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1. ȼɑɏɟɗɔɜɚɎɌəɔɑ ɜɧɍɚɗɚɎɝɞɎɌ  

ɔ  

ɟɛɜɌɎɗɑəɔɑ ɓɌɛɌɝɌɘɔ 



 

ʈʳʙʦʣʦʚʩʪʚʦ 

ʇʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʟʘʧʘʩ 

ʂʦʩʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʟʘʧʘʩ 

 

ʉʝʣʝʢʪʠʚʥʦʩʪʴ 

 

ɺʳʣʦʚ 

 

ʉʥʠʞʝʥʠʝ 

ʚʝʣʠʯʠʥʳ ʟʘʧʘʩʘ 

ʉʥʠʞʝʥʠʝ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ 

ʋʚʝʣʠʯʝʥʠʝ ʪʝʤʧʦʚ 

ʨʦʩʪʘ ʠ ʧʦʣʦʚʦʛʦ  

ʩʦʟʨʝʚʘʥʠʷ 

ʉʥʠʞʝʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʩʤʝʨʪʥʦʩʪʠ 

 

"ʆʤʦʣʦʞʝʥʠʝ" 

ʟʘʧʘʩʘ 

Ȯɗɔɫəɔɑ ɛɜɚɘɧɝɗɌ əɌ ɝɚɝɞɚɫəɔɑ ɓɌɛɌɝɌ  



ȸɑɜɧ ɜɑɏɟɗɔɜɚɎɌəɔɫ ɜɧɍɚɗɚɎɝɞɎɌ 

ʆʧʪʠʤʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ: 

 
Åʆɼʋ; 

 

Åɼʇʋ. 

ʂʦʥʩʝʨʚʘʪʠʚʥʳʝ ʤʝʨʳ: 
 

Åʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʨʘʟʤʝʨ 

ʚʳʣʘʚʣʠʚʘʝʤʳʭ ʦʩʦʙʝʡ (ʧʨʦʤʳʩʣʦʚʘʷ 

ʤʝʨʘ) ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ; 

Åʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʧʨʠʣʦʚ  

ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦ- 

ʚʘʥʥʳʭ ʧʨʦʤʳʩʣʘʭ; 

Åʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʧʨʠʣʦʚ  

ʦʩʦʙʝʡ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ, ʥʝ ʜʦʩʪʠʛ- 

ʰʠʭ ʧʨʦʤʳʩʣʦʚʦʛʦ ʨʘʟʤʝʨʘ; 

Åʟʘʧʨʝʪʥʳʝ ʤʝʩʪʘ ʠ ʨʘʡʦʥʳ ʣʦʚʘ; 

Åʟʘʧʨʝʪʥʳʝ ʩʨʦʢʠ ʣʦʚʘ; 

Åʟʘʧʨʝʪʥʳʝ ʦʨʫʜʠʷ ʠ ʩʧʦʩʦʙʳ ʣʦʚʘ. 



 

ʆɼʋi  = ʉ =  const 

 

ʆɼʋi  =  Frec  Bi  ,          Frec = const 

 

 

ʆɼʋi  =  Freci  Bi  ,          Freci = f(Bi) 

         

ȻɜɌɎɔɗɌ ɜɑɏɟɗɔɜɚɎɌəɔɫ ɛɜɚɘɧɝɗɌ (ȻȼȻ) 



Ϧˬ͔͙͚ͫͭ͟Ϧ ͙ͭͨ 

 ͯ ͍͔͙ͨͪ͊ͤ͡Ύ 
ˢ͙͍͒͊ͨͭͤ·͚ ͙ͭͨ 
͍͔͙ͯͨͪ͊ͤ͡Ύ 

͍͔͙͔̂ͨͪ͊ͤ͡  ͫ ͺ͙͙ͫͪͦ͟-
͍͊ͤͤ·ͣ ͤ͊͘;͔͙͔ͤͣ ͍ͯͨͪ͊-
͡ΎΌ΅͔͎ͦ ͨ ͔͊ͪ͊ͣͭͪ͊:  

˻˨̂ Ґ const 

͍͔͙͔̂ͨͪ͊ͤ͡  ͫ ͚ͦ͋ͪ͊ͭͤͦ 
͍ͫΎ͘ΈΌ ͨ ͦͫͦͫͭͦΎ͙ͤΌ ͊ͨ͊͘-
ͫ:͊ 

˻˨(̂i) = Frec B(i), 
Frec = const. 

͍͔͙͔̂ͨͪ͊ͤ͡ ͫ ͙͔͚ͯͫͤͤͦ͡ 
͚ͦ͋ͪ͊ͭͤͦ ͍ͫΎ͘ΈΌ ͨͦ ͫͦͫͭͦ-
Ύ͙ͤΌ ͊ͨ͊ͫ͊͘Υ 

˻˨(̂i) = Frec(i)  B(i), 

Frec(i) = f (B(i)) 

͙́ͨ· ͍͔͙ͯͨͪ͊ͤ͡Ύ 

Ⱦɔɛɧ ɟɛɜɌɎɗɑəɔɫ 



2. ȶɚəɢɑɛɢɔɫ MSY 



a 

ʂ ʂ ʂ 
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t Y(N) 0 0 0 

ɉɎɚɗɪɢɔɫ ɝɚɝɞɚɫəɔɫ ɓɌɛɌɝɌ ɝ əɔɒəɑɕ ɖɜɔɞɔɣɑɝɖɚɕ ɣɔɝɗɑəəɚɝɞɨɪ  
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0 0 0 
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Y(N) t 

ɉɎɚɗɪɢɔɫ ɝɚɝɞɚɫəɔɫ ɓɌɛɌɝɌ ɍɑɓ əɔɒəɑɕ ɖɜɔɞɔɣɑɝɖɚɕ ɣɔɝɗɑəəɚɝɞɔ  
(ʈʠʟʥʠʯʝʥʢʦ,2003) 
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Ȯɗɔɫəɔɑ ɛɜɚɘɧɝɗɌ əɌ ɟɝɞɚɕɣɔɎɚɝɞɨ ɓɌɛɌɝɌ ɛɜɔ çɒɑɝɞɖɚɘè  

ɟɛɜɌɎɗɑəɔɔ  (C = const): Ɍ) Ƚ=0, b)  < MSY, c) C=MSY 
( ʈʠʟʥʠʯʝʥʢʦ,2003 ) 



3. ȶɚəɢɑɛɢɔɫ ɛɜɑɐɚɝɞɚɜɚɒəɚɏɚ  ɛɚɐɡɚɐɌ 



ȺɝəɚɎəɧɑ ɔɝɞɚɣəɔɖɔ əɑɚɛɜɑɐɑɗɑəəɚɝɞɔ 

�ƒʆʰʠʙʢʘ ʥʘʙʣʶʜʝʥʠʷ  (ʦʰʠʙʢʘ ʚʳʙʦʨʢʠ, ʦʰʠʙʢʘ 
ʠʟʤʝʨʝʥʠʷ) 

 

�ƒʆʰʠʙʢʘ ʤʦʜʝʣʠ  (ʦʰʠʙʢʘ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʦʰʠʙʢʘ 
ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ) 

 

�ƒʆʰʠʙʢʘ ʧʨʦʮʝʩʩʘ  (ʨʘʩʭʦʞʜʝʥʠʝ ʤʦʜʝʣʴʥʦʡ 
ʜʠʥʘʤʠʢʠ ʟʘʧʘʩʘ ʩ ʬʘʢʪʠʯʝʩʢʦʡ) 

 

�ƒʆʰʠʙʢʘ ʠʩʧʦʣʥʝʥʠʷ (ʩʦʟʥʘʪʝʣʴʥʦʝ ʠʣʠ ʚʳʥʫʞʜʝʥʥʦʝ 
ʥʝʠʩʧʦʣʥʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʣʦʚʫ) 


