculptural data. Sculptural
data storage and retrieval. Sculptural data management. Sculptural data
analytics and applications. Sculpture conservation by using data science

model.

Field trips required.

nsnszdayadeaatUnenssy 3(2-2-5)
(Architectural Data Analytics)
Jwdafiunion : 522 253 MTIUTILLAZAAUNTesTeya

Audiugwisafuanidnenssy nqujuaziuininuAnnig
andnenssumsisduguiiduiudtugimansuarszuuinmi nsdafuuas
nsauAuteayalisanngnssumslianeideyaanidnenssuwaznisussend
nsiSeuisuanueeniuvandnenssuluwdavyradowaznisousnyg
annenssulagldfuuuneainginisveya

finsfinwuenaniui

Introduction to architecture.  Architectural theories and
concepts.The development of settlements in relation to geography and
ecology. Architectural data storage and retrieval. The development of
architecture. Architectural data analytics and applications. Comparing
architectural designs of each period and architecture conservation by
using data science models.

Field trips required.
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N13ALATIENYOYALTIITIUNTIN 3(2-2-5)

(Literature Data Analytics)

Adafuniou 1 522 253 MITIUTILLAzNAUNTesTRYa
ArdiugIuAIfuIsIunTsy UssnnuensTunssy Andnusves

a v [

ToyaITIUNTIU Unaslayadefdviad miudeyaissanssy n1sdaiuuaznis

Y
AUAUTOYATITIAUNTTUNITIATIENVOYAITIUNTTULALNITUTEENA N3
AnT1giLaznisUsziiiua1ssunssuluduilant nsuinisinnisdeya
1350UNTIUNTUSEENATNTIUNSTULAglEFKUUMaIne N soya

Introduction to literature. Types of literature. Features of
literature data. Digital media sources for literature data. Literature data
storage and retrieval. Literature data analytics and applications. Analysis
and evaluation of literature with an emphasis on content. Literature
data management. Literature applications by using data science models.

nsATEidayaldeAnns sl 3(2-2-5)

(Music Data Analytics)

Jwdafiuniou : 522 253 MsTIUTILLAZNAUNTesTeya
UsgiRmansuaziinuinsauns esdusznauvenuns nsiSguiiey

dnunizveIleyanuens dnyazanzreuasUTERNRIng N13daiuLasnis

duAuTayalTIRnNITUNITITAIAUAT quUNIermans satloy Lazn15ATIE

91sunlvRIAUnsN1TUsEYNATsAnnTsulaeldmLuUMAneINsteya

History and development of music. Elements of music.
Comparison of characteristics of music. Unique characteristics of Thai
music. Music data storage and retrieval. Criticizing works of music,
aesthetics, taste and emotional music data analytics. Music applications
by using data science models.

N3 daYALTIUINTTH 3(2-2-5)
(Drama Data Analytics)
WdeAufeY : 522 253 N15TIUTILALNAUNTOIURYA

¥
Y A

ANSUBIAUIAEIAUAAUENITHANILATUINNTTUNITIATIEN

&

ANUFNRUSTR NIRRT UNISIARS MR ULasNISHUALTRY AT WY
N3IUATIATIERANMUFUAUSVBIUNNITUAAL INAS UAEVINTY ATBBNLUY
LATBLAINIEAIMTUNITULANINITIATIENTBLANIUINNTTH N1SUSe Uy

nseusnYuaznsUsEendidaungnssulagldiuuumainenisteya
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Introduction to performing and drama arts. The relationship
analytics between literature and performing arts. Drama data storage
and retrieval. The relationship analytics between performance, songs
and dance postures. Costume design for performing arts. Drama data
analytics. Drama comparing, conservation and applications by using data

science models.

NFAATIEVTaYALTININEURS 3(2-2-5)
(Cinematic Data Analytics)
Jdafuniou 1 522 253 MsTIUTILLAZNAUNTesTRya
ardidosiuifeiunmeund maliemednineusiuasiidaluuds
pUnsnluaziimaidesiu mumnevesnmildunagnsimuainifinismify
MENIUNTBLAN N UATEYIIATIEY NMTIATILVTOLANTNEUATUALANT
Uszgnd Msudmsdansnisewing wagmsusaduanmeunsluduion
Tngldiuuunainginisteya
Introduction to Cinema. Cinema and film analysis from a general
perspective. Cinema data storage and retrieval. Cinema data analytics
and applications. Management, conservation, analysis and evaluation of

cinema with an emphasis on content by using data science models.

nsAATIEideyaIdenIneny 3(2-2-5)
(Photo Data Analytics)
Adafuniou 1 522 253 MITIUTILLAzNAUNTesTRYa

arudilosuieatunmeuns nsinsginmeunduasiidaluuds
msdafivwaznisdududeyalianineunsnsimsideyan neunsuasnis
Uszend msudmsdanisniseusng wasmsUsaduanimeunslugilen
lngldfuuuneinginisteya

finms@nwiuenaniui

Introduction to Photo and photography arts. Photography
techniques and digital photo and image processing. Features of photo
data. Digitization and fusion of photo data. Photo data storage and
retrieval.  Photo data management. Photo data analytics and
applications by using data science models.

Field trips required.
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nsAATEdeyaldeUseinaans 3(2-2-5)
(Historical Data Analytics)
Adafuniou 1 522 253 MITIUTILLAZNAUNTeITRYa
wlﬂﬁﬂLLazT,UiLLﬂiaJﬂszqﬂﬁlﬁamﬁmLﬁ‘Ui’JUS’Jm n1sunudeya N3
Azsideya uaznsAuAuasaUmATIABI U sUUsEIRmans A1
JaunarnsauAueNa1TNIUsETRAERS N15UTIIsIANITRTs AN
Usiamansniseusndiena1silalseiimansingldduuumaineinisieya
finsfinwuenaniui
Techniques and applications for storage, data representation,
data analysis and information retrieval in history. Historical document
storage and retrieval. Historical museum and archeology management.
Historical conservation by using data science models.

Field trips required.

nsAATIEdayaldelusnad 3(2-2-5)
(Archaeological Data Analytics)
Adafuniou 1 522 253 MIsTIUTILLAzNAUNTesTRYa

L%ﬂﬁﬂLLazTﬁUiLLﬂiﬂJUizqﬂéLﬁamiﬁﬁw NTIALAUTIVTIN NITUNY
foua MmslnTzideya uaznmsduAumsaumaAiiAg fu U sluued
WALANITEIEAINAINNITYAAUKAENITUTENIANANINIUTINIAG NITARALAIN
mMsyaussiefiuteyalusmaniuaudd nsdniAunagnisduiuenasmis
lusuARNIsUSMsIansiRssusimdunuaaniseysnemalumuaalagly
MILUUNNINGINTUBYR

finsAnunueanantud

Techniques and applications for survey, storage, data
representation, data analysis and information retrieval in archaeology.
Techniques of image photography from excavation and image processing
of antiques. Scanning from excavation for 3D antiquities data.
Archeological document storage and retrieval. Archeology museum
management.  Archaeological conservation by using data science
models.

Field trips required.
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suiaulsIve 3(1-4-4)

(Research Methods)

Gouly:  TasAuBugeneInTsUNITUIMINENgATINeAIansTadin

#1913 INTVeUA

ANNEATYYDINTITENIUINGINTVaYE MTIATIElenn NMsan

\FeadEsse JumeuiaznsnaaunsIselosdu nsustiliunansinuive

WBUNTIVY NMTTAVUONAITUAZNITOND NMTUNAUDNIIVINIG
Importance of research methodology in data science. Problem

analysis. Creative thinking. Introduction to research procedures and

planning. Evaluation of research studies. Methods of research reporting.

Documentations and citation. Academic presentation.

dusun 1(0-2-1)
(Seminar)
Foule:  TasauBugenteenssunsuImMImdngnsinemanstadin
#1973V INYINTVRYA
NSUNAUDIONANTNUITINNUNAIN 9 VB TINeINTTaYa N3
Aua Yiausuazeiuneluideilagiuzedineinisteya
Presentation of research papers from various sources in data

science. Researching, presenting, and discussing current topics in data

science.

LASYNAIUNSDUA NI UANNIRNEN 1(0-2-1)
(Preparation for Cooperative Education)
Rouly:  lawA1uBugaNYDINTTUNITUINITNANGATINGIAIansTndin

#1913 INTVeUA

= ¥

NANNIT WUIAA WAZATEUIUNITVRIEUAANY SeLT8uToUIAUN

Netes anuiiugulasinailalunmsainsauer®n auiiuguiazinaila

Y 3

lunsuuReu n1sdeansuasuyweduius N1IWAIUIYARNAIN SEUUNIS

UImsaaunmluaniuysenauns matan1siiaue Maleuseu

Principles, concepts and processes of cooperative education.
Related rules and regulations. Basic knowledge and techniques in job
application. Basic knowledge and techniques in working. Communication
and human relations. Personality development. Quality management
system in workplace. Presentation techniques. Report writing.
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Sesfatawizmnsingnisdoya 1 3(3-0-6)
(Selected Topics in Data Science 1)
Gouly :  TnwaduBugenveanssunisuinismdngnsingimansdadie
#1913V TVeYA
vhdetieglumuaulalutiagiumsineinmsdeya

Topics of current interest in data science.

Sesfatawizmeinenisdoya 2 3(3-0-6)
(Selected Topics in Data Science II)
Goulv:  TasAuBugenveenssunIsUIMIMangnsine mansadin
A1U1IVIMEINTVRYA
vhdefieglumuaulalutiagiumsineinmsdeya

Topics of current interest in data science.

SesfatawizmeInenisdoya 3 3(2-2-5)
(Selected Topics in Data Science Ill)
Foulv:  Tawaudusonveinisunisuimmdngnsinermansdaudia
avMvINgINTTeYa
vhdetieglumuaulalutiagtiumsineinmsdoya

Topics of current interest in data science.

Sesfatawizmenennisdoya 4 3(2-2-5)
(Selected Topics in Data Science V)
Foulv:  Tawarudusonveinisunisuimsmdngnsinermansdaudia
avvINgINsTeya
vhdefieglumnuaulalutiagtiumsineinmsdoya

Topics of current interest in data science.

TAseuldY 2(0-4-2)
(Research Project)
wdeAuneu : 522 391 suidguisidy
522 392 dunu
Goulv:  Tawanuduseuveinssunsuinismangnsinermansdudio
#1917 INTVeUA

Fnitanaudus iU

e singimsdeyadilésuniseninnauznssunisnielinig
wuzihvesesdivinuilundngnsdavinenuuasmniiauenaiide
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Study of the data science topics approved by the committees
under supervision of curriculum staff members. Research report and oral

presentation.

Tassnuideannadne 1(0-2-1)
(Cooperative EducationProject)
IdaRuneu : 522 3915z108U3539Y
522 392 duuun
522 496 aniafne
Goulv:  Tawanuduseuvesnssunsuinsmangnsinermansdadio
#1911 INTVeUA
JrifTanadus vieU
NSTIVTINANNFIINANAIRNLTRIIATINUITEUINeINTToYA
Tngl#suniseusiiainamenssunisaielinisiugiivesenansdivinuily
NGRS INVNT1BNULAZANTUNAUDHAIUINY
Collecting knowledge from cooperative education to implement
research project in data science topic approved by the committees
under supervision of curriculum staff members. Research report and oral

presentation.

aunafAnen 6(laitiaendn 600 4alug)
(Cooperative Education)
deduneu : 522 391 seleUiniY
522 393 W3gUAUNToNaVAAANY
Goulv:  Tawanuduseuveinssunmsuinismangnsineimansdudi
#1917 INTVeUA

msuuRnudunaliddesndt 1 manisfnwluaaiuuszneunsiu
dnwagninaudiasaielilivszaunisaiainnisluujuRnuildsu
ueumNeiAgIiUavineIsdeya msdnvhaenuania waznisiaue

On-the-job training for at least 1 semester as a temporary
employee in order to gain experiences from assignments related to data

science. Cooperative education report and presentation.



522 151

522 211

522 221

329

A193UNE18IYEVIVIINEINTToYE

ﬁugm%wmmi{l’ayja 3(3-0-6)
(Foundation of Data Science)

amsamresingnisteya anufidewuieasuineinisteya
NTLUIUNITUATNTBUNUYDIINYINTVoYA AU AYVINeINITTRYR
AnuddrressIiuIuTIteya dssdlefililunissuriudeya nsiun
viaddeya warn15iAsisideya wulldudagduniswiuinginisdeya
NSAANY

Overview of data science. Introduction to data science. Data
science process and framework. Importance of data science. Importance
of data collection. Tools for data collection, data visualization and data

analytic. Current trend of data science. Case studies.

WwnsamurdmiuiinIngnsteya 3(2-2-5)
(Computational Methods for Data Scientists)
wdeRuneu : 511 111 uaaadadmiuininginisteya 2
511 244 fWypalaBadudmiuininginisioeya

HaasLdIiIarvasauNsuduazaun sl dudadu n1seuiu
WadardnTuAIaNYMLaNIE LagAeNgIU I5N15Madedtaean walla
MmeNzaNTigaLdaLaY

Numerical solutions of linear and non-linear equations.

Numerical computation for eigenvalue and singular values. The method

of least squares. Numerical optimization techniques.

o (4 v

WHULUULBNEDAFIUTUN59UTINTBYE 3(2-2-5)

(Statistical Designs for Data Collection)

deduneu : 515 171 adndwsuineinisveya
pdnnITuHUMIvaaeuasdeaufiowiu unuLuUNIAaesdy

ANYTOIUHULULUADNANYSITIFU unukuuuinnetes unukuudeuly

nénnsidendIoes AmLLLATAMATBY LNuLUUNNSIEendeauuyld

Anuandu n1sidendiegisdunuudie Nsidendieg1wuUlsyuy 113

Wenfegnawuulitugil n1siiendiegiuungy NsUsTENAnUtayaIt

msldlusunsudisagulunmsinszs
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Principles of experimental design and basic assumptions.
Completely randomized design. Randomized complete block design.
Factorial designs. Nested designs. Sampling principles. Accuracy and
precision.  Probability sampling designs. Simple random sampling.
Systematic sampling. Stratified sampling. Cluster sampling. Real-life data

applications. Utilization of software packages for analysis.

umalulad 3(2-2-5)
(Web Technology)
FwdeRuneu : 517 123 Msdeulusunsupeuiimesdniutininenisteys

walulagveuasotnsdumesidanaziianticniiv Inslnaoauinsgiu
nslnaea 7%7/left wazleviififi svuude n1sdeure ¥iavesuinisuy
\P30UN8dUMBsLIA dnzuInasuraiankinliu Awlusunsudniunis
sonkuukaziamuIvled n1sWisuaa3uraugsuusnIsuasliuinig seuy
grudeyadmsuiu nssudideyauaznisinwnulasndevesdoyanisasng
Auwesialiiana luunewnalulad

Technologies of the Internet and World Wide Web. Standard
protocols. TCP/IP and HTTP protocols. Namespace. Interconnection.
Types of Internet services. World Wide Web environment. Programming
languages for web site design and development. Client-side and server-
side scripting. Database systems for web. Data transfer and security of

data.Web service implementation. Mobile technology.

szuugudayadmiuIneinstoya 3(2-2-5)

(Database Systems for Data Science)

wdeRunieu : 517 123 Mmsldgullsunsumeuiimesdmsutinineinisteys
wunAnfiugusazaninenssuvessruugudeya uuusasstoyaide

WUIAA N1500NKUUFIUTBLALATNITIAANG SEUUNITIANITINTRYE

UsunImuestaya N133an1sTen1sildsuilanieswiu anulasnieves

[ [

Futaya grutdayanuuidaseaine grudeyakuuliiilasadie nsnsey

gudeya uaznsdamsiitemsidoyaluiesgit nsdiinw

Fundamental concepts and architectures of database systems.
Conceptual data models. Database design and implementation.
Database management system. Data integrity. Introduction to transaction
management. Database security. Semi-structured database. Unstructured
database. Database preparation and management for data analytics.
Case studies.
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youasesiiodmiuingnsteya 3(2-2-5)
(Data Science Toolbox)
arudidosiuiefuganiesiiodnivinenisteya wugthszuy
AIUANTY F188TEUUMUANTY FdslugIuuusEuUAR Inseulaunddimiu
Inenmstoya yafdnmensdmivineimstoya
Introduction to data science toolbox. Introduction to version
controlsystem. Example of version control system. Basic commands for

Git. Python library for data science. R packages for data science.

nﬂiiausfauuazné’uﬂiaaﬁayja 3(2-2-5)
(Getting and Cleaning Data)
FwdeRunieu : 517 123 Msdeulusunsupeuimesdmiutininensteys
sruuNsdnLiudeya Usenvvesdeyanissiusiudeya n1shsdeya
FEBNIMneadn NsIaEuNINeaes wadanisidendiedne wnlediofild
lumsaindoya N153NTEUU MITATIN NMTIANTVYALAYNITYIUINITVRYR
Data storage systems. Data types. Data gathering. Data collecting
using statistical methods. Experimental designs. Sampling techniques.
Tools to extract data. Organizing, merging, manipulating data and data

integration.

miﬂs:maNa%’ayja%mmimyjtﬁaaé’u 3(2-2-5)
(Introduction to Big Data Processing)
wndeRuneu : 517 123 Madeulisunsuasuinimesdmiutnineinisteys
Henuwagaunuievesdoyavuining dieg1eveslyniaindaya
yualug dudfavesdoya maiindunudeya iniesdielunisdaifivuay
Jansteyavuintng anrdaenssulunisiaivdeyavunaivg nsussendld
AlRANENS abif wavpeuiunasdmsulsrinanatayarunivg
Definition and meaning of big data. Examples of big data
problems. Data sources. Data scalability. Tools to store and manage big
data. Big data storage architecture. Big data processing. Applications of

Mathematics, Statistics, and Computer Science in big data analysis.
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PusTsuuazaNnuiuaaaniEvasETaLINA 3(3-0-6)
(Ethics and Information Security)

foyadiuyana msuntiesteya Teyadiuyanavudodsay ngmane
Jeanslunisuansanudniiiusgiuad nsdeats uaznismeunsdoya
npmneifieafudeyauanmalulafansaume auditugnuietuasossaly
AN 97381055 IN A38s5IUNsIEUeYa wasmaluladansaume

Data privacy. Data protection. Data privacy on social media.
Issues of laws related to the rights on freedom of opinion expression,
communication, and information distribution. Laws related to data and
information technology. Basic knowledge of ethics in profession. Ethics
in information profession. Ethics of data and information technology
usase.

adaraasvasnsandulunsdsaszelnailosdu 3(2-2-5)
(Introduction to the Mathematics of Inversion in Remote Sensing)
wndefuneu : 511 244 Wyadlaladudmiuininenisteya

Tayan1sd19iaseerlna gyminndy seuvaunsigaduvuinivg
UUNONTINLAINUALLTUIVIANAVDUINABTUALIUNTNG ANUNUIELT
fvndnwazidusvadaveslsidulazUsiiflandu Bnndudadu nallanis
HARUYBYaANTAUWAYTRIN1TATIATEEE InAN 190 ey

Remote sensing data. Inverse problems. Large linear system.
Physical and geometric aspect of vectors and matrices. Algebraic and
geometric aspects of functions and function space. Linear inversion.

Inversion  technique. Information content of indirect sensing
measurements.

snpalsieduidsiaavdmiunisdinasselnadiglanns  3(2-2-5)
(Numerical Regularization for Lidar Remote Sensing)

wndeRuney : 511 244 Wyadadadudwiuinineinisteys

(3 a

Uymndadlnanndu n1sinsevaunsdadu Anteuerisnganlsiudu

§ ad a o o

WdenAnsnparlswdunisiives IBsiiardmiunisussaiatoyavess
TulamsmadanN SN UENSTUAINIT NN TIN1IAINVUIALEN N1TAUAUA

ATTLLANLLINYUINALDBIADY

Inverse ill-posed problems. Analysis of linear equations. Tikhonov
regularization. Regularization parameter selection methods. Numerical
methods for Raman lidar data processing. Inversion techniques for
microphysical parameters. The retrieval of aerosol particle size
distributions.
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nsAATIEideyassnand 3(2-2-5)
(Geophysical Data Analysis)
wndefuney ;511 111 upapdadmiutininenisteya 2

Payvwndu wnduwuuiall nguinndusuuseiewazn1sngie
amdaee Jgmmnduedisie funeuiBiBsiuay msuszgndnguiandu
fussainand
Inverse problems. Generalized inverses. Continuous inverse

theory and tomography. Simple inverse problems. Numerical algorithms.

Applications of inverse theory to geophysics.

ﬂ']i%l,ﬂi’wﬁﬂ’ﬁﬂﬂﬂaﬂ{?ugﬁ 3(2-2-5)
(Advanced Regression Analysis)
wndefuney : 515 171 afifdwmiuinginisteya

N1TIATILINNTONNEY NITIATIEYINITOAREd T UToyalRas N3
anneslUUInd MInanesduUsEneUNan MInanesidsansiosiigauidiu
nsanneululyidaudu

Regression analysis. Regression analysis for high-dimensional data.
Ridge regression. Principal component regression. Partial least squares

regression. Nonlinear regression.

wadlanswensaldmiuineinisdoya 3(2-2-5)
(Forecasting Techniques for Data Science)
wndeRuney ;515 171 adfdmsuinginisteya

N153AT1EM0UNTUIAT WATAN1TUTULSEU wellansanney waile
vang-uiud Mslasizveunsua vatedwls aunsuailalydady

Time series analysis. ~ Smoothing techniques.  Regression
techniques. Box-Jenkin techniques. Multivariate time series analysis.

Nonlinear time series.
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nsAATIEIatefuUsdmIuInenisdoya 3(2-2-5)
(Multivariate Analysis for Data Science)
wdsduneu 1 511 244 fyadindadudmsuinineinisteya

aa o [y

515 171 adfdmiuingnisteya

a ]

atAdanssaudmiudeyanalemuus nMsuanuasusnivatediuys

(3

miaummﬁ'mﬁ’unmma%@hm?{aLLasz%ﬂsﬁm’mLLﬂiﬂsauﬁ"m NTUATIEN
ANNLUTUTIURAIEAILYT N1TATzvanduiusailulinea N15ILATIENR
drudsenaunan n153As1eRdady NTIATIERTILUNNGN N1ILASIE
wiangu nsifnwteymiifas

Multivariate descriptive statistics. Multivariate normal distribution.
Inference about mean vectors and covariance matrices. Multivariate
analysis of variance (MANOVA). Canonical correlation analysis. Principal

component analysis. Factor analysis. Discriminant analysis. Cluster

analysis. High-dimensional problems case studies.

nsAATdayadnuunUszndmiuineinisdoya 3(2-2-5)
(Categorical Data Analysis for Data Science )
dsduneu : 515 171 adiRdwmsuInensveya

ALUTTMUNYUTEIAN A191911595 NITOULIUAITIANGIT AT
nagounIzasUA MsinanuieiudmiusuusiuunUszan fuuy

Y

Badudeinluuaznsusegnd duvunisannesasiafin fuuuasin i
wuuaeInazay nsruIun1sUine Mmuuunmsannsetins nsuszyndiudeya
939

Categorical variables.  Contingency tables. Inference for
contingency tables. Goodness-of-fit test. Measures of association for
categorical variables. Generalized linear models and applications.

Logistic regression models. Logit models. Cumulative logit models.

Poisson process. Poisson regression models. Real-life data applications.
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[ a

33N2932382 uazuwanasy 3(2-2-5)
(Business Intelligence and Platform)

MIHAUITZUUATAUNANITING Vﬁﬂﬂﬂﬁ@iﬁ%ﬁ%@%ﬂ%%ugﬂ GRRFY
AoaN13AMSUSINIBIRTEY NIVINNUTINAUYBNITNIINNgINATIRTEE T3
N19§573890588 NTITUVLLNAANDTN NITUSUITAUTIOULVRIDIANT NS
Jannsfanssumnegsia msdanisteyanaznisuimisiiogsiadaaies nns
Annzvimaiudeya stuvatiuayumsindulaiiiessiasanies

Development of business information system.  Advanced
business intelligence concepts. Requirements for business intelligence.
Articulating a business intelligence solution. Business intelligence
methodologies. Platform  applications. Enterprise  performance
management. Business activity management. Data management and
administration for business intelligence. Analysis of data store. Decision

support systems for business intelligence.

WoANITURUINALAZNTAIIEAATA 3(3-0-6)
(Consumer Behavior and Marketing Research)

msenwwgAnssufuilag dededfiansnasronszuiunsdndulaves
Huslnansanasukuuvesmsinaula nsfinyidenainaienssiuTiudeys
wazdinsigvideya n1siasiendgrilufanssunienisnainvesduniuag
U3N13 nIdlAnw

Study of consumer behavior. Factors influencing decision-making
processes of consumer. Pattern extraction of decision-making. Marketing

research by data collection and analysis. Problem analysis of marketing

activities for goods and services. Case studies.

N15IATIZATIFIND 3(2-2-5)
(Business Analytics)
Fdiafiuneu : 522 253 MITUTILAENAUNTOITEYA

AU YeItayavuIalnglun1Agsia n15AT1ERdeyagIie
unumvesininemsdeyaluedns msiauduuudmiugsiadaatesuas
syuvatiuayumsindulalusdns mataudmuuudmiunisneinsel aus
FuAvenmsdeyaifioysslominnegsfa uasnsimuiduuuiiieiasgvidugs

ASAAN®
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Challenges of big data in business. Business data analytics. Role
of data scientist in organization. Developing model for business
intelligence and decision support system in organization. Developing
model for prediction. Knowledge of data science for business benefits

and developing model for advance analytic. Case studies.

WUUTIRBINTTUIUNITTING 3(2-2-5)
(Business Process Modeling)

wulAR JULUU uazdanwalUDNUAINTZUU TINasTELT8UATNS
ﬁ%’]\‘iLL‘U‘URT’]@’eNﬂi%U’JumiWNﬁﬁﬁﬁ] FYanwalNITASILUUTIa0INIZUIUAIT
safdesiunaziadosdionisaiauuuiiaosnssuiunsgsia msdsegndld
WUUTIADINTEUIUNITTINILUTEUUANTAUNANING

Concepts, types and notations of system diagram including
business process modeling methodologies, elementary business process
modeling notations and business process modeling tools. Application of

business process modeling in enterprise information system.

N1SRAINAING 3(2-2-5)
(Digital Marketing)

= o

WIAALAENBN13AaNRRYA LATellenldlun1vin1snainAdva
n1susuITnIsnatafdalivszauainudnia waznagnsivg qniednu

o A ]

AINAIARINAUTELAUVDINITINNITRARTTATIUSZAUANNA NS LAz ALLAD

NMSUTLHRUNANIENUVDIUNUNITAAIARINE N1TIATIEANITITIURIULIUNAY
floflo NaLfinUsEansawlunisfum

Conceptsand theory of digital market. Tools for digital marketing.
Management of digital marketing. Business strategies related to digital
marketing. Issues of successful and unsuccessful digital marketing.

Evaluation of the impact of digital marketing plans. Mobile and web

usage analytics. Search engine optimization (SEO).
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inSesdiauazinafialunisAufuasauma 3(2-2-5)
(Information Retrieval Tools and Techniques)
FwdeRunieu : 517 123 Msdeulusunsupeuimesdmiutininensteys

msheanudlawasnisidiedesdodumesiindmiudndunadaus
wiosflenazmadialunisfufiuaisaumeainiu wazuvasdidnnsedndou
nsliteya waznsldumandn n3esdiodum nmsifiuuszansamlunig
fum nsinsaesesdle msldiededlo nsdlfinw

Understanding and use of Internet tools for access to

library resources. Information retrieval tools and techniques for the web
and other electronic resources. Crawling data and metadata usage.
Search engine. Search engine optimization (SEO). Tool installation. Tool

usage. Case studies.

nsnaLILUULelaay 3(3-0-6)
(Agile Development)

nann1sveuelaal uwawweselaal aAnuuanawetelaaliung
Fanrslassrunuuaaniy sudeuisnsuaznsovsu nswaILIkUUAUSL
sedouidnsuuvaniuansuiiy nsnsnuaUTuikazAlung Sesniuas
ms%’mmmﬁﬂﬁm%ﬂﬁaﬁn. AUARIAEIT wRUURERSUT N5RaRIY
AINAINUY N19397@UTUN N1TUADENANTMINLAZAINOUNITINEIIUAD
HiRetios nadifinu

Agile concepts. Agile approach. Difference of agile and traditional
project management.  Methodologies and frameworks.  Sprint
development. Scrum methodology. Scrum teams. Scrum sprint planning
and executing. Stories and prioritizing stories. Product backlog. Product

roadmap. Progress tracking. Sprint reviews. Product release and delivery.

Report to stakeholder. Case studies.
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N33R TaLALTH159 3(2-2-5)
(Exploratory Data Analysis)
wdsdunew: 515 171 adRdmiuineinsveya
517 123 Maepulsinsuasuinimesdmiuinineinsteys

WUIAANITIATIEATOYALTIATIT NITUAAITBYAAILAIN TEN1TNN
N3NNI IERdImE mi%qumaﬂﬂejm NIIWUNNFY NTATIVEDY
N13HANUUALTOANNFA N1FAUNIFULUU N199TIAADUAINANTUS N1suUad
foyanszurunsiiininuunss lasewreduls! 3Barsmensiiindwiudeya
YA lngy

Concepts of exploratory data analysis. Data visualization.
Graphical methods. Residual analysis. Spotting outliers. Discriminating
clusters. Checking distributions and assumptions. Pattern discovery.
Relationship examination. Data transformation. Robust procedures.

Networks. Trees. Graphical methods for big data.

IAINTTUAMANYUL 3(2-2-5)

(Feature Engineering)

Adafuniou : 522 253 MITIUTINLAENAUNTesToYa
arudidosiuiinfuaudnuusvesioya mnddyosnudnvasly

NUINYINITTOYA NI1sAfAAMANYME N1SAREENAMANYMY N15A319

v

Audnwurlniantayadu N9uuIAMEN YUY IAINTTUAMANYMEAUNT

: 3" :
Boudveunios Imnssunudnuazdmiudoyaisiiey Imnssuaudnuas
dwsutoyatoninu nMsassling MsUsEdiuNg nSalAnw

Introduction to feature engineering. Importance of feature
engineering in data science. Feature extraction. Feature selection.
Feature construction from raw data. Feature learning from raw data.
Feature engineering and machine learning. Feature engineering for
numeric data. Feature engineering for text data. Creating model. Model

evaluation. Case studies.
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nsAATIEideyalA3avdeAu 3(2-2-5)
(Social Network Data Analytics)
WUeAUBU : 522 253 NNITIUTINLAENGUNTBITRYE

522 254 msUszananateyavunlvgilewu

a

Aru$iugtuieitunisiessiidonuaietednu doyaniodns
deau undsdoyadoddfiadmiunsinneiidoniaiediodsay in3oeiie
AUl IEEIAN 8191 N1TRANINLATEVIDEIAN N1TUTWITIANITATOUE
Fipu waznnsnataasetiediny nsruaunsiasziidoniadediedny
Usenaumieni1sseyteya n1sklastoya n1saiieuuuinasstoys wagnis
Aauansaund nsdiinwvesnsinssiidenieietedny

Introduction to social network content analytic. Social network
data. Digital media sources for social network analytics. Social network
tools such as social network monitoring, social network management
andsocial network marketing. Processes of social network content
analytic including data identification, data transformation, data model

construction, and information interpretation. Case studies of social

network content analytic.

nsATIEidayaIdunEnINTSY 3(2-2-5)
(Agricultural Data Analytics)
Ardafuneu : 522 253 MITIUTILALNAUNTBITEYA

522 250 msUszananadoyaruelugdesiu

(%

AmusuguAnIfumsiinTgsideyainuningsy doyainuningsy
uwiasdoyadentviadniunmsinnghidendoyainuasnssy Suwesidnues
aiiwﬁlﬂﬁu%gamwmﬂﬁm N5USMTIANTVRLALNYATNTIN NTLUIUNITUAL
W/TATIITRYANATNTTUNTAANY

Introduction to agricultural content analytics. Agricultural data.
Digital media sources for agricultural data analytics. Internet of things
and agricultural data. Agricultural data management. Processes and

methodology of agricultural data analytics. Case studies.
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nsvinvliasdayanazadstayatugs 3(2-2-5)
(Advanced Data Mining and Data Warehousing)
dsduneu : 522 251 syuugnudeyadmiuineinisteya

[
= v

WA aNN1g wardanesuduasdmiunisiuvilesdeyaunas

v
L a % o

ﬂﬁ\‘i“U’e]llﬁLWQUQﬂﬂiﬂizﬂJ’JaNﬁsﬁ@Nva%Uﬁﬁ mimmmazmwﬁaaﬂa AM3YTUN

Y Y

nsteya Nsulasdeyauaznisaaneudeya N1sMasaunAIINYoyavwIn

Y Y

ca o o/

Tngjfronsiieneideyatuguuarnisdoudidedn Tusunsuussgndiiviuas
dmfumsinmilesdeyanazafedoyanisuszendldnureuniesayauay
ASITRYA.

Advanced concepts, principles and algorithms for data mining
and data warehousing. Advanced data preprocessing techniques: data
cleaning, data integration, data transformation and data reduction.
Extraction of information from big data by advanced data analysis and

deep learning. Modern computer programs for data mining and data

warehousing. Data mining and data warehousing applications.

nsiFeuduuuiifaeuvaaniad 3(2-2-5)
(Supervised Machine Learning)
wndeAuneu : 515 171 adadmsuineinisteya
517 123 Madpulsunsuasuiimesamiulininensteys

msieuidym ssduszneuLaralinvessiSeuiveaaies Madoud
veaadeanuuifaoundnnsuazisnismnsadadvivdgvinisteuives
\Sesnuiiffaou n1siisgsinisanaosuazanduius 3idsaeesiian
N1TAR0ENA18AILUT N150ANBEARIAAN N1TUTLIUMAILUY N15:AUAIY
wanzay Msiuunidadu msuszendduligmnsiGeuiveaieauuiliaen
w-ilesisadiuiues duldidnduls degunmsuitguleslddynnidugiu

Learning Problem. Elements and types of machine learning.
Supervised machine learning. Principles and methods in statistics for
supervised machine learning. Regression and correlation analysis. Least
squares method. Multivariate regression. Logistic regression. Model
evaluation. Overfitting. Linear discrimination. Applications to supervised
machinelearning problems. K-nearest neighbor. Decision tree. Examples

of problem solving with problem-based.
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n1sUsEaanataya 3(2-2-5)
(Data Processing)
FwdeRuney : 517 123 Madeulisunsuasuiimesdmsutininensteys
AMNFTILVDINTITUTLIIANATOAIIN N1TUTTUIANANIWITITUYIF AT
UTganananIn Lazn13duaAsIziides %umauﬁugmﬁuaﬂmiﬂi:ﬁmamaﬁﬁamm
AWITITUVIF NInUaides nsatnnuanvuzvesteyauseiandeniny
ATWIBITUYIR NN LAEN ﬁaa*&hﬂmiﬂizmaNasﬁagal,wiazﬂizmw
Overview for text processing, natural language processing, image
processing and sound synthesizing. Fundamental process of text
processing, natural language processing, image processing and sound
synthesizing. Feature extraction of text, natural language, image and

sound. Examples for data processing of each type.

nsizeufuuulififaeuveiaias 3(2-2-5)
(Unsupervised Machine Learning)
wdeRuneu : 515 171 adfdwmiuinginisteya
517 123 Maepulsinsuasuimimesdmiuininensteys

nsiFeuduvulififaouvennies ndnnisuagisnismeaiadimiy
JoyvnsiFeuiuuubififaeuveunios mleszianduiiusaluinoa nns
anild MR IETRIAUsENaUNEN MIWTeYUade nMslasieiuangy N3
LUINAULUUSIRUTY Nsutsnguuuunuy madszgndtudgmnisGeuiues

wisewuulifidaeu faegransuitymleeldlagwidugu

Unsupervised machine learning. Principles and methods in
statistics for unsupervised machine learning.  Canonical correlation
analysis. Dimensionality reduction. Principal component analysis. Factor
analysis.  Cluster analysis. Hierarchical clustering. Flat clustering.
Applications to unsupervised machine learning problems. Examples of

problem solving with problem-based.
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miﬂszmawa{iammLLazmMSiimwﬁ%’uqa 3(2-2-5)
(Advanced Text Processing and Natural Language Processing)
wdeRune : 517 123 Madeulisunsuasuimesdmsutininensteys

FunouItvesmsUsvananatoninu Ussnoudae nMsTausin n1suUs
uazn158513 N1sUszuranalszlen Usznausie voulwnveslsslen waznis
szynthivesdluusglen msduunUssiandenny uasUsziiuna lnssasg
LBNEANT ANUASIEATINUYDLBNATT LALNITIANGULBNEATT N15LTUBAIINAIN
wastayausznngutoya L3saliiiv way unasloyawUUNaNNETY

Text processing procedures including collection, tokenization and
generation. Sentence process including sentence boundaries and part-
of-speech tagging. Text classification and performance evaluation.
Document structure, document similarity, and document clustering.

Using source text from database, world wide web and hybrid sources.

N5AATIEdyaITednInTIx 3(2-2-5)
(Painting Data Analytics)
WwUeAUfeY : 522 253 N15TIUTIULALNAUNTOIURYA

ANUAIARYRIUAAULUTHANIUTATNTTU UNUMVBINY BT LU

¥ v

NASIATIAIUINTNTTY NUIVBILSITUANALD FTUINITUBINaIUAaU I uA Y

Y
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Insnssuanefnfadagiuanusiiuguieiiuinsnssy Useinnvesteya

¥ a aa v ]

INTNTIU AMANYULVDITBYaTAINTTU unaateyadendniadmiudeya

aa v ¥

Innssy NsuUandufanasn1vasusIndoyadnsnIsuIINEIEINg 9
919 Fnsnssur s fifsaua In wagvedal n1suTmsTansteyadnsnssy
N9 IERdaYadInTnTITULANNITUSEENA N1sausnYA nInsnsTulaglyey
WUUNINgINsieua

finnsfnunuenaniud

The significance of painting arts; the role of mankind as painting
art creators; sources of inspiration. The evolution of art in the areas of
painting arts from the past to the present. Fundamentals of painting.
Types of painting data. Features of painting data. Digital media sources
for painting data. Digitization and fusion of painting data from various
sources including mural painting, museum, temple and callery. Painting
data management. Painting data analytics and applications. Painting
conservation by using data-science models.

Field trips required.
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nsAATEdeyaldeusERsnssuy 3(2-2-5)
(Sculptural Data Analytics)

WwUeAUneY © 522 253 N15TIUTILALNAUNTOIURYA

[ '
a

AMNINUgUAEIAUUTERNINTTY UseianvesdoyauseRuinssy

Y <9

CY ¥

ANFNYUEYRITaYaUTEANINTTY ﬂﬂiLLUaﬂLﬂuaﬁwaLLasmwaamamaﬂﬂa
Uszhnnssy nsdatiunaznisdududeyaidalsziuinssunisusnisdnnis
ToyauseAuInTTl MslATwdeyaUsERIINTINLaEN1sUTEENA N1seusnY
Usginnnssulagldfmuuuniinginisteya

finsfnyviuenanud

Introduction to sculpture. Type of sculptural data. Features of
sculptural data. Digitization and fusion of sculptural data. Sculptural
data storage and retrieval. Sculptural data management. Sculptural data
analytics and applications. Sculpture conservation by using data science

model.

Field trips required.

nsnszdayadeaatUnenssy 3(2-2-5)
(Architectural Data Analytics)
Jwdafiunion : 522 253 MTIUTILLAZAAUNTesTeya

Audiugwisafuanidnenssy nqujuaziuininuAnnig
andnenssumsisduguiiduiudtugimansuarszuuinmi nsdafuuas
nsauAuteayalisanngnssumslianeideyaanidnenssuwaznisussend
nsiSeuisuanueeniuvandnenssuluwdavyradowaznisousnyg
annenssulagldfuuuneainginisveya

finsfinwuenaniui

Introduction to architecture.  Architectural theories and
concepts.The development of settlements in relation to geography and
ecology. Architectural data storage and retrieval. The development of
architecture. Architectural data analytics and applications. Comparing
architectural designs of each period and architecture conservation by
using data science models.

Field trips required.
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N13ALATIENYOYALTIITIUNTIN 3(2-2-5)

(Literature Data Analytics)

Adafuniou 1 522 253 MITIUTILLAzNAUNTesTRYa
ArdiugIuAIfuIsIunTsy UssnnuensTunssy Andnusves

a v [

ToyaITIUNTIU Unaslayadefdviad miudeyaissanssy n1sdaiuuaznis

Y
AUAUTOYATITIAUNTTUNITIATIENVOYAITIUNTTULALNITUTEENA N3
AnT1giLaznisUsziiiua1ssunssuluduilant nsuinisinnisdeya
1350UNTIUNTUSEENATNTIUNSTULAglEFKUUMaIne N soya

Introduction to literature. Types of literature. Features of
literature data. Digital media sources for literature data. Literature data
storage and retrieval. Literature data analytics and applications. Analysis
and evaluation of literature with an emphasis on content. Literature
data management. Literature applications by using data science models.

nsATEidayaldeAnns sl 3(2-2-5)

(Music Data Analytics)

Jwdafiuniou : 522 253 MsTIUTILLAZNAUNTesTeya
UsgiRmansuaziinuinsauns esdusznauvenuns nsiSguiiey

dnunizveIleyanuens dnyazanzreuasUTERNRIng N13daiuLasnis

duAuTayalTIRnNITUNITITAIAUAT quUNIermans satloy Lazn15ATIE

91sunlvRIAUnsN1TUsEYNATsAnnTsulaeldmLuUMAneINsteya

History and development of music. Elements of music.
Comparison of characteristics of music. Unique characteristics of Thai
music. Music data storage and retrieval. Criticizing works of music,
aesthetics, taste and emotional music data analytics. Music applications
by using data science models.

N3 daYALTIUINTTH 3(2-2-5)
(Drama Data Analytics)
WdeAufeY : 522 253 N15TIUTILALNAUNTOIURYA

¥
Y A

ANSUBIAUIAEIAUAAUENITHANILATUINNTTUNITIATIEN

&

ANUFNRUSTR NIRRT UNISIARS MR ULasNISHUALTRY AT WY
N3IUATIATIERANMUFUAUSVBIUNNITUAAL INAS UAEVINTY ATBBNLUY
LATBLAINIEAIMTUNITULANINITIATIENTBLANIUINNTTH N1SUSe Uy

nseusnYuaznsUsEendidaungnssulagldiuuumainenisteya
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Introduction to performing and drama arts. The relationship
analytics between literature and performing arts. Drama data storage
and retrieval. The relationship analytics between performance, songs
and dance postures. Costume design for performing arts. Drama data
analytics. Drama comparing, conservation and applications by using data

science models.

NFAATIEVTaYALTININEURS 3(2-2-5)
(Cinematic Data Analytics)
Jdafuniou 1 522 253 MsTIUTILLAZNAUNTesTRya
ardidosiuifeiunmeund maliemednineusiuasiidaluuds
pUnsnluaziimaidesiu mumnevesnmildunagnsimuainifinismify
MENIUNTBLAN N UATEYIIATIEY NMTIATILVTOLANTNEUATUALANT
Uszgnd Msudmsdansnisewing wagmsusaduanmeunsluduion
Tngldiuuunainginisteya
Introduction to Cinema. Cinema and film analysis from a general
perspective. Cinema data storage and retrieval. Cinema data analytics
and applications. Management, conservation, analysis and evaluation of

cinema with an emphasis on content by using data science models.

nsAATIEideyaIdenIneny 3(2-2-5)
(Photo Data Analytics)
Adafuniou 1 522 253 MITIUTILLAzNAUNTesTRYa

arudilosuieatunmeuns nsinsginmeunduasiidaluuds
msdafivwaznisdududeyalianineunsnsimsideyan neunsuasnis
Uszend msudmsdanisniseusng wasmsUsaduanimeunslugilen
lngldfuuuneinginisteya

finms@nwiuenaniui

Introduction to Photo and photography arts. Photography
techniques and digital photo and image processing. Features of photo
data. Digitization and fusion of photo data. Photo data storage and
retrieval.  Photo data management. Photo data analytics and
applications by using data science models.

Field trips required.
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nsAATEdeyaldeUseinaans 3(2-2-5)
(Historical Data Analytics)
Adafuniou 1 522 253 MITIUTILLAZNAUNTeITRYa
wlﬂﬁﬂLLazT,UiLLﬂiaJﬂszqﬂﬁlﬁamﬁmLﬁ‘Ui’JUS’Jm n1sunudeya N3
Azsideya uaznsAuAuasaUmATIABI U sUUsEIRmans A1
JaunarnsauAueNa1TNIUsETRAERS N15UTIIsIANITRTs AN
Usiamansniseusndiena1silalseiimansingldduuumaineinisieya
finsfinwuenaniui
Techniques and applications for storage, data representation,
data analysis and information retrieval in history. Historical document
storage and retrieval. Historical museum and archeology management.
Historical conservation by using data science models.

Field trips required.

nsAATIEdayaldelusnad 3(2-2-5)
(Archaeological Data Analytics)
Adafuniou 1 522 253 MIsTIUTILLAzNAUNTesTRYa

L%ﬂﬁﬂLLazTﬁUiLLﬂiﬂJUizqﬂéLﬁamiﬁﬁw NTIALAUTIVTIN NITUNY
foua MmslnTzideya uaznmsduAumsaumaAiiAg fu U sluued
WALANITEIEAINAINNITYAAUKAENITUTENIANANINIUTINIAG NITARALAIN
mMsyaussiefiuteyalusmaniuaudd nsdniAunagnisduiuenasmis
lusuARNIsUSMsIansiRssusimdunuaaniseysnemalumuaalagly
MILUUNNINGINTUBYR

finsAnunueanantud

Techniques and applications for survey, storage, data
representation, data analysis and information retrieval in archaeology.
Techniques of image photography from excavation and image processing
of antiques. Scanning from excavation for 3D antiquities data.
Archeological document storage and retrieval. Archeology museum
management.  Archaeological conservation by using data science
models.

Field trips required.
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suiaulsIve 3(1-4-4)

(Research Methods)

Gouly:  TasAuBugeneInTsUNITUIMINENgATINeAIansTadin

#1913 INTVeUA

ANNEATYYDINTITENIUINGINTVaYE MTIATIElenn NMsan

\FeadEsse JumeuiaznsnaaunsIselosdu nsustiliunansinuive

WBUNTIVY NMTTAVUONAITUAZNITOND NMTUNAUDNIIVINIG
Importance of research methodology in data science. Problem

analysis. Creative thinking. Introduction to research procedures and

planning. Evaluation of research studies. Methods of research reporting.

Documentations and citation. Academic presentation.

dusun 1(0-2-1)
(Seminar)
Foule:  TasauBugenteenssunsuImMImdngnsinemanstadin
#1973V INYINTVRYA
NSUNAUDIONANTNUITINNUNAIN 9 VB TINeINTTaYa N3
Aua Yiausuazeiuneluideilagiuzedineinisteya
Presentation of research papers from various sources in data

science. Researching, presenting, and discussing current topics in data

science.

LASYNAIUNSDUA NI UANNIRNEN 1(0-2-1)
(Preparation for Cooperative Education)
Rouly:  lawA1uBugaNYDINTTUNITUINITNANGATINGIAIansTndin

#1913 INTVeUA

= ¥

NANNIT WUIAA WAZATEUIUNITVRIEUAANY SeLT8uToUIAUN

Netes anuiiugulasinailalunmsainsauer®n auiiuguiazinaila

Y 3

lunsuuReu n1sdeansuasuyweduius N1IWAIUIYARNAIN SEUUNIS

UImsaaunmluaniuysenauns matan1siiaue Maleuseu

Principles, concepts and processes of cooperative education.
Related rules and regulations. Basic knowledge and techniques in job
application. Basic knowledge and techniques in working. Communication
and human relations. Personality development. Quality management
system in workplace. Presentation techniques. Report writing.
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Sesfatawizmnsingnisdoya 1 3(3-0-6)
(Selected Topics in Data Science 1)
Gouly :  TnwaduBugenveanssunisuinismdngnsingimansdadie
#1913V TVeYA
vhdetieglumuaulalutiagiumsineinmsdeya

Topics of current interest in data science.

Sesfatawizmeinenisdoya 2 3(3-0-6)
(Selected Topics in Data Science II)
Goulv:  TasAuBugenveenssunIsUIMIMangnsine mansadin
A1U1IVIMEINTVRYA
vhdefieglumuaulalutiagiumsineinmsdeya

Topics of current interest in data science.

SesfatawizmeInenisdoya 3 3(2-2-5)
(Selected Topics in Data Science Ill)
Foulv:  Tawaudusonveinisunisuimmdngnsinermansdaudia
avMvINgINTTeYa
vhdetieglumuaulalutiagtiumsineinmsdoya

Topics of current interest in data science.

Sesfatawizmenennisdoya 4 3(2-2-5)
(Selected Topics in Data Science V)
Foulv:  Tawarudusonveinisunisuimsmdngnsinermansdaudia
avvINgINsTeya
vhdefieglumnuaulalutiagtiumsineinmsdoya

Topics of current interest in data science.

TAseuldY 2(0-4-2)
(Research Project)
wdeAuneu : 522 391 suidguisidy
522 392 dunu
Goulv:  Tawanuduseuveinssunsuinismangnsinermansdudio
#1917 INTVeUA

Fnitanaudus iU

e singimsdeyadilésuniseninnauznssunisnielinig
wuzihvesesdivinuilundngnsdavinenuuasmniiauenaiide
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Study of the data science topics approved by the committees
under supervision of curriculum staff members. Research report and oral

presentation.

Tassnuideannadne 1(0-2-1)
(Cooperative EducationProject)
IdaRuneu : 522 3915z108U3539Y
522 392 duuun
522 496 aniafne
Goulv:  Tawanuduseuvesnssunsuinsmangnsinermansdadio
#1911 INTVeUA
JrifTanadus vieU
NSTIVTINANNFIINANAIRNLTRIIATINUITEUINeINTToYA
Tngl#suniseusiiainamenssunisaielinisiugiivesenansdivinuily
NGRS INVNT1BNULAZANTUNAUDHAIUINY
Collecting knowledge from cooperative education to implement
research project in data science topic approved by the committees
under supervision of curriculum staff members. Research report and oral

presentation.

aunafAnen 6(laitiaendn 600 4alug)
(Cooperative Education)
deduneu : 522 391 seleUiniY
522 393 W3gUAUNToNaVAAANY
Goulv:  Tawanuduseuveinssunmsuinismangnsineimansdudi
#1917 INTVeUA

msuuRnudunaliddesndt 1 manisfnwluaaiuuszneunsiu
dnwagninaudiasaielilivszaunisaiainnisluujuRnuildsu
ueumNeiAgIiUavineIsdeya msdnvhaenuania waznisiaue

On-the-job training for at least 1 semester as a temporary
employee in order to gain experiences from assignments related to data

science. Cooperative education report and presentation.
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