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:jR% b"w pTkfbg 
afa’’" sfhL kGt,

lgb]{zs k|f=

/fli^«o b"Uw ljsf; af]*{ 

kl/efiff

:j:y :tgwf/L k|f)fLx? Jofpg" eGbf 15 lbg cuf*L / JofPsf] 

5 lbg k%f*L lg:sg] :jR% >fj -;]tf] t/n kbfy{_ nfO{ b"w 

elgG% . g]kfn ;/sf/sf] vfB lgodfjnL P]g cGt/ut g]kfn 

/fhkqdf k|sflzt b"wsf] kl/efiff cg";f/  "b"w" eGgfn] :j:y 

ufO{ cyjf e}+;Lsf] y"gaf^ b"x]sf] / :jfefljs cj:yfsf] :jR% 

tfhf >fjnfO{ a"lemG% . o; P]g cg';f/ ufO{sf] b"wdf slDtdf 

3=5 k|ltzt lrNnf] / 7=5 k|ltzt lrNnf]/lxt cGo &f]; kbfy{ 

x"g" kb{% . To:t} e}+;Lsf] b"wdf #^Ldf 5 k|ltzt lrNnf] / 8=0 

k|ltzt lrNnf]/lxt cGo &f]; kbfy{ ePsf] x"g" kb{% .

!= b"wsf] agfj6 

qm=;+ k|f)fLsf] hft kfgL% k|f]l^g% lrNnf]% NofS^f]h% nj)f%

1= pGgt ufO{ 87=2 3=5 4=0 4=6 0=7

2= :yfgLo ufO{ 86=1 3=5 5=0 4=7 0=7

3= e}+;L 83=2 4=5 6=5 5=0 0=8

4= rf}+/L 82=5 5=5 6=5 4=6 0=9

5= afv|f 86=5 3=8 4=6 4=3 0=8

6= dflg; 87=1 1=2 4=5 7=0 0=2

@= b"wsf] jgfj^df c;/ kfg]{ tTjx?

s= kz'sf] hft 

b"wsf] agfj^ kz"sf] hft cg";f/ km/s kfOG% . e};Lsf] 

b"wdf 7 k|ltzt;Dd lrNnf] kbfy{ x"G% eg] ufO{sf] b"wdf 3=5 

k|ltzt;Dd lrNnf] kbfy{ kfOG% . To:t} ufO{sf] b"wdf 87 
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k|ltzt;Dd kfgL x"G% eg] e};Lsf] b"wdf 83 k|ltzt;Dd kfgLsf] 
dfqf kfOG% .

v= kz' ljz]ifdf km/s

Pp^} hftsf] kz"df klg b"wsf] kl/df)f, lrNnf] kbfy{ Pj+ 

s"n &f]; kbfy{df leGgtf kfOG% . h:t} xf]N;l^g lk|mhLog ufO{sf] 

b"wdf 3=5k|ltzt;Dd lrNnf] kbfy{ x'G% eg] :yfgLo ufO{sf] b"wdf 

5=0 k|ltzt;Dd lrNnf] kbfy{ kfO{G% .

u= Ps} j]tdf km/s

kz"n] j]te/Ldf b"w tyf lrNnf], nj)f cflb Psgfzsf] 

lbb}g . ev{/} AofPsf] kz"df #[tf+zsf] dfqf sd x'G% t/ s"n 

&f]; kbfy{ a(L x"G% . Tokl% lrNnf] a(\b} hfG% . yfSg nfu]sf] 

kz"df Snf]/fO*sf] dfqf a(\g] x"gfn] b"wsf] :jfb g"lgnf] x"G% .

3= b'w b'x'g] ;do

;fwf/)ftof kz"j:t"x? ljxfg / j]n"sf b"x"g] ul/G% . 

ljxfg / j]n"sfsf]  aLrsf] cjwL hlt nfdf] x"G% Toltg} a(L 

b"w pTkfbg x"G% . hlt a(L b"w pTkfbg x"G% lrNnf] kbfy{ 

Tolt g} sd x"g] k/LIf)faf^ b]lvPsf] % . t;y{, j]n"sfsf] b"wsf] 

kl/df)f ljxfgsf] ck]Iffdf sd x"g] ePsf]n] pQm b"wdf lrNnf] 

kbfy{ a(L x"g] u/]sf] kfOG% . To;} u/L klxnf] l;sf{df eGbf 

clGtd l;sf{df lrNnf] kbfy{sf] dfqf a(L kfOPsf] % . 

ª= cfxf/f

b"wsf] kl/df)f tyf jgfj^ kz" j:t"nfO{ v"jfO{g] 

cfxf/fdf klg e/ kb{% . ;"Svf /]zfbf/ k/fn, ds}sf] (f]* 

clws v"jfPdf b"wsf] dfqf sd x"g] tyf lrNnf]sf] dfqf a(\g] u/]sf]

kfO{G% . To:t} slnnf] xl/of] #fF;, bfgf a(L v"jfpgfn] b"wsf] dfqf 

a(\g] t/ lrNnf] kbfy{ Pj+ s"n &f]; kbfy{ sd x'g] u/]sf] kfOG% .

To;}n] jiff{ofddf slnnf] xl/of] #fF; k|z:t v"jfO{g] x"gfn] b"w 

pTkfbg a(\g] / ;"Svf ofddf b"wsf] pTkfbg #^\g] ub{% .
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cfxf/fn] b"wsf] /Ë, jf;gfdf ;d]t k|ToIf k|efj kfb{% . 

luGb/L, n;"g, Kofh cyjf cGo p*gzLn t]nsf] uGw lbg] #fF; 

v"jfpgfn] b"wdf ljz]if k|sf/sf] :jfb tyf jf;gf cfpg] ub{% .

r= kz' j:t'sf] pd]/

b"w pTkfbg kl/df)f tyf b"wsf] jgfj^ kz"a:t"sf] pd]/

n] klg km/s kfb{% . klxnf] j]tdf b"wsf] dfqf sd x"g] tyf 

bf]>f] /Ë t]>f] j]tb]lv qmlds ?kdf pTkfbgdf a[l¢ x"g] u/]sf] 

kfOG% . ufO{e}+;Lsf] pd]/ cf&b]lv bz jif{ ePkl% b"wsf]] kl/df)f 

tyf lrNnf] kbfy{ ;d]t sd x"g] u/]sf] kfOPsf] % . 

5= afnL nfUg] j]nf

afnL nfUg] j]nf kz" r~rn x"g] tyf #fF; k/fn sd ?rfpg] 

ub{% . kz"sf] zf/Ll/s x/df]gdf crfgs kl/jt{g cfpg"sf] ;fy} 

b"w pTkfbg #^\g hfG% .  

#= rfl/lqs u'0f 

b"wsf] rfl/lqs u")f o;df lglxt cjojx?sf] k|s[lt tyf 

kl/df)fdf lge{/ ub{% . 

s= /Ë

b"wdf lrNnf] kbfy{, le^fldg, k|f]l^g, nj)f OToflb x"G% . h;n] 

ubf{ b"w kfgL eGbf ux|'Ëf] tyf ckfbzL{ x"G% . b"wsf] /Ë ;]tf] 

x"g"sf] sf/)f o;df SoflN;od Soflhg]^ x"G% . ufO{sf] b"wdf 

Sof/f]l^gsf] dfqf e}+;Lsf] eGbf clws x"g] ePsf]n] xNsf kx]+nf] 

x"G% . 

v= :jfb 

b"w cln dL&f] nfu] klg cfk\mg} k|sf/sf] :jfb x'G% . b"w kz"sf] 

z/L/af^ aGg] ePsf]n] hft cg";f/ b"wdf jf:gf x"G% . To;}n] 

ufO{sf] b"wdf ufO{sf] h:tf] jf:gf x"G% eg] e}+;Lsf] b"wdf e}+;Lsf] 

h:tf] jf:gf x"G% . kmf]xf]/ uf]&df b"w b"x"bf uf]j/sf] uGw b"wn] 
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;+ljng u/L To:t} uGw lbG% . as]gf]{ a:t"sf] b"wdf Snf]/fO*sf] 

cTolws lgisif{)f x"g] x"bFf o;sf] :jfb g"lgnf] x"G% . 

u= cDnLokgf

tfhf ufO{sf] b"wdf cDnLokgf 0=13 b]lv 0=14 k|ltzt / e};Lsf] 

b"wdf 0=15 b]lv 0=16 k|ltzt;Dd x"g] /Ë b"wdf lk=Pr= 6=4 

b]lv 6=6 ;Dd x"G% .

b"wsf] k|of]u tyf k|rngdf ckgfO{g' kg]{ :jf:Yojw{s tl/sfx? 

!= lsg /fd|f] pRr u'0f:t/sf] b"w pTkfbg ug]{ jf ug'{ k5{ <
• /fd|f] d"No lngsf nflu .

• pkef]Qmfsf] ljZjf; lhTg .

• u')f:t/sf] b"w w]/} j]/;Dd lju|b}g .

• b"w lsGg] ;+#, ;+:yf / *]/Ln]] b"w hfFr]/ a"em]/ dfq lnG%g\, 

ctM b"wsf] jhf/ kfpg /fd|f] b"w rflxG% .

• /fd|f] u")f:t/sf] b"w a(L kf]lifnf] x"G% / :jf:Yojw{s klg x"G% .

• ;kmf gePsf] b"w :jflbnf] gx"g"sf] ;fy} l%^} kmf^\% . 

@= /fd|f] pRr u'0f:t/sf] b"w s;/L pTkfbg ug]{ t <

o:tf] Joj:yf u/f} jf ldnfcf}+ h;n] ubf{ u'0f:t/Lo b"w k|fKt x'g ;S5 . o;sf 

nflu

• ufO{, e};L / x]/rfx ug]{ JolQm :j:y x"g"k%{ .

• b"w /fVg] ef¤*f, uf]&, j:t"sf] cnfjf ;a} lrh ;kmf 
x"g"kb{% .

• b"wnfO{ ;s];Dd lr;f] kf/L /fVg] / l%^f] eGbf l%^f] ;+sng 
ug]{ &fp¤df k"¥ofpg] ug"{k%{ .
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#= b"wsf] u'0f:t/nfO{ s] s] s'/fn] c;/ u%{ jf ljuf5{ <

• ;"Id hLjf)f'x?n] b"wsf] u")f:t/nfO{ l%^f] ljuf{b%g\ . b"wdf y/L 

y/Lsf ;"Id hLjf)f"x? x"G%g, s"g}n] cldnf] kf/]/ b"w km^fO{ 

lbG%g\ eg] s"g}n] uhuh x"g] u/L lkm+h -UofF;_ pTkfbg ub{%g\

. s"g}n] ;"Id hLjf)f"n] dflg;nfO{ lj/fdL kfg{ ;Sb%g\ .

• b"w b"x"g] efF*fsf] ;/;kmfO{, b"w lbg] j:t"sf] :jf:Yo / b"w 

b"x"g] dflg;sf] ;/;kmfO{ / :jf:Yo ca:yfn] klg b"wsf] 

u")f:t/df c;/ kfb{%g\

$= b"wsf] u'0f:t/ ljufg{] ;"Id hLjf0f'x? sxfF sxfF af6 b"wdf ldl;g 
cfpg ;Sb5g\ <
• j:t"sf] /f]un] u|:t kmfFrf] / y"gaf^ .

• Uff]j/ nfu]sf] k"R%/ tyf z/L/sf] kl%Nnf] efuaf^ .

• b"w b"x"g] dflg; vf]Sg], xflR%p ug]{ u/]df / n"uf kmf^f] 
;kmf gePdf jf s"g} #fFp ePdf To;af^ klg b"wdf 

hLjf)f"x? ;g{ ;Sb%g\ .

• b"w b"x"g] tyf ;Dks{df cfpg] ef¤*fx? h:t} jfN^Lg, %fGg] 
sk*f, ?dfn, &]sL cflbaf^ . 

jl/k/Lsf] jftfj/0faf6 M 
• kmf]x/ leQfx? tyf e"O{af^ .

• w"nf] tyf sl;é/af^  .

• ;/;kmfO{df k|of]u x"g] kfgL ;kmf gePdf k|z:t ;"Id 

hLjf)f"x? b"wdf ;g{ ;Sb%g\ . 

5= s] s] ePdf b"w :jR5 / :jf:Yojw{s x'G5 <
• b"w lbg] j:t' :jf:Yos/ ePdf .

• b"w b"x"g] dflg;, uf]&, j:t" tyf efF*fs"*f ;kmf 

ePdf . 
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• ;s];Dd b"wnfO{ lr;f] kfg{ ;s]df jf /fv]df .

• b"w ;+sng s]Gb| jf lsGg] ;+#, ;+:yf / *]/Ldf l%^f] eGbf 

l%^f] k"¥ofPdf .

s;/L b"wsf] u'0f:t/df ;'wf/ -;"Id lhjf0f' sd u/fpg_ Nofpg ;lsG5 <

b'w b'x'g] j]nfdf 
• ;kmf uf]&df b"w b"xf}+ .
• ;kmf b"w b"x"g] efF*f jfN^L k|of]u u/f}+ .

• cGo cfjZos ;/;kmfO{ /fvf}+ -;kmfFxft, n"uf, lg/fuL 
dflg;n] b"x"g]_ .

b"w /fVbf -laqmLdf ghfpGh]n_M
• ;s];Dd lr;f] / %fof ePsf] &fpFdf b"w /fvf}+ .
• ;+ej ePdf b"w ePsf] SofgnfO{ lr;f] kfgLdf *'jfP/ /
fvf}, lsg eg] tftf] ePdf b"wdf /x]sf cfFvfn] gb]lvg] ;"Id

hLjf)f"x? l% }̂ a(b%g\ / b"w km^fpb%g\ .

b"w 8'jfgL ubf{M 
;s];Dd l%^f] b"w ;+sng s]Gb| jf ;+:yf jf pkef]Qmf sxfF¤
k"¥ofp . 

b'x'gf] j:t'sf] :jf:Yo M 

pRr u")f:t/sf] b"w /fd|f] :jf:Yo ePsf] kz" j:t"af^ dfq 

kfpg ;lsG% . 

j:t' lj/fdL ePdfM 
• kz" lrlsT;s;+u ;Dks{ u/f}+ .

• y"g]nf] ePsf] j:t"sf] b"w ga]rf}+, of] lkmtf{ x"G% .

• j:t"nfO{ PG^Ljfof]^Ls cf}ifwL lbPsf] a]nfsf] b"w ga]rf}+, k|of]u 

gu/f}+ . 

b"wdf g/fd|f] uGw jf jf:gf cfPdf M 

;/;kmfO{df Wofg lbg"k%{, jl/kl/sf] s*f jf:gf uGw b"wdf 

cfpg ;S% . 



7

b"wsf] z'4tf s;/L sfod /fVg] <

• ld;fj^ sfg"gn] jGb]h u/]sfn] kfgL jf s"g} s"/f b"wdf 
g/fVg] . 

• efF*f afN^Lg cflb ;kmf ug]{ jf pdfn]sf] kfgLn] ;kmf ug]{ .

• ljiffbLx? b"w b"x"g], /fVg] &fp¤af^ / k|of]u x"g] &fp¤af^ 
^f(F /fVg] .

• j/k/ nufotsf ;Dk')f{ &fpF -efF*f, j:t", uf]&, kfgL cflb_ 
sf] ;/;kmfO{ ug]{ .

b"wsf] :jR5tf kl/rfng

b"wdf k|foM h;f] ;a} kf}li^stTj x"g] ePsf]n] of] ;a}nfO{ 

Kof/f] x"G% cyf{t ;a}nfO{ vfpFvfpF nfUg] x"G% . b"wnfO{ 

/fd|/L pkof]u ug'{ lgtfGt h?/L x"G% / o;/L k|of]u ug{sf 

nflu b"wsf] kl/rfngdf ljz]if ;hutf ckgfpg" k%{ . cGoyf 

b"w gf;]/ v]/ hfg"sf] cnjf :jf:Yodf b"ikl/)ffd klg Nofpg 

;S% . b"w lju|gdf dxTjk")f e"ldsf o;df x"g] ;"Id lhjf)f'x?n] 

v]Nb%g\ . xfdLn] hlt ;'s} :jR% jftfj/)fdf b"w pTkfbg u/]tf 

klg b"wdf xhf/f}++ nfvf}+sf] ;Vof df ;"Id lhjf)f"sf] ;+Vofsf] 

cfwf/df klg b"wnfO{ jlu{s/)f ul/Psf] x"G% . -tflnsf 2_ 

kz"j:t"sf] y"gaf^ jfx]s c? >f]tx?af^ klg b"wdf ;"Id 

lhjf)f"x? k|j]z ub{%g\ h:t} jftfj/)f, efF*fs"*f, kfgL dflg; 

cflb . t;y{ pTkflbt b"wnfO{ kl/rfng ubf{ xfdLn] oL ;a} 

>f]tnfO{ Wofg lbg" k%{ h;n] ubf{ b"w lau|g gkfcf];\ . b"w 

lr:ofpg] s]Gb|x?df sfd ubf{ lgDg a"bfx?df Wofg k"¥ofP/ xfdL 

b"wnfO{ /fd|f] cj:yfdf /fVg ;S%F}+ . 

JolQmsf] ;/;kmfO{M

sfd ug]{ JolQm zf/Ll/s ?kn] :j:Yo x"g"sf cnfjf 

n"ufkmf^f] ;kmf ;"U#/ x"g" kb{% .
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pks/0fsf] ;/;kmfO{M

b"wsf] ;Dks{df cfpg] ;a} pks/)fx? / efF*F]nfO{ /fd|/L 

l^kf]n jf ;f]*fkfgL cflb k|of]u u/]/ ;kmf ug"{ k%{ / To; kl% 

Snf]/Lg kfgLn] kvfNg" kb{% . efF*fx? s"gf sfKrf gk/]sf] / 

&"nf] d"v e} /fd|/L ;kmf ug{ ;lsg] vfnsf] x"g" k%{ . 

;+sngsf] ;doM

lr:ofpg] s]Gb|df b"w NofO{ k"¥ofpg] sfd Pp^f lglZrt 

;do leq u/L ;Sg" kb{% . xfd|f] h:tf] cj:yfdf b"w b"x]/ 3-
3=5 #)^f leq b"wnfO{ lr:ofpg] s]Gb|df k"¥ofpg] u/L ;do 

ldnfpg ;s]df /fd|f] x'G% . o;/L sfd ubf{ b"wdf x"g] tTj 

n}S^Llggn] b"wnfO{ lju|gaf^ hf]ufO{ /fV% . t/ l(nf] ePdf of] 

tTj k|efjlxg x"g uO{ lju|g a]/ dfGb}g . 

b"wnfO{ lr;f] kfg'{M 

b"wdf ;"Id lhjf)f"x? klg x"g] ePsf]n] o;sf] a"l$ x"g 

glbgsf] nflu b"wnfO{ /fd|/L lr;f] kfg'{ k%{ . ljleGg k|sf/sf 

;"Id hLjf)f"x? ljleGg tfkqmddf x"s{g] ub{%g\ . k|foM h;f] 

;"Id lhjf)f"x? 15 ;]lG^u|]*df w]/} x"s{g] ub{%g\ eg] cem 36-37
;]lG^u|]*sf] tfkqmdlt/ t lhjf)f'x?sf] ;+Vofdf a[l$ cToflws l%^f] 

l%^f] x"G% . o;/L pko'Qm tfkqmddf b"wdf x"g] ;"Id lhjf)f'x?n] 

b"wdfg} x"g] lrgL ( n}S^f]h_ vfP/ n}S^Ls Pl;* pTkfbg ub{%g\ 
/ b"wsf] clDnokg a(g uO{ k|f]^LgnfO{ k|fs[lts cj:yfdf /

lx/xg lbb}gg\ / b"w lau|g hfG% . o;/L lau]|sf] b"wnfO{ xfdL 

b"w kmf^]sf] eGb%F} . t;y{ b"wnfO{ /fd|/L lr;f] kf/]/ /fVg" kb{% 

h;n] ubf{ ;"Id lhjf)f'x?sf] ;+Vofdf a[l$ x"g kfp¤b}g -tflnsf 

3 x]g"{xf];_ / b"wnfO{ xfdL w]/}a]/;Dd pkof]u gu?Gh]n hf]ufP/ 

/fVg ;S%f} . 
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b"wsf] k/LIf0f

b"wsf] u")f:t/ /fd|f] gePdf Aofj;foLs nfe lng 

;lsb}g . To:t} pBf]uLx?nfO{ b"w / b"Uw kbfy{x?sf] pTkfbgdf 

cgfjZos em)em^, xfgL x"G% eg] pkef]Qmfn] u")f:t/sf] b"w 

tyf b"Uw kbfy{ pkef]u ug{ gkfO{ :jf:ydf ;d]t k|lts"n 

c;/ kg{ ;Sb% . b"wdf lglxt lrNnf] tyf s"n &f]; kbfy{ 

cToGt dxTjk")f{ x"g] ePsf]n] b'Uw Jofj;foLx?n] b"w k/LIf)f 

;"#]/, rfv]/, x]/]/, cNsf]xn ^]i^ u/]/ dfq b"w vl/b ug]{ 

ug"{ kb{% / b"wdf ePsf lrNnf] Pj+ s"n &f]; kbfy{sf] 

kl/df)f cg";f/ b"wsf] e"QmfgL lbG%g\ .

;+If]kdf b"wsf] k/LIf0f lgDgfg';f/ ug{ ;lsG5M
1= b"wsf] pdfNbf kmf^\g] (COB) k/LIf)f

2= cNsf]xn k/LIf)f

3= Pl;l*l^ k/LIf)f

4= km\of^ k/LIf)f

5= P;=Pg=Pkm k/LIf)f

6= 10 ldg]^ /];fh"/Lg k/LIf)f

7= ldyfO{lng An" l/*S;g k/LIf)f

!= b"wsf] pdfNbf kmf^\g] k/LIf0f

b"wsf] tfhfkg tyf o;df hLjf)f"n] vf; k|efj kf/]sf] 

% ls %}g eGg] yfxf kfpg Sn^cg AjfOlnª k/LIf)f 

ul/G% . b"wdf /x]sf ;"Id hLjf)f"n] NofS^f]hnfO{ NoflS^s 

cDndf kl/)ft ub{% . b"wdf NoflS^s cDnsf] dfqf 0=20 

k|ltzt eGbf a(L ePdf b"w ttfpFbf kmf^\% . o:tf] b"w 

k|zf]wgsf] nflu pko"Qm x"Fb}g .
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tl/sf

5 ld=nL= b"w Ps ;kmf ^]i^ ^\o'jdf lnO{ :k|L^÷Uof; NofDkdf 

lj:tf/} xNnfpb} ttfpg] . jf;L cyjf b"wdf clws hLjf)f"x? 

eof] eg] ^]i^ ^\o"jsf] lk+wdf &f]; kbfy{ jf %f]qmf pTkGg ePdf 

COB kf]lhl^e ePsf] dflgG% . 

@= cNsf]xn k/LIf0f

o; ljwLdf Sn^cg AjfOlnªsf] l;$fGt k|of]u x"G% t/ of] 

k/LIf)f Sn^cg AjfOlnª eGbf a(L ;+j]bgzLn xf] . cDnLo 

b"wdf /x]sf] k|f]l^gnfO{ cNsf]xnn] cjkftg (PPT) u/fp¤% . 
ljuf]tLdf k|f]l^g tyf cDnsf] dfqf a(L x"g] ePsf]n] cjkftg 

kf]lhl^e b]vfp¤% . To:t} y"g]nf] ePsf] kz"sf] b"wn] cjkftg 

kf]lhl^e b]vfp¤b% . e}+;Lsf] b"wdf k|f]l^g ufO{sf] eGbf clws 

x'g] ePsf]n] b"j} lsl;dsf] b"wsf] nflu plQs} concentration ePsf] 
cNsf]xn k|of]u ubf{ e}+;Lsf] b"w kmf^\g ;Sb% . ;kmfF^]i^ ^\o'jdf 

2 ld=nL= b"w / 2 ld=nL= 68 k|ltzt concentration ePsf] OyfOn 
cNsf]xn /fvL a"(Lcf}nfn] %f]k]/ 5–7 k^s tn dfly ug]{ / 

cjkftg ePsf] / gePsf] x]g'{kb{% . cjkftg gePdf tfhf b"wsf] 

;+s]t ub{% h"g k|zf]wg ug{ of]Uo x"G% .

b"wsf] d"No lgwf{/0f

b"wsf] d"No b"wdf x"g] lrNnf]] kbfy{ tyf P;=Pg=Pkm=sf] k|ltztsf] 

cfwf/df lgwf{/)f ul/g] ul/Psf] % . ls;fgn] ;+:yfdf b"w 

NofO;s] kZrft\ Joj:yfksn] lrNnf] k/LIf)f tyf Nof]S^f]h 

k/LIf)f u/L P;=Pg=Pkm= k|ltzt lgsflnG% / tf]lsPsf] k|lt 

o'lg^ lrNnf] tyf P;=Pg=Pkm=;+u u")fg u/L cfpg] kl/df)f b"wsf] 

d"No x"G% .

pbfx/)fM >L /fdk|;fb clwsf/Ln] ;+:yfdf b"w Nofpbf lgDg 

cg";f/sf] s"/fx? kfOof] To; ca:yfdf p;n] b"wsf] kfpg] d"No 

eg]sf] km\of^ 5=3 k|ltzt, 250;] tfkqmddf 28 NofS^f] / b"wsf] 
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kl/df)f 2 nL^/ % / d"No k|lt km\of^ o'lg^ ?=1=80 / SNF 
o'lg^ ?=1=25_

oxfF,

NofS^f]ld^/ l/l*é = 28, b"wsf] tfkqmd 250C
lrNnf]        = 5=3%
b"wsf] tfkqmd   = 27 -25  = 20C #^]sf]

CLR = 28-0=7 =27=3 -tfks|d 270C eGbf #^]sf] 

kfOPsf]n] NofS^f] ld^/sf] l/l*édf 0=7 #^fpg" kb{% ._

cj,
SNF% = (CLR+FAT% +2)/4
 = (27=3+ 5=3 +2)/4

= 34=6/4
= 8=65

t;y{, 

SNF = 8=65%

k|Zgdf pNn]v ePsf] cfwf/df,

olb 1 o'lg^ km\of^sf] d"No ?=1=80  x'G% eg]

5=3 o'lg^ km\of^sf] d"No ?= 1=80 x5=3= ?= 9=54

To:t}, 

olb 1 o'lg^ SNFsf] d"No ?= 1=25 x'G% eg]

8=65 o'lg^ SNF sf] d"No ?= 1=25x8=65= ?= 10=81

s"n /sd = #[tf+zsf] /sd P;=Pg=Pkm sf] /sd

 = 9=54 +10=81 = ?=20=35

t;y{, 2 nL^/ b"wsf] d"No  =2x20.35=40=70 x'G% .

tfks|d cg";f/ NofS^f]ld^/ l/l*é ;Rofpg] tflnsf
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tfkqmd 270 ;]= eGbf sd ePdf tfkqmd 270 ;]= eGbf a(L ePdf 

b"wsf] tfkqmd NofS^f]dL^/ l/l*édf 
#^fpg" kg]{ c+s

b"wsf] tfkqmd NofS^f]dL^/ l/l*édf hf]*\
g" kg]{ c+s

20

20=5

21

21=5

22

22=5

23

23=5

24

24=5

25

25=5

26

26=5

2=5

2=3

2=1

2=0

1=8

1=7

1=5

1=3

1=1

0=9

0=7

0=5

0=3

0=2

27=5

28

28=5

29

29=5

30

30=5

31

31=5

32

32=5

33

33=5

34

0=2

0=3

0=5

0=7

0=9

1=1

1=3

1=5

1=7

1=9

2=1

2=2

2=4

2=7

gf]^M b"wsf] tfkqmd 270C ePdf NofS^f]ld^/ l/l*é ;Rofpg" kb}{g 

b"w k/LIf0fsf] dxTjM 

b"wdf ePsf tTjx?sf] tyf o;sf] u")f:t/sf] k/LIf)fsf] dxTj 

b"Uw Joj;foLx?nfO{ w]/} x"G% . b"wnfO{ O{Gb|Lox?n] ;"#]/, rfv]/, 

x]/]/ klg k/LIf)f xfdL ub{%f}+ . pTkfbsnfO{ /fd|f] :t/sf] b"w 

gePdf Ifl)fs kmfO{bf ePtf klg bL#{sflng ?kdf gsf/fTds 

kl/)ffd lg:sg ;S% . To;} u/L pBf]uLx?nfO{ b"w / b"Uw 

kbfy{x?sf] pTkfbgdf cgfjZos emGem^, xfgL x'G% eg] pkef]Qmfn] 

/fd|f] :t/sf] b"w / b"Uw kbfy{x? ;"ne tl/sfn] pkef]u ug{ 

kfp¤b}gg\ / :jf:Yodf ;d]t k|lts"n c;/ kg{ ;Sg] x"G% . 

b"wdf ePsf] tTjx? dWo] w]/}nfO{ cToGt} dxTjk")f{ dflgG% / 

k|foM h;f] pBf]uLx?n] b"wdf ePsf #[tf+znfO{ k/LIf)f u/]/ b"wsf] 

e"QmfgL lbG%g\ tfklg pBF]usf] k|s[lt x]/]/ o;df ePsf cGo &f]; 

tTjx?nfO{ klg k/LIf)f u/L w]/} h;f] pBf]uLx? b"w v/Lb ljqmL 
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ug]{ sfo{ ub{%g\ . xfd|f] d'n'sdf ePsf b"Uw pBf]ux?n] k|foM 

h;f] #[tf+z / &f]; kbfy{x? hfFr]/ b"w v/Lb u/L e"QmfgL lbb} 

cfPsf %g\ . b'Uw Jo;fodf nfu]sf ljsl;t d'n'sx?df eg] b"wdf 

x"g] ;"Id hLjf)f"x?sf] ;+VofnfO{ klg cfwf/ dfgL b"wsf] /sddf 

yk#^ -k|f]T;fxg /sd jf ;hfo :j?k_ u/]/ e"QmfgL ul/G% . 

b"wsf] rfl/lqs u")fx?sf] k/LIf)f ug"{ klg Tolts} h?/L x"G% 

h:n] ubf{ b"waf^ cfjZostf cg";f/ ljleGg kbfy{x? pTkfbg 

ug{ ;lsof]; . b"wdf x'g ;Sg] ;"Id lhjf)f'x?n] To;df ePsf] 

lrgL vfP/ cDntf a(gdf d@t ub{%g\ . kmn:j?k b"w 

kmf^g uO{ k|zf]wgnfO{ cg"ko"Qm x"g hfG% . b"wsf] cDntf 

^fO{^«];g u/]/ kQf nufpg ;lsG% eg] b"wnfO{ pdfn]/ cyjf 

cNsf]xn k/LIf)faf^ b"w k|zf]wgo"Qm %sL %}g eGg] kQf nufpg 

;lsG% . ;"Id hLjf)f'x?n] oL k/LIf)fx?sf] glthfdf k|ToIf k|efj 

kfg]{ x"Fbf o;sf] k/LIf)f klg h?/L x"G% . t/ of] ;"Id lhjf)f" 

k/LIf)fdf o;nfO{ ;Ktfxsf] Ps k^s k|foM h;f] ul/G% . 

t;y{ b"w lr:ofpg] s]Gb|df b"w k|fKt ubf{ v]/L oxfFNofO{ k"¥ofpg] 

b"wsf] k/LIf)f /fd|/L ug"{ kb{% / o;/L u/]df :t/o'Qm b"w / 

b"Uw kbfy{sf] k|zf]wg, laqmL ljt/)f ug{ ;lhnf] eO{ ;a}nfO{ 

kmfO{bf x'g hfG% .  

b"wdf ldlylng Jn' cjs/0f k/LIf0f -MBR TEST_
ldlylng Jn' l/8S;g k/LIf0f ljlwåf/f b"wdf kfO{g] lhjf0f'x?sf] ;+Vofsf] klxrfg

ug]{ ul/G% . ldlylng Jn" b"wdf xfNbf b"wsf] /Ëlgnf] 

x"G% . olb b"wdf lhjf)f" ePdf pQm lhjf)f"n] lgnf] /énfO{ /Ëlxg 

kfb{% . hlt l%^f] lgnf] /Ë /Ëlxg x"G% Toltg} w]/} lhjf)f" 

To; b"wdf ePsf] dflgG% . lhjf)f"n] b"wsf] clS;hg rf¤*} 

vkt ub{%g\ / To;n] ldlylng Jn" *fO{#f]nnfO{ rfF*} l/*\o"; 

ub{% /Ëlgnf] /é/Ëlxg x"G% . 
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cfjZos pks/0fM

jf^/jfy 37 l*=;]=, lhjf)f' d'Qm l/*S^]h ^]i^ ^\o"jx?, lhjf)f" 

d'Qm 1 ld=ln= 

lkk]^, lhjf)f" d"Qm ^]i^ ^\o'jsf /j/sf ljsf{x? 

/;fogM ldlylng Jn" *fO{ #f]n . 

k/LIf0f ljlwM

b"wsf] gd"gfnfO{ /fd|/L ld;fP/ lhjf)f" d"Qm ^]i^ ^\o"jsf] 1 efu 

dfq leHg] u/L xfNg] . ^]i^^\o"jnfO{ /j/sf] lasf]{n] /fd|/L aGb 

ug]{ / ^\o"jnfO{ la:tf/} tn dfly ug]{ . o;n] ubf{ *fO{ b"wdf 

/fd|/L ldNb% . ca ^\o"jnfO{ 37 l*=;]= jf^/jfydf /fVg] . 

jf^/jfydf kfgLsf] ;tx ^\o"jdf /x]sf] ;tx eGbf clnslt dfly 

x"g" kb{% . *«fO{ k|sfz k|lt ;Dj]bgzLn x"g] x"gfn] e/;s jf^/

jfynfO{ Pp^f ljsf]{n] (fSg] / ^\o"jnfO{ klg jf^/jfydf /fVbfsf] 

;do gf]^ ug]{ . 

 Pp^f sG^«f]n ̂ \o"j lng] h;df 10 ld=ln= b"w / 1 ld=ln= 

kfgL xfNg] / ^]i^ ^\o"jnfO{ pDn]sf] kfgLdf 3 ldg]^;Dd /fVg] 

/ km]/L lr;f] kfg]{ . To;kl% ^\o"jnfO{ klg jf^/jfydf /fVg] .

x/]s cfwf #)^fdf ^\o'jx?sf] hfFr ug]{ . b"w Toltj]nf /élxg 

ePsf] dflgG% hlt a]nf ^\o"jdf /x]sf b"w 5 ld=ln= prfO{;Dd 

k"/f /élxg x"G% . cfwf #)^F;Dd klg /élxg gePsf ^]i^ 

^\o'jx?nfO{ lj:tf/} #f]K^fpg] t/ /élxg gePsf ^]i^ ^\o'jnfO{ 

;do gf]^ u/]/ h:tfsf] t:t} %f]*L lbg] . *fO{sf] /é n"Kt x"g 

nfUg] ;do #)^f#)^fdf gf]^ ug]{ .

b"wsf] u")fsf] k/LIf)f lgDg lnlvt tflnsf x]/]/ kQf nufpg] .

ldlylng Jn" l/*S;g  cjlw -#)^fdf_   b"wsf] u")f:t/

5 jf a(L       w]/} /fd|f] 
 



15

5 b]lv 4=5 #)^f      /fd|f]  
1 b]lv 2=5 #)^f     ;fdfGo
1–2 #)^F jf sd     g/fd|f]  

tflnsf @M ;"Id lhjf0f'sf] ;+Vofsf] cfwf/df b"wsf] u'0f:t/ juL{s/0f

s|=;= ;"Id lhjf)f" ;+Vof -k|lt ld=ln=_ b"wsf] u")f:t/

1 2,00,000 eGbf sd w]/} /fd|f]

2 2-10,00,000 /fd|f]

3 10-50,00,000 &Ls}

4 50,00,000 eGbf j(L g/fd|f]

tflnsf #M tfks|d / x'Id hLjf0f'sf] ;+Vof j[l3 tflnsf 

tfkqmd -18 #)^f kl%_ ;+Vof a[l$ u")fg 

0 l*u|L ;]= 1=00

5 l*u|L ;]= 1=05

10 l*u|L ;]= 1=8

15 l*u|L ;]= 10

20 l*u|L ;]= 200

25 l*u|L ;]= 1,20,00

tflnsf $ M ljsl;t d'n'sdf ;"Id lhjf0f'sf] ;+Vofsf] cfwf/df b"wsf] 
u'0f:t/ juL{s/0f / lbO{g] k|f]T;fxg tyf ;hfo /sd

>])fL ;"Id lhjf)f' ;+Vof yk cyjf #^ /sd

ljlzi^ 30,000 eGbf sd
+

k|yd 30,000 b]lv 1,00,000 0

lålto 1,00,000 b]lv 3,00,000
_

t[lto 3,00,000 eGbf a(L
_

b"wdf /];fh'/Lg -Resazurin_ /Ë kl/j{tg k/LIf0f ljwL
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of] b"wdf /x]sf] xflgsf/s ;"Id lhjf)f'sf] ;+Vof lgwf{/)f ug]{ k/LIf)f 

xf] . /];fh"/Lgsf] #f]n /fVbf b"wsf] /Ë lgnf] x"G% . b"wdf /

x]sf] ;"Id lhjf)f"x?sf] ultljwLn] ubf{ /];fh"l/gsf] /Ë #^g uO{ 

b"wsf] /Ë lgnf]af^ u'nfjLdf /ËTo; /Ë ljlxgdf kl/)ft x"G% . 

/];fh"l/gsf] /Ë kl/j{tgsf] ult ;"Id lhjf)f"x?sf] ;+Vofdf lge{/ 

ub{% . y"g]nf] tyf js]gf]{ j:t'df /x]sf No"sf];fO{^x?n] klg 

/];fh"l/gsf] /Ë #^fpg] xFbf of] k/LIf)fåf/f c;fdfGo b"w kQf 

nufpg klg d@t k"¥ofpFb% . 

;kmf b"wdf /];fh"l/gsf] #f]n /fVgfn] b"wsf] /Ë lgnf] x"G%, lgnf] 

/Ë k/LIf)f cjlw cg";f/ kl/j{tg x"Fb} hfG% /Ë cGtdf /élxg 

x"G% . b"wsf] lgnf] /Ë kl/j{tg x"g nfUg] ;dosf] cfwf/df g} 

b"wsf] u")f:t/ tyf :jR%tf lgwf{/)f ul/G% . olb b"wdf w]/} 

hLjf)f"x? %g\ eg] lgnf] /Ë rfF*} g} nf]k x"G% . 

cfjZos pks/0fx?M
1 jf^/ jfy 4 l/*S^}h ^]i^ ^\o'jx?

2 1 Pd=Pn= lkk]^ 5 10 Pd=Pn= lkk^x?

3 ns :^f]k/ -ljsf]{_  6 50 Pd=Pn= sf]gLsn KnfS;

cfjZos /;fogM /];fh'/Lg OG8Ls]^/ rSsL, l8:^Ln jf6/

k/LIf0f ljwLM 

• Ps rSsL /];fh"/LgnfO{ 50 Pd=Pn= l*:^Ln jf^/df ld;fP/ 

/];fh"/Lgsf] #f]n agfpg] .

• ;kmf ;"s]sf] l/*]S^]h ^]i^ ^\o'jdf 1 Pd=Pn= /];fh"/Lgsf] 

#f]n /fVg] / To; kl% 10 Pd=Pn= k/LIf)fsf] nflu 

%"^fO{Psf] gd"gf b"w /fVg] .

• pQm ^]i^ ^\o"jdf ns :^f]k/ -lasf]{_ nufpg] /Ëjf^/ jfydf 

37 l*=;]= df 10 ldg]^;Dd /fVg] .

• 10 ldg]^ kl% ^]i^ ^\o"jdf /x]sf] b"wsf] /Ë k/LIf)f ug]{ / 
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tn lbPsf] /Ë tflnsf;+u t'ngf ug]{ .

gd"gf b"wsf] /ËM   b"wsf] u'0f:t/

lgnf] /Ë gablnPsf] /Ë kl/j{tg gePsf] M clt pQd -Excellent_

lgnf] /Ëéaf^ uf(f sn]hLdf kl/j{tg ePsf]M pQd -Good_

uf(f sn]hLaf^ xNsf KofhLdf kl/j{tg ePsf]M ;fdfGo -Fair_

uf(f KofhLaf^ xNsf KofhLdf kl/j{tg ePsfM ;fwf/)f -Poor_

xNsf KofhLaf^ /Ë ljlxgM v/fj -Bad_

gf]6M ;fdfGo, ;fwf/0f / v/fj b"w ;+sng ul/b}g . 

b"w Joj;fodf nfu]sf ls;fgx?n] ljrf/ ug'{kg]{ s'/fx? 
• bxL /Ë lrh aGg sL^f)fx? dxTjk")f{ x"G%g\ .

• b"w ljleGg sf/)fn] b"lift x"G% .

• b"wsf] ;kmfO{df Wofg k'¥ofpg cfjZos % .

• ljleGg tl/sfn] b"wnfO{ sL^f)f"d"Qm kfg{ ;lsG% .

• b"w b"lift ePdf ls;fgn] &'nf] xfgL a]xf]g{'k%{ . 

• b"w b"x"g cl# ;kmfO{df w]/} Wofg k"¥ofpg" k%{ .

• ;kmf gu/]sf] ef¤*fdf /fv]sf] b"w vfg of]Uo x"Fb}g .

• ;xL tl/sf ckgfP/ b"wsf] ("jfgL / laqmL ljt/)f ug"{k%{ .

;kmf b"w pTkfbsx?n] hfGg'kg]{ s'/fx?
ls6f0f'x? b'O{ lsl;dsf x'G5g\M
!= kmfO{bf hgs ls6f0f' M 

bxL / lrh aGg sL^f)f" cfjZos x"G% . bxL / lrh aGg 

kmfObf hgs ls^f)f"n] d@t u%{g\ .
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@= xflgsf/s ls6f0f'M

xflgsf/s ls^f)f"sf sf/)fn] b"w uGxfp% / kmf^\% . 

xflgsf/s ls^f)f" ePsf] b"w, bxL vfPdf /f]u nfU% . xflgsf/s 

lhjf)f"x? ePsf] b"w tyf b"UwhGo kl/sf/ vf¤bf emf*f kvfnf 

nfUg ;S%, ^L=aL= x"g ;S% / /f]usf] sf/)fn] d[To' klg x"g 

;S% .

b"wdf xflgsf/ ls6f0f' s;/L k5{g\ <

• hgfj/sf] uf]j/af^ .

• aflx/sf] w"nf]af^ .

• hgfj/sf] /f}+af^ .

• kmf]x/ kfgLaf^ . 

• y"g]nf] nfu]sf] ufO{e}+;Lsf] b"w .

;kmf b"w pTkfbg s;/L ug]{ < 

• b"w b"x"Fbf /fd|/L xft w"g], /fd|/L sNrf}*f kvfNg] ug"{k%{ .

clg b"w /fVg] ef¤*f] klg ;w} ;kmf ug"{k%{ . 

• s*f a'?;n] ufO{ef};Lsf] k%f*Lsf v"§f tyf y"gsf] kmf]x/ / 

df^f] lbgx"F;kmf ug"{k%{ .

• To;} u/L y"g / sNrf}*f klg ;kmf kfgLdf lehfPsf] 

sk*fn] lehfP/ ;kmf ug"{k%{ .

• To;kl% ;"Svf sk*fn] sNrf}*f k"%\g"k%{ . 

• b"w b"x"g] JolQmn] ;do ;dodf gª sf^g" k%{ / To; 

kl% ;fj"g kfgLn] xft w"g"k%{ .

• b"w b"x"Fbf b"wn] xft lehfpg] jf b"wd} cf}nf rf]Kg" x"Fb}g . 

a? To;sf nflu t]n k|of]u ug"{k%{ . 

• b"w b"lx;s]kl% b"wnfO{ ;kmf dndnsf] sk*fn] %fg]/
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 Sofgdf vGofpg"k%{ . clg SofgnfO{ (Ssgn] %f]Kg"k%{ . 

• To;kl% ;s];Dd l%^f] b"w pTkfbs ;+:yf jf b"w a]Rg] 

&fpFdf k"¥ofpg"k%{ .

• b"x"g] ef¤*fx? b"w b"lx;s]kl% t"?Gt} ;kmf ug"{k%{ . o;f] 

gu/]df efF*fdf c*\s]sf] b"w efF*fleq} ;"S% clg To;df 

xflgsf/s ls^f)f"x? km}lnP/ b"wsf] u")f:t/nfO{ lauf%{g\ . 

• b"x b"x"g] cyjf b"w k"¥ofpg] efF*fx?df c? s"g} klg 

;fdfg /fVg] cyjf cf];f/k/f;f/ ug{ k|of]u ug"{ x"Fb}g .

• b"wdf kfgL ld;fpFg" x"Fb}g . o;f] u/]df b"w k|of]u ug{ 

nfossf] x"Fb}g .

/fd|f] tl/sfn] b"w pTkfbg ubf{ x'g] kmfO{bf
• cgfjZos ?kdf b"w gkmf^\g] .

• b"w / bxL glju|g] tyf guGxfpg] .

• b"wsf] kf}li^stTj gi^ gx"g] .

b"w pTkfbs ;xsf/L ;+:yfn] Wofg lbg'kg]{ s'/fx? 

b"w ;+sng ug]{ Sofgdf Ps hgf ls;fgsf] g/fd|f] b"w 

ld;fpFbf ;a} ls;fgx?sf] b"w b"lift x"G% . To;sf/)f k|b"lift 

b"w NofPdf lsGg" x"Fb}g . b"w lr:ofpg] s]Gb|df k"Ubf u")f:t/ 

ljlu|Pdff b"w lkmtf{ k&fO{G% . o;n] ubf{ b"w pTkfbs ;xsf/L 

;+:yfnfO{ gf]S;fg x"G% .

a]n'sLsf] b"wnfO{ ;'/lIft /fVg] tl/sf 

• b"w b"lx;s]kl% ;kmf s/fxLdf vGofpg"k%{ .

• To;kl% pdfNg"k%{ .

• clg ;kmf ;fgf] Sofgdf /fVg"k%{ .

• pQm SofgnfO{ lr;f] kfgLdf *"jfP/ /fVg] ug"{k%{.
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b"wsf] efF8f] ;kmf ug]{ / sL6f0f'/lxt kfg]{ tl/sf 

• EffF*fdf /x]sf] b"w lgvfg{sf nflu efF*f / jflN^gnfO{ ;kmf 

lr;f] kfgLn] leq aflx/ kvfNg] .

• s*f a|;, ds}sf] vf]of cyjf l#/f}nfsf] hfnf] k|of]u u/L 

efF*fsf] leqL efu tftf]kfgL / ;f]*fn] ;kmf ug]{ .

• ;kmf efF*fnfO{ ls^f)f"/lxt agfpg pDn]sf] tftf]kfgL xfNg] / 

To;nfO{ xNnfpg] .

• b"Uw pTkfbs ;++:yfsf &"nf efF*fx?nfO{ lAnlrË kfp*/ / kfgLn] 

-10 ln^/ kfgLdf 1 vfg] rDrf lAnlré kfp*/ ld;fpg]_

ls^f)f"v/lxt agfpg] .

• ls^f)f"/lxt ul/;lsPsf efF*fnfO{ #f]K^fP/ e"O{eGbf dfly a]Grdf 

/fVg] cyjf lsnfdf em")*\ofP/ /fVg] .


