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0JELJIJNNE| Kt ELNRHJI O1 WES®G
UNHI gNRIhKT EMBMWARE! N
| JKhk NENOEHGOWNNH]| Kt ELNDHJ
3, | WkhkNENLNGIJWI3NT Tj EH 1. |1 W
[, 1 1T JkhkNEe 1.
/ , 0 | JkhkNEe +
2 | Ukhk N&NOHS IJWI 79T Tij Uk 6] 1 WK ij
0 FKMNBIRT g NT K 0/
00 KNE&DT E 5
-EmNWIg NENJ
ITJLijnERO 21
-EKn WK NT jj 12
-EKY WSHNNE 9
- E K WIOT 7 EN 7
L h NAN
23k NE N6 Eo Kn 9
241 JL LT ENJHO 6
3 | DkhkN&NoK &IJWT ¢ITijukk 6l T WK ij f
2, JNijkN&NT !t E [ 11 Wk
Jk1J & T Wkij E . 1T W /211 T WK ij

~
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313J Nij k N& N

1 | Wk hkN&NL NSEJIUNTNLIEijKESK WINUK ij
| UKkRENLNEI NTH kBT TIWE§ENHE
. 1100 ENJ O& N1 NI N6T ij 108043

Usage of Thai Language

001102 | NI N@HJIFEE[j | I NT 13 108043
Ready English

001103 1 NI NUNP WEEKBEEk NNE 10843
Explorative English

001204 1 NI NI+ EEjJ | ENNk | 110888
Step EHAglish

. 2201 j Kolnl EOCel NL N 12845
Citizen Mind by Citizenship

.2202 LY E@Wj |l nkt gl 1JJazss
Multicultural Society

008./ ENJLERMIILWMEN Lt 12845
Communication in Digital Society

.320 ENJet hENJLnNneée Nj azs5. Nf EO
Health and Environment Management

004101 L NKT £t OT ENJhSNOT N2¥nk NH
Arts of Living

4201 T néKNEI Nj OKLENJ QEI I EO
Socialigatsonality

2 | Dk hk Né&NOo EjIINMW No¥| ijT BUKkKUNE N #
2IEKN Wk NeBNR RT ¢ 2 k W iNE N #
/| 04/ .0.LIT gLNLHIOO6T N RIMEBRMNI
Introduction to Economics
01/ / .j//ARNGNNENIeNlIUNK £8°
Fundamentamst@iScience
0102/ ENJoenijl ol JOEJIDLLSOMBI'It T K
Programming for Data Science
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231303 ENJE&NhoOEGNEIT EOT BXBN| Jt 1
Design Thinking for Data Science

02/ / 4BNJ&SNI kHj A RT g N385
Computational Fundamentals

025/ 6UANHNOT ARI EANT L GNOBI+ T kK N
Basic Statistics for Data Science

5/ 60 ANHNSBENETI gRNNNT RNBIBT & NT 1
Statistics Practl@ata Science

22 kNéeNolEid ENNwsll T Wkij ENH
EKCNUIG NENJ e NI 1JekSORM«E WG § 5 K
01200 ENJOLAhE&NTI UNKhNKIigB"'T 1 Nj
Data Visualization

2312 ENJetl hoHJIni e NI 13826
Data Preparation

231 1T NREhNHANN 35
Big Data

23181 ENJT JE WUk KY K1 Ni Ni3gBlJe NAN
Natural Language Processing

23142 ENJoJnijl JNNO & NE I35
Deep Learning

089 T nNJENSKNI GETURNLEI| NBMBI & NI 1J
Business Inteiligeatz Science

2391 O & JEENT k NT ij NENJ 85130 K
Data Science Project

EKnWIIk NT ij NENJ &¢ SN AUk [ij EX =
ONn1/ 6&JEL JENNNEIGNERITK QBT n
Data Structure and Algergghms
01120 ENJKNOE&JNL| OOKL II1&BOT 1T gN
Database Analysis and Design
2123 J L 671 nij TQGNGING 1 4L B AN SekE
Methodologiesifadiatelligence
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28B4 ENJoJnQKREBDWET Eb i8St O E
Machine Leamdpglication
EKMH BGIBEINHELNL #J @ SNl & Wk ij ENH
02/ / 40né&eHNHOENEOL NI dAi®BRI EAN
Introduction to Linear Algebra
O02/1 ENJKNoOoE&JIJNL| Ocoe NBE&BNHLNL
MVatlaraicatanalysidhieRience
02/ 14E2NJ | NEWNO| WNLT nf@xhot i R
Introduction to Optimization
E Kt WIDT 1T ENJ | ij NEISHNTTkNUEKLijHENNEFN
025060/1 81 NEENJj ijNEJH@ &3
Forecastutniques
506 O®71 1T eSNKI ELANHNI 16081 EHO
Applied Statistics Models
2506 ENJKNoe&JNL| O] KNipgEHsk Ol J
Multivariate Analysis
0! 1k NENOT Eo&KIAWIENI ijl Bk UINE N H
Ol oWl ENEN ht ET nR
EKNULIK EJ JIJé NI INK
082X KNLKEJJWNUE&NnHK! EIl Aw08"
Featured Engineering
231332 0T 81 NEENJLEt hé NIBRRBKO K RT
Web Scarping Techniques

OBB 1T KRIEoeél 1 3"
Blockchain

0B43 &Kt EeNIUNKOKLO!| IIIBEE NI 1J
CataMarehouselataining

0B &k NWWUtFTEET KIh! Higpo8"EL NJ
Information Security and Ethics

0B% | tkeNENIOigeNENS & NINIBBKOKL E
Current Top@tanScience and Application
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~ ~ ~ —_ ~

EKEMNUIY + gT N6T JOEJ I
000140LT T T NNOENFijkENGEIBE J LT T
Expert System and Decision Support System

~ ~ ~ —_ ~

003100nRT gNT ENJoe nuldﬁBOEJUO

O0310EINJjt gl NoT JOEJUNIBijnEHO
Mobikgpplication Development

00314ENJKkNo6e&JNL| OOKLISBOT 1 GI
Software Analysis and Design

00314011 861 6Kijnl JLIUKkKILKOBI'T EKn
Cloud Computing Technology

EKNWBIE I NL| O NEKNEOKLENJ | N¢
02/ 143407 nijT Kk NTnENJ| N&oBNo6| IIJN
Optimization Methods and Applications
02/ 14BNJ1T NDIJALI Nj oT A RIMNBBNT h Nk

Introduction to Image Restoration with MATLAB
241368 O1T 1 e SNKI ET NE& HNB#»L #J O
Mathematical Modeling

~

0'T2J L L1 NI H®&ISNT k4 | T WkKij ENI
23,1 ENJLNEI NI NLJE (6] T WkijE
Independent Study
2340 ENJ|] WEENT ( 6l T Wk ij E
Professional Training
23483 Ll ENeLNEI N ( 6l T Wk ij E
CeOperative Education
| UNijol AN ( (ﬂ_NTNLNHOKﬁIEOjn
3l Jkhk NENOKRnE EBLE6G] 1T Wkij ENH
I NLNBLNUINIJhOKATI EoJdnil JNi
LANTHT I nhWILNEI NIFTAafTTnf 3] NkNT ij NKI
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2 Nijk NeENT + E& & 581K H Wk Tij BNIHE
23149 ENJOHINnij ] INI IR
KNTijNENJeNIUNK&SGIJWT t i
PreparatiorD&ta Science and .
Professional Experience



L ENJOENI Ni N&T i

Usage of Thai Language

0011021 NI NIt EEjJ | 0 #J
Ready English

23101  nRNGNNENJI e NI
Fundament@mstafScience

23D2 ENJO6énijl 61 JOE
Programifioin®ata Science

02/ ENJESNI kHAj ARI
Computatiamadamentals

025 LhANHNOGOT nRI EHAN
Basic Statistics for Data Scie

Jk1J

I NEENJLNEI N

. 11031 NI NI't EEJ I LDnU
Explorative English

00220: Lt E€Jj | nkt gl 1
Multicultural Society

00320:ENJ et hENJLnNné.
Health and Environment Ma

2311 & & J E L JBNNNIEI&NERD
Data Structure and Algergghn

02/ jnéé@HNHOENEOL
Introduction to Linear Algebr

025 LANHANSBNEI § R
Statistics Practl@ata Science

Jk1J

12845

325

3&+25

12845

A5

324245&

325

/8l T WKk

21
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RT T Y1

I NEENJLN

. 1204 1+ NI NI't EEJ I ENNK |
Step UP English

002201 j Koldnl EOel NL N
Citizen Mind by Citizenship

2312 ENJkNOEJNtL| OOKL
Database Analysis and Design

2321 ENJOLAhEéeNIIUNKhN
Data Visualization

02/1 ENJkNoO&JNL| O0&N

e

=,

Matlaraticainalysis@ate&ience
250i0T &1 NEENJ | ijNEJH
Forecasmuipniques

250107 T eSNKIELRNHNI
Applied Statistics Models
J k1

| NEENJLNEI NT KNij

003201 ENJLAFT LNJIOI Lt E
Communication in Digital Society

004101 L NKT £ OT ENJhSNoI
Arts of Living

. 4201 TmMéKNEI Nj OKLENJ
Socialized Personality

/] 04/0LJ1 gLNLHIJOOT AR
Introduction to Economics

B123 J L o1 nij 10KGNEING TJ N B Ry
Methodologhetfafial Intelligence

2/ 1-ENJ| NEWNG| UNLT n
Introduction to Optimization

250ENJKkNOE&JINL| O KN
Multivariate Analysis

Jk1J

3&+215
3&+215
12258
A5

12845

12845
13806
325
322458

3&+215

21 1T WK

22
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I N&

23130:ENJ & Nho &
Design Thinking for Data Sc

2313tENJ O J nQRUBNET 12845
Machine Leamdngpplication

23122 ENJetlt ho#rJInijlle 1285
Data Preparation

2311 T NREh NHNN 12845
Big Data

039 TnJENSKNI ETRE 12845
Business Inteiligag&eience

XX¥XXK NeNoTl EoKnl E 1 )&@4X
Major Elective

Jk1J 19 T Wk

| NEENJLNEI NT KNij

23%1 ENJT JEUKKT KiI N 12845
Natural Language Processir

2342 ENJOJnijl JNDNO & 12845
Deep Learning

XX¥XXK NENOTI EoOKAT E 1 &KX
Major Elective

XXXX>)KNENOKAT EoLJn  3&%x%X
Free Elective

J Kk 1J 12 T WKk
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&t BRI T YT nf
I NEENJLNEI NANT

23149:6 € JEENT k NT ij NE 12845
Data Science Project

2320 ENJoOo#HJINnij1IJj INI 1841
KNT jQENBERNI WE &6 1JWIT ¢
Preparation for Datar8cienct
Applicattoafessional Experie

XX¥XXK NENoTl EoKnl E 1 )X@4X
Major Elective

XXXXXKNENOKAT EoLJIn 1XX
Free Elective

Jk1J R’ T WK
| NEENJLNEI NT KNij
2301 ENJLNEI NINLJE 4 1T UW
Independent Study
2322 ENJ| WEENIT ( 4 11T W
Professional Training
23883 Ll ENeLNEI N ( 4 11T W
CeOperative Education
J Kk 1J 6] T WK i

INij(o |GATNT NLNHOoKATl EoJnijl 6 nij E
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3156 SNI 7T NT Nij J Nij k N& N

T ENJIOENI NI N6T ij 1 806 !
Usage of Thai Language
ENJLAFfFILNIJANKi{j @SN kKn ENJOHRWE
LSNét GeNEENJI QEOKLENJTI WNT ENJoeér

ENJOeNI NI N6TijTnfol ONELIJ

Communicative skill through word, phrasedsemteade, Tilemnanguar
usage, identifying main idea from listening and reading, paragraph wr
including thinking expression through the use of appropriate Thai

~

./ UNIONIt EEfJ T oB#Inijlj INT1Y 188"
Ready English
& SNLIEJFOBKNISNTijt EE]J T | Kt EENJ O&

NJjt gl NENJO&NI NI NIt EEfJ 1T OT énk NHI
KLENJT GNOLTENJo&eNGekl ENJANWUT N

JNNT T NI NJ ENKNM KAl EGARILNI NN O
English vocabulary and grammar, fundamental English usage in lis
and writing, development of Engligtieusafediagdgelying acquainted with s
accept and decline invitation, directiasigngrandiideetdion planning, convi

in restaurant, smart shopping and saying goodbye for someone

Oy O M

./ UNIANIt EEJ T LDWOKEEKNNE 188"
Explorative English

THEI L1 NI NTYEE]J T ANNT ENJI QE | nf
LA NT E N JIANTH ULNEEoK @WwéEw ENJKNEOT T |
ENJOSTILt T OO ENJ LEREADITLONILIEN 1T UNN E TTJ
ENJLAFfILNI H hWNIHIkeé&l 60eNNoOoWAT
LW NET Jt LIERBOKERNIJI 1 INDH TENNIT o NKIn NRJ (¢
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Skills of English $istersigg, speaking, reading, and writing, voca
English grammar for different situations in communication and effectiver
including trip planningd,dtigbhtranodation booking using internet, internatiot
communication in airport, airport announcement, communication in ¢
communication in bad situations and party

./ ONR2NIt EE]J I ENNk] T NN 1 806 !
Step UP English
ESNLtjTOI NI NITtEE] I TnfoEnfikeN]

éTENjin i Dh I WNT oeéenil G6hNOEW E
NJI WNT EJNI OKLEHNJINE ENJ#HNnE&KNIUDOKL
English vocabulary related to news and media in daily life, Engli
speaking, reading and writingaithchurinmyagizing from media, news reading
data interpretation from graphs and tablesfantegpic@igbiesamtdtion for fu
study and future careers

. 00KaWnTl EOel NLN 1 806 '
Citizen Mind by Citizenship
LNTTN T7TTTNTOKL|] T NNITnféelregj Kol
EKNIJEHt GonD j KoWUATEEtTT ELte ENND 6 Kij

T NELt EEIJOKLKY gT TIJVDOKLEJLOLG] KK

Rights, roles and duties of citizens, volunteerism, public cons
citizenship and democracy, professional ethics, the changing society, cult
tosocial and cultural changing

.0DLEBEeDj I nkt gl TJ3JW 1 806 '
Multicultural Society
DI ni jOEYTLYEEND LYtE&W] | nkt gli1d.
é ENJoOoT Knfijl OT KEOT Lt EEIOKLK!
31 11JijJ e TIENENTeEhENfKkI16h | £ 6ij NOKL |
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Man and society, multicultural society, bias and violence manag
society, social and cultural trends in global, ASEAN, socialdirebouriiiral di
Phayao and Urovétisdyao dimensions

1BNIJLAfTI LNIOT LI EEIJhNeNT t KOS
Communication in Digital Society

EKNDINN] ART gNT oT 881 6Kin LNJOhO
hNeNTHt+K ThJEJJW] NANE& i GOKNoSK RIEJ EJJrid
oj AfIENJYT KNALAFTI T LI ENJLAT E&NT &

I ENJLAFTILNIOT 66&Jn

EnkNHAT JbLe SNkt
ITnfoEnfijkéNIE
Fundamentals of t8blandiegye, software and metoxatiomg,n digital
economy, electronic commerce transaction, office automation program ¢
multimedia production, search, screening and selection data for work an
through online social netaandargevath ethical and related legal regulatic

1BNDet hENJLMmér Nj OKELLNF EOK&ENI 1J

Health and Environmental Management

Ol k NhhNNT Lnéer Nj OKELNf EOk hKNT
ENJKNo&JIJNL| OOKLIKINEE®OT NJENIJTKNFIIIHGEC
EKNIULY D+t TTOJL] KWUNETI NJWUJHOEY T Lne
ITNEOG) LLtDjt+TTO I''nit NG| A#nT NEeJNe
I RSNOT énk NHIT Jt e SNKj Kt EEENI e +ij (UBNRETT QT KL

Concept of health and environment, state of health, mental, em
analysis and planning of healthy etresdttnprodudgihglation between emot
health, recreation and exercise, paaaEmitedendeatidn, traffic accident,
with accident, nsaistal divater manageynidet inaddé processing and environ
saving
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C2ENKT EOT ENJAhSNOT NT Enk NHA 1 8088

Arts of Living

ENJLINNEROIBI REONKKIeINij OKE ENJ «
OT HI 6 EOKLY DNIT AFT | KtEOLJI gENej T
ENhOENET KE &NhkNo&JNL| O NhLJINNE

Inspiration making, goal settinggrapliiee@ktion in self value and ¢
goal setting in life and planning, fundamental of sufficiency economy, life
economy, thinking system, positive thinking, analytical thinking, creative

and nmegement

. 20MéKNEI Nj OKLENJOLhEIT EOCTI @8 E& 1J
Socialized Personality

K NIJDLSN&t GelrET neKNEI Nj ENJoLJ

Oe WNJI|jNT kbt gT1733JWN6TH THEILENJ|

el ENJ] NkBNJMNKDGH] wolgEt T OT Lt EEIJ ENJI

Important of personality, personality development, personality de

verbal, mind, manner, Thai culture, public communication skills, desired

of Plgao's identity, living in asalcptygtisalin the Thai and global social con

/| 040 L3171 gLNLHIO06T ARI EANI 118 +4

Introduction to Economics

éKNUIUNUOKL KNIJDLSNét Gel EkKN& N
jrnT LESO I nIERRNIOKER RIDI] MNA | i 5 Wiga
HNEJJUlDNlJNOlé TJ]1T gNnENJYT KNHR F
0ijT NjENJEKIE OENIO&I KI' 6ENT |1 h O

Definitmmimportance of economics, economic sysipinsdeeraadd a

and supply elasticity, price determination and market equilibrium, basic «
production and production cost, national income, money and banking, n
inflation and deflation, international trade

o h i
]
I
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2236 LT T T DNoénfijkeNGOKLILT T34 7 LT
Expert System and Decision Support System
EKNIUDINNOTHARIEHNT @IEJLTTTNNOEND

EKNIWINN TIELELNTTNI NjelrEENJOaNENG OFE

OKLENJLTHT LTI NnT ENIHYALNT Ge JET T LI

Gl HOOk JOOKL L WK T HWI T JLLNT ENJT J-

ENJH} ALNT Oe OKLENJLT T LT Nl ENJHL AL
JELTHT LI MTENIHY hLNI Oe ENJTJLijNnEH

Introduction to Experé&S/steanacteristics, architecture, models, ki
representation, rule efficiency, knowledge classification, knowledge mar
and compeeridecision support, Decision SDEpsyStesterdevelopment,
hardware, software and user interface, evaluation, development tools for
theories, decision making and computerized decision suppartvkar@wledc
and software for decision support systems, decision support systems aj
decision support systems, decision support systems evaluation

~ ~ ~ —_ ~

003 LRI gNT ENJoeéenijl ol JOEJ IJO34E N& K |

Introduction to Visual Programming

i MRTég Ei1 NI NOT JOEJIOT 1 kNéekK EN
ENijNNEOKLQ+hhSNOINIENjéFEK}Hhh

61 JOEJWI JLijnERO

Basic of visual programming hahueagpray@mming, objects creatis
marupation methods, debugging and error handling, application developn
225328 NJj+ g1 NOT JOEJUT JLijmMERORSB| Jt

Mobile Application Development

LANT QrijEJIJel Ernl EJHOOG &K
oEKRAFTITTni «kt Get EJoT JOEJ W
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ENJLWET WNT NI DK ENJOERT &Nl IJNK E
' Ao e KAf I T T nf

Mobile architecture, operating system, basics of a mobile applicati
design and developing graphic users interface, data passing, data storing
mobile applications development

22536F NOJ&JINN L | OOKL T I EOT 1 Gl | AOGKNBO
Software Analysis and Design
’EéOTjLEFTéFEGFiOKjO EJLT kT E
Niet hENJBGBEJIJEENJ ENJITEOT T GIi rROO
o0j AfIENJk BSBINNT OpPEAET EDENJT SNE N
EJHANnLNEI NENJkNo&JNL| oOKLI' T EOT 1T GI
Software components, software development process, requiren
management, software design, input, process, output, daga stocde, an

process specification, design form and report, case study of Software an

|'|'||

2253681 ¢ 0T 0OKijnl JEWKKYT KOT T EKNn3HI 1Jé
Cloud Computing Technology
K NIJINDNj ART gNT el EENJT JEWUKKT KI
O1 WBKENENIOKLOI JIJDOKNIJO8elrEJLTT E!
ENJT JELEWUKkKT KOT T EKnWWoWée ENJjt gl NG
Introduction to high performance computing, cloud computing syste
and framework péricgmance computing system, principles of cloud comp
computing application development

0101 A RINg NINENJ & NI InK 1 8068 '
Fundamental3ath Science
E&OT JLEIT ellkg IBENJE E NE N &6hBhBafNT I.
JELT T eSNI k ENKIOE R E @ INT N INKSET 10 O 5 1R i 1 E;
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A = ’ - ~ =

e J\Idg MIISIKT;,(I;(UEHEI]! L|UjN|‘}]K 0 HI J O’

Computer system compoigais gkibrdata sciede¢asetumber
system and data represeataiso)izatomramming laagdagedsgorithms,
data structure, database, artifjétakicastigginueatiana governaooguter
ethiandaws
23D2ENJoO6énijl 81 JOEJILSN| Jt 1 kINDE NEN.

Programming for Data Science

—_ Ve ~ ~ — —_A -

ENJ OENII@EDH TN RRIT gN\hke NS NIGIKN IJIEE\(NEEEeOk
ENJoOoénijl 8KVBDETDVWOENDKNBBRNLINNE NE &
TnfoEnfijkéNIEEYT kNTijNENJe&NIINK

Problem sobaisg; lod@ata typmyeragorontrol struydiumetion, ebject
oriented progradatarsgidiicary and casefptodyammefaging to data science

231166 JELJENBé NRERDKEOKKNT n 188"

Data Structaed AlgoritHDesign

T NheNIUINKI NUTJJID EIrEGNIT Ohk
ENJkNo&JNL| Oet RI HI'T k NTn ENJOoJnij
OKLolI NéTt ENGDOBNnHIDBDKkNDOEI®NEEJ Kk !

Abstract data types, stack, queuglidistgaaphlirikeel, algorithm analy
sorting and searching, greedy algorithms, divide and conquer, dynamic

algorithms

23M2ENJ Kk NoéeJNL| OOKLT I EOT T g NI &IT 1IN
Database Analysis and Design

Ol kENhélrEJELTTTJINI NIJOKLet hENJ g
ENJT SNO|I NoTPITJ33T+thgNT ENJHhSNoOT N
I Nktj INIWJEtT ENJLSNIJNERKLIENNEGNT e
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Concepts of database management system, data modeling,
normalization, database operations, data integrity and security, concurt
recovery, NoSQL database, database as a service

231213 L 0T nijli GG MIT NERWNING O 1 806
Methodologies of Artificial Intelligence

—_ — Ve ~ ~

—_ Ve ~ ~ o~ -

Princgpdand history of artificial intelligence, state space, search alg
representation, saiag) methodologies of artificidbiat@liigBsie

23R1ENJ OLhE&NT WNKhNkijOTT1 Nj1l1é&o"

Data Visualization

| Kt EENJT GNLY Dj+TTOJL] K UWRE BTEEMNE
NEENDRITIRO] OLENJI 'HTUE O 1 1L TL e JimidIEN
NNE! Nj T NWTJJID OKLEJHnLNEI NENJL

Principles of fuomauitaieraction, storgelimgapalytical thitdeng,
interface dassgm experience design, data visualization tools and case stuc

e
J

23130BENJ @NhO&NET T EOTTLSN| Jt 13445 ij NE |
Design Thinking for Data Science

EJLT KT ENJjtJgI NGI'I AROOKkJO JtLoi
TKITENIJTTEOT 1T8hijjIny DNOeNoT PT LN
et hENJE&KNWUOLnNnfIiE

Software development process, agile methodology, tesiggerédanking
design process, toolkit forglesigarhilyker and management

Jt
KL

O¢ M
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B1B4ENJ 6 J niODIKLEMEIT B & & hiEMIOE 1 B
Machine Learam#pplication
| Kt EENJelr EENJOoBIN] 6 ONRDBURNTF O
ENjajnuijnNéiiomwth@ﬁNﬂEME’m
ENJoJnOlT BENONENEDEN®IF OENT IINK
Concepts of machine learning, learning theory, decision trees,
unsupervised learning, reaiafargpuaitdvaluation teappimag®n of machine
learnimgdata analysis

~

OE
D

23R2ENJet hoHINIijDENTI INK 1 806

Data Preparation

| Kt EENJet horIBNIDRE{NE NDERENKNOERN
Ol KUWENNIT SNk NJLET Nhe NI JRK ENJT NRJ
enHi NojeeMIFIIEKIRT Tnf ONOT ENJet ho#rJ
et RT j ART gNI

Princpté dta preprocebssigess diatkerstandiag source investigatiol
data cleaning, data integration, datiatearesfoategbiouatinta preprocessing

tooland basic data security design

23132R NLk EJJWé&nHKt EI HL 324245
Featured Engineering
Ek NUDLSNe&t Géel EenHKY EI FBNJ&ATN heaulN
TniLNGI Nij ENJOI KEOKLO&@NNJI| + LéeNIL
& WUNYT NhT EAN ENJol Knfijl el Nheél E&nHK
0I6hK ENJTILOINTT KOWOhKEEMNJ& BINER®

EnHKI EIl AL
Importance of feature, type of variables, variable characteristics, n
data transformation and encoding, data aggregation, discretization, outlie
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dimensionality reductiealdetidur; creating model, model evaluation, pipelin
study of feature engineering

231171 NREh NHANN 1 806

L |0 @ &R NENBEN®I] EIROID ESNE 1IN K
\ E®a T BNENIEONieR Niip KSHEIRSEKE a5
o0l UNEHNDKJIJLWUKKT KOT T ERBUBF ERDRADE B
gNT e NI' ORKENSHh OL GHWEHOOE NENI
Introduction to big data analytics canotétersubggastiiamternet of
things, blockdhtarpipeliia¢a wareholasainirigchniguesich processing, real
time procedsmqdata analysasdqgmilicasion

231 0T 81 NEENJLEY heNI ODNDKOoKkRT1 88"
Web Scarping Techniques
lnRIgNIENthfFLNjOKLJLTTOéjﬁF
JNENJT WNT okRT olélTnol RUJOI K
0 T ] KNoé&éetT eJNijTIIINENJILEL h
LEt he  NOKLIEKAMENERINENI LEY hée NI JRDKe N
Fundamental data communicatiGeeaniyetlwackcomputing, web se
HTML, CSS, JavaScript, API, databasshgolnetiimnethics of scarping,

scarping tools, webilscanpanyd stasly of web scarping

;U\ (_l)
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23133B KRI Eo &1 321245
Blockchain
i N RTTKRBRIEKIGE ¢ Kk NNToi] RERDNE ENEJI U INIj K
T INECGND It TejJEKNNGj&&t T DKRDBER & NIJI TkOWN &jFNC

e NT INK
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Foundation of bloobkansus mecbgmutrgraphy, hashing, transac
minegmart contracts, decentralizeblaykogidibosns amgplicationdata
science

23UIENJT JE DKk KY Ki NI NT JJ1WeNHNL 08"
Natural Language Processing
ENJT JLWUKKT KeNlI &gk NIJOKELE &SN Nh E
&K NIJI WNij Lt j TIOt 18 kNI TUIHCEH NG 1 BHENLLINDLE § I
OKLENJT JLijmEHOOENENT ENJT JELEWUKKT KiI
Text and speech processing, morsyolagiselaysiy,disxical semantic
relational semantics,lespmatdeP library atwbispplications

~

23M2ENJO0Jnijl IJNNOENEKNE 1 806 '
Deep Learning

yd ~ AN

ENJOJBNI UMM&E}KNJE\]\EE\IJ e NI IJDK
Artificial neural network, activdéep feaantiog, arcliespulearning

libraygpplicationdata science

231348 Kt EE NI IJNKOKL O AT Ee NI 1J345
Data Warehouse and Data Mining

EEOT JLEIT OKLLANI QRijEJJIIJEl E&
ENJjt gl NeKt EeENIINK ENJet hENJTNnJE
et RITATTKNTnENJet hEKNWEPARE&NKHDDK N

ol Inl Ee NI INK

Data warehouse components and architecture, dimension moc
implementing data warehouse, business management, applied data we
dassification algorithms, clusterug algunthadgorithms, measuring effect
data mining, data mining applications
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23135T nJENel t e EIJNjLLSN| Jt 7 kK NRHBIENJT
Business Intelligence in Data Science

EJIT OT k&8NhOEnfijkEtTTNIJENerl}t eE
LSN|] Jt1TTnJENelt eEIJNijLt ENJKNO&EJNL
6ﬁN ENJTSN@LT’éNrunKéijnTéTréTi1

"ET+ Ed NOIDIKNEEWLII®BI hENJT JELNT T NI Nj

INEhJ\INI TnIENel t e EJNijt

Business Intelligence framework and decision support systems, in
for business intelligence, introduction to business analysis, dashboard, c
tables, geospatial mapping \phediéndaiadysis, roles of data scientist, b
performance man&ftviagnlications and case study of business intelligen

231F& Kk NIJWJt F T EET BKthe I NipT ELISIJ3adB T L
Information Security and Ethics
Kk NIt T 8EelEJLTTLNI
Jelt hENJE&KNWUT KIhitijere
JEkT éénENJOoeNNRNE Eg]| |
&l Jj NkoHI'J O
Infornuatti system security, information system security policies, |
security management, cryptography, authentication and péndolaalsdentif
and ethical problemsgagtnmanaterhnology, computer crime
23129] + k @ NIkINd g NETNIITEINN BIND K OK £ BRIH J t jj
Current Tgm®ata Science and Application
| t KeNT Tnél WNLT OehNNINiji N BRI &g KR Mk
oT 80T O6Kijnl IJnalr UNBIGNT T nfoENnFfFijkeNT
Interesting topitssménce applicatioelatgundamental theonngg, relat
technology or standard, trend analgsasagbysis afdheoapplication



231490 & JKENEINT NENJ e NT 1IN K 324245
Data ScieReeject
ENJThKIEI Jaljt gl N6eJEENIT #NIJL L
HNIJE@ Kk NUDHNI EENJT nfol Knfijl 61 ENJ|
ENJHIKkeLlI Tk NIULIUG| HnLIWIT KOKLENJT «
et hT SNOTITELNJJLT1T TSNOLTIYTKENJhSN

Experiment orgeogopraendrdindhe hypothesis, sdamisystem
analysis and desiglying with crgogement, project development, unit tes
test, validation and verification, debug, result analysis and conclusion, ¢
presentation

2340 ENJ o HInij 3] I NI ip NIEN le NE MK O’ Y.
Preparationdata Sciencecdtrdfessional Experience
JNT OT 1T OKLEJLT KT ENJ|] WET JLELT ENJ |
ENJLAFT LNIJOKLOT 8T NEENJLAFTILNJ EN
0j nf I EoNJ&TAWNST B NHINoEeNnlij T J Nij ENT OKLE ENJ
KNT ijNENJée NI ODNDKOKLENJT JLijnERO
Process of professional expergnotjenvankbiaoeality, communicatio
communication techniques, human relatiansnig peyddaadiypment, report

writing and presentation techniques, spediddssicsicibadppliiaiioin

23149ENJ L NEIT NI NL J &t 6] T Wkij ET
Independent Study
ENJENT kNN ENJJIkTJIJkIeNlIWunNnK ETN
OKLENOT I Nk«dNNTijl \NEENMINENNT UNDKOKEENJT Jt
Searching, collecting data, researching, analyzing, report writi
discussgesdcatacience application
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2319E NJ | WEENI 6l T Wkij EN
Professional Training
ENJ|] WEOGNTHIRRT 6 Jhil T ENNNICIONEN 3
OKLENOIT URNNEH®HDEI T ENJ I EEOEJI N&Jt
Training, learning, gaining experience, impra¥tagciendangndkills

gpplicatinrprivate or government sectors
2318 | ENeLNEI N 6] T Wki EN
Ceaoperative Education
ENJT GNT+ ANENT 6JnijTl JNDNNDGij NENJ
OKLENOI Nl hEHOEENT | vEl + hOT LANTT J
Working, learning, gaining experienaey ishpledatagcenda and

goplicatamian apprentice in private or government sectors

24116ENJ &8 SNT k Hj A RT g N1 35
Computational Fundamentals
Ol Kk ENhOKRIRE YNIDHWKINAWINKF I E€T Ei QEE
el EeSNT kT eJNE I'TnEJWUESNK!t E KN I1JN
| KNij #t Kk OT JOKLENJT JLjNnEHO I'Tnjt 17
Basic cogdaptts andraaity of functions, derivatives and integral, se
series of real numbers, power series, limits and continuity of several vari

several variable function and applications, directional deragdicationstiple

241l 4j0n & & ANTHO R INEBNINT 1 &0 '

Introduction to Linear Algebra
0T INEGOL 1J1JIK T& ULNKESNNIhGH &1 NSE 6RLT Nel T ¢

~

éjNoU|Jo I INI DUNOokEo#HRIJO ENJOI KE
T INI DIONijné& KNe&
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Equivalent masmtesf matsigegtem of linear equationgletet swhaids
and Crdeherieestor spéinear transformation, introduction to eigenvalues ar

Euclidean space

2413ENJ k No e JNL| O NE& HNHL NL1H&E'L SN |
Matleneticalnalysis fbataStience
T INI DOUNOENEOLNLNKOINNDONOG UEIERNE
ENJTJLijNnEHOOENOI ENJKNOEJINL| Oe NT 1]
Linear space, Metric space, Banach space, Hilbert space, convex f
Applications in data analysis

02/BM2| NEWNOS| WNLT nfLnhotT i RI @BINI
IntroductiorOgatimization
I Gl NENJ| N WNo| UNLTnfLnh OENRf
ENJ| NEWNS| UNETnfLNnhOT T WUnOoERFTIT 6é
Optimization problems, optimality conditiisnizetc@msicamshine
optimization, general constrained optimization

02/d#8@T nijT KNTNRENJ| NEWNSG| UNLOBTF L nl

Optimization Methods and Applications

Ht KhSNoT NT ENJT NEohnijk T KIkIJél
Gt1o0EJohnijl HO JLo6T nijT Kk NT ni1 Nj ENjj
ENJT JLIi{NEROLSN| J+tTENJT JLUNAHE WNE
Lt GGNA ENJITJLi{iBEHROLSN| Jt 1T ENJOJnij

Monotone operators, suome afpe@tots, gradient and subgradient
projection methods, proximity operators, proximal point method, splitting
least squares approximation, applications for image and signal restoratic

learmgn
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02/BMBT NIJHLI Nj oT ARIEANI h Nklj&O®T OK'

Introduction to Image Restoration with MATLAB

| Kt EENJj ART gNT el Eir Nj hNeNTt K J
I Gl NENJENNE&nT InNI 1 Nj | QE BEEXREd l NEoN&d.
e NI JNKINT 1 Nj

Digital image fundamentals, formation of an image and its repres
images in MATLAB, image restoration problem, blurring function, linear

image restdiatee data analyzation

02/ @U4Be SNKI ET NEEANHLNLHI O 188"
Mathematical Modeling

| Kt EENJOKLENJLINNEOTT eSNKIET N
&1 Nh 6 1JWH UENGITkiN of 8EJ ONKEE] HOUBI LohT nrijf I ENj O K
i ] ANEJJUer ET KO ERHORILQeERIDIOEI UL S
Principle and formulation of mathematical models, discrete and
various applications, stability and stabilization analysis of behavior sc

packages

025U BMNHANOT "N RI EANT LSN| Jt 7 k NTS@BIENJ

Basic Statistics for Data Science

EKNIDINDNOT ARIEBANI 0EnfijkEL T LHNHI
&k N1JT UENNeJtOEIERIe E & k N IJ B W NGHELD H KPR @ IT GELHT
ENJThLITENJOeEOeEITBKEFEMNI IENIE N ERIINA
er ELANHENGIW NEj NINUONo#HIJO ENJT hL
Lt Jj+T7TOEtT OKLEINGKf GINE INIWEE KR WDT 1©
LSN6OJReJIJNITNELRNHN

Introductiotatstecs methods, colleuotexpmtatéon data, basic conce
probability, discrete and continuous probability distributions, normality te
population mean, concepts of nonparametric, test forabvee samplies s fc
two independent samples, measareldhearselati@tatistical package progr
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025U BRHENGANNET GNINTHNENJI é NI' 111206
Statistics Praftic®ata Science
Ol k 8k NIJENAh O En fOif H EINIJE MK« EBOT ILE

TAKIEOTTTKRIELhWI OVTENJTENIEDL L

—_~

LANBNS W NE | KNENWNG T LI KAKSINIJT O i
OKLENJT JLijnEROOENST JOEJIULSNoO6JReJ
Condeay experimental designs, completely randomized designs, ra
block designs, latin squares designs, fpct@maéttesigasfordarelated sampl
and k independent samples, and the use of statistical package program
025® 61 NEENJ| i NEJHO 1 &6 '
Forecastifeghniques
Ol k&Nhj ARI gNIT 0EnfijkEt T ENJIKNO:
OKLj |l mé&nNH ENJhhAT j6IJWOoOENEOSLNI TI1
' E& O J L@INn ij&E N EIND4j Tij RECEM@KN 1G0.eQd EEIN .
ENJHIkelLlIT 8k NWJOIl UNLLIDerlr ERt kO1T 1T O
Basic concept of regression analysis, simple and mualtr@arlinear
regression, time series, forecasting models,demuoastiitgptedmiopibang, cy
forecastingtJBokins method, model selection, model diagnostics, and t
package program

02506MWe SNKI ELANHANI JLijNERO 186"

Applied Statistics Models

€ K NIJINDNOT ARI E HNIIOE EieERISING N Tt 17
ENJeJ ENJITnUNT #NIJNEENJed
KNO & JNLIOH%KOlTEijIhénl
0T nijTOLNI 6 NEENJJijhEMYO&ENC
JAEERNT Kk NEEONENOE NI INK

Introduction to categorical data, distributions for categorical dat:
inference for contingency tables, binary logistic regression, basic conc
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survival fonchazard function, estimating and comparing survival curves a
package progrdata analysis

025BM1kNoéJNL| O KNijHt KOTJ 186"
Multivariate Analysis
EKNIUDINNOTARIEHNT 0ENF ijk EINTUI KNijJ

OKEOHIJOelr EEWNOGEKnFfFijLSN| Jt 1] KNijH

I Qeet i ENJKNo&JNL| OeSNOT EEKn Wil

L FTONHENM I k No&JNL| Oe NI INK
Introduction to multivariate, rmatidestateution, inference for vector |

multivariate, multivariate analysis of variance, factor analysis, discrimina

and the use of statistical pachatgaeogiysis
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