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English Communication in Social Sciences 
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English Communication in Science and Technology 
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0.5 't'i'W1U1'lfl "1 - b ty1,\,')>j!l~\ 
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'Wflflfl'lnu~1110 .. :u·nm 0.5 'H'W1U1'll'l 'Wlla1'lf11>10 ml! 

THA-101 
1J] ,,j ,,j 

fll'hll !'YlCH'VHJflTHffl'ffl'J 

Thai for Communication 

' c:i. v d ' A. i ' 
fl'Qil1'll'ltl\'UU.Jfll~l'l'J' 2 't'i'W1a1'lJ'l = b. 4 -lJJ'l,\,'iSJi\~\ 

" 
1 1/QJ~ 4 .e:f. '~ A. 'lfl ... lt::I. 

't'ih!flflfl'lllHl0fl!'J'a'W 2 't'i'W1U1'lfl 'illfl 6 'J'1U1'll'l 1'10 mh! 

SOC-101 

SOC-102 

SOC-103 

SOC-104 

SOC-105 

SOC-106 

m1!i'.i-eMU1:'l~ihirn1 l ub1~fllJL 'Viti 

Politics and Power in Thai Society 

''WlJff~fllJ t 'Wff ~fill! 'Yltl 

Pluralism in Thai Society 

!fl''J'hljlfl'il 'Ylf'Wmm ti1Jff~fllJL'YltJ 

Economy, Natural Resources and Thai Society 

U'W1~f'l fonfi1Jff~fllJl'YltJ 

World Ideas and Thai Society 

ff ~fllJ l 'Yltifi1J t l:'lfl l ~'W'JlJUfl'W 
Thai Society and the Borderless World 

tr~fll.1!'Yltifl1Jl\PJJ'W'fi'Jrn1~m 

Thai Society and the World Culture 

0.5 (2-0-4) 

1(4-0-8) 

1(4-0-8) 
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q 

1(4-0-8) 
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tt7lf1!U"Ug: 

HUM-102 ?1 "'"' "' fl'fl11~fl 1w ! ll u l.11.-.j 'hl ti fl 1Jl.Jl\91 'J~l'W 'Yl l~fl'l:'l 'fi'J rn 1(4-0-8) 

The Human Conditions and Clashes of Moralities 
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~r;i tH wrw 1i '.i '.i 11 iJ~ ~ rtu 
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Science, Technology and Man 

iJ'.i~1'~ur;i~1.Jf'JJ't1.1l'Ut1~1'Vl(Jlfl'lff\9l{um::rl'lfl 1'w la'Ei 
" 
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Life and Nature 

Science and Business 

Fundamentals of Information Technology 

_, "''1 'JI "" .. 'JI c:l 
fll'.iIJ'.i~(Jfl\91 i 'JJ'fltilli"l1t\91 m ur;i~fll'.ib'f'.il~nrn'Y'l 'il • 

Computer Applications and W ebpage Development 

'J/Jl 'JI "" "" .. 
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1(4-0-8) 

1(4-0-8) 
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0.5(2-0-4) 
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0 "' "' fll01i'Ul£1'Hf.f'J'l11 

I '°' 1. m;pn 'll'l fll'lfl 

ENG-101 1(4-0-8) 

English Foundations 
~ !J} CV QJ' QJ lf)'J) 1!2;1 I -=! 9 cv'J) 

fffl'El1UB~'V11J'V11'W'fl11:J.Jiu1:l~'Vlfl'El~fll'IHeJ~flt)'El'l'.!fl'Vlfl'El~ t~Ufl l"I~ l.:j~ tll'WU'1~!'\W'W t 'Wl11'11tl 

l?i1~ "l ~l offl 'W;il9l1'1~~11''W 1 ~mtl''W i1'im11m·n1v'Wfll':iffti'W~ff'llflff'Wl'WU'1~t'Vl~~t'Vl~'W t~ti l '11'mm1t1 

ll11u1'·foloftl~lu~m'Wm1ci'11~~ 

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

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

ENG-102 1(4-0-8) 

English for Applications 

'W'WJmm1:1.Jmm1t1 L 'Wfll':i l off'1n'El~mmei~nq'El'l'.!f1'1n'El~ 1~uri V1~ l.:J~ ~1'WU'1~t~V'W 1ln'1n'El~ 

L 'Wm 1 l off u mi~fl'm1 ~l'W tin'l1' ti~t1 V'W l?i1~ "l t~tim~:J.Jff~l~ m1:1.Jmm 1~ ~ ~lt ~ 'W L 'W m1 ~tim1 mmei~flt)'El 

L~VL -ff11'Vlt1V'W~fl':itl1lfHJ:J.J'111t~tl~~l1'11fll1'11V t\911V:J.J~t1 CJ'W l 'f1'1~1 l11i:ifl'ElW~fll'Ell L 'W!~~i<Jflfll':i~L offL 'W 

. o' "" • I "' ~I "' ..S ~I "' j/ 111 o' • "' o' 
fftl l'W fll':i W 1l':i ~u ':i~fltl1Jfl1JU 1J 1J Hfll1 ~!'Viti Hfl'Vlfl'El ~~l'W t 1Vlfl':iWU'1~fl lff'Vl'VI 

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

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

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

discourse, with grammar and vocabulary development exercises. 

' ' OJ ~ ~ v 
fll1'10~flq1'&'W0flljtf0Ulj~l'l-A't!'llfll'W 1(4-0-8) ENG-103 

English Communication in Health Matters 
j} I I I 

lJ':iW1fll'j'fll'j'V1-!J f)l'j'Vj~ m1-el1'W .ml~f)l'j' 1:Ut1u L 'W!Utl'H1Vi1nt11n1Jt'l"Ufl1'WVi~111'.lurlrn-r11 
.. .. q 

1J 'fl mm~ l'W ff'llfll'W L 'W tl'Wl'fl \91 ri ~Aff~:J.Jfll'j l off n'1inl 'W fll':i!~ V'W ~~ 1)~ il 111'rim1~~tl~l~ n11111 w unw1rn ~ 
q q cu cu u 

fom1 i~ V'W ~\9l'1t1~;1\9l 1 ~ v1lnr-l'W m1 l off u l1~~m1:1.J ~~l1'11fll1m v~nti~t1~1~ ti nili 
cu cu cu cu 

0 

0 

... 
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A course focussing on an integration of principles of listening, speaking, reading and writing with 

health matters necessary for future health care personnel; promoting learning strategies leading to critical 

thinking and lifelong learning through correct use of resources available for practice. 

.ENG-104 1(4-0-8) 

English Communication in Social Sciences 

!J) ~ Q.I a.I Q.I QJ 1q !J) I !21 I d I fJ) ~f .. I 0 

i1"n~tftrnui;i:::'Y'l\Ol.J'Wl'Vlf1'l:l:::mmti~m1'l:l'VJf1'Vlf1'1:1::: i~un TI~ ~~ til'Wtrn:::t'lltJ'W l,J~l'W'Wmrnnv-1um 

ff''Y'l'l'lui;i::: 1 m ~ft~1~'Vl1~ i -;it11mci'1 u '11 -;i.fi'ti~u 'Y'l i tt mtJ'Vl1-:i¢11u ff'-:irnJfl'lft\9lf ~l'lJmf11ff''Y'l'l'lm'l:l1-5-:inq'l:I~ 

Q A foundation course with an aim to consolidate the four skills in English in the application of lexis 

and structural forms to the themes commonly raised in social sciences; development of essential English 

vocabulary through discussion of issues arising from selected texts and written practice. 

ENG-105 1(4-0-8) 

English Communication in Science and Technology 
y y 

91 "' 91"1 .,, '19191.c! 191 91"1 
'V11J'Vl1mm:::ft11~!ft'Jllfl111ll'Y'l'W5ll'Wfll'l:llti~flt]'l:I 'lntJ ttrjt'JtJ'Wft11ll'Jtl 'll'fl111ll'Y'l'W5ll'Wfllm 

-er~fltJ'hl 1 ufln~~ m1VI~ m1-ci1u 1rn:::m1 i:U tJ'Wfll'l:l1'5-:inq'l:lt~t:nnu'111.fi'ti'Vl1~1'VltJ1mft\9lftrn:::1'Vlfl 1u1 "~ 
~ ihE ,rn ~1 u fl1111b(tJ1 'ii .o~ 1 :::1111m11'1 tJ'W f ~ 'il:::ri ~t ft~u 1 t1' ~1'1 t1'W tl1fl -;i111f vf 'W 511u n 1'1:11-5~ n q'l:I u" :::-nn'l:I::: 

m1~ti m1 m'l:l1 '5~ flt]'l:l tvltifffl'l:ll'l11.fi'ti'VI1~i'VI tJlfflft\9111rn::: t'VI fl 1u1 i;i~~ ti~1'Wfl111lft'W 1 'ii 'llti~ ~t~ tJ'W 

A course reinforcing learners' knowledge of basic English; introducing the application of the basic 

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

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

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

science and technology. 
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THA-101 0.5 (2-0-4) 

Thai for Communication 

ff n 11 111 rum m '.i 1 '*mm! YJ CJ 1 'W m '.i ~ B m '.i f1fflflm111ti1J fl 1111 fl \Pl 11 i1 n n THJ 1 'W 11 i1 n n wvrn 11 i1 n ' 
" "' 

f11 '.i!~CJ'W 'Nnm'.icil'W~ ~111'.I 'W 1 'W;i\9li.J '.i~ ~11'ui~B~mmfl1111mm'.it11 'W f11'.i uiY1-:imfl1111f ~mmm111 

fl\PlU~~U'W\9l'Wlf11'.i 1lnm'.i'W1P1Bfli.J'.i1CJ 1lnm'.i!~CJ'Wb1''.ii.Jf11111 'lJCJ1CJm111 f11'.i!~CJ'W~B111f1 f11'.i!~CJ'W im-:i 
"' q 

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

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

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

elaboration of idea, precis writing , paragraphing , outlining and referencing . 

SOC-101 1(4-0-8) 

Politics and Power in Thai Society 

fff11ll'W'l'll'Wlf11'.if11'.i!:LJB-:JW~'l~tll'W1111 'Wff 'lflll 1 i'lCJ111f1B~\9li1-:Ji:J1111iJ'W '.i~1J1Jf11'.i t:LJB-:J f11'.i!:LJB-:J'UB'l 
q 

'5\9li1 n11wu ~~ 11YJn fill fl 1111-ff 11~'\.J li '.i~'l1 i1-:i m'.i i:LJB-:i m1~il1m11 tiu !fl''.i 11jfl11 ff' -:i fl 11!rn~1m'W1i'.i rn 1 YJCJ 

i1P1CJ1ti'm111tl1fi'tyti1Jm'.ii:LJB-:iu~~f11111-ff11-W''Wli1'1f-:iiJ1m11mCJ1~un'Wm111u\9lnl?i1-:i11mn11mCJ . ii'W f11'.i 

" ..:!:I. O I C2.I ..::!:l O I .:!:! 0 

!lJB'l Bl'W111U~~fl1111U\9lf1\9ll'li'll'l'b''W'b''W f11'.i!llB'l Bl'W111U~~fl1llJU\9lf1\9ll'li'll'l!'Wfl' f11'.i11JB'l Bl'W111U~~ 

I .=:i., Q.I o' ..:!:I. o I Q.I 

fl 1111 U\91 f1 \911-:J i'll'l 'b'l \9l'W 'W '.II f11'.i !lJB'l Bl'W 111 u ~ ~ m111 U\9lf1\9l l'li'11'l 11'll'W 1i '.irn 

tll'Wl11'\JB'lfilfli.J'.i~'b'l'b''W 

A study of politics and power relations in Thai society from historical perspectives; the development 

of Thai government systems and governmentalities ; identity and discourse politics; relationships between 

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

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

cultural heterogeneity including politics and people power. 

Q 
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SOC-102 'W'l:ltl,mii1utl',mii1rm 1(4-0-8) 

Pluralism in Thai Society 

fffflflU'W1~\9l'V'l'YltJt1lJU'1~'V'l'Yl ff <Jrn11 uff <J'f1:1/l 'V1t1 'V'l'Ylff <J'fll.l Y1mffrn11Yf111 'V'l'Ylfflffm 'V'l'Y!'l11~-Wu.fi 
q q q q dS q q q 

'V'll11'10JJu1i11l.l 'V'l'Yl !'V'lffU'1~!'V'lff1i1u'1~'V'l'YltJnmrn~~<JU1\9l~fll.l 1 'Wff<J'fll.l i 'Vlti m1iu~t1U!!U'1-:J'llfl<Jff <J'fll.ltl1J • • • 
fll'j !fl\91 'V'l 'Yl tJ tll.J U'1~'V'l 'Yl ff 'J 'fll.J 1 u ff 'J 'fll.J l 'Vltl m1l.lffl.l'W' u '61 ~ 'Yl ll<J'V'l 'Yl iJ til.l u '1~'V'l'Ylff <J'fl lJ 1 u ff <J 'fl lJ i 'V1 t1n1J • • . . . .. 
m ~1J1U fll'jff~l<J'fl 11l.l ! ~ u rnfli:l fl1HUU'1 ~ rnfl'W' u .fiu 11 <J'l11~ !~fl '111~ mr<m il'JJ u 1i1 rn ff <J'fl l.JU" ~mn111Yf111 . ~ 

1 u ff <Jfll.l i 'Vltl m~1J1U m1~flff!viflm1~11 <Jfl~'llfl<Jrnfo'V'l'Y!tJtllJUti~'V'l'Ylff <J'fll.l 1 uff' <J'fll.l i 'Vltl 'V'l'YltJ t1l.ln1J 
qJ cu q q q q 

m ~1J1'W m1 ff~l<J m1m vl1i Vi til.l u"~u 1~'1111}ui10w 1 'W ff <J'fl lJ i TI t1 

A study of pluralism and social heterogeneity in Thai society with an emphasis on social, economic, 

,O religious, cultural, gender and sexual, ecological and environmental pluralism; social change and pluralism 

·- · in Thai society; the relation between pluralism and the process of creating rational identity and national 

unity; race, religion, culture, society and economy; process of struggle to retain pluralism; pluralism and 

the processes of equity and democracy building in Thai society. 

SOC-103 !rt1'l:l:i]H'il 'fl~'Wmfl-a n'Utl',um1Tiu 1(4-0-8) 

Economy Natural Resource and Thai Society 
.el Q.I ~ G) y Q.I Q.I ~~ QJ' Q.I rl 
ff fl 'l;J l'V'I ~ u 1m1'V11-:J !ff1'1;J i fl 11 irn ~ 1~1J 1J m 1 1 '11U" ~ m111\91m1'Vl 1Y1t11m1i11 l.!'111\91GJl'<Jffl.l'V'IU1i 

i~t11.u'fl<Jfiu L\9lmiti<Ji~ut1'fl'Ufl<J'W'~mm1 3 ti'fl ;tfl t1'flfiflur1n~u1 t1'flff'fl~u1 u"~t1'fl11i1-:Jff'fl~m11%'flt1'fl 
q q q q q q 

""' 1 '1 I '1 ~ d <V d I I ~ d ~ <V <l<V '1 ""' '] ~ 
'VllJlJtllJ \9ltl ! lJU\91'1~ tl'fl11~Uff\9l'J !'11 !'ttlJ'1fl'l;JtU~'Vl'fllJfl'1lJ\9ll'J"l !'Ull.Jl!fltl1'Ufl~rt'lJ'V'llJ1ifllJ ! lJfl11H'1\9lflltl 1\91 • • • 

I I j} I 

fll'j 1 ~'VI f 'V'I tllm1i 'j'jl.J'J1l~ifi]j fl~ 'fl 1ll.J 'l1\91U~~~l~ "l Vi!fl\9l~lJ u f;l~fll'j ! u~ tllJU U'1~i:lfl'l;J w~ fll'j 1 ~'Vlf 'V'I tllm 
~ . 

'0u'1~1i1fl11 r-.1il\9leJU! <lfl~ m 111nm1l.l'll\9lu~~ ~~ flri 11 1.fl l'l;J1li'll fl~ 1 ~1J1J mm i f111U'1~i10JJu1i 11l.11 'W ul'i" ~~'fl . . .. 
m1 !fl~fl'W Ll11'llfl<J'V'li:l~'fl11l.l~\91111li"l 1u~'fl1l11~tlu ViY1t11t11mff'W fl'l'll<Jflflfl 111li~~$!1u m1-W'10JJu l!ff1'1;Jjfl11 

U '1 ~ fll 'j .ij \91 fll 'j 'V1 f Yltll m 

A study of the systems of economic, natural resource use and management, and property regimes in 

three periods; pre-Feudalist, Feudalist, and capitalist modes of production of Thai society, each period 

showing how various groups are related in the use of existing natural resources, the conflicts that have 

occurred, changes in the nature of resource use and mode of production resulting from such conflicts; 

dialectics of the economy and culture in each historical period; recent economic and natural resource 

. .·. J 
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management paradigms, knowledge and movement, which attempt to find alternatives to current models of 

economic development and resource use. 

SOC-104 An.!1fl~ 1~flft'U~'Jflil1'tlf.l 1(4-0-8) 

World Ideas and Thai Society 
' ' ,, 

fffll:l 1 m1:1.1ff':1.1Yr'W i 1.j'f't"l:ul?i't"l 1::;'Y!11-:Jff <Jfl:IJ I 'Vl CJfl1J u 'W 1fi~u i;i::; 't"l~:IJ m1 w rl1f1 ruViVl' I'll 'W l~'W i 'W ri1'W 
q " 

l?i1-:J "l 'll't"l<J 1i;ifl u'W1fi~m~iJCJ:1.J U'il!'ilfl'lf'WtJCJ:i.J iiY~iJCJ:ulmJ 1h::;'lf1lilltl'lCJ w1rn:1.Jw ~'Vl1'i Vftm:i.J fl~b't'l'l 

~'W~ mfo91mf 11'Vlm1:1.1m1Vl'l'llm U'W1fi~m1Yrl'llm~m1:1.Jll''WiYil'CJ u'W1fi~'Yli;1-:Jb't'iJCJlmJ u'W1fi~'Yli;1-:J 

1 m <Jft~ww CJ:i.J u'W1fi~'Yli;1-:Jmw1iJ fl:i.J 11'Vlm1:1.11rn::;'t"l~:1.Jm1w1 i;im.fii\9lu 11'Vlmrn1rn::;'t"l~:1.Jm1w m1ri't"l 
q q 

m1~1CJ 111'Wl'i''W fffl'l:llvrnm::;'Vl1J'll't"l<JU'Wlfi~1rn::;~~:1.Jm1wrl1fl'ty'il1flri1'Wl?i1-:J "l 'll't"l.<J 1 i;Jfl~lil'i't"lff<Jf1:1Jl 'VlCJ 
,, ' 
"' 9 9' <!! "' "' "' 1 1"' "' 9' <'I - 1 19' 'Vl<J i'W~l'Wfll'.i!:IJ'tl<J !fl''.i'l:l~Wil ft<Jfl:IJ 11'll'W1'i'.i'.i:IJ rnf1 'W i;imrn::;iY<Ju1~i;i't"lii fl'fl'1:llfll'.i1J::;'Vl::; \9l\9l't"l1J \9l't"l1l 

i'rnrn::;ll-f rnll~CJ'W m::;ub't'u u 1fi~1rn::;'tl~:um1w 'illflril'W l?i1-:J "l 'll'tl<J 1i;Jfl1~t11'11m::;Yl1 luff' <Jfl:IJ I 'VlCJi mil?i 
q 

i;i::; CJf1 b't'iJ CJ 
q 

A study of relationships and interconnections between critical ideas and ideologies developed in the 

Western and in other parts of the world and Thai Society- liberalism, individualism, neo-liberalism, democracy, 

Buddhism, Bramahnism, Islam, Christianism, Marxism, development discourse, modernism, post-modernism, 

post-structuralism, post-colonialism, global discourse and globalism, terrorist discourse and terrorism; the 

impact of major ideas and idologies on Thai politics, economy, society, culture, technology and environment 

and the response of Thai society and actors in particular historical periods. 

SOC-105 ~'Jrt'J.J1'tlf.lft'U l~fl,i''W'Ii!AA~t! 1(4-0-8) 

Thai Society and the Border less World 

ffflmm1:1.1ff:1.JVl'W i !~'t"l:i.J\?im::;'Y!ll'Jff <Jfl:IJ I 'VlCJn11ff' <Jfl:IJ hfl'illfliJ~1 i;Jfl Hw 1:1.1u~ 'W 

,, 
"' 9 9' 'Vl'J !'W~l'W 

!fl''.iWun'il m11:iJ't"l<J ff<Jf1:1J-il'll'W1'i'.i'.i:1Jl'WCJf1ri't"lui'11-'lf1~ t1f1i'il-'lfl~ ui;i::;CJf11i;im.fi11'lif fffl'l:llV'VlTI'Wi;J'lJ'tJ<J 
dt.9 q cCI qdSI q 

ff' <JfllJ 1i;ifll'i't"lfll'.ift~1-:J1rn::;m111l~CJu\911\9l u 'll't"l<Jff <Jfl:IJ I 'VlCJ 

1vf 't"J\Ol11 <Jm1m~'W I 'Vlt1l im\?ii;i::;~flb't'il' CJ 

m111'i'l'l't"l1J \9l't"l11i'rnrn::;lli'rnll~CJ'Wff <Jfl:IJ I 'VlCJ 

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

borderless perspective, in terms of economy, politics, socio-cultural interconnections and relations during 

the prenation-state, nation-state, and globalization periods; influences of World society on the construction 

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

C\\ 
) 

Q~' 
~ 

" 
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and changes of concepts of Thainess; and the response of Thai society and actors in particular historical 

settings in maintaining Thai identity. 

SOC-106 1(4-0-8) 

Thai Society and the World Culture 
. I 

fffl'fll fl 11 llffll'W'hl .ff ! ~till ~el'J ~ 1111~-Jl'JJ hlli'J'Jll i 'YI tlflUi'l'JJhl 1i 'J'Jll l {'lfl H'1fl'J ~'YIU'\JtJ~-J\9JJ hi 1i'J'Jll 

hn il>1'url i'l'llhlli'J'Jll~hl ~hl!~tl 'l"l'Ylli fl1ffl'l' ~ffmll im1 1\9JJhl1i'.i'Jllffirtii mJ i'l'llhlli'J'Jll'tti:r~ffirtii m.J 
q .. ' 

. ' ' v 
ti \91ffl'l1fl'J'J lli'l'JJ hi 1i'J rn i'l'JJ hi 1i'J rnu11flfl i'l'JJ 'W 1i'J'Jllll1'1°lfhlr i'l'll 'U 1i'J'J llfll'Ji'iti~ ! Vi 1:.11~ ti-ff ~fill i 'YI 1:.1'1~ i hi 

q ' 

fi~fll'J!liti~ !fl''J'hl:;}fl'il ff~flll-i'l'llhlli'J'Jll ~~!!1\Pl'1'flll!!'1~ff'11i,'J'Jll fffl'Ellfll'J!iJti\Pl.iJU fll'JiJ~'YI~ l~\91tlU 

0 
iJ 'f rniJ~ tlhl !!{l~fll'JHffll H'1'lhl'J~'tt-J1~i'l'JJhl '!i'J'Jll l {lfH!{l~-Jl'JJ'U 1i'J'Jll i 'Viti !~tlff~1~\91''1\9lhl!!'1~fll'J~l'J ~ti~ 
'U tl~ff~flll i'Yltii 'U!!~{l~tlflffirti ' 

q 

I 

A study of relationships and interconnections between world cultures and Thai society; impact of 

global cultures- Chinese culture, Indian culture, Buddhism, Hinduism, Islam, Christianity, modern culture, 

· postmodern culture, mass culture, popular culture, tourist culture on Thai society in terms of politics, 
I 

economy, socioculture, environment and morals; study the pressure, clash, response, adaptation, 

intermixing of global culture and Thai culture in order to cr,eate identity and maintain Thai society m 

various historical periods. 

0 HUM-101 1(4-0-8) 

Debates in History : Past, Present and the Truth 

e!l .... I d ~ I 3) .c::::.. q v I Q,I ~ .... I Q,/..::rt, rl' 
fl'fl1:11IJ'J~!\Plhl11l'Yl~11\Pl1tlfl11ll'il 'J ~!!{l~fll'J l 'VI! 'VI 19.!H'1ffh1Uff'4hl fldlll'il'J ~'Yll~lJ 'J~1\91fl'lff\91'J Hlhl 

m \9.Jfll':iru i11fity'Yl1~il'J~i'~fl'1ff\9l{ il>1'url m'Jiluiilff'~flll i Y1t1~ir1:.1-f 6lfmr;i~ 5 m'J 1il~1:.1h111ilr;i~m'Jilnmt1~ 
.. .. ' ., !II ., ., ']!II 

2475 !i'l\?lfll'JW 14 \91'1lflll 2516 !'11\?lfll'JW 6 \91'11flll 2519 fl11ll'U\Pl!W~'1'lll'il~'l11\Pl'll'ltl!!\Plhlfllfl l\91 !'11\91 q q q q ' q 

m'Jcl'.u'ti 1~u~~m~il'J~i'~fl'lff\91{'J~'V111~ i 'Ylt1ilull'J~!'Ylff!~t1uu1hl ~il'J1nu i hi ff ~mill i 'Ylt1'Ju'l"lli1 mm 
Q,I sJ ~ . cs'~ 
'U\Pl!WW\Jl'l"l'J~1'111'J !!'1~!'1119.lfll'JWtlhl '1 

A study of debates on historical truths and historical truth justifications through significant 
I 

historical events - the 5th Reign Social Reformation, 24 Jmte 1932, 14 October 1973, 6 October 1979, 
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conflicts in 3 Provinces of the Deep South events of historical conflicts between Thailand and neighboring 

countries as in Thai-Burmese Wars and Khao Prawihara conflicts and other events. 

HUM-102 1(4-0-8) 

The Human Conditions and Clashes of Moralities 

fffl111:1.Jll'l ':ijl'W'Vl1..:Jff'1'.lifillU'1~11 ~l'J'.li':i rnti'Ufll':i \9111 ..:J-eJd1'Wjl'W~ll'4El6'1J'fJ..:Jfl'W fl~lll'il..:J "] 1 'W ff ..:Jflll 

fffl111 N'1 fl ':i ~'VI U'IJ 'fJ..:J fll':i ! iJ~ l'J'W U iJ '1..:J 'Vll..:J fll ':i !jj 'fJ..:J !ff':i'hl 1Y fl11 ff ..'.If! lJ-ll'JJ 'W '.li':i ':ill U'1 ~~..'.I U '1\P'l ~ 'fJ lll'i'fJfl 'dlll .. 

. 
I .t::::). I .:!I, .qcv Q.I ~ 9J 

'VlllJfH'll..:JU'nJ'VJ'IJ'f)..:Jfl'dl:J.H!l'lfWll..:J'Y'!mfl'Y'lml'.l'UeMfll'HlJ'fJ..:) !fl":i'hljml ff..:ifl'JJ 'dl'JJ'W'.li'j":ilJ!n'l~ff..'.IU'd~HHJll'IJ'f)..:) 

ff..:iflllu11~u'W 

A study of moral and ethical standards as the primary conditions of existing of heterogeneity social 

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

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

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

heteroge11eity contexts of Thai politics, economy, society, culture and environment. 

HUM-103 1(4-0-8) 

Self and Society 

0 

f1n111~11lJff:JJVi''Wn':i~wh..:i~11'l'Unuff..:iflll m1EJ1Yn11 ~..:iu1\P'l~'fJll i~t1'WfVl'l'll'W1m1ll'UEJ6ul'l"~'lf1..:i 0 .. ~ . 
'Yrl'llmnniJi'u~11 M'i'l1'1t1uiYmlm1\P'l~eill ;il'lm':iYi1..:i1'W i~-eJ~1..:imm~iYll f1nm'Yrl'll'Wll'l'Wrn..:i 1 M'i:i;il'l~~ 

U'1~-eJ~i1llf11JUfl fl'1g'W i ~'el ~1..:Ji'.if!'dllli'l''IJ 
~ . . 

A study of relations between self and society, economy, environment; 1 earning about human 

development in each stage oflife in order to understand one's and other' personalities; applying appropriate 

psychology principles in adapting oneself to working environment effectively; learning how to self-develop 

for better life, and live happily with others in society. 
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HUM-104 ... -•"" _I':!.., • fl tt 'U 1 \?11 'W 'Ii 'i 'UJ Ul 'YI fl 'W 1(4-0-8) 

Analytical Review of Art and Culture 

ffflmff1:11Hwrw 1i l1ll 'l 'W ;r1'\.J ~1'11u 'Vl'W 'lltl~'fl 11ll'ttll 1t1u1:1~ 1~uu mu 'fi1'llt1~ft' ~'fill u 1:1~1'WJ'W1i1rn~ 
~ . 

u b'l'l'Nt1t1nm 'l 'W iiJuuu~1~ "l ~iim1ll11mt1ut:t~YJW 'fi1 'l 'Wl'11rn~u1:1~ii'f111mrl'W mnt:t 
<ii 0 

fl' fl'):ll fll 'j 'W1 !b'l''W ti 

·~- 'f111ll'l~rl'W 11~t1 "~m1'\.J1m1m~ft'~'flll" F-i1'W~1'Wf11:1iJ~Jl1'W~1~ "l ~\9lt1ub'l''\.Jt1~~t1'fl11llfilln~'W'fl~'V11~~\9l 'l'il 
d' eio' ..:::::i, .=:., a' ~ .==i, I d Q.I ..:::::i, ... I 

t111ll w b'l''W 'V11t1u1:1~'fl11m 'l"l 1:1fl1 'l"lt:t 'Wm~ t11111 w u 1:1~ f!'nm m 11.J 1 ~Ill 'W 'fl w 'fll in t11 nu m1 ll b'l'1 ti~ lll '\J ti~ f!'t:t lJ ~ • • 
~ 

'l 'Wu~ 1:1~ft'~'fl111rn ~1WJ'W 1i1111 ~iu m1 ~ 'fl1111 m1i'il11cl' 111t1m1i'l"l1nEf 

A study of cultures as symbol of social signs, and meanings, values and various forms of cultural 

expressions unique in their meanings, values and universality; presentation of inspiration or imagination 

0 
through different art works creating spiritual strength, aesthetics and pleasure; evaluation, critique and 

interpretations of art forms, contents and aesthetics in different times, societies and cultures·. 

' ~ .:.\ r! ~ J 
4. mJ'll1'lf11'Yltllfllil'Vl'i!Att~flWV!fllil'Vl'i 

~ 

SRE-101 
~ Q.,I 0 Q.,I 

i1Wl 'l-ftt'YIUltn'i!Att~tn'ieHli111ltt~fll£1 0.5(1-3-2) 

Sports, Recreation and Exercise 

fJW 'fi1u1:1~'fl 11ll~11rl'W 'll~Nnu 1i;i'Wtiw1 u 'W 'V1 mm1 u1:1~m1t1t1nf11"1~mt1 m1b'l'f 1~ 1 b'l'1llb'l'm1t1m'l"l 

" 'V11~mmrn~m1iJ1~1iJ'Wb'l'm1t1m'l"l'Vll~mt1 i'Vlt11fl'lb'l'l'l1m1tiw1~hl]l'W m~ilt1~n'W m1fomm1mf!1~u 
-=1. ~ ... I oQ.I .d ~ Q.I '[313'.ci Ci 31• 

'illflfl11flW1 1rn~m1 rnt1muuuum1t1t1flfllt:t~fllt1'Vlm m~b'l'll i flt1'ilflm~u1'\.J m 1 11HI1 tl'W 11tl'W1Hl'Wm1 
'" '" '" 

11llf1 'il m1ll~fi' f!b'l'11~1tl' 'W m1m1llb'l'f1~b'l'm1t1m'l"l'V11~mt1 ~I'll 'W 1m1m11'f1~fl'W i 1111rn~~'\Jm'l"l 
Q Value and significance of sport, recreation and exercise; promoting physical fitness and evaluation, 

basic sport science, prevention,)njury treatment; selection of appropiate forms of exercise with an emphasis 

on learning through selected activities promoting fitness, movement and health . 

.,. 

" 
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SCI-101 
"' <! ~ ~ <=Iv <! 
1Timm~vi':iAm~mrt m rnt1fl1J1-llf~m 0.5(2-0-4) 

Science, Technology and Man . ~ 

u'W1fl'flm<Ji'Vlt11rnbl'\91{1rn~1'Vl'fl t'W 1'1~ m1JJf1nt11n1J1i11JJ6Jf1~ t11Jl'1<Jul91rnf1fi'l"l 1~1J1Jb1'1t1~ hf1 
~ . 

bl'b1'11n1J'l"l~<J<Jl'Wtrn~E<Jii;1\9l \911:'lfJ'fl'il'Wm1JJ-ff'JJ'W''Wn1~1111<JE<Jii;1\9l 1~1J1J'i!nft' tJ<Jf1'1h~m11J'UtJ<J11<J 
mt1JJ'W'hl6 il'il~t1'l'Wm1~1H;i\9l m1l11'1J'l'*w:nJJ~'Vl1<Ji'Vlt11fflbl'\9l{u1:'l~!'Vl'fl t'W 1'1~U1:'l~Wl:'lm~'V11J'UB<J ~ . ~ 

t'Vl'flt'W11:'l~'lmJ "l 

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. 

SCI-102 
_I """" _,.., "' <! ~ ~ <=I 
1J':i~1V!Uil~1J':i'H tyl'U8'J1't'lmm~Vl':iUil~A 't'lfl ! u ! iltl 0.5(2-0-4) 

History and Philosophy of Science and Technology 

111P.1Jmm1m<Ji'Vlt11fflbl'\9l{u1:'l~!'Vl'fl 1 'W h~ l 'Wbl'ttb1'111'hl~ 20 m1-ff <Jm\91U1:'l~m1'Vl'fl'1B<J m1'l 11' 

m ~Wl:'l'Vll'J i'Vl l'Jlfflbl'\91 { f111fl'fl U 1J 1Jl'Vlt11fflbl'\9l f trn~ t 1:'1 f1'fl'fl'U 'Vll'J l'Vl l'Jlfflbl'\91 { l'Vl tl1ft'1 bl'\91{ fl1J l bl'l'Jfflbl'\91 { 

u'W11 uJJ'UB<Jl'Vlt11fflbl'\9l{u1:'l~!'Vl'fl t 'W tl:'IV't 'Wbl'ttb1'1n'hl 21 

Evolution of science and technology in the 20th millennium, observations and experiments, 

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

in the 21st millennium. 

SCI-103 .o1.... "' 
'H1VIA!il~'.li':i':i1-J'HlVI 0.5(2-0-4) 

Life and Nature 

fJ<J fl' 111 ~f1 B1J'UeN E <Jii;i\91 ;11'Vl t11'lleMJJu'hl611\P.IJ'W 1m 1u1:'l ~m1 rl1t1'VIB 'fl ~miw~'W''W 1i m1JJ'fl -:i1JJ • • 
'111:'11f1'111:'11CJ'Vl1'J ;1fil'l"l 11 fi1J'~f11 tll'UB'J a <Jii;l\91U 1:'l ~a 'JU 1'fl lJtJ lJ 1J ty'l11U 1:'l~fJ 'W l'fl \91 'U fJ'J lll;! 'hl 6 

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

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

-- ----- --------- ~-------------· 

0 

0 

~ 
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SCI-104 0.5(2-0-4) 

Science and Business 

Introduction to business management; application of scientific researches in business; 

characteristics of successful entrepreneurs; case studies of Thai and international enterprises adopting and 

implementing research findings in their operations. 

I °" 'i 'i -=I 5. m1t11'lf1mi"l ru nmu1·nn.ur1r1 
q 

MIS-101 1(3-2-7) 

Fundamentals of Information Technology 

I ~ <V -1 o' ,,j <!I I ~ °" o' d -1 o'GJ ~ "' ~'] ~ 
Nl'W'U'tllHI \911fHll-:i 'tlllfl1Wfll'H'l'fl'ff11 !i"l1'tl'\JlV'IJ'tllJbl 'tl'W!\9l'tl1!'W\9l!lbl~fll11l1~CJfWl i'lf 'ilW'fi11lJ'IJ'tl-:iN i'lf cu q qJ q qJ 

""' o' d ~ _ I "' "'""' ""' o' d "' _ I "' "'""' 1 - I _ I 1 o' 
'tl'Wl\91'tl1!'W\91fllHH11l ~ iJ\91fll1fl'tilJl"l1!\9l'tl1 ! flCJ1fl iJ 1 ~iJiJ lJ ~ iJ\91 fll1 Ubl~ !1l 1 Ufl1lJ 'tin fl 1l 1~ !CJ'lf'W 

1111umlJ1u111'1CJf'tl{ fl1~n'Vl1'tlunrl'1mi' Ubl~ 11huml.lu1~lJ1blNblf11 

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

peripheral devices, hardware and software; programming languages; data and data representation; data 

o·management; data processing; fundamentals of communications; communication modes; data transmission; 

media communication. devices; data network Internet and applications; ethics for internet users; operation 

systems and utilities; Internet browsers, e-mail and word processing. 

MIS-102 0.5 (0-4-2) 

Computer Applications and Webpage Development 

fll'j N flU i]'l'T~ fl1 Hl'tllllli1!\9l 'tl{!~ CJ1fliJ 1 u 'j Ufl'jlJ \9ll'jl-:j rll'W 1W 1 il 'ju fl'jlJ \9l fl!!~-:jflll"lU bl~ 

11h1mrnrl1111'um1il11ff'W'tl 1m-:iff~1-:i teJlJ!l"l'il 'tlumwl'Wm1ff~1-:i hml"l'il m1'tl'tlm1uu11tl'1'il'tl Ubl~ 
q 

0 %. d 
f11':i'W l!ffU 'El! U V'Y!11J U ! 11J !'W 'ii 
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Practice in electronic spreadsheets; graphic tools; presentation packages; homepage structures. 

developing tools; screen design and content presentation. 

CSC-101 v.11 Y ~ "" "' " fl1l'll'l'W'l-.!&il'l-.!Vll'J...!n'lfl l '1-.! HIE.lfl0'll'W1!\9l0'l .. "' 
1(3-2-7) 

Fundamentals of Computer Technology 

o ~11 "" o' ~ I "" o' d ~ 
u 'W::;'W l'fl1llll'W'W1J"l'W "J::;1111'flfllJ'Vf'Jt\9lm hrn1'W I'll-!! "l ffmill'lCJm'JlJ'llfl-:J'flfllJ'W1t\9lm m'Jm1J'llfl 

.; 

lq!J;l 1 'W'flfllJYl1tl'rn{ m"Ju1i'ilt1J111¢11v'flfllJYl1t\9l-eJ{ mJ" 1u"Jummm::;m'l:n "J::;1mufi11'~m'J 1 u"JumlJ 

u"J::; ~n~ irn::;u~lJll¢11'Wrl'-:i'fllJ 1 'W m"Jil1'fl-eJlJY!1t\9l-eJf'lu1 off m"J'tlnufi11'~m'J'fl-eJlJY!1t\9l-eJ{i~v1n11 "J::;1m 

-'"""'"" 1_1 _, 1 "1-1 ,, """d "",,,, 1_1 -' 
11~1J\9lf11'JUJ;1::; rnrnmlJm'Jt111'J::; iCJ'lf'W rnrnmlJlll'J11tGJfm flrnfl'Vl'Jfl'Wfl'ffllJJ;l irn::; rn'JUtnlJ11'J::;lJ1J;1 

~m'h 

Introduction to the computer system-computer architecture, data representation, problem solving 
0 

with the computer, programming and languages, operation systems, application programs; computer and 

social impacts, operation systems and utilities, Internet browser and e-mail Word processing. 

0 

• 

-·-
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1. .:::::., iJ~ r! "'0 "' (,fl61.ll1'1n mm lJ'ilTWTW 6 'jl t:Jd''b'l 

~ PHY-101 11Efl~ffflrl 1 1(4-0-8) 

Principles of Physics I 

PHY-102 iJfru~flU~ffflrl 1 0.5(0-4-2) 

Physics Laboratory I 

0 PHY-103 11Efl~ffflrl 2 1(4-0-8) 

Principles of Physics II 

PHY-104 iJ fru~ fll 'j ~ff fl rl' 2 0.5(0-4-2) 

Physics Laboratory II 

"'"' o' .,J 
'• PHY-105 ~bl' fl bf 'Vil \I fll 'j LL lll 'VI t:Jlll lJ ~ l lJ 0.5(2-0-4) 

Basic Medical Physics 

PHY-106 ~ffflrlvt1 iiJ 1(4-0-8) 

General Physics 

PHY-107 n~ d " bf fl bf 'VI 1 \I fll 'j LL lll 'VI Cl 1(3-3-8) 

Medical Physics 

0 ""' "' "'0 "' 2. (,fl 61.l 11 ·1rn fl ii lJ'illlJ1lJ 12 'jlt:.11'111 

" "'<!I 
CHM-101 !fllJllllJ~llJ '0.5(2-0-4) 

Basic Chemistry 

CHM-102 !fl~vt1iiJ 1(4-0-8) 

General Chemistry 

CHM-103 iJ~'!J'~fll'j!fl~vt1 iiJ 0.5(0-4-2) 

General Chemistry Laboratory 

1(4-0-8) CHM-104 "' "' mmtfllJ 

Principles of Chemistry 



~ 
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CHM-105 u Bil~ fll'J 'YI TI fH fl ii 0.5(0-4-2) 

Principles of Chemistry Laboratory 

""'"" -=< o' 
1(3-3-8) CHM-111 !fl:l.Jtl'Wl'l'JCJ 

Organic Chemistry 

CHM-231 ·iriiH~~Vl~flil 1(3-3-8) 

Physical Chemistry 

ttTimfliit~-:iVJiimf 
.. 

CHM-232 1(4-0-8) 

Principles of Physical Chemistry 

CHM-233 u Bil~ fll 'J'Y! TI fl!fliit tM-:iVJ iimr 0.5(0~4-2) 

Principles of Physical Chemistry Laboratory 

0 ""'"' o' 
1(3-3-8) CHM-243 !fl:J,J'J!fl'Jl~'Y! 

Analytical Chemistry 

OJ at -=< 
4(4-0-8) CHM-251 '11'1fl'lf1!fl:IJ 

Principles of Biochemistry 

CHM-252 u Bil~ m 'Jtt Tifl;11f1 ii 0.5(0-4-2) 

Principles of Biochemistry Laboratory 

... "'i ... -=< 0 "' 3. iJ16ll11'1l'l'll'1Tt'UJ1 :IJ111'W1'W 20 'J1CJ1'1f1 

BI0-101 
OJ -=< "' 

'11'1fl'lf111'1CJ1 1 1(3-3-8) 

Principles of Biology I 

OJ -=< "' 1(3-3-8) 0 BI0-102 '11'1fl'lf111'1CJ1 2 

Principles of Biology II 

BI0-103 :Jf1il'lt11vi'1 !u 1(4-0-8) 

General Biology .. 
BI0-104 uBil~m'J:Jf1il'lt11vi'1 !iJ 0.5(0-4-2) 

General Biology Laboratory 

"" o' 0 
OJ "' 1(3-3-8) BI0-105 11'1 CJ1'Utl-:J! C)f'1'1 brl'Y! 'J1J11'1 C.11 fll 'J TI"'U.fll'\Al • 

Cell Biology for Health Sciences 

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



BI0-201 

BI0-211 

~ BI0-212 

.. 
BI0-231 

BI0-240 

0 BI0-250 

BI0-251 

~-

BI0-252 

BI0-253 

BI0-271 

o- BI0-272 

BI0-321 

... 

BI0-322 

BI0-323 

~ ~ 

~11~Vl~l~~:m 

Marine Biology 

~ ~ 

~~~11~Vl 

Microbiology 

iJ~u~m'J~~;1i~v1 

17 

Microbiology Laboratory 

-&\9lfliH1m:~nbr'u'Y!ir~ 

Invertebrate Zoology 
.. 

'YI t] fl'l:J ffl'ff \91 'J 

Botany 

'Ylirm1nffi~vi 

Principles of Ecology ., 
iJnffi~vrnuw1 

Aquatic Ecology 

iJnffi~v1m~~=m 

Marine Ecology 
., ., 

m'J~1u1u'lJ'lJ1.ffil~mmffrlrni''Um'Ji~v~1~;1i~v11~u1 

Scuba Diving for Underwater Biological Research 

~ .. 
1~Vl'IJ'eN!G)f~~ 

Cell Biology 

;hi~v11lJmQ~'llfl~Vi~ 

Plant Molecular Biology 
., .. 

'V'l'W~ffl'ff\9l'J 

Genetics 

11 ~ u~ m 'J vr u ~ ffT~rn 1 
Genetics Laboratory 

Q/ rl Q.I 'i 
'V'l'W'fiffl'ff\9l'J'J:~'U immrn 

q • 

Molecular Genetics 

1(3-3-8) 

1(4-0-8) 

0.5(0-4-2) 

1(3-3-8) 

1(3-3-8) 

1(4-0-8) 

1(3-3-8) 

1(3-3-8) 

1(2-6-7) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

0.5(0-4-2) 

1(3-3-8) 
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~ .c:.. c! ~..:::., .:::io .::::i. 

4. 'trl'Ul1'lflflWVlf11tl'IWlUil~'trtlVI :IJ'ill'W1'W 13 11CJ1"111 

MAT-100 

MAT-101 

MAT-102 

MAT-103 

MAT-110 

MAT-111 

MAT-142 

MAT-201 

MAT-202 

MAT-211 

MAT-212 

MAT-221 

MAT-231 

MAT-232 

" <!I QI 

'V'l 'Wiil'WU rH'lfl~ bl" .. .... 

Pre-Calculus 

UflmJ'1Ll" 1 

Calculus I 

Ufl~'fJ'1Ll" 2 

Calculus II 

Ufl~fl'1ff 3 .... 

Calculus III 

" 
ffi)~oU'WU 'W~i'J 1 

Introduction to Statistics 

I ~I AA 

fl11:1J'W1 'il~ LlJ 'Wu~~ ff ti \9l 

Probability and Statistics 

~ o' ~ A r/ 
fl ill \?lfl'lbl"\911 l'V'ltlfl tl:IJ'V'l1!\9ltl1 

Mathematics for Computer 
A o'..::::i, i 

flill\9lfl'lbl"\9lnfl'1m1:1J'IJ'Wff~ 1 .... 

Advanced Engineering Mathematics I 
A ,/e:J,. i 

flill\9lfl'lff\9l11fl'1m1:u'll'Wm 2 .... 

Advanced Engineering Mathematics II 

A..::::l AA 

11Hl WYll ~bl" tl \91 

Statistical Methods 

I ?1 AAA 

'f11TIJ'W 1'il~L1J'WU~~ff tl\911fl'1fl 11:1J 

Probability and Statistics for Engineers 

"" QI o' 
bl":1Jfl11!"11~tl'W'V'l'W1i 

q 

Differential Equations 
A t/ A QJ 

m11tm1~m"l1~\9l1rn'll 

Numerical Analysis 
..::::l A A 9) 

'V'l "11fl ill \91 l "11 ~ !ff'W 

Linear Algebra 

f 

0.5(2-0-4) 

1(4-0-8) 

~ 

1(4-0-8) 
;; 

1(4-0-8) 

1(4-0-8) 

0 
1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

1(4-0-8) 

-0 
1(4-0-8) 

1(4-0-8) 

" 

1(4-0-8) 

1(4-0-8) 
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PHY-101 
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., 
o ""' ""' I ""' ""' r!~ 
fll'fl1i'l.J1t111t11'l1'1'U'fl.:.Jmn.J11t11'l1'11nt11f11ff~'J'Wl!q)ll! " .. 

QJ ~·Q. J 'tHlfll"I ff flU 1 1(4-0-8) 

Principles of Physics I 
rl rl Q.I rl Q.I Q.I o',- Cl.I ~ 91 Jt .d Q.I 

'il 'fl'W fl'lff \W'j vrn fl'lff\91 "j fll "jtJ'W "j fl'l:l'Vrn~~l'WH'fl~ fll"j'ffU "j fnl ~m:u'W \91 m 'lM!ff'W fll "j !'fl'fl ti 'W 'VI 'llti~ 1\91 ti q q q 

U~~!tl~~ fll"jtJ'Wfm,J' t:IJ!:IJ'W~:IJ!.jf~:IJ:IJU'fl~fll"jtJ'Wfm,J''V'H.l~~l'W!.jf~:IJlJ fll'j'Ufli~ 'fltl!fflJiJ~'Utl~ffffl"jff:IJiJ~ 
q q q q q 

.A .A "" o' 11) • o' "" o' "" 
'Utl~'fl'fl'W 'fl'fl'W!fftl~ 'V'l'flfl'lffm'lltl~ !'Vl'fl fJW'Vl'V'l'flfl'lff\9l"j 'Vlt]'l:l~'il'fl'W'Utl~fllCJf 

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

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

dynamics, thermodynamics, kinetic theory of gases. 

PHY-102 tJi]irnm~rliffltY 1 0.5(0-4-2) 

Physics Laboratory I 
'JI · I I 

fll"j'VJ ~'flti~Yi'W ]l'W m~VJ-ff nrl t'Vi ti 1Jn~fl'l:l ~fll"j 'l '*t'fl~ti~ 11ti1~ iJ~ mru 'VI 1~ mm1 l'V'lti v1~~1u trn~ ri ~ 

m~:u'fl11:ut-D'1 'l 'il'Vlt"J'l:l~'Vl1~VJ-ff nrl' 

Basic experimental physics to practice skill in physical measurements and improve understanding 

theoretical physics. 

O:rHY-103 
QJ ~IQ. G 

't'i'tlfll'~UflU 2 1(4-0-8) 

Principles of Physics II 

1'1111r-:ifl'11rle:iu : PHY-101 'tt~nVJ-ffntl 1 

Prerequisite : PHY-101 Principles of Physics I 

irm:uiwvh r1rnflw~1 m1:u'iliw~1 'fl11l.lW'1'W'Vl1'Wiw~1 1~'il"jiw~1m~uff\9l"j~ 1~'il"jiw~1 
q 

m~Uffff~1J ff'WllJU:i.im~fl fll"j!'Vldt11ihu:i.im~fliw~1 'fl11ll!'Vltit1TWl 'fl~'WUU!'Vl~fliW~l Uff~ 'Vlt]'l:l~ 
Q.I 0 ~ ~ rl11::t. .:::! rl ~ Q ~ rl ~ 3' 

1tl'W \9111 U1J1J'ill'fltl~tl~\9ltl:IJ VJiYflff'W1!'fl'fltf"j tl!'flfl'VJ"jtJ'Wflff!1Jtl~\9l'W 
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Electric field, electric potential, capacitance, electrical resistance, DC circuits, AC circuits, magnetic 

field, electromagnetic induction, inductance, electromagnetic wave, optics, quantum theory, atomic model, 

nuclear physics, basic electronics. 

PHY-104 tJ ilml m 'irHrmi 2 0.5(0-4-2) 

Physics Laboratory II 

i'H1ii'.:ir'lmiou: PHY-10211~'.IJ'~m"JV!Emf 1 

Prerequisite : PHY-102 Physics Laboratory I 

fll'J'Vll'HleJ.:J '\111.:J~Enrl' !vteJ Nfl~ fl'l:l~ fll'j '\I] \Pl );l'e).:j~ cJf'lJ°*'el'W !rn~ri .:iw111fl 1111! '11'1 i 'll '\11 t)'l:l a '\111.:J~ En.ff 

· Experimental physics to practice skill in complex experiments and improve understanding 

theoretical physics. 

" 
PHY-105 ~•"' J J<OI 

Tiil"flil"'YINi'll'iAn~'YIEJ't'IU~lU 0.5(2-0-4) 

Basic Medical Physics 

o'.;, lfJ~ I "' "" 1fJ 
fl);lffl'bi"\91'.i'\111 rn fl11lll'l'W'lleJ.:JfllGJfUi;i~'lleJ.:i nm 

., 
m't'.:iui;i~ivl.Yhi'iti.:i~u ~.:iihrn~iti 1GJf1mJ 

.... I rl dt ~ d61 !VG) rl QI ~ t:::\ QI CV 9) QI c:! 

tllJfl'JWU);l~!fl'Jtl-!llltl'\11 ! 'lf ! 'Wfll'J U't'l'\11 mrn~'t'ltll'Ul);l l'l);lflfll'J\9l'J1'll1'W 'll'iWU);l~'Jfl'l:l11'11tl'J .:Jb't' • 
General mechanics, pressure of gases and fluids, basic optics and electricity, radiation and 

isotope, medical equipments and instruments, radiotherapy and diagnosis. 

PHY-106 
~I"' J;_, 111_1 
TI il" flil"'YI 1 m 

General Physics 

1(4-0-8) 

rl rl dt d ~ dt rl 11] rl c:! 

'ili;l'Wfflb't'\91'.i 't'li;lfflb't'\91'.i fll'J !fli;lti'W'VlU'lJ'Ub't''W fl);l'W 't'li;lfflb't'\91'.i'llti.:i mi;i ~w l'l't'li;lfflb't'\91'.i 'Vlt)'l:l~ 

'ili;lU'llti.:in1GJf iv!Vl1b't'~\91 iv!Vl1m~m1 b't'mrnu.im~n fl1'Hl'ltit11il1u:i.im~niv!Vl1 f1~um.im~niv!Vl1 
um 'Vlt)'l:lQf11eJ'Wl'l11 uuu~1i;iti.:iti~\9ltill ~Enrl'l11!fl~t11 

Kinetics, dynamics, oscillation, wave, fluid dynamics, thermodynamics, kinetic theory of gases, 

electrostatics, electric currents, magnetic field, electromagnetic induction, electromagnetic wave, optics; quantum 

theory, atomic model, nuclear physics. 

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

.;; 

0 

0 

; 



~ 

"' 

0 

'" 

0 
,, 

" 

" 

PHY-107 ~•"' .! .! l"ftf fltf'fl H fll 'l H'VfYI ti 

Medical Physics 
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1(3-3-8) 

"'! I 1m~b'l'f VJ11~flltl'UeJ~:IJlJ£J6 b'l':IJ\91'1'UeJ~U'.i ~ fl1i;)'~fi\9l • • fl'Jl:IJ tl\Ol'Vi tl'W'UeJ~b'l'l'.i fll'.i'Vi:IJ'W • • 
di 'J) '1 ... "" o' 11) ... "" 11) 

fl11ll!'ileltl\911'Wfll'.i'Vi:IJ'W !ll!:IJ'W\Olll!'JM:IJ:IJ f1'1fflb'l'\91'.i'UeJ~ L'Vi'1 fll'.i'1eltl\911 'f111:1J'Vi'W\9l fll'.i L'Vi'11'W'UtM • • 

m~um~ei\91 'f111:1J~~N1 ti'f1Vim~ eieib'I' 1:1.Jcib'I' fll'.i'llt11t11'11'Uei~iJei\9l fll'.itfl\9l'f111:1Jfeiu1 u11~mt1 
'j) J d. ~ Q.I ,.. ..::::. rl rlie:. QI rl rl ie:. rl 

mnrnuei rnt1~U'1~fll'.i\9leJ1Jb'l''WeJ~ 'f1'1'WeJ'1'Vl'.i11CJf'Wf1b'I' eiiJmwi'lf~'Vlff'Wfflb'l'\91'.i eiiJmwm'.i1tm1~'Vi • • 
... o' 'J) 1 11) -~ ... "' o' ... ... ... "' J ::;1 "" o' di -:;'11 ... 1 'J) 

.'Vlff'W fflb'l'\91'.itb'l''W ti rrhn Hb'l'rnnCJf n:1J:1J'W\9lflTYl'.i ~b'I' fll'.i'Vl\Ol"ei~'!Al'Wjl'W'Vll~Tib'l'f1"1' t'IAleJNf1'Vlf1ll~fll'.i 'lf 

t'f1 ~ei ~ifo1?1 iJ~mw 'Vil~ m tiflTrrn Ei1~~1t1 trn ~ri ~ !b'l'~:IJ'f111:1J t ~11 'il m~~Rnrl' 
Anthropometry, equilibrium of forces, torque, elasticity of material, rotation, moment of 

inertia, angular momentum, fluid mechanics, buoyancy, viscosity, blood circulation, surface tension, 

capillary, osmosis, lung expansion, heat in the body, muscle, sound and response, ultrasonic wave, optical 

instruments, analytical instruments, fiber optics, electricity, X-ray, radioactivity. Basic experimental 

physics skill in physical measurements and improve understanding theoretical physics. 

"' "' 2. t1'16\J11'lfl!'f1'!J 

CHM-101 
" "'~ 

1riiJ'Vflil!Pt! 

Basic Chemistry 

0.5(2-0-4) 

o ..::t..::::. ... 1.:::::i...::::...::::. ,- 'JJ ..::::.d Q,I d. ... I' 
fll'.imu1wY11~1'f1:1J 'lf'W\Ol'UeJ~lJ{]m t11 1 m ~b'l''.il~'Vl1~ei~\9lei:1Ju'1~'Vl1~eirnn\9l'.ieJ'W 'IAl'W'li~t'f1:1J ilJ'.il~ 

'llei~ 1:1Jrnn'1 
q 

Chemical calculation, reaction types; atomic and electronic structure, chemical bonding, molecular 

geometry. 

CHM-102 

~ QJQJf 

1'llUH'f1'Ufl~'l! : 

A'f1ij~1itJ 

General Chemistry 

" "'"" CHM-101 t'f1:1Ji"l'Wjl'W 

1(4-0-8) . 

Prerequisite: CHM-101 Basic Chemistry 

"" d o' "' o' "' "' Uf1b'I' 'UeJ~!'Vi'11U'1~b'l'l'.i'1~'11tl 'UeJ~U'U~ eJW'Vii"l'1fl'lb'l'\91'.i'Vll~!'fl:IJ 'il'1'Ufflb'l'\91'.i'Vll~!'f1:1J b'l':IJ\9lm'f1:1J fl'.i\91 . . . 
1rn~mff ffTH1~mC11J'V11'1"1v{ t'fllii'l"l~1 

----- -- - ~ 
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Gases, liquids and solutions, solids, thermodynamics, chemical kinetics, chemical equilibrium, 

acids and bases, buffer solutions, electrochemistry. 

CHM-103 0.5(0-4-2) 

General Chemistry Laboratory 

CHM-102 tf'lli~1 iiJ 'l1~t1t'1CJ'Uf111J~fi'U 
"' 

Prerequisite: CHM-102 General Chemistry or Corequisite 
• y 

f11'J 'YI~ ~HN! Vf ti Nf1i1 f1'El ~iJ QlJ~ f11 'JVf 'U jll 'W 'Yll\I! fl 1j 

Experiments related to developing basic laboratory skills. 

CHM-104 1(4-0-8) 

Principles of Chemistry 
0 "' 1..:::.. Q,I Q.I ~ ,.. 9' .c:::i. d Q.l..c;:;\ d. 

lJ'Yl'W 1 lJ'Jlll ilH't':lJ'l"l'W 'Ii t m \I bl''Jl\I tl!'1f1\91 'J tl'W 'lltl·HJ~ \91 till bl'lJlJ\91 'lJ tl\l'lil \9J \911lJ\911 'J1\ITI11'J 'Ii ll'J ! 'J'l"l 'J 

!C)J''W!'Y!Vi'rltm~'li1\91U'Yl'J'Wclfi'W ~'WTI~!flli Uflbl' 'IJ'eN!'l1TI1 bl'l'JTI~mmm~'f'ltl(Jf;ltJ(jfl 'Utl\IU~\I 'ilTI'Wfflbl'\911 • 

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-105 0.5(0-4-2) 

Principles of Chemistry Laboratory 0 
~ Q.J QJ ' 

1'lfl'U\lfl'l.Jfl0i! : 

Prerequisite : CHM-104 Principles of Chemistry or Corequisite 
• y 

f11'J'VI ~r;i t1\ltVf t1 Nni1 f1'El ~DQ lT~m'JVi'W 511'W'VI1\1 t f'l li 

Experiments related to developing basic laboratory skills. 

-~------ -- ---
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CHM-111 1(3-3-8) 

Organic Chemistry 

~ Q.,I QJ ' 

1'll'l'lNfl'Uil~'W : CHM-102 AfliJ~1 ~hJ '11~tH1tJ'Wfl11J~tl'W 
"' 

Prerequisite : CHM-102 General Chemistry or Corequisite 
. . " 

M'1tim'.itrn~'Vlf"J'fl~~1 ti.l'llel'ltfli1~u'Vl1~ m'.lt1CJti~eluti~m\?lnel1Clfmelj~u '.l1uvl-:ift:1Jtl~m-:imt1 
QJC), .c:1. .... I C!t.C),C), .... I C), ..:::!. r1 .... 1 • C), rl o 

m vi u ti~ ft:IJ 11\91'Vl1-:i1fluuti~1J um t11'IJel'lm'.I1J '.I~ n el 11 erw 'Vl '.I CJ1J '.I~ !fl 'Vl \911\l "l m'.!11m1~'11 u ti~ 'ill u u nm'.! 
. " 

U'.i~flel1J~'W'Vl1~ m\9111 el! el lClf!'JJel1~u -!ft~ 'lmJ uti~fll'.i'Vl~'1el'l!nt11ti11m~111um'.!Vlu211u'1'11-:iu~tl~ 

Principles and general theory of organic chemistry, nomencleture, stereoisomerism, physical 

0
, properties, chemical properties and reactions of organic compounds, identification of organic compounds, new 

materials and experiments related to the fundamental techniques in organic chemistry laboratory. 

CHM-231 1(3-3-8) 

Physical Chemistry 
~ v v I 

1'll'l'U\lfl'Uil~'W : CHM-102 AfliJ~1 ti.I '11~el!1CJ'WflTIJ~tl'W 

Prerequisite: CHM-102 General Chemistry or Corequisite 

11 'Vli1 lfl11:1J '11 :IJlCJ'IJ el'l i'trn fli11.'.Jf-:iVJ -ff tiff ufl bl'U ti~-e;iru '11 vii;i fflbl'\9l{miJ ft:IJ~i;i 1'!]fllfl ui;i~m'.li;i ~mCJ 

ftu~mfliJui;i~ft:1J~'1'1Jel'l ! elelelt.1~1-:i"'] 'l u bl'l'.iti~tiw 'il'1'Wfflft\9111fliJui;i~ni;i !ni.l~n1en ftu~i;im-:iifliJ ! vl.rl1 

' " 
vii;ii\9lm-:iifl iJ ! vl.rl1 trn~ m'.i'Vl ~ti el~!n t11ti11m~111u m'.i 1i1el-:i~u 'Vl 1-:iu ~tl~m '.I !fl iJ 1 ~-:i VJ ff tiff 

Introduction to physical chemistry, gases and thermodynamics, phases and solution equilibrium, chemical 

Oand ion equilibrium in the solutions, chemical kinetics and reaction mechanism, electrochemical equilibrium and 

dynamics and experiments related to the fundamental techniques in physical chemistry laboratory. 

CHM-232 
QJ ct .q ~·.q t! 

'Ynl il!fl'lU 'II \jyftf ili;l' 1(4-0-8) 

Principles of Physical Chemistry 

.q Q.,,I OJ ' 

1'lll'U\lfl1Jil~'W : 
"' <=I CHM-104 '11'1tl!fl'JJ 

Prerequisite : CHM-104 Principles of Chemistry 
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'lJ 'Vl i'J 1m1:1.J'l1 :l.JlCJ'll'f:Ml'lfl!fl iii~~ Wff flff wi-m rn~~tu '11'1"l blfflbl\Pl f ifl ii m.J ~bl l!JfllflUbl~bl:l.J ~bl bll'J 

bl~mCJ b1':1.J~b'l!fliiirn~b1':1.J~bl'llti~ 1tititi'W1 'Wm'Jbl~mCJ 'ilbl'Wffl'fflPlfifliiubl~flbl lflilijn~ m !C]j'bli:l'iflii1 'Yl.Yh m.1 

\Olbl'Vll~!flii i 'Ylvh 'l"lbll\Pl'Vll~!flii i 'Ylvh • 
Introduction to physical chemistry, gases and thermodynamics, phases and solution equilibrium, 

chemical and ion equilibrium in the solutions, chemical kinetics and reaction mechanism, electrochemical 

cells, electrochemical equilibrium and dynamics and experiments related to the fundamental techniques in 

physical chemistry laboratory. 

CHM-233 

.:::::.. QJ QJ r 
1'lfl'lJU11JfWll! : 

Principles of Physical Chemistry Laboratory 

CHM-105 iJij1J~flTH'l~fUfliJ 

Prerequisite : CHM-105 Principles of Chemistry Laboratory 
. . "' 

fl 11 'Vl \OI bl ti~ i VI ti 11 mn CJ1n'lJm~'lJ1'Wm1iijti~<JI'W'Vl1~iJii11~ m 'Ji fl ih ~ ~ YJ -ff fl if 

0.5(0-4-2) 

Experiments related to the fundamental techniques in physical chemistry laboratory skills. 

CHM-243 1(3-3-8) 

Analytical Chemistry 

.:::::.. QJ QJ r 
1'lfl'l.Mfl'lJfHll! : CHM-102 !flii~1liJ !!bl~ CHM-103 iJij1J~fl11!flii~1liJ 

Prerequisite : CHM-102 General Chemistry and CHM-103 Principles of Chemistry 

Laboratory 

0 

"' "' "'"" o' "" "'i . "" "'i - I"" u '11bl flfl11 Ubl~'Vlf]'.El.Q 'lltl~!fl:l.J1!fl'J1~'11 fl111! m 1~'11 i \OICJfl11\Pl fl\Pl~fltl'W fl111!fl11~'11 i \OICJIJ'J:l.Jl\911 

fll'J l 'Vl!'Vl1\Plfl'J\PH'l.Jbl fl11 l'Vl!'Vl1\Plbll'JiJ1~fltl'l.J!~~~tl'W fl11l'Vl!'Vl1\Pl1\0ICJfll'J\Plfl\Pl~fltl'W fll'J l 'Vl!'Vl 'J\PlU'l.J'l.J~ 
. "' 

\Oltiflcif m1i!fl'J1~l'11 \OICJ1 '*ifl1ti~i'.iti l1~'Vll~ 1'Yl~l!flii bl!ilfl 1'Vl'Jbl1 flil Ubl~ 1mm 1 'Vlm1VI ubl~fl11'Vl\Olblti~ 
. "' 

!n CJ1n'l.J m ~ 'l.J1'W m 'J !Dti~<Jl'W m~ iJ i]lr~m'J ! fl iiiifl 'J1~l'l ~ 

Principles and theory of analytical chemistry, chemical methods of gravimetric and volumtric analysis, 

instrumental methods, neutralization titrations, complexometric titrations, redox titrations, electroanalytical 

methods and chromatographic methods and experiments related to the fundamental techniques in analytical 

chemistry laboratory. 

---- ----------------- -
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CHM-251 4(4-0-8) 

Principles of Biochemistry 

CHM-111 tfliiU'U'Vl~cJ Ufl~ BI0-101;}11'V1Vl1 M1t1 BI0-103 ;}11'Vlmtt1iiJ 

· Prerequisite : CHM-111 Organic Chemistry and BI 0-101 Principles of Biology I or 

0 

BI0-103 General Biology 

j/d, di ~ y Q,1..c:::i, .id. .id. .c:I 0 111 ~ 
m1lJr1rnmJmt1..:i~u ffllu~m..:i1fllJ1rn~'Vl1..:i'!l'1ml"l'llt1..:i'll'11llrnfJfl m'J'Vl1..:i1u'lJt1..:irnu ifl)j'lJ tm'Vl 

ut1i1CJflJ'lJei..:imM1'J m~u1u m'Jir'..:i1m1~r1m1P1t11f1i1un 1 iJ'Jwu ~rn11llu m'Jmm.Jllm~u1um'J 1m'Vlut1 
' ' ,, 

i1~ll ;}11llrnfJf!ti'U"l Viu1ffu i 'il mrnff1P1..:it1t1rnrn~nnri1v'Vlei1P1.fi't1\jfl'Vll..:i'Wu1Fl'J'Jll i 1f mtfl~!'Vlfl Ufl'W'U 

di 'J)i "'1 'J) "' "' jll'U'Vl ']j' 'Ufll'Jfl'f)'l:ll\Pll'U'll'1!fllJ 

An introductory course to biochemistry, chemical and biological properties of biomolecules, enzymes, 

metabolism of biomolecules, hormones, metabolic regulations, other biomolecules of some importance, expression 

and transmission of genetic information, viruses, basic techniques in biochemical studies. 

CHM-252 0.5(0-4-2) 

Prineiples of Biochemistry Laboratory 

.Cit, Q.I Q.J ' 

1'll'l1Nfl'Uflflt! : 

Prerequisite: CHM-251 Principles of Biochemistry or Corequisite 
' ,, 

fll'J 'Vl \Plfl tl'l ! V!t1 Nf1ll f1'.l:l~iJ ii u~m'JV!'U ! l'U 'Vll'l '11 ~f1;1!flii 

Experiments related to developing basic biochemistry laboratory skills. 

BI0-101 1(3-3-8) 

Principles of Biology I 

uu1~\Pl'Yl~f1m..:i;}11'Vlv1 1f!ii'llei..:iii;}1~ tf1Hff~1..:iuf!~'Y!Ul~'Ut1..:i1C)j'fli1' l"l~..:i..:i1wiu;}1~ 'Y!~ffW'U~ 

mirn { ill'll'Ulfll'J'lJtl'l~ ..:iii;}1~ iJ i]m Vl'J~W:h-:i~ ..:iii;}1~ nu~ 'l!! 1\Pl~tllJ fll'J'Vlmrn..:i lw Mti..:iiJ i]u~m'J 

Biological concept, chemical basis oflife, structure and function of cells, energy oflife, principles 

of genetics, evolution, interaction between life and environment, experiments in laboratory. 
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BI0-102 v"" ... 'l-Hlfl'lf11'Ylf.ll 2 1(3-3-8) 

Principles of Biology II 

~ vvT a..od~ 

1'lfl'U..'.lfl'lJfl8U : BI0-101 l'i'1fl'lfT'J'Yl(J1 l 

Prerequisite : BI0-101 Principles of Biology I 

111'JJ'W1flT:i'llti'lfl11:J.Jl'imfll'im(J'll'eNE.:ili;1\91 m1:J.JU\9lfl~1.:i•1rn.:iE.:ili;1\9m~:J.J~H'l i~uti 1vrrn11 

i i "" "'~ 1IJ <!! "' "'i 31 31 d .J A "' "' <!! re:J\91 !'l"l':i'Ylbf\91 TI'l !'il 'l"l'lfU'1~ff\911 !ff:i'lbf':il'lU'1~l'i'Wl'Yl'Utl'l!'WtlWtl tl1(11~U'1~1~UUtJ1(11~'Utl'li"l'JH!'1~'Utl'l 
., 

ff\911i'u~.:i m':imrnti.:i 1 uirti.:iiJi)tl'~m':i 

Evolutionary history of biodiversity, diversity of organisms-prokaryotes, protists, fungi, plants and 

.animals, structures and functions of tissues and organs and organ systems of higher plants and animals, 

experiments in laboratory . 

BI0-103 
.:::t"" ~lJLI 
'lf11'Ylf.ll'Yl1 m 

General Biology 

1(4-0-8) 

uu1~\9ll'i~flY11.:i;11'Ylm !flli'llti.:i;i\91 1m.:irr!1.:iirn~Mtl'1~'UtiWlfitrl' i"l~.:i.:i1unu;1\91 l'i~flVi'u~ 
o' J!::1o a.I d ~d~ ,.. jl 31 d ~ .a a.I QJ .i:!:l 

fflbf\911 111'JJ'Wlfll':i'Utl'lff'l:J.J'lf1\91 !ff:i'lff'.il'lml~l'i'Wl'Yl'Utl'l!'WtlWtl tl1(11~U'1~1~UUtJJ(J1~'Utl'l'l"l'lfU'1~'lJtl'l 
., . . 

ff\911i'u~.:i ui)n1(111~l'l11.:ii1.:ili;1\9lnui1.:iu1\9l"'tl:J.J 

Biological concepts, chemical basis of life, structure and function of cells, energy of life, principles of 

genetics, evolution, structures and functions of tissues, organs and organ systems of higher plants and animals, 

interaction between life and environment. 

-'"""""" .:::t"" ~ lJLI BI0-104 U{)'lJ~fll'l'lf11'Ylf.ll'Yl1 m 0.5(0-4-2) 

General Biology Laboratory 

~'lf1il..:J~'Url0u : mo-103 ~1iY1v1~1 iu l'i~tii~vuf11ufinu ., 

Prerequisite : BI0-103 General Biology or Corequisite 

fl11'Yl\91'1ti'l 1 uirti.:iui)tl'~fl11!~tl!ff~:J.Jfl111lf1 'Wl'lf1~1l'Yltl1~1, iJ 

Experiments in laboratory to complement general biology. 

? 

0 

O· 

.. 

·" 



.. 
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BI0-105 1(3-3-8) 

Cell Biology for Health Sciences 
'JI , " ' 

. ff:JJtl'~vh,1 iYl'W 'U'fl,:UG)fi'J£ V\lfl U 1:::f1'fl'IJ!fl iJ-rl'W iYl'W 'U'fl\lff \liJ;i\Pl VH1\l\ll'W ;'Ji'lll'l f111 . . . 
• llJ <1'9 "'"I 'I !JJ !JJ d ,A !JJ o' "'· I 

'Yll\ll'W'UV\l!'fl'W &GJf:JJ &'Wm:::t11'Wm1muV1mrnGJr:JJ &fl1\l'ff11\l!!i'l:::'l1'Wl'Yl'UV\IWV'l1:JJ!GJfi'li'l!!i'l:::v\lflu1:::f1ntJ 
q 

1rn:::m11fl~V'W itt1'UV\l!GJri'l£ 1~.0m'UV\l!GJfi'!£1rn:::m1mm.ium·n~t1 t1P1Ui'l:::mm11tl,J'llV\l!GJfi'1£ m'J~v 
m161HJ\l!G)fi'J£ •1rw~'llV\l!G)fi'l£i'W1d'v1tv ~\1~1'11ir1'1n~1 rn m~~~1~v1rn:::m11P11CJ'UV\l!G)fi'J£ .tJfi~un'W . ., 
t 1fl m1fff1'fll!GJfi'l£t~m'YlffWfll'il\l"l 'Yll\1;11'YICJ1 f1U'Yl~i'IV\l 1 'WM'V'IU~tl'~m11-rlv'Vi'\9JJ'Wll1'f1'fl:::1i'.iv\I 

~o ~asic properties of cells, th~ chemical basis of life, bioenergeti~s, enzymes. ~d metab~lism, 

· structure and function of cell membrane and mtracellular compartments, expression of genetic information, 

protein synthesis and sorting, cytoskeleton and cell motility, cell cycle and controls of cell growth and 

development, cell communication, types of cells in tissues, pathogen, infection, nacrosis and apoptosis, 

immunity, visualizing cells by biological techniques .. Experiments in laboratory to develop basic skills in cell 

biology. 

BI0-106 
" -•"' "-""' J""' "' <!I v u{]1J\>lfll':i!CJfim'ln1Timma..:i\>lt1 

Introductory Cell Biology Laboratory 

Prerequisite : BI0-105 Introductory Cell Biology or Corequisite . ., . 

m1V1~mN 1 'W M'v'lu~tl'~m11-rlvm1:1Jfl11:1Jfi'Wi'lf11GJfmf ;1iV1t:n11iv'll'i''W . 

Experiments in laboratory to complement Introductory Cell Biology. 

BI0-201 

~ Q.J QJ ' 

1'll'11J..:Ji'l1Jf)flt! : 

Prerequisite : 

Marine Biology 

mo-102 ttil'n;1i'YlCJ1 2 tt~v mo-103 ;1i'Ylcn~1 iu 

!rn::: BI0-104 U~tl'~m1;1i'Ylcn~1iu 

BI0-102 Principles of Biology II or BI0-103 General Biology 

and BI0-104 General Biology Laboratory 

0.5(0-4-2) 

1(3-3-8) 

--~------..; 

,:.:·;'!-·"' 
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31.,. "' 1 9J .... I Q.l..::i. ~I o e!l d .:::. 
'fl 11l.l'J'll'11'Vlm'Vl1~ 'Vl g;: t 1:1 'W 'Vl f11'11 'W lJ 'J g;:1191u 1:1g;:'fi 111.l t lJ 'W l.l 1 'll el'l f11 ':i m ':i1'il img;: ft'f1'El 1'.tn1'Vl CJl 'Vll..'.l "' l q "' 1 .c:::S. ..::i. ..::.\ O -=s,..:::::i, _d ..c:!. .c:::!-C:I. I 1 

'Vl~rn 'fl1rn11mn11mCJ'Vll..'.J')j''Jfl1V1 t.J'Vlg;:rn ')j''J'J'VlCJl Vlt]l'lm"Jrnrng;:m"Jl'll'J~'}j'1\91'\Jfl..'.lb1'..'.ll.l')j''J\911'11~"l 'W'Vl~rn 

., ., 1 9} ti d..:.el. !J) .Ci,Q.1-C:\ 

ft'f1CJfl1V1'\Jfl..'.l'Vl':iV1CJ1m 'W'Vl~rn m"Jhtl 'J~ ACJ')j't.JU1:1~v-i1:1m~'VllJ'Vltnl'l'll'W f11':i'Vll'ITifl..:i 1 'W'l1fl..'.lU!]lJl'lfl1'J u1:1~ 

fll'flbl''Wll.l 

All aspects of marine biology, history of marine biological studies, marine biodiversity, bioiogy, 

behavior and ecological habitats of marine organisms, potential uses of marine biological resources and 

their impacts, experiments in laboratory and field trips. 

BI0-211 

~ Q.,I QJ ' 

"J'll'11Mi'l'Ufl8'U : 

Prerequisite : 

"' "" 'iH1'll"J"J 'Yim 
q 

Microbiology 

BI0-102 mfo~h:i'VlCJl 211~-eJ BI0-103 ;1l'VlEJ1~1itl 

U'i:l~ BI0-104 U~U~fll'J;1l'VW1~1iU 

BI0-102 Principles of Biology II or BI0-103 General Biology 

and BI0-104 General Biology Laboratory 

1(4-0-8) 

..::.\ e:J,,t/ .c:::!. -C:\ QJ a' QJ I..::.\ do' i 9} 9) .d 
A 'i:lf1 '\Jfl..'.l 'il'i:l'W 'Vl 'J CJ b('J'J1'Vl CJlU 'i:l~VI 'W 1ift'lb1'\91 'J fl1'j'iil'l11lJ11'l11 lJ 'ii 'i:l'W 'Vl 'J CJ i 'fl Hbl''Jl..'.l U'i:l~'tt 'Wl'Vl '\J fl..'.] 

q q qJ q 

..::::i. do' .q do' ..::::i. da'9} ti 
'ilTI'U 'Vl'J CJ fll 'J'fl 11J'fll.l 'il'i:l 'U 'Vl 'J CJ lJ 'Vl lJl'Vl'\Jfl..'.l 'il 'i:l'W 'Vl 'J CJl'll 'U fll'J U Vl'Vl CJ fll'J !fl'EJ 191 'J fll'lbl'l'tt m':il.l 'eJ1111'J U'i:l~ 
q q q q q 

d 31 
bl'~H11'l'i:lfll.l 

World of microorganisms, physiology and genetics, classification and determination of microorganisms, 

structure and :function of microorganism, control of microorganisms, roles of microorganisms in medicine, 

agriculture, industry, food and environment. 

BI0-212 1' ~illl fll 'l 'iJ'1~h1Tim 0.5(0-4-2) 

Microbiology Laboratory 

.e:t. QJ QJ ' 

"J'll'l'lJ~i'l'lJflB'U : 
d .::it. l:!:I. d IQ.I 

BI0-211 'iJ'i:l')j''J'J'VlCJl 'tt':ifl!'JEJ'UfldlJ'flf1'U 
q "' 

Prerequisite: BI0-211 Microbiology or Concurrently 

m'J'Vll'l'i:lfl~ 1 u~-eJ..:itlau~m'J i~mbl'~l.l'f111l.lf1 u1')j'1~1:1;11'VlCJ1 

Experiments in laboratory to complement microbiology. 

·-- ----- --------------------

~ 

-~ 

o-

() 

-· 

;' 
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BI0-231 

..::::.,_ Q.I' Q.I' ' 

1'1fl'U..:Jfl'l.Jflel'l! : 

Prerequisite .: 

29 

Invertebrate Zoology 

mo-102 11~n~1i·vw1211~ei BI0-103 ~1i'VlCJ1rt1i1' 

um~ B10-104iJfiu~mJ"~1i'Vlmrt1111' 

BI0-102 Principles of Biology II or BI0-103 General Biology 

1(3-3-8) 

and BI0-104 General Biology Laboratory 

~11'VlCJl'Ufl..:Jffl'lfl1H'.im~~flLY'W'l1~..:i~1fliHYm~n l u hl~:wl'i1..:i"l l'lt]~m1:u f111:uiflufl~ m1 
dt d ,.. CJ) I 4Q.Jr/ Q..11 d G'J.I 

1rnrn u 'Vl u~~1~1111 i m ..:i ff'Jl..:J'Ufl..:J 11..:imCJ 1~ uuffUl'l'W ~ 1~11 U'UUfll CJ m1 irn mil~CJ'WU fl ff 1~1111m1ilu 

m1111 ~fl'.EIW~'Vl1..:iunft'i'VlCJ1u~~m11ilPl~1uu n fll'J'VllPl~fl..:i l uM'fl..:i1'fiu~m1 u~~mflffu1:u 

o; Biology of invertebrates, habitats, locomotion and body structures, reproductive systems, excretions 

- and gas exchanges, feeding aspects, ecology and classification of invertebrates, experiments in laboratory 

and field trips. 

BI0-240 

..::::.. Q.I' QJ ' 

1'1fl'U..:Jfl'l.Jfl0U : 

Prerequisite : 

Botany 

BI0-102 '11~f1~11'VlCJl 2 '11~fl BI0-103 ~1i'VlCJ1rt1iiJ 

1rn~ B10-104 iJfiu~m1;11'Vlenrt111' 
BI0-102 Principles of Biology II or BI0-103 General Biology 

and BI0-104 General Biology Laboratory 

1(3-3-8) 

f111:uf rt1i1'1rlCJ1tiuff'wi1ui'VlCJl mCJifllfl i'VlCJl ff'11i'VlCJ1 ui 1ft'i'Vl CJl nn1i1Pl'11:U1\Pl'l1~U~~ 

()1WJu1m1 m116*1'1~ 1CJ'lfu 111nVl'lf m1'Vl\Pl~fl..:i l uM'fl..:iufiu~mrn~~mflffm:u 

General principles of plant morphology, anatomy, physiology, ecology, classification, evolution 

and uses of plants, experimental in laboratory and field trips. 



BI0-250 

~ Q..I Q..I ' 

1'lfl'lJ\ifl'l.lfl-el'U : 

Prerequisite : 

30 

Principles of Ecology 

B10-102 11irn;1i'Vw12111't1 B10-103 ;1i'Vlm-vt11u 

u"::: BI0-104U~U~flll;1l'Vltlltt11u 
BI0-102 Principle of Biology II or BI0-103 General Biology 

and BI0-104 General Biology Laboratory 

1(4-0-8) 

'l.l 'Vl'l.ll'Vl fl11llffll'W''Wn'J :::wh:J ~ ..:in;1\9ln'l.I~ ..:JU 1~tltill U! 1ffl'Vltl1U 'j~'lflfl'J fl 11:1.Jffll'W' 'W n'J:::1111..:i 

~ ..:i n~i\9l'lfu ~i~ v1fiuu"::: ~ 1..:i 'lfil~ ilnrYi'Vlt11•1rn..:i'J!ll'lf'W 1111 till'lfil ~ ~1..:i "1 'J:::1111ilnrY m'J u 'J::: ~nl91' 'Vlq1:1 ~ 
'Vll..'.llJ !dffl'Vl tll 1u!6*! u fll'Jflfl'.l:lliJT.ll'\11~ ..:JU 1~tltillU":::fll'Jtl'W fo1'1' 1i'J';ilJ'lf1~ 

u q 

Interrelationships between organisms and their environment, population ecology, intra- and 

interspecific relationship, ecology of communities, different biomes, ecosystem ecology, application of 

ecological theories in environmental problems and conservation biology. 

BI0-251 

~ QJQJI 

1'lfl'lJ\ifl'l.lfltl'U : 

Prerequisite : 

" ... ... 0 

'Ul1ff1'flm'YIH'U1 

Aquatic Ecology 

B10-102 11i:rn;11'Vw1 2 11~t1 B10-103 ;11'Vlv1tt11u 

irn::: mo-104u~u~m'J;1i'Vlv1tt11u 

BI0-102 Principles of Biology II or BI0-103 General Biology 

and BI0-104 General Biology Laboratory 

1(3-3-8) 

,, ,, ,, 
U'J:::1~fl11ll !~'W lll'llti..:iilnffi'Yl t11'llt1..:iil1 irn:::r:iru ffllU~'llti..:iil l'J 1ll~..:J1{111m'llti..:itl1 U'J :::m'Vl'll ti..:i 

j} 'JI I j/ 

u mi..:i i11\9l"t1~ 'il'W fl ru i:r n1:1ru:::irn:::ff ml"lu 1~ tltill'll ti..:iumi .:ill 1'lfil~ ~1..:i"l u 'J:::'lf1fl ll'llti..:i ii ..:i n;1\91i'WiJ1 irn~ 
ti I jJ j/ I I jl 

fl11:1.Jir'll'W''W'fi~tin'W 'J:::1111..:iii ..:in;1\91 ! uiJ1u":::v'Vl nl"l"'llti..:iflru fflJU~'llt1..:iu1Vin~t1-CT..:in~1\911'WiJ1 · 1"1"1\91';1 
q ,, 

'llti..:i 'j :::1111il 11ffm..:i u 1 m'J'Vl~"ti..:i i 'W 11' ti..:iiJ i)u~m'J irn~mfl ff'W 1:1.J 

History of aquatic ecological studies, water properties, hydrosphere, hydrological cycles, different 

types of aquatic environments, biological and physical aspects of aquatic communities, aquatic community 

dynamics, experiments in laboratory and field trips. 

0 

0 
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BI0-252 1(3-3-8) 

Marine Ecology 

l'lflU~rl1JftOU : BI0-102 l1~fl;1i11Wl 2 l1~tl BI0-103 ;1i'VIV1~111' 

• mi~ Bro-1041'~u~m1;1i'Vlv1~111' 

Prerequisite : BI0-102 Principles of Biology II or BI0-103 General Biology 

and BI0-104 General Biology Laboratory 

fl 11llffl1Vl 'W -£1~ M-:iVJ k~ iJ;il'l 1rndJ 'ii 1) tJ~ ~ !! 1\0l~till 'l 'W 'Vl~rn 1fl1 ~'ff~l~!! 'f'l~fll Hll~l'W 'Utl~ 1 ~'IJ'IJ 

iJnft'Vll~'Vl~m111111~1~"1 m1M~m1v'W mrn1m1 m1riw'Vlti\Oll"l~~~1'W 1 fl1 ~ir~1~1rn~l"lri1'~'lltl~'J.!ll'lf'W 'l 'W 

'l 
'J/_ ( ') o' o' I ~ 'J/ 'l _, o' "1 <> 

" . 'Vl~rn m1 'lfIJ1~ iEJ'lf'W'Vll~'Vl~rn i:-irim~'Vl'IJ'illflll'l-.fE1EJl'ltift~!!1\0lriti11 'W'Vl~rn fll'.iIJ'.i~~fWl'VlfJ'EltJ'Vll~'W!1ff 

0 i'Vlm 11''l orl 'Wm1fim>11ihym~ ~ u 1\0l~ti1111ri~m1ti'4 f nil]j1rn'lf1~ fll'.i'Vl\Ol'f'l ti~ 'l 'W ,rti~u~u~m111ri~mflft'W111 
Intertelationship between organisms and their environment in the sea, structure and function of 

different marine ecosystems, nutrient cycling and energy transfer, structure and dynamics of marine 

communities, use of the sea, human impacts on marine environment, application of ecological theories in 

solving environmental problems and conservation, experiments in laboratory and field trips. 

BI0-253 1(2-6-7) 

Scuba Diving for Underwater Biological Research 
' ii JI JI 

!!'W~il11fiv1n'IJfll'.i~TWl fJUfllW~l~ "] 'l'Wfl11~1Ul 'Vlfl'El~rl1Mf'Ufl11~1Ul i'VIV1fflffl'l1iirnfu 
ii ' JJ ii 

m1~1il1 fl11m~1 'l 'll1fiv1ti11f11111~'W ir'11i'Vlv1m1~1il 1 m111~11i:-i'Wm1~1t1111ri~m1u'WYin mrnti' 

0 ,, o: ~ 'JI ~ 'l d v a.1 • ~I ii "1 
i'ltyl11 l 'Wm1~Tw1 mrn1tJ111ri~ir~111\0lriti11 !'Vlfl'Wfl 'Wfll'.i!fl'IJ'lltilqj'f'l!!'f'l~\911ti1:.11~ m1~fl~Tw1'Vl~ 'Wft'.i~ 

uri~l'W'Vl~rn 

Introduction to SCUBA diving, snorkeling, deepwater diving, diving gears, diving skills, scientific 

principles of diving, understanding pressure and physiology of diving, diving and underwater environment, 

techniques for underwater data and sample collecting, diving practice and open-water diving. 
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BI0-271 1(4-0-8) 

Cell Biology 

~ QJ Q.J ' Q.f .::::! .::::! 

"J'l111Hfl1Jfl6U : BI0-251 '111:1fl'lf'J!fl'JJ 

Prerequisite : BI0-251 Principles of Biochemistry 

"' ~ " "' 'l 'l 'JI 'JI d ,,j 'JI " " ! 'Vl'fl'W 'fl fll'jftfl'l:ll'\JV'l !9i'1:11:1LL'1~ 1lH1:1fl1:1 'lf"J !:l.Hl:lfll:l ! 'fl'j 'lff'.i1'lU1:1~'11 'Wl'Vl'\J V'lWV'tt :l.H9i'1:11:1Ul:l~V'l'fl • • • 
iJ'.i~flVlll'i l'l''l fll(J 1 'W!9i'1:1~ 't'l"''l'll'W 1 u !9i'1:1~U1:1~!'JJU 'VlllVilCJf'JJ 1 m 'lff~l'lUl:l~fll'j 'fldllfJ'JJ fll'j u ff ~'l'fl 'f)fl 

'IJV'l~'W !'Vl'fl 11111:1ii~1~u1v i'!]~fl'.i!9i'1:1~ fl1'.i'fl1'UfJ'JJfl1'.i!~'LJ 1~u1:1~m11'il~tl.J'UV'l!9i'~~ t9l' 1 'Vlff1rn1:1~1:1u1:1~ 
I " Ji ' " " J A fll'.i!'fli1V'W l '111'.iiJ -:/1.,:i1rn~fll'.i'll'Wri'lfll(J1 'W!9i'1:11:1 fll'.iffflffl'j'j~'l111'l!9i'1:11:1 fll'.i~1tJ'IJV.:J!9i'1:11:1 !'WVWVUl:l~ ... 

Techniques in cell and molecular biology, macromolecules, structure and function of the membrane 

and cell organelles, cellular energy processes and metabolism, structure and expression of genes, DNA 

technology, cell cycle, controls of cell growth and development, cytoskeleton and cell motility and shape and 

intracellular transport, cell communication, apoptosis, tissues and cancer. 

BI0-272 

~ QJQJf 

"J'lf11J'lfl1Jfl6U : 

Prerequisite : 

Plant Molecular Biology 

BI0-102 'tt"'fl:j}"Ji'Vlm 2 'ttlV BI0-103 :j}1i'VltJTtt1 l iJ 

Ul:l~ BI0-104 iJi)1J'~fll'.i:j}1i'VlCJT~'J tiJ 

BI0-102 Principle of Biology II or BI0-103 General Biology 

1(4..:o-8) 

0 

and BI0-104 Ge:µeral Biology Laboratory 0 
1 m 'lff~1.,:i1rn~m1uff~._:ivvfl'IJV'liiu-Yl'lf 1~m~ 't'll~~1~tJ1.u'v._:ifi'LJfll'.i!'il~tl.J!~'LJ 1~ fll'.i~V'Uff'W V.:J 

"I ., 'l I ~ OJ "' _,j 'J "I _I ./'] 'JI 'JI 
'IJ'fJ'l't'l'lf'.i~~'LJ !'JJ!'1fll:l~'flu'il 'iltJflW'W'flfl'Vll'lfll(Jfll'WUl:l~'lf'Jfll't'l fll'.iff'flffl'.i ! 'W't'l'lf fll'.iU'.i~(Jfl~ ! 'lf'fl'Jl'JJ'.i'Vll'l . . .. 

Plant gene structure and expression with emphasis on growth and development, plant gene responses 

to physical and biological factors, plant signal transduction, applications and current topics in plant molecular 

biology. 
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BI0-321 

Genetics 

i'l11li~r1miflu : BI0-102 11irn;11·vw12111ti BI0-103 ;1i·vm1~1 !ti 
mi~ BI0-104 tl~u~m1;1i'Vlcn~1 !ti 

Prerequisite : BI0-102 Principle of Biology II or BI0-103 General Biology 

and BI0-104 General Biology Laboratory 

1(4-0.:.8) 

11ir flfll'JriW'Vlfl fl~ fl11W~ 'Vll\IW 'W 'lifl'Jrn '11~ fl fl 11:1.H~'W 11 ti! ~!!rl~fll'J'Vl f!fffl'U m-eJ~ 'JTff'J'W 'V1l\!Vlu1i 
• . q 

m1:1J Vl'u ~m1:1J'llti"111"lff m1i~ti:JJ1cNrium111 'lli'itl~i:.ru m111fl11~M'111~11mil.;i ~u m1nriwVl'u TI'irn~riti 
mrnmi:.rVl'ui nu1tl~i:.ruut/r1.;i'Uti"11m1:JJ 1GJf:JJ 1m 1tJ 1CJl':JJ'Wti'W~ir<U'.;in4u m111m1~tt1V1~n'1 m1riw 

O 'Vltif!5~11w~~~.;i~:mw wu~ffl~~{tl1~'lf1n~ wu~ff1:~{1~~u 1m'1fJrl !'Vlfl 1u 1ritiwu~1mmrn wu~ 
ff1 ff ~'J m11'il1ty 11WJ'Wl fll'J:IJ'411 mrn~:JJ '411 i:.r'VI u ~fflff ~'J 

Principles of genetic inheritance, probability and test of genetic ratios, genetics of sex linkage and 

crossing over and analysis of genetic alleles, mutation and mutagen, chromosome changes, chromosome 

nondisjuction, pedigree analysis, quantitative inheritance, population genetics molecular genetics, genetic 

engineering technology, developmental genetics and human evolution and genetics. 

BI0-322 0.5(0-4-2) 

Genetics Laboratory . 

.q Q.J Q.I ' 

1'tl 1'1Ni'l1Jflfl 'I-! : 
QJ o' C! ..:::I I Q.I 

BI0-321 Vl'W'lifl'lff~'J 'H'Jfl!W'Wfl'J'Uflfl'W . ~ 

Prerequisite : BI0-321 Genetics or Corequisite 

Q m1'Vlf!riti.;i 'l uttti.;itl ~u~m11~ti1tr1:1Jfl11:1Jf'l ui'lf1wu~ff1ir~{ 

Experiments in laboratory to complement genetics. 

BI0-323 1(3-3-8) 

Molecular Genetics 
Q,I .d. .d. QJ rl 

CHM-251 'Hrlfl'lf'J!fl:IJ Uri~ BI0-321 Vl'W'lifflff~'J • 

Prerequisite: CHM-251 Principles of Biochemistry and BI0-321 Genetics 

.d. Q.I rl~ .d..::::.. ..:::i. d'.:::t d 
'Vlt)1l~!!rl~ 'Hrlfl!flW CVIVI 'W!l'W 'l u fl'j~'U'J'Wfll'J!'Vlfl 1u1 r;}l:)'jflfl:IJl.J!! 'W'W'Vlfl!fl'WW 
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1 d"" o o 'i- I "" "' 'l 31_ ( 'i <I "' 31 ., <I ., 'i 
!'tt"1'Vll.Jfl11l.J\Jl!'W1~il'l f11'j'V11 rnWl'W1rl'1m'j:i.J fll'j t'J11J'j~ tCJ'l1'W'IJ'eJ.:j!'VJfl'Wfl\Ol1'W'W'W'.Brl'Ti:'f\91'j'j~\Ol11 tl.J!1;lfn'l .. . . 
1'W!'Vlfl 1'W11:1eJ;1fl1'W f11Hl11Jfll.JU1:1~'\ljc.J'.fi'j'j:i.J1'Wf11'jlic.Jtl1'W~'W'.Brl'Tl:'l'\91{'j~~111:i.Jmf11:1 fll'j'VJ\Ol{l'eJ.:j 1'W~'eJ.:i 

• • • 
uau~f11'j 

Theories and basic principles in recombinant DNA technology including gene ~election, gene 

amplification and gene expression both in prokaryotes and eukaryotes, site directed mqtation, protein 

engineering, application of molecular genetics in biotechnology, regulations and ethics in molecular 

genetics researches, experiments in laboratory. 

~ J ~~ 

4. i:Jl'Uli'lWV!flli:JV!'U!~~i:JfJVI 

" 
MAT-100 "' .,., 

'WU§IlUUi'l~~~i:J 0.5(2-0-4) 

Pre-Calculus 

,=s. " !l:1 r/QJ Q,I QJ " 0 oC\ ~ ~ rl Q.I 

'Vltl'll~!"lf\91 \9l'j'jf1fl'lft'\9l'j TI.:jf1'J1'WU'1~fl11:1.Jfl':i.J'W'W'.B 'il1'W1'W'\J'j .:i !'j'IJ1flW\911!m1~'tt Url~fllfl\91\0l 

" 
m1CJ i'l.:ini'Wrn'll~ilTtl'.:i riumjii:i.J u1:1~\91~1nw:W~ 

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

exponential, logarithmic, and trigonometric functions. 

MAT-101 &!i'l~~ili:J 1 1(4-0-8) 

Calculus I 

" ~ QJ Q.I ' 

1'1fl'lMi'l'UflBU : 
<!! QJ 

MAT-100 'W'W~1'WU'fl1:1'tjrlfl' 

Prerequisite: MAT-100 Pre-Calculus 

~~ ' .Jt Q.I rl y ... I rl ~ ... I~ QI rl ~ ... I <I 
rll.J\91 fl11:1.J\9l'eJ!'W'eJ.:i 'eJ'4'W'W'.fi'W'j'eJ:l.Jf11'jlJ'j~~f1\91 'Vltl'll~f11'j'tt11J'j'W'W'.B !'Vlfl'Wfl U1:1~f11'j1J'j~~f1\91 

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

MAT-102 

~ Q.I QJ ' 

"J'll'l'l.J~A'l.Jfltl'U : 

Prerequisite : 

Ui'l~i'lili:J 2 ... 

Calculus II 

MAT-101Ufl'1t)1fo1 

MAT-101 Calculus I 

1(4-o.;8) 

·e· 

~ 

·'ii· 

;;-

Q 

~ 

O· 

• 

.. 

" 

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

of functions of two variables, introduction to differential equations. 

MAT-103 1(4-0-8) 

Calculus III 

Prerequisite : MAT-102 Calculus II 

e:iumllf11~-:i eJ'Wflrnrvmrn{ 1rn~e:ium:u't'l11v{ fll'S"'Yl1il1wuli1~-:i\911rn'U !ff'W\91H 'S"~m11 mi~ 
q q q cu ,, 

V!uf,b i mJ111:iJ 3 :iJ~ !!fH'lfl~ff'UeJ-:JVJ-:i n'lf''Wmll\9J1uiJ'S"V1f eJllfll'S"iJ'S"~t1fl\9l' umrn~ff'UeJ-:JVl-:in'Jf'mi1nm\9leJ{ cu cu q cu 

Power series, Taylor series, and Fourier series, numerical integration, lines, planes, and surfaces in 

3-dimensional space, calculus of functions of three variables with applications, calculus of vector-valued 

functions with applications, line integrals. 

" .q.q QJ 0 

iltl\?l'U'W!A'J..!~in 1(4-0-8) MAT-110 

Introduction to Statistics 
,, 

'ffu~iiie:i-:i~u 'YltJ1laf111llil1'il~1i'.lu \9l1u1htj:u m'S"u 'ilmi 'il-:Jf111:ut11'il~1i'.lu'Ue:i-:i\911mhtj" fll'j 

u 'ilmi 'il-:Jf111llu1'il~1i'.l u 1~-:i1~\91,fll'j u 'ilmi 'il-:Jf111llil l'il ~1i'.luu1111 \Pi e:iide:i-:i m'S"'Jf'fll911e:iv1-:i flw1.h~mw ~1 

0 fll'j'YJ\PlffeJ1Jffllll~j!l'W 

Elementary statistics, probability theory, random variables, probability distributions for random 

variables, discrete probability distributions, continuous probability distribution, random sampling, estimation, 

hypotheses testing. 

MAT-111 

Prerequisite : 

Probability and Statistics 

MAT-101 umrn~'ff 1 
"' 

MA T-101 Calculus I 

1(4-0-8) 



36 

'VI t)'l:l ~fl i1iJil111~a~iaflv~ $\u ~1u iJ'j ~lJ fll'j !! 11 rnrn~fl11lJil111::: !rl'W 'llV~l91'1u iJ 'j~lJ 'Vlt)'l:l~'LI'Ylfll'j 
i'ii.u'1rirhurn:n~ fl1'joMfl~1v~1~ fl1'jiJ'j:::mwTi1 fll'j'Yl'fliYV'LI'i:YlJlJ~~1'W fl1'jl!m1:::r1m'jfl'flt1Vi:J .. .. ... 

Elementary probability theory, random variables, probability distributions for random variables, 

the central limit theorem, random sampling, estimation, hypothesis testing, regression analysis. 

MAT-142 1(4-0-8) 

Mathematics for Computer 

o' ll 31 "" .,., ., ., o' 31 "' o' "" 
\'J'j'jflfl'l'i:Yl'l ';i ! 'UV~l'l'W VI t)'l:l t)!"lfl'l -w~fl'll''W!rn:::m1lJ'i:YlJ'V'l'W 1j fll'jVl~!'Y!\9,j Nt'l'Yll~ flW l'lft'l'ftl'l'j 'VI t)'l:l tl 

Introduction to logic, set theory, functions and relations, mathematicaLargument, elementary o· 
number theory, combinatorics, congruence relations, matrices, algorithm, boolean algebra. 

MAT-201 

Prerequisite : 

Advanced Engineering Mathematics I 

MAT-102 !!flt'l'tj'1'ff 2 

MA T-102 Calculus II 

1(4-0-8) 

Lines, planes, and surfaces in 3-dimensional space, calculus of functions of three variables with 

applications, calculus of vector-valued functions with applications, line integrals and surfaces integrals, 0 
Power series and Taylor series. 

MAT-202 1(4-0-8) 

Advanced Engineering Mathematics II 
~ QJQJJ 

1'111'lN fl'U fHl'U : 

Prerequisite : MAT-201 Advanced Engineering Mathematics I 

~-
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Ordinary differential equations, the Laplace transform, Fourier series, partial differential equations, 

numerical methods of differentiation and integration, numerical method applied to ODE's and PDE's. 

MAT-211 1(4-0-8) 

Statistical Methods 

A Q.J CV t 
"J'lfl'U~fl'Ufl0'U : MAT-111 'fl11lliil'il~trJ'Wttri~ffG~ 

. Prerequisite : MA T-111 Probability and Statistics 

:,Q fll'JH'ilfHt'il~·1rn{l\9l1tio1-:i'llt1-:ifft1~JJ1~'b"1m fl1'J'Vlrli'l'tl1JfflJlJ~lIT1'W'lltl'1fftl{)JJ'J~'b"1m m'J11m1~11 
@ ' 

'fl'J1lJUD'j1h1'i.! fll'Jl!ft'Jl~MflTH'lrlfltlEJ fll'jflrlflt!El'W'!-l'i.!lll fll'J'Jl-:ittN'Wfll'.i'Vlrl~tl-1 l~fll'j'\IWlfftirnn.JlJ~ 

!1Utt111Jt"~-:!l'l1'jllJ!\?'ltl1 

Sampling distributions for two populations, testing for two populations, analysis of variances, 

regression analysis, polynomial regression, designs of experiments, non-parametric method for testing 

hypothesis. 

MAT-212 

Probability and Statistics for Engineers 

l'lflU~fl1J00'1-A : MAT-102 U'flrlfJi)'!;1' 1 

Qrerequisite : MAT-102 Calculus I 

1(4-0-8) 

' d ~C).~ ~ d ~ '3) ' d QI ' 

'fl'Jll.l'W 1 'il~ d'.l'W uri ~ff fl\?1'W'i.! ]l'i.! 'l u 1ft'1m rn 'VltJEl.Qt 11ti-:i\?1'W 'll ti-:ifl111.1u 1 'il ~d'.lu ¥11u 111 ~rn rn~ fll'j 

H'ilflU 'il{l'lltN~1U unYll m~ll'J'W fll'j'i:fa.1\9l1t101{) ffG~t~{l fl'Wl.ll'W m1JJ1~mru ~1fl1'J'l11ffl.lfl1'.i\?11u'Vl'Wtrn ~fll'.i • • • 
ViTw1v fll'J'Vlflfft1Uffll1;!~~1u fll'j'fl11Jf.Jl.lf.Jtum'Wti-:irr'1~ tfl~e-:iiJmrn~"lfti'Wi11'1nfvn-:i~1'WffG&ibh'l1'fll 
iff"J fl'j 'j lJ 

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

and their probability distributions, random processes, statistical inference, estimation, curve fitting and 

prediction, teste of hypotheses, statistical quality control, statistical tools and software for engineering 

applications. 



MAT-221 

~ QJQJ' 

1'll'l1J\li'l1JIUl'U : 

""' "" c £U.J fll'H'lf-.30'lft'fl-A1l 

Differential Equations 

MAT-103 UrHlfl~f!' 3 
"' 

38 

1(4-0-8) 

Prerequisite: MAT-103 Calculus III 

..::::t, <2.1o' QJQ.IQJ .::S ~ CJo' Q.IQ.IQJd r 4 ..:::11.<:::!. 

tllJ fll 'Ji 'l1 ~ e:ii.rvn,1Iim11rutiufl1J 11 u~ u ~ :t: irn m 1i'JMvuviu1i m 11tuel'W ?l 1J 'Vlrf ~ m111 u ~ mm mrn 1 ~ 
q u 'I u cu 'U 

u~:t:m1rn~uitli~e:iei1~i~t11'llti~r·mmm.J N~m'Jullmm'llmGJt m.1m1i~~e:iu'W'uli'eie:it11 iJ$J um~ 2 i1$1 • 
First order differential equations and higher order differential equations, existence and uniqueness 

of solutions, the Laplace transform, one and two dimensional partial differential equations. 

MAT-231 1(4-0-8) 

Numerical Analysis 
~ QJQJf 

1'lfl'l.Hi'l'Uflel'U : 

Prerequisite : MAT-221 Differential Equations 

Numerical computation, nonlinear equations, polynomial approximation, numerical differentiation 

and integration, numerical solutions of differentiation, curve fitting by method ofleast square. 

MAT-232 

.q, QJ v r 
1'lfl'l.Mfl'Uflel'W : 

Prerequisite : 

Linear Algebra 

MAT-102 ttfl~fl~'ff 2 
"' 

MAT-102 Calculus II 

1(4-0-8) 

Matrices and determinants, system of linear equations, vector spaces, linear transformations, 

eigenvalues and eigenvectors, application oflinear algebra. 

0 
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C\I ~ q q . ~ 

t'f':itlt~ei.:i 
q 

1. b~"ll1im,-~ ru::m,-a-1m1m,-e:i iqiaJ~nli1 1~ iwn aJ b -r:wirnu bb U1'Yl1'1n11'1 im1a-1 
' q 

wt Q.,.I Q.,.I ,:::!? Q.,.I .ct Q...ole;S ~ d Q...old 
b 'VIU°lf€l1J'Vl~n~~,."ll e:i-1 mnu ue:iiqia-1 ~nli1"1J e:i'11~maJ1'1 t1~::be:i t1iqiuu'Yln"ll e:im1 aJ YI 0506(2)/3009 ~'11'1-1.Yl 

~ q .. 

16 nut11t1u 2548 

2.a-1V111rit11it11it1inHm 1~\~ue:im,-1.lfuiJ,-_,bbn1"1lV1in~~,.V1m~1"ll'1~nH1vi'111.lbb~:: 
q ~ 

nciaJ1"ll'11rit11m~~fvfu~1u (~U1JUf1JU1''1 'V'l.~.2549) ~'11iq]fue:iU~-;J1n~111aJ'V111'Ylt11it11it1~nlim 
'l ~ 'l 'l 

1 .I ~ .J .d .., .J .., .d • .., "" 
um1u1::"ll'aJm-rn 6/2548 baJe:i1uri 17 1iU11~aJ 2548 b'V'l€l~1un-nu~ru::n11a-1m1'm1'e:iiqia-1~nli1 

q q 

ruri,-1um,-e:iua-11im,-1.lfoiJ,-_, bbn1"1l'VI i n~~1V1 miqi1"Jl'1 ~n H1vi'111.l bb~::n cl a-1i"ll'11ri t11 m ~~1vtu~1u 1iqi t1 
q q C\I q c£S 

~a-11"Ji'iqf'1bb<ilmflb1t1u~ 1 llm,-~nli1 2549 btlu~u1u 

~ g; g;.,I 

A"l1:1J L ViULlilTViU1'VI 

,,1 n m,..~,,1,-ru.11'1 t1 ~:: bEi t1iqi"ll e:i_, m,-iJf uiJ,-_,'VI in~~,.~_, n li111 ~1 a-1,-1 t1 ~:: b ii t1 iqiiqJ_, 
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CV J::;Sl g,.I 

u u vi n 611 'fl '°1iJ13.J 

iii"J'W'Jl"l!m'il ~1i!rn1i.!Arw~md':wmm1ni t9l:W~ nm ~1i!nml?ld'"'i'li.lbb'tl~tld'~~i.le.J't11l t9l:W~nm b'Vld'. 5381-2 
' d.9 q 

~ Afi 0506(2)/ /] ( q ) b:l-J'jj''lt.Ji.l 2550 

b1'el-5 ···~~;f~~;~-~~~;~~~~~i~~~;~'f]~~tl'lDi.l'fJt9l:w~n'jj-1'lJ~·~f;~;~~~~~~~n~~~~;55·c;·· 
q qJ q d.9 

b~tl'\..! b'tl'll'lfln'l d'AbW~nJ'd':W n'ldfl'ld''fJ t9l:W ~ n'jj''l 
q 

iq 'i!tJ b1'fl -5 • 
' ' 

1. l?l'l:WUi.l~n YI 0506(2)/3009 'tl~rJi.lYl 16 rli.lt.J'lt.Ji.l 2548 b'tl'll'lfimd'Arw~md':wmd'fl'ld' 

'fJ t9l:W ~ n'jj''l 1~ iX w;i1 :w b ~i.l"ll'fJ1J bb i.l'J'Vl'l~ m d' 1 iX A'J'l:W b ~i.l"ll'fJ1Ji!!i n ~ [?ld''ll'fJ~~ m Di.l'fJ t9l:W ~n'jj-1 'llreJ~f"'I bt91 tJ 
q qJ q &.9 

:W'fJ'LI VI :w1tJ1 iX d''fJ~ b'tl'll 1 fim d' A ru~n nd-J m rn 1 d''fJ t9l d-J ~ n ·rn ~t~fo d-J reJ 1Ji!ld-J 1tJ1iXAr;i1 d-J b ~ i.l"ll 'fJ'LI tl 1 b~ i.l'fJ 
q 

0 
b'tl'll 1 fim d'"1 f'LI'Vld''l'LI m d''fJU~~i!!i n ~ l?l d' bb'tl~~ 1i! n:w 1 l?l d'"'i'li.lbb'tl ~tl d'~ bil i.le.J 'tl'fJ t9ld-J ~ n'jj''lfiil ~tld'~d-J'J 'ti 

q qJ ~ q 

i!!in~ l?ld'~tiffii'f'LI A'J'l:W b~U6Jl'fJ'Libb~'J ~~ rn-hr;i b~i.l'fJ 1 ,X b'tl'll'lfifl'ld'"1 'Vld''l'LI'l'ln~U '911~~ t91Vl'lt.J'll'fJ~ b~'fJi.l rireJkl 
"' q q 

u9'~~1i!n~1i.l n. 'Y'l. ~r.i1d'ru1t''Lid''fJ~ A rur;i ~'ll'fJ~ ~~1 b~r.i n1d'~ n'jj-1 l?l'ld-Ji!!i n~ l?ld'l91111tl nt..1 'ti~ b~t.J t9l l?l'l d-J 
q q qJ cu ,, 

'Vld''ltlbb~r;ii!u 

2. ~ 11! n:w1 [?ld'"'i'li.lbb'tl~Dd'~bil i.le.J'tl'fJ t91:W~ m11 t~JJd'~:W'J'tlVli fl~ l?ld'~tl'lJJi.lTJ t9l:W ~ n'jj''l6lJreJ~f~ 
d.9 q cu q dS 

~~ d''fJ~ b'tl 'll'l fim rn ru~mrn m rn1 d''El t91:W ~fl 'jj''l b~~r.i 1d'ru11 iX w:n :w b ~ u "ll 'fJ'LI 1 !Xt:n b~ i.l'P.lvl 1m'tl 'll 1fi m d' 
q 

' .c:S ..:;;!J CV ~ CV A CV CV ;::::£ I 

AbW~nJ'd'd-Jfl'ld'fl'ld'~ t9l:W A fl'J"n b'Y'l'eld'1J'Vld''l1Jfl'ld'1l~:W l?li!l'tl n~ [?ld''ll'fJ~:Wi!l'l'J'VltJ'l'tl ti bb'tl~~ tl11Jkl~ t9l:W A n'jj''l l?l'l~ 1 

d'~i!l~'l~rJi.l~ 16 iJi.l'lA:W 2550-31 iJu1A:w 2550 ~'li.l'Ji.l 119 Vlin~[?ld' n1d'tlfutld'~bbnb'lli!!in~l?ld' 
'lJ q 'lJ 

~'lU'Ji.l 7 Vii n~ l?ld' fl'ld'b iX A'J'l:wb~i.l"ll'ElUi!!i fl~ l?ldfl'tl'l~'ll'P.l~~m'Lii.ld''l6ll.rl.[J blli.!'ll1l~:Wi!l'l~'Vlmim16ll.rli]~ 1JJ1~ 
' ,, 

(b~:Wb~:W) ~'li.l'Jkl 1 Vlifl~l?ld' ~~ti 
"' 

2.1. Vlifl~l?ld'bVI~ ~'lkl'Jkl 61 Vlin~l?ld' 
'lJ 'lJ 

0 ' CV -=:rt. A CV .=i. A ,d,j 

2.1.1. Vl'tlfl~l?ld'1Jd'i!l'ld'fidfl91JbW"l'll?l ~'l'll'l'J"ll'lfl'ld'~'el~'ld'fl'ld'[?l'tl'lt91 
"' q 

(Vlifl~l?ld'bVI~ 'Y'l.A.2549) :WVl'l~'Vlmit.Jd''l6llJl.[j~t9ld'fi'ltJ 
" 

2.1.2. Vii fl~ l?ld'Ad'A'l~ [?ld'JJ rusn [?] (Vii fl~ l?ld' 5 ll) ~'l'll'l~6Jl'l Alll?lA'l~ l?lf 
'lJ q "' 

(mfo~l?ld'bVll-1 'Y'l.A.2549) :wvi1~'Vlmit.Jn6ll.rl.[J~t9ld'fi'lU 

2.1.3. vii fl~ l?ld'~'Vlm A'l~ [?]d'iJrusn [?] ~1'111~6Jl1md'9' t9lfl'ld''El'l m~ 
'lJ 

(Vii fl~ l?ld'b VI~ 'Y'l. A. 2549) :WVl'l~'Vlmim'l6llll.[j~'Jkl~Ukl'Vl'l 

2.1.4. vii n~ [?ld'~'Vlm A'l~ [?]d'iJruo}1l?l ~'l'll'l~6Jl'l b'VlA 'b i.lb'tl~fl'ld'fi:wvT 
"' 

(Vlifl~l?ld'1viiJ 'Y'l.M.2547) :wvi1~'Vlmim16ll.rl.[J~'Ji.l~°l!kl'Vl'l 
' 

2.1.5. Vii fl~ l?ld'CJ'Vlt.J'l A'l~ l?ld':WV11urusfi l?l ~'l'll'lCJ6Jl'ld'~1JU~'ld'~klb'Vl Ab~1l 
"' 

fl'ld'9 t91fl'ld' (Vii fl~ l?ld'b viiJ 'Y'l. A .2549) d-JVl'l~'Vlt.J'lit.Jfid'd'd-J A'l~ [?lf 
"' 
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2.1.6. viin~1?1:r{j'YlmA1'i?11?1:rd-Jvi1uru.ri1?1 'i'11"IJ1{j"Jl1b~i'J (viin~1?1:r1vid-l 

'\''LA.2549) d-JV11{j'VltJ1itJ1lnd-JA1'i'11?lf 

2.1. 7. viin'i'1 l?l:f{j'Ylm A1'i'11?1:i'd-JV11uru.ri l?l 'i?11"Il1(j"ll1~~rn&' (viin~ l?l:r1 vi:iJ 
~ ~ 

'l''LA.2549) ~Vl1{j'VltJ1it.Jfl:i'rnA1'i'11?1f 

2.1 .8. viin'i'1 l?l:f{j'Ylm A1'i?11?1:r~vi1uru.ri l?l 'i?11"Il1{j"Jl1{j'YltJ1 "3\1~1?1fo~:::: 
~ 

b'Yl~b'Wfo~m:r~1vi1:r (viin'i?11?l:r1vi:iJ 'V'l.'"1.2549) ~vi1(j'YlmitJ1l:i':r~A1~1?1f 
~ 

2.1.9. viin'i'11?1:r1J~V11:rfl:rnr.id-Jvi1uru.ri1?1 'i?11"IJ1{j"Jl1m:rr.rf?1mn~-.:i 
~ q 

n~t.J'Vlfi (viin~l?l:r1vid-l 'V'l.'"1.2549) d-JV11{j'Ylmit.Jfi:r:rd-JA1~1?1f 
q ~ 

2.1.10. viin~1?1:rA1~'WA1~1?1:ruru.ri1?1 ~1"Il1(j"ll1m:r~m~1u~~1t.J 
~ ~ 

(viin~l?l:r 5 ll)(viin~l?l:r1vi:iJ 'V'l.'"1.2548) d-JV11(j'Vlmim.JV11~~!J:r1•1frv1t11it.J 

2.1.11. V1in~1?1:r(j'YlmA1~1?1:ruru.ri1?1 ~1"Il1(j"ll1b'Vlr1b'Wb't1~~1:r~m'Vl'"1 
~ 

(~~bti~-:i) (viin~1?1:r1vi:iJ 'V'l.A.2548) d-JV11{j'Vlt11it.J~1J't1n"ll1l1il 
~ q 

2.1.12. viin~l?l:i'1J~V11:rfl:rnr.iuru.ri1?1 ~1"Il1(j"ll1m:r9'f?1m:rfl:rnr.i:r::::vi~1-.:i 
~ q q 

U:i'::::b'VlA (V1in~l?l:i'Jl1Jj-1'5-:in~Jj-) (Vlin~l?l:i'bVi:iJ 'V'l.A.2548) ~Vl1(j'Vlmim)U~:i'1"llfl1tJ 

2.1.13. Vlin~ 1?1:rf1~u A1~ 1?1:r~vi1uru.ri [71 ~1"I11{j"Jl1 m:ru~vi1:rf~nr.i bb~:::: 
~ ~ 

n!JV1~1t.J (vii n~l?l:r1 viii 'V'l. '°' .25~8) d-JV11(j'Ylmit.Jnd-J ~1 bl.VI'! 

2.1.14. V1in~ l?l:i'(j'Ylm A1~ l?l:ruru.ril?l ~1"Il1{j"Jl1r.i~~r;i{j'Vlm (Vii n~ l?l:i' 
~ q ~ 

bVl:iJ 'V'l.A.2547) ~Vl1{j'Vlt.J1~W1"llll[l~'d'W~tl''W'Yl1 

2.1.15. viin~l?l:rri:rA1~1?1:r'!Jru.ri1?1 (Vl~n~l?l:r 5 u) ~1"Il1{j"Jl1 
~ q ~ 

ri~~~'d bl?l~f~nJj-1 (Vlin~ 1?1:r1 V1:iJ 'V'l. '"1.2550) ~V11{j'Vlmim1"llll[l'Wr1J:r1"ll~d-J1 

2.1 .16. vi in~ l?l:i'(j'Vlm "3\1~ 1?1:ruru.ri l?l ~1"Il1{j"Jl1{j'Vlm A1~ 1?1fm:r~~n 
~ 

rh~-:immb~::::m:rnvh (Vl~n~l?l:i'bVld-i '1'1.A.2550) d-JV11(j'Vlmim1"llfl!J'Wr1:i':i'1"ll~d-J1 

2.1.17. Vlin~ 1?1:rf~~:r::::A1~'WA1~1?l:ruru.ri l?l ~1"Il1{j"Jl1f~1J:r::::A1~'WA1~1?lf 
~ ~ ~ 

(viin~ l?l:i'b V1:iJ 'V'l. A .2549) ~V11{j'Vlmit.J:r1"Jl.tl[Jn1 bb'V'l-.:J b'V'l"ll:i' 
Q.I o-'=i. ~ =i. ~ 

2.1.18. Vl'Cin~l?l:i'bM'fl'~A1~1?l:i'Ub1.J"Vll?l ~1"Il1'd"ll1bA:i''fl'~n'°l'V'l~b'\"lt.J-.:J[7]1~ 
~ ~ ~ 

bb'W'd'V'l:r:::::r1"ll~1~ (Vl~n~l?l:r1Vl:iJ 'V'l.A.2549) ~V11(j'Vlmim1"llll!Jn1bb'V'l'lb'V'l°ll:i' 

2.1.19. viin~l?l:ruf"ll'1J1~'fl'l]uru.ri1?1 ~1"Il1{j"Jl1{j'"1r;im:rd-JA1'i'11?1f 

(viin~l?l:i'bVlil 'V'l.'"1.2549) ~V11{j'Vlmim1:r:rd-JA11?11?1f 
' Q/ .::::::,, Q.I .::::. =i. Q/ .c:i, 9/ 

2.1.20. V11Nrn'll'l:i''1'Yltl1~1'i'll'l:i'1Jru"Vll'l 'i'l1"111'1"ll1m:rr.i~n1:r'i'l-:ibb'1~1N~:w 
~ 

bb'Ci::::'Vlf'V'lmm (Vl~n~l?l:i'bVlil 'V'l.'"1.2549) d-JV11(j'Ylmit1d-JV11'i?11rn1:w 
~ 
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2.1.21. V1in~l?l~ mrn:riJA'l~l?l:riivntlru~l?l ~1'll1{j6Jl1{jf'lr.in:r:riim~(Ylm:r 
'" 

(Vii n~ l?l'J 'l VI~ 'V'l. A. 2548) d-JVl'l{j'VlmitJ'Wb'JA'd 'J 

2.1.22. V1inM1:r~'6'liJA1~!?lrnV11tiru~l?l 'i:'l1'll1{j6Jl1m:r~1?J..J'W'ld-J'W'l1tJ 
'" q 

bb'6'l~i'l Ad-J (Vlin'i:'l l?l'Jb VI~ 'V'l. A.2548) d-JV11{j'Vlmit.J~'l'll'6'11'WA1'W'Vlf 
'" 

2.1 .23. Vlin'i:'l l?l:i'~'6'li.J A1~ l?l:rtiru~ l?l 'i:'l1'll1{j6Jl1~ A'W~'6'lu (Vlin'i:'l l?lJ'b VI~ 
'" '" 

~ Q..I Q..I .::::::{ 

'Vt A. 2548) d-JVl1'd'Vltl'l'6'lt.JJ'16llJl!] b6JltJ'l J''ltJ 

2.1.24. V1in'i:'ll?l:TAJ'A'l'i:'ll?l:rtiru~l?l (Vlin~l?l:r 5 ti) ~1'll1'J6Jl1 
'" q '" 

Aru1?1A1'i:'ll?lf (V1in~1?1:r'lV1il 'V'l.A.2549) i1V11{j'Vlmim16ll.il!J~11'V'l'V'l:r:rru 
' Q/ .c::::i. ~ Q..I Q. Q. a.' I -:::I 

2.1 .25. '\!1'6-1n'i:'l1?1J'1J:rV11 :rn:rnr.m ru61'1 !?l 'i:'l1"ll1'd6Jl 1m:rroi(YImm1:r'Vlre:i-.:i b 'Vlt.J'd 
'" q 

0 
(Vlin~l?lJ''W1'W16Jl1~/ Vlin'i:'l l?lJ'b'Vlil 'V'l. A.2548) i1V11{j'Vlmit.J~-.:i'llm'WA1''W'Vlf 

'" '" 
2.1 .26. Vlin'i:'l !?1J'~'6'li.J A'l'i:'l l?l:rtiru~ l?l 'i:'l1"ll1rJ6Jl1 b'El b~t.J l?l~rJ'W'El'Eln b~m1~ 

'" 
~n111 (Vlin~ !?l:r'l VI~ 'V'l. A .2549) d-JV11'J'Vlmimn11!?l:rA1'i:'l l?lf 

2.1.27. V1in~1?1:r'J'VlmA'l'i:'ll?l:rtiru~l?l 'i:'l1'll1'J6Jl1bn111?1:rA1'i:'ll?lf (Vlin~l?l:r 
. '" '" 

b'VI~ 'V'l.A.2550) i1V11'J'Vlmim16ll.il!]~1'trnf 
~ 

2.1.28. Vlin'i:'l l?lJ'rJ'Vlm A'l'i:'l l?l:ruru~l?l 'i:'l1'll1{j6Jl1~~rn{re:i 1?1'i:'l1V1m:rd-J 
'" q 

(Vlin~l?IJ'b VI~ 'V'l. A .2549) d-JVl1fJ'Vltl'litJJ'16Jlll{]'WAJ'~'dJ'J'rel 

2.1.29. V1in~l?l:rmA1~!?l:r'Ell?l'i:'l1V1m:riitlru~l?l (Vlin'i:'ll?l:r 5 ti) 
qJ q q qJ 

'i:'l1'll1{j6Jl1AJ'f11'6'll?lfn'l:r'El'Elnbb1J1J (viin~ l?lJ'bVI~ 'V'l. A.2549) ~bl'ltl'Wb'VlA b'Wfo~'V'lJ'~'°l'Elmn~1b9'1Aru'VlV11J' 
q '" q 

'6'11(Yln:f~ll'l 

2.1.30. V1in'l:'ll?lJ'A:rA1~l?lJ''Ell?l'i:'l1V1m:riitlru~1?1 (Vlin'i:'ll?lJ' 5 ti) 
qJ q q ClJ 

0 ~1"ll1rJ6Jl1 AJ'A1'i:'l1?1faJl1'V'lbb'd cPJ~'Eld-JJl'ltJb 'W (Vlin'i:'l l?lJ'b Vlil 'V'l. A .2549) 'i:'lbl'ltl'Wb'Vl f'l b'W b'6'l~'V'l:r~roi'Elii bn~1b~1 
q '" 

Aru'VlV11:r'6'l1 !?lm~u-.:i 
q 

2.1.31. Vlin~ l?l:Tf'l:rA1'i:'l 1?1:rtlru~ l?l (Vii n'i:'l l?l:r 5 ll) 'i:'l1°111{j6Jl1 
'" q '" 

~'VlmA1~l?lf (V1in~1?1:r'lviil 'V'l.A.2549) :wV11'J'VlmitJ:r16Jl.tl{j~(YIJ'n1t1 

2.1.32. V1in'i:'ll?lJ'f'lJ'A'l'i:'ll?l:rtiru~l?l (Vlin'i:'ll?l:r 5 ti) 'i:'l'l'll1{j6Jl1 
'" q '" 

n1111'5-.:in~M (Vlin~l?lJ'bVI~ 'V'l.A.2549) :wV11"J'Vlmim1'1l.tl{]~1?1rn1u 

2.1.33. V1in'l:'ll?l:Tf'l:rA1~!?l:rtiru~l?l (Vlin'i:'ll?l:r 5 ll) 'i:'l'l'll1{j6Jl1 
'" q '" 

(O)'El:WYlr.i bl?l'Elf~nM1 (Vii n~l?l:r'l VI~ 'Vt A .2549) iiV11"J'VlmitJ:r1"ll.il{]~!?l:rn1t1 

2: 1.34. V1in~l?lrn:r"'11~1?1:ruru~1?1 (viinM1:r 5 i'J) ~1"ll1'i'j"ll1 
'" q '" 

Jl1'l111'Vlt.J (Vlin~l?lJ'bVI~ 'Y'LA.2549) d-JVl1{j'VlmitJJ"l"llJl!]~(YIJ'D1il 

;, 
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" 

ilYl'dbb'Y'l'YltJ (Vl~n~lYldlVI~ '\f'j_ '"1.2549) :l-JVl1~'Ylm~mn'MIY1J'"11'6'117lf 

2.1.38. VI~n'6'11Y1d~~unn:J-J'"11'6'1lYIJ:wV11uru-l'llYI '6'11"1l1~"Jl1t1r-i'W~~tl 
<!J 

0 

Vi'reM~'W (VI~n~lYldlVI~ '\f'j.fPl.2548) :WV11~'Ylm~m1"llil!J:WV11'6'11d011:w 

2.1.42. VI~n~1?1df~ud~r-i1'6'1'W'"11'6'11?1durusn1?1 '6'11"ll1~"ll1mdun01d'El'1 
<!J dJl 

VJ''EJ'1~'W (Vl~n~lYIJlVI~ '\f'j.fPl.2549) :WVl1~'YltJ1~t.JJ1°llJl!)fi'Wl[~' 
2.1.43. vi~n'6'1l7ldf~ud~'"11'6'1'W'"11'6'1l7ldurusn1?1 '6'11"111~°ll1mdun01d'El'1 

<!J dJl 

Vi''El'1~'W (vi~n~lYldlVI~ '\f'j.fPl.2548) :wV11~'Ylm~m1"llil!J~11h'1 

2.1.44. VI~n'6'11?1Jf"'iud~'"11'6'1'W'"11'6'1!Ylduru411?1 ~1"1l'l~°ll1mdun01d'El'1 
<!J dJl 

VJ''EJ'1~'W (Vl~n~i?lJlV!~ '\f'j.f'l\.2548) :WV!'l~'Ylt.J'l~t.JJ1°llJl!]'WAJ'6'1'ddd(P) 

0 2.1.45. VI~n'6'1l7ldf~ud~V'11'6'1'Wf"11'6'11Y1durusn1?1 '6'11"111~"ll1mdun01d'El'1 
<!J dJl 

VJ'El'1~'W (VI~n~l7ld1vi~ '\f'j.f'll.2548) :wV11~'Ylm~t.Jd1°llil!J~1il'Ylf 
2.1.46. V1~n'6'11Y1df~ud~f"!1'6'1'Wf"11'6'117lduru4117l '6'11"1l1~°ll1mdun01d'El'1 

'" dJl 

VJ'El'1~'W (vi~n~lYldlV!~ '\f'j_f'll.2548) :wV11~'Ylm~m1°llJl!)b'Yl'W'6'11Y11' 
2.1.47. VI~n'6'1!Yld~f'llr;inn:wr-i1'6'11Y1J:WV11uru4117l '6'11"1l'l~°ll1~f'l\r;imd:wbt.Jn1 

"' 

' 
2.1.48. V1~n~l7ld~r-ir;inn:wr-i1'6'11?1J:WV11uru41&1 '6'11"111~°ll1~'1'Yl'El 

<!J 

(vi~n~i?ldlVI~ ~- '"1.2549) :wV11'iJ'Ylm~m'Yl01 t'Wfa~d'l°ll:W--1 A~flfbJ1J1' 

2.1 .49. vi~ n'6'117ld~ Mnn:w f'11'6'117lrnV11uru41171 '6'11".lJ1~°ll1~ Mnn:J-J 
"' 
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2.1 .50. vii 11'6'1 iYW1'Vlmf"\1'6'1 !Yl'J'U rwslll !Yl '6'116!111"Jl1mm~ !Yl~ IY11°b~'1iJ 'J'bW11l1'J' 
'lJ 'lJ 

(vii11'6'11Y1'J'bV1d-l ~. f"\ .2550) iivi11'Vlm~t.J b'Vl At v.fo~'J'1"llm A~ff ruLJ1 
'lJ "' q 

2.1.51. vi~11'6'11Y1'J'fJ~tlra11'6'11Y1'J'J.JV11tfrwslll1Y1 '6'116!111-n1'6'1vi1'Vlmmn~'El 
'lJ 

m'J'~l?J.Jv.Tvf 'El-:i~v. (Vii 11'6'1 IYl'J''l vid-1 ~ A2548) iivi11Yimit.J'J'1ii ~1 bbvi-:i 
'lJ 

2.1.52. Vl~ll'6'1!Yl'J'~ll'M1f"\'l'6'1!Yl'J'J.JV11llbWslfll91 '6'116!111"ll11l1'J''El'ElllbbiJiJ'J'~iJiJ 
'lJ 

ll1'J'~t.J'Wll'l'J''6'1'El'W (Vlill'6'1!Yl'J'bVidJ ~.ra\.2548) J.JVl11'Vlt.J1~t.J'6'1'16!1~1'WA1-'W'Vlf 
'lJ 

2.1.53. vii11'6'11Y1'J'1'Vlmra\1'6'11Y1'J'J.JV11tfrws!fll91 '6'116!111"Jl1111'J'n1nLJ~bb~ 
'lJ 'lJ 

tl91l1'J' (Vlill'6'1l9l'J'b'Vid-J 'V'Lra\.2549) 9'\"11~'1m'rWJ.JVl11'VltJ1~tJ 
'lJ q . 

2.1.54. vii11'6'11Y1~f~tl'J'~ra\1'6'1v.ra\1'6'1 l9l'J'Urwslll1Y1 '6'116!111-n1111'J'ti11 A'J''El'I 
'lJ d.9 

Vf'El-:i~v. (vii11'6'1 l9l'J''lV1dJ ~. f"l.2548) d-JV11~'Vlmi m1-n!l11mn 1Y1 
'lJ d..J 'lJ 

2.1.55. Vlill'6'1 l9l'J'~~ti'J'~f"\'l'6'1'Wf"\1'6'1 !Yl'J'llbWslfl !Yl '6'116!111"n1!l1'J'till A'J''El'I 
'lJ d.9 

Vl'El'l~'W (Vi~ll~ l9l'J'b Vid-J ~.I'll .2548) d-JVl1~'Vlt.J'lim'1"llll!)'J'1"n'WA1-'W'Vlf 
2.1.56. vi~11'6'11Y1'J'mra11'6'1l9l'J'urwslll1Y1 (vii11'6'11Y1'J' 5 ll) '6'116!111"ll1~~~11M1 

'lJ q 'lJ 

(V1i11~1Y1'J''lvi:iJ ·vtra\.2549) iiV111'Vlm~m1-nil!Jf11~~nru 

2.1.57. vii11'6'11Y1'J'LJ1-V11'J'n'J'nroiiiV11urws!fll91 (V1i11'6'11Y1'J''lvid-1 ~.l'll.2548) 
'lJ q 'lJ 

iivi1';'j'Vlmim'VlA t v.t~~d1"llJ.J'1 A~firuLJ1 
"' q 

2.1.58. vi~11'6'11Y1'J'fJ~tlra11'6'11Y1'J'UbWoVJ!Yl '6'116.ll'l1"ll1'6'1V11'Vlmmn~reim'J' 
'lJ 

~l?J.J'W'lVl'El'l~'W (V1i11~1Y1~bV1dJ ~.f"\.2549) iivi1';'j'Vlmim1"lln!Jf"l~'6'1~bll'M 
2.1.59. vi~11'6'11Y1'J'';'j'Vlmra\1'6'11Y1'J'J.JV11tfrwslll1Y1 '6'116.ll1';'j"Jl1m'J'~~mn11Ml9l'J' 

'lJ 

(Vl~ll~!Yl'J'b Vi:iJ ~.I'll .2549) J.JVl11'VltJ1~t.Jd1"nll!J'WA'J''6'1'd'J''J'iPf 

2.1.60. vii11'6'1 !Yl'J''El1Y1'6'11vim'J''J'J.J f"\1 '6'11Y1'J'urwoVi l91 '6'116.ll11"ll1b'Vl At 'Wb~~ 
'lJ q 

~b~ll'Vl'J''E!Urnfo~~b 'Vl'J'Ad-l'W'l AJ.J (Vl~ll~ l9l'J'b vi:iJ ~. f"\ .2548) J.JVl'l';'j'VltJ1~t.Jd1"nil!J'WA'J''J''l"ll~J.J1 
Q./ .c::::i. Q./ ,:::;:,,. .:::., Q./ 0--

2.1.61. Vl~ll'6'1l9l'J''d'Vlt.J1f"\1Ml'J'J.JV11iJbW"Vl!Yl '6'116.ll1'd"ll'l'Vl'Wl9lbb~'Vlt.1'°1'l'6'11Yl'J' 
'lJ 

(Vlill'6'1 !Yl'J'b Viii ~. "'1.2550) J.JVl'l~'Vlt.J'l~t.J'Wb'J''°1'dd 
'lJ 

2.2 Vlill'6'1!Yl'J'tifotld'1 ~'l'W'd'W 58 Vlill'6'1l9l'J' 
'lJ q 'lJ 

2.2.1. Vl~ll'6'11Yl'J'iJ1Vl'l'J'n'J'nroiurwoVi!Yl '6'116.ll'l1"ll1bMM~"'11'6'11Ylfn'J'nr.i 
qJ q d.9 q 

(Vlill~!Yl~tlfotl~'1 ~. "'1.2549) J.JV11';'j'Vlt.J1~t.Jd1"llll!J~d~'W'°1d 

2.2.2. viin~l9l':i'~'Vlmf\1~1?1':i'JJ'ru-1'\1?1 ~1"ll1~6I11u':i'~:w--'.I (vi~n'i.'if9lJ> 
'lJ 'lJ 

tlfotl'J'-:i ~."'1.2550) J.JV11';'j'Vlm~mYlAb'Wb~~'J'1"llJ.J..:JA~ffruLJ1 
q "' q 



(8v9Z'leJ'M, t:-l[1f11[16W~ug11) W~\'U,C6~~6g6L!1g-I.6W~U~!1 ·g ~·z·z 

@!}ll\,161i!J\'\~6M,L~Um@~~6M,~~1n1li!llA,W\,,C6LL1~ (6v9Z'\flv4. 1:-lrm1[16lil~Ug111,) 6W~Ll~ll\,L\'btiil~ 

~mm~IJL[.IJLIT.L~ Wlk\'Uf1lJ.g~ftULlll\,L~W@&W~L\eJlli!l6lil~Ll~!1 ·g ~ ·z·c; ,-0 "<:;:::r t:r t:r /ti !=' "° 

_f lA,\'bf_li!l?bL~IT.l:'~~gL~lA,~Lll\,fi fi6111:'616LUl§l~ 

6LULl!.~LIT.L\>'.l W~\'U,Cb~\d&f16Lll\,f_f16W~Ug111, @~fi~1 (8ViZ'leJ'M, t:-lf1f11[16W~Ll~ll\, /~LU.L\'\L\'\6W~Ug!1) 

6LU6f16LU6LLll§l ~6LUL!r.IJLIT.L~ lillk\'Uf1~Ll6f16Lll\,6f16W~Ll~ll\, 'v ~ ·z·z '::::> /0 = '::::> "° "<:;:::r !;;;::;> /0 ... 

_flA,?bf_li!l?bL~IT.l:'~~gwlA,~Lll\,fi (Lv9Z'\efM, t:-l[1f11[16W~Ll~!1) 
lb 

__rlA,M116LU§W~L\eJL~lA,~Lif,,~LIT.L~ W~\'UJ:b6W~LleJL~lA,~6W~Ug11 'S ~ ·c;·c; 

Jl661J~61i!lnGyir.LW~L~lA,~Lll\,li (6v9Z'\eJ'M, t:-lfbr11[16W~ug111,) 6Lll\,L@6LU~~1n11i!llA,1 

~~116W~LleJL~lA,IJL[.IJLIT.L~ Wlk\'Uf16W~L\eJL~lA,!J6W~U~!1 ·c; ~ ·z·c; .!) == t:r/O "=' /0 

.ru.gug~gw~L~lA,~Lll\,rt (6vsc;vM 1:-lrm1f1&w~u~111,) nL~n~ 
<-;~~· "' b lb 

_fW~L\eJL~lA,~Llf,,~fi~U~~11 [1\!J)!oL.gU~Lif,,~l§l!Jlill\,6W~U~!1 . ~ ~ 'G'G 
I 

(9v9Z'\eJ'M, t:-l[1f11[16W~Ll~ll\,) W~\'UJ:b6W~L\el~Lf1L~M,6W~Ll~!1 ·o ~ ·z·z 

fi.gU16lA,?b~Gyir.LW~L~lA,r;L!1fi (6v9Z'\eJ'M, t:-l[1f11[16W~ug1r1,) 

rn:.1t~L?btiil~6LULl!.~LIT.L~ W~\'U,C66W~Llel[1~~6W~Ll~ll\, '6'Z'G 

1:'11\,11L~liLWgL~lA,~Lll\,fi (6vSZ'\E'J'M, t:-l[1f11[1 

6W~Ll~kb) 6W~L\eJliltLJr.!JLIT.L~ Wlk\'Uf16WL\eJWlA,IJ6W~Ll~ll\, ·g·c;·z /0 ..9 "= o:::::>" "=' ,-0 = /0 

§lil~L\el&W.gum~L~lA,~Lll\,li L\'bftl!.~L[.~LIT.L~ w~ruDQ.g~u'uir.1fb6lil~ug111, @\g',rt~i (6v9(;'\eJ'M, 

t:-l[1f11[1&W~ug11) Hl!.1*Lir.~Lrr.L~ w~ru11Q.g~Lmir.1f16w~ug111, Lz·z 

(6v9Z'\eJ'M, t:-l[1f11[16W~ug111,) W~\'U,CbLll\,fi~\d&f16Lll\,f_f16W~Ll~ll\, '9'G'G 

thmJ~li!l l:'filf,,L6~~1n 1 li!llA,, ~gL~lA,~Lll\,li (09SZ'\eJ 'M, t:-l[1f11[16W ~Ll~ll\,) 
b lb 

!JW ~M,LVIT.~6W ~L\el L~lA,IJL[.!JLIT.L~ w lk\'Uf16W~L\el L~lA,!J6W ~Ll~ll\, ·g·z·z ..IJ /0 .!) = = '=' /0 = /0 

~hmJ~li!l l:'fi!r.L6~~1n1 lgj lA,, ~gL~lA,r;Lll\,li (09SG'lel 'M, t:-lf1r11fb6W ~ug111,) 6Lil1,L@6LU~~1n 1 lgjlA,, 

lb 

~~116W~L\E'JL~lA.!JLJr.!JLIT.L~ Wlk\'Uf16W~L\eJL~lA.!J6W~U~ll\, ·v·z·z ...P "<:;:::r<;;;:;t t>'/O '="' /0 

thmJ~li!ll:'filf,,L6~~1n1 li!ltA.mgL~lA,~Lll\,fi (09SZ'\el 'M, t:-l[1f11[16W~u,~m) 

Jblel J!o~lri,!~1\'\1 lgj lA,, L[.~Lrr.L~ W~\'U,C66W ~L\el L~lA,~6W ~ugkt ·s·c;·z 

-g-

0 

Q 



lb 

M,P:,t:;llJ!iJ:.L\t'l@\t'IL!I.IJLlr.L\t'I w tA..\'Uf1Urbrt&W t)!,L!e)J:.Lt)!,6LIJJ:.W \:W~k\ ·os·z:·z: 
F "'="' "=' /0 "° 

L!i~P:.U&l!!lnGy!!.LW~L11lA.~Lk'l.!i~@ii 6Lk'\.L@6LU~~1n 1 l!!l lA.1~~11jW t:'-iL\eJ Ll1lA.~ 

L!!.~!i&U1i6f11 W(1orL'lJ:b6Wl;'-iL\eJLl1lA.~6W~U~k'I. @~!i~1 (8VSZ:'\eJ'M, ~l[111~f16W~U~k'I.) 6Lk'l.L@6LU~~1\'b1~lA.i 

tfW!.M.iU,V!!.LW~Ll1lA.~Lk'l.li (0992:'\eJ'M ~lf111~[1 

&W~U~k'I.) .i;i,bu~_g,L.i;I,LL!L!!.~LIT.Lt)!, W\&\'U,Q>6Wl;'-iL!elf1~~6W~U~k\ ·9z:·z:·z: 

6P:.M, i~M, 1iLUUL!P:,L,m~Ll1lA.IJLk\!i (6v9Z:'\eJ. M, 0 '° '° ';:::ti -

~lf111~f16W~U~k'I.) ~fbJ:b&LUL!!.~L!T.Ll;'-i W(1oru_G~fb_G&W~U~k'I. LC(,'(, 

6!!.Mi~MiiL~V,VP:.LW~Ll1lA.~Lk'l.!i (6t9Z:'\eJ'M ~l[1f1~f16W~U~b'\.) 0. 
b b "' 

~~&g&Lb'l.£f16LULP:.~LIT.Ll;'-i W(1orL'l_cb~~&g&Lk'\.£f16Wt:'-iU~b'\. ·gc;·z:·c; 

6![.M,i~M,iiL~U,VP:.L6fil~L11lA.~Lk'l.!i (6v92'.'\eJ'M, ~lrm%f16W~U~b'\.) 

~\l&g.i;i,bu~_g,L.i;I,LL!LP:.~LIT.Ll;'-i W(1orL'l,Q>6Wl;'-iL\elf1~~6W~U~k\ '92'.'G'C'. 

_ru.i;i,u~fil~W~Ll1lA.~Lb'\.li (6v9Z:'leJ'M, ~l[1f1%[1 

&W~U~b'\.) L.i;\,U~~LL!ULrLP:.~LIT.Ll;'-i W(1orL'lJ:b6W!;'-iL\eJjrn~&W~U~k'I. ·vz:·z:·c: 

L!!.tiLIT.Lt:'-i ~~~6LU~~i1nM6LU6W~LleJ~.i;!,6\eJiL!!.tiLIT.L~ WtA..rL'lf16Wl;'-iL\eJ~.i;\,6\eJi6W~U~b'\. @~!i~i '=' /0 o;;::::o .JI ~ b /0 /0 IP' '=' 

(6v9Z:'leJ'M, ~l[1f1~f16W~U~kb) W(1orL'lJ:b6W~L\eJ~.i;\,6\eJi6W~U~b'\. ·u·z:·c: 0 
~fb~~~~!iP:.L&~~1n1~lA.mgL11lA.~Lb'\.!i (6vsz:·leJ·M ~lf111%f1 

6W~Ut:;1,k'\.) 6W~L\eJWrL'l~LP:.tiLIT.L~ WlAs\'Uf16W~LleJLfillA.ti6W~U~k'I.. ~c;·c;·c; /0 .SI '=' '=' '=" /0 "'="' .-0 

~fb~~l<!l~!iP:.U~~1n1~lA,mgL11lA.~Lb1!i (0992'.'leJ'M, ~l[1f1~[1 

&W~U~b'\.) il!!lM~LP:.~LIT.Ll;'-i W(1orL'lJ:b6WJ:b11t}\eJLU~6f16W~Ugb1 ·oc;·c;·c; ' 

LtA.ntt~ne.,~l/yP:.L611~Ll1lA.~Lb'\.!i (L v9C:'\eJ 'M, ~lf111~f161§J ~U~b'\.) 6Lb'\.L@6LU~t:;1,1n1~lA.i 

"' ~~ii6Wl;'-iL\eJLl1lA.tiLP:.tiLIT.L~ W!AsrL'lf16Wt:'-iL\eJLfillA.ti6W!;'-iU~k\ ·5 ~ ·z:·c; .JI '=' "="' "=' /0 '::::::> /0 

LlA.fb_!b~fblJt)!,lJ,VP:.LW~LfillA.~Lk\li (Lt92:'\eJ'M, ~lf111%f16W~U~k\) 

6@l§JitiM!i@l!!l6LULl1lA.tiLP:.tiL!T.L~ WlAsrL'lf16W~LleJLfillA.IJ6W~U~k\ ·9 ~ ·z:·c; _g "=:::> '::::rt:::::::f 'e>'/O "=' '° 

tW~M,lA,iU,VP:.LW~Ll1lA.~Lb'\.!i (6t9('.'leJ'M, ~lrm%f1 

6W~U~b1) 6Wl;'-iL\eJ6W.i;I,UiLP:.IJLIT.Lt)!, WlAsrL'lf16Wt)!,LleJLfillA.IJ6W~U~k'\. 'H ·z:·c; ;'ti ..P "'="' "=' /0 ~ '° 

-L--~ 
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(V1iKn~1?1:f1ffrnJri YUt2549) :wV11~'VlmiKm1'llil!J~11h~ 
,\, 

1: 
1· 

2.2.32. V1iKn~!?ld~'Vlm'°11~1?1:i'UbW~1?1 '.'116JJ1~'ll1'.'1!1~ (V1iKn~1?1nff'LJ1h~ 
~ ~ ' 

' 

I 

I 
•' 

J 
!~ 

1'. 

IV .C::. IV.C::. .c::.Q ~IV 

2.2.34. V1't1n'.'1!?1J'd'Vlt.J1'°'1~!?1J'LibW61'1!?1 "'116JJ1'd'll1'll'db'"1:W (Vl~n'.'1!?l:i' 
~ ~ 

Llfrn .. h~ ~.'3\.2548) :WVl1~'VltniKt.J'Lirvn 
q ~ 

1·: 

0 ['. 

I; 
I ll 

2.2.37. V1iKnM1d~'Vlm'°11~171durw~l7l "'116JJ1~'ll1r;ii'~·'Jlf11~1?1f (Vl~n~i7ld 
~ ~ 

"'-

LlfoiJ:f~ ~.'3\.2548) :WVl1'i'j'VltJ1~t.J'LJ:f~1 
q ~ 

2.2.38. V1iKn~l?ld~'Vlm'3\1~!7l:i'UbW~l7l '.'116JJ1'i'j'Jl1~~n'6{ (V!iKn~l?ld 
~ ~ 

LlfoiJ:f~ ~.'3\.2548) :W'\!11~'VltniKt.J'Li:i'~1 
q ~ 

I 
t, 
I 

2.2.40. V1~n'.'1!71J~'Vlm'°11~!7l:i'Urw~171 '.'116JJ1~'ll1r.i~~'J~'Vlm (Vl~n~l?ld 
~ q ~ 

l' 0 .!;'. 
'I. 

LlfrnJd~ ~.fl.2548) :wV11~'Vlm~t.J'LJJ~1 ' ~ 
I 

I 2.2.41. V1~n'.'11?W~'Vlm'°11~1?1durw~1?1 ~16JJ1~'ll1riru1?1f11~171f (Vl~n~l7ld 
~ ~ 

i' 
,. 

:.~ 
LlfrnJi~ ~.'3\.2548) :wV11'i'j'Vlm~t.J\)J'V11 

1· 

r 2.2.42. V1~n'.'1!71J~'Vlm'3\1~!7l:furw~l7l '.'116JJ1'i'j'll1~r;i'i'j'Vlmtld~t:inf?l 
~ ' 

t 

r· 

(V1iKn~1?1:f'l.JfrnJr~ ~. f\.2549) :wV11~'Vlm~m1'llil!Jb'Vl'V1'6'11711 

2.2.43. V1iKn'.'1!71J'i'j'Vlmf\1'.'1!7l:i'UbW~l7l '.'116JJ1~'ll1b'"1~ (Vl~n'til?l:f'l.Jfolld~ 
~ ~ q 

.C::. IV IV .:::::! 

'V1. fl. 2549) :WVl1'd 'Vlt.J1 'C-lt:J :i'1'llJl{] b 'Vl'V1'6'117ld 

2.2.44. V1~n~i71JA°C1'l.J'3\1~r?m.JV11urw~l7l ~16JJ1~'ll1m:i'~'1ln1:i'b:i'~bb:i':W 
~ 
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(V!in~~nffrn.Ji-:i ~.A.2549) d-JV!1~'Vltnit.Jbm~~tA1~~f 

2.2.46. Vlin~ ~t~~nJ A1~~turu61i~ ~1'1111'll1'el~~1V!mn1v\'el-:1b~tl'd 
'lJ ' 

(V!in~~nJfotlt-:i ~.A.2549) d-JVl11'VlmitJn'll.tl{]mn.J'°l'W'l.J~ 

2.2.47. Vlin~~t~Mnnd-JA1~~td-JV!1tlru61i~ ~1"111~'ll1~Arinnd-J 
'lJ 

2.2.48. Vlin~~tu1'V11t~tnrciuru61i~ ~1"1111'll1Jl1'rJ'1'EJ-:in~'rJ'~tnrci 

(V!in~~ttlfotlt-:i ~.A.2549) b~d-J~'fl V1in~~tu1'V11t~tnrciJ.Jru61i~ ~'ll1b'flnJl1'rJ'1'EJ,m~'rJ'~tnrci iuJ.Juu 

~.f'l.2548 d-JV!1~'Vlmim'VI ri 'L'Wfa~t1'lld-J-:J rit:i nt-:i b'VI~ 
' 

o/ ..::::., <V ~ ~ ff' <V 

2.2.54. V!t:in~~n'VlmA1~[?]tUill"Vl~ ~1"111'l'll1bn'rJ'[?]tf'11~~t (V!t:in~~t 
'lJ 'lJ 

tlfotlt-:i ~.A.2548) bt1d-JA'fl V1in~~t~'VlmA1~~turu61i~ ttlmnw~'ll1bn'rJ'~:l'A1~~f d-JV!1~'VlmitJ 
' 'lJ 

-=.i, <V CV .e:l 

d-1'1!!1 'l'VI m t:i tJ :i"1'llJl{) 'Wri t:i"1'll ~d-11 

2.2.56. Vlin~~t~t:itlA1~~:l'uru61i~ ~1"111~°111Jl1'rJ'1'El-:in~'rJ' (Vlin~[?]J' 

tl~utli-:i ~.A.2548) bt1d-JA'fl V1in~~t~~tlA1~~turu61i~ 'Ltlnbmd-J~'ll1Jl1~1'El-:in~~ d-JV!1~'VlmitJ:l'1'llJl{] 
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2.2.57. V1'6'1n'tl!Yl:i'~-cnJP11'tl1Y1:i'urusV\1Y1 'tl1"ll1rJ"ll1ll1~1L'VltJ (V1'6'1n'tl!Yl:i' 
~ ~ 

iJfoiJi-:i ~.f"\.2548) b~~~'fl V1'6'1n~!Yl:i'~'6'1iJP11'tl1Y1:i'urusVi1Y1 tiJnrn:i'~r.i"ll1ll1~11'Vlu ~V11r.i'Vlm'6'1m1"llfl!J 
~ 

klA:i':i'1"ll'tl~1 

2.2.58. V1'6'1n'tlt91:i'U~P11'tl1Y1:i'urusVi1Y1 'tl1"1J1'j"Jl1U~P11'tl1Y1f (V1'6'1n~IYl:i' 
~ 'lJ 

iJfoiJi-:i ~.f"l.2549) ~V11'J'Vlm't1m1"llfi!JV1~u1k\r.i'fl~u-:i 

2.3 m:i'iJfouNbbrll"llV1'6'1n'tl1Y1:i' ~1kl'dkl 7 V1'6'1n'tl1Y1:i' ' ~ ~ 

2.3.1. m:i'iJfoiJ:i''lbbrll"llV1'6'1n'tl!Yl:i'fJPlr.imn1'"11'tl1Y1:i'urusVi1Y1 'tl1"1J1r.i"ll1 ' ~ 

r.if"lr.im:i'~A'fl~~r.ib!Yl'flf V1'6'1n'tl1Y1:i'iJfoiJN 'iluutl ~.Pl.2545 ~m'J'Vlm'6'1t1'tl'l"ll't11klA1kl'Vlf 
~ ' 

2.3.2. m:i'iJfoiJ:i''lbbrll"llV1'6'1n~1?1:i'rJ'Vlm'"11'tl1Y1:i'urusVi1Y1 'tl1"ll1'J"ll1m:i' ' ~ 

4'!71mn'VlAbklb't1~'fl1Y1~1V1n:i':i'~bn~!Yl:i' V1'6'1n'tl!Yl:i''iluutl ~.f"\.2544 ~V11(j'Vlm'6'1t..1'tl'l"ll't11klA1kl'Vlf ' ~ 

2.3.3. m:i'iJfoiJNbbrll"llV1'6'1n'tl1?1tu1V11tn:i'nr.iurusVi1Y1 'tl1"ll1'J"ll1 
' ~ ' 

n1:i'!Yl'6'11171 Wcln~IYlt'ilUUtJ ~.'"1.2548 il'\!11fJ'Vltl1'6'1U'tl'l"ll'6'11klA1kl'Vlf 

2.3.4 m:i'iJfoiJNbbfll"llV1'6'1n'tl1Y1:i'V1~r.i!?l'J"ll1~n~ir.itiJ 'iluutl ~.ra\.2549 
q 'lJ 

~V11'J'\'lu1'6'1t1:i'1"llil!Jr.i1'6'1'fl'6'1-:intbli 

2.3.5 m:i'iJfoiJ:i''lbbrll"llV1'6'1n~1Y1~·nt1r.i"ll1V1~r.i 171~n~1ir.itiJ n~~ 
q ~ q 

lj'Vlm'"11'tl1Y1fnuArul11'"11'tl1Y1f :i'~~rn.Rb1.Jb1.J11Y11' Aru~r.i'Vlm'"11'tl1Y1fo'6'1~b'VlA'lklt'6'1~ 'Uuutl ~.fl.2545 

~V11r.i'Vlt11'6'1u b'VlA tklb'6'1~:i'1"ll~'l A't1fit1m1' 
~ q 

2.3.6 n1:i'iJfoiJ:i'-.:J bbm "JJ'\!1'6'1 n~!Yl:i'fJ M m:i'il '"11'6'1 !Yl:i'~'\!11UrusVi!Yl 
q ~ 

'tl1"1J1r.i"ll1m:i'4'!7lmN1klljMnn~ 'Uuutl ~.f"l.2548 ~V111j'Vlm't1t1~'6'1iJ1m 

2.3.7 m:i'iJfoiJt-:ibbITT"JJV1'6'1n'6'11Y1:i'lj'Vlmf"\1~1Y1:i'~V11urusV\1Y1 '6'11"ll11j"ll1 
' ~ 

b'VlAbklb'6'1~'tl1:i''tlklb'Vl'"1 'Uuul'.I ~.'"1.2538 '6'1muklb'VlAbklb'6'1~~:i'~r.i'flmn~1bfol1Aru'VlV11rn1171rn~u-:i 
q 

2.4 mfo~!Yl:i'n'6'11'l"ll'fl'l'tl bl1Uklt1"llfl!J bUkl"ll'fl'l~V11-;;;'Vlt11'Ciu n"llfl!J ~1iJ1-:i 
' 

(b~~b~~) ~1kl'dkl 1 V1'6'1n'tl!Yl:i' ~'fl 
'lJ 

2.4.1. V1'6'1 n'tl IYl:i'U:i'~m'"1ut1u1Y1:i'urusV\ IYl 'tl1"ll11j"ll1mtu1V11:i'mtfl n~ 
~ 



\ .. -·-· 

0 

/ 
/ 

/". 
/ 

!/ --

-11-

iJfrn.Ji,rnn16JJV!~n~ lYl~ 91'WCJ'W 7 V!~n~lYl~ m~1~ m1d-Jb~'W"ll'i:l1JV!~n~ lYlm'iN'l'l"JJ'fN~mu'W~'l"llJl!]bU'W6Jl'i:l'l 

d-Jm';jvim~tJ~"llJ111~1iJ1'! (b~d-Jb~d-J) 91'W'd'W 1 V!~n~lYl~ b~'i:ll~bb~'l~1'W'n'l1'W n.~.!9l'El1iJ 9mll'W~~~rirw~'l 
dJ '" q 


