wé’ngmﬁwmﬂ'\ammmﬂ’msﬁm
41973 IUINNITTUANIAAEAI L AT EZLANANE

nangnsusuUge w.A. 2568

a -4 =
AZINYAIERIaZIALULAaE

UNIINYIAYEIVAIUATUNS INgnvaUnn il



GUETY

509
vuaail 1 dayaaly
1) yWanardendngns
2) FoUauazanTIv
3) Jvnen (i)
4) dnnumheiniiiGeunasandngns
5) JULUUUBINANERT
6) anuNNTBIMANgATHAZNIINIUOYIR/uTUNENanS
7) euenlunisineunsndngnsitannmLALINAIEIU
8) endnianansnUsznauldmdsdnianisfinu
9) ¥ wwiana sz tngUssvu fumds wazaAnndin1sAnuYed

6 Yo %

919139 SURAYOUNANGNS
10) anuildnnisiBeunisaon

11) N133ANTUANGATABUANBINBAIINABINITVRINIAFIUAT 9|
vuanil 2 Uunyn Snquszasd was madwsnnsiboud

1) USweyn Tnguseasd uagkaansnisiseus;

2) S¥UUNSIANISAN
vuaail 3 Tassarandngns :18391 was winefn

1) lnssasandngns

2) AvamneveaYTaUsT eI ldlundngns

3) WNUNSANYY
vuIail 4 NsdRnsEUIUMISEUS

1) Wlgu1ENISIANTSISYUNITADUYDINNINY 1RUHIVAUATUNS

2) MR YaEvestinAnwlunangns

3) M NLARIANNFUTUSTENININATNEN TS U TE AU NGATAULIATTIU-

a U

ARATEAURANFANYY W.A. 2565
4) HaTNENISISEUITEAUMENERS (PLOs) Nagns /35N saeu wavnagns/

BanaznisUseliiung

.}

oG B B € G Y N N N N~

15
15
17
18
18
21
22
25
25
25

29



= v

1509 iy

5) WHUTILARINITNTEINLANUTURAYEUNASNSNSITEUITeRUnanans (PLOs) 36
g916791 (Curriculum Mapping)

6) 2IAUTENBUNYINUUTZAUNNSUNIAEUIN (NNSHNIUY 150 @nnadne) (01d) 39

7) defmunisrtunisilasenu vie ewide (i) 39
8) ArmeaviamadninisiFoudiledulimaing 40
vuaail 5 Anumdeuunazdnenimlunisuinisuangas 43
1) MsuTmIminens 43
2) T ana LavUsratinuszane dumis waganndivesenansd 45
viuanil 6 ausuTRvasidrAnen 51
1) AuaudRveIidI@inw 51
2) Uyyueetin@nyisnia 51
3) nagslumssufumaiiowdleligm/dedriavestindnuilude 2 51
4) unumsivindnwinazduindnwiaeiezdifansanuluszes 5 7 52
vuaail 7 nsuszifiunanisieu uas inasinnsdizanisingn 53
1) ngszieu w3e nanna lunisiviseauaziuu (1059) 53
2) NaeiNELFINSANYINUNANGNS 53
3) NFENEIAINANTTANWIVDILNANE 54
vuaail 8 n1sUsEuUAMAIWVANERS 55
1) NMSIAMTAANTNGAS 55
2) FE A mMaNgaTT FunuTiasgIuvangmIUsEsY 56
3) MIUIIIANLLADS 56
wu9ail 9 sEUULAzNAlNYBINTRAUIMANERS 58
1) myiawmananslunms 58
2) MawsEuNsEmnue1asdivg 58
3) MsiawIASkagTinwelLAANIRNTE 59
4) mMyRawaLskazvinyelikniyaansatuayunsiseunsaeu (0ni) 59

5) A1SIANISVD5DS8U 60



=
L3IBN

AMARNUIN

f

2 P & K

BN 2 ¢

MTIATIRNAVINABAARBIYRY PLOs AUTdevied Wusha Aauanuaizvas
Unudin uarAnuiaansvestanlaide

T NUAAIHATNENTTEUTSEAUNANERNS (PLOS) fiu Knowledge/Attitude/
Skill

A131LERNIT18790U Knowledge/Attitude/Skill

LUUOTULANITRUAYBINTEUIUNTIANTSISBUIVO Az e v lundnans

=1

NezyaUNITIANISITEUTHUUTIIN (active learning)
ToyaTgIVINIANSANUBIYTUINTTAUNTINGU (Work Integrated
Learning : WIL)

Toyanauyaiv (Module) lunangns

9

ANBEUNETIEIY/YAIVINIULUINIG OBE
UBLAUDKULYDINTTUNTENTINUALAZNTANTUNITVDINANERNS
HANTIATIEANTANTUNUYDIMANENT UaNISUTIUTIEUANULANGNY

FEMINVANERTIANNUNENgRIUTUUS

VY a (Y]

mszmuaauuasmamumﬁﬁmmimmmmiamumﬁuawaﬂgjmu,ag

Y

919158UsEdmaNgRsnNAY

i o

ATTUABULATNANUNINAYVINTVRIR158UsEI M T U TI DU

v
14 v v U v a

YoUIAUNN NGNS UEIUAUATUNTINIENSAN I TUTUTIRANY W.A. 2563

'
o o 1

ANFILAIRIAMENTTUNTUTUUTINANGATING PRSI TR 812197

winnssuadinAansuazasiAudny) wangnsusuuge we. 2568

U
61
62

72

85
94

98

105
152
156
169

179

195

199
213



TYALLBIAVBINANEAT

nangnIINgIFIERIUNNIUMIN

A1V IUINNITTUAIAANERS LAz aZIANAN Y

nangnsuTuUIe W.A. 2568

yosatugaudner  AmzInermansuazmalulad unInendeasvaiuasuns nguatdaniil

1. SMEUALYONANEAS

wuani 1 Jayanaly

SHANANERS : 25530101104634

(nwlne) L MANEATINGAMER TN TR

v IUIRNISUANRAENSLAT Ay Lﬁllﬁﬂ‘lﬁﬂ

(MY199N9 W) : Master of Science

Program in Mathematics Innovations and STEM Education

2. YUSYYIAAIVIIV

A @
M lng YoLdy :

WRINY  FaLAY

3. 390 (91H)

1aidl

Inemansurtuns (LinnssuafaAmansLarasliuAne)
M. WInnssuAfinAmansuazaziuAnen)
Master of Science (Mathematics Innovations and STEM Education)

M.Sc. (Mathematics Innovations and STEM Education)

4. Iwumireinfiseunaaanangns

USeyeyain

WY 1 wuuIvInIs (n 1)

AU 1 BUUATINIS (N 2) AL 2 BWUUIBITN

36 NUIBNA

36 NUIBNA 36 UUIBNA




5. JULUUYRmIANGNT
5.1 gUuuu
| nangasuseysyn
5.2 areniild
| wangmsdnnsfnwiluntwineuazniwiiisssmenesingy) Sevaz 50
5.3 A155ULNANE
M suisin@nwnlneuaztind@nuisnan
5.4 anusuilafuniteaw/aatudu
M \fundngnsvesantulagionny

5.5 M3l wdgansanisanen

M usaaifissanaiivifien

6. FATUNINVBINENGATUALNITRINTUNDYITH/ARUYaUNENGAS
M vwdngnsusuuss we. 2568
MuuaUaaaulunIAnNISANEIN 1 Un15fAnw 2568
Sulguneamt w.e. 2553
nsUSuUmangnsasail USulsanannuangasinermansumUudia
a a 6 2 v a 5 [ Ly
auminedamansuszgnduazuinnssunisasundnmmans nanansusuuse w.e. 2563
M l@5uanudiureuannanenssunsulguisnisaned Wetuil 14 Sueu 2568

M $5uanuifiureuuareusiiananiaminends deuil 17 wguaiau 2568

7. anunoslumsineunvangasniinunnuazinnsgIy
nangasredlasunsiuseswnsgIunseaudnuInely 1 1

8. edwilanansausznauldndsdnFanisingn

Hansansfneannndngasivereansumade auiuinnssuadinaansuazasiiudny
(MaNgRTUTUUTe n.A. 2568) azanunsnusznauendnludnuasnuilifetesiunswaniedaiug
nadinamans n133denen1sfine nsdanisieudanunuimeasiufne waznisasisuinnssy
n9iFeuspgansuaees Rilun1AnsAinu mienuide wieniegsianiensfine Tasdnuusaud
Andnzausalseneuls laud uasuluandugaufnwinielsuioussaulssaufnwivas
58UANY I@ﬂ%’uwmwLﬁummié%%ﬂgﬁﬁmmL%'EJ'gﬂmzuﬂumimwammﬁmmimmgﬁmmam%
nazazliuAnwegagnAesAMANIvING TIufsenansnsenuuUnsEUINNsTANSSBUSdaEs s
ANIATIEALaENNSISEUsIBNlReEg iU sEANE AN

Tufruaide gausansAnmazdanuannsolunisdiiunsidonsadnmans 13eludy

'
v

Sou Mieldaiemunranansaziinfny lngedendnsuleuisidengniesniunanivinig wagld



6

welulagidvalunsnusg Tieset westiausdeyafioatuayunsimuiuinnssunisdanis
Bouuarosdanunienisfine fedsiaunsnrhauduinideniodnisnmsluaniuisenis
nsfinw viefssumisinimundngesasifufnunazinesnuuudensidounsasudineuauss
FovsUNYTLVEDHLTaNIZNg

f3puiiawaulafiunisuinsdanis viemseudulasenig avanansadsznevendnly
dnwazauiAndesiunaiuidanislasinisnisiinu fuszneumsiuuinnssumsinu nied
Uinwmendiamaniuazazifudnulumieauniady lonvu viessdnsiiiedsnn lngedeinygnis
yhauswiugduluguzdihuazdiy aasasuruannsalunsBouisenuesegiseilowiiunis
Tmalulagfiava

Tagsauuan #dsanisdnwazaiuisadianuinindaanswazasiaudneiunldlunis
oonuuuuInnsTuiensRmuguruns ogramnssundnvesiuiildogamunsan fanniw uas
annsarsgengnisiasuulamianisinunazdsasldegnsdaiu suaeandostunadnsnisiious

(PLOS) UBIVIIbHUIVINITHAL HUIVITNDE19ATUNIU



9. %2 wmeNa 1AaVUsTIAIUATUTZYIVU AUNUS WAZAAINITANEI1Y89919138RSURAYRUNANGNS
L8 . AdinsAnefidisamsineluusazszau
. ALY . y -
- Us23102 2AU o o YHATUY
Gl N9 ¥a-dna . Undusa %9 #197
n Usevvu* | _ N3FANT . -
7 3v1n13 msfnw | wangas el
1 | 3-9407- 5. UIYDITYNT AUND Usugyen 2549 Us.o. AMINANENS 1.uiing
00195-04-8 Useyyin 2540 M., AMINANENT 1.1 3edlul
USeyans 2538 MU, (AY.) | ANAAIERNS U AUAUATUNT
2 | 3-8009- 5. wsamndny US| Usgeen 2556 Ph.D. Applied Mathematics | University of Leeds, UK
00439-78-2 Useyaln 2551 M.Sc. Applied Mathematics Heriot-Watt University, UK
2548 M. ALAAERS 1 LNUATATERNS
USeyes 2546 .. AMINAENT 1.A9AUATUNS
3 3-8013- . UPFUNT BIU0138 Usgugyen 2552 Drrer.nat. | Applied Mathematics University of Heidelberg,
00227-07-6 Germany
Usygy 2543 . INYINITAUUN PRAINTUUNTINGSY
USeyaye3 2540 M. ARlRFNENTUTTENA 1.A9AUATUNS




10. @01UNIANISIIYUNITHIU

LMNINYIBYAIVAIUASTUNS INeNInUnnnil

11. N3IANTNENGATADUAUBIABAIIUABINITVRINIATIUA

11.1 nInavsauadsaulsuIBLAZENSAEAASYIR

UlBUIBUALENSANENTYA

ANEITasiUnANgNT

gVISANANSYIAAUNTNAIU WAL LETUAT

AnuNIMNSNeINTULYWE

duiesannnanisnisdanisiFeuduazainnis
Uspillunanisdey Pisa vasuszndlye wuin s
7 2018 9uf 4 2022 WU ATUUULRA O (U
Adafansuaznseuluwlduanas diuu
Inermandfednluiudsuulamieada ey
WUINNTUTUUTAENRIUIMENGATUTANTTY
AgElnAIEns LazaziiuAnwiaunsaduasunis
WawvinwevesuanalunuIngIfmans walulad
AenssuAans wazadinAans (STEM) laewiuns
BoufufoRetauazmaieudmiluiiy Fmsaiy
\vanevesgnsean s Aidosnisiaun Al
AAINT0g I sluduauAnadiassdua
Finugmanelulad Tnensadsauiiivneeiieinu
n3AnIATIeR MauAtagn nsienuduiy uas
nsldimalulad il eniswauinazuinnssud
MBUALDIRDAIUABINITVRIFIANLALATUFNT Y
oA Bsagyiivdsumalnedgiuninensuyudi
finunngauazvarusaudsdulaluseavainala
wardrenanauUsEnAlAuTTaaIdIvungve s
wleuremugnsaansyIa 20 U (w.a. 2560-2579)
NITLASEUNT BUATUAISIAULAZAITATUAT
AneAnveIlsrrInslunnyiely gfedaiunis
nseiUnuNYudraIUsEna e lWiAulnogaadl
A MsauTinueaonadasiunudeinis
Tunaausanulaginueisndudenisisadinlu

ANIIEN 21

gVsANANIYIAAIUNITATIENELAZ AN

LEUDANANINAIAL

wangasidatunisasidenianianisfinwiiagnis

Wawvinweiiuynauludeulvgenndesiuaiy




UlBUIBLALENSANEN YA

AANEITasiunaNgns

Aoen13resnaInulugadag iy dreasuasie
lonialviivyaainsluaiviadinmians wasy
Ingrmaniiidnenmlunisiauinaluladuas
uinnssy Feazidunisiafuadisgruinueliiy
YARAIINYNNAUTIMAAIINYzATUazIuANY)
Faduiiugruddylunisaiennuansalunis
wystuluseauaina ua‘”ﬂqmﬁmmwwammm
wdosdnsAnuvessundld Taensliloniad
windenlunsddenisdnwuasinuefiddaly

ARITTYN 21 FR¥YIRAUIANLANNTOVRIFS Y

v = d'

lunnsgAuLaENNUNEIEA 1NeaATD9319M79

= ] | aa Y] a ]
ﬂqiﬁﬂt‘ﬂigﬂﬁ’]Qﬂ'ﬁqllﬂumNﬁqug(ﬂqﬂﬂUW§aaﬁliu

<3 Y

funlianaunsadnfnisinwinuninla

ENSANARNSYIRATUNITATINANNANNTAIUNNT

LYY

wangasuinnssuadamansuazasifufnuazdag
TS oulad waurinwslunisAadsaiuin
(Computational Thinking) kazn15uA Uy rnInNI
Aneemansuazadinaand daduinueiddalu
nswauIuInnssukaznsaulugafIia N3
SuadainesmaniasdelidniSsuausodn
Ainsgsiuagnmseandmsudymidudeu
Lﬁuﬂ’ﬂwﬁﬁmmﬁwﬁmiuqmmm':?'imm 9 LU
nsiauAlulal NsoenNLUUNARSUI Lazn13

IAszvivoya Mé’ﬂqmamﬁmﬁﬂmLﬁumiﬁsu%‘ﬁ

e

Wertesnumalulading o wu Jygiuseivg
(Al), NM13138U3VOUATOY INIMERSTaLA waEN1S

[

Feuldn (Coding) Fuduiinuzdrdnlutiagiuds
Wumudeanisveslszivna n1sm3suaulidl
AruEnIavE R eindamuaiuzaluns
wistuvessemalnelugpamnssudiiAsidostu

walulagas




11.2 AaudUIRaulguIgNITNAIUINIAIALYDIUSINA

10

ULYUIYNITNAIUINIAIAUVBIUSTSINA

AMUAYIVINUNANEAS

Y

ANANITUAINA

11t 2560 Usemalnglasunmunegnaasadati

e _

Y]

JEUULATYENINTNS Lasdliwiulgurenumiva
Ya3s5uIandaulunsdLasuNITNAIILAENIS

TFuinnssumaluladadna ieliussmangasiu

(%
Y

nAuAnNIsHUIN g asygiawazdeny

uonNINi wsrs1vUyaAn1swmuAdiaie
wiswgiauazdenu w.a. 2560 Saiuspiuddaly
nsdaasulugidmnedandn ieludeswoenis
AUATUYNAINNTIU WATUIANTIU NITAMU NS
ihluldUselen] faduasugiauasdenm sl
nsiAIUIMAIRURIavesUssine "Ussmalned
Inarruaiuisnsuddialusedunaiaile
Wisusunvlan wazidududvaiuvesngy
oudoy’ efisuiisuTamnuannsasuiia
lusgaulannuin Useinalnedsegluseaunans
Taednoglududl 41 990 63 Yseme Tudail World
Digital Competitiveness Ranking 2017 (DRI) 1ag
IMD wagdusuil 62 9 139 Uszine Networked
Readiness Index 2016 (NR) la® World
Economic Forum uagtdusiumisil 3 vesedeu
Tusta 2 dafl Tnelun s auds Ao msdisiuan
<

{8 umasidanulnsdnvidedengs dnatn

v A

A900NAUAAINTANLTILTT LAZTANINWINADUNS

a a A & ] A 1
LATYIND Immawwmﬂmmum bLYILLAIT YAVIALLR

LY aaa v

IR DINAUIRD A NstmAlulagdfAlavalunia

3319 wazn1sUTuUseanguune/ ngszileuniu
aa o ! 1 dl ¥ | U
Advia drugngeuiussindlnedeusauilulaeniu

A £% aa v

Ao MNUeANaVRIUTEYITU LATLSINUAUATYIA
fisnun nsTInuTRnTsNAIVE Wien153eE Lay
fianndui wazuinsitidingeanalaais A
Lﬁlawmmiamuqa wazUynin1se uATes

ningaunieleygn Minvzauiivavesaulneas




11

ULYUIFNISWAIUINIAIAUVBIUSLNA

AMUNgItaIiuNangns

[ a Y

asruAdva "Ussinalneddwudlddumeside
ABUTINEY UATINYEATUARTIaVEIU T VUSRI

o I a

WUUGaULEY wardaluiinnstouselesindniau

(%
aa v o

drumaspusundvaturiaweauusgrannly
Faama ' nswunarusuUssluadad faan
daglunisniswauiiasauresUssnalid
A uasiiuAuinuesumaluladadsiad
aru1send enlostumanss u q Wauuianssy

AfAAIANSHAZAZLANANEN

Qma'mﬂss:uﬁ@uumﬂmﬂmasmsﬁﬂm

daorvudsTeion1swauUsemalne (fifensle)
SAVAINUNITIVBWAIIA (3%.) Tadauena
NNSANEITIASIEWAIIUNS BULATLUINIINS
8nsEAUAIAIAUAIY STEM vasUszindlne e
Invvolausiuzidaulaunglunsnaunasny
Fru STEM Tusedunsfnwduiiugm endhfinw
wazaauAnwIUsEWAlnelgnsNsiulaLATygie
oglusziu azvieuinmnuanunsalunisudedy
vasUseinalneanas ef'fal,‘i‘]ummaﬁ%ﬁaaﬁms
FuirdeulszmalnedionisensziunisAneuay
MasAUAUINeIAEns walulad Irnssurans
LazAdnAIEns 3o STEM INs12A15An®191ni
lanszydnd STEM Junsyuadiglunisimun
Uszina N3 1devesiinonslefiniuanuetsn Jam
nilsveaildnnurnmssanuayiannfidseuiu
STEM Lﬁmmﬂwsﬁﬂww%uﬁugﬁuﬁlﬁLL%qLm R

< | A& I U = 1 =
L@ﬂﬂallull‘WquUQU’IMiAIQJWEJG]EJﬂWiLifJUGIEJ N

9

o

Adefalvnneenineaendeulunnudiioves

e

Usginad daauanunsolunisuysduganasd
AZLLUUADY PISA 3913IM81AE@RI LAz ANAAERNS
Wuaaudu g vedlan 3 Usswna laun dealus
Huuausd wazdnge damuinsasulifindinue
1 STEM anansavhldmensdeudusein wae

o v @A

NSABULUUYIAUINTUINAENT uiddAnyife

o




12

ULYUIFNISWAIUINIAIAUVBIUSLNA

AMUNgItaIiuNangns

SEUUMIANYIA WD B ATUIAIUN150IR3 93
aoulurieassuls wdngmsiinnuymunglunis
WALIYABINTNNANAAIANT LALINYIA1ANTT
A1119089NLUUNITTANITIT BUSN L uaT
ausInUzAUAzALTadRaSUNTTANISS B uS I
danmd e udntun1Isaldyuivesninlanasy
Uszina ieasaymainsluaeivnadneans
a &'\ 1 d‘ v dll

wagIng1Aans lua1u1soid onlesadnug e
un Uguile a919a1us U 05813 14
an1dunisfinwikazningaaivnssulunig
AndunuITenagimunnasnsadiludnisiaun

a o & A a i Y o a &
NANN TS USNNTIMUlae TN wen19AmnF1En S

@ d' ) 1 a

wazaziiy Nanunsainluldlunaenguendin nns
duasunsiseusnaendin vinudiseulusseze
F9aanAAINUULEUIVDY NTENTIE 87, NEANMUN
nangnsRnausiveimuIuAaINsA1L STEM lag
anans Anaususzesdunlnuaonns 09y
AIUABINITHNYEUAAINTEIYT U AAINNTTY
wune (Future Skills Set) MH14N195UTD991N

ATENTN 1.




11.3 MBUAUDIRLUIMNIENITNAILUINGIBUVDI09AN5aNUSLY1UH SDGs

13

WInunenISWAIUINE 8 UY989ANIS

AUV 1U0

ANMUAYIVIINUNANEAS

gAnueInIunnIUkUUlunn

Ao & o = = ]

dansfnwanndngnsiydidnyii

Y

N
D

UNH

39U Tt eNalunNISNER LU UNT S

Y 9

2N

a X o Xz v a o g w Y o A
ULAIBDUTIVU WQULﬂu‘ﬂ‘UQUW‘WWI‘VﬁWEﬂ@ﬂi?Li@u

Y

v v
= 1 = o w o)

Wiut ueg19ldedIAy uonnUFunudT1uIu

Zod €

= =

aa 1Y) | o =~
yAnadlsEAuN1IANYIge Fedanaliussinad
AdaAuniaug waginved1msun1swmu
v Q‘ a v A dl b4 L 4 dgl 1 =
o uwazy1A Ul e A19103 uliag 9l
Usvansamannu Liieasindu Seanansadu
AUsgnaunsiaiisukasiuelabuguyuld
o da £ Xa e ¥
M Ingransenuiintuilidudsslevindignn
AAEIUYRYUYULATTIANREINANT Lazddu
draglunisduaiunisidulauazwauives

Useneagngd9gy

adandnuseiudnnauidn1s@nuindaunin
989ATBUARNLALLYIY Lavaduayulania

lunsiSeuinaendiin

‘SIP9IUNITANTIVVI NYEUATAITUNS DULENIYY
warUsrrnsiounssau (ASAT) Tulssndalne
WA 2565 \UN153T831928UTEAU nue
Aug1udin’ (Foundational skills) ¥a4L812%u
wazdszrnsiousseulve Fesndusonswaun
Uszne Iagauidemanarnduainusiuidenu
su1A1slan (World Bank) hagniatasadnely
Uszmdalng nunUssimnalnemasudgingaau

Y]

nwenaneoge llaunnulunateUseenaly

a a

9
U = a o r-i%’ aa -'-N' ¢ 0I 1
QinaRgIty Aeflvinweiuguiini ‘f1nid
a‘, 1 1 Y] = g.JI
vl L daua unsaluniss 1unied e Tu
g Qulyiisaaniseueandauls wides
AUl Useiiu 31asiedile) nnseuan
1 1 = =) 1 U yd‘ & a [
9819918 Twdeansiidrusuduldunielngu
wurAaluy q ldldaruisasudoduniy
WasukUadluanissen 21 19 uanand usum
Jewmdwedingavinweiiugudinvedlng 1y

uulgym 3 Usen1shie 1) nangns/lusunsa/nis




14

Wanunen1sWaIuINgEiuvaI09AnIs

dnuszunvnf

AMUNEITaIUNENgAS

Boud Miuuumaeildudaldua isonadesiu
Auduass 2) ay/e1913d lWldsunsilniu v1n
Winwenisaeu wag 3) lenalunisiseus neddl
nauzundudmnunnilildléulona ua
lsidanmsgrunisAnendivinden sl e
vosingafinueiiugiudin iedudausinaiFeus
Tusgiuusute JedenaienaiFoudluraaiodu q

Fafensseuslugieiaussnu duiudnduses

'
=

Weulgansiseuslunnyicly Wunsiseuinaen
a a . . (% dy 1 4

30 (life-long learning) MaNgMTUY HUUNT
Wauinweafna1ansInemans wasasifui

Y v o a =

Yoduli s oudyinwen15Andas1ey n1s

Y

adinans Inemaniuasasdudunisysan
nsmanslunneadin uenanduminended
Faassmunnsinuliduindnuiiviauaauyy
ning Wunueniur1sssuden wasnuide

dnsududinfne Wusu

= A

daasunisiaulaniaasugnan foil 99

a

AsOUARY wazdIBu NsTUANT uasiinds

A Uagnsiaunauasdmiunnay

naNgnslainn1siseus sedviiaiuisadaly
aduayuduaTULagsHUIIAANAINTAVDIAT
wazymansluan1dumsAne gusenaunisau

n1sldesA AU AMAAIEAS TNeAans

[
Y]

walulagdAdeia $7uMIN1TYIUINITAIEATAIY
WUINNGEELAY ANES19EsIAkazUTRNTIL ANS
snsysumaluladuazuinnssuiioadadnunms
nadeud @suadainugiugudisliaulne

AvufuanselaUIunas




15

11.4 ABUEAUDIADIFINAULALNUSNAVDIFDIUY

v @

WININENGEEvaIUATUNSTIAduYiAUAD Un1InefelianuALNatUAR UM TR EY

[
%

syfuuuvthvedlan wariiusia 3 d dsdl (1) asnenudugihmanmuazuinnssulagide

<

ugmuienmsiaunniald wasdseme Wweoulosddiny uaziasedigaina (2) aiminginsuyuedn

<9 Y

=~ a YR T | a N o a

faussousmadvinsuagivdn 130 Tldgya Inarsisue wasilvinueluanissei 21 a1u1sn
Uszendanuduuiiugiulszaunisalainmsuun was (3) awmwivendelidudnugiuaiiug
VUL NI TTULAEYaN U veamTugnaneliies iemuganudigulasiiuasiedeny

1 )
witlonaazAdusTIN

[y

wingns WsunmseenuuuiiaduasunsseuuasN1svIIdeNaennd o iUl viFiuagiusia
VUG 8y IngandnumUndinilanuiandmuadamans wasilvinuglunisasiauinnssui

annsaneulandgnavnssundnuasuitymyuyuluviesdiu dlsuaglafunisiauanuaiunsaly

'
o

)
a _a ¢ v I3 v v v a v Yy 1 = a a )
N5ANIATILY a$19a9A wazUssgndldmnusineunUgymndudeulaegrediussansnin nanansy

v 1w Y] a

Fajaimnumdadniasnsaysannsaaamans nalulagad

q

a v

Via INLIERT kAEN1TOBNRUULTY
minssu (STEM) Wienauauasaudesnislugenavia wiomsiiaueauiuasinugdunising
puuIsasdudnu sudenidelududeui ansonevauesdedymivesyusuiesiu
uenaNtl wangns, Gajaiunsiauvinuesuniseaniuueinnssuadamans wazn1seenuuy
msdamaBsudmuumsasiiuing Weliiudisaunsoldaruiuasinuamailunuednues
msdduiinegnsiissavinm Snviddaaiunsdouinaondin Tnstunsiauineelunisin
Az widapn warmsiSoudmenuesedisieiios saiamsimuTinuglunsihnusudugu
wazn1sfinrmiuiinveusonuieuardsny wiouidnasunnsssuaiessnlumevhauludseudi
ANUVAINUANENIITAUSTTU MITANTANYIVRMANENTY Lasun1siauIlagdawuINIaimuINIg

a

ey (Progressivism) Fatiun1siseusnaendin (Life-long learning) Wagn1sHAINIAIINAINTTA

[ Y

2 o o ° aa I A ! o ™ o ° ~ ¢ ¢ Y]
"\]']L‘UuaqﬂiUﬂqiﬂqﬁﬁsﬁjﬁaSqﬂﬂiﬂmﬂ’] NIBDH Qﬂﬂﬁaﬂﬂqiﬂ’]ﬁquLW@‘[J?SIEJ?]"U?J@Q@JHHE’JLUUW@ﬂSLUﬂ']ﬁ

AtiunsNNaL MalunsAnwIuaEn1TIe



16

nunil 2 Ut Tnguseasd uaznadwsnisiseus

1. USagyn Inguseasd uaznadnsnisiseul

1.1 YSgyn

=

adinmandiduiiugiuddyresnsfnulufeunnanisuanduio gy i iAnd
anuAnegrnduszuy IndnlunisAnuasnisninnrasgedngsny a1u15afauuudingiziiay
Fuasedt adamansiduesadlefiddalunsuidamniaimnssumans Inemansuazinalulad
\AsugAans dunndeunazdu o azfudnun (STEM Education) lWiunisysannisiviadaaans

Wmans walulad LazimNIIueansLiolEsNas19inyzn1IAATINING N1suATgYrI wazn1s

v

Uszendldrnuslugingss nmsseulugluuvasiudisnssudiseulimdondmsunisvhauluganda

o

wazutanssy Prewmuinuznsveusanduiiy isdears uaznisdaainaassd uanand &
afuayumaAulpmaassgialazinmngrarnssuiiietestumaluladuazuinngsy dwafdenis
W dnuazninnssuaundeulviiudiseulunsmdgyiuanuyimelusuian
wanansUsyainanuivuinnssuadinmansuazasiudnuystiunisiauiyaainslifiaug
arandemgynendamansludedn uarannsoadassduinnssuiivssndldlaislumamguies
UTR neideiadamanfidusingruddnuensimunineimans elulad waguinnssuadieln)
nsfnwiadinmanilslifioauddeadladonmeinms widosannsnfnieses afvassd ua
JsggnildanuifiondUgmildudouldegrefiussdnsam vonanindngmsdajaudunisuin
uvndadiniifienuanssalunsysannisadinaans meluladddva Ineimans uazniseanuuuids

a Y ¥ 1 ¢ 1A Y 2/ a v gj a
AN (STEM) LW@ﬂﬁNﬁ'ﬂﬂJﬁ%ﬂJ Vli]UJ;ﬂ‘MllVﬁ@‘Ll']G]ﬂﬁill AAOAIUAILNTOATINNUITHTUT WS oY

1 IS

LﬁaﬁmmiﬁauimmLmeqazLﬁuﬁﬂmlﬁammﬂizﬁwﬁmwmammﬂ’mmaﬁﬁmmi LU UNRAN

v a v

dusamsfnwazdanunsenlunisluinides Wndsnnis werdlermngiaunsaduniounisimu
mMadrnshazuinnssulaegidamnin sawdahanus lluidyminigaamnssunsedgymiin

a % [ I a a a o = (Y] = a 4 [~3
Wetadbeagnaliusz@nsnin anuisadmaluladwazuinnssuunldlunisanwnaminmanskas azwdiu

Y

Anwiiansiseusluguwuuiviuaienmunzaudun s lugARva
wingnss dan1sfnwmunuImsiiaunison (Progressivism) NS swluguinaiavesnis

a Y v a Y a . . | a a v aa .

Feus 1unIEUIUNsiTgus eI (Active Leamning) wagduasunisiseuinasndin (Life-long

' [
yaaA a a v

Learning) titaliinn1siSousAliussd@ninmgeanislussivuananazesdng unidadiniidia

Y

nsfnwanudngnstasiduyrainsauadamans uazaziaufnyAflnasssy 9385550 U URNY

9g13ila0N au1saUTuMAazvITuNSWasuLUawesdInl Aawindeu wazwmalulagadelnl

'
o

14 [ o v o w U d' @ = IS
Wﬁ@QJLﬂUHWa\‘iﬁqﬂQﬂUﬂWTUULﬂﬁ@L!ﬂ"IiW@,m'WIENEJu



17

1.2 Ingussaen

wangasInemansuiUndin a1vivuinnssuadamansuazasiufinw dsdnuinUndiand

AosanURsolUl

WY 1 WUUIBIns (0 1 wag n 2)

1)

Waunisnsmadamansfiannsathindisudlotywmdoramndsing q lunmaldues
Useindlneg

fulunsidemandamansdandnmItaznisuaundeiiinnsgusazgniios
aSusuwIRnIRdinmansuazaziudnuldtmaulaeld e fiifunenisuaznsenedad
Wisnva

wansnusuiinvouluauiivh yeusaufufinenusgediussansnm iwnsnuazidlaning
LANANNINTRIUTITULAEFIAL

L%ﬂ%ﬂumiﬁauiﬁﬂm 1 Aaendin uwarnisiamLnueiisdudielfanunsausudanny

a o

MslasukUasmindululanfavia

AU 2 BUUIBITW

1)

2)

3)

4)

5)

A uasiulAnafiufny) (STEM Education) wnldlunisimunisnisdanisieusi
winnzaununsiasuwlamamaluladuasanuyinmeluusunesaniala

Y a

anunsndievenmuSneIfunsiansteusiuivasaudnuliiugiseulsegagnseniy

PANIVING

o a a o a (Y] a 5’_’, a £ @ =2 1 v

andundgluvunvesmsdnnmisiseuiludussulaglduuimeasiaudnwmegiagniemiy
a ada o

52 0gUIITY

LAAIAUSURATOUIUIIUTAYIN Y119 1USIUA VAN UBENTUTLANT AN LA1SNLALN AL

LANANNYNIRIUSTSULALEIAL

'~ 9 = v | aNa ) ) Ao & ~ v YY)

UanddlumsiSeuiddnl q aaeedin waznisimuinuednduielaunsausuiiny

aa o

MslasukUasmindululanfava

1.3 HAANSNT338UVRMENGAT (PLOS)

dednsansfinwannudngastl umdadinaunse

BN 1 BUUAYINTT (N 1 wag n 2)

1)
2)
3)
4)
5)

gankuUULInNISUVNARnAansiitowA Uy ue L YUToRRa NI SUNANYBINUN L

L‘hLauammg”mqmﬁmmam%umazLﬁmﬁm«n (STEM Education) 1ﬁgﬂ¢7@qmmé’ﬂ’3mm3

ada o

AtlunsITelagldnnunuadamansiagnassnuseideuiside

Y

TdmaluladfdvialunsduAudeyaivenisseuimenuiadlagnsas

nuswiuguluguegiiiasgmuieussyingUssasdvasnuilasuteuning



18

LAY 2 BWUUIBITN

1) enuuunsdInnsieuimukumsasiudnwiiienisiauinsanuluiuiiyuguld
2) dnauemuiiuMsIanIsseuImuLImsashnAnwlignaewumdnivinis
3) AfeluruGeuligniemiussileuiTidemeaseassAuinnssuNIuNIInNSEUIAY

@ =2

BUINNESLAUANE

4) ldwnalulagfdvialunisduaudeyaiienisiteuimenuiadlagneas

5) vhnuswiugaulugiuegiisasgauieussyingUssasdvasnuilasuteuning

2. STUUNSAANISANYI
2.1 33uU
M szuuninie Tne 1 Dnnsdne wiseendu 2 nmansfneaund Tne 1 a1ansAnwUnisl
sygzlansAnw ldtesnin 15 dUa
wardoruuase q Wduluaudedsfuaminedoasvaiunsuns1aaensd vty
UARANY WA, 2563
2.2 Ju-anlunisaiiunisiseunisaou
M wau 1 wuudeinis (1 waz n 2)

Tu-as1vmsUnd
AANSANYIN 1 1PBUIQUIBU-NDUARIAN LAY
A1IANTSANEIN 2 LADUNGATNIEU-RDUTLIAL
a =
MR 2 WUUTYITN
b4 A IS =
JTUUNAATOU LROUIUNAL-FAIBUNG BAAL
2.3 NM3IANTANEINIAGAToU

M fianaggoudmsuu 2 wuurindn
2.4 maigufgamileinluszuuninig
1id]
2.5 sEUUIANISANEI
M wuduzeu
2.6 nMswisulauniiein evwaznsameilsussutiuaadugaudnel (G13)

1 Y v o a LY a €1 Y =2 Y a =
L‘UUVLUGHN?JE)UQF’]UQJﬁ’]’WIEJ’]aEJﬁ\‘iSUa’]‘Uﬂﬁu‘Vli’ﬂﬂ’JBﬂﬁiﬁﬂHW%uUm%@ﬁﬂ‘H’] W.A. 2563



nun7 3 1AseEFenangns sredvuasilein

1. laseasrmdngns

1.1 IuIungin sunaeavangaskitosndn 36 nihefn

1.2 laseaframidngns

USeygyaln

M w1 wuudems (0 1)
- ngfnus

M w1 wuudsms (n 2)
- NUINIPIVIAU
- RUIAIVILABN
- Anenfinus

M weu 2 wuu3snan
- AUIAIYIUIAY
- RNV ILEBN

- anslnug
1.3 51879%/ngua152/94n 3% (Module)

®  HWUINIVIVIAU

FM9ULAY 1 WUUIBINIS

746-521 Y3159t DeUIBAFNAVULALA I UUTIANAAEAS

(Module: Numerical Methods and Mathematical Modeling)

746-551 YW rasLiNAne
(Module: STEM Education)
746-595 duyun 1%
(Seminar 1)
746-596 duyun 2%
(Seminar II)
ANATULNY 2 LUUIBITNW
746-551 Y3 razlinAne

(Module: STEM Education)

36
36
36
12
12
12
36
12
18

nAn
neAn
nIAR
nIAR
eRRLY
nIAR
nIAR
eRRLY
nIAR

PUILAR

12 wUENA

5((3)-4-8)

5((3)-4-8)

1(0-2-1)

1(0-2-1)

5((3)-4-8)

19



20

746-552 Y 3y1InensAuInsanalulagnIsesniuy 5((3)-4-8)

(Module: Computing Science and Design Technology)

746-595 duun 1 1(0-2-1)
(Seminar 1)

746-596 Funu 2 1(0-2-1)
(Seminar 1)

‘Vi&l’]EJWiG!

*amSUlNY 1 wuUiennis (n 1) dssawmezideulaglidumiieia (Audit) uazaslasudydnual S
® YUINIYABN 12-18 wiqenn
a1 wud3vnns (n 2) Wdeniseuyadziainnguuinnssuadaaans siulides 12 wiiein
wazuay 2 wuudndn deniseuyaivanngquuinnssuadiamansvsenquaziudny saulidesnia
18 wgiin

NGUWINNTTUANAAENS

746-511 YY1 IATIENRALNTIATILATIH AT 6((4)-4-10)
(Module: Mathematical Analysis and Functional Analysis)

746-512 gy meneladuazenaladgauni 6((4)-4-10)
(Module: Topology and Ideal Topology)

746-513 YA 1NYALN 6((4)-4-10)
(Module: Algebra)

746-522 YAV IANIANAAANT 6((4)-4-10)
(Module: Mathematical Dynamics)

746-523 YAV INTIVYANLTUY 6((4)-4-10)
(Module: Operation Research)

746-524 Y ALRLAARNAIMIUATIANTOYRUSNIRY 6((4)-4-10)
(Module: Stochastic for Finance Derivative)

746-531 Y ImAdinenansuazn1seulusLnTy 6((4)-4-10)
(Module: Mathematics and Programming)

746-532 Yo Uayey1Usehug 6((4)-4-10)
(Module: Artificial Intelligence)

746-541 YIYIWITOANHTINANAAEAT 6((4)-4-10)



(Module: Selected Topics in Mathematics)

nauazANAnY
721-555 oy nnalulaguazuinnssuinemans 6((4)-4-10)
(Module: Technology and Science Innovation)

721-556 YAV IMNTNEINIFIVTINNUATNENTUNTINN 6((4)-4-10)
(Module: Bio-based Resources and Bioproducts)
721-557 gy vhdefnassniainemansuazmalulad 6((4)-4-10)

(Module: Selected Topics in Sciences and Technology)

746-533 goivnisuszendlilyanuseivglunisianiseus 6((4)-4-10)
(Module: Application of Artificial Intelligence in Learning Management)

746-553 Y3 NsIANTSEUIIemansiaradnmmanslugafdvia 6((4)-4-10)
(Module: Mathematics and Science Learning Management in the Digital Era)

746-554 4aiy1n15398 UszillunauasufURnsasifudn 6((4)-4-10)
(Module: Research, Evaluation, and STEM Education Practices)

746-555 ypAvuianssudsszivinediannsetindiion1sfing 6((4)-4-10)
(Module: Innovation of Electronics Inventions for Education)

746-556 YRy idefnasInsasiiudn 6((4)-4-10)

(Module: Selected Topics in STEM Education)

®  WUINIVINYITNUS/ d15iNus 6-36 KUIYNH

dmSUMAY 1 LUU3YvIN1s 1

746-597 INe1TUNUS 36(0-108-0)
(Thesis)

dSunNy 1 wuu3enis a 2

746-598 INB1UNUS 12(0-36-0)
(Thesis)

F1ATULNY 2 LUUABITN

746-599 a3linus 6(0-18-0)

(Minor Thesis)

21



22

2. ArINgvaavIEUsE s eAn il dlundngns
ivsiaUsEs nednililundngas Ussnoudeiay 6 wdn wu  342-102 leederammnedal
@uIE 3 fusn (342) vaneis SWREAIUIW/ ANV IANENT
Wausiia §aft 4 (1) RIGN 147 1un
sefuSufinfine srymudulnisinwuemdngns
Basiaus 5 Husfuly
Wausiia a7 5 (0) REGR NANIY
\aussia i 6 (2) AR RlaiveRy
AuvsnevaaeAnildlundngns
edvidanisBeuiuuuysannisiléianssunisianisiouduuuidegn (active leaming)
Tissymadoumiefin Ty n(y-2) Wu 3(2)-2-5) Teedammmnedal
n=3 mnetls  wumheing
0=2)  wefe  Suumbeinitsuutilumsianseuiiuuiden
(active learning)
y=2 vinedls  SrurudalusufiRnng
z=5 vinefls  Suutilusdnmimenies

Feivndansseuiduuiin essunadeunbedn Wy Na-b-c) wu 3(0-6-3) lnednnumune

adl
N=3 neds  undleiaT
a=0 MR UIUNUINAANG )
b=6 vinefs  SurudalusfuRng

c=3 PNEDY DUIUTLIANYIAI8AULDS



3. WRUNISANEN

3.1 WY 1 wuudvInIs (0 1)

T 1
AAnsANEd 1
3187391 UIUAUBAN
746-597 Ineunus 6(0-18-0)
37 6 WA
aAnsANYIF 2
3187391 UIUUAUBAN
746-595 duuun 1% 1(0-2-1)
746-597 Inenus 10(0-30-0)
594 10 wiagna
HuTi
aAnsAnendi 1
3187391 IUIUAUBAN
746-596 duuun 2% 1(0-2-1)
746-597 Ingrtnus 10(0-30-0)
571 10 wawnn
aAn1sAnEdi 2
31891 I1UURULAAR
746-597 Ingrtnus 10(0-30-0)
ERPLY 10 wiawia

*aanzideussukuuliduniienn wazmaadl




3.2 WU 1 BUuIY¥INIs (n 2)

24

ey
2

(=
=
=
—_

o ol
A1ANTITIANYIN 1

3189791 FIUIURULAN

746-521 Yo in1suLDeuIBBaLarALUURtineEns 5((3)-4-8)

746-551 YW r@LLANANY 5((3)-4-8)

593 10 wawia

AMANMIANET 2

378397 FUURUWAR

746-595 duuun 1 1(0-2-1)

XXX-XXX YDA 12

593 13 wiawin
U 2

aansAnendi 1

378397 FIUURUWAR

746-596 duuu 2 1(0-2-1)

746-598 ANeInUS 6(0-18-0)

593 7 wlenn

Aan1sAnEdi 2

378397 FUURUWAR

746-598 ANeInus 6(0-18-0)

EIEY

6 NUBNA




3.3 AU 2 WUUIAYITNW

25

MAga3auln 1

318791 UIUAUBAN

746-551 YW r@LLANANY 5((3)-4-8)

746-552 Yo 3y1IneINsAIaasnaAlulagniseentuy 5((3)-4-8)

746-595 duuun 1 1(0-2-1)

594 11 wdqenn
mﬂqg%'au'flﬁ 2

31831 I1UURULAAN

746-596 duaun 2 1(0-2-1)

XXX-XXX AT UFDA 12

593 13 wq8nn
nAggouTi 3

31831 F1UURULAAN

746-599 @N3UNUS 6(0-18-0)

XXX-XXX AU UEDA 6

EIEY

12 wU28NA




26

NI 4 AITIANTEUIUNTSITEUS

1. uleu1en13INNISITEUNITEOUVDBINIINYIEEVAUATUNS
TnevidngnsiifisuuuumstaniaFountsaou il
1) fis1939199an15Anw1Taysanninsisous fun1syiau (Work Integrated Learning: WIL)
dieliiAnnsBsusfiannsaufufanuldass wu maFeuiinunsasderiass mswaunaunis
SoufnUszaunisaitimentesSeunindumaiedluiioadsu flusUuuuresnisinenide
nsinau iy Tnednliiiseindaenunsn WL ldtdfesndt Sesay 50 vesdrurumizefnly
vdngms nsdifiinrmsuilofumhsanunens 3giavia uazenvu Tiszylise
2) AmualiIanisiSeun1sasuwuuldesn (active learning) laaeninfesay 70 v09518391
lundngns
3) fAnuabinnsiedenldarwidingusiulunisdanisnisiseunisaeulidesniniasay 50
WONERITLY
2. MaanAudnuuzvatnfnu lundngas

BHUY 1 BUUABINTT (N 1 ez 0 2)

AENYMUEURIUINANEI HaawSN13iSeuivawmangns (PLOs)
Audnuae | Iinwelunisldmalulagadvinegns | PLOG THinalulagidvialunisduautoya
YAAATIILY HUsgansnm audvinwensienu | iensiieuimenuedlagnies

Sufugduielviussard ey — —
PLOS5 vihausaufugaulugiugdiasy

ﬁlﬁﬂuﬂ - Y % A v
MUNBUTITRINgUsEaeATasunlasy
AUV
AMANWAIY Tinwen1senkuuEinnIsuLae PLO1 80nuuuuInNIsuneAlnaIansie
v P 2 Y]
UARAANY ysanmsanusineunlelaymily wnlgymveaguvunsegnanssunanues
a o = ¢ a o S a & oAy
ANINATD #01UN5IRT NIPUTIIBTUNY Wunle
s a a 3 I o o ~
AR LUIANNNAUAFATEATLAS TSR PLO2 mLauam'mgwmﬂmmmam%mzaz

= = v sau v v o ~ . o o
Anw swdwadwsigudoulidaau | iiafnwn (STEM Education) lognsaemu

WALk badne PANIVINIT

PaNLUULAZALIUNTITEM PLO3 siuflumsidelaeldmnuinig

selouizidvegnnlusyuu g AdlRFans lagnaewmuseideuisie




27

AMENYMUEVRIINANEI

HaANSN133Euivawmangns (PLOS)

ANLNDIANUSURATOUWAY

5TYIUTTUNNNITIVYDY1ATIASA

LAY 2 BWUUIBITN

AMENYMUURIINANY)

NAAWSNSISBUTVaMEaNgAS (PLOS)

Audnuar | Winwelunisldimalulagadvinegns | PLO4 THinalulagidvialunisduauteya

yanavily fuszansnm sudeinuznsiinu | WensBouifmenueslignies
safufduileliussqimmned PLOS vihauswAugBulugusiiiuasy
v aanileussaingUszasduesanuildsy

UBUNNY

ANENYAE | 9BNLUUNTIANTEEUTAINLUIMNG | PLOT 98NLUUNSIANSEEUIALLLINTG

UAAAAY asifufnw lneideulesiuuiun aglfiu@nwn (STEM Education) Lilenns

NTNATE uazdgniiAntuluyueu wiouts | Wannisfnerluiufiouels

QUG aBUBUIAN VU] MENANMT | PLO2 Yiauemnuienunisdnnisisoud

damsseusluviunvesasiufng
28 19YALIULALYNABIATUVAN

PLRaleb

m’mLmeaazLﬁmﬁﬂwﬂé’gﬂﬁmmwé’ﬂ

ABINNT

a @ a o gj a 1 ¥

Tinwensidslutuiseu Ingsjady
1% [ v :’/

nsUssendldasiiufng e

FURUNITITEDE1UTUTZUUNIUNEN

a ada o o W
s 08UII98 tnednsulu
5581UTTUAEANUSURRYaUTUY

I

PLO3 FRelutussuldgnasamussideu
ada o A v ¢ W |
35338 easaassAuInnITuNIUNS

f{’fmﬂm‘%auimmLmeqazLﬁmﬁﬂm




- AFNUAAIANNTURUS TENIHAANT NS BUTTTAUNANGATAUNINTFIUAN

W.A. 2565

WY 1 WUUIBINs (0 1 wag n 2)

a [

AUISAU

28

gnuAnEn

v ¢ = b4
NAAWSASIIEUI
52AUNANEAS (PLOs)

NAaaWSN1s

Sauinaly

NAaaWSN1s

Sauslanie

b4
AN
U

YNy

385554

AN

yAAa

PLO1 98nLuuuInNTIunIe
AdinPNanSLitownUsyrve sty

W30QAAMNITUNANVRINUNLA

v

PLO2 tiauaanusvantinenans
wazaziuAne) (STEM Education)

lhgnApmIunanIzInTg

PLO3 sniiunsidelaeldninus
neAfineEns lagndedniy

208UV

PLO4 Twmalulagfanalunig
& Y v A a YY)
duAudayalienisiseuimenuies

ogndas

PLO5 viausuiugaulugiuegsii
L4 P LY (3
LaEHIUEUTIRINgUTEANAYRN

NunlasuyaUnLng

AL 2 BWUUIBITN

HAAWSNISISEUS
sEAUNANGAT (PLOs)

NAaAWSNIS
Beuinaly

NAAWSNIS

Beulanie

b4
AT
v

YiNye

385554

ANy

UAAR

PLO1 88niuunIsinnsisguiny
WLIeEEIANANE (STEM
Education) LWansWauIN1sAngY)

Tuunguwula




29

HAANSNIISEUS
52AUNANERS (PLOs)

NAANSNTS
Sauinaly

NAANSNTS
Sauslanie

b4
AN
U

YiNYe

385554

AN

yAAa

PLO2 {auaAusnun1sanng
Soudauuinisasfudnule

QNABIMINMANIYINTT

v

PLO3 Fielutuiseulagneieniy
N adao A % I3

s2iguITIY LieaieaTsd

WINNITUNIUNITIANITITBUIAY

WUINNESLALFN Y

PLO4 Tdimalulagfiavialunis
duAutayaiienisiseuimenuies

oigndes

PLO5 vihausiuiugaulugiuegin
¥ ~ LY (3
e UsIaingUszadues

NunlasuyeUnLng




4. NadWSN5ITBUTITAUNANGAT (PLOs) NAENS/3BN1TaaU Lasnagns/Isn1sinuasnisussiliung

WK 1 WuudIwIn1s (n 1 wag n 2)

30

NaAWSN5IS8US

FTAUNANGAST (PLOS)

nagns / Asn1saoy

nagns / Bn1sinuasn1sussiiiung

PLO1 98Nl UULInNTIUNI
AdlnFansitoundymvasyuvy

= o & Ay
WIORAMNTTUNGNUDINUTLA

- usseeuazUfuinislutussulaznsnauAny

- IMTIEUNTARUNUUNTISBUS VR ITIULUULTAIN TaY

19UNLNUTEAUAIT YNTI8UBaZLLEUD

- WlinsSeuiananIunTaiase dnusseefiviving

a Aa = N A ¢
aﬂ/laﬂﬂimﬁluaﬂwmmmL%WW@Mi@&JUi%ﬁUﬂﬁmmﬂ

. USSEENFOULNAIDENNT AN BIPUUIRNTTUAINAEAT LU

nsuAtgymlamuanIunisalass

. Usseeindesanuuuninnssuadneansiionndamves

YWUNTOYAAMNTIUNTouN UYL Ss BN UY

winnssuoun e iieites

a

- wanWdsusiniurese1a1sd fissuuazguvululszsinud

v

ABaN1sUTUUTagAL

. Uszilivannnisaeugasiazaaulaisnia

 Uszifluanmsvnaudildsuteunung $1891U uas
NIULEUD

 Uszifiunnlassnuvidesnunguilldiuneuvine

. UsglUNaInNITEALEUDIU N1SADUAININ LLaY
NSLARIAIUARLTAY

. Useidiuannnisnaumanlus eI v dugu

. Usmﬁumﬂ%umw%auﬁfmmsmLﬁaLLﬁﬂagmmﬂ
A0UNITAIDS

. Usgiuannuanisyininendnus

PLO2 Ynauenuiyeandindans
wazaziuAn®) (STEM Education)

lﬁgﬂﬁaqmﬁmwﬁﬂﬁmﬁﬂWi

UBUMINEAUATINSAIRNYIAUASInFanSLazaZIALAN YT ¥

TPNULaZUILEUD

- Usziiuannnisidnguivisenannisnisaainmans

wazn1sunssuIUMTasduUsulalunsvinau




31

v & = ¥
HaaWaNIILI8U3

FTAUNANGAST (PLOS)

nagns / 3nsaau

S ad s a
Nagns / A9NTIAALNITUILLUUNA

- nlvdinsSeuiannaniunsalase dausseefiviviag

nsneuenidaNulsIy el szaunIsalng

- Anufumasslusgdvinerinusiagsnenuanumantmn

YIIANNNUADE9ELNLALD

a = Y] I v v < o
- wandguiSsuiseningTeulazgaauluyssinunisiiaue

31U

. uawm&f[,ﬁ;:if%Uuﬁﬂ‘mqm"ﬁawmimmamil,azaxLﬁm

AN NS UL LAUDNUNTUS U

2. Usziiuannyinueelunisidenlamsesile n1s@eans

warnsiaanldiasadialunisuiaue

3. UsElUNaINNISIASIZALAE NS ANDE19T]

TsugadlunsinEusu MIRBUAINIY LAz

mmammmﬁmﬁu

- Usziuannnisneumanuvisessunemanaildenly

TN NALRAIENTLAZNITUNINTEUIUN TALLALLN

Jsultlanestnaunazdvnannis

. Uszliuannyinwensiwunmatualunswmuwn

I NNSADUINYTNUS AZHAINUNLARINNFYIN

ANYIANUS

PLO3 aniiun15idelagldninuing

AdlRFanslngnaBwnNTEleuls

[y

d

D

- ussengkazUfuinsluduieutagnisnauAnny

- AANTFHUNTARUNUUNTS BTV ToUMUULTIN Loy

1RUNLNULTALAIT NII89UBAZLNLEUD

. IUT5181509N I8l INeINTABUEN I ANUT T8y

- wandpusindusenineeransduasiiseuluuseiiugeanis

VLN PANAERNS

. UszluannAMUaILsa NS AL kAL aAUSE

WNEU

- Usziuandgymmihunideiimudaiaunas

AT MIVANNNTNIAURAER SULAT Y

. Uﬁ%Lﬁu%ﬁﬂﬂ’liﬂUVI’JU’J'ﬁimﬂﬁimLLﬁ%V]E]UiV]N

ANAANENSTILNEIVINUNITIY




32

v & = ¥
HaaWaNIILI8U3

FTAUNANGAST (PLOS)

nagns / 3nsaau

S ad s a
Nagns / A9NTIAALNITUILLUUNA

5. sounnglissuAnuINWITeN AR Fan SR TLWY
NIENTIVINNT Wieuiiauenthduseu
6. seuninelvdiSeuyinidenadnmanslulvinednus

wouvaua iU sun o auanuA Iy

[y

4. Usziuannseleuisisedinmsdenladisnisnig

ANAANEAS TN dLl

. UsEiuaNnnSaauT DL 8 UMIBNISULEUBLUUUIN

Wawarns N w1l e US89

- UszluNaINT189UANUANINUNVD INUITNUS

. Uszliuannyinwensiwunmatualunswmuwn

MUY NMsauINeIINUS LasNauUnlnaInnIg

INGITNUS

PLO4 dmalulagfdvialunisaueu
Toyariansiseuimenuedle

NADY

e

1. 3N HUNMTARUTLUNTSEUTUUY active learning wae

aa o

nsseuslugafdvialaeueuninglivilasanu

2. falidnsseusiarinuiRnisldmalulagaiviameniies

2819M LU

3. UDUNLYAUAINIATILINTUANIAUADNANERN S

4. fanszurunsiseuiavasiuasulssaunisallunisiniinue

NSLSEUINARATIN

- UsEiuannAMUEILSalUNISIY NNTIATITIILEY

nsUszendlddoya

- Usziiuannanusuagyinvenmsldmalulagaavialy

ANSULEUDIY

. Usgifiuannnismauanuanauilasuleunung

. Uszifiuannnsaeudelleunsonisiiausuuuiin

WankaznNIs kN1 NS EUS 189U

PLO5 viausuiugaulugiuggi
waZHR LN UTTRINgUTTAIAYRY

NUAlPSUNBUNLNY

[

1. §aRanssunisiseuivislulasuenieaseuiiiunisinenduy

MBI

=b

Waghnx InemruAnNgNAnT 1581 UNUm

wihfieusuRaveuresiazaulunsieuiTIuiy

- UsgiiuNNgANTSULAT N TLAAIBNTBILL T UM

naNssungu tneenansdiaeuvsoiiousIungy




33

v & = ¥
HaaWaNIILI8U3

FTAUNANGAST (PLOS)

nagns / 3nsaau

S ad s a
Nagns / A9NTIAALNITUILLUUNA

2. dfanssunmsiseunsasulagldsuuuunisseudidudi

(team leaming) uazaDALNINLHBMAUNTHUYBEFUNUS

A15USUAT LaznNISiU b IRIUGITUVBID9ANS

- douvIneUNguad U U g uANBNNgULagA L

nelungy

2. YszidiunnuanuiifFeuldsuseumng ey
FIYUAAAKALTIEUNGY

3. Usziiuanaruaninsalunsaeasidaiauua
Usgdnanm

4. Uszifiunsudanthilegnamngasuay nsviney

] o oA Aoy
i?NﬂULW@Uﬁii@‘Lﬂ’]ﬂN’]BWWQIQ

LU 2 LUUIBITW

o & = b4
HaawanNIILa8gUy

FLAUNANEAS (PLOs)

nagns / Asnsdeu

4 ad o/ a
Nagns / /N13AaENITUILLIUNE

PLO1 89niuun1sIANIsiseusn
LU NELLAUFN YT (STEM
Education) tWan1SWMUINISAN®N

Tununguyule

- ussengkazUfuinsluduieutagnisnauAiany

- AANTFHUNTARUNUUN TS BTV IToUMUULTIN Loy

1RUNLNLULIAUAIT YINII89IULAL N1SULEUD

- linsseuiananuNsalasardnusseeiiavlag

a Aa = N o ¢
'J‘VlEﬂﬂiﬂ']ﬂu@ﬂ‘ﬂllﬂiﬂllL%ﬂ?%qmﬁiaﬂﬂigﬁUﬂqimmﬁﬂ

. usstnenseneniegunsaldnwmaifudnulunisuAdygm

Tamuan1UNISIase

1. Ysgllluannisaeugseliazdaulalgnina

2. Uszifiunnnsvhaudilésuteuning n1svinsey
Uazn1sULaUD

3. UTglUNa1INMSUNEUDIIN NITABUAININ LA
ASLEANIANUAALTIY

4. Ysziuannlassnuiildsunounune

5. Yseuiuannisnaumanulusiedvdunun




34

v & = ¥
HaaWaNIILI8U3

FTAUNANGAST (PLOS)

nagns / 3nsaau

S ad s a
Nagns / A9NTIAALNITUILLUUNA

VY a [ a k4 @ =2
1. GLVESL’iEIULﬁuaEULLUUﬂ’]i"\]ﬂﬂ’ﬁLiEJUEGﬂlILLUUV]’N&%LG]@JFWH’]

8.

- weunnenuligiseuun TymndmunlutuiSeulagly

nszUIUNITAZLANNIUNNTYINTATINU

- UaunNeEUALITINITOBNRUUNTIANSIT LAY

WA LAUANEN

a

LanAEUTINAUTENINN19158 HiSEULaEMIIBNUNTe

o = 2 Ay o o
andunsfnululssiiunfen1suTuUgauasiam

. UszluaNnBuaunrs suinnssunlaainn1seankuy

WU IRNTTU (Innovative Thinking) 81485 19d55A

WenATgmananIunsalass

. Usziuannnsyinansanus

PLO2 11L@uaAIu3muNI5IANTg
Soudnnuuinisasfudnele

QNABIMINMINIVINTT

- Heunng g SeuAuAINIAlANYIN1TRONLUUNITINNIS

SHUSAIUULINESANAN

- IINNSIFEUFAINANIUNTTAIRSE FAUTTENETiAYlag

WUINTABUDNNTANUTEIT YU oRUTEAUNI TN

- waumngliAuAinE eI sianIsSeusmuL LIz

AnwlagneeamumanIznig

- wansuissuisenisiseuiugaeuisoansinnisiseus

G]’]ﬂJLLU’J‘Vl’Nﬁ%L&ﬂJﬁﬂU’]

- weunngligiseuhauensdfinynisdnnisiseuiny

WUINSASLAUANEN

. Usziliuanauilasuleunang

CUszlluannineelunisidanmaluladfavialunig

UNAUDIU

. UsgtliunaInNIsUILEUDIUL N1IRBUAINIY LLaY

NNIULERIANUARLTIY

- USslliUNAINSIBNUANNATIVITN VRIS ENUEYN

PN NUADE19ELLALD

. Uszlluannyinwenisikunantualuniswaun

NUITY NTFDUATRNUS Wazkaunlanisians

qnus




35

v & = ¥
HaaWaNIILI8U3

FTAUNANGAST (PLOS)

nagns / 3nsaau

S ad s a
Nagns / A9NTIAALNITUILLUUNA

PLO3 Ffelutuiseulagniosmi
52 JeuTsidy eadeassa
WINNITUNIUNTIANTITUIAY

LUINNELLAUFN Y

UTSHNSTEIDeud LAY

[y

InUTTINALAB DI s Tt
Seulpgdneinsneusnfilannuideiryteduszaunisal

(2N

. BaurnglFAn®w19113 8Tt U 8L NLUULINNTSUMIU

mﬁmmiﬁauﬁmuLmeaagLﬁuﬁmsn

Ql' a Y I\ va v A awo & a P
. LLaﬂLﬂaEJULiEJugﬁS‘Vﬂ'NE}lLiEJULLa3%39“L3@Q'3§]EJFLUGUUL§EIULW@

aaﬂL.Luuui’mmimﬂhumﬁmmiﬁauis}mL.meqazlﬁuﬁﬂm

- InsEriunsiSeuswazasuasuUszaunsallunisilndineey

a b4 aa
NILIBUINADATIN

- Inmsseuiiaginuuinsdenldnalulagfiviameniies

2819M LU

- Uz fiunnAUEIUNSa MRS 1ELAENNSEBN b

walulagfanaluniseiusienanule

. Usziliuka1nnIsUILEUDIU N1TRBUAININ e

mmmmmmﬁmﬁu

. UseLiuannnsaauT oL 8 urIanN1SULEUBLUUUIN

Wawarns N w1 lunseus1e9u

- Uszillunadnsenuanuimmvinvesasinusyn

YINANNNUADEELLEALD

. Uszliuannyinwensiwunmatualunswmuwn

I NNSADUAITUNUS hazHANUNLANITRENS

qnus

PLO4 dmalulagfdvialunisaueu
Toyariansiseuimenuedle

NADY

e

. IANTITHUNNTADUNUUNITSHUTUUY active learning Uay

aa o

nsseuslugafdvialaeueuninglivilasanu

- Anlniinisiseusuaiinuguinisldimaluladfidvianisnuies

2819M LU

UUMNEAUATIILATIZINT AN UALLAL

- INTFUIUMITUIUATaEsuUsEaunsallunsiinyinwey

NSRYUIARDATIN

CUsziunnAMUaILISalUNISIY NNSIASITIILAY

nsUszendlddoya

- Usziiuannanusuagyinvenmsldmalulagaavialy

ANSULEUDIY

. Usgiiuannnisaauanuanauilasuleunung

. USeiuaINNNSAR UL UNIDNNSUEUBLUUUIN

WankaznNIs kN1 UNSEUS 189U




36

v & = ¥
HaaWaNIILI8U3

FTAUNANGAST (PLOS)

nagns / 3nsaau

S ad s a
Nagns / A9NTIAALNITUILLUUNA

PLO5 viausauiugaulugiuggi
waZHRLLNeUTTRINgUTTAIAYRY

NUAPSUNBUNLNY

1. faRonssumadsuvilusazuonviosSeuiituntsvhau

Wazhn IemMruANgNAn 11581 UNUm
mihfinasuinveuveaudareulumSeussuiu

2. dfanssunmsiseunsasulagldsuuuunisseudidudi
(team learning) wazasaunsnilovnaumstuyweduiug
NSUSU wagn1sila s TsuTetaeAns

3. upuvINenUNguRaduUsuamNInnguaz iU amTg

nelungy

1. Usiluanng AnTsULAENISHAAID DN YBIELT B UVNY
yhAanssunay Tnsenansdgaouvideiiousiungy

2. YszidunnuanuiifFeuldsuseumng ey
TIYYAAALALTIBITUNGY

3. Uszifluannauanansalumsieansidaouuasil
Usgdnsnm

4. Uszifiunsudanthilegnamngasuay nsvinay

] o oA Aoy
i?ﬂﬂHLW@Uii@Lﬂ?ﬂmawmh




5. UWHUNLEAINIINTEANLAMUTURAYIUHNAANSNISISEUSTEAUNANEAS (PLOS) §35183%1 (Curriculum Mapping)

| kU889 Introductory

WY 1 39N15 (0 1 wag n 2)

R #1984 Reinforce

YR RERN Mastery

37

NAEWSN13I38USTEAUNANENAS (PLOS)

5983Y1 / YAV wae wIefn HuTi
PLO1 PLO2 PLO3 PLO4 PLO5

® %UINIYIVIAY

746-521 138 UEUIB AL VLA AL UL ATAAIENS 5((3)-4-8) 1 R R R R
746-551 Y@z iNAnY 5((3)-4-8) 1 R M R R R
746-595 duuun 1 1(0-2-1) 1 R R R
746-596 duuun 2 1(0-2-1) 1 M M M
® WUNIYADN

746-511 YAIWIAUNIATIENRALNTIATIZYTT AT 6((4)-4-10) 1 R | R
746-512 Yy meneladuaznensladgaund 6((4)-4-10) 1-2 R | M
746-513 YA INYALIA 6((4)-4-10) 1-2 R | R
746-522 YAIVINAINNNANAAIENS 6((4)-4-10) 1-2 M R R R
746-523 YA INNTITEANTUNUY 6((4)-4-10) 1-2 R R R M
746-524 Y imalanAaRndnTUATIENToYRLENITIRY 6((4)-4-10) 1-2 R R R R
746-531 gaimadineansuasn1seulUngy 6((4)-4-10) 1-2 | R M R
746-532 Y ey useivg 6((4)-4-10) 1-2 R R M R
746-541 YAV IITOANATINNANAAIEAS 6((4)-4-10) 1-2 R R | R
® Aneninus




38

NAEWSN13I38USTEAUNANENAS (PLOS)

5983Y1 / YAV wae wIefn FuT
PLO1 PLO2 PLO3 PLO4 PLO5
746-597 Ingnilnus 36(0-108-0) 2 M M M M R
746-598 3‘1/]8'1‘?4'1/\1145‘ 12(0-36-0) 2 M M M R R
WWU 2 AYTIN
- _ o 5o NAAWSNSI3BUTsEAUNANgAS (PLOS)
598391 / YAV wae wiIefn YUl
PLO1 | PLO2 | PLO3 | PLO4 | PLO5

® nuINIYIUIAY

746-551 Y@z iNAnY 5((3)-4-8) 1 R M R R R
746-552 Yoy INeINNIAIALAsImMALULAEN1TRNRUY 5((3)-4-8) 1 R R | M R
746-595 @ 1 1(0-2-1) 1 R R R R
746-596 dwun 2 1(0-2-1) 2 M M M R
® %UINIYIADN

721-555 yenvmelulaguasuinnssuinedans 6((4)-4-10) 2.3 R M R
721-556 YAV INITNEINIZIVTINNUASNENTUNTINN 6((4)-4-10) 2-3 R R R
721-557 v hdefnassiiainetmansiazmalulad 6((4)-4-10) 2-3 R R R R
746-533 YN suszenaldtyauseivglunisdnnisseu; 6((4)-4-10) 2-3 R R M R
746-553 YAIYINNTIANTSISEUTINeIAansiarAdinmanslugARTva 6((4)-4-10) 2-3 M M R R R
746-554 p3u1n15398 Usziliunauwaz U iR sazihudne 6((4)-4-10) 2-3 R R M R R
746-555 ﬁmiﬁfﬁui’mﬂism?ﬁﬂizﬁwﬁmﬁLﬁﬂmaﬁﬂﬁtﬁamiﬁﬂm 6((4)-4-10) 2-3 M R R R R
746-556 YA ITOANATINNEANANY 6((4)-4-10) 23 R R R R R
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Al A3 Ad A5 A6 AT A8 A9 A1l A12 A13 Al4 A15 Al6 Al1T7 A18 A19
A20 A21 A22 A23 A24

5152 53 56 57 58 59 510 511 512 513 514 515 516 S17 518 S19

746-522 YW INNATIAFAENT

6((4)-4-10)

K5 K7 K8 K9 K10 K16 K17 K18 K19 K20
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51879/ Ngua1se/ Ya3v1 (Module)

Knowledge/ Attitude /Skill

Al A2 A3 A4 A5 A6 AT A8 A9 A10 A1l A12 A13 A14 A15 Al16 Al7

A18 A19 A20 A21 A22 A23 A24

S152 S3 54 S5 56 S7 S8 S9 S10 S11 512 513 S14 S15 S16 S17 S18

S19 522 S23

746-523 YA INNTIVUA LU

6((4)-4-10)

Ké K7 K8 K9 K10 K16 K17 K18 K19 K20

Al A2 A3 Ad A5 A6 AT A8 A9 A10 A11 A12 A13 A14 A15 Al16 Al7

A18 A19 A20 A21 A22 A23 A24

5152 53 54 55 56 S7 58 59 S10 S11 512 513 514 S15 516 S17 S18

519 522 523

746-524 gpInalauAaAndMSURTIENTOYINUSENITHY

6((4)-4-10)

K7 K8 K9 K10 K15 K16 K17 K18 K19 K20

Al A2 A3 Ad A5 A6 AT A8 A9 A10 A1l A12 A13 Ald A15 Al6 Al7

Al18 A19 A20 A21 A22 A23 A24

5152 53 54 55 56 S7 58 59 S10 S11 512 513 514 515 516 S17 S18

519 522 523

746-531 gaimadinenansuasn1seuluuny

6((4)-4-10)

K2 K3 K7 K8 K9 K10 K16 K17 K18 K19 K20

Al A2 A3 Ad A5 A6 AT A8 A9 A10 A1l A12 A13 Ald Al5 Al6 Al7

Al18 A19 A20 A21 A22 A23 A24
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51879/ Ngua1se/ Ya3v1 (Module)

Knowledge/ Attitude /Skill

S152 S3 54 S5 56 S7 S8 S9 S10 S11 512 513 S14 S15 S16 S17 S18

S19 522 S23

746-532 v ey useivg

6((4)-4-10)

K7 K8 K9 K10 K12 K16 K17 K18 K19 K20

A Al A2 A3 Ad A5 A6 AT A8 A9 A10 A1l A12 A13 Ald A15 A16 AlT

A18 A19 A20 A21 A22 A23 A24

SSSSSSSSSS

746-541 YAIYIITVRANATINNALIAFNENT

6((4)-4-10)

K7 K8 K9 K10 K16 K17 K18 K19 K20 K36

Al A2 A3 Ad A5 A6 AT A8 A9 A10 A1l A12 A13 Ald Al5 Al6 Al7

Al18 A19 A20 A21 A22 A23 A24

5152 53 54 55 56 S7 58 59 S10 S11 512 513 514 S15 516 S17 S18

519 522 523

746-597 ANeNTANUS

36(0-108-0)

K1 K2 K7 K8 K9 K10 K16 K17 K18 K19 K20 K22 K23

Al A2 A3 A4 A5 A6 AT A8 A9 A10 A1l A12 A13 Ald A15 Al6 Al7

Al18 A19 A20 A21 A22 A23 A24

5152 53 54 55 56 S7 58 59 S10 S11 512 513 514 515 516 S17 S18

519 522 523

746-598 ANYNINUS

12(0-36-0)

K1 K2 K7 K8 K9 K10 K16 K17 K18 K19 K20 K22 K23
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51879/ Ngua1se/ Ya3v1 (Module)

Knowledge/ Attitude /Skill

Al A2 A3 A4 A5 A6 AT A8 A9 A10 A1l A12 A13 A14 A15 Al16 Al7

A18 A19 A20 A21 A22 A23 A24

S152 S3 54 S5 56 S7 S8 S9 S10 S11 512 513 S14 S15 S16 S17 S18

S19 522 S23

LU 2 YUYW

51879/ NGNa152/ YAY1 (Module)

Knowledge/ Attitude /Skill

746-551 YAV A AUANY

5((3)-4-8)

K7 K8 K16 K17 K18 K19 K20 K25 K27 K28 K30 K32 K33 K34 K35
Al A2 A3 Ad A5 A6 A7 A8 A9 A10 A11 A12 A13 A14 Al15 Al6
A17 A18 A19 A20 A21 A22 A23 A24 A25 A26 A2T7 A28 A29 A30
A31 A32

S154 S5 56 S7 S8 S9 S10 S11 S12 S13 514 515 516 S17 S18

519 520 S21 S22 523

746-552 Y3y IneIn1sAuInsasnAlulagnseaniuy

5((3)-4-8)

K7 K8 K16 K17 K18 K19 K20 K23 K25 K26 K27 K32 K35

Al A2 A3 Ad A5 A6 AT A8 A9 A10 A11 A12 A13 A14 Al15 Al6
Al17 A18 A19 A20 A21 A22 A23 A24 A29 A30 A31 A32

5154 55 56 S7 58 59 510 S11 512 S13 514 515 516 S17 518

519 520 521 522 S23
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51879/ NGNa152/ YAIY1 (Module)

Knowledge/ Attitude /Skill

746-595 @uuu 1

1(0-2-1)

K7 K8 K10 K16 K17 K18 K18 K20 K32 K35 K38

Al A2 A3 Ad A5 A6 AT A8 A9 A10 A11 A13 Al4 A16 A17 A19
A22 A23 A24 A26 A27 A28 A29 A30 A31 A32

S154 S5 56 S7 S8 S9 S10 S11 512 S13 514 515 516 S17 S18

S19 520 S21 S23

746-596 @UNUN 2

1(0-2-1)

K7 K8 K10 K16 K17 K18 K18 K20 K32 K35 K38

Al A2 A3 Ad A5 A6 AT A8 A9 A10 A11 A13 Al4 A16 A17 A19
A22 A23 A24 A26 A27 A28 A29 A30 A31 A32

5154 S5 56 S7 S8 59 510 S11 512 S13 514 515 516 S17 518

519 520 S21 S23

721-555 v nnalulaguazuinnssuineans

6((4)-4-10)

K7 K8 K16 K17 K18 K19 K20 K39

Al A3 Ad A5 A6 AT A8 A9 A1l A13 Ald A16 A17 A18 A19 A20
A21 A22 A23 A24 A29 A31 A32

S1 57 58 59 510 S11 512 S13 514 S15 516 S17 518 S19 S20

521

721-556 YA MINGINTZIUTINNUALNANTUNTINN

6((4)-4-10)

K7 K8 K16 K17 K18 K19 K20 K40
Al A3 Ad A5 A6 A7 A8 A9 A1l A13 Al4 Al6 A17 A18 A19 A20

A21 A22 A23 A24 A29 A31 A32
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51879/ NGNa152/ YAIY1 (Module)

Knowledge/ Attitude /Skill

S1 57 S8 59 510 S11 512 S13 514 S15 516 S17 S18 S19 S20

521

721-557 gy viidefnasImaivemansuazimalulag

6((4)-4-10)

K7 K8 K16 K17 K18 K19 K20 K37

Al A2 A3 Ad A5 A6 AT A8 A9 A10 A11 A13 Al4 A16 A17 A19
A22 A23 A24 A26 A27 A28 A29 A30 A31 A32

S154 S5 56 S7 S8 S9 S10 S11 S12 S13 514 515 516 S17 S18

S19 520 S21 S23

746-533 v sUszenalilayuseivglun1sdnnisseus

6((4)-4-10)

K7 K8 K16 K17 K18 K19 K20 K29

Al A2 A3 Ad A5 A6 A7 A8 A9 A10 A11 A13 Al4 A16 A1T7 A19
A22 A23 A24 A26 A27 A28 A29 A30 A31 A32

5154 S5 56 S7 S8 S9 S10 S11 512 S13 514 515 516 S17 518

519 520 S21 S23

Y]

746-553 YAIYINNTIANTSISEUTINe AR siarAdinmanslugARTva

6((4)-4-10)

K7 K8 K16 K17 K18 K19 K20 K23 K25 K26 K30 K31 K32 K34 K35

Ka1

Al A2 A3 Ad A5 A6 A7 A8 A9 A10 A1l A12 A13 Ald4 Al5 Al6

Al7 A18 A19 A20 A21 A22 A23 A24 A25 A26 A27 A28 A29 A30

A31 A32
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51879/ NGNa152/ YAIY1 (Module)

Knowledge/ Attitude /Skill

S154 S5 56 S7 S8 S9 S10 S11 512 S13 514 515 516 S17 S18

S19 520 S21 S22 S23

746-554 yaiwn15398 UssilunanasuiRnsaziiudng

6((4)-4-10)

K7 K8 K16 K17 K18 K19 K20 K24 K27 K30 K31 K32 K34

Al A2 A3 Ad A5 A6 A7 A8 A9 A10 A11 A12 A13 A14 Al15 Al6
A17 A18 A19 A20 A21 A22 A23 A24 A25 A26 A27 A28 A29 A30
A31 A32

S154 S5 56 S7 S8 S9 S10 S11 S12 S13 514 515 516 S17 S18

519 520 S21 S22 S23

746-555 ga3vuinnssudsssAvgnisdidnnsedndiienisfine

6((4)-4-10)

K7 K8 K16 K17 K18 K19 K20 K24 K25 K26 K28 K32 K35 K42

Al A2 A3 Ad A5 A6 A7 A8 A9 A10 A11 A12 A13 A14 Al15 Al6
A17 A18 A19 A20 A21 A22 A23 A24 A25 A26 A27 A28 A29 A30
A31 A32

5154 S5 56 S7 S8 S9 510 S11 512 S13 514 515 516 S17 518

519 520 S21 S22 S23

746-556 YnIvridednasInvafudny

6((4)-4-10)

K7 K8 K16 K17 K24 K25 K26 K27 K28 K30 K31 K32 K38
Al A2 A3 Ad A5 A6 AT A8 A9 A10 All Al2 A13 Ald Al5 Alé
AL7 A18 A19 A20 A21 A22 A23 A24 A25 A26 A27 A28 A29 A30

A31 A32
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51879/ NGNa152/ YAIY1 (Module)

Knowledge/ Attitude /Skill

S154 S5 56 S7 S8 S9 S10 S11 512 S13 514 515 516 S17 S18

S19 520 S21 S22 S23

706-599 @1UNUS

6(0-18-0)

K7 K8 K16 K17 K24 K25 K26 K27 K28 K30 K31 K32 K33 K34 K35

Al A2 A3 Ad A5 A6 A7 A8 A9 A10 A11 A12 A13 A14 Al15 Al6

A17 A18 A19 A20 A21 A22 A23 A24 A25 A26 A27 A28 A29 A30

A31 A32

S154 S5 56 S7 S8 S9 S10 S11 S12 S13 514 515 516 S17 S18

519 520 S21 S22 S23
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AANUIN

wuunesuLAnaEaTYRINTEUIUNTIANTSISBUS YRR T8 IV lunangasNaziaun1sTAN1sTBuiuUULIBeSN (active learning)

o a g‘/’ d‘ a v a
f\]’]‘U?‘Ui’lEJ’JWWNWNGW]LUG]%E]MIUﬂﬁmﬂGﬁ 24 518739

IUIUTIEINNTANSITEUTUUULTIN (Active learning)

g ldladanisieudiuudagn (Active leaming)

ayuduunedinnilageulagans NTAN13ITEUSLULLYIN (Active learning)

24 s1e3 Anlufeeas 100 veseiylundngns

0 18391 Andudesaz 0

Vo3I lUndngns

24 5187391 Weds1eazdunnddl

$988UBINTTUIUNITIANITEBUTUVULTISN (active learning)

KAZN1TINNITLTEUFUUUNG B

$ouazuasisn1IANISTEUSLUULGIIN seydeuay Lailada
sWase3v/Aenedv/minein WUUninEENIZUILNTAR 94 | 9 | mMalFeus
project |problem , y v -
kU case based, team based, social A13AANT | IYAT | BUULYIIN
based | based - .
scenario based engagement | L38U3 100
learning | learning —— — = -
(38YI5NTIANTILIYUT) tRERH HLUUNE )
WY 1 39015 (0 1 waz n 2)
746-551 “Qﬂ%%ﬂﬁwﬁuﬁﬂ‘m 5((3)-4-8) 20 20 Case/Scenario/Team based | 30 10 20 100 -
746-521 Y ivsuileuiBidsiauuavin  5(3)-4-8) - 10 Scenario/Team/Project 40 - 50 | 100 -
WUULTIAURPNERS based
746-595 dunun 1 1(0-2-1) - 30 Case/Scenario based 30 - 40 100 -
746-596 duuU1 2 1(0-2-1) - 30 Case/Scenario based 30 - 40 100 -
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$998UBINTZUIUNITINNITEBUTUVULTISN (active learning)

KAN1TINNTTITIUIUUUNGB])

$oyazvasIEN1sIANITFBLIUUULYN syyeuay Luilddn
SHI189/Be 83/ Mienn wuuiuineenszUIuNISAn 94 | 9 | malFeus
project |problem , o v -
LU case based, team based, social A139ANTT | IDYAS | LUULYIIN
based | based -
scenario based engagement |  b38UJ 100
learning | learning —— — " =
(38YI5N179ANTILIUUS) ERHGE LUUN YA
746-511 qu?m’]ﬂaj@@m’wﬁuazmi 6((4)-4-10) - 10 Scenario/Team based 40 - 50 100 -
RIGEREACATN L
746-512 gpgmonaladuaznenalad 6(4-4-10) | - 10 Scenario/Team based 40 - 50 | 100 -
DAUAR
746-513 YAIYI1NYAA 6((4-4-10) | - 10 Scenario/Team based 40 - 50 | 100 -
746-522 YA INAINNANAFARNS 6((4)-4-10) | - 10 Scenario/Team based 40 - 50 100 -
746-523 YAI¥1NNTIVYANTUI 6((4-4-10) | - 10 Scenario/Team based 40 - 50 | 100 -
746-524 gimalaneaindmiunans  6(4)-4-10) | - 10 Scenario/Team based 40 - 50 100 -
AUNUTNTIU
746-531 gimadiaenansuasnsdey  6(4)-4-10) | - 10 Scenario/Team/Project 40 - 50 100 -
TUsunsy based
746-532 v dayeUsehivg 6((4)-4-10) - 10 Scenario/Team/Project 40 - 50 100 -
based
746-597 InenHnug 36(0-108-0)| 20 20 Case/Scenario based 20 10 30 100 -
746-598 Ineninug 12(0-36-0) | 20 20 Case/Scenario based 20 10 30 100 -
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$998UBINTZUIUNITINNITEBUTUVULTISN (active learning)

KAN1TINNTTITIUIUUUNGB])

$oyazvasIEN1sIANITFBLIUUULYN syyeuay Luilddn
SHI189/Be 83/ Mienn wuuiuineenszUIuNISAn 94 | 9 | malFeus
project |problem , o v -
LU case based, team based, social A139ANTT | IDYAS | LUULYIIN
based | based -
scenario based engagement |  b38UJ 100
learning | learning —— — " =
(38YI5N179ANTILIUUS) ERHGE LUUN YA
WHY 2 31N
746-551 sqm'ismawﬁuﬁﬂm 5((3)-4-8) 20 20 Case/Scenario/Team based | 30 10 20 100
746-552 YAIVIINYINTAUINLAY 5((3)-4-8) - 30 Case/Scenario/Team based | 30 - 40 100 -
wialulaginisoaniuy
746-595 duuun 1 1(0-2-1) - 30 Case/Scenario based 30 - 40 100 -
746-596 duu 2 1(0-2-1) - 30 Case/Scenario based 30 - 40 100 -
721-555 givunelulaguasuinnssy  6(4)-4-10)| - 20 Case/Team based 30 - 50 | 100 -
eeans
721-556 YW mMININTTIUTIN LAY 6((4)-4-10)| - 20 Case/Team based 30 - 50 100 -
NANANTININ
721-557 YAV WITOANATIN 6((4)-4-10)| - 20 Case/Team based 30 - 50 100 -
Ieeaniazalulad
746-533 YA INsUTELNALY 6((4)-4-10)| - 20 Scenario/Team/Project 30 - 50 | 100 -
based

Uyynusehvglumsianmsiseus;
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$998UBINTZUIUNITINNITEBUTUVULTISN (active learning)

KAN1TINNTTITIUIUUUNGB])

$oyazvasIEN1sIANITFBLIUUULYN syyeuay Luilddn
sasedv)/Fesedv/miredn wuuiuineenszUIuNISAn 94 | 9 | malFeus
project |problem , o v -
LU case based, team based, social A139ANTT | IDYAS | LUULYIIN
based | based -
scenario based engagement |  b38UJ 100
learning | learning —— — " =
(38YI5N179ANTILIUUS) ERHGE LUUN YA
746-553 YAIYINNTIANITITEUT 6((4)-4-10)| - 20 Case/Team based 30 - 50 | 100 -
Weeanswazadineanslugn
AV
746-554 YNNIV Ussillunauay 6((4)-4-10)| - 20 Case/Team based 30 - 50 100 |-
URURN sz Aufng
746-555 ﬁﬂaﬂiﬂuf@ﬂiimaﬂﬂizawﬁmd 6((4)-4-10) - 20 Scenario/Team/Project 30 - 50 100 | -
Siannselindiionsdne based
746-556 ﬁqmimﬁaeﬁaﬁ’ﬂaﬁmqamﬁu 6((4)-4-10) - 20 Case/Scenario/Team based | 30 - 50 100 |-
Anwn
746-599 @NSUNUS 6(0-18-0) 20 20 Case/Scenario based 20 10 30 100 -

UGG IR MUAITeInRBdansEeuswUUReN (active leaming) litloendnsesas 50 vosdnuintslusmunihefnngu]

LaENANEgNS ABIINNITSIUTUUULTIIN (active learning) litpandnTosas 70 vaemedvvivualundngns
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AMMEUIN
183851839 NIANTTANYUTIYIUINTTAUAT9I9U (Work Integrated Learning : WIL)
Useyayin
UIUMNLANTILARDANNGAT 36 UIENA
$1839171IANSANYUBIYTUINTAUN TV (WIL)
1) Uiu 1 uuuiennis (n 1) 36 mhein Andudesas 100 vesduunieinaaaandngns
2) WK 1 uu3vIns (0 2) 36 wiwin Anludesay 100 veswunbeinnaenndngns
3) WKU 2 WUUIYIIN 36 wiwin Anludesay 100 veswunbeinnasnndngns
N3TUIUNITIANITANYIBIYIUINTAUNIFH197U (Work Integrated Learning : WIL)
= a v o
nsRnaumie | WU . I
. - n . |vERgAsS | _ | MIuTTYl n1senUauUs
S - n1sivue | n1siSeu _ | maBeuinie o | Anvialwai | ) e N
INEIYIVY/VBIYIVY/NUBNA doo o #91na - URINYIAY » YIN9URID Ufuaeu IUITINNY
Uszaunisal | aguiuns n15AAAIN ED - o . -
. - . Anw - uaz . nsHNRWIE | AREuIY AT
AauMsAnwl| 911974 WHANTIN Wiinau .. - -
. QAEMNTIN | Aune NSFEUNG YY)
N1311197U AN}
WHY 1 38015 (0 1 uag n 2)
746-551 Yiwaniiy  5((3)-4-8)
M v v
Anwn
746-521 ypiwrsvideu  5((3)-4-8)
WA
v v

LAZAILUULTY

AIRANENS
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N3TUIUNITIANITANYIBIYIUINFAUNIF9197U (Work Integrated Learning : WIL)

msinewmdie | WiNU . PR
, . n o |vERgAsSw | | MIuTTal NSRNUHUR
v a4 a A MSNUA | NsiSeU - | msSpuzvise ~ | Wnvialwai | . e -
INEIIWIYV/VRINYIYY/NUILNA doo . duia - UM INYRY » #191UnT0 UfuReu | Ut
Usgaunisal | daununng N1SAAAY /Eh) - . . o
_ - . Anwn - way . M | AAsuIw naedNI?
Aaun1sAne| 919U WOANTIN WinU . - -
, NFMNTIH | AU N1SLIEUNO YY)
N13N19U WN9U
746-595 duun 1 1(0-2-1) v
746-596 Fuuun 2 1(0-2-1) v
746-511 YA 1ANIN 6((4)-4-10)
RIGEARAVTGE
a 6 /
MIUATIEN
\erlerigu
746-512 gy menela  6((4)-4-10)
Buaznanalad v
DAUAR
746-513 v iwadn  6(4)-4-10) v
746-522 v nadn  6((4)-4-10)
R ) v v
NIANAAIENT
746-523 YA3¥1ANTINY  6((4)-4-10)
o a / /
AUy
746-524 yadvalaua  6(4)-4-10)
v v

ARNF1NSUNIN
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N3TUIUNITIANITANYIBIYIUINFAUNIF9197U (Work Integrated Learning : WIL)

msinewmdie | WiNU . PR
, . n o |vERgAsSw | | MIuTTal NSRNUHUR
o - 4 . . ANSAUUA | NISLIPU - N13REU3NIe o | Wnvialna . . o N
SUEAT19IV/VOI183UY/UWNA 1oL #9Na _ UINY1aY . YN9IUNTD iR URIINY
Uszaunisal | @aununis NNSANAIY %39 - o o
_ - . Anw - LA . ASHNRNIE | A1AduIy R GRIEE)
Aaun1sAnEI  ¥1N97U NHANIIY WUNIY . . .
) nEMNIIN | AU N1SLeUNg Y
1131197 AR KR!
GRERPVIIY
AU
746-531 43" 6((4)-4-10)
ALIRANENS
. v v
WaTNISIYEY
TUswnsu
746-532 49391 6((4)-4-10)
y 4 4
JayauUseinvg
746-597 Ing1Inus 36(0-108-0) v v
746-598 INY1INUS 12(0-36-0) v
Y 2 AUITN
a I~
746-551 ¥pIB1@LLEY 5((3)-4-8)
N v v
Anw
746-552 40391 5((3)-4-8)
Anens v v

ALY
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N3TUIUNITIANITANYIBIYIUINFAUNIF9197U (Work Integrated Learning : WIL)

msinewmdie | WiNU . PR
, . n o |vERgAsSw | | MIuTTal NSRNUHUR
o - 4 . . ANSANMUA | A1SISeu _ N3EBUIvTe o | Wnvialna . . o N
SUEAT19IV/VOI183UY/UWNA 1oL #9Na _ UINY1aY . YN9IUNTD iR URIINY
Uszaunisal| @aununis A1SAAAIY %30 - o o
_ - . Anw - LA . ASHNRNIE | A1AduIy R GRIEE)
foun1sAnwyl 19U nOANTIY WUNIU . . .
) nEMNTIY | _ ALY nsiEeung e
1131197 AR KR!
walulagnis
2ONWUY
706-595 & 1 1(0-2-1) v
746-596 &1 2 1(0-2-1) v
721-555 A3 6((4)-4-10)
waluladuay
. v v
YNNI
AneFans
721-556 40391 6((4)-4-10)
NINYINTFIW
FINNWaL v v
NARNN U
NN
721-557 gpiyviatedn  6((4)-4-10)
A35M14
A , v
IneFans

wazwmalulad
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N3TUIUNITIANITANYIBIYIUINFAUNIF9197U (Work Integrated Learning : WIL)

nsRnui | WinaY . e
. - n o |vERgAsSw | | MIuTTal NSRNUHUR
v a4 o4  a nsivue | n1siteu - | m3Reuivse - . | Wnvialwd | . e -
U181/ F03183Y/AENA doo . GVOk - NN ) Meunse | YjiReu | wsteane
dszaunisal | aduiung n13AAAIN ED) - . . o
_ - . Anwn - uaz . nsHnRWIE | AAEuny NEIHNID
Aaun1sAnen| 91191 WOANTTU Wi . - -
. AEMATIY | Auvis n13ReuUNguj
N1INNY AR
746-533 YAIYINT 6((4)-4-10)
Uszynaly
Ty useivg v v
lunsdans
Seu3
Y
746-553 YAIYINT 6((4)-4-10)
INIEeU3
Wemans
v v
WAy
AdinPanSly
gARITIA
746-554 YA¥1NTINY  6((4)-4-10)
Uszilunalag
. v v
UfusnIsee
ANy
746-555 AU 6((4)-4-10)
v v

YINNTTY
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N3TUIUNITIANITANYIBIYIUINFAUNIF9197U (Work Integrated Learning : WIL)

msenaunsdy | wineu . P
, . n o |vERgAsSw | | MIuTTal NSRNUHUR
o - 4 . . ANSANMUA | A1SISeu _ N3EBUIvTe o | Wnvialna . . o N
SUEAT19IV/VOI183UY/UWNA 1oL #9Na _ UINY1aY . YN9IUNTD iR URIINY
Uszaunisal| @aununis A1SAAAIY VD) - . .
_ _ . Anw - LA . ASHNRNIE | A1AduIy R GRIEE)
foun1sAnwyl 19U nOANTIY WUNIU . . .
) nEMNTIY | _ ALY nsiEeung e
N15N197U ARERL]
Alsshivgn
Sannsalind
WiBn1SAN®Y
746-556 YA vedn  6(4)-4-10)
A55N19aLLAY v v
Anwn
706-599 @SANUS 6(0-18-0) v v v

UG UNTINeIREIrualinanansinnisiseunsaeuLuy WIL lideeninSesay 50 vesdnwiumiieiinluniinivianizvemangns
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AANUIN 2
dayanguynivn (Module) lundngns
iﬁa - ?‘!ﬂa%’] v ¢ L=} 4 a ada LY
. . . - NAAWENTI38U; nanssu WNTINUAL
(Module)/ wuae A195U18YAIYT (Module) - v A -
- Y89Yn3Y1 (Module) N13AANITLIBUZ Usziluna
in
746-551 ANUVINELaraIRUsENoUvelasAufn | HiSeuaunsn 1. usspewasUfuinaslu | 1 Usslivanmisvieui
givasiufinw | ngufnisiteudinesdesiuasau ns CLO1 Uszanduuvnsaziiudnenaanuuunis FUTHULAZNITROU lasuuauning

(Module: STEM
Education)

5((3)-4-8)

SeudaziuiusTIIIATeINEAEns
AIAANERS INEIN1SAUIN WALUlagNS
DONUUULAYNITOBNLUUBIMNTIN N1TYS
UINSAENTINGIFNENTUAL ALINFERSUL
g uweansinernisdan ns

v 3

Ussgnaldazifulunisunaymias
nsflAnwnisldaziinlugnavnssuuaznin
§379 nMseenuuulaTsultuunAnasidy
Tunsudtaymauwy unumvesazdnlunis
fimunog1edsBu n1sneauUUSauNdUTs
ennssuiiugiu msadsassduiangsy
nszUILMILazLINTINANUsEAYE N3
2ONKUUNMSSEUNTADULUUAZIAL JULUY
nMsdnMsisunsauazLAn N1k tam
Juguwaglasanudugiu nsysannisas

Wuundnansseauliseudnw nalulad

SundnmanswagIne mansuas
uAleym

CLO2 Ussgnaldaziiulunisuideymass

CLO3 AomsanuazifiudAnyiiieluns
widayylaegegneies

CLO4 ponuuuitlududeulagldguaug

yjim’]ﬂ’ﬁm’]MLLU’N}’NﬂzLﬁllﬁﬂ'l%’]

o A

CLO5 ’L‘t’fmduiaﬁﬁ%mLwaﬁuﬁuﬁﬁayjaﬁgﬂé’aq

CLO6 uananmzfimazgaulunisinanudu
naY TavaLAnIANLARITULAT U
AUAATIUINANNTNTBINGL

Students are able to

CLO1 applying STEM education approaches
to design mathematics and science.

CLO2 apply STEM to solve real-world

problems. learning to solve problems.

ANNNY WATUDUMINYITY
Tihaueidusengu

2. Inliseuiann
A0UNTIATY 90
UsSENERLAYlagINgINg
MeuendiinIm
Fegvied
Uszaunsalngs

3. UBUNLNYNTUANE
STEM nelviriSeu
AUAT FUALYBYAIN
nsltmaluladfivia
IAERLardUATIEA
SIUNULASLEUDUUS LD

P19A LY

2. Usgifiuannnsiaing
sdlelunisii
Aonssalutuiou

3. Uszilluannnisasu
gy g@oulszing
ANUASLANANY

4. Usziilunaannnng
9NUUUTUNUAN
WiIAREZLALAN Y

5. Uselilunaannnig
YUY NSABU
AN NITLARIAIN
Anuiiu

6. Usziiuann15o1999
uwdsTisnveadeya

9E199NADY
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ANy
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Usziiiuna

wazuinnssulunisaeusasiin msld
wieluladidvawazdeyauszivgluaziiv
Msdulusunsunayusudiiion1sing
\3esfleuarseniuiildlunisaouans
Meaning and components of stem
education; learning theories related to
stem; stem learning through the nature
of science, mathematics, computational
science, technology, and engineering
design; integration of science and
mathematics based on computational
thinking, application of stem in real-
world problem solving, case studies of
stem implementation in industry and
business, designing stem-based projects
for community problem solving, the role
of stem in sustainable development;
basic reverse engineering; the creation of
process innovation and product

innovation; design of stem instruction,

CLO3 communicate knowledge of science,
digital technology, engineering design,
and mathematics to solve problems
accurately.

CLO4 eesign classroom research using an
integrated knowledge base based on
STEM education principles.

CLO5 use digital technology to find accurate
information.

CLO6 demonstrate leadership and
followership in collaborative tasks,
encompassing the articulation of
personal viewpoints and the attentive
consideration of contributions from

group members.

4. yanguanifgusuiy

a

JENIN19158 HL3EU
wazguwululsziaud

ADINITWRILN

. 99NUUULIANTTUAULUY

WenAUeyniauuifn
STEM LiNUanWeun

NUNLASULBUNLNY

- WoRsKANUABUTINAY

a

JENIND118 HLEULAY
$89UNTDENUUNNT
= 2 v
Anelulsewuiaeanis

WHRIUN
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N133AN15I8U3
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models of stem education, problem-
based learning and project-based
learning, integration of stem into the
secondary education curriculum;
technology and innovation in stem
teaching, use of digital technology and
artificial intelligence in stem,
programming and robotics for education,
tools and software for stem teaching;
application of stem in real-world
problem solving, case studies of stem
implementation in industry and business,
designing stem-based projects for
community problem solving, the role of
stem in sustainable development;
development of stem research skills,
training and capacity building for stem
educators, designing stem curricula in
higher education, and strategies for

promoting creativity and innovation.
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746-521 AuAaIARUluNSAIMTIEIAY KA | iU 1. gouussengliinanuy | 1. Yssidiuainisiteu

QPR FETRTMBLIRIN
FlaULAZ AILUULTY
ALIRNFERNS
(Module:
Numerical
Methods and
Mathematical
Modeling)
5((3)-4-8)

LRAULTIAIAVVDIAUNITHAL TZUUANNIILT
WU MsUsEInaAnluY e auRusLasUTIUS
WY HARaEYRIANNT SRRy USaTRy
wazauuSEoy N15as19ILUULT
ANAFERS FALUULTIALAAERN Y09
Uszansvilaliseiesuazsdeiiled ns
AATILVYAAUADUALLAT TN NV Y
NMTIATIEINGANIIUVDINALRaelALTY
TWsunsudidagunmneadinenans ns
UssgnAvaadbuulenainmansng
WPIFEASTININ INEIPNENTAILAIN LAY
dandon nMstiauesuidediieides
Errors in numerical computation;
numerical solutions of equations and
systems of linear equations;
interpolation; numerical derivatives and
integrals; numerical solutions of ordinary
differential equations and partial

differential equations; formulation of

CLO1 Ainsgriteramandevlumsduianis
duaulaagnagneies

CLO2 A1 MINALRALTIRIATVDIANNITHAL
sruvannsadulaegagnies

CLO3 Finmendeavasilandulugieieisnis
Weiavlaegagneies

CLO4 Aaueouiusdauag AU IUGLT
miavsazUsvenalglunisuilanddaym
agahelagnies

CLOS5 ULaUaMINHARAELTIFINAVVDIAUNTT
Weeunusandywazayiustosliagng
QnAeg

CLO6 taussuuuldndinmansingefead
ardlutuFould

CLO7 Jn31evinaunauastates nmuassn
WuusAdineanslaog1agnaed

CLO8 Uszenaltnnuisidaduavuaziaiuy

Wendinenansivouideymluguyuld

aa v A & Y ow A v

CLOY Towmalulagfdviatiaduautouangniad

Y Y

WA laag 190949
Wilunannsiazngu)
wazUaUNUNg UL

o [ !
u’]Lﬁu@LUu'ﬁ’]EJﬂijll

2. Iansseuuuulddaym

Dugu

3. Ipnsiseuiiiinvinee

ATAATIETLTINING
UNAMLIVINTUTD
UnANLIIELa AR

ANUeLleIALS

4. Ian1sseuilvianunse

= % a v
dufuwazUsuiiiutoya
I oa val
PINUNEUTEUTN
wanvanelngly

Y]

waluladfIva

5187391 dauTaLluu
Taglgvagpuiiaunis

YIUINIT

. Useuliuannauan

UBUNUYLLAZ NS

UEUD

. Usgliuannishieng

1 = o
Sauslolunnsvi
AanssulutuUSsURUU

WgIavUUNGY

4. YsiiuaInnisenadd

wideuvesloya

9E19QNABY
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mathematical models; discrete and
continuous population models; stability
analysis; analysis of solution behavior
using mathematical software packages;
applications of mathematical models in
biological sciences, physical sciences,
and environment; presentation of

related research

CLO10 uanan1zdinuazdmalunisinenuiy
naw sauaansA AL STl
ALARLILANEINTNYRINGY

Students are able to

CLO1 analyze numerical errors in
computations accurately.

CLO2 analyze numerical solutions of
equations and systems of linear
equations accurately.

CLO3 analyze the values of a function over
an interval using numerical methods
accurately.

CLO4 compute numerical derivatives and
integrals, and apply them to solve
simple problems correctly.

CLOS5 present numerical solutions for
ordinary differential equations and
partial differential equations

accurately.
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ANy

N133AN15I8U3

ASn1sIanaz

Usziiiuna

CLO6 present mathematical models using
the knowledge acquired in class.

CLO7 analyze equilibrium points and
stability, and interpret the behavior
of mathematical models correctly.

CLO8 apply knowledge of numerical
methods and mathematical modeling
to solve problems in the community.

CLO9 use digital technology to search for
accurate information.

CLO10 demonstrate leadership and
followership in group work, including
giving and receiving feedback from

group members.

746-511
YAIYIAAIATIEN
LAENNTIAATIZIATS
N

(Module:

Mathematical

1R 9IUIUIT Sllnkarausieiiled n1sg

i duuazeunsy Ysniiuesu Usgliun
wia Usnlidisnagunigly U3giigaidse
N9 ufN3dUUn NeuUNNIINUe

No W BaUNASIvIIA UM TR

ARV R

CLO1 Uszgnilinguiuniifeafudiuinaie
Wieuddgmiiiedosls

CLO2 euendnnisveddinuazaudeios

6 ¥ 1 e
vosilandulaogregnaes

1. ouussenglminaus
TR PREVRTRIO KT R
wilunannIshazngul)
wazUBUNINBUlA

o ) 1
u’]LﬁuaLUui']EJﬂEjll

1. Yseiliuannisesey
57187397 @UTlBu
Tnglddaaauiiiu

AIYIUINIG
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Analysis and
Functional Analysis)

6((4)-4-10)

nouungessdludigiuvinauagnis
Uszgnd msauenuideiiisades

Set; real numbers; limits and continuity;
convergence; sequences and series;
normed spaces; Banach spaces; inner
product spaces; Hilbert spaces; open
mapping theorem; closed graph
theorem; spectral theory of linear
operators; fixed point theory in Banach
spaces and applications; presentation of

related research

CLO3 Uszgndldmquiiitierdesiumsgidives
a19U BuNIu Uavounsuvesilenduly
nsuitamiifeadosls

CLO4 Anszrinisduligivesy Usglivina
Yipidananunely wazd3giidaidse
ppeegneias

CLO5 Ussendldnguinsaauudn nauiun
n3Un NufBsE NIV
AHUNMSANEY nouunansludind
vinelunsuidymiieadels

CLO6 thiaussmAdeviorhderiunaulama
ARIPILATIERAENITIATIBYTTan T
Iifanianmuveuazamudnguldegng

NADY
Y

ANaa o A

cLo7 MmeluladAdviaiiedudutoyatignses

CLO8 wansnztuazdnulunsiaudu
nau uauansauAnTuLay TuTls
AMLARLILAINEINTNYBINgY

Students are able to

2. famsiseuiwuulddaym
\Jugu (Problem-
based learning)

3. Iamsiseusiiiinrinue
NMFIATIIITINING
UNANNAYINITUTD
unansAdeiiteliin
anudeslosannu}

4. famsiseuiiianunse
duAuuazUsziiutoya
NnunaaFousi
wannvanelagld

Y

walulagflva

2. Usaifiuannaud
LOUNUNYUALANS
ULau

3. Usziiuannnisiiaing
saudlelunsii
Aonssalutudeunuy
Peuaziuungs

4. Uszifiuannnnsoneds
uwdeTsnveadeya

9E19QNABY
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CLO1 apply real number theorems to solve
related problems.

CLO2 explain the concepts of limits and
continuity of functions.

CLO3 apply theories related to convergence
of sequences, series, and series of
functions to solve related problems.

CLO4 analyze the normed spaces, Banach
spaces, inner product spaces, and
Hilbert spaces correctly.

CLO5 apply open transmission theory,
closed graph theorem, spectral theory
of linear operators, the fixed points
theorem in Banach space to solve
related problems.

CLOG6 present research or interesting topics
in mathematical analysis and
functional analysis accurately in both

Thai and English.
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HaAWSN13ITeUS nanssu Wnsiauas
(Module)/ viag A193U18YATYT (Module) - N e e -
- Y83Yn3Y1 (Module) N13AANIIIYUZ Usziiuna
nn
CLO7 use digital technology to find
accurate information.
CLO8 demonstrate leadership and
followership in collaborative tasks,
encompassing the articulation of
personal viewpoints and the attentive
consideration of contributions from
group members.
746-512 U3gilianenelad USplilmenelaguann | Hiseuaninse 1. gowussenglminanui | 1. Ussiduannisiteu
g meneladuay | Heiduseilos mnmidenles dawavinisuen | CLOT igatmaufumieafuuinfidmenelad wazAUilaegeges 516391 apulelly
nenelaggnuni n3giin Anunsedu Usgiidamenelad Iopeagnsias wilundnnisuasngeg Tneglddeaouiitiu
(Module: Topology | amuAf wdefithaulanazanideniame CLO2 ﬂqaﬁmwﬁwLﬁ'mﬁw’%@,ﬁ@wawdaﬁ wazuaUNLNEULA NSYIUINIS
and Ideal welad mavausAsefiieades Hagaulapeagnees Wnavailusengy 2. Usziiuannanui

Topology)
6((4)-4-10)

Topological spaces; product topological
spaces; continuous functions;
connectedness; separation axioms;
convergence; compactness; ideal
topological spaces; topics of interests
and topological research; presentation

of related research

CLO3 UssgndlldnguiuniienduilsiduseLios
fidsszninasigiidaneneladluns
witaymiieadasls

CLO4 AirsziiRsiunnudenleazany

nsrduluu3giidamenaladldgnies

2. famsiseuiwuulddaym
Dugu

3. Insiseuiiiinvinee
AMTAATIITINING
UNAMNITINITHTO
unaEddeiiielmin

ANUeNleIALS

UOUMINELAT NS
YU

3. Usziiuannnisliaiig
sadlalunism
AonssauluduFeunuy

WPELaTUUNGY
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CLO5 AATIEWnaNN15U0IdanaUNIThNULaY
nsgntuligiidameneladivons
anAg

CLO6 TnTenl3ilitanenaladgnunfliaeng
aneAed

CLOT thiaussmAdenmeneladiafissily

NsaFIvnshaegretula

o A v dl

CLO8 imalulagaiviaeduaudayanignsies

CLOY wansnizrtuazdnulunsiiauiu
g TuvuansAUAnTuLae TuTls
ANUAAAUIINENNTNVBINGY

Students are able to

CLO1 prove theorems of topological spaces
correctly.

CLO2 prove theorems of product
topological spaces correctly.

CLO3 apply theorems about continuous
functions that map between

topological spaces to solve related

problems.

4. famsiseuiivianunse
duruwazUseiiutoya
NnunasSousd
nanvanelagly

waluladfIva

4. Usziiuannni1gen9s
wasuvestoya

9E19QNFBY
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CLO4 analyze connectivity and
compactness in topological space
correctly.

CLO5 analyze principles of separation and
convergence axioms in topological
spaces correctly.

CLO6 correctly analyze ideal topological
spaces.

CLOT present research in topology
confidently.

CLO8 use digital technology to find
accurate information.

CLO9 demonstrate leadership and
followership in collaborative tasks,
encompassing the articulation of
personal viewpoints and the
attentive consideration of

contributions from group members.
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746-513 n3U njUuentu Naufundlad 39 lofa ARG RHEER 1. gouussenglminanug | 1. Ussdiuanisiseu
YAIYINYANS duinfalawu lawulefiayvddny oy | CLOL Aigadaudfivesngluazniluendunas wazAUlaogneges 516397 apudelly

(Module: Algebra)
6((4)-4-10)

weniuszneuldegiufed Sammuy Had
Wadniavene Nqudn1ard n1siaue
nuefiieates

Groups; group actions; Sylow theorems;
rings; ideals; integral domains; principal
ideal domains; unique factorization
domains; polynomial rings; fields;
extension fields; Galois theory;

presentation of related research

a L3

figainguiundlailaegnsgnsies

Y
CLO2 figavaudfvadi lofa uavduninia

Tnwuldegagnsios

@

CLO3 figavaudfvedlaumlofayvddauas

o

Taukenaiusenaulnegnanerlaogig

£

gneias
CLO4 FneviantAvessamuulaogegnies
CLO5 Aangsinsiuilanuasflanniavenels
9E19gNADY
CLO6 Uszgndlimguimandifionidami
Lﬁ&ﬁ@ﬂé’@éﬁgﬂé’@ﬂ
CLOT thiaussdsemsiivadaiiffiuly

NN gNos

Naa o A & Y v dl

CLO8 THwmalulagaTviaiedunudeyanignsos

CLOY uananmzdiuazdmulunisiaudu
nax svauansauAnTiuLay TuTls
ANLARLILAINEINTNYBINgY

Students are able to

Wilunannsiazngu)

2. famsiseuiwuulddaym
Jugu

3. Insiseuiiiinvinee
N1TIATILATANING
UNANNIYINITNID
uneAdeiielian
asdoslosannu}

4. famsiseuiivianunse
fuAuwayUsyiiudoya
NnunasFeusd
nanuanelagly

waluladfIva

Tnelddeaouditiu
NSYIUINTT

2. Ussifiuannaud
UBUNUNBUAL AT
ULaue

3. Usziiuannnisliaiiy
saudlelunsii
Aonssulutudounuy
euaziuungy

4. Usziliuannnnse19ds
wnasfiinveadeya

9E19QNABY
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CLO1 prove properties of groups and action
groups and prove the Silow theorem
correctly.

CLO2 prove properties of ring, ideal, and
integral domain correctly.

CLO3 prove properties of ideal domains and
unique factorization domains
correctly.

CLO4 analyze the properties of polynomial
rings correctly.

CLO5 analyze fields and expansion fields
correctly.

CLO6 apply Galois theory to solve relevant
problems correctly.

CLOT present research or interesting topics
in algebra accurately.

CLO8 use digital technology to find
accurate information.

CLO9 demonstrate leadership and

followership in collaborative tasks,
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encompassing the articulation of

personal viewpoints and the attentive

consideration of contributions from

group members.
746-522 nsfaswemaay anululdeduiey | HiSeuaunse 1. gouussenglminanu; | 1. Ussdiuainisiseu
YAIVINA TN uazANzsioillesesHalaay SrUVANMIIB | CLOT Tinsigvindnnisnisiiaieestaaay warAd1langened 318791 doutelleuy
ARIRANENT By wviEndiugu AdnunzanzLasidy mnuidulfedaier uaznnedeillos wiluanniswasngeg Tnglddoauiiiu
(Module: Tn9svemalaay sruvaNMITTiduUTEANS vowmawayliagagnies wazsoUMmNeNUlA NSYIUINTS
Mathematical Jupu wfesnmuesmaiaay Al CLO2 Tipzvinaiaagvosssuvaumadeduld | dnavailumengy 2. Usgifiuannaudl
Dynamics) YoUIINTBIHARAY aulRTugILTEITH UL 9E9QNABY 2. damsseuiwuuldtaym | weuninguazns
6((4)-4-10) dase szuulsiiBadu Sevlugsieesing CLO3 A5z viNalanBYe T UL STIT Dugu WD

landulayuen I93nsdlin nslases
sruua naufunluesiatuvesauna
waransauoauloy mstiaue
nuefiiieates

Existence of solutions; singularity and
continuity of the solution; system of
linear equations; basic matrix;
eigenvalues and trajectories of

solutions; system of equations with

Ssravdidunuldegiegnios

CLO4 m’aaaauamﬁ’aﬁugm%ﬁzwSasﬂﬁ
9E19QNADY

CLO5 thiausuwAanguiiuniedulumedis
FuveRnaunalaeg1gnaes

CLO6 tnauauuImnIseaniuuuinnssulag

a dl

Tgrnuslurussuieundaymyuyuld

aa v A & Y ow A v

CLO7 Towmalulagfaviaiiaduautouangnias

Y Y

a o

3. Insiseuiiiinvinee
NMFAATILITINING
UNANLIYINITHIO
unauideiiielmin
anudoslosannu}

4. Ian1sseuslvianunse
duAuuazUsziiutoya

o v al
mﬂmeLiEJug‘Vl

3. Usziiuannnisliaiig
sdlelunisim
AenssuluduBeunuy
WPeuaziuungy

4. Uszifiuannnnse19ds
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periodic coefficients; stability of CLO8 wansnnztuazgmulunisviauiu nanvanglagld
solution; boundary of solutions; basic NN SITLERIAUARLTALLAL FUTls wAlLlagATYA

properties of autonomous systems;
nonlinear systems; Ruth Hurwitz criteria;
Lyapunov function; limit cycle; phase-
plane analysis; bifurcation theory of
equilibrium; introduction to chaotic
dynamics; presentation of related

research

ALARLILANEINTNYRINGY

Students are able to

CLO1 analyze the principles of existence,
uniqueness, and continuity of
solutions correctly.

CLO2 analyze solutions of linear equation
systems correctly.

CLO3 analyze solution of the system of
equations with periodic coefficients
correctly.

CLO4 check basic properties of the
autonomous systems correctly.

CLO5 present the bifurcation theory
concept of equilibrium.

CLOG6 present approaches to designing
innovations using classroom
knowledge to solve community

problems.
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CLO7 use digital technology to find
accurate information.
CLO8 demonstrate leadership and
followership in collaborative tasks,
encompassing the articulation of
personal viewpoints and the attentive
consideration of contributions from
group members.
746-523 VANNFVINTIILANTUNY AMUANISIZ | JiTeua1inse 1. gouussengliminanu; | 1. Ussiduannisiseu
YAIYINTINY W Mvuanishdgady Jaymnisvuds CLO1 AAsziinann13uedn1sideaiuaule TR PR RTRIDRLRK TR 3631 doulaieu
ALY Ugynnsdnuaunminesnu Jgynin1sdn 28199 NAB4 WilunannIshazngul) Tnelddoanuiiiu
(Module: Operation | umismsuuds Junevisidedmunms CLO2 Anngntymaimuansadulaz g waruUMINgUlA NSYIUINIS
Research) nsaszvinsindulauaznguiing ns wuldegnagnaes Wnavailusengy 2. Usziiuannanudi
6((4)-4-10) WAT1eRUnea NM3UsEdiulaTing MUy | CLO3 Ansgnidymmsvudsldegegnies 2. famsiseuiwuulddam | weuninguazns
AuAnsea Jymiunaney n1531aesszuy | CLOA Tnigvdgminisueunuiesulaeeng Dugu Uaus

o A

AIBABUNANDT NITUNAUDIUITET
et

Principle of operation research; linear
programming, nonlinear programming;

transportation problem; assignment

ALY
CLO5 UszgndladunouiBiaditannnislums
LLﬂIwanigmﬁﬁfmumlﬁastﬂéfm
CLO6 Tanzitlymnsiasizinisdndula

wagnguiinulaeggneias

3. Insiseuiiiinvinee
AMTAATIITINING
UNAMNITINITHTO
unaEddeiiielmin

ANUeNleIALS

3. Useuliuannis iy
auflalunisyin
AanssulutuSyuwuy

WgagUUNGY
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problem; vehicle routing problem;
evolutionary algorithms; decision
analysis and game theory; network
analysis; project evaluation; inventory
models; queuing problem; computer
simulation; presentation of related

research

CLO7 Awnsgndgymmsiasigsianeanulaeeng
anFed
CLO8 Apsgiuymisluvduninnadlaogig
ALY
CLOY Finevilgumpaeliagagnsios
CLO10 Feulusunsuniiosiaesszuudig
AevfumesaLTlang el
CLO11 adulassnunensideaduanulag
opasdauilududould
cLo12 ineluladAdviauiieduudoya
aneed
CLO13 uanan1azdiuazdmulunisienuy
nay suaLEnsrL ARy SUls
ANUAAAUIINELNTNVBINGY
Students are able to
CLO1 analyze the principles of operation
research correctly.

CLO2 analyze linear and nonlinear

problems correctly.

4. famsiseuiivianunse
duruwazUseiiutoya
NnunasSousd
nanvanelagly

waluladfIva

4. Usziiuannn1son99
wasuvestoya

9E19QNFBY
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CLO3 analyze transportation problems
correctly.
CLO4 analyze assignment problems
correctly.
CLOS5 apply evolutionary algorithms to
correctly solve given problems.
CLO6 analyze decision analysis and game
theory problems correctly.
CLO7 analyze network analysis problems
correctly.
CLO8 analyze inventory model problems
correctly.
CLO9 analyze queuing problems correctly.
CLO10 write computer programs to
simulate systems as specified by
given problem.
CLO11 create an operational research
project based on classroom

knowledge.
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NAANSNISISEUS nanssu Wnsiauag
(Module)/ viag A193U18YATYT (Module) - N e e -
- Y83Yn3Y1 (Module) N13AANIIIYUZ Usziiuna
in
CLO12 use digital technology to find
accurate information.
CLO13 demonstrate leadership and
followership in collaborative tasks,
encompassing the articulation of
personal viewpoints and the
attentive consideration of
contributions from group members.
746-524 mMaedeuiiuuuT dlaneafnuaanda | fiFeuanse 1. gouussengliminanu; | 1. Ussiduannisiseu
YAIVNALALAGFN MIIETOUIUTNITRU NITAMUATIAN CLO1 AnseiunfnEosodva wasnsU3u | uazenudilangiedes 3631 doulaieu
dufunsnanseyius | ndnniwdeyiusuuiiugiuentvaa auns yareudsadunansld wiluvanniswasngug Tnglddoauiinu
QREISY wuaa-lva uazmsnedelaemly msdn | CLO2 UssndldunAnvesmsiiasevignsves Lzl UMINENUlA NSYIUINIS
(Module: Stochastic | unsianaauya nouiunuansiung wuaa-leafulanddu q 16 Wnavailusengy 2. Usziiuannanudi

for Finance
Derivative)

6((4)-4-10)

FIAFANAVBIANUEEN VENNUFIUVRN
MaNNITUTEIN YRS TRULAE NANNNT

wauAAsla nsneilindiuduuazs

@

wlsdu n1snefLlladnsiege wellanis

=

AAYUAMNLUTUTIU NMTULEUDNUITY

a4 v
bNEIVB

CLO3 Anseiunfndosaunaideoyiusdos
wuan-lvale

CLOA ApseiunAnEosivuasanainyes
RGN

CLO5 F1apeuuvayiusnstulagldiufa

[ a

Mlsduuagrannisueuinsla

aa v A & Y ow A v

CLO6 TowmalulagfdviatiaduAutouangniag

Y Y

2. famsiseuiwuulddaym

Dugu

3. Insiseuiiiinvinee

ASAATIEATINING
UNAMUIVINITUTD
UNAMNLAIELalALAR

ANUeNleIALS

UOUMINELAT NS
YU

3. Usziiuannnisliaiig
sadlealunisim
AonssuluduiSeuuuy

WgagUUNGY
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Brownian motion; stochastic calculus;
financial derivatives; arbitrage based on
pricing of derivative securities; Black-
Scholes model and its generalizations;
equivalent martingale measures; the
martingale representation theorem; the
market price of risk; basic principles of
financial derivatives valuation and
Monte Carlo; generating random
numbers and random variables;
generating sample paths; variance
reduction techniques; presentation of

related research

CLOT uananizgimazgaulunisinanudu
naw suaansA AL STl
ALARLILANEINTNYRINGY

Students are able to

CLO1 analyze the concept of arbitrage and
neutral risk adjustment.

CLO2 apply the concepts of the Black-
Scholes formula to analyze other
financial problems.

CLO3 analyze the concept of Black-Scholes
partial differential equations.

CLO4 analyze the concept for determining
the market price of risk.

CLO5 model financial derivatives using
random variable concepts and the
Monte Carlo principle.

CLO6 use digital technology to find
accurate information.

CLO7 demonstrate leadership and

followership in collaborative tasks,

4. famsiseuiivianunse
duruwazUseiiutoya
NnunasSousd
nanvanelagly
walulagRavia

5. AITUIVTIUNIIYING

VDIBUTINVINULDS

4. Ysz18iuannnnse199
ERTHELNGHRRIRN

gnAeg
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encompassing the articulation of
personal viewpoints and the
attentive consideration of

contributions from group members.

746-531
YAIYIALAAIAATUAL
mMafsulusunsu
(Module:
Mathematics and
Programming)

6((4)-4-10)

AIINANEAS LUR ANNENRUSILar ATy
NOUNIINIY N3ND STUUANNITTATY
Funan Mydadadunagliigadu ns
FouTusunsudosdiu msvihauuuuiden
v mMsvnukuUIihen Tessadstoya
TUsunsugas nsundeymmepdaaans
AU IUYUTUIUATH LUININISY
1ASUNIARRFNERS

Logic; sets; relations and functions;
number theory; matrices; systems of
linear equations; basis;

linear and non-linear transformations;
principles of computer programming;
selection structures; loop structures;
data structures; procedures; solving

mathematical problems with

ARV R

CLO1 aAuneuaglvivnalisndinenansluns
witlmieadamansiugiulfeds
aneAed

CLO2 Weulusunsupauiamefiiiowdtamii
NNANAAEASLAYINeFERS LADENS
ALY

CLO3 wAdammandamansaitusliludy
Seumen1sideulusunsulaegrady
S¥UU

CLOA a3n9lasenunsndinmanslagofuosn
arulududould

CLO5 wanI@anianuilaANsITuay

a

IIYIUITUNWIYING

aa v A & Y ow A v

CLO6 Towmalulagfdviatiaduautouangniag

Y Y

. @OUUTIENY Wagladiseu

L UUE NIRRT DU
Y o I
yngnuliiausdy

EREIGH

g a b ¥
- dannsiseusuuulddym

Jugu nsudtgmileg

s @euluswnsy

- dansiseuslvigiseu

pAUTIINaNULAY

a a &
LaNLUagUAMUAR LI

- weunng gl Seuasa

uegraduszuu loun
nsAnite durudeya
nnsmalulagndva
fumeunsiauege

gniod USuwinumy

1. Uszfluneuiilésu
UBUNLNY

2. Usziliuannmsuiaus
U

3. Usziiiuannsenusie
NauNaTLaNALY
AUARLITIY

4. Usziiuannmsvegay

5. Usgifiuannnsliaiig
saudlelunisii
AonssuluduBeunuy
euaziuungy

6. Usztiluaineny

Fdnelun15¥119U
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programming; guidelines for projects in

mathematics

CLOT uananizgimazgaulunisinanudu
naw sauaansA AL STl
ALARLILANEINTNYRINGY

Students are able to

CLO1 discuss and clarify mathematical
reasoning to solve problems using
basic mathematics correctly.

CLO2 write computer programs to solve
problems correctly.

CLO3 systematically solve mathematical
problems given in class by
programming.

CLO4 create projects in mathematics
appropriately based on classroom
knowledge.

CLO5 demonstrate discipline, honesty, and
academic ethics.

CLO6 use digital technology to find

accurate information.

Toyadounduanngaou
PRIGITLRELY

5. Inn1sseusllansdis
Adedndvninnnis
i wanuvesduin

=3 1
Wuwa aunuwazliasn

BUUNAIY A385TTULAY

AIFYIUTIUNIIBINTG

VDIFDUTINTINULDS

7. Usiluannnigenads
G RERIGHS

9E19gNFBY
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CLO7 demonstrate leadership and
followership in collaborative tasks,
encompassing the articulation of
personal viewpoints and the
attentive consideration of

contributions from group members.

746-532

v deyanUsehvg
(Module: Artificial
Intelligence)

6((4)-4-10)

wannisvesdeyeyusedvg n1siseuives
LA584 NISLEULUTHASUAIUSUNITHAILN

Yeyausehng mawntymilagly

o«

a ¢

Uyayseing nsussendlddyausehivg

o«

Principles of artificial intelligence;
machine learning; programming for the
development of artificial intelligence;

problem-solving using artificial
intelligence; applications of artificial

intelligence

HiSEua1NT0

CLO1 tuauenannisvesleyy ussAusd1mnsu

43

(%

N3¥ANTsiseuslugARIYa
CLOZ2 Weulusunsuiteasnelayqyiussivgla
munlandivualaeg1agneies
CLO3 sonuuulggyussivglunmsuidaymla
Il )
a1 lusTUY
CLO4 uanioanfianuinnsIsuLay

ITYIUTTUNIIVING

o A

cLo5 MmeluladRdviaiiiedudutoyatignsos

CLO6 uananmzfimazgaulunisinanuiu
nax svauansauAnTiuLay TuTls
ANUARTILAINEINTNVBINGY

Students are able to

. #oUUTIENY uazliseu

PILUUENALAE LD
Y o I
g ulminauau

EREHGH

- dansiseusuuulddaym

Jugu nns wideym

Tnelgn1s@eulusensy

g a Y Y a
- dannsiseulvigiseu

2AUSIBHNANULRY

waniUasuANUARLIAL

- wpumngligiSeuasng

1 & 14 !
Nueghaduszuu laun
nsAnive durudeya

MNMSmAlUlagfnana

1. Uszidiuannaudilésu
UDUNUNY

2. Uszliuannmsuiniaue
U

3. Usgriluannsenusne
HaTULAzwANIUALY
ANUARLIAY

4. Yszitiuann
NMINAEDU

5. Usgifiuannnsliaiig
sadlalunism
AonssauluduFeunuy

WPELaTUUNGY




128

S9E - YA

NAAWSNSISUS nanssu /MIiauas
(Module)/ niqg A193U18YATYT (Module) - N e a -
- Y83Yn3Y1 (Module) N13AANIIIYUZ Usziiuna
nf

CLO1 present the principles of artificial ffunounshaueg | 6. Useliuarnania
intelligence for managing learning in gniod USuwinuey Fodndlunisviauy
the digital age. Toyadounduanngaou | 7. Usedlinainnisonsds

CLO2 write computer programs to create YUY Lmﬁ\iﬁmmaﬁagaaﬂw
artificial intelligence according to 5. {fﬂmiﬁ'auﬁﬁuamﬁa gﬂéfad
problems correctly. AUFedndn g

CLO3 apply artificial intelligence to solve lﬂﬁwamu%\‘iﬁlﬁlum
problems systematically. Jura ausuuaglilaen

CLO4 demonstrate discipline, honesty, and VYUNAITUY 958555ULAY
academic ethics. IIYIVUTTUNIIVING

CLO5 use digital technology to find %aqﬁﬁuﬁmﬁgﬂmmaq
accurate information.

CLO6 demonstrate leadership and
followership in collaborative tasks,
encompassing the articulation of
personal viewpoints and the attentive
consideration of contributions from
group members.

746-541 mteldtlumnadinmans laswnddy | diSeuans 1. Usgifiuannauildsu

NIAUAFAIANT

1. gouussenelminainug

LALANUNLABE190 DY

UBUNUY
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. A - NAANSNISISEUS QRNEEH BN1Tiaunas
(Module)/ %u28 A195UN8YAIYT (Module) - v o -
- Y83Yn3Y1 (Module) N13AANIIIYUZ Usziiuna
nn
YAIYIMIVeAnATT | Research topics in mathematics; CLO1 a3u1evannshasng e uniieitediu wilumdn niswasnged | 2. Yssdiuainnmisiiaue
MIPAAAIENS research projects in mathematics denfnulaeg1agneias wazsUNNNEULY U
(Module: Selected CLO2 Uszgnaldmguijuniiendesluudlam | duauedusengy 3. Uszifluannnisedusne

Topics in
Mathematics)

6((4)-4-10)

nepfineanslaoggnies

CLO3 uhtlymmendnmmansismualiludu
Seuldegregndes

CLO4 af1dlasanugaenntinaansinuende
padmSluduSould

cLO5 THmeluladAdviaiiteduutoyatignses

CLO6 wansnzrtuazdmulunsviiaudu
nau TaLanInNLAAuLAe Ul
ANLARLIUAINEINTNYBINGY

Students are able to

CLO1 correctly explain principles and

theorems related to the topic studied.

CLO2 apply relevant theorems to solve
mathematical problems correctly.
CLO3 solve the mathematical problems

given in class correctly.

L a b ¥
- dannsiseuiuuuldlam

\Jugnu (Problem-based

learning)

- dansiseudiiiinrinee

ANFIATIEIMTIINING
UNANUIVINITUTD
ynANLIILLNalian

ANUeNleIALg

- dnsiseuilivianinse

AuAuuazUsviiiudeya
PNUNAUTIUIN
wanvianglagly

Aaa o

walulagnlva

- dansiseuslvinansds

ANMUTDANINIIYINT
lidmwaauvesfduin

1d3 1
Wunaunuiazldasn

nausazLanUdsY
AMUARLAILAINENTN
Tungu

4. Uszitiuann
nSNAEeU

5. Uszidiuaneaudedng
Tunsiau

6. UsziliuannnIso19es
Lma'aﬁmmm%’aadaasm

0NADI
U
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S9E - YA o e A - — .
NAANSNITLILUS naNIsU BNITINLAY
(Module)/ niqg A193U18YATYT (Module) - N e a -
- ¥83Yn3¥1 (Module) N13AANIIIYUZ Usziluna
CLO4 create mini projects in mathematics LHUUNAIIUY A385TTUMAY
appropriately based on classroom 53YIUTTUNIIVING
knowledge. %aaﬁﬁuiauﬁgﬂmmm
CLOS5 use digital technology to find
accurate information.
CLO6 demonstrate leadership and
followership in collaborative tasks,
encompassing the articulation of
personal viewpoints and the attentive
consideration of contributions from
group members.
746-552 NsARBIALIN TBMsARLasuATYnIde | ElSeuaunse 1. vsseneuazrUfoAnslu | 1. Ussiuainmsviaui
YAIYVINGINTT APz Jusuinisuesdymseanuda | CLO1 L‘hLauaLLmﬁﬂﬁugmmqm’meam%ﬁ FuSeunaznsnou lasunounng
Awinwasinalulad | Waunusssuihlugnsuidanegiadu ddrydvsuanifunasldiaiosdiems AN LAZNOUNINBIU | 2. Usziliuainnisliaiia
N599ALUY FunouuariidvuisAndoulosdgmee o adlamanslunslesiziwazuitgmls | Whihaualusnengu sdolunsvin
(Module: warnsuilymeaduszuy uming CLO2 Uszgnadldnszuiun1sAnidemuin 2. Inliseuian Aanssuluduidon
Computing Science | wiiRavniadamansfidfudmivasis swdnsNsAnuazuAmIaaieszi anunsalasadu 3. Uszilluannnsaey
and Design fyadndady uranda ata n1suszendld Husrudumeulunsuidamls NSUANY go8 @oulTzIng
Technology) wsesdionadinmansifiolanideyalu | CLO3 TiasgiiazUszidiunansenuves 3. weunnenulagl AU
5((3)-4-8) Tanuvisnnanduase Tiesrevuuifavan walulaflutagiu safmsidesles seuruadlagly
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ANy

N133AN15I8U3

ASn1sIanaz

Usziiiuna

yaanaluladnsidsuulaiiagnanseny
younAluladfiinty uasanuduiusve
waluladifumansau fugiueudi
walulagfdvia Uy usehvg n1sideu
1Anlagld Python 8anluu @519 UsaWaIun
KaudnsuLitymitedsimwansenusie
Finuuardandon Tneldnszuiuns
DONLUULTNIAINTTY

Computational thinking, process of
thinking and solving problems
analytically, imagining problems with
abstract thinking leading to problem
solving in a systematic and sequential
manner, connecting problems and
solving them systematically;
introduction to key mathematical
concepts for STEM, linear algebra,
calculus, statistics, applying
mathematical tools to analyze real-

world data; analyze key concepts of

mswasunlasmamaluladiuaans
dus a1
CLOA 9RNKUUTUINUNITINNTSEUTAY

aa v

wnvsaziudnwilpgldmaluladgida

cLO5 TnelulagAdviaiiledudutoyauaziite
nsdanImivnsle

CLO6 uananzfimazgaulunisinanuiu
ng

Students are able to

CLO1 present key mathematical concepts
for STEM and use mathematical tools
to analyze and solve problems

CLO2 apply computational thinking
processes, including analytical
thinking and problem-solving
methods in a step-by-step manner to
solve problems

CLO3 analyze and evaluate the impact of

current technolosgies, including linking

Aaa o

waluladidvia Jinsien
LazdaATIE LAY
PRSI

4. waRouanasusiuiy
J¥NINB19158 HLS8U
nazuuluUsELAT
AN TARIUN

5. 9RNWUUNTANTIUAULUY

= Y a
LWE]LLﬂﬂin’]G]’]QJLLU’Jﬂﬁ

4. Useiunannng
WEUBIUY NTHBU
A1DNY N1SHERIAINY
a =3
ARk

5. UseLiuann1501999
ERNTHELBNIGHE

9E19gNFBY
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- Y83Yn3Y1 (Module) N13AANIIIYUZ Usziiuna
nf
technology change and its impacts; technological changes to other
relationship of technology with other disciplines
disciplines; basic knowledge of digital CLO4 design learning materials based on
technology, artificial intelligence, coding STEM education principles using
using Python; design, create or develop digital technologies.
work to solve problems that take into CLO5 use digital technology to search for
account the impact on society and the information and for accurate
environment, using the engineering academic communication
design process CLO6 demonstrate leadership and
followership in group work, express
opinions and listen to the opinions of
group members
721-555 Anuduun unfleuueznsdunyseian ARV 1. ussenewasUfumnisly | 1. Yssidiuainnisaey
yodvuneluladuar | vesmelulafuazuinnssy einiswae | CLOT ofunsuasduunUssinnimaluladuaz | duidsusaznisnou 08 doUNaNIAFBY
winnssuineremans | maluladadelnimalulagndsau winnssuineemanslastiagneies A Uangnn
(Module: wialulagueud elulageinie wag CLOZ oS uneuIMmawesine msuazmalulad | 2. danisBoumsaouiicy | 2. Ussiiuainnisyiaud

Technology and
Science Innovation)

6((4)-4-10)

wialuladasielmidu o nansenuueInis
Wawmanaluladsetindinunas
SITUUIR TTUULAZNTEUIUNTATS

YINNISUINGIANENST NTDDNWUULTITLIA

adelvy STUULATNTEUIUNISES 9
YINNSSUAUINEFanskazinaluladlu

anunsaidagtuldeagnies

NSIEUVDIRITEULUY
BagnlngtauningIy
iauad vinseaulay

o [ !
UINEHUD L'U‘L!i']ﬁmfj{ll

AsUNDUNLNY 189U

LAZNITULEAUD
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ANy
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Usziiiuna

[ 1 s

AINTIN ANUENTUSIEINIYYS Faa
winnssy waluladuazdwindo
nsdifnwnAstumaluladuazuinnssy
AUTARAENS NISNYATHATEINNT
Was9 U waluladhdvialazAounmes
Usuihusauadeluduinenmeans wullduy
msaualuladuazuinnssulusuiam
NaNIENUTILIRNTTULAZIMALUlATsE
Firunaziandon

Background, definition, and
classification of technology and
innovation; modern science and
technology consisting of energy
technology, robotic technology,
astronautic technology, and other
modern technologies; systems and
processes for innovation in science and
technology; impact of technology
development on society and the

environment; ecological engineering

CLO3 Awnswinsdifinuniafuianmans
NINYATUAZOIMNT WAU WAlulad
AIVALAZADNNIADT NANTETNUYES
uinnssuuazwalulagnedsan n1s
dnnsSeuduasdundonlfesnagnies

CLOG FuasrzsivsuidiuiiiAnduneldifeuls
wiadednmInermansiasinaluladle
GHRMHGIEN

CLO5 YiaueUssfuiiAntuLasiauenany
NMIERNLULLIRNSSURUMU e
widgynlaegnegnaes

CLO6 uwanI@anianNilANEITULaY

ITYIVTTUNIVING

'
aa o A

cLo7 MneluladAdviaiiedudutoyatignses

CLO8 wansnztuazdnulunsiaudu
naw TaLanInNLAauLAe Ul
ANLARLIUAINEINTNYBINgY

Students are able to

3. nlMSEU3N

A01UNITUDTI IR
UsseneneulagIngIng
Meuanniusyaunsal

(2PN

4. 1pUNLNEUIIAUAIN

nsdAnwIYIUING
AtinFans walulad

Y

I LaINYIFAENS

)

IAVITIB9U

5. UBUNUNEIITDLS DY

AUAILAZYINSIZULAY

WUURNIAR

6. WaRgLanUasusiu

a

JENINB19158 KIS
LALWUILIUNI DFD1UY
= 2 a
A5 Anwnluuseuud

Aean1sUTuUTuaY

PRI

3. Usziiuannnisinaiig
sadlelunisvinnanssu
TuduBey

4. Uselilunaannnig
UNAUBNU NTADU
AN NISLERIAIIN
AL

5. Usziliuannan
Fodmdlun1svhau

6. UszlluannIso19d9
uaTinvesteya

EERNARELN
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design; relationships among human
beings, society, innovation, technology,
and the environment; case studies;
material science, agriculture and food,
energy; contemporary issues in science
and innovation; trends of technology
and innovation development in the
future; impacts of technology and

innovation on society and environment

CLO1 explain the definition and
classification of science and
technology innovation correctly.

CLO2 explain the approaches of modern

science and technology, systems and

processes for science and technology

innovation in the current situation
accurately.

CLO3 analyze case studies in material

science, agriculture and food, energy,

digital and computer technology, and

the impact of innovation and

technology on society, learning

management, and the environment

correctly.

CLO4 synthesize issues arising from

scientific and technology conditions

or limitations properly.
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CLOS5 present arising issues and results from
original innovative designs to solve
problems appropriately.

CLO6 demonstrate discipline, honesty, and
academic ethics.

CLO7 use digital technology to find
accurate information.

CLO8 demonstrate leadership and
followership in collaborative tasks,
encompassing the articulation of
personal viewpoints and the attentive
consideration of contributions from

group members.

121-556
YAINININGINTZIY
FINNUaTHAR N
1

(Module: Bio-based
Resources and

Bioproducts)
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Natural bioresources: plants, animals,
and microbes; biodiversity; importance
of bioresources and their sustainable
utilization; local wisdom in bioresource
management; natural products; types of
extraction methods; mechanisms of
extraction; extraction apparatus;
advanced extraction techniques;
analysis of significant substances in
samples; bioactivity assays of natural
products; bioprocesses and products;
circular design of bioprocesses; research
work on bio-based resources and

biological products; bio-innovation
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Students are able to

CLO1 describe the importance of bio-based
resources and propose guidelines for
their sustainable use by using local

wisdom concepts.
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CLO2 select appropriate methods for
extraction and bioactivity analysis of
natural products.

CLO3 design circular bioprocesses and
bioproducts.

CLO4 present bio-innovative concepts for
management or utilization of
bioresources.

CLOS5 present a learning management plan
on biological resources and
bioproducts based on STEM
education principles.

CLO6 use digital technology to find
accurate information.

CLO7 demonstrate leadership and
followership in collaborative tasks,
encompassing the articulation of
personal viewpoints and the
attentive consideration of

contributions from group members.
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(Module: Selected
Topics in Sciences
and Technology)
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Students are able to

CLO1 analyze the feasibility of developing

innovations to address social,

environmental, and economic issues
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utilizing the knowledge gained in
class.

CLO2 present the concept of designing
scientific and technological
innovations through STEM education-
based learning.

CLO3 design scientific and technological
innovations through STEM education-
based learning.CLO2 present scientific
and technological knowledge to
accurately solve the specified
problems.

CLO4 demonstrate discipline, honesty, and
academic ethics.

CLO5 use digital technology to find
accurate information.

CLO6 demonstrate leadership and
followership in collaborative tasks,
encompassing the articulation of

personal viewpoints and the
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attentive consideration of
contributions from group members.
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Application of
Artificial
Intelligence in
Learning
Management)
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Students are able to

CLO1 propose ideas for using Artificial
Intelligence in teaching and learning
management.

CLO2 design and develop an Artificial
Intelligence system for learning

management. tools and techniques

for accurate analysis of radiation,
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Application of Artificial Intelligence in
learning management meaning and
types of artificial intelligence; basic
concepts of machine learning and deep
learning; applications of artificial
intelligence in learning management;
the importance of artificial intelligence
in developing and managing education;
artificial intelligence tools and
technologies in education; creating

content and learning experiences using

isotopes in various samples, in
accordance with standards.

CLO3 demonstrate discipline, honesty, and
academic ethics.

CLO4 use digital technology to find accurate
information.

CLO5 demonstrate leadership and
followership in collaborative tasks,
encompassing the articulation of
personal viewpoints and the attentive
consideration of contributions from

group members.
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artificial intelligence; assessment and
improvement of learning with artificial
intelligence; using learning data to
improve and develop teaching and
learning processes; ethics and security
in the use of artificial intelligence in
education; ethical impacts of using
artificial intelligence in education;
designing and developing artificial
intelligence systems for teaching and
learning; case studies of artificial
intelligence in learning management;
skills required for using artificial
intelligence in education; using artificial
intelligsence to assist students with
special abilities or special needs;

artificial intelligence project for learning
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Digital Era)
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Science and mathematics context in the

digital age; science classroom design;

selection and practice of science and
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FNTINVRINGY

Students are able to

CLO1 describe the concepts and principles
of nature of science and mathematics

that can be established
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mathematics tools for learning; activities
to enhance science and mathematics
experiences; outcome-focused
classroom design and feedback design;
online and hybrid classroom design;
principles and types of educational
innovation; design and development of
instructional media consistent with the
21st century; selection of appropriate
innovations and technologies to
develop learning management and
mathematics in the digital age;
presentation of science and
mathematics learning management in

the digital age

CLO2 describe the concepts of
contemporary teaching and learning
accurately

CLO3 design classrooms based on
outcomes-based learning principles
and reversible design

CLO4 design science and mathematics
teaching media that are relevant to
the 21st century

CLOS5 present concepts and create
innovations in science and
mathematics learning in the
classroom

CLO6 demonstrate academic integrity and
ethics

CLO7 use digital technology to search for
accurate information.

CLO8 express opinions and listen to the

opinions of group members
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(Module: Research,
Evaluation, and
STEM Education
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Students are able to

CLO1 explain the principles and concepts of

STEM learning management practices
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Principles, concepts, and regulations of
STEM learning management; up-to-date
strategies in lesson planning; guidelines

for choosing modern tools to promote

STEM learning management; importance

of STEM learning strategies; application
of appropriate innovations in creating a
modern learning management plans;
principles, concepts, and practical
guidelines for research in STEM
education; study of conditions and
trends in STEM research; analysis,
synthesis and criticism of research;
conducting scientific research studies;
conducting research in STEM education
to develop student learning and solve
classroom problems, including research
ethics; writing and conducting research
to develop learning management,

including presentations; principles and

CLO2 create innovations to develop modern

CLO3

CLO4

CLOS

learning management plans

analyze and synthesize research to
design STEM education research
select research tools and STEM
education assessment

design research in line with STEM

education

CLO6 reflect on approaches to using STEM

CLOT

education to solve problems and
manage learning in accordance with
academic principles

write reports, present research and
STEM

assessment  of education

studies

CLO8 demonstrate academic ethics and

morality
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techniques of measurement and
evaluation in STEM subjects; evaluation
design, measurement quality
verification, the application of tools for
learning outcomes assessment, quality
assurance
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(Module: Innovation
of Electronic
Inventions for
Education)
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Basic of STEM knowledge for interested
artefact; material selection; tools
practicing; mechanic system and design;

physics of inventions; control system;
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embeded system; electronic operation;
microcontroller; sensor and transducer;
internet of thing; programming;
engineering design; design thinking;
apply the knowledge acquired to
develop or create media, inventions or
innovations that are interested to

teaching and learning

CcLO5 MmnluladAdviariiedududoyatignsies

CLO6 uwananmzdtuazimulunisianudu
naw sauaansA AL STl
AUAATIUIINAUNTNTBINGL

Students are able to

CLO1 explain fundamental knowledge about
radiation, isotopes, and analytical
techniques related to radiation
propagation as a suide for problem-
solving.

CLO2 use tools and techniques for accurate
analysis of radiation, isotopes in
various samples, in accordance with
standards.

CLO3 design problem-solving processes to
assess the impacts of radioactive
contamination using mathematical
modeling.

CLO4 present knowledge and create

innovations in electronic inventions
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through STEM education-based
learning.

CLO5 use digital technology to find
accurate information.

CLO6 demonstrate leadership and
followership in collaborative tasks,
encompassing the articulation of
personal viewpoints and the
attentive consideration of

contributions from group members.

746-556

YAV WITOANHTT
Maazdufnu
(Module: Selected
Topics in STEM
Education)

6((4)-4-10)

delagiuihaulamsaziiudng
Current interesting topics in STEM

education.
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Students are able to

CLO1 present the concept of designing
innovations to solve problems in the
classroom based on STEM education
principles.

CLO2 design innovations to solve problems
in the classroom based on STEM

education principles.

CLO3 apply research published in academic

journals to solve problems in learning
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management based on STEM
education principles.

CLO4 create research to solve problems in
the management of mathematics and
science education based on STEM
education principles.

CLO5 demonstrate discipline, honesty, and
academic ethics.

CLO6 use digital technology to find

accurate information.

CLO7 demonstrate leadership and
followership in collaborative tasks,
encompassing the articulation of
personal viewpoints and the attentive
consideration of contributions from

group members.
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746-595 duun 1 1(0-2-1)
Seminar |

msnwamAdelurderhaulansuinnssuadinmanivieasiufnuainunantlunsasseiu
i MsefunslaziiauenaAfeidnuneldinisguanazduugtiivese1ase

The study of research on interesting topics in mathematics innovations or STEM education
from articles published in international journals, along with the discussion and presentation of the
research findings under the supervision and guidance of instructors

ALIEUANTD

1. Ansgiunamnideitadunnmadunsssgndldadamansiiiouitiymussyuey gaamnssu
udnluiiuil viofladunsoulumsiansBoudmuiumisaniufine

2. AoanTinnislegnaesanamdnivinis

3. funderiands sheudilanazUsuifiudeyaasaumauazuunfnanuvasdoyaiivainaislag
THmelulagadviaiiothunldlunsdnuunarwdumunldediagndes

4. AnwumaeAfeiiafuilunsasinnsyiuumnsinieuiaiiausldegignies

v P

5. hausauduBulugugiiiuasnuioussainguszasddiimuele

6. LLﬁﬂ\‘i@aﬂﬁﬂﬂ’ﬁuﬁ@ﬂJﬁiﬁﬂJLLag‘\ﬁ‘iEﬂUiimﬂ’]ﬁ%’]ﬂ’ﬁ

Students are able to

1. analyze research articles to provide guidance on applying mathematics to solve problems
in local communities and key industries in the area, or as a framework for designing STEM education-
based learning.

2. communicate academically according to academic standards.

3. find the facts, understand and evaluate information and ideas from a variety of sources
using digital technology in order to correctly study seminar articles.

4. study research articles published in academic international journals and present them
correctly.

5. collaborate with others in both leadership and subordinate roles to accomplish specified

goals.

6. demonstrate discipline, honesty, and academic ethics.
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746-596 fuwU 2 1(0-2-1)
Seminar |l
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neldnisnuatarALuLve1919158

The study of research on interesting topics in mathematics innovations or STEM education
from articles published in international journals, focusing on either a continuing topic or a new and
distinct topic in Seminar |, along with the discussion and presentation of the research findings under
the supervision and guidance of instructors.

ALTEUANTD

1. '31,@5131}‘1&%51’%%13‘1}?U'1/1mm3ﬂ°’8LﬁaLa‘u%ﬁ%LLfyﬁjzy‘mGuaasqmuLLazqmammmwﬁﬂIuﬁuﬁ %30
LﬁaLﬁuﬂiauiumﬁmmsL%‘Emimmmmmmﬁmﬁﬂm

2. fheviendvinsniadamansisoaviudnwlagneies

3. fundanionss imnudhlauasUssiiudeyaamsaumeanazundnanunasdoyadivarnvanslag
THneluladadviaifiothunldlumsdnwunanuduuuiliegragnies

4. Anwumandfefiffuilunsasinnsseduuuindouisininsldaggniios

5. hausauduiBulugugiiiuasdauiiovssainguszasdfidmunls

6. WARIDBNINAIUIIANSITULALITIOIUTTUNIIYINT

Students are able to

1. analyze and synthesize research articles to propose solutions for community problems and
key industries in the area, or to provide a framework for organizing learning based on STEM education
principles.

2. effectively communicate academic disciplines in mathematics or STEM education.

3. find the facts, understand and evaluate information and ideas from a variety of sources
using digital technology in order to correctly study seminar articles.

4. examine research articles published in international academic publications and evaluate
them accurately.

5. collaborate with others in both leadership and subordinate roles to accomplish specified
goals.

6. demonstrate discipline, honesty, and academic ethics.
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Advanced research in mathematics that generates new knowledge or innovations to solve
community and industry problems, conducted in accordance with proper research methodology,
while strictly adhering to the ethical standards and integrity of research.

AL TEUANT

1. ponuuKazdaAzinansIsoandamanisunoliiAnauslvsinieuiansslvsiileudtym
YUYULALONANNTTH

2. themeannuiiAnwnazAndulsignsios

3. Minelulagfdvialunisfumuazidendeyaithluldflunsdniumsidels

4. hawsmsuiBulugugiiiuasdnuiiovssainguszasdfidmunle

5. KAAIDBNENAINIAMSITULATITTUIUTTUNIIVING

Students are able to

1. design and synthesize mathematical research outcomes that generate new knowledge or
innovations to solve community and industry problems.

2. accurately convey the knowledge acquired and developed.

3. use digital technology to search for and select data relevant to the research process.

4. collaborate with others both as a leader and a follower to achieve the defined objectives.

5. demonstrate moral integrity and academic ethics.

746-598 INg1ANUS 12(0-36-0)
Thesis

v Y a

nsfnwIAuAINIdesERUIMUAtinAansounalvinnu s IndvIeuinnssuaunJaymyusulay
geavnTsulagnewuseileuiside Inednduluasseussanayasesssuveamideegruasansn

Research in mathematics that generates new knowledge or innovations to solve community
and industry problems, conducted in accordance with proper research methodology, while strictly
adhering to the ethical standards and integrity of research.

AL TEUANTD

1. senuuuLazdunsEsinamsITensadineansduneliAnanuilmivieuinnssulmiieudtaym
PUBULALYNAINNTTY

2. dﬂwammmiﬁﬁﬂmLLazﬁ@ﬁulﬁgﬂﬁm
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3. Mneluladidvialunsfumuazidendeyaiithluldlunsdidunsidels

4. hawsduBuluguziiihuasdanuiioussg inguszasdiifmunld

5. LLﬂﬂQ@aﬂaﬂﬂ’ﬂﬂJﬁﬂmﬁiﬁuLLazﬂiSBWUiimVl’NfJ‘mﬂﬂi

Students are able to

1. design and synthesize mathematical research outcomes that generate new knowledge or
innovations to solve community and industry problems.

2. accurately convey the knowledge acquired and developed.

3. use digital technology to search for and select data relevant to the research process.

4. collaborate with others both as a leader and a follower to achieve the defined objectives.

5. demonstrate moral integrity and academic ethics.

746-599 @15UNUS 6(0-18-0)
Minor Thesis
Ay v o = o & = . P Y] = & A
UIIYAIUNITIANTIIYUIAULUIN AL A UAN YT (STEM Education) tWan1sweaunn1sane lunud
gurulalneEnluluaTseIuITULAYITEEIINVRINTITL oL 1ATIATA

Research on STEM Education for developing education in community areas, with strict
adherence to the ethical standards and integrity of research.

ARG RHEER

1. sonwuUNWITeAuMIIANISSeuImuL LI Naznufnwlignaewusedeuisive

2. dwwammmi’ﬁﬁﬂmLLazﬁ@ﬁulﬁgﬂé’m

3. Mneluladidvialunisfuvuazidendeyaiithluldlunisdidunsidels

4. hawswduBuluggiiihuasdanuiioussg nguszasdnifunls

5. KAAIDBNENAINIAMGITULATITTUIUTTUNIIYVING

Students are able to

1. design research on STEM Education correctly according to research methodology.

2. accurately convey the knowledge acquired and developed.

3. use digital technology to search for and select data relevant to the research process.
4. collaborate with others both as a leader and a follower to achieve the defined objectives.

5. demonstrate moral integrity and academic ethics.
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NANGATLAN W.A. 2563

nangnsuSuUse w.e. 2568

INGIUNUS 36 NIEAR

® LU N WUU N 2
PUINIVIVIAU 9 hUIeAA
PUIAIVWADN 9 UUWAA

INeTNuUS 18 iein

® LNU Y
PUINIBIVIAU 15 AUI8AH
PNV WADN 15 UUIWAA

A5ANUS 6 NN

AINYIANUS 36 MU

® LY 1 LuulvIns (n 2)
PUINIVIVIAU 12 RUILAH
PUINIVADN 12 KU

INIANUS 12 nuena

® LU 2 WUUIBITN
PUINIBIVIAU 12 RUILAH
PUIAIVVABN 18 UUILAR

A5ANUS 6 MR

$1879%1

WU N WUU N 1 36 U8

WY 1 LUUBINI5 (A 1) 36 wulens

NUINIVIUIAU NNINIYIUVIAY
746-691 duwun 1% 1(0-2-1) | 746-595 duuun 1% 1(0-2-1)
746-692 Fuwun 2% 1(0-2-1) | 746-596 duuun 2% 1(0-2-1)
nednus ngdnus
746-698 ANHnus 36(0-108-0) | 746-597 I IUNUS 36(0-108-0)
WAUNTSANEN
LAY N BUU N 2 36 Nenn WY 1 WUUAYINISG (R 2) 36 vena
RUINIBIVIAU 9 NUIWAA RUINIYIVIAY 12 HUwAR
746-511 MTIATIBRUTEENA 1 3(3-0-6) Lyihunde
746-541 NTIATIEATIANAY 3(3-0-6) laidndn
746-582 INYINITAIUIN 3(3-2-4) laidndn
746-582 M3spuiadinenaniUsvend  3(3-2-4) aidundn
Tumnassuil 21
746-691 duuun 1* 1(0-2-1) | 746-595 duwun 1 1(0-2-1)
746-692 duNUN 2% 1(0-2-1) | 746-596 duuun 2 1(0-2-1)
HEGY 746-521 goiwsuileuineiay 5(3)-4-8)
WAZFLUULTIANAAENS
wslaidl 746-551 YAV asAUANY 5((3)-4-8)

a = ) a
“UINAYILAdN 15 BUIunNa

NUINIVABN 12 U8

746-512 JMTIATIERUTEYNA 2

3(3-0-6)

Taitunan
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NANGATLAN W.A. 2563

nangnsuSuUse w.e. 2568

746-513 NMTAATIZATIHIATULAY 3(3-0-6) laidanda
nsUsend

706-521 aumadseyiusandiyduge 3(3-0-6) Lyidundn

746-522 @unTsaiteuiusy oy 3(3-0-6) Lyidundn

746-542 MIlATeidsiuariugs 3(2-3-4) sidundn

746-543 FALUULTIAUAAENS 3(2-3-4) laidanda

746-571 Iﬂiﬂﬁ%ﬂqsﬁauﬂal,l,avﬁzumu%% 3(2-3-4) laidanda

746-572 NT9DNLUULAZILATIZY 3(2-3-4) laianda
Funouds

746-573 NMs3puiueA3es 3(2-3-4) lsitdandn

746-574 1As9918 Uz MILTiBY 3(2-3-4) laianda

746-575 M3viwilestaya 3(2-3-4) Lsidundn

746-576 szuvativayunsdnaula 3(2-3-4) aihundn

746-577 NIIATUITIVUIY 3(2-3-4) laianda

746-583 Adlnenansuszgnadmiung 1 3(3-0-6) lsitdandn

746-584 AdlnenansUszgnAdmiung 2 3(3-0-6) lsitdandn

746-585 5310809094 3(2-3-4) Ll
ARIRFNENTUSTENA

746-611 \3UIARIALTIDYRUS 3(3-0-6) Lyihunde

746-641 sp\JsUlvauNTInouny 3(2-3-4) laianda

706-651 adamamAnmnzaniign  3(2-3-4) lshundn

746-661 MINATIERALlOLAARNGIUSU  3(3-0-6) laidndn
QRbIS)!

746-662 ARAANEANSETNSUAT 3(3-0-6) laianda
A15oUNUSNITRY

746-662 NMTAATIZATIANAVEINTU 3(2-3-4) laidundn
N98U

746-690 WVAAATINI 3(3-0-6) laianda

a s (3
AAAERTUTEYNA
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NANGATLAN W.A. 2563 nangnsuSuUse w.e. 2568
Alldl 746-511 YpIARIAIATIEAAENIS  6(4)-4-10)
APTIEATINIATY
WAnlald 746-512 yadvmeneladuagneneala  6(4)-4-10)
gonund
wislidl 746-513 YA INYANN 6((4)-4-10)
wislidl 746-522 v e InneAdaaans  6((4)-4-10)
wislidl 746-523 v ITeantuny 6((4)-4-10)
wislidl 746-524 v aluAaRNdmMIUAT1  6((4)-4-10)
RPN IR P!
Alidl 746-531 YoInAdinmansuasn1s  6(4)-4-10)
Weulusunsy
Wi lald] 746-532 vy useivg 6((4)-4-10)
wnlald 746-541 YAINVITRANATING 6((4)-4-10)
AAANERS
NYITLNUS 12 weia etnus 12 wiuaeia
746-697 AnHnus 12(0-36-0) | 746-598 Inentinus 12(0-36-0)
WY U 36 NUQEAN WA 2 WUUATITN 36 U287
NUINIVIUIAU 15 Rud2ein WNINTYIUVIAU 12 wilefin
746-511 MTIATIEiUsEYNd 1 3(3-0-6) Tyihundm
746-541 NMTIATIEATIAUAY 3(3-0-6) laitundn
746-582 INYINITAIUIN 3(3-2-4) laidandn
746-582 M3seuiadinenanissend  3(3-2-4) Laidunda
Tumnissei 21
746-691 duuun 1 1(0-2-1) | 746-595 duuun 1 1(0-2-1)
746-692 &uyun 2 1(0-2-1) | 746-596 duuun 2 1(0-2-1)
746-692 duuun 3 1(0-2-1) laid3ndn
Anlad 746-551 YAmasANAnY 5((3)-4-8)
WA laid 746-552 Yo AyIneINsAImae  5((3)-4-8)
wialulagn1seaniuy
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NANGATLAN W.A. 2563

nangnsuSuUse w.e. 2568

YUINIYNABN 15 BUWHA

NUINIVNABN 18 W28nA

746-512 JwN9RATIEiUsEYNA 2 3(3-0-6) Tyihundm
746-513 NTIATIEMTINATULAE 3(3-0-6) Tyihundm
n1suseynd
746-521 aumsidseyiudaniiyduge 3(3-0-6) Lsidwnda
746-522 aun1svseyiusoy 3(3-0-6) Tyihundm
746-542 MIlaTeidsiuaiugs 3(2-3-4) Lsidwnda
746-543 FALUULTIANAAIEAS 3(2-3-0) Taihundm
706-571 lassadedoyauariunous 3(2-3-4) lsitdandn
746-572 MIDDNUUULALIATIEN 3(2-3-4) yihunda
funous
706-573 M3FouiUeAIes 3(2-3-4) Lshdundn
746-574 lasangUsyanniiey 3(2-3-4) Laihundn
746-575 M3viwilostaya 3(2-3-4) Lshdundn
746-576 syuvatiuanunsindula 3(2-3-4) s
746-577 MIAIATIVUIY 3(2-3-4) yihunda
746-583 Adlnenansussanadmiung 1 3(3-0-6) i
746-584 Adlnenansussanadmiung 2 3(3-0-6) aidunda
746-585 sx\J8udn N9 3(2-3-4) laitandn
ARIRFNENTUSTENA
746-611 L350 IAMINTIDYRUS 3(3-0-6) ahundm
746-641 seilgUTBaNTNSUnY 3(2-3-4) yihandn
706-651 adamamAnmnzaniign  3(2-3-4) adhundm
746-661 NMTATzRalauAaANEUsU  3(3-0-6) Taiundn
N3
746-662 ANAAIARSEINTUAT 3(3-0-6) adhundm
A15oUNUSNTRY
7646-662 NMTBATIEMTITNAVAMTU 3(2-3-4) lyihundm

AU
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NANGATLAN W.A. 2563

nangnsuSuUse w.e. 2568

746-690 WUaARATINI 3(3-0-6) Taihundm
AdinAARSUTEENA

WAnlaid 721-555 yanvunalulaguas 6((4)-6-10)
WINITUINGANENT

Wwlid 721-556 YAV IMINGINIFINTINN  6((4)-4-10)
WAEHANTMNTINN

WAlid 721-557 Y IITRANATINI 6((4)-4-10)
Weeanskazalulag

Alaldl 746-533 Yy nsusEenely 6((4)-4-10)
Ty seavglunisdanis
Seu3

Alaldl 746-553 gpInNsIamTieus  6((4)-4-10)
WeMansLarANNFENS
lugARvia

WAnlaid 746-554 YIYINITe Usediuna  6((4)-4-10)
wazUfURNsazANAne

WAnlaid 76-555 ypAvuinnssudsUssivg  6((4)-4-10)
madidnnsedindiile
nsAne

W laid 746-556 Y atennasnvay  6((4)-4-10)

LALANY

a159nUS 6 wdaenn

asunus 6 wdaena

7046-697 @15UNUS

6(0-18-0)

746-599 @15UNUS 6(0-18-0)
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2131385 TURnYaUNANgAS
1. 5A.03. 913LNT AND

Wnsfnwgan  Use. (adinenand), 1. uiina

mazausaulundngasi

e Fadmn

746-511 YAIWIAUNIATIERALNTIATIZITT AT
746-512 gy meneladuazonaladanun

746-513 YIYNYAIA

746-541 YPIYIITVRANATINALIAFNENT

746-551 YAV AT AUANY

746-553 YAIYINTIANTIOUTINGIMANTUAL ANAAIEAT UL AR
746-554 993319398 UsziliunauazUfURnsazihudne
746-595 s 1

746-596 dxuu 2

746-597 Inentnus

746-598 Inentnus

746-599 ansiinug

o

a =~ a }74 o/ =
NAITUIIYHAT/TD NAITUNIIVINTTEBUYNAY 5 U

o/

NAIIUIVINANUN LUINTEITNIIBING

a

AYDUNANGATUAY
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AIARNUIN €

AYRlnL
6((4)-4-10)
6((4)-4-10)
6((4)-4-10)
6((4)-4-10)
5((3)-4-8)
6((4)-4-10)
6((4)-4-10)
1(0-2-1)
1(0-2-1)
36(0-108-0)
12(0-36-0)

6(0-18-0)

1. Pue-on, P., Sama-Ae, A., & Boonpok, C. (2025). Characterizations of quasi (Tq, T2)-continuous

multifunctions. International Journal of Analysis and Application, 23, 59.

https://doi.org/10.28924/2291-8639-23-2025-59

2. Thongmoon, M., Sama-Ae, A., & Boonpok, C. (2025). Upper and lower weakly quasi (T1, T2)-

continuous multifunctions. International Journal of Analysis and Application, 23, 45.

https://doi.org/10.28924/2291-8639-23-2025-45


https://doi.org/10.28924/2291-8639-23-2025-59
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3. Boonpok, C., Sama-ae, A. (2025). Characterizations of &;-Bl-paracompactness concerning an
ideal. European Journal of Pure and Applied Mathematics, 18(1), 5732.
https://doi.org/10.29020/nybg.ejpam.v18i1.5732

4. Boonpok, C., Sama-ae, A, & Raktaow, P. (2025). Characterizations of generalized
paracompactness in ideal topological spaces. European Journal of Pure and Applied
Mathematics, 18(1), 5570. https://doi.org/10.29020/nybg.ejpam.v18i1.5570

5. Chiangpradit, M., Sama-Ae, A., & Boonpok, C. (2025). s-(T4, Ta)-continuity for multifunctions.
European Journal of Pure and Applied Mathematics, 18(1), 5634.
https://doi.org/10.29020/nybsg.ejpam.v18i1.5634

2. 57.93. ndRy SuUS
WNsAnwgean  Ph.D.(Applied Mathematics), University of Leeds, UK

mszaudaulundngasil

sWedvn Fedmn VRERT)
746-521 Y3153 D8 UIRTIR AL AMUUTIATINANERNT 5((3)-4-8)
746-522 YPIYINAINNNALAFANENT 6((4)-4-10)
746-541 YPIYIITVRANATINALIAFNENT 6((4)-4-10)
746-551 YAV AT AUANY 5((3)-4-8)
746-552 Yy Inen1sAuInsasinalulagnIseaniuy 5((3)-4-8)
746-553 YAIYINNTIANTSISEUTINeAansiarAdinmanslugARTva 6((4)-4-10)
746-554 gaRw1n15398 UssilunanasuURnsazfindng 6((4)-4-10)
746-556 Yanyidednassinsazindng 6((4)-4-10)
746-595 dunun 1 1(0-2-1)
746-596 dxuun 2 1(0-2-1)
746-597 Inentnus 36(0-108-0)
746-598 Inenilnus 12(0-36-0)
746-599 ansinus 6(0-18-0)

NATUIVBUAZ/HID NAIIUNINIVINTTTaURAS 5 U
nanuITeinRuluTEmIeIYnIs
1. Shuaib, S. E., Riyapan, P., Jumrat, S., Pianroj, Y., & Muangprathub, J. (2024). Predictions of oil
volume in palm fruit and estimates of their ripeness: A comparative study of machine

learning algorithms. Acta Agrobotanica, 77. https://doi.org/10.5586/aa/196387


https://doi.org/10.29020/nybg.ejpam.v18i1.5732
https://doi.org/10.29020/nybg.ejpam.v18i1.5570
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2. Rungruanga, C., Riyapan, P., Intarasit, A., Chuarkham, K., & Muangprathub, J. (2024). RFM
model customer segmentation based on hierarchical approach using FCA. Expert Systems
with Applications, 237, 121449. https://doi.org/10.1016/j.eswa.2023.121449

3. Suwanro, P., Intarasit, A., Riyapan, P., & Suwanro, S. (2023). The development of flipped
classroom learning method to improve creative thinking skills in visual arts for first year
students in Art Education Program. Journal of Information and Learning, 34(1), 1-11.

4. Ritraksa, S., Photphanloet, C., Shuaib, S. E., Intarasit, A., & Riyapan, P. (2023). Mathematical
modeling to study the interactions of two risk populations in COVID-19 spread in Thailand.
AIMS Mathematics, 8(1), 2044-2061.

5. Photphanloet, C., Ritraksa, S., Shuaib, S., Intarasit, A., & Riyapan, P. (2022). A compartmental
model for assessing effects of COVID-19 vaccination in Thailand. Universal Journal of Public

Health, 10(6), 596-605.

3. WA.AT. AUNS B813Y

q@mﬁﬂmq\‘i’s’j@ Dr.rer.nat. (Applied Mathematics), University of Heidelberg, Germany
aszaudeuluvangasil

sWedvn Fedmn VRERT)
746-531 yaviadinenanskazmMaeulusunsy 6((4)-4-10)
746-532 vy useivg 6((4)-4-10)
746-533 g ivnsuszendlilaanuseivglunisiansieus 6((4)-4-10)
746-541 YAV IITRANATINIANAAENS 6((4)-4-10)
746-551 YaRmasiNAnY 5((3)-4-8)
746-552 Y3y IneIn1sAuInsasnalulagnIseanuy 5((3)-4-8)
746-555 yAvuinnssudssivinedidnnsetindiionisdn 6((4)-4-10)
746-595 duuun 1 1(0-2-1)
746-596 & 2 1(0-2-1)
746-597 Inentnus 36(0-108-0)
746-598 Aneniinug 12(0-36-0)

746-599 @15UANUS 6(0-18-0)
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NAIIUIVYLAT/YID NAIIUNIIVINTITToUNAY 5 U

NAITUALNANUN IUINTEITNIIVINIT MSLAUBIRLASUIUIYIR

1.

Pongsiri, N., McNeil, R, Saelim, R., Owusu, B. A., & Chuai-Aree, S. (2024). Spatial and temporal
patterns of land surface temperature in Greenland from 2000-2019. MAUSAM, 75(2), 543-550.
Busaman, A., Chuai-Aree, S., & McNeil, R. (2022). Simulation and visualization of rainfall
overland flow based on diffusion equation. Songklanakarin Journal of Science and
Technology, 44(1), 217-222.

Pongsiri, N., McNeil, R., & Chuai-Aree, S. (2022). Modeling long-term trends of diurnal and
semidiurnal tides in Thailand from 2004-2017. Songklanakarin Journal of Science and
Technology, 44(2), 511-516.

Busaman, A., Chuai-Aree, S., Musikasuwan, S., & McNeil, R. (2021). Flood-modeling and risk
map simulation for Mae Suai dam-break, Northern Thailand. Pertanika Journal of Science and
Technology, 29(1), 663-676.

Siripatana, B., Nopchanasuphap, K., & Chuai-Aree, S. (2021). Intelligent traffic light system
using image processing. 2nd SEA-STEM International Conference 2021, 14-18.
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213138U529MaNgATNNAY

a

1. 5A.95. ©19IMg DUNTAN

QDo

a =

Wwnsfnwgan e, (Adlaenaniuszend), . maluladasuns

9 9

s Fadmn ATRtiNE
746-524 YA EALRLAARNAIMTUATIANTOUNUSNTRY 6((4)-4-10)
746-541 YAV INITRANATINIANAAANS 6((4)-4-10)
746-552 Y3y Ine n1sAuinarinalulagniseaniuy 5((3)-4-8)
746-553 YAIYINNTIANTSISEUTINEIAanSLarAdinAanslugARTTa 6((4)-4-10)
746-554 Yaiwn13398 UssilunanasuiRnsazifinfng 6((4)-4-10)
746-595 &uuun 1 1(0-2-1)
706-596 dsUN 2 1(0-2-1)
746-597 Ineniinug 36(0-108-0)
746-598 Ineniinusg 12(0-36-0)
746-599 ansiinus 6(0-18-0)

a v

NAIUIVYUAL/H3D NAIIUNIIVINITToUNRAY 5 U
nanuITefianaluansameaivinig
1. Rungruanga, C., Riyapan, P., Intarasit, A., Chuarkham, K., & Muangprathub, J. (2024). RFM
model customer segmentation based on hierarchical approach using FCA. Expert Systems
with Applications, 237, 121449. https://doi.org/10.1016/j.eswa.2023.121449
2. Suwanro, P., Intarasit, A., Riyapan, P., & Suwanro, S. (2023). The development of flipped
classroom learning method to improve creative thinking skills in visual arts for first year
students in Art Education Program. Journal of Information and Learning, 34(1), 1-11.
3. Ritraksa, S., Photphanloet, C,, Shuaib, S. E., Intarasit, A., & Riyapan, P. (2023). Mathematical
modeling to study the interactions of two risk populations in COVID-19 spread in Thailand.

AIMS Mathematics, 8(1), 2044-2061.

2. 57.05. 8155 NABOU
’g@mﬁﬂmq\‘i?j@ Ph.D. (Pure Mathematics), Oregon State University, U.S.A.

mszudeulundngasil

IWEIYT YU nUWNA
746-511 YIWARIAIATIERLAENTIAT 8B len T 6((4)-4-10)

746-512 i meneladuazionaladanua 6((4)-4-10)
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746-513 YY1 NYALIN 6((4)-6-10)
746-541 YAV INITRANATINIANAAANS 6((4)-4-10)
746-595 duuun 1 1(0-2-1)
746-596 dUN 2 1(0-2-1)
746-597 INe1TaNUS 36(0-108-0)
746-598 Angniinus 12(0-36-0)
746-599 @uNUS 6(0-18-0)

NAIUIVYUAL/Y3D NAIIUNIIVINITTOUNRAY 5 U
HaUATeARRNWlLEMIAYNNg

1. Chaikan, K., Phon-On, A., & Tinpun, K. (2024). On the relative rank of orientation-preserving or
orientation-reversing transformation semigroups with restricted range. Thai Journal of
Mathematics, 22(1), 103-110.

2. Hazanee, A, Sama Ae, A., Phon On, A. & Makaje, N. (2022). A Distance Between Two Points
and Nearest Points in a Metric Space of Curvature Bounded Below.Thai Journal of
Mathematics, (Special Issue: The 17th IMT-GT ICMSA 2021), 229-239.

3. Makaje, N., Hazanee, A., Phon On, A., & Sama Ae, A. (2022). Hybrid Finite Integration Method
for Solving Partial Differential Equations.Thai Journal of Mathematics, (Special Issue: The 17th
IMT-GT ICMSA 2021), 212-228.

3. WA.AT. 935U T3
Wwinsfnwgan  Usa. Gnermansuazmalulagnediues) u.uiina

Doctorat, (Physique-Science des Materiaux, Universite du Maine), France’

mMszaudeulundngnsil

SWaAY odvn i28nn
721-555 yenvmelulaguasuinnssuineaans 6((4)-4-10)
721-556 YAIYINTNEINIZIVTINNUASNENTUNTINN 6((4)-4-10)
721-557 v vtefnasInIine1ransiasinalulag 6((4)-4-10)
746-551 gayaziiufnm 5((3)-4-8)
746-552 Y3y IneIn1sAuInsasnalulagnIseaniuy 5((3)-4-8)
746-553 YA INNTIANTSISEUTINe mMansiaradinmanslugaavvia 6((4)-4-10)
746-554 Yp3¥ 115398 UseiliunauazufUiRnsazihune 6((4)-4-10)

746-556 YA 1ToANATININELANANY 6((4)-4-10)



185

746-595 duu 1 1(0-2-1)
746-596 &uau 2 1(0-2-1)
746-597 Ingrdnus 36(0-108-0)
746-598 IN1TANUS 12(0-36-0)
746-599 @nSANUS 6(0-18-0)

NAIUIVYUAL/YID NAIIUNINIVINITToUNRAY 5 U
HaUATeARRNWlLIEMIAYINng
1. Katong, H., Vayachuta, L., Chotisuwan, S., and Ruamcharoen, J. (2025) Biocomposites derived
from esterifed rice starch reinforced with microcellulose fber. Iranian Polymer Journal, 34,
583-597.
2. Ruamcharoen, J., Phetphaisit, C. W., Chanlert, P., Cheming, S., & Ruamcharoen, P. (2024). Sago
starch and esterified sago starch as eco-friendly fillers for rigid polyurethane foams. Journal
of Cellular Plastics, 60(1), 23-40.
3. Vayachuta, L., Leang, M., Ruamcharoen, J., Thiramanas, R., Prateepchinda, S., Prompinit, P., Du-
aman, S., Wisutthathum, S., and Waranuch, N. (2023). Printablemicroencapsulated ascorbic acid

for personalized topical delivery. ACS Applied Bio Materials, 6(12), 5385-5398

4. weag. i Yavlny
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