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seiloudslnludiofiuua

(Finite Element Method)
nslflusunsuuauiniionsmunudnluid
(LabVIEW for Automation Systems)
AfAFARTIUgs

(Applied Mathematics)
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uUNLERA (UTTENE-UUR-ANe1ARLa9)

551635  ASWUSHNTUABNNILADS 3(3-0-9)
(Computer Programming)

551636  AM13BONLUUSTUUBWaNMSETing 3(3-0-9)
(Electronics System Design)

551637  wialulagnsiaudzenlunszuiun1susznou HDD 3(3-0-9)
(Cleaning Technology in HDD Assembly)

551638  sui8uisIve 2(1-3-5)
(Research Methodology)

551650  shietugemnaimnssuuanmseting 1 3(3-0-9)
(Advanced Topics in Mechatronics Engineering 1)

551651 ﬁ?%@%ﬂ@ﬂ%’]ﬁﬁ?ﬂ’i’i@iLuﬂﬂ’lﬂiaﬁﬂﬁ2 3(3-0-9)

(Advanced Topics in Mechatronics Engineering 1)

nauvIINeIdNUsIIN TN
551892  ANENRNUSUMUAN wWUU N 2 19 %UEAH

(Master Thesis Scheme A2)

3.3.3 wau U nsanwseIvlaglaisinisvinineatnus
nguAY1UeAY (Compulsory Courses) hitpendn 27 wiein

551500  UfjuRnslusunsumeuinames (18 L)
Computer Programming Laboratory

551501  @nTouNus (20 #alass)
(Differential Equations)

551601  N159189938UY 3(3-0-9)
(System Modeling)

551602 sufeuisiunmdsiuariuge 3(3-0-9)
(Advanced Numerical Method)

551603  MIASIZRANTaL 3(3-0-9)
(Vibration Analysis)

551604  SEUUIAAMTOUNE 3(3-0-9)

(Mechatronic Systems)
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uIUNLERA (UTTEN-UHUR-ANE1AERLa9)
551605  waran3vesingunis 3(3-0-9)
(Rigid Body Dynamics)
551606  MsAIUANTEUUMARMIBTNS 3(3-0-9)
(Control of Mechatronic Systems)
551607  msmuaukuuleunduuTgianiug 3(3-0-9)
(State Feedback Variable Control)
551608 mistauasednsileTatugs 3(3-0-9)

(Advance Measurement and Instruments)

551609  &uuN 2(1-3-5)
(Seminar)
551610  ANSUNLAUDIIENUNISIAINTSY 1(0-3-3)

(Engineering Report Presentation)

ngudwdien (Technical Elective) WidenSeuanmedvseluil lsitiosndt 11 misefin

551621 ﬂﬂiﬂﬁU@Ni%UU%uQﬂ 3(3-0-9)
(Advanced Control Systems)

551622  museuvedlug 3(3-0-9)
(Thermo-Fluid)

551623  lulpslussasses 3(3-0-9)
(Microprocessors)

551624  MSUTEANAHANNLALNNINBITUMEADLAILADS 3(3-0-9)
(Image Processing and Computer Vision)

551625  SzuUdeds 3(3-0-9)
(Communication Systems)

551626  LHUGDSUATYITIUERIYDT 3(3-0-9)
(Sensors and Transducers)

551627 viugusidowiu 3(3-0-9)

(Introduction to Robotics)

551628 MsmAmzaNTign 3(3-0-9)
(Optimization)

551629  MSLUABNRIABsTIETUNTAILIN BONLUU LAZHAR 3(3-0-9)
(CAD/CAM/CAE)
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nsenkuuNaln 1

(Mechanism Design 1)

nsenluuNakn 2

(Mechanism Design II)
suilpudsIvludiofiuug

(Finite Element Method)
mslilusunsunaUiniionsrunusmlusa
(LabVIEW for Automation Systems)
AfAFAnSTUAS

(Applied Mathematics)
nslusunsuAeNRImeS

(Computer Programming)
N5PBNKUUTEUUBIANNTOInd
(Electronics System Design)
wialulagnsvianuazealunszuunsusznau HOD
(Cleaning Technology in HDD Assembly)
5L 08U75998

(Research Methodology)
shdetugemaimnssuuanmseting 1
(Advanced Topics in Mechatronics Engineering 1)
shdetugemnaimnssuanmseding 2

(Advanced Topics in Mechatronics Engineering 1)

NGNAIYLATIUNU AN
1AM UNAIU LR

(Master Project)
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3.4 To Aumie wazAuAlveIeNaNTE
3.4.1 911sduszImangas
%8 - unuana ARl §1U13Y0

1) 56. AS.AMRANA AeUszan  Ph.D. (Computer Science), Nova Southeastern University,
U.S.A, 2542
WM. (AVBINIABNTRILADS), UNTINIAVENTAIUATUNS, 2533
NA.U. (AUAAIERS), URTINYISUATUASUNTILTAL, 2529

2) uA. A3.35eWa FSESgHa*  Ph.D. (System analysis, Control and Processing Information),
St.Petersburg State University of Aerospace
Instrumentation, Russia, 2546
M.E. (Technical Maintenance Aviation Electrosystems and
Pilot- Navigation Complexes), St.Petersburg State Academy
of Aerospace Instrumentation, Russia, 2541

3) WA, A9.NBINU D1I5NE* Ph.D. (Electrical and Electronic Engineering), University of
Nottingham, U.K,, 2552
M.Eng. (Electrical Engineering), imningnaeimalulaggsuns,
2544
B.Eng. (Electrical Engineering), ininendeinaluladasuns,
2543

4) 9. 93.410% YUUN Ph.D. (Electrical Engineering), Louisiana State University,
U.S.A, 2545
M.S. (Biomedical Engineering), Virginia Commmonwealth
University, U.S.A,, 2542
M.S. (Electrical Engineering), Louisiana State University,
US.A, 2544
A4, (Faa), andumaluladnszauna nINAunms
annszUy, 2536

5) 8. As.gTnd vigygeu Ph.D. (Electrical and Electronic Engineering), University of
Nottingham, U.K., 2554

A3, Gmnssului), uminendemaluladgsuns, 2547
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AU, Geanssuliiin), snminendewalulagasuns, 2544

AUBWA * U80S 91SORSURAYDUNANERNS
q Y Y

3.4.2 919158U531
1) 37. A9.008 ORaNILIAG Ph.D. Electrical Engineering, Vanderbilt University, U.S.A.,
2542
M.S. (Electrical Engineering, Vanderbilt University, U.S.A.,
2539
27.u. (mnssudiannseling), Wneshteudusu 2, aatu

wialulagnszaeuna A satanssds, 2537

2) 571, AS.ARRANA LAAUTTAN Ph.D. (Computer Science), Nova Southeastern University,
U.S.A, 2542
MU (NYINITADUNUADS), UNTINYIBLAIVAIUASUNS, 2533
AALU. (PAIAANERS), NINGIRUASUASUNT ISR, 2529

3) 5A. 5.9 %maugizﬁ Ph.D. (Mechanical Engineering), Old Dominion University,

Norfolk, Virginia, U.S.A., 2529
M.S. (Mechanical Engineering), University of Michigan,
Ann Arbor, Michigan, U.S.A., 2522
M. W15.) Gennssuedeinaise), lsuSounneide, 2520

4) 56 p3.5Uaty nasdvmsd  Ph.D. (Electronic and Electrical Engineering), The
University of Birmingham, U.K,, 2546
a4, Amnssuli), Pnansalunineds, 2542
27U, (Grnssuli) WesAdeusdudu 1, 1ninenay
wialuladgsuns, 2540

5) 5¢. A3.Une0 LAnUszan Ph.D. (Computer Science), Nova Southeastern University,
US.A, 2542
.. (ANeIN1TABLNILADST), U INYISUaITaIUATUNS, 2533
WU, (GaEwmala), WINeauNng, 2528

6) 7. A5.0191ME FAILA7 Ph.D. (Electrical Engineering), Vanderbilt University, U.S.A,, 2543
M.S. (Electrical Engineering, Vanderbilt University, U.S.A., 2540
9.4, (Arnssudiannseiind), inesadendusiu 2, @n1du

walulagnszasunandnnunmsatansyds, 2537
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7) 57 W.2.A3.250Y D17 Ph.D. (Mechanical Engineering), Michigan State University,
U.S.A, 2526
M.S. (Mechanical Engineering), Michigan State University.
US.A, 2523
7714, (BAINTIUYAAIMNNT), PN TINFe, 2520
M. (Armnssuedena), lsadeumedeeinia, 2517
Ingraetosniusivenandns (We. 45), 2545
L5958 UEUNSNISNITENNNA, 2531

8) 3. 5.0.07.nUA5S F1lUsEAEd  Ph.D. (Mechanical Engineering), University of Pittsburgh,
U.S.A, 2535
M.Sc. (Mechanical Engineering), University of Pittsburgh,
US.A, 2532
.U, W9.) Ganssuadena) Wesateususu 1, TsaSou
YELS9D1NA, 2530

9) WAl. AT.NBINU DIFINY Ph.D. (Electrical and Electronic Engineering), University of
Nottingham, U.K,, 2552
M.Eng. (Electrical Engineering), inninenaemalulaggsuns,
2544
B.Eng. (Electrical Engineering), unminendeinaluladasus,
2543

10) wA. as.Azy Wyfad Ph.D. (Interactive Multimedia Technologies), Edith Cowan
University, Australia, 2546
M.A. (Graphic Design), New York Institute of Technology,
U.S.A, 2538
B.A. (Computer Science), Queens College, U.S.A., 2536

11) WAl 3.358na ASLEsgHa Ph.D. (System analysis, Control and Processing Information),
St.Petersburg State University of Aerospace Instrumentation,
Russia, 2546
M.E. (Technical Maintenance Aviation Electrosystems and
Pilot- Navigation Complexes), St.Petersburg State Academy of

Aerospace Instrumentation, Russia, 2541
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12) el as.UTens ouna Ph.D. (Computer Science), Imperial College London,
University of London, U.K., 2547
1., Aanssulnsanwia), Hesitdeuduau 1, aa1du
wialulagnszasunaninnummsatansyds, 2542

13) wet. asglerie. winsnddand  3a.0. GNIsuANNNes), INAINITANNTINeIdy, 2545
WA (WMINTABUNIANDS), IRIAINTAUIUNTINE Y, 2534
7.0, (BnTsuaiedna), unninendomeluladnseaeunan
SUYS, 2530

14) wei. p5.0tw guiilad Ph.D. (Electrical & Computer Engineering), Dalhousie
University, Canada, 2543
a3, Aenssulai), aardumalulagwszasuinan
nsruAsinile, 2535
2. Aenssuliin), uminedeveuwny, 2529

15) we. amﬁus: weyfad M.Eng. (Electrical Engineering), The City College of New
York, U.S.A., 2528
B.Eng. (Electrical Engineering), The City College of New York,
US.A, 2526

16) 9. P3040 YU Ph.D. (Electrical Engineering), Louisiana State University,
US.A, 2545
M.S. (Biomedical Engineering), Virginia Commonwealth
University, U.S.A., 2542
M.S. (Electrical Engineering), Louisiana State University,
U.S.A, 2544
7.0, (InRw), annduwmalulagnszasunandnnummsainnsyds,
2536

17) 0. as.am3nil viyeeu Ph.D. (Electrical and Electronic Engineering), University of
Nottingham, U.K., 2554
A4, Geangsulai), sminerdemalulaggsuns, 2547
AU, Geanssuliin), smminedewelulagasuns, 2544

18) 0. AT.VWINY UAING Ph.D. (Computer Science), The University of Manchester,
UK., 2553
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7.4, (BPINTsUABNILAES), IaINTaluNTINedy, 2546
2.0, (AFINTSUABNNIABS), NESANENDUAU 1, YN1INeaY

waluladgsuns, 2543
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2) 919158NUINEITANNTIHIANNT AU NLALNSAANINNITNUVBITNANEN

21



umg.2

3) Famseudangunsaldsdiuisaduasainlunisvineu laseany 398

a s A A ¢ =~
ABHUNILF DT LATDIND Qﬂﬂim dg13LAd

5.6 N5zUAUNSUSTIAUNE

NTEUUNTUTEEUNE ﬂaiﬂmsmuaaummgm L

1) Uszliununmlassulage1a1sduse3nin Wseussidliunun ninginusiag

ANENTTUNTARUINYNANUS

2)  Usellumnun1Ivtn lusenInen15vin398 30 Ne tnuslnge1a15enusne way

ABNRNSY BYNLBY 3 AU IINNITABNG IINNNTTIENUAIYIND WAL/ HSBLENA1TIU

3) ‘UizLﬁumam5ﬁﬁﬁ1u%aqﬁ'ﬂﬁﬂwﬂumwmm INNTAARILNTITYINNIY mamuﬁﬁ@ﬂu

UAAZIUMDU WaETI8UlAED1TINUTAY

= = % s a
RUIN 4 N's’lﬂ']'il:’i&lu;a: naq‘wsm‘sﬁaul,l,axmiilizmuwa

1. MINAIUIRMEN M NIAYYIINANE)

AMENYULLAY

nagnswsananssuvasiindne

(1) fnauessu A3us95u Hdune e inmames uag
thdunaiiaed Sulaveusanued JTnway

Ay

MMIAOALINIINITLEIIN UALATIVIUTTAUINTNIUTENING

MBIV 9

(2) fanuinugilumansiiferdemianeanguiuay
maufieglunaeia ansaUssendldetn

wingaulunsusenauiIvdn uasfinwselusiuas

msssunsaeulunMangul) nsiseunsaeuly
naUiRnnnsnaseduiesufiinisuasainau

Alesuneunang

(3) danugvivare W3 waellamansadannanug

INOWAILAULDY WAILIY LagNAILNFIAY

ASUBURLNZNUNADIALAIIAILAULBLNDN LA

WA uAnas1eassalval 9 anfiugiueuindegiay

(@) Anu viudu §Fnuananmuiieaues uasden

aa %4 v 1 <
’Jﬁﬂ’liLLﬂﬂEyjfl’ﬂ,ﬂ’aEJNLU“IﬁSUULLaZLMJJ’WaJJ

ATUBUMNGNUN Lﬁuiﬂix‘iﬂ’]u Lﬂ‘Lﬁ%UUﬂiU’Nﬁlﬁ N3

YMAINTTUNABILNTIAATTNU AU LAZIAT

(5) danuanansavinusuiugau Binvensuims

%’ﬂmil,l,azﬁwmwﬂuwgmmz

miuawmamu‘vf‘ﬁaﬁaﬂsiuﬁﬁaw‘hs’wﬁu@wgﬂmz

(6) fimnuanansalunsinsedeans laglin1wning
MeensUsEmasardnimaila sauedianuanunse

Tunslgwmalulagansine

MIUBUNLNENUNI BN ANTTUAG TN Lau ludnwaly

Unlausznavdsluduseu

2. msanan1sseululdaziu

2.1 ARISTTU A3YTITU

2.1.1 WANSBUSAUAMSTIN F3FTIU




(5)

umg.2

a1u13adnnsiigdfudynimienuesssy asesssundudeuluusunniaivinig
A a IS
VIRV ITN
a1u150lEnaeNtaeg19l3 MEANNERSITH AIENNIUMENaNNITNIHE
wazArdensuny dnnsnulymiiadula
= [ ¥ o ! a v a a va v
fin1zanuluginlunisdaasulvinisusengRudfnundnausssy
FFessulunvhaulas vy
atuayueg9sdianisldnasiianisunnsssy usssulunsianisiu
Anutaudeaz Uy iinansenusenuiaasyou

a4 A D o ¢ ¢ ¥ ¢ v A vo
wanseanusedsarsteauveslymilaediefaninuidnvesdunlasu

NaNIENU

2.1.2 NAYNSNITERUNEWAUINIFETEUFAUANSTIN 38555

ﬁ@@]LL‘VIiﬂL%ENﬂiMﬁiill Q%UﬁiiMIUﬂWiﬂ@unﬂi’]Ua?ﬁ

2.1.3 nagnsn1sUsTiiuNan1sREuiAuAMSITY A3U5IY

(1
2

(3)

2.2 Au3

Uszilluannisnssnaivesin@nulunisdrtudou nisdsnumuimun
sygrmineuINg
Uszidiunananuiuinveuluniiinldfuteunineuaznisidiusinves
tindnwuileldFuneumnsnudungu
Uszifiulagnisdananginssuvestindnwlunisidnounaznisuaniudeu

AnuAaTulutuS sy

2.2.1 HanSEEUIAUANNS

(1

2)

(3)

(4)

finnuskazanudnlaniadinaansugiu IngrmansiugIu ANy
TUFIU wavlATYgAEns Lion1TUseendldiuauide wasnisasauinnssy

A lulag

[ o
Y

faruduazanuidilaogudesuiuayinds feludmnuiuazufoR Tuidem
LRNLVBIANIYIY
fanufinadiansidouasinundeasudaduiiveniuluaviviianssu
wAAMIatind

annsadezinazufledam feiSnsivunzay nudansuszgndld

A N A | a s @ v
LATDIUDNENRUNSHN LYU IUSLLﬂﬁNﬂ@NW'JL@@i LJunU

23



umg.2

(5) feuindudagiuvesainniv suwdssnulymddyinatiuiead

o

NANTENUFDAIVIVITN

2.2.2 nagnsnnsaeuitldiannsBouiiuaug
Tdmsaeulunainuateguuuu Ineniundnnisnimeud wagdseandlinialius
mensnaaedluraaliRnig el fulunudnuasresmeirnaeniuiomansyreseinn
fu 9 uenanidadaliiinnsdouiainaniunisaiatalaenisdnvigruniedniidsrngid
Uszaunsalassniduineinsfiavanzize
2.2.3 nagnsn1sussiiiunan1siieuiauaug
UssiduanuadunysyanisideunasmsufoRvesindnw Tudiusng q Ao
(1) mInadeudey
(2) msapUNANATIASEULaTUAEAAEYY
(3) Yssiuanmenuitindnundah naiiaueranuduaimidudou uay
MsuaniUAguALARLY
(@) ‘UizLﬁumaé’mqw‘émamﬂ%auL.Lazmsﬂﬁﬂ’ﬁmaqﬁfﬂﬁﬂmimaﬁmimmﬂ

ANYANUSNULEUD

2.3 Ninwenaleyayn
2.3.1 namsipuianuineenistlygn

(1) arwnsaldanudnladudesunlunguluazmainniswaimiaiuilunis
Anneviussinunazlgymddnliodsadeassa

(2) annsdvduteyauazuasmanuiifinddldfonues ienaieuinaon
T uavviusensiasuutamnssdauiazmaluladlyel 4

(3) @wsnAa AATIEY wazgiauwuImsinlvlymaudmnssulaegeilss uy
swinsldteyauszneunsdndulalunsianulaegedivsydnsam

(@) awnsodunpinamadfonanguiiielflunsfauiuinnssuvdedesen
paAnuIMINRulaetasEssa

[y

(5) ansaeenwukazdiiunslasmsidefidfyludesiidudouiiiedostu
nsmUIRIRANUS Y 9
2.3.2 nagnsnsaeuitldlunisannnisieudiuinueniadyy
(1) fvuansd@nunilitn@nmdavihneaungu

(2) Mrualangn1suny

24



umg.2

(3) nisneaesturesuUianisiieliiiauulfnatiuauunisiseunisasy

A1ANG

2.3.3 nagnsn1sussiliunanisiseuiduvineenisygn

Y

nagnsnisusziiiunanisiseuiauinueniadygn daiuisaniildlaenisesn

TaapuilvitnAnwiundymi eSurswuiAnvain1sundyni wagdsmawidaymilaenisussend

ANUSTSEUNY N15UTEIUNARINTINNTNUS

2.4 INYZANNFUNUTIENINNYAAALAZANTURATY
2.4.1 Han13iEEuiAUTInYEANAUNUS TERIeAIYARALATANSURAYDU

(1) annsodearsfunguauiinainuats wazamisoaunuiiantv neuay
mwwihssemeldegnaiussavinim anunsaldmnuiluanivInadeans
sodenulilulszifuivnza

@ awnsndudFiiuuansssiulunisudluaniunisaideadsassdvisdnia
wazdILTIN NEBTaLanIAB LB IWELLNE T IVINLIB AL TDING T2
Tirutlsmaelazerisaugennlunsualatymaniunisalang o

(3) mmaaLLammmLﬁumﬁmmmaﬁm%wlé’aEJ'NQﬂéTaq VAL AN LAY

‘_’5)8

kAU

(4) sInUNUIN w9 wardiausSuiareulun1svineIuauANe uBNNY Ny

Cale

yARALARUNG AasaUsuiuasynuTnfugBuidlusugfihuasgnm
Iegnelivsednanin aunsaeiliegnaminganiuanusuinveu
(5) fd3mdrdnaruiuiaveudiuaiulasadelunisvineu wagn1ssne)
dN1NLINANRDHIAY
2.4.2 nagnsnsaeuildlunswamnnisiFeuiiuinveanuduiusssninayana
warAUSUHAYaU
T¥nsaouiinisivuafanssulifinsieudungy mavhauidesUszauau

AURBW I1undngns vededAualMYayadnyuanady Inlninisuauenaun1adynisiu

SULUUNTAULUY

2.4.3 nagnsn1susTiiunan1sieuiauineeANduNuSTERdIeyARaLATAY

SuRaYaU

25



umg.2

Usziilunnnginssuiaznisuanteanvesindnuilunisiiauesigaunguludy

38U LazduNnINNgRANIIUNLAAI0NTUNITTINAINTIUA 9

2.5 vinwlunsinszilanaee n13deas waznsldmalulagansaumea
2.5.1 wan1sseuiinuineslun1sinseileiaee n1sdedans uazmsldnalulad
A13EUWA

=

(1) mmaaﬂ@ﬂiawammmmmmamuaza“ LW@uWNWlﬂUﬂﬂiﬂﬂH’]QUF’]’JWIu

1Y

Ussiuilyvniiddnuazdudon
(2) annsaUszendliinaluladansaumauaznisioansiiviuasiolfodavmzan
wazdluseansnm
(3) annsoiiauenenuislusUuuuiidunsnisuaglidumansiiuasifiu
yaAmnauaginndn suiaineinudvielasinisuaifiddnld
(@ fvnwglunisfearsdoyaieniswn n1sideu uagnisdoanumunelagld
drydnwal
(5) annsalfindesiiolunmsmuintaziaiosdensimnssy ieuszneuivw
MNIAINTTY
2.5.2 nagnsnisaeuitldlunmswannnisizeudduinuslunsiinneiideiaaunis
doans uaznslémaluladansauimne
nagnsnsaeufilflumsiaunmaFsuidurinelunsinsgiuasmsdoansi
v lalusernininisaeu lngenalwinAnwuntym Ansigndszansniwaesisundam wagli
Biauewfnvosidam namslnssiuszansan dedndnwilutuioudafanssunis
Seuslusigdueng q WdnAnwiladesigianiunisaldnass wazaniunisaliailouass uag
tauensuitymvanza
2.5.3 nagnsnsusziiunansiseuifuinezlunisieszideiaay msdeansuas
nsldmaluladansaumna
(1) Uszdunninaianislfiaiessionsinauaziniesiionsimnssy
(2) Usziuanseauasuan1sfnyAuaieig 9
(3) UtziliuNaaINNITEUNUT LazNISUILEUDIIEIUANY 9

(@) UszdiupaanniInendnus

26



umg.2

3. UHUTILGEAINTINTZRNLANUTURAYOUNINTFIUNANSITBUINVANEATE 518791 (Curriculum
Mapping)
=) IS o/ g
Han1si3eusluniselinnunaneaail
1. AQIEIIN ATUTITU
(1) anansadanisieanulymnenusssy asesssundudeuluuTunnidinnms
A a IS
V3N
(2) anansaldnaeniiand1r3 MmuaNUERsITN AIENANTIUMENANNTNTVANG
wazArdonounu Innsnulamiandule
3) fianzanudufilunisdaasulifinisuseng AU uRnundnausssu
F3esssuluinulas vy
(@) aduayueg1aswensldnaeiianiamunnsssy 33esssulunsdnnisiu
Anudaudazdgymiiinansenusenuiosuazyou
(5) wanseenuiadeansteasuvestymilaedafeniuidnvesddunlasu

NANITNU

2. ANu3
(1) danuiwazanudilanisadinaransiugiu Inermansiugiu My
TNUFIY LazkATEEAEns Wan15Useendldnuauidy wagnisasauinngsy

ManAlulad

£ [
= = o

) denuuazanudilasgdewrivazdnds Haludmouiuazuun Tuilem
RNEVDIEA1VIV

3) fiauimetianisidonazimudeagudaduivensuluaiviisnimnssy
wAANRHNd

@) aunsadmseiasiilelymi aedsnisiwunzay saudanisuseyna ly

a4 A A | a s & v

wIaailowinnzay 1wy lusunsuasuiwes Wudu

(5) feuindudagiuvesavniv suwiwssnulymddyinatuiead

NANSENUABAIYITITN

3. ninwenadayayn
(1) ansaldanudiladuseanlungujuasimaianisualmiaiiuilunis
a ¢ [ o v Y 1 1% s
Inzvivssiiuastdymddgliegsainsasse
(2) aunsoduAudeyawazkaImMIANUTLANLAMmEAULeY leNSISEuInaen

i wagiusonisdsuwlamiesnnnuiuazmalulading o

27



umg.2

(3) @wnsann ATeh kasiaukwmslelymauirnssulaegi sliszuy
suwinstiteyauseneunsindulalunisianuldegedivsydnsam

(@) awsdunssinansideuasngulieldlunmsiainnssuviedesen
2IARNNIIINRUlFRE AR

v

(5) @UNTNPBNABUUBALALTUNISIATINNTITeNE A TUS e 9NT UL UNLNEIUBINU

>

NsALIRIRANUS Y 9

4. INYZANUFUNUTIENINYARALAZANUTURAYIU
(1) anunsadearsfunguaufivainvans uagsamnsoaunuiianiwlneuay
awwhssemaldegnaiussaniaim anunsaldmnuiluaninInadeans
edenulalulsedufivanyay
2 ﬁ’]@i’]im‘ﬁuﬂgﬁmmmﬂi%LﬁlﬂﬂﬂﬂiLLf?ﬂfUﬁﬂﬂUﬂ’ﬁiﬁLgﬁﬂﬁ%ﬁﬁﬂiiﬁﬁgﬂﬁiuﬁ’s
LATAIUTIL WU INARIYAB LB IO TIDIN LI UAZTBINGH TNV
TianudigaslazsusaNazmntunisunlutdymaniuniselsng o

(3) @WITONANIAUTAUNIAVINITHALIVITNLARE19GNADY WHTaN waz

€

AU

(@) SIAUNUIN BUIN hazilinuSURAraUluNISYNUAINANBUNLIY 199U

Calle

UARALAzIUNGN asnsausumiayyhausuiugauialugugiiuasny
Toeeg19flUsEans NN aunsaelaeg 1w NNTaNAUANUSURATDU

(5) wanseandsaulaaeulunisidulunidivinisus ol an Lasdpundudou

5. Winwemsilenziideiaey nmsfeasuazmsliimaluladansaume
(1) finwzlunsldneufmes dmfunmshauiiedesiuindnlsidueee
2 fnwrlumsiasgidoyaasaumanalinmanssensansannussgnd
somsuidumiifededldosadsassd
(3 aunsavszgndlimeluladansaumanaznisdeans Auasioldogramngay
wazdlUseansam
@ vinwglunisdeansdoyarianisnisna madou wagnisdoaunnelagld

v @

duanwal

>

(5) @u5alELATDIlaNITANUIULAZLAT BT ANIIAINTSU B UTENBUIT TN

ANVIAINTTU

28



WNUTILAAIN1INTERBANUTURAYRUABHANITIEUIAINUANENTE 51837 (Curriculum mapping)

o ANUSUNAYIUNAN o ANNSURAVDUTDI

31837 1. ADFIIN FIUFITU 2. anug 3. vingzmelsyayn | 4. ingzAnuduRLS | 5. 9inysn1siaeIsi
FEUINNYAAR \Beiaiay nsdeans
. waznsldmalulad

wAZAUSURAYU S

1123451123 |4 512345111234 |5|12|3|4]|3}5

GHELRIVETEY

551500 UfURANstUsunsuARNImes

551501 aun15eywus

551601 N159180958UU

551602  suideuTsAuIniBeiiaviugs

551603 T IATIEANITEU

551604  SyUULIAAMTTNNE

551605 warmansvesinginde

551606 ﬂ?iﬂ’]UﬂﬂJi%UUL&lﬂﬂ’Mi@ﬁﬂé

551607 msmuAuLuuleunduUIHilaniue

551608 MsinuaziATeiloIntug

551609 &uun o

ojojo|jojojo|lo|JOo|jO|O]|O|O
® & (o | e o6 o o 6 o o o o
® & (o | o o6 o o o6 o o o o
® & (o | o | 6 o o 6 o o o o
O|0C|e|e® | e o e | e o o o o
® & (o | o 6 o o o o o o o
® & (o | e o6 o o 6 o o o o
® & (o | o o6 o o o6 o o o o
® & (o6 | o o6 o o 6 o o o o
® & (o | o | o6 o o 6 o o o o
® o (o6 | o 6 o o o6 o o o o
® o (o6 | o 6 o o o6 o o o o
® & (o | o | o6 o o 6 o o o o
® & (o | o o6 o o o6 o o o o
®e ® O|JO0O|O0O|J]O|lO|J]O|J]O|O]|O|O
® & (o6 | o o6 o o o6 o o o o
® & (o | o 6 o o 6 o o o o
® & (o | o 6 o o o6 o o o o
® ® O|O0O|O|J]O|lO|J]O|J]O|O]|O|O
® & (o | o 6 o o 6 o o O o
® o o | o o6 o o o o o o o
® & & | O|0O|O0O|lO0O|J]O]|O|OC|OC | @
® o o | o o o o o o o o o
® & o | o o6 o o o o o o o

551610 MSUILEUEIILNUNNSIAINTTY

29




UMD.2

31831 1. ADSITH AIUFITU 2. a3 3. vinggmalsyqyn | 4. ingsAnUENWUS | 5. 9inysn1siaeIsn
5EUINYAAR \Befaay nsdosns
. uaznsldmalulag
LASAIMUIUNAYDU 5N
112345123 |4 5123451112 |3[4|5|1|2|3|4]|}5
ngNAY TN
551621 NSAIUANSEUUTUES cle|e|/e /e /e /e /e /e /o0 e e/ 0|00 0| e e e e e /e e
551622  AuTeuvDlva cle|e|/e /e /e /e /e /e /e e/ e e/ 0|00 e e e e e /0 le|e
551623 lulpsluswawes cle|e|/e /e /e /e /e /e |/e/e| e e/ 0|0 0| 0| e e e e /e /e e
551626 MSUSBIIANANNLAZN SR 38
-, c|le|e|e|e|e /e e 0|0 /e e 0|0/ 0 e e /e e /e o /e e e
AOUTILADS

551625 syUUdDans c|le|e|e | e|e e/ e|e|e /e e e /e 0 e e /e e /e e /e e e
551626 \HUGRSHATNITIUER DS cle|e|/e /e /e /e /e /e /e /e e /e|/e|0|0| 0o e e e e /e /e e
551627 usudidosu c|le|e|e|e|e e/ e|e|e /e e e e 0 e e /e e /e e /e e e
551628 mimmﬁmmzamﬁqm O|le| e | e o e o o e o o o o o O o o e o o o O o o

551629  nsldmeuiamasyaglunsAn sanwuy
R cle|e|e|e|e e/ e|e|e /e e 0|0 0 e e /e e /e o /e e e

wagNan

551630 n1seenLuUNaln 1 cle|e|/e /e /e /e /e /e |/e|/e| e /e|/e|0|0o| 0| e e e e /0 e e
551631 N15@ONWUUNELN 2 cle|e|/e /e /e /e /e /e /e e/ e /e|/e|0|0| 0| e /e e e /0 e e
551632  szileuisinludiodiud cle|e|e|e|e /e /e /e /e e/ e/ e|/e|0|0o| 0o e e e /e e /e e
551633  msltlusunsuuaUiniionsauaNsaluiA o|le|e|e|e|e|e| e e /e /o0 0|0/ 0| e e/ e /e / e|e /e ee
551634  ARlAFARSTGS C|le|e|e| e oo o e e 0 e e o O e o o o 0 e O|o o
551635 NslUswNIUABLTIADS cle|e|/e /e /e /e /e e/ e/ e/ e e/ 0|00 e e e e e e /e e

30




UMD.2

578391 1. AMSTIU AIUFTIU 2. aul 3. vinwzmaleyqun | 4. inEzAnUENRLS | 5. 9inysn1siesisi
FTNINYAAR \Bafaan nsiesns
L waznsldnalulag
UaZANNIUNATIU ST
11213415 2134 112 (3|4(5|1|2]|3|4|5|1]|2]|3|4]5
nguIvden (sa)

551636 N150RNLUUSTUUBEnNIaind o|le | e | e e o o e | o o |0 0 o 0 0 0o o 0o 0o o o o

551637  wiAlulagn1sviianuazenalunssuiung
st HOD ole|e|e oo e e o 0o e 0|0 0|0 00|00 0 0 e
551 638 suleuiside ole|e|e o | o |0 o o |0 00| |0/ 0| 0|00 0|0 |06
551650  deduaanimnssuanmseiing 1 o|le|e|e o oo e o 0|0 |0 | 0|0 0 0 0|0 0|0 0 o0
551651 whadadugamddmnssuuanmseiin 2 o|le|e|e oo o e/ o0 0o 0/ 0| 0 0|0 0|0 0o 0 o 0o

nauIvlasenuuasIneinus

551700 lAssnuumdaudio olo|lo|e|o oo e o o 0o o 0o 0 0 0 00|00 e e e
551891 AnendinusumUadia wuu n 1 olo|o|e|e oo o o o0 0o 0|0 0 0 0 0| 0 0| 0 o o0
551892  AvendinusumUdia wuu n 2 olo|o|e|e oo o o o0 0o 0|0 0 0 0 0| 0 0| 0 o o0

31




uA.2

a [ a v =
wu2afl 5 nannaua lunnsusssiuaatnfnen

1. ngszlsuvivenaninasilunisliszsiuazuuu (inse)
T dulumudetsduaminerdemalulaggsunsinmenmsfnunduladiafnw w.e. 2550
In 11 Mydakazn1sussiiunan1sfing) 98 26 N1SUTHEUNANTANSILAZNISATUIULALTEGU

ATLUULRAY

L Q‘ LY
2. NSTUIUNSVIUADUNIATFIUNASUgVSVRTINANE
= v o o 10 &

2.1 MImudsuIATgIuRansieuivatindnudalidnsanisine
nsmuaeuluszausedn dnsussdividlunianguiuasufus
mymuaeuluseiundinans Issuuuseiuamuninnigly ieldlunismivaeuiasgiuna

nsiseuvestinAnwiinisusediunisaeuvesaeulaetnAny ariuUsednSninnsiseusves
UnAnw
= v o/ o =2 o < =
2.2 MImuFsuINATIUNANsTEuiuantnAnedusanisine
NSAMUANAIBNITIUERUNIATTIUNANSISBuvRtnAnwndadusansfiny  Lile
AN IFUTUUTINTEUIUMINISSBUNTADULAEVANERT TIUNINTUSTIUAAMYBMENaNT 819y
nsUsziliundegssiolull
1) anmsalldnuimesiude lneUszlivantudiousazsuiidnsanisdnw lusuves
szeza luNsmOWi mnauiusenN; anuawse anutulavestadinlunis
UsENaunIsuenTn
2) MIMUERUIINGUTENOUNT taUsuiliupnuiianelaludadinnaunisnyiiazidn
nuluaaiulsenaunisiiu 9
3) myUsziunanuAnwduisssduanuimelaludiuanu  aunen  uag
AENURAUAY q veadndiaidndnwidelusyiutudindnuiluanufnuity o
4) msUsziiundadianluusenaua1n ludiuvesnnunsauwazAIL3Na1vivi
a ] ) o o vaa &£
Seumnamangns wethanldlunmsuSundnanslvngay
5) fimsWymsinananieusnuaziUsznounsulssfiundngns wiseiluenasdiivay

Weliasyaumsaimaiteuikarnsimuiesdauivesindnm

3. naeinsasamsinenuangns
T dulumudatsduuminerdemalulagasun3inmensfinuautadiafnew w.e. 2550

P9 14 NSENSINTANE U9 39 Lazde 40

32



umg.2

PUIAN 6 NITNAIUIAINTE

N1SMIBUNISTAINSUBNIR5E Il

[
U [ Y

lunsgurumssuranasdvesuminerdomaluladasus asivuneunissuaing aau

Funrwal wazilslaidusiaisdudazlasunuadundnaudingi Tuserinaldevinnisaaunis

dounazUsyliunansaaulnennznIsunsEvsnand niouvisiaouinuiranansdiduniense

mUSnwuazysmaauiausdlnl Bnvumninerdemalulagasunsissuuiingaisd Aslv

9191385 ey niivszaumsalresuideuazliifuinyunaanasdlumimeinunsaeutaznsii

nsimuANusLasineeliuienasd

2.1 MINAINITINEENITIANSTREUNTERU N15IALAEN1TUTENIUNG
fianuiwnaanasdludpuasuRaveuinuinueaumsseunsauwasnsin
Usvananananasd nedemdngnsousiliienansdmnaudnsiufanssuetedeiiies

2.2 MsRALITINSHAZINTNELEY 9
wnInedeatvayulieasdinsiudsesyy duuun1ivints lnednaudssunn

atfuayuli

AN 7 N5UTTAUAMNINAANE AT

NSUIINANEAS

(%

ﬁ‘mamjm Imqa%ﬁmé’mjm LATAIDSUNYSIEITT TNITATVUABNUIIY NIFIAYIN

JuUsEIN wazA U IINRIAYTENE VTR INIUANENTINNITNTRANAN Y (an.) wardinis

InvisenumsUseiununnien sLeg s In1sUseiliunansuuRnuansgIuves

nmsUseiugunnngueninedinnuiusesnnsguwasUsElunuAMNIAN (A

NITUSHIININGININSISBUNTHOU

2.1 MSUsSHIsIUUsZUNa
® IMSIRYINIUUTLUIUS IS ULAZIUUTEUUS 18N8 NTALIU

o iimsdnasseuussnansidieluninmamuy waliuns  wasRugavyuiily
o Y v 9 gy s A @
pgailvang uazdenanediuIUUTEINMT 8Ty TnedlingUszasAiioUSuusenanin

NSARULALNTITY MU TG UTTAALATUAUIY

o iszuudgndulagiuuasnsisaeula

33



2.2 NSNYINTNISE38UNTTaRUNT LAY

Y

2.2.1 anuiuazgunsalnsdou

uA.2

Idan1unuazgUnsnin1saouredeIA1TseuTIN AUGIATENERINeIMans LAY

wialulad Audussaasuardonsiny unningtdemaluladasuns suneiles FaminuasIvEn

wazanuUTENOUNTANNARANE

2.2.2 VioeEyn

AudusTUAITHazARNIIANY W Inerdumalulagasuis Ind

MFANTIVINTNIAFINTTUAENT LALANSFEENT HIL

=) o
a9 191 hay

v A a s a A o o ! v A
- wisdeaIneransasinalulal JuINTINYIIUN 29,129 18U LagnUNED

Sanvsolind 311U 1,589 V81504

wilsdoddnnsadind (s18%0)
191390 melneg | menaslssind 394 Muine 27N
(1aw) AausEmA
1. AdlnAERS 316 1,215 1,531 1 57
2. Wand 156 936 1,092 - 66
3. 1l 474 1,556 2,030 - 104
4. Avenenaniaanngeu 1,848 919 2,767 il 91
5. emansaunm 1,738 2,314 4,052 5 438
6. Ieransuazinalulad 69 819 888 1 a1
7. wAluladmsinung 1,672 1,703 3,375 2 169
8. wiAluladyanm 724 2,984 3,708 1 156
9. malulagnsdnms 4,896 4,790 9,686 68 385

34



- PUSEREIVIIAINTTUANEAS UINUIUSIUNINUA 21,545 1ay

Siannsalind 31U 1,534 Toi3e9

umg.2

v A
ARG

wisdediannselind
GRKMELS mulng | nMernsUssme 594 (31870)
(5N nulng A
fnUszIne

1. AAINITUNITNES 20 164 184 - 15
2. AAINISUNBASLALDINT 674 1,392 2,066 - 118
3. AFINTTUVUES 166 51 217 1 3
4. IPNNITTUADURNAADS 1,094 2,660 3,754 20 165
5. AFNTTULAL 67 700 767 - 86
6. INTTUASRING,

Frnssuwanmsaiing,

IFINTTUNITIANTTNA MY 147 1,499 1,646 3 156
7. 3FINTIUDIIAN 110 779 889 - 110
8. ArmnssulnsANLIAL,

Amnssudiannselind 266 1,582 1,848 1 69
9. AMNITUNOANOF 49 630 679 1 75
10. 3ennssuluih 363 2,087 2,450 - 344
11. Adnssules,

NMTUTMTNUNDAT AL

anssayllng 999 1,585 2,030 - 104
12. Arnssulannig 147 768 915 - 100
13. FnTsudaIngeu 670 688 1,358 - 18
14. IMNITUREANNT 247 793 1,040 - 52
15. 3FNsIusal, wealuladss 177 643 820 - 59
16. AFINTINYULUA 20 164 184 - 15
17. FFNTTUDINAL Y 10 134 144 - 19

- MFANIVINSANVIFANTIUAANS  INBFERSwazNALUlaE 311U 672 FB1599

#1077

mMelne

NMEDINQE

AMINTTUAERNS INeFanswazinalulad

7

665

- gudeyaseulal 91w 16 U

35




uA.2

2.3 MsTavmineInsnsBEuMsEoLLIALAL
dsatuayumsioumsasuiidfnuesayivmadmnssumand Aaleeslogunsaiuas
veafiRnsiitesesunisFeunisaouvesaniin lesnindnwdesiiussaunsainsldan
wdesile uazgunsafluusazanuiin eliiAneudlaluvdnms Basldauigndes uaxd
sinwrlunsldounde smadhduvdnsaumerisfosayauazdumedidn  uazdonisasu

ad v

dnSagy wu Iaviadvins Wswnsunsiwn wddeussneunmsaeuiidamieulnedaeu Ay

ADLINSNYINTVUANNDIANTISIUNNTADU AIT

' ' ' (%
aad € v A

1) Iveassuinidenisaousavaunsalnviuaioldaliauansdaisaufifauaoula
1 IS a Aa

DYNNUITANTN N

2) IesUfuRnmsniiannunionniadanaunsal LATRIRBNTIMBS STUUATOUIY  uaz
aNARITNaRAAS DT UAIV IV AdUBE1INBLNIsaNITISBUNTARY  SIUDN
e iRnsdmsunsvintassnu lnefinsudmsdamsegadussuy

3) desdidvinfaduayuguadenisiseunisden gunsaldidnnsednd wasiilusunsy
ARLTIWRTgNABwNUNgrinenTaulduURny dmiulduszneunisasy

A 1

4) fvesayanseunasnuiuardssiuisanuazainlunisduduninuditussuy
5i8nvsedndmaenauiindade f151 warnsansluawiniilaaeusiinisilneuas
mMeesUsematiigtadusuuiivingan Tneswaussfinedededifiome

5) fiedosilogunsaiuszneunsBeninufoimsszrinnmsGounsaeuludviians

C

#eINUIUUNANW USRS 1@ LML T

2.4 msUsziiuaiigawavamineIns
NINGINTTUANNBNTSEUNTHOUVRIENUIN FipatiaunTaneglunnuseiundngnsi
valarniiuns uenanil mawseumumSeatiuauuMsSeunMsdeunumanans iduluay
1) YsenAnsensnAnwiSnig (5o naeiunsgunangasieduudinfing w.e. beex)
) L% (% ! 14 -9 (% (%

WeatuUTulTunlua1an (1o o& TMeNsUsERUAMANYBIMENENT)

2) UsEMANIENTHANYISNT 1309 UINTTIUNTRANANY 9 A lodex TINILUIATIIU
AUITUSNAVBINTUIINTOANAN W LazINATEIUAUNNTAT WAL TRILY derugIuAus

wazdanuuianIsISeus;

3. MSUSHISARINRNSY

3.1 A155U919158 M

a &

9137158 Useivelinai dulumulsenANsenTRANYIBNITE 0 INAINLNATTIUNENENS

9

SEAUUMNAANY N.A. b
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3.2 N13UAIUIINVBIAUINTTLUNTIUAY N1TAAAIN LBLNUNIUNANGAS
ARNATEETURAYRUNENgATHasHaou FeaaUseyusuAulunITNuInnIsTeY
nsaeu Ussiliunauazlimnuivgeunisussidiunannsielden inumunudeyaiiawmsoull
dmsunsusulsmangns saenaulinymnseuuinaigyilvivssaivaneauvangns wasld
v A < v U a ae 3
T dulumunaudnuusdndinniiaussase
3.3 AMIANTENHOUUINIAUATANNNTINIAY
a o a = o 4 a ' I
WYHAEIYINNATING VseAgaamnTTundusEaunisalnsslusedvee 9 unduy
WMNVTENTENAY atevealszaunsalliuatndnw wenwilleaindu alnslvenansd
A v ¢ Y v awv Yo o = A g
MnBeuorgvnsgiivsraunisainsnunsaeuLazmMIdeinasuliduindnw  wieiluns

fngvenmusiarUsraunsaldunsanaAn AR uindne

4. MsUIMTYARMNSETUAYUNISISEUNNTERU
4.1 MsNVUAAMENUALNITEINTUAILKL
fmvuanaaudasdmsuiunisiamalinUseiwiesuunns
4.2 msiiavinezaufitensUf TRy

finseusuanaiangiumsldnuasesdely q etsssnwgunsalativayunisaou

5. msadvayusazn1siduusinin@ne
51 nsliaUsnendudennis wazdu o withdne
fnmsusisaenssivinwmalnnsiiudindnumney
5.2 MIanssalvastindnun
msgnssalvesinAnulndulumussovuwmivede
6.  ANUABINITVIIAAIALINU H9AN Uae/ wIaAuNena lavasgldindin
(1) dnousuduuun Weanntindnwlsvusioinensasilyl
(2 fmsfnudeyanaipusanuilendntadinliaonadostuiuaudesnises
AARAFINNTTY

(3) dmsAnmuUssiiung anuianelavesdudinuasyldiudinegeiaiios

7. @usdnan1saniinvau (Key Performance Indicators) thausiuszidiu il
Han1sAunsusTamudmingdiudiavaneglununaseilies 2 Un1sdinw Lite
Aannunsandunismuinsgiunandigaudn (e, dely visilinausinisuseidu /iy Ae dn1s

AHunuLte 1- 5 wavedwtosTesay 80 vassiuwnansaununssyliluudast
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ol adnaniseniuau V1| V2 | Vi3 | V4| Vs

(1) 911sduseimangnsedslpesosay 80 ddiuswulunsuseyu X X X X X
Wi fnany WAENUMUMSAUTLNUNANGRAS

(2) 519AZIBLAVDIMANGATAIUKUU UAD.2 fienndasiunsau X X X X X
UINTFIUAMAILNUA Y30IMTTIUAMLRAVY/EAUIN

(3) f51888198AVRIT I LA IUALIDUAYBIUTTAUNTUNAEUIL X X X X X
ANULUU UAB.3 LA 1Me.4 agstpenaunsilaaeuluusaznina
nsAnwlviATUNNIN

(@) FPVINFIFNUNANTATEUNTVBIIEIYILALIWIUNANT X X X X X
ALTUNNSIRIUTTAUNTUNAEUIN AIULUU UAB.5 LAz UAB.6
ey 30 Ju wé’a?:uqmmﬂmiﬁﬂmﬁLﬂmaauiﬁﬂiunﬂiwﬁﬂm

(5) AYITIBNUHANIIANTUNTVOWMANGATAMWUU 1AB.7 neilu X X X X X
60 YuvdsAugainisinu

(6) fimsmuseunadugvvesinAnmInLINATEIUNANSFoUST X X X X X
oy 1Ae.3 wavure.d sgnsionsevas 25 vessednilide
gouluimasUn1sfine

(7 Ainsiu/JTuUT MITIANSSEUNMIADN NAYNSNITaeUNSD X X X X
miﬂszLﬁumamiﬁauﬁmﬂwamiﬁwLﬁumuﬁﬁwsmuiu 1A0.7
nTTud

® e1sdlu (i) nneauldsunsuguiivavEeAuuging s X X X X X
IANISiSEUNITEOU

9) emsdusEdmangesnneaulisunMsiaMANILas/vse X X X X X
Fondnegatiostay 1 A

(10) Imnuypansatiuayunsisun1saeuEndl) Insunsimums X X X X X
Imswaz/veivdnlitesninsevay 50 Ael

(11) izﬁummﬁqwaiwaaﬁfﬂﬁﬂwﬂqmﬁ'm/ﬁm%mimjﬁﬁeia@mmw X X X
véngnswdnliitfonni 351 9nAzuuLia 5.0

(12) sfuanufianslovesgldtasinidsotndinlvieds Liteunin X X X
3.51 NALLULLAL 5.0
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dl a o o a L4
wuaN 8 MIUTERIUKAZUIUUFINITANUUNIIVDIRANEAT

1. A5UsSSUUSEANSNaYRIN1SEaU
1.1 nsussliunagnsnisaau

v IS =

maseunsasumsudnvugidugseududdny Insusserstalenmdnvadusas

o

laguanenIslaunFmguiwaznginaeiane 9 luddiese wasduliiianisinluussenaldly

v v 6 ! a

meviheu nszRuliifnauAnnIuranvesmnkazka weeNliuAuduRUsSEHINmguiiu

v
o w a 0% YV

daing 9 lusssund eliglumsidilavieerai ludszgndldluiauszdriu SnvidsgEeulsi
mMavpaesfiinsaiarillenaliindoslemenuies ileliiAnanudsnaluamuiviiGou

Tupszuunsseunsaou msduasuliiSeulvinyeauaunalumsauadImenes
siiluuazusniosdou SnsuoumnemuieliGouldinsindurinuedusing 4 $anleseiuay
wAdgmdenuies fimswaunAumanuiudiuausiiioairsinvglunseAuse daue
uanUABuEsusserinaiy

uenantl msaeauvsniilon/Aanssuiiduasudunassy a3essa sUMUUNMEEEUMS
dousing o wianil gyibidiSeuinvinuelunsiseuivinuglunisnaaeside uaznisundeym &
mnufluiFesiinuiesaula Sinwrlunininausuazefuselagliimaluladlunsdeasivgdu
vinwgn1sldnwilng wazawidnaszima venduilsmnuAniiuvesgdu uazidugiausssn
P3esssulumuea I YN

1.2 msUszdiuinezvatanansdlumsldununagnsnisaeu
1) MmsUszilunanisaeuvaseNsglaginAnwiluusiassnedv
2) MenuransUszliuinuze1sdliuiensdiaeunazSuinvoundngasiiielily

NsUSUUINagnsNsauYeINsesaly

2. msuszsiunangasluninsu

SlefiugnmsiFounsaeu mavssliunauarnsyaudeuransSeusvsusiarein uay
Uszaumsalnirawnluidazniansnwiuad Wernsdgaoudnvinmenunanisaniunisves
03 Feamfanisuszdiuna msmuasunanisSeuluseininuiuiaveunieuiymalassa
LLazSﬁaLauau,uzLLazé’J’mﬁﬁmmumamiﬁﬁLﬁumsmamé’ﬂgmﬂumwmuﬂszﬁﬂmiﬁmsnLﬁ'aguﬂ

ANSANEN
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3. MSUSRUNANIIANTUUANTIEALDEANENE AT

N33 UUUTEAUANAINANGATHAZN1TTANITITEUNITADUAINLINTTIUAMIAITEAY
Sadinfinw avimnsumans lnensfmuadusivinuandmnesanisidunududiiiily
manasiUsziuaunmsAnneluanufnunssiugaudng maidinnuamznssunsns

gANANYINYILA

4. MINUNIUNANTUITETIULATNUAUUTUUS

AU ANSAMUALUTEAMEHATEINITUIMTTANTNENEATIUAINTINIINTILUKE
N15AHUNTY0eI 18T Lagsienuran1saLiunsvemangastunminysedUnisinen 91
Sadinussaunsgunaniafeudauiinenaliviela nutsliimanslesgiinuiuusuas

W mangasuaz/vsen1saliunsvemdngnseely
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551500 UjUAnslusunsumaunaLmes 18 Falu
(Computer Programming Laboratory)
vrdsAunay: il

AM3NaLNDINSITABLRIMBS IR lT N 1A UWATA WL MATLAB

1AlATITIEIY)

1. MSAWIMUASNE (3 Flasa)
2. MIWgUNTMuazgUAN (3 lu9)
3. madeuyaddanayileidy (3 lu9)
4. lassasadeya (3 la9)
5. SYUULTAEU (3 lu9)
6. AUNTOYNUS (3 lu9)
551501 #UN1TOYNUT 20 Flus

(Differential Equations)
ArUaunau: Ll

numuaNNTaYiuS msvamaslusunsy LAwesLAAATE

1AATITIETY)

1. auNIeURUS wagNIIMINALAL (10 alas)
2. mmaima@é’a (10 97L319)
551601 N153189955UU 3(3-0-9)

(System Modeling)
deAUsI: 551501 aun1seunus

ANYINII9189958UVUNINIEAIN AI8N1TLTULUUTIaRIneAdaAIans lnessuunay
o =2 [ ! a a a =2
insfnwasduseuy Wi ssuulana ssuudailin uagssuulanalnil Anwinisnevanedves
55UUNEIANINTLAUNAIBUUY ANIALEININVDITLUY kagNSNuARNaLTRYeITEUY NaIUINa

ASAAUAD NWEUL A NS ITNUVD

1A7lAs95IE377
1. NaNMUNDINUUIIADIALAAIENS (3 Flalg)
2. M59189955UUMNNG (6 Flal9)

n-1
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3. NMS91aReTEUULIl (6 Falu9)
4. msIaesszuuanalniin (6 Falu9)
5. NSNDUAUIVDITTUU (3 )
6. FNWADYINNUBITEUY kaN1sNMUARENyvaudRvadsyuy (6 Falu9)
7. n@aIIMSATRUASNwaE a1 IgeIUe FFT (6 Fala9)
551602 sulauismutnndeinartugs 3(3-0-9)

(Advanced Numerical Method)

AdeAUsam: 551501 aun1TeUNUs

] o a

selguisnanvduiios sy maasdiiardmsuaunslseuiusandy n1svwalaag

' '
aaa

Wemlavdnuannsliseyiusdes  n1snauUuRNsnAan

AlAsITI87Y)

1. sudeuitnasinsduiilos (6 laa)
2. HawasgaiuavdmIuaunNs gy iusandsy (12 #alas)
3. HaAudwlardmMSUaNNN e YiuSoy (12 L)
4. msvyaUiRnisiafan (6 laa)
551603 N133ATIEIiNTTEY 3(3-0-9)

(Vibration Analysis)
AydeAusan: 551501 aun1seuus

Ananyazau TR vesszuuifinigdu msdudaszuaznisdunuuiiduresssuuliiudadu

s leUIBawEaY MTUNMTIATIANTAU NMTIALAZNNIAIUANNITAY

1lATITIEI)

1. ﬁugmmsﬁ"u@ma (3 F3la9)
2. Mugumsduuuulidudady (3 Fla9)
3. §nwaizmsneuauswessruunsuuuliduwdady (6 Falu9)
4. mMsdudassuaznsduuuuTsRuvesssuuldBudadu (6 Falu9)
5. msduvesszuuitimanuddutunnuiudass (6 Falu9)
6. sufoudeiauiilddmsuinseinisdu (6 Falu9)
7. msfauagmsmunNnsau (6 #laa)
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551604 STUULIAATNTANNE 3(3-0-9)
(Mechatronic Systems)

A09AUTIN: 551501 AUnseyRus

Y

A4 A o A s s Iz A ¢
szuunssslletawasidumes szuululalswawesuuuilen gunsalduindeuuazaunsal

a6 a

AUAAILUUAN 9] NTODNLUUTEUUINARINTOTATIAmNTIY

AlATITI8TY)

1. szuumsin in3edletn uasduies (9 Fla)
2. szuulilasiuswawes uwasimalulaguasgunsnl (3 la9)
3. maawszuululasluswaes (6 Fla)
4. gunsalfuiedeu gunsalfuinds uazqunsalauay (3 flu9)
5. wwmﬁumﬁaw%mé’uuam%mu quzﬁU%’uMﬁauawmﬁauﬁ (6 la9)
6. NIPONHUUTLUULUARMIDTNS (3 Fla)
7. nsgdfnw (6 Fla)
551605 WaAFNHAAIYDIINGLNT 3(3-0-9)

(Rigid Body Dynamics)
AeAUsI: 551501 aun1TeURUG
NUNIUNAAIERSTUFIY STUVTBIOUNIA NaMmERsTeITnginse nstedeunivasinginislu

s L < s dy kL
JEUU Faransvasingnie talsalay namansnalnilossiu

A1lA9TI877)

1. yuvIunarans iUy (6 Fla)
2. SPUUYRIBUNIA (3 fla9)
3. namanivesingns (6 1)
4. mam?ﬂauﬁmaﬁmqm%ﬂuszmu (6 F2la)
5. armansuasinginss (6 Hla19)
6. lalsaley (6 1)
7. naenansnalnidossy (3 fla9)

n-3
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551606 N13AUANTTUUNAAINTDLNE 3(3-0-9)
(Control of Mechatronic Systems)
AdeAusau: 551501 aunsoyius
numumsulasaitananazarvatanniy Heidudielou ununtmuden n1snevausdly
TAUIE NMSSUNIU ANUARNAINTIAAIUEAIRY NISNAGDUIETYSAN STUURUSNBMENTEUN1INg
evauaslulawuaid uwuamlua nMsesnuuuisawelagldnsnovausademud nslalusunsy

MATLAB uaz SIMULINK msldimalinmunuuunanadasegunsaiuunnmsetinduagssuy

GBIGERER Rk N

1. yumunmswlasavanaiazaiuananniiy (6 Fala9)
2. feidusnelouvesszuunmalii na waznalwdia (@ 9l319)
3. WHUANWUAeN 2 )
4. mmevauesulaunaesszu AT WA (3 Fla9)
5. 3/MIANITIUNIY 2 Fala9)
6. erduselouwuuile, viinvesssuuasauRnwainiidaIusass (3 Fala9)
7. FBURUIEEUSUNTAFRULED BTN 2 1)
8. mnInevaueslulALLAILALEMINARELATAIUA 2 Fala9)
9. mssonuuuisnwelagldnsneuausuTirg (6 Falu9)
10. msUszgndliveseninaalasrimusuuuuwesluazgunsaluurrmseiinddu o (6 Fla9)
551607 AsAruANwuudaunauUslianue 3(3-0-9)

(State Feedback Variable Control)
FydeAunau: 551606 NM3AIVANTEULIAANNTOTINS

NMUUIASNBUAzAWaTINULY wuudnaesUsilamy whesnin F5ayYuenl Anwaunsaly
MseuAN AREIsalun1sdung Mdunanuuindusukaznisanduiu Jaywiwesiy nstoundua

PNABNITINAALIINE NISTElUSHENSY MATLAB wag SIMULINK

1Alp3I5I83%7

1. NUMUUASNDLATAND UG (6 Falu9)
2. Yeauna LARmNMAR TN N Teiviliuavassvosdyuen (5 )
3. ANENNNTALUNITAIVANKAENTAANA (5 Falu9)
4. FdunaLUULRNsURULaENTandUAU (5 Fala9)
5. ABAIANITIUNIU (5 Falu9)

n-4
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6. mstaunauammeenseEwidnadmsutymnisuiuiamuny (5 Falaw)
7. msteunduamnuazJayminisaunaigeasla (5 Falaw)
551608 N3iALaziATaNlaInTugs 3(3-0-9)

(Advanced Measurement and Intruments)
Avrvspunau: Lyl
A 'Y} = A W Y] = A o = v o v
NI TInwazIATleln AnnyazvanAIeilodn nsruIunsUSeuTadugs msld
adflunszuiunsin wealuladadelmilunisusuanndyarauaznsuansdoya Wuwesidanatugs
WAL NS LN IUNSIATINE WUNISIATEEE NISIARDUN AULTI LS9 AU NSiravevadlua

a  q ¥
wazUAL LUUAU

GhIGER ek

1. numudessnsiauasasesiien (3 4l39)
2. andnunrveneiewiodn (3 lu9)
3. ﬂwU?umiLU%SU’?@%MQQ (3 $lug)
4. msldanalunszuiunsin (3 4l39)
5. alulagadelnilunsuuanmdyaauasnisiansdoya (6 )
6. FBnsmllumsinnsudauasnisadeud (6 Fla)
7. Bnsladlunsinusatazanuauy (6 Hl39)
8. Fnshdlumsiamsivavesvedlvauaznisingama (6 Flasa)
551609 duuun 2(1-3-5)

(Seminar)

Weuly: lesumnuiugouaIna vV
nstausiazefuTeivenuaulasing o Tuvaell nsdauansiteniamatiagig 9 n1sin

WAL IaYNTWEUTIENY

551610 NIFUNAUDIIVIUNINIAINTTY 1(0-3-3)
(Engineering Report Presentation)

Feule: IHuamudiureuananyriuny
noureinsiiaueranulaTiuvsedaiauenaimnssy allalunisiiauedeyanis

a = o
AAINTTU  WNKRUNITULEUD
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lAsTI83Y)

1. V¥ UeINTULaUONANULASINUMIBUBLAUDNIIFINSTY (@ w9
2. wedialunsdnauetayamImnssy (4 L)
3. Wndunsdnaue (28 Fala)
551621 N1SAUANTTUUTUEA 3(3-0-9)

(Advanced Control Systems)
Fyrdsdunau: 551607 msmuAuuuudeunduUsgianug

MIAUANLUUARYA nquimsdu Haidudielounuudaiad adosanluszuiuz ms
sanuuUmYawe nMImuanszuulildudadu msvilndudaduiuures nsvilbndudadunuy
doundu  msmuANszUUlddeilos msmuauuuuUufld Adnsussuuuuiudld ns
Ussinauadauls nMsmuauiuulumlduiing1adauuuinass laiesnamuesimsasuguwuulsudile

MIAIUANKUUSINTEY NIAIVANLULTLY nsmuAuluuAIeYIeUssam Juneulsmeaiugnysuly

NI0BNLUUNNSAIUAY

AlAs9TI87Y)

1. MIMUANLUUAIG (9 Halaw)
2. msmuauszuulidudadu (9 Hlaw)
3. MsmuANLUUUTUIle (9 L)
4. MIAMUANLUUDIRILY (9 L)
551622 anuiouvadlua 3(3-0-9)

(Thermo-Fluid)
FydeAusau: 551501 aunsouus

AnauTRveIEnIUTAVS nénvesnutazndsny ngdeil nilwoaneslulauniinddmiusyuu
Uauazszuudn auaudfvesativa nganuniavesiindu ngniseusndndenuvesnsiva aunis

Wesudd Msgadendsnumsivaluvie ngleaesweanesiulauning

lATITIE T

1. AuaudRvewEnsuIgns (3 lu9)
2. NANVBMULALNANUY (3 F2la)
3. ngieivileuneslilauninddmiuszuulauasyuuidn (9 Flats)
4. paautRvevesiva ngauviiavesiiu (3 la9)

n-6
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5. ngN1seRsnunasuYeInIsiva aun1siuesydd (6 Talw9)
6. Mgy dendarunisivalurie (6 Talw9)
7. nytefaeswenneslulauningd (6 FL)
551623 lulaslusiwaiwas 3(3-0-9)

(Microprocessors)
AvrdeAunau: 1dd

NUNMIUSTUULEY d01Ungnssuvadlulanoulnaiass NwILadlwdud A1SAINUARILIALS
WHUAINLIAT NITATNUAATIN %MLL&SQU Bumesdu nMsWensentheausn nsiUasudyainein

azunaenlufIva waz Advaldusruiasn nsilausaduwuleas nsausadvamUilasuainas i

nsufuAnisluseninatuseu

1Alp 395718377

1. MIUNIUTZTUUAIAY (3 §2l319)
2. dantndnssuvedlilameulnaass NwLeETHUA (3 §3l319)
3. MSATUARILALY WHUAINIAT NIIAIRUARTIN %MLL%Q‘U (6 Fala9)
4. MBI (6 F31319)
5. nsdeusemierus nMswisudyaiaanezunaendufiva (6 3l319)

v

way Aavalduszuiasn

6. NMSBURBAUUDS (6 T314)
7. msWweusenvamUiUasuawwos (6 T314)
551624 N15UTEUIANANTNLAZNITUDAUAIUADUNANDS 3(3-0-9)

(Image Processing and Computer Vision)
ndsdunou: il

namfansuenturenadnsing numuiiugudunouteumsyssinananm nsuteng
N5AFULUL & land aInang LUUYBINARILaNIiUsauinnges N1SUaUUaRSLe N1SUBUY

NaIny LEuUlAIMATiURY content-based retrieval nselFEn®

lATITIEIT)

! o =2 < & [y 1Y)
1. nanthiensuediuTaunIdng (3 L)
2. NUMIUTIUEINTUROUNBUNTUTENIANANIN (3 HIl9)
3. MEKUNIRuaN13INTIINg (3 Hala)

n-7
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4. @ .a0d uazadinany (6 Flaa)
5. WUUTRINAeduarn1siUseuinnas (3 F2laa)
6. NTUBILUVALRSTLD (3 49
7. Elwayitui (3 )
8. NTUBILUVALAILD NTNOIMUUNATRT (3 )
9. Content-based retrieval 6 Gﬁb’ﬂm)
10. nsglfnE (3 )
551625 sxuudens 3(3-0-9)

(Communication Systems)

Ay1ueAuUnau: 1l
6§ a aa o

WALALTILDULADN ﬂ'ﬁﬁﬂ“lh']ﬂﬂﬂugﬂLLU‘Uﬂi%LLﬁLLﬁSﬂ?W@Ja A13NT09  ANNALTIRINA

nsdedayakuuaynIukaziuury uanisdeans laswelnlula TWinaea msiwewsiowuy

[ v

aunsy  dudewsodulaidnd 3fled #¥Ua weageal Uawueuwau ewenTiuavnisUszuda

GRTRRIIGR RS

GBIGERER Rk N

1. wadndalousasn (3 L)
2. mia'wmmﬂugﬂLLUUﬂizLLaLLazm’m‘ﬁ NSNS (6 Fala9)
3. WwAlAGRIVA (3 L)
4. MIARUALUUBUNTURAZLUUIUNY (3 L)
5. nuansdeans miL“?JIEJMGiEJLLUUEJHﬂi&J (6 Falu9)
6. lasaunglnlulad lUlnnea (6 Falu9)
7. 3ol WA weagiead (3 lu9)
8. LeNeWillaznsUsznadygIudeRanea NEEAAN 9 (6 Hl319)
551626 LYULBSLATNI UGN YRS 3(3-0-9)

(Sensors and Transducers)
AydeAunau: 551608 MyinwaviaTeiloindues
ANYIANWAULNUALDUNUVDITEUU  NANTENUNNAANANLADNIIUANYDS NIIUAWLDT LU

VPYLAZHUUUIA WUUTI0UTUET MSeudawees NsuTuussdaa wazn1sussendld

WULYDS
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1A1lATITIEIY

1. Anwdnuasiimileutuvesszuy (6 Hla9)
2. wanszvumMsilAndRiirensuAIwes (3 $alag)
3. MIIANT Msdsaewaznstuiindeys CRRIE
4. msdsenedeyauazmadeuseinieile’n CRRIE)
5. NTHARINALTIIY Wavaunsalduiin (6 Hla9)
6. sruulTuusistayadmsuneuiImes CRRIE)
551627 viusudidasdu 3(3-0-9)

(Introduction to Robotics)
= VU < a
Waulv: lasumnuiiureuainaivinn

Uszifuazanudunnvesiueus Ussinvuosiusudluusng o Saudiusudiedoun ns
frefinLagny  NaMmEnTnTILaZNaMmansIauNaUYMILUEUA  N13a318dUNINISPRUTVEY

I 13

wuuvueud Mslelusunsudiasiniswaeunveseuiueud 1Adeadelviilineitosiuiueud n1s

9

PLATI9Y

1A71AT9578377

1. UszdRuazanudunnvasiusus Usslavussiusuduuusng 9 saudsiusudiegeun (3 99l)

2. M3deiiinuasinu (6 7lu9)
3. NAMANTATIVOIUYULUA (3 la9)
4. NaFERSERUNT UV ULUA (3 la9)
5. msaadunensiefeuiivesiuuriueud (3 )
6. mslilusunsudraesnsindeuiivesuuviugud (9 $la9)
7. uidvalielmifiAeadesturugud (6 Hla19)
8. MsvilAsany (3 la9)
551628 MsvAMNNZENTIgN 3(3-0-9)
(Optimization)

AyrueAunau: 1l
ANSANYIVRNTNNAMRAIEAT  NDANUSLANS N NWarUsEANSNATeISEUU  ANYIISNIST
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(Computer Programming)
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(Advanced Topics in Mechatronics Engineering 1)
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551500 Computer Programming Laboratory 18 hours
Prerequisite: None

Introduction to technical computing language programming using MATLAB

Course Outline

1. Matrices manipulation (3 hours)
2. Graphics, plotting data (3 hours)
3. Scripts and functions, data structures (3 hours)
4. Linear system and differential equations (3 hours)
5. Toolboxes-statistics, signal processing (3 hours)
6. Toolboxes-symbolic math, control (3 hours)
551501 Differential Equations 20 hours

Prerequisite: None

Ordinary differential equation, series solution of differential equation, vector calcular

Course Outline

1. Differential equation and its solution (10 hours)
2. Vector calculus (10 hours)
551601 System Modeling 3(3-0-9)

Co-requisite: 551501 Differential Equations

Study of modeling physical systems by mathematical model, the systems studies are
such mechanical system, electrical system and electro-mechanical system, also study of
response of systems under various type of input, study of stability of system and system

characterization, introduction to identification and applications of FFT

Course Outline

1. Introduction to mathematical modeling (3 hours)
2. Model of mechanical systems (6 hours)
3. Model of electrical systems (6 hours)
4. Model of electro-mechanical systems (6 hours)
5. Response of system (3 hours)
6. Stability of system and system characterization (6 hours)
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7. Introduction to identification and applications of FFT. (6 hours)

551602 Advanced Numerical Method 3(3-0-9)
Co-requisite: 551501 Differential Equations
Finite difference method, numerical solutions for ordinary differential equations,

numerical solutions for partial differential equations, optimization

Course Outline

1. Finite difference method (6 hours)
2. Numerical solutions for ordinary differential equations (12 hours)
3. Numerical solutions for partial differential equations (12 hours)
4. Optimization (6 hours)
551603 Vibration Analysis 3(3-0-9)

Co-requisite: 551501 Differential Equations
System with vibrating characteristic, free and force nonlinear vibration, numerical

method for vibration analysis, measurement and controlled of vibration

Course Outline

1. Fundamental of mechanical vibration (3 hours)
2. Fundamental of nonlinear vibration (3 hours)
3. Response of nonlinear vibration system (6 hours)
4. Free and force nonlinear vibration (6 hours)
5. Vibrations of multidegree of freedom system (6 hours)
6. Numerical method for vibration analysis, (6 hours)
7. Measurement and controlled of vibration. (6 hours)
551604 Mechatronic Systems 3(3-0-9)

Co-requisite: 551501 Differential Equations
Sensors and instrumentation systems, embedded microprocessor systems, drives

and actuators, engineering design

Course Outline
1. Sensors and transducers, measurement systems (9 hours)

2. Microprocessors systems, device technology (3 hours)
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3. Development of microprocessor systems (6 hours)
4. Drives and actuators, control devices (3 hours)
5. Linear systems, rotational drives, motion converters (6 hours)
6. Mechanical systems and design (3 hours)
7. Case studies (6 hours)
551605 Rigid Body Dynamics 3(3-0-9)

Co-requisite: 551501 Differential Equations
Review of particle dynamics, system of particles, kinematic of rigid body, plane motion

of rigid body, Kinetic of rigid body, Gyroscope, introduction to mechanics of mechinery

Course Outline

1. Review of particle dynamic (6 Hours)
2. System of particles (3 Hours)
3. Kinematic of rigid body (6 Hours)
4. Plane motion of rigid body (6 Hours)
5. Kinetic of rigid body (6 Hours)
6. Gyroscope (6 Hours)
7. introduction to mechanics of mechinery (3 Hours)
551606 Control of Mechatronic Systems 3(3-0-9)

Co-requisite: 551501 Differential Equations

Review of Laplace and inverse Laplace transformation, transfer functions, block
diagrams, time-domain responses, disturbances, steady-state errors, stability tests, frequency-
domain responses, bode diagrams, frequency-domain design of phase-lead, -lag and lag-lead
compensators, use of MATLAB and SIMULINK, use of classical control techniques to

mechatronic devices and systems

Course Outline

1. Review: Laplace and inverse Laplace transformation (6 hours)
2. Transfer functions of electrical, mechanical and electromechanical systems (4 hours)
3. Block diagrams (2 hours)
4. Time-domain responses of SISO systems (3 hours)
5. Disturbance rejection (2 hours)
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6. Open-loop transfer functions, types of systems and steady-state errors (3 hours)
7. Routh’s method for stability test (2 hours)
8. Frequency-domain responses, plotting bode diagrams (2 hours)
9. Lead/lag/lag-lead compensations (6 hours)
10. Applications of HDD server control, and other mechatronic devices (6 hours)
551607 State Feedback Variable Control 3(3-0-9)

Prerequisite: 551606 Control of Mechatronics System
Review of matrix and determinant, state-space models, stability, Lyapunov’s methods,
controllability, observability, full- and reduced-order observers, state feedback via pole

placement, servo problems, use of MATLAB and SIMULINK

Course Outline

1. Review: matrices, determinants, eigenvalues, eigenvectors, (6 hours)
characteristic polynomial and Cayley-Hamilton theorem

2. Equilibrium points, stability concepts, stability definitions, (5 hours)

first and second method of Lyapunov’s

3. Controllability and observability (6 hours)

4. Full-and reduced-order observers (5 hours)

5. Disturbance rejection (2 hours)

6. State-feedback, state-derivative feedback, state-PID feedback (6 hours)
via pole placement for regulation problems

8. State-feedback and servo control problems (6 hours)

551608 Advanced Measurement and Instruments 3(3-0-9)

Prerequisite: None

Review of measurement and instrumentations, characteristic of instruments, advanced
calibration technique, statistic for measurements process, new technology in signal conditioning
and display device, Advanced of mechanical sensors, such as displacement, acceleration, force,

pressure, fluid flow and velocity, temperature

Course Outline
1. Review of measurement and instrumentations (3 hours)

2. Dynamics characteristic of instruments (3 hours)
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3. Advanced Calibration technique (3 hours)
4. Statistic for measurements process (3 hours)
5. New technology for Signal conditioning and display device (6 hours)
6. New technique in displacement and Motion measurement (6 hours)
7. New technique in Force and Pressure measurement (6 hours)
8. New technique in Fluid Flow and Temperature measurement (6 hours)
551609 Seminar 2(1-3-5)

Condition: Consent of the School
Presentation and discussion on the interested topics at the present time Exhibition in

technical topics, Presentation practice, Report writing

551610 Engineering Report Presentation 1(0-3-3)
Condition: Consent of the School
Engineering project or proposal presentation theory, Engineering presentation

techniques, Oral presentation practices

Course Outline

1. Engineering project or proposal presentation theory (4 hours)
2. Engineering presentation techniques (4 hours)
3. Oral presentation practices (28 hours)
551621 Advanced Control Systems 3(3-0-9)

Prerequisite: 551607 State Feedback Variable Control

Digital control, sampling theorem, closed-loop pulse transfer functions, stability in the
z-plane, compensator design, controlling nonlinear systems, extended linearization, feedback
linearization, discontinuous control, adaptive control, gain scheduling, parameter, estimation,
MRA control, stability of adaptive control algorithms, intelligent control, machine intelligence,

FLC, NNGC, GA in control design

Course Outline

1. Digital control (9 hours)
2. Controlling nonlinear systems (9 hours)
3. Adaptive control (9 hours)
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4. Intelligent control (9 hours)

551622 Thermo-Fluid 3(3-0-9)
Co-requisite: 551501 Differential Equations

Properties of pure substance, work and energy principle, the first law of
thermodynamics for closed and open systems, properties of fluid, Newton’s viscosity law,
conservation of energy of fluid flow, the bernoulli equation, energy loss in pipe flow, the

second law of thermodynamics

Course Outline

1. Properties of pure substance (3 hours)
2. Work and energy principle (3 hours)
3. The first law of thermodynamics (9 hours)
4. Properties of fluid, Newton’s viscosity law (3 hours)
5. The Bernoulli equation (6 hours)
6. Energy loss in pipe flow (6 hours)
7. The second law of thermodynamics (6 hours)
551623 Microprocessors 3(3-0-9)

Prerequisite: None

Review of number systems, microprocessor architecture, assembly language,
addressing modes, timing diagram, logic instructions, jumps and loops, stack pointer, interrupts,
interfacing memory, D — to — A and A - to — D converters, interfacing sensors, interfacing step

motors, laboratory required

Course Outline

1. Review of number systems (3 hours)
2. Microprocessor architecture, and assembly language (3 hours)
3. Addressing modes, logic instructions, jumps and loops (6 hours)
4. Stack pointer, interrupts (6 hours)
5. Interfacing memory, A/D and D/A converters (6 hours)
6. Interfacing sensors (6 hours)
7. Interfacing step motors (6 hours)
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551624 Image Processing and Computer Vision 3(3-0-9)
Prerequisite: None

Introduction to machine vision, reviews of image pre-processing primitives, object
segmentation, pattern recognition, color, shading, texture, camera models and calibration,
stereo vision, dynamic vision, curve and surface, content-based retrieval, case studies of

computer and machine vision

Course Outline

1. Introduction to machine vision (3 hours)
2. Reviews of image pre-processing primitives (3 hours)
3. Object segmentation and recognition (6 hours)
4. Color, shading, texture (3 hours)
5. Camera models and calibration (3 hours)
6. Stereo vision (3 hours)
7. Curve and surface (3 hours)
8. Dynamic vision, motion detection, tracking (3 hours)
9. Content-based retrieval (6 hours)
10. Recent topics in machine vision field of study (3 hours)
551625 Communication Systems 3(3-0-9)

Prerequisite: None

Analog techniques: sending information in forms of current and frequency, filtering;
digital techniques: parallel and serial data transmission, communication modes, networking
topologies, protocols, serial communication interfaces, centronics interface, GPIB, PC buses, USB

ports, bus backplane; FFT and digital signal processing

Course Outline

1. Analog techniques (3 hours)
2. Sending information in forms of current and frequency, filtering (6 hours)
3. Digital techniques (3 hours)
4. Parallel and serial data transmission (3 hours)
5. Communication modes, serial coommunication interfaces (6 hours)
6. Networking topologies, protocols (6 hours)
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7. GPIB, PC buses, USB ports, (3 hours)
8. FFT and digital signal processing, demonstrations (6 hours)
551626 Sensors and Transducers 3(3-0-9)

Prerequisite: 551608 Advance Measurement and Instruments
Study of analogies between systems, physical effects available for use a transducers,
transducer bridges and amplifiers, sensor modeling, sensor interfaces, signal processing and

sensor applications

Course Outline

1. Analogies between system (6 hours)
2. Physical effect available for use a transducers (3 hours)
3. Manipulation, transmission and recording of data (9 hours)
4. Data transmission and instrument connectivity (6 hours)
5. Voltage-indicating and recording devices (6 hours)
6. Data-acquisition system for PC (6 hours)
551627 Introduction to Robotics 3(3-0-9)

Condition: Consent of the School

History and application of robots, robot configurations including mobile robots, spatial
descriptions and transformations, forward and inverse manipulator kinematics, task and
trajectory planning, simulation and off-line programming, advanced topics in robotic research,

individual project

Course Outline

1. History and applications of robots, robot configurations (3 hours)
2. Spatial descriptions and transformations of objects in 3-D (6 hours)
3. Forward kinematics of manipulator (3 hours)
4. Inverse kinematics of manipulator (3 hours)
5. Task and trajectory generation (3 hours)
6. Robot simulation programming (9 hours)
7. Advanced topics in robotic research (6 hours)
8. Individual project (3 hours)
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551628 Optimization 3(3-0-9)
Prerequisite: None

Study of mathematical method for increase effectiveness and efficiency of the system,
study of method that can analyzed ways to improve components in the system, the system

study can be linear and non-linear system, parametric and dynamics design optimization

Course Outline

1. Introduction to optimization (6 hours)
2. Lagrange multiplier (6 hours)
3. Linear programming (6 hours)
4. Non-linear programming (6 hours)
5. Parametric and dynamics design optimization (6 hours)
6. Case study (6 hours)
551629 CAD/CAM/CAE 3(3-0-9)

Condition: Consent of the School
Study of Computer Aid Engineering (CAE), philosophy of Computer Aid Design (CAD),
CAD software, study of Computer Aided Manufacturing (CAM), study of numerical controlled

machines, engineering project required

Course Outline

1. Study of Computer Aid Engineering (CAE) (6 hours)
2. Philosophy of Computer Aid Design (CAD) (6 hours)
3. CAD software (6 hours)
4. Computer Aided Manufacturing (CAM) (6 hours)
5. Numerical controlled machines (6 hours)
6. Engineering project (6 hours)
551630 Mechanism Design | 3(3-0-9)

Prerequisite: None
Study of planner and 3-dimensional mechanism, type of joint and linkage, kinematics &
dynamics of mechanism, mechanism synthesis, the design and analysis with use CAD/CAE

software for design tool
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Course Outline

1. Introduction to machine and mechanism (3 hours)
2. Type of mechanism (3 hours)
3. Position, velocity and acceleration analysis (6 hours)
4. Force analysis (6 hours)
5. Introduction to 3-D mechanism (6 hours)
6. Mechanism synthesis. (6 hours)
7. Design and analysis with CAD/CAE software (6 hours)
551631 Mechanism Design I 3(3-0-9)

Prerequisite: 551630 Mechanism Design |
Study of 3-dimensional mechanism, type of actuator for 3-dimensional mechanism,
dynamics of 3-dimensional mechanism, 3-dimensional mechanism synthesis, the design and

analysis with use CAD/CAE software for design tool

Course Outline

1. Type of 3-dimensional mechanism (3 hours)
2. Kinematics of 3 dimension mechanism (6 hours)
3. 3-dimension mechanism force analysis (6 hours)
4. 3-dimension mechanism synthesis (6 hours)
5. Introduction to robotic (6 hours)
6. Design and analysis with CAD/CAE software (9 hours)
551632 Finite Element Method 3(3-0-9)

Condition: Consent of the School
Introduction to the use of the finite element method for mechanical and electrical
engineering analysis and design. Application to heat transfer, fluid flow analysis, stress analysis

and electromagnetic analysis

Course Outline

1. Introduction to the use of FEM (3 hours)
2. Review of linear algebra and matrices (6 hours)
3. Formulation of FEM (15 hours)
4. Heat transfer application (3 hours)
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5. Fluid flow analysis (3 hours)
6. Stress analysis (3 hours)
7. Electromagnetic analysis (3 hours)
551633 LabVIEW for Automation Systems 2(1-3-5)

Condition: Consent of the School
Introduction to automation system, Basic Lab VIEW programming, Data acquisition
theory, A/D and D/A, Measurements and control with Lab VIEW, Integrated sensors, actuators

and Lab VIEW for automation systems

Course Outline

1. Introduction to Automation system (3 hours)
2. Basic LabVIEW programming (12 hours)
3. Data acquisition theory, A/D and D/A converter (8 hours)
4. Measurement and control with LabVIEW (10 hours)
5. LabVIEW for automation systems (15 hours)
551634 Applied Mathematics 3(3-0-9)

Co-requisite: 551501 Differential Equations
Transforms: Laplace, Fourier, and Z-transforms; linear algebra; matrices, determinants,
Cramer’s rule, Gauss and Gauss—Jordan eliminations, eigenvalues, eigenvectors, complex

matrices, vector differential and integral calculus

Course Outline

1. Transforms: Laplace, Fourier, and Z-transforms (12 hours)
2. Matrices, determinants, Cramer’s rule (12 hours)
3. Eigenvalues, Vector calculus (12 hours)
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551635 Computer Programming 3(3-0-9)
Prerequisite: None
Graphic user interface design, hardware interface, engineering solving-problems,

individual real-world project, use MATLAB

Course Outline

1. Graphic user interface design (3 hours)
2. Hardware interface (6 hours)
3. MATLAB’s Simulink (6 hours)
4. Software design for engineering applications (12 hours)
5. Individual real-world project (9 hours)
551636 Electronic System Design 3(3-0-9)

Condition: Consent of the School
Electronic system, measurement, sensors and actuators, amplifier, feedback systems,

analog systems, digital systems, system design

Course Outline

1. Electronic system, distortion and noise, system design (3 hours)
2. Measurement, sensors and actuators, design study (3 hours)
3. Amplification systems, cascaded amp, differential amp, (3 hours)

operational amp, design study

4. Open-loop and closed-loop systems, feedback systems, (6 hours)
feedback circuits, design study

5. Filters, amplifiers, analog signal processing, design study (6 hours)

6. Sequential logic, microcomputers, data acquisition and (6 hours)
conversion, digital systems, design study

7. System design (9 hours)

551637 Cleaning Technology in HDD Assembly 3 (3-0-9)
Condition: Consent of the School
Introduction to principle of HDD part cleaning technology; Chemical reaction in part

cleaning processes; Principles of phase equilibrium; Liquid-Liquid and Vapor-Liquid equilibriums
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(LLE and VLE); Applications of LLE and VLE in designing HDD part cleaning processes; Cleaning

medias; Aqueous solution cleaning’s medias and key parameters; Design of HDD part cleaning

processes

Course Outline

1.

Introduction to principle of HDD part cleaning technology

. Chemical reaction in part cleaning processes
. Principles of phase equilibrium

2
3
a.
5

Liquid-Liquid and Vapor-Liquid equilibriums (LLE and VLE)

. Applications of LLE and VLE in designing cleaning processes

Cleaning medias

. Aqueous solution cleaning’s medias and key parameters

Design of HDD part cleaning processes

551638 Research Methodology

Condition: Consent of the School

(3 Hours)
(3 Hours)
(6 Hours)
(6 Hours)
(6 Hours)
(6 Hours)
(6 Hours)
(6 Hours)

2(1-3-5)

Overview of research methodology; Information searching, research topic specification,

Research assumption; Research planning, Design of experiment; Data collecting, Analyzing and

discussion; Research ethics; Preparation for presentation in conference; Practicing

Course Outline

1.
2.

N AW

Overview of research methodology

Information searching, research topic specification,
Research assumption

Research planning, Design of experiment

Data collecting, Analyzing and discussion

Research ethics

Preparation for presentation in conference

Practicing

551650 Advanced Topics in Mechatronics Engineering |

Condition: Consent of the School

(2 hours)

(2 hours)
(2 hours)
(2 hours)
(2 hours)
(2 hours)
(36 hours)

3(3-0-9)

Study of advanced topics in mechatronics engineering : case studies by using advanced

approaches to solve the problems or experiments
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551651 Advanced Topics in Mechatronics Engineering I 3(3-0-9)
Condition: Consent of the School
Study of advanced topics in mechatronics engineering : case studies by using advanced

approaches to solve the problems or experiments

551700 Master Project 7 credits
Condition: Consent of the School
Original research work leading to the preparation of a master project in the partial

fulfillment of the requirement for the master degree

551891 Master Thesis Scheme Al 45 credits
Condition: Consent of the School
Original research work leading to the preparation of a master thesis in the partial

fulfillment of the requirement for the master degree

551892 Master Thesis Scheme A2 19 credits
Condition: Consent of the School
Original research work leading to the preparation of a master thesis in the partial

fulfillment of the requirement for the master degree
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miﬁmﬂ’l/ﬂmqm: Ph.D. (Computer Science), Nova Southeastern University, U.S.A,
2542
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NAIUNINIVINTT /HauIde:

e K Kerdprasop and N. Kerdprasop (2011). Computational intelligence techniques to fault
detection in the semiconductor manufacturing process. Applied Mechanics and Materials,
(To appear, ISSN: 1660-9336).

e K. Kerdprasop and N. Kerdprasop (2011). Feature selection and boosting techniques to
improve fault detection accuracy in the semiconductor manufacturing process.
Proceedings of the 2011 IAENG International Conference on Data Mining and
Applications, Hong Kong, 16-18 March 2011.

e K. Kerdprasop and N. Kerdprasop (2010). A lightweight method to parallel k-means
clustering. International Journal of Mathematics and Computers in Simulation, lssue 4,

Volume 4, December 2010, pp. 144-153.
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K. Kerdprasop and N. Kerdprasop (2010). Biased sampling techniques for clustering data of
different sizes and densities. Proceedings of the IADIS International Conference on
Intelligent Systems and Agents 2010, Freiburg, Germany, July 26-31, pp. 51-58.

e K. Kerdprasop and N. Kerdprasop (2009). Knowledge mining with a higher-order logic
approach. In K. Nakamatsu, G. Phillips-Wrens, L.C. Jain, R.J. Howlett (Eds.), New Advances
in Intelligent Decision Technologies, pp. 151-159, Springer.

e K Kerdprasop and N. Kerdprasop (2009). Automated induction of frequent patterns with
knowledge-based software engineering. Proceedings of the Joint Conference of ASCM
2009 (Asian Symposium on Computer Mathematics) and MACIS 2009 (Mathematical
Aspects of Computer and Information Sciences), 14-17 December 2009, Fukuoka, Japan,
pp. 431-434.

e K Kerdprasop and N. Kerdprasop (2009). SUT-Miner: A knowledge mining and managing
system for medical databases. Proceedings of 20" International Workshop on Database
and Expert Systems Applications (DEXA), Linz, Austria, August 31 — September 4, pp.318-
322.

e K. Kerdprasop and N. Kerdprasop (2008). Approximate frequent pattern discovery over
data stream. International Journal of Computer Science and Engineering (LJCSE), olume
2, Number 1, pp. 28-32.

e K. Kerdprasop and N. Kerdprasop (2007). On pattern-based programming towards the

discovery of frequent patterns. International Journal of Computer Science (IJCS), Volume

2, Number 4, pp. 268-273.
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Ph.D. (System analysis, Control and Processing information),
St.Petersburg State University of Aerospace Instrumentation,
Russia, 2546
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Pilot-Navigation Complexes), St.Petersburg State Academy of
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Chair, Oral Session VI: Robotics and Automation. The Third
International ~ Workshop on Advanced Computational
Intelligence (IWACI2010), 25-27 August 2010, Suzhou, China
@%ﬁajummm, Proceeding of The 24" National Mechanical
Engineering Conference. 2010.

Chair, ICOSSSE’10 Session: Simulation and Modelling Il, The
9" International Conference on SYSSTEM SCIENCE and
SIMULATION in  ENGINEERING (ICOSSSE’10), October 4-6,
2010, lwate, Japan

Local Arrangements Chair, The IASTED International
Conference on Robotics (Robo2010), November 24-26,
2010, Phuket, Thailand

t;ﬁmsaiwmm, Proceeding of The International Data
Storage Technology Conference. 2009.
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Co-Chair, Control Applications IV session, The 2009 Chinese
Control and Decision Conference (2009 CCDC), 17-19 June
2009, Guilin, China.
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2550-2550 @%’ﬁajummm, Proceeding of The 21" National Mechanical
Engineering Conference. 2007.
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NAIUNIGIVINIG /NAUIRY:
56153V INSUIUIBIR

e Jiraphon Srisertpol, Suradet Tantrairant, Prarinya Tragrunwong and Vorapot
Khomphis (2011) “Estimation of the Mathematical Model of the Reheating
Furnace Walking Hearth Type in Heating Curve UP Process”, International
Journal of Mathematical Models and Methods in Applied Sciences, Issue
Vol5,pp.167-174.

e Jiraphon Srisertpol, Prasit Srinakorn, Adtavirod Kheawnak and Kontorn
Chomniprasart (2010) “Mathematical Modeling and Parameters Estimation of
an Anaerobic Digestion of Shrimp Culture Pond Sediment in a Biogas Process”,
International Journal of Energy and Environment, Issued Vol.4. pp.213-220.

e Suradet Tantrairatn, Paphakorn Soonanon, Sirisak Rangklang and Jiraphon
Srisertpol (2012) “A Comparison of Cover Coat Methods for Electronic Flexible
Printed Circuit (E-FEC) Based on Peeling Strength” Advanced Materials
Research, Vol.421, pp.489-492.

AMFE15AIVINITIEAUYIA

® Prasit Srinakorn, Khwanta Tantikamton, Adtavirod Khaewnak, Jiraphon
Srisertpol and Kontorn Chamniprasart (2011), “Treatment of Marine Shrimp
Culture Pond Sediment by Anaerobic Digestion Process”, Journal of
Environmental Management, Vol.7, No.2, July- December 2011, pp.10-21.

® Jiraphon Srisertpol, Supot Phungpimai and Pawin Jawayon (2010), “Analysis
and Design Adaptive Control for an Infrared Oven in HDD Manufacturing
Process”, KMUTT Research and Development Journal, Vol.33 No.3, July -
September 2010, pp.11-24.

3-6



umg.2

N15UsEYNIVINTUIUIVIA:

e Winai Tumthong, Prasertsiri Varunchitapongsa, Jiraphon Srisertpol and
Chermdhong Prattanarak (2012) “Vibration Analysis of Pocket Slot using Finite
Element Method”, The 4" International Conference on System Modeling and
Optimization, Hong Kong, China, February 17-18, 2012, pp.38-43.

e Thanawat Pongamg, Jiraphon Srisertpol and Vorapot Khomphis (2012) “Open-
loop Identification of the Mathematical Model of the Reheating Furnace
Walking Hearth Type in Manufacturing Process”, 2012 International Conference
on System Modeling and Optimization, Hong Kong, China, February 17-18,
2012, pp.24-30.

e Chalermpon Pewmaikam, Jiraphon Srisertpol and Chanyut Khajorntraidet
(2012) “Torque Control with Fuzzy Logic Compensator for PMSM”, 2012
International Conference on System Modeling and Optimization, Hong Kong,
China, February 17-18, 2012, pp.31-37.

e Prasertsiri Varunchitapongsa, Jiraphon Srisertpol and Winai Tumthong (2012)
“Mechanical Property Change of Variation Isolator in the Pocket Slot”,
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