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8.1.1  vwandvAnwMall uvninendeRauing S1uau 33 183U
081 101 nwilveiiensieans 3(3-0-6)
(Thai for Communication)
081 102 nwdanguluTinuszaniv 3(2-2-5)

(English for Everyday Use)



081 103

082 101

082 102

082 103

082 104

082 105

082 106

082 107

082 108

082 109

082 110

083 101

083 102

083 103

083 104

083 105

2 upad. 2

NSHNAIYINYEN1YIBINGY 3(2-2-5)
(English Skills Development)

uywdiuAaUs 3(3-0-6)
(Man and Art)

Uywdiun1saseasse 3(3-0-6)
(Man and Creativity)

USrgiuin 3(3-0-6)
(Philosophy and Life)

91585531laN 3(3-0-6)
(World Civilization)

9159555U Y 3(3-0-6)
(Thai Civilization)

AavzanUpenssululszyanendeu 3(3-0-6)
(Architecture and Related Art in ASEAN Community)
auSifiensianndin 3(3-0-6)
(Meditation for Self-Development)

AaugiuiaussIuaNIsIiu 3(3-0-6)
(Art and Visual Culture)

AUATIING 3(3-0-6)
(Music Appreciation)

Aauznsaduiisuwazyihauegiaduge 3(3-0-6)
(Art of Living and Working for Happiness)

uyudivAandey 3(3-0-6)
(Man and His Environment)

InInefunyeduius 3(3-0-6)
(Psychology and Human Relations)

NaNNITIANIT 3(3-0-6)
(Principles of Management)

AWANY 3(2-2-5)
(Sport Education)

n1sles NsUnAsoLaLATYENILNY 3(3-0-6)
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083 108

083 109

083 110

083 111

083 112

084 101

084 102

084 103

084 104

084 105

084 106

084 107

084 108
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(Thai Politics, Government and Economy)

Aavzmsuansluondeu 3(3-0-6)
(Performing Arts in ASEAN)

M TusIINO LT 3(3-0-6)
(Aspects of ASEAN Culture)

TUUFTINAUATOLTDY 3(3-0-6)
(ASEAN Music Culture)

NS LTINE 1A A TIA 3(3-0-6)

(Creative Living)

AanssuiieTinadeassd 3(3-0-6)
(Activities for a Creative Life)

Uszaunsaluusa 3(3-0-6)
(International Experience)

nANLATEgNANaLiesiuNSLIdAY 3(3-0-6)
(Sufficiency Economy and Social Development)

mwmﬁaqsumw 3(3-0-6)
(Food for Health)

Fandeu uafivkasngy 3(3-0-6)
(Environment, Pollution and Energy)

Aeufinnes nalulaBansaumnewaynsdoans 3(3-0-6)
(Computer, Information Technology and Communication)
ANRAEASLAYADRA UTINUTZIIY 3(3-0-6)
(Mathematics and Statistics in Everyday Life)
lanuwismaluladuazuinnssu 3(3-0-6)
(World of Technology and Innovation)

ereans wazialulaglulssmaueiou 3(3-0-6)
(Science and Technology in ASEAN Community)

wasuluo ey 3(3-0-6)
(Energy in ASEAN)

lanukagANsIFAans 3(3-0-6)
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(Earth and Astronomy)

812 wIndvdnnall

AMZINYIAENT TIUIU 4 TY1AD

510 201  AIWBINGUTINIANENT 3(3-0-6)
(Scientific English)

510202 nwdengqudmiunisdeans 3(3-0-6)
(Communicative English)

510 311 MISUIMISIANITE MUl INeFans 3(3-0-6)
(Operations Management for Scientists)

510 312 WUUTI@DILAZAITIATISATZUUNITHER 3(3-0-6)

(Model and Analysis of Manufacturing System)

AMZINENFERNS NIAIVITIINGT UL 1 51979 A
512 100 §55UTIRIING 3(3-0-6)

(Nature Appreciation)

AMZAINGNFARNS NIAIVIEADH 31UIU 1 519790 A

a

515201  adffiug

NuUFIUY 3(2-2-5)

(Elementary Statistics)

AUEIVIEIAERS AAdYINeImERSRIIndaN S1WIU 2 $183 fe

516 170 msau%’mﬁﬁﬁma”amﬁmwaLLazmmﬂmﬁmuﬁﬁu 3(3-0-6)
(Natural Environment and Cultural Heritage Conservation)

516 190 msdnnsasnndenluasiideu 3(3-0-6)

(Household Environmental Management)

ANEINEIANERS N1ATYIFATIING WU 2 518791 Ad
518 100 A% I luTInUsdn iy 2(1-2-3)
(Microbiology in Everyday Life)

518 101  waluladnismwiziiia 2(1-2-3)



(Mushroom Cultivation Technology)

8.1.3  MUINIVUANIE
AMZINGIANENT NAIFIAAFERT TIUIU 4 518791 AD
511100 arwditugiudmiuunanda
(Precalculus)
511108 umapdadwmsutininermaniaaul 1
(Calculus for Computational Scientists 1)
511109  uweaRdadmsutinine1eansamuul 2
(Calculus for Computational Scientists i)
511242  wANaduduLasNIsUTEENd

(Linear Algebra with Applications)

ANEINYIANERNS NAIVITENE 911U 1 5187371
514 107 Wandnugiu

(Fundamental Physics)

AMZAINGNFERNS NIAIVEDH 91U 1 51870 A
515231  Aanuu1sdu

(Probability)

upad. 2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

4(4-0-8)

3(3-0-6)
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U 2 51877
517 101  ABUALADSEMSUMUINGIAERSUALIAINTTUAERS
(Computer for Science and Engineering)
517 111 ns@eulusinsumpuiitees 1

(Computer Programming 1)

3(2-2-5)

3(2-2-5)
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Usznaume
1.1 JyUsAu 91U 9 miedn  Usenaume
NFUIYINTEN
081 101 Mwilneiiten1sdeans 3(3-0-6)
(Thai for Communication)
081 102 Mw1dInguludinusziniu 3(2-2-5)
(English for Everyday Use)
081 103 MINAUVINYEAIWIDINGY 3(2-2-5)
(English Skills Development)
1.2 Jdsaudon  Funulitesndt 9 wihefdn nquazdtwiulddesndt 3 wiledn

NANIVINYBAENT



10 upad. 2

082 101 uywdiuAaly 3(3-0-6)
(Man and Art)

082 102 WywdiuN1Ta319a3A 3(3-0-6)
(Man and Creativity)

082 103 Usviuais 3(3-0-6)
(Philosophy and Life)

082 104 9158555ulan 3(3-0-6)
(World Civilization)

082 105 ©158555u Y 3(3-0-6)
(Thai Civilization)

082 106 AavzanUnsnssululssrnuongeou 3(3-0-6)
(Architecture and Related Art in ASEAN Community)

082 107 aun3ifionsWaudin 3(3-0-6)
(Meditation for Self-Development)

082 108 AauyiuTmusTTUNIINIIIAY 3(3-0-6)
(Art and Visual Culture)

082 109 AURIIING 3(3-0-6)
(Music Appreciation)

082 110 AaUzmsanluliinuazyhauegiaduge 3(3-0-6)

(Art of Living and Working for Happiness)

QGHEL UL ACHERE I

083 101 uywéifudandes 3(3-0-6)
(Man and His Environment)

083 102 InInenfunyyedunus 3(3-0-6)
(Psychology and Human Relations)

083 103 #aNNIFIANT 3(3-0-6)
(Principles of Management)

083 104 AN 3(2-2-5)
(Sport Education)

083 105 N13ilad N1sUNATOUALLATYENILNY 3(3-0-6)
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(Thai Politics, Government and Economy)
083 106 AaUznisuanslundou
(Performing Arts in ASEAN)
083 107 IDTUsITUDNTUY
(Aspects of ASEAN Culture)
083 108 TAUSTIUAUATONG U
(ASEAN Music Culture)
083 109 N3l INDE1NETNETIA
(Creative Living)
083 110 Avnssuiedinaieassd
(Activities for a Creative Life)
083 111 UszaunsaduIunag

(International Experience)

083 112 nanwAswgRaneLiiesiunIsimudany

(Sufficiency Economy and Social Development)

nguIvIInerransiuatinAans
084 101 E]’Wi’]iLﬁE)qGUﬂWW
(Food for Health)
084 102 AWINE0N UaRBUATNE U

(Environment, Pollution and Energy)

084 103 ARUNILABS AlUladansaueALasnNISaeaNs

(Computer, Information Technology and Communication)

084 104 ANAANERSWAZEDNR lLWTINUSEI1TU

(Mathematics and Statistics in Everyday Life)

084 105 lanuanalulaguasuinnssy
(World of Technology and Innovation)

084 106 InenAans wazmaluladlulssvnauendeu

(Science and Technology in ASEAN Community)

084 107 wasnulua ey

(Energy in ASEAN)

upad. 2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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084 108 lanwarANs1Aans 3(3-0-6)

(Earth and Astronomy)

1.3 Medndnwiluiidmualasaninermans  Swaulddesndt 12 wihefn
Usznaung
13.1 ngudvdedu i 9 wiheia Usznausig
510 201 ATWSINQATINIATENS 3(3-0-6)
(Scientific English)
510 202 awdsngudmiunisdeans 3(3-0-6)

(Communicative English)

(%
aad

515 201 #nnnugIu 3(2-2-5)

(Elementary Statistics)

13.2 nguivndon snulitiesndin 3 whefn Tnedenanseivsoluil

510 311 MIUIMTIANITEMTULNINEIAERS 3(3-0-6)
(Operations Management for Scientists)

510 312 LUUIIADILATNITIATIZRTZUUNITNER 3(3-0-6)
(Model and Analysis of Manufacturing System)

512 100 533U 3(3-0-6)
(Nature Appreciation)

516 170 mimﬁﬂﬁ?ﬂLn@ﬁamiimﬁLLasmmﬂmﬁﬁuuﬁﬁu 3(3-0-6)
(Natural Environment and Cultural Heritage Conservation)

516 190 nMsdan1sasndenlundaiiou 3(3-0-6)
(Household Environmental Management)

518 100 a7V ludinusedniu 2(1-2-3)
(Microbiology in Everyday Life)

518 101 wiAluladnsimngiiia 2(1-2-3)

(Mushroom Cultivation Technology)
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2. vaaadvuanaz Swaulidesndt 101 widefia Usznaudae 3 ngudv

upad. 2

21 Fwndsuiugiuneadinaans 9uau 3 wieia Wudnnvsuiiugiuenusiiiu

2.2

2.3

JnAnY LD IAUNANYI NS DUNALAN IV LNUNARAANENS NaNISANYINLHIN

a a X a = (Y] ! a
maFeuedntunguiiduiuy S vise U waglidumibein
511 100 ANU3NUgINEmSULAaARa

(Precalculus)

VAU T 22 RUein Usznaunag

511 108 wARARAdMSUNNINeIMIERSANLT 1
(Calculus for Computational Scientists 1)

511 109 wAaARadmIuNINeImansAN 2
(Calculus for Computational Scientists II)

511 242 fyadladadulazn1sUszend
(Linear Algebra with Applications)

514 107 WAnditugiu
(Fundamental Physics)

515 232 anuthazdudmsutinineinsaeuiines
(Probability for Computer Scientist)

517 213 lassadadansimauuylidedos
(Discrete Computational Structures)

520 215 nsBeulusunsuiiiensiSeudideadadmiudoyavuelna)

(Programming Statistical Learning for Big Data)

Jenawizdiu $1uau 64 wihein Uszneuseseivdaselul
517 121 vinwgnsllgulusunsumauimes 1

(Computer Programming Skill 1)
517 122 inwgnsifgulusunsumouinames 2

(Computer Programming Skill I1)

517 211 lassaieteya

alifumiein

3'(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

4(4-0-8)

3(3-0-6)

3(3-0-6)

3(2-2-5)

4(2-4-6)

4(2-4-6)

4(3-2-7)
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(Data Structures)
517 212 N¥99NLUUNITATINGLTUAY
(Digital Logic Design)
517 221 MSWALNBRNALITTING
(Object-Oriented Software Development)
517 222 Tawsaswazaadpunssunouiames
(Computer Organization and Architecture)

517 241 nsAeaTUeyanaviATaIeABNIAes

(Data Communications and Computer Networks)

517 311 M IATEwarNsonLULUTURewI
(Algorithm Analysis and Design)
517 312 sguuUfuanng
(Operating Systems)
517 313 ygufNI5AIUIN
(Theory of Computation)
517 321 wann1In wIlUIuNIH
(Principles of Programming Languages)
517 391 3511579
(Research Methods)
517 493 1A59911398 1
(Research Project 1)
517 494 1A39917398 2
(Research Project II)
520 101 ﬁug’mﬂamﬁaL@@%LLaﬁmmmimiamm
(Foundation of Computer and Informatics)
520 212 NOUANELAZITIHIUTINAMTUmALUlaBa TN
(Laws and Ethics in Information Technology)
520 221 szuugIUdeya

(Database Systems)

upad. 2

4(3-2-7)

3(2-2-5)

4(3-2-7)

4(3-2-7)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-2-1)

2(0-4-2)

3(3-0-6)

3(3-0-6)

4(3-2-7)
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520 351 MsUduiusTEninauyudiuANiINOTLALN1TORNKUY 3(3-0-6)
dumaUsyanu
(Human Computer Interaction and Interface Design)

520 361 N1TIATIZLAZNITODNLUUIZULIU 3(3-0-6)
(System Analysis and Design)

520 362 AAINTINYONAUIT 3(3-0-6)

(Software Engineering)

2.4 Fvuden Iwnlitesndn 15 wilein dvualidendnwmsgividentann
sw3nlu 5 ngpdwsieluil Tneindnvidondendnuaeivilungy 2.4.1 nguie
inweiniaul (Developer Skills) F1uaubivosnin 3 wiiein

2.4.1 ngxAvvinueinimu (Developer Skills) Suiulitesndn 3 nilein
517 323 At lunslsulusinsuen1w19121 3(3-0-6)
(Programming Expertise in Java)
517 324 mafaulUsunsuUszygnduugUnsalindeud 3(3-0-6)
(Mobile Application Development)
517 325 msimulusunsudssynddmsunasunanvlesy 3(3-0-6)
(Multi Platform Application Development)
517 343 M50 UlUTLNTUUULATOUEADUNILA DT 3(2-2-5)
(Computer Network Programming)
517 351 pauImasNI NG 3(3-0-6)
(Computer Graphics)
520 326 N1398NWUUTEUUFIUTOYaLAENTYINIAAANS 3(3-0-6)
(Database System Design and Implementation)
520 341 walulaBuaznadeulusinsuuunieedumesidaiay 3(2-2-5)
Ranlwiiu
(Internet and World Wide Web Technology and Programming)
520 451 N1599NLUULATIAILILNY 3(3-0-6)
(Game Design and Development)
2.4.2 ﬂzjﬁﬁzjﬁjagzgwauﬂ%aﬂa (Machine Intelligence)

517 331 JeyauUsehvg 3(2-2-5)
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(Artificial Intelligence)
517 332 sgUufieaviny
(Expert Systems)
517 333 MIAIUITIITAUINAG
(Evolutionary Computation)
517 431 MsFeudveseiona
(Machine Learning)
517 432 N15UTZAANAN IS ITUYIRA
(Natural Language Processing)
517 451 AauiImesIviel

(Computer Vision)

520 333 myimilestoya
(Data Mining)
520 421 m3dniuazAuAuasauna

(Information Storage and Retrieval)

upad. 2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2.4.3 ngAvaiawIsuazanUnenssuneuiames (Hardware and Computer

Architecture)
517 314 lulasinsiwaiges
(Microprocessors)
517 411 N1508NLUUTZUURIAILALIZUUIA
(Embedded and Real-time System Design)
517 412 MIAUIMUUUANTIOULES
(High Performance Computing)
517 452 anUnenssuuaznislisulusunsuuuaing/eiy
(GPU/APU Architecture and Programming)
2.4.4 NHUIYATEUBLALTEUU (Networks and Systems)
517 341 aa1tnenssunazinaluladinsotiunauiimos
(Computer Network Architecture and Technology)
517 342 anulaensnslussuunouiinesuaziAsety

(Computer and Network Security)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)
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517 441 ASANUIUWUUNTEANY 3(3-0-6)
(Distributed Computing)

517 442 NM1508NLUULALAITUSTNSLASEY18ABNNILADS 3(2-2-5)
(Computer Network Design and Administration)

517 443 \se3eiduesiiany 3(3-0-6)
(Wireless Sensor Networks)

a

2.4.5 nganvinsussendlduazimelulagaUfivg (Applications Emerging

9

Technology)

517 352 N15UTTUIANANINARITA 3(3-0-6)
(Digital Image Processing)

517 353 HAoUszaufavia 3(3-0-6)

(Digital Multimedia)

517 361 §uma§l,ﬁmamﬂaiiw§a 3(3-0-6)
(Internet of Things)

517 444 53UUNTALIMLUUNGHLLS 3(3-0-6)
(Cloud Computing Systems)

517 481 Basfmanemaineinisreuiumnes 1 3(3-0-6)
(Selected Topics in Computer Science )

517 482 Besdmaniemaineinsaeuiinnes 2 3(3-0-6)
(Selected Topics in Computer Science 1)

517 483 Bewdmanigmaineinisaeufinges 3 3(3-0-6)
(Selected Topics in Computer Science |lI)

517 484 3asfmaniemadineinisreuiunesd ¢ 3(3-0-6)
(Selected Topics in Computer Science V)

517 485 BesdmaniemaineInsneuiinges 5 3(3-0-6)
(Selected Topics in Computer Science V)

517 486 Bosdmanigmaineinsneufinges 6 3(3-0-6)
(Selected Topics in Computer Science VI)

517 487 Besdmaniemaineinsaeuiinnes 7 3(3-0-6)

(Selected Topics in Computer Science VII)
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517 488 Besdmanigmaineinisneufinges 8 3(2-2-5)
(Selected Topics in Computer Science VIII)

517 489 BesdmanismaingInsaeuiinges 9 3(2-2-5)
(Selected Topics in Computer Science IX)

517 495 AMSENIU 3(laitoandn 210 F31a)
(Practical Training)

520 354 puduaseaiiounaynay 3(3-0-6)
(Virtual and Mixed Reality)

3. nwanvdenies Jiulddesnin 6 wilein
Tdondnwldnnyneinideaeuluumineidefaling vieneivwesanitudue

Aldumnuiureunnanznssunsszdnarineimans dindnwidendnwseiviluin

Fonvosnaiviany axdeniluAnmssiuadsvemnieiviiniamsiuiazividen

Tunuadvanizeis  iensaasutaulun1sansanisdne

wnewn  nstiunileinluudaznuanivn Wiiuduseds  ssuentivnieinseinla

srgAvmislulAnsdaanundunlile
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1.1.4 WAASLAUNITANY)
Uit 1 aansdnendt 1
A 4 . MUIUNULAA
FWeIY 9318391
(U-Y-1)
081 102 nMwdangelutinuszaniu 3(2-2-5)
511 100 mmﬁﬁugmﬁm%’mma@ﬁa 3*%(3-0-6)
511108 whaRdadmIuinineeansanun 1 3(3-0-6)
514107 | Wanditugiu 4(4-0-8)
517 121 Minwen 19 lsulusknsuAsNnImes 1 4(2-4-6)
520 101 ﬁugmﬂauﬁaLG\@%LLaﬁwmmsmﬁauLm 3(3-0-6)
F2UIUIY 17
Ui 1 mamsfnunil 2
.- 4 - MUIUNULAA
WY Ya3183Y
(U-Y-1)
081 103 NMSWAIUITINYENIYIDINGY 3(2-2-5)
511 109 urapdadmsuinIne mansanul 2 3(3-0-6)
515 201 afRnugIL 3(2-2-5)
517 122 Winwen1seulusunsuneuiimes 2 4(2-4-6)
—————— Antiduidenlumneiv@nuiily 6
3N 19

e ** Lidundieie
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Ui 2 aansEnenl 1
Y. 4 - MUIUNULAN
WY Y3183
w-Yy-w
510 201 AN UTINGPENS 3(3-0-6)
515 232 Aunaziludmsuinineinisreuiunes 3(3-0-6)
517 211 lassasiadeua 4(3-2-7)
517 212 N1309NBUUNITATINGLTNAY 4(3-2-7)
517 213 Tassaadensdunnnuulideies 3(3-0-6)
520 215 madulusunsuiiensiBouiideatfdmniutoya 3(2-2-5)
VUIA LAY
UMY 20
Uit 2 aansdnenl 2
.- 4 - IMUIUNUAA
WY Y3183
V-Yy-w
510 202 AMwangudmiunsdoans 3(3-0-6)
511 242 HuAdngaduLaznsUTEeNd 3(3-0-6)
517 221 NI LINALITTI TN 3(2-2-5)
517 222 lassasanazanlnenssunauinimes 4(3-2-7)
517 241 msdeanstoyauazidetineuiames 4(3-2-7)
520 221 eEANT M RIGHE 4(3-2-7)
F2UIUIY 21
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i 3 mamsinendi 1

.. R IMUUNULEAA

eIV o519
U-Y-1)

081 101 mMwilvefienisdeans 3(3-0-6)
517 311 M5 LATIZAUATNNTEDNLULTURBYTS 3(3-0-6)
517 312 SEUUUURNT 3(3-0-6)
517 321 nann1sAwIlUsUATY 3(3-0-6)
520 212 NOMIEKAATIENUTTUEMSUIWAlWlagansaumea 3(3-0-6)
520 361 NNSAATILALALNITODNUUUTEUUITY 3(3-0-6)

------ udenluriinIvianie 3

FAUIIUIU 21
U 3 mamsinendi 2

.- 4 . IUUNUEAN

eIV ¥
v-Y-uw
517 313 VB NITALIN 3(3-0-6)
517 391 WNTINY 3(3-0-6)
520 351 nsUfdunussenInuysdiuaouiwasLaznIs 3(3-0-6)
OALUUAIUsIDUTZAU

520 362 AMINTIUIONAUIS 3(3-0-6)

—————— I ndonlumneITIaNIg 6

—————— Fdenlusedndnwilufimnunlaenns 3

NGRS
FAUIIUIU 21
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1AD. 2
i 4 mamsinendi 1
o .. 1UIURUEAAN
SHEIV 9519391
v-Y-1w
517 493 TAs99Ade 1 1(0-2-1)
------ udenlurInIvIane 6
------ Fandadudentiumnaiv@dneily 3
------ IudontunuInIvIdends 3
FAUTUIU 13
i 4 mamsinendi 2
o .. UIURULAAN
SHEIV 951931
v-Y-w
517 494 TAs9913de 2 2(0-4-2)
------ udenluniiniviaenias 3
FUTIUIU 5
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3.1.5A185UN851873%90
NUINIVIANE LU

081 101 arwrlneiien1siasns 3(3-0-6)
(Thai for Communication)
nanneLazLnAnYeINsdeans  winvensldniwilnediensdeansednad
Uszansnmuavaiieassd eldlunsduduinuazuamamanuslamenies
Principles and concepts of communication; the use of Thai language skills
for effective and creative communication in daily life and for knowledge

seeking.

081 102 A1dInguludInuseaniu 3(2-2-5)
(English for Everyday Use)
msinfinsznndinguie 4 du Teeflnnstluaentsweluiayssdr iy
warluanunisaiineg Ansruilenrindila awnsaasulamnudidy Annisdelu
seiugevthuazanansaldnndnquiudosdeumaneuildfenuies
Practice of four language skills with an emphasis on listening and speaking
in everyday life and in various situations; practice of reading comprehension to

be able to summarize main points; practice of paragraph writing; ability to use

English as a tool for knowledge seeking.

081 103 ASHAIUINNEZAIEIDINGY 3(2-2-5)
(English Skills Development)
maflnvinuznvdnguite 4 dw TeeiinnserunazuansauAaiiufentu
Fesiiew  aunsnthdeyaiildainniseulivszneunmadeon  lsdulamnunay
ansaltmudinguiueiesdloumananusldenuios
Practice of four language skills with an emphasis on reading and
discussion on what is read; ability to use information from reading to write;

listening for main ideas; ability to use English as a tool for knowledge seeking.
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082 101 wywdnuRays 3(3-0-6)
(Man and Art)

[y

AnwiaudAguesiialy  unumvesyudlugiugdaiwassanufials fan

P9u5IUUANAe  Imunnisvesanudausluauiirudald  Aaurmishans  way

[

= a =2 Y o & <3 °o w ! = I L
mummﬂammm{]ww VIQHI@EJQi@UﬂEj@Jﬂﬁ%L@Uﬁ’]ﬂfUGYeJl‘IJ‘lJ AD  ANWUSERINISUBDN

o

yufady  Aavrlugiusdemnudn  o1sual  ARmande  wagmsazvieunwdiay
BrsuesasiururanuRalznuiguguniomans  Ujduiussenindausiuaywd
wadeny

The significance of arts; the role of mankind as art creators; sources of
inspiration; the evolution of art in the areas of visual arts, drama and music
from the past to the present; unique characteristics of artworks, arts as an
expression of mankind’s ideas, emotions, beliefs and as a reflection of society,

art appreciation from aesthetic perspectives and the interaction between art,

mankind and society.

082 102 wywdNUN15E519853A 3(3-0-6)
(Man and Creativity)

Ay Tmunnmsvesuyuduazunumvosyuslumsaisassinadeii
uwsTIIMazgUssIN  dadusinguvesanuaiyvesdsausnudludnsingg  Adu
desnlunaetounfelagiu Tnelnudfunusaiuddasmelud Jasdeiide
AONTATINATIA NITUIUNTATWATIA  ANYAUSUATNANANVDINITASNATIA MDA
HANTENUFBNYBENRIULARz ALsazaly faillnensnneidoyaluuiieg
UsgiRmans uazaniuiesuesmanisineg Aifeaded

The evolution of mankind; mankind’s role in abstract and concrete
creation which have been the foundations of human civilization from the past
to the present; contributing factors, processes, characteristics and outputs of

creativity and impacts on mankind in each period; analysis from the perspective

of history and relevant disciplines.
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082 103 USvgyriuain 3(3-0-6)

(Philosophy and Life)

ALY m’mﬁmLLﬁzi%ﬂﬂiﬂﬂﬂﬂ%%mwﬁuLﬁaaLﬁmﬁ’u%"?m NILENMIAINDTY
MY AuANRTEsTIILATANLON  MsAnegslivena  ilelRinAnwianansn
Wpseivszen Jgmswade duazihludnisasndriinneaiesssy anusuiinveu
FOAULDY havdIAL

The significance of philosophy, concepts and philosophical methods
related to life; the acquisition of truth, knowledge, ethical values and beauty;
logical thinking and analysis of contemporary issues leading to ethical

consciousness and social and personal responsibilities.

082 104 @1385535%lan 3(3-0-6)
(World Civilization)

ATINETBIA1T D13853IY JUMUULarTaTeRug Uit lugiun aruades
LLasmmL?%Iam’eNmﬁ‘aﬁﬁiuﬁﬂﬁ’aﬂaﬂaﬂlmmazqﬂaﬁa ﬂizmumiéﬁaumwmﬁﬁy
funnmnuAnaieassd maSeuianuszaunsel  wasUfduiusszrinsensessu
fnen  sieludutmgessuardale  lidandussuuniaidiesnisunases  ngving
155n33Y Aaunssy U mauuazairmde deinsdingunmsdedsaunyudly
U

The significance of civilization; forms and fundamental factors leading to
the origin of civilization, the glory and decline of world civilization in each
period; the process of civilization accumulating from creativity and learning
experience and material and spiritual interaction between civilizations related
to politics and government, law, literature, art, philosophy, religions and beliefs

benefiting present society.
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082 105 @1585535ulng 3(3-0-6)

(Thai Civilization)

fuguuagitannisvesensesTlne piivdameulseTaenans s
a59as5A  Atey Qﬁ‘ﬂﬁyagﬂm LAZUIANNINTAUSTTU Imﬂﬂiaumjmmm I930UNTIU
Aavz maw n1sdlaan1sunAses iAsugiaLasdsay SANANTENUYEINEAEn S
waztnaluladuazunumusslnelulszepuszninssema

Foundations and evolution of Thai civilization with an emphasis on
historical background, creativity, social value, folk wisdom and cultural heritage:
language, literature, art, religion, politics and government, the economy and
society; the effects of science and technology; the role of Thailand as a

member of the international community.

082 106 Aavzaarlnenssululszanauadeu 3(3-0-6)

(Architecture and Related Art in ASEAN Community)

miﬁy’aﬁugmﬁé’mﬁuﬁ‘ﬁ’ugﬁmam%uasizwﬁnﬂﬁ sULUUTIvAINTaN T8
amﬂmaﬂﬁsmﬁuﬁu ﬂaﬂ’JWNL%@ AU TAINGITH  NuIN1ssdantnenssy Aaly
wazusanysaadnenssuiifentes wavantnenssusiuadofduendnuaiveusas
IR tuUIZIAND T

The development of settlements in relation to geography and ecology.
Examining different styles of vernacular architecture, in the context of belief,
religion, and culture. The development of architecture, its related arts and
architectural heritage. Contemporary architecture indicative of the identity of

ASEAN countries.
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082 107 au"Siiian swAILITIn 3(3-0-6)

082 108

(Meditation for Self-Development)

AN TVNANTE AAUsEasd 8013 dumeu aliuduveImsThau’
ANWUTVBINITUTNTTUMAZNITINENT  Uselorurosants  SnvazeInIsnanIugns
warmhau sl luiiaUssin i aundfumsSousarmsan  dnvar  supou
AR Uszlovivesanuuazanas Adimsiizedidaaun AnuuansssErinsanny
nuitaaun whursauazivItaaun valanduilaaun

Meanings, objectives, methods, and stages of meditation. The
commencement of meditation, the characteristics, and benefits of recitation
and meditation. Characteristics of anti-meditative states and the applications of
meditation in daily life.  Meditation for study and work, including the
characteristics, stages, qualities, and benefits of Dhyana (contemplation) and
jhana (awareness). Concepts of Vipassana (insight) and the differences between
Samatha (serenity) and Vipassana, including diagrams of Samatha and Vipassana

techniques. The relevance of Vipassana for global citizens.

RaUzAUIAIUSTIUNIINTSIAY 3(3-0-6)
(Art and Visual Culture)

nandamsinusssulusufaly  nsesnuuu  wazaalnenssuaindadeves
USweyn nsidles dseu wAsugha Ineraansiazmalulagludiaunsiunn nanseny
NMTTUTRUETIUNINSWIRANAE Tur s Tudaas lne

Cultural products in art, desien and architecture as reflection of
philosophy, politics, economics science and technology of western culture,

effect of the adoption of Western visual culture on Thai society.



28 upad. 2

(% 4

082 109 AuUAIIANY 3(3-0-6)

082 110

(Music Appreciation)
I3 = = ] a a ] A
DIAUTTNOUVBIAUAT AUAI MELAZANTIR KaUYBIRRNIINaLarAsUTEINAT
ARy NMUTBUTIBUANYUZIDIAUATTIRAINE) FINTIAURITHUUIY SNYUZIANIZUD
a ° a o u & I A a qu a A
AUASUTEI A INY AuduRusserisAndaliufausuausdu
Elements of music, Thai and foreign music; works of important Thai and
foreign composers; comparison of characteristics of music from different nations

and folk music; unique characteristics of Thai music, and the relationship

between music and other art forms.

Aauzn1sanduddanazineuegralugy 3(3-0-6)
(Art of Living and Working for Happiness)

mif%&luiLﬁammLi’fﬂﬁ]ﬁ?ﬁ‘imammaaLLaw:J?iu unuImmthikazausuiinvey
sofnleuazdsay naNMSaOuTINAULBY yaannwLATINTEMYNIEIAL ARSI
essnlumsiidudinuasmavihanuseaudedndanin uumensindudinuey
nsvihaunglananyivgasugianaiies

Studying in order to understand oneself and others. Roles and
responsibility for oneself and community. Principles of cooperation.
Personality and social manners. Morals and ethics in everyday life and work.

Ways of living and working based on principles of sufficiency economy.
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083 102

29 upad. 2

uywdiuFuindau 3(3-0-6)
(Man and His Environment)

s

awdus s iaywdiuasnadeuuasgiineml  Taefinnsanieanuduiug
yosmseginiuvesddiTindelhAneuaunauisssuni  dadeiinluganmidon
InsuvesdanndensssuviAuasfidnm] anvazuazvaulwaveslymiutagu
wwltilueupnuasiansenusieuywerd  aenduduasulvllidusinlunisdnns
duwnndeuniietlugdnunuuddu

The relationship among humans, environment and geographical ecology;
the harmonious relationship of living things with the balance of nature; factors
leading to degradation of natural environment and geographical ecology;
characteristics and scopes of present problems; trends of problems in the

future, the effect of the problems on human race; enhancement and

involvement in environmental management for the sustainable society.

InInefuuyweduwus 3(3-0-6)
(Psychology and Human Relations)

sssurAvesyusluduiannns  fauimsvesdinudazdnels  dadeiil
SvdnasennAnssumue  nIzUINMSARLAYISTUIAUBMATYARRDY  ViruARuAs
aufianelasninayana  sdeansduiusninsznineyana wdnnisgdlanaznsly
Matla 91518l NMIAIUANBITUAILALNITIANITAMLATEA  NITHAILIYATNNIN N3
Usush  amedth  msviheudungeas n1sUszenddsiveiiensiannsunas
4519a33ARMNININ

Human nature focuses on development, developmental stages,
contributing factors to the development, self-perception and perception of
others, attitude, interpersonal satisfaction, communication and interpersonal
relations, principle of motivating people, emotion, emotional control and
coping with stresses, personality development, adjustment, leadership,
teamwork, an application of psychology for self improvement and to create the

quality of life.
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083 103 #%#ANN1TINNS 3(3-0-6)
(Principles of Management)

[ o 1

ANUYINY HEUAEANEIAYTBIAI1 N1FINNT MABATUAUTEASARLIARLULTS

<

Y
aa A

U uwaznannisluldmgufiideseanudnialunsanidudin - nsusznaufanse
astalag  Amwvesflaenyera  ssdnsuasdenuliigansliegneliuszdninmuay
Useandua ﬁu’ﬁi@amaumuﬂimﬁu’jﬁw 3YTITULALANUTURATBUARIAL N3
AMAUALULEUIELAZNITINLAY WRANTIUDIANT N1TIANITOIANT  NITUTMTNTNEINT
wAENIANAINUTEIUNG

Meanings and importance of the management. Purposes and principles of
philosophical concepts in theoretical contributing to success in life. Operation
or mission of individual; organizations and societies to be accomplished
efficiently and effectively with ethics and social responsibility. Policy and
planning; organisational behavior; organising; resource management and

evaluation.

083 104 AWIANW 3(2-2-5)
(Sport Education)
) a a Y =% (% % a A = a
AMULUUNITOINKT LIBUT NNNU WAL VINYe LAUANKY NYIztUBULAZNANT
mimma\‘iﬁz\h&iULLawﬁw aussan Ny nsdesiugdRvnainnisiauiun nsugy
wervalewiu  sudsunummiinsdudnfvuazduuind  Usslevdvesivniifise
fumsiasuasegunnie Wnedenfnwfmaina wsenwadeleunidyiafn
The history of sport education, learning, training, skills development,
technical of sport, regulations and rules, etiquette of players and spectators,
physical fitness, accident prevention of sport, first aid, the role of a good athlete
and an audience, the benefits of sport to enhance wellness. A choice to study

an international sport or contemporary sport.
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083 105 N5kl N1sUNATaLAsIATYgNAINY 3(3-0-6)
(Thai Politics, Government and Economy)

19839 FEUU UagnszuiumsnunIsiide MsunaAsewasiasegna Wauinis
UNUR9IAsy Madszedian esziliiiuanuduiusszninenalamenisides
miﬂﬂﬂsa\‘iLLaszwgﬁﬂ]Viﬁimaﬂiwwiamsﬁwmﬂizmv*i AADAAUANYINANTZNU
yoslamAintiiddessuunisiios msUnaTosuaziATgia

Structure, system and processes of Thai politics; government and the
economy; the development of government and civil society’s roles; analysis of
the relationship between political mechanisms, government and the economy

affecting national development; analysis of the impact of globalization on

politics, sovernment and economy.

083 106 Aauzmsuanslusndeu 3(3-0-6)
(Performing Arts in ASEAN)
JULUY dem  endnuel  wasuSumvesnsieinfaurnsuansluuszey
oudou  inludsndnunifiazyiouiiufasnsuans
Forms, content, uniqueness and context of the formation of performing

arts in ASEAN countries; the shared identities reflected in performing arts.

083 107 INIMUSIIUD NI 3(3-0-6)
(Aspects of ASEAN Culture)
ﬂ’]iﬂlEJLﬁWUENEJ']L‘?JEJULL@%Ui%?ﬁﬂNEJ’]L%‘EJu 5@5?1@5]:! AIUNAINUNAY YY1
ﬂ??ﬂﬁﬂﬁﬂé%’]ﬂ’?ﬁuﬂﬁiﬁﬂ%@ﬂﬂ‘i%L%ﬁiuﬂi%%’]ﬂm@’]L%EJ‘H LLﬁ%ﬂWi%@ﬁﬁii%WjN
TAUsTTUURIWALL DI NT U
The formation of ASEAN and the ASEAN community; identities, diversities
and the cultural relationship among ASEAN countries and their intercultural

communication.
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083 108 IMUSITUAUATDNYEU 3(3-0-6)
(ASEAN Music Culture)
TAUSTTUAUMS LU TV 1AL WTIU UL IRANERN SWATWAILINITAURS LN LN

o v a A =

Jaussaumdnuesondou guiauss 1aTesnusd waued wasddy Aatunued
T ANUFNTUSVRIRURSTURaUTMUsTIURYLIANN anmdagduvesaunsodeu

Musical culture in the ASEAN community; history and development of
mainstream ASEAN music culture, music theories; musical instruments;
ensembles; major songs and key ASEAN composers and musicians; the
relationship between ASEAN music and other art forms; the present situation of

ASEAN music.

083 109 n15lYdIned9as19d55A 3(3-0-6)
(Creative Living)

AuAnasassAkarqursunmlunsdiludin  seAuyera AsEUATY WA
vy YAMARANY AfvuauuuusunsiduTin nslidinednameliios dns
v3lnafiey dadeiugrunazdsdnsruazmnlunsduiuisvesnywd nmsuslae
NINYINT NNT0YRNAY AnuSuRinseUsedinLuarAwIndol Ineran wihiiwawles

Creativity and aesthetics of individual, family and community life,
including factors determining lifestyle. Examining sufficiency living,
consumerism, basic factors and facilities in human living.  Understanding
resource consumption, inhabitance, social and environmental responsibility and

civil duty.
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083 110 AanIsUNBTINAZ19d55A 3(3-0-6)

083 111

(Activities for a Creative Life)
Aumneuazanudfglumsianaueesindny  aadnvazvestiuding
flaszasd nsUgnileimuadfifvesmadunadieslan msahaaiudnetan Aassu
PossaumarmNTedndanin  maimumahemduiin msBeudiiensiaundie
TngmsiSeudifnssuinuluguwuusiieg
The meaning and importance of self-development for students. Desired
graduate attributes and the cultivation of a positive attitude as a global citizen.

The encouragement of volunteerism, morality, ethics and honesty. Teamwork

development. Lifelong learning from student development activities.

UszaunIsaluIuIYi 3(3-0-6)
(International Experience)
deule: TneAuBuseureinmugnssunisusesinme/ YnAnwieen
AlIBL09

ALY LLaﬁmqﬂizﬁﬂﬁ%mmiﬁauiﬁ,wuyizmmﬂfﬂEJmiLﬁu‘meLaa
Usgaunsadluneusena NN Lagn1smssumsiiune Rnussaunisally
WIMends antunidivinng wean1uduluinsUsemelasanuiiureures
AMENTTUNITUTZINAUL/ UNINYIREY LLazﬁsJuifmm TAUSTIN VUUSTTULTL
Usenal UseiReans maamuﬂiwwuﬁuawizLwﬂﬁuq

The importance and objectives of integrated learning through travels and
international experiences, including planning and preparation of trips, training
for experience at a university, academic institute or other institutions in a
foreign country as suggested by the Faculty of University. Knowledge and
experience of language, culture, tradition and history gained from the chosen

country.
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083 112 wANLATYINANBLNEIAUNITHAILIHIAY 3(3-0-6)
(Sufficiency Economy and Social Development)

AUVILNY MENNIT WA ANFIAYTDIMENLATUIRANBLNES NTEANY
Tassmssuidlosnanmsysviiiifedestuassgianeiiios nsuszgndldndn
\sugRaneLfiediAnnmseninfimluidnnsdsedin

Definitions, principles, concepts and significance of sufficiency economy.
Case studies of royally-initiated projects related to sufficiency economy.

Application of sufficiency economy principles to proper awareness in ways of

life.

084 101 awmﬂﬁaqwmw 3(3-0-6)

(Food for Health)

mmi‘ﬁugmﬁEJ?f'T‘Uﬂ’gmﬁax‘m’ﬁa’]mﬂaaéwmEJ 29AUTENOUDINIS
audnwazvesensiugua ewnsiiladlddnduiulin  guildensulsemueivns
fuaunm Jeymlasuinig lsannlavuinis Mnmsudon A1T0UDNDIMNTLALUTTY
foual AUUARANEAUIMITAYNITANATOIHUTLAA

Introduction to bodily needs of food; compositions of food; food hygiene
and health; diet imbalanced with diseases; eating habits and health; nutritional
problems and diseases; diseases from contamination of food preservatives and

packaging; food safety and consumer protection.

084 102 Hewandeu waiy wazndsiy 3(3-0-6)
(Environment, Pollution and Energy)
dulseneunarANudUTuSYesEwnelusTINYR  @unn NaNTEVIU uATNS
IANITUANYAIUFING WAIIU RANTZTNUIINNITITNAIIULAZAITINNTT
Compositions  and relationships of natural elements. Causes, impacts,
and management of various types of pollutants. Energy. Impact and

management of energy usage.
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084 103 maufiawes waluladansauwmaAuaznisdedns 3(3-0-6)
(Computer, Information Technology and Communication)
UNUMLAZANNEAYURIABUTILADS weluladansaumauansdoansly
dagtiu wwnlthluewan emdiugiu mavssgndldedneadieassd masnwieniu
IR ﬂ{]‘ViiJ’]EJLLﬁS%%EJﬁﬁ&J‘ﬁLﬁIEJ?%}@Q
Roles and significance of computers, information technology, and
communication in modern days. Future trends. Basic knowledge, creative

applications, securities, laws, and ethics related to computer and information.

084 104 AMAAIERIHAZANR IWIINUTZINTUY 3(3-0-6)
(Mathematics and Statictics in Everyday Life)
19 SEUUTILIUAIE A3ININGT Auandu Ussiavvesdeya adfnssann
il menibe ndisuly JaTesu-siede
Real number systems. Logic. Probability. Type of data. Descriptive

statistics. Index number. Interest. Income tax. Basic accounting.

084 105 lanuwiamalulaguazuinnssy 3(3-0-6)

(World of Technology and Innovation)

U1 winfin uaznisaseassamalulaguazuinnssudneg Tudagduuas
AUIAN MWL N15UTTYNALEUAZNITINNT UNUINRAENANTENUIINNITHRIL
wieluladuazuinnssy feTin iasugnawazdeny

Philosophy, concepts and innovative technology and various innovation in
the present and future. Development, application and management. Role and
effect of developed technology and innovation on the life, economics and

social.
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084 106 eAEns wazmalulagluuszvinusdeu 3(3-0-6)
(Science and Technology in ASEAN Community)
Ingranswarmaluladfnan sHLIUSEIAND T8 UDEN9ES 19ET SRR L SIE U

% £

AUl 1Asegne  AaUTwusTIl  MSANY  @181IadaY dandey miﬁwi
Wemanswazmalulagnnunasieuiluyuyy suaniUaBunNNiues
fninemansuartnnaluladlulssvaueondeu  Aanssunisdeanseeasisuzuay
Msa1sdeuszINene ielansransEnuvesine mansuazmaluladiisoyuyu
Science and technology for the creative and sustainable development of
ASEAN community, with regards to society, economy, art, culture, education,
public health environment. Examining community education resources for
science and technology, and knowledge exchange between ASEAN scientists
and technologists. Public communication activities, and the creation of media

resources to demonstrate the impact of science and technology on the

community.

084 107 wassulua ey 3(3-0-6)

(Energy in ASEAN)

Anud I suLarAnden Ussavvemdsny waluladnisude
WANY A0IUNTAULAZUUILTNNTIENS 1 UV UTBULAZYDILAN  WARINAIIIU
nyulsukasndunsdeniuondey Anennlunisndandanuluendey vy
fundsenluendoy anelandeu mansenududnndeuiesainmsldndsny

Importance of energy and environment. Types of energy. Energy
conversion technology. Situation and trend of energy use in ASEAN and in the
world. Renewable and alternative energy resources in ASEAN. Potentials of
energy production in ASEAN. Energy policies in ASEAN. Global warming.

Environmental impacts due to energy use.
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084 108 lanuasa1snAans 3(3-0-6)
(Earth and Astronomy)

A dusniagAnud1AesivsmEns  usseamdlan  ASNeINsanIg

feriner  UsnNgn1salazdunanisainiensnmans  ssuuEseskagnguanIvy

q

B
o MsUsegnaldludinusydniv

History and importance of astronomy, the earth’s atmosphere and
meteorological forecasting. Astrological phenomena and observation, the solar

system, constellations and application of this knowledge in everyday life.

510 201 ATWIDNEGATIINYIAENT 3(3-0-6)
(Scientific English)
Aneruunenuinnsmaivenmandiiielidlasaziulannudfyves
unay i ledngussasdveslleunasnauilinideuaiulanudAyuasidouseau
mameeansiduniwdinguls
Practice reading comprehension skills in scientific articles in order to get
the main ideas of the articles and of the authors as well as to practice

summarizing and writing scientific reports.

510 202 AMEISINgEAMSUNISARENS 3(3-0-6)
(Communicative English)

AnvinwenanuiieiinAnwmaninsadila  wasdeasléluaniunisaleg
Ingilunwdingudmsunsmau wu madeulvadasenu ms@euluainsvesy
NUNSANYY hagnsduN1ual

Practice in all language skills to enable students to understand and
communicate in various social settings with an emphasis on English for future

career such as writing applications for jobs and scholarships and interviewing.
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510 311 NISUSKISIANITANNSULNINGANENS 3(3-0-6)
(Operations Management for Scientists)
anufiesdudmivininemansifeatumstiuasnisamu  grsaansnig
UTNT MIVNLRUTIENTANENT  NMISWEUKUTIAY  NITINUHUNITRENLAZILANUNIT
naa w%’wéﬁumaﬂ@muazﬂgwmaﬁLﬁ'm%q

AN1sANYIUENADIUN

Introduction of finance and investment, management strategy, strategic
planning, business plan writing, production and market planning, intellectual
property and related laws for scientists.

Field trips included.

510 312 WUUTIADILAZNITAATIZNTZUUNITHEN 3(3-0-6)
(Model and Analysis of Manufacturing System)
JTUUMINGR MUy nsideniinsiazniseenuuuRalsasny Usunanis

HAANUSENERER  NITIURUNITNAALAZNITINEIAUNY  NITUTIMIAUAIAIAS LAY

MOAU  NIAIVANAMAIN  NNTFONUIT

finsfnwiuenaniud

Manufacturing system. Supply chain. Plant location selection and layout
design. Economic production quantity. Production planning and scheduling.

Inventory and material management. Quality control. Maintenance.

Field trips included.

512 100 §35UYAIING 3(3-0-6)
(Nature Appreciation)

AUUAINUANNNTINN  ANUAIAYLASUNUIMTVIEINTIN  AeuAILAZAIN

9

NUVBIBTINIA  Nsasidndrinluniseysny

Biodiversity. Importance and roles of living organisms. Value and beauty

of nature. Establishment of a conservation-minded consciousness.
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515201 @dfNugIu 3(2-2-5)

516 170

(Elementary Statistics)

sssumAveARALaTLLIMINTUTEgNAlAeT vesediR  adAnssuazam
wnzly  nswanuaseuihaziluvesiulsdy  MsaenfogiauasnIswaniage
feene MIUsEanMA1 MIvadevaLyAziy adnTilidlinniwes minanesetinsing
wavanduiiug nslinseianuudsusiu nslilusunsudniagulumsinees

The nature of statistics and its general applications. Descriptive statistics
and probability. Probability distributions of random variables. Sample selection
and sampling distribution. Estimation. Tests of hypotheses. Nonparametric
statistics. Simple regression and correlation. Analysis of variance. Utilization of

packages for analysis.

nseyinvandeusssurAnazusannaTaus sy 3(3-0-6)
(Natural Environment and Cultural Heritage Conservation)

mwwmmm3mmﬁﬂﬁﬁymaamsau%’ﬂﬁﬁﬂma”amiimwaLLazmmﬂma
Tuusssy veule  dngusvasAnavUsglevidvesmseysnyd  anunisaldagdunas
wnldluowien  Jgun  msualy wmsnstlesiu WlHUIBRAZNITINLRULBNNS
ausne

Definitions and significance of natural environment and cultural heritage
conservation. Scopes, objectives and benefits of conservation. Current status

and future trends. Problems. Solution and preventive measures. Policy and

planning for conservation.
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516 190 AMsaAnsaswIndenluniaEou 3(3-0-6)

518 100

518 101

(Household Environmental Management)

ANFIAUAZANUAIUIY  WUINAIIANLASUIUTIAUTENER  ns@endusiaUiu
msUsulautnu nmsdanasanslutiy nsszuigenia NsUsEUIanawIu s
USulseimtlsnmaigusneinns  nsAakenter  N15IANTTVRRAEINWDIATY N3
Jan1svvzdunsluniitou

House Keeping.  Economical home decoration.  Colors for home
decoration. Home renovation. Indoor light setting. Ventilation. Energy
conservation.  Outdoor landscape improvement.  Soil waste separation.

Kitchen waste management. Household hazardous waste management.

8y luTInUszaniu 2(1-2-3)
(Microbiology in Everyday life)

nslduselevivesqdunsd LAy AR ueIAUYIITTlesIe S
PRAMNTIN NMTNYATLazNISWINEdsoNyudluiinUszdnTu

Wise use of microorganisms and importance of food, industrial,

agricultural and medical microorganisms in human everyday life.

waluladnisiwiziiia 2(1-2-3)
(Mushroom Cultivation Technology)
Mz Jadefidmaronsiiunandsveniin  n1sUssdiumnuduaitunis
<
RIREAV
Mushroom cultivation. Factors affecting the improvement of mushroom

yield. Evaluation of the cost effectiveness in mushroom cultivation.
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PUIAIV RN

511 100

511 108

511 109

AusNugIud Wi uLARAH 3(3-0-6)
(Precalculus)
Jouly : SnilSowandu s wie U

auUAvRITININATY WU LAvEIUEDY dUNTT ANA LEURTY ANty gadin A1a
Anngae Hendu fendunndu fandudeings faiduasnisiiu nsv ngufuniinilnda
HarunIlnaudia Herdun3lnasdiAnniu

Properties of real numbers. Polynomials. Partial fractions. Equations.
Coordinates. Straight lines. Slope. Intercepts. Conic section. Functions. Inverse
functions. Exponential functions. Logarithm functions. Graphs. Pythagoras’

theorem. Trigonometric functions. Inverse trigonometric functions.

upaRaRd Ui INg AansAMIL 1 3(3-0-6)
(Calculus for Computational Scientists 1)
Jyadurion : *511 100 ANuFNugudmiuLAneda
*p1aiseunseauiula
adauazanuseiios MaveyiusiaznsUssend ddunaveunsuetiud
AUNTUNELADSUATOUNTUUNAARDTY

Limits and continuity. Differentiation and applications. Infinite sequences

and series. Taylor and Maclaurin series.

upapdad Ui IngAansAnLN 2 3(3-0-6)
(Calculus for Computational Scientists II)
Awdaduneu : 511 108 weandadmsulininermansaaun 1

USus inallansymusius msussgndusnus Usiushinsawuy irluuSoliay
aa & v Y aa I d‘ v 61 i3
45 Meadunanemuds flin Aumeliies suiusdasuarn1sUsTend

Integrals. Techniques of integrations. Applications of integrals. Improper
integrals. Surfaces in three-dimensional space. Functions of several variables.

Limits. Continuity. Partial derivatives and applications.
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511 242 WyAtlagadunaznIsUszend 3(3-0-6)
(Linear Algebra with Applications)
UsAuneY : 511 101 wAaAad 1
w38 511 108 upaAaadmsuinIneImansanun 1
sruvauMSddulaviuning  Awesiiuuud  U3glinnmesuuiiuiuits ms
wlandadunazivinduasnisulaadadu Alanz wnwesanz uasnisulaniy
wnsndnuesy Usgiinanunielu n1sussend
System of linear equations and matrices. Determinants. Vector spaces
over the real numbers. Linear transformations and matrix representations.

Eicenvalues, eigenvectors and diagonalization. Inner product spaces.

Applications.

514 107 Wandugnu 4(4-0-8)
(Fundamental Physics)
Feulw : dwmsuinfnwinuginemansildlyauiviand
namansvosingnds Msdunazadu adwdss weslulawfind  namanives
vodlua  wilmdnlii Tuihnseua Bidnmsetindilosiu faumans Handgell
Mechanics of rigid bodies. Vibrations and waves. Sound waves.
Thermodynamics. Fluid mechanics. Electromagnetism. Electricity. Introduction

to electronics. Optics. Modern physics.
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515 232 anuuraziludwmiuinineinisneuinanes 3(3-0-6)

(Probability for Computer Scientist)
UsAuney : 511 102 uAanad 2

38 511 109 whapdad nsutinIneemansnmul 2
Feulw : dwmsuinfnwiauyinermansilildanivadn

wauAniiuguressuesdy  araesduuuiideuluuaranudy
dasviuveamgnisal  naufunvenud  Mulsduuaznisuaniasanuiasdy Al
AnEng  nswanuwasautasidus anududassiuvesiudsdy eaunisny
wnzdy  nsgunvesdduresiiulsdgy  ngdwiunn  vguiunindnindiunan
nsrvIunIsLUsyatuariue lgunsaen

Basic concepts of probability. Conditional Probability and independence
of events. Bayes’ theorem. Random variables and probability distributions.
Expectations. Joint probability distributions. Independence of random variables.
Probability inequalities. Convergence of sequence of random variables. Law of
large numbers. Central limit theorem. Bernoulli and Poisson process. Markov

chains.

517 121 vinwgnisidsulusunsunauinines 1 4(2-4-6)

(Computer Programming Skill 1)

sruuAeufiwoiarnUssananatoyadowy fMau nadeulvsunsuuuy
Tassade fsflumsmaavadinuazassnanans Ussleasmuadouls msaugh ns
Foudeuluwarmsdeuntsiugt warddu uadduvenelin §a7 anedhusy e
nMsvageULazmsuAlugunnses  mswanlusunsudelflumsuitigm  edaly
mMadeulusunsudmsutlymadudou

Introduction to computer systems and data processing. Flowchart.
Structured programming. Arithmetic and logical operators. Conditional
statements. Loops. Nested conditional statements and loops. Array. Multi-
dimensional array. Pointer. String. Function. Program testing and debugging.
Program development for problem solving. Programming techniques for solving

complex problems.
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517 122 Winwen1sidsulusunsunauiniines 2 4(2-4-6)

(Computer Programming Skill I1)
FdsAuneu : 517 111 ms@sulusunsuaeuiames 1

Wie 517 121 vinwgn1s@sulisunsuaoninames 1

mmﬁm%ﬁmqlﬁmﬁu nsvery  N1sasemAand  NSInULaYNITENETVeS
ARG T NI ﬂaﬁ%’uﬁm%’uﬁmumwLéuﬁuLLaz?Tuqm nsaunenAuandR N3
wyigl nistenesivanilindunazdiiiiuns Heiduandy wedanis@eulusinsy
dmsudlymiidudou

Introduction to object concept. Encapsulation. Class, method, and
message of class. Object. Constructor and destructor functions. Inheritance.
Polymorphism. Function overloading and operator overloading. Generic

function. Programming techniques for solving complex problems.

517 211 laseasnedoya 4(3-2-7)
(Data Structures)
sAuneu : 517 122 vinwznslisulusunsuaeniames 2
nswnudeyauagmaidunsdmsvlasaianuuledy  Ussneusiy  dad
auan A wazaeant mil,muﬁﬁa;ﬂaL.Lazﬁ'wﬁ’wLﬁumisuaﬂmaa%’mﬁ‘?jaigﬁu%’jul,l,az
Pgnulsznode UL uar nedl mistaussAvBnmeestuneuiiveans
Seadruiaznsaunteya Jayvuuuaulivazuunsvl msussendldinaiaigaing
iievlassaiadoyalulday
Data representation and operators in linear structures: list, stack, queue,
and double-ended queue. Data representation and operators in hierarchical and
network structures: tree and graph. The measurement of efficiency of sorting
and searching algorithms. Problems on trees and graphs. Applications of object-

oriented techniques to data structure implementation.
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517 212 N1590NLUUNAIATINSLTUAY 4(3-2-7)
(Digital Logic Design)
dsAuneu : 520 101 ﬁugmﬂauﬁaLm@%LLazimmmsmiaumm
nssnsduandesiu 2msidrawasnsUsegnd fyAlaLUUYa aun1TTnTINY
WATANITAATUNITATINE  MTIATILVLAZEDNLUUNITIHANLALITEGU  gUnsal
nssnzuuulUsunsuly nsdumssinsrinmenmesuiseniausitomu
Introduction to digital logic. Digital circuits and applications. Boolean
algebra. Digital logic expression. Logic circuit minimization techniques. Analysis
and design of combinational and sequential circuits. Programmable logic
devices. Introduction to integrated circuits synthesis with a hardware description

language.

517 213 laseadradensanuinuuultdetiios 3(3-0-6)

(Discrete Computational Structures)

[y

deAuneY : 511 102 LARANE 2
w3e 511 109 upaadadmsuinIng mansanu 2
fuguedamans  aoudumesnd  Weiduneiiliauasauduiusiiewnia
¢ a v v i d' o w
nsmwazmsUssend  nqusuiulduasdneny sesEnuedin
Mathematics background. Combinatorics. Generating functions and
recurrence relations. Graphs and applications. Theory of trees and networks.

Finite state machines.
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517 221 NSWAILNLINAWITTI TG 3(2-2-5)

(Object-Oriented Software Development)
ndsdunau : 517 211 lassasedeya

wia 520 213 lassadedoyaiiugiunasnsUssgnd

ﬂiaummﬁmmiquEJuIUiLLﬂim%ﬁquﬁaaﬁu TOUAUNTTINDCING  AITUNUAT
WAENNIdIEs Nsvieri MsvhmuUuasnsdunenuand®  MTlATIEikaEn1s
PONWUULTNING  JULUUMITORNIUY  TUSHNTUAIUANLUUIIARMSIAUE  InslnAea
mMsawviou MeBamisuunatn nslusunsndenueauds

Introduction to Object-oriented programming paradigm. Object-oriented
data abstraction. Representation and message communication. Encapsulation.
Polymorphism and Inheritance. Object-oriented analysis and design. Design
patterns. Model-view-controller. Protocols. Reflections. Dynamic bindings.

Aspect-oriented programming.

517 222 lassadreuazaantnenssunauinanes 4(3-2-7)
(Computer Organization and Architecture)
JUeAuney : (1) 517 111 msweuldsinsuaauiiomes 1
517 212 A599NUUUNITATINGLTUAY
%30 (2) 517 121 Finwensieuldsunsuneuiames 1
517 212 A1999NWUUNITATINSLTUAY
wuudnasIMsyinukazauUsEneuTRIReNiIwes aandnunssuwuudativ
TUsUNTH 2950UAIES am{]mamim;mﬁwé"q AT AT DILAZHOATUUE ANIZNIAIIUA

RIINLE N1598NKUUMUTTINANATUNUg ULAZTUES FEUUNUILAIIUT

Y

PUIYAIUAAY  STUUSULV/WEASNARAZNNSABIIRN  N1STARIMIE NS0

a

wiheaudlaenss  wihefivdeyayfsgd ANNAARLaENIHANYITDY

sz URNsARUN N DS
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ar UAD. 2

Computer model and components. Stored-program  architecture.
Instruction cycle. Instruction set architecture. Machine and assembly languages.
Addressing modes. Basic and advance processor designs. Memory systems.
Cache memory. Input/output systems and interfacing. Interrupts. Direct Memory
Access. Secondary storage units. Significances and case studies of operating
systems for computers.
nsdessdoyauazialavsnauiianes 4(3-2-7)
(Data Communications and Computer Networks)

FUsRUneY : 517 122 Winwenalisulusunsunsunimes 2
520 101 ﬁug’luﬁamﬁ’ama%uaﬁwEJ’lﬂ’lia’]iauwlﬁ

Mﬁﬂmﬁ‘ummiﬁamﬁa;ﬂaLLazmm@;’mwuuﬁJ@ wuudnaeesdiletedle
ﬂﬂiéaaﬁiﬁagaLLUULLauzﬁﬁﬂLLazaﬁ 5 ﬁaﬁﬁﬁzymﬂmuasqﬂﬂiaj miﬂwﬂﬂuizﬁu
msdienlostoya  anndnenssuinietnsnenfimesuatinsinnea \ATeUY
AeufimesUTnaansiuaruinanie  Inslnaeadidi/lofiuazindetiedumesiin

nugnuAgiuMIiueiioy  N1swULATETIEERY  N1SONNTBLANITIALEUNIalY

Y

§ ¥

w3aTe  TUsuNIUUSEYNARULAS 88 KAZ USNTULAS e LB UMD ﬁugmsum
NTUTTINNITLAIDUILABUNIADS

Principles of data communications and open system standards. OSI
reference model. Analog and digital data communications. Transmission media
and devices. Data link controls. Computer network architectures and protocols.
Local area networks and wide area networks. TCP/IP protocol and the Internet.
Basics of addressing, subnetting, naming, and routing. Network applications and

Internet services. Fundamental of computer network management.
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517 311 NI5IATICHLALNITIBNLUUTUNDUIT 3(3-0-6)

517 312

(Algorithm Analysis and Design)
ndsdunau : 517 211 lassasedeya
*517 213 lassadradansmwnuuuldneiios
*graseunsaunule
MslATIERALFUTouTetuRouds  FansuiEunsteuin  nseanuuy

TUADUIBUUUANGTINT MTHUazUy nsWeulusunsuuuunais  Junauds

£% (% [

aa U ada a a s U ada L4 14 é’j
n3%  TumeuIsgITaAnduarnIsUTELNIN TuReuIININTI  waglassas1evonatud

Y Y

ada 1

arududoumenuiiuiiuasng Wuitreundmdowiu  fredilidunenisfingn
TN

Complexity analysis of algorithms. Methods of solving recurrence
equations. Various algorithm design techniques including divide and conquer,
dynamic programming, greedy algorithms, heuristics and approximation
algorithms. Graph algorithms and advanced data structures. Space and time
complexities. Introduction to NP-completeness. Practical examples that use the

aforementioned algorithms.

szuuUUAnng 3(3-0-6)
(Operating Systems)
dsAuneu : 517 222 Iassassiazaondnenssuaeniimes
miaamLUULLazﬂﬁv‘iﬂﬁtﬁmmaﬁuaﬁzwﬂﬁﬁ’amiﬁmﬁu 29AUIZNOUVDY
spUUUURNST msdanslusieanaznin msUssnanaLuundemissuarnsieans
sgrdnlusiwa N1sdnnsvmiieanud Msdamsuiludeyauazaunsal anudasade
Tupauimes nsdlfine
Introduction to operating system design and implementation. Operating
system components. Process and thread management. Concurrent processing
and inter-process communications. Memory management. File and device

management. Computer security. Case studies.



49 upad. 2

517 313 NEHNITATUIN 3(3-0-6)

(Theory of Computation)
FrveAuneu : 517 213 laseasiadeanisanuiawuuliseiiio

o w

WUUTIABIVBINITATUIULAT AT ENLA \3BtanIUEdin selawumwuUsin
wagladnnn AMwIUNF mMwarhensallifisusum DOIAUAILUUNARY
\A3099n5T3

Model of computation and equivalent languages. Finite state machine.
Deterministic and non-deterministic finite automata. Regular languages. Context

free grammar and languages. Push-down automata. Turing machine.

517 314 lulaslwsiwawas 3(3-0-6)

517 321

(Microprocessors)
UIAUNDY : 517 212 N15DNLUUNATATINSLTUAY
wAnvedlulasiuswaes nmsvinuneluveslulasinswawes anitnanssy
YA dulsznauvessyuy madeudeuarnsdoulusunsuuulalasinsivaiges
Concepts of microprocessors. Microprocessor internal operations.

Instructions set architecture. System components. Microprocessor interfacing

and programming.

ﬁﬁﬂﬂ'ﬁﬂ']ﬂ’ﬂﬂ’iuﬂill 3(3-0-6)
(Principles of Programming Languages)

[

Fwdsfunau : 517 221 MIimugenALIsgeing
LUIARYBINWIlUTUNTUUALNTOUMIAR  MUszinanan Iy Mneduiusuas
ANUvINY Yiateya N1IAIUANAWUNITINGIU MIAuAulUTUNTIgRY MsAnwLay
nsiSguiigunseuluAavanveIn wlusingy
Concepts of programming languages and paradigms. Language processors.

Syntax and semantic. Data types. Sequence control. Subprogram control. Study

and comparison of major programming language paradigms.
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517 325

50 upad. 2

AMUTIUYIUNITRBUIUTLATUAIBAIYIAN 3(3-0-6)
(Programming Expertise in Java)
dsAuneu : 517 122 vinwznisfisulusunsuaeniames 2
anuilesgiugainafunadeulusunsndeing  ngAnisvestsunsuan
Formuaieafiunwann nsapuUsEn1Atle UnTn1e1a UL uUNIATEIU NMSRNEY
NSWeUlUTLATY AtiANSWATgYM
In-depth understanding in object-oriented programming. Behaviors of Java
programs. Java language specifications. Java SE certification exams. Programming

practice. Problem solving techniques.

nswalusunsuUszanduuaUnsalindaui 3(3-0-6)
(Mobile Application Development)
FUeAuney : 517 122 Minwgnsilgulusunsuneuiines 2
¢ s a wa ° [y ¢ Ql' A A 1Y) A
ginwasuarsruuljuinisdmivaunsalindeun in3esilolunisiaun walle

] a

mM3eulsunsy dwdadedlduuunsmiin @gle) midamavgnisal dudadely
M3feulusensufidfey wiufl muvds nsdeanstuusnswaziadetiedany
Hardware and operating systems for mobile devices. Development tools.
Programming techniques. Graphical User Interface (GUI). Event handling.
Important Application Program Interfaces (APIs). Map. Location, Communication

with services and social network.

nsaulusunsuUszanAaMiunateunanwasy 3(3-0-6)
(Multi Platform Application Development)
wedlelunsiaungensuiidmiumasunanrlosuiunadiovuaslilus s
W lusunsuuszgndsegilAnuvanien  inseslofmuwondneg  dedrinlunis
Wawlusunsuussgnduuuvatsknanneasy TUswNTUUTEENALUULANKA LU UNEY
Techniques in software development for multiple platforms including
desktop and mobile. Application development with single code base. Software
development tools. Limitations of multi-platform application developments.

Native and hybrid applications.
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4

Jeyauruseheg 3(2-2-5)
(Artificial Intelligence)
ndsdunau : 517 211 lassasneteys

%

LLuaﬁmﬂmmwﬂssﬁwﬁLﬁmmu WASUATYIILUUAN 9 USeNauAIy A1SAUY
MaunuAnL waznsiBouiveanies MsUstenlusuNSEUNL SEUUEITEmY
NSUTLLIAHANIYITITUDIR NFRFIUNGURUN UayINeINTVLEUA

Introduction to artificial intelligence concepts. Problem solving methods:
searching, knowledge representations, and machine learning. Applications in

major areas: game playing, expert systems, natural language processing,

theorem proving, and robotics.

szuufideavigy 3(3-0-6)
(Expert Systems)
wdedunieu : 517 211 laseaindeya
yie 520 213 lassadudoyaiiuguwasnsussgns

isuugmmmiﬁaﬂﬁu m%aamwmzuwgmmmi Li/lﬂﬁﬂmil,mummi wWaen
irdesilouaznwvesssuuiieinngy  Fomseuanu mIshamgrameitieundauas
AU miLLmdmmmi NSOSUIEMANE  NIAANYY N1TPBNLUULATITAILITEUY
Adengy dwsioszaniuglduaznadilanvisssund

Introduction to Knowledge-Based System. Knowledge-Based Design.
Knowledge representation techniques. Expert system shells, tools, and
languages. Methods of inference. Reasoning mechanisms with forward chaining
and backward chaining. Knowledge acquisition. Reasoning explanation. Case
studies. Design and development of expert systems. User interface and natural

language understanding.



52 upad. 2

517 333 NISATUIALTIIIRUINAG 3(3-0-6)

517 341

(Evolutionary Computation)
Jyladunou : 517 311 mMslasgiuaznisoonuuuiuneus
Wannmsludnuwaznseunnudndmiunsuidgmuaznsilivnzaudian
§13afnd dupouiBidviugnisy Waunsudeiugnisy uavsshug  duneuisns
UTEUIUNITUANUDS
Evolution as paradigm for problem-solving and optimization. Heuristics.

Genetic algorithm. Genetic programming. Artificial ants. Estimation of distribution

algorithm.

andeenssunazmalulaginIadnanaunnnes 3(2-2-5)
(Computer Network Architecture and Technology)
Jdafunou : 517 241 msdeansdoyauazieSetioneuiinmes

anrinonssuaietionouinmes  yalnsineoadidi/lefl  naidenlessening
\3evnedefidi/lef Msuluedetisges srutdelawu nsdndumauunmeiuag
wuunadn Inslnasadmdunie nsdeudeyaluunseatekazuuusEyngy nalulag
fueSetneneufiames nsdeansszeslna warFULUUUINT ﬁugmizuumiﬁﬂmm
wunszane  welulaglunsiunuussuuiedetisreufiawes  iasetensieans
dmsunmsmumasuundeuiivasuuuldans  Anuvaendulussuueiediouazuinis
WIBYILAIANANOY  MENNITOBNLUULAZNITUSINSIANISIATENIY  ANAINATT
TUSN1T NMFIANITITUULATETILADUNILADS

Computer network architectures. TCP/IP protocol suite. Internetworking
with TCP/IP. Subnetting. Domain name system. Static and dynamic routing.
Routing protocols. Broadcasting and multi-casting. Technologies of computer
networking, telecommunication and service models. Fundamental of distributed
computing systems. Computing technologies on computer networks.
Communication networks for mobile and wireless computing. Network system
and service security. Virtual private networks. Principles of network design and

administration. Quality of service. Computer network system management.
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517 342 anudasansluszuumsunimaswazasadng 3(2-2-5)

(Computer and Network Security)

Y] 1

FwdeRunien : 517 241 nnsdeansteyauaziAIaYInaNines

¥
=

nugsasilmnevesnuiuasUasndelussuuaouiinesiazeIatie 113
Uszillulaznsdnnisenuides vannisnistesiussuupeuiaweiiasa3atie n1s

'
v LY % A

aswariinneiszuunsiisiateya  nsdeansiuulaendy  N1SAIUANNITINAS
Msfigaideie meflededdvia Tususesddvia mianaauazieafuszuy Useiiuma
NOMUBKALITETITU NIUANY

Fundamentals and goals of computer and network security. Risks
assessment and management. Computer system and network protection
principles. Construction and analysis of cryptosystems. Secure communications.

Access controls. Authentications. Digital signatures. Digital certifications. System

threats and protections. Legal issues and ethics. Case studies.
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517 343 M5 RigUlUIHNTUULLATOUIEADUNAADS 3(2-2-5)

(Computer Network Programming)
Jndafuriou : 517 241 msdemsteyauazieiorineuiiames

andnenssuvedlusinsuszanddmiuiaioung andnenssunuugu/y
Tansuasuuuiesydies Inslnaoalutulssgnduarlusunsudssgndduadotne
anrtlnenssy wila uaslswavesdfliuinis seuuUfiRng szuvdesdmiunisdoans
foya warnaonlfuinmsvesszuuiiieatos vinislududsinutoyauasduniete
Inslnasadoansdeyauuuidosdimsaisnmaidouseuasuuuilifiosdinsaiinns
Foude madeulusunsuuuudendn nssviunudensverlng sufeuitnisden
seevlnavesandn eesun  wialln  NseRNLUL  wasnsmulUsWATIUSEYNAUY
\A30UNY

Architectures of network applications. Client/server and peer-to-peer
architectures. Application layer protocols and network applications. Server
architectures, types and processes. Operating systems, communication
subsystems and related system calls. Transport and network layer services.
Connection-oriented and connectionless protocols. Socket programming.
Remote procedure calls. Remote method invocation of Java. Corba. Network

application programming techniques, design, and implementation.
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ARUNALMBINIANE 3(3-0-6)
(Computer Graphics)
Fdaduneu : 511 242 fivadaBudunaznsussend
517 122 Vinwgn1afsulisunsuaouinanes 2

mé’ﬂmi‘ﬁugmLLas%umau‘i%%qLﬂusmgmmamamﬁaL@@%ﬂiﬂﬂﬁ aAuNIS
MUMAIUNIANG NszuIuMswIames nsuanNalgugIunsiing Jamesa 13
Wasuwandsdunssamedusuada  nnstusunsuns iind 2 33 uaz 3 85 sl
LALAZSERUE Msunuunsnl msadenmedeulmmenoninnesileiy waded
raulamursuiimesnsfing

Fundamental principles and algorithms underlying computer graphics.
Graphics processing pipeline. Rasterization. Primitive graphical output. Viewport.
Geometric affine transformation. 2-Dimensional and 3-Dimensional graphics

programming. Lighting and shading. Scene graph representation. Introduction to

computer animation. Interesting topics in computer graphics.

N1IUITURNANTNARNS 3(3-0-6)
(Digital Image Processing)
wdeRunieu : 517 211 lassaiedeya
LLmﬁﬂﬁugmm'eNﬂismumiﬂismawamwﬁ%ﬁa mMsuwtasnin MsUTuUsenm
NITYIUSNIN mMsTudanm nsmveunm nsulsdiunn defithauladunis
UszaianImadva
Fundamental concepts of digital image processing. Image transformation.
Image enhancement. Image restoration. Image compression. Edge detection.

Image segmentation. Interesting topics in digital image processing.
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517 353 AeUseaunavia 3(3-0-6)

517 361

517 391

(Digital Multimedia)
FwdeRunien : 517 122 Winwen1sleulusunsuneuinanes 2
AMnsveunalulagfeussanadvawaznisUssendly  nisadedeUsauuay

s

funuteyadeuszanviaing  Fouszauuuuufduiué  inSesdiolunislusunsude
Uszan nsTudadeyadeUsyan msdoans nsthdailem uazanasgiuvesdeysyan

Digital multimedia technology overview and applications. Multimedia
authoring and data representations. Interactive multimedia. Multimedia
programming  tools. Multimedia  data  compressions. Multimedia

communications, content delivery, and standards.

Suma%Lﬁmamnaﬁwﬁ'a 3(3-0-6)
(Internet of Things)

nénnadowiunaruuiliiluFedumedidnvomnasda (lelef) nsdifinw
nsldrmudumesidnvemnasimds nmssenuuuuaraivgunsoidousenis
poufiawes  nadenlevdeansniussuuuinisdumesin  Ussaunsainislden
vouldszuy Anulasnfvedsyuy

Introduction and trends of the Internet of Things (IoT). Case studies of
using the Internet of Things. Designing and building connected computing

devices. Integrating internet services. System user experiences. System security.

511579 3(3-0-6)
(Research Methods)
Gouly : Tnemuduseuvesmadyirouiiines

NTAATIEAU QI SunpunarnINaNuNsIsooty  msfmuarszuL
AouIwmes  niswilsudeyakarmsiaunlusinsy  nstisesnwlusunsy ns
Uszlunan13An®1398 399199149398 NSINLENEITUAEN1TE198Y N1SULEUD

N19IWINT
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Problem analysis. Introduction to research procedures and planning.
Computer system configurations. Data preparation and program development.
Program maintenance. Evaluation of research studies. Methods of research
reporting. Documentations and citation. Academic presentation.
N139BNKUUITTUURNAILAZIZUULIANDTY 3(3-0-6)
(Embedded and Real-time System Design)
ndeAunay : 517 312 szuud)unnig

517 313 @o1Unenssumeuiitaes
29AUTENOUVDITTUURIAILAZIZUUNANIN  NISAUATIZRTs VLRI Iaz sz Ul
a1 Nsaf1eiuuusEuy Anudelielduaranuamuiennandeme sy
WUUNTaUAULErNITIUTLATULUUNTONAY  N1SINAIAUANTT 08 19U89TE UUElSsn
LATITUUNANTS adesfien1soenuuy ﬁﬁa?ﬁﬂu‘f]ﬂ@ﬁ’uwN%U‘UEJQ(?]’ULLaSESUULQm
939

Embedded and real-time system components. Embedded and real-time
system synthesis. System modeling. Reliability and fault tolerance. Concurrency
and concurrent programming. Scheduling. Examples of embedded and real-
time systems. Design tools. Current research topics in embedded and real-time

systems.

NNSATUIUUUUANTTOULES 3(3-0-6)
(High Performance Computing)
dsAuneu : 517 313 andaunssumouiines

MIUATILY NITODNLUY haensvbAAAKAYeINSALIMENTTAUEEN
anUnunssuluuuny %umau‘i‘%t,mmmu ﬂ’]‘t’%’]ﬂ'ﬁl,%EJUIUiLLﬂilILL‘U‘U?JU"I‘ULLﬁ%
uvasvedy  UssuFesaussour  nsUssgnddnuinenmsuagiminssudeiiam
teidelulagiu

Analysis, design, and implementation of high performance computing.
Parallel architectures. Parallel algorithms. Parallel programming languages and
platforms. Performance issues. Computational science and engineering

applications. Current research topics.
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nﬂsﬁauif‘*uml,ﬂ'%'mna 3(3-0-6)
(Machine Learning)

LY 1

Fwdadunieu : 517 331 Jygyusehvg
flugruesnadeudvenaiesna  masuduuuiinisaou madeudiuuliiing
dou NSSEUIWULETIAMAYT  M3Beuinead nqudnisseud Mydeuwasiauily
Uaqdu

Fundamentals of machine learning. Supervised learning. Unsupervised

learning. Reinforcement learning. Statistical learning. Learning theory. Current

research and development.

N13UTTUIANANIYITITUYBIR 3(3-0-6)
(Natural Language Processing)
wdedunieu : 517 211 laseasnedeya

WUIAAYDINTYITTTUYR MTATIEInIALaglATIEs 19U sElEALE
MNBEUNUS ATANITIATIZAT ATWNUANNINEYBIUsElen N1TIATIERALAENTT
adanuifeaiuszniasslen nsUsEInanatayades

Concepts of natural language. Lexical and syntax analysis. Parsing
techniques. Semantics of sentences. Analysis and relation creation between

sentences. Speech processing.
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NITATUIULUUNTEINY 3(3-0-6)
(Distributed Computing)
Adafunion : 517 241 msdeasteyauazieiorineuiiames
NANNISVDINIIAUIULUUNTEINY NNTEBARUUITUULUUNTERNY Useiaulunis
deans msUszanunu Anamdeuiu aruamuienrudee anuduiesdu Ay
YUY ANUYaeniy MIRATIERaNTIaUY NMTUsEENARUNIINTEINY Tt dnay
walulaglulagiu
Principles of distributed computing. Design of distributed systems. Issues
in communications, coordination, and synchronization. Fault-tolerance. Locality.
Parallelism. Security. Performance analysis. Distributed applications. Current

research topics and technologies.

A59NUUULAZASUSHISIASDUIABNNRILADS 3(2-2-5)
(Computer Network Design and Administration)
Jdafurion : 517 241 msdeasteyauazieiornuneuiiames
W3 520 241 BANYDUAIBVILABUNILADS
szﬁmamﬂmaﬁﬁmm‘%mﬁmamﬁaL@@%LLazmiL%amia NTIAATILRULALDDNUUY
Tnssadan3odns TnslnAeadniduni NseenLUULAYMSHIANSYUUEINTY 1A3oTe
U3nnsameiadiou wndetivdiuiaiion wnietnlians wazpiotieusianning s

faengunsniimdumasazmsinmsguniallussuuiaietis msfinds nakedn uaz
msuimsiamaedesdlivinmauasiedosliuinig  nstsmnmuauniadide Bns
UmsaaRanaawarnsUseiunnanindefievesssuy  nsdanistiydssuu s
USsUsEANEN MuazAINUaandY iw3esilouarinsinaeaunnsgudmiuuims

IANITHATBUNE NSEUANY
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Types of network devices and interconnection. Network topology analysis
and design. Routing protocols. Design and configuration of switching system,
virtual local area network, virtual private network, wireless network, and wide
area network. Router configuration and network device management.
Installation, configuration, and administration of network clients and servers.
Access control lists configuration. Fault management methods and evaluation
of system reliability. System accounting management.  Performance and
security management. Tools and network management standard protocols for

network management. Case studies.

iseUneduwesliane 3(3-0-6)
(Wireless Sensor Networks)
Jdafunon : 517 241 msdeansdeyauazieSelioneuiinmes
wletedurediediy  uwnaneduvendumes  mseenuuULazn1ITRNg
wseteues  malanmsmdidadedinvaanuumiaiuasngny  1AIUAN
LASOUIBUAZNNTIALEUNN  ASUTEINANAENTAUNATINAY ANUUaonABvDIlATIAS
fiugu madeulsunsudmiuduges
Introduction to sensor networks. Sensor platforms. Sensor network design
and deployment. Bandwidth and energy constraint aware techniques. Network
control and routing. Collaborative information processing.  Infrastructure

security. Programming for sensor.

FTUUNIATUIUUUUNGULUS 3(3-0-6)
(Cloud Computing Systems)
° ! & £ N A v a a sao &
nsmunwuUngeLissulazmaluladineites danauisndndu guuuy
msliuinisveansieusuunguue - aandnenssunisiuimiuunguus nsiiy
Jogauusruuwuungue  malulagnisviialiousss  Usshudumnulasndauas

AITEIURAT NFTYNLUUIAITUDIAU NSEUFAN®N
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Introduction to cloud computing and related technologies. Necessary
middlewares. Cloud service models. Cloud computing architectures. Cloud
storage. Virtualization technology. Security and privacy issues. Introduction to

MapReduce. Case studies.

ABNNILADSINAL 3(3-0-6)
(Computer Vision)
0IAUNDU : 511 241 NyAtaTeEy 1
517 122 vinwgn1slpulusinsuaeniomes 2
nsasaaznsTansn ey nsatndnvasey maedeulm nshiaany
T MsUszIaRaIavied N13331ing vveddelulagtu
Introduction to image formation and manipulation. Feature extraction.
Motion. Object tracking. Video processing. Object recognition. Current research
topics.
anUnenssuuasnisiteulusunsuundng/ oy 3(3-0-6)
(GPU/APU Architecture and Programming)
TIAUNDU : 511 241 NyAdaLTLE 1
517 122 Vinwen s lsulusinsuAsuiimes 2
aotinenssuesifigiefigifoniu aruddyemadeulusunsuuuifyief
g madeulvsunsulowmndues  mevhlimnzauiigauaznsiidadoiianainves
Tusunsuuuifig/aily mavszgndldanifie/efigiugs
Introduction to GPU/APU architecture. Significance of GPU/APU
programming. OpenCL programming. Optimizing and debugging a GPU/APU-
based program. Advanced applications of GPU/APU.
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Bosdaaniemeinenisnaniunes 1 3(3-0-6)
(Selected Topics in Computer Science 1)
Seulw : Taeanudugeuvesnaivineniiomes
vhtefieglumnuaulaludagtummauiroufiunes waluladansauma s
doans 1nTetny uaznsUseynd
Topics of current interest in computer information technology,

communication, network, and application.

ZosdaanIEmeineInIsnosfiunes 2 3(3-0-6)

(Selected Topics in Computer Science Il)

Feuly : TneanuBugeuvenadvneufinmes
vhteieglumnuaulalutagdummauirenfiunes weluladansauma s

doans 1A3ete uaznsUsEend

Topics of current interest in computer information technology,

communication, network, and application.

I399AALRANIZNININGINITADUNIUADS 3 3(3-0-6)
(Selected Topics in Computer Science IlI)
Rouly : TngaudugeNveInIAITIAONNILADS
wteiegluauaulalulagtummauireuiiawes wealulagdansaume 13
= A ' [
d9d13 1AT9Y18 Lazn13UTeyne
Topics of current interest in computer information technology,

communication, network, and application.

1599AALANITNIINYINITABUNLADS 4 3(3-0-6)
(Selected Topics in Computer Science IV)
Wauly : TneAudusauveInN1AITIABURLADS
o Y oA ) a a & =
witenegluamuaulalulagiummauireuiiames maluladansaumea 13
A A ¢
d9d13 1AT9Y1Y Lazn13UTeyne
Topics of current interest in computer information technology,

communication, network, and application.



517 485

517 486

517 487

517 488
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FosdaaniEmeinenisnoxfiunes 5 3(3-0-6)
(Selected Topics in Computer Science V)
Feuly : TneanuBugenveaniadvineuinges
vhtefieglumnuaulaludagtummauiroufiunes weluladansauma s
doans 130t wazmsUszynd
Topics of current interest in computer information technology,

communication, network, and application.

IS99AALANIZNIINGINITADUNADS 6 3(3-0-6)
(Selected Topics in Computer Science VI)
Reuly : InganudugenussnIAIvIneNRIADS
o Y oa Y] = a 4 a
deneglunnuaulalulagdummyuireuiiames nalulagaisauna s
= A I [
d9d13 1AT9Y1Y Lazn13UTeyne
Topics of current interest in computer information technology,
communication, network, and application.
I399ANLANIZNIINGINTTABUNADS 7 3(3-0-6)
(Selected Topics in Computer Science VII)
Rouly : TngaudugeNveInIAITIAONNILADS
wteiegluauaulalulagtummauireuiiawes wealulagdansaume 13
= A I [
d9d13 1AT9Y1Y Lazn1TUTeyne
Topics of current interest in computer information technology,

communication, network, and application.

15D9AALANITNIINYINITABUNLADS 8 3(2-2-5)
(Selected Topics in Computer Science VIII)
Wauly : TneAuduyauveIN1AITIABURLNDS
o Y oA ) a A ¢ ~
widenegluamuaulalulagiummauireuiiames maluladansauma 13
A A ¢
d9d13 1AT9Y1Y Lazn13UTeyne
Topics of current interest in computer information technology,

communication, network, and application.
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517 489 L'%'aeﬁ'maqumﬁwmmiﬂauﬁ%mai 9 3(2-2-5)

(Selected Topics in Computer Science 1X)
Feuly : TneanuBugenveaniadvineuinges
vhtefieglumnuaulaludagtummauiroufiunes weluladansauma s
doans 130t wazmsUszynd
Topics of current interest in computer information technology,

communication, network, and application.

517 493 1A5991U938 1 1(0-2-1)

(Research Project 1)
Geuly : TnsanuBusenvesninivineuimes
Sqnisfomailu S vide U
msnwhildenmineinmseesiwmeldiunseysiiainniaion 13
InTeulaTisuidy uagiaue
Study of the computer science topics approved by the department.

Research proposal preparation and presentation.

517 494 1A5991U98 2 2(0-4-2)

517 495

(Research Project II)
JUsAUADY ; 517 493 1AS3UIdY 1
Sovle : Filfawadu s wie U
meludeisefilfausludn 517 493 Taseedde 1 Weousieau was
UNAUINAIUITY
Research on topics proposed in 517 493 Research Project I. Report writing

and research presentation.

n1sElneu 3 (Litioy
(Practical Training) n31 210

Wouly: IneAudusaNYRINIAIBIABURILADS Y1319)



520 101

520 212

65 upad. 2

nsufRnuluanulseneumsludnungniinaudansm welvlduszaunisal
nnmsluiiRnuildduseumnefiferivanuinginsaeniiunes Wunailites
N1 210 Halug

On-the-job training as a temporary employee in order to get experiences

from assignments related to computer science. Not less than 210 hours.

ﬁugﬂuﬂauﬁ'sma%ua:%wa'm'lsmsaw,m 3(3-0-6)
(Foundation of Computer and Informatics)

ANTIVBIAERTNABUNIRDTHAzINALUlATATAUMA SEUUABUNIADILAY
asaunadesy  adiamansiuneiames  esdUseneuiugiuvesreuiomes
waluladdeUszannazdedaivtoa wovduasuazmsdanstoya mawauszuy
ANTAUNA mﬁ?i@ﬁﬁsﬁ@iuuaLLﬂSLﬂ%EJGZi’]EJﬂEJNﬁ’JLG]E]% HANTENUUDIADNNUADIUALIZUU
AnTaumARDAIAN NIAANY

Overview of computer science and information technology. Introduction
to computer and information system. Mathematics and computer. Basic
computer organization. Multimedia technology and storage devices. Software
and data management. Information system development. Data
communication and computer network. Social impact of computer and

information system. Case studies.

ng]umﬂuazassmusimﬁ'm%’u walulagansaumne 3(3-0-6)

(Laws and Ethics in Information Technology)
Jdaduniow : 520 101 fugiumeufiamesuayinennisansaume
ﬂgmmsméhaﬁw'ﬁiummﬁmmmﬁmLﬁuasimﬁ M3H0ans  warnISHeLNg
ANSAULNA ﬂg‘ViMEJLﬁajﬁuaﬂiauLWﬁLLazLﬂ/lﬂiuiaﬁmiauwm mmiﬁugmﬁmﬁu
9395550 IUABITN A58 IUITAIVITNATAUNA F3857TUNT I TAUMALazIAlUlaE
GREGIIIG
Issues of laws related to the rights on freedom of opinion expression,
communication, and information distribution. Laws related to information and
information technology. Basic knowledge of ethics in profession. Ethics in

information profession. Ethics of information and information technology usage.



520 215

520 221

66 UAd. 2

ns@sulusunsuitenisiseudifeadadmiudeyavunnlg 3(2-2-5)
(Programming Statistical Learning for Big Data)
wnUsAuneu : (1) 511 111 upagaa 1
517 122 Yinwgn 19 ulUsunuaAsunnes 2
38 (2) 511 108 upaRdaamsUlinIneImansanun 1
517 122 vinwgn s leulusinIuaeuiomes 2
AMTIWVRINSSEUSTERAuazan dnunssuneuImesamiutoyavunatng
mwmmaﬁauﬂaﬂismm@hﬂ 9 mwnmaﬂﬂ’lﬁmiwﬁ%’e}uﬂawmaﬁa NTAAYUIAYD
1R InsFeuiuuuilaeu FBnsSeuiwuuliidaeu Bnmslaszviiudsny
\3nsflorerldwasuaznsdeulusunsy UssAnsamnisiaunasiinyssansam
mirgAuIFmTuYadeyaruInlvg N1TIATIEAINITIANGN N1sUTHIIUNE
Overview of statistical learning and computer architecture for big data.
Overview of various data types: structured data. Overview of multi-dimensional
data analysis. Dimension reduction. Supervised learning methods. Unsupervised
learning methods. Multivariate data analysis methods. Software tools and
programming. Performance and memory optimization for large datasets. Cluster
analysis. Evaluation.
szuugudeya 4(3-2-7)
(Database Systems)
FdsAuneu : 517 122 vinwznalsulusunsuaeniames 2
LLmﬁmﬁugmuazaaﬁ]mﬂiimmﬁzuugm%%a LLUURTW@@Q%’@%@L%@LLM%@
maaaﬂLLuugﬂuﬁﬁlayJaLLazmsvTﬂﬁLﬁmma iwumﬁmmig’m%%a yimmwmm‘ﬁa%a
nssAnsemsasuudante i mmﬂaamﬁmaagm%mﬂa NIUANY
Fundamental concepts and architecture of database systems. Conceptual
data models. Database design and implementation. Database management
system. Data integrity. Introduction to transaction management. Database

security. Case studies.
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520 326 A13RRNLUUTEUUTIUYaYauazn1sInvilAANE 3(3-0-6)

520 333

(Database System Design and Implementation)
wndsfunau : 520 221 sEUUgIUTRYA

ﬂszmumiﬁwmizuugm%ga ﬂ’]i’e]’e)ﬂLL‘U‘Uﬂ’]i%@mii’m%@yjamﬂdﬁjﬁﬁmaz
msvliinna nseenuuuIuteyaidutey  sruugudeyauuunTzane
sruugudayadsliduius nstlAnw

Process of database system development. Business database
management design and implementation. Complex database system designs.

Distributed database systems. Non-Relational Database Systems. Case studies.

nsviuvliesdoya 3(3-0-6)
(Data Mining)

[V 7

Jdafunion : 520 215 madeulusunsuiiionsouiifaindmiuteyavuslg

WnAn  vénms  wazdaneddindifeidumsvimilesdeya  msvansaume
Nndoyavuelvg Msfuuy  adfuazmsiesgiteyaiiietes uavmaiFeud
yoaATeIna nsvuruMsiiauesuuusaluiAvessuuuy Ny uasilsiduaingiudeya
fidudouitensfindulanisgsie nagndlunisasmoudeya msuszgndldnuveanis
imilestoya

Data mining concepts, principles and algorithms. Extraction of information
from large data. Pattern recognition. Related statistics and data analysis..
Machine learning. Process of automated presentation of patterns, rules, and
functions from complex database for business decision making. Data reduction

strategies. Data mining applications.
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520 341 waluladuazmsidsulsunsuvwasoviedumesiiiauaziianlaniiu - 3(2-2-5)
(Internet and World Wide Web Technology and Programming)
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Architectures and technologies of the Internet and World Wide Web.
TCP/IP and HTTP protocols. Namespace. Interconnection. Types of Internet
services. Standard protocols. Programming languages and markup languages for
web application development. Development tools and frameworks. Design and
development of websites. Design of user interfaces. Dynamic HyperText Markup
Language. Dynamic web pages. Common Gateway Interfaces. Client-side and
server-side scripting. Database systems for web applications. Web Service.

Security on World Wide Web system. Website administration principles.
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(Human Computer Interaction and Interface Design)
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Fundamental principles of Human Computer Interaction (HCI). Theories of
human perception thinking and reading recognition. Human ability and
behavior. HCI model. Type of interfaces. Tools and techniques for user
interface (Ul). Principles of human interface design and development.
Interactive Ul and interactive user experience (UX) technological designs,
implementation, and evaluation. Analysis of the problem domain, user's skills,

and tasks. Iterative prototyping of interfaces to address user's needs; usability

testing, and innovative in Ul and HCI.

anulussuaiiounaznas 3(3-0-6)

(Virtual and Mixed Reality)
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Principles and concepts of virtual reality (VR). Basic elements of virtual
reality. Tools for creating virtual reality. Design of a virtual environment.
Interaction modes. Physical simulation. Human factors. VR hardware and
software. Combining the technology of virtual reality. Application of virtual

reality. Topics related to mixed reality.

N1TLATITHLALNITDDNRUUITEUUIUY 3(3-0-6)
(System Analysis and Design)
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System development cycle. Basic tools in system analysis. Alternative
system development. Physical design of computer systems. Special design

features. Project planning and control. Case studies.
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520 362 3AINTINYONARIS 3(3-0-6)
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(Software Engineering)
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Techniques of system design. Top-down design and structured

programming.  Software reliability. Verification and validation. Security and

privacy. Documentation and maintenance. Software management. Small group

projects related to the topics.

NNIANULATAUALENTEUMNA 3(3-0-6)
(Information Storage and Retrieval)
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ANTAUNA (NMTIAUILENTNINUDINITAUAL)
Fundamental of database management for data storage and data
representation. Indexing. Representation models. Information storage. Searching
techniques and retrieval. Document processing. Taxonomy. Evaluation of

information retrieval effectiveness (Retrieval performance measurement).
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520 451 A159RNLUULAZAITNAIUILNY 3(3-0-6)
(Game Design and Development)
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Game development techniques and platform. Game engine and engine

development. Game scripting. Game design patterns. Game software

engineering. Game artificial intelligence.



