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nangnsav13v1Inginisdoya
TnAnwdesdneedsiumnadndnwilulidesndn 30 whedn edilu
nnmIvanzlddesnin 90 wiein wazsieivilumnmivdenaslidesnit 6 vl
Ao lnedviheinsiunaeandnanslitesnin 126 wiiefna

1. vadndnwialy Swnuliitdesnin 30 miefn (gwaziBeanth 8-11)
2. vuamdvnante  Iwiulitdosndn 90 wiiedn
2.1 Fuuny Y 24 mhein

511110  wpapaad nsumMsliasizvideya 1 3(3-0-6)
(Calculus for Data Analytics 1)

511111 whapdad msunsinsendeya 2 3(3-0-6)
(Calculus for Data Analytics II)

514 231 FeyaTldnddmIuininermans 3(2-2-5)
(Physics Data for Scientists)

515104  adfdmsupeuiawes 3(2-2-5)
(Statistics for Computing)

517 111 msd@gulusunsumeuiiunesdmivininginisdeya 3(2-2-5)
(Computer Programming for Data Scientists)

517214 lassassdoyaiiugudmivineinisteya 3(2-2-5)
(Fundamentals of Data Structure for Data Science)

522151 flugnuinginmsdeya 3(3-0-6)
(Foundation of Data Science)

522201  awdangqunadadmiuinginisteya 3(3-0-6)

(Technical English for Data Science)

2.2 3y uawizanu wulitesnidi 66 nulwin
2.2.1 3¥U9AU
wii 1 1A599U3T 91U 54 e Usznaunig

511244 Wyedaladudmsuineinsteya 3(2-2-5)
(Linear Algebra for Data Science)

515271 enwudnesdudmivineinisteya 3(3-0-6)
(Probability for Data Science)

515273  adpdmiuIne nsieya 3(2-2-5)
(Statistics for Data Science)

522211 FSmsauundmiuineinsteya 3(2-2-5)
(Computational Methods for Data Science)

5222602 gIReRATauaznInanaRRTaIdaey 3(3-0-6)

(Introduction to Digital Business and Marketing)



522 251

522 253

522 254

522 301

522 322

522 351

522 356

522 361

522 362

522 363

522 365

522 391

522 491

522 493

511 244

515 271

515 273

126

Judeyaidsduiusdmiuinginisteya
(Relational Database for Data Science)
ﬂ’]ii’JUi’JZJLLazﬂéLUﬂim‘sﬁai,lua

(Getting and Cleaning Data)
nsUsznanadeyavualugdesiu
(Introduction to Big Data Processing)
PusTauLazauiuntUasnevesansaumne
(Ethics and Information Security)
wadansnensaldmivinginisveya
(Forecasting Techniques for Data Science)
NTIATIENTRYATIEIA

(Exploratory Data Analysis)
MATERdeyaLaznsviumilaadeya
(Data Analytics and Data Mining)
M3Beusveaieauuiifasy

(Supervised Machine Learning)
nsUszananataya

(Data Processing)
nsBeuiveandesuulsiffaou
(Unsupervised Machine Learning)
UayanuseRvguaznisiseusigedn

(Artificial Intelligence and Deep Learning)
5108175748

(Research Methods)

duaun

(Seminar)

1A39ATY

(Research Project)

LAY 2 @UNafNET 91UIU 60 Q8RR Usenaunie

fuadingadudmiuinginistioya
(Linear Algebra for Data Science)
Aunziludmiuineinisdeya
(Probability for Data Science)
atRdmIUIneINsUeya

(Statistics for Data Science)

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(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(0-2-1)

2(0-4-2)

3(2-2-5)

3(3-0-6)

3(2-2-5)
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522211 Fsmseaaundmsuineinisteya 3(2-2-5)
(Computational Methods for Data Science)

522 242 qaﬁaﬁ%ﬁauazmimmﬂa%ﬁaLﬁyaﬁéfu 3(3-0-6)
(Introduction to Digital Business and Marketing)

522 251 grudeyaleduiusdmiuineinisteya 3(2-2-5)
(Relational Database for Data Science)

522 253 miiwiammzﬂé‘“wmaﬁayja 3(2-2-5)
(Getting and Cleaning Data)

522250 msUszananateyauualna)lesiy 3(2-2-5)
(Introduction to Big Data Processing)

522301  93usIsuuazAuunsUaendevesansaume 3(3-0-6)
(Ethics and Information Security)

522322 wiadlansnensaldmiuineinisieya 3(2-2-5)
(Forecasting Techniques for Data Science)

522351  MITIATIERUeyaIddsIa 3(2-2-5)
(Exploratory Data Analysis)

522356  mTlATERdeyaLaznsviuvilesdeya 3(2-2-5)
(Data Analytics and Data Mining)

522361 msBeuivenadesuuuiliaou 3(2-2-5)

(Supervised Machine Learning)
522362 myUsviianadeya 3(2-2-5)

(Data Processing)

522363 m3Beuiveaesouuubifiiaou 3(2-2-5)
(Unsupervised Machine Learning)

522365  UgysyrUseiuguaznisiseusigedn 3(2-2-5)
(Artificial Intelligence and Deep Learning)

522391  suilguinive 3(2-2-5)
(Research Methods)

522392  @R8uAUNTIUA S UannaAnY 1(0-2-1)
(Preparation for Cooperative Education)

522 491 1(0-2-1)
(Seminar)

522 496  @WNQANGA 6(laitfoanine00 Halua)
(Cooperative Education)

522 497  dununauniafnu 1(0-2-1)

(Cooperative Education Seminar)
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2.2.2 3¥50n
w1 1asenuddy Swaulivesndn 12 viiein was
WU 2 aunafne Iulidesndn 6 wiiedn
Tnedonannguindelud
NENIYINITAUATIHEITAUMNANINGINIUALNITRU

515251 enudnluifeafunsuimsmnuidsaasmsUseiude 3(3-0-6)
(General Principles of Risk Management and Insurance)

515341  n7RgaLiuu 3(2-2-5)
(Operations Research)

519362  AMAFIEATAIMTUNITIRU 3(3-0-6)
(Mathematics for Finance)

519 364 AfinFNARTEIMTUNMITANITNEIANTTAMU 3(3-0-6)
(Mathematics for Portfolio Management)

522321  nsaanegdmIuIneInsteya 3(2-2-5)
(Regression for Data Science)

522341 ganadaaiemiesdu 3(2-2-5)
(Introduction to Business Intelligence)

522 342  ATIATIZRNIIRAIN 3(2-2-5)
(Marketing Analytics)

522343 MTIATIMAGIND 3(2-2-5)
(Business Analytics)

522353 mTIATnveyaLAToUtudny 3(2-2-5)
(Social Network Data Analytics)

522 357  srUUUTENIANAAATIA 3(2-2-5)

(Cloud Computing Systems)

nguIvIAIMeINIARNNINDTUATIMALUlABa TaUmA

517101 enwseuiuasanulunaiionidiia 3(2-2-5)
(Digital Literacy and Citizenship)

517 242 msvimunldsunsudszanduuiu 3(2-2-5)
(Web Application Development)

517 324 s lsunsuussgnduugunsaliadoud 3(3-0-6)
(Mobile Application Development)

517325 mswawlusunsuUssgnddmsunangunannosy 3(3-0-6)
(Multi-platform Application Development)

517 352 MSUTEARANANINRDNA 3(2-2-5)
(Digital Image Processing)

517 361 Sumaiﬁ'l,ﬁmamﬂaﬁw?ﬁ 3(3-0-6)

(Internet of Things)



517 432

517 433

517 434

517 435

517 451

517 462

517 463

520 343

520 355
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N15USTUIANANIYITITUYIRA

(Natural Language Processing)

nsSguidnd miuaeuiime Ve

(Deep Learning for Computer Vision)
syuutgativayuminduladdanies
(Intelligent Decision Support Systems)
eANIIDEY

(Recommendation Systems)

AONILMBSIVIAL

(Computer Vision)

Msi5udusIRaRIva

(Digital Business Startup)

nsUSuasughavia

(Digital Transformation)
Nuweialazlulasiwesig

(Web Service and Microservice)
anudugusenaunstndauuinnssuiazmalulag
(Innovative and Tech-Startup Entrepreneurship)

NGUIVIYIUINTYINAEAT

520 428  TusIUARALTRAYIA
(Digital Archaeology)
522 371  ATIATIzRRAdeq
(Urban Analytics)
522372 MTIATIRNUBLANINANUTIAANYATUALDIVNS
(Data Analytics in Agri-Food Business)
522 373 fuuuildeinungluszuining
(Predictive Models in Epidemiology)
522 374 suliieduladmsumsinseiveyamenisunmng
(Decision Trees for Medical Data Analysis)
ngudvideniily
522 481 L'%"aﬂﬁmLawwmﬁwmmi%’aga 1
(Selected Topics in Data Science 1)
522 482 L%‘Iaﬂ?:fﬂLQW’]SWN%WEJ’]M?%H@ 2
(Selected Topics in Data Science )
522 483 LéaﬂﬁmLawwmﬁwmmi‘ﬁaga 3
(Selected Topics in Data Science |lI)
522 484 L%‘IaﬂﬁlﬂLQW’WW’N%WEJ’]?]’]?%E]N@ 4

(Selected Topics in Data Science V)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

2(1-2-3)

3(3-0-6)

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(3-0-6)

3(2-2-5)

3(2-2-5)
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3. nuINIPARNLES Iwulltpend 6 nuwhn
Tdondnwldnnnnaeinlussiusiygaitileaouluimingdefauing

wieseivvesan tudy 4 Aldsumnudiureunnaaenssunsusesinugivenmans 6

thanwidondnunsivnluividenvemmnnivianzazdesihluindsziuadevomn

e ludvamssuremadYanIzie Wensedeutoulunisdusanisdne
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WHUNTSANEMANGATENVIIVIIMEINTTTRYA

R 1 TAS99URY

N 1 aensAned 1

IWEIV Fosre3an F1UIURULAAN
U-Y-4)
su101 AadsAaulng 3(3-0-6)
SU201 | nwdsngulugandvia 3(2-2-5)
SU301 | wallosiug 3(3-0-6)
511110 | wpapdadmiumsiinsievideya 1 3(3-0-6)
515104 | @dfansumauimes 3(2-2-5)
517 111 | mseulusunsumsuimimesdmsuiningins 3(2-2-5)
Joya
SUXXX | Fvndentuvnaivdnwily 3
FAUIIUIY 21
Wi 1 aamsinendi 2
eIV Fosre3an F1UIURULAAN
U-Y-4)
SU102 | AaUnsaseassa 3(3-0-6)
SU202 | mwdanguitentsdeasununena 3(2-2-5)
SU203 | Tinwsnnsdeansedneaseasse 3(3-0-6)
511111 | whaedadmsunsinsevideya 2 3(3-0-6)
515271 | mnuasfudwiuiveinisteya 3(3-0-6)
522151 | fugwinenistosa 3(3-0-6)
FUIUIY 18
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WHUNTSANEMANGATENVIIVIIMEINTTTRYA
unu 1 1As991u39Y

N 2 aensAned 1

SWERY TREatelly uunEn
U-Y-1
511 244 | Wyadaladudmiuinginisteya 3(2-2-5)
514 231 | Yeyawdnddmivininemans 3(2-2-5)
515273 | ad@dmiuinginisteya 3(2-2-5)
517 214 | lassadadeyafiugrudwiuineinistona 3(2-2-5)
522 251 | jnudeyaideduiusdmiuineinistoya 3(2-2-5)
SUXXX | Awidenlumneividnwiily 3
.............. A AeNES 3
59U 21

N 2 arensaned 2

RGek Y3183 IuunUIin
(U-Y-1)
SuU401 fm:uLﬂuéjﬂizﬂaumiﬁﬁﬁ’umﬁaué’wuﬁ“ﬁﬂim 3(3-0-6)
522201 | Mmwdangunaladmiuinginisieya 3(3-0-6)
522211 | Fnmsauundmiuinginisveya 3(2-2-5)
522242 | gsReRdvakaznsnanRaTaiesiy 3(3-0-6)
522 253 | m3nuTuazndunsestoya 3(2-2-5)
522351 | MylATIioyaidadng 3(2-2-5)
59U 18
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WHUNTSANEMANGATENVIIVIIMEINTTTRYA
unu 1 1As991u39Y

N 3 aansAned 1

IV Fosre3an IUIUAUBAR
U-Y-1)
SuU402 UIINTIULAZNITODNUUY 3(3-0-6)
522 301 P3usssULazAMUTuAIUaEn YR IENTAULNA 3(3-0-6)
522356 | mylasigiteyanarnsvinvileslays 3(2-2-5)
522361 | mal3susveanieuuuiiaeu 3(2-2-5)
522362 | mMsUszudanateya 3(2-2-5)
.............. P UFONIUNLINIVUANY 3
3AUUIU 18

Woaulfl 3 NMAnSENYIN 1 UnAN®IA D98 LS DILARIANUINLIUNNSIEBNWEUNISANY Tag
YnAnwMaanwNY 1 1As9UIe Taansaus1e3en 522 493 19911798 A50La0nhHY 2
aviafine idenSeusgiv 522 496 anfiafnw feennsdysuRnvaunanansiiiofiansan

I 3 aansaned 2

WAV Fosre3an F1UURULAR
u-Y-w
522250 | msussananatoyavuelng)lodu 3(2-2-5)
522322 | wadansneInsaldmsuineinsteya 3(2-2-5)
522363 | mIFeudvesaieauuliiiiaeu 3(2-2-5)
522365 | YayayUsehiuguasnisisousitedn 3(2-2-5)
522391 | suleuinivy 3(2-2-5)
522 491 | duuun 1(0-2-1)
.............. Fdenlunuinigianie 3
3T 19
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WHUNTSANEMANGATENVIIVIIMEINTTTRYA

R 1 TAS99URY

N 4 aen1sAned 1

e Fosredw F1UURULAN
U-Y-u)
.............. I FONIUNLINIV AN 6
FAUIIUIU 6
I 4 saamsdnendi 2
WA Fosre3w FIUIURULAN
(v-Y-1)
522 493 | 1A599UI9Y 2(0-4-2)
.............. A a0NLES 3
FAUIIUIY 5
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WHUNTSANEMANGATENVIIVIIMEINTTTRYA

WY 2 dnnafinen

N 1 aensAned 1

IWEIV Fosre3an F1UIURULAAN
U-Y-4)
su101 AadsAaulng 3(3-0-6)
SU201 | nwdsngulugandvia 3(2-2-5)
SU301 | wallosiug 3(3-0-6)
511110 | wpapdadmiumsiinsievideya 1 3(3-0-6)
515104 | @dfansumauimes 3(2-2-5)
517 111 | mseulusunsumsuimimesdmsuiningins 3(2-2-5)
Joya
SUXXX | Fvndentuvnaivdnwily 3
FAUIIUIY 21
Wi 1 aamsinendi 2
eIV Fosre3an F1UIURULAAN
U-Y-4)
SU102 | AaUnsaseassa 3(3-0-6)
SU202 | mwdanguitentsdeasununena 3(2-2-5)
SU203 | Tinwsnnsdeansedneaseasse 3(3-0-6)
511111 | whaedadmsunsinsevideya 2 3(3-0-6)
515271 | mnuasfudwiuiveinisteya 3(3-0-6)
522151 | fugwinenistosa 3(3-0-6)
FUIUIY 18
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WHUNTSANEMANGATENVIIVIIMEINTTTRYA
WNU 2 avfiafnen

N 2 aansanen 1

SWERY TREatelly uunEn
U-Y-1
511 244 | Wyadaladudmiuinginisteya 3(2-2-5)
514 231 | Yeyawdnddmivininemans 3(2-2-5)
515273 | ad@dmiuinginisteya 3(2-2-5)
517 214 | lassadadeyafiugrudwiuineinistona 3(2-2-5)
522 251 | jnudeyaideduiusdmiuineinistoya 3(2-2-5)
SUXXX | Awidenlumneividnwiily 3
.............. A AeNES 3
59U 21

N 2 arensaned 2

RGek Y3183 IuunUIin
(U-Y-1)
SuU401 fm:uLﬂuéjﬂizﬂaumiﬁﬁﬁ’umﬁaué’wuﬁ“ﬁﬂim 3(3-0-6)
522201 | Mmwdangunaladmiuinginisieya 3(3-0-6)
522211 | Fnmsauundmiuinginisveya 3(2-2-5)
522242 | gsReRdvakaznsnanRaTaiesiy 3(3-0-6)
522 253 | m3nuTuazndunsestoya 3(2-2-5)
522351 | MylATIioyaidadng 3(2-2-5)
59U 18
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WHUNTSANEMANGATENVIIVIIMEINTTTRYA

WY 2 dnnafinen

N 3 aansAned 1

EV GRS Fosredw JIUURULAN
U-Y-1
SuU402 UIINTIULAZNITODNUUY 3(3-0-6)
522301 | 93usssunazausiunsUaondevesansaune 3(3-0-6)
522356 | myiesentayanarnmsiimilesdeya 3(2-2-5)
522361 | m3Seuiveamdosiuuiiaou 3(2-2-5)
522362 | MyUssananateys 3(2-2-5)
.............. UGN UNLINIVUANY 3
FAUTIIUIY 18

41' a = q' o = Yy A A ° =
WRUUN 3 AMANSANYIN 1 wmﬂw’ma\‘iEJ‘LlLi’eNLLammm"\]’luﬁumiLaEJﬂLLNumi

Anw TeednAnwMasnwiy 1 1As19139e Taenseusiedvn 522 493 1as99113ae 1150

Wonuwu 2 anfiafinw iideniSeusedun 522 496 anfafiny Aee1a15dETuRAYeUNANERS

\efiansan
U 3 aannsinendi 2
IRAIY Fosein IIUAURUIIAN
u-Y-w
522250 | mytssnanadeyavualvgidesdu 3(2-2-5)
522322 | wallamswennsaldmiuinginisteya 3(2-2-5)
522363 | msBouiveasdesuuulififaou 3(2-2-5)
522365 | UyanuUseRuguasnisiseusigedn 3(2-2-5)
522391 | sutleudsiae 3(2-2-5)
522392 | WSHUAIUNIONAINSUAUNAANY 1(0-2-1)
522 491 | duuwn 1(0-2-1)
3TN 17
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WHUNTSANEMANGATENVIIVIIMEINTTTRYA
WWU 2 avfiafnen

I 4 aransane R 1

WA Fosreivn IIUIURUAN
v-Y-1)
522 496 | @niafnw 6(laitioenin 600
Fla)
FAUIIUIU 6

I 4 aansAned 2

SN Foyredw FIUURUWAR
(U-Y-4)
522 497 | dununannafne 1(0-2-1)
.............. FUFONIUNLINIVUANY 3
.............. A Ua0NLES 3
FUIUIY 7




522 151

522 201

522 211

366

A193UE318IYEVIVIINEINTToYE

ﬁugw%wmms%’ayja 3(3-0-6)
(Foundation of Data Science) .

AMsmvesine M steya anufidessuieriuvineinisteya nszuaunis
e e ﬂiaummamm’m’]waua ﬂ'J’]iJﬁ'WﬂfU“UEN'JWEHﬂ'W“UE]iJa EﬂﬂﬁU“U@ﬂﬂ’liLﬂ‘U
i’]‘Ui’JlIEUBlIa GU‘UWUBQEUBELIG Lmawawiiﬂumii’mﬁmama LUIAALAZINATA
Wu%’]UﬁﬂﬂiUﬂWi"ﬂ’]LL‘Llﬂ‘UiuL.ﬂ‘VlLLa msmmwama ﬂ’]i’)@ﬂiuﬁ‘ﬂﬁﬂ’]‘v\lﬂ’ﬁ‘ﬂ%mﬂ
JsgLnnuay msmmmam miﬁmmmmsuama wallalay Lﬂi@\‘iﬂJ@ﬁ?‘VIiUﬂ’]i
wmmmauamammwﬂﬂ LaTAAUNLNY WUIRAALAY LV]ﬂuﬂWU%’mﬁﬁﬁiUﬂ’]i
’Jmiuma;&a LLU’JIUZ.J{]‘\]"QUNV]’]\‘IW]‘H’JWEI’W']?UE]i;lja NIAANY

Overview of data science. Introduction to data science. Data science
process and framework. Importance of data science. Importance of data
collection. Data types. Tools for data collection, Concept and fundamental
techniques for data classification and prediction. Performance measurement
for classification and prediction. Data Visualization. Techniques and tools of
data visualization for understanding and interpretation. Concept and
fundamental techniques for data analytics. Current trends of data science.
Case studies.

mMedaingenatiadmiuinginsdaya 3(3-0-6)
(Technlcal English for Data SC|ence)

miaamimmadﬂqmwaaﬁmEJmammLﬂi’]uwuamal,l,a msml,auaﬁuama
m'isJﬂﬂJuwﬂwumiammmmﬂqmwammmLmﬂﬁmwmma%mauwm’lm‘mm'i
fifmadeatuinensdoya vinvemsdeuiieaglannudfuazmsiBoussny
NINGPER S

English communication to explain results of data analysis and data
representation. Practices of English reading comprehension skills in research
and academic articles relating to data science. English writing skills in

summarizing and writing scientific reports.

Wnsanudmiuinensdeya 3(2-2-5)
(Computational Methods for Data Science)
NALRAULTIRILavYesANN1I TR duLaraNn1T LT adu NSAIUIMLT
MAvEnTUATA N YTIRNITLALANLBNgIU ATN1IMdsdetagan mATan1srIAn
wangaufandeiaay
Numerical solutions of linear and non- linear equations. Numerical
computation for eigenvalue and singular values. Least- squares method.

Numerical optimization techniques.
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522 242 §3NARINALALNITAANAINALUDIAU 3(3-0-6)

522 251

(Introduction to Digital Business and Marketing)

NANNITUATLUIAAUDITINIAYA SeUULNIARINE AILUUTIAAAITA A
Uaonselunsigsnssuddvia ulounvesiguaznnvsneiiisades wnliieuan
Yes53RaRava nIdlAnwIAgIfUTTesTRaRdva ndnnnsuazLLIARYRINNIAATA
A8 N15IATILRADIUNITAUAAIN NITAIVUANAYNTNITAAIA N1TITILNUIA
TIMUIBNAANUN TOINNNITIATIAUNIBRAZAITNTZIWEUAT NITAINRUATIALAY
Wlguy NTaLEINNITRaIALATN1TRaInTEnINUTsva sauludanualidunisly
wmelulafidvialuniseann nsdinwuieafuiidenisnanida

Principles and concepts of digital business. Digital ecosystem. Digital
business models. Security in digital transaction processing. Government
policies and laws on digital business. Future trends in digital business. Case
studies on the topic of digital business. Principles and concepts of digital
marketing. Analysis of market. Strategic planning. Trading plan. Product selling
and distribution channels. Pricing and policy. International marketing and
promotion including trends of digital technology usage in marketing. Case

studies on topic of digital marketing.

Frudeyasdunusdmiuinginistoya 3(2-2-5)
(Relational Database for Data Science)
AwndeRuneu : 517 111 Ms@gullsunsuaeuiimesdmsuininensieya

LLmﬁm‘ﬁugmuasamﬂmaﬂiimﬁuaﬁswgmﬂi’f@;ﬁa WUUTA0IUYALTILUIAR
fyadladeduiug n1seonwuugIuteyaideduiusiazn1svilviifiona seuunis
Jannsgrudeya ysunmvesdoya nwieadiueatiieains uily au uazdum
Foyaannsns uavgrudoya madenmnuduiusdeyanatsme mdasnds
yesguteya nilaszideyafeleafnoaiiienisdnduls msduAuteyauaz
nsundgymilandaugsia nsdldnw

Fundamental concepts and architectures of database systems.
Conceptual data models. Relational algebra. Relational database design and
implementation. Database management system. Data integrity. SQL for
creating, updating, deleting and querying data from table and database. Joining
multiple tables. Database security. Data analytics by SQL for decision making,

querying and solving the business problem. Case studies.



522 253

522 254

522 301

368

n'm'msqml,azné"uniaa%'ayja 3(2-2-5)
(Getting and Cleaning Data)
FwdeRuney : 517 111 Madeulisunsuasuiimesdmsuininensteya
sEUUNIRiudeya Useinvvesteaya n1ssiusiudeya n1shstoyasie
FBseadi MsraEunvmeaes medansidensiegne ndesdledildlunisade
U838 N15INTTUU NIIATIN NITANTTRYAKATNITYTUINTTTRYA %y’umauﬁugm
uaznsatanudnuurvesdeyarensldaulausiinnsgiudmiunsusziana
PoAN NMIUTZUIANANN LaZNITUTTINaNATY QY IaLEeS
Data storage systems. Data Types. Data gathering. Data collecting using
statistical methods. Experimental designs. Sampling techniques. Tools for data
extraction. Organizing, merging, manipulating data and integrating data.
Fundamental process and feature extraction of data with standard library of

text processing, image processing, and signal processing.

nsUszananateyavualvgidosdu 3(2-2-5)
(Introduction to Big Data Processing)
AwdeRuney : 517 111 Madeulisunsuasuiimesdmsuininensdeya
fenuuazauvanevesteyarunlng fiegreveslymaintdeyavuinlvg
fuiideveadoya madiuiinudeyas weswlolunsdafiuuazdanisteyasuin
gy adeenssulunisdaiudeyavuinlng nisussinanadeyavuinlng Ay
Uaendedeya n1susrandlindinmians add uazinginisasuianesdmsy
Uszananatoyavunnlng
Definition and meaning of big data. Examples of big data problems. Data
sources. Data scalability. Tools for storing and managing big data. Big data
storage architecture. Big data processing. Data security. Applications of

mathematics, statistics, and computer science in big data analysis.

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

anududiudivesioya nmsuntesdeya arududiuiivesdoyauude
deny Uszinunguunednaiedndlunisuaninnuaniiuegees nsAeas uavn1s
weounsdeya ngvseifeafudoyauasmaluladansauma arudiugiuiend
F3es3IUNsidteya uazmaluladansaume

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 data and information technology usage.
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n1sannsedmsuIngINstaya 3(2-2-5)
(Regression for Data Science)
wdsduneu : 515 273 adRdwsuineinisveya

NTIATIEINISIR0RY N1sARLEENAIKUY Lsnanilsedu n1sannesuuUind
uaely MsamneydIuUsENeUndn Msannesiadasstiesilanuisdi MIlase
nsanneedmsuteyalinas nsanassldldgady

Regression analysis. Model selection. Regularization. Ridge regression.
LASSO. Principal component regression. Partial least squares regression.

Regression analysis for high-dimensional data. Nonlinear regression.

watianswensaldmsuinernisdoya 3(2-2-5)
(Forecasting Techniques for Data Science)

nMsinTeieynsuna walansuiulnisey mallanisanney inallaventd-
WUANd MIlAsIsieunsuIaImMaIefLUs aynsualligadu

Time series analysis. Smoothing techniques. Regression techniques. Box-
Jenkins techniques. Multivariate time series analysis. Nonlinear time series.

ganvsaaseniasu 3(2-2-5)
(Introduction to Business Intelligence)

ndnn1siugiuresgsiadaaiosuassevuativayunisdniula dnvaue
ATAUNAG NI UTINIDIRTYY mﬁmswﬁqiﬁmﬁéqﬁu N13YTUINTVILAMN
Joyanangunas nsatn N1suUas wazn1siadeya NMSLARITEYanIuAINLAYNNS
PNLUUKATUBTA N15IANITUTEANTAINUDITIAD LoNNFATUANG ) UBIgINI
frasueililutlagtu nadifnwmeiugsiadaaies

Basic principles of business intelligence and decision support system.
Information characteristics for business intelligence. Introduction to business
analysis. Data integration from various sources. Data extraction, transformation,
and loading. Data visualization and dashboard design. Business performance
management. Business intelligence applications used in current business. Case
studies of business intelligence.
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N153LATIENNITNATN 3(2-2-5)
(Marketing Analytics)
WUeduneu : 515 273 adndwsuinginisteya

wAnidesiuiefunsAnvnginssuduilon Jasenglusazniouenii
nenaseangAnssuEUIlaa nIzuiunisiunisdadulavesuilan n1slasiy
oyafuilaaiion1snausumIgIia unumlazAIdAueINTITun1TMAAT
9309 MsUTIUTINdaya NM3nsgideya n1sleusieaiu mMsldlusunsy
dusagunsenwlusunsulunisiiasesi

Basic concepts of consumer behavior study. Internal and external factors
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affecting the consumer behavior. Consumer decision process. Analysis of
consumer behavior for business planning. Roles and importance of marketing
research on businesses. Data collection. Data analysis. Reporting. Utilization of
packages or programming languages of analysis.

N15IATIZATIFIND 3(2-2-5)
(Business Analytics)
wndeRuney : 517 111 Msdeulisunsuasuinimesdmiutninensteys
ANUIMEvestayarua g lun1AgINY MTIATIENUBYATIAY UNUIMTes
UnIngnsteyaluesdng nMaimufuuudniussnadaasesuas svuvatuayy
nsandulaluesdns MsimundkuudmiunisneInsal mNUIaUIngIn1steya
dieustlovdmagsiuazmatanduuuiiolinnesitugs nadfne
Challenges of big data in business sectors. Business data analytics. Roles
of data scientists 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

advanced analytics. Case studies.

N15AATIEVTaLALTH15I9 3(2-2-5)
(Exploratory Data Analysis)

LWIAANITIATIEVTaYaLTIE573 N1shansdayamenIn 35n1sn1ensiin
NTILATIZREIUNGD mi%ﬁgmﬁmaﬂﬂdm NNSTLUNNEGL NTATIABUNITHINUA
WazdaauuA N13ANMIFULUY NIRTIaaeuUANduius nsuUasdaya nseuiuns
fifinraungs lnssne fulsf Bnsmensiiindmudeyavunlg

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.
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nsATIEidayainadiuden 3(2-2-5)
(Social Network Data Analytics)
Jndafunion : 522 253 MITUTILaNduUNTeITeYa

Aufiuguisafunsieseidenieietediny doyaiadoriodsnu
uwidsdeyafondviadmiumslinneiioniateridinu indesdiodmiuadody
d1A1 9791 N13AARINLATEIBEIAN NITUIMITIANTITATOUIUAIAY LAZNITAAIN
A3oriedian nszuIuNTlATIilonuaiorisdiay Usenaudienisszydoya
nswdastaya Msaduwuunaesteya wagn1sAANENTEUNA NTARNYIVEINTS
Ansgiioniaieriedan nslilusunsudifagulunsinsey

Introduction to social network content analytics. Social network data.
Digital media sources for social network analytics. Social network tools such
as social network monitoring, social network management and social network
marketing. Processes of social network content analytics including data
identification, data transformation, data model construction, and information
interpretation. Case studies of social network content analytics. Utilization of
packages for analysis.

nsaTeidayauaznisvinviiasdays 3(2-2-5)
(Data Analytics and Data Mining)
Jdafunion : 522 253 MITIUTMLAEnAUNTeITeYa

LuIAA ¥dnNnT wazdaneifiufiisafunisiiasgiteyauaznisvinmilos
foya walianisiiasziuaznistszinanadoyadugs Ssusznouludae s
ANATEIATOYA N1TYTAINITTEYA N1suUastaya N1sARNoUTaYR kagn1s
Uauedayamieduavied NM1TIATIEABMIIINUN N153HadE N13AIMNITRIRAENNS
AmundmtIangudeyanardoyaruinlngiigisn1saiiuaznisiseuives
inFeanaiiietielunsdndulanisgsia msvszyndlinuvesnsiinseideyauay
N3vmilasUaya

Concepts, principles and algorithms in data analytics and mining.
Advanced data analytics and preprocessing techniques: data cleaning, data
integration, data transformation, data reduction, and data visualization.
Descriptive, diagnostic, predictive, and prescriptive analytics from large
database and big data by statistical and machine learning techniques to aid
business decisions. Data analytics and data mining applications.
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STUUUTZUIANAAAIIN 3(2-2-5)
(Cloud Computing Systems)

fHgruuazanyuevesnaldn JULuunIsliuinisvesnanan
psfUsznouddnredlasadisiiugiusruuaand dliuinisnaind nnsdn
Algarelunislgnuaana ssuuaulaonislunania UnsUseaana N3
Jaufivdoyauunana aodnenssuvesrans nsverenisliuinissnludd

Cloud definition and characteristics. Cloud service models. Key
component of a cloud infrastructure. Cloud service providers. Cloud
pricing. Cloud security. Computing services. Cloud storage. Cloud

architecture. Automatic scaling.

nsi3euiveualasuuuiifaou 3(2-2-5)
(Supervised Machine Learning)
FwdeRunieu : 517 111 msWeulusunsupsuiivmeidmivininginisteya

515 273 afRdmsuing1n1steya

JoymnsSoud esdvszneunarviinvesnsiioudveaaios maiSeuives
\n3eanuuiifaou ndnnsuazisnsmsaifdiviunisiseusvonndesuuuiifaoy
NsaRneELaTINaTsla ety N1TUTHEUAILUY MIAUAMUMINZEL N3N
Wadu sulddndula wa-lesisadiuuas udviug dunasninmesLuyTu
Tassreuszamifien mevszgndfudgmmsdousveaaiouuiifaeu fedi
nsundeymleslddeymndugiu

Learning Problem. Elements and types of machine learning. Supervised
machine learning. Principles and methods in statistics for supervised machine
learning. Regression and regularization. Model evaluation. Overfitting. Linear
discrimination. Decision tree. K-nearest neighbor. Naive Bayes. Support vector
machines. Artificial neural network. Applications to supervised machine
learning problems. Examples of problem solving with problem-based learning.

nsusEaIanataya 3(2-2-5)
(Data Processing)
dsfunau : 517 111 Mslulusunsuasuiineidmiuining nisteys
mwmmaﬂmiﬂizu?uawasﬁaﬁam N13UT2UIANIWITITUVIA NISUTEUIANE
ANLAZNITFUATIZAALY TUADUNUFIUVBINITUTTUIANATDAIIN NIYITITUYA
ANLaZIEEY N13ANAAMENYUEURITLAUTHANTEAIIN NYITITUYIA AN LFES
MegensuszalanatayauiazUszian
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 of data
processing for each data type.
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nsiseufvesadasuuulaififaeu 3(2-2-5)
(Unsupervised Machine Learning)
FwdeRuney : 517 111 nMsWeulusunsupeuinmesdmsutinineinmsdeya
515 273 afRdmsuing1n1steya

nsi3eudvesedosuuulsififaou ndnnsuazisnsmsadadmsutlaminig
Foudveuniosuuvlififaeu mslinsgsianduiiusailuiaoa n1saniid nns
AATIEBIAUTENOUNEN N153LAT18NTaTY NMTIATIERLUINGN NSWUINFULUY
st msudanduiuuuuy Mavssgndfullgmnadeuivenaiouuuliiifaeu
magrensuidaymlagldlagwndugu

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 learning.

UnysyrUsehuguaznisiseusiedn 3(2-2-5)
(Artificial Intelligence and Deep Learning)

LLuaﬁﬂﬂ@@ﬂUizﬁijﬁaqﬁu wnsundaymmelyaiusehvgaegisannd
m%ﬁuwﬂuﬂ%q:ﬁamus LAENITINLNUIY miLmummi ﬂ’]iLLUaﬂ%yja n13
Brudieiniondosiu nouilassiisyszamifonaznisszgndld Tassne
Uszammilsunuuunsnszanedoundu Tassteussamiieuuuunatstu tasaie
Uszamuuuaauligdu mMaiSeudidednuarnisauandadiauinms andnenssy
wuulnduarmsussgndldvedlasaingysvanifienwaznisisouiildndmiutoya
3319

Introduction to artificial intelligence concepts. Problem solving methods
by heuristics, state-space searching, and planning. Knowledge representations.
Data transformation. Introduction to machine leaning. Artificial neural network
theories and applications. Back-propagation artificial neural network. Multi-
layer artificial neural network. Convolutional artificial neural network. Deep
learning and evolutionary computation. Modern architectures and applications

of neural networks and deep learning for business data.

N15IATIZIREDY 3(2-2-5)
(Urban Analytics)

mmiﬁugmtﬁmfﬁlﬁwmmﬁauﬂaﬁuﬁaﬂ ﬂ’]ii’)Ui’JmLﬁ%ﬂﬁ&uﬂiax‘l{ljaHa
fufles medesgidaslondeaiuayumsdndula nsdfnw

Introduction to urban data science. Getting and cleaning urban data.
Urban analytics for decision support. Case studies.



374

522 372 N15ATIENTRYANINAIUTIAANEATUAZDINT 3(2-2-5)

522 373

522 374

(Data Analytics in Agri-Food Business)
mmiﬁug’mlﬁmﬁumﬁLﬂiﬂzﬁsﬂjau”awmqﬁﬁ]ﬁ’m%%qﬁﬂLﬂwmiLLaszli
M39IVTINAZNAUNTEBYATIRANYATHAD1MNT MTTATIEdaYAMIfUgsAY
LmﬂmLLazmmsLﬁaaﬁuauumsﬁmﬁﬂﬁ] NIUANY
Introduction to bussiness data analytics for agri-food bussiness. Getting
and cleaning agri-food bussiness data. Data analytics in agri-food business for
decision support. Case studies.

fauwuuLginueluszuInInen 3(2-2-5)
(Predictive Models in Epidemiology)
Aw1UsAUNDU : 515 273 aammmmmmmimaua

Maﬂﬂ’]iLLa LUIAANIITZUIAINGAN ﬂ’]ﬂWVW]LﬂEJ'J‘U@QLLa UINTIANNTEUIA
Ny ﬂ’ﬂlliL‘U@W]uLﬂEJ'JﬂUﬂTiﬂllﬂWiLGUQE]UWHGWSLGﬂUQWUi”UWWJVIEJ’] ﬂllﬂ'ﬁL‘Uﬂ
’e]‘L!W‘UﬁLLUUG]’e]L‘L!ENLLa"’VL?,JG]E]L‘U’EN i“UUﬁMﬂWiL%Q@‘HWUﬁ@Uﬂ‘U‘MUQ F"l’J’WiIiL‘UENG]u
LﬂEJ’Jﬂ“Uﬂ’]iﬁi’NLLUU‘U’m@ﬂW’NﬂmWﬂ’mGﬁ f‘l’ﬁ’“ﬂ’]ﬁ@ﬂLLﬁ“ﬂ’]i’)Lﬂi’]“"VisU@lIﬁluﬁiJﬂ’]i
LGUQE]UWUSL‘UENG]U N5@sulUsLNTULAE msmaaqmqummmmmamma
YONALIS ﬂ']’i‘U’i‘”EJﬂGﬂﬂULLUU‘\]']ﬁENI’iﬂ’i”UW@ N15IALaY ﬂ']’iVlG]ﬁE]UﬂT]@JLﬂEJ?W‘u
IUﬂWiﬂWﬂUW{j"\]"\]EJLﬂENGUENIiﬂ ﬂ']’iﬂ’ivE‘{ﬂGIKIGUGI’JLL“U“Uﬁ@ﬁ]ﬂmﬂﬂﬂﬂ’iUﬂW’iWBWﬂ’imVI’N
FTUININGT NIUFANE

Principles and concepts of epidemiology. Terminology and measure of
epidemiology.  Introduction to differential equations in epidemiology.
Continuous and discrete differential equations. First-order differential systems.
Introduction to mathematical modeling. Simulation and data analysis in
elementary differential equations.  Programming and simulating the
mathematical models by using computer software.  Appications of
epidemiological simulation models. in epidemic Measures and test of
association in identifying risk factors of diseases. Applications of logistic
regression model in epidemiological forecasting. Case studies.

sulddaguladmiunisiiaseideyamanisunng 3(2-2-5)
(Decision Trees for Medical Data Analysis)

danesiuauldandula fMianisidenuennidad nsasrsnisiiuundszian
#e Scikit-learn Msa¥19N159UuUNYTELANIE ChefBoost Tmsiiindoya 38013
Fonaudnuay walansdunszideuaiin msuszgndtuyadoyamanisuwmd

Decision Tree algorithm. Attribute selection measures. Classifier building
in Scikit- learn. Classifier building in ChefBoost. Data imputation methods.
Feature selection methods. Synthetic minority over- sampling technique.

Application in medical dataset.
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EERTM RG] 3(2-2-5)
(Research Methods)

dnmsdensdnuineimsdeya Jymmsifouasnsieed tunounay
AM3IeuRuM STl oefu msUssdiunanisinenide n1serudulamudfgy
dmunuidemsinerimansuazunanuivinseiuine1nsieyadinfiniidu
ATWBINGY F5T189IUNTTIVE NTIAVLBNAITHALNITDNE NTUNAUONIIVING

Research principles in data science. Research problem and analysis.
Introduction to research procedure and planning. Evaluation of research
studies. Reading Comprehension for scientific materials in datd science
published ib English. Method of research reporting. Documentation and
citation. Academic presentation.

W3BUAIUNTOUFUTUaUNANE 1(0-2-1)
(Preparation for Cooperative Education)
Joula : AnilTananmsinendu s wie U

WENNTT WUIAR WAZNIEUIUNNSTesanAAnYY suideudetsduiiAsades
m’miﬁuug’luuazmﬂﬁﬂiumiaﬁﬂimum%w ﬂaﬁuiﬁugﬂuLLazLWQﬁﬂiuﬂﬁi
UftRu nsdemsuazaywoduius mIwamyadnnm sEUUATUIMSAMAN
Tuanuusznounis wAtANITUILELD NSIWEUIIBNIY

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.

L%f'aaﬁ'ﬂLaqumﬁwmmi%'aga 1 3(3-0-6)
(Selected Topics in Data Science 1)
Fouly : lneA21uBusenyeInTsun1TUINITNangnsinemansdudin
#1911 INTVeUA
vdeiegluanuaulaludlagiiumaineinisteya uuiAnuazndnnsvos
Inenmsteya mMaUszgndlinszuumsinemsteyaiiiefinsgvideya
Topics of current interest in data science. Concepts and principles of

data science. Application of data science process for data analytics.
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L%"aaﬁ'ﬂLaqumﬁmmn'ﬁ%'aga 2 3(3-0-6)
(Selected Topics in Data Science )
Fouly : lneA21uBuseuyeInNTIuN1TUINITNENgATINEAansTadin
#1913 INTVeUA
vhieieglunnuaulalutagiumeineinisdeya wunAnuazndnnisves
Ingimsteya MaUszgndlinszuumsinenmsteyaiiiefinsegvideya
Topics of current interest in data science. Concepts and principles of

data science. Application of data science process for data analytics.

L%"aaﬁ'ﬂLaqumﬁmmn'ﬁ%'aga 3 3(2-2-5)
(Selected Topics in Data Science )
Fouly : TneAl1uBusen0InssuN1TUINITVENgAIINeAansdadin
#1917 INTVeUA
viteiegluauaulaludlagtiumaineinisteya wuiAnuazndnnisves
Imeinsdeya  msuszgndldnszuiunsineinisdeyaifiedinsgideya nsld
iwsesilevidensideulusunsudmiunsinszideya
Topics of current interest in data science. Concepts and principles of
data science. Application of data science process for data analytic. Using tools

or programming for data analytics.

L%"aaﬁ'ﬂLaqumﬁmmn'ﬁ%'aga 4 3(2-2-5)
(Selected Topics in Data Science V)
Fouly : TneAl1uBusen0InssuN1TUINITNENgAIINEAansTadin
#1917 INTVeUA
viteiegluanuaulaludlagtiumaineimisteya wuiAnuazndnnisves
Imeimsdeya  msuszgndldnszuiunsineinisdeyaifiedinszideya nsld
irsesilevidenaideulusunsudmiunsinszideya
Topics of current interest in data science. Concepts and principles of
data science. Application of data science process for data analytic. Using tools

or programming for data analytics.

fuuun 1(0-2-1)
(Seminar)
Seuls : S sanamsanwndu s vide U
N1sAUATILAEANYILONANTIIUITBAINUMERTS 9 Twiden1ainginistaya
NsULEUBLAZRAUTIINAINNITANY)
Researching and studying of research publications from various sources
in data science topics. Presenting and discussing the study results.



522 493
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1A39U3Y 2(0-4-2)
(Research Project)
IdeAunau : 522 391 seidsuinivy
522 491 duuun

Souls : S soanansinundu s vie U

mMsfmuaitedfsnnussfuiymitiaulameiuineinsteya g
9NLUY MNLANULAZATUIUINE N1TIATIZALAZNTOAUTIINANTITIVY NSITBY
eeilasanuiss matiauedenalagldderiningan

Setting a research topic from current issue of interest in data science.
Designing, planning and doing the research. Analyzing and discussing the research
results. Writing research report. Oral presentation using appropriate media.

dvnaAnen 6Cliitioanda 600 4la9)
(Cooperative Education)
TIAUNDU ; 522 392 WWSBNAUNSTONNTUANARANE
Fouly : TneAl1uBusenreInTsunN1TUINITNENgATINEAIansTadin
au3vnanensteya
JuiiawansAnendu S wis U
UnAnwRnuuRnuasdduaniulsenaunis dnAnwidesinniiuiau
Inemsteyaluuszgndlilunsilasssdedidiusulunsiauiiowddym
suaqamuﬂizﬂaumsmalﬁmiﬁwﬁ’uaLLasum;El,%msumyuaaamuUizﬂaumiu,az
819158 71UTnwlaseu UnAnwidendeusieaiuainudiamtiiausse
AUZNTINAITLATIU
Students do the job training at a cooperative establishment. Students
must use integrated knowledge in data science to solve a project in the
assigned cooperative establishment under the supervision of mentoring staff
and a project adviser. Students are expected to write a progress report and
present the progress of the work to the project committee.

fununannafnen 1(0-2-1)
(Cooperative Education Seminar)
AUsAUNDU ; 522 496 @nfafnw
Souls : S seananmsanendu s wie U
N135IUTINANNINENRARNBINdRlAsIUIdEAuIngInsTeya Lag
§$uniseysiRannangnssunsmelénisuuziivesennnsdivinulundngns
IAVNTILULAE NI TUNAUONAINUITY
Collecting knowledge from cooperative education to implement
research project in data science topic approved by a committee under the
supervision of curriculum staff members. Research report and oral

presentation.



	17.วิทยาการข้อมูล(125-138)
	30.คำอธิบายวิทยาการข้อมูล(366-377)

