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" 
fl'fll'UiJ~ (CNC MILLING) " ffl11i'mrflfffl1l1~~~u1J~~mf'luvumi'U~~ ffl'\Jl1'1flb'Vlfll'Ul",v 

~'flffl'11mHfI~tl~<ijmfl"'flVll'UiJ~ lIm1'VltJl~rH'Vlfll'U l"'V~l'1fll,:jflft'Vi~~'Um 1~u1'U 
" " 
'tI'UflfJ'UmHmflHUUU'VlI~ tJ'U 1tm1::MtUfl '111 ~fl1J~::ff~flm~fffl'U tltlfl'lltlfftlU tm::m~ 

" " 
Ufffl,:j fl n fffJ'U fflnVll1,:j fllf1'Vl f)1l QtW~1J U'jj~ ~1~V~~t~'U ~fllt iJ 'Ufln ~h'U1'U'tI'W Vlfl 'U m~ ci lUVIl 

1~1 tl n",::u11~1 fl~cilUl;lu~111Jff!1,:jb~'UU'Vlt~ U'U f1tlUVl11IPltl{'li1UfffJ'U ~1<ijtJ M<ijfl~l,:j ~ .. .. 
'lfl'U ltlJ111flfl1tJ'U tlfl~ 1~i'Utl'UiJ~u~1fll~iJ'Ufll~ hl' 

u • 

d "''' I ~ d 1- I .,j ~ ef ~ 
2. U'Vlt~ tJ'U f1tlll'Vi1tVltl~'lf1UfffJ'U 11111tJm U'Vlb~ tJ'U u~ Hmll'Vlff~ 1,:j'\J'W m ~ ~'\JfJ\J'" 

" I " I 

I1jtl'l11t~fl,:j "m~t~tJ'U l1J~Hmulw~1Ju'jj~m~tifl,:jl'U,1J'VlHyj'UJ1'U'lJ'Utfl~fl,:jtifl6V11'WiJ~ ( CNC 

MILLING) " ft,:j1'Uu~'UC)}~~tlll Ultff'Utlfl1'W~~1J~::fltlUfhm~tJ1U flWHfI~tl'U1111 'llfJfI1111 

IfftJ,:j m ~ tI1tJ'\J tl,:j ~1 ~tJ 1~ tJ~1 ~tJ 'Vlt~ tJ'U ffl111~ mllurl'U ~~~ tlll~ij1J'Vlt~tJ'W f1tlllVl1tlPl tl1~ ~fl ri11 
, " , 

1ci1 'W 'litl,:jH~'W C)}~ ~ tlll'\J tl.:llfl~ tl.:lfltlllVl1bVltl1 ;)lfl11'Uu'Vlt~U'UflfJlIVl1~Vltl{n ff11~ ;):atl~ 1'YM 
., 1"'" 'I ~~'I ~ '" d d ~ ll) ~1 ?Id.,

HUU tl'fl 'UlIVI 111 ~ I'lfffl1J1~ (1 1ft tlflU'VlmJ'U Vlll1'VlVltl-:Jm~ Ifl ~Ull"'flllru.::lu'U ~1I'W ~ ltJm~fftl'U.. .. 
, " I I 

'" '" 'I 1... I QI 'j).:9 d 0 'JJ do 0 ry ~ 
!lItllft tln&lI1i ~ ltJm~fftl'U Irl ummu 11::Ufffl-:J111'U tll'U fJ'I11'V11l::'U 11ff'U tl lift 1U'Vll~ uu 11:;'U 11'lJlfftl 

~ d ~ ~ d.t:::l ~I 'j)Gl91 .c9 ll!i 

!U tl'l11U'Vl1 ~ U'Ut 7tl ~ 'U 'U "l ;) 'U 1IU 'lJru.~~U'Vll 7U'U f1tlll'Vi1 IVltl ~ 'lf1U~ I'lffflll Ti (1'11 ~flfl1'Vi m tllfttlfl 

1,1 I 11 I d do d Q fli "JV 
'If'Nl'U tl'l11 'lf1~ I~ 'lf1~ 'I1'U ~'\J tl~U'Vl IHJ'U Uft:: ffl1J17 (1tltlfl;) lflU'Vl ~~ tJ'U fI tllJ'Vi 11Vl tl ~ 'lf1UfffJ'U Ifl 

71 fttl fl!1 ft1 ~,:j fl1 ~ ~tl ffWil:: I~ 'WI IUU 'Vll~ I~tJ1 llJij!lU u1Jm1'fll1 ~ mIUU'Vl fl fftl'lJ 1'U 'lJ 'Vll~ tJu 
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" 3. '\"nJ1VG~ 'lJnflm,:m::~'Ulh::f11rYijV'l1~'j1'1l'1'lfWi''W~~ ffl'1J11'1l'1 
. " . 

1'Y1f11'W l~fjeJ~ffl'\1nl'j-If1~eJ~~mmHi~ 1'W~~ i''Wu-Yi I 'jeJtll~lll~::'jeJ'Ulhv Um'jfln'l:n I I. 
2550 fltu::1rY1m'j),mlff~{ 1J'I111VWU1VlVlf11'W l~fj'jl'1l'1J~fl~W'j::'Wm 

Go' et d.ct 0 QI~ 
4. ~~ff1Jq'Yl1i'l'11~f11'jl'j V'W '\11J1Vm ~~fl::ll'W'W 111nf11'j'l'1111'U'U'Yl"ffeJ'U'lJtI~'W nrYn'l:n 

nri1J~1eJdl~~ i~111nm'j l~ V'W~ ~1V'U'YlI~ V'WfleJ1JW11~t1{'li1VffeJ'W. ~ . " 
5. lh ::ff'Yl1lfl1W~l1Jmtuct11J1~'ji1'W '\11J1VG~ 'U'YlI~ V'Wm.l1JW11~eJ{'li1Vfftl'W-Yiff~ 1~;j'W 

ihh:: ff'Yl1lfllW M~lWntu ct11J1~'j iil'W 111f11'j 1~ff~'j'\1l'lh ::ff'Yl1lfl1W'lJtI~'U'YlI~ V'WfleJ1JW11~t1{ 
~ ~ 

'li1Vfftl'W l"v1~~~'j (lffl1WV, 2528 : 284 ) 

M 2 -M1 + M 2 -M1 

P-M1 P 

'" ' ''' 

'" ., '" 

M, ~~'lJtI~fl::ll'W'WmM111nn1'jffeJ'Untl'Wf11'jI'jV'W(Pre - test) 

~~'lJtI~fl::ll'W'Wm~V~l1nf11'jfftl'U'\1~~f11'jI'jV'W (Post - test) 

c:l ~ 

P = fl::ll'W'\.Jl~1J'lJtI~'lJtI'Yl"fftl'U 

. " 
fil'IJtI~fl~'jlri1'W-Yi'1~111nff~'jij l1::iifi1'j::w;h~ 0 - 2 

~ 

" 
1J1nn11 I i'ieJ11 'U'YlI~V'WfleJ1JW11~t1{'IJ'W i~mtuct11J1IP1'jil'W 

6. ll'U'U'Yl"ffeJ'U '\11J1VG~ ll'U'U'Yl"fftl'U1"~~'I'11~f11'j l~ V'W lil'\.Jlfl~ t1~ijtl~~1~Vff~ 1~ 
~ 

J ~ 9j1t1 ~ 1.c::I jI d Q G'I QI d jJ <d 

'IJ'WIWtll'If 'j ::11J'W ~~ntl'\.Jl'j V'W,,1V'U'YlI'j V'Wfltl1JW11~eJ'j 'Il'1Vfftl'W ll~::'\1~~n1'j l'j V'W,,1V'U'YlI'j V'W 

~9j1"l~ d ill ~ d 1Q

I. IWtI t'\1I"'U'YlI'jV'WfleJ1JW11IPltl'j'll'1Vfftl'W l'jtl~"nl'.il'IJv'W tI'jllm1Jll~::tlu'l1~f11'jn"~l'W 
" . , 

~tlm~..;''Wil'W'U'WlflreJ~n"flIPl1'W~~ ( CNC MILLING) " -Yi~1'Wf11'j'l11t1'j::ff'Yl1lfl1Wll~111":: 

" ffl1J1'jtl 1tl'Wf11'j'lh::ntl'Uf11'j I~V'W 1'Wi''WI~V'W M 

. " " 
2. 'IJnflmnffl1J1'jtl 1~'U'Yl1~V'Wfltl1JW11~t1{'li1Vfftl'W-Yifffl~;j'W flmntitl'\.Jl~V'W 1'Wi''W 

'\1~t1'Yl'U'Yl1'W'W t1nnmi~ 

3. l~tIllfi'i:lty'\11 1'W f11'j ~"f11'j l~ V'W f11'j fftl'W 'lJeJ~~1~V '\1~t1t11111'j vvh'W ~'W "1 yhh 
'" '" 0' I 11t19 ~ "j 9 ~ ., d '" J

'U'YlI'jV'Wfltl1JW11IPltl'j'll'1Vfftl'W I I'll' IWtll'\1~~ff1Jq'Yl1i'YlNf11'jI'jV'W~~'IJ'W 

" " 
4. f11'j ~lIU'Wf11'j 1~V 1'Wflf~ij Irl'W f11'j~lIU'W m'j1~v1 W:ln'!,ltu::'j 11Jn~1J 1m ~f11'j 

nril1fitl 'j11J~~iJml1Jff'W1111'W n1'j'Vh1~v1 'W'Ih,rtll~ t1~I~v1n'W ~~n~1J~~ 11J~ 11U'W f11'j 1~V 
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1m ~ rJ'Il~'U fll'Jm ~~'U1111Jmnm l'U1l'H11'Y1t11"tI-yh '11'U 

" 1~tI 'h1111fl;j'U~mJ'U itl1J1t1~ fJ'I'H'\.htlHU ~'11 'Ufll'J~fJfJ'U ~~im '1fll'J1,rtliJ'IUU'J~1l1tlJ 'J111. 
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>I >I 

l'u n n flmnnu1 ~fl tl i'.:J oW 

'j 1tJ~:::tijtJ~l1~ui1,j'el~.:J~elilJif 

'j1 d .e:t. 0" I 

2. O1'jff'j l.:JU'YIt'j flU tlel~'Yl1191el'j')j'1flffelU 

'j1 Qo/ QI cf d 

3. O1'j ff'j NUU1.J'YI~ffel1.J 1~ ~~ff~q 'YI 1i 'YIN O1'jl'j tllJ 

Q 0' I 

4. m l~l1lJ1t1'Utl.:Jtl tl~'Yl11m)'j'll1t1fftllJ 

5. O1'j1111.h~iY'YI~fll'Yl'Utl.:J 1J'YIli tllJ tl tl~W1191el {oU1t1fftllJ 

... 4 .!i ... 
n111Ifl11:::l1IU0l111'l11 

Q ,,% J/ ~ r 

O1ntm 1:::11llJtl111 tiel nnu 1Ltl1L-Wtl1111'111'llnl1~n"J91'j~1UU.:JtlelmulJtitl.:Jdtlfl'1 
>I >I • 

l1itl11'l.btldeltl '1 ~ l~ff~m'j O1mu.:Jn1el111U'Yltl1lJ1~UU.:Jt M'u9i~:::91mJ t 11t!iirit~mlutl1'l'l:::ff~1J 

i1,j'tlU1.:Jni~lvftltM'~m1~9itlt~el.:Jnu l1imMU11tiftl11191tlut~m'j9im~~fh'li~ .,j'mhti~ 

fielhjtl1'jn01'j~~'YItlutiftl111'Uel.:J11~nffmtM'UtltJ~.:JhJ (lff11U6, 2528: 105 ) 
J/ " II I II , 

oC:lo t/4 Q CI QI.:!I.a.Q. .:S iJ,sJ4 Q d 
O1ntm1:::11lUtll1111'l11 flel O1'jtl~nH)mUel1111'l11 l'Ylel 

Cf
~11 ~tUtl1111'111'Y1t111.J1:::ff~ 

cfd ?I rI QI tI ~ Ja 0 'I ", 'I d ~Q 

U~:::ff~\!'jW'YIq'~ IUU01nltl'n:::l1U~~ff~lm1~11IUel111 l'Yltl'l:::U1lJ1 ~'I1fftlU ~U1J't11'jtJUUU '1 
... 0' _I"

( nq'lHJU91 ,2540 17 - 23) u'j:::ntl1JmtJ 
>I >I 

4 0" 4.q ~ ~ 0 44 Q

1. 'U tJ1J1'U \PIl1 'j tlml~ ff~\! 'jw'U tl ~IU tl1111'l11 lUU O1'j fl'n\llff1 'j1'l'UtlUl'U \PI 11 'J m U tl1111'111 
I I 'I II I 

d ,., QI dd 1'1 0 I 0 d 0 'I ,., 4 4 ~ QI ~ 0 d'l I 

mtJ1'UtJ~nU't1~el~ ~U9l1'j111mtJ '1 m~ 1I~:::\PI1'j1'Y1U1lJ1 ~'lfmelm'Ylelfl'n'l;l1UU m'jlUU911HYl ~11~ 

• >I • 

II ~:::n U ff~mV1tJu 1~ 111li tJUIVi tJ1.JlI~~ ti~l~ tJm-wtJ111Vit11 ~l:::ff~ 
>I >I • 

,., QI QI .a .q 4 QI.:S 4 Q d.cs 

2. m1~\ln\PItl~u~:::m1~'t1'U tltlff~tJ'Uel~I'Utl1111'l11 O1'jtl~l~tlmUtl1111'l11'Y1~m1~ 
, >I 

t111.J1::: ff1.JlI ~:::\l n9i'tl.:J ~lnViq'~ 1~tJW'll'jW 1~n\lw:::'UtJ.:J l'i1el1110tJ 'Ut~ 'U ij'U i uu'j n 

Go' 0 Go' ~ Q .:9 ,: Q "4 d'd , jI 

3. O1'j'l~m~1.J'UtJ~IUtJ1111'lf1 tlel l'UtJ1111'l11 m1~~ mtJlI'J~ff1Jm'jW'YIff.:J~11l1nf:;! 

ff.:J hHi.:J~i' 1Jel1'l ilil~'U~1,j'111l'UtJ.:J~i'1J i~ l1i tJI,j'11 'l i~ tldHtJ1n~11J1n ~ ~9i'el.:JlIfi U~9l1~I~tlU i'U 
>I >I 

tu01'jl.,j'111l1UtJ1111'l11 ~.:JU 

3.1 liftl1111'l1111ielll'j~ffU01'jru IPi'tl.:J\lnVeltJ l1itJlltJmlluff1U '1 i~ l~tJ~~i~tI'U 
>I >I 

g.I g.I GI CI "QI 
\PItJ~I'U1 ~~IUel111ll\PI~:::ff1'U'U'U 



7 

II • II 

3.2 l'WO'Hll'lfl l1iO'l.h~ff'lJm·HU.yjriofJ1nhw'W 
II 

011l(i011~mJfi'jj~1~~~u flO 

3.2.1 ffO'W 1l1n~ltJ1 'l.1'Hltl1n 
, I 'J/ 'J/ 

3.2.2 ffO'W1l1nff~Viu~I~'W~lm~'W~'W1'l.1ri~'W'l.1'.i~n01JmntJ'1 ri1'Woril~tJln 
" 

3.2.3 ffO'W1l1nii~~Vi'lJI~'W..t1 '1 1'l.11'l.1~ii~mVil:;~li'f}J l1irJ1'l.1111111I'Jr-l~ 

3.2.4 ffO'W1l1nii~~~U~11'l.1riii~~iJ~1~~
" " " 

3.2.5 ffO'W1l1flii~~rJ~tn~ 1'l.1~ii~~0~1fl~ '1 

3.2.6 ffO'W1l1nii~~ii'Yl'.i~i'1111l'W 1'l.1riii~1Il'Wil1Vi 
" 

3.2.7 ffO'W t,rlrJ'W 1'l.1~11l1i'.i'.i1l'lfl~'\J0~I~n 
II 

3.2.8 ffO'W t ,r~ii tJ'Wl~ tJ'W ilfltJfh'W'l.1 '.i ::ffll1ffllHff't1~,r 1 

II II 

m'.i ff~N'lJ 111~ tJ'W f101l~11~ O{'li1tJffO'W '\J rJ~ ~1 ~tJ iith~'lJ'lj'W ~ O'W~ ~ ~O 1'l.1U 
" II II 

u'li~;r'W~o'W1~~~u 

ffl'\Jll'1f11l1f11'W 1~VO~ff111m'.i- Ifl~O~~fl'.inmr~ l'WJJ~ ~liJ11ffrJ'W~ f1W~• 
lff1m'.i1lfflff~{ 1I'Hll'Yltl1~fJ1'Ylfll'W l~thl'lfll~f1~Vi'.i~'UfI'.i 

II • 

1.2 1lfl'.i 1~111~Q'l.1'.i~ff ~fln1'.i ffO'U t'WIU01111'lfl~11l111,rm~ 0~~1'W l~tJ'\JrJ~ 
~Q,1 iI V e=i 0 ~ 91 0 'd d .. 1 tIQ.I 

~11ltJ 111'UfI111l~ ( Knowledge ) 'Yl1l111J'WU~1'W11l1Um'lJl1I'.itJ'UU~~I'\JtJ'U1~qU'.i~ff~f1m'.iffrJ'U 

Q rltl dt 4!l ~ tV Q.f rI VQ.f

1.3 1Ifl'.il~11l'W0111IVim~om'W0'Hl 11l11111~ff1ln'lJ1~()'l.1'.i~ff~f1 111tJlnn1'.i ~11. 
II 

l~ tJ~th~'lJl'WO'H1t,r~'.i ~~11l1~Q'l.1'.i~ff~fll~~Viq~fl'.i'.i 11 . 

iI d tI,Q, 

2. fll'.i ff'.i N'Jt11'lJ 'Yll '.i tJ'Wfi rJlIVi 11~ O'.i 'lf1tJffrJ 'U 

d.t:!l." d Q.f V ~. 91QQ.f 

2.1 l~'.i tJlIl'U 0111'lJ'Yl1'.i tJ'W ~11l111'\Jm '.i O~'\J O~I;;P"tJ 

" " 2.2 lh1~Q'l.1'.i~ff.:jfll~.:jViq~fl'.i '.i 1IU~~IUO'H1 1I1~11UU.:j1 ilv'H1e:rtlfll1'J'U111,rO~OtJ '1 
o.:!l" .do o.:!l. 'j)QI 0 ;VW' 

2.3 'Wll'W'fJ'Hl'lJ'YlI'.iV'U1I1'Yll'lJ'YlI'.irJ.:j (Scrip) 111v~n}JW~f11'lJ'.i'.iV1V111tJ'fJn}J'.i 

2.4 t!11 ~ciltJ ..1l'1~ 1 m~o~11'\''ht1'J'U'lf11'lJ'YlI~ tJ'UfI'fJ1I~11~0{'li1VffO'U ciltJ"'l~ 11l'lJ'Yl" . 
'" 0 del" .d ~QI ~~I 'jJev v t 910 Q 0 do Q til

2.5 ~mV'Yl1111 10 C)I.:jfj11ltIIU'U fjll111l1.:j 11 1111'U'Ufll'.i 'Yll'lJ'Yl1 '.i V'WflOllVi11~rJ'.i'If1V 

ffO'W '\JrJ.:j~l ~V Ull~ 1O~cilV"'lU~l 1'l.1~llij'Wm'.i ff~N 1 'l.1'.i Um1l'lJ'YlI~V'Ufl01lYlll~ o {'lilVff'fJ'U 
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oCll tI .. I oCll oCll d ,., .d 
'VI \117 W1111)J tfiW C)'Jf117 u7::1)J'U1I1)Jfl11)JfI ~1l1 'U 'tJfJ~ Hl'1HJ1'll'lUJ.. " 

lJ] "'Q,I tI ,1Q,I 

l~nJ1I1)JU'U1'Y11~'tJfJ~11J~'Y1 (Best) ~~'U (Best, 1983 : 179 - 187 ) 

4.50 - 5.00 

3.50 - 4.49 

2.50 - 3.49 

1.50 - 2.49 fl17Uf1JU7~• 

1.00-1.49 H;'~'~ 

2.6 U11J'Y11~ tJ'U f1fJ)JYj 1111fJ {'li1tJ~fJ'U ~ ~)J\J7 WUft'1 i lJl~ln1J'lj'fJ~ 1:1\11~ \11flmj)J 'Y1~1:1fJ~ 

1J'Y1~tJ'UflfJ)JYj1~fJ7'1i1tJ~fJ'U 

U1' u1~tl1Jm;)J1P11fJ~1~ 
q 



• • 

• • 

9 

V QJ QJ A.• Q 

01~ ~n 1~ U1J1J'flVltT81J lV1~" lllltl'flti'flNfll~ 1~ till 

" Q,1 Q.J d d do Q,1 ~ Q,lef 
n1~ ftnUl1J1J'Yl~H"fl1J1~H'lftlJq'Yl'li'Yl1~n1~lHllJ lJm~1J'\JlJ\PWlJ~~lJ 

Q fI ,J' 'J/.:A oQ CVQ.I 

1lm1:: 'I1llJ fl'l11~ 11.1 'I11'\J fll~ fl'l ~ llJ1,W 

" " 
2 llfl11::111~ QtJ ~:: ft ~fllcU~~q91m~1J'\J fl'llU ml1"'~'I1lJ~ 

3 ffm:l11P11~ 1U'l::lflflftn Iritl1ti'Un1~ 1~U 'l:: n1~tJ~::lijlJ ~mflnffmJII~ tJ 1~I ~lJ UlJ 1'Yl1~ 

. " 
" ~ ~ Q.I a

4 ft~l~U'U'U'Yl~ftfl1Jmflfl\Plfl'U'lflJ~ 4 ml'lflfl fifl ~ fl1Jfl'llJIU fl'l11Im:: 1\PlOtJ~:: ft ~fll~ 'I 

'V'lq9;m~lJ 

o ~ jJ J'Ifj1'j/~ 'J/ ~ r0 

5. lJ1U1J'U'Yl~ftU'U'Ylft~1~'\JlJ I'l1HI'lftl1']j'lW~llJllJfl'H1~llJ1lJ I 'Yl1lJ m1~ftfl'UH'l:: 
.. u 

• " " 'I
tJi''UtJ~~Hti'i'\J l'~fl hn~oG'flftflfiiifl111JlfitJ~\PlH~ 11JIUU'H1lm::~ llJVlJ ., fiiiH'l9iufll~l~fJ 

6. U1U'U'U'Yl\PIftfl'U ~i~tJi''UtJ~~uti'i'\JH~1'tJ'Yl\Pl'lU~ (Tryout) 
" .

tJ~::n1ffi1tJ'1j~~l']j'l'ifl'li'lJft~ filil~ftfllJ f.U flf.U::lff1m~lJff1ft~{ 1J'I111'YltJ1flm'YlflllJ l'lfhl'b'.. 

~1fl111Jtl1fl~1t1 (Level of Difficult) (Discrimination Power) 

" l\P1tJilmflf.UCl1Vi~1~f.U1i~i1 h1oG'flftfl'Uii~1fl111JtJ1fl~1t1 ( P) fl~~::WJ1~ 0.2 - 0.8 

" " " t"31lJ1~~lUlJfl (D) i~u9i 0.20 ~lJitJ lm::fl1~'H1flf.Ufl1l'l'\Jfl~U'U1J'Yl\PIftfl'U"'~QU'U flrilJ~l~tJ'H1. . ... , 
I '" ... 1 '1" fI Q d'QI

fl1fl111J1']j'fllJlJ'lJfl~U1J'U'Yl\PIftfl'U (Reliability) \PItJ l']j'~m ~1\PIfl~ ~']j'l~ftlJ ( Kuder 

Richardson Fonnular 20) (~1'l..!lm::5~flf.U1, 2538 : 198) IrltJi~~1fl111Jl~mrlJU~1U11J1 
I 'I iI I 

fi1lUlJ fl1~ l~flfloG'tJ fttJ'Ufi~·hWflf.U Cl1i~flri 11 U'l::U 11.1 1'111~ 1fl111Jl~tJ~lJ Uflfl i'~ lij tJ i~~ 1fl111.1 

l~mrU ~llJ~~tJ~fln U~1 ~~U loG'flftfl'U'It\PIci'itJ1~ti'Ufl~1J1Pi1mh~ l~tJuu~oG'flftfl'Uflflfll~U 2 'It\PI 

'Il\PIU ~ fl1~lrllJU'U'U'Yl\PI fttJ'Un fllJii tJlJU'l:: 'It\PI~ftfl'll~lJU'U1J'Yl\PI ftfl'U'I1li~li tJlJ 1\PI tim fl1Jfl '11.1 
"v I I' iI 

IUfl 'I111~OtJ~::ft ~fl'" '1'111.1 \PI u~1U1U'U1J'Yl\PIftfl'U'If\PIfi ftfl'l1J1'111~lfl111J1~fl~U Uflfl i'~ 

." 0' , &,;, '" ." 0' .1 dI dI 'l :II 
fl fllJ~1l~ fl ~'lf1t1ftfl U 'I11J1t1(l~ ftfl fl1~ I~ tllJ fl1~ ftflU 'Yl1~fl fllJ~ 11~ fln u 111J 'IJ '11 U 'I Clf~ I'If.. 

fl111Jft11J1~(l'\Jfl'lfl fllJVi 11~fl{t UflU-ff1IftU fl8fltJ~::ftlJ i~lln oG'flfl111J fl1~U 'I m1YJfl 

llHUfJii m wJ fl1~ Ifl~flU i '111 1~"'ffUU'l::liYtI'I l~flri1t1'Ylfl~liffl'H1'U'Ylli tlU 'I1~mNflfl111Jr 
," " 1U lifll:lf.U::Vill~n9i l'1nU flfln itJ ;iUfldti'U 'Ii nlJ'lfl9;lm::1m'Iftr1'1'\J fl'lIUfl'l11 iili11'111J1t1 fitJ.. 

111:11 dI ." 0' ' ' '''& 'l:ll'" :II :11:11'" 'l:ll ." 
n1~ 1~1J1Clf~flfllJ~11~fl~ 'lf1t1ftflU'Yl~H\PI~fI111JftU1~'\J fl'lHI~ tJU ll'l~~fl'lfl1~m ~~ UHI~ tlU I'I1ln~

'U qJ q q" 

m11J~fl~mJ1nlitJou f 'lf~::': '1 ~·r ~li tllJri Ii tlU tlflU ftl1J1~ tl1~l1mu flnl1mi5tJ'1,J t U fl1~1Jm.J'lJl1nl:l~ 

u'l~lvilJl9;lJfl111Jf l~tJ~ 1l~tJi'utJ~ ~fl1~ l~tlU '\Jfl~~'U 1l1'"'U~l~ tllJ g'U i~ ~'IJ'U ~ftfl'U ~ 'Iftl1J1~tl 
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" iJ1tHllloW11(Pltlf';-;WtHl'U'11'1 ~';1tJ '1'Uf1l'HYtl'U ltY~ll 'HitltYtl'U'l'1'I..J'l'11'U nl':itYtl'U11n9i'1 'UoH'Ui7 tJ'U 
, " . 

,~ hwVi NtYtl'U h;~11~'U~tl':l1ffm1C11 i 'U nl':itYtl'\.JCihfl'I..JN1~ tJ'U Vi(Pl 11111J..,'U 'Hitl~~nl':itYtl'U 
~ ~ 

,., d 0 ~ .. I 1_ 'i ~ d'" i 
~l'W'UtYl1Jl'Hl'U1fltlll'Vl11(Pltl'j'lf1tJtYtl'U u 'If l'Unl':i1'jtJ'U~1tJ(Pl'Um~ 'U11C11 UCl~ 

.d.dl ,., d d 'I i Q 1,.,.. ,., .d i'" d 
tYm'U'l'lCIl'~~1'jtJ'UtY~~1n tYl1JlHl1'jtJ'U L'Ul1Cll ~n ~'l'1(Plmnl':i tY1lll':i(l'l'1'il::~~ 'il~l'jtJ'U 

( Motivated) ~ 'iI~i7 tJ'UUCl~tY'4ntY'Ul'U '11fl'I..Jf1l'j1~tJ'U(Pl11lU'U1fifl'IJtl~nl':i l~tJ'Ui'1 'Ui1'i1~,j'U~ 
d • .dI <9 d'" ~I "j
1'jtJn11 " Learning is Fun" C)j'~'H1JltJm f1l'jl'jtJ'UtlU'U1H)~tY'4n ((l'Utlll'Vl'j ,2541 : 7 - 12 ) 

_I ~ ~ .c:t ~ ~ , 

f111111lJ 1::U'rlfiil1'Vt'Utl,:jtj 'rll1£JUfl tlll'Vt l1V! tl1'l1lrJtT6U 

nl':i11fl 'j1::..1m11 'j~ff'YIim'Vl'ml,:j'I..J'YI1~tJ'UfltllloW119'mf';1tJtYtl'U tY(i~~i ~'1 'U n l':i 'H 1 

11'j::ff'l'1im'Vl'utl~'I..J'Y11'itJ'UfltllloW11~tlf';1tJtYtl'U l~tJ'~tY~'j ( ltYl1WV, 2528 ; 284 ) 
~ 

M, 

p 
, 

d 'd

M , ~H'1'IJtl~fl::u'U'UmCltJ'il1nf1l'jtYtl'I..Jntl'Unl':i1'jtJ'U(Pre - test) 
, 

d ... d 

~CI'lJtl~fl::u'U'UmCltJ'il1nnl':itYtl'I..J'HCI~nl':i1'jtJ'U ( Post - test) 

" 
f1l'jffmn '1 'Ul1'i1~,j'U*ri ~ltY~ll~l~tJ'U '1 »'iim1lli'1'U111tl'H 11'lf11Pi1~ "l '1J11'il::l~'U'il1n 

.. ,., 1" ,.,,., .dI ddil ..

tll'il1'j tJ~tYtl'U ~ tJ~ H 'H'j tl'il1nn l':i UtY1~ 'Hlfl1111 t~1tJ~'Um~ C)j'~ f1l'j 11'" tln l':i 1'j tJ'U f)1'j tYtl'U 'l'1 

I GI .a, 0 .a" 1 QI" I & i,.,d '1 ,.,,.,
'UltY'U L'iI 1'Vltl'il::'U1ltY'Utll'Utl'Hl~1~"l 'U'U'iI~'lf1tJfl~~~fl1111tY'U 'iI'IJtl~~I'jtJ'U 'Uf1l'jfl'Uf111'Hl 

fl1111~1'~1l19illUCI~'lhtJ'1,fNi7tJ'Ul,j'1 '1'il '1'U nitl'H11'lf1tf'U~~'U f1~tf'U~~iif1lnl11'l'1fll 'U 1Clv1Jli~1~V 
~ ~ 

i\PlJ'UlaVf1l'H~tJ'Uf1l'jtYv'U l~llllln~'U '1'U1I'iI'iI,j'Um1lll'il~tuti'11'H,r1'l'11~1'l'1fll'U 1C1v 'tili»'. ... 

tY1ll 1'j (l9i~IPiV~11tY1'j fl'U '~U'l'11J'YIn'H 'U'l'1nuM~ i 'U 1Cln iim'j11'j~~'joJ;Hl~I'i''U v11mruaVtY1mCl~ 
q q All q . ". 

ff ~ih'U 1tJm1lltY~~1n i 'U;r1~th~~1')'U 'U vn'il1nuuft'1tJ~iinn11'j~~'joJitl~I'i''U ftvnl':iffnm '1mJ 

"l vvnti't1'tl~~Cll~1Jln1JltJ 1~t.I1~'Vl1~mh~g~ fiv "flVlloW11~V{" l1Cl~Miif1lnl1flVlloW11~V{ 

1Jli~d~tlf)1'jffnmfl'Umh~ll'Vl~'HClltJ (mllf1l'jffnm'Uvn h~I'itJ'U ,2541 : 2 ) flVlloW11~tl{~ 
• i"'''' d , llJ'" ~ 'U11Jl 'lf~l'Uf1l'jl'jtJ'Um'jtYtl'U ( Computer - Based Instruction) tY1lll':i(lllmVVn lfll1J'U 2 

t1':i::ltl'YI tmY"l i¢i'un flVlloW11(PlV{';1tJtYV'U (Computer - Assisted Instruction: CAl) HCI~ 
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Q "I Q,I do .cA I 

F1tl1l'W1191m'lf1t1'iJ91fHn'W'Wm'HH)'W (Computer - Managed Instruction: CMI ) C)1~'iJ~llm91111 
.. 

~m-HU~m1U1i,jioM'i'Wn'ilm111't1tl~m11~tI'Wm1fftl'W11~1111fl (n'l'loliJ'W~, 2536 : 136) 

ff1l1J~ (2532) i~ff~Nllt'l~111,j1~~V1nml'l 1JVll~tI'Wl,j1Um1l,j1~ntl1JFltl1lW1191tl{ 

'lf1t1fftlW~tl~m1i tC)1tlvhn{ AutoCAD 'lf1t1i 'W m1 l~tI'WU1J1J n~1I~1tlriNl~'WUn~n'lol1U~'Wn . .. 
1'1l'1'lf1~I~tI'WU1J1J1Flitl~nt'l 1~~1J,j1~mffUtl1J91'J1'1l'1;'Wi''Wff ~ 1V1t11~tIlVlFll 'W 1t'l~tl91ff111 m 111 

~ . 
fftlllJWVlFll'W 1t'l~'W1~ 'iJtl1Jln~1'W1~'Wm 1l1'Utl ~t'lm1 1:5'tI,j11n~:r:h1JVll~tI'WFltl1lW 1191 tln,j1um1l 

,j1~ntl1Jm1itl,j'JUm1lfltl1lW1191tl{i'WmFlVl'l'lolan,j1~~V1nm'W 88.93 / 82.69 mfl,jfi1J~n ... 
,j1~~V1nm'W 93.70/95.11 i,jm1lff1l1l~!1'WVi~~H~~f)'",hlnWCl111191'Jj1'WUt'l~I~'W

lh~ (2534) i~ff~1~1JVlI~tI'W'lf1t1fftl'W l~tl~1nm11~tI'WU1J1Jm'W~91 1'lf11~tI'WU1J1J 

tFl~tl~nt'l 2 fl~1Ii1tlri1{jl~'W,rn~n'lol11~~1J,j1~mffUtll1\Pl1';1~'I11'W1ty~1'W 1V1t11~mVlFll 'W It'l~ 

~91ff111m111 fftlllJ'UlVIfll'W 1t'l~'W1~'iltl1lLf)~1'W1~'WFl11l1Utl flt'lm11~tI,j1 1fl{]111JVll~ tI'W 

F1tl1lW 1191 tl{'lf1t1fftl'W ij,j '] ~~V1n.fl1'W'tItl{jm ~1J1'W m1 ~f)tlt'l~ 83.00 llt'l~,j 1~ ~V1n.fl1'W '\ltl{j ~t'l ~'Wn 

~tltlt'l~ 81.02 ~ ~n11Lf)WCl11J1911!1'W 80 / 80 ~i~ i 1 Ut'l~~t'lm1V191fftluritl'Wl~tlWW~11 ~~11t1'W 

. .. 
Q,I& d ".e:t.& 

'W n ffmn 11m 11111'W 11 '\l 'W 

ff11V1 (2535) i~ff~l~UVlI~tI'WFltl1lW1191tl{'lf1t1fftl'W t~tl~m1 ~1'WU1J1Jfl1'W,j1~ntl1J 
.. .. 

Ut'l~m'W1Wfl~'W 1'lf11~tI'WU1J1JlVIm1F1 01 11~nff91'J,j']~mtrUtl1J9111'1l'1;'Wi''Uff~ (,j.1.ff.) 
~ ~ 

1V1t11~mVlFll'WIt'l~~91ff111m111 fftllU'WlVIFll'W It'l~'W1~'iJtl1lLf)~1'W1~'Wm1l1atl ~t'lm11:5'tI,j11n{) 

11UVll1tI'WFltl1lW1191tl{'lf1t1fftl'W n,j'j"~~V1nfl1'W 81.22 / 80.22 ~~ff ~n11lf)WCl1~fhl1 'W91 
~ 

q''Wnw (2539) i~.yhn1'J1:5'm~tl~n1'Jvr11J'W11JVli1t1'Wfltl1lW1191tl{'li1m'W'W,j1~ntl1Jm1 

fftl'Wl~tl~ ffimmmn'iJu'W~ni'W1Itll91tl{ l~tlff~1~1JVll~tI'WFltl1lW1191tl{'lf1t1fftl'W111,j1~~V1nfl1'W 

Ut'l::~t'l ff1l'lVlt'\ltl~1JVll~tI'W 191t1ff~1~1JVlI1t1'WFltl1lW1191f){'lf1t1fftl'\.J'j1117 mhtl U1 i,jVlflt'ltl~ 

tiun~1I~1tlri1~ ~~I~'W Un~m111~~1J,j1~mffij tl1J911 1'lf1;'WlVIFliJFli'W1J~ 2 ff1"tJ11F1~tl~I~'W 

Iw~,j11Hl1mff 1V1t11~m'l'1f1iJfll;tI~imj ~1'W1'W 21 F1'W ~t'l,j11n{)11U'l'111t1'Wflel1JW1191tl{ 

'li1t1fftl'Wii,j1~~V1n.fl1'W 84.97/80.95 IrJ'Wi,j91111InWCl11J191'Jj1'W 80/80 ~fi111'WflHllt'l~ii 
QI e:t d dJ IdQl'OQld 

~ t'l ff1l'l 'l'11i 'l'11~ m 111 tI'W l'W1I"tJ'WtW1 ~1I'W tJff1F1tyVl 0.01 

1It'lim ( 2541) i~"'lm1vr11J'W111t'l~111,j1~~V1nm'WU'l'11~tJ'WFltl1lW1191tl{'lf1tJfftl'W 
. .. 

Ii tl ~m1 ~fll ii'mJ 'W ~ 'W 1fltlH llh ~~'l'1 n fll'W"tJ tl ~ U'l'11~ tJ'W f1tl1lW1191 tl{'lf1tJfftl'W 9111Jln WCl11J1911 ~ 1'W 

1mtJU1YitJ1Jymff1l'l'l'1t'l'11~m1!~ 1~H1WUnfrnm~l~ tI'W ~1tJU'l'11~ tJ'Wfltl1l~ 1191 tl{'li1tJfftl'WtJ'W 

ti1Junfrml1~i7tJ'W~1t1m1fft" J:l~ Ut'l~lh::dJ'Wm111flfl"tJtl~Unfrml1~iim111'1l'tlU lntJ1tiu 

1JVll~tI'WFltl1l~1191tl{'lf1t1fftl'W ~t'lfmi:5'mJ1 1ntrJ1 1J'l'1I~ tJ'WFltl1lW1191tl{'l51tJfftl'W tl~' wnw Cl1~ 
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(V d' d V d et .e::t. til Q,1

( 91.25 %) Jl·H"~1Jq'VITi'Vl1.:1fll'H'W'U flUfll';j\llflf11'HH)'U"1(JU'VIrW'UU'VIrW'Ufl6UY'l1Ifl6';j'l11(J~6'U

~6'UUfl9iUlPlfl~l.:1n'U6d1.:1ijUlJri;fl~~';j~~U 0.05 Ufl~mj1~!~(J'U~1(JU'VI!~(J'Ufl61JW1!1Pl6{'li1lJ 
~ . 

d Q,1.e::t. d d I 

~6'U 1J~H" ~1Jq'VITi'VI1.:1fll';j l';j (J'U'VI ~.:Ifl11 

~1(J~6'U6~1'U';j~~U~~.:I~1J1fl 

.ij'fl~ (2543) '~111fll';j1.ij'mt6.:1 

d .e::t. til QI Q,I.:f d ~ QI' " d 

'IJtHUfH';j lJ'Ufl 61J'Y'/1 !1Pl m'l11(J~6'U UJ:l~ 1~ ~H"~1J q'VI Ti 'VI 1.:1 fll';j! ';j lJ'U !';j 6.:1 '11 J:l flfll';j ~'J 1.:1 U'VI! ';j (J'U 

'" fl61JVl 111Pl 6{~1(J~6'U 1"(Jij! i1 6'111'11 6.:1U'VI!~ (J'U ~6"flll 6.:1 n1l'l1 t1fl~1Pl ';jmfl'l~lPl{ 61Pl ~1'11 fl ';j ';j1J1JW eVIlPl'U. • 
~ Q Q tI 

" eo " "~1'1111'1f1mfl1f1'1m';j1Jfl61J'Y'/1!\Pl6';j fllflfl ifl'l~\Pl'ifl61J'Y'/1!\Pl6';; flW~flifl'l ~\Pl';j f.J1Pl ~1'11 m ';j1J 

~ tmI'U!'VI fl 1'U 111U'i1'~1J.:I fl Cl 1"lJ";lfll';j'VI~1l6.:1nUUflffmI1fllfl1'lr1mff1ff\Pl{flt)1JVl1!1Pl6{• 
~1'U1'U 30 fl'U HJ:lfll'J1.ij'(JU'J1flU-h u'VI!i lJ'U fl61JVl 1!1Pl6{'li1(J~6'U~~! H~'U iju'J ~ ff'VI Ti tl1'Y'/ 

~ 0 I d QI 

82.23 / 81.53 !'jj'U J. UIPl11J!flWGl'1~ti1'11'U" !1J6'U1fl::U'U 'U~611fl6'U!'J(J'U HJ:l~fl~U 'U 'U ~6U'I1J:l'l 

'" "1 I '"1J11!m 1~'I1 "(Jfl1';j 'VI"~6Uf11'V1 ( t - test) uuu~U~ (Dependence) 'V'lU-,hijf1111J 
, . , 

I Q.I I d. Q.J D Q.I d QJ ~ .e::t. I d QI d I I d 

U\Pl fllPl1.:1fl'U 6(J1.:11J'U (J~lfl~ 'VI'J ~"U 0.0 U:JJ fl'V'l \Il'itll1fl::U'U'U ~flUf11m ,W'I1 J:l.:l! ';j (J'U "J:.:I fl11f11!\l J:llJ 

ri6'U!~ (J'U ~iU '~-,hU'VI!i (J'U fl61JVl1!1Pl 6{'li1lJ~6'U~~! l.:1~'U"; 1111'~!~ (J'U ij~m«1Jq'VIi'VI1.:1 fll'J!~ (J'U 

.,: .J 
!'V'l1J'IJ'U 
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'h.Jfl1:iVl'H'ltJ~f1f~iflth..lfl1:i1,j'tI1;r~VlmH)~ (Experimental Research) l~m'l1 
_I a.e;. .c:s a tI I ~ V ~ a tI Q,I J' <d 

11:i ::ffVl1i fl WlUVll:i tI'U fI tJlJ'W 11~ tJ:i 'll'1t1fftJ'U VI ff:i W\I'U U"::11f1:i 1::'H r-l"fflJ tjVl1i Vll~ n 1:i l:i tI'U 

" .
l'U111tJml1tJ~ fl1:i 1;; tI'U l1J:iumlJlw:: 

~ I ek .c:s .c:s Q~
1JUU~fl1:itlll~1'U!1Jm~'W'Uil'UU'U1fI1tJ~tlll~~ l'U]j~ ( CNC MILLING)" C)f~lJ:ilt1"::LtJtlllfl1'J1\1t1 
., .." 
1l~'U 

1. :i~aUtlU1n1~tI~l~ 

2. n~lJ~1mh~ 

3. lflftJ~1itJ~ltl'Un1:i1~tI 
o Clto d" 

4. fl1:i 1l11'U 'U fl1:i'YI1I M~U"::lf)m 1m1lJ'IItJlJ".. 
5. n 1:i1bfl 'J l::"yoUtJlJ "1l"~ ffi1~~l tl 'U fl1:i11m l~"yoUtJlJ" .. .. 

" " 
fl1:i1,j'tlflf~ul~uuuur-l'Ufl1:i1~m;r~Vlll"tJ~ (Experimental Research) 11ltll~uUU 

dod I QI I ek I 0 I Q.I Q.I .c:s 
Ilr-l'U n l:i VI 11" tJ ~VllJ n" lJ ~ 1 tJ fJ1 ~ 'H'U ~ n" l/ Vllfl1:i VI ~ fftJU n tJ'U U"::VI 11 fftJl.J 'H" ~ n 1:iVI ~"tJ~ VI 'U VI . 

d ... 1 Q.I d

( One - Group Pretest - Posttest Design) lJ!11UUU~~~l:il~VI I 

I .. 
fftJuntJ'Ul:i tI'U fl1:iVl~"tJ~ 

., .. IfftJU'HM1:itl'U 

T, X T, 

~I 

.9 
IlJ tJ X '" rHJ 

do" d a ""fl1'J! 'J tI'U ~ 1t1U Vll:i tI'U fl tJl/'W '1!~ tJ 'J'll'1t1 fftl'U 

T J 
'"fltJ I d 

fl::ll 'U 'U fftJU ntJ'Ul:i tI'U 

T, '" fltJ 
., d ., d 

f1~U'U 'UfftJe ~,,·mtl'UVI'U'Yl 
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" 1. 1.h~'lnm flfJ 11f1fftl'l:l1'j~~mh~f11ffihJum~hn;'Vii'tJ~'J ff1'U11'lf1l'l'lfl1tJ 1Clfi 

fJlIffll1f11'j -lfl~fJ'J,jmtlCl5111tJ,j~~ltl~fffJtJ f.U f1f.U~1ff1m'jlJff1ffll{ lJ1111'1'l[J1"tI!'I'lfl1tJhfi• 
'j l'lflJ'JfI Cl'Vi 'j ~tJ m 

, " " 
2. tl~lJ~1mh'Jiit~t tJ f11'j 1,j'tJfI i''Ju l~tJ 11tlfftl'l:ll11tlfftll/1'j ~ ~mh~ f11ffU tJum1'lf1;'Vi. 

" i'tJ~'J ff1'U11'lf1l'l'lfl1tJ 1Clfi~lIffll1f11'j - lfl~fJ'J,j'mtlmr1l1tJ,j~ f1f.U~1ff1m'jlJff1ffll{ lJ1111'1'ltJ1"tJ 

l'I'lfl1tJ 1Clfi'j1'lflJ'JflCl'Vi'j~tJm i'Jf11'jfftl'l:ll~ 1/2550 1~[J'iJ~Yl1f11'j~lJ~1fJth'Jll'lJ'lJ1'iJ1~'iJ'J ~ltJ1tJ 
QJ & Z" .A t".d..o=:::. tI 4 .do tljI0	 I 

tJ tlfftll/1'l'l'Jl1fJ'J 1'Vi fltJ 11J1'1'l~Cl fJ'JllCl~	 'If'lJ'I'lI'j tJtJ fI fllJ'Vi 1111 fJ'j'lf1tJfffJWlf'JlJfJ1 'iJ 1'j tJ~fffJtJ llCl~.. 
tl<> ... 
~1'iJtJfI1'lJfllJ .. . 

" d. ~ tI,
1.	 tl1'j ff'j 1'1 'lJ 'I'll'j [JtJ fI fJlJ'Vi 1111 fJ 'j 'lf1 tJ fffJ tJ
 

" ,
 
1.1 f11'j11m1~Ml1"tl~m'j1tJ1'lfl111fJI11fJ1111'lf1 1ff1m'jlJlfl1fJ'J,jmtlCl5~ 1tJ,j~ 1 

"	 , 
1.1.1 fffll/11UfJ1111'lf11l1lJ'I11,rfJl1 fJ'J '1 1tJ1 ,j'tJ 1I1lJl1"fl~m1.h~f11ffUtJUm 

1'lf1~'Vi~tJ~'J ff1'U11'lf1l'Ylfl1tJ 1Clfiflllffll1f11'j- lfl~fJ'J,jmtlmrllhnj~ ~ltl~fffJtJ~ f1f.U~ 

1ff1m'jlJff1ffll{ lJ1111Y1tIl"tI!'I'lfl1tJ 1Clfi'j1'lflJ'JflCl'Vi'j~tJm 
4 tlQ,I tI ~ 4 QJ ,,~ 4 jJt Q,I

1.1.2 11m1~11111Q1.h~ff'Jfltl1'j fffJtJ 'l-HtJ fJl1l1'U11l1lJ111'UfJl'jfJ'J'J1tJ 1'iJtJ ~ltJ 
I	 I II t I " 

V d0?t 1 t VVd C> ... d ... ... V
fI11lJ Z( Knowledge) 'Yl 'iJ 111ltJ ~ [J 11fjl'lftJ 1'll'ltlJ'Vi 'iJ 1f.U1ltJ fJ111'Yl 'iJ~fffJtJltJ fJ'J 'iJ 1tlltJ fJ1111tJ tJ 'Yl1'J 

'Yl iJl/a111flt1 fi u~ II~1tJ 1lJ11lU'J'lJ'Yli1 tJtJ IICl~ l~tJtJ 111 Qt1 'j~ ff 'Jfltl1'j fffJtJ 

Q tI ~ .A a ~ i jJ QI	 Q,I tI" Cltoa.
1.1.3 11m1~ 111tJ fJ1111'VifJ1ClfJtlltJ fJ111 11111lJ1~ fflJtl'lJ111 t'lt1'j~ff '1 fI ~1tJ11i fll'j• 

" 
- ,j'~li[J'Jft1~'lJ1UfJ111 t,rm 'J1I1lJ111Qt1'j~ff'ltll:Jf'J'ViiJ~flnlJ 

o ~ t vv.,; V ~	 .' .... 1 VII 
- t.JlltJfJ111 l1fjl'll'tJ1'lf1tlJ~1t.JltJfJ111 m1'iJfffJ'lJllCl~lJ'j'lJlJ~'Jlltl 'U 

jJ .d. .::. tJ', dQl QI d" " 1.2 fll'j ff'j l'J'll'~'lJ'Yll'j tJtJ f1fJlJ'Vi 1111 fJ'j'lf1[JfffJtJ lJ'UtJ lIfJtJ ~ 'JtJ• 
d 4." d QI jJ 4. QQI 

1.2.1 lmtJ1JltJfJ111'lJ'Yll'jtJtJ 1I1lJ111'UfJl'jfJ'J'lltJ1'iJ[J 

" 
1.2.2 111111Qt1'j~ 1Hfll91'J'ViiJ~flnlJllCl~1UfJ111 11 1lJ'I11'1i'fJl1fJ'J'J1tJ 1,j'tJlJ1,j'~llU'J 

" rufJ 111fJ fJ tlltl tJ '111;;fJ ~ fJ tJ "1 
o~ .cl o.A jJQI 0 jJQI 

1.2.3 t.JlltJ fJ111'lJ'Yll 'j tJtJ1J 1'Yl1'lJ'I'l I'j fJ'J (Scrip) ~1tJCl tll/f.U~fI1'lJ'j'j tJ1 tJ~ 1tJfJtll/'j 

1.2.4 11~ ~ri 1tJYl11~ 1 fJl~ fJ ~~ l1111JtJ 'll'~'lJ'Yll~ tJtJ f1fJlJVl 111lfJ{'lf1tJfffJ 1-1 ri 1tJYl 11l11J ..	 . 
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g}, 0 .e:tdl .d g}~G' ~'I giG' g} 'lJlo.c::o:. 0 d ~" 
1.2.5 ~mtl'Yl11f1 V 91':)~1'i1 tilU'U j:Hlfi 'ill,:) 'H flll'U'U nl'j 'Yll'lJ'Yll'W'U fI Vll'Vl11\Pl V'j

'II 'II 

\h1~lV~fhtllhll~1i1J~ll-U'Unl'j~!l':)l1Jmmll'lJ'Yll1 tI'U 

o d .c::o:. " I
1.2.6 'Ul'lJ'Yll'jtl'UflVll'Vl11\PlV'j'b'1t1~V'U 

~l'U~V m 1'i1~V'lJll~11Ji''lJ1Jl':)1ln'i '\I\Pll1Jtllll'U:;\h 

i 'j,J d .c::o:." I

1.2.7nl'j'Yl fI ~ a.:) 'If'lJ'Yll'j tI'Ufi Vll'Vl11\Pl m'b'1t1~V'U 

,ra'lJn'VliV':)~l':) "1 'Yll':)~l'Ulliv'H1 nl'jflll-U'Uliv.:) ~1Jfm~tw:;fl1lJ1~i~ nl'jl~a1J lt1.:) 

l~tI.:) 'j 111()':)11~1~ itt'U nl'j l1t11.J m'j~a'U l~mJ l,rVll~~ i~1J11Ji''lJ1J'j ':)1ln'i'\lnm7nfln1J l~ hii'lf 
'II q 

."	 . 
1.2.8 \h11Ji,r~1;tl1')flqJ~1'Uli7t1'H1U~:;~)','Unl'j~~\PlffVn17ffv'U 1J'j:;liJ'UflWfll'Vl 

.c::::. 0' _I.c::::. .c:. d g} .et 
'Vl 'ill 'j fU1\Pllll In fU CVI n 171J 'j:; 111 'U \Pllll f1111J fI fll '11 U '\I V.:) ~ l'b'tl1'b'lfU 

'II u 

" i;{i''lJ\Pl11111'U1'Yll.:)'\IV.:)1'lJffl'l	 (Best) ~.:)ii (Best, 1983 : 179 - 187) 

fhLQftti ~nJnl'j1J'j:;liJ'U• 
d 

4.50 - 5.00	 f11Jln 

d 

3.50 - 4.49	 fI 

2.50 - 3.49	 i~i;{ 

1.50 - 2.49	 f!1'j1Ji''lJ1J!.:) 

1.00 - 1.49	 i,*i~M 
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, 
rll'U 

d '" I

'lJ'Yl t'.i t1'U fl VJJ~1tlPl fl '.i 'll'1t1"Hl'U 

U1111i~nlJf)~JJIPl1Vth~• 

~ rI ~ 4J ljJ ~ ~Q.I 
2.1 1tm 1~m'Ufl'Yi1lPllJJ'Yi1'IJm'.ifl\l\ll'U1'iW 

II II 

2.2 1tm 1~"r1IPlQ1I'.i~'ff\lfit~\I~q~m'.iJJ'IJ fl\lti1V'Yi1l1\1'YiJJ~ 

2.3 flmmll'.i lH,,~mf)'ffl'.it~tI1n'lJfil'.i1~ H"~fil'.ilh~tiJ'UN"fil'.iflmnt'YiflH 
~ !J/ !J/ d!J/ 

t1J 'U H'U 1'Yll\l fil'.i 'ff'.i 1\1'\.1 fl'fffllJ H"~t'IJ t1'U 'IJ fl'fffl'lJ 

2.4 'ff!l\lH'lJlJ'Yl~'fffl1Jt~flf)lPlfllJ'll'iJ~ 4 1Pi'1t~flf) 

1I'.i ~'ff \Ifit~\I'Viq~f)'.i'.iJJ 
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I 

2550 

• d j/ .1 ij/j/d j/.l .,j ij/1l\j/
2.5 U1UUU'Yl~"H)U'Ylff'n:j'Uu 'H~I'lW1'ltlqJ~1'Ul'l-H1111m1~ffVU I'VlV 'H l~ 

, I JI I' 
dd d 4 j/ a del . .-:.cv 

UUU'Yl~ffVU'Ylllmllll'YltJ.:Jm.:J~lllIUV'HlU"'~~lUVU 'Ylll~m~Vfll'j1~tJ"l 

2.6 'l1111UU'Yl~ffVU~1~\H'U1J~ .:J1lfi"'UU~1 hl'Yl~"'v.:J ( Tryout ) tiU,:rflflfl'tll'j~~U 
J/ • • 

1h~fllt'l'i1tJU~'j;rUff.:J ffl'U11'ltll'Ylfl1U h'iiV~ffl'Hfll'j -lfl1V.:J~mfl"'U~1uu~ iUfllfliitJu-n 1 iJ.
 

~U hJ lm~ 

.. 
d 

fll'jt'l'fl'tll 
0 

~lU1U 20 fl'U 
4..::a 

I'VlV11ml~
tI 

'H'Hl
l' 

fllmllltJlfl.:JltJ (Level of Difficult) lm~fll 
J/ 

ih'Ul~~111Ufl (Discrimination Power) l~tJ(imflruen'Villnru l~.:Jij i -H',rVffvuij~lmlll 
J/ 

tJlfl~ltJ ( P) VQ'j~'H11.:J 0.2 - 0.8 lmdj~liilUlll~l11Ufl (D) ~.:JU~ 0.20 
J/ • • 

cv cv j/.c:.Q,I I a cv • • 

fll'j'l1lfJWfll'Vl'UV.:J11UU'Yl~ffVU'Yl.:J'ilUU ~1~tJ'Hlfllmllll')j"VllU'UV.:JUUU'Yl~fft:lU ( RelIabilIty) 

1 i j/ 0' "" 0'., j/ ., 
~tJ 'lt~~'j fJl~V1 'j'ltl'jffU (Kuder Richardson Fonnular 20) ("'1UU"'~V.:JflWl,2538 : 198 ) 

lrlV 1~fllmllll~mtu11a1 U11l1~1IiJUfll11ftVfl,rVffVU~H1U1flW~~.:Jmh1 lm~U 11l1'Hl~1 

mllll;fVUUVflfl#.:J lrlV'~fllmllll;fVUU~11l~~V.:Jfll'j11~1 ~.:JU l,rVffVU'lt~;i, ui~tiumill 

~1vth.:J l~tJ111.i.:J,rVffVUt:lVfl1n'U 2 'lt~ 'lt~U1fl i~ln'UUUU'Yl~ffVUnvuii tJUlm~'l1~~fftl.:J 

In'U 11UU'Yl~fft:lU'H "'.:Jii tJU l~tJfl 'j VUfl "l1l1,fV'H 11~tJ1J 'j~ff .:JflJ.:J'Hll~ U~1U 111UU'Yl~ ffVU'lt~~ 
•• J/

I A!I Q,I d cv 
fftl.:Jlll'Hlfllfldllll'ltVllU tlflm.:J 

o Q IS SI 
fll'~11'U'Ufllnl~t18~Ui;1~1fl1.J'11.J'1~'Utl~i;1.. 

J/ J/ • 

fll'j'Yl~"'t:l.:Jfli'.:Ji1~1~tJll1'HU~fll'j'Yl~"'t:l.:J iUfllfliitJu-n 1 i1flnflfl'tll 2550.. 
1. flnl~itJllfftl1U~ i~-H'V.:JUUU~fll'jffVU'UV.:J ffl'tJl1'ltll'Ylfl1U l",'ii~~ffl'Hfll'j ­

lfl~tl.:J~mu~ 1uu~ 

2. U~fl11 1.JU'Yl~ffVU i -H'fl ~1l~1vth.:JVi 111UU'Yl ~fftlUnv'U Ii tJ'U• 
o JI d oC:t. tI I .4 do 1- I

3. 'Yllfll'jffVU~1tJU'Yll'jtJ'Uflt:lll'Vl11~V'j')j"1tJffVU I'jV.:J "fll'jl'UtJ'U ummllU"'~ 
J/ • 

UUU~fll1ti~.:J1u~Um.:J~'UilUU\J1fl1V.:Jti~U~ 1uu~ ( CNC MILLING) "1~tJijtll~1'j6GffVU 

vil'U flV ~~Vi11~mnU~ffVU.. ..
 

Cl tI I I JI I 

fl Vll'Vl11~t:l'j')j"1tJfft:lU 11tl.:J " fll'jl;jtJU 1Ummllu",~UUU~fll'jti~.:Jl'U ~U'YlH~U ~ lUU\J1fl1tl.:Jti~ 
J/ 

u~ 1'Uu~ (CNC MILLING)" VilVflfli'.:J 

5. li wm~,~11 lflfll1 Vi 111UU'Yl~ fftlUntl'U Ii tJ'U u"'~u UU 'Yl~fftlU 11 "'.:J Ii tJ'U 'Utl.:Jfl~ 11 

~1vth.:J1U11fl 'j 1~,"'Hl ~mffml'Yl t'Yll.:Jfll'j Ii tJ'U u",~li 1~f1~1~~ lfl fll'j Vi 111UU 'Yl ~ fftlUn V'U Ii tJu 

11f1~ IIUU'Yl ~fftlU'H "'.:JlitJU , U11m l~ '"'H lU 'j~iY'Yl~fll'Vl'Utl.:JU'Ylli tJ'U fltlllVi11~ tl{'lf1tJffVU 
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........ ~ SM .... ~'IJ 
tTf:lVI'YI!'It n..lfll'''Jlft'l~''''Uf)1JlI 

.t::::loQ"l ~ ~sJe:::aQ"l '1 9/4::.\ ~" i 0'
f)1 'j1 utlm ~'W WJ Uti &fl1lfl 'j 1~11 'IJ U1H'l i fl tlf)1'jrll 'W1W 11l~ l'YmtY(j~ 'W f)1'j ilm l~ 11 

~ ~ 

0' I , "i... ~ 
U1J1J'YIfltYfJ1J f)1'jfll'W1Wfllfl111JtIlf)~ltl (Difficulty Power) fllfl111Jl'll'U1J'W (Reliability) 9f~ 

tY(j~~ i '*i 'W f)1'j ilfl 'j l~MU1J1J'YIfl tYfJ1J 

'0 0 

1.1 111~lfl111Jtllf)~ltl (Difficulty Power) UCl~fllUl'W lUU1U'W f) 

(Discrimination Power) 'lJU~U1J1J'YIfltYU1J 

I • JI " Q,.I

~~'j11lfllfl111JQlmltl'IJfJ~'lJfJtYfJ1J ("1'WU"~fJ~f1Wl, 2538 : 210 - 211 ) 

P = R 

N 
"i I I 

P flU fllf1111JtIlf)~ltl 

, " ~ 0 doJlQl

R f1 U U1'W1'W fI 'W 'YI'YI 1'IJ U'W 'W (I f) 

.c!l 0 t:lIo9JQ,lQI " 
~ 

" N f1 U U1'W1'W fI'W'YI'YI 1'IJ U'W 'W ml11Jfl 

ifltl'WU1'jW lltifJf)~fJtYU1J~ij~lfl111JtIlf)~ltl i 'W'lh~ 0.20 - 0.80 

'0 0 " " QI

~m11lfllUl'W1UU1U'Wf)'lJU~'lJUtYfJ1J ("1'WU"~fJ~f1Wl,2538 : 211 ) 

.c!t '0 0 

D flU fllUlUlUU1U'Wf) 
, " 

fiu ~1'W 1'W um~ tI'WVivh~f}'\r'WQf) i 'Wf)~1Jln~ 
. " 

fiu ~1'W 1'WUm~tI'WVivh~ UU'W (If)i 'W f)~m)fJ'W 
~ . 

N fiu ~1'W 1'WUm~tI'W i 'W f)~1Jln~Il(l~f)rim)u'W


ifltl'WU1'jW lltiUf)~UtYU1J~ij~1~1'W1U~lU'W f)i~H~ 0.20 ~'W lU
 
, "i ... 

1.2 11lfllfl111Jl'll'U1J'W (Reliability) 'lJU~U1J1J'YIfltYU1J 

~m11l~lfl111Jl4$m:r'W'lJfJ~U1J1J'YIfltYU1J ifltli,*~\PI'j KR -!(J ( Kuder 

Richardson Formula 20 ) (~1'WU"~~~flWl, 2538 : 198 ) 
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rl/ n 1 
, 

N -1 S, 

..,j	 ..r:!l ..r:!l Q,I Q,I " Q,I 

I:l.HJ r It	 fl f! f11llJ l'lHJ lJ 'U '\J 'eN II'IJ 'IJ 'VI ~HH) 'IJ 'VI.:J til'll 'IJ 

4 0 4..r:!l" QJ

N	 flf! '1l'U1'U'Uf!'\J'eNlfl'H).:JlJf!1~ 

~ QJ I i/o lJ]~ ".oJ 4 IQI	 Q,I 0 

p flf! ~~~1'U'\Jf!.:J~'Y11!~ 1'U'\Jf!'I1'U.:J "l 'U'Uflf!~~~1'U'Utl.:Jfl'U'Y11\lf1 

" 
tl'IJfl'U l1.:J 'I1lJ~ 

fif! 1:l~d1'U'\JfJ.:J~~vh~~'l'U'lj'f!'I1~.:J "l 'I1~f! fif! 1- p
" .	 " 

fif! fl::ll 'U 'U f11llJ ll'l.h un'U 'Uf!.:Jlfl ~ fJ.:Jijmi.:J~ U'IJ 

'd	 Q,IQ"
1.3 l11mmMH'l'\Jfltll\P1 (m'Ullft::f!.:Jfltlll, 2538 : 73 ) 

x Ix 

N 
..,j	 4 1 d Q,I t 

IlJ'f) x	 fl'f) fllm fttJ'f)\P1'j 1~1'U 'Uf! .:Jfl::ll'U 'U 

" L X fi'f) ~m1lJ'\Jf!.:Jfl::ll'U'Ul1.:J'I1lJ~ 

"" • 'JI	 'JIN flf! lll'U1'U~I'Ul~f!'IJ 
" 

2. f11'j1~f11llJl~tJ.:J\P1'j.:J'Uf!.:J'Ii''f)~f!'IJ\P1llJ1\P1t:l'l.h::~.:Jff• 
~\P1'jf11'j 1~f11llJ I~ tJ.:J \P1H \P11lJ 1\P1 f:lun: ~.:Jff 1~tJ 'I eM~\P1'j Rovinell and 

co	 q 'U 

Hambeton (tl.:J1ft, 2536: 185 - 186 ) 

/I 

IX; 

o.v.= 1=1 

N 

a.v. 
.eI 0 3J d 

n fl'f) lll'U1'U~I']ftJ1']flUi 
" u 
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2538: 104) 

I N In-' - (ID/ 

N -1 

D ~V f111lJU~fl~WIJV'Hl~U'lJ'lJU~"~~ 

N ~1'lJ1'lJ~.. 

4.	 f11';i 1LfI ';i 1~ M'I11'lh ~ff'Vl nm .... 'lJV.:I1J'VU~ fl'lJ fI VlJ~ 11~ V{'lf1flffV'lJ 

ffi1~~l.n'lJ f11 ';i 111'lh~ ff'YInm .... 'lJv .:IlJ'Vll~ fl'lJ fI VlJ~ 11~V {'lf1flffV'lJ 1~w1i'~~ ';i 
.... 

( Iff11t1W,	 2528: 284 ) 

p 

.. , .. 
j:..m'IJV.:IfI~U'lJ'lJLt:l"flmflf11';iffVlJflV'lJf11';iL';ifl'lJ (Pre - tese ) 

P 
,"	 , 

~1'IJV.:IV~';i1~h'lJ.yjM'llflffmU il~ii~1';i~1111.:1 0 - 2 0'1~1.yj'l11VVfllJ1Mii~1lJ1flfl11.. 
~ I .cj .e:to fI! ij) .. 
flV 11 lJ'VlI';i fl'lJ fI VlJ .... 1L~ V';i 'lJ 'lJ ,Ufltll CV1lJ1~';ij 1'lJ 
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" " 1I'1Qlh~€l' .:Jrl'IJU.:Jf11'j 1~tlf1i',:jU 

€l'U14 l~B.:J n1n;t1'WLtlnlm'~ll~:;t1n~n1~ri (?l'l1'W~t1V1~'l~'Wtj1'W1J'Wll"'i~'fl'lri(?l'fl(;l L'W~11 ( CNC 
;; " .... 

" 
MILLING) d1,..,i''UUflffml1'j~~'lJ1h~f11l''1'UtlU~'j1'l11;~'i14€l',:j €l'1'IJ11'lf1l'\'1f1114 lrlfjeJ~€l'l'I1f11'j ­

~ . 
lf1~B,:j~mflm)1'11 14i1~ f1tU~1l"1'lm'jlll"l'l€l'~{ 1I'11l1'\'1tJl~m'\'1f1114 lrlfj':ll'll'lJ.:Jf1rl~':l~14m 

.e. ~ Q,I' ~ do Q,I' do 91 do Q d'i 

Url ~ llfl ':l1~"" J:Hl €l'1It] '\'1 Ti '\'11.:J fl1'j l'j tl14,.., rl.:J 'il1fll'j tl14 ~ltl'UVil 'j tl14 f1eJlI~ lll'1 eJ'j'l11V€l'eJ 14 

ltJ jI.ell d'fj) Q,I t1 
b~1lm1:i:""'lJBlIrl ~.:J14 

~ 

Q ", Q d .do Q 1/1 v~ 
1. n 111lfl 'j 1~"""" 1fl1fl111lfl~l,..,U 'IJ eJ,:jU '\'1l,. lJ14fl VlIW 1ll'1 V~ 'lf1fJ €l'V 14 'il1flNl'lW 1'l11 ru 

~ u 

2. 0111m1l~,.r'l1l1J 1~ ff'Yln.n 1W'IJ V.:J 'UVI i1lJ14 mmwlll'1V{ 'li1tl€l'V14 

Q "Q,I et do cv .do jJ d Q cs'. 

3. O1'j IIfl 1 1~'I1 J:>Hl €l'1It]'VI1i'Yl1.:J01~ l'j lJ14 '11 rl,:j 'il1fll'j fJ14 ~ llJ1J'\'1l~ tl14 f1BlIW lllPl B~ 'l11lJ €l'B 14 

"" I'"
Nt1mnlfl'n:'t1'U01Jt1 

fl1'j1lfI ~ 1~,.r'I1l1l 'j ~ ff'\'1 nfl1W'lJ '\'1l~ tl14 f1 Vll~ lll'1B {'lf1V€l' V14 

"IQ Q d .do Q tI. iJd 
1 n 11llfl ':l1~'11 'I11fl1fl111lfl ~ l'I1'U 'IJ V .:J'U'\'1l1 tJ14 f1 VlIW1l~ B'j'l11tl€l'B 14 'il1nf:jl'lW1'l11 t1J 

~ I d do Q ", jldQ 

Y11H:J'tl 2 u€l'~,:jmmujf1~m14'lJv:j'U'VH~v'UmnJ'I'I1ll'1eJ~'lf1lJ€l'V14'il1flNl'l1lJ1'l1lUJ 
~ u 

vd 
Nl'l1lJ1'l11UJ ~1'U1'U ( f1'U ) x 
~ u 

Si
 
V '"
 
~l14l'UeJ'I11 2 4.62 

2 4.57 

'il1nI'11~1.:Jfi 2 
d ,

lim 
Q d jI d jI ~ .ad Q,I' I Q d ,., d 

f1111lfl~m 14 'ilV:jNl'lW1'l11ru'\'11.:J~lWl 14eJ'I11VlJVln~'lJ 4.62 U(j~f11fl11mWll""'U 'IJ V,:jNl'l1tl1'l11ru
III U III q, u 

'\'11:j~l14f11'jN~1'1 @BBQ~'j~~'lJ 4.57 €l'~1l1¢i"h ~l;lJ1'l11t1Jijm11lfi~ll1'U111j'\'1l~V'U 

flVlJ~1l~eJ{'li1lJ€l'eJ'U l~ V:j mn;t1'Wttlnlm'lJ ll~~t1n~n1~n(?l,nw~t1'\'1~'l~'Wtj1'W1J'WlPl1'fl'ln" (?l
d.J " .... 

I ~ iJ SI 

'fl(;lL'W~l1 ( CNC MILLING) " Vi~1~tlTIf1.:J~UeJulwflrucvl~n~'\'1N¢i1WlUm11l!n~'\'11~~lWll~ 
~ ~ 
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2. f1l'j 'H11h:; iY'YI n fll'W U'YI1~ tJ'U fl ~1J'vblvlU{'li1tJt'H)'U 

tli1~~i~i 'U f1l'j'H11h:;iY'YInfll'W~~~U'YII~ tJ'Ufl~1Jtl1IVl~{'li1tJtl~'U l~tJi,r~Vl'j (Itl11tiM, 

2528 : 284 ) 

M2 -M\ M2 -M1+ 
P-M1 P 

H"~ ~~fl:;ll 'U 'Um ~tJ'il1nf1l'j tl~Un~'U f1l'jI~ tJ'U (Pre - test ) 

P 

ti1'\Jt)~tlm1ri1'U~'~~lntlm;i ~::ijti1'j:;'H':il~ 0 - 2 11lti1~'H1t)~n1J1'~ijti11J1n.. 
nil il~11 U'YI11tJ'Ufl~1Jtl1IVl~{,j'U'''lnruet11J1m!1'U 

1l'YI'Uti1	 M I 8.95
 

M 2 16.35
 

P 20.00
 

16.35 - 8.95 16.35 - 8.95 

20.00 -	 8.95 20 

0.66 + 0.37 

1.03 

I ~1.rI" ~ ~ ~ 0' , .a Q.t::l

fll'YIl~ 1.03 ~~'U'UU'YII'jtJ'Ufl~1J'W1!f.t)'j'lf1tJtl~'U I'jV~ "n1n"1l£J'l.rnJ~LLnnmrl::: 

1Jli1J~n1~n(;l~1tJl1J'YIN~tJ~1tJ1JtJL~i~'tl~n(;l~(;)LtJ~ (CNC MILLING)"lli'mruonmVl'jj1'U90 / 90 
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.oC:), tI IV e! d I I d QlQ" d 

f11'j ltWn~'I1 ~ft ~lJ C)'Vl Ti'Vll'l f11'j l'j tJ'U 'j ~'I111'l fH.lW'j tJ'UUft~ 'H ft '1l'j tJ'U ~ ltJU 'Vlt 'j tJ'U 

fI ~ lJ-W lt~ ~ {'lfltJ~~ 'U 1~ tJ',*~i1~''U f11'j llfl 'j l~ l1'fm 'Vl~~~Ufll1lJll~ fl~ 1'I '\J ~'1 f1~ II'U 'U n~ 'U l~ tJ'U 

" Qld ... 1 Qld 

bbft~'I1ft'lb'jtJ'U (t - test: One - Group Pretest - Pasttest - Pasttest) lJ'jlfltl~ft~'1'U 

1225 , N 20 FlU 

t=~===== 

N-l 

N iiitl ~1'U'J'U1Oi (1"l'U)
" 

147 
t = ---;======= 

I(20X 1225) - (147)2 
I ~--_._.- ..­

~ 20-1 

147 

12.335 

11.91 

~"n~1"l(;)V1~n LL1J~~1tJ~n1~'VlMltl1J 
... 

V1~n 2 I"lf"ll~n!fh"ri'U 
CIJ fl· 
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L~'ill~ 99 % 

2. tl:i~ iY'YITl m'W'tJtl'llJ'YIt~ t1'U fl tllJ~11IPltl{'I11tJ"H)'U t! tl'l " n1n~£J'llLiJnLn nJ LL~~iJ51J'1i n1~ 

ri(?)'l1'W~iJ'Yl~'l~'WtJ1'WlJ'WLfi~'il,lfi(?)~[;lt'WWi (CNC MILLING)" MmWct1lJ1IPl:i;\l'U 90 / 90 
'lJ .. .'l 

Q,I .::S jJ Q .c::::. fI , Cl.I 4:!i d ,,~J I .c:t Col 0 Col 

3. 11 M ~l m:i tJ'U ~ 1UlJ'YIt:i fl'U fltllJ'W 1tl'l tl 7'11'1 tJ ~tl'U U flffnlJllJ fl11lJ ~ t'W lJ'tI'U tl flHlJ'U t1~ lfl~ 

Vl1'l~()~ih~~lJ 0.01 
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o 

911~ "1 

f11'jff~l~'lJ'Yll~ V'W fltl1JoW11~ Bf'li1Vfftl'W 1Ufll'jl~VU 

.. .. 0 

fll'i1~Vfli'~ij ii191t11h::; ff ~f11~tlff~1~1l(j::;1111h~ ff'Yln.fl1lnJ'Yl1i V'Wfltl1J~ 1191 tl f'li1Vfftl'W 
o " , 

litl~ m~b~t1'l.lhJ~bbm"1Jbb~:;ulJ~m~rl~'l1'WlU'YlNYi'W~1'Wu'WbflhNrl~~(;]L'Wmi(CNC MILLING) 
.. 0 

ff1l1i''lJUflffflfj1'i~fl'lJU'j~fllffijV'jj91'j1'111;Yli'Wff~ ffl'IJ11'll'1l'Y1f11 'W 1(j~tl91ffl11flll - 1fl!tl~~mflu 
'U • 

BIPI1 'W~91 mU~lff1ml1Jff1ff91f :lJ'I111'YlV1J:im'Ylfllw 1(jv'i1';lfmfl(jYl'j~'Wm 1m~1lm 1~"jj:-.l(jff:lJt]l1t 

'Y11~f11 'jl~ tlU 11 J:i~'illf1li V'l..Iti'1V'lJ 'Yl Ii V'l.jfltl:lJ~11~af'li1Vfftl'W fl~1J1P11mh~~1~1 'W fl1'i1~ V 1rJU 

Uf)fff)1Jl'j~~\J'lJn:fllffuv'jj91'j1'll'1;Yl~'Wff~ ffl~J11'll'11'Ylfl1 uhVtl91ffl11fll'i - 1fl~tl.:J~mfl(j 

,r1tJfftlU1rf).:J 

'U • 

B911'W1J91 ~1'W1U 20 fI'W 1fl~tl~r;tl~1~1'Wf11'j1~'lJ.,jtllqj(j1'Wf11'il~V fiB 'lJ'YlliV'WflB:lJVh91tlf 
o " , 

m 1L;tl'Wt1J1bbmtl bb~:;1Jn~m 1rl~'l1'W11JVl1'l~'W~1'WU'WLfi~'a'lrl~~(;lt 'W~ (CNC
"-J "dB 

" MILLING) u (j~U 'lJ 'lJ'YIflfftl'lJ1flj:-.l(j~1Jt]'Yl n 'Y11~f11'i 1~ tI'W 
.. 

.. 
U~'W ~~~tl1uij 

.. , '" 
11'W1V'Yl U'YI'I11 .,j'W91tl'WlW~l1if11'jl~V'W 11J'jum1Jrl~tl1t1b~'W 2 ml 

.. 
m.hvVi 3 .,jmltl'Wl1m:l1ifll'jl~V'W 1'1.hum1Jrl~'l1'W~n'jjru:::W;'l n~1J 

I d iI
 

11'W 1t1'Yl 4 .,jU91eJ'Wl1m:11if11'j1~tI'W hJmm:lJ 'l1'WU1 ~~ih b"l1:;1

" .. " 

m.hvVi 5 .,j'W91Bu1m:;:11ifllI1~V'W 1U~bbn~1J'l1'Wrl~~'W~1'W 
dB 

, .d
 
11'W1Vll 6 ~1U
, 

, .. 
9 " .. 0

f11 'j1!fl 'j 1:;:"j'I11U 'j ~ ff'Yl nfJ1Yl 'lJ'Ylli V'W fl tl:lJ ~ 1191 Bf'li1t1fftl'W Vi ff~ H'; 'W 1'll'lflWCV1f11'j11lfll 

1J 'j:;: ff'Yln.fl1Yl 90 / 90 f11'j11ml~lfj:-.l(j~1Jt]'Ylt'IJtl~fl~ml1Bdl.:J~litJU~lV'lJ'Yll~V'W M:lJYl 1191 tJ f 

I 4!1 0 I d QJ d. 'j) 'j) Q"I ~ .d. 91.0:::::. QJ 'j)

'll'lVfftl'W !:lJ eJ'Yl1!l 'lJ'lJ'YIflffD'lJflDW 'iV'W m'l:;:'1H'l~1 'J VU IPllV!! U'lJ'YI\Pl ffD'lJ~ lVj:-.l(jff:lJt]'YIli 'YIfjl'ilVff'J 1~ 

..
,;U 1m:;: Hll-.1 f111 ilm 1~ 'Ii,j'tlfftlU II~1 i IPltl1i'ffil91h.l f11'j 11m 1:::: Iif1l'j'Yl~ fffJUfl11:1JlI91fl~1~'IJ D~ 

fl~IlU'Wntl'Wl1V'W!l(j~11J:i-J!1V'W (t-test One - Group Pretest - Posttest ) 
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cv _I J QQ.J' 

lU1QlJ'i::tT.:Ifl'UtH.:Innil£l 

1. l~e),i:Y!l'llJ'Yll~tlhlfleJllVi 1lIPHJ1 'li1t11:YeJhI IfeJ'l n'ln~tJ'W h.JmnnJ LL~:;tJ~1Jmn'l~nl?l\l1'W 

XtJ'YlN~'W~1'WlJ'WL~~'el\lnl?l'ei~t'W~ (CNC MILLING) 

.a ~ a. L":I ~ ell d 'jI J 
2. 1'Vi eJ 11 Tl.h:: 1:Y'Yl1i.tll'Vi '1HJ 'llJ'Yll) tlhlfleJll'Vi111Pl eJ) 'lf1t1 'i:YeJhI 'Yl1:Y'j WU hi 

90/90 

Q,.I.o=i d 'JJ ~ 
2. hi flfl'fl'l:l11Jfl111J~ 1'Vi1JlJlfl 

J " 
'lJ hi f111fleJhll)

d 

tJhI 

tT1tJf.ltHll'il~£1 

fln i~mfeJ'l f1l 'j 1:Yf1'l1l~ ::1111.11:; ~'Yl n.tll'Vi 'IJ 'Yll~ tlhI fl eJ llVi 111il eJ 1'li1tJ1:YeJ hi 

• >J. 
d .ar. d'i dl..::r. -::: 31d jI do 10 Q..I 

1. lJ'YlI'j tlhI fleJlJ'Vi 111Pl eJ'J'lf1tJ1:YeJ 'W llmf111lJfl~!l1 hi 1l1flNI'lftl1'lf1W~1'Wlhl eJmeJtI'l'l'j~\Pl'IJ 
'" u '" 

4.62 !l~~~1'W f1l'j N~IPl~eJf1l'j1:YeJ'W eJ(J~'j~IP1'IJ 4.57 (1eJl1eJvlhi n:IP1'IJ~ 
'" '" 

2. 1.11:: ~'Yl ~ .tll'Vi'lJ eJ~lJ'Yll~ tI'W fl eJlJVi11IPleJ1'li1tJ1:YeJ'W I~ eJ'l n'l~ b~ tJ'Wt ,JmnnJ LL~ :;tJ~~n1 ~ 

ril?l\l1'WXtJ'YlN~'W~1'W'lJ'WL~~'el'':lfil?l'ei~t'W~(CNC MILLING)1~lf1ruCl'11JlIPl'jj1hl 90 / 90 

t).fitJ 'il£lf.l tl 

f1l'j i~(mf'l.Qlfjhlfl1'j 1:Y11'l1l~~111tb::~'Yln f11'Vi'IJ'Y1!1 tI'W fleJlJVi11IPleJ1'li1t11:YeJ'W 

L~tJ'WttJmnnJLL~:;tJn1Jmn1~n~\l1'W~tJ'YlN~'W'l'n'W'I.J'WL~~'el\lnl?l'ei~t'WJ.J'1i (CNC MILLING) ff1l'd'U
OJ "' ... 

'l!flftfl'l:ll'j::IP1'IJtb~f1lfI"UtiUIPl'j1'lf1;'Vi~hl1:Y'l 1:Y1'IJ1i'lf11'Y1fl1 hi l~~eJlPl1:Yl11f1l'j - Ifl~eJ'l~mflrl 
'" q 
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o •
 a <III:::». 'do I do 'QI
do'
1",VVHl11 tll. 1flll'il ftrJ'\I V~l1 UU'Yl ~ ffVU f1V'Wll tI'W llflll'Yl1f1U 8.95 

I did 

f11f1:: 11 'W 'W l'il ft rJ'\IV~ 11UU'Yl ~ ffVU f1 V'Wll tI'W 

'1 'W ri1'W'\ItJ~ f11l11m1::M~m fflltl'Yli'Y11-:lf11l1~tI'W l::'tr;h~titJ'Wl~tI'W11ft::l15~1~rJ'W~1t1 

U'Yll~ tI'W fI V1J'~111Pl V{'I51t1ffV 'Wl! ti'1 1~w '1 oH'ff(l~'l 'W f11111fll1::Mm1ll 111'lf1~ 1-:l'\l V'J f1:: 11 'W 'W ti V'W 

Qld ~d QJ 

llft::ml'JllrJ'W (t-test : One-Group Pretest-Posllest) \I1f11Pl111~ t 9f~ll df = 19 1::~um1ll 

l~eJJ'W 0.01 ijrh 2.861 ~~iieJ'h1J'W\I~mlf1 ll~fi1 t ~fi1'W1tll.M = 11.91 ~-:lff~f111\1~l15n. " . 
~ 0 

1111ft11f-lftf111'Yl~ffeJU 2 f1f~l1lPlf1~l~tl'W U'WflV 

l~eJ~ mS'L~tJ'wttlnLm'~LLrl:-;tl;;~mS'n~~1'WS'tl'YlN~'Wfi1'l.l1J'WLl"i~'fl'ln~'fi(;lt'W~ (CNC
d..J "dS 

QJ' cg do 9J ~ J I do Q,I' Q,I ~.c.d .& 'j/ QI0 QI 

MILLING) 'W nRf1'l:l1",m1"'1lVl",'\I'W Vtl1~ll'Wflff1f1Ey'Yl1~ fftllPlm::mJ 0.0 I 9f~ffeJ~f1ftv~nu 

~l'Wl~fl'\leJ-:l ff~M11fl1 (2548) ~1~.yhf1111~rJH 

1'11""h~fi1f1::1l'W 'Wl'il ~ rJfl11",fi ~l M'W '\I eJ~Nl~rJ1';1f1ruIPl1'" l! 'W 1'Yl1~ '\I eJ~l Uffl1 ijfi1eJcii 'W 1~;{U~ 
" u " 

V1 \Il1j 'W f-lftm\llf1U'Yll~ fl'W fI V", Vi 11\P1eJ {'I51rJffV'W~ Nl ~rJ ff~1'1 ~'W 11lWifeJ1111n f111 ffeJ 'W ~ Nl ~rJij
" " 

'1.11 ~ ffUf1llru 11ft~m1llri''WlflrJ '1 'Wf111 ffeJ'W III mllrJffUU llft~ '1 'Wf1ll~hu'W f1llrilrJ'vhl~ 1D\I::U 1 
. • 

~ ~ 

1~ 1eJVici 1fl'l'11uti'1111~ml1l1J'Wu'VH~rJ'WflD",Vi1l\P1eJ{'l 'W f111 fillU'W f11'j l~rJ'l 'Wflf-:lU 

~ 

1Df11 ff~ DIII 1'l5'W f11'jU ll'lJ'lriU'Yll~ tI'WfiD'U 'lJ'l'JUDrJ lUmll'j1rJft::l~rJ~'U D-:lf11'j Ullff'W D~-:l 1lJ 
" 

fl 1U({1'W fll'l'mft::li1rJ~~'J1lJtiDrJ~ijli1rJ'Jl! 'Yl'j f1l1~ D'\J WIl11rJUl-:lIPlD'W l~D'J \I 1f1l1ftl '1 'U ri 1rJ'I'11ij 
~ , 

UrW ;{'JU'W({l\1::U1U'Yll~rJ'I,mDllVi1l\P1D{'I51VffD'W l~D'J mn~tJ'W'hJ:mm':J..JLL~:;tl{j~m:i'n~ 

,n'W:i'tlYlN~'tJfi1'W1J'WLI'l1'fl'ln~~(;lt 'W~ (CNC MILLING) 111 '1 oH''l 'Wf11'jl~ m.lllft~f11'j ffD'W NffeJ'W 
.. dS " 

9J d '" '1 GJ ~ d QJ QJ 1 QJ.et. do 'j).d 0 ~ QJ ~ d 'j) QJ 

\l~ f]tJ'Jll Ylf1'l:l:: 'W f11'j I 'If1m 'fNf1~ eJlPl 'U ll\P1 llfll1}J'jYl\l~ \i1 OUflltl1lllllD'W f1fl'f1'l:llll'U Dff'J rYV 
" 

;I0'1 ff1llll tlff1TI\P11nf111 11 aU~-:ll'W 'lM'Uf1flf1'l:ll~ 'I~mh'J~f1;1 D~ 11ft D~fiv 

2. 'lJ'Vlff'W D11'W::,l'l4eJf1l11~Vflf-l~D hJ 
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i tln1~~1LUtln1~'ij{tJ 1tl~n'M'cu:;L~m ritl~ 1tlfO! f.,:J [;i'f) 'b.J n1 ~ti 1tJ.yh~ ~t'f) fO!':l ~1'lXiJlUVI'U1 

"lJ'f).,:J m{mJ'f)tJ~~ 11l 'f)11OllOl:;iJU1.,:J ~'f)tlLLtl:;'!J1 L-if1~UVI ~tJtlL vi1,rtlL~'f) dJtl~"lJ~V1t"lJ'f)~~vh'ij{tJ"q lU CIJ 

'V'/l1leJ1nU'f)nn~U~1 ~1'f)~m{tJ'!J1~'f)n1~~'f)tl"lJ'f)~'f)1'"l1~tJvi1tl~tl~11oifriur;]':lm{tJL'f)~ '"l:;~~Lnj;1 
'lJ 'lJ 'lJ 

't~~1 c1~1 Ln'!J1~'f) n1 ~~'f)tl"lJ'el~~tl~11oifLl1ItJ~ L~tlWU1L~1"lJ'el~~~~1tl"lJ'el~~'elt!tlLL~':l ";h1'IX~~'f)tl 
'lJ 'lJ 

f~nhJIl1I")JJm'"l1tln1~1oif~'el,rtl1 

LL~:;1tln1~~1~'eln1~~'eltll")f~~ 

'" 
LyjtJ~ 50 - 60 tl1viLvi1'll'tl LL[;ic11HbUmn~~ L'V'/1 L':l'elf'V'/'eltJ'I'1"Jl'JtJ'!J1 L~tl'el1l1'V'/ LL~~1oifLunLm~ 

{UIl1'V'/'!J1 L~tl'f)LL~~'!J1111'V'/~1 r;]11l [;i'el~1 tunLn ~~ ~1~1~bl'!J1L~tl'el L~'el~11~L'J~1~1nn~1u~:;~1CU 
, , 

2 Lvh 1tl"lJcu:;Vi1oifLLeJtlsn~~'el~ViiJfO!'J1~'"l , 700 L~nn:;'tU'I'1 m~'eltlritl 
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Q,ld'Q,I ~ ~d .o:::::allct
fit)'IoI)J'U\9l 11PU'UlfW';j.:Jfl. 2536. !'t1fl U tw!'t1flUfltlfl'lll. fi~.:JI'\'l'Y'nJl1l'l.Jm: mfl1'1f1
 

fl~ft1'ff\9l{I'\'lfl 11..1 lft~ flfW~fl~ft1'ff\9l{~\9l'ffll1m';j)J 'fftllU'Ul'\'lfll 'W lft~'Yi';j~'ltl)Jlfit1'l
 

'~""f11",":!lfI·1 fl'U""F.: '1' ''U' "fl~'" 'f1~ .:tf:ll.'.~. .. '" '" '" dt '" '" '1 "'''' .dU" df" 1J~ Y'" ..... dU" .,"UY' ..<NY' ~1'W1'ltJ 'ff1'IJ1J'lf1Ifl';jtl.:J'lfi';jfifttl\9l !'W)J\9l 

flfW~lft1m';j)Jft1'ff\9l{ )Jml'\'ltl1~tJl'\'lfll'W lft~';j1'lf)J.:Jflft'Yi';j~'l.Jm . 

fIl'aNfl1J{jllii'lU~lUlit,"~1nm ".:J1'W1-5'tJ 'ff1'IJ11'lf1'li1.:J 1ftl1~ 

)J11l1l1tJ1~tJl'\'lfll'W h~';j1'lf)J.:jflft'V'l';j~'Um . 

fIl'aNmJ{jllii'lU'llU',y " .:J1'W1-5'tJ 'ff1'IJ 11'lf11'\'lfll1 fl~\9l 'ffll1 m';j)J flfW~lft1m';j)Jft1'ff\9l{ 

lm1lmJl~m'\'lfll'W 1~~';j1'lf:lJ.:Jflft'V'l1~'Um . 

... 1 ~ t::::l") cr'.e!Q,I '" _, ~ Q oCt ~ t! I a 
lJ';j~I'ffl~ 1 !H'U'lf1'W .2547. "fIl'a[f'aHUt1~m1J'a~[f't1lifll~'U't1I'a[JUfleJtl~1IVleJ'a'l11t1[feJU1'ae).:J 

., .,., I 

... 1 _'l.f oCt 0 Q.I 4 Q a f!1:£ <=:to Q,I ~Q 

fIl'atleJYl1J'a~f1eJ'U1J1J'fIYlUl1JUI'l1eJl~t1'l Ifl'a6'ltlUYlYlIGlIit "nu1'ltJ 'ff1'IJ11'1f1Im tl·:lno 

f1fW~ifl'1m';j:lJft1'ff\9l{ )Jml'\'ltJ1~tJmf1lulft'1h1'lflJ~f11'l'V'l';j~'Wm . 
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"" 11 ~ tI "_I Q. Q .d Q. " , a.
1)'j 'j~lff'ji1~fl'. 110~2547... fll·Hnl~lltt~'I1"u1~tT't1fi.m'VfU't111U'Uf'l0t1'V'nlVl01'll'1Utn)'U

fll11Jntlillli1fll1't1~tT0'lJ'j'tT~''U~H1Infl11'IJ.. ~lU1,rfJ ffl'Ul'lh~ i"l1~ f1ru~ 

1fl'1mnJfl'lff\Pl{ 111111VlfJl~mVlfl1ui"V'jl'1fmfm'Vi'j~um. 

" , 
"'1U fflfJfJfl'. ll"~ ~.:Iflru 1 fflfJfJfl'. 2538 l't1f'lilf'lfll11~U't1Hfll1flmn Vl]J,.{f1f~.y; 4. 

.,j 
110.:1 

1~0~fll11Jntlillli1~1'U1J'Ulf'l~0~il~eYll'Ullii .. ~lU1,rfJ 'ffl'Ul1'1fl1f'l~B.:I,rm 011 i UU91 

f'lru~1ff1m'jllffl'ff\Pl{ 1.I1111VlfJ15mVlfl1u i"V'jl'1fmfl"'Vi'j~um . 

o Q 1.cs '" tI Q Q .d Q J , .d:t ~I

'ffl1H ll'Vi~ff'j. 2547... fll1tT1HUtt~'tn 1~tT't1fi.m'W1J't111U'Uf'l0'IJ'W1IVl01'll'1UtT0'U110~ fll1""n
 

t1illli1~1J~antTil'U~1u;j0"~lU1,rfJ 'ffl'Ul1fl'1mn/~\Pl'ffll1f11'j f1ru~1fl'1m'jllfl'1'ff\i1{ 

111111VlfJ15mVlfliu 1"V'jl'1f1.l~fl"'Vi'j~um . 

Best, John W.1983. Research in Education. 4
th 

ed. Englewood Cliffs. New 

Jersey: Practice Hall, Inc. 

Gagne. Ret al. 1988. Principles of Instruction Design. New York, NY : The Dryden 

Press. 
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fllfl~141fl 
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, , 
<=:I Q.,I <=:I 
fI 1l.!f1 11 :lJQ'W1V'W 2550 

~llJ~1flHfll11~V .. flTH1iV'W hhumlllm~l1B-u~fll'Hi~~l'W~l1'VlH~"W~l"W'lJ'Wlfl~tl~n~ 

eJ~ hnj~ ( CNC MILLING)" iJ-3U111~lJlW 2549 MfUtl"W~~1r1'~1IiJ"Wfll1 ~i~vi~111mn 
q .. 

H''lJ1'1111 U~'W fl1~mm~1JfltlmlJllft'1';h ~ft'.1i~iV 'inVfY1 i1mu fflJ1J~1'l'nJl~ff1l1 "Wf1l111J'U 
.. q 

H'1~Vl'll'ltl.J \Pl11 'il ~tlfll1ffV'U ~l'Ul 'Vlrn'Jflf1l1 f-j~ \PI l..iV1.h::: fl vu1"Wfll1fllli1 'U1m ~ f1l11 ~v,r~ flri 11 
" " 

( I 

~--=/:=o~ .;C-.
 
( 'iJlViY~"rutil 1JtJf1l~~
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, 
OJ ""1'W'fJ 11 iJtl'W 1t1'W. 2550 

I 

&~ 6~ '\Jfll;tul~'W~I;tl1'll'ltum1~~tJfnJ 'ft'V'W ~1'W 1'VIf!Uf!f)lJf-I~~ i 'W 1m'1f11J1rOti 
"'" " 

~llJ~ 1m'1f)lJ1rOti "f)lJI~tI'W lih llmlJll~~,juu9if)lJn~'11'Wt,j'VIJ'1~'W~l'W'lJ'Wlfl~B'In~ 

ti~ i'W~9i (CNC MILLING) " ilnJ1JJ~lJ1Ul 2549 i~1tJeJ'W~9iiM~1IuwnJ ~1rOtli~,j1mri. '" 
~ Q Q Q.I ~f jI f 0',. I 0''' "do <lIQ i
f-I'lJJ'I11J llf-l'W m 'iltlll~~HfWmlJll~111 eJ1'il1J tllJJ~'ft' 'If! f11'Wllm lJf1Ul 'ft'lJ'lJ~l'I1lJ1~ 'ft'lJ 'Wf)lJ'" .
 
1il 'W ~I ;tl1'll'1 tum 1~ ~eJf11J 'ft'eJ'W ~l'Wl'VIflUf1f11m~ \P1 Il~ v,jJ~ntltJi 'W f)lJ~ 1111'W 1m 'I f)lJ1 rOtI~'In ft 11
 .. " 
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, , 
"'l cv "'l .,
fl 'J'Wfl 11 :lJt1'U. ltJ'U 2550 

\Pll:lJ~1fI'j ~f11';j1.ijtJ "f11';j l~tJ'U hbum :lJll'l~t1Bu~tl1';jn~~lU t t1'1'lH~'U ~1'U1J'U 

lfl~tI~n~ei\Pl1'UiJ~ (CNC MILLING) " tl~1Jt1';j~:lJ10! 2549 l~~1JtI~iJ~'ll1'~ll'U'Uf)1';i ~1.ijtJ 
lti iot.... 1.c9 jI oQ .o=:::t. IOV ~I 'jJ I gI 1 " Q.I ~ d' .do d 

!~U';j f)Ell~1J';j'l11';iU~'U m'iltJUi:1~Hf)tl1J';j:lJlli:1111 ~'lf1tJfYll.l\Pl';j l'ill';j tJl.l'l1';i \Pl'U 1~ElfY';j EI~ :lJ 
~ ~ 

I , 511 I 

...., 9 e3t!lld "" !lI "" '" .1 9 0"
flO! l.l:lJ1J\Plm:lJl~ff:lJ b'U f11';jl1J'U ~1'lftJ1'lflru\Pl';j 1'ilfftlf11';j fftl'U~l'Ul'U tI'I11 l'Ymu';j~f)tl1J b'U f11';j~ll 'U'U 

• ~ u 

1fl';j~f)1';j1.ijtJ~~f)ri11 
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, . 
<::\ ..... <::\ 

'YI 1tA'YI 11 i1fl'Ultl'U 2550 
q 

I'IllJ~1 m ~f)l'j 1~tI "f)l'j l~m.J hhllmlJlm~tJ 01T~f)l'j n~~l'U ~ U'YI'J .:I~'U i1'U U'Ulfl~tl~n~ 

vl'l1wr~ ( CNC MILLING) " tJ~uu'j~mf.U 2549 'l~i'Utl'U~~lM~ll'U'Un1'J ~1~tl1~u~mn 

f)l'j 11J'U J:ojI'Jj'tl1'Jj'ltul'l'j 1~fttlf)l'j fttl'U~l'U! 1..1 tlll1 !~tlU'j~ f1tlU t 'U f)l'j~ll 'U'U 1fl 'j ~f)l'j 1 ~tI~~flri11 

q .. 

jJ .c::::.. ~ QJ ~I 91 I 

~U'J'I1l'j llJ:oj'Ufl1ll tIlm~~fltlU'JlJllm11 
tI 1;".1 rI 

tllll1'JtlfllJl~'U 1i 'Jj'lJft"l'YI'J 
.o!::S Qla. 9 
lJfJf.U ft'lJUl'Ill1m~ft'lJ I 'U 

'" j1d ..it jI J . 
.. u 
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'U6tJ';l£J'UMI,7f)'ttll1fl 1~6~ tll'n;;fJUhhun'1'l1u,,::t1iimltll'1ti'Y1~lu~t1n'1~~U!lUtJUlfl~Mti'Y1 

eVllumi 
~ ~. 

'Utl'IJ~ltJ'Utl,m1tlmi'lf1 l~tl~ fnH~tJ'W hhllf1'nJll'l::1Jfi1T~f11'jn~~l'W~U'Vl':i ~W'W!1U'IJ'W . ~ ~ 

1~~(l.:jn~B\Pll'W3J~ ( CNC MILLING) Lf1'II,j.:jlUml1f11'jl~U'\.H)(lf1l~mltJ'H'\.htJ~~U 
~ 

mhufi 1 1J'mh .,j'W\Pltl'WlW::illf1nl~U'Wl1J'jllm1Jn~mtJl~\..i2 iJ~ 
~ . . 

m11ufi 2 ~'W\P1(l'\.JII'l~i1if11'jI~U'\.J lU'jllm1Jn~.:jl'W~f11Jru~iYm~U1J 
t ~ ,., 

'H'\.J1tJ'Vl 3 ~'W\Pl(l'\.JlW~1llf11'jl~tJ'\.J l1J'jllm1Jn~~l'\.J~fl1Jru~ 1l'i'~ fl'l1J 
I d ,., 

'H'\.J1U'Vl 4 ~'W\Pl(l'\.Jll'l~ilifml~tJ'\.J l1J'jllm1J ~1'WU1~mrl1111::~ 
~ ~ 

m11ufi 5 ~'\.J~W'\.JlW~11iflm~U'\.J lU'jllm1Jn'\.Jn~W'\.J!l'\.J
 

ml1ufi 6 ffl1J
 

~ ~d. d. d. Q G' 'j) do IjJ 

11J (lfjl'j U'W l'j fJ'\.J 1J 'Vl11 fJ'\.J fl V1J'Vl11~H)'j 11111l'l1 :lJfl11:lJt fl11:lJ ffl:lJ1':if1 
~ 

1. Vn'lJlfJ'Il'W\Plv'\.Jilif1111~fJ'\.J l1J111f111Jn~mtJl~'W 2 iJ~ 1~\lf1~(l.:j 
~ . . 

2. tlnmu'll'Wm)'\.J ill f1111~fJ'\.J 11J111m1Jn~~1'Wilm~tJ1JMflfl~tl~ 
'U 

~ 

3. ViimU'll'\.J\PlV'Wi1if11'jl~U'\.J hhllm1Jn~~l'W 1ft'.:j fl'l1JM\!fl~(l~ 
~ 

4. eii'lJlu'll'\.J\Pl(l'\.Jillflnl~u'\.Jl1J'jllm1J ~1'WU1~'HU11111~~L~~fl~tl.:j 
~'" 1- I ~ ~ ~<V ""5. l'UfJ'W lJ111m1Jfl~~1'\.J'Vl'\.J)11'\.J ~~\!fl\Pl(l~ 
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,
_I ... a !II a 

~ 

U1J1JU''j~~tll! ffa fl"~ffal!~ll!tl!a111 

'U'Y1I~ tJ'UfltJ:lJvhtl'ltJ{ t~tJ~ f11~t~mJ 11.hHm:lJ1H'l~'!Jfi'l1~f1l~nrl~1'U~'!J'Y1H~''U~ l'U'U'Wlfl~eJ~n~ 

5~ 1'U~~ ( CNC MILLING) 
," , 

'lJ'Y11~ tJ'Ufl fl:lJYll1~ fl {li'Yhwi1tl~ '!In: dJ'U fl ~iJ iiflt\Hll'Vi tJ~i. m ~~'lJ 'l~ 1'!JHI l11 lflrfl '1 'l1:lJ1{J
'U • 'U 

~ ~~'lJfll1:lJft~I~'l..!I~{J1tl'lJ~~ 11fl1~iifllnH''lJ'l.J~ '1 

QI .o=:t, d d QI ~ I t:::S 'j) QI ~ CI 'j) 

'i ~~'lJfl1 l:lJfl~l'l1 'UlfltJ1fl'lJ n~11:lJ fll1:lJ t1 fll'l tJ'l 'If~l \)'U 'l1 nll'l1 :lJ1~'YH) I 'If 
'U 

Goo' ~ d d GI t:9 I do jJ 0,1 ~ d 

~ ~ ~'lJ fll11Jfl~l'l1 'U lflVlfl'lJ nfll11Jfll11J\1 fll'l tJ~'ll'~ II) 'U 'l1 ~ tJ 1'l1:lJ1 ~ n1J~ 

QI oC:lt. d .J QI";" I d 'JJ 0,1 4 do 

'i ~~'lJfll1:lJfl~l'l1'UtfltJ1fl'lJntJ11:lJfl11:lJt1fll'l eJ'l'll'~1 I)'U 'l1 ~ tH 'l1:lJl~ n:lJ~:lJ lfl 
'U 

1 2 3 4 5 

1. 

2. 

3. 

4. 

5. 

'l1 :lJ1 {J (J""~ 

'l1 :lJ1 tJ f:l"" ~ 

"" 'l1 :lJ1 tJ f:l ~ 

"" 'l1:lJ1Vf:l~ 

'l1 :lJ1Vf:l"" ~ 

4" o::;S glQI 1 Q.o 

1.1 !'Ufl'l1l1Jfl111Jnfl~fl"fl'lfl'lJ~~lJ'l'l1:lJ1m'lf'l'Viql'lm'J:lJ .. 

~ """ 1.2 fl111JlJfll'lfl'l'\Jfl'l!'Ufl'l1l 

'jJ1 oQ,l.a" QJ" 
1.3 ml:lJlJfl~tJ'l 'Uf11~'fll~'Ul'Ufl'l11l'll:lJ'\J'Ul'lfl'U 

CJI "" " ,
1.4 ml:lJnfl~fl"tN'\JeJ'lt'UtJ'l1lU~"~\?ltJ'U 

"'"' 'l '" "" 1.5 ml:lJ'If~!\)'U 'Ufl1~fl1i'Ulm'UtJ'l1l 

~ -, """ 2.1 ml:lJt1fl\?lfl'l'\Jfl'l~lJfl1'Vi~l:lJ!'Ufl'l1l 
'U 'U 

'j) -=S' iJ2.2 fll11JlJflIPHl'l'\JtJ'lfllfJl'Y1 'If . 

2.3 ml:lJf1'tl~fl~tJ~'i~'l111~i'l1f1l'Vin'Ufilm'itJltJ . 

. 

.. . 

.. 

. 

.. 
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1 2 3 4 5 

t----------------------+---+--+-t--+--+---: 

" 
3.1	 fl111.Jl'H:IJ1~ffl.J'lJtl~nmU1IffUtln'I.JIUel'ln 1'WfIll~
 

"
 3.2 fl111.Jl'I1l.Jl~ ffl.J'lJ tl~ 11mU11ffU tln'I.JlUeJ'Yl1fllm nJ1fJ 
, " , 

3.3 fl111.Jl'I1:1J1~ffl.J'lJtl~l1mYiul1ffW)Yi~I~tl.:j , .. 

"~~tl , .. , ~'lh ~ liJU 

( ) 

........... .. f ./ . 
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d .c::. d',s 
'lJ'VI1 'HJ'Ufl tJ:IJ'W11~ eJ':i l':i tJ..:J 

JJ I 

f)1':i I:UV'U lih llm:IJlliJ~Di)1J~m':in~'Jl'Ut;D'VI':i-:J~'U] l'U 'lJ'Ulfl ~ tJ'Jn~ 

~~ i'UiJ~ ( CNC MILLING) 
,., , 

'lJ'VII~ V'UfltJ:lJYt11~eJ{Vi't1 l'U fil~-:J1.h~lij'UtJ~ii ijfJWfll'WtJ~l 'U':i:::~'lJ 1~ iD':i ~Vi 1lfl ~tJ-:J'I1:1J1t1 

./ iJ-:J 1'U'lftJ'J'lJtJm~~'lJfJWfll'WlYiV..:J'lftJ-:JI~V1m:IJml:IJtiflllf'U 'UeJ-:J't1l'U 

1. 'I1:1J1VO'J ':i~~'lJml:IJti~111'U1~{J1n'lJ~tJ11m':iijm':iDi''lJD~-:J 
C/

2. mJ1{J(l'J ':i :::~'lJf111:IJti~ llf 'U 1~{J1n'lJ~tJ11ijfl11:IJ (If)~tJ-:Jojffllll'U '11 ~ tll'l1:IJ 1~'Vl tJ1~ .. 
3. 

C/
mJ1{J(l'J 

C/

4. '11 :IJ1{J (l'J 

5. 
C/ 

'11 :IJ1 tltN 

1 2 3 4 5 

., 
4 dI ;,J Q.I I Q.c::. 

1.1 l'UtJ'I11:IJfl11:IJfftJflfliJtJ;jf)'lJ~fllJ'J'I1:1J1Vl'lf-:J'Wq~m':i:IJ .. 
., 

., " ...
1.2 ml:IJ'lfflI1l'UtJf)~tJ..:J'UtJ·H'UtJ'I11 . 

2. f11'W 

2.1 flWfll'W'UeJ-:Jfll'W 
q 

2.2 ml:IJl'I1:1J1~fflJ'UtJ-:Jm'l~1'Um':i~eJm1:lJ'I1:1J1{J .. 

QlQId'1 ClIdi 

2.3 ml:IJfflJ'W'U1i':i~'I111-:Jf11'Vlf)'lJlffV-:J'lJ':i':i{J1V . 

2.4 m1:lJI11lJl~ff:IJ'UeJ;jI'\'H1Uflff~1-:Jfl1'Wh.l'lJ'VII~V'U '" 
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1 2 3 4 5 

.. 
3. l1:YtJ.,:jHCl~filEJ1 

3.1 ml1Jl'l1:1J1~1:Y1J'\ItJ.,:jliYtJ.,:jm~tJltJ 

3.2 mll1'lf~H'\l'U'lJB.,:jliYtI.,:jUntJlu ............................................ ,
 , . 

~ 9~

3.3 f111lJ()n~B.,:j'lJB.,:jfl1~l'lffil'l:ll .............................................................
.. 

4. mn 
" 4.1 ml1Jl'l1:1J1~1:YlJ'\ItJ.,:jnmm~,h1:Y'UtJnUl'utl'l11 

1'UfllVi . 

" 4.2 mllJl'l11Jl~1:Y1J'\IB,mmn11'Ul11:Y'UtlnUl'Uml1
 

t!11m~tJltJ
 .. 

" . 
4.3 mll1l11:1J1~1:Y1I'lJB.,:jl1mn11't1111:Yue)-n.,:jlitl~ . 

..................................................................................................................... 

...... . 

d
Cl~'IfB 

~I -
rJu'j'~U.J'l.J 

........ ) 

/ . . .... / . 
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j/ l.d j/ 

n 1'i 'l.h:aijtJ fl11:lJft ~H'l1 'U ~ 1nn1'i ~mJ11'lJ'lJ "Hl'lJ () 1:lJ \lln~I~t11'1f1ty \Pl11'/'l11f11lQml'lJB'l'lJB 

. " o I" 'j/ 'd 6.fQJ

fl1ti1:lJ 111Pl"::'ll B 11ml11~m 1:lJ'lJB,m 11'H" t1'lJ B'l1L'lJ'lJ tn) 'lJ m:lJ'YI'lQ'lJ'lJ 11~111t1"fl11:lJl1:lJ 1fJ'll B.:j 

I d. d (1"1 d 4d ~ tI, 

~m 1:lJfl1lQ" fJl'YHll111ntu Cl1 fl1L'il" tJ'll B'lUlll'i tJ'U fl B:lJ'V'l111Pl D'i 'If1tJ'iHl'U 

l'U n 1'iII tI rlfl11:lJl1:lJ 1fJ'lJ tl\lft 11'Q ~ fJ'lJ B'ln1'.i \Pl tl'lJII 'lJ 'lJ 'ffB'lJ() 1:lJ\Pl1:lJ'lf1'l'll B'lft11'il ~ tJfl11:lJ 

q d j/,d <f Q.ld I d~ I 

fl\Pll'l1'U'lJB'll';jl'lf1'/1'1f1tyYl1:lJUtJ1'Y11'l'IJB'lI'lJ'ff'YI (Best) 'f1\1'U mm"tJlPl'llllPl 

4.50 - 5.00 l1:lJ11'/()\1 ~~~1'/1'1f1Wiim1lJl~tJ'htl'Ofh()1:lJJtJB~'tJmtucn~:lJ1n 
'" u '" . " 

3.50 - 4.49 l1:lJ1tJ()\1 ~1~t11'1f1tyiim1:lJl~tJi1.ij'ofi1()1:lJtr'UtlQ''Utntucvi'~ 
. " 

2.50 - 3.49 l1:lJ1t10'l ~1~t11'1f1Wiim1:lJliftJi1.ij'Dfi1()1:lJtrtJmJitJtntucvi'Ht~ 
'" u '" 

, " 
1.50 - 2.49 l1:lJ1t1()'l ~1;t11'1f1tyiifl11:lJL~ui1.ij'ofi1m:lJtruBQitJtnwcvi'fl1'itl1''lJ'Ut\l 

1.00 - 1.49 l1:lJ1t1()'l ~1~t11'1f1wiim1:lJI~tJi1.,jDfh()1:lJlrum;1'U!fiwcvi'loNhn~ 
'" u '" 
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.. 
o!S d, 91Q1 I Cl. C1 

5
5
 5
1.1 t'l.H)'l11]Jml1Jt'TeJ~f1~eJ,mlJ~~1,j.:lYi1Jltll'lf.:l'VH1\ilm'DJ 
.. 

" '"1.2 WJ11JQf1l1eJ.:I'lJeJ.:IIUeJ'l11 5
5
 5
 .. .. 
1 .3 ml1JQf1~tl.:l iUf)1'i~l~'IJ!{j tl'l11l1l1J'IJ'U11 eJ'U 5
5
 5
 .. 
1.4 ml1Jt'TeJ~f1tl'eJ.:I'lJeJ.:Il{jmm!~~:;lIeJU 4
 4.55
 

.. 
1.5 ml1Ji'~I\l'U1'Uf)1'it:li1.J1mut:l'l11 4.54
5
 

Q,f QJ'" oCt 

1. 6 ml1J!'I11J1:;t'T1Jf11J'i:;~l1JHI.. 'WU 5
 5
 5 I 

4.54
 5
 

" ";" " 2.2 ml1JQf1l1eJ.:I'lJeJ.:I.fl1'1:11i'l !'If 4.54
 5
 

2.3 ml1Jt'TeJ~f1fteJ..JS:;Yi')l..J~1J.fl1'VHi''IJi'llm'HmJ 4.54
 5
 

3. tlm1Uf11'ilht'TueJ 
.. 

3.1 ml1JtYi 1Jl~t'T1J'lJeJ.:In~1'Iht'TueJn1J!{jeJ'l111Uf11'Vl 4.54
5
 

4
4
4
 

4.54
 5
 

56
55
 55.5 

x
 4.67 4.624.58 
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I 

x
 

4.:t jlQJ' <C::I. Q " 5
5
5
1.l I'1Hll11lJfl11lJ t'HJ~fl 'l fl,mU ~~1,!,:n1lJlm'If-:Jwq 191 f1'j 'HJ 

tJ ,J 5
5
5
L2 fl11lJt:lfll91fl-:J'Ufl-:Jl'Ufll11 
" 

5
5
5
1.3 fl11Wl11J1:: ~'lJ '1 'U ~tJH UUH'l::1nU mY'Ufl 

2. fllW 

4
4
2.1 fJWfll .... 'Ufl~fll'W 4
 

4
 

4
 

2.2 fl11lJll11J1::t'YlJ'Ufl-:Jfl1 .... 'l 'U fll'j~flfl11lJl11J1t1 4
4
 

4
4
 

... tJ d'1
2.4 mlWl11J1::~·lJ'Ufl-:Jll'1fl'Uflt'Y'j l-:Jfll .... 'UUYlmJ'U 4
 4.55
 

2.5 fl11lJll11J1:: t'YlJ 'II B-:J-:J l'U ~1'U f1'j lvlYl fl 4
5
 4.5 

3. liYtI~lm::flnl1 

3.1 mlWl11J1::t'YlJ'Ufl-:J~iYtI-:JU'j'jtllti 4
 4
 4
 

'" d3.2 mllJ'lf~I1J'U'Ufl-:Jlt'YtI-:JU'j'j tllrJ 4
 5
 4.5 

tJ '1 tJ 4
3.3 fl11lJ~fll91fl-:J'Ufl~fll'j 'lffll'joj1 5
 4.5 

4. nm 

" 
4.1 fl11lJll1m:: t'YlJ'Ufl-:Jnmfll'j U11t'Y'UflOUI'Ufll11i 'Ufll .... 5
 5
 5
 . '" '"" 4.2 mlWl1 m:: t'YlJ'Ufl-:Jl1mfll'j 'Ullt'1''UflflUl'U fl'l11H'l:: 5
 5
 5
 

1'l1U'j'jrJlt1
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i!d _I ~ 
N!'IHJ1'lfltuu'j~!1J'U ., u 

I 
~ .. 

'lW'Vl .. 
fl'U'Vl 2 

2
 

3
 

4
 

5
 

6
 

7
 

8
 

9
 

10
 

II
 

12
 

13 

I 14 

~_15_-+-__1 _--+-__1__-+-__1__ 

16 1 I 1 

17 

18 

19
 

20
 

~ 'J/ I 

il~l.!IlHl UUU'Vl~nH)UIHJ,:j f11'jI~V'U hhllm:lJU{j~tl BU~f11'jn~,:jl'U ~tlm ,:j.w'U~1'U U'UlfJ1eWl~ 

D\Pl1'UiJ~ ( CNC MILLING) ~1'U1'U 20 ~tl 'Vlf)~tl\Pl'J,:jnu1\Pl(l'l.h~il,:jtl'f11nltl'U. . 



lli'l'~'1Wnf)lJ llJ::aihl 111filmllJCJln~lV'\Jfl'lll1JlIY1~i'l'f)'J l~fl'l nTil:uvtJ1, hllmlJlln:::, JB"W;nl'il1~'11tJ~,IY1'i'1~'\.I!ltJ1JtJlfl~f)'1n~ft~hnJ~ (CNC MILLING) 

'i:::~llJ 1bi'l'0 1itJ,J~ 1 'ifl1Jli'l i'l'1'\J11'1l1111fl hllnvqMll1f)l'i-lfl~{)'1~mnnft~ ltJim th:::Hilnl'iffmll 1/2550 

~ 

1'1 
A 
1Hl - ffl1n 

.uf)Y1~tH)1Jli (20 .un ) 

I 2 3 4 5 6 7 R 9 10 11 12 13 14 15 16 17 IR 19 20 nlJ 20 

1 1110 n11m ~1~ll1·1 u~ 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 17 

2 tJllI "l~l'm; ijJJ'1'I'lf1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 16 

3 
.­ , 

uw ~"JJ1!l1! '.1 lllHltrn 7 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 0 0 1 0 1 15 

4 tlW U>'l,'liu njuu.{lJ 1 0 1 1 1 1 1 0 1 1 0 1 1 1 0 1 1 1 0 1 15 

5 tlw,nJ\]Y1f, 1i'llnU'i 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 0 1 0 1 15 

6 uw 'lnf,l'I~ff ftft'''ll~ 1 0 0 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 15 

7 tll °Jiylitln ,.uJjil 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0 0 1 0 1 1 15 

R U10 i111l111 nr:mfl1tl 0 1 1 1 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 14 

9 U10 ,rnr. Iil~U 1 0 1 1 1 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 14 

10 \Jw,'f,t1i fi"L11ru lU 1 1 1 0 1 1 1 0 0 1 1 1 0 0 0 0 1 0 1 1 12 

11 \1 HI ;;1111111J tilJ lJ 11 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 0 0 12 

12 11W m~l'Il1 Ulllii-hlJ1J 1 1 0 1 0 1 1 0 0 1 1 0 1 0 0 1 0 1 1 1 12 

13 \JIll Y1f'l1'l1 ~11r1~f'I 1 0 1 0 1 1 0 0 1 1 0 1 0 0 1 0 1 1 1 0 11 

14 lJlll ~'jIj.ilItS llli\J.llJ 1 0 1 0 0 1 0 0 1 0 1 0 0 1 0 0 0 1 1 1 9 

15 IJ HI fU1..J\lrilhl ~nlhl 0 0 0 1 0 0 1 0 1 1 0 0 0 1 0 1 1 0 1 1 9 

16 lJH! O;iril) oj., 11J 0 1 0 1 0 1 1 1 0 1 0 0 1 0 0 0 1 0 1 0 9 

17 tJ HI 11tnliru ;ll!,!'I'IIJ 0 1 0 1 0 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 9 

Y1l'H~ii 6 llff~'1Nntll'i1h:::liJtJ 111filmllJVlf1~lCJ'tJO'lllUUY1~ffOU I~O'l tll'i l:UCJ'U h.J'i 11m lJlln:::tJiju~f1l'ili~'11'U~tJY1'i'l~'U~1'UUtJlflqO'ln~t1~1tJ1j~ (CNC MILLING) 
~ 
0) 



" d'\l{}VI~HHl1Jl'l (20 " '\If) ) 

ri 
VI 

,..; 
1li1 - fff) i:l 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ~11J 20 

18 1i HI 111'1i11 rTiJl'tl1'1 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 0 0 0 0 0 9 

19 tJW"'lHJrf illfl~\l'16~1"1 0 1 0 0 1 0 0 0 1 0 1 0 1 1 0 1 0 1 0 1 9 

20 11111 1.'M,~ h,ii,!l"'ru 1 0 1 1 0 0 0 1 0 0 0 0 1 0 1 0 1 0 0 1 8 

21 \J1~ !l'm""1 YI(I~~ 11J 1 0 0 1 0 1 1 1 0 0 0 1 0 0 0 0 1 0 0 0 7 

..,.., 1lHi Ih~11 HJl1ii 1'1 "UI1j\lj 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 1 1 7 

23 lJHI Dnzmt Wl1n~lt1:n 1 0 0 0 1 0 1 0 0 0 1 0 1 0 0 1 0 1 0 0 7 

24 1Jl ~ 11 i\m f 1"~ll1Vi 0 0 0 0 1 0 1 0 0 0 1 1 1 0 0 0 1 0 0 1 7 

25 \J11I ,nJ,;'li11 i"111D'ft'i:ilJ 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 1 0 1 6 

':illJfI~1l'U'U':i1tJ-u'f1 (R) 18 12 12 15 14 18 17 13 13 10 15 10 16 12 10 9 16 16 14 19 

tilmllJtJlf)~ltJ ( 0.2 - O.X ) 0.72 0.48 0.48 0.60 0.56 0.72 0.68 0.52 0.52 0.40 0.60 0.40 0.64 0.48 0.40 0.36 0.64 0.64 0.56 0.76 

Y!nNn 6 lln~w'Hlmnh~liJ'U"l1tilml1JtJlf)~ltJ'IHl-3111J1JVlV1rHJ1J l~fN m':i!:UI'J'U 11.hllm1Jlltl~tlBu~m':ifiV1-31'U1.tlm-3~'U!1'U1J'UlfI~o-3fiV15~ 1 'UiJ~ (CNC MILLING) (~O) 

....... tJ ..-:in I 

Yl il )'j ill 1'U fI IT fI1 lVllJm 

mJlm'H~ llfl-3f1~l!t!tl 

mllJtJlf)~ltJ 

0 = -VilHVl 

0.2 - 0.8 

\l~':i 

<lm'lfl~Il'U'U 

filfl'JUlrnfl~UJ 

1 = 

p 

R 

N 

Vilt'lf)
" 

R I N 

o Q 0 

ill'\.I1'Ufitl 'YlVllt'l f)
". 

~ l'U l'Ufitl l1'l'YIlJVl 25 fltl 

..,. 
--J 



!l ff~~Ni'\Ill'J,h~liJtl 111tllfi1\n il ~ lll'Un'lllNI11J1Jl'l~fff)'IJ I~M nl':il1iv'U 1 ,hllmlJlIC1::tJ~U~f)1':jf)~~l'U ~ ,Jm~if'UJ1'U'J'Ulf'l~f)~n~f1~1'Uir~ ( CNC MIT_LING) 

'i::~1J ,hff. itli'l~ 1 'il'1'UcKl ffl'\J11'1flll'lf'l1 \.J 1C1V~Mll1lll~-If'l~f)~~mni'\n911'Um; ,h::hi'JIll'i;;1rnll 1/2550 

1/ '" 
'\Jt:ll'l~fff)lIl'l (20 oU'u ) 

'" l'l 
A 
lIf) - ffflC1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 111J 20 

1 tJWflihl1 ~lh1tlU~ 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 17 

2 lAW ih:"II~1j' 4IJL"II'lf1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 16 

3 II 1[1 ~ 11lf1Jl1J 1l"'Ai\lfll 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 0 0 1 0 1 15 

4 UW u"''ji~1 Ilitlll,il'lJ 1 0 1 1 1 1 1 0 1 1 0 1 1 1 0 1 1 1 0 1 15 

5 lilt! ,TIJCjnr. ,i'J~()m 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 0 1 0 1 15 

6 lIlt! 'lnii~~fl flftl;l i'lf 1 0 0 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 15 

7 I ~I '.lolfil"ilJfl ' Tll 1d 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0 0 1 0 1 1 15 

. 
R lJ HI Iri';lJ \; 

~ 

i'lj'l1U'ljll 0 1 1 1 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 14 

9 Ill/I qflf, ill~U 1 0 1 1 1 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 14 

10 \l1[I,'f, Hl fd'1~1l11J 1 1 1 0 1 1 1 0 0 1 1 1 0 0 0 0 1 0 1 1 12 

11 llw'ill'l'/lJ\; [iln.n~ 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 0 0 12 

12 II 1[1 f11.J l1n i1mii1'1lJl; 1 1 0 1 0 1 1 0 0 1 1 0 1 0 0 1 0 1 1 1 12 

13 llW fll'l'l'l1 ~ ltrJ~" 1 0 1 0 1 1 0 0 1 1 0 1 0 0 1 0 1 1 1 0 11 

14 uwlh'lv1Jtj' 1111IJ,rlJ 1 0 1 0 0 1 0 0 1 0 1 0 0 1 0 0 0 1 1 1 9 

15 UHI flJi,hlfi'l;i 11\11h1 0 0 0 1 0 0 1 0 1 1 0 0 0 1 0 1 1 0 1 1 9 

16 tAW ~lJilil) ·i~~ 11J 0 1 0 1 0 1 1 1 0 1 0 0 1 0 0 0 1 0 1 0 9 

17 \llt! 'ii[I'.Il1W .Jtjl"tijtUJ 0 1 0 1 0 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 9 

Y11'jl·:l'Yi 7 It IT~~Nnlll'i1h~liJ\.J l1ltilthw lil~lll·wn'\J()~lIUUl'l~ffOUl~U~ f)l'iI:jjV'U 11.hllm1JlIn~ufiU~f)l'iti~~lutum ~~'UPWUUltl~U~ti~u~ 1 'Uir91 (CNC MILLING) 
~ 
co 



.. 
l'l 

A 
llD - ffflft 1 2 3 4 5 6 7 8 9 

., .. 
1Jfll'lyH'I'mll'l 

10 11 

(20 ~n 

12 

) 

13 14 15 16 17 18 19 20 1111 20 

18 IJltlfti'lill t1'lJl'IHI 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 0 0 0 0 0 9 

19 UW,1111Uft !nn'ilJ"o,!" 0 1 0 0 1 0 0 0 1 0 1 0 1 1 0 1 0 1 0 1 9 

20 lJ 1[1 i.TrI.1 11f-i1~rlj 1101 1 0 1 1 0 0 0 1 0 0 0 0 1 0 1 0 1 0 0 1 8 

21 uw;1mYt" YW~~llJ 1 0 0 1 0 1 1 1 0 0 0 1 0 0 0 0 1 0 0 0 7 

22 \mllh~nlll'jl'Ji l'IftUl)Jl:\ll 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 1 1 7 

23 1JHI t1;;fm~ lmii~,j~ 1 0 0 0 1 0 1 0 0 0 1 0 1 0 0 1 0 1 0 0 7 

24 lAW l111Jfl1 ll[huy\' 0 0 0 0 1 0 1 0 0 0 1 1 1 0 0 0 1 0 0 1 7 

25 \JW.flJ.Jl't1IJ ill'l,,~nlJ 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 1 0 1 6 

Y11"n:lii 7 l!ffYl-lfi'mm'jlh~lijtJ 111f;'VltJlll~111tJn'\Hl-lIlUUl'lYlffUU l~n-l nm~vtJ hh Ilm1Jlln~1JBu~m'jtiYl-lltJ~1Jm-l~tJ~ltJUtJlfl~n-ltiYlUlli tJiJ~ (CNC MILLING) (~U) 

.t>­
c.o 
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~'t'Ifl::II'U'UO&iJJfil 

.. 
YI 

14 

15 

.. 
'110 - nfl't'l 

..... ~ . 
U1U 1l~191IU IlfiU1111 

, , 
U Ul ruHfifffi~ lJi\'fi~ o 

2 

o 

o 

3 

o 

4 

o 

5 

o 

o 

6 

o 

7 

o 

8 

o 

o 

9 

" ci'118Y1AntlllYl 

10 

o 

11 

o 

" (20 '118 

12 

o 

o 

) 

13 

o 

o 

14 15 

o 

o 

16 

o 

17 

o 

18 

o 

19 20 I 11Jl 20 

9 

9 

16 tJ 10 tl~lm 1HllJ o o o o o o o o o o o 9 

11 

18 

U 10 TIU1~HlJ 

UUl RHu 

oQii'lUll 
, 

111JYlUl 

o o 

o o 

o 

o o 

o o o 

o 

o 

o 

o o o o 

o o o o o 

9 

9 

19 U lU '\I\l~UR' ft 1fl1'IJi'HJlf'll o o o o o o o o o o o 9 

20 U lU lmi"" 1'Il~lfTj'j'jt1J o o o o o o o o o o o o 8 

21 "tJ1V flYl'lYlft Y1tH~111 o o o o o o o o o o o o o 1 

22 U10 \h::fi101iJ YlftlliY'Y I o o o o o o o o () o o o o 1 

2~ 

24 

II HI tlflffYl~ 

,IJ 10 11'1 UYl~ 

\mfl\l'1:ft 

"" Ufi1UYl o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

o 

o o 

o 

o 

o 

o 

o 1 

1 

25 tJ lU iluPiiu i'fifiWIi~~ll o o o o o o o o o o o o o o 6 

':illlfl::llllll':ilrJ,j'O (RL) 1 4 2 6 4 1 1 5 4 3 5 2 6 4 3 3 6 5 5 8 
, , 

m'H:Jli 9 Ul1~~ti ni III l1l\i Ul Ufi'\li')~mnm~l1mJ l'l::utJllmill~'l 

(Jl 
-->. 



,. . 
IlflPl~fn'fl101 '1.11 ~H) 11l'l.lO110 ~ lIUU'l1P1tr!lU 

'i' ci"
1IO'l1P1nOU'l1 ( 20 110 ) 

~ 1l10l':i I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 

YHJfI:;U UllllU"j'tl (Rl 1) 10 8 9 9 9 10 10 8 8 6 10 7 10 8 6 6 9 10 8 II 

1111f1::;llll llllU"j't) (RL) 7 4 2 6 4 7 7 5 4 3 5 2 6 4 3 3 6 5 5 8 

N ~ 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 

,r n) lLJ l1rilu! UO (D) 0.25 033 0.58 0.25 0.41 0.25 0.25 0.25 0.33 0.25 0.41 0.41 033 033 0.25 0.25 0.25 0.41 0.25 0.25 

t:t I D .. 

V11':il~Tl In 1'.fliHfI Ii) III riJilIUllO'lnHmJ1JVI~l'll'l1l 

lJ'¥I1 filiinll\lhnln 

RU - RL 
o 

N 2 

Rll ~l U1l1 lif1~mll~~tJ1Il;JO 1 Uf1~lllri~ 

RJ. ~ 1U1lllif1~mj l~~m JI.lf1111f1~lIlJfJ U 

N ~ 1tJ111tif1~f1lJ 11uo~1J!n~U1'l::;Il~mjtJlJ 

~iJ Ilfl! I "j'tll'fO'J~iifi ni Ililil] Ullill i~ulIl 0.2 ifu'bl 

1'l'j,1 l!1J'JVlMmJ~H1uf1111iUl']f1"j't) iifili~ll~ 0.2 ;fl,1,1 

(]'I 
f\) 



llff~~fH'fl11'111ri1fl'J1lJl~flii''U'IJO~1l1J1JV1~H''f)1J l~V~ nm'.U[Ju 1,j111mlJlln::,jijmifl11n~~lu~,jV1H~U!11.11JUI~~fl~n~fl~ 1Uml (CNC MILLING) 

1::;~lJ lhff. iutJ~ I1V1JIi'1 ffl'IJ11~1IV1fllulnVV,rn"1'11fl11-1fl~V~~mnnfl~lUml ,j1::~ltJfl11fffnJ1 1/2550. 
,.,; 
VI 

... 
1ffl - fft:ln 

-u'flV1~fftl1JVi (20 -u'fl ) 

1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 X x? 

1 lJltI 011,,11 1'JCJfl'J~ 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 17 289 

2 lJ W ""::11~1:J ijlJll'l'l1! 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 16 256 

3 'lJ HI fil11J1Jl\l 1If11JlltJy!f 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 0 0 1 0 1 15 225 

4 tJltl lllil'j.,ftl lIhmlll'lJ 1 0 1 1 1 1 1 0 1 1 0 1 1 1 0 1 1 1 0 1 15 225 

5 lUll ,fJJf) n~ 1i'l1om 1 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 0 1 0 1 15 225 

6 Ulrl ',1fIfil'l~ft fI"I'11'l1 1 0 0 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 15 225 

7 u HI 'I~j vill1i ' T1J iil 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0 0 1 0 1 1 15 225 

g 11 HI ,rim1) il1l1lH1i:l 0 1 1 1 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 14 196 

9 lJHI'IYlfi fil~lJ 1 0 1 1 1 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 14 196 

10 lilll ':If,Hl rd~pl1J \'J 1 1 1 0 1 1 1 0 0 1 1 1 0 0 0 0 1 0 1 1 12 144 

II lJW,;trillltJ GlJ'lJd 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 0 0 12 144 

12 lill] t1j-i~(1 lIulo'j'ani 1 1 0 1 0 1 1 0 0 1 1 0 1 0 0 1 0 1 1 1 12 144 

13 LJHI tlfTl1i >11WHft 1 0 1 0 1 1 0 0 1 1 0 1 0 0 1 0 1 1 1 0 11 121 

14 LJW ~"j'iillJ\j II'llJ~llJ 1 0 1 0 0 1 0 0 1 0 1 0 0 1 0 0 0 1 1 1 9 81 

15 11 III ru'j~f1rirl~';' " -<
"Q.nTl'il 0 0 0 1 0 0 1 0 1 1 0 0 0 1 0 1 1 0 1 1 9 81 

16 tJ HI i];iI1Tl i~~ llJ 0 1 0 1 0 1 1 1 0 1 0 0 1 0 0 0 1 0 1 0 9 81 

17 lJ HI 11U111fU t1Q,1'lmJ 0 1 0 1 0 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 9 81 
. 

VlI1l'!'; 11 I~M nm1I[JU hhllmlJlln:::1JB,.r~fl1';jn~~lu~lJV1H~1.111tllJUlfl~fl~n~fl~
CJ1

Ilff~~Hnfl11'111rilflTllJl:.jffll:rU'lJfl~1l111JVl~fffl1J luml (CNC MILLING) 
W 



d 
'YI 

.-\ 
'Iff) - n'f.ll'l 1 2 3 4 5 6 7 8 9 

" .d'lJf)'YI~H'U:)lJ'YI 

10 11 

"(20 '\If) ) 

12 13 14 15 16 17 18 19 20 X x 2 

18 uwniit, i11'''Ut 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 0 0 0 0 0 9 81 

19 IJ HI "~j/1l'l r\ ln1'lJru'1T" 0 1 0 0 1 0 0 0 1 0 1 0 1 1 0 1 0 1 0 1 9 81 

20 um 1.rw,.T i'tioAf·.Pl11f\J 1 0 1 1 0 0 0 1 0 0 0 0 1 0 1 0 1 0 0 1 8 64 

21 

22 

uHllI''I1H'Iri 

1)1[, tJj~m1'11'ii 

t'Hl.;J.;Jl1J 

nni1f1Jl:\! 1 

1 

1 

0 

0 

0 

0 

1 

1 

0 

1 

1 

1 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

1 

0 

1 

7 

7 

49 

49 

23 \l HI Dii.il'li lITil111(Tr. 1 0 0 0 1 0 1 0 0 0 1 0 1 0 0 1 0 1 0 0 7 49 

24 
f-­ -

25 

IJ HI 1'~'\JY1i' 

II]V ml9;'li1' 

",hit\' 

inn 11til11J 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

1 

1 

0 

1 

0 

0 

0 

0 

1 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

1 

1 

7 

6 

49 

36 

"n1JTl::ll'U'U'j l V'IJ n 18 12 12 15 14 18 17 13 13 10 15 10 16 12 10 9 16 16 14 19 279 3397 

p 0.72 0.48 0.48 0.60 0.56 0.72 0.68 0.52 0.52 0.40 0.60 0.40 0.64 0.48 0.40 0.36 0.64 0.64 0.56 0.76 

q 0.28 0.52 0.52 0.40 0.44 0.28 0.32 0.48 0.48 0.60 0.40 0.60 0.36 0.52 0.60 0.64 0.36 0.36 0.44 0.24 

pq 0.20 0.25 0.25 0.24 0.25 0.20 0.22 0.25 0.25 0.24 0.24 0.24 0.23 . 0.25 0.24 0.23 0.23 0.23 0.25 0.18 4.67 

~m.:jti II 11ff~'hl~l'lm':ilmilmllJl~flirtJ'lJfl'lWJ'I'YI~n'fllJ I~fl'l nl'H':\ivtJ 1,bllmlJlll'l::,jBiJ"nnn~'1l'\.Jt,I'Y\'j'l~'\.J!1'\.JlJtJlf1~fl'ln~V~ltJir" (CNC MilLING) (~fl) 

(]1 
~ 
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, . 
o , a IV 

Nt1fl1'ifll'U1W111fllfllnJl'll8U'U'II8~U1J1Jn~tJ81J 

(CNC MILLING) 

L p q = 4.67 , L X = 279 ,L X 2 = 3,397 

f1llJ ';I til rll S2 = N L X
2 - (L X) 2 

t 

2
N 

= 25 X 3,397 - ( 279 ) 2 

2
25

= 11.33 

1Jlf1 

n [r. - ~-- - 1------LPq]
11- 2 

n-l S 
t 

, 
~ 0 " ~ ~ QJ

N ~~ 1J1U';IU~~~~~~~~~~~1~ 

p fl~ ff~ri1U'IJ~~~Vhhi'iu,j'm1~~"l 'l1ufl~ff~riJU~~~~u"'l~f1ntJ~U 
" 
~~'11~~ 

fl~ ff~riJU~~~~~'I'11N~'lU,j'~11~~ "l l1~eJ fleJ 1 - P 
. " 

fleJ ~~HUU ml~H U~ U~ 1U ~eJ~lf1~ eJ~ijeJ~~'i:n:rtJ 

,
U'VlUf11 

rtt=-~[1--~--62]=0.58 
20-1 11.33 
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~i1~~lti'Utl1'j'l1l1.h:;:~'Yl1jfm'l'UO~'lJ'Yll~ti'UflOllYi11IPlO{'lf1t1~O'U 1~ltJlt~IPl'j (1~11ruV, 

2528: 295 ) 

~x	 ~F 

E,=~xI00	 E = ~x 100 ,	 BA 

11ltJ	 flO 1.J 1':;: ~'Yl1j fl1Vi 'U O~U 1.J'lJ 'Yl~ ~01.J 1~ f-H'l crlltl'Yl fn;1111~ l~ tI'U fl~ IrJ'U f0 tlJ:l:;:'" E1	 
'"
 

'"
E2 flO	 1.J1~ ~'Yl1j fl1Vi'U O.:lU1J'lJ'Yl~ IH)1J 1~ f-.ln cr1ltl'Ylfmi~L~ tI'U fl?ll~ 'U f f)tln~ 

LX	 '" f1~L1'U 'U l'111'U O~ 11 'lJ1JYI?l ~01.J1~f-.ln ff1l tlYlf1:;:1111 ~i1 tI'U~ ~i1 tJ'U Vll i ~flO
 

'"
LF	 flO f1:;:11 'U 'U l'111 'U 0 ~lL 1.J'lJ'Yl ~ ~01J 1fl f-.l1'l crlltl'Ylfm:i~L~ tJ'U ~ ~i1 tI'U Vi 1i ~ 
'" A	 flO
 

'"
 B flO
 

"
 ~	 D iJ.dI g"

N	 flO 'il1'U1'Uf-.ll'jtl'U'Yl~'I111~

. "
..	 

, 
l11'1 I'U O~'il1tl'll'U IPlO'U fll'j i1i'tI ~i1i'tI ilJ i~Vi1lL'lJ'lJ'Yl~~O'lJ1~f-.l1'l 1111tl'Ylnl' :;:'I111~lj tI'U ~~ ilJ 

" ~1111Hll t~IPl'j~~tlri 11Mi'U fll'j1111.J'j:;:~'Yl1jmVi'UO~1JYlI5 tI'U f1011Yi11IPlO{"1 ~~U'UN11i'tI~ ~'Uo 1t..	 .. 
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90 

ffil~~l en'lJfll'nf l1.h :::ff'Yl1l.fl1Vl'U U-:j'lJ'Yl1~ fJ'lJ fI U1JVl11ftuf'lf1lrtHl'lJ 1~w1,f~ft1 (lffl1W6, 

2528: 284) 

p 

dId 

~"'UU-:jfl:::U'lJ'lJL,HW1l1flfll1ffU'lJflU'lJfll111fJ'lJ(Pre - test) 

d '" d
~"'UU-:jfl:::U'lJ 'lJL~ Mlllflfll1ffUUl1" ~fll1 11 fJ'lJ ( Post - test ) 

P 

oU11 

til'UU-:jUfl'jlri1'lJ~i~1l1fl~fl1rl' 1l:::iitin:::l111-:j 
.. 

'lJ'Yll~ fJ'lJ f1U1J~11fl uf'l!'lJ '~1flW ctl1Jlfl1!1'lJ 

0 - 2 0'1til~11lUUfl1J1i~iitil1Jlflfl11 1 

I 

U'Yl'lJfIl M I 8.95 

M 2 16.35 

P 20.00 

16.35 - 8.95 16.35 - 8.95 

20.00 - 8.95 20 

0.66 + 0.37 

1.03 

til~'~ 1.03 ~-:jJ'lJ'lJ'YlL~fJ'lJflU1JVl1LflUf'lf1fJffU'lJ l~U-:j .. fll1L~fJ'lJ hJmm1Jum: 
.. . 

UaU~fll1 ti~~ 1'lJ ~ um ~TI'lJ il'lJU'lJLfl5V-:jti~Ufll 'lJ~~ (CNC MILLING )"1~Lflruct11J1fl'j i 1'lJ90 
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Uft'A~m1'Y1Aft'tl1JUEll:ilfrwt~E1tllft'E1m1U'\lml'\l~'lJtHii (t - test ) .. 
.. '" 1.1 .1",,,,,,.,.1.1 .. .. .. 1 .....
I'HH m'jj"VU U1JVI (CNC MILLING)U'jlln'nJllf1~u{)1JVln1'jn~-llU~uYl'j-l'l'lU!lU1JUlfl'Hl-ln~t)V1

1~fi1J thfY. .f'UtI~ 2 HJ1Jli'l 1'I'1'\J11'1l'11'\'1tll'U lftfjt1~1'I'111fll1-ltl~v.:limmHj~ l'UiJ~ 
.... I
 

~m tl~Il'U'U (20) Nft~l.:l'\'1 

nv'U (X) 1111.:1 (Y) (Y-X)=D 

49
15
 7
8
 

2
 25
9
 14
 5
 

3
 169
18
5
 13
 

4
 17
 9
 81
8
 

64
17
9
 8
 

6
 'Ul.:l1'l'11 'UOO1'l'1 81
9
 18
 9
 

7
 11
 19
 64
8
 

64
8
 19
10
 8
 

9
 144
18
 12
6
 

10
 49
16
 7
'U1V fJl1Jfl' 9
 

11
 14
 3
 81
11
 

'" ..12
 'U1V H1'I'11tl 1'I'fl. 11'1' 36
8
 14
 6
 

13
 9
 15
 36
6
'U1V ~'\'11i'Ul 

'U1V fl'111Wi14
 64
17
9
 8
. 
15
 49
9
 7
16
 

16
 36
16
10
 6
 

17
 'U1V 1'I'1111i 49
15
 7
8
, 

'U1V 1'I'l'l.:lfl'118
 49
17
 7
10
. 
19
 16
15
11
 4
 

20
 tll 'Utl1 17
 49
7
10
 

11lJ 1255
179
 327
 147
 
, ... 

fllmftV 16.358.95 
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~ 

flU;)~'lJ8~n (t - test) 

flU 

t =----,====== 

N-l 

lrlt! D;lt! mllJlll'lf1~Wi\JfJ~f1~Il'\.J'l..Ill~fl~~ 

N ;lfJ ~1'\.J1'\.J~ (f1'l..1) 

147 
t =----p:======

2
(20 X 1225) -(147) 

20-1 

147 

12.335 

11.91 

.c:kd QI' <l!!tQl ,::!l &41~ Q,I 

'iJlf1l'll':il'1 t CJf'llJ df = 19 ':i~~'UmllJl'lffJlJ'\.J 0.01 lJtl1 2.861 CJf'ltltl111'U'l..I~~l1flf1 

ll~fil t ~f11'\.J1UlM = 11.91 ff'lf111'iJ~11~f1 IIUfl11Nflm':i'YI~fffJ'U 2 f1f'lIlI9lf1~l'1n'l..l 1~t!th1' 
.. q 

c:., 4 d ~ .d ~ I ~ d i- IQ

99 % '\.J'\.JflfJ m':iI':irJ'l..I~1rJ'U'YI1':itJ'l..IflfJlJW11191fJ':i'lf1tJfffJ'W l':ifJ'I mmw'\.J u':illf1':ilJllfl~ 

uilu~m':in~'11'Wtllm'l~'l..I~1'l..1'U'l..Ilfl~fJ'In~al91iu~~ ( CNC MILLING) l!f1ftmnijmllJrl~lJ~'l..I 
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. 
... "l .. 

1. 1'tUm"::'lftll'lfl 

Ji 
4. ~U!n! 

5. nl:llftflln 

o '" 6. mUlU,.,UlflfWI 

0" ..
8. flltl1i'lJUJ11£Jl'lfl 

AUTOMATIC MACHINE ENGINEERING 1 

" 1'lil~'VIm 'VIl~tll'Ul 1lJ'i'HlntlIPl11.h~mfl'ij fJ1rIPl11'lil~'VI 'i'W tl~ .. .. 

126 fI1Ul~VlJ\PlCH)\Pl 18 ffU~m1 Y1q1;j~ 1 fI1U uiiu~ 6 fI1U~~ 

tlu\Pll'rl"'.1" '" d/ "'"'li11Cl1fl'WmllJ~fll1Cl1" 1 'lf11 .." .:, lJ~\Pl~tlu~l1'11"'.1llCl~'Wnfl'n1;jl\Pl~~ I 

3 m.J1VnlPl 

1. N1~1~lfl~~~~mnClv\PlllJ~~ 

2. l'lh hJ1~uUm1l'11~1'W'Utl~lfl~tl~~mnClVlPll'W~~ 

3. ul1ummlJ~llJti\PlllCl~~llJn~~v\Pll'W~~iu1~~1'WM 

4. ijl1n1;j~1'Wm1'~1 UmmlJmUfllJlfl~~~ti\PlllCl~lfl~~~n~~v\PlllJ~~• 
5. llf'Wmlll~y,fi\y''Wm11~lfl~~~~mnClV\Pll'W~~ 

I f ~ ~ 

flnmllCl~1Jnuii,j~lfiv1tiUlfli~~~mnClV\Pll 'W~9i'lilJVllJi llJ 1~UU 

fl1UfJlJbfl~~~~mnClv\Pll'W~9imnhnlJ'Utl~lfl~~~ti\PlllCl~lfl~~~n~~ 

V\Pll'W~9i m11:UV'WllCl~'~lu111mlJ Numerical Control mUfJll 
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, ~ 

1~8~ fll ~l ;;tJu1tJ~ufl'nJUt1~tJii1ffifll':iflVl~lU~tlt1'H~u9n~ 
, 

tJUlfl~8~flVl8gJlu1ffl (CNC MILLING) 

..: " 
l'nl~'U 
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