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12)m'ilnv1'il~tlJ1fit11~ 1 wf oJrvv:;: 
o' "' "' 13) tll'ill':itl'tl1'ff1\9l fJB1JqJ 

o' "' d "" 14) tll'ill'J'tllJ'ill!'Vltl1 !'ff1'ilfl'il 

15) tn'ilnv'Wm flrn1f11 

- rl..::::::i. QI rl QI .q 

16) tll'illW'lJ'1:;:1WJ'U 1Wl'Ul'll'U'lJ' 

11) m'il116ti~lr{]i u:;:miu 

5 

..:::::..a:. .... 1 rl 
Ph.D.(Computer Science), l'lU.lJ.('fftl\9l1J':i:i:~fl\9l), Tl'l.U 

"" o' ('fl'ill\9lf!'l'ff\9l1) 

;;.1..::::::i. cl~ .q.q OJ QI di 
Ph.D.(Physics), 1'Vl. U .(n'fffl'ff) !fltl1\9l'UtllJtJ'U\9lU'l1'W'l 

M.S.(Engineering Management), 1'Vl.U . 

.q .q rl .d. ...::::). 

(1'Vltllfl11'fltllJW1!\9ltJ1), 1'Vl.U. ('lJ'11'Vltll) 

QI .q rl ..::::. 

1 'Vl. lJ. (fl 11'il\9lfl11'fltJlJl'l1!\9ltJ1!!B:;:1fl'1fl11 lJ), 

1'Vl .u .(1'flii1mmrn) 

1fl'.:JJ.(1rr1mrn lv!Vl1), 1rr. u.(5mmrn lv!Vl1) 

1fl'.:JJ.(1mmrn 1'Vl':i'fl:JJ'Wl'fl:JJ), 1rr.u.(1rr1mrn 1'Vl1'fl:JJ'Wl'fl:JJ) 

1fl'.:JJ.(1fl'1mrnlv!Vl1), 1rr.u.(1rr1mrn!v!Vl1) · 

M.Eng.(Structural Engineering) 1fl. U(lfl'1fl';jrn ltl'lll) 

1fl'.:JJ. (1rr1mrn 1t11l1), 1fl'.u. (irr1m1:JJ 1mn) 

.q .Q rl. Q .q rl 

1fl'.lJ.(1fl'1fl11lJ'fltllJl'l1!\91tJ1), 1fl'. U.(1fl'1 fl11lJ'flCJ lJl'l1!\9lt11) 

q q rl. .q q o' 

1fl'.lJ. ( 1fl'1 fl';j';j lJ'fltJ lJ l'l 1!\91tJ1), 1'Vl. u .( 1'Vl tll fll ':i 'flt! lJ l'l1!\9l t11) 

0 14. iilm1uitnfin1:11 

D 
[(J· 

D 

D 

D 
0 
D 
0 

VJ 

1 ~u~ ~1 1--~~~~~~~-~~
01_u_1_u_u_~n_fi_n_H~1~~~~~~~~~ 

~fl11flflH1 2549 2550 2551 2552 2553 

1 50 50 50 50 50 

2 48* 50 50 50 50 

3 41* 48* 50 50 50 

4 45* 41* 48* 50 50 

184 189 198 200 200 

23* 45* 41* 48 50 
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v 

0 
u 
0 

0 
16. tteHtl'~~ 

HM' t)~i;J'~ ~~ tJ"W 611'j'Hl!1:1'1'rn ~~st) fll'jflf1'1fl :um ivi mrr CJ1rr CJrr fUJ w ~~ iirn fli;J'l'j~ ~Vl:IJ 'Yf 1m ~st) lJ 
S) .,. 

di "' "' mrnmn ~~'W 

l'hn m m I vi CJ 66,445 ' nm 
0 "' 30,340 ' \911'.i1.fll 'l:ll eN flt"] 'hi rn:u 

';'.j'ji;J'l'j .fll'.1:11 l 'V1 ~ 
.d .d 

861 'lft)!'jt)~ . 

"' 316 
.d .d 

11'J'1:1'1'.i.fl1111tl~flt"]'hl 'lftJ!'jt)~ 

' 3,024 'il~bYl'.i m:u 
q 

QI ..:!! .<::::). ..:::i. o' '. 
tt'W ~in:im 'V'l l~'Vl 1~ m'll11m nn mi e:i :U'V'l1t\9le:i 'J' 2,390 rn:u 

" . " .::::! QI ..::! ~ ,.. 'l v "' "' 
'WeJfl'illfl'WCJ~:Ufll'.i!'lfeJ:U LCJ~ 'If ThaiLIS Reference Database ~~'W 

1) ScienceDirect : http://www.sciencedirect.com 

2) f.IW Wilson : http://vnweb.hwwilsonweb.com/hww/jumpstart.jthml 

3) ProQuest Digital Dissertations : http://www.lib.uni.com/disse1ttations/ 

4) LexisNexis : http://www.lexisnexis.com/th 

5) ISI Web of Knowledge : http://www.isiknowledge.com 

6) ACM Digital Library : http://www.acm.org 

7) IEEE/IEE Electronic Library : http://www.ieee.org/ieeexplore/ 

" ' ' 'Wtlfl'illfl'th'J~ii@e:im'.iflfl'hlltiluuu~'W '1 !GJf'W !!tlU!trCJ~ !!tl1J.fll'V'I CAI, CD-ROM !!~~111fll'J'Mtl~1:1'~~ 
I Q cl cl 

Nl'WeJ'W!\9leJ'.i !'W\91 

11 . .:i111h~mw 

'!.if~ 111l 'j~:u1w 11rl'W~'W ~I ~'.i u .u~ i;r1'.i'il1 n~u iJ 'j~:u1w 'l 'W tt :u1 ~ t~'W ti~ tt u 'W ~ 11 iJ 11~~'j1CJ11 ~~'W 'llti ~ 
q q 
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18 •. 1riYn~V1';i 
. 0 ' ~ • QJ ... 

18.1 ill'W1'W't'i'W1U1'lfl';i13.JV1~8~'t'i~ff«Vl';i . 

18.2 lm'ltr{1,ma'n~V1';i 1h~ntJ'lJ~1£J 3 't'i:JJ1~i'lf1 f10. 

18.2.1 't'i:JJ1~l'lflflfl'HTrY1i1' (General Education) 

1) ntjiii'lf1m1:11 
· I ~ CV , c/ 

2)fl~ii1'lf1ft'lfliiff1ft\911 

'I ~ " ti 

· 3) fl~iid'lf1ii'lf1'1Uff1ftl'l1 
• '. ' .::::i, ~ .' ' ti .::::i, • . ti . 

- · 4) fl~iid'lf1TYW1ff1ftl'l1!!'1~flWl'lff1ft\?l1 . 

5) m'iiii'lf11Ylflt 'W t'1fiftT.ift'W!'Ylff 
q . ,. . 

18.2.2·1'i:JJ1~1'll1mvn~ (Specialized Education) 

1) n·tjiii'lf1unµ 

2} ntjlli'll'Jmnu-:iriu 
I .Cl! ·~ . 

3) fl'1ll1'lf1mmmrn · 
q 

18.2.3 'tt:JJ1~1'll1lgflm'1'; (Fr~e Electives). 

"' 18.3 ';i1£11'lf1 

18.3.l 'tt:JJ1~ioir1fin'H1fi'1it1 
I q 

(1) flQ3.J1'lfl.fl1'H1.' 

' ~ QJ • 

1.1) m;pn'lflfll'HlB'lflt)'H 
,, 

· ENG-101 
• CV .,:!:f, • 

. fll'.1:11eJ'lflt)'.l:l~'Wi1'W 

English _Foundations 

ENG-102 ill'.l:!Tel'l flt]'.1:1 tl1J fl111h~~nl'f i .if 

49 

10 
. I "" 3.5 '11'W1U1'lf1 

I , "" 

2 '11'W1tl1'lf1 

I ·<> 
2 '11'W1tl1'lf1 

I "" 1 '11'W1tl1'lfJ 
I "' 1.5 .. '11'W1tl1'lf1 

37. 

8 _ · 11ii1ui'lf1 

22 '11t-i1t1i'1fl 
.• ·. bi.' 

7 ' i1'WJtl1'1f1 

2 

10 

3;5 

3 

· ENG-105 

E~glish forApplications 

m1:11fl'-:inq1:11~e:im1@e:i.m1~1'Wil'.I mff1ftl'l{m1~1'1'1fl1'W1'11i 

·· English Communication in Science and Technology 

I "' . llJ , 
1.2) flQJJ1'lflfll'H1 rrm 0.5 

THA·lOl . fll'.1:11L'Vlm~e:in11@cim1 

Thai for Communication 

I "' 't'i'W1£11'lf1 

I "' 't'i'W1£J1'lf1 

,: ~-

' 'l'l'W1£11'll1 

I "' 't'i'U1£J1'lf1 

I "' 't'i'W1£11'lfl 

I "'. 
. 't'i'W1£J1'lfl 

I ,,.· 

't'i'W1£11'lf1 .. 

1(4-0~8) 

1(4-0-8) 

1(4-0-8) . 

I "' 't'i'W1£J1'lf1 

_Q.5(2:.0~4) 
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"' 
(2) mt:JJl'lfTcr-:Jf'l:tlffl~i;J4tiitirn~EJ'W'.iWl'lfl~tl111{1 

q 

SOC-101 f11'.i!i'.lti-:J!!rl~el1'Wl'il 1'W-ff 'lf'l:JJl'VW 

SOC-102 

SOC-103 

SOC-104 

SOC-105 

SOC-106 

HUM-101 

HUM-102 

"' '.iWl'lfl~tl 111 U 

HUM-103 

HUM-104 

Politics and Power in Thai Society 

'V'l tt-ff' 'l f'llJ 1 'W-ff' 'l f'llJ I vw 
q 

Pluralism in Thai Society 

!ft".i'.fl!tl'il 'VlJ'V'lmm fiutr-:if'l:JJl'VlEJ 

Economy, Natural Resource and Thai Society 

11'W1~~ 11;'lnfi11-ff-:if'l:JJl'V1EJ 

World Ideas and Thai Society 

tr-:if'l:JJl'VlEJnu 11;'ln Hvi'.i:JJ!!~'W 

Thai Society and the Borderless World 

tr-:if'l:JJI 'VlEJfi111'1'JJ'W1i1rn fon 

Thai Society and the World Culture 

Debates .in History: Past, Present, and the Truth 

'l'i~el/!H!~ 

~I ""' "" r1 m1 ~m1 rn u 'W :JJ 'W £J EJflU m \91'.i'11'W'Vl1-:Jfl'l;'J 1i'.i'.i:JJ 
q .. 

The Human Conditions and Clashes of Moralities 

Self and Society 

firi1111'.ll'W1i'.i'.i:JJ11~i1mf 

Analytical Review of Art and Culture 

2 

2 

- ---- --- ---- -- --- -·--- ·------~ 

I "". 
'11'W1£!1'lf1 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

I "" '11'W1£11'lf1 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

0 
0 
D 
LJ 

0 
0 
u 

o'.O 
u 
0 
u 
0 
0 

SJ 
0 
0 
D 

0 
[J 

0 
u 
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0 
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0 
0 
0 
0 
0 
lP 
0 
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D 

D 
0 
0 
D 

9 

SRE-101 

Sports, Recreation and Exercise 

QJ ~ ~ q 
4.2) h!flfffl'lfln;)elfll1£Jh! 

SCI-101 lVIVlfl'lil'l'1{1rn~lVl'fl l'W l(!VtlU:IJ'W'.l:IV • 

SCI-102 

SCI-103 

SCI-104 

Science, Technology and Man 

D'.i~1~1rn~iJi''li'~1'llei-:i1VJmmirl'111rn~lVl'fl 1'W1 ~fl 

History and Philosophy of Science and Technology 

Life and Nature 

Science and Business 

I "" 1 1 ~ (5) flil}it1'lfll'flfl u ~mnli:rh!l'flff 
., 

CSC-101 51"1 51 1 1 "" "" " f11l:IJ'.i'l"l'Wiil'Wl'll'WlVl'fl 'W (J(J'fltl:IJ'l"l1ll'ltl'.i '" ., 

Fundamentals of Computer Technology 

MIS-102 iJ "'! 51 "' " 51 d m'.i '.i~CJnl'l 'li''flti :IJ'l"l1ll'ltirn~~m'.iil''.il-:Jl1Ul'l"l'il • 
Computer Applications and Webpage Development 

18.3.2 '11it1~1'lfllll'Y'll~ 

1) I "" m1ii1'1f11mu • 
PHY-101 11i:l nvlirmr 1 

Principles of Physics I 

PHY-102 iJi]ll'~m'.iVlffmr 1 

Physics Laboratory I 

PHY-103 tti:1'nV!Emf 2 

Principles of Physics II 

PHY-104 iJi]ll'~m'.i:Wffnrl' 2 

Physics Laboratory II 

' ""' 1 'tth!1£J1'lfl 

' ""' 0.5 'tth!1£J1'lfl 

0.5(1-3-2) 

' "" 0.5 'tth!1£J1'lfl 

0.5(2-0-4) 

0.5(2-0-4) 

0.5(2-0-4) 

0.5(2-0-4) 

' "" 1.5 'l'ih!1£J1'lfl 

1(3-2-7) 

0.5(0-4-2) 

I "" 37 '11'W1£J1'1fl 

' "" 8 '11'W1£J1'lfl 

1(4-0-8) 

0.5(0-4-2) 

1(4-0-8) 

0.5(0-4-2) 



MAT-100* 

MAT-101 

MAT-102 

MAT-212 

MAT-230 

/MAT-235. 

Pre-Calculus 

Calculus I 

llfl~fl-a'bl' 2 
"' 

10 

Calculus II 

m1:1.Ji11'il~t~'Wtm~bl'~~if!'1m'.i:J.J 

Probability and Statistics for Engineers 

Discrete Mathematics 

Linear Algebra 

0.5(0-4-2) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

ttmEl!'l'illJ * '.i~urnm~ SIU ~hh!u~l'W1'W'ttil1vi01n i!nflfl'lfl~Nl'Wfll'.i'l'l~bl'tJUbl'llJl'.itH~Cl'W MAT-101 Ufl~~-a'bl' 
" 111 9/') 111 I 9} d a{ OJ 

1 !~!~Cl tlJ\9ltl\l!'.iCl'W MAT-100 l"l'W!ffl'Wllfl~fl~bl' .. "' 

'~ QJQJ 

2) fl~:JJ1'lfl!'flfl1J'lfl'IJ 

" CSC-112 
3'2"( .d Q.f ~I;::! 

- mrnnutymll~~fll'.i! 'llCl'W 'll'W\9ltl'W11i 

CSC-113 

ECE-201 

ECE-203 

ECE-241 

ECE-242 

;- ECE-243 

- -----------

Problem Solving and Algorithm 

fll'.i!~Cl'W t 'lhll fl'.ilJUUU l fl'.i\lbl'~l\I -

Structure Programming 

System and Signal Analysis 

'l'lt]1:J~1\l'il'.it'Vl-v11 1 

Electric Circuit Theory I 

Engineering Electronics I 

Engineering Electronics II 

ii~ '.Li~ fll '.ia !~ fl'l'l '.itl u mfi fl'1 fl'j'j lJ 

Engineering Electronics Laboratory 

22 ' "' 'Yil!1tJ1'lfl 

0.5(2-0-A) 

1(3-2-7) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

0.5(0-4-2) 

0 
0 
0 
0 
0 
[J 

D 

CJ 
0 
0 
D 

0 
0 

Cu 
0 
0 
D 
u 
[J 

0 
0 



0 I 

0 
D ECE-251 

0 ECE-252 

0 ECE-261 . 

D 
ECE-281. 

~ 

0 
ECE-341 

Do 
ECE-342 

0 
· ECE-343 

0 
ECE-344 

0 
ECE-351 

0 
ECE-352 

0 
oO ECE-361 

D 
ECE-371 

D 
ECfr·390. 

D ECE-391 

0 ECE-491 · 

D 
D 
0 

, 11 

~ . ~ 

Vi'W~l'W tm·HY~i.:i.\Jt1J,j'1!!'1~?U'W\91t1tiili · 
. . . 

Introduction to Data Structures and Algorithms 

· m1 hJrnm:ui~.:i1\91u ·. · 
' q 

Object-Oriented Programming 

ffu Til \91vm1 :uu "~ti .:i ri'u 1 ~fltllJ rm :u w1i\9lt11 · 

Computer Architecture and Orgap.ization 

'.i ~ 1J iPITl 'W oiJ ti :IJ '1 
• . -1.fS, qJ 

Database. Systemr> 

m1t1t1fl!!1J1J1.:i'il'il'lnmm~i~.:im'U 

·.Digital Circuit and Logic Design 

. ufiil'~ri1n~1J1Jt~.:Jm'U. 

Digital System Laboratory 

1:u lft'.i l'l"lWlfff!GJftl{ 

. Microprocessors 

ufiil'~m11:u 1 m t'l"l'.itGJfff!GJftl{ 

. Microprocessor Laboratory 

1~1J1Jufiil'~fli1 ··· 

System and Software Engineering 
~ 

Vi'W~l'W '.i~lJlJ ~.:i 1'11 

·.Introduction to Embedd~d.Systems 
~ ~ ·. ~ I ~ 'r/ 

·. fll'.iff t1ffl'.i'Ut1 :JJ'1!!'1 ~tmt1'U1t1ftt1 :JJ'l"l1t\91 t1 '.i 
. '" 

Data Communications and Computer Networks 

Pre-Cooperative Education 

-ff:u:um 

Seminar · 

· Cooperative Education 

1(4-0-8) 

1(3-2-7) 

1(4-0-8) 

1(4-o~8r 

0.5(0-4-2) 

· 1(4~0-8) 

0:5(0-4-2) 

1(4-0-8) 

1(4-0-8) 

. 1(3-2-7) 

1(3-2-7)' ' 

0.5(2-0-4) 

0.5(0-4-2) 

2.5(0~40-0) 
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// 
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/ 
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,/' 
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j _ ECE-492 

ECE-493 

ECE-494 

12 

... ( rlA t::t 

lJ'.i~Ll''IJ flTHU1'lfl'lfl'I * 

Professional Internship 

1m,:i,:nu 1 

Project I 

lfn,'.J,'.Jl'U 2 

Project II 

2.5(0-40-0) 

0.5(0-6-3) 

1(0-12-6) 

'tnm.1m~ * mntl'nf1nm!tlmm1t11:1,:i1~EJ'U'.iWl'lfl ECE-491 Lrttn'ilfrfl'l:ll !l'i'itt'1:1,:i1wi'lf1 ECE-492 U'.i~il''IJ 
rla._ Q i el'j} I d A 

fll'.i ill1'lfl'lfl'I 2.5(0-40-0) !!'Vl'U'VM'Ul'ltJ,'.J v-ll'U fnl:IJLl'l'U 'lftl'IJ'UeN'ffl'U11'lf1 

' "" "' 3) m;p.11'll1rnflmtifl 

ECE-321 

ECE-353 

ECE-354 

ECE-355 

ECE-356 

ECE-357 

ECE-358 

ECE-359 

ECE-362 

ECE-363 

1 ~'IJ 'IJfl1'1JflJJiJti 'U ni:l'IJ 
q 

Feedback Control Systems 

" A rl QJ A.:::! 

m111m1~tt 1m~tit!rn1 'IJ'IJ 'U'U\91ti'U11i 

Analysis and Design of Algorithms 

fltiJJll'lmti{ 

Compiler 

" "" 0 l'l'U ~l'U '.i~1J1J m 1fll'U1 ruu u u 'U'Ul wm~ m ~'il 1 EJ 

Introduction to Parallel and Distributed Systems 

!'Vlfl l 'U 1TIVfll'.i1:UEJ'U 111 '.i!!fl'.i :IJfltJ :IJW1!\lltJ{ 

Computer Programming Technologies 

flti :1Jw1111lti{m1VJ n 

Computer Graphics 

fl1'.iU'.i~JJ1TINTI~tl~TI~tJU'.i~Ll'JJ 

Multimedia Information Processing 

"I ., o' 
fll'.i lJ '.i~:IJ1TI .f11l'I TI fl'l:lill 

Digital Image Processing 

d I A c/ 
fll'.i ! 'lftl :IJl'ltl flt! lJl'l 1!\lltl '.i 

Computer Interfacing 

'.i~1J1J!~,'.J!1J;ll'ilj,'.J 

Real-Time Systems 

----

7 I "" 'Yi'W1£.11'lfl 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) , 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1 (3-2-7) 

1(4-0-8) 

0 
0 
0 
0 
0 
u 
u 

oO 
u 
0 
u 
D 
0 

,,--.\_'' uu 
lJ 
0 
0 
0 
0 
0 
0 



0 
0 
D 
0 
0 
0 
0 
Co 
0 
0 
D 

0 
0 
cP 
0 
0 
0 
D 
0 
D 

·o 

ECE-364 

ECE-365 

ECE-366 

ECE-367 

ECE-372 

ECE-373 

ECE-374 

ECE-375 

ECE-376 

ECE-377 

ECE-382 

ECE-383 

ECE-384 

ECE-437 

ECE-441 

13 

Advanced Hardware Design 

'.i~UUfl11ffllJ 1~v1'if°flt1lJW1l\9lti{ 
q 

Computer Control Systems 

Fault-Tolerant Computers 

fl1'.l:il~fl1'.i lflHfll'.i 

Project Management 

t'Vlfl t'W hfi1f11t1etiwflt1lJw11\9lt11 

Computer Network Technologies 

·Internet Engineering 

m 1:il ~ m'.i 1 ! ~ ~mrn u ri ti~ fiv1~uu1 f11t1 .U1 v 

Network Management and Security 

m11u~11mmf11t1.U1v 

Network Programming 

Wireless Network Systems 

m1u1~mririmY'tyty1w~~\9lt1ri 

Digital Signal Processing 

Database Design and Implementation 

DataMining 

Database System Management 

Digital Communications 

fll'.itltl fl!!UU1'1'il '.i'.i1lJ'U'Wl~ l 'l'Haj lJlf) 

VLSI Design 

1(3-2-7) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(3-2-7) 

1(3-2-7) 

1(4-0-8) 

1(3-2-7) 

1(4-0-.8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 



ECE-451 

ECE-452 

ECE-453 

ECE-454 

ECE-455 

ECE-456 

ECE-457 

ECE-458 

ECE-462 

ECE-463 

ECE-464 

.ECE-465 

ECE-471 

ECE-495 

- --- -- --- - ~ --------~ 

14 

m'Jf ~1i1lmm 

Pattern Recognition 

!J} "" " fll 'J ff HU11'VfY11 'l TVJ tll ft'1 ff \91 'J 

Scientific Visualization 

cl "" " fll 'J :UCJ'l!'VI 'W 'UCJ'l flCJ :U'V'l1l\91CJ 'J 

Computer Vision 
0 rl 'j} Q,I . 

fll'J 'illl:l CJ'l fftl 1 'W fll 'HU lll:l~fll 'Jff'Jl'l \911! !1111 

Simulation and Modeling 

fll'J 111'JunrnCJ1hm.u1 !mv 
q 

. Mobile Programming 

• I Q) •• I " " fll'Jl'l l'lffCJ11 u i;i ~u 'J ~nu fl ru .fl l'V'lCJfCJ Y'I \9ll l 1'J 
q 

Software Testing and Quality Assurance 

!J} lrJ " fll'Jff'Jl'lflCJ:U ~ 'V'l!l:lCJ'J 

Complier Construction 

"" !JJ •• I " " nn 1 mm rn m1 :u \91CJ 'l fll'JCJfCJ Y'I \9l!l 1'J 

Software Testing and Quality Assurance 
., 

'J~1111'N'll'l1'llu'ff 'l 
'" 

Advanced Embedded Systems 
., 

<!! ~ .I "" " 'V'l 'W11'1'W lJtlltllllJ 'J ~l'l '.hl1T 
di9 ~ ~ ~ 

Introduction to Artificial Intelligence 

~ I ... I .d. 

lfl'JCJ 'llWu 'J ~ml'l rn v:u 

Neural Networks 

ll 111J ~ 1 J;j CJ'] ff \91CJ ll flff ~ f) 

Stochastic Models 
~ rl di. ~ cl 

fll'J11 fl 'J1~11 'ff:U 'J 'Jti u ~'IJCJ'l m 'J'ffeim 'J flV :uw11 l'lV 'J 

Computer Communication Performance Analysis 

Q) !J} "" 

'111'\JCJ'V'llfl'El 

Selected Topics 
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18.3.3 'YiaJ'JffJ'tl'lltHlflUJ'j 2 'Yi'l-!'Jtl'J'tl'l 

1 tt'iii fJ rn1U'W1w1 'b'1~ii m1iYffW1u:JJm1'1'1 mil u1il uil fl'.l:lw1'W1~1'1111l~www11 1 Au tli eUA ~ fJ 115 'Wt 'll'llfJ -:i ' u u 

'.ilf.Jl'b'l 

18.4 mrn11mri'll0~an1:1'ltm~m'll'l'i1tri'tl'1 

1tt'ir1 'b'l 'llfJ'l m 'll11rn fl'.i'.i :JJfl fJ :JJVl 11\9lfJ {1l1~nfJ11 ~1 u 111 irl'l1tl' nm m :JJ ii 1 u ~ ~111irl'l11 ~'lliYl :JJ'l1 i:l n 

18.4.1 rt11aJ11mri'll0~'l'l1trVi'1an1:1'lmaJV!1 irJul'l,rd' 

csc Cl 
'11:JJ1U1M Computer Sciences 

Cl 
Electrical and Computer Engineering ECE '11:JJ1Utl'l 

ENG 
Cl 

'11:JJ1Utl'l English 

HUM 
Cl 

'11:JJ1Utl'l Humanities 

Cl 
Mathematics MAT '11:1Jlf.Jtl'l 

Cl 
Management of Information System MIS '11:1J1Utl'l 

PHY 
Cl 

'11 :Jjlf.Jfl 'l Physics 

Cl 
Science SCI 'Y!:JJWM 

soc' Cl 
'11:JJ1Utl'l Social Sciences 

SRE 
Cl 

'11:JJ1Utl'l Sports, Recreation and Exercise 

Cl 
Thai THA '11:JJ1Utl'l 

18.4.2 rt11u1'1mt1'110~m'll'l'11m.h~~1i'tl'1 
QJ "' 9) 

m'lll111U'lfl (11~mfJU) 
r 

m'llVl1fiir0~ (11'1 nifu) 

' "' ,,. 
rn'll\911'1'1'fffJ'l 

Cl 

0 '11:JJ1Utl'l 

Cl 

1 '11:JJ1Utl'l 

Cl 
2 '11:JJ1Utl'l 

Cl 

3 '11:JJ1Utl'l 

Cl 

4 '11:JJ1Utl'l 

Cl 

5 '11:JJ1Utl'l 

Cl 

6 '11:JJ1Utl'l 

Cl 

7 '11:JJ1Utl'l 

,, 
Cl 

'11:JJ1Utl'l ofoiJ 

m1:JJ1'lf11 'W ill'Ul ~-:ii'.irn'llii11'1111l1~~1nri:JJ1'1-:itl 
q q 

Cl 
'11:JJ1f.Jtl 'l 

' "' fl~:JJd'b'l 
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Vi'Wiil'W '1111uu~~11 v!Vl1~uii1u 

~ .. 
1mmrntv!Vl1fi1r:l-:i 

1mmrnm11'Af:J:JJ 

lfl1fl';f';f:JJl'l'l';ffl:JJ'WlfllJ 

C). C). d ,q, rl 
1ft1 mrnfJrn fl'l'l';ffJ'W nir 

"' •. I -' -' i. I "' -' 1ft1mrnCJffJl"ll'lll1'.i fll'.i tu'.illflrn u~~.fll'.l:llflfJ:JJ~11\9lfJ'.i 

"' _, o' ~ .I "' o' 
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18.5 U~'Wfll1flfl1fl 

0
1 ~llil 

I MAT-100 Ylll:ql'U!tfnt~i:i''ff • 

.. ... 
.fllftnl'll'llllll'l'l l 

. 
ENG-101 fll'IJlU~ll!]'IJYl'U:ql'U 

0.5(2-0-4) 

1(4-0-8) 
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.. ..; 
fllfllll'll'llllll'l'I 2 

PHY-101 'l!i:i'11Vli!mf 1 

PHY-102 i.Jfiii'VinnVli!nrl' 1 

.111f1111.,fi11mri 3 

D
I , ,; ,; 

THA-101 mm iW!l'Hlfll'l'fftl'ffl'l 0.5(2-0-4) I MAT-101 um1~i:i''ff 1 

1(4-0-8) 

0.5(0-4-2) 

1(4-0-8) 

1(4-0-8) 

PHY-103 'll<i'nVli!nrl' 2 

PHY-104 i.Jfiii'Vim:;Vli!nrl' 2 

MAT-102 ttfl!l~i:i''ff 2 

1(4-0-8) 

0.5(0-4-2) 

1(4-0-8) 

1(3-2-7) 
. 

g,I~ g,I .cl 

csc-101 m1lJr1'lu:q1ufl1'Ut'Ylf1lw1mi 

I A , 

1 f1tllJi'l1tfltl'l 

0 csc-112 fll'lt1ni'.lfJ!mtm:::rmt:Uau . 
.Yuf1t1un 

1(3-2-7) 

0.5(2-0-4) 

SOC-xxx nzjlJ1'lflff~f1lJfll'fffl{ 1(4-0-8) 

~ 
n~..- 'l1ll 4mhrfhn 

l~t" A , 

ECE-201 mntm1:::1n:::1J1mm: 

0 fffUfUlW 

ECE-203 'Yl!]'IJ~1~U'livl'fl11 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

ENG-102 fll'IJ1U~fl!]'IJ01J 

m:;i.l:;:::q119i'Hi 

MIS-102 nniJ:;:::qn9i'Hlm1lJW1t>1t1{ 

v d 
m1:::fll'l'ff'lHt11Jti'lU 

sRE,101 iim iru'Ylmm'l 

trn:::m:;t11111n1i:i'~mt1 

0.5(0-4-2) 

0.5(2-0-4) 

"''" 4.5 mhu''hn / 

MAT-235 W'lffJWflt;l~tff',Y 
""d "" """" ECE-241 tltllfl'Yl1tl'Ufl'ff1f11fl'l"llJ 1 

ECE-252 m11i.lrnflrnt;l~1m1 

ECE-341 fll"ltltlfl!t1J1J1~U'lfl'l"lflttll::: 

1(4-0-8) 

1(4-0-8) 

1(3-2-7) 

1(4-0-8) 

csc-113 nm:Uvu 1i.Jrnnrnt!U1J 

Lf1H'fff1~ 

ENG-105 fll'IJlU~fl!]'IJtviem:;~tJ'ffl"l 

'1'1u1'Ylt1lfll'fffl{tm:::t'Ylf1fo111v 

'"" "" " SCI-xxx fl!JlJ1'lfl1'Yll'llfll'fffl'l 
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ttll:::flWflfll'fffl'l 
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1f11mrn 
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'l1ll 
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5 ·mhu''hn 
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ECE-251 i'l'U!l'U LflH'ff'll~'UtllJIHtll::: . [ 
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oU'U¢JtJ'U1ii 

ECE-261 'ffmU>1t1m:;mm:::11~fl' 

iJ:;:::11t11Jflt1lJYl1tflt1{ 

ECE-351 'l:::lJ'ui.JfiiJVifll'i" 

,; v .. 
ECE-371 fll'l'fftl'ffl'l'U!llJIHtll:::tm!l 

' A , 

'Ull'lfl!llJi'l1tfltl'l 

1(4-0-8) 

'l1ll s 11ii1u1'll1 

1(4-0-8) 

1(3-2-7) 

ECE-352 1f11nnm:::1Jrnrn:::'!l't1vltn1 

........... "l"ll'l1'lf1mmi'it1n 

1(4-0-8) 

1 

1(4-0-8) HUM-xxx nzjlJ1'lfllJlj'IJVfll'fffl{ 

:;w1'lf1rnmiim1 

'llVl'lfltiitJnt'ff~ 

"l1ll 5 'llii1u1'lf1 

0.5(0-6-3) 

1 

1 

.,," 2.5'11u1u1'l11 

ECE-342 i.Jfiii'Vimn:::1Jrn;l~m'U 

ECE-361 ~u:q1m:::1J1JH~91'1 
A .. 

"lll'l1'lf1Wflt'1tlfl 

:;w1'1i1mmiit1n 

HUM-xxx flzjlJ1'lf1lJlj'IJVfll!Yfl{ 

.ECE-491 !Y'llnUfffl'IJl 

0.5(0-4-2) I ECE-343 ilJ Lfl'l Li'l'lt'li!Yt'b'tJ{ 

ECE-344i.Jfiii'Vim'l'llJ1m Li'l'lt'll'!Yt'!l't11 

ECE-381 'i:::1J1J:q1u.u'11lJ!l 

1(4-0-8) 

0.5(0-4-2) 

1(4-0-8) 

"''" 4.5 11ii1u1'lf1 

1(3-2-7) I ECE-391 fflJlJ'Ul 

1 ECE-390 tfl~VlJ'ff11flUfffl'IJl 

'i1lJ 

1 

1(4-0-8) 

4 'llii1u1'll1 

2.5(0-40-0) 
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.'lW1'1ilttlfltiitJfl 
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1"" "' " . 
SOC-xxx fl!JlJ1'lilmfllJfll!Ym 

ECE-494 lfl'H~l'U 2 

......... :;w1'lf1mmi'i!!n 

......... 1w1'lf1tii11mcrl 

.,," s 11ii1u1'll1 

'l1ll 

0.5(0-4-2) 

0.5(2-0-4) 

1 

1(4-0-8) 

4 'llii1u1'll1 

1(0-12-6) 
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19.fi1efiu1a11a1'lf1 

19.1 1n11~'1'lf1flmnii'1iu 
I "" 1) m;pn 'lf lil ni1 

I "" .., 1.1) m,pn'lf1m1:11e..:.im11:1 
" .., "" 

ENG-101 .fll'lllfi..:.lflt}'ll't'l'W1]1'W 1(4-0-8) 

English Foundations 

illn1:11u'1:;;'Vlu'Vl1'Wm1llfu'1:;;l1n1:1:;;mmv..:.im11:1'1'.!nl1n1:1:;; i~mi nT;i-Vl..:.i 1:J~ ei1mm:;;1~t1'W 'lm1'1 

'j) ' d 'j} .c:::t..:::i. 0 QJ 1 'j) .c:::t d .c::::.. ~ d 'l 9) 0 

'lltJ\911..:.J "l 'VI 'l'lf°l'W'lf11'1U'J:;;'il11u ~muuilluuum'.it'Jtl'W f11'.i'fftJ'W'Vl'ff'4 mrmmm:;;rvrn~rvrnu rvrn Y1mmn1m 

i1hJfo'l~i~'lumnum'Jru'il1..:.i 

Study and review of everyday English - listening, speaking, reading and writing; using entertaining 

teaching and learning approaches; aiming for the application in real situations. 

ENG-102 m1:11fi..:.Jflt}'llflUfl11U1~fJfll'i1ofl' 1(4-0-8) 

English for Applications 

Vl'l'Jlmm1llmm'.iti'lum'JHl1n1:1:;;m1:11v..:.intJ1:1'1'.!nl1m1:;; i~wi Vl..:.i 1:l~ ei1mm:;;1~t1'W 1lnl1n1:1:;;'lu 

nn 'l ~u mi..:.i ll'W fl11m1 mfo..:.i!1vu1'11..:.i ~ l~m'ff1ll'ff~1..:.i mill 'ffllll'Jti ~ ~ 11~u1'W fll'J~tJ irn mmv..:.int] 1:1 1 ~t11 ~ 
.c:::t d QJ ~ d .c:::t 31 .c::t 1 9) 9) 1 "' 1 .:.. .c::::.. d.'l 9)1 o' u 'VI t wu 'VI fl'JtJ u fl'1 l1'111 t '.itJ..:.J 'VI '11 mn'l1 '11t1 1191 'J till Nt'J vu '11 l'lll 'il '1 nmu:;;mm 'Wl'lf ..:.J1'lfl fll'J'Vl 'lf 'W irm u fll'JW 

q 'U 

'il1..:.i 11 'JtntJ u nu u uu 'Nnt1~1~tJ 'Nni n1:1:;;~1ui11:.11 mru1m:;;f11rr'l''l'n 

A basic college English course with an aim to further develop four essential skills - listening, 

speaking, reading and writing; training in the use of resources -towards improving abilities necessary for 

communicative purposes based on selected theme-based materials; preparation for authentic academic discourse, 

with grammar and vocabulary development exercises. 

. . 
QJ ~ ~ <J.J .c::::.. t! <;' :)" .c:::t 

ENG-105 fll'lllfi..:.lflt}'ll!'t'lfifll1tf~Hf11~1'W11'mlflltfl'l1Ut'l~l'Ylflt'Wtt'la 1(4-0-8) 

English Communication in Science and Technology 
., ., 

- 9) "" 9)"1 "' • 19)9)-=! 19) 9)"! 
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A course reinforcing learners' knowledge of basic English; introducing the application of the basic 

English knowledge to strengthen the integrated English skills of speaking, listening, reading and writing relating 

to current issues of scientific and technological interest; encouraging learners' application of the basic English 

knowledge and integrated communication skills to pursue their own interests in the field of science and 

technology. 

1.2) ntjiii'tl'1m1111rm 

THA- 101 .flnn1·muf10m1~0m1 

Thai for Communication 

0.5(2-0-4) 

i-1 fl 1:11 iJ tum fll ':i 'l oif m 1:11 I 'YI v l 'W fll ':i ~B m ':i i-1 m:n m 1:11 fi u m 1 :w ~ ~ '11 i;l fl fll ':i -ci 1 'W tt i;l fl fll ':i 'VI fl tt i;l fl fll ':i 
u ~ 

"" !'IJ(J'U 

Study the problem of the use of Thai for communicative purposes and the relationship between 

language and thoughts; principal of reading, speaking and writing; everyday life-based reading to develop the 

ability for knowledge seeking, thoughts and imagination; speaking practice in the discussion and elaboration of 

idea, precise writing, paragraphing, outlining and referencing. 

' ~ v cl 
2)flQil1'll'l~~flilfll~~"j 

soc-101 m11:i10~11ii:::f11m'il h.ir;J~H:w1rm 1(4-0-8) 

Politics and Power in Thai Society 

fffllllWIP.ll'Wl fll':ifll':i!:liB'!!!'fl~'tJ1'U 1'1 l'Wtl\I fl:IJ l 'YICJ'11 flB~\9l fi-:iiJ'1'1U'W ':i~1J1J fll':i dJB\I fll':i 1:liB'l 'IJB'lrl\9l 
q 

i;lfl£JW!!J;J~11'YI mm m1:wil:ww'Wi'':i~tti1-:i fll':it:liri-:i!!J;J~~l'W1'1 nrnfl'rn~ n'1 tl'lfl:IJ !!J;J ~11P.11 'Wlin :w I 'YI v i ~vi 11' 

m1:wd1fl'qifiu fll':i!UB'l!!J;J~m1:wil:ww'Wi'1.:jf-:i~1m'1mv'l#lun'W m1:wuri fl~1-:ittmfltt mv t'lf'W fll':it:liri..:i ~l'Wl'11ti;i ~ 
"' I QJ ~ O I ~ D I ~ 

fl1l:IJ !!\9l fl\l'll\l'Yll\l 'lf'U'lf'U fll':i!:IJB\I ell'Ul'1UJ;J~fl1l:IJ!!\9lfl\9l1\l'YI l\l!'Vlfl' fll':i!:IJB\I ell'Ul'1!!J;l~fl1l:IJ!!\9l fl\l'lN 'Vll\l'lfl\l'l 
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A study of politics and power relations in Thai society from historical perspectives; the development of 

Thai government systems and govern mentalities; identity and discourse politics; relationships between politics, 

economy, society and culture with an emphasis on politics and power relations on the basis of diversity; politics, 

power and class; politics, power and gender, power and ethnic diversity, power and cultural heterogeneity 

including politics and people power. 

· SOC-102 'Y'l'l'lif''lfl'lll'UtY'lf'UJ,'mJ 1(4-0-8) 
q 

Pluralism in Thai Society 

flnmu'W1n\9lV111iJl'J:J.Ju {l~'V'l11it-:i'f1:1.Ji 'Wit \l'fllJ t 'Yll'J Vitt it-:i'fl:JJ 'V'lmfl'rnl\Tn'il 'V'lttmffm 'V'ltt'lf1~~ 'Wn 'V'ltt q q q q 6.3 q q q q 

1 I'll 'W 'li'J 'JlJ 'V'l '11 t 'V'lfl'!! 'tl~t 'V'I fl'1fi u 'tl~'V'l'l1 i!n ft'!! 'tl ~~ -:iu 1 \9l ii' CJ lJ i 'Wit 'l 'fl lJ t '1'1 l'J m 1 t iJ~ m.Ju i.J'tl 'l 'UCJ -:i it 'l 'fllJ nu m1 t fll'l 'V'l'l1 
q q q 

iJ l'lmrn~'V'lttit -:i'fl:J.J i 'W it-:i'fl:J.J t 'Yll'l m1:1Jit:JJ~'Wn1~1111-:iV111i'.ll'l:J.J!!'tl~'V'l11it -:i'fllii'Wit-:i'fl:JJ t '1'1 C1nt1 m~t11'W m1fff 1-:i 
q q q 

'fl11:JJt ~'Wrn ntl' n'l:lm!!'tl~rn n~'WTI!!M'l'lfl~ t~CJ'lfl~ fl'lff'Wl ll'll'W'li'J'JlJ it-:i'fl:J.J!! 'tl~!fl'rn;rn'ili 'Wit 'l'fllJ t 'YlCJ m~t11'W 
q .. 

m11'1CJ b¥1 ft CJ m1 ~l'J -:i CJ V'UCJ\l nri lJ 'V'l '11 iJ CJ:J.J!! 'tl~V111it \l 'fl :iJ i 'Wit 'l 'fl lJ t '1'1 CJ 'V'l'HlJ CJ:J.J nu m ~111'W m1fff 1-:i m1rn vi ~t Vi CJ:J.J cu <U q q q q 

trn~iJ 1 ~'!fl liiJt\91 CJ i 'Wit 'l 'fl lJ t '1'1 CJ 

Study of pluralism and social heterogeneity in Thai Society with emphasis on social, economic, 

religious, cultural, gender and sexual, ecological and environmental pluralism, pluralism and the processes of 

national building in Thai society, politics of pluralism and heterogeneity in Thai society, and pluralism and the 

processes of equity and democratic building in Thai Society. 

SOC-103 m'i'll~n'il 'tl"l'Y'lmn'i i1'11if'-:irn.1lm.1 1(4-0-8) 

Economy, Natural Resource and Thai Society 

di QI ~ 9 9,1 Q./ Q/ ~ d: QI Q/ o''d. 
fl'fl'l:l l'V'I I'll 'W 1 fll'J'Yl l\l!fl''J 'El~ fl'il !!'tl~'J~tltl flU 1 'lf!! 'tl~fll 'J'il\91 fll'J'Yl 'J 'V'l l'Jl fl'J'li'Jrn'lfl\919!\l ff:IJ'V'l'W 'Ii! fll'J1 

'1fti'ltl'W ll'll'J!tii-:it~'WCl'fl'Utl\l~l'll'Wlfll'J 3 l'J'fl ~Cl Cl'flfltl'Wflfl~'Wl l'J'flflfl~'Wl !!{l~l'J'fl'Htl'\lflfl~'W1'11~tJCl'fl'Yl'WlJCllJ ll'll'J 
q q q q q qq 

9 I 9 3} cl QJ d I I 'J/ d Y Q.I o'rv 9 .<:::\ i YI) 'J YI) 

1'W!!\9l'tl~~'fl'il~!!ff\9l\l !'11!'11'W{lflflW~'Yl'fl'Wff~:IJ\9lN'll'U1lJl!fll'J1'UtJ\lfflJ'V'l'W'lifl'W !'Wfll'JN'tl\91.flW \9lfll'J !'If 
' I j} 1 

VJ 1 'V'I C11 m 'li'Jrn'lf1~Vi J'.iti ~ m 1 :JJoUl'l uli-:i'fi 1\l'l Vi tnl'l ~'W trn ~m 1 t i.Ji1CJ'W!! iJ {l\J ~ fl'l:I w ~nu i oif'Yl i''V'I CJl mtrn~1fi nu 

v-iit\9lu'Wt rlt1-:im'il1 nm1:1.JoUl'lU~\l ~ -:i nri11 1m'El 1TI'llti -:i1~1111 !fl''J'l:l'irfl'il!! {l ~11'll 'W'li'Jrn i 'W!!cA{l ~CJ'fl fll'J t'fl~ti 'W '1111 
.. q 

· ~ , I 3J 

'Uti -:i 'V'I ~ '1m1:1.J¥1~111 l-i 'l i 'W ~'flu 'il ~ u 'W Vi 'V'I C11 l'J1 m ff 'W ti '1'11-:i ti tin i 11l-i-n-:il'i'1'Wm1~ I'll m m1'l:I ~fi 'il u {l ~m1:0' \9l m 1 
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A study of the systems of economic, natural resource use and martag~ment, and property regimes in ·· 

three periods; pre-Feudalist, Feudalist, arid capitalist modes of production of Thai soCiety, each period showing 

. how various groups are· related in the use of existing :11atural resources, the conflicts that have· occurred, changes· 

in the nature of resource use and mode of production resulting from such conflicts; dialectics of the economy and 

culture in each historical period; reECEt economic and natural resource management paradigms, knowledge and 

movement, which attempt to fi:11d alternatives to current models of economic development and resource use, 

soc-104 uu1f1~ fonn'Utf'.:.tfliilrm 1(4-0~8) 

World Ideas and Thai Society 
• • ,. , ,·· , : . ' , - ~ . · ' , , I , .9/ '. 

i'ln:1:11m1 lJfflli~'ini 1 '1fe:i llfie:i 1~1111~ ff -:i fill i VI vo'Uu 'W1fl~ m1~e:i ~ ll m 'J"W tl1 fl'wYi iWJ'W 1~'W 1'W-eh'W\9i1-:i 
- - q u 

1 itrn-:i 1'ln 1'lfu uu1fl~m~iJvll ihirnn'lfiJiJvll !'ff~iJrm1mJ th~'lf11illil'w 'V'l11~llw 'V'lVI'll Bffmll fl~ff~ ~'W~ 
. ' - • . q - .qj 

mfotlfmf 11VImrnm~iWJm U'W1fl~ni1iWJmrim1ll'11irnifo U'W1fl~mt-:ii;nJrJ1mJ ut.11fl~11i:r-:i 1fl~-:iff¥1-:i · 
' . ~ - ' . 'U . , - -· ' -

iJrJll 11'W1fl~11 i:l-:imru iiJfllJ 11V1m-1JJ11'l~e:J~lJ m1w1" nin11'lif 11V1mrn1m~e:i~llm1w m1 rie:i m1~w tll'W#i''W - , . q q . 

I • - 91 · 
~ '' . . ' ..:::..' - cl 0 QJ. . . ' ' · fff1'1:11 ~·mm ~V11J 'lle:J -:iu 'W 1fl~ U'l ~'Q~ llm 1ru fflflty'il 1niY1'W l'lH 1 . 'lle:J\I fonVill~e:iff-:ifllJiVIrJ'l1-:i1'W#lrnmlti1e:i-:i 

.1m'l:fifl'il ff \!fill iWJ'W1iTrn IVIfl 1u1'la11~~~-:i111~~e:ill i'ln'l:f1n111l~V1~ 1~1'le:i1J l'le:i°11i'rnm~1H'rntl~rJ'Wm~uff . 

uu1fl~U'l~f.J~llf111w'il1nri1'W~1-:i 1 'lle:i-:ifon l~rJ1'11m~.Yh1uff-:i~lllvw1uufi'l~~fl~ll~ · 
- . . ·- . . , 

A st~dy of relationships and interconnections between critical ideas and ideologies _developed in ·the. 

W estem and ill other parts_ of the•· worl~. and . Thai. Society - liberalism, individualism, neo-lib_eralism, democracy, 

·. Buddhi~m, Bramahnisin, Islam, Chrisfo~nism,. Marxism, development discourse, modernism; post-m~demism, post­

structuralism, post-colonialism; global discourse and globaiis~, terrorist discourse and- terrorism; the impact of 

major ideas and idologies on Thai politics,economy, society, culture, technology and environment and the response 

of Thai society and actors in particular historical periods. 

SOC-105 tl.:.tflil,'Yl£1ft1J fonlfw'lillt~}A 1(4-0-8) 

ThaiSociety and the Borderless World . . . . 
.· I .. ' - • - • : • 91 

fff1'1:11fl 11 ll ffil imi 1'1fe:i llfie:i 1~1111-:i ff -:i fl ui i'l rJn1J a' \I.fl ll 1'ln'il1 niJ ~fo n i ~'V'l 1 llit ~'W '11-:i1'W#11 u 

m1'l:f·'iY~'il m11i1e:i-:i ii-:ifllJ-iWJu'ii1'.i'll1uvflne:i'Wi':u~'!f1&1rJfli':u-'!f1&111'l~rJfl1'lmnil'lif ffn~1Bi'ln'V'l'l'lle:i-:iff-:ifllJ t'ln 
d.9 . • . • . .. • q . d.9. q 6.9 ' q . .· .. . . 

• ' ~ • • . ' . . • . . jJ . ' • ' . ' " ' 

~ e:i m1fff i-:i 1m~ni11il.~ rJ'W u iJ" -:il'l 1\91 tJ 'lle:J -:irl' \!fill I i'l rJ'l1-:i1uiJ91 m1 t"e:i -:i m1'l:li n 'il ff ~fill 1'1'li u 1i 'I1ll 'il ~EJ1i n ii 

· ivifl lu fo1hm~E-:i111~~e:ilJ nn·1~1'le:J1J \9le:i11f111t'l~ilfrniJ~rJ'Wm~uffm11i'.iei-:i 1ff1'l:lifl'il ff\lfl~ 1'W1u1i'.i1ut'lf1 . .~ . -

1 ~mY\lfll.lt vw 1~e:i1'111 -:im1JJtfJ'W '1 m.i1iinl'i'l~vni:rJJrJ . . q . 
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. . . 

A study of relationships and interconnections between Thai society and World societies from a 

borderless perspective, irt terms of economy, po ii tics, socio-cultural interconnections and relations during the pre-. . .. 

~ ~~tion-state, nation-state, and globalization periods; influences of World socie.ty on the c~nstruction and ch~nges 
o~ concepts of Thainess; and the response of Thai society and actors in particular historical settings in · 

maintaining T_hai identity: 

SOC-106 ~..:i!'l:w1't1t1n'l11~'1-.!fi'a'a:J.J fan. 1(4-0-8) 

Thai Society and the World Culture 

ftflmm1llffll~'Wn i~ti lll'im~M11-:i1WJ'W 1i1rn ! vwil111'WJ'W1i1rn 1 '1 fl N'1 m~'V11J'Uti-:i1WJ'W1i11ii hn 

i'lf'W 1WJ'W1i1rn~'W ~'W!~v W'Vl1i fljiY\'i' ~iYmll ff'W~ 1'WJ'W1i1rniYifo1Mii 1WJ'W1in:JJmr-:imJ'v1Mii . q . . ~ . • ' . 'e;Jl'lffl'ttflfi:IJ 
. - . . . ' . ' . " 

1WJ'W 1il1ll 1WJ'W1i1rnu11.flfl 1W!'W1i11li:inmm 1WJ:W1i1rn m1vit1-:i1Yiv11'1t1-a' ..:iflll l 'Vl vVl-:i i 'WiJ~m1 dle:M !i'l'Hliff fl'il . - . -
a' '1flll-1WJ'W 1i n :1:J ~ '1!! 1~ii't1 uu'1~ff'11i1rn ff fl El 1nTnu v~ '1111 m1u ~'Vl ~ i fll'lt111 u f rnu~ vu !!'1 ~mrnrill Nmu 

.. 1 ~'11i1'11WJu1inll i '1 mi ri~1WJu 1i11:u t 'Vl v 1vf t1iY~1'11'111'1u u'1~m1~11::iti v'Uti--1-ff' --lfl:IJ t 'Vl vi u ul'i'1~vfliY~ v 
~ . 

A studyof relationships and interconileCtions between world cultures and Thai society; impact of 

globai cultures- Chines_e culture, Indian culture, Buddhism, Hinduism,· Islam, Christianity, modem c~lture, 

. po~tmodeni culture, mass culture, popular culture, tourist culture on Thai society in terms of politics, e~onomy, 

. soci,oculture, enviro~ent and :morals; study the pressure, clash, response, a~aptatioi{, intermixing of global 
- . . . -

cultUre _and' Thai culture in order to create identity and maintain Thai.society in various historical periods. ·· 

I ,,,- .! .! 

3) fll;J:W1'lfl:J.J'lfMtlrll'tflil'a 

· HUM;.lOi 1h~~rn'tf111411rn~: ei~111if11mJ'u1rn~m1:w11~..:i 
' . 1(4-0-8) 

Debates in History: Past, Present arid the T~uth · 

ffflE111'1~1~'Wi11'1'ld1~1vm1ll'ilj-:iu'1~m'i-i'l1'1'1:1~N'1m!um;jum1ll'il1-:i'Vl1..:i1'1~1~miYl'11r-hu111~ 

m1cl'tl1ri'ty'Vl1'11'1~1~mirn1 iiu ·m':luBi1'-«~mJl'Vlvffl!vf'lfn1'1~ s m':l1u~vuuu'1'1m1 ufl~':it1-:i 241s 111~ 
. ,. ·- .' . ' . . " . 

·fll':iru 14 1'1'11fllJ 2516 !'ttl'lfll':itll 6 l'lbllfl~ 2519 mill'l1~!!~'1fflll<D''l'ttl~'lf1EJ!!~'W.fllfl ifl ':i1lJVl'1!'ttl'lfl-11W' .fi't1 il'i' q q q . , q . 

u~..:i 'Vll'l U ':l~1~ ft'l iYl'l 1':i~M-i1-:i '1'Vlvfiu1' ':i~ 1'Vlft'tvftiuTI1u ti TVJ iY -:i m1 lJ l 'Vl V':iV w iii mtTI '11~-!!~--'.!1'U1w':i~1'1111 
!~'W~'W 

A study of debates on historical truths and ·historical trUth justifications through significant historical 

everits - the 5th Reign Soci~l Reformation, 24 June 1932, 14 October 1973, 6 October 1979, coriflictsjn 3 ·. 

cProvinces of the Deep South events of historical conflicts between Thailand and neighboring coimtries as in 
' . 

Thai-Burmese Wars and Khao Prawihara conflicts and other events. 
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. ~I &~ q 

HUM-102 l:l'.f111:::fl1UUu'J..UJ'lftltlflmJl\l)".i~l'h!'t11.:.tffi:l'.fi".i"UJ 1(4-0-8) -

The Human Conditions and Clashes of Moralities 

f1m:n:1Jll'l':iil'W m.:i ff'l 1i ':irntrn ~'ll ~ tl1i':irn fl1J fll':ifll ':i ,rn ~L 'Wil'W~lJ'41:16'lrn.:iri'W fl~ lJ ~i.:i "l 1 'W ~ .:iri lJ 
l!:S d ... I C:i A Q.I Q.I ed 'j} I ' 

ftfl'.l:ll N'l m ~'Vl 1J 'lleM fll ':i 111 'l l'J'W u u 'l .:J 'Vl 1-:i fll ':i 1mM mm i fl'll n .:i fl u-1\Pll 'W 1i ':i':i mm ~n .:i 111 \Pl 'I ti :11\91tim1 :11 ll\91 fl\911.:J 

11m flrYml'J'llti.:i lJl\9l':i1IT1'WVJl'lft'l1i':i':ilJU'l~'ll~ l'J1i':i':i mrn~~ti fll'.i 111~ l'J'Wll 11'1.:i lJl\91'.i1ITl'W'Vl1-:i ff'11i '.i':irnm~'ll~ l'J1i'.i':ilJ~l'W 
~ ~ 

' I I A Q.I Q.I A 9) A..::! ~ 0 

\911.:J "l !'JJ''W !ft'J'.l:lifl'll mnm iY.:J'fllJ 1WJ'W1i'.irn .ff.:itnl'l'ltilJ l'l"lrtm1~u'l~!fl'Vl1tl ftfl1:1111'Vlm':i:1Jll'l~tll'Wl'll 

61 0 l=l A ~ ... I QI 'J} d. QI ... I QJ .. td I 

! 'W fll 'Jfll '11'W \Pl lJl \91'.iiil'W'Vl1-:J rH'l 1i'.i'.i lJll 'I ~'ll'J l'J1i'.i'.i lJ ftfl1:11 fll 'JU ~'Vl ~ '11\Pl lll'J.:J l1J l'J\Pl 'IJ1J u '.i 1Jl U {l l'J'W ll'l ~ fll 'J l'll 'J'll 1\91 tl 
~ 

d. A I A. I C:I, 

':iti.:i :JJl\91':i!l'W'Vl1-:i ft'l 1i':i '.i lJ u 'I ~'ll ':i l'J1i 'J 'J :JJ'Vl 1uflm.:i1J rn 'YI 'llti.:i ml lJ 11\91 fl \911.:JrY m fl'l1 m l'J'\Jti.:i fll'.i 1uti.:i lfl'':i'flifl'll 

'~.:J'fl:JJ 1wi'W1i':irnll'l~ ~.:iu1\Pl~~lJ'lltM~.:J'fllJU'll'llll'W • 
Study of moral and ethical standards as the primary conditions of existing of heterogeneity social 

groups in society. Emphasis will be on relationships between political, economic, socio-cultural, environmental 

conditions and moral and ethical differentiations, negotiatons, standardizations, e.g., changed socio-cultural 

conditions and economic, religious, social, cultural, environmental, gender and sexual moral and ethical 

diversities, conflicts, modifications, negotiations and restandardizations; relations between discourse, power and 

moral, ethical constructions and standardizations; clashes and negotiations of ethics and moralities m 

contemporary heterogeneity contexts of Thai politics, economics, society, culture and environment. 

HUM-103 ~1\1l'h!lnl:::tf'.:.tmJ 1(4-0-8) 

Self and Society 
.d:l QI Q.I o' I Q.I Q.I Q.I A ~ 'j) d 'J)OJ o' I I 

ftfl'fllf11llJff lJ'l"l 'W 1i '.i ~1111.:i \911\91 'W fl1Jff .:J'fllJ mrni fl'll ff .:iu 11'1 mi :w l ':i l'J'Wi'l"l WJ'Wlfll'.i lJ'4 'fl l'Jll\91'1 ~'JJ'1.:i 

- .:A d ~ 9) J. A . 9) G) ~J. o' Q.I C\ A J. Q.I 

tlll'J l'l"ltllU'W'l"l'Wiil'W'fl11lJl'IJl i'lll'Jtl.:J1J'fl{j flfll'l"l'lltl.:J\91'Wl~Nll'l~l'll1 I'll Ntl'W 1l'J~l'Jfl\91'11'1 fl'Y11.:J'll\911'Vll'J1 !'l"ltl'l"l WI 'W1 fll'.i 
q d..1ll q <u q 

1lf 1J\911 i11'1'1f1n1Jff m'l"l1111'l~t1:w ;1\91 m':il11.:i1'W !~t1v1.:imm~ff:w ffflm~wiml'l'Wrn.:i i 11'i'.i;119l~~ 11'l~t1v11un1J 
'" 

1J'fl'fl~t'Wt~t1v1.:ii'.im1:wiY'lJ • • 
A study of moral and ethical standards as the primary conditions of existing of heterogeneity social 

groups in society; influences of political, economic, socio-cultural, environmental conditions on moral and ethical 

differentiations leading to standardization changes; relations between discourse, and power and moral, ethical 

constructions and standardizations; clashes and negotiations of ethics and moralities in contemporary heterogeneity 

contexts of Thai politics, economy, society, culture and environment. 
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HUM,.104 . · ~hnJ1~ufi11:1JmTI'rtll 1(4-0'-8) 

Analytical Review of Art arid Culture 

. f1nmff1:11J 1 mu '.ii'J 'iu 'l 'W !1 'W ~1'11 !! 'Vl u 'll-rM miu'tt m mi ~~'J~'li Uf.J w fi1'llt1 .:i ff' .:i'fl u irn~1m u '.li'J rn ~ 

mHMt1 v mJ1 'l u itl uu rni 1-:i 'l ~ um1u '11 uwu~ ~'flw fi 1'1'Wl'l1l!'Wrn .:i u~~n'fl11 ui~ 'Wffl n~ f1nmm "J'W 11irirn m iu . cu . .· q -

'l~tlu 'l1~t1 ·"~ul'lii1nn.'V11.:i.ff'.:i'fl:1J" ~1w11'Wff~tl~~1'W~1.:i 'l ~\9lt1Uffiit1.:i~t1m1uftrnJ'W'fl.:im.:i~l'l'l'il t1nuw 
. . - . 

. ~'W 'V11 V! m~'fl11:1J!'\AI~ ~!'\Al~ 'W'Vl l'ltll'J mu !!~~ffmll fll'Jtl'J~!iJ'Wf.]W fi 1!~1:l1n'.Liiil11:1Jff11:l·rnJ '\Jtl'lff~ U~ 'l u11fi ~~ff~~:IJ 
CJ.I I ~ .<::.. c/ .::!:f. .e:i, ,/ 

!!~~11'JJ'W'.ii'J'J:IJN1'W fll'J\9lfl11:1J fl1 ~1'il l'JW '11'Jtl fll'J1'\All flll 
' ' . 

A study ·of cultures as symbol of social signs, and meanings, values and va;ious forms· of cultural. 

:;if 

.··~ 

0 
D 
0 
.0 
D 
D 

expressions unique in their meanings, values and universality; prese~tation:ofinspiration or imagination through . . 

different art works creating spiritual strength, aesthetics and pleasure; ev!Lation; critique and interpretations of 'oD 
art forms, contents and aesthetics in different times, societies and cultures. 

. - ' ·~ ~ .·.. J , ~, - .- J 

··. 4) fli;J:IJ1'1f11'Ylmrtur\ll11m~flrulllrtUJll11 

SRE-101 
~ ' u ' ' 0 u 
flW1 '1-!U'Ylh!l fl11Utl~fl1'l~~ flfl1tl..:Jfl1£1 0.5(1-3-2) 

··Sports, Recreation and Exercise 
' ' 

.. 'flwfi1u~;m1:1J~l!~'W'llt1.:immi'Wfiw1 U'W'Vl'Wlfl1'J!!~~fli'Jt1unf11~.:inw m"JirJ1~!ff~:1Jff:IJ'J'Jti.fl1'\AI • 
q • • " r 

. - , " -· - - " - ," . . 

'Vll'l fll l:J!!~~fll'Jtl 'J~!iJ 'W fflJ'J'Jtl.fll'\AI 'Vl l'l fll l:J l 'Vl l:Jlf\'lff \91{ fll'J tlWTVl'Wil'W fl1'Ji1 tl'l tfo, fll'Jfolll fll'J'.IJ1~! ~ '.IJ'ill flfll'J ·. 

fiw1 u~~m"J1fi'fl ni tluuu m'Jt1t1nfi 1i:i .:i nw~ !'l1:1J1~ff:1J 1 ~1:1i~m~u1u fll'J 111' ~1'11:1'W 1'11:1'W f ~1um"J'i1ufi ~m'J:iJ~ . 
. . i . ' . . , ' fr;.- . 

•• ·ft~ff'J'Jifi !U''W fll'J!ff~:1Jff!1.:iff:1J'J'Jtl.fll'Vll'l flll:J ~ l'JJ'Wlfll'Jfll'J!'fl~tl'W l '111!!~~ff~.fl1'\AI t1eJ1.:i1f t11:1 l ~fl'ilflU:IJ 
'., . . - . q ~-~- . , 

Value and significance of sport, recreation and exercise; promoting physical fitness and evahlation, 

basic sport science, prevention, injury .treatment; selection of appropriate forms of exercise with air emphasis on . - . - . . : . 

learning through selected ~cti~ities promoting fitness, mo~ement and. health. 

SCI-101 l'Yltllffltl'lll~Utl~l'Ylfl t U fo£lfl''U:IJ'l-!11~ 
' Q 

0.5(2-0.:.4) 

Science, Technology and Man · 

11u~~~'V11.:ii'Vlmfflir\9lfu~~!'Vl'fl 1u1~1i m1:1J~1~1:11n11'.iin:IJ'Jf1~, i!u~.:iul'imnfiw . 'J~uuir11:1~ 1 ~n 
~ . . q 

irm"Jnu'\AI '1'.:i.:i 1mm ~~ .:i mr.J \9l \9l ~ti~ 'il 'W m1 uff'u~ ui' 'J~'l111.:i~ .:il'.i:if1 \9l 1~uu iii 1ft't1.:i fi'tl 1~nt1u'llt1 . .:i '11.:i nwil:~EJ 6 · . - . . q· 

i1,'iliv'lum"J~1H:if11'l nntlfu'loffm1:1Jf'Vl1.:i1~mmirn11m~1'Vl'fl i'W 1~~1m~N~m~'Vl'.IJ'll~.:i1Vil'l i'W i~vhnJ 'l · 
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Scientific and technology thinking, the knowledge of nature: universe, solar system, earth, matter, 

energy and livings, including the relatiOnship between livings, applications of science and technology and 

impacts of modern teclinology. 

SCI-102 0.5(2~0-4) 

History and Philosophy of Science and Technology 

. 11wi'W1m1Y11~1'Vltnfl1fffl1uil~1'Vlfl t 'W 1"~ 'l'Wffttff1fi~~ 20 m1a'~tnflU'1~fl1'.i'Vl~mM m1'lM'mfl · · 
. . ' . .. . . . q 

·N'1VI1~1'Vltnmirfl1 m1fl~1muiY1tnmirfl{1rn~ t'1nifl'wY11~1'VltnrlliYfl1 i'Vltni'11irfl1nu imm1~\91{ uu11 tl':w. 

'lltl'li'VIVlfll~fl{llft~l'Vlfl t'W t '1'fi°l'Wffttff1'.i'.i'.l:l 21 

. Evolµtion. of scie11ce and technology in the. 20th millenniUm, observation and experiments, scientific 

reasoning, scientific thinking and .visions, science and magic, trend of science arid technology i~ the 21st 

millennium. 

SCI-103 ... 0.5(2.:0-4) 

·Life and Nature .. 
- ' ' , ' 

-cN~il1~nuu'lJu-:i~~n;1fl ;11'Vltn'llu-:i:w'W'.l:J6111>JJ'W1m11m~n1nl1i!Y1u~-an'.l:lw~~~'lim1:wm1:w 
• 1 • ~ ' ' ·, ·- • q 

11mn11mv'Vl1~;1m'V'l iJ~li~fi1tn'lJu-:iE~iJ;1flu"~E~1n~~u:w iltymu"~~'Wlfll'l'llti~:w'l-!'.1:16. 
_. ·, 

Organization of life, human biology, evolution and genetic inheritance, biological ~iversity, 

interaction of organisms and environment, problems arid future of man. 

SCI-104 0.5(2-,0-4) . 

Science and Business 
~· I ' 

m1:wfoju~l'i''W1~um1u1m11i1n'il m1iJ1~vnl'l'N'1~1'Wi~v'Vl1~1'Vlv1mirflfltld1i1n'il ~nEJW~'llti-:i 
<u " q q . cu q 

. . . . . ' 

Introduction to business management; applicati?n of scientific ·researches in business; characteristics 

.. of successful entrepreneurs; case studies of. Thai and international enterprises adopting and implementing 

research findings in their operations. 
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CSC-101 1(3-2~'7) 

Fundamentals of Computer Technology 

" 0 9) ,Cl .0::::.. r/9 9) I ~ ~ rl d !JI 
uu~mm111·p"lu~1u'.i~'lJ'lJflt111w11\91t1 '.i i 'Wl'll'W\911-!!'l bl'tnu 191t1nn11'llt1.:iflt111w11\91t1 '.i fl1'.itfl'lJ'llt1~~ 

9 "' o' !ll~ !ll "' o' 1· I • I"' .,.,, 1· I • I o' I t'Wfltlll'W1!\91tl'.i fl1'.il!flu'f:!j'Vi11'11tlfltlll'W1!\lltl'.i fll'.i u'.i!lfl'.illl!~~.flThll '.i~'lJ'lJu{l'lJ\91fl1'.i u'.illflrnu'.i~~fl\91 1m~!l\I 

1J 11 l'i'1ua-\lfl111ufll'.itl1 fltl lJVl 1!\91t1fl ti 1 oil fll'.i 1J fl fll '.itl au~ fll'.ifltl lJVl 1!\91tl 1 l~tl1fl'lJ '.i~'lJ 'lJ ti au~ fll '.i l m ~ 
1 ti '.il!flrnt1'.i'.ititl '.i~ lti'lfU 1 tl'.i11nrn1u'.i1119rn{ ~l~fl'Vl'.it1iind'111~ !!~~ 1 tl'.i!!nrntl'.i~m~r11 

Introduction to the computer system-computer architecture,. data representation, problem solving with 

computer, programming and languages, operation systems, application programs; computer and social impacts, 

operation systems and utilities, internet browser and e-mail, word processing. 

MIS-102 0.5(0-4-2) 

Computer Applications and W ebpage Development 

m'.i 1Jntl fiu~ fl1'.iflt111-W11191t1{1~ t11 fiu 1tirnnrn\911'.i1.:ir11u1w 1 tl'.i u nrn\91 rn1~.:imw u~~ 1tl'.i11 nm 

" -ff rn f 'lJ fll';jtl llbl''W ti 1flHbl'~l-!!1 ~mt 'W 'il t1tl m w1'Wfl1';Jb1'~1-!l1 ~Jlll'W 'il fll';Jtl ti flll 'lJ 'lJ '11 u l'iltl !! ~ ~fll ';j tl lltl'W ti! Utl 
q 

cJ . 
'Vil 'lJ 'W !1 'lJ! 'W 'il 

Practice in electronic spreadsheets; graphic tools; presentation packages; homepage structures 

developing tools; screen design and content presentation. 

19.2 'tt:IJ1~1'1f1!'!1'W1~ 

' "' 19.2.1 fli;J:JJ1'1fl!!fl').,! 

PHY-101 'YlilnrHTmf 1 1(4-0-8) 

Principles of Physics I 

rl rl QI rl QI QI o'y QI ~ 'Jl ~ d Q/ 

'il~ 'U fl'1bl'\91';l 'W~fl'lbl'\91 '.i fll':Hl'U'.ifl'l:l'W~-!l-!ll'Ul!~ ~fll'HJ 'U 'Jfl'l:J tlJlll'W \9l1Jl'lMlff'W fll'.i l fl~tl 'U'Vl 6\ltl-!l 1\9ltl 
q q q 

u~\ltn ~ .:i fl1 ';Jt1 u f n£11mm.J1'1111:Jf\11111 u ~ ~m';lt1'W f n£1wil.:i.:i1u 1:Jf \I 1111 m'.i u n1.:i fl w b1'11 u~ 'Ut1 \I tlbl'ntl11u~ 'Ut1.:i 
q q. q q , q 

d d "' o' llJ o' "' o' "" 
fl~'W fl~'Wlbl'tl'I 'W~fl'lbl'\91';l'Utl'I !'11~ 'f,JW'l1'W~fl'lbl'\91';l 'Vlt]'.l:li;;j'il~'W'Utl-!lfl19l' 

Kinetics, dynamics, conservation of energy and linear momentum, motion of rigid body, conservation of 

angular momentum and energy, oscillation, properties of matter, properties of wave, sound wave, fluid dynamics, 

thermodynamics; kinetic theory of gases. 
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0.5(0-4-2) 

Physics Laboratory I 

i'lflll~fl'l.Jftt>'W : PHY-101'HtlflWiYnif1 'H1f:l PHY-106 VliYnif*1Lu 'H1f:lt~ti'Wmm1fi'W . . - . . ~ 

Prerequisite : . PHY-101 Principles ~f Physics I or PHY-106 General Physics, or Co-requisite 
'JI ·• i - • - . .· -

fll'J'Vl~nrn.:i~'W'iYl'W'Vll.:iVl iYnif 1~f:l 'Nn-n' fl'l:l~fll'Jtofft'fl1f:l.:i:iJf:l1~u1mw 'Vli.:imvil1'Wf:lV1.:i~1mrn~ri .:i,. . . . 

m1:JJ'fl11:JJ1'li'11'il'Vlt]'l:la'V11.:iVl'ffmf . 
: _. . . . 

. , Basic experimental physics_ to practice skill in physical measurements and improve understanding 
' . . . -

D theoretical physics. 

Do ·. -PJIY-103 . ttKn~~niJ 2 1(4-0'."8) 

D 
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0 
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o· 
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D 
n 

Principles of Physics II 
. . . 

. i'lflU~fl'l.JftffW : PHY-101 'HtrnrliYnif 1 

Prerequisite _ : PHY-101 Principles of Physics I 

. irm:1JtvJVl1 rYmflvJVl1 m1:1J'iltwVl1 mu1l'i'1'W'V11'WtwYJ1 1.:i'il'Jtr!YJ1m~m1l'l'J~ 1.:i'il'JtvlVl1n'J~uiY ' - . . q • . , ._ ' - . 

iYtl1J ffm:JJuJ.im]n fll'Jmtiv1ihul.it,'H~fltrlVl1 'fl11:1Jmtiv11h 'fl~'Wul-imgnirl.Yh uiY.:i 'VlfJ'l:lQ'fl1f:l'W1'1:1J mrn , 
-, . . . 'JI 

.~1~f:l.:if:l~\91():1J VliYnifiJ11'fl~v{. u1gnV!'Jf:liJnif1fJf:l.:il'i''W 

Electric field, electric potential, capacitance, electrical resistance, DC circuits, AC circuits, magnetic 

field, electromag~etic. induction, inductan~e, electromagnetic wave, optics, quantum theory, atomic model, nuclear 

physics, basic electronics. 

-1"".....,,. ~I"" .! 
PHY-104 U!)'l.J\llfll"H"ltHltl 2 . . 0;5(0-4-2) . 

Physics Laboratory.II 

i'lf1ii'~t'luria-w : PHY-102 ~~tl'~m'JVliYnif 11m~ PHY-i03 ml'nrl~nif2 'H1f:lt~~'W'fl11J~n'W 

Prerequisite : PHY-102 Principles of Physics I and PHY-103 Principles of Physics II or Co-requisite 

m_'J 'VI -~rn f:l.:J 'Vll.:i:vliYnl t~f:l 'Nn~ fl'l:l ~fll'J'Vl ~ M~ ~911J ~f:l 'W 1m~ii .:it iY1:1Jm1 :IJt {{11 'ilTifJ 'l:l g 'Vll.:irl i1 nl 
Experimental physics · to practice skill in complex experiments ·· and improve . understa~ding. 

theoretical phy~ics. . 
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" 
MAT-100 "' '-' Vl'W~l'WUrHl~i:ll:r 0.5(2-0-4) 

Pre-Calculus 

'YltJ'l:l~tcif\91 l'lnflf!'lbl'\911 V1-:ifi'1fuur:i~mi:uif':uwuli ~Tw1u'il1-:i 11'U1flrul'li1m1~M'ur:i~mfl~~m1v 
" Vl-:inoifurn'U~f\1ri-:i ~tim1Yii.j u~~l'l11mi.d'.J~ 

Set theory, logic, functions and relations, the real numbers, analytic geometry and conic sections, 

exponential, logarithmic, and trigonometric functions. 

MAT-101 UfHlfllll:r 1 "' . 

Calculus I 

Prerequisite : MA T-100 Pre-Calculus 

..:::i, A I ~ Q.J o' 'j/ n I t/ .::.'I "' (A Q.J o' A "' ( ti 
~:IJ\91 i'l'Jl:IJ\9ltl!'WtJ\l tl'l-.jVl'W'.liVl1tJ:IJf1111Jl~~f1\91 'Ylt]'l:li;;jf111'1111JlVl'W'.li !'Yl'fl'W'fl !!~~fllllJl~~fl\91 

Limits, continuity, differentiation with applications, integration theory, techniques and applications. 

MAT-102 Ufli:lfllltf 2 
'II 

Calculus II 

1'll'lU\lrlUn0u : MAT-101 !!'fl~~~bl' 1 

Prerequisite : MAT-101 Calculus I 

1(4-0-8) 

1(4-0-8) 

Vl'lfflll\91,'W1Yl'W 1U!!U'1./hif\1'11'W ~ tiUtTm~\l'flW\9lf!'lb1'\91{ ~l~iJ!rn~tJ'Wfl':i:IJ !!'fl~'fl~bl''Utl'l'W'lnoif~ 
d.9 'U q q cu 

. " . 

bl't1-:il'l1uu 1 bl':u n111~-:it1'4wuli1i'it1-:i~u 

Basic linear algebra, indeterminate forms, mathematical induction, sequences and series, calculus of 

functions of two variables, introduction to differential equations. 
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1(4-0-8) 

Probability and Statistics for Engineering 

1ttr11J'3fltJfteiu : MAT-102 Uf\Llti'1'ff 2 
"' 

Prerequisite : MA T-102 Calculus II 

m111il l'il~a ilwm~iril~~'W~pu 1 'W1rr1mrn 'Vlt]EJ~111'ti-:il'i'W'lltM m111ii1'il ~iii u 1'11111htj11 11~~m1 'il fl 
!!'iJ'l\91111ti'JTfflJ f1'.i~1J1'W fll'JrilJ \9i1e:i~l'l 'fftl~!~'le:Jtl 1Jl'W fll'Jti 'J ~mW nl fll'J'l'il'r:i'lJ fl1'Jl'i1!!'Vl'W!!~ ~fll'JVJl'Wl ti 

q q q 

Basic probability and statistics in engineering, elementary probability theory, random variables and 

their probability distributions, random process, statistical inference, estimation, curve fitting and prediction, tests 

of hypotheses, statistical quality control, statistical tools and software for engineering applications. 

1(4-0-8) 

Discrete Mathematics 

Prerequisite : MA T-102 Calculus II 

rn f1Uflm1uu tt~flfll'J 1~rn'1l11'i~titi fl m1JJa'JJVl''W i'1it1'W u-:i1n~ Vl-:in'1f''W nti f\111'.J~ 'VltJl:l~flHI~ l'i'W 

Counting techniques, inch1;sion-exclusion principle, recurrent relation, generating functions, graph 

theory, tree and networks, Boolean algebra. 

1(4-0-8) 

Linear Algebra 

Prerequisite : MA T-102 Calculus II 

· llJ'V11flcif 11~~1'11f\111'W ~ 'J~UU'r:i'lJfll'Jt~-:it~'W tl1 !Jilnml'le:i1 i:-J'1fl1'J!!tl'1-:it~-:it~'W n11 'ill~'il'l!! '1~!1 fl 

t\9le:i11 'ill~'il-:i m'Jtl'J~tifll'i' 'llti-:iVl'lJ'f1W\9lt~-:i1~'W 
q 

Matrices and determinants; System of linear equations; Vector spaces; Linear transformations; 

Eigenvalues and eigenvectors; Application of linear algebra 
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' ..:::., v v 
19.2.2 fl!i}J-J1'tilnlfl11..'.lfl11 

csc-112 m·rnti'if wmirn~m-ai~~u~u~rn'W1fi . ., 0.5(2-0-4) 

Problem Solving and Algorithm 

~ g/~ 0 ~ "" "'"""' g/~ "" . d'gJ 
utymuri:::m'.illflutym fll'.ifll'tt'U11'Ufl1J!'U\9l'IJ'eNutym m111m1:::1111ifll'.illflutym m11m11:::mrn 

~ ~ 

lJr! 1'11'1 fll '.illfl'.il :::M .u'ri lJrl fl fl fl fll '.i l ~ V'U ~ ll'l 11'11'U \9lfl 'U 'Ufl-:J lTifll'.i !! fi'iJ rum 111v 1.ff N-:J..'.ll'U ! m:::fll'.i ! ~ V'U ~ 11'111'11'U \9lfl'U 
'" '" " 

Problem and problem solving, scope of problem, analysis of problem solving, input data and output 

data, algorithm writing through flowchart and pseudo code, computer and computer programming. 

1(3-2-7) 

Structure Programming 
~ 

~ v v ' 9'~ d Cl.I ~d 
· 1'Jl'111..:ifl11m1'W : csc-112 fll'.il!flutymuri:::m11'1Jti'U'll'U\9lfl'U11i 

Prerequisite : CSC-112 Problem Solving and Algorithm 

'J) ~ ti ~.ct 9) .ct 0 Cl.I i 9) <r' 9) 

11um1u ri :::flu!! flil um 1 m111m1:::11 11ifll'.ill fl 1Jrum mwu V'U ri 11111 'll'U l'lEJ'U mrnn1J ruvn 111 vi 'lf 
CJ u CJ • " 

~ ~ . 

l!N'Uil il"ffw-:i1'U uri:::m11~ ti'U ~ 11'111 'll'Ul'lEJ'U m1 uti'iJ rum 111vHi'ilt1o111~v'U oU'U l'lEi 'W1li m1 flfllJW1l\9lfl{ 1m:::m1 
'" " 

l~V'U 11humllflEllJW1l\9lfl{ .u'rillrilm:::'Jfu11.LJ'ril!r1 fll'.il~V'WU'Vl'ilif rh~'..:i·fo 1m:::u"ff11-:1Nri.LJ'rim1 1'11~-:inrn'W11f11 1'11 
'" '" '" 

~..:imuflll 1'11111l:i'lf11!!ri:::m1nrn'U11 fll'.il~V'U 1u1umlJflfllJW1mri{11r:1nm11~t1'U 1'1.l·rnm:JJ!!'U'U 1m ..:i"ff!1..:i m1 
q q 

Problem and problem-solving, Analysis of problem-solving, Algorithm writing through flowchart 

and pseudo code, Computer and computer programming, Data types, Expressions, Input/Output Statements, 

Assignment statements, Control statements, Array and declaration, Computer programming, Principle of struct~re 

programming, Structured programming design, Subprograms and parameters, Recursion, Records, Data files, 

Pointers and applications. 
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1(4-0-8) 

System and Signal Analysis 

i'tf1u.:.ir111ntl'W : MAT-102 !!'i'l'1'fJcl'ff 2 

Prerequisite : MAT-102 Calculus II 

'i'IW\9lfn'ff\9lf tf 'W ilTJ.Hl°rn i'11irr1mrn l vl-M 1 1~111J U'1 ~-ff ruru1w ~m<le:i-:i m1 u iJ '1-:ivl1wf e:i mn:w vl~ 
"'9 u u 'U q 'U 

wf 'i'ltl'W 11'1-E''W N'1\9ltl1J'ff'We:i.:i1~.:i11mu'1~1~-:im1:w~'Ue:i-:i1~11rn~-:i1b¥wrn~l~uiJ1mrn1m 'Vl1l'W rl'ivJe:ifVl-:i n'1f''W 
"' 

" 
m 1 u iJ '1 'l '111.J mCJf U '1g;n11iJ1 g; ~ nl'li off 'Vl 111:1~uCJf:IJiJ~-:i1u e:i -:i #1 'W 1~1J1J u '1~-fftyty1w u 1111 'lf1 .:i 'i'ltl 'W 1 T~ ~'W 'Utl -:i 

fityty1wu 1111 'lf1.:i m1 u il'1'll!1J1J l!CJf~ N'1 \9ltl1J'ff'We:i-:i1 ~-:inm1rn~1~.:im1:w~'Ue:i-:i1~111J u 1111 'lf1-:i1 ~.:i1-ff 'W u'1~l~uiJ1 
\9ll:IJ!1'11 

Fundamental of electrical engineering mathematics, continuous-time signals and systems, Fourier 

transform Fourier series, convolution, time and frequency responses of linear time-invariant systems, .transfer 

functions, Laplace transform and its applications, z-transform, time and frequency responses of linear discrete­

time invariant systems. 

1(4-0-8) 

Electric Circuit Theory I 

e:i-:i fl'iJ 1~ne:i11'Ue:i.:i1.:i'ii1 fll:;) 'lltJ'll 'i'l tJf 'lrn vJ Vlirn ~VI rrm-:i ei'1-:ia -:i u 'W 1 f1~11f e:i.:i #1 w ~en fi11 m1 vJ 'Ue:i.:i .U1 v 1-:i 

'ii 1 1-:J 'ii 11'11 #1 l'W 'Vll'W m1i 1m1~ttll111J iJ mm ~l:IJ'lf 'Vl 111:1~ 'lltl'l l'Vliu uu '1 ~'Wtl f l'l'W 1-:i 'ii 15'W~1J 'Y1 d-:i u '1~5'W~1J'fftl -:i 
" . ' 

tllfl11\9ltl1J'ff'Wtl'l~tltl'tUtU1W .U'W u 'W 1~ tllfl11\9ltl1J'ff'WtJ'l-fftUtU1W a'W'W'Vlf1''W61rn~m:11'W~l~:1Jl!'W fl''W 6 tllfl11\9ltl1J 
uu uu q 'U 'U 

' . " 
QJ I 'I QJ QJ 3) .. ,. "" .... I .. ~ .. "' <!! 3) 

-a''Wtl'l'lf1'fl! ll'1g; t 'W'ff fi11g;'fl-:J\911 'fft)jt)jlW fl1~1'J'Wll1J1Jltl flCJf t 'Wl'\.J'\.Jl 'IW'1 Vl 1l'Wtl'!l"ltl11"1 'lfl'lf'Wl1Jtl'l \9l'W 

m11 e:iu m:wvl1wf 'i'l~uu11119f1t1uu'1~m1u VJ'Wl'i'1m vJi;r19fe:if a:wri!1~u"Jfu'1~1rn~iJVJ !!VJ ucif . "' 
Q.I .dt::t 'J/ 31 ~ t1 d .... I 

'fffl11~'i'l'l\911Vl:IJfl11fl';)~19.l'W~1tl'i'l'1'WU1J1JCJfltl'W tllfl11\9ltl1J'ff'Wtl'll~'l'i'111:1Jf:I 1'l'il1"1'1:1Jll"IL1' fl11~1'1tl'lfl11Yll'll'W1'l 

'iJ'j l vl-M11'1'1 tl'i'ltl:IJ'Vi1!\9ltlf 

Circuit elements; Kirchhoffs laws and reference direction; elementary concepts of network graphs; 

D resistive circuits; node analysis and mesh analysis; Thevenin theorem and Norton theorem; first-order and 

second-order circuits; step responses; zero-input and zero-initial state responses; transient and steady-state 

0 responses; exponential excitations; elementary transfer functions; periodic waveforms; Fourier series; sinusoidal 

0 
waveforms and its phasor representations; impedances and admittances; sinusoidal steady-state analysis; 

frequency responses; three-phases circuits; computer-simulated circuit analysis. 

0 
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1(4-0-8) 

Engineering Electronics I 

Q. v v ' 
'J'll'l'!Nfl'l.Jf)t)'I-! PHY-102 tt~nVJifn-ff 2 

Prerequisite PHY- I 02 Principles of Physics II 

,,,.d "' .I 'l .J.,c I ""'l .J.,c 
fl:;;\91 fl mm :;;rn r:1 fll'l 'HJ'W u11 u vrn<i<i l'W !!r:l:;;u1:;;~wrn:;; 'W m1mmm wrn :;;'ff1'W!fl'W 'W mrn<i mm 

1flv~flm1~<il'l1i'l11~ 1fl~1flvl'ierVl1g'W 'Vl'.il'WcJfml'lflflu 1vrn1{ m1'Wc}fm191fl{'ffm111v1Vl1 1<i'iln111 -r;iumm'ff 

l 'Vl ~ 'l fl iJ fl 'J Wl 11l1'1 'J !1 vi fll 'J ~ 1 r:1 fl 'l fll 'J 111<i1 'k! 1H'JlviVli191' 1 EJ fl fl 11Vl1!191 fl { f11'J~1 r:1 fl 'l f11 'J l1 N l 'W 1 'l 'ii 'J 
q 

Atoms and electrons, energy bands and carrier charges m semiconductor, majority earners m 

semiconductor, semiconductor junction, p-n junction diodes, bipolar junction transistors, field-effect transistors, 

integrated circuits, switching devices, microwave devices, computer-simulated electronic circuits .. 

ECE-242 1(4-0-8) 

Engineering Electronics II 

~ Q..I v ' Q. cl Q. r/Q. 
1'll'l'!Nfl'Uf1e>'I-! : ECE-241 fll'1fl'Vl'.ifl'Wfl'ff1fl'1fl'.i'J1J 1 

Prerequisite : ECE-241 Engineering Electronics I 

~ fl'.hlW :;;'ff:JJU~'Vll<i m:;;u 'ff !!H~ 'W'llfl<ie;JU mci'~i~ fi'Vl'.ifl u flff~l<i "1 1<i'il 1~1~ fl'Vl '.iflU flff~'W;Jl'W m1 tu 

!!fl 'ff 'Vl '.il'W c}f m191 fl { 'N 'ii '.i'U vwtl'tyty1ru 'U'Wl~ !~fl 'l oii'Vl 11 u cJfJ;l'!l'lfl { m 111m1:;;tt' 1<i'ii1 '11 il1 vu u u il flu fl~ u fl flu 

!!fl :JJ ~ irn:;; fll '.i u 1:;;vfll'l'l u 1<i'ii1 !~<i iio/u irn:;; l"!~<iiio/u 1<i'il1f\11u~ri11 :JJ~ 1<i'il '.i'U vwf\1~ <i im rl<i iii ivf\1~ <i 
q 

.<::::i. cl .<::::i. rlo QJ .J ')) o o .::::::. cl Q. rl')) .q rl 
· rn r:1 fl'Vl '.ifl u fl'ff fllr:l<i 1'Ufl<i191 'W fll '.i'il 1 r:1 fl<i m rn i<i 1u1<i 'ii '.itllr:l fl'Vl '.ifl u ffff ~1EJl'lflll'V-11!1'1fl1 

Current-voltage characteristics of various electronic devices, basic electronic circuits, transistor 

biasing, transistor small-signal amplifiers, feedback amplifiers analysis, operational amplifier and its applications 

in linear and nonlinear circuits, oscillators, power amplifiers, power supplies, fundamental of power electronics, 

computer-simulated electronic circuits. 
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0.5(0-4-2) 

Engineering Electronics Laboratory 

Prerequisite : ECE-241 Engineering Electronics I and ECE-242 Engineering Electronics II (or Co-requisite) 

m'.i ~mJ fiu~1~EJ1 t1u1-:i'il '.i~l~ n'Vl 'HJ il n~ 1'ft-rJ1~1" m1:1Jf m-:i'Vl q1:1 ~ 'll-rJ-:i'111.if-rJ ~1-:i 'l hi '.il EJ1'lf1 

A laboratory work on topics covered in Engineering Electronics I and IL 

Introduction to Data Structures and Algorithms ' 

i'll'lU\ltl1JOt:IU : CSC-113 fll'.il~fJ'W hhum:JJl!U'JJ 1'fl'.i·rnf1-:i 

Prerequisite : CSC-113 Structure Programming· 

H4-o-s) 

" l!'W1~\9l~Wiil'W'UcM 1m-:i~f1-:i.ifCJ mi 'li'-rJnTH'Wl'll!"1~fl1'.iCJCJ nuuu hhunrn 'li'mJ"1'Wll.J'.fi'.irnuuu nCJ-:i 
""' " " 

'J) 0 "' 1 'J) 'J) d ' "! 'J) . cl 'J) 'J) ' i 'J) .'J) 
l~'Wlltl1(11\91Ull(l~ 'flH~'.il'l'U'rJ:lqj(lll'JJ'JJ!'lf'rJ :IJ\?ltl fll'.il(ICJ fl'Utl :lqj"1'ill fl!CJf\91 fll'.i'fl'W'l11'Utl :Jqj"1 \911-:J'l 'fl'.i 'l~'.il'l'Utl :lqj"1 

uuul'i''W 1u 'Vll.f11'fll!"1 ~m'.ifl'W'l11l!UU'Vl1m'fl l!~'lf~'l fll'.ill m1~11' rn1:1Jiu9{CJ'W'll'rJ'l ~'W \91CJ 'WlTI fll'.i!~EJ-:iil11'lu oii'-rJ 

:JJ"1 fll'.ill m1~11'u"1~1u~ EJ'JJ!Yiflu1lim'.i 1~ EJ-:iil11'lu'li'CJ:1J"1l!UU~1-:i'l fll'.iU'.i~mmmu ~:i.J'ti'CJ:JJ"1 
~ . ~ . ~ 

Basic concept of data structure, regulation and program design, stack and queue data, dynamic 

management data storage, stack and queue construction using sequence line and interco.nnection data structure, 

selection data from sets, searching various data, Tree data structure, binary and binarv searching, hashing, 

algorithm complex analysis, arrangement data sequence, analysis and compare various type of arrangement data 

sequence, data file processing. 
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ECE-252 fll'l!:tit1'Wh.J.:mfl'l:IJ!~'l1'l'lt1 • 1(3-2-7) 

Object-Oriented Programming 

" " 
i'lf1u-:ir111nt1'W : ECE-251 Vl'W'iYl'W 1 m 'lb1'~1-:i'1it1lfi'!Ui'!:;:oU'W\91t1'W11f .. " 

Prerequisite : ECE-251 Introduction to Data Structures and Algorithms 

'H~flflTH~tl'W 11l'.i!!fl'rnl~'ll\91tl 1 lffll'.i!~'ll\91tl 1l'.i:;:!.fl'Vl'UtJ'l'1itilfi'l fll'.itll'H'W~~tJ!m:;:i!w'iltJ ~'WW\91 
q q 'U q 

rl 0 rl rl 9) ~ ~ rl Q.J i o'<J QJ 9) 

1m:;:m1i1W\91 fll'.ifll'H'W~tJ:;:!'.itl Wtltl!\91tl'Hm:;:fll'.itll'ltl'I l"l'lfl'lfW !tll1tl'.i !'Hi'!~ !!tJU-bY!\91'.ifl'lf'W'UtJ'l'Utllfi'l fli'llb1' . " 
' " 

1m:;:-J'191 ti fll'.i!1l~t1'W'.i1l 'llt1'1 VJ-:i ni'u fll'.iffU'VltJ~fltu bYUU&'J Vl-:ini'wi:ri'.iti'W'il 1-:i fl1'.iGJfti'W'1iti lli'l f!mbY'll'Wi:r 'I fll'.i 
q cu q cu 'U 

. ')) ')) 'j) cl .<=::t, Q.J 9) 9) i 'j} 0 .<::), 9 9)0.I Q.I 

1:'1".il'l'Utltlfll1'W !i1fl!1Jb1'!ltl1.Jmf!'lf'W b1'ltl'Utl~i'l!'Ultltlfl'U'W~'I fll'.il:'l''.il'I GUI fl1'.ifll'H'W~Wtj\91fl'.i'.ilf !'Hfl1J1\91f:J fll'.l:Jl 

i'l'll'W~b1'irUJ:'l''W'Wfl1'.i!~tl'W t1.J'.i!!fl'rn!~'ll\91tl !olf'W .flTl:Jl'ill11 
q q 

Object-oriented programming concept; Object-oriented methodologies; Data types; Identifiers name, 

expression and array; Input and Output; References and pointers; Over-load functions; Data abstraction; Classes 

and objects; P'olymorphism; Inheritance; Virtual functions; Encapsulation; Advance class; Excepting 

construction; Text-Based applications; Advanced I/O streams; Building GUI; GUI event handling; languages for 

object-oriented programming such as java. 

-"' '·' "" J ECE-261 trtllul'Jtlf)'J"'J"iJU~~tl'lflu'l~fltl1Jfltlil~1ll'ltl'l 1(4-0-8) 

Computer Architecture and Organization 

tt~ fl m'.itl'ei m 1 u Uflti uw11191 u{ i:rmiJ \91 um rnflti uw11\91 u{ wWJmm rn ti uw11\91t1 f u 'W :;:u 1 mm 

A "'·' !V "' "' "" "' • _1 .I 'l'.I "' 1mt1-:i ti'lflu '.i:;:nuu~1mnrnu1H1t1uw11\91t1'.i 'H u1 tiu'.i:;:mmm mn'I fll'.iu '.i:;:u1m-muuu'llm'W rnWlfbY!"lfti'.i 

1mu ! 111lhtf ifo~11l '.it"lfb1'!"1fti1 tt1l1t1m1u~1 tt1l1t1B'Wf'.!\91!m:;:m1i1°f'.!l'1 1'~iilm'llti'lii1i'l1m:;:tttl1 e.imm.iu 

"' "' lJ] 'l' 'l'.I !V ' .I · 'l' !V ' '.i:;:uu fl1'.ifl111fllf!!UUeJ1'.i~!!1'.i!m:;: 1u im rn'.it!flrn fll'.i1:'1''.il'l'H'W1tlu'.i:;:mi'!Ni'lflm'I 1fl'.i'l1:'1''.il'l'llti'l'H'W1t1m1u 
q 

o 0 d. I .c::::t. r/ Q.J Q.J Q.J 'j} ~ I 

'il11m :;:';i:;:t1:;:11mm'l1'W fll'.i! 'lftilf 1t1'1'.i:;:tt11'1t1'WW1911m:;:m1'Vl w \91 muw1m 'll~'il'ltt1:;:1m:;:m '.il'llltl'ltt'W1t1m1u 
q q " Cl 

0 .c::::i. rl d 
'ill l~t1\91H t1'WW\911m:;:m111W\91'Vltlfl 11hunrn 

q q " 

Computer concept design; Computer architecture; Computer evolution; I ntroduction to machine 

language; Computer hardware organization; ECEtral processing unit; Parallel processing; Pipeline proce~sor; 

Multiprocessor; Memory unit; Input and output units; Instruction cycle and control system unit; Hardware 

Controlled and micro program; Building ECEtral processor unit; Memory structure and time operation; 

Interfacing between input and output; Interrupt signal and memory direct access; Programmed input and output. 
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ECE-281 1(4-0-8) 

Dat3:base Systems . 

~ QJQJ' 

1'1fl1Nfl'l.Jiltl'W 

Prerequisite : ECE-251 Introduction to Data Structures and Algorithms 

. . . 

ih~ ttJ']j'if i\9lt1il'.i~'ff \lfl'Utl\l fll'j11~ fll'j'j~lJlJ~l~<{Jtl:l.Hl 'fftllU\91 tJfl'j'j:Jj'j~lJlJ1il'!l<{JtJ:JJft 11i fll'j1l~fll'j II ftilllfll'j 
. q - . d,3 'U ' • ~ cu -

OOQI .j/ 

fll'illfl~ft1l:JJ'Utl\l'Utl:IJft .. 
- .c::I. 0 _· q Q/ 'QI d' ' . QI - .; do ..=:ii - ' . ..:::ir, - QI QI " ~ 9) >. • QI QJ" cl . 

. VI q 11.g u u u 'illftti\l I ']j'\l 'ff:JJ'l"l 'W '.Ii 11 ftft~ftffll ~ ~i"l ']j'flW \91 'Uti\l '.i~uu 11 u u I ']j'\l'ff:JJ'V'l'W '.Ii ff ..:i 111~ m:i mrn~m1:1Jff:JJ'Vl u '.Ii 'UeM 

'j~lJ u~1u <{)el :JJ~ m1 :JJilftel~ fimm~m1irw i1 ~el ~el iuti..:i '.i~Uu11'1'W '1f ti iii! 
6i!I , ,CU - . d.$ 'U 

.. ' . 

Basic Database System; Database performance management; Use of data; The objective of database 

system management; Database system architecture; Files or· Data set management and access; Data searching;· 
. . 

Range and relative system; Data de_finition; Relative model theorem; Calculus ·and algebra of relative . system; 

· Database s:ystem environment and relative; Security and reliability of database system. 

·· ECE-341 1(4-0-8) 

Digital .Circuits and Logic Design 

. ri']j'~W\9lff1'1'l~..:i11ft~Vl..:iniu\!~'W:1J1\91'.i!TU '.i~UlJlft'U mrn'l'lul'l1tft'Ullft~'.iMff mrn~Vl..:iniu 1~wioif. 
11i;iu~..:i. rnfti1ftn1'.ift~Vl..:i niu m'.ieltim1uu1..:i'il'.iftti:JJtl!uiu m'.iff~1..:i1..:i'il'.i 1 ~t1Hfoil m tif ~1 ii rnf1rn !~ 1..:i ~'j\911 

- 0 • • q . 

. . ~·· . 

1 fl']j'iJ~ CJf Im 'WI ~tlftl! ft ~el ii fl'.iW '11iJ1timilJ~1 fll '.ielel 11111.J lJ 1\l 'ii '.i \91 'j'jfl']j'{J ~ Clf I mu l~tJfti\l']j'lJ ~ cJf \l 1 m irff II ft ~el~ - q· . - . 

Switching · algebra and standard Boolean functions; number systems; qides and . number 

representations; Kamaugh-1Tiaps. minimization; minimization techniques; combinational circuit design;. circuit 

synthesis with programmable .logic devices; sequential logic circuits and memory devices; synchronous and 

asynchronous sequential logic design. 
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0.5(0-3-0) 

Digital System Laboratory 

Prerequisite : ECE-341 Digital Circuits and Logic Design or Co-requisite 

11 fi U~ fll'H~V1fl1J '.i' ~11 rn ~\Im 'lJ ! ~e:i L'ff~:Ufl11:uf'Vl1\l'V11) El ~'lle:J '1M1.u'e:i\Oi 1\1 61 h,i l'lflfll '.i'e:Je:J fl!! 11111\1 

'il'.i'\91'.i''.i'mrn~!~\lrn'lJ 

Laboratory experiments relevant to digital systems which reinforce theoretical concepts in Digital Circuits and 

Logic Design course. 

1(4-0-8) 

Microprocessors 

Prerequisite : ECE-341 Digital Circuits and Logic Design 

b1'mu\9lvmrn'lle:i\l t:u 1m1 'V'lWlfb1'!"}j'eJ{'l'W°lf1'1mfl n~:u-ff'tyty1wl'i1'1 61 'lle:J\l l:U 1m1 'V'l'J!"}j'bl'!"}j'e:J{ N\I 

nm fll'.i'!~e:i :u 1v'111 il1vm1:u~1ul:l~e:i1l mw~'W'V'l\9lrn1l'i''V'l\9l fl1Hl'.i'1'il!!fl'V11\I eJ1{\9l1t1{ m'.l1.if 1i1\111U'Wfl11:JJ~1 
' q q q 

11'W\91H fll'.i' 111 rnnrn~1vmm1fl1e:i\I m'.i' 111rnm:u~'V'l'.i'e:J:JJ m'.i''l M'u ~m'.i'unm'.i'<U'\91.U\1111~uu uioiN ., m'.i'ii 1 

111~rnm:u1:u 1m 1'V'l'.i'!"}j'b1'!"}j'e:J{ b1'm1J\9lvmrn'Ue:i\ll:JJ 1m 1'V'l'Ji"}j'b1'!"}j'e:J{~l1'Wm1v 

Ev0lution of microprocessor architectures; microprocessor signal groups; timing diagram; memory 

and I/O devices interfacing techniques; hardware debugging; memory directly acce.ss; machine language 

programming; EPROM programming; interrupt service techniques; microprocessor programming; modern 

microprocessor architectures. 

0.5(0-3-0) 

Microprocessor Laboratory 

l'lflU..:.lflUflffW : ECE-343 l:JJ 1m1'V'l'J!"}j'bl'!"}j'e:J{11~e:J!~V'Wj1:JJ 

Prerequisite : ECE-343 Microprocessors or Co-requisite 

fl1'.lii1111'.lunrn1:u 1m1 V1'.i'!"}j'b1'!"}j'e:J{~1vmEJ11f11e:i\I fl1'.i'l11fll'V11\lflm\91f1'1b1'\91{ fll'.i' u11'1\l'.i'Mb1' fll'.i' 

Microprocessor programming using machine language, Arithmetical calculation, Coding, Delay time 

programming, Input and output data transfers, Interrupt. 
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ECE-351 'j~lJ1J1'i)iWinra 1(4-0-8) 

Operating Systems 
., ., 

~ QJ V t .ct_ l '3) 'j) QJ At:::i 

1'ifllJ..Jfl'l.Jf)'fl'W : ECE-251'Y'l'W'ifl'W1'fl'.i'lb1''H:J'\JtllJ(l!!(l~'IJ'W\9Hl'WTli .. "' 

Prerequisite : ECE-251 Introduction to Data Structures and Algorithms 

od Q.I .. !All.IA A rl _d 1' Id .Q rl 9'991 
ll'W~'Wllf1E.11fltl'J~tltl Uf;Jtl\91 fl1'.i'\Jtl'lfltllJ'Vl1!\9ltl'J fll'J !'l5tl lJ ! E.l'l'J~'l11N!'fl'.itl'lfltl 1J'V11!\9l'tl'J !!(l ~~ ! 'l5 

'i 91 _, 91 "' "' 'i.I "' I 0 

1 m 'lbY'Jl'l 'lltl'l m'Ju 'J~:inmm m~u1'W fll'J!rn~m1~'Vl'Jtillfl'W fll'J! '.i E.Jfl rn 'J 11mm~uu fll'J'il~ fll '.itt'W 1 E.Jm111'il1 

ttil 1E.Jm111~1mi1e:i'W'il 1 'l m'J:O'~ m'J5'W'Vll'l!!n ~m1'Vl'Vll'l m'J:O'~m'J-ff ruru1w .u~ :O''ltt 1~ 1 m 'lbYf l'l 'llti'l u Y1 :JJoiltJ111:1 
q q u u qi: 

m1:JJunB~ti'EJ'lltJ'l 'J~uu fltJ11Vi1tl'ltJ 1 i1B'WL 'll~Yl1 'lti'J~uutt Q~Yl1'l1'W m'JilB'l tl''Wtmci'lt~u.u'm~n 'J~uuufiu&l 

fll'J!~'ll1'1l'il1'l 

Introduction to operating system of computer; Human-Computer Interaction; Processing structure; 

Process and simultaneously state; Calling system program; Memory management; Virtual memory; Input and 

output management; Interrupt signal management; Data file structure; Computer security; Condition for stop 

operation; Data storage protection; Real-time operating system. 

""' • .I • • ECE-252 1r11nn:1J'I~tl'l.Jl!tl~CUel111'l!l1'I 1(4-0-8) 

System and Software Engineering 
., ., 

~ VQJ f at, 1 '3) 9} Q.I A.ci 

1'ifltl..Jfl'l.Jf)'fl'W : ECE-251 'Vl'W1Ul'W fl'J'lbY'Jl'l'\Jtll.JJ;l!!l:l~'U'Wl'ltl'WTli .. "' 

Prerequisite : ECE-251 Introduction to Data Structures and Algorithms 

di 91 di 'l I - I ~ 91 ""'"' 
i'l'fl'lflfll'JbY'Jl'l'J~1J1J'IJ'Wl~fl'11'ltM !'HUI 'Ju!!1J1Jl!'1~b1'111u\91E.Jfl'J'jlJ'lJtJ<j'j~1J1J fll'J'ff'Jl'l'.i~1J1J Tli .. "' . . 

«1 «! "''l 91'1 "' 'i 91 "" ""' • I • I fll'J trn~llll'l'J'ifl'Wlfl'JtJ'l:JJtl'Vl 1'If1 'W fll'J'VI \9JJ'Wl'J~1J1J !! 'W1 1 'WlJl!J;l~i'lffVll<i 1i'J'JlJ'l511'1 fll'Ju 'J ~irnu'J~bYl'W 'lltl'l fll'J .. 
9} O A Cl O nil d r/ .dl 

bY'Jl'l'J~tltJ l!'W~'Wll'Vlfl'Wfl ! 'W fll'Jfl1'11'W~ f1Wfltl flll1Jtl fll'J'Vl~bYtltJ l!(l~fll'Jrelf1bYl'J'J~1J1JGJftll"ll'l!! 'J'J'IJ'Wl~ f1'1l'lfN 

'\J'Wl~ 1 mu '11~ flfll'JTI\9JJ'WlGJfffvll'i'tn1 l'VlffWflfll'jtJtJfl!!tltJ!~'l lmrn l'Wll'WTW'l tloJf'W Vi'ff E.Jl! (l~ll'W T1 \9111Yl'ff El fll'j 
.. "' q 

'i. I .Sl "' "' 'i. I "' "' • .I .I "' "" "'I rn'Jum :JJ!l uuutJ'l fl'W mrn.nT!fl fll'Jtiti mmu rn 'J um11'Vlmn~ fll'Jtiti mrnuGJftiTil'l!l1'J !'Vlfl'Wflll'1~flnEJ'Vl1i 1 'W fll'J 
q 

'Vl ~ bYtitJGJftivl l'i'in{ m 'J:O' ~Yl im nbYnu '.i ~ f1t11JGJft1vl l'i'in { 

Study the medium and large system construction; formal and architectural system; system 

construction; method and standard; development system tools; directions and trends; natural of system design; 

introduction · to . the. technique for: regulations, designs, tests and medium and large information; software 

development concepts; modules design technique for range function and range object; protection programming; 

program PLD design concept language software design; software testing techniques and strategies; software 

documentation. 
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1(3-2-7) 

Introduction to Embedded Systems 

ffmu\91 vm'J:iJ'IJ'eN'J~uu N\11'11 '11~ flfll'JVJ1\11u'Uel\l'J~uu '.i~uullff u&l fll'J'llel\l'J~uu N\I \911 m '.iffe:i fl. 

' . 
· !!um~uu N\l l'i'1un~m 'J 11.l 'J llm:iJ1:iJ 1flHrnu1 'Vl'Jmel{ m'J'l11\11u~1 :1Jflh!'J~W:i1\l'J~uu'N\ll'i'1!! n~'J~uuiluVi 11 fl 

<U . 
<!j I 

l'lfel:IJ\?lel 

Embedded system architectures; principles operation and operating system of embedded systems; 

embedded systems design and microcontroller programming; Interaction between embedded system and other 

interfaced system. 

ECE-371 1(3-2-7) 

Data Communication and Computer Networks 

n~l a CJ\91 'Uel \I !fl5el ~1 CJ 'J ~urn fl1el ~Wflel :IJYl 1 l\91 el { el 11 m ru tl1 '!1 f u 'J~U U!fl 5el ~1CJflel:iJ-W1l\9lel { ff mu \91 vm 'J :IJ !! u u • 
3f fJ/ · I 

i'u 'Uel\l'J~urnr1iel~W 11i fll'J 11n~m~u1um'ri u fll'JVll\llh!'Uel\ll!l'in~i'u 11.l'J 1 \?lflffj;'jl'il\l'l 11.l'J 1 \?lfleJnll U1Jl~el:IJ 
- I -_ I SI 

· l'iel 11'1CJ\9l'J'l fll'J~elmrnuuifo&11rnfll"h''fl' uul\9lel{1ii\9111.l'J 1\?lfleln lfl!el~1CJ'J~v~1flmrn~Ylel\l~u ~1~1JoUh!\9lelh! 

im~ 11.l'J 1 \?lfleln fll'J 1fiel rn TI'u'Vl 1\1 fll'Jfl11JfJ:IJfllni..:i~hu '11m,Jn m'J:O'l't mn~u rnfl!el~W m1:1J1.lnell'lilmm~m1:1J 

Data communication media properties; Types of transmission line; Principles of data . 

communication; Modulation; Network details; Computer network; Devices for computer network; Network 

architectural layer; Methods and procedures for each oflayer; Various protocols; Directly access protocol; Multi­

access communication; Internet protocol; LAN and WAN networks; Algorithm and routing protocol; Controlling 

data transfer; Network management; Network security and reliability; Working on network management, design 

and analysis. 

ECE-390 0.5(2-0-4) 

Pre-Cooperative Education 

uu1fil'lun~ilf 'lfru1n'!1 n'llf1m:11 m'ril frn'h 1 ~-CT \lfl:IJ 1 fl'J \lb'f~l\lel\lrlfl'.ifll'J~1..:i1u \11u1irnn 1 mhw fl · 
u • 

"' . v~ V-:::t Q.I d...:::. -=t Q.lo1 
\llh! m1:1Jil1Jel\l\9lh!lflCJ1fl1Jflf;j'l1:1Jll'.l!l'J\l\11h! fll'.i11\lllNh!'lf1\9lllf;l~eJl'lf'l"I fll'J'il\Pl'Vll fl'J\lfll'J fll'JLb'fh!elNf;l\llh! im~ 

fll'J 1 ~ l'.lu 'Jl CJ\11'U1 'lf1 fll'J m n] 11.l 'J ~1~ Velll n~'il 1'1'11mvmJ'm..:i1 u l'Vl fl i'1 fl fll 'Jb'f um 'l TW!l n ~fll '.ib'fffU ff:IJ m EJ cl' 
1.l 'J~b'f1J fll'J cl' bi''l1 fl'\) ftfl'hll 'Uel \llll'i n ~mr fli.!\91 'J ll n ~'\) 1 (Jjj'J rn, u flnllfi u~ \11 u 

-~- ---- - - - --- - ------- --- -~--~----- -~~- -----·------------
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. Concepts and philosophy of cooperative education socialization and soci~l adj tistments struetu~e_ of a 
business enterprise administrative work Flow basic knowledge of labor. laws life~style and career planning project 

planning formal academic report writing and presentation skills pi:epa~ation of resume andjob application letter. 

job application and interyiew techniques cooperative education experience of spec~fic degree programs and work 

ethics 

ECE-391 t:lann . .n 0.5(0-3-0) 

Seminar 
' .. . - - - . 

• ~ . ~ ' ~ I . .• • . • 

· ~ffv'W firnu~1i1vm~u 11P1vm1m-?i'W'lft1iJ'Uv~d1i! n1'lf11Viv 1'11'i! nflnm flilri~1mnm1 ~iu1.U V'Vll~ 
~ - . , 

1'lf1m1 fln1111~1.ijv 1~v111J11m1"1~ff1iJ.fi'virn1w~v~mvn~veh~m~1rY1m1:1Jflt1:1J-vl11\91v{ 
.·· . . 'I q,J ' • - -

T9pics assigned by instructor under the consent of the department committee; Research literature;.· 
: . .. . . 

Study .research methods for collectio~ arid concfos.ion in fields of computer engineering. 

ECE.:.491 "" .,!j tf'H fHl ff fl')fl 2.5(0-40-0) 

Cooperative Education 

i~oi.1j'U11rfhn : l~'Wtl'flflfl1ll~i~i'1Jfl~ll'W'W s 1l1fl1Wl'lf1 ECE-390 l\91'1VlJff'Vifl1lflfl111 0.5(2-0-4) fflllJNl'W'J"W 

Conditions 

. I ... .,' . " , 'j) I !JI ' 

· 1'lf1Yi111'i"1~m:r n~\911nTtt'W\Plu~~~fft11'Wm'V'l1fl'Wi! ni1n11 J1fl'Wtl' nfin111-MutJYi 2 ~iii u 
For students who have received an S grade from Ec:E~390 Pre-Cooperative Education 0.5(2-0-

4)and have passed the minimal requirements of the c~rriculum and who areiri second year or 

later 

m 1Yi1~1'W11~~1~~1'lf1m1 ll "1 ~/'Vi1v1'lf1~'V'l mi1v 'W 'Vi it ~l~ 'W wi'rfNl'Wl~lll 1~ ~ t 'W 'a'tll'W u 1~nvlJm1 
'Vl1vmJ1v~Tw~1~v1.fi'v~'V11~~1u1rY1n1rnflv:1J-Yl11\91t1{ l~'Wl1"11 1 .fnfl1'1ffWff'Vifl1lfln111\911:1J~'Viflnff\911nrnu\Pl . . -~ 

. ul'iilitl'vmd1 16 ~U\Pll'tt . 

Real work academically and/or. professionally as a full time staff in the improved workplace in an are~­

~o • . . related t~ the student's. program of stUdy for one trimester but. not less than 16 weeks 

0 
D 
0 
.0 
0 
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2.5(0-40-0) 

Professional Internship 

~ ltl ~ d Q.J .:::g .d.lfJ 9)Q..I cl 0 Q.J .C:t. I ~ 
!'l~'W !'IJ';ilt11'll'l : 11J 'W 'W flfl'fl'.l:ll'VI !~ '.i1J fl11:U !'11'W'}j'~1J 'il 1 flf!U! ~fl'.i'.i:Ufll'.i1:1'l'W fl1'}j'll! i'l ~Nl'W '.il!'J1']j'l ECE-390 

"" ""' <!/ !\91'.i!'J:Uil''11fl'ilfl'fl'l:ll 0.5(2-0-4) 

Conditions : For students who have received a S grade from ECE-490 Pre-Cooperative Education 0.5(2-0-4) 

and have received the approval of school's committee 

m1iJ Bu~ m1i'}j'1;m~ :u nm 1"il-ewn11 16 -ff 11 ~Ttt 1'Wirm"Wil1~nei1J m1111ei11 il1!'l-:i1'W ~1~!'J1<llei-:i 

Full time work performance in the approved workplace in an area related to the student's program of 

study for one trimester but not less than 16 weeks 

ECE-493 lm'l'll'W 1 0.5(0-6-3) 

Project I 

Condition : For senior student and have received the approval of instructor 

~irei 'W flrn 'W ~ rdei m ~'W 1 ~ !'lmi:u i{i'W '}j'ti1J 'llti-:i b11u ni '}j'11~ti111' u nfln£111l'W f111w;1 ~11~ei iJ au~ m 1 

t 'W!~ei-:im YI 1~mhn11-:iimmrnf!ti :u'W11\9lei{ 11~ei'V11-:i$11'Wt'W~!rl 'W iJ '.i~ t!'J']j'tJ~ti nniJ1~nei1Jei1:jfY11mm1:u 

The subject that the instructor assigns the . content topics under the. consent of the department 

committee Study research and practice in computer engineering or in various fields be benefited for computer 

engineer. 

ECE-494 lfl';i'l'll'W 2 1(0-12-6) 

Condition : For senior student and have received the approval of instructor 

The subject continues from ECE-493, which research data in engineering be used analysis, and/or 

design, and/or practice. 

0 
0 
lJ 

u 
0 
u 

:dJ 
LJ 

0 
u 
u 

0 
0 
u 
0 
u 
0 
0 
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I "" <'I 19.2.3 flli}il1'ifl!eflt1H)f) 

ECE - 321 ':i::::'l.J'l.Jfl1'l.JfliJi10'UnK'l.1 1(4-0-8) 
q 

Feedback Control Systems 

'.i~'U umufl:JJiJ V'W fl~'U '.i~uu mufl:JJU u u1.:irnrnu'flua~1-nvui! 'fl u uu ~iav.:i flW \91 fl'lb1'\911'1lv.:i 
q q 

'.i~'U u~1.:i !!N'W.fll'l"l'l.JR't1 fl 9fm1'Wa hkr1' mwl Na\llt1'U t'W i'fl!:JJ'Wnmim~ i'flm'Wml:JJ~ fll'.i11m1~t1ua~t1t1fl 
"' 9 i di 9 ya.-=1 11] "' o' y o' "'"' o' i y y i QJ "'i o' 

!!'U'U'.i~'U1Jlb1'f.lt1rnT1"l 1'W m:JJ'Wml:JJf.l 'fltl 1'l:f11i'IJV.:i 1'Wfl1b1'\ll !'.il'l'l!!a~wt1n'f1CJ>' 1Jl'fl l\91 aflb1'!!a~'W fla'l:fl'.i\91 

'lfU'fl'Ut1.:im'.imufl:JJ ua~ m'.i'l:f'fl!'lfti'.i~uumufl:JJ 
q q 

Feedback control systems; closed-loop and open-loop control systems; mathematical models of 

physical system; block diagrams; signal flow graphs; time-domain and frequency-domain responses; frequency­

domain analysis and design of stability by Nyquist, Routh-Huewitz, Bode, and root-locus methods and Nichol's 

charts; basic control actions; compensations. 

ECE-353 
.. 

~ J QJ ~~ 

fll':i1 !fl':il ::::'l'i !! ~:::; 88 fl!! 'l.J'l.J'IJ 'W fl8'U 1 jj 1(4-0-8) 

Analysis and Design Algorithms 

Prerequisite : ECE-251 Introduction to Data Structures and Algorithms 

im.:ib1'f1.:ioilt1:JJa i m.:ib1'f1.:ioilt1:JJalil1uuutl1\Plum1:JJtl1fl'w flnfi'umuuu '1um1'Vl1 ihJ \911'.il.:JWJ'l:f 
~ -cu u ,, 

1'Vlfluflm111 u mu a ~tl1 \Plu ollv :JJa ~u CJ>'t1 {\91 fl1 flCJ>'v{ \91 rn flU fl m1t1t1 mi u uu a ~11 m1~t1 oU'W \llV u 11i m111fl 11~'11 
~ < 

j) > j) :;J) j) 

fldl:JJcM'Ucift1'U'IJV.:JoU'U\91V'U1n fll'.i i UJ!!fl'.i:JJ!!'U'U'Vlal\91 oU'U\llV'Wln!!'U'Ufl1~ oU'W\llV'Wln!!'lJ'UflJTVlu1.nD oU'W\llV'U 
~ 

11il'i' 'U lU!!'U'U'VlV'flolll:JJ~!~ fl~b1''fl ~'W\llV'W fll'.il'il'.i~tl~'Vll.:J~«'U~b1''fl DUJ'\11b1'lJ'U'.itU!g'W~ 
q q u 'U 

Data structure; Priority queue data structure; Binary tree, heap and hash-table searching; Data 

searching and queuing technique; Heap sort; Quick sort; Technical design and analysis algorithm; Analysis 

0 algorithm complication; Dynamic programming; Greedy algorithm; Histogram algorithm; Minimum distance 

determine algorithm; NP complete problem. 

0 
0 
D 
0 
0 
0 

1(4-0-8) 

Compiler 

'11~ flfll'.i'IJV.:JflV:JJ l 'Vlmv{ .fll'lfl l 1tllfl'.itU fll'.il!fl'.il~tti 'fltll oif11~ fl l1CJ1 fl'JtU 

.ol o OJ g: d I _J 9 Y9 Y~ 11] o' '1 o' Q, I 

'Vl(]'hl~!!r:'l~flll'l'IJ'IJ'U\91tl'U'Vl!!'U'Utl'UGJf'! !'!f !'Wf11'H!fl1Jtyttl'lltl.:J.fll'hl1 !dtllfl'Jill .fll'hllfltl:JJ 'VHatJ'J fll'.i~'flfll'.i'H'U1tl 

m1:JJ~1 m'.i.U'flmn~t1~11mm1~11uu.:i1'W11a~m1u'.i~maNa m1.U'flfll'.iollt1~'fl'Vla1'fl~t1.:im111ua 
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Concept of compiler; Programming language; interpreter and assembler; Introduction to compiler 

and programming language design. Scanner. Compile-time error handling. Top~down parsing. Bottom-up 

parsing. Symbol-table handling techniques. Run-time storage organization and management. Semantic analysis 

and code generation. Code optimization. 

1(4-0-8) 

Intiroduction to Parallel and Distributed Systems 

Prerequisite : ECE-251 Introduction to Data Structures and Algorithms 
., 

11-a' nm'.i w'W ~ l'W •in:i \l '.i~'JJ'JJ !! "~-r;rmiJ \91 tinfi :u fl1'.ifll'W1ru !! 'JJ'JJ 'll'W l'W! 1 "~ m~111 t1 fl1 '.iB B nu 'lJ 'lJ '.i~'JJ 'lJ . ., 
1h~:in" rHl!!'lJ'JJ'lJ'Wl'W!m~im'JJ m~111t1 fl1'.ifll'W1W!!'JJ'JJ'll'Wl'WVi'l ~'l 'W fl1'.i 11h !!m:JJrtB:JJW1!\91B1 iltymw'W~l'W 

. ., 
o l l .:I "! I l S} "! o -1 l ,/ 

'lJB\lfl1'.ifll'W1W!l'JJ'JJ 'll'Wl'W!m~m~'lrnJ !l'lfl 1 'W 1" mmB'llltl 1 m \l 'i;fi1\ll'l'W~1'W!m~m'.im'W'WJJ'.i~ 1t1'lf'W'trn\l'.i~'JJ'JJ 

fl1'.i f\1'W1ru!! 'lJ 'lJ 'll'Ul'W im ~ m ~111t1 

Basic concept of system and computation parallel and distributive architecture; Parallel and 

distributive processing design; Computer programming based on the use of parallel computation; Basic problem 

of parallel and distributive computation; Network technology; Basic structure and the advantage of parallel and 

distributive computation system. 

0 

u 
0 
0 
u 
0 

ciJ 
0 
u 
0 
0 

1(4-0-8) ~ 
Computer Programming Technologies 

Prerequisite : ECE-251 Introduction to Data Structures and Algorithms 

ilmfl11-a'nnn'llB\lli'lrt l 'W 1"vm'.l1~t1'W11.l'.l!!m:u 1~wii'l1U'W !iJ~iVJrt 1'Whvm'.l1~t1'W1 il'.i !!m:JJ~\l • 

liJ'.iUf)'JlJ 

Study principles of programming technologies intend to currently programming technologies that be 

demanded by software marketing. Study overview. principles of structured and how to programming. 

c~ ---o. 

0 
u 
u 
u 
u 
0 ------ --------
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1(4-0-8) 

Computer Graphics 

.q, QJ v ' Q.I 

1'tfl'lNfl'Ufl8'W : MAT-:102 !!fl'1t)'1ff 2 

· Prer!;!quisite : MA T-102 Calculus II 

""' o' J' !J) o' 
fltllll'-11!\?ltl'.imlVl f1l11tl'll'l'U fl1'.i':i11fll fll':i!!ff~'I Y-l'1 !!'1~t!U mW.flll'J'Utl fl mrnumiu fft1'lil~1i'1~ 

'·,, «JI 1 • ' 

m11il~ f11':i~1n~111i1wml'-I m1VlnH1111':i1ff!1?1t1{ m1Ylnu11111]fit1?1t1f W'UN1 umu'1~1n 1u':i1'ilrii'ti'llt1'l1'1?1Q 
, : - • ~ I - ' . ' . 3} ' 'J} 

m11 il~ m':i ~1'1t1'll1' 11u~u'1~ml'-11riilt1'U1111 m1m~~ilt1'11ttu 'ut1'1wu f:11 uff 'lt'11..1'1 ':i ~11rnm~!!ff'I1'11mii 1 ~~ ~ 

11'1' nm11~l'l'U 1 U':i!!flrnm1Vln fll':itl'ltm1~li' ml'-lm i1t1u'il1 'I 

Basic of computer graphics, inpu t, display and external devices; C9nversion of two-and three­

dimension geometric; Clipping and win_dowing; Raster graphics; Vector graphics; ·sculptured surfaces; Lighting . 

and rendering; Viewing three-dimension projection; SECEe modeling and animation; Algorithm for visible 

surface determination; Local. and global shading models; Graphics programming concepts;Virtual vlSlon: 

. synthesis. 

.. - . ' 
ECE-35.8 m·rnt:ifl!!1J'UH'1::::W~'Wlii8'll':i::::triJ 

.J\foltimedia· Design and Develop~ent · . . . .. . .. 

mV11111'Ut1 'l~~u 'j'~ff 11 ?~m':i~1~l'J1oii't1'1 lu n1'.i':i111.u'a lJr;i~~l\?l ff'iuim u ~ N 'l (! 'lfu .u't1m111 1 ~l'J'I 
. - . . 

.· m1Vl mi'1~fll'VHfl~tJ'U 1111) 'l ttt1~'l uffm'Vl li11'11Hl'U~1#11?1t1111#1 11'1' mm~m~u1u fll':i 'l 'U fll':itltl fiu 1111 !!'1~Y-Ji1\?l 
I ~ ; .· '. qJ - ' . • I ,, . • ; ' I .. 

·i\lt1 u1~ff11 ~·i.J mw ~n1~u111m~GJft1 vJl'l'w:i1Yi #lri'l'l ~'l u n1rn~1?1 rli"W 'lu11t1 'I m':iiO~a 'lflU':i ~nt111illriu':i ~ff11 !!'1 ~ . 

tl'lfliAfl 'l u mn'hmua 1m~'lttiim11lnufiu~'1111 flN'll'UY-lfl\?l~t1u':i~ff11 

Overview of multimedia; Methods involved in integrating of all forms of digitiz~d informati<:n1 (e.g., 

t_ext, sound, graphic, and animation) 'in· an interactive environment; Process. of multimedia production; Hardware 

· : and software required;. Co~ECEtrate on· multimedia c~mposition and presentation techniques. and working on a 

. project multimedia production. 

. I 

' 

i 
I 
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- ' .., .! ECE-359 f1l'Ju':i::::1J1~.fll'VHlflllt:l! 1(4-0-8) 

Digital Image Processing 

~ v Q.,I y a.I 

1'1f11J..:.ii'l1Jf1fl'W : MAT-102 !!i'lfti'lft'ff 2 
'" 

Prerequisite : MA T-102 Calculus II 

flfl'l:l il'l-n:i v1..:.i m1u 1:::mft oli'e:i :1Jft.flTVrn1J1J~~ 1wen1 m1tie:i~.flTl'I m1 uu ft'l.flTVH~'W~~\91tlft m1.U ~m1 
'U ,, 

~ m1!! 'Vl'W.flll"I !!ll 1Jm1ri ..:.i1cjf ..:.i1if'W !! V1:1Joli'e:i :IJft.flll"I ml"I ~~\91e:ift1cjf ..:.iJ:Yil~ m1u1:::mft NmiTe:i..:.i~'W 1'11me:i..:.i ml"I 
'U 

!!'JJ 1J'J1:1J \Ol1 fl'Jtl'l!!1J1J lJ.i!cjf ..:.i!~'W fll'J'lWWfi1\9l l'lff fll'J\91'J1'il'l11l ~'W!! ft :i:! if'W 'Utl 'IJ 
g} I I 

fll'J\91'J1'il'111!bY'W fll'J!!'JJ'lbY1'W 
,, 

m1u 1::::1J1ftmV1.U'W1~p !'VlffWi'l'Vl:::iiJ v'Wml"I l'l1e:iv1..:.i..:.i1'Wu1:::~nl'i' 

Overview of image processing applications; Image acquisition; Digitization; Colors management; 

Imaging systems . as linear mappings; Image files and archives; Statistical Properties; Basic Processing. 

Convolution filtering; Non-linear filters; Contrast enhancement; Edge and boundary detection; Line detection; 

Basic segmentation; Advanced processing; Registration; example applications. 

ECE-362 
~ ' t::l, J 

fil':i ! 'll'fl 1J VI fl i'l f11J'Y11l VI fl ':i 1(3-2-7) 

Computer Interfacing 

~ IV QJ f A 

1'll'11J..:.li'l1Jf1~'W : ECE-341 fl1'Jtltlflll'lJ'lJ1'l'il'J\91'J'Jfl:i:!!!:'l:i:!'lf'l!!:'l'U 

Prerequisite : ECE-341 Digital Circuits and Logic Design 

QI d ' I rl rl A rl ... I ti 91 d I 

11 ft fl m1!'lftl:1J\91e:i1:::1111..:.i eru~ u 1rne:i:1Jl"l1!\91e:i1 u 'fl :;;e:i u mw rn 1J 'll N :IJl\91 '.iiTl'W fll'J !'lftl :1J \91 e:i q ., 

i'ltl :1J~11191e:i{ t:IJ 1i'l'.ii'ltl'W1 'Vl'J me:ifomm111~e:i :iJl?ie:i 11~nm11 u1u m:1Ja'ww1w .u~.U..:.1111:;; m1u1:::vnl'i'16*nu 
" " q 

d I .Q rl 
! 'lftl :IJ\91tl i'ltl:IJVl1!\91tl 'j 1 'W 'J:i:'JJ 'lJ i'l11J fJ:IJ 

Interfacing between hardware computer and surrounding devices concepts; Standard of computer 

interfacing; Microcontroller and interfacing; Interrupt signal programming; Computer interfacing in control 

systems. 

ECE-363 'J'::::1J1J!~..:.ll1~Hl~..:.I 1(4-0-8) 

Real-Time Systems . 
O id. A Q/I .c:::!. A 

lt 'W::::'Wl'J ::::u 1J fl11J fl :IJ'Vl l'lel 1J 'ff'WeJ.:i u uu L 11:11 'il 'j .:i 1911-el cJl.:i 'UeJ .:i'J::::U 1J fl 111 fl:IJ'Vl \91el1J 'ff'W ei.:iu uu L 11:11 'il 'j .:i 
q_ q ,, . 

.:ti Q.I <J) QJ QJ ~ Q 

l"l 'Will 'W nu 'il \91 fll 'J'Vll'l \911'W11ft 1u ft:;; fll'J'il \91 fll ':i'Vl 'Jl"I v1 m 'lltl..:J 'J :::'JJ 'lJ mll i'l:IJ'Vl l'ltl llbY'W e:i ..:.i u 'lJ 'lJ 11ft 1'il 1 ..:.i ., q 
"""" 1'1ifll'J 

1m 11:::M'1m:::19111'iJJ:Ye:i'lJ m1:1J~n~e:i..:.i 1'11e:i v1..:.i'Ue:i..:.i 1u1 unrnu~iJ~m1'Ue:i..:.11:::1J'lJ m1JfJ:IJ~\91e:i'lJJ:Y'We:i..:.iu1J'lJ nm'il 1..:.i 

i'l11 :irn..:.iiif'W i'l..:.111'\Jtl'lolltl :1Jft!!ll1J!1m'il1..:.i 11~ flfll'J'Utl'l fll':itl1'11'W~!~tl'W ! 'llm..:.inm 
'U 

0 
u 
u 
0 
u 
0 
0 

~00 

0 
0 
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0 
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Introduction to real-time control systems; Example of real-time control systems; Fundamental of 

0 real-time scheduling and resource management algorithms; Analytical and efficient validation methods; Example 

of real-time operating control. systems; Temporal consistency of real-time data; Formal method for specification 

0 
0 
0 
O:o 
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about timing constraints. 

ECE-364 1(3-2-7) 

Advanced Hardware Design 

l'll'lU-:irl'lJflt'l'W : ECE-341 fll'HJe:Jfl!!1111'd-.'.l'il'J\91'J'Jfl~!!'1~!~,:m1'll 

Prerequisite : ECE-341 Digital Circuits and Logic Design 

fll'J~1'1e:i·m 1111 ~111\9111111 l'l vm'J Hmmirn'lf~rn'1 m'Jn .:i1fi'J1~'111~.:il'l'Jrn:;; fll'JTI.:.11m1:;;'11 'J:;;19fo 

"'> o' ,J O 1rJ n I ~ "'>n I nJ c!c! ,!: "'>"'> ' d 
! 'J 'il -crtl'le:J 'J N'1 fll 'Je:Je:J mm 11CJf.:i1:'1'1:1.ll'J tl'Wl i u 'i:'l''Jl.:.1 'lfurnn 'V'l'il rn 1m:;;'lf'W 9f'1'fl'tl'W 'll'Wl \91!'1 fl 

Hardware simulation based on the use of VHDL language; Logical synthesis; Register synthesis; 

Result of the design can be implemented on _FPGA and small silicon wafer. 

1(4-0-8) 

Computer Control Systeins 

l'll'lU-:irl'lJflel'l-l : ECE-321 'J:;;11umrn1:JJile:i'Wfl~lJ 
q 

Prerequisite : ECE-321 Feedback Control Systems 

u11 u ~1'1e:J -:i 'V'l '1ll'l'lle:J..'.l 'J~11 umu fl:JJlle:i'W fl~lJ u urn~-:i1-ff°'W!!'1:;; i~ 1~-:i1-ff°'W u umimrle:i-:i 111e:iuu u 'lf1-:i 
q 

Dynamic model of linear and non-linear feedback control systems, analog or discrete type, analysis 

and design of feedback control system using computer. 

ECE-366 1(4-0-8) 

Fault-Tolerant Computers 
QJ A' ~ c/ 1 I O QJ ')) 

tt '1 fl fll'J'V'l 'W il'W 'lle:J..'.l fle:J :JJ'V'l 1! l'lti rn 'W 'l'l l 'W \91e:ifl11 :JJ11 fl'V'l 'Je:J.:.J !! 'W :;;m tt '1flfll'Jtie:irn11111!!'1:;;1:1'J1..'.l!11111 

~ 1'1 e:i -:i n~e:i iJe:i,1 n'W m l:JJ Nl'l'V'ltnl'l'lltl..'.l flti :JJVi111'1e:i1 ;f-:i 'l'll.:.J #11'W ~111\91!! 111m :;;CJfe:ivJ 1'11111 1 'l'l fl'l1 fl fll'Jl .fJ1'J'111:1.fJmqJ '1 ili 

1 \9l v 'l oif11i fll 'J'l'l N fl11 :JJU l'il~! ~ 'W 1'11t1 rh.:i 'J~111111 ti ..:i n'W m1 :JJ ~\91 'V'lm \9l 1 fl ~e:i.:i llt1°lf1vl'Wfll'rnf1..:i 11 u u ~1 'fle:J..:i fll 'J 

l1e:i.:ifi'Wm1:JJNl'l'V'lml'l 
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Fundamental of fault-tolerant computers; Introduction to designing and modeling for protection 

error of hardware and software computer; Data coding technique; Software recover; Design and convincingly 

assess of network; Building believable model using probable method; Example of protection error system; 

Means of building protection error system. 

ECE-367 fll'Hl~fll'l lm-.1fl1'l 1(4-0-8) 

Project Management 

u'W1fl\9ll~CJ1t111m'.l'il\9l fll'.i 1 f1Hfl1'.i m~111'Wfl1'.ifl1'.i'il\9lfl1'.i 1m ·Hll'.i m'.l11.:iur1'W w;1~~11iJ'W fll'.i mrn111f1:1Jtrn~ q 

" ' ' 
m'J-ff'W irn 1 m .:im'.i 1 \91 mil 'W m1:1J-ff1fl'w 'l 'W fl1'.i11 'ff(;'l Ml .:Jl'W \9'11:1.ltlTM 'W \9l!Ti;'llll'i;'l~.:J111h~mw Yill9i'i'11l"lin1 \9l'il 'W m'.i 

q u q 

H11hum:1J'ff1t~'il'.i1l'lmn'.i'il\9lm'.i 1 m .:Jfll'J fl1'.ifl111fl:IJflW.fll'l"l 
~ q q 

Project management concept Project management process. Planning and operating. 

Controlling and completing the project Quality assurance. 

1 1 "' ""' ' "" d ECE-372 !'t'lfl 'W tlrf!fl";Hl'llltlfleliJ'W1!Vlel'l 1(3-2-7) 

Computer Network Technologies 

~ ruru t d 9) .c{ I A ti 
1'11111-.Jf\Uflel'W : ECE-371 fl1'.ib1'tlb1'1'.i'Utl:IJ'i;'lll'i;'l~lmti'U1Clfltl:IJ'l"l1l\91tl'.i 

~ 

Prerequisite : ECE-371 Data Communication and Computer Networks 

~ I A r/ d I.- .ct I 9) d <;"' '19) ... ( rl d I I 

'J ~11 rn m ti 'll Wfl ti :1.1'l"l1 l\9'1 ti '.i f11'.il'lfti :1J \9'I ti tfl '.iti 'll lCJ'Vl ti .:i ti 'W 1 \91 CJ 'lff;J um w t'lfti :1J \9'I e:i u 1111 \9'11.:J "l 
• ') ') "'""' ""' 'J. f ') ~ llJ ~ ~ .,,\ 1 <'! 1 i I <'! I "'i "' 
l'Vlfl ! 'W !blCJflfl~11\9'1 !lJ'.i !\9'1fltJ'{;'l\9'1'W !:IJ!l1J11'Vltl\91'\Jl:IJ fl1'.il'lftl:IJ\9'1tllfl'.itl'IJ1CJ'J~(J~ fl'(;'lll1111\9'11.:J "] lfl'.itl'Ultl11 tlltlb1'\91 

d d d d d ,. ,. ~ Q.J 'l ' t!:l I A rl ~I ... I A QJ.c=:t, Q.J 

rn'W rn'Vlrn:IJ rn:1-mrnmtib1' t'Vlfl 1'W 1'(;'1CJb1':1JCJ tt:1J'lltin~11rnmti'll1C1fltJ:1J'l"l1t\9'ltJ'.i fl1'.iNflu{l11\9'1fl1'.i fl1'J'il\9lfl1'.i titifl 

A rl t!:{ I dd Cl.I eff A 

!!1111 ll'i;'l~1lfl'.i1~'11lfl'.itl'UlCJ'Vllfltl1fl1Jl'WtJ'l111'lf1 

Computer network, Local Area Network connection using various types of devices, BISDN network, 

ATM, MPLS, new technologies of computer network, Gigabit technologies; practice of management, designing 

and analysis of computer network. 

--- -- --- --~- --- --- -.---------- --.-- -----
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ECE-373 1(3-2-7)· 

Internet Engineering 

Prerequisite : ECE-371 Data Communication and Computer Networks 

U'W ~-w 11'1'1f1t'W1 r;iv1f11ti_.Uw':i ~EJ~VJ ti .:i~'W u ci ~ hJ ':i 1\9lf1t1cil'i'1 flfil':ill ':i':i EJWtrn~m':i 1ln11 ~tl'~m':i · 

1'V1f11 u fofl1f11ti.Uw~'W1\9lti11il\91 ~'W1\9lti11ill'l 11l'J1\9lf1tici m':i11m1~'ti'u'V'1mn'Vl'\Jti\l-.;foim~ri.:i 1~~ 1~';j1&if1tici . . cu • 

Introduction to Local kea Networks technologies and protocols by lecture and praetice; Internet 

technologies; Internet protocols; Protocol Data Unit (PDU) Packet Analysis. 

ECE-374 tlTl~~tll"lU"tt!:f11iiiil"tt6~ft'EJ"l::mmfl1a.U1a ·. 1(4-0-8) 

Network Management and Security _ ... 

. i'lflll\lrl1Jfl0U : ECE-371 fl1'.i~tlftl':i.jjt1lq!'1U'1~1f11ti<tiWf1t1:1,JV/11\9lti{ 

Prerequisite . : ECE-371 Data Communication and Computer Networks 

. U'W~tl1iim':iiil~m':in1tt'W~fi1uci~iil~m"Jm1"r:i~'V'lm~ flniil~m':iuw~MHi · fl1'Jiil~m'Jm':iVl1.:i1'W . . u cu. -

uci~m':i'il~m"Jfo1;11m1"1lmrnft'EJ'\Jti\ltf11ti~w m':i'il~ fll':i 11111~f1tim1lu11111'i1.:i'1 1'lf~ m':i'il~ m~m1ti.UwtifiN 
. . . " cu ~ , " .~ ' ~ . 

~w m':i \91 ':i1 'il ffti1J tf11ti .U1 EJ':i~EJ~ i nci ffn1;11mrn~11 fl'W i 'Wm ':ii' mlim1 "1.l~ti~ ifo i 'W fl1 ':i\91 ':i1'ilffti uu ci ~f11u fl:l,J 
. . • . - - q .. 

tf11tioti1EJ 1ici~fl':iWffflm U'W1ti!:1,J!'Vlf11 'W fofli'Wm':ifomm1:1,J~'Wf1\lU'1ti~.fiEJ 
Introduction to methods of configuration and· fault management; Accounting ··management; 

. Performance_ and security management; Simple n~tw9rk manage~ent protocol (SNI\:1P); _ Remote network 
. . . - . . 

monitoring (RMON); Study of the need for secilrity in networking monitoring and control and case studies; 

Trends in network security .. 

1(3-2-7) . 

Network Programming 

i'lf1U-3rl1JflB'U : ECE-37_1 fl1':i~t1ftl':i.jjt1lq!'1U'1~1f11ti<tiwf1ti:l,JV/11\9ltif 

Prerequisite . : ECE-371Data Communication and Computer Networks . -· · · · .· ... · . 

tttl'nm':itu':iumrn~EJ1nrnf11~.Uw ~'W'V'll'liici~rn11'i''V'l\91 1'.li'J~ fll':i 11.l"Jum:l,J9ftif1tMl'l 9ftif1tMl'l·uumJ'ci . 
' . q q . . -

· ~~1ffvl rni'iimf11ti.U1EJ 

Network programming principles; Input and outp~t; Thread; Socket programming; Multicasr ' . 
. '~ . 

sockets; API Network. 
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<'i I \J] j/ 
ECE-376 1":::'lJ'lJU1'Hl'111£.I t"J"trltl 1(4-0-8) 

Wireless Network Systems 
1 'j) .Qr. cl.,, ~ I '1 'J} aJ ~ .Q. ~ 

fll'.ibl' ~ 'Utl :l.J'a flt! :1.J'VCHl'l'f:l 'J ! l'W'J~lJlH 'fl'Jtl 'Ultl 'Jbl'lCJ fll'J'V'l \9ll'Wl 'Utl~ 'J ~lJlJ bl'ilbl'l'JTVI mrn~'J~lJ lJ!fl'jtJ 
~ q 

I !I} I I 

~w '1 f m CJ m \91'.i~l'W u-a ~m1 nrn 'W \91 m1:1.Jf:i 'Ut1~'J~lJlJ1f11t1 ~w'1 f bl'w 11~ flm1Vi'W;Il'W 'Ut1~ m 11 fl ~t1'W Vi 'Ut1 ~ . . . 
~ .c:::t. QJ.C.. I Q.J ~ .Q. O I ,:::{ I 'J) .tt{ A. Q.I 

fl'a 'WTl'lCJ flW bl':l.JlJ\91 'Utl~'lfil..:Jbl'illilllW fl'a 'W1'VW fll'J'fll'W 1W fll'fldl:l.Jbl'ill!bl' CJ!!'a ~'fldl:l.J-al'lfl'Uil~fl'a'W TVW l'!'a flfll'J 
q q UU q 'UU q 

,/ .d <V "> -=!-=! d "> "'' 9) ~ ~ ~ -=! <'f I '19) 
t'lf-a~m'J m1bl't1bl'l'J\9llJ!lJ'a~'lf\9lrn:1.Jrn 1fl'1flfi:l.J'ilHil'J m11rn:'Wt1t1n !!'W1 1 'W:l.J!'Vlfl 1 'W 1-aEJ'J~lJrnmt1'1J1t1 'Jbl'ltl 

Transmission data on wireless network system; Evolution of radio communication and wireless 

network systems; Standards and configuration frequency of wireless network systems; Principle of radio wave 

traveling; Properties of radio wave channel; Losses and delay computations of radio wave; Cellular principles; 

WCDMA communication; Traffic engineering; Handoff; Trends to wireless network technologies. 

ECE-377 m11.h::::1J1l!NtHTtytylW&i~111tH1 1(4-0-8) 

Digital Signal Processing 

A Q.J Q.J J 

1 'll'l 'lJ -:i fl mm u "' " .,, ECE-201 m111m1~111~1Jrnm~myiy1w 

Prerequisite : ECE-201 System and Signal Analysis 
QJ il QJ .::::..~ Q.J .:::::!. rl c:: 

11-a flfll'J'V'l Wul'W 'Uil ..:i m11h~:1.J1-a vi-a bl'tuilllW l'l'il \91 t1-a m 1 mJ-a..:i bl'tuilll ru vii 'J EJ'J u lJ lJ 11 \91! n fll'J mil~ 
~ u CJ CJ u 'U 

~illill lW ~~ \91 tl'a fll 'J !! 11-a ..:i 'iJ 1 fl~illilll ru ti 'Wl~ ti m ~ 'W ~illilllW ~~ \91tl {I 'UlJ 1'W fll 'Jri:l.J ~illilllW fll'J !! 11-a-:i 'ill fl~illilll w 
UU UU , UU q UCJ UU 

..::::...::::.. .::1 QJ cl 
\9l'il \91tl'a ! u 'W bl'illilllW ti 'W l llil fl u u . 

'J) Q.J Q.I 1 

m 1t1 e:i fl!! lJ lJ u-a ~b1'11..:i \911 mt1~ myiy1ru !!lJ lJ\911'1"1 Nll\91tllJ bl''W il'i 'll'eN 'J ~lJ lJ \9l ti 

OJ .c:::t. Cl.I cl 
bl'illWlW ti :l.J'V'l'a'lf 

u u 

Fundamentals of digital signal processing; Fast Fourier transform; Filtering digital signal; Analog to 

digital conversion; Sampling process signals; Digital to analog conversion; Design techniques and 

implementations of digital filters; Impulse response of discrete-time system. 

QJ j/ 

fll'Hle:Jfl!!'lJ'UU!:l:::Wl?lt'Ul<\ll'W'lle:Jilll 
"' qJ 

1(4-0-8) ECE-381 

Database Design and Implementation 

.Q, Q.J v ' Ci. cl i .Q,.d, 

1'lfl'U'ifl'lJfH'l'W : ECE-353 fll'J1!fl'Jl~l'!Ull~ililflt!lJlJ'U'W\91il'WT!i 

Prerequisite : ECE-353 Analysis and Design of Algorithms 
QJ 'j) 'J) QJ 'J) .Q, 'J) QJ 'J) 

fll'J'V'l \9lJ m:u1'W 'Uil :1.J-a \911 EJ'J~lJ lJ 'il\91 m1:u1'W 'Uil :1.J -at1t111m-a fll 'Jbl''J i~im ~'il \91 fll'J\91 n1~ 'Uil :1.Jll fll'J 
~ 'U ~ 'U 'U 

fll'l1'W\9l'fl11:1.J~:l.JYl 'U i'llt1 ..:i.u't1 lq:!'a l'i'1 CJ flt) 'l 'W fll'j'fl1'lJf.):1.J.u't1lq:!ll fll'J'l -if1111!!fl1:1.Jl'!1m'VIfll'U1-a v'l 'W fll'J ~\91 ~fl tllJ~l 'W 

91 QJ 91 9-1 9.1 Q.I ..:::::,. ..:::::.. cl t1 .c:::.. "1 .:::::1. '[ 'JJcr ... 1 ~ 
'Uillq:!'a fll'J'il\9lfll'J'Uillqj'a\911Elfll'l:ll SQL fll'Jbl''Jl..:J!!'a~'il\9lfll'J11 il'Wl\9lfl'lf !!ll~'lf'W 1'U'U:l.J fll'J 'lf rn'J!!fl'J:l.Jl'!'Jtl 

~------------------- ------ --~ ----- --~~~------
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!Ylflt 'W fovl 'W fll'Hltlfl!!1J1J~l'W iU't1l.f~ fll'H1'f 1.:i!l'W iU'mqj'1 #i''W!!1J uirrnf Utl·Hlm ('.i~1J1J iillil fll'J!l'W{j''ellqj '1tll 'il 

1u~t1'W!!U'1.:im:J.Jm1:J.Jm m~'ff:J.J). 

Database development with Oracle Database Management System (DMBS). Creating an,d 

Managing Tables. Creating and Managing Constraints. Use of computer program or database· technology to 

connect database. Manipulating· Data with Structured Query Language (SQL). Creating and Managing views, 
. . - . -

indexes, arid synonyms. Use of computer-aided design and database technology to design and prototype a 

moderately-sized database. (DBMS can be changed.) 

0 ~· v 
ECE-382 fll'l'flll'l'liltl'l'lltl:1 . .rn . ... ·. i(4-0-8) 

Data Mining' 
:i) - . I - ,' • " "f . • . --

fl11:J.Jf 1iit1~1'i't.11fit11fium1)i]1miJt1.:i.u't1 l.,!'1. iJ '.i~!tli'I ~t1.:i{ft1 lq!'1V11'i/ti1n11miJt1.:i.u't1l.,!'1 !$! fl5.:i.u't1 l.,!'1 

'JJ.d 0 0 ,.:!l.9) 
YI 'Wli'I fll'.i i'll.:il'W 'Utl .:i fll'.ii'll! YI :J.JtJ.:j 'lltl :J.J '1 . . ~ 

fll'j 

. , Q.I. . 'J}. · d, 'J} _ - _ . QJ' . , 'j) 'j} . '. -. ~ QJ': ti I 

1J'.i'.i tlltl'1 fl '.l:l ti.I~ 'IJtJ.:j 'lltl lqj'1 fll'.i !\91'.i_tl:J.J 'lltl lqj'1 fll'.i1J '.i'.itlltl'1 fl'.l:l '.i ~'IJtJ.:j 'Utl lqj'1 fll '.ifl'W YI lflt) 'IJtJ.:j fl'Jl :J.J'ff:J.J'V'l 'W li'J' ~YI 11.:i 
. ' . . 

Introduction· to data ~ining; types of data of mi11ing; ·data wareh~use; architecture of-~ typical data 

mining system; functions of data ~ining; processing data; concept description; mining association rules;. 

dassification and predfotion; cluste_r analysis; mining complex types of data; data mining applications; cui:ent 

trends in data mining. 

OJ • ,, 

ECE-383 ·fll'l'ill'lfll'l'l::1J1J!114'11tla.Jtl ·. 1(4-0-8) 

Database System Management 

~-vvt . Q,I 'J) 

1'ti'l1J'lrl1JfltlU : ECE-381 fll'J'tltl fl!l1J1l!m~Vll'JJ'Wl'il'l'W'lltl :J.J'1 
·. .ta_ 'U 

Prerequisite . : ECE-3 81 Database Design and Implementation . . .. 
• • '< - • • ,, ~ 

ffmiJ\91 t1mrn!1'W.u't1l.,J'1 ~~um~uii!1'W .u't1l.,!'1 m11iit1fl1 urnm:J.Jiillil m1!1t.1 .u't1l.,J'1 m19l1i1 l'i'.:i_ 

1m ~ 1 oif.:i1t.1 m1'1'f 1.:i'il'1tJ ;;~ :J.J'1!!'1~fll~lil!!'1 m1 l oif .:i1t.1'il'1t.1.iU't1:J.J'1 mn'i 1~1tJ 'llt1.:i 1 u1 um :J.Jiillil fll':i'il'l'W .Ut1:J.J'11rn ~ 
- 6.11 •• QJ. .-cu ' d.1i 'U d.9 . 'U 

m111ni1 tiJY11 wnmJ '1t1\il i1 t1'11t1.:i'il'1tJ iU'mrn m1u i'u'il'l 'W {f t1:J.Jm~v 1M'liu 1~ili'I ~m'V'l 1'Wm11oit.:irnu'1~m1u f u. 
- u. _dii QJ • . cl.ii 'U . . . 

1m.:ifff1.:i'il'l'W iU'm:.r~ m1u 11111iil \ii m1~r~ .:iiU'ti:J.J'1 m 1u 11111.U\il mHl'W iU't1:J.J'1$11t11~u u .U \ii fll':i'il'l'W ill ti :J.J'1t1t1i1. 
- d,!I 'U 'U . ~ cu - - 'di9 v ~ 
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Database architecture. Database Administrator (DBA). Database Management System 

(DBMS) selection. Database technology installation. Database creation and maintenance. DBMS operation and 

troubleshooting. Database security. Database performance tuning and database reengineering. Data warehousing 

administration. Database management and administration with Oracle DBMS. (DBMS can be changed.) 

1(4-0-8) 

Digital Communications 

Prerequisite : ECE-201 System and Signal Analysis 

m·rn U fl'!~ t'H1'1'Vl ~ L1 r_i{ 'Vl tj'l:l ~ U GJflJU ~'1 ~tlJtlJlW 'lflJ \91 tj:UUfl ~ l~ tj:u ~tlJtlJlW tj:u 'lf-W \91 fo 'Vl lft 

mwrnm'Vll'l\9lfa 1~uu~;o\9ltifl'lftJl'lL'IJ'i:YU'IJ'W~ mtl'Wt\91LGJfi''W GJftift11'11'1~'1 -WGifig:u ~Lg:uufl~~'W "l 1:;;uu~;o\9ltifl 
'lftJl'lUU'W~'Vllft Ltirnml'l -Wmml'l rnvlrnml'l 11im1 im1~-:i'!fti-:iri-:i~tyty1w m1ri-:i~tyty1wuuu~;o\9ltiflUfl~~-:i 

11'11 l 'WLGJfi''W f111tltJflLL1J1JL1'l~tJ'l'f 1J~ijiJ1:;;ir'Vlt fll'Vl 

Discrete Fourier transforms; sampling theorem; random and non-random signals; low-pass random 

0 
0 
0 
0 
0 
0 
0 

o.O. 
0 
0 

signals; spread spectrums; base-band digital systems; quantization; source coding; PCM, DM and others; band- D 
pass digital systems, ASK, PSK and FSK; channel coding; digital signal transmission and synchronous; effectual 

receiver design. 

ECE-441 flT'HnlfllnJ'l.J1'1'il'j'j1:1J'IJ'Ul~huymfl 

VLSI Design 

Prerequisite : ECE-341 Digital Circuits and Logic Design 

1(4-0-8) 

rn ¥11 u foei'Uti '11'1'il111 mi uu l9i 1-:i "l mrnti mi u u u fl~f111'ff~1-:i 1-:i'il 111:u 'll'Wll'l itt ill mfl fln Hf 
" 

~ti lJVl 1L\9ltl { 'lf 1 r.ii 'W fl1.1tl tJ flU 1J 1J fll 1'Vl\91'r:'l'tl1J 1'l'il1Ufl~fll111'1N'ld'1'il1 f111flfl'l:l11'1'il1 ~;o \9ltl fl \9i 1'1 "] 11 lJ i '1 

'r:'l'mtl\9lr.im1rn~tii'l1m'lf1r.ii 'W m1titifluuu m1ititifl 11-:i-:i1w~tim1im:;;m1ri -:i1-:i'il1 ! UL~tim1 
Types of integrated circuit technology; VLSI design and fabrication; using computer in the process: 

design, testing and layout circuits; Study the digital circuits and architectures to reinforce the VLSI design; 

selecting impurity factory and delivery circuit to doping impurity. 
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Pattern Recognition 

i'iflU\lrl1JO'e:llJ: ECE-359 f11'.iU'.i~:JJ'H'lJllW~f11:1W 

Prerequisite : ECE-359 Digital Image Processing 
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1(4-0-8) 

.n1w 11:1Jtt il~fil'.i u '.i~ CJn\91'1.if \ll'U n111~11u tt 1111 1 fl'.i \I i;r11\11~1111 n111~ l'.iU tt 1111 tt il~ti\I fl'. 
q 'U 'U -'U <u 

u1~nt111 m1uCJrnw~~n1:1tu~t~'U nm\91ti1t1\lrlU'.i~nt111 u1J;JiJti\lrlU'.i~ntiu 1'11uu\l~'U 111ntuu1:1~'1Jt1 ut'IJ\91f11'.i 

l'll'liru111 Yl'ln'J'fuuli\ltwn nn1~1u11rn~\11:l'a~ u1111~11:1t1\ltmrl'tClfCJu m11.u'1ii'lu1111 Hm1m11fl:11 vrn m1m~CJ\I 
"' q 

ui;i~ml:JJNl'IW 1:111'1 fil'.iU '.i~:JJltu m1mrlu I ull'i'i;r\11:1'1'1 fil'.iU'J~:JJltu ll'ICJ°l'iim11i1t\9lti{u111J11JlCJf(J'U f)ld !Wfifltu . 
"' q q 

i;r:11u~fl~m\9lt1{tiv1\11rlui'l1\lm'J ni'l~i'lliu1111fl~m\9lt11 

Overview of Pattern Recognition and applications .. Structure of a PR System. Patterns and 

features. Feature extraction. Feature vector and feature space. Classifiers. Decision r~gions and boundaries. 
I 

' 
Discriminant functions. Introduction to statistical pattern recognition. Gaussian models. Unsupervised 

approaches. Classifier Performance, Risk, and Errors. Maximum likelihood estimation. Bayesian parameter 

estimation. Formal characterization ofclustering. Clustering Strategies. 

ECE-452 1(4-0-8) 

Scientific Visualization 

Prerequisite : ECE-357 Computer Graphics 

uu 1fll'IU i'l~t'Vl flu flrl111f11 m1i;r11\Imw1M't11 u u i'l~ mTw 1Iu~1 tu u m11 <ii 1 l'lmtl' u ~ m'J 1 <ii 
'l. I I I '1 0 " "" "'l' 9.1 _!lj 9.1 9.1 9.1 
! lJ '.i tt f) '.i :lJ 'Jn Cl\911\1 'l ! 'U f) l '.i 1lli'l tl\I 1:1'tl l 'U f)l '.i tu i'l 1\1fltu\91fll1:1'\91 d I \91 Cl! 'U 'U fil 'J lJ ti 'U 'Utl ~i'j t t i'J ~ 1'111 :lJ ~ f)\91tl \I 'Utl \I 'Utl ~ i'J 

9.1~ 0 'l'. I "" "· I "" "" 'l'. I "' i 9.1 f)l'.iltf11Jtll'l1lf11'.ii'll\ll'U'Utl\I !lJ'.i tmrn f11'.i1tfl'.il~'l11J'.i~l:1'i'l1i.fllW !lJ'.iU f)'.i:IJ fil'.i\911'111:11 Ui'J~.f11'.i!tl:1'1'1\IY-li'l1:1'1'1i'l lCJ 
" I • 

Concepts ahd techniques for visualization and its implementatiok Specifically, use of 

visualization tools in mathematical simulation modeling such as data entry and data integrity, code debugging, 

and code performance analysis, interpretation and display of final results will be emphasi~ed. 
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ECE-453 1(4-0-8) 

Computer Vision 

1')j'lU-.'.lrl11fltlt! : ECE-359 fll'.iU'.i~m~m'VHlfl'l:ltU 

Prerequisite : ECE-359 Digital Image Processing 

d <1 .I <1 o o "" GJ 91 
!cif'W!ciffl'.i!!~~'.i~UU!!ff'l fll'.i!!'Vl'W.fll'W flJJfl'.i'ill.fllCJ'Wflfl fll'.ifll'W1W!!U1HI~ fll'.ifll'W1Wfl~'il~ tfl~ . . . 

. " ' 
!~CJ'l fll'.i!Wfl!W~~fl'l:IW~!~'W fll'.il!fl'.il~ttmw fll'.i!!U-:ioJfm11w fll'.i!!U~-:imw fll'.i!tl~v'Wi1-:imw fll'.il!fl'.il~tt 
" 

Vl'WN1 fll'.il!fl'.il~ttff !'VlflUflffl:lJlJ~ '.i~U11:1Jfl'l!tfm)\9l im:r~ immrn'Ufl'l'.i~UU r;ln'l:IW~fll'.itoif-:i1'W'il~'l 

Sensors; Optics and lighting; Image representation; External devices; Point computation; 

Neighborhood· computation; Feature extraction; Image analysis; Image classification; Image transforms; 

· Morphology; Texture analysis; Color analysis; 3D imaging techniques; Intelligent vision; Systems engineering; 

Industrial case studies. 

ECE-454 0 ' v Q.J 

fll '.i 'ill i:ltl-.'.l tf tl l ti fll '.i WU 1:1~ fll '.i tf '.il-.'.lfl 1U1111 1(4-0-8) 

Simulation and Modeling 

1')j'lU-.'.lrl11fltlU ·: MAT-212 fl1l:JJiil'il~!~'W!!~~fffl~lff1fl'.i'.i:lJ 

Prerequisite : MAT-212 Probability and Statistics for Engineers 
0 ,,,~ 'J) " .a..d 0 ~ 'J) dd Q.I 0 

fll '.i 'ill~ fl'l fftll 'W fl1 '.iW!1Jfl'l \91 'W fl~ fl'l ff \91 '.i 'Ufl 'l '.i ~1111 Tli fll'.i'ill ~fl 'l ! Ufl'l \Ol'W .fll'hll'Vl!fl C.11 flU fll'.i 'ii l~ fl 'l 

I ~f A.a. A Q.J I QJ . o tl ~ d o' I rs' . cl 
fldl:IJ'Wl'il~! JJ'W!!~~fftl\91 fl1Hm\9l\911m 'Uff:IJ \911!! UU'ill~fl'l '.i~!.fl'Vl! fl~fl'W'Vl!!1JU!l'l\9l fl1'.iW\9lflll'll'ifl1'.iW fll'.i! fl11 . . . 

~ I . • 

nu '.i 1 :JJ !! ~ ~ m~J! m1~tt .u'fl :lJ~ 'll'W \91 e:J'W Vi~ l! ~ 'W ! 'W fll '.i ~ l~ fl'l im ~fll '.iff~ l-:il'l1 u u U tll'l'l f u '.i ~1111 fll'.i 'Vl ~ fffl rnm ~ 
~ . 

Introduction to simulation, system dynamics, simulation basics, special propose simulation language, 

review of probability and statistical, random number generation, discrete-event simulation, data colleCtion and 

analysis, model building, model verification and validation, simulation output analysis, comparing system and 

modeling of manufacturing systems. 
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1(4-0-8) 

Mobile Programming 

1'll'lU-3fl'l..!fl6'W : ECE-252 fl1'H~ffW 11hum:J.J1~.:i1\91Q 

Prerequisite : ECE-252 Object-Oriented Programming. 

!!'W~tl11V1fl 1'W 1'1vlt'mmrn~il'lfl 1'W hvvmvn m1~~\9luu1111ifo·w uY1'1Y1vlu{mh111'11uumruffw . 
-· . q 

!!{l~YlnY11 mH1~1 oif1'Wm111.hum:J.Juu mw11m£Jm1wwi'W11urnni:J.Ju1111i1ffl£J 1~ £J1 ~r11m~ n1i:l.:i 1~1'11 
' . 

' ,, . 

ffJl:J.Jff'W1111'W'llW~tJ'W"} 

Introduction to mobile and wireless technologies, wireless communication, Vv;ireless platforms, 
. - . - - . ·. . i 

wireless programming,. language,· current language-based wirdess applications developm~nt: 
: 

ECE-456 1(4"'.'0:-8) 

Software Testing and Qual~ty Assurance 
!JJ I •' , ' , . 

m1:J.J11uu.:il'i''Wtflfl1fl11fll':i'Vl~fffl1J!m~fl111h~n'WflWfll'VICJfflvl\91'1n{. fll':i'Vl'~fffl1J!~.:iVJ.:in~'W . fll':i 
' <u . . q. - l . -

'Vl~fftirn~.:i 1 fl; .:iff11.:i . m1Y1~fft1111~~m1tl1 £J fll':i'Vl~fft111u111111:J.J. m1Y1~fft1111~1111 ~1rn~rit1rn~t1\9l1111i'11 .. · 

1~1111 m11N!!N'W m1Y1 ~fft111 m 1:il'~l111ei nm 1'llti.:im1Y1 ~ fft111 ti'lfl m~ r1rn tl' 1~ 'VI ~fft111 1 fl~ti.:i ij u ~1 -if'Vl ~ffti 11 
' 

Mi1u1 ~n'W flW fll'VI c)fu vi l'lu 11 m11~ flW fll'VICJrnvl l'lu 1.{ m111.:i!!N'W m 1u 1~niJ flW m'Vl.~tivl ui{ 
- ·_ q - - • ' . q - ' . . - - • . q ' l .· ._.. ·. -' - :-

Introdu,ction to software testing and software quality assurance; Functional t~sting; structural testing; 
, ' ' 1 

unit testing; .integration te~ting; system testing;· acceptan~e testing; test documentation; t~st organization; ·testing 

tool~; software quality assurance; software qualicy metrics; software quality assurance planning · 
' . . ; 

l 

1(4-0-8) 

Complier Construction 

1'll'1il.:ifl'11ria'W : csc-113 fll'H~fl'W 1u1um:J.Ju11111 m.:iff11.:i 

Prerequisite : CSC-113 Structure Programming 

·'llfl1J1'll\9l'llt1.:i11imrnu'1mmu'1~m1l111~1um :J.J '11tl nnn1if~.:il'i'u'Uu.:i~1uu'1 mm i 1£J1mru 
" - ·. - ' !JJ - . - ·. I .. - . " I- - - -_ - I !JJ. 

'Jfu ~'Ut1.:il'i'1uu'1mfl1i 1£J1mcl' ~'W\9ltl'Wfl11m1~ :fi'11r11iY .:i'llu.:i 1 u1 unrn 111m1~~~11n11t111:J.JN~'Vlm~ Viifi~ ~'W 

'llW ~11 Ufl n11n 1~111£Jr11u111111 'W~ri l.:it1'1~n11n1~111£J\i11111111ri1~-u 'W n11:fi'~1i'tu-Yi fl1.1:J.J1 ~1'11 i:l n'llw.~1'111 i'I'W :.:i l'W 
• ' f I 

· iuuu111~'11i1.:i nm.:i'\lti.:i mrnu'1mfl1flt1:J.Jw11\9lt1{ m111fl11~ttm1:1.J'l1:J.JW !!'1~m1ff11~1'11irr'l1il .:im1'111111'i ~ 
' • i ' 
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Introduction to translator: compiler, interpreter and assembler. Introduction to compiler and 

programming language design. Scanner. Compile-time error handling. Top-down parsing. Bottom-up parsing. 

Symbol-table handling techniques. Run-time storage organization and management. Semantic analysis and code 

generation. Code optimization. 

""' y • .I J J 
ECE-458 fll 'J"1f11 fl':i ':UJ mm \91 ~'I fll 'jctf~TI V11!1 'J' 1(4-0-8) 

Software Requirements Engineering 

~ <V QJ ' ~ ~.I cl ti 
1'lf11Mf11Jfl~'W : ECE-352 1mmrn'.i~1J1Htr:l~GJftlTI\9l!l1'.i 

Prerequisite : ECE-352 System and Software Engineering 
'J)~ ')) d Q) ~ !J) o' tlaJ Q.I G) Q.I "'rl o' 

m1:uime:i-:i mHnt11 nu F11'.i1rnmrnm1:u\9lti\l fll'.iciftivl \911!1'.i 1 fJ 'ilm i u fll'.i'VIWJ mcirn vi \91!!1 '.i 

"" 91 "'l ~I 11]" iliJ 91 cl "" a' ., 
1rn~m~U1'Wfl1'.i'Vll\l1rl'1flfi:JJm1:JJ\9ltl\lfl1'.i fllHlfl'.l:ll'fnl:JJ!u'W rn ii'! fl1'.ilfl1J'.i1U'.i1:JJ!!TI~fll'.i11fl'.i1~'11 fll'.i'ill'l 

'111!!TI:;;m'.im1 'iltre:iu .fi'e:i firn u I'! m 1:u~ e:i -:i fll '.icifti vi 1'11 n { fll'.i :0 I'! fll'.i m1 :u ~ e:i-:i fll'.icifti vi 1'1111 { fll'.i :01'1'111 rn fl'ffl'.i 'llti -:i 

91 •• I a' a' 
fl11:JJ \?ltl \l fll'JGJftl 1'1\9l!!1 'J 

Introduction to software requirements engineering; software development life cycles and 

u 
D 
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D 
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D 

requirements engineering process; feasibility study; ·requirements elicitation and analysis; requirements D 
specification and validation; requirements management; requirements documentation. 

.. 
ECE-462 'i~UU~-:!1'11.iJ'Wir\l 

'IJ 
1(3-2-7) 

Advanced Embedded Systems 
,; 

i'lf1ii'-:ift'uri~'W : ECE-361 .W'W5Jl'W'.i~UUN\l~1 

Prerequisite : ECE-361 Introduction to Embedded Systems 

'fftl 111 \91 t1m'.i:JJ !!TI ~fll':ititi mm u '.i ~u u rl-:i ~ 1 !! u u 'lJ'Wl'W irn ~m:;;'il1t1 fll'JU ':l:;;m mrn tt mti'VI 1-:i tt ir fl 

fll ':i '111-:i 1u 'llti \l 'J~uu rl-:i ~11~\l!1TI1'il1 -:i fll'JU ':i~t1n1'1'1 oif'J~U u rl-:i ~111 uu 'lJ'W 1u !! TI~m~'ill t1 
q 

Architecture and design of parallel and distribution embedded systems; Multiprocessing; Principles 

of real time embedded systems; Parallel and distribution embedded systems applications. 
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"3-IV111l'lm~EJ" 

"an1"vi11'Ylmi u" : 

"M11"lflm-r. -
... , .. 

"timnru~" 

-·a1un1'1f-r 
... ' 

"¥imu~" -

"~~rrn~m':i!.1~1fl1un1"lf1" 

d A V V .., ,. 

rUJ1E.Jrn 3J'Vl11Ylm"'mfluflnliru 
A ' . 'A .... .., U' ' 

Via.mm~ · ~m~'Vll'l'Ylm~mflEJfln1ffl.L 

' A . A" - . . A "' .., "' ' 

- 'VlmBrn am1'Jf1m1 3M11'1'1mflmflBflnttm 
-51 A ..,, A 4.1:· U v t, 

"v1a.J1 urn B1rn1111~3.J'Vl1'l'l'lmflmf!mml.im 

V13J1EJ~.:1 -a1un1'1f1'liu.M11'1'1mft'm""~ft'nml1 
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d ~ .. ~ \!.!II I ..!f..I ' 
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. . . . • I . A· I . A .d a.I '_, :. 
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t"1£lfl1Lvi1nu 1 viit1u1·1n 
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ECE-463 1(4-0-8) 

Introduction to Artificial Intelligence 

l!'W~tl111.g flm·rn1:1 ~!YI 'flU'flDtutu11h~~EJi' flTYfl'W m m1 unllwrn !YI 'flu 'fl m1fl'W 1111m u 'l ~1.h ~b1'u 
u u d.i u 

Introduction to concepts and techniques of artificial intelligence, searching, problem solving, 

searching technique using experience and criterion of practices, logical reasoning,, games playing, uncertainty 

management, probability model construction, learning and planning principles, natural language processing 

1(4-0-8) 

Neural Networks 

" !!'W ~tl 1iu 11uu1~u rn 'fl1tJ 'liw'lvu 1~mYI u 1:1~.U'W1wB 'W 11i 1 m 'lb1'~1.:i1'fl1tJ .Uw'lvu1~mYI1m ul'i 1 .:i 'l 

M'i:l fl m1'l'Wm11'1 v'W f 'lltJ .:i 1'fl1tJ'liwiviJ 1~mYI 11i fln 'l 'Wm 11'1 V'W f u u mil .:i 'l m1tl 1 m ~tJ 'liw'lvu 1 ~m 'V1 ! u 
n I o'9 jl Q.' I 

u'.i~~fl\91 t'lffllJ\ll'W\911\1 'l 

Introduction to general neural networks and algorithms, types of neural network structure, concepts 

in learning of neural network, learning approaches, applications of neural network. 

ECE-465 1(4:-0-8) 

Stochastic Models 

1itniforl'urlei'W : MAT-212 m111ii1'il~1tJ'Wu~~b1'iJ~1ff1m111 

Prerequisite : MAT-212 Probability and Statistics for Engineering 

'V1uYI1'Wm111 f m111 ii1'il ~it! 'W rl111 f u m1u nu 1f111 ~ b1'm 'W m1 w! "u ii 'W tJ 'W 'VI ti i:l ~ m 1191'~ if u 'l'il 

Yit]i:lQ!flll ~fl 1"lfm t'fl'l'I Yit]i:l~~1 m1ff~1.:iuuu~11:1tJ.:i 

Review of the knowledge concerning probability for problem-solving is related to uncertainty 

situations, decision theorem, game~ theorem, Markov chains, queue theorem, model construction. 
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ECE-471 
' "" c "' "" c fll 11! fl 11 ~'YI l:ra.J 11tih!~'Uel.:ifll11:reJl:rl 1flela.J'Yf1! VI el 1 1(4-0-8) 

Computer Communication Performance Analysis 

o .::i .::::::i. a'C:t.C:t. a'Q/9.}oa.1.ct <=:t. ..::9,1 .::::::i, rl 
u 'W:;:: 'W TYi ti 'El tJ 'lltl \15:;:: u mw :JJ'l'l 11\9ltl5i'lfn1fl'.i1:;::11 111 'tla m fl tyfl tJ '.l:;:: u um 'UM iri '.l tJ 'lll l'Jf1tJiJ'l'l11191 tJ '.i 

C:t. a' I C:t. d C:t. C:t. a' r/ 
fl151!fl'J1:;::11 m mn:.i 'tltl\l 5~1J u !"lf\l!l'l l'J1!!bl~!"lf\l 11 m nm1w fl1511m1~115~1J1J !!1J1Jt)''W l'J'.l1mrn~u uu m~ 'ii ll'J fll'.i 

,., I C:t. n I C:t. C:t. n•I a' o' d C:t. 

u 5~!:JJ'W u 5~ b'f 'Yl 1ill l'l'l 'tlti \I CJl'tJy~ \91!!15 mi~ !fl 5ti -:i u 5fl15 

Introduction to analysis computer system theory in topics: Queue systems of computer network, 

Means analysis of single system and numerous systems, ECEter and distribution analysis systems, . efficiency 

assessment of software and server. 

D' 
0 
·D 
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D 
D 

ECE-495 .... !II "" 
'YI d 'U fl 'Yf Ari 11 1(4-0-8) ~j ~ 
Special Topics 

i~e>h!1'1J1mi'lf1 : l911:JJ~rlTuni'lf1n111'Wl'l 
Condition : assigned by the school's committee 

unmm~a\l~i.l1irn'l'ilh.1i1'il~1J''W111ei11roimm5'l1nl'l m-:iirr1m5:JJfla:JJ~1!\9ltJ{ 11!am\l~l'Wt'W~ 
~I ,.. rl I .:::! C:t. C:t. a' ~ 9) 0 t% C:t. &· ,.. d 

!lJ 'W ti 5~ il'J"lf'W \91tlfl15tl5~flt)1Jtl1'lfW1fl'1 m rn flt) :JJW 1!191tl5 CJ)' \I Nb'ftl'W fl111'W l'l! 'W tl 1115 ll'J1"lfl 'U'W i l'll'Jfl11:JJ!'l1 'W 'lftllJ 
'" 

'il1mhwni'lf1 

Lecture topics on current interest and new developments in various fields are benefits of computer 

engineering. The topics were assigned by the instructor under the approval of school's committee. 

20. m 11.h~ ilmrn.1m wtt ii n1:rvi1 
q " 

20.1 fl111J~'Yl11'Ylii'fl!:r~1 
" 

i) fl tu~ m 5:JJ fl15 tlfo Nl'l 'lffflJ 11TI' flb'f 1915 ti 5~ flti1J $11l'Jtltl5~b'fl'W ~ l'W11Tiflb'f1915 dJ'W ti 5:;:: 'fil'W L l'l l'J\91111 ml \I 
'U 'U' 'U 'U 

irn~fJflw 1'il15 6'l 'W11 TI' fl'/;);1915,f W'l itl'W mrnnn (11 ~ fl'/;);1915~1\l'l 'tlt1\lrl1tl' ni"lf1iff1 m5:JJA'1b'f191{ubl~'Ylf 'l"m1 m fJ 
~ ' 

fltu 1'il15 6tl5~~11Vl l'J\I s fl'W ~-:itl' 'W'Yl nflw~-:ifJu'Ylm'Y111tl'1Yi'l 'W¢11'W'tltJ\I m51tJw tlf u Nl'l'lfau11TI' flb'f 1915 L l'l l'ltl~ l'lll'J) . '" " 
"' "" "' 2) m ~1J1'Wfll5'il l'l fl15 ! 5 l'JW fll 5 b'ftl 'W't/tl\111'(;1 fl'/;);1915 

2.1) 11TI flb'f\915lJfl15:fi'l'lYI 1tl 5:;::m'(;J 5ll'Ji"lfl/!!NW fl15b'ftl W!!bl~!! ~-:i 'l M' ,r flfffl'l:ll'Yl 511J ntl'W fl151'111il''W fll'J 
'" ~ 

!~ l'J'Wfll 5 b'ftl 'W h i"lf11! 'W '1 
Q/ tri gJ Q/ !1'.o=! Q/ -=i d 

2.2) 111:1 fH'(\91 'J L\9l'il\9l tlf:IJ'JU!!1JU fll'J'il\91 fll'J!'J CJ'W fllHHJ 'Wl'l'l1illfl'11bll l'J 
'" '" 

Q/ ..::! ti 0 o'.::::::i, 91 C:t. .d-=:1 d 'l "" 
2.3) 11blfl'/;);191rntll'il1'J l'Jtl5~'il1!!'(;1 ~tll'ill'Jl'JW!ffl:I (~'YIHr:JW lroJ) 'YI :JJfl'dl:JJA"lfl'J1'lf1 qj 'W511'J1'lfl!!'(;J~b'fl't11 
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l~U~tLU~NC'~~i111\ 

fi.\t'~U~tt.J:lff}.. ::~t1.).1.'11.BUB!1.~L,!l.~f'3 u. L~U~tLU~LllC-B11.Ut11~L~fW f7 tl.1. 11 LU'tl.l~UL.!} t ·z·s n I 

tytu z t1.~lL~w:;~LJr.~11t.t.nmmM.LU z·e 
z t\1 f1Llll9i LU::tU::t!.tt.llt.1te~Uttrmrt1~m1L.tr.WU.tcM1C!U..t.LU 1"6 II "' k • ~ I r1. !;;;I ~ 

L,!l.~llll.t1.13lll3U.~l:m te~Ut1.11t:!f11 rt~iGU.tLU 
I I 

• Ll'~f'il.g,.'11.l!LIH::l:m rt~Utl.li!f11 H~1l!IU.l.U 
I ' 

ti. l\Lll.~11 Lt.tl. t :;ttml tll~P B~» 1. 11.11113 ~1 l9 !1 ~tl.11tJi:; lht'~.f.LU "' I I 

MLltg1Ag~jlt$C-L~l3~111xu.,!1.~llU:.tm~nlW1L~L~U~U_t1.»i l3~1UC-kl-Lsti_t1.L.Jl,~f'3ll.H.fi;wm~1~lA.C'%U~C$:;M'~ 
If I t'I fl If 

11BµUZ.WiU.t'LrtU.~1Rtt1.Lf·~ C-13 JI> tl.!1-, LJ&.~ Lt.C'Ll1t1.r1f; itt.11~1~1A.N~tLUa.111!3 ~1l~t1.mµ~Ll3!1 ~UW.~UA.tt 9 ·s 

m~WUWAtt ,. .. 
N~f&~LU;;tfm~rt111~1»tt1.1'3~1t1.f1~1~Ut'~»i ~G1~LJT,~m.t:m1i t1.fi~1'!1.!1~1:;v.c-~tLUS~ t1.x~111ALµ ~rs 

z·a 13~11Llll~~~f1»i nfi;mt.f.~H.1J1tm~1~1Ac-~1Lu v·s 

z·s B~ttLlllflltt.~i»t ~111At-k1-tITTf;it1.n [}1~!hrn~uz.~ra e-yt~ttttl.L!?-lJC-k<-nB~~ 
ii I II If 

~tL~Ll3ULt?.~,td\m .. LU~Jfl:;miL.ftmw~~tL~LBUL~fll3.Jl,t1.f:-11tLC,l;f~,lfit'l3JI>~~~ L~UittLUtL~tl.~G~C-13!-L~ 

t\~tLUra~1 '1:"6 l3£t11Llllwr.t;m.tre~itLUN~l&L~t:.1l9'1iL-l.Lkltt.tfiLU'~lL~W»t ~11~L~ttLlllt.MU~Yf>t\t1.1i~~l1~::t 

t\~H.tp~t[U.LU~t1f1kB!1.lf°kL~lJltU~~,, tll>~U~~tti ~t1.~LkJ\:1-ULt!.Ul3t1.LJT,~rJU..tm~wm[}1~lAC'~tLU 8"8 
I 
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~arl6t~ 7 

· m~iJ<J:Liju~am,ftnu1 

-ife 11. m~L5M~mnT1flnm 

11.1 ·m11h::Ujur.mm1flrn.t1'ilEl~lL~~::11LJ1'ifl 'OJ:: 'l-if~mm~iWLllu-re~uf!::LL'l-\M;f1D'mmn3.1~1~u~u 
~'1ilfl11m13.11mL~~~1Jfl::LL'IJW1JCJ-liLilflt~1~lJ~'IJ~~<i!El LiJd . 

... ... ., 
"IB~lJfltLLYWIDfln'Jtl fl113-l\13J1 El 

· A Nflm'nl-n;Wu~'IJ~L~LJaJ (Excellent) 
. . " . 

B+ · r..i~mnh::~·wilu~h.nn (Very Good) 
... 

B ·r..1~mi1h::~u-ifu~ (Good} 

c+ 

c 
n+ 

D 

·. F . 

. ' II - . . -

r..i~mm1::Wu-ifuLnm..1~ (Fairly Oood) 

N~nTltl1::Uhl~µwBL~(Fair) • 
" ' 

~mmmT.:WuiMBfl'l-\ (Poor) 
" . 

N~nTn17::~i:&;f'"cifl'!J3.11n (Very Poor) 
- ... . -

r..i~fi1m7::~u-ifuqin (Fail) 

1mliJfltLLYY 

4.00 

3.50 

3.00 

2.50. 

2.00 

L50. 

LOO 

0. 

, - .· - I ·_ , . " ' ·. II , .. - .. ': 

'lumtitYl'b.Jff13.117tltl1::~\.lr..ifiLUU,::~ufl~LL'IJU~1~n~<1113.1~1~Uonu 't~ 'l~~"re~Ufl::LLUU~'leln~ . 
. .., 
. qjEJ 'liJit 

&I u·u 

• 1t(;llJfl::LLUWll1£)D'l:l7 . fl11a.JVla.JJEJ . 
. ' . . 

I . · .. · n1::u1i.m171'~r..1~u'1UJaa.J\f1nL (Incompl~te) · 

· rp· m7L7LJunTtffEJuff~UJ~iu1~ (In Progre~s) 
s . Nfin111.h::~uLtlu~v-m L'OJ (Satisfactory) · 

U · N~m'aj1::UMU\l~Lllu~wa L'.;l (U~satiSfactory) · 

Au . ~f"Ja.JL1w (Auditor) 

W fl1T11ElI1ElU11Ul'ifl t~LJ L~WEJ~Wi . (Withdrawal) 
. . 1 

X U'1UJL~il.JNflmnh::~u (No report} 

lumti1Yttau,.,ih£J1'ifl'OJ1nm7f1n'lflimni::ut1LL~~~m1~n1"1mJ.Jam.11fflJ . t«'l4r~~ufl~LL'"'"~1~nM1 

qfaitud 
., ., _, 

ro1m3.J1 EJ 

~1um~LW'OJ1nn1-n'l~fltiU3.1191~'" · 

(Credits from standardiZed tests).· · 

7t(j)Ufl::LLYWl1'f.)Dl:l7 

cs 

CE· · ~1'\.\m11.l~~'OJ1nmw~fffl1JY1~'L"lfm7Yl~f!euJJ1<mJ1U 
(Credits from exams) 

.;,.:;.-=-



CT. 

CP 

6 

~iun1~1~~'iil1nn11~nlt1V11uou~~~T~uviii1~1u~u~'1Jti 
·• amw~~)J~nl!n (Credits from training) 

~iummLMr•nnm·naumLvfa,irr~a~~1u (Credits from portfolios) 

11.2 m1 L°vi1t~11fl~LLuu4i'1anlt1 

11.2.1 m1ll1 A B+B c+. c D+ D Vl1D F 'iil~n'IBl11l~umrlhloltld 
(1) 1u,-,~f3'1f1~unfinlf1Lffiae:iilLLii1~1D~t-J~~1u~1h~Lslu'l~Lw~1~t1~qJ1~tl'n~q]1Thvi'l-\{jj 

. J . . . . . . . . ' .· . u . 

. (2) Ll.J~uul\11n Ix LLiil~~"~etm,-f\nwi.rmi1u 2 ~tllP11V1LL1n'1lt1-l!l1flm1flnlt1ti\1l'lu 

(3) Lt.l~uu'ii11n IP LLiil~ri.:iv.i~n11~n1t1111u LW11flm1~nli'lti'\1l Ltl 
11.2.2 m!L~ F immvi~e.i'OJ1n-ii'r:i 11.2.1 LLft'1 '"l~m:M1l~i.m-ro1<1iei'b.Jd. 

(1) 1u11u1'1f1~un~nli1'Wl~-fue:ilitlJ1G1'l~L4f1aeJu(j]1~.4fe:i 10. 

. (2) Lilaunflnlf1l11elm::Luuummm1LL~~l~-fum14l\1l~u 'l~tll F 

(3) Lu~uu·•.nn I x V1fi~'iil1n 2 iitJ11nltfa1n'lln.:imfln1'!~~li1il\1l lu 

(4) Ltl~UUl\lln IP Vl~\l\il1n 2 ~U\1lll1LL1n'llel\11l1flnl'lflnlf1tl~ lt1~~.:i~:nnf11t1n1V1U\Jl 
. J 
n11LU~EJU IP 

. . . . . . ~ 

··· 1i.2;3 mi-'l~ r 'OJ~m:m1lli1.un161<1it1'luit 

• ·. . 0) unf\n~th Un DUtitltJVl1u~11"rfDULiliLLWiJ L~ff1~J1'mL-if 1rf DtJ L\Ji LL~t LmlJD~fi'OJin.flruiJ~ 

(2) Unflnti1'll1\1lffEllJ 1\1l!JLVl~~li11flH LL~:: b~·n.ifl'i:il~'ii11nflMi~ 

(3) un~nli1Yi1-l1U~~uri1i.41.h::mi11m1~n~~.:ilJ.la3J~,.clLL~::m'iil11~~aauL\1'1Uf1113JL~WlfEllJ 
· .. · · 'll£J\lflmiJ~L~u11a3Jm1L~'!D~~m,7~mt1 •. · . ·. ·· 

112.4 m1"l~ IP 'OJ~ni::'Yi1i.~L~w1::u1~11EJ1'1f1~ri1un1'1f1n1\tiu~Lfl1iiu · LL~t't~ IP 11imrt£J~l~Lfiu 2 
.~ . I . 

· mflm1~n~ U't14l.:iuqJm~m1flm:orl'n~~Y1~Lflm~ 

11.2.5 m1L~ s '1tm~illi'dlut-Jam~uh.~Ltlu~~eJ L'OJ lu11m'lfl.<1i£1 'tud .. · .· 
(1) -r:tEJ1-ir1~vi~n\'f~"l1h\oiu~i.111"l~1.htu:lu~mtiu,-::~ufl::iLuu4l1~n~tli"lu'WLuiuh~uiu 
(2) 11EJ1"lil~Unflnli1~\IYl~LU!iUL~Wm3-Joifo 8.3 

· 1i.2.6 nl"!L~. u "il::m:Mll~u,-im"lil~rilVIU\1lL-flwile 11.2.5 LLqJ~~m11.l~UjuLUilEJ1"1tl~U''J m'W . 
Ltlu~vm L'OJ · 

11.2.7 m1L'l-1 Au '0Jm,:m,lli1.u11u1"lil~i!n~nli~l~i1m~~'t-X~.:iYI~WuuL7wLflu~-ha.JL7au 1\1lEJijL1~1 · 

~'" 'WUBt1n'l17£Jtm:: 00 'tl£J.:1L1i=iiL1EJ-u~.:1\'13Jlil · \i'1vnn 'bJLi]u'b.J1111~u"O.Jt 'WUUnmiEJ1"lil~u~.:i Lu LuLLa~N~ 
n17flnJ;'l · . 

. . ~ 

11.2.0 m,-t~ w "OJ:m?.:Yiil\Jil-1~.:1~1n 4 «iJ1i11~LLm'llEJ.:imflm,.~nli1Lumntcll£J'h.Jit 

(1) 1u11u1"lil~il'n~nm lcli'i1..Jei~~'lltiti£Juqi1m£J 9.2.2 
. . . 

(2) un~nli'lm~nm7~nM-1 . 

(3) 1Xn~m:ontJn~.:i~nni1~rnt1 LW11'1ffn~ni;-1~u 

0 
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0 
0 
D ~ ... 

o· 
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(4) fltU1J~ti~9iL«Lt1~mr~1n I fft~i.1~1~fl 11.2.3 (1) V11ei-ii'fl 11.2.3 (2) 

vi7mviGJaV1~#£J~U~\I UJ~uflV'l • • • 
(5) lu11m'tl~UnflnH1rmwi1tl~t~tlUL'ilfl1'm\l'Yl:;LUlJUL~£JU 

11.2.9 m1t« x 'OJ:;m:m1't~t~wn:::1u-n!l1"D"1~~uffiJ1n1w11~mt1~.:iUJ't~iJdlm1uNt=im-nlr.:~m~ ., 
flfllil 'llfJ\111m'D°1UW1 m~ri1VIUV1 

11.2.10 m1L« CS , CE , CT , CP "il:;nlt'Yi1'l~u11£11'1f1~1XnflnH1't~-n.m11LYiE.JuTEJu\ll°li'm1'1f1'ilt1\I 
m1~nlf1utim:;uuLLa::ITTt1n11flnmcm34a15m~f.J 

-ifr:i 12. m11h:::UluNt=im1~nl!l'lLLa:::m1~1mru1:;~ufl:::Lbuum~f.J 
12.1 m1tl1:::L~UNfifl11"ftm11 l-Xm~1 L~ti~Uff\11m7~n1Y1LL11lm~rnflm1-~nH1 • 

I . ... .. 
12.2 n17fl1WJtU7:::Vl1Jfl:::LbUUL\>.fiEJ 

12.2.1 1:::~1m:::LLUUb\>.~EJ Lwnfl l«~1mru'OJ1rn.mm1flntt1"1.lfl\1Unflm±1 LuLLqJfi::fllflnnflnm . · 

t@lmtnNfi'Tl)J'lJEJ\INflfJtU7:M11\1'"31WJU'VIU'J!J1'1f1nu1:::~1Jfl:;LLUW1JEl\ILL~flrnlJ1'1f1~iXnflnit1't;fru 'Vl17~1ll'"51u1u 
VIU1tJ1fJ11 LWl1fl 

12.2.2 1:::~1Jfl:::LLUUL\l~mf:::t'f~ 'l«~1inm'OJ1flNfifl11flfllf1"llehlUflflfl~1~\ILLqjL~3-JLmflnlfl'OJUn\I 
mflm1~ntt1~ri1~.:i~vi~1u1ru TV1mtnNfi'11~'llEJ\INflfJm1:::vi-:l1\l~'lu1ul-11"1EJ1'tlnu1:::~tJfl:::LLuwnEJ.:1LLqjt=1rnm'1f1 
~un~mfl 'l~-ru V111~1f.J~1u1uvi'-'1EJ1'1f1fl:::l'f3J 

12.2.3 m1~1u1ru-a:::~ufl:::LLUUL\l~lJ t~~viYJ~ilm.i 2 Gi1LL\llU'1 Tviti UJi1V1Lfl~1nnflilEJ~ 
O I ..J 
~1LL\llm'Y1 3 

12.2.4 lumru~un~n1Y1't~,-:::~ufl:::LLuu<if1en~ r tu11EJ1'1f1~~mw-re~u~aLflu7:::~t1 · 
f1~LLUUL~7tln17~1Wmt7:::~1JfltLLUUL~~EJ l-!nfJU 

~ . I 
II -' d • id. A .- A. 

'lJEl 13. fl11~\l'Y1~LlJtlUL1llW1f1LLatmi-Laam1t1U"rlH'J'lfl£)\.m'YlU 

13.1 unflnH1ri"ll'i7u F u mr:i w Lu11E.11'1f1U\1~1J~:::l1ia\1~'1fltWE.!UnEJU'l1E.11'lfl~u-ii~n~un--h~t 
'l'iil.J AB+ B C+ C D+ D \1~ei S 

13.2 un~mtiYi~~-ru F u 'Vl1ti w LuTJm'lf1L~tlfl'"lt~-lVJ:::Li:itluL1t1u11f.11'1f1~U-ii~n'Vl7El bJn't~ 
13.3 tlnf\mnm'OJa\l"t'l:::LUWLiwri,1wm171n~~~ D me:i D+ ~nfi'l~ 
13.4 Lumrum'ffi\l"t'ltLUtlUL1W~111113-J-ift1 13.1-13.3 1«l-ifw~tJfl:::LLUUn~~illf1¥-lf1~mt1ri1'VlilJ~1wJrn 

' ., "" 
1:::(PltJrltLLUUL~aEJ 

-ila 14. m7~1LLunmi1'WU'n~ntt1 

14.1 m1'"31LLunt'fmwun~nlfln~1Li'lD~W11rm17flnit1 L1mLqjunflnli1~LVi~ntt11ilu 
I II I 

mTim1flnli'lLLm t~~1uum1111wunflnli1U'.iafiwi1f1m1~nH1naH.:1 

14.2 f!mw'\!n~nl!t1~ 2 tl-n:m'YI f1n roi1vi1..!n9lua:::ftm-w-m~\l'"l 

14.2.1 un~nli1M1wtln9i Ll'im-1 



I 

8 

14.2.1.2 iXn~rn~·1fi~~'lhXn~m~m:imrm1Wit'"l ~~t:J t~~17ru1 tlXmu~111r1unf1mn 
14.2.2 iXn~m~m:imw"roViit"OJ "lQ)url 

14.2.2.1 un~rn.f1Yi1~wmd'51LLUm'trl1WLUtWl~-lLL1flLm::flt11J L~tii'Ufl~U.UUL~~tJ 
"1~'13.Jfli1m1 i.30 

14.2.2.2 iXnf1rn~nfi'l~wmr-hLLunfl'mw Lilufl~.:iqjfl lJl~~mru~ ~.:id 
(1) iXn~nm~~-.J1u1wviu1EJ1'1f1a:::fla.J'WLiiu 12 ~u'w1'lfl u~:::rreu'1.llT.:~u 

I I 
A • I 

'1:::LLUUL~m..1'1:::'1a.lf111m1 1.60 

(2) un~nH1~~-.j1u1'1-\V1U1EJ1'lf1fl:::'1a.i~~LL'1i 12.5-24 V1\.bEJ1'lf1 Lm~aEJ11l;J 
U ,J ! I 

7:::~1J'1:::LLUULfi:\m.Jt'f:::t'f3-1911m1 1. 70 

{3) iXn~nl=t1~~~1muV1u1EJ1'lila:::Gta.i~-lLLqJ 24.5-36 vit.i1EJ1'1f1 LL~:::a!luL~ 
I I 

t.1 A • I 

1:::~t1fl:::LLUUL~ftEJi:t:::a3-J'll1m1 1.80 

(4) iXn~nl!l-1~~-.j1w;iu'VlthEJ1'lila:::aa.J~.:iLL<11 36.5 \1U1EJ1'll'1 LL~:::i:teuL~"ru~1J 
,,[ I . 

'1:::LLU\.\Vri~EJfl:::fl3-J~ln11 1.90 
. " 

rjfEJ 15. j1\.\::~ll'llmun~nwi 

mru~ri1'Vlu~Jl~fuuim~un~nm ~hi'~t'r&J1n~1u1uvii.i1EJ1'll'1flfltJL;; ~~d 
~~ij-.Jiu1u'!1u1EJ1'1f1ae11"l~Lnu 12 V1t.i1EJ1'tl ij.riu:::~tl~ 1 

~~5l~1muvit.i1EJ1'll'1fl'eiul~~.:iLL'1i 12.5-24 vit.i1EJ1'lfl ijJl'":::~tJ~ 2 

~~ij-.j1u1ut-it.i1 m'lflflfllJ t~~-1 w;I 24. 5-36 viib u1'lfl !jriu~i'J~ 3 
J II &.- • I 

~V1s:l-.j1u1uV1U1EJ1'lf1fla1Jl~if~LLlil 36.6 '11U1U1'll'1 3'.ljlit:::~tln 4 

;fa 16. mm1euunflnl!tl~nnamuumu 

\Ul~&l~ 8 

n11ti'1ulau'ltnAn1t'1 

1 s.1 a-1~11'Ylm~EJm"OJ-lli ttJuunflnwi~1m1m1Ju~u t~EJ 'l\-i'fl1iXn1"1f1~'iJ::il.JL-if1~n~ L;ju~w'"l1~1LLHt 1;J 

1'1.Jm13.JL~U'lft:J1J~1m1~n-rn.Jn111h~1~1iXn1"61 

1s.2 ~ru~3-1u~'lla.:iiXnfln~1~'iJ:: 1~wm7Vi~11ru1w ttJu 

16.2.1 LaJLth.l~~~u~mYliXnftm!tl'<illmimlfi.u~J.J 
\j II .. ..t 'I ... ~ II \j _ ! St I ~ .-! ~ II ..J 

16.2.2 L~~~'Yl~L1Jt!UL':iWLU5t111JU~~:.J~m~nJ.J1Ll~') u.JUm.1m1 1 lJffriflnH1 LLH~L~fl~LL\.\tlL~~!l 

f{t~~'hl~1m1 2.25 

16.3 ~~a 1aw;re:i~rlu'11;e:i.:i'1lti~~11m17n1'l~nH1LwL1m'bhl'a~m1 30 1urim~1uwm1Tinnfln~~ 
. ' ... ~ 

'1.J"~·::!if-l~'iJ~L'il1tln'lf1 
.,!!! ... ., ... ~ .., "" u I II J!C'f ~ 

16.4 um1nl!t1qia.:1 L"lfL1mt111H1a~ L'm!Vl11'Ylm~m1rn'1um.Mu-'!uffnt1mr1 
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16.5 ·. ~EJ~L'lm~tJltl\l~n~l unfln~~~3Jvt11i'lmftEJnJlaujj~Yl~L~EJUL9i3Jlll~~L'lm~mrJ1i'lm~mh'VIU~~.:Jd 
1\1u11TI3.IL'miL;oo-oJ1nrrmifiu&1"LL~1~1EJ 
11· &,,. A A•UA 'iJe:J.17. n11'mm'fl'm'l"Jf1'Wlllff1Un'l"Jf1 

11 .1 . ~rua"umeNun~m:t1~'lJfl !i'1m=t1'ii11"1tlmeJa1un1m · · 

11. i.1 mEJ~'3i'l~LuEJuL7EJu 11.u'f1'1l11~1L~3.l3-JlLLm 'WumJn11 1 mfln-nflT™1 

17 .1,2 · ij'Jru1t£in1.:im,-flnmLL~tfJmff"119iLt\~1~1111.:iqi13-1~fi1vtu\i'! L1lu'Y!~n\1G1~ei'3ff11111'1f1'l·ffa · 
H1un1'1f1~'11ei~1mi11 . . . . .. 

17.2 unf1rim'1£J.:1Eiu~1olt1-ll1Jt1~\t~1JWl'l'n11fln~1llJ'itrnn'WuEJmn1 30 1uriau1u~wi1fln11fln~l 
17 .3 ·. un~nm~~wr:im1~'l~mEJft1'ili1'tl'Y!1e:ia~un1'lfl~13-li-rn'llfl LfiEJ1J T~w11ibEJ1"Jf1 L~L~rnfl~'3L~EJ1: . , . . . . . . . . ' . 

r:i~1.Jufl EJn£Jwi1rim1~nlf1~~ut11it1'3'dmhL~m1fln~1 ~.:ittLrltunf1nm~mL~iiu le:iuV1u1EJ1mLLft'1 · ~~ 'W 
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