
 

ʅɸʎɯʆʅɸʃʔʅʀʁ ʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ʋʂʈɸɰʅʀ 

çʂʀɰɺʉʔʂʀʁ ʇʆʃɯʊɽʍʅɯʏʅʀʁ ɯʅʉʊʀʊʋʊè 

ʌʘʢʫʣʴʪʝʪ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ 

ʂʘʬʝʜʨʘ ʪʝʭʥʽʯʥʦʾ ʢʽʙʝʨʥʝʪʠʢʠ 

 

çʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫè 

ʋɼʂ _______ 

çɼʦ ʟʘʭʠʩʪʫ ʜʦʧʫʱʝʥʦè 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

__________  __ʊʢʘʯ ʄ.ʄ.__ 
(ʧʽʜʧʠʩ)              (ʽʥʽʮʽʘʣʠ, ʧʨʽʟʚʠʱʝ)      

ñ___ò_____________2015 ʨ. 

 

 

 

 

 

ʄʘʛʽʩʪʝʨʩʴʢʘ ʜʠʩʝʨʪʘʮʽʷ 
ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ__8.05020102 ñʂʦʤʧôʶʪʝʨʠʟʦʚʘʥʽ ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʯʥʽ ʩʠʩʪʝʤʠò__ 
(ʢʦʜ ʪʘ ʥʘʟʚʘ ʥʘʧʨʷʤʫ ʩʧʝʮʽʘʣʴʥʦʩʪʽ) 

 

ʥʘ ʪʝʤʫ: _ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʚ 

ʟʘʜʘʯʘʭ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

 

ɺʠʢʦʥʘʚ: ʩʪʫʜʝʥʪ  _VI_ ʢʫʨʩʫ, ʛʨʫʧʠ ___ɯʂ-31ʤ___ 
                                                                                              (ʰʠʬʨ ʛʨʫʧʠ) 

_____________ʉʘʟʘʥʦʚʘ ʉʚʽʪʣʘʥʘ ɺʘʣʝʨʽʾʚʥʘ________________     __________ 
(ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ) (ʧʽʜʧʠʩ)  

ʂʝʨʽʚʥʠʢ___________ʢ.ʪ.ʥ. ʜʦʮ._ɹʫʨʣʘʢʦʚ ɺ.ʄ._________________    __________ 
(ʧʦʩʘʜʘ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ,  ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) (ʧʽʜʧʠʩ)  

ʂʦʥʩʫʣʴʪʘʥʪ_ʦʭʦʨʦʥʘ ʧʨʘʮʽ__ʢ.ʪ.ʥ. ʜʦʮ.ʇʨʘʭʦʚʥʽʢ ʅ.ɸ.___________ 
(ʥʘʟʚʘ ʨʦʟʜʽʣʫ) (ʧʦʩʘʜʘ, ʚʯʝʥʝ ʟʚʘʥʥʷ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʧʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ) (ʧʽʜʧʠʩ)  

ʈʝʮʝʥʟʝʥʪ ʜ.ʪ.ʥ. ʧʨʦʬ. ɹʽʜʶʢ ʇ.ɯ.     _ __________ 
(ʧʦʩʘʜʘ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) (ʧʽʜʧʠʩ)  

 

ɿʘʩʚʽʜʯʫʶ, ʱʦ ʫ ʮʽʡ ʤʘʛʽʩʪʝʨʩʴʢʽʡ 

ʜʠʩʝʨʪʘʮʽʾ ʥʝʤʘʻ ʟʘʧʦʟʠʯʝʥʴ ʟ ʧʨʘʮʴ 

ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʙʝʟ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʩʠʣʘʥʴ. 

ʉʪʫʜʝʥʪ _____________ 
(ʧʽʜʧʠʩ) 

 

ʂʠʾʚ ï 2015 ʨʦʢʫ 



 

 
ʅɸʎɯʆʅɸʃʔʅʀʁ ʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ʋʂʈɸɰʅʀ 

çʂʀɰɺʉʔʂʀʁ ʇʆʃɯʊɽʍʅɯʏʅʀʁ ɯʅʉʊʀʊʋʊè 

ʌʘʢʫʣʴʪʝʪ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ 

ʂʘʬʝʜʨʘ ʪʝʭʥʽʯʥʦʾ ʢʽʙʝʨʥʝʪʠʢʠ 

 

 

ʌʘʢʫʣʴʪʝʪ (ʽʥʩʪʠʪʫʪ)_____ɯʥʬʦʨʤʘʪʠʢʠ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ_____ 
(ʧʦʚʥʘ ʥʘʟʚʘ) 

ʆʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʡ ʨʽʚʝʥʴ ____________çʄʘʛʽʩʪʨè____________ 
(ʥʘʟʚʘ ʆʂʈ) 

ʅʘʧʨʷʤ ʧʽʜʛʦʪʦʚʢʠ _________6.050201 ñʉʠʩʪʝʤʥʘ ʽʥʞʝʥʝʨʽʷò___________ 
(ʢʦʜ ʽ ʥʘʟʚʘ) 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ _8.05020102 ñʂʦʤʧôʶʪʝʨʠʟʦʚʘʥʽ ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʯʥʽ ʩʠʩʪʝʤʠò_  
(ʢʦʜ ʽ ʥʘʟʚʘ) 

 

ɿɸʊɺɽʈɼɾʋʖ  

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ   

__________  __ʊʢʘʯ ʄ.ʄ.__ 
(ʧʽʜʧʠʩ)             (ʽʥʽʮʽʘʣʠ, ʧʨʽʟʚʠʱʝ) 

ç___è_____________2015 ʨ. 

 

ɿɸɺɼɸʅʅʗ 

ʥʘ ʤʘʛʽʩʪʝʨʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʩʪʫʜʝʥʪʫ 

_______________________ʉʘʟʘʥʦʚʽʡ ʉʚʽʪʣʘʥʽ ɺʘʣʝʨʽʾʚʥʽ       ______________________ 
(ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ) 

1. ʊʝʤʘ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ)   ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʚ ʟʘʜʘʯʘʭ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ._ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʜʠʩʝʨʪʘʮʽʾ______ɹʫʨʣʘʢʦʚ ɺ.ʄ._____ʢ.ʪ.ʥ. _ʜʦʮʝʥʪ_______, 

(ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ) 

ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ʧʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʽʜ ç_10_è_ʙʝʨʝʟʥʷ_ 2015 ʨ. ˉ_292/2C__ 

2. ʉʪʨʦʢ ʧʦʜʘʥʥʷ ʩʪʫʜʝʥʪʦʤ ʜʠʩʝʨʪʘʮʽʾ________________________________ 

3. ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ  ʃʽʥʽʡʥʽ ʩʪʘʮʽʦʥʘʨʥʽ ʦʙôʻʢʪʠ._ 

4. ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷʉʠʥʪʝʟ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ.          _ 

5. ʇʝʨʝʣʽʢ ʟʘʚʜʘʥʴ ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ    ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ, ʨʦʟʨʦʙʢʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ 

ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ, ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʤʧʨʦʤʽʩʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ, ʨʦʟʨʦʙʢʘ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʝʪʦʜʽʚ, ʘʥʘʣʽʟ ʧʨʠʤʽʱʝʥʥʷ, ʚ ʷʢʦʤʫ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʜʠʧʣʦʤʥʘ ʨʦʙʦʪʘ._ 



 

6. ʆʨʽʻʥʪʦʚʥʠʡ ʧʝʨʝʣʽʢ ʽʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫʩʪʨʫʢʪʫʨʥʽ ʩʭʝʤʠ ʦʙôʻʢʪʫ ʪʘ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʛʨʘʬʽʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʭʝʤʘ 

ʧʨʠʤʽʱʝʥʥʷ,ʚ ʷʢʦʤʫ ʚʠʢʦʥʫʚʘʣʘʩʴ ʜʠʧʣʦʤʥʘ ʨʦʙʦʪʘ._ 

7. ʆʨʽʻʥʪʦʚʘʥʠʡ ʧʝʨʝʣʽʢ ʧʫʙʣʽʢʘʮʽʡʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʦʚ ʚ 

ʟʘʜʘʯʘʭ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʪʦʷʥʠʷ ʣʠʥʝʡʥʳʭ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ / ʄʽʞʚʽʜʦʤʯʠʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʟʙʽʨʥʠʢ çɸʜʘʧʪʠʚʥʽ 

ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷè ˉ 26.ð ʂʠʾʚ: ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ ñʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò. ï 2015._ 

8. ʂʦʥʩʫʣʴʪʘʥʪʠ ʨʦʟʜʽʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

ʈʦʟʜʽʣ 

ʇʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ ʪʘ 

ʧʦʩʘʜʘ  

ʢʦʥʩʫʣʴʪʘʥʪʘ 

ʇʽʜʧʠʩ, ʜʘʪʘ 

ʟʘʚʜʘʥʥʷ  

ʚʠʜʘʚ 

ʟʘʚʜʘʥʥʷ 

ʧʨʠʡʥʷʚ 

1. ʈʦʟʜʽʣ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʇʨʘʭʦʚʥʽʢ ʅ.ɸ., ʜʦʮʝʥʪ   

2. ʅʦʨʤʦʢʦʥʪʨʦʣʴ ʇʘʩʴʢʦ ɺ.ʇ., ʜʦʮʝʥʪ   

9. ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ_____  

 

ʂʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ 

ˉ 

ʟ/ʧ 

ʅʘʟʚʘ ʝʪʘʧʽʚ ʚʠʢʦʥʘʥʥʷ  

ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ 

ʉʪʨʦʢ ʚʠʢʦʥʘʥʥʷ  

ʝʪʘʧʽʚ ʤʘʛʽʩʪʝʨʩʴʢʦʾ 

ʜʠʩʝʨʪʘʮʽʾ 

ʇʨʠʤʽʪʢʘ 

1 
ʆʛʣʷʜ ʤʝʪʦʜʽʚ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ. 
  

2 
ɿʘʛʘʣʴʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʜʠʧʣʦʤʥʦʾ 

ʨʦʙʦʪʠ. 
  

3 
ʈʦʟʙʦʨʢʘ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ 

ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ. 
  

4 
ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʤʧʨʦʤʽʩʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ. 
  

5 ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.   

6 
ɺʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 
  

7 ʆʬʦʨʤʣʝʥʥʷ ʨʦʟʜʽʣʫ ʦʭʦʨʦʥʠ ʧʨʘʮʽ.   

8 ʆʬʦʨʤʣʝʥʥʷ ʨʦʙʦʪʠ.   

 

ʉʪʫʜʝʥʪ  ____________ ____ʉ.ɺ. ʉʘʟʘʥʦʚʘ_____ 
  (ʧʽʜʧʠʩ) (ʽʥʽʮʽʘʣʠ, ʧʨʽʟʚʠʱʝ) 

ʂʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ (ʨʦʙʦʪʠ)  ____________ ____ɺ.ʄ. ɹʫʨʣʘʢʦʚ_____ 
  (ʧʽʜʧʠʩ) (ʽʥʽʮʽʘʣʠ, ʧʨʽʟʚʠʱʝ) 



 

 

 

 

ˉ 

ʟ/

ʧ ʌ
ʦ
ʨ
ʤ
ʘ
ʪ

 

ʇʦʟʥʘʯʝʥʥʷ ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 

ʣ
ʠ
ʩ
ʪ
ʽ
ʚ

 

ʇʨʠʤʽʪʢʘ 

1 ɸ4  ɿʘʚʜʘʥʥʷ ʥʘ ʜʠʧʣʦʤʥʠʡ ʧʨʦʝʢʪ 2  

2 ɸ4  ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ 92  

3 ɸ3  ʆʧʠʩ ʦʙôʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ   

4 ɸ3  ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʦʙôʻʢʪʫ 

ʫʧʨʘʚʣʽʥʥʷ 

  

5 ɸ3  ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 
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ABSTRACT 

Explanatory note of bachelor thesis consists of 5 sections, 92 pages, contains 26 

figures, 6 tables, 7 applications, 20source. 

In the master's thesis the method is examined and researched for determining the 

optimum parameters of regulators for solving problem quadratic optimal control 

quality criterion of which is to minimize requirements of the regulator on the 

structure of a known regulator. 

The main objective of developing the method is simplifying the solving procedure 

optimal parameters regulator quadratic control problems in which precision control 

and energy consumption management arranged CONSUMER.  

In this paper are: 

¶ analysis of methods for solving optimal control problems; 

¶ determining the optimal parameters of regulators from determining the 

parameters of quality criteria; 

¶ method of determining the optimal parameter values compromise regulators; 

¶ software for experimental research efficiency methods; 

¶ the results of experimental studies; 

¶ analysis of working conditions in the room where the course is carried out; 

¶ conclusions to work. 

The results of experimental studies have proven the effectiveness of the developed 

method determination for optimal regulators for solving quadratic optimal control. 

Keywords: control object, object model, quality criterion, optimal control, object 

model, optimal regulator. 

 

 

 

 

 

 

 

 

 

 

 



 

 

ɸʅʆʊɸʎɯʗ 

ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 5 ʨʦʟʜʽʣʽʚ, 

92ʩʪʦʨʽʥʦʢ, ʤʽʩʪʠʪʴ 26 ʨʠʩʫʥʢʽʚ, 6 ʪʘʙʣʠʮʴ, 7ʜʦʜʘʪʢʽʚ,20 ʜʞʝʨʝʣ. 

ʋ ʤʘʛʽʩʪʝʨʩʴʢʽʡ ʜʠʩʝʨʪʘʮʽ ʾʨʦʟʛʣʷʥʫʪʠʡ ʽ ʜʦʩʣʽʜʞʝʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʢʨʠʪʝʨʽʡ ʷʢʦʩʪʽ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʫ ʡʦʛʦ ʤʽʥʽʤʽʟʘʮʽʾ ʧʦ 

ʧʘʨʘʤʝʪʨʘʤ ʨʝʛʫʣʷʪʦʨʘ ʧʨʠ ʚʽʜʦʤʽʡ ʩʪʨʫʢʪʫʨʽ ʨʝʛʫʣʷʪʦʨʘ. 

ʆʩʥʦʚʥʦ  ʁ ʮʽʣʣʁ  ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʫ ʻ: ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʜʫʨʠ 

ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʘ ʚ ʟʘʜʘʯʘʭ ʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ, ʧʨʠ ʷʢʠʭ ʪʦʯʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ 

ʚʣʘʰʪʦʚʫʚʘʣʠ ʙ ʉʇʆɾʀɺɸʏɸ. 

ʋ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ: 

¶ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ;  

¶ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ 

ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ; 

¶ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʨʦʤʽʩʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʝʛʫʣʷʪʦʨʽʚ; 

¶ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʝʪʦʜʽʚ; 

¶ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ; 

¶ ʘʥʘʣʽʟ ʫʤʦʚ ʧʨʘʮʽ ʚʧʨʠʤʽʱʝʥʥʷ, ʜʝ ʚʠʢʦʥʫʚʘʣʘʩʴ ʜʠʧʣʦʤʥʘ ʨʦʙʦʪʘ; 

¶ ʚʠʩʥʦʚʢʠ ʜʦ ʨʦʙʦʪʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʙôʻʢʪ ʫʧʨʘʚʣʽʥʥʷ,ʤʦʜʝʣʴ ʦʙôʻʢʪʘ,ʢʨʠʪʝʨʽʡ ʷʢʦʩʪʽ, 

ʦʧʪʠʤʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʦʧʪʠʤʘʣʴʥʠʡ ʨʝʛʫʣʷʪʦʨ. 
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ʦʧʪʠʤʫʤʫ ʯʘʩʪʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ  

ɼʆɼɸʊʆʂ ɭ. ʂʦʜ ʧʨʦʛʨʘʤʠ 
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ʇɽʈɽʃɯʂ ʉʂʆʈʆʏɽʅʔ, ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ ʊɸ ʊɽʈʄɯʅɯɺ 

ʄʂɺʏ ï ʤʝʪʦʜ ʢʣʘʩʠʯʥʦʛʦ ʚʘʨʽʘʮʽʡʥʦʛʦ ʯʠʩʣʝʥʥʷ. 

ɸʂʆʈ ï ʘʥʘʣʽʪʠʯʥʝ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ. 

ʇʄ ï ʧʨʠʥʮʠʧ ʤʘʢʩʠʤʫʤʫ. 

ʄɼʇ ï ʤʝʪʦʜ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɽʆʄ ï ʝʣʝʢʪʨʦʥʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʤʘʰʠʥʘ. 

ʇɿ ï ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɺʄʄ ï ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʘ ʤʦʜʝʣʴ. 
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ɺʉʊʋʇ 

ʄʘʛʽʩʪʝʨʩʴʢʘ ʜʠʩʝʨʪʘʮʽʷ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʨʦʙʮʽ ʽ ʜʦʩʣʽʜʞʝʥʥʶ ʤʝʪʦʜʫ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟ ʢʚʘʜʨʘʪʠʯʥʠʤ ʢʨʠʪʝʨʽʻʤ ʷʢʦʩʪʽ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʡʦʛʦ 

ʤʽʥʽʤʽʟʘʮʽʾ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʨʝʛʫʣʷʪʦʨʘ ʧʨʠ ʚʽʜʦʤʽʡ ʩʪʨʫʢʪʫʨʽ ʨʝʛʫʣʷʪʦʨʘ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʜʫʨʫ ʩʠʥʪʝʟʫ ʨʝʛʫʣʷʪʦʨʽʚ, 

ʟʚʽʚʰʠ ʾʾ ʜʦ ʚʠʨʽʰʝʥʥʷ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʪʦʛʦ ʞ ʧʦʨʷʜʢʫ, ʱʦ ʡ 

ʦʙô̒ʢʪ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʥʝ ʫʜʚʽʯʽ ʙʽʣʴʰʦʛʦ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʢʣʘʩʠʯʥʠʭ ʤʝʪʦʜʽʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ.  

ʉʫʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʦʧʪʠʤʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ ʟ ʫʤʦʚʠ ʤʽʥʽʤʫʤʫ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ ʧʽʩʣʷ 

ʧʽʜʩʪʘʥʦʚʢʠ ʚ ʥʴʦʛʦ ʟʤʽʥʥʠʭ ʩʪʘʥʫ, ʟʥʘʡʜʝʥʠʭ ʨʽʰʝʥʥʷʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʨʽʚʥʷʥʥʷ ʦʙ'ʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʚ ʷʢʦʤʫ ʫʧʨʘʚʣʽʥʥʷ ʘʙʩʪʨʘʢʪʥʦ ʚʠʨʘʞʘʻʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʥʠʭ ʩʪʘʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʠʭ ʧʽʜʩʪʘʥʦʚʦʢ 

ʢʨʠʪʝʨʽʡ ʷʢʦʩʪʽ ʩʪʘʻ ʬʫʥʢʮʽʦʥʘʣʦʤ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʘʣʛʦʨʠʪʤʫ 

ʫʧʨʘʚʣʽʥʥʷ. ʆʩʪʘʥʥʻ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʛʝʥʝʨʫʚʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʧʨʦʮʝʜʫʨʫ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʨʦʤʽʩʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʭʽʜʥʽ ʚʠʤʦʛʠ 

ʉʇʆɾʀɺɸʏɸ ʩʠʩʪʝʤʠ ʜʦ ʷʢʦʩʪʽ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʽ ʜʦ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ 

ʫʧʨʘʚʣʽʥʥʷ. ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʟʘʚʜʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʟʤʽʥʥʠʤʠ ʩʪʘʥʫ ʙʝʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʘʜʘʯʽ ʫ ʚʠʛʣʷʜʽ ʦʜʥʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʚʠʨʘʟʫ. ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ ʚʠʨʽʰʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʟʘʚʜʘʥʥʷ ʥʘ ʫʤʦʚʥʠʡ 

ʝʢʩʪʨʝʤʫʤ.  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʷʚʣʷʶʪʴʩʷ ʣʽʥʽʡʥʽ ʩʪʘʮʽʦʥʘʨʥʽ ʦʙôʻʢʪʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʩʠʥʪʝʟ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ 

ʥʘʩʪʫʧʥʽ ʧʽʜʟʘʜʘʯʽ: 

1. ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ; 
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2. ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ 

ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ; 

3. ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʨʦʤʽʩʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ; 

4. ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʜʣʷ ʚʧʝʚʥʝʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʽʚ. 

ʋ ʜʠʩʝʨʪʘʮʽʾ ʥʘʚʝʜʝʥ ̔ʜʝʤʦʥʩʪʨʘʪʠʚʥʽ ʧʨʠʢʣʘʜʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʡʦʛʦ ʩʫʪʴ ʽ ʧʝʨʝʚʘʛʠ. 
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1. ɸʅɸʃɯɿ ʄɽʊʆɼɯɺ ɺʀʈɯʐɽʅʅʗ ɿɸɼɸʏ ʆʇʊʀʄɸʃʔʅʆɻʆ 

ʋʇʈɸɺʃɯʅʅʗ 

ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʠʢʦʥʘʥʠʡ ʜʣʷ 

ʮʽʣʝʡ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʩʠʥʪʝʟʫ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʝʛʫʣʷʪʦʨʽʚ ʩʪʘʥʫ ʜʠʥʘʤʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʜʣʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʉʇʆɾʀɺɸʏɸ 

ʮʽʢʘʚʣʷʪʴ ʦʜʥʦʯʘʩʥʦ ʪʘʢʽ ʚʘʞʣʠʚʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʷʢ ʪʦʯʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ. 

ʗʢ ʚʽʜʦʤʦ[3], ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʤʝʪʦʜʠ ʷʢ ʤʝʪʦʜ ʢʣʘʩʠʯʥʦʛʦ ʚʘʨʽʘʮʽʡʥʦʛʦ ʯʠʩʣʝʥʥʷ, ʧʨʠʥʮʠʧ 

ʤʘʢʩʠʤʫʤʫ ʇʦʥʪʨʷʛʽʥʘ, ʤʝʪʦʜ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʽʟʥʽ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʘʟʥʘʯʝʥʠʭ ʤʝʪʦʜʽʚ ʫ ʚʠʛʣʷʜʽ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

1.1. ʄʝʪʦʜ ʢʣʘʩʠʯʥʦʛʦ ʚʘʨʽʘʮʽʡʥʦʛʦ ʯʠʩʣʝʥʥʷ 

ʄʝʪʦʜ ʢʣʘʩʠʯʥʦʛʦ ʚʘʨʽʘʮʽʡʥʦʛʦ ʯʠʩʣʝʥʥʷ (ʄʂɺʏ) ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ 

ʟʘʛʘʣʴʥʫ ʪʨʘʻʢʪʦʨʥʫ ʟʘʜʘʯʫ ɹʦʣʴʮʘ ʽ ʟʘʛʘʣʴʥʫ ʟʘʜʘʯʫ ʫʧʨʘʚʣʽʥʥʷ ʃʘʛʨʘʥʞʘ [5]. 

ʄʝʪʦʜ ʢʣʘʩʠʯʥʦʛʦ ʚʘʨʽʘʮʽʡʥʦʛʦ ʯʠʩʣʝʥʥʷ ʰʫʢʘʻ ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ ʽʟ 

ʤʥʦʞʠʥʠ ʩʪʘʮʽʦʥʘʨʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʬʫʥʢʮʽʦʥʘʣʽʚ ʧʦ ʟʤʽʥʥʠʤ, ʱʦ ʮʽʢʘʚʣʷʪʴ. ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ 

ʚʠʭʽʜʥʘ ʟʘʜʘʯʘ ʻ ʟʘʜʘʯʝʶ ʥʘ ʫʤʦʚʥʠʡ ʝʢʩʪʨʝʤʫʤ, ʪʦ ʚʦʥʘ ʧʦʧʝʨʝʜʥʴʦ ʟʚʦʜʠʪʴʩʷ 

ʜʦ ʟʘʜʘʯʽ ʥʘ ʙʝʟʫʤʦʚʥʠʡ ʝʢʩʪʨʝʤʫʤ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ʃʘʛʨʘʥʞʘ. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʥʘʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʄʂɺʏ ʩʪʦʩʦʚʥʦ ʚʠʨʽʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʟʘʜʘʯʽ ʫʧʨʘʚʣʽʥʥʷ ʃʘʛʨʘʥʞʘ, ʧʦʩʪʘʥʦʚʢʘ ʷʢʦʾ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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21 =+=ñ , (1.1) ï ʤʦʜʝʣʴ ʦʙôʻʢʪʫ, (1.2), (1.3) ï 

ʥʝʢʣʘʩʠʯʥʽ ʽ ʢʣʘʩʠʯʥʽ ʦʙʤʝʞʝʥʥʷ, 0l  ï ʪʝʨʤʽʥʘʥʪ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʘʣʴʥʦʩʪʽ, x, u  ï 

ʟʤʽʥʥʽ ʩʪʘʥʫ ʦʙôʻʢʪʫ ʽ ʡʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʋ ʚʢʘʟʘʥʽʡ ʧʦʩʪʘʥʦʚʮʽ ʚʩʽ ʬʫʥʢʮʽʾ, ʘ 

ʩʘʤʝ uxlf ii ,,, , ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ ʥʝʧʝʨʝʨʚʥʠʤʠ ʪʘ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤʠ ʧʦ ʩʚʦʾʤ 

ʘʨʛʫʤʝʥʪʘʤ. 

ʄʝʪʦʜ ʢʣʘʩʠʯʥʦʛʦ ʚʘʨʽʘʮʽʡʥʦʛʦ ʯʠʩʣʝʥʥʷ ʟʥʘʭʦʜʠʪʴ ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ ʟ 

ʤʥʦʞʠʥʠ ʩʪʘʮʽʦʥʘʨʥʠʭ ʨʽʰʝʥʴ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʜʦʩʪʘʪʥʽʭ ʫʤʦʚ ʝʢʩʪʨʝʤʫʤʫ, 

ʥʘʧʨʠʢʣʘʜ, ʫʤʦʚ ɺʝʡʻʨʰʪʨʘʩʩʘ, ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʧʝʨʝʚʽʨʢʦʶ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʨʽʰʝʥʴ ʥʘ ʝʢʩʪʨʝʤʫʤ. ʆʩʪʘʥʥʻ ʞ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ 

ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʦʥʘʣʽʚ ʃʘʛʨʘʥʞʘ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ ʟʘʛʘʣʴʥʘ ʤʝʪʦʜʠʢʘ 

ʨʽʰʝʥʥʷ ʥʘʚʝʜʝʥʦʾ ʟʘʜʘʯʽ: 

1. ʅʘ ʦʩʥʦʚʽ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʽ ʩʢʣʘʜʘʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣ ʃʘʛʨʘʥʞʘ: 

 

( ) [ ] [ ]ñä ää
= ==

=+
ý
ü
û

í
ì
ë

-+=
2

1
0 1

21

1

)(),(),,()(,,

t

t

m

i

m

i

ii

n

i

iiiii txtxldttuxxttuxfL #ljyl   

[ ]ñ +=
2

1

)(),(),,( 21

t

t

txtxldttuxf .         (1.4)

 

 

ɺ (1.4) [ ]Tmllll ,...,, 10 , [ ]Tnyyy ,...,1  ï ʢʦʝʬʽʮʽʻʥʪʠ ʽ ʬʫʥʢʮʽʾ ʃʘʛʨʘʥʞʘ, ʷʢʽ 

ʦʜʥʦʯʘʩʥʦ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʚʥʽ ʥʫʣʶ, ʘ ʦʜʠʥ ʽʟil ʚʠʙʠʨʘʻʪʴʩʷ ʜʦʚʽʣʴʥʦ. ʗʢ 

ʧʨʘʚʠʣʦ, ʚʠʙʠʨʘʻʪʴʩʷ0l, ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʦʜʠʥʠʮʷ, ʘʣʝ ʥʝ ʟʘʚʞʜʠ. 

ʅʘ ʦʩʥʦʚʽ (1.4) ʚʠʭʽʜʥʘ ʟʘʜʘʯʘ ʧʨʠʚʦʜʠʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʾ ʟʘʜʘʯʽ ʥʘ 

ʙʝʟʫʤʦʚʥʠʡ ʝʢʩʪʨʝʤʫʤ: 

 

),,,,,(min 21
,,,,, 21

yl
yl

ttuxL
ttux

.          (1.5) 

 

2. ʉʢʣʘʜʘʶʪʴʩʷ ʫʤʦʚʠ ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ ʧʦ L ʧʦ ʟʤʽʥʥʠʤ ʩʪʘʥʫ ʫ ʚʠʛʣʷʜʽ 

ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ɭʡʣʝʨʘ-ʃʘʛʨʘʥʞʘ: 
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ä ä
= =

=-=Ý=-Ý==
m

i

m

i

ixiixij

x

x

j

x njtuxtuxf
dt

df
f

dx

d
L

jj

j

jj

0 1

...1,),,(),,(00 jyly# ,  (1.6) 

 

ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʬʫʥʢʮʽʡ ʃʘʛʨʘʥʞʘ)(tjy . 

3. ʉʢʣʘʜʘʶʪʴʩʷ ʫʤʦʚʠ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦʩʪʽ ʥʘ ʣʽʚʽʡ ʪʘ ʧʨʘʚʽʡ ʤʝʞʘʭ 

ʽʥʪʝʨʚʘʣʫ ʫʧʨʘʚʣʽʥʥʷ: 

 

njltltf txjtxx jjj
...1,)()( )(1)(1 11

==Ý= y# ,       (1.7) 

njltltf txjtxx jjj
...1,)()( )(2)(2 22

=-=Ý-= y# ,      (1.8) 

 

ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ ʬʫʥʢʮʽʡ)(tjy . ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʥʘʜʘʣʽ ʜʣʷ ʽʥʪʝʛʨʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʦʙôʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʬʫʥʢʮʽʡ ʃʘʛʨʘʥʞʘ)(tjy . 

 4. ʉʢʣʘʜʘʶʪʴʩʷ ʫʤʦʚʠ ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ ὒ ʧʦ ʫʧʨʘʚʣʽʥʥʶ[ ]Truuu ...1= : 

 

rjtuxtuxfL
m

i

m

i

iuiiuiu jjj
...1,0),,(),,(0

0 1

==-Ý= ä ä
= =

jyl .     (1.9) 

 

 5. ʉʢʣʘʜʘʶʪʴʩʷ ʫʤʦʚʠ ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ ὒ ʧʦ ʤʦʤʝʥʪʘʤ ʯʘʩʫ21,tt : 

 

[ ] 0),(),(0
11 111 =+-Ý= tt lttutxfL ,        (1.10) 

[ ] 0),(),(0
22 222 =+-Ý= tt lttutxfL .        (1.11) 

 

6. ʉʢʣʘʜʘʶʪʴʩʷ ʫʤʦʚʠ ʜʦʧʦʚʥʶʯʦʾ ʥʝʞʦʨʩʪʢʦʩʪʽ ʜʣʷ ʥʝʢʣʘʩʠʯʥʠʭ 

ʦʙʤʝʞʝʥʴ (1.2): 

1...1,0 migii ==l .          (1.12) 
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7. ɿʘʧʠʩʫʶʪʴʩʷ ʫʤʦʚʠ ʥʝʚʽʜô̒ ʤʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʃʘʛʨʘʥʞʘ: 

 

1...0,0 mii =²l .           (1.13) 

  

ʉʧʽʣʴʥʠʤ ʨʽʰʝʥʥʷ ʩʠʩʪʝʤʠ ʫʤʦʚ (1.1-3, 1.5-13) ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʪʘʮʽʦʥʘʨʥʽ 

ʨʽʰʝʥʥʷ: 

 

{ }cccccc ttux yl,,,,, 21           (1.14) 

 

ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʫ ʃʘʛʨʘʥʞʫ ὒ. ʇʨʠ ʮʴʦʤʫ ʨʽʰʝʥʥʷ ʚʢʘʟʘʥʠʭ ʫʤʦʚ ʚʠʢʦʥʫʻʪʴʩʷ 

ʜʣʷ ʜʚʦʭ ʚʠʧʘʜʢʽʚ, ʘ ʩʘʤʝ: 

ʘ) 00 =l ; 

ʙ) 00 >l . 

ʗʢʱʦ ʧʨʠ00 =l  ʨʝʰʪʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʃʘʛʨʘʥʞʘ ʪʘʢʦʞ ʨʽʚʥʘ ʥʫʣʶ, ʪʦ ʮʝʡ 

ʚʠʧʘʜʦʢ ʚʽʜʢʠʜʘʻʪʴʩʷ ʟ ʨʦʟʛʣʷʜʫ. 

8. ʆʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ{ }***

2

*

1

** ,,,,, ylttux  ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʫ ʃʘʛʨʘʥʞʘ ὒ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ ʤʥʦʞʠʥʠ ʟʥʘʡʜʝʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʨʽʰʝʥʴ (1.14). ʈʽʰʝʥʥʷ 

ʚʠʭʽʜʥʦʾ ʟʘʜʘʯʽ ʧʨʠ ʮʴʦʤʫ ʷʚʣʷʻ ʩʦʙʦʶ ʯʝʪʚʽʨʢʫ{ }*2*

1

** ,,, ttux  ʟʥʘʡʜʝʥʦʾ ʰʝʩʪʽʨʢʠ 

{ }***

2

*

1

** ,,,,, ylttux . 

ʗʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʴʦʛʦ ʤʝʪʦʜʫ ʟʥʘʡʜʝʥʝ ʩʪʘʮʽʦʥʘʨʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʟ ʫʤʦʚʠ ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʫ ʃʘʛʨʘʥʞʘ ʧʦ ʢʝʨʫʚʘʥʥʶ 

ʧʽʜʩʪʘʚʣʷʻʪʴʩʷ ʚ ʤʦʜʝʣʴ ʦʙ'ʻʢʪʘ ʢʝʨʫʚʘʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʟʤʽʥʥʠʭ ʩʪʘʥʫ ʽ ʬʫʥʢʮʽʾ ʃʘʛʨʘʥʞʘ ‪ ʦʪʨʠʤʘʻʤʦ ʩʠʩʪʝʤʫ ʟ 2n 

ʦʜʥʦʨʽʜʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ. ʅʘʜʘʣʽ ʩʪʘʮʽʦʥʘʨʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʦʙ'ʻʢʪʘ ʢʝʨʫʚʘʥʥʷ ʰʣʷʭʦʤ 

ʧʽʜʩʪʘʚʣʷʥʥʷ ʚ ʥʝʾ ʟʥʘʡʜʝʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʟʤʽʥʥʠʭ ʩʪʘʥʫ. 

ʆʩʥʦʚʥʘ ʩʢʣʘʜʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʄʂɺʏ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʰʝʥʥʷ ʩʠʩʪʝʤ 
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ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʧʦʣʦʚʠʥʘ ʫʤʦʚ ʤʽʩʪʠʪʴʩʷ ʥʘ ʧʨʘʚʽʡ ʤʝʞʽ ʽʥʪʝʨʚʘʣʫ 

ʫʧʨʘʚʣʽʥʥʷ. 

ɺʽʜʟʥʘʯʠʤʦ ʪʘʢʦʞ, ʱʦ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʚʠʨʽʰʫʶʪʴʩʷ 

ʚʩʽʤʘ ʚʘʨʽʘʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʝʪʦʜʫ ʜʠʥʘʤʽʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʬʦʨʤʫʣʶʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʜʥʦʯʘʩʥʦʛʦ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʽʰʝʥʴ ʽ ʧʦ ʫʧʨʘʚʣʽʥʥʶ, ʽ ʧʦ ʟʤʽʥʥʠʤ ʩʪʘʥʫ. ʎʠʤ ʯʘʩʪʢʦʚʦ ʧʨʠʭʦʚʫʻʪʴʩʷ 

ʨʦʟʫʤʽʥʥʷ ʦʩʥʦʚʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʚ ʥʝʤʠʥʫʯʦʩʪʽ 

ʟʜʽʡʩʥʝʥʥʷ ʝʪʘʧʫ ʾʭ çʧʝʨʝʛʣʷʜʫè ʟ ʢʽʥʮʷ ʽʥʪʝʨʚʘʣʫ ʫʧʨʘʚʣʽʥʥʷ ʜʦ ʡʦʛʦ ʧʦʯʘʪʢʫ. 

ɿ ʮʽʻʶ ʩʢʣʘʜʥʽʩʪʶ ʧʦʚ'ʷʟʘʥʘ ʧʨʠʥʮʠʧʦʚʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʝʧʨʦʛʥʦʟʦʚʘʥʠʤʠ çʟ ʢʽʥʮʷè ʦʙ'ʻʢʪʘʤʠ. 

1.2. ʇʨʠʥʮʠʧ ʤʘʢʩʠʤʫʤʫ ʇʦʥʪʨʷʛʽʥʘ 

ʇʨʠʥʮʠʧ ʤʘʢʩʠʤʫʤʫ ʇʦʥʪʨʷʛʽʥʘ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʪʘʢ ʟʚʘʥʫ ʟʘʛʘʣʴʥʫ 

ʟʘʜʘʯʫ ʫʧʨʘʚʣʽʥʥʷ ʇʦʥʪʨʷʛʽʥʘ, ʧʦʩʪʘʥʦʚʢʘ ʷʢʦʾ ʤʘʻ ʚʠʛʣʷʜ: 
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ʜʝ (1.16), (1.17) ï ʥʝʢʣʘʩʠʯʥʽ ʪʘ ʢʣʘʩʠʯʥʽ ʦʙʤʝʞʝʥʥʷ,xlf ii ,, ï ʥʝʧʝʨʝʨʚʥʽ ʪʘ  

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʬʫʥʢʮʽʾ ʩʚʦʾʭ ʘʨʛʫʤʝʥʪʽʚ,KCU ï ʤʥʦʞʠʥʘ ʢʫʩʢʦʚʦ-ʥʝʧʝʨʝʨʚʥʠʭ 

ʬʫʥʢʮʽʡ ʟ ʦʙʤʝʞʝʥʠʤ ʯʠʩʣʦʤ ʨʦʟʨʠʚʽʚ ʧʝʨʰʦʛʦ ʨʦʜʫ, ʘ ʩʢʣʘʜʦʚʽ ig  ʤʘʶʪʴ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

[ ] nitxtxldttuxfg

t

t

iii ...1,)(),(),,(
2

1

21 =+=ñ .      (1.19) 

 

ʄʝʪʦʜʠʢʘ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʟʘʜʘʯʽ ʟʛʽʜʥʦ ʟ ʧʨʠʥʮʠʧʦʤ ʤʘʢʩʠʤʫʤʫ 

ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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1. ʉʢʣʘʜʘʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣ ʃʘʛʨʘʥʞʘ: 

 

[ ] [ ] [ ]ñä ä ñä
= ==

+=+
ý
ü
û

í
ì
ë

-+=
2

1

2

1
0 0

2121

1
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t

t
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m
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t

t
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i

iiiii txtxldttuxftxtxldttuxxttuxfL ljyl

(1.20) 

  

2. ʉʢʣʘʜʘʶʪʴʩʷ ʫʤʦʚʠ ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ ὒ ʧʦ 0==
j

xj
dx

d
Lx

j
: 

 

ä ä
= =

=-=Ý=-
m

i

n

i

ixiixij

x

x njtuxtuxf
dt

df
f

jj

j

j

0 1

...1),,,(),,(0 jyly# .    (1.21) 

 

3. ʉʢʣʘʜʘʶʪʴʩʷ ʫʤʦʚʠ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦʩʪʽ ʥʘ ʣʽʚʦʤʫ ʪʘ ʧʨʘʚʦʤʫ ʢʽʥʮʷʭ 

ʽʥʪʝʨʚʘʣʫ ʫʧʨʘʚʣʽʥʥʷ: 

 

njltltf txjtxx jjj
...1,)()( )(1)(1 11

==Ý= y# ,       (1.22) 

njltltf txjtxx jjj
...1,)()( )(2)(2 22

=-=Ý-= y# ,      (1.23) 

 

4. ɿʘʧʠʩʫʶʪʴʩʷ ʫʤʦʚʠ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʘ ʃʘʛʨʘʥʞʘ ὒ ʧʦ 

ʫʧʨʘʚʣʽʥʥʶ ʫ ʚʠʛʣʷʜʽ: 

ʘ) ʘʙʦ ʧʨʠʥʮʠʧʫ ʤʽʥʽʤʫʤʫ: 
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),,()(),,(),,()(),,(min

1

jyljyl . (1.24) 

  

 ʙ) ʘʙʦ ʧʨʠʥʮʠʧʫ ʤʘʢʩʠʤʫʤʫ ʇʦʥʪʨʷʛʽʥʘ: 
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ɺʚʝʜʝʤʦ ʚ ʨʦʟʛʣʷʜ ʬʫʥʢʮʽʶ ɻʘʤʽʣʴʪʦʥʘɻH : 

 

ä ä
= =

-=
m

i

n

i

iiiiɻ tuxttuxfʅ
0 1

**** ),,()(),,( jyl ,       (1.26) 

 

ʧʨʠ ʮʴʦʤʫ ʧʨʠʥʮʠʧ ʤʽʥʽʤʫʤʫ ʬʦʨʤʫʣʶʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

 

),,,(),,,(min ******* uxʅuxʅ iɻiɻ
u

ylyl = ,       (1.27) 

),,,(),,,( ******* Vxʅuxʅ iɻiɻ ylyl ¢ ,        (1.28) 

  

ʜʝ ὠ ï  ʙʫʜʴ-ʷʢʝ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʥʘʣʝʞʠʪʴ ʦʙʣʘʩʪʽ ʜʦʧʫʩʪʠʤʠʭ ʫʧʨʘʚʣʽʥʴ. 

ɺʚʝʜʝʤʦ ʚ ʨʦʟʛʣʷʜ ʬʫʥʢʮʽʾ ʇʦʥʪʨʷʛʽʥʘɻH : 

 

ä ä
= =

-=
n

i

m

i

iiiiʇ tuxftuxtʅ
1 0

**** ),,(),,()( ljy ,      (1.29) 

 

ʧʨʠ ʮʴʦʤʫ ʧʨʠʥʮʠʧ ʤʘʢʩʠʤʫʤʫ ʬʦʨʤʫʣʶʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

 

),,,(),,,(max ******* uxʅuxʅ iʇiɻ
u

ylyl = ,      (1.30) 

),,,(),,,( ******* Vxʅuxʅ iʇiʇ ylyl ² ,       (1.31) 

 

ʜʝ ὠ ï  ʙʫʜʴ-ʷʢʝ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʥʘʣʝʞʠʪʴ ʦʙʣʘʩʪʽ ʜʦʧʫʩʪʠʤʠʭ ʫʧʨʘʚʣʽʥʴ. 

5. ʉʢʣʘʜʘʶʪʴʩʷ ʫʤʦʚʠ ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ ὒ ʧʦʤʦʤʝʥʪʘʤ ʯʘʩʫ ὸ Ὥ ὸ: 

 

[ ] 0),(),(
1111 =+- tlttutxf ,          (1.32) 

[ ] 0),(),(
2222 =+tlttutxf .          (1.33) 

6. ɿʘʧʠʩʫʶʪʴʩʷ ʫʤʦʚʠ ʜʦʧʦʚʥʶʯʦʾ ʥʝʞʦʨʩʪʢʦʩʪʽ ʜʣʷ ʥʝʢʣʘʩʠʯʥʠʭ ʦʙʤʝʞʝʥʴ: 
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1...1,0 migii ==l .          (1.34) 

 

7. ɿʘʧʠʩʫʶʪʴʩʷ ʫʤʦʚʠ ʥʝʚʽʜôʻʤʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʃʘʛʨʘʥʞʘ: 

 

1...0,0 mii =²l .           (1.35) 

 

8. ɼʣʷ ʚʠʧʘʜʢʽʚ00 =l  ʪʘ 00 ¸l  ʩʧʽʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʩʠʩʪʝʤʠ ʫʤʦʚ (1.2, 1.32-

35) ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʪʘʮʽʦʥʘʨʥʽ ʨʽʰʝʥʥʷ: 

 

{ }cccccc ttux yl,,,,, 21 .         (1.36) 

 

ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʫ ʃʘʛʨʘʥʞʘ ὒ. ʇʨʠ ʮʴʦʤʫ ʨʽʰʝʥʥʷ ʚʢʘʟʘʥʠʭ ʫʤʦʚ ʚʠʢʦʥʫʻʪʴʩʷ 

ʜʣʷ ʜʚʦʭ ʚʠʧʘʜʢʽʚ, ʘ ʩʘʤʝ: 

ʘ) 00 =l ; 

ʙ) 00 >l . 

ʗʢʱʦ ʧʨʠ ‗ π ʨʝʰʪʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʃʘʛʨʘʥʞʘ ʪʘʢʦʞ ʨʽʚʥʘ ʥʫʣʶ, ʪʦ ʮʝʡ 

ʚʠʧʘʜʦʢ ʚʽʜʢʠʜʘʻʪʴʩʷ ʟ ʨʦʟʛʣʷʜʫ. 

9. ʆʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ{ }***

2

*

1

** ,,,,, ylttux  ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʫ ʃʘʛʨʘʥʞʘ ὒ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ ʤʥʦʞʠʥʠ ʟʥʘʡʜʝʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʨʽʰʝʥʴ (1.36). ʈʽʰʝʥʥʷ 

ʚʠʭʽʜʥʦʾ ʟʘʜʘʯʽ ʧʨʠ ʮʴʦʤʫ ʷʚʣʷʻ ʩʦʙʦʶ ʯʝʪʚʽʨʢʫ { }*2*

1

** ,,, ttux  ʟʥʘʡʜʝʥʦʾ 

ʰʝʩʪʽʨʢʠ{ }***

2

*

1

** ,,,,, ylttux . 

ʇʨʠ ʚʚʝʜʝʥʥʽ ʚ ʨʦʟʛʣʷʜ ʬʫʥʢʮʽʾ ʇʦʥʪʨʷʛʽʥʘ ʤʦʜʝʣʴ ʦʙ'ʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʬʫʥʢʮʽʾ ʃʘʛʨʘʥʞʘ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʧʠʩʘʥʽ ʫ ʚʠʛʣʷʜʽ ʚʽʜʦʤʦʾ ʩʠʩʪʝʤʠ ʩʧʦʣʫʯʝʥʠʭ 

ʨʽʚʥʷʥʴ: 

 

niHniHx
ii ʇxiʇi ...1,,...1, =-=== yy

## .       (1.37) 
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ɺʽʜʤʽʪʠʤʦ, ʱʦ ʚʩʽ ʚʘʨʽʘʮʽʡʥʽ ʤʝʪʦʜʠ ʧʨʠʚʦʜʷʪʴ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ)(** tuu = . ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʰʝʥʥʷ)( *** xuu =  ʟʘʜʘʯʽ 

ɸʂʆʈ ʚ ʦʪʨʠʤʘʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ)(** tuu =  ʥʝʦʙʭʽʜʥʦ ʚʠʨʘʟʠʪʠ ʯʘʩ ʫ 

ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʚʽʜ ʟʤʽʥʥʠʭ ʩʪʘʥʫ ὼ. 

ʆʩʥʦʚʥʘ ʩʢʣʘʜʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʠʥʮʠʧʫ ʤʘʢʩʠʤʫʤʫ ʪʘʢʦʞ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ (1.22) ʧʦʣʦʚʠʥʘ ʫʤʦʚ ʤʽʩʪʠʪʴʩʷ ʥʘ ʾʭ ʧʨʘʚʽʡ 

ʤʝʞʽ. 

ʇʦʨʽʚʥʷʥʥʷ ʤʝʪʦʜʠʢ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʄʂɺʏ ʽ ʇʄ ʧʦʢʘʟʫʻ, ʱʦ ʚʦʥʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʣʠʰʝ ʪʠʤ, ʱʦ ʫʤʦʚʘ ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʫ ʃʘʛʨʘʥʞʘ ʧʦ 

ʫʧʨʘʚʣʽʥʥʶ ʚ ʄʂɺʏ ʫ ʇʄ ʟʘʤʽʥʝʥʦ ʥʘ ʫʤʦʚʫ ʡʦʛʦ ʦʧʪʠʤʘʣʴʥʦʩʪʽ. ʎʝʡ ʬʘʢʪ ʚ 

ʜʝʷʢʽʡ ʤʽʨʽ ʚʠʢʣʠʢʘʻ ʧʦʜʠʚ, ʯʦʤʫ ʩʘʤʽ ʨʦʟʨʦʙʥʠʢʠ ʧʨʠʥʮʠʧʫ ʤʘʢʩʠʤʫʤʫ ʥʝ 

ʦʧʨʠʣʶʜʥʠʣʠ ʡʦʛʦ [8]. ɿʘʣʠʰʘʻʪʴʩʷ ʛʘʜʘʪʠ: ʘʙʦ ʚʦʥʠ ʡʦʛʦ ʥʝ ʧʦʤʽʪʠʣʠ, ʘʙʦ ʥʝ 

ʟʘʭʦʪʽʣʠ ʚʽʜʟʥʘʯʠʪʠ. ʄʘʙʫʪʴ, ʪʘʢʽ ʚʝʣʠʢʽ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ɽʡʣʝʨ, ʃʘʛʨʘʥʞ ʪʘ ʽʥʰʽ 

ʦʙʤʝʞʠʣʠʩʷ ʩʪʚʦʨʝʥʥʷʤ ʄʂɺʏ ʚ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ, ʚ ʷʢʦʤʫ ʚʽʥ ʽʩʥʫʻ, ʪʘʢ ʷʢ 

ʟʘʜʘʯʘʤʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʨʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʦʙ'ʻʢʪʘʤʠ ʟ ʧʘʤ'ʷʪʪʶ ʚ 

ʧʨʠʢʣʘʜʥʦʤʫ ʧʣʘʥʽ ʥʽʭʪʦ ʚ ʪʦʡ ʯʘʩ ʥʝ ʟʘʡʤʘʚʩʷ. ɸʜʞʝ ʦʙ'ʻʢʪʠ ʟ ʧʘʤ'ʷʪʪʶ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʚʘʨʽʘʮʽʡ ʾʭ ʪʨʘʻʢʪʦʨʽʡ ʽ ʬʫʥʢʮʽʦʥʘʣʽʚ ʃʘʛʨʘʥʞʘ ʦʜʥʘʢʦʚʦ ʨʝʘʛʫʶʪʴ ʥʘ 

ʜʠʬʝʨʝʥʮʽʘʣʠ ʥʦʨʤ ʢʝʨʫʚʘʥʥʷ ʥʘ ʚʩʴʦʤʫ ʽʥʪʝʨʚʘʣʽ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʜʠʬʝʨʝʥʮʽʘʣʠ 

ʝʥʝʨʛʽʾ, ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʚ ʜʠʬʝʨʝʥʮʽʘʣʘʭ ʯʘʩʫ. ɸ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʣʷ ʪʘʢʠʭ 

ʦʙ'ʻʢʪʽʚ ʧʨʠʥʮʠʧ ʤʘʢʩʠʤʫʤʫ ʥʝʛʘʡʥʦ ʚʠʧʣʠʚʘʻ ʟ ʤʝʪʦʜʫ ʢʣʘʩʠʯʥʦʛʦ 

ʚʘʨʽʘʮʽʡʥʦʛʦ ʯʠʩʣʝʥʥʷ ʰʣʷʭʦʤ ʟʥʷʪʪʷ ʦʙʤʝʞʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʟʘʤʽʥʠ ʫʤʦʚʠ ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʫ ʃʘʛʨʘʥʞʘ ʧʦ ʫʧʨʘʚʣʽʥʥʶ ʥʘ 

ʚʽʜʧʦʚʽʜʥʫ ʫʤʦʚʫ ʡʦʛʦ ʦʧʪʠʤʘʣʴʥʦʩʪʽ! 

ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʇʄ ʥʝ ʜʦʚʝʜʝʥʠʡ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʦʙ'ʻʢʪʽʚ, 

ʘ ʩʘʤʝ ʜʣʷ ʦʙ'ʻʢʪʽʚ, ʧʨʘʚʽ ʯʘʩʪʠʥʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʷʢʠʭ ʤʽʩʪʷʪʴ 

ʦʧʝʨʘʮʽʾ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ. ʆʙ'ʻʢʪʠ ʪʘʢʦʛʦ ʚʠʜʫ ʥʘʟʚʘʥʽ ʦʙ'ʻʢʪʘʤʠ ʟʘʛʘʣʴʥʦʛʦ 

ʚʠʜʫ. ɼʣʷ ʪʘʢʠʭ ʦʙ'ʻʢʪʽʚ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʨʝʘʣʴʥʦ ʜʠʬʝʨʝʥʮʽʶʶʯʠʭ ʣʘʥʦʢ 

ʛʦʣʯʘʩʪʽ ʚʘʨʽʘʮʽʾ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʢʽʥʮʝʚʠʭ ʟʤʽʥ ʪʨʘʻʢʪʦʨʽʡ, ʷʢʽ ʢʨʽʤ ʽʥʰʦʛʦ 
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ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʥʝʧʨʠʧʫʩʪʠʤʠʤʠ ʟʛʽʜʥʦ ʟ ʾʭ ʧʦʩʪʘʥʦʚʢʘʤʠ ʟʘʜʘʯ. ɿʚʽʜʩʠ 

ʚʠʧʣʠʚʘʻ, ʱʦ ʧʨʠʥʮʠʧ ʤʘʢʩʠʤʫʤʫ ʜʣʷ ʦʙ'ʻʢʪʽʚ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʫ ʥʝ 

ʩʧʨʘʚʝʜʣʠʚʠʡ, ʧʦ ʢʨʘʡʥʽʡ ʤʽʨʽ, ʥʝ ʜʦʚʝʜʝʥʠʡ. ɿʥʘʯʝʥʥʷ ʧʨʠʥʮʠʧʫ ʤʘʢʩʠʤʫʤʫ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʡʦʛʦ ʧʦʷʚʘ ʜʘʣʘ ʽʤʧʫʣʴʩ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʙʘʛʘʪʴʦʭ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʨʦʟʨʠʚʥʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

1.3. ʄʝʪʦʜ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʄʝʪʦʜ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʄɼʇ) ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʩʪʘʪʠʯʥʽ ʽ 

ʜʠʥʘʤʽʯʥʽ ʟʘʜʘʯʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ [4]. 

ʄʝʪʦʜ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʽʜʦʤʦʤʫ ʧʨʠʥʮʠʧʽ 

ʦʧʪʠʤʘʣʴʥʦʩʪʽ ɹʝʣʣʤʘʥʘ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʪʨʘʻʢʪʦʨʽʷ, ʘ ʟʥʘʯʠʪʴ ʽ ʩʪʨʘʪʝʛʽʷ 

ʢʝʨʫʚʘʥʥʷ, ʥʘ ʽʥʪʝʨʚʘʣʘʭ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʟʘʣʠʰʠʣʠʩʴ, ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʦʧʪʠʤʘʣʴʥʦʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʙʨʘʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʘʣʴʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ 

ʩʪʨʘʪʝʛʽʷ ʢʝʨʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʦʙ'ʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʘʙʩʦʣʶʪʥʦ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʽʣʴʰ ʜʘʣʝʢʦʾ ʡʦʛʦ ʧʝʨʝʜʽʩʪʦʨʽʾ. 

ʈʦʟʢʨʠʪʪʷ ʩʫʪʽ ʄɼʇ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʡʦʛʦ 

ʜʠʩʢʨʝʪʥʦʛʦ ʚʘʨʽʘʥʪʫ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʧʦʩʪʘʥʦʚʢʘ 

ʷʢʦʾ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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     (1.38) 

 

ɼʠʩʢʨʝʪʥʠʡ ʚʘʨʽʘʥʪ ʟʘʜʘʯʽ (1.38) ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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tkuxfkuxf kkkk D= ),,(),,( 00 ,         (1.40) 

tkuxkux kkkk D= ),,(),,( jj ,         (1.41) 

N

tt
t 12-=D ,            (1.42) 

 

ὔ ï ʯʠʩʣʦ ʧʽʜʽʥʪʝʨʚʘʣʽʚ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʽʥʪʝʨʚʘʣʫ ʫʧʨʘʚʣʽʥʥʷ[ ]21,tt . 

ʇʨʠ ʮʴʦʤʫ ʟʘʜʘʯʘ (1.39) ʷʚʣʷʻ ʩʦʙʦʶ N-ʤʽʨʥʫ ʦʧʪʠʤʽʟʘʮʽʡʥʫ ʟʘʜʘʯʫ 

ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʫʧʨʘʚʣʽʥʴ*

1

*

1

*

0 ,...,, -Nuuu Ȣ 

ʅʝʭʘʡ ʷʢʠʤʦʩʴ ʯʠʥʦʤ ʟʥʘʡʜʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʫʧʨʘʚʣʽʥʥʷ*

2

*

1

*

0 ,...,, -Nuuu , ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʙôʻʢʪ ʧʨʠʡʰʦʚ ʚ ʩʪʘʥ*

1-Nx . ʊʦʜʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ*

1-Nu ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʽʥʪʝʨʚʘʣʽ ʯʘʩʽ

[ ]tNtN DD- ,)1( . ɿʛʽʜʥʦ ʟ ʧʨʠʥʮʠʧʦʤ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʚʦʥʦ ʤʘʻ ʙʫʪʠ ʦʙʨʘʥʝ 

ʦʧʪʠʤʘʣʴʥʦ ʣʠʰ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʪʘʥʥʴʦʾ ʩʢʣʘʜʦʚʦʾ ʩʫʤʠ ʚʠʨʘʟʫ (2.38) ʽ 

ʪʝʨʤʽʥʘʥʪʘ, ʪʦʙʪʦ ʩʪʘʥʫ*

1-Nx . ɿʚʽʜʩʠ ʩʣʽʜʫʻ, ʱʦ*

1-Nu  ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʥʘʡʜʝʥʝ ʟ 

ʫʤʦʚʠ ʤʽʥʽʤʫʤʫ ʦʩʪʘʥʥʴʦʛʦ ʯʣʝʥʫ1-NI ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ Ὅ: 
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.        (1.43) 

 

ɿʥʘʯʝʥʥʷ*

Nx ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʦʙôʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ ʜʦʨʽʚʥʶʻ: 

 

)1,,( 1
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1
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1

* -+= --- Nuxxx NNNN j .        (1.44) 

  

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ ʟʘʜʘʯʘ (1.43) ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʠʛʣʷʜʫ: 
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ɺʠʨʽʰʫʶʯʠ ʾʾ, ʦʪʨʠʤʘʻʤʦ*

1-Nu  ʫ ʚʠʛʣʷʜʽ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ*

1-Nx : 

 

)( *

1

*

1

*

1 --- = NNN xuu .          (1.46) 

 

ʇʦʟʥʘʯʠʤʦ: 
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.          (1.47) 

 

 ɺʚʝʜʝʥʘ ʬʫʥʢʮʽʷ)( *

kkk xSS =  ʥʘʟʠʚʘʻʪʴʩʷ ʬʫʥʢʮʽʻʶ ɹʝʣʣʤʘʥʘ. 

ɿʛʽʜʥʦ ʟ (1.46) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ*

1-Nu ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ*

1-Nx , ʷʢʝ ʥʝʚʽʜʦʤʦ. 

ɿʥʘʯʝʥʥʷ*

1-Nx  ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʝ ʧʦ ʤʦʜʝʣʽ ʦʙôʻʢʪʫ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

),( 2

*

2

*

2

*

1 ---- += NNNN uxxx j .         (1.48) 

 

ɯʟ (1.48) ʚʠʧʣʠʚʘʻ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʦʜʠʥ ʢʨʦʢ ʥʘʟʘʜ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ 

ʟʛʽʜʥʦ ʟ ʧʨʠʥʮʠʧʦʤ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ*

2-Nu , *

1-Nu , ʷʢʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʨʠʥʮʠʧʫ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 
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j . (1.49) 

 

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʥʘ ʮʴʦʤʫ ʢʨʦʮʽ ʥʝʦʙʭʽʜʥʦ ʣʠʰʝ ʚʠʟʥʘʯʠʪʠ*

2-Nu , ʷʢʝ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ (1.49) ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 
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ʇʦʟʥʘʯʠʤʦ: 
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[ ] )(),( 222

*

2

*

21 ------ =+ NNNNNN uSuxxS j .       (1.51) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ*

2-Nu  ʽ )( 22 -- NN uS ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ*

2-Nx , ʷʢʝ 

ʥʝʚʽʜʦʤʝ. ɼʣʷ ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʱʝ ʦʜʠʥ ʢʨʦʢ ʥʘʟʘʜ. ɿʚʽʜʩʠ 

ʩʣʽʜʫʻ, ʱʦ ʚʢʘʟʘʥʫ ʽʪʝʨʘʮʽʡʥʫ ʧʨʦʮʝʜʫʨʫ ʥʝʦʙʭʽʜʥʦ ʧʨʦʜʦʚʞʠʪʠ ʜʦ ʚʽʜʦʤʦʛʦkx . 

ɸ ʮʝ ʟʥʘʯʝʥʥʷ ʚʽʜʦʤʦ ʣʠʰʝ ʧʨʠ Ὧ π. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʽʣʴʢʠ ʧʽʩʣʷ ʧʝʨʝʛʣʷʜʫ ʟʘʜʘʯʽ ʟ ʢʽʥʮʷ ʽʥʪʝʨʚʘʣʫ ʫʧʨʘʚʣʽʥʥʷ 

ʜʦ ʡʦʛʦ ʧʦʯʘʪʢʫ ʟʤʦʞʝʤʦ ʟʥʘʡʪʠ ʢʦʥʢʨʝʪʥʝ ʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ: 

 

)( *

0

*

0

*

0 xuu = .           (1.52) 

 

ʇʦ *

00 xx = , )( *

0

*

0 xu  ʽ ʤʦʜʝʣʽ ʦʙôʻʢʪʫ ʟʥʘʡʜʝʤʦ*

1x  ʽ ʪʘʢ ʜʘʣʽ, ʟʥʘʡʜʝʤʦ 

ʟʘʛʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʽʥʥʷ: 

 

)( ***

kkk xuu = .           (1.53) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʜʫʨʘ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʝʪʘʧʽʚ: 

1. ɽʪʘʧ çʧʝʨʝʛʣʷʜʫè ʟʘʜʘʯʽ ʟ ʢʽʥʮʷ ʽʥʪʝʨʚʘʣʫ ʫʧʨʘʚʣʽʥʥʷ ʜʦ ʡʦʛʦ ʧʦʯʘʪʢʫ. 

ʎʝʡ ʝʪʘʧ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʽʥʥʷ (1.53). 

2. ɽʪʘʧ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ (1.53). 

ʗʢ ʚʠʜʥʦ,ʄɼʇ ʚʽʜʨʘʟʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽʟ 

ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ ʧʦ ʟʤʽʥʥʠʤ ʩʪʘʥʫ. ʋ ʮʴʦʤʫ ʽ ʧʦʣʷʛʘʻ ʦʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ 

ʤʝʪʦʜʫ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʜ ʚʘʨʽʘʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʦʙʪʦ ʧʝʨʝʜ ʤʝʪʦʜʦʤ ʢʣʘʩʠʯʥʦʛʦ 

ʚʘʨʽʘʮʽʡʥʦʛʦ ʯʠʩʣʝʥʥʷ ʽ ʧʨʠʥʮʠʧʦʤ ʤʘʢʩʠʤʫʤʫ. 
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1.4. ɸʥʘʣ̔ʟ ʤʝʪʦʜʽʚ ʩʠʥʪʝʟʫ ʨʝʛʫʣʷʪʦʨʽʚ ʧʨʠ ʢʚʘʜʨʘʪʠʯʥʠʭ ʢʨʠʪʝʨʽʷʭ 

ʷʢʦʩʪʽ 

ʋ ʮʴʦʤʫ ʧʽʜ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʣʠʰʝ ʘʥʘʣʽʟ ʩʠʥʪʝʟʫ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʝʛʫʣʷʪʦʨʽʚ ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʦ ʟʤʽʥʥʠʤ ʩʪʘʥʘʤ ʽ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʟʘʛʘʣʴʥʦʤʫ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ̔ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʠʡ ʘʧʘʨʘʪ. ʋ 

ʜʘʥʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘʛʘʣʴʥʽ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʽ ʩʠʥʪʝʟʫ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ 

ʤʘʁʪʴ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

ʘ) ʧʦʩʪʘʥʦʚʢʘ ʽ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʩʠʥʪʝʟʫ ʨʝʛʫʣʷʪʦʨʘ ʩʪʘʥʫ: 

ɿʘʜʘʯʘ ʢʝʨʫʚʘʥʥʷ ʩʪʘʥʫ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ 

ʥʘʩʪʫʧʥʽʡ ʧʦʩʪʘʥʦʚʮʽ: 
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t

t

TTT

u

=

=

+=

îý

î
ü
û

îí

î
ì
ë

++ñ

#

,    (1.54) 

  

ʜʝ ɸ, ɺ, ʉ ï ʤʘʪʨʠʮʽ ʩʪʘʥʫ, ʚʭʦʜʫ ʽ ʚʠʭʦʜʫ ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʢ ʷʢ ʚʢʘʟʘʥʘ ʟʘʜʘʯʘ ʤʘʻ ʢʚʘʜʨʘʪʠʯʥʫ ʧʦʩʪʘʥʦʚʢʫ, ʪʦ ʾʾ ʤʝʪʦʜʠʢʘ 

ʨʦʟʚôʷʟʘʥʥʷ ʥʘʩʪʫʧʥʘ: 

1. ʅʘ ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʽ ʤʦʜʝʣʽ ʦʙôʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʘʻʤʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ɹʝʣʣʤʘʥʘ: 

 

( ){ }=+++=- )(5.0min *** BuAxSRuuQxxS T

x

TT

u
t  

 ( ){ }xTT

x

TTTT

u
SBuSAxRuuQxx +++= ***5.0min .     (1.55) 
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2. ʇʦʢʘʞʝʤʦ ʬʫʥʢʮʽʶ ɹʝʣʣʤʘʥʘ ʚ ʢʚʘʜʨʘʪʠʯʥʽʡ ʬʦʨʤʽ: 

 

xtKxtS T )(
2

1
)( = ,          (1.56) 

 

ʟʚʽʜʢʠ ʟʥʘʭʦʜʠʤʦ: 

 

**5.0,)( xKxSxtKS T

tx
#== ,         (1.57) 

 

3. ʇʽʜʩʪʘʚʣʷʻʤʦ (1.57) ʚ (1.55): 

 

{ }=+++=- )()(5.0min5.0 ****** BuAxKxRuuQxxxKx TTTT

u

T #  

{ }***** )(5.0min KxBuAxKxRuuQxx TTTTTT

u
+++= .     (1.58) 

 

4. ʅʘ ʦʩʥʦʚʽ ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ (1.58) ʚʠʟʥʘʯʘʻʤʦ ʦʧʪʠʤʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ: 

 

{ } [ ]=
ý
ü
û

í
ì
ë

=+=+++= 05.0arg)(5.0minarg ******* KxBuRuu
du

d
KxBuAxKxRuuQxxu TTTTTTTTT

u
 

*1 KxBR T--= .           (1.59) 

 

5. ʇʽʜʩʪʘʚʣʷʻʤʦ (1.59) ʚ (1.58) ʽ ʟʥʘʭʦʜʠʤʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ 

ɹʝʣʣʤʘʥʘ: 

 

*1****11***** 5.05.05.0 KxBBRKxKxAxKxBRRBRKxQxxKxx TTTTTTTTTT --- -++=- , 

 

ʷʢʝ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʤʝʪʨʠʯʥʦʩʪʽ ʤʘʪʨʠʮʽ Ὑ, ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ: 

 

***11***** 5.05.05.0 KxAxKxBRRBRKxQxxKxx TTTTTTT +-=- -- .    (1.60) 
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6. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʤʝʪʨʠʯʥʦʩʪʽ ʤʘʪʨʠʮʽ ὑʦʩʪʘʥʥʽʡ ʯʣʝʥ ʚʠʨʘʟʫ (1.60) 

ʧʦʢʘʞʝʤʦ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

********** 5.05.05.05.0 KAxxKxAxAxKxKxAxKxAx TTTTTTTTT +=+= .  (1.61) 

 

7. ʇʽʜʩʪʘʚʠʤʦ (1.61) ʚ (1.60) ʽ ʩʢʦʨʦʪʠʤʦ ʡʦʛʦ ʥʘTx*,5.0  ʟʣʽʚʘ ʽ*x  ʩʧʨʘʚʘ, ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʪʨʠʤʫʻʤʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʜʣʷ ʤʘʪʨʠʮʽ ὑ: 

 

QKBBRAKKAQKBKBRKAKAK TTTT ----=-+--= -- )( 11# .  (1.62) 

 

ʆʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʠʜʫ ʤʘʪʨʠʯʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʨʽʚʥʷʥʴ ʈʽʢʢʘʪʽ. 

8. ʈʦʟʚôʷʟʫʻʤʦ ʨʽʚʥʷʥʥʷ (1.62) ʽ ʟʥʘʭʦʜʠʤʦ ʤʘʪʨʠʮʶ ὑὸ. 

ʈʽʚʥʷʥʥʷ (1.62) ʨʦʟʚôʷʟʫʻʪʴʩʷ ʚ ʟʚʦʨʦʪʥʴʦʤʫ ʯʘʩʽ ʧʨʠ ʫʤʦʚʽ ʥʘ ʧʨʘʚʽʡ 

ʤʝʞʽ: 

 

)()( 22 tFtK = .           (1.63) 

 

ʎʷ ʫʤʦʚʘ ʚʠʧʣʠʚʘʻ ʟ ʨʽʚʥʦʩʪʽ ʬʫʥʢʮʽʾ ɹʝʣʣʤʘʥʘ ʥʘ ʧʨʘʚʽʡ ʤʝʞʽ ʽʥʪʝʨʚʘʣʫ 

ʫʧʨʘʚʣʽʥʥʷ ʽ ʪʝʨʤʽʥʘʥʪʘ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʘʣʴʥʦʩʪʽ: 

 

)()()(5.0)()()(5.0)( 2222222 txtFtxtxtKtxtS TT == .     (1.64) 

 

9. ʇʽʜʩʪʘʚʣʷʻʤʦ ʤʘʪʨʠʮʶ ὑὸ ʚ ʚʠʨʘʟ (1.59) ʽ ʦʩʪʘʪʦʯʥʦ ʟʥʘʭʦʜʠʤʦ 

ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʽ ʟʚʦʨʦʪʥʽʤ ʟʚôʷʟʢʦʤ ʧʦ ʟʤʽʥʥʠʤ 

ʩʪʘʥʫ: 

 

*1* KxBRu T--= .           (1.65) 
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 ʙ) ʧʦʩʪʘʥʦʚʢʘ ʽ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʩʠʥʪʝʟʫ ʨʝʛʫʣʷʪʦʨʘ ʚʠʭʦʜʫ: 

ʋ ʨʦʙʦʪʽ ʟʘʜʘʯʘ ʫʧʨʘʚʣʽʥʥʷ ʧʦ ʚʠʭʦʜʫ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʪʘʥʦʚʮʽ: 
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eeee ,   (1.66) 

  

ʜʝ ʙʙ CxCxyy -=-=e , ʙy ï ʙʘʞʘʥʘ ʚʠʭʽʜʥʘ ʚʝʣʠʯʠʥʘ ʦʙôʻʢʪʫ, A, B, C ï ʤʘʪʨʠʮ ̔

ʩʪʘʥʫ, ʚʭʦʜʫ ̔ʚʠʭʦʜʫ ʦʙô̒ʢʪʫ ʚʽʜʧʦʚʽʜʥʦ, Q, R, F ï ʤʘʪʨʠʮʽ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ. 

1. ɺʠʟʥʘʯʘʻʤʦ ʛʘʤʽʣʴʪʦʥʽʘʥ: 

 

[ ])()()(),,,( tButAxtRuuQtuxH TTT +++= leel .     (1.67) 

 

2. ʆʧʪʠʤʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚʠʟʥʘʯʘʻʤʦ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ʤʘʢʩʠʤʫʤʫ: 

 

)()( 1 tBRtu Tl--= .          (1.68) 

 

ɼʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʜʣʷ ʬʫʥʢʮʽʾ ʇÔ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

[ ] )()()( tAtytCxQC
H T

ʙ

T ll
l

+-=-=
µ

µ # .       (1.69) 

 

3. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʛʨʘʥʠʯʥʦʾ ʫʤʦʚʠ: 

 

[ ])()()()( 2222 tytCxtFCt ʙ

T -=l .       (1.70) 

 

4. ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ, ʧʨʠʧʫʩʪʠʤʦ, ʱʦ: 
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)()()( ttKxt xl -= .          (1.71) 

  

5. ʇʽʜʩʪʘʚʠʚʰʠ (1.71) ʚ ʢʘʥʦʥʽʯʥʝ ʨʽʚʥʷʥʥʷ, ʦʪʨʠʤʫʻʤʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ 

ʨʽʚʥʷʥʥʷ ʈʽʢʢʘʪʽ: 

 

QCCKBKBRKAKAK TTT -+--= -1# ,      (1.72) 

 

ʷʢʝ ʨʦʟʚô̫ ʟʫʻʪʴʩʷ ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚʘʭ ὑÔ ʥʘ ʧʨʘʚʽʡ ʤʝʞʽ: 

 

CtFCtK T )()( 22 = .           (1.73) 

  

6. ʈʽʚʥʷʥʥʷ ʈʽʢʢʘʪʽ ʜʦʜʘʪʢʦʚʦʛʦ ʚʧʣʠʚʫ ʊÔ ʧʨʠʡʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

[ ] )(1 tQyCKBBRA ʙ

TTT ---= - xx ,        (1.74) 

  

ʷʢʝ ʨʦʟʚô̫ ʟʫʻʪʴʩʷ ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚʘʭ ʊÔ ʥʘ ʧʨʘʚʽʡ ʤʝʞʽ: 

 

)()()( 222 tytFCt ʙ

T=x .          (1.75)  

 

7. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʢʦʥ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: 

 

[ ])()()( 1 ttKxBRtu T x--= - .        (1.76) 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

1. ʄʝʪʦʜʠ ʢʣʘʩʠʯʥʦʛʦ ʚʘʨʽʘʮʽʡʥʦʛʦ ʯʠʩʣʝʥʥʷ ʽ ʧʨʠʥʮʠʧʫ ʤʘʢʩʠʤʫʤʫ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʽʰʠʪʠ ʪʽʣʴʢʠ ʟʘʜʘʯʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ, ʚ ʯʦʤʫ ʽ ʧʦʣʷʛʘʻ ʦʜʠʥ ʟ ʾʭ ʥʝʜʦʣʽʢʽʚ. 

2. ʆʩʥʦʚʥʘ ʩʢʣʘʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʄʂɺʏ ʽ ʇʄ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʩʪʽʡʥʠʭ 

ʽʥʪʝʛʨʫʚʘʥʥʷ ʦʜʥʘ ʧʦʣʦʚʠʥʘ ʫʤʦʚ ʧʦʜʘʻʪʴʩʷ ʥʘ ʣʽʚʽʡ ʤʝʞʽ, ʘ ʽʥʰʘ ʧʦʣʦʚʠʥʘ ï ʥʘ 

ʧʨʘʚʽʡ ʤʝʞʽ. 

3. ʄʝʪʦʜ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʽʜʨʘʟʫ ʚʠʨʽʰʠʪʠ ʟʘʚʜʘʥʥʷ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ, ʫ ʯʦʤʫ ʡ ʧʦʣʷʛʘʻ ʡʦʛʦ ʦʩʥʦʚʥʘ 

ʧʝʨʝʚʘʛʘ ʧʝʨʝʜ ʚʘʨʽʘʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. 

4. ʉʧʽʣʴʥʠʤ ʥʝʜʦʣʽʢʦʤ ʫʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʽʚ ʻ ʪʝ, ʱʦ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ 

ʟʘʜʘʯʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʦʙôʻʢʪʫ ʧʦʨʷʜʢʫ n, ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ 

ʩʠʩʪʝʤʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥ ɹʧʦʨʷʜʢʫ 2n. 

5. ʊʘʢʦʞ, ʷʢ ʧʨʘʚʠʣʦ, ʚʘʞʢʦ ʦʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʢʨʠʪʝʨʽʶ 

ʷʢʦʩʪʽ, ʷʢʽ ʙ ʟʘʜʦʚʦʣʴʥʷʣʠ ʩʫʧʝʨʝʯʣʠʚʽ ʚʠʤʦʛʠ ʉʇʆɾʀɺɸʏɸ ʩʠʩʪʝʤʠ ʜʦ 

ʟʤʽʥʥʠʭ ʩʪʘʥʫ ʦʙôʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ. 
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2. ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏɯ  

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʽ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʨʝʛʫʣʷʪʦʨʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʧʦ ʟʤʽʥʥʠʤ 

ʩʪʘʥʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʥʦʤ ʣʽʥʽʡʥʦʛʦ ʩʪʘʪʠʯʥʦʛʦ ʦʙ'ʻʢʪʘ. ʆʩʦʙʣʠʚʽʩʪʶ ʜʘʥʦʛʦ 

ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ ʉʇʆɾʀɺɸʏ ʤʘʪʠʤʝ ʟʤʦʛʫ ʦʙʠʨʘʪʠ ʧʘʨʘʤʝʪʨʠ ʨʝʛʫʣʷʪʦʨʘ 

ʩʘʤʦʩʪʽʡʥʦ, ʧʨʠ ʷʢʠʭ ʡʦʛʦ ʟʘʜʦʚʦʣʴʥʷʪʠʤʫʪʴ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ, ʘ ʩʘʤʝ 

ʪʦʯʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʡʦʤʫ ʥʝ 

ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʨʦʟʚôʷʟʫʚʘʪʠ ʩʠʩʪʝʤʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʫʜʚʽʯʽ ʙʽʣʴʰʦʛʦ 

ʧʦʨʷʜʢʫ, ʥʽʞ ʧʦʨʷʜʦʢ ʦʙʨʘʥʦʛʦ ʦʙôʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ. 

2.1. ʆʧʠʩ ʦʙôʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʣʽʥʽʡʥʽ ʩʪʘʮʽʦʥʘʨʥʽ ʦʙôʻʢʪʠ, ʷʢʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʨʷʜʢʫ ʦʧʠʩʫʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʨʽʚʥʷʥʥʷʤ [6]: 
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ʜʝu(t) ï ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʢʪʫ ʪʘy(t) ï ʚʠʭʽʜ ʦʙôʻʢʪʫ. 

ʊʘʢʽ ʦʙôʻʢʪʠ ʪʘʢʦʞ ʦʧʠʩʫʶʪʴʩʷ ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ (ɺʄʄ), 

ʷʢʽ ʤʘʶʪʴ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ:  

 

BuAxx += ,            (2.2) 

Cxy= ,             (2.3) 

 

ʜʝ (2.2) ï ʨʽʚʥʷʥʥʷ ʩʪʘʥʫ, (2.3) ï ʨʽʚʥʷʥʥʷ ʚʠʭʦʜʫ. 

ɼʣʷ ɺʄʄ ʦʙôʻʢʪʽʚ ʥʘʡʙʽʣʴʰ ʚʜʘʣʠʤ ʻ ʤʝʪʦʜ ʥʦʨʤʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪ, 

ʩʢʘʣʷʨʥʠʡ ʚʠʛʣʷʜ ʷʢʦʛʦ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ (2.1): 
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1xy= ,             (2.4) 

21 xx =# ,             (2.5) 

   é                

nnn xaxaxax 12110 ... -----=# ,        (2.6) 

 

ʜʝ (2.4) ï ʨʽʚʥʷʥʥʷ ʚʠʭʦʜʫ, (2.5) ʪʘ (2.6) ï ʨʽʚʥʷʥʥʷ ʩʪʘʥʫ. 

 ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʘ ʤʦʜʝʣʴ, ʨʦʟʛʣʷʥʫʪʦʛʦ ʦʙôʻʢʪʫ, 

ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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[ ]xy 01= .            (2.8) 

 

 ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʦʙôʻʢʪʫ ʥʘʚʝʜʝʥʘ ʚ ɼʦʜʘʪʢʫ ɹ, ʜʝ ʤʘʪʨʠʮʽ ɸ ʪʘ ɺ ʤʘʶʪʴ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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ʂʦʥʢʨʝʪʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʢʘʟʘʥʠʭ ʤʘʪʨʠʮʴ ʙʫʜʫʪʴ ʚʠʙʨʘʥʽ ʥʘ ʝʪʘʧʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

2.2. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ɿʛʽʜʥʦ ʟ ʟʘʚʜʘʥʥʷʤ ʽ ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʦʾ ʤʦʜʝʣʽ ʦʙ'ʻʢʪʘ ʟʘʜʘʯʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʛʣʷʥʫʪʘ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʪʘʥʦʚʮʽ: 
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ʜʝ Q ï ʤʘʪʨʠʮ,̫ ʱʦ ʚʨʘʭʦʚʫʻ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ, R ï ʤʘʪʨʠʮ,̫ ʱʦ 

ʚʨʘʭʦʚʫʻ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ, 0U   ï ʚʽʜʢʨʠʪʘ ʤʥʦʞʠʥʘ ʫʧʨʘʚʣʽʥʴ; (2.9) 

ï ʤʦʜʝʣʴ ʦʙôʻʢʪʫ, (2.10) ï ʫʧʨʘʚʣʽʥʥʷ ʚʠʭʦʜʫ ʦʙô̒ʢʪʘ, (2.11) ï ʦʙʤʝʞʝʥʥʷ. 

ɼʣʷ ʥʘʰʦʛʦʚʠʧʘʜʢʫ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ,̔ ʟ ʚʨʘʭʫʚʘʥʥʷ ʩʢʘʣʷʨʥʦʩʪʽ 

ʫʧʨʘʚʣʽʥʥʷ, ʧʨʠʡʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

1. ʇʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʪʘ ʾʭ 

ʚʠʨʽʰʝʥʥʷ ʧʨʠ ʥʝʧʨʷʤʠʭ ʢʨʠʪʝʨʽʷʭ ʷʢʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʩʠʥʪʝʟʫʚʘʪʠ ʣʠʰʝ 

ʩʪʨʫʢʪʫʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ. 

2. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝʧʨʷʤʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʢʚʘʜʨʘʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ 

ʷʢʦʩʪʽ, ʚʽʜʨʘʟʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

3. ʂʦʤʧʨʦʤʽʩʥʽ ʨʽʰʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʨʘʥʽ ʩʘʤʠʤʠ ʉʇʆɾʀɺɸʏɸʄʀ 

ʩʠʩʪʝʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

4. ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ, ʘ ʟʥʘʯʠʪʴ ʽ ʘʣʛʦʨʠʪʤʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʢʦʤʧʨʦʤʽʩʥʦ ʩʧʽʣʴʥʦ ʟ ʉʇʆɾʀɺɸʏɸʄʀ 

ʩʠʩʪʝʤ ʪʽʣʴʢʠ ʧʽʩʣʷ ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ 

ʥʘ ʦʩʥʦʚʽ ʢʦʥʢʨʝʪʥʠʭ ʤʦʜʝʣʝʡ ʦʙ'ʻʢʪʽʚ ʽ ʦʙʤʝʞʝʥʴ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ 

ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ. 

 

 



 

 

34 

3. ʈʆɿʈʆɹʂɸ ʄɽʊʆɼɯɺ ɺʀɿʅɸʏɽʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ʆʇʊʀʄɸʃʔʅʀʍ 

ʈɽɻʋʃʗʊʆʈɯɺ 

ʗʢ ʧʨʘʚʠʣʦ [2], ʧʨʠ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘʡʙʽʣʴʰʽ 

ʩʢʣʘʜʥʦʱʽ ʚʠʥʠʢʘʶʪʴ ʥʘ ʝʪʘʧʽ ʬʦʨʤʘʣʽʟʘʮʽʾ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ 

ʪʠʤ, ʱʦ ʜʦ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʚʠʩʫʚʘʶʪʴʩʷ ʜʚʽ ʩʫʧʝʨʝʯʣʠʚʽ ʚʠʤʦʛʠ, ʘ ʩʘʤʝ, ʚʠʤʦʛʘ 

ʘʜʝʢʚʘʪʥʦʩʪʽ ʽ ʚʠʤʦʛʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʩʪʽ. ɺʠʤʦʛʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʢʨʠʪʝʨʽʡ, ʧʦʚʠʥʥʘ ʘʜʝʢʚʘʪʥʦ 

ʚʽʜʦʙʨʘʞʘʪʠ ʚʠʭʽʜʥʽ ʟʤʽʩʪʦʚʥʽ ʚʠʤʦʛʠ ʉʇʆɾʀɺɸʏɸ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʦ 

ʷʢʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ. ɺʠʤʦʛʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʩʪʽ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʤʘʪʝʤʘʪʠʯʥʘ 

ʤʦʜʝʣʴ ʢʨʠʪʝʨʽʶ ʧʦʚʠʥʥʘ ʜʦʟʚʦʣʠʪʠ ʥʘ ʾʾ ʦʩʥʦʚʽ ʦʪʨʠʤʘʪʠ ʘʥʘʣʽʪʠʯʥʝ ʨʽʰʝʥʥʷ. 

ʇʨʘʢʪʠʢʘ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʟʘʚʜʘʥʥʷ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʘʙʦ ʚʠʙʦʨʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ, ʦʜʥʦʯʘʩʥʦ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʟʘʟʥʘʯʝʥʠʤ ʚʠʤʦʛʘʤ, ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ 

ʚʠʤʦʛʠ ʉʇʆɾʀɺɸʏɸ ʩʠʩʪʝʤʠ ʟʚʦʜʷʪʴʩʷ ʜʦ ʦʜʥʦʯʘʩʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʪʦʯʥʦʩʪʽ ʽ ʰʚʠʜʢʦʜʽʾ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ, ʪʦ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 

ʜʦʩʽ ʥʝ ʩʠʥʪʝʟʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʽ ʘʜʝʢʚʘʪʥʽ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʢʨʠʪʝʨʽʾ, ʭʦʯʘ 

ʟʘʟʥʘʯʝʥʽ ʚʠʤʦʛʠ ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʻ ʧʨʠʨʦʜʥʠʤʠ ʟ ʧʦʛʣʷʜʫ ʉʇʆɾʀɺɸʏɸ.  

3.1. ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ 

ʟʥʘʭʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʘʣʴʥʦʩʪʽ 

ʄʝʪʦʜ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʦ ʩʫʪʽ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʣʠʰʝ 

ʩʪʨʫʢʪʫʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ, ʷʢʠʡ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

)()( *1* tKxBRtu T--= .           (3.1) 

 

ʇʨʠ ʮʴʦʤʫ ʤʘʪʨʠʮʷ ὑ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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ʄʘʪʨʠʮʷ ʧʽʜʩʠʣʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʂ, ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʚʝʨʭʥʷ ʤʝʞʘ 

ʽʥʪʝʛʨʫʚʘʥʥʷ ʚ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʜʦʨʽʚʥʶʻ ʙʝʟʢʽʥʝʯʥʦʩʪʽ, ʟʥʘʭʦʜʠʪʴʩʷ ʚʠʨʽʰʝʥʥʷʤ 

ʘʣʛʝʙʨʘʾʯʥʦʛʦ ʨʽʚʥʷʥʥʷ ʈʽʢʢʘʪʽ, ʷʢʝ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

01 =---- QKAKAKBKBR TT .         (3.3) 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʤʘʪʨʠʮʽ ὑ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʽ, 

ʟʦʢʨʝʤʘ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʨʠʮʴ ὗ Ὥ Ὑ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ, ʪʦʙʪʦ: 

 

),,( 21 Rqqkk ijij = .           (3.4) 

 

ʆʩʢʽʣʴʢʠ ʚʽʜʨʘʟʫ ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʟʘʚʜʘʥʥʷ ʚʢʘʟʘʥʽ ʧʘʨʘʤʝʪʨʠ ʢʨʠʪʝʨʽʶ 

ʷʢʦʩʪʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ, ʪʦ ʽ ʢʦʝʬʽʮʽʻʥʪʠ ʤʘʪʨʠʮʽ ʧʽʜʩʠʣʝʥʥʷ 

ʨʝʛʫʣʷʪʦʨʘ ʪʘʢʦʞ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ. ɺʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʪʽʣʴʢʠ ʧʽʩʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ. 

ʊʘʢ ʷʢ ʢʨʠʪʝʨʽʡ ʷʢʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʥʦʨʤʦʚʘʥʠʡ ʚʽʜʥʦʩʥʦ ʙʫʜʴ-ʷʢʦʛʦ ʯʠʩʣʘ, 

ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʦʜʥʦʛʦ ʟ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ, ʪʦ ʬʘʢʪʠʯʥʦ ʚʠʨʘʟ (3.4) ʧʨʠ 

ʥʦʨʤʫʚʘʥʥʽ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜʥʦʩʥʦ2q , ʧʨʠʡʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

),( rqkk ijij = , 

 

ʜʝ
22

1 ,
q

R
r

q

q
q == . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʜʘʯʘ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʫʣʷʪʦʨʘ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʜʚʦʚʠʤʽʨʥʫ ʟʘʜʘʯʫ ʚʽʜʥʦʩʥʦq i r, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʤʦʛʠ 

ʉʇʆɾʀɺɸʏɸ ʜʦ ʩʪʫʧʝʥʷ ʪʦʯʥʦʩʪʽ ʽ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ. 
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ɿʛʽʜʥʦ ʟ ʧʨʠʡʥʷʪʠʤ ʢʨʠʪʝʨʽʻʤ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʩʪʫʧʽʥʴ ʪʦʯʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ 

ʽ ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ ʦʮʽʥʶʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʚʠʨʘʟʘʤʠ ʚʽʜʧʦʚʽʜʥʦ: 

 

ñ ñ
¤ ¤

==
0 0

22 , dtuIdtxI uixi
,          (3.5) 

  

ʆʯʝʚʠʜʥʦ, ʱʦ ʦʪʨʠʤʘʥʽ ʚʠʨʘʟʠ
ixI ʪʘuI ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʪʝʨʽʶ 

ʷʢʦʩʪʽqʪʘ r, ʪʦʙʪʦ ),( rqII
ii xx = , ),( rqII uu = . 

ɿʘʜʘʯʘ ʚʠʟʥʘʯʝʥʥʷ ʟʘʜʦʚʽʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ qʪʘ rʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

1. ʇʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ (3.5) ʚʽʜ ʜʝʷʢʦʛʦ 

ʧʘʨʘʤʝʪʨʫ, ʥʘʧʨʠʢʣʘʜ, ὶ (ʨʠʩ.3.1.) 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʉʇʆɾʀɺɸʏɸ ʦʙʤʝʞʝʥʽʜ

uu II ¢ . ʊʦʜʽ ʧʨʠ 

ʮʴʦʤʫ ʨʝʛʫʣʷʪʦʨ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʪʦʯʥʽʩʪʴ, ʦʙʤʝʞʝʥʫ)( ʜ

uxx III = . 

 

 

 

ʈʠʩ.3.1. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʽʥʪʝʛʨʘʣʴʥʠʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ1x
I

, uI ʚʽʜ  ὶ 

(ʩʫʮʽʣʴʥʘ ʽ ʧʫʥʢʪʠʨʥʘ ʣʽʥʽʾ ʚʽʜʧʦʚʽʜʥʦ) 
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ʅʘ ʨʠʩ.3.1. ʚʠʜʥʦ, ʦɦ ʉʇʆɾʀɺɸʏ ʙʘʞʘʻ, ʱʦʙ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ 

ʫʧʨʘʚʣʽʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ 145=ʜuI  ʦʜʠʥʠʮ.ɹ ʇʨʠ ʮʴʦʤʫ ʦʪʨʠʤʫʻʤʦ ʪʦʯʥʩ̔ʪʴ 

ʫʧʨʘʚʣʽʥʥʷ80=xI  ʦʜʠʥʠʮ.ɹ 

2. ʇʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ (3.5) ʚʽʜ ʧʘʨʘʤʝʪʨʫ ή 

(ʨʠʩ.3.2.). 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʉʇʆɾʀɺɸʏʋ ʧʦʪʨʽʙʥʘ ʪʦʯʥʽʩʪʴ ʦʙʤʝʞʝʥʘʜ

xx II ¢ . ʇʨʠ 

ʮʴʦʤʫ, ʷʢ ʚʠʪʽʢʘʻ ʟ ʛʨʘʬʽʢʘ, ʚʽʥ ʤʘʻ ʙʫʪʠ ʛʦʪʦʚʠʤ ʜʦ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ)( ʜ

xuu III = . 

 

 

ʈʠʩ.3.2. ɻʨʘʬ̔ʢ ʟʘʣʝʞʥʦʩʪʽ ʽʥʪʝʛʨʘʣʴʥʠʭ ʢʨʠʪʝʨʽʚʾ ʷʢʦʩʪʽ1x
I

, uI ʚʽʜ ή (ʩʫʮʽʣʴʥʘ  ̔

ʧʫʥʢʪʠʨʥʘ ʣʽʥʽʾ ʚʽʜʧʦʚʽʜʥʦ) 

 

ʅʘ ʨʠʩ.3.2. ʧʦʢʘʟʘʥʠʡ ʤʦʤʝʥʪ, ʢʦʣʠ ʉʇʆɾʀɺɸʏ ʙʘʞʘʻ, ʱʦʙ ʪʦʯʥʩ̔ʪʴ 

ʫʧʨʘʚʣʽʥʥʷ ʜʦʨʽʚʥʶʚʘʣʘ8=ʜxI  ʦʜʠʥʠʮʴ. ʊʦʜʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ

460=uI  ʦʜʠʥʠʮ.ɹ 

3. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʉʇʆɾʀɺɸʏɸ ʥʝ ʚʣʘʰʪʦʚʫʶʪʴ ʨʦʟʚôʷʟʢʠ ʟʘʜʘʯʽ, ʪʦ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʥʝʦʙʭʽʜʥʦ ʟʤʽʥʠʪʠ ʩʘʤ ʦʙôʻʢʪ 

ʫʧʨʘʚʣʽʥʥʷ. 
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3.2. ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ 

ʦʧʪʠʤʫʤʫ ʯʘʩʪʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʈʦʟʛʣʷʥʝʤʦ ʜʘʥʠʡ ʤʝʪʦʜ ʥʘ ʦʩʥʦʚʽ ʦʙôʻʢʪʫ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʧʦ 

ʫʧʨʘʚʣʽʥʥʶ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʪʘʥʦʚʮʽ: 

 

( )
ý
ü
û

í
ì
ë

=

+=
+= ñ

¤

.)0(

,
minarg)(

00

2*

xx

BuAxx
dtruQxxxu T

u

#
,       (3.6) 

 

ʜʝ ʭ ï ʚʝʢʪʦʨ ʟʤʽʥʥʠʭ ʩʪʘʥʫ, u ï ʢʝʨʫʶʯʠʡ ʚʧʣʠʚ, Q ï ʤʘʪʨʠʮʷ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʚʠʤʦʛʠ ʜʦ ʟʤʽʥʥʠʭ ʩʪʘʥʫ, r ï ʧʘʨʘʤʝʪʨ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʠʤʦʛʠ ʜʦ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ 

ʫʧʨʘʚʣʽʥʥʷ, ɸ ï ʤʘʪʨʠʮʷ ʩʪʘʥʫ ʦʙôʻʢʪʫ, ɺ ï ʤʘʪʨʠʮʷ ʫʧʨʘʚʣʽʥʥʷ. ʇʨʠ ʮʴʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʘʣʛʦʨʠʪʤ ʟʘʤʢʥʫʪʦʛʦ ʫʧʨʘʚʣʽʥʥʷ: 

 

)()( ** xKxu = ,            (3.7) 

 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʤʦʛʠ ʉʇʆɾʀɺɸʏɸ ʜʦ ʟʤʽʥʥʠʭ ʩʪʘʥʫ ʪʘ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ 

ʫʧʨʘʚʣʽʥʥʷ. 

ʊʘʢ ʷʢ ʩʪʨʫʢʪʫʨʘ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʦʤʘ, ʾʾ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʤʝʪʦʜʦʤ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʽ ʚʦʥʘ ʻ ʣʽʥʽʡʥʦʶ (3.1). ʋ ʚʠʨʘʟʽ (3.1) ʂ ï 

ʤʘʪʨʠʮʷ ʈʽʢʢʘʪʽ, ʷʢʫ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʨʘʟʫ (3.3). 

ʊʦ ʧʨʦʮʝʜʫʨʘ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʤʦʞʝ ʟʚʝʩʪʠ ʜʦ ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʽʚ: 

1) ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʽʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʣʽʥʽʡʥʦʩʪʽ ʧʦ ʟʤʽʥʥʠʤ ʩʪʘʥʫ ʤʘʻ 

ʚʠʛʣʷʜ: 

 

Kxxu =)( .            (3.8) 

 

ʜʝ ʤʘʪʨʠʮʷ ʂ ʤʘʻ ʨʷʜʢʦʚʠʡ ʚʠʛʣʷʜ[ ]nkkK ...1= . 
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2) ʇʨʝʜʩʪʘʚʣʝʥʝ ʫ ʚʠʛʣʷʜʽ (3.8) ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʩʪʘʚʣʷʻʤʦ ʫ ʨʽʚʥʷʥʥʷ ʩʪʘʥʫ 

ʦʙôʻʢʪʫBuAxx +=# , ʧʽʩʣʷ ʯʦʛʦ ʚʦʥʦ ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ: 

 

0)( =-- xBKAx# .           (3.9) 

 

3) ɿʥʘʭʦʜʠʤʦ ʭ ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʦʾ ʤʦʜʝʣʽ (3.9). 

4) ʇʽʜʩʪʘʚʠʤʦ ʟʥʘʡʜʝʥʝ ʨʽʰʝʥʥʷ ʭ ʚ ʢʨʠʪʝʨʽʡ ʷʢʦʩʪʽ ʟʘʜʘʯʽ (3.6), ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʯʦʛʦ ʚʽʥ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

( ) ( )ñ ñ ñ
¤ ¤ ¤

+=+=+=
0 0 0

2 )( dtKxKrxQxxdturuQxxdtruQxxI TTTTTT .   (3.10) 

 

5) ɺʠʟʥʘʯʘʻʤʦ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʚʠʨʘʟʫ (3.10), ʷʢʝ ʤʘʪʠʤʝ ʚʠʛʣʷʜ 

ʬʫʥʢʮʽʾ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʽʚnkk ,...,1 : 

 

),...,( 1 nkkII = .          (3.11) 

 

6) ʆʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ**

1 ,..., nkk  ʢʦʝʬʽʮʽʻʥʪʽʚnkk ,...,1  ʚʠʟʥʘʯʘʻʤʦ ʟ ʫʤʦʚʠ 

ʤʽʥʽʤʫʤʫ ʟʥʘʡʜʝʥʦʛʦ ʽʥʪʝʛʨʘʣʫ (3.11): 

 

( ) { } nikkI
dk

d
kkIkk n

i

n
kk

n
n

,...,1,),...,(arg),...,(minarg,..., 11
,...,

**

1
1

=
ý
ü
û

í
ì
ë

== .   (3.12) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʜʫʨʘ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (3.6) 

ʥʘ ʦʩʥʦʚʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʚ'ʷʟʘʥʘ ʟ ʚʠʨʽʰʝʥʥʷʤ n ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʨʽʚʥʷʥʴ ʦʙ'ʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ (3.9), ʚʠʟʥʘʯʝʥʥʷʤ ʽʥʪʝʛʨʘʣʘ (3.10), ʨʽʰʝʥʥʷʤ n 

ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ (3.12), ʱʦ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʦʩʪʽʰʝ, ʥʽʞ ʨʽʰʝʥʥʷ 2n 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʥʘʜʘʣʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʣʛʦʨʠʪʤ 

ʫʧʨʘʚʣʽʥʥʷ. 
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ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘʚʝʜʝʥʠʡ ʧʽʜʭʽʜ, ʷʢ ʽ ʙʫʜʴ-ʷʢʽ ʢʣʘʩʠʯʥʽ, 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʦʩʪʘʪʦʯʥʝ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʫʧʨʘʚʣʽʥʥʷ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʟʘʜʘʯʘ ʉʇʆɾʀɺɸʏɸ ʩʠʩʪʝʤʠ ʬʦʨʤʘʣʽʟʦʚʘʥʘ ʘʜʝʢʚʘʪʥʦ. 

ʆʩʪʘʪʦʯʥʝ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ (3.6) ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʦ ʩʧʽʣʴʥʦ 

ʉʇʆɾʀɺɸʏɽʄ ʩʠʩʪʝʤʠ ʽ ʡʦʛʦ ʈʆɿʈʆɹʅʀʂʆʄ ʧʽʩʣʷ ʬʦʨʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ 

ʟʘʜʘʯʽ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʬʦʨʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʷʻ 

ʚʠʙʨʘʪʠ ʢʦʝʬʽʮʽʻʥʪʠ ʤʘʪʨʠʮʽ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ (3.3) ʘʙʦ ʢʦʝʬʽʮʽʻʥʪʠ 

ʤʘʪʨʠʮʴ Q ʽ R ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʟʛʦʜʦʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ 

ʤʘʪʨʠʮʽ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʞ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ 

ʩʠʥʪʝʟʫ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧʨʦʤʽʩʥʝ ʨʽʰʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʦ ʙʝʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʪʨʠʮʴ Q ʽ R ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ. 

3.3. ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʤʝʪʦʜʦʤ 

ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʈʦʟʛʣʷʥʝʤʦ ʦʜʠʥ ʽʟ ʢʣʘʩʠʯʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ï 

ʤʝʪʦʜ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʤʘʪʨʠʯʥʝ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ 

ʈʽʢʢʘʪʽ, ʷʢʝ ʙʫʣʦ ʚʠʚʝʜʝʥʦ ʚ ʨʦʟʜʽʣʽ 1 ʜʘʥʦʾ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ: 

 

QKAKAKBKBRK TT ---= -1# .         (3.14) 

 

ʇʽʩʣʷ ʨʦʟʚôʷʟʢʫ ʨʽʚʥʷʥʥʷ (3.14) ʟʥʘʭʦʜʠʤʦ ʤʘʪʨʠʮʶ ὑὸ. 

ɿʘ ʤʝʪʦʜʦʤ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

)()( *1* tKxBRtu T--= .         (3.15) 

 

ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʥʦʤ ʽʟ 

ʘʣʛʦʨʠʪʤʦʤ (3.15) ʥʘʚʝʜʝʥʘ ʚ ɼʦʜʘʪʢʫ ɻ. 
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ʇʽʜʩʪʘʚʣʷʻʤʦ ʤʘʪʨʠʮʶ ὑ ʚ ʨʽʚʥʷʥʥʷ (3.15): 
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ɿ ʨʽʚʥʷʥʥʷ (3.16) ʚʠʜʥʦ, ʱʦ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʥʘʤ ʥʝ ʧʦʪʨʽʙʥʽ ʚʩʽ ʝʣʝʤʝʥʪʠ ʤʘʪʨʠʮʽ ὑ, ʘ ʪʽʣʴʢʠ12k ʪʘ 22k . 

ʈʽʚʥʷʥʥʷ (3.14) ʨʦʟʚôʷʟʫʻʪʴʩʷ ʚ ʟʚʦʨʦʪʥʴʦʤʫ ʯʘʩʽ ʧʨʠ ʫʤʦʚʽ ʥʘ ʧʨʘʚʽʡ 

ʤʝʞʽ: 

 

)()( 22 tFtK = .         (3.17) 

 

ʊʘʢ ʷʢ ʪʝʨʤʽʥʘʥʪ ʚʽʜʩʫʪʥʽʡ, ʪʦ0)( 2 =tK  ( 0=K# ). ʇʨʠ ʮʴʦʤʫ ʨʽʚʥʷʥʥʷ (3.14) 

ʤʘʻ ʚʠʛʣʷʜ: 

 

01 =---- QKAKAKBKBR TT .        (3.18) 

 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʤʘʪʨʠʮʽ ὑ ʨʦʟʚôʷʞʝʤʦ ʨʽʚʥʷʥʥʷ (3.18): 
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 ʊʘʢ ̫ʢ 01 =---- QKAKAKBKBR TT , ʪʦ ʢʦʞʥʠʡ ʝʣʝʤʝʥʪ ʤʘʪʨʠʮʽ

QKAKAKBKBR TT ----1 ʜʦʨʽʚʥʶʻ 0. ʆʪʨʠʤʫʻʤʦ ʩʠʩʪʝʤʫ ʽʟ 3 ʨʽʚʥʷʥʴ (ʪʘʢ ʷʢ 2 ʟ 4 

ʝʣʝʤʝʥʪʚ̔ ʤʘʪʨʠʮ ̔ʨ̔ʚʥ̔) ʟ 3 ʥʝʚʽʜʦʤʠʤʠ (k11, k12 i k22): 
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ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ b, R, a0, a1, q1, q2ʜʘʥʽ ʚ ʫʤʦʚʽ ʟʘʜʘʯʽ. ʊʦʤʫ ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ ὑ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ (3.19). 

ʧʨʠ ʮʴʦʤʫ ʜʨʫʛʝ ʨʽʚʥʷʥʥʷ ʟ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢ, ʷʢ ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘʤ ʥʝ ʧʦʪʨʽʙʝʥ ʝʣʝʤʝʥʪ k11ʤʘʪʨʠʮK̔. 

ɿʥʘʡʜʝʤʦ ʟ ʧʝʨʰʦʛʦ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ (3.19) k12: 
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ɿʥʘʡʜʝʤʦk22 ʟ ʪʨʝʪʴʦʛʦ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ (3.19), ʚʨʘʭʦʚʫʶʯʠ, ʱʦ k12 

ʚʽʜʦʤʦ: 
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 ɿʥʘʡʜʝʥʝk12 ʧʽʜʩʪʘʚʣʷʻʤʦ ʚ k22: 
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ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʨʽʚʥʷʥʥʷ (3.20, 

3.22) ʧʽʜʩʪʘʚʠʪʠ ʚ ʨʽʚʥʷʥʥʷ (3.16). 

3.4. ɺʠʟʥʘʯʝʥʥʷ ʢʦʤʧʨʦʤʽʩʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ 
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ʉʇʆɾʀɺɸʏ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʦʙʤʝʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ, ʥʘʧʨʠʢʣʘʜ, 

ʦʙʤʝʞʝʥʴ ʥʘ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʘʙʦ ʥʘ ʷʢʽʩʴ ʫʧʨʘʚʣʽʥʥʷ ʟʤʽʥʥʠʤʠ 

ʩʪʘʥʫ [7]. ʊʦʜʽ ʢʦʤʧʨʦʤʽʩʥʽ ʨʽʰʝʥʥʷ ʚʠʭʽʜʥʦʾ ʟʘʜʘʯʽ, ʷʢʽ ʙ ʟʘʜʦʚʦʣʴʥʷʣʠ ʚʠʤʦʛʠ 

ʉʇʆɾʀɺɸʏɸ ʩʠʩʪʝʤʠ, ʷʢʱʦ ʚʦʥʠ ʽʩʥʫʶʪʴ, ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʡʜʝʥʽ: 

1) ʅʘ ʦʩʥʦʚʽ ʚʠʨʘʟʽʚ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ: 

 

ñ
¤

==
0

2 ,...1, lidtxI ix ,          (3.23) 

ñ
¤

=
0

2dtuI u .             (3.24) 

 

ʇʽʩʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʫ ʚʠʛʣʷʜʽ (3.8), ʡʦʛʦ ʧʽʜʩʪʘʥʦʚʢʠ ʚ 

ʨʽʚʥʷʥʥʷ ʩʪʘʥʫ ʦʙôʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ, ʽʥʪʝʛʨʫʚʘʥʥʷ ʦʩʪʘʥʥʴʦʛʦ, ʧʽʜʩʪʘʥʦʚʢʠ 

ʟʤʽʥʥʠʭ ʩʪʘʥʫ ʫ ʚʠʨʘʟʠ (3.23-24), ʚʦʥʠ ʧʝʨʝʪʚʦʨʶʶʪʴ ʫ ʬʫʥʢʮʽʾ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ 

ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ k1, é, kn, ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʨʠʮʴ ɸ, ɺ ʨʽʚʥʷʥʥʷ ʩʪʘʥʫ 

ʦʙôʻʢʪʘ ʽ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ, ʪʦʙʪʦ: 

 

lixbbaakkII mnnii ..,1),,...,,...,,...,( 0111 == ,       (3.23) 

),...,,...,,...,( 0111 xbbaakkII mnnuu = .        (3.24) 

 

 

2) ʅʘ ʦʩʥʦʚʽ ʛʨʘʬʽʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ (3.23-24). 

ʅʘ ʨʠʩ. 3.3. ʥʘʚʝʜʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾʚ Ix ʪʘ Iu ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʽʜʩʠʣʝʥʥʷ kʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ (3.7) ʜʣʷ ʦʙôʻʢʪʫ 1-ʛʦ ʧʦʨʷʜʢʫ. ʊʘʢ 

ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʉʇʆɾʀɺɸʏɸ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʦʙʤʝʞʝʥʽ ʜ

uu II ¢ . 

ʇʨʠ ʮʴʦʤʫ ʨʝʛʫʣʷʪʦʨ ʟʘʙʝʟʧʝʯʠʪʴ ʦʙʤʝʞʝʥʫ ʪʦʯʥʽʩʪʴ )( ʜ

uxx III = . 
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ʈʠʩ.3.3. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʝʡ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾ Ixʪʘ Iu ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʫ 

ʧʽʜʩʠʣʝʥʥʷ k ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ ʟ ʦʙʤʝʞʝʥʥʷʤ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ 

ʫʧʨʘʚʣʽʥʥʷ 

 

 ʅʘ ʨʠʩ. 3.3. ʚʠʜʥʦ, ʱʦ ʉʇʆɾʀɺɸʏ ʙʘʞʘʻ, ʱʦʙ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ 

ʫʧʨʘʚʣʽʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ 13=ʜuI  ʦʜʠʥʠʮ.ɹ ʇʨʠ ʮʴʦʤʫ ʦʪʨʠʤʘʻʤʦ ʪʦʯʥʽʩʪʴ 

ʫʧʨʘʚʣʽʥʥʷ 10=xI  ʦʜʠʥʠʮʴ. 

 ʋ ʨʘʟʽ, ʷʢʱʦ ʉʇʆɾʀɺɸʏʋ ʥʝʦʙʭʽʜʥʘ ʦʙʤʝʞʝʥʘ ʪʦʯʥʽʩʪʴ ʜ

xx II ¢ . ʇʨʠ ʮʴʦʤʫ 

ʚʽʥ ʤʘʻ ʙʫʪʠ ʛʦʪʦʚʠʤ ʜʦ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ )( ʜ

xuu III = . 



 

 

46 

 

ʈʠʩ. 3.4. ɻʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʝʡ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾʚ xI  ʪʘ uI  ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʫ 

ʧʽʜʩʠʣʝʥʥʷ k ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ ʟ ʦʙʤʝʞʝʥʥʷʤ ʪʦʯʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ 

  

ʅʘ ʨʠʩ. 3.4. ʧʦʢʘʟʘʥʠʡ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʉʇʆɾʀɺɸʏ ʙʘʞʘʻ, ʱʦʙ ʪʦʯʥʽʩʪʴ 

ʫʧʨʘʚʣʽʥʥʷ ʜʦʨʽʚʥʶʚʘʣʘ 8.0=ʜxI  ʦʜʠʥʠʮ.ɹ ʊʦʜʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ 

61=uI  ʦʜʠʥʠʮʷ. 

 

3) ʋ ʚʠʛʣʷʜʽ ʫʟʛʦʜʞʝʥʥʷ ʨʽʰʝʥʴ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʜʘʯ ʥʘ ʫʤʦʚʥʠʡ ʝʢʩʪʨʝʤʫʤ, ʚ 

ʷʢʠʭ ʚ ʷʢʦʩʪʽ ʫʤʦʚ ʚʠʩʪʫʧʘʻ ʦʙʤʝʞʝʥʥʷ ʥʘ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ. 

ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʟʘʜʘʯʽ ʫʧʨʘʚʣʽʥʥʷ ʤʘʶʪʴ ʬʦʨʤʘʣʽʟʫʚʘʪʠʩʴ ʫ ʚʠʛʣʷʜʽ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʜʘʯ ʥʘ ʫʤʦʚʥʠʡ ʝʢʩʪʨʝʤʫʤ. ʅʘʧʨʠʢʣʘʜ, ʥʝʭʘʡ ʉʇʆɾʀɺɸʏ 

ʩʠʩʪʝʤʠ ʚʢʘʞʝ ʦʙʤʝʞʝʥʥʷ ʥʘ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʜʦʧEE¢ . ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʬʦʨʤʘʣʽʟʦʚʘʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʡʤʘʻ ʥʘʩʪʫʧʥʠʡ 

ʚʠʛʣʷʜ: 
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ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ 

(ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ ʦʧʪʠʤʫʤʫ 

ʯʘʩʪʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ) ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʘʟʫ (3.25) ʟʚʦʜʠʪʴʩʷ 

ʜʦ ʚʠʛʣʷʜʫ: 
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.      (3.26) 

 

ʆʪʨʠʤʘʥʘ ʟʘʜʘʯʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʨʦʟʨʦʙʣʝʥʠʤ 

ʤʝʪʦʜʦʤ. ʇʨʠ ʮʴʦʤʫ ʢʦʝʬʽʮʽʻʥʪʠ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ (3.7) **

1 ,..., nkk  

ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʽʰʝʥʥʷʤ ʥʘʩʪʫʧʥʦʾ ʟʘʜʘʯʽ ʥʘ ʫʤʦʚʥʠʡ ʝʢʩʪʨʝʤʫʤ: 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

1. ʇʨʠ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘʡʙʽʣʴʰʽ ʩʢʣʘʜʥʦʱʽ 

ʚʠʥʠʢʘʶʪʴ ʥʘ ʝʪʘʧʽ ʬʦʨʤʘʣʽʟʘʮʽʾ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ 

ʜʦ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʚʠʩʫʚʘʶʪʴʩʷ ʜʚʽ ʩʫʧʝʨʝʯʣʠʚʽ ʚʠʤʦʛʠ, ʘ ʩʘʤʝ, ʚʠʤʦʛʘ 

ʘʜʝʢʚʘʪʥʦʩʪʽ ʽ ʚʠʤʦʛʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʩʪʽ. 

2. ʄʝʪʦʜ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʽʜʨʘʟʫ ʚʠʨʽʰʠʪʠ ʟʘʚʜʘʥʥʷ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ, ʘʣʝ ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʟʘʜʘʯʽ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʮʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʦʙôʻʢʪʫ ʧʦʨʷʜʢʫ n, ʥʝʦʙʭʽʜʥʦ 

ʚʠʨʽʰʠʪʠ ʜʠʬʝʨʝʥʮʽʡʥʽ ʨʽʚʥʷʥʥʷ ʧʦʨʷʜʢʫ 2n. 

3. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ 

ʟʥʘʭʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʩʧʨʦʱʫʻ ʚʠʨʽʰʝʥʥʷ 

ʟʘʜʘʯʽ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʩʧʦʯʘʪʢʫ ʟʥʘʡʪʠ ʧʘʨʘʤʝʪʨʠ ʢʨʠʪʝʨʽʶ 

ʷʢʦʩʪʽ, ʘ ʧʦʪʽʤ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʨʝʛʫʣʷʪʦʨʘ. 

4. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ 

ʦʧʪʠʤʫʤʫ ʯʘʩʪʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʜʘʻ ʟʤʦʛʫ ʉʇʆɾʀɺɸʏʋ 

ʩʘʤʦʩʪʽʡʥʦ ʦʙʨʘʪʠ ʧʘʨʘʤʝʪʨʠ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ, ʷʢʽ ʙ ʡʦʛʦ ʟʘʜʦʚʦʣʴʥʷʣʠ. 

5. ʊʘʢʦʞ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ ʦʧʪʠʤʫʤʫ ʯʘʩʪʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʽʜʨʘʟʫ 

ʟʥʘʭʦʜʠʪʴ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʨʝʛʫʣʷʪʦʨʘ ʫʧʨʘʚʣʽʥʥʷ.  

6. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʩʠʥʪʝʟʫ ʘʣʛʦʨʠʪʤʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʟʘʜʘʯ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʧʦ ʟʤʽʥʥʠʤ ʩʪʘʥʫ ʽ ʚʠʪʨʘʪʘʤ ʝʥʝʨʛʽʾ ʜʦʟʚʦʣʷʻ ʚ ʜʚʘ 

ʨʘʟʠ ʟʤʝʥʰʠʪʠ ʧʦʨʷʜʦʢ ʟʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʮʝʜʫʨ ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽ ʟʚʝʩʪʠ 

ʡʦʛʦ ʜʦ ʨʦʟʤʽʨʥʦʩʪʽ ʦʙ'ʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ. 

7. ʇʨʦʮʝʩ ʨʽʰʝʥʥʷ ʧʦʜʽʙʥʠʭ ʟʘʜʘʯ ʥʘ ʫʤʦʚʥʠʡ ʝʢʩʪʨʝʤʫʤ ʧʦʣʝʛʰʫʻʪʴʩʷ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ 

ʦʩʥʦʚʽ ʦʧʪʠʤʫʤʫ ʯʘʩʪʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ. 
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4. ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ 

ɼʘʥʠʡ ʨʦʟʜʽʣ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ ʧʨʠʩʚʷʯʝʥʠʡ ʚʠʢʦʥʘʥʥʶ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʶ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʝʦʨʝʪʠʯʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

4.1. ɺʠʙʽʨ ʦʙôʻʢʪʽʚ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʷʢʦʩʪʽ ʦʙôʻʢʪʫ 

ʫʧʨʘʚʣʽʥʥʷ ʙʫʣʠ ʦʙʨʘʥʽ ʜʠʥʘʤʽʯʥʠʡ ʦʙôʻʢʪ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʽʚ. 

ɼʠʥʘʤʽʯʥʠʡ ʦʙôʻʢʪ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʦʧʠʩʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʨʽʚʥʷʥʥʷʤ: 

 

)()()( tbutaxtx =+# ,           (4.1) 

 

ʜʝa = 0,1 ʪʘb = 1. 

 ʇʨʠ ʮʴʦʤʫ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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,      (4.5) 

 

ʜʝ (4.2) ï ʨʽʚʥʷʥʥʷ ʦʙôʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ, (4.3)-(4.4) ï ʦʙʤʝʞʝʥʥʷ. 

ʅʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʘʣʛʦʨʠʪʤ ʟʘʤʢʥʫʪʦʛʦ ʫʧʨʘʚʣʽʥʥʷ: 

 

xKxu ** )( = ,            (4.6) 

 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʤʦʛʠ ʉʇʆɾʀɺɸʏɸ ʩʠʩʪʝʤʠ ʜʦ ʟʤʽʥʥʠʭ ʩʪʘʥʫ ʽ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ 

ʥʘ ʫʧʨʘʚʣʽʥʥʷ. 

 ʈʝʟʫʣʴʪʘʪ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙô̒ʢʪʫ ʫʧʨʘʚʣʽʥʥ̫ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʘ ʩʘʤʝ 

ʟʤʽʥʥʘ ʩʪʘʥʫ x(t), ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ.4.1. 
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ʈʠʩ.4.1. ɻʨʘʬʢ̔ ʤʦʜʝʣʶʚʘʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʦʙô̒ʢʪʫ ʫʧʨʘʚʣʽʥʥ̫ ʧʝʨʰʦʛʦ 

ʧʦʨʷʜʢʫ 

 

 ʊʘʢʦʞ ʜʣʷ ʥʘʦʯʥʦʩʪʽ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʠʡ ʜʠʥʘʤʽʯʥʠʡ ʦʙôʻʢʪ ʜʨʫʛʦʛʦ 

ʧʦʨʷʜʢʫ, ʷʢʠʡ ʦʧʠʩʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʨʽʚʥʷʥʥʷʤ: 

 

)()()()( 01 tbutxatxatx =++ ### ,         (4.7) 

 

ʜʝa0 = 1, a1 = 0,1 ʪʘ b = 1. 

 ʇʨʠ ʮʴʦʤʫ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

( )
î
ý

î
ü

û

î
í

î
ì

ë

=

=

+=

+= ñ
¤

0

0

2*

)10.4.(0)0(

)9.4(,)0(

)8.4(,

minarg)(

x

xx

BuAxx

dtruQzxxu T

u

#

#

,     (4.11) 

 

ʜʝ (4.8) ï ʨʽʚʥʷʥʥʷ ʦʙôʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ, (4.9)-(4.10) ï ʦʙʤʝʞʝʥʥʷ. 

ʅʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʘʣʛʦʨʠʪʤ ʟʘʤʢʥʫʪʦʛʦ ʫʧʨʘʚʣʽʥʥʷ: 

 

xkxkxu #*

2

*

1

* )( += ,           (4.12) 
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ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʤʦʛʠ ʉʇʆɾʀɺɸʏɸ ʩʠʩʪʝʤʠ ʜʦ ʟʤʽʥʥʠʭ ʩʪʘʥʫ ʽ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ 

ʥʘ ʫʧʨʘʚʣʽʥʥʷ. 

 ʈʝʟʫʣʴʪʘʪ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙô̒ʢʪʫ ʫʧʨʘʚʣʽʥʥ̫ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʘ ʩʘʤʝ 

ʟʤʽʥʥʽ ʩʪʘʥʫ x1(t) i x2(t) ʧʨʠ ʚʭʜ̔ʥʦʤʫ ʚʧʣʠʚʽ u(t) = 1(t),ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ.4.2. 

 

 

ʈʠʩ.4.2. ɻʨʘʬʢ̔ ʤʦʜʝʣʶʚʘʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʦʙô̒ʢʪʫ ʫʧʨʘʚʣʽʥʥ̫ ʜʨʫʛʦʛʦ 

ʧʦʨʷʜʢʫ (ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ ï ʧʝʨhʘ ʟʤʽʥʥʘ ʩʪʘʥʫ, ʧʫʥʢʪʠʨʥʘ ï ʜʨʫʛʘ ʟʤʽʥʥʘ ʩʪʘʥʫ). 

4.2. ɺʠʟʥʘʯʝʥʥʷ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ 

 ʂʽʥʮʝʚʝ ʢʦʤʧʨʦʤʽʩʥʝ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʝ ʩʧʽʣʴʥʦ 

ʉʇʆɾʀɺɸʏɽʄ ʪʘ ʈʆɿʈʆɹʅʀʂʆʄ ʩʠʩʪʝʤʠ. ʊʘʢ ʈʆɿʈʆɹʅʀʂ ʩʠʩʪʝʤʠ ʥʘʜʘʻ 

ʉʇʆɾʀɺɸʏʋ ʟʘʣʝʞʥʦʩʪʽ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʟʤʽʥʥʠʭ ʩʪʘʥʫ ʪʘ ʚʠʪʨʘʪ 

ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʫ ʚʠʛʣʷʜʽ: 

 

ñ
¤

==
0

2 ...1, lidtxI ix ,           (4.13) 

ñ
¤

=
0

2dtuI u .              (4.14) 
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 ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾ ʉʇʆɾʀɺɸʏ ʩʘʤ ʤʦʞʝ ʦʙʨʘʪʠ 

ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ (3.7), ʷʢʠʡ ʙʠ ʡʦʛʦ ʚʣʘʰʪʦʚʫʚʘʚ. 

 ɼʣʷ ʧʨʠʡʥʷʪʪʷ ʦʩʪʘʪʦʯʥʦʛʦ ʨʽʰʝʥʥʷ ʉʇʆɾʀɺɸʏɽʄ ʙʫʜʝ ʟʨʫʯʥʽʰʝ, 

ʷʢʱʦ ʚʠʨʘʟʠ (4.13)-(4.14) ʙʫʜʫʪʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ. 

 ɿ ʦʪʨʠʤʘʥʦʛʦ ʚʠʧʣʠʚʘʻ ʚʘʞʣʠʚʠʡ ʚʠʩʥʦʚʦʢ ʜʣʷ ʈʆɿʈʆɹʅʀʂɸ ʩʠʩʪʝʤʠ, ʘ 

ʩʘʤʝ, ʱʦ ʧʨʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʧʽʜʭʦʜʽ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʽʥʚʘʨʽʘʥʪʥʝ 

ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʨʠʮʴ Q ʽ R, ʱʦ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʡʦʤʫ ʚʠʢʦʥʘʥʥʷ ʝʪʘʧʫ 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʘʜʘʯ ̔ʫʧʨʘʚʣʽʥʥʷ, ʘ ʩʘʤʝ ʬʦʨʤʘʣʽʟʘʮʽʾ ʚʠʤʦʛ ʉʇʆɾʀɺɸʏɸ ʜʦ 

ʷʢʦʩʪʽ ʟʤʽʥʥʠʭ ʩʪʘʥʫ ʦʙ'ʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ ʽ ʜʦ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ. ʎʽ 

ʚʠʤʦʛʠ ʙʝʟ ʰʢʦʜʠ ʷʢʦʩʪʽ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʧʦ 

ʟʤʽʥʥʠʤ ʩʪʘʥʫ ʽ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʬʦʨʤʘʣʽʟʦʚʘʥʽ ʚ 

ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʛʣʷʜʽ (4.13)-(4.14). 

 ʇʽʩʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ ʫ ʚʠʛʣʷʜʽ (3.7), ʡʦʛʦ 

ʧʽʜʩʪʘʚʣʝʥʥʷ ʚ ʨʽʚʥʷʥʥ ̫ ʩʪʘʥʫ ʦʙ'ʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʽʥʪʝʛʨʫʚʘʥʥʷ ʦʩʪʘʥʥʴʦʛʦ, 

ʧʽʜʩʪʘʚʣʝʥʥʷ ʟʤʽʥʥʠʭ ʩʪʘʥʫ ʫ ʚʠʨʘʟʠ (4.13)-(4.14) ʦʩʪʘʥʥʽ ʩʪʘʶʪʴ ʬʫʥʢʮʽʷʤʠ ʚʽʜ 

ʧʘʨʘʤʝʪʨʽʚ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ k1,é,kn, ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʨʠʮʴ A, B ʨʽʚʥʷʥʥʷ 

ʩʪʘʥʫ ʦʙ'ʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ, ʪʦʙʪʦ: 

 

( ) lixbbaakkII mnnii ,...,1,,,...,,,...,,,..., 0111 == ,      (4.15) 

),,...,,,...,,,...,( 0111 xbbaakkII mnnuu = .       (4.16) 

 

 ʂʦʤʧʨʦʤʽʩʥʽ ʨʽʰʝʥʥʷ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʉʇʆɾʀɺɸʏɸ ʩʠʩʪʝʤʠ, ʷʢʱʦ 

ʚʦʥʠ ʽʩʥʫʶʪʴ, ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʡʜʝʥʽ ʥʘ ʦʩʥʦʚʽ ʚʠʨʘʟʽʚ (4.15)-(4.16), ʘʙʦ ʥʘ 

ʦʩʥʦʚʽ ʾʭ ʛʨʘʬʽʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʫʟʛʦʜʞʝʥʥʷ ʨʽʰʝʥʴ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʘʜʘʯ ʥʘ ʫʤʦʚʥʠʡ ʝʢʩʪʨʝʤʫʤ, ʚ ʷʢʠʭ ʚ ʷʢʦʩʪʽ ʫʤʦʚ ʩʣʫʞʠʪʴ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ. 
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4.3. ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ 

 ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʦ ʧʨʦʮʝʜʫʨʫ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʝʛʫʣʷʪʦʨʽʚ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʦʙôʻʢʪʘ ʧʝʨʰʦʛʦ ʪʘ 

ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʽʚ, ʱʦ ʟʘʜʘʥʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ (4.1) ʪʘ (4.7) 

ʚʽʜʧʦʚʽʜʥʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʛʣʷʥʫʪʦʛʦ ʤʝʪʦʜʫ ʥʘ ʦʩʥʦʚʽ ʦʧʪʠʤʫʤʫ ʯʘʩʪʠʥʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ. 

4.3.1. ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʜʣʷ ʦʙôʻʢʪʫ 1-ʛʦ ʧʦʨʷʜʢʫ 

 ʇʨʦʮʝʜʫʨʘ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʨʝʛʫʣʷʪʦʨʘ ʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʣʽʥʽʡʥʦʛʦ ʦʙôʻʢʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʽʚ: 

1) ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʣʽʥʽʡʥʦʛʦ ʦʙôʻʢʪʫ ʤʘʻ ʚʠʛʣʷʜ: 

 

kxu =* .            (4.17) 

 

2) ʇʽʜʩʪʘʚʠʤʦ ʚʽʜʦʤʠʡ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʽʥʥʷ (4.17) ʫ ʜʠʬʝʨʝʥʮʽʡʥʝ ʨʽʚʥʷʥʥʷ 

ʦʙôʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ (4.1), ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʦʥʦ ʧʨʠʡʤʘʻ ʥʘʩʪʫʧʥʠʡ 

ʚʠʛʣʷʜ: 

 

0)( =-+Ý=+Ý=+ xbkaxbkxaxxbuaxx ### .      (4.18) 

 

ʗʢ ʚʠʜʥʦ, ʧʽʩʣʷ ʮʽʻʾ ʦʧʝʨʘʮʽʾ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʦʙôʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʻ 

ʦʜʥʦʨʽʜʥʠʤ.  

3) ʈʽʰʝʥʥʷʤ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ (4.18) ʻ: 

 

tabkcetx )()( -= .           (4.19) 

 

ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʦʙʤʝʞʝʥʥʷʤ (4.3), ʤʘʪʠʤʝʤʦ: 
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00

0)*()0( xcxcex abk =Ý¹= - .         (4.20) 

 

ʇʽʜʩʪʘʚʠʚʰʠ ʟʥʘʯʝʥʥʷ ʩʪʘʣʦʾ ʽʥʪʝʛʨʫʚʘʥʥʷ ʚ (4.19), ʦʪʨʠʤʘʻʤʦ: 

 

tabkextx )(

0)( -= .          (4.21) 

 

4) ʇʽʜʩʪʘʚʠʤʦ (4.21) ʚ ʨʽʚʥʷʥʥʷ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ (4.17) ʪʘ ʦʪʨʠʤʘʻʤʦ: 

 

tabkekxu )(

0

-= .           (4.22) 

 

5) ɿʥʘʡʜʝʥʽ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʟʤʽʥʥʫ ʩʪʘʥʫ ʫʧʨʘʚʣʽʥʥʷ (4.21)-(4.22) 

ʧʽʜʩʪʘʚʠʤʦ ʚ ʢʨʠʪʝʨʽʡ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ (4.5), ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʽʥ ʧʨʠʡʤʘʻ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

( ) ( ) ( )ñ ñ ñ
¤ ¤ ¤

--- +=+=+=
0 0 0

)(222

0

)(22

0

2)(22

0

22 dtekqxdtexkeqxdtuqxI tabktabktabk .  (4.23) 

 

6) ɿʥʘʡʜʝʤʦ ʽʥʪʝʛʨʘʣ (4.23), ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ kʤʦʞʝ ʙʫʪʠ 

ʣʠʰʝ ʚʽʜôʻʤʥʠʤ: 
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)(2

)(

)(2

)(

0)(2
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22

0

22

0

0

)(2
22

0

)(222

0
bka

kqx

abk
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abk

e
kqxekqxI

tabk
tabk
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+
=
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+
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¤

-
+=+= ñ

¤ -
- .  (4.24) 

 

ɿ ʦʪʨʠʤʘʥʦʛʦ ʚʠʨʘʟʫ (4.24) ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʦ ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʫ k ʧʽʜʩʠʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ (4.17) ʧʨʠ ʚʽʜʦʤʠʭ ʧʘʨʘʤʝʪʨʘʭ a, 

b, q ʽ ʧʦʯʘʪʢʦʚʦʾ ʫʤʦʚʠ (4.3). ʅʠʞʯʝ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ (4.5) 

ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʽʚ: a = 0,1, b = 1, q = 1, x0 = 5. 
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ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʟʘʚʯʘʩʥʦ ʚʽʜʦʤʽ ʧʘʨʘʤʝʪʨʠ ʤʘʪʨʠʮʽ Q ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ, ʪʦ 

ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ**

1 ,..., nkk  ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ nkk ,...,1  ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ 

ʫʤʦʚʠ ʤʽʥʽʤʫʤʫ ʦʪʨʠʤʘʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ, ʪʦʙʪʦ: 
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kkI
dk
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dk
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.    (4.25) 

 

ɿʥʘʡʜʝʤʦ ʤʽʥʽʤʫʤ ʦʪʨʠʤʘʥʦʛʦ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ. ʇʨʦʜʠʬʝʨʝʥʮʽʶʚʘʚʰʠ 

ʚʠʨʘʟ (4.24) ʧʦ ʧʘʨʘʤʝʪʨʫ k ʤʘʪʠʤʝʤʦ: 
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ɿ ʚʠʨʘʟʫ (4.26) ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʫ ʨʝʛʫʣʷʪʦʨʘ Ὧᶻ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚôʷʟʘʪʠ ʪʘʢʫ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ: 

 

    02 2

0

22

0

2

0 =+- bqxbkxakx , 

0)(2 2 ¸-bka .             (4.27) 

 

ʈʦʟʚôʷʞʝʤʦ ʟʥʘʡʜʝʥʫ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ (4.27). ɼʨʫʛʝ ʨʽʚʥʷʥʥʷ ʻ 

ʦʙʤʝʞʝʥʥʷʤ: 

 

b

a
kbka ¸Ý¸- 0 .         (4.28) 

 

ʇʝʨʰʝ ʨʽʚʥʷʥʥʷ ʻ ʟʚʠʯʘʡʥʠʤ ʢʚʘʜʨʘʪʥʠʤ ʨʽʚʥʷʥʥʷʤ ʽ ʤʘʻ ʨʦʟʚôʷʟʦʢ: 
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02 2
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0
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0 =++- bqxakxbkx ; 
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qbxaxax
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bqxbxaxax
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= .   (4.29) 

ʇʽʜʩʪʘʚʠʚʰʠ ʚʽʜʦʤʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚa, b, q, x0 ʚ (4.28)-(4.29), 

ʦʪʨʠʤʘʻʤʦ: 

 

905,01 -=k , 

105,12 =k , 

1,0̧k . 

 

ʊʘʢ, ʷʢ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʨʝʛʫʣʷʪʦʨʘ ʤʘʻ ʙʫʪʠ ʚʽʜôʻʤʥʝ, ʪʦ 

ʦʧʪʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʻ: 

 

k
*
 = ï0,905. 

 

 ɿʥʘʡʜʝʤʦ ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʪʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʤʽʥʥʦʾ ʩʪʘʥʫ ʪʘ ʚʠʪʨʘʪ 

ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ: 
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 ʅʘ ʨʠʩ. 4.3. ʥʘʚʝʜʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾʚ Ix ʪʘ Iu ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʽʜʩʠʣʝʥʥʷkʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ (4.17). ʊʘʢ ʜʦʧʫʩʪʠʤʠʤ ʚʠʪʨʘʪʘʤ ʝʥʝʨʛʽʾ ʥʘ 

ʫʧʨʘʚʣʽʥʥʷ Iuʜ ʚʽʜʧʦʚʽʜʘʻ ʽʥʪʝʛʨʘʣʴʥʘ ʪʦʯʥʽʩʪʴ Ixʜ, ʷʢʘ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʫʤʦʚʽ, 

ʷʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʝ ʨʽʚʥʠʡ k
*
. ʅʘ ʦʩʥʦʚʽ 

ʨʠʩ. 4.3. ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʡʜʝʥʽ ʥʝʦʙʭʽʜʥʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ Ixʜ.  
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ʈʠʩ.4.3. ɻʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʝʡ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾ Ixʪʘ Iu ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʫ 

ʧʽʜʩʠʣʝʥʥʷ k ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ 

  

ʅʘ ʨʠʩ.4.4. ʥʘʚʝʜʝʥʽ ʛʨʘʬʽʢʠ ʟʤʽʥʥʦʾ ʩʪʘʥʫ ʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠ ʦʪʨʠʤʘʥʦʤʫ ʥʘ 

ʨʠʩ.4.3. ʢʦʝʬʽʮʽʻʥʪʽ ʧʽʜʩʠʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ k
*
. 

 

 

ʈʠʩ.4.4. ɻʨʘʬʽʢʠ ʟʤʽʥʥʦʾ ʩʪʘʥʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠ ʜʦʧʫʩʪʠʤʠʭ ʚʠʪʨʘʪʘʭ ʝʥʝʨʛʽʾ ʽ 

ʦʪʨʠʤʘʥʦʤʫ ʢʦʝʬʽʮʽʻʥʪʽ ʧʽʜʩʠʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ 
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 ɺʽʜʩʫʪʥʽʩʪʴ ʨʽʰʝʥʥʷ, ʷʢʝ ʙ ʟʘʜʦʚʽʣʴʥʷʣʦ ʉʇʆɾʀɺɸʏɸ, ʦʟʥʘʯʘʻ, ʱʦ 

ʥʘʷʚʥʠʤʠ ʦʙ'ʻʢʪʦʤ ʥʝ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʷʢʦʩʪʽ, ʷʢʠʡ ʡʦʛʦ ʮʽʢʘʚʠʪʴ. 

4.3.2.ɼʣʷ ʦʙôʻʢʪʫ 2-ʛʦ ʧʦʨʷʜʢʫ 

ʇʨʦʮʝʜʫʨʘ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʘ 

ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʦʙôʻʢʪʫ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʽʚ: 

1) ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʦʙôʻʢʪʫ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʤʘʻ ʚʠʛʣʷʜ: 

 

xkxkKxu #
21

* +== .          (4.32) 

 

2) ʇʽʜʩʪʘʚʠʤʦ ʚʽʜʦʤʠʡ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʽʥʥʷ (4.32) ʫ ʜʠʬʝʨʝʥʮʽʡʥʝ ʨʽʚʥʷʥʥʷ 

ʦʙôʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ (4.7), ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʦʥʦ ʧʨʠʡʤʘʻ ʥʘʩʪʫʧʥʠʡ 

ʚʠʛʣʷʜ: 

 

0)()()( 1021210101 =-+-+Ý+=++Ý=++ bkaxbkaxxkxkbxaxaxbuxaxax ########## . (4.33) 

 

ʗʢ ʚʠʜʥʦ, ʧʽʩʣʷ ʮʽʻʾ ʦʧʝʨʘʮʽʾ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʦʙôʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʻ 

ʦʜʥʦʨʽʜʥʠʤ.  

3) ʈʦʟʚôʷʞʝʤʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ (4.33): 
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4) ɿʥʘʡʜʝʤʦ ʜʨʫʛʫ ʟʤʽʥʥʫ ʩʪʘʥʫ ὼὸ: 
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tt
ecectx 21

2211)(
ll ll +=# .         (4.35) 

 

5) ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʦʙʤʝʞʝʥʥʷʤʠ (4.9)-(4.10), ʟʥʘʡʜʝʤʦ ʩʪʘʣʽ ʽʥʪʝʛʨʫʚʘʥʥʷ c1 

i c2: 
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6) ʇʽʜʩʪʘʚʠʤʦ ʚʠʨʘʟʠ ʟʥʘʡʜʝʥʠʭ ʟʤʽʥʥʠʭ ʩʪʘʥʫ (4.34)-(4.35) ʚ ʨʽʚʥʷʥʥʷ 

ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ (4.32) ʪʘ ʦʪʨʠʤʘʻʤʦ: 

 

( ) ( )( ) ( ) tttttt
eckkeckkececkececkxkxku 212121

222111212211221121

llllll llll +++=+++=+= # (4.38) 

 

7) ɿʥʘʡʜʝʥʽ ʚʠʨʘʟʠ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʟʤʽʥʥʠʭ ʩʪʘʥʫ ʫʧʨʘʚʣʽʥʥʷ 

(4.34), (4.35), (4.38) ʧʽʜʩʪʘʚʠʤʦ ʚ ʢʨʠʪʝʨʽʡ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ (4.11), ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʽʥ ʧʨʠʡʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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lll .        (4.39) 

8) ɿʥʘʡʜʝʤʦ ʽʥʪʝʛʨʘʣ (4.39), ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ kʤʦʞʝ ʙʫʪʠ 

ʣʠʰʝ ʚʽʜôʻʤʥʠʤ: 
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ɿ ʦʪʨʠʤʘʥʦʛʦ ʚʠʨʘʟʫ (4.40) ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ k1 ʪʘk2ʧʽʜʩʠʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ (4.32) ʧʨʠ ʚʽʜʦʤʠʭ 

ʧʘʨʘʤʝʪʨʘʭ a0, a1, b, q, r ʽ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ (4.9)-(4.10). ʅʠʞʯʝ ʥʘʚʝʜʝʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ (4.11) ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʽʚ: a0 = 0,1, 

a1 = 1, b = 1, q = 1,5, r = 1, x0 = 5. 

ʊʘʢ ʷʢ ʥʘʤ ʚʽʜʦʤʽ ʧʘʨʘʤʝʪʨʠ ʤʘʪʨʠʮʴ Q ʪʘ R, ʟʥʘʡʜʝʤʦ ʦʧʪʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ*

2

*

1 ,kk  ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ k1, k2 ʟ ʫʤʦʚʠ ʤʽʥʽʤʫʤʫ ʦʪʨʠʤʘʥʦʛʦ 

ʧʘʨʘʤʝʪʨʫ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ: 

 

( ) 0, 21
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=kkI
dk
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( ) 0, 21
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=kkI
dk

d
.          (4.41) 

 

ʈʦʟʚôʷʟʘʚʰʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ (4.41) ʪʘ ʧʽʜʩʪʘʚʠʚʰʠ ʚʽʜʦʤʽ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚa0, a1, b, q, r, ʦʪʨʠʤʘʻʤʦ ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʽʜʩʠʣʝʥʥʷ 

ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ: 

 



 

 

61 

k1 = ï1,105, 

k2 = ï 1,539. 

 ɿʥʘʡʜʝʤʦ ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʪʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʤʽʥʥʠʭ ʩʪʘʥʫ ʪʘ ʚʠʪʨʘʪ 

ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ: 
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ʅʘ ʈʠʩ. 4.5.-6. ʥʘʚʝʜʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾʚxI , xI #, uI ʚʽʜ 

ʢʦʝʬʽʮʽʻʥʪ ̔ʧʽʜʩʠʣʝʥʥʷ1k  ʪʘ 2k ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ (4.32). 

ɿʘʬʽʢʩʫʻʤʦ ʧʘʨʘʤʝʪʨ 1k  ʚ ʡʦʛʦ ʦʧʪʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʽ 105.1*

1 -=k . 

ʇʨʠʧʫʩʪʠʤʦ ʚʠʪʨʘʪʘʤ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ Iuʜ ʚʽʜʧʦʚʽʜʘʻ ʽʥʪʝʛʨʘʣʴʥʘ ʪʦʯʥʽʩʪʴ 

Ixʜ, ʷʢʘ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʫʤʦʚʽ, ʷʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ 
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ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʝ ʨʽʚʥʠʡ *

1k . ʅʘ ʦʩʥʦʚʽ ʨʠʩ. 4.5. ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʡʜʝʥʽ ʥʝʦʙʭʽʜʥʽ 

ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ Ixʜ.  

 

 

ʈʠʩ.4.5. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʝʡ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾ Ixʪʘ Iu ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʫ 

ʧʽʜʩʠʣʝʥʥʷ k1 ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ  

 

ʊʝʧʝʨ ʟʘʬʽʢʩʫʻʤʦ ʽʥʰʠʡ ʧʘʨʘʤʝʪʨ 2k  ʚ ʡʦʛʦ ʦʧʪʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʽ 

539.1*

2 -=k . ʅʝʭʘʡ ʚʠʪʨʘʪʘʤ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ Iuʜ ʚʽʜʧʦʚʽʜʘʻ ʽʥʪʝʛʨʘʣʴʥʘ 

ʪʦʯʥʽʩʪʴ Ixʜ, ʷʢʘ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʫʤʦʚʽ, ʷʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ 

ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʝ ʨʽʚʥʠʡ *

2k . ʅʘ ʦʩʥʦʚʽ ʨʠʩ. 4.6. ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʡʜʝʥʽ ʥʝʦʙʭʽʜʥʽ 

ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ Ixʜ. 
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ʈʠʩ.4.6. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʝʡ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾIxʪʘ Iuʚʽʜ ʢʦʝʬʽʮʽʻʥʪʫ 

ʧʽʜʩʠʣʝʥʥʷk2ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ 

 

ʅʘ ʨʠʩ.4.7. ʥʘʚʝʜʝʥʽ ʛʨʘʬʽʢʠ ʟʤʽʥʥʠʭ ʩʪʘʥʫ ʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠ ʦʪʨʠʤʘʥʠʭ ʥʘ 

ʨʠʩ.4.5.-6. ʢʦʝʬʽʮʽʻʥʪʘʭ ʧʽʜʩʠʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ*

1k  ʪʘ *

2k . 

 

ʈʠʩ.4.7. ɻʨʘʬʽʢʠ ʟʤʽʥʥʦʾ ʩʪʘʥʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠ ʜʦʧʫʩʪʠʤʠʭ ʚʠʪʨʘʪʘʭ ʝʥʝʨʛʽʾ ʽ 

ʦʪʨʠʤʘʥʠʭ ʢʦʝʬʽʮʽʻʥʪʘʭ ʧʽʜʩʠʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ 
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4.4. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʋ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʝʦʨʝʪʠʯʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʢʦʥʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʾʭ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʂʦʤʧ'ʶʪʝʨʥʘ 

ʧʨʦʛʨʘʤʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʚ ʩʪʘʥʜʘʨʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Mathcad 

14. 

ɼʘʥʝ ʇɿ ʧʦʚʠʥʥʦ ʚʠʨʽʰʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

¶ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙ'ʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ; 

¶ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ; 

¶ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʟʤʽʥʥʠʭ ʩʪʘʥʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ; 

¶ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ ʽ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ; 

¶ ʛʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʮʽʢʘʚʣʷʪʴ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʇʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʥʘʚʝʜʝʥʠʡ ʚ ɼʦʜʘʪʢʫ ɭ. 

 

4.5. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷ 

 ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ ʟʥʘʭʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʪʝʨʽʾʚ 

ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʥʘʚʝʜʝʥʽ ʥʘ ʥʘʩʪʫʧʥʠʭ ʤʘʣʶʥʢʘʭ ʨʠʩ.4.8-19. 

ʅʘ ʨʠʩ.4.8-9 ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʨʘʬʽʢʠ ʥʝʢʝʨʦʚʘʥʦʾ ʪʘ ʢʝʨʦʚʘʥʦʾ ʧʝʨʰʦʾ ʪʘ 

ʜʨʫʛʦʾ ʟʤʽʥʥʠʭ ʜʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʦʙôʻʢʪʫ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʚʽʜʧʦʚʽʜʥʦ. 
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ʈʠʩ.4.8. ɻʨʘʬʽʢ ʥʝʢʝʨʦʚʘʥʦʾ ʪʘ ʢʝʨʦʚʘʥʦʾ ʧʝʨʰʦʾ ʟʤʽʥʥʦʾ ʩʪʘʥʫ ʦʙôʻʢʪʫ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʠ ʟʥʘʯʝʥʥʽ ʧʘʨʘʤʝʪʨʫr = 0,5 (ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ ï ʜʣʷ ʦʙôʻʢʪʫ ʙʝʟ 

ʨʝʛʫʣʷʪʦʨʘ, ʧʫʥʢʪʠʨʥʘ ï ʜʣʷ ʦʙôʻʢʪʫ ʟ ʨʝʛʫʣʷʪʦʨʦʤ) 

 

 

 

ʈʠʩ.4.9. ɻʨʘʬʽʢ ʥʝʢʝʨʦʚʘʥʦʾ ʪʘ ʢʝʨʦʚʘʥʦʾ ʜʨʫʛʦʾ ʟʤʽʥʥʦʾ ʩʪʘʥʫ ʦʙôʻʢʪʫ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʠ ʟʥʘʯʝʥʥʽ ʧʘʨʘʤʝʪʨʫr = 0,5  (ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ ï ʜʣʷ ʦʙôʻʢʪʫ ʙʝʟ 

ʨʝʛʫʣʷʪʦʨʘ, ʧʫʥʢʪʠʨʥʘ ï ʜʣʷ ʦʙôʻʢʪʫ ʟ ʨʝʛʫʣʷʪʦʨʦʤ) 
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ʅʘ ʨʠʩ.4.10-13 ʧʦʢʘʟʘʥʽ ʛʨʘʬʽʢʠ ʢʝʨʦʚʘʥʦʾ ʧʝʨʰʦʾ ʟʤʽʥʥʦʾ ʩʪʘʥʫ ʦʙôʻʢʪʫ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʽʚ ʪʦʯʥʦʩʪʽ 

ʫʧʨʘʚʣʽʥʥq̫ ʪʘ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷr. 

 

 

ʈʠʩ.4.10. ɻʨʘʬʽʢ ʢʝʨʦʚʘʥʦʾ  ʧʝʨʰʦʾ ʟʤʽʥʥʦʾ ʩʪʘʥʫ ʦʙôʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠ 

ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʫr = 0,5̔  r = 0,01(ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ ï ʧʨʠ r = 0,5, 

ʧʫʥʢʪʠʨʥʘ ï ʧʨʠr = 0,01) 

 

 

ʈʠʩ.4.11. ɻʨʘʬʽʢ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʫr = 0,5  ̔r = 

0,01(ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ ï ʧʨʠr = 0,5, ʧʫʥʢʪʠʨʥʘ ï ʧʨʠr = 0,01) 
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ʈʠʩ.4.12. ɻʨʘʬʽʢ ʢʝʨʦʚʘʥʦʾ  ʧʝʨʰʦʾ ʟʤʽʥʥʦʾ ʩʪʘʥʫ ʦʙôʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠ 

ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʫ q = 0,02  ̔q = 0,1(ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ ï ʧʨʠ q = 0,02, 

ʧʫʥʢʪʠʨʥʘ ï ʧʨʠ q = 0,1) 

 

 

 

 

ʈʠʩ.4.13. ɻʨʘʬʽʢ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʫ q = 0,02̔  q = 

0,1(ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ ï ʧʨʠq = 0,02, ʧʫʥʢʪʠʨʥʘ ï ʧʨʠ q = 0,1) 
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ʅʘ ʨʠʩ.4.14-15 ʧʦʢʘʟʘʥʽ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʝʡ ʪʦʯʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜ 

ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʽ ʥʘʚʧʘʢʠ, ʚʠʟʥʘʯʝʥʽ ʥʘ ʦʩʥʦʚʽ ʟʥʘʭʦʜʞʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʘʣʴʥʦʩʪʽ. 

 

ʈʠʩ.4.14. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʪʦʯʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ 

ʫʧʨʘʚʣʽʥʥʷ 

ʅʘ ʨʠʩ.4.14. ʚʠʜʥʦ, ʦɦ ʉʇʆɾʀɺɸʏ ʙʘʞʘʻ, ʱʦʙ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ 

ʫʧʨʘʚʣʽʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ 145=ʜuI  ʦʜʠʥʠʮ.ɹ ʇʨʠ ʮʴʦʤʫ ʦʪʨʠʤʫʻʤʦ ʪʦʯʥʩ̔ʪʴ 

ʫʧʨʘʚʣʽʥʥʷ 80=xI  ʦʜʠʥʠʮ.ɹ 

 

ʈʠʩ.4.15. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʚʽʜ ʪʦʯʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ 
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ʅʘ ʨʠʩ.4.15. ʧʦʢʘʟʘʥʠʡ ʤʦʤʝʥʪ, ʢʦʣʠ ʉʇʆɾʀɺɸʏ ʙʘʞʘʻ, ʱʦʙ ʪʦʯʥʩ̔ʪʴ 

ʫʧʨʘʚʣʽʥʥʷ ʜʦʨʽʚʥʶʚʘʣʘ8=ʜxI
 ʦʜʠʥʠʮʴ. ʊʦʜ̔ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ï 

460=uI
 ʦʜʠʥʠʮ.ɹ 

 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ ʦʧʪʠʤʫʤʫ ʯʘʩʪʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʥʘʚʝʜʝʥʽ ʥʘ ʥʘʩʪʫʧʥʠʭ ʤʘʣʶʥʢʘʭ ʨʠʩ.4.16-19. 

ʅʘ ʨʠʩ.4.16-17 ʟʦʙʨʘʞʝʥʽ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾʚ Ix ʪʘ Iu 

ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʧʽʜʩʠʣʝʥʥʷ kʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʦʙôʻʢʪʫ 1-ʛʦ ʧʦʨʷʜʢʫ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʟʥʘʡʪʠ ʢʦʤʧʨʦʤʽʩʥʽ ʨʽʰʝʥʥʷ, ʱʦʙ ʉʇʆɾʀɺɸʏɸ 

ʩʠʩʪʝʤʠ ʚʣʘʰʪʦʚʫʚʘʣʘ ʷʢ ʪʦʯʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ, ʪʘʢ ʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ 

ʫʧʨʘʚʣʽʥʥʷ. 

 

 

 

ʈʠʩ.4.16. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʝʡ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾ Ixʪʘ Iu ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʫ 

ʧʽʜʩʠʣʝʥʥʷ kʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ ʟ ʦʙʤʝʞʝʥʥʷʤ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ 



 

 

70 

 ʅʘ ʨʠʩ.4.16 ʚʠʜʥʦ, ʱʦ ʉʇʆɾʀɺɸʏ ʙʘʞʘʻ, ʱʦʙ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ 

ʫʧʨʘʚʣʽʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ 13=ʜuI  ʦʜʠʥʠʮʴ. ʇʨʠ ʮʴʦʤʫ ʦʪʨʠʤʘʻʤʦ ʪʦʯʥʽʩʪʴ 

ʫʧʨʘʚʣʽʥʥʷ 10=xI  ʦʜʠʥʠʮʴ.  

 

 

ʈʠʩ.4.17.  ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʝʡ ʯʘʩʪʠʥʥʠʭ ʢʨʠʪʝʨʽʾʚ xI  ʪʘ uI  ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʫ 

ʧʽʜʩʠʣʝʥʥʷ k ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ ʟ ʦʙʤʝʞʝʥʥʷʤ ʪʦʯʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ 

 

ʅʘ ʨʠʩ.4.17. ʧʦʢʘʟʘʥʠʡ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʉʇʆɾʀɺɸʏ ʙʘʞʘʻ, ʱʦʙ ʪʦʯʥʽʩʪʴ 

ʫʧʨʘʚʣʽʥʥʷ ʜʦʨʽʚʥʶʚʘʣʘ 8.0=ʜxI  ʦʜʠʥʠʮʴ. ʊʦʜʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ 

61=uI  ʦʜʠʥʠʮʷ. 

ʗʢʱʦ ʧʦ ʯʝʨʟʽ ʬʽʢʩʫʚʘʪʠ ʦʜʠʥ ʟʽ ʟʥʘʡʜʝʥʠʭ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʦʙôʻʢʪʫ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʪʦ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ 

ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʙʫʜʝ ʦʜʥʦʢʦʚʠʤ. ʊʘʢ ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʽʚ: a0 = 0,1, a1 = 1, 

b= 1, q = 2, r = 1, x0 = 10 ï ʟʥʘʯʝʥʥʷ 105,1*

1 -=k . ʇʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ 

ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ I(k2) ʚʽʜ ʽʥʰʦʛʦ ʧʘʨʘʤʝʪʨʫ k2 (ʈʠʩ.4.18), ʟ ʷʢʦʛʦ ʚʠʜʥʦ, ʱʦ 

212)(min 2
2

=kI
k

. 
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ʈʠʩ.4.18. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ I(k2) ʩʠʩʪʝʤʠ ʚʽʜ ʦʜʥʦʛʦ ʟ 

ʧʘʨʘʤʝʪʨʽʚ (k2) ʧʨʠ ʚʽʜʦʤʦʤʫ ʽʥʰʦʤʫ ʧʘʨʘʤʝʪʨʽ (k1) 

ʇʨʠ ʪʠʭ ʩʘʤʠʭ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʽʚ: a0, a1, b, q , r, x0 ï ʟʥʘʯʝʥʥʷ 

889,1*

2 -=k . ʇʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ I(k1)ʚʽʜ ʽʥʰʦʛʦ 

ʧʘʨʘʤʝʪʨʫ k1 (ʨʠʩ.4.17), ʟ ʷʢʦʛʦ ʚʠʜʥʦ, ʱʦ 212)(min 1
1

=kI
k

. 

 

ʈʠʩ.4.19. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ I(k1) ʩʠʩʪʝʤʠ ʚʽʜ ʦʜʥʦʛʦ ʟ 

ʧʘʨʘʤʝʪʨʽʚ (k1) ʧʨʠ ʚʽʜʦʤʦʤʫ ʽʥʰʦʤʫ ʧʘʨʘʤʝʪʨʽ (k2) 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

ʈʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ 

ʦʧʪʠʤʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʫʣʷʪʦʨʘ, ʧʨʠ ʷʢʠʭ ʪʦʯʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʽ ʚʠʪʨʘʪʠ 

ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʫʪʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʉʇʆɾʀɺɸʏɸ, ʷʢ ʤʝʪʦʜʦʤ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ ʟʥʘʭʦʜʞʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʘʣʴʥʦʩʪʽ, ʪʘʢ ʽ ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ ʦʧʪʠʤʫʤʫ ʯʘʩʪʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ. 
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5. ʆʍʆʈʆʅɸ ʇʈɸʎɯ ʊɸ ɹɽɿʇɽʂɸ ɺ ʅɸɼɿɺʀʏɸʁʅʀʍ ʉʀʊʋɸʎɯʗʍ 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʻ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʫ ʟʘʜʘʯʘʭ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʊʦʤʫ ʨʦʟʛʣʷʥʝʤʦ 

ʧʨʠʤʽʱʝʥʥʷ(ʦʬʽʩ), ʜʝ ʚʠʢʦʥʫʚʘʣʘʩʴ ʨʦʟʨʦʙʢʘ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʽ 

ʥʘʧʠʩʘʥʥʷ ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ. 

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʚʠʜʽʣʝʥʦ ʚʩʽ ʰʢʽʜʣʠʚʽ ʪʘ ʥʝʙʝʟʧʝʯʥʽ ʬʘʢʪʦʨʠ, ʷʢʠʤ ʤʦʞʝ 

ʧʽʜʜʘʚʘʪʠʩʷ ʧʨʘʮʽʚʥʠʢ [9]. ʅʠʞʯʝ ʙʫʜʝ ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ ʧʨʠʤʽʱʝʥʥʷ (ʦʬʽʩʫ) ʽʟ 

ʟʘʟʥʘʯʝʥʥʷʤ ʨʦʟʤʽʨʽʚ, ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ 

ʧʨʘʮʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʩʪʫʧʥʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ: ʤʽʢʨʦʢʣʽʤʘʪ 

ʧʨʠʤʽʱʝʥʥʷ, ʦʩʚʽʪʣʝʥʥʷ, ʰʫʤ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʪʘ ʽʥʬʨʘʯʝʨʚʦʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʝʣʝʢʪʨʦʥʝʙʝʟʧʝʢʘ ʽ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʘ. ʆʧʠʩʘʥʦ ʚʠʤʦʛʠ 

ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ. 

5.1. ɸʥʘʣʽʟ ʨʦʙʦʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʻ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʧʝʨʘʪʦʨʘʤʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʩʭʝʤʫ ʧʨʠʤʽʱʝʥʥʷ, ʜʝ 

ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʜʠʧʣʦʤʥʘ ʨʦʙʦʪʘ (ʨʠʩ.5.1). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʤʽʱʝʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʥʘʩʪʫʧʥʽʡ ʪʘʙʣʠʮʽ 5.1. 

ʊʘʙʣʠʮʷ 5.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʤʽʱʝʥʥʷ 

ɼʦʚʞʠʥʘ, a 5 ʤ
 

ʐʠʨʠʥʘ, b 4 ʤ 

ɺʠʩʦʪʘ, h 3,2 ʤ 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ, S 20 ʤ
2
 

ɿʘʛʘʣʴʥʠʡ ʦʙôʻʤ, V 64 ʤ
3
 

ʂʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʤʽʩʮʴ 2 

ʂʽʣʴʢʽʩʪʴ ʚʽʢʦʥ, ʚʽʢʦʥn  1
 

ʂʽʣʴʢʽʩʪʴ ʙʘʪʘʨʝʡ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʚʦʜʥʦʛʦ ʦʧʘʣʝʥʥʷ, ʙn  

1 
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2

3

5

4

1

5

11 0,750,75 1,5

0,52

4

 

ʈʠʩ.5.1 ʇʣʘʥ ʧʨʠʤʽʱʝʥʥʷ, ʜʝ 1 ï ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʝ ʈɹ, 2 ï ʚʽʢʥʦ ʟ 

ʩʦʥʮʝʟʘʭʠʩʥʠʤʠ ʞʘʣʶʟʷʤʠ, 3 ï ʢʦʥʜʠʮʽʦʥʝʨ, 4 ï ʰʘʬʘ ʜʣʷ ʜʦʢʫʤʝʥʪʽʚ, 5 ï ʜʚʝʨʽ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ [10] ʚʠʩʦʪʘ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 

3,2 ʤ, ʦʙôʻʤ ʽ ʧʣʦʱʘ, ʱʦ ʧʨʠʧʘʜʘʶʪʴʩʷ ʥʘ ʢʦʞʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ï 15 ʤ
3
 ʪʘ 4,5  

ʤ
2
ʚʽʜʧʦʚʽʜʥʦ. ɼʣʷ ʧʨʠʤʽʱʝʥʴ, ʦʙʣʘʜʥʘʥʠʭ ʇɽʆʄ, ʟʛʽʜʥʦ[11], ʧʣʦʱʘ ʥʘ ʦʜʥʝ 

ʨʦʙʦʯʝ ʤʽʩʮʝ ʤʘʻ ʩʪʘʥʦʚʠʪʠ ʥʝ ʤʝʥʰʝ ʥʽʞ 6,0 ʤ
2
, ʘ ʦʙ'ʻʤ ʥʝ ʤʝʥʰʝ, ʥʽʞ 20,0 ʤ

3
. 

ʋ ʜʘʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʚʠʩʦʪʘ ï 3,2 ʤ, ʧʣʦʱʘ ʧʨʠʤʽʱʝʥʥʷ ï 20 ʤ
2
, ʦʙôʻʤ 

ʧʨʠʤʽʱʝʥʥʷ ï 64 ʤ
3
.  ʅʘ ʦʜʥʝ ʨʦʙʦʯʝ ʤʽʩʮʝ ʧʨʠʧʘʜʘʻ ʧʣʦʱʘ 10 ʤ

2
 ʪʘ ʦʙôʻʤ 32 

ʤ
3
, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʱʝʦʧʠʩʘʥʠʤ ʥʦʨʤʘʤ. 

ʇʨʠʤʽʱʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʜʨʫʛʦʤʫ ʧʦʚʝʨʩʽ ʦʬʽʩʥʦʛʦ ʙʫʜʠʥʢʫ. 

ʌʘʨʙʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʴ ʽ ʤʝʙʣʽʚ ʧʦʚʠʥʥʦ ʩʧʨʠʷʪʠ ʩʪʚʦʨʝʥʥʶ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 

ʜʣʷ ʟʦʨʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʛʘʨʥʦʛʦ ʥʘʩʪʨʦʶ. ʆʩʢʽʣʴʢʠ ʚ ʜʘʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ 

ʚʠʢʦʥʫʻʪʴʩʷ ʦʜʥʦʤʘʥʽʪʥʘ ʨʦʟʫʤʦʚʘ ʨʦʙʦʪʘ, ʱʦ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʾ ʥʝʨʚʦʚʦʾ 

ʥʘʧʨʫʛʠ ʽ ʚʝʣʠʢʦʛʦ ʟʦʩʝʨʝʜʞʝʥʥʷ, ʬʘʨʙʫʚʘʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʩʧʦʢʽʡʥʠʭ ʪʦʥʽʚ. 

ʂʦʣʽʨ ʩʪʽʥ ï ʩʚʽʪʣʦ ʙʣʘʢʠʪʥʠʡ, ʥʘ ʧʽʜʣʦʟʽ ï ʧʘʨʢʝʪ ʩʚʽʪʣʦʛʦ ʢʦʣʴʦʨʫ. 

ɺʽʢʥʦ ʨʦʟʪʘʰʦʚʘʥʝ ʟ ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʧʽʚʥʽʯ. ɼʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʥʘʜʣʠʰʢʦʚʦʾ 

ʷʩʢʨʘʚʦʩʪʽ ʚʽʢʦʥ ʟʘʩʪʦʩʦʚʘʥʽ ʚʝʨʪʠʢʘʣʴʥʽ ʞʘʣʶʟʽ. 
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ʂʦʞʥʝ ʨʦʙʦʯʝ ʤʽʩʮʝ ʦʩʥʘʱʝʥʝ ʩʪʦʣʦʤ, ʢʨʽʩʣʦʤ, ʇɽʆʄ ʟ LCD ʤʦʥʽʪʦʨʦʤ, 

ʢʣʘʚʽʘʪʫʨʦʶ ʥʘ ʚʠʩʫʚʥʽʡ ʧʽʜʩʪʘʚʮʽ ʪʘ ʦʧʪʠʯʥʦʶ ʤʠʰʢʦʶ.  ɻʣʠʙʠʥʘ ʩʪʦʣʘ 800 

ʤʤ, ʰʠʨʠʥʘ 1200ʤʤ, ʚʠʩʦʪʘ ï 750 ʤʤ, ʚʠʩʦʪʘ ʧʦʚʝʨʭʥʽ, ʥʘ ʷʢʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʢʣʘʚʽʘʪʫʨʘ 700ʤ. ɹʽʣʷ ʢʦʞʥʦʛʦ ʩʪʦʣʫ ʩʪʦʾʪʴ ʧʦ ʢʨʽʩʣʫ ʟ ʚʠʩʦʪʦʶ ʩʠʜʽʥʥʷ ʥʘʜ 

ʨʽʚʥʝʤ ʧʽʜʣʦʛʠ 450 ʤʤ (ʟ ʤʦʞʣʠʚʽʩʪʶ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʩʦʪʠ). ʇʦʚʝʨʭʥʷ ʩʠʜʽʥʥʷ 

ʤ'ʷʢʘ, ʧʝʨʝʜʥʽʡ ʢʨʘʡ ʟʘʢʨʫʛʣʝʥʠʡ, ʘ ʢʫʪ ʥʘʭʠʣʫ ʩʧʠʥʢʠ ï ʨʝʛʫʣʴʦʚʘʥʠʡ. ʉʪʦʣʠ 

ʪʘ ʩʪʽʣʴʮʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ [12]. 

ʈʦʙʦʪʘ ʚ ʧʨʠʤʽʱʝʥʥʽ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʜʝʥʥʫ ʟʤʽʥʫ. 

5.2. ɸʥʘʣʽʟ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ɼʦ ʦʩʥʦʚʥʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜʥʦʩʷʪʴʩʷ 

ʤʽʢʨʦʢʣʽʤʘʪ, ʦʩʚʽʪʣʝʥʥʷ, ʰʫʤ (ʢʦʤʧ'ʶʪʝʨʥʘ ʪʝʭʥʽʢʘ) ʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʢʦʤʧ'ʶʪʝʨʥʘ ʪʝʭʥʽʢʘ). ʋ ʜʘʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʩʣʽʜ ʦʢʨʝʤʦ 

ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʰʢʽʜʣʠʚʽ ʬʘʢʪʦʨʠ ʷʢ ʝʣʝʢʪʨʦʙʝʟʧʝʢʫ ʽ ʧʦʞʝʞʥʫ ʙʝʟʧʝʢʫ. 

5.2.1. ʄʽʢʨʦʢʣʽʤʘʪ ʨʦʙʦʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ 

ɿʛʽʜʥʦ ʟ [13] ʢʘʪʝʛʦʨʽʷ ʨʦʙʽʪ, ʟʜʽʡʩʥʶʚʘʥʠʭ ʚ ʜʘʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ, 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʘʪʝʛʦʨʽʾ ʚʘʞʢʦʩʪʽ çʣʝʛʢʘ 1ʘè (ʨʦʙʦʪʠ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʩʠʜʷʯʠ ʽ 

ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʬʽʟʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ).  

ʆʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʜʣʷ 

ʢʘʪʝʛʦʨʽʾ ʨʦʙʽʪ çʣʝʛʢʘ 1ʘè ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 5.2. 

ʊʘʙʣʠʮʷ 5.2. ʆʧʪʠʤʘʣʴʥʽ ʪʘ ʜʦʧʫʩʪʠʤʽ ʚʝʣʠʯʠʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʽʜʥʦʩʥʦʾ 

ʚʦʣʦʛʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʚʽʪʨʷ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ 

ʇʝʨʽʦʜ ʨʦʢʫ ʅʦʨʤʠ ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ, Áʉ 

ɺʽʜʥʦʩʥʘ  ʚʦʣʦʛʽʩʪʴ 

ʧʦʚʽʪʨʷ, % 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʧʦʚʽʪʨʷ, ʤ/ʩ 

ʍʦʣʦʜʥʠʡ ʆʧʪ. 22-24 40-60 0,1 

ɼʦʧ. 21-25 75 0,1 

ʊʝʧʣʠʡ ʆʧʪ. 23-25 40-60 0,1 

ɼʦʧ. 22-28 55 ʧʨʠ 28Á C 0,1 
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ɼʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ 

ʧʨʠʤʽʱʝʥʥʷ ʦʩʥʘʱʝʥʝ ʩʠʩʪʝʤʦʶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʦʧʘʣʝʥʥʷ ʟ ʥʠʟʴʢʠʤ ʪʠʩʢʦʤ 

(ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʽʷ ʜʦ 100Áʉ).  

ʇʨʠʤʽʱʝʥʥʷ ʧʦʚʠʥʥʦ ʤʘʪʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʫ ʧʨʠʨʦʜʥʫ ʩʠʩʪʝʤʫ 

ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʟ ʤʽʩʮʝʚʦʶ ʩʠʩʪʝʤʦʶ. ʄʽʩʮʝʚʘ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ï 

ʥʘʩʪʽʥʥʠʡ ʢʦʥʜʠʮʽʦʥʝʨ (ʚʥʫʪʨʽʰʥʽʡ ʙʣʦʢ ʩʧʣʽʪ-ʩʠʩʪʝʤʠ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʘʚʪʦʥʦʤʥʦʛʦ ʢʦʥʜʠʮʽʦʥʝʨʫ çDaikin FCQG71F/RQ71BVè (ʟ ʧʣʦʱʝʶ 

ʦʭʦʣʦʜʞʝʥʥʷ ʜʦ 70 ʤ
2
), ʱʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʙʽʣʷ ʚʽʢʥʘ. ʇʦʪʫʞʥʽʩʪʴ ʢʦʥʜʠʮʽʦʥʝʨʘ 

7100 ɺʪ.  

5.2.2. ʆʩʚʽʪʣʝʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 

ʆʩʚʽʪʣʝʥʥʷ ʫ ʧʨʠʤʽʱʝʥʥʽ ʟʤʽʰʘʥʝ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʦʢʦʚʦʛʦ (ʚʽʢʥʦ) ʪʘ 

ʰʪʫʯʥʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʨʦʟʨʘʭʫʥʦʢ ʦʩʚʽʪʣʝʥʥʷ 

ʜʣʷ ʢʽʤʥʘʪʠ ʧʣʦʱʝʶ ï 20 ʤ
2
, ʰʠʨʠʥʦʶ ï 4 ʤ, ʜʦʚʞʠʥʦʶ ï 5 ʤ ʪʘ ʚʠʩʦʪʦʶ ï 3,2 

ʤ. ɺʠʟʥʘʯʠʤʦ ʧʦʢʘʟʥʠʢʠ ʤʝʪʦʜʦʤ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ.  

ʇʦ ʪʘʙʣ. 1 ʘʙʦ ʪʘʙʣ. 2 [14] ʨʦʟʨʷʜ ʟʦʨʦʚʦʾ ʨʦʙʦʪʠ ï ɯɯɯ ʪʘ ʧʽʜ ʨʦʟʨʷʜ ï ʛ. 

ʉʠʩʪʝʤʘ ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ: ʙʦʢʦʚʝ ʦʩʚʽʪʣʝʥʥʷ (ʚʽʢʥʦ ʥʘ ʚʩʶ ʙʦʢʦʚʫ ʩʪʽʥʫ 

4.5 ʤ ʥʘ 2 ʤ), ʦʪʞʝ, ʧʣʦʱʘ ʚʽʢʥʘ S = 9 ʤ
2
. ɺʽʢʥʘ ʚ ʧʨʠʤʽʱʝʥʥʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʚʽʜʧʦʚʽʜʥʽ ʚʠʤʦʛʠ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʚʽʪʠʣʴʥʠʢʽʚ ʚʠʟʥʘʯʠʤʦ ʩʚʽʪʣʦʚʠʡ ʧʦʪʽʢ, 

ʧʘʜʘʶʯʠʡ ʥʘ ʧʦʚʝʨʭʥʶ ʟʘ ʬʦʨʤʫʣʦʶ:  

 

h

zSkE
Fʣ

***
= ,           (5.1) 

 

ʜʝ ʣF ï ʩʚʽʪʣʦʚʠʡ ʧʦʪʽʢ, ʣʤ; 

ɽ ï ʥʦʨʤʦʚʘʥʘ ʤʽʥʽʤʘʣʴʥʘ ʦʩʚʽʪʣʝʥʽʩʪʴ; 

S ï ʧʣʦʱʘ ʦʩʚʽʪʣʶʚʘʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ; 

z ï ʚʽʜʥʦʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʣʝʥʦʩʪʽ ʜʦ ʤʽʥʽʤʘʣʴʥʦʾ ; 
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k ï ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʟʤʝʥʰʝʥʥʷ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ ʣʘʤʧʠ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʟʘʙʨʫʜʥʝʥʥʷ ʩʚʽʪʠʣʴʥʠʢʽʚ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ; 

n ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ, 

ʷʢʠʡ ʧʘʜʘʻ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʫ ʧʦʚʝʨʭʥʶ, ʜʦ ʩʫʤʘʨʥʦʛʦ ʧʦʪʦʢʫ ʚʩʽʭ ʣʘʤʧ ʽ 

ʦʙʯʠʩʣʶʻʪʴʩʷ ʚ ʯʘʩʪʢʘʭ ʦʜʠʥʠʮʽ; ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʚʽʪʠʣʴʥʠʢʘ, 

ʨʦʟʤʽʨʽʚ ʧʨʠʤʽʱʝʥʥʷ, ʬʘʨʙʫʚʘʥʥʷ ʩʪʽʥ ʽ ʩʪʝʣʽ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʽʜ ʩʪʽʥ (pc) ʽ ʩʪʝʣʽ (pn)), ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ pc  ʽ 

pn:  

pc = 50%, pn = 70%. 

ɿʥʘʯʝʥʥʷ n ʚʠʟʥʘʯʠʤʦ ʧʦ ʪʘʙʣʠʮʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ 

ʩʚʽʪʠʣʴʥʠʢʽʚ. ɼʣʷ ʮʴʦʛʦ ʦʙʯʠʩʣʠʤʦ ʽʥʜʝʢʩ ʧʨʠʤʽʱʝʥʥʷ ʧʦ ʬʦʨʤʫʣʽ : 

 

( )BAh

S
i

+Ö
= ,                                                     (5.2) 

 

ʜʝ S ï ʧʣʦʱʘ ʧʨʠʤʽʱʝʥʥʷ, 

h ï ʨʦʟʨʘʭʫʥʢʦʚʘ ʚʠʩʦʪʘ ʧʽʜʚʽʩʫ ʩʚʽʪʠʣʴʥʠʢʽʚ ʥʘʜ ʨʦʙʦʯʦʶ ʧʦʚʝʨʭʥʝʶ, 

a ï ʰʠʨʠʥʘ ʧʨʠʤʽʱʝʥʥʷ, 

b ï ʜʦʚʞʠʥʘ ʧʨʠʤʽʱʝʥʥʷ.  

 

,cp hhHh --=                                                    (5.3) 

 

ʜʝ H ï ʚʠʩʦʪʘ ʧʨʠʤʽʱʝʥʥʷ; 

hpï ʚʠʩʦʪʘ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʚʽʜ ʧʽʜʣʦʛʠ, hp = 0,7 ʤ; 

hʩ ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʣʘʤʧ ʜʦ ʧʝʨʝʢʨʠʪʪʷ, hʩ  = 0,6ʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, 

 

h = 3.2 - 0,7 - 0,6 = 1,9 (ʤ). 
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ʇʽʜʩʪʘʚʠʚʰʠ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʻʤʦ: 

 

( )
17,1

459.1

20
=

+Ö
=i  .                                       (5.4) 

 

ɿʥʘʶʯʠ ʽʥʜʝʢʩ ʧʨʠʤʽʱʝʥʥʷ ,̔ ʟʥʘʭʦʜʠʤʦ n = 0.43. 

ʇʽʜʩʪʘʚʠʤʦ ʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʣʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ: 

 

)( 23023
43,0

1,1201,5300
Fʣ ʃʤ=

ÖÖÖ
=

 

 

ɼʣʷ ʦʩʚʽʪʣʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʽ ʣʶʤʽʥʝʩʮʝʥʪʥʽ ʣʘʤʧʠ ʪʠʧʫ ʃɹ 40-1, ʩʚʽʪʣʦʚʠʡ 

ʧʦʪʽʢ ʷʢʠʭ F = 4320 ʃʤ. ʈʦʟʨʘʭʫʻʤʦ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʣʘʤʧ ʫ ʩʚʽʪʠʣʴʥʠʢʘʭ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

 

F

F
N ʣ= ,            (5.5) 

 

ʜʝ N ï ʦʙʫʤʦʚʣʝʥʝ ʯʠʩʣʦ ʣʘʤʧ;  

Fʣ ï ʩʚʽʪʣʦʚʠʡ ʧʦʪʽʢ, 

F ʣ = 23023 ʃʤ;  

F ï ʩʚʽʪʣʦʚʠʡ ʧʦʪʽʢ ʣʘʤʧʠ, F = 4320 ʃʤ.  

 

.5
4320

23023
º=N

 

 

ɺ ʧʨʠʤʽʱʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʚʽʪʠʣʴʥʠʢʠ ʪʠʧʫ ʆɼ. ʂʦʞʝʥ ʩʚʽʪʠʣʴʥʠʢ 

ʢʦʤʧʣʝʢʪʫʻʪʴʩʷ ʜʚʦʤʘ ʣʘʤʧʘʤʠ. ʊʦʙʪʦ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 3 

ʩʚʽʪʠʣʴʥʠʢʘ ʽʟ 6 ʧʨʘʮʶʶʯʠʤʠ ʣʘʤʧʘʤʠ ʚ ʥʠʭ. ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʚʽʪʠʣʴʥʠʢʽʚ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 5.2. 
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2

3

5

4
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5

11 0,750,75 1,5

0,52

4

6

ʈʠʩ 5.2. ʉʭʝʤʘ ʦʩʚʽʪʣʝʥʥʷ ʧʨʠʤʽʱʝʥʥʷ: 3 ï ʩʚʽʪʠʣʴʥʠʢʘ (6 ʣʘʤʧ) 

 

ʊʠʧ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʚ ʧʨʠʤʽʱʝʥʥʽ ï ʟʘʛʘʣʴʥʝ. ʐʪʫʯʥʝ ʦʩʚʽʪʣʝʥʥʷ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʙʦʪʽ ʚ ʪʝʤʥʠʡ ʯʘʩ ʜʦʙʠ ʡ ʫʜʝʥʴ, ʢʦʣʠ ʥʝ ʚʜʘʻʪʴʩʷ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʦʨʤʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ (ʧʦʭʤʫʨʘ 

ʧʦʛʦʜʘ, ʢʦʨʦʪʢʠʡ ʩʚʽʪʣʦʚʠʡ ʜʝʥʴ). ɺ ʧʨʠʤʽʱʝʥʥʽ ʨʦʟʪʘʰʦʚʘʥʽ ʜʚʦʣʘʤʧʦʚʽ 

ʩʚʽʪʠʣʴʥʠʢʠ 3 ʰʪ., ʧʘʨʘʣʝʣʴʥʦ ʚʽʢʥʫ. ʐʪʫʯʥʝ ʦʩʚʽʪʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʣʘʤʧʠ 

ʃɹ40-1 ʜʦʚʞʠʥʦʶ 1.2 ʤ ʧʦʪʫʞʥʽʩʪʶ 40 ɺʪ, Fʣ = 4320 ʣʤ.  

5.2.3. ɸʥʘʣʽʟ ʰʫʤʫ 

ʇʨʠʤʽʱʝʥʥʷ ʚʽʜʜʘʣʝʥʝ ʚʽʜ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ, ʚʘʞʢʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʟʘʣʽʟʥʠʯʥʠʭ ʰʣʷʭʽʚ ʪʘ ʽʥʰʠʭ ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ ʰʫʤʫ, ʦʪʞʝ, ʚʧʣʠʚ 

ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ ʰʫʤʫ ʚʚʘʞʘʻʤʦ ʪʘʢʠʤ, ʷʢʠʤ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. 

ɻʦʣʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʰʫʤʫ ʚ ʧʨʠʤʽʱʝʥʥʽ ʻ ʚʝʥʪʠʣʷʪʦʨ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʫ 

ʢʦʤʧôʶʪʝʨʘ. ʄʠ ʤʘʻʤʦ 4 ʚʝʥʪʠʣʷʪʦʨʠ, ʪʘʢ ʷʢ 2 ɽʆʄ ʧʦ 2 ʚʝʥʪʠʣʷʪʦʨʠ, ʢʦʞʥʠʡ 

ʧʦ 30 ʜɹɸ. ɼʞʝʨʝʣʦʤ ʰʫʤʫ ʪʘʢʦʞ ʻ ʧʨʠʥʪʝʨ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 2 ʧʨʠʥʪʝʨʠ, 
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ʢʦʞʥʠʡ ʧʦ 40 ʜɹɸ, ʪʘ ʢʦʥʜʠʮʽʦʥʝʨ çDaikin FCQG71F / RQ71BVè, ʨʽʚʝʥʴ ʰʫʤʫ 

ʷʢʦʛʦ 28-32 ʜɹɸ. 

ɽʢʚʽʚʘʣʝʥʪʥʝ ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʰʫʤʫ: 

 

)}10*{
1

lg(10
1

1.0

ä
=

=
n

i

L

iʵʢʚ
it

T
L .         (5.6)  

 

ʈʦʙʦʯʠʡ ʯʘʩ ʧʨʘʮʽʚʥʠʢʘ ï 8 ʛʦʜʠʥ, ʯʘʩ ʨʦʙʦʪʠ ʢʦʤʧôʶʪʝʨʘ ï 8 ʛʦʜʠʥ, ʯʘʩ 

ʨʦʙʦʪʠ ʧʨʠʥʪʝʨʘ ï 1 ʛʦʜʠʥʘ, ʯʘʩ ʨʦʙʦʪʠ ʢʦʥʜʠʮʽʦʥʝʨʘ ï 8 ʛʦʜʠʥ. 

 

{ } 08.39)10*810*1*210*8*4
8

1
lg(10 32*1.040*1.030*1.0 =++=ʝʢʚL (ʜɹɸ). 

 

ɿʛʽʜʥʦ ʟ [15] ʝʢʚʽʚʘʣʝʥʪʥʝ ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʰʫʤʫ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ 

50 ʜɹɸ, ʪʦʙʪʦ ʧʦʨʘʭʦʚʘʥʠʡ ʨʽʚʝʥʴ ʰʫʤʫ ʧʨʠʡʥʷʪʥʠʡ. 

5.2.4. ɸʥʘʣʽʟ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ɼʞʝʨʝʣʘʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʜʘʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʻ 

ʝʣʝʢʪʨʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʧʨʦʡʰʣʦ ʚʽʜʧʦʚʽʜʥʫ ʩʝʨʪʠʬʽʢʘʮʽʶ ʽ ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʤʦʛʘʤ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʫ. 

ʊʝʧʣʦʚʘ ʨʘʜʽʘʮʽʷ ʚ ʥʘʰʦʤʫ ʦʬʽʩʽ ʩʢʣʘʜʘʻ 340 ɺʪ/ʤ
2
, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 

ʥʦʨʤʦʚʘʥʝ ʟʥʘʯʝʥʥʷ (350 ɺʪ/ʤ
2
). 

ɽʣʝʢʪʨʦʩʪʘʪʠʯʥʝ ʧʦʣʝ ʝʢʨʘʥʘ ʤʦʥʽʪʦʨʘ ʚʠʥʠʢʘʻ ʫ ʨʝʟʫʣʴʪʘʪʽ ʦʧʨʦʤʽʥʝʥʥʷ 

ʤʦʥʽʪʦʨʘ ʧʦʪʦʢʦʤ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʦʢ.  ɺʦʥʦ ʚʧʣʠʚʘʻ ʥʘ ʽʦʥʥʠʡ ʩʢʣʘʜ ʧʦʚʽʪʨʷ, 

ʧʦʛʽʨʰʫʻʪʴʩʷ ʩʝʨʝʜʦʚʠʱʝ ʫ ʧʨʠʤʽʱʝʥʥʽ, ʜʝ ʻ ʢʦʤʧôʶʪʝʨ. ʅʘʧʨʫʞʝʥʽʩʪʴ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ 20 ʢɺ/ʤ. ɿʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ 

ʧʦʣʷ ʷʢ ʫ ʟʦʥʽ ʝʢʨʘʥʘ ʜʠʩʧʣʝʷ, ʪʘʢ ʽ ʥʘ ʧʦʚʝʨʭʥʷʭ ʦʙʣʘʜʥʘʥʥʷ, ʢʣʘʚʽʘʪʫʨʠ) ʥʝ 

ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ. 

ʗʩʢʨʘʚʽʩʪʴ ʝʢʨʘʥʫ ʩʢʣʘʜʘʻ 300 ʢʜ/ʢʚ.ʤ., ʱʦ ʙʽʣʴʰʝ, ʥʽʞ ʤʽʥʽʤʘʣʴʥʽ 

ʥʦʨʤʘʪʠʚʥʽ 100-120 ʢʜ/ʢʚ. ɺʽʜʥʦʰʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʝʢʨʘʥʘ ʜʦ ʷʩʢʨʘʚʦʩʪʽ 
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ʦʪʦʯʫʶʯʠʭ ʧʦʚʝʨʭʦʥʴ ʥʝ ʧʝʨʝʚʠʱʫʻ 3:1, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʥʦʤʫ 

ʜʦʢʫʤʝʥʪʫ. 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʦʯʝʡ ʦʧʝʨʘʪʦʨʘ ʜʦ ʝʢʨʘʥʫ ʩʢʣʘʜʘʻ 70 ʩʤ ʚ ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʦʙʦʯʦʤʫ ʧʦʣʦʞʝʥʥʽ.  

ʊʨʠʚʘʣʽʩʪʴ ʟʦʩʝʨʝʜʞʝʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʣʷ ʧʨʘʮʶʶʯʠʭ ʟʘ ʇʕɺʄ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 80 % ʫʩʴʦʛʦ ʯʘʩʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʆʧʝʨʘʪʦʨʠ ɽɺʄ  ʨʦʙʣʷʪʴ ʧʝʨʝʨʚʠ 

10-15 ʭʚʠʣʠʥ ʢʦʞʥʽ 2 ʛʦʜʠʥʠ ʦʜʥʦʯʘʩʥʦ ʟ ʧʨʦʚʽʪʨʶʚʘʥʥʷʤ ʧʨʠʤʽʱʝʥʥʷ. 

5.3. ɸʥʘʣʽʟ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ 

ʊʨʘʥʩʬʦʨʤʘʪʦʨ ʻ ʜʦʙʨʝ ʟʘʟʝʤʣʝʥʠʤ, ʝʣʝʢʪʨʠʯʥʘ ʤʝʨʝʞʘ, ʧʽʜʚʝʜʝʥʘ ʜʦ 

ʧʨʠʤʽʱʝʥʥʷ, ʪʘʢʦʞ ʟʘʟʝʤʣʝʥʘ. ʇʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʇʂ ʜʦ ʝʣʝʢʪʨʦʤʝʨʝʞʽ 

ʩʧʝʮʽʘʣʴʥʠʡ ʬʦʨʤʘʪ ʻʚʨʦ-ʨʦʟʝʪʢʠ ʟʘʙʝʟʧʝʯʫʻ ʧʦʧʝʨʝʜʥʻ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʶ 

ʜʦ ʟʘʟʝʤʣʝʥʥʷ, ʘ ʧʦʪʽʤ ʜʦ ʩʘʤʦʾ ʝʣʝʢʪʨʦʤʝʨʝʞʽ. ʇʨʠ ʚʠʤʢʥʝʥʥʽ ʧʦʨʷʜʦʢ 

ʟʚʦʨʦʪʥʠʡ. ɺʣʘʩʥʠʭ ʙʣʦʢʽʚ ʞʠʚʣʝʥʥʷ ʧʨʠʩʪʨʦʾ ʥʝ ʤʘʶʪʴ.  

ʂʣʘʩ ʟʘʭʠʩʪʫ ʚʽʜ ʫʨʘʞʝʥʥʷ ï ɯ.  

ɯʟ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʫ ʧʨʠʤʽʱʝʥʥʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʚʘ 

ʤʦʥʽʪʦʨʘ ʪʘ ʜʚʘ ʧʨʠʥʪʝʨʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʩʪʦʣʘʭ, ʜʚʘ ʩʠʩʪʝʤʥʠʭ ʙʣʦʢʘ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʦʣʘʭ, ʩʚʽʪʠʣʴʥʠʢʠ, ʢʦʥʜʠʮʽʦʥʝʨ. ɿʥʘʯʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʥʘʧʨʫʛʠ 

ʩʪʘʥʦʚʠʪʴ 220 ɺ, ʯʘʩʪʦʪʘ ʜʦ 50 ɻʮ ʪʘ ʩʠʣʘ ʩʪʨʫʤʫ 15 ɸ ʜʣʷ ʚʩʽʭ 

ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ. ʅʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʟ ʫʩʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʤʝʪʘʣʝʚʠʤ ʻ ʣʠʰʝ 

ʢʦʨʧʫʩ ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʫ ʢʦʤʧ'ʶʪʝʨʘ, ʘʣʝ ʪʫʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʠʩʪʝʤʥʽ 

ʙʣʦʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʘʥʜʘʨʪʫ ʬʽʨʤʠ IBM, ʚ ʷʢʠʭ ʢʨʽʤ ʨʦʙʦʯʦʾ ʽʟʦʣʷʮʽʾ 

ʧʝʨʝʜʙʘʯʝʥʠʡ ʝʣʝʤʝʥʪ ʜʣʷ ʟʘʟʝʤʣʝʥʥʷ ʪʘ ʜʨʽʪ ʟ ʟʘʟʝʤʣʶʶʯʦʶ ʞʠʣʦʶ ʜʣʷ 

ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙʣʘʜʥʘʥʥʷ ʦʙʤʽʥʥʦʛʦ ʧʫʥʢʪʫ 

ʚʠʢʦʥʘʥʦ ʧʦ ʢʣʘʩʫ ɯ. ʊʠʧ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ ï ʦʜʥʦʬʘʟʥʘ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ [16] ʜʘʥʝ ʧʨʠʤʽʱʝʥʥʷ ʥʝ ʤʘʻ ʞʦʜʥʦʛʦ ʟ ʯʠʥʥʠʢʽʚ 

ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʦʪʞʝ, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʘʪʝʛʦʨʽʾ ʙʝʟ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʜʣʷ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ. ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʥʝ ʧʝʨʝʚʠʱʫʻ 60%, 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 23Áʉ.  
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ʋ ʧʨʠʤʽʱʝʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʭʦʚʘʥʘ ʧʨʦʚʦʜʢʘ, ʱʦ ʚʠʢʣʶʯʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʪʠʢʫ ʜʦ ʦʛʦʣʝʥʠʭ ʧʨʦʚʦʜʽʚ. ʇʨʦʚʦʜʢʘ ʧʨʦʢʣʘʜʝʥʘ ʢʘʙʝʣʝʤ ʤʘʨʢʠ 

ɺɺʇ 3*1,5 ʟ ʤʽʜʥʠʤʠ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʤʠ ʞʠʣʘʤʠ; ʽʟʦʣʷʮʽʷ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʇɺʍ; 

ʢʘʙʝʣʴ ʧʣʦʩʢʠʡ ʟ ʨʦʟʜʽʣʝʥʦʶ ʦʩʥʦʚʦʶ.  

ʋʩʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʚʽʜʧʦʚʽʜʘʶʪʴ [17]. 

5.4. ɸʥʘʣʽʟ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ 

ʋ ʧʨʠʤʽʱʝʥʥʽ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʘ ʟ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʫ ʧʨʠʤʽʱʝʥʥʽ ʤʘʻʤʦ ʜʚʘ ʜʝʨʝʚôʷʥʠʭ 

ʩʪʦʣʘ, ʧʘʧʽʨ ʟʚʠʯʘʡʥʠʡ, ʢʥʠʞʥʽ ʧʦʣʠʮʽ ʽʟ ʢʥʠʞʢʘʤʠ ʪʘ ʜʝʨʝʚôʷʥʘ ʧʽʜʣʦʛʘ. ʊʘʢʦʞ  

ʻ 2 ʢʦʤʧôʶʪʝʨʘ, ʱʦ ʪʘʢʦʞ ʻ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ, ʽ ʤʘʣʦ ʪʦʛʦ, ʤʦʞʫʪʴ ʩʪʘʪʠ 

ʧʨʠʯʠʥʦʶ ʧʦʞʝʞʽ. 

ʇʨʠʤʽʱʝʥʥʷ ʟʘ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʶ ʽ ʧʦʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ʟʛʽʜʥʦ ʟ [18] 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʘʪʝʛʦʨʽʾ ɺ.  

ɼʦ ʤʦʞʣʠʚʠʭ ʧʨʠʯʠʥ ʟʘʧʘʣʶʚʘʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʢʦʤʧôʶʪʝʨ, ʧʨʠʥʪʝʨ ʪʘ 

ʩʚʽʪʠʣʴʥʠʢʠ, ʦʩʢʽʣʴʢʠ ʟʙʦʾ ʚ ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ ʽʩʢʨʽʥʥʷ. ʅʝ 

ʤʦʞʥʘ ʡ ʚʠʢʣʶʯʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʛʦʨʽʥʥʷ ʯʝʨʝʟ ʩʠʛʘʨʝʪʫ ʯʠ ʥʝʧʦʪʫʰʝʥʦʛʦ 

ʩʽʨʥʠʢʘ. ʉʪʫʧʽʥʴ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʙʫʜʽʚʣʽ, ʚ ʷʢʽʡ ʟʥʘʭʦʜʠʪʴʩʷ  ʧʨʠʤʽʱʝʥʥʷ ï ɯ. 

ʉʠʩʪʝʤʘ ʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʞʝʞʥʦʛʦ ʩʧʦʚʽʱʫʚʘʯʘ, 

ʧʨʠʡʤʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ ʪʘ ʘʚʪʦʥʦʤʥʦʛʦ ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʞʝʞʽ ʧʨʠʤʽʱʝʥʥʷ ʦʩʥʘʱʝʥʦ ʜʠʤʦʚʠʤ ʦʧʪʠʢʦ-

ʝʣʝʢʪʨʦʥʥʠʤ  ʘʚʪʦʥʦʤʥʠʤ ʩʧʦʚʽʱʫʚʘʯʝʤ (1 ʰʪ.) ʤʘʨʢʠ ɼɯʇ-43ʄ (ɯʇ-212-43ʄ) ʟ 

ʟʘʭʠʱʫʚʘʥʦʶ ʧʣʦʱʝʶ ʜʦ 80 ʤ
2
, ʱʦ ʚʤʦʥʪʦʚʘʥʠʡ ʧʦʩʝʨʝʜʠʥʽ ʚ ʩʪʝʣʶ 

ʧʨʠʤʽʱʝʥʥʷ. ʉʠʛʥʘʣ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʧʫʣʴʪʫ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʝʨʰʦʤʫ ʧʦʚʝʨʩʽ. ʋ ʧʨʠʤʽʱʝʥʥʽ ʥʘʷʚʥʽ ʪʘʢʽ ʧʝʨʚʠʥʥʽ ʟʘʩʦʙʠ 

ʧʦʞʝʞʦʛʘʩʽʥʥʷ, ʷʢ ʧʦʢʨʠʚʘʣʘ ʟ ʥʝʛʦʨʶʯʦʛʦ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ ʧʦʣʦʪʥʘ ʪʘ 

ʚʦʛʥʝʛʘʩʥʠʢʠ. ʋ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʧʨʠʤʽʱʝʥʥʽ ʟʥʘʭʦʜʠʪʴʩʷ 2 

ʚʦʛʥʝʛʘʩʥʠʢʠ ɺɺ-3 ʦʙôʻʤʦʤ 5 ʣʽʪʨʽʚ ʪʘ ʤʘʩʦʶ ʟʘʨʷʜʫ 3ʢʛ. ʆʪʞʝ, ʥʘ ʧʣʦʱʽ 20̍  

ʻ 2 ʚʦʛʥʝʛʘʩʥʠʢʠ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʘʤ [19] (ʥʘ 20 ʢʚʘʜʨʘʪʥʠʭ ʤʝʪʨʽʚ 
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ʥʝʦʙʭʽʜʥʦ 2 ʚʦʛʥʝʛʘʩʥʠʢʠ). 

ʅʘ ʩʪʽʥʽ ʚ ʧʨʠʤʽʱʝʥʽ ʪʘ ʚ ʢʦʨʠʜʦʨʽ ʟʥʘʭʦʜʠʪʴʩʷ ʧʣʘʥ ʝʚʘʢʫʘʮʽʾ ʣʶʜʝʡ ʧʨʠ 

ʧʦʞʝʞʽ. ɼʚʝʨʽ ʚ ʙʽʢ ʘʚʘʨʽʡʥʦʛʦ ʚʠʭʦʜʫ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʥʘʟʦʚʥʽ. ʅʘ ʰʣʷʭʫ ʜʦ 

ʜʚʝʨʝʡ ʥʝʤʘʻ ʧʝʨʝʰʢʦʜ ʜʣʷ ʨʫʭʫ ʧʝʨʩʦʥʘʣʫ. ɺʩʝʨʝʜʠʥʽ ʙʽʣʷ ʚʭʦʜʫ ʟʥʘʭʦʜʠʪʴʩʷ 

ʚʠʤʠʢʘʯ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʤʝʞʘʭ ʚʩʴʦʛʦ ʧʨʠʤʽʱʝʥʥʷ. ɺ ʢʦʨʠʜʦʨʽ ʟʥʘʭʦʜʠʪʴʩʷ 

ʚʠʤʠʢʘʯ ʩʚʽʪʣʘ ʚ ʦʬʽʩʥʦʤʫ ʙʣʦʮʽ, ʥʘ 1 ʧʦʚʝʨʩʽ ï ʚʠʤʠʢʘʯ ʩʚʽʪʣʘ ʚ ʙʫʜʽʚʣʽ. 

5.5. ɹʝʟʧʝʢʘ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ 

ʋ ʧʨʠʤʽʱʝʥʥʽ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʦ ʚ ʚʦʩʴʤʠʧʦʚʝʨʭʦʚʽʡ ʙʫʜʽʚʣʽ, ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʪʘ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʦʪʝʥʮʽʡʥʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʰʢʽʜʣʠʚʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, ʪʝʧʝʨ ʚʠʢʦʥʘʻʤʦ ʘʥʘʣʽʟ ʙʝʟʧʝʢʠ 

ʧʨʘʮʽʚʥʠʢʽʚ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ ʪʘʢ, ʷʢ ʙʝʟʧʝʢʘ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ 

ʫ ʧʨʦʮʝʩʽ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ, ʬʽʟʠʯʥʦʾ ʩʫʪʥʦʩʪʽ ʪʘ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʙʫʚʘʶʪʴ ʧʨʠʨʦʜʥʦʛʦ, ʪʝʭʥʦʛʝʥʥʦʛʦ, ʩʦʮʽʘʣʴʥʦ-

ʧʦʣʽʪʠʯʥʦʛʦ ʪʘ ʚʦʻʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʏʝʨʝʟ ʪʝ, ʱʦ ʦʬʽʩ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚʽʜʜʽʣ ʨʦʟʨʦʙʢʠ ʇɿ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʙʽʣʷ 

ʟʘʚʦʜʫ, ʚ ʷʢʦʤʫ ʟʙʝʨʽʛʘʶʪʴ ʧʨʦʧʘʥ, ʪʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʙʝʟʧʝʢʫ ʚ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʘ ʩʘʤʝ ʦʮʽʥʠʤʦ ʪʘ 

ʩʧʨʦʛʥʦʟʫʻʤʦ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʧʽʜʯʘʩ ʘʚʘʨʽʾ ʟ ʚʠʙʫʭʦʤ.  

ɺʠʭʽʜʥʽ ʜʘʥʽ: 

ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʜʦ ʤʽʩʮʷ ʘʚʘʨʽʾ (ʚʠʙʫʭʫ)r0 =  

1000ʤ; 

ï ʪʠʧ ʚʠʙʫʭʦʚʦʾ ʨʝʯʦʚʠʥʠ ï ʧʨʦʧʘʥ; 

ï ʤʘʩʘ ʚʠʙʫʭʦʚʦʾ ʨʝʯʦʚʠʥʠ q = 100 ʪ; 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʤʝʥʪʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ: 

ï ʙʫʜʽʚʣʷ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ: ʚʠʨʦʙʥʠʯʘ, ʦʜʥʦʧʦʚʝʨʭʦʚʘ, ʮʝʛʣʷʥʘ; 

ï ʤʝʞʘ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʥʝʩʫʯʠʭ ʩʪʽʥ ï 1 ʛʦʜ, ʧʝʨʝʢʨʠʪʽʚ ï 0,3 ʛʦʜ; 
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ï ʦʙʣʘʜʥʘʥʥʷ: ʝʣʝʢʪʨʦʥʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʘ ʚ ʚʠʨʦʙʥʠʯʦʤʫ 

ʧʨʠʤʽʱʝʥʥʽ, ʪʨʫʙʦʧʨʦʚʦʜʠ ʥʘ ʝʩʪʘʢʘʜʘʭ, ʢʘʙʝʣʴʥʽ ʤʝʨʝʞʽ ʥʘʟʝʤʥʽ; 

ï ʢʘʪʝʛʦʨʽʷ ʙʫʜʽʚʣʽ ʟ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ï ɺ; 

ï ʱʽʣʴʥʽʩʪʴ ʟʘʙʫʜʦʚʠ ʦʙôʻʢʪʘ 30 %.  

1) ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʆʋ ʽ ʤʦʞʣʠʚʦʛʦ ʧʦʧʘʜʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʨʠʤʽʱʝʥʥʷ ʚ ʟʦʥʫ ʫʨʘʞʝʥʥʷ (ɿʋ): 

ʇʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʛʨʘʬʽʢʦʤ (ʨʠʩ. 5.3). 

ʈʘʜʽʫʩ ʆʋ Rʦʩ ʽ ʨʘʜʽʫʩ ʟʦʥʠ ʩʣʘʙʢʠʭ ʨʫʡʥʫʚʘʥʴ Rʩʣ (ʥʘ ʟʦʚʥʽʰʥʽʡ ʤʝʞʽ ʷʢʦʾ 

ȹʈʬ = 10 ʢʇʘ) ʟʘ ʚʠʙʫʭʫ ʧʨʦʜʫʢʪʫ ʤʘʩʦʶ Q = 100 ʪ ʩʪʘʥʦʚʠʪʴRʦʩ = Rʩʣ = 1000 ʤ. 

 

ʈʠʩ. 5.3. ɻʨʘʬʽʢ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʘʜʽʫʩʽʚ ʟʦʥ ʨʫʡʥʫʚʘʥʥʷ 

 ʟʘʣʝʞʥʦ ʚʽʜ ʤʘʩʠ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʧʨʦʜʫʢʪʫ 

 

ʈʘʜʽʫʩ ʟʦʥʠ ʩʝʨʝʜʥʽʭ ʨʫʡʥʫʚʘʥʴ Rʩʨ = 700 ʤ, ʷʢʱʦ æPʬ = 20 ʢʇʘ; ʩʠʣʴʥʠʭ 

Rʩʠʣ = 500 ʤ, ʷʢʱʦ æPʬ = 30 ʢʇʘ; ʧʦʚʥʠʭ Rʧ = 380 ʤ, ʷʢʱʦ æPʬ = 50 ʢʇʘ. 

ʇʦʨʽʚʥʶʻʤʦ ʚʽʜʩʪʘʥʴ ʚʽʜ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʜʦ ʤʽʩʮʷ ʘʚʘʨʽʾ R0 = 1 

ʢʤ ʽ ʨʘʜʽʫʩ ʆʋ Rʦʩ = 1000 ʤ. 

ʗʢ ʙʘʯʠʤʦ, ʚʠʨʦʙʥʠʯʝ ʧʨʠʤʽʱʝʥʥʷ ʤʦʞʝ ʦʧʠʥʠʪʠʩʷ ʚ ʦʩʝʨʝʜʢʫ ʫʨʘʞʝʥʥʷ 

ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʚʠʙʫʭʫ ʚ ʟʦʥʽ ʩʣʘʙʢʠʭ ʨʫʡʥʫʚʘʥʴ.  
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2) ɺʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʥʘʜʤʽʨʥʦʛʦ ʪʠʩʢʫ ʋʍ, ʦʯʽʢʫʚʘʥʦʛʦ ʚ ʨʘʡʦʥʽ ʮʝʭʫ 

(æPʬ). 

ɺʠʟʥʘʯʘʻʤʦ ʨʘʜʽʫʩ ʟʦʥʠ ʜʝʪʦʥʘʮʽʡʥʦʾ ʭʚʠʣʽ (ʟʦʥʠ I): 

 

22,811005,17 3
1 ==r (ʤ). 

 

ɺʠʟʥʘʯʘʻʤʦ ʨʘʜʽʫʩ ʟʦʥʠ ʜʽʾ ʧʨʦʜʫʢʪʽʚ ʚʠʙʫʭʫ (ʟʦʥʠ II): 

 

1,13822,81*7,1,7,1 === III rr (ʤ). 

 

ʇʦʨʽʚʥʶʶʯʠ ʚʽʜʩʪʘʥʴ ʚʽʜ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʜʦ ʤʽʩʮʷ ʘʚʘʨʽʾ (R0 = 

1000 ʤ) ʟ ʨʘʜʽʫʩʦʤ ʟʦʥʠ I (81,22 ʤ) ʽ ʟʦʥʠ II  (138,1 ʤ), ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʦʙôʻʢʪ ʦʧʠʥʠʪʴʩʷ ʟʘ ʤʝʞʘʤʠ ʮʠʭ ʟʦʥ, ʪʦʙʪʦ ʚ ʟʦʥʽ ʧʦʚʽʪʨʷʥʦʾ ʋʍ (ʟʦʥʘ III ). 

ɺʠʟʥʘʯʘʻʤʦ ʥʘʜʤʽʨʥʠʡ ʪʠʩʢ ʋʍ ʫ ʟʦʥʽ III ʥʘ ʚʽʜʩʪʘʥʽ R0 = 1000 ʤ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

 

3,10

1*10*66,71

262

3
5

=

-+

=D

-

Q

L
Pʬ (ʢʇʘ). 

 

ɺʠʩʥʦʚʦʢ. ʋ ʤʽʩʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʦʯʽʢʫʻʪʴʩʷ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʥʘʜʤʽʨʥʠʡ ʪʠʩʢ 10,3 ʢʇʘ. ɺʠʨʦʙʥʠʯʝ ʧʨʠʤʽʱʝʥʥʷ ʤʦʞʝ 

ʦʧʠʥʠʪʠʩʷ ʚ ʟʦʥʽ ʩʝʨʝʜʥʽʭ ʨʫʡʥʫʚʘʥʴ. 

3) ɺʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʨʫʡʥʫʚʘʥʴ ʝʣʝʤʝʥʪʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʪʘ 

ʦʯʽʢʫʚʘʥʠʭ ʟʙʠʪʢʽʚ. 

ɺʠʟʥʘʯʘʻʤʦ ʤʦʞʣʠʚʠʡ ʩʪʫʧʽʥʴ ʨʫʡʥʫʚʘʥʴ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʨʠʤʽʱʝʥʥʷ ʟʘ ʚʝʣʠʯʠʥʦʶ æPʬ = 10.3 ʢʇʘ (ʪʘʙʣʠʮʷ 5.3). 
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ʊʘʙʣʠʮʷ 5.3. ʉʪʫʧʽʥʴ ʨʫʡʥʫʚʘʥʥʷ ʦʙôʻʢʪʘ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʜʤʽʨʥʦʛʦ ʪʠʩʢʫ 

ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʈʬ, ʢʇʘ 

ɽʣʝʤʝʥʪʠ ʦʙôʻʢʪʘ 
ʉʪʫʧʽʥʴ ʨʫʡʥʫʚʘʥʴ 

ʉʣʘʙʢʽ ʉʝʨʝʜʥʽ ʉʠʣʴʥʽ ʇʦʚʥʽ 

1. ɺʠʨʦʙʥʠʯʽ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʙʫʜʽʚʣʽ ʪʘ ʩʧʦʨʫʜʠ 

1. ɹʝʪʦʥʥʽ ʪʘ ʟʘʣʽʟʦʙʝʪʦʥʥʽ 

ʙʫʜʠʥʢʠ ʪʘ ʩʧʦʨʫʜʠ 

ʘʥʪʠʩʝʡʩʤʽʯʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

25ï35 80ï120 150ï200 200 

2. ʉʧʦʨʫʜʠ ʟ ʣʝʛʢʠʤ ʤʝʪʘʣʝʚʠʤ 

ʢʘʨʢʘʩʦʤ ʽ ʙʝʟʢʘʨʢʘʩʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 
10ï20 20ï30 30ï50 50ï70 

3. ʉʧʦʨʫʜʠ ʟʽ ʟʙʽʨʥʦʛʦ ʟʘʣʽʟʦʙʝʪʦʥʫ 10ï20 20ï30 ï 30ï60 

4. ʉʢʣʘʜʩʴʢʽ ʮʝʛʣʷʥʽ ʙʫʜʠʥʢʠ 10ï20 20ï30 30ï40 40ï50 

5.ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʽ 

ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʽ ʙʫʜʽʚʣʽ ʟ 

ʤʝʪʘʣʝʚʠʤ ʘʙʦ ʟʘʣʽʟʦʙʝʪʦʥʥʠʤ 

ʢʘʨʢʘʩʦʤ 

20ï30 30ï40 40ï50 50ï60 

6. ʎʝʛʣʷʥʽ ʤʘʣʦʧʦʚʝʨʭʦʚʽ 

ʙʫʜʽʚʣʽ (ʦʜʠʥïʜʚʘ ʧʦʚʝʨʭʠ) 
8ï15 15ï25 25ï35 35ï45 

7. ʎʝʛʣʷʥʽ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʽ 

ʙʫʜʽʚʣʽ (ʪʨʠ ʧʦʚʝʨʭʠ ʪʘ ʙʽʣʴʰʝ) 
8ï12 12ï20 20ï30 30ï40 

2. ɼʝʷʢʽ ʚʠʜʠ ʦʙʣʘʜʥʘʥʥʷ 

8. ɺʝʨʩʪʘʪʠ ʚʘʞʢʽ 25ï40 40ï60 60ï70 ï 

9. ɺʝʨʩʪʘʪʠ ʩʝʨʝʜʥʽ 15ï25 25ï35 35ï45 ï 

10. ɺʝʨʩʪʘʪʠ ʣʝʛʢʽ 6ï15 ï 15ï25 ï 

11. ʂʨʘʥʠ ʪʘ ʢʨʘʥʦʚʝ ʦʙʣʘʜʥʘʥʥʷ 20ï30 30ï50 50ï70 70 

12. ʉʪʨʽʯʢʦʚʽ ʢʦʥʚʝʻʨʠ ʚ 

ʛʘʣʝʨʝʾ ʥʘ ʟʘʣʽʟʦʙʝʪʦʥʥʽʡ 

ʝʩʪʘʢʘʜʽ 

5ï6 6ï10 10ï20 20ï40 

13. ʂʦʚʰʦʚʽ ʢʦʥʚʝʻʨʠ ʚ ʛʘʣʝʨʝʾ 

ʥʘ ʟʘʣʽʟʦʙʝʪʦʥʥʽʡ ʝʩʪʘʢʘʜʽ 
8ï10 10ï20 20ï30 30ï50 

14. ɽʣʝʢʪʨʦʜʚʠʛʫʥʠ ʧʦʪʫʞʥʽʩʪʶ 

ʚʽʜ 2 ʜʦ 10 ʢɺʪ, ʚʽʜʢʨʠʪʽ 
30ï50 50ï70 ï 80ï90 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.3. ʉʪʫʧʽʥʴ ʨʫʡʥʫʚʘʥʥʷ ʦʙôʻʢʪʘ ʟʘʣʝʞʥʦ ʚʽʜ 

ʥʘʜʤʽʨʥʦʛʦ ʪʠʩʢʫ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʈʬ, ʢʇʘ 

ɽʣʝʤʝʥʪʠ ʦʙôʻʢʪʘ 
ʉʪʫʧʽʥʴ ʨʫʡʥʫʚʘʥʴ 

ʉʣʘʙʢʽ ʉʝʨʝʜʥʽ ʉʠʣʴʥʽ ʇʦʚʥʽ 

15. ʊʨʘʥʩʬʦʨʤʘʪʦʨʠ ʚʽʜ 100 

ʜʦ 1000 ʢɺ 
20ï30 30ï50 50ï60 60 

16. ɻʝʥʝʨʘʪʦʨʠ ʥʘ 100ï300 

ʢɺʪ 
30ï40 50ï60 ï ï 

17. ɺʽʜʢʨʠʪʽ ʨʦʟʧʦʜʽʣʴʥʽ 

ʧʨʠʩʪʨʦʾ 
15ï25 25ï35 ï ï 

18. ʄʘʩʣʷʥʽ ʚʠʤʠʢʘʯʽ 10ï20 20ï30 ï ï 

3. ʂʦʤʫʥʘʣʴʥʦ-ʝʥʝʨʛʝʪʠʯʥʽ ʤʝʨʝʞʽ ʪʘ ʩʧʦʨʫʜʠ 

20. ɻʘʟʛʦʣʴʜʝʨʠ ʪʘ ʥʘʟʝʤʥʽ 

ʨʝʟʝʨʚʫʘʨʠ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ 
15ï20 20ï30 30ï40 40 

21. ʅʘʟʝʤʥʽ ʤʝʪʘʣʝʚʽ 

ʨʝʟʝʨʚʫʘʨʠ ʪʘ ʙʘʢʠ 
30ï40 40ï70 70ï90 90 

22. ʂʘʙʝʣʴʥʽ ʧʽʜʟʝʤʥʽ ʤʝʨʝʞʽ 200ï300 300ï600 600ï1000 1500 

23. ʂʘʙʝʣʴʥʽ ʥʘʟʝʤʥʽ ʤʝʨʝʞʽ 10ï30 30ï50 50ï60 60 

24. ʊʨʫʙʦʧʨʦʚʦʜʠ ʥʘʟʝʤʥʽ 20 50 130 ï 

25.ʊʨʫʙʦʧʨʦʚʦʜʠʥʘʤʝʪʘʣʝʚʠʭ 

ʘʙʦ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʩʪʘʢʘʜʘʭ 
20ï30 30ï40 40ï50 ï 

 

ʆʯʽʢʫʚʘʥʽ ʟʙʠʪʢʠ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʪʘʙʣʠʮʝʶ 5.4, ʚʠʭʦʜʷʯʠ ʽʟ ʩʪʫʧʝʥʷ 

ʨʫʡʥʫʚʘʥʴ ʝʣʝʤʝʥʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʟʘʥʦʩʠʤʦ ʚ ʧʽʜʩʫʤʢʦʚʫ ʪʘʙʣʠʮ ʁ5.6. 

ʊʘʙʣʠʮʷ 5.4. ɿʙʠʪʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʨʫʡʥʫʚʘʥʴ ʝʣʝʤʝʥʪʽʚ ʦʙôʻʢʪʘ 

ʉʪʫʧʽʥʴ ʨʫʡʥʫʚʘʥʴ ʉʣʘʙʢʽ ʉʝʨʝʜʥʽ ʉʠʣʴʥʽ ʇʦʚʥʽ 

ɿʙʠʪʢʠ, ʟʨʫʡʥʦʚʘʥʽ ʝʣʝʤʝʥʪʠ ʦʙʣʘʜʥʘʥʥʷ, % 10-30 30-50 50-90 90-100 

 

4) ɺʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʫʪʨʘʪ ʚʠʨʦʙʥʠʯʦʛʦ ʧʝʨʩʦʥʘʣʫ. 

ɿʘ æPʬ = 10,3 ʢʇʘ ʣʶʜʠ ʦʪʨʠʤʘʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʫʭʫ ʣʝʛʢʠʡ ʩʪʫʧʽʥʴ ʪʨʘʚʤ, 

ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʣʝʛʢʦʶ ʢʦʥʪʫʟʽʻʶ, ʤʦʞʣʠʚʘ ʯʘʩʪʢʦʚʘ ʚʪʨʘʪʘ ʩʣʫʭʫ. 

5) ɺʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʧʦʞʝʞ ʥʘ ʦʙôʻʢʪʽ. 
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ʊʘʙʣʠʮʷ 5.5. ʄʦʞʣʠʚʘ ʧʦʞʝʞʥʘ ʦʙʩʪʘʥʦʚʢʘ ʧʽʩʣʷ ʚʠʙʫʭʫ 

ʍʘʨʘʢʪʝʨ ʟʘʙʫʜʦʚʠ  

ʉʪʫʧʽʥʴ 

ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ 

ʙʫʜʽʚʝʣʴ 

Dʈʬ, 

ʢʇʘ 

ʆʯʽʢʫʚʘʥʘ ʦʙʩʪʘʥʦʚʢʘ 

ʋʧʨʦʜʦʚʞ 

ʧʝʨʰʠʭ 30 ʭʚ 

ʏʝʨʝʟ 1ï2 ʛʦʜ ʧʽʩʣʷ 

ʚʠʙʫʭʫ 

ʄʽʩʴʢʘ ʟʘʙʫʜʦʚʘ 

ʘʙʦ ʚʠʨʦʙʥʠʮʪʚʦ ɺ, 

ɻ, ɼ ʢʘʪʝʛʦʨʽʡ 

ʧʦʞʝʞʥʦʾ 

ʥʝʙʝʟʧʝʢʠ 

 

 

IV, V  

III  

I, II  

10ï20 

ʤʝʥʰʝ 

20 

 

20ï50 

ʆʢʨʝʤʽ  

ʧʦʞʝʞʽ 

ʉʫʮʽʣʴʥʽ ʧʦʞʝʞʽ, 

ʱʽʣʴʥʽʩʪʴ ʟʘʙʫʜʦʚʠ 

ʩʪʘʥʦʚʠʪʴ, %: 

ʑ > 10 

ʑ > 20 

ʑ > 30 

ɺʠʨʦʙʥʠʮʪʚʦ ɸ ʽ ɹ 

ʢʘʪʝʛʦʨʽʡ ʧʦʞʝʞʥʦʾ 

ʥʝʙʝʟʧʝʢʠ 

ï 10ï50 

ʆʢʨʝʤʽ ʧʦʞʝʞʽ, ʱʦ ʰʚʠʜʢʦ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʩʫʮʽʣʴʥʽ ʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ  

ʚʠʙʫʭʘʤʠ ʪʘ ʨʫʡʥʫʚʘʥʥʷʤ 

ʚʠʨʦʙʥʠʯʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ 

 

ɿʘ ʪʘʙʣ. 5.5. ʚʠʟʥʘʯʘʻʤʦ, ʱʦ ʥʘ ʦʙôʻʢʪʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʦʢʨʝʤʽ 

ʧʦʞʝʞʽ ʟ ʧʝʨʝʭʦʜʦʤ ʫ ʩʫʮʽʣʴʥʽ ʯʝʨʝʟ 1ï2 ʛʦʜ, ʚʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ: 

ï ʢʘʪʝʛʦʨʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʧʦʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ï ɺ; 

ï ʦʯʽʢʫʻʪʴʩʷ ʥʘʜʤʽʨʥʠʡ ʪʠʩʢ ʋʍ æPʬ > 10 ʢʇʘ; 

ï ʱʽʣʴʥʽʩʪʴ ʟʘʙʫʜʦʚʠ ʑ = 30 %; 

ï ʩʪʫʧʽʥʴ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʙʫʜʽʚʝʣʴ ï III (ʟʛʽʜʥʦ [20]). 

 

ʊʘʙʣʠʮʷ 5.6. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʾ 

  

ɺ ʷʢʽʡ ʟʦʥʽ 

ʨʫʡʥʫʚʘʥʴ 

ʦʙôʻʢʪ. 

ʅʘʜʤʽʨʥʠʡ 

ʪʠʩʢ 

ɽʣʝʤʝʥʪʠ ʮʝʭʫ 
ʉʪʫʧʽʥʴ 

ʨʫʡʥʫʚʘʥʥʷ 

ʆʯʽʢʫʚʘʥʽ 

ʟʙʠʪʢʠ, % 

ʍʘʨʘʢʪʝʨ 

ʧʦʞʝʞ 

ʉʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ  

ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʝʨʩʦʥʘʣʫ 

ɿʦʥʘ ʩʝʨʝʜʥʽʭ 

ʨʫʡʥʫʚʘʥʴ, 

æPʬ = 10,3 

ʢʇʘ 

ɹʫʜʽʚʣʷ ʩʣʘʙʢʽ 10ï30 

ʆʢʨʝʤʽ 

ʧʦʞʝʞʽ ʟ 

ʧʝʨʝʭʦʜʦʤ 

ʫ ʩʫʮʽʣʴʥʽ 

ʯʝʨʝʟ 1ï2 

ʛʦʜ 

ʃʝʛʢʠʡ ʩʪʫʧʽʥʴ 

ʪʨʘʚʤ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʣʝʛʢʦʶ ʢʦʥʪʫʟʽʻʶ, 

ʤʦʞʣʠʚʘ ʯʘʩʪʢʦʚʘ 

ʚʪʨʘʪʘ ʩʣʫʭʫ 

ɺʝʨʩʪʘʪʠ ʩʣʘʙʢʽ 10ï30 

ʊʨʫʙʦʧʨʦʚʦʜʠ ʩʣʘʙʢʽ 10ï30 

ʂʘʙʝʣʴʥʽ  

ʤʝʨʝʞʽ 
ʩʣʘʙʢʽ 10ï30 

ɽʣʝʢʪʨʦʥʦ-

ʦʙʯʠʩʣʶʚʘʣʴʥʘ 

ʘʧʘʨʘʪʫʨʘ 

ʩʝʨʝʜʥʽ 30ï50 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʙʝʟʧʝʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ. ʄʽʢʨʦʢʣʽʤʘʪ 

ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʦʩʚʽʪʣʝʥʽʩʪʴ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʪʘ ʥʦʨʤʘʤ. ɽʣʝʢʪʨʦʙʝʟʧʝʢʘ 

ʪʘ ʧʦʞʝʞʥʘ ʙʝʟʧʝʢʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʽ ʚ ʧʦʚʥʽʡ ʤʽʨʽ. ʅʘ ʧʽʜʩʪʘʚʽ ʮʴʦʛʦ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʦʙʦʯʽ ʤʽʩʮʷ ʚ ʜʘʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʝʢʦʣʦʛʽʯʥʠʤ ʥʦʨʤʘʤ ʽ ʚʠʤʦʛʘʤ ʪʘ ʩʪʚʦʨʶʶʪʴ ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʧʨʘʮʽ. 

ʋ ʨʘʟʽ ʘʚʘʨʽʾ ʟ ʚʠʙʫʭʦʤ ʚʠʨʦʙʥʠʯʝ ʧʨʠʤʽʱʝʥʥʷ ʤʦʞʝ ʦʧʠʥʠʪʠʩʷ ʚ ʟʦʥʽ 

ʩʝʨʝʜʥʽʭ ʨʫʡʥʫʚʘʥʴ. ʉʠʣʴʥʠʭ ʨʫʡʥʫʚʘʥʴ ʟʘʟʥʘʻ ʝʣʝʢʪʨʦʥʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʘ 

ʘʧʘʨʘʪʫʨʘ, ʪʦʤʫ ʚʠʨʦʙʥʠʯʝ ʧʨʠʤʽʱʝʥʥʷ ʥʝʩʪʽʡʢʠʡ ʜʦ ʜʽʾ ʋʍ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʫʧʣʠʚʫ ʚʠʙʫʭʫ ʥʘ ʚʠʨʦʙʥʠʯʝ ʧʨʠʤʽʱʝʥʥʷ 

ʟʜʽʡʩʥʠʪʠ ʪʘʢʽ ʟʘʭʦʜʠ: 

ï ʫʢʨʽʧʠʪʠ ʙʫʜʽʚʣʶ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʫʩʪʘʥʦʚʣʝʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ 

ʢʦʣʦʥ, ʬʝʨʤ, ʧʽʜʢʦʩʽʚ; 

ï ʪʨʫʙʦʧʨʦʚʦʜʠ ʪʘ ʢʘʙʝʣʴʥʽ ʤʝʨʝʞʽ ʧʨʦʢʣʘʩʪʠ ʧʽʜ ʟʝʤʣʝʶ; 

ï ʩʪʚʦʨʠʪʠ 50%-ʠʡ ʟʘʧʘʩ ʝʣʝʢʪʨʦʥʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ ʽ ʟʙʝʨʽʛʘʪʠ 

ʚ ʙʝʟʧʝʯʥʦʤʫ ʤʽʩʮʽ; 

ï ʫʩʪʘʥʦʚʠʪʠ ʥʘ ʚʽʢʥʘʭ ʤʝʪʘʣʝʚʽ ʩʽʪʢʠ, ʱʦʙ ʨʦʟʙʠʪʝ ʩʢʣʦ ʥʝ ʧʦʪʨʘʧʣʷʣʦ ʫ 

ʩʝʨʝʜʠʥʫ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ; 

ï ʧʦʨʫʰʠʪʠ ʧʠʪʘʥʥʷ ʱʦʜʦ ʧʝʨʝʥʝʩʝʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʛʦ ʦʙôʻʢʪʘ ʥʘ 

ʙʽʣʴʰʫ ʚʽʜʩʪʘʥʴ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʚʠʙʫʭʦʚʦʾ ʨʝʯʦʚʠʥʠ ʜʦ ʙʝʟʧʝʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ. 
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ɺʀʉʅʆɺʂʀ 

1. ʇʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʪʘ ʾʭ 

ʚʠʨʽʰʝʥʥʷ ʧʨʠ ʥʝʧʨʷʤʠʭ ʢʨʠʪʝʨʽʷʭ ʷʢʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʩʠʥʪʝʟʫʚʘʪʠ ʣʠʰʝ 

ʩʪʨʫʢʪʫʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝʧʨʷʤʠʭ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʢʚʘʜʨʘʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ, ʚʽʜʨʘʟʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʤʦʞʫʪʴ 

ʙʫʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

2. ʉʧʽʣʴʥʠʤ ʥʝʜʦʣʽʢʦʤ ʫʩʽʭ ʢʣʘʩʠʯʥʠʭ ʤʝʪʦʜʽʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʻ 

ʪʝ, ʱʦ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʦʙôʻʢʪʫ 

ʧʦʨʷʜʢʫ n, ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʜʠʬʝʨʝʥʮʽʡʥʽ ʨʽʚʥʷʥʥʷ ʧʦʨʷʜʢʫ 2n. 

3. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ 

ʟʥʘʭʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʩʧʨʦʱʫʻ ʚʠʨʽʰʝʥʥʷ 

ʟʘʜʘʯʽ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʩʧʦʯʘʪʢʫ ʟʥʘʡʪʠ ʧʘʨʘʤʝʪʨʠ ʢʨʠʪʝʨʽʶ 

ʷʢʦʩʪʽ, ʘ ʧʦʪʽʤ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʨʝʛʫʣʷʪʦʨʘ. 

4. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʩʠʥʪʝʟʫ ʘʣʛʦʨʠʪʤʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʟʘʜʘʯ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʧʦ ʟʤʽʥʥʠʤ ʩʪʘʥʫ ʽ ʚʠʪʨʘʪʘʤ ʝʥʝʨʛʽʾ ʜʦʟʚʦʣʷʻ ʚ ʜʚʘ 

ʨʘʟʠ ʟʤʝʥʰʠʪʠ ʧʦʨʷʜʦʢ ʟʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʮʝʜʫʨ ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽ ʟʚʝʩʪʠ 

ʡʦʛʦ ʜʦ ʨʦʟʤʽʨʥʦʩʪʽ ʦʙ'ʻʢʪʫ ʫʧʨʘʚʣʽʥʥʷ. 

5. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ ʥʘʚʽʪʴ ʥʝʦʙʽʟʥʘʥʠʡ ʉʇʆɾʀɺɸʏ 

ʩʠʩʪʝʤʠ ʤʦʞʝ ʩʘʤʦʩʪʽʡʥʦ ʦʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʨʝʛʫʣʷʪʦʨʘ ʪʘʢ, 

ʱʦʙ ʡʦʛʦ ʟʘʜʦʚʦʣʴʥʷʣʠ ʷʢ ʪʦʯʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ, ʪʘʢ ʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ 

ʫʧʨʘʚʣʽʥʥʷ. 

6. ʈʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ 

ʦʧʪʠʤʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʫʣʷʪʦʨʘ, ʧʨʠ ʷʢʠʭ ʪʦʯʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʫʪʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʉʇʆɾʀɺɸʏɸ, ʷʢ 

ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ 

ʟʥʘʭʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʘʣʴʥʦʩʪʽ, ʪʘʢ ʽ ʥʘ ʦʩʥʦʚʽ 

ʦʧʪʠʤʫʤʫ ʯʘʩʪʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ. 
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ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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