
.-

tYl"11f11fl11l1IUDl 

(ti~fltY\?11tJ.ylnJ1~ CW.f1. 2554)
'U q 

(lIfl6.2) 

" 



•
 

.. 



~'I~~~Lii~I9I"lJ'eN~';n~l9I~ (Programme Specification) V1~'ItJn'l ~'I'elfiiJ')tJm'l"l~,)~"1J'el'ln'l~~19I 

V1in~j;1~ m~9l'im~~tJ\.Jm~'M)\.J~Iil:;Vil1ihrru41j;1lJ~~~l:Jrln'l~i1-m.li'lJ'1l'lVl~n~[i1~J'I..l1Ll'itJ'"l::nlU'Yl'ell'il:Jrl 

m~~tJ'I..l '5-~ fin l'iW)'l'lJ'El'lUrw.yjj;1~ nlV1\.Jl'i1~l'1..lm'EllJ~1 j;1 ~fi'l\.JP1 rw') ~~::~lJ'El l'i~ ~ n'!~n LLvi 'l'll 'I ~ LLrl:;~'I j;]~'&jl\.J 
'Ll d3 .. "I 'II U 

P) rwl ~~:; ~u m ~~ n'!;-'I'lJ 'el'l~'I'lIl/'!I 'I'll 'I'i'llI1t1 ~mnJDlJ1il'I..lVl«n ~j;] 'i' ~'l LLj;) ~:; en 'IU\.J~ VI ~ ~ m:t'l~'I ~'I sn 

u ~~iOl,Lrl''ElVll'i'll1 L~ ~ L~~'I..l'El n LVI~'eliOlln~ nlV1'1..ll'i 1~1~'elth'l~ '!I~:; LV1~I:;'!I ~ [i11'! nu fi'l,)I~~'El'lm~V11'1l 

L~'elt:n llJ~Plrw') ~ m~~nlV1'1..ll'i1'I..l~'I [i1~'&j'l'l..lf"lru') ~ ~'ItJ ~::L~tJ ~'lJ'el'lVl~n~ [i1~iOl:;'ll,)tJlihJn ~m~n L~'eln ~U'I..l 
'Ll" .. G3 .. ill 'Ll 

1\.JVI«n~{;l ~~ LVI:IJ'I :;nu~lJ LLuurn ~~tJ'I..lh~:;fi'l')I~~'f)'lm~'JJ'El'l(;J\.JL'El'l1~ 
'" '" '" 

( 

V1~,)~~ 7 m~lJ~:;n'l..lPlrwm'l"lVl~n~[;w , '" 

V1~'.ll'i~ 4 l:J'Nm~~tJ\.J'5- nrltJ'Yl€m~~'1l\.JLL~:;lJ'i':;Lij'l..ll:J'Cl'" , 
VI:IJ,)~~ 5 V1«mnru'l11\.Jmnh:;Lij\.Jl:J'CltJn~m:t'l 

, 
V1~'.l~V16 m~~~\.J'IPlrwliOl'l~d 
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'iltJ~:: Li1tJj;\"lI'tl.:t'Wi~"'n'tlIPl'i.. 
\.UJ') ~ Yi 1 -iI'tl3J.. ~ -k')hI 

2. ~'tlilib\JfkJlbbi'1:;~I'lJl';)'D1 

3. ~'D1L'tln 

a 1.<::iIl. Q""lI IV 

4. '"l1'W'J'W,..n..l'Jm'D1Y1b'ltl'Wj;}~'El~",~n~j;}'l 

5. '1Ubb1J1J"lJ'El-:J",~nMl'l 
" " 

6. ~ Cl1'WJlli'i"lJ'tl~W~'n~ j;}'l bb'C'l:; m'lYi'"lI'lrul'tl'W~!bi1'W'D'El1J'"
" 

., 
'WUl 

6 

6 

6 

6 

6 

7 

~n~ j;}'1 7", 
7. r1':lI:J..Jw~'tl:J..Jl'Wmnt:Jmmi",~n~j;}'l~iJrlrumi'i Lb~::::J..JllP1'ltj"I'W 

'" "" 
8 

8. 'tll;W~u'l:::n!l1J1~"'~~~lb~'"lm'l~m~n 8 

c 9. ~'El 'Wl:J..J~n'C'l b'C'l"lJUIi1'lU'l:;~I[;]'JU'l:;'Dl'D'W ~lbbWJ-:J bb'C'l:;rlru'J~m'l~mn, , , 8 

d ~ d 

10. ~n''WY1'"l~n''l~t1'Wnl'l~!l'W 9 

11. ~r11'WmnUmtl'W!ln",1'Elm'lvr~'W'~~'bU'W~'El~il':J..J1Yi'"lI'lrull'UnJ'l 9 

'Jl~bbc.J'W",~n~{;]'l 
" 

10 
, 

q '" ..... lV o<::lIlo ..... 

LmJ'J"lJ'El.:tn1Ji'i'WDn'"l"lJ!l-:J~m1J'W 

13. r1'Jl:J..J~:J..Jvr'W{n'l..m~n~{;]'l~'W~ Ltl ~~'tl'W l'W'ZlI"lJl~'D,/~,'t!n';)'D'~'W"lJ'El-:J 11 

""'1 " 
'Zlrl1U'W 

-iI'tl3J~ L';l'Vi1::"lI'tl.:t",in'tllPl 'i 12.. .. 
12 

12 

15 
u cO 

1. 'l:;1J1Jm'l'"l~nJ'lP\m~n 15 

2. nJ'1~lb-W'WnJ'1",~n'ZlIPl'l 
" 

16 

19 
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':ila~:: L.a!.l~"lJ'B,:j'\-l~n'&'l.. j;1':i 

4. tl..Jrllh::ml'lJL~EJ'dn'lJUd'::;~'lJm1nrJl1f1~'Wll-.J (mitjn..Jl'WVl1'1l~V1n"i 67
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69
 

70
 
ClI ..... oCt. Q/ II
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V1~n~[1id'~d1U1'1l1 (Curriculum Mapping) 
'U 'U 

wKn Ln N-n1'\.Inl':iU':i::LiJ'W~~,rnf1n~l 88
 

1. n!J1::LUU'lJVl1'1lVl~nLnru"YI1'Wn111ih::;~'lJfl::LL'W'W (Lnd'li'I) 88
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..... Q, lI." d 
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'U 
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.. 1. m/LlP11ul-.Jn1/~1'\-1~'lJ'1l1"i1/tJ1V1~ 89
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90
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4. n11'lJ1V11/'l..lf1~1nJ''i'l'W'lJ~'\1'Wm/L/u'Wm/~tl'W 92
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Go" I Q " 0 Q 

7. m'lJ..J'1l~~m1li'11L'W'W-J1'W (Key Performance Indicators) 93
 
... 

'VUJ') (;l'VI 8 nl':iU'i::Lij'\.l LL ~::U -i'UU':i-Jms~1 LU'W nl"l'lJ'tl.:J'\-li'n~ j;1'i 95. .. 
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q"I A	 <v A 

't'It1fl\T~11ftlfl111Jftlt1'~1'l.JWcn~ 

t1'1,nlftlfl111Jlmn 

't'Ia'fl\T~1tJ1UtJl~ 't'i.ft 2554 

""	 "" 1'YItnl'UfI/flW~/Illm'ti' 

. 
v "'! v

1. "j't'i tfll~:::'ti6't'i~fl\TfI"j 

rn'fll 'l'Vw : 

.fl1'1:l1~,mf)'I:l : Bachelor of Engineering Program in Civil Engineering 

. 
"'! _t':! "" 2. 'ti6'U"jWW'II~:::tf''U11'ti, 

u u 

~eH~2J (i'Vw): 
"j I II)
'lfeJU'tJ ( I'VHJ): 1f1.1J. (lfnnn2JIum) 
.d d Q,/ 

'l$'tJI1I2J ('tJ~nf)l:l): Bachelor of Engineering (Civil Engineering) ....., .... 

'l$e!fJ'tJ ('tJ~flf)l:l): B.Eng. (Civil Engineering) 

, 
~	 4.Q Q.I '" .cI

3. 1'ti'16fl'l'i"j6m'1JI'ti[l1'ti'~lil'n':::'Utl~'t'i ~fl\TfI"j (Cl1J) 

-hiii-

I 

CI	 '-=:to .... v
4.	 iIl'\.,\1'\.,\'l'i '\.,\1[1 fl\Jl't11 "j[1'\.,\fI~tl~'l'i ~ fl\TfI"j 

54 'H'l.i1Ul'lfl (l'Vllti'u 162 m.hfJnll 'lu 'j~1J1J'Vll.fl1f1) 

• 
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5.	 l\htUU'Ilfl~'t1Ktl\Tm 

5.1	 1UUUU
 

d~h.!'t1tlm,.m'j~fi1J1J1t1Jt1Jll'1~ 'Yltlflffm 411
 
CU tI u lU 

5.2	 iI1'!:1lm,r
 

~fl fll 'j1~ trw msfffl'UIrJ'U .fl1!Jl1 'Yl t.JU~~.fl1!Jlfl'l flq!J
 

5.3	 fll11\J1'1t1fl~1 

1) t111~'il fll'jfffl!Jl 1li~lflil'j~fiu iT1WlJfffl!Jll'1fl'UtJ~lt.JI'11:lJ'Yltlflffl'1'j'Ilfl'lfl'j~'Yl'j1'1fffl!J1tfll'j 'Yl~fl 
" 

eI	 , 

1'Ylt.JU1'Yll 

2) foh'U mstifl1iiflfl~llJ1flWCfi''Ilfl'l'Yltl1t.J'Il'U~1~t.J1'li'fl'l ll~~/'Yl~fl IrJ'U 1 tJ~llJn1 Ut.JU'li'flU'Itiums 

tifl1iifl fl'llfl'lfffJ1U'U fll 'j fffl!Jl1rJ'U ~fh'Yl'U fl 

3) rns1Vlt.JU1fl'U N~ rns1~ t.J'U f111'ln'U1tJ mlJtJ'j~flltlfl'j ~m1'1fffl!Jltfll'j 11 ~~ 'j ~lUt.JU'li'flU'ItiU 
.d QI ItS 0 

~llJ nemu'U rns tlfl!J lfll'Yl'Ufl 

4) 111'ln'U, tJmlJ'li'flU'ItiUlJ't111'Ylt.J1tlt.J1tlt.Jtlfl!JW':h~1t.Jfll'jfffl!Jl~'UtJ1t1Jt1Jll'1~ 'Vlo tl. 2548 . v v 

, <4 u u 4 

5.4	 f1113J113J3JflflUU01UUflU 

1 'el 

- lJlJ

~ "_I~ ,i/o d cI 
5.5	 m11't1'U1€y€ylUfl~Ul11;}m1flfl'!:l1 

111'tJ1t1!tyl1~t.J1 ffl'J1l~t.J1 

6.	 U01UiI1'W'Ilfl~'t1afl\TVl1Ui;1:;m1-wm1Wlf1~iffi/1'11'U'VflU't1afl\lVl1 

- mlfl~~'jtJfutJ~'1 'V'l.tl.2554 tJfUtJ~'1'illfl'Yltlfl~m1tl1fl'j'jlJtllffmuwcnl'1 ffl'1l11'l$11tl1fl'j'jlJ ~ 

lmn fl.tl.2549 1ilflfffl'U.fl1f1fll'jfffl!Jl~1 11 fl.tl.2554 

- fI t:l1 ~fl'j 'j umnl 'j ~~ 1t1l'Wfl1'l$11tl1fl'j sutllffl'1 {U~~'Yl ffl t.J1 fl'j 111 'U 'l$flU 't1 tl fl~~]'jtJ fu tJ ~ 'I fl. tl. 

2554 l'U11'j~11t.J'U f1f'l~ 2/2554 1rlfli'U~ 9 fJlJ.fl1i'Un 2554 

- f1W~fl'j'jlJfll'j1'l$lfll'j lJ't111'Ylt.Jltlt.J1tlt.Jtlfl!JW 111'U'l$flu't1tlfl~mtJfutJ~'1 fl.tl. 2554 Iums 

tJ'j~'ljlJ	 f1f'l~ 2/2554 1rlfl1'U~ 16 fJlJ.fl1i'Un 2554 

- ff.fl11'l$lfll'j lJ't111'Ylt.Jltlt.J1tlt.Jtlfl!JW l11'U'l$flU't1tlfl~mtJfutJ~'1 fl.tl. 2554 1'Ufll'jtJ'j~'ljlJ f1f'l~ 
tAQI.cf Qlfl' 

2/2554 iumun 23 fJ1J.fl1fl'U'Ii 2554 
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.. . , 
- (;1'J1111'1'Y11'Y1111l:llr:l1:1mlm,mr fl'U~~'Vi~f1(;1'mui'1J1h'~ 'Vut 2554 i'Uf11~U~~'lf11 t1i'~Vi 2/2554 l~fl 

q	 o:u q q 

,
'" ..1'UVl 7	 'Vlfj£lJ11f111 2554 

-'Viftfi(;1'm1fl'1fin111111i1 'Vl.fl'. 2549 '~H1Jm'Ji'1J·H)~lllfi(;1'.fl11fY1mi'U(;1'1~11fl'1f1'J'J111111i1.. . ,
"" '" ..('Vl.fl'.2549 - 'Vl.fl'.2553) 111fl1'U'YI 11 ~"l1f111 2553 

7. t1l1~'W-ra~h.!fl1'jAN£lU'W";'I1~flU~'j~ijflWil1'WUa~~1~'j91l-A 

'11 ~fi'Q;;t~ ~ fI1111'Vl!nuIrlllH 'Vl 'if.)Wfll'Vlll "l~1J1;t 'Jj1'U;t1111J1mj 11..1 tJ W1\Jih ~ ~1J U1qjqj1 ~~ 'Vi l:lf1'!m 

lfl'1m~11fl'1(;1'm,jwc¥i;t(;1'1~11fl'101'J111mil iuiJ 'Vl.fl'. 2557 

, 
lCl lC:l ... 1 \tI" U 0 e:r .ct

8.	 B1"'W'fIa'1~1'jau'j~fl81.J &P1'11tHa'11'j;)fl1'jflfl1l1 

~1l-A'jl"fll'jUt1~~91tTll1fl'il m111milnm'm"l~Fr~liifl~, O111VlN'I1"l1~. m 11'1f"l U~~Vl1'U, O11J 

, 
, "" '11 'U1 fJ -HI.H) 'U <:'J 

~1l-A!8fl"l-A 1J1't7'Y1~U~fi£ll: 11~llrl'U, nenuuu, 11J!l'i1Jlnfl(;1'!1~: fI11JfJ11~l'\.Jfifl(;1'~l~ vt~'\.ll 

9.
 . 
""'lHI-l-Al3JtTQt1 

.. "" fln.r~ llllfl1'j fl fl'Y 1 

~'lf1lJfl'1(;1'm1'ilT;;6 ~~.i'JW"l -«~.,j'1wi 

(x-X)C(X-X)OO(X-)C(-x) 

Ph.D.(Civil and Environmental Engineering) 

Ph.D. (Construction Engineering and Infrastructure 

Management) 
.. 

1fl'.1l. (1fl'1m'J11Vl1Wlllfm.J1) 

7 

" ~~.'4tJ"l ~~~1~~W* 

(x-X)C(X-X)OO(X-)C(-x) 

~~.umw ~'I:Ijn'il 

(x-X)C(X-X)OO(X-xx-x) 

~~.'\.Jm fiml0'1 

(x-)C()C(-X)OO(X-)C(-x) 

Ph.D. (Civil Engineering) 

M.Eng. (Infrastructure Engineering) 
tI A tI Qll tI 

tJ1'ill~lJ1~'I:I! 1 • m'4(;1'l(;1'U 

(x-X)C(X-X)OO(X-xx-x) 
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4 
'VO-UUJa'Qi3 

" '" d q 

m~l'HJll'UL'VW':i Lff':i'iln'il 

(x-xxxx-xxxxx-xx-x) 

q .o!l

flWl fllm 1tl fl'U l 

M.Eng. (Structural Engineering) 

"'''' '" "'''' '" tll~l':itJff'il'il'W'Uli ,"'l~\JIl'U'U 'V1 

(x-xxxx-xxxxx-xx-x) 

1f1.11. (1f11O'j':i1l1mil) 

, 
10.	 tTfJ'l,rneUVlfll11;UUfl11lftlU 

JJ '" i"'jJ d'" G' .J 4
10.1 'YI 'fJ ~ L':i tJ'UtJ ':i ':i rJl rJ ''If'YI'fJ ~tJ':i ':i tJl rJtJlfl1':i l':i rJ'U 'j 111 U"'~ l1tJ ~ u 'j 'j tJltJtJlfl1 'j tl'U rJL fI ':i 'fJ ~ 11 tJ 

1'V1Vlf11ffl1lfU"'~I'V1f11'U 1",v 1l'Yl11'V1V1'tltJ1'tlV'tlmJW ~, 

10.2 't1'tJ~L~tJ'Uuii1J~m':i i~'fJ1fl1':ifJ'U6LfI~tJ~ii'fJ1'V1V1f11ffl1lfU"'~L'V1f11'U 1",v 1l'Yl11'V1V1'tlV1'tlrJ'tln1JW 

10.3 't1''a~UiiU~m'j1~Vi~mfl1'jtl'U6Lfl~'fJ~iitJ1'VlrJlf11ffl1l{U"'~L'V1fl1'Uhv ll1111'VltJl~tJ1~V~n1JW 

10.4 'YI'W 1rJ~1'U ':i l"lfnl'j 11 "'~fftll'UU'j ennums:1:l 'U 11 'YI rl ~~ ~l'UIL ",:::i ~n~l'U 1~U Ii 1 m ~nn 

'lmU':i~'V11'U 'V11~'YI"l1~'Jj''UtJ'V1 1fl'j~ nl':ilim"~l~ 1H~ l'UfltJ'Un~l1lbh~'il':iU 1 ':i ~~ l'UfltJ'Un~I1lV~l1 H L1:l'U~'U
'II 

J 4 v .e.
11.1	 a'tI1Um1tl.\111tlfl11Tf~UlflHltl1'U!fH) 

fl11111'il1 ~I~U 111l~'a ~mfl'fJl1lffl'YI m ':i ll'fJ'U ff ~ N"'~V ms 'WroJ'U 11f1'.i 1:l j n'il~'a ~U '.i ~I 'Vl f1J'U ii 

':i 1n~'I1 'U ~ -fflflUm ~~ ~'U 'V1 'U ms Nii I1lU"'~U'.i ~~'V1i mow~'a ~~tJ1'U m ':i Nii 11l~ ~ij fl1111 ~ tJ~ m ':i1f11n ':i 'Vl N ~ l'U 
,jJ t.I cu q 

1 tJlillv1tJS111'WroJ 'U llf1':i1Jj n'ill1~~ff~fllli 't1'ijfl11111~ SqJfl11'Y1-u'1 ~~l1'il~U'U ms ~~ 'VJ'W~1'U1Pnm~ I1lffll1n'.i'jII ~ I 

n nmflff1'W iiIL 'W 11-u'1l~V1V~ 11~1l1Jln~'Uu ~~l 1:l'U1il'l 'Ul;f1'V11~ u 1n'a~1~ ~tJl.atJ ~ i~ it1:l 'U ~ 'V1 ':i ltJ n'U~ i N 1'W. 
'VlN~1'W 1f11n'.i 'j II1Vlil~~l 1:l 'Ufflli 1HlAU1flfl~'U~'U jl'U ~~ fl1111-fflflqJ L1:l'U 11~ \ltJl~tJl1'4 'UIums i roJ'Wl 

..	 .1 oJ ~ QI '" '" JJ '" ~I 0 0 c:lt JJ oJ
lf1'.i1:Ji n'il'fJ'1Iffl'YI n'.i ':i ll~'a~lJ ':i~I'Vlfl C1S~ lJ~~U'WtJ~ llfl1111l1ltJ~ n1'.i'an!lJ'W~1'W 1'Wllln LL"'~~ lLlJ'W 11l'a~ 'Vi ~'Wl 

if11m1tJlil1'Un1'.i'a'anutJu i~tJi9)l'Wl 

J4 OJ v u 
11.2	 a'U1Ufll1W1110fll1Tf91lUlfll·ur'Ifl:JJ11i3~191lUfi'.i1:JJ 

nl'.iWroJ'U 1'V1l~ ~'1Iffl'Y1 O'j':i llijfl11lll~tJ1Iii tJ~ nu m 'jLU~ tJ'WILU"'~'Y11~ ff~ flllU'"~1roJ'W li'j 'j 11 
.,.	 . 

~tJ~n~ II'!ill''If'W 'a~l~uii Lffli1J.i1~ ti~ lJ'U1f11mli~'U 'atlLm1tJ'ill n iifl11ll11fV1'Jj'lqJl1fl1:J~ 1'WI;~ if11 fl':i 'j 1111 t{1 
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12. CJ~n'i::'YI1J~'1n rll'il 11.1 LL~:: 11.2 ~'iln1'i~~'\.I'1V1-crn~liI'iLL~:: 1'l,)'11JLnll')i'il~n1J'~"'\.Ifin~"II'tN 

'ltt'lTU'\.I 

12.1 n1'i~lPlJ'\.I'1'wcrnlll~'i.. 
L~tl~'"l 'In L'"l1C1j L~U L~mrl'fl~~'1'.~ mnJ'1I tl~lh:: LYll"\lnu ii'I~~~[;t.J'W'Imh~ j;]tl L~M n1'1 

'i'l-:JYl 'W ~ 'I'W fi 1fl'"ltl j;\~ 'I~n 1UJYlnn 'I "I'll')'Wij LL 'W,) 'NhJ'1I u '1 u 111') L~).J).J 'I n=n'W LL 'i'l:: Lt] 'Wl\.11'W-n I"\Yl 'I~U,) ntl tJ'I~ 
"I 'I"'II 

j;]'fl L~tl~ 'fi''W~~ I:-J'i'l c;1'fl mn~"Jij.J'W'ILI"\1~,:fl'"l'lJ'il~lh::LYlI"\ i~\fL1J'W~m'lun'W~~'I-:J'I'WYl'I~~'I'W';) I"\')m'1).JLmn ~ 

c.l(9) LiJ'W~'I D'I1~1.JLfl rl.ff'Wi'Wj'l'W~ij m'l~ ~'Irllkl LiJ'WD'"lc.ltJ Li'fl~'1'WL un 'I1~~'W'I LI"\ 1'Mjfl'"l~ ~ ~ 'I~ n 11~'lJ'f)~ 

1.J 1:: LYlI"\ ~~U '"l'"lU'W ~~ij m 'I).J ~'f)~m1~n LlJ'Wr.i '1'W')'W).J'I n LLl'l::~ 'I LiJ'W~'f),J~,JY'l 'I';) I"\'m'1LtJ D'I1'W n '11'11'11 n LLUU• 

'llt.ntJ ~,)'lJ'fl~~(;1~'I~ m1).JL'Wmrl L'fln'll'W ~'I'W';)I"\')m1~LtJ D'Ii')11.J'"l::i1~n'Mru:::LiJ'W~'I'WL~tJ')L~'El~nUL"I'1-:ln11 

~'I~l~'ll~I:-J'i'l~UL~tl,Jj;]'flrjrumY'l~f)j;\Ll11tJ1.J1:::n'ilU~'dtJm11.J1::~n~il~~n';)'I1'1m1tJtltJ6 ~'I'W~~n ~'il ~~n 

';)'I1'1f)I"\')m1).JLrlN~'h.:J f)1"\'dnn~U1~'IN'I'Wn'il~~'I-:J f)1"\')m'1~m1'11'W~-:J f)1"\')nn).JLL'\.-Irl-:l,i"'I f)1"\'dnn~1.J~Yi 
dJ 

LL'i'l::j'l'Wnn LL'i'l:;f)I"\')nn).J~'I1'd'"l 1'W~n.ff'W(;1tl'Wj;]'I-:J1'lJ'El-:lm1c.l~~'h~LL'i'l::~Jij.J'W'IL"'Nm1wct~1 L"Jl\.l rns 

tl'flnLLUlJ m1n'fl~~'1~ m1u1'\.-1'11 ~~'f)I11'"l'Wm1~'1L~'Wm1LL'i'l:;m1U'lN1n'M'1L"'Nm'1 ~,)'fltJ'1~~'I'W~I"\')nn~• 
Lt.Jfn 1~ LLn ~'I'WLrlN~~'I~LL'i'l:;~'1'W~'Ifi'11ru1.JLflrl~'I'\.-I1m'fl~ful-l "').J~l'l'W~~tJ L'll'W ~'I'W'fl'I m1lf~'lI'W'1(9)L~n 

~ 

LLf'l:;'lI'W'I~1mk! ~'I'W1:;UU~(N.J'W'11::UlJ'lI'W'i'l-l~'f)~'I1 L'll'W -l'l'W(l'W'W ~:;Y'l'l'W L~'il'W vhC;'1l Yl'I~'1r11rJ ~'I'W 

'I1f'l1.J1:;Yl'l'W L"Jl\.l ~'I'WL~tl\.l eJ'ItJYlI11J'I LL'i'l::'ti'l-:JLnlJJ'I-:l'l'W1:;UlJ1.J1:;1.J'ILL'i'l:;~'lJ'I.n1J'lf'l L'Ii'W ~'I'W,f'l1il ,f'l-n"~• 
;-:l-:J 'I'W wi 'I-:l11'W~'I'W~I"\'d n 11).JLu s 'IL~ ~'I'ifi1 "I'd 1~ ~1 rlrue f.1 'I~~-l j;]tl n '11'11 u 'Iu 1::UlJ LrlN ~~'I~i'W tjl'W'lItl~ 

~ ~ 

l~rl).J~i1m 1'lJt.J1I:J ~,)'11tJ'I~ 1') 111 L1') L'Ii\.lL'Wm rl1~'IItl~1.J 1::LYll"\lYltJ L~tl1tl-:J 1lJLrlN n1'1~Jij.J'Wli'W~'I1 'ItJ~~Yl:; L'i'l 
, ... 

Jl'lrlL~.y1L1J'WLL'\.-Irl~1,)~~J'11~Yl1Y'ltn m~~n'll'1l~1.J 1::LYlI"l L'll'W 1.J'I~~ill~\.l tJ'I~Y'l'ln m'\.-l'l1Yl:: L'i'l LL'i'l::LN,J'I'W 

tJli1i1'1'1~m1~'\.-I~'In",g:nmJ1::LflYl ~,J~'f)~mm'l1'11tlnLLlJlJLL'i'l:;ritl~~'I\lfi'fl'W~'I\lL'UYn:::L'"l'l:;'"l-:J L~L~).J'I:;~).)nu. 
m::lJ'd'Wm11:J~j;\ 

~hunf)'ll'If)1"\') n n).J1"\ '1ll~ 1LLf'l::Yl rYltJ'l n1 ).J'" 'If)Ylm ~tJ'd ~tJ ~n~ru ~~i1 rl':l"UJYI~'1l).)L 'Wn11 

~u'Wm1Ml'W i~Yll~ ~l\.lrl rul"l'l1tJ L",1'1l~c.lmLrli'1l-:ljj'1l'1l'lrl'l1~m'W~ ('Ll11m'tlY'l1:;h~'tJn1.J~lJ~m11'W'i'l'd'W 
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LLI:.I'\Jm'3~Iijj'\nl 
n'R~V1fi•Lt1~~'\J LLtI'R-3 

0

n1Jrl,)I),1~'il,ml~v1~mrl;:jLL'i'l:: rl,) 12..1 ~'il~ nl~'IJ'il..:lm rl13 LL'Z'l:: 'IJ'il..:l ~ L1tJ'l..l(;] 'e) fil') l),1lLL 'Z'l:: rl') 1),1 

L'tJn'll\J ~,)2..IhJm~'!Jf1J'1JN1~ L'e)n'll1J v1'U~,rtl'IJ'e)'l'\.1~n~f;)~.	 " 
- t11LY1rl~'W~flU1'\.1,j1 mVD1'Um~ - nmlW.J'i'ln1~U~::L~1Jrl,)I),1-W'l 

L1uunI1~t)'W LYJ!l L~)J PIn tlJllW ~tlL~'lJ!l.J~L-nUru-nL91~1!l'Wl[j~I~ 
" 

r
 .... oClo d '" I 

UnJ"YlIPl'VI~'e)'UltJ91-.l'e)EJ1'l 

~~~IL'Z12..1'e) 

n 1 ~ U ~:: Li1 'Ut:J fllPll 2..1 n e n u 'lJ'il'l~1~1J~m1i'j'lllm~ 

),11m:il'UrlnJ') ~Vi ~~'e)\J'"l::~'il~ - ~ 1 'U')'ULfi1 Nn11/n'"lm~),1~ L{h 
d.I 'II" '" 

~12..11~l:l1~ LLfl::U ~::Li1'UeJ'i'l L~LiJ\J U ~:: LtJ'Il '11" (;]'il'Il2..l'll 'U LL'i'l:: rl ') 1),1 • 
'tlth~~ m~~t:J'i'l~'H~'"l 

- ~iJlJ~~1J1~iim~lJ~m~i'j'lllm~ 

LLn'il~r1mmtJ1J'tm 

- tl~L~~).J1~s:Jm~t11F1,)I),1~i~l;nn 
" 

ill F1 Y1 ~ ~ lJ ill rt U5u~ Ll rl :: 

-.l1\Ji'j~EJ L~'ilt111u1:n/Oj~'l 

4. uuun 1 ~~'l L~~),1n1 nTEJ \Jn1~ - L~).J ~\J v1rns e 'ill/Oj 11 111 \J n 1 ~ - eJ'i'lni n.h:: Li11JU~::~V1fiJll'Y'ln1~ 
J c:::liI	 "~'l ...... .J",,~

~'e)1JY1 LiJ\J~L~t1'ULiI'U~'Ul1n'Z'lI'l	 ~'l L~~).J C;! L~tJ\J Llh..l ~ \J 11mnol ~ 1J '"l (;1 rns: ~tJ\J m ~'Z1'il\JY1 L'U 1J~ L~tJ'W 

nl1~tJ\l1 LiJlJf1lJ£Jn~I'l 
"	 " 

~) 

~ 

13
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.. 

"1
 

LLJ:J'Um<;';(ijJ'UI/ 

LtI~~'UUtl~N 

.. 
mnl'Vlfi• 

, 
r::lJlJ~1~~'lJLYlf'lL~'El~hJ~~1~'El)J ~ H ~::lJlJ ~ 1 1~'lJL Ylf'lL-W n1 ~~tJ'lJ~ 

~ ~ 

- ~~ L~'h n 1 'j'1.h:: Lii 'lJe.J 'l'l ~ Lil 'lJ - e.J'l'ln1n.h::Lii'lJn1~lJn"1e.J'i'l~1L~'"l 

vr~\JI rnd-nt)~ ~ L1UU ~'l~1'1P1 n'l..l1::~~ r1-nt)~n'l1~111'lJn,1 
~ , 

t11::tJ n ~H L'Yl ~L'lJL'i'lEJ LLft:: LL'i'l::Wt;,l,J'lJ1m~'lI'El~~L1tJ'lJ, ~ 

~1)J1'j'n\\ ~rwl n11~'l1)J~~ L1mJ - ~1'lJ'l'W~1tJ~'ll1~1-n n1~L1tJ'Wn1'j' 

- ~1'W'l'WL~Nn1~ LL'i'l:::~1'W'l'W 

'lJn~m~1~L~1~'l)J 

. 
~~tJfi~1)J LL'i'l:::'"l~~tJ1m~rul'W - r.i1'lJ'l'W,rn~n'l~1V1L~1~'l)J 

~'Il1~"foj~f'I'lnn)JLmn 

- ~~Lt'l~)Jl~~L1tJ'Wi:i;1nh'::l'lJn1'j'.. 

,.,.... 
~1)J1 ~nlJ m,nn 1~r1'l1)J~'Vl L~tJ'W 

~ ~ 

d Cll "I
)J1 L"foj 'El LlJ1 1tJ)J~ 'l1)J"foj ~'fl)J n 'El'W 

li1,n'W'"l1~ 
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1.1 

Mm~ihJiJ./EHm~i 12l1Jli'\i,xlii'i)Jlirtnl'j'Mm~n LL~::LiJ'W'j'::UUni'j'~m~i~Iij:;~'i)~4'li'\L~ijm'j'1J5'lJ~~i'W1\,1 

t'\m'W1J'j':;n'fl'lJnI'j' lilI~m:;1J,)\,InI'j'~~nlij~m~I~1'i)LY\tI1JLYh m~~~~n'l'\mihw\.,lfn 'Elth~iJ.'fltl 1 Jl1rt 
~ 

m'j'~m~i[;lrl'i)fn~~n~[;1'j' ~'i)rii~Ufnj;h~1Li:htlu'bJm~~'i)u~rimJ"'i";jYHJ1~m~tJ~n~nr ~i~')tJni'j'~m~n 

,Tl.lllt1!t1!i[;1'1 Y'U'1.2548 (Jl1rtt:.Jl.l')n n) 

1.2	 m'ii~m'iP1m~'1f1'1f\t1~i'tl\.l
 

- hJij 

1.3	 n'1'iLYi!.ltlLfll!.l..:!'1,nJ')!.In611\.I'i::'tnJ'V1~mf\ 

~VI1~Ylm~tJ')~u~n~nr 4'j;lnl'j'~tl\,lm'j't'\'i)'WL'W'j'::UUL[;1'j'Jl1f'1 LLt'l:;'j':;UU~1..l'lU~'lli 

'VI'IJ')!.I1"J11 "'~itJn.,'] ",1..l')tl~LLMI~ll~I[l.lni'j'~n~i LfnU 1 'VI1..l')U";j'lliL~ijrhLyhnu 4 

~1..l')UnlilL\,I'j':;'lJ'lJL[;l'j'Jl1r1L~~ ~1'ElL'Vhn'lJ 3 ~1..l')t1nm::U'lJYl1mrl ~1'El 5 ECTS (European Credit 

Transfer System) m'j'niVl'\.,lfn~1..l'ltl~'l11LL(;\rl:;·ntl~'llI;:JVl~mnru"Y)1li'\t1Yi'"lI'HUilijini"')L~~~t1'\.,l A (8 - C
0

D) ~.,']U 

4 0 , .... 

A (8 - C - D) ~'fl	 A "'~lmN '"l1l.l')l.l",\,I')tJ')'l11
 

B mntln.,'] rolil.l')'Wi"')L~.,']~L·ihJ'j''j'mtlVl1'fl'El.n1J'j'itJ'UC\!VI1lii'il,,~'tlmi
 ~I 
C Vl~It1n.,'] rolil.l')\,Ii"')L~~~L:n1J5'lJ~~I\,1Vl1'i)n1'j''Vlj;lrl'fl.,']lii'i)~1Jli'\iv1 

D Vl).Jitln.,'] rolil.l')U-F')L).J~~L:nm'j'~n~i L~).J L~).J ~'lt.l[;1l.lL'il.,'](;\'i)l1Jli'\iv1 

(1) 'il!.11"J1'1'V1t1~~ ~HL'lrll'lJ'j"j'mtl~1'fl'fl.n1JnmJC\!Vli12JiJ.'1ltln~1 45 i"')L~.,']lii'i)Jllf'1 

nl'j'~n~11~i:jrilL'Vhri'lJ 1 VlthU1'l11 (",1'flLvhriu 4 ",1..l'ltln[;1Lu'j':;uu1[;l'j'fllr1) 

(2) ~'1!.11"J11t1DtI~ ~1-nL,)rll1Jn~1'1l'Vlli'\'i'l'il~12Jil'iltlnrh 2 Lvii'lJ'fl.,']'j'1t11'l11mrl'Vltl~Dlii'ilmrt
 

m'j'~n~IVl1'ilhjil'iltln~145 x 2 = 90 i"')LiJ.,']Jl1rtm'j'~n~11~i:jriiLYhriu 1 ",1..l'ltl1'l11 (~1'i)LYhri1J 4
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2 

(3) m,;1ln,:rnJ~~'£l1lnmf'l?l'l.l1~ ~H~,)'i'111JnL~ihltlnri1 3 L'Yi1"lJ'tl~ntJ:'i"ll1mr1'Vl~'l:I5~'1l 

ml'lm1~m~1 'll1'1lL~iJ'1ltJnri1 45 x 3 = 135 i,)Ll-NJ)1f)m1~m~n L~i1rhL'Yi1nu 1 "I'\..htl:'i"ll1 ('Y;1'1lL'Yi1ntl4 

WI,l'"ltJnl'1L'W1::t1ULm'J"111'l) 

(4) n1'i'YhLf'lN~'l'l.l"l~'tIn~ n,;,;~m';?I't1\1~ \I'I.~Yi'l~i'lJ tI'£l'U~ tI'lt! ~H L,)~1-n1 

LI'lN~1'W"I11ln'"lm1~~'W 1L~i:i'1ltJnri1 3 L'Yi1'lJ'1l~11tl~'D1J)1f1'Vlr]'l:IDlii'1lJ)1r1m1~n'l:l1 "I1'1lL~i:immr)1 45 x 

3 =135 i,)L~~J)1f1n11~mn LMlrhL'Yi1ntl 1 "I'\..hU:'i'D1 (Vi11lL'Yi'lntl 4 WI..htlnl'1L'W1::UULl'11f11f1) 

(5) m~t1D~.:l'l\l'l.'I.l?lm'l.ltl,;:::n'£l'lJm~YitlD'lJ"ii.:l'l\lm~L')fntliJ'lJ"ii~'l'l.l"ll'tl~'jqm\l 

t1'i~n'tltJm~~~'tIj;}J)'lf'lm,;~m~n ft~LtJ'Wml-J1Nm1~m~n 2.5 Wl..htl~"ll1 ("I1'fl~Y1tJtJLyhntl 10 Wl.btl 

nWlL'lJ1::UulW11J)1f1) 

(6) i~ifn1"1'lJ~L~ntl:'i'D1ii41'W,)'lJ"I'l.btl11U~"Jl1iJ'1ltJ~~~ Fi'fl 0.5 'wl.htJ:'i'D1 LL'i'1::L~i1n11 

L~~'iJ'W1~;f'WLtJ'\.J'-l1'W,)'WLYh'!l'fl~	 0.5 

WU'nJ:'i"ll'l'l\lll'lf'l "I~1tl(i~ ~1'W,)'W"I,j')tJ1'D11,)l-Ji~"Il-J~"lJ1l~'Vln, 11U';)'D1~tJn~n'l:l11Mu 

m';~'lLij\lm~~an?lj;}~.. 
2.1 1\1-L1'&nL\lnI'il'hLij'l.lnl';L~t1'1.lm';'jq'tl\l 

f11f1n11~n'l:l1~ 1 Url1m~'fl'W~~'l:If11r1~ - Url1t1L~'fl'W~~ml'1l-J 

~ -=-.q	 I 

srns "I1'1lL'VltJtlL'Vl1 

(2) eJ1'Wm1r\~L~'fln'"l1nflJ)11"1l1m1 LL~::/"I1'tl LiJ'WhJl'11l-J~'tl1J~r\Ul-J"I1:'i'VltJ1~tI'1~tJ~n'l:lru 

ri1~htJn11~n'l:l1,f'WmC\!C\!1l'11 yu·\.2548 
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2.3	 iTtyVl1"l1'tl-3,rnRm~1LL'1nLoU1
 
,	 ~ 

oWn ~ m~nYi ~~f1~L~')L1tJ'\./h.l~ ~n~ ~~i1~ll-J"lur.nn~,)tJ 'iYltJ')PI')~ lilf-f1rulilPI') ~ lilfl'WT:: ~U 
'II 

,	 ~ 

~'IH.J ~ ~ n~') lil!l'WU ~ ')t! Lil!l-J "l')nn11L1t1'Wn ')1~ '1l'W1'W'v\ ~n~ lilT~!l-J 1; f1 ') '1 ~1Yi'\.J fi'1'W Yll-J rn1jlilPI ')~ lilf 
'II 'II ~ 

2.4 mUJ'VIB"l 'WnJ'1,j1Lih.lnJ'1L~'tlLLm"lltrruVl1 / .u'tl~1nj;}"lIi1-:l,rnfiln~"1. '\..I-U'll 2.3
•	 w 

1urn T1UoWn ~ mn L~'1~ n~')1'W~~n~ lilT f1') ~1U~~n ~~ m TL1t1'W1un ~~'i'll'1P1ruj;JPl1~Inf 
'11'11' 

'iYlmP\'l~lilf LL~::m~'l'ti-Jnn~mn'WLnru't1";i LL~::nmT..r~'tlm~~1!lMl'WT'ltl'i"ll')'lJrurf'W~')'W1~niJ'wn~n~'l"I 'II	 ~ 

LLmL~'l~,)EJ L~'fl1~,rn~n~'lLLmL;'l1~~mlhLrl::'lJ1u~')~";)fimT~EJ'WmT~'fl'W1'W,,,~n~IilT 
r:	 '11'11'11 

i'WtJ~ 1 

i'\.JtJ~ 2 

'll'WtJYi 3 

'll'\.JtJ~ 4 

~"aJ 151 166 158 

r.l,)'W,)'WUruoflut 24 25 48 

160 

38 

160 

40 

2.6 -:lm..h:::~1 nAj;\'UJ LL~'\..l 
"'" 

(1) -3tn.J~:::~1nA"S1!1;:'tJ ('WU'}!I: tJ1'V1) 

2554 2555 2556 2447 2558 

5,436,000 5,976.000 5,688,000 5,760,000 5,760,000 

xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxxnt!1~~'W1 (~Ylfi) 

• nt.l1U"l')n-J')'W'ir.ltl
 

- nJTu;'mT'i"Jl')nJ1
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"' 

r----- 

~ 

'i1 !Jn1'i'itJ 
th::3J1 tu'i1 ~~tJL,\itJ-1tJU'i::3J1ru 

2554 2555 2556 2447 2558 

L~\!tl ~VI'W'W'"l'l nffii.J'l~" ... xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

'i'H.! xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

,.unm~~ "ri1lirnJLi1u~n'1~~m11",~ni'lLflnJniii LnUL~1J1J~"').J1";1U rnl'ln1~~m:ni'l:: 12,000 1J1Y\ r1U~1J"l1n. ~ 

ri1li~1~~i1U).Jn1~P\m:t11h:;).J1run11"l1n"h..l'l\.l\Tn~m=l1"l1nLL~\.ln1rf1J\Tn~m:tl 

2554 2555 2556 2447 2558 

.:l'U~h Li,,\.1m 'i xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

- r1'1[;\tliJLL'Vl'W~'Vltnm 'En'"l'l18 
, 

""'lIo I ""=0. I ot:::lII ..... 

"fHf\~ F\'IL~'W'Vl'l-:l rl1'Vl''fm 

" - r1'1(~~'tlVl'l1~~tlLL~~':lW~'IT 

- r1'1t)~~tlUmrumTiTtI'WmT~m.j., 

-:I'U~-1'VlU xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

- r1'1Fmiruav1, 
o 0 

- r1'1Vi;)'WLL'C'l~~-:lritl~1'1~ 

xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

'i'13J xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

'-'1 
2.7	 'i::UiJn1'iPlm:n 

'l1jjT:::iJiJm1~lPlm1L1f.J'\.m'l1~tl'WLLiJiJ.ff'WL1tJ'WdJ'W1tJ!il1~~tll1~riiJ~VI'I1'Vltn~m~tJ~nl1nr 

~'I~':ltlm1~m:t'l.ff'Wm~~'Ilii1ru'\.2548 (rnPl~'W':ln 'JI) 

2.8	 m'iLYitl'UL'ilUVl'\.hElnlJl 'i1!J1"ll1LL~::n1'i~-1'V1:a;j t1UL~Eluoi13J3JVl,1'V1 EI,~t1 (n,ij) 

~'I~ 'In)LYluuLtl'l..lI:'Jflm'J L1U\!1'J::'I-Ir) 'I~ i'lrmlun '11 ~ m:t'l~;f'W'Vl:: dj t1'Wfm'tl-:l~ 'Ili11"i'lW·J'i'l 
~	 ... 

m1L1tJ'W~!il1~m'tliJ~'Ili11"i'l'W~'C'lm1L1t1'W'h::~iJ"ll'l ~ Lli'iU'l~ dJ'Wluli1'11J~'tll1~ riiJ1J'I-I'I1'Vltn~U':l~tJ~n~nr r)'I 
~ ... ~ 

~':ltJn11~n~'I.ff'Wmruru'llli1 YU"\.2548 (rnPl ~'W':l n 'II) LL'C'l::~'tll1'lr\iJ'JI'tl-:l~Hnl1'W'illi'i1J ~ n~'I~fiJ L-nUiJLll\! 

~':lU 
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3 .1.1 ~1'\J'l'\J"''IJ'UJ~''ll1 

~'1J-lli1~'El~",in~li1'1 54 
" 

",'I.l')t.11'll1 

3.1.2 Lf\'i.:J~~'.:JVlin~IM'i.. 
1) VI"''lIM~''II1Plm~llvt'l1t1 (General Education) 

n~J-l~'llIJl1~1 

10 

4 

n~J-l~'Illi.:Jf'lJ-lP\I~li1fLL~:::J-l'W~EJP\I'i'lli1f. . 3 

0.5 

n~J-l1'llILV1 f'l1'W1~U'i'lI~'i'l'WLV1P\	 1.5 

2) Vl3J'lIM~"II1L'irrn:: (Specialized Education) 42 

n'tiJ-l1'1l1LLn'W 18. 
19 

2 

3 

3) Vl3J'lIM~"II~IL~hlnL~~ (Free Electives)	 2 

3.1.3	 'il!!~"IIl 

1) Vl3J'J r;}~"II1Plm~}1vt'l1 t1 10 

1.1) n~3J~"II1111~1 4 

- ml"'~"II111l~11 VI!! 1 VI'IJ'l!l~"ll1 ~.:J;f• 
THA-1 00 Jl1~11V1EJ±1J-l~~t.ILL~:::m~l~I'1~'WLV1P\ 

Contemporary Thai Language and Information 

literacy 
" 

- n~3J~"llI11I1:ner.:mq~ 3 VI'lJ1!1~"IIl ~.:Jij• 
ENG-106	 'Vim~:::m~I'1i.:Jn~~L"il-l\l'1n.nm'1
 

Integrated English Skills
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Vl'll'll!Pi"lll 

",'I.l,)U~"Ill 

",'I.l,)U~"Ill 

",'I.l'lU1"1l1 

",'I.l1U1'l11 

",'I.l')U1'l11 

VI";l'aJ~"IIl 

",'I.l1EJ1'l1 1 

",'I.l')EJ1'l11 

",'I.l')EJ1'l11 

",'I.l1EJ1'll1 

VI'll'HJ~"ll1 

~I 

VI'll')lI~"IIl 

,..'ll,)1I~"ll1 ~\ 

1 (3-2-7) 

1 (3-2-7) 



.... r=II	 ..... r 
ENG-107	 nl~I~~n~~L~~~~~~U~I~~~ 1 (3-2-7) 

English for Aesthetics 

ENG-110	 m~I'il~n~~~I~:)~m~I~~fLL'i'l:;L'V1r1b~b'i'lU 1 (3-2-7) 

English in Science and Technology 

1.2) n~"'~'ll1~~Fl"'flI1~91~LLa::"''\fliUflI1~91~ 3 '\nhtl~"ll1 

n'i'i~:)"I!li~r1~"'I'i1\~fLL'i'l:;~~~Ml~l;]f LLU~tltlndJ~ 2 nfi~1'1l1ti'ElU 1~t1n~n~IL~~n, ,	 . 
LhJ~ 2 ~1~~'1l1'"l1n 1.2.1 LL~:; 1 11~:)'1l1 Conn 1.2.2 

• "lI:IIo _ .. 

1.2.1 n~"''J''lI1~~Fl)JPl1il1t;1'i	 (L~'ilnL-;m.l 2 '\.IU'JtI~"ll1). 
SOC-1 07 ~~~ n{)'\un~ LL'i'l:;i~l"I).J 1 (3-2-7) 

Rights, Law and Society 

SOC-1 08 1lM.J~fi~1).Jl'VlmL'i'l:;1lM.J'Wfi~j'~b'i'ln 1 (3-2-7) 

Thai and World Cultures 

SOC-1 09 n1j'Lij'il~ th:;"I!li~l"I~ LL~:;mj'Lfi'l~~~1"v1'J~I~~~r1~ 1 (3-2-7) 

Politics, Civil Society and Social Movement 

SOC-11 0 ~:)~t.h:;~11~niJ"v1~nm~'iltii'J~n'Wm~i~rl~ 1 (3-2-7)
" 

Daily Life and Social Co-existence 

(1 '\.IU'JU'.)"ll1) 
......	 ... 

HUM-105	 ~,"*~~mYl "I!"l~ ll'i'l:;m~YlInJ'Wl~~L~~ 1 (3-2-7) 

Humanity, Life and Self Development 

HUM-106 ~'W~tJm~ i~rl~ LL'i'l:;'iI\~'Vi1~"'IMlf 1 (3-2-7) , ,
 

Humanity, Society and Aesthetics
 

1.3) n*,Pi"ll1rho{ILLa::'l7'U'Vl'Uln1'i (0.5 '\.IU'JtI'.)"lI1) 

SRE-100 n~1 t1'l..l'Vl'\,nm1 Ll'i'l:;mj'~'ElnJl1~~mm~~'iI\'lIm'J:; 0.5(1-3-4), 

Sports, Recreation and Exercise for Health 

20 



1.4) m:i2.J'ii"ll1'ii'VImf'l1'i'4j;)~LLfl::fliUj;)f'I1'i'4j;)~• 
lihrn~m~1L~'E!nLhJ'W 1 V1'l.hu1'1l1 r.nmlt11'1l1fii'81utl 

SCI-101 0.5(2-0-4) 

SCI-102 

SCI-103 

SCI-104 

SCI-105 

SCI-106 

SCI-107 

SCI-10B 

Science, Technology and Man 

U ~::~ LLrl::Ufn~1'jJ'1l~1'YlU11"\1~~fLLt'l::L'Ylf'\ L'WLfl~ 

History and Philosophy of Science and Technology 

Life and Nature 

1'YlU1 P\'l~ ~ ~LLrl::fi~n"l. 
Science and Business 

Mathematics in Daily Life 

LrlnLLrl ::~::iJ'lJ~1u::. 
Earth and the Solar System 

Plants for Life
 
,
 

~'W~ULLfl::~~ LL'l f;)~'f)).J• 
Man and Environment 

0.5(2-0-4) 

0.5(2-0-4) 

0.5(2-0-4) 

0.5(1-3-4) 

0.5(2-0-4) 

0.5(1-2-3) 

0.5(1-2-3) 

1.5) mhJ'ii"ll1 L'VI flhlLfl !i\1l1'i'i'4'IJ L'VI f'I• 
'lJn~n~1'Ylnf'\'W~'1l~~U'W 2 ntl~'Jl1 ~'1lhJif• 

ITE-104 0.5(1-2-3) 

ITE-105 

ITE-106 

Fundamentals of Information Technology I 

f'\'l1~~¥f'l.Jln'W~'l'WL'Yli'lL'WL~U~1~~'WLV1P\ 2.. .. 
Fundamentals of Information Technology II 

0.5(2-0-4) 

LLrl::L~'E!n~t1'W 1 nU1'1l1"nm1t11'1l'lfii'tl1uif 

n1~r.lf;)mN1'WL'1ln~'lm~::m~~~1~~1'WU1L~'W'1l 

Word processing and Presentation Production 

0.5(0-4-2) 
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ITE-107 0.5(0-4-2) 

Web Design and Development 

ITE-108 mj'l~[;lIj'I~~I'W,)NLLrl::;mj'~lP\n1j'tjl'W.jJ'fl~'i'l 0.5(0-4-2) 
os " 

Electronic Spreadsheet Program and Fundamentals of 

Database 

ITE-106 0.5(0-4-2) 

Word processing and Presentation Production 

ITE-107	 mj''El'ElnLLUU ~~fl::;Woo.J'W1L~u1'llvl 0.5(0-4-2) 

Web Design and Development 

ITE-108	 n1j'li\mj'I~~I'W,)NLL'i'l::;mj'~lP\mj'tjl'W~'fl~'i'l 0.5(0-4-2) 
os " 

Electronic Spreadsheet Program and Fundamentals of 

Database 

2) '\UJ,)1JI1"llIL~Yn:: ~1'W,)'W 42 "n,htl';)"1Il th::;n'f)u~htJn~~.[~"1Il~"'~'f)1tJ;f 

2.1) n~~1"llILLn'U r.ll'W')'W 18 'VI"l..htJ1"111 tJj'::;n'f)U~htJj'It11'll1~'1d 

PHY-101 'VI~n~~m{ 1 1(4-0-8) 

Principles of Physics I 

PHY-102 tJ5tmm~~m{ 1 0.5(0-4-2) 

Physics Laboratory I 

PHY-103 'l.\~nYH~n~ 2 1(4-0-8) 

Principles of Physics" 

PHY-104 tJ!iu~n1~~n~ 2 0.5(0-4-2) 

Physics Laboratory \I 
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•
 

CHM-104
 

CHM-106
 

MAT-107
 

MAT-108
 

MAT-109
 

Principles of Chemistry 

tJBjJ~m1Lrliji'Wjl'W 

Basic Chemistry Laboratory
 

rlruW\~I'Mlf 1
 

Mathematics I
 

rlru(;l~1~(;lf 2
 

Mathematics II
 

rlruM1~W\f 3
 

Mathematics III
 

MAT-206
 

CEE-101
 

CEE-201
 

ECE-202
 

ECE-207
 

MEE-101
 

MEE-201
 

CEE-203
 

Mathematics IV
 

~~m1L:n~'el'l..l~'I..liLL~::m1tJ1::;EJn~, , 

Differential Equations and Applications 

n~~1~lfIfrJP'I':ln11~ 1
 

Engineering Mechanics I
 

nM1~lfIfrr~~ 1
 

Mechanics of Materials I
 

mn~EJ'I..l1tJ1LLm~rl'fl~Yl'JLW\'flf 

Computer Programming 

~f'\'Jm1~lyJYhi'l..l:ii1'1..l... 
Fundamental of Electrical Engineering 

m1L~EJ'WLL'J1J~~':lnn~ 1
 

Engineering Drawing I
 

m1~~EJ'W~L1J1J':)~'Jm1~ 2
 

Engineering Drawing II
 

n~~1~W\f'll't)~1~~ 

Mechanics of Fluids 

23
 

1(4-0-8) 

0.5(0-4-2) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 
"., 

1(4-0-8) 

1(3-3-8) 

1(4-0-8) 

1(4-0-8) 

1(3-2-7) 

1(4-0-8) 

0.5(1-3-4) 

0.5(1-3-4) 

1(4-0-8) 



IEE-202 

MSE-211 

1.l~tmn1m'n)J1fin1~c.J~W1 

Manufacturing Processes Laboratory 

i~~'jmm~)J, 

Engineering Materials 

0.5(0-4-2) 

1(4-0-8) 

1(4-0-8) 

Engineering Management 

2.2) n~3J~"lI1LimU-3A1J ~1"',)'U 19 ~\i/UI~"lI' t1~:::nil1J~';l!l'ii'!I~"lI,iK-3ti'. 
CEE-202 nM1~j;]fi~~ 2, 

Mechanics of Materials" 

CEE -251 n1~~I~'I"'l 

Surveyinq 

CEE -252 l.l~U~n1ml~~I~'I"'l 

Surveyinq Laboratory 

CEE -253 l.l~u~m~~I~'I"'lL'l..!~'l..!'))J 

Field Surveyinq Practice 

CEE -301 m~'jLml:::~1r11~~11~ 1 

Structural Analysis I 

CEE -302 m~~Lr111:::'VI1r1N~11-3 2 

Structural Analysis II 

CEE-311 

Reinforced Concrete Design 

CEE -312 'i' ., 1" <tn11'El'1)nLLUU bf1N~~I~ )JLL~~LWi'ln 

Design of Timber and Steel Structures 

CEE-322 l.l~~n~~I~j;]f... 
Soil Mechanics 

CEE -323 l.l~u~n'l1l.l:rr1nMl~j;]f 

Soil Mechanics Laboratory 

24 

1(4-0-8) 

1(4-0-8) 

0.5(0-4-2) 

0.5(0-80-0) 

1(4-0-8) 

1(4-0-8) 

1(3-3-8) 

1(3-3-8) 

1(4-0-8) 

0.5(0-4-2) 



•
 

CEE -324 

CEE -331 

CEE -332 

CEE -341 

CEE -371 

CEE -372 

CEE -441 

CEE -442 

CEE -461 

CEE -462 

CEE -493 

CEE -494 

CEE -495 

~ ~rm'n~~'1'\.l1'1n.. 
Foundation Engineering 

L'V1rlL'\.lL~~rl'1l'\.ln1l'1 

Concrete Technology 

tll)lliimrn ~'i'l'1l1J1''i'l ~ LL~:: Lrl N'i'l'h~ 

Material Testing and Structural Laboratory 

'1l'V1n~'V1tn, 

Hydrology 

~~'"Jn'n~nT~'V11-.l 

Highway Engineering 

m1'V1(i1'i'l'1l1J1''i'l~mTV11-:J 

Highway Material Testing 

~~'"Jn11~'Il~I"\'1'i'lV\f 

Hydraulic Engineering 

tll)lliim1'DM'I'i'll'l1 

Hydraulic Laboratory 

- ,0
n'l11J1~'11-.l'l'\.ln~~1'1~ 

Construction Management 

~C\!C\!'1 ;'1ln'l~'\.l1'l LL~::mru1::mrunrl'l 

Contracts, Specifications and Estimation 

m1tl1::t1n~oiirl'fl~~,;)Ll'I'fln'\.l-.l'l'\.l1~';)m1~Lmn, 

Computer Application in Civil Engineering 

LrlN-:J'I'\.l1~';)m1~Lmn 1 

Civil Engineering Project I 

LrlN-.l'l'\.l1~';)m1~Lt\jn 2 

Civil Engineering Project II 

25 

1(4-0-8) 

1(3-3-8) 

0.5(0-4-2) 

0.5(2-0-4) 

1(4-0-8) 

""'I 
0.5(0-4-2) 

1(4-0-8) 

0.5(0-4-2) 

1(4-0-8) 

1(4-0-8) 

~i
1(3-3-8) 

0.5(0-6-0) 

1(0-12-0) 



2.3) mh,j~"lI1L'2)n Li;'2)n 1~L~'f)nc;u\J'11U~'ll'l~~Pi'f) hJ;f'Vi';'f)~~1~1~'ll1Ih\lI'WUl hh~'1lu. 
nt)'l 2 'VIoJ'lU1'll'l 

CEE-411 

"f CEE -421 

CEE -443 

CEE -444 

CEE -445 

CEE -446 

CEE -451 

CEE -464 

CEE -465 

""1 
CEE -471 

CEE -496 

CEE -497 

CEE -498 

1(4-0-8) 

Priestesses Concrete Design 

Lm~~1'l~'Yl1~tljYi 1(4-0-8) X 

Earth Structures 
_ ". , , "/-'-'.'"".,,..,,.,.--- .. ,.. 
"H'\'lm'nJLL'VIfl~'W1 

Water Resources Engineering 

" ';)f'I'lnnlJ\l11~~\J 1(4-0-8) 

Groundwater Engineering 

'.)f'I'lm~lJ'll'lU~~'Vl:;Lrl 1(4-0-8) 

Coastal Engineering 

'.)f'I'lm~lJmnJ~::1J1LLfl:;J1L~U 1(4-0-8) 

Water Supply and Wastewater Engineering 

'1:::lJlJ~'l~~\JL 'Vlf'lYl'l~l'lijI"'l1fllPlfLLfl::m'1~1'1'l"'1::U:;'ln rl 1(3-3-8) 
~ 

Geographic Information System and Remote 

Sensing 

n1~'l'l~LLt.J\JLLf'l:::n'l'14'i1n'ln::1J1JLUfi1 1(4-0-8) 

Civil System Planning and Management 

~ 'i' ",J'
n1~"i1n1'1LP1N~~1~W'W~'l\J 1(4-0-8) 

Infrastructure Management 

~1"'l'ln'1'1lJn'l'1.,n"1 1(4-0-8) 

Traffic Engineering
 

~1"'l'lm'1lJ'1:;1J1JLUfilLLf'l:;~~LL'lil~tllJ 1(4-0-8)
 

Civil and Environmental System Engineering 

-X'l~'f)~LI"'l'l=t'Vl1~'i)I"'l'lm'1lJLUfil1 1(4-0-8) 

Special Topics in Civil Engineering I 

1-1'l~'f)~LI"'l'l=tYl1~'i)f'I'lm'1lJLUfi'l 2 1(4-0-8) 

Special Topics in Civil Engineering II 
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•
 

1(4-0-8) 

Special Topics in Civil Engineering III 

CEE -390 0.5(2-0-4) 

Pre-Cooperative Education 

CEE-491 2.5(0-40-0) 

Cooperative Education 

CEE-492 tJ~m;1n~~1".D1~'fj 2.5(0-40-0) 

Professional Skill Practice "" 
'\.nmrn~n~1hj~1~1Trlfl~~t1'W'11t1';j"ll1 CEE-491 fl~n'"l~n~11~ 1~~NT1t1';j"ll1 CEE

• 3) "')J,)rl~'ll1L~'tlm?i~ ~1'W'J'W 2 ",\htl~'ll1 

lihrn ~m~1 L~'ilnL1m..l'11t1';j"ll1~LtI~~'El'W1'W~'lII1';j'Y1m!.ftl1~il'1ltln112 wl.,htl';j"ll1 LLE'l~ 

l~Ln'W 3 'lII'Il1t1'i'll11~t1hJ'li~{;\'1l~'1l'W1'l1'l1'1l-.l'11t1'i"ll1 

3 .1.4 F1,)1)J"')J1t1'l1'tl~'i,"'lI'i1!J~'ll1 

'1'1-1'~';j"ll1'l1'El-.l fl1'l11';j"ll1';j P'\1nn~ 1mntJT~n'fllJ~btl j;j''J'Elm~'1~1~ j;j'1 LL~~L~'lI~1~ j;j''J LL~ :::'J1~ 11 

~I'lIIil1~'El'11tl'i"ll1 P11'Eln'l:t'1~1~P1'JLiJ'WrX~~1,n';j"ll1 ~~'1~~fl1'l11';j"ll1';jP'\1m'1~1mn ~'1l CEE 

CHM '"'lII~1tlCl~ Chemistry 

CEE '"~~1t1Cl~ Civil Engineering 

ECE '" ~~1t1Cl-.l Electrical and Computer Engineering 

ENG '"~~1t1Cl-.l English 

HUM '" ~~1tlCl-.l Humanities 

lEE '" ~~1t1Cl~ Industrial Engineering 

/I 
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"
 

MAT 

MEE 

ITE 

MSE 

PHY 

SCI 

SOC 

SRE 

THA 

.. 
innEJrl-l ..
 
i-I~IEJrl-l 

.. 
i-I~IEJ rl-l 

.. 
'l,\~It1rl--l 

.. 
'l,\:Jlt1rl--l .. 
'l,\mtJrl-l 

.. 
'l,\~IUrl-l 

.. 
'l,\mUrl-l 

.. 
m.J1UIN 

Mathematics 

Mechanical Engineering 

Information Technology 

Materials Science and Engineering 

Physics 

Science 

Social Science 

Sports. Recreation and Exercise 

Thai 
~ 

\ 

La'lJ~,)LL~n (mrn~'iltl) 
, 

La'!J~').yj~'Cl-l ('l,\~n~1J) 

o 'l,\:Jlt1n-l nl'H"\I~(;)f mH·\I~(;)fr)£'l~ m~~Ll'\~I:;Yl1f)N~11-.l 

2 

'l,\J.Jlt1n-.l 

..
'l,\J.Jlt1tl-l 

m~'il'ilmL1J1JLf)~-.l~~I-.l 

.1.... .. 
1.J3'V'ln~f'\I~(;)'i' 

3 

4 

'l,\J.Jlt1n-l 

\'Id-J1Un~ 

r)~~ri'il~·h-.l 

" 
LL~a~tJ1 

m'i'Y1(j\'l'l'El1Jr)~~ 

5 

6 

7 
.. _ oIICllt, ... 

8 i-I:J1Url-l ntl')'Jll'Yl~LLY1'W~'\m"lf'\m~n 

9 i-I:Jlt1n-.l LFlN-ll'W "r,)~'fl~LI·\~ ~J.JJ.J'W1 l'\'ElJ.J~,)L[;l'tlf~lY1r1J~f'\')m~J.JLtlfn 

- ..LLa:; ~'l,\ n Col f'In~1 

La'lJ~,)~~I:J (YI~n'l,\W'lEJ) YlJ.Jlt1n'l1 ~1~1nlt1:'}"Jll'lJ'El-.ln~J.J:'}"Jll1'WLLi1lfl:;-i'WiJ 
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•
 

. .luiJ 

CHM-l04 '1l11imJllii 1(4·(Hl) 1(4-0-8) 

CHM-l06 \lli'U~01"JIljj;f\l.J1\l O.5(Q.4-Z) 0.5(0-4-2) 

1(4-0-8) 

ENG-l06 ,rnY~ll1Y1,r~nllYI:jl~ 1(3-2-7) 

MAT-l07	 JIlNIII1'l1tUl11 1(4-<l-ll) 

1(4-0-8) 

\1"\110-.' 0.5(1-3-4) 

SCI-xxx fifJll'll1l7llnI'l1I11111Utl: 0.5(Z-Q-4) SRE-100	 0.5(1-3-4) 1(3-2-7) . ..~ 
'il'ilnmR~mfJIW'il,!"IIll1'j~JIlmPlI'l1llM(l) 

mjIl1l'ltl17lJllt\ltllii rrE-xxx n~~"'lI"l'ltl.lttlii
 

111'111.11711'1 (1)
 lI1'I1I\l17I1'1 (2)
 

'M2J5'1",hUl'ltl
 ''j2J 4.5 ~\l'jUi'll'1 ''Ill 5 ~\l'j1l1l'\l'l 

MAT-112 JIlmflI'l111J1l,4 1(4-0-8) MAT-ZOO II1101n:jl~"lW\lB 1(3-3-8) CEE-2oo nflI'l1I'lJll''JI'il~'l'''fl 

CEE-201 ntll'l1l1moi'lI'.1 1(4-()-ll) ull::01rur.:'lnfi CEE-251 01,,11,'1" 

' 
IEE-202 t1D\J~01,n'l'12J':lfim"jiiPl 0.5(0-4-2) CEE-202 nRI'I1I1J1lH II'l2 114-<l-<!) CEE-252 t1Du"iim,mnl1'M'O 

MEE-201 O1'l:;!I'IIU\J\Jlll'l'jn~ 2 0.5(1-3-4) ECE-202 mn:;lI\ltwunnJ 1(3-2-<1) ECE-207 1l1'l'jn'l'111'l~Yh;f\l,Y1\l 

THA-100 1l1Y1'l7lfJ;'jllIlITUUR= 1(3-2-7) JIlil2JW'jIPlil' soc-eee li~JIllllll"l~fJPllllm(3) 
2 

n1'!1I1'1I\l17l1'1 SCI·""" fiUl'ltl1l7llnI'l1I1PliLIR: 0.5(2-Q-4) HUM-xxx
 

SOC-xxxi i~JIllJ/Sl,!'W1'I111P11 (1) 1(3-2-7) JIlNJIll'l1l1fl' (2)
 

HUM-lOOC SOC-JOOCi i~JIllJ/Sl'IjWI'l1I1I'l' (2) 1(3-2-7)
 

HUM-lOOl 

Tl2J 4.S ~\l'lUi'll'l 

1(4-()-ll) CEE·3D2 m,:jLM'1dtJll'~I'l~~ 2 1(3-3-8) 

CEE-331 I'IlJllt\ltRiil'l'il\ln;" 1(3-3-ll) CEE·311 m7'il'ilnu\JUInJ\ln;P1II1;IlI~ftn 1(3-3-8) llfl=l~ftn
 

CEE-253 \lD'U~m"I''''l'\'l\lI'l\l12J• 0.5(0-ll0-()) CEE-322 '1.13,"nfll'l1l1J1l' 1(4-0-8) CEE-324 ':l1'l'jn'l'1ll,J1Ufin 1(4-<l-ll)
 

CEE-341 'l"n1l7lln 0.5(2-Q-4) CEE-323 t1Du"ii01nJ3wnRll111f1i 0.5(0-4-2) CEE-371 ljl'l'ln~n~ 1(4-0-ll)
 

CEE-332	 \lD\J~01m"II'il'Uoi'lI,!UR: 0.5(Q.4-2) MSE·211 oll'l'l::il'l'ln'l'12J 1(4-0-8) CEE-372 mmJllIl'il\Joltl,!mm1~ 0.5(Q.4-2) 

tl'l,~1IfN CEE-390 L';flllll~n'l;lnY1 0.5(2-Q-4) 

t'1fJll'l1lii'ilnLlI; (1) 1(4-0-8) t'1l1ll'l1I'ilmii'iln (1) 1(4-<l-ll) 

3 

'M2J4.5 ~\l'j!YI'ltl ''Ill 4.5 ~\l'ju::i'l1 'M2J5 ~\i'l!J:j'll1 

CEE-441 ~~n'7Ul1lftPf'1.p\;' 1(4-0-8) CEE-491 lI~ii'l;lnY1 2.5(D-40-()) CEE-463 n''S'1.j;mnrw~ ...')n"),I 

CEE-442 t1D\J"iim"llIlI'l1I1I11' 0.5(0-4-2) CEE-495 'tM-N1VlI'I'jn'l'12JtUti1 2 

CEE-461 m''U;W1'~\lri'ilIl;'N 1(4-o-ll) fifJ:j'l1I'ilnLR'iln (2) 

CEE-462 ilVlJI1-D'ilri1'INPI Ufl:01, 1(4-o-ll) fiU1l'lI1IR'ilnlll; (2) 

4 U7:ll'ltllfi,.,
 

CEE-493 mru7:'ln.it'li'I\'il2J~'jlfl'ill'l\l 1(3-3-<1)
 

~\I::il'l'ln'l'12Jt!JfI1
 

CEE-494 tII,~u::il'l'ln,"2Jtllfl11 0.5([Hj-())
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3.1.6	 filii)5Ul !J~IU~"lI1
 

1) \.UJ') (;11"l11 Pln~I-k') 1il
 
1.1) n"bJ~"lIl111~1
• 

1.1.1) m:hJ~"lIl111~11V1!1. 
THA-100 1I1~11VI!Ii')),/\'IlJ!Iu~:::n1~i\'lI~\'I\.l LVI PI	 1(3-2-7).. 

Contemporary Thai Language and Information Literacy 

n1~1-n.rn1=tl1Y1t1~ Lih.ml1~~~~~1'\.,l1:;'\.dl~Yln1=t:;m~1-ilm'l=tl1~LLrimTr'l.. ~ Yl"~ 'Eil\l L;t1\lL~rl:: 

~!tlhml~~IP)t1! Y1n1=t::m1~~ l~LLri m11-nL'\.-I~~~ m~LP1~1::~ i~LP1~1::~ n1~~P1'J1~LLft::m~~'fl~1~ me 

~'IJ~\l~'f)~ftr.nn31\l;'fl~~~'\.-Irl1nW~1t1 m1L;tI'\.l11t1~1\lY11~~'Jl1n'l'i''\.-linn'l~~I~:S" ~'\.lVi1t1111YHL~:; 

11 C1.ll"i 1'lJt)~'1nC1.l,", ~ LLft::'11m.ln1'l~1'1~~,rlll '\.,l~ ~ [;h~1 ~ L\lYlfi\-wi) 1 ~'1t1m1=t1 nuri1\l1"\ 1~ uri ~lt11'"'~ LLrl:; 

'11Yl n11~ m1=t11 YltJ1\lm)JC1.l'Ylrlm1~'t)~I~t)~ Lrm~ P1Lrlmnt)(;\-W 

The use of the Thai language as an integration of the linguistic skills: speaking, 

listening, reading, writing and summarizing, thinking skills: reasoning, analyzing, synthesizing, 

interpreting and communicating skills; information search from a variety of available databases, 

academic report writing and referencing; value and aesthetics of literature and contemporary 

literary works in different conceptual dimensions, conceptualization of language and power, i.e., 

myths and discourse; the Thai language in the context of communication in the globalized world. 

1.1.2) n~)J~"lI1111~1i~nt)~ 

ENG-1 06 ~n'M:::1I1'Ml'il~nt)'ML=il~'IJ~~1m~ 1 (3-2-7).. 
Integrated English Skills 

Yl'IJ'Yl')'\.l,",'11)J'1'Yf\l
'U ., ~1'\.! LL rl:;~ ~'\.!IY1 n'l=t::ll1'l=tl'fl~ n fl'l=ti~Yl"~ ~£;l til'\.! Url:; L~ tI'\.lLL~:;~1)J1sn -,,, 

U'j':;tJ n (;\LiiF\ '11)J'1~~n ~1'11~'f)ti 1~{ln ~t)~ LLrl:;F\ ~'fl~ L~P1 ~'1 A1'\.-1 1'IJn 1 '1~t1\l1 '\.l)J'\.-I1~Y1 tI1 ~t1 LLft::: n'l'1L-n. ..	 .. 
fl1'l=t1'fl~n 'l'l=t1'\.l:n~ {;\'!.J 'j':;r.\1t)\l 

Review of academic and authentic usage to improve students' English language skills 

in listening, speaking, reading and writing as well as to provide strategies for applying this 

knowledge of the English language to work properly and skillfully during one's university education 

and in daily life. 
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1(3-2-7)
 

English for Aesthetics 

ntl~'l!'Id'El'ElnLLUUL~~ L1t1\l~r.ln~tU ~\l'l!~ ~'G'lU~ LL 'ilt.l'I1;1''1..:11 rJ'I'W~'1lJi1~1'fl,m~~ LL'G'l:; 

~..:I Lli'l1:lJL~ ~ Lh.l'Wi:J fiI~'I:lJ ~ 'j':;\-ltJnL'WfiI~1:lJ'1l,~:lJ~:lJU , tU'll 'fl..:l Pi'G'lU::'ll'El..:l L'G'l n rJ'I\l~ 'G'lU::U 'j':: LJiYlwt'l..:l1 Himl 
~ ~ 

~'j''j'rum'j':lJ tj~\lD'j''j':lJ ml"ltlt.llJlf ~t.llJl1 ~rnUlJltJn1'nJ ~t'lm1'j'~ U5:lJ'Im'1:lJ LL'G'l:;"'f'\t.l~fl{l~t.l1 L~mht.l 
~ ~ .1'"....... .... ... J J .-, ~.I ~
 

n'\'j'1'l n~'I'j'1m'l!'I'WLLfl~ ~ L'1t1'Wm'1:lJ m'l:lJ'1L'1'1l..:lm'j'~'1l ~1 '1'i1'1l..:l).J\l~tl ~'I\l..:l'l\lI"1'G'lu:: ~'I).J'I 'j'1ll"l~'in t'l'WL'1l..:l 
~ ~ , 

L~i:J in ru'Yi"rJruri 'IY1 '1..:1 ~ g'lU::~ LiJ\l".IJ'El..:llJl'WL'El..:l li'l1:lJ'1'111 L~'El).J LtI..:I..:I1t.lfli 'G'lU:: nUf'\ 'It'llJl fLL'ilt.l..:l~t.lUi Lt.lJl1'Y'l'~~, 

~ L1t.1'WfI ') '1Lon'"n~:;'fl..:ln 'l~~~Yl'tlt.lrJ~ 1~~\l'l!:lJL\l~f\u:;~ t'l'W~\l'l!'1lU 1~ 

A course designed to encourage students to express their appreciation of various art 

genres through the medium of the English language and to promote students' awareness of the 

richness found in literary work, culture, film, music, architecture, painting, sculpture, and other 

visual arts; knowledge of human communication through the arts, development of personal criteria 

for viewing and assessment of works of art; making connections between the arts and other 

disciplines; reflection upon and expression of appreciation of the arts. 

1(3-2-7) 

English in Sciences and Technology 

,,~ ... .1' ~ .J '1"".... '1" ".1' 
Y1UYl')\lLL'G'l~M'I..:ILM).JfI~'I).Jt'Y'l'Wj1'Wm~1'1l..:ln(j~ "1I~tl ~"'~L'j'tl'W~1:lJ1'11l~'l! fI~1).Jl'Y'lt.lj1t.l 

Ji 1~1'fl..:l n (j~L'W mn~~ rri '1W..:I m 'j"fi'"lt.l LL'G'l ::n11 L~ uun 1~'Iti..:ln 'l~ L~ m nu,x~~'EJYl'l..:l~Ylm P11li'llJl fLL£'l:; 

LYl fI L'WLflu~n1~..:I'fl,nt.lm1:lJ~'WL~ ~~'j':;uum'j'~tl'W1LL'G'l:;~Col:;~..:I L~1).JL~~ L1m.ltl1 fI~'I:lJ1~t.l'<i'1'W 
~ ~ ~ ~ ~ 

Ji '1~'1'fl..:ln 'l~ LL'G'l:;'"msem 'j'~'El ~ '1m '1~'1'fl..:l n(j~L\l rn 'j'~ n~'I,x~~'flm..:l'iYlml"1'1~ lJI fLLfl:; LY1 fI L'WLflU~'El ~L'W 

fI~'1).J~t.lL'"l 

Reviewing and reinforcing students' knowledge of the English language while relating 

its application to current issues of scientific and technological interest; provides students with a 

well-organized learning process which encourages the use of integrated communication skills so 

that students can pursue their own specific interests in the fields of science and technology. 
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. ..~...... 

12)n~~~~1~~~~~1~~~U~=~~~~~1~~~ 

1.2.1) n~~~~rUr.:lfl~~1~~~• 
SOC -107	 iVl6 nD~~rUI Ll~::i.:lfl~ 1(3-2-7) 

Rights, Law and Society 

~~t)(;1LL~=F\')111~l1wufi~::;"vh~~'Ytfi n!JLnru"'IlrN~~Fll1LLfl::n!J~l1,,)tJ ~flt)(;1LL~::;~,),,)l1~l1W'Wfi 

'IIMi~FI~ ~'Ylfl n!JLnruoy]'Yl,,)-li-lf1~LL~::;n!J~111tJlt.li~F1~t'Y1tJ Lillt.l't-nn'l1Ln~ m1~,,)Nll~ LL~::;n1~ 

LtJ~'[JULLtJ~-l'll1l~1::;UU ~'Yl~ n!lLnNovl'Yl'l~~~ 1'111 LL~::; n!l~l1")tJ m1LFl ~1lt.l1~') LL~::;e.l'i'l'll'i}~nT1Lf1 ~'tl UL~') m-l 

~~ FI11'flUL~'i}~l1")~")n1J t1i~ ") FI ') ")11 ~l1vrt.lfi'1l'i}~1::;UU ~'Il ~ n!lLnNoy]m~tf~ Fll1 LL~ ::;n!l~ l1")tJ 

Dynamics and relations of rights, social rules, and laws; dynamics and relations of 

society, rights, social rules, and laws in Thai Society; conditions of emerging, existing, and 

changing of right systems, social rules, and laws; social movements and effects of social 

movements conditioned by the problems of rights. social rules, and law relations. 

1(3-2-7) 

Thai and World Cultures 

rn ~ L~'tl11 j;J'i} LL ~ =i~~t.lfi'll1~t)(;l,JUfi 1~11~,,) n!l ~ j;'j n~1J '"l'"!UU f1 ') 'UJ tfl1Wufi'll'E)~t)1ij,Jt.lD11~ flU 

~~f111LL~::~-lLL,)l'I~'il~~~t)(;1 Fl,)")l1~~")n~~")mL'i'l::m~LtJ~tJULLtJ~~'II'tl~t)~t.lD~~l1L'YltJritlU~~tJl,,uJL1'tl'WL'!I 

n 1mJ~tJ'W LLlJ ~~'lI'fNt) lij.Jt.lD~111L 'YltJri'El'W~~tJ 1~~ ~'Yl~'Y'l ~t)~Ufi 1111L~ n j;J'E) m1LtJ~tJULLtJ ~-l'll'tl~ri ~U D11~ 

1'YltJ ri'tlt.l~~tJ 1~~ m5'LlJ~tJu LLtJ M'lI'E)~riIN-lUfi11111'YltJt'l~~tJ 1~~ L~'ilUL'IIm1LlJ~tJ'WLLtJ'i'l-l'll'fNriIij,JUfi11111'YltJ~ ..	 " 
~~tll~,j ~'Yl fl'Y'l ~t)OO-lUfi1111L'i'l n j;J'f) m1LtJ~tJuLLlJ~~'lI'tl~ri ~Ufi 15'~ t'YltJ~~~tJ 1~~ ~ 'i'lri;J Fl')"))J~'i'l")n~~1tJ 

LL~::;m1LlJ~tJuLLtJMt)lij.IUfi~5'111'YltJ'h~~~tJ L1'tlUL'1Im1LlJ~tJuLLtJ'i'l~t)lij.JUDn)JL'Y1tJi')~~~tJ L~m1iri[;1"rn1J"'1 
n 1ntJ~tJULLlJ 'i'l~riOO-lUD11111'YltJ i')~ ~~tJ n 11i'tl~11~ LL~::tJ fu LlJ~'[JUt)1ij,Jt.l fi 11111'Ylu 'fl'WL~'tl~~")'"l -mL'i'lmJi 

t)j;'j"r 

Cultural connections and relationships on a historical basis; the relationship between 

culture and society in different aspects and environments; dynamism and changes in Thai culture 

in the pre-modern period; conditions of Thai cultural changes during the pre-modern period; the 

transformation of Thai culture during the pre-modern period when it was impacted by the global 

culture and its conditions; dynamism and changes in Thai culture in the postmodern era; 
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globalization and changes in Thai culture in the postmodern era; deconstruction and adaptation of 

Thai culture due to the globalization. 

1(3-2-7) 

Politics, Civil Society and Social Movement 

~1ijJ'U"\m'1LL'U')~(j\V\"\·m"\'1Lij'fl~ U'1~"Ii"\i~f'I~ LL~~m'1Lf'I~'fl'Ul~,)V\"\-3~-3f'1),l mnf'l~'El'UL~,)V\"\-3 

mJ'Lij'fl-3LL~~m'1Lf'I~'fl'UL~,)V\"\-3i-lf'l~I;j'ln'El~t;1~-l,JI;jI;jU'U f1,)'I~L~'El~~t1-l'1:::~~'I-3n1n;j'El-3LLf'l::n"\S'LI"I~'El'WL'I.-l,), 

V\'N~-lI"l).JntJij~Lf'1'1M3iil;j i-.lfl).J t)1ijJ'UfiS'1).J LL~::a-3 LL'1(j\~'El).J ~1ijJ'U1mJ'"ll'fl-.lmS'L;j'El.:l nJ,)'Un'lnl1-.li-.lf'l).J 

LLf'l::U J'::"Ii'li-l f'I~ L'Ui-.ll'1).JL'Y1 tI 'Ut)t;1 n1S'~V\"\-.l i~ l'1 ~L 'Un'l1M1l'1'"~1'1~ LL ~:: LLnL"llUtIl'l.-l "\l")'} 'I),l-Uj;\LLtJ-.l'Y1'1-.lm '1 

Li:l'fl-.lL'Y1t1 ""' ! 

Development of political thoughts, civil society, social movements; dynamism and 

development of political and social movements; relations of political and social movement and 

economic, socio-cultural and environment contexts; development of politics, social movements 

and civil society in Thai society; social innovation of political conflict resolution in Thai Society. 

SOC-110 1(3-2-7) 

Daily Life and Social Co-existence 

~1ijJ'U'In '11LL'Cl::m'l~~~'In~f'l1t1V\"\-.lf'l,)'I).J~ j;\.g'UL1J'U~).J'I'iI'1l-.l),l~'Ui f'1'Ul'U;';) WlU 1~~ 'I t)'U~ ~ 

l'1,)'I),l"\l1),l'ltlwl'1lmS''Elf.i1'1~n'U"ll'El-.lfl'UL'Ui~l'1).J L'lI'U l'1S''fltJl'11'1 l'l'},,\).JLtI'U"I'I~L;j'fl-.l tl'1'U1'1).J l'l'}"\).J1'1).Jij'El PI'}"\).J
'II 

1U~j;\"lI'EltJ m1~-l"l'l"\'El"\~t1 Pl'}1).JL~t1~~::: l'1'1"\).JLtI'Ufi1J').J mJ'LmLI;jL'iI"\).J,,\LtlLI;jL'1"\ m'1Lf'I"\1"1'1trun'fl -U'U~ 

fiJ''1)J mS'l'1'1lJl1).JWI'UL'fl-.l mS'L~V\"\'U m1L~'Elntl f'I'1"\).JL),lWlm ij~m'l"l'l LL~~I"I,)'I),l1n LiJ'U~'U ~1ijJ'U1m'1 
~, 

l'1')1).J'I.-l~'ItI"ll'fl-.l),l~'U~f'1\1(i)-.ln~'I')ntJUC\:!'I.-l"\m1'El~i')~n'U'Y1"\-.li-ll'1~ LL'U,)'Y11-lL'Un'l1~1'1-lf'l'1,,\),l'l.-l)J"\tI'lJ'fl-.l),l~'U 

'ilf'1,r~-.ln~1,) L~ Li'El t;\'Eln'lS''Eltl1')),ln'U'II'El-.ll'1'UL'Ui-.l F1)JUI;jI;jU'U~ ~ l'1')1)JoDtJ~'fl'U l'1'11).J LLWln wl1-.l'l.-lfl1n'l.-l fl1 tI
'II , 

LL ~:::Fl,)1).J i).J-A''U1iL=n-.l~1'U11;j~L)J LVi'l LYitl).J 

Development of diversified thoughts leading to worldviews which are meaningful in 

daily life; co-existence by members of a society shown in different forms; development of 

worldviews related to problems of social co-existence in society; ways of constructing such 

worldviews to facilitate the co-existence of people in a society full of complications, differences, 

diversity and unequal power relations. 
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• • 1.2.2) mhJ1"Jl1~\.Iti!JPl1\llt;l~

HUM-105	 ~~titlTl"'W :n1t;l LL~::m';~1ijJ\.I1t;l\.lL'il-3 1(3-2-7) 

Humanity, Life and Self Development 

n1'~'L~1'l" ~1..lL'fl'l n1n~1'l,,~~\.l n1n~1 'l"~'lrl~ n11...r~\.l11Jrl~nIl1'rHLf'l :::PTmJIl1"r"1 ms"	 . 
...rOOJ1..l1"'n'tt::m:::1J'l\.ln1~A ~ n1~LL~'l'l"'1Fl'l1~~ n11r.r~n11~\.lLfl'lL\.l ~1\.l::Uru-Yi~ "r"If'lL~'fl'l LLf'l::l'/f'lLf'ln ",~n"	 ... 
1.J1'"llru1 P11~\.l1 'l\.ln1~'fl~1J1t1Fl'l1~"'~1t1Li'El'l=ii~~ Fl'l1~~ Fl'l1~'l1~ rl'l1~~'lI Fl'l1~'Yln,r n1~L~'fln 

~ . . 
Understanding oneself, others, and society; developing one's personality and 

potential; developing skills related to the thinking process; pursuing knowledge; self-management 

as an intellectual and citizen of the world; studying philosophical and religious principles in order to 

explain the meaning of life, good deeds (virtue), beauty, happiness, suffering, and the choice of 

living. 

HUM-106 1(3-2-7) 

Humanity, Society and Aesthetics 

~1..l'Yl1t1 P11~ ~f~il j;j'fl~~ ~ LLf'l::~'lFl~ Fl'l1~~~...r1..l€~:::"'~1'l~1..l'Yl1t1fll1~ ~fn1J'El1~~nr ~1'ln1t1 LLf'l::9 ~'l9.	 . 
...r~1..l1n1~'El'l~'lFl~~\.l'ttun1Jn1~~~1'lM1fflmm~~ 1.J1:::~~1m~~ flrI11J~!m~~~ ~~m~~ LLf'l::: \.l1!Jn1~~ 

'tJ nn1~~r.rn'tt~\.l'll~ ~f'l1.J :::LL 'lI1..l'l j;j1'I1 i'l @i'ltl'1l1~~nr Fl'l1 ~'t~n LLf'l:: Fl'l1~'t ~'l~i'ln1~l.J 1:::!Jn ~n; 

~1..l'Yl1t1mYin1Jm~L~1'l"~\.lL'1l'l n1~'fl~1J1t1Fl'l1~"'~1tlc;.'El'l~;S~ rl'l1~~ F1'l1~'l1~ m1~fl'll rl'l1~'Yln"1J n11.	 . . 
L~'El n ~1N:n';) ~fl!J'Elth'l Ltl1..l~'lI ~1\.l ~1..l'Yl1t1 fll1~ ~f'" .. 

Studying the human way of life and society in relation to aesthetics; the meaning and 

significance of aesthetics for life and society; relationships between aesthetics, emotion, body, and 

mind; social development and the creativity in fine arts, sculpture, architecture, musicology, and 

performing arts; exercises of art appreciation in terms of emotion, sensitivity, and knowledge, 

including the application of aesthetics to the understanding of 'Self'; the explanation of life, virtue, 

beauty, happiness, and sorrow; the alternative way of living comfortably via aesthetics. 
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.t::II ..,	 0'" .d 
SRE-100	 n\4'1 UU'VIU1n1'i ~~fl::n1'i'il'ilnn1fl-3n1!1~Yt'il~"1I1'I1'1:: 0.5(1-3-4) 

Sports, Recreation and Exercise for Health 

~ m~1~00J'U 1011 LL~::M1~~1~tlJ~tl.:Jn~1~'Vltl1 "'1~~f011noyq1~'Uj1'ULL'U,)'Vl1.:JL'U011 

Ltli12-J~11.:JLL~::'Vl ~i\l'ElU~2-JnrlI11'Yi'Vl1.:Jn1t1 LI1'D'U1011L~'El ~~m'Yi 'l1'U'Vl'U1011 PI,)12-J~2-J~'U{1::'j..\~1.:Jnoyq1• ,	 , 
..,	 .... ....tI -. 0.... q .....-. 

'U'U'Vl'U1011LL~::~~m'l::'j..\~n011L~'Elnn'"lm12-J011'El'Elnn1~.:Jn1t1'VlL'j..\2-J1::£'l2-JL'Yi'El£'l11.:JL~12-J~~m'l:: 

Studying the development and the significance of sports; introduction to sports 

science; guidelines in building and testing physical stamina; nutrition for health; recreational 

activities, relationships between sports, recreational activities and healthy lifestyles; principles of 

choosing the right type of exercise for an individual's good health. 

1.4) n~~1"ll11'V1mfll1f1~~~~fl::filtU~flI1'M'~ 

SCI-101 1'V1!11fl11f1~~~Lfl::L 'VIAL'ULfl!in'IJ~'UHii 0.5(2-0-4)• 
Science, Technology and Man
 

LL'U'l~~'Vl1.:J~'VlEJ1"'1~ ~fLL~::L'VlPlL'UL~U PI,)12-J1L~mnUlin2-J'lI1 ~ 'l1ui.:J LL~ L'Elnfl'Yi 1::uu~1t1::
 
'II	 • 

L~n Ml11nUYl i.:J.:J1'ULL~::~.:JiJ~~~ ~~'El ~'"l'UfI,)12-J~2-Jvr'U{1::'j..\~1.:J~.:JiJ~~~1::uuilL'l'" tl.:J ~lJ1::n'El1J'lI'El.:J 

i1.:J01EJ2-J'4~U U'"lr.rtll'U011~1N~~ ~01nJ1ul~ PI'l12-Jl'Vl1.:J~'Vltl1"'1~ ~fLL~:: L'Vl PIL'UL~U LL~::t.J~m::'VlU~'El.:J 

L'VlPlL'UL~ul'j..\).J 1 

Scientific and technological thinking, the knowledge of nature: the universe, the solar 

system, the earth, matters, energy and living organisms, including the relationship between living 

organisms, the ecological system, the human body components and essential survival factors; 

applications of science and technology and impacts of modern technology. ""I 
SCI-102 0.5(2-0-4) 

History and Philosophy of Science and Technology 

~rJOOJ'U1n11'Vl1.:J~'Vltl1"'1i\l~fLL~::L'VlPlL'UL~U L'U "'~'ln~~ 20 O11~.:JLn~LL~::n11'Vl~~'El.:J 011 

L~L 'l-'~~~'Vl1.:J~'Vltl1 "'1~~f O11~~ LL1JU~'Vltl1"'1~~fLL~:::L~n'V1",,r'Vl1.:J';j'Vltl1 "'1~ ~f ~'Vltl1 "'1£'l~fnu1£'ltl 

"'1~~f LL'U'lL-U2-J"lI'El.:J~'Vltl1"'1£'l~fLL~::L'VlPl L'UL~U1'U"'j;)')11~~ 21 
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• • 

Evolution of science and technology in the 20th century, observations and 

experiments, scientific reasoning, scientific thinking and visions, science and magic, trends of 

science and technology in the 21st century. 

SCI-103 0.5(2-0-4) 

Life and Nature 

'El\l rttJ 1~ n'ElU'lI'El\l~\l r1:nri WI ;'1'i'm.n'll'El\l ~'W~~ 'it)lij.,J'Wl rnsusern '1chU 'Yl'El {;)~n~ru::vr'W fi nn~ 

Flt'Jl~~flln~fllU'Yll\l;'1lllYi tJ~ ~~~'Wfi'll'El\l~\l n:n'i WI LL fl~~\l LL'1 (;1 ~'fl~ 11C1!~l~h'W~\l LLt'J {;)~'El ~ LLf'l~'fl'Wl FlI1l'll'El\l 

~~~U 

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

diversity, interaction of organisms and the environment, environmental problems and future of 

mankind. 

SCI-104 0.5(2-0-4) 

Science and Business 

Fl'1l ~'hrl''El\l~'W~l~ ¥u rn 1u1~11fi1iilOl rn 1tJ'1~U nl'11:J fl\ll'W'ii4'U'Yll\l'iimJ1 Pll~ WlfltJ~fi'1nlOl 
'\I .,., "I" 

~n~ru~'lI'El\l~ il 1~ n 'flU n 1'1~tJ '1~~u Fl'1l ~ ~ 1 L~IOl 1ff'1 'Mh\l fi '1nlOlL'WtJ1:: L'Yl PlL'Yl U LL fl:: ~ l\l il 1:: L'Yl PI~"j 1.. . 
I:J f'l\l1'W~ rolULtJL:n 

Introduction to business management, applications of scientific research in business, 

characteristics of successful entrepreneurs, case studies of Thai and international enterprises 

adopting and implementing research findings in their operations. 

SCI-105 0.5(1-3-4) 

Mathematics in Daily Life 

il '1::~"lJ 'fl\l FlruWlPll ~ VI fLLfl ::'ll'n FlruWlPll ~ WI f ml~~~vr'W fi1~~~1\llfft'JLf'l'llnutJ11n!J m n11 

fi1'1~"ll1~ m1tJ'1::umlFlruWlPll~Wlfnu\l1'W~1'W~1\l1 L"li'W ~f'llnn'WLL1J\l Ln~~1'flm'1fl::L~'WU1\lruLLuu Wlfll(;1. .. 
~'U. 'flWl 11 (;1'fl mnu L'l'lll Flru~IL'W\ll'Wt'lC'l111 WlU n'n~ 11ru~l'Yll\l FlruWlPll~ WI f~Y1l'YllU 

~ 
rn '1'Yl (;1f'l'fl\l ~1'W 
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History of mathematics and mathematicians, relationship between numbers and 

natural phenomena; the application of mathematicians to other fields such as lottery, games, stock 

exchanges,	 interest rates, geometry in architecture, challenging problems in mathematics; 

experiments in mathematics. 

SCI-106 0.5(2-0-4) 

Earth and the Solar System 

Vl~'!=t5m'i'n1Lil~1:::Uuq1u::: L~mL~:::m..:Jr.T'WVlf 'i':::UUrl':m.J~~~'WiLL~:::"M'C\1iI'II'U~L'VI~ilJ\q 

"!':.I 'i' 'i' Q/ .... .. %.. ...1 ..

Vl'tl..:JYi1 L'VIrt.'W .~Urt,)1~m')'j,\'W1Vl1..:J~111Pl1fllJ\nL~:::'fl')n1Pl n11~..:J Ln~m1ruVl1..:J~1nPl1fl~nmN~'W rns
 

Vjhrti'tl..:Jij'tlLL~:::~1JnmrVl1~m11f'11fl~fn1nn~;f'W'lI'tl..:J1Jnn!)n1mrDn~"Il1~L"I!'W ]JL'lI1LYJ LL~'W~'WL'j,\') ~ 
" " '"	 I

'W1~ -w1;'W-w1~..:J "Ilil~'lI'1l..:JL~':J.J ~'WLL~:::YnU, 111')::;1~n1'1l'WLL~:::mn1J~U'WLL1J~..:Jflll1Y'l'1l1mPl 

The theory of the origin of the solar system, the earth and the moon; the relationship 

and dynamic of sky objects; advanced technology in astronomy and space; the basic astronomy 

observation; tools and equipments used in astronomy; occurrences of natural phenomena such as 

volcanoes. earthquakes, tsunami, tide, types of clouds, rain and storm, global warming and climate 

change. 

SCI-107	 'Yi'i'ituoW"llL~'il~~ 0.5(1-2-3) 

Plants for Life 

rt ruu ~::; ~1'l1'1l..:JYl11ruYi"ll~:ihi'1l1~n'll'1l..:J ~..:JiJ~~ ~ rt') 1~'j,\ ~1 n~ft1U'lI'fl..:J~'WiVi"ll 1J 1:::1i,	 , 

~ilij.J'W1 m sus :::n11r.l~ n~~Vi"ll rn 11l..:Ji"llil~Vi"ll U"lr.lUVl1..:JmUll1Yl LLft::: LrtiJ m111Ji1J1:::LU"Il 'W"l1 nVi'll Vi'll , .
 

Lf'l1'!=ttin"l Yi"llfl~'WLYl1 Vi"ll1'W1J1:::LYlruLLft:::r)00.J'WD11~ thHhij'1l..:JLVlU m1'1lU~n';~'WDm1~Vi"ll ,x,);'1lU"l"lU'W
 'I 
ctJ " "1i""
 

L~mnlJVi'll L"ll'W Vi"ll~IP\LL1Jft..:J~'W~m'i'~ n1'i'V1lP\ft'1l..:J1'W~'1l..:J1J5lJ~mnLft:::111rtfl'W1~
 

The value of plants to the biological world, plant diversity, plant phylogeny and
 

classification, plant identification, physical and chemical factors, plant uses, economic plants,
 

medicinal plants, plants in Thai culture and custom, forests in Thailand, plant conservation, current 

topics relating to plants such as GMO plants; experiments and field trips. 

SCI-10B	 ~ '1fl:l~ LL ~:::~..:J LL'J lP\i'il~ 0.5(1-2-3)
 

Man and Environment
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1FlN~11,,'J LLrl~Fl'J12.J~1 ri'1.!'lJ'El,,'J~,,'Jn:n~ lni,,'J~1'WmU111Yl LLrl~:n'J111Yl 1FlN~11,,'J1~1J1JilL'J Pl 

Yl ~,,'J,,'J 1'W ~ ~n m 'l''El~ fn';~,,'J LL'JI1l~'El2.J LLfl~Yl ~,,'J,,'J1'W Fl'J12.J~2.J....r'W 1iL'D,,'J1::1J1J 1~~~ 1,,'J2.J'i~tJ n1J~,,'J LL'J 11l~'El2.J 

~ fl n 1~i'l1J'lJ'El,,'J).Jrl111'J ~ rnrul ~U'WLLUrl,,'Jl1 i1mm PlLfl n usern 'l'~ ru L~U Fl'J 12.J~ rl1n~ fl1Ui'l1,,'J:n'Jfl1Yl Fl'J12.J1 
'U '" .. '" 

Lif'El,,'J~'WL~mn1Jmnh~dj'Wc.lrln1::i'l1J~,,'JLL'JI1l~!l2.Jm1i'l11l~'El"lL'W~'El,,'JtJ51J'imnLfl::111rl~'W1).J 

Structure and importance of environment of both physical and biological aspects, 

ecosystem structure, energy, principles of environmental and energy conversation, systemic 

relationship between man and environment, impacts and consequences of pollutions, global 

climate change and loss of biodiversity, basic knowledge of environmental impact assessment 

(EIA); experiments and field trips. 

1.5) n~3J"-i"ll1~'VIflL'Wh!h~1~"''I.lL'VIP!• 
ITE-104 f1,)13J~vf'l.l~1'1.l ~1'1.l L'VI fIL'I.lLflti"'1~"''I.l~ 'VIP! 1 0.5(1-2-3).. ... 

Fundamentals of Information Technology I 

m1tJ1::~n 1n1~Li'lrl L'WLi'ltJi'\11i'\'WLi'lPlL'W"l1'Wj;]1,,'J 1 ~t)LijJ'W1m'l''lJ'El,,'J Fl'El2.J~'J LIn'Elft'W~rlj;]1,,'J 1 

tJ1::Ll1i'l'lJ'El"lrl'El2.J~'JLj;J'Elf 'El,,'Jr1U1::n'El1J'lJ'El"l1::1J1Jrl'El2.J~'JLlJ1'El1 e:l11I1lLL'J1 'Il'ElYlj;fLL'J1 1JFl',nn1 ~'El).Jrl 'EltJnmJ. " . 
e:l11I1lLL'Jf~H"l1'WL'W1J.,,,U'W 111~1rl'El).J~'JLIn'El1 rl'J1).J~1ri'1.!'lJ'El,,'J~'WLi'l'Elhwln m1H1J1m1~1,,'J 1L'W 

:S'WLi'l'El1LUIn L'MilrlL'Wm'l'~1J~'W~'El~rl m11n~1rl'J13JtJi'l'ElI1lJlU'lJ'El,,'J1:::1J1JfI'El3J~'JLIn'El1 m1't1ntJ51J"'iim1 

rl'El3J~'J LIn'Elf L~u'Jn1J1:::1J1Ju51J'im1 LLfl::'Lu1LLn13J'El11ntJ1:::'LU'IlU :S'WLi'l'ElfLuln tiL~ni'l'l''ElilniL3J~ LLfl:: 

1tJ'l'LLn1).JtJ1:::3J'J fl~ fl~ 1 Lrl''El''l ~'W 

Information technology and applications; evolution of the computer; categories of 

computers; computer components: hardware, software, peopleware and data; programming 

languages; Internet and applications: computer system security and access controls; practices for 

operating system and utilities program, Internet. e-mail and basic features of word processing. 

ITE-105 0.5(2-0-4)
 

Fundamentals of Information Technology II 

~'i)3J i'lusem 1LLi'l'l.l;'i)2.JflL'WFl'i)3J~'J LIJl'Elf 'l'~D1J LL YJ3J~'El3J i'lLLfl :::li1'W;'i)3J fl m11J1~ 11LLrl::: 
'" '" " ell "U 

{l1lm11:::'lJ'lJ ~11i'\'WLi'l PlL'W'El,,'J Rn1 VI ~nm1i'W "1'W'lJ'i),,'J n11~'Eli'\11;'El ~fl rl'J13J}i'W"1'Wi'l1"l ~1'W 1:::1J1J 

LFi1'El'li1U Fl'i)).J~'J LIn'El1LLi'l::: Lrl1'fl,htILL1JD j;]1,,'J1 L'll'W LAi'J , WAN LLi'l::: VLAN 'LU1'Lj;J Fl'Eli'lLLrl:::L~'ElI1lLI1l1~1J'W 
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ITE-106 

LFi1'fl'li"IWil'fl ).J'Vi'HIil'fl f n"I1fm~"I rl')"I).Ju fl'fl ~.ntl1J'l.l Lrl1'fl'li "Iu n"I1~"I ril'll:S Lfl rl'Yl1'fli:m~ ~U n HW~'fl ~ "I1 

LFI ;'fl'l.l~ us::~un mr~"I'l.l')t1 m"l).J~::~')n j;h:J1 n~:r"').J"Iti LLfl::",~n'"l1t1 fi11).J ~"I'l.l LYlI"1L'l.lLfl~ ~"I1~'l.lL'Yl1'll LLfl::n"I1 

~'fl~"I11~ 

Data and data representation; file system and database; administration and 

management of information system in organization; principles of data communication; introduction 

to computer networks; type of networks i.e. LAN, WAN and VLAN. Protocol and TCP/IP; networks 

and security; E-commerce; mobile and wearable computer; law and ethics for information 

technology and communication. 

0.5(0-4-2) 

Word Processing and Presentation Production 

m11~Lu1LLn1).Ju1::).J,)flP'hL~'flr.r~m1..:J"I'l.lL'fln~"I1L:n..:J';)'Il"ln"l1 L'fln~"I1~i.jm"l).JtI"I')).J"In rns 

r.r~mn'fln~"I11'l.lm1i'hn'l.lLtJ'l.ln~).Jm1~·h·:Jyj'flf).J n"I1t'\..:J'"l~"').J"Im~t1'l.lm1~'h..:JLL).JLrln~mh'l.l')t1m"l).J. 
~ ::~')n 1'l.ln"l1L-n..:J"I'l.l LL'l.l::\hLU'lLLn'l).J ~"I'" 1u~'h..:J..:J"I'l.lin L~'l.l'fl ,f'l.lIi1'fl'l.lLLfl::LYlI"1UI"1 msesn LLUU'l"l'l.l,j "I L~'l.l 'fl 

n"I1~1"1..:J..:J"I'l.l,j"lL~'l.l'fl m1r.r~lu LLuu~m;lflu1::LIlYl[;]"I..:J1 L'Ii'l.l lJi')~mt11um~ lU,)"I~ 1i1"I1"1..:J nnyJ LLtJ'l.lm~ 

L~t1..:J I1"1~Lrl~'fl'l.l1w1 LtJ'l.l~'l.l n"I1L~'fl).JLtI..:J..:J"I'l.linL~'l.l'flnU~'fl);jflI1"1t1'l.l'flnm'1ri"l"''l.l~L'flyJ LyJnCl~n'lJ..:J"I'l.l 
, 

o ... ClII 0 0 ....... r 0 "
 

'l.l"I L~'l.l'fl m 1'"l~ L(;l 1t1).J m ru "I L~'l.l'fl..:J"I'l.l m 1'l.l"l L~ 'l.l'fl..:J"I'l.l rn 1~..:J~).J~..:J"I'l.l'l.l"I L~'l.l 'fl n "I1M"I..:JL'fln ~ "I '1 

U '1::n'fl'lJm 1'lJ11t1"1 u uaernsuil fl..:J1yJ ~..:J"I'l.l,j"l L~'l.l'fl 

Using word processing software to manage academic documents and lengthy 

documents; document management of working groups-form use, mail merging, creating macros to 

facilitate use; introduction to presentation programs, phases and techniques for presentation ~) 

design; formatting data: texts, images, pictures, tables, graphs, diagrams, sound and video; linking 

with external data; setting effects to presentation, preparing to present, presenting, printing, 

producing handouts and transforming presentations. 

ITE-107 m'i'tl'iln LLtJ'lJ LLfl::-W(;1I"lA1 L~tJl"ll~ 0.5(0-4-2) 

Web Design and Development 

~mnm"l).J~"IP)ry'iJ'fl..:Jm"lYlnLLfl::m1L-n..:J"I'l.ln1"1YlnL'l.l..:J"I'l.l[;]"I..:J1 ",~nm1'fl'flnLL'lJtJn1"1Yln 

f'l ru~1'l1'fl..:J rns (;ln LL~..:JI11~ ~il j;)M1'l.l[;]1..:J1 ';)in"l1,j1I11~ L~ 1 ~ 1::1JUfi~ Yifl ~hll Lrl1'fl..:J)j'fllJ11..:J1 n"I11eil..:J1'l.l 

Lrl1'fl..:J)j'flj;)1..:J1 'lI'fl..:JLU'1LLn'l).JI"1'fl).J'Vi,)L(;l'flf(;lmL~..:Jm~ L~t1,j1m1).Jl~'fl..:Jn"I1'fl'flmL1J1Jm1Yln 'Yl~M5~ n"I1r.r~ 
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'El~ rhJ 1~ n'ElUl1')W).J')U 1~~ n 1n1~1"m')1Inn LLj;J~mW 'tJnuBlliin111~LU1 LLn 1).J~1~1i..lm1~'h~11,)w LLn1~ LL~ ~ 

InnLL~~l1,)W rn n1,)l1,)W~In n LLj;J~ ).J11~1i..l~,)i..lftm~ru~j;J')~l rl,) ')).J~Lif'El~~i..lL~m nUm1'El'Eln LL'JU LL~~W~i..l,) 

L~U LrlN~'h~'JJ'El~m~') L'El'DYl Lii).JLL'El~ 1JnuBlJ~1i..lm1'El'ElmLuuLL~~W~i..l1L~uL~ul~ Lrli'fl~iJ'fl ~') L1'"llU n11 

~~1~L~ULW'"l n11LL~~~I:J~L~ULW'"lU'WLU1LLn1).JL~lJ1Jn,)L'D'ElTn11~~')~mn~ n11r.r~n11nmhfln~1mw 

LL~~~ n11vh1i:lLU'ElT~~rl n11rh~i..l~'JJ'W,) ~LL~~~'W~'lI'El~Li'l1).J rnsenn LLUU LLUUi'l'flT).Jil')L;,);'El).J~LL~~m1 
" 

LL~~~I:J~;'El).J~ n11n')~'W~m1LL~~~CJ~L~uH'"l,),),)~rl1u~ n11n,)~i..l~1ULLUUL~ULW"l mnh~'D')~).Jw'Wi 
"	 " 

L~u1'Jl~ 

Study in the graphic literacy and various applications; principles of graphic design; 

photo editing to various applications; digitalized photo import with graphical tools; use of tools from 

graphical software; graphic design application, color theory and composition to photo editing; 

practice in photos; editing and enhancement with graphical software; various applications for 

desired finalized photo. introduction to web design and development; HTML language structure; 

practice in web design and development with web development tools; webpage creation; 

displaying webpage on web browsers; table creation; formatting texts, pictures and colors; 

hyperlink; setting size and area of the frame; input/output form design; using JavaScript for display; 

cascading web page style sheet; website promotion. 

ITE-108	 m'i"lim'i1..:1fl1U'ltuLL'tl::n1'i~fln1'i.!1Ui'fl~'tl 0.5(0-4-2) 

Electronic Spreadsheet Program and Fundamentals of Database 

LU1LLn1).J m1,)~~TU,)ru (Spreadsheet) ~,)i..lU1::;n'ElU~'fl~ LU1LLn1).J ~'El~~ LL~~lULLUU'JJ'fl~ 

~'El).J~ n11r.r~1U LLUU~'El~ mn~ m1H~1n1~illi..lLU1LLn1).J L'Ii'W~ 1n1rlrulnf'\,)'i'llnfLL~::;~ii~ m1~~,)~~ 1n1L~E..I 
"" 'U 'U	 " 

~H m1L~'El).JLU~~1n1 n11~'h~nn"fl m11J'El~ni..l;'El).J~ m1iJ,)L;,)~'El).J~L~'ElHli..lm1';)Lrln:;,.r m1r.r~-n') 
'U 'U	 'U 'II 

nU~,)i..lli..lftn~ru:;1uL'l'i).J LL~~m1HIn')n~~~')uij~ LLi..l~il,)M1).JTrfi..l~,)i..l~1i..lij'')i..l;'fl).J~ n11'El'ElmLUULL~:; 
" 'U ctJ tIS '" 

W~i..l')ij',)i..l;'El).J~Lif'El~~i..lL~E..I1~LU1LLn1).Jr.r"'n11'1j',)i..l~'El).J~~')~1Ui'\~')~m1,)~ LLUUi'\'ElU[l')).J i'l'El1).J 11U~')i..l
tIS 'U	 .., 'U 

LL'l'l::LL).JLfl1 m1iJ,)L;,)LL'l'l::~~'El'Eln~'El).J'l'lnU;'fl).J~mUi..l'fln 
" 'II 

Spreadsheets program, components of the program; information and format of the 

data; table formatting; using the formula contained in the program such as mathematical formulas 

and statistics; formulation by the user; linking formulas to graph data protection; importing data for 

analysis; preparing reports and the use of multi-dimensional tables; introduction to database; 

,
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• • 

database design and development with database management system (DBMS) for creating and 

managing tables, queryies, forms, reports and macro; importing and exporting databases with 

external data. 

2) '1,uJ')~~"llIL'\l'Wl::: 

2.1) nfi~~"llILLn'U•
 
PHY-101 ~~nYJin~ 1 1(4-0-8)
 

Principles of Physics I
 

~flUM1~j;\f YiflM1Mlf m~'1lu~n';Yi~-.1-.11ULLfl:::m~'1lu~m~1~L~u!K~L~-.1L~U
mnfl~'1lU~ 

'lI'1l-.1t5'[;JmL'ij-.1Ln~-.1 n1'l'1lU~n'; ~~L~u!K~L~-.1~~LLfl:::m~'1lU~n';Yi~-.1-.11UL~-.1~~ m~LLnri-.1 flru~~1J~'lI'1l-.3 
'II 'II	 'I 'I 'II .. 

~~1~~~~'lJ'1l-.3fl~U fl~UL~t1-.3 YiM1~j;\f'lJ'1l-.1h'lfl '1lruVlYiflM1~1J1~ 'VltlM~~floJ'lJ'1l-.1Un~ 

Kinetics, dynamics, conservation of energy and linear momentum, motion of a
 

rigid body, conservation of angular momentum and energy. oscillation. properties of matter,
 

properties of waves, sound waves, fluid dynamics, thermodynamics, kinetic theory of gases.
 

PHY-102	 'LlD'U~n1'iYJin~ 1 0.5(0-4-2)
 

Physics Laboratory I
 

m~'Vl~fl'1l-.1yfU~1U'Vl1-.1Yl~nif L~'1l!Jny)nM::m'11;Lfli'1l-.1ij'1lt5'~ill~1ru'Vl1-.1mtlfl1Yi'1ltl1-.3
 

~1t1 LLfl:::iI\-.1L~1~fl,)1~L~11~'VltlM~'Vl1-.1Yl~n~
 

Basic experimental physics to practice skill in physical measurements and 

~iimprove understanding theoretical physics. 

PHY-103	 ~~nYJin~ 2 1(4-0-8) 

Principles of Physics II 

';j"llI'IJ.:JI'1'Ufhl'U : PHY-101 ~~nYJin~ 1 

Prerequisite: PHY-101 Principles of Physics I 

~u1~1yJyh ~m.nyJYh fl')1~~1yJyh m1~~1U'Vl1u1yJyh ,)-.1~~1yJYhm:::LLfll\i1N. 
~ •• I!'.I u ,'" ..l., '" ~".I!'.I .J..,j, '" t..!!'.!

')-l~'1~Tfrllm:;LL~~fl1J ~U1~LL~~V1fln m1LVlumU1LL~~V1fln mTj1 fl,)1~LVlumU1 flflULL~LVlfln TjTjl 

LL~-.l 'VltlM~fl,)'1lU!K~ LL1J1J~1fl'1l-.l'1l:;\i1'1l~Yl~n~n,)Lfl~tlHiL~nYm)'nn~Lif'El-.3~U 

41 



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

circuits, magnetic fields, electromagnetic induction, inductance, electromagnetic waves, 

optics, quantum theory, atomic model, nuclear physics, basic electronics. 

PHY-104 tJlitJ~m'3~~n~ 2 0.5(0-4-2) 

Physics Laboratory II 

~"ll1,r':U·)tJTi'il1.l : PHY-102 tJDtJ~m'3~in~ 1 

Prerequisite: PHY-102 Physics Laboratory I 

mm "'~'1l..:J'fl1..:JYl~n~ L~'1l'tl nor;'n~::n11'fl ~~'1l..:J~'lluejj'1l'U LL~::'i'l..:J L~1~ f),)1~ L~1 '1.'"l'fltl~D 

Experimental physics to 

understanding theoretical physics. 

practice skill in complex experiments and improve 

CHM-104 Vlimflii 
Principles of Chemistry 

1(4-0-8) 

U'fltJ1 m~1rui~rr'U€Lf)N~11..:J~L~nm'1l'U'iI'1l..:J'1l::j;]'1l~~~U~'iI'1l..:Jfi1j;]j;]1~mn..:Jfi1j;], , 

Introduction, stoichiometry, electronic structures of atoms, periodic properties, 

representative elements, transition elements, chemical bonds, gas, liquid, solution and 

colloid, solid, chemical kinetic, chemical equilibrium and ionic equilibrium . 

,~ 

CHM-106 
• Ie>. ... ... ..r 
1JD1Jlnn1'3Lfl3J'V'l1.l~11.1 

Basic Chemistry Laboratory 

.J.J "&.I .... ..... j' '1." tJ....... '" 
n11'fl"'~'1l..:J'flLmJ,)'iI'1l..:JnUn11"r'lJij.J'U1'fln~::"r'l'Uj1'U 'U"I'1l..:J !JUlnn11LFl~ 

Experiments related to developing basic skills in chemical laboratory. 

0.5(0-4-2) 

MAT-107 
e>. ..f1tl.llnfll1'i'ft;\'3 1 

Mathematics I 

1(4-0-8) 

, 
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~ijj;\ ~,)1'-J iil'1l Lti'1l~ 'fl'W'A\'\€'JI'1l~Yf~noD'WPi1"1~ usernnlseuniA" tf'~"V~''W€'JI'fl~Yf~noD'W~1'"l1~, , 

LL~:::n11'lh:::t1niA" Yf~noD'W'fl~Vltl illYi'Wjj1"j(;lNLL1J1J. 
Limit, continuity, derivative of real-valued functions and its applications, integral of 

real-valued functions and its applications, transcendental functions, improper integrals. 

MAT-108 FlN~flI1~~~ 2 1(4-0-8) 

Mathematics II 

L~'tI'\.lt"ll'i1t1~'ll1 : LiI'W'lJn~m~1~L~11JLn1(;)'l(;)1 (A Ci~ F) '"l1n11t1f)'D1 MAT-107 ~ru~1"l1~(;lf 1 

Condition: For students who have received a grade (A to F) from MAT-107 Mathematics I 

n!J"lI'1l~ L~iJ(;l1f'l L'Vl~il~ n11~1um'W€ L'-J(;l1n'lfLLf'l:::1:::1J1J~'-Jn1n:n~ L~'W ~'-Jn11L:n~'fl~Yi'W€ 

Lrl''1l~ ~'WLLf'l:::n1nh:::t1n iA" 1:::1J1J~1'W,)'WL:n~;'1l'WLLf'l:::~ (;l1'l1'1l~'1l'1ltl Lf'l'1l f. ~ 

L'HOpital's rule, techniques of integration, matrices and system of linear 

equations, elementary of differential equations and their applications, complex number 

system and Euler's formula. 

MAT-109 1(4-0-8) 

Mathematics III 

Li'£l\.ll"ll'i1t1~'ll1 : LiI'W'lJn~nM1~L~11JLn1(;)'l(;)1 (A Ci~ F) '"l1n11t1f)'D1 MAT-108 ~ru~1"l1~j;\f 2 

Condition : For students who have received a grade (A to F) from MAT-108 Mathematics II 

'1l'Wm'-JL'Vl6Lf'l'1lf ~1r;i1JLLf'l:::'1l'Wm'-J'JI'1l~~1'W,)'W'"l1~ L,)nL(;l'1lf'l'W'lnl1ij~1'-Jij~ L~'Wj;\N ~. , ~ 

1:::'W11J ~'Wt1')'l'Will~ij~1'-Jij~ 

Taylor's series, sequences and series of reals numbers, vectors in three 

dimensional space, lines, planes and surfaces in three dimensional space. 

MAT-112 1(4-0-8) 

Mathematics IV
 

L~'£l\.lt"ll'i1t1~'ll1 : LtJ'W'lJn~nM1~L~11JLn1(;)'l(;)1 (A n~ F) '"l1m1t1f)'ll1 MAT-109 ~rulilI"l1~(;lf 3
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Condition: For students who have received a grade (A to F) from MAT-109 Mathematics III 

LLfl ~ fl ~~"IJ'B~yr~ ni'l..lrl l!Ol1~"IJ'B~~~ It! vI'"l LLtJnL~::n/ nl ~::t! nvl Yr~ ni'l..lrll L'"ln LfWfl f LL ~::n/~ 
~ . 

Lfl~'B'I..l~1'1..l 3 i:I~h.r'n'i'l..l€~I),JL~'I..lLL~::n/~tJ~::tJnvl• 
Calculus of real-valued functions of several variables and its applications, vectors-

valued functions and motion in three dimensions, line integrals and its applications. 

1(3-3-8) 

Differential Equations and Applications 

Li'el'u'l"IJ';I!1':)~1 : Lth.ltrn~m11~1M'lJLmlPl1lPl1 (A ~~ F) !OllmltJ~'Il1 MAT-112 Flru~PlI~j;)f 4 

Condition: For students who have received a grade (A to F) from MAT-112 Mathematics IV 

oIlliIl. .................... oClII q I _
 

~),Jn/~L'D~'B~'Y'l'l..lD~I),J'l!'B'I..llPlU n LL~::i'1~'l~!{)n/~),J'BfJ,"IJtl~r.J~L'tl~t!"IJ'B~~),Jn/~ ~),Jn/~L'D~
 

'B'I..l~'I..l€~I~ru'fi'l..l~U~~~ LL ~ ernnl ~~t! nvl ~),Jn/1L:n~'B'I..lvr'l..l€'fi'l..l~U 'l'ltl~ LL~~m~tJ reun vl1::U'lJ 'l'l),Jn/1
 
"Go' "" " 

L:n~'B'I..lvr'l..l€'l'lI~ru'fi'l..l~U~~~ LL~::n/nh::t1 nvl1::LiJtlu:'ii L:n~ vI'"l L~"IJ Lif'B~ ~'I..l~I~fun/nLn~),Jn/ ~L:n~. .~ 

'fl'l.i~'I..l€~I~fbI'fi'l..l~lJ~~~LLrl::~'B~ n/~1:n·hhLLn1),J~IL1~l1J1'1..ln/nLnUt1J~11'1..li-it:l~1J5~n11 rns 

LL1J~~~I1J~I'll 'fl~m),J~Lj-t!f ~),Jn1n:n~'fl~Yi'l..l€tJmJLd''fl~~'I..l 

Ordinary Differential Equations (ODES) of order n, the existence and uniqueness
 

theorem of the solutions of ODEs, first-order ODEs and applications, second-order ODEs and
 

applications, system of first-order ODE and applications, basic numerical methods for solving
 

first and second order ODEs, software packages to solve problems in a computer lab,
 

Laplace transforms, Fourier Series, introduction to partial differential equations.
 

1(4-0-8) 

Engineering Mechanics I 

~"ill,r~fltJ: PHY-101 ~~nYi~n~ 1 

Prerequisite: PHY-101 Principles of Physics I 

" 
~~nn/~¥1'1..ljl'1..l"IJ'B~~tij;)t!PlI'l'lj;)f n/n'"l),JLL~::LLt!mL1~ L),JL),J'I..lvl LLNFI'"llJ~ r.J~~'Y'l€"IJ'B~1::UlJ 

L~N~t:l~ij~LL~::~I),Jml ~::lJlJLL1~'l'l),J),J~ LLr.J'I..lfll'Y'lij;)Cl~M::~),J lPl~"IJt:l~~::U'J LLN'l'l'B~i:I~LL~::'l'lI),Ji:I~ mr 
~ .. 

:'i Lfln::~1F1N~'B~),J'I..l Lfl1~ LL~::Lfli'fl-.:lr.rmn~ ~'"lI),JL~tJlPlY\I'1..l Plt.ltJn'"l~LL~~Lrn'l..lY\1t:ltJ~ L),JL),J'I..l[;]fl'"ll),J L~tltJ. ~ 

"IJ'fl~~'I..l~ '"l~ n~),J b),Jf~I'V1 1'lJL),J L),Jt.lvlfl'"l1),JL~'fl u :'ii~It.lL~ijt)t.lLd''B~ ~t.l 
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Fundamental concepts and principles of statics, additions and resolutions of forces, 

couples; resultant of forces in two and three dimensions; equivalent force system; free body 

diagrams; equilibrium of two and three forces systems; analysis of trusses, frames and machines; 

friction; Center of gravity and centroids; moments of inertia of areas; mohr's circles for moment of 

inertia; virtual work; stability of equilibrium. 

1(4-0-8)CEE-201 

Mechanics of Materials I 

"ii"ll1,r~itJn'ilu: CEE-101 nf1l1"\1'l'\lilfifil'"lm~~ 1 

Prerequisite: CEE-101 Engineering Mechanics I 

e.J f1li~fi'lJ'il'lUBmmmu·h.l 'VI'll')ULLN'inn 'VI'll')tILLNL~'ilU n1~'3 Lrl~1::i'VI'll,)ULLN ~::U1tJ LLf'l:: 

rl')1~ Lrl1u'" '1::'\.l1tJ '"l'ln f1l~ L~1~1'V1 ru'VI'll')u LLN~::U1tJ LLf1l ::rl,)1~ Lrl1u", ~::U1tJ m1~i~~ufi~::'VI~1'1'\.ol'll') U 

" CII .... ..... I 0 .... I I 

LL '1'1 LLf'l::rl'"l1~ Lrl~U '" nn'lJ'il'l tI rl n1~'VI1 rl,)1~'l'\~~Ujj~::"',)1'1U1'\.olU nu 'nYl n LL f1l::'VIU'"lU LLN LLf1l:: ~::'\.ol,)1'16J • • 

,f1'V1unm~YlmLf'l::n1nU~UU~U'lJ't'l'l:iufbu~~tJLLNLLu,)LLnu LL'NU'" LLN~'" n1~~Lrl~1::wiufbu~~tJLLN. " 
n '1::~1~,)~ LLf'l:: LLN Lrl''il'l ~UU Ylcp~Dm'1LTl'lLl'I1::Lif'il'llilu 'VI'll')ULLN L;~ 'VI'll')ULLN'lum'llu:: e.JU'ItJ1'1 

Concept of Stresses and strains: stress and strain components; analysis of in-plane 

stresses and strains; mohr's circle of stress and strain; relationship of stresses and strains; hook's 

law; analysis and design for members having axial forces, torsion, and bending; analysis of 

members having combined loadings and eccentric loads; introduction to theory of elastic stability; 

stress concentrations; stresses in thin-walled members 

'"", 
1(3-2-7) 

Computer Programming 

~,)uu ~::n'iltJ'lJ'il'l rl't'l~Y1') Llil'ilf m~~1'11U'lJ'il'ltl11'" LL')1LLf1l ::'D'il'rJ j;fLL')f Lrl N~~1'1'lJ'il'l LU~LLm~ 

'VI in rn ~'t'l't'l nuuu LLf1l::~fi.l..J'\.l1 LUnLn~~LLtJtJ LrlN'l'\~1'1 ,TUlil'ilU LYlrlUrl LLf1l::Lrli'il'liJ't'l'll')u'lum '1LLflury'\.ol1 

LLtJmh'l1 ri1rl'l~ ~'t'l~f1lLLf1l::U'1::L11Yl'lJ'il'l;'t'l~f1l;i''"lLLU'1LLf'l::n1'1n1'V1U",ri1 u~'"llH)u~lilLLf1l::L'il1~1iI ,T'UIiI't'lU
'U 'U "I "I 

n1~L~UULUnLm~ LLtJtJYl'ilUl'I1,),r m'1L~'flnuBtJ1i~1i'lli11~ L~'flU LLf'l::n1~~1'11'\.lLLtJtJ'"lUoD\ LU~LLm~ti'iltl
 

iUj;\'t'lUn1~~U'VI1LLf1l::~"'ih~tJ;t:l~f1l ~U~1Um'1L;juuLU'1LLm~L'R'Iililn rlf'l1'l'\LLf'l::t:lt:l'JL~rl n1~ilnuntJ"1Im'1
 
'U a "I dJ 

LU'1LLn~~ ~')U Lrli'fl'l rl'il~Y1') Llilt:l1 
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Computer components; functions of hardware and software; program Structure; 

principle of design and development of structured program; procedures, techniques, and tools for 

problem solving; constant; data and data type; variables and assignment; statements; input and 

output; top-down programming; decision and iteration; subroutine; search and sorting; object-

oriented programming; classes and objects; computer programming laboratory 

1(4-0-8) 

Fundamental of Electrical Engineering 

1"illU~A'Ulhl'U : PHY-1 03 '\II~nYJ~n~ 2,.,.; 
J 

Prerequisite : PHY-103 Principles of Physics 1\ 

r1':lIJ..J~~'W~I'WL~mnlJ~""':lnnJ..JlrJW1: ':l'l"'lj'lrJWlnj':::LL1lIJ1N LL'i'l:::m:::LL1l1l~lJ (N"'lnLJJL'\II~n 
~ ... 

LL'i'l:::'\IIiJ'elLLU'i'l'l L~i'el'lr.r mn'i'llrJWl tlU nmnrJW1LL'i'l:::':l'lIilj'~L~ nyml'nn~ 'i'l'el~nLnY1LL~:::~)i~j;J'el'i'l1'el:](;h'l1 

LL'i'l:::j':::UU~':llJ'1J..J 

Basic knowledge pertaining to electrical engineering: DC and AC electric circuits; 

magnetic circuits and transformer; electric machines; electric devices and electronic circuits; logic 

gates and varied digital IC and control systems. 

0.5(1-3-4) 

Engineering Drawing J 

mn;u'Wr,hern~m'i'l:::~':lL~'lJ Lj''lJlr1ruIJ1Uj':::unlJ1 mn;U'Wl1TY'l'el'elLfinnYJn mj'1-n~15LthL"'l~'li'W, 
",. ! mnL1l(;)'lmlJ..JUI':l"'l1''l 'JJ'Wl(;)1il1'l'lJ'fl'lj':::'WllJLL~:::l1TY'l~(;) mj'nl'\11'W(;)'lJ'Wl(;)LL'i'l:::j'IU~:::L~U~mj'1ldlj;J111Yi 

mn;U'WLLUU~""':lnnJ..JLUfil1lmDlJ1tJmnJ ~""':lnnJ..JLr1N1l~I'l LL~:::~""':lnnJ..J1rJWl mj'L;U'WLLUUL(;)tJVn 

MEE-101 

Introduction; Lettering; applied geometry; orthographic projection; auxiliary view; true 

length; True shape of plane surface; dimensions and specifications; section views; pictorial 

sketching; civil, architectural, and electrical drawings; Introduction to the use of computer for 

making of drawings 
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0.5(1-3-4) 

Engineering Drawing II 

m~1~r1'El~~,)Lti1'Elfrl')u1\Jmn~U\JLLUUbL~:::'El'elnbbuum-.j~",,')nn~ ~')~vf-.jnU~:::L~U~lh:::n'elu 

uuu1\J~I\Jj;jl-.j1 mn~tJ\Jm'YHlll).J~~m'1L~tJ'W:n"\J~,)\JLr1i'El-.j~nm~~'Elm;'el~ ~:::UtJ-.jl\J'Yi'Elbb~:::m~Liluw 

LLtJu~",,')nn~~r1N'i\l~I-.j 

Computer aided working drawing and engineering design including specifications; 

three dimensional drawing; mechanical components; welding; plumping systems and structural 

drawings 

CEE-203 n~flI1~l;\i"ll'£l~1'W~ 1(4-0-8) 

Mechanics of Fluids 

1"ll1,r~Fl'l.Jri'£l'U: CEE-101 n~""I'i\lj;]fri",,')nn~ 1 

Prerequisite: CEE-101 Engineering Mechanics I 

r1ru'i\l~'~'lJ'El-.j'lJ'El-.j1~~ 'i'lnti1tJ""I'i\lj;]f'lJ'El-.j1~~ ~fim~~Lr1~I:::im~1~~ 'i\l~m~j;j'elLti'El-.j 'i'l~m1. 
, 

~~L~\Jt;]~ Lb~:::'i\l~m~"I'Ii-.j-.jl\J m~~Lr1n:::imiLL~:::r1,)I~r1~ltJm-.j"l'l~""I'i\lj;]f m~1~~l'wYi'el Lrij-'El-.j~mn~ 

'I!~""I'i\lj;]f Lr1i'El-.jiJ'Elt)~m~1~~ 

Properties of fluids; equilibrium of fluid at rest; method of flow analysis; continuity 

equation; momentum and energy equations; dimensional analysis and dynamics similitude; Flow in 

pipes; Turbomachinery; Compressible flow; Flow measurement devices 

IEE-202 0.5(0-4-2) 
"'" I 

Manufacturing Processes Laboratory 

l.JiJu~mm~-.j m~~~'El m~L~'El~ m~l.J;;-uu~-.jflru'i\l~1..iii~')uml~~'El'W LL~:::m~'i\l~I-.j:n"\J-.jl'W 

Practical operations in milling, casting and welding; property improvements by heat 

treatment; fabrication of work pieces 

1(4-0-8) 

Engineering Materials 
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iD111r1 ml~lJn"fd'El~1'WLrl'Eli~Vl ~~lJ~L:n~m'HL~:;nr~Yl~~'EllJ ml~~~~'Wlh:;V1r)I~LrW~~~I~~:;~hmVl 

111rI LL~::;'"l sm rI rllJ ~~llil'1l'El~i~ ~ n ~:;lJ')'Wnr~e.J ~ lJ1~,) 'lil~1V1 futJfi lJ1.nru"l'1'"l1 ni~ ~";)Pl')m~~.. . 
Structures and properties of materials such as metals. plastics, asphalt. wood, and 

concrete; imperfections in materials; phase diagram; mechanical properties and testing; general 

manufacturing processes of products from engineering materials; corrosions 

1(4-0-8) 

Engineering Management 

Yl~'l15nr~~~nr~ V1~nn1~'1J'El~n11lJ1V11nL1J1J1mJ ";)finrn~~lh:;~YlfitJ~ ~~'l1ui~vr'Wfi rI,)l~ 

il ~'El ~.ntl L~ tI ') rllJ n 1 ~vll ~1'W1 'WL N~ 1'W~ lJ1 ~1V1 m~~ 11 q,JVll ~~ 111')::: nDVI ~ 1 t1"1'/lil'll ui'Wjl 'WYll~ 

LPl~'l1~Pll~lJ1fjPl')m~~nr~L~'W n1~lJ1~I~ LL~:::n1~lJ1V11~LfilNn1~.. 
Principle of Management; new management principles; methods of increasing 

productivity; human relation; safety of workplace in the factory; pollution problems; basic 

commercial laws concerning engineering economics; financing; marketing and project 

management 

CEE-202 1(4-0-8)
 

Mechanics of Materials II 

~"ll1tT~9'lUn'il'U: CEE-201 nMl~l;)ri~~.1 

Prerequisite: CEE-201 Mechanics of Materials I 

n1~c;1~'1J'El~m'WL:n~,j~:;n'EllJ fill'WVI,Jl[;]~ h]~~1 L~~tl LL~ :::fill'WL~~ nr~c;1~ LL'lJlJ'1)~~~IlJ1~ V1\.htl 

LL ~~ L~tl'WLL~ :::Pl'Wun~l~nr n ;;i'El'W n1~U ~il;) n e.J,r~lJ1~~~i1V1,Jl [;]~ 1~ LiJ'W,)'1n~~ VI\.l'JtlLLN 1'W'Vl'ElVl'W1 L~1 flJ.. . 
<dII I -=to .::::-.""'lII odI " II ,-.Q, ...

fil,)1~t1 ~V1 t1'WLL ~:;~~1~ [P) n'lllJ1 LlJ'El~ l;)'W inrunrn ~,)lJlJ1. 
Bending of composite beams, non-prismatic beams. and curved beams; 

unsymmetrical bendings; shear stress and shear centre; warping torsion of thin-walled members 

having non-circular cross-section; stresses in thick-walled cylinders; bending of columns; 
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deflection by energy method; analysis of statically indeterminate beams; introduction to theories of 

elasticity and plasticity; failure criterion 

CEE-251	 m~"h:n~ 1(4-0-8) 

Surveying 
~ .., IV I	 o:::lI Cll 

'd"ill'lJ~fl'l..m'tl'U: MEE-01 mn'1JtJ'WLLUU".lf'\rmn~ 1 

Prerequisite: MEE-101 Engineering Drawing I 
_ -=II"" 0 c:al _	 .c::!II, v ... 

~'i'l nmnu'1l-.1 ~'U'1J'1l,.ml~~11".l"l Yl~'l:j,!)nTl'''.l lP1LL'i'l:::~".lI~ ~'i'lIlP1 L~'i'l'1l'W m~".l lP1~:::tJ:::Yll-.1 vanrns 

LL'i'l:::m~'lJ~:::tJn1111~n~'1l-.1fiL'1lLlP11'i'l'Y1m~t)lP1~~ -.11'U".l-.1~'1lU -.11'UL~~-.1'1htJ~l~m~tJ~ -.11'W~:::~U m~1-.1t)lP1, ,	 

"" I	 'I I" 

LL'W".l '11 1-.1 L~'fl~I~'l..1 ~lP1'1J".l 1-.1 LL 'U".l us:::~'lJ ~lP1 m~ LL 'U".l m~1-.1t) lP1 Lrim11 LL~'UYi rn n~ tJ'U LLeJ'UYi L~'U-n'W~".lI~~-.1 
.. " "	 " 

.1"
n1~TYi'WYiLL'i'l:::m~I~'i' 

Fundamental principles of surveying; theory of measurements and errors; distance 

measurement; principles and applications of theodolites; measurement of horizontal and vertical 

angles; traversing; triangulation; leveling; profiles and cross sections; topographic survey; map 

plotting; contours; area and volume 

CEE-252	 'llij'lJ'1im~m~~I~'d~ 0.5(0-4-2)
 

Surveying Laboratory
 
.. IV"" I	 D elf CIl I 

')"llI'lJ~fl'lJn'tl'U: CEE-251 mn'n'i'''.l''l ~'i''1lL~tJ'U'i'''.l~ 

Prerequisite: CEE-251 Surveying or concurrent registration
 

m'i'i~n~'1l-.1~I~".l9LL'i'l:::m'i't)lP1~~ m'i't)lP1'i':::tJ:::Yl1-.1 mnhm:::~u m'i'1-.1t)lP1~I~'l..1~lP1'IJ'dI-.1LL'W'1
,	 ,,~, 

LLrl:::'i''l..1 ~lP1 m~ LL 'W'1'1J'1l-.1 L~'WYl1-.1 m~f\lt) lP1'V11 ~T~n lP1'V1~lP1 ~'1U~~ m'i'1\1t)lP1'l'1tJ rl:::L~tJ lP1 L~m11 LL~'W~llij 
'U	 " " 'U 

'l..1'i'::: L'Il f'\ 

Instrument settings and angle measurements; distance measurements; leveling;
 

profiles and cross-section; traversing; topographic survey
 

CEE-253 uiJ'lJ'1im~~I~'d~"l1J'&ll'Ul~ 0.5 (0-80-0)
 

Field Surveying Practice
 

~"llI,r~f'1'lJri'tl'U: CEE-252 'l..1liUiin1'i'~I'i''1''l
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• • 

Prerequisite: CEE-252 Surveying Laboratory 

1Jn.nlrl~i..lI~hHJlltJn11 80 i'1L~'1L~m)ILL~i..l~1J1L'1ru~fh\."i..ll'l1~ '11'1er'l'lIi..lrill~11'1 m~yh 
" , 

..... ... I .o:d 

~:;~1J'lIi..l~I~ LL'Cl:;'lIltJ~I~L""'CltJ~ 

Field practice at least 80 hours; topographic survey; construction layout; leveling. 

Triangulation 

CEE-301 m~~LFI~'):::~'i:FI'N~~I~ 1 1(4-0-8) 

Structural Analysis I 

~"ll'),r~A'Uri'il'U: CEE-201 n'Cl""I~l1lH~l'I• 
Prerequisite: CEE-201 Mechanics of Materials 

m~"., I LLNIntJ1i..l'1J11'I rlli..l brl NiJ'El""~i..lLL'Cl:;LrlN;JlI LLojj'l~ll'l~ ~ LL'Cl:;Lr1NiJ'tlVl~i..l ~1~ ~ ~'Di!l'IViI 

rh1~Ll'ItJ~nJ;]tJ""I~J;]§ L~'1;'1 LI'lLUrl n~lyJYJI'l~LLI?1~n~ L~i..l~'Ilfi~'Cl'1J'1l'lLrlN~~I'I",,')rh1~Ll'IU~ nl1lU""I~ 1?1~ 

n')~~ LI'l~I:;v1n1~Lri'lj;]'1'l1'1l'lLI'lN~~I'ILl'ItJ".,~n n1~'lI'1l'l~~·Nli..lI'l':l,)~ L1'l1tJ~ LLrl:;'11i..lL~ij'1li..l n I r~ LI'l n::;.J 

Li"lN~~I'I'DU~""lrhhJ1~Ll'ItJ~nl?1tJ""I~I?1§~':ltJ~~LLNLL'Cl:;':'j~1J~:;~lru 

Internal stresses in beams; Statically determinate trusses and rigid frames in two

dimensions; statically determinate trusses in three-dimensions; arches and cables; graphic statics; 

influence lines for statically determinate structures; deflections of statically determinate structures 

by strain energy and virtual work methods; analysis of statically indeterminate structures by force 

methods and approximate methods 

1(4-0-8) 

Structural Analysis II 

~"il'),r~~'Uri'il'U: CEE-301 n1~':'jLI'l~I:;".,1r1N~~,)'1 1 

Prerequisite: CEE-301 Structural Analysis I 

m~~Lrt~I:;".,1rtN~~I'I'DUl'lmrhhJ1~Ll'ItJ~nl?1tJ"",)~I?1~~':ltJ':'j~L~NLL~:;n1HI'l~'1li..l~ ':'j~~~n1~ 

~1~L~L~i..ll'1 ~~~L'Cl1J~LyJf1l'lii..l ~~nl~m:;r.ntJL~L~i..ll'1 LL'Cl:;~~L~I~1J~Ii..l L~i..l~'Il~~~ n1r~Lrtn:;".,1l'1tJ':'j~ 

Y'l~I~~n Lrl''tl'l~hl n1~~ Lrt~I:;".,1~tJ~~L~11l1n'li'L,f'1l'l~i..l mr~ Lrtr'):;.Jm~ihl~:;LYi'1l'WLifll'l~hl 

Analysis of statically indeterminate structures by force and displacement methods; 

three-moment equation; slope-deflection method: moment distribution method; column analogy 
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method; influence lines for statically indeterminate structures; introduction to plastic analysis; 

introduction to matrix analysis of structures; introduction to structural dynamics 

"" ... ..CEE-311 n'W'fl'flmL'lJ'lJf'l'fl'Wn'3\;'lL~'nIL",an 1(3-3-8) 

Reinforced Concrete Design 

16jj1,J-1A'lJf\'fl'W: CEE-301 n'"l'l'';jLI"l'l'I:::V111"l'l'~~11~ 1 

Prerequisite: CEE-301 Structural Analysis I 

n'"l'l''fl'flnLL'lJ'lJi'W'i'i':l'WLI"l'l'~~11~1"l'fl'Wn1(;lL~1~ LVI~n Ll?1tJ';j~V1",htJ LL'l'~1~~I'W LL~:::';j~rhi~ I")I'WVI-Wl 

1iTl?1'l'U~LVI~tJ~Ej'W~1 nl IiT':lYiLL~:::'l'UIiT':l LL'fl~ rnsnnnuuu LVI~m~1~~'lJLL'l'~~~ LLNrell?1LL~:::LLNL~'fl'W nli~ul?1 
" "" 

V1'W':l~'IJ'fl~LVI~m~1~LLeJ'Wyfi..lYll~L~tJ':lLL~:::~'fl~Yl1~L~I~'lJLLNLLi..I':lLLni..lLL~:::LLNL~'fl~I"\'WtJ ~ Imnl'flnLL'lJ'lJ:jl'l..l" ~ 

nnLL'lJ'lJ~I'l..lLLeJ n'"l'l''fl'flnLL'lJ'lJU'l..lll?1 LL~:::=i'l..l~':l'Wf'lJLLNUl?1 U5lliin'"l'l''fl'flnLL'lJ'lJ 

Design of members of reinforced concrete structures by working stress and strength 

methods; rectangular beams; T-beams and L-beams; design for tensile. compressive. shear and 

bond stresses; one-way and two-way slabs; axially loaded and eccentrically loaded columns; 

designs of spread footings; design of stairs; torsion members; design practice. 

CEE-312 m'3'fl'flmL'lJ'lJ1f'l'3-1~~1-11~LLa::L"'~ n 1(3-3-8) 

Design of Timber and Steel Structures 

1"111,J-1 A'Uf)'fl 'W: CEE-301 n'"l'l'';jLI"l'l'I:::V111'1'l'~~~I~ 1 

Prerequisite: CEE-301 Structural Analysis I 

Flru~~'lJ~L:n~n~'IJ'fl~liJLL~:::LVI~n liJrell?1 n'"l'l''fl'flnLL'lJ'lJi'W'i'i':l'l..l~'fl~LI"l'l'~~11~liJLL~:::LVI~n :B'W~':l'W "" ! 

Yif'lJLL'l'~~~ LLNrell?1 LL'l''l~l?1 L~1 '1l?1j;)'flLL'lJ'lJj;)1'l1 n'"l'l''fl'flmL'lJ'lJLI"lNVli~F11LL~:::'fllF11'l' n'"l'l''fl'flnLL'lJ'lJI"lI'l..l

L~1 m'l''fl'fl nLL'lJ'lJ=i'l..l~':l'l..lri'fl~11~n1'l''fl'fl nLL'lJ'lJLF1N~'h~LVlilnLl?1tJ';j~Yi~I~~nLif'fl~~'l..l LL~:::1J5'lJ'inl'l' 

'il'flnLL'lJ'lJ 

Mechanical properties of timber, steel and plywood; designs of members of steel and 

timber structures for compression, tension and bending; design of different types of connections, 

roof trusses and buildings; beam-columns; built-up members; plastic design of steel structures 

;design practice. 
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CEE-322 tl.!~n~fll1'aj;\~	 1(4-0-8) 

Soil Mechanics 

1"ll1,r~f'1'Uri'flU: CEE-201 mH'\1~~fi~(il 1• 
Prerequisite: CEE-201 Mechanics of Materials 1 

m11~'Cl~l-J'IJ'il,nf11't.l~'t.l f'l'J1l-J~'t.l'IJ'il~,f11't.l~'W ~1..hmLN1't.lm~~'t.l n11'ii'~j;]'J'IJ'il~~'t.l n1i~L:jl'il't.l'IJ'il~~'W 

~1.hULLNLLunvn'W'IJ'il~~'t.l 

Soil Formation; physical properties of soils; soil identification and classifications; 

introduction to soil exploration; compaction; permeability; pore water pressure; stresses in a soil mass; ~ 

consolidation; shear strength; bearing capacity 

CEE-323	 tliJ'U'im'itl.!Wn~fll1'aj;\~ 0.5(0-4-2) 

Soil Mechanics Laboratory 

1"ll1,r~f'1'Un'flu: CEE-3221Jii~n~I"\1~j;]f ~1'il~tJ't.li'Jl-J... 
Prerequisite: CEE-322 Soil Mechanics or concurrent registration 

a .... I _ Q _ I 0 -.I 0 ........ tr _ ...
 

n11L"'l1:::LnUm'ilm~(il't.l n11"'l1LL'Wn ~'t.l n11~1f'l'J1l-Jm~"'l1 L'r/1::: n11'V11".l11n"'l1n~'il j;] L~'ilnUm 

n11'Vl~~'ilU'VI1n11m:::"'l1U'IJ'il~L~~~'t.l n11U~tllP1 n1'i''VI1f'l'J1l-J~'t.l1LLti't.ll'W~'t.l1l-J n11'Vl1n~'ilU~U'il1f n11'V11 

Pl1 f'l'J1l-J~l-J1~ n11'VllP1'N'il~'VI1ri1i~L~'il't.l n1i~L~tl't.l~N n1i~L~'il't.lLLUuhJijLL'Ntl~~1't.l~1~ LL'N:::n1i~ 

Soil boring; Soil classification; specific gravity of soil solid; atterberg's limits; sieve 

analysis; hydrometer analysis; compaction test; field density test; permeability test; direct shear 

test; unconfined compression Test; consolidation test; triaxial compression Test 

CEE-324	 1fllIJn'i'i)J.!1U'i1n 1(4-0-8) 

Foundation Engineering 

1"ll1,r~f'1'Un'flu: CEE-3221J:iYinM1~~f 

Prerequisite: CEE-322 Soil Mechanics 

"	 " 
r1't.l~'W f'l'J1l-J~1l-J1~nn11~UU1'V1"rn'IJ'il~~'W n11'il'ilmLUlJii1'W11n~'W ii1't.l11m~1L~l-J n11'Vl1~j;]'J'lJtl~ii1't.lnn

d3 dS	 ., a 
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Soil investigation for foundation design and construction; bearing capacity of soils; 

settlement analysis; design and construction of shallow foundation; design and construction of pile 

foundation; lateral earth pressure; design and construction of retaining walls 

1(3-3-8) 

Concrete Technology 

1"li1,J-3A1.1f1'El'l.l: CEE-201 nM1~l'lH~~, 

Prerequisite: CEE-201 Mechanics of Materials ~ i 

U1:;'i'~n1 1[:.1 ~ l'lbb~:;n11r.h uurnlsz L[)'V1'l1'El-,l~'W~ L),J'W~U'El fj;] LL~'W1?1 utjmiJ1'l1'El-,lJ1r1U 

U'W;L),J'W~ n11'V1 ~~'El'J r1ru~),JU~~J'El-,lU'W~ L),J'W~ r1ru~),JU~LL'~:;n11'V1 ~~'ElU),J') ~1,)),J r1'El'Wn1l'l~~ LL~:;n11 
'U ill 'U ill
 

~ t q l'..... o::::lI cal a:
 
'V1~~'ElUr1ru~~Ul'l n11'El'ElnLLUU~,)'We.J~),Jr1'El'Wmj;] n1~-,lLLrl:;n11'V1~~'ElUr1'El'Wmj;] r1'El'Wmj;1e.J~),JLM'"l ~11, 

e.J~),JL~),J n1191LL'WnU1::L[)'V1'l1'El-,l~11[:J~),JL~),J 'i'~~U'El'.nL'DLL~'W utju~n111'W~'El-,lli1-,lj;j'Ell,Jif: n11'V1"'~'ElU 

r1 ru~),JU~'1J'El~U'W~ L),J'W~ n11'V1~~'ElUr1ru~),JU~'lI'El-,l),J,)~1,)),J n11'V1~MlU r1ru~),JU~'1J'El-,lr1'El'Wn1j;1~~ ms 
.." ill ill 

Portland cement history; manufacturing of portland cement; chemical reactions of 

portland cement and water; properties of portland cement; testing of some physical properties of 

aggregates; testing for some properties of fresh concrete; design of concrete mixes; some 

properties and testing for strength of hardened concrete; ready-mixed concrete; admixtures and 

classifications; pozzolanic materials; laboratory tests: properties of portland cement, testing of ~ I 

fresh concrete, compressive and flexural strength of concrete, testing of properties of aggregates: 

sieve analysis, specific gravity, unit weight, organic impurities in sands 

CEE-332 '!Jii~m"i'V1~~'Elu-r~~LL'il:::LA"i-3~~1-3 0.5(0-4-2) 

Material Testing and Structural Laboratory 

':i"Jl1,J-3AUri'El'l.l : CEE-301 n11'i'iLr111::;,,rlr1N~~1-,l 1 ~1'Elr;.EJ'I.lmu~r1'W
 
"
 

Prerequisite: CEE-301 Structural Analysis I, or Co-current
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~n'l11m~H b,"';1l-:l~'flYl ~~1llJ b~"~'1l-:l~1l1'~,",'"Jl~ b';'~'t1 ~'Dil~ ~'"J ~~I'WYl1'W1Yiyh mnJ;;tJL'ntltJ 

b,",i1l-:lij1lYl~~1ltJ m~YlIP\~1ltJ1'~IP\Yl1-:l':i~'"Jm~~b'll'W bVl~n '1l::~i1b\itJ~ 1iJ ~fj" m~YlIP\~1l'Jm~r;1~'lI'1l-:l,",I'W.
 ~ ~ 

n 1~~1P\ bbtJtJ1l~~~llm'bb~::~'WUn~l-:lm~b~1l'W mffilP\~1llJtflN~1lVl~'W bb~::tf")N 
~ . 

Testing of common engineering materials such as steel, aluminum, timber, bricks; 

Practical study of various laboratory apparatus and equipments such as strain measurements by 

electrical resistance strain gauges; unsymmetrical bending and shear center; testing of trusses 

and frames; two hinges arch; Introduction to photoelasticity method 

CEE-341 il'rln1'V1!1I• 0.5(2-0-4) 

Hydrology 

L~il'U't"lJ: i:J~I'W::LtI'W'lJn~n'l11-i'WtI~ 3 V111l1~~tJml~~'Wtl1l~lilln~~1l'W 
~ ~ 

Conditions: Third year students or with permission from a lecturer 

1'!l~m'll1l-:lSI ~'W m~~~ ll\vh m~1'~SI~'Wbb~::SIVhnnY'~Slvh m~LntJrinSI mn::bVltl 

m~~::LVlm'"J~m~,",lt.1S1 m~LfI~1l'W~'lJ1l-:lS1V1~ln SltJllP\l'i'J m~1'~~I[;]'"Jbb1.hlih-:l1 Yll-:l~Y1n':iY1t.11bb~:: 

'EllJ1iltl~':iY1m.. 
Hydrologic cycle; precipitation; infiltration; stream flow; measurement of precipitation 

and runoff; hydrographs; evaporation and evaportranspiration; hydrologic routing; groundwater; 

measurements of hydrologic and meteorological variables 

1(4-0-8) 

Highway Engineering 

1"llIU~~'IJri'il'U : CEE-251 m~~I~'"J9 LL~:: CEE-322 Uij~n~~I~lJ1f 
~ 

Prerequisite: CEE-251 Surveying and CEE-322 Soil Mechanics 

U ~::t)ii ,",'"Jl~ btl'W~I'lJ1l-:lrJ'W'W m~'"Jl-:l bLe.J'W~~I-:l'Yll-:l mssnlil ~ rn ~1l1lnLLtJtJrJ'W'U1\.lL'lllil Lij'il-:lLL~:: 

" 
1\.l'D\.ltJ'Yl ~llil~ijl\.l'Yll-:lVl~'"J-:l mffi1lnLLtJtJ'Yll-:lLr'lJlf1rulil m~1l1lnLLtJm::tJm::tJlt11l1 m11l1lnLLtJtJ~'"JIil~IIil~ 

~ 

m~ri'1l~~I-:lLL~::mnh!-:l;;n'l11 m~'il'ElnLLlJtJYl1-:lLLtln ~umru,",'"JtJlip.ml~lilnlil~ 1YiLLM~~I-:l ~::tJtJml~ 

U~1lIP\.ntl 

Historical development of highways; principle of highway planning; highway finance 

and economics; traffic operations; geometric design of highways; highway standards; flexible and 
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rigid pavement designs; construction and maintenance of pavements; design of highway drainage 

system; design of intersection; traffic control systems; road accident analysis 

CEE-372 0.5(0-4-2) 

Highway Material Testing 

".l1l1'!J.:If\'l..lfl'£l'U: CEE-322 tJ:r~nflPl'YMlf 

Prerequisite: CEE-322 Soil Mechanics 
IV .....-=.. IV _ .... IV .... 0 .... -=' .. 
flm:tru~~~f'l~r1 n..I'MJ1J WI 'll'fl'I') ~ l'l1J'VUJ'U~ 'll'fl n1~\J l'l~1 m~1'W~~ f'l~,) n'V1l'l~'fl1J,) ~l'l n1 '1'V11~ n1'1 

'I 'l 'U d.9 'I 

'fl'fln L~1J1J~,)'We.J ~~'ll'fl~1'~ ~U'V1ij-J~ m '1H~ LWlU1f'l L'll'fl fl'W'I1'W'V11'I. .. 
Characteristics and properties of bituminous materials; standard specifications and ~ ! 

testing methods of highway materials; mix design of bituminous materials; use of stabilizer for layer 

improvement 

CEE-441 1(4-0-8) 

Hydraulic Engineering 

".l1l1'!J~f\Url'£l'U: CEE-203 nf'lPl1~Wlf'lJ'fl~1~f'l 

Prerequisite: CEE-203 Mechanics of Fluids 

n1'11~f'l1'W'V11'1J1~iJl'l~~f'l~n1'1'fl'flmL1J1J n1'11~flh'1~1J1J'Y\'fl J1m~~L'V1n 'fh~~n1JJ1 n1'1 

Lr1~'fl'W~'ll'fl'lWl::;n'fl'W1'W~1J1 L~'fl'W 'fi1'1~n1JJ1 'V11'1J1~'W mr11'11'W1::;1JU~'lJ1'llf'ltJ1::;'V11'W mr1111'l'lJ'1 
, ~ ~ 

n~'lX'W~Lf'l::; Lr11'fl'l~1JtJ.1 L~1J1J~ 1f'l'fl'l'V11~'llM1~ Wlf m n::;1J1tJtJ.1 .. 
Open channel flow and Design; flow in pipes; water hammer; Sediment transport in """ I 

stream and reservoir sedimentation; dams; reservoir; spillways; hydraulic structure in irrigation 

system; water measurement structures; turbines and pumps; hydraulic models; drainage 

CEE-442 tJDu"im~1l~P11~WI~ 0.5(0-4-2)
 

Hydraulic Laboratory
 

".l"llI'!J.:If\Url'£l'U: CEE-203 nM1~Wlf'll'fl~1~f'l
 

Prerequisite: CEE-203 Mechanics of Fluids 
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1J5~mnMtJ')nu,"!r;)~'Wun'i'l,~m,)Jv)'W ~n~ru~m~'lVl'i'l m~'l'\il'i'l~I'W'Jl'fl~ltlr;) m~'lVl'i'l~I'W 

~ltJ Iri;1l~ij'flr)r;)vn~n,~'l'\il'i'l LLNL~tJr;)vn'W1'WYi'El m~1V1'i'l1'Wvn~SILtlr;) 11lr;)~'El~n~)J Lri;'fl~~lJS, 
'II 

Experimental measurement of fluid pressure; flow visualization; flow through orifices; 

flow over weirs; flow measurement in pipe; friction loss in pipes; flow in open channels; hydraulics 

jump; pump 

1(4-0-8) 

Construction Management 

Li'il'IJ't"ll : il.Jl'W~Ltl'W,rn~m~tl.ff'WtI~ 4 Vl1'tl1MUr1')I)J~'WtJ'El)J~ln~~'El'W 

Conditions: Fourth year student of with permission of a lecturer 

'El ~~IVI n ~~)J ri'fl~~I~ '\iI~nm~U1V1lnL 'i'l~m~r.rr;) rn ~'El~ r1nI ~n1~ri'fl~~I~ iruru, ri'fl ~~I~. ~ ~ 

;'ElrhVl'Wr;) ~~ LUtiU LL'i'l~nDVI)J,tJ ~,)lJ 1"))J~I'Wri'fl~~I~ cr~LM~ rn ~ m ~')I~ LI~'WLL'i'l~n1~r1')UI"))J Lm~n1~ 

critical path method (CPM) m~r.rr;)m~i~~1'Wm~ri'El~~'~ mn~'W1'Wm~ri'El~~,~ 1"1,)1)J1J'i'l'Elr;)Jlt.J1'W~I'W 

ri'El~~I~ ~~uul"1rumw ~'Elir;)LLU~LL'i'l~m~r;1r;)~'Wii'Elir;)LLU~1'W~,'Wri'fl~~,~. 
Construction industry; principle of construction and organization management; 

contracts, specifications, regulations and laws; site layout; project planning and control; critical 

path method (CPM); resource management; progress measurement; construction financing; 

construction safety; quality systems; conflicts and conflict resolution. 

CEE-462 ityqn -n'ilJ1TVI'lJr;) LL~::m~'l.h::lJln.l~IF1I 1(4-0-8) 

Contracts, Specifications and Estimation 

L~'il'IJ't"ll: iJfjl'W~Ltl'W,rnp;n~1.ff'WtI~ 4 Vl1'El1MUI'I'),)J~'WtJ'El)Jr,nn~~'El'W 
~ 'II 

Conditions: Fourth year student or with permission of a lecturer 

m~~,i(1J(1J'I~'Elm~ri'El~~'~IL'i'l~LL'W')vn~~~'El~1J5~1'W~''lJri'El~lh~~1t.Jfj'i'1)J1'W~I'Wri'El~~I~ 

~,)'W~~'El~1J5~m)Ji(1J(1J' r1')1)J~u~r;)'ll'ElUm)JnDVI)Jlt.JLL'i'l::;m~t1TV1LL~~1'll1~~ mn;t1'Wii'ElrlIVl'Wr;) 

LL~~5'ltJ~::: L~~~~I\J LVl f)\j r1 ~ rrnn1~,J~:;)Jlru 11 F11 LL~ :::nl1r11tJ'1ru~l\J ~ n~lr)~ t'lri1)~~I~ LL~::~i m ~. 
ri'El~~I~ U'1!V1I-i')11JL'W~I'Wri'El~~I~ 'tl'WI;]nEJLL'i'l:;"1fitJ'El~n'W!1'W1;]'nE.11 'W~I'Wri'El ~~I~ 

Construction contracting and procedure in construction; ethics and steps in contract 

operation; by-laws responsibility and professional ethics; details and specifications writings; 
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principles of estimation, cost, time; construction materials and construction method: typical 

problems and safety in construction 

CEE-493 1(3-3-8) 

Computer Application in Civil Engineering 

1".1l1,r-:l~'Ur\'flU: ECE-202 n1'i'L;tJ'W'hJ'i'LLm'~r1'El~Yi'J LIn'Elf 

Prerequisite: ECE-202 Computer Programming 

r1'Jl~~Lrl''El'l~'WL'Wn1'i'L~r1'Ell-JYi'JLIn'ilfl'W'lI'W'if'l'Jnnl-JLtJfil Ll'ltJL~hhLLm'l-J~rIL1'"l'i'U LU'i'LLn'i'l-J 
~ ~ 

Iill 'i'1'! ~ 1 'W'J ru LU'i'LL n'l'l-J LL n ~l-J m 'i'Yll'! r1 Nin f'l1~ Iil f LLft::LU'i'LL n'l'l-J'11'J tiL'W n1'i''El'El n LL 1J 1J n 1 'i'~l'lnI 'i' 

j11,J~'il ~ft L1f'El'l~1,J un ~n'l=tl~(;J.J'W1 LU'i'LLn'i'l-Jr1'ill-JYi'J LIil'ilf Ll'ltJL-nLU 'i'LLml-J ~1 L1'"llU L~'El ~~ntl~"'IL 1,J'!I1,J ~i 

'i 1"l'Jm''i'l-JLtJfil~Un~n'l=tl L~'iln 

Introduction to the use of computer in civil engineering; software use and development 

with tools such as spreadsheets, equation solvers, and computer-aided design; database 

management system; each student must develop a prototype program using a commercial tool for 

an application of choice 

0.5(0-6-0) 

Civil Engineering Project I 

L~'flul"l1: i1'lijl1,J::L1J'Wun~n'l=tli1,JtJ~ 4.. 
Condition: Fourth year student 

'i'ltJ'i'D1 CEE-494 n'l CEE-495 '"l::L1J'W'i'ltJ'i'llI~~~'il1,Jnl"''Wl'l,r1,JL(;\tJr1'Jll-JL~'W'll'il1J'"lln """ ' 

\hww1 ~1"lJl 'i'll1 L~ 'ilL~,rn ~m~1 ~1,Jr1~lllft::vi~'ilUD1J~ rn 'i'L'WLi'il'l L'U ~ 1::'il th'lYll'l'i I"l 'Jn'l''i'l-J LtJfil",1'il 

Y\1'l ~11,J~ 'W~ L1J 'WU 'i'::LtJ'll'l1IPi'il mnl 'i'::n'il1J'i'llI:n~'if'l'J n'i"l'l-JLufil un ~ n'l=tl~'El'li'i l'lI'WL~;'"l L~ ft::~'!'i'ltJ'lI'W 

L~~I"lJl1'lllnltJL'W",~'!nlr1nl'i'~n'l=tl 

The research topics for course number CEE-494 and CEE-495 are to be specified by 

lecturer with department approval. the research work can be either theoretical or experimental 

work in topics which will be useful to civil engineering practices. A complete research report must 

be submitted at the end of the academic term 
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1(0-12-0) 

Civil Engineering Project II 

L1'tlul"lJ: n'iilu:;~ih..llJn~m~niutJ~ 4... 
Condition: Fourth year student 

1(4-0-8) 

Prestressed Concrete Design 

~"lil,:r~l"l'Ur\'ilU: CEE-311 n1~'1l'1lnL~uul'l'1lun11'l~~1iJLVI~n 

Prerequisite: CEE-311 Reinforced Concrete Design 

I1ru~iJilli~'WJ1U'll'1l..:J~'"lUlh:;n'1llJl'l'1lun11'l~~L~N Vlinn1~~Ujl'W'lI'1l..:JYi~~m~iJi'l'1lun11'l~~ 
, , 

c:Y .:.... Co" d .... I I odI 

uN ~Yi'1l n1~'"l ~1'l~I:;VI ~~~:;'fl'1ln ~~UU n1~'"l ~rln:;VI ~~~:;'1l'1l n ~~uumUI'l'1luml'l'1l~ ~~N ~~UU..:Jlt1 ~~~:;I'l'1l ~'W'1l..:J m ~ 

1 ~rl~'l:;iLL~:;'1l'1l n ~L uu l'l'1lun11'l~WI ~~~..:J'll'1l..:J mw=B..:Ju ~:;n'1lU'llUI ~ LVI ill mreru ~~t1 nli..:J~~1UrllUI'l'1lun1111 
~ " ~ 

Basic properties of prestressed concrete constituents; fundamental principles of 

prestressed concrete behavior for analysis and design; analysis and design of simple and 

continuous beams; analysis and design of composite prestressed concrete girders; prestressed 

losses in simple prestressed concrete beams 

CEE-421 1(4-0-8) 

Earth Structures 
~! 

~"li1,:r..:Jfl'Ur\'tlU: CEE-322U'ii~nMl~l11f... 
Prerequisite: CEE-322 Soil Mechanics 

im~ru:;LL~:;U~:;ttl'llU'll'1l..:JtrlN~~I..:JYl1..:JUj~ Y1~MBn1~1Li'ln:;iL~CimmYi'll'1l..:J~'l~~U n1~ 

1V1~~iJ'lI'1l..:J,f"H.hU~'W n1~'1l'1lnLLuuium'1l..:J n1~U~UUN~UY1'l..:Jn~LL~:;Yl1..:JLl'ln n1~d..:Jn1~m~li1'"l'll'1l..:J=SIU, , ... .. 
nn mssnn ~LiJiJL~tl\.ALL~::rl\J~hJ n1~'e1'tlnUlJiJn1~'1Jr;) LL~~~ltrCW, 

Characteristics and used of earth structures; slope stability analyses; seepage 

analyses; shear strength of cohesive and cohesionless soils; filter design; design and construction 

of earth structures; soil improvement techniques 
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.. 
CEE-443 "iiPl'".ln'3'3~LL ~il-3,jl 1(4-0-8) 

Water Resources Engineering 

"ii"llIU-3f1'Un'El'U: CEE-341 'fl'Y1n~'Y1En, 

Prerequisite: CEE-341 Hydrology 
"I ... " 

\")'Jl~1~U'fl-3~h..lLnmfl'U~f'l'Jn11~ ~~~~-3,jl n11'J1-3~~I:J'WvrliJJ'WI~~ ~~-:li:n ~~'W'J ~(;11'Wn11~~'fl n use 
~ 

'fl'fl n ~~'U'U L\")1-3 n11 n11~ m:tl \")'Jl~ ~iJ'WhJ1~'JI'fl-3Lr11-3 n11 n1~~ ~r1n:::"f~tfh.l'U~Y1t1'U Iii!Hr.ilt1 L~rl:::lh:::LtI-n'l1~ 

9:::1M'U'"llnLr1Nm~ 

Introduction to water resource engineering; planning for water resource development; 

project selection and design; project feasibility study; cost-benefit analysis of the project 

~IrP\,,\~ 
1(4-0-8)cec-~) 

Groundwater Engi 

Ml\;\lj;1f'il'fl-31~rl 

Prerequisite: MEE-203 Mechanics of Fluids 

m ~nl ~il(;1Jl1~~'W r1ruin~ru:::'JI'fl-3-i'WJ11~~'W m~~I~'J9 u~~-3Jl1~~'U \;\l~ m~~:n-3'fl't,I'W'W€, , 

Lii'fl-3 ~'W~~m fl'U mnr1~'fl'W~'JI'fl-3JI1~~'W n1~'Y1~~'fl'U-i'WJ11~~'W mssenuuu ~~rl:::ri'fl~11-31i'fl\l\ m~ 

Formation of groundwater; characteristics of layers of groundwater; basic differential 

equation for flow of groundwater; testing of groundwater layers; design and construction of well; 

testing, maintenance, recharge of groundwater; groundwater well management 

"""I1(4-0-8) 

Coastal Engineering 

"ii"llIU-3f'1'Un'El'U: CEE-441 ~f'l'Jmm'IlMl~j;1f 

Prerequisite: CEE-441 Hydraulic Engineering 
I I I I 

.c., dI I ell oIIl:ll..c!II c: ell 0 ..... 

n1 nn ~ r1f'l'W uaem n~l:Jm:::91t1'J1'fl-3r1rl'W 'Y1 ~~!J'JI'fl.:l 1'1 rl 'W'JI 'WI~ ~f'l n r1f'l'W'iI'W1 ~'"l1 n (;1 rns 

~1J~t1'W~~1Jf'l-3in~ru:::'iI'fl-3 1'1 ~'W~~rl:::n1~,rn ~~ m:::'U'J'Wn1~~Lii (;1;1'U1~ a-3'Y1:::~1'l n1~i'It11nmr~~f'l :::n11t)(;1 r1~'W 

~ f'l'J m1~ a-3'Y1::: ~1'l ~~N r1~'W~~1'l:::n11'fl'flm~'U'U Lr1N~11-31 'W'Y1:::~f'l n1~~ ~r1 n:::"f~~'U'Ur.ilrl'fl-3'Y11-3'llf'l f'l1~ j;1 f 
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Wave generation and propagation; small amplitude wave theory; finite amplitude wave; 

changes of wave characteristics in shallow water; wave reflection and diffraction; coastal 

processes; prediction and measurement of waves; Coastal engineering; wave forces and design of 

marine structures; hydraulic model analysis 

1(4-0-8) 

Water Supply and Wastewater Engineering 

LL"'rl,nf~1 L~'eJnlnh::1Jl r1 rumi"/LLf'l::~IIJ1~~I'Wtfl ~~ LL"'rl..:l~\ ~1J"'llntfl'tn ~1f'l LL'~::~\~h~'W , "" 
m~~I'W')ru~::1J1J"htitfl ~::1J1J LLf'l::m~~~~1'W m~~~lJ1tfl1J~::1Jl ~:: LLnN mn')~ ~') LtI'W~ ::n'El'W rnsan ~ ::n'El'W 

mm~'El..:l m1'JJ1Lif'Elhr1 mnJlu~tfln~::~h..:l m~lh·r~Lwi'lmLf'l::LL~..:lmij~ m~ril4'~n~'WLLf'l::~~ mrulu~tfl 

L~t1~')t1~~mTY11..:lmtlmi"l Lr1i1 LLf'l::~')mi"l m~ih~~IJ1::n'El'W"~'W'Yi'hr LLf'l::m14'~m~~f'leJ'Elti 
• 'II 

Sources of water supply; quality standards of potable water; groundwater and surface 

water sources of water supply; calculations of water distribution system; unit processes for water 

supply; screening; coagulation-flocculation; filtration; disinfection; hardness and odor; toxic substances 

control of Iron and Manganese; wastewater treatment; physical unit operation; chemical unit processes; 

biological unit processes; sludge handling and disposal; solid waste management 

~ zS11_~ C'\rY)v _~1 ~ <i(>~ ~
 
CEE-451 'i::1I11?l1'i~'IJ LYlI'IYlI~1Jij I'Il~j;'I;LL'il:: m'i~I'i,)~'i::tJ::In'il 1(3-3-8)
 

Geographic Information System and Remote Sensing 

~"llIU..:lfl'l.Jri'El\,l : CEE-2521J~1J1im~~I~,)"'l 

Prerequisite: CEE-252 Surveying Laboratory 

~'El~f'l ~::1J1J ~1 ~~'WLYl Plllij V'l1 ~ ~ fLLf'l ::;'El~f'l~I~,)"'l seu::1nf'l, m ~~~ n1 ~;'El~f'l LLf'l ::m~H 
'IJ '\J 'U 'U 

1J~::ttl"ln.r;'El ~ s, rn ~1J~::t1n ~1-n nl~Al ~')" ~::t1 ::1nf'lLLf'l::~::1J1J ~1 ~~\,IL VI V'lJlij V'l1~ IJ1 f~I"'~1J m1~~ 1J11~ 
'II' 'II 

m,)"'l~'El1J~..:l LL')~ ~'El ~ LL1J1J~If'l'El..:l~..:l LL')~~'El~ uaern~1J1::Lij'W~..:l LL')~~'El~ 

Geographical data and remote sensing data, The management and use of 

geographical data and remote sensing data, the applications of remote sensing and GIS for 

environmental monitoring, modeling and assessment. 
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1(4-0-8) 

Civil System Planning and Management 

L~1l'l.l1"lJ: iJ~I'1.l::Lth.nrn~m~n-n\JtJ~ 4 
dS 

Conditions: Fourth year student 

'l'::'lJ'lJLmn uLtl'lJltl m 'l'~(;,I.J'\.,n LI")'l'''H~'h-lit.l tiTW ~tl1'lJ 'l''il-l LL'C'l ::vihlL1tlt.lL·mJ-l ~'lJ ~tlr.ll riVI 
dS 

~1Y11i.JLI")Nm'l'LI")N~~I-lit.ljlt.l Yn-l~It.l';)li'\(mm..lli'\I'1l\j;]f ~1t.lLli'\'l'~jli'\I~j;]f ~1t.lm'l'L~t.l ~1t.l~-lI")~ 

~1t.l~-lLL')~~tl~ LL'C'l::~It.ln!lYl~ltl n1'l''lJ1Y11'l' LL'C'l::~IL'Wt.lLI")Nm'l' LI")N~~I-l~t.ljlt.l LL'C'l::n'l'C)j~n~1 

Civil system; infrastructure development policy; warrants and/or constraints for 

infrastructure projects: engineering, economic, financial, social, environment and legal aspects; 

infrastructure projects implementation and management/Case study. 

CEE-465 1(4-0-8) 

Infrastructure Management 

L~1lt.l1"lJ : iJjlt.l::L'Ut.l'l.1n~n~I-it.ltJ~ 4 

Conditions: Fourth year student 

rn 'l'r)~1.h::~'Y1~m'Y'l LL'lJ'lJ~I'C'ltl-ll")')l~ L~tl),l ~m'Y'l m'l'~~~1 ~'lJ 1"),)1~~1 r1C1J m'l'')I-lLLe.Jt.lLL'C'l:: 

uLtllJltl nl'l'U1N~n~1 U·\'l'~ti li'\1~ j;]f']Jtl-lLI")N~~I-lyft.l tilt.l rn 'l'tltl'Y'l~1~ L'D-Dt.l 'l'::'lJ'lJ'lJ1Y11 'l''Y11'Y'lU~t.l 
'dS dS 

Ll"1itl-liJtl LL'C'l::m I")Lt.lL'C'l~ 1"),)I~tJ'C'ltl ~.nu']Jtl-l LI")N~~I-lit.ljlt.l 

Performance measures, deterioration modeling, prioritization, maintenance planning 

and policy, infrastructure economics, optimization, asset management system. tools and 

technology, infrastructure security and safety. 

1(4-0-8) 

Traffic Engineering
 

L~1lt.l1"lJ : iJ~It.l::Ltlt.l'l.1n~n~I-it.ltJ~ 4 Yl1tlL~~'lJI")')I),1~t.ltl'il~'"lln~~tlt.l
 
dS ~ 

Conditions: Fourth year student or permission of a lecturer 

'Y1~~Dm'l''"l'l'I'''l'l' mt.l'Y'lIY1t.l:: nt.lt.l ill~lruLL'C'l::n1'l'1Y1'C'l']Jtl-ln1'l''''l'l'I'''l'l' r111),1"'!'lJtl-lnt.lt.l 'Y11-l 

~1~ Yn-lLLtln 'llilliLYI~'lJt.lYi'il-lnt.lt.l ~C1!n.!lrum'l''"l'l'1'"l'l' 'lltJmrul"),)'lJ~~m'l''"l'l'1'"l'l' n1'l'~IL'Wt.lm'l' rns 

1")')'lJ 1")),1, 
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Theory of traffic; vehicles; roads; volume and flow of traffic; road capacity; overpass; 

intersections; traffic signals and signs; traffic operation and control. 

1(4-0-8) 

Civil and Environmental System Enqineerinq ' 

L~l)\~l"lJ: iJ~I'U:;~U'UlJn~m~I-n\..ltJ~ 4 "v;h.l1Mu~,)I~U'Utl'fl~91n~~'fl'U 
~ ~ 

Conditions: Fourth year student or permission of a lecturer 

m'i''') ~m1:;oJ'i':;UUYll'1")~')m'i'~Lmn ~~rl:;~'1~~,)~~'i.l~ hJnLm~~:n'l ~~'U hJ n~m~ ~:n'l91'U,)'U~~~ 

hJ'i'L~m~'Wrl1'~ hJ'i'~~m~hj't-rl~"il'l~~'U ~~UU91rl'fl'lm'i'4'~~,)rll Yl~~Dm'i'lK~~'U't9 m'i'91~'fl'l~n1'Um'i'nr 

Url:;~5;~'i.l'ln1'i'~I'Ultl 

Civil and environmental system analysis, linear Programming, integer programming, 

dynamic programming, nonlinear programming, scheduling models, decision theory, simulation 

and statistics of predictions. 

1(4-0-8) 

Special Topics in Civil Engineering I 

L~'el'Ul"lJ: m~Yl~I~1")'D1ril"v''U~ 

Condition: With department approval 

ntl")'D 1 CEE-495 9:; LU'U 'i'ltl")'DltJj''i'tl1tl LLrl:;'VI1'i.l1J5tiii m 'i'L1'fl'l~l..h~'U't9 't'UUIOl'1u'U'VI1'i.l 

") l'liJ.J'U1n1'i''t'VI~ 1 Yl1'1") PI') m'i'~ Ltln1 'VI1'flYl1'1 ~1'U~'U~ LU'U1J'i':;LtI'llU(;]'i.l m 'i'1J'i':;n'flU")'D1=D'W") Pl1m'i'~ Ltlnl 

The topics for course number CEE-495 are to be specified by lecturers with 

department approval. the course contents can be either theoretical or experimental work in 

interesting current topics which will be useful to civil engineering professional practices 

1(4-0-8) 

Special Topics in Civil Engineering II
 
,
 

L~'il'Ul"lJ: m~Yl~I"lJl::.i'D1ril'V1'U~ 

Condition: With department approval 
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n tJ~"ll1 CEE-498 "l:::Li:i'un t.J~"ll11J'i''i't.J1t.JLL~ :::'Vi'hl1J~1J"i mr ~'El'l~,.,h ~'W1"ll'UU"l1Oj,u\J'VI1'El 

~f~'W1m'i'1mj 1'V11'l~p\rmn~Lmj1 'VI1'ElY11'l~1'W~'W~L1J'W1.h:::LtJ"llt!I?1'ElmnJ'i':::n'El1J~"ll1~'Y'l1W.lnn~Lmj1 

The topics for course number CEE-498 are to be specified by lecturers with 

department approval. the course contents can be either theoretical or experimental work in 

interesting current topics which will be useful to civil engineering professional practices 

CEE-499 'i,;}oD'£);hfll~'YI1~~fII';}n~~~L!J131 3 1(4-0-8) 

Special Topics in Civil Engineering III
 
,
 

L~'£)'W1'l1: muYi~1'JJ1~"ll1ri1'V1'W'" 

Condition: With department approval ~ I 

ntJ~"ll1 CEE-499 "l:::LU'WntJ~"ll11J'i''i't.J1mLrl:::'VI1'Elu~1J"im'i'~tl'l~,.,h~'W1''l1'WU''l"u'W'VI1tl 

':)1'~'W1 rns1'VI~ 1 Yl1'l~ W.ln'i''i'~ILmj1 'VI1tlYl1'l~1'W~'W~ LU'WU'i':::ltJ"llt!l?1tlmsil 'i'::: ntl1J~"ll1~'Y'l~ W.l m'i'~ Lmj1 

The topics for course number CEE-499 are to be specified by lecturers with 

department approval. the course contents can be either theoretical or experimental work in 

interesting current topics which will be useful to civil engineering professional practices 

0.5(2-0-4) 

Pre-Cooperative Education 
~I 

LL'W':l ~'" LLrl:::U~"llru1~'VIn"l~mt1 m'i'U~1J 1P1':l1'W~'lrl~ lrlN~~1'ltl'l ~mm'i'vl1'l1'W 'l1'Wfi'i'm'i' 
~ . 

1'W~1,rn'l1'W rl':l1~lL1ftl'l ~'WL~mn1J n{)'VI~1tJ LLN'l1'W m'i'':l1'l LL~'W~~ InLLrl:::tl1~'Y'l m'i'r.ll'lYl1lrlNn1'i' ms 

L~'Wtl ~ rl'l1'WLL~:::n1'1L~tJ'Wn t.J'l1'W~'I\1m'i' m'i'vl1U'i':::~~tl LLrl:::"l l'I'VI~1tJ~~ rlN1'WLYlrl'Wrlm'i'~~rl'i''l1'W 

LLrl:::m'i''i\ltl1J~~rn~ru u'i':::~1Jm'i'ru'i\l'VIn"l~n~1'JJtl'lLLl?1rl:::'VI~n~(;l'i' LLrl:::"l1tJfi'i''i'~1'Wm'i'u~illi~1'W 

Concepts and Philosophy of Cooperative Education, Socialization and Social 

Adjustments, Structure of a Business Enterprise, Administrative work Flow, Basic Knowledge of 

Labour Laws, Life-Style and Career Planning, Project Planning, Formal Academic Report 

Writing and Presentation Skills, Preparation of Resume and job Application Letter, Job 
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Application 'and interview Techniques, Cooperative Education Experience of Specific Degree 

Programmes and Work Ethics. 

CEE-491 ~~n'"lPin~n 2.5(0-40-0) 

Cooperative Education 

Li-u\.l1"l1'I1t1~"ll1 : Lih.,l'wn~m~l~lMurl:::L~1.J1.J S ronnnU1'll1 CEE -390 ~[;]1tJ~~~n"'1~mn 0.5 (2-0

4) LLrl:::~'tlU~ 11.JntJ1'll1~~LtJi rl:::mrn~[;]~nl~1.JiP1~1'tli1~[)11.Jf11Vi~U1.J'lJn~m~l-i1.JtJ~ 2 ,T1.JL1.J 
~ 

Conditions: For students who have received an S grade from CEE-390 Pre-Cooperative 

Education 0.5 (2-0-4) and have passed the minimal requrements of the curriculum and who are 

in second year or later 

n 1 ~ Yi 1 'l11.J "'11' 'l ~;n 'l ~ '111 n 1 ~ url ::: /~1 'tl~ '111:n Vi ~ ~ i1 'tl1.J ~ ii 'l ~ U1.J Vi ,rn 'l11.J ~ ~~ ~ ') ~ lL1.J ~ n 11.J 

l.h:::n'tlu n1~~1'tl~ti')tJ'l11.J~L~m~'tl'lYl1'l~11.J1 f'\')nn~Lmi1 LU1.JL') ~1 1 ll1rl ~U1.J~V1n"l~m~l 

V1~n~mnlV1'uiP1~~tJihjiJ'tlUn~l16 oKUiP11~ 
~ 

Real work academically and/or professionally as a full time staff member in the 

approved workplace in an area related to the student's program of study for one trimester but not 

less than 16 weeks 

2.5(0-40-0 ) 

Professional Skill Practice 

L1-u \.11 "lI'I1t1~"ll1 : LU1.J'lJn ~ n'l=tl~lM'u rl') 1~ ~~1.J'D'tlU"ll nnruen ~']~ n 1 ~U ~:::r,h~1'lJn1'll1 LLrl::: ~11.J 

nU1'll1 CEE-390 ~[;]1tJ~~V1n"'1~n'l=tl 0.5(2-0-4) 

Conditions: For students who have received an S grade from CEE-390 Pre-Cooperative Education 

0.5 (2-0-4) and have received the approval of School's committee 

n1~UDU1in1,]1'll1:nVi ~~~~,)~lhJiJ'tlUn~l 16 oKu m"f L1.J~[)11.JU~:::n'tlUn1~V11'tlVlti')tJ'l11.J~ 

~~m;'tl'l~ 11.J1f'\')n ~~~LtJtil 

Full time work performance in the approve workplace in an area related to the civil 

engineering curriculum for one trimester but not less than 16 weeks. 
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3.2 ~'fl 'll11~ L~"lIU"i::..jl ~'),rl1I':JU':J::'llI"l1t.l 9il LL 'VI,j~LL~::fl N1 ~"lI'fl~m~I'i~ 

3.2.1 m'"lI'i~u"i::r,h'Vl'tn'lllil'i.. 
iil~'U 

~'fl- 'lln~ 19i1LL'VI,j~ I. 
L~"lIU'i::~I~'),rlil"iU'i::'llI'llt.l 

flIN')lPijm'iPlm~1. . 
1 ~-rl,)lJ,",I'Zllil'i'I"'lI'i'U (;1'i'.~'i''r'If'l ~~'lI1'r'1fi 

OJ 
Ph.D.(Civil and Environmental Engineering) 

/ 
(3-5399-00284-21-6) 

2 (;1'i'."lnf'l 'Zl'll'Zl')nru* 
OJ •• 

Ph.D. (Construction Engineering and 

" (3-9004-00201-00-0) Infrastructure Management (Computer-Aided 

Engineering)) 

3 (;1'i'.umru ~~~n"'l '),",.(;1. (';),",')nn~'Vl~'r'Imm-Wl) 
/ 

(3-1006-02002-37-4) 

4 (;1'i'.'WIil'i' 
.. 

nnnrn PhD. (Civil Engineering) 

(5-3505-00024-31-4) 

5 'El1"'lI'i'u')1~~.. ';)Uf'lI'W'ZlI'Zl"r. . M.Eng. (Infrastructure Engineering) 

/ (3-8001-00366-48-9) 

6 'Ell"'lI'i'U~'WLV1m L'Zl~"'ln"'l (f'lI~n~I~'El) M.Eng. (Structural Engineering) 

7 'Ell"'lI'i'6i"'l"'l~'Wfi ~f'l~lill'W'W'I1 (f'lI~n~I~'El) ')'"'.~. (';),",')m'i'~Lmi1) 

.... 
3.2.2 'fll~I'i!lr.J'll'flt.l.. 

~'fl - 'lln~ I (;)ILLV1,j~ I. 
L'fl"llU'i:::..jl ~'),r111 'iU'i::"lIl"l1t.l 

Ph.D.(Material Science and Metallurgy), 

M.Sc.(Material Science and Metallurgy), 

,)'Vl.lJ.(YJ~n~) 

Ph.D.(Polymer Science), M.S. (Materials Science 
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3 

4 

5 

~'tl - illn'ill J;\1LL'VI'li~ I• 
L'il"IJ 'l..J<i::r,h ~';l UJ;J'i'l.h::"ll1"ll'\J 

and Engineering), ';lYl.U.(Lf1n) Lnm'~'ijm.J'1l'W~uVI'W'I
 

Ph.D.(Polymer Science and Engineering),
 

M.S.(Polymer Science and Engineering).
 

';lYl.u.( LYl f11'W1flUEJ1-3)
 

M.S.(Engineering Management)
 

Ph.D.,
 

';lYl.)J.(';l'W~~J;Jnru'Y1) ,
 

';lYl.U .(,)'W~~J;Jnru'Y1),
 

2 

3 

4 

5 

6 

7 

8 

9 

10 

,)Yl.U. (FlruJ;J P'\1~lilf). ,)Yl.)J. (FlrulilP'\1~lil~),
 

'). ~. (FlrulilP'\l~ lil~)
 

,)Yl.lJ.(FlruJ;JP'\I~lilf). ,)Yl.)J.(f1rulilP'\I~J;J~), ')A
 

(FlruJ;JP'\I~lilf)
 

,)Yl.lJ.(~~nri), Ph.D.(Physics)
 

,)Yl.lJ.( LYl f11'W1flUn1~r.r ~n1~'llltJ a-3), ')Yl.)J.
 

(t)YlEJ1 P'\1~ lil~L:n-3r'il'W,) ru), U. ~ .('t)YlEJ1 P'\1~ lilfLiE-3
 

r'il'W')ru)
 

')Yl.lJ.(LFln), M.Sc.(Organic Chemistry),
 

Ph.D.(Pharmacy)
 

')Yl.lJ.(LFln), Ph.D.(lnorganic Chemistry)
 

,)Yl.lJ.(~~nri). M.S.(Physics), Ph.D.(Physics) 

,)Yl.lJ .(Flrulil P'\1~lilf), ')Yl.)J.( I"lrulilP'\l~ lil~), 

Ph.D.(Applied Mathematics) 
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=Jl'il - ~n~ I j;j1LL'"t.i~ I. 
L~'lItJ'i::r.h r;\')ur;t'itJ'i::"lI1"l1'U 

11 

12 ':IYl.11. (~'Y1EJn1~flru'W1). '"l'Y1.~. (fl rulnP11~1nf:';)'Y1t1 rns 

Flru'W1), Ph.D.( Mathematics) 

':IYl.'lJ.(YJ~n~), M.Sc.(Plasma Physics), 

Ph.D.(Plasma Physics) 

13 

.... 
3.2.3 mr.j1'i!J'VHfll~ 

~1l'itJ 
=Jl'il - ~~~ I j;j1LL,"t.i~ I 

L~'lItJ'i::r,h r;\')ur;t'itJ'i::"lI1"l1'U 
F1 n.l1 r;ij msPln ~n 

1 
M.nruw LnIil'D1~ 

Ph.D. (Civil Engineering) 

M.S.C.E. (Civil Engineering) 

':IP1.'lJ. (:)P1'"lnn~Lmn) 

4. 'il~FitJ'i::n'iltJ L~!J')ntJtJ'i::~tJm'inAlnf\~'U1~ (m4~ln~1'U ,"~'il~," nr.jPlm~n) 

'ill flm11J~tl~ ms~uw cYlf1f11'SiJ'l.h::ffUnl'S wi 'Ul'll'1~'Vlntl'\.Jl'lr1~fm 'Vi1~1'U'il~ ~ l1nflt!m~~ i~ 

n111 'U~'Slfl1'll'1~i~ [Jfll1 ffl1 n'ilffn1n (Cooperative education) ,)~tl~'l'U111J1~1'll'lm'Vl1:: fl~1Jl'll'lffl1 O'il 

fffl1:l 1 ~·nTflfffl1:l1lJflfl'U'il::~tl'HI~'YI:: lijfl'U'Slfll'll'l~ 1 ~fl1J1111'Y1fJlnfl i ~il1J1Jtl fi'l.HHll'U'l.h:: nnums l-r1tllil~ 

1tl nlffil1' '\.Tflffn1n i ~l"hu il1.T9i ~1 'U 'il~ ~, 'U~ 1'U:: 'Vl '\.Tn~1'U ";lm11'lJtl ~ fftll'U 'lh:: nn U ms ~l ~ fll'1i'tl ~ fiu 

ffl'lJ 11 'll'1 'lJtl ~'\.Tflffflml~'U 'S::fl::11'f1111~ ~.fl1f1fll'S fffl1:l11 ~fl1J1111'Y1fl1nflll 'fI:: fftl1'U 'lh:: nnurns'il::iJ ms 'iJ 1'YIff 
~) 

II 'fI:: ~~~mJ'l.h ::lih" y.mmh~'fl~~~ l~tl'll1'uf)fff)1:l1 ,~m tlnlffl1 fl'U ~ 'illmr~ffV ~1l11li~fltl1J1111i'lf.llnfJll 'fI:::... 
~ ~ Qd dd ~ 4 , Q ~ 

fftll'U'l.h:: nnums 'l:: 'U'U 'S 1fll'll'lffl1 mlffn1ll'il ~llJ'Ulff1Jtl'Uff:::'Vl1'Ul'll'mJ'S:: 1111~1J1111'Y1tJ1'f1 eu'fI:: 1'f1 f)'lJtl ~ ~1'\.J 

~ ~'il:: i 11'1tl fllffUf)ffn1n' ~lfl1 tJ1J,;'lffl'Hi''lJ~lf1fll'S 'Vi1~1'U'il~ ~ 'Hn~"h~ 'ilfmflf)m i '!Jmr1 

4.1 ),11 r;t'i,:i1'U ~~m'i L~!J'U l'll'il~tJ'i::?ltJ m'inA1l1f\?l'U1),1 

u'l .c:l" J IUd .c:lCU':
tr,mJtll~'H1.:JI'j.JNM1'I·Wlnu':::ff'IJf)l'HlUntliJ'j.J12-J'Utl.:J'j.Jflt1mn2-J~'l'j.J.. 
(1) ihln~::'l'Un1~'lJ5illi~1'Ut911~'l'W~m'\.,l'lJ~::n'B'lJnI'1 11\~'B(;lt91'Uii fl'J1~L ~1 h 'l'\.,lVlinm~ 

fl'J1~~1~tlJ LL~::fI'J1~41LtI'\.,l1'\.,ln1~~t1'\.,l1i'l~~~~1n~~:['I.J 
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(2) ~1~1 ~n\!m,nn1~f01,)1~1~ (jUtJ~1 L~'fl~1 hJH LLnUC1!Vl1LtJn1 ~UBU~-.l1tJ,.,1-.l1~'flth-.l 

LVI~1:;~~ 

(3) il~'U~EJi~'\~-"J€LL~:::~1~1m";1-.l1tJf')~nu~~'U1~~, ~ 

(4) il~:::LUUU';)'lJU j;JNm'n L~1L"'lri~'Ufi~~~'lJ'fl-.l'fl-.lr1mj;J~'fl!Pi"''U~1~1~nu1uj;j,)Lih~1nU 

~m'Uu~:::n'flun1~1~ 

(5) ufr:mJn"'11'Wf11'm'1Y~'HH)f) lm:::111ml1J~~'N~1'H\,'j'jfl'uHun ltl'lll1lu·n'Ulvr 

4.2	 "li'J.:IL'J~1
 

.fllfl f11 'j Rmn~ 2 '\Hl..:llJ f11 'j Rmn~ 4
 

4.3	 m'a'..r[;lL,)~1LL~:::m'a'1.:1~'el'U 

\i~1~1Jl"Hlli 'W 1 rnnm 'jRn1:11 l~ t1uf)lnJ ~ U~-.ll'W I '1YihJ 'W Vi'; f1-.l1'W ~1-.l 'U'V-.l'Nlll'W 

'lh:::f1'V1Jf11'j 

5. oD'flfhVl'U [;lL~m nu m'a''VhLfl'a'.:I.:I1'UVI~'fl.:l1'U~..rEl 

5.1	 fi1'flBU1!.1L[;l!.l!l'fl 

LU'U ~1EJ';)'ll1~ n1V1'U!Pi,r'U L~'flL~'IJ n ~ n~1 ~'Uf01~ 1 LL~ :;/Vl1'flU5U~-.l1'UL 'UL1'fl-.l L'il'Y'l1 :::'flU1-.l Yl 1.:1 

';)PI') m~1J LUfi1 VI'1'flY11-.l ~1'U~'U~ dJ'UU~:::LEJ'll,r(;]'flm~u~:::n'fllJ'fl1~'Y'l';) PI') m~~LUfi1 iJ41'U,)'U~";1 Lf01~.:I-.l1'U 1
~ 

nU.:I1'U(;l11J~U LLlJlJ 1l1EJL'UVI~.:Irnf01m1~n~1 (Lf01N-.l1'U';)PI')m1~LUfi1 1) LLZ'l:::~'fl-.l";1 LfOlN-.l1'Uj;J'flL~M"'1n 
~ 

~ n1V1 'U!Pi1~L 'ULfOl N f1.:1'lJ 'fl.:lLfOl N.:I1'U';) PI')n 1~1JL ~ Ln!Pi r.J Z'l L!PiUiln 1 nj5~ n 11Yl!Pi fl'fl--.lL~ ~'fl {;1 fOl ~'fl-.l nlJ"'1 ri(;lnU1:::~--.lr1'JJ'fl.:lLfOlN.:I1'U'Y'l~'fl1Ji.:liJn11~1L~'U'flr.J"N1'UU1nLUrl1LLZ'l:::~-.lnEJ-.l1'U'ilUlJ~~lJmrll1UL'UVI~.:I'", 

~'UfOl~1V11;'fl~~ ~,)EJ LYl f01 L'ULZ'l~~11~'ULYl PI ~1fOl,)1~iY11.:1Yl ~~5~1U~:::t.jn(;l1.jj LL~:;H LfOli'il-.l;j'flVl1'flri~~ 

~umru~'U31'U(;]1.:11 Y11--.l';)PI')n1~1JLUfi1 ~1";1m1Yl!PiZ'l'fl.:l1'Um~U5tiiim~m1JLfOlN--.l1'U1~lJn~I:J~~1Lj-,., 

fll11J1~n";1.:11'ULil'UY1~ LL Z'l:::fll1~1~n~1L~'U'flr.J Z'l-.l1'U1~ Lil'U'fl~1.:1 ~i-.l1 'U11J LLUlJU1nLU rl1 LL Z'l:;11EJ-.l1'ULfOl'l'.:I.:I1'U 
'" 
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5.3 'il'NL,)~1 

mr1m~~m~1~ 1 '!J'El'ltJm~~mn~ 4 (Lr1N'l1'W~",,')nn~LEJ1n 1)
 

mr1m~~m~1~ 3 '!J'El'ltJm~~mn~ 4 (Lr1N'l1'W~",,')nn~LEJ1n 2)
 

5.4 r.i1'U,)'U'\iI.y'JtI~"ll1 

1.5 ",\btJ~'ll1 

5.5 n1'iLGI~t1~n1'i 

~'El1'"l'mJ~ mm~1Lr11'l ..:n'W1~ ~ ')mmn1'Wn1n~'Eln~')~'ElLr11'l'l1'W ~'El~ rloJl1,)~11L~mnU Lr11'l'l1'W 

LL "'~'l~m:t1 ~'Wr1~ 1~'El~ rl L~rl::m::u')'Wm~Yl ~rl'El'll.JD u1i m~(;n~ Lr1N'l1'W L~tJ ~m1r11"''W(;).ff'') hJ'lm11~ 

r'hmm~n LLrl::~ ~1P11~r1,)1~n')')wth 1.'W m~~1 L-w'WLr11'lm1L~tJmr-r ~'I'11U'WYi nrnrI~ ~1mmn LLrl::ii1Uuuu 
v 

~I 

5.6	 n'i~'U'J'Un1'itl'i::Lij'U~~ 

1.J~::LijW.JrlL(;)tJ'El1'"l1nJ~mm~n '"l1nu'WYinm11~~')mm~1 r1,)1~n1')wth1'Wm~'I'11Lr1N'l1'W LLrl::: 

1.J~:: Lij\.lt../1'l'"l1 nm ~tJ1 L~'W'Ell.J 1n LU~1 LLrl::~1m1'W(;n~~::tJ::L') rl')~1~ r11",'W(;)1~ L(;)uii m ~r.r(;)'El1'"l1nJmnJm1 

~'Eluh]iJ'EltJntJ1 3 r1'W 

.... .. 
fl tU~ nHtU::on Lf'l1!t• n~~~fi'\il~~n~n'i'i~~~~~nAnH1 

1. r1,)1~~1m1()~1'Wm11:n111M1i'lmp~ ~'l~~1~'I'i'nM::m1Yr'l ~(;) 'El1'W ~Lrl::L~tJ'W111M1i'lnClM 

L~tJ rns1:n ~,)1')mM1i'ln Cl~1'Wm1~u'Wm'1~'El'W 

2. m1~~1~11()~1'WL'Vlr1L'WLrlU~11~'WL'Vl"" ~'l~~1~1~iim11:n mr1L'WLrlU~1~~'WL Yl ",,1.'Wm::u')'W ms 

~U'Wl~~rl::UDu1i'l,)'WL-D'W m~H~'El:SL~n'Vl1'El-Wn~ n11H 

u1n11~tH~~~ eJ1'W1::UUt)'WL'VltlfLil(;l~')u 1:: ~'Vl "" • 
(Journal link & VLS) 

" '"'O .... Q q
3. ~1'W111,)::~'W1 r1,)1~1Ut../~'ll'ElU LLrl::m~~ 

~'WtJ 

iim~~11'l111,)::r1,)1 ~ Ltl'W~tJ~11 'W m ~l.JD~'l ')'W",1'El rn1 

'I'11'l1'W i')~ ntl ~~'W iim1~1UEj ~'ll'EltI1'Wm~u5Uii'l1'W 

",1'El~'l'l1'W LLrl::iin ~m1'Wm~~11'l~'WtJ1'W(;1'WL'1l'l ~-D'W 
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, 
c:lII .o::dI I "" ..... c:lII 

"lnl1'i'l'EllPlLLYl1nL1'El'lnlnL[;l'lWHJ n1n'llI'i'l'lrl"l n11"l 

"l"i~~l"l;~\.ar~~ n1n~1~1~'El'i'l11 LLfl:;n1111'11'i1LtJnl1 

-nl'11'W~1 "l rfuurl rl fl~'WL'W1:;~t) 1'1m1~~'W~. ~ 

~ "'" 1'llI'llY'l 

2.1 

2.1.1 

l'i'Elm1~~'WlrlrumY'l~1 [;I m1Yll1h:;ltJ'llt.J mru'El'ln'WLLfl:;m1LLn11Juru~1 LLfl::m1~1 Lil'W~1 [;Ii1"lnU~~'W. ~ ~ 

1'Wl'lrl"l1~'ElUl'111Ui'W 11P1~ijrlru'i'l"lilli'i'l'i'1JY'I'Ell'lL1J1J~'1if. . 
~I 0

(1) L;ILfOl LLfl:;'1l1U~'1L'Wt)~'Wfin"l1Yl~ [;I1:;wwnL'Wrlru"h'll'El'l1::lJUrlrufin"l fOl1~fi11"l. . 

(2) ij1t!~ [;IN 1'i'El L1fll fu ~ l'i'll'Elul'i'El [;I'WL'El'l us::l'l rl"l Lrll1Y'1n!J1:;LU~lJLLrl:;;'tlU'lA'uI'i1'11 

1J'El'l'tl'l AnnLrl::l'lrl"l 

(3) nm1:;rl11"l Lu'W~il1LLrl::~m"l 'i'l1"l11rlYll'11'WLu'WmJrlCU:; 'i'l1"l11rlLLn1"l!;'El'llI?l LLU'I 
~ ~ ~ 

m"l~1 ~lJ ml"l~1 flt1J Lrll1Y'1 ~Yl~ LLrl:;fu.,:{'1rl11"lRI?lL~'W"l!'tl'l ~~t.! 11"li''1 LrlTmL'WrlCU~1LLrl:: f\n if'l1"l!'tl'l - ~. 

(4) 'i'l1"l11rl~ Lrl11:;\fLLfl:;1J1:; Lij'W&.lrlm::YlU~lnnl1L1j] f)':lI"llYll'1'if'l1m1"l j;'j'El~rl rlfl 'tl'l Am 

l'lrl"l LLrl:;~'1Lb':ll'i~'El"l 

70 



(5) ij'"lnmm'i'ru'Yl1\1~'lllmnL~~~'llI~~ LL~~ijl"l,)I).J1U~~'ll'tlU1'Wfll'W~~lh~n'tlU~'llI~~ 
... " 

'i'')).Jn\lL~11'"ln\lu1uYlYll\1~\lI"l).J'lI'tl\l';j'llI~~~f'1')m'i').J1'WLL~~~~1'l11~\ILL~'1l~1n'"l'Wn\lU'"l'"lu'W. 

~Ylfi LL~~m'i'1lJYl'\lI"l,)I).J~~L~'W~~'W1'Wm'i'UD~\I1'WLU'Wn~).J ijMl).J~'1l~lntJ1~tJhj~'tlnm'i'th'W'lI'1l\l~~'W 

"f1'fln'i'~";lm'i'Yl'"l11n1'Wm'i'~'1llJ ijm'i'~'fl~LLYl'i'nl"l,)I).J'f~I'Wl'lrufi'i''i').J '"l1tJfi'i''i').J 1'Wmn1tJ'Wm'i'~'fl'W i\l1'W.	 " . 
~1'W rn 'i'~IN'D';j In'flti1'W ~\II"l).J LL~ ernnl 'i'::n'fllJ';j'llI~~ L~tJ LiJ'WL'W ~'fl\l'"l'i''i'mU'i''i'ru'Yl1\1';j'll1 m 'i'LL ~~';j'llI~~ 

" 
dJ'W~1 rlC1! 'i',)).Ji\l* LtJ'Wm 'i'L-nU'i'~LtJ'll\J'"lln m'i''fl\l rlMl).J);'Yl1\1 m'i'~ m~li\lYll\1Yl ~'M ~ LL~ ~'Yl1\1U ljlJ~ 1'W ~i 

m'i''';IU'i'~LtJ'll'W1~LLri-K\lI"l).J i\l1'W'i'::~lJ'll).J'll'W V1'fl\l~'W LL~~L'W'i'::~U~~\I~'W.	 " 

2.1.3 n~lI'Y1fimitli:aiJ'U~nm'iLill'Ui~''Ufltl.lfiii)J ~illfiii)J.	 .~ 

ijm'i'U'i'~Lij'Wl:-J~m'i'L1tJ'W);i\l'i'~~~I\1nl~\I~n'Ml LL~~mtJ~~\I~IL~'"lm'i'~n'Ml ~')tJ';)fim'i' 

~1\11 L'll'W m'i'-K\lLnIn m'i'~).Jm'Mru m'i'HLLlJlJU'\JYin LLlJlJ~'flUrn).J LLlJlJU'i'~Lij'W LL~::LLlJlJ1'~~rl L~tJ 

.1 ~ "v.J' 
1J'i'::L).J'W'"lln~~ltJ1~1'W ~\I'W 

(1) U'i'::Lij'W'"llnm'i'ij~-wE.11'Wm'i'L1tJ'W m'i'InNL,)rll1'Wmn~I-i'WL1tJ'W m'i''';I\11'WL~~'"l LLrl~ 

~\I\ll'Wm).Jnl~'W~ 

(2) U'i'~Lij'W'"llnl"l,)I).J1lJ~~'ll'tlUL'Wm'i'UD~\ll'WLU'Wn~).J LL~~mn~I~')).Jii'"lmT).J1'WmT1~ 

'fl\lrll'l,)I).J'fYll\1m'i'~n'Ml";lU'i'~LtJ'll\J~'fl~\lI'l).J 
" 

(3) U'i'~Lij'W'"llnml).J~'1l~IilU LL~~'"lTTmmTruL'Wm'i'~'1llJ 

(4) ~L1tJ'WUT~Lij'WIil'WL'1l\l L~tJL~LLlJUUT~Lij'WLL~::LLUlJ1'~tJ~ 
" 

(5)	 mtJ~~\I~IL1'"lmT~n'Ml1~'l1ru-nInUT~Lij'WIn'WL'1l\l U'i'~Lij'W'"llnm~Uru-n1n LL~~UT~Lij'W 
" 

.. 
2.2 fl'l')Ji 

~ 

~n~n'M1Ui'1l\lnl"l,)I).J);LL~~L~m'll1C1!i\lmI"lYl~'MDLL~~Inl"llJnlJ~nl"l,)1).J~1~I'i'n1'WmT
 

~tJ'W~
~ 
~,)tJ 1n'WL'fl\I ~1).Jl rn ~ ~ LL~::~ LPl Tl ~~Uru~l'flti1\1LU'W T~lJ u ~l).Jl TCl\l1).Jlin T~l'Wml1J~l'Ll1

d 
~L'Wn 1T
 

~	 ~ 

U T~n'fllJ'1l1~~ LL~~L~1~ Ln~UT~ LtJ'll\J~'1l~\I1"l).J1~ L~tJ ~'fl\ln).Jlln T~I'WI"l,)l).J~m'fllJ 1'l~).J~\lif ... " . 
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GL 

LfufuJ:t'LIA.::RU,lA.f1.L~~n.B~1!.LUttl1 ~ 'cz 
LfufuJ:t'LIA.::Fl.U,lA. cz 

L~f"t1 ULf"tQ,f1.~1 Lttb Lu::~,mLN3Lb 

L!:oI.bLUf1I11' f"tln. V',kIo n.u't'blellL!:oI.bLU L~lelf'\~L,qU~bLUf'\Lt'~I'1Q,f'\~1LttbLU !tll. ral:: b f"t~1JlUh::bf"tf"tt~riLC,lelLtt 
" 

bl..Ut'~ riC,b ri~Uf'\r.Pf'\Lt'l!.f1Qf"tbLUt'Q,rr.b~' L~~1'1 lelLLJraL~f"t::~" lelLLJt'L~U f1Q,~bLU raQ,.raf1Q,~lIllA.bLU ralill t',kIo 
" 

nL~ uknt ri~ lel f1Bblel ~ t L,qU ~ U!'t'Q,!T.l!.f1Qf"tbLU::~1mra~bLU t'LlA.~lA.b ri11' ~1'1 UL bf'\t:1::bf"t 

~I1LC.~ f'\L~ ~n.B~1 !.LU ttl1 f'\~1 ::!.f"t!.LU ~ lA.iisu czz 

~ ~ 

f'\lIt'L~I1::b~f'\B~f'\B~f"t'u~" ::~'1 Q,f'\~1 Ltt BLbf"tllBbLUf'\t ::,qunlA.t'L~~B~mf'\~' 

LriC,~1'~riLC,lelLI1f'\\il Lf'\1'00nf.tbLU ~ t'Q,m~ nc,~ LI1IU~~m:: ~"y.:: Lblel, ~U~~ Lt'L~f'\L~::,qU nlA.f'\~UllbLU ~~t f'\ra~ ~ 

~t Q, ~mLt'raL ril1.f1BribLU ~ f'\B~ t'B~U (;f'\::~"f'\ t t',kIot'Bm~ B c,~ L~(,Jf'\~b LUn t LUL reL ~ riL C,lel ::,qunlA.~f'\B~~ 
, " 

Nttt~1 t'~ f'\B~' ~LIl.~L !T.L~f'\tl'liLIl.C,B~1 reLC,lellll~' ~t B~' t'Q,m~ laC,~ Q,~t'Q,~lel' ~t ~ LU Q,W;:~" t'tbbLU l!.f1gf"t 

t'Q,~lIllA.bLUL!:oI.~tf'\B~~~tt',kIoU ~ t'tb!UbLUf'\Ll1~U Lb~f'\B~f'\Lk f'\~f'\r.p LI1.I1J~~tbLU btl~~1bLUntBL~~ t Q,~' 
" " ' 

~ L ll.ribb!mt Lt'L~ t'~ f111 g,qb lA.t'L~I1.::bJf'\~ri~ttLC,lelf'\~' ~t~ ~ 1'1:: ~" ~ 11.1 t'Brr.U~l1.riL ~ III\r! riL C,lellil ~1 ~t f'\~::W 
, " 

ru,t'L !:oI.bLUf'\t~1..~ Uh::b f"tf"ttLttbLU1Il~' ~tf'\~'::~" Y.::Lblel' ~t'~mt Lt'L~~ru u, (ju:: ~" g,qb lA.t'~Lri~VLUt'1Il ~11 

rallll Lll.~:: ~~1' t'Brr.U~I1.LI1.Bp,1 t'~ BL nssruu.~ ru~ L~f'\r.Pf'\B~ ~f'\~ 1~::ru,qu~ n fJmQ,~b LU 
" , 

~I1LC.~n.L~~n.B~1!.LULn.~~~~n.~ll!o!.LU~lA.iittU Z'Z'Z 

~t 

\. '.Jt'tbf'\Lt'f'\t LI1.IU~rr.t~"~ Uh::b f"tbLUf'\t f'\~ t'Brr.Lll.~Lrr.L~ n t ::,qu,kIo::~11~riLC,lel~t l1bLriL ~ (g) 

f'\~f'\fJ1 §Q,~1c,~riQ,lelriW11bf"tl f'\f!o' ri~::LriI1.1~Q,~t'B~lel' 

~1JlU h::bf"tbLU t'~ttC,b ri~::L ril1., ~bLU~~BC,~ LI1.IU~rr. W11::~11Y.::Lb lel, ~l1bLriL~ (v) 

t'B!i'W~' ~ Lf'\~§ ~ ~LI.lf'\t~riL C,lel f111 L,qU ~ ~L ll.~Lrr.L~f'\t~riLC,(,JbLUL \'Ubl1l1bLriL ~ (S) 

ribbUC,~C,t'LlA.f'\LlIl::LM~1Lll.C,Lrr.L~t'Q,!T.- " 
LI1.Bp,mt ~f1Qf"t::~"g,qb lA.t'2:m tt',kIo IUn(,JL~ ~bLUU~I1.f1l1W~' btL!i'mLc,l!! ::~'1~riLC,lel~ (z) 

" "I I 

~~lf'\llellA.' 

t'L lA.ribbU~l-nt'L~~bLU:: ~1' t'B!i'W~' ~§ ~ ~ L Iel riUUC,~ ~f'\L~ t'L lA.f'\LN11J~1..~ Uh::b f"tbLUB~' ~ ~ ~L Iel k,qb 1el'::~11 

f'\Lkf'\~ribWC,~~ m~f'\~~~~L~LralA.~ m~f'\~~~~L~~tylelt'LlA.btL~mLc,lel::~1'~riLC,lel~ (~) 
" " " 



LJn ~ mn ~!l'l il';)'"lTH\JC\!1ru'lurn'1~ Wl';) Ll'I '.i'1 :::-Jmh'l dJ'W'1:::uu LL~ :::~'h'lM'1,", LWl tNn!l'l '"' 

l'I':l1~~"Vn'l';)"Il1:n'Y'l~~u'W~1i'lml'l'V1~~ljLL~:::ml'luDu~ LL~:::U'1:::~umnu'"l1'l ~1\!'1ru1m'1'l-'il1'Wm'1LLn1~ 

uru"n m'1~u'W~ m'1u'1:::n!lUm:n'Y'l LL~:::m'1~1N:n~[;l L~!l1ihn Wl~~~'Y'li~u~!l WlnU ill'lruJlT'tl LL~::: LiJ'W 
~ \I • 

U '1:::Lu'll'l1i'll?i!l [;l'WL!l'l LL~:::i'll'l:.J L~ U~!l'lil ~ru~:.Ju~ 1?i1'l1 ~'ld
 
,
 

..o::::lI 4:::11. 1.-lClio ..o::::lI..o::::lI 

(1) ~l'I':J1~l'I~!lm'l:.J':J'"l1'1ru'\j1ru'V1~ 

(2) ~1:.J1nl'1':JtJ',j'':J:.J ~n~1 ~Ll'I'.i'1:::-J LL~:::~~UU'1:::L~'WU'\j~1LL~:::l'I':l1~~!l'lm'1 

(3) ~1:.J1'1rI~Wl ';)Ll'I'11:::-J LLrl:::LLn1'l1U'\jVl1~1'W';)P\':Jm'1:.Jl~mh'lil'1:::uu '.i'':J:.Jti'lm'1H~!l~~ 

U'1:::nsum'1iKWl~'W 1'"l1'Wm'.i'l11'l1'Wl~!lu1'liJu'1:::~'V1~m'Y'l 

r: (4) il~'W[;l'W1m '1LLrl:::l'I':J1:.JU WlVl ~'W1 'l.m1'1U1UH!l'l,",l'I':J1:.J~~ L~m~!l'l!lU1'l L~~1:::~~ 1'W ~I 

m '1~1ij.J'W1'W1'[;ln '.i''1:.J~1!lI?i!lu!l ~!l'l ,",l'I':J1:.J~'"l1n L;):.J1~!lu1'l~~1'l~n,", 
" 

(5) ~1:.J1'.i'rI ~U ~'W~!l:.Jfl LL~:::LL~':J'lm l'I':J1:.J~L~:.J L~ :.Jl~ ~':J U[;l'W L!l'l L~!lm'1~U'W~[;l~!l ~:n';) [;l
,,\I \I 

LL ~:::l1'WI?i!lm'1LU~U'WLLU ~'l'V11'l!l'l '"'l'I':l1:.J'iLL~:::L'V1l'1 L'WLrl~1mh 

2.3.2 mUJ'V1 fin1'i~'B'lJm;.; (;lJ'lJ1 ms LitJ'Wi ~1 'lJ'Vlm~t::'V11,:n:r runr: 
41 'U .... , 

H m'1~!l'WY1 L\J'W1~ ~ ~u'Wl~ nl1n~:::m'1~ Wl LL~:::m'1LLn1 ~'lJruVl1 ill'l':J1:.J~1~1'1rl1urns 
\I ~ 

~U'W~~':JU[;l'W L!l'l LL~:::m'1uDU~'l1'W'"l1'l ~1:.J1'1rI ~ ~ LL ~:::';) Ll'I '11 :::-J'lJ'\jVl1!lU1'l LiJw:::uU ~1:.J1'1rlU'1:::~ n [;l1~ 

P\1~[;l~'V11'l~1'W1?i1'l1 nu~m'Wm'1ru'"l1'l L~uHu'\j~1Ltl'Wj;)':Jm:::~'W1ihn~m'1~u'W~ LiJ~L!ln1~1~1~LL~~'l 

l'I':J1:.J~~L~'W '1':J~i'l~'lL~1~,1~LJn~n~1ill'l':l1:.J'Y'l~mJl'wm'1ufuiK':Jl~ LL~:::~1:.J1'1rlLLnU'\j~11'W~m'Wm'1ru 

~1'l11'W:n~[;l1~!lU1'lL~:.J1:::~~ 

e.J~m'1uDilli'l1'W l'I':J1:.Ji:.J~'V1i~rl'V11'lm'1~U'W~ m'1'!.J1L~'W!le.J~'l1'W m'1'1l~U1U m'.i'I?1!lU~1m~ m'1 

L~[;l'1lU~'1l~1'.i'nU~~'W 
\I 

.... .... .... ,,' • .... Q 

2.4 'V1 m~t:: f'l':J1),J~ ),J'Vi'lJ fi'i::'VI':J1-:1U f'l fI~ LL~:: f'l':J1),J'i'U ~ [;l"ll'BtJ• 
2.4.1 r.Jfin1~L~!J\j~~1\.l'inH::Fl~'1l1i~';\Afi~~",11~1JFlFlflLLfi::Fl~1l1itl~fl-n'tltl.. .
 

LJn~n~1 ~!l'liJu Di:.J~'Wimh'l~~1'lM'1,", ill'l':J 1:.J~1:.J1'1rl1'W rrmlfu iK':J L~1 flU n~:.J l'I'W ~1'l1 

1~ ~'l1'W~m'W~l11'l1'WLL~:::1'W~'ll'l:.J L~U~'1l'lil~ru~:.JU~1?i1'l1 ~'ld 

73
 

http:l'I':J1:.J~L~:.J


(1) ~,)J'Hl~'el~''lnlJ n~)JI'\'W~VI~,nVl~,t1 LLrl:::~')J'1tl~'Wi'l'W,i,.ul''I1'1i'ltILLrl::; 

Il,~,j;hnJ'l:::Li'll"l1~'1ltJ,~iJ1.11::;~i'lfim'Y'l 'i'\,)J'1/;1Hm,)J~L'W'i'\'''IJ,';j'll'~'Y'I)J'~'1l'i'l'1j;j'1l~~1'\)J1'''L'W1.11:::Lri\'W~ 
" 

(2) 'i'\,)J, 111 L1J'W~~)J LL'i'\~~1.11:::L~'WL'Wmmn1"lJ'i'\ rn'WmmrL:n~'i'l~,~'i'\11I"1i~rl,)'WI'1,) LLrl::; 

'l'\,)'W1'))J 'Y'I~'1l)Ji~ LL 'i'\ ~~'"l ~~'W'1lti ,~'Y'I'1l L"')J,::;i~"IJ'fl~ j;1'WL'el~ LL ~ ::;"IJ'1l~ n'l'i)J 1'))Ji~ L~ m,wlh u LVI ~'El LL~ :::~,'W')t1, , 

1'\'),)J'i'\:::~')nL'Wmmn1"IJ1JC)JVI,'i'lm'Wmn1r~'~1 

(3) ~,)J'1m'~LLI:-J'WLL~::;flJ~~'ll'EllJL'Wm1vrlij,J'W,m1~t1'W~i~~J'el~j;1'WL'1l~ LL~::;'i'l'el~I'\~'el~nlJ 
" 

_ q I l.o::ll 

i'l,~,)'ll,'ll'Y'l'1lm~j;]'elL'W'El~ 

(4) ~r.lrnmirm "'tJ,~ LL'/'l::;)1 1'\'),)Jf1J~~'ll'1l1JL'Wm1yj,~,'Wj;],)J~)J'EllJVI)J,t1 i~~''W1JI'\I'\'/'l" , 
LL '/'l :::~,'Wn 'I'i)J 'i'\,)J, 1/;11.1 fu 1'1') LL'/'l::;.yh~,'Wi'))Jnu ~~'Wi~ L'W ~,'W::: ~in LL'/'l:::~ j;]'))J1",'el ti,~iJ1.11::;~i'l fim'Y'l 

~ 'U drS 'lI \l 

'i'\,)J,1m,~I'1,)1~'Elti,~LVI)J,::;~)Jn1Jm,)Jfu ~~'ll'el1J 

(5) 

fl,)1~-iu ~ lPl"ll'£lU 

LtJ'W n11 ~t1'Wm1'i'\'el'W~)1m11.1;;~)J'r'T'Wfi~~ 1:::VI~,~~ ~t1'W LL~::;~'i'\'fl'W n11~t1'W~LL'/'l :::m1 
~ 'U 'U 'U 

1.1;;~~,'WLiJ'Wn'l'i)J mm'i'\~~'El'Elnn~m')::;m')JL1J'W~tJ.'LL'/'l::;~m)J~~ m1)1)J'W'I1t1~)Jvr'W€~~n1J~i'))J~,'W
d.J ~ 'U 'U • 'II 

m1')'~~,)~LVI)J,::;'i'\)J[;}'Elm'/'lLi'lf'\::; m1yj,n"lm1)JL~'El~~I'\)J mru1::;'i'\,'W~,'Wn1.I~~'Wi~Il,t1L'WLL'/'l::;mtl'W'Eln 
" 

,:
 

1.11::;L;j'W"l,n'Y'l~~m1)JLL'/'l::;mnL'i'\~~'el'Eln"lJ'el~,rn~n~'L'WVI'/'l,t11 ~,'W 1::;VI~,~n"lm1)Jm1 

~t1'Wnl1'i'\'el'W L'll'W 'Y'In~m1)Jm,)J'i'\'WL~ ~~L~~t1'W~ LL'/'l::;vrlij,J'W,j;]'WL'fl~ mm'i'\~~Ui'l1J'i'lIl,'):::~tJ.'LL'/'l::;~
"I '\I '" 'U 

j;],)J~~ I'\'),)J 'i'\,)J,1tlL'Wm1yj,~,'Wi'))Jn1J~~'W ml)J ~1J ~ ~'ll'ellJL'Wm1~t1'WLL'/'l:::~I'W~1M1J)J'1l1JVI)J/tims 
" 

yjl1m~~I'W m1thL'i'\'W'El~fl~I'W LL~::m'li'))Jyjlii~nnM~'1l~~I'\)J 
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2.5 'Vi'n~::m'i'ii LfI'il::~ L=D~i"Ha"IJ m'ii'El'llI'iLLa:: m'i1.-HL'VIfIL'lJLaii'llI'i'll'lJ L'VI PI 

2.5.1 ~a ms L~!I'lJ;~I'lJ'Vi'n~::m'i'iiLfI'il::~L=a~i')La"ll m'i~'El'llI'iLLa::m'i 1.-HL'VI fIL'lJLa ii .. 

,rn~m~1 ~'1l-l51Yi' m~:;l 'lJn11:) Lrl11:;~LLrl:;lh:;:IJ'H'HJ rl~'1l~rlVl1'1l ~'H)1'lm11ru~1-l11~ 51 

Yi'm~:;1'\.m11~'1l~11i~n11YH1t "f-l 'tll'W LLrl:;L;U'W i-lLtI'W1l1'!=n1'VlmLrl:;Jll~I'1i~nn~1~L'ij'Wmjl~m 1~mll 
~ "I ~ 

L'Vl rlL'WLrlih~~ul VI~:lJ11~1 ihn (;)lh:::LtJ'll'l1 L(;)tJ ~'1l-liJ:lJ1 j;)1j1'Wrl,)l:IJl'1lth~i:l'1ltJ ~-ld 

(1) iJYi'n~:;1'Wm11~rl'1l:IJYi,)L~'1l1 ~1V1fumrvil-l1'W~ L~m~'1l-lnlJ:)'llI~y.j1~ Lih..l'1lth~m 

(2) iJYi'n~::: 1'W m 1'i Lrl11 :;~~'1l~ rl ~11~'lJL'Vl P'l'Vl1~ rl ruj;)P'l1 ~ j;)1V11'1l n1~LL~ (;)-l~ nWiU1:::~ n ~~'1l 

nl1LLnUC]JVll~L~tJ'):U'1l-l1~'1lt.h~~j-1-l~11r1r: 
(3) ~1:IJ1 1C11.h:;tJ,nj;)1~ L'Vl rlL'WLfl~ ~11~'W ~'Vl P'l usen 11~'1l~11~Yi''lJ~~tI1~'1ltJ1-lLVI:lJ1 :::~:IJ LLrl:; 

(5) ~1:IJ11rI1~Lrli'1l~ij'1lm1~1'W')ruLLrl:::Lrli'1l-lij'1l'Vl1~'iI"'l')nn:IJ L~'1l1J1:::n'1lu'i'llI~y.jl'lJ~1"l11 

'i1"'l')m1:IJ~L~m:U'1l~1~ 

2.5.2 na!l'VI5m'i'll'El 'lJm-H~lij,J'lJlms L~!I'lJ;~'l'lJ'Vlm~::m'i'iiLFI 'i'l::~ L;'l~i') La'll m'ii'El'll'l'i. .. 
LL serns1.-HL'VI FIL'lJLaii'll'l'i'll'lJL'VI PI 

51 nr.mn:IJ m 1Lj.tJ'lJm1~'1l'W~-l,rn ~ n~11~nYi'n~:::~h~1 i-l ~1'lJn11'iLml:::~L~-l(;]')Lrl'll ms 

~'1l~11 LLrl:::n111~L'VlrlL'lJLrl~~11~'WL'VlP'l L'Ii'W m11 ~rl11:::~ut1!Vl1~1-lVl1'1l~rn'Wnl1ru~1fl'1l~L~ij'1l'lJ~1-l1'lJn11 

~tJ'lJl m1~'lJrl~1 mrvi1LrlN-ll'W m1'1lJiu11tJ LLrl:::m1'll1L~'W'1l-l1'W i-l~')t1{;l'WL'1l~LLrl:::~,):lJnu~~'W "'" I 

2.5.3 na!l'VI5m'itl'i:: Li1'lJ ~am'iL~!I'lJ;~I'lJ'Vln~::n''l'i'ii LFI'il::~ L=a~i') La"IJ m'i~'El'll'l'i LLa::. .. 
rns1.iL'VIFIL'ULaii'llI'i'll'UL'VIPI 

1.11::: Lij'lJeJ rl m:IJ n~ m1:IJm1Lj.u'Wm1~'1l'W LLrl:::m1'll1 L~'lJ'1l~I'lJL(;) t11-ii LLlJU1.I1::: Lij'WY1n~::: 1'lJ 

~1'W~1~1 LVl'chtl rnm (;) ~'1lU rl')l:IJlLLfl::: L'Vl rl-Wrlnl1:) LI')11:::~LLrl::: LLnu[]dVl ~Il 'W ~ mum1CU~1rl'1l~ L~ij'1l'lJ~1~ 

LLrl:::m1.yhLrl1~~I'lJi-lLL~~:IJ~'lJ~'lJn~.ff'W(;l'1l'lJm1L;U'lJ11U~1'\...lLLrl:::m1'llIL~'lJ'1l~rl~I'lJ 
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2.6	 "m~:::m'itlD'llii'Yn.:!1"llI;1'Yi 

2.6.1	 ~~m'iL~a\.l~r;\I\.l"m~:::m'itlD~'Yll.:!1"llI;1'Yi 

lJn~m~I~!l,nJ5u~ ..nu1~!lUl'1ihJ'i'::~Ylfirn~ L(;ltJ~!l'liJ~lin'i'Jl\.lnlnJ5u~'V11'1:'hl1:nYi 

(1) u5t~,n\.l1~!lth'liJu'i'::~'Vlfirn~ ~n~!l'lm~'W~'n:')'llIn1'i' 

(2) U5U~'11\.l!lUl'1inN1UinN~1 L~tJ~It1'1n'l;!lnl'\..~'UIi1Yl1'1"'lnmU'i'H'W:')'llI:nYi 

"'l1mm),J LLI'l::U'i'::LtJ'll,r'lJ!l'l~'1 rl~ LtI'U"vI~n 

(3) 5-r.lnnl'i'\J1L'Vl rlL\.lLi'iU~1H LLI'l::u1m'i'4'(;lnl'i'1~L\.l'Vl n~rn\.lnlnU 
~ . 

(4) ~ 1~ 1 tn ~U~'1~5-!l),J~ Lrl'i'1::1X~!l~ I'l!lUl'1 LU'U 'i'::UU LLI'l:;U 'i'::WII'l LU'U LLWIU5u~~ 

L"vI~I::~~1~L 'ULLj;)I'l::mru 

, >
~ .. 
tJ'l'lJ\.l 

2.6.2	 n ~ a'Ylfi m'i'MI 'Umi~OOJ\.l1 m'iL~a \.l~ r;\1\.l"m~:::m'itl!J-1.J~'Yll.:!1"ll1=n'Yi•	 v 

iJntJ:'j'll1LrlN'Il'U:') 1'\'"! nn~LtJjn 1 LLI'l:; 2 ;'1lJn~n1=tl"'l:: ~!l'l iJ rl'"l1),J5-rl'"!l~ L~ lL"'l 1'\1~ inf 
~ 

Yl1'1~I'U:'jPI'"! nn~Lmn L'ULL'lJ'U'Ij;)1'11 i'lYl1'1~I'UYl ~~5LLI'l::U5~ ~1~I'i'n ~ t'1 LLI'l:::'j Lrl'i'I:;\lUC1.J"vIl'1lt.h'lLU'U 

" ~ ,,~ ."f ...I !"I" 'i' 'i' ""~ o..l ~" 
'i'::UU 'i''''l nrnrun ~ suruVi1 LLI'l::~rn'Unln'\..l LLI'l::~I),Jl'i'nu'i'::tJ n in ~'ll L'Vlrl ~'U ~I'ltJ ~'Um:;U'"l'UnI'i''Vll'11'ULYi!l ~"vI 

~ ~ . 
Lnli1l"TntJrn~L~~;'U rl'"luri1unUnI'i'~uEj(;l'll!llJj;)!lU'VlU1Yl VI\lI~ LLI'l::n1n;1'11\.l 

~ 

2.6.3	 n~a'Yl 15 m'itl'i::: LiJ\.l~~m'iL~a\.l~r;\I\.l"n~:::m'itl!J-1.J~'VI1.:!1"llI;1'Yi
•	 v 

LU'UnI'i'U'i':;Lij\.l'tl'lr1'i''"l),J'1I!l'l~n~:;Yln~I'U ~'U~!l n1ru'i':;Lij'U~n~::~lJm.lln1'i'i'lrln..lnn),J.
 ~. 

"'l1tJnn),J FI'"lI~5- Ururul rl'"l1),J~),J~'U1h:;VI~I'1UfI rll'lLLI'l:;rl'"lI~~lJ Ej (;l'll'tlU inl'l!l ~"'l'Url'"lI),J~I~I'i'n L'UnI'i' 
'" Q,or	 Q,I III 

:')Lrln:;\lL;n'l£;]'"l LI'l'lJ n1'i'~!l ~1'i' LLI'l::n1'i'1-'il L'Vl rlL'ULI'lU~I'i'~'UL'Vl 1'\ L~tJU'i':;LijW.J I'lnl'i'~ILil'U'Il'UL'UYlni'Uin!l'U 

'lJ'tl'lnln;ILrlN'Il'U:'jI"l'"lm'i'~LWn 

3. LLeJ \.l'Vi LL ~ WI.:! m 'in 'i :::~1 a fl ')1).1 oi'1.J ~ WI"ll'el1.J ).Ill;l 'i~I'U eJ~ nl'i L~a \.l ~~1 n '"~nft IPI 'i",n a1"ll1 
....	 lW" IU 

(Curriculum Mapping) 

LLt'l t'1'1L~ L~'U~ 1LLj;) I'l:;'i'ltJ:')'llIL'U"'~ n~ in'i'iuEj ~'ll!llJ j;)!le.J1'l nI 'i'L1tJ'U5-L'U~I'UL~ih'l(i'-l~'UinlJnl1 
'U	 ~ 

~iij.J'Ule.JI'lnl'i'L'1tJ'U5-LL(;\ 1'l:;~I'Um~~!l 2) L~m:;u~1 LU'UFI'"lI),JiuEjt'1'll'tlU",~nVl1'1l rl'"ll),Jiu Ej~'ll'1lU'i''1l'l L~tJ~ 
~ . 

e.J I'lnl'i'L'1tJ'U~LLj;)I'l :;~'tl'lJ'1l'l ~1'Uj;)1'11L 'Uinl'i'I'1iJ rl'"lI~'" '-lltJ ~'1j;)!lluli 
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3.1 flfl.lfi'i'i~ ~~tJfi'i'i~• 
(1) L~1L'"l LL~::'li1lJi~L'Wr)oo.J'W1in~1'Y1t1 Iil~::,,\'wn L'Wflru~1'lJ'El~~::lJlJ flru1in~ 91t11i~~~, , 

qca..... I ....	 Q" I .... q "' ........ I
 

(2) ~')'WtI IilNIil'El L,)~1 su~ i?I'li'EllJlil'ElIil'WL'El~LL~::Mfl~ Lfl1~Yin!J~::LlJtllJ LL~::'lJ'EllJ~fllJ 1il1~1 

'lJ'El~'El~~nm~::~~fl~ 

(3)	 iJm,)::fl,)1~ LtI'W~il1LL~:: ~1il1~ 'Z11~1nI'V11~1'WLtI'WVI ~flru:: 'Z11~1n'ILLn1 'lJ~'1l'lTi?I LL~-.1 
" " " 

1il1:IJ~1 (;)lJ fl')1 ~~1 flnJ Lfl1 ~Yi~'Y1ft LL~::~lJ.;r~ fl') 1~ ~ i?I L~'W'lJ '1l~ ~~'W ~')~i~ Lfl1 ~Yi L'Wflru~1 LL~ ::Pini 1i11'lJ'1l~ -	 '" 

(4) 'Z11~11r1~ Lfl~1::oJLL~::lh::Lij'WI:J~ m::'Y1lJ'"l1n rns10'.6 fl')1 ~~'Y11~~iii')n n~ lJi'1llJ fl fl~ '1l~~m" , 

~~fl~ LL~::~~LL,)i?I~'El~	 ~ : 

(5) iJ9~~tI1lJnru'Y11~~'li1mnL~::~'li1~Yi LL~::iJfl')1~~'J~i?I'li'EllJL'Wti1'W::~u~::n'1llJ~'li1~Yi 
dS " 

~')~ n~ L~1L'"ln~lJ1lJ'Y1'Y11~~~ fl~'lJ'El~~'li1~Yi';) liI')m1~L'WLLlJi~::'Z11'lJ 1 ~~ LLlJi'El ~ 1il'"l'Wn~u'"l'"lu'W, 

.., 
3.2 fl ,)1~'i.. 

(1) iJfl,)1:IJ~LL~::fl,)1~ L~1L9'Y11~flruIilli\1'Z1lilfyf'Wti1'W ';)'Y1t11Ii11'Z1lilfyf'W~I'W ~ liI')nn~yf'W ti1'W 
\.I	 d.9 aJ d.9 

LL~:: Llil ~~ti iii1'Z11il f L~'El mnlreun 1il1~nlJ-.l1'W'Y11-.l ~1'W';) liI')nn~ Pl1'Z11il f~ L~tJ')~'El-.l LL~ ::m~'Z1~1-.l'Wr) emn:IJ'Y11-.l
dS	 , 

L'VlflL'WL~U 

~ ~... 
'J'1l~'Z11'lJ1,)'li1 L'flYi1:: i?l1'W'Y11~,) iii') m1:IJ 

(3) 'Z11:IJ1~rllJ~ru1m~fl')1:IJ~L'W~1'lJ1~'li1~~m=t1nlJfl,)1:IJ~L'W1iI1'Z1lilf~'W1 ~L~tJ')~'El~ 
""	 , " 

(4) 'Z11:IJ1~rI~ Lfl11::oJLLf'l:: LLn1'lJUruVl1 ~')tI~~m1Yl LVI ),11 ::~:IJ ~,):lJn~m~u~:: tin 1il1~ 
~ , 

Lfli'1l-.ln'1l~LVI:lJ1::~:IJ L'Il'W LU1LLm:IJfl'El),J'~,)LIil'1lf LiJ'W~'W 

(5) 'Z11 :lJ1~rlL ~ fl,)1:IJ~LLf'l::'V1 n~:: Lu'Z11'lJ1~'D1'lJ'1l~ 1il'W L'Wm nl ~::tI n j;]LLn1'lJUruVl1L'W-.l1'W'"l1~"	 , ~ 

, 
(1) iJ fl')1:IJ~i?I'ElEh~iJ~"1~ru'1!1ruYl~ 

(2) 'Z11:IJ1~m,)lJ~,):IJ ~n~1 ~Lfl~1::oJ LLf'l::'Z1tUU~::L~'WU'1!VI1LLf'l::fl')1:IJ~'El-.lm~ 

(3) ~1:IJ1~rI;i)i?I ~Lfl~1::oJ LL~::LLn1'lJifruVl1~1'W~IiI')m~:lJ1~'1lth~ih::lJlJ ~,):lJti~n1~H~'1l:IJ~ 
~ " 

il sensum~1iii?I~'WL '"lL'Wm~Vi 1-.l1'W1~'ElEh~iJu ~::~'Y1ftmYi 
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:. 

(4) ;j~'WIi1'\..nm~LL~~FI,)'I:W~ ~'Ylti'Wl'WmnJ~ul.'fi'il~rlfl,)'I:W~~ L~U,)~tl~'ilti'l~ L'Yl:wl~~~ L'W. .. 
n 'I~Y1'OOJ'W'I'W1'Ii1 n m·J'Yl1'E1 j;)'El tJ'El ~'EI~ rlfl,)'I:w~r,nn L~:w1~'ilti'l~~~'I~M~f'1.. 

(5) ~'I~'I~tl~UA'W';;'il:Wf'HL~~LL~,)~'Yl'lm'l:W~L~W~:w1~ ~')tJ(;1'WL'tl~ L~'Elm~~tJ'W~(;1~'El~:n~ Ii1.... .. 
LL ~:;l1'Wl;i!l rn mJ~tJ'WLLt1rl~'Y1I~'El~rlPl':l'l)J~LL~~L'Y1PlL'WL~m'Yl,j1 

m'l)J~:;mnl'Wm~LLn1'lJiJC1J'Yl'l~m'Wm~ru~h~1 

(3) ~'I:W'l~m'l~ LL~'WLL~~~U~ ~'ll'Elul'Wm~~lij.J'W'Im~~m..l~i~'lJ'tl~(;1'WL'El~ LL~~~'El ~ FI~'El~nu.. 

, ," 
(4) ~r.fnu 'Y11J1'Y1 m':nVi LLrl::i1 f"I') 'I)J~U ~ ~-n'fltJl'\..ln 'I~'Yh~'I'W Ii1I)JVi )J!lU'Yl)J'ItJ l1~~'I'WU flPlrl.. . 

LLrl :;~TW n~)J ~'I:wI nnJ~U r1I':l LL~::vl'l~I'W~'))J nu ~~'Wvf~1'W ~1'W~~~'I LL~ :::l~Ii1I~ 1~'f)ti 1~i1tJ ~~~'Y1fi.rn'Y'l 
~ 'U '" '" 'U 

(5) 

3.5 v1n~::m"i':)Lf>1"i1::~L:n~~l'm~"II m"ii'D~1"iLL~::m"iL~L'Ylf>1t1.lt~ii~1"i~lH'Ylfll 

,. ~ (1) i1l1n'rf:;L'Wm~1.'fifl'El)JYi,)LIi1'Elf ~1'Ylfum~'l'i1~1'W~Lfim~'EI~nU';)-nl:nYi1~LtI'W'tlti'l~~ 

(2) i1'1'1n~:; 1'Wm ~';) Lfl~1 :;,x~'El)J~ ~ 'I~~'WL'Y1 PI'Y1'1~ fl ru(;1 PI 'I ~(;1 f'Yl1'1ln'lnL~~~~ n~t1 ~:;tJ nj;]J1I'f).. . 
mmnlfC1J'Yll~L~tJ':l~'tl~1~'fl~I~~~I~~nr1 

(3) ~1:Wl 'l'mh::l:J n 1i11~ L'Y1 flL'WLrlU~1 ~~'WL'Y1 PI LLfl::m~~'El~1 ~~v1'W~~tJ 1~'f)ti1~ L'Yl )Jl:;~:W LL'C'l:; 

(5) ~'I)Jlm HLri;'tl~il'Elm~~'I'W(H1.lLL~:;Lfli'El~il'tl'Y11~';) Pl'mn)J L~'El1.h:;n'ElU~'llI:ni"ll'W~I'lJl 

1F\':lm~~~L~m~'El~1~ 
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3.6 'V1m:f::n1'3't1ll'IJ"iVl1~~'ll1=aYl 

(1) iJ5illl~1'U1~'i)tJ1~i11h~~'VI~m'Y'l ~n~'i)~"'1)J\oIin1'1llnJ'1 

(2) iJ5~~1'U'i)th'l"'N1iJ(;lN).J1 L~t1~1tj~(i~~'flfil'l!l'Ur;)'VII~'"l'l''1m'J'l''1ru1'1l1~'Y'I 

,,1t1n'1'l').J LL~:::iJ'l'~LtI'Il,r'll'i)~i'lf')).JLU'U\oIin 

(3) ~~nnJ'1-WIL'Vlf')L'UL~U).JI'li1 LLrl~iJ1\o11'l'4'r;)m'11~'l'U'Vln~m'Ummr 
~ . 

(4) ~1).J1'11:1 fiJYf~'Y'I1'El).J1 Lf') n:::,x~'El~~mh'l LU'W 'l':::iJiJ LLrl:::iJ '1:::).J'J ~ LU'WLL 'W'JiJDiliiyt 

LVI).JI:::~)J1~'l'WLLIP1~:::n'l'ru. 

.., .." 
r: t1~'lJ'W 

~\ 
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3.7 

,
"' 

Q il&.o' oIII:Il. ...... .., I'

LUJ'U'VI LL'£ll PI.:! m"in"i::"1t1 f'l11~"itJC.J PI"ll'iltJ ~1 (;I"i,:i1'U C.J~ m"iL"itl'U~"1n\.1~ n ~ (;I"i~"i1t11"ll1 (Curriculum Mappi ng) 

.:::. -_........, ... .
LLC.J'U'VI LL'£llPl.:!m"in"i::"1E1f'l11~"itJ C.J PI"ll'iltJ (;I'iIC.J~m"iL "iEl'U"i "1n\.1~ n'£ll(;I"i'£ll "i1 EI1'll1 (Curriculum Mapping) \.1 ~1 (;I"i1E11"ll11) .. .. .. 

PfnH1tr11t1 

tt 'VI~1f.Jn'l~11~¥1JC1j;l'll!l1J'VI~n o 'VI~1f.J~'1 rl'n~f1JC1j;l'll!l1J'l'!l'l 

5.l-1n".::m'i 

4.l-1n".:: ~h~'iI::Ma-3 
6.m'i~U'llJ,l 

"i1fJ1'll1 

1."lCUfi.... J,l 

"l~fJfi'i ..J,l 
2.1'l11J,l! 

3. l-1n".::Vl1-3Utytyl 

~11J,liJ,l~uii 

'i::wh-3t.j~~'il 

r;l1Lil"IJ mr 

~,;)'ill'i m'ij 
fit~1.1::LLil:: 

1InJUfi'i"J,l 
LL~::~11J,l 'ill'i'ilUL'VlI'lLLil:: 

itJ~(;l'll';)tJ L'Vl~tUtilii 

\'ll'i'ilUL'Vl1'l 

1. I 1. I 1. I 1. I 2. I 2. I 2. I 2. I 2. I 2. I 3. I 3. I 3. I 3. I 3. I 3. I 3. I 4. I 4. I 4. I 4. I 5. I 5. I 5. I 5. I 6. I 6. I 6. I 6. 

1 121 3 I 4 I 1 I 2 I 3 I 4 I 5 I 6 I 1 121 3 I 4 I 5 I 6 I 7 I 1 121 3 I 4 I 1 I 2 I 3 I 4 I 1 121 3 I 4 

\olJ,l1li1";j'll1iiin".llf111.1 

- n~J,l1'll11l1"'1 

n~U?1f1mb'1hlEJ 

THA-1 00 1l1~1''Y1U~'nJ~l-TmLfl::mri~11~'L.IL'Y11'1 e,elelelele'Ole,elelelelo,eIOIOlelo,ele,eleIOIOle'Olel e l e 
n~U?711mb'1~nqb' 

ENG-106 vTn~::1l1~1tl-3n~~L:n-3\lml1m1 OIOIOIOle,eIOIOIOlo,eIO'OleIO'OIOIOle,eIOlo,eIOIOIOIOI010 
... ...I .. ... 

ENG-107 1l1~lfl-3n~~LYiflq'W'Y1rUl'l1~1111 OIOlelo,elele,eIOIOleIOIOleloIOIOlele,eIOIOlelo,eIOlel el e 
ENG-110 1l1~1tl-3n~~~h'W'i'Y1U11'11MlfLLfl:: ele,elele,ele,elele,eIOIOleIOIOlo,ele,eleIOlelo/eIOIOI010
L'Y1I'lL'WLfl~ 

-n ~ J,l1'llli-3 ~ J,ll'll'ill11~LLil::J,l~"'fJ I'll'il j;1~ 
, _..... .. 

nfJU?711tNfIIUfif1lfM'i 01010 
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·) .~ 

5.~m:l::n1'i 

4.~m:l~ 1L~'i1~~L;j~ 
6.m'i~U'll~ 

'i1!ili'll1 

1·flnUi'i'i~ 

'"l~!Jfi'i'i~ 
2.f1';n~! 

3.~m:l~Vl1~lltyqJ1 

f1'l1~i~-Kufi 

'i~ 'wh~ l.J.fI fI fl 
til'lLfl"ll ms 

rl'il'l'l1'i m~ 
PiflU~LLfl~ 

-r~Ufi'i'i~ 
LLfl~f1'l1~ 'i'l1'i'l'lULVll'IUfl~ 

~l.J~(;l'll'ill.J LVlfltutflii 

\'l1'i'l'lULVII'! 

1. 

1 
1. I 1. 
2 3 

1. 
4 

1 2.1 2. 1 2.1 2. 
1 2 3 4 

I 2. 
5 

1 2. 1 3. 1 3. 
6 1 2 

3'1
3 

3 
' 

4 
1 

3 
' 

5 
1 

3. 

6 
3. 14. 
7 1 

14. 14. I 4. I 5. 
234 1 

5'1 5. 
2 3 

5'1 
6 
' 1 

6 
. 

412 
6'1 6. 
3 4 

SOC-107 aViB n!J"'~1mLI'i::~~I'l~ OIOlelelOlelelOIOIOlelOIOIOIOIOIOIOIOlelOIOIOIOIOIOlel el e 
SOC-1 08 iiij.j'UfiTT~lV1mLI'i::iiij.j'UfirTl-JLl'in OIOIOlelelelelelelOlolelolelolelelelolOlelOIOlelelOIOI010 
SOG-109 mT~'1l~ UT::'lI1~~f'1l-J LLI'i::n1TLI'l~'1l'Ul",'lVl~ 

OIOlele'OlelelelO 
o 

elOIOIOIOIOIOIOIOIOIOIOIOIOIOIOlelOIO 
~~f'1~ 

SOC-11 0 ~:jj;]tlT::~1i'Uril.J",flnmT'1l~i'll-Jri'UVI1~ elOlelOlelelelelelOlelelOlelOlele,elelelOlelOIOlelOIOI010 
~~f'1l-J 

n~~'/jTf1U,,!!:IfJff1ff(;/.f 

HUM-1 05 l-J~1=t[JJ11Yi ~';jj;] LLI'i::mT~iij.j'U1j;]'UL'il~ elelelOlelelelOIOlelelOlelelelOlelelelelelelOIOlelOlel el e 
HUM-1 06 ~~1=tUIl1Yi ~~I'l~ LLI'i::~'l,1VI1U1'l1~j;]f OlelOlelelOlelelOlelelOlelOlelOlelelelelelOIOlelOlelOI010 
- n~~1'll1;;'li1Ufl~UUVlU1n1'i 

SRE-1 00 ii~1 u'UVI'U1n1r LLI'i::mffi'1lnihfl~n1tJLYi'il~'lJ elelelOlelOlelOIOIOIOIOIOIOIOIOIOlelOIOIOIOIOIOIOIO 
111'1:: 

- n~~1'll11V1!J11'11'i'l(;l~LLfl~f1li1(ij1'l1'i'l(;J~ 

SCI-1 01 :jVlU1f'11~j;]fLLI'i::LVlI'l L'ULI'i~ril.Jl-J~1=tEJ 01010 elelelOIOIOIO o o o 010 
SCI-1 02 tJT::<WiLLt'l::tJf'llty1'lJ'fl~:jVlU1f'11flj;]fLLl'l:: 

01010 elelelO elo e e o o 
LVlI'IL'ULt'l~ 

SCI-1 03 ~j;]LLt'l::fiTTl-J'lI1~ 01010 elele 010 e e o 
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, 
" 

5.l1n~:m1'i 

4.nnl":: 
~ v • 

1LI'I'i1:;~L=il'l 
6.m'i~'U"llJ.l 

1·fJtUli'i'i~ fl'l1~'i'UJVi'Uli t;l"lLii'll ms 

'i1tI1'll1 .,1t15'i'i~ 
2.1'I'l1~~ 3.nmt::Vl1'IiI"ty ty 1 'i:: wh'l tI.fl fl ii ~'tI'll1'im'i~ 

i'ifltJ::LL'l'I:: 

1j;Mtlli'iHI 
LLfl::fl'l1~ 'll1'i'll\JL V1I'1LLii:: 

~t1ijf;l'll'ElU LVlflL\JLiiii 

'll1'i'll\JLVI1'1 

1. 

1 

1. 

2 

1. 

3 

1. 

4 

2. 

1 

2. 

2 

2. 

3 

2. 

4 

2. 

5 

2. 

6 
3. 

1 

3. 

2 

3. 

3 

3. 

4 

3. 

5 

3. 

6 
3. 

7 

4. 

1 

4. 

2 

4. 

3 

4. 

4 

5. 

1 

5. 

2 

5. 

3 

5. 

4 

6, 
1 

6./6'1 6 
, 

234 

SCI-104 :j'VltJ11'11~l1JfLLfl::~Tn"l 

SC/-105 I'ltnI1lPl111111f'tU=D:jI1JUT::r.hiu 

SC/-106 tflnLLfl::r::UUI;rtJ:: 

SC/-107 rlncuYi'tlLY1fl=D:j11l 

SCI-108 ~~1fULLfl::;q-.lLL"ll1lfifl~ 

;J ... t t ...ITE-104 f'l"l1lJ~Vi'U.."'Ur;n'UL'Vlf'l u fltJI11rf'ltIL'Vll'I 1 

...oJ' ... t t ...ITE-105 f'l'l1lJ~Vi'U:J1'U11J1t1LVlf'l 'U fltJl11r~tlLVlI'I 2 

0 0 0 
0 0 0 

0 0 0 

0 0 0 
0 0 0 

0 

0101. 

0 
0 
0 

• • • 0 

• • • • • •• • •• • • 0 

• 0 0 0 

• • • 0 

• 0 
0 • 
0 0 

• 0 0 

• • • • 0 
0 • 

0 

• 0 

0 

• 0 

• 0 

0 

0 

• 
0 

•• 0 
0 

0 

• 
0 

0 

• 
0 
0 0 

0 

0 
0 

0 
0 

0 

0 

0 
0 

0 
0 

0 

• 0 

0 0 

0 0 

0 0 

• 0 

0 

0 

0 
0 

•• 
0 
010 

•• 
0 

o 

f-

ITE-1 06 mr{(;lmN1t1L~nf'l1rLLfl::n1r~11'1'11t1 

U1LI1Ufl 

ITE-1 07 n1T~'1lnu.uuLLfl::vrlijJtl1L:jul'11j;f 

I.,. 0 • 0 0 

• • • 
0 0 • 

• • 
0 • 0 

• 
0 

0 

0 

0 

• 0 0 • 0 

• • • • • 0 

0 • 
.~ 

o 

ITE-1 08 n1rl~1I11r1'1f'i1t1'lCULLfl::n1Tfl1Jn1r 

:J1t1;;'fJ~fl 
0 • 0 • 0 0 • 0 0 0 0 0 •• 00 0 0 
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) ) 

2) LL~'UViLL'i'tj;J,:m1'in'i::'"I1t11"l,)1~i1Jijj;J"lf'il1J~'il ~'i'l n1'iL-;t1'U~ '"11 n~';n'i't j;J'i~'i1t1~"lf1 (Curriculum Mapping) ~~') j;J'i1t1~"Jl1.. .. .. 
L'il'Vn::'i't1'211~"Jl1 

• P'l':l1~f1J~(;l'1l'El1J'VI~n 0 P'l':l1~f1J~11l'1l'Elm'El'l 

1. flNfi'lnl ~7!1fi'l'l'-l 2. Fl'11~! 3. ~n~::'VI1~,]'tyqp - ...., -..4. 'VIn~::fl'11'-l'i'l~YiUfi 5. ~m~::n1'l~LFl'l1::~ 

'l1!1~~1 L:a~j;]'1Lfl'IJ 

1.1 I 1.2 I 1.3 I 1.4 I 1.5 I 2.1 I 2.2 I 2.3 I 3.1 I 3.2 I 3.3 I 3.4 I 4.1 I 4.2 I 4.3 I 4.4 I 4.5 I 5.1 I 5.2 I 5.3 I 5.4 

. n~'-l~~1LLnu (18) 

PHY-101 "'lInyH~nri" 1 .10.1. .10.1. .10.1. • o 
•• 
•

PHY-102 u5u1in1~~~nri" 1 o o o o o 
PHY-103 "'lIn~~nri" 2 .10.1..1..1.

.10.1. .10.1. • o 
PHY-104 u5u1in1~~~nri"2 o o o o o •
CHM-104 ",lInLf'li:l o o .1 10 •.1. • 010 o 

•• 
o •• • • 

CHM-1 06 u5u1in1nf'ljj~\J.:I1\J o o o .1.10 • • o o o o o 
MAT-107 f'lcUt;11'11Mlf 1 .10 ••

.10 o o o o 
MAT-108 f'lcUt;11'11t1t;11 2 .10 .10 o o o o 
MAT-109 f'lcUt;11'11t1t;1f3 .10 • .10 o o o o o o 
MAT-112 f'lcUt;11'11~t;1f4 .10 • .10 o o o o o o
MAT-116 ~ti;; 2 .10 .1010 .10 o o o o • o 
MAT-206 ~l.Jn1n:n~fll1~'Ufi 

.10 .10 .10 o o o o o o 
LLl'l::n1TUT::fjnvi" 
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• • • • • • • • • • • • • • • • • • • •• • • • • •• • • • • • • • • • •
• • • • •• • • • •

• • • • • • • •• • • • •• • • • • • • • • • • • • • • • • • • • 

, ) 

5.t1nl"::n1~ 
4.t1nt":: 

1Lfl~1::~L;)~vl'm'l'lJ
~ ~ , 

fl'J1~ft~)'jUfi 6. ti'nl"::'lUn1~1."tufi~~~ 
n1~i'ilft1~U'il::n1~3.ti'nl"::VmirCYCY12.fl'l1~Z 

~::,..111~~ flfl'il LL'iI:: ,jii\J~V11~1'll1:n)'j"ll!Jn~~~1!J';j'll1 'liLVlfltuL'iI!i 
Fl'J1~~\Jij&;)'Il'il\J 

ft1~ftUL VII'! 

5 55 3 1 35 

•
1

• •
32 

•
4

• •
1 

• • •
42 1 2 3 

•
4 2 4 11 2 3 4 

•
5 

• • •
3

• 
2 4 5 

GEE-101 nfH'l11'l~fif'l'lnrrl-l1 0 0 

•
0 

• • •
0 0 0 0 0 00 0 0• 

GEE-201 nfH'l11'l~Hi'lVJ 1 0 0 0 

• • •
0

0 •
0 

•
0 

• 0 •
0 

• •
0 

•
0 

•
0 

•
0 0 

• 
0 0 0• 0• • 0 • • 0•

EGE-202 mH;EJuhhLLnr~Fltl~Vl'JLllltlf 

• • 
0 

• • • •
0 

• • • • • 
0 

•
0 

• • •
0 

•
0 0 

• 
0 

• •
0 

• 
0• • f-

EGE-2071f'1'lnm~1~~1ifu~1U 

• • • 
0 

• • • 0 
• ••• • 

MEE-101 mn;EJ\JLLU\J1f'1'lmr~ 1 0 

• • •
0
0 

0 0 0 0• • • • • •• • 
MEE-201 n1rL;EJ\JLL\J\J1f'1'lnrr~ 2 0 0 

•
0 

• • 
0 0• • • • • • 0 ••• • •• •• 

MEE-211 nfH'l1i'l~fif'l'lmn~ 2 0 0 

• 
0 

• • •
0 0 0 0 0 

•
0 

• 0 

0 0• 0 • • •• • 
GEE-203 nfH'l1i'llllf'lJtl~1""fl 

• • 
0 00 0 

•
0 

•
0 

• 
0 

• • • •
0

• • 0 

0 

•
0 00 0• • 0 • • 

IEE-2021JD\J~mrnm~1fim'l't.lfllll 0 0 0 0• ••• • • 
0

0 •• • • 
0 

•
0 

• 
MSE-211 ii'lVJ1f'1'lnrrl-l 

•
00 0 0 

•
0 

• 
0• 0• • • • • 0 • •••• • • 0 •• • 

GEE-463 n1r\J1""1r'l'l1~1f'1'lmr~ 0 0 00 0 0 0 0• 0• 0• • • 0 •• • • • • 
- n~~~'ll1L'ilnl1~R\J (19) 

GEE-202 nfH'l11'l~Hi'l(;) 2 0 

• • •
0 

0 

0 0 0 0 0 

• •
0 

•
0 00 0 

•
0 

•
0 

••
0 0• 0• • 0 • 

GEE-251 n1r~1r'l"l 00 

•
0

0 

0 00 0• 0• • 0 • • 
GEE-2521J5\J~mrn1r~1r'J"l 00 0 0 0 0• 0• • 0 • •• • • 0 • • 
GEE-253 tJD\J~n1r~1r'l"l1ui'lU1l-1 0 00 0 00 0 0• 0 •• • •• • • 0 •
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• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
• 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
• • • • • • • 

l ')
 

5.ti'm:t::m'i 
4.ti'm:t:: 

1 Lfl'i1::~L ;l~~'ml'll 
~ ~ < 

6. ti'm:t::1.um'ifl'11l-Ji'll-J'I'lU s1.fJ til fi'i'il-J 
n1'i~'il\'l1'iLLfl::m'i3.ti'm:t::Yl1~,jtyq!12.fl'11l-J~ 

UDU~Yl1~1'1f1:a'l'l'i::W;h~'l.Jfl flfl LLfl::"l~tJ fi'i'il-J'i1tJ1'il1 
loliLYlflLUL'llti 

fI'11l-J~U il(;j'lf'ilU 
i'l1'i\'lULYlf'l 

1 5 

• 
5

• • 
2 

• • 
433 42 3 5 

• 0 

1 2 

• 
2 

•
3 

• 
4 

•
5 

• • • 
3 

•
4 

•
5 

• 
1

• 
2 

•
3 

• 
4 

•
5 

0 

11 1 2 

CEE -301 n1T1Lfln::tnI'lNl'lr1~ 1 000 • 0• • 
4 

• 
CEE -302 mT1Ll'ln::'l-I1f'1Nl'lr1~ 2 

• 
0
0 

000 • 0• 0 •• 
CEE -311 n11flflnLLUUI'l'il\ln1Ii1Ll'l1l-lL'l-It'in 00 0 00 0 ••• • 
CEE -312 mT'il'ilnLLUULflNl'lhol1iiLLfl::mt'in 00 

• 
0 

•
0 

0
0 

• 
0 • 0• •• •• 

CEE -322 Uli;;nM1l'l1il1 0 

•
0 

• 
0 

• • 
00.. 0 0 • 0 • •• • •• 

CEE -323 U.!iu~n11UjY;nM1l'llilf 

• •
0 00 

• 
0 

• • 
0 

•
0 

•
0 

0

0 00 

• 
0 0 • 0• • 0 • •• • • 

0 

0

0 

•• 
CEE -324 11'1'lnTTl-lS1\l11n 

• 
0 000 00 0 0 0 0 • • •• •• •• 

CEE -331 Ll'lflL\lLfl~I'l'il\ln11i1 00 0 000 0 

•
0 

•
0 

•
0 • 0 •• •• •• • • •• • •
 

CEE -332 UDUIiln111'111ll'l'ilU1'MlLLfl::Lf'lNl'lr1~ 0 0 00 0 

• 
0 

• 
0 •• •• • •• •• •• • • • •
 

CEE -341 fll'ln1l'1tJ1 0 

•
0 

• • 
00 0 

• 
0 

•
0 00 • 0 •• •• •• •• •
• • • 

CEE -3711f'1'lnl1l.Jm1l'11~ 0 0 0 0 00 0• •• •• •• •
• • •• • • • 
CEE -372 n1TVlI1Il'l'iltJ1'l'l'1n11l'11~ 0 

•
0 

0

0 0 0 0 00• •• • • •• •
• • •• • • • • 
CEE -4411f'1'lnT1l.J'llM1l'l1il1 0 0 

•
0 0 

•
0 

• 0•
0 0 0 00• • •
 • • •• •• • • ••

CEE -442 tJDtJ~m11f'1'lnT1l-l'llM1Mlf 0 

•
0 0 0 

•
0 

• • 
0 

• 
00 0 

•
0 0 

•
0 

0

0 0• •• •• •
 •• • • • 
CEE -461 n1TU11-l1N1\lri'ill'l'h~ 0 00 0 0 0 0 00 0••• •
• • • •• •
CEE -462 ri'Cl.JCl.J1 ii'ilri1'l-1\l(;j LLfl::mruT::l-l1tU11f'11 0 0 0 0 0 00 0 0 00 • •• •
 •• • • ••• • • • 
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• • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • -- • • • • • • 
• • • • • • • • • • • • •• 

• • • • • • • • • • • • • • • • • • • • • 

.. , , 

5.ti'n1:l::n17 
4.ti'n1:l:: . ~Lfl71::':h~,ur'JLfi'lJ 

~ ~ 

6. ti'm:t::l\Jn17fl11~1"/~"\Jfl1·fltllfl77~ 
n17;'ilfl17LLfi::n173.ti'n1:l::'rl1.:11J'cyqp2.fl'J1~i 

7::'\II'h:l1Jfl flfHLfi:: "I~tJfl77~ t1iNii'rl1~~'!I1:a"71tJii'!l1 loiiL'rlflt \Jtfiii 
fl11~~U~~'!I'!lU 

fl17'i'l\JL'rlf'l 

55 1 3 5 51 3 1 3 2 4 1 3 45 2 4 2 4 25 1 2 3 431 2 4 

CEE -493 mnh:;l'JnI1l1~f'l'/1l-JYi'1LI1l'1lfl\,l~1"'1f'1'lnft~ 
0 00 0 0 000 • 0 • 0• • 0 

tfJ1i1
 

GEE -494 tI'lN~1U1f'1'lnm.Jtuli1 1
 0 0 0 000 0 • 0 • 0• • • • •• 0• • 0 
GEE -495 tl'l1~~1\,l1f'1'lnrnJtuli1 2 00 0 000 0 • 0• 0 • • • 0• • • • • • 0 

- n~JJ';j'!l1L'!lnLii'!ln (2)
 

GEE -411 m1'fl'ilnLLUUI'I'flun1I1ltlVlLLN
 

• • •
0 

0 

0 

• 
0 00 • 0• • • • • • • • • • • • • 0 

0GEE -421 tI'lHI1·h~Yl1~l.l.'!Yi 

• 
0 0 0 00 0 • 0• • • • • • 0 

GEE -4431f'1'lnm.JLL'\IIi'i~~h 0 0 0 

• 
0 000 • 0 • • • 0• • • • • • 0• • 

0

0 
GEE -444 1f'1'lnnmJ11~~u 0 0 0 

• 
0 0 

• • • • • • 
0

0 

00 • 0 • • • 0• • 0 
GEE -445 1f'1'lnr1l-J'1l1uiI~Yl::L~ 

• • • 
0

0 

0 0 

• 
0 0 000 • 0• • 0 

GEE -446 1f'1'lnr1l-Jm1l.l1::l.l1L~~::inLaU 0 0 00 000 • 0• • • • • • 0• • 0 
GEE-451 1::Ut)t'l11t'lULYlI'\Yl1~J;)ijf'l1t'll1lfLLl'l::m1~111"l 

0 0 0 000 00 0 • 0•• 0 ••1::u::lni~ 

GEE-464 m1'l1~LL~\,lLLf\::m19Vln1rr::Uutuli1 

• •
0 

0

000• 0• 0 • • • 0• • 0 • • • • •• 0 
L .. J 0 0GEE-465 m19Vlm1 I'IN~n~"""'.!1'" 0 • • •

0 

•
0

• • • • • • • • • 0 

GEE -4711f'1'ln11~n11"ln"l1 0 00 • • 0• • • 
0

0• • • • • • • • • • • • • 0 
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• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

,
)
 

5.Vi'm:t::n1'7 
4.Vi'm:t:: 

~Lfl~::~L~-3Pl')Lfl'll
~ ~ , 

6. Vi'm:t::1.um'ifl'J1~~~'YiUfi1·flnlfi'i'i~ 
m'7i'ilft1'iLLflems3.Vi'm:t::vmlltyClj12.fl'J1~i 

t1D~Vm1'111;1'Yi"l~!Jfi'i'i~ 'i::\l11-31.Jflflfl LLfl::'i1!J~"ll1 
H'L'VIflt Utflti 

fl'J1~~tJ~l'l'll'iltJ 
il1'iilUL'VIflI 

5 

•
5 

• •
2 

• •
4

• 
1 35 2 3 

• 
5

• 0 

2 3 4 

• 
1 

• 
2 

0 

3 4 1 

•
5 

0 

1 

•
4 1 

• 
3

0 

4 

CEE -496 :jf'l'lnnl-J~::lJULtJfi1LLI1:;~~LL'lI1l~fJl-J 0 

• 
0 0 0 

• 
0 

•
0 

• • • • • • •• • 
2 

•
3 

•
4 

•
5 

•
1 

0 

2 

CEE -497l1'l~'1lY;Lf'll:t'Yl1~:jf'l'lm~l-JLtJfi1 1 

• 
00 0 0 

• 
0 

• • 0

0 • •
CEE -498l1'l~'1lY;Lf'l1:t'YI1~:jf'l'lm~l-JLtJfi1 2 

• 
00 

• 
00 0• • 

CEE -499l1'l~'1lY;Lf'll:t'Yl1~'if'l'lnm.JLtJfi1 3 00 0 0 00• • 
-. \I~'1l'l:j'll1Lfl'1lm'l'l~ (2) 

'liiU'n~ nl:t'H~'1ln G!JUntJ'3'111~ LiJ l1l~fJ U1Ul-J'vI1':i'YImfi'tJhi 

i.i'1ltJn~1 2 'vIU'ltJ:j'll1 LLfl::11JLnu 3 'vIU'ltJ':i'll1 Ll1ltJ11J'iT11l1Ji'1l 

L~fJU 1'JJ'JJ'1l~11tJ:j'll1 
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1. n!l~::Lth.l'U'VI~'El'VIinLnCl.l..;j1'1..lm~1i~::~'Ufl::LL'I..l'l..l (Ln~j;l) 

LtI'I..l1UI111~~!lU--1,",tJ~'\.n~Y1~I~m~~~n'l:tnr 'i1~'d~n1~~n'l:tl,f'l..ltfkb'qJl(;l1 Yi.P\.2548 

(fll,"HJ'I..l'dn 'lJ) 

2. n~::'U')'\.lm~'Vl')'\.l~'El'U).I1 ~~~1'1..l ~~i).l Cl'Vli"Jl'El':l'unfilm~1 
.... c:I " 0 ,.=If .o:iI .... I '" .. ClII .:::IiI" 

~ rnuurnsa n'l:tll11!l--1 nI'WW(i)~:;UU rnrmuseu LYi!l~1..l~1..l'dl e.J9tJ m~p\ n'l:tlY1 n fl1..l~ e.J'€'l n1~L ~~1..l~.. , .. 
!lUl--1-W!l~I111~~nl~1..l(i)1~11..l~II11~~IW·lru'd[;Jh:;~tJmrunnW\1

4!J .. 
~1'lJl~P\'dm~~P\I~W\f ~--1if 

.. .... 

2. 1 n1~'Vl,)'I..l~'El'U ).I1l;1i~1'1..l ~~ ms L~EJ'I..l ~"Jl'El':l'Irn film~l1"Jl Cl.l::vi rhi--1 film~1... .. 
n1~Yl';l1..l~!ltJ11..l~:;~tJ'n~~·1l1 i1n1~u~:;Lij1..li--111..l1l1flY1 ~'I:t ~ LL'€'l:;u5tJ~ i1flru:;m~~n1 ~ 

~Y1 N flru'd ~~91~rul~!lf'l!lu11..ln1~1'(i) e.J ~ n1~(1~1..l~I111~~ nl~1..l(i) 1~1 ~Ltl1..l1U en~ LLe.J1..ln1~~!l1..l LL~:;i1 rns 
'U .... 'U . 

U~:; Lij1..lm ~~!l1..l'lJ!l--1 ~~!l1..l t(i)~,Jn ~ n'l:tl L~!l L~~U ~:;~Y1fimYi n1 ~~~1..l1'JJ!l--1,Jn ~ n'l:t1.. .. 

m~u~:; Lij1..l91 n lJ1'd!lUl--1lJ1!ll.uif 

(1) fll'd:;n1~1~--111..lvil'lJ!l--1Uru-n1Pl t(i)~U~:;Lij1..l91 nuru-n(;lLLlJl'€'l:;~1..l~~IL~9n1 ~~ mn 11..l~11..l, 

'lJ!l--1~:;~:;L'dfn11..ln1~~1--111..lvil ml~Lilw;i!lml~~.. ml~~I~I~[1 ml~J1..l19'lJ!l--1Uru-n1Pl11..ln1~u~:;n!ltJn1~ 

(2) rn ~Yl';l1..l~!ltJ91n~U~:;n!ltJn1~ L~!lU~:;Lij1..lml~Yi--1Yi!l1911..lUru-nW\~9U n1~~m~ILL~::::.. 
L~lvil--111..l11..l~nl1..lU~:;n!ltJn1~J1..l1 

(3) n1~U~:;Lij1..l91n~rn1..l~n'l:tl~1..ln--1~:;~tJml~Yi--1Yi!l1911..l~I1..lfl'dl~~ Ji'1'dl~Yi~!l~ LL~:;.. 
flru~~llii~11..l~1..l1 'lJ'f)--1uru-nW\~L~I~n'l:tl[;]!l11..l~:;~tJuru-nlPl~n'l:tl11..l~n11..l~n'l:tlJ1..l1 

(4) m~u~:;Lij1..l91nuru-nIPl~1uu~:;n!ltJm~Yi 11..l~'d1..l'lJ!l--1Ji'1'dl~Yi~'f)~ LL~:; ml~}91n 

~1'lJl~'Il1~ ~~1..lm~~~n~l?l~ L~mJl~11~11..ln1~u~tJ~ ~n~IPI~1~~~--1~1..l.. .. 
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2. n'l'ilJ~'VI1'i'Yl~.,.it.nn'in'l'iL~m.ml'i'jll'tl'" 

2.1	 n'l'ilJ~'VI1'i~lJ'l.1'i::~IIU 

).J'I-11'rj'Yl til i tI ~(;) ~~NtJ1J ~:::).Jl ru1.h:::~ l1J i~~tJlh:::).Jl ruLL~h.&~'WLLf'l::: L~'W ~1 t11~ L~'El~(;)of'El 

j;'hn ~'Elm~~t1'Wm~~'El'W L~j;]~~'W1Jmnr LLf'l:::'i~(;)f1~.nru"f1'El).J~')Lj;]'Elf'Elth~LY1t1~~'El L~'El~'l1tJ~'W'Wm~ 
.. "'l "	 '" 

~t1'Wm ~~'El'W1'Wi'W~t1'WLLf;:::~~l~ ~m~ bb,) (;)~'El).J1 ~ b'l-1).Jl :::~).JntJm~~tl'Wl~,)tl j;]'Wb'El~'lI'El~'l1n ~ m=tl 

2.2 'Yl~'VH.n nsms L~tJ'"m 'i'jll'tl"'Yi ij'tl!i.. L~2J 

r , ,).J'I-11';)'Yltliitli:Jf1,)1).J~~'El).J~1"''I-1'l1~~'fl ~lnb'il~l:::vn~ LL~:::i:J'El1Jmnr~H~'l1tJ~'W'Wm~

~(;) m ~~t1'W n 1 ~~'El'W 'Elth~~'El bYitl~ L(;)t1~ ~'W6tJ nru~l~ LL~ :::~'El m ~~ mn'll'El~ ).Jm'rj'Yltliitl i:J b'El n~l~~~Yi).Jvr 
'II 

LL~:::~'Elm~~m~n~-K).J~'W1rntJ~l·ln'rj'lll';)~')m~).J~l~j;]fLLf'l:::'Yl~~tlIn~ r;1..:lll 

'" tr .J cI _.............. trq ~ q ..
 

WEl~~).J(;)~'WtltJ~~ru~l~LL~:::~'Elm~~m~n).J'\.Il,)'Yltll~mf;tl~n1=tru).Jb'Eln~l~ ~~~).J~LL~::: 
, 'II 

~1~lm1111'Yltl	 66,445 L~).J 

~lnm~l~~n~~ 30,340 b~).J 
, ,... ...

,)1~~1~m~11'Ylti 861 'll'ElL~'El~ 
, ,......

,)l~~l~m~l~~n~~	 316 'll'Elb~'El~ 

IDl~~l~	 3,024 b~).J, 

,)l~l~~bfln'Yl~'Eliln'if (Electronic Journals) 21 ~l'ln'rj'lll 

jl'W~'El~~'El'El'W1mr (Journals Online) 5 jl'W~'El~~	 "'" 

Iiil'W~'Ell-J~ ThaiLiS	 7 fil'W~'1l).J~ 
d.9	 'U d.9 "IJ 

'I-1'l1~~'El~bflnm'Eliln'if	 2 fil'W~'El).J~ 
....	 'II 

'W'ElnlDllnll er~i1~'Elm~~n~11'W11JbLtJtJ~'W1 L'Il'W VCD, DVD, CD-ROM, LLI:J'W~, 'I-1'l1~~'El~b~n'Yl~'Eliln'iftJ1m~ 

~'El~~).J(;)eJl'W~:::tJtJ~'WL'Yl'Elfbilj;]~'),J~:::L'Ylf'\(Journal-Link LL~::: VLS) LL~:::fil'W~'El).J~~Lflnm'Eliln'if 
,	 .... 'II 

2.3	 n'l'iilPl'VI1'Yl~~mn'in'l'iL~t1"'n'l'i'jll'tl'" LoW2J Lil2J 

i1rn ~1J~:::~1'W~1'WntJ ~'WutJ rsru~l~LL~ :::~'El m~~ n~l 1'W n1~~ (;);f'El'\.l'l1..:l~'El bb~::: ~1 n~ 
~ 

, , 
col" ..... ~ " .. ~.. 1""" ~ ".I col ~. Imtl':l'll'El..:l L~'EltJ~m~ ,'I-1'Ell1DllmLLf;:::'Wn~n~l (;)f1'Wf1')lLL~::: ,'llu~:::n'EltJmn~tl'Wm~~'El'W ,'Wnl~u~:::~l'Wm~ 

9(;):n"'El'l-1'l1~ ~'ElJ'W 'ElllDll ~u~ ~'El'W bbj;]~ :::ntl~'lll1Dl:::i:J rl')'W ~')).J 1'W m~b~'W'El u'W:::ntl~ 'El'\.l'l1..:l ~'El j;]~'El ~IDl'W~'El~'W1 ~ 
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• • 

: 

~1 d:llJ lJ'tl n'"ll ncl''tl1'"l1 nrYl ~P\~~ ~:nC1J)..Jl~'EJlJ1Jl~'i'It1';)'Jll~~f'l~1J1~i')~'tl nii ~,)lJLlJnlmllJ'tlLLlJ~'i'It1~'tl 

Vl1.1~~'tl ~1V111JL~ ~lJ~1J'i'm.l~1 nLf'l~~'EJ n1'i'~ n~l4'~i{'tlVl1.1~~'EJ ~')t1 

2.4	 n1'itJ'i:::Lij'UF\')I~Ly:jll~'V'l'El'll'El~'Yl~yu.nn'i 

iirl ruzn 'i''i')..J mnl 'i'~~IV1~n~[;lnh~~llJ~llJn1Jn1'i'4'~i{'EJ4'~VllV11.1~~'EJ~~'El L~1 P\lJ~1J rsru 
~	 ~ 

~lnLf1~~'Eln1'i'~n~1 LLf'l ~.yhVl'Wl~1.h~ ~i1lJml)..J~'El LY1t1~'IJ'El~Vl1.1~~'El ~1 n lJ'El n'"ll ncl'£1~ii ~~IV1'W1~ ~llJL~ [;l 

~f'l\J~U nm1~~'"l ~~llJ')tI ml)..J~~~') n LlJnI'i'L~~'El'll'El~'El1'"lI'i'~ 

... .. 
3. msu 'i""''iFInI,",'i1I 

3.1	 n1'if'U'El'''''i~L''''~ 

iin1'i'f01~ ~~'EJ n'tl1'"l1 'i't11mJ m)..J'i'~LUtl1J~Lf'l~VI~n m CU't1'l1'El.,'])..JVll';)'Vl til ~t1 L~tI'EJ 1'"l1'i't11mJ 

'"l~~'El~ii')~ n1'i'~m~I'i'~~1J'l.nrurU1L'VlVlT'EJ ~'ElnLlJ~I'l11';)'Jll';) f'l') n'i''i')..JLtlfil Vl1'El?l1'IJ1';)'JlI~ ~~m~'EJ~ L~f1~,	 w w 

'"l~~'El~ii,)~n1'i'~m~I'i'~~1Jmrurul[;l1LlJ~I'l11';)'Jll';)f'l')m'i')..JLEJfil ,	 w w 

I ~ , 0. 

3.3 n1'iLLj;1~j;1~ FInI'''''ill'V'l LflIH 

,..., ~ 1 VI 11J 'EJ 1 '"l1 'i'~Yl Lf'l ~~ .,'] LtllJ ~ ~ ii rl ') 1 )..J L~ EJ ') 'Ill ru ~ 'U ~ 1 ~ 'Vll ~ uri ::: ?l1 )..J 1 'i'n ri 1 u 'Vl 'il ~ 
~	 w 

1J'i'~~1JnI'i'nr[;lN'"llnnl'i'1.J51J1i)..J1L~n1J1.1n~n~1 rlcu~m'i')..JnI'i'1.J'i'~~IV1~n~[;l'i' ~~nlV1lJ~lJLtl1Jlt1~1 

'"l~~'El~ii n1n:nru'Ell'"lI'i'~Yl ~f'\~Vl1'El';)'Vltllm)..Jl1J 'i"i't11t1 L~ tI~'EJ1'"l1'i'~Yl ~p\~Vl1'EJ';)'Vltll m'"l~U1'El.,'] LtllJ~ii 
w	 ~ 

... u ~ 

4. n1'i'U'i""''i1.J FI~1 n'ill'U1.J1l'U 'Urns L'i1l'U n1'i1l'El'U 

4.1	 n1'inl""\.Ij;1F1n1ll~1.J~L'W'V'lI:::'ltl""f1.J~ILLWU~• 
1.J rl f'l1 m~1.11.J ~lJ lJnI'i'LTtllJnI 'i'~'EllJ 1~ uri ~'lhm'l'EllJ l!n';)'Vltll f'l1~ [;l f ~~f'l ~ ~~IV1i:n~ 

"	 'IJ 

U1V11NllJi')1",j m 'i'ii') ~hj ~1 n~ lmrurul [;lT~ ~~miJtl~nUf11'i':::'lllJ~1Un~'Jl'ElU, w w 

~'Vlrl LlJLf'lU~I'i'?llJ~'Vl f'lVl1'EJ ~'Vlrl LlJLf'lU'V11~n1'i'~n~1 

92 



4.2	 n1~LyhJ'V1n'l!t::fl,)1)JiL~iln1~tJli1Jii·:nu 

f1 ru:::m~)J rnnl ~:::91'" ~n~ Lil ~'"l :::~,Ju ~u\.l1 ~U f1 ~1 n ~1Mun 1~'ilU~)J L~'il L~)J'Vin~::: f1')1)J~ 
\I II II	 \I 

L~'il n1~tJ~U1i~1\.l'elt11~ ~'el Lti'il~ 

5. n1~'i'tU'U'i't~U LL'a::n1~'l \Xf>hLLu::1.hun ~n'l!t1 

5.1	 n1~'l\Xfi1U;n'l!t1~1U1'll1n1~ LL'a::~\.l '1 LLriun~n'l!t1 

~ 1,Jn':3'1!1 ~ rn ~LL~~ tk~m'"l1~~~mn~1,*')1tJ1~ LLri,Jn ~ n~T~'1 n fi1\.l Ll'ltJ,Jn ~ m~n~~'!JCkJ",1 

1\.ln1~~tJ\.l~1)J1~b1mm~nnUm'"l1~~~mn~I,*') 1tJ1~ Ll'ltJ~'il~n1"'\.ll'l-i') L)J~1~~1mn~1 (Office hours) 

L~'1l1~,Jn~n~IL~1mn~11~ \.l'1ln'"l1ndu-:l~~:::UUm'"l1~~~mn~1Lf1N~1\.l~~'"l:::f1'1ltJ:[LL\.l:::m:::U'J\.ln1~1\.l 

n1~Yij;J..J\.lIPlnwnV'~n11~tJ\.l~ LL~:::n1~.yhLr1N~1\.l LL~:::~:h:::uu1~~'1l)J~u'il\.ln~U'"l1nl:J~n1~~n~1LL~:::n1~ 
~	 ~ 

tJ~:::Li'j\.l~1\.l~1~1 L~'1l1~,Jn~n~11~~n1n{j;J..J\.lILil\.lL'1l~ 

nnn~,Jn ~ n~1~ f1,)I)J~~itJ L~m nu eJ ~ rnnl ~:::Li'j\.l1\.l ntJ':3'll11l'l ~1)J1~b1~'"l:::~\.l~1~'el~ 

'lJ'Ell'l m::: l'l1~~1 Lil'ilU1\.ln1~~'elU Lil ~'fll'l'"l\.ll'l f1:::LL\.l\.l LL~:::':jfin1~tJ~::: LiJ\.l'lJ'fl~m'"ll~tJ1\.lLL~~:::~ltJ':j'll11~ 
~	 ~ 

6. fl'J1)J ~il..:Jn1~'lJil..:J ~'a1~ LL~..:J..:J1U -A'..:Jfl)J LL'a::/~~ilFl,)1)JYi..:Jy.jil'lIiil'lJil..:Jm-n,rtllcn~.. 
(1) ~n1~~ n~1 LL~:::':3 Lf1~I:::-Jf1'J1)J~'1l~n1~'lJ'fl~Lil~1l'l LL N~I\.l i~f1)J L~'fl LtI\.l~'fl~~~\.l31\.l1\.ln1~LtJ(;\ 

LL~:::n1~tJ~UtJ~~LL~:::~j;J..J\.l1",~n~m'fl£h~~'1lLti'1l~'r1n1 5 iJ 

(2) ~ n1~~ n~1 f1')1)J.y;~~'fl1'"l'lJ'fl~ ~1:nuru-n Lil",1'fl\.l1tJ~l~ ('r1n1 11 n1~~ n~1) 

(3) ~ n1 ~~ (;\Lil1)J n1~Yij;J..J\.l1m;~ LL~:::r1,)1)J n1')",ih1\.lnln;1..:J1\.l'lJ'fl-:lUruonLil L~'fl1 ~1M'fl)J ~ 
~ ~I 

~'fl\.ln~u )J1Yij;J..J\.l1 LL~:::tJ ~utJ ~..:J'VI ~n~Lil~ 

7. i,)U..:J:[I:J'an1~~1LU\.l..:J1U (Key Performance Indicators) 

i'Ju..:J=ilI:J'a n1~~1 LYU..:J1\.l i1~1 i1~ 2 tl~ 3 i1v1 4 i1v1 5 

(1) m'"l1nrtJ~:::91",~n~Lil~'flt11~iJ'fltJ~'fltJ~::: 80 ~~'J\.l~'J)J1\.l 
~ 

n1~tJ~:::'I!)J L~'1l,)1..:JLLI:J\.l ~(;\m)J LL~:::'Y1U'Y1'J\.ln1~~1Lil\.ln11 

'lJ'fl~",~n~Lil~ 
~ 

X X X X X 

, 
(2) ~ntJ~:::L~tJl'l'lJ'1l-:l",~n~Lil~ Lil1)JLLUU )Jr1'fl.2 Yi~'1lI'1f1~'1l~nu 

~ X X X X X 
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..
 

Qo I" c:lI. _ 

m'tl1J~lmtiT\.,H·Hl.l'J(iJ,JLL l-I\l'D1 j;] LLrl:;/l-I~'1l ~1(;\~~I'Wrlru'J IPJ.J
 
tl9 'il , .u " "
 

~1"111 (ihi1) 

3) i1~IUrl~L~U~"1I'1l\lnU1'll1 m~LL'IJ'IJ ~rl'tl.3 LLrl~~IUrl::L~U~ 

"1I'tl\llh~~'IJm~nr111rl~'WI~m~LL'IJ'IJ ~rl'tl.4 'tlth\l\J'tlurl'il\.l x x x x x 
LtJ~m~~'tl\.lL\.lLLj;]rl:;111,",m~~m:nL';'rl~'IJ'V1n11U1'll1• 
(4) ~(;1VhnU\lI\.lc.Jf'lm~~IL-W'Wn11"lJ'tl\lnu:'i'll1 j;\1~LL'IJ'IJ ~r1'tl.
 

5 LL~:;~IU\lI\.lc.Jrlm1~~IL-W'Wm~'IJ'tl\llJ~~~'IJm~nrJl1rl~\.lI~
 
x xxxxj;]1~LL'IJ'IJ ~r1'tl.6 T11uL'W 30 iW..l~\li\.l"'l(;1Jl1f1n1~~m:tl~LtJrn
 

~'1l\.lL';'f1~jJi'1 nntJ1'll1
 

(5) ~(;1'1'hntJ\lI'Wm1~~ILil\.lm~'tl\ll-l~n~m m~LLUU ~f1'tl.7
 
"
 x x xx x 

111UL\.l 60 i'Wl-I~\li'W~WltJm~~m:tl. 
(6) i:lm1m'W~'tlueJrll~'l'V1fi"lJ'tl\li1n~m:tlm~~Ij;]~Jl\.l\:.lrl
 

m1~U'W'f~ rilV1'W~ L\.l ~f1'1l.3 'tltJl\l\J'1lU~'tltJrl:; 25 "II'1l\l~IU:'i'1I1
 x x x x x" 

(7) i:lm~'If~'W1LLrl:;lJ~ulJ~\lm~~U\.lm1~'tl'W nm-l'V1fim1~'tl'W
 

l-I1'tllJ1~ L~\.l c.J rl n11'~U'W~"l1 n eJrl rnnl 'l:;L~'Wm'l~1 Lil\.l\lI'W~
 x xx x 
, "
 

nU\lI\.lL'W ~1lf1.7 tlV1LL~,)
 
f----~----------------l---+-~-_+_--t_-_;_-

(8) 'ill"lI'lU"huJ'V1nrl'W (rhi1) 1Mum'llJ~~-WL'V1P'l~1'1lLL'W:;'W1. ~ x x x xx 
~1\.lm'l~tJ'Wn11~'tl'W 

(9) 'ill'"llnri'1nf1'W1~~Unl1'~~'Wl'V11\l:'i'llIn11'LLf'l:;/~1'1l 
x x x xx

:'i'Dl~'Y'l'tlth\liJ'1ltJtlrl:;1 ,",~\l 

(10) Urlrllm~i11J~'W'Wn1'lL1tJ'Wn11'~1l'W(lhi1) 1~~Un11'. . x x x xx 
~j;J.J\.l1'V11\l1'D1ml' LLrl:;/~1'il1"1l1~'Y'l1ltJl\liJ'1ltJ~1lUrl:; 50 vl1lU 

(11) 1'::lP1jJ rl'Jl~~\l'Y'l1l1"'l"ll'1l\li1n~m:tltJ"'lV1Yllwuruoi1j;]1~~~i1 x x x xx
vl1lflru111'Y'l~~n~j;]'l L'U~tJ1~\J'1lUnr)1 3.5 '"llnrl:;LL'W\.lL~~ 5.0. " 

(12) 1:;IP1'IJrl'JI~~\l'Y'l1lL'"l"ll'tl\l~L~uruoi1j;]wi1luru-nj;]1~~L'U~tJ1~ xx 
1J'fJtJnr)1 3.5 "'llnf1:;Lt'W\.lL~~ 5.0 
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~')'I..i~=iI:J~m7'r;i'1 LUU.:J'1U t1v1 1 i1v1 2 t1v1 3 t1v1 4 t1Yl 5 

(13) uru:n~L\llJij~'1'WY)'1mtJlw 1 tI V1~~'"l'1nk)L1'"ln1'i'~m~n 
X X X X X 

1lJiJ'fl£Jn~'1T'fltJrl:: 80 

(14) uru:n~~1~~'1'WY)'11MuL~'WL~'il'W~),J~'W1lJ~'1n~'1 mn.lry]~ 
X X X X X 

n.n. n'1\l'WUl 

~, 

1. m7't17'::dhltlj::~'VIfil:Jfl'1lil..:JmjftilU 

1.1	 n17't17'::Lijunfl~'VIfim7'ftilU 

m::u,)'Wn1'i'~'"l::L-nLUmnJ 'i':: Li:iU L~rI::tlflJ1.JN nrlui'lfi~')'1~ LL~'W115 L~'fl~iij,j'W'1 rn 'i'L1u'Wn '1'i'. . 
f'l'fl'W,r'W -W'"l'1 'i'n.l'1'"l'1n iK')~ L1t1'W LUltJ'fl1'"lI'i'tJ~~'fl'W'"l:: ~'fl~tI'i'::~i:i'W~L1tJ'W L'Wy! n1 'IK')iJ'il ~ '1ijm'1),J L~'1L'"lVl1'fl1lJ 

LUltJ'fl'1'"ltl'i'::~~'W'"l '1n m'i'i'l (;1'l1'flU el'il'C.! rn 'i'oK~ Ln(;m C)~ m'i'),J'IJ'fl~'L!n ~ n1=l''1 rn 'i''ElJi tI ntJL~ [;]'ilUI;j '1 n'L!n ~ m~n 

m'i'~ eu r\ '1n'l),J'IJ 'fl~'L!n ~ mnlw-i'W~tJ'W ~~ L~'il'i',)U'i'')),J';]'il~'Cl'"l'1n~ mh'1';]'1~~'WLL~') Ii1'1') 'i'I;j:: 'l1'1),J'1 rn 

i.h::Li:i1JLd''fl~~1J1~~'1 ~L1tJ1Jij m'1),JL~'1LI;jVlr'il1lJ \l'1n~flm'i'~L-n1lJ~'1),J'1'i'l:1Y)'11i1 ~LTtJ'WL~'111;j 1~ nl;j::~'fl~ii 
~	 ~ 

\lr'fl1lJl1J Ld'flVl'1~1~'l1'fl1J1t1 V1'1n'Wu~ '1i111fjJ\l'1tl"l::~'fl~ijm'i'~'1 L-W1Jm'i'~r.ltl ~~'flwoo.J'W '1 n '1 'i'LTu'Wn '1 'i''l1'El'WL'W 

t'flm'l1~'il1t1 

...	 '"1.2 nljuj::.1 UJ\.l'VI....n~::'1I'fl..:Jillr.jl7'tJ"''' "" ~ \.lms ~"ll LLI:J\.lmUJ'VIfln')jft'fl'U
• 

l-:hrn~ n1=l''11~;:j n1'i'tI'i'::L~1J~rlm'i'~'fl1J'lI'fl~'fl1"llml'Wi'ln ~'1\..l J~ ~ '1'W~n1=l'::n'1'ltJi'l fim'i'~'fl1J.	 . 
m'i'[;]N~'ClL,)rl'1 m'i';fLL"l~LihVl),J'1tJ 1'~ntl'i'::Mr)'i''1U~'D'1 ~LL"l~Lnn.lry]m'i''l..h::L~1Jt:.lrl1'1tJ~'D'1 LL'Cl::n'1'i'l~~'il. . 

m'i'~'fl'Wl'Wi'lm'1tJ~'D'1. 
2. n1jUj::Lij'U,"inftlPljL\.l1)')OW7''))J.. 

2.1	 U7'::~ij'Ur.jlmrnfilmnLLfl::iil~{jLrh 

~ '1 L-w'Wn '1 nl ~::Lij1J"l'1 mIn ~ n~'1tUl tJ~ (;1 m),J"l1 n ~ rln '1'i' ~tJ1J LLrl::t:.l '1'l n 1 ~V1'1 trl N~'1'W~~ 

ml;j'11U'l1'1),J '1'i'm..h::LiJWJ rlrn 'i'Y) '1~'1'W 1~ i~ LL~ ~),J~'Wi'W~'fl'W~ n~'1~Wrl'J 1.;] 'tl:l-J rl n '1 'i'i'l (;1 '1'l'Cl~ n '1'i'~ Lrln::,x 
~ 
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;lfll,!Cl 'iI'W~~~'W ,HJ'W m'j"1l1tU'Wm~'W'j"ltl'lJ'fl'flCl llCl~ffl'Hi'UfhI61fhJ'W 'iI~u'j"::dJ'W 1f1t11<Nuuu ff'f)1Jm:IJ'H~fl .

m'il'il~,jflu'j" ~'l[:lJfhI61fi19l1:IJ 1-eJmff~!'H:lJl~ff:IJ 

2.2	 1.11 ~AihH)l flUlrJ.o\:m~6tTtll'j.nh~f1tl1Jfll1 

~ltihJm'j" 1~1tIHinf)1'j"«:lJ.fm:IW'illf)ffm'WU'j"~f1-eJum'j" 'I1~-eJi,*inmni~ll1111ff-eJ11t:l1lJiU 

. 
_I ...	 'i" ... '" o<C,1"'!

2.3	 lJ1~!)J'J.! l~lJ~'fl1.,'1fJiIA~~'I116'Y1lJ1f11:11 

flllUU ms 1fleJI<1fW~11 'j"'l'flW 11fiJ1J1i11''f111lJl-M'W 'H~~'illf)'Ii'-eJ:lJCl i'W'j"ltl'll'W rlClf11'j" ~11ihN1'W 
U CU III III	 'U 

'H~ml'm '111e-nm1t1'l1'W'Im'lf11 'j" U'j"~liJ'WrlClf11'j"u'j"~n'WflWill'Y'Hl1t1i lJ 
~	 q 

3. fIl1tl1~&J.lN~fI11~11il'J.!.,'I1'WVI1"'''I1lJtI~lijlJ~'I1afl\TVI''I 

i 11'U'J~liJ'W 911:IJ91'J1j ~;NClf11'j" ~hliJ'W'll'W~'J:::11.Hi'W'HlJ1fl 7 ;]-eJ 7 1fltl'fltu~m'JlJ mr U'j"::liJ'Wflri1'l 

-w'-eJtI 3 fl'W eJt'lvi'-eJ'lU'j":::f)-eJ1J~1t1~VlH'flW1~ilJffl'tl1i'!fll~tl1nlJmjN-w'-eJfJ 1 nu ('f11'Jl~'W'flW~m';i:IJf11'J 
~	 q. 

4.	 fI1"I'fl1J'fl1'J.!NtlfIl"I1h~!ijuUtl~1Nu~mtl-r1Jtll.,'l 
~	 ~ 

'ill fl f11 n 111'j" 1lJ 'Ii' 'el:IJ Clf11 'JU'J:::liJu11''l'H:IJ <fl 'iI~vll 111'm 111 ilw 'I11'IHJ~f11'J 1J~'H 1H'I '5flfflOl 'J11~ i lJ 
~	 u ~ 

ilWI 'J1:IJ llCl::: i u ll~ Cl:::'Jltli'lf1 mw ~'VI1Jilty'H1'IJ'eln1t1i'!f1~ffl:lJl'Jf)~'iI:::fl1l'l'JlJ f11'J Ui'11U~ 'l'J1t1i'!flJ'W"1 ,~ 

11'W Vi eJt 'I ~'iI~I~ 'W fll 'Jui'1J tlluJ-eJ tI 1lJ f)nui'11 u~ 'ldeltlJu fl1'Jvll i If91 cltJ<flnCll~ 'VIuilqj'H1 ffl'H i'11 f11 'J 
SI:tl	 »I 51 I 

t1i'11UH'I1'5f)fflOl'Jvr~'i:lU11,:rlJ 'iI~m~'I'11Vlfl 5 iI 11'lwl~'eli11'm'flff91';in'f111:IJvr'Wff1Jmnl~~tJflfl"'tJ~nUm1:IJ ..... 
'II	 qJ III 'U 

" "i'JJQ.I ~ ,,Hl'lfll'J'lJtJ'lN '!fUW CVI91tJeJlff:IJtJ 
~ ~ 
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V111Hnn£lunrm 

11~n1ft1f111JJt11~V11UWcnVl~'1111'1S11"1fl11JJlmil(11~n\lVl1tJi'1.J1.Jl~'Yt.". 2549)11£1::: 

11~f1\lVl11f11fl11JJfll~muwcnVl m'l1l1ft1f111JJlmil (11~f1«V11tJ1'UtJl-3'Yt.fl. 2554) 

1.	 lm£l'Uln£l1J~f)l1~n«m 

1.1	 11~f1«V1'l 'Yt.fl. 2549 

imnhw 

.fl1fJ10'1f1tjfJ	 Bachelor of Engineering Program in Civil Engineering 

1.2	 l1~fl\lVl~ 'Yt.fl. 2554 

illfJ11'Y1V 'H~mYmifnn'j'j:JJff1l:l1l'j1JWeY111l:l1'IJ11WJn'j'j:JJ 1mil.. 
Bachelor ofEngineering Program in Civil Engineering 

2.	 lmf.J'l.J1n£l'U~m.rirunI1U£1:::~1'1l11'1S1 
u u 

2.1	 l1~fl\lm 'Yt.ft. 2549 

illfJ1'i'W	 ~m~:JJ : 1ff1m'j:JJff1l:l1l'j,j'WcY1l1 (iff1mnlimil) 

4 , ~ 1
'lHWU : 1ff.1J. (1ff1fl'j'j1] mil) 

• d 

illlJ10'lf)QfJ	 .Jfmll1] : Bachelor of Engineering (Civil Engineering) .

<!l , 

~m.m : B.Eng. (Civil Engineering) 

2.2	 l1~fltTVI1 'Yt.ft. 2554... 
.fl1fJ,''YIV ~m~:JJ : 1ff1fl'j'j:JJff1l:lm,j'rucVlll (1fl'1fl'j'j1]"[mil)

"...) 
J , ~ 1
'lfmm : 1ff.1J. (1ff1m'j:JJ mil) 

ill'l:llV'If)tlfJ ~m~:JJ : Bachelor of Engineering (Civil Engineering) 

~f1~"tl : B.Eng. (Civil Engineering) 
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(1) 11lJ1~1111flm:n.,r1'tJ (10) 

nri:IJ1'll'1.fl1l:l1 (3.5)· 
n~:lJl'll'11'l'lfl1tJ hIVn'l~n'tJl'Y1ff (1.5) 

..Q s'Q,I 

n~:lJ1'll'1n'.:Ifl:JJffln'1I~ (2) 

I "" "n'l:JJ1'll'1:JJ~l:ltJffln'm (2) 

r A Q ~ A ~ 

n'l:JJ1'll'11'l'ltJ1ffln'm Iln~'flWllf11n'm (1) 

r (2) 11lJ1~1'll'11'i1'Vn::: (41) 

flrl:JJ1'll'11lntJ 08.5)·
 
nrl:JJ1'll'1;'VlmnU.:Itl'lJ (17.5)·
 1a. #:!:I QlQJ 

fl~:JJ1'll'1ll'ltlfl'lJ.:If1'lJ(2) 

I Q "'=l. & 

fl'l:JJ1'll'ln''Hfl'ilfffll:ll (3) 

(1) 11lJ1~1'VlftfUnrr1't1 (10) 

n~:lJl'l11.fl1l:l1 (4) 

f a. <V 01 tI 
n~:IJ1'll'ltH'fl:IJffln'm lln~:JJ'Ifl:Wffln'm (3) 

flrl1J1'll'lnYnU,,~'I!tJ'l'ltJlm'i(0.5)• 
, .Q. A ~ a. tI 

fl";}:JJ1'll'11'Y1tJ1ffln'm lm~f1WlIffln'm (1) 

n~:JJ1'll'11'Y1fl1tJ 1nVn'1'in'tJl'l'lff (1.5) 

(2) 11lJ1~1'V11'i1'Vtl::: (42) 

fl~:JJ1'l1111fltJ (18) 

fA ~ QlQI 

fl~:IJ1'll'l'll''Vl1tlflU.:lflU(19) 

t.c:l .:!I QI ~ 

fl~1J1'll'lLntlfl'lJ.:lflU(2) 

1 Q Q ..:!i 
n~:IJ1'll'ln''I1fl'ilfffll:ll (3) 

~ 

4. lUi£l1.J1l1U'lJ1fl~.:I iT11.:111 0 fl\T\ij~l~lJUi:l:: 110fl\TVl~ t1,utI1-3 
==~ 

(10) 1. 'I11J'J~1'111ftfl'Ulil'tJ (10) 

1.1 f11~iJ1'l1Umn (3.5) 

1.1.1 .I1l1n'lItJ unn'U 0.5 'I1'1htJl'l11 

THA-1 01 fll'ln 1'I'1t1l~ flfll1 ~~n11 

1.1.2 .f1Un6'.:mq'U (3) 

" ENG-101 ft111T~'~f1t)lI,"'IJ;l1'IJ 

ENG-1 02 ft1111ij'lf1t)lIn1Jfl1nh:::qf1~'~ 
.. A • 

ENG -105 flllllfl'lf1Qlll'Wijf11':iiTfln11~1'IJ 

l'1'1UlflllT~{ll(l:::ll'lf1 1'IJlIlu 
1.2 miiJ7 'II1tT.:J flUftlUfi1(2) 

SOC-101 rns 1l1a'l1l(l:::~1'IJ11li'IJtY'lfUJ1'l'1tJ 

SOC-102 'W'I1IT'lfllJ1'IJt1'lfllJhW 

0.5(2-0-4) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1.1 miU1'l1l.flUn(4) 

1.1.1 .fIl'Wl'lIfJ til'U"J'U 1 'I1'1hV1'111 

T 1nU'j"JlJrrlJll11{l:::fm~n11lT'lJlnl'(" HA-100 flllll '.. 

1.1.2 .fIl'ln6":lOq". til'IJ"J'U 3 'I1\hfJl'l11 

ENG-106llf111:::fllill-B'lf1Qill:J1'l'\PW If)1'j 

ENG-107 1ll1l1V'lf1Qlll~fll!'IJn~~ffln911 

ENG-110 flllll-B'lf1\i1l~1'IJ1'1'1(J11'(1n91{I111:::I'l'1fl 11..1 lllU 

2 fA" d 
1. fl~Ul'lllU-3f1iJfllU\l1"Sll1.'l:::lI~tJfll1TfI; (3) 

121 ..... ~"''' . . f1~1J1'111rr'lf1lJfllt1'~'j mtlf1l10ll 2 ~nhV1'lfl 

SOC-107 ff'YIn fl!J}1JJJlJ JJj):n~fUJ 

... 
1 (3-2-7) 

1 (3-2-7) 

1(3-2-7) 

1 (3-2-7) 

1(3-2-7)
""l, 
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.·:_:...<:~~r'~~~~~~r~~tf~~;~i~~r.·~;~. 
-,.--; <. - :.J ~ 

SOC-103 LPl1~Ji'i"l YlWnnn7 nUlf~I'I)J1Ylti 

SOC-104 LL\J')i'iVlLftnnu~~1'I)J1Ylti 

1(4-0-8) 

1(4-0-8) 

...
 

SOC-105 ~~1'I)J1'Y\unuiftn11Yl1)JLLVlU 

SOC-106 1f~1'I)J1Yl!Jnu1VJ.J\Jli5'5')JLftn 

1.3 n~)J:'i'llIJ.J~~tJl'll1'l~~ (2) 

1.3.1 1~~nfln~1L~'ilm~tJu 1 \loU')tJ1'll1 \llmii'lmvf~ 2 

\loU'ltJ:'i'll1 'l\I"tJ:'i'llI~'1lhl~ 

HUM-1011.h::~f'l1i\j;Jf-i,)1Yl:::fl~j;J U"l"lUU LLft:I'I,)1)J"l1~ 

\111'il1 llfi:: 

,..., 

1.3.2 n~~ihrnj.jn~IL~'1lmltJ\J~ltJ~'ll1~1J.J-D'il 1. 3.1 

L~tJ~ 1 \loU')tJ1'll1 ~nj.jn~I"1::~'il~L;'1lmltJ\Jiin 1 

'l-loU'3tJ1'll1 "l,n 2 ~ltJ~'Il1Pi'ilhl\f 

HUM-103 ~,)IIlULLft:;~~~J.J 

HUM-104 i'iftU1VJ.JUli5'1)JurnPl,J 

1.4 n*Pi'llI~'VIml'lli'l~hLfl::f1tU~PlTi'l~~ (1) 

1.4.1) 'l~L;tJ'IJ~ltJ1'1l1~'il1,jd' 1 'iltJ1'1l1 0.5 lloU'ltJ1'1l1 

SRE-1 01 n~IUU'Y\U1n'l5'LLft::n'l1'!l'Elnn1~~n1!J 
'I ~ .. 4 _ -, ,_ ,..I'• 

1.4.2) LllLfl'i1mnl\l 0.5 '\.I\J')tJ')'Il1 "I1nntJ'3'llIlj\'iH1.JOU 

SCI-101 ~YlU1f'l1i\j;JfLLfl::lYlI'I L\,lLflUnUl,J~~6 

SCI-102 l.h::~LLft:;U1'1l'l!1'JJ'il~1YlEJ1f'11~lilfLLft:;LYll'1L\,lLftU 

5CI-103 :n1Ii1LLft::li1nJ'Ill~ 

SCI-1041YlUlf'lIi'lV11LLft::1j1fr"l 

1.5 n~)J1'1l1L'VIflL\lLfliift"wft\lL'Vl1'! (1.5) 

MIS-101 1'I,)1l-J~yf\,ljl\1tlil\1L'\'\f1LULfltil'l15'l'l\,lL'\'\f'l 

MIS-102 011U1::tjnl'111fi 1'I'!ll,JYi,)LlWil1LLft:n'l1l'l11~L~ULYl"l 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

0.5(1-3-2) 

05(2-0-4) 

05(2-0-4) 

0.5(2-0-4) 

0.5(2-0-4) 

1(3-2-7) 

05(0-4-2) 

,-~. ;,--;?~;:};-~~:,)~::-,'~.·~·~l· .;':". 

SOC-108 1VJ.J\lliWJ1'Y\!JLLft::1VJ.J\Jli11l,JLfln 1 (3-2-7) 

SOC-109 m5'Lij'!l~ U5'::'Il1~~~l,J LLft::n15'Lf'\~'il\lhl'Jm~ 1 (3-2-7) 

~-l~l-J
 

SOC-110 il1lj\U1::411'L.lnUll~nn11'!l~T'J)Jn\l'Y\1-l~-lI'l)J 1 (3-2-7)
 

1.2.2 nftl,J1'1l13J\JtitJf'l1ft~~ 1 ~Lfi'ilmltJ\lntJ1'll1. . 
Pi'1lhJd' 1 '\.IthEl1'1l1 

HUM-l05 l,J~~W11Yl il1j;J LLft::011Y1'VJ.J\J1j;J\JL'!l~ 1 (3-2-7) 

HUM-106 l-J~~UJ11Yl ~-lI'l)J LLft::~l,J'li1tJf'11'111nf 1 (3-2 

1.3 n~l,J1'lllii;.qlLLfl::~\I'Vl\l101~ (0.5)
 

SRE-100 n'N1U'L.lYl\l1n11 LLft::n1,'Elflnn1'1i~mu LYi'!l~'lI 0.5(1-3-4)
 

111'1::
 

1.4 n~J.J1'1l1:'i'VIElII'!I1'l~~ LLfl::f1tUJlI'!I1'l~~ <l1'L.l'JOU 

1 '\.IU'Jtl~'Il1 

1~L~flnLrU\l'1u:'j'llI"'!lhJ~ 1,'lU~'Il1 1 '\'I~,)U1'1l'l 

SCI-101 1YlU'lf'lll'l1n1LLft::LYII'ILULftVnUl,J"il:ttJ 0.5(2-0-4) 

SCI-102 U'::,)~~Lft::l.Jfn'1l1'JJ~~:j'Y\U1f'11~j;J1ILft:: 05(2-0-4)
 

1'\'\1'1L\,lLftV
 

SCI-103 ;:jj;J1Lft::lil1l,J'Il1~ 0.5(2-0-4)
 

SCI-104 :j'\'\U1f'l1~l11hLft::~,n"l 0.5(2-0
 

SCI-105 I'Irnl11f'lI~l11flt.l:nljj;JU1::~I-rt.l 0.5(1·J
 

SCI-106 iftnLLft::5'::uu,,1tJ::
 0.5(2-0-4) 

.. 
SCI-107 Yj5"U.lYl'll'Ylfl'll,)111.. -- 05(1-2-3) 

SCI-108 l-J'1~6LL~:;~~LL'JIi1~'!l)J 0.5(1-2-3) 

1.5 nft3J1'1l1L'VIRloutfliiftl'i'll\lL'VII'! (1.5). 
~n~mnY),nl'l'L.llii'il~i1tJ\I 2 ,1U1'1l1 "'!l1tlif
 

ITE-l 04 1'I'J1)J~\I~1t.1~ht.lL'Y\1'IiU'l~Vl'l1,\'l\lL'Y\1'\ 1 05(1-2-3)
. .. 
".l' ~ L t - 2 05(2-0-4)ITE-105 1'\'J1)J~Ylt.lj1t.1Ii11\.lL'Y\1'I \I ~U'l\1'l'l'l'L.lL'I1f'l
 

LLft::~~'!lni1tJ\J 1 ,1!J~'JI1"llnn!J1'1l1~'il hJQ
 

0.5(0-4-2)ITE-106 m1"i'l1lmN1'L.l''Eln'l\1'LLft::n1''l\'i'1-l~1\1U1L'l\'U'il 

0.5(0-4-2)ITE-l07 m''El'ElnLLUULLfl::n1,Y1'1ijJ\.l1L1U1'1lo1 

r 
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2. \UJ'1f11'1l1L'\l~':: (41) 

2.1 n~)J1'11'LLn'l.l (18.5) 

PHY-101 ~~n:;'~nj( 1 

PHY-102 t1~tJ'im1:;,anj( 1 

PHY-103 '>I~n:;'~m{ 2 

PHY-104 t1~u~m1~"nj(2 

CHM-1 04 ~flnLl'lii 

CHM-105 t1!jlliim1'>1iiml'lii 

oJ' ~ 
MAT-100 Y'lUj1\.1LLl'lfll'JfH'l 

MTH-1 01 LLl'\fll',\~a 1 

MAT-102 LL"'fll'Jiii\ 2 . 
MAT-201 I'\rut;11'11i\t;1fil'\')n11'J'Ji....~.. 1 . 
MAT-202 I'lruIi1l'\1i\lIlfil'l')nmJ'Ji\.l~" 2 

MAT -212 1'l'l1'Jti1"l::dJ\.ILLf\::i\ii~'il'\')n11'J 

CEE-101 nfH'l1i\I;Jfil'l')m1~ 1 

CEE-201 nI\l'\1\'\li111'i\iIl1 

ECE-202 m1L;m.lhhLLm'JI'\'1l~w,)L\Il'Bf 

MEE-101 m1L~UULLUtJ'iI'\'ln11~ 1 

MEE-201 m1L;UULLutJ'iI'\'lnn~ 2 

MEE-211 nflI'l1\'\\Ilfil'\')nl1'J 2 

MEE-223 nMll'lli11'lJ'fl..l1-lfl 1 

IEE-202 1JBlliimm11~'itim1r.Jft\ll 

MSE-211 1i\iIl'iI'l'ln11~ 

IEE-461 n11U1'\.111Yn..'iI'\'ln11'J 

1(4-0-8) 

05(0-4-2) 

1(4-0-8) 

0.5(0-4-2) 

1(4-0-8) 

0.5(0-4-2) 

0.5(2-0-4) 

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(3-2-6) 

0.5(1-3-2) 

0.5(1-3-2) 

1(4-0-8) 

1(4-0-8) 

05(0-4-2) 

1(4-0-8) 

1(4-0-8) 

ITE-108 m1'ilm11..I'·h....')NLLfl::m1r.\\I\n'"\1j1U.;J'Bl;j1' 

i ..;f,rn~m:ny:!nl'\\.I~'B ..amJ Placement test '\.I'Ih..~\.I 

ml'lm1~m~1~ 1 ...nnjjr.Jl'm1~'f)tJ'1l~'t\.lLnNoM"l::1~1tJ 
" ,'., at..... ",J'"mwnL1.... ~1'I'f)~L1U\.I')'D1ITE-1 04 1'l')1~4'ff'..l:I1\.1i1l1\.1 

LYll'llulfliia11l'l\.lL'fl1'\ 1 l\llu,rn~m~1tT~I'l~Il1'f)..L1u"" 

11U'i'll1 ITE-105 1'l,)1'J1~\.Ifi1""~1ULYlI'lI\.llfliil'l11a\.lL'fl1'\. ..
 
2 lLfI::Lii'BnL1u....iin 21'l!1 

2. \Il.l,)f11'11'L'\l~1:: (42) 

2.1 n~~1'11'LLn.... (18) 

PHY-101 '\.I~nYJ~nj( 1 

PHY-102 t1!jtJ'im1Yli;nj( 1 

PHY-103 ~~n~anj( 2 

PHY-104 t1!jtJ'in11~i1ni 2 

CHM-104 '\.IflnLl'li:i 

CHM-106 t1liu'im1Lf'ljj~\.Ij1"" 

MAT-107 I'lNlIll'\1i\1'I1 1 

MAT-108I'1N\Il1'\1i\\Il12 

MAT-109 f'lNli11'11flI'l13 

MAT-112 I'lN\IlI'I'Ulli114 

MAT-206 a~m1L:n~'1l""r1\.1iLLfl::m1\h::tjn.l 

CEE-101 nM1~l'Ifil'l'ln112,i 1 

CEE-201 nflI'\1i\I;JHi\iIl1 

ECE-202 n11L~U\.Iltl1LLm~I'l'B~~,)LI;J'flf 

CEC-207 'i1'l'lnmJl'f!vhvt'U'i1......
 
MEE-101 m1L;/UULLtJu'iI'l'ln11'J 1 

MEE-201 mn;/UULLtJtJ'iI'l'ln112,i 2 

CEE-203 nM1i\\Il1'11'1l~1'\.lf\ 

IEE-202 t1!jlliin11m1~'ifim1r.J~\Il 

MSE-2111\'\iIl'iI'\')n11~ 

CEE-463 nTi'tJ~11Yl1 ..'iI'\'lm1~ 

101 

0.5(0-4-2) 

1(4-0-8) 

0.5(0-4-2) 

1(4-0-8) 

0.5(0-4-2) 

1(4-0-8) 

0.5(0-4-2) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(3-3-8) 
~ 

1(4-0

1(4-0-8) 

1(3-2-6) 

1(4-0-8) 

0.5(1-3-4: 

OS(1-3-4 

1(4-0-8) 

05(0-4-2 

1(4-0-8) 

1(4-08: 

.~. 
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2.2 n~l-I~'Il1L'tlmr~"'1J <17.5) 

GEE-202 nM11'l"111'l1ll2 

GEE -251 n11l'iwl"\ 

GEE -252 UBU~n1m111'i111"\ 

GEE -253 tJBU~nJ11'i111"\ LUt'l'.mJ 

GEE -301 nJ11LPl11:::'VI1F11'lI'l'h:J 1 

GEE -302 n111LPl11:::'VI11'11'l1'l11'l 2 

GEE -311 n11'il'ilnLlUUI'1'ilUn"1"LI'l11,JL'VIiin 

GEE -312 nJ1t1'ilnLlUULF11'l1'l11'l1iJLL~:::L'VIiin 

GEE -322 U3YlnM11'lrlf 

GEE ·323 tlBillinI1tl~';:;n~l'\ll'l"f 

GEE -32411'\1n111,J,jlunn 

GEE -331 \Ylr1LUL~UFlt1Un1" 

GEE -332 tl!)U~nJ1V11i\1'lt1\J'ri'llll\L~::LI'1NI'l11'l 

GEE -341 'QV1n'iV1!.J1 

GEE -371 'i1'\'ln11lJnJ1Yll'l 

GEE -372 nI1YlIi\I'l'ilu<)l'llllnI1V11'l 

GEE -441 11'\'ln11lJ'II'i'lI'III'l"f 

GEE -442 UBU~nJ1'iI'\'lnm.J'IIl'lPlll'llJlf 

GEE -461 nJ1U1'V111-.l1'Ur1'1l1'l11'l 

GEE -462 ~!1!ryl ~'ilril'V1'UIi\L\1'l:::n11tJ1:::lJIN1IFlI 

ENV -372 'i I'lln1UJnlru1:::Ul LL~:::J1 L~tJ 

2.3 n~1J1'1lIL'tlmii'iln (2)
 

GEE -401 V1~l:t~Ll'l?itJm1"r'l:O~1i'1~n
 

GEE -402 V1~l:t~LPlNI'l'h-.llLrJUlLUWL~:::llcJULPi'l
 

GEE -403 n11i"'Ufl:::LYl'ilU'lJ'il'lLI'1Ni'l11'l . 
GEE -411 nl1'il'ilmLUUri'ilun1"Li'l1lJL'VIiin,)u~'l
 

GEE -412 n11'1l'ilnlLUUri'ilUn"1"'!lIi\LLN
 ____~ 

1(4-0-8) 

1(4-0-8) 

05(0-4-2) 

0.5(0-4-2) 

1(4-0-8) 

1(4-0-8) 

1(3-3-8) 

1(3-3-8) 

1(4-0-8) 

0.5(0-4-2) 

1(4-0-8) 

1(3-3-6) 

05(0-4-2) 

0.5(2-0-4) 

1(4-0-B) 

0.5(0-4-2) 

1(4-0-B) 

0.5(0-4-2) 

1(4-0-B) 

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-B) -.L_- -_- -_------' 
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2.2 n~1l~'1L'tlmr~f11J (19) 

GEE-202 nM1l'l"fiMl2 

GEE -251 n11riI11"l 

GEE -252 uou1inl1n111'i111,,\ 

GEE -253 tJBU'inJ1I'il1'l"lLUi'I'U1lJ 

GEE -301 n11"iiLI'\11:::'VI1FlNI'l11'l 1 

GEE -302 n111Lr1n:::'VI1Fl1'lI'l"'l 2 

GEE -311 nJ1'il'ilnLLUUFlt1Un1"LI'l1lJL'VIfln 

GEE -312 nJ1'ilt1nLLUULF11'li'lrN1iJLL~:::u.l~n 

GEE -322 u~YlnMII'll'lf 

GEE -323 tJBU~n11tl~Y;nM1l'l"f 

GEE -32411'1'ln11lJS1U11n 

GEE -331 LV1FlLULi\UPI'ilun1" 

GEE -332 u5min11V1~fl'ilU1l'lIllLLl'l:::Lf11'l1'l11-.l 

GEE -341 'QV1n'iYlt!1 

GEE -371 'i1'l1n11)Jn11V11'l 

GEE -372 nJ1Y11i\\'l'lllJ1l'llllnI1V11'l 

GEE -441 'iPl1n11)J'DM11'lli11 

GEE -442 tlBlJ~n11'i1'\1nn)J'IIl'l1'\1fl'lf 

GEE -461 n11lJ1'V1IN1uri'1ll'lj,'l 

GEE -462 ~'11'1I1 ilt1n1'V1UIi\LL'i'I:::n11U1:::lJ1N11i'l1 

GEE -493 n11tJ1:::tjn,,1:nFl'tJ)JW1l"'ilflU-l1U1f'11n11)J 

LtJli1 

GEE -494 Li'1N'l1'U1f'11n111,JLtJlil 1 

GEE -495 LI'1N'llu'i1'\1nn)JLtJli1 2 

2.3 n~)J~'lI1L'ilnLfl'tln (2) 

GEE -411 nJ1'il'ilnLlUUi'ltlUn1"'!lIi\LLN
 

GEE -421 Lri1-l1'l11-lV11'lU'lY'i
..
 .
 
GEE -44311'11nn)JLL'VIl'l'lin 

GEE-444 'i1'l'ln11)JJ1L~~u 

GEE -445 'i1'l1n11)J'II1tJe1"'lV1:::Lfl 

./ 

1(4-0-B) 

1(4-0-8) 

0.5(0-4-2) 

0.5(0-BO-0) 

1(4-0-8) 

1(4-0

1(3-3-. 

1(3-3-8) 

1(4-0-8) 

0.5(0-4-2) 

1(4-0-8) 

1(3-3-8) 

0.5(0-4-2) 

05(2-0-4) 

1(4-0-B) 

0.5(0-4-2) 

1(4-0-8) 

0.5(0-4-2) 

1(4-0-8) 

1(4-0-8 

1(3-3

0.5(0-6-0) 

1(0-12-6) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8J 

1(4-0-8) 

1(4-0-8) 
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GEE -414 n11tl'flnlLUUtliPl11 1(4-0-8) 

GEE -421 li1nl1'Yl£Ji~i'l.\1tJ11'\"ln1 1(4-0-8) 

GEE -4221I'lNl'lhnnnJ:zyj 1(4-0-8) . 
GEE -4421P1"lnmJLL'l.\fi~~1 1(4-0-8) 

GEE -4431I'\')nmJll\11ii~u 1(4-0-8) 

GEE -4441P1"lnmJ'JlitJiJ~'Yl::Ll\ 1(4-0-8) 

GEE -451 n11~i1"l·lL~'U'Yl1-l 1(3-3-6) 

GEE -452 n11~i1"l"lllhumYi,htl 1(4-0-8) 

GEE -4711iPl"lnm.Jni1"l1i"l1 1(4-0-8) 

GEE -472 n11'fl'ilmLutJl'l'Uil-JU1.J 1(4-0-8) 

GEE -473 n11'fl'ilmLutJ~'l"ln"l1 1(4-0-8) 

GEE -492 ~l-JlJ1.Ji 0.5(0-4-2) 

GEE -493 n111h::tlnI1l1oill'ltll-J~"lLI1l'flfl1.J~i'U11'\"lm1l-Jlmi1 1(4-0-8) 

CEE -494 ..x"l~'ilY;LPll:t'Yl1~11'\'lnnlJ1Uli1 1(4-0-8) 

GEE -498lI'lN~iU11'\"ln11lJ1Uli1 1 1(0-32-0) 

GEE -499lf'lN-li1.J11'\"ln11l-Jlmn 2 1(0-32-0) 

2.4 n~JJ:j'llil'l'lln'liilm:t1Lll\:;iJnnu (3) 

GEE-390LI1l~tll-JI'l'l.\n"l~nl:ti 0.5(2-0-4) 

GEE -491 ~'l.\n"lPim:n 2.5(0-40-0) 

GEE -492 U1::I'lUni1nn'llI:nYi 2.5(0-40-0) 

3. \UJ'1li11'l1iLfl1Jmft1 (2) 

'ihrnPim:tiL~'flnL;tJ1.J1itii'lli~LtJI1lI'l'il1.J't'UlJ\1i1'YlUl~uhhJ'ilun~1 2 wJ"ltl 

1'01 LLfl::1:.!Liiu3 wJ"ltl1'Jl1111luhhTl'ivi'i1I~'il'\JhJ'lI'il-l1itl1'1li 

GEE -413 n11mmLLUUI'l::W1U 1(4-0-8) 1(4-0-8) 

GEE -4511::UUl'li11'l1.JL'Yll'\m-l~i:l1'\11'lI1lf~Li\::ni1~i1"l"l 

1::tl::Lnfl 

GEE-464 ni1"l1~LLCJ1.J~Lfl::nJ1~VlnJ11:;uuLUln 

GEE-465 nJ'l"ll1lni1LFlNI'l'ti-liU,:i11.J 

GEE -4711P1"ln11lJnJ1"l1i"l1 

CEE-4961mn11l-J1::uUlUliiLLi\::~-lLl"lVl~mJ 

GEE -497 .r'l~'flY;LI'\1:I'Yli~11'\"lm1l-Jl£Jlii 1 

GEE -498 .r"l~'flY;ll'\1:t'Yl1-l1P1'lm1lJl£Jli1 2 

GEE -499 .r"l~'il~LI'\1:tm~1P1"lnmJltlfi1 3 

2.4 n~J.!i'lll'i'l'llii'liiln'l:tlLlfl:::1Jn.m~ (3) 

GEE -390 lI1l1ulJl'l'lln"l~m:n 

GEE -491 l'l\1n"lPim:t1 

GEE -492 uBU~l'1n1:t:;1'l11:nYi 

3. 'IIJ.!'llil1'DiLfl1:lnLft1 (2) 

1iitrnPin1:tilfl'fln(1£J'U11U1'l11~LillIll'l'fl1.J'tUlJ\1i1'YltJI~dW,j'1mn'i1 2 

'l.\-J"lU1'l1i ul'l:;hiLii1.J 3 wJ"ltl1'l1il11ltJ1:.J'!Tl1\iil'flL~'il'l.L'II'lI'1l-lntJ1'l1i 

1(3-3-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-, ~I 

1(4-0-8) 

1(4-0-8) 

.. 
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