
tl'a~mA 1'Vlt11~tl b'Vlrl b 'l.J 16'1~ bb6'l~Bl'l6'11'Vin 11:unT:i~B b'iB'Wr11A'i511:U116ll 
' 

b~B-:! tl1~6111W:ij11W'.i1t1~~bBt1wi (~1-:i) f'lru~n'l2:!ru~~11tl"lleNbf'l~B'l iiB'lh~<\11~1~b'1t1'1.J ' ... 
v-1~m.11 tl'.ibbmiim'.ieieimbuuv1'1.JEJ'l.J!ii tl1~~1tl.:iutl1~mru v-1.A . lfilctct~ 

il1t11'Vltn~m 'VIAL 'U fa~bbr;'l:-5e:J\91?11Vlm';i:Un1';i~m1e:i'UA'H'l~5';i';im16lf 1il~~v11 (~1\1) riru~m-Jru:-; 
' ' vi'11'Llbri~e:i\l:We:itl';i:-;"il11?11~b~t1'U "il1'U1'U ti ?11'1J11'1J1 b~t1u~e:imb~1 1911m1t1r;:i:-;b8t1~bb'LluV11t1tl';i:-;mPi-d b~e:i1~ ... 

?ltn'Utl';i:-;ne:ium';i 'U~,;'VI ~1\1~1'U 1il~'<ll1';iru11~'1Jm?1'Llmb'Ll:-5bbr;:i:-;'1Je:iVinV11'l b~e:i1~bn~m1mV1m:-;?1:u bU~be..JCJ 
:Wm1:u 1 tl~\11?1 t1~n';i';i:U ri':ufi1 bbr;:i:-;tJ):-;'Vlt!~ bn~tJ';j:-; 1t1'1Jtl';j16lf m';i?1\1?1~ 

, , 'U , 

'Vl1\l E-mail 

V11\l L 'Vl';i?11';i 

1'Vltn~t1b'Vlri L 'U fa~bbr;'l:-5e:J\91?11Vlm';i:um';i~m1e:i'LlmPi~n';i';im1'1J 
' 

@cs:'.b'll Vl~ ct ti.vl1bVJCJ'Ub1e:i 191.'Ll1n'VfU\l~\l\91:-5l'U\91n e:i.tl1n'WU\l ... 

'<\J . 'Uml"l~5';i';ilj'j1 '1J ~omb'llo 

nakhonsi@o@vec.go.th vi1e:i it-nasic@hotmail.com 

ob'llct-mb'llob'llcs:'.o, o~~-lv~b'll<9lcs:'.ct<9l 

1~t1~?1'U1'<1l~'Ube:in?11';i ';j:-;vi11\11'U~ {9)~ - ivm 'W'1l"l~mt1'U ivctct~ nm o~ .mo - @ti.mo 'U. 

Vl1e:im1t1r;:i:-5bBCJ~ 1il~ www.nasic.ac.th Vl1e:J?le:J'Utn:U'Vl1\l'Vl:u1CJbf;1'1J L 'Vl';il'1'W'Vi ob'llct-mb'llob'llcto 1 'Lll'Ubbr;'l:-5 ... 

~....._/ 

(mt1tJ):-;b1Pi{ b~t111Tu6ll) 
~rl1mt1m';ii'Vlt11~m'Vlri L 'U fa~bbr;'l:-5e:J\91?11Vlm';i:u 
... ' 



... 
'Vl'U1 1/2 

th~~1u 2559 

1. fl~iie:iVl'lJ~bb'U'UE.111 ~1'1..11'1..1 1 fi . ~ 

rni1e:iV1i!-:Jbb'U'Utn1 H~1V11'rn1mzjm.1 61Jmi;im1l.ltn1 hh!e:imr;h 12 '61 m1l.IV1'U1 1.2 iJ~~bl.lm ii~'U • 

. .. 
2. bd'l..l!Pl1b;1e:i"bbn~ 211u ~1u1u 1 eru 

1 i~1wfoue:i-:i n'Um"iJ1n nTH zje:il.Jbb~::~i;i bb~::i.'1:: bni;i 1 Ylb zjvl.J ~miiriru?1l.Jm~1m Vle:i1mP11~m 'U6/Jru::?11ii • 
1?11ri1-:ibbl'U\911~~\9l"il1n Soft PVC bb'\J'\Jm::-rr'UVIU1b~'U~ 2 .ff'U bb'\Jrnui;iui;i1~ ~~\9l"il1n Polycarbonate brl~B'U 
bb~.:Jl.J1\9l'H51'U1::1?1'\J 5 UB.:Jtl'Ubb?f-:!~1bb~::1'.:i~ UV 

"" 

3. bb -Juil-anEJ (Safety Glass) ~1'1..11'1..1 1 el'l..I 

1-rr~1V1foue:i-:in'U6'f::bni;i ~'U~::e:ie:i.:i 6/Jru::LJ~m.:i1'U mvrnd'U~~\9l"iJ1ncn-:i Pvc ~1b~'U~~~\9l"il1n 
Polycarbonate br1~eJ'U?111ue:i.:in'UnT~bni;i~1 UB-:Jtl'Ubb'a-:Jm::bbVlflbb~::1e:it.1~i;i6ll1'U 

4. m-a1m~~faVi::bbeJ'l..I e:i::b1Eii'W (Aviation Snip) ~1'1..11'1..1 1 'Y.ll'l • 
bV1m::~1V11''\J~i;i t~Vl::bb~'U biJ~ \9l::bbfl1-:J bb~'UVIU.:J VleJ-:Jbbi;)-:J'a::'U'U?f'IJ1.:ibn~t.11 2 .ff'U 6'11l.111fl 1-ff~i;i faVI:: 

bb~'UV1'U11~ 'IJ1::nB'U~1t.1 m11m~i;i\911.:im1iitn1 10 '61, m11m~i;it1°1.:ii1t.1ri11iitn1 10 '61 m11m~i;it1°1.:i6V11 
,, 

fn1l.Jt.111 10 tJ1 

5. !Pl6l''Ubl.l\Pl"a 'tl'l..l1l91 5 bl.l\Pl"a ~1'1..11'1..1 1 el'l..I 

br1~e:i.:ii'Je:i~-d1t11 'Um1i'i;i:B''U-:i1'U i'?!i;i ~11ri1.:i~~\Jl"il1n'V'lm?f&lrnb~.:Jbb'a-:JVl'UVl1'U bbti'\Jli;)bf1~eJ'U~1t.1Vl~l.l 1'V'l~ • 

0 t.I ~ 4 Q.J Q.J ~ q QJ 

Vl1"il1n?fbb\9l'Ub~?lbbVl ~'Ubb6/J.:J Vl'U1ti-:i 1 l.ll.l. \Jllb~6/Jmn~ril.J611i;i Vl'UVlTU ?11m1til.JeJ-:JbVl'Ub~6/J 6/J~mn~611~b"il'U 
... 

bb~i'.ibbi.'1.:J?f::VleJ'U fn1l.lt.111 12 tJl 

~ 
( mt.1TI1:: t.1Vlli b t'Jru61J'U::1.:i ~) 

' "' 

.. ..., 
('U1t.l~qjt]Vl6 'a\9l'Ur161J) ('U1t.1?1i1'U1ru i1VlTI) 

'U 

'IJ1::Li1'Ufld'al.lfl1'a fld'al.lfl1'a 



II 

Vi'U1 1/2 

1. T-SLIDE "ll'IJ1VI 80 b6?1'1J~b3.19l'a 0 "' 
~1'1J'J'IJ 1 eJ'IJ 

2. 1"u-a-a..1via13.JtVi~V3.J '11'W'J'W 1 B'W 

'lJ'U1~:1.l:l.l 30,60,90 eMial1 bb'1~ 45,45,90 8.:Jiall 
' 

d 0 

3. mn~ a1).JbVi~EJ3.J ~1'W'J'W 1 'ttvi • 
mrrn (Scale) 1i~1V11''Ub~tJ'Ubb'U'U b.lJ'Ubb'U'U'U'ViVJ~al:l.lbVl~CJ:l.l 1 : 100, 1 : 75, 1 : 50 

4. u-a-aVi'vim::vin.:i '11'W'J'W 1 B'IJ 
'I.I 'I.I 

'lJ';j';jVJ~'Wm'1&1n u~ 1A--'.l,rn 1~ ~1V11''Ul'~';j~CJ~bb'Ll11il:1.J rr:nmn1 50 b61l'U&lb:1.J\9J';j 1~ 1~~--'.JV1'11m61l'U&lb:1.J\?l';j 
"' bb'1~'Ll1 

5. 9l~'Ub3.J\9l';j "ll'U1VI 5 b3.J\9l';j '11'W'J'IJ 1 B'IJ 

bl'l~e:Mi1v~'li1CJ l'Ufl1';il~~'U'l1'U l'1~ ~1 ll'l';i--'.le..J~\91"il1fl'W'1161&1n ABS bb~'lbb';i.:J 'Vl'U'Vl1'U bbfl'Ul~bl'l~e:J'U~lCJ 
' 

Yl~:1.Jl'W~be:J'1b\9le:JTI:1.Jm{~--'.lb61'U ilbbfl'Ubbl.lbV1~n~tJmmw'U1~ l'l11:1.JEJ11bbf!Ul~ 5 b:l.J\9l';j 

6. ~'Jbb~.:i1" '11'W'J'U 1 "UV! • 
~1~1Vl1''U'1'UbVl~CJ:l.l1~ 'lJ'U1~ 13,19,25 i1'1~b:l.J\9l';j 

1. A'e:i'UVi.:ie:i'IJ '11'W1'W 1 t~1 

Ae:J'UVl'le:J'U\9le:JfWl ~tJ 1 -tl\91 e:i n\91~tlbYle:i8~~'U--'.l1'Ubbl'i'1~~'U--'.l 1'U 1 iX~~ n'Ummtlbb 'U'U~~ e:i.:i fl1';j 1 -tl't1v'U\9l~tle:i e:i n 
\I \I " \I 

"il1fl~'U--'.l1'U ~1Ae:J'Ue..J~\9l"il1mV1~nnil1"1J'Ubb~--'.l ~1:l.l~'Uvl1"il1fl 1~ 1 ~b'Uti1nm'1 Vl~e:i 1 ~b'Uti1nm'11Xiim--'.l m1:1.Jm11l-l 
' ' ... "' 

ile:iEJn11 12 'Ll1 t11V11!n 500-900 n1'ii 

-£ .11- ffe {)I/ 
(mmJ~'ll1 bbn1iiru) ('U1CJl';i~1~ '11 hJ) 

' 
('U1EJ~\9l';joUEJ ti'Ui'w.itl) 

' 
t)';i~'51'Ufl';i';j:l.Jfl1';j fl';j ';j:l.J fl1 ';j fl';j';j:l.J fl1';jbb{;'l~ b'1'lJ1'U fl1';j 



flru~n"1ru~vi'1ltJbfl~B~iiBth~~1~1~b~EJ'U !II 

Vi'U1 1 
q ~ 

tJ1~~1tJ 2559 

1. ne:iib'iJmniihJLtJe:ii '11'Ll1'L! 1 ~1 

L1ei{dforn{~'IJLtlei{ i1rn111~~LBCJ~ 1/1,000 UTv1~ei 1/128 U1 CJ11 6 U11~m\'l'H"i1'U 11ein . vi~ei ISO 
"" 

9001 : 2000 Vi~ei116/fei.:ivi~ernciei.:iu11~.nru~ e-.i~!'l~1n'IJ1~b'V1Plvi1~ml'l1;i1'U~1n m11~m &iJ'U 1~vi1'U bll'U~'U , .a QI , 

2. Lb i'l.!(;11ti-s.Oa lil1'Ll1'LI 1 el''L! 

1 ii.'11vi1'uuei.:inmPi'l9favi~"Uru~'IJ5~.:i1'U meiubd'Ue-.i~l'l~1n PVC ~1L~'U~e-.J~l'l~1n fa~rn{um'Ul'l Lfl~eiu 

6111uei.:in'Um1bn~~1 uei.:i n'Ubb 1-:i m~ bb VJn bb~~1eiCJ~~-d1'U m1111ri'IJ1'ufl1111m1"U1bb ·fo 1~ i'Jm{~uei.:i n'U~1'U-V'1.:i 

3. ij~n~.:i '11'L!1'L! 2 Lbvi.:I 

i'J~n~.:i i'J"Um~ 3/8 x 3/8 x 8 U1 e-.i~!'l~1mvi~meiu61.:i (HSS) i1rn111bb~.:JbL1.:i1litieiCJn11brn~ 500 
" 

4. (;l::luw~e:i:u~1:u li11'L!1'L! 1 11~ • 
4.1 l'l~ 1 rnbU'Ll'llil~viCJ1u"U'U1~ 12 U1 Vi~ei11~111 blJ'ULb'U'Ufl:l.l~~ri f.J~l'!:u1mvi~nn~1fl1fom.J vi~a~n111i 

" 
i.'11vifo.:i1'U'IJ1'u~11~vi~ 

4.2 l'l~1'UbLU'U'l!ti~~~bBCJ~ "U'Ul~ 12 U1 Vi~a11~111 LlJ'UbL'U'Ufl:l.l~~L~m f.J~l'!:u1mvi~nnl>i'1fl1{ua'UV1~a 
~n111 ii.'11vifo.:i1'U'IJ1'u~1 fa vi~ 

..i.,."' Jig, 0 

5. bfl"Je:J.:l:Ue:J.:i1'L!b"tl£l'L!bb'U'Ub'Ue:J.:i(;l'L! 'i11'L!1'L! 1 ""~ 

5.1 1.:iblCJ'Ui.'11vi1'rn ~CJ'U1.:in~11vi~ei~1'U 1fl.:iv11~1n favi~611m1ririei~'IJ1~neiu 1~ ~u~'Ll61ti 1~vi~.:i~1'U 
5.2 u1fl6111lb'Vl~CJ:l.l (Set Square) 1 -q~ i1 2 <B'U 'IJ1~neiu uln 30,60,90 eJ-:JP11 bb~~ulfl 45,90 ei.:i1111 

('Ultlfll'l~ "1i1CJ61".i~'Uelfl) 

'IJ1~u1'U m111 m1 

~ . 
(5/ 

('U1CJti'Um 11rumqi~tl) 

fl111Jfl11 

tc 
('U1CJ611J~fl~ 'Ulflfl'Utlll) 

fl111Jfl11 bb~~ b~"U1'U fl11 



flru~n'Mru~~1ltlbfl~B.:Ji'.jath~~1~1~b~tru ii 

'Vl'U1 1 
~ ~ 

tJ'j~~1u 2559 

1. tl«J:aL'il«J111 hiumm11 14 'tl'W1Vl rS1u1u 1 'f!Vl 

bU'W'lh:m:ubbVl1'WoLJ1\l'\J1rwnt.JoLJ'1\l 14 ~1/6/J\91 (mei{ 8-24 iJ"1~biJ\Wa) i:.i~vi:u1fl16111l~i1m1mb~\lbb'a\l'Vl'W'Vll'W • • 
bb"1~ 1c;lmvi'a;J1'W iieifl. ,,,~ei 1so i1vim.J'a'a:u~i1fl11ii'Vl'W'Vl1'W b"ll'W ~1 Vl~ei 1m1\lbfl'a1~~ bll'Wi:.i~vii1ru'1mc;lii1~';i;)l'W 

"' ' "" 
:u1fl'\J'a~b'Vlf'llmii~m &ll'W 11'1Vl1'U 

v ' 

2. L 'tJR1.:i.:i1u'Yi1.:ivu~ 
2.1 16(Jm\ltJ1mb'lJ'U 6(J'U111l 3 d1 

2.2 hm\ltJ1mb'lJ'U 6(J'U111l 4 d1 

2.3 16(Jm\ltJ1mbufl 6(J'U111l 3 d1 

2.4 16(Jm\ltJ1mbufl 6(J'U111l 4 d1 

~1'U1'U 1 eJ'U 

~1'U1'U 1 eJ'U 

~1'U1'U 1 eJ'U 

~1'U1'U 1 eJ'U 

i:.i~~:U1fll6111l~i1fl11l.lbb~\lbb 'a\l'Vl'U'Vl1'Ubb"1~ 1c;lii1VJ'a;Jl'W l.le:Jfl. Vl~e:J ISO '\Jmt.J 16(Jfl1\l61J'lJbblJbVl~fl 
' ... ' 

bU'Wi:.J~~i1ru'1:u1fl'\J'a~b'VlP1mii~m &tJ'U 1~Vll'U 
v ' 

3. fla.i~1u1i1~vu~ 

3.1 F!iitJ1mb Vl"1ii 6(J't.J111l 6 d1 

3.2 F!iitJeifl~l1lait.J1vl 6(J't.J111l 6 d1 

3.3 F!iitJ1fl~\l:Ufl 6(J't.J111l 6 d1 

~1'U1'U 1 eJ'U 

~1'U1'U 1 eJ'U 

~1'U1'U 1 eJ'U 

i:.i~~:u1fl16111l~i1m1iibb~\lbb'a\l'Vl'U'Vll'Ubb"1~ 1c;lm~'a;J1'U iieifl. Vl~ei ISO '\Jmt.J hm\l"ll'\.JbbllbVl~fl bU'Wi:.J~~i1ru'1 
' "' ' 

vtlc;lm~'a;)1'U:U1fl'\J'a~b'Vlf'llmii~m &tJ'U 1~Vl1'U 
"" v ' 

4. 11Vltl«J::LL'ilbbe:Ja 'U.iue:ivni1 9 lii'1/'YJVl rS1u1u 1 •1M • • • 
bll'W'\J';i~bb:Ubbe:J"1~1 6 bVl~t.Jii 9 lii'1/"lll1l (6(J'U111l i.s-10 iJ"1~biJ~'a) i:.i~~:u1fl16111l~i1m1iibb~\lbb'a\l'Vl'U'Vl1u ' . 

s. 111A1.:i'VIVl~e:iulww1«Jrivu~ rS1u1u 1 au 
blJ'Uhfl1\l'Vl\9161eJ'lJ 1 vl~1WCJ'Ul'i' 12 b"11'1 DC ~m~ru~'\J"11t.JbbVl"1lJ i1Vl"1eJl1l 1 vl~1'W~e:Jl.1611t.J'Vl\9161el'\.J i:.J~~:Ulfl 

t d di 0 I 

6. m1e:i.:iLf"l«Je:>.:i11e:i 'il1'W1'W 1 mrn.:i 

b llu fl~e:J\l'W "1161~ fl 6'11Vl~'\.J btl'\.J61Jl1l bfl~e:J\lijei 1c;1~\lVliJ\91~1m1CJfl1'a i:.i~~ :U1fll6111l~i1m1ii bb ~-:i bb 'a \l'Vl'U'Vll'U i1e.Ji 
' ' 

btl\91 tJ191 611m'at1~eifl 1c;lbb"1~'Wfl'W161~mfl 



!II 

'Vl'U1 1/2 

tl';l~~1lJ 2559 

bfl~ei'lnei1~'Yl~?leiufi1'Yl1\l 1vh~1 bb 1\l~'U m~mfl fl11iil'i'1'U'Yl1'U bbG'l~fi1~'U 1 ri1'Ul°i1~1m~l-lmnG'l Vl~ei 

l'llbG'l"ll 'V'l~€ll.l611tJ1~ DCA Fiei 0-2.5 mA, 0-25 mA, 0-0.25A ci1'U1~ ACV Fiei 0-lOV, 0-SOV, 0-250V, 0-lOOOV 

ci1'U1~ Q Fiei xlQ, xlOQ , xlK.Q, xlOK.Q bfl1ei'l1~~1'Ufl11'Yl~61€l'Ul'l1ilml'l1~1'U l.l€ln . Vl1€l ISO C-J~l'l:V1n 
"' 

·t.h~b'Yll"lvi'l~ml'l1~1'UF'iei ml.l~m &u'U 1;!Vl1'U ... v , 

1.ff~1'Vl'fo:ilum.Jmru ~m1'U l'i'~"U1eitJmru l'l~611titJeinmti tJwneiu1tJ~1ti ~ii:ilu, ~l.ltJ1mbV1G'll-l, ~l-ll'l~ , ' 
tJ1nl'l~b5ti\l tJ1n~l.l6/.l'Ubb~\l ~1iJQ'Ul'Un'U1vHh e..i~l'l:v1n1'61~.yjiJfl11l.lbb~\lbb 1\l'Yl'U'Yl1'UbbG'l~ 1~mm~1'U l.lein . Vl~€l ' , "' 
1so e..i~l'l:v1ntJ1~b'Yll"lvi'l~ml'l1~1'U b-d'U mii~m tliu'U 11'i'Vl1'U '1lm~1lJtieitin-i1 6 '61 

"' v , 

3. 1"llfl1.:i.:i1u1h.:i1wvh <il1u1u 1 "!!~ 

1-if~1V1fom1-U''U?ln~'IX1bb'U'U~1.:i 11 611~ tJ1~neiu~1tihfl1\lbbQn bb'U'U bbG'l~1'1lm'l'Yl~fl€l'Uhl tJ1nhifl1.:i1u 

bb~\lbU'UbblJb'Vl~n ~1iJQ'Ul'Un'U1 ~vh e..i~l'l:v1n1''1~.yjiJfl11l.lbb ~'lbb1\l'Yl'U'Yl1'U LbG'l~ 1~l-l1l'l1~1'U iiein. Vl~ei 1so e..i~l'l , "' 

un'U 

<ilTU1'U 1 el'U 
~n't'fru~"Uei'l'IX1fi'ei'U FieitJmti~1l.l'Vl-d\l'VIU1L~tJ'Ul'l1'1 B n~1'UtJmmb'U'Ubb VIG'll-l v11~1mV1~n6/.l'Ubb ~\l 1il'lein1 'W , 

Ylbbflu 1~ ~1ii:il'ubll'U 1lJ Vl~ei 1 ~buei{ bvfo.yj:v~ 1~.ffl'leinl'l~Ub~'W611ti 1m~ti1lJ~ml1V1'W'n 1lJtieitin-i1 2so n-rii 
'II 

5. ii~~\JlblJleJi"lJu~~eJntu <il1u1u 1 L6'i:lJ 

1-if~1V1-ruueinQ'Ul'W"U€l\l611ti 1 ~vh l'l~ V11eiu1n1'61~ eitJmru1 vJVh V1~eiv11f111l.lfl~m~fl1ti 1 ~.Yh 61.lu~~eifl 

~ qJ 6 

('U1tJ6111'1 :V'W'Yl1'1J11) 

tJ1~u1um1l.lm1 

, ' 

LL~ 
('W1tl'Wt)itJ 6/jl-]~~"1.1) 

n';i';jl-Jfl11 

(u1mh-rfl "l.liim~DG'!) 

n';i';il-Jtl11bbG'l~ bG'l'1J1'Utl11 



ii 

'Vi'U1 2/2 

u1~~1u 2559 

. . . 
6. bfl~e:i.:if.1~b~'tlboWe:in1'lf'11u1ru1A1m'l3J '11'U1'U 1 bfl~e:i.:i · 

bfl~ei-:ii'.iei B b~flVJ"aeiiJ n~ffi -b'J1V1~'Ui;l1b il'Ll fl1"aV11-:i flru\91 f'!1?1\9l{~'Ll~nuV1~ei~'Uim.1 -W-:in-B''Ll m"a 1 .ff-:i1'Ll 300 
"" 

-W-:in-B''Ll ijVl'u1tJm1:w~11:i.h!mm11 9 memory m"ar11'U1rub~'V~1t11mueifl~~n mw~tieitJ \9lnnrui1~ bBrn1 

11.Jb'Ll'Llb~tJ~ V1u1'1mb?1~-:ir.J~hJueitJn11 10+2 Vl~n ?11m"ambu~-:it1qJ~n~ruV11-:i1f'l1m"ai!Ui' ?11m"atir11'Ll1ru 

b~'IJ\i1'Ua'UV!fl \i1'Llbb u~ \i1'U?lel'1?11ln"at1r\' 1'Ll1 rufi1 b ~tJ'I b 'U'LllJ1\9l"a\i1'Ll 1~ 
dJi dJi d.11 dJi 

1. -q~1lifLfl~e:i.:ii°jmllumfo.:iV1~e:im~Lil1 '11u1u 1 -q~ 

"ll~1?ibfl~mi'.imll'Llnciei-:ir.J~\91'11fl~m?l~n ?11m"atitJ1bfl~ei-:ii'.iei61h-:i1-WVi1V1mm~'V 1-6 1?i~-:i1'Llnciei-:i1~ 
' 

('U1tJ?ll1'1 ~'UVJ{'V11) 

u"a~li1'Llm"a:wm"a 

ll~ 
('Ll1tJ'Llt)-B'tJ 61l:WJJ~"ll) 
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