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·~ 6ii'e:in1V1cu~ n~n1 bb~~bnru~hn~·HncunTab~fl~bb'W'W " 61~ve:i~'W1~n1111e:i16111An~1 " 
~ q 

n11'1.h~n1~~.:ith~~~ij6lle:i.:ifl'U~'Wb Via.I tl1~~1tln11An~1 2560 
~ q 

tlvfv1nA'n116li 2560 - 2561 
q 

········· ······································· ·· 

(Software & Embedded System Innovation) 

ml:!.J~ 10.1 ~1'W'W 1'191m11161lB'V'l~wJ{ (Software Development) 
• 

i. ~1"il1n~fl1111 

bll'U~·nh~~hnhh~bil'V161lelvl~bb11vi~el1u'mmlJflmJ~1b191el1 ~'1n~~'U1 vi~el fi~fi''W~'U1vili~hti 
~ ~ 

il1\oJ1fl ellJ~1b(;lel1 b ~el~~~ 'I bb~ ~ 1 i '11'U'U'U bfl ~el'! fl ellJ ~1 b(;l el1 bb 'U'U ci1 'U'\J fl fl~ bfl ~el 'I fl ellJ~1b\91el1bbll6il1 tJ 
' 

vh~'U~f111'U'U1~'U'Ubfl~el6il1t1'1J'U1~~1.:i 1 B'Ub'Vlelfo'.1\;l bb~~/Vl~el ~tJmrubfl~el'U~ (Mobile Devices) 

b'Vlfl 1'U1~~?!11?f'Ub'V1131 

3.3 b ~elci.:i b?f ~lJ ?tu'U?t'U'U m1i'<il ti'W1 (;lf)'j'jlJ1ii'1'U61lelvl~ bb 11flellJ~1 bl91el1 bb~~1~'U'U?flJel.:1 n~ ~.:11'11 
' 

3. 5 b ~el~ ~'U1 m~'Ud'U f111(;.J ~ (;]~ b :U '1~1tU"11 ~ \ii'1'U el (;l?f1VI m1lJ61lelvJ ~ bb 11 bb~ ~';i~'U'U?f lJ el'! f1~~'I~11 el'! ~'U 
~ ' • 

Industry 4.0 

3.6 b ~el1m~'Um1th~n'Uflrum~mt11 'W bb~~mt1'Uelf1'1lel'l?fm'UPin\oJ1 
' 

4. 61i'e.in1vi'W~~11t1 
4.1 b lJ'U~.:itl1~~\oJ~tJ1~ bil'Vl61lelvl~ bb 11 vi~el 1 tJ1bbmlJflellJ~1 b(;lel1~'1 n~ ~'U1 vi~elfi~fi''U~'U 1 vi~\ii'1 ti 

~ ~ 

Jl 1\oJ1 fl ellJ~1b(;lel1 b ~el~~~ 'I bb~ ~ 1i'I1'U'U'Ubfl ~el'! fl ellJ~1b(;lel1 bb 'U 'U ~1 'U'U fl fl~ bfl~el'I fl ellJ~1 b\91 e:i1 bbll6il1ti~ 
' 

1~'U~m1'Um~'U'Ubfl~el6il1t1'1J'U1~~1.:i 1 B'Ub'Vlel1btJ(;l bb~~/Vl~el~tJmrubfl~el'U~ (Mobile Devices) 

4.2 blJ'U~.:itJ1~~\oJ~~~~m vi~e:i fi~fi''U~'U 1 VllJl ~bvim~?flJn'Um11 i.:i1'U iJm1lJtJ~el~i1t1 bJiJ 
~ 

(;.J61m~'Vl'U~ el511lJ"111~ ~'lfllJ "il~ ti511lJ bb~~ b lJ'U 1 tJmlJ bnru~m(;l1~1'U~ .:ibn~6l'ellJ 
~ 

4.3 b lJ'U(;.J61.:J1'W~1i.:i1'U1\ii'"il~.:i bn~tJ1~ 1ti"11LJ(;J1lJl(;lm.h~?t.:ir1 bb61~iJm1lJU61el~i1 ti b 'Um11 i.:i1'U 
' 

14.4 bU'U(;.J61.:11'U .. . 



, ..... 
' ....... 

' ; 

I\' • .. 

~ c:,, oC:l' doC:l .:ii d oC:l .di! 

4.4 bU'U~'1-:J1'U6'1-:ith:::~~~i Vlbfl~"il1flfl1J\j'rn.nmJ fl1JbJtJ'U fl1J6'18'U Vl'11l..!1Jt16'11u1?1 'VIJ8 Vl~'18-:J 

fl1J 1-ff-:i1'U 1~"il~-:Jl'rn,.J11?1m.h:::'1-:if"l 'Vl~e:iiJ'Vl6i'n'51'Ubb'1~-:imJ6'1151?1 'Vl~8 Vl~'18-:Jfl1J 1-ff-:i1'U 1~\~'U1~8~1-:Jb~'U-8'~ 
' "" 

4 .5 ~'1-:J1'U~-:Jth:::~~~i ~6'1WV1~1l.lfl1JUJ~fl1~UWb.flVl~ 10 "il1fl6'lt11'UPifl~1b~tJ1n'Ul'i'e:i-:ihJsB1n'U 
"" 

vl1-:J1'U i!;'l i 

4.6 iJbe:in6'11J bb 'U'Ut11b6'l'U81flJ-:lfl1J1~tJ~-:i'\.JJ:::~~j"lle:i-:ifl'U1'U 1 mJ (bb'U'U 1 -6'18131-2) bb'Um1tJ-:J1'Ufl1J 

1~tJ (bb'U'U 1-6'18131-3) beJfl6'11Jbb6'1~-:i.ff 'U1?1eJ'Ufl1J8eJflbb'U'Ubb'1:::Yrl9ll'U1J~'U'U riiJe:i'\.JJ:::ne:i'UmJ 1.U-:i1'U (m~11 VltJbb'1~ 
" 

m~1eY-:inn~) bb'1:::bb 'U'Uflru6i' n~ru~~'1-:i1'U~-:i'\.JJ:::~~~i '<il1'U1'U 2 bcil.l b8fl6'11J"il~l'i'e:i-:ie:i~mtJ 1 'Ubcil.lb~mn'U ~1 , ~ ~ 

'Vl1n hJe:i~mtJ 1 'Ubcil.lb~mn'U flru~mJl.lfl1J"il::: 1:W~"il1Jru1mT'il 1 ~fl~bb 'U'U"il:::i1~'1fl:::bb'U'Ubll'U131'U~ 
" v 

4. 7 bb 'U'Uflru6i' n~ru:::"ll8-:J~'1-:J1'U~-:i'\.JJ~~~~ i ~ b oif 1~1l.lfl1JUJ:::m~ 1 ~b ll'U 1 uml.l bb 'U'U~611tl'n1~ tJ bb'1::: 
' "" 

Yrl9ll'U1fl1JeJ1~1Pin~1 rl1'Vl'U~ '11 '1.JTU 3 bb~'U (e:i~1mcil.l 1 '1::: '<il1'U1'U 1 bb~'U bb'1:::bbtJfl6'i-:Jl?1eJ'U'1-:JVl~bUtJ'U 

'<iJ1'UTU 1 bb~'U) 

4.8 1~u'U'Vinoife:il.lmd8'Vl1~-:i'Vll.l~'1-:ibb.;J'l.loif8l.l'1Bb~nVJJeJ'Lln61 (*.doc bb'1::: *.pdf) '1-:Jbb~'U CD 'Vl~e:i DVD 
" " 

1?11l.l'11til'U ~~8l.JJ:::'UJ1tJ'1:::bBtJ~ zje:i~'1-:J1'U zje:i6'lm'UPin~1 '11'1.JTU 3 bb~ 'U bb'1~'UJJ"il'1-:J 11l 'U61leJ-:JM~ H~~1'U 
' ' 

1'W'\.Jn'V16i'-:i"lJe:i-:ibe:in6'11J'\.JJ:::ne:i'UmJt11b6'l'Ue:i~"-:i1'U~-:i'\.JJ:::~~ji ~-:i 2 bcil.l 1 "~ '<il1'U1'U 1 bb~'U bb'1~8n'<ii'1m'U 
1 bb~'U 1~t116'i-:il'l8'U'1-:JVJ:::butJ'U~~8mb'U'Uflru6i'n~ru~i ml.loif8 4.7 

' 
4. 9 b ll'Utl'm~tJ'U tl'nPin~1J:::lil'U '\.J1"1J. 'Vl~e:i '\.J16'1. 1 'UJU bb 'U'U fl1JPin~11 'UJ:::'U'U fl1JPin~1 'U8m:::'U'U 

" 
fl1JPi fl~1J:::'U'UV11.fl1~ zj,:i r\'161-:iPi fl~1e:i~1 'U'1tl1'U Pi fl~1 ~-:i n~611tl' fl-:J1'U fltl.J~f!JJl.J fl1Jfl1JeJ1~1 Pin~1 ,J1'U1'U 

" 
1:Wbn'U 10 fl'U bb'1:::~u~n~1'<il1'U1'U1:Wbn'U 5 fl'U 

5 . 'Vli;rmn ru'1mca'W '11 caru1 t-J ~-:11'U~ -:ith::~~~.., .. 
5.1 ~'1-:i1'U~-:i'\.JJ:::~~~i ~6'i'lboif1'\.JJ:::m~"il~l'i'e:i'lilflru6'll.lDMflJ'U~1'U1?11l.l-V'e:in1'Vl'U~~11 u "lleJ-:J~'1\l1'U 

"" ' 
~\lth~~~~i th:: b.fl'VI~ 10 'Vln-t.lca::mca i5-:i"iJ:::boif1~1l.lmJ'\.JJ~m~1~ 

"" ' 
5.2 ~'1\l1'U~\l'\.JJ:::~~~i ~6'1\lb oif 1'\.JJ::: m~"il:::l'i'e:i\!'1\!VJ::: bu tJ'Ubb'1:::M~~\l~'1\l1'Uml.l1'mb'1~b1'11~ n1'Vl'U~ 

"" 
'Vl1n 1:iJ'1\!Vl:::b utJ'Ubb'1~M~~\lml.ll'Ubb'1:::nm~n1'Vl'U~ 1:W8'Uru11'11~boif1~1l.l n1J'\.JJ::: m ~ bb~e:i'Uru11?11 ~~~bb'1~\l~'1 
\l1'U1~ 

5 .3 ~'1\l1'U~\l'\.JJ:::~~~i ~6'1\l b oif1'\.JJ~m~l'i'e:i\lb ll'U~'1\l1'U~tl'm~tJ'U tl'nPin~1 vl1~1tJl'l'UbeJ\l'Vl1m ll'Ufl1J 
"" 

' ' 
~1\l~B'Uvl1 "il:::tin~~~VJ5mJ'\.JJ~m~ 

" " 
5.4 ~'1\l1'U~\!UJ:::~~ji ~bll'Ufl1Jt1161leJWl'i"bb1~~iJ'<il1'Vlt11tJ 'Vl~abb"ilflW~ (Free Software) m-Yrl9ll'U1 

~8 tJ eJ ~ \'l eJ \l 6'11l.l 1Jtibb6'1~'l1~b~'U'J11~iJ fl1JYrl'lJ'U11 ~iJ '\.J J ~ ~Vl 5.fl1 ~ ~~'U fll 1b~l.JeJ~1\l 1 J 1~ tJ "il ~ \'l 8\l 1:iJ 
q vd 

!;I eJ fl b!;'l tJ'Ubb 'U'U ~'1\l1'U"ll8\l ~eJ'U 
" 

5 .5 61le:ivJ~ibn~ vTI m 'Ufl1J8eJflbb'U'U Yrl9ll'U1 M~~'l1-ff'l1'U l'i'8\lbll'U61l8Wl'i"bn~~1:W'1:::bi"J~~VJB 
5 . 6 ~ b oif 1'\.JJ::: m~"il:::l'i' 8\l bl'l~tJl.le:i'\.J mru'\.JJ~ fl8'U~1\l ., J1l.l~\lfl1J 1-ff J:::'U'U bfl~8~1 tJ'Vl~e:i n1J b zj8l.l~ a 

" ' I 

n'UB'Ub VleJ~btJ\?1 (~1iJ) 1 ~~~8l.l~8fl1J6'1151'lmJvl1\l1'U~1tJ1?1'Ube:i\l 



; l 

''i"""' 

oiieiri'1viuli1 n~m 11'1:::bnruonlJ1 lil13J1unT11~fl::: b1uu tJw bIWJ~ 10 ~~tJw~i;~til1uui'lilm1lJ'l!ffWlilbb1111'1:::1:::uuG'llJei~n"'~~lii'1 3 

5 . 7 ~ b .V1tJJ:::m~~ei~t11b6'f'UeJ~'U~fl'U m:::t.rmmJ~(')J'U161leJ~l?l bb11 .n1CJ1 'U~ei~t11 b?f'Ufl'V'l~m.J~eJLJ 
" 

r11m1161Jei~flru:::mJ11fl1J 1 m1mm11m111b~m:::6'f11 1:Wbn'LI 30 'LI1'Yl ~~ei ~11lfl1J1'Ll"iluCJ61JeJ~flru:::mJ:l.lfl1J 

5.8 fl1JbtJ~CJ'UbbtJ6'1~ zjei ~~ei tJJ:::b.flVli:.J6'1~1'U~~tJw~hoJ~'11'UmJ?i~boV1tJJ:::m~ 6'f11!1JmtJ~CJ'UbbtJ6'1~ 
1mm:::lii'LJm~1PimoJ1~~wr~bvi1,!'U bb6'1:::~ei~bb~~~1~~~1nei'UmJLJJ:::m~ hJ~eiCJn11 7 1'LI ?i1'Un1JtJJ:::m~ 
1 'LIJ:::lii'LJmflbb6'1:::J:::lii'LJ'U1~ hJeimu1~ 1 ~btJ~CJ'Ubb tJ6'1~zjei ~~ei tJJ:::b.flVli:.J6'1~1'U~~tJJ:::~h;~'1 

q 0 a:s 

~ 4d'dt!.1 Id d d 

5. 9 i:.J6'1~1'U6'f~tJJ:::~~~, vi?f~ b 61J1tJJ:::m~ mnflru:::mJ:l.lfl1J~J1"il?f eJLJ'V'ILJ111Jfl1J6'1flflb6'1 CJ'Ubb LJLJ ~Jfl ... 
ci~tJJ:::m~mnn11 1 tJJ:::b.nVl "il:::t:1nl'l~~viin1JboV1'th:::m~ 

" 
5.1 o i:.J6'1~1'U~~tJJ:::~~~, ~ci~tJJ:::m~bb6'1::: 1~-rLJJ1~16'1 ~1flflru:::mJ1lfl1Jm1"il'V'ILJ.fl1CJ~~~11iimJ ... 

6'1flflb~CJ'Ui:.J6'1~1'U ~~ei ?i~tJJ:::m~mnn11 1 tJJ:::b.nvi "il:::t:1nt:1ei~t:1fl'UJ1~16'1 bb6'1:::b~eimhlii'LJJ1~16'1~~ 1 tJ~'Wm 
" 

bb Vl'U 

,, 
I Q.I .::ii 0 Q.I Q.I .::ii 

b6'11l "il~b JCJ~m~LJ ~~'LI 

6.1 bblJLJb?f'Ufl bflJ~fl1Jl~CJ~~tJJ:::~~~61Jfl~fl'U~'U 1 ~:J (bb LJLJ 1-?ffll'll-2) ... ' 
6.2 bbLJm1CJ~1'LimJ1~CJ (bbLJLJ 1-?feil'll-3) LJvi~ 1 - LJvi~ 5 1:Wbn'U"51m'U 20 ~~1 1~CJ1:JJ111tJn 

LJviA'~~ei n~~m~11tJ~:::ml'll ?f1~uru LJ~~ru1'Um11 bb61:::mfli:.Jmn Cvnmrh.J~1'U1'U 20 V1tl'1flru~m~11m~ ., ' 
"il~1lJ.Yuw"il1~ru1) 

6.3 .fl1fli:.J'U1fl 

6.3.1 fii1mb'U:::t11m~ti~1'U61Jfl~~~'IJ~:::~~~ (User Manual) bU'Um~11vimb6'1:::m~1ei'~nn~ 
" ... ·1 

rl1~'U~ 
,, 

6. 3. 3 bf) fl6'f1 ~ bb?f ~~oLJ'U ~ fl'U fl1 ~fl fl flbb LJLJbb6'1 :::~ (')J'U1 ~:::LJLJ 

flru:::m~11n1Jfl1Jfl1~1Pin~1n1~'U~ "51'U1'U 3 bb~'LI (eitj1m~11 1 61::: "51'U1'U 1 bb~'U bb6'1:::bbCJn?i~~ei'U 
61~vi:::bDCJ'U "51'U1'U 1 bb~'U ) 

2) 1~u'U'Vin-V'm;Jm'l1ei~1~~m.1~61Jei~ 6.1 - 6.3 bU'Ubb~11.Vei~6'1Bb~flV1JeJ'Lln~ (*.doc bb6'1::: *.pdf) 6'1~1'LI 
bb~'U CD ~~fl DVD m11~11ii'LJ 'V'l~fl1lJ:::LJJ1CJ6'1:::bBCJ~ zjfli:.J6'1~1'U zjfl6'ftn'UPlfl~1 6'1~1'Ubb~'U CD ~~ei DVD "51'U1'U ' - -

3 bb~'U bb6'1:::lJJJ~rn~111 'U61lei~~~ H~~1'U 1 'LIL.Jn~~~61Jei~bein?f1JtJJ:::neiLJmJt11b?f'Ueii:.J6'1~1'U~~tJJ:::~~~, ~~ 2 ' ... 

7. m~w11w bb urni;i'Uei ~r;i"11'U~"l'lh~~~~., bb6'1 ~ bb uu~1t1"11'UnT;i1:5' ti ... 
7.1 ~tJbbLJLJ1'11ei'n~J (Font) bblJLJ TH Sarabun PSK 

7.2 61J'U1~1'11ei'n~J bbLJLJtJfl~ 61J'U1~ 16 point bb6'1:::-X1.Vei 61J'U1~ 18 point 

/8. VfcrnLnruGVl ... 
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1. 

1.1 

1.2 

1.3 

1.4 

1.5 

2. 

3. 

4. 

mb..1Vi 10.1 ~1'U'U1\9l m1~6lle:ivl~bb1{ (Software Development) 
• 

., 
1:: ~'1.J l°l :: bb 'U'U 

\ii ~ b~l°l:: bb'U'Ue.J'6N1'U~-:i tl1::~ht~°1 d d 

vrn1.U . .. ~~1n ~ 

be:im111tl1::ne:ium1ihb~'Ue:i e.i ~-:i1'U~-:it11::~h~t~., bb~ ::~i1e:it11 ::ne:ium11.U-:i1'U (11~ 15 l°l ::bb'U'U) 

bb urn?t'Ue:i bfl"j\Jn1"j1'<ilti~.:i tJ "j~~ht~"1 ~rn.J bb uu ( 1-?fe:il'll -2) (2 fl~bb'U'U) .... 

1.1 .1 fl11~i1?1b';\l'U~n~e:i.:i6lle:i.:i-ile:i~61/"j1ti61~bati1?1 2 1.5 1 

bb'U'U'J1tJ\l1'Un1'J1'<ilti \>1 1~ bb'U'U (1- ?fe:J\31 -3) (5 fl~bb'U'U) 

1.2.1 t,tlbb'U'Un1"j1'<ilti~0,n~e:i.:i (2 fl~bb'U'U) 2 1.5 1 

i.2.2 fl11~?flJV,'Jru6lJe:i.:ib-d'e:iV11 (3 fl~ bb'U'U) 3 2 1 

be:Jn?11'Jbb?f 1?1\l.ff 'U1>1e:J'Um11rw.J'U1"1le:Jvl~bb11 (5 fl~bb 'U'U) 

1.3.1 t,tlbbuu.ff'U1>1e:i'Um"j'Vrw.J'Ll1"1le:ivl~ bb110,n~e:i.:i (2 fl~bb'U'U) 2 1.5 1 
,, 

1.3.2 m1l-l?tl-IV.1ru6lle:i.:ibue:iV11 (3 fl~bb'U'U) 3 2 1 

~iie:it11~ne:ium"j 1 .U.:i1'U bb61~ bb rn..Jriru~mm.i~6lJe:J\lt:..161\l1'U~\ltJ1~~~~"1 (2 fl~bb'U'U) 

m1l-li1?1b';\l'U0,n~e:i\l6llt1.:i-ile:i~61/11tJ61~bBtJ1?1 2 1.5 1 

CD/DVD u'UVinoilm,1611>11lJoile:in1V1'Ll1?11 'Uoile:i 4.8 (1 fl~bb'U'U) 
., .. ., 

0.5 m1l-lfl'J'Um'U?f~\j'Jt116lJeN6lJt1~61 - 1 

ifon1'Vl'U~/l°l ru~~u~ 6lle:i-:i e.i ~-:i1'U~ -:it1"j::~~~., . .. (11~ 10 l°l ::bb'U'U) 
,, 

2.1 U'J~~~~ Vl~tl 'Vrw.J'U1:fi'U 1 VI~ (5 fl~bb'U'U) ... 5 4 3 

2.2 ?11m1tiv11.:i1'U1~m.:imlJ11>1qtJ1~?1\lA (5 fl~bb'U'U) 5 4 3 

m1t11 b~'Ue:i e.i~-:i1'U ~-:itl1 ::~~!., (11~ 10 l°l ::bb'U'U) 

3.1 nT~itl1b?f'Ue:Jt:..161\l1'Ubb61~m1?1161>1m~11vm ( 1.5 fl~bb 'U'U) 1.5 1 0.5 

3.2 'Ufl~ nm'W6lle:i\le'.ltl1b?f'Ut1t:..161\l1'Um~11vm ( 1.5 fl~bb 'U'U) 1.5 1 0.5 
' 'lJ 

3.3 m1l-li1?1b';\l'U 1 'Um1tl1b?f'Ue:Jt:..161\l1'Um~11vm (2 fl~bb'U'U) 2 1.5 1 

3.4 m1tl1b?f'Ue:Jt:..161\l1'Ubb61~m1?116\9lm~1e1.:inq~ ( 1.5 fl~ bb 'U'U) 1.5 1 0.5 

3.5 'Ufl~nm'W6llme'.rt11 b?f'Ut1t:..161\l1'Um~1e1.:inq~ ( 1.5 fl~ bb 'U'U) 1.5 1 0.5 
' 'lJ 

3.6 m1l-li1?1b';\l'U 1 'Llm1t11 b?f'Ue:Jt:..161\l1'UeJ\lnq~ (2 fl~bb'U'U) 2 1.5 1 

1°111~b'Vl~1::~~6lleJ-:ie.i~-:i1'U ~-:itl1::~~~., (11~ 10 l°l::bb'U'U) .. 
4.1 m11.U.:i1'U1 tl1bbn'Jl-l?f1l-IT~m oil1lii1tii11?1 tJ~1tJ (3 fl~ bb'U'U) 3 2 1 

4.2 mT'il?ftl'Ufl11lJtin~e:i\l6lJt1\l'Jtlbb'U'\J6lJt1\loLJt1lJ61 (3 fl~bb'U'U) 
'lJ 'lJ 'lJ 3 2 1 

4.3 1~t:..161~'W6~tin~e:i.:iml-lm1l-l~e:i~m1 (4 fl~bb'U'U) 4 3 2 
'lJ 

tl~ut11-:i • 

0 

0 

0 

0 

0 

0 

0 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

1 
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a~· 

5.1 fl1'jlbm1~~'j~'lJ'lJn1'jVh:nu (10 fl~bb'W'W) 

5.2 fl1'jtJEJnbb'U'UW'U'lJfl1'jVh:n'U (10 fl~bb'U'U) 

5.3 fl1'j~w.J'lJ1'j~'lJ'\.Jfl1'jVh:n'U (5 fl~bb'U'U) 

6.2 U'j~~'Y15.flTV'l (10 fl~bb'U'U) 

(10 fl~bb'U'U) 

m1iii1?1 b "il'W'1 fl~ EJ-:J'IJEJ-:i.rr EJiJfl/ 
" " 

'j1CJfl~bBCJl?l miibb'U'U ('H'ltll"f-2) 

(2 fl~bb'U'U) 

~ = (1.5) 

10 7 5 3 

10 7 5 3 

5 4 3 2 

5 4 3 2 

5 4 3 2 

10 7 5 3 

10 7 5 3 

100 fl~bb'U'U 

-rrtliifl bbfl ~'j1 CJ6'1 ~ ba CJ\?!~ n1'\t1'U1?11 n 'U bb u'U b61'U El 
" 

61iJ'lJ'jrufl'j'lJ'11'W ~-:i1'W~1'WbdEJ"v11 m'V'l'\.J'j~flEJ'U 

i1A11ii'\.J'j~rul'l'1fl~EJ-:1'1Jm'j'\.J bb 'U'U 1 'Wfl1'j'Wii.Wfl1'j 
v v 

-rr El iifl bbfl ~ 'j1 CJ fl~ b a CJ\?!~ n 1"v1'U 1?11 n 'Ubb 'U'U b61'U El 
" 

bfl'j-:Jfl1'jl~CJ~-:i'\.J'j~~~~i ~-:i 27 .rrEJ :Wm1ii "' --

bb~:i'.im1ii'\.J'j~rul'l '1 fl~ EJ-:J'IJEJ-:J'j'\.J bb 'U'U 1 'W fl1'j'Wii-W 
v v 

bn'U 1 i'b ll'WbEJfl611'jel'1-:ia-:i 1~ 

.rrm;Jfl bbfl ~'j1 CJfl ~ b a CJ I?!~ n 1'\t1'W1?11 n 'U bb 'U'U b61'U El 

bfl'j-:Jfl1'jl~CJ~-:i'\.J'j~~~~i ~-:i 27 .rrEJ hJ 
"' -

m'U'11'W~-:i1'W~1'WbdEJ"v11 il1'V'IU'j~fla'U hJ:W 

m1ii'\.J'j~tUl'l'1fl~El-:J'IJB-:J'j'\.J bb 'U'U 1 'Wfl1'joWiJ.W fl1'j 
v v 

ufo'\.J'j-:i = (0) hJt11?i-:ibb'U'Ub61'WEJ1m-:ifl1'ji~CJ~-:iu'j~~~~bbfl~ 
' "' 

~liEJ'\.J'j~flEJ'Ufl1'j 1 i-:i1'U 
" 



. ...... 

. ' 
''.r. 

1.2 bb'\Ju11ti-:i1'Un11i~ti~1mb'\J'\J ~mn = (2) 

1-?!B\31-3 (5 fl~bb'U'U) 

1.2.1 1tlbb'\J'\Jn11l~tJ~ttn~B\l 
~ ~ 

(2 fl~bb'U'U) 

~ = (1.5) 

'V'IB1i = (1) 

~mn = (3) 

(3 fl~bb'U'U) 

~ = (2) 

'V'IBli = (1) 

1tlbb'\J'\JbBn?l11\l1'Ul~tJ ~\l 5 '\J'Vl i1ri11~ 
~ 

?1~u1ruri1ut11'U ~-:i1 'U~1'Ubdavi1 .nTviitJ1~nau 
v 

~ v v d ' 

1tlbb'\J'\J11tJ\l1'Un11TOJtJ 'Vl\l 5 '\J'Vl ~fl11~?1~'\J1tu 
~ v 

ri1uti'1'U ~-:i1'U~1mdavi1 .n1'V'1tl1~nau bbl'ihJ 

i1m1~1b~ru~t1n~a-:i'Va-:i1tlbbuu1'Um1~~~m1 
"O '1J 

1'U~1mdavi1 .n1'V'ltl1~nau hJi1m1~tJ1~ru~ 
t1n~B\l'VB-:i1tlbb'UU1'Um1~~~ m1~~v11tln m1 
~ ~ 

d/ ~v V d G 

b 'UBVl1\l1'UTOJtJ 'Vl\l 5 '\J'Vl ~fl11~?1~'\J1tu 
v 

ri1ut11'Um~vi~ni"tl1m1b vim~?l~~'OJ~ bfl'\J 11b U'U 

bBn?111eJ'1-:iB-:i 1~ 

~1~VI~ n1"tl1 n11 bbl'ii1i B'\J n'V'l~B\l'\J1\l?il'U 

b vim~?l~~'OJ~bnu 11buman?111eJ'1-:iB-:i1~ 

bifavi1-:i1'Ui~ti ~-:i 5 '\J'Vl i1iaun'V'l~a-:imn hJ 

b vim~?l~~'OJ~bn'\J 11buman?111eJ'1-:iB-:i1~ 

bifavi1-:i1'Ui~ti ~-:i 5 '\J'Vl hJi1m1~t1n~a-:ihJ 
v 

b vi~1~?1~~'0J~bn'\J 11buman?111eJ'1-:iB-:i1~ 



. ., 

• 3' • •• 

~ ., 
1.3 b€lfl?l11bb?l~\l"ll'Ul'l€l'l.Jn11'Wl'll'U1 

61!e:ivll'lbn1 (5 fl~bb'U'U) 

1.3.1 1tlbb'U'U~'Ul'l€l'Ufl11'Yrl'll'U1 
" 

(2 fl~ bb 'U'U) 

(2 fl~bb'U'U) 

~hnn = (2) 1tl bb urne:i n?111 iJfl11&..1?1&..1u 1rumui;11'U bb'1 ~ " '{) 

tJ1~rul'ltin~ e:i.:i 1 'Um1-W&..1.W m1~~vr1tJrnb'1~ 
" 

~ = (1.5) 

tlfotl1.:i = ( 0) 1tl bb '\J'U beJ fl?l11bb?l~\l.rr'Ul'l€l'Ufl11Yrl'll'U161!€lvll'l bb11 
' " 

~&.J1fl = (3) 

~ = (2) 

hliJm1&..1tin~e:i.:i 1~ b~&..11~?1&..1~'1~ bnu 11\tJ'U 
u 

' i,.I CV ~ 
fl11&..1?1&..1u1ruri1um'Ul'l1&..1~'1m'll1m1b~&..11~?1&..1 

v 

~lil~bnu 11btl'Ube:in?111B'1.:i€i.:i1~ 

' i.I CV ~ I.el i.I I 

?1&..1u1rufl1um'Ul'l 1&..1~'1 m'll1m1bbl'l&..1"1Je:iu n'W1e:i.:i 
" 

u1.:i~1'Ub ~m~?l&..i~lil~ bnu 11b llme:in?111B'1.:i€i.:i 1~ 

b tf e:im bb?I ~.:i-fr'Lil'leJ'U m 1'Vrl'll'U161!e:ivll'l bb 11iJ 

-if e:iun'W1e:i.:i 1~ b~m~?1&..1~'1~bnu 11b tl'LI 

be:in?111B'1.:i€i.:i 1~ 



-.. . . 
.., 

'• • 

(2 l°l~bb'U'U) 

1.5 CD/DVD D'WVin.Vei11~m11 
" 

(1 l°l~bb'U'U) 

2.1 th~~~~ 'Vl~B -W~'U1~'U 1 'VliJ 
"' 

(5 l°l~bb'U'U) 

2 .2 6111J1'jtJYl1'11'U 1~ 

t?l 'j.:Jt?l1111t?l t1U'j~61-:iri" 
' 

(5 l°l~bb'U'U) 

"" ~J..nn = (2) 

~ = (1.5) 

"" ~mn = -

~ = (1) 

vrn1-tl = (0.5) 

~111n = (5) 

~ = (4) 

~mn = (5) 

~ = (4) 

iJ'j1tJ~~bBtJ~i md~~~-:imd 1-tl-:i1'U-t'eimdd~1-:i 
n1'jU1'j.:J~n~1bb~~~B~'lJei-:ie'.i~~t?l~611111dt1~~\9iei 

' " " 

' . 
mdu1d-:i~n~1bb~~Viei~'llei-:ie'.i~~(?l Vi611111dt1 

' " " 

' ' 
d~1-:i mdu1d-:i~n~1bb~~Viei~'lJei-:ie'.J~~t?lVi611111dt1 

' " " 

~~'11'W~-:iud~~~~i ~il1~ud~~~~ 

'Vl~ei-W~'U1~'U 1 'Viii 

/ 3 . n1'jtJ1b61'Uel .. .. 



"· 
·~ 

3.1 m1:wvr!el:w 1 'Urn~tl1 b~'Uel 

e-J~N1'Ubb'1~fl1~~151'1 

.flT1~n1vm 

(1.5 l°l~bb'U'U) 

3.2 
~ ., 0 

tJ 1°1'1 f1.fl T'v'l'lJel'le-J'U1 b~'U el e-J'1 'l1'U 
' " 

.f1Tl~n1VJCJ 

(1.5 l°l~bb'U'U) 

~:W1f1 = ( 1.5) 

~ = (1) 

vrn1i = (0.5) 

u-ruu~.:i = (o) 
' 

~:lJ1f1 = (1.5) 

~ = (1) 

vrn1.U = (0.5) 

., "" 
"1.JeJ'W"il1'HU1 

iJ rn~ bl'l~ c.i:w rn~ 1 'W~1'U rn~tl1 b~'Uele-J'1'l1'U 

1-rr1~~elumruu~~nm.J1 'Wrn~el5rnc.i 
'' 

~ 16\PlVJ ~ i;, el .:i l'l '1 el~ "il m el n ~ 1~1 'Wm~ be-J CJbb vd 

e-J'1'l1'U el~1'll°l~'Ut1'1'Ubb'1~ bVl:lJ1~~:w 

iJ rn~bl'l ~c.i:w rn~ 1 'W~1'U rn~tl1 b~'Uele-J'1'l1'U 

1 i1~~el'l.J mruuwnelu 1 'Wrn~el5u1c.i 
'' 

~151'1Vl~'1 el'l 1'1'1 el ~"il'U b el n~1~1 'Wm~ be-J CJ bb vd 

e-ii;,.:i1'U bbl9ii°Joii'elunvdel.:iu1.:i611'U 

i°Jfl1~bl'l~CJ:Wfl1~ 1 'W~1'Ufl1~tl1 b~'Uele-J'1'l1'U 

1 i1~~el'l.J mrutJ~~nelu 1 'Wfl1~el5u1c.i 
'' 



.! • .. 

3.3 fl11l.J-ti'~b"il'U1 '\.JnT:itl1b6'l'UBt:.J6'1\11'U 

rrn~n 1 vm 
(2 fltbb'U'U) 

3.4 fl11l.J'V'l~Bl.J1'Urndtl1b6'l'UB 

t:.J6'1\11'U bb6'1tfl1d6'1151'1 

m~1e1'..:in~~ 
( 1.5 flt bb 'U'U) 

~mn = (2) 

~ = (1.5) 

'V'IB1-ff = (1.0) 

~mn = (1.5) 

~ = (1) 

'V'IB1-ff = (0.5) 

B5'U1tJU,tnB'lJn1d6'1151'1 Vl~B 'Yl~6'1B\lt:.J6'1\11'U 

~..:itJ,t~~~i b~B 1 Vlbfi~m1l.lboLJ11"iJ bb6'1tb~'U"il~..:J1 'U ... 

~1'UUdt~'Yl5D1'V'I U6'1t~~n1,~1\11'U~B\lt:.J6'1\11'U 

~..:itJ,t~~~i 1~t1n~e:i..:i~..:i 4 ~1'U 
... ~'U 

B5'U1tJU,tnB'Un1d6'1151'1 Vl~B 'Yl~6'1B\lt:.J6'1\11'U 

~\IUW~~~i b ~B 1 Vlbfi~fl11l.JboLJ11"iJbb6'1tb~'U"il~\11 'U .. 

~1'UUdt~'Yl5D1'V'I U6'1t~~n1,~1\11'U~B\lt:.l6'1\11'U 

~..:itJ,t~~~i 1~t1n~e:i..:i 3 ~1'U 
"" 'U 

e:i5'U1tJU,tnB'Un1d6'1151'1 Vl~B 'Yl~6'1B\lt:.l6'1\11'U 

~\IUW~~~i b ~B 1 Vlbfi~fl11l.JboLJ1 b"iJbbG'ltb~'U"il~\11 'U 
"" 

~1'UUdt~'Yl5fl1'V'I U6'1t~~n1,~1\11'U~B\lt:.l6'1\11'U 

~..:itJ,t~~~i1~t1n~e:i..:i 2 ~1'U 
"" 'U 

lJfl1dbl'1~tJl.Jfl1d1 'U~1'U fl1dtl1 b6'l'UBt:.J6'1\11'U 

1 .ffi'?l~BU mrutJwnB'U 1 'Llfl1dB5'U1tJ 
'' 



.. ... .• 

.n1~1B'..:inq~ 

(1.5 fl~bb'U'U) 

3.6 fl11~61l\1lb"il'U 1 'Wfl1'jtl1b?f'UeJt:J6'1'11'U 

m~1B'..:inq~ 

(2 fl~ bb 'U'U) 

~mn = (1.5) 

~ = (1) 

vrn1i = (0.5) 

tl1'uth..:i = (0) 
' 

~~1n = (2) 

~ = (1.5) 

vrn1i = (1.0) 

tl1'rnh..:i = (O) 
' 

fl1'jbbl'i..:Jfl1tJ fl1'j1if0i'TV'l\11 fl~tJ1 m'jtJ1Vl 
'U ., 

<tm..:i~tl1b?t'UeJ b~m~?t~Vi..:i 3 ~1'U 
'U 

fl1'jbbl'i..:Jfl1tl fl1'j1if0i'TV'l\11 fl~tl1 mW1Vl 
'U 

"1.JeJ..:i~tl1b?t'UeJ 1:Ub~m~?t~ 
'U 

eJBU1tJtl'j~neJUn1'j?f1B~~~eJV1\116'1eJ..:Jt:J6'1..:J1'U 

~..:Jt)'j~~~~"1 b~eJ 1 ~bfl\1lfl11~boli1l:iJbb6'1~b~Wil~..:J1 'U 
"' 

~1'Utl'j~~V1B.fl1'V'l bb6'1~15rnTv11..:i1'U"l.leJ..:Jt:J6'1..:J1'U 

~..:Jtl'j~~~~, 1~tin~eJ..:i~..:i 4 ~1'U 
.... v 

eJ5u1 tJtl 'j~ n BU fl1'j?f 1B~~~eJV1\116'1 eJ..:Jt:J6'1..:J1'U 

~..:Jtl'j~~~~"1 b~eJ 1 ~bfl\1lfl11~b-li11"ilbb6'1~b~'U"il~..:i1 'U 
"' 

~1'Utl'j~~V15m'V'l bb6'1~15rn'jv11..:i1'U"1.JeJ..:it:J6'1..:i1'U 

~..:Jtl'j~~~~, 1~tin~eJ..:i 3 ~1'U 
"' v 

eJBU1tJtl'j~neJUfl1'j?f1B~ ~~eJ V1\116'1eJ..:J 

t:J6'1'11'U~..:Jtl'j~~~~"1 b~eJ 1 ~bfl\1lfl11~boli1h 
"' 

bbG'l~ b~'W"il~..:i 1 'W~1'Wbb 'U1fl11~f1\1lrn'jtJ'j~~~~ 
"' 

~1'Wtlw 1CJ'1l'W1 i?teJtJ ~1'Utl'j~~V1B.fl1'V'l 

bb6'1~15n1'jv11..:i1'U"l.leJ..:Jt:J6'1..:J1'U~..:itJ'j~~~~"1 .. 
1~tin~eJ..:i 2 ~1'U 

v 

/4. fl11m~m~?f~ ... 



., 

4.1 n1"j' 1i.:i1'Ll1 l.J'mml.J?l1l.J1'~l1 

boU1h1~1'1tJ~1tJ (3 fl~bb'Ll'Ll) 

iJm"j'ffElflbb 'U'UVlif 1~eJ 

iJm1l.J?l1 ti.:i1l.J'll11 i.:i1'Ll 

~1'Ll~~~e:imi.:i1'UiJl.J1~"j'~1'U 
'IJ "' 

b~tJlfl'Ll 

m i.:i1'U b ~'Ll bbiK1iifl11l.J b .rr1 h 
'IJ . . 
Vi~~~'Ll1~eJffJ1l.J'\lll.J1tJ 

'IJ 

"j'~uurl1'Ll1tifl11l.J?l~~1n 

1'Llm"j'1 i.:i1'Llbb6l~bbm "UDtlJVl1 

oUeJl.J61 (3 fl~bb'Ll'Ll) 
'IJ 

- iJm"j'tJeJ'ln'Llm"j't11b-U'1-U'e:il.J61 
'IJ 

~~vm1~ 

- b~e:in1i component 

b '\lll.Jl~?ll.J fl'l.Jn1"j'fooUeJl.J61 
'IJ 

al ii d d ~ 

- l.Jn1"j'bb~'lbl'leJ'Llbl.Jmn~ 

.Ue:i~~vm1~~1nmi.:i1'Ll 
'IJ 

(4 fl~bb'Ll'Ll) 

- l.J"j'~mm.m1~?11"j'?J'Llb'Vll'll'l"j'.:J 
., 

ml.Jl'leJ'ln1"j' 

- th~mm.m1~e:i~1.:J"j'l~b~1 

- iJm1l.J?l~mmb6l~~~Vl~'Ll 
' 

1 'Ll n1"j'fl'U~'LloUeJl.J61 
'IJ 

- ~6l~Y'llfoeJ~fliKeJ'lbb6l~iJm1l.J 

?ll.J'l.J"j'runu~?l'Ll h 
'IJ 

~mn = (3) 

~ = (2) 

vrn1i = (1) 

tfful.J"j'.:J = (0) 
' 

~mn = (3) 

~ = (2) 

vm1i = (1) 

~ = (3) 

vrn1i = (2) 

., 
15. .LJ'ul'l B'Uf11'JBB ml uu ... 



~ ' 0 5.1 m11bA11~V11~'U'l.m11vnnw 

(10 A~bb'W'W) 

5.2 fl1188nbb'U'U1~'U'Ufl11vl1'l1'W 

(10 A~bb'W'W) 

5.3 fl11~(9),J'W11~'U'Ufl11vl1'l1'W 

(5 A~ bb 'W'W) 

~mn = (10) 

~ = (7) 

vrn1i = (5) 

~l.11n = (10) 

~ = (7) 

vrn1i = (5) 

~mn = (5) 

~ = (4) 

vrn1i = (3) 

iJ n11l bA 11~'l-18~1'l b lJ'W -fr'W ~ 8'WVl b Vll.11 ~ ~l.I 

~8~A~8'l ~1l.IA11l.1~8'lfl11"1J8'l1~'U'U'l1'W 
' ... ... 

8~1'ltin~8'lA1'Utl1'W~1l.ll.11~1~1'W 
v -

iJ n111 bA11~"18 ~1-:i b U'WoLJ'W~8'WVJ b Vll.11~~l.I 

~8~A~8'l ml.IA11l.1~8'lfl11"1J8'l1~'U'U'l1'W 

8~1'ltin~8'l bb\911~A1'U~1'W~1l.ll.11~1~1'W 
v ~ 

... ... 
~8~A618'l ml.lm1l.1~8'lfl11"1l8'l1~'Urn1'W 

bb~1~tin~8-:i bb61~A1'Ui11'Uml.lmm~1'W 
v -

iJ n 118 8 n bb 'U'U 8~1-:i b ll'W-fr'W~8'WVi b Vll.11 ~m...1 

~8~A~e:J'l ~1l.IA11l.1~8'lfl11"1J8'l1~'U'U'l1'W 

8~1-:itin~8'l A';i'Uil1'Wml.lmm~1'W 
v -

iJ fl118 8 n bb 'U'U8 ~1-:i b ll'WoLJ'W ~8'WVi b Vlm~~l.I 

~8~A~8'l ml.IA11l.1~8'lfl11"1J8'l1~'U'U'l1'W 

8~1-:itin~8'l bbl9i1~A1'U~1'W~1l.ll.11m~1'W 
~ ~ 

iJ m188 n bb 'U'U 8 ~1-:i b u'U.rr'W~8'WVi b Vlm~~l.I 

~8~A~8'l ml.IA11l.1~8'lfl11"1Je:J'l1~'U'U'l1'W 

bbl9i1~tin~8'l bb61~A1'Uil1'Wml.lmm~1'W 
v -

iJm1~(9),Jm 1 'lhbbml.18~1-:i b u'U.LJ''U~8'W 

Vi~eJ~A~eJ'l ~1l.lfl11flflnbb'U'U1~'U'U'l1'W 
' ... ... 

eim-:itin~8'l A1'Um'Wml.ll.11~1~1'W 
v -

.d ... 
'V1~8~A~8'l ~1l.lfl11fl8nbb'U'UW'U'U'l1'W 

ei~1-:itin~8'l bbl9i1~A1'U~1'W~1l.ll.11m~1'W 
~ -

iJm1~(9),J'W1 b 'l.J'rnml.l8~1-:ib U'WoLJ'W~8'W 
~m'U~1'Wml.lm~1~1'W bb~1~~8~A~8'l 

~ 

/~~l~A~bb'W'W ... 



~ ~ 
5.4 fl1":i~~~'l bb61:::'Vl~'1 €l 'U":i:::'U'U'l 1 'U ~lnfl = (5) 

(5 fl:::bb'U'U) 

~ = (4) 

~e:i1i = (3) 

iJ-r~.:i = (2) , 

6. f1Wf"i1'tl€l.:i ~ ~.:i1'W~.:i\J":i::~'t!t~°1 ( ":i1~ 25 fl :: bb 'W'W) 
' ... 

lil~ b rHfl :: bb 'L!'L!~6N1'L!~{l'l.h::~'t!t~°1 
' ... 

6. 1 '\.J":i~ btl"lltJfl1":i 1 i.:i1'U ~lnfl = (5) 

(5 fl:::bb'U'U) 

~ = (4) 

~e:i1i = (3) 

iJ-r 'U'\.J1 .:i = (2) , 

.c::il ~ V I 

llfl1 ":i ~~~'l'l1tl bb61::: '1 :::~1 fl '1 1 ln":itl'Vl~'1 €l'U 

n1":i 1 i.:i1'Un'U.LJ'e:il161~tinl'i'e:i.:i bb61::: 1~~61~~5 
'U 'U 

e:i ~1-:i tin~ e:i .:i '11ln":iQVeN n'U m":i-r'U.LJ'e:ill61 
'U v 

V1~€lfl1":ii.:i.:i1'U~hltin~e:i.:i1~ 
v 

d .t:::t. ~ I 

llfl1":i~~~.:i.:i11:.1 bb61:::'1:::mn '11ll 1 ":itl'Vl~'1€l'U 

m":i 1 i.:i1'Un'U.LJ'e:il161~tin~e:i.:i bb61::: 1~~61~~5 
'U 'U 

.c::il ~ q/ I 

llfl1":i~~~'l'l1tl bb61 :::'1:::~1fl '1 1ll1":itl 'Vl ~'1€l'U 

m":i 1 i.:i 1 'Un'U.LJ'e:il161~tinl'i'e:i.:i bb~1~~61~~5 
'lJ 'U 

iin1":i&l~~.:i hJ?l:::m n bb61::: 1~'11m":iti\l e:i .:in'W 

m":i-r'U-rre:ilJ61 'Vl~€lfl1":ii.:i.:i1'Um~tin~e:i.:i 1~ 
'U 'U 

., ... 
'tlel'V'llil1":iW1 

~61'l1'U~'l'\.J":i:::~'(o}~., ii.LJ'e:ill61 bb61::: b b '1~.:i1 ~b ~'U 5.:i ... 'U 

'\.J":i~ fo"lltl ~e:i n1":i1 -tl.:i1'U1~'1~.:imll1~ ti'\.J ":i~ '1-:i r1 , 

'Vl fl't.h :::fl1":i bb61::: li 'VI~ fl ~1'U fl1":i'l111 '\.J1 i.:i1'U 
' ~ 

1~bbri b€lfl'11":i-r'U":i€l'l bb61:::.fl1~·1.h:::ne:i'U 

~61'l 1 'U~.:i '\.J":i :::~'(o}~., ii-UmJ mb61::: bb'1~.:i1 ~b~'U5.:i ... 'U 

'\.J":i::: bt1"1ltll'ie:ifl1":il i.:i1'U 1~'1~'l 

~1lll~tl'\.J":i~?l'lrl'Vlfl'IJ ":i :::fl1":i 
' 

~61'l1'U~'l'\.J":i:::~'(o}~., ii.LJ'e:il!mb61::: bb'1~.:i1 ~b ~'U5.:i ... 'U 

'\.J":i~ btJ"lltJl'i€lfl1":il i.:i1'U 1~~~,:j 

bb1'11~fl":i'U t11'U ~ 1ll1 ~ ti'\.J":i:::?l.:JA'Vl n'\.J ":i::: fl1":i 
' ' 

~61'l1'U~.:i '\.J ":i~~'(o}~., ii-UmJmb61~bb6'1~.:i1 ~b~'U5.:i ... 'U 

'\.J":i~ 11:.1"1ltll'ie:im":i 1i.:i1'U1~b~nue:i1:.1 



.... ,. ~ . 

6 .2 tJ'j'~~h'15mYi 

(10 fl~ bb 'W'W) 

(10 fl~bb'W'W) 

~mn = (10) 

~ = (7) 

Yie:i1i = (5) 

~ = (7) 

Yie:i1i = (5) 

tJfotJ'j'-:J = (3) 
' 

bb'1~iitJJ~~'Vl5.n1Y-lmu1911i1~n1~'W~111 'W 

fl ru~ n~ru~ bu Vil ~'ll 'EM e..i '1-:J1'W~ -:itJJ~~~~ "1 
' "' 

bb'1~iitJJ~~'Vl5.n1Yimumii~n1~'W~ 111 'W 

fl ru~ n~ru~ bu'V-l1 ~'ll eN e..i '1-:J 1'W ~-:itJ J~~~~ "1 
' "' 

1~'11mJt:1Yr\9lJ'W1e..J'1-:J1'W ~~e:i m~u-;J'Wnl'j'e..J~\91 

61b~-:i'V-l1ru'IJ~ bb'1~~~e:ie:i\91'11~mdii 1~ 
~ ' 

~'1~ne:i'U bb'1~~~ru17.;;\'1~mi~ 1 ~fl~bb 'Wmnnfl~bb'W'Wmn 1 tJmi!m.J . (_!V . 

('W1()Urub~l"l ~'1~) '., 

tJ'j'~f51'Wflru~mJi!n1J'U~md~~mJ'W1191mJii 

bbtl:J b Ylri hi btl~~ .. :n.h::;~'l'f~eJ11!1~m~1 1:J~'lJ'1ll~ 
"' 



.. . · ~ . 
- > • 

(Software & Embedded System Innovation) 

mfa.1 Vi 10.2 mfa.1-W'~t.11 -a::'IJ 'IJ ~~e:i -:i n~~-:1~1 (Embedded System Development ) • • 

i. 1"11:ij1n~ f111~ 

b U'W~-:itJ 'j~~~~u 'j~ b.fl'VJ•1rnvl~ bn~-a~uutl·rnmri e.rn~1 -U:au vt~B hi 1m 1 'V'l-ab61lm6l!B~~BB mb uum 1~v 
"' 

bu'V'l1~~11 n~~m vt~Bfi~fi''W~'W1 vilJ b~Bm'UrilJBumrubri~B\11m Yl.W1 bbr1~B b~ n'Vl'jfl'Ll n~~ 1 \I 1 1~ v 'j~'IJu ~ 
" ' ' 

~~'W1~'W\1l €1\liJB\I A'lh~ n€J'IJ6/J€l\1€JU m ru~1fa bb 1~'lh~ b.fl 'Vl61lJ€l\I nri ~\1~1 €1 ~ 1 \IU €1 v 1 ~'W bbrl~'j~'IJ'IJ 1°11 'j 
' 

bb61 ~\11 ~ b ~'W G\l'W1 \91 m'jlJ~ bn ~~'W "il1 nm 'j~fl611 'j bbri ~ii'll5i1lJ~'W5'j~vt11\le:iumruvt~B~\161l€l\1€1~1\luBv 2 ~'W 

b'Vlf1 b 'W fa ~611'j61'\.Jb 'Vll"l 

3.3 b~B'1\lb61~lJ 61tJ'IJ61'W'W fl1'j1~v'W1\9lm'jlJ~1'W61lBYl~bb1~f1BlJ'W1b\9lfl~bbrl~'j~'IJ 'IJ 61lJeJ\lnri~\1~1 
' 

Indust ry 4.0 

3.6 b~'fl'jmfom'j'lJ'j~fl'Wrirum'V'lmv 1 'W bbr1~.fl1V'WBn6/JeJ\161m'WPin~1 
' 

4. .Uei n1vit.1~~11t1 
4.1 bU'W~\IU'j~~~~U'j~b.fl'Vl6llflvl~bbd~'j~ 'IJ 'IJU'j~lJ'dr1e.rnm-U:au Vl~fl 1lJ bf1'jb 'V'l'jb6ll61b6llfl~~flflnbb'IJ'\Jl.J1 

"' 
1~mu'V'l1~ ~~n~~m vt~fl fi~fi''W~'W1vtlJb~flf11'1JfllJ'e:l'llmru bA~eJ\11-U'l Yl.W1bbrl~Bb~n'Vl'jffun~~1\111~v'j~'\Ju 
~~~'W1~'W\1leJ\liJeJ\IAU'j~neJ'IJ6/Jfl\lflUmru~1~~bbd~UWb.fl'Vl61lJ'fl\lnr1~\1~1fl~1\IUflV 1 ~'W bbrl~'j~'IJ'\Jfn'jbb61~\I 

' 
1~b~'WG\l'W1\9lm'jlJ~bn~~'W'i\J1nm'j~eJm'jbbri~iiu5trlJ~'W5'j~vt11\le:iumru vi~'fl eJ~1\lueJv 2 ~'W 

4.2 bU'W~\ID'j~~~~~~~'W1 Vl~fl fi~fl'W~'W1vtlJl~bV!lJ1~61lJn'\Jm'j1off\11'W iiri11lJUrlfl~JlV 1lJii 
"' 

t:..irim~'Vl'IJ~flu'j'jlJ"1!1~ ir'lrilJ "il~Vu'j'jlJ bbrl~bU'W 1 U\911lJbnrus;lmm\i1'W~\lbb1~~fllJ 
"' 

4.3 b ll'Wt:..iri\11'W~1oU\11'W1~"il~\I bn~'lJ'j~ 1v"1lumlJ1\9111'lJ'j~61\IA bbri~iim1lJ'llrieJ~.ilv 1 'Wm'jtoff\11'W 
' 



vhnu i61i 

4.6 iJbelrnnrn'lJ'lJi.11b61'Uel 1m..:im'j'1~ti~..:i'\J'j':::~~~"Uel\lfl'Utu 1 vi&J (bb'lJ'lJ 1-61el~-2) bb'lJ'lJ'j'1tJ\l1'Ufl1'j' 

1"ilt1 (bb'lJ'lJ 1-61el~-3) rnn611'j'bb61~..:i.fr'U(?lel'Ufl1'j'elelflbb 'lJ'lJ bb61:::~ ~'U1'j':::'lJ'lJ l°!i'.lel'\J'j':::flel'\.J fl1'j' 1-ti..:i1'U (m~11vm 
" 

bb61:::m~1eJ'..:inn~) bb61:::bb'\.J'\.Jflru~n~ru:::e.im1'U~..:i'\J'j':::~~~i ~1'U1'U 2 b~~ belfl611'j'"iJ:::~el\lel~mti 1 'Lib~~b~t11n'U gl , ~ ~ 

vi1n 1&.lel~mti 1 'Lib~~b~ t11n'U flru::: m'j'~fl1'j'"iJ::: 1&J~"iJ1'jJ\J1m1"il 1 Vf fl::: bb 'U'U"il:::ile.i61fl::: bb 'U'Ub U'U~'U~ 
" 'O 

4. 7 bb'\.J'\.Jflru~ n~ru:::"Uel'le.J61'l1'U~..:i'\Jw~~~i ~b .LJ1~1~fl1'j''\J'j':::m~ 1VlbU'U1 't.Jm~ bb 'lJ'lJ~611i1ni~t1 bb61::: , ... 

~~'U1fl1'j'm<81~n~1 n1vi'U~ "il1'U1'U 3 bb~'U (el~1m~~ 1 61::: ~1'U1'U 1 bb~'U bb61:::bwn~-:i(?lel'U61..:iYl:::buti'U 

~1'U1'U 1 bb~'U) 

4.8 1Vfu'UVinoLJ'el~mdelvi1~..:ivi~~61\lbb~~-rrel~618b~flVl'j'eltinA (*.doc bb61::: * .pdf) 61\lbb~'U CD vi~el DVD 
" " 

(?11~~1~'\.J Y-l~elm:::'\.J'j'1t161:::b8t1~ zjele.i61..:i1'U zjel61tn'U~n~1 "il1'U1'U 3 bb~'U bb61:::'\.J'j''j'"iJ61..:i11l 'U61!el..:i~~ H~~1'U ' , 
1'LI'llnvi~..:i"Uel..:Jbelfl611'j''\J'j':::nel'l.Jm'j'i11b61'Uele.J61..:i1'U~..:i'\J'j':::~~~i ~..:i 2 b~~ I 61::: ~1'U1'U 1 bb~'U bb61:::8n~1'U1'U 

1 bb~'U 1Vli11~..:i(?lel'U61-:JVl:::but1'UY-l~el~bb'lJ'lJflru~n~ru:::i (?11~-LJ'el 4.7 
' 

s. V16"rnnrusnm';i'W'11';iru1~'61.:i1'U~.:i'IJ';i:::~~~., ... 
5.1 e.J 61\l 1'U ~ \l'l.h::: &i~,f i vi61\lboLJ1'\J 'j':;: n1 ~"ii::: \9) el\liJ fl tu61~U&i fl 'j''lJ ()1'U (?l 1~oLJ el n1Vl'U ~~11 '\J "U eH ... , 

~%1.:J1'U~.:i'IJ';i:::~~~., '\J'j':::b.flVl~ 1 o Vlfl't.J'j':::fl1'j' ~.:i'1:::boli1~1~fl1';i'U';i:::n1~ 1~ ... , 
5.2 e.i61..:i1'U~..:i'lh:::~~~, ~~..:iboLJ'1'\J'j':::m~"il:::~el..:i61..:iV1::: b ut1'Ubb61:::~~~..:ie.i61..:i1'Um~l''Ubb61::: nm ~ ... 

n1vi'U~V11n 1&.161..:iYl::: bu ti'Ubb61:::~~~..:im~l''Ubb61::: b 1m~n1vi'U~ 1&.lel'Utu1(?11 Vf b .LJ1~1~m'j''\J'j':::m~bb~el'Utu1(?11 VI~~ 
q Q; "I .... 

bb61~\le.J61\l1'U 1~ 

5.3 e.J61\l1'U~..:J'\J'j':::~~~i ~~'lboLJ1'\J'j':::m~~el\lbU'Ue.J6l'l1'U~i!m~ti'U i1n~n~1 v11~1t1(?l'Ubel..:JV11rnu'Ufl1'j' ... 
~1..:i~~'Uv11 "il:::t1n(i]~~V1Bm'j''\J'j':::m~ 

" " 
5.4 e.J61\l1'U~-:J'\J'j':::~~~i ~bU'Ufl1'j'i1161lel°f'l~hn1~i1~1V1'l11t1 Vl~elbb"ilfl°f'l~ ( Free Software) m~~'U1 ... 

~eltiel~~el\l611m'j'mb61~..:i 1 Vlb~'U111~i1m'j'~~'U11 VfiJ'\J'j':::~VlTim'V'l~;ff 'Un11b~~el~1..:i1 'j' 1~ti"il:::~el..:i 1&Jmi n b~ti'U 
.,.,. 

bb '\.J'\.Je.J61\l1'U"Uel'le.Jel'U 
" 

5.5 6ilel°f'll'i'bn1 vtl m'Ufl1'j'elelrnb'lJ'lJ ~~'U1 ~~~..:i 1-ti..:i1'U ~el..:ibu'U61!el°f'll'i'bn1ffi&J61:::dJ~~VlB 
5.6 ~ b oLJ1'\J'j':::fld~"il:::~el\l b(?l~tJ~el't.J mru'\J'j':::flel'\.J~1\l ., 'j''J~~\l fl1'j' 1-ti'j':::'\.J'\.Jbfl~el~1tl Vl~elfl1'j'b zjel~~ el 

" ' I 

nu8'Ub Ylel'h i1(?1 (lhiJ) 1 VIY-l~el~~elfl1'j'6116(?lm'j'v11..:i1'U~1 ti(?l'Ubel..:i 

5. 7 ~ boLJ1'\J'j':::m~~el..:ii.11b61'Uel.fr'U(?lel'U m:::u1'Ufl1'j'~~'U161lel°f'll'i'bn1 mti 1 'LIVf el..:ii.11b61'Uel'V'l~el~(?lel'U 
r11m~"Uel..:Jflru:::m'j'~fl1'j' 1'Linmm~fl11~bvim:::61~ 1&.lbn'U 30 'UTVi vi~el (?11~fl1'j'lti"i!tl'ti"Uel..:Jflru:::m'j'~fl1'j' 

15.8 fl1'j'b'\J~ti'Ubb'\J61\l ... 



.. .. ... 

... ,· . 

5.8 fl1'HtJ~mJbbU~'l zjei Vl~ei U';l~b.!lVli:.J~'l1'U~'ltJ';J~~°l':l~°1 b'Ufl1';l~'lboLJ1U';l~ffW1 6'f1111';ltlbU~t.J'UbbU~'l 
1mm~~ue:n:fi1~n'l'J1'<il.:JV11'~bvi1~'U bb'1~~mbb~'lci1'lV1ii'1nei'Llmjtb~m~hh.J'eit.Jn-J1 7 1'LI ~1'Ufl1Tth~m~ 
1 m~~U.!l1flbb'1~j~~u6ll1~ 1~ei'Uru1~ 1 Vtb tl~t.J'Ubb tl'1\lzjB Vl~B tJj~bJWle..J'1'l1'U~'ltJj~~°l':l~"1 

q v d:!i 

5.9 e..J'1'l1'U~'lU';l~~°l':l~"1 ~~'lb'LJ1Uj~f11~ Vl1flflru~mjl.Jfl1';j~j1\J6'feJ'U'WU11iifl1j'1eJflb~t.J'Ubb'U'U Vl~B 
"' 

~.:JtJj~m~l.!1nn11 1 tJj~b.!lVl \l~t:Jnl'i'~~Vl~fl1jboLJ1Lh~m~ 
" 

5.1 o e..J'1'l1'U~'ltJj~~°l':l~"1 ~~'ltl';l~m~bb~~ 1~-ruj1.:J1'1 Vl1flflru~mjl.Jfl1j~j1\J'WU.!l1t.JV1~.:i11iimj 
"' 

'1Bm~t.J'Ue..J'1'l1'U Vl~8 ~'JtJj~m~111nn11 1 U';l~b.!lVl \l~t:Jflt:l8~t:JB'Uj1'll'1 bb'1~b~8'U~1~U';l1'l1m1~ 1 tl~'Um 
" 

bb Vl'U 

6. bt1m11'atl'a:me:ium'atl1b61'L!t1~6l.:11'L!~.:itl'a~~~j., bb6l~bb'U'U'a1t.J.:11'L!fl1'a1~t:.1 

b8fl6'f1jtl1b6'f'UeJe..J'1.:J1'U b 'Ufl1jtJj~f11~~'lU';l~~°l':l~"ll8'lfl'U1'U b VI~ l?i'ei'l8~b 'Ubcil.lb~ t.J1n'U L~t.J '11'U1'U 2 
"' , " ,, 

bcil.J '<il~b~t.J'l~1~'U ~'Iii 

6.1 bb'U'Ub6'f'U8 Lflj'Jfl1j1'<ilt.J~'ltJj~~°l':l~"ll8'lfl'U~'U1 VI~ (bb'U'U 1-6'18131-2) "' , 
6.2 bbuuj1t.J'l1'Umj1'<ilt.J (bbuu 1-6'18131-3) uVJ~ 1 - uVJ~ s 1~bi1'U~1'U1'U 20 V1ii'1 1~t.J1~j1l.Jtln 

UVlA~~ei n~~mjl.JtJj~fl1131 6'f1jtJtlJ 'lJjjtu1'Uml-l bb'1~.!l1fle..J'U1fl Cv11mnwil1'L!'J'L! 20 V1ti1 !"lru~n'a'a:i.Jfl1'a "' , 
:ij~ 1~-r'l.J'W:ij1jW1) 

6.3 Jl1flf:.J'U1fl 

1) riiJmb'U~tl1mj 1 otl'l1'U"ll8\l~'ltJj~~°l':I~ (User Manual) bU'U.!l1°l':l11 Vlt.Jbb'1~.!l1°l':l1B'lflfl'l'J 
" "' "I 

., 
n1V1'U ~ b8n?f1j bb?f ~'loLJ'U ~ 8'U m j8 ei n bb uu bb'1 ~-w ~'U1j~uu 

flru~mjl.Jfl1jfl1';JB1:fi1~n°l':l1n1V1'U~ '11'U1'U 3 bb~'U (8~1mcil.l 1 '1~ ~1'U1'U 1 bb~'U bb'1~bbt.Jfl~.:J~8'U 

'1\IVJ~but.J'U ~1'U1'U 1 bb~'U ) 

2) 1 Vfu'UVinoiJ8l.lmtlmlf1~'l'Vll.l~"ll8'l 6.1 - 6.3 blJ'UbbVll.loLJ8l.l~Bb~flVJj8iJn~ (*.doc bb~~ *.pdf) '1'lb 'U 
" " 

bb~'U CD '\11~8 DVD ml.1~1~u 'W~8m~Uj1t.J'1~bBt.J~ zj8e..J'1'l1'U zj86'ftn'U~fl°l':l1 ~'lb'Ubb~'U CD '\11~8 DVD ~1'U1'U , --

3 bb~'U bb~~'Uj';l\J'1'l111 'U'lf8'l~~ H~~1'U b 'UUflVl~'l"lleJ'lb8fl6'f1jU';J~f18'Ufl1jtl1b6'f'U8i:.J~'l1'U~'ltJj~~°l':l~"1 ~'l 2 , "' 

"' '1-:J'Vl~b'Ut.J'U 

7 .1 jUbb'U'U1'11B'n'l'J';l (Font) bb'U'U TH Sara bun PSK 
" 

7.2 "ll'U1~1'11B'n°l':l';l bb'U'UUfl~ "ll'U1~ 16 point brn~iX1oiJ8 "ll'U1~ 18 point 

I 8. VJ~nbnrusvl ... 



. . . .. 

a. 'Vlrrmnru'1m1wli!THu1e-i6'1.:i1t.1~.:i'll1~~Bi., 'l.11~!.fl'Vl~ 10 

mfa.iVi 10.2 ~1t.1-W'~t.111~uu~a.iei.:in6'1~.:i~1 
' 

1.2 bbuu11t.1.:i1'Ufl1':il~t.1 ~rnJbb'U'U (1-?fe.J\31 -3) (5 ri ~ bb'U'U) 

1.2.1 ~'Ubb'U'Ufl1':il~t.1~11nl'le.i.:i (2 ri~bb'U'U) 
,, 

i.2.2 m111?111v.':iru"Ue.i.:ibt'.ie.ivt1 (3 ri~bb'U'U) 

' Jf 1.3.2 fl111l?fll'U':i"W"Ue.J'l b'Ue.JV!1 (3 fl~bb'U'U) 
" 

3.1 m':il11 b?f'Ue.J~'1'11'Ubb'1~fl1':i?f15 191 JlTtn lvm ( 1.5 ri ~ bb 'U'U) 

2 

3 

2 

3 

2 

5 

5 

1.5 

3.2 'LJA~nm'V-l"Ue.J'l~ll1b?f'Ue.JmM1'Um~11vm (1.5 rinb'U'U) 1.5 

3.4 m':i"Ll1b?t'Ue.i~".:i1'Ubb'1~fl1':i?116191m~1eJ'.:inq~ (1.5 ri~bb'U'U) 1.5 

d d v 
4.3 1Jfl111Jb?ft1t.J':ibb61~fld11Jll'Ufl'l"Ue.J 'l ':i~'U'U (4 fl ~ bb'U'U) 4 

5.1 fl1':ilbfl':i1~'\,h~'U'Ufl1':ivl1'11'U (10 fl~bb'U'U) 10 

5.2 fl1':ie.Je.Jnbb'U'U':i~'U'Ufl1':ivl1'11'U (10 fl ~ bb'U'U) 10 

5 .3 fl1':i"Yr~'U1':i~'U'Ufl1':ivl1'11'U (5 fl~bb'U'U) 5 ,, 
5.4 fl1':i~~Wl'lbb6l~'Vl~?fe.J'U':i~'U'Ufl1':ivl1'11'U\l1'U (5 fl~bb'U'U) 5 

1.5 1 0 

2 1 0 

1.5 1 0 

2 1 0 

1.5 1 0 

1 0 .5 0 

4 3 2 

4 3 2 

1 0 .5 0 

1 0 .5 0 

1.5 1 0 

1 0.5 0 

1 0 .5 0 

1.5 1 0 

2 1 0 

2 1 0 

3 2 1 

7 5 3 

7 5 3 

4 3 2 

4 3 2 

/ 'i)l'l 1 Vlfl ~ bb 'W'W ... 



., 
111 .c:u "'~ ';i::~uri::bb 'W'W 

li)~ 'Vlfll::bb'U'U~~\11'Uf;l\I ';i::~~;j., 
"" "" 'Welb~ 'l.J~UU';i\I • 63 

~~.nn ~ 

6. fl1Wfl1"Uel\l ~~\l1'W~\IU';i::~~~h (';i'UJ 25 fll::bb'U'U) 
• 63 

6.1 'lh~ 1ti'lltJn1'j1-tl.:i1u (S fl~bb'W'W) s 4 3 2 

6.2 t)'j~~Vl6.fl1'V'l ( 10 fl~bb 'Ll'Ll) 10 7 s 3 

6.3 ?11m'jt'i~l'll'Ll1cib~.:J'V'l1ru'l!tleJl'lmV1m'j:w vi~aG1-:iA:w 1~ ( 1 o 10 7 s 3 
" ' 

fl~ bb'U'Ll) 

';i'J:W 

'j1tJ'1~ bBti~ 1'11:Wbb'U'U (1-?!Bva! -2) 

(2 fl~bb'U'U) 

~mn = (2) 

~ = (1.5) 

'V'la1.U = (1) 

tl~'l.Jtl'j.:J = (0) 
' 

100 ri :: bb 'U'U 

?1:1.J'l.J'jrufl'j'l.Jti'1'U ~.:i 1 'WJl1'Ub davi1 m'V'ltJ'j~flB'U 
v 

i1m1:w tJ'j~ru\9lt'I flt1i'B.:J'IJB.:J'jtJ bb 'U'U 1 'Lln1'j~:IJ~ 
v v 

i1m1:w?t:w'l.J'jrum'U ti'1'U ~-:i 1 'W~1 'Ll b d aV11 
v 

.fl1'V'ltJ 'j~ fl B'U bbl'i1lJ i1A11:WtJ'j~ru\91 fl flt1i' B-:l 
v 

'1.IB\l'jtlbb'U'U 1'Wfl1'joW:IJ~ fl1'j~ ~vl1tlfl fl1'j~ ~vJ1'jtJ~:w 
~ " 

b vim~?t:w~~~bn'U 1l'b1Jmafl?f1'jeJ1.:ia-:i 1~ 

4Ja:w'1 bb'1~'j1CJ'1~bBCJ~~ n1V1'U~ 111 'Wbb'U'lJb?f'LlB 
" 

1m-:ifl1'ji~c.i~-:itJ'j~~'l3~i ~-:i 27 ia 
"' 

1lJm'Utl1'Ll ~-:i1'W~1mdaV11 .n1'V'ltJ'j~flBU 
1lJij fl11:1.JtJ'j~ rul'lfl fl (1] B.:J'IJB.:J 'jt) bb 'U'U 

v v 



1.2 bb'IJ'IJ"j1CJ\11'Ufl1"j1~CJ 

11rn.J bb 'U'U ( 'HHH"l-3) 

(5 fl:::bb'U'U) 

1.2.1 "jUbb'U'\Jfl1"j1~CJ~tin~ei\I 
'IJ 'IJ 

(2 fl::: bb 'U'U) 

.., 
1.2.2 A11&.J'1lJUdtlJ~tl~bcLJeJVl1 

'IJ 

(3 fl::: bb 'U'U) 

~hnn = (2) 

~ = (1.5) 

tJ~'IJ'\.J"j\I = (0) 
' 

~mn = (3) 

~ = (2) 

~ei1-li = (1) 

tJfo'\.J"j\I = (0) 
' 

"jUbb'U'Urnmn"j\11'U1~CJ ~\I 5 'U'Vl 
'IJ 

iim1:w?1:W'IJ"jtlJf1"j'\Jfl1'U ~\I 1 'U~1'Ubdeivn 
" 

"jUbb'U'UbeJn?J1"j\11'U1~CJ Jf\I 5 'U'Vl iim1:w?1:W'IJ"jtlJ 
'IJ v 

f1"j'\Jfl1'U ~\11'U~1mdeivn .n1~'\.J"j:::nei'U bbl'l1~iJ 
m1:w'\.J"j:::rul'ltin~ei\1'1JeJ\l"j'\.J bb 'U'U 1 'Ufl1"j~:w.W fl1"j 

" " 

1~fl"j'\Jfl1'U ~\11'U~1'Ubdeivn .n1~'\.J"j:::nei'U 
hJiim1:wtJ "j::: rul'lti n ~ €1\l'll eJ\l"j'\.J bb 'U'U 

v v 

"jUbb'U'UbeJn?l1"j\11'U1~CJ ~\I 5 'U'VlbJiim1:wtin~rn 
'IJ v 

1~b 'Vlm:::?J:w~~:::bn'U 11b tJmein?J1"jeJ1\l~\l 1~ 
.., .., 

b'Llel'Vl1\11'U1~CJ i1\I 5 'U'Vl 

~ ' ti Cl.I ~ 

:wm1:w?1:W'IJ"jrum'Um'Ul'l1:W'Vl'1m'1nfl1"j 
'IJ 

b'Vlm:::?J:w~~::: bn'U 11blJmein?J1"jeJ1\l~\l1~ 
v .., 

b'Ll€1V11\11'U1~CJ i1'1 5 'U'Vl 

I ..:i ti I I 

bbl'l:W'lleJ'U n~ "jeJ\l'U 1\1?11'U 

b'Vlm:::?J:w~~:::bn'U 11blJmein?J1"jeJ1\l~\l1~ 
~ ~Cl.I ~ 

b'Uel'Vl1\11'UT'iltJ 'Vl\I 5 'U'Vl 

"' ., ' :W'll eJ'U n~"jeJ\lm n 

hJ b 'Vlm:::?J:w~~:::bn'U 11blJ'Ubein?J1"jeJ1\l~\l1~ 
" .., 

b'Ll€1'Vl1\11'U1~CJ i1\I 5 'U'Vl 

1~iifl11:wtin~ei\I 
v 

1~b 'Vlm:::?J:w~~:::bn'U 11blJmein?J1"jeJ1\l~\l1~ 



,, 
1.3 b€Jn?l11bb~Wl\loLJ'U~€J'Un11-W'~'U1 

'll€J~vlbb11 (5 fl~bb'U'U) 

1.3.1 1tJbb'U'U~'U~€1'Um1-W'~'U1 
" 

(2 fl~bb'U'U) 

' ~ 1.3.2 fl11:W?l:W'U1W'IJ€1\lb'U€JV11 
" 

(3 fl~ bb 'U'U) 

~mn = (2) 

~ = (1.5) 

vm1i = (1) 

tJfotJ1.:i = (0) , 

~mn = (3) 

~ = (2) 

bb61~'Lh~ru~fln~€1.:i1'UmTw:w~ m1~vi·vhtJn 
" 

bb61~1tJ b"1m€1 n?111 mm~?l:w~\l~ bnu H 
" 

bb61~1tJ b"1m€1 n?111 i:JoLJ'eJu nv-i~€1.:iu1.:i~1'U 
" 

bVlm~?l:w~\l~ bnu 11bum€Jn?111eJ'1.:i8.:i1~ 

1tJ bb uu rn n?111i1-LJ'eJunvd€1.:i:w1n 
" 
1~b Vlm~?l:w~\l~bnu 11bU'Ub€Jn?111eJ'1.:i8.:i1~ 

'll€1~1'lbn11~i1fl11:wfln~€1\l 1~bVl:IJ1~?1:w 
w 

~\)~ bnu 11b U'Ub€Jn?111eJ'1.:i8.:i 1~ 

d ' ~ v Q 

:wm1:w?1:wu1rumum'Um:WV161m"111m1 
w 

b Vlm~?l:w~\l~ bnu 11b ll'Urnn?111eJ'1.:i8.:i 1~ 

J{ <iJ IV ,, 

b 'U€JV11bb?I Vl\l'IJ'U ~ €J'U n 11'\l'l~'U 1'll€1~ ~ bb 11 

iloLJ'eJun'\1'1~€1.:imn 1~ b V1:w1~?1:w~\l~bnu H 
b um€Jn?111eJ'1.:i8.:i 1~ 
d v Q..I ' ' b 'U€JVl1bb?IVl\l'IJ'U~ €J'U n 11'\l'l~'U 1'll€1~~ bb 11 

1~i1fl11:wfln~€1.:i 1~b Vlm~?l:w~\l~bnu H 
w 

I ~vi1~fl~bb'U'U ... 



~mn = (2) 

(2 fl:t:bb'U'U) 

~ = (1.5) 

tJ~'Uth.:i = (0) 
' 

1.5 CD/DVD U'UVin.LJ'e:i~.rn 
\) 

.. 
~mn = -

\?11lJoLJ€Jfl1Vl'U~ 1 'UoLJeJ 4.8 
., ' ., ~ = (1) 

fl11lJ fl 'a'U m 'U?f lJ'U 'a ru"lJ m"ll e:ilJ ~ 
\) \) 

(1 fl:t:bb'U'U) vm1i = (0.5) 

12. oLJ€Jfl1Vl'U~ .... 



2.1 th~~'l.'J~ Vl~8 ~~'U1~'U 1 VI~ .... 
(5 fl~bb'U'U) 

2.2 ~1:w1'Hlvl1~1'U 1\i) 

l'l~~m:w11'lt1tl~~~~r1 
' 

(5 fl~bb'U'U) 

3.1 fl11:W'Y'l~ei:w 1 'Wm~oJ1b~'Uei 

~a~1'U ua~n1~~151'1 

.fl1'1.'J11 vm 

(1.5 fl~bb'U'U) 

~hnn = (5) 

~ = (4) 

vrn1i = (3) 

ili\.rt.h ~ = (2) 
' 

~mn = (5) 

~ = (4) 

vrn1i = (3) 

tl~Ut.h~ = (2) 
' 

~mn = (1.5) 

~ = (1) 

'Y'lei1i = (0.5) 

il m~bl'l~ti:wm~1 'Uli11'Um~t11b~'Uei~a~1'U 

1i1~~eitlmrutl~~neiu1 'Wm~ei5u1t1 
'' 

ilm~bl'l~ti:wm~1uli11um~oJ1b~'Uei~a~1'U 

1i1~~eitlmrutl~~neiu1 'Wm~ei5u1t1 
'' 

ilm~bl'l~ti:wm~1'Uli11'Um~oJ1b~'Uei~a~1'U 

1i1~~eitlmrutl~~neiu1'Wm~ei5u1t1 
'' 

~15 1'l 'Vl~aei~ l'lav~"ilmein~1~1 'Wm~b~tlbb'Y'l~ 

~a~1'U bbt9iil-ifeiun'Y'l~ei~mn 



., ,, 0 

3.2 'U fl(! nmYfileJ\le..J'U1 b61'U tl e..J '1\l1'U 
' " 
.f1Tt~n1vm 

(1.5 fl~bb'U'U) 

3.3 m111~l'lb"il'U 1 'Wm'Jtl1b61'Utie..J'1.:i1tJ 

.f1Tt~n1 'Vl ti 

(2 fl~bb'U'U) 

3.4 F11111'Y'l1'tii11tJm'Jtl1b61'Uti 

e..J(l\l1'Ubb'1~ fl1'J6115~ 

.f11'l'J1eJ'lnt)'l'J 

(1.5 fl~bb'U'U) 

~inn = (1.5) 

~ = (1) 

vrn1-ti = (0.5) 

tHut.h.:i = (O) 
' 

~inn = (2) 

~ = (1.5) 

'Y'lti1-ti' = (1.0) 

u-rw'J.:i = (o) 
' 

~inn = ( 1.5) 

~ = (1) 

'Y'lti1-ti' = (0.5) 

n1'm~\lfl1tl fl1'J1-tir11'Y'll'I n~t11 in'Jt11'Vl 
" ,,0 ,, 

'ZJB\le..J'U1b61'Utl b'Vlin~611J 1 1'11'U 
" 

fl1'jbb~\lfl1tl fl1'J1-tir11'Y'll'I n~m 1J1'Jtl1'Vl 
" 

'ZJe:i.:ieru1b61'Ue:i hJb'V!in~611J 
" 

e:i6u1m..h~ne:ium'J6116~ 'Vl~ti 'Vll'l'1ti.:i 

e..J'1.:i1tJ~.:iu'J~~'l'1~"1 b ~ti 1'M'bnl'IF11111 b-LJ'1 h ... 
bb'1~ b ~'W"il ~ .:i 1 'W ~1'Ubb t.!1m1iif1l'I ni 'JU 'J~ ~'l'l~ ... 
~1'UU'J~ 1ti'1l'W1 -ti'61titi ~1'UU'J~~vi6n1'Y'l 

bb(l ~15fl1'jvl1\l1'U'ZJ tl \l e..J (I \l 1'U ~ \l u 'j~ ~'\.'}~ "1 .... 
1~11n~ti\l~\l 4 ~1'U 

v 

e:i6u1tiu'J~ne:ium'J6116~ 'Vl~ti 'Vll'l'1ti.:i 

e..J'1\l1'U~.:iu'J~~'l'1~"1 b~ti 1 ~bnl'lm1m-LJ'1 h 
"' 

bb'1~b~'U"il~.:i1 'W ~1'U bb t.!1m111 fll'I f11'JU'J~~'l'l~ 
"' 

~1'UU'J~ 1ti'1lt.!1 -ti'61titi ~1'UU'J~~'Vl5m'Y'l 

bb'1~15n1'Jv11.:i1tJ'ZJme..J'1.:i1tJ ~ .:iu 'J~ ~'l'l~ "1 .... 
1~11n~ti\l 3 ~1'U 

v 

e:i6u1tiu'J~ne:ium'J6116~ 'Vl~ti 'Vll'l'1ti.:i 

e..J'1\l1'W~.:iu'J~~'l'1~"1 b~ti 1 ~bnl'IF111m-LJ'1h .... 
bb'1~ b ~'W"il ~ .:i 1 'W~1'Ubb t.!1F11111f1l'I fl1'JU'J~~'l'l~ 

~1'WU'J~ 1ti'1l'W1 -ti?te:iti ~1'WU'J~~'Vl5m'Y'l 

bb'1~15n1'Jvl1\l1'U'Zl e:i .:i e..J '1\l1'U ~ .:i u 'J ~ ~ 'l'l~ "1 ... 

iJ m'J b~ ~ t111fl1'j1 tJ~1'Ll m'Jtl1 b61'Ll e:i e..J'1\l1'Ll 

1-ti1611'1e:iumruuwne:iu1 'Llm'Je:i5u1t1 
'' 

"' 

6115~'Vl l'I '1 e:i.:i ~ '1e:il'l"ilme:in611'J1 'Ll f11 'J be..J mb 'Y'l ~ 

iJ m'Jb~ ~ t111m'J1 'Ll~1'U m'Jtl1 b61'Uti e..J '1.:i1'U 

1 i1611'1tiu mruu'J~ne:iu 1 'Wm'Jti5u1t1 
'' 

6115~'Vll'l'1 tl\l ~(! tll'i"il'Ubtl n611'J 1 'W f11'j be..J tlbb 'Y'l~ 

iJm'Jb~~t111m'J 1 'Ll~1'Llm'Jtl1b61'Lltie..J'1.:i1'U 

1i'1611'1e:iumruu'J~ne:iu1 'Llm'Je:i5u1t1 
'' 

6115~'Vl (;)(! tl\l ~(I tl l'l"il'Ub tl f1611'J1 'U f11'j be..J tlbb 'Y'l~ 

e..J(l\l1'U bb~iJoile:iun'Y'l~tl'linn 



.fl1'1j1eJ~fl~'lj 

(1.5 fl~bb'U'U) 

3.6 fl11ll~\9lb"il'U 1 'Wfl1'.itJ1 b?f'Ufl~'1~1'U 

.fl1'lj1 er~ fl~ 'lj 

(2 fl~bb'U'U) 

~mfl = (1.5) 

~ = (1) 

Yrn1i = (0.5) 

tJ-r'lJtl'.i~ = (0) 
' 

~ll1fl = (2) 

~ = (1.5) 

'Wfl1i = (1.0) 

tlfotl'.i~ = (0) 
' 

fl1'.ibb~~fl1tl fl1'.i1il°l'TVHP1 n~t11 ll1'.itl1Yl 
" 

"Ufl~~t11b?f'Ufl bvtm~?fll 2 ~1'U 
" 

fl1'.ibb~~mv m'J1il°l1'W\91 n~v1 m'.it11Yl 
" 

'Ufl~~tJ1b?f'Ufl b'Vlll1~?fll 1 ~1'U 
" 

fl1'.ibb~~mv m'.i 1 il°l1'W\91 n~m 111'.it11Yl 
" 

"Ufl~~t11b?f'Ufl hJbvtm~?fll 
" 

fl6'lJ1t1tl'.i~flfl'lJfl1'.i?116t91 vt~fl Yl\91'1fl~ 

~'1~1'U~~tl'.i~~'lj~j b~fl 1 ~bn\9lm111b-V11"il .... 

bb'1~b~'U"il~~1'W~1 'U bb 'U1fl'J111 fl \91 fl1 '.itl '.i~ ~'lj~ 

~1'Wtl'.i~ 1ti'l1'W1 i?tflti ~1'Wtl'.i~~'Y16m"W 

bb'1~15fl1'.iv11~1'U"Ufl~~'1~1'U~~tl'.i~~'lj~j .... 
1~tifl~fl~~~ 4 ~1'U 

u 

flB'lJ1t1tl'.i~flfl'lJfl1'.i?116t91 vt~fl Yl\91'1fl~ 

~'1~1'U~~tl'.i~~'lj~j b~fl 1 ~bn\9lm1m -V11"il ... 

... 

bb'1~b~'U"il~~1 'W ~1'U bb 'U'J fl'J 111 fl\91 fl1 '.itl '.i~ ~'lj~ 

~1'Wtl'.i~ 1ti'l1'W1 i?tflti ~1'Wtl'.i~~'Y16m"W 

bb'1~15fl1'.ivl1~ 1'U'Ufl~~'1~1'U ~ ~tl '.i~ ~'lj~ i 
"' 

1~tifl~fl~ 3 ~1'U 
" 

fl6rnt1tl'.i~flfl'lJfl1'.i?116t91 vt~fl Yl\91'1fl~ 

~'1~1'U~~tl'.i~~'lj~j b~fl 1 ~bn\9lm111b-V11"il .... 

bb'1~ b ~'U"il~~ 1 'Ll~1'Ubb 'Ll'Jfl11llfl\9lfl1'.itl'.i~~'lj~ 
"' 

~1'Lltl'.i~ 1ti'l1'Ll1 i?tflti ~1'Lltl'.i~~Yl6m"W 

bb'1~15fl1'.ivl1~ 1'Ll'U fl~~ '1~1'U ~ ~tl '.i ~ ~ 'lj~ i ... 

... 



4.1 fl1'j 1-tl-:nu hhbbm:i.J611:i.J1'Hl 

b.if11:u1m~rn~1CJ (3 l°l~bb'U'U) 
"" ,, 

- :l.Jfl1'j88flbb 'U'UVl'l.!1';\18 

i:Jm1:i.J611CJ'l1:i.Jt111 i-:i1'U 

~mn = (3) 

~ = (2) 

- ?i1'U~~l'l8eTI i-:i1'Wi1m1wH51'W 
"' "' 'l"l81otl = (1) 

b~CJ'Jtl'U 

-m otl'l1'Ub ~'Ubb6i'1i:Jfl11:l.J b .if 1 liJ 
'U 

-=:iil'CV di 

'Vl i:.J'l"l ~ 'U16181°111 :l.JVl:l.J1 CJ 
'U 

- 'j~'lJ'UeJ1'U1 CJl°l11:l.J61~~1fl 

1'Wm'j1i-:i1mb'1~bbm61JUt1JV11 

b Vl:i.J1~61:i.J bb'1 ~i:1m1:i.JtJ'18~ifo m:i.J 

tffuth-:i = (O) 
' 

V!Glfll\311fl'j'j:l.J (3 l°l~bb'U'U) ~ = (2) 

- b~8n1'61~8tJmrubV1m~61:i.J , ' 
nu6l mmJ~'l1'W 

- 'j~'lJ'Ui:Jfld1:i.JtJ'18~tlCJ'Vl1'l 

1m-:i61~1'lbb'1~ 1 vJ~1 

- ~~~-:i1i-:i1'U1~~1CJ 
"" ., "" 4.3 :lJl°l11:lJ:lJ'Ul°l'lbb'1~b61flCJ'j.f11'\"l6()8'l 

'j~'lJ'U (4 l°l~bb'U'U) 

""" - 'j~'lJ'U611:lJ1'jflfll°l'Ubb'1~ 
'U 

v11-:i1'U 1~1'n:i.JtJn~b~mn~ 
.if8~~'1"lm~ 

- 88mbuu1~i:Jm1:i.JA'l'Vl'Wl'i8 

fl1'j 1 otl'l1'Ubb'1~Ml1'1"l 
" bb1~'18:l.J 

- 61f81JVJbn1i:Jb61~mm'l"l 

bb'1~\918'U61'U8'l 1~fl'l~ 

'l"l81otl = (1) 

tff'U'lh-:i = (0) 
' 

~mn = (4) 

~ = (3) 

'l"l81otl = (2) 



.. > ' 

"" ' 0 5.1 rn~1bfl~1~'Vl~~'U'Ufl1~vnnu 

(10 fl~bb'U'U) 

5 .2 rn~e:ie:i flbb 'U'U~~'U'Urn~v11.:i1'U 

(10 fl~bb'U'U) 

5.3 rn~'W'w.J'U1~~'U'Urn~v11.:i1'U 

(5 fl~ bb 'U'U) 

~mfl = (10) 

~ = (7) 

vrn1-ff = (5) 

u-rulh'l = (3) 
' 

~mfl = (10) 

~ = (7) 

vrn1-ff = (5) 

m'Vlh.:i =(3) 
' 

~mfl = (5) 

~ = (4) 

vm1-ff = (3) 

,, "" 
"1.JeJ'W"ilTHU1 

... ... 
?fe.J~fl6'1eN \911&.Jfl11&.J\9le.J\lfl1~"1.Je.J\l~~'U'U'l1'U 

e:iv1..:it1fll91e:i..:i bbl911lJmrni'1'Um&.Jm\91~\i1'U 
~ ~ 

... ... 
?f e.J~flr;'J e.J\l \911&.Jfl11&.J\91 e.J\l fl1~'(J e.J\l~~'U'U'l1'U 

bb\911lJt1fl191 e:i.:i bbr;:J~fl~'Ull1'U \911&.Jmm'11'U 
~ -

il rn~e:ie:i fl bb 'U'Ue:i v 1-:i b u'UoLJ''U\9le:i'UVi b 'Vlm~i.'f&.J 

?f e.J~fliK e.J'l \911&.Jfl11&.J 191 e.J'l fl1~'(Je.J'l~~'U'U'l1'U 

e:i v1.:it1 fll91e:i.:i bb~1lJfl~'Ull1'U \911&.Jmm\i1'U 
~ ~ 

... ... 
?fe.J~flr;'Je.J'l \911&.Jfld1&.J\9le.J'lfl1~'(Je.J'l~~'U'U\l1'U 

bb~1lJ tlfl 191 e:i.:i bbr;:J ~fl~'U ll1'U\911&.Jm \91~\i1'U 
v ~ 

d ... 
Vl?f e.J~flr;:i e:i..:i \911&.J rn~e:ie:i flbb 'U'U~~'U'U\l1'U 

ilrn~'W'w.J'Ll11 u~bbm&.Je:i v1..:ib ll'Lli'Ll\9le.J'U 

Vi?te:i~fl!K m m&.J rn~e:ie:i mb 'U'U~~'U'U\l1'U 

e:i v1..:it1 fll91m bb~1lJfl ~'U ll1'U \911&.Jmm\i1'U 
~ -

ilrn~'W'w.J'U1 b tJ~bbm&.Je:iv1..:i b U'U.rr'U\9le.J'U 

~fl~'Ull1'U\911&.J&J1\91~\i1'U bbl911lJ?te:i~ fl6i' e.J\l 
~ 

\911&.Jfn~e.Je.Jflbb 'U'U~~'U'U\l1'U 



·. ' 

5.4 fl1'j~~l'l\l bb'1~Yl~?le:J'\J'j~'lJlM1'W 

(5 fl~bb'W'W) 

~mn = (5) 

~ = (4) 

~a1i = (3) 

6. flWfl1'!.leJ~~~~1'U~~tJi:::~~~"1 ( 11~ 25 fl :::bb 'U'U) . ... 
~ ~ 1 ~fl :::bb 'U'U~~ ~1'U~~t11:::~~~., . ... 

6.1 U'j~ lV6lltJfl1'j1i-:i1'\.J ~mn = (5) 

(5 fl~bb'W'W) 

~ = (4) 

~a1i = (3) 

tJ~'\JU'j\l = (2) 
' 

iimd~~l'l-:i~1v bb'1~?t~mn ?t1:1J1'jt1YJ~?tau 

fl1'j 1i-:i1tJnu-t'mm~tin~a-:i bb'1~ 1~l!-l'1~YH5 
" " 

€1~1\ltin~B\l 6'11:1J1WUB\ltl'\.Jfl1'j~'\Jot'mm 
" v 

'Vl~e:Jfl1'ji-:i-:i1'Wffilfon~a-:i1~ 
'O 

q 4 Q:/ I 

~Jn1'j\91~\91\l\l1V bb'1~?t~mn ?t1:1J1'jt1YJ~?tau 

fl1'j1-U-:i1tJnu-t'mm~tin~a-:i bb'1~1~l!-l'1~~5 
" " 

q .::::., Q.I I 

l.Jf11'j°\91~191\l\l1(.J bb'1~?1~~1n ?1 1:1J1'jt1Yl~?IB'\J 

fl1'j 1-U-:i1tJnu-t'al.!'1~tin~a-:i bbt9i1~l!-l'1~~5 
" " 

hfon~a-:i bb'1~ 1~fa1:1J1'jtii1e:i-:in'Wfl1'jfo-t'al.!'1 
v " 

V1~e:Jfl1'ji-:i-:i1tJffi~fon~a-:i1~ 
" 

iimd~~~-:i hl?t~mn bb'1~ hl?11l.J1'jtii1e:i-:in'W 

fl1'jfooLJal.!'1 'Vl~a fl1'ji-:i-:i1'Wffi~Jtin~a-:i 1~ 
" " 

., "" 
'!.lel~~1i'W1 

l!-l'1\l 1 'W~\l'lh~~ht~., ii.LJ'al.lmb'1~ bb?t~-:i1 ~b ~'Wfi-:i 
"' " 

U'j~1v6lltl~an1d1i-:i1tJ1~~~\l\911l.!119ltitJ'j~?f\lrl 
' 

YJntJ 'j~fl1'j bb~~ii'Vl~mi1'\.Jfl1'j th 1 tJ1 i-:i1'W 
' "" 
1~bbn ban?11d~·ma-:i bb'1~.fl1~th~miu 

l!-l'1\l1'W~\ltJ'j~~'l'J~., ii.LJ'al.lmb'1~bb?t~\l1 ~b ~'W'1-:i 
"' " 

th~ 1v6lltlt9iamd 1i-:i1'\.J1~~~-:i 

\911l.ll\9lt1U'j~?f\lrJYJntJd~n1d 
' 

l!-l'1\l1'W~\l tJ 'j~~'l'J~., ii-t'al.lmb'1~ bb?t~-:i1 ~b ~'Wfi-:i 
"' " 

tJd~ 1v6lltlt9iein1d 1-U-:i1tJ1~~~-:i 

bbt9ihJA'j'\J~1'Wml.!119lti tJ 'j~?f\lrJYJntJd~n1d 
' ' 

l!-l '1\l 1'W ~ -:itJ d ~ ~'l'l~., iii €lll'1 bb'1 ~ bb?t ~-:i 1 ~ b ~'Wfi -:i 
"' " 

tJd~ 1v6lltl~e:imd 1-U-:i1tJ1~b~nue:iv 



. .-

6.2 u,~~'V15m~ 

(10 fl~bb'U'U) 

LJ,~51'Uflru~n,,iin1,u~vr1,~l'ln1,'U1~n,,ii 

LL~~L'\llfl L 'Ufa~~..:ith~~'l'f~m 6/11Pin'1'f1 ,~~u'/J1~ .... 

~mn = (10) 

~ = (7) 

~B1-ff = (5) 

u-ruu,..:i = (3) 
' 

~ = (7) 

~B1-ff = (5) 

bb~~~u,~~'V15fl1~fl,umii~n1vr'Ul'l 111 'U 

fl ru~ m'fru~ bu~1~61JB..:J e..i~..:i1'U~ ..:iu ,~~'l'f~., ' .... 

e..J~'l1'U~..:iu,~~'l'f~"1 v11..:i1'U 1~B ~1'1~ B b ~B..:i .... 

bb~~~LJ,~~'V15fl1~mumii~ n1vr'Ul'l 111 'U 

fl ru~ n'\'fru~ bu~ 1~61JB..:J e..i~ ..:i1'U~ ..:iLJ,~~'l'f~., ' .... 
Id ti I d iJ 

~~l.J6[)'i)'!Jfl~,'i)..:J~fl'U'i)~ 

e..i~..:i1'U~..:iLJ,~~'l'f~., v11..:i1'U1~hlmu 

mii~n1vr'Wl'l 111 'Uflru~n'l'fru~bu~1~ 
' 

?11ll1,fl bb?I \?!'IV!~ fl;)1'Ubb~ ~ ~ fl~1 'i) ~1'1 .... 

1:W?11ll1,fl~w.J'U1e..J~'l1'U Vf~B m~U1'Ufl1,e..J~~ 

?lb :a..:i~1ru'1J~ bb~~vr~BB~?11vrm,ii 1~ 
~ ' 

-rn'\'f1m, 1 'W\911 bb vrtl..:i 

~tJ'5n'1'f1JlT1.m1~5'i1'UB1;a1Pin'l'f1Ln'l'f~,n,,iiLL~~LJ,~rn .... 



 
ข้อก าหนด กติกา และเกณฑ์มาตรฐานการให้คะแนน ประเภทที่ 10  สิ่งประดิษฐ์ด้านนวัตกรรมซอฟต์แวร์และระบบสมองกลฝังตัว  31 

 
 

 
 

 
   
 
 
 
 
 
 

เอกสารแสดงขั้นตอนการออกแบบและพฒันาระบบ 
สิ่งประดิษฐ์ของคนรุ่นใหม ่
ประจ าปีการศึกษา 2560 

ปีพุทธศักราช 2560 - 2561 
 

ผลงานสิ่งประดิษฐ์ประเภทที่ 10    
สิ่งประดิษฐ์ด้านนวตักรรมซอฟต์แวร์และระบบสมองกลฝงัตัว 

 
…………………(ชื่อผลงาน)…………………… 

 
 

 
 
 
 
 
 

 

วิทยาลัย……………………………………………………… 
อาชีวศึกษาจังหวดั.................................................................... 

ส านักงานคณะกรรมการการอาชีวศึกษา 
กระทรวงศึกษาธกิาร 

 
 

 

 

 

 



 
ข้อก าหนด กติกา และเกณฑ์มาตรฐานการให้คะแนน ประเภทที่ 10  สิ่งประดิษฐ์ด้านนวัตกรรมซอฟต์แวร์และระบบสมองกลฝังตัว  32 

 
เอกสารแสดงขั้นตอนการออกแบบและพัฒนาระบบ 

ประเภทท่ี 10 ส่ิงประดิษฐ์ด้านนวัตกรรมซอฟต์แวร์และระบบสมองกลฝังตัว 
ปีพุทธศักราช 2560 – 2561 

ค าชี้แจง/ค าแนะน า 
 ให้เจ้าของผลงานสิ่งประดิษฐ์นวัตกรรมซอฟต์แวร์และระบบสมองกลฝังตัว จัดท าเอกสารแสดงขั้นตอน
การออกแบบและพัฒนาระบบตามรายละเอียดในแต่ละหัวข้อและน าเสนอต่อคณะกรรมการในวันน าเสนอผลงาน
สิ่งประดิษฐ์ 
1. วิเคราะห์ปัญหาและความต้องการระบบ (Problem Analysis) 

- ประเด็นปัญหาของสิ่งประดิษฐ์ 
- วัตถุประสงค์ของสิ่งประดิษฐ์ 
- วิธีการเก็บรวบรวมปัญหา 
- วิธีการเก็บรวบรวมข้อมูลของระบบ 

2. การออกแบบระบบ (System Design) 
- รายละเอียดการออกแบบระบบ 
- แบบร่างการออกแบบโครงสร้าง/เครื่อง 
- แสดงโครงสร้างฮาร์ดแวร์ /กลไก /วัสดุในการประกอบ 
- รายละเอียดการออกแบบโปรแกรม 
- แผนผัง บล็อกไดอะแกรม / Flow Chart 
- แสดงวงจรหรือไวริ่งไดอะแกรมที่ใช้งานของระบบ  

3. การพัฒนาระบบ (System Development) 
- เครื่องมือ อุปกรณ์ และ โปรแกรมท่ีใช้ในการพัฒนา 
- อัลกอริทึมในการพัฒนาโปรแกรม 

4. การทดสอบและแก้ไขระบบ (System Testing & Verify) 
- แผนการด าเนินการทดสอบระบบ 
- วิธีการทดสอบระบบ 
- ผลการทดสอบระบบ 
- ความผิดพลาดที่เกิดขึ้นกับระบบ และการแก้ไข 
- ระยะเวลาในการทดสอบการท างาน 
- จ านวนรอบ จ านวนครั้งในการท าการทดสอบ 
- รายงานผลการทดสอบระบบ 

5. การใช้งานจริง 
- น าไปใช้งานกับกลุ่มคน 
- น าไปใช้งานกับหน่วยงานที่เกี่ยวข้อง 
- ระยะเวลาในการน าไปใช้งาน 
- จ านวนรอบ จ านวนครั้ง ในการน าไปใช้งาน 
- ข้อบกพร่องที่เกิดข้ึนในการน าไปใช้งาน 
- วิธีการในการแก้ไขข้อบกพร่อง 
- รายงานการบันทึกข้อมูลในการน าไปใช้งาน 
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6. การปรับปรุงและพัฒนาระบบ 

- เมื่อเจอข้อบกพร่อง ได้ปรับปรุงแก้ไขข้อบกพร่องดังกล่าวอย่างไร 
- รายงานสรุปผลหลังจากท่ีได้ท าการปรับปรุงการท างานตามข้อเสนอแนะ 
- มีส่วนเพิ่มเติมหรือข้อเสนอแนะในการปรับปรุง หลังจากการน าไปใช้งานใดบ้าง 

7. เอกสารหลักฐาน อ่ืนๆ ในการรับรองการใช้งานระบบ 
- แสดงค่าสถิติในการใช้งาน 
- แสดงหลักฐานในน าไปใช้งาน ที่แสดงถึงการน าไปใช้งานจริง 
- แสดงการรับรองจากหน่วยงาน หรือ ผู้ใช้งานที่เกี่ยวข้อง 
- ใบเสร็จรับเงินในการจ าหน่ายระบบ 

8. ข้อเสนอแนะในการพัฒนาต่อยอด ของผู้พัฒนาระบบ 
- การพัฒนาต่อยอดแนวคิด 
- การพัฒนาต่อยอดในส่วนอุปกรณ์ เพิ่มเติม 

 
 


