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b“23C 

n!ã=…Sƒ=öS  !%K%2, ",?%ã% …="÷=ëü…%ã% ƒ=*ë=ä3 “3C!%"%ä›3G2ü“  %-%!ìëе…… ì "еë,-
*%_ *Sëü*%“2S ä%*3ìе…2S" [1], %C!=öþ"=……   *,. C%2!еK3G ƒ…=÷…,. ",2!=2 ÷=“3 …= ",*%-
…=……  !32,……,. C!%öе“S" [2]. Š%ì3 =*23=ëü…,ì G C,2=……  !%ƒ!%K*, ƒ=“%KS" ="2%ì=2,ƒ=öS_ 
C!%öе“S" -%!ì3"=……  S !е=ëSƒ=öS_ ä%*3ìе…2%%KSã3 ",?%_ ø*%ë,. 

P…“2,232%ì ì=ãS“2!=23!,, =“CS!=…23!, S ä%*2%!=…23!, (P…l`d) bS……,öü*%ã% …=öS%…=-
ëü…%ã% 2е.…S÷…%ã% 3…S"е!“,2е23 (bmŠr) !%ƒ!%Këе…= ="2%ì=2,ƒ%"=…= “,“2еì= -%!ì3"=……  
ä%*3ìе…2S",  *= !е=ëSƒ3G CSä2!,ì*3 ä%*3ìе…2%%KSã3 S…“2,2323, ƒ=KеƒCе÷3þ÷, ë%*=ëü…,L 2= 
ìе!е›е",L !е›,ì, !%K%2, *%!,“23"=÷S". b=›ë,"е ƒ…=÷е……  “е!еä ä%*3ìе…2=öS_ %!ã=…Sƒ=-
öSL…%ã% ƒ=KеƒCе÷е……  …="÷=ëü…%ã% C!%öе“3 S…“2,2323 ì=þ2ü ø=Kë%…, !%ƒC%äSë3 …="=…2=-
›е……  ä,“ö,CëS… ì=ãS“2е!“ü*%_ CSäã%2%"*,,  *S …%“ 2ü “2=…ä=!2…3 …=ƒ"3 # &“еìе“2!S"*,[. 

lе2%þ !%K%2, G ="2%ì=2,ƒ=öS  C!%öе“3 -%!ì3"=……  “еìе“2!S"%* øë .%ì !%ƒ!%K*, 
ë%*=ëü…%ã% ì%ä3ë  ="2%ì=2,ƒ%"=…%_ “,“2еì, -%!ì3"=……  "SäC%"Sä…,. ä%*3ìе…2S" P…l`d. 

oSä %K’G*2%ì ä%“ëSä›е……  !%ƒ3ìSGì% C!%öе“, -%!ì3"=……  “еìе“2!S"%* 2= ì%›ë,"S“2ü 
_. ="2%ì=2,ƒ=öS_. o!еäìе2%ì ä%“ëSä›е……  C%“2=þ2ü ƒ=“%K, “2"%!е……  ="2%ì=2,ƒ%"=…,. 
“,“2еì !е=ëSƒ=öS_ ä%*3ìе…2%%KSã3 3 ",?%ì3 …="÷=ëü…%ì3 ƒ=*ë=äS. 

“* ã%ë%"…S ƒ=ä=÷S !%K%2, "SäìS2,ì% !%ƒ!%K*3 ë%*=ëü…,. ƒ=“%KS" ="2%ì=2,ƒ%"=…%ã% -%-
!ì3"=……  !%ƒC%äSë3 …="=…2=›е……  3 C!%öе“S "еäе……  ä%*3ìе…2%%KSã3 P…l`d, 3 2%ì3 ÷,“-
ëS, !%ƒ!%K*3 K=ƒ, ä=…,. äë  ƒKе!е›е……  %Cе!=2,"…%_ S…-%!ì=öS_ 2= !%ƒ!%K*3 ìе2%äS" !е=-
ëSƒ=öS_ ="2%ì=2,ƒ%"=…,. C!%öе“S". 

1. p%ƒ!%K*= ìе2%ä3 ="2%ì=2,ƒ%"=…%ã% -%!ì3"=……  “еìе“2!S"%*  
2= ì%äеëS ="2%ì=2,ƒ%"=…%_ “,“2еì, L%ã% !е=ëSƒ=öS_ 

qе!еä C%÷=2*%",. 3ì%" “2"%!е……  ="2%ì=2,ƒ%"=…%_ “,“2еì, !%ƒC%äSë3 …="=…2=›е……  
P…“2,2323 ì=ãS“2!=23!,, =“CS!=…23!, 2= ä%*2%!=…23!, bmŠr S -%!ì3"=……  "SäC%"Sä…%_ 
ä%*3ìе…2=öS_, “C! ì%"=…%_ …= %!ã=…Sƒ=öSL…е ƒ=KеƒCе÷е……  …="÷=ëü…%ã% C!%öе“3, "=›ë,"%ã% 
ƒ…=÷е……  …=K3"=G “Cеö,-S*= !%ƒ!%K*, S…ä,"Sä3=ëü…,. Cë=…S" ì=ãS“2!=…2S", =ä=C2%"=…,. 
ä% ",ì%ã a%ë%…“ü*%ã% C!%öе“3. Š=*S Cë=…, =*3ì3ëþþ2ü Kë%*, %K%"’ ƒ*%",. ä,“ö,CëS…, 
Kë%*, ä,“ö,CëS… "Sëü…%ã% ",K%!3 “23äе…2S",  *S, 3 “"%þ ÷е!ã3, -%!ì3þ2ü ì%ä3ëü…е ƒ=Kеƒ-
Cе÷е……  S…2еã!=ëü…,. ä,“ö,CëS… "SäC%"Sä…,. “CеöS=ëü…%“2еL =“CS!=…23!,. 

n*!еì% “ëSä "Säƒ…=÷,2, …е%K.Sä…S“2ü "ƒ=Gì%3ƒã%ä›е……  .=!=*2е!…,. C=!=ìе2!S" !%ƒ!%-
Këþ"=…%_ “,“2еì, ƒ …= "…%þ ƒ=ã=ëü…%þ ="2%ì=2,ƒ%"=…%þ “,“2еì%þ "еäе……  ä%*3ìе…2=öS_ 
P…l`d, ?% ƒ3ì%"ëþG ì%›ë,"S“2ü “CSëü…%ã% ",*%!,“2=……  ƒ=ã=ëü…,. K=ƒ ä=…,. (ad) 3 
C!%öе“S ",K%!3 C%2!SK…%_ S…-%!ì=öS_. pе=ëSƒ=öS  C%÷=2*%",. 3ì%" “2"%!е……  ="2%ì=2,ƒ%-
"=…%_ “,“2еì, Cе!еäK=÷=G !%ƒ!%K*3 2= ",*%!,“2=……  %*!еì%ã% ì%ä3ë  ="2%!,ƒ=öS_ *%!,“-
23"=÷S" ƒ ìе2%þ C%ä=ëüø%_ C!%ã!=ì…%_ CSä2!,ì*, !Sƒ…,. !е›,ìS" !%K%2,. o!%öеä3!= ="-
2%!,ƒ=öS_ ƒ=KеƒCе÷3G2ü“  Säе…2,-S*=öSL…,ì, ä=…,ì, *%!,“23"=÷=,  *S ƒKе!Sã=þ2ü“  " 
2=Kë,öS &qе*!е2=!S[ ƒ=ã=ëü…%_ K=ƒ, ä=…,.. 

l%äеëü !%ƒ!%Këþ"=…%_ “,“2еì, (!,“. 1) C!еƒе…23G “"%G “2!3*23!…е CSäC%! ä*3"=……  
="2%ì=2,ƒ%"=…SL “,“2еìS "еäе……  ä%*3ìе…2%%KSã3 P…l`d. 

                                       
 I q. b. ~.,ì÷3*, q. b. aе"ƒ, q. l. a3!Kеë%, n. b. dì,2!,ø,…, P. n. )е!…%"=, 2009 
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p,“. 1. l%äеëü ="2%ì=2,ƒ%"=…%_ “,“2еì, -%!ì3"=……  “еìе“2!S"%* 

l%äеëü "Sä%K!=›=G _. -3…*öS%…=ëü…,L "ƒ=Gì%ƒ"’ ƒ%* 2= ì%›ë,"S“2ü 3ƒã%ä›е…%ã% ",-
*%!,“2=……  “CSëü…,. !е“3!“S". l%ä3ëü CSä2!,ì*, S…2е!-еL“3 *%!,“23"=÷= ƒ= %2!,ì=…,ì, 
"Sä ì%ä3ë  ="2%!,ƒ=öS_ C!="=ì, ä%“23C3 ƒ=KеƒCе÷3G ì%›ë,"S“2ü ""еäе……  C%2!SK…%_ S…-%!-
ì=öS_; ",ƒ…=÷е……  C%ø3*%",. C=!=ìе2!S" S…-%!ì=2,"…,. ƒ=C,2S"; "Sä%K!=›е…… , ƒKе!е-
›е…… , ä!3* ÷, ",ä=ëе……  %-%!ìëе…,. ä%*3ìе…2S". 

m= "…е S…-%!ì=öSL…е ƒ=KеƒCе÷е……  “,“2еì, ƒKе!Sã=G2ü“  " ad Access, ä%  *%_ KеƒC%“е-
!еä…SL ä%“23C ì=G =äìS…S“2!=2%!. e*“C%!2/SìC%!2 ä=…,. ƒäSL“…þG2ü“  øë .%ì C%ø3*3 
Säе…2,-S*%"=…%ã% *%ä3 !%K%÷%ã% …="÷=ëü…%ã% Cë=…3 ƒ= …%ìе!%ì “CеöS=ëü…%“2S, äë   *%_ 
ä%ƒ"%ëе…= ì%ä,-S*=öS . 

m=“23C…,ì *!%*%ì G "Sä*!,22  ë%*=ëü…%_ K=ƒ, ä=…,., “2"%!е…%_ " Excel, 2= …=ë=ã%-
ä›е……  ƒ"’ ƒ*S" ìS› %*!еì,ì, 2=Kë,ö ì,. g=C,“ S ƒ÷,23"=……  S…-%!ì=öS_ !е=ëSƒ%"=…% ƒ= 
Gä,…,ì, äë  "“S. 2=Kë,öü 3…S-S*%"=…,ì ø=Kë%…%ì, *%2!,L "*ëþ÷=G C%Cе!еä…SL "SäKS! 
ä=…,. 2= *%CSþ"=……  _. 3 !%K%÷3 2=Kë,öþ &qеìе“2!S"*=[ ë%*=ëü…%_ ad,  *= G %“…%"…,ì 
ä›е!еë%ì S…-%!ì=öSL…%ã% ƒ=KеƒCе÷е……  C!%öе“3 -%!ì3"=……  *S…öе",. ä%*3ìе…2S", ?% 
"Sä%K!=›=þ2ü !еƒ3ëü2=2, ìS›*=-еä!=ëü…%ã% !%ƒC%äSë3 …="=…2=›е……  ä,“ö,CëS… ì=ãS“2е!-
“ü*%_ CSäã%2%"*,. q2!3*23!= K=ƒ, ä=…,. ë%*=ëü…%_ ="2%ì=2,ƒ%"=…%_ “,“2еì, -%!ì3"=……  
“еìе“2!S"%* (!,“. 2.) C!еƒе…23G !е=ëSƒ=öSþ …,ƒ*, "ƒ=Gì%ƒ"’ ƒ*S" S…-%!ì=öSL…,. 2=Kë,öü. 

o!%öеä3!= *%!еã3"=……  2= -%!ì3"=……  ä=…,. “еìе“2!S"%* ƒäSL“…þG2ü“  ƒ= =ëã%!,2ì%ì: 
1. `*2,"=öS  -%!ì,. 
2. o%÷=2*%"е %÷,?е……  2е*“2%",. C%ëS" -%!ì,. 
3. o%ø3* 3“S. ä,“ö,CëS… ƒ %ä…=*%",ì, *%ä=ì, 3 K=ƒS ä=…,. ƒ=ã=ëü…%_ “,“2еì,. 
4. g=C,“ 3 ë%*=ëü…3 ad …=ƒ" ä,“ö,CëS… %K!=…%_ *=-еä!, 2= ƒKе!е›е……  ! ä*S" äë  ƒ=-

KеƒCе÷е……  ø",ä*%ã% ä%“23C3 ä% ä=…,.. 
5. b,*%…=……  %Cе!=öS_ Cе!е*%ä3"=……  ö,-!%"%ã% *%ä3 " “,ì"%ëü…,L äë  %C,“3 Kë%*S". 
6. b,*%…=……  %Cе!=öS_ Cе!е*%ä3"=……  ö,-!%"%ã% *%ä3 " “,ì"%ëü…,L äë  %C,“3 ö,*ëS". 
7. o%ø3* ",*ë=ä=÷S" 2= ",KS! Sƒ ƒ=ã=ëü…%_ ad _. Säе…2,-S*=öSL…%_ S…-%!ì=öS_. 
8. g=C,“ %K!=…%_ S…-%!ì=öS_ 3 2=Kë,öþ &“еìе“2!S"*,[ ë%*=ëü…%_ ad. c!3C3"=……  

ä,“ö,CëS…. 
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p,“. 2. q2!3*23!= K=ƒ, ä=…,. ë%*=ëü…%_ ="2%ì=2,ƒ%"=…%_ “,“2еì, 

l%ä3ëü -%!ì3"=……  “еìе“2!S"%* (ä,". !,“. 1) !е=ëSƒ3G C!%öеä3!3 %-%!ìëе……  ƒ"S2…,. 
ä%*3ìе…2S" …= %“…%"S ",*%!,“2=……  “-%!ì%"=…%_ ad ë%*=ëü…%_ “,“2еì, øë .%ì Cе!е…е-
“е……  C%2!SK…%_ S…-%!ì=öS_ ƒ K=ƒ, ä=…,. 3 ø=Kë%… ƒ"S2…%_ -%!ì,. o!%öе“ “3C!%"%ä›3G2ü-
“  ",ä=ëе…… ì ƒ ë%*=ëü…%_ ad "Sä2"%!е…%_ 3 -%!ì=. S…-%!ì=öS_, ?% ",*ëþ÷=G ì%›ë,-
"S“2ü __ C%"2%!…%ã% C%ì,ë*%"%ã% ",*%!,“2=…… . 

nCе!=öS  C%÷=2*%"%_ S…SöS=ëSƒ=öS_ ƒ"S2…%_ -%!ì, C%ë ã=G 3 ",*%…=……S: 
# C!%öеä3!, %÷,?е……  "ìS“23 2е*“2%",. C%ëS" -%!ì,; 
# C!%öеä3!, ƒ=C%"…е……  …%ìе!…%_ Säе…2,-S*=öSL…%_ S…-%!ì=öS_ 3 ƒ"S2…SL -%!ìS (…%ìе! 

“еìе“2!S"*,, *=-еä!, 2%?%); 
# C!%öеä3!, ƒ=C%"…е……  "ìS“23 -%!ì, ä=…,ì,, %K!=…,ì, ƒ ",C=ä…,. “C,“*S" ìе…þ, 

 *S ="2%ì=2,÷…% -%!ì3þ2ü“  ƒ ad ë%*=ëü…%_ “,“2еì,, "!=.%"3þ÷, …= "…S“2ü ä%ƒ"%ëS" 
(%2!,ì=…,. "Sä ì%ä3ë  ="2%!,ƒ=öS_) …= ì%ä,-S*=öSþ "*=ƒ=…,. …%ìе!S" “CеöS=ëü…%“2еL. 

g=3"=›,ì%, ?% 3“S %Cе!=öS_ *%!еã3"=…… , ƒìS…,, ",ä=ëе……  ÷, ƒKе!е›е……  %…%"ëе…%_ S…-
-%!ì=öS_ C!%"%ä 2ü“  ë,øе 3 ad ë%*=ëü…%_ “,“2еì,. a3äü- *S ì%ä,-S*=öSL…S ƒìS…, K=ƒ, 
ä=…,. ƒ=ã=ëü…%_ ="2%ì=2,ƒ%"=…%_ “,“2еì, "еäе……  ä%*3ìе…2%%KSã3 P…l`d, ",*ë,*=…S ë%*=-
ëü…%þ “,“2еì%þ -%!ì3"=……  “еìе“2!S"%*, ì%›ë,"S ",*ëþ÷…% " !е›,ìS =äìS…S“2!=2%!=. 

2. pе=ëSƒ=öS  -3…*öS%…=ëü…,. ì%›ë,"%“2еL ë%*=ëü…%_ ="2%ì=2,ƒ%"=…%_  
“,“2еì, -%!ì3"=……  “еìе“2!S"%* 

d%ƒ"Së *%!,“23"=÷3 (“е*!е2=!þ *=-еä!,) …= ƒ=C%"…е……  -%!ì “еìе“2!S"%* 3 “е!еä%",?S 
ë%*=ëü…%_ ="2%ì=2,ƒ%"=…%_ “,“2еì, …=ä=G2ü“  ì%ä3ëеì ="2%!,ƒ=öS_ øë .%ì Säе…2,-S*=öS_ Sìе-
…S 2= C=!%ëþ (!,“. 3). c!=-S÷…= ì%äеëü C!%öе“3 !е=ëSƒ=öS_ -3…*öS%…=ëü…,. ì%›ë,"%“2еL 
“,“2еì, (!,“. 4) "Sä%K!=›=G =ëã%!,2ìSƒ%"=…S !е›,ì, __ !%K%2,. 

`"2%!,ƒ=öS  *%!,“23"=÷=  * “е*!е2=!  *%…*!е2…%_ *=-еä!, (ä,". !,“. 3) ƒ=KеƒCе÷3G L%ì3 
%Kìе›е…,L ä%“23C ä% S…-%!ì=öSL…,. !е“3!“S" ƒ=ã=ëü…%_ ad 3 !е›,ìS *%CSþ"=…… . b,*%…=…-
…  “,“2еì…%_ C!%öеä3!, &o%Cе!еä…G ƒ="=…2=›е…… [ !е=ëSƒ3G -S*“%"=…,L ä%“23C *%!,“23"=÷= 
ä% ä=…,. C!% ",*ë=ä=÷S" *%…*!е2…%_ *=-еä!, (ƒ= “,“2еì…%-Säе…2,-S*=öSL…,ì, …%ìе!=ì, *=-
-еä!, (Y“ 1) 2= …="÷=ëü…,. Cë=…S" “CеöS=ëü…%“2еL (Y“ 2),  *S %K“ë3ã%"3G *=-еä!=), ƒ ìе2%þ 
…=C%"…е……  ë%*=ëü…%_ ad %Cе!=2,"…%þ S…-%!ì=öSGþ, …е%K.Sä…%þ äë  -%!ì3"=……  ƒ"S2…,. 
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-%!ì ä%*3ìе…2S". 

 

p,“. 3. x=Kë%… “2%!S…*, ="2%!,ƒ=öS_ *%!,“23"=÷S" “,“2еì, 

o!%öе“ -%!ì3"=……  “еìе“2-
!S"*, C%2!еK3G ƒ=C%"…е……  "S-
ëü…,. C%ëS" ø=Kë%…3 ä%*3ìе…-
2= S…-%!ì=öSGþ ƒ ",C=ä…,. 
“C,“*S" ìе…þ,  *S Sëþ“2!3þ2ü 
!е“3!“, ë%*=ëü…%_ K=ƒ, ä=…,. 
(!,“. 5). dS=ë%ã%",L !е›,ì 
Cе!еäK=÷е…% ë,øе äë  ""еäе…-
…  …%ìе!3 2!,ìе“2!3 (Y* 3), 
Säе…2,-S*=öSL…%ã% …%ìе!3 Kë%-
*3 ä,“ö,CëS… (Y* 4), …%ìе!3 
=3ä,2%!S_ (Y* 5), äе Cë=…3G2ü-
“  C!%"%ä,2, ƒ=… 22 , 2= …%-
ìе!S" “CеöS=ëü…%“2еL ì=ãS“2!=-
…2S" (Y* 6), *%2!S ","÷=þ2ü 
ä=…3 ä,“ö,CëS…3 (!,“. 4). g=-
3"=›,ì%, ?% C!%öе“ Säе…2,-S-
*=öS_ ì=ãS“2!=…2S" Cе!еäK=÷=G 
S…-%!ì=öSL…е %C!=öþ"=……  %K-
!=…%_ “CеöS=ëü…%“2S 3 C%“ëSä%-
"…%ì3 !е›,ìS. 

r C!%ã!=ì…,. ƒ=“%K=. ="2%ì=2,ƒ%"=…%ã% %-%!ìëе……  ä%*3ìе…2=öS_ “,“2еì…% !е=ëSƒ%"=-
…= ì%›ë,"S“2ü *%!еã3"=……  !%K%÷%ã% …="÷=ëü…%ã% Cë=…3 %K!=…%_ “CеöS=ëü…%“2S (!,“. 6) " 
!=ì*=. ë%*=ëü…%_ K=ƒ, ä=…,.. 
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p%ƒ!%Këе…= ë%*=ëü…= ="2%ì=2,ƒ%"=…= “,“2еì= !%ƒC%äSë3 *=-еä!=ëü…%ã% …="=…2=›е……  
ä,“ö,CëS… ì=ãS“2е!“ü*%_ CSäã%2%"*, !е=ëSƒ%"=…= " !=ì*=. “2!3*23!, ƒ=ã=ëü…%_ ="2%ì=2,ƒ%-
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",K%!3, “CеöS=ëü…,. (%!SG…2%"=…,. …= CSäã%2%"*3 -=.S"öS" ƒ= …=C! ì*=ì, "SäC%"Sä…,. 
“CеöS=ëü…%“2еL =“CS!=…23!,). g=“%K, “,“2еì…%ã% ƒ=.,“23 S…-%!ì=2,"…,. ä=…,. !е=ëSƒ%"=-
…S " ì%ä3ëS ="2%!,ƒ=öS_ C!=" *%!,“23"=÷S", *%2!,L ",ƒ…=÷=G S =*2,"Sƒ3G "SäC%"Sä…S C!%ã!=-
ì…S !е“3!“,, “C! ì%"=…S …= ƒ=KеƒCе÷е……  CSä2!,ì*, *%!,“23"=öü*%ã% 2= =äìS…S“2!=2,"…%ã% 
!е›,ìS" !%K%2, “,“2еì,. 
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