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4 F D2RIP\OBBA UIN P BAMPI ZnddFB K PDOHWEVTYUD P N

060JWFSTJUZO&EVDBUJPOBMOL1IIMPTPQIZ
00A®PWIEJOHOFEVDBUJP éxéelldhdd VE B S OE\EO B !
GPDVTFTOodP O &bdhibBiSdsdienceddPs/BER PINORRTOW BWIA/ F &

2. Rogradd FWFMPQNFOUOSPODFQUVBMO'SBNFXF
0SVSSFOUOFYUFSOBMODJSDVNpProgea®D F T
EFWFMPQNFOUJQMBOOJOH &

According to thildt®nal Economic and Social Developd@0f 7)an (20.
Milestone"Thailand has a highly competent workforce that continuously |
future development needs," particulathategget.Suthe focus is on develor
higher education students with essential competencies that align with th
and innovation creation. This includes integrating research systems at
connecting research networks with centers of excellence both dol
internationally to bring together top global researchers and technolog
development and application to national progress. The plan encourages
institutions to collaborate with researchers and startup entrepreneurs
companies to develop ifradaatidousinesses. It also aims to faster partl
between universities and small and medium enterprises (SMES) in the pr
sectors to transition toward ablasedhedomovabased economy, enhancing
UIFODPVOUSZ4TODPNQFUJUJWF Odipasizédeta J U
prepare for the future world. Aligned with the Nationab&oR@gtiemaRigy (20
2, "Workforce Production and Development, Research, and Innovation t
Competitiveness," human resource developnseatasucegograzbdrngsm for
integrating Thailand into the global scestjuof.the2& key component in tf
national strategy and Thailand 4.0 policy. Preparing the workforce with e
skills, and competencies to adgptlp ¢thanging and highly competitive g
landscape is an urgent priority for national competitiveness. Scientific
development plays a critical role in achieving these goals. Mathematics a
both foundationglidisei and essential tools for advancing knowledge in
modeling for development, particularly in the digitalenajevieboprdata and
strategic planning are increasingly significant. The collection and analysi
adanced expertise in mathematics, statistics, and computing. In response
emerging changes, the Department of Mathematics, in collaboration with
Statistics, has revisdeiid) P S oHrdg@lid MdRhE i fett{ateProgram)
to better align with these demands. The program now incorporates adva
and statistics education and research, leading to a renamigg Bfl2He Br8gh:
11JM P& ih Mathematics and Statsat® (bgeamg."



0"OBMZTIJTOPGOUIFOHBQ Tpddi@rE ONBSLFUOGF
Currently, there are very few new faculty positions available at univer
which has led many students to lose interest ingapsosey thelpiMgham has
looked for opportunities in international markets and found that in neighbo
as the Lao People's Democratic Republic and the Republic of the Philippi
faculty members have only obtiisetbgmeasHowever, these countries have
Ph.D. programs available. As a result, faculty members and master's stude
may be interested in enrolling in our program.
0"OBMZTJTOPGOUIFOOFFETOBOEOFYQFDULI
HSRVIQMOEJY S
5 Ipf@graievisidommittdd 8 TODPOEVDUFEOBOTVSWWFZO
PGOWBSJPVTOTUBLFIPMEFSOHSPVQTOEJWJIEF
JOOPVODFNFOUT 6SFHVMBUJPOT 0TUBO
JODMNEBEIJOHHWIFSO&&EVDBUJPOJLIIJMPTPQIZA
(SBEVBUFOXWFWFMPQNFOU M O ERMNMEBDE DDPTC
UOIWEFSHVQZOHOPGO)JHIVE P H/RE FHBEQA FOG3 O TR
4D JHBHBEY VOIPNFT dRPIHRSEEIQEHWO BRI IJPRB.2V B N
266%0r Doctoral DereB UJP OBMAO&DPOPNJD d1BZ0X30 4 P D .
2y / BUIJPOBMOXDESIBEBEWAOPVODMBBOUIPGO4IM
eEV D BSUBROEBME&E T O P G Jd 4B BIRBE. B, BFd GSBEANFHST B
clBSBRDaANMAIMQUBDAEPOOOURWFSTJIUZ
®IFOIJNQPSUBOUOTLJIMM TlrelZtéentudid) BEMENGS L
MJG F M P O BadawiweBClOR) DOHHEsEiif RIN O o
AUBLFIPMEFSTAJOAONBUIFIVBES JFODTHEPTODBE\F
XIPOBSFOJOUFSFTUFEOJOOTUVEZJOHONBUIFN
prograriftéveréollectetd ISPVHIOPOMJIOFOJOUFSWIFXTEC
AUBLFIPMEFST &tidedsyB R\ Il dDiisEad@adhadavl V |
D | B $H B pBoGrd@nBIDTEd BalavWt@ JUBJOFEOGSPNORVEFEFT
00 W F S WPadgraidiBEDNE D 0
The program aims to produce graduates in mathematics and sta
knowledgeable, capable of disseminatingaki®wdesiegk and expand their
expertise independently. This aligns with Silpakorn University's missior
transfer knowledge to enhance human potential by creating learning exp
creative environment and innova@radeatesgrée expected to conduct rese
that generates new knowledge beneficial to academia and national devels
uphold ethical standards in work and research, coN@boothersffectd/ely
contribute to advancing Sikgakdgnittai the “elaskl research development
HSPVQ 0651 JTOWIJTIPOOTVQQPSUTO4IMQBLPS
creativity, integrating science and arts for suskimgblk atstadhgels with the
univer st ONJTTIJPO 0 BSFTFBSDIOGUPOHFOFSBUFO
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sustainable social development, addressing problems through interdisc
knowledge management, and collaborative networking."

oProgramCKFDUJWFTO

1 1SPEVDFOHSBEVBUFTOXIPOIBWFAOLOPXM
PGONBUIFN B,BIDETOOBS FOBTAMRAIUTRIADIBOTGFSO

2 1SPEVDFOHSBEVBUFTOXIPODBOAOBTLOR)
GP MM P XBJSH & @IFOFSEHGP G 0

3 1SPEVDFOHSBEVBUFTOXIPOBSFOSFTQPC
DPNNVOJDBUF OMFBSOOOFXAUIJOHT 0BOEOJB(

Characteristics of Graduates of the Program
Graduahase ©® P X M PEHEFRBOUEBOEJOHOP GAANQP
BOEOTUBUJTUJDT
Graduates® M B J O 6 Bah&atidEXaE) WB-Z HNWBID TID P O |
GraduatS e P8 Lo J 06 QV C M, 8D Q BiDrEBE AN H
DPOGFSFODFT
GraduatésNVOJDBUFOJEFBTOBOEOBSHVNFC
GraduatesX&J U F R D2l DIOBTOSFTFBSDI A S F(
EPDUPSBMOEJTTFSUBUJPOT O0BOEOSFTFBS
Graduatés O L 6 B anBmid®/ B 503 B M MIZNVORPQVERPECHFB U
Graduat&stUJDBMMZOBOBMZ[FOUIFOSFTFBSI
PCUBJOFEOGSPNOUIFOSFTFBSDIOSFTVMUT
GraduatdsHJHOOSFTFBSDI FYQFSIJNFOUTOBC
Graduat&s©0VTFONBUIFNBBNOBMOBOEOJSTUBU
0 Graduaté&s©@ OVTFOEPDVNFOUOQSPDFTTJOHOGE
GraduatedEaBS O OFXJ0JOGPSNBUJm@EBEDIOF
GraduatessEaBB SDIOGPSOJ OGS ENBBIPOOBBUBE
Graduates PMMBCPSBUFOXJUIOPUIFST
Graduates can communicate interpersonally.
Graduatésl$ 6 B O E 0 Q M B Oydnrh Raifiivigd ) EBTQ.H & @D ER S.
BWBIJIMBCMFOUPOBDIJFWFOUIFOTFUOHPBMT
Graduates ”IsSWLOVOEFSOQSFTTVSF
Graduates Y MM Z 3 B X B S F 0 PcB & [ O BEIXBTHORGEREA R d-¢
do not distort, @ddPad OPUAODPQZAOXP S&XTPERAOEJIDBOOJS|



0$BSFFSTOUIBUODBOOJOCFOQVSTVFEOBGUFSH

ODDVQl +PCO%FTDSJQUJIPG

O-FDU\VYS5FBNBIBIFNBUJDT TUBUJTUJDTA

2.4UBUJT 1 MB O 3 E B® [BPEDapr b fsdskodFP® B O B
4V N2¢B 5 3 BisBuskZfe Yasults.

38 BUB3| .BOBHFOEBUB 8 GSHFBANNO GO K
P G &P @Bapgropdatsl H BRYIQMB J O 8 B (
SFTVMUT

O5FBD|5FBDIONBUIFNBUJDT TUBUJTU,
SFTFBSDISGQSPKFDUT

O3FTFE$SPOEVDUOSFBBOESBFAWN BN B DNFH

0"DBEHRGiveRVOgPFOMUIFOBQQMIDBUJP O 4




&rfgram Learning OWRIo)wes

Numb

ProgradB S O J O PAO3) U [

Cognitive Domai
(Revis&dVI P P N
Taxonondy

Psychomoto
Domain
Moorg Taxonol

Affective Domai
Bloom Taxonom

Generic |

Subject
Specific |

U

Ap

An

E

I M| P

Re(

Res

Typ&

PLO1

Explain the principles and theories re
mathematicaktaiitical research.

PLO2

Convey mathematical and/or statistic
to others.

PLOS3

Resent mathematical and/or statistics
works orally at seminars and acaden

PLO4

Creapesentation media using princif

PLO5

Writacademic documents, including 1
and/or statistical research articles.

W W w| w

PLOG

Critically analyze problems and deve
solutions usiathematical and/or statis
knowledge.

PLO7

Design and conduct research to crea
knowledge or innovations in mathem;
statistics.

PLOS8

Applgrogramming skills to solve math
and/or statistical problems.

PLO9

Perform information technology skills
objectives of the work.

PLO1

@llaborate with others; express your
and listen to others' opinions, and col

public benefit




Numb Prograd=B SO JO KPBO3J UL  Cognitive Domail Psychomoto| Affective Domai o *g;
(RevisédV P P N Domain Bloo Taxonom g | &5
Taxononty Moorg Taxonol o |58
@) )
RI UJAp/An E| C| | M| P |Re(Res V| Oflv
PLO1 Manage assighedt¢astimg to the avall 3 3
time and resources.
PLO1| Adhere to the cadleics for researchers 3 3
especially in plagiarism and data dist

Cognitive Domain (ReviddhBioomdyr Q SFTFOUFEJCZAOUIFOGPMMPXJOHOTZNCPMT

Rememberindenoted ®&¥R7 Understandihgnoted by &7 dApplyidgnoted by &p7 8 Analyzing denoted &y@&n7 6 6
Evaluating denoted &7 dCreatingdenoted by €7

Psychomotor Domaid (Maomen3fr Q SFTFOUFEJOCZOUIFOGPMMPXJOHOTZNCPMT
Imitation denoted &yb7 Manipulatiomenoted 847 Precisiodenotdny &7
"GGFDUJWF3%PNBFQS EVPPOREICBRTFB FRNELPIMPXIJOHOITZNCPMT
Receiving Phenonemated 8 yWe@ 0 dR@gponding to Pheraeneied b§Red Valuinglenoted by &7
Organizindenoted by ®7 Internalizing V@hmscterizatiemyted 6@ 8




S5IFAUBCMF3TIPXT 8 UpregdeBFQVKER DI R INERNT OB O E& B C
PV UDRGAF TS

Rograf®C K F O RogradFBS OJOHPEOS)UDPN
PLO[ PLO[ PLO| PLO] PLO] PLO[ PLO| PLO| PLO| PLO1 PLO1 PLO1

1.Roduce gradue
who have knowlé¢
and understandis
the key principle|
mathematics anc
statistics, and ar;
to transfer their

knowledge to ot

2.Produce gradu
who can gakstio|
design and cond
research by follo
the researcher c|
ethics

3.Produce gradu
who are respons
and can work wif
others. They can
communicate, le
new things, and
technology to he
them work.

RemarkEFOUJGZOWIAFPENKEBIXI F S F dplogF-GISoD 0}
PVUIFRGS T



. RFMBUJPOprogr@®E BB XB EMiO ¥ UDIBPEFUBJIJMTOPG
aDDPSEJOHOUPODNBMNISDBEIRDVDBBOEBSETHS

-FBSOJOHOPVUDIMI o 2. 3. 4,
& EV OB MI(Knowleq Skills| Ethics| Charact
SUBO|
Rogra®d F B S O J O HPEO P NF

PLO1 Explain the principles and theor
mathematical and statistical research.
PLO2 Convey mathematical and/or stz
knowledge to others.

PLO3 Present mathematical and/or st: 3 3 3
works orally at seminars and academit
PLO4 Creatsentation media using prir
PLOS5 Write academic documents, incl
mathematical and/or statistical researc
PLOG6 Critically analyze problems and
potential solutions using mathematical 3 3 3
statisti¢alowledge.

PLO7 Design and conduct research to
knowledge or innovations in mathema] 3 3 3 3
statistics.

PLO8 Apply programming skills to sol\
and/or statistical problems.

PLO9 Perform information technology
the objectives of the work.

PLO10 Collaborate with others; expres
opinions and listen to others' opinions, 3 3
thepublic benefit

PLO11 Manage tasks accardiigtie tine
and resources.

PLO12 Adhere to the code of ethics fo 3 3 3
especially in plagiarism and data disto

Remarkd)* E F O U J G 2 600 B BH &ZsS\Fpidddaix llEating butCodseH LB L)
Utredearnmgcomes according to the Higher Education Qualificatior
2565 for Doctoral. Degree

2) See agendix G Refudigrsé Assignment from Backward Curriculul

w W w | w

3 3
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-FBSOJOHOOVUDPNFTOJOO0"DD P SARBROHEHBSE Uad 8
GPSO%PDUPSBMO%FHSFF
OPXMFEHF
*UONFBOTOXIBUOGJT ¢ Eexayohepafiendddaiddal 9uriNgdt
programd 51 JTOJTOOFDFTTBSZOBOEAOTVGsDIJFOUOGL
DPFYJTUEOBROEOOMPDBIFOUBCMFOIEFWFMP QN F(
5lFOTUSVDUVSFOPGOLOPXMFEHFOGPSOEPD
.BUPSJIE&DIPXM & & B A Bl FOHP K KIFBIAHTATORESZ O ¢
,OPXNMRVABAEQNWNREBOEIJOHILOPXMFEHFO
BOEODPMMBCPSBUJPO
,OPXMFEHFOOFDFTTBS Zt6&@QBOBR,2GM P |
tolJOLOLO P MBEHFIr-SBTOEBS DIOQSPDFTTOUPAD S
IPMJVUJPOTPMIBUOBSFOBDDFQUBCMFOBOEOGS
ALIMMT
*UOSFGFSTOUPOUIF 0 BandivsIBJY S pibiictad O H B &
TLIMMGVM 05P0EFWFME 6 WE MPEREJFIPEINGIR SHE
GPSOMIWIOHOJOOUIFOEJHIJIUBMOFSB
5I[FOTLIMMOTUSVDUVSFOGPSOEPDUPSBMOE
ODDVQBUJPOBMOTLIMMTOBDDPSEJOHOUI
(FOFSBMOTLIMMTAJOD MEE E 0 MLEIBVEND T) &OUHRD
MFBEOUPOKPCOEFMEONMEPRREODAUIEDBSFBY FAWPISM
TVIJUBCMFOGPSOMIWIOHOAIOOUIFOEJHIUBMOEFS
-FBSOJOMBEBEDON A o BBOMG Qre, BRRNRHD BWI
UPODSFBUFOOFXOBDBEFNJDOPSOQSPGFTTJP
BOQMIJFEOJOOPUIFSODPOUFYUT
% J $1L. IWBWITO
&UIJDT
*U 0 S beBdviSidobddBRHo U1 FoJ O EJ W JigeB N1B $1BWIRNM
FUIJDTOGPSOUIFODPNNPOOBOEOQFSTPOBMOC
5FOTUSVDUVSFOPGOFUIJDTOGPSOEPDUPSE
"DUJPOTOUIBUODPNQMZAOXJIJUIOUIFOSVMEF
"WPJEJOHOIMRPMBAUHIOHBSBSYWIBETOPGOTP
Character
*UOSFGFSTddhhddd BFOBFSBROBWMIUIBIOISFtF
TQFDJsDOTDJFODF 0QSPGFTTJPO O0BOEBRADTL
prograld POCFOBQQSPQSIJBUFOUPOFBDIOMFWFEFMOAOF
5lFOTUSVDUVSFOPGOQFSTPOBMJUZADIBSBI
(FOFSBMOAODIBSBDUFSJTUJDT
$IBSBDUFSJTUJDFWF 6B GRAIISBHEISNPIER/TBIM P OBL

11



3P OTJPHEand ZB 8 G 3 OFOS X U D IBNF ApddedudeH J O 8
3FTQPOEJOHDUPIFUDE B O E 3 OnMesdnG o U I F &

Topic Details SPOTJ pogadEZB B8 G a0
PLOs

Vision | A leading university in fostering PLO4Emphasis on the use of arti
and integrating science and art| concepts to produce academic pr
sustainable development of so( media in a seaméeser.
PLOEmphasis on creating new kr|
mathematics and statistics.

Mission | 1. Develop and transfer knowle PLO2, Pa8PLS%Bengthamwledg
improve human resource poten transfer skills in speaking, writing
creating learning experiences t| presentation media.

creative environments and innd PLO7 Emphasis on knowledge
learning. and innovation creation.

2. Research to create knowled¢ PLOBmMphasis on analyzing probl
innovation, and creative work f¢ finding solutisiteg mathematical a
sustainable stialopment. Solv| statistical knowledge.

problems by integrating creativi PLOZreateew knowledge or soluti
through knowledge manageme| mathematical and statistical resex
network management in collab¢ PLOBmphasis on themigthematicg
and statistical pragrartaol solve
problems or corekedrch.

3. Providing academic services PLO2 Able tandfer knowledg
and prospeciety thrarazhmunity | mathematics and statistics to th
engagenemd networks to streng interested in using that knosdég
creative and innovative econon problems or for further developm
integrating knowledge and cultt

4. Be a center of knowledge for PLCBromote artistic knowledge tc
preservaticartsind culture in the| the design of presentation media
country. Expand cultural capita] public relations mé&énetsmmunity
and design for the sustainable
of the community, society, and

TIF Silpakdyniversity is in the groug PLO7 Empbasissearch to create
gS PV ( "World's Leading Research De) knowledge to promote Silpakoim
P G 6 U Group". the grouping of higher education
unversity

12



SFTdp@@ P OIFYUFSOBMODJSDVNTUBODFTOB

Topic

$POTJ POGFAIDZB B G & OO

According to the National Econom
Development Plan No. 1320202350¢
"Thailand has pdnfghmance workfo
strives for continuous learning and
responding to the needs of futir&)d
Especially ifSBakegy 1.3, to develoy
of higher education to have the
competencies and connections to
future work and innovation.

PLO1 Empbasislidirejoundatiofadvanc
mathematigatistatistidadowledfm@furthe
developmantteseantivariotiglds.
PLOG6Strengthen predaieing  skills
mathematical and statistical knowledg
PLORromote research and create ne
that responds to current needs and cl

To enhatioe country's competitivenes
virtual technology to prepare for the
and according to the National Educs
1 04USBUFHZd 061S
human resources, research and inn
the countrysMQFUJUJWFOF

PLO&trengthen problem analysis and
using mathematical and statistical kng
PLCEmphasis is placed on creating re
generates new knowledge to keep up
PLOBtrengthen skills matkiegpatical ar
statistical programs fossphabligiand res
PLOStrengthen the use of information
to help work successfully.

SFTORAP OUIFOHB QT 0B O E odgrads PUWBMPA) B IP &.

To increase career opportunities, the program has collaborated with
Statistics to add teaching and statisticapregeanthigdstiibe reason for the
DIBOHFOPGOUIF ADRSEd? of Plildsophy PratFRdBARAEGE U F
%PDUPSOPGOLIIJMPTPQIZ4.1tSRhEnP N0 BLB | F

8 that both math and statistical

skills in those areas must be acquired. Ir

purpose of PLO8 and PLO9 is to strengtrehipfogretiomngchnoldgy skills
that graduates can workéareseged

13



4 F D Piogr@asUds VIDFUAMBSIBFEId $SFEJU T
IVNCFES 88 BB\ Hiiegvans U | F &

Typé.1l Not less tBaD SsF E J U
oPrograthUSVDUVSF
Typé.1 Not less tBha SsF E J U

Required course3credits
Elective coursesNot less tBarredits
Thesis EquivalenBtdcredits

O0SPVSTFT
0000BPVSTEOSEPEF@FHIBDOB/AN CF S 0, vitiWS EF& ¢
EJHSAGH 8 PVQ 0

51F08sSTUééridB EBePEIHIIFBE FQBSUNFOUOJSF
GPMMPXT
511% F Q Bdb Medthémmdtics, Faculty of Science
55 % F Q BadSthNiskid&@atulty of Science

Of the last three digits, thewfirsthdogity be either 5, 6, 7 or 8, refers t
graduate level, the second digit refers to the field of specialization as follc
1 1Algebra
2 JAnalysis
3 ITopology
4 1Statistics
5 1Combinatorics
6 1Differential Equations
7 JApplied Mathematics
8 1Computational Science and Computer
9 ISeminar and Research
The last digit is the serial number of the course.

$BMDVMBUJPOOPGOSSFEJUT

Theoretical courses: each credit is efqoivaeftiécture or discussio
per semester.

Practical courses: each credit is eduvamtent fractice or experimel
per semester.

*OUFSOTIJQeadcidisiB bkl PRISOTIAPHG 0 Q S B

Thesis: each cregdivagesd) to 45 hours of conducting research per s
&BDIODPVSTFOIBTODSIJUFSIBAGWREXZDBM §
BTOGPMMPXT

14



5lFOOVNCFSAaRVFEPVGEHAIFPCGROHAIFAMGEOFR VB |
UIFORPEEVINAICFSOPGOMF Mg WINFCOH BY B G 0 OF\ED TXC
XEFL
The written numbers of credits for each c@uraba@nsist of
51F ds $The d&ré@nd of he pareBtiieEe8 I TOUIFOOVNCF S
DPVSTF
5/IFOPPE oUI|dEE 8B 0 EQ &GRSOV IFTFT
51F0 TdgiEDB®BUFTOUIFOOVNCFSOPGOL
51F odigi@ S Ed D B U F pratlitEBPOVBVIN QFSOXGEG & L
51lFOGPVSUIOEJIHJIU TIDERHEDBIFXFORLU F o C

$SPVSTFT

Type 2.1

Required Co@seslits

511 51Bdvanced Linear Algebra 3(25)
0 Measure and Probability Theory

511 6 Computer Tools for Research 0 -)

511 79Discussion 1 *(©-)

511 79Discussion 2 *(©-)

511 798eminar 1 0 -)

511 79&eminar 2 0 -)

51%41 Statistical Inference 3225

Electi@ursdydot less tBasredits

511 Abstract Algebra 3(36)

511 Algebraic Coding Theory 3(36)

511 52Real Analysis 3(36)
d Functional Analysis

511 52&omplex Analysis 3(D6)
0 Topology

511 55Combinatorics 3(36)

511 55Graph Theory 3(36)

511 56Theory of Ordinary Differential Equations  3(36)

511 56Partial Differential Equations 3(36)

511 57Mathematical Modeling 3(36)
d Numerical Analysis 3(36)

0 Mathematical Theory of Inverse Problems

511 580ptimization 3(36)

51%42 Applied Statistical Analysis 3225

515 543pplied Linear Model 3(36)
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515 54Advanced Regression 3(36)

Thes{gquivalenB®credits

511 89Thesis (equivalent daredlits
Remare $PVSTFTOXJUIOBOOBTUFSJTLOG

credits are not counted toward graduation and are graded as S/U

05 S B O CSHHHEBAPESIES HFSIBEFEMM NFO U 6
The transfer of credits, coursesnrafithembssn accordance with
4JM QB L P 83M0H 0 BSIBEFVORJY B & & H60IVBIUBILIPROS O 0 6 ¢
3FHV MBLUBPVB P N&EE/ISEIUNM O B L P 8§ DFH OM B/ 5 $F
(SBEVBUMo.8BHEVAaAd4 J RQ B L P40 dHoVOMIBRUHISBOIIPXOF
B GQE B E RANTIEE REHEQ Q R,AENEN d@s related rules/announcements
Silpakdgniversity and/or any changes made thereatfter.
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0 6 PMBVCEY 0

Typd.1
:FBS8 88
$SFE
$PVSTH $PVSTFO/BNF L34 B
A4FNFTUFSO
511 515 | Advanced Linear Algebra 3(25)
51526 Measure and Probability Theory 3(36)
511 586 | Computational Tools for Research 1*(1)
511 791 | Discussion 1 1*(1)
5P 6
A4FNFTUFSO
515541 | Statistical Inference 3(25)
511 792 | Discussion 2 1*(@1)
Electie®urse 3
5P 6
Enaf:FBS3-FBSOWOs 60V UD| RESPons
PLOs

YLOL1.1 Explain the principles and theories related to 1
probability theory, statistics and linear algebra.
YLO1.2 Deliver a short acthdé moertadknicates matherm 2
and/or statistical ideas to audiences.

YLOL1.3 Create prebentation media using principles o 4
YLOMrite a summtrg obntentiohdenitks S
YLO1.5 Solve problems related to measure and prob 6
and linear algebra.
YLO1.6 Solve problems using mathstiauzdioed |ssudioar 8

YLOL.7 Retrieve information of interest from researclt 9
YLO1.8 Discuss and exchange ideas on academic ta 10
YLO1.9 Work with others to organregaseartester 10

YLO1.10 Work on assponsitily r@nd turn them in on { 11
RemarR$PVSTFTOXJUIOBOOBTUFSJTLO6 70BS
counted toward graduation and are graded as S/U.
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FBSO

$SFEJ
$PVSTH $PVSTFO/BNF Lad B
AFNFTUFSO
511793 | Seminar 1 1{(021)
Electie®urse 6
5P 6
AFNFTUFSO
511 794 | Seminar 2 1{(021)
511 891 | Thesis 12
5P 12
& CPEFBS3-FBSOMO@s30VUl ResPosit)
YLOZXplain the principles and theories related to 1
and/mtatistical research.
YL@Deliver a semindwatatibmmunicates mathemat 2
statistical ideas to audiences.
YL@ 3FPresent research objectives, methodology, a 3
YLOZ2.4 Cagaesentation media using prifoiples of 4
seminar talk.
YLO2Mxite a vaetlicturezsearplopodaiat articulates 5
research objectives, methodology and expected c
field.
YL 6Nrite a report that summarized/ersEanents, 5
challenges, and future plans.
YLOZSolve problems using mathematical and/or s 6
knowledge.
YLCGBDevelop a-define@seartdpic and design a res 7
plan with clear objectives and methodology.
YLCGRUtilizemformation technology tools and databa 9
a comprehensive literature review.
YLQRWork with others to organizdangesaastear. 10
YLO2Appropriately cit&ditik during sgmasantatiol 12

RemaiRourseswiBRaWJ FSJTLO6 7TO0BSFOSFRVJSFEDO

counted toward graduation and are graded as S/U.
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FBSO

$SFEJ
$PVSTH $PVSTFO/BNF Lad B
AFNFTUFSO
511 891 | Thesis 12
5P 12
AFNFTUFSO
511 891 | Thesis 12
5P 12
& CPEFBS3-FBSOMO@s30VUl ResPosit)
YLOPtesent thesis work orally at an academic co 3
YLQABNrite a researchaadigleblish the work. 5
YLCBNrite a thesis report. 5
YLOBAnalyse and solve research problems using 6
and/or statistical knowledge.
YL@ Conduct research to create new knowledge ¢ 7
mathematics and/or statistics.
YLOBksanformation technology to independently € 9
masté&nowledgdevant to research work.
YLOAanformation technology to improve the que 9
writingnd thesis defense presentation
YLCBNork and exchange research ideas with thes 10
YLB89Manage timeesulirahaing research process. 11
YL 0DEXxhiddcus and determination in completing 11
structured, original, ancesgarohs
YLOR1SPQFSMZO6DJUFOPUIFSTA49 12
YLO2HExhi@tademic integrity by ensuring originali 12
plagiarism, and accurately presentegggdath in the
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3. Curriculum alignment matrix showindpedlediensiaprse learning outcomes and the program@arnmguntivtappsig)
PrograéF B S O J O RIGIENrogam Néaindhg Outepped withP VsSoWRITH&P SEF S Bt ZFB S

Typd
:FBS $PVSTFO$PEF | Credit BLOs: Program Learning Outcomes
1| 2] 3] 4] 5] 6] 7] 8| 9] 10] 11| 12

Required Courses
:FBSO
511 5Pelvanced Linear Algebra 3(25) | U A P Res
511 5Reasure and Probability Theory| 3(26) | U Ap Res
511 58®mmputational Tools for Resear( 1(21) I I I I M M Res| Res
511 791 Discussion 1 1(-1) I I Ap Res| Res
511 792 Discussion 2 1(-1) I I M M | Ap Res| Res
515 54&tatistical Inference 3(25) | U An P Res
FBSO
511 793 Seminar 1 1(-1) M M P An | An M | Res| Res| Res
511 794 Seminar 2 1(-1) M M P An | An M | Res| Res| Res
511 891 Thegisvalent to) 12 P P P E C P | Resf V V
FBSO
511 891 Thegisvalent to) 24 P P P E C P | Resf V V
&MFDUJWFO$SPVSTFT
511 512 Abstract Algebra 3(D6) | U Ap Res
511 517 Algebraic Coding Theory 3(D6) | U Ap M Res
511 522 Real Analysis 3(D6) | U Ap Res
511 524 Functional Analysis 3(D6) | U Ap Res
511 525 Complalysis 3(H6) | U Ap Res
511 531 Topology 3(®6) | U Ap Res
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:FBS $PVSTFO$PEF | Credit BLOs: Program Learning Outcomes
1 4 5 6 7 8 9 10 11| 12
511 551 Combinatorics 3(6) | U Ap Res
511 552 Graph Theory 3(6) | U Ap Res
511 561 Theory of Ordinary Differentig 3(6) | U Ap Res
511 562 Partial Differential Equations | 3(26) | U Ap Res
511 571 Mathematical Modeling 3(H6) | U Ap P V
511 572 Numerical Analysis 3(H6) | U Ap V
511 573 Mathematical Theory of Inver] 3(6) | U Ap V
511 584 Optimization 3(H6) | U Ap V
515 54pplied Statistical Analysis 3(25) | U Ap M Res
515 54&pplied Linear Model 3(6) | U Ap P Res
515 544 Advanced Regression 3(6) | U Ap P Res

Theagnitivbmaireyised Blataxonons)F Q SFTFOUFESCZAOUIFOGPMMPXJOHAOTZNCPMT
Remembering  denoted dy®&R7 Understanduhgnoted by®7 80  Applying denoted 8@ @ &0 oAndlydriydeéndiéd @FEn7 6 o

Evaluating denoted dy&7 0 Creating denoted by&7
Thegychomatomain (Mabii@xonoisnf Q SFTFOUFEOCZOUIFOGPMMPXJOHOTZNCPMT
Imitation denoted dYH7 Manipulatiodenoted &yb17 Precision denoted 8687

Theftective Domain (Attitudé)T&oowisyy QSFTCEOUIFBG PMMP XJOHOTZNCPMT
Receiving Phenonhemated 8yied 6 diRé@gponding to Phenomeddéndtéd O@REE dvafuirdgdénotéd by &7
Organizing denoted by®7 Internalizing Va@hescterizadiemyted @6 6
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$SPVSTFOWFTDSJQUJIPO

511

Abstract Algebra 3(336)

Groups. Group actions. Sylow theorems and applica
abelian groups. Basic properties of rings. Unique factorize
Polynomial rings. Fikddid extgnsions.

51B15Advanced Linear Algebra 3(25)

511

Vector spaces. Quotient spaces. Dual spaces. Biagonal
Hamilton theorem. Minimal polynomials. Canonical forms. |
spaces. Orthonormal bases. Spectral Gecopybabdital.
applications using software packages or programming langua

Algebraic Coding Theory 3(3D6)

Error detection and correction. Encodingoandptecodin
Finite fields. Linear codes. Cyclic and BiisrindeBoiraight
in coding theory and constructionsoofrompeslSeldeduself
codes. Complementary dual codes. Utilization of software
computation in coding theory.

51522 Real Analysis 3(3D6)

Algebras of sets. Outer measarendashieepesgue
measurable functions. Riemann and Lebesgue integrals. Dif
integratitdtspaces.

Functional Analysis

Normed spaces. Banach spaces. Bounded linear ope
mapping theorem. Closed graph theorem. Uniform bounded
HahBanach extension theorem. Compact operators. Adjoil
Inner product spaces. Hilbert spaces. i€zhogmreskiytation
theorem.

515625Complex Analysis 3(306)

"OBMZUJDO GVODUJPOT 6 $SPNQMF)Y
applications. Singularities. Residues and applications. Maxi
/IPSNBMAOGBNJIJMIFTAOBOE dgkRhedoeiM 4T o U |
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0 Measure and Probability Theory
s-algebra. Measure. Measurable functions. Lebesgue in
of convergence. Probability spaces. Random variables. Distri
Expectation and variance. Momertingénasati@haracteristic
functions. Independence of random variables. Convergenc
variables. Central limit theorem.

0 Topology
Topological spaces. Convergence in tofolognceluspace
functions. Open maps and cldSethpaapsets. Connected se
Countability axioms. Separation axiomgrBjediwisfaceltdean
spaces.

515651 Combinatorics 3(3D6)
(FOFSBUJOHAOGVODUJPOT 63FDVSS
3BNTFZ4T o tihdoret FOvnmibihptbridlBlesigns

5165 Graph Theory 3(306)
Graphs and subgraphs. Trees. @aphedcigidyithms.
Matchings. Eulerian graphs. Hamiltonian graphs. Planar grapt

515661 Theory of Ordinary Differential Equations 3(3D6)

Linear systemsarfisordinary differential equations. Pha
diagram. Linear systems. Vector and matrix equations. Ste
systems. Autonomous systems. Phase plane diagrams. Pha
for linear systems. Lyapunov functions. Stabdiyofmnmoudine
systems.

515662 Partial Differential Equations 3(3D6)
Conditi: Only with the approval of the department
First and seoo@t partial differential equattoustieihptic
hyperboliquatiqrend parabolic equations.dbxisiaigueness of
solutions. Maximum principles and energy methods. Methods
differential equations on bounded and unbounded domains. V
Sobolev spaces.
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51571 Mathematical Modeling 3(3D6)
Mathematical cencapnodeling framework. Practical prol
from varicasademic disciplines. Implementations of analy!
numerical analysis with the use of mash&walicdlotoaf
mathematical subdehl data.

0 Numerical Analysis 3(306)

Error analysis, stability, and convergence rate. Solution
equations. Solutions of linear systems. Interpolation. Curve fi
differentiation. Numerical integration. Solutions of differential
systems of diffeegpizions.

0 Mathematical Theory of Inverse Problems
Fundamental propertiesposaa ifiverse problem. Gener
theory of regularization. Classical regularization methods. Trt
value decomposition. Tikhonov anehutera@wie®n methods.
Regularization parameter selection rule.

51584 Optimization 3(3D6)

Basic concepts of optimizdinansioreal search methods
(SBEJFOUONFUIPET 0/FXUPO4TONFUIF
Newton methods. Glabhl agarithms. Theory of constrail
optimization. Algorithms for constrained ogtiizsitions. Case

515686 Computer Tools for Research 1(e1)
Condition: Graded as S or U
Creation of academic documents. Arts and techniques of r
Creative commons. Data visualization. Concepts and technique
Tools for solving mathematical problems. Statistical programn
retrieval from research databases. Current tools for research.

511791 Discussion 1 (G -)
Contlon: Graded as S or U
Collaborative discussions on academic talks for enha
comprehension, critical thinking, and communication skills. |
academic events. Summary of scholarly discussion in written
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511792Discussion 2 G -)
Condition: Graded as S or U
Seminar organization and presentation. Collaborative d
academic talks for comprehension, critical thinking, and comn
Engagement in academic events. Summary of scholarly disc
fom.

511793Seminar 1 1(e1)
Condition: Graded as S or U
Seminar organization and presentation. Presentation m
Collaborative discussions of current research, methodology,
development.

511794 Seminar 2 1(e1)
Conditi@raded as S or U
Seminar presentation. Presentation media creation. (
discussions of current research, methodology, and theoretica
Preliminary research idea presentation in an academic report.

51891 Thesis (equivalent waedlits
Formulation of thesis topic in mathematics and/or statisti
review. Research design. Proposal writing and presentation. C
research. Thesis writing and defense. Publication of research
Presentatioth@e$is work at an academic conference. Ethics il
publication.

515 54 $tatistical Inference 3225
Decision theory principles. Principles of data reduction.
properties of exponential families, group families, inva
nonpametric families. Point estimation. Optimal unbiased
Equivariant estimation. Bayes estimation. Minimax estimati
testing and confidence intervals. Uniformly most powerful te
most accurate confidence intealalsbi@g®oiand invariant test
Utilization of software packages or programming language
theoretical concepts with computational applications.
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515 542pplied Statistical Analysis 3225
ParametdstimatioGonfidenoeervalsiypothesesting.
Regression techniques. Nonparametric methodsdifdpplicati
situationddilization of software packages or programming lal
analysis

515 543pplied Linear Model J306)
Matrix theory for statistics. Mudtiveriiawdistribution.
Distribution of quadratic forms. General linear models of full
than full rank. Estimation and testing of linear hypotheses. Rar
modehpplications. Model selection. Residual analysis and
departdrem the underlying assumptionsppliediciomifeal
situations

515 54Advanced Regression J306)
Generalizédearnodels. Maximum likelihood estimati
Likelihood ratio test for model comparison. Predictiomand cau
health researthgdfit interptatn ¢foisson and Logistic regressi
modsl 0 $PY4TAoQSP QP S U decudativldthBvtB BJBIT ¢
censoring. kildear and M@abelestimatorsarilogest for the
survival function.
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4FDUJP O adrédrsEali@BBEOEIR GBS OJOHALISPDF

& EV DNBOidIRa@®Z TUFNO
OSZTWABIOBEFNJDOZFBSOJTOKINW B N ISH &880 P ¢
0 X HdhdAT regulations are in accottiahtieistrihof Eduddiegulations on
Qualifications Framework for Higlt2ahdlaraswinsequent revision.
4 V N $éns8ummer semester may be availtiedeasadibaf
programanagenwrmittddesnmer semestdeast 8 wdekg
dCredifransfer in tB&mest&stemNone

0 ProgradNQMFNFOUBUJPOG
5FBDIJOH RO FBSOIJOHOI
0000 FANBHBBB SOdYWRZWFNCFS
O0dFNRD X FS Decemldipril
00 dVANINOF S 0 4 FNJFERMWWVD & &
&EVDBUJPOO4ZTUFNDOG
0 0 0 8 O[&FP 0@RitE A0Dperde 0 DiBd-Eahthmno J O
0000904 CnirddAOPVWHIOJOGPSNBUJPOOUFDIOPMPH
program
[ ] OUIFSO TQFDJsSFE 0

The% F ofA B SRS PAHF BT MV E ¢ &R oy Ei- B S@/IUCDHPON F T
(PLOSs)

The design of the learniriglipresdlse backward curriculum design which s
Progrdrearning Outcomed (lebOe knowledge, skills, and attitude that are ne
achieve each PLO are déleunsesdare assigned to developostliciginese
three aredsis leads to the design of courses with Course Learning Outcome
with the PLOs. Once the courses and CLOs are established, the leaming pro
designed accordingly, using the CLOs as the guidinte dipectredeiotsietarm
achieve them.

In designing the learning process for a course, each Course Learnin
examined to determine what evidence of learning is needed to confirm that st
the CLOs. Then, assessmerdssboattlduzordingly, followed by instructional
For exampl€;ourskl 586 Computer Tools fdLIResedesiithat students should b
able to write computer programs to solve problems. The evidence of learnin
be th codes created by students using MATLAB, Python or R. Assessment ¢
the correctroédbe resuditiencyf the code, and choice of algorithms using a ru
learning process could include lectures on niceh&yoéjdalistatst bymands
practice, leading #oasdabinstructional approach.
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The same approach is applied to the program level. Each PLO is analyz
evidence of learning required to confirm that studentdisae@deatenmfet@s T
the design of assessment methods and instructional activities. For instan
conduct research to create new knowledge or innovations in mathematics an
evidence such as research prgpopatéesesearch report (thesis report), and
PGOOFX0LOPXMFEHFO SFTFBSDIOQVCMJIDBUJP
proposals, final theses, and research publications. The learning process i
lectures miathematical/statistical research methodologies, literature review at
workshops, kandssearch activities, and publication of research under faculty

In addition to the learning process design mentiorfest ahalentamsave t
all PLOs, instructional activities are designed to incorporate active learning
aligning with the CLOs. Furthermore, the program is structured to help stt
communicagbities and develop collaborative teamwork and organization
discussion and seminar activities. Studentsnidsmatimketaeskbnoiogy for efficie
task execution.

To ensure effectiveness, the learning process isl reniavedyl hadedkiome
assessment results and feedback. This ensures that the instructional desig
UIFOQSPHSBN4TOMFBSOJOHOPVUDPNFTOBOEON

4 &MFNFOUTOPGO'JFMEO&YQFSJFODFO
None

03FRVOYHRES S o
4A1IETBSIQUIPO

Students must conduct research on a topic of interest or one beneficial
The thesis should be completed within a set timeframe and conducted
supervisibhe program aims to equip students with the ability to identify res
design and conduct research, write research reports, and dissemlimate theil
meet high standards, each thesis musblepdlbcatimagualifyeereviewed
international journal.

-FBOYVUDWPNFT
511 891 Thesis has the following CLOs:
(1)5SBOTGFSOLOPXMFEHFOFYUSBDUFEOGSP N«
2Q)(JWFOBOOFGGFDUJWFO P S BiMidt§riatrond @dddeiid
conference.
(3)Write a research article and a thesis report.
(4)Apply advanced theories, methodologies, and critical thinking to solve
(5)Design and conduct research to create new knowledge or innovatio
and/or statistics.
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(6)Use information technology to independently explore and master knoy
research work.

(7)Use information technology to improve the quality of research writing
presentation.

(8)Work and exchange resedinctineteaaavisor.

(9)Plan research work and manage it accordingly.

(10lPersevere and dedermiaok on complex problems.

(11Properly cite related works that appear in the thesis.

(12Write a thesis work that is free from plagiarism and data distortion.

OPF S J P Effrdnd thé detordlcsérdestdd dh® sac@8nd sem@sad of
IVNCFSOJP GAs$E ERkSIF (@quivalentgo) 36 credi

PSFQBSBUJPO
Tide program advisors give students informati@aathguotrasis criter

instructors.
A &tudent contacts program instructors of his/her interest to learn &
fields of research.
Tlée student chooses a field of research and a thesis advisor.
Tide student identifies a research topic
(5) The smdperforms literature review.
6 The student passes the qualifying examination.
7 The student defendshesi®posal
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.FBTV S FEW B M ¥BPEHERDI PRSI U T

CLOs Measure d@ndluatidvethods Measurifapls | EvaluatiQnteria
3 | Evaluate thesis prepoHsl | Thesis proposal 1BTT 0
thesis proposal committe¢ evaluation form
(rubric: scofB)0
1,2 | Evaluate thesis proposal | Thesis proposal 1BTT o
presentation by thesis prqg presentation
committee. evaluation form
(rubric: scofiB)0
1,2 | Evaluate thesis defense | Thesis defense 1BTT o
presentation by thesis exd presentation
committee. evaluation form
(rubric: scofiB)0
345 |Evaluate thesis rapesidy | Thesis report 1BTT 0
8, 1, | examination committee. | evaluation form
12 (rubric: scofB)0
6, 7, 8 Evaluate management skl Management sk 1BTT 0
9, 10| thesis advisor evaluation form
(rubric: scofB)0

NoteWWhen using an assessmdnieyitheainterpretation of scores from 0 to 5 fol

table below:
Score Le] Meaning

0 Learning outcomes in the assessed area are equivalent t
undergoing the learning process of the program.

1 Learning outcomes in tharesshasedncreased very little cc
before undergoing the learning process of the program.

2 Learning outcomes in the assessed area have increased
before undergoing the learning process of the program.

3 Learning outcomhesassessed area have increased moderi
before undergoing the learning process of the program.

4 Learning outcomes in the assessed area have increased
before undergoing the learning process of the program.

5 Learning outcomes in the assessed area have increased
compared to before undergoing the learning process of tf
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AFDUJPOO 0"DBEFNJDO&WBMVBUJPOOG|

3V MGVTIOEPFSMEB@ET OGP S 0
000BBTVSFNFOUOBOEOFWBMVBUJP O édFgakoFE V D
60JWFSTIJUZ4TO3FHVMBU4PNDQBEPS OHEH OV BUFFC
Graduate Educ¢hior?B.ES5@andd IMQBLPSOO060JWFSTJIJUZ
Educatitio. , B.E. 868ppendidsyvell as related rules/announcements from S

University and/or any changes made thereafter.

2

4A4UVEFOUOJ"TTFTTNFOU

4 U B O E B S E od&dlda@ TUNNEFOOUJUTGOQUFPRBH S FTT
Quajiingxamination
TheSdoposatamination

Régearch progregsvepogemester after thesis proposal appro

2.1.4Presentation at an international academic conference.

2.1.5Publication at agpeewed international journal (at least accepte

2.8 Thesis defense examination
AT T F TstbvalOdte progiarB SoY UMkRahidveém@nbgress

5Z&F

Enedf:FBS3-FBSO|

.FBTV S F & \VBU\BEDEI

YLOs

.FBTVSH
MFU$P E

.FBTV
Tools

& W B N
CSJuU

'FBSO

YLO1.1 Explain the princip
theories related to measurt
probability theory, statistics
linear algebra.

Evaluate
understanding
basic materialg
qualifying
examination
committee.

Quialifying
examinatio
basic subje

1BTT

YLOID2Iliver a short acade
that communicates mather
and/or statistical ideas to a

Evaluate oral
presentation b
discussion
committee.

Oral
preseation
evaluation
fornfrubric:
score [b)

1BBT

YLO1.3 Create a short pre
media using principles of a

Evaluate
presentation n
bydiscussion
committee.

Presentatic
media

evaluation
fornfrubric:

score )

1BBT

31



Enebf: FBS3-FBSO.,\

.FBTV S F & \VBUH\BEDE

YLOs

.FBTVSE .FBTV| &WBN
MFU$PE  Tools CSJuU
YLOMritesummary of the| Evaluate sumn Writing 1B3BT
content of academic talks. | reports tgcusg evaluation
committee fornfrubric:
score )
YLO1.5 Solve problems re| Evaluatgtical |Qualifying| 1BTT
measure and probability th/ thinking and | examinatio
statistics and linear algebri problesolving | basic subije
skills of basic
materials by
qualifying
examination
committee.
YLOL1.6 Solve problems ug Evaluate problf Computatg 1BTT
mathematical and/or statis| solving skills b software sk
software. computer softvy evaluation
by instructors i fornfrubric:
Computational score b)
for Research,
Statistics and |
Algebra
YLO1.7 Retrieve informati¢ Evaluate inforr| Informatiorf 1 B BT
interefbom research databd retrieval skill by retrieval sk
instruction in | evaluation
Computer Too| forngrubric:
Research. score [b)
YLO1.8 Discuss and exchg Evaluate Discussion PassS
on academic talks with pee participation by participatio
discussion evaluation
committee. fornfrubric:
score [b)
YLO1.9 Work with others t{ 1.0bserve sen| 1.Ds&cussior] 1.1 B B]
a semedterg seminar. organization by organizatio
discussion evaluation
committee. fornfrubric:
score )
0l1lB
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Enebf: FBS3-FBSO.,\

.FBTV S F & \VBUH\BEDE

YLOs

.FBTVSE .FBTV| &WBN
MFU$PE  Tools CSJuU
2. Evaluate wag 2.Self and |
collaboration b collaboratic
students. evaluation
(rubric: scg
015)
YLO1.10 Work on assignn| Observe assig| Responsib| 1B BT
responsibly and turn them | responsibiijty | evaluation
time. instructors. fornfrubric:
score )
:FBSO
YLO2.1 Explain the princip Evaluate Qualifying | 1BTT
theories related to mathen] understanding| examinatio
and/or statistical research.| specialized specializec
materials by | subjects
qualifying
examination
committee.
YLOZX&liver a seminar talk Evaluate oral |Presentati¢ 1BTT
communicates mathematic presentation by evaluation
statistical ideas to audienc{ seminar comm forngrubric:
score [b)
YLOZ2.3 Present research ( Evaluate thesi§ Thesis 1BTT
methodology, and significg proposal proposal
presentation by evaluation
thesis proposa form (rubri
examination |score [b)
committee.
YLOZ2.4 Create a presenta] Evaluate Presentati¢ 1BTT
using principledambatmina presentation n| evaluation
talk. by seminar form (rubrig
committee. score [b)
YLO2.5 Writestnwetlred | Evaluate thesi§ Thesis 1BTT
research profiegadrticulatey proposal repor| proposal
research objectives, methd thesis proposa evaluation
and expected contributions examination | form (rubric
field. committee. score [b)

33



Enebf: FBS3-FBSO.,\

.FBTV S F & \VBUH\BEDE

YLOs

.FBTVSHE .FBTV| &WBN
MFU$PE  Tools CSJU
YLO2.6 Write a report that| Evaluate thesi{ Progress | 1BTT
summarizes research adve progress by | evaluation
challenges, and future plar program form (rubrig
management | score )
committee.
YLO2.7 Solve problems us Evadide critical | Qualifying | 1BTT
mathematical and/or statis| thinking and | examinatio
knowledge. problesolving | specializec
skills of special subjects
materials by
qualifying
examination
committee.
YLO2.8 Develoglafimeld Evaluate thesis Thesis 1BTT
researtpic and design a r¢ topic and resei proposal
plan with cleartolgie@and | design by thes| evaluation
methodology. proposal form (rubrig
examination |score b)
committee.
YLO2.9 Utilize information| Observe Thesis 1BTT
technology tools and datal] information proposal
conduct a comprel&grsittee technology evaluation
review, utilization by th form (rubri
advisor. score [b)
YLQREWork with others to ¢ 1.0bserve senj 1.Seminar | 1.1 B T
a semedterg seminar. organization by organizatio
semineommittg evaluation
fornfrubric:
score )
2. Evaluate wg 2Selfand] 01B
collaboration b collaboratic
students. evaluation
(rubric: scg
0 15)
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Enebf: FBS3-FBSO.,\

.FBTV S F & \VBUH\BEDE

YLOs

.FBTVSH
MFU$PE

.FBTV
Tools

& W B N
CSJuU

YLO2.1QQSPQSJBU
work during seminar prese

Evaluate reses
ethics bgminar
committee

Presentatic
evaluation
fornfrubric:
score )

1BTT

FBSO

YLO3.1 Present thesis wol
an academic conference.

Evaluate
presentation
experience.

Academic
conference
record.

Pass: Ye

YLO3.2 Write a research a
publish the work.

Evaluate the
research work
peer reviewed
journal.

Peer reviey
journal.

Pass:
Accepte

YLO3.3 Write a thesis repd

Evaluateesis
report by thesi
examination
committee.

Thesis rep
evaluation
form (rubri
score [b)

1BTT

YLO3.4 Analyse and solve
problems using mathemati
statistical knowledge.

Evaluate thesis
report by thesi
examination
committee.

Thesis rep
evaluation
form (rubrig
score )

1BTT

YLO3.5 Conduct research
new knowledge or innovati
mathematics and/or statist

Evaluate thesis
report by thesi
examination
committee.

Thesis rep
evaluation
form (rubrig
core 05)

1BTT

YLO3.6 Use information te
to independently explore a
knowledge relevant to rese

Evaluate thesis
report by thesit
examination
committee.

Thesis rep
evaluation
form (rubrig
score )

1BTT

YLO3JBe information techr
to improve the quality of re
writing and thesis defense
presentation.

Evaluate thesis
report by thesi
examination
committee.

Thesis rep
evaluation
form (rubrig
score [b)

1BTT

YLO3.8 Work and exchang
ideas with thesis advisor.

Evaluate as ohf
by thesis advis

Advisor
evaluation
form (rubrig

score )

1BTT
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Enebf: FBSO-FBSO. .FBTVS F & MBWIN\BEDEI
YLOs FBTVSE .FBTV &WBN\
MFU$PE  Tools CSJU
YLO3.9 Manage time and | Evaluate as olj Advisor 1BTT
during research process. | by thesis advig evaluation
form (rubrig
score 15)
YLO3.10 Exhibit focus and Evaluate as olj Advisor 1BTT
determination in completin{ by thesis advig evaluation
structured, original, and rig form (rubrig
research score [b)
-0 01SPQFSM:ZEvaluate thesi§Thesisrep 1BTT
thesis. report by thesi{ evaluation
examination | form (rubri
committee. score )
YLO3.12 Exhibit academic Evaluate thesi{ Thesisrep( 1BTT
ensuring originality, avoidirf report by thesi{ evaluation
plagiarism, and accurately| examination | form (rubri
data in the research. committee. score )

Noté/When using an assessment with a rubric, the interpretation of scores fr

the table below:

ScorBeve Meaning

0 Learning outcomes in the assessed area are equivale
undergoing the learning process of the program.

1 Learning outcomes in the assessed area have increag
to before undergoing the learning process of the prog

2 Learning outcomes in the assessed area have increas
before undergoing the learning process of the prograr

3 Learning outcomes in the assessed area have increas
compared to before undergoing the learnipigpgraness ¢

4 Learning outcomes in the assessed area have increas
compared to before undergoing the learning process ¢

5 Learning outcomes in the assessed area have increas
degree compared to beforethedesgyaing process of the
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& VN ddrograbi- B SO LJMHPN F T 6

&YQFDUFE:¢

.FBTVSFNFOUOBOE®O&

OV UDPLS§) DBth Measurid . FBingMsUIl| .FBTV| &WBN
course PFSJI Tool CSJU
Typ®
PLCHEXxplain the princi| End of Ye| Evaluate Qualifying | 1BTT
and theories related t understanding { examinatiol
mathematical and sta basic and
research. specialized ma
by qualifying
examination
committee.
PLO2 Convey mather End of Ye| Evaluate thesig Thesisdef¢ 1BTT
and/or statistical knov defense presentatio
to others. presentation by evaluation
thesis defense | form (rubric
examination |score (b)
committee.
PLO3 Present mathel End of Ye| Evaluate thesig Thesisdef¢ 1BTT
and/or statisticadlemic defense presentatio
works orally at semin: presentation by evaluation
academic conference thesis defense | form (rubric
examination |score )
committee.
PLO4 Create present| End of Ye| Evaluate thesis Thesisprog 1BTT
media using principle: proposal presentatio
presentation m{ media
by thesis evaluation
examination | form (rubrig
committee. score )
PLOS5 Write academiq End of Ye| Evaluate thesig Thesisrep¢ 1BTT
documents, including report by thesig evaluation
mathematical and/or examination | form (rubrig
statistical research ar committee. score [b)
PLOG6 Critically analyi End of Ye| Evaluate thesis Thesisdefe 1BTT
problems and develoy report by thesig evaluation
potential solutions usi examination | form (rubrig
mé&hematical and/or committee. score )

statistical knowledge.
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&YQFDUFE

.FBTVSFNFOUOBOE®J&

OV UDPLS§) DBth Measurid . FBingMsUIl| .FBTV| &WBN
course PFSJI Tool CSJU
PLO7 Design and cor End of Ye| Evaluate thesig Thesisrep¢ 1BTT
research to create ne| report by thesig evaluation
knowledge or innovat examination | form (rubrig
mathematics and/or g committee. score [b)
PLO8 Apply programi End of Y&| Evaluate progré Examinatiof 1BTT
skills to solve mathen skills by instrucj] that have b
and/or statistical prob 511 586, 511 5] aligned witk
515541 PLOS

PLO9 Perform inform| End of Ye| Evaluate as ob| Advisor 1BTT
technology skills to a bythesis advisg evaluation
the objectives of the \ form (rubrig

score [b)
PLO10 Collaborate w Endf Year Evaluate as ob| Advisor 1BTT
others; express your by thesis advis( evaluation
opinions and listen to form (rubrig
opinions, and conside score )
public benefit
PLO11 Manage tasks End of Ye| Evaluate as ob| Advisor 1BTT
according to the avail by thesis advis( evaluation
time and resources. form (rubrig

score )
PLO12 Adhere to the| End of Ye| Evaluate thesis Thesisrepq 1BTT
ethig for researchers, report by thesig evaluation
especially in plagiaris examination | form (rubrig
data distortion. committee. score [b)
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NotéWhen using an assessment witimte moietatidmeof scores from 0O to 5 follc
the table below:
Score Le Meaning
0 Learning outcomes in the assessed area are equivalen
undergoing the learning process of the program.
1 Learning outcomes in the assessedcase=tihanrg little cor
to before undergoing the learning process of the progrg
2 Learning outcomes in the assessed area have increas
before undergoing the learning process of the program
3 Learning outcomes in dtkaassdsave increased moderat
to before undergoing the learning process of the progré
4 Learning outcomes in the assessed area have increast
to before undergoing the learning process of the progré
5 Learniagtcomes in the assessed area have increased t
compared to before undergoing the learning process o

1SPWIJEJOHOGFFECBDLOUPOTUVEFOUT

At the course level, instructors will providassesEnentvitsudts
suggestion for their work such as homeworks, assignments, presenta
examinations in a timely manner. For the midterm examination, students
evaluatation no later than the withdrawal date. If stgdeutsabsessquargtion
they can query and discuss about the assessments and the results with tf
class, office hours or online via messeging application.

At the end of saatestéine program committee vétudeldsdademic
performance from every coursd aoldieYé&@énhiss information will be
communicated to students through academic advisor meeting each semes
for the next semester. If learning problems arise, the prograanamemmattee, i
advisors, and students will collaborate to develop a plan to solve the probl
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Assessmanpeal P idsBO0 E N Q MaBdliyU o
) B O E Mol ¢lasse6sii@q ariklMdomplaidits
4.1.1 Complaint Submission Channels
4.1.1All in the complaint form through the Educational Service:
Faculty of Sc@nhddtps://www.sc.su.ac.th/index.php send the complaint
ess.scisu@gmail.com and follow the steps in 4.2.2.
4.1.1.2 Contact the chair of thetipeogea of the Department c
Mathematics in person.
4.1.1.3 Line application and Facebook of the program
4.1.2 For complaints submitted through 4.1.1.2 and 4.1.1.3, the pi
shall meet to make a diagnosis to summar@behéacacpdEand consider
ways to sahe probleamsl prevémm framoccuritigthe complaint is beyond the
authority ofghegramwill be proposed to the Facultpayh@urdrafea committee
to handle the compilaint.
4.1.3 Notify the complainant of the results of the operation.
4.1.4 Sumpemmplairgporitheresults of the pralollemg eféort the
measure to prevent the problem from reoccuring
4.1.5 Assess satsfamimoplaint harsdichgewiehe complharidling
process at the end of every academic year

Handlirdigsessmet @GRBdtomplaintsa/dB=M VIE B SEIIPRENDF
aDIJFWFNFOU

4.2.Eill out the appeal form and submit ditiviaute threline form at
https://www.sc.su.ac.th/iddiexnatvely, send it viessrsigim@gmail.com

@ @ &
C

Submit in person at Submitin the compiint box Email :

cati ervices Office located in front of Educational Services Office : g
Eucationds > .CS & (colzm:i‘mmefrst:mdaydeadlmeld ess.snsu@gmall.com
Faculty of Science

Faculty of Science, Silaporn University
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4.2.Blanage complaints according to the procedure for handling complai
program's operations of the Faculty of Science.

Orde Details Responsible Pg Period
Submit a petition or appeal Student
program operations, specif
issurelated to the program
wish to address.

Submit to the Chairperson| Educati®arvice 12 working da
consideration of the compl; Office.
The Chairperson assigns t|  Chairperson, 1 working da
Dean for Academic Affairs
apreliminary review of the

information.
Query/search for details/ag Associate Dea No longer thg
information/facts. Academic Adiladl 5 working day

working grou
Report the information to th Associate Dea 1 working da
Chairpermrconsideration. | Academic Affa
Notify and hold a meeting\  Chairperson| No longer the
relevant parties to considel 5 working day
identify the causes, and de
appropriate solutions.
Inforithe complainant of the = Chairperson| No longer the
and the proposed solutions 3 working day
Collect statistics on the sull Associate Dea 1 working da
complaints and report then; Academic Affa
faculty's committee.

Remk: translatedHttps://www.sc.su.ac.th/FormPDF/curriculuml.pdf
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J)BOEMJOHOPGAOSPNQMBJIOUT 0"QQFBMT &
$IBOOFMTAd GPSd imciudadAUOUD EDCHWS SDIFONSQOA
UFMFQIPO F ¢ Risadeldk ITDE-BMN B D ©"FENN TS OheJBdpU J
ServicgendesinéN Bebidsih d>da@@estih &
3 F DAPIN/QABBAIIONECEEON QM BJOU T
%JBHOPTF 0 BOBM Z|[% R/aiassd MIB-0 TRIGE
SFMBUFEOQFSTPO
*OOUIFODBTFOPGOHFOFSBMODPNQ
CFOSFTPMWFEOBUOGUIFOPQFSBUPSOMFWFM &
Operat@ FM B U F E 0 Q& $H RN (BB B BRSS0H(
G Babdd&ténD BriedS P o U | F 0 D P pr&gdaéh] HPe(E B BFBGRGHABRIT &
sU B O, BEDEBHY MaB @ PP/ADTD EERVFDBJUO BHPM®AP G 6 4iddd Q B L
TPMVUIJPOXKDOBOEBPQBFWFOUOSF
OQFSB YEMAdVWBRE®BDUIJPOJOUPAOSF
Operators/related person repafis bhd é W F
SPNQMBJOUTOUIBUOBSFOTQFDBJsD
IBWFOBOMFWFMOPGOTFWFYPSOMHABWENMD BOOP U
Operat@ FMBUFEOQFSTPOOJOTVNNBSIJ|
GBDUTO6'JOEAJOGPSNBUJPOOBDDPSEJOHOUPOG!
DVSSIJDVMVNOBOEOSFHVMBUJPOT SSKIXH\G@B W .FI
BOEOQSFQBSFOBOSFQPSUOUPOCFOTVCNJIUUFE
5FOBTTJHOFEOFYFDVUJIJWFODPO
TDPQFOPGOSFTQPOTJIJCIMJIUZ
$SBTFTOCFZPOEOUIFOTDPQFOPG:
FYFDVUJWIF ®.IFFRIQPHBMBIWBSTIUZOISPOTIEFS
OQFSBUPST SFMBUFEOQFSTPOTO
UPOUIFOFYFDVUIJWFOPSEFS SFTPMVUJPOOPGSO
*OGPSNOUIFODPNQMBJOBOUOPGOUIFAC
AVNNBSIJ[FODPNQMBJOUOGOSFQPSUTOABC
SITLTOBOEOSOEOXBZToURDPETFN FOWU B QP BV
UPSBCFASFQFBUFE
.POUIMZOSFQPSUOPOOUIFOJSFHIEWFNT®@!
VOIWFSTJUZ
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JBOEMJIOHOPGOSPNQMBJIOUTOBOEJIER QFI
(Silpakorn Test of English Proficiency)
4UVEFOUTODBOONBLFODPNQMBJIJOUTOUIS
SEVDBOBMHOEN.FOUOBOEJ&OHMITIO-FBSOJOHO%
/IPUJsDBUJPOOPGAOJOGPSNB @ada®add O
silpakorn.eep@gmail.com
2 /PUJsDIBAEGPONPGEIP OIIJOOUIFONFTTBHEFC
UIFOSFOUFSOGPSO(FOFSBMO&EVDBUJPOOG.BOE
UIFOBQQMIDBUJPOOEJSFDUMZOBUOUIFASFOUF
%FWFMPQNFOU
*OOBEEJUJPO O0UIFOSFOUFSOGPSO(FOFSI
-FBSOJOHOWFWFMPQNFOUOGIBTOFTUBCMJITIFE:
XSJUFOBODPNQMBJOUOCZOTVCNIJUUJOHOBODP
SPNOQMBJIJUPOUIFOSFOUFSOGPSO(FOFS
%YFWFMPQNFOU
$SPNQMBJOUT HSIJFWBODFTOUPOUIFO)FB
$SPNQMBJOUT HSIJFWBODFTOXJUIOBGsM.
.BLFOBOSFDPSEOXJIJUMBTRADBMMFEG FOoUF
$SPNQMBJOUT HSIJFWBODFTODBOOCFOAQS
TZTUFNOP G 0 2idp//@BA RSEARB.SRIIWFSTIUZ &
SFDIJQJFOUTOPGODPMNGNBBHODPANQINPB YBIWC
DPOTJEFSBUJPOOBUOUIFONFFUJOHOPGOUIFOS
-FBSOJOHO W FWFMPQNFOUOGPSONPEFSBUJPO
.FFUJOHOPGd4IMUFBEIBAREIPIS OBWE S IRUZDGIFFS AL
DPOTJEFSTOJU 0 JUOXIMMOACFOQSPQPTFEOUPO
$SPNQMBJOUTOBSFOSFDFIWFEOQUISPVHIAL
(FOFSBMoO&EVDBOJPAE 0 B®G BNoFRSMOFHMNIH QA BBP V O L
UIFOEPDVNFOUTOUPOUIFOSFOUFSOGPSO(FOF
%FWFMPQNFOUOPSOSFQPSUGOZPVSODPNQMBJ
BEEJUJPO OUIFSDPRNMPMBYQBO® O 6D BFADEPNNTHAVI B J
Clea PPSEJO U CEEBRFFOIUBPBOPUIFSODIBOOF MG
4IMQBLPSOO660IJWFSTJIJUZ
In the process of handling complaints or appeals, once the res
receives the complaint, they will prepare a message with the attached evid
complaint and send it to the General Education Managemeiapioh&mtglish L
Center to consider various complaints. Each case will be considered indi
the main guidelines as illustrated in the complaint handling FR&oessnghich
the complaint (email/message box, FacebaekiilStuewmnhgey the officer,
Review of information by the General Education Management and English
Center,lidviting relevant parties to participate in th&imeesigatigrihe results
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of the complaint reWi&arming the complainant and relevant parties. The initi
time is set to not excigd. However, if the matter is important and involves
complexities, it should be brought up for discussion in the acaglerhic con
Silpakorn University to find an appropriate solution.

omplaint Handling Procedure

(2]

Screening staff

=] c
1

Receive the issue via

email Message box 4 Petition document

General Education Administration and Invite the relevant parties to
English Language Development Center consider investigating the

considers the information Information

0 Summary of complaint 0 Clarify the complainant
consideration results and related persons
od
T
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O0SBEVBUJPOOJOS$SSIUFSIB
5 Typd
4UVEFOUTOANV T sddimideaid)/dradriaid U SF/ADUPWSSHT
BWFSBHFOTDPSFOREBAdBUOJWEBFBHBE: & aFthidNbEEt
the qualifying examination so that they BakeXight Edde dtsJrh&st Jabs thesi
proposal examifdatOrE thdsis Hefahs¥ iBaNolastly, students must adhieve |
prograi F B Stcrd®e ddddtsHacd YBNIOBUJPO 0JUHBATB MoV
eY BN JPBIWIR@WFFORQQWFCU FE 2 & X0 &B BDADMIPEHEQ
U P anhbberend@r@ o UIFO0)JHIFSO&EVDBUJPOG4UBOE
#FODINBSPBOBINY TUODBOTIJTUOPGORVBMJISFED®
FEVDBUJPOOJOTUIJUVUIPOOBOEONVTUOCFOPC
UIFOFYBNOXOIDOWKBVFFBHFAOX1JDI6JT o,@BOTH-HDBIHF
LOPENMFOBOEOVOEFSTUBOEJOHOPGOUIFOTUVE!
The results or parts of the thesis musbbatpeblssheactepted for
publicationainternational journal, which is qualified and complies with the :
QSFTDSJCFEOJC 2334I B DIEHR kil &€& RUBmBEYd & least
publication inHpe@wed internationaMoueoaker, a candidate must present h
work at émernatioaehdensimnference
52 *O 0B DDP S Eipakors 9i\dRgdydidtiorts d@n Graduate Educal
B.E. 25666JMQBLPSO3d60JIJWFSTJUZNoo,ZBHH 25868 U J P
Silpakorn UnikeRsetyulations on GraduatéNedagatioa@eppendidsjvell
as related rules/announcemsgiimkorn University and/or any changes made
BOEAJJOdBD RRSIENESGEE SN IR BIHIFFS0&EVDBUJP
(SBEVBUFOA1SPHSB Na8 AatddB@ABRIFESTO# & 0 0BO|
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AFDARBIFFBEJOFTTOROSEABRBBOC OUUBBMBIPOG

1 5FBDIJOHOBOB & THRSEDIFJR® BGRI®YV F o

Place of Instruction

Faculty®fence, Silpakorn University, Sanamchandra Palace
o [Rajamankha Nai Road, Amphoe Muang, Nakhon Pathom 73000

5FBDIJOHOBOEO-FBSOJOHO3FTPVSDFTOB

The program, overseen by the Departmeiainof thiatbepaticent of
Statistidsaculty of Science, Silpakorn University, allocate learning resou
support for students ad Jollmnscture rddee research laboratory with six I
performance compukrsomputer laboeatat88, 50, 45 asdraPuset)Ten
laptopsreavailable for students to borrow for resbgkcighlepasdspgad
wirkess network for quick and efficient access to educational information
students and fadijitissensed mathematical and statistloabsst#d s \Wware
GSPNd4JIMQBLPS O ¢ 8§CehtaF $Tadphbk @ o/ erSiteBravadP
information services and digital resources such as books, research pape
books, aqdwenals available in databases subscribed to by the Ministry of |
Science, Research and Inteaetiog, dad research in mathematics, including
checks using Turnitin.

SFMBUJPOTQRRPRKKRIBNTPRHEBI®O O PUIFSS GBDV
JOTUJUVUJPO

$PVSTRISB PEBINFB PRAEEBBVUNVREZ EFQBSUNFO
00003BP®OFOO050000

Admission plan and graduation projection during the next 5 years
5Z8F

O0FBS IVNCFSOPGOTUVEFOUT
'FBS| :FBS|:FBS|:FBS| :FBS

:FBSo
FBSOo
FBSo
5PUBM

IV N C F S QFFERBH
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o0 & M BEYEMHEA o

4 3FWFOVBEOBBEWHFUO

SFWFOVF®g *J TOFEBBNG
2025| 2026 | 2027 | 2028 | 2029

Tuition fee 0,00 0,00 0,00 0,000 0,00

5PUBMO3FH 0,00 0,00 0,00 0,00 0,00
0080 XNMQFOEJHKWVWEBIWVEHFUOG

$BUFHPS FJ TYO-BBNG
2025 | 2026 | 2027 | 2028 | 2029

a. Operatihglget
Persoriémuneration - - - - -
Operatietpense 160,0( 320,0( 480,0( 480,0( 480,0f
Scholarship 200,0( 400,0( 600,0( 600,0( 600,0¢
Univerdityel expenses - - - - -
Total (a) 360,0( 720,0( 1,080, 1,080,0 1,080,
b. Capital Budget
Equipments - - - - -
Total (b) - - - - -
Total (@) + (b) 360,0( 720,0(¢ 1,080,0 1,080,0 1,080,0
Number of students 5 10 15 15 15

SPTOBWQEBRSE 72,00 72,00 72,00 72,00 72,00

SFEFNBSL .BYJNVNOB/ROOBBIQFSOQFSTPOOQFSdZ
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Full naméssitions aAthdemi@ialificationdnsttructors
Instructors in ChargdPobdjnam

0S E

Name

Education

"DBEFNJOOJBPRBAL

Assoc. Prof. Dr. Sq
Chaiya
373000132XX

Ph.D. (Mathematics) L
of lllinois at Urbana
Champaign, USA (20(
M.S. (Mathematics) O
State University, USA
B.S@Mathematics) Sec
Class Honors
Kasetsart University (’

Research articles

ChaiyaavidChaiya(3024).
"Formulas for The NTH O
of The Funcfiirsia Pacif
Journal of Mathematics. !
(Scopus)

ChaiyaavidChaiya(3024). "
Sequences of Zeros of P
Involving Pisot And Saler|
Numbers." Asia Pacific Jq
Mathematics. 11, 52. (Sc(

ChaiyaavidChaiya(3022). "
Uniform Bound for the Di
a Root of Complex Polyn
6 OEFSd/thedU Bde
of the Iranian Mathematic
Society, 48(6), pp3&8a.9
(Scopus)

Asst. Prof.dgireépa
Hiriote
373900128X

Ph.D. (Statistics) Pent
Stat&niversity, USA (4
M.Stat. (Statistics)
Chulalongkorn Univer
(1997)

B.Sc. (StatistigSlaBast
Honors Silpakorn Uniy
(1994)

Research articles

Phongyingndiriote, (83023)
Diabetes classificatidn ug
machine leataipiqués.
Computatid(5), 96. (SC(C

ChangpetcRjtBeng H¥iote,
Sandruangyai, C. (2021)
Integrating data mining te
for naive bayes classifica
Applications to medical
atasetSomputat®(®), 99.
(Scopus)

Hiriote, Bhunphiphand.
Kunphong, P. (2021) Clu
Analysis of Retirement M
Fundshdi Journal of Oper

Research, H{13: 6I/CI)

Asst. Prof. Dr. Cha
Worawannotai
334900780

Ph.D. (Mathematics)
of Wiscoidadison, US
(2012)

B.A. (Mathematics) Ut

Research articles

of Virginia, USA (200¢

Worawannotan@
Charoensitthichai, K. 1€
EPNJOBUJPOOGOH
Discrete Mathematics, Al
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OSE

Name

Education

"DBEFNJOOJBPRAL

and Applications,
Scopus)

WongthongcéadP.
Worawannotdj, C Sante
necessary conditions for
with extremal connected

EPNJOBUJPOOGO
Mathematics Letigns. @&
SEopus)

Sumalroj, SWasrdwannotai,
( Theonexistence (
distancegular graph with
intersection array , ; , ,

,  Audtralasian Journg
Combinatoricep. o}
Scopus)
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ProgradO TW&E VDUPS

0

OSE

Name

Education

"DBEFNJDO8PSLAJO

Assoc. Prof. Dr
Somjate Chaiy;i
373000132XX

Ph.D. (Mathen
University of Il
at Urbana
Champaign, U
(2008)

M.S. (Mathem
Oregon State
University, US
(2002)

B.Sc. (Mathen
Secotitlass Hc
Kasetsart Uniy
(2000)

Research articles
ChaiyaavidChaiya(3024). "Formulas fo
NTH Derivative of The FuAsimRac
Journal of Mathematics. 11, 61. (S¢
ChaiyaavidChaiya(3024). "On Sequeng
Zeros of Polynomials Involving Pisg
Numbers." Asia Pacifio\dathmreticH.
52. (Scopus)
ChaiyaavidChaiya(3022). "A Uniform B
the Distance to a Root of Complex
6OEFSO0/FXUPO4Tdo.FU
Mathematical Society, 48(63635. 3¢
(Scopus)

Asst. Prof. Dr.
Sgrapa Hiriote
-73900128X

Ph.D. (Statistig
Pennsylvania
University, US
(2009)

M.Stat. (Statis
Chulalongkorn
University (194
B.Sc. (Statistig
FirgElass Hong
Silpakorn Univ
(1994)

Research articles

PhongyingnidHiriote, (8023). Diabetes
classification using machine learnd
Computatid(s), 96. (SCOPUS)

Changpetch, P., Pitdinge ASdruangya
C. (2021). Integrating data mining t
naive bayes classifications Applicat
medical dataSetaputati(®), 99. (Sc

Hiriote, Bhunphiphan®&unphong, P. (2
Cluster Analysis of Retirement Mut
Thai Journal of Operations Resgér
(TCI)

Asst. Prof. Dr.
Chalermpong
Worawannotai
334900787

Ph.D. (Mathen
University of
Wisconbladiso
USA (2012)
B.A. (Mathemg
University of

Virginia, USA

Research articles

Worawannotaan@ Charoensitthichai, K
5PUBMOEPNJOBUJPOA{
Mathematics, Algorithms and Appli

Scépus)

WongthongcdaedWorawannotgi, C o
&ome necessary conditions for gr:
extremal connedi@ahination numider
Discretathematics Lettepp. @ 0
Scopus)

Sumalroj, SWasrdawannotgi, C The6
nonexistence of a elesgataregraph w
intersection array , ; ,, , 70
Australasian Journal of Comppato

Séopus)
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OSE

Name

Education

"DBEFNJDO8PSLAJO

Assoc. Prof. Dr
Somphong Jitn
380180268XX

Ph.D. (Mathen
Chulalongkorn
University (20
M.Sc.

(Mathematics)
Chulalongkorn
University (20(
B.Sc. (Mathen
FiraClass Honc
Prince of Song
University (20(

Research articles

Jitman, (8024&.inearintersection fegscy
codes and their applications in co
entanglerresgisted quantuswoerect
DPEFT 76+PVSOBMOdHR
2793(1), 012012. (Scopus)

Jitman, &dbricharoe(R024peterminant
tridiagonal matrices over some cq
GJOJUFOoDIBJOOASJOH
202301(Btopus)

Jitman,&d. PEKBN 61 0
Arrowhead Matrices over Finite G
$1BJOA3JOHTIOf B&&/EhE
Applied Mathematics. 17 2%ppofd

5 | Assoc. Prof. D Dr.rer.nat. Research articles
Pornsarp Porng (Numerical SenaratP8rnsawadl &tsuphotvanit, N.
336060188XX | Mathematics) @stergaard, J. and Phaechamudj
University of ®lumerical mechanistic modelling
Potsdam, Ge# release from sobranval dsased in
situ géRharmacsutic Stopug
M.Sc. (Applieg Thawnashompkisawadnd. Makond, B.
Mathematics) ®/achine learning's performance
Mahidol Unive QPTUNFOPQBVTBMOHF
(2003) Intelliged@@sed Medicine Sdopug
B.SMathemat Makond Mrsnsawa@nd. Thawnashom,
Mahidol Unive ( Décision Tree Modeling for
(2000) Osteoporosis Screening in Postm
Thaomendformatics, 8copus)
6 | Assoc. Prof. D Ph.D. (Mathen Research articles

Malinee Chaiyeé
310000482X

University of Il
atUrbana
Champaign, U
(2008)

M.S. (Actuaria
Science) Unive
of lllinois at
UrbarZhampai
USA (2006)
M.S. (Mathem
University of Il
at Urbana
Champaign, U

(2004)

Chaiya,dChaiya, S. (2024). "Formula
NTH Derivative of The Function X
Pacific Journal of Mathematics. 1

Chaiya,amdChaiya, S. (2024). "On Seq
Zeros of Polynomials Involving Pi
Salem Numbers." Asia Pacific Joi
Mathematics. 11, 52. (Scopus)

Chaiya,amdChaiya, S. (2022). "A Unifo
the Distance to a Root of Comple
Polynomials UrfeletUP O 4 TJd. R
of the Iranian Mathematical Socie
36193635 (Scopus)
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M.Sc. (Petrole
Technology)
Chulalongkorn
University, Tha
(2001)
BScChemical
Engineeriég
Chulalongkorn
University (194

Assoc. Prof. D
Noppadol
Chumchob
3730060868XX

Ph.D. (Mathen
Science)
University of
Liverpool,dJK

M.Sc. (Mathen

Silpakorn Univ
001

B.Sc. (Mathen

Thaksin Univé
1996

Research articles
ChankanCBumchobah&roisangwan, P
06"0OPWFMOJNB
based on acun@BréE FEOS F H |
Signal, Image and Video Processi
2129136. (Scopus)

Maleelai, K., WatchararuargaumnChod;
(2022). "An improved nutinedidat m
variational image registration mod
correction.” Journal of Interdiscipli
Mathematics, 25(4)  R22.0&Eeopus

Proceedings

Sanongsin, Aramdchob(2023). "A nove
unsupervigeep learning model for
diffeomorptieformalbtage registrati
O gdpRD gUe &y yéo|
d @ ¥56@ Rdceedings of Annual
Applied Mathematics Conferenge
6 é A566] pp. 2P.

Asst. Prof. Dr. |
Patanarapeelel
31020226XXK

Ph.D. (Mathen
Mabhidol Unive
Thailand (200¢
M.Sc. (Applied
Mathematics)
University (20(
B.Sc. (Applied
Mathematics)
.POHLVU
of Technology
North (1998)

Research articles

Wanaleesuksan, L., Patanarapeelert, |
Patanarapeelert, K. 860QUJ
Model filve Spread of Strepsgednut
J)VNBOJO1IPQVMBUJPO
and Technology. 24(6), e0258970

Patanarapeele©iandumrong, R. and
1BUBOBSBQFFMm&U ¢
Dynamic Effects of Human Mobilit
Airborne Particulate Matter on the
COVID 70$PNQVUBUJP(

Patanarapeelei$dngprasert, W. and
1BUBOBSBQFFMFSU ¢
Responses to-CORflemicseASDa
JOOS5IBIJMBOE 785SP(
Disease. 7(10), 303. (SCOPUS)
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9 | Asst. Pi. Dr.rer.nat. Proceedings )
Worakrit Supay (Mathematics)) & a4a 0,0a0 @pOdéy @ d@oé
3229000@4XX | University of O &6 ¢i Ady ouii 1
Potsdam, Gerl a Uuoo QIUOéQ g010d
( Ué ux g U ii iUe ég’
M.Sc. TO g ~TB 108 €0y Op
(Mathematics) i e éy Op 228238 & 204
Silpakorn Uniy Ill el_z?e eau & i BTp aacs
550 (Mather] & 4B O 188 GupBASY ® doé
The University 00 a¥ €0 ¥ ORKD
the Thai Charr g UlDeid Udg 6 éa U L
Ui 0y 6 €0 o Oadfa
of Commesce U B &egdy Op o.2228 &
2000 0O e 2566icéee €0 I+ U +0
fUpoald oHia o
OgOoudu@Oapédsdy O@d d |
25660 gy Op Auy ouii |
g UduUOUOGEx B1é6
O oY ¢é0 o0 o +1oKWDLA
O g8 R 60 B O @il
22-230 € 2566iccee €0 I+ U
y 007 Oaod 4181 THI830
10 | Assoc. Prof. D Dr.rer.nat. Research articles
Ratana Srithus| (Mathematics)| Prinyasar§rithus,dRd Malangpoo, C. (

377060699

University of
Potsdam, Ged

M.Sc.
(Mathematics)
Silpakorn Univ
2002
B.Sc. (Mathen
Silpakorn Uniy
1999

&Regularity and Green's relations 1
of transformations preserving a zig
B O 6 F RV J AEBrbpE&D Ddurivag
Mathematics, Scépus)
Prinyasar§rithus,aRd Nuntharatkul, J. (
&/arious Regularities for Semigrot
Transformations on a Finite set de
a zig BH 0 P S-EWdpedrd Jouhal(

Mathematics, Scopus)
Proceedings
g é1 qyglueydda =00 0 |

dAu® Rad gY &AW w0 Of
30 + dWEdO ¢T Ul 6U ¢
g UdUUl 67 Y d8hidsd
O gd6p B 00U RIQ-LY eI
iU i Ud 8860 Wo o
O Ui+ u=+iU7T0+ @ R
62 TUgyda 0 +
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1 | Asst. Prof. Dr. | Ph.D. Research articles
Passawan (Mathematical| Chiangpraditld@pakaewSBkuntasathier
Noppakaew | Science) Sanguanphanaitiwangtong, K.
1:10200237XX | University of B 6 6 Q Q F S slandtedDBMidaRiIG)
UK (2014) #SPBEDBTUTOGPSOd4H
M.Sc. (Mather Journal of Mathematics and Comj
Sciendath 20(1), pp-15HE. (Scopus)
Distinction NoppakaewKBnwarunyndP.
University of B 8BOJUDIBUD I-BboBzD 0]
UK (2009) Numbers Ahddds Numbers in Beg
B.Sc. (Mathen Sequences Generated By Powers
FirgElass Hong .FBOT 70'JCPOBDD1¥a
Silpakorn Univ (Scopus)
2006 NoppakaewBR EA1POHTSJJBI
APNFO1PMZOPNJIBMTGq
Journal of Infegguences, 26(9), 23
(Scopus)
12 | Asst. Prof. Dr. | Ph.D. (Mathen Research articles

Thanakorn Prir
1-42900081%K

University of
California, Sar
Diego, USA (2
M.A. (Pure
Mathematics)
State Universi
USA (2013)
M.Sc.
(Mathematics)
class honors.
Chulalongkorn
Univergi2910)

PrinyasartBIOE64BNQIBWBU
ultrametriesdiricsgvgtances, metri
preserving functions, poidthiestde nT;
Fixed Point Theory and Algorithmg
and Engineering 2024(1), 9. (Scoy

Prinyasart,Skithus, R. and Malangpoo,
63FHVMBSJUZOBOEOJ(
of transformations preserving a zig
an eqw B M F CHorlep&ai " JourBa(
Mathematics, 16(9), 2350154. (Sc

PrinyasartBIOEd4BNQIBWBU
wdistances and41Qe8IE TF S W J (
Mathematica Slovaca, 73(B), (3rd

Asst. Prof. Dr.
Wipawan lueoa
-713900288XX

Ph.D. (Statistic
Thammasat
University, Thd
(2012)
M.Sc. (Applieg
Statistics)

Thammasat
University (194
B.Sc. (Statistig
Secomnthss
honors. Silpak
University (194

Research Articles

Ug O@di ala b dauiageid
OQouBTORREScHIUE Ogao(
ii 6uy OO0 gé U &\
g €17 éoy Op x UT O X
U ddd ey gt B3 O g6 U
dbi i1 & & a%BE)od2843
(& TxaChuR) o1
Prayad SangMygawan Lapanoh Mana
Rodchuen. ( @djusted Clustere
S5FTUTOGPSOSMVTUFS
Thailand Statistician. April o .

http://statassoc.or.th (SCOPUS)
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Wainiphithapohgo&xun,aicSupalaknari
(2022). Levels of Knowledge in Fg
Collection of Inquiry Officers in Prg
RegionJ@urnal of Criminology and
Sciené¥l), 461. Reeved from
https://soO0hi@ijo.org/index.php/fdr¢
article/view/252888x aCD Gl 0 i

Ogbopoed yiueys iwmeds U0 ¢

Ui 0 oo g25a8D @ @
x RBléurotus ostreatus (Jacq. ex H
é+ BaO 16 6ga Ui &h
O G &dhkai daurnal of Science ano
TechnologyX0® 815.0 &1 + &+ U8
2564.7184860.§ TxACD URP O |
dg + éd& WUillg g &Du 0-a6 \ 2o
U dyoi oeddR 8w Yo
TO Uil 1gti6 6 O @ 0
+ WO gy o0 B O gl 1+
O Ui+ 0 +90 RBFINREY
(A TxaCDh uRpoi &

Supalaknatia&arun,adNVainiphithapon
(202 1). Knowledge in Seeking C
Evidence of the Inquiryn®ficational
Journal of Crimeahé@8ocial ISB(83,
3243. https://doiigla56/ijclsi.2021
(TCI1)

Prayad Sangng@ipanan Lao£p021).
6"EKVTUFEOSBOLOUF
C B M B O C=eient &, EngikddsdiTg
Health Stydiés21020002. (SCOPL

Proceedings

g g OP® &7 dIUND+ U xxa® O

(256580 gy Op vy & OuUii i
ée U R PoiWGRiUlg ¢

U R O go BWGR (Ei&dUm WD

x60 O8IYTHRRAENHOA0 &

2482492.

14

Assaerof. Dr.
Prayad Sangng
45001 147X

Ph.D. (Statistig
National Instity
Development
Administration
Thailand (201

Research Articles
Wichitcharga&hgngamHemchalee, R. g
Kumphon, O. (2024). Confidence
Functions ofNaygal Parameters Ur
Copula Dependence Structures: A
Tornado Damage Areas in Canad;i
J Math. 45(9), p@48826
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M.S. (Statistics https://doi.org/10.1134/S19950802

Chulalongkorn (SCOPUS)

University (20( 6 + é80ydRU @ o, p & O UA

B.Sc. (Statistig U 86y O 802300 ald o &i

Mahasarakhar 6 U6 Yé O ga vy iU

University (20( ga TUa 80 O80ge y Of
YiUéog Bi o 80 gy 852

T83M. & TXICOUR)BOT d

Prayad Sangngapawan Laoarun, and
Rodchuen. (  @&djusted Clustere
S5FTUTOGPSOSMVTUFS
Thailand Statistician. April o .
http://statassoc.or.th (SCOPUS)

dg + éa@yWllowed va o
U 8yoi o exb8880 Vo Y odie
TO Uil 1gti6 6 O @ 0
+ 0D oy o B O g0 i+
6 0 ig RO+aTAHYL a3y
a 1XTCluusoil 8

J. Rabablert, P. Masrinoul, S. Yoksan,
Sengsai, K. ChaR@eaalgngam
Techaarpornkul and S. Roytr&kuD
dengue activity of synthetic peptid
antiviral intedsgtangenes iMIKZC
D F Bicd\ricé, Engineering and He
Studies, 15, 21G3MWWOLUS)

A. Tipaya@ngangngawh S. Pinitkarn. (2
6 $P N QB S JdadiGgsaRd3GEy 8vit
Methods of Particle Measurement
Buildirgjjpako6O J WApSIlied U Z
Environmeiakeard3(B 13243.
(SCOPUS)

PSangng® O EJ8 0-BPBSVdak
SFTUTOGPSO$SMVTUEFS
Science, Engineering and Health §
21020002. (SCOPUS)

Remawkil programstructonget the qualifications set by the Graduate Brigrar
2568nd are prepared to serve as thesis advisors.

4QFDJB®O-FDUVSFS
Maynvitepeciecturers on agraester basis.
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AFDUJPOOJ 02VBMJsDBUJPOTOPG3"QQM.

4UVE¥BMAIsDBUJPOT
5 Z1F

@raduates wittastdr degree or equivalent in mathematics, a
mathematics, statistics or relatedrivgidamamdnement condafifreval
0003 0d0d0d Mekt all the qualifications aSdpakogitdniveRsgiyulations on
Graduate EQuc&®IE6R3 IMQBLPSOO06O0OJIJWFSTIJUINDIYH3FH
B.E. 25@Hhdilpakorn UninkiRegulations on Graduate NEmly8Bticn 866
(Appendpds well as related rules/announcements from Silpakany Univer
changes made thereafter.

4AFMPBBRDEDD®

Typél

2  \@ritten examinBtiemrograanagenmmmittee proposes a list o
at least three qualified individuals for appointment as the examination com
appointment made by the Faculty of Science.
0 0 0 0 & 0 bdervielihe prograanagenammittee proposes a list tiraelea
qualified individuals for appointment as the interview committee, with the
made by the Faculty of Science.

3 0dASPCNFDAFRAEFIOUTIO

3 Typad.l
3 Fodeign studdmisare new to Thailandaatbfvda hai culture and
living environment.
0 d d 0 8.@dMany rules and documents are written irwitthaut|doylesdpe
translation avaifadoeign students will have trouble understanding them.

4 04U S B P MBVWFABIPRSPWIMANNTUBUJPOTOJOG
4 Typ@.l
4 Th& program assigssidertiasualdy to each foreign student, offe
guidance and support to help them getting familiar with Thai culture and li\
d 0 d d 8 6 ADuring new stadentation, the program provides essential infor
students, including the study plan, registration process, and graduation cri
4.1.3 The program assigns an academic advisor, offering acade
consultant.
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2VBMJUZ61MBOOJOH
1 ldentifying Target Groups and Stakeholder Needs

In revising the Doctor of Philosophy Program in Mathematics and Sta
were established, and the needs amof siqiazitataers were surveyed, divide
three groups as follows:

1. Regulations, announcements, laws, and related documents, includi
Thai higher education and the new system for creating graduates and
resourcgslZe vision and mission of Silpakorn University. 3) Categorization
institutions. 4) The vision and mission of the FHzailynof Satenca. Qualificatiol
Framework (Revised @dlimerning outcomes accoediRggher tEducation
Qualifications St@@@at Ph.D).The 13th National Economic and Social Dev
Plan (2R7)8) National EducatioiORR0O36 9) Silpakorn Univelsity
announcements on educational standards related. ttO3tR#smt oyt shities
11) Lifelong learniri@skiksired graduate. a8jiliieskorn University4ilentity
Entrepreneurial skills.

2. Employers and potentiad:erhploygEds of employers and potential em
were surveyed using interviews and questionnaires.

3. Relevant individuals: Including alumni, students, faculty, and prospe
interviews and questionnaires.

%FUFBiNgr&aaF8 8 ® J O lPEQOS/ UDPNFT O
Based on the survey results of stakeholder needs and expectations |
revision committee met to analyze and summarize the essential needs ¢
defining the desired graduate attributesmétimprpgsa these needs. This inc
in particular, the desired graduate attributes of Silpakorn University, "CRE
PLOs and the level of each PLO to align with the desired graduate attribut

Designing Progran VDUV S F

Based on the PLOs defined in feetmogram revision committee (prin
consisting of program coordinators, program lecturers, and instructors) wi
the necessary knowledge, skillsi@agdragitacesch PLO. They will then grouj
knowledge, skills, and attitudes to create courses, which fGlleatmpuoeeateg
courses for groups of knowledge, skills, and attitudes that differ from exi
programg anhodifying existing courses to cover groups of knowledge, ski
that are similar or align with existing courses. Once the courses are define
draft course descriptions and CLOs for each course, @nSdsy itk ahignn
PLOs and the level of each PLO in the program.
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At the program level, the curriculum is revised every five years ¢
regulations of the Ministry of Higher Education, Science, R&4&&80h, Bod |
provide a clear overview of the program revision, the program coordinat
program revision committee. Stakeholder groups are defined according tc
and feedback are surveyed and analyzed tetimgiuree program

Learning Process: 1) The program guides the learning process orgar
measurement and evaluation of learning outcomes by communicating and
process with the instructors. 2) The programncableatsthefdeaating process
measures and evaluates learning outcomes through course description, co
and feedback/suggestions from employers, program instructors, students,
inspect, and provide feedbaciots fosimprovement every academic year.
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QVBORPIWUZ S P M

$POUSPM

CIFDLQPJ

OQFSBUJ

PFSJPE

3FTQPOTJ(

3.1*OQVUS&GBD
0D PBBFOUI"I

O0/VNCFSOP/
BDDPSEUUHBI
aENJpIanJ PO

$IFDLOUIFAO\
SFHIJTUSBOU]
TFMFDUJPOGJE

Before semester beging

Program Chair.

02VBMJIUZq¢
IBWFAODPOsSSN

O4FNMSESDUWURHP
EFUFSNJOFEG«
XJUIOUIFORVE

desiredbsV EFOUT

Before admission begin

4FMFDUJPOOS

3*NQPSUBO
EFUFSNJOFE:¢
UIFSDPVSTFT

. J E LK 8Wfitidn in the
semaster of the first year

Program Chair.

321SPDFTT
0 0 didsfrdctdE &N J O
process.

02V B MthD B
program coordinators

Monitdd IFOBDBE
U pFodram coordinatg

Before second semeste

Program Chair.

0&YQFSUJT

5[FORVBMJIsD
FYQFSJFODEF¢
BSFODPOTJEH
FYQFSUJTFA8J
UBVHIUOPSAU
UIFTJTOBEWJ

January

Program Chair.

TaachidgP S.L M P

Monitd IFOU F B D

January

Program Chair.
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CIFDLQPJ

0OQFSBUJ

PFSJPE

3FTQPOTJC

3000 BDI1JO
N B O B HrBd¥¢$50 U

SFBDIJOHO&BO
"DUIJWJIUJFT

Pidvide F U BIldM T
DPVSTFTOPSG
BDUJWJUJFTG{
FYQFSJFODFa
TUBSUOPGOFE
FYDFQUOad G frain
othed O T Ul B &/ WK
B O E 6 MdécBsS D
align witte@L O3 he
teaching and leactinty
are improved from op¢
result from previous st

#FGPSFOUIFOT

Program Chair.

A deport on the
implementation of the
and a report on the fig
experience (if any) mu
prepared withiays afte
the end of the acaden
semester for all cours
except for courses tak
institutions. Additional
should be a plan for c(
development/improve|
the teaching and learr
process to meet the n
the lalbonarket and ali
the learning outcomes
course

45 days after semester

Program Chair.
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$POUSPM CIFDLQPJ OQFSBUJ PFSJPE SFTQPOTJ(
O00OOBMUVEFO| .FUIPET 0UPH P@padeF UBJM T Before semester beging Program Chair.
BOEO&pMOBddsY B DSJUFSJB NFUIPET O0UPI

evaluatahSJUF S J
M J OtRedCLIOSH G P
TUBSUOPGRE &
EFUBIJMTAOPGq
FWBMVBUJPO
QSPHSFTTOAOPC
Z Fdd 8ll course¥ D F
DPVSTFTOUBL
JOTUBWEMYBC(
NFUIPET O0UPI
are improved from op¢
result from previous s

OLSPCMFENT
TUVEFOUOBT]
S F Q Phe Btikdentd
assessment and its pi
are showibéocontinuot
reviewed and improve
ensure their relevance
needs of industry and
alignment to the expe
learning outcomes of |
course.

45 days after semester

Program Chair.
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$POUSPM CIFDLQPJ OQFSBUJ PFSJPE SFTQPOTJ(
ODODNUVEFO|L4UVEFOUO$BY Monitér UV E F O | During semester. "DBEFNJDO"E
B O E®r8d@F 0 woriM P B E Program Chair.
Manitér U \pEOGrest

and academic perforn

O05IFSFA8JTO
TUVEFOUTOAXI
JOOTUVEZJOH

0 & JRadpda®F W J T

Process.

5IF0DPYV Suped
date and relevgoih to
industry.

O'FFECBDLG
TUBLFIPMEFS
EFWFNQPSP W F
DPOUPSBDBHBO

ofgddradhT o
EFW Feviss® b B P
U P progir&nd red)de S
to keepuptodate and
relevantjodindustry

$VSSFOMay4U VI
"M VNIB® J
&ENQM&ZFSS

Program Chair.

000dBdOFBSOJ
. B O B HArd¢ds9 U ¢

3$SMBTTSPP
FRVEADNMBI T

Ensure an adequate ¢
equipment that is
available, functional-
todate.

#FGPSFOUIFOT

Program Chair.

5-BCPSBUP
FRVEQNFOU

Ensure an adequate
equipment that is
available, functional -
todate.

#FGPSFOUTF&H

Program Chair.

3 $ P NMIQHV 3y $tes

Ensure an adequate
equipment that is
available, functional -
todate.

#FGPSFOUIFOT

Program Chair.
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0OQFSBUJ

PFSJPE

3FTQPOTJC

33 FWFMPQN
BOESBDIJFWI

04UVEFOUQ

"DDPSEJG,KHMU
2.1

At the end of semester.

Program Chair.

PVUDPNFTOB

0"DYé®®WB O¢

"DDPSEJG,KHMU

At the end of year.

Program Chair.

B Pr&gdam learningo OVUDPNFT 2.2.

MFWFMOAOPGAT 0" DPdognah#¥BE "D DP S EJG,H BIU Before graduation. Program Chair.
OVUDPNEFT 2.3

3.LPrograhENJOJT 0 (S BEBABRJ J| % B doBete® &l P O] May Program Chair.

3FFVMU Dibpod B U F BOESBOBMZI[H

0"WFSBHFO

38&NQMPZI
FNQMPZNFOU

% B doBezteé® &l P O
BOEOBOBMZ[H

May

Program Chair.

O3FTFBSDI¢
worl® GO TUVEF(
instructors

% B doBexti2®d &l P O
BOEOBOBMZ[H

May

Program Chair.

04UBLFIPM
M F W F M égdriatid

% B doBezte@® &l P O
BOEOBOBMZ[H

May

Program Chair.

0ab0dF W\WB K
rFTVMUT

% B doBetteé® &l P O
BOEOBOBMZ[H

May

Program Chair.

O BDIIFWEFN

results

% B doBezteé® &l P O

BOEOBOBMZ[H

May

Program Chair.
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3JTLO.BOBHFNFOUOBOEO3IJTLO"TTFTTNFOU

, $POU 3FTQF
$POURBRIO SJIBIDBUR 3JTLGd MEBT\ 1EST
41*OQVUOGBDUPSTO
4UVEFOUOd"E| The number of sty High. Correct. Program Cl
does not meet the
enrollment plan.
421 SPDFTT
(1)nstructde & J O J| Instructors lack | Low. Correct. Program Cl
inspiration to prog
research work.
(255 FBDI1JOHOd| Teaching and leal Low. Prevent. Program Cl
.BOBHFNFOU |process is slower
planned.
(34U V EF OU a4 .| Student measuret Low. Prevent. Program Cl
B &GBWB MYV B U JP|and evaluation is
than planned.
01SPNPUJ|Students do not | Low. Prevent. | Program Cl
TUVEFOUT participate in prog
activities.
(5) ProgenW.J T J § Program is not re) Low. Prevent. Program Cl
withimyear timefrg
(6). BOBHFNF ( Inadequate classi Low. Prevent. Program Cl

SFTPVSDFT

ABOFWFMPQNFOUOPGOQSPHSFTTOABOE 6B DpbErad N

of students

1 StudentSoP H S F | Student progress| Medium | Correct. Program Cl
slower than plann
2)" D | J yedidd B $1( Some students dq Low. Correct. Program Cl
oVUDPNFT achieve YLOs wit
specified timefran
(3)" D I J prgadd H| Some students dq Low. Correct. Program Cl
IFBSUUQ@RS FT |achieve PLOs wit
specified timefran
SFTViWS SEEGINVNDUSBUJIPO
0 0O (SBEYVBU|Graduation rate is Low. Prevent. | Program C}
than 80%.
0 Dibpo@ B U F | Some students rel Low. Prevent. | Program C}
before graduation
0 0"WFSBH F Students graduat¢ High. Prevent. | Program Cl

HSBEVBUJPO

than the program'’
designated timefr
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] s$POoU 3FTQF
$POUBFOL  3FBIBUR 3JTLY ooty " et

0 00&NQMP| Students do not fif Low. Correct. Program Cl
includeB FAIMN®& M P Z| employment withi
year after graduat

work® G 0 T U W&rae@g publications of stu

0 0 3FTFBSd& The quantity of re| Low. Support Program Cl

and instructors ar
than what prograr,
expects. (average
publication/persor

eW B M¥ BJNIRQO Jd| achieve all YLOs.

0 04UBLFIPI| Stakeholders do 1 Low. Prevent. Program Cl
M F W F M épggratiod N complete satisfac
surveys.
0 0ab0dFWFN Some students dq¢ Low. Prevent. Program Cl

FW B k&SUBU J P O ¢ achieve all PLOs.

0 01-00BDIJ|Some students dq¢ Low. Prevent. Program Cl

2V BIM Q¥ 2PAW FDFRVORNMNBOQNEEB O U

The program management committee holds meetings at the end of e
to review program operations, assess risks, and develop risk manag:
continuous improvement. Additionallproinamskerséelery five years to
ensure it renugeioslat@and aligned with the needs of stakeholders.

In order to attragjuagty students, the program has negotiated and ad
the Department of Mathematics and the Faculty of Sclarst@p® fallocat
doctoral students. Additionally, to promote the program and attract inte
the Department of Mathematics, Faculty of Science, Silpakorn Unive
collaboration negotiations with universitiesaindhleeRlalppr@se’'s Democra
Republic to send personnel to pursue studies in the program.

O%WJTTFNEPQREDIC PSS REBEBILFOPMEBEST
The program disseminates and communicates program informatio
through four main charioksvs:

1.The Department of Mathematitpsvébeth:sc.su.ac.th/th/programs.p

2.The program's Facebbtik: ffagd.facebook.com/GradMathsSU

3.Line groups for students and alumni

4.Exchange information with swdikicamlsvith employers of gradua
prospective students, current students, and faculty members.

2VBMJUZJ"TTVEBUBMORAGCPHGBIWFSTIUZ
%FUBJMTOBDHDPSEJOHAOUPO"QQFOEJYH
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B AReport on the performance of the Doctor of Philosophy Program in M:

Program 2020

0 0 Répod 6n the evaluation results of the Doctor of Philosophy Progra

(Revisembgram 2020

C dAppointing Order of Doctor of PhilosdytilidPnadierhStatistics

(International Program/ Revisefl Revgransubcommittee

D Comparison table of differences between the original program and tf

E dTable showheglignment between Program Learning Outcomes (PLC

Learning Outcomes (CLOSs).

F S5BCMWMFBLFIPMEFST46/FFET 3FRVIJSFNFOUT
5 B CAlighéhent between PLOs and the desired graduate attributes

derived from the analygi8df FIPMEFST400OFFET SFRVJSF
TB GMligidmettF URLUEs@D FOEF T J S B CdyvidddadieBRIS-BD U

V O J VERBATIME Z

G Resultsoofirsassignment teckwanatriculusiasign

HO6OIJWHSNVEBEMARVBMJIUZOBTTVSBODF
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Silpakorn Univdriggulations on Graduate Education, B.E.
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U Ug dY OU fu VY =+
X Rau i O gi Uyé é 6 6 ¢

6 uUiO@gi 6 + 06 0

g +G <éU0 6ea YO ¥ 1 0 g eaxa B GU du
Stakeholdemsut Stakehold@&id@edsRequirements éu+olUd | xaodn
ai U 11 06 U Knowledge: iy 16 0 6 0 6 8
Uéa Tye & x yea U G dg o 1é 0 iii Uyeé Op@60
p 10 + i+ 0 Uxe <1 éUU 6p ai & Oéa Ux U Oy ég
O ed o Bi x O 1éui O gl Ug dxa 6
x 8@ 061U 6 6 yox Uu i @
x 01 Op O i U Y +Ugiéall
X x +7g =0 71 & 1711 0 O |
x ~11iUG 60 B O @ 1y x yé& 4
Skills:
Xy y gi Uyé é éaiu+06 p 1
X x =70 p 89 Ogo6l Uyé & ¢
Xy Yy sUl 6U € 0 xa éa =+
Attitude:
x 06 Ul 6+ é + 186 O 60 +99
Xy 6 gl U 7@ 060 i a 1
i ag iA éB 1 0 (Knowledge: iy 1€ 0 6 0 6 6
6 Ui+ 0 +y U8 x xa Y 0 OO0 gy U ai UU& Op@d0 |
0O Ui+ u=+1iUTyx x +1g +0 117g 8 1i1 0 O | G Oy ég
og 1Ug | x yga U u dg 6 76 4 iil Uyeé
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Stakeholdemsut Stakehold@&id@edsRequirements ¢4 -0Ud ) xaouh
x € +1 éUl 69 ai & Oéa UX

aO ifia R +UR a4 0 i aof
x O 1iUituyYy + O giéu U
X d R Ui 6 Opdx U
uy =

Attitude:

x1 U 16 + éa gUOéé 1 éa

x 6 Ul 60 O 6 +g

xU Ug dBR U0 6 Opddiuédy
O gog O 1Y O7T UUU 10 o
o\ 7100 i

x 6 Ul 60+ + 61 Y Au Oé 1x

x 6 Ul 6U éyga UygoUd
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g +G <éU0 6ea YO ¥ 1 0 g eaxa B GU du
Stakeholdemsut Stakehold@&id@edsRequirements ¢4 -0Ud ) xaouh
y p+d O 1 @ < Knowledge: iy 1é 0 6 O 6 o
0 44 Oy x U|x xa Y 0 OO gy U ai Oue OeB60
O ~uxa U x yega U 0 89 6 Té U iii Uye G Oy &g
y TOU1y6 6 ¢] o4 Ug dY OU Tu VvV =
Uy uUus UB &y 545 5006 6 yox Ut i O
iTU e Uds 1Y,y §ygOitaV <+ anauy +i
0 0 i+ u =+ Ope 3 i1
xUé <" U006 0Y géad el yoa
TG0 é0ge6y Ub idfa yéad
x g i 8fa 0 & iyt Uéau+Uu
Ul 6 ohT Vo

X 60 ¢t Ul 6U é g O 8do + (

il é0ggox Uafa o6 dua O
6 = a Ou O o
x ég 1T 0é U6 1i0 Yé\'( &b 20
AUOguindi O éx 1Y OO0 ¢
x Uye 1T a 6 g uoU 1
Skills:
Xy y o1l Uyé & éau+d pi
x1 §i1 B &YI a6 dgyii
Xy VvV eg 0 Ui UUUO éaé

x 01 Op O gy 16y 6 a® Ogaii

éad 0 6 Ul 6 8dhif ay 106
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g 0 +éU0G 6éa Vo @ T O g eaxa R 0U Gu
é 0 t0Uo | xa 6 U n

Stakeholdersut Stakeholdé¥@edsRequirements

Attitude:

x1 U116 + éa gUOéé 1 éa

XY €0 gUil oy6é ux UR U é

x 0g i6ué Ogodx Uei U ay
u é i1ud 6y U au 8\ 0o 5
Ui+ y yégdd U Ul 6 ohio
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& g Ui 0 dUU BUO®UWaelgOliié Ddese &1 0 Udg Stakehbkidideds/Rgqérementé aY C
G | U ea Opeiem el 6 Usgyy ?C 10O o
i StalEeholdmeds/ Requirementsy Learning PLG o Ug i
Taxonomy

1|7 eee 80 69 aUu 6 xa Y 1 UCognitive| PLO1 Explain the principles and theorie!
mathematical and statistical research.

2 |7 éak B+ 0 & +1 é1 py@eééy| PPsychomot PLO2 Convey mathematical and/or stati

éa to others.

3|1 etke 7T AGU T 71 y i @& éa | RPsychomot PLOBesent mathematical and/or statistig

é+ p6 U 169 B 60 B O o works orally at seminars and academic {

4 |7 éye éy sUU 60U é U xa éa +| RPsychomot PLORBesent mathematical and/or statistig
works orally at semiaaeslandc conferend

5|7 éee ég aU eU” x UU iy 0o RPsychomot PLO@reapesentation media using princ|

6 |1 eax &1 OV g R O 28 R 180 RPsychomot PLOWritacademic documents, including

igg€ pa 1 61idd G 1iUG 60 Y mathematical and/or statistical research

7 i e & Ug d R o6 +UUG 6 AsrCognitive PLO6 Critically analyze problems and d
solutions using mathematstatiatcibr
knowledge.

8 |i éete g d R UL 6 Opdx Uf| ECognitive| PLO6 Critically analyze problems and d

Aiud gu Y = solutions using mathematical and/or stat
knowledge.

9 |i ee0eiilU TG0 Y + O gién U G| GCognitive] PLO7 Design and conduct research to ¢
knowledge or innovations in mathematic
statistics.

10| 7 easBa&@ 0 Owoi UUeé éy yéwod| RPsychomot PLOSpplgrogramming skillsetonmthemati

and/or statistical problems.
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Uea Ope i ez éi 6 Udg yU

g é 10 o

i Stakehold@&ig@eds/ Requirements Learning PLG3 o Ug |
Taxonomy
11|71 eaBa& 89 Ov06dw 600 OY @ ( PRPsychomot PLO9 Perform information technology sl
the objectives of the work.
12| 7 es® &1@0 a iU T Ut iy 6yddy+ | RPsychomot PLO9 Perform information technology sl
éa the objectives of the work.
13| 7 ejei®aixa 6 Ud é+ PO & 1x| RPsychomot PLO9 Perform information technology sl
the objeats of the work.
14|71 ée B 16060 id a 1 éa Resffective| PLOIDIlaborate with others; express yol
opinions and listen to others' opinions, a
public benefit
15|71 ége &y oo U Ui UUCG éa Reaffective| PLOIDIlaborate with others; express yol
opinions and listen to others' opinions, a
public benefit
16| 7 éé & 0 0 U AT 8\ 0 + 0 U \iAffective | PLOMange tasicording to the available
éa UO gddU T U ig 6+ Ogi 0 resources.
17|17 ee B 16 + éa gUOéé 1 éa \Affective | PLOMange tasks according to the availi
resources.
1 i e®@ @& U0 da 1 & é 0Yoo+ 190 VfAffective | PLO12 Adhere to the code of ethics for |

U é0 O@GUsTEe a U UARGU 1

especially in plagiarism and data distorti
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é g3dil 6y éU PLOBiolW B Ope i éee &1 6 ERBATWEIdx U6

Ueéea Ope i Uu i+ PLOs
con af "UO | o é 100 44 ép 00 44 10 0 6do aa O PLO7
Creative leader Xi éa 66 U e Ope i d&hii al "UO gywa UypsoUdowe
ROUU 6o ii éR g é 10p 44 ég 80y 44 10 U dg aa O PLO10,1]
Responsibility Xi éae é U g6éi Ud6 Ul 6o in éR 1é° &7 Udy VUGS U §

ESUU 69 aUlU (o é 100 44 ég 000 44 10 U 0o 4a O9 PLO1,2,7
Expertise X ée 66 Ul 6@ a1 0 +y x U0 B d 0 v mei” Uiubog a4
y U Gtéta 68 u iU 1T a=
2 é idp aa 1o
X7 éa €0 Ul 6 alty xuB1 yOp + Uu Oa U1 §
O =+uxa U

X1 eae 8y 0 g7 YOPpDalgdg ORY 66 B 6 éa + UB 1
Adég 1 0a U|log é idpg 44 ép 880 aa 10 U dg aa O PLO4
Art Appreciation X7 e ég alU eU" x UfAaU iy 48 G U iyga UyeoUd
ToUU oTodiNess | g é 100 a4 o DB@AA OO PLO10

X1 @ ég alU éU> 0 g OpdUU 6 dh1 i+

Xxi e &€ xa YUUu 6 0 O G =i Ul ¢liggdd Gy 6 géi U 1 (
| 300 6a y é4{ o é idg a4 élo DddAA O PLO12
Yo dhegriyandEtl x | e 66 Uu 6a y é+dy Yo €806 y Uige6d G yo ii TUU

X1 @ 6006 i +i0 1+ 0 UgoOadée O x Uy UU6GBdD OUE
VY & §y U Y | o é idp 44 ép 00p 4a 16 U 0g aa O PLO10
Volunteer spimtd pubdl x 5 v 6 y G Y éy i ge 8 00U = 06 U xa g6 6 1 og
consciousness
Edi Opy U ayE® Op éaThidkidkilsé &
T Uésd EL[7 ée éy 6 séU éypa UysoUdAGU 18 PLO7

g é idp 44 ép B0p 44 16 U 6g aa OB
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Ueéa Ope i Uu i+ PLOs
0 &sds@ntial skillfufore xi ée 6y 6 geU éyga UygoUdiul 7 é+ Bad 7a& 18U
citizens g é idg 44 10 82 aa O
I Opb T 06 ¢T0 Xi e éy 06 géU éyga UygogUdAulU 10 B O g +° Ul O3
Joed Obe ONTEplie= 6y 6 06U 6 - U6 u ¥ pea & PLOG,7
A s g € 10p 44 ég 009 44 1 U 69 aa O
I eae é 11 Og ~ o Ny 2 A x x4 e v A
Ui oy aedmg | X' e® &Y 0 o8l el Us d-tUb & fAusl e di U
g6 U Ti5kal aé B 06 +Ux Uy uié Uéfil U oé Tg Ti
60 <Ng a éa g é i0g 44 iU 09 aa OO
Xi ¢ 8y 6 géy U Ugdodd O RS tUW6H ayo
EB|1 ée éy 6 géU é Oadfa PLO6,7,8
g é i1dg 44 1 0 89 aa 039
X1 éae 6y 6 géU é Oadfa 1 ataail + U6 g ii 06 (
E2i Op éa 10 gig @Y é0 g G Ul 6 6hiid ade O 10 g
EA | T e €66 6 0 Ul 6 ohThA afl PLO10
g é i10p 44 épg 88p 44 10 0 89 aa O
X7 éa éy 6 gé dhin at a U dhiii +° Ui é &g i é
Ueu Téi U una 7800a U@doumi U 1®§Gua
+ 0g U0 6U é 1ix Ui a 1006 Ul 6a y é+doy Yo
Xi éa@ €y 0 gé dhiid ail 1 06 06w 1606 UO géd Oud@
U Oadfa ai 61g@ld 8\ 060 +1 04 O G <8y 6 @éy
dhii 6 a O éUU 6 66 éai+ u O U é aud u U
U 6g 060 T8ITWURT@G 6o@ i B U
Xi éee €y 0 gé dhin ai OO0 "6 éa g é 1 U yé 10 ged]
E2 |1 e éy 0 géig oY €0 géi UOIi UUGB 0 UUdO@d |PLO11
g é i0p a4 ég 00w 4aa 1 U 09 aa O
Xxi ¢ ég aY O0éi Ud6 Y é06 "U 6 +60+ gilai @€ WiivYo#0
UyY é0 g goeéd 0 Ul 6é U Ug +é6 + éayeée 10 ged]
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Ué&d Ope i O 77 < PLOs
Xi éee 6y 6 géé U &\ 0 +0u U Aida u é& 1170 @ aig
6 + éaxa Y O éxUUig 6 Oa xiUUCR ido @Y B +io 00
X1 éee ey 6 peU é0 gedé Uosfa onuleg iidéd éYiof)
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g é 16 44 épg 800 44 1 U 8 aa O9I PLOS,9,1
XT éae é6éa U Ul 6@ 1A éR iy 6 el U T 8hii 60y 6 @é
X éae 60 Ul 6R T a 170 g9 Ra Ug Uo dO0gedi RO HE
U B B 6 éa
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X1 ée 661 Op O o YooY @é> g U G 1 Op O gy Vo é+ R
a vy v o a 0 yo0O iye 10 ged
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g é i10p 44 épg 880 44 1 0 89 aa 09 PLO7,8,9
X i éae ééa U dhifi a 0[g a €+ yuU Ul 6o a 6 06 & 6Y O
Xi éee é6 gii U iU@é&i0 g g +ig ai é 0y 6 gé +0 + (
g é 109 aa |
X1 ée 66 €6 6 0 g ai 1 17UL 60a U 7a 1y yéadx UéT y
X1 e 6y 0 gé Ra & YVoad4§ @yililii u 0 Ueg dy gyl iy
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Appendix G
Results of Calissggnment from Backward Curriculum Design

PLO1 Explain the princighesiaesl related to mathematical and statistical res

Knowledge Skills| Attitudg Course/Subject set
K1.1 Required courses
-Properties of row spaces, column spa 511 515 Advanced Linear /
spaces (K1.1)

-Properties of quotient spaces and dua
-Characteristic values, characteristic ve
diagonalization and procedure for findir
canonical form

-Inner product spaces and orthogonal |
-A visual perspective of linear transforn
-Properties of fields, the fieldlm#nedheU
of complex numbers

-Systems of linear equations and their |
K1.2

-Measure

-Measurable functions

-Lebesgue integrals

-Modes of convergence.

- Probability spaces

-Random variables

-Distribution functions

- Expectatiorvandnce

-Moment generating functions
-Characteristic functions
-Independence and convergence of raf
-Central limit theorem.

K1.3 Introduction to decision theory, |04
admissibility, and minimax criteria.
K1.4

- Definitipexamples, and properties of g
- Definition and properties of subgroups
- Definition and properties of cyclic grou
- Definition and properties of division gr;
- Definition and properties of symmetric
-Definition and properties afphsntsn

- Definition and properties of group actig
stabilizers of action groups

-Sylow theorem and related results

- Definition, examples, and properties o
-Definition and properties of ideals
K1.5

-Principle of error detecitoreatidn

-Encryption and decryption concepts

511 526 Measure and Prob
Theory
(K1.2)

515 541 Statistical Inferenc
(K1.3)

Elective courses
511 512 Abstract Algebra
(K1.4)

511 517 Algebraic Coding |
(K1.5)

51522 Real Analysis
(K1.6)

511 524 Functional Analysi
(K1.7)

511 525 Complex Analysis
(K1.8)

511 531 Topology
(K1.9)

511 551 Combinatorics
(K1.10)

511 552 Graph Theory
(K1.11)

511 561 Theory of Ordinary,
Differential Equations
(K1.12)

511 562 Pa&riftdrential Equa
(K1.13)
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Knowledge

Skills

Attituds

Course/Subject set

-Finite fields and polynomial factorizati
fields

-Construction and computation of paral
linear code on finite fields
-Construction and computation of paral
cyclic codes om filds

-Construction of BCH code for given e
distance, length and finite field
-Weight distribution of linear code
-Hamming, Singleton, avidoGdbsot/ boul
-Properties and classificatiotieogbsealf cc
- Propertiesdassisifications-dtigeffiodes
-Properties and classifications of comp
codes

K1.6

-Algebra of set

-Outer measure

-Lebesgue measure

-Lebesgue measurable functions
-Riemann integrals

-Lebesgue integrals

-Fundamental theoremlud tald_ebesgue
integrable functions

-, Space

K1.7

-Topology for normed spaces

-Banach spaces

-The sequence spaces and
-Characteristics of the Banach spaces
absolutely convergence series
-Bounded linear operator

-Characistics of bounded linear operat(
of continuity.

-Norms of bounded linear operators
-Normed space of bounded linear oper
-Compact linear operators

- Adjoint operator

-Open Mapping Theorem

-Closed Graph Theorem

- Uniform boundegimasiple

-HahBanach extension theorem

-Inner product spaces

-Hilbert space

-Orthogonal basis

-Riesz representation theorem

K1.8

- Analytic functions

511 571 Mathematical Mod
(K1.14)

511 572 Numerical Analysi:
(K1.15)

511 573 Mathematical Theq
of Inverse Problems
(K1.16)

511 584 Optimization
(K1.17)

515 542 Applied Statistical
(K1.18)

515 543 Applmeear Model
(K1.19)

515 544 Advanced Regresy
(K1.20)
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Knowledge

Skills

Attituds

Course/Subject set

-Complex integration
-$BVDIZ4TOUIFPSFN
-Singularities

-Residues and applications imegyaispel
- Maximum principles
-/[PSNBMOGBNJIJMJIFTOBOE
-3JFNBOO4TONBQQJOHOAI
K1.9

-Open sets

-Close sets

-Bases

-Subbases

-Compact sets

-Connected sets

-Convergent nets

-Continuous functions
-Characterizations of clostedsstsf conv
nets

-Characterizations of continuous functi
convergent nets

-Open maps

-Close maps

- Countability axioms

-Separation axioms

-Product topology

-Projections

-Euclidean spaces

K1.10

-Generating functions

-Recurrence relations
-1JHFPOIPMF4T8QSJODJ
-Pdlya theorem

-Combinatorial designs

K1.11

-Graphs and subgraphs

-Trees

-Connectivity

-Graph algorithms

-Matching

-Eulerian graphs

-Hamiltonian graphs

-Planar graphs

-Graph aoig

K1.12

-First order ordinary differential equatio
-Phase line diagrams

-Vector equations and matrix equationg
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Knowledge

Skills

Attituds

Course/Subject set

-Linear systems

- Stability of linear systems

-Phase plane diagrams for linear syste
-Lyapunov functions

- Stability of nonine@momous systems
K1.13

-First and second order partial different
-Existence and uniqueness of solutions
-The maximum principles and energy n
-Weak solutions

-Sobolev spaces

K1.14

-Classification of models
-Mathematical thewpiesrting model strug
-Model Formulation

-Representation of models through equ
diagrams, and simulations

-Theories of solving linear and nonlined
- Stability analysis

-Model validation

-Model accuracy and reliability
-Sengiiiy and uncertainty analysis
-Dynamic Systems

- Timseries models

K1.15

-Concepts of error analysis, stability, ai
rate

-Theorems on existence, uniqueness, i
of solutions in numerical methods for s(
equatisn

-Principles of solving linear equation sy
elimination and iterative methods
-Principles of interpolation and data ap
-Error analysis in derivative approximat
approximation

-Concepts in developing numerical mef
solving differential equations and syste
differential equations

K1.16

-Theories related to the approximation
ilposed inverse problems

-Theories on the convergence and acc
tuncated singular value decomposition
regularization, and iterative methods
-Concepts and theories of optimization
K1.17

-Concepts and theories of optimization
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Knowledge Skills| Attitudg Course/Subject set

-Principles of optimizationdisiagoeal
search methods, draskelhmd& ET o/F
method, conjugate direction method, af
Newton methods

K1.18

-Overview of statistical inference conce
-Probability and sampling distributions.
-Methods of point estimation (maximun
method of moments), projstiriesoos.e
construction and interpretation of confic
-Hypothesis testing framework, typedug
power analysis, and interpretation.
K1.19

-General linear models of full rank and
rank.

K1.20

-Generalized'imedels (GLMs).

PLO2 Convey mathematical and/or statistical knowledge to others. (P)

,OPXMFI 4LIMMIT "UUJUVE $PVSTF 4VC

,OPXMFEHEF AMEDUOJOTQFL[ 4VCKFDUOT(Q 3FRVIJSFEODPV{
UIBUSPOF3d 3EBTPOJOH| DIBSBDBUFS 0 O0$PNQVUB
DPOWBZBY| 4 O3FBTPQ" &PNNJUNF 3FTFBSDI
JOUFHSJUZg , , o4 a"

, O$PNNd| (FOFSJIDOTL
UFDIOJRVHE $PNNVOJDB| (FOP3$BBB8DU 0 O0%JTDVTT
, OS5FBDIJ 4 JTUFOJO] " &OUIY¥TJB] 44 o""

UFDIOJRVH 4 @8SJUJOHJZ
4 04QFBLJ 0 O0%JTDVTT
4 8PNNVOJI 4 4 a"
4 O06TJOHO9
DMBBOWED | 0 O04FNJOBS

4 4 a"

0 O04FNJOBS
4 4 a"

0 O5IFTJT
4 4 a"

&MFDUJWFODPV
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PLORBesent mathematical and/or statistical acaddiyiat\serkgars and
academic conferences. (P)

,OPXMFEHHK 4LIJMMT "UUJUVEF $PVSTRAFWCKFL
,OPXMFEHR 4MEDUOJTQFI &UIJDT S3FRVJSFEODPV
DPOUFOUOJ| $PNNVOJDB " 0)POFTUS9 0 O0$PNQVUE
, AdTZDIPMI 4 04QFBLJEJTUPSUGSJO 3FTFBSDI
FGGFDUJW| NBUIFNBUJ , , 044
TQFBLJOH | TUBUJTUJD| (FOPB3IBBB8DU
, ®PNNVOJ " 8POSEFOD 0 O0%JTDVTT
UFDIOJRVF (FOFSJDOTLH " §SPXUIONJ 44 o""
BVEJFODFT $PNNVOJDB
BOEOBOTXE 4 AVANFBL 0 O04FNJOBS
4 &LIMMIT®E 44 9o""
GPSOQSFTF
4 ®FDIOPMH 0 O04FNJOBS
TLIMMTOGP 44 9o""
4 @V FBOIPL
BOTXFSOTL 0 O5IFTJT
.BOBHENFO 44 6"
4 ®INFAOINBC
TLIMMT &MFDUJWFODPV

PLOGreataresentation media using principles of art. (P)

" OPXMFEHF[4LIJMMT "UUJUVEF $PVSTRIFWCKFO
., 8(SBQIJD (FOFSJD&T &UIJDT 3FRVJSFESDPV
QSJOHPMMBR %JHJUBM3| " B83FTQFDU 8 O0$PNQVUB
6TFOPGOGP( 4 &8TF6QSH PUIFST 3FTFBSDI
GPOUSBTFMF TPGUXBSF o 84 8"
TQBDJO®W 8N .JDSPTPGU (FOPSBBBDU 0
DPNQPTJUJI (PPHMF34N " 3UU ROABEN 46 564/0JT6[3VTT
. 8%BUBSW ,FZOPUF
VTJOHSHSB(4 O86TF8H 0 O04FNJOBS
., BEBEBUJWF UPPMTG&TV 4 o4 d"
*MMVTUSB 5 O04FNJOBS
PSo$BOWB 4 54 8"

$SJUJIBMAL
4 8SFBUJIW

&MFDUJWFADPYV
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PLO®@/riteacademic documents, including mathematical and/or statistical re:

articles. (P)
Knowledge Skills Attitude Course/Subject s€
Knowledge from P| Suject specific skill| Ethics Required courses
Digital skills A 1Bespect the 511 586 Computation

K5.1 Structure of
academic documel
K5.2 Principles of
academic documel

S5.1 Docurdent
processing softwar

Reasorshills
S5.2 Reasonmg sk

academic work of (
bydeferring to the
academic works of

for Research
(K5.1, S5.2ABb.

511 791 Discussion 1

writing Genenharacter (S58.4, A3H)
K5.Bcadengterenc Generic skills ARCommit to
format Writing skills complete the work| 511 792 Discussion 2
S5.3 Englisting ski| ABPatience (S54.4, A3\5)
S5.4 Summarizing| ABldhoroughness

511 891 Thesis
(K585.3, Sh3, ARLR.4

S5.5 Bibliography ¢ attention to details

Elective courses

PLOG6 Critically analyze problems and develop potential solutions using me
and/or statistical knowledge. (E)

Knowledge Skills Attitude Course/Subject g
Mathematics/Statistics knowl| Subject specific § Subject speci| Required courses
PLO1 Reasorshils character 511 515 Advanced

S6.1 Logeasonin| A6.1 Determir Algebra
K6.1 skills and commitm| (K6.1, S6.1A82]1

S6.2 Statistical
reasoning skills
(Evaluate apprd@p
methods/tools/thé
to be used in sol\
problems.)

-Proof of properties of vector
subspaces, linear independe
and basis

-Solving a system of linear e
-Proof of properties of linear
transformations and linear is(
- Cayléyamilton theorem and
polynomials

-Finding the Jordan canonicsg
-Proof of properties of inner
spaces and construction of o
basis

-Checking the algebraic prop
matrices, vector spaces and
transformations

K6.2 Independence and cony
random variables

to solve comp
problems 511 526 Measure 3
Probabilityeory
Generic charg (K6.36-$6.2, ABGL2
A6.2 Growth
mindset 515 541 Statistical
Inference

Generic skills (K6.3, S8515, Aaa6L2
Critical thinking s
S6.@ritical Thirki
S6.Analytical Thil
S6.5 Complex
problesolving ski

S 6@reativity

511 791 Discussior
(S5686.4, ABGL2)

511 792 Discussior
(56S86.4, ABGL2)

511 793 Seminar 1
(56S86.5, ABGL2)
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Knowledge

Skills

Attitude

Course/Subject g

K6.3

- Sufficiency principle, factoriz
theorem, ancillary statistics, ¢
completeness for optimal dat
-Structure and properties of
exponential families, role of n
parametears] sufficient statisti
-Group families, invariance, @
nonparametric family models
-Properties of unbiased estin
equivariant estimation, and a
of the CraRé&o lower bound.
-Bayesian estimation principl
posterior distribuBiayess risk, a
minimax estimation.
-Neym#@earson lemma, unifg
most powerful (UMP) tests, a
likelihood ratio tests.
-Confidence interval construg
uniformly most accurate (UM
and methods for optimal intet
estimation.

-Optiadity criteria for unbiase
invariant tests, applications ir
testing scenarios.

K6.4

-Finite Abelian groups

- Application of group action
-Sylow theorem and its appli
-Examples and properties of
-Isomorphism theorem
-Definition and properties of
factorization domains, princig
domains and Euclidean dom;
K6.5

-Syndrome decoding
-BCH binary decoding
-Choose a suitable method t¢
the minimum Hamming dista
code

-Verification of theneri®f a lin
code using bounds
-Modification of a linear code
better parameters.
K6.6

-Verification whether a set is

511 794 Seminar 2
(S6S&E, AGAL.2)

511 891 Thesis
(S6:36.6, ABGL2)

Elective courses
511 512 Abstract A
(K6.4, S6.16 56 36.
A6.2)

511 517 Algebraic
Theory

(K6.5, S6.16 56 436.
A6.2)

511 522 Real Analy
(K6.6, S6.1656R36.
A6.2)

511 524 Functional
Analysis

(K6.7, S6.16 56 436.
A6.2)

511 525 Complex £
(K6.8, S6.16.5636.
A6.2)

511 531 Topology
(K6.9, S6.1656/36.
A6.2)

511 551 Combinatq
(K6.10, S6.5.5645
A6.2)

511 552 Graph The
(K.11, S6.1658.86
A6.2)

511 561 Theory of
Differential Equatio
(K6.12, S6.1.5655
A6.2)
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Knowledge

Skills

Attitude

Course/Subject g

-Verification whether a functi
Lebesgue measurable functiq
-Verification whether a functi
Riemaimtegrable or Lebesgue
integrable

K6.7

- Application of the closed grg
- Application of the open map
theorem

-Application of the uniform
boundedness principle

- Application of-Blahach exten
theorem

-Application of Riesz atjorese
theorem

K6.8

- Classification of singularities
-Finding improper integrals u
residue theorem

K6.9

-Classification of topological
according to the countability
- Classification of topological
according to the separatien
K6.10

-Counting events using gene
functions

-Counting events using recur
relations
-Proving the feasibility of eve
the pigeonhole principle and
theorem

-Counting events using the H
theorem
-Proving the faggbitombinat
designs
K6.11
-Checking connectivity of grg
- Algorithm for finding a shorts
-Algorithm for finding a minin
spanning tree

- Find maximum matching
-Determining if a given graph
Hamiltonian
-Determining if a giveis gtana
-Determining the chromatic n

a given graph

511 562 Partial Diff
Equations

(K6.13, S6.5.56/85
A6.2)

511 571 Mathemat
Modeling

(K6.14, S6.%.56631
A6.2)

511 572 Numerical
Analysis

(K6.15, S6.1H.564H
A6.2)

511 573 Mathemat
Theory

of Inverse Problem
(K6.16, S6.1H.564H
A6.2)

511 584 Optimizati
(K6.17, S6.85.5655
A6.2)

515 542 Applied St
Analysis
(K6.18, 62 A@\B.2

515 543 Applied Lir
Model
(K6.19, $62AG.2

515 544 Advanced
Regression
(K6.20, $62AG.2
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Knowledge

Skills

Attitude

Course/Subject g

K6.12

-Solving first order ordinary ¢
equations

-Solving vector equations an
equations

-Investigating the stability of
systems

-Creating basic Leapunesv fut
K6.13

-Check the existence and un
solutions of some equations
-Apply the maximum principls
energy methods to analyze t
uniqueness and stability of th
-Apply the principle of Sobolg
to the study of the exa$tepak
solutions.

K6.14

-Validity and reliability of mat
models

-Techniques for comparing d
models

-Model assumptions and limi
- Sensitivity analysis

-Refine models and solutions
K6.15
-Computation of solutions for,
mathemdtmpablems, such as
nonlinear equations, linear e(
systems, differential equation
systems of differential equati
-Construction of interpolation
and data approximation.
-Numerical techniques for co
derivatives and sfegrhtcrete
data sets.

K6.16

-Computation of solutigrsskxd
inverse problems using regul
methods, such as truncated 4
value decomposition (TSVD)
regularization, and iterative n
-Determination of regularizat
parameters.

K6.17

-Finding the optimal value us

dimensional search methods
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Knowledge

Skills

Attitude

Course/Subject g

the bisection method or goldeé
search.

-Solving laaggde problems usi
conjugate direction method.
-Solving problems using glok
method#d constrained optim
techniques.

K6.18

-Simple and multiple linear re
model interpretation, and eva
-Introduction to nonparametr
methods, includidzasacktests
(e.g., Wilcoxom\\ihétney), kerr
density estimatiomyoaramet
regression (e.g., kernel regre
smoothing).

K6.19

-Mathematical and statistical
and tools used in problem so
-Random and mixed model t
applications.

-Residual analysis and effect
departure from théyunmgder
assumptions.

K6.20

-Poisson regression, Logistic
$PY4A4TOQSPQPSUJ
timaoevent data with right ce
- Statistical Inference of GLM

model comparison.
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PLO7 Design and conduct research to create new knowledge or innovatiol

mathematics and/or stéi¥tics.

,OPXMFE 4LIMMT "UuuJuyv $PVSTR#£YU(Q
,OPXMFEHF 4VCKFDUOT( &UIJDT S3FRVIJSFEODP)
SFMBUF&SEH 3ETEBSDIAT|" O03FTQFLO 0 O04FNJOB

JOUFSFTU

, JFTFBSDI
, OBUIFNBU
4 U B BFITUFBX
.FUIPEPMPH

4 0"DB&FHBHI
DPNQSFIFOT

4 B84FUUJO
4 B3'PSNJOI
4 B%FTJHOA
QSPDFTT

4 B5FTUJO

IZQPUIFTJIT
NBUIFNBUJLO
SFBTPOJOH

(FOFSJDA&TL
%JHIJUBMAT
4 & FBESMESS!
JOGPSNBUJ

$S AIDMB MO |
4 04VNNBY
4 O0$SFBUJ

BDBEFNJDO
PUIFST 6CZ
DJUBUJPOT
XPSLTOPGA
" #FOIPOFT
FUIJDBM3J(
NBOBHFNF(
% P 0 O REBUER
BOBMZTJTO
" O#FOSFT
XIBUOZPVS

(FOFSJDA&D
" 3)BWF&Q
UIPVHIU 8G
FWFSZ3TUF
SFTFBSDI3{

)

, 4046 04

0 O04FNJOB
4 & 04 0"

0 O5IFTJT
4 4 a"

&MFDUJWFODH
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PLOB8pplyrogramming skills to solve mathematical and/or statistical proble

Knowledge Skills Attitude Course/Subgett
Knowledge from P| Subject specific sk Generbharacter Required courses
Digital skills A 1 Thoroughness| 511 515 Advanced Li

K8.1 Toolsdbring
mathematical prob
K8.2 Statistical
programming

K8.3 Statistical mo
K8.4 Statistical sof

S8.1 Write progran
instructions to solv
problems related t(
matrices, solutions
systems of linear
equations, vector g
and linear
transformations
S8.2 Write progran
instructions to solv
numerical problem
S8.3 Write progran
implement theoreti
methods, simulate
sample scenarios,
perform estimation
hypothesis testing
compk statistical n
S8.4 Computation
coding theory usin
software packages
S8.5 Model
Implementation an
simulation

S8.6 Use statistica
software to condug
statistical analyses

Generic skills
Digital skills

S8.7 Debugging sk

A 2Willingness to t
and make mistake
A 3 Commitment t¢
the job done

Algebra
(S8.1, S8.7A83)

511 586 Computation
for Research
(K8#8.2, S8.2, S8.7,
A8.3)

515 S54&tatistical Inferg
(K8¥#88.4, S8.3, S8.7,
A8.3)

Elective courses
511 517 Algebraic Co
Theory

(S8.4, S8.78433.1

511 571 Mathematica
Modeling
(S8.5, S8.7/843.1

515 542 Applied Stati
Analysis
(S888.7, ABI)

515 543 liggpLinear M
(5858.7, ABA)

515 544 Advanced R¢
(S858.7, ABA)
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PLO9 Perform information technology skills to achieve the oldjéctives of th

, OPXMFEH 4LIMM "UUJUVI $PVSTFR#\
, YPDWNFO 4VCKFDUOAT| (FOP3IBBBD| 3FRVJSFEAI
QSPDFTTJO| %JHJUBMAT " 0&OUIVT d O0$PNQ
, 4&BSDIoU 4 068SJUJO " 0o68IJMUMHE SPPMTOGPS
, 3*0QSPHS EPDVNFOUd OFX8TLIJMM| , , 044 0o
, @QSFBETI| 4 30OGPSNB "
4 $IPPTJOH
DPNQVUFSS? 0 O04FNJ
UIFOIQV SRIP! 44 o0""
4 8TFOPGAL
Q S P HUS&BRMBIC 0 O04FNJ
DPOWFOJFC 44 o0""
BDDVSBDZ§
0 O5IFT]
(FOFSJDOATL 44 o0""
%JIJHIJUBMOT
4 06TJOH3Q &MFDUJWFG
JNQSPWFAOU
XSJUJOH

PLOIMllaborate with others; express your own opinions and listen to other

and considerghblic benefiRes)

 OPXMFE ALIMM ] "UUJUVI[ $PVSTRI#V
 OPXMFEHF| (FOFSJDA&TL (FOPSBBBD| 3FRVJSFEJI
$PNNVOJDB " B84QFBL{ & 8%JTD
4 B*OWFS|" 3-JTUFQ 4 4 3™
DPNNVOJDE" 33FTQP
4 3-JTUF( XPSL d d8%JTD
4 B&YQSH " B#VIME( 4 4 3&""
PQIJRJIBOPQ I SFMBUJPOT
BOE3SFBTP| " 388JMMJ 8 B84FNJ
S5EBNXPSL38] XPSL 4 4 3"
4  B35FBNX
8 B84FNJ
4 4 " B3
& B85IFTJ
4 3"
&MFDUJWF 3
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PLOManage assigneddaskding to the available time and resources. (V)

,OPXMFE 4LIMM "UUJUVI $PVSTFR#\
(FOFSJDOTL (FOPSBBBD| 3FRVJISFEJI
. B O B HFINJAVON 01VvODU 0 O"EWB
4 01MBOQ " O0%FEJD "MHFCSB
FYFDVUJOH DPNNJUNFQ " "
4 O05JNFol " 03FTJIM.
TLIMMT 00FBTVSH

4 03FTPV
PSHBOJ[BU

1SPCBCJMJ

0 0d4UBU
*OGFSFODF

0 O0$PNQ
5PPMTAGPS

0 0%JTD

0 0%JTD
4 4 o""

0 O04FNJ
4 o" "

0 O04FNJ
4 o""

0 O5IFT
4 4 o""
&MFDUJWFZ¢

0 o6"CTU

0 O"MHF
SIFPSZ

0 O03FBM

0 'VODUJR

"OBMZTJT
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,OPXMFE 4LIMMT "UUJUVI $PVSTRI#\

0 O0$PNQ
""OE‘?IMZTJT
) 6" 05PQP
) 6" 0$PNC
) 6" 0(SBQ
0 O5IFP

OSEJOBSZd
&RVBUJPOT

0 1BSUJB
&RVBUJPOT

0 0.BUIR
.PEFMJOH

0 O/VNF
"OBMZTJTO

0 0.BUIR
51FPSZo
PGO*OWEFST

d 80QUJ

8 38"QQM
4UBUDBM3" (

5 8"QQM
PEFM
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,OPXMFE

4LIMMT

"UUJuVi

SPVSTRY#V

0 O0"EWB
SFHSFTTJP(

PLO Adhere to the code of ethics for researchers, especially in plagiarism

distortion. (V)

 OPXMFEHF| 4LJMMT "UUJUVEF | $PVSTR&WUA
. O03FTFBY (FOFSJDA&TL &UIJDT 3FRVJSFEMI
DPOEVDU | %JHJUBMA&T " &8)POFTU & &8$PNQ
, 8%$JUBUJ4 B%FUFD|JOBBDBEFN 5PPMTA8GPS
, 30QNBHJ| TINJMBSJU| NBOBHFNFQ , " &"
,  8$SFBU. " 8BFTQPQ
XIBUBZPVA1l & B84FNJ
SFTFBSDI "o
" §)BWF3G
UIPVHIU 8G| & &4FNJ
FWFSZ8TUF , , "a"
SFTFBSDI&)
" ®3FTQFD & B5IFT.J
BDBEFNJD3| , 43" 3"
PUIFST
" 3%P3OP &MFDUJWF3&
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