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11EJa:avEJ~fltuan'l1tu::LQVl1::•

n11~1':)1JI11\1a'tlIl1V1Lfl~v'U~L;)':)1n GIl<r 11EJn11 :51'U1'U GIl,OOO 11EJ• •
'tIv.:)11':)VlEJ1'U1aL~1V11::EJ1v.nEJm'Ufl1

"

"'.1 ~e. 1IJ1qv1::a':)fl

b~vw l'Ul~ L..ol'Vm::tJleJ.ntJ.fl b'Uf311ih~mJ~fl11~1 bii'U,:n'U'_h~:51tll!:>ttbct b~eJ~fl11~~'Ul1~'U'U" ,
fl11~ ~'U'ifl11eJ 1~1eJ'U13J tJb'8':)1fl 1~ u ~~1~ii fl11m1''ilG'l'lJil1vnh~~ltl G11\t1~'UmhJb\ll'VllJltJ1tJbb 1~~1'U ~eJ, , .
V'l'l!fl~l'U 1uamuusen eJ'Urm LLG'l~-Ul11'llfl11/G'lfl..ol~1'U\t1tl1El~l'Uil1f1 ~~~ 1~" 1'U~~\t11~U11~'U'U'i ~1'U1'U

\I cd I ,

U1~lJltu Q1,OOO 11tJ ~..:jilbYleJ1~"bWW1'U1G'l b..ol~1~tJleJ.ntJm 'Uf311G'lllJl1(11 ~'U'ifl11tJ111"ilG'l'lJil1~L'8..:j1fl1~
'V .,

m'U~1'U'V1 f111tJ fll1tJ11lJ1'U L1G'l1~nl\t1'U~ bLG'l~r.j~'U'U'ifl111~~'U'U'ifl11~G'l~mfl ua ~11~ b11 ~~ii f111lJ. "
~1 btJ'U~eJ~~~..ol..:j'U'i~'V1il1tJ'Uan bYlmll1 fl11tJ111"ilG'l'lJm~ b'8..:j1f11~fl~lJ b\l1\t1lJltJ~~fl~11• ••

!II".....I" ........ .NID. n11L'III'U1n11 v1::nv'U~1EJ11Vn111J111\1Ua::n\ln11lJ ~':)'U

1!:>.(9)fl11tJ111"il~1~fl1El~11 U (m1"il~il11~~~b\t1~eJ~ Vl~~11"il/ueJ~ 11lJ~~f111lJ~~Ufl~~bi1'Ul~-a'~)
"

t~tJ u~'V1vrn~~'U 1'UeJ'UfllltJ1U1~ fleJ'Ui'lll~~ b1'llm1lJ" .'~
I!:>.I!:>fl11tJ111"ilibf111~'!.1'V11~~eJ..:ju~lliifl11 (Lab) 11tJfl11~..:jil

- fl11tJ111"ilb~eJ~ Mbbr1 CBC,FBS,Cholesterol, Triglyceride, LDL,HDL,SGOT,SGPT,
ALP,BUN,Creatinine, Uric acid, HBsAg,Anti-HBs,Microfiralia

- fl11tJ111"ilUG'lG'l11~Mbbn UA

- fl11m1"ileJ"il"ill1~ 1~bLn Stool exam, Stool culture•
1!:>.Q1fll1beJf1"1fb1VUeJ~ u'U'U~~~G'l
I!:>.ct fll1m1"il tJ11lJf111lJ b~ tJ..:j, fll1 1'111"ilG'llJ11(1 111~U eJ~, f111 m1 "ilG'llJ11(1111 ~ fll1lJ eJ~bi1'U,

fl11tJ111"ilG'llJ11(1111~ f1111~~'U, fll1tJ111"il1~G'lltJ tJ11~'U Ell1 bBtJ..:j~1 tJbf1~eJ..:j1~G'lltJ tJ11eltJ1h.llr~(Auto
Refractometer)

I!:>.tt fl11tJ111"ilibf111~'!.1'V11~~eJ~u~lliifl11~~i'V1tJl b'li'U
.., ..,1 ..htt.(9) tJ111"il1~~'UtJ1~f11'UbG'leJ~

htt.1!:> tJ111"il1~~'U Acetone 1'Ui1G'lG'l11~

htt.Q1 tJ111"il1~~'U trans, trans - Muconic acid 1'Ui1G'lG'l11~

htt.<t' tJ111"il1~~'U Hippuric acid 1'Ui1G'lG'l11~

I!:>.tt.tt m1"il1~~'U Methyl hippuric acid 1'Ui1G'lG'l11~

I!:>.tt.b tJ111"il1~~'U MEK 1'UtJG'lG'l11~..
htt.mI tJ111"il11tJf111eJ'U~

., 4fl II .Q,

GIl. fl11lJVl1vlJ'tIv.:lf111 L'III'U1f111

Q1.(9)r.j~'U..ol..:j~eJ~~~btJ11tJlJeJumru1 'Ufl111'11T'il 11lJ~~eJumru~'Um m'Ufl11~~ bil'U~..:j~~tJ111"il~~\t1lJ~" . ,
Q1.1!:>r.j~'U..o1~ ~ eJ~G'lllJ11(1 ~ ~ \t11'Uf1G'l1m bbG'l~ bf1~eJ~ii eJ1'Uf111tJ111"il1~ii ~ l'U1'U b\t1lJ1~G'llJn'Uu'ilJ 1 tu" .

~lJl~'U'U'ifl11 t~tJ 1lJb~iifl111eJf1eJtJ'Ul'U"il'UbtJ'U~11J~~~eJ h (mlJbBflG'111bb'U'U (9))

Q1.Q1r.j~'U..ol~ ~ eJ~tJ111"ilG'lB'U bf1~eJ~il eJ1~~ ~eJlJ1oN~1'U'V1fl f1~~ bbG'l~ vi'eJ~bbG'l~~ 1 'U~'U1eJ..:jf111m1"il" .
Calibrate bf1~eJ~tJ11lJfil\t1'U~

Q1.ct ~~'U..ol~G'11m1(1~~~eJ'li1~ f111m1"ili bf111~'!.1'V11~~eJ~U~U~f111 \t11eJf111beJfl'll b1V bb'U'U~~ ~~

1~bbr1'U~';-'V1~'U~iif1ruG'1lJU~tJ11lJoUeJ<t'HIt\9ltJvi'eJ~bbG'1\9l'lG11b'Ulri~ fllfln1:::vrJ1..:j~~'U~1..:jbl,fl~~~'U~eJ'li1'l, '\J g~Q~' 'U '\l
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('U1E.J~lJl1f'1U~6'l6'lJl~~i~f)6'l).. ,
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cr. L'VIflilfln1~1Jl~1li)LLa::2J11Jl~~1'lJn1~1\1tiin1~1Jl~1li)fl'tJfl1'W~ .
cr.@ n1~1Jl~1li)~1.:m1fl..t11 t11~tJ LL'V'l'VI~m~-ru 1u€J'Ufl1llJlth::n€Jul"t11:zi'V'l L1"t1m12J'IJ •• ~

cr.lEI n1~Lli)1::Li1ijIJlLLa::n1~LnU~~d~IJl~1li)

- L'll::L~€J~ 1~mrm'VIFlilrln11LL 'V'l'VI~~l~-ru 1u€J11qJllJltl1::n€Jul"t11:zim 'VIFlUFln11LL'V'l'VI~

€J€Jnb~tJamL'VIFlUFln11LL'V'l'VI~ ~~.:Jl:U'VI2JIJl€J1tJ 'VI~miJ'U'V'ltilU1G'1L'VIFlUFl'VI~eJ'V'ltJ1U1G'11"t11:zi'V'l~mUeJ'UfllllJl, ,.~
th::m€JU1"t11:zi'V'ln11'V'ltJ1U1~ LL~::n11'V'lIJl.:JFl11.n €J€JnblJltJam f111'V'ltJ1Ul~ ~~.:J l:U'VI2JIJl€J1tJ, ,

- mJmruLfiu~1€J~1.:J l'leJ.:Jl~2J1m~i1'U 'V'l~€J2JH l:U'VI2JIJl€J1tJ, ... ,
Q Q,.I I q Q q tI .::::.I

- f111Lnum€JtJl.:J2Jm::U1'Un11\9l12J2J11Jl1~1'U1"t11"t1'V'l LL~::t1nlJleJ.:J1Jl12J2J1m~1'Ua.:Ja.:J1Jl11'l
... 'IJ ...

LL~~::"t1UIJl

cr.Q'l n1~1Jl~1li)1LfI~1::~'VI1~\1ij~t1~U~n1~ (Lab)
- CBCblJlmFl~€J.:J automated, cell count, cell differential <t "t1UIJlLL~::11tJ.:Jl'U RBC

Morphology LLG'1::t11::2J1rurilLn~IJlL~€J1Jl

- Blood chemistry blJlmFl~eJ.:J automated

- HBsAg,Anti-HBsblJlmFl~eJ.:J automated

- UAblJltJ Urine strip LL~::1Jl11'lIJl::neJ'UtlG'lal1::

- Stool exam 1IJltJ15n111Jl11'l~1tJmi'€J.:J'l~'VI11P1,j,
- Stool culture blJltJ15 Rectal swab

- 1::tJ::L1~1~.:JLL~n11Lfiu Specimen 'l'U(i.:Jn11m1'l1'U~€J.:JtI~~n11 1'l€J.:JtI~~lJll2J

2Jlm~1'Un111LFl11::~LL~~::"t1UIJl...
- jj IQC(Internal QC) LLalJl.:Ju'UVin(:.JmL~::u'UVintl~~n11LLm"lJ blJlmLG'lIJl.:J(:.JG'1ti'eJ'U'VI~.:J

,1/ w
eJtJ1.:J'U€JtJmo 1'U

- jjf111t11::n'U~rum'V'lblJlmVitJunU'VIU1tJ.:J1'UmtJ'UeJn (EQA)€J~l.:JtJeJtJ 10 ~€J.:Jtl~~n11

1'U'VI2J1~ Hematology, Blood chemistry, UA, stool culture €J~l.:JtJ€JtJ'VI2J1~~:: (9)11tJn11 'VI1nhJjj

EQA1~LLG'I~.:J(:.J~n11LU~tJULVitJunu~€J.:JU~u1if111~'U1 (Interlaboratory Comparison) 1IJlmLG'I~.:J(:.Jmh~~

l:ULn'U b L~€J'U

- 1~-ruf111-rm€J.:J LA (Laboratory Accreditation) 'llnamL'VIFlUFln11LL'V'l'VI~ 'VI~eJ

ISO(9)<t(9)~~~l'V1-rU LABl:UtJeJtlfl':h <to% "lJeJ.:J11t1n11~ci.:J1Jl11'l

cr.cr n1~Lijn~1L ~dtli)1Jl LLtJtJ~~ia

- 2Jlm~1'UFlrum'V'ln11L€Jn'IH1~ LFl~eJ.:JnlLUIJl-r.:J~1~-run11 calibrate 'llnP1'U~... , 'IJ

1'V1tJ1P11G'1lJlin11LL'V'l'VI~m2J1'V1tJ1P11G'1lJlin11LL'V'l'VI~m::'Vl11.:JG'l1511ruG'l"lJ (hlLn'U (9)to,
- 2Jlm!l'U Radiation safety 1UeJ11qJllJljj1 lFl1€JUFl1 €J.:J~.:JLFl~€J.:Jnl LU~-r.:J~ LL~::(:.J~1Jl'VI~eJ

1<ij'V'l~.:J.:Jl'U'llmFl~€J.:JnlLu~-r.:J~ 'lln~1ti'n.:Jl'UU12JlruL~mr'U~ ('1:ULn'U10 to
'IJ

- UFlmm~Fl1UFl2Jn11LeJn"lJL 1~ jj1wn€J'UU~fllflll/U~fllfllllJl~ ~l'U-r.:J~L'VIFlUFl LL~::jj
1 \I" " "v~v~ II:J~V~

1ueJ11qJlIJlU1::neJU b1FlP1~U:: al"lJl-r.:J~L'VIFlUFl 'llnneJ.:Jn11U1::n€JU b1FlP1~U:: m::'VI11.:Ja1511ru~"lJ ~~.:Jl:U

'VI2JIJl€J1tJ,

ttfv
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- bTl-

~.cf:.@ n1'aVl'a1~i'll.!'a·HlI11'vm1'll~Ej'IJ (Audiometry)
..... d. .1 4..1 ..I "

~.cf:.@.@ flWi'll.!'UVI'tIij.:jLfl'aij.:jAudiometer LL~~ijun'aW'VILmJ1't1ij.:j• •
- b'U 'IJL~~ €1~ '11 ij ~ pulse-tone audiometer ~ ~L'iJ 'IJ1 tl (JIll.! 1.J1\Jl'a ~ 1 'U

ANSIIASA SbTl.'0-<ilcici'0 VI~€1 SbTl.'0u~1V1lJf1';h l~~bU'IJbb'U'U Manual audiometer VI~€1 Bekesy

audiometer VI~€1 Microprocessor audiometer nl~
- VI~~~1i1'Unl'~m1~ ~l'Ul.Jlm~l'U ANSI SbTl.'0-<ilcici'0VI~€1l.Jlm~l'U~ ~ ~

ANSI SbTl.'0u~1V1lJf1'h l~~bu'U~~~'llij~ Supra-aural earphone VI~€1 Circum-aural earphone VI~€1

Insert earphone m~
~.cf:.@.m n1'ai'lij'ULVivtJLfl~ij.:j Audiometer

- iinwvh Functional check 'V1n1'U~~~1ib~~€1~(JI'n~m'S1~~'U 1~~1,xvi'1,
ri€1'U~~~ 1i b~~€1~(JI'S1~ m'S 1~~'U,r'U (JI'S1~ ~ boUl-r'Un 1'S(JI'S1~'S1 ~us n Vll n 'I"l'Umll.! ~ ~tl n ~ ~~ ~€1~~~1tlvi'l~
Acoustic calibration check VI~€1 Exhaustive calibration check ~€11tl

- iim'S~~ltlvi'l Acoustic calibration check VI~€1 Exhaustive calibration
check €1~l~Um.l'V1n ® U bL~~iib€1nG'fl'S-r'U'S€1~~lnrn,x'U~m'SG'f€1'UbVi~'U, ~

-~.cf:.@.Q'l ~vi'1n1'aVl'a1~i'll.!'a'arll11' ..m1'al~Ej'IJ
"
- ~'U.ff'UiTD~l.JPif1'\~1(?]€1'Utl~lCJVI~mVi~'Ub'l'l1bU'U€1~l~U€1~

- F111~ 1 'Um 1€1'U11.JVI~ n a (?]1fl11 (?]11 ~ G'f1.J1'S(1111'1"lrn 11~~'U 1'U~1'U €1l;a1~
€1'UliT~ ~~VI~n~(?]1~€1ml.!~~~€1~ii1~~~b1~1€1~1~UmJ ®o -&11lJ~ bb~~iifl1'S~nm~tl~U~€1~l~U€1~ <to%

'll€1~'S~~~b1~lfll'S€1'U'Sl.J bb~~i11bU'U1tll~ Ad'SboUl-r'Ufl1'S€1'U'S1.J4lb~€1~'U'V'I~111.J~€1~1~UmJ'V1n<t tJ~ ~ ,
..... " of..l ~" ..

~.cf:.@.~ ~rui'll.!'UVI'VIij.:jLL~~Vl'IJ'VIVI'a1~i'll.!'a'atlfl1Vln1'l~VlV'IJ

- 1,xvi'lm1(?]'S1~1'U,x€1~m1~m'S1~~'UlJlm~1'U (Audiometric test room)~
VI~€1 vi'1 n 1 1(?]11 ~1 'U,x €1~(?]11 ~ n 111~~'UlJ 1 (?]'S~1'U ~ ~€1~ fl1 ~1 'U'S(1(?]11 ~ fl1 'S1~~ 'Ub~ ~ €1'U~ (Mobile~ ~
audiometric test unit)

- 1~I'i''Ub~CJ~m~1'U,x€1~m1~fl111~~'U ~~~€1~vi'1fl11m1~1~€1~1~UmJU~~
~ 1/ d Q.i' q _ cJq 0 Q.i'

<ilm~ mm~1€1~1~bG'f~~'ll'U~'V1lJ Octave-band filter 'V11m1m1~11'l(?]llJlJlm~1'U ANSI SbTl.<il-<ilcicici~
VI~€1 ANSI SbTl.<ilU~1V1lJnll1~CJ~~vi'1fl11m1~1~~€1~bU'U'lh~b'V1~ij~'ll€1~'U~~'V1rn,x'U~m1G'f€1'UbViCJ'U VI~€1~ ~
~~~'Utl~qj qj 1\)1~G'fl'll1€1l;a1€1'UliT~VI~€1 bVi~'U b'I'h b~€1(?]'S1~1~ bb~10 ,x'U~m'Sm1~1~ ~~ ~ €1~€1€1n b€1nG'fl'S

-r'U1ml11,xbu'UVI~n~1'U~1~~
- ~rufl1'1"l'lJ€1~~'U~m1~G'fm1(1fl1'1"lfl111~~'U (Testing area) m1ii'S~I'i''U

b~~~'S'Um'IJ1'U~'U~(?]'S1~fl111~~'U (Background noise) llJbfi'Um(?]1~1'U~nlV1'U~ l11~~€1~l"im OSHA ~.1'1.

<ilci~bTlbb~~Vllnvi'lM m1ii1~I'i''Ub~~~'S'Um'UllJbfi'Um(?]'S~1'U ANSI SbTl.<il-<ilciciciVI~€1m(?]1~1'UANSI SbTl.(O)~ ~
umVllJnll

~.cf:.m L'VIflUfln1'a\Jl'a1~i'll.!'a'ltlfl1Vln1'l1~Ej'IJ

- 1,xvi'lm'Sm1~1I'lCJfl1'StJ~€1m1qjqjlrub~~~'U~~'V1t (Pure tone) m1~fl1'St1lb~fJ~

~1'U'V11~€1lfl11'1(Air conduction) 1,xvi'1fl1'S(?]'S1~VI'lJ€1~~boUl-r'Ufl1'Sm1~~~ ® -rrl~ ~mllJ~ <too, (0)000,~ ~
®ooo, bTlOOO,«000, '0000, ~000 Hertz

.......................~.'! .
('lJ1CJG'flJ~mj ~"".f1~13~?fn")~ ,
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. ,



- « -
- 1.'Vll"lllI"l1'Unl'~m1"ill.deJ1-rr Manual audiometry Vl1n11m1"iltf'U h~\~eJn1-rr1.'Vll"llll"l

'UeJ'leJ'lAm British Society of Audiology (BSA)uUUU 1"l.j3!.lvo(9)lvVI~m'Vll"llll"l'UeJ'leJ'lAm American

Speech-language-Hearing Association (ASHA)uUUU 1"l.j3!.lvoocf 1.'Vll"lllI"l1V1I.'VlAllAVI~'l1V1tJ1::'i~eJ

l.'VlAllA~HIJl11"il1 11'U1U1l tJ'll'U t:-H'l nl1m1"il VllnH Bekesy audiometer VI~eJ Microprocessor
audiometer 1'Un11m1"il1m-UI.'Vll"lllAlJlllJl.eJm'l11'UeJ-'l World Health Organization (WHO) uUUU A.j3!.

lvOO(9)I.U'Ul.eJn6'111e)1-'lB'l1'Un111Jl11"il
- n111ltJ-'l1'U~~ n111J111 "il1~1ltJ'l1'U~~ n111J111"ill.l.tJnVl'U1lnUW!lltJ lV1tJ11tJ'l1'U~~

\I \I

'UeJ-'lVl'U1lneJ'UVletlltJ1.?llJeJ "il:::rfleJ-'l1ltJ-'l1'U1:::~Un1'i1~v'U~mllJ~ cfoo, (9)000, lvooo, 6n000, «000,
\I "

'0000, ~000 Hertz 'UeJ-'lVl~-'l lv -ffl-'l1~mml1'U lVltJ1ltJ'l1'UI.U'Uf·h~11.~'U VI~eJ~1lJnUI.I.?lVl'l1UmlyJ
\I \I

eJeJ~lml.mlJ

cr:.~.1llm'iVl'i1;)fl3J'icHlfll'Vn.JtlVI (Spirometry)
cr:.~.Ill.@~rufl3Jllii'tJtI{lLfl~t1{1fllt.Jb 'iihVltli

- 1'\~\u'UhJmlJ:J.J11J11~1'U'UeJ-'l?lmu'UVI~eJ eJ'lAm~'ll. u'U~tJ eJlJ-ru L~ u1l-1~ln1l..
lJlm!l'U'UeJ-'l American Thoracic Society (ATS)U rl.j3!. (9)~~«VI~eJlJlm!l'U'UeJ'l American Thoracic

Society / European Respiratory Society Task Force (ATS/ERS)U 1"l.j3!.\voocf ~-'leJl"ilI.U'UI.A~eJ-'l'1lll~

Volume type VI~eJ Flow type m~
iJ'" d.J co 1'" .1'- ATH 'UI.meJ'l'Vl?lllJl1m~eJn '1l1"l11"l1~A::: l.'Uml3J~u eJ~ (predicted

normal values) ~rfleJ-'ln111~ b'li'U ?llJn11~VI~'U (Knudson), ?llJn11A1eJ'U"ill (Quanjer), aurns Vl1.ilJ

(lam) LVItJ I.uvn:::fi lrllV1 rl::: 1.'U~1~ "ill nn1'i~111"il1 'UA'UbvltJ A eJ?llJ n11Pl~1l'1l (?llJ n11 Dejsomritrutai
lvooo)

- I.I.?lVI'lfil~1~"illnn111J11T~ eJ~l'l-UeJtJ sn fil1~bl.ri FVC,FEV(9),FEV(9)/FVC

1.1.~::I.I.?lVI\I~un11'vJ?lluhl.l.mlJ eJ~l\1-UeJtJ \v ~n'1!tru::: 1~l.l.ri volume-time curve I.I.~:: flow-volume curve

cr:.~.Ill.lrl m'ifltl'lHVim.JLfl~t1{1fllUhihVltli n11?1eJ'UI.VitJ'U (Calibration) 1.1.~:::n11

1JI11"iln11?1eJUI.VitJU (Calibration check) bA~eJ-'l?l1Uhiil.lJleJi ~1-rrm1"il1'U-'l1'UeJl~1eJ'Ul11tJ 1~~1I.ll'Un11

IJlllJl.l.'U1'Vll-'l'UeJ-'lATSU 1"l.j3!.(9)~~« I.I.~:::ATS/ERSU A.Pl. lvoocf

- 'V11n11?1eJUI.VltJU(Calibration) mlJm1l-'ln11'1.h1-'l-rn'1!tlbA~eJ-'l,
- 'Vhn111J111"ilnl1?1eJUI.VltJutJ~:J.J1m (Calibration check) rieJ'Un111-U-'l1'U

'Vln1'U eJ~1-'l-UeJtJ1'U~::: (9)rl~-'l Vllnl1n111-U\ll'U~~~eJn'U"i11'U1'U1J1n "il:::rfleJ-'lm1"iln11?1eJ'ULVltJ'UmlJlm'Vln «, ,
-B'1LlJ-'l

- ~1l1 nl'i I.tJ~tJ'U uU ~-'l'UeJ'leJruVl[liiA1llJ~'U eJlnlj3! bL~:::mllJ~'U~lJ~'Vl5, "
"il:::rfleJ-'lbu~ tJ'Uf1lbVI~lm 'UbA~eJ-'llJlllJf1l~ bu~ tJ'U1U"il~-'l bb~:::'Vl1fl111J111"iln11?1eJUbVltJ'UU~:J.J11J111Vll-I'Vlnl"l~\I,

- f1l"illnn111Jl11"il~'\.11:J.J11m'Un11Yi"ill1rul rfleJ-'ll1?1m'U:::'UeJ\leJruVl[liiI"l1llJ~'U, "
eJ1n1j3! bb~:::A1llJ~lJ~1'UeJ\l1mll~ BTPSVI~eJ~1'Un11LLtJ~-'lf1ln11m1"ilbu'Uf1l~ BTPS(BTPScorrection)
bb~1b?llJeJ

cr:.~.Ill.1ll ~'Vhm'iVI'i1;) fl3J'i'iClfll'VnJ tIVI

- "ilu.ff'Ul1utJlJ~n'1!tllJ1eJ'UtJmtJVI~mVitJu b'Vi1 bU'UeJ~l\1-UeJtJ
- rl11~1'U n1'ieJmlJVI~n?l1Jl1n111J111"il?ll tJhLlJlJI1~ l~tJVI~n?lm~ I.-ffl-r'Ufl11

\I \I

eJmlJA11l1'i:::tJ:::n~leJ~1-'l-UeJtJ \vo -B'1LlJ-'lijnl1~nmrltJ~u~ll-1~lfl1l cfo% 'UeJ-'l1:::CJ:::n~lnl1eJmlJ

VI~\I"illmilUfi'U1iVl-Ul~I.U'Uer'Viln111Jl11"il1.1.~1 m1'Viln11eJmlJl.~eJ~'UyJmllJ~r5leJ~1-'l-UeJtJ'Vln cfU (f11l1)6.J \J \I \I ..
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r
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- cf -
.. Ji

<r:'.<t:.IlI.<r:' n1~fl1'Ufl1Jn1~91f!L'tje:J•
- n1~(;l LLftflrufl1'V'l'1Jtl~f11~fll'U fllJ fl1~~(;l L~tl ~1Jll'l~~l'U hl~ln11LL 'Ul'Vll~

\I " " ell

'1Jtl~ATS iJ fl.Pl. (9)cicicr uae ATS/ERSU fl.Pl. ~oocf
- \11 nb'U'U n1~~~1 'iJvi'ltl L'Vlflij fl n1~mT'iJ LL'U'Ul~'iJ~iJ (;l (Closed circuit

technique) 'iJ~~tl~1offLL~'Umtl~mn1Pl (In-line filter) '\.J~~ntl'Un1~I'l~l'iJvi'lm~lJtl

<r:'.<t:.IlI.<t: L'Vlflij fl n1~91'l11i1fl1J'l'lClJ11'V"t.l e:Jf!

- 1moffLLf..J'Un1~ml'iJLL'U'UFVCManeuver

- m~'Vhfl1~ml'iJ1'U'Vh~~ (Sitting posture) L~lJm~I'l~11i11(;ltl1~~~~~tl~"l'U

"ml'ru~LL~~'UL~mjtlm"1ltlfll~~'U LLft~1m-H~~il'U'iJlJn (Nose clip) '\.J~~ntl'Um~l'l~l'iJvi'ltl'Vlnfl~~~ ,
- 1~'Vhn1~1'l~1'iJtl~1~Utltl ~-Gn fl~~~m~\'hr'Um~l'l~l'iJ (9) ~ltl~

<r:'.<t:.<r:' n1~91~11i1fl1J~'lClm'Vm1'l1Je:J'ILi1u (vision test)
..,.. d

<r:'.<t:.<r:'.Gl flWfl1J'U 91'tje:J 'ILfl~e:J'1'Vlf! aeu fl1V911•
- HLfl~tl~'Vl(;l~tl'U~ltll'll (Vision tester)

- 1m -H"1l(;l~1ftl'i~1~~'UnUtll~1m..mrtl ~~m~Lb '\.Jftf..Jft1(;lmLU~mlJn~lJm~Y'l, ,
'1Jtl~~L-rrl'r'Uf11~mT'iJ LLU~LU'U'0 n~lJtll~'V'l1vi'LLn ((9)) ~l'Uli~f11~LLft~L~~tJ'\J (~) ~l'Ul'ln'iJ~tl'Uflrufl1Y'l

'U , III "

~'U~1'U (Gn) ~l'Um'UfllJtll'U'V'll~'U~ (c:s::) ~l'Um'UfllJLfl~eJ~~m (cf)~l'U'lh~bb~~~l'UrJ~eJ (D) ~l'Um~lJm, ,
- ~ltlf11~'Vl(;l~eJ'U~ltlm '\.J~~ntl'Uvi'ltl ((9)) mllJ~llJl~t:l1'Ufl1~lJtl~'th~~1'U

I'll (Binocular vision) (~) mllJ-V(;lL'iJ'U1'Uf11~lJeJ~.f11'V'l (Visual acuity) ~~n1~lJeJ~.f11'V'l~~tJ~1nft (Far

vision) LLft~fl1~lJtl~.f11'V'l~~tl~1n~ (Near vision) ml'iJ1vi'~~f11~lJtl~vi'ltlm'1Jl1-rrl~L~tll 1'l1iltl-rrl~L~tll

LLft~1-H~~~ mlJtl~'V'l~tllJn'U (Gn) mllJG11lJl~t:l1'Uf11~lJtl~fl1'V'lLU'U snij~ (Stereopsis) (cr) fll1lJ~llJl~t:l1'U

n1~lillLL'Un~ (Colour discrimination) (cf)A(;lmeJ~fl11~mllJ~lJ(;l~'1Jtl~n~llJLdeJI'l1~(;l'\.Jn~ L~eJA(;lmtl~,
ml~mL'1JLL'U'U"1ieJ'UL~'U(Phoria)I I'llL'1JLL'U'U~L~'U1vi'-V(;lL'iJ'U(Tropia) ~~mL'1J1'ULL'Ul~~ (Vertical) LLft~LL'Ul

~~'Ul'U (Lateral) (D) n1~ml'iJ~l'U~ltll'll (Visual field)
..., ...

<r:'.<t:.<r:'.1D n1~'U1l'l~m~j1Lfl~e:J'I'Vlf!fle:J'Ufl1V911

- 1~~1 Lij'Uf11~l'lllJf1~eJf11~ H~l'U'1JeJ~ Lfl~n~ LL~ft~~'U~ ,
- f11~'Vl(;l~tl'Untl'UH~l'Um~'Vh'Vlnl'U 1(;ltl1~~'Vh m~ml'iJ~~~G11 tlmLU'U, "

'\.Jn~~ v11f11~'Vl(;l~eJ'ULU'U~t:lnl'l~1'iJmn'V'l'U';h~fll1lJ~(;l'\.Jn~L1i(;l~'U L'll'U(;l1~hl?ieJ~~11~'1JeJ~Lfl~tJ~~'U v111~,,~
lJtJ~1lJ L~'ULb~'U~1ftl'im -H'Vl(;l~tJ'U~~mJlJn(;l1lJv11~1'U 'VI~tJ~ltJ1Yl'1Jl(;l1~~(;lLl'Uf11~1'l~1'iJLL~1?i~Lfl~tJ~1'\.J"1itllJ,
n'U'U~,;''Vl~~(;llill~,l1 tl~~tJ'lll ~"1itJlJLfl~tl~~tJ LL'V'l'Vl~ m n'V'l'U11Lft'UG'1'1JtJ~Lfl~tJ~'Vl(;l~tl'U'1i'Ul1'l~~tl~~~~ n'\.J~n" ,
~(;ltJ~ v111~'U(;lu~m~lJtJ~L~'ULL~'U~1ftl'im off'Vl(;l~tJ'U1m off~lL~(;lLLft~JltJ1v11fll1lJ~~tJl(;l Lft'UG'1L~(;l1~~~m(;l
.. ,
L~tlntJ'U

...• d
<r:'.<t:.<r:'.1lI ~'V11n1~~'l11i1fl1J~~Clm'Vm1~1Je:J'IL~U

- ~tJ~'iJ'U-v'Ul1'litllJPimnl'ltJ'U'\.Jftltl~~tJ LVim) b'VhLu'U tJ~l~UtJ tl

- fll~~l'U~"n~ I'l~tlm:w m~l'l~l'iJ~m~t:lfl1'V'l f11~:Wtl~L~'U1'U~1'UtJl~ltl'Ull1'tl~
~~tl~L1ftl'1JtJ~~"n~l'l~ tJ~l~UtJtl ~o il1:W~LLft~~m~rJneJ'U~:w1'Ufl1fl'\.J~u~1lJ~ln11 cfo% '1JtJ~~~tl~L1ftl

~"n~l'l~ ~"~'iJlm-rrl'\.Jn'U~~Ul~LU'U~v11f11~ml'iJLL~1 fll~v11m~tlm:WL~eJ~'U'V'lfll1:w~tJ~1~utJtl'Vln cfU
\I ~ 'V \I" "

(lh~)
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('U1tJG'llJ'I1I"!U~~~[I~hliG'lm,)
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- '0:> -

.. .1 a«:.d::.«:.cr b'VIfl'Ufln11911T\I ua ernsu ue~~fl1l11"'m'Vl n1111il.:l b'VI'U

- 1~~1 bU'UnTH'I'n ~?l1I~'H)[ITV'H)l~~Je)\lb~'U mll ~n Elm ~1i\ll'U'UEl.:lbl"l~El\l
'U

cu. 4 Q,I

cr.d::.d::.@ flruflll\J91"lltl,:jbfl1t1,:j911'J~'J~fl1V911•
- 1oijbl"l~El\l(PJ~'J~1~?l1~(PJ1(Auto Refractometer)

.., d
«:.d::.d::.1Dm1\J11,:j1n~1bfl1t1,:j'VI~fltl\Jfl1V911

- 1~~1 bu'Um~m:wfinEl f11~1oV\ll'U'UEl\lbA~El\lbbl'l"t1'U'U ,
~. a

«:.d::.d::.m ~'VI1nl'~911'J~fl1l11"'m'Vln1':illtl,:jb'VI'U
'U

- vi'El\l~Ui'U116~:wPim~1(PJEl'UU"1~~1ElbVi~Ub'VhbiJ'UEl~1\l-UEl~

- A'J~~l'Uf11~Elm:Wf11~1ibA~El\lAuto Refractmeter

«e:«.« b'VIfl\lfln1':i91':i'J~uaernsu tJ~~~1I':i1"'m'Vln1111t1,:jb~'U

- 1~~1 bU'Uf11~(PJ~'J~?l1~(PJ1m:wfinElrrrs1oij\ll'U'UEl\lbA~El\lbb~"d'U'U ,

«:.d::.b m':i91':i'J~1bfl':i1::\1'V11,:j~t1,:jtJ~u~n1':i~~1'V1V1

- 1~bb?l~\li5f)1~mT'ilibm1t~ (methodology) ?l1~bb~"t'1lU~ ~\l~ (PJt~'J1'Ub~El~,

Acetone 1'UU?I?l1'Jt, trans, trans - Muconic acid 1'UU?I?l1'Jt, Hippuric acid 1'UU?I?l1'Jt, Methyl

hippuric acid 1'UU?I?l1'Jt,MEK1'UU?I?l1'Jt

- ':it~tb'J"l~\lbb~f11':ibliu Specimen ~'U~\lf11':i(PJ':i'J~1'U~El\ltJ~U~f11~vi'El\ltJ~u~
.o:::t. ~ I .o:::t.

(PJ1:wmm~l'Uf11':i'JbA~lt~ bb(PJ"t'1l'U~...
- ij IQC(Internal QC) bb?l~\lu'UVif)C-J"bb"tu'U'Vif)u~u~fl1~bbm'U1~mb?l~\lC-J"eJEl'Um9\l

- ijfl1~u':itn'UAru.fl1~1~mVi~unuwl.hEJ\llWl1~'UElf) (EQA)~lf)hjij EQA1~bb?l~\lC-J",
f11~bU~~UbVi~unu~El\ltJ~u~m~~'U1 (Interlaboratory Comparison) 1~mb?l~\lC-J"A~\l~1~~1lJbn'U'0:>..
b~El'U

- hl-rUf)l~-rU~El\l LA (Laboratory Accreditation) ~ln?l.fl1b'VIAUAfl1~bbWVI~~1El

ISO@)ct@)~ci ~l~-rU LAB1~-UEl~nl1 cto% 'UEl\l~l~f11~~~\lm'J~

- ~1 f)1~?l1:W1~mb?l~\l~~f)~l'UlJ1m~l'U m~(11~'J~'VI1\lVi~i'VIEJ1(111:Wb1El'U1'U~\ln~l'J 1~... ...
1~~-ru ~1\lvi1f11~bnU~\l~\l(11~'J~ ua tt11~ \l1UEJ\l~El\lufiu~ m':iVi~i'VI ~1~ ~11~1\lfh~'U~ (b't1'UArut

'U d.J 'U

u~'VI~1"11?1(114':i~.':i1:W1TIU~)1~~1~~~fi11oV~1~1'Ufl1':it11~\lb~:W

- ~1f)~11~1\l fh~'U~1~m'J~?l1~'1lU~~'U0'l~\l-UElhct.b'1I1~~-rU~1\lvi1f11':ibnU~\l~\lIJl~'J~
'U 1 'U

bb"tt11~\l1uEJ\l~El\l'\.J~u~m~Vi~i'VI~1~~11~1\lfh~'U~ (b't1'UArutbb~'VI~1"11?11J14~~.~1:W1TIU~)l~whi~~
~11oij~l~1'Uf11~t11~\lb~:W

d::.n1':i':i1V,:j1'U~~n1':i91':i'J~fl"lln1'Vl•
ct.@) ~-ru~l\lvi'El\lu'UVif)C-J"fl1~m'J~?I:W~~f1.fl1~UEl~?I:W':i':ifl.fl1~fl1~1~v'U ?I:W~~f1m~fl1':i:WEl\lb~'U

'U

bb"tC-J"f11~m'J ~'VI1\l~El\lUfi~fl1~Vi~i'VI ~1 bb~'J~\l1Yl~-uEl:W"~b"A'VI~ElUA~(PJ1:W~UuUU~~11~1\l n1~'U~d.J \I \I \I

1~bbri~11~1\l.fl1~1'U1110 1'Uvi1f11~~~El:W~l~\ll'UC-J"f11~IJI~'J~?I'Um~~l~uAA"bb"tb~:W~l:W" , ,
ct.lv djEl~11~1\lbbU"C-J"b?l1~~'Ubb"t~\l1Yl~f)~U1~~-rU~l\lbb~l 1~~-ru~1\l~~vi1~1~\l1'Ubb"t?l~UC-J"

\J '\J '\J ,

f)1~1JI~1~1JI1:W~UbbUU~~11~1\ln1~'U~
'U 'U
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('l.J1EJ?ll.J~f'ltJ~~~.Il~~i?l~~)

!l7 ;7»
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('l.J1\l?l11~1~V1tJ 'lJ'i1?11'l)
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cfog) ~-rU ',h:J ~ €J'I~ ~Vh'alV.:Il'U ~ a nl'~I1I'a1\l a"Ufl1'V'l'alVU fl flfl bth.J'a'Llb~lJ 'Yfr€JlJI;llu'U~'l11~lVl-rU
'U ,.. 'U

~~~~~tlfl~ b~€JlJ€Ju1t1~-rUU~fll'WlflA'U A'U~~ (9) b~lJ {?lllJ'atlbbUU~~'h~l'lfhVl'U~ 'V'l1€JlJ1vM-U€JlJ~
\I 'I 'U 'IJ 'U.. .. ..

€Jb~AVl'a€J'UAG'I

cfoe( ~-rU~1'l~€J'I~~vi1'alV.:Il'U~flnl'aI1l'a1\la"Ufl1'V'lL~lJ'a1lJ ~l'Ul'U \v 'll~ {?llmtlbbuu~~ll~l'l'IJ q , 'U 'U

n1Vl'U~ 'V'l1€JlJ1'YM-U€JlJ~~b~AVl'a€J{jA~
"

cfocf fl1'a~~vi 11yj~-u€JlJ~ ~~ fll'amT'ilG'l'V ill'V'lVlm1 CJfl1'a (Lab, belfl"llb'a~) ~'1~~ '[~ CJ'[tl'a bbmlJ
" "

Microsoft Excel ~~bnu1'U'atlbb~1.J~~ ~l'Ul1.J \v 'll~" ,
cfob mrui1~~{?ln'ilG'l'Vm'V'li1Al1lJ~~tlfl~ 1t1bb~'1~lT~l'lmCJ 1'U (9)e( 1''Uvi1fll'aUU''il1fl1'1.J~{?l'alli1bG'l~1i1, "

b.nlV1'Ul1Ia.:llJaU~flnl'aI1l'a1\la"Unl'V'l•
mruCJ€J~~-ruu~fll'l1:!lbil1.J \voo 'a1CJ1t1vhfll'a~'1:l.J€Ju~~mCJ11.J \v 61tl~l'l-1 VI~'1"iJ1fl1''U~mT'ilbG'l~1i1

"

c;;;. ~~U~l.:1~a.:ltJ~,j~11I13JL~a'U1"U~nlV1'Ul1Ibl1lmA~.:IA~11IVlln'V'lU',;h'WtJ~,j~l1IllJb~eJ'U1"U ~~U~l.:1'Wal3Jl'a(l

~I1IVllUAalm bbfl~eJtJmrui.'Un1'a11l'a1\lbb~fI~flf.:l11l13J~nlV1'Ul1It'UbeJnal'a~Lb'UU a';h~l.:1ijaVl6. , "
ueJm~m"rurul~l.:1 '[l1Iv"UeJa.:l1'Ua'V16b~vfl~eJ.:I~7U~l.:1~ba'UeJ'alfll~1'aeJ.:IfI.:IlJl...... "

~. ~~U~l.:1Al'aijtJ'a~aufl1'arui.'Ufl1'aU~fl1'a11l'a1\la"Ufl1'V'ltJ'a~~lUbA~eJ'Um~nua1'U'al"Ufl1'a bba~bAV" ,
l~~ufl1'a~m" ru nn......

@O. ~~U~l.:1 ~ eJ.:I1:!l btJ'U ~~(l m~u~eJ 111 'UUru;]'alV~eJ ~~.:I.:I1'U"UeJ.:I'V11.:1'al"Ufl1'a uae 1~ bb~.:Ib1v'U~eJ bbtl1
\I \J \I" QI \I

VI~eJ13] btJ'U~m~7U ~fI"UeJ.:Irn 'a~.:It ~il~UA AflVI~mJ A Afl ~'U btJ'U~~.:I.:Il'U I1IllJ'a~ bUVU"UeJ .:I'V11.:1'al"Ufl1'a
'U 'I' 'U

~_M.r
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Lelml1'HL'lJ'U @ "ti''lJVlel'lJLLfI::~1'lJd'lJ'Uflfl1mm.v•
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Vl3J1mVl~•

, "
oV..:Ilhvl1Jn/
1(1l~1UG'1..:1-1(1lfl11lJv)U~

, "
• oV..:IU1V1tJn-

1(1l~1UG'1..:1
"

sn flU

(mrihi1u1ue:r-ruu~m')
"

hibnu cnoo flU)

Bfl (9) flU

~eJ~lU1U

Muu~m')Viv~ ~
L'V'IlJ'1JU(9)eto ')18

Vl1flfl11lJ v)UG'1..:1LnU~
(9)r:;:0/~0 1~~-ruu~m')

tJ..:IoWfl(9)et u1Vi

'" ,
• L\9I~8lJG'1~mfleJi~eJ

" ,
~(1lG'1~mfleJi~eJ~..:I

UUVI~eJ(1lL~eJ(1lbb~~

m~tJflUG'1G'111~,

!;, flU

(mru~lu1U~-rUU~m')

1lJLnu cnoo flU)

Bfl (9) flU

~eJ~lU1U

Muu~m')Vi
" "LYllJ~U (9)eto ')18

!;, au
(mru~lu1U~-rUU~m')v

1lJ bnU snoo flU)

~eJ~lU1U

~-ruu~m')Vi
" "

bYllJ~U (9)eto ')18

i'lJ1~'V'I1U1U~lJ1

tJTIU~..:I1U

• LL'V'IVl~\9I,)T'iJ

~l..:1m8

!;, flU

(mru~lu1U~-rUU~m')
"

1lJLnu moo flU)

Bfl (9) flU

~mhU1U

e:r-ruu~m')Vi
" "LYllJ~U (9)eto ')18

1~LLG'1(1l..:l1uilseneu
i'lJ1~'V'I1U1U~lJ1

L'iiJ1~L~eJ(1l

• beJfl'/Jb1~tJeJ(1l

(8mlUVI~..:I
" ,~..:Ifl,),)f\)

(mru~l'jnu~-ruu~f11,) VI~eJYl'iiJ1')ru1\911lJ
v

1lJbn'W sno o flU) fl11lJbVllJ1~G'1lJ

d
'iiJ(1lVl 'iiJ(1lm1'iiJ\9I1lJ, ,

d
b fl11lJLG'18..:1

..;
(9) Lfl,)eJ..:I

(mru~lu1u~-ruu~m')
"

1lJ Lnu eto flU)

.c:::to q "'*b'V'llJeJfl(9) Lfl')m

~eJ~lU1U-rU
, , "

u~m')ViLYllJ~'W

eto ')18

- ~eJ..:I~(1lmeJ..:Ifl11~

G'1'1Jfl1'V'1e:r-ruu~m')neJu, ~
o ..;
Vl1m')\9I,)1'iiJLG'1lJeJL'V'IeJ

DeJ..:Iti'Ufl11~ LLVl,)floHeJU

- fl1(1l1offnm\9l,)1'iiJLO~8

,)18~~ (9)0 u1Vi
d'ii](1lVl 'iiJ(1lm1'iiJ\9I1lJ, ,

d
r;rJ fl11lJLG'18..:1

• \9I,)1'iiJG'1lJ,),)f1fl1'V'1

m')1~8U

..;
(9) Lfl,)eJ..:I

(mru~lu1U~-rU'U~m')~
1lJbn'W eto flU)

LYllJBfl (9) Lfl~eJ..:I

~eJ~lU1U-rU
, , "

U~m')VibYllJ~'W

eto ')18

- fl1(1l1-tlnm\9l,)1'iiJLO~8

')1 8~~ (9)0 u1Vi

d
'iiJ(1lVl 'iiJ(1l\9l,)1'iiJ\9I1lJ, ,

d
~ fl11lJLG'18.:j

..;
• \9I,)1'iiJG'1lJ,),)f1fl1'V'1 (9) bfl,)eJ..:I

m,)lJ eJ..:ILi1u (mru~lu1U~-rUU~m')
hJ Lil'W<fo fl'W)

L~lJBfl (9) bfl~eJ..:I - fl1(1l1-tln~l\91,)1'iiJLO~8

~eJ~lU1U-rU ,)18~::: et u1Vi
, , "

.:::. QlQ.~
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eto ')18
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