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a7 3 1As9ETenangns 18381 wazuiaegin

1. lasea¥randngns

1.1 uundeia JInaeAnanansluuesn

1.2 laseadramdngns
n. nuandEneall luuesna
518739109AY luesn
GE 1 mMwwazn1sdodns
GE 2 nsWaILIALAA
N1SAALINATINELALAILAY
NNSARLTITZUY
GE 3 miﬁmmuéjﬂszﬂaums
GE 4 nslumeluladfasa
GE 5 qmmazaaﬁim
GE 6 Inansnsauziarnswaundidediu
GE 7 nsuSusnlnaniumainveddan

GE 8 s1¢3v11den lauuean

. KUINIVWAN

1) NQUINNUFIUNIINEAAATUALALIAFARNT

2) ﬂa;ﬁsuﬁmﬂsauﬁugm
3) nguAvIIw
3.1 TaduiSeus
3.2 U9AULDA
3.3 1AS99UNIDENRNAAN Y

3.4 Y WFBNIVITN

A. NUINIYVADNLES

1.3 5189¥/ngua5e/9a311 (Module)
n. vuandrAnemaly  luussni

GE 1 neuazn158as
890-102G1 nw83nguludinuszdniu

(Everyday English)
890-103G1 awdangunseuley

(English on the Go)

145 %AU80H

24 %U28An
18 wiqenn
4 mnein
4 mnein
(2 vunein)
(2 e
2 mnein
2 wuedn
2 mnein
2 mnein
2 wuedn

6 BUWNA

115 #Mu28AR

30 NUIYAN
14 KUILAK

13 NUILAN
46 HUIYAR
6 RUIBNH

6 NUILNH

6 BuleAn

24 Bugna

4 BUBNA

2((2)-0-4)

2((2)-0-4)
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890-104G1 MWIBINGWYARINA 2((2)-0-4)
(English in the Digital World)
890-105G1 AMWBINGWAIIIVING 2((2)-0-4)

(English for Academic Success)
NU1GLUA 518791 890-102G1-890-105G1 tin@nwamnzideuissudiuiy 2 391 Femmuanauyiseunudngnmn

NAUNYIDING BYBILNAN

GE 2 N1SWRILIAIINAR 4 KU8nR
NNSANLIINTINSHAZAILAY (2 UENR)
315-100G2A Auanfay 2((2)-0-6)

(The Art of Computing)

473-001G2A Lﬁuwaqc;msaug 2((2)-0-4)
(Financial Literacy for a Better Life)

473-002G2A miémwmifﬁmﬁamiamu 2((2)-0-4)
(Reading Financial Statements for Investment)

895-211G2A miﬁ@ﬁ’quaﬂsiwmmaﬂ 2((2)-0-4)

(Thinking and Behavioral Prediction)

NSAALTITZUY (2 waein)

200-108G2B Iumuazmsﬁmmﬂaqwé 2((2)-0-4)
(MOBA and Strategy Development)

315-202G2B ﬂﬁﬁﬂf‘ﬁ’umﬂsgmawa 2((2)-0-4)
(Thinking and Reasoning)

895-221G2B miﬁmﬁ’umiLL;ﬂ“ﬁgngfmzuu 2((2)-0-4)
(Thinking and Systematic Problem Solving)

895-222G2B n3ARBTININY 2((2)-0-4)
(Critical Thinking)

895-223G2B AnaT9q 2((2)-0-4)

(Cultivating Happiness Through Positivity)
895-224G2B nssnzludinuszdniu 2((2)-0-4)
(Logic in Daily Life)
895-225G2B WvtuaaunIsallan 2((2)-0-4)
(The World Today)
GE 3 n1sAnuuugusznauns 2 waein
460-001G3 LLU’JﬁGlLLﬁBﬁﬂE%ﬂ?’mLﬂugﬂﬁxﬂaum‘i 2((2)-0-4)

(Entrepreneurial Mindset and Skills)



895-301G3 hynmmjmﬂmﬂwgﬂizﬂaums 2((2)-0-4)
(First Steps to Entrepreneurship)
895-302G3 qmﬂwmammﬁmshuumﬁwﬂszﬂaumi 2((2)-0-4)

(Activating Innovative Ideas through an Entrepreneurial Mindset)

GE 4 n1s5idwalulagnana 2 BUQEnA
200-104G4 sunviudaya1useieg 2((2)-0-9)

(Artificial Intelligence Literacy)

200-107G4 ms\TouneasIndaiieTingandvia 2((2)-0-4)
(Internet of Thing for Digital Life)

315-104G4 FumeluladAdsa 2((2)-0-4)
(Digital Technology Literacy)

B03-001G4 ;;wi’]ﬁuﬁa@ﬂmwwlmua'afu,azmifl/aw'fusaja%aﬁauqma 2((2)-0-9)

(Get Smart on Cyber Threats and Data Privacy Protection)

GE 5 §un11289A5 2 ¥2enn

001-131G5 gUN1I¥N1BUALIN 2((2)-0-4)
(Healthy Body and Mind)

388-100G5 qmmamﬁ&ﬁauwwé 2((2)-0-4)
(Health for All)

670-111G5 qmmwaaﬁim 2((2)-0-4)
(Holistic Health)

670-211G5 winwzauuaignla 2((2)-0-4)
(Resilience Skill)

895-501G5 guv3omanILnaTin 2((2)-0-4)

(Life Aesthetics)

895-502G5 ﬁ@uuﬁmf‘ﬁ'umﬁ?%amil,ﬁaL%ﬂa%'immgwé 2((2)-0-4)
(Mental Training for Empathetic Communication
and Understanding of Human Life)

895-503G5 gun1izlun1svinau 2((2)-0-4)
(Well-being at Work)

895-504G5 ANUNLEVDITIA 2((2)-0-4)
(Meaning of Life)

895-505G5 famsLayAailoauadugunnizesasa 2((2)-0-4)
(Science and Art for Holistic Health Promotion)

950-102G5 msUfuivesaugalvludsnsl 2((2)-0-9)

(Adaptation of the New Generation to the New Society)

13
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950-103G5 24 UBf & 1R 2((2)-0-4)
(24 Body & Mind)

U
4

GE 6 INEISITULHASNITNAIUINGITU 2 BUQEnA
001-102G6 LUMU18NITHAILINETURLALNITSURATOUNDAIUTIY 2((2)-0-4)

(Sustainable Development Goals and Social Responsibility)
003-001G6 éﬁﬁmma%ﬁamsﬁmmﬂqmu 2((2)-0-9)
(Volunteer Leader for Community Development)
895-601G6 nawosugilonsiaunidiy 2((2)-0-4)

(Active Citizens for Sustainable Development)

GE 7 msdudmlitdniunwainuadlan 2 waenn

200-103G7 Fingalyaiilafiden 2((2)-0-4)
(Modern Life for Green Love)

315-201G7 FInumsenInn 2((2)-0-4)
(Life in the Future)

315-204G7 $numzia 2(2)-0-4)
(Marine Conservation)

820-100G7 $nwlan §nwis1 2(2)-0-4)
(Save Earth Save Us)

820-200G7 Wilenatuuiu 2((2)-0-4)

(Disrupted Sea)

895-701G7 wwaﬁu’@ﬁ%mqﬂmmuau 2((2)-0-4)
(Humanity and Uncertainties)

NN : ﬂﬁjmrgﬁﬂu 1. Unft (amdangulauasna 50)

2. TN dangunesedu (MangnsuIunuF)

*GE 8 5187391800 Laitiaandn 6 wUBNA
TuinAnwdenissuseignasnvasnuimiganeialuidegeuluanz/Answnnig ¢ 194

éfaqmqmm%ﬁjaﬁuawmm%ﬁﬂmﬁlﬂﬂ
*sng3ulunguiv GE 8 AuuztliGeu 1dun
890-843G8 NFAUNUINIYIDING Y 2((2)-0-4)
(English Conversation)
890-882G8 nmwdanguluiiviey 2((2)-0-4)
(English in the Workplace)

YNEWAR S1eUIPTENETRUDN DI LU NMNATIERFIn R UYBI M NEN A AN LA LS



U. KUINIVUAN

1)

2)

nguiTNugIUEIneAaniuasadinaaad
200-112 mﬁmmam‘ﬁugmﬁm%’uimﬂi

(Fundamental Mathematics for Engineer)
200-113 fAnafugudmsuiamns

(Fundamental Physics for Engineer)
333-112 UfiRmsfiananugiudmivians

(Fundamental Physics Laboratory for Engineers)
200-114 wilfugudmsuiang

(Fundamental Chemistry for Engineer)
325-107 Ui iRnmsiadifugiudmsuienns

(Fundamental Chemistry for Engineers Laboratory)
200-118 MAnddmsuimns 2

(Fundamental Physics for Engineer II)
200-119 UjtRnsRAnadmiviens 2

(Physics Laboratory for Engineer II)
322-110 UAAARALINLADS

(Vector Calculus)
332-129 Aneenanstan

(Earth Science)
347-208 ﬁugmaﬁaﬁm%’ﬁmm

(Basic Statistics for Engineers)
236-112 530INYINBAIN

(Physical Geology)
238-373 Mugrunifiesgvdmiutaneans

(Basic Analytical Chemistry for Materials Science)

nguiTAAanTIuugy

200-102 glanimanssa
(Into Engineering World)

200-116 Mugrunadeulisunsuaeufinposdmivimng
(Basic Engineering Programming)

200-117 Jeuuuuimnssuiiugiy
(Basic Engineering Drawing)

221-101 naFaAnSIFNTsY 1

(Engineering Mechanics 1)

115 “U28nn

30 #ueNA

3((3)-0-6)

3((3)-0-6)

1(0-3-0)

3((3)-0-6)

1(0-2-1)

3((3)-0-6)

1(0-2-1)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((2)-3-4)

3((2)-3-4)

14 BUBNA

1((1)-0-2)

3((2)-2-5)

2((1)-2-3)

3((3)-0-6)

15



16

226-214 ﬂismumimamﬁugm 2((1)-3-2)
(Basic Manufacturing Processes)

238-111 Tan3AINgsu 2((2)-0-4)
(Engineering Materials)

236-201 @uMsLiseuiuskaIsidaiavdmsuirmnvilsauwswasian 1((1)-0-2)
(Differential Equations and Numerical Methods

for Mining and Materials Engineer)

3) NGUAIYIIN 71 viagnn
(3.1) AV1TIAUITIUSIY 13 videnn
236-111 WALaNNFAUIAINTTULAL DT Ay Tan 1((1)-0-2)

9

(Introduction to Mining and Materials Engineering)
236-131 iildmivimnaivilosusuay Tan 2((2)-0-4)
(Chemistry for Mining and Materials Engineer)
238-212 naFnansian 3((3)-0-6)
(Mechanics of Materials)
238-221 gruvmamansuesian 3((3)-0-6)
(Thermodynamics of Materials)
238-323 lanns3uLail 3((3)-0-6)
(Chemical Metallurgy)
216-319 UftRnsimnssuiaioana 1(0-3-0)
(Mechanical Engineering Laboratory)
(3.2) 310U
(3.2.1) F1UIAULDNIAINTTUULDINS 46 wUNA
216-292 naransvostna 3((3)-0 -6)
(Mechanics of Fluids)
- ngufl 1 sediineuazuvaLs
236-213 WAz 3((2)-3-4)
(Minerals and Rocks)
- nguil 2 maluladnsimiles
236-221 N1999NLUULAYNITYILULDIRIAY 3((3)-0-6)
(Mine Design and Surface Mining)
236-222 MsPENLUULAZMIWETadlARL 3((3)-0-6)
(Mine Design and Underground Mining)
- nguil 3 wiluaumilosus
236-332 pifAserdmsuimnsiviies 2((1)-3-2)

(Analytical Chemistry for Mining Engineer)



- nguil 4 msFedalusumiioans

236-341 wialulagnissainlunumiions 4(2)-6-4)
(Mine Surveying Technology)

- nguil 5 maluladnnsudaus

236-351 wAluladnIsumaus 1 3((2)-3-4)
(Mineral Processing Technology )

236-352 WAllAEN15WAS 2 3((2)-3-4)
(Mineral Processing Technology II)

- nejsﬁ'i 6 N1SDDNUUULULDY

236-361 nMsszilaluauiAingsy 3((3)-0-6)
(Blasting Engineering)

236-362 N1YILUlDIRUY llosRulTeAy uazilomnsng 2((1)-3-2)
(Quarry, Dimension Stone and Sand Mines)

236-363 530d1AllA 3((2)-3-4)
(Geotechnics)

236-664 AunasuuarauUaeadulununiions 3((3)-0-6)
(Environmental and Safety in Mining)

236-465 NMIVRULAENMT0DNWUUILOLATB S 3((2)-3-4)
(Mine Planning and Design)

- nguil 7 AewRamesdmiuiainsivious

236-371 Waunsulszgnadmivimnanileus 3((2)-3-4)
(Computer Application for Mining Engineer)

- ngufl 8 iAsugANEnTuAazNNTUTNISANsIMilaaus

236-481 Lﬂﬁ‘b@ﬂﬂﬁm%mﬁax‘iLLﬁILLaxmiﬂi%LﬁuIﬂix‘iﬂﬁ 4((3)-3-6)
(Mine Economics and Project Evaluation)

236-482 ngyangdmIvImNTIvioas 1((1-0-2)
(Law for Mining Engineer)

(3.2.2) 3¥109AULNIAINTINTER 46 vein

- nguil 1 YanIranssunazauifdana

238-313 W AnITULTINAYDITEA 3((3)-0-6)
(Mechanical Behaviors of Materials)

- nq’uﬁ 2 QUUNAAIANSYBIIEN

238-322 Uswﬂgmsajfﬁaiauiuﬂizuauﬂwsmam*?a@ 2((2)-0-4)

(Transport Phenomena in Materials Processing)

17



- nguil 3 Tanznguianuazlanzuannguinan
238-231 1lannsun1enImn
(Physical Metallurgy)
238-232 lavegnquindnuasmeluladnistugy
(Ferrous Metals and Forming Technology)

238-333 languennauanuiazwalulagnistugy

(Non Ferrous Metals and Forming Technology)

- nguil 4 miﬁugﬂiamuaz%mniiuﬁq
238-341 n3suisnndeunaslangivennisidon
(Welding Processes and Welding Metallurgy)
238-442 JAINTIUN
(Surface Engineering)
- nguil 5 Jaquweiin wedwes wazdagdue
238-251 AAINIsuNeaiues
(Polymer Engineering)
238-352 AAINTIULLIITN
(Ceramic Engineering)
238-353 JanLeUsenau
(Composite Materials)
- ngufl 6 ARwRAMBTFMTUAAINTTag
238-361 miﬂszqﬂéﬁﬂamﬁaLma'gﬁm%’ﬁmﬂﬁaa
(Computer Application for Materials Engineer)
- nguil 7 msidRvasian
238-471 NAFANTLAZNITILATIZNAILRTR
(Failure Mechanics and Analysis)
238-472 mn?%auamwmaﬁa@

(Degradation of Materials)

- NFUT 8 N1TBRAKUY UAZNITUTNITIANTTTUUIAINTINIER

225-331 NIAIUANAUAIN
(Quality Control)
238-481 NSLADNIANLALNTLUIUNIT

(Materials and Processes Selection)

3((3)-0-6)

4((3)-3-6)

4((3)-3-6)

3((3)-0-6)

3((2)-3-4)

3((3)-0-6)

3((2)-3-4)

3((3)-0-6)

3((1)-4-4)

2((2)-0-4)

3((2)-3-4)

3((3)-0-6)

3((3)-0-6)

238-482 duanaey anuvasadsuazeniewdelucdaminssudan  1((1)-0-2)

(Environment, Safety, and Occupational Health in Materials

Engineering)

18



19

3.3) lAsaunazaunafne)
FnAnuagaoudensUuuunisinulaeutsoonidu 2 naden WeludnAnuladen
LuMasnzaNd i uAes 1 ynaden el
madendl 1 lasssnAenssumilaausuasian
dwduindnuiidonFeunsfnvidejoRnis Uszamazdnvineluszdudadinfne)
wmendenseivudeniimualaamedmiumaieni 1 $1uau 6 wiaefn uazinnusuluues
A1 320 s il
236-391 Anaudmivimnaviieusuay an* luuasnm 320 T
(Practical Training for Mining and Materials Engineer)
236-091 Tasenuysanmsdmivimnsnileusuay ian 1 2((1)-2-3)
(Capstone Project for Mining and Materials Engineer 1)
236-492 IﬂiamugsmmsﬁwM%’UimmmﬁaﬂLL%LLaﬁaQ 2 4((1)-6-5)
(Capstone Project for Mining and Materials Engineer 1)
vanewn * asgtsudsunuuludumnein
naidenil 2 audadnw
dmduidndnuniliFouanindne (UssasnaziFougnimhaululsaugeamnssuuas
WNENUNMATILazONTY vensURTRnsanAaAnunsUszine)

236-494 anfafinydmSuimnImvilousuayian 6(0-36-0)

(Cooperative Education for Mining and Materials Engineer)

3.4) Y FINIVITINFMSUUNANYINIFBINILABN 6 WuENH
236-601 VveiAyImnIsuviladwswasian 1 1-3((x)-y-2)

(Special Topics in Mining and Materials Engineering )

236-402 ﬁa%aﬂmw’immiumﬁamﬁ'uazi’a@ 2 1-3((x)-y-2)
(Special Topics in Mining and Materials Engineering 1)

236-403 ﬁa{faﬁLﬂtﬁmﬂﬁumﬁauﬁuaﬁaa 3 1-3((x)-y-2)
(Special Topics in Mining and Materials Engineering Ill)

236-004 FveRiawimnssuiiesuiway Tan 4 1-3((x)-y-2)

(Special Topics in Mining and Materials Engineering V)

236-414 5EIIMEUNAILI 3((2)-3-4)
(Geology of Mineral Deposits)

236-415 NMIEITIVNAII 3((3)-0-6)
(Mineral Exploration)

236-616 walulaghiuiaa 3((3)-0-6)

(Groundwater Technology)



236-423 wuzunirmnssudlasiae 3((3)-0-6)
(Introduction to Petroleum Engineering)

236-453 waluladnisanaun 3((3)-0-6)
(Comminution Technology)

236-456 NIUAI LY 3((3)-0-6)
(Coal Processing)

236-455 msthveadenduulalay 3((3)-0-6)
(Waste Recycling)

236-466 IAINTIUAUAIANRY 3((3)-0-6)
(Rock Slope Engineering)

236-067 53UNURLAZNITUTIN 3((3)-0-6)
(Geohazard and Mitigation)

236-668 narnansvasiuiilylunisesnuuumiioons 3((3)-0-6)
(Applications of Rock Mechanics to Mine Design)

238-454 Yaguluuazn1sUszgnaleay 3((3)-0-6)
(Nanomaterials and Applications)

238-55 YanTn1sunne 3((3)-0-6)
(Biomedical Materials)

238-056 Fandwiumeluladndsnunardswinany 3((3)-0-6)
(Materials for Energy and Environmental Technologies)

238-463 N130DNWUULLTALN 3((2)-3-4)
(Mold and Die Design)

A. NUINIYNADNLES Tuuasnin 6 Viuenn

20

UnAnwansaldenssusedvile q auavaula Nidegeuluuniinedoasuaiuasuns

ey uzinalul

855-151 ndnmsveameluladussgiom 2((2)-0-4)

(Principle of Packaging Technology)
223-064 AAINTIUAMINADULATNANIIY 3((3)-0-6)

(Environmental Engineering and Energy)
223-467 M3dAnsnSounsYan 3((3)-0-6)

(Greenhouse Gas Management)

A a o A o A & ' < [y a A
RIDUNINYINYBU/ADTUUDU Nelulseinalazn1auseing T,mmmmu%wawaﬂqm/awnm N3



2. AUV UAVIRAUSEA IV I Tundngns
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Lam‘maﬂﬁumsﬂmmﬂi’ﬂwanam Useneumeiay 6 Men wu  236-111 Iesilanuvenedsi

VAUSHEA 3 Fawsn

VAUV PN 4

AU 9 5
By 1 MU0
UV REAN
U REAN
@y 4 AU
UL RGN
By 6 UUDY

=
WY 7 U80S

@Y 8 WUDY

VEtInN SHAVaNgNS Taun

236 iﬁm%nmﬂiimmﬁam%

238 $1e3vINTIuTan
VHRERN sud Town

syaulIeyIng isqmu%y’uﬂmiﬁﬂwwawé’ﬂqm
faus 1 - 4 (ndnges 4 )

UGN A

AYIAINTTUMTDIUS: SIEINGIUAZUMAILS
FIIYIFINTIUTEAR: TAIAMINTIULALANTATNG
evAmnssuwmilons: weluladnisiuniiosus
Medvimnssutan: guuwaransvosian
v Amnssuwiions: wilunumiions
edvAmnssuian: langnquivdnuaglavzuonnquindn
erAmnssuwmilons: myseialunumilios
FI8IYIAINTTUIAN): ﬂﬂiﬁugﬂiaszLazimaﬂsimﬁa
v Amnssuwiions: aluladunins
edvAmnssutan: Yagusin wodlwes uazranaun
v AMNTsUMTios: MIoenLUULDs
eAvimnsautan: AosfamesdmiuimngTan
e Imnssumilons: AouRmesdmsUAmnsmilos
FIIIMINTINTEN;: miwumamam
ANl aus: memamuavmsmmsaﬂmimmawﬁ

LAY 9 MUY LASIULATENNIANEN
LAUSIE AN 6 YU AUl
XXX-XXXGX %38 XXX-XXXGXX 78 sHaUsEIseIn lunun I Anwiald

AaInevaleinnldlunangns
'5'1ﬂfnﬂmmﬂ'1iLsau'smesmﬂmsm%mnisumsa]ﬂm'sﬁﬂuﬂwmmin (active learning)
Imvumsmawmaﬂm Lﬁu n((x)yz) U 3((2)-2-5) Iﬂam’nmmamu

n=3 YU
(x)=2 LD
y=2 I TRERN
z=5 YU

UIUNUIANTIY
FruumneAndisuudilinsianiadousuunden
(active leaming)

mmwmﬂﬂmgummi

Frutaluinymenies

eI EEEUSHIWRUR rssymsdewnnein Dy Nabo) wu 30-6-3) eelirrmmnesiil

N=3 U0
a=0 U0
b=6 YUY

c=3 YU

IUIUNUIYANTI
fﬁ’wmumwﬁmmwﬁ
mmwmﬂﬂmﬂgwmi
Fruaudlusfnwmenuies



3. LHUN1SAN®EN

Qe

o

(=4

o =]
A1ANIIANEYIN 1

200-102

200-112

200-113

200-114

200-116

200-117

200-118

200-119

890-10XG1

glanirnnssy
(Into Englneermg World)
ﬂmmmamwu%mmmmmﬂs
(Fundamental Mathematics for Engineer)
fEnanugudmiuicng
(Fundamental Physics for Engineer)
wnditugnudmiuiang
(Fundamental Chemistry for Engmeer)
Wu%’]UﬂqiL‘UEJ‘LII‘UiLLﬂﬁllﬂ@lI‘W’JLm@iﬁ’]‘wi‘U’m’Jﬂi
(Basic Engineering Programming)
Fouwuuimnssuiiugiu
(Basic Engineering Drawing)
fanadmiviemns 2
(Fundamental Physics for Engineer II)
UftRnmsRanadmiuiang 2
(Physics Laboratory for Engineer II)
AMBATNTHOAT
(Language and Communication)

EIPEY

AANISANEN 2

226-214

236-111

236-131

238-111

322-110

325-107

332-129

333-112

890-10XG1

200-103G7

ﬂi“U’]UﬂﬁiNﬁ(ﬂﬁU%ﬁu
(Basic Manufacturmg Processes)
Jala ﬂ%ﬂu?ﬂﬁﬂﬁmLWJENLLiLLau’Jaﬂ

(Introduction to Mining and Materials Engineering)

wildmsudmnsmileausiayian

(Chemistry for Mining and Materials Engineer)
AR IFINTIY

(Engineering Materials)

Lmaqﬁamma%

(Vector Calculus)
Ufuinsalifugiudmsuieans

22

‘I.J?J‘ﬁ 1 (@uSuanIANTIULULDILS)

Srunumunein (g - UATR - Anwinieaues)
1((1)-0-2)

3((3)-0-6)
3((3)-0-6)
3((3)-0-6)
3((2)-2-5)
2((1)-3-2)
3((3)-0-6)

1(0-2-1)
2((2)-0-4)

21((18)-7-38)

Iunnein (aed - U§UR - Anwisenuie)

2((1)-3-2)
1((1)-0-2)
2((2)-0-4)
2((2)-0-4)
3((3)-0-6)

1(0-2-1)

(Fundamental Chemistry for Engineers Laboratory)

nenmansian
(Earth Science)
UdRnsiEnanugiudmsuiIang

(Fundamental Physics Laboratory for Engineers)

MWATNTEOES

(Language and Communication)
Fingelyainladiden

(Modern Life for Green Love)

374

3((3)-0-6)

19((16)-8-33)
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A1ANTSANWN 1

221-101

236-112

236-201

236-221

347-208

200-104G4

XXX-XXXG2A

XXX-XXXG6

XXX-XXXG8

23

AAINTTULNAUDILI)

uUnEin (e - UUR - Anwiaenuies)

nafmansIcNIIY 1 3((3)-0-6)
(Engineering Mechanics 1)

538INBINIBAIN 3((2)-3-4)
(Physical Geolo‘gy) .

AN FeUNUsLAr IS IavdmSUImNsmileusiayan 1((1)-0-2)
(Differential Equations and Numerical Methods

for Mining and Materials Engineer)

N1999ALUULAZNITVINALDINIAU 3((3)-0-6)
(Mine Design and Surface Mining)

ﬁugmaaﬁﬁm%’uimﬂi 3(3)-0-6)
(Basic Statistics for Engineers)

jyl,vhﬁuffzgzmﬂixawé 2(2)-0-4)
(Artificial Intelligence Literacy)

NIRRT INZLAZAILAY 2((2)-0-4)
(Logical and Numerical Reasoning)

InasIsaIzIaZN ST a8y 2((2)-0-4)
(Public Mind and Sustainable Development)

naus1ivIden 2((2)-0-4)

(Elective Courses)

KLY

o =]
A1ANTIIANEYIN 2

216-292

236-213

236-222

238-221

238-212

XXX-XxXG2B

XXX-XXXG8

naransvosiva
(Mechanics of Fluids)
WAz
(Minerals and Rocks)
nseenuuULazNsTwiledlaRy
(Mine Design and Underground Mining)
onuMNaAAnTTRsTAR
(Thermodynamics of Materials)
naransYan
(Mechanics of Materials)
N1SAALTNTEUY
(Systematic Thinking)
naNswiTIden
(Elective Courses)
593

21((20)-3-40)

Suaumuein (nud - U§OR - Anwieeniies)
3((3)-0-6)

3((2)-3-4)
3((3)-0-6)
3((3)-0-6)
3((3)-0-6)
2((2)-0-4)
2((2)-0-4)

19((18)-3-36)
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A1ANTSANWN 1

216-319

236-341

236-332

236-351

XXX-XXXG3

XXX-XXXG5

XXX-XXX

UFtRnAmnssaena
(Mechanical Engineering Laboratory)
weluladnsseialunumiious
(Mine Surveying Technology)
wifaszndmiuiemnsmiioous
(Analytical Chemistry for Mining Engineer)
weluladn1suneus 1

(Mineral Processing Technology )
MIARLUURUIENBUNTS
(Entrepreneurial Mindset)
AUNMILBIATI

(Holistic Well-being)

ELRIGLRIGE

(Elective Subject)
EXEY

A1ANTSANWYIN 2

236-352

236-361

236-362

236-363

236-371

238-373

wmaluladnisumauns 2

(Mineral Processing Technology II)

155 R lunuIAINT Y

(Blasting Engineering)

Msivilesiu wllesiulseAu waglilaamnsiey
(Quarry, Dimension Stone and Sand Mines)
sselmaila

(Geotechnics)
TUsunsussgnadmiuimnamilous
(Computer Application for Mining Engineer)
ﬁugwumﬁ%Lﬂiwﬁﬁm%’ﬁaqmam%

(Basic Analytical Chemistry for Materials Science)

33U

magafau (FwsuinAnemnaudenlaseanu)

236-391

nsennudrsuImnsvilousay an

24

FJUUN 3 (F1MSULBNIAINTTUNUDILINLADNLTEUTATI)

Srunumngin (aud - UATH - Anwvimeauies)
1(0-3-0)

4((2)-6-4)
2((1)-3-2)
3((2)-3-4)
2((2)-0-4)
2((2)-0-4)

3((x)-y-2)

17((x)-y-2)

Srurumefin (awd - UFOR - Anwimeauies)
3((2)-3-4)

3((3)-0-6)
2((1)-3-2)
3((2)-3-4)
3((2)-3-4)

3((2)-3-4)

17((12)-15-24)

JuuUEIein (gul - YGUR - Anwinltgnuies)

Tuuesnin 320 Falu

(Practical Training for Mining and Materials Engineer)
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A1ANTSANWN 1

216-319

236-341

236-332

236-351

XXX-XXXG3

XXX-XXXG5

XXX-XXXG8

XXX-XXX

UFtRnAmnssaona
(Mechanical Engineering Laboratory)
walulaBnssatalunumiions
(Mine Surveying Technology)
wiAszrdmsuimnsmiloas

(Analytical Chemistry for Mining Engineer)

weluladn1suneus 1
(Mineral Processing Technology 1)
MIARLUURUIENBUNTS
(Entrepreneurial Mindset)
AUNMILBIATI
(Holistic Well-being)
nauseAvIden
(Elective Courses)
PLRIGLRIGE
(Elective Subject)

PIPEY

= o
AMANTIIANYIN 2

236-352

236-361

236-362

236-363

236-371

238-373

XXX=-XXX

wAlulagn1TuALLS 2

(Mineral Processing Technology II)
nsszidalunuienssy

(Blasting Engineering)

nMevimloiiu lodulszeu wazmilemsey
(Quarry, Dimension Stone and Sand Mines)

syalmAlla
(Geotechnics)
TUsunsuussenadmsuimnaivilous

(Computer Application for Mining Engineer)

fuguniiasendmiuianmans

(Basic Analytical Chemistry for Materials Science)

A aenEs
(Elective Subject)

373U

25

FJUUN 3 (FSULBNIAINTTUMAILITLADNITIUANNIANYN)

Srunumngin (aud - UATH - Anwvimeauies)
1(0-3-0)

4((2)-6-4)
2((1)-3-2)
3((2)-3-4)
2((2)-0-4)
2((2)-0-4)
2((2)-0-4)
3((x)-y-2)

19((x)-y-z)

Srurumunein (g - VTR - Anwinieaues)
3((2)-3-4)

3((3)-0-6)
2((1)-3-2)
3((2)-3-4)
3((2)-3-4)

3((2)-3-4)
3((x)-y-2)

20((x)-y-2)
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Ree

A1ANTSANWN 1

238-323

236-464

236-465

236-481

236-482

236-491

XXX-XXXG8

uUnEin (Nged - UUR - Anwiaenuies)

TavnssuLail 3((3)-0-6)
(Chemical Metallurgy)

dannaeukaraulasadelununiious 3((3)-0-6)
(Environmental and Safety in Mining)

MINHULazoanwuUl WS 3((2)-3-4)
(Mine Planning and Design)

AswgAEnTviaaLsLarn1UTEElATINg 4((3)-3-6)
(Mine Economics and Project Evaluation)

ngvanedmUimnsvioas 1((1)-0-2)
(Law for Mining Engineer)

Tassnuysanmsdmsvimnsmiiousuas Jag 2((1)-2-3)
(Capstone Project for Mining and Materials Engineer 1)

nauswivIden 2((2)-0-4)

(Elective Courses)
39U 18((15)-8-31)

A1ANTSANWYIN 2

236-492

236/238-xxx

236/238-xxx

XXX-XXX

Lo (e - UJ0R - Anviaeniies)

Tassnuysannsdmsuimnsmiiousuay van 2 4((1)-6-5)
(Capstone Project for Mining and Materials Engineer 1)

Fndenlunquiviin 3((x)-y-2)
(Professional Elective Course)

Fndenlunquiviin 3((x)-y-2)
(Professional Elective Course)

I ndeniad 3((x)-y-2)

(Elective Subject)
FIPEV 13((x)-y-2)
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RQee

A1ANTSANWN 1

238-323

236-464

236-465

236-481

236-482

236/238-xxx

236/238-xxx

uUnEin (e - UUR - Anwiaenuies)

TavnssuLail 3((3)-0-6)
(Chemical Metallurgy)

dawnaeunazaulasadelunumiions 3((3)-0-6)
(Environmental and Safety in Mining)

MINHULazoanwuUl WS 3((2)-3-4)
(Mine Planning and Design)

AswgAEnTvioasLarn1UTEElATINg 4((3)-3-6)
(Mine Economics and Project Evaluation)

ngnedmUimnsviioas 1((1)-0-2)
(Law for Mining Engineer)

Avidenlunguivndn 3((x)-y-2)
(Professional Elective Course)

Avidenlunguindn 3((x)-y-2)

(Professional Elective Course)
594 20((x)-y-2)

A1ANTSANWYIN 2

236-494

Lo e - UJ0R - Anviaeniies)

aviafnwdmivimnaniosusuayYag 6(0-36-0)
(Cooperative Education for Mining and Materials Engineer)
U 6(0-36-0)
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Fudn 1 (Fwiueniainssudsn)
AANISANEIN 1

uUnEin (e - UUR - Anwiaenuies)

200-102 glaniminssy 1((1)-0-2)
(Into Engineering World)

200-112 ﬂﬂimmam%ﬁugmﬁm%ﬁmﬂs 3((3)-0-6)
(Fundamental Mathematics for Engineer)

200-113 Anaiugudmsuiamng 3((3)-0-6)
(Fundamental Physics for Engineer)

200-114 wilfugudmsuianns 3((3)-0-6)
(Fundamental Chemistry for Engineer)

200-116 ﬁugmmﬂ%au‘lﬂiLmsmauﬁuma%ﬁm%ﬁmﬂi 3((2)-2-5)
(Basic Engineering Programming)

200-117 Ls?J‘sJuLLUU'immsuﬁugm 2((1)-3-2)
(Basic Engineering Drawing)

200-118 fanadmivismns 2 3((3)-0-6)
(Fundamental Physics for Engineer II)

200-119 UfSRNsAANadmsUImng 2 1(0-2-1)
(Physics Laboratory for Engineer i)

890-10XGL  AWMaTNsAeES 2((2)-0-4)

(Language and Communication)
By 21((18)-7-38)

= o
AMANTIIANYIN 2

Iunnein (naed - U§UR - Anwimenule)

226-214 ﬂismumiwamﬁugm 2((1)-3-2)
(Basic Manufacturing Processes)

236-111 Dalandimidmnssuivilousuay Yan 1((1-0-2)
(Introduction to Mining and Materials Engineering)

236-131 wildmivimnamiiosusuas tan 2((2)-0-4)
(Chemistry for Mining & Materials Engineer)

238-111 AR IFINTIY 2((2)-0-4)
(Engineering Materials)

322-110 LAaRdANIDS 3((3)-0-6)
(Vector Calculus)

325-107 UiTRmaatugudmsuimng 1(0-2-1)
(Fundamental Chemistry for Engineers Laboratory)

332-129 Fnenenanstan 3((3)-0-6)
(Earth Science)

333-112 Uﬁﬂ“ﬁmsﬂaﬂéﬁugmém%ﬁmﬂi 1(0-3-0)
(Fundamental Physics Laboratory for Engineers)

890-10XG1  MwAzN1Aeans 2(2)-0-4)
(Language and Communication)

200-103G67  Tingaluavinladiden 2((2)-0-4)

(Modern Life for Green Love)

573 19((16)-8-33)
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Fudn 2 (Fwiueniainssudsn)
AANISANYIN 1
Sruaumein (ud - URTA - Anvinenuios)

221-101 nafmansIcNIIY 1 3((3)-0-6)
(Engineering Mechanics 1)

236-112 538INBINIBAIN 3((2)-3-4)
(Physical Geology)

236-201 aundseyiusuariBdaiiavdmivimnamiiosuas an 1((1)-0-2)

(Differential Equations and Numerical Methods

for Mining and Materials Engineer)

238-231 TarnsIUNIEAN 3((3)-0-6)
(Physical Metallurgy)
238-251 AAINTTUNDALLDS 3((3)-0-6)

(Polymer Engineering)

347-208 ﬁugmaaﬁﬁm%’uimﬂi 3(3)-0-6)
(Basic Statistics for Engineers)
200-104G4  siyinitudaniseiug 2(2)-0-4)
Artificial Intelligence Literacy
00KG2A ASARTINTINELATAIAY 2((2)-0-4)
(Logical and Numerical Reasoning)
37 20((19)-3-38)

= =
A1ANTANEIN 2
Sruaunuein (nud - UGOR - Anweneniuies)

225-331 NSAIUANAUAN 3((3)-0-6)
(Quality Control)
238-212 namansamiuimngTan 3((3)-0-6)

(Mechanics of Materials)

238-221 onuMNaAAnTTRsTAR 3((3)-0-6)
(Thermodynamics of Materials)

238-232 Tangnqundnuasinaluladnistugy 4((3)-3-6)
(Ferrous Metals and Forming Technology)

xo0xG2B T ANSANLTNTEUY 2((2)-0-4)
(Systematic Thinking)

'
o

XXX-XXXG6 INAITITUL LN TN IEY 2((2)-0-4)

(Public Mind and Sustainable Development)
XXX-XxXG8 ﬂzjmw%smlﬁaﬂ 2(2)-0-4)
(Elective Courses)
gt 19((18)-3-36)
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UM 3 (FmsuenIAInssudaafiaaniseulasee)

9

AANSANEIN 1
Srunumngin (aud - UATH - Anwvimeauies)

216-319 UFtRnAmnssaona 1(0-3-0)
(Mechanical Engineering Laboratory)

238-313 N ANIIUTINavRTan 3((3)-0-6)
(Mechanical Behaviors of Materials)

238-322 Usngnsainelevlunszuaunisudetan 2((2)-0-4)
(Transport Phenomena in Materials Processing)

238-323 TavnssuLal 3((3)-0-6)
(Chemical Metallurgy)

238-333 Tanzuonnquindnuasmeluladnisiugy 4((3)-3-6)

(Non Ferrous Metals and Forming Technology)
XXX-xxxG3 mﬁﬁmmuéﬂsmaums 2((2)-0-4)
(Entrepreneurial Mindset)
XXX-XXXGE5 ?;]‘Um?zaw;im 2((2)-0-4)
(Holistic Well-being)
37 17((15)-6-30)

= o
AMANTIIANTYIN 2

Iunein (e - U§UR - Anwimenule)

238-341 nsnimadeuuazlansinenisidon 3((3)-0-6)
(Welding Processes and Welding Metallurgy)

238-352 IFINTTUIN 3((2)-3-4)
(Ceramic Engineering)

238-353 Tadssyney 3((3)-0-6)
(Composite Materials)

238-361 msﬂizqﬂﬁ%ﬂauﬁqma%ﬁm%’ﬁmﬂﬁa@ 3((1)-4-4)

(Computer Application for Materials Engineer)
238-373 fugruaifiamendmiuianmans 3((2)-3-4)
(Basic Analytical Chemistry for Materials Science)
xoooxG8 NUTIEAYILAeN 2((2)-0-4)
(Elective Courses)
37U 17((13)-10-28)

4 -] [ o 2 =}
NAGATDU (ﬁ"lWiUUﬂﬂﬂ‘l‘.‘}'Wl'NLﬁaﬂiﬂi\N'ﬁ«l)
Sruumnein (maud - VAR - Anvimeaules)

236-391 msinaudmsuimnsmileusiayan luwesnan 320 Falus

(Practical Training for Mining and Materials Engineer)
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UM 3 (FmsuenIAINssuIaaTiaaniseuanna)

9

AANSANEIN 1
Srunumngin (aud - UATH - Anwvimeauies)

216-319 UFtRnAmnssaona 1(0-3-0)
(Mechanical Engineering Laboratory)

238-313 N ANIIUTINavaTEn 3((3)-0-6)
(Mechanical Behaviors of Materials)

238-322 Usngnsainelevlunszuaunisudetan 2((2)-0-4)
(Transport Phenomena in Materials Processing)

238-323 Tannssuiail 3((3)-0-6)
(Chemical Metallurgy)

238-333 Tanzuonnauindnuasmeluladnistugy 4((3)-3-6)
(Non Ferrous Metals and Forming Technology)

XXX-xxxG3 m%ﬁmmwjﬂsmaumi 2((2)-0-4)
(Entrepreneurial Mindset)

XXX-XXXGE5 éj‘umizaw;im 2((2)-0-4)
(Holistic Well-being)

XXx-XxxG8 ﬂﬁjmw%’nﬁaﬁ 2((2)-0-4)

(Elective Courses)
39U 19((17)-6-34)

AANISANEIN 2
Sruaunuein (Mnud - U§OR - Anwieneniies)

238-341 n55uAsNs dounaslavginenisidou 3((3)-0-6)
(Welding Processes and Welding Metallurgy)

238-352 IFINTTURTIN 3((2)-3-4)
(Ceramic Engineering)

238-353 TaiaUseney 3((3)-0-6)
(Composite Materials)

238-361 msﬂizqmﬁ%ﬂauﬁqma%ﬁm%’ﬁmﬂﬁa@ 3((1)-4-4)

(Computer Application for Materials Engineer)

238-373 fugruafifiasendmiuianmans 3((2)-3-4)
(Basic Analytical Chemistry for Materials Science)

x0ooxG8 nauTeviden 2((2)-0-4)
(Elective Courses)

XXX-XXX A aenEs 3((x)-y-2)
(Free Elective Course)

gt 20((x)-y-z)
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A1ANTSANWN 1

238-442

238-481

238-471

238-472

238-482

236-491

236/238-xxx

9
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WUN 4 (F195ULaNAIAINTTUIAANLABNLIIULATIU)

uUEin (ged - UUR - Anwiaenuies)

IFINTIUE 3((2)-3-4)
(Surface Engineering)
NN TaLaENIEUIUNIT 3((3)-0-6)
(Materials and Processes Selection)
NaFMARSHANITIATIEIAIUATR 2((2)-0-4)
(Failure Mechanics and Analysis)
nsideuan1wyestan 3((2)-3-4)
(Degradation of Materials)
Awuanaey Anulaeafouaredeuniiolunuimnsstag 1((1)-0-2)
(Environment, Safety, and Occupational Health in Materials
Engineering)
Iﬂiﬂmugimﬁmiﬁm%’ﬁmmmﬁaﬂLLi'LLazi’a@ 1 2((1)-2-3)
(Capstone Project for Mining and Materials Engineer 1)
3%1L§aﬂiuﬂéu3%1%w 3((x)-y-2)
(Professional Elective Course)

59U 17((x)-y-2)

= o
AMANTIIANYIN 2

236-492

236/238-xxx

XXX-XXX

XXX-XXX

XXX-XXXG8

lassnuysannsdmsulmnsimvileasuayian 2

Iunnein (e - U§UR - Anwimenuie)

4((1)-6-5)

(Capstone Project for Mining and Materials Engineer 1)

Avidentunguindn
(Professional Elective Course)
L AR0RIGE]

(Free Elective Course)

L AR0RIGE]

(Free Elective Course)
nauseAnden

(Elective Courses)

33U

3((x)-y-2)

3((x)-y-2)

3((x)-y-2)

2((2)-0-4)

15((x)-y-2)
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A1ANTSANWN 1

238-442

238-481

238-471

238-472

238-482

236/238-xxx

236/238-xxx

XXX-XXX
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uUnEin (Mged - UUR - Anwimenuies)

FFINTIUR? 3((2)-3-4)
(Surface Engineering)

NSHONTAAWALNIZUIUNTT 3((3)-0-6)
(Materials and Processes Selection)

NaFAnSHAYNITIATIEIAIUATR 2((2)-0-4)
(Failure Mechanics and Analysis)

nsideuanwyestan 3((2)-3-4)
(Degradation of Materials)

Awuanaey Anuvaeafouarereuniielunuimnssta 1((1)-0-2)
(Environment, Safety, and Occupational Health in Materials Engineering)
%Mﬁaﬂiunéﬁm%w 3((x)-y-2)
(Professional Elective Course)

%Mﬁaﬂiuﬂéﬁm% 3((x)-y-2)
(Professional Elective Course)

v aenEs 3((x)-y-2)

(Free Elective Course)

594 21((x)-y-z)

= o
AMANTIIANTYIN 2

236-494

Iuunnein (naud - U§UR - Anwisenuie)

anfafnudmsUImNsmlasskag ia 6(0-36-0)
(Cooperative Education for Mining and Materials Engineer)

5 6(0-36-0)
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Tnevdngmstiisuuuumsdansdeunisaou feil

1) ﬁma?mﬁ'{f@miﬁﬂmL%qqimwmsmiL%’augﬁ’umsﬁ’mu (Work Integrated Leamning: WIL)
diolmAnnisiFousfianansnufofeulanse wu nadsusiiuunisasiionass nsnaunany
n1915gus anUsraunisaiasswennenisunwanfunindeuluneaiou sialugvuuuves
msfne1ide msflne anfafne nsvhaudiiedses Wunu nedeluiisedniiaonumsn wiL
lunesnnsesay 50 vesduaunwIsinlunnnivianzremdngns nididanusuiiody
BT $Pamia uagienvu nssylme

2) tmuslniisgivaniafny/msinufoimuiianiisdniinun TnefylufiRnuaniafng
luussnisesay 10 vesdutdnAnwlundngns

3) AnuAlndnITIANSISEUNTAOULULLTIN (active learing) luusuninseway 70 vaesgivily

NANERT

4) mwualinagdnlenwdingusilunisdanisiseunisaeuluuesnnsosas 50 10931839

. MsRaIAMEneuvastnAnu lundngns

AMENYMZYDITNANY

HaaWSN33euivamEangas (PLOs)

AndnwMzyAnaTa Y

ﬁmmw%mﬁ%ﬁauﬁ?ﬂmﬁ naoalIal Avinwylu
151y arwrlunisd easuarnisiniaus dAy
suflnvounenuLey/diaunarassenussalunis
Useneudvdw anunsadiusalmanfuaninwanasy
Tun5v9u NMSUSMSIANITAULBY Lazdln1izaAINy

v
Y

PLO 3 HoansvoyanenWsfinainuats Tnglyniwilne
yEemwmdingulaosnignpoauasasasziiu

PLO 4 usnseenivmuiuinveunenulosLardany Tny
ANTNDRTIIIUTTUMTININLALNY LY

PLO 5 VLI”N’Wi"JﬁJﬁJUEgalulgﬁl’lMUVlUﬁwﬁgﬂug’ngﬁ’]LLaS
r;gmu dioussaTanUssasavessuitladusounng

PLO7 Aunuveyalaslymaluladarsaunaain

wiasvayaiiietiala iomsiTuuzamenuLes

AMANBALYARNINIYITNITOAENT
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5. WRUTLAAINIINTEIANNTURAYUNATWSNTITBUST2AUNaNgAS (PLOS) g9183v1 (Curriculum Mapping)

| 1889 Introductory R ¥u1e849 Reinforce M %1889 Mastery
- - . % s HAAWSNTSEUIIEAUNANgAS (PLOS)
187391 / YA wazniiein FuUN
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8
v AnAnynaly
GE 1 Mwkazn13dedns 2((2)-0-4) 1 I I I I
GE 2 MsimuALAR 2((2)-0-4) 2 | | | |
GE 3 msﬁmmuéﬂﬁznaumi 2((2)-0-4) 3 I I I I
GE 4 mslumeluladiavia 2((2)-0-9) 3 I I I I
GE 5 qmmuzaaﬁsm 2(2)-0-4) 1 I I I I
GE 6 Inansnsauzuazrmsinnnfiddu 2((2)-0-4) 2 | | I |
GE 7 msvsusalmaniunairvedan 2((2)-0-4) 2 I I I I
GE 8 9183%4&0nN 2(2-0-4) | 34 | | ! |
9. 183V NaNe
1) nguivINugIUNIAINeImansuazadnaans
200-112 ﬂﬂimmam%ﬁugmﬁm%’ﬁmm 3((3)-0-6) 1 I I I I
200-113 ﬂ%ﬂéﬁugmﬁ’m%ﬁmﬂi 3((3)-0-6) 1 | | ! I
333-112 UQﬁ’amiﬂﬁﬂéﬁugmﬁm%’ﬁmm 1(0-3-0) 1 I I I I
200-114 mﬁﬁugmﬁm%imﬂi 3((3)-0-6) 1 | | ! I
325-107 UQﬁ’amnﬂﬁﬁugmﬁm%’ﬁmm 1(0-2-1) 1 I I I I
200-118 Aanadnsuienns 2 3((3)-0-6) 1 I I I I
200-119 UftRnmsRAnadmiudang 2 1(0-2-1) 1 I I I I
3224110 WwAagdannees 3((3)-0-6) 1 I | I
332-129  Anermanslan 3((3)-0-6) 1 I I I
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HAAWSNTSEUIIEAUNANgAS (PLOS)

519291 / YAV waznueia Futn
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8
347-208 ﬁugwuaaaﬁm%’ﬁmm 3((3)-0-6) 2 I | | | |
236-112  s3aling1menm 3((2)-3-4) 2 R | | | | |
238-373 ﬁuug’mmﬁ%meﬁﬁm%’uifmmamg 3((2)-3-4) 3 R | | | R R
2) nzju%ﬁnaju%mﬁugﬂumﬁmnisu
200-102  glanimingsy 1((1)-0-2) 1 ! ! |
200-116 ‘ﬁugwumsﬁsu‘lﬂmmmauﬁama%ﬁ’m%ﬁmm 3((2)-2-5) 1 | | | R |
200-117 L%uLLUU%mﬂﬁimﬁugm 2((1)-3-2) 1 I | | | |
226-214 ﬁssmumimﬁmﬁugm 2((1)-3-2) 1 | | | | |
238-111 R IPFEH 2((2)-0-4) 1 | | | |
221-101 nafanTImINTIY 1 3((3)-0-6) 2 | | |
236-201 aun1sdeyiusuarBidaiiavdnivimnamiies 1((1)-0-2) 2 R |
uayJan
3) NNIVINFUIVNANIENNAUIAINTIUMETDIUTUAL TR
3.1) Jy0eAuiFEusM
236-111 Jalanvirdmnssumiloausuas Yan 1((1)-0-2) 1 | | | | |
236131 nildmiuimnswileusuas Tan 2((2)-0-4) 1 | | | | |
238-221 guvmamansuasian 3((3)-0-6) 2 | R | |
238212 namaniian 3(3)-0-6) 2 R | | |
238-323  lannssuail 3((3)-0-6) 3 R R | |
216-319 UFtRnsImnssedona 1(0-3-0) 3 M | | R
3.2) Jy1UsAu
3.2.1) 3USAUBNIAINTIUMEDIUT
216292 namansvedlua 3((3)-0-6) 2 R R
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HAAWSNTSEUIIEAUNANgAS (PLOS)

519291 / YAV waznueia Fuli
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLOS8

236-213  Wskawiiu 3((2)-3-) 2 ! R | R |
236-221 N1999ALUULAZN1TVIALBIHIAUY 3((3)-0-6) 2 R R | R | R R R
236-222 nseenwuukazmsviiedany 3((3)-0-6) 2 I R | R R |
236-332 wifaszndmiuiemnsmiioous 2((1)-3-2) 3 R R | R R
236-341 welulagnsseinlunumiioaus 4((2)-6-4) 3 R M | | | R R
236-351  inAlulaBnisuaug 1 3((2)-3-4) 3 R M ! ! | R R
236-352 AllAENITULALLS 2 3((2)-3-4) 3 R M | | | R R
236-361 myszidalunuienssy 3((3)-0-6) 3 R M | | | R R
236-362 nMsYimilesiu nllssiuusyau wazullowsy 2((1)-3-2) 3 M M | | R | R
236-363 530lmALiA 3((2)-3-9) 3 M R | | R |
236371 Wawnsuussenadmiuimnamiiesus 3((2)-3-4) 3 R R | M R M
236-464 dunnaeunazanuvasasslunumiiouns 3((3)-0-6) il R M | | | R
236-465 nsnsupuLaznIseenuuulunumilows 3((2)-3-4) 4 R M | R R | M
236-481 Lﬂi‘lﬂgmﬂm%mﬁaﬂLLi‘LLazﬂﬁ‘UizLfluiﬂﬁﬁmi 4(3)-3-6) 4 M M R | R R | R
236-482 nganedmiUimnsvioas 1(1)-0-2) 4 R | M ! | R
3.2.2) JydsAutenifnssudsn
238-231 TannssuNIgnIn 3((3)-0-6) 2 R | | | | | |
238232 Tomenquindnuasmeluladnistugy 4(3)-3-6) 2 R R R | R R R
238-251 Yennssunedies 3((3)-0-6) 2 R R R | R R |
225-331 N1IATUANANIN 3((3)-0-6) 2 | | | | R |
238-313 NOANTIUTInavaadan 3((3)-0-6) 3 R | | | |
238322 Usingnsanegleulunszuaunisudnian 2((2)-0-9) 3 R | R I |
238-333  lavsuennqudnuasmeluladnisiugy 4((3)-3-6) 3 R R R | R R R
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HAAWSNTSEUIIEAUNANgAS (PLOS)

519291 / YAV waznueia Fuli
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLOS8

238-341 s msWenuaslaveinennisiden 3((3)-0-6) 3 M R R | | | R R
238-352 FFINTIUIN 3((2)-3-4) 3 R R R | R R |
238-353  Jasiteusyneu 3((3)-0-6) 3 | R R | | R |
238-361 nsuszEnalRouRimesdmiuAmnTTan 3((1)-4-4) 3 R R R | | M R R
238-442 IFMINTTUH 3((2)-3-4) 4 M R | | | R |
238-471 NaFMANTHATNTTIATIEMAIUATR 2((2)-0-4) 4 M R | | | | R
238-472 sidenan myesian 3((2)-3-4) 4 | M R | R | R |
238-481 NsEeNTankagNIEUIUNIT 3((3)-0-6) 4 R R R | R M R R
238-482 Aawnaey Anulasnisuazendrounitlumdmnssy 1(1)-0-2)

a0 4 R M R
3.3) AV UADNIVITIN
236-401 ﬁ’asﬂaﬂLﬂwﬁﬂ’aﬂsiuLwﬁaqLLéLLaz”a@ 1 1-3((x)-y-2) 4 R R | | | R | R
236-402 ﬁa%@ﬁmiﬁmﬂﬁmmﬁammaﬁa@ 2 1-3((x)-y-2) 4 R R | | | R | R
236-403 ﬁ’asﬂaﬂLﬂ‘lﬁmﬂsiuLwﬁaqLLéLLaﬁa@ 3 1-3((x)-y-2) 4 R R | | | R | R
236-404 ﬁa{faﬁmiﬁmﬂﬁiuLwﬁaﬂLLéLLaﬁa@ 4 1-3((0-y-2) 4 R R | | | R | R
236-414  SIERNYIAILS 3((2)-3-4) i R R ! R ! R R R
236-415 NSETINNGIT 3((3)-0-6) 4 M R R R R M R R
236416  wialulaBiuina 3(3)-0-6) a M R R | R | R
236-423 uuziIrnssudlngdey 3((3)-0-6) 4 R | R | | |
236-453 wialulagnisanauin 3((3)-0-6) 4 R M | | | R R
236-454 nswasaufiu 3((3)-0-6) 4 R M | | | R R
236-455 msthveadenduinlyluy 3((3)-0-6) 4 R I I | |
236-466 FFNTIUALANIY 3((3)-0-6) 4 M R | | R R R
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HAAWSNTSEUIIEAUNANgAS (PLOS)

519291 / YAV waznueia Fuli
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8

236-467 syAURLATNTUIIIIN 3((3)-0-6) 4 R R | R | R R |
236-468 naransvesiiuilelunsesnuuumiioons 3((3)-0-6) 4 M R | R R R R
238450 YamuiluuaznsUssynalaey 3(3)-0-6) q R M | | | | |

238455 Yag@ansunng 3(3)-0-6) q R R | | |

238456 YandwiumelulatndinuuarAunnaon 3((3)-0-6) 4 R R | | | |
238-463 ANSEENUUULLTLN 3((2)-3-4) 4 | | | | R M R |
3.4) Taseunazannafnen

236-391 Ansudmsuimnsmiieasuay Yan lwaijm 3 M M M M M M M M

! 320 a9

236-491 Immugsmmiﬁm%’ﬁmﬂimﬁaaLL%LLazi’a@ 1 2((1)-2-3) 4 M M M M M M M M
236492 lasanuysannsdmsuimnsimiosusuay van 2 4((1)-6-5) 4 M M M M M M M M
236-094  aviednudmiuimnaiviloausiay Tan 6(0-36-0) 4 M M M M M M M M
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Al asgvinfenmuaLarANEIAYURIAIN]
A2 fpnugadulunmsaummnay
A6 UnSudalny

AT fgralunisuansmuAniu

S1 vinwensasinszesadusyuy
$3 finwrnsduauToya

Sa ﬁﬂwmiﬂiaaLméa%aaﬂaﬁﬁﬁaﬁa
S5 VinwEAATEMTTaaY

s6 sinwzmslumeluladuaziaiasie
S9 ﬁnwmmfﬁyﬂzym

S10 iNweN15ANSISUASINETIA

PLO2 ®9NkuUUNIZUIUNITHER

s vIenszuIuNTUTUUTeTan n

K1 #UgIumaInegneans

K2 NUgumaIfmnssuaIans

Al asenindannALazANNEIAYYBIANS

A2 fanussiulunsaumeainey

S1 Winwen1sAnInsEesadussuy

S2 VINYENNTYSUILATNITODALUY
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HAANSN1TEBUSEAUNANgAS

(PLOs)

Knowledge

Attitude

Skill

Wufinsiudanasy laeaiieda
Jaguaruvann A gn193eaInssy

LASNINATYYAERNT

K3 Anussiluasuviaus

Ka aumsvhviles

K5 AIUNTTUAILT

K6 MuNIUIMIIAMamiions

K7 Munguanemiloss

K8 MULATYEANANILYTDIS

K9 muAsunaeulunumions

K10 pulusunsumesfmeslunuimiioss
K11 flugiumsiansnans

K12 aulannsy

K13 puigsdin

K14 6?m’°iaqﬂizﬂau

K15 5ﬂuﬂszuauﬂwsﬂ'ﬁu3ﬁaq

K16 ﬁymmﬁmwﬁamﬁamaﬁa@

K17 anunsdamsmaimnssutan

K18 aulusunsuameyndimngstan
K19 @?ﬂwﬁﬂﬂ'ﬁhyum%aga

K21 ANUIANUITTUTIUNAZ NS NNEY

Ad finnudedng

A5 farailaning Sutsmnudnudiu

A6 Dnsudslu

AT Siwmmalunisuansninufnidiu

A9 flausuierounenuLosuazdeny
A10 aszwiindsnnuavensun it

Uselgyuvasdiny

53 finwrnsiuauToya

Sa ﬁmyzmiﬂﬁaqL,méqsdyayjaﬁm,%aﬁa
S5 VinuEAnTTMTT Y

s6 vinwynslamaluladuasiedosile
S9 ﬁmﬁzmmh”ﬁzgm

S10 iN¥EAISANSISURSINETIA

PLO3 deansvoyanay Wan
narnvaly laslynrwrlnense
AN ulABENYNADILATATS

Usziu

T

K19 pnumannsaumveya
K20 munisaeaswaynIsuaue

K22 fiugunisdany

A5 fianulaning SuieaanuAnaiu
A6 Unsudsluy
AT Swsnalun1suaninuAnLdiu

A9 TAMUSURATUNDAULD AT EIAL

i

53 finwzmsdunuToya

Sa ﬁﬂ‘wzﬂ’]iﬂiaﬂLLMéﬂ‘J@iﬂaﬁﬁ’lL%aa@
S7 Fnwensdeans

S8 Yin¥NITIANITLIAN

S11 7inwen15USUFIRINan1uNITa
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HAANSN1TEBUSEAUNANgAS

(PLOs)

Knowledge

Attitude

Skill

512 VinwgnsunLaueveya

PLO4 wami@aneg 9A3I1Y
SURATOUN DAULBILATHIAL LAY

ANT9D9958IUT UMV TN LAY

novINY

K7 QWUﬂ{]MNWEJLVIﬁENLLS

K19 munannsaumveya

K21 ANUIANUITTEUTIULAZ NN NNY

K22 fiugunsdeny

A3 tuuazANUSURAgU

Ad Slaudedne

A5 farailaning Sutsmnudnuiu
A6 Dnsudslu

AT Siwmnalunisuansninufnidiu

A8 ERUTUNINTFIULALATILIUTTLUIVITN

a

A9 fipnuURntoURDRULBILATEIAY
A10 asgniindanaiaIvaan sundeymiite

Uszlovuvasdeny

S1 vinwensAsinztesdusyuy
53 finurnsduauToya

Sa VTﬂwﬂﬁnﬁauméq%aagaﬁﬁﬁaﬁa
S7 finwensdeans

S8 Yin¥NIIIANITLIAT

S9 ﬁmﬁzmmh”ﬁzgm

S11 finwzn1sUSUAIMNEan LN

PLO5 vinusiuduydulaniy
unumnslugIugEinuagEA1Y Live
1958700 Uszainveanui tasy

UUNUY

K19 aMuvmannIsaumveNa
K20 p1un1sdeanskaznsuLEue

K22 Wugumnadany

A3 TtulazANUSURAeU

AG finnudedng

A5 farailaning Susanudnuiu

A8 8OUTULINITFIULALITTENUTTAULWIN TN
A9 flausuisrounenuLosuazdeay

A10 mszwﬁﬂﬁa@mmﬁuaqmnuﬁyﬁmmLﬁa

Uszlovuvasdeny

S1 Wnwensananszresnaduszuy
S4 ﬁﬂwmiﬂiaqLmévﬂyaaﬂaﬁﬁﬁaﬁa
S7 Wnwensdeans

S8 1iNweN15IANITLIAN

S9 ﬁﬂwmil,l,h”ﬂgym

S10 YinwEn3ARSBLATIIETSA

S11 7inwen15USUFIBINan1UATT

PLO6 88ALUU WATNAAIT
Aevesiuimnssumilauswie
an Taglglsunsuneufianes
lwsmeisewnsedle Wolnsen

o

sndulanazmveasulaeegnees

K1 ﬁugmmﬁwmmam%

K2 ﬁugmmﬁmmmmam%
K3 aussiluaziviaus

Ka aumsvhviles

K5 ATUNTUASUS

K6 MIUn1SUSHISTINNISInilods

Al mwﬁﬂﬁa@mﬂ'wLLazmmﬁwé’maammg
A2 fenassiulumsaumenay

A6 1Onsuddly

AT fnralunsuansmuAniu

A10 pszviindsnauavasnsun it

Uszlovurasdeny

S1 Wnwensananszresnaiusyuy
S2 YiNEENTYINILAYNITOBNKUY

53 finwrnsduauToya

! ﬁﬂwzmiﬂﬁaqLméqsdyaaﬂaﬁﬁ'n%ﬁa
S5 VinwEAnTEmTaTaaY

S6 vinweNslamAlulaguaziAseddle
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HAANSN1TEBUSEAUNANgAS

(PLOs)

Knowledge

Attitude

Skill

K7 gwuﬂgwmamﬁamé

K8 gwumswgmam%mﬁamé

K9 auAsnaeslunumiious

K10 plUsunsupeuiamesiusnumiious
K11 ﬁugmmﬁaqmam%

K12 pilannssy

K13 s

K14 G?’]‘LJ%I@U?%HEJU

K15 r’ﬁvmﬂszmums%ugﬂfa@

K16 @i”mﬂ’]ﬁlmwﬁamﬁamaﬁa@

K17 GTmmi%’mmimﬁmﬂssufa@

K18 Gi”ﬂuIUiLmeLawwmﬁmﬂiiﬁa@

K19 pnumannsaumveya

S9 vinwzn1skndeym

S10 INWEAISANSISURTINETIA

PLO7 duauvoyalaaly

wAlulagansaunmINuMAeya

=

Meiiola WemsiFeusnienuLes

K19 mwé’ﬂmsmmﬁua;@
K20 m1un1sd@oa1suagn1suLaue

K22 ugumnadany

Al mwﬁﬂﬁﬂﬂmmLLazﬂ’mua‘hﬁ’zyﬁuammug
A2 fenassiulumsaumeinay

Ad fianudedng

A6 Dn3udsl

AT fmnralunsuansnIuAnY

'
a

A9 TAMUSURATEUNDAULD LAY EIAL
A10 asgniindanaAIvaIN sundyniite

Uselgyuvasdiny

sS4 ﬁﬂmminiaqLméwaaﬂaﬁmﬁaﬁa
s6 sinwzmslumelulatuaziaiasiie
S7 Wnwensdedns

S8 1inweN15IANITLIAN

S9 ﬁmﬂzmmfﬁyﬂzym

512 finwgmsiaueveya
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HAANSN1TEBUSEAUNANgAS

(PLOs)

Knowledge

Attitude

Skill

PLO8 UHUufeun1uIAIngsy
g oaus uazdan luaniu
Usznounisladiiagateniui

IaSuneuning (WiuanfaFne)

K1 ﬁugmmﬁmmmam%

K2 Nugumeimnssueans

K3 Aussluasuvaus

Ka aumsvhiviles

K5 AUNNSUATIS

K6 AumsuImsiamamiions

K7 anungvisneiiions

K8 AULATHEAARTIVTD IS

K9 auAswinaoslunumions

K10 pulusunsupoufiameslunuviious
K11 ﬁugmmﬁa@mam%

K12 prulavinssu

K13 puigsniin

K14 awmfaqﬂizﬂau

K15 @?ﬂuﬂszmumsﬁugﬂi’aq

K16 oﬁy’mmﬁmwﬁamﬁﬁmaﬁa@

K17 anunsdamsmaimnssutan
K18 aulusunsuameyndimngstan
K19 pumdnnisaumveya

K20 prumsAsansuaznsilaue

K21 ANU3AUATIIIUTIUNAENNYANE

K22 Nugunnadany

A1 nsgviindenmauazauddaesng
A2 ﬁmmgaﬁﬂumsgumﬁmau

A3 fRtsuarausSuRnvou

A4 finnudedng

A5 fannulaning SumsmnuAnuiu

A6 DUl

AT Siwsnalunisuansninufndiu

A8 8OUTULINIFIULALITTENUTTALWIN TN
A9 flausuinrounenuLosazdeay

A10 mswﬁﬂﬁq@mhwmmm;ﬂﬁymLﬁa

Uselgyuvasdiny

S1 vinwensAsiAszesadusT Uy
S2 VinyeNTYIUILALNTERALUY

53 finwrnsduauToya

Sa ﬁﬂwminﬁaﬂwéﬁagaﬁﬁﬁaﬁa
S5 VinuEAnTEMTTaY

s6 vinwynslamaluladuasiedosile
S7 Wnwensdedns

S8 1in¥eN15IANITIAN

S9 ﬁnwﬂ’mmvffzym

510 finwen1sAn3Buas9assn

S11 WnwegmsUSufmuaaunnsal

S12 finwgmsiiaueveya




Knowledge

Attitude/Feel
(Affective)

SkilVDo

(Psychomotor)

K1 ‘ﬁugmmﬁmmmam%

K2 fugumeimnssuaans

K3 PUBSTNAYLIANLS

Ka aumsvhviles

K5 AUNTTUAILT

K6 AumsuImsiamamiioons

K7 Munguanemiloss

K8 MULATYEAANYToIS

K9 auAswnaoslunumions

K10 pulusunsumesfmeslunuimiions
K11 ﬁugmmﬁaqmam%

K12 pulannssa

K13 puigsdin

K14 éumdfa@ﬁizﬂau

K15 @?ﬂuﬂizmumisﬁugﬁaq

K16 aﬂumﬁmwﬁamﬁaﬁuaﬁaﬂ

K17 anunsdnmsmaimnssutan
K18 aulusunsuameynsimngtan
K19 @?ﬂwﬁﬂﬂﬁhyum%azda

K20 prumsAsansuaznnilaue

K21 ANU3AUATIIIUTIUNAENN NS

K22 Nugumnadany

A1 nsgviindenmauazauddaesng
A2 ﬁmmgaﬁﬂumsgumﬁmau

A3 fRtsuazausuRnveu

A4 finnudedng

A5 fannulanins SuilsmnuAsudiy

A6 DUl

AT fnralunsuaninIuAny

A8 8OUTULINITFIULALITTENUTTALWIN TN
A9 flausuinrounenuLosuazdeay

A10 asgntinfaguavesnisundyiiieusslevuvesdsny

S1 vinwznsaniAszesadiusyuy
S2 ViNYeNTYIUILALNTERALUY

53 finurnsAuauToyA

! ﬁﬂwzmiﬂiaqLméqﬂjyaagaﬁﬁ%%aﬁa
S5 TinuEAATIEMTIT Y

s6 vinwynslamaluladuasiedosile
S7 Wnwensdedns

S8 iNEN15IANITLIAN

S9 ﬁﬂwzmﬂmyﬂzym

510 finwen1sAn3Buas9EssA

S11 WnwensUSuimuaaIunisal

512 finwgmstiaueveya

74
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AMARNUIN A

519791 / ngua1se / Yadvn (Module)

Knowledge / Attitude / Skill

. SIHAVNANL

1) NFUIVINUFIUNINGIAEASUATANAAIENS

200-112 ﬂajmmam%ﬁugma‘im%’u%mm 3((3)-0-6) K1,10,18 A2,3,4, 51,5,6,9

200-113 MAndfugudmiuiang 3(3-0-6) | K1 A2,3,4,7 51,569

333-112 ﬂﬁ‘ﬁ’aﬂWiﬂﬁﬂéﬂﬁugmﬁm%’ﬁmm 1(0-3-0) K1 A2,3,4,7,9 51,5,6,9

200-114 Lﬂﬁ‘ﬁugmﬁm%’ﬁmﬂi 3((3)-0-6) K1 A2,3,4, 51,5,6,9

325-107 Uﬁﬁ’amimﬁﬁug’mém%’uimﬂi 1(0-2-1) K1 A2,3,4,9 S1,5,6,9

200-118 fAnadmiuimns 2 3((3)-0-6) K1 A2,3,4,7 51,5,6,9

200-119 UftRmsAanadmiuiamng 2 1(0-2-1) K1 A2,3,4,7,9 51,5,6,9

322-110 Lma@é’amma% 3((3)-0-6) K1 A2,3,4, 51,5,6,9

332-129 Angenansian 3((3)-0-6) K1,3 A2,3,4, 51,5,6,9,10

347-208 ugruadndmsudens 3(3-0-6) | K12 A2,3,4 51,3,4,5,6,9

236-112 5583818 3((2)-3-4) K1,3 A3,4,6 S3,4,6,9

238-373 HuguaiinsedmiuTagans 3(2)-3-0) | K1,2,11,12,13,14,16,17,19,20 A2,3,4,5,7,8 51,3,4,5,6,7,9,12
2) naju%ﬁmnssuﬁugﬂu

200-102 glaniFnssy 1(1):0-2) | K2,19 A1,2,3,4,6,89 51,3,4,5,6,9,10
200-116 fugrumaideulsunsuaeufinmesdmiuiang 3((2)-2-5) K2,10,18 A2,3,4,7 51,2,5,6,9,10
200-117 L%mwﬁmﬂﬁﬁuﬁugm 2((1)-2-3) K2 A2,3,4,7 51,2,5,6,9,10

221-101 NaMANSIFINTSY 1 3((3)-0-6) K2 A2,3,4 S1,5,6
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519391 / ngua1se / Yadvn (Module)

Knowledge / Attitude / Skill

¥
=

226-214 NTEUIUNTHANNUFIU 2((1)-3-2) K2 A3,4,7,8, 52,6,8,9,10,11

238-111 @R 3IFINTY 2((2)-0-4) K2,11 A3,4,6 51,10

236-201 aunsidseyiusiayindeiavdmivimnavilowsuartag | 1(1-0-2) K1,2,10,18 A2,3.4, S1,3,5,6,9

3) NGUIVIIN

3.1) AU IAURHUTIN

236-111 WelanvimiAmnssuinileusuay Yan (1)-0-2) | K2,3,4,5679,11,12,13,14,15,16,20 A1,3,4,6,89 51,10,11,12
236-131 nfidmvAmnsiniiesusuaz fan 2((2)-0-4) K1,2,3,11 A3,4 S1,5,6,9

238-212 namansian 3(3-0-6) | K2A2,3,45156

238-221 qmmwamam%maﬁaq 3((2)-0-6) K1,2 A1,3,4,6 S1,5,6,9

238-323 lavnssuadl 3((3)-0-6) K1,2,12,19,20 A1,2,3,4 51,3,4,12

216-319 UfRnsimnssuAiona 1(0-3-0) K2 A2,3,4,9 51,3,5,6,7,89,11,12

3.2) 31USAY

3.2.1) 3WUIAUDNIANTTUALDIUS

216-292 namansvesiva 3((3-0-6) | K2A2,3,45156

236-213 uswaziiu 3((2)-3-4) K3 A3,4,6 53,4,6,9

236-221 NN5DBNWUULALNNTYINLNLDIRIAY 3((3)-0-6) K1,2,3,4,7,8,10,19,20,21,22 A2,3,4,8,9,10 51,2,3,5,6,7,9,12
236-222 ﬂ’]iE]’e]ﬂLLUULLa%ﬂ’]'ﬁV‘l”lmﬁaﬂﬁyﬁu 3((3)-0-6) K1,2,3,4,7,8,10,19,20,21 A2,3,4,8,9,10 S1,2,3,5,6,7,9,12
236-332 \piAAsgidmsUImnswiio s 2((1)-3-2) K1,2,3 A3,4 51,5,6,9

236-301 waluladnsSeinluaumiions 4((2)-6-4) K2,3,4,6,7,21 A3,4,8,9,10 S1,2,5,6,7,8,9,11,12

236-351 WiAlulaBnsuaaus 1 3((2)-3-4) K1,2,3,5,7,22 A2,3,4,8,9,10 S1,2,3,4,5,6,7,9,10,11,12
236-352 L%ﬂiuiagﬂﬁl,wﬁl,l,il 2 3((2)-3-4) K1,2,3,5,7,20 A2,3,4,8,9,10 S1,2,3,4,5,6,7,9,10,11,12

236-361 N55EUAMUIAINTTY

3((3)-0-6)

K1,2,3,4,7,8,9,10 A1,3,4,6,8 51,2,5,6,9,10,12
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519391 / ngua1se / Yadvn (Module)

Knowledge / Attitude / Skill

236-362 NMIVIMNLDIRUMLDINUUITEIU wazinloamnsne 2((1)-3-2) K1,2,3,4,7,8,10,19,20,21,22 A2,3,4,8,9,10 51,2,3,5,6,7,9,12
236-363 s3aimaiia 3((2)-3-4) K1,2,3,4,6,10 A1,3,4,7,8,9,10 51,2,5,6,9,10,12

236-371 Tsunsudszgnadmiudmnamiions 3((2)-3-4) K1,2,3,4,6,10 A1,2,3,4,6,7,9 51,2,3,5,6,8,9,10,11,12

236-464 ?ﬁmﬂgauLLasmmUaamﬁﬂmmmﬁam% 3((3)-0-6) K1,2,3,6,7,9,10 A1,2,3,4,8,9,10 S1,2,3,4,5,6,12

236-065 M3NuRUkarnseenuuUlImEeus 3((2)-3-4) K1,2,3,4,5,6,7,8,9,10,19,20,21,22 A1,2,3,4,7,8,9,10 S1,2,3,4,5,6,9,10,12
236-481 megmamiwﬁamﬂl,asma 4((3)-3-6) K1,2,3,4,5,6,7,8,9,10,19,20,21,22 A2,3,4,7,8,9,10 51,2,3,4,5,6,7,9,12
236-482 ﬂgumaﬁm%’uimmmﬁawﬁ' 1((1)-0-2) K2,6,7,9,21,22 A3,4,5,7,8,10 51,7,9,10,11

3.2.2) Jy1dsAutanifIngsudsn

238-231 Tannssun18nIn 3((2)-0-6) K1,2,11,12,15,19,20 A1,2,7 S1,2,5,12

238-232 lavnguivanuasmeluladmsiugy 4((3)-3-6) K1,2,11,12,15,16,18,19,20 A1,2,3,4,9 51,2,3,4,5,6,9,10,12
238-251 Fennssunedimes 3((3)-0-6) K2,14,15,16,19,20 A1,3,4,9 51,3,4,5,6,12

225-331 AMIAIUANANN 3((2)-0-6) K2,17 A1,2,3,4,5,6,7,8,9,10 S1,2,3,5,6,9,10

238-313 WeANITULTINAVDIIEN 3((3)-0-6) K2,11,12,13,14,15,16,17,19,20 A2,3,4,5,7,8,10 51,2,3,4,5,6,9,12
238-322 ‘UiﬂﬂQﬂ’1iaiﬁwiauiuﬂszmumsmamﬁa@ 2((2)-0-4) K1,2,11,19,20 A1,2 S1,3,5,12

238-333 Tanguennquindnuazimeluladnisiugy 4((3)-3-6) K1,2,11,12,15,16,18,19,20 A1,2,3,4,9 51,2,3,4,5,6,9,10,12
238-341 nssuAENsIdonLazlanInensiden 3((3)-0-6) K1,2,11,12,15,16,18,19,20 A1,3,4,7,8,9 51,2,3,4,5,6,9,12
238-442 FAINTTUNL 3((2)-3-4) K2,11,12,13,14,1619,20 A1,3,4,6 S1,3,4,6,12

238-352 FAINTIULYIIEN 3((2)-3-4) K1,2,11,12,13,14,1619,20 A1,3,4,6 S1,3,4,6,12

238-353 JaniBaUsenau 3((2)-0-6) K2,14,15,16,19,20 A1,3,4,9 S1,3,4,5,6,12

238-361 mﬁﬂsanéi%ﬂauﬂamaéﬁm%’uﬁfmmi’a@ 3((1)-4-4) K2,11,12,13,14,15,18,19,20 A2,3,4,6,9 51,2,3,5,6,10,12
238-071 NaMARSLALNSLATIENALATH 2((2)-0-4) K2,11,15,16,17,19,20 A1,2,7,9,10 S1,2,3,4,5,9,12

238-472 maﬁammwmaﬁaa 3((2)-3-4) K2,11,12,13,14,15,16,17,19,20 A1,2,7,9,10 S1,2,3,4,5,9,12
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238-481 mnﬁaa‘?ﬁ@uazmzmumi 3((2)-0-6) K2,11,12,12,14,16,17,18,19,20,22 A2,7,9,10 S1,2,3,4,5,6,12

238-482 Awnaon anulasnisuazenireuniislunuimnsuian (102 | K1,2,17 A1,2,3,4,8,9,10 51,2,3,4,5,6,12

3.3) Iaseunazannafnen

236-391 Anudwidmnsileusuar Tan luuesnn | K2,3,4,5,6,7,89,10,11,12,13,14,15,16,17,18,19,20,21,22 A1,2,3,4,5,6,7,8,9,10

320 ¥alus | 51,2,3,4,5,6,7,8,9,10,11,12

236-091 Tassnuysannsdmivimnavileausuas a 1 21-2-3) | K2,34,567,89,10,11,12,13,14,15,16,17,18,19,20,21 A1,2,3,4,5,6,7,8,9,10
S$1,2,3,4,5,6,7,8,11,12

236-492 Iﬂiqmuyimmiﬁm?ﬁmﬂimﬁammaﬁa@ 2 4(1)-6-5) K1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21 A1,2,3,4,5,6,7,8,9,10
$1,2,3,45,6,7,8,9,10,11,12

236-494 anfafnudmivimnaviionsuas tan 6(0-36-0) | K1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22 A1,2,3,4,5,6,7,8,9,10
$1,2,3,45,6,7,8,9,10,11,12

3.4) AV UADNIVIIN

236-401-4 Favefiaimnssumilosusuay Tag 1-4 1-3(0y-2) | K3,45,6,7,89,10,11,12,13,14,15,16,17,18,19,20 A1,2,3,4,5,6,7,8,9,10
$1,2,3,45,6,7,8,9,10,11,12

236-414 53EIMYUNAILS 3(2-3-4) | K3 A3,4,6,10 51,2,3,4,6,9

236-615 NNTENTITABILS 3((3)-0-6) K1,2,3,10 A1,2,3,4,5,6,7 51,2,3,4,5,6,9,10,12

236-616 weluladiunna 3((3)-0-6) K2,3,10 A1,2,3,4,5,6,7 S1,2,3,4,5,6,9,10,12

236-423 wuriirnssudlnsidey 3((3)-0-6) K2,3,19,20 A2,3,4,5,6,7 S1,2,3,4,5,6,9,10,12

236-453 wAlulagn1sanauin 3((3)-0-6) K2,5 A1,2,6 51,2,5,6,9,10

236-454 N3uAINIUTY 3(3}-0-6) | K2,5 A1,2,6 51,2,5,6,9,10,12

236-455 nsivesdsnduuilyl

3((3)-0-6)

K2,5,9,22 A1,2,6,9,10 51,2,5,6,9,10,12
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519391 / ngua1se / Yadvn (Module)

Knowledge / Attitude / Skill

236-466 AAINTIUANUAINAU 3((3)-0-6) K1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22 A1,2,3,4,5,6,7,8,9,10
51,2,3,4,5,6,7,8,9,10,11,12

236-467 sTUNUALATAITUTIN 3((3)-0-6) K1,2,3,9,22 A1,3,4,7,8,9,10 51,2,5,6,9,10,12

236-468 ﬂamamsﬁ‘maaﬁumﬁﬁummmLLUUmﬁaam' 3((3)-0-6) K1,2,3,4,6,7,10 A1,3,4,7,8,9,10 S1,2,5,6,9,10,12

238-454 ’J’aquﬂuLLaxm‘ﬂJizsgﬂéﬁ%mu 3((3)-0-6) K1, 2,11,12,13,14,16,20 A1,3,4,6 51,3,4,6,12

238-455 i’a@%amﬂmwé 3((3)-0-6) K2,11 A1,3,4,5,6 S2,3,5,6,9,10,12

238-456 Yandmiumaluladndinuuazduinaon 3((3)-0-6) K2,11,22 A1,3,4,5,6,10 52,3,5,6,9,10,12

q

238-463 N150DNLUULLNLN

3((2)-3-4)

K2,11,12,15,16,18,19,20 A2,3,5,7,9,10 51,2,5,6,10,12
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AMANUIN

WUUNDTAULEAITREALURINTEUIUNTTIANTRBUSVRUAAE T8I TunangnsNasioun15INNISISEUFLUULAGNEN (active learning)

FUIUTIYIV (ﬁwmﬁlﬂmaaﬂwé’ﬂqm)

TUUIGIVNTANTITYUTUUUTIN (active learning)

eI albladanisiseusuuulegn (active learning)

ayudnnunginiidaaeulagnne NTANISI58UIMUULIIN (active learning)

90 $1873%

90 183w Anvdusesas

- 5787997

Anduseyay

76 5197391 lneisnuayiden

100 v lunangns

- Y9IV UNANGN S

(9

&
N

$oarvanITUIUNITIANTRBUSUUULTEIN (active learning)

KANITIANITTEUSUUUNG U] Liléiam
T S e FUATUBIIDNITIANITIHUTHUULTIFN wYinuny M3LBUUUY
FWa18YT / Yo3e3u1 / wilaehn I i 94 R
, MUULUUTINENTEUIUNNTAR , » 593 LBa3n
project Joroblem WU case based, team based sodial | n15dnNns Zaeas 100
L basgd Lbase.d scenario based engagte L%EJ‘L!E g (szyLmana)
earning |reamins (5¥YIBNIIANISUT) sovaz| T | wuuvgud]
n. sngdrAnenaly GE (12 3v)
9. 18IV NN
1) AFUAYINUFIUNIMEIAEATUAzAMIAATEAS (12 1)
200-112 AdpFnansiiugudmiuiamns 3((3)-0-6) - 30 Case based 20 - 50 100
200-113 Adnanugiudmivicns 3((3)-0-6) - 30 Case based 20 - 50 100
333-112 UfRnmsfanaitugiudmiuians 1(0-3-0) - 30 Case based, Team based 20 - 50 100
200-114 dNugIudmsuIang 3((3)-0-6) - 30 Case based 20 - 50 100
325-107 YU siniinugudmiuiang 1(0-2-1) - 30 Case based, Team based 20 - 50 100
200-118 AAnadmiuimns 2 3(3-0-6) | - 30 Case based 20 | - 50 100
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$ovazvainszuIUNITIANIEEUSLUUGIN (active learning)

KAN1TIANITTBUSUUUNG ] Liléiam
v o oa 4 o s sovazvadiENsinnsEeuLuudasn wYT0UR NSLBUIUUY
Va8 / ¥a5197391 / mdein _ i i 294 -
oct borot HUUUTINYENTEUIUNITAR o N 593 1@asn

project probiem LU case based, team based, sodiat | n3InnIg Zoaaz 100

L basgd Lbasevd scenario based engage|  \Syus (Feymnmg)

eaming leaming (38U3BN133IAN358U3) Sevaz| MM | wuungud
200-119 UjURnsidnadmiviaing 2 1(0-2-1) - 30 Case based, Team based 20 - 50 100
322-110 Lma@ﬁamma% 3((3)-0-6) - 30 Case based 20 - 50 100
332-129 Ingnenanslan 3((3)-0-6) - 30 Case based 20 - 50 100
347-208 ﬁugmaaaﬁm%ﬁmm 3((3)-0-6) - 30 Case based 20 - 50 100
236-112 5583IN81NYAIN 3((2)-3-4) - 30 Case based, Team based 20 - 50 100
238-373 ﬁugmmﬁimeﬁﬁm%’ﬁa@mam‘ 3((2)-3-4) - 30 Case based, Team based 20 - 50 100
2) nguivIAINTINNUFIY (7 F91)
200-102 zjiaﬂammiu 1((1)-0-2) - 30 case based 20 - 50 100
200-116 fiugnumsdeulsunsunoufinmesdmiviang - 3((2)-2-5) - 30 case based 20 - 50 100
200-117 LGTJ‘sJuLLUﬁmﬂﬁmﬁugm 2((1)-2-3) - 30 Case based, Team based 20 - 50 100
221-101 N@MANTIFINTIA 1 3((3)-0-6) - 30 case based 20 - 50 100
226-214 ﬂixmumimémﬁugm 2((1)-3-2) - - Case based, Team based 50 - 50 100
238-111 Jag3fnssu 2((2)-0-4) - - Case based 50 - 50 100
236-201 aumsiseyitusuaziBidsavdmivimnsiniousuar T

- 30 Case based 20 - 50 100
1((1)-0-2)

3) NGUIVITN
3.1) AydsAuiFeusu (6 3v1)
236-111 Walanimdmnssumiiosuas an 1(1)-0-2) - - Case based 50 - 50 100
236-131 afldmivimnamiiosusuas an 2(2)-0-4) - - Case based, Team based 50 - 50 100
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$ovazvainszuIUNITIANIEEUSLUUGIN (active learning)

KAN1TIANITTBUSUUUNG ] Liléiam
Hasne5un / Sasnen / wiaeRa i”aaaxsuaﬁ%'mﬁmﬂ:iﬁauguwL%ﬁ{w 73‘145;%3 n“"%’“i""““
, HUULUUTNBENTEUIUNITAR _ 5 593 LBe3n
péoJeC; p[)obtedm LU case basgd, team based, social m?‘]m,,ﬁ Xaeas 100 .
ase ase scenario based engage| (3¢5 (Feymnmg)
\earning | earning (38U3BN133IAN358U3) Sovaz] MM waqfwffj

238-212 narmansian 3(310-6) | - 30 case based 20 | - 50 100
238-221 Qmﬁwamam%maﬁa@ 3((3)-0-6) - 20 Case based 30 - 50 100
238-323 lannssuadl 3((3)-0-6) - 20 Case based 30 - 50 100
216-319 Uﬁﬁaﬂ’]ﬁmﬂﬁmﬁ%"ama 1(0-3-0) - - Case based, Team based 75 - 25 100
3.2.1) AUsAuEnIAINTIULANDILS (16 F91)

216-292 namansvosing 3((3)-0-6) - 30 case based 20 - 50 100
236-213 Wskaziiu 3((2)-3-4) 10 30 Case based, Team based 10 - 50 100
236-221 N150BNWUULALNTHULIDIRIAY 3((3)-0-6) 20 20 Case based, Team based 10 - 50 100
236-222 M3senuULLaYMITwiedlaRy 3((3)-0-6) 20 20 Case based, Team based 10 - 50 100
236-332 |AiAnsendvsuirnsmilons 2((1)-3-2) - 80 Case based, Team based - - 20 100
236-301 wialuladnssadalununiioons 4((2)-6-4) 10 50 team based, Scenario based 10 - 30 100
236-351 WAllaBnsumaus 1 3((2)-3-4) 0 50 Case based, Team based 20 - 30 100
236-352 inAlulaBNITLAILT 2 3(2-34) | - 50 Case based, Team based 20 | - 30 100
236-361 N33zidalunuiengsy 3((3)-0-6) 20 - Case based, Team based 30 - 50 100
236-362 Nsvimiliasiumilosiulszau wasiullomsie  2(1)-3-2) 20 - Case based 30 - 50 100
236-363 s30dmnAiln 3((2)-3-9) 10 40 Team based 10 - 40 100
236-371 IUiLmiaJUizqﬂe;ﬁm%U'imﬂimﬁamé 3((2)-3-4) - 50 Case based, Team based 30 - 20 100
236-464 AwInaonuazadasadtlunumiions 3((3)-0-6) 20 10 Case based 20 - 50 100
236-065 M3NwaULarnseanuuUlumiieus 3((2)-3-4) 30 - Case based, Team based 40 - 30 100
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$ovazvainszuIUNITIANIEEUSLUUGIN (active learning)

KAN1TIANITTBUSUUUNG ] Liléiam
Hasne5un / Sasnen / wiaeRa i”aaaxsuaﬁ%'mﬁmﬂ:iﬁ‘augwuLSTN?S 73‘145;%3 n“"%’“i""““
, HUUUTINYENTEUIUNITAR _ N 593 1@asn
péoJeC; p[)obtedm LU case basgd, team based, social m?‘]m,,ﬁ Zoaaz 100 .
ase ase scenario based ENSAE ) 1Feyug (Szyinnna)
\earning |learing (s¥yTBMsdnnsseuy) Sovay| "M meqfwffj

236-481 Lﬂiiﬁgmaﬁl%mﬁmuﬂmSfﬂi 4(3)-3-6) 20 - Case based 30 - 50 100
236-482 ﬂawmaﬁm%’ﬁmﬂimﬁmlﬁ 1((1)-0-2) - 30 team based, Scenario based 30 - 40 100
3.2.2) Ay1UsAURNIAINTINIER (16 F91)
238-231 1annssunenIn 3((3)-0-6) - 20 Case based 30 - 50 100
238-232 lavenauimanuasmeluladmstugy 4(3)-3-6) | 50 - Case based, Team based 20 - 30 100
238-251 3mNssamedios 3((3)-0-6) - 20 Case based 30 - 50 100
225-331 MIATUANAAIN 3((3)-0-6) - 20 Case based 30 - 50 100
238-313 W AnIsuLBINavedan 3((3)-0-6) - 20 Case based 30 - 50 100
238-322 Usingmsaimelelunszuiunsuanian 2((2)-0-4) - 10 Case based 40 - 50 100
238-333 Iamuaﬂﬂfjumﬁmmmm‘iu‘l@ﬁmsﬁugﬂ 4((3)-3-6) 50 - Case based, Team based 20 - 30 100
238-301 n3niEmaidounaglansinenisidon 3((3)-0-6) - 30 Team based 20 - 50 100
238-352 IAINTIULIIEN 3((2)-3-4) - 20 Case based 30 - 50 100
238-353 YanLeUsenau 3((3)-0-6) - 20 Case based 30 - 50 100
238-361 mﬁﬂizqﬂsﬁﬁz’fﬂauﬁaLmagﬁww%’uiﬂqﬂii’a@ 3((1)-4-4) - 50 team based, Scenario based 30 - 20 100
238-442 AN TURA7 3((2)-3-6) - - Case based 50 - 50 100
238-471 NaFanTuazNTIATIENALRTR 2((2)-0-4) - 40 Case based 20 - 40 100
238-472 mil,?iauamwmaﬁaa 3((2)-3-4) - 20 Team based 50 - 30 100
238-481 MILGONTANLATNTEUIUNNT 3((3)-0-6)

40 10 Case based 20 - 30 100
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$ovazvainszuIUNITIANIEEUSLUUGIN (active learning)

KAN1TIANITTBUSUUUNG ] Liléiam
Hasne5un / Sasnen / wiaeRa i”aaaxsuaﬁ%'mﬁmﬂ:iﬁ‘augwuLSTN?S 73‘145;%3 n“"%’“i""““
, LUULUUINBENIZUIUNISAR _ . 59 L3N
project jproblem WU case based, team based, social A3IANTS Xaeas 100 ,
based | based scenario based engage| (3¢5 (Feymnmg)
\earning | earning (38U3BN133IAN358U3) Sovaz] MM meqfwffj
238-482 Aunaey Anulasaituareeundielunuimnssutag 20 10 Case based 20 >0 100
1((1)-0-2)

3.3) lasssuuazannafnel (4 1)

236-391 Anudwivimnsileusuas Tan lunosnn 320 . | 95 - 5 - 100

236-091 lnssnuysannsdmivimnaviloausuasiag 1 2(1-2-3) | 90 - 5 - 100

236-492 Tnssnuysanmsdmivimnsvileausuasian 2 4((1)-6-5) 95 - 5 - 100

236-094 avAafnudmiuimnaivilowsuay Tan 6(0-36-0) | 95 - 5 - 100

3.4) FyuFNIVIVN (15 3v)

236-001-4 ﬁa%aﬂm%ﬁmﬂﬁumﬁmuﬂmz‘?ﬁ@ 1-4 1-3((x)-y-2) - 20 Team based, Scenario based 50 - 30 100

236-014 553N UVAILST 3(2-3-4) | 10 30 Case based, Teamn based 0 | - 50 100

236-015 N5ATINGIUST 3((3)-0-6) - 20 Case based 30 - 50 100

236-416 weluladthuima 3((3)-0-6) - 20 Case based 30 - 50 100

236-423 wuziinimnssudlnsideu 3((3)-0-6) - 20 Case based 30 - 50 100

236-453 nAluladnsanuuin 3((3)-0-6) - 20 Case based 30 - 50 100

236-054 MIUAATTY 3((3)-0-6) | - 20 Case based 30 | - 50 100

236-455 mythvesdenduanleln 3((3)-0-6) - 20 Case based 30 - 50 100

236-466 IAINTIUANUAINAY 3((3)-0-6) - 20 Case based 30 - 50 100

236-467 SIUNUALALNITUIIN 3((3)-0-6) - 20 Case based 30 - 50 100

236-468 namansvasiufilvluniseenuuumiiedus 3((3)-0-6) - 20 Case based 30 - 50 100
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$ovazvainszuIUNITIANIEEUSLUUGIN (active learning)

KAN1TIANITTBUSUUUNG ] Liléiam
v v ¥ =) 4
v o oa 4 o s JUATVIITNITIANITSHUTHUULTIIN wYT0UR NSLBUIUUY
W83V / Ya3183v1 / videin I i . R
, RUULUUTINYENTZUIUNITAN _ N 394 LBe3n
project Joroblem MUY case based, team based sodial | n15daNns Xaeas 100
L basgd Lbasevd scenario based engage| |3yys 3 (3zyLmana)
eaming leaming (38U3BN133IAN358U3) Sevaz| MM | wuungud
238-454 Tanuiluasmsusvennalyanu 3((3)-0-6) - 20 Case based 30 - 50 100
238-455 JanFInsunme 3((3)-0-6) - 20 Case based 30 - 50 100
238-656 Yandmiumalulaindsnuuazduanaon 3((3)-0-6) - 20 Case based 30 - 50 100
238-063 N50AWUULITALN 3((2)-3-4) 50 - Team based, Scenario based 30 - 20 100

A. AW ndanEs (2 A1)

MBI UV INNFEINUAINTIEIVINBITANSISEUTHUULEIN (active learning) luueenisaay 50 vasdnuiudiluwnuvuieinngu way

MNgNINBIINNIITEUTLUULIIN (active learning) luueninseay 70 vy vimualunangns
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AANUIN
‘fl'aga'i'l&ﬁ‘ll’lﬁﬁ'ﬂn'ﬁﬁﬂ‘w’lL‘?IﬂuuimﬂﬂﬁiﬁUﬂﬂsﬁﬂﬂﬂu (Work Integrated Learning : WIL)
3'1aﬁsnwiumm’amiﬁmLawwuaqﬁy’wé’ﬂqm 71 nunefn
3?Eﬁ‘mLawwﬁ%’@miﬁﬂmL%qgimmiﬁ'umiv?’mu (WIL) 40 Mnein
Amdusesay 56 vessIULREARUmNAT RIS
N3TUIUNMITIANTANBUTeYIUINTSAUNTIN (Work Integrated Learning : WIL)
N3N nsBou | auda msinewilil vangasian | winew | msussgld | U§Rew | nsiinufo
Uszaumisalriou | adudums | Anen | msiBeuduse | wndnendy | Hndin | vieuvSe | anesuy | 91uasenng
sWasei / Fosiedun / wiaeda ASANY #9u AMSAAAIY uaz Twsi | nselntanng naed5e
WORANTIN | QAEUNTIN | W3 AU N3EYUNG 6]
A9 WHNIY
Hneu
NENIYITIN
1) SwdeAusau (13 wunein)
2) 3¥1U9AY
2.1) 3U9IAUNIAINTIUNLD LS
(46 wuwNA)
236-221 N1500NLUVLAENITTLUIBIRIAY
v v
3((2)-0-6)
236-222 MseENLULLAZNsTiTadlady
v v

3((3)-0-6)
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N3TUIUMITIANITANBUTIYIAUINITAUNTINGIU (Work Integrated Learning : WIL)
NsAvIUA nsiou | auda msiinewiiyl vangasson | wihaw | msussgli | UfURew | nsiinufo
Uszaunisaliieu | aduiunis | Anen | nseudvise | avndnende | BEndia | vieunSe | anesud | 9ulsenne
WAV / Y958V / wdaeia ASANEN N9 ATANAY uay Twai | msilnianng nasd5e
WOANISH | QMEMINTIY ED ALY N1SleUNg YY)
A9 WHNIUY
Wnew
236-332 piAAsedmsuimnsviieas
v v
2((1)-3-2)
236-341 wialuladnsseinlunumiloons
v v
4((2)-6-4)
236-351 WAlUladn15ueagus 1 3((2)-3-4) v v
236-352 WAlulagnIsuadLs 2 3((2)-3-4) v v
236-361 N13sgidalunudennssy  3((3)-0-6) v v
236-363 s3imAlln 3((2)-3-4) v v
236-464 Funaeunazanulaondolun
. v v
WALIDALS 3((3)-0-6)
236-465 N15NEULAENTENLUUIUY
. v v
LALIDALS 3((2)-3-4)
2.2) vlisfutendeanssuTang (46 vuedn)
238-232 langnaundnuazinaluladnistugy
4((2)-3-6)
238-251 IFINTTUNDALUDT 3((3)-0-6)
238-333 lanzuennaumanuazmaluladnistu
5 4((3)-3-6)
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SWE187%1 / Y951873%1 / wdnena

N3TUIUMITIANITANBUTIYIAUINITAUNTINGIU (Work Integrated Learning : WIL)

ATSNIAUA
Uszaunsalnou

A1SANEN

=
A5L38U
gaununns

197U

#9%na

=
ANY

nstineuTiiu
nsEuivTe
NIRARIY
WHANTIN

519U

nangAIIIN
UNIINYIAY
wae

JAEAINNIIU

NN
Hniin
Twaai
%30
NN

Hnawu

N15U55YW
YN9IUNTD
=R
NINNLANIY

ALY

U

AAGUIU

n3ENUGUR
UIZNY
GRGRIED)

N1SleUNg YY)

238-352 AN TULIIHA 3((2)-3-4)

238-341 N35UITNSTBNLALlanEINGINS

\Fou 3((3)-0-6)

238-442 JAINITUNY 3((2)-3-4)

238-361 nsUssynalnouiImesaInsy

IrnsTan 3((1)-4-4)

DN NI I

238-071 NAFNEANTLALNTIATIZVAILATH
2((2)-0-4)

238-472 ﬂ'ﬁlﬁammwmaﬁa@ 3((2)-3-4)

3) Taseauwazannafne (6 i)

236-391 Rnaudmsudainsivilaseswayian

q

Tauesn 320 .

236-491 lssnuysansdmiuiainsimiles

uswazian 1 2((1)-2-3)

236-492 lassnuysannisdmsuiainsmiles

LLiILLaz’?ﬁGJ 2 4((1)-6-5)

236-094 @iarnwIEMSUIMNSWTB LAY
6(0-36-0)

o

gih)
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N3TUIUMITIANITANBUTIYIAUINITAUNTINGIU (Work Integrated Learning : WIL)

N13AMUA nsiou | auda msiinewiiyl vangasson | wihaw | msussgli | UfURew | nsiinufo
Uszaunisaliieu | aduiunis | Anen | nseudvise | avndnende | BEndia | vieunSe | anesud | 9ulsenne
sWas1e3v / Yosredvn / viaefin ASANEN N9 ATANAY waz Tnd | nstlnlanwnz nasd5e
WOANISH | QMEMINTIY ED ALY N1SleUNg YY)
A9 WHNIUY
Wnew
4) Svudanividw (6 vuaein)
236-415 NTENTIVNGIS 3((3)-0-6) v v
236-416 walulagiuinia 3((3)-0-6) v v
236-423 wuginimnssudlasidoy  3((3)-0-6) v
236-453 Alulagn13anvuin 3((3)-0-6) v
236-454 NTULAIURY 3((3)-0-6) v v
236-455 msvendonduinlelul  3((3)-0-6) v v
236-466 IFINTTUANUAINAU 3((3)-0-6) v
236-467 selNUALAENITUTIING 3((3)-0-6) v
236-468 nafansvasAuTilTlunsonLUY
wilowws 3((3)-0-6)
238-055 YanTn1sunme 3((3)-0-6)
238-456 Tandmiumalulagndsnuuay v

Aaunany 3((3)-0-6)

nEme  uninegndeimuainynvangasianisseunisaeuiuy WIL luuesnnsesay 50 103Ul inluniiniviansvemviangns
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ANAKUIN R
ANB5UNYIIIVINNLUINIG OBE

nuINIVIRNEINAY

GE 1 AMwILAzN1SaENS

890-102G1 w1 EluIInUszINIU 2((2)-0-4)

(Everyday English)
mw\’hLLazm'ﬁé’mmwé’mqwﬁﬁLﬁjamiﬂgﬁm,t,aﬂaisﬁ’wgau edulannuddnuageasiden
hensauazduaunwdmiumayauazdouiiedeasluiinusysriu
Listening and reading familiar and simple topics to get the main idea and details; grammar

and expressions for speaking and writing for everyday communication

890-103G1  Awdenguniauly 2((2)-0-4)
(English on the Go)
nsWakarnsounTmsanguiisafuimeidutagiu emuenls nmsaguuaznisiinay
lasnﬂ'iaju,azé’wmummﬁ%egauﬁm%’umiﬂqmmzmslfduwﬁaﬁamﬂuu‘%wﬁwmmﬂma
English listening and reading, current topics, comprehension, summarization and
interpretation; complex grammatical structures and expressions for everyday spoken and written
communication in various contexts
890-104G1  AMW1DINOBLARING 2((2)-0-4)
(English in the Digital World)
nsWauazn1seunwsngululanidva nislaneunounilauazeumiunsakazdouasedl
ITUYIN
Listening and reading English in the digital world: critically responding to listening and

reading texts through speaking and writing

890-105G1  AMWNDINGEVIIVINTG 2((2)-0-4)
(English for Academic Success)
msv"\hLLazmiémmmé’aﬂqwl,%ﬁsmﬂ’ﬁ MIIATIEAENSLTIBINS msvﬂmazﬂm%mﬁauam
mmﬁmLﬁuﬁiamiaéwﬁimmmﬂm
Listening and reading academic English; analyzing academically; critically speaking and

writing to express opinions
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GE 2 n1sWaIuIAuAA
GE2A N15AALBIATINZUAZAILAY
315-100G2A  AruduRal 2((2)-0-4)
(The Art of Computing)
AdAFNERSSOURT FILUUNIAdAFERsIian1sAEuTIn nendy A15189IR N15TIVTILLAY
%’mmi%aga m'ﬁmiwzﬁ%a;gaLﬁaaéuuazmiﬁ%aua

Mathematics in surrounding; mathematical modeling for life; interest rate; annuity;

collection and management data; introduction to data analysis and presentation

473-001G2A RUVWWaITaUS 2((2)-0-4)
(Financial Literacy for a Better Life)

ANUANFT TBULIA WATNTFUINNNTINLNLNNTRLAIUYARD N5TRvhsunsiuaIuyana N3
3Lﬂiw‘1§wmif§uéauqﬂﬂa ﬂ’]iU%%’lii’lﬁleﬁTLLaziﬂtJf\]I’]El“UQQQQﬂaﬂﬁ’JNLLN‘LJﬂ’]@ MSUSMIAIILAEAY
n1sUTEAUTIn N1TINLNUNTODULAZNITAINU MITLRUien SIS

Importance, scope and planning process of personal finance; preparing the personal
financial statements; personal financial statement analysis; managing personal income and

expenses; planning for saving; and investments

473-002G2A msdquwmsﬁmﬁamsamu 2((2)-0-4)
(Reading Financial Statements for Investment)
mmgﬂﬁugmmiamuuazwm'ilﬁu JULAANZIUENIINTIEUY ﬂuﬁﬂismmvlu JUNTEUALUER
w3neflolun1stnszannensiiu mMsessanmaaes Useansnmlunissiduay Yssdnsamlunns
Sananilau emanansolumsiiils LATYAAYBIAANT
Fundamental of investments and financial statements; statement of financial position;
income statement; statement of cash flow; statement of changes in owner’s shareholders; financial

analysis tools; liquidity analysis, operating efficiency, leverage, profitability, and firm’s value

895-211G2A N1SAANUNEANTIUNLINTAL 2((2)-0-4)
(Thinking and Behavioral Prediction)
msfediaaula manennsameingsy msdmadyyni@mnRingy MIeTEvaLNIeINT)
Thinking, decision- making; behavioral prediction; behavioral problem exploration;

predicting equation analysis
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GE2B N13AALYNTEUY
200-108G2B  LuuuaznIsiauINagns 2((2)-0-4)
(MOBA and Strategy Development)

wugiiluu) N3ANTsT UL 03rUsynauvestiu) UVIUWLLanﬂﬁ%Jm&;Léu AUEIR US54
am‘ﬂizﬂaué’m"] WHUEIANAR N15Yuduniy m'iﬁ'mmﬂaqwé unsemnavinladninn e1dnd
Aendeafuluun nsandeszuuludiadsyd i

Introduction to MOBA, systems thinking, elements of MOBA, player roles and function of
players, MOBA elements relationship, mind map, team work, strategy development, manners and

sportsmanship, career related to MOBA, system thinking in daily life

315-202G2B  msAafunsldiviang 2((2)-0-4)
(Thinking and Reasoning)
UeULazANUAAYVBINITAALALIIANG TTUUNTANYBIANDY UTHANNITAR YaNueKa a5l
wiNa NMsAnIBIneMmanLazL NI
The definitions and importance of thinking and reasoning; brain thinking process; types of

thinking; causality; reasoning; scientific and innovative thinking

895-221G2B  n1sAnnun1suideynidessuy 2((2)-0-4)
(Thinking and Systematic Problem Solving)
NIAAINTZUU miﬁmﬁﬂmmﬁmzw msdsadan@nsuy maeTerdanidsTuy
Systematic thinking; systematic problem solving; systematic problem exploration;

systematic problem analysis

895-222G2B  N1SAALBIINING 2((2)-0-4)
(Critical Thinking)

MIAMTIINING N1IATIVABUAINUAALAZAIULT VBN ULDILAZE IAY ﬂﬁLLfT‘LTﬁLJM’]EJ’E.II%‘]Lﬂu
SYUUUAYAS19ETIA miﬁamﬁmmﬁﬂLLazmimaua‘uaqLﬁagﬂ'iwm‘t;asmﬁmqmauazﬁ;ﬂﬂaiimuu?umﬁ
NAINNAY

Critical thinking; examining one’ s own and society’ s thoughts and beliefs; systematic and
creative problem solving; communication of thoughts and response to criticism rationally and

constructively in diverse contexts
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895-223G2B  ANEIINEY 2((2)-0-4)
(Cultivating Happiness Through Positivity)
ANAATUAIINAY ITAAAIMUATANI ANUAALTIUIN N1SAARUNITYINIIY AUEYAY
AwdTius AnuguiunsAne LLasmiﬂisqﬂﬁ;gULwUmiﬁmmﬂﬁtﬁumsﬁwLﬁu%’immsmsﬁwmu
Thoughts and happiness; thinking methods to set the direction; positive thinking, thinking,
and work; happiness and relationships; happiness and education; application of thoughts to life

and work

895-224G2B  assnzludinuszdndu 2((2)-0-4)
(Logic in Daily Life)

NMIAALTIATING EULLUUﬂWigwqLwlmauuuﬁiﬁa Uy uarasy MsdunmauazRasInIy N3
figauanuaumsaunakaznsUssiduanuundefie asinivh unumvesnsanglunisesuiems
Anenenansiaznislynie msLLf;Jiszmasjmﬁuszw

Logical thinking; forms of deductive, inductive, and descriptive reasoning; observing and
questioning; justification and reliability assessment; fallacies; the role of logic in scientific

explanation and language use; systematic problem solving

895-225G2B  wiiugaunsailan 2((2)-0-4)
(The World Today)
NSANLTITEUY NSANLTIRSINE NMTIRTevdunTzvaniunsaulandagiuiasaulfsuidas

LS

Y93 fisgaanslanivinlminanudates n1s3nnyingaasygialaniasdyninlanae WuTgy N15AN

Y

¢ A

L%maqwﬁt,waﬂ’ﬁﬂ%’uéf’ﬂﬁmywﬁ’uamumaaﬂmwmﬂﬁﬂmlﬂaa miﬁmL%aamﬂmLLazmiﬁﬁqagﬂismﬂﬂaﬂ
TunSanamssui 21

Systematic thinking; logical thinking; analytical thinking; analyzing and synthesizing current
world events and the changes in global geopolitics that cause conflicts; critically analyzing the
global economic crisis and the world problems; strategic thinking for adapting to changing

environment; future prediction and the survival of World population in the 21st century

GE3 NM3AALUUEUIENBUNS
460-001G3  wwiRawazinwzaadugusenauns 2((2)-0-4)
(Entrepreneurial Mindset and Skills)
@mé’ﬂwmsmwmﬂwgﬂizﬂaumi LLu%ﬁ@ﬂﬁmﬂur};ﬂi%ﬂ@Uﬂﬁ ﬁﬂwzmwmﬁwgﬂszﬂamﬁ
ﬂszmumimmLﬁu;u:Uszﬂaumi LAagsna IamamqqsﬁamzLﬂwﬁuaqm'}mﬂuéﬂszﬂamﬁ WINNTY

warAudunUszneunis
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Entrepreneurship characteristics; entrepreneurial mindset; skills for entrepreneurship;
entrepreneurial process; business model; business opportunity; types of entrepreneurship;

innovation and entrepreneurship

895-301G3  frusnganandugusznaums 2((2)-0-4)
(First Steps to Entrepreneurship)
ﬂﬁué’ﬂwmmaﬂ&;ﬂizﬂaumi ﬂi@Uﬂ’J’]ﬁJﬁﬂ%@ﬂé’U%ﬂaUmi LLSQ@QIR] mié?ﬂlﬂmma nsanaula
msuntyn msdeans nisanaaTens LLazmw;;ﬁ'ﬁUmi‘v‘imuLﬂuﬁmaagﬂﬁzﬂaumi
Entrepreneurial characteristics; entrepreneurial mindsets; motivation; goal- setting;
decision- making; problem-solving; communication; networking; and entrepreneurial leadership

and teamwork

895-302G3  AUTENYANUAAKNIULUIANEUITZNBUNT 2((2)-0-4)
(Activating Innovative Ideas through an Entrepreneurial Mindset)
@mé’ﬂwmzmaagﬂﬁzﬂaUﬂﬂi ﬂi@Uﬂ?ﬁNﬁ@%@ﬂﬁgﬂizﬂaUmi NTLUIUNITAALTIDDNLUY N1IAN
FuTANSsH NNSATIINTBUANLAALUUIAUTA M51auNUANTEY LAENITRYURKUTINT
Characteristics of entrepreneurship; entrepreneurial mindset; design thinking process;

innovative thinking; srowth mindset; financial planning and writing a business plan

GE4 nsldwmaluladnana

a

200-104G4  Swiwiulyguseivg 2((2)-0-4)
(Artificial Intelligence Literacy)
Joynuseivg auanansovesdygnlseing mﬂ%@’mﬁmmwizﬁwﬁwmsmu SHTIGETEAR
szwﬂagaunﬂszawé a’%amammz&gapﬂazﬁwﬁ ﬁﬂmqﬂﬁyzymisﬁwﬁiaﬂ NIUANN
Artificial Intelligence, Artificial Intelligence capabilities, Artificial Intelligence usages in
agencies, Artificial intelligence system creation, Ethics and Artificial Intelligence, Global Artificial

Intelligence trend, Case Study

200-107G4  n1siTeusioassnANeTIngARdia 2((2)-0-4)
(Internet of Thing for Digital Life)
wusimaluladroufinetgaln wusiinealuladnisdeasyalv mslyerudumesidnesis
Pnaaa vanmsvesmadeuneasinduaznmsuszgnalsey uusthlsunsulssgnaiidududmiuns

SEUFANITIUN 21
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Introduction to modern computer technology; introduction to modern communication
technology; smart internet usage; introduction to internet of things; introduction to program

applications for 21st century skills

315-104G4  Fumalulagfddia 2((2)-0-4)
(Digital Technology Literacy)
Feouzuarlymaluladvagdunazuualuslusunanes s lawazdasnste Andunislyay
Tusunsudszgnaisndunenisine nsinlanuneUndiaduluranianoufinis ilensufuRamegadl
Usgansnm
Learn and utilize current technology and future trends in a secure and understandable
way; practice the applications needed to work; uses of cloud computing applications for work

effectively

B03-001G4  Zwiiudwanaumsluuasuaznislasiudayadiuyana 2((2)-0-4)
(Get Smart on Cyber Threats and Data Privacy Protection)

LLu%‘ljﬁ/iéjﬂﬂ’]3‘1/‘:‘\7‘142’]‘1462]6\‘1ﬂ’]’1llﬁ:lljuﬂﬂUa@@ﬁ‘&JVI’Nl%LU@%LLa%@W%QJﬂﬂiiﬂJI"?ﬁL‘U@g ‘LJIEJ‘U’]EJLLaB
Gi‘?umaumi%’ﬂmmmﬂaamﬁamﬂmua% B\Iaﬂi%ﬂUﬂJ@ﬂ@W“UiyﬂﬂiiuvL%LUa%GiE]ﬂ’ﬁ%‘l@ﬂqi ﬂ’]iL“lT’]’iﬁﬁéJU 13
rjﬁuiww%ﬁayjamﬂﬁaﬁﬁ’a mm&imﬁaqmaqiﬁ%LLazLLmﬁmmimauauaamammﬂﬁsmmu WUIAR
mamuqmmwﬁjﬁﬂwuw'%a{fmﬂa nsUszfiuaudsuagnisdidunuaiunaonse %auﬂaa'au
yAAa mmujuéauﬁ’mm%a%a mamzmm’mﬂ’]ﬁﬂm%qg@ga nsAiANW

Introduction to the principles of cybersecurity and cybercrime; Cybersecurity policies and
procedures; The impact of cybercrime on communication; Cryptography; System or data recovery
from disasters; Business continuity, and Incident response concepts; Access control concepts; Risk

assessment and security operations; Personal data; Data privacy; Effect of data breaches; Case study

GE5 §UN1729ATIM
001-131G5  §¥N1IEMEUALIN 2((2)-0-4)
(Healthy Body and Mind)
AUNMIZUUUINTIN NMIYUAGUAINAELAT TR miLa%m;Nqéﬁmazmqmamﬂ Aavzfunisaa
ARLUAMELUUDIATIN
Holistic health; physical and mental health care; strengthening emotional quotient; art and

the holistic health promotion
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388-100G5  gun1iziilaliavaywe 2((2)-0-4)
(Health for Al
Mé’ﬂn'mt,assﬁgumaumiséaaﬁim%uﬁugm ﬂﬁﬁ’amiﬁa&J%im%guﬁugmiuaammifﬂaﬁ”}aaq nsugu
NeUTaLE pem ffﬁgmqsumwﬁmﬁwuﬁaa A auiou msﬂimﬁuuazmi@LLaLﬁameJmmmimﬁm
NIALAFUANANIE LLu’Jaﬂﬁug’mLﬁmﬁUEﬂﬂ’lwLLﬁ%ﬂ’l'ﬁﬁ%’NLﬁ%Mﬁ“&lﬂﬂW nseenfidaneiiogunim
Ny
Principle and steps of basic life support, practice of basic life support in simulated situation;
first aid, common mental health problems, warning signs, initial assessment and care; concepts of

health and health promotion, exercise for physical health

670-111G5  HUNINBIATIY 2((2)-0-4)
(Holistic Health)
ﬂ’J’]ﬂJMﬂJ’]EJLLﬁ%LL‘lJ'JﬁWU@Qq‘Uﬂ’]WENﬂ(ﬁ’JiJ LLuﬁﬁﬂWWﬂﬁﬂﬂNﬂ’]ﬁ@%ﬂﬁiLL‘W‘V]EJ( L‘%"@\‘i?jﬂlﬂ’]w AU
Fuae Tsa uaznisasla FoulsauurAaguamesamuiuusingnsaiaidudny mi@uaqsumwaﬂﬁ
sumudaanyana
Definition and concept of holistic health; socio-medical concept in health, illness, disease

and sickness; relating holistic health concept to social phenomena; individual holistic care

670-211G5  vinwzduudanta 2((2)-0-4)
(Resilience Skill)
AFIANIIANASEALATEUNINAR LesesiolunsaseanuLdunsvnedala ANEsalunis

auuadanlavesyAng

Managing anxiety and mental health; tools to building mental strength; personal resilience

895-501G5  HUNILAEATUNIAIN 2((2)-0-4)
(Life Aesthetics)

quvﬁEJmam%maamiﬁﬁﬁﬁmﬁﬁmmqm N1FINNITAIULATEN m‘iQLLaqsumazLLuuaﬂf-;i’m 4 U@
NIALAGUNINNIBUALIN miLa%uagﬂaq@ﬂwaswﬁaaﬁsmaj NIHAILIYATNNINLATNITUARNIDBN FUNTLY
yanunIugAaUiarniw auaesiauAay msemnisemuLaEnIRendan mUfusilmandums
WasuuUamesdinuiiiauuanesainvane

Aesthetics of happy living; stress management; 4 dimensions holistic healthcare for
wellness; physical and mental healthcare; enhancing emotional maturity; personality
development and self-expression; aesthetics of music, dance, and language; the value of visual

arts; manners and social etiquette; adapting to changes in the diverse society
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895-502G5  Waundnfunisaeaaiiaiinlatinuywd 2((2)-0-4)
(Mental Training for Empathetic Communication and Understanding of Human Life)
mstanRsla mafinlony madeugorsun nwuamsteasmeema e maayuiiioane
ouss MIyIANMIMANeImansLazyvemansiiodsus TIeTi U nsuuslnefudsemumeni
anvianey
Mind training; yosga practice; practicing mindfulness and emotional containment; language and

communication with empathetic understanding of human life and eliminations of conflicts; using integrated

methods of natural science and humanities for peaceful life; adapting to a diverse society

895-503G5  gun13zlumsineu 2((2)-0-4)
(Well-being at Work)

4UN12209A 5 AUAATIATUNTIL N13eaNAIFINTeLT eanANIATEA N1T8ONWUY
ﬁﬂ’]‘WLL’J@E:@@JLLaZ‘U358’1ﬂ’]ﬂﬂ’]iﬁ?x‘i’]ﬂLﬁ@ﬁ“ﬂﬂ?Wﬂ’]ﬂLLﬁ%%m‘ﬁ'a maﬂ%’uéfnLﬁaﬁﬂmuﬁmﬂmammLmﬂ@m
vanvaneuazmsiUasundadludsauiiudounu amnugisss arudauedluanuiivineu wasiiedi
HUNNA

Working and well- being; work- life balance; exercise for stress reducing; workspace
designing for good physical and mental health; adapting to work in a diverse and transitional

society; organizational justice; conflicts at the workplace; life with good health

895-504G5  AUNNIYVRITIN 2((2)-0-4)
(Meaning of Life)
ANUTBTNLBNTNANDNTANIUTIN NSUSUAINUAUTALES ANUAINNATELALAINUNINIETU

{IANANITIUN 21 dUNMEBIATIN N1TUSMITIANITAVAINT 19N DITUE LL@%%WI"\]@U’W\‘]ﬁﬂ’N@JQ%Uu

q 9

a

ﬁug’]u%@\?ﬂmﬁiiuﬁ]iﬁlﬁiiﬂ
Beliefs that influence life; adaptation to conflicts, diversities, and challenges in the 21st-
century society; holistic wellness; management of physical, emotional, and mental health for

happiness and based on morality and ethics

895-505G5  AnansuazAadiiaduaiugua1izasdsau 2((2)-0-4)
(Science and Art for Holistic Health Promotion)
NOANTTUNTAUAFVNINNLUATIA m’lmaugqsumw 99AUTZNBUTBITINY mﬁa';ma%mama
U TAuINIg mi‘u%"uLﬂéaquamimgmqmmw Ainfumsaseduiusnimnadany
Physical and mental health care behaviors; health knowledge; body composition;
promoting health balance; nutrition; changing health behaviors; sports for social relationship

building
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950-102G5  n1suiusvasnuealvsdludeaulvy 2((2)-0-4)
(Adaptation of the New Generation to the New Society)
Aruuanasatnuansludany nsgmisuaaumstnsdsuruludieg uagnisusuiaio
msegauuludsny
social diversity; self-awareness; social literacy; adjusting and change; social transition and

coexistence

950-103G5 24 UR&NU1YA 2((2)-0-4)
(24 Body & Mind)
ﬁaugma Ssmg%m WEYANLAR ajé’aﬂuqsumaz

Learning the body, mental learning, seeking ideas for a healthy society

GE6 3nansnsauzuazn Wiy
001-102G6  WhvianenswauiigeBuuaznisiuRaveudadiusau 2((2)-0-4)
(Sustainable Development Goals and Social Responsibility)

ANUUNY WENNIT LUIAR AUEIAY wazimnevend manen Wi gy wananla
\de Waiwn mswnlau3unitud ﬂﬁimsgaaﬂa AsdunTual ﬂ’]iLﬁUﬁJ@yjmﬁa‘imi’wﬁﬂ@m%mﬁuﬁ e
‘ﬁﬂﬂqﬂmamimsﬁwuﬂuﬁLumzamﬁ’uﬁumaﬂLLéazﬁuﬁﬁ%ﬁu

Meaning, principles, concept, importance and goal of the sustainable development goals;
Understanding, approaching, and developing principles; an understanding of an area’s context;

searching for an information, interviewing, collecting data to analyze area’ s problems; leading to

development appropriate project for the area sustainably

003-001G6 Q’ﬁﬁmmmtﬁamiﬁmmﬂ;mu 2((2)-0-4)
(Volunteer Leader for Community Development)

mﬁmeﬁamumiﬁﬁmqé’mmﬁaf\;ﬁuLLazﬂﬁUizqﬂﬁ%ﬂmmgﬁaaﬁ’umiﬁ’mmmmma
wzsvinTunendnyfravonasvgianefissgnsuinmsdeay wdnnisvhauuazasnsiaiusniy
g MsduaukazuawveyalnglnaiesdielunisAnuuasdougrury wasnslymeluladarsaume
MTIgauLes amzgth nmsfndussuu mevieuduiiy nmsdeusuarey Tmiuyduludsauny
TUSTIY

Analyzing current social situations and applying knowledge related to development in
accordance with the Thai royal philosophy of sufficiency economy to social services, community
work principles and community involvement, searching and utilizing community information using
community work tools and technologies, selfanalysis, leadership, systematic thinking, teamwork,

learning to live with others in a multicultural society
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895-601G6  wailasAudienswaundiddu 2((2)-0-4)
(Active Citizens for Sustainable Development)

NSIYUINADATIN ANUNAINNAYNTMUSTTY Tinvensundymiivainuaty ansuyvevy
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N1SNARFUAT msﬁwmﬁamé’mu NANATNAUINE B
Lifelong learning; cultural diversity; multiple problem-solving skills; human rights and
gender equality; equal social opportunity; social capital and products production; building

immunity for products production; social assistance; principles of sustainable development

GE7 nsusuamliidnnunainsuaslan
200-103G7  ¥ingalwsinaladived 2((2)-0-4)
(Modern Life for Green Love)

anunmsndannaeilanludagtu ninenssssundlunsssedin Joymasnnaeulutagi
NaNsENUA 1wanaouandindsys1tu annslansou mim?{EJuLL‘Uaaaquﬁmmﬂ 15n139MN1S
NINYINTETTUNVIRLAL LAY 35%3%1u&4ﬂﬂ’ﬁLU%UULLU@W@G?QLL’J@E:@M WrnemsRamuiigdu

Current situation of world environment, Natural resources for living, Current environmental
problems, Environmental impacts from daily life, Global warming, Climate change, Natural
resources and pollution management, Way of life in an age of environmental change, Sustainable

development goals

315-201G7  FIAUMIBUIAR 2((2)-0-4)
(Life in the Future )
mMsasuudasanimwinasulanluowian welulad@nmuazuilumelulad ndanuazenn
szuuiii ANUVAINNANEN T INTINLALNNTEYLEYAUNAINNAIENNTINN
Climate change in the future; biotechnology and nanotechnology; clean energy;

biodiversity and biodiversity loss

315-204G7  Sn¥nza 2((2)-0-4)
(Marine Conservation)

Qﬁﬂizmﬂﬁmsﬁwmalm mmﬁﬁmaﬁzwﬁnmmwzLaLLazﬂﬂiLUﬁauLLﬂaqaﬂwwqﬁaﬁﬂWﬁ
vodlan ﬂﬁgmm’lmﬁaﬂmu maamumiau%’ﬂ‘éiwuﬁn@W]’Nwma finseAumeuariusmiuie
"3mezﬁu,azLauaLmeﬂuﬂwnw?ﬁzy}mﬁﬁénﬁuma PADAAUNITNAUANWYN

Geography of Thai coastline; the importance of marine ecosystems and global climate
change; Threats and marine conservation; Group discussion and proposed solution of threat to

marine ecosystems; Field excursion
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820-100G7  Snwlan Snwhsn 2((2)-0-4)
(Save Earth Save Us)

MﬁﬂmiagmﬁaLLaﬂ%%f‘maémﬂuﬁmsﬁuéunmg@u wagUSuRmeANIWIRAEN INEMaARIIAY
walulad uardseniudsunadly veamadndinaunseysnudannasslniuisnauaugulvioss
d319a93A Tuadouazdii

Concept for creative, sustainable, and environmental friendly living, survival, and
adaptation in the changing environment, science and technology, and society including

environmental awareness raising with up-to-date edutainment for young generation

820-200G7  \flenzatiulau 2((2)-0-4)
(Disrupted Sea)
Jyyn @ uazsansgnumaUdsunlasiiindiunsianagods (n¥wensisyUy) elanafin
Jaquu uavaunn wmmmwwﬁugmzﬂmzﬁﬁLLaw;QﬂmwTw wazuumslunisunly
Problems, causes, and impacts of coastal and ocean changes (including resource system)

in the past, present, and future; active and passive interactions of human; proposing solutions

895-701G7  wyweyRnualtiutueu 2((2)-0-4)
(Humanity and Uncertainties)
ﬂ')’]inLﬂjLLliUE]UGUQQNHUEJGUWa ﬂ']?lllliLL‘UIUQNGUENﬂﬂ']WLLU@%@@J%QE@N@ﬂi%VIUVINﬁU@IQQJHHEﬁU’]a
wazmslatinluden ﬂ’gmsﬁwﬁﬂ%ﬁumi%ﬂm?qLLamgam msfeanslunmefoRth Msdamsaudes
Uncertainties of humanity; changing in the environment negatively affecting humanity and
social life; promotion of environmental awareness; effective communication during disasters; risk

management

NUINIVUANIY
1) nguATRuguIeIngAaniuazadiamans
200-112 mﬁmmam%ﬁugwé’m%’u%mm 3((3)-0-6)
(Fundamental Mathematics for Engineer)

adinmanslunuimns guiaidsndnmans Wendunaznsivl ddauazanuneiiles syiusued
fandunaznsuszgnalunuimnssy Uiiusveslandunasnmsdssenalunuimngsy

Mathematics in engineering; mathematical induction; functions and graphs; limit and
continuity; derivatives of functions and applications in engineering; integration of functions and

applications in engineering

Fl3auananse

CLO 1 @onwallafianzandmsuinlaneUymusiusiuunieg la
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CLO 2 wilamstheyius wasUsiusluussynaleau

3

aa

CLO 3 MANMBUVBIALN ayNUS kazU3ius In

CLO 4 w1latleny uasiunvesdiin ounus wavUsnus

Students are able to
CLO 1 select appropriate techniques to solve various types of differential and integral problems

CLO 2 demonstrate understanding of the applications of derivatives and integrals
CLO 3 compute the solutions of limits, derivatives, and integrals

CLO 4 understand the definitions and fundamental concepts of limits, derivatives, and integrals

200-113 Nandugrudmiviaans 3((3)-0-6)
(Fundamental Physics for Engineer)
ﬂ?méimm‘immiu ‘Vl‘Li’JEJ U%SJ']QJVINﬂaﬂéLLagL']ﬂL@@% 38UULL§QLL68ﬂ’]’§Lﬂ§@Uﬁ QWULLﬁSIiJLlIUG?
auMALar NGNS NasuLasTuwudy
Physics in engineering; units, physical quantities, and vectors; force system and motions;

work and moment; particles and rigid bodies; energy and momentum

Y

AL LRERER

CLO 1 vhanudilasuneunmnednsanielunariiiivun

CLO 2 Uszgnaanusianaiiugiulunisundymmidmnssule

CLO 3 TowalulagansaumalunisduauuaziSeusmenuadle

CLO 4 anunsavhauduiiuiieundaymadmnssulaglyanuidnaiiugiule

Students are able to

CLO 1 complete assigned tasks within the specified timeframe

CLO 2 apply fundamental knowledge of physics to solve engineering problems

CLO 3 use information technology to search for information and engage in self-directed leaming
CLO 4 collaborate effectively in a team to solve engineering problems using fundamental

physics knowledge

333-112 UfRmsTandnugudmiuiaans 1(0-3-0)
(Fundamental Physics Laboratory for Engineers)
MIIAUALANILUAANAIA NTINLATAUNT AUAAUT msindeufivuulnsaniva ausauaznsdu
Tnaranuides aauiisluauden
Measurement and errors; graphs and equations; force equilibrium; projectile motion;

springs and oscillations; moment of inertia standing waves on a string
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HISEUENITD
CLO 1 AT zvmansvnaesiandnunanans uaziirueans lﬁTQﬂéTaq
CLO 2 lvgunsnimaziaiasiioinenmanslagnaes
CLO 3 ‘v‘mmLﬂumjml&?aemﬁﬂszﬁw%mw

CLO 4 a@susuntasSunaunune

Students are able to

CLO 1 accurately analyze experimental results of physics in mechanics and optics
CLO 2 properly use scientific instruments and equipment

CLO 3 work effectively in a team

CLO 4 submit assigned tasks as required

Y

200-114 wlliugudmiuiang 3((3)-0-6)
(Fundamental Chemistry for Engineer)
asieilluinUszarfunasaudasnste audinianenmuesewds veuvas wazund QKRN
una ngyssnakaziinaasduius Uisenaliuazauna Nsn-Lua UFRselwriuell meslulauniing
Chemical in daily life and safety; physical properties of solid, liquid and gas; gas law; law

of mass and stoichiometry; reaction and equilibrium; acid-base; electrochemistry; thermodynamics

HISguaUIsn

CLO 1 annsnoduneuasdumaiifuguiifsmesivnunuimnssla

CLO 2 annsadnulnelennusfugungrsunauasUsuumsduiusla

CLO 3 ansnsnuenauiimemen sz nnfifeTesiuan e et veavm uasm
CLO 4 afvemdnmiuarduniiieestulfitenaiuazaunaln

CLO 5 eBunenguinIn-uauassummung iuguresnsa-wala

CLO 6 ewnamdnmsuazsummanlivinaiila

CLO 7 sduendnnsuardunnlaglaiugumanesiulaningla

CLO 8 aunsnduunUssamvasansiaiiuazgansgruanuUaenfovesaaaila
CLO 9 ansolwmaluladasaumelunisiuauroyalaosamnya

CLO 10 annsniauslasluadosiiofimnyan

CLO 11 annsaviheruduiiila

CLO 12 Aty YRURmuvannas SURATaUnaunlasuleumiy waslassenussumiaizins

Students are able to
CLO 1 explain and perform basic chemical calculations relevant to engineering applications
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CLO 2 apply fundamental knowledge of the law of conservation of mass and stoichiometry
to solve chemical problems

CLO 3 identify physical properties and perform calculations related to the states of matter:
solids, liquids, and gases

CLO 4 explain principles and perform calculations related to chemical reactions and
chemical equilibrium

CLO 5 describe acid-base theories and perform calculations based on fundamental acid-
base principles

CLO 6 explain the principles of electrochemistry and carry out related calculations

CLO 7 explain and apply thermodynamic principles to perform relevant calculations

CLO 8 classify types of chemicals and understand chemical safety standards

CLO 9 appropriately use information technology to search for scientific and technical information

CLO 10 deliver presentations using suitable tools and technologies

CLO 11 work effectively as a member of a team

CLO 12 demonstrate discipline, comply with agreements, take responsibility for assigned

tasks, and uphold academic integrity

325-107 UjUanIsialinugiudmiulsang 1(0-2-1)
(Fundamental Chemistry for Engineers Laboratory)

aruaendelunesjifinig wvivdduaznindenluaionn Uiisonaiivemeouns n1s
"jLﬂiwﬁLLﬂ@l@@@mLagLLQUVLEJQQUL%QﬂmﬂWWﬁQQaﬂWQ woslued ﬂ’lia@awmﬁgmﬁamﬁd MsIAsIEn
TneUSunmns saumansiall nIn-ud wavansazanetnes T

Chemical safety; significant figures and glassware selections; chemical reactions of copper;
semi-micro qualitative analysis of cations and anions; thermochemistry; freezing point depression;

chemical kinetics; volumetric analysis; acids, bases and buffer solutions; electrochemistry

s

HISguauIsn

CLO 1 szyvarwuariluvesaudaonstlunesjifing
CLO 2 3Lﬂ3ﬂ3ﬁ%@;ﬂﬁ1§gﬂ§mmwé’ﬂLamﬁsﬁﬁm

CLO 3 ¥imsnanoswuduneufiszylluaiielagnass
CLO 4 Juiinnan1innaedlagUsAaneni

CLO 5 agUnansnnaaslngnaes

CLO 6 UfiRmuvarwmalumslsvesufofinng

CLO 7 vnewmaaiiipusinanulunsinnismeass
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Students are able to

CLO 1 identify the general requirements in laboratory safety rules

CLO 2 analyze data in accordance with the principles of significant figures correctly

CLO 3 perform experiments correctly according to the procedures specified in the manual
CLO 4 record experimental results without bias

CLO 5 summarize the experimental results correctly

CLO 6 comply with the requirements for laboratory use

CLO 7 assist colleagues in conducting experiments

200-118 Wanddusuiaans 2 3((3)-0-6)
(Fundamental Physics for Engineer II)
lulvinafing nszualvn 29asliinszuanss daufutseq waslavnssuaady nuiummdn
mwﬁLLﬁmﬁﬂMﬂﬂ mimﬁmﬁﬂwwyﬁ Faunileath ﬂﬁluLLﬁ,Jlmé;ﬂlWﬂW ﬁﬂumam%lﬁm@?u
Electrostatics; electric current; direct current circuit; capacitor; alternating current circuit;

magnetism; electromagnetism; electric induction; inductor; electromagnetic wave; introduction to optics

Y A

KIS8UH1U10

CLO 1 yhuilasunaununsdnsanielunaiinivus
CLO 2 unlaTgymimpeaiuluvuuminiiugiula

(K% (%

CLO 3 lymaluladansaumalunisauauuaziseusnignudle
Students are able to
CLO 1 complete assigned tasks within the specified timeframe

CLO 2 solve problems related to electromagnetic

CLO 3 use information technology to search for information and engage in self-directed learning

200-119 UfjuRn1sianddwsuiaans 2 1(0-2-1)
(Physics Laboratory for Engineer II)
nMvaaetdesaunlivia nistaamalavia LLazqﬂﬂiajmﬁﬂiWWyﬂ AUNLLIWEN Tt
uiwEnlivi saslivinszuanss 2easluivinseuaadu uay wa
Laboratory experiments in electric field; electrical measurement and electrical instruments,

magnetic field, induction, electromagnet, direct current circuit, alternating current circuit and light

YA
HLIgUaINTD

CLO 1 Maunlasunauninedisanieluiainniivus
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CLO 2 vmsnaaesluiivelnuuwman tngluiasesdiedn ieivveyauasileuasunanis
VEGENGRINARTER

CLO 3 vhaudunauiiielvussaivang

Students are able to

CLO 1 complete assigned tasks within the specified timeframe

CLO 2 conduct experiment on electromagnetic topics using instruments to collect data,
and write a summary report correctly

CLO 3 work as a team to achieve a goal

322-110 WARARALINADS 3((3)-0-6)

(Vector Calculus)

Manduvanedauls syiusvoslandunansiuys Uivusvanedu wusnnnesueanda ssuu
FfBeth ssuuRtansnsyuen uay szuuiitiansenay USiusmuauwas USSR

Functions of several variables; derivatives of functions of several variables; multiple
Integrals; Introduction to vector calculus; polar coordinate system; cylindrical coordinate system;

spherical coordinate system; line integrals; and surface integrals

s

KiSguauIsn

CLO 1 Agnanauiiiiugiueslandunatsmudsuazeyiusvesiiu Tufseyiussosuay
NNADSINSRELR

CLO 2 AnUiwusransdunasUssgnalymaianisduiindalussuufitaiivainuans

CLO 3 ‘Ui%Lfl‘LlL’JﬂL@@%ﬂaﬁ‘uagLLfT‘LTQJ}W]‘ITIIL?]IEJ%‘ZTENﬁUU%‘ﬁuém’mLgULLagﬂéﬁuéﬁl’liJﬁ’ﬂmﬂsﬂy
wé’ﬂmisumnﬂmaima@é’ﬁ

CLO ¢ UiBQﬂﬁh“gi%UUﬁﬁm%ﬂ%’J YNTTUBN WagNsInay elmnusnuUsTuswazNMAeS

fanety
Students are able to

CLO 1 analyze the fundamental properties of functions of several variables and their
derivatives, including partial derivatives and gradient vectors

CLO 2 compute multiple integrals and apply appropriate techniques for integration in
various coordinate systems

CLO 3 evaluate vector fields and solve problems involving line and surface integrals using
vector calculus principles

CLO 4 apply polar, cylindrical, and spherical coordinate systems to simplify complex

integral and vector field computations
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347-208 WUFUadAgIMTUIAINT 3((3)-0-6)
(Basic Statistics for Engineers)

AUNNYUBIEN %aagauasssﬁumﬁm Gﬁ’jumauﬂmﬁu%ayjaLLazmsﬂﬂLaua%aaﬂa seidguls
JRNGRI mai’mmﬂﬁjuL{ﬁqjéauﬂmqLLazmii'mmimzmsJ anuunazidu Mudsguuaznisuanuas Ay
wazidu nswanuaswesinadd nsuszInuAILaYNTIAdEUANNRAF I MFIATIEAALUTUTIY N3
"jLﬂiWSﬁ%@yjaL‘?\ﬁ’]LWH nlieTgvinIsannesuazanduiusIiay mi’jmeﬁuazﬂ%auaﬁagdma
lasverladniza nMavszgnalyadfludinUsysiiy

Meaning of statistics; data and levels of measurement; data collection procedures and
data presentation; statistical methodology; measures of central tendency and measures of
dispersion; probability; random variables and probability distributions; sampling distributions;
estimation and hypothesis testing; analysis of variance (ANOVA); categorical data analysis; linear
regression and correlation analysis; data analysis and presentation using MS Excel; applications of

statistics in daily life

s

HlSguauIsn

CLO 1 85UN8 ANUNNEVBIANR Uizmwaqsﬁjaga iwﬁ”umii’m%agaLLagizLﬁsu‘i%mqaﬁﬁﬁ
wanzaulunsiasgivaya

CLO 2 fMuiauagdiassy AINa1e AIN19N52a78 ALutazidy fuUsgy n1sLanuas Lage
afiA uiansUszanaALarMIVIAde LR Y

CLO 3 Ainrenuazutany veyalnglunisiessnauulsUsu malinseivoyadesuun
MsiATIEINIsonnoLaTavELT U TaAY

CLO 4 Talusunsu MS Excel Tun1sinssviuagiiauetoyanisaiios19gnasuagivigay

CLO 5 Yszenaly adfiveundgymmsednsisraniunisaludinuseiniulaesamunzay

Students are able to

CLO 1 explain the meaning of statistics, types of data, levels of measurement, and
appropriate statistical methodologies for data analysis

CLO 2 calculate and analyze measures of central tendency, dispersion, probability, random
variables, distributions, and statistical values, including estimation and hypothesis testing

CLO 3 analyze and interpret data using analysis of variance (ANOVA), classification analysis,
regression analysis, and linear correlation

CLO 4 use MS Excel to analyze and present statistical data accurately and appropriately.

CLO 5 apply statistical knowledge to solve problems or analyze real-life situations

effectively



107
332-129 IgnAdnslan 3((3)-0-6)
(Earth Science)

Tnssasauagitaninisvedlan sUnss dugrusarauuutindnlan ssdiann gnnnia ussEINA
Fana Ufduiusvesszuulan seuuiing )3nsATUsuLAzLIon NINGINTEIINTIA HANTENUAN
ﬁﬁmﬁimawqwéﬁ{a%aLmauamaﬂaﬂ fofivinssssnnd mavdsuudasaningfiennis maﬂquﬁl{f
sstimansludnaouuarimngs

Earth structure and evolution; geodesy and geomagnetism; geosphere; hydrosphere;
atmosphere, biosphere, Earth systems interactions, ecosystems, carbon and mineral cycles, natural

resources, impact of human activity on earth’s environment, natural hazards, climate change,

application of earth science in environmental and engineering

HlSguauIsn

CLO 1 afvglassasnalan JUnss dugruuazauuusivdnion nasnauufduiusvesszuulania
CLO 2 83UN8NINYINTETITUYIRA ﬁ'&lﬁﬁ’ﬁLLazmim?isml,wmamwgﬁmﬂm

CLO 3 Uszgnnoanmnugmainermanslanlunsundymmisduinaeuuayimnsauln

CLO 4 lymalulagiftonsiiougmenuouazyinauduiiule

Students are able to

CLO 1 describe the structure of the Earth, geodesy and geomagnetism, as well as the
interactions of the Earth system

CLO 2 describe natural resources, natural hazards and climate change

CLO 3 apply knowledge of Earth science to solve environmental and engineering problems

CLO 4 use technology for self-learning and teamwork

236-112 538IM8INBATN 3((2)-3-4)
(Physical Geology)

Audalan w5 wALAY NTTUIUMSNIETEINET 51311 Ulafy wuwedvmza waznisiin
IS ﬁiﬂ%%&ﬂﬂﬁﬂagﬂﬂﬁugﬂu m'icg‘ﬁﬂLLazmiLﬂﬁlauﬁmmma NSNUINTETN

MU URNIS: msmnuazaﬁLLuﬂLL%LLazﬁuﬁluﬁawﬁﬂ’ﬁmﬁ msﬁm&mmuﬁqﬁﬁszmﬁ e
5YUINYT

History of the earth; minerals and rocks; geological processes: streams, groundwater, coastal
and earthquake; basic geological structure; weathering and mass movement, mineral resources

Laboratory: minerals and rocks classification in laboratory, topographical and geological

mapping

Fl3auananse

CLO 1 aSugAusiugIungIiunsiiaLskaziule



108
CLO 2 85u18n3UIUNNTANeY Badlanle

CLO 3 Auawvayaimfediunisfiawsuaziiule

Students are able to
CLO 1 explain the origin of rocks and minerals
CLO 2 explain about the earth processes

CLO 3 search information about the formation of minerals and rocks

238-373 Nugruaffnseidmiuiaaaans 3((2)-3-4)
(Basic Analytical Chemistry for Materials Science)
eivseduGeusunou : 200-114 wiiugiudmiuiaans
30 236-131 g mIuTAnsmviiasusuas e
Prerequisite : 200-114 Fundamental Chemistry for Engineer
or 236-131 Chemistry for Mining and Materials Engineer
wé’ﬂmiﬁ}ugmiumiﬁ?’lLLuﬂﬂmé’ﬂwwLawwuaﬁa@ mMnenlngedUiisevmanidunse
ASensemnedesnafulnsy ﬂga\‘ifqamiﬂﬁﬁLﬁﬂmamwuéaﬂﬂim ﬂayaﬂsgamﬁﬂﬁ@Lﬁﬂmamwuéaﬂﬁim
wedleaninsalnd walansdenuuresididng wavmsniousiesn
Fundamental principles of materials characterization, wet analysis, probe-sample
interaction, scanning electron microscopy, transmission electron microscopy, spectroscopy
techniques, X-ray (powder) diffraction, and sample preparation
Fl3euananse
CLO 1 udmoenden1siivfe aswmenan wazimnusuiaveunsnuilasuteumneg
CLO 2 dwwammmgﬁmﬁugmmﬁ%miwﬁﬁm%’ui’aamamé ponstiaue uandeuseala
pEgNABILAL ALY
CLO 3 vhonuduitule
CLo 4 a%mWé'ﬂmiﬁﬂmmﬁaagmmLf-ﬁlaaﬁa?Lﬂiwﬁuazaﬁmamamﬁmﬁ3‘1215@8'1&@5@&
CLO 5 FenluadosdiodinmenlaogaumneaufunsUssgnalanunaysssunivesiien s

CLO 6 wiseufI8e19laae19gNAeemunannIIngImans

Students are able to

CLO 1 demonstrate discipline, punctual, and responsibility for assigned tasks

CLO 2 communicate knowledge of transport phenomena through presentations and report writing
CLO 3 work as team

CLO 4 explain the basic operating principles of analytical instruments and accurately

interpret the analysis results
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CLO 5 appropriately select analytical instruments based on the application and the nature
of the sample

CLO 6 prepare samples accurately according to scientific principles

2) nguAvAAanssuiugIy
200-102 glandAnTsy 1((1)-0-2)
(Into Engineering World)

WAUINNTYODAINTTUAIENTANVIA 9 DIANTITITNIAINGTY LEUNIDTNIAING 5561V
Arns JynnnaldAinssu Lmﬁﬂmﬁmiwv?u,asmiLLfTﬂ’fgmasJ'mﬂszU Asvieus awfududia
welan1suaus

Evolution of engineering disciplines; engineering professional organizations; engineering
career path; engineering ethics; engineering problems; systematic problem analysis and solving;

teamwork; presentation techniques

HiSguauIsn

CLO 1 ¥ wfilasuseumneduianiglunaiiisinua

CLO 2 @%‘U’lElﬁﬂ‘ls}mwWuaﬁ?ﬂ’iiﬂuﬂ”m?@]l’m"‘] a

CLO 3 unymmadimnIsumeAugmeAFiugIuemansuay meeansla
CLO 4 thiausveyaillalunisundymmiaimnssulagnaes

CLO 5 yheoududiuieundyvimadmnssulunaifvuale

Students are able to

CLO 1 complete assigned tasks within the specified timeframe

CLO 2 describe the characteristics of engineering work across various disciplines

CLO 3 solve engineering problems using fundamental knowledge of science and mathematics
CLO 4 accurately present information relevant to engineering problem-solving

CLO 5 work effectively as a team to solve engineering problems within the given timeframe

200-116 Nugnumadeulusunsureuiamesdwiuiains 3((2)-2-5)
(Basic Engineering Programming)

MENNITLALDIAYTENOUTDIADLANADT NITVITUTINAUYDIBNTAITUALONALIT NN
ﬂ’§8U'JUﬂ’l§5UE]\‘15{JjE]3,IUa§Lgﬂﬁ/ﬁaﬁﬂé wﬁﬂmﬁsuaqmm%uqq ABN1seRNlUULATTMUIlUTWNTY suﬁﬂez}ya;ﬂa
ﬁyugmﬁums ArAsT Fadiung uagdnay Useleadidsuazuselonddadeusznou nsvieu
PIUEIFU NMITURUUTNGEDNLAENITLLUUILE ﬂﬁ@]i’Jﬁ]LLf;/ﬁ]‘@UﬂWilm NN3BALUULAL WL

TsunsulpglunwssavgaieUssenalaiudaymmenuidanssy nsinleulusunsy
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Computer concepts, computer components; hardware and software interaction; electronic

data processing concepts; high-level language programming concepts; program design and
development methodology; data types; constant; operations and expression; statement and
compound statement, flow controls, sequence, alteration, and iteration; debugging; program
design and development with applications to engineering problems using a high-level programming

language; programming practices

HlSguaNIsn

CLO 1 afunsmdnnsvheunaresalsznouvessyuuAoLfames

CLO 2 sdvenmsuntamuazesnuuusanssTalaundam nesnsadeuduiian sisesiadieln
CLO 3 ﬁﬁﬂwmsﬁauhlmﬂsmdv‘yugméjastmﬂméﬁauhlmﬂsmamﬁaLmagizvﬁ’uqa (A1

Tnsew) waranunsauszananisiteulusunsuiivewndaymle

Students are able to

CLO 1 describe basic concept of a computer system and identify its essential

CLO 2 describe problem solving and design algorithms with flowchart and/or pseudocode
to solve problems

CLO 3 acquire basic skills in programming with high-level language (Python) and apply to

solve problems

200-117 Lﬁﬁamwuﬁmﬂﬁuﬁug'\u 2((1)-2-3)
(Basic Engineering Drawing)
auddyesmadsuuutimnss wiesdiegunsniayisly n1ad sudiauuasdidnus uia
YoaAuLazIIATTIUE MU sy svadauszgna Madeunmanudd n1sdsuniwesudn n1s
Wounmlelewnin Msfgunimaigeslsnsinin MSENANIN NMSITEUNNGR ASINUATUINLAE
sreaufondu 4 Tuwuurudeusuuienssy
The importance of engineering drawing; drawing instruments and their uses; lettering; line
types and standards; applied geometry; pictorial drawing; oblique drawing; isometric drawings;
orthographic drawing; freehand sketches; section drawing, dimensioning, and descriptions in

engineering drawing

v

HiSeusunsn

CLO 1 imsnndn1vesdsny danudedne dausuiaveulunisiseus

CLO 2 wlasnesgulunudeuuy vidnms@eunmanewuuealsns Wil uagvdnns@eunm 3 3k

CLO 3 8 1UWUUYNIAINTTULAL UYWL UUTDIIUNUNIAINTTULA
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CLO 4 Spusmigautesandessulaunwivulilvle wavarunsalymalulagarsaumeafuau
voyaranaule

CLO5 ffluavsuiinvaunanunauilasutauming

Students are able to

CLO 1 demonstrate respect for social rules, honesty, and responsibility in learning

CLO 2 understand drafting standards, the principles of orthographic projection, and the
basics of 3D drawing

CLO 3 interpret engineering drawings and create technical drawings of engineering
components

CLO 4 engage in self-directed learning using the provided online materials and effectively
use information technology for additional research

CLO 5 demonstrate discipline and responsibility in completing assigned group tasks

221-101 NAAAASIAINTIH 1 3((3)-0-6)
(Engineering Mechanics 1)
L.Lmﬁ@LLawé’ﬂmiﬁjugm%qaﬁmmamd FEUULSIFDIAALATAIUNTR N1TTIULALNITHNLT
Tulium WSIAMY LATSTUULISALYA aunavetaynaLayTnguns wunmingdasy MTIATIZNATIVD

VU TH USUFYATIY AUEDI WUNTEEA LIUAAIUR0EYRINUY JanauliliunAINURDeYRIlUN

¢ ¥ v
=]

wuzINaranILUem

Fundamental concepts and principles of statics; two and three dimensional force systems;
composition and resolution of forces; moments, couples and equivalent force system; equilibrium
of particles and rigid bodies; free body diagrams; analysis of trusses, frames; friction; centres of
gravity, centroids; moments of inertia of plane areas; Mohr's circle of moment of inertia;

introduction to dynamics

HlSguauIsn

CLO 1 undaymszuuuse 2 ffuas 3 Ddla

CLO 2 LLhuffaquau@aéuaqaﬂgmﬂ Tngin3a

CLO 3 untgymusadeamiu

CLO 4 AunauAuasUAin19anNIenmeesIngdmiun1ssumLss

CLO 5 Uszannaunavesayniauazingnisdmiunsinssvlaswenyuuazvlsy

Students are able to
CLO 1 solve the problem of two- and three-dimensional force systems

CLO 2 solve the problem of equilibrium of particles and rigid bodies
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CLO 3 solve the problem of friction
CLO 4 calculate physical properties of objects for resisting force

CLO 5 apply equilibrium of particles and rigid bodies for analysis of trusses and frames

226-214 nszmumswamﬁugm 2((1)-3-2)
(Basic Manufacturing Processes)
szuunIanan Madennszuiuniandn wdesdnana ludla uareunsnidudntuauuuunig q
nsnadave masanaillunisnas ﬂgjﬁﬁmiﬂﬁﬂamﬁwLﬂ%'am&ﬁﬁmm vilauazanuurauUn
yosdlanzuan nszuaunsrdntunulavzusumeaiosdnsnalulsauenanns wiesdnanadiiudiay
dwfurulangunu Madouunund nsdalavguny Uioanslaveusu ndnnisdeulany in3esilonas
gUnsaunaion masadelunuden nszuiumadenlanzuuunieg nuden uundeuuaznis

ATI9aeU UJURNMSWaNIN/LUN kavnN151UaNeTsA

Manufacturing systems; manufacturing processes selection; machine tools and fixtures;
metal turning, turning time calculation, typical metal turning practices, types and characteristics of
sheet metals, sheet metal forming processes, CNC machines for sheet metal forming, sheet metal
pattern development, sheet metal fastening, sheet metal operation practices; principles of metal
welding, machines and equipment for welding, welding safety, welding processes, welding posture,

weld and inspection, MIG/MAG welding and arc welding practices

HlSguaunn

CLO 1 95UNBMdNNISMINTFUIUMIHARTILG U

CLO 2 ¥wuluguggrindeaundnlunisvhianssungala

CLO 3 utlamumneveyauayineinansvnaevou fiRmaferfunssuiumsnaniiug

CLO 4 U{URNUAIWIAINTIUNSHER U uUsENaUNSIUUARIAUNTEUIUNSHEA UG Y

Students are able to

CLO 1 explain basic manufacturing processes

CLO 2 work as a leader or member in group activities basic manufacturing processes
CLO 3 interpret data and analyze results of experiments in terms of manufacturing engineering

CLO 4 operations regarding basic manufacturing processes

238-111 VenIAINTIY 2((2)-0-4)
(Engineering Materials)
1A598579 aud@ nszuiunsndn wasnsussgnalyianicinssy lawn lave wedwes wsniin

'
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annaw Yandidnnsedna Jandue wasiialaezunsy audRlainavesian msdeNaninvesian
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structures, properties, production processes and applications of engineering materials i.e.,
metals, polymers, ceramics, composites, electronic materials, other materials phase diagrams;

mechanical properties and materials degradation

=

KIS8UaUI5D
CLO 1 95unelas9ase wavautRvesianimnssuwnassennia

CLO 2 93U18NszUIuNsHaRIanImNTIuwmasUsEania

CLO 3 sFuemannisidentyanimnssulaseamnungay

Students are able to
CLO 1 explain the structure and properties of each type of engineering material

CLO 2 explain the production process of each type of engineering material

CLO 3 understand the principles of selecting appropriate engineering material

236-201 AunsBeYRUsSKaAsIBavdmSuTAINIImla s T LA Tan 1((1)-0-2)
(Differential Equations and Numerical Methods for Mining and Materials Engineer)
eivedueunou : 200-112 adamansiugudmiuisang
Prerequisite : 200-112 Fundamental Mathematics for Engineer

mmglﬁmmwﬁmﬁ’uamms@aauﬁuﬁ‘mﬂmé’uﬁuﬁmﬁa aunsdseyiusandidnausudiuiiaes
fifduszandidunacsh ﬂWiLLUa\‘iaWUa’W‘?jLLaSH’ﬁUi%Egﬂ(; NISAUIUTIAIAY NITUIAINDUVDIFNNTT

Faausulnien wrinsuazsruuaunndaauy nmsussanuailurs eyiusuasUiius ey wa

HALRALTIR A VURIFNNNSIT IR YITUT DY

Introduction to First-order ordinary differential equations; second-order linear ordinary
differential equations; Laplace transforms and applications, Numerical methods; solution of linear
equation with one variable; matrix and linear equation systems, interpolation and approximation;

numerical differentiation and integration methods; and numerical solutions of ordinary differential

equations

HiSguauIsn

CLO 1 LLhyaumiL%qmgﬁuém foSusuiivisuassusuiiaosla

CLO 2 ‘Ui%‘qﬂﬁ?ﬂ’]iLL‘Ua\‘iaW‘Ua7“81Lﬁ@LLf:ITiy}WWI’N%ﬂ’JﬂﬁJJﬁLﬁIEJ’J‘ZTENﬁUﬁSJﬂ’]iL%x‘i’eﬁéﬁué

CLO 3 T¥3madsiiauiiemdineurosaunnduau seuuaNns wWn3ng wazdszuian
oytus/Usstusla

CLO 4 "3mezﬁu,asﬂisLﬁumamam%«?f’sLaﬁzmaaa:umn%wmgﬁuémﬁzyﬁw?’%ﬁmmsam
Students are able to

CLO 1 solve first-order and second-order ordinary differential equations

CLO 2 apply Laplace transforms to solve engineering problems involving differential equations
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CLO 3 apply numerical methods to solve linear equations, systems of equations, matrices,

and approximate derivatives/integrals
CLO 4 analyze and evaluate numerical solutions of ordinary differential equations using

appropriate methods

3) NGUAIYITIN
(3.1) A 1UIAVISHUII
236-111 \WUalanviAi3Aanssumiiausuazian 1((1)-0-2)
(Introduction to Mining and Materials Engineering)
memaﬁmmmﬁam%LLaz"‘;’a@ ANTIANT LaTaTIUIUTIN AMmsanuaznsdiiviaulafieady
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qmammsmmﬁaaumamaa WUTIU NHUNY ANUUaenAY LLﬂ%ﬂ’ﬁiﬁjﬂﬂ’ﬁqmﬁ’]MﬂiiﬂﬁLﬁ‘IEJ’J‘ZTEN 39U
L.Lmﬁmﬁ’mmi%’@mi?ﬁLLamgamiuawuiﬁaﬂiiumiauﬁuaﬁaq

Roles of mining and materials engineers; engineering council and ethics; overview and
interesting cases concerning mining and materials industry; fundamentals, legal aspects, safety,
and industrial management; concept of environmental management in mining and materials

engineering works

HlSguauIsn

CLO 1 eBungunumuazaufURnveuvesimnsviossuay Tan

CLO 2 Ansevnsdifnuiunaulalugnavinssumiesusuas Tan

CLO 3 afvsuwAnfiuguaumsdansiannaeslumimnssuiiousuay Yag

CLO 4 Shveitugungyene munaenit way madamsnssuumaelugravnsyioduay T

CLO 5 Wunaupveyailoswnuifgriumalulaguazuinnssuilylunuimnssumilewsiay ian

Students are able to

CLO 1 explain the roles and responsibilities of mining and materials engineers

CLO 2 analyze interesting case studies in the mining and materials industry

CLO 3 explain fundamental concepts of environmental management in mining and
materials engineering

CLO 4 explain the fundamentals of law, safety, and process management in the operational
processes in the mining and materials industry

CLO 5 present basic information on technologies and innovations used in mining and

materials engineering



115
236-131 WARFMTUIAINIMLDILTUAL e 2((2)-0-4)
(Chemistry for Mining and Materials Engineer)
edvdeduGeunou : 200-114 wfiugiudmiudaans
Prerequisite : 200-114 Fundamental Chemistry for Engineer
audasafovesansiadl infivesansazany aunanisazans aunasevala aunaiad uaznia-
wa gauied adllvinn wagnsinnseu AeanouALazATiiuRY
Chemical safety; solution chemistry, solution equilibrium; phase equilibrium, chemical

equilibrium, and pH; thermochemistry; electrochemistry and corrosion, colloid and surface chemistry

HlSguaNIsn

CLO 1 edusdunseanmsloamaiadl vomsseds uagdinsludionunasndeln

CLO 2 Amaufenfuasazanglunuauadiianlefuimnssnieusuas Yagla

CLO 3 Anuiifuauganisasansuazaunasevaala

CLO 4 Annaunamaaiinasmainiunsa-vaiiulefuimnssumilousuas Sanla
CLO 5 edvevdnnsfienfuiiugumenuwestilaunfinaiiunlasfAmnssuiionsuas gl
CLO 6 Annuadilivih n1sfnuse uagmstosfufithanlefuimnssumiiousuay Yagla
CLO 7 edunevdnnsiieafuroaaesauasadiufinfiinanlafuimnssuinileusuas Yala

CLO 8 fmnusuiinwaulun1sasnuauaIfnmunun

Students are able to

CLO 1 explain the dangers, cautions and the ways to handle of chemicals safely

CLO 2 explain the principles and calculations of chemical solution as applied to mining
and materials engineering

CLO 3 calculate solubility equilibrium and phase equilibrium accurately using appropriate
thermodynamic principles

CLO 4 calculate chemical equilibrium and pH values relevant to mining and materials
engineering applications

CLO 5 explain the principles of the basic of thermodynamics as applied to mining and
materials engineering

CLO 6 calculate electrochemical reactions, corrosion behavior, and protection methods
relevant to mining and materials engineering applications

CLO 7 explain the principles of colloids and surface chemistry as applied to mining and
materials engineering

CLO 8 take responsibility for timely submission of assignments
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3((3)-0-6)

QUUNAANEAIVBITEN

(Thermodynamics of Materials)
s183vUeAUREUABY : 200-114 1adiNugudmTudang

238-221

Prerequisite : 200-114 Fundamental Chemistry for Engineer
nnueNt 1 wazngued 2 vaunesiulawnding naundmsuaunalunszuiun1snaANauALR 2

waaudaseiiduianduvetgamgl anudu wazdnevneall nsAuundsudassdiarainveys
mameslulauiing aunalunignay aunasevuramULIULAzIENY WNURNEBase NoANTINYD

d19aeany
First and second laws of thermodynamics; criteria for equilibria in constant pressure
processes; free energy as a function of temperature, pressure and chemical potential; equilibrium

in gas mixtures; equilibrium between condensed phases and gas phases; free energy diagram;

solution behavior

v

Y
HLIBUAINT
CLO 1 wilanguedl 1 wazngue 2 veunestulauiiina inaundwivaunalunszuiunisnany

Aumw nasnudassiduiindureseamall Audu wazdnemundl
CLO 2 wnlaluaunalunonay aunasenITuNanIVLLULAINAN Y LRUHINGIUudase

NOANTIUVRIATATANY
CLO 3 WhAu3auguvnanansvedian lluanseeniisinueadugluuauadmnssumiloaus

wazdmnssuiang laluuszrudmelull
dmsuimnssumilons: s3diinensoenwuunilod;n1svinimiegn1sunws;n1susMITIANIS

- .
bAUDILLT

dmiviemnssuian: Nugiuneianimnssynsruiunsiuguianmalnnevandivesian;nis

IANTNINIAINTTHIER)
CLO 4 ImNUARTISHATINATIALNBATINOIAAIIN MNLATUIANTIUNNAIWIAINTTULVITBIUT UaY

TanvigiaunUsemalagseauaIng

Students are able to
CLO 1 understand the first and second laws of thermodynamics, equilibrium in
thermodynamic processes at constant pressure, and free energy as a function of temperature,
pressure, and potential
CLO 2 understand equilibrium in gas mixtures, equilibrium between condensed and gas
phases, free energy diagrams, and the behavior of solutions

CLO 3 demonstrate knowledge skills in mining and materials engineering
For Mining Engineering: Geology, mine design, mining operations, mineral processing, and

mine management



117

For materials Engineering: Fundamentals of engineering materials, material forming
processes, material property analysis, and materials engineering management

CLO 4 demonstrate the capacity to create new knowledge and innovations within mining

and materials engineering that significantly advance national and international development

238-323 TannssuLadl 3((3)-0-6)
(Chemical Metallurgy)
31839 UeAUEBUNRY : 238-221 QUUNAANEATYDITAR
Prerequisite : 238-221 Thermodynamics of Materials
ndnnsvedlannssumsarans UssnaunmenamansninLsouTeEIIarans Iaumansuesnig
Yraraly Warn1IANAYNEY NMIatAnefazasLarnskaniUasulessy I afivesansazane
Uszans armaeenssualinuazng sy ndnn1svedannssuanuseu Usenouniun1siuImnig
wamansnNuseu nafaledy n1sens mesindu msatelanznauminuazlansuennaundn
Principles of hydrometallurgy including thermodynamics of aqueous solutions; kinetics of
leaching and precipitation; solvent extraction and ion exchange; electrochemistry of aqueous
solution; current and energy efficiency; principles of pyrometallurgy including thermodynamic

applications, calcinations, roasting and metal reduction; extraction of ferrous and nonferrous metals

Y A

Fl3euananse

CLO 1 w1lanannisnisazaswarnssuiunsnivanawenlanslnenisazane
CLO 2 w1lanseuiunsw3eunisngs laun calcination uae roasting

CLO 3 wilandnnsuaznszuiunisuinlanzlaen1sngs lnglaniznan

Students are able to
CLO 1 understand the principles of leaching and the processes used in via hydrometallurgy
CLO 2 understand the preparatory processes for smelting, including calcination and roasting

CLO 3 understand the principles and metal smelting process especially Iron smelting

238-212 NAAENSIE0 3((3)-0-6)
(Mechanics of Materials)
5183Y1UIAULBIURDY : 221-101 NAANERSIAINTIH 1
Prerequisite : 221-101 Engineering Mechanics |
ANULAULATAILLASER ADNLEUTUS 52 19ANLLAULAZALATEN auUAnIanaveadan wsala

W399m N1TATIERALAUTUATUTEAAT9) LISRBULAETULLUAAR N1TINIVBIATULAZLEN



118
Stress and strain, stress-strain relationship, mechanical properties of materials, torsion,
bending, analysis of stress in various types of beams, shear stress and bending moment, deflection

of beam and columns

Y A

AEIIVERHREN

CLO 1 Awaanuaukasaasenluiannielansinseyiuuunieg e

CLO 2 TimsiznAunasuaulassasiugunelousain usedn wazsusudouln

CLO 3 Muunisineiivesmusaziaiveyssgnalylunuieinssule

CLO 4 vhouduiiuuazsulinveunsunauillasuneunng

Students are able to

CLO 1 calculate stress and strain in materials under different loading conditions
CLO 2 analyze basic beams and structural members under bending, torsion, and shear loads
CLO 3 calculate beam and column deflections for engineering applications

CLO 4 work as a team and take responsibility for the group work assigned

216-319 UjiRn1s3manssutasna 1(0-3-0)
(Mechanical Engineering Laboratory)
UftAnmaifeafumuuduswesian namansveslva namansiaiesdnina guvmamans
LATANTIAINTEY
Experiments in the fields of strength of materials, fluid mechanics, mechanics of machines,

thermodynamics, and heat conduction

Y A
HLIgUdaNTD

v °a [

CLO 1 inswniinivesdsnu fmwudedns dawiuRnveulunisiSeus

CLO 2 ¥innsnaaoai el gaunguif ugiununamansian naransvoslua namans
AesinIna guumamans warn1sihamuseula

CLO 3 BHUTIHNUHANITNARBINI9IAMINTIHLADENYNABIMUNENNITUAL FULUUTBITELHD
MINARBINITIAINTTY

CLO 4 vhauduituuazsuiaweunsaunguiilasuteuning

Students are able to
CLO 1 respect the rules of society, be honest, and have a sense of responsibility in learning
CLO 2 conduct experiments to prove basic theories in materials mechanics, fluid mechanics,

mechanics of machines, thermodynamics and heat conduction
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CLO 3 write engineering experimental report correctly according to the principles and
formats of engineering experimental report

CLO 4 work as a team and take responsibility for the group work assigned

(3.2) J¥1UsAU
(3.2.1) Y 1UIAULBNIAINTTUMNLUDILS
216-292 nafansvadlia 3((3)-0-6)
(Mechanics of Fluids)
medvdefuiBusituniou : 200-113 Nandiugudmduiaans
Prerequisite : 200-113 Fundamental Physics for Engineer
L.Lmﬁmﬁugm ffuazving autivesvedlva adnemansvedlva Arudukarnsin usainseh
nofngluvedlva nmmssivesingaesuaraugaduing nslrauuunuiSeusasdulou nislvauuude
ilauaznslnauuudamlale aunseeiiios aunislummdy aunsndanuuaraunisuusyadiunis
Usggnatuiaiesdnanavesia Meeseniifnazaueaeadiu nsasedasauy nslualune
uwsadeanunarauduanlune mstasnsnisiva
Fundamental concepts; dimension and unit; fluid properties; fluid statics, pressure and
measurements, forces on rigid body in fluid; stability of float body and relative equilibrium; laminar
flow and turbulent flow; flow of compressible and incompressible fluid; continuity equation,
momentum equations, energy equation and Bernoullli’s equation applied to fluid machinery;
dimensional analysis and similarity; modeling; flow inside pipe, frictions and pressure losses along

pipe; flow measurement

HISguauIsn

CLO LmswnAnuasdsnu daudedng darufufisveuluninfous

CLO 2 afsuwAnfiug Iy aulifvesvadiua afnemansvesvadlua nslauuusudsuuas
duthuesedinala

CLO 3 Awamnanudunazusinssvhne ngluresivala

CLO 4 AnnusuarlusupiinssyimoUiinmsmuauasaunislsudy

CLO 5 muuiaavestinilasnainmsgaidevaniaznisgaydssesluszuune

Students are able to

CLO 1 respect the rules of society, be honest, and have a sense of responsibility in learning
CLO 2 explain fundamental concepts, fluid properties, fluid statics, laminar and turbulent flow of fluids
CLO 3 calculate the pressure and forces on rigid body in fluid

CLO 4 calculate the forces and moments acting on a control volume using momentum equation

CLO 5 calculate the pumping powver requirements due to the major and minor losses in the piping system
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- ngufl 1 ssdiAneuviaans
236-213 wIkaziu 3((2)-3-4)
(Minerals and Rocks)
3183YIVIAULIBUTIN : 236-112 SIUIMNLINYAIN
Co-requisite : 236-112 Physical Geology
M59MUNLS NsRakazUsHlevuiidnay nisfievesiiudail funznoukasfiuwls mssauun
Fuumazain AuduUsLATATIRIYEwoALTTinANg 7 AT
MIUGTRNT: MIfnwantinisneninueusLay i dielalunmssuunusuasiiv
Identification of minerals origin and used; classified and origin of igneous, sedimentary and

metamorphic rocks; rock classification, relationships and implication of rock types and minerals

Laboratory: Identified and classified minerals and rocks from physical properties

HiSguauIsn

CLO 1 $munusiiFouanauautinumenimdesuln Fondouslagnaes

CLO 2 edvsAmaNTAtuguresLsinluTinUssdr fuazaeaunile uazSendouslagnnes
CLO 3 Fmunfiutszannans 4 Mindnsagynamenmidesnule Fondefiulagnaes

CLO 4 3uemsiiavesiiu Tpinsvesiiuwazanuduiusvesiiurdama 4 ln

CLO 5 93U18NTEUILNTNIETAINEITULUUAS 9 19U a1 n1siAa Jade wagnanszny o

NM5UTENNALAEIATIENANTLEM I UNB S IULALIINNTAUAIIAILAULD

CLO 6 TunruluniseSuielaegsgnaesiainiwinguasnwdingy

Students are able to

CLO 1 classify the mineral from the basic physical properties, named the mineral correctly

CLO 2 explain the physical properties of mineral found in everyday life and fields, named
the mineral correctly

CLO 3 classify various types of rocks based on their basic physical characteristics and
correctly identify their names

CLO 4 explain the formation of rocks, the rock cycle, and the relationships among different
types of rocks

CLO 5 explain the geolosgical processes in any causes, origins, factors and effects, can
analyze any data from classroom and self-research

CLO 6 use the proper languages to describe correctly in both Thai and English
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- nguil 2 walulamsiumiles
236-221 N1300NLUUKAZNTITNNULDIHIAY 3((3)-0-6)
(Mine Design and Surface Mining)
F183Y10IAUEEUNY : 236-111 WaAlandiAUIAINTTUUTDIUAL I
Prerequisite: 236-111 Introduction to Mining and Materials Engineering
3182V 1UIAVLTIUTIN 236-112 SIUINGINUATN
Co-requisite : 236-112 Physical Geology
M3d1979 NMeUssdiuuasMIRRILYALT N3 uunuagnsUssgnalsresismaiimilesiafiu
LuURe madansszdauagyadndmiunisiunilosiifu nsyauaznsadsansuazyafy 03
Uasfunansznuneduinasy guaudunazmulasnsdelunsvinmiies
Exploration, evaluation and development of mineral deposits; classification and application

of various surface mining methods; excavations and blasting technique for surface mining; earth

and rock excavations; environmental protection, mine welfare and safety

Fl3euananse

CLO 1 a8vgnszuIuNsdsn msUsudiu uasmsianiuwawuslaognagnaos

CLO 2 fwuniBnmsviimilesinfufivansausvanmunassla

CLO 3 aSugnanMskazmAliANIsYn N1SANRES wazmassdndwivmuniiedifule

CLO 4 Usziliunansznunsdauanaouanmaimiles wasausiuimidlumsdesiundoussim
pognamnya

CLO 5 evnendnufthifetuaueuiiouazenuiasadelunisvumiioslnessasuniy

'
LY

CLO 6 Uszenalyauglunisesnwuunszuiumsvinvilesianueeaiuseansamuasdadu

Students are able to

CLO 1 explain the processes of exploration, evaluation, and development of mineral
deposits accurately

CLO 2 classify surface mining methods according to the geological and site-specific
conditions of the mineral deposit

CLO 3 describe the principles and techniques of excavation, material handling, and blasting
in surface mining operations

CLO 4 evaluate environmental impacts from mining activities and propose appropriate
preventive or mitigation measures

CLO 5 explain proper practices related to occupational hygiene and safety in mining
operations comprehensively

CLO 6 apply knowledge to design efficient and sustainable surface mining processes
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236-222 N139aNLUULANISIMER AR 3((3)-0-6)
(Mine Design and Underground Mining)
sg3yUeAuBEunaY : 236-111 WalanviAuIANIsamlausuas e
WA 236-112 5IAINGINBATN
Prerequisite : 236-111 Introduction to Mining and Materials Engineering
and 236-112 Physical Geology
M3d1929 MeUssifiulagmTiRILILAILS ﬂ’]i*ﬁ’]LLumLaSmiﬂitqﬂﬁﬁ%ﬂ@ﬁ%‘miﬁ’]mﬁaﬂé}jﬁu
LUUANY MIYRLagNIaLABusLAT ARy wadansazuarsndadnsumehmiledanu wuzding
My N35EUEeINIA MITEUIETLeENS ALAIE mim‘UQuLLazﬂiz&;ﬂ&?ﬁl%ﬂ’limﬂﬁ"ruaﬂﬂﬁu N3
Jasfunanszyunedauinasy Ej%mﬁﬂLLazmm‘Uaaﬂﬁsﬂumﬁ’]L‘Vi‘ﬁaﬂ
Exploration, evaluation and development of mineral deposits; classification and
application of various underground mining methods; earth and rock excavations, drilling and
blasting technique for underground excavation; introduction to underground support, ventilation,
drainage and illumination; applications of subsidence and g¢round control; environmental

protection, mine welfare and safety

Fl3euananse

CLO 1 88Un8n58UIUNTTETI9 MsUseidly L.Lazmsﬂ’mmLLmﬁLLﬂ@Tasmgﬂé’fm

CLO 2 Suunuazdszgnalismehmiledlafuiivmnzautuanimumausla

CLO 3 edunevdnnsuazmadiansyn nsdides wagnsssdedniunumiledadiuln

CLO 4 Usuifiunanssnunisdaunaeuainnisvinmiles wasiauauuamslunisUasfundoussim
pognamnya

CLO 5 eunevdnUftiRrtugueuiounzauiaeadelunisiuiiedefulaeseasuniu

CLO 6 Uszgnalyaruglunisesnwuunssuiumsvinviledlafuseaiiussdnsamuazdagu

Students are able to

CLO 1 explain the processes of exploration, evaluation, and development of mineral
deposits accurately

CLO 2 classify and apply appropriate underground mining methods according to the
geological and site-specific conditions of the mineral deposit

CLO 3 describe the principles and techniques of excavation, material handling, and blasting
in surface mining operations

CLO 4 evaluate environmental impacts from mining activities and propose appropriate

preventive or mitigation measures
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CLO 5 explain proper practices related to occupational hysgiene and safety in underground

mining operations comprehensively
CLO 6 apply knowledge to design efficient and sustainable underground mining processes

- ngun 3 ndlluumilous
wilAaszvdmsudaInsviiaus 2((1)-3-2)

236-332
(Analytical Chemistry for Mining Engineer)

s183vUsAUREUABY : 200-114 \adiNugudmTudang
Prerequisite : 200-114 Fundamental Chemistry for Engineer
SeunsluaIesdleiiasiey nanns warlfuiRnisnisinsermaniliensiaaeuiskagiu

Using of chemical instrument and learning about methods of analysis for analyze the

composition of minerals and rock

Fl3euananse
CLO 1 s3unendnnsvenAIosiiouavimadnnisinsienmaninlaslunisnsrvaevesniseney
yousuariivla
ﬁ"ugﬁmﬁ'aimeﬁuﬁ'Lmzﬁulga&mqﬂgamag

CLO 2 Yudn1slyia3aedadinsizuniaad

Uaensiy
CLO 3 FATIEMNAYRYANINATIIINNTNAGDY wazkUanalnoealivinua
CLO 4 vhawsuwdugdulunsufifinisvaasuasenunansinsevlasg1adussaviam

CLO 5 #oa13Han1snaaeazn1siasznniaainlusluuunsifsuwaznisiauslagly

Mwdanguitugulaewminvay

Students are able to
CLO 1 explain the principles of chemical instruments and analytical techniques used for

determining the composition of minerals and rocks
CLO 2 perform basic chemical analyses of minerals and rocks accurately and safely using

appropriate instruments
CLO 3 analyze experimental chemical data and interpret the results logically.

CLO 4 collaborate effectively with others in conducting laboratory experiments and

reporting analytical results
CLO 5 communicate experimental and analytical results appropriately in both written and

oral forms using basic English
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- ngufl 4 msfednlusumilous
236-341 wAlulagN1359InluUmLD S 4((2)-6-4)

(Mine Surveying Technology)

Snuaruazndnmalomuresnudsin wndesdledsimily nassssiuuasnasdis Slelalan
nguimsiauazmnuaanedouensin MylayusuLATLAY ns¥asvegnemelsuasouinsees
MsTasvernImEAnRBLarFUMLTUIT MIYuasTey MaThaussRy Lgu%ummqaLLazm'ﬁ%'ﬁmﬁa
yhusufigivssma madwamniuiinesines msdssgnansseindniumioinfiu masiians
ae msdeiadmiumiadaiu nisniefitaluuusu wades wasinis nsdsraluglusauaznis
douneglusa meluladlvudmiunisdsalunumiions

Principle and introduction to elementary surveying; general surveying instruments; level
and theodolites; theory of errors and measurements; measurement of horizontal and vertical
angles; distance; measurement by chain and tape; stadia and subtense bar; traverse, leveling;
contour line and topographic mapping; area and volume computation; surface mine surveying;
photogrammetry; mine mapping and cross-section; underground surveying; transferring of
meridian; horizontal, incline and vertical; tunnel surveying and tunnel curve; new technology in

mine surveying

Fl3euananse

CLO 1 Tuedosiiogunsailunsisiala

CLO 2 $o¥AuasAuInamsIU yufs seevng sedy uaznuseula
CLO 3 feinnfisuina Sadniiufuas¥eauiunsla

CLO 4 Ussgnaluintosdiedainlumsniuaunisvinvilosusle

Students are able to

CLO 1 use surveying instruments and equipment effectively

CLO 2 perform and calculate horizontal angles, vertical angles, distances, elevations, and traverse surveying
CLO 3 conduct topographic, area, and volume surveys accurately

CLO 4 apply surveying instruments in mine operation control effectively

- nguil 5 maluladnnsusiaus
236-351 walulagnsueeus 1 3((2)-3-4)
(Mineral Processing Technology )
$1873YUIAULTIUTIN : 236-332 LARAATITHANSUIAINTNIB LS
Co-requisite : 236-332
m’fﬂmsu,azﬂszmumﬂummﬂLLﬁ'aaﬂmﬂ*?aﬁlﬁhi(;faqm's Tnsiumslowmadanianienn iy

AITANTUIA NITANTUIA NITUINAIBUTIIUNAI LLJJLMgﬂ wazlunn s2mdInTIATIEREN TRV ILT LN
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Lg’e)ﬂ%%‘LLG]IQLLilﬁmiﬂxﬁiJ ‘Ll’e]ﬂ%’]ﬂ‘ﬁlgﬂﬂi’e]Uﬂﬁjllfﬂi’e)’e)ﬂLLUUﬁ\‘iﬂiSU’JUﬂWSLW{QLLiILﬁ”EN(;]Ju LAZAITNTEUNUN

femuddguosnislaninensusessiivszAnd nnuasiduiinstudwanaou ;L%‘au%iﬁy%’ummg
ﬁugwuﬁgﬂmﬂmwﬁLLazmﬂU;jﬁ’a LﬁaLm%mmmwgaugjmﬁﬂﬁzqﬂéisgiuqmamﬂismmmLL3"17’1'€J"@§'14

The principles and processes for separating valuable minerals from unwanted materials;

with a focus on physical techniques such as size reduction; screening, gravity separation, magnetic

separation, and electrical separation; it also involves analyzing the properties of minerals to select

the most appropriate beneficiation methods; students will study the design of preliminary mineral

processing flowsheets while developing awareness of efficient and environmentally responsible

resource use; the course provides foundational knowledge through both theoretical and practical

learning; preparing students to apply these principles in sustainable mineral processing industries

Fl3euananse

CLO 1 eBuneudnnsmsantuiauasnsuaniadudaszveusla

CLO 2 s3uendnnisnsdnuuiauaznisfananla

CLO 3 gdunemdnmsmadauen Yan/us lasordoussiuunla

CLO 4 afvemdnmanisdnuen Jan/us Insandediunausimdnuaylnvila

CLO 5 sonuuuukuiInmIuausiiomulumsfaueniusesnainuadi

CLO 6 Banlviadasdiod miunisanuin nsfnun uaznsdnuenislase doussluunig

Srunanumanwazinvilaesnawunzay

Students are able to

CLO 1 explain the principles of size reduction and mineral liberation

CLO 2 explain the principles of sizing and classification

CLO 3 explain the principles of gravity-based separation of materials/minerals

CLO 4 explain the principles of magnetic and electrostatic separation of materials/minerals
CLO 5 design a basic mineral processing flowsheet for separating valuable minerals from gangue
CLO 6 select appropriate equipment for size reduction, sizing, and separation using gravity,

magnetic, and electrostatic methods

236-352 wialulagnisueaus 2 3((2)-3-4)
(Mineral Processing Technology II)
318310 IAULBUADY : 236-351 WAlulagn1suaus 1
Prerequisite : 236-351

N3ANYINANNIT 38M3 wagUURnmsnnetvesiunssuIunMsuasuasnslUselovuanduus

aueliuseangam TnawllemyauulumSoulasgeseunuieddunssuiunisieniseanaindanily
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ABINTT LU NNTADEUS ﬂ’]ii’JﬂJﬂEjliJE]‘LgﬂWﬂLLil nsusnvosudeasveuvar uazmsviilaune saudnis
ponuUUINsussLITiFuTeu Tnegidouasladeusimguiuarnisufofifefuanautiniinioninuas
maiaflueans mMaidonimadansdaueniinza maamumiﬂqﬂﬁﬁmﬁwﬁﬂiumﬂ%ﬂ%’wmﬂiuﬁ'aéw
Pyaanuazdity Lﬁam’%mmmw;amjmiﬂizqﬂﬁlsgiuqmamﬂﬁmmmLLﬂuamﬂm
The study of principles; methods and practical operations involved in mineral beneficiation
and the efficient utilization of mineral resources; it emphasizes a comprehensive understanding of
separation processes such as flotation; particle aggregation; solid-liquid separation, and drying, as
well as the design of complex mineral processing flowsheets. Students will explore both
theoretical foundations and practical applications; including the analysis of physical and chemical
properties of minerals and the selection of appropriate separation techniques; additionally, the
course aims to cultivate environmental awareness and intelligent resource use, preparing students

for future applications in sustainable mineral processing industries

HlSguauIsn

CLO 1 annsafnuen Jan/us lnsorfovdnnisnisaesus

CLO 2 8BUneMdNNINEINIENQUNALNITIINNALYBIDYN AL

CLO 3 aumndenluodisdmiumausnmesduazuoaen ufimshlmmdaosuza
CLO 4 @N30eSUIEaNAALIATEILNUEIN UL ITIF UL

CLO 5 99nNUUNURINITHASLSNTULDU

Students are able to

CLO 1 perform material/mineral separation based on the principles of flotation

CLO 2 explain the principles of particle aggregation and agglomeration in minerals
CLO 3 select appropriate equipment for solid-liquid separation and drying processes
CLO 4 explain the mass balance of complex mineral processing flowsheets

CLO 5 design complex mineral processing flowsheets

- naj:uﬁ 6 N15BNLUULNIDY
236-361 N1552L0M IUUIAINTITY 3((3)-0-6)

(Blasting Engineering)
a v = 1 o IS5 a A
F1YIYTVIAULIBUNDY : 236-221 N1TDDNUUULATAITINUUBIHIAY
Prerequisite : 236-221 Mine Design and Surface Mining
n1sAnwwaziiguglusoaeansiagiiu audanaznislyingszidn nquinisseda ns
panuuussiinvasniiasiifukasiviiadlaiu nssuidamuau n1sssdaiuuiivay Anulaendeuaznis

Jasiunansenuanmslyingseidn
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Drilling for blasting; properties of explosives; use of explosives; blasting theories and
techniques; surface and underground blast design; controlled blasting; special case blasting; blast
safety and blasting effects control operations; additionally, the course will cover environmental
and sustainable aspects of mineral processing; including waste management and resource

conservation

AEIIVERHREN

[y a

CLO 1 a%quwﬁmisuﬁ@LLammqisLumsl,umuﬁmmsmlc:

CLO 2 ponuuumsssdindmiumiiosinula

CLO 3 ponuuumsssndmiumsgmatzglusala

CLO4 ‘UizqﬂémﬁsLﬁmﬁm%’wuimﬂiiuﬁuS] loun uNeas 3 Sonau YA

CLO 5 syyuumnadasiunansenuannisleingsuidaiieninuvasndeln

Students are able to

CLO 1 explain the theory of blasting and explosives used in engineering applications

CLO 2 design blasting operations for surface mining

CLO 3 design blasting operations for tunnel excavation

CLO 4 apply blasting techniques for other engineering purposes e.g., construction,
demolition, rock excavation

CLO 5 identify preventive measures to mitigate the impacts of explosive use for ensuring safety

236-362 NN MALD AU IRABIRUUITAU haziniiainge 2((1)-3-2)
(Quarry, Dimension Stone and Sand Mines)
3183YIVIAULTHUNDY : 236-112 §IUINYINLAIN
Prerequisite : 236-112 Physical Geology
yiauarnslovsslonifiunoasns fulssdy waensIoneasy 1ASgIUGATINNTTL WAy
MIVAdeU wviaiiu uardnuassiiineuasivlulsemdlng  wiamseneasslulsunelne ns
Uszilud3inadises manusuLazesnwuumilesiuneassuasmilomsne msimnmesnuuulsduiiy
warlsausnse wadiamsvhwiiosfiulssdu nsmuausanmgfieves nsussdiualyaslunawds
Types and uses of construction stone, dimension stone and sand for construction
purposes; industrial standards and testing; stone resources and their geological characteristics in
Thailand; construction sand deposits in Thailand; reserve estimation; planning and design for quarry
and sand mining; calculation and design for stone crushing plants and sand processing; dimension

stone mining techniques; relevant pollution control; production cost estimation
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CLO 4 funaiinadsosesiiunaenenaasida
CLO 5 pBUnendnNITMIUHLIATDRNLUUWE BITuNaaT Lasvilamela
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Students are able to
CLO 1 describe the types, uses, and characteristics of construction stone, dimension stone,

and construction sand
CLO 2 explain industrial standards and testing methods for construction materials
CLO 3 describe the locations of rock and sand resources and their geological characteristics in Thailand
CLO 4 calculate the reserves of construction stone and sand
CLO 5 explain the principles of planning and designing construction stone and sand mines
CLO 6 design stone crushing plants and sand processing plants based on appropriate evaluations
CLO 7 describe mining techniques for dimension stone

CLO 8 explain environmental pollution control measures and estimate production costs

236-363 ssimaila 3((2)-3-4)
(Geotechnics)
3183YIUIAVITHUABY @ 236-112 FIUINYINYAIN
waz 221-101 NAAARSIAINTIY 1
Prerequisite : 236-112 Physical Geology
and 221-101 Engineering Mechanics |
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Engineering properties of soil and rocks; soil and rock classifications and measurements;
failure criteria, stress-strain analysis, soil and rock mass stability analysis; gseotechnical application
to soil and rock excavations for mining engineering works
Geotechnical laboratory works include soil engineering classification, rock mass mechanical

classification, and soil and rocks mechanical properties testing
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Tnglynwilnevdonwisingule
CLO 2 uansendsnsifitfy nswmenan waedieuiuinveunsnuillauseumine
CLO 3 vhawsufuduiiulndnSemuilasuieungla
CLO 4 Ussgnalenszuaumsssaimafialunisunlanetymdmiviumiousla
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Students are able to

CLO 1 communicate geotechnical knowledge relevant to mining engineering through
presentations and written reports in either Thai or English

CLO 2 demonstrate discipline, punctuality, and responsibility for assigned tasks

CLO 3 work as a team to successfully complete assigned tasks

CLO 4 apply geotechnical processes to solve problems in mining engineering

CLO 5 use information technology to search for information and engage in self-directed learning

236-464 Fawandaauazanuvasndeluaumiiows 3((3)-0-6)
(Environmental and Safety in Mining)
3183Y10IAUITEUNDY : 236-111 WaAlandiAUIAINTTUUTDIUALIEN
Prerequisite : 236-111 Introduction to Mining and Materials Engineering
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Pollution from mining industries; concept of carbon dioxide emissions from activities;

environmental problem from mining; environment law and environmental impact assessment;
safety and occupational health; environmental method to control and manage the problems;
wastewater treatment; waste management; air pollution control; noise pollution control; ground
vibration and air blast from blasting control; mining reclamation cooperated social responsibilities

and mine safety; green mining
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CLO 3 Yszgnalsnisdnnisiauinaeuuazanulasnitludgnannnssilnosnamizas
CLO 4 Aoasfunquandinanuatslafisniwilneuaznrvasussnalasssfissansnn
ansolvanuslumyindnndeasmedinilaluussfuiinnga
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Students are able to

CLO 1 explain key theoretical principles and practices related to environmental and safety
management in mining operations

CLO 2 describe environmental and safety management approaches across various types of
mining activities

CLO 3 apply appropriate environmental and safety management strategies in industrial contexts

CLO 4 communicate effectively with diverse audiences in both Thai and foreign languages,
and convey professional knowledge to society on relevant issues

CLO 5 analyze the impacts of mining engineering knowledge on individuals, organizations,
society, and the environment, and demonstrate creativity in generating new knowledge that

contributes to national and global development

236-465 N15919uRULazN15aaNwUU UKD IS 3((2)-3-4)
(Mine Planning and Design)
3183Y1VIAUITEUTIN : 236-371 TUsunsuUssenddIniuiansmiloaus
Co-requisite : 236-371 Computer Application for Mining Engineer
wanTlUlN T LAY 0N WU B LS miﬁ’]mmLLa8miLﬁaﬂiﬁz}lﬂ%m%’ﬂiﬂauﬁ'ﬂﬁnﬁmmqf]
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Concept of mine planning and design; selection of heavy equipment in mine and quarry;
application of relevant knowledge in mining engineering for mine design and mining planning;
quality control and mass balance; management in mine and quarry; computer application and

mine system simulation; rehabilitation and mine closure plan; case studies
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CLO 5 85U18ManN1SIANIT M UMD IS LA
CLO 6 Uszgnalulusunsumouiiawasuarseuudnassdmiunumiiousle
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CLO 7 afunguwimenmsituniiuiuasununslamiisamumdnivinisuasngringiiieivedle

Students are able to

CLO 1 explain the fundamental principles of mine planning and design

CLO 2 select appropriate heavy machinery for mining operations

CLO 3 apply engineering knowledge in mine planning and design

CLO 4 calculate the principles of mass balance in mining operations

CLO 5 explain management principles in mining operations

CLO 6 apply computer software and simulation systems in mining operations

CLO 7 describe mine rehabilitation and closure planning based on technical and legal frameworks

- ngufl 7 AewRamasdmiuianamilass

236-371 TUsunsuUszgnddmiuIANsvilous 3((2)-3-4)
(Computer Application for Mining Engineer)
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Computer application for searching information; lifelong learning; logic and analytical
thinking through coding programs; Matrix Computation Software, learning CAD and spread sheet
programs; application of specialized programs in mine planning and design of open pit mining and

underground mining; mine modeling and simulation program

KIS8UaUI5n
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Students are able to
CLO 1 search for information using Google and Al tools
CLO 2 write commands to perform tasks using the SciLab program

CLO 3 calculate and analyze data in mining work using MS Excel
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CLO 4 use AutoCAD Civil 3D software to design mining work

CLO 5 use specialized mining software to create models for mine planning

- ngufl 8 wswgANAnsuAzNITUIMSIANSIila us
236-481 \WsegAEnSliauskazn1sUsEliulATINIg 4((3)-3-6)
(Mine Economics and Project Evaluation)
3183YIVIAULIBUADY : 236-221 NTDDNLUULATNITVINULDIAAY
Prerequisite : 236-221 Mine Design and Surface Mining
LLuzﬁwmwgmam%Lﬁjaagu qﬂaaﬁaﬁﬂmuuaz@aamw LLu’;ﬁquJaﬁ’]L?umumaL’gm nsUseLiy
efuTe91e wadansdadulanisamu wmadansinsgnanudss msufodnsdAnuivenis
Useiiulasanisiwileaus
Principle of economics; demand, supply and equilibrium; time value of money; income
and cost estimation; investment decisions techniques; risk analysis techniques; practice in case

studies of mining project evaluation
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Students are able to

CLO 1 explain basic economic principles, including demand, supply, and equilibrium
CLO 2 evaluate income, expenses, and costs in mining operations

CLO 3 calculate and analyze cash flow in mining projects

CLO 4 analyze projects to make appropriate investment decisions in mining projects

236-482 nvangmlasdmIuIAINTINaS 1((1)-0-2)
(Law for Mining Engineer)
5183Y109AUEEURRY : 236-111 WalaniiAUIAINTTUUTDIUALIER
Prerequisite : 236-111 Introduction to Mining and Materials Engineering
W32y EIRS LLazﬂgwmaSu 9 fiemestumsrniios 955810550 MITANTIIURLNS
wilad NMFTANITNITHEN N1TAIUANAMATN M3¥nIAns NINYINTYAAR MsUsERIdNIUS N133ANS
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Minerals act and relevant laws for mining; ethics; mine planning management; management
of production; quality control; organization; human resource; public relation; environmental; safety

and risk management; sales and marketing; case studies

KlSeuananse
CLO 1 oBunenszswUgafins way nymueduy Mnevesiunsiimiedls
CLO 2 wanseaniinsiasseussaluivndn
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Students are able to
CLO 1 explain the Mineral Act and other laws related to mining operations
CLO 2 demonstrate professional ethics

CLO 3 explain mine management in accordance with legal regulations and environmental management

(3.2.2) I1UIAUNIAINTTUTER)
- NguN 1 TENIAINTIULALENVALGING
238-313 WOANTTULTINAYDIIEN 3((3)-0-6)
(Mechanical Behaviors of Materials)

3183Y1VIAUITEUNDY : 238-212 Nar1ansIdn

Prerequisite : 238-212 Mechanics of Materials
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Basic principles of stress and strain relationships for elasticity theory of elasticity of
materials; theory of plasticity; dislocations, relation with other defects; strain hardening and
annealing; introduction to fracture mechanics, fatigue, creep, super plasticity; mechanical property

tests of materials
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Students are able to
CLO 1 explain the relationship between stress and strain in materials under elastic and

plastic deformation
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CLO 2 analyze dislocation motion mechanisms and their effects on the mechanical
properties of materials
CLO 3 explain strain hardening and annealing processes in materials
CLO 4 apply fundamental theories of fracture, fatisue, and creep to evaluate material properties

CLO 5 conduct and evaluate mechanical properties of materials using standard testing methods

- ngufl 2 gruvwaranTvaeTan

238-322 Usingnisalanglaulunszuiunisuandan 2((2)-0-4)
(Transport Phenomena in Materials Processing)
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Fluid dynamics: laminar flow, turbulent flow, Newton’s law of viscosity; momentum-
balance equation, dimensional analysis, internal and external flows; heat transfer: conduction,

convection and radiation. Mass transfer; Fick’s law of diffusion
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Students are able to

CLO 1 demonstrate discipline, punctual, and responsibility for assigned tasks

CLO 2 communicate knowledge of transport phenomena through presentations and report writing
CLO 3 explain the basic properties of fluids and the mechanisms of heat and mass transfer
CLO 4 solve problems related to transport phenomena, including fluid dynamics, heat

transfer, and mass transfer

- nguil 3 Tavznguimanuazlanzusnnguman
238-231 TannssunIenIw 3((3)-0-6)
(Physical Metallurgy)
s183v1UeAUREURDY : 238-111 TEAIAINTIY

Prerequisite : 238-111 Engineering Materials
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Crystal structure; crystal defects; crystal interfaces and microstructure; solid solution and

compound; plastic deformation in crystalline solid; diffusion, recrystallization
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Students are able to

CLO 1 demonstrate discipline, punctual, and responsibility for assigned tasks

CLO 2 explain crystal structures and defects, including their effects on material properties
CLO 3 analyze mechanisms of plastic deformation and diffusion in crystalline materials
CLO 4 apply diffusion recrystallization and solidification principles to control material properties

CLO 5 use sample preparation and microstructure analysis techniques to study material properties

238-232 Tanenguwdnuazmalulaginnstugy 4((3)-3-6)
(Ferrous Metals and Forming Technology)
5783Y1UAUEEUADY : 238-111 TEAIAINTIY
Prerequisite : 238-111 Engineering Materials
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Basic principle of iron and steel making; classification and standard of cast iron steel and
Alloy steel; Phase diagram; microstructure; mechanical property modifications; applications of

ferrous metal; laboratory related to microstructure analysis, mechanical property modifications

and mechanical testing
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Principles and technology of forming process for steel and cast iron, i.e. casting, welding,

rolling and other processes; applications; laboratory related to metal forming processes, defect
analysis and mechanical properties

evaluation of environmental impacts in ferrous metal production and forming processes;

steel recycling technologies; selection and design strategies to minimize carbon footprint in steel

industries
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Students are able to

CLO 1 explain the principles of iron and steel production processes, types, and standards
of ferrous metal

CLO 2 explain the phase diagram, microstructure and mechanical properties of ferrous
metals correctly

CLO 3 explain the principles of property improvement by heat treatment of ferrous metals
correctly

CLO 4 explain the principles of forming ferrous metals, such as casting, welding, rolling and
other processes correctly

CLO 5 use scientific equipment and tools to prepare samples for metallurgical and
mechanical properties testing of ferrous metals

CLO 6 work with others in roles as both a leader and a follower, according to assigned tasks

CLO 7 effectively communicate information about ferrous metals and metals forming

technologies, both in reports and presentations
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CLO 8 search for information about ferrous metals and metals forming technologies from

appropriate reliable sources

238-333 Tanzuannguwdnuazmaluladnnatugy 4((3)-3-6)
(Non Ferrous Metals and Forming Technology)
sedvtisduGeureu : 238-232 Tanenguwdnuazimaluladinatugy
Prerequisite : 238-232 Ferrous Metals and Forming Technology
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Classification and standard of non-ferrous metals; Phase diagram; microstructure;
mechanical property modifications; applications of non-ferrous metal; laboratory related to
microstructure analysis, mechanical property modifications and mechanical testing.

Principle and technology of forming process i.e. extrusion, rolling, forging, wire and bar
drawing, sheet metal forming and other process; applications; laboratory related to metal forming,
defects analysis and mechanical properties

Evaluation of environmental impacts in metals production and forming processes; metals

recycling technologies; selection and design strategies to minimize carbon footprint in metals

industries
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Students are able to

CLO 1 explain the classification, standards, and fundamental properties of non-ferrous metals

CLO 2 analyze phase diagrams and microstructures of non-ferrous metals to apply in
mechanical property modifications

CLO 3 evaluate the mechanical properties of non-ferrous metals after property enhancement

CLO 4 describe the principles and technologies of metal forming processes, including
extrusion, rolling, forging, wire/bar drawing, and sheet metal forming

CLO 5 analyze defects in metal forming processes and propose corrective solutions

CLO 6 apply knowledge of non-ferrous metals and forming technology in industrial applications

- NguN 4 MsVugUlanzuasIAINTINRD
238-341 n3suIBNISYaNLazlanEINeINITON 3((3)-0-6)

(Welding Processes and Welding Metallurgy)
eivdeduGeunou : 226-214 nszuruntINAAUgIY
Prerequisite : 226-214 Basic Manufacturing Processes
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Principle of joining and power source; physics of arc, arc welding processes and various
modern welding processes, fusion welding, solid state joining, heat in welding and heat input;
weldability as well as welding metallurgy of metals and its alloys; macro and microstructure of
weld metal, heat affected zone (HAZ) and base metal; preheat and post weld heat treatment;
weld strength and other mechanical properties, residual stress and distortion; application of
welding for industries quality control in welding; weld defects and prevention; finally destructive

and non-destructive test in welding; weld design; Economics in welding

Fl3auananse

CLO 1 uanivaniensifide nsamenauazamuiinyey
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Students are able to
CLO 1 demonstrate discipline, punctual, and responsibility
CLO 2 apply various welding processes
CLO 3 apply welding for metals

CLO 4 describe and use of inspection of welded products

238-442 AAINTIUNL 3((2)-3-4)
(Surface Engineering)
5183v1UeAUREURDY : 238-111 YEAIAINTIY
Prerequisite : 238-111 Engineering Materials
Lwﬂﬁﬂmsﬂ%ﬁﬂqﬂﬁagﬁﬁ%@m 9 misquﬁaufﬁﬂ nMsnuAdeumeUairusey miﬁqumﬁauéjw
nszualiuarlilynszudlivih nszuiumsiedeuiameale astulatidewy senuuudsimnssuia
WleLiasEavBnnuazamunuvesian
Surface heat treatment techniques; surface hardening; thermal spraying; electrolytic and
electroless plating; vapour deposition; introduction to tribology. design aspects of surface

engineering to enhance material performance and durability

KlSeuananse

CLO 1 E)%“U’]EJﬂizU?Uﬂ’]iLLaSMéJﬂﬂ’]imiﬂ/\jumaaugiEJLU@’J@T]@J’;EMIGT’@EJI’NQHGTEN
CLO 2 a%maﬂizmummawé’ﬂmmuﬁaLLsﬁalﬁaéwagﬂgaq

CLO 3 p3nenszuIumsAdouRakuume laun CVD PVD iumu lﬁuasmgﬂgaq

CLO 4 aSureuannisiasiuladilaanula

Students are able to

CLO 1 describe the process and principles of thermal spraying correctly

CLO 2 describe the process and principles of surface hardening correctly

CLO 3 describe various surface coating processes, such as CVD, PVD, etc. correctly

CLO 4 describe basic tribology principles

- nguil 5 Yanuundin wedles uazTanduq
238-251 AANTIUNDANDS 3((3)-0-6)
(Polymer Engineering)
5183Y109AUITEURRY : 238-111 JEAIAINTTU
Prerequisite : 238-111 Engineering Materials
ﬂ%7M§L§BQ§ULﬁﬂiﬁUW@§LM@%LLazﬂﬁiﬂizqm}n% msdaunsgvmediuns vin lassa audfmag
LLazmﬁmiflzﬁmﬂwaLLazﬂﬁ%{u'gUmémﬁ’mSﬁwaémag asAuunsdmiunedes Imnsuasvalulad

819 NodlesuAnaanelan1eTinin n1sidennedilesiarn1seankuULeANuEY
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Overview of polymer and application; polymerization, type structure, property and
characterization of polymers; polymer rheology and biodegradable polymers processing polymer
additives rubber technology and engineering; selection, design and environmental aspect for

sustainability

KlSeuananse

CLO 1 efueiienu Usstnnuaaediues LLazmiUssqﬂﬁi%mw,ﬁaqé?ulﬁy
CLO 2 B3uneABnsduaTien dnuwarlnsiasng LLazauﬁ’aﬂJaﬁa@waﬁma%ﬁléj
CLO 3 agouvasaswoAaTlngNADs

CLO 4 a%mawqaﬂiimmﬂwasumwaﬁLmagmaamLLazﬂismumssﬁugﬂw%mﬁm%waﬁmaﬁﬁ
CLO 5 lansiiuumsiflelundndommwediesingnaesmuussamvesansii

CLO 6 afwaRveseesTTTRLazesdaaTEln

CLO 7 9uUnUseLnnuein1suangaienadiuesuasiioeanediuesunnaaien1edininle
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CLO 8 panuuunansiumiawuaniannediuesin

Students are able to

CLO 1 explain the definitions, types, and basic applications of polymers

CLO 2 describe the synthesis methods, structural characteristics, and properties of polymer materials
CLO 3 conduct tests on polymer materials accurately

CLO 4 explain the flow behavior of molten polymers and polymer product forming processes

CLO 5 use additives in polymer products correctly according to their types

CLO 6 describe the properties of natural and synthetic rubber

CLO 7 dassify types of polymer degradation and provide examples of biodegradable polymers

CLO 8 select and design basic products using polymer materials appropriately

238-352 AINTTULYININ 3((2)-3-4)
(Ceramic Engineering)
5183Y109AUITEURRY : 238-111 JEAIAINTTH
Prerequisite : 238-111 Engineering Materials
AruvINELAYaNvzanIzasTanTlin M uunTasesin Tassanamdnuarauifiauuas
poy AuduiusIEMInIUIUNIItUlAssET I amALarautd lwsidindaiy L%ﬁwﬁﬂ%ugq LATINY
NILUIUNTHAR miﬁumwzﬁuazmﬁugﬂ nsUszgnalrey UTRnniefunssuiumandaiesnin
mMsdenwniinuagnseenuuuLiieauduiy
Definition and characteristics of ceramics; classification; structure and properties;

conventional ceramics, advanced ceramics and glasses; synthesis and fabrications; ceramic
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processing; applications of classical ceramics, advanced ceramics, and glasses; laboratory and work

integrated learning; selection, design and environmental aspect for sustainability

HISguaUITn

CLO 1 uansoeniumsiiide asameina wasdianuiuinveunenuillaiusoumsig

CLO 2 meviearugmAmnssugsiinmenaiiaus uasBeunsmilaosgnsuasdiaula
CLO 3 Suuntanusiinoeonaniagnaudulaoesgnaed

CLO 4 ghuienszuaumsdaanzvuazmstuguanesiinlaes1sgnaes

CLO 5 Fuareniaguniintugerunszuiunsduaseniagsnindugsla

CLO 6 Twaunsay waTesilodInendans wazaliunisvaasswiuivuaivlasgiagnaes

Students are able to

CLO 1 demonstrate discipline, punctual, and responsibility for assigned tasks

CLO 2 communicate knowledge of ceramic engineering through presentations and report writing
CLO 3 distinguish ceramic materials from other material groups

CLO 4 explain the synthesis and forming processes of advanced ceramics

CLO 5 synthesize advanced ceramics via ceramic synthesis processes

CLO 6 use scientific equipment and instruments, and conduct experiments as assigned

238-353 VenLaUsEnay 3((3)-0-6)
(Composite Materials)
5183y 1UeAUREURDY : 238-111 EAIAINTIU
Prerequisite : 238-111 Engineering Materials
Mﬁﬂﬂ’]iLﬁ@ﬂ@?ﬂLLﬁ%ﬂﬂiUi%Qﬂﬁ%’?ﬁﬂL%ﬂﬂizﬂ’ej‘u Fanudeusenauiifiumingviiann wedwes lane
waziesnfingns 4 ilouarannaiuuss auRidenauaznisiinsgn nsruaumInantandeszneu Yan
WUTENOUTZAUUIIY m'il,ﬁaﬂ"i’aal,%wﬁzﬂauLLazm‘iaaﬂLLUULﬁammé"ugu
Fundamental and applied aspects of composite materials; polymer matrix composite
(PMCs), metal matrix composite (MMCs) and ceramic matrix composite (CMCs); fibers and
reinforcements; basic mechanics and analysis; manufacturing techniques; nanocomposites;

selection, design and environmental aspect for sustainability

HlSguauIsn

CLO 1 Uszgnalaauvesianidssenoula

CLO 2 ﬁi’ﬂLLuszzLﬂwﬁuaﬁa@L%aﬂizﬂaumuﬂizmmaqw%m%uazmam‘%mmﬂg
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CLO 5 Awaaudfidanavesiandausenaule

CLO 6 Hanusuinaulun1sasunsuLaUNLIga1URaIANINUA

Students are able to

CLO 1 apply the knowledge of composite materials to practical engineering applications
CLO 2 classify the composite materials based on matrix and reinforcements

CLO 3 describe the basic preparing of composite products

CLO 4 provide examples of nanocomposite products

CLO 5 calculate the mechanical properties of composite materials

CLO 6 take responsibility for timely submission of assignments

- nguil 6 AuNMBsFMTUAAINTTaR
238-361 n1suszendldaaunamasdrniuiaingdan 3((1)-4-4)
(Computer Application for Materials Engineer)
sedvisduGeuriay : 200-117 Weunuuianssuiiugiu
Prerequisite : 200-117 Basic Engineering Drawing
mméjﬁﬁugmlﬁmﬁUﬂauﬁ?ma% Suwmesiin mﬂ“zﬁﬂiLLﬂiuLLﬂiuﬂﬂuﬁﬂL%gU nslelusunsuite
wnJayrnAdInFANSUYISNg mﬂsﬁﬂﬂmimﬁwL%ﬁ]gﬂiumia;ﬂaL.Laz‘ilm'wﬁmww nslyneufinmesluns
2NWUU kg s smelnlunddiuun
Fundamental knowledge of computers, internet, spreadsheet applications, matrix
computation software, graph creation and analysis software, computer-aided design, and

introduction to finite element methods

Y a
HLBUEIUNTA
CLO 1 a5uiemannsiiugIuvesnaniiinosiazdumesiis

CLO 2 Uszgnalvlusunsuununuimwialunmsindymmeadiamansuaznsiiasienayaian

CLO 3 Tlusunsuianienna lunisAunaaming a319nsm uagliasienveyaniadainssudan

CLO 4 Talusunsuianieniengeonuuuduinu 3D wardinseninluatofiuun

Students are able to

CLO 1 explain fundamental principles of computers and the internet

CLO 2 apply spreadsheet software to solve mathematical problems and analyze materials data

CLO 3 utilize specialized software for matrix computation, graph creation, and materials
engineering data analysis

CLO 4 apply specialized CAD/FEM software for 3D component design and finite element analysis
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238-471 NAANANTLAZNNTILATITRAIUNUR 2((2)-0-4)
(Failure Mechanics and Analysis)
5183v109AUREUNDY : 238-313 WOANTTULTINAVDITEN
Prerequisite : 238-313 Mechanical Behaviors of Materials
FUMIUN AN NEAVEY ATILALTFLIY LAYATILASEATEUIU Nuiug U sRTRLUUATIA
LUULANTN LAZLUUAN ﬂamam%umﬂﬁﬂ%wﬂm%ﬁLayu Mé’ﬂmiﬂmm%umwmgu?ﬂqm nsAulnvedToY
uiniagnsRtRvesTan myderenenufivhlussdfuanniauazgana iesannisiv msan n1si
ﬂil’@’u LLazﬂﬂiﬁﬂﬂilau%ﬂﬂﬂ'J’liJLﬁTu ﬂﬂiLﬁauaamaaiaaL%am S{JJ’PJUﬂ‘WﬁlE]\‘l‘\]ﬂﬂﬂ?iﬂi%ﬁﬁm\iﬂ’ﬂugau
nsdAne wusidEnsuasaiesdiolumsinsznnnuith nsdnwmsunladymmsidhvestuaiy
lugnamnITUDIe
Review on theory of elasticity, plane stress and plane strain; basic failure theories by
yielding, fracture and fatigue; linear elastic fracture mechanics, principle of critical stress intensity;
crack growth and failure of materials; macro and micro analysis of failures due to creep, fatigue,
corrosion, and stress corrosion; degradation of weldment; defects from heat treatment; case study;
introduction to methods and tools for failure analysis; case studies on solving failure problems of

components in real industrial applications

KlSeuananse

CLO 1 a%mWé“ﬂmsﬁugﬂuﬁgamqmwﬁLLazﬂﬁﬁ’amaqmaﬁﬁ’ﬁmaﬁa@ﬁ
CLO 2 a%mamiﬂﬁ’ﬁﬂszmmweﬂﬁ

CLO 3 Jnswwmeasmmsmsididemula

CLO 4 Uszenalyisnsmuau Uasiu nsidale

Students are able to

CLO 1 explain the fundamental theoretical and practical principles of failure of materials
CLO 2 explain types of failure in engineering

CLO 3 visual analysis of basic failure in engineering

CLO 4 apply appropriate methods for failure prevention

238-472 ﬂ'l'it?iauan']wsum"i'aq 3((2)-3-4)
(Degradation of Materials)
medvdeRuBsuneu : 200-114 ifiNugrudmiuiaans
Prerequisite : 200-114 Fundamental Chemistry for Engineer
ndNM3Y8INIAANTEY JULUUANEY YosNsAansou nsUpsfun1siAnTou NIAIUAL WaLA"S
Fonan madevanimvesianmidimnssy nsvageunsianseu nsdiAnwmsunladymnisianseu

YoguaILlUgnAmMINI T
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Principles of corrosion; forms of corrosion; corrosion prevention, controls, and materials
selection; degradation of engineering materials; corrosion testing; case studies on solving corrosion

problems of components in real industrial applications

KlSeuananse

CLO 1 a%mwé’ﬂﬂﬁﬁugmﬁ”’amqmwﬁL.Lazﬂﬁﬁ’asuaqrml,?iammwsuaai’a@ sutanalnuens
fansaula

CLO 2 $uunsziamaasnisinnsonla

CLO 3 UsegnaleiBnisaauan Uaatu uasnnaeunmsiinnseuvesianlnosnsgnnes

CLO 4 unludymnindesanmeesianluuiunuesdinlszs funargramnsaulaoguazay

CLO5 ?iamiﬁw;ﬂwmﬂumaﬂﬁjuvl,ﬁaemﬁﬂizﬁwﬁmw fidlunwlneuaznwdngy uay
nemenANLMIT Ingdinulaogamizay

CLO 6 Vszifiunansznurasnslamnugmalmnssunayana asans diax wazdawinaon

CLO 7 aswassAasnanusvseiannniionmsinungstulusedulsemanazaina

Students are able to

CLO 1 explain the fundamental theoretical and practical principles of material degradation,
including corrosion mechanisms

CLO 2 classify the types of corrosion accurately

CLO 3 apply appropriate methods for corrosion control, prevention, and testing of materials

CLO 4 solve material degradation problems in both daily life and industrial contexts effectively

CLO 5 communicate effectively with diverse groups in both Thai and English, and convey
professional knowledge to society appropriately

CLO 6 evaluate the impacts of engineering knowledge on individuals, organizations, society,
and the environment

CLO 7 create new knowledge or materials that contribute to sustainable development at

national and international levels

- NFUN 8 N1FPALVY KaENITUTTIANTIUUIAINTTU AR
225-331 N1TAIVANAINTN 3((3)-0-6)

(Quality Control)

eIvUiAuSEurIuiow : 225-231 anaazilukacadd 2 wie 347-208 ﬁugm
AdnamsuIAINT Wi Tne AuWILYaUYBIWANgNS/Haau

Prerequisite: 225-231 Probability and Statistics Il or 347-208 Basic Statistics for

Engineer or program/lecture consent
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Concept of Quality Control; Statistics for quality control; control charts for variables; control
charts for attributes; other types of control charts; acceptance sampling for variables; acceptance
sampling for attributes, rectified acceptance sampling plan; sampling plan under military standard
MIL-STD-105E; sampling plan under military standard MIL-STD-414; quality cost analysis, reliability
theory; total quality management (TQM); quality management system; quality management
through quality planning, quality assurance, and quality control and improvement; ISO 9000
standards; national quality award; quality management considering sustainable development;

introduction to artificial intelligence and machine learning for digital age quality control; practice

with case studies and real-world problems from partner industrial enterprises
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Students are able to

CLO 1 analyze and solve complex industrial engineering problems in manufacturing and
service industries using appropriate principles of engineering related to quality control

CLO 2 design engineering management systems to enhance the efficiency of manufacturing
or service industries across the digital supply chain by using knowledge related to quality control

CLO 3 write an academic report or presentation related to engineering for diverse
audiences, accurately and precisely, using either Thai or English

CLO 4 apply the principles of industrial engineering ethics and public-mindedness to
problem solving related to, along with knowledge of quality control

CLO 5 work as a leader or member, plan, take responsibility, and maintain a collaborative
environment to achieve goals

CLO 6 interpret data and analyze results of experiments in terms of industrial engineering
operations regarding quality control

CLO 7 Continuously searching and integrating new knowledge to enhance self-development

238-481 N13LAENIFNUATNITUIUNIT 3((3)-0-6)
(Materials and Processes Selection)
sedvtisduGeureu : 238-232 Tanenguwdnuazimaluladinnatugy
w3o 238-333 lavizuanngudnuazmaluladnistusy
Prerequisite : 238-232 Ferrous Metals and Forming Technology
or 238-333 Non Ferrous Metals and Forming Technology
nadenlyTageuautRiamgifuszan msseniuutuauuasnandumiimddaladons
AswgAANT HaNNSLATYgRavuiey LLazmiﬁ'}mmGTunmwﬁ% nMsUssdunansENUAeAwINAD
warAudsiy Madennsruiunsidnuariuguianiasmuiiannslandsusagmsdassmsuou ol
nsatuayuInMsUssdiuinsTin nsdfnwdmiunsdentanuarnssuiumsnaniiuunu s
Materials selection based on required properties; eco-design of components and products
considering economic factors, Circular Economy principles, and Life Cycle Costing (LCC); evaluation
of environmental impact and sustainability; selection of manufacturing processes and material
forming methods with an emphasis on reducing energy consumption and carbon emissions,
supported by Life Cycle Assessment (LCA); case studies on material and process selection for

sustainability
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KIS8UEUI5D
CLO 1 wnlalaneTyminisidenlyiagluniseaniuuiiuaiunsenandummialmnssunuaudan

m@ﬂﬂﬂﬁlﬂ@ﬂ’]ﬂgﬂﬁ]@\‘l



147

CLO 2 Bonnszuaunsndanaznisdusuluniseanuuuduaiuniondaduamisimnssuniy
autAfinesnslnesnsgnaes

CLO 3 unlaTangTamimnssuseusesluiugunionandaummadmnssula

CLO ¢ aamwumuﬁaﬂﬁi’aqLLazﬂszmumiw5m§ué’gw§awﬁmﬁmsﬁmﬁmﬂsimmmmﬂ’“ﬁ
poamslaglalusunsuneufinmesiamemilaosnagnassuasianya

CLO 5 Aeansvayaiisafunisidenly Tanuaznszuiunsudntuaiuviendnfaummeimnsala
oensiUszAnSm ﬁgﬂiugﬂLLUUi’]ENWULLﬁ%ﬂ’]iﬁWLﬁU@

CLO 6 AumwayaifenfunisdenlyTaguagnszuiunisnantuaiuniendnfuemalmnssuan

wasayaeislasyamugay

Students are able to

CLO 1 solve problems in material selection for the design of engineering components or
products meeting with desired attributes correctly

CLO 2 select appropriate manufacturing and forming processes for designing engineering
components or products based on the required properties

CLO 3 solve problems with reverse engineering of engineering components or products

CLO 4 design the selection of materials and manufacturing processes for engineering parts
or products according to the desired properties using specialized computer programs correctly and
appropriately

CLO 5 communicate information about the selection of materials and manufacturing
processes for engineering parts or products effectively, both in the form of reports and
presentations

CLO 6 search for information about the selection of materials and manufacturing processes

for engineering parts or products from appropriately reliable sources

238-482 dandau Annulaandsuarandraunsislunuiainssudsg 1((1)-0-2)

(Environment, Safety, and Occupational Health in Materials Engineering)

Augiun1sinnIsauUasais dwinaeunazendlrouidelulssugnaimnssy Ussau
danaua1y UNEy 91N1F kaYYDAFYIUNTIY AITUBNIANSUVBNAAS NN NSUTETIUNANTENUAD
AWINADUVDINANAUNARDAWATTIN UIATFIURAENYMINETINEIVDITUAIWINREYN ANUUABASELAENNT
) Ao A
WEHUTNNYIYU

Introduction to industrial safety, environmental, and occupational health management;
environmental concerns such as wastewater, air emissions, and hazardous materials; carbon

footprint of products; Life-Cycle Assessment (LCA); regulations and standards for environment,

safety, and sustainable development
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Students are able to

CLO 1 identify legal requirements and international standards in environment, safety, and
occupational health for materials engineers

CLO 2 compare environmental and safety management approaches from various case
studies in the materials industry

CLO 3 explain the standards and laws related to environment, safety, and sustainable
development in materials industry

CLO 4 present a case study on managing a plant's environment, safety, and occupational
health in accordance with standards and in alignment with the concept of sustainable

development

(3.3) Tassaunazannafnen
236-391 nsRnaudmsuIAINSINa I HaL TER lsitfonndn 320 dalug
(Practical Training for Mining and Materials Engineer)
Rowle : Faorunmidutn@neneudd 3 Tuly wendulunusadevnisfinanuves
#1913 AN TR UAL 5N
Condition : for third year student and above with consent of the department
of mining and materials engineering
nsfinnuiiAenvestuaenimnssuimiloausuas Yan iussznalutosni 320 9w tnelasy
mmLﬁu%aumﬂmﬁuﬁ%ﬁﬁ’miiumﬁmLLiLLaﬁa@ﬁau Uszidiunassnunisinaulaenieny ao1du
vz USEnnauTuiuatuiv
Training in mining engineering in organization, institute or company approved by the
department of mining and materials engineering for a period not less than 320 hours; submission
of a written report is required at the end of training; evaluation by training organization, institute

or company and the department of mining and materials engineering
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Students are able to

CLO 1 describe the roles, responsibilities, and work processes in organizations related to
mining and materials engineering

CLO 2 perform field or plant-based tasks efficiently, adhering to safety standards and
professional discipline

CLO 3 apply knowledge and skills in mining and materials engineering to real-world situations

CLO 4 communicate and collaborate effectively with personnel in the organization,
including reporting, coordination, and presentation of work

CLO 5 reflect on the internship experience to evaluate strengths, weaknesses, and identify

directions for future professional development

236-491 TAsenuysaINsamsulAInNsmiausuazian 1 2((1)-2-3)
(Capstone Project for Mining and Materials Engineer 1)
AuA Uszana Uizqﬂémmgmﬁmﬂﬁumﬁam%uaﬁﬁﬂ M%@ﬁﬂwmiaaﬂLLUU%’%miLLf;Jffzym
madmnssufidurey
Review, integrate, apply knowledge in Mining and Materials Engineering or skills for solving

complex engineering problem

Kl3gua1unsn

CLO 1 guﬂ’:']LLazaqﬂﬁiTa;JUammwu%’aﬁLﬁaaéﬂaqﬁuﬁﬁaimwuléjasmmmzam

CLO 2 ponuuuMannaesviauuIImsiulassilaglandnnsmalmngsy

CLO 3 Woumsnilasrilasauidelnaglysuuuunisonsdaiignaesmumdnisnns

CLO 4 memmLﬁi’fﬂaLLa3U§ﬁ'§mwé’m’%aﬁisﬂumsﬁﬁé’a L ﬂflsaywaqasmgﬂgaa warnIs

Jannsveyaegnelussla



150
CLO 5 diauslasisnlasanuidoidunmusingulaes 1sgnmes sisluguiuuionatsuazns
thiaueneala
CLO 6 vhswsaufugBulunszurunmsnunuaziaulassdlassulndisola

CLO 7 Tuwmaluladiansaumnelun1sauein nsien wazdnvinlasesnaassnulaeeumungay

Students are able to

CLO 1 conduct research and summarize relevant academic literature related to the
selected project topic appropriately

CLO 2 design experiments or project implementation plans based on engineering principles

CLO 3 write a project proposal report using correct academic referencing formats

CLO 4 demonstrate understanding of and adherence to research ethics, including proper
citation and transparent data management

CLO 5 present the project proposal in English accurately and effectively, both in written
and oral formats

CLO 6 collaborate effectively with others in planning and developing the project proposal

CLO 7 use information technology appropriately for research, analysis, and preparation of

the project proposal

236-492 TAsenuysaINsamsulaInsmilausuazian 2 4((1)-6-5)
(Capstone Project for Mining and Materials Engineer Il)
s1e3v0sAUTEUHUADY: 236-491 TasenuysanmMsdmisudsnTmvilisausuaz g 1
Prerequisite : 236-491 Capstone Project for Mining and Materials Engineer |

31aaﬁuﬂﬁlﬁuﬁ’;uéaLﬁawaﬂﬂidﬂ’luyimﬂmiﬁm%imﬂimﬁmLLi'LLaz"'iaQ 1 Imw"uﬁumiﬁ%ﬁu

Imamufﬁﬂﬁ;;{%ﬂuigawLLmul’fLuiﬂsﬁm 236-491 ﬁgﬁau%ﬁmmLLawT’]LﬁumﬂmamuaéNLﬁjuiz‘uu

IﬂEJ‘U':?%EgﬂﬁiﬁgmmgmﬁmﬂiimmﬁaﬂLLiILLaﬁaQ iﬁmﬁﬂﬁﬂwzmiaaﬂLLUU%%miLLfTﬂ’iWWI 193enssud

Furou ndennaosiundnnsmlmnssuLazasusssu

This course is a continuation of the capstone project for Mining and Materials Engineer |
initiated in 236-491. Students will carry out the planned project with a focus on solving complex
engineering problems by applying knowledge from mining and materials engineering. The course
encourages systematic project implementation while emphasizing engineering principles and

adherence to ethical standards

KiSeuananse
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CLO 2 ysanmisaruguagiinuemamnssuiniiouas Yanuite vlassnudianuinguszasa
melafuugiivesesefivinm
CLO3 ?;Lﬂiwgﬁuazaﬁﬂiwamamsmaam%amamséhLﬁuiﬂiamuiﬂai%ﬂizmumi?maéwqim@ma
CLO 4 vhawsfugBulunszurumsnaunuasiaulasaanluduiala
CLO 5 Funuvpyaitonnunasiidetielnlnglumeluladansaunaosamnzan

CLO 6 FeenTuawiNEUBBLaNSYIPRR TIBNUPTINTIVIL Uaenalassmilaeensgnaeuaeiiusydvsnm

ISP

CLO 7 UszngAnuaeneiiite dodne wasdaduluassenussaumavidnicmngsy

Students are able to

CLO 1 design experiments or project implementation plans related to mining and materials engineering

CLO 2 integrate knowledge and skills in mining and materials engineering to successfully
complete the project under the guidance of a project advisor

CLO 3 analyze and discuss experimental results or project outcomes using logical reasoning

CLO 4 collaborate effectively with others in planning and developing the project

CLO 5 search for research information from reliable sources using appropriate information
technology

CLO 6 communicate and present experimental data, progress reports, and final project
outcomes accurately and effectively

CLO 7 demonstrate discipline, honesty, and adherence to professional engineering ethics

236-494 aunafnerdmsuIAINIvdiausuaIan 6(0-36-0)
(Cooperative Education for Mining and Materials Engineer)
Roulw : fanmunmiludnfnuil 4 wazduluanuusznmavasaundviaanssy
MABILILAZIER
ﬁﬂﬂﬁﬁ’amﬂuamuﬂwﬂa‘umiﬁLﬁ'm%aaﬁumsuﬁsm%aﬂisumﬁaﬂLL%LLaz’B’aQ nsvilasead
Lﬁuﬂzym%amﬁuamuﬂizﬂaumi Lﬁ'ayimmimmgmzﬁﬂwzﬁmmsﬁwmLﬁmwmaﬂﬁﬁasmﬁ 16
dam msdaviimeanuatuanysal matiaue wazdspdunansufiinulaeninauiidesananiy
Us¥NeUN1s 9191569WA Laze1ansETiunY
Actual practice in establishments relative to mining and materials engineering; project-
based learning resolution with cooperative employers to integrate knowledge and skills on
working for a period not less than 16 weeks; writing the final report, oral presentation, and work
performance evaluation by job supervisor and cooperative advisor
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CLO 2 ymmmimmgwN’imﬂﬁuﬁ"umiLLf?iTmmﬂuamumizﬂa’%q"Lg
CLO 3 wanmgAnssumBmnTndumngan 1wy anusuiinveu msdeans msvheududiy uay
AITYIUTIIVITN
CLO 4 Wanvinweaunsaeans NssANIsan warnsIauNunUlLUSUNYeINTues
CLO5 ﬁaawsmamumsﬂisaﬂmﬁzfmWﬂmiﬂaﬁ‘@mumumiﬁmﬁmamuuazmaﬁ’]Laualéa&]wﬂmzw

CLO 6 Ussiliupupsnnuszaumsaainafine wazdusiuimdunsimuownveswmuluouiamle

Students are able to

CLO 1 perform actual work efficiently in a professional organization related to mining and
materials engineering, aligned with academic knowledge

CLO 2 integrate engineering knowledge to solve real-world problems effectively

CLO 3 demonstrate appropriate professional behavior, including responsibility, communication,
teamwork, and professional ethics

CLO 4 develop communication, time management, and work planning skills in a real work
environment

CLO 5 communicate work outcomes and experience through structured reporting and
presentation

CLO 6 evaluate oneself based on co-op experience and propose directions for future career

development

(3.4) I NAINIVINEMTUIAINTTUMNABIUIUALIER)
236-401 WadaniAun1IAINTIumliaLsuazian 1 1-3((x)-y-2)

(Special Topics in Mining and Materials Engineering 1)

Inennisuasneluladlng wasuadeuay/miefiunaulafiisesiudimnssumiions
wazTanniealanuvianelud Ao nisviuniies nisumaus ssdiiver msdsanusuasiiu nsdans
wiloaus Iﬂal,mﬁ:uﬂssqnéiumu%mmaumﬁamﬁ'uaz"g“a@ Tannssu auﬂ'ﬁmaﬁaaﬂizmwﬁm wu Tany
Ww318in nedwes TanUseneu MleTgvadeuLarUSUUTIRMA I TAR

New technologies and topics of current interest, or advanced topics, or new developments
in various fields of mining and materials engineering, mining, mineral processing, geology,
exploration of rock and minerals, mine management, computer application for mining and
materials engineering, metallurgy, properties of metal, ceramic, polymer, composite materials,

analysis, testing and improve the quality of materials engineering

¥ A

WLIPUFAIUIIN

e

CLO 1 aFuewalulaguazing1nsiuie luanvienssumileduwsuas Tan
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[

CLO 2 Ysvgnalymnugmanguiiiountedymnssuiumsluandmnssumileaswag 3an

Students are able to
CLO 1 explain emerging technologies in mining and materials engineering

CLO 2 apply theoretical knowledge to solve problems in mining and materials engineering

236-402 WadaniAun1aIAINTIumdiaaLsuazian 2 1-3((x)-y-2)
(Special Topics in Mining and Materials Engineering Il)
Anemswavineluladluug wasuatouas/miefiunaulaiiieivesiudmnssunilons

wazYapmenulanunilimeluil Ao nsviuniies nsunss ssilinen nisdmauIwariiu n13dnnas

witosns TusunsuUszenalundmnssumiloausuar Tan Tavnssu autRvesianussannie i lavy
w318in nedwes TanUsenau nMslieTgivadeularUuUTInunIwTan

New technologies and topics of current interest, or advanced topics, or new developments
in various fields of mining and materials engineering, mining, mineral processing, geology,
exploration of rock and minerals, mine management, computer application for mining and
materials engineering, metallurgy, properties of metal, ceramic, polymer, composite materials,

analysis, testing and improve the quality of materials engineering

KlSeuananse
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CLO 1 aFuewalulaguazing1nsiuge luanvienssumileauwsuas Tan
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CLO 2 Yszgnalyanugmangufitountedymnssuiumsluandmnssumileawswag Jan

Students are able to
CLO 1 explain emerging technologies in mining and materials engineering

CLO 2 apply theoretical knowledge to solve problems in mining and materials engineering

236-403 WadaniAEN193IAINTTUMNa I Iuadan 3 1-3((x)-y-2)
(Special Topics in Mining and Materials Engineering IlI)
Anenmswarmeluladlung wasuatouas/ miefiunaulafiieivesiudmnssunilons

wazYanmanulasunismnelud Ao nevhviios n1sunss s3finer madisausuagiiu msdans

witpaus TWsunaszgnaluwndmnssumilosusuasTan Tavinssu audivesTanussnnanag wu Tave

Ww318in nedwes TanUsenau nMslieTgivadeularUulTInmnIwTan

New technologies and topics of current interest, or advanced topics, or new developments
in various fields of mining and materials engineering, mining, mineral processing, geology,

exploration of rock and minerals, mine management, computer application for mining and
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materials engineering, metallurgy, properties of metal, ceramic, polymer, composite materials,

analysis, testing and improve the quality of materials engineering

KlSeuananse
CLO 1 sFuewalulaguazine1nsiuae luanvieanssumiloauwsuas Tan

[

CLO 2 Usvgnalwmnugmanguiiiountedymnssuiumsluandmnssumilieawswag 3an

Students are able to
CLO 1 explain emerging technologies in mining and materials engineering

CLO 2 apply theoretical knowledge to solve problems in mining and materials engineering

236-404 AtanLAYNIAINTTUUTDUTUAZTEN 4 1-3((x)-y-2)
(Special Topics in Mining and Materials Engineering 1V)
Anemswarineluladlong wasuatouas/ miefiunaulaiiiervesiudmnssunilons

LLasi’a@magﬂﬂmﬁywwﬁ"wialﬂﬁ Ao Msviumilos MIuass s3dneg mdinansuaziiu msdnns

witosns TusunsuUszgnalundmnssuimiloausuay Tan Tavnssu avtRvesianussianae i lave

Ww318in nedwes TanUsenau nMslieTgvvadeularUulTInmnIwTan

New technologies and topics of current interest, or advanced topics, or new developments
in various fields of mining and materials engineering, mining, mineral processing, geology,
exploration of rock and minerals, mine management, computer application for mining and
materials engineering, metallurgy, properties of metal, ceramic, polymer, composite materials,

analysis, testing and improve the quality of materials engineering

YA
Ki3euanunse
CLO 1 aSugmalulaguayinginisuye luawimnssumilesusiayian

[y

CLO 2 Uszgnalwanugmangudivewnledymnszuiunislusidmnssumilosswaz Jan

Students are able to
CLO 1 explain emerging technologies in mining and materials engineering

CLO 2 apply theoretical knowledge to solve problems in mining and materials engineering

236-414 SIUINYILAAILS 3((2)-3-4)
(Geology of Mineral Deposits)
3183V 1UIAVLTIUTIY : 236-112 SIUINGINYAIN
Co-requisite : 236-112 Physical Geology
nsfdanagusnguuaisriuiuiudail fungnounasiunus usiingn mauuslasulagnis
Sruunuvacns Jademessdinenfiduiusiudnvarveunaduns wsddyuazuausinululszmelne

anwagssaIneUsEnAlneg
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Genesis and occurrence of mineral deposits in Igneous, sedimentary and metamorphic
rocks; mineral associations; alteration and classification of mineral deposits; geological factors and

ore body characteristics, essential minerals and minerals resources in Thailand; geology of Thailand

AEIIVERHREN

CLO 1 wnlan15tAnus wagnsyuIumsmessaimenlunisiinus

CLO 2 88UNednuwaIrvaILs N5iin uradus wasmsleusslov PnusTinUluumaIneg a
CLO 3 pRunsmudusiusvosusLazAuAuRLn

CLO 4 Ansrevanus Jade uazdeuly vesmaifauagluinusuianag Tuiudifiumnaadu
CLO5 a5unensiinumasusinululssmdalnefiduiusiunssuiunsmessainenvesssme

CLO6 lynmwilunisedunglasensgnasaniniwineuazawidangy

Students are able to

CLO 1 understand the mineralization and the geological processes of mineral formation

CLO 2 explain the characteristics of minerals, their formation, mineral resources, and the
utilization of minerals found in various sources

CLO 3 describe the relationship between minerals and their parent rocks

CLO 4 analyze the causes, factors and conditions of the occurrence and non-occurrence
of various minerals in different areas

CLO 5 explain the occurrence of mineral deposits in Thailand in relation to the geological
processes of this country

CLO 6 use the proper language to describe correctly in both Thai and English

236-415 NITENTIILAAILT 3((3)-0-6)
(Mineral Exploration)
3183Y1UIAULTIUADY : 236-112 FIUINGINLAIN
Prerequisite : 236-112 Physical Geology
‘3%8%5%%%5%LLi'Lﬁwgmam% 5V MATUUUT1A0OMMAMT 113815291589 11981599
Mnszezlng 3es3difdnd ssdlall wmedan1susady
Mineralogy of economic deposits; mineral deposit geology and models; reconnaissance
exploration; remote sensing; geophysical methods; exploration geochemistry; evaluation

techniques

©

=

NLIPUFAIUIIN

u

o1 @%U’lﬂé’ﬂ‘t'}mm/ﬂﬁﬂ/lEJ’]LL?EJENLL‘VI@QLL?LFﬁHﬁ?W LL@SLLUU‘\%’]@ENV]’NS?&’QW]‘EJ’FUE)\?LLﬁaQLL{Lﬂ@EJ'NQﬂG]EN



156
CLO 2 3Lﬂiwzﬁ%a;3amﬂmsﬁﬂswﬁﬁm mMsdsenszering uasiSssdfanaifossydnonmn
voumasusla
CLO 3 Yszgnalumadassdlailunsussduuvasademla

CLO 4 Uszlludnan nvasuwnadusiaslumatianisuseilunmanzaula

Students are able to

CLO 1 accurately describe the mineralogical characteristics of economic mineral deposits
and geological models of ore formation

CLO 2 analyze data from reconnaissance surveys, remote sensing, and geophysical methods
to identify mineral potential

CLO 3 apply geochemical techniques for preliminary evaluation of mineral deposits

CLO 4 assess the potential of mineral resources using appropriate evaluation methods

236-416 walulagiiuna 3((3)-0-6)
(Groundwater Technology)
3183Y1UIAULIIUADY : 236-112 FIUINGINUAINW
Prerequisite : 236-112 Physical Geology
fn¥nsvesni Audavsssdiinenihuiaa ssuuduiiugui Mé’ﬂ;&aﬁummﬂwammﬁﬂmma GHEM
Asramans nMstniukarasg vamansiiuinia audRnisinfivdsn ndnmsdseaRafusesla
fiu NsvUIUnTIMSsEineTiRsvesiuT i RuLas i uIAa
Water cycle; geological occurrence of groundwater; aquifer systems; fundamentals of
groundwater flow; hydraulic conductivity; storage and transmissivity; principles of surface and
subsurface investigations; well drill methods; Geological processes related to surface water and

groundwater

KiSeuananse

CLO 1 swunmstimiunaaiidusiusiudnvasmessainetla

CLO 2 sRunenszuruMsinauazszuumsivavewiuimawaziuumiu

CLO 3 Srunemudiiussevmsinii Tnsesnanassaimen LLazg‘tJLLUUmﬂmmmﬁmuﬂﬁmmﬂéf@]ﬂg

CLO ¢ undaymmansznuresiuimadiinefiuiinisiuiions saudomnisUosiunansenuil
Lﬁﬂﬁﬁuua8ﬂ’liﬁﬂ%uu’II%Uﬁ%IEJ%ﬂﬁUﬂﬁ%U’Jumiml’1\‘1"’] gansvimiiedla

CLO 5 TwmwlumseSuielaeesgnaesianiwineuasawigngy

Students are able to

CLO 1 classify the occurrence of groundwater in relation to geological features
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CLO 2 explain the flow processes and flow systems of groundwater and surface water
CLO 3 describe the relationship between rock layers, geolosgical structures, and the flow
patterns of surface and subsurface water
CLO 4 solve problems related to the impacts of groundwater on mining areas, including
proposing preventive measures and utilizing groundwater in mining processes

CLO 5 use both Thai and English languages accurately to explain hydrogeological concepts

236-423 wuziIAInssullnsiaey 3((3)-0-6)
(Introduction to Petroleum Engineering)
318YIVIAULTHURNIUADY : 236-112 §IUINGINLAIN
Prerequisite : 236-112 Physical Geology
mmgﬁuugmLmzmiﬂsmﬁmﬁumGgfumq@Tfm%mmimﬂimﬁauLLaz;wﬁiimwa 533UYNVB
qmammsmﬁwﬂuLLangﬁssmﬁ s3dinedlandon nsdrnadlnafon nsUszsifiunnaiunas
Tlnsidey nalnnsuds MsUsedivdzunadses mwgmamil,az?mmgau
Basic knowledge and preliminary assessment of petroleum and natural gas engineering;
nature of oil and natural gas industry; petroleum geology, petroleum exploration, evaluation and
assessment of the deposit; recovery mechanism; reserves estimation; economics and

environmental concerns

KiSeuananse

CLO 1 eduneiuguvesssdineifevasiugramnssudlandouuazmesssumnila

CLO 2 sunensvuiumvnnulowmuvesgramnssudingdeula

CLO 3 sdumnudonlosszymssdinendwiumiiousuasssdinedmiuilnandosla

CLO 4 p3vemaiin Anviiu wasnsdarfuresinsdesluiuiing q sdlulsandlneuas
meUsindle

CLO 5 TunmwlvsuaznrndangulunisesuisumAnmassdineuazgaamnssudlasnieuln

2YNINADY

Students are able to

CLO 1 explain the fundamentals of geology related to the petroleum and natural gas industry

CLO 2 describe the basic operational processes of the petroleum industry

CLO 3 explain the connections between mining geology and petroleum geology

CLO 4 describe the formation of petroleum in various regions of the world and in Thailand,
including the geological factors that enable source, reservoir, and seal rocks to preserve petroleum

over time
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CLO 5 use Thai and English language skills to explain geological and petroleum-related

concepts accurately

236-453 walulagnisanauia 3((3)-0-6)
(Comminution Technology)
seinilnausarueladenfundnnueznsssgnalumaluladnsaneuslunssuiuns
WA ImmaquuLﬁamﬂalﬂmilmmmﬁu N1TAAYUINYDIDYNIA nslands e wazmsdenlyauy
\A3DIUANETU 1SBIUAAZIBER warlsluUsTnNeNg 9 uenani 3'1aﬁ‘mé’uﬁummﬁﬁﬁmmmiL.Lmnéf
Judaszvomsiitelmmnzauiunssuaunmsdauenlutunely nseutauuzduumanisrtunises
YUIANTZUIUNT MIUTLLUUTZENTA N LLazmﬂ%@miussﬁuqmﬁmmm
This course provides a comprehensive understanding of the principles and practices
of comminution in mineral processing. It covers the mechanisms of rock breakage, particle size
reduction, energy consumption, and the selection and operation of crushers, grinders, and mills.

The course also emphasizes the significance of liberation for downstream separation processes,

and introduces scale-up, efficiency assessment, and industrial applications

KlSeuananse

CLO 1 afurenannisuaznalnvesnisunnyinveseuninlunssuiunisanvuindan
(Comminution)

CLO 2 aunsaidenlyiad silodmdunisanauiadmunvausvednuesusuaziuimuneoq
ASEUILUNITUAIUS

CLO 3 %meﬁmﬁmzmaéhéuawummgmﬂLLazszéﬁ’um'il,wméhLﬂuﬁasmamﬁ'wé’qmimiﬁ

CLO 4 SiAswnAuneInswasuLazUsEansnmussnssurunsanuuin Tnglouuusiasuas
AunNITNZEY Wy nUes Bond Wag Rittinger

CLO5 sonuuLasMsanvunlosmu Tnofdedsdnuarvais MEnsuan wavdseansnim

YNNTSUIUNTT

Students are able to

CLO 1 explain the principles and mechanisms of particle breakage in the comminution process

CLO 2 select appropriate comminution equipment based on ore type and mineral
processing objectives

CLO 3 analyze particle size distribution and the degree of mineral liberation after grinding

CLO 4 evaluate energy requirements and comminution efficiency using appropriate models

and equations, such as Bond’s law and Rittinger’s law
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CLO 5 design a basic comminution circuit considering ore characteristics, production

capacityy, and process efficiency

236-454 NITWAIAIUAY 3((3)-0-6)
(Coal Processing)
silauazaduturesauiiu wasoufululsamalng nslousslevtuazaudfvosaiuiy
HINTFILNTIATIEN AU FEnsumsniufiuaiedn nzdu nsassus uasnswenalesydumin
mmmmaaﬁlumigﬂadmﬁu ﬂ?iﬂaﬂﬁuaﬂLL’J@ET’P]@JGUENINLL@%]IWU‘I?U
Type and rank of coals; coals deposition in Thailand; coal utilization and properties;
analytical standards of coals; coal processing including jigeing, tabling, flotation and heavy media

separation; coal washability; environmental protection in coal processing plant
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KlSeuananse

CLO1 seyuviasauiuiiddyludssmalneuasseaulanla

CLO2 a3unemslsusslevunuiiu uaranasgunsiesetaivle

CLO3 ponuuuTEmsuneuiulnsdenlsieiesdiodniunisuneuiuiiodiuguninaiuiiule
oenumnzanuasduiinstudanaaon

CLO4 a5u1efaan unIsauaz b luunsionasnuanauiuluseaulanuayseauusemne

Students are able to

CLO 1 identify major coal resources in Thailand and worldwide

CLO 2 explain the utilization of coal and the standards for coal quality analysis

CLO 3 design appropriate coal beneficiation methods by selecting suitable equipment to
improve coal quality in an environmentally friendly manner

CLO 4 explain the current situation and future trends of coal energy usage at both global

and national levels

236-455 nsunvaudenavunldlug 3((3)-0-6)
(Waste Recycling)
'37aimﬁuuzﬁmé’ﬂmiLLamm’;ﬂﬁﬁmumﬁﬂmimaqL?iau,asmiﬁfmé’uuﬂéﬁwﬂw%umaqms
Wanessdidy Wemdsznoume msisturesuads anuauarAuantivevends n1sNUTIVTIY
gugs M3t N waznsimdnensnduanlelv Tnewumelulagnns tnduunlalag udnns
WSEENIMYUIEY aznsouuleugdmsun1sInNIsVeAFLINeNAMNTTU WAUIA E;Uﬂiajal,ﬁﬂmaﬁﬂé
YOUAUTUNTIY wAZLIINEIN
This course introduces students to principles and practices of waste management and

recycling in the context of sustainable development. Topics include waste generation,
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characterization, collection, transportation, treatment, disposal, and resource recovery. Emphasis
is placed on recycling technologies, circular economy principles, and policy frameworks for

managing industrial, municipal, electronic, hazardous, and rare earth waste streams

HlSguaNIsn

CLO 1 efvendnnismaiasugaansuazulovislunisihvendenduunlolnulaomiad
NANTENULAYNTYUIUNITIETadla

CLO 2 ﬁTWLLUﬂﬂSSLﬂW%BQ%@QLﬁEJlG;J’eJEJI’]QQﬂGTEN

CLO 3 ausassuendnmsuwazanudfvesnssledala

CLO 4 denmelulafuaznszuiumsiludaiimnauiureadounasusuanla

CLO 5 Ussgnalongvune 1nsgu wazvamiuaiietvesiunsslufavendslassgnees

Students are able to

CLO 1 explain the economic principles and regulations associated with recycling,
considering into account the impact and related processes

CLO 2 classify different types of waste

CLO 3 explain the principles and importance of recycling

CLO 4 select appropriate recycling technologies and processes for various types of waste

CLO 5 apply relevant policies, standards, and regulations in waste recycling practices

236-466 3AINTIUAIUAINAY 3((3)-0-6)
(Rock Slope Engineering)
3183V1UIAULBIUADY : 236-112 §IUINYINUATN
Prerequisite : 236-112 Physical Geology
nalnfiugiu nsiesgimsfitinuaialsenounie AdRuUUTEY wuugUnan wuugUay
LATLUUAZE MIBBNLUUMLaIALaENSEs IR sastunsdoulaa
Basic mechanics and analysis of slope failure including plane, wedge, circular, and toppling

failure; design of slope and reinforcement to prevent sliding

KiSeuananse

CLo1 a%maﬂaiﬂﬁugwuuazgﬂLLuumsﬁﬁ’aﬁuaqmmmm i AORLUUTEUIU 29nau JUBL uas
WUUAZIN VL@T@EJNQWTN

CLO 2 Sinszmaiesnmussmuanivlaglowuafndnamansuazmaiafivanzay

CLO3 E]aﬂLLUU@’JW&J@’]@LL&S?ZUULﬁ%Nﬁ’lﬁﬂLﬁla‘ljjﬁ]ﬁﬁuﬂ’]‘SLaiaubLﬂaMﬁuuﬂmigﬁuiﬁjﬂiiulg

CLO 4 Usvenmlymnugeussalivenmenmuasveyaansilumslinseviagsinaulamdimngsy
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Students are able to

CLO 1 explain the fundamental mechanics and modes of slope failure, including plane,
circular, wedge, and toppling failures, with accuracy

CLO 2 analyze the stability of rock slopes using appropriate mechanical concepts and
engineering techniques

CLO 3 design slopes and reinforcement systems to prevent sliding in accordance with
engineering standards

CLO 4 apply knowledge of physical geology and field data to support engineering analysis

and decision-making

236-467 SIUNUALATNITUIIN 3((3)-0-6)
(Geohazard and Mitigation)
3183UIAURIUADY : 236-112 SIUINYINYATN
Prerequisite : 236-112 Physical Geology
szuuuarindnslan TassastauasTanlan wwufulm nisusengulal Fundl wnufunau uagns
\AouTiveia NINIAG aeet NURAMNUALNIUAZNDINA LALHANTENUIINGANTUIA
Earth systems and cycles; earth structure and materials; earthquakes, volcanic eruptions,
Tsunamis, landslides, and mass wasting; subsidence; floods; hazards of ocean and weather and
meteorite impacts
KiSeuananse
CLO 1 eunszuulan Tgdnsmessdl lnssanuarTanvedlaniifsivestunisinssdftila
aéwaQﬂGTaa
CLO 2 Awasngvanivin naln waznansenuvesssafiding o 1wy unudulm gunlisside dund
fiunay Msirdeuiivesna waznINgam
CLO3 ﬂsmﬁummL?{mLLazwaﬂszwusuaqﬁﬂ’“ﬁamﬂﬁﬁwmﬁﬁLﬁ'm{faqﬁ’wmagm nile1ne
LAZENNIUIA
CLO 4 W@UBLINIINTUITINRAESANITAUEs NS BT Ao aInzay merusuingey
LazasseUssaATINluLIunYessiansAeRtR Tnemidmnudasnievedinuuazdanao
CLO 5 ﬁamiﬁdyayjaLﬁ'mr"fmazﬁﬁﬂ’ﬁLLazmimiLm"l,élaejwﬁﬂizﬁw'ﬁmw mgﬂugmwmwmuuaz

ANSULEUD

Students are able to
CLO 1 accurately explain Earth systems, geological cycles, and the structure and materials

of the Earth related to geohazard occurrences
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CLO 2 analyze the causes, mechanisms, and impacts of various geohazards such as
earthquakes, volcanic eruptions, tsunamis, landslides, mass movements, and subsidence

CLO 3 assess the risks and impacts of natural hazards associated with oceans, climate, and
meteorite events

CLO 4 propose appropriate mitigation and risk management strategies for geohazards with
professional responsibility and ethical awareness, considering public safety and environmental
sustainability

CLO 5 communicate geohazard related information and mitigation strategies effectively

through reports and presentations

236-468 nafansvasiuiildlunsesnuuumiious 3((3)-0-6)
(Applications of Rock Mechanics to Mine Design)
319V 1UIAULTIUNDU : 236-112 53INYINBATN
waz 221-101 NaAEASIAINTTY 1
Prerequisite : 236-112 Physical Geology
and 221-101 Engineering Mechanics |
AnwnAeatuantfvesiuillrlumsssnuuuimileas autRuuBavguuasnanainuosiiu n1ain
fTRvesiu wfesnmanuanduresuamiios
Study of engineering properties of rocks for mine design; elasticity and plasticity properties

of rocks; failure criteria for rocks; pit slope stability

Y
SV RERE
CLO 1 advwaudAvnImnssuvesiu Usznaume anudavey anudunatadin wasinamnis

Y097 lnegegnnes

=)
Ce
)

CLO 2 '3meﬁwqﬁﬂﬁmmﬁumaigaﬂwazﬁwq 9 ARvesunsosnuuumileasla

CLO 3 Yszifiuaiosnmwesnnuainduluvomiladaglavdnnamansuesiula

CLO 4 Uizqﬂﬁﬁfz?mwm%ﬁmaamam%maaﬁﬂumiaaﬂLLUUmﬁmgﬂgmuaz%amﬁﬂ

CLO 5 Apansnanisinsziuaresnuuumeiemnssumiiosuslnosnaiussansam ﬁalugmmu

F19ULALNITUNEUD

Students are able to

CLO 1 accurately describe the engineering properties of rocks, including elasticity, plasticity,
and failure criteria

CLO 2 analyze rock behavior under various conditions relevant to mine design

CLO 3 evaluate the stability of pit slopes using principles of rock mechanics
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CLO 4 apply knowledge of rock mechanics to design mines correctly and safely
CLO 5 communicate the results of rock mechanics analysis and mine design effectively

through reports and presentations

238-454 Taaurluaznisuszandldanu 3((3)-0-6)
(Nanomaterials and Applications)
5183v1UeAUREURDY : 238-111 YEAIAINTIY
Prerequisite : 238-111 Engineering Materials
ANUnIIEvasTaguIlY Tanulunulia naainuue AuautRvresianuIly n3sUIsNIHEnTagU

luanuuasans nssulamsnandanuiluainaisduuuy nssviumMnandanuily uaswalulaginneives

(%
[

mMsUszgnalvaianuly Januluiduiiduiisdn
Definition, nanomaterials with respect to their dimension, size effects, properties of
nanomaterials, top-down approach, bottom-up approach, fabrication of nanomaterials and related

technologies, applications of nanomaterials, well-known nanomaterials

Kl3gua1unsn

CLO 1 a8uemnud] Ussiny Anuawii nszuiunsudn wasmaluladuosianuilula

CLO 2 afsunumvesianimnsailunsussgnaly aquilulugnamnssuma 4 la

CLO 3 unlvanuntsanfenfutaquiluludinussdiunargnanunssu Taglsauguazidnnis
pumlaenfevesiaquilulaeeavszay

CLO 4 Fomnsiugauvannvansnaulaesisdusydnsnim ialunwilneuazarvnssana uag
nemonANLT Ingdenulaogamazay

CLO 5 Yszifiunansznurasnislarugmaimnssuayana asans dex uwazdounaoy

CLO 6 asvassapsAaugvisedanlvanitonsiaunndegulusezdulsenanagaina

Students are able to

CLO 1 explain the theories, types, properties, production processes, and technologies of nanomaterials

CLO 2 describe the role of engineering materials in the industrial applications of
nanomaterials

CLO 3 solve problems related to nanomaterials in daily life and industry by applying
knowledge and safety principles appropriately

CLO 4 communicate effectively with diverse groups in both Thai and foreign languages, and
convey professional knowledge to society appropriately

CLO 5 evaluate the impacts of engineering knowledge on individuals, organizations, society,

and the environment
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CLO 6 create new knowledge or materials that contribute to sustainable development at

national and international levels

238-455 Yaadanrsunnd 3((3)-0-6)
(Biomedical Materials)
Usznnvesianluaudinisunme anuiiulavesianuasiioouyws Usennuein1saniys

(% IS i

dniutanTinisumenounislanuniedslusnenieuyss mMinsaRnauTanTinisume nsUszenaly
nuianTinumduare ooy mslyTasaaalunutamenisuwne

Types of material used in biomaterials (biomedical materials); compatibility of biomaterials
with human tissues; sterilization techniques of biomaterials before using or implant; monitoring
techniques of biomaterials; biomedical material applications and artificial organs; using of smart

materials in biomaterial applications

KIS8UaUI5D

CLO 1 a8vslenuuasndnnisvasianmenisunmela

CLO 2 afusUsznmuaznsUszenalaauves faglumansunmela
CLO 3 Swuntszinnveniaibe uazanuaniulassmistandudeide
CLO 4 afveisnmssnidevestagiflulusudinisume

CLO 5 aSugUssnnuazeniieeeUssinnvetefeiisunay ianaanlunuiannienisunmele

Students are able to

CLO 1 describe the definitions and principles of biomaterials

CLO 2 classify and apply the biomaterials

CLO 3 describe the human tissues and biocompatibility between tissue and Biomaterials
CLO 4 describe the sterilize processes of biomaterials

CLO 5 describe the types and examples of artificial and smart materials in biomedical fields

238-456 Fandmiumaluladwdenuuaziaandey 3((3)-0-6)
(Materials for Energy and Environmental Technologies)
UV]U’Wlszmﬁmﬁmﬂﬁm\'amimﬁmlqu%l,azm'ﬂﬁ?ﬂm NEIURAIDITNY WEIIIUAN WA
Tupdosuasndnu waaldonds ndsnunaLIL faﬂﬁﬂLﬁUi@ImLWLLazWé’Nm LUAWES quJL“LJa%m
UnAnes Yanuszndandanu ia@ﬁ'm%’m'lumyflu?{'mmgau
The role of engineering materials on electric generation and use; solar, wind, nuclear and
water energies; fuel cells; renewable energy; hydrogen and energy storage materials; batteries;

supercapacitors; energy saving materials; materials for environmental approaches
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KIS8UEUI5D

CLO 1 a%mawqwaﬁugmLLaz‘dizLﬂwuaqi'aqwé’wuimyaéwgné{aq

CLO 2 afvsunumvasianimnssilunisUszgnaley Taandanudmiumeluladndanuuas
Awanaeulugnamnssums 4 la

CLO 3 unlvanunsaifenfutandniumalulaindinuuarduinaoulufinUsysruuas
mAgRamNTILlAE AL

CLO 4 Aomsiugauvannvianengulaesisdiusyaninm islunwilewasamwinisssne

CLO 5 mempamNgminingdenslangaumnzay

CLO 6 Ustifiumansgmuannnislarugmeimnssunaynna asans danu uazdauanaos

CLO 7 asvassaasnaugvisedanlvanitonsiaunindegulusedulsenanagaina

Students are able to

CLO 1 explain the fundamental theories and types of energy materials accurately

CLO 2 describe the role of engineering materials in the application of energy materials for
energy and environmental technologies across various industries

CLO 3 solve problems related to energy and environmental materials in daily life and
industrial contexts appropriately

CLO 4 communicate effectively with diverse groups in both Thai and foreign languages

CLO 5 convey professional knowledge to society appropriately

CLO 6 evaluate the impacts of engineering knowledge on individuals, organizations, society,
and the environment

CLO 7 create new knowledge or materials that contribute to sustainable development at

national and international levels

238-463 N1T0NUUULINUN 3((2)-3-4)
(Mold and Die Design)
F183Y1UAUIEBURIUARY : 238-361 n1sUssEndldAauNImasESUIAINT AN

Prerequisite : 238-361 Computer Application for Materials Engineer

4
=1

UftRmIniseonuuuusfumSowmudmiumsiugulave wodwes Yanua Sanilyvhusfian s
Tyau wogmsvrgesnyuaiun

Laboratory related to basic it molds and die design for metal forming, polymer, powders;
mold and die materials; uses and maintenance of mold and die

¥ A

WLIPUFAIUIIN

e

CLO 1 epnuuuwiamitugudmiumsuugUlave wedwes uae Jankdlanamaimuamdimngsy
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CLO 2 Lﬁaﬂ"ifa@ﬁ']LLﬂﬁmﬁImﬁmimauﬁ’aL%QﬂaLLazﬂaﬂmﬁmhwmﬂﬂmwgmam%
CLO 3 Tywoviniraraennuuy (CAD/CAM) Tumsasauuusiassusfiumn 3 &
CLO 4 ‘Ui%LﬁumE;mﬂ‘(}lﬂ'luLLiJ‘ﬂiquLaz’JNLLNUﬂﬁSﬂ’]Eﬂ%ﬂH’]@Q‘JﬁNﬁu
CLO 5 iiauauuIvenIseaniuuuLfismaasienansmanadauazamlsenoy

CLO 6 v usuAuluiekn lvadnin 1500 NwUULLALN

Students are able to

CLO 1 design basic molds/dies for metal forming, polymer processing, and powder materials
according to engineering specifications

CLO 2 select appropriate mold/die materials based on mechanical properties and cost-
effectiveness

CLO 3 utilize CAD/CAM software for 3D mold/die modeling

CLO 4 evaluate mold/die service life and plan preventive maintenance

CLO 5 present mold/die design solutions through technical documentation and visual aids

CLO 6 collaborate in teams to solve constraints in mold/die design projects
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ANANUIN B
NMITUFDULATNAIIUNIIIYINITVDIDNN TN SURAYOUNENEAS
wAze1913UTEIMANGATYNAY
1. 5A.95. aula Junsgay
WnsfnwasEan mnssumansqulUndia Grinssuian)
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NAUIBUAZ / 3D NATIUNIITINISTounds 5 T
naATeARRuN L sENTINeIvInTs
(1) SOMJAI JANUDOM, THIENSAK CHUCHEEP, SIRINTIP SAELEE, SEPPO KARRILA AND NARISSARA
MAHATHANINWONG. 2025. "FABRICATION OF AL8SI0.2MG SECONDARY ALUMINUM-SIC COMPOSITE
THROUGH SEMI-SOLID AND LIQUID CASTING PROCESS ." MATERIALS RESEARCH EXPRESS, 12 (6) : 1-
16.
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2. WA.AS. WYY uAley

’Jﬁmﬁﬁmﬂﬁq&qm Dr.Ing. (Mining Engineering)
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IAINTINIAR)

NAITUIVBUAZ / ID NATUNIIBINTITToUNaS 5 T
nanuithiauslufiuszydnnig uay / vidednsifiumsay
(1) HONGPAT SONTAMINO, JIRAYUS WIWATTANANUKUL, VISHNU RACHPECH AND MANOON
MASNIYOM. 2024. "SYSTEM DYNAMICS MODEL FOR LIFETIME CONSTRUCTION AGGREGATE SUPPLY
IN SONGKHLA LAKE BASIN." ENGINEERING JOURNAL CHIANG MAI UNIVERSITY, 28 (2) : 64-76.
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3. WA.A5. WIANAIY dunsdily
’Jﬁmiﬁﬂmgﬁqm Dr.Ing. Mining Engineering, TU Bergakademie Freiberg, Germany
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238482 Awaeasy anutsenfbuazeniioudelua 1((1)-0-2) T
IAINTINIAR)

NAUITBUAT / %39 WAIUNIIBINTTHDURAY 5 T
naenATeinfuwlunsansnvns
(1) T. Thinpakphanang, P. Sontamino, V. Rachpech, 2023, “A Feasibility Study of using Natural
Rubber Latex to Increase Blast Stemmming Efficiency”, International Journal of Engineering

Trends and Technology, Vol71, p299-308. DOI: 10.14445/22315381/1JETT V7114P226 [Scopus]
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NS Rum U sETIeIvnng
(1) SASIRAT CHAIDEESUNGNOEN, PICHA PANMONGKOL, TANIT TANGSRI, ISARATAT PHUNG-
ON AND NOPPAKORN PHURAYA. 2024. "CORROSION PROPERTIES OF WELD METAL IN 304 STAINLESS
STEEL FOR FOOD GRADE USING GTAW WITH VARIOUS TYPES OF BACKING GAS." KEY ENGINEERING
MATERIALS, 992 (-) : 61-68.
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5. WA.AT.UIUINT AINI

’g@msﬁﬂ‘mqﬁqm Ph.D. (Metallurgy and Materials), University of Birmingham, UK
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NAIUATBUAL/%ID NAUNIITINSEOUNAS 5 U
NS TR RUN LU TETIEIvINNg
(1) Kongpuanga, M., Chaideesungnoen, S., Muangjunburee, P., Oo, H.Z., and Janudom, S.
2024, “Effect of Post-weld Heat-Treatment on Microstructure and Mechanical Behavior of
Inconel 625 Overlay Cladding on 2.25Cr-1Mo Steel”, Transactions of the Indian Institute

of Metals, 77(1), 199-208, DOI: 10.1007/512666-023-03082-1. [Scopus: Q2]
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WNSANIEIEA Ph.D. (Plastics Engineering)
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NAIUIVYUAL/93D NAIIUNIIVINITToUNAY 5 U
N ATeTiARuNluNsasnIg
(1) Rueangsen, J. and Kiratitanavit, W. 2025, “Using glucose as protein remover from
rubber films with one pot method”, Journal of Advanced Research in Applied Science
and Engineering Technology, Vol. 51(1), pp. 195-210, DOI: 10.37934/araset.51.1.195210.

[SCOPUS/Q2]
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WNMSANIIER 2e.0. (naluladssal), winalulagasuns
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NAIUINBUAY / 3D NAIIUNSITINTSHIUNAS 5 T
naATeTiRRuwlu s RrNIg
(1) HATHAICHANOK VATTANASAK, SOPON PONGWAPEE AND CHRISTOPHER KEITH MORLEY.
2567. "THE HYDROCARBON SOURCE POTENTIAL OF PERMO-TRIASSIC ROCKS OF THE INDOCHINA
BLOCK ADJACENT TO THE PALEO-TETHYS SUTURE IN THAILAND." JOURNAL OF ASIAN EARTH
SCIENCES, 259 (-) : 1-17.
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NATUIVYUAZ/H5D NASIUNIGIVIN1ToURAS 5 U
NSRRI saIIEIvnng
(1) NARONGDET YONGSUKKASAM AND NARUEMOL SAOANUNT. 2024. "ELECTRICAL
RESISTIVITY TOMOGRAPHY SURVEY DATA IN DROUGHT PRONE AREAS CASE STUDY:
BURIRAM PROVINCE, THAILAND." TECHNO-SCIENCE RESEARCH JOURNAL, 12 (Special Issue)
: 181-187.
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9. AS.NIAAS YANIA

9

q@msﬁﬂmqm U5.9. (Georesources and Petroleum Engineering)
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NATUIVBUAL/1ID NAIIUNIIIVIN1TToURAY 5 U
NSRRI saIIeIvInng
(1) PONGSIRI JULAPONG. 2025. "THE PRELIMINARY INVESTIGATION ON THE MICROPLASTIC
REMOVAL USING COLUMN FLOTATION: EFFECTS OF KEROSENE ON THE FLOATABILITY OF
MICROPLASTICS." IOP CONFERENCE SERIES: EARTH AND ENVIRONMENTAL SCIENCE, 1373
(1) : 1-5.
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