
ʂʦʨʨʝʢʪʫʨʥʘʷ ʧʨʦʙʘ (ʪʝʩʪ ɹʫʨʜʦʥʘ) 

 

ʎʝʣʴ: 
ʄʝʪʦʜʠʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʮʝʥʢʠ ʦʙʲʝʤʘ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʥʠʤʘʥʠʷ.              

ʄʘʪʝʨʠʘʣ: 

ɹʣʘʥʢ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ. 

 

 ʊʝʩʪ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʙʣʘʥʢʦʚ ʩ ʨʷʜʘʤʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʣʫʯʘʡʥʦʤ ʧʦʨʷʜʢʝ ʙʫʢʚ 

(ʮʠʬʨ, ʬʠʛʫʨ), ʠʣʠ ʛʘʟʝʪʥʳʡ ʪʝʢʩʪ. ʀʩʧʳʪʫʝʤʳʡ, ʧʨʦʩʤʘʪʨʠʚʘʷ ʙʣʘʥʢ, ʨʷʜ ʟʘ ʨʷʜʦʤ, ʚʳʯʸʨʢʠʚʘʝʪ 

ʫʢʘʟʘʥʥʳʝ ʚ ʠʥʩʪʨʫʢʮʠʠ ʙʫʢʚʳ ʠʣʠ ʟʥʘʢʠ.  

 ʀʥʩʪʨʫʢʮʠʷ ˉ1: çʅʘ ʙʣʘʥʢʝ ʩ ʙʫʢʚʘʤʠ ʚʳʯʝʨʢʥʠʪʝ, ʧʨʦʩʤʘʪʨʠʚʘʷ ʨʷʜ ʟʘ ʨʷʜʦʤ, ʚʩʝ ʙʫʢʚʳ çʀè. ʏʝʨʝʟ 

ʢʘʞʜʳʝ 30 ʩʝʢ ʧʦ ʢʦʤʘʥʜʝ çʩʪʦʧè ʦʪʤʝʪʴʪʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʯʝʨʪʦʡ ʪʦ ʤʝʩʪʦ ʙʣʘʥʢʘ, ʛʜʝ ɺʘʩ ʟʘʩʪʘʣʘ ʵʪʘ 

ʢʦʤʘʥʜʘ. ɺʨʝʤʷ ʨʘʙʦʪʳ 3 ʤʠʥ. 

 ʀʥʩʪʨʫʢʮʠʷ ˉ2: çʅʘ ʙʣʘʥʢʝ ʤʳʩʣʝʥʥʦ ʦʪʯʝʨʢʥʠʪʝ ʧʝʨʚʳʡ ʨʷʜ. ɺʘʰʘ ʟʘʜʘʯʘ ï ʧʨʦʩʤʘʪʨʠʚʘʷ ʨʷʜʳ ʟʥʘʢʦʚ 

ʩʣʝʚʘ ʥʘʧʨʘʚʦ, ʚʳʯʸʨʢʠʚʘʪʴ ʪʝ ʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʧʝʨʚʳʤʠ ʚ ʨʷʜʫ. ʉʪʘʨʘʡʪʝʩʴ ʨʘʙʦʪʘʪʴ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ. 

ɺʨʝʤʷ ʨʘʙʦʪʳ 5 ʤʠʥ.è  

ʀʥʩʪʨʫʢʮʠʷ ˉ 3: çʅʘ ʙʣʘʥʢʝ ʩ ʙʫʢʚʘʤʠ ʚʳʯʝʨʢʥʠʪʝ, ʧʨʦʩʤʘʪʨʠʚʘʷ ʨʷʜ ʟʘ ʨʷʜʦʤ, ʚʩʝ ʙʫʢʚʳ çʀè ʠ ʦʙʚʝʜʠʪʝ 

ʢʨʫʞʢʦʤ ʚʩʝ ʙʫʢʚʳ çɸè. ʏʝʨʝʟ ʢʘʞʜʳʝ 60 ʩʝʢ ʧʦ ʢʦʤʘʥʜʝ çʩʪʦʧè ʦʪʤʝʪʴʪʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʯʝʨʪʦʡ ʪʦ ʤʝʩʪʦ 

ʙʣʘʥʢʘ, ʛʜʝ ɺʘʩ ʟʘʩʪʘʣʘ ʵʪʘ ʢʦʤʘʥʜʘ. ɺʨʝʤʷ ʨʘʙʦʪʳ 5 ʤʠʥ. 

 

 

 ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ (ʚʘʨʠʘʥʪ 1): ʬʦʨʤʫʣʘ ʜʣʷ ʦʮʝʥʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ: ʂ = ʉ*ʉ/n ʠʣʠ ʂ = ʉ /n; 

C ï ʯʠʩʣʦ ʧʨʦʩʤʦʪʨʝʥʥʳʭ ʩʪʨʦʢ, n ï ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ (ʧʨʦʧʫʩʢʦʚ, ʦʰʠʙʦʯʥʳʭ ʟʘʯʸʨʢʠʚʘʥʠʡ). ʌʦʨʤʫʣʘ 

ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʥʠʤʘʥʠʷ:  

ɸ = S/t (ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʢʘʜʞʳʝ 60 ʩʝʢ); A ï ʪʝʤʧ ʚʳʧʦʣʥʝʥʠʷ, S ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʩʤʦʪʨʝʥʥʳʭ ʙʫʢʚ, t ï 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ. 

 ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʠʷ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ çʛʨʘʬʠʢ ʠʩʪʦʱʘʝʤʦʩʪʠè ʟʘ ʢʘʞʜʳʡ ʠʥʪʝʨʚʘʣ, ʦʪʨʘʞʘʶʱʠʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʥʠʤʘʥʠʷ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʜʠʥʘʤʠʢʝ.  

 ʅʦʨʤʘ: ʦʙʲʸʤʘ ï 850 ʟʥʘʢʦʚ ʠ ʙʦʣʴʰʝ, 

               ʢʦʥʮʝʥʪʨʘʮʠʠ ï 5 ʦʰʠʙʦʢ ʠ ʤʝʥʝʝ. 

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ (ʚʘʨʠʘʥʪ 2): ʇʦ ʰʘʙʣʦʥʫ ʧʨʦʚʝʨʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ, ʜʦʧʫʱʝʥʥʳʭ 

ʠʩʧrʪʫʝʤʳʤ. ʇʦʜʩʯʠʪʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʩʤʦʪʨʝʥʥʳʭ ʟʥʘʢʦʚ. ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʥʜʝʢʩ 

ʙʝʟʦʰʠʙʦʯʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʜʝʣʘʥʥʳʭ ʦʰʠʙʦʢ ʢ ʢʦʣʠʯʝʩʪʚʫ 

ʧʨʦʩʤʦʪʨʝʥʥʳʭ ʟʥʘʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʝʨʷʶʪʩʷ ʩ ʪʘʙʣʠʮʝʡ 

ʊʘʙʣʠʮʘ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ: 

      ʆʙʲʝʤ             

ʈʘʙʦʪʦʩʧʦʩʦʙʥʦ 

ʩʪʴ  (ʢʦʣ-ʚʦ 

ʟʥʘʢʦʚ)       

ʂʦʥʮʝʥʪʨʘʮʠʷ    

  ɹʝʟʦʰʠʙʦʯʥʦʩʪʴ

  

 (ʢʦʣ-ʚʦ ʦʰʠʙʦʢ) 

ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʀʥʜʝʢʩ 

ʙʝʟʦʰʠʙʦʯʥʦʩʪʠ 

ʆʪʣʠʯʥʦ               

      
917  ʠ  > 5 ʠ < ʆʪ 0 ʜʦ 0,005 

ʍʦʨʦʰʦ      916 - 764  6 ï15 ʆʪ 0,006 ʜʦ 0,019 

ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴ

ʥʦ                763 -  590 
16 ï 24 

 

ʆʪ 0,0018 ʜʦ 

0,040 

   ʅʝʫʜʦʚʣʝʪʚʦʨʠ

ʪʝʣʴʥʦ           589 ʠ < 25 ʠ >  0,041 ʠ ʙʦʣʝʝ 

 

 

 

 



ʉʊʀʄʋʃʔʅʓʁ ʄɸʊɽʈʀɸʃ 
ʉ ʋ ɸ ɺ ʉ ʍ ɽ ɺ ʀ ʍ ʅ ɸ ʀ ʉ ʅ ʍ ɺ ʂ ʉ ʅ ɸ ʀ ʉ ɺ ʍ ɺ ʍ ɽ ʅ ɸ ʀ ʉ ʅ ɽ ɺ ʍ ɸ ʀ ɺ ʅ 
ʍ ʀ ɺ ʉ ʅ ɸ ɹ ʉ ɸ ɺ ʉ ʅ ɸ ɽ ʂ ɽ ɸ ʍ ɺ ʂ ɽ ʉ ɺ ʉ ʅ ɸ ʀ ʉ ɸ ʀ ʉ ɸ ɺ ʍ ɺ ʂ ʀ ʍ ʀ ʉ  
ʍ ɺ ʍ ɽ ʂ ɺ ʍ ʀ ɺ ʍ ɽ ʀ ʉ ʅ ɽ ʀ ʅ ɸ ʀ ɽ ʅ ʂ ʍ ʂ ʀ ʂ ʍ ɽ ʂ ɺ ʂ ʀ ʉ ɺ ʍ ʀ ʍ ɸ ʂ ʍ 
ʅ ʉ ʂ ɸ ʀ ʉ ɺ ɽ ʂ ɺ ʍ ʅ ɸ ʀ ʉ ʅ ʍ ɽ ʂ ʍ ʅ ʉ ʀ ɸ ʍ ʂ ʉ ʂ ɺ ʍ ʂ ɺ ʅ ɸ ɺ ʉ ʀ ʉ ʅ ɸ 
ʀ ʂ ɸ ɽ ʂ ʂ ʀ ʉ ʅ ɸ ʀ ʂ ʍ ɽ ʍ ɽ ʀ ʉ ʅ ɸ ʍ ʂ ɽ ʂ ʍ ɺ ʀ ʉ ʅ ɸ ʀ ʍ ɺ ʀ ʂ ʍ ʉ ʅ ɸ ʀ 
ʉ ɺ ʅ ʂ ʍ ɸ ɺ ʀ ʉ ʅ ɸ ʍ ɽ ʂ ɽ ʍ ʉ ʅ ɸ ʂ ʉ ɺ ɽ ɽ ɺ ɽ ɸ ʀ ʉ ʅ ɸ ʉ ʅ ʂ ʀ ɺ ʂ ʍ ʂ ɽ 

ʂ ʅ ɺ ʀ ʉ ʅ ʂ ʍ ɺ ɽ ʍ ʉ ʅ ɸ ʉ ʂ ɽ ʉ ʅ ʂ ʅ ɸ ɽ ʉ ʅ ʂ ʍ ʂ ɺ ʀ ʍ ʂ ɸ ʂ ʉ ɸ ʀ ʉ ʅ ɸ 

ɽ ʍ ʂ ɺ ɽ ʅ ɺ ʍ ʂ ɽ ɸ ʀ ʉ ʅ ʂ ɸ ʅ ʂ ʅ ɺ ɽ ʀ ʅ ʂ ɺ ʍ ɸ ʂ ɽ ʀ ɺ ʀ ʉ ʅ ɸ ʂ ɸ ʍ ɺ ɽ  

ʀ ɺ ʅ ɸ ʍ ʅ ɽ ʅ ɸ ʀ ʂ ɺ ʀ ɽ ɸ ʂ ɽ ʀ ɺ ɸ ʂ ʉ ɺ ɽ ʀ ʂ ʉ ʅ ɸ ɺ ɸ ʂ ɽ ʉ ɺ ʅ ɽ ʂ ʉ ʅ 

ʂ ʉ ɺ ʍ ʀ ɽ ʉ ɺ ʍ ʂ ʅ ʂ ɺ ʉ ʂ ɺ ɽ ɺ ʂ ʅ ʀ ɽ ʉ ɸ ɺ ʀ ɽ ʍ ɽ ɺ ʅ ɸ ʀ ɽ ʅ ʂ ɽ ʀ ɺ ʂ 

ɸ ʀ ʉ ʅ ɸ ʉ ʀ ɸ ʀ ʉ ʍ ɸ ʂ ɺ ʅ ʅ ɸ ʂ ʉ ʍ ɸ ʀ ɽ ʅ ɸ ʉ ʅ ɸ ʀ ʉ ɺ ʂ ɽ ɺ ɽ ɺ ʍ ʂ ʍ ʉ 

ʅ ɽ ʀ ʉ ʅ ɸ ʀ ʉ ʅ ʂ ɺ ʍ ɺ ɽ ʂ ɽ ɺ ʂ ɺ ʅ ɸ ʅ ʉ ʅ ɸ ʀ ʉ ʅ ʂ ɺ ɺ ʂ ʍ ɺ ʀ ʉ ʅ ɸ ʂ ɸ 

ʍ ɺ ʍ ʅ ɸ ʀ ʉ ʅ ʍ ɽ ʂ ʅ ʉ ʂ ɸ ʀ ɽ ʀ ʉ ʅ ɸ ʍ ʂ ɽ ʂ ʍ ɺ ʀ ʉ ʅ ɸ ʀ ʍ ɺ ʀ ʂ ʍ ʉ ʅ ɸ 

ʀ ʉ ɺ ʅ ʂ ʍ ɸ ɺ ʀ ʉ ʅ ɸ ʍ ɽ ʂ ɽ ʍ ʉ ʅ ɸ ʀ ʂ ʉ ʅ ɸ ɺ ɸ ʂ ɽ ʉ ɺ ʅ ɽ ʍ ɺ ɽ ʍ ʉ ʅ ʀ 

ʉ ɺ ʂ ɽ ɺ ɽ ɺ ʍ ʂ ʍ ʉ ʅ ɽ ʀ ʉ ʅ ɸ ʀ ʉ ʅ ʂ ɺ ʍ ɺ ɽ ʂ ɽ ɺ ʂ ɺ ʅ ɸ ʅ ʉ ʅ ɸ ʀ ʉ ʅ ʂ 

ʉ ɺ ʅ ɽ ʂ ʉ ʅ ɽ ʂ ʍ ʅ ʉ ɸ ɺ ʉ ʅ ɸ ʍ ʂ ɸ ʉ ɽ ʉ ʅ ɸ ʀ ʉ ɽ ʉ ʍ ʂ ɺ ɸ ʀ ʉ ʅ ɸ ʉ ɸ ɺ 

ʂ ʍ ʉ ʍ ʅ ɽ ʀ ʉ ʍ ʀ ʍ ɽ ɺ ʀ ʂ ɺ ʀ ʅ ɸ ʀ ɽ ʅ ɽ ʂ ʍ ɸ ɺ ʀ ʍ ʅ ɺ ʀ ʍ ʂ ʍ ɽ ʅ ɺ ʀ ɽ 

ʉ ɸ ʀ ʉ ʅ ɸ ʀ ʅ ɽ ʂ ʍ ʅ ʉ ʉ ʅ ʂ ɸ ʅ ʂ ʅ ɺ ɽ ʀ ʅ ʂ ɺ ʍ ɸ ʂ ɽ ʀ ɺ ʀ ʉ ʅ ɸ ʂ ɸ ʍ ɺ 

ɽ ʀ ɺ ʅ ɸ ʍ ʅ ɽ ʅ ɸ ʀ ʂ ɺ ʀ ɽ ʀ ʉ ʅ ɸ ʀ ʉ ʅ ʂ ɺ ʀ ɽ ʅ ɸ ʉ ʅ ɸ ʀ ʉ ɺ ʂ ɽ ɺ ɽ ɺ ʍ 

ʂ ʍ ʉ ʀ ʍ ʅ ɺ ʀ ʍ ʂ ʍ ɽ ʅ ɺ ʀ ʅ ɽ ʂ ʍ ʅ ʉ ʉ ʅ ʅ ʍ ʀ ɺ ʉ ʅ ɸ ɹ ʉ ɸ ɺ ʉ ʅ ɸ ʅ ʍ ɽ 

ʂ ʍ ʅ ʉ ʀ ɸ ʍ ʅ ɸ ʀ ʉ ɺ ʅ ʂ ʍ ɸ ɺ ʀ ʉ ʅ ɸ ʍ ɽ ʂ ɽ ʍ ʉ ʅ ɸ ʂ ʉ ɺ ɽ ɽ ɺ ɽ ɸ ʀ ʉ ʅ 

ɸ ʉ ʀ ɺ ʂ ɽ ɺ ʂ ʍ ʂ ɽ ʂ ʅ ɺ ʀ ʉ ʅ ʂ ʍ ɺ ɽ ʍ ʉ ʅ ɸ ʉ ʂ ɽ ʉ ʅ ʂ ʅ ɸ ɽ ʉ ʅ ʂ ʍ ʂ ɺ 

ʀ ʍ ʂ ɸ ʂ ʉ ɸ ʀ ʉ ʅ ɸ ɽ ʍ ʂ ɺ ɽ ʅ ɺ ʍ ʂ ɽ ɸ ʀ ʉ ʅ ʂ ɸ ʅ ʂ ʅ ɺ ɽ ʀ ʅ ʂ ɺ ʍ ɸ ʂ ɽ 

ʀ ɺ ʀ ɺ ʀ ʍ ʂ ʍ ɽ ʅ ɺ ʀ ʅ ɽ ʂ ʍ ʅ ʉ ɸ ʂ ɸ ɽ ʂ ʍ ɽ ɺ ʉ ʂ ʍ ɽ ʂ ʍ ʅ ɸ ʀ ʉ ʅ ʂ ɺ ɽ 

ɺ ɽ ʉ ʅ ɸ ʅ ʉ ɺ ʂ ʍ ɽ ʂ ʅ ɸ ʀ ʉ ʀ ʀ ʉ ʅ ɽ ʀ ʉ ʅ ɺ ʂ ɽ ʍ ʂ ɺ ʍ ɽ ʀ ɺ ʅ ɸ ʂ ʀ ʉ ʍ 

ɸ ɽ ʀ ɺ ʂ ɽ ɺ ʂ ʀ ʍ ɽ ʀ ʉ ʅ ɸ ʀ ɺ ʍ ʉ ʅ ɸ ʀ ʂ ʍ ɽ ʍ ɽ ʀ ʉ ʅ ɸ ʍ ʂ ɽ ʂ ʍ ɺ ʀ ʉ ʅ 

ɸ ʀ ʍ ɺ ʀ ʂ ʍ ʉ ʅ ɸ ʀ ʉ ɺ ʅ ʂ ʍ ɸ ɺ ʀ ʉ ʅ ɸ ʍ ɽ ʂ ɽ ʍ ʉ ʅ ɸ ʂ ʉ ɺ ɽ ɽ ɺ ɽ ɸ ʀ ʉ 

ʅ ɸ ʉ ʅ ʂ ʀ ɺ ʂ ʍ ʂ ɽ ʂ ʅ ɺ ʀ ʉ ɸ ʀ ɽ ʅ ɽ ʂ ʍ ɸ ɺ ʀ ʍ ʅ ɺ ʀ ʍ ʂ ʍ ɽ ʅ ɺ ʀ ɽ ʉ ɸ 

ʀ ʉ ʅ ɸ ʀ ʅ ɽ ʂ ʍ ʅ ʉ ʉ ʅ ʂ ɸ ʅ ʂ ʅ ɺ ɽ ʀ ʅ ʂ ɺ ʍ ɸ ʂ ɽ ʀ ɺ ʀ ʉ ʅ ɸ ʂ ɸ ʍ ɺ ɽ ʀ 

ɺ ʅ ɸ ʍ ʅ ɽ ʅ ɸ ʀ ʂ ɺ ʀ ɺ ʅ ɸ ʍ ʅ ɽ ʅ ɸ ʀ ʂ ɺ ʀ ɽ ʀ ʉ ʅ ɸ ɽ ʅ ɺ ʀ ʅ ɺ ʀ ʅ ɸ ʀ ɽ 

ʅ ɽ ʂ ʍ ɸ ɺ ʀ ʍ ɺ ʀ ʅ ɸ ʀ ɽ ʅ ɽ ʂ ʍ ɸ ɺ ʀ ʍ ʉ ʍ ɽ ɺ ʀ ʍ ʅ ɸ ʀ ʉ ʅ ʍ ɺ ʂ ʉ ʅ ɸ ʀ 

ʉ ɺ ʍ ɺ ʍ ɽ ʅ ɸ ʀ ʉ ʅ ɽ ɺ ʍ ɸ ʀ ɺ ʅ ʍ ʀ ɺ ʉ ʅ ɸ ɹ ʉ ɸ ɺ ʉ ʅ ɸ ɽ ʂ ʂ ɸ ʉ ɽ ʉ ʅ ɸ 

ʀ ʉ ɽ ʉ ʍ ʂ ɺ ɸ ʀ ʉ ʅ ɸ ʉ ɸ ɺ ʂ ʍ ʉ ʍ ʅ ɽ ʀ ʉ ʍ ʀ ʍ ɽ ɺ ʀ ʂ ɺ ʀ ʅ ɸ ʀ ɸ ʀ ʉ ʅ ʂ 
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