
ʅɸʎɯʆʅɸʃʔʅʀʁ ʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ʋʂʈɸɰʅʀ 

çʂʀɰɺʉʔʂʀʁ ʇʆʃɯʊɽʍʅɯʏʅʀʁ ɯʅʉʊʀʊʋʊ 

ʽʤʝʥʽ ɯɻʆʈʗ ʉɯʂʆʈʉʔʂʆɻʆè 

 

ɯʥʩʪʠʪʫʪ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ 
 

ʂʘʬʝʜʨʘ ʪʝʧʣʦʪʝʭʥʽʢʠ ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ
 

 

çʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫè 

ʋɼʂ _620.92________ 

çɼʦ ʟʘʭʠʩʪʫ ʜʦʧʫʱʝʥʦè 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

__________    ɺ.ɯ.ɼʝʰʢʦ _ 
(ʧʽʜʧʠʩ)            (ʽʥʽʮʽʘʣʠ, ʧʨʽʟʚʠʱʝ) 

ñ___ò_____________2018 ʨ. 

 

ʄʘʛʽʩʪʝʨʩʴʢʘ ʜʠʩʝʨʪʘʮʽʷ 

 

ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ (ʩʧʝʮʽʘʣʽʟʘʮʽ)ʾ 144 ʊʝʧʣʦʝʥʝʨʛʝʪʠʢʘ.  ɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ 

ʪʘ ʽʥʞʠʥʽʨʠʥʛ 
 

ʥʘ ʪʝʤʫ:   çʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʰʢʦʣʠ ˉ 174  ʟʘ ʨʘʭʫʥʦʢ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʾ ʨʝʢʫʧʝʨʘʪʠʚʥʦʾ ʚʝʥʪʠʣʷʮʽʾ.è __________________  

 _______________________________________________________________________  

ɺʠʢʦʥʘʚ (-ʣʘ): ʩʪʫʜʝʥʪ (-ʢʘ) VI  ʢʫʨʩʫ, ʛʨʫʧʠ _ʆʊ ï 71ʤʧ_ 
(ʰʠʬʨ ʛʨʫʧʠ) 

ʉʚʷʪʥʠʡ ʃʝʦʥʽʜ ʆʣʝʛʦʚʠʯ  
 ___________________________________________________________________________________________________________________________________________________________________________________________________________________________     _______________________________________  

(ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ) (ʧʽʜʧʠʩ)  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ         ʜʦʮʝʥʪ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɺʠʥʦʛʨʘʜʦʚ ɺ.ʆ.    _______________ 
(ʧʦʩʘʜʘ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ, ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) (ʧʽʜʧʠʩ)  

ʅʦʨʤʦʢʦʥʪʨʦʣʴ        ʜʦʮʝʥʪ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʐʢʣʷʨ ɺ.ɯ.         ____    ______________ 
(ʧʦʩʘʜʘ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ, ʧʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ)                (ʧʽʜʧʠʩ)  

ʈʝʮʝʥʟʝʥʪ        ____________________________________________  _________  
(ʧʦʩʘʜʘ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) (ʧʽʜʧʠʩ) 

 

ʈʝʮʝʥʟʝʥʪ ________________________________________________  _________  
(ʧʦʩʘʜʘ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ) (ʧʽʜʧʠʩ) 

 

 

ɿʘʩʚʽʜʯʫʶ, ʱʦ ʫ ʮʽʡ ʤʘʛʽʩʪʝʨʩʴʢʽʡ ʜʠʩʝʨʪʘ-

ʮʽʾ ʥʝʤʘʻ ʟʘʧʦʟʠʯʝʥʴ ʟ ʧʨʘʮʴ ʽʥʰʠʭ ʘʚʪʦʨʽʚ 

ʙʝʟ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʩʠʣʘʥʴ. 

ʉʪʫʜʝʥʪ _____________ 
(ʧʽʜʧʠʩ) 

 

ʂʠʾʚ ï 2018 ʨʦʢʫ 



 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ  

ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

 

ɯʥʩʪʠʪʫʪ   ɯʥʩʪʠʪʫʪ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ 
 

ʂʘʬʝʜʨʘ             ʊʝʧʣʦʪʝʭʥʽʢʠ ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 
 

ʈʽʚʝʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ ï ʜʨʫʛʠʡ (ʤʘʛʽʩʪʝʨʩʴʢʠʡ) ʟʘ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʶ ʧʨʦ-

ʛʨʘʤʦʶ 
 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ (ʩʧʝʮʽʘʣʽʟʘʮʽʷ)  144 ʊʝʧʣʦʝʥʝʨʛʝʪʠʢʘ. ɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝ-

ʜʞʤʝʥʪ ʪʘ ʽʥʞʠʥʽʨʠʥʛ 
 

ɿɸʊɺɽʈɼɾʋʖ 

ɿʘʚʽʜʫʚʘʯ  ʢʘʬʝʜʨʠ   

__________  ɺ.ɯ. ɼʝʰʢʦ 
   
(ʧʽʜʧʠʩ)             (ʽʥʽʮʽʘʣʠ, ʧʨʟ̔ʚʠʱʝ) 

ç_01_è__ ʚʝʨʝʩʥʷ__2018 ʨ. 

 

ɿɸɺɼɸʅʅʗ 

ʥʘ ʤʘʛʽʩʪʝʨʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʩʪʫʜʝʥʪʫ 

_______________ʉʚʷʪʥʦʤʫ ʃʝʦʥʽʜʫ ʆʣʝʛʦʚʠʯʫ__________________ 
(ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ) 

1. ʊʝʤʘ ʜʠʩʝʨʪʘʮʽʾ : ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʰʢʦʣʠ ˉ 174  ʟʘ 

ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʾ ʨʝʢʫʧʝʨʘʪʠʚʥʦʾ ʚʝʥʪʠʣʷʮʽʾ., 
 

ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʜʠʩʝʨʪʘʮʽʾ          ʢ.ʪ.ʥ., ʜʦʮ. ɺʠʥʦʛʨʘʜʦʚ ɺ.ʆ. ___________ , 
(ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ, ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ) 

ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ʧʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʽʜ ç05èʣʠʩʪʦʧʘʜʘ 2018 ʨ. ˉ 4089-ʩ 

2. ʉʪʨʦʢ ʧʦʜʘʥʥʷ ʩʪʫʜʝʥʪʦʤ ʜʠʩʝʨʪʘʮʽʾ    ç_15_è _ʛʨʫʜʥʷ   2018 ʨ. 

3. ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ  ʩʠʩʪʝʤʘ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʰʢʦʣʠ ˉ174___________ 

4. ʇʨʝʜʤʝʪ  ʜʦʩʣʽʜʞʝʥʥʷ  (ɺʠʭʽʜʥʽ  ʜʘʥʽ):ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ 640 

ɻʢʘʣ, ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ï 83894 ʢɺʪ*ʛʦʜ ʪʘ ʚʦʜʠ ï 7193,38 ʤ3, ʢʽʣʴʢʽʩʪʴ ʧʨʘ-

ʮʶʶʯʠʭ n-600 ʯʦʣʦʚʽʢ , ʚʠʩʦʪʘ ʙʫʜʽʚʣʽ ʨ-13,5 ʤ . 

5. ʇʝʨʝʣʽʢ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ: 

ʘ)  ʪʝʧʣʦʚʘ ʯʘʩʪʠʥʘ: ʨʦʟʨʘʭʫʥʦʢ ʪʝʧʣʦʚʪʨʘʪ ʪʘ ʪʝʧʣʦʥʘʜʭʦʜʞʝʥʴ ʨʳʟʥʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ.  

ʙ) ʝʣʝʢʪʨʠʯʥʘ ʯʘʩʪʠʥʘ: ʘʥʘʣʽʟ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʰʢʦʣʠ, ʧʦʙʫ-

ʜʦʚʘ ʙʘʣʘʥʩʽʚ ʩʧʦʞʠʚʘʥʥʷ. 

ʚ) ʩʧʝʮʽʘʣʴʥʘ ʯʘʩʪʠʥʘ: ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ ʰʢʦʣʠ ˉ 174 ʟʘ ʨʘ-

ʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʨʝʢʫʧʝʨʘʮʽʾ. 



 

ʛ) ʝʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʨʦʟʨʘʭʫʥʦʢ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘ-

ʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʰʢʦʣʽ. 

ʜ) ʩʪʘʨʪʘʧ-ʧʨʦʝʢʪ: ʨʦʟʨʘʭʫʥʦʢ ʩʠʩʪʝʤʠ ʨʝʢʫʧʝʨʘʮʽʾ ʫ ʰʢʦʣʽ, ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ 

ʚʧʣʠʚʫ ʥʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʝʢʪʫ. 

6. ʇʝʨʝʣʽʢ ʛʨʘʬʽʯʥʦʛʦ (ʽʣʶʩʪʨʘʪʠʚʥʦʛʦ) ʤʘʪʝʨʽʘʣʫ  

ʩʭʝʤʘ ʪʝʧʣʦʧʫʥʢʪʫ ʰʢʦʣʠ, ʝʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ , ʩʧʝʮʽʘʣʴʥʝ ʧʠʪʘʥʥʷ, ʩʭʝʤʘ ʧʣʘ-

ʥʫ ʦʙôʻʢʪʘ  

7. ʆʨʽʻʥʪʦʚʥʠʡ ʧʝʨʝʣʽʢ ʧʫʙʣʽʢʘʮʽʡ: ʪʝʟʠ ʜʦʧʦʚʽʜʽ ʥʘ ʢʦʥʬʝʨʝʥʮʽʶ. 

8. ʂʦʥʩʫʣʴʪʘʥʪʠ ʨʦʟʜʽʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

ʈʦʟʜʽʣ 

ʇʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ ʪʘ ʧʦʩʘ-

ʜʘ  

ʢʦʥʩʫʣʴʪʘʥʪʘ 

ʇʽʜʧʠʩ, ʜʘʪʘ 

ʟʘʚʜʘʥʥʷ  

ʚʠʜʘʚ 

ʟʘʚʜʘʥʥʷ 

ʧʨʠʡʥʷʚ 

ʅʦʨʤʦʢʦʥʪʨʦʣʴ ʜʦʮ. ʐʢʣʷʨ ɺ.ɯ.   

    

9. ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ  01.09. 2018 ʨ. 

ʂʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ 
ˉ 

ʟ/ʧ 

ʅʘʟʚʘ ʝʪʘʧʽʚ ʚʠʢʦʥʘʥʥʷ  

ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ 

ʉʪʨʦʢʠ ʚʠʢʦʥʘʥʥʷ ʝʪʘʧʽʚ 

ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ 
ʇʨʠʤʽʪʢʘ 

1. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙôʻʢʪʫ 29.10 - 17.11. 2018  

2. ʈʦʟʨʘʭʫʥʦʢ ʪʝʧʣʦʪʝʭʥʽʯʥʦʾ ʯʘʩʪʠʥʠ 01.11 - 10.12. 2018  

3. ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʾ ʯʘʩʪʠʥʠ 01.11 - 10.12. 2018  

4. ʉʧʝʮʽʘʣʴʥʘ ʯʘʩʪʠʥʘ 01.11 - 10.12. 2018  

5. ɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ 01.11 - 10.12. 2018  

6. ʉʪʘʨʪʘʧ-ʧʨʦʝʢʪ 01.11 - 10.12. 2018  

7. ʇʽʜʛʦʪʦʚʢʘ ʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 01.11 - 10.12. 2018  

8. ʅʦʨʤʦʢʦʥʪʨʦʣʴ 03.12 - 13.12. 2018  

9. ʇʦʧʝʨʝʜʥʽʡ ʟʘʭʠʩʪ 10.12 - 14.12. 2018  

10. ɿʘʭʠʩʪ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ 17.12 - 21.12. 2018  

 

ʉʪʫʜʝʥʪ  ____________ ʃ.ʆ.ʉʚʷʪʥʠʡ 
  (ʧʽʜʧʠʩ)                                (ʽʥʽʮʽʘʣʠ, ʧʨʽʟʚʠʱʝ) 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʜʠʩʝʨʪʘʮʽʾ         _____________ ɺ.ʆ.ɺʠʥʦʛʨʘʜʦʚ 
(ʧʽʜʧʠʩ)                          (ʽʥʽʮʽʘʣʠ, ʧʨʽʟʚʠʱʝ)

 

 

 

 



 

ʈɽʌɽʈɸʊ 

 

ʄʘʛʽʩʪʝʨʩʴʢʘ ʜʠʩʝʨʪʘʮʽʷ çʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʰʢʦʣʠ 

ʥʦʤʝʨ 174 ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʢʫʧʝʨʘʮʽʾ ʧʦʚʽʪʨʷè ʩʢʣʘʜʘʻʪʴʩʷ ʟ 108 

ʩʪʦʨʽʥʦʢ, 54 ʨʠʩʫʥʢʽʚ, 15 ʪʘʙʣʠʮʴ, ʘ ʪʘʢʦʞ ʤʽʩʪʠʪʴ 38 ʜʞʝʨʝʣ ʚ ʧʝʨʝʣʽʢʫ ʧʦʩʠ-

ʣʘʥʴ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʢʫʧʝʨʘʪʠʚʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʪʝʧʣʦʚʪʨʘʪ ʪʘ ʦʪʨʠʤʘʥʥʷ ʯʠʩʪʦʛʦ, ʩʚʽʞʦʛʦ ʧʦʚʽ-

ʪʨʷ ʫ ʧʨʠʤʽʱʝʥʥʷʭ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʨʝʢʫʧʝʨʘʪʠʚʥʠʭ ʧʦʚʽʪʨʷʥʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʥʝʚʝʣʠʢʠʭ ʧʨʠʤʽʱʝʥʴ, ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʙʦʨʦʤ ʢʨʘʱʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ ʧʦ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʶ ʜʣʷ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ  ʦʢʨʝʤʠʭ ʢʣʘʩʽʚ 

ʣʽʮʝʶ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ï ʜʦʩʣʽʜʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʢʫʧʝʨʘ-

ʪʦʨʽʚ ʪʝʧʣʦʪʠ ʧʦʚʽʪʨʷ, ʚʠʟʥʘʯʠʪʠ ʯʘʩʪʢʫ ʧʦʚʝʨʥʝʥʥʷ ʪʝʧʣʦʪʠ, ʷʢʘ ʚʪʨʘʯʘʻʪʴʩʷ 

ʟ ʽʥʬʽʣʴʪʨʘʮʽʻʶ. ɺʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʨʝʢʫʧʝʨʘʪʦʨʽʚ ʜʣʷ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʫʯʙʦʚʠʭ ʢʣʘʩʽʚ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʢʫʧʝʨʘʮʽʾ ʧʦʚʽʪʨʷ ʫ ʰʢʦʣʽ ˉ174 

ʤʽʩʪʘ ʂʠʾʚ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʠʚʯʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʨʝʢʫʧʝʨʘʪʦʨʽʚ ʧʦʚʽʪʨʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ ʧʦʣʷʛʘʻ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʨʝʢʫʧʝʨʘʪʠʚʥʠʭ ʫʩʪʘʥʦʚʦʢ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʤʫ ʟʘʢʣʘʜʽ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠʢʠ ʪʘ ʧʽʜʭʦʜʠ ʤʦʞʫʪʴ ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʢʫʧʝʨʘʮʽʾ ʪʝʧʣʦʪʠ ʧʦ-

ʚʽʪʨʷ. 
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ABSTRACT 

 

Master's thesis "Increasing the energy efficiency level of school number 

174through the use of air recuperation" consists of 105 pages the main text, 39 illus-

trations, 25 tables and 38 items of bibliographical references. 

Actuality is the effective use of recuperative units to reduce heat losses and ob-

tain clean, fresh air in the premises. 

The purpose of the work is to analyze the existing recuperative air systems for 

small rooms, with the subsequent choice of a better design and a constructive solu-

tion for its implementation for the ventilation system of separate classes of the lyce-

um. 

The task of the study is to investigate the efficiency of the use of heat recupera-

tors of air, to determine the proportion of heat return that is lost with infiltration. 

Determine the optimal parameters of the recuperators to provide a comfortable mi-

croclimate in the premises of the classes. 

Research objectives - investigate the efficiency of the use of heat recuperators 

of air, to determine the proportion of heat return that is lost with infiltration. 

The object of study - the application of air recuperation in the Technical Lyce-

um NTUU "KPI". 

Subject of research - study of structural and energy characteristics of air recu-

perators. 

Scientific novelty of the master's thesis is to study the use of recuperative units 

in a general educational institution. 

The results suggested methods and approaches can be used to analyze the effi-

ciency of the application of heat recovery of air. 
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An article was prepared at the 1st scientific and technical conference of IEE 

masters. Kyiv, National Technical University of Ukraine "KPI them. Igor Sikorsky 
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ings, economy, air recuperator, ventilation, air exchange, comfortable conditions, 
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ʇɽʈɽʃɯʂ ʉʂʆʈʆʏɽʅʔ, ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ ʊɸ ʊɽʈʄɯʅɯɺ 

 

ʉʂʆʈʆʏɽʅʅʗ 

ʈʂ ï ʨʘʡʦʥʥʘ ʢʦʪʝʣʴʥʷ; 

ɽʇ ï ʝʣʝʢʪʨʦʧʨʠʡʤʘʯ; 

ɼʅʘʊ ï ʜʫʛʦʚʽ ʪʨʫʙʯʘʪʽ ʥʘʪʨʽʻʚʽ ʣʘʤʧʠ ; 

ʊʇ ï ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘ ʧʽʜʩʪʘʥʮʽʷ; 

ɻɺʇ ï ʛʘʨʷʯʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ; 

ʂʂɼ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ; 

ɽʄ ï ʝʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ. 

 

ʋʄʆɺʅɯ ʇʆɿʅɸʏɽʅʅʗ 

ɺ ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ; 

Q ï ʪʝʧʣʦʪʘ; 

Q
ʈ
ʅ ï ʥʠʞʯʘ ʨʦʙʦʯʘ ʪʝʧʣʦʪʘ ʟʛʦʨʘʥʥʷ ʧʘʣʠʚʘ; 

q0 - ʧʠʪʦʤʘ ʦʧʘʣʶʚʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʫʜʽʚʣʽ; 

tʚʥ ï ʚʥʫʪʨʽʰʥʷ ʪʝʤʧʝʨʘʪʫʨʘ; 

t ʨ.ʦ ï ʨʦʟʨʘʭʫʥʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʦʧʘʣʝʥʥʷ; 

ŭ ï ʪʦʚʱʠʥʘ; 

ɚ ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ. 

 

ɯʅɼɽʂʉʀ 

ʙ ï ʙʘʟʦʚʠʡ; 

ʚʥ ï ʚʥʫʪʨʽʰʥʽʡ; 

ʟ ï ʟʦʚʥʽʰʥʽʡ. 
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ɺʉʊʋʇ 

 

ɺʘʞʣʠʚʠʤ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʻ 

ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʝʢʦʥʦʤʽʷ  ʝʥʝʨʛʽʾ. ɺ ʦʩʥʦʚʽ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʣʝ-

ʞʘʪʴ ʥʘʩʪʫʧʥʽ ʧʨʠʯʠʥʠ: 

¶  ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚôʷʟʘʥʝ  ʟ ʚʝʣʠʯʝʟʥʠʤʠ ʬʽʥʘʥʩʦʚʠʤʠ, ʤʘʪʝ-

ʨʽʘʣʴʥʠʤʠ ʽ ʪʨʫʜʦʚʠʤʠ ʟʘʪʨʘʪʘʤʠ;  

¶  ʚʠʜʦʙʫʪʦʢ, ʚʠʨʦʙʥʠʮʪʚʦ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʩʧʦʞʠʚʘʥʥʷ  

ʧʘʣʠʚʥʦ - ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʩʣʫʛ ʯʠʥʷʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝ-

ʜʦʚʠʱʝ; 

¶  ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʦʤ 

ʚʠʢʣʠʢʘʻ     ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ, ʘ, ʦʪʞʝ, ʟʥʠʞʝʥ-

ʥʷ ʾʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʨʠʥʢʫ. 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʘʫʜʠʪ ï ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʚ 

ʥʘʧʨʷʤʫ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. 

ɺʠʙʽʨ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʜʽʷʣʴʥʦʩʪʽ ʚ ʦʙʣʘʩʪʽ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʘ  

ʪʘʢʦʞ   ʨʦʟʨʦʙʢʘ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ (ʧʨʦʛʨʘʤʠ ʝʥʝʨ-

ʛʦʟʙʝʨʝʞʝʥʥʷ) ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʣʠʚʽ ʪʽʣʢɹʠ ʥʘ 

ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ (ʇɽʈ), ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʟ ʫʨʘ-

ʭʫʚʘʥʥʷʤ ʫʤʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ  ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ. ʊʘʢʽ ʜʘʥʽ ʤʦʞʥʘ ʦʪ-

ʨʠʤʘʪʠ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʧʨʦʪʝ ʥʘʡʙʽʣʴʰ ʧʦʚʥʠʤʠ ʽ ʦʙ'ʻʢʪʠʚʥʠʤʠ ʻ ʨʝʟʫʣʴ-

ʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙʩʪʝʞʝʥʴ (ʝʥʝʨʛʦʘʫʜʠʪʫ) 

ʧʽʜʧʨʠʻʤʩʪʚ. 

 

 

 

 

 

 

 

 



9 

 

 

 

1 ɿɸɻɸʃʔʅɯ ɺɯɼʆʄʆʉʊɯ ʇʈʆ ʆɹôɭʂʊ ɼʆʉʃɯɼɾɽʅʅʗ 

 

ʆʙôʻʢʪʦʤ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ ʻ ʰʢʦʣʘ ˉ174, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʫ-

ʣʠʮ̔ ɻʝʨʦʾʚ ʉʝʚʘʩʪʦʧʦʣʷ, 43, ʫ ʤ. ʂʠʻʚʽ. ʐʢʦʣʘ ʤʘʻ 4 ʧʦʚʝʨʭʠ, ʪʘ ɻ-ʧʦʜʽʙʥʫ 

ʬʦʨʤʫ. 

 

1.1 ʇʨʠʟʥʘʯʝʥʥʷ ʙʫʜʽʚʣʽ 

 

ʐʢʦʣʘ ˉ174 ʻ ʫʯʙʦʚʠʤ ʟʘʢʣʘʜʦʤ. ʇʦʯʘʪʦʢ ʟʘʥʷʪʴ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʦ 

8.45 ʪʘ ʟʘʢʽʥʯʫʻʪʴʩʷ ʦ 14.00. ɿ 14.00 ï 18.00 ʧʨʘʮʶʶʪʴ ʛʫʨʪʢʠ. 

ɺ ʰʢʦʣʽ ʥʘʚʯʘʻʪʴʩʷ 561 ʫʯʝʥʴ ʪʘ ʧʨʘʮʶʻ 51 ʧʨʘʮʽʚʥʠʢ, ʪʦʙʪʦ ʚ ʙʫʜʚ̔ʣʽ 

ʱʦʜʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 600 ʦʩʽʙ. 

 

1.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙôʻʢʪʫ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɹʫʜʽʚʣʷ ʦʧʘʣʶʻʪʴʩʷ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʪʝʧʣʦʚʦʾ ʤʝʨʝʞʽ ʯʝʨʝʟ ʽʥʜʠʚʽʜʫʘ-

ʣʴʥʠʡ ʪʝʧʣʦʚʠʡ ʧʫʥʢʪ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʧʽʜʚʘʣʴʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʰʢʦʣʠ, 

ʱʦ ʥʝ ʦʧʘʣʶʻʪʴʩʷ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʨʠʤʽʱʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʧʫʥʢʪʫ ʩʪʘʥʦʚʠʪʴ ï 50,4 ʤ
2
.ɺ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʪʝʧʣʦʚʦʤʫ ʧʫʥʢʪʽ ʚʩʪʘʥʦʚʣʝʥʦ  

ʚʫʟʦʣ ʦʙʣʽʢʫ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ.  

ʇʦʪʫʞʥʽʩʪʴ ʽʩʥʫʶʯʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʫʥʢʪʫ 0,235  ɻʢʘʣ/ʛʦʜ. ʈʝʘʣʴʥʠʡ ʪʝ-

ʧʣʦʚʠʡ ʛʨʘʬʽʢ  ï 90/45̄ʉ. ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʝʧʣʦʚʠʡ ʧʫʥʢʪ ʥʝ ʨʝʛʫʣʶʻʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʄʘʪʝʨʽʘʣʠ ʟ ʷʢʠʭ ʩʧʦʨʫʜʞʝʥʥʦ ʰʢʦʣʫ: 

¶ ʬʫʥʜʘʤʝʥʪ ï ʩʪʨʽʯʢʦʚʠʡ, ʚʠʢʦʥʘʥʠʡ ʟ ʙʝʪʦʥʫ; 

¶ ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ ï ʚʠʢʦʥʘʥʽ ʟ ʮʝʛʣʠ ʪʘ ʚʥʫʪʨʽʰʥʽʤ ʽ ʟʦʚʥʽʰʥʽʤ ʰʘ-

ʨʦʤ ʮʝʤʝʥʪʥʦ ï ʧʽʱʘʥʦʾ ʰʪʫʢʘʪʫʨʢʠ; 

¶ ʧʦʢʨʽʚʣʷ ï ʧʣʦʩʢʘ, ʚʢʨʠʪʘ ʧʣʠʪʘʤʠ; 
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¶ ʚ̔ ʢʥʘ ï ʜʝʨʝʚôʷʥʽ ʟ ʨʦʟʜʽʣʴʥʠʤʠ ʧʝʨʝʧʣʝʪʘʤʠ ï 104, ʪʘ ʤʝʪʘʣʦʧʣʘʩ-

ʪʠʢʦʚʽ ï 85;  

¶ ɼʚʝʨʽ ï ʜʝʨʝʚôʷʥʽ.   

 

1.3 ʈʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ 

 

ʉʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ  ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʨʦʢʽʚ ʥʘʚʝʜʝʥʘ ʫ  

ʪʘʙʣʠʮʽ 1.1. 

 

ʊʘʙʣʠʮʷ 1.1 ï ʉʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟʘ 2015 ï 2017 ʨʽʢ 

ɽʣʝʢʪʦʝʥʝʨʛʽʷ 

ʄʽʩʷʮʽ 
2015 2016 2017 

ʢɺʪ.ʛʦʜ ʛʨʥ. ʢɺʪ.ʛʦʜ ʛʨʥ. ʢɺʪ.ʛʦʜ ʛʨʥ. 

ʉʽʯʝʥʴ 5080 6293,52 6240 9892,4 8280 15792,28 

ʃʶʪʠʡ 8680 10753,48 10840 17184,86 6880 13122,09 

ɹʝʨʝʟʝʥʴ 5920 7334,17 8120 13516,87 8520 16250,03 

ʂʚʽʪʝʥʴ 5080 6293,51 5720 9617,15 7120 13579,82 

ʊʨʘʚʝʥʴ 4600 5972,64 6960 11567,52 6800 13747,97 

ʏʝʨʚʝʥʴ 2760 3755,47 3680 6317,09 3600 7278,34 

ʃʠʧʝʥʴ 1080 1537,19 640 1153,54 640 1399,68 

ʉʝʨʧʝʥʴ 240 341,59 680 1225,63 800 1725,89 

ɺʝʨʝʩʝʥʴ 3600 5328,72 5080 9156,19 4800 10355,33 

ɾʦʚʪʝʥʴ  8360 12374,47 8080 14745,68 11360 26853,67 

ʃʠʩʪʦʧʘʜ 9680 14328,34 10520 19198,57 9560 22598,69 

ɻʨʫʜʝʥʴ 10960 16547,84 9240 16862,63 13640 32243,32 

× 66040 90860,94 75800 130438,1 82000 174947,1 

 

ɿʦʙʨʘʞʝʤʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʨʠʩʫʥʢʫ 1.1 
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ʈʠʩʫʥʦʢ 1.1 ï ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʟʘ 2015-2017 ʨʦʢʠ 

 

ʅʘʡʙʽʣʴʰʝ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʙʘʯʠʤʦ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ï 

ʟʤʝʥʰʫʻʪʴʩʷ ʪʨʠʚʘʣʽʩʪʴ ʩʚʽʪʣʦʚʦʛʦ ʜʥʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʣʝʢʪʨʠʯʥʽ 

ʦʙʽʛʨʽʚʘʶʯʽ ʧʨʠʣʘʜʠ. 

ʅʘʡʤʝʥʰʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʙʘʯʠʤʦ ʚ ʣʽʪʢʫ ï ʙʽʣʴʰʘ ʪʨʠʚʘʣʽʩʪʴ 

ʩʚʽʪʣʦʛʦ ʜʥʷ ʪʘ ʧʝʨʽʦʜ ʣʽʪʥʽʭ ʢʘʥʽʢʫʣ 

ʗʢʱʦ ʙʨʘʪʠ ʧʦ ʨʦʢʘʭ, ʪʦ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʫ 2016 ʙʫʣʦ ʥʘʡ-

ʚʠʱʽʤ ʎʝ ʧʦʚôʷʟʘʥʦ ʽʟ ʩʪʘʨʽʥʥʷʤ ʦʙʣʘʜʥʘʥʥʷ, ʪʦʙʪʦ ʙʽʣʴʰʠʤʠ ʚʪʨʘʪʘʤʠ. 

 

ʉʧʦʞʠʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʨʦʢʽʚ 

ʋ ʪʘʙʣʠʮʽ 1.2 ʥʘʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʢʫ ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟʘ  

3 ʨʦʢʠ. 
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ʊʘʙʣʠʮʷ  1.2 ï ʉʪʘʪʠʩʪʠʢʘ ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʦʚʦʾ  ʝʥʝʨʛʽʾ ʟʘ 2015-2017 ʨʦʢʠ 

ʊʝʧʣʦʚʘ ʝʥʝʨʛʽʷ 

ʄʽʩʷʮʽ 
2015 2016 2017 

ɻʢʘʣ ʛʨʥ. ɻʢʘʣ ʛʨʥ. ɻʢʘʣ ʛʨʥ. 

ʉʽʯʝʥʴ 56,77 75302,9 68,62 107439,3 55,61 84977,28 

ʃʶʪʠʡ 49,14 65182,05 50,63 78771,3 62,82 86919,52 

ɹʝʨʝʟʝʥʴ 44,48 78867,26 43,064 66775,21 43,04 59550,34 

ʂʚʽʪʝʥʴ 16,84 28209,74 18,529 28731,14 18,09 25028,23 

ʊʨʘʚʝʥʴ 2,23 3478,67 1,5 2065,02 0,8 1113,76 

ɾʦʚʪʝʥʴ 21,37 33335,92 17,122 23684,5 13,42 17826,32 

ʃʠʩʪʦʧʘʜ 39,92 60451,61 38,735 53670,91 48,24 64079,12 

ɻʨʫʜʝʥʴ 46,4 69757,57 53,526 74165,2 44,57 59204,11 

× 278,17 416176,9 291,726 435302,6 286,71 398849,48 

 

ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1.2. 

 

 
ʈʠʩʫʥʦʢ  1.2 ï ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟʘ  

2015-2017 ʨʦʢʠ 

 

ʅʘʡʙʽʣʴʰʝ ʩʧʦʞʠʚʘʥʥʷ ʙʘʯʠʤʦ ʚʟʠʤʢʫ ï ʙʦ ʮʝ ʥʘʡʭʦʣʦʜʥʽʰʠʡ ʧʝʨʽʦʜ 
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ʫ ʨʦʮʽ ʽ ʪʝʧʣʦʚʘ ʝʥʝʨʛʽʷ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʦʧʘʣʝʥʥʷ ʧʨʠʤʽʱʝʥʴ.ʇʦʯʠʥʘʶʯʠ ʟ 

ʙʝʨʝʟʥʷ ʙʘʯʠʤʦ ʧʦʩʪʫʧʦʚʠʡ ʩʧʘʜ ʫ ʩʧʦʞʠʚʘʥʥʽ ʝʥʝʨʛʽʾ ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰ-

ʥʴʦʛʦ ʧʦʚʽʪʨʷ ʩʪʘʻ ʪʝʧʣʽʰʦʶ, ʽ ʚʞʝ ʥʝʦʙʭʽʜʥʦ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʚʦʾ ʝʥʝʨ-

ʛʽʾ, ʥʽʞ ʚʟʠʤʢʫ. 

ɿ ʪʨʘʚʥʷ ʧʦ ʚʝʨʝʩʝʥʴ ʪʝʧʣʦʚʘ ʝʥʝʨʛʽʷ ʥʝ ʧʦʪʨʽʙʥʘ ʜʣʷ ʦʧʘʣʝʥʥʷ 

ʧʨʠʤʽʱʝʥʴ, ʪʦʤʫ ʙʘʯʠʤʦ ʧʨʦʚʘʣ ʩʧʦʞʠʚʘʥʥʷ. 

 

ʉʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʨʦʢʽʚ 

 

ʉʪʘʪʠʩʪʠʢʘ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʟʘ 3 ʨʦʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʪʘʙʣʠʮʽ 1.3. ɼʠ-

ʥʘʤʽʢʘ ʟʤʽʥʠ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʟʘ 3 ʨʦʢʠ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1.3. 

 

ʊʘʙʣʠʮʷ  1.3 ï ʉʪʘʪʠʩʪʠʢʘ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ  ʟʘ 2015-2017 ʨʦʢʠ 

ʍʦʣʦʜʥʘ ʚʦʜʘ 

ʄʽʩʷʮʽ 
2015 2016 2017 

ʤ3 ʛʨʥ. ʤ3 ʛʨʥ. ʤ3 ʛʨʥ. 

ʉʽʯʝʥʴ 421 1567,89 556 2413,75 320 1977,62 

ʃʶʪʠʡ 353 1309,13 394 1708,01 407 2514,12 

ɹʝʨʝʟʝʥʴ 320 1188,93 659 2858,4 319 1970,98 

ʂʚʽʪʝʥʴ 310 1151 364 1574,66 354 2186,18 

ʊʨʘʚʝʥʴ 282 1170,52 360 1550,75 270 1667,82 

ʏʝʨʚʝʥʴ 335 1439,86 313 1332,2 286 2014,99 

ʃʠʧʝʥʴ 168 727,27 198 857,08 243 1715,93 

ʉʝʨʧʝʥʴ 159 680,87 175 894,11 185 1291,13 

ɺʝʨʝʩʝʥʴ 264 1146,32 237 1464,11 151 1052,47 

ɾʦʚʪʝʥʴ 406 1758,63 320 1975,85 555 3840,6 

ʃʠʩʪʦʧʘʜ 268 1156,63 295 1824,57 485 3356,2 

ɻʨʫʜʝʥʴ 356 1533,35 316 1952,92 410 2837,2 

× 3642 14830,4 4187 20406,41 3985 27576,2 
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ʈʠʩʫʥʦʢ 1.3 ï ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʟʘ 2015-2017 ʨʦʢʠ 

 

ʆʪʞʝ, ʤʽʥʽʤʘʣʴʥʝ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ , 

ʪʦʤʫ ʱʦ ʫ ʮʝʡ ʯʘʩ ʥʝ ʧʨʦʚʦʜʷʪʴʩʷ ʫʨʦʢʠ, ʨʝʞʠʤ ʨʦʙʦʪʠ ʰʢʦʣʠ ʩʢʦʨʦʯʫʻʪʴʩʷ ʽ 

ʚʦʜʘ ʤʘʡʞʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ.  ɺ ʽʥʰʽ ʧʝʨʽʦʜʠ, ʘ ʩʘʤʝ ʧʦ ʨʦʢʘʭ, ʩʧʦ-

ʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ. 

 

ʉʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʥʷ ʽ ʦʧʣʘʪʠ ʝʥʝʨʛʦʥʦʩʽʾʚ 

 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʨʽʟʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ ʧʨʝʜʩʪʘʚʠʤʦ ʚ  

ʪʘʙʣʠʮʽ 1.4. 

 

ʊʘʙʣʠʮʷ 1.4 ï ʉʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ 

 

2015 2016 2017 

ʛʨʥ 
ʥʘʪ.ʦʜ. 

(ʢɺʪ) 
ʛʨʥ 

ʥʘʪ.ʦʜ. 

(ʢɺʪ) 
ʛʨʥ 

ʥʘʪ.ʦʜ. 

(ʢɺʪ) 

ɽʣʝʢʪʨʠʯʥʘ 

ʝʥʝʨʛʽʷ 
90860 66040 61379,1 75800 174947 82000 

ʊʝʧʣʦʚʘ 

ʝʥʝʨʛʽʷ 
253609 342636 68687,3 323511 435302 339227 

ɺʦʜʘ (ʤ
3
) 13435 2300 14830 3642 20406 4187 



15 

 

 

ʇʨʝʜʩʪʘʚʠʤʦ ʜʽʘʛʨʘʤʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟʘ  

2015 ʨʽʢ  ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʥʘ ʨʠʩʫʥʢʫ 1.6 ʪʘ ʜʽʘʛʨʘʤʫ ʬʽʥʘʥʩʦ-

ʚʠʭ ʚʠʪʨʘʪ, ʱʦ ʡʜʫʪʴ  ʥʘ ʦʧʣʘʪʫ ʟʘ ʩʧʦʞʠʚʘʥʥʷ ʮʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ ʥʘ ʨʠʩʫʥ-

ʢʫ 1.7. 

 

 

ʈʠʩʫʥʦʢ 1.6 ï ʉʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ, ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ  ʫ  

ʥʘʪʫʨʘʣʴʥʠʭ ʦʜʠʥʠʮʷʭ  ʾʭ ʩʧʦʞʠʚʘʥʥʷ ʫ 2015 ʨʦʮʽ 

 

 
ʈʠʩʫʥʦʢ 1.7 ï ʉʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ, ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʡ ʽ ʚʦʜʠ ʚ 

ʛʨʦʰʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʫ ʚʽʜʩʦʪʢʘʭ ʾʭ ʩʧʦʞʠʚʘʥʥʷ ʫ 2015 ʨʦʮʽ 
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ʇʨʝʜʩʪʘʚʠʤʦ ʜʽʘʛʨʘʤʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟʘ 

2015 ʨʽʢ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʥʘ ʨʠʩʫʥʢʫ 1.8 ʪʘ ʜʽʘʛʨʘʤʫ ʬʽʥʘʥʩʦʚʠʭ 

ʚʠʪʨʘʪ, ʱʦ ʡʜʫʪʴ  ʥʘ ʦʧʣʘʪʫ ʟʘ ʩʧʦʞʠʚʘʥʥʷ ʮʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ ʥʘ ʨʠʩʫʥʢʫ 1.9. 

 

 
ʈʠʩʫʥʦʢ 1.8 ï ʉʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ, ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʫ  

ʥʘʪʫʨʘʣʴʥʠʭ ʦʜʠʥʠʮʷʭ  ʾʭ ʩʧʦʞʠʚʘʥʥʷ ʫ 2016 ʨʦʮʽ 

 

 
ʈʠʩʫʥʦʢ 1.9 ï ʉʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ, ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʡ ʽ ʚʦʜʠ ʚ 

ʛʨʦʰʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʫ ʚʽʜʩʦʪʢʘʭ ʾʭ ʩʧʦʞʠʚʘʥʥʷ ʫ 2016 ʨʦʮʽ 
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ʇʨʝʜʩʪʘʚʠʤʦ ʜʽʘʛʨʘʤʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟʘ 

2017 ʨʽʢ  ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʥʘ ʨʠʩʫʥʢʫ 1.10  ʪʘ ʜʽʘʛʨʘʤʫ ʬʽʥʘʥʩʦ-

ʚʠʭ ʚʠʪʨʘʪ, ʱʦ ʡʜʫʪʴ  ʥʘ ʦʧʣʘʪʫ ʟʘ ʩʧʦʞʠʚʘʥʥʷ ʮʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ ʥʘ  

ʨʠʩʫʥʢʫ 1.11. 

 

 
 

ʈʠʩʫʥʦʢ 1.10 ï ʉʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ, ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʫ 

 ʥʘʪʫʨʘʣʴʥʠʭ ʦʜʠʥʠʮʷʭ ʚʽʜʩʦʪʢʘʭ ʾʭ ʩʧʦʞʠʚʘʥʥʷ ʫ 2017 ʨʦʮʽ 

 

 
ʈʠʩʫʥʦʢ 1.11 ï ʉʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ, ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʡ ʽ ʚʦʜʠ 

ʚ ʛʨʦʰʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʫ ʚʽʜʩʦʪʢʘʭ ʾʭ ʩʧʦʞʠʚʘʥʥʷ ʫ 2017 ʨʦʮʽ 
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ʗʢ ʚʠʜʥʦ ʟ ʢʨʫʛʦʚʠʭ ʜʽʘʛʨʘʤ ʯʘʩʪʢʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʝʧʣʦʚʦʶ ʝʥʝʨʛʽʻʶ ʟʥʘʯʥʘ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʮʽʣʠʡ ʨʽʢ, ʘ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ ʧʝʨʝʚʘʞʥʦ ʚ ʦʧʘʣʶʚʘʣʴʥʠʡ  

ʧʝʨ̔ʦʜ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʩʪʨʫʢʪʫʨʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ, ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʡ ʪʘ 

ʚʦʜʠ ʫ ʛʨʦʰʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʫ ʚʽʜʩʦʪʢʫ ʾʭ ʩʧʦʞʠʚʘʥʥʷ ʙʘʯʠʤʦ, ʱʦ ʩʧʦʞʠ-

ʚʘʥʥʷ ʝʥʝʨʛʽʡ ʫ ʚʽʜʩʦʪʢʫ ʧʦ ʨʦʢʘʭ ʪʨʦʭʠ ʟʤʽʥʶʻʪʴʩʷ: ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ï ʩʧʘ-

ʜʘ,̒ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ï ʟʨʦʩʪʘʻ, ʚʦʜʠ ï ʩʧʘʜʘʻ. 

ɸ ʷʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʩʪʨʫʢʪʫʨʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʽ ʪʝʧʣʦʚʦʾ 

ʝʥʝʨʛʽʡ ʫ ʥʘʪʫʨʘʣʴʥʠʭ ʦʜʠʥʠʮʷʭ, ʪʦ ʙʘʯʠʤʦ, ʱʦ ʩʧʦʞʠʚʘʥʥʷ ʥʝ ʻ ʧʦʩʪʽʡʥʠʤ. 

ʅʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʧʨʠʧʘʜʘʻ ʝʣʝʢʪʨʠʯʥʽʡ ʝʥʝʨʛʽʾ, ʧʦʪʽʤ ïʪʝʧʣʦʚʽʡ ʝʥʝʨʛʽʾ.  
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2 ʊɽʇʃʆʊɽʍʅɯʏʅɸ ʏɸʉʊʀʅɸ 

 

2.1 ʆʙʩʪʝʞʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʙʫʜʽʚʣʽ 

 

ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʜʣʷ ʤ. ʂʠʻʚʘ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 2.1. 

 

ʊʘʙʣʠʮʷ 2.1 ï ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʜʣʷ ʤ. ʂʠʻʚʘ. 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ 
tʚ +21̄ ʉ 

ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ űʚ 50% 

ɺʦʣʦʛʽʩʥʠʡ ʨʝʞʠʤ ʧʨʠʤʽʱʝʥʴ  ʥʦʨʤʘʣʴʥʠʡ 

ʊʝʤʧʝʨʘʪʫʨʥʘ ʟʦʥʘ  I 

ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʧʨʦʪʷʛʦʤ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ 
tʟ.ʩʝʨ. -0,1̄ ʉ 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʷ ʚ 

ʥʘʡʭʦʣʦʜʥʽʰʫ ʧôʷʪʠʜʝʥʢʫ 
tʟ -22 ̄ ʉ 

 

ʄʘʪʝʨʽʘʣʠ ʟ ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʘ ʩʪʽʥʘ ʰʢʦʣʠ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 2.2. 

 

ʊʘʙʣʠʮʷ 2.2 ï ʄʘʪʝʨʽʘʣʠ ʟ ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʘ ʩʪʽʥʘ ʰʢʦʣʠ 

ˉ 

ʰʘʨʫ 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʈʦʟʨʘʭʫʥʢʦʚʽ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɚ 

ɺʪ/ʤĿʂ 

ŭ 

ʤ 

1 ʎʝʛʣʘ ʥʘ ʛʣʠʥʷʥʦʤʫ ʨʦʟʯʠʥʽ 0,81 0,64 

2 
ɿʦʚʥʽʰʥʷ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʘ  

ʰʪʫʢʘʪʫʨʢʘ 
1,2 0,025 

3 
ɺʥʫʪʨʽʰʥʷ  ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʘ 

ʰʪʫʢʘʪʫʨʢʘ 
1,2 0,035 
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ʆʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʩʪʽʥʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

1 1

1 1 1 1
,

n n
i

ii i
ʚ ʟ ʚ i ʟ

R R
d

a a a l a
ä = =
= + + = + +ä ä   

ʜʝ: Ŭʚ ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʟʛʽʜʥʦ [1] , ʜʦʨʽʚʥʶʻ  8,7 ɺʪ/(ʤ
2
Ŀʂ); 

Ŭʟï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʟʛʽʜʥʦ [1], ʜʦʨʽʚʥʶʻ  23 ɺʪ/(ʤ
2
Ŀʂ); 

R̔  - ʪʝʨʤʽʯʥʠʡ ʦʧʽʨ ʰʘʨʽʚ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʠʡ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫ-

ʣʦʶ : 

1 1

,
n n

i
i

i i i

R
d

l= =

=ä ä
 

 

ʜʝ: l̔ ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʽ-ʛʦ ʰʘʨʫ,  ɺʪ/(ʤ
2
Ŀʂ); 

d̔ ï ʪʦʚʱʠʥʘ ʽ-ʛʦ ʰʘʨʫ, ʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʨʤʽʯʥʠʡ ʦʧʽʨ ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʠ ʩʢʣʘʜʘʻ: 

21 0,64 0,025 0,035 1 ʤ ʂ
0,99 .

8,7 0,81 1,2 1,2 23 ɺʪ
Rä

Ö
= + + + + =  

ʄʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʥʝʧʨʦʟʦʨʦʾ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ Rq min=3,3 ʤ
2Ŀ
ʂ/ɺʪ,  ʟʛʽʜʥʦ [1] ʪʘʙʣʠʮʽ 1. 

2 2

min

ʤ ʂ ʤ ʂ
0,99 3,3 .

ɺʪ ɺʪ
qR Rä

Ö Ö
= < =

 
ʊʘʢ ʷʢ RɆ<Rqmin, ʪʦ ʪʝʧʣʦʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʦʛʦʨʦʜʞʝʥʴ ʫ 

ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ, ʱʦ ʚʠʤʘʛʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʩʦʙʽʚ 

ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʦʧʦʨʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ. 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʩʪʽʥʠ ʟʥʘʭʦʜʠʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʩʪʽʥʠ

ʩʪʽʥʠ

1
k

R
= , 

ʘ ʜʣʷ ʥʘʰʦʛʦ ʚʠʧʘʜʢʫ, ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʩʢʣʘʜʘʻ: 

ʩʪʽʥʠ 2

1 ɺʪ
1,01 .

0,99 ʤ ʂ
k = =

Ö  
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2.1.1  ʌʘʢʪʠʯʥʠʡ ʩʪʘʥ ʟʦʚʥʽʰʥʽʭ ʚʽʢʦʥ 

 

ɺʽʢʥʘ ʫ ʙʫʜʽʚʣʽ ï ʜʝʨʝʚôʷʥʽ ʪʘ ʤʝʪʘʣʦʧʣʘʩʪʠʢʦʚʽ. ɿʛʽʜʥʦ [1] ʦʧʽʨ 

ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʜʝʨʝʚôʷʥʠʭ ʚʽʢʦʥ Rʚʽʢʥʘ= RɆ = 0,45  ʤ
2Ŀ
ʂ/ɺʪ. 

ɿʛʽʜʥʦ [1] ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʤʝʪʘʣʦʧʣʘʩʪʠʢʦʚʠʭ ʚʽʢʦʥ  

Rʚʽʢʥʘ= RɆ=0,60  ʤ
2Ŀ
ʂ/ɺʪ. 

ʄʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚʽʢʥʘ                               

Rq min=0,75 ʤ
2Ŀ
ʂ/ɺʪ ʟʛʽʜʥʦ [1] ʪʦʤʫ:  

ʜʝʨʝʚô̫ ʥʽ ʚʽʢʥʘ: 

 
2 2

min

ʤ ʂ ʤ ʂ
0,45 0,75 ,

ɺʪ ɺʪ
qR Rä

Ö Ö
= < =

 

ʤʝʪʘʣʦʧʣʘʩʪʠʢʦʚʽ ʚʽʢʥʘ: 

 
2 2

min

ʤ ʂ ʤ ʂ
0,60 0,75 .

ɺʪ ɺʪ
qR Rä

Ö Ö
= < =  

 

ʗʢ ʙʘʯʠʤʦ, ʪʝʧʣʦʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʦʛʦʨʦʜʞʝʥʴ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ, ʪʦʤʫ ʚʠʤʘʛʘʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʦʧʦʨʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ. 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʜʝʨʝʚô̫ ʥʠʭ ʚʽʢʦʥ ʩʢʣʘʜʘʻ : 

ʚʽʢʦʥ(ʜ) 2

ɺʪ
2,2 .
ʤ ʂ

k
Ö

=
 

 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʤʝʪʘʣʦʧʣʘʩʪʠʢʦʚʠʭ  ʚʽʢʦʥ ʟ ʧʦʜʚʽʡʥʠʤ 

ʩʢʣʽʥʥʷʤ ʚ ʧʦʜʚʽʡʥʠʭ ʩʧʘʨʝʥʠʭ ʧʝʨʝʧʣʝʪʘʭ ʩʪʘʥʦʚʠʪʴ: 

ʚʽʢʦʥ(ʤ) 2

ɺʪ
1,6 .
ʤ ʂ

k
Ö

=
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2.1.2  ʌʘʢʪʠʯʥʠʡ ʩʪʘʥ ʜʘʭʫ  ʙʫʜʽʚʣʽ 
 

ʋ ʪʘʙʣʠʮʽ 2.3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʪʝʨʽʘʣʠ ʟ ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʦ ʜʘʭ ʰʢʦʣʠ. 

 

ʊʘʙʣʠʮʷ 2.3 ï ʄʘʪʝʨʽʘʣʠ ʟ ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʦ ʜʘʭ ʰʢʦʣʠ 

 

 

 

 

 

 

 

 

 

 

 

ʆʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʜʘʭʫ ʩʢʣʘʜʘʻ : 
21 0,25 0,03 0,03 0,003 0,15 1 ʤ ʂ

1,46 .
8,7 1,7 0,6 0,87 0,7 0,14 23 ɺʪ

Rä
Ö

= + + + + + + =  

ʄʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʧʝʨʝʢʨʠʪʪʷ 

ʥʝʦʧʘʣʶʚʘʣʴʥʠʭ ʛʦʨʠʱ  
2

min

ʤ ʂ
4,95 ,

ɺʪ
qR

Ö
=  ʟʛʽʜʥʦ ʟ [1], ʪʦʤʫ : 

2 2

min

ʤ ʂ ʤ ʂ
1,46 4,95 .

ɺʪ ɺʪ
qR Rä

Ö Ö
= < =  

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʪʝʧʣʦʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʘʭʫ  ʥʝʟʘʜʦʚʽʣʴʥʽ ʽ 

ʧʦʪʨʝʙʫʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜ̔ ʚ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʦʧʦʨʫ 

ʪʝʧʣʦʧʝʨʝʜʘʯʽ.  

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʩʪʝʣʽ: 

ʩʪʝʣʽ 2

1 ɺʪ
0,68 .

1,46 ʤ ʂ
k = =

Ö  

 

2.1.3   ʌʘʢʪʠʯʥʠʡ ʩʪʘʥ ʟʦʚʥʽʰʥʽʭ ʜʚʝʨʝʡ 

 

ɺʭʽʜʥʽ ʜʚʝʨʽ ʤʝʪʘʣʝʚʽ. ɼʚʝʨʽ ʘʚʘʨʽʡʥʦʛʦ ʚʠʭʦʜʫ ʤʝʪʘʣʦʧʣʘʩʪʠʢʦʚʽ. 

ʄʘʪʝʨʽʘʣʠ ʟ ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʦ ʜʚʝʨʽ ʰʢʦʣʠ  ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʽ 2.4. 

ˉ 

ʰʘʨʫ 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʈʦʟʨʘʭʫʥʢʦʚʽ 

 ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɚ 

ɺʪ/ʤĿʂ 

ŭ 

ʤ 

1 ɿʘʣʽʟʦʙʝʪʦʥʥʘ ʧʣʠʪʘ 1,7 0,25 

2 ʐʣʘʢʦʙʝʪʦʥ 0,6 0,03 

3 ɺʘʧʥʷʥʦ-ʧʽʱʘʥʘ ʩʪʷʞʢʘ 0,87 0,03 

4 ɻʽʜʨʦʽʟʦʣʷʮʽʷ 0,7 0,003 

5 ɻʨʘʚʽʡ ʢʝʪʘʤʟʠ ʪʦʚʠʡ 0,14 0,15 
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ʊʘʙʣʠʮʷ 2.4 ï ʄʘʪʝʨʽʘʣʠ ʟ ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʦ ʜʚʝʨʽ ʰʢʦʣʠ 

ʆʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʜʚʝʨʝʡ ʩʢʣʘʜʘʻ:  

21 0,08 1 ʤ ʂ
0,6 .

8,7 0,18 23 ɺʪ
Rä

Ö
= + + =  

ʄʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʜʚʝʨʝʡ  

2

min

ʤ ʂ
0,65 ,

ɺʪ
qR

Ö
= ʟʛʽʜʥʦ ʟ [1],ʪʦʤʫ : 

2 2

min

ʤ ʂ ʤ ʂ
0,6 0,65 .

ɺʪ ɺʪ
qR Rä

Ö Ö
= < =

 

ʊʘʢ ʷʢ 
minqR Rä< ʟʦʚʥʽʰʥʽ ʜʚʝʨʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ, 

ʪʦʤʫ ʥʝʦʙʭʽʜʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ. 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʜʚʝʨʝʡ ʩʢʣʘʜʘʻ: 

ʜʚʝʨʝʡ 2

ɺʪ
=1,6 .
ʤ ʂ

k
Ö  

 

2.1.4 ʌʘʢʪʠʯʥʠʡ ʩʪʘʥ ʧʽʜʣʦʛʠ 

 

ʇʽʜʣʦʛʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʰʘʨʽʚ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.5. 

 

ʊʘʙʣʠʮʷ 2.5 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʽʜʣʦʛʠ 

 

 

 

 

 

 

 

 

ˉ 

ʰʘʨʫ 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɚ 

ɺʪ/ʤ ʂ  

ŭ 

ʤ 

1 ɼʝʨʝʚʦ 0,18 0,08 

ˉ 

ʰʘʨʫ 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʈʦʟʨʘʭʫʥʢʦʚʽ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɚ 

ɺʪ/ʤĿʂ 

ŭ 

ʤ 

1 ʟʘʣʽʟʦʙʝʪʦʥʥʝ ʧʝʨʝʢʨʠʪʪʷ 1,86 0,1 

2 ʰʣʘʢʦʙʝʪʦʥ 0,63 0,04 

3 ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʘ ʩʪʷʞʢʘ 0,93 0,015 

4 ʧʣʠʪʢʘ ʢʝʨʘʤʽʯʥʘ 0,64 0,012 
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ʆʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʟʥʘʭʦʜʠʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

,
11

..

..

..

..

ʚʥʧʣ

ʧʣ

ʩʪʮ

ʩʪʮ

ʙʰʣ

ʙʰʣ

ʙ
ʟ

ʙ
ʟ

ʟ

ʧʽʜʣʦʛʠR
al

d

l

d

l

d

l

d

a
+++++=

 

ʜʝ: l̔- ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ  ʚʽʜʧʦʚʽʜʥʦʛʦ ʰʘʨʫ, 
2

ɺʪ

ʤ ʂÖ
; 

d̔- ʪʦʚʱʠʥʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʰʘʨʫ, ʤ; 

ʟa - ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʽʜ ʧʽʜʣʦʛʠ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, 

ʟ 2

ɺʪ
6
ʤ ʂ

a =
Ö

 ( ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʥʝʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʽʜʚʘʣʫ). 

ʇʽʜʩʪʘʚʣʷʻʤʦ ʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʣʫ:  

21 0,1 0,04 0,015 0,012 1
1,517 .

8,7 1,86 0,63 0,93 0,64 6
ʧʽʜʣʦʛʠ

ʤ ʂ
R

ɺʪ

Ö
= + + + + + =

 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʧʽʜʣʦʛʠ ʜʦʨʽʚʥʶʻ: 

2

1 ɺʪ
0,659 .

1,517 ʤ ʂ
ʧʽʜʣʦʛʠk = =

Ö  

 

2.2 ʆʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 

 

ʊʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ 

 ʬʦʨʤʫʣʦʶ: 

. .( ),ʚʥ ʟʩʨ

F
Q t t

R
= Ö -  

ʜʝ: F ï ʧʣʦʱʘ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʤ
2
; 

R ï ʪʝʨʤʽʯʥʠʡ ʦʧʽʨ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, (ʤ
2
Öʂ)/ɺʪ; 

tʚ ï ʥʦʨʤʘʪʠʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʝʨʝʜʠʥʽ ʧʨʠʤʽʱʝʥʥʷ; 

tʟ.ʩʨ ï ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

2.2.1  ʉʪʽʥʠ ʰʢʦʣʠ 

 

Fʩʪʽʥʠ = 3615  ʤ
2
; 

Rʩʪʽʥʠ = 0,99 (ʤ
2
Öʂ)/ɺʪ. 
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. .

3615
( ) (21 0,1) 77,04 .

0.99
ʚʥ ʟʩʨ

F
Q t t ʢɺʪ

R
= Ö - = Ö + =

 
2.2.2 ɺʽʢʥʘ ʰʢʦʣʠ  

 

ɼʝʨʝʚôʷʥʽ ʚʽʢʥʘ: 

Fʚʽʢʥʘ = 245 ʤ
2
; 

Rʚʽʢʦʥ(ʜ) = 0,45(ʤ
2
Öʂ)/ɺʪ. 

ʄʝʪʘʣʦʧʣʘʩʪʠʢʦʚʽ ʚʽʢʥʘ: 

Fʚʽʢʥʘ = 382  ʤ
2
; 

Rʚʽʢʦʥ(ʤ) = 0,6 (ʤ
2
Öʂ)/ɺʪ. 

ɼʝʨʝʚô̫ ʥʽ ʚʽʢʥʘ: 

. .

245
( ) (21 0,1) 11,48 .

0,45
ʚʥ ʟʩʨ

F
Q t t ʢɺʪ

R
= Ö - = Ö + =  

ʄʝʪʘʣʦʧʣʘʩʪʠʢʦʚʽ ʚʽʢʥʘ: 

. .

382
( ) (21 0,1) 13,43 .

0,6
ʚʥ ʟʩʨ

F
Q t t ʢɺʪ

R
= Ö - = Ö + =  

ʉʫʤʘʨʥʽ ʪʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʚʽʢʥʘ ʰʢʦʣʠ ʩʢʣʘʜʘʶʪʴ:
 

13,43 11,48 24,91 .Q ʢɺʪä= + =  

 

2.2.3 ɼʚʝʨʽ ʰʢʦʣʠ 

 

Fʜʚʝʨʝʡ = 25 ʤ
2
; 

Rʜʚʝʨʝʡ = 0,6(ʤ
2
Öʂ)/ɺʪ. 

. .

25
( ) (21 0,1) 0,87 .

0,6
ʚʥ ʟʩʨ

F
Q t t ʢɺʪ

R
= Ö - = Ö + =

 

 

2.2.4 ʉʪʝʣʷ ʰʢʦʣʠ 

 

Fʩʪʝʣʽ = 1058 ʤ
2
; 

Rʩʪʝʣʽ=1,46 (ʤ
2
Öʂ)/ɺʪ. 
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. .

1058
( ) (21 0,1) 15,29 .

1,46
ʚʥ ʟʩʨ

F
Q t t ʢɺʪ

R
= Ö - = Ö + =  

 

 

2.2.5  ʇʽʜʣʦʛʘ ʰʢʦʣʠ 

 

Fʧʽʜʣʦʛʠ = 1058 ʤ
2
; 

Rʧʽʜʣʦʛʠ = 1,517 (ʤ
2
Öʂ)/ɺʪ. 

. .

1058
( ) (21 0,1) 14,71 .

1,517
ʚʥ ʟʩʨ

F
Q t t ʢɺʪ

R
= Ö - = Ö + =  

ʇʨʝʜʩʪʘʚʠʤʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦ ʨʦʟʨʘʭʫʥʢʫ ʦʩʥʦʚʥʠʭ ʪʝʧʣʦʚʪʨʘʪ 

ʯʝʨʝʟ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʪʘʙʣʠʮʽ 2.1. 

 

ʊʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ  

 

ʊʘʙʣʠʮʷ  2.6 ï ʊʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 

 

ˉ 

ʧ/ʧ 
ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʆʧʽʨ  

ʪʝʧʣʦʧʝʨʝʜʘʯʽ 

(ʤ
2
Ŀʂ)/ɺʪ 

ʇʣʦʱʘ,  

ʤ
2
 

ʊʝʧʣʦʚʪʨʘʪʠ, 

ʢɺʪ 

ʊʝʧʣʦ-

ʚʪʨʘʪʠ, 

ɻʢʘʣ/ʛʦʜ 

1 ʉʪʽʥʠ ʰʢʦʣʠ 0,99 3615,05 77,04 0,066 

2 ɺʽʢʥʘ ʰʢʦʣʠ 0,45/0,6 245/386 24,91 0,021 

3 ɼʚʝʨʽ ʰʢʦʣʠ 0,6 25 0,87 0,007 

4 ʉʪʝʣʷ ʰʢʦʣʠ 1,46 1058 15,29 0,013 

5 ʇʽʜʣʦʛʘ ʰʢʦʣʠ 1,517 1058 14,71 0,012 

 
ʉʫʤʘʨʥʽ ʪʝʧʣʦʚʪʨʘʪʠ 132,82 0,114 

 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʽ ʪʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 

ʩʢʣʘʜʘʶʪʴ  132,82 ʢɺʪ.  ʇʨʠʯʦʤʫ, ʦʩʥʦʚʥʘ ʯʘʩʪʢʘ ʧʨʠʧʘʜʘʻ ʥʘ  ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ, 

ʚʽʢʥʘ ʪʘ ʩʪʝʣʶ ʙʫʜʽʚʣʽ, ʪʦʤʫ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʠʪʠ ʩʘʤʝ ʮʠʤ ʝʣʝʤʝʥʪʘʤ. 
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ʈʦʟʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʠʭ ʪʝʧʣʦʚʪʨʘʪ ʯʝʨʝʟ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥ-

ʩʪʨʫʢʮʽʾ 

 

2.3.1 ʊʝʧʣʦʚʪʨʘʪʠ ʥʘ ʽʥʬʽʣʴʪʨʘʮʽʶ ʧʦʚʽʪʨʷ 

 

ɼʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʽʥʬʽʣʴʪʨʘʮʽʶ ʧʦʚʽʪʨʷ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʚʽʜʢʨʠ-

ʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʜʚʝʨʝʡ, ʘ ʪʘʢʦʞ ʥʝʱʽʣʴʥʽʩʪʴ ʟʦʚʥʽʰʥʽʭ ʚʽʢʦʥ. 

1) ɼʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʚʽʜʢʨʠʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʜʚʝʨʝʡ ʦʙʯʠʩʣʶʶʪʴ-

ʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

,ʚʽʜʢʨ

ʜʚ ʜʚ ʚʽʜʢʨQ Q b= Ö  

ʜʝ: 
 
ʜʚQ  - ʪʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʜʚʝʨʽ, ʢɺʪ; 

bʚʽʜʢʨ ï ʢʦʝʬʽʮʽʻʥʪ ʜʦʙʘʚʢʠ ʥʘ ʚʽʜʢʨʠʚʘʥʥʷ ʜʚʝʨʝʡ, ʜʣʷ ʦʜʠʥʘʨʥʠʭ                   

ʜʚʝʨʝʡ bʚʽʜʢʨ=3.  

ɼʦʧʫʩʢʘʻʪʴʩʷ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʚʩʽʭ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ, ʥʝ-

ʟʘʣʝʞʥʦ ʚʽʜ ʦʨʽʻʥʪʘʮʽʾ. ʊʦʜʽ ʚʪʨʘʪʠ ʥʘ ʽʥʬʽʣʴʪʨʘʮʽʶ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ 

ʜʚʝʨʽ ʩʢʣʘʜʘʶʪʴ: 

0,87 3 2,61 .ʚʽʜʢʨ

ʜʚQ ʢɺʪ= Ö =  

 

2) ɼʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʯʝʨʝʟ ʥʝʱʽʣʴʥʽʩʪʴ ʚʽʢʦʥ ʦʙʯʠʩʣʶʶʪʴʩʷ ʷʢ: 

3

. .0,28 (t t ) 10 ,ʽʥʬ

ʚʽʢ ʚ ʟʩʨQ G F c -= Ö Ö Ö Ö - Ö 

ʜʝ: F ï ʧʣʦʱʘ ʚʽʢʦʥʥʦʛʦ ʧʨʦʨʽʟʫ, ʤ
2
; 

ʩ ï ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʧʦʚʽʪʨʷ, 1,005 ʢɼʞ/ʢʛÖ
0
ʉ; 

G ï ʢʽʣʴʢʽʩʪʴ ʽʥʬʽʣʴʪʨʦʚʘʥʦʛʦ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʥʝʱʽʣʴʥʽʩʪʴ 

ʚʽʢʦʥʥʦʛʦ ʦʛʦʨʦʜʞʝʥʥʷ, ʧʨʠʡʤʘʻʪʴʩʷ 6 ʢʛ/(ʤ
2
ʛʦʜ); 

ʊʦʜʽ ʚʪʨʘʪʠ ʪʝʧʣʦʪʠ ʥʘ ʽʥʬʽʣʴʪʨʘʮʽʶ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʚʽʢʥʘ ʩʢʣʘʜʘʻ: 

30,28 6 631 1,005 (21 0,1) 10 22,47 .ʽʥʬ

ʚʽʢQ ʢɺʪ-= Ö Ö Ö Ö + Ö = 

3) ɺʪʨʘʪʠ ʪʝʧʣʦʪʠ ʯʝʨʝʟ ʥʝʱʽʣʴʥʽʩʪʴ ʟʦʚʥʽʰʥʽʭ ʜʚʝʨʝʡ ʦʙʯʠʩʣʶʶʪʴ-

ʩʷ ʘʥʘʣʦʛʽʯʥʦ: 



29 

 

 

. .(t t ),ʽʥʬ

ʜʚ ʚ ʟʩʨQ G c= Ö Ö - 

ʜʝ: G ï ʚʠʪʨʘʪʘ ʽʥʬʽʣʴʪʨʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

,G b l mJ= Ö Ö Ö 

ʜʝ: b ï ʰʠʨʠʥʘ ʚʩʪʘʥʦʚʣʝʥʦʾ ʜʚʝʨʥʦʾ ʥʝʱʽʣʴʥʦʩʪʽ, 0,005 ʤ) 

l ï ʰʠʨʠʥʘ ʥʝʱʽʣʴʥʦʩʪʽ ʜʚʝʨʥʦʛʦ ʧʨʦʨʽʟʫ ʜʚʝʨʽ, 55,96 ʤ; 

 - ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʽʥʬʽʣʴʪʨʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ (ʧʨʠʡʤʘʻʪʴʩʷ 0,5 ʤ/ʩ); 

m ï ʤʘʩʘ 1 ʤ
3
 ʧʦʚʽʪʨʷ (ʧʨʠʡʤʘʻʪʴʩʷ 1,29 ʢʛ). 

0,005 55,96 0,5 1,29 0,18 .
ʢʛ

G
c

= Ö Ö Ö =
 

0,18 1,005 (21 0,1) 3,8 .ʽʥʬ

ʜʚQ ʢɺʪ= Ö Ö + =
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʛʘʣʴʥʽ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʽʥʬʽʣʴʪʨʘʮʽʶ ʧʦʚʽʪʨʷ  

ʩʢʣʘʜʘʶʪʴ: 

2,61 3,8 22,47 28,88 0,024 .ʽʥʬ ʚʽʜʢʨ ʽʥʬ ʽʥʬ

ʜʚ ʜʚ ʚʽʢ

ɻʢʘʣ
Q Q Q Q ʢɺʪ

ʛʦʜ
ä= + + = + + = =  

 

2.3.2 ɺʪʨʘʪʠ ʪʝʧʣʦʪʠ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ 

 

ɺʪʨʘʪʠ ʪʝʧʣʦʪʠ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ, ʱʦ ʧʨʦʭʦʜʷʪʴ 

ʧʦ ʥʝ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʽʜʚʘʣʘʭ ʽ ʧʽʜʧʽʣʣʷʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

2 0,02 ( ).ʦʛʦʨ ʽʥʬQ Q Q= Ö +  

ɿʘ ʬʦʨʤʫʣʦʶ ʤʘʻʤʦ: 

2 0,02 (0,157 0,024) 0,00362 4,2 .
ɻʢʘʣ

Q ʢɺʪ
ʛʦʜ

= Ö + = =  

 

2.3.3 ʅʘʜʭʦʜʞʝʥʥʷ ʪʝʧʣʦʪʠ ʚʽʜ ʣʶʜʝʡ  

 

ɿʥʘʡʜʝʤʦ ʪʝʧʣʦʪʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʣʶʜʝʡ ʟʘ ʚʠʨʘʟʦʤ: 

,
3

Q n q
ʷ

= Ö
 

ʜʝ: qʷ  ï ʧʠʪʦʤʘ ʢʽʣʴʢʽʩʪʴ ʷʚʥʦʾ ʪʝʧʣʦʪʠ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʦʜʥʽʻʶ  
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ʣʶʜʠʥʦʶ,  qʷ  = 85 ɺʪ/ʣʶʜ.; 

n ï ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʨʠʤʽʱʝʥʥʽ. 

ʂʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʦʩʝʨʝʜʥʝʥʘ 600 ʟʘ ʜʦʙʫ. ʇʨʠ ʟʥʘʭʦʜʞʝʥʥʽ ʧʨʦʪʷʛʦʤ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 9 ʛʦʜʠʥ ʚ ʰʢʦʣʽ ʟʘ ʜʦʙʫ, ʦʪʨʠʤʘʻʤʦ: 

600 9
225 .

24
n ʣʶʜʝʡ

Ö
= =

 

ʇʽʜʩʪʘʚʠʤʦ ʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʣʫ : 

225 85 19,12 0,016 .
3

ɻʢʘʣ
Q n q ʢɺʪ

ʷ ʛʦʜ
= Ö = Ö = =

 

 

2.3.4 ʅʘʜʭʦʜʞʝʥʥʷ ʪʝʧʣʦʪʠ  ʚʽʜ ʝʣʝʢʪʨʦʦʙʽʛʨʽʚʘʯʽʚ 

 

ʈʦʟʨʘʭʫʻʤʦ ʪʝʧʣʦʪʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʝʣʝʢʪʨʦʦʙʽʛʨʽʚʘʯʽʚ ʟʘ ʚʠʨʘʟʦʤ: 

( )4 ɿ TQ N n k k k 1 k ,B B O= Ö Ö Ö Ö Ö -h+ Öh 

ʜʝ: Nɺ - ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ, Nɺ =1,5 ʢɺʪ;  

n ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʦʙʽʛʨʽʚʘʯʽʚ; 

kɺ = 0,7- ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ; 

kʆ = 0,5- ʢʦʝʬʽʮʽʻʥʪ ʦʜʥʦʯʘʩʥʦʩʪʽ ʨʦʙʦʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ; 

kɿ = 0,5- ʢʦʝʬʽʮʽʻʥʪ ʩʝʨʝʜʥʴʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ; 

kT = 0,1 ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʚʝʜʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʪʝʧʣʦʚʫ, ʷʢʠʡ 

ʚʨʘʭʦʚʫʻ, ʱʦ ʯʘʩʪʠʥʘ ʪʝʧʣʦʪʠ ʤʦʞʝ ʙʫʪʠ ʚʽʜʜʘʥʘ ʦʭʦʣʦʜʞʫʶʯʽʡ ʝʤʫʣʴʩʽʾ, ʧʦ-

ʚʽʪʨʶ ʘʙʦ ʚʦʜʽ ʪʘ ʫʥʝʩʝʥʘ ʥʠʤʠ ʟ ʧʦʤʝʰʢʘʥʥʷ; 

ɖ = 0,8 ï ʂʂɼ ʜʚʠʛʫʥʘ. 

ɿʘ ʬʦʨʤʫʣʦʶ ʤʘʻʤʦ:  

4

ɻʢʘʣ
Q 1,5 8 0,7 0,5 0,5 (1 0,8 0,1 0,8) 0,588ʢɺʪ 0,0005.

ʛʦʜ
= Ö Ö Ö Ö Ö - + Ö = = 

ʆʪʞʝ, ʩʫʤʘʨʥʝ ʪʝʧʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʰʢʦʣʠ ʙʫʜʝ:   

1 2 2 3 4( ) ,ʩʫʤ ʦʛʦʨ ʽʥʬQ Q Q b b Q Q Q= + Ö Ö + - -
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ʜʝ 1b  - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʜʦʜʘʪʢʦʚʠʡ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʚʩʪʘʥʦʚʣʝ-

ʥʠʭ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ; 

2b - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʪʝʧʣʦʪʠ ʧʨʠʣʘʜʘʤʠ, 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʫ ʟʦʚʥʽʰʥʽʭ ʦʛʦʨʦʜʞʝʥʥʷʭ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʝʢʨʘʥʽʚ.  

ʇʽʜʩʪʘʚʠʚʰʠ ʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʣʫ ʤʘʻʤʦ: 

(0,157 0,024) 1,13 1,01 0,00362 0,016 0,0005 0,19 220,9 .ʩʫʤ

ɻʢʘʣ
Q ʢɺʪ

ʛʦʜ
= + Ö Ö + - - = =

 
 

2.3.5 ɺʪʨʘʪʠ ʪʝʧʣʦʪʠ ʦʙʫʤʦʚʣʝʥʽ ʦʨʽʻʥʪʘʮʽʻʶ ʙʫʜʠʥʢʫ 

 

ɼʦʜʘʪʢʦʚʽ ʪʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ ʦʙʫʤʦʚʣʝʥʽ ʦʨʽʻʥʪʘʮʽʻʶ 

ʙʫʜʠʥʢʫ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

( ) ,ʜʦʜ

ʩʪ ʚʥ ʟ ʦʨQ k t t F b= Ö - Ö Ö 

ʜʝ: k  - ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʟʦʚʥʽʰʥʽʭ ʦʛʦʨʦʜʞʝʥʴ, 
2

ɺʪ
;

ʤ ʂÖ
 

bʦʨ ï ʢʦʝʬʽʮʽʻʥʪ ʜʦʙʘʚʢʠ ʥʘ ʟʦʚʥʽʰʥʶ ʩʪʽʥʫ ʩʪʦʩʦʚʥʦ ʩʪʦʨʽʥ ʩʚʽʪʫ,  

ʟʛʽʜʥʦ [1]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʦʙôʻʢʪʽ ʩʢʣʘʜʘʶʪʴ: 

1,01 (21 0,1) 502 0,1 1,069 .ʇʥ

ʩʪQ ʢɺʪ= Ö + Ö Ö =

1,01 (21 0,1) 635,68 0,02 0,27 .ʇʜ

ʩʪQ ʢɺʪ= Ö + Ö Ö =

1,01 (21 0,1) 1200 0,05 1,27 .ɿʭ

ʩʪQ ʢɺʪ= Ö + Ö Ö =

1,01 (21 0,1) 1200 0,06 1,53 .ʉʭ

ʩʪQ ʢɺʪ= Ö + Ö Ö =
 

ʆʪʞʝ, ʩʫʤʘʨʥʽ ʚʪʨʘʪʠ ʪʝʧʣʦʪʠ ʦʙʫʤʦʚʣʝʥʽ ʦʨʽʻʥʪʘʮʽʻʶ ʙʫʜʠʥʢʫ  

ʩʢʣʘʜʘʶʪʴ: 

1,069 0,27 1,27 1,53 4,1 .ʜʦʜ

ʩʪQ ʢɺʪ= + + + =
 

 

2.3.6 ʅʘʜʭʦʜʞʝʥʥʷ ʪʝʧʣʦʪʠ ʚʽʜ ʦʩʚʽʪʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ 

ʈʦʟʨʘʭʫʻʤʦ ʪʝʧʣʦʪʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʦʩʚʽʪʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʟʘ  

ʬʦʨʤʫʣʦʶ: 
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ʦʩʚ ʦʩʚ ʦʩʚ ʚ.ʦʩʚQ N k k ,= Ö Ö  

ʜʝ: Nʦʩʚ ï ʩʫʤʘʨʥʘ ʧʦʪʫʞʥʽʩʪʴ ʦʩʚʽʪʣʚʁʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʢɺʪ;  

kʦʩʚ - ʢʦʝʬʽʮʽʻʥʪ ʧʦʢʘʟʫʻ, ʷʢʘ ʯʘʩʪʠʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʝʨʝʭʦʜʠʪʴ ʚ  

ʪʝʧʣʦʪʫ, ʱʦ ʥʘʛʨʽʚʘʻ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽɦ ʝʥʥʽ; 

kʚ.ʦʩʚ.- ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʪʠʣʴʥʠʢʽʚ. 

ʇʨʠ ʢʽʣʴʢʦʩʪʽ ʣʘʤʧ 538 ʰʪ. ʪʘ ʧʦʪʫʞʥʦʩʪʽ 1-ʾ 0,018 ʢɺʪ, ʥʘʜʭʦʜʞʝʥʥʷ 

ʪʝʧʣʦʪʠ ʚʽʜ ʣʶʤʽʥʝʩʮʝʥʪʥʠʭ ʣʘʤʧ ʩʢʣʘʜʘʪʠʤʝ: 

1 0,06 538 0,4 0,4 5,16ʢɺʪ.ʦʩʚQ = Ö Ö Ö =
 

ʅʘʜʭʦʜʞʝʥʥʷ ʪʝʧʣʦʪʠ ʚʽʜ ʣʘʤʧ ʨʦʟʞʘʨʶʚʘʥʥʷ ʩʢʣʘʜʘʪʠʤʝ: 

ʂʽʣʴʢʽʩʪʴ ʣʘʤʧ : 37  ʰʪ.; 

ʇʦʪʫʞʥʽʩʪʴ 1-ʾ ʣʘʤʧʠ: 2ʦʩʚN =  0,1 ʢɺʪ. 

1 0,1 372 0,4 0,95 14,13ʢɺʪ.ʦʩʚQ = Ö Ö Ö =   

ʉʫʤʘʨʥʝ ʥʘʜʭʦʜʞʝʥʥʷ  ʪʝʧʣʦʪʠ ʚʽʜ ʦʩʚʽʪʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʩʢʣʘʜʘʻ: 

1 2 5,16 14,13 19,29 .ʦʩʚ ʦʩʚQ Q Q ʢɺʪä ä= + = + =  

 

2.3.7 ʅʘʜʭʦʜʞʝʥʥʷ ʪʝʧʣʦʪʠ ʚʽʜ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ 

 

ʈʦʟʨʘʭʫʻʤʦ ʪʝʧʣʦʪʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʩʦʥQ = ɕʚ Ůʚ (Fʇʥ ɯʇʥ + FC IC + Fʇʜ Iʇʜ + Fɿ Iɿ) + ɕʟ ʣ Ůʟ ʣ Fʩʧ ʣ ɯʛ , 

ʜʝ: ɕʚ , ɕʟ ʣ - ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʟʘʪʽʥʝʥʥʷ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʨʽʟʫ 

ʚʽʜʥʦʩʥʦ ʚʽʢʦʥ ʽ ʟʝʥʽʪʥʠʭ ʣʽʭʪʘʨʽʚ ʥʝʧʨʦʟʦʨʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʟʘʧʦʚʥʝʥʥ;̫ 

Ůʚ , Ůʟʣ - ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʜʥʦʩʥʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʜʣʷ ʩʚʽ-

ʪʣʦʧʨʦʟʦʨʠʭ ʟʘʧʦʚʥʝʥʴ ʚʽʢʦʥ ʽ ʟʝʥʽʪʥʠʭ ʣʽʭʪʘʨʽʚ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ ʟʘ ʧʘʩʧʦʨʪ-

ʥʠʤʠ ʜʘʥʠʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʩʚʽʪʣʦʧʨʦʟʦʨʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʘʙʦ ʟʘ ʪʘʙʣʠʮʝʶ; 

Fʇʥ , FC, Fʇʜ, Fɿ,- ʧʣʦʱʘ ʩʚʽʪʣʦʚʠʭ ʧʨʦʨʽʟʽʚ ʬʘʩʘʜʽʚ ʙʫʜʠʥʢʫ, ʚʽʜʧʦʚʽʜʥʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘ ʯʦʪʠʨʤʘ ʩʪʦʨʦʥʘʤʠ ʩʚʽʪʫ, ʤ
2
; 

Fʩʧ ʣ - ʧʣʦʱʘ ʩʚʽʪʣʦʚʠʭ ʧʨʦʨʽʟʽʚ ʟʝʥʽʪʥʠʭ ʣʽʭʪʘʨʽʚ ʙʫʜʠʥʢʫ, ʤ
2
; 
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ɯʇʥ , IC, Iʇʜ , Iɿ), - ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʟʘ ʦʧʘʣʶʚʘʣʴʥʠʡ 

ʧʝʨʽʦʜ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫ ʧʦʚʝʨʭʥʶ ʟʘ ʫʤʦʚ ʭʤʘʨʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʦ 

ʦʨʽʻʥʪʦʚʘʥʘ ʟʘ ʯʦʪʠʨʤʘ ʬʘʩʘʜʘʤʠ ʙʫʜʠʥʢʫ, ɺʪ/ʤ
2
 (ʜʣʷ ʧʨʦʤʽʞʥʠʭ ʦʨʽʻʥʪʠʨʽʚ 

ʬʘʩʘʜʽʚ ʙʫʜʠʥʢʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʥʘʧʨʷʤʢʽʚ ʥʘ ʇʥ, ʇʜ, ɿ, ʉ (ʇʥɿ, ʇʥʉ, 

ʇʜɿ, ʽ ʇʜʉ), ʚʝʣʠʯʠʥʫ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʪʨʝʙʘ ʚʠʟʥʘʯʘʪʠ ʟʘ ʽʥʪʝʨʧʦʣʷʮʽʻʶ); 

ɯʛ - ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʟʘ ʦʧʘʣʶʚʘʣʴʥʠʡ ʧʝʨʽʦʜ, ʩʧʨʷ-

ʤʦʚʘʥʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʦʚʝʨʭʥʶ, ʟʘ ʫʤʦʚ ʭʤʘʨʥʦʩʪʽ, ɺʪ /ʤ
2
. 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʪʝʧʣʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘʜʭʦʜʞʝʥʴ ʚʽʜ ʩʦʥʷʯʥʦʛʦ ʚʠ-

ʧʨʦʤʽʥʶʚʘ ʧʦʪʨʽʙʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʯʘʩ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ (4488 ʛʦʜ) 

ʩʦʥ0,75 0,65 (312,73 21,71 123,46 40 78 70,42 123,46 40,5)

10,75ʢɺʪ.

Q = Ö Ö Ö + Ö + Ö + Ö =

=

 

ɿʚʝʜʝʥʘ ʜʽʘʛʨʘʤʘ ʪʝʧʣʦʚʪʨʘʪ ʰʢʦʣʠ 

 

ʇʨʝʜʩʪʘʚʠʤʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ  ʥʘ ʨʠʩʫʥʢʫ 2.1 , 

ʷʢʠʡ  ʜʝʤʦʥʩʪʨʫʻ ʨʦʟʧʦʜʽʣ ʟʘʛʘʣʴʥʠʭ ʪʝʧʣʦʚʪʨʘʪ ʧʦ ʰʢʦʣʽ ʚ ʮʽʣʦʤʫ. 

 

 

ʈʠʩʫʥʦʢ 2.1 ï ɿʚʝʜʝʥʘ ʜʽʘʛʨʘʤʘ ʪʝʧʣʦʚʪʨʘʪ ʰʢʦʣʠ 
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ʗʢ ʚʠʜʥʦ ʟ ʜʽʘʛʨʘʤʠ, ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʪʝʧʣʦʚʪʨʘʪ, ʧʨʠʧʘʜʘʻ ʥʘ ʦʛʦʨʦʜ-

ʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʘ ʩʘʤʝ ʥʘ ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ, ʚʽʢʥʘ, ʪʘ ʧʝʨʝʢʨʠʪʪʷ ʛʦʨʠʱʘ ʷʢ 

ʚʠʜʥʦ ʟ ʥʠʞʥʴʦʾ ʜʽʘʛʨʘʤʠ. ʊʦʤʫ ʫʪʝʧʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʦʩʥʦʚʥʠʤ 

ʽ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʭʦʜʦʤ ʜʣʷ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. 
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ɿʚʝʜʝʥʘ ʪʘʙʣʠʮʷ ʨʦʟʨʘʭʫʥʢʽʚ ʪʝʧʣʦʚʦʾ ʯʘʩʪʠʥʠ 

ˉ ʅʘʡʤʝʥʫʚʘʥʥʷ ʇʦʟʥʘʯʝʥʥʷ ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ ɿʥʘʯʝʥʥʷ 

ɺʠʭʽʜʥʽ ʜʘʥʽ 

1 ʇʣʦʱʘ ʩʪʽʥ Fʩʪʽʥʠ ʤ
2 

3615,05 

2 ʇʣʦʱʘ ʜʚʝʨʝʡ Fʜʚʝʨʝʡ ʤ
2
 25 

3 ʇʣʦʱʘ ʚʽʢʦʥ Fʚʽʢʥʘ ʤ
2
 631 

4 ʇʣʦʱʘ ʩʪʝʣʽ Fʩʪʝʣʷ ʤ
2
 1058 

5 ʇʣʦʱʘ ʧʽʜʣʦʛʠ Fʧʽʜʣʦʛʘ ʤ
2
 1058 

6 ʂʽʣʴʢʽʩʪʴ ʣʶʜʝʡ n  690 

7 ʈʦʟʨʘʭʫʥʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʧʘ-

ʣʶʚʘʣʴʥʠʭ ʧʨʠʤʽʱʝʥʴ 
tʚʥ ʉ̄ +20 

8 ʊʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦ-

ʚʽʪʨʷ 
tʟʦʚʥ ʉ̄ -22 

9 ʇʨʠʚʝʜʝʥʠʡ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ 

ʩʪʽʥ 
R×ʧʨ ʩ ʤ

2
Ŀʂ/ɺʪ 0,99 

10 ʇʨʠʚʝʜʝʥʠʡ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ 

ʚʽʢʦʥ 
R×ʧʨ ʚ ʤ

2
Ŀʂ/ɺʪ 0,45/0,6 

11 ʇʨʠʚʝʜʝʥʠʡ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ 

ʜʚʝʨʝʡ 
R×ʧʨ ʜ ʤ

2
Ŀʂ/ɺʪ 0,6 

12 ʇʨʠʚʝʜʝʥʠʡ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ 

ʩʪʝʣʽ 
R×ʧʨ ʩʪ ʤ

2
Ŀʂ/ɺʪ 1,46 

13 ʇʨʠʚʝʜʝʥʠʡ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ 

ʧʽʜʣʦʛʠ 
Rʧʽʜʣʦʛʠ ʤ

2
Ŀʂ/ɺʪ 1,517 

14 ʊʝʧʣʦʚʪʨʘʪʠ  ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ 

ʩʪʽʥʠ 
Qʩʪ ʢɺʪ 77,04 

15 ʊʝʧʣʦʚʪʨʘʪʠ  ʯʝʨʝʟ ʚʽʢʥʘ Qʚ ʢɺʪ 24,91 

16 ʊʝʧʣʦʚʪʨʘʪʠ  ʯʝʨʝʟ ʜʚʝʨʽ Qʜʚ ʢɺʪ 0,87 

17 ʊʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʩʪʝʣʶ Qʩʪʝʣʷ ʢɺʪ 15,29 

18 ʊʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʧʽʜʣʦʛʫ Qʧ ʢɺʪ 14,71 

19 ʊʝʧʣʦʚʪʨʘʪʠ ʚʥʘʩʣʽʜʦʢ  

ʦʨʽʻʥʪʘʮʽʾ ʰʢʦʣʠ 
Qʩʪ
ʜʦʜ  

ʢɺʪ 
4,1 

20 ɺʪʨʘʪʠ ʥʘ ʽʥʬʽʣʴʪʨʘʮʽʶ ʧʦʚʽʪʨʷ 

ʰʢʦʣʠ 
Q
ʽʥʬ
× 

 

ʢɺʪ 
28,88 

21 ɺʪʨʘʪʠ ʪʝʧʣʦʪʠ ʚ ʪʨʫʙʦʧʨʦʚʦ-

ʜʘʭ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ, ʱʦ ʧʨʦ-

ʭʦʜʷʪʴ ʧʦ ʥʝ ʦʧʘʣʶʚʘʣʴʥʠʤ 

ʧʽʜʚʘʣʘʤ ʽ ʧʽʜʧʽʣʣʷʤ 

2Q  
 

ʢɺʪ 
4,2 

22 ʅʘʜʭʦʜʞʝʥʥʷ ʪʝʧʣʦʪʠ ʚʽʜ 

 ʣʁ ʜʝʡ  3Q  ʢɺʪ 19,12 

23 ʅʘʜʭʦʜʞʝʥʥʷ ʪʝʧʣʦʪʠ  ʚʽʜ  

ʝʣʝʢʪʨʦʦʙʽʛʨʽʚʘʯʽʚ 4Q  ʢɺʪ 0,588 

24 ʅʘʜʭʦʜʞʝʥʥʷ ʪʝʧʣʦʪʠ ʚʽʜ  

ʦʩʚ̔ʪʣʚʁʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ 
Qʦʩʚ ʢɺʪ 19,29 

25 ʅʘʜʭʦʜʞʝʥʥʷ ʪʝʧʣʦʪʠ ʚʽʜ  

ʉʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ 
Qʩʦʥ ʢɺʪ 10,83 
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ʇʝʨʝʣʽʢ ʤʦʞʣʠʚʠʭ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʘ ʦʙôʻʢʪʽ 

 

1. ʇʨʦʚʝʜʝʥʥʷ ʪʝʨʤʦʽʟʦʣʷʮʽʾ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ;  

2. ɿʘʤʽʥʘ ʚʽʢʦʥ; 

3. ʋʣʘʰʪʫʚʘʥʥʷ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ ʨʝʬʣʝʢʪʦʨʘ; 

4. ʆʯʠɦʝʥʥʷ ʪʝʧʣʦʦʙʽʥʥʠʢʘ 

ɽʢʦʥʦʤʽʷ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʪʘʨʠʬʦʤ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, 

ʱʦ ʩʢʣʘʜʘʻ ï1383,54 ʛʨʥ ʪʘ ʜʽʡʩʥʠʡ ʟ 13 ʩʽʯʥʷ 2017 ʨʦʢʫ. 

 

ɿʘʭʽʜ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ˉ1 ï ʇʨʦʚʝʜʝʥʥʷ ʪʝʨʤʦʽʟʦʣʷʮʽʾ ʟʦʚʥʽʰʥʽʭ 

ʩʪʽʥ 

ɼʣʷ ʽʟʦʣʷʮʽʾ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʪʦʚ-

ʱʠʥʫ ʪʘ ʤʘʪʝʨʽʘʣ ʽʟʦʣʷʮʽʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʦʧʦʨʽʚ ʪʝʧʣʦ-

ʧʝʨʝʜʘʯʽ. ʊʦʚʱʠʥʘ ʽʟʦʣʷʮʽʾ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

( )
ʽʟʬʘʢʪʽʟ

n

i ʟi

i

ʚ

ʽʟ RRR ll
al

d

a
d Ö-=¶ù

ú

ø
é
ê

è

ö
ö
÷

õ
æ
æ
ç

å
+S+-= ä

=

min

1

min

11
, 

ʜʝ: 
min

R  ï ʤʽʥʽʤʘʣʴʥʠʡ ʜʦʧʫʩʪʠʤʠʡ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ,

 

2ʤ ʂ

ɺʪ

Ö ; 

R
ʬʘʢʪ

 ï ʬʘʢʪʠʯʥʠʡ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ, 
2 ʂʤ

ɺʪ

Ö ; 

ʽʟl - ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʽʟʦʣʷʮʽʾ 
2 ʂ

ɺʪ

ʤ Ö

. 

ɼʣʷ ʫʪʝʧʣʝʥʥʷ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʦʙʠʨʘʻʤʦ ʧʣʠʪʠ ʢʘʤ'ʷʥʦʾ 

ʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʙʘʟʘʣʴʪʦʚʠʭ ʧʦʨʽʜ ʬʽʨʤʠ Ceresit ʟ 0,035
2 ʂ

ʽʟ

ɺʪ

ʤ
l=

Ö
. 

ʄʽʥʽʤʘʣʴʥʝ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʥʝʧʨʦʟʦʨʦʾ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ Rq min=3,3 ʤ
2
Ŀʂ/ɺʪ, ʟʛʽʜʥʦ [1].  

ʊʦʜʽ ʰʘʨ ʽʟʦʣʷʮʽʾ ʨʽʚʥʠʡ: 

3(3,3 0,99) 0,035 10 80 .ʤʤ
ʽʟ
d = - Ö Ö =  
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ɺʠʭʦʜʷʯʠ ʽʟ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʡʤʘʻʤʦ ʥʝʦʙʭʽʜʥʫ ʪʦʚʱʠʥʫ ʽʟʦʣʷʮʽʾ 100 ʤʤ. 

20,100 ʂ
0,99 3,84 .

0,035

ʤ
R

ɺʪ
ä

Ö
= + =  

ʋʪʝʧʣʝʥʥʷ ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʽ ʜʦʜʘʪʢʦʚʠʭ ʪʝʧʣʦʚʪʨʘʪ 

ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ. ʅʦʚʽ ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʘʪʠʤʫʪʴ: 

3615 3(21 0,1) 1 10 22 .
. . 3,46

Q ʢɺʪ
ʥʟ

-= Ö + Ö Ö = 

22 0,1 2,2 .
. . .

ʜʦʜQ ʢɺʪ
ʩʪʥʟ

= Ö =  

ʊʝʧʣʦʩʧʦʞʠʚʘʥʥʷ ʦʙôʻʢʪʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ: 

30,86 24 10 , ,W Q S ɻʢʘʣ-= Ö Ö Ö Ö  

ʜʝ: Q ï ʪʝʧʣʦʚʪʨʘʪʠ ʦʙôʻʢʪʘ, ʢɺʪ; 

S ï ʢʽʣʴʢʽʩʪʴ ʜʽʙ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ,  S=176. 

ɿʤʝʥʰʝʥʥʷ ʪʝʧʣʦʚʪʨʘʪ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʫʪʝʧʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ 

ʩʢʣʘʜʘʻ: 

. . 77,04 22 55,04 .ʥ ʟQ ʢɺʪD = - =  

ʊʦʜʽ ʝʢʦʥʦʤʽʷ ʪʝʧʣʦʩʧʦʞʠʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ: 

30,86 24 55,04 176 10 199,94 .W ɻʢʘʣ-= Ö Ö Ö Ö =  

 ʊʘʢʠʤ ʯʠʥʦʤ, ʚʥʘʩʣʽʜʦʢ ʫʪʝʧʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʝʢʦʥʦʤʽʷ  ʛʨʦʰʦʚʠʭ 

ʢʦʰʪʽʚ ʜʦʨʽʚʥʶ :̒ 

199,94 1383,54 276824 .P ʛʨʥD = Ö =  

ɺʘʨʪʽʩʪʴ 1 ʤ
2
 ʫʪʝʧʣʶʚʘʯʘ Ceresit ʪʦʚʱʠʥʦʶ 100 ʤʤ ʩʪʘʥʦʚʠʪʴ 400 ʛʨʥ. 

ʆʨʽʻʥʪʦʚʥʘ ʢʦʰʪʦʨʠʩʥʘ ʚʘʨʪʽʩʪʴ ʫʪʝʧʣʝʥʥʷ ʬʘʩʘʜʫ ʩʪʘʥʦʚʠʪʴ  ï 1444800 ʛʨʥ. 

ʉʪʨʦʢ ʦʢʫʧʥʦʩʪʽ ʫʪʝʧʣʝʥʥʷ ʬʘʩʘʜʫ: 

,
ɯ

ʊʦʢ
ɽ
=

 

1444800
5ʨʦʢʽʚʽ2ʤʽʩʷʮʽ.

276824
ʊʦʢ= =
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ɿʘʭʽʜ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ˉ2 ï ɿʘʤʽʥʘ ʚʽʢʦʥ 

 

ʈʦʟʨʘʭʫʥʢʠ ʽʩʥʫʶʯʦʛʦ ʩʪʘʥʫ ʪʝʧʣʦʚʪʨʘʪ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʷʚʥʽ ʩʫʪʪʻʚʽ 

ʪʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʚʽʢʥʘ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʤʽʥʠʪʠ ʩʪʘʨʽ ʚʽʢʥʘ ʥʘ ʥʦʚʽ 

ʟ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʤ ʜʚʦʢʘʤʝʨʥʠʤ ʩʢʣʦʧʘʢʝʪʦʤ. ɽʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʩʢʣʦʧʘʢʝʪʠ 

ʚʠʨʦʙʣʷʶʪʴ ʽʟ ʩʢʣʘ ʟ ʥʘʧʠʣʝʥʥʷʤ ʽʦʥʽʚ ʩʨʽʙʣʘ. ʆʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʜʣʷ ʪʘʢʠʭ 

ʚʽʢʦʥ ʩʪʘʥʦʚʠʪʴ 0,75 (ʤ
2
Öʂ)/ɺʪ. 

ʈʦʟʨʘʭʫʻʤʦ ʪʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʥʦʚʽ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʚʽʢʥʘ: 

. .( ).ʚ ʟʩʨ

F
Q t t

R
= Ö -  

. .

245
(21 0,1) 6,8 .

0,75
ʥ ʟQ ʢɺʪ= Ö + =  

ʆʪʞʝ ʝʢʦʥʦʤʽʷ ʪʝʧʣʦʚʪʨʘʪ ʩʢʣʘʜʘʪʠʤʝ: 

11,48 - 6,8 4,68 .
. .

Q ʢɺʪ
ʥʟ

D = =   

ʊʦʜʽ ʝʢʦʥʦʤʽʷ ʪʝʧʣʦʩʧʦʞʠʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ: 

30,86 24 4,68 176 10 17,19 .W ɻʢʘʣ-= Ö Ö Ö Ö =  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʥʘʩʣʽʜʦʢ ʟʘʤʽʥʠ ʚʽʢʦʥ ʝʢʦʥʦʤʽʷ  ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ 

ʩʪʘʥʦʚʠʪʴ: 

17,19 1383,54 23783,05 .P ʛʨʥD = Ö =  

ɺʘʨʪʽʩʪʴ 1 ʤ
2
 ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʦʛʦ ʜʚʦʢʘʤʝʨʥʦʛʦ ʚʽʢʥʘ ï 2000 ʛʨʥ. 

ʆʨʽʻʥʪʦʚʥʘ ʢʦʰʪʦʨʠʩʥʘ ʚʘʨʪʽʩʪʴ ʟʘʤʽʥʠ ʚʽʢʦʥ ʩʪʘʥʦʚʠʪʴ 490000 ʛʨʥ. 

ʉʪʨʦʢ ʦʢʫʧʥʦʩʪʽ ʟʘʤʽʥʠ ʚʽʢʦʥ ʩʪʘʥʦʚʠʪʴ: 

490000
20 6 .

23783,05
ʊ ʨʦʢʽʚ ʤʽʩʷʮʽʚʦʢ= =
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ɿʘʭʽʜ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ˉ3 - ʋʣʘʰʪʫʚʘʥʥʷ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ 

ʨʝʬʣʝʢʪʦʨʘ 

 

ʈʘʜʽʘʪʦʨʠ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ, ʯʘʩʪʽʰʝ ʟʘ ʚʩʝ, ʧʽʜ  

ʚʢ̔ʥʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʯʘʩʪʠʥʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʽʜ ʨʘʜʽʘʪʦʨʽʚ ʚʠʪʨʘʯʘʻʪʴʩʷ 

ʥʘ ʧʨʦʛʨʽʚ ʩʪʽʥʠ. 

ʅʘʡʧʨʦʩʪʽʰʠʡ ʩʧʦʩʽʙ ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʥʘ 

ʢʽʣʴʢʘ ʛʨʘʜʫʩʽʚ - ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʽʜʙʠʚʘʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʟʙʽʣʴ-

ʰʝʥʥʷ ʪʝʧʣʦʚʽʜʜʘʯʽ ʟʘ ʙʘʪʘʨʝʾ ʧʦʤʽʱʘʶʪʴ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ ʨʝʬʣʝʢʪʦʨ ʟʘʚ-

ʪʦʚʰʢʠ  5 ï 7 ʤʤ ʟ ʧʦʚʝʨʭʥʝʶ ʽʟ ʬʦʣʴʛʠ (ʥʘʧʨʠʢʣʘʜ, ʧʽʥʦʬʦʣ, ʧʽʥʦʧʨʦ-

ʧʽʣʝʥ).  

ʊʝʧʣʦʚʽʜʙʠʚʘʶʯʠʡ ʤʘʪʝʨʽʘʣ ʟ ʧʦʚʝʨʭʥʝʶ ʽʟ ʬʦʣʴʛʠ ʧʝʨʝʰʢʦʜʞʘʻ ʥʘʛʨʽ-

ʚʘʥʥʶ ʩʪʽʥʠ ʪʘ ʧʽʜʚʠʱʫʻ ʪʝʤʧʝʨʘʪʫʨʫ ʫ ʧʨʠʤʽʱʝʥʥʽ ʥʘ 2 ï 3 ʛʨʘʜʫʩʠ ʙʝʟ ʜʦʜʘ-

ʪʢʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ. 

ʇʣʦʘɦ ʩʪʽʥ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʨʘʜʽʘʪʦʨʘʤʠ (ʧʣʦʱʘ, ʥʘ ʷʢʫ ʥʝʦʙʭʽʜʥʦ 

ʙʫʜʝ ʚʩʪʘʥʦʚʠʪʠ ʝʢʨʘʥʠ) ʩʪʘʥʦʚʠʪʴ 2

. . 60,41ʩʪ ʨʘʜF ʤ= . 

ɺʪʨʘʪʠ ʯʝʨʝʟ ʪʘʢʫ ʧʣʦʱʫ ʩʪʽʥʠ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʢʨʘʥʽʚ: 

. . . . . . .( ) 60,41 1,01 (21 22) 1,1 2,88 .ʩʪ ʨʘʜ ʩʪ ʨʘʜ ʩʪ ʚ ʥ ʛʣʩʪQ F k t t ʢɺʪb= Ö Ö - Ö = Ö Ö + Ö = 

ɺʪʨʘʪʠ ʯʝʨʝʟ ʪʘʢʫ ʧʣʦʱʫ ʩʪʽʥʠ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʢʨʘʥʽʚ: 

. . . . .

. .

1 1
( ) 60,41 (21 22) 1,1 2,6 .

1,01 0,049
ʩʪ ʨʘʜ ʝʢʨ ʩʪ ʚ ʥ ʛʣʩʪ

ʩʪ ʝʢʨ

Q F t t ʢɺʪ
k k

b+ = Ö Ö - Ö = Ö Ö + Ö =
+ +

 
ʈʟ̔ʥʠʮʷ ʤʽʞ ʚʪʨʘʪʘʤʠ: 

. . . . 2,88 2,6 0,28 240,9 .ʩʪ ʨʘʜ ʩʪ ʨʘʜ ʝʢʨ

ʢʢʘʣ
Q Q Q ʢɺʪ

ʛʦʜ
D += - = - = =  

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʧʣʘʪʘ ʟʘ 1 ɻʢʘʣ ʩʢʣʘʜʘʻ 1383,5 ʛʨʥ/ɻʢʘʣ. ɼʣʷ ʰʢʽʣ 

ʪʨʠʚʘʣʽʩʪʴ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʩʝʟʦʥʫ ʧʨʠʡʤʘʻʤʦ 176 ʜʽʙ. 

ɿʥʘʡʜʝʤʦ ʝʢʦʥʦʤʽʶ ʪʝʧʣʦʪʠ ʟʘ ʦʧʘʣʶʚʘʣʴʥʠʡ ʩʝʟʦʥ: 

24 176 240,9 24 176 1017561,6 1,07 .ʨʽʯ

ʢʢʘʣ ɻʢʘʣ
Q Q

ʨʽʢ ʨʽʢ
D D= Ö Ö = Ö Ö = = 
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ʈʽʯʥʘ ʝʢʦʥʦʤʽʷ ʚʠʪʨʘʪ ʩʪʘʥʦʚʠʪʠʤʝ: 

1,07 1383,54 1480,38 .ʨʽʯ

ʛʨʥ
B Q b

ʨʽʢ
D= Ö = Ö =

 

ɺʠʪʨʘʪʠ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʢʨʘʥʽʚ (ʦʙʠʨʘʻʤʦ ʝʢʨʘʥ ʪʦʚʱʠʥʦʶ 3 ʤʤ, 

ʚʘʨʪʽʩʪʶ 45 ʛʨʥ./ʤ
2
) ʩʪʘʥʦʚʠʪʠʤʫʪʴ: 

. . 60,41 45 2718,45 .ʩʪ ʨʘʜK F ʎ ʛʨʥ= Ö = Ö =
 

ʊʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʧʨʦʝʢʪʫ: 

2718,45
1 8 .

1480,38

ʂ
ʊ ʨʽʢʽ ʤʽʩʷʮʽ
ɺ
= = =  

ʆʩʢʽʣʴʢʠ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʥʝ ʟʥʘʯʥʠʡ, ʪʦ ʜʘʥʠʡ ɿɽɿ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡ-

ʥʷʪʠʡ ʷʢ ʥʝʦʙʭʽʜʥʠʡ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʧʽʥʦʬʦʣʫ ʩʢʣʘʜʘʻ ʚʽʜ 

30 ʜʦ 50 ʨʦʢʽʚ, ʘ ʚʠʪʨʘʪʠ ʥʘ ʡʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝ ʟʥʘʯʥʽ. 

 

ɿʘʭʽʜ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 4̄ ï ʆʯʠʱʝʥʥʷ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ  

 

ɼʫʞʝ ʨʽʜʢʦ ʚ ʦʙʦʭ ʢʦʥʪʫʨʘʭ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʠʩʪʠ-

ʣʴʦʚʘʥʘ ʚʦʜʘ ʘʙʦ Antifrogen, ʪʦʤʫ ʥʝʤʠʥʫʯʝ ʫʪʚʦʨʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʽ ʥʝʦʨ-

ʛʘʥʽʯʥʠʭ ʚʽʜʢʣʘʜʝʥʴ. ʊʘʢʦʞ ʥʝ ʨʽʜʢʽʩʥʽ ʚʠʧʘʜʢʠ ʤʝʭʘʥʽʯʥʠʭ ʟʘʩʤʽʯʝʥʴ ʧʣʘ-

ʩʪʠʥʯʘʩʪʠʭ ʪʝʧʣʦʦʙʤʽʥʥʠʢʽʚ ʯʝʨʝʟ ʧʦʧʘʜʘʥʥʷ ʚ ʚʦʜʫ ʢʨʫʧʥʦʛʦ ʩʤʽʪʪʷ, ʷʢʠʡ ʟʘ-

ʩʪʨʷʻ ʤʽʞ ʧʣʘʩʪʠʥʘʤʠ. 

ɺʩʝ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 

(ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ʪʠʩʢ ʚ ʩʠʩʪʝʤʽ, ʚʠʪʨʘʪʘ ʚʦʜʠ), ʧʽʜʚʠʱʝʥʥʷ ʚʠʪʨʘʪ 

ʥʘ ʝʥʝʨʛʦʨʝʩʫʨʩʠ, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʽ ʜʦ ʚʠʚʝʜʝʥʥʷ ʟ ʣʘʜʫ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, 

ʘʞ ʜʦ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɿʘ 2017 ʨʽʢ ʰʢʦʣʘ ʩʧʦʞʠʣʘ ï 644,61 ɻʢʘʣ. ʇʨʠ ʟʘʙʨʫʜʥʝʥʥʽ ʪʝʧʣʦʦʙ-

ʤʽʥʥʦʛʦ ʘʧʘʨʘʪʘ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 10-15%. ɺ ʪʘʢʠʭ 

ʚʠʧʘʜʢʘʭ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʦʜʠʪʠ ʡʦʛʦ ʦʯʠʩʪʢʫ.  

ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʥʘ 10% ʚʽʜ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 

ʜʦ ʰʢʦʣʠ ʥʝ ʥʘʜʭʦʜʠʪʴ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʘ ʩʘʤʝ: 
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1 0,1 644,61 0,1 64,461 .Q Q ɻʢʘʣD= Ö = Ö =  

ʎʶ ʨʽʟʥʠʮʶ ʧʦʢʨʠʚʘʶʪʴ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʦʙʽʛʨʽʚʘʯʽʚ. 

ʆʯʠʱʝʥʥʷ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʪʝʧ-

ʣʦʚʦʾ ʝʥʝʨʛʽʾ ʜʦ ʰʢʦʣʠ ʪʘ ʜʦ ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʧʝʨʝʙʫʚʘʥʥʷ ʫ 

ʧʨʠʤʽʱʝʥʥʽ.  

 

2.5 ʈʦʟʨʘʭʫʥʦʢ ʪʝʧʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʫʜʽʚʣʽ ʟʘ ʥʦʨʤʘʪʠʚʥʠʤ 

ʤʝʪʦʜʦʤ 

 

ʈʦʟʨʘʭʦʚʫʻʤʦ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʜʣʷ ʜʘʥʦʛʦ ʤʽʩʪʘ ʪʘ ʜʘʥʦʾ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʠ. 

 

ʊʘʙʣʠʮʷ 2.7 ï ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ  

ˉ 

ʰʘʨʫ 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʰʘʨʫ 

ʊʦʚʱʠʥʘ 

d, ʤ 

ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ 

lip, ɺʪ/(ʤÖʂ) 

1 ʎʝʛʣʘ ʥʘ ʛʣʠʥʷʥʦʤʫ ʨʦʟʯʠʥʽ 0,64 0,81 

2 
ɿʦʚʥʽʰʥʷ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʥʘ ʰʪʫ-

ʢʘʪʫʨʢʘ 
0,025 1,2 

3 
ɺʥʫʪʨʽʰʥʷ ʮʝʤʝʥʪʥʥʦ-ʧʽʱʘʥʥʘ 

ʰʪʫʢʘʪʫʨʢʘ 
0,035 1,2 

 

ʄʽʩʪʦ ʂʠʾʚ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ɯ-ʡ ʪʝʤʧʝʨʘʪʫʨʥʽʡ ʟʦʥʽ ʋʢʨʘʾʥʠ. ʄʽʥʽʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʠ (ʟʛʽʜʥʦ ʟ ɼɹʅ 

ɺ.2.6-31:2006) ʩʪʘʥʦʚʠʪʴ  Rqmin = 3,3 ʤ
2
Öʂ/ɺʪ. 

ʆʧʽʨ  ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʜʣʷ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ: 

ʈ ʈ ʈ

1 2 3

ʚ 1 2 3 3

1 ŭ ŭ ŭ 1
,

Ŭ ɚ ɚ ɚ Ŭ
RS= + + + +

 

21 0,64 0,025 0,035 1 ʤ ʂ
R 0,99 .

8,7 0,81 1,2 1,2 23 ɺʪ
S

Ö
= + + + + =

 

ɿʘ ʘʥʘʣʦʛʽʻʶ ʨʦʟʨʘʭʦʚʫʻʤʦ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʜʣʷ ʥʝʦʧʘʣʝʥʦʛʦ ʛʦʨʠʱʘ 

, ʚʽʢʦʥ, ʜʚʝʨʝʡ ʪʘ ʥʝʦʧʘʣʶʚʘʥʦʛʦ ʧʽʜʚʘʣʫ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʟʚʝʜʝʥʥʽ ʜʦ 

ʪʘʙʣʠʮʽ 2.8 
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ʊʘʙʣʠʮʷ 2.8 ï ʈʦʟʨʘʭʫʥʦʢ ʦʧʦʨʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ 

ʆʛʦʨʦʜʞʝʥʥʷ ʐʘʨ ŭ,ʤ 
ɚ, 

ɺʪ/ʤĀʂ 

Ŭʚʥ, 

ɺʪ/ʤ2Āʂ 

Ŭʟ, 

ɺʪ/ʤ2Āʂ 

R, 

ʤ2Āʂ/ɺʪ. 

ɿʦʚʥʽʰʥʽ  

 ʩʪʽʥʠ 

  

  

ʎʝʛʣʘ ʥʘ ʛʣʠʥ ʨʦʟ-

ʯʠʥʽ 
0,64 0,81 8,7 23 0,999 

ɿʦʚʥʽʰʥʷ ʮʝʤʝʥʪʥʦ-

ʧʽʱʘʥʥʘ ʰʪʫʢʘʪʫʨʢʘ 
0,025 1,2 

   

ɺʥʫʪʨʽʰʥʷ ʮʝʤʝʥʪʥ-

ʥʦ-ʧʽʱʘʥʥʘ ʰʪʫʢʘ-

ʪʫʨʢʘ 

0,035 1,2 
   

ɿʦʚʥ. ʰʪʫʢʘʪʫʨʢʘ 0,02 0,93 
   

ɺʽʢʥʘ   
  

8,7 23 0,34 

ɻʦʨʠʱʥʝ  

ʧʝʨʝʢʨʠʪʪʷ 

  

  

  

ɿʘʣʽʟʦʙʝʪʦʥʥʽ ʧʣʠʪʠ 0,25 1,7 8,7 12 1,956 

ʐʣʘʢʦʙʝʪʦʥ 0,03 0,06 
   

ɺʘʧʥʷʥʦ-ʧʽʱʘʥʘ 

ʩʪʷʞʢʘ 
0,03 0,87 

   

ɻʽʜʨʦʽʟʦʣʷʮʽʷ 0,003 0,7 
   

 

ɻʨʘʚʽʡ ʢʝʨʘʤʟʠʪʦʚʠʡ 0,15 0,14 
   

ʅʝʦʧʘʣ. ʧʽʜ-

ʚʘʣ 

  

  

ɿʘʣʽʟʦʙʝʪʦʥʥʝ ʧʝʨʝ-

ʢʨʠʪʪʷ 
0,22 2,04 8,7 6 0,434 

ʐʣʘʢʦʙʝʪʦʥ 0,15 0,05 
   

ʊʝʧʣʦʽʟʦʣʷʮ. ʩʪʷʞʢʘ 0,05 0,17 
   

 ʇʣʠʪʘ ʢʝʨʘʤʽʯʥʘ 0,012 0,64    

ɼʚʝʨʽ   
  

8,7 23 0,6 

 

ɺʠʟʥʘʯʘʻʤʦ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ k 
2

ɺʪ

ʤ ʂÖ
,ʪʦʙʪʦ U-ʬʘʢʪʦʨ , ʷʢʠʡ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

2

1 ɺʪ
, .
ʤ ʂ

k
R
=

Ö
 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 4 ʧʦʚʝʨʭʦʚʦʛʦ ʙʫʜʠʥ-

ʢʫ ʟʘʧʠʰʝʤʦ ʚ ʪʘʙʣʠʮʶ 2.9 
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ʊʘʙʣʠʮʷ 2.9 - ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʥʽ 

ˉ 
ʆʛʦʨʦʜʞʫʚʘʣʴʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ 

ʇʣʦʱʘ 

ʇʨʠʚʝʜʝʥʠʡ 

ʦʧʽʨ ʪʝʧʣʦʧʝ-

ʨʝʜʘʯʽ 

U-

ʬʘʢʪʦʨ,  

W/(m
2
Ŀʂ) 

ʂʦʝʬʽʮʽʻʥʪʠ 

ʋʟʘʛʘʣʴʥʝʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ 

ʪʝʧʣʦʧʝʨʝʜʘʯʽ 

ʪʨʘʥʩʤʽʩʽʻʶ 

Ai, m
2
 R , m

2
Ŀʂ/W btr,x,H btr,x,C HD, W/K 

1 

ɿʦʚʥʽʰʥʽ ʩʪʽʥʠ, 

ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ: 

2901 

0,999 1,001 1 1 3340,379 - ʧʽʚʥʽʯ 424 

- ʩʭʽʜ 1077 

- ʧʽʚʜʝʥʴ 323 

- ʟʘʭʽʜ  1077 

2 
ɻʦʨʠʱʥʝ ʧʦʢ-

ʨʠʪʪʷ 
1058 1,498 0,667 1 1 864,792 

3 
ʇʝʨʝʢʨʠʪʪʷ ʥʘʜ 

ʪʝʭʧʽʜʧʽʣʣʷʤ 
1058 1,471 0,680 1 1 878,159 

4 

ɺʽʢʥʘ ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʦʨʽʻʥʪʦ-

ʚʘʥʠʭ ʥʘ: 

636 

0,44 2,273 1 1 1445,455 -  ʧʽʚʥʽʯ 78 

- ʩʭʽʜ 123 

- ʧʽʚʜʝʥʴ 312 

- ʟʘʭʽʜ 123 

5 ɼʚʝʨʽ 25 0,6 1,667 1 1 41,667 

6 × 
     

6570,5 

 

 

2.6 ʊʝʧʣʦʧʝʨʝʜʘʯʘ ʪʨʘʥʩʤʽʩʽʶ 

 

2.6.1 ʉʫʤʘʨʥʘ ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʪʨʘʥʩʤʽʩʽʻʶ ʯʝʨʝʟ ʟʦʥʫ ʙʫʜʽʚʣʽ 

 

ʉʫʤʘʨʥʫ ʪʝʧʣʦʧʝʨʝʜʘʯʫ ʪʨʘʥʩʤʽʩʽʻʶ Qtr, ɺʪȚʛʦʜ, ʨʦʟʨʘʭʦʚʫʶʪʴ ʜʣʷ ʢʦ-

ʞʥʦʛʦ ʤʽʩʷʮʷ ʪʘ ʜʣʷ ʢʦʞʥʦʾ ʟʦʥʠ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

( ), , , tr tr adj int set H eQ H tq q= -  
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ʜʝ Htr,adj ï ʟʘʛʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʪʨʘʥʩʤʽʩʽʻʶ ʟʦʥʠ, ɺʪ/ʂ, 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʣʷ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ ʚʩʝʨʝʜʠʥʽ-ʟʟʦʚʥʽ; 

ɗint,set,H ï ʟʘʜʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʥʠ ʙʫʜʽʚʣʽ ʜʣʷ ʦʧʘʣʝʥʥʷ, Áʉ; 

ɗint,set,C ï ʟʘʜʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʥʠ ʙʫʜʽʚʣʽ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ, Áʉ; 

ɗe ï ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, Áʉ; 

t ï ʪʨʠʚʘʣʽʩʪʴ ʤʽʩʷʮʶ ʜʣʷ ʷʢʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ, ʛʦʜ, ʚʠʟʥʘʯʝ-

ʥʘ ʟʛʽʜʥʦ ʟ ʜʦʜʘʪʢʦʤ ɸ. 

ʆʙʨʘʭʫʥʢʠ ʚʝʜʫʪʴʩʷ ʜʣʷ ʚʩʽʭ ʤʽʩʷʮʽʚ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʅʘ ʧʨʠʢʣʘʜʽ ʧʨʝʜʩʪʘʚʠʤʦ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʤʽʩʷʮʷ ʩʽʯʝʥʴ. ɺʩʽ ʽʥʱʽ ʤʽʩʷʮʽ 

ʨʘʭʫʻʤʦ ʘʥʘʣʦʛʽʯʥʦ. ʈʝʟʫʣʴʪʘʪʠ ʟʚʝʜʝʤʦ ʜʦ ʪʘʙʣʠʮʽ 2.1. 

 

2.7 ʋʟʘʛʘʣʴʥʝʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʪʨʘʥʩʤʽʩʽʻʶ 

 

ɿʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʪʨʘʥʩʤʽʩʽʻʶ Htr,adj, 

ɺʪ/ʂ,  ʧʦʚʠʥʥʦ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʝ ʟʘ ʬʦʨʤʫʣʦʶ: 

, ,tr adj D g U AH H H H H= + + +
 

ʜʝ HD ï ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʫʟʘʛʘʣʴʥʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʪʨʘʥʩʤʽ-

ʩʽʻʶ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ɺʪ/ʂ; 

Hg ï ʩʪʘʮʽʦʥʘʨʥʠʡ ʫʟʘʛʘʣʴʥʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʪʨʘʥʩʤʽʩʽʻʶ 

ʜʦ ˇʨʫʥʪʫ, ɺʪ/ʂ; 

HU ï ʫʟʘʛʘʣʴʥʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʪʨʘʥʩʤʽʩʽʻʶ ʯʝʨʝʟ ʥʝʢʦʥ-

ʜʠʮʽʦʥʦʚʘʥʽ ʦʙôʻʤʠ, ɺʪ/ʂ; 

HA ï ʫʟʘʛʘʣʴʥʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʪʨʘʥʩʤʽʩʽʻʶ ʜʦ ʩʫʤʽʞʥʠʭ 

ʙʫʜʽʚʝʣʴ, ɺʪ/ʂ. 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ Hx, ʱʦ ʚʽʜʦʙʨʘʞʘʻ HD, Hg, HU ʘʙʦ HA, ʩʢʣʘʜʘʻʪʴ-

ʩʷ ʟ ʪʨʴʦʭ ʜʦʜʘʥʢʽʚ ʪʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

tr, ,x x i i k k ji k j
H b A U l y cè ø= Ö + Ö +

ê úä ä ä  

ʜʝ  Ai  ï ʧʣʦʱʘ -̔ʛʦ ʝʣʝʤʝʥʪʘ ʦʙʦʣʦʥʢʠ ʙʫʜʽʚʣʽ, ʤ
2
; 
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Ui ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ -̔ʛʦ ʝʣʝʤʝʥʪʘ ʦʙʦʣʦʥʢʠ ʙʫʜʽʚʣʽ, 

ɺʪ/(ʤ
2
Ŀʂ), ʱʦ ʩʪʘʥʦʚʠʪʴ Ui = 1/RɆi ; 

RɆi ï ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ -̔ʛʦ ʝʣʝʤʝʥʪʘ ʦʙʦʣʦʥʢʠ ʙʫʜʽʚʣʽ, ʤ
2
Ŀʂ/ɺʪ, ʱʦ 

ʜʣʷ ʥʝʧʨʦʟʦʨʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʟʥʘʯʘʶʪʴ ʟʛʽʜʥʦ ʟ ɼʉʊʋ ɹ ɺ.2.6-189;
 

Ɋk ï ʣʽʥʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ k-ʛʦ ʣʽʥʽʡʥʦʛʦ ʪʝʧʣʦʧʨʦʚʽʜʥʦʛʦ 

ʚʢʣʶʯʝʥʥʷ, ɺʪ/(ʤĿʂ)  

lk ï ʜʦʚʞʠʥʘ k-ʛʦ ʣʽʥʽʡʥʦʛʦ ʪʝʧʣʦʧʨʦʚʽʜʥʦʛʦ ʚʢʣʶʯʝʥʥʷ, ʤ; 

ɢj ï ʪʦʯʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ j-ʛʦ ʪʦʯʢʦʚʦʛʦ ʪʝʧʣʦʧʨʦʚʽʜʥʦʛʦ 

ʚʢʣʶʯʝʥʥʷ, ɺʪ/ʂ,  

btr,x ï ʧʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʩʪʘʥʦʚʠʪʴ 1. 

 

ʊʘʙʣʠʮʷ 2.10 ï ʈʦʟʨʘʭʫʥʦʢ ʪʨʘʥʩʤʽʩʽʡʥʠʭ ʪʝʧʣʦʚʪʨʘʪ 

ʄʽʩʷʮʴ ɗe,
 o
C t, ʛʦʜ HD, ɺʪ/ʂ ʅg, ɺʪ/ʂ ʅtr, ɺʪ/ʂ Qtr ʅ,ʢɺʪĀʛʦʜ Qtr C,ʢɺʪĀʛʦʜ 

1 -4,7 744 
   

88012,994 152655,306 

2 -3,6 672 
   

74555,202 132941,807 

3 1 744 
   

59669,826 124312,138 

4 9 720 
   

19248,331 81805,407 

5 15,2 744 9282,61 112,997 9395,61 -10939,468 53702,844 

6 18,3 720 
   

-25504,039 37053,037 

7 19,8 744 
   

-33812,902 30829,410 

8 19 744 
   

-29834,913 34807,399 

9 13,9 720 
   

-4330,874 58226,202 

10 8,1 744 
   

24365,179 89007,491 

11 1,9 720 
   

53414,119 115971,195 

12 -2,5 744 
   

77073,526 141715,838 

×      
291916,981 1053028,04 
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2.8 ʊʝʧʣʦʧʝʨʝʜʘʯʘ ʚʝʥʪʠʣʷʮʽʻʶ  

2.8.1 ʉʫʤʘʨʥʘ ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʚʝʥʪʠʣʷʮʽʻʶ ʯʝʨʝʟ ʟʦʥʫ ʙʫʜʽʚʣʽ 

 

 ʉʫʤʘʨʥʫ ʪʝʧʣʦʧʝʨʝʜʘʯʫ ʚʝʥʪʠʣʷʮʽʻʶ Qve, ɺʪȚʛʦʜ, ʨʦʟʨʘʭʦʚʫʶʪʴ ʜʣʷ ʢʦ-

ʞʥʦʛʦ ʤʽʩʷʮʶ ʪʘ ʜʣʷ ʢʦʞʥʦʾ z-ʦʾ ʟʦʥʠ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

( )ve ve,adj int,set,H, e ,zQ H tq q= -
 

ʜʝ Hve,adj ï ʟʘʛʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚʝʥʪʠʣʷʮʽʻʶ, ɺʪ/ʂ; 

ɗint,set,H ï ʟʘʜʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʥʠ ʙʫʜʽʚʣʽ ʜʣʷ ʦʧʘʣʝʥʥʷ, Áʉ; 

ɗe ï ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, Áʉ;  

t ï ʪʨʠʚʘʣʽʩʪʴ ʤʽʩʷʮʷ ʜʣʷ ʷʢʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ, ʛʦʜ. 

 

2.8.2 ʋʟʘʛʘʣʴʥʝʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚʝʥʪʠʣʷʮʽʻʶ. 

ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

 

ɿʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚʝʥʪʠʣʷʮʽʻʶ Hve,adj, 

ɺʪ/ʂ, ʨʦʟʨʘʭʦʚʫʪʁʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

( )ve,adj a a ve, ve, ,mn,k kk
H c b qr= ä  

ʜʝ a acr  ï ʪʝʧʣʦʻʤʥʽʩʪʴ ʧʦʚʽʪʨʷ ʦʜʠʥʠʮʽ ʦʙôʻʤʫ, ʜʦʨʽʚʥʶʻ 0,33 

ɺʪȚʛʦʜ/(ʤ
3
ĿK); 

ve, ,mnkq ï ʫʩʝʨʝʜʥʝʥʘ ʟʘ ʯʘʩʦʤ ʚʠʪʨʘʪʘ ʧʦʚʽʪʨʷ ʚʽʜ k-ʛʦ ʝʣʝʤʝʥʪʘ, ʤ
3
/ʛʦʜ, 

ʚʠʟʥʘʯʘʶʪʴ ʟʛʽʜʥʦ ʟ 9.2.1.2; 

bve,k ï ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʧʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ k-ʛʦ ʝʣʝʤʝʥʪʘ ʧʦʚʽʪ-

ʨʷʥʦʛʦ ʧʦʪʦʢʫ, ʟʽ ʟʥʘʯʝʥʥʷʤ bve,k Í 1, ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʧʣʠʚʥʦʛʦ ʧʦʚʽʪʨʷ 

ɗsup,k ʥʝ ʜʦʨʽʚʥʶʻ ʪʝʤʧʝʨʘʪʫʨʽ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢ ʫ ʚʠʧʘʜʢʫ ʧʦʧʝʨʝʜ-

ʥʴʦʛʦ ʥʘʛʨʽʚʫ, ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʯʠ ʫʪʠʣʽʟʘʮʽʾ ʪʝʧʣʦʪʠ;  

k ï ʧʨʝʜʩʪʘʚʣʷʻ ʢʦʞʝʥ ʽʟ ʚʽʜʧʦʚʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ, ʪʘ-

ʢʠʭ ʷʢ ʽʥʬʽʣʴʪʨʘʮʽʷ, ʧʨʠʨʦʜʥʘ ʚʝʥʪʠʣʷʮʽʷ, ʤʝʭʘʥʽʯʥʘ ʚʝʥʪʠʣʷʮʽʷ ʪʦʱʦ. 
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ʋʩʝʨʝʜʥʝʥʫ ʟʘ ʯʘʩʦʤ ʚʠʪʨʘʪʫ ʧʦʚʽʪʨʷ k-ʛʦ ʝʣʝʤʝʥʪʘ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ 

ve, ,mnkq , ʤ
3
/ʛʦʜ, ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

, , , ,ve inf mn inf mnq n V= Ö  

ʜʝ, ninf,mn ï ʢʨʘʪʥʽʩʪʴ ʧʦʚʽʪʨʦʦʙʤʽʥʫ ʟʘ ʨʘʭʫʥʦʢ ʽʥʬʽʣʴʪʨʘʮʽʾ, ʚʨʘʭʦʚʫʶ-

ʯʠ ʚʧʣʠʚ ʤʝʭʘʥʽʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ, ʛʦʜ
-1
; 

V ï ʢʦʥʜʠʮʽʦʥʦʚʘʥʠʡ ʦʙôʻʤ ʟʦʥʠ/ʙʫʜʽʚʣʽ, ʤ
3
; 

ʈʦʟʨʘʭʫʥʦʢ ʜʣʷ ʤʽʩʷʮʷ ʩʽʯʝʥʴ , ʚʩʽ ʽʥʰʽ ʟʘ ʘʥʘʣʦʛʽʻʶ. ʈʝʟʫʣʴʪʘʪʠ ʟʚʝʜʝ-

ʤʦ ʚ ʪʘʙʣʠʮʶ 2.11. 

 

 

ʊʘʙʣʠʮʷ 2.11 ï ʊʝʧʣʦʧʝʨʝʜʘʯʘ ʧʨʠʨʦʜʥʦʶ ʚʝʥʪʠʣʷʮʽʻʶ 

ʄʽʩʷʮʴ ɗe,
 o
C t, ʛʦʜ Hve, ɺʪ/ʂ Qve H,ʢɺʪĀʛʦʜ Qve C,ʢɺʪĀʛʦʜ 

1 -4,7 744   39393,563 68326,689 

2 -3,6 672   33370,017 59503,163 

3 1 744   26707,501 55640,626 

4 9 720   8615,323 36615,122 

5 15,2 744 2991,43 -4896,375 24036,751 

6 18,3 720   -11415,303 16584,496 

7 19,8 744   -15134,250 13798,875 

8 19 744   -13353,750 15579,375 

9 13,9 720   -1938,448 26061,351 

10 8,1 744   10905,563 39838,688 

11 1,9 720   23907,521 51907,320 

12 -2,5 744   34497,188 63430,314 

×       130658,549 471322,771 

 

2.9 ɺʥʫʪʨʽʰʥʽ ʪʝʧʣʦ ʥʘʜʭʦʜʞʝʥʥʷ  

 

ɺʥʫʪʨʽʰʥʽ ʪʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ, ʪʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʪʝʧ-

ʣʦʚʠʭ ʜʞʝʨʝʣ, ʚʢʣʶʯʘʶʯʠ ʚʽʜôʻʤʥʽ ʪʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ (ʨʦʟʩʽʷʥʘ ʪʝʧʣʦʪʘ ʚʽʜ 
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ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʭʦʣʦʜʥʠʭ ʜʞʝʨʝʣ ʘʙʦ çʩʪʦʢʠè), ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʙʫʜʴ-ʷʢʦʾ ʪʝʧʣʦʪʠ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʚ ʢʦʥʜʠʮʽʦʥʦʚʘʥʦʤʫ ʦʙôʻʤʽ ʚʥʫʪʨʽʰʥʽʤʠ 

ʜʞʝʨʝʣʘʤʠ, ʢʨʽʤ ʪʦʾ, ʱʦ ʥʘʚʤʠʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʘʣʝʥʥʷ, ʦʭʦʣʦ-

ʜʞʝʥʥʷ ʘʙʦ ɻɺʇ. 

ɺʥʫʪʨʽʰʥʽ ʪʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ ʚʢʣʶʯʘʶʪʴ: 

ð ʤʝʪʘʙʦʣʽʯʥʫ ʪʝʧʣʦʪʫ ʚʽʜ ʣʶʜʝʡ ʪʘ ʨʦʟʩʽʷʥʫ ʪʝʧʣʦʪʫ ʚʽʜ ʦʙʣʘ-

ʜʥʘʥʥʷ; 

ð ʪʝʧʣʦʪʫ, ʨʦʟʩʽʷʥʫ ʚʽʜ ʦʩʚʽʪʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ; 

ð ʪʝʧʣʦʪʫ, ʨʦʟʩʽʷʥʫ ʚʽʜ ʘʙʦ ʧʦʛʣʠʥʫʪʫ ʩʠʩʪʝʤʘʤʠ ʛʘʨʷʯʦʾ ʽ ʚʦ-

ʜʦʧʨʦʚʽʜʥʦʾ ʚʦʜʠ ʪʘ ʢʘʥʘʣʽʟʘʮʽʾ; 

ð ʪʝʧʣʦʪʫ, ʨʦʟʩʽʷʥʫ ʚʽʜ ʘʙʦ ʧʦʛʣʠʥʫʪʫ ʩʠʩʪʝʤʘʤʠ ʦʧʘʣʝʥʥʷ, 

ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʾ; 

ð ʪʝʧʣʦʪʫ ʚʽʜ ʘʙʦ ʜʦ ʧʨʦʮʝʩʽʚ ʪʘ ʧʨʦʜʫʢʮʽʾ. 

ʊʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʪʝʧʣʦʚʠʭ ʜʞʝʨʝʣ ʫ ʟʦʥʽ ʙʫʜʽʚʣʽ, ʱʦ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ, Qint, ɺʪȚʛʦʜ, ʜʣʷ ʚʠʟʥʘʯʝʥʦʛʦ ʤʽʩʷʮʷ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫ-

ʣʦʶ: 

int int,mn, f ,k

k

Q ʌ A t
å õ
=æ ö
ç ÷
ä  

ʜʝint,mn,kʌ  ï ʫʩʝʨʝʜʥʝʥʠʡ ʟʘ ʯʘʩʦʤ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʚʽʜ k-ʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʜʞʝʨʝʣʘ, ɺʪ/ʤ
2
; 

fA  ï ʢʦʥʜʠʮʽʦʥʦʚʘʥʘ ʧʣʦʱʘ ʟʦʥʠ ʙʫʜʽʚʣʽ, ʤ
2
; 

t ï ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʠʨʘʞʝʥʘ ʫ ʛʦʜʠʥʘʭ ʥʘ ʤʽʩʷʮʴ. 

int,mn, 2

50
(4 7 6) 5,059, ,

168
k

ɺʪ
ʌ

ʤ
= Ö + + =  

int (5,059 1058 4) 744 18734,21 .Q ʢɺʪ ʛʦʜ= Ö Ö Ö = Ö 

ɼʣʷ ʽʥʰʠʭ ʤʽʩʷʮʽʚ ʨʝʟʫʣʴʪʘʪʠ ʟʘʧʠʰʝʤʦ ʜʦ ʪʘʙʣʠʮʽ  2.12 

 

ʊʘʙʣʠʮʷ 2.12 ï ɺʥʫʪʨʽʰʥʽ ʪʝʧʣʦ ʥʘʜʭʦʜʞʝʥʥʷ 
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ʄʽʩʷʮʴ ɗe,
 o
C t, ʛʦʜ ʌint, ɺʪ/ʤ2 Qint,ʢɺʪĀʛʦʜ 

1 -4,7 744 

5,950 
 

18734,218 

2 -3,6 672 16921,229 

3 1 744 18734,218 

4 9 720 18129,888 

5 15,2 744 18734,218 

6 18,3 720 18129,888 

7 19,8 744 18734,218 

8 19 744 18734,218 

9 13,9 720 18129,888 

10 8,1 744 18734,218 

11 1,9 720 18129,888 

12 -2,5 744 18734,218 

×       220580,304 

 

 

2.10 ʉʦʥʷʯʥʽ ʪʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ  

 

ɼʞʝʨʝʣʦʤ ʪʝʧʣʦʚʠʭ ʥʘʜʭʦʜʞʝʥʴ ʚʽʜ ʩʦʥʮʷ ʻ ʩʦʥʷʯʥʘ ʨʘʜʽʘʮʽʷ, ʨʝʞʠʤ 

ʷʢʦʾ ʭʘʨʘʢʪʝʨʥʠʡ ʫ ʜʘʥʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʨʽʻʥʪʘʮʽʻʶ ʩʧʨʠʡʤʘʶ-

ʯʠʭ ʧʦʚʝʨʭʦʥʴ, ʧʦʩʪʽʡʥʠʤ ʯʠ ʨʫʭʦʤʠʤ ʟʘʪʽʥʝʥʥʷʤ, ʧʨʦʧʫʩʢʘʥʥʷʤ ʪʘ ʧʦʛʣʠ-

ʥʘʥʥʷʤ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʩʧʨʠʡʤʘʶʯʠʭ ʧʦ-

ʚʝʨʭʦʥʴ. ʂʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʢʣʶʯʘʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʧʣʦʱʫ ʩʧʨʠʡʤʘʶʯʠʭ ʧʦ-

ʚʝʨʭʦʥʴ (ʚʢʣʶʯʥʦ ʟ ʚʧʣʠʚʦʤ ʟʘʪʽʥʝʥʥʷ), ʥʘʟʠʚʘʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʦʶ ʧʣʦʱʝʶ 

ʽʥʩʦʣʷʮʽʾ. 

 

2.10.1 ɿʘʛʘʣʴʥʽ ʩʦʥʷʯʥʽ ʪʝʧʣʦ ʥʘʜʭʦʜʞʝʥʥʷ  

 

ʊʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ ʚʽʜ ʩʦʥʮʷ ʜʦ ʟʦʥʠ ʙʫʜʽʚʣʽ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʜʣʷ 

ʢʦʞʥʦʛʦ ʤʽʩʷʮʷ Qsol, ɺʪȚʛʦʜ, ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

sol sol,mn, ,k

k

Q t
å õ
= Fæ ö
ç ÷
ä  
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ʜʝsol,mn,kF  ï ʫʩʝʨʝʜʥʝʥʠʡ ʟʘ ʯʘʩʦʤ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʚʽʜ k-ʛʦ ʜʞʝʨʝʣʘ ʩʦ-

ʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ɺʪ; 

t ï ʪʨʠʚʘʣʽʩʪʴ ʤʽʩʷʮʷ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʚʠʨʘʞʝʥʘ ʫ ʛʦʜʠʥʘʭ. 

 

2.10.2 ʉʦʥʷʯʥʽ ʥʘʜʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʝʣʝʤʝʥʪʠ ʙʫʜʽʚʣʽ  

 

ʉʦʥʷʯʥʽ ʪʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ ʯʝʨʝʟ k-ʠʡ ʝʣʝʤʝʥʪ ʙʫʜʽʚʣʽ sol,kʌ , ɺʪ, ʚʠ-

ʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

sol, sh,ob, sol, sol, r, r,k k k k k kʌ F A I F ʌ= - , 

ʜʝ sh,ob,kF ï ʧʦʥʠʞʫʚʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʘʪʽʥʝʥʥʷ ʧʝʨʝʰʢʦʜʘʤʠ ʜʣʷ ʝʢ-

ʚʽʚʘʣʝʥʪʥʦʾ ʧʣʦʱʽ ʽʥʩʦʣʷʮʽʾ k-ʦʾ ʧʦʚʝʨʭʥʽ; 

sol,kA  ï  ʝʢʚʽʚʘʣʝʥʪʥʘ ʧʣʦʱʘ ʽʥʩʦʣʷʮʽʾ k-ʦʾ ʧʦʚʝʨʭʥʽ ʟ ʜʘʥʦʶ ʦʨʽʻʥʪʘʮʽ-

ʻʶ ʪʘ ʢʫʪʦʤ ʥʘʭʠʣʫ ʫ ʚʠʟʥʘʯʝʥʽʡ ʟʦʥʽ ʯʠ ʦʙôʻʤʽ, ʤ
2
, ʚʠʟʥʘʯʝʥʘ ʟʛʽʜʥʦ ʟ 11.3.3 

(ʩʢʣʽʥʥʷ), 11.3.4 (ʥʝʧʨʦʟʦʨʽ ʝʣʝʤʝʥʪʠ), 11.3.5 (ʦʩʦʙʣʠʚʽ ʝʣʝʤʝʥʪʠ); 

sol,kI  ï ʩʦʥʷʯʥʘ ʨʘʜʽʘʮʽʷ, ʟʥʘʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʦʩʚʽʪʣʝʥʦʩʪʽ ʩʧʨʠʡʤʘ-

ʶʯʦʾ ʧʣʦʱʽ k-ʦʾ ʧʦʚʝʨʭʥʽ ʟ ʜʘʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ ʪʘ ʢʫʪʦʤ ʥʘʭʠʣʫ ʟʘ ʩʝʨʝʜʥʽʭ 

ʫʤʦʚ ʭʤʘʨʥʦʩʪʽ ɺʪ/ʤ
2
; 

r,kF  ï  ʢʦʝʬʽʮʽʻʥʪ ʬʦʨʤʠ ʤʽʞ ʝʣʝʤʝʥʪʦʤ ʙʫʜʽʚʣʽ ʪʘ ʥʝʙʦʩʭʠʣʦʤ, ʷʢʠʡ 

ʧʨʠʡʤʘʶʪʴ: r 1F =   ʜʣʷ ʥʝʟʘʪʽʥʝʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʜʘʭʫ, r 0,5F =
  ʜʣʷ ʥʝ-

ʟʘʪʽʥʝʥʦʾ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʪʽʥʠ; 

r,kʌ  ï  ʜʦʜʘʪʢʦʚʠʡ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʚʥʘʩʣʽʜʦʢ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥ-

ʥʷ ʚ ʘʪʤʦʩʬʝʨʫ ʚʽʜ k-ʛʦ ʝʣʝʤʝʥʪʘ ʙʫʜʽʚʣʽ. 
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2.10.3 ɽʢʚʽʚʘʣʝʥʪʥʘ ʧʣʦʱʘ ʽʥʩʦʣʷʮʽʾ ʟʘʩʢʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ 

 

ɽʢʚʽʚʘʣʝʥʪʥʫ ʧʣʦʱʫ ʽʥʩʦʣʷʮʽʾ ʟʘʩʢʣʝʥʦʛʦ ʝʣʝʤʝʥʪʘ ʦʙʦʣʦʥʢʠ (ʥʘʧʨʠ-

ʢʣʘʜ, ʚʽʢʥʘ) solA , ʤ
2
, ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

sol sh,gl gl F w,p(1 )A F g F A= - , 

sol sh,gl gl F w,p(1 )A F g F A= - ,  

ʜʝ sh,glF  ï ʧʦʥʠʞʫʚʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʘʪʽʥʝʥʥʷ ʜʣʷ ʨʫʭʦʤʠʭ ʟʘʩʦʙʽʚ, 

ʚʠʟʥʘʯʝʥʠʡ ʟʛʽʜʥʦ ʟ 11.4.1. ʋ ʚʠʧʘʜʢʫ ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʩʦʙʽʚ ʨʫʭʦʤʦʛʦ ʟʘʪʽʥʝʥʥʷ 

sh,glF = 1;  

glg  ï ʟʘʛʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʫʩʢʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʩʚʽʪʣʦʧʨʦʟʦ-

ʨʦʾ ʯʘʩʪʠʥʠ ʝʣʝʤʝʥʪʘ, 

FF  ï ʯʘʩʪʢʘ ʧʣʦʱʽ ʦʙʨʘʤʣʝʥʥʷ, ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʧʨʦʝʢʮʽʾ ʦʙʨʘʤʣʝʥʥʷ 

ʜʦ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʧʨʦʝʢʮʽʾ ʟʘʩʢʣʝʥʦʛʦ ʝʣʝʤʝʥʪʘw,pA  ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʨʦʝʢ-

ʮʽʾ ʟʘʩʢʣʝʥʦʛʦ ʝʣʝʤʝʥʪʘ (ʥʘʧʨʠʢʣʘʜ, ʧʣʦʱʘ ʚʽʢʥʘ), ʤ
2
. 

ɼʣʷ ʚʽʢʦʥ ʯʠ ʽʥʰʠʭ ʟʘʩʢʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʦʙʦʣʦʥʢʠ ʟ ʥʝʨʦʟʩʽʶʚʘʣʴʥʠʤ 

ʩʢʣʽʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʫʩʢʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʜʦ ʩʢʣʽʥʥʷ ng  ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʧʪʠ-

ʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʘʛʘʪʦʰʘʨʦʚʦʛʦ ʩʢʣʽʥʥʷ ʘʙʦ ʧʨʠʡʤʘʪʠ ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʪʘʙ-

ʣʠʮʽ 11. 

ʏʝʨʝʟ ʪʝ, ʱʦ ʦʩʝʨʝʜʥʝʥʠʡ ʟʘ ʯʘʩʦʤ ʟʘʛʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʫʩʢʘʥʥʷ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ï ʮʝ ʧʘʨʘʤʝʪʨ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʜʝʱʦ ʥʠʞʯʝ ʟʘ ng , ʪʦ ʜʣʷ ʡʦʛʦ 

ʦʙʯʠʩʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ wF , ʷʢ ʥʘʚʝʜʝʥʦ ʫ ʬʦʨ-

ʤʫʣʽ: 

ggl  = Fw gn =0,75Ā0,9=0,675 

ʜʝ wF ï ʧʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ ʥʝʨʦʟʩʽʶʶʯʦʛʦ ʩʢʣʽʥʥʷ, ʧʨʠʡʤʘ-

ʶʪʴ w 0,90F =
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2.10.4 ɽʢʚʽʚʘʣʝʥʪʥʘ ʧʣʦʱʘ ʽʥʩʦʣʷʮʽʾ ʥʝʧʨʦʟʦʨʠʭ ʝʣʝʤʝʥʪʽʚ ʙʫʜʽʚʣʽ 

 

ɽʢʚʽʚʘʣʝʥʪʥʫ ʧʣʦʱʫ ʽʥʩʦʣʷʮʽʾ ʥʝʧʨʦʟʦʨʦʾ ʯʘʩʪʠʥʠ ʦʙʦʣʦʥʢʠ ʙʫʜʽʚʣʽ 

solA , ʤ
2
, ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

sol S,c se c c,A R U Aa= Ö Ö Ö 

ʜʝ S,ca  ï ʙʝʟʨʦʟʤʽʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʛʣʠʥʘʥʥʷ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʥʝʧʨʦ-

ʟʦʨʦʶ ʯʘʩʪʠʥʦʶ, ʧʨʠʡʤʘʶʪ; 

seR  ï ʪʝʧʣʦʚʠʡ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʝʚʠʡ ʦʧʽʨ ʥʝʧʨʦʟʦʨʦʾ ʯʘʩʪʠʥʠ, 

ʤ
2
Țʂ/ɺʪ, ʧʨʠʡʤʘʶʪʴ 0,043 ʤ

2
Țʂ/ɺʪ; 

cU  ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʥʝʧʨʦʟʦʨʦʾ ʯʘʩʪʠʥʠ, ɺʪ/(ʤ
2
Țʂ); ʜʣʷ ʬʘʩʘ-

ʜʥʦʾ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʟ ʚʝʥʪʠʣʴʦʚʘʥʠʤ ʧʦʚʽʪʨʷʥʠʤ ʧʨʦʰʘʨʢʦʤ ʪʘ ʚʝʥʪʠʣʴʦʚʘʥʠʭ 

ʛʦʨʠʱʥʠʭ ʧʦʢʨʠʪʪʽʚ ʟʥʘʯʝʥʥʷ 
cU  ʥʝʦʙʭʽʜʥʦ ʧʦʤʥʦʞʠʪʠ ʥʘ ʢʦʝʬʽʮʽʻʥʪ 0,04;   

cA  ï ʧʣʦʱʘ ʧʨʦʝʢʮʽʾ ʥʝʧʨʦʟʦʨʦʾ ʯʘʩʪʠʥʠ, ʤ2
. 

 

2.10.5 ʊʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʘʪʤʦʩʬʝʨʫ 

 

ɼʦʜʘʪʢʦʚʠʡ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʟʘ ʨʘʭʫʥʦʢ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ 

ʘʪʤʦʩʬʝʨʫ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʝʣʝʤʝʥʪʘ ʦʙʦʣʦʥʢʠ ʙʫʜʽʚʣʽ 
rʌ , ɺʪ, ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

r se c c r er,R U A h qF = Ö Ö Ö ÖD 

ʜʝ seR  ï ʪʝʧʣʦʚʠʡ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʝʚʠʡ ʦʧʽʨ ʥʝʧʨʦʟʦʨʦʾ ʯʘʩʪʠʥʠ, 

ʤ
2
Țʂ/ɺʪ, ʧʨʠʡʤʘʶʪʴ 0,043 ʤ

2
Țʂ/ɺʪ; 

cU  ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʥʝʧʨʦʟʦʨʦʾ ʯʘʩʪʠʥʠ, ɺʪ/(ʤ
2
Țʂ); 

cA  ï ʧʣʦʱʘ ʧʨʦʝʢʮʽʾ ʝʣʝʤʝʥʪʘ, ʤ
2
; 

rh  ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ, 

ɺʪ/(ʤ
2
Țʂ); 
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erqD  ï ʩʝʨʝʜʥʷ ʨʽʟʥʠʮʷ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʦʶ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʫʷʚ-

ʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʘʪʤʦʩʬʝʨʠ, Áʉ, ʜʣʷ ʧʦʤʽʨʥʠʭ ʰʠʨʦʪ ʧʨʠʡʤʘʶʪʴ 
erqD = 11 

ʂ. 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ 
rh , 

ɺʪ/(ʤ
2
Țʂ), ʤʦʞʝ ʙʫʪʠ ʥʘʙʣʠʞʝʥʦ ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ: 

3

r ss4 ( 273)h es q= + , 

ʜʝ Ů ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʛʣʠʥʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʶ 

ʧʦʚʝʨʭʥʝʶ ʦʛʦʨʦʜʞʝʥʥʷ, ʧʨʠʡʤʘʶʪʴ ʟʘ ʜʦʚʽʜʢʦʚʠʤʠ ʜʘʥʠʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʾʾ 

ʪʠʧʫ; 

is the emissivity for thermal radiation of the external surface 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ 

ů ï ʩʪʘʣʘ ʉʪʝʬʘʥʘ-ɹʦʣʴʮʤʘʥʘ: ů = 5,67Ț10
-8
 ɺʪ/(ʤ

2
Ŀʂ

4
); 

ssq  ï ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʝʤ-

ʧʝʨʘʪʫʨʠ ʘʪʤʦʩʬʝʨʠ,Áʉ. 

ʇʨʠ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ, 
rh  ʧʨʠʡʤʘʶʪʴ ʨʽʚʥʠʤ 5Ů ɺʪ/(ʤ

2
Ŀʂ), ʱʦ ʚʽʜ-

ʧʦʚʽʜʘʻ ʩʝʨʝʜʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 10 C. 

ɼʣʷ ʩʚʽʪʣʦʧʨʦʟʦʨʠʭ ʦʛʦʨʦʜʞʝʥʴ: 

 
Aw, ʤĮ Asol, ʤĮ ʌr, ɺʪ 

ʇʥ 78 36,855 264,128 

ʉʭ 123 58,1175 416,509 

ʇʜ 312 147,42 1056,510 

ɿʭ 123 58,1175 416,509 

 

 

 

 

 



54 

 

 

ɼʣʷ ʥʝʩʚʽʪʣʦʧʨʦʟʦʨʠʭ ʦʛʦʨʦʜʞʝʥʴ  

 
Aw, ʤĮ Asol, ʤĮ ʌr, ɺʪ 

ʇʥ 424 7,30343 933,926 

ʉʭ 1077 18,5514 2372,261 

ʇʜ 323 5,5637 711,458 

ɿʭ 1077 18,5514 2372,261 

ɼʘʭ 1058 27,3258 2330,411 

 

ʊʘʙʣʠʮʷ 2.13 ï ɺʠʭʽʜʥʽ ʜʘʥʥʽ ʜʦ ʨʦʟʨʘʭʫʥʢʫ 

 Isol, ɺʪ/ʤ
2 

ʄʽʩʷʮʴ t, ʛʦʜ ʇʥ ʉʭ ʇʜ ɿʭ ʛʦʨ 

1 744 13 21 50 22 32 

2 672 24 36 70 38 59 

3 744 35 58 90 61 101 

4 720 39 77 92 73 149 

5 744 56 104 101 99 211 

6 720 67 111 96 105 228 

7 744 61 108 98 104 220 

8 744 40 93 106 89 185 

9 720 29 70 102 66 130 

10 744 19 38 75 37 71 

11 720 11 13 39 17 31 

12 744 9 14 35 15 22 

 

ʊʘʙʣʠʮʷ 2.14 ï ʊʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ  

ʄʽʩʷʮʴ t, ʦ͎ʜ ʌsolʚʽʢ,ɺʪ ʌsolʩʪ,ɺʪ ʌsolʜʘʭ,ɺʪ Qsol,ʢɺʪ ʛʦʜ Qgn, ʢɺʪ ʛʦʜ 

1 2 3 4 5 6 7 

1 744 10144,103 -2024,113 -1455,987 4958,018 23692,236 

2 672 14427,788 -1257,408 -718,191 8367,871 25289,099 

3 744 20396,880 -230,983 429,490 15322,968 34057,186 

4 720 22640,783 384,452 1741,126 17831,780 35961,668 

5 744 27674,325 1541,908 3435,323 24292,757 43026,975 

6 720 28098,158 1835,596 3899,860 24360,202 42490,090 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.14 

7 744 27939,398 1728,697 3681,254 24811,915 43546,133 

8 744 26601,278 1063,292 2724,853 22609,731 41343,948 

9 720 22932,788 107,335 1221,937 17468,683 35598,571 

10 744 15038,730 -1247,555 -390,282 9970,264 28704,482 

11 720 6821,483 -2341,089 -1483,312 2157,898 20287,786 

12 744 6099,975 -2396,502 -1729,244 1468,826 20203,044 

 

 

2.11 ɼʠʥʘʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ  

 

ɼʠʥʘʤʽʯʥʠʡ ʤʝʪʦʜ ʤʦʜʝʣʶʻ ʪʝʧʣʦʚʽ ʦʧʦʨʠ, ʪʝʧʣʦʻʤʥʦʩʪʽ, ʪʝʧʣʦʥʘʜʭʦ-

ʜʞʝʥʥʷ ʚʽʜ ʩʦʥʮʷ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʪʝʧʣʦʚʠʭ ʜʞʝʨʝʣ ʫ ʟʦʥʽ ʙʫʜʽʚʣʽ.  

ʋ ʤʝʪʦʜʠʮʽ ʟʛʽʜʥʦ ʟ ʮʠʤ ʩʪʘʥʜʘʨʪʦʤ, ʜʠʥʘʤʽʯʥʽ ʚʧʣʠʚʠ ʚʨʘʭʦʚʫʶʪʴ 

ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʭʦʜʞʝʥʴ ʜʣʷ ʦʧʘʣʝʥʥʷ ʪʘ ʢʦʝ-

ʬʽʮʽʻʥʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʨʘʪ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ. ɺʧʣʠʚ ʽʥʝʨʮʽʾ ʫ ʚʠʧʘʜʢʫ ʧʝʨʝ-

ʨʠʚʯʘʩʪʦʛʦ ʦʧʘʣʝʥʥʷ ʯʠ ʡʦʛʦ ʚʠʤʢʥʝʥʥʷ ʚʨʘʭʦʚʫʻʪʴʩʷ ʦʢʨʝʤʦ. 

 

2.11.1 ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʭʦʜʞʝʥʴ ʜʣʷ ʦʧʘʣʝʥʥʷ 

 

ɹʝʟʨʦʟʤʽʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʭʦʜʞʝʥʴ ʜʣʷ ʦʧʘʣʝʥʥʷ 
H,gnh   

ʮʝ ʬʫʥʢʮʽʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʘʜʭʦʜʞʝʥʴ ʽ ʚʪʨʘʪ ʪʝʧʣʦʪʠ, 
Hg, ʪʘ ʯʠʩʣʦʚʦʛʦ ʧʘ-

ʨʘʤʝʪʨʘ 
Ha , ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʝʨʮʽʾ ʙʫʜʽʚʣʽ, ʷʢ ʥʘʚʝʜʝʥʦ ʫ ʬʦʨʤʫʣʘʭ: 

ʷʢʱʦ 
H 0g>  ʪʘ 

H 1g¸ :  ,
1

1
1, +

-

-
=

H

H

a

H

a

H
gnH

g

g
h  

ʷʢʱʦ 
H 1g= : , 

1
,

+
=

H

H
gnH

a

a
h

 

ʷʢʱʦ : gH < 0 ʪʘ QH,gn > 0 , /1, HgnH gh =

 
ʷʢʱʦ : gH Ò 0 ʪʘ QH,gn Ò 0 

1, =gnHh  

ʧʨʠ:
 ,

,

,

htH

gnH

H
Q

Q
=g

 
 ʜʝ (ʜʣʷ ʢʦʞʥʦʛʦ ʤʽʩʷʮʷ ʪʘ ʜʣʷ ʢʦʞʥʦʾ ʟʦʥʠ ʙʫʜʽʚʣʽ): 
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gH ï ʙʝʟʨʦʟʤʽʨʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʘʜʭʦʜʞʝʥʴ ʽ ʚʪʨʘʪ ʪʝʧʣʦʪʠ ʜʣʷ ʨʝ-

ʞʠʤʫ ʦʧʘʣʝʥʥʷ; 

QH,ht ï ʩʫʤʘʨʥʘ ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʜʣʷ ʨʝʞʠʤʫ ʦʧʘʣʝʥʥʷ, ɺʪĿʛʦʜ; 

 QH,gn ï ʩʫʤʘʨʥʽ ʪʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ ʜʣʷ ʨʝʞʠʤʫ ʦʧʘʣʝʥʥʷ, ɺʪĿʛʦʜ;  

aH ï ʙʝʟʨʦʟʤʽʨʥʠʡ ʯʠʩʣʦʚʠʡ ʧʘʨʘʤʝʪʨ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʦʚʦʾ ʢʦʥʩʪʘ-

ʥʪʠ ʙʫʜʽʚʣʽ, tH, ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ: 

0

0

29 917
1 2 994

15
H H ,

H ,

Ű ,
a a , ,

Ű
= + = + =  

ʜʝ aH,0 ï ʜʦʚʽʜʢʦʚʠʡ ʙʝʟʨʦʟʤʽʨʥʠʡ ʯʠʩʣʦʚʠʡ ʧʘʨʘʤʝʪʨ, ʱʦ ʧʨʠʡʤʘʶʪʴ 

ʨʽʚʥʠʤ 1,0; 

t ï ʯʘʩʦʚʘ ʢʦʥʩʪʘʥʪʘ ʟʦʥʠ ʙʫʜʽʚʣʽ, ʛʦʜ, ʚʠʟʥʘʯʝʥʘ ʟʛʽʜʥʦ ʟ 12.4; 

tH,0 ï ʜʦʚʽʜʢʦʚʘ ʯʘʩʦʚʘ ʢʦʥʩʪʘʥʪʘ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʨʽʚʥʦʶ 15 ʛʦʜ. 

 

2.11.2 ʏʘʩʦʚʘ ʢʦʥʩʪʘʥʪʘ ʙʫʜʽʚʣʽ 

  

ʏʘʩʦʚʘ ʢʦʥʩʪʘʥʪʘ ʟʦʥʠ ʙʫʜʽʚʣʽ Ű, ʛʦʜ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʥʫʪʨʽʰʥʶ ʪʝʧʣʦʚʫ 

ʽʥʝʨʮʽʶ ʢʦʥʜʠʮʽʦʥʦʚʘʥʦʾ ʟʦʥʠ, ʷʢ ʜʣʷ ʧʝʨʽʦʜʫ ʦʧʘʣʝʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʧʝʨʽʦʜʫ ʦʭʦ-

ʣʦʜʞʝʥʥʷ. ɰɰ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

m

tr ,adj ve,adj ve,extra,adj

C
Ű

H H H
=

+ +
 

ʜʝ 
mC   ʚʥʫʪʨʽʰʥʷ ʪʝʧʣʦʻʤʥʽʩʪʴ ʙʫʜʽʚʣʽ ʘʙʦ ʟʦʥʠ ʙʫʜʽʚʣʽ, ɺʪĿʛʦʜ /ʂ; 

tr,adjH   ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʝʨʝʜʘ-

ʯʽ ʪʨʘʥʩʤʽʩʽʻʶ, ɺʪ/ʂ; 

adjveH ,   ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʝʨʝ-

ʜʘʯʽ ʚʝʥʪʠʣʷʮʽʻʶ, ɺʪ/ʂ; 

ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ tr,adjH  ʽ 
adjveH ,

  ʻ ʟʥʘʯʝʥʥʷʤʠ, ʱʦ ʻ ʧʦʢʘʟʦʚʠ-

ʤʠ ʜʣʷ ʜʦʤʽʥʫʶʯʦʛʦ ʩʝʟʦʥʫ ʦʧʘʣʝʥʥʷ: ʤʽʩʷʯʥʽ ʚʝʣʠʯʠʥʠ ʜʣʷ ʩʽʯʥʷ.  
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ɺʥʫʪʨʽʰʥʶ ʪʝʧʣʦʻʤʥʽʩʪʴ ʙʫʜʽʚʣʽ ʘʙʦ ʟʦʥʠ ʙʫʜʽʚʣʽ, Cm, ɺʪĿʛʦʜ/K, ʨʦʟʨʘ-

ʭʦʚʫʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

Cm = CȚAf =35Ā274,5Ā9=86467,5  ɺʪĿʛʦʜ/K 

ʜʝ C  ʚʥʫʪʨʽʰʥʷ ʪʝʧʣʦʻʤʥʽʩʪʴ ʙʫʜʽʚʣʽ ʘʙʦ ʟʦʥʠ ʙʫʜʽʚʣʽ ʥʘ ʦʜʠʥʠʮʶ 

ʧʣʦʱʽ, ɺʪĿʛʦʜ/(ʤĮȚK); 

Af   ʢʦʥʜʠʮʽʦʥʦʚʘʥʘ ʧʣʦʱʘ ʙʫʜʽʚʣʽ ʘʙʦ ʟʦʥʠ ʙʫʜʽʚʣʽ, ʤĮ. 

ɼʘʥʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʤʽʩʷʯʥʦ ʟʚʝʜʝʤʦ ʜʦ ʪʘʙʣʠʮʽ 7.1 

 

ʊʘʙʣʠʮʷ 2.15. ï ʈʦʟʨʘʭʫʥʢʠ ʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʄʽʩʷʮʴ ɔʩ Cm Ű Ŭʩ ɖʩ 
Qʩ,nd,  

ʢɺʪ ʛʦʜ 

1 0,107 

338560,0 34,994 3,333 

0,107 0 

2 0,131 0,131 0 

3 0,189 0,189 0 

4 0,304 0,300 0 

5 0,553 0,516 0,000 

6 0,792 0,673 6391,300251 

7 0,976 0,760 9642,957478 

8 0,821 0,688 6667,629611 

9 0,422 0,408 0 

10 0,223 0,222 0 

11 0,121 0,121 0 

12 0,098 0,098 0 

 

 

ʊʘʙʣʠʮʷ 2.16 - ʈʦʟʨʘʭʫʥʦʢ ʝʥʝʨʛʦʧʦʪʨʝʙʠ ʜʣʷ ʦʧʘʣʝʥʥʷ 

ʄʽʩʷʮʴ 

QH,tr, 

ʢɺʪĀʛ

ʦʜ 

QH,ve, 

ʢɺʪĀʛʦ

ʜ 

QH,ht, 

ʢɺʪĀʛʦʜ 

QH,sol, 

ʢɺʪ ʛʦʜ 

QH,int, 

ʢɺʪĀʛʦʜ 

QH,gn, 

ʢɺʪ ʛʦʜ 
ɔʥ 

ɖʥ, 

gn 

Qh,nd, 

ʢɺʪĀʛʦʜ 

ʉʽʯʝʥʴ 
88012

,9 

39393,

563 

127406,5

57 

4958,01

8 

18734,2

18 

23692,2

36 

0,18

6 
1,00 

103714,3

22 

ʃʶʪʠʡ 
74555

,2 

33370,

017 

107925,2

19 

8367,87

1 

16921,2

29 

25289,0

99 

0,23

4 
1,00 

82636,12

0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.16 ï ʈʦʭʨʘʭʫʥʦʢ ʝʥʝʨʛʦʧʦʪʨʝʙʠ ʜʣʷ ʦʧʘʣʝʥʥʷ 
ɹʝʨʝ-

ʟʝʥʴ 

59669

,8 

26707,

501 

86377,32

7 

15322,9

68 

18734,2

18 

34057,1

86 

0,39

4 
1,00 

52320,14

1 

ʂʚʽʪʝʥʴ 
19248

,3 

8615,3

23 

27863,65

4 

17831,7

80 

18129,8

88 

35961,6

68 

1,29

1 
0,66 2003,855 

ʊʨʘʚʝʥʴ 

-

10939

,4 

-

4896,3

75 

-

15835,84

3 

24292,7

57 

18734,2

18 

43026,9

75 

0,00

0 
0,00 0,000 

ʏʝʨʚʝʥʴ 

-

25504

,0 

-

11415,

303 

-

36919,34

1 

24360,2

02 

18129,8

88 

42490,0

90 

0,00

0 
0,00 0,000 

ʃʠʧʝʥʴ 

-

33812

,9 

-

15134,

250 

-

48947,15

2 

24811,9

15 

18734,2

18 

43546,1

33 

0,00

0 
0,00 0,000 

ʉʝʨʧʝʥʴ 

-

29834

,9 

-

13353,

750 

-

43188,66

4 

22609,7

31 

18734,2

18 

41343,9

48 

0,00

0 
0,00 0,000 

ɺʝʨʝ-

ʩʝʥʴ 

-

4330,

87 

-

1938,4

48 

-6269,322 
17468,6

83 

18129,8

88 

35598,5

71 

0,00

0 
0,00 0,000 

ɾʦʚ-

ʪʝʥʴ 

24365

,1 

10905,

563 

35270,74

2 

9970,26

4 

18734,2

18 

28704,4

82 

0,81

4 
0,84 5560,825 

ʃʠʩʪʦ-

ʧʘʜ 

53414

,1 

23907,

521 

77321,64

0 

2157,89

8 

18129,8

88 

20287,7

86 

0,26

2 
1,00 

57033,85

3 

ɻʨʫʜʝʥʴ 
77073

, 

34497,

188 

111570,7

14 

1468,82

6 

18734,2

18 

20203,0

44 

0,18

1 
1,00 

91367,67

0 

ɺʩʴʦʛʦ 

ʟʘ ʨʽʢ         

394636,7

86 

 

ʊʘʙʣʠʮʷ 2.17 - ʈʦʟʨʘʭʫʥʦʢ ʝʥʝʨʛʦʧʦʪʨʝʙʠ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʄʽʩʷʮʴ 

QC,tr, 

ʢɺʪĀʛʦʜ 

QC,ve, 

ʢɺʪĀʛʦʜ 

QC,ht, 

ʢɺʪĀʛʦʜ 

QC,sol, ʢɺʪ 

ʛʦʜ 

QC,int, 

ʢɺʪĀʛʦʜ 

QC,gn, ʢɺʪ 

ʛʦʜ ɔC ɖC, is 

Qc,nd, 

ʢɺʪĀʛʦʜ 

ʉʽʯʝʥʴ 152655,306 68326,689 220981,995 4958,018 18734,218 23692,236 0,107 0,107 0 

ʃʶʪʠʡ 132941,807 59503,163 192444,969 8367,871 16921,229 25289,099 0,131 0,131 0 

ɹʝʨʝʟʝʥʴ 124312,138 55640,626 179952,765 15322,968 18734,218 34057,186 0,189 0,189 0 

ʂʚʽʪʝʥʴ 81805,407 36615,122 118420,529 17831,780 18129,888 35961,668 0,304 0,300 0 

ʊʨʘʚʝʥʴ 53702,844 24036,751 77739,594 24292,757 18734,218 43026,975 0,553 0,516 0 

ʏʝʨʚʝʥʴ 37053,037 16584,496 53637,534 24360,202 18129,888 42490,090 0,792 0,673 6391,300 

ʃʠʧʝʥʴ 30829,410 13798,875 44628,286 24811,915 18734,218 43546,133 0,976 0,760 9642,957 

ʉʝʨʧʝʥʴ 34807,399 15579,375 50386,774 22609,731 18734,218 41343,948 0,821 0,688 6667,630 

ɺʝʨʝʩʝʥʴ 58226,202 26061,351 84287,553 17468,683 18129,888 35598,571 0,422 0,408 0 

ɾʦʚʪʝʥʴ 89007,491 39838,688 128846,179 9970,264 18734,218 28704,482 0,223 0,222 0 

ʃʠʩʪʦʧʘʜ 115971,195 51907,320 167878,515 2157,898 18129,888 20287,786 0,121 0,121 0 

ɻʨʫʜʝʥʴ 141715,838 63430,314 205146,152 1468,826 18734,218 20203,044 0,098 0,098 0 

ɺʩʴʦʛʦ ʟʘ 

ʨʽʢ         
22701,887 
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2.12 ʉʫʤʘʨʥʝ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʩʠʩʪʝʤʘʤʠ ʦʧʘʣʝʥʥʷ  

2.12.1 ʊʝʧʣʦʚʪʨʘʪʠ ʧʽʜʩʠʩʪʝʤʠ ʪʝʧʣʦʚʽʜʜʘʯʽ/ʚʠʜʽʣʝʥʥʷ 

ʈʦʟʨʘʭʫʥʦʢ ʟʘʛʘʣʴʥʠʭ ʪʝʧʣʦʚʪʨʘʪ ʧʽʜʩʠʩʪʝʤ ʪʝʧʣʦʚʽʜʜʘʯʽ/ʚʠʜʽʣʝʥʥʷ ʚʠ-

ʢʦʥʫʶʪʴ ʧʦʤʽʩʷʯʥʦ ʟʛʽʜʥʦ ʟ ɼʉʊʋ ɹ EN 15316-2-1 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦ-

ʩʪʽ, ʟʘ ʬʦʨʤʫʣʦʶ: 

, , ,1 ,
hydr im rad

H em is em out

emission

f f f
Q Q

h

Ö Öå õ
= - Öæ ö
ç ÷

 

ʜʝ QH,em,ls ï ʟʘʛʘʣʴʥʽ ʪʝʧʣʦʚʪʨʘʪʠ ʧʽʜʩʠʩʪʝʤʠ ʪʝʧʣʦʚʽʜʜʘʯʽ/ʚʠʜʽʣʝʥʥʷ ʟʘ 

ʢʦʥʢʨʝʪʥʠʡ ʤʽʩʷʮʴ, ɺʪĿʛʦʜ;  

Qem,out ï ʝʥʝʨʛʽʷ ʚʠʭʦʜʫ ʚʽʜ ʧʽʜʩʠʩʪʝʤʠ ʪʝʧʣʦʚʽʜʜʘʯʽ/ʚʠʜʽʣʝʥʥʷ ʟʘ ʢʦʥʢ-

ʨʝʪʥʠʡ ʤʽʩʷʮʴ, ɺʪĿʛʦʜ, ʻ ʝʥʝʨʛʦʧʦʪʨʝʙʦʶ ʜʣʷ ʦʧʘʣʝʥʥʷ ʟʘ ʢʦʥʢʨʝʪʥʠʡ ʤʽʩʷʮʴ 

QH,nd;  

fhydr ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʛʽʜʨʘʚʣʽʯʥʝ ʥʘʣʘʛʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ, ʩʠʩ-

ʪʝʤʘ ʆʜʥʦʪʨʫʙʥʘ (ʟʤʽʥʥʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʨʝʞʠʤ). ʉʠʩʪʝʤʘ ʥʘʣʘʛʦʜʞʝʥʘ. ʅʘʷʚʥʽ 

ʘʚʪʦʤʘʪʠʯʥʽ ʨʝʛʫʣʷʪʦʨʠ (ʦʙʤʝʞʫʚʘʯʽ) ʚʠʪʨʘʪʠ ʟʽ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʪʝʤʧʝʨʘʪʫʨʠ 

ʪʝʧʣʦʥʦʩʽʷ ʥʘ ʚʠʭʦʜʽ ʟʽ ʩʪʦʷʢʘ (ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʚʽʪʢʠ) ʪʦʤʫ ʧʨʠʡʤʘʻʤʦ 1,01;  

fim ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʽʦʜʠʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʨʝ-

ʞʠʤʫ ʧʨʠʤʽʱʝʥʥʷ ʧʨʠʡʤʘʻʤʦ 1;  

frad ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʧʨʦʤʝʥʝʚʫ ʩʢʣʘʜʦʚʫ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ 

(ʪʽʣʴʢʠ ʜʣʷ ʧʨʦʤʝʥʝʚʠʭ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ) ʧʨʠʡʤʘʻʤʦ 1;  

ɖemission ï ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʣʷ ʪʝʧʣʦʚʽʜʜʘʚʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʩʠʩʪʝʤʠ ʫ ʧʨʠʤʽʱʝʥʥʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

1 1
0,79,

(4 ( )) (4 (0,86 0,875 1))
emission

str ctr emb

h
h h h

= = =
- + + - + +

 

ɖstr ï ʩʢʣʘʜʦʚʘ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʚʝʨʪʠʢʘʣʴ-

ʥʠʡ ʧʨʦʬʽʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʧʨʠʤʽʱʝʥʥʷ;  
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ɖctr ï ʩʢʣʘʜʦʚʘ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʨʝʛʫʣʶʚʘʥ-

ʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʧʨʠʡʤʘʻʤʦ 0,86, ʪʦʤʫ, ʱʦ ʚʽʜʩʫʪʥʻ ʨʝʛʫʣʶʚʘʥ-

ʥʷ 21  

emb ï ʩʢʣʘʜʦʚʘ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʧʠʪʦʤʽ 

ʚʪʨʘʪʠ ʟʦʚʥʽʰʥʽʭ ʦʛʦʨʦʜʞʝʥʴ (ʜʣʷ ʚʙʫʜʦʚʘʥʠʭ ʩʠʩʪʝʤ) ʪʘ ʧʨʠʡʤʘʻʤʦ 1.  

ʉʢʣʘʜʦʚʫ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʚʝʨʪʠʢʘʣʴʥʠʡ 

ʧʨʦʬʽʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʧʨʠʤʽʱʝʥʥʷ ɖstr ʨʦʟʨʘʭʦʚʫʶʪʴ, ʷʢ ʩʝʨʝʜʥʻ ʟʥʘ-

ʯʝʥʥʷ "ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʧʦʨʫ" ʪʘ "ʧʠʪʦʤʠʭ ʪʝʧʣʦʚʪʨʘʪ ʟʦʚʥʽʰʥʽʭ ʦʛʦʨʦʜʞʫ-

ʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ" ʟʘ ʬʦʨʤʫʣʦʶ: 

1 2 0,88 0,87
0,875,

2 2

str str
str

h h
h

+ +
= = =

 

 

2.12.2 ɽʥʝʨʛʽʷ ʚʭʦʜʫ ʜʦ ʧʽʜʩʠʩʪʝʤʠ ʪʝʧʣʦʚʽʜʜʘʯʽ/ʚʠʜʽʣʝʥʥʷ 

 

ɽʥʝʨʛʽʶ ʚʭʦʜʫ, ʱʦ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʽʜʩʠʩʪʝʤʠ ʪʝʧʣʦʚʽʜʜʘʯʽ/ʚʠʜʽʣʝʥʥʷ, 

ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

, ,aux,, , , ,out, , ,ls,nrvd,kW
H em iH em is H em i H em iQ Q Q= - +  

ʜʝ QH,em,in,i ï ʝʥʝʨʛʽʷ ʚʭʦʜʫ, ʱʦ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʽʜʩʠʩʪʝʤʠ ʪʝʧʣʦʚʽʜʜʘʯʽ 

ʚʧʨʦʜʦʚʞ -̔ʛʦ ʤʽʩʷʮʷ, ɺʪĿʛʦʜ;  

QH,em,out,i ï ʝʥʝʨʛʽʷ ʚʠʭʦʜʫ ʧʽʜʩʠʩʪʝʤʠ ʪʝʧʣʦʚʽʜʜʘʯʽ ʟʘ -̔ʡ ʤʽʩʷʮʴ, ʜʦʨʽʚ-

ʥʶʻ ʝʥʝʨʛʦʧʦʪʨʝʙʽ QH,nd,i ʜʣʷ ʚʠʟʥʘʯʝʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʟʦʥ, ʱʦ ʦʙʩʣʫʛʦʚʫʶʪʩɹʷ 

ʜʘʥʦʶ ʧʽʜʩʠʩʪʝʤʦʶ ʪʝʧʣʦʚʽʜʜʘʯʽ, ɺʪĿʛʦʜ;  

k ï ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʫʪʠʣʽʟʦʚʘʥʦʾ ʯʘʩʪʠʥʠ ʜʦʜʘʪʢʦʚʦʾ ʝʥʝʨʛʽʾ 

ʚʧʨʦʜʦʚʞ -̔ʛʦ ʤʽʩʷʮʷ, ʧʦʢʘʟʫʻ, ʱʦ ʯʘʩʪʠʥʫ ʜʦʜʘʪʢʦʚʦʾ ʝʥʝʨʛʽʾ ʤʦʞʥʘ ʫʪʠʣʽʟʫ-

ʚʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʽʜʩʠʩʪʝʤʘʭ ʪʝʧʣʦʚʽʜʜʘʯʽ ʷʢ ʪʝʧʣʦʪʫ; ʧʨʠʡʤʘʶʪʴ k = 

0.8ȚĀH,gn,i;  

WH,em, aux ï ʜʦʜʘʪʢʦʚʘ ʝʥʝʨʛʽʷ ʚʧʨʦʜʦʚʞ -̔ʛʦ ʤʽʩʷʮʷ, ɺʪĿʛʦʜ;  

ʊʦʜʽ, ʬʦʨʤʫʣʘ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʪʚʦʨʝʥʘ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

, ,aux,, ,in, , ,out, ,gn,i , , ,kW (1 0,8 )
H em iH em i H em i H H em ls iQ Q Qh= - + - Ö Ö 
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ʈʝʟʫʣʴʪʘʪʠ ʟʚʝʜʝʥʽ ʜʦ ʪʘʙʣʠʮʽ 2.18 

ʄʽʩʷʮʴ 

Qʅ,em,out,i, 

ʢɺʪĀʛʦʜ 
 ( 1)

hydr im rad

emission

f f fÖ Ö
-

h
 

Qʅ,em,ls,i, 

ʢɺʪĀʛʦʜ 
k 

WH,em,aux,i, 

ʢɺʪĀʛʦʜ 

Qʅ,em,in,i, 

ʢɺʪĀʛʦʜ 

ʉʽʯʝʥʴ 103714,322 0,278 28882,468 0,800 0,124 109490,716 

ʃʶʪʠʡ 82636,120 0,278 23012,589 0,800 0,112 87238,548 

ɹʝʨʝʟʝʥʴ 52320,141 0,278 14570,165 0,800 0,124 55234,075 

ʂʚʽʪʝʥʴ 2003,855 0,278 558,035 0,531 0,120 2265,678 

ʊʨʘʚʝʥʴ 0 0 0 0 0 0 

ʏʝʨʚʝʥ ɹ 0 0 0 0 0 0 

ʃʠʧʝʥʴ 0 0 0 0 0 0 

ʉʝʨʧʝʥʴ 0 0 0 0 0 0 

ɺʝʨʝʩʝʥʴ 0 0 0 0 0 0 

ɾʦʚʪʝʥʴ 5560,825 0,278 1548,584 0,673 0,124 6067,066 

ʃʠʩʪʦʧʘʜ 57033,853 0,278 15882,844 0,800 0,120 60210,326 

ɻʨʫʜʝʥʴ 91367,670 0,278 25444,160 0,800 0,124 96456,403 

ɺʩʴʦʛʦ ʟʘ ʨʽʢ 394636,786 
    

416962,813 

 

 

 

ɺʠʩʥʦʚʢʠ ʜʦʨʦʟʜʽʣʫ 

 

ʋ ʜʘʥʥʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʨʘʭʦʚʘʥʦ ʪʝʧʣʦʚʪʨʘʪʠ ʟʘ ʩʝʨʝʜʥʴʦʶ ʪʘ ʤʘʢʩʠʤʘ-

ʣʴʥʦ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʥʦʨʤʘʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʪʘ ʟʘ ʟʙʽʣʴʰʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʅʦʨʤʘʪʠʚʥʠʡ ʤʝʪʦʜ ʚʨʘʭʦʚʫʻ ʜʦʜʘʪʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʜʘʻ ʙʽʣʴʰ ʪʦʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ. 

ʊʝʧʣʦʩʧʦʞʠʚʘʥʥʷ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʩʢʣʘʣʦ 81 ɻʢʘʣ. ʆʜʥʘʢ 

ʧʦʢʘʟʥʠʢʠ ʣʽʯʠʣʴʥʠʢʘ, ʷʢʽ ʙʫʣʘ ʥʘʜʘʥʽ ʉʦʣʦʤʴʷʥʩʴʢʦʶ ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʟʘ 2017 

ʨʽʢ ï 56 ɻʢʘʣ. ʊʦʙʪʦ ʰʢʦʣʘ ʤʘʻ ʥʝʜʦʪʦʧʠ. 
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3 ɽʃɽʂʊʈʀʏʅɸ ʏɸʉʊʀʅɸ 

 

3.1 ʉʭʝʤʘ ʞʠʚʣʝʥʥʷ ʪʘ ʾʾ ʘʥʘʣʽʟ  

 

ɿʆʐ ˉ174 ʞʠʚʠʪʴʩʷ ʚʽʜ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʾ ʧʽʜʩʪʘʥʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʘʙʝʣʴʥʦʾ ʣʽʥʽʾ ɸɺɺɻ 4ʭ35. ɺʽʜʩʪʘʥʴ ʚʽʜ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʜʦ ʰʢʦʣʠ ʩʪʘʥʦʚʠʪʴ 

40ʤ. ʅʘ ʊʇ ʚʩʪʘʥʦʚʣʝʥʠʡ ʦʜʠʥ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʊʄ 400/10/0,4. S = 400 ʢɺɸ, 

ʥʘʧʨʫʛʦʶ 10/0,4 ʢɺ. ɼʣʷ ʟʘʟʝʤʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʫʣʴʦʚʽ ʜʨʦʪʠ, ʩʪʘʣʝʚʽ 

ʪʨʫʙʠ. ɿʘʟʝʤʣʝʥʥʶ ʧʽʜʣʷʛʘʶʪʴ ʚʩʽ ʤʝʪʘʣʝʚʽ ʯʘʩʪʠʥʠ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ, ʱʦ 

ʥʦʨʤʘʣʴʥʦ ʥʝ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʥʘʧʨʫʛʦʶ.  

ʇʘʩʧʦʨʪʥʽ ʜʘʥʽ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʟʚʝʜʝʤʦ ʜʦ ʪʘʙʣʠʮʽ 3.1  

 

ʊʘʙʣʠʮʷ 3.1 ï ʇʘʩʧʦʨʪʥʽ ʜʘʥʽ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ 

ʅʘʟʚʘ 
Sʥ, 

ʢɺɸ 

ʈʭʭD
, 

ʢɺʪ 
ʈʢʟD , ʢɺʪ 

ɯʭʭ, 
%

 
Uʢʟ, %

 

ʊʄ-400/10 400 0,9 5,5 1,8 4,5 

 

ɼʅɿ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ II ʢʘʪʝʛʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʟʛʽʜʥʦ ʟ [9]. 

ʉʭʝʤʘ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʦʙ'ʻʢʪʫ ʻ ʥʝ ʥʘʜʽʡʥʦʶ, ʦʩʢʽʣʴʢʠ ʞʠʚʣʝʥʥʷ ʚʩʴʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜ ʦʜʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ɺ ʘʚʘʨʽʡʥʦʤʫ ʨʝʞʠʤʽ, 

ʧʨʠ ʣʽʢʚʽʜʘʮʽʾ ʥʝʩʧʨʘʚʥʦʩʪʽ ʤʝʨʝʞʽ, ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʙʫʜʝ ʧʨʠʧʠʥʝʥʦ. ʊʘ-

ʢʦʞ ʥʝʤʦʞʣʠʚʦ ʚʠʚʝʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʥʘ ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ ʥʝ ʚʽʜʢʣʶʯʘʯʁʠ 

ʞʠʚʣʝʥʥʷ ɼʅɿ. ʊʦʤʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫ-

ʤʝʥʪʽʚ ʱʦʜʦ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʨʝʢʦʤʝʥʜʫʻʤʦ ʚʚʝʩʪʠ ʜʦʜʘʪʢʦʚʝ 

ʨʝʟʝʨʚʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ. 
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3.2 ʈʦʟʨʘʭʫʥʦʢ ʥʘʚʘʥʪʘʞʝʥʴ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ 

ʈʦʟʨʘʭʫʻʤʦ ʝʣʝʢʪʨʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ. ʈʦʟʨʘʭʫʥʦʢ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʩʠʣʦʚʠʭ ɽʇ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʥʘʩʪʫʧ-

ʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

- ʦʙʯʠʩʣʶʻʤʦ ʚʝʣʠʯʠʥʠ ʧʨʦʤʽʞʥʦʛʦ ʘʢʪʠʚʥʦʛʦ npP ʽ ʨʝʘʢʪʠʚʥʦʛʦ      

npQ , ʢʚʘʨ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʚʠʨʘʟʘʤʠ: 

( ),. .
1

n
ʈ k ʈʧʨ ʚʽ ʥʽ

i
= Öä
=

 

,
1

n
Q P tgʧʨ ʧʨi

i
j= Öä

=
 

ʜʝ 
.kʚ

 ̔- ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʽ-ʛʦ ɽʇ; 

.ʈʥ
 ̔- ʥʦʤʽʥʘʣʴʥʘ ʘʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʽ-ʛʦ ɽʇ, ʢɺʪ; 

n  - ʢʽʣʴʢʽʩʪʴ ɽʇ ʚ ʜʘʥʽʡ ʛʨʫʧʽ; 

tg ij - ʚʽʜʧʦʚʽʜʘʻ ʥʦʤʽʥʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʶ cos ij ɽʇ j -ʦʾ ʛʨʫʧʠ. 

- ʚʠʟʥʘʯʘʻʤʦ ʚʝʣʠʯʠʥʠ ʛʨʫʧʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɽʇ ʟʘ 

ʥʘʩʪʫʧʥʠʤ ʚʠʨʘʟʦʤ: 

1 ,

1

n
ʈʧʨ

iʂʚ n
ʈʥ

i

ä
==

ä
=

 

30,12
0,39.

77,15
ʂʚ= =  

- ʦʙʯʠʩʣʶʻʤʦ ʝʬʝʢʪʠʚʥʫ ʢʽʣʴʢʽʩʪʴ ɽʇ ʚʠʨʘʟʦʤ: 

2( ).
1 .

2
.

1

n
Pʥʽ

ine n
ʈʥʽ

i

ä
==

ä
=

 

ɼʦʧʫʩʢʘʻʪʴʩʷ ʧʨʠʡʥʷʪʠ ne ʨʽʚʥʠʤ n, ʷʢʱʦ ʢʽʣʴʢʽʩʪʴ ɽʇ ʫ ʛʨʫʧʽ ʯʦʪʠʨʠ 

ʽ ʙʽʣʴʰʝ ʟ ʚʠʢʦʥʘʥʥʷʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 
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. .max 3.

. .min

Pʥʽm
P
ʥʽ

= ¢  

ne ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ: 

2 .
1 ,

. .max

n
Pʥʽ

ine
ʈʥʽ

Öä
==  

2 77,15
8,81.

17,5
ne

Ö
= =

 

ɽʬʝʢʪʠʚʥʘ ʢʽʣʴʢʽʩʪʴ ɽʇ ʩʢʣʘʜʘʻ 8.  

- ʟʘ ʽʤʦʚʽʨʥʽʩʥʠʤʠ ʢʨʠʚʠʤʠ ( , )k f n ʂp e ʚ=  ʚʠʟʥʘʯʘʻʤʦ ʚʝʣʠʯʠʥʫ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ kʨ; 1,08kʨ= . 

- ʨʦʟʨʘʭʫʥʢʦʚʽ ʘʢʪʠʚʥʫ ʽ ʨʝʘʢʪʠʚʥʫ ʧʦʪʫʞʥʦʩʪʽ ʩʠʣʦʚʠʭ ɽʇ ʚʠʟʥʘ-

ʯʘʶʪʴ ʟʘ ʚʠʨʘʟʘʤʠ: 

,P k Pp p ʧʨ= Ö  

1,08 30,12 32,52ʢɺʪ.ʈʨ= Ö =  

1,1Q Qp ʧʨ= Ö  - ʷʢʱʦ n¢10, ʽ Q Qp ʧʨ=  - ʷʢʱʦ n>10 

30,55ʢʚʘʨ.Q Qp ʧʨ= =  

ʈʦʟʨʘʭʫʥʢʦʚʘ ʧʦʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

2 2,S P Qp p p= +  

2 232,52 30,12 44,32ʢɺɸ.Sp= + =
 

ʈʦʟʨʘʭʫʥʦʢ ʥʘʚʘʥʪʘʞʝʥʴ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ ʟʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʶ 3.2. 

 

3.3 ʅʘʚʘʥʪʘʞʝʥʥʷ ʩʠʩʪʝʤʠ ʦʩʚʽʪʣʝʥʥʷ 

 

ʈʦʟʨʘʭʫʥʢʦʚʫ ʘʢʪʠʚʥʫ ʧʦʪʫʞʥʽʩʪʴ ʦʩʚʽʪʣʶʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʫ 

ʰʢʦʣʽ,ʈʨʦ ʨʦʟʨʘʭʦʚʫʻʤʦ ʟʘ ʚʠʨʘʟʦʤ: 
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,
. .

m
ʈ n P ʢʨʦ i ʥʽ ʧʽi
= Ö Öä  

ʜʝ n  - ʢʽʣʴʢʽʩʪʴ ʣʘʤʧʦʯʦʢ; 

Pʥ - ʥʦʤʽʥʘʣʴʥʝ ʦʩʚʽʪʣʶʚʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʣʘʤʧʦʯʢʠ, ʢɺʪ; 

ʢʧ - ʢʦʝʬʽʮʽʻʥʪ ʧʦʧʠʪʫ ʦʩʚʽʪʣʝʥʥʷ (ʢʧ=1 ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, 

ʢʧ - ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʩʚʽʪʣʝʥʥʷ). 

ɿʘ ʪʘʙʣʠʮʝʶ 2.3, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʣʘʤʧ ʪʘ ʾʭ ʧʦʪʫʞʥʽʩʪʴ, ʨʦ-

ʟʨʘʭʦʚʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʘʢʪʠʚʥʫ ʧʦʪʫʞʥʽʩʪʴ: 

45 0,1 1 538 0,018 0,95 1.2 13,69ʢɺʪ.ʈʨʦ= Ö Ö + Ö Ö Ö = 

ʈʦʟʨʘʭʫʥʢʦʚʫ ʨʝʘʢʪʠʚʥʫ ʧʦʪʫʞʥʽʩʪʴ ʨʦQ  ʨʦʟʨʘʭʫʻʤʦ ʟʘ ʚʠʨʘʟʦʤ: 

,Q ʈ tgʨʦ ʨʦj= Ö  

ʜʝ tgj - ʪʘʥʛʝʥʩ ʢʫʪʘ ʟʩʫʚʫ ʬʘʟ. 

13,69 0,48 6,57ʢʚʘʨ.Qʨʦ= Ö =
 

 

ʊʘʙʣʠʮʷ 3.2 ï ʆʮʽʥʢʘ ʜʦʮʽʣʴʥʦʩʪʽ ʟʘʤʽʥʠ ʣʘʤʧ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 
ʝʥʝʨʛʦʩʧʦʞʠ-

ʚʘʶʯʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ 

 

ɺʩʪʘʥʦʚʣʝʥʘ 
ʧʦʪʫʞʥʽʩʪʴ 

ʦʜʠʥʠʮʽ 

ʦʙʣʘʜʥʘʥʥʷ, 

ʢɺʪ 

ʂʽʣʴʢʽʩʪʴ 

ʦʜʠʥʠʮʴ 

ʦʙʣʘʜʥʘʥ- 

ʥʷ, ʰʪ. 

ɿʘʛʘʣʴʥʘ 
ʚʩʪʘʥʦʚʣʝʥʘ 

ʧʦʪʫʞʥʽʩʪʴ 

ʦʙʣʘʜʥʘʥʥʷ, 

ʢɺʪ 

ʩ
ʦ
s
j

 

tg
j

 

ʈ
ʨ
ʦ, 

ʢ
ɺ
ʪ 

ʂ
ʦ
ʝ
ʬ
.
 

ʇ
ʈ
ɸ 

ʃʘʤʧʠ ʨʦʟʞʘ-

ʨʶʚʘʥʥʷ 
0,01 45 3,72 0,95 0,48 4,5  

ʃʶʤ̔ʥʝʩʮʝʥʪʥʽ 0,018 538 9,684 0,95 0,48 9,19 1,2 

ɺʩʴʛʦ      13,69  

 

 

3.4 ʉʫʤʘʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ  

 

ɸʢʪʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʚʠʨʘʟʦʤ: 

,.ʈ ʈ ʈʨ ʨʩʧ ʨʦ= +  
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32,52 13,69 46,21ʢɺʪ.ʈʨ= + =  

ʈʝʘʢʪʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʚʠʨʘʟʦʤ: 

,.Q Q Qʨ ʨʩʧ po= +  

30,55 6,57 37,12ʢʚʘʨ.Qp= + =  

ʉʫʤʘʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽʚ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʚʠʨʘʟʦʤ: 

,2 2S ʈ Qʨ ʨ p= +  

2 246,21 37,12 59,27ʢɺɸ.Sʨ= + =
 

 

3.5. ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ  

 

ʇʨʦʚʝʜʝʤʦ ʚʠʙʽʨʢʦʚʫ ʧʝʨʝʚʽʨʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʩʥʫʶʯʦʾ ʩʠʩʪʝʤʠ 

ʦʩʚʽʪʣʝʥʥʷ ʦʜʥʦʛʦ ʟ ʢʘʙʽʥʝʪʽʚ ʰʢʦʣʠ. ʁʦʛʦ ʨʦʟʤʽʨʠ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʩʚʽʪʠʣʴ-

ʥʠʢʽʚ ʚʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.1. 

ɺ ʷʢʦʩʪʽ ʦʩʚʽʪʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʚʽʪʠʣʴʥʠʢʠ ʜʣʷ ʣʶʤʽʥʝʩʮʝʥʪ-

ʥʠʭ ʣʘʤʧ 2 ʰʪ., ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʣʘʤʧʠ, ʟʽ ʩʚʽʪʣʦʚʠʤ ʧʦʪʦʢʦʤ ï 1050 ʃʤ. 
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ʈʠʩʫʥʦʢ 3.1 ï ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʚʽʪʠʣʴʥʠʢʽʚ 

 

ɺʠʟʥʘʯʠʤʦ ʦʩʚʽʪʣʝʥʽʩʪʴ ʚ ʪʦʯʮʽ ɸ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʩʚ

ʟ 1000

n

ʽ=1

ʌ ɛ e

E =
k

Ö Ö

Ö

ä

 

ʜʝ, ɽ - ʨʦʟʨʘʭʫʥʢʦʚʘ ʦʩʚʽʪʣʝʥʽʩʪʴ, ʣʢ; 

ʩʚʌ - ʩʚʽʪʣʦʚʠʡ ʧʦʪʽʢ ʩʚʽʪʠʣʴʥʠʢʘ, ʣʤ; 

Õ - ʢʦʝʬʽʮʽʻʥʪ ʥʝʚʨʘʭʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ, Õ=1,1-1,2; 

n

ʽ=1

eä - ʩʫʤʘʨʥʘ ʦʩʚʽʪʣʝʥʽʩʪʴ ʟʛʽʜʥʦ ʢʨʠʚʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʽʟʦʣʶʢʩ 

ʩʚʽʪʠʣʴʥʠʢʘ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʩʦʪʠ ʧʽʜʚʽʩʫ ʩʚʽʪʠʣʴʥʠʢʘ ʽ 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʧʨʦʝʢʮʽʾ ʩʚʽʪʠʣʴʥʠʢʘ ʜʦ ʪʦʯʢʠ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ; 

n - ʢʣ̔ʴʢʽʩʪʴ ʚʨʘʭʦʚʘʥʠʭ ʩʚʽʪʠʣʴʥʠʢʽʚ; 

3k - ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ, 3k =1,2. 

 ʉʚʽʪʣʦʚʠʡ ʧʦʪʽʢ ʩʚʽʪʠʣʴʥʠʢʘ:  
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ʩʚ ,ʣʌ nʌ = Ö
 

ʜʝ, ʌʣ  - ʩʚʽʪʣʦʚʠʡ ʧʦʪʽʢ ʣʘʤʧʠ; 

n ï ʢʽʣʴʢʽʩʪʴ ʣʘʤʧ ʫ ʩʚʽʪʠʣʴʥʠʢʫ. 

ʆʪʞʝ, ʩʚʽʪʣʦʚʠʡ ʧʦʪʽʢ ʩʚʽʪʠʣʴʥʠʢʘ ʩʪʘʥʦʚʠʪʴ: 

ʩʚ 1250 2 2500 .ʣʤʌ = Ö =
 

ɺʽʜʦʤʦ, ʱʦ ʚʠʩʦʪʘ ʧʨʠʤʽʱʝʥʥʷ ʅ ʩʪʘʥʦʚʠʪʴ 3,6 ʤ. ʇʨʠʡʤʝʤʦ, ʱʦ ʚʽʜʩ-

ʪʘʥʴ ʚʽʜ ʧʽʜʣʦʛʠ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ph =0,8 ʤ, ʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʩʪʝʣʽ ʜʦ 

ʩʚʽʪʠʣʴʥʠʢʘ 
ch =0,1 ʤ. ʊʦʜʽ ʚʠʩʦʪʫ ʧʽʜʚʽʩʫ ʩʚʽʪʠʣʴʥʠʢʘ ʚʠʟʥʘʯʠʤʦ ʟʘ ʬʦʨʤʫ-

ʣʦʶ: 

- -p ch H h h= , 

3,6 - 0,8 - 0,1 2,7 ʤh= =  

ɿʥʘʡʜʝʤʦ ʜʦʚʞʠʥʫ ʚʽʜʨʽʟʢʽʚ 2 3, ,1d d d  - ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʨʦʝʢʮʽʾ ʩʚʽʪʠʣʴʥʠʢʘ 

ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʪʦʯʢʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

2 2

2 2

a b
d

å õ å õ
= +æ ö æ ö
ç ÷ ç ÷

; 

2

1

1,6
0,8 ;

2
d  ʤ

å õ
= =æ ö
ç ÷  

2

2

2

1,6
2,5 2,62 ;

2
d ʤ

å õ
= + =æ ö
ç ÷  

2

3 2,5 2,5 .d ʤ= =

 
ɿʥʘʶʯʠ ʚʠʩʦʪʫ ʧʽʜʚʽʩʫ ʩʚʽʪʠʣʴʥʠʢʘ h=2,7 ʤ ʪʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʧʨʦʝʢʮʽʾ 

ʩʚʽʪʠʣʴʥʠʢʘ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʪʦʯʢʠ, ʟʥʘʡʜʝʤʦ ʦʩʚʽʪʣʝʥʽʩʪʴ ʟʛʽʜʥʦ ʢʨʠʚʠʭ ʧʨʦ-

ʩʪʦʨʦʚʠʭ ʽʟʦʣʶʢʩ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩʫʥʢʫ 3.2 
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ʈʠʩʫʥʦʢ 3.2 ï ʂʨʠʚʽ ʧʨʦʩʪʦʨʦʚʠʭ ʽʟʦʣʶʢʩ 

 

ɿ ʤʘʣʶʥʢʘ ʦʩʚʽʪʣʝʥʽʩʪʴ ʚ ʪʦʯʢʘ ʙʫʜʝ: ʝ1=29 ʣʢ, ʝ2=11ʣʢ, ʝ3=10 ʣʢ. 

ʆʪʞʝ, ʩʫʤʘʨʥʘ ʦʩʚʽʪʣʝʥʽʩʪʴ ʚ ʪʦʯʮʽ ɸ ʙʫʜʝ: 

29 2 11 4 10 112ʣʢ.eS = Ö + Ö + = 

ɺʠʟʥʘʯʠʤʦ ʦʩʚʽʪʣʝʥʽʩʪʴ ɽ- ʨʦʟʨʘʭʫʥʢʦʚʘ ʦʩʚʽʪʣʝʥʽʩʪʴ ʚ ʪʦʯʮʽ ɸ: 

2500 1,2 112
280ʣʢ.

1,2 1000
E  

Ö Ö
= =

Ö
 

ʅʦʨʤʦʚʘʥʘ ʦʩʚʽʪʣʝʥʽʩʪʴ ʥɽ ʩʪʘʥʦʚʠʪʴ 300 ʣʢ [12]. 

ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ 

0,9 1,2 ;

270 280 360.

MIN MINE E EÖ < < Ö

< <
 

 

3.6 ʇʝʨʝʚʽʨʢʘ ʢʘʙʝʣʷ 

 

ʆʩʢʽʣʴʢʠ ʞʠʚʣʝʥʥʷ ʚʽʜ ʨʦʟʧʦʜʽʣʴʯʦʛʦ ʧʫʥʢʪʫ ʚʠʢʦʥʘʥʝ ʪʨʴʦʭʬʘʟʥʦʶ 

ʣʽʥʽʻʶ, ʪʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʨʫʤ ʙʫʜʝ ʩʢʣʘʜʘʪʠ: 

,
3

p

ʨ

ʥ

S
I

U
=

Ö
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ʜʝ Sp ï ʧʦʚʥʘ ʧʦʪʫʞʥʽʩʪʴ; 

Uʥ ï ʥʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ, 0,38 ʢɺʪ. 

ɾʠʚʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʙʝʣʷ ʤʘʨʢʠ ɸɺɺɻ ï 4ʭ35, 

Iʜʦʧ=226 ɸ ï ʜʦʧʫʩʪʠʤʠʡ ʩʪʨʫʤ, r0=0,868 ʆʤ/ʢʤ ï ʘʢʪʠʚʥʠʡ ʦʧʽʨ. 

ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʩʪʨʫʤ ʩʪʨʫʤ: 

1

59,27
90,05.

3 0,38
ʨI = =

Ö
 

ʋʤʦʚʘ ʜʦʧʫʩʪʠʤʦʩʪʽ ʚʠʙʨʘʥʦʛʦ ʧʝʨʝʨʽʟʫ: 

1 2 ,ʜʦʧ ʨI ʂ ʂ IÖ Ö > 

K1, K2 ï ʧʨʠʡʤʘʻʤʦ ʨʽʚʥʠʤʠ 1, ʪʘʢ ʷʢ ʧʨʦʢʣʘʜʝʥʘ 1 ʂʃ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

15 Áʉ. 

ʄʘʻʤʦ: 

226 1 1 90,5ɸ.Ö Ö >   

ʈʦʟʨʘʭʦʚʫʻʤʦ ʚʪʨʘʪʠ ʥʘʧʨʫʛʠ, ʚʦʥʠ ʤʘʶʪʴ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 5%: 

5

2
10 ,o

ʥ

r l P
U

U

Ö Ö
D = Ö

 

ʜʝ r0 ï ʘʢʪʠʚʥʠʡ ʦʧʽʨ ʢʘʙʝʣʶ; 

l ïʜʦʚʞʠʥʘ ʢʘʙʝʣʴʥʦʾ ʣʽʥʽʾ; 

2

ʥU  - ʥʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; 

P - ʨʦʟʨʘʭʫʥʢʦʚʘ ʧʦʪʫʞʥʽʩʪʴ. 

ʄʘʻʤʦ: 

5

2

0,868 0,04 46,21
10 0,69%.

380
U

Ö Ö
D = Ö =

 

ʈʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʦʢʣʘʜʝʥʠʡ ʢʘʙʝʣʴ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠ-

ʤʦʛʘʤ. 
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3.7 ɹʘʣʘʥʩ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

 

3.7.1 ʉʧʦʞʠʚʘʥʥʷ  ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ  ʩʧʦʞʠʚʘʯʘʤʠ 

 

ɺʠʪʨʘʪʥʘ ʯʘʩʪʠʥʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ʟʘ ʛʨʫʜʝʥʴ ʪʘ ʣʠʧʝʥʴ  

2017 ʨʦʢʫ ʚʠʟʥʘʯʝʥʘ ʟʘ ʛʨʫʧʘʤʠ ʩʧʦʞʠʚʘʯʽʚ: ʦʩʚʽʪʣʝʥʥʷ, ʦʬʽʩʥʘ ʪʝʭʥʽʢʘ ʪʘ 

ʪʝʧʣʦʪʝʭʥʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ. 

ʉʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚʽʜʧʦʚʽʜʥʦʾ ʦʜʠʥʠʮʽ ʦʙʣʘʜʥʘʥʥʷ  

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

,i ʚʩʪ ʚ ʨʦʙW P n k T= Ö Ö Ö 

ʜʝ: Pʚʩʪ - ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʦʜʠʥʠʮʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʢɺʪ, ʷʢʘ ʙʝʨʝʪʴʩʷ ʟ ʧʘʩʧʦʨʪʥʠʭ ʜʘʥʠʭ ʦʙʣʘʜʥʘʥʥʷ; 

n - ʢʽʣʴʢʽʩʪʴ ʦʜʠʥʠʮʴ ʦʙʣʘʜʘʥʥʷ, ʰʪ; 

kʚ - ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ; 

ʊʨʦʙ - ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟʘ ʤʽʩʷʮʴ.  

ʇʝʨʝʣʽʢ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ,ʡʦʛʦ ʧʦʪʫʞʥʦʩʪʽ, ʢʽʣʢɹʦʩʪʽ 

ʨʦʙʦʯʠʭ ʛʦʜʠʥ ʽ ʪ.ʜ. ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 3.3, ʧʝʨʝʣʽʢ ʩʚʽʪʠʣʴʥʠʢʽʚ ʪʘ ʾʭ 

ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʫ ʪʘʙʣʠʮʽ 3.4 

 

ʊʘʙʣʠʮʷ 3.3 ʇʝʨʝʣʽʢ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʡʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʟʘ 2017 ʨ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʩʧʦʞʠ-

ʚʘʯʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ  

ʂʽʣʴʢʽʩʪʴ, 

ʰʪ 

ɺʩʪʘʥʦʚʣʝʥʘ 

ʧʦʪʫʞʥʽʩʪʴ, 

ʢɺʊ 

ʉʫʤʘʨʥʘ ʧʦ-

ʪʫʞʥʽʩʪʴ, 

ʢɺʪ 

kʚʠʢ  

ʏʘʩ ʨʦ-

ʙʦʪʠ, 

ʛʦʜ 

 ɿʘʛʘʣʴʥʘ 

ʩʧʦʞʠʚʘʥʘ 

ʧʦʪʫʞʥʽʩʪʴ, 

ʢɺʪ*ʛʦʜ 

ɽʣʝʢʪʨʦʧʣʠʪʘ 1 17,5 17,5 0,5 547,5 4790,625 

ɹʦʡʣʝʨ 1 1,5 1,5 0,7 1095 1149,75 

ʍʦʣʦʜʠʣʴʥʘ ʰʘʬʘ 1 1,95 1,95 0,6 8760 10249,2 

ʍʦʣʦʜʠʣʴʥʠʢ  3 2 6 0,4 8760 21024 

ɽʣʝʢʪʨʠʯʥʘ ʩʢʦ-

ʚʦʨʽʜʢʘ 
1 12 12 0,5 456,25 2737,5 

ɼʫʭʦʚʘ ʰʘʬʘ 1 17 17 0,5 365 3102,5 

ʄʷʩʦʨʫʙʢʘ  1 1,5 1,5 0,4 365 219 

ɺʩʴʦʛʦ ʥʘ ʭʘʨ-

ʯʦʙʣʦʢ 
          43272,575 

ʂʦʤʧôʶʪʝʨ 26 0,5 13 0,5 365 2372,5 

ʇʨʠʥʪʝʨ 6 0,5 3 0,7 182,5 383,25 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.3 ʇʝʨʝʣʽʢ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʡʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʟʘ 

2017 ʨʽʢ 
ɯʥʪʝʨʘʢʪʠʚʥʘ ʜʦʰʢʘ 3 0,5 1,5 0,25 292 37,5 

ʂʩʝʨʦʢʩ 2 0,1 0,2 0,5 73 1,7 

ɺʩʴʦʛʦ ʥʘ ʦʬʽʩʥʫ 

ʪʝʭʥʽʢʫ 
          2794,95 

 

 

 

ʊʘʙʣʠʮʷ 3.4 ï ʉʚʽʪʠʣʴʥʠʢʠ ʪʘ ʾʭ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ  

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʩʧʦʞʠʚʘʯʽʚ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ  

ʂʽʣʴʢʽʩʪʴ, 

ʰʪ 

ɺʩʪʘʥʦʚʣʝʥʘ 

ʧʦʪʫʞʥʽʩʪʴ, 

ʢɺʊ 

ʉʫʤʘʨʥʘ 

ʧʦʪʫʞʥʽʩʪʴ, 

ʢɺʪ 

kʚʠʢ  

ʏʘʩ 

ʨʦʙʦ-

ʪʠ, ʛʦʜ 

 ɿʘʛʘʣʴʥʘ 

ʩʧʦʞʠʚʘʥʘ 

ʧʦʪʫʞʥʽʩʪʴ 

ʢɺʪ*ʛʦʜ 

ʂʦʝʬ. 

ʇʈɸ 

ʃʘʤʧʠ 

ʣʶʤʽʥʝʩʮʝʥʪʥʽ 
538 0,018 9,684 0,9 1095 11451,6 1,2 

ʃʘʤʧʠ ʨʦʟʞʘ-

ʨʶʚʘʥʥʷ  
372 0,1 37,2 0,9 730 24440,4 - 

ɺʩʴʦʛʦ ʥʘ 

ʦʩʚʽʪʣʝʥʥʷ  
          35891 

 

ʉʫʤʘʨʥʝ ʩʧʦ-

ʞʠʚʘʥʥʷ ʭʘʨ-

ʯʦʙʣʦʢʫ, 

ʦʬʽʩʥʦʾ ʪʝʭ-

ʥʽʢʠ ʪʘ 

ʦʩʚʽʪʣʝʥʥʷ 

          81957,507 
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ɼʽʘʛʨʘʤʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ʟʘ 2017 ʨʽʢ 

 

ʈʠʩʫʥʦʢ 3.3 ï ɼʽʘʛʨʘʤʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ʟʘ 2017 ʨʽʢ 

 

ɸʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ 

 

ʋ ʙʘʣʘʥʩʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟʘ 2017 ʨʽʢ ʙʽʣʴʰʫ ʯʘʩʪʢʫ ʟʘʡʤʘʻ ʭʘʨ-

ʯʦʙʣʦʢ ï 52 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ.  

ɿʥʘʡʜʝʤʦ ʚʽʜʥʦʩʥʝ ʚʽʜʭʠʣʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʽ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʩʧʦʞʠʚʘʥ-

ʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ: 

81957.507 83274
100 100 1,6%.

2016 81957.507

W W
ʈ ʌW
W
ʈ

d
- -

= Ö = Ö = 

ʇʦʨʽʚʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ, ʙʘʯʠʤʦ ʱʦ ʧʨʠʩʫʪʥʷ ʧʦʭʠʙʢʘ. ʎʝ ʧʦʷʩʥʶʻʪʴ-

ʩʷ ʥʘʷʚʥʽʩʪʶ ʚʪʨʘʪ ʫ ʚʥʫʪʨʽʰʥʽʡ ʤʝʨʝʞʽ, ʥʝ ʟʥʘʯʥʦʶ ʧʦʭʠʙʢʦʶ ʣʽʯʠʣʴʥʠʢʘ ʪʘ 
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ʨʽʟʥʦʶ ʪʨʠʚʘʣʽʩʪʶ ʚʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʯʽʚ. ʂʨʽʤ ʪʦʛʦ ʧʨʠʩʫʪʥʽ ʩʧʦʞʠ-

ʚʘʯʽ, ʷʢʽ ʥʝ ʚʢʘʟʘʥʽ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʯʝʨʝʟ ʥʝʧʦʩʪʽʡʥʽʩʪʴ ʪʘ ʤʘʣʫ ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦ-

ʪʠ. ʊʘʢʠʤʠ ʩʧʦʞʠʚʘʯʘʤʽ ʻ ʪʽ, ʱʦ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʨʦʟʝʪʦʢ ʚ ʨʘʟʽ ʥʝʦʙ-

ʭʽʜʥʦʩʪʽ, ʪʘ ʦʙʣʽʢ ʯʘʩʫ ʨʦʙʦʪʠ ʷʢʠʭ ʥʝ ʚʝʜʝʪʴʩʷ. 

 

3.9 ɺʠʤʽʨʶʚʘʥʥʷ ʽ ʦʙʣʽʢ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

 

ʃʽʯʠʣʴʥʠʢ ʅɯʂ-2301ɸʂ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʘʢʪʠʚʥʦʾ ʝʣʝʢ-

ʪʨʠʯʥʦʾ ʝʥʝʨʛʽʡ ʚ ʪʨʙʦʭʬʘʟʥʽʡ ʤʝʨʝʞʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 3.2. 

 

ʊʘʙʣʠʮʷ 3.5 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʅɯʂ-2303 

ʅʘʟʚʘ ʅɯʂ-2303 

ʊʠʧ 
ʃʽʯʠʣʴʥʠʢ ʝʣʝʢʪʨʦʥʥʠʡ, ʪʨʠʬʘʟʥʠʡ, 

ʙʘʛʘʪʦʪʘʨʠʬʥʠʡ 

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ 220/380 ɺ 

ʅʦʤʽʥʘʣʴʥʠʡ (ʤʘʢʩʠʤʘʣʴʥʠʡ) ʩʪʨʫʤ 5(10) ɸ 

ʏʘʩʪʦʪʘ ʤʝʨʝʞʽ 50 ɻʮ 

ʂʣʘʩ ʪʦʯʥʦʩʪʽ 1,0 

ʇʨʠʩʪʨʽʡ ʚʽʜʦʙʨʘʞʝʥʥʷ ʆʋ 

ʄʽʞʧʦʚʽʨʢʦʚʠʡ ʽʥʪʝʨʚʘʣ 16 ʨʦʢʽʚ 

ʇʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ (ʽʤʧ./ʢɺʪ ʛʦʜ) 8000 

ʉʫʤʽʩʥʽʩʪʴ ʟ ɸʉʂʋɽ ʧʝʨʝʜʙʘʯʝʥʦ 

ɼʦʧʫʩʪʠʤʝ ʚʽʜʭʠʣʝʥʥʷ ʥʘʧʨʫʛʠ ʤʝ-

ʨʝʞʽ 
ʦʪ -20% ʜʦ +15% 

ʊʝʨʤʽʥ ʩʣʫʞʙʠ 30 ʨʦʢʽʚ 
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ʈʠʩʫʥʦʢ 3.4 ï ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʷ ʅʠʢ ï 2301 

 

ɺʣʘʩʪʠʚʦʩʪʽ ʣʽʯʠʣʴʥʠʢʘ ʅʠʢ ï 2301 ɸʢ1: 

¶ ʧʽʜʚʠʱʝʥʘ ʩʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ʚʽʜ ʜʽʾ ʧʦʩʪʽʡʥʦʛʦ ʪʘ ʟʤʽʥʥʦʛʦ ʤʽʛʥʽʪʥʠʭ 

ʧʦʣʽʚ; 

¶ ʥʝ ʚʠʣʠʢʝ ʚʣʘʩʥʝ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ; 

ʟʘʭʠʩʪ ʚ̔ ʜ ʤʦʞʣʠʚʦʩʪʽ ʚʢʨʘʩʪʠ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ 

 

ʊʘʙʣʠʷʮʷ 3.6 ï ʊʘʨʠʬ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʝʥʝʨ-

ʛʦʥʦʩʽʷ 
ʆʜʠʥʠʮʽ ʚʠʤʽʨʫ 

ʊʘʨʠʬ ʟ ʇɼɺ 

2016 2017 

ɽʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʽʷ ʛʨʥ/ʢɺʪȚʛʦʜ 1,73 1,97 

 

 

3.10 ɿʘʭʦʜʠ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 

 

ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʥʘʩʪʫʧʥʽ ʟʘʭʦʜʠ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʷʢʽ ʟʤʦʞʫʪʴ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʠʯ-

ʥʦʾ ʝʥʝʨʛʽʾ ʫ ʰʢʦʣʽ : 

1. ɿʘʤʽʥʘ ʣʘʤʧ ʨʦʟʞʘʨʶʚʘʥʥʷ ʥʘ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʣʘʤʧʠ; 



77 

 

 

2. ʏʠʱʝʥʥʷ ʩʚʽʪʠʣʴʥʠʢʽʚ; 

3. ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʧʨʠʩʫʪʥʦʩʪʽ; 

4. ʆʥʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʭʘʨʯʦʙʣʦʢʫ ʰʢʦʣʠ. 

 

ɿʘʭʽʜ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ˉ1 ï ɿʘʤʽʥʘ ʣʘʤʧ ʨʦʟʞʘʨʶʚʘʥʥʷ ʥʘ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʣʘʤʧʠ 

 

ɿʘʭʦʜʦʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʩʚʽʪʣʝʥʥʷ 

ʰʣʷʭʦʤ ʟʘʤʽʥʠ  ʣʘʤʧ ʨʦʟʞʘʨʶʚʘʥʥʷ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʢʦʨʠʜʦʨʘʭ  ʪʘ ʧʽʜʩʦʙ-

ʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ.  

ʂ̔ ʣʴʢʽʩʪʴ ʣʘʤʧ, ʱʦ ʧʽʜʣʷʛʘʻ ʟʘʤʽʥʽ ï 372 ʰʪ. 

ɽʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʧʨʦʝʢʪʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʚʠʪ-

ʨʘʪ ʥʘ ʦʧʣʘʪʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ ʩʧʦʞʠʚʘʻʪʴʩʷ ʽʩʥʫʶʯʦʶ ʩʠʩʪʝʤʦʶ ʦʩʚʽʪʣʝʥ-

ʥʷ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʤʧ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.6. 

 

ʊʘʙʣʠʮʷ 3.7 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʤʧ 

ʊʠʧ ʣʘʤʧʠ 
ʇʦʪʫʞʥʽʩʪʴ, 

ɺʪ 

ʉʚʽʪʣʦʚʠʡ ʧʦʪʽʢ, 

ʣʤ 

ʊʠʧ 

ʮʦʢʦʣʷ 

ʃʈ 100 1200 ɽ27 

ɽʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ 

ʣʘʤʧʠ 
(MASTER PLE-R 20W) 

20 1250     ɽ27 

 

 

ʅʦʚʽ ʣʘʤʧʠ ʤʘʶʪʴ ʤʝʥʰʠʡ ʩʚʽʪʣʦʚʠʡ ʧʦʪʽʢ ʷʢ ʽ ʩʪʘʨʽ ʣʘʤʧʠ, ʘʣʝ ʤʘʶʪʴ 

ʙʽʣʴʰ ʥʘʧʨʷʤʣʝʥʝ ʩʚʽʪʣʦ, ʷʢʝ ʤʝʥʰ ʨʦʟʩʽʶʻʪʴʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʩʚʽʪʣʘ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʢʦʥʦʤʽʾ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʥʘʩʪʫʧʥʦʶ 

ʬʦʨʤʫʣʦʶ: 

) ,ʩ ʥ ɺ ʨɸ=(ʈ ʈ ʂ n TD - Ö Ö Ö 



78 

 

 

ʜʝ ʈʩ ï ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʪʘʨʦʾ ʣʘʤʧʠ, ʢɺʪ; 

ʈʥ ï ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʥʦʚʦʾ ʣʘʤʧʠ, ʢɺʪ; 

ʂʚ ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ; 

n ï ʢʽʣʴʢʽʩʪʴ ʣʘʤʧ; 

ʊʨ ï ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʣʘʤʧ, ʛʦʜ/ʨʽʢ. 

ʊʦʜʽ ʜʣʷ ʜʘʥʦʛʦ ʪʠʧʫ ʣʘʤʧ ʤʘʻʤʦ: 

=(0,1 0 02) 0,9 372 970 25980 48W , , ʢɺʪ ʛʦʜD - Ö Ö Ö = Ö. 

ʇʨʠ ʪʘʨʠʬʽ, ʱʦ ʩʧʣʘʯʫʻ ʧʽʜʧʨʠʻʤʩʪʚʦ ʟʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ 1,73 

ʛʨʥ/ʢɺʪĀʛʦʜ, ʝʢʦʥʦʤʽʷ ʢʦʰʪʽʚ ʩʢʣʘʜʝ:  

E=ȹW b.Ö  

ʊʦʜʽ:  

25980,48 1,97 5 ,54 1181 /E ʛʨʥ ʨʽʢ= Ö =  

ɺʘʨʪʽʩʪʴ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ:  

K=N b,Ö  

ʜʝ N ï ʢ̔ ʣʴʢʽʩʪʴ ʣʘʤʧ; 

b ï ʮʽʥʘ ʦʜʥʽʻʾ ʣʘʤʧʠ. 

ʊʦʜʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ ʩʢʣʘʜʘʶʪʴ: 

K=372 70=26040ʛʨʥ.Ö  

ʆʙʯʠʩʣʠʤʦ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ: 

ʧʨ

ʦʢ

ʂ 26040
ʊ 6ʤʽʩʷʮʽʚ.

ɽ 51181,54
= = =  

ʄʦʞʝʤʦ ʧʽʜʩʫʤʫʚʘʪʠ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʨʦʩʪʦʪʫ ʟʘʭʦʜʫ ʚʽʥ ʻ ʜʦʮʽʣʴ-

ʥʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ. 

 

ɿʘʭʽʜ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ  ˉ2 ï ʏʠʱʝʥʥʷ ʩʚʽʪʠʣʴʥʠʢʽʚ 

 

ʋ ʰʢʦʣʽ ʨʦʟʪʘʰʦʚʘʥʦ 583 ʩʚʽʪʠʣʴʥʠʢʽʚ. ɺʩʽ ʚʦʥʠ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠ-

ʤʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʦʩʚʽʪʣʝʥʽʩʪʴ ʯʝʨʝʟ ʟʘʧʠʣʝʥʥʷ,  
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ʪʦʤʫ ʧʦʪʨʝʙʫʶʪʴ ʩʚʦʻʯʘʩʥʦʛʦ ʯʠʱʝʥʥʷ. ʈʝʛʫʣʷʨʥʝ ʦʯʠʱʝʥʥʷ ʣʘʤʧ ʪʘ ʩʚʽʪʠʣʴ-

ʥʠʢʽʚ  ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʝʢʦʥʦʤʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʦ 5%, ʷʢ ʧʦʢʘʟʘʣʠ ʟʘʭʦʜʠ ʟ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ.  

ɽʢʦʥʦʤʽʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʚʠʨʘʟʦʤ: 

ʟ ʣ( ) 0,05,W W WD = + Ö  

ʜʝ ʟW - ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ, ʩʧʦʞʠʪʘ ʥʘ ʦʩʚʽʪʣʝʥʥʷ ʟ ʚʝʨʝʩʥʷ 2016 ʨʦʢʫ ʧʦ 

ʣʶʪʠʡ  2017 ʨʦʢʫ; 

ʣW  - ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ, ʩʧʦʞʠʪʘ ʥʘ ʦʩʚʽʪʣʝʥʥʷ ʟ ʙʝʨʝʟʥʷ  ʧʦ  

ʩʝʨʧʝʥʴ 2017 ʨʦʢʫ. 

(301,59 1326,99) .0,05 81,43W ʢɺʪ ʛʦʜD = + Ö Ö=  

ɽʢʦʥʦʤʽʷ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʟʘ ʨʽʢ ʩʢʣʘʜʘʪʠʤʝ: 

1,97 160,4181,43  .
ʛʨʥ

E
ʨʽʢ

== Ö  

ɺʠʪʨʘʪʠ ʥʘ ʤʠʶʯʽ ʟʘʩʦʙʠ ʩʢʣʘʜʘʶʪʴ - I = 100 ʛʨʥ. 

ʇʨʦʩʪʠʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʩʢʣʘʜʘʻ: 

100

140,87
0,7ʤʽʩʷʮʽʚ.ʊ= =

 

ʊʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʜʘʥʦʛʦ ʟʘʭʦʜʫ ʜʦʩʠʪʴ ʤʘʣʠʡ, ʪʦʤʫ ʡʦʛʦ ʚʧʨʦ-

ʚʘʜʞʝʥʥʷ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʮʽʣʴʥʠʤ. 

 

 

ɿʘʭʽʜ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ˉ3  ï ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʧʨʠʩʫʪʥʦʩʪʽ 

 

ʅʝ ʚ ʫʩʽʭ ʧʨʠʤʽʱʝʥʥʷʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʨʠʩʫʪʥʽʩʪʶ ʣʶʜʝʡ, ʘ ʮʝ ʥʝ ʱʦ ʽʥʰʝ, ʷʢ ʥʝʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʆʜʥʠʤ ʽʟ ʤʝʪʦʜʽʚ ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʻ ʚʩʪʘ-

ʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʨʫʭʫ.  
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ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʨʫʭʫ ʫ ʪʫʘʣʝʪʘʭ 

ʰʢʦʣʠ. ɺʦʥʠ ʦʩʚʽʪʣʶʶʪʴʩʷ ʣʘʤʧʘʤʠ ʨʦʟʞʘʨʶʚʘʥʥʷ 100 ɺʪ (ʧʦ 2 ʰʪ. ʫ ʪʫʘ-

ʣʝʪʽ). ɺʩʴʦʛʦ ʧʦ ʰʢʦʣʽ  6 ʩʘʥʚʫʟʣʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʨʫʭʫ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʤʠʢʘʪʠ 

ʦʩʚʽʪʣʝʥʥʷ ʚ ʧʨʠʤʽʱʝʥʥʽ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʣʶʜʝʡ. ɺʩʪʘʥʦʚʠʤʦ ʜʘʪʯʠʢʠ Elec-

trum WMS-003M. ʇʨʠ ʮʴʦʤʫ ʜʘʪʯʠʢ ʧʨʘʮʶʻ ʙʝʟʧʝʨʝʨʚʥʦ ʽ ʩʧʦʞʠʚʘʻ ʧʦʪʫʞ-

ʥʽʩʪʴ 2 ɺʪ.  

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʥʝ ʙʫʜʝʤʦ ʚʨʘʭʦʚʫʚʘʪʠ 3 ʣʽʪʥʽ ʤʽʩʷʮʽ, ʦʩʢʽʣʴʢʠ ʫ 

ʮʝʡ ʯʘʩ ʫ ʰʢʦʣʽ ʢʘʥʽʢʫʣʠ. 

ʂʽʣʴʢʽʩʪʴ ʩʧʦʞʠʪʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʘʪʯʠʢʘʤʠ ʨʫʭʫ ʟʘ ʨʽʢ ʟʥʘʭʦʜʠʤʦ 

ʟʘ ʚʠʨʘʟʦʤ: 

1 ʜ ʚɸ T P n K= Ö Ö Ö
 

ʜʝ ʊ ï ʪʝʨʤʽʥ ʨʦʙʦʪʠ ʜʘʪʯʠʢʘ ʧʨʦʪʷʛʦʤ ʨʦʢʫ; 

ʜPï ʧʦʪʫʞʥʽʩʪʴ ʜʘʪʯʠʢʘ; 

ʧ ï ʢʽʣʴʢʽʩʪʴ ʜʘʪʯʠʢʽʚ; 

ʂʚ ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɸ1=6576Ŀ2Ŀ0,9Ŀ6=552,38 ʢɺʪĀʛʦʜ 

ɺʚʘʞʘʻʤʦ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʜʦʟʚʦʣʠʪʴ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥ 

ʛʦʨʽʥʥʷ ʣʘʤ ʚ 2 ʨʘʟʠ. ʂʽʣʴʢʽʩʪʴ ʩʧʦʞʠʪʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʣʘʤʧʘʤʠ  ʟʘ ʨʽʢ ʜʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʨʫʭʫ: 

ɸ2=2990Ŀ100Ŀ0,9Ŀ12=3229,2 ʢɺʪĀʛʦʜ. 

ʂʽʣʴʢʽʩʪʴ ʩʧʦʞʠʪʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʣʘʤʧʘʤʠ  ʟʘ ʨʽʢ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥ-

ʥʷ ʜʘʪʯʠʢʽʚ ʨʫʭʫ: 

ɸ3=1495Ŀ100Ŀ0,9Ŀ12=1614,6 ʢɺʪĀʛʦʜ. 

ʈʦʟʨʘʭʫʻʤʦ ʝʢʦʥʦʤʽʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʨʫʭʫ: 

2 1 3,ɸ ɸ ɸ ɸD = - - 

æɸ=3229,9 ï 552,38 ï 1614,6=1062,92 ʢɺʪĀʛʦʜ. 

ʈʦʟʨʘʭʫʻʤʦ ʨʽʯʥʫ ʝʢʦʥʦʤʽʶ ʚ ʛʨʦʰʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ: 

ɽ=1062,92Ŀ1838,85 ʛʨʥ. 
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ɺʠʪʨʘʪʠ ʥʘ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʢʣʘʜʘʶʪʴ: 

ɼʘʪʯʠʢ ʨʫʭʫ ʨʘʟʦʤ ʟ ʢʝʨʫʶʯʠʤ ʧʨʠʩʪʨʦʻʤ ʢʦʰʪʫʻ 210 ʛʨʥ. 

ɺʩʪʘʥʦʚʣʶʻʤʦ ʦʜʠʥ ʜʘʪʯʠʢ ʫ ʪʫʘʣʝʪʽ: 

ʂ=6Ŀ210=1260 ʛʨʥ. 

ʈʦʟʨʘʭʫʻʤʦ ʧʨʦʩʪʠʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʧʨʦʝʢʪʫ: 

ʧʨ

ʦʢ

ʂ
ʊ

ɽ
= , 

ʜʝ ʂ ï ʢʘʧʽʪʘʣʴʥʽ ʟʘʪʨʘʪʠ ʧʦ ʧʨʦʝʢʪʫ; 

ɽ ï ʝʢʦʥʦʤʽʷ ʚʠʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʨʝʩʫʨʩʽʚ. 

1260
7ʤʽʩʷʮʽʚ.

1838

ʧʨ

ʦʢʊ = =
 

 

ɿʘʭʽʜ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ˉ4  ï ʆʥʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʭʘʨʯʦʙʣʦʢʫ 

ʰʢʦʣʠ 

 

ɺʩʪʘʥʦʚʣʝʥʘ ʫ ʰʢʦʣʽ ʝʣʝʢʪʨʠʯʥʘ ʧʣʠʪʘ ʻ ʟʘʩʪʘʨʽʣʦʶ, ʾʾ ʧʦʪʫʞʥʽʩʪʴ 17,5 

ʢɺʪ.  

ʇʣʠʪʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʚʽ ʛʦʜʠʥʠ ʥʘ ʜʝʥʴ ʜʝʚ'ʷʪʴ 

ʤʽʩʷʮʽʚ ʥʘ ʨʽʢ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʡʤʝʤʦ, ʱʦ ʚ ʤʽʩʷʮʽ 21 ʨʦʙʦʯʠʡ ʜʝʥʴ. 

ʆʙʝʨʝʤʦ ʝʣʝʢʪʨʠʯʥʫ ʧʣʠʪʫ ʂʀʁ-ɺ ʇɽ-4 ʧʦʪʫʞʥʽʩʪʶ 12 ʢɺʪ, ʷʢʘ 

ʚʽʜʧʦʚʽʜʘʻ ʥʘʧʨʫʟʽ ʪʘ ʧʘʨʘʤʝʪʨʘʤ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʣʠʪʠ. 

 

ʊʘʙʣʠʮʷ 3.7 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ  ʧʣʠʪʠ  

ʅʘʟʚʘ ʂʀʁ-ɺ ʇɽ-4 

ʅʘʧʨʫʛʘ, ɺ 380 

ʇʦʪʫʞʥʽʩʪʴ, ʢɺʪ 12 

ʂʽʣʴʢʽʩʪʴ ʢʦʤʬʦʨʦʢ, ʰʪ 6 

ʈʘʟʤʝʨ ʢʦʤʬʦʨʦʢ,ʤʤ 294ʭ495 

 

ʎʽʥʘ ʧʣʠʪʠ ʩʪʘʥʦʚʠʪʴ 9000 ʛʨʥ. 
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ʈʽʯʥʘ ʝʢʦʥʦʤʽʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ: 

( ) ,ʩ ʥ ʚ ʨɸ ʈ ʈ ʂ n ʊD = - Ö Ö Ö 

ʜʝ, cP
 ï   ʧʦʪʫʞʥʽʩʪʴ ʩʪʘʨʦʾ ʧʣʠʪʠ; 

ʥʈ ï  ʧʦʪʫʞʥʽʩʪʴ ʥʦʚʦʾ ʧʣʠʪʠ; 

ʨʊ  ï ʯʘʩ ʨʦʙʦʪʠ ʚ ʨʽʢ, 365 ʛʦʜʠʥ ʥʘ ʨʽʢ; 

ʂʚ ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʠʪʠ; 

n ï ʢʽʣʴʢʽʩʪʴ ʧʣʠʪ. 

ʊʦʜʽ ʝʢʦʥʦʤʽʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ: 

(17,5 12) 0,7 1 365 3321,5 .ɸ ʢɺʪ ʛʦʜD = - Ö Ö Ö = Ö 

ʈʽʯʥʘ ʝʢʦʥʦʤʽʷ ʚʠʪʨʘʪ ʧʨʠ ʪʘʨʠʬʽ ʟʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ 1,97 ʛʨʥ/ʢɺʪĀʛʦʜ: 

3321,51,97 6543,35 / .E ʛʨʥ ʨʽʢ= Ö =  

ʂʘʧʽʪʘʣʴʥʽ ʟʘʪʨʘʪʠ ʙʫʜʫʪʴ ʚʢʣʶʯʘʪʠ ʪʽʣʴʢʠ ʚʘʨʪʽʩʪʴ ʧʣʠʪ, ʪʦʙʪʦ 

11600 ʛʨʥ.ʂ=  

ʇʨʦʩʪʠʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ: 

ʧʨ

ʦʢ

ʂ 11000
ʊ 1ʨʽʢ7ʤʽʩʷʮʽʚ.

ɽ 6543,35
= = =  

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʩʪʘʨʫ ʧʣʠʪʫ ʤʦʞʥʘ ʧʨʦʜʘʪʠ, ʪʘ ʚʠʨʫʯʠʪʠ ʟʘ ʮʝ 

ʜʦʜʘʪʢʦʚʽ ʢʦʰʪʠ, ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʤʦʞʝ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠʩʴ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

 

ɿʚʝʜʝʤʦ ʫʩʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʟʘʭʦʜʠ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʫ ʪʘʙʣʠʮʶ 3.8 

 

ʊʘʙʣʠʮʷ 3.8 ï ɿʘʭʦʜʠ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ   

 

 

ʇʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʤʠ  ʟʥʠʟʠʤʦ ʩʧʦʞʠ-

ʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʟʘʦʱʘʜʠʤʦ ï 71852,1 ʛʨʥ. ɿʘʛʘʣʴʥʽ ʢʘʧʽʪʘʣʦʚ-

ʢʣʘʜʝʥʥʷ ʩʢʣʘʜʘʪʠʤʫʪʴ ï 36400 ʛʨʥ. ʈʽʯʥʘ ʝʢʦʥʦʤʽʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʩʢʣʘʜʘʪʠʤʝ ï 30445 ʢɺʪ ʛʦʜÖ . 

 

 

ˉ ʅʘʟʚʘ 

ʈʽʯʥʘ 

ɽʢʦʥʦʤʽʷ 

ʝʣʝʢ-

ʪʨʠʯʥʦʾ  

ʝʥʝʨʛʽʾ 
WD , 

ʢɺʪ ʛʦʜÖ

 

ʈʽʯʥʘ ʝʢʦʥʦʤʽʷ 

ʛʨʦʰʝʡ  ɽ, 

ʛʨʥ

ʨʽʢ 

ʂʘʧʽʪʘʣʦʚʢʣʘʜʝʥ-

ʥ̫  ɯ, ʛʨʥ 

ʇʨʦʩʪʠʡ 

ʪʝʨʤʽʥ 

ʦʢʫʧʥʦʩʪʽ 

ʊʦʢ, ʨʦʢʽʚ 

1 ɿʘʤʽʥʘ ʣʘʤʧ 

ʨʦʟʞʘʨʶʚʘʥʥʷ 
25980,48 61313,93 26040 3 ʤʽʩʷʮʽ  

2 
ʏʠʱʝʥʥʷ   

ʩʚʽʪʠʣʴ-

ʥʠʢʽʚ 

81,43 192,17 100 6 ʤʽʩʷʮʽʚ 

3 
ɺʩʪʘʥʦʚʣʝʥʷ 

ʜʘʪʯʠʢʽʚ 

ʧʨʠʩʫʪʥʦʩʪʽ 

1062 2508 1260 6 ʤʽʩʷʮʽʚ  

4 

ʆʥʦʚʣʝʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ 

ʭʘʨʯʦʙʣʦʢʫ 

ʰʢʦʣʠ 

3321,5 7838,7 9000 
1 ʨʽʢ 7 

ʤʽʩʷʮʽʚ  
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ʈʠʩʫʥʦʢ 3.5 ï ʉʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʜʦ ʪʘ ʧʽʩʣʷ ʟʘʭʦʜʽʚ ʟ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʟʘ ʨʽʢ 
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4 ʉʇɽʎɯɸʃʔʅɸ ʏɸʉʊʀʅɸ. ɺʀʂʆʈʀʉʊɸʅʅʗ ʈɽʂʋʇɽʈɸʎɯɰ  

ʇʆɺɯʊʈʗ ʋ ʂʃɸʉɸʍ ʐʂʆʃʀ 

 

ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ ʰʢʦʣʠ  ˉ174  ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ. 

ɺʝʥʪʠʣʷʮʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ. ɸʥʘʣʽʟ ʚʪʨʘʪ ʧʦʢʘʟʘʚ, ʱʦ ʚʝʣʠʢʘ 

ʯʘʩʪʢʘ ʚʪʨʘʪ ʪʝʧʣʦʪʠ ʧʨʠʧʘʜʘʻ ʥʘ ʽʥʬʽʣʴʪʨʘʮʽʶ. ʇʽʩʣʷ ʟʘʤʽʥʠ ʚʽʢʦʥ ʮʷ ʯʘʩʪʢʘ 

ʟʤʝʥʰʠʪʴʩʷ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʥʝʚʽʜʧʦʚʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʚʽʪʨʦʦʙʤʽʥʫ ʚ ʢʣʘʩʥʠʭ 

ʢʽʤʥʘʪʘʭ. 

ɿʛʽʜʥʦ ʟ ʉʅ, ʢʽʣʴʢʽʩʪʴ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʫ ʧʨʠʤʽʱʝʥʥʷ 

ʥʘ ʦʜʥʦʛʦ ʫʯʥʷ, ʤʘʻ ʩʪʘʥʦʚʠʪʠ ʥʝ ʤʝʥʰʝ 16 ʤ
3
/ʛʦʜ.  ɺ ʰʢʽʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ 

ʪʘ ʤʘʡʩʪʝʨʥʷʭ, ʧʦʚʠʥʥʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʴ ʦʢʨʝʤʘ ʚʠʪʷʞʥʘ ʚʝʥʪʠʣʷʮʽʷ, ʘ ʦʙôʻʤ 

ʩʚ̔ʞʦʛʦ ʧʦʚʽʪʨʷ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 20 ʤ
3
/ʛʦʜ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ 

ʤʽʢʨʦʢʣʽʤʘʪʫ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʦʨʤʘʤ: ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪ-

ʨʷ 16-22 ęʉ, ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ 30-60%, ʚʤʽʩʪ ʉʆ2 ʜʦ 1 ʣ/ʤ
3
. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʯʘʩʪʠʥʘ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʽʩʣʷ ʪʨʴʦʭʪʠʞʥʝʚʦʛʦ ʚʢʣʶʯʝʥʥʷ ʦʧʘʣʝʥʥʷ  ʚ 

ʤ. ʂʠʻʚʽ. ɹʫʣʦ ʚʠʙʨʘʥʦ ʨʘʥʢʦʚʠʡ ʯʘʩ ʥʘ ʧʦʯʘʪʢʫ ʟʘʥʷʪʴ ʪʘ ʜʝʥʥʠʡ ʯʘʩ ʧʽʩʣʷ ʟʘ-

ʢʽʥʯʝʥʥʷ ʟʘʥʷʪʴ ʚ ʰʢʦʣʽ. ʎʽ ʪʝʨʤʽʥʠ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʩʪʘʥ ʧʦ-

ʚʽʪʨʷ ʚ ʢʣʘʩʘʭ. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʴ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ: ʢʦʤʧʣʝʢʩʥʠʡ ʧʨʠʣʘʜ  ʈʝʛʽʩʪʨʘʪʦʨ ʉʆ2          

TR-75Ui (ʜʠʚ. ʨʠʩʫʥʦʢ 4) ʟ ʜʽʘʧʘʟʦʥʦʤ ʚʠʤʽʨʶʚʘʥʴ CO2: 0é9999 ppm, 

Temperature: 0é55ÁC, Humidity: 10é95% RH. ɼʣʷ ʜʫʙʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ 

ʧʦʚʽʪʨʷ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʝʨʤʽʩʪʦʨʥʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʪʝʨʤʦʤʝʪʨ LCD ʟ ʜʽʘʧʘ-

ʟʦʥʦʤ ʚʠʤʽʨʶʚʘʥʴ -50
ʦ
ʉ é +300

ʦ
ʉ ʪʘ ʧʽʨʦʤʝʪʨ GM320 ʟ ʜʽʘʧʘʟʦʥʦʤ ʚʠʤʽʨʶ-

ʚʘʥʴ -50
ʦ
ʉ é +380

ʦ
ʉ ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ ʧʦʚʝʨʭʦʥʴ ʩʪʽʥ, ʧʽʜʣʦʛʠ, ʩʪʝʣʽ, ʚʽʢʦʥ.  

ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʢʣʘʩʽʚ ʪʘ ʢʦʨʠʜʦʨʘʭ ʥʘ ʯʦʪʠ-

ʨʴʦʭ ʧʦʚʝʨʭʘʭ, ʚ ʛʦʣʦʚʥʦʤʫ ʭʦʣʽ ʪʘ ʥʘ ʚʫʣʠʮʽ, ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʟ ʬʦʥʦʚʠʤ ʚʤʽʩ-

ʪʦʤ ʉʆ2 
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ʈʠʩʫʥʦʢ 4.1 ï ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ 

 

ɹʫʣʦ ʧʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʢʘʙʽʥʝʪʫ ʭʽʤʽʾ ʚʩʪʘʥʦʚʠʪʠ ʜʝʮʝʥʪ-

ʨʘʣʽʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʚʝʥʪʠʣʷʮʽʾ ï ʨʝʢʫʧʝʨʘʪʦʨ ʇʨʘʥʘ. 

ʎʷ ʩʠʩʪʝʤʘ ʟʤʝʥʰʠʪʴ ʚʠʪʨʘʪʠ ʪʝʧʣʘ ʪʘ ʟʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʬʦʨʪʥʽ 

ʫʤʦʚʠ. 

ʅʘ ʧʨʠʢʣʘʜʽ ʢʘʙʽʥʝʪʫ ʥʘ 4 ʧʦʚʝʨʩʽ ʧʨʦʚʝʜʝʤʦ ʨʦʟʨʘʭʫʥʦʢ ʜʝʮʝʥʪʨʘʣʽʟʦ-

ʚʘʥʦʾ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ. ɯʥʰʽ ʢʣʘʩʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ. 

ʈʦʟʤʽʨʠ ʢʘʙʽʥʝʪʫ: ʜʦʚʞʠʥʘ ï8,16 ʤ, ʰʠʨʠʥʘ ï6,3 ʤ, ʚʠʩʦʪʘ ï3,26 ʤ, 

ʦʙôʻʤ  ï 168 ʤ
3
.ʇʨʠʩʫʪʥʽ ʪʨʠ ʚʽʢʥʘ ʛʘʙʘʨʠʪʘʤʠ 2,05ʭ2,3 ʤ

2
 ʪʦʚʱʠʥʘ ʟʦʚʥʽʰʥʴʦʾ 

ʩʪʽʥʠ ï 0,57 ʤ 
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ʊʘʢ ʷʢ ʥʦʨʤʦʚʘʥʘ ʢʨʘʪʥʽʩʪʴ ʧʦʚʽʪʨʦʦʙʤ̔ʥʫ,  [8], ʥʝʙʭʽʜʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠʧʣʠʚʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʨʽʚʥʘ ʦʙôʻʤʫ ʧʨʠʤʽʱʝʥʥʷ ʱʦ ʚʝʥʪʠʣʶ-

ʻʪʴʩʷ . 

ɺʠʟʥʘʯʠʤʦ ʪʝʧʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ ʚʝʥʪʠʣʷʮʽʾ, ʢɺʪ, ʟʘ ʬʦʨʤʫ-

ʣʦʶ: 

( ). .0,337ʚʝʥ ʚʥ ʚʥ ʩʦQ V t tÖ= Ö -  

ʜʝ  ïʦʙôʻʤ ʢʘʙʥ̔ʝʪʫ, ʤ
3; 

 ï ʚʥʫʪʨʽʰʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʠʤʽʱʝʥʥʽ,  ; 

 ï ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʟʘ ʦʧʘʣʶʚʘʣʴʥʠʡ 

ʧʝʨʽʦʜ,   

ʇʽʜʩʪʘʚʠʚʰʠ ʜʘʥʥʽ ʚ ʬʦʨʤʫʣʫ ʤʘʻʤʦ: 

( )( )0,337 168 20 0,1 1137,98 ʚʝʥQ ʢɺʪ= Ö Ö - - =   

ɺʠʟʥʘʯʠʤʦ ʚʝʥʪʠʣʷʮʽʡʥʽ ʚʪʨʘʪʠ ʪʝʧʣʦʪʠ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʫ ʟ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʢɺʪ, ʟʘ ʬʦʨʤʫʣʦʶ: 

( ). . 00,337ʚʝʥ

ʨʽʯ ʚʥ ʚʥ ʩʦQ V t t n z= Ö - ÖÖ Ö  

ʜʝ  ï ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʜʥʽʚ, ; 

 ï ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʶʶʯʠʭ ʛʦʜʠʥ ʚ ʜʝʥʴ,  

ʇʽʜʩʪʘʚʠʚʰʠ ʜʘʥʥʽ ʚ ʬʦʨʤʫʣʫ ʤʘʻʤʦ: 

( ) ( )( ). . 00,337 0,337 168 20 0,1 176 12ʚʝʥ

ʨʽʯ ʚʥ ʚʥ ʩʦQ V t t n zÖ Ö= Ö - Ö = Ö Ö - - Ö Ö = 

2403,41  .ʢɺʪ ʛʦʜ= Ö   

ʈʦʟʨʘʭʫʥʦʢ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ ʧʽʩʣʷ ʫʩʪʘʥʦʚʢʠ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʩʠʩ-

ʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ, ʢɺʪ*ʛʦʜ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

( ) 00,337ʨʝʢ

ʨʽʯ ʚʥ ʚʥ ʧʨQ V t t n z= Ö - ÖÖ Ö , 

ʜʝ  ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʧʣʠʚʥʦʛʦ ʧʦʚʽʪʨʷ, ÁC 

( )1

. .

2

,ʚʥ ʟʚ

ʧʨ ʩʦ

G t t
t t

G

Ö -
= +   

 ï ʦʙôʻʤʥʘ ʚʠʪʨʘʪʘ ʚʠʪʷʞʥʦʛʦ ʧʦʚʽʪʨʷ, ; 
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 ï ʦʙôʻʤʥʘ ʚʠʪʨʘʪʘ ʧʨʠʧʣʠʚʥʦʛʦ ʧʦʚʽʪʨʷ,  

 ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, 

ʇʽʜʩʪʘʚʠʚʰʠ ʜʘʥʥʽ ʚ ʬʦʨʤʫʣʫ (2.35), ʤʘʻʤʦ: 

( )
( )( )105 20 0,1

0,1 16,42 .
115

ʧʨt C
Ö - -

= - + = ¯ 

ʇʽʜʩʪʘʚʠʚʰʠ ʜʘʥʥʽ ʚ ʬʦʨʤʫʣʫ (2.34), ʤʘʻʤʦ: 

( )0,33 168 20 16,42 176 16 558,9 ʨʝʢ

ʨʽʯQ ʢɺʪ ʛʦʜ= Ö Ö - Ö Ö = Ö  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʥʘʜʦʙʠʪʴʩʷ 2 ʪʘʢʠʭ ʫʩʪʘʥʦʚ-

ʢʠ. ʎʽʥʘ ʟʘ 1ʰʪ. ï 6000 ʛʨʥ , ʟʘʛʘʣʴʥʘ ʚʘʨʪʽʩʪʴ ʩʢʣʘʜʝ 12000 ʛʨʥ. 

ʄʦʥʪʘʞʥʽ ʨʦʙʦʪʠ 3000 ʛʨʥ. 

ɿʘʪʨʘʪʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʛʨʥ/ʨʽʢ, ʟʥʘʭʦʜʠʤʦ ʟʘ ʬʦʨʤʫʣʦʶ:  

   · ·   · ɸ ʈ n ʊt=S , 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʢʫʧʝʨʘʪʦʨʘ ʇʨʘʥʘ: 

- ʧʨʠʪʦʢ ʽ ʚʠʪʷʞʢʘ ʧʨʘʮʶʶʪʴ ʦʜʥʦʯʘʩʥʦ, ʧʦʚʽʪʨʷʥʽ ʧʦʪʦʢʠ ʥʝ ʧʝʨʝ-

ʤʽʰʫʶʪʴʩʷ; 

- ʢʦʨʧʫʩ ʫʪʝʧʣʝʥʠʡ; 

- ʥʦʚʠʡ ʜʠʟʘʡʥ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʨʝʰʽʪʦʢ ʟʘ-

ʙʝʟʧʝʯʫʻ ʜʦʜʘʪʢʦʚʠʡ ʟʘʭʠʩʪ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ ʚʽʜ ʜʦʱʫ, ʣʠʩʪʷ ʽ ʪʦʧʦʣʠʥʦʛʦ 

ʧʫʭʫ, ʘ ʪʘʢʦʞ ʜʘʻ ʟʤʦʛʫ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʚʥʽʩʪʶ ʧʝʨʝʢʨʠʪʠ ʧʦʚʽʪʨʷʥʽ ʧʦʪʦʢʠ. 

- ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ: ʧʫʣʴʪ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʘʙʦ ʜʠʤʝʨ 

(ʨʝʦʩʪʘʪ). 

- ʤʦʜʝʣʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʦʙ'ʻʢʪʘʭ ʧʦʙʫʪʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʧʨʠ-

ʚʘʪʥʽ ʙʫʜʠʥʢʠ, ʢʚʘʨʪʠʨʠ, ʦʬʽʩʥʽ ʧʨʠʤʽʱʝʥʥʷ, ʥʘʚʯʘʣʴʥʽ ʪʘ ʜʦʰʢʽʣʴʥʽ ʟʘʢʣʘʜʠ). 

ʊʝʭʥʦʣʦʛʽʷ ʨʝʢʫʧʝʨʘʮʽʾ ʪʝʧʣʘ ʚʠʪʷʞʥʦʛʦ ʧʦʚʽʪʨʷ ʻ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦ-

ʙʦʤ ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷ-

ʮʽʾ. ɺ ʨʝʢʫʧʝʨʘʪʦʨʽ ʇʨʘʥʘ-150 ʦʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʻ: 

ʜʝ: ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʨʝʢʫʧʝʨʘʪʦʨʘ ; 

 ï ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʜʥʽʚ, ʚ ʩʝʨʝʜʥʴʦʤʫ 250 ʜʥʽʚ; 
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 ï ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʶʶʯʠʭ ʛʦʜʠʥ ʚ ʜʝʥʴ, ; 

 ï ʜʽʶʯʠʡ ʪʘʨʠʬ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ï 1,97 ʛʨʥ/ʢɺʪĿʛʦʜ [&]. 

ʊʦʜʽ ʟʘʪʨʘʪʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʟʘ ʬʦʨʤʫʣʦʶ:  

0,032 2 250 16 1,97 504,32 A ʛʨʥʨʽʢ= Ö Ö Ö Ö = £  

ʈʦʟʨʘʭʫʻʤʦ ʝʢʦʥʦʤʽʶ ʪʝʧʣʦʪʠ ʟʘ ʬʦʨʤʫʣʦʶ:  

911,92 274,828 2885,69  2,48 Q ʢɺʪ ʛʦʜ ɻʢʘʣD = - = Ö = . 

ʈʦʟʨʘʭʫʻʤʦ ʟʘʛʘʣʴʥʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ, ʛʨʥ, ʟʘ ʬʦʨʤʫʣʦʶ:  

   N ·         ʂ ʎ ɸ ʄ= + +, 

ʜʝ: N ï ʢʽʣʴʢʽʩʪʴ ʨʝʢʫʧʝʨʘʪʦʨʽʚ; 

ʇʽʜʩʪʘʚʠʚʰʠ ʜʘʥʥʽ ʚ ʬʦʨʤʫʣʫ ʤʘʻʤʦ: 

   2 · 6000   504,32   3000  1  5504,32 ʂ ʛʨʥ= + + =  . 

ʈʦʟʨʘʭʫʻʤʦ ʝʢʦʥʦʤʽʶ ʚ ʛʨʦʰʘʭ, ʛʨʥ, ʟʘ ʬʦʨʤʫʣʦʶ (2.19): 

   ·     2,48 ·1382,6   3364,15 ɽ Q T ʛʨʥ=D = = . 

ʈʦʟʨʘʭʫʻʤʦ ʧʨʦʩʪʠʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʟʘʭʦʜʫ, ʨʦʢʠ, ʟʘ ʬʦʨʤʫʣʦʶ: 

15300
4,55 ʨʦʢʠ

3364,15
T= =   

ʊʘʢ ʷʢ ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ ʨʝʢʫʧʝʨʘʪʦʨʽʚ ʇʨʘʥʘ ʥʝʟʥʘʯʥʠʡ, ʜʘʥʠʡ ʟʘʭʽʜ ʟ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚʘʨʪʦ ʨʝʘʣʽʟʫʚʘʪʠ. 

ɸʥʘʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʨʦʚʝʜʝʥʽ ʜʣʷ ʽʥʰʠʭ ʘʫʜʠʪʦʨʽʡ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠ-

ʚʥʠʭ ʧʨʠʤʽʱʝʥʴ. ɿʘʛʘʣʴʥʘ ʝʢʦʥʦʤʽʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʚʩʽʻʾ ʙʫʜʽʚʣʽ ʚʽʜ ʚʧʨʦ-

ʚʘʜʞʝʥʥʷ ʜʘʥʦʛʦ ʟʘʭʦʜʫ ʩʪʘʥʦʚʠʪʴ 176 ɻʢʘʣ/ʨʽʢ. 

ɺʠʩʥʦʚʢʠ 

1. ʇʨʘʚʠʣʴʥʘ ʟʘʧʨʦʝʢʪʦʚʘʥʘ ʪʘ ʚʠʢʦʥʘʥʘ ʩʠʩʪʝʤʘ ʨʝʢʫʧʝʨʘʮʽʾ ʛʘʨʘʥʪʫʻ: 

- ʟʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ ʟ ʧʨʦʚʽʪʨʶʚʘʥʥʷʤ ʪʘ ʽʥʬʽʣʴʪʨʘʮʽʻʶ 

ʧʦʚʽʪʨʷ ʥʘ 5é13%. 

- ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚʣʽʪʢʫ. 

- ʟʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʢʨʠʚʘʪʠ ʚʽʢʥʘ ʚ ʙʫʜʴ-ʷʢʫ ʧʦʨʫ ʨʦʢʫ. 

- ʧʦʩʪʽʡʥʦ ʩʚʽʞʝ ʪʘ ʯʠʩʪʝ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʷʭ.  

- ʤʦʞʣʠʚʽʩʪʴ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ (ʚʽʨʫʩʠ, ʙʘʢʪʝʨʽʾ). 
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- ʫʩʫʥʝʥʥʷ ʥʘʜʤʽʨʥʦʾ ʚʦʣʦʛʦʩʪʽ. 

2. ɿʘʭʽʜ ʟ ʧʦʢʨʘʱʝʥʥʷ ʧʦʚʽʪʨʦʦʙʤʽʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʢʫʧʝʨʘʪʦʨʽʚ ʤʘʻ 

ʩʫʪʪʻʚʽ ʢʘʧʪ̔ʘʣʦʚʢʣʘʜʝʥʥʷ, ʘʣʝ ʽ ʥʝʚʝʣʠʢʠʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʥʘ ʨʽʚʥʽ ʯʦʪʠʨʴʦʭ 

ʨʦʢʽʚ. 

3. ɺʩʪʘʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ ʨʝʢʫʧʝʨʘʮʽʾ ʩʣʽʜ ʧʦʯʠʥʘʪʠ ʟ ʚʝʨʭʥʽʭ ʧʦʚʝʨʭʽʚ ʜʝ 

ʧʦʛʘʥʦ ʧʨʘʮʶʻ ʧʨʠʨʦʜʥʘ ʚʝʥʪʠʣʷʮʽʷ ʪʘ ʤʘʶʪʴ ʤʽʩʮʝ ʟʘʩʪʽʡʥʽ ʟʦʥʠ ʧʦʚʽʪʨʷ. 
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5 ɽʅɽʈɻʆʄɽʅɽɼɾʄɽʅʊ ʊɸ ʄʆʅɯʊʆʈʀʅɻ 

 

5.1 ʇʦʪʦʯʥʠʡ ʩʪʘʥ 

 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚ ʰʢʦʣʽ ʥʝʤʘʻ ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ, ʪʦʙʪʦ 

ʧʽʜʨʦʟʜʽʣʫ, ʷʢʠʡ ʙʠ ʚʽʜʩʪʝʞʫʚʘʚ ʨʽʚʝʥʴ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚ ʰʢʦʣʽ ʪʘ ʧʦʢʨʘʱʫ-

ʚʘʚ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ. 

 

 5.2 ʆʧʠʩ ʟʘʭʦʜʫ 

 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ, ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʷʢʦʾ ʻ 

ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʽʜʪʨʠʤʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ 

ʦʙôʻʢʪʫ ʥʘ ʟʘʜʘʥʦʤʫ ʨʽʚʥʽ ʽ ʧʝʨʽʦʜʠʯʥʝ ʟʨʦʩʪʘʥʥʷ ʮʽʻʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʩʷʛʪʠ ʮʽʻʾ ʤʝʪʠ ʚ ʩʠʩʪʝʤʽ ʝʥʝʨʛʦʤʝʥʝʜʞʝʤʝʥʪʫ ʧʦʚʠʥ-

ʥʽ ʚʠʨʽʰʫʚʘʪʠʩʴ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

1) ʦʮʽʥʢʘ ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ ʩʧʨʘʚ ʚ ʦʙʣʘʩʪʽ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ; 

2) ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʰʣʷʭʽʚ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ; 

3) ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʣʘʥʽʚ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ; 

4) ʫʧʨʘʚʣʽʥʥʷ ʨʝʘʣʽʟʘʮʽʻʶ ʧʨʦʝʢʪʽʚ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ; 

5) ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ (ʤʦʥʽʪʦʨʠʥʛ) ʜʦʩʷʛʥʝʥʦʛʦ ʨʽʚʥʷ ʝʥʝʨʛʦʝʬʝʢ-

ʪʠʚʥʦʩʪʽ. 

ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʥʘ ʦʙôʻʢʪʽ ʧʨʠʟʥʘʯʘ-

ʻʪʴʩʷ ʧʦʩʘʜʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʝʨʘ. 

 ʆʙʦʚôʷʟʢʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʝʨʘ: 

1) ʟʙʽʨ ʜʘʥʠʭ ʧʦ ʩʧʦʞʠʚʘʥʥʶ ʇɽʈ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʽʯʠʣʴʥʠʢʽʚ ʪʘ ʢʦʥ-

ʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ; 

 2) ʩʢʣʘʜʘʥʥʷ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ; 

 3)  ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʣʽʯʠʣʴʥʠʢʽʚ ʪʘ ʂɺɸ; 

 4) ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʮʽʥʢʠ ʟʘʭʦʜʽʚ 

ʜʣʷ ʝʢʦʥʦʤʽʾ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ; 
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 5) ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʧʦʞʠʚʘʯʽʚ ʝʥʝʨʛʽʾ; 

 6) ʧʨʦʚʝʜʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʘʫʜʠʪʫ; 

 7) ʥʘʜʘʚʘʥʥʷ ʢʦʥʩʫʣʴʪʘʮʽʾ ʟ ʧʠʪʘʥʴ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʪʘʨʠʬʥʦʾ ʧʦʣʽ-

ʪʠʢʠ; 

 8) ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʘʚʪʦ-

ʤʘʪʠʟʫʚʘʪʠ ʾʾ; 

 9) ʚʤʽʥʥʷ ʜʝʪʘʣʴʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʪʦʢʠ ʝʥʝʨʛʽʾ; 

 10) ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ. 

 

5.3 ʈʽʯʥʘ ʝʢʦʥʦʤʽʷ ʝʥʝʨʛʽʾ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʟʘʭʦʜʽʚ 

 

ʈʦʟʨʘʭʫʻʤʦ ʨʽʯʥʫ ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʽʾ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʝʥʝʨʛʦ-

ʤʝʥʝʜʞʤʝʥʪʫ ʚ ʰʢʦʣʽ. 

ɿʘ ʜʘʥʠʤʠ 2016 ʨʦʢʫ ʰʢʦʣʘ ʩʧʦʞʠʚʘʻ 82000 ʢɺʪĿʛʦʜ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ 

291,726 ɻʢʘʣ ʪʝʧʣʦʪʠ ʥʘ ʦʧʘʣʝʥʥʷ. ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʪʘ ʧʨʘʢʪʠʢʘ ʧʽʜʪʚʝʨʜʞʫ-

ʶʪʴ, ʱʦ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʛʘʨʘʥʪʫʻʪʴʩʷ ʟʥʠʞʝʥ-

ʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ ʥʘ 5%. ɽʢʦʥʦʤʽʷ ʝʥʝʨʛʦʥʦʩʽʾʚ ʩʪʘʥʦʚʠʪʠʤʝ: 

- ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ: ʝʝ 82000 0,05 4100ʢɺʪ ʛʦʜ/ʨʽʢ.W = Ö = Ö  

- ʪʝʧʣʦʝʥʝʨʛʽʷ:    ʪʝ 291,726 0,05 14,58W = Ö =  ɻʢʘʣ. 

 

5.4 ʈʽʯʥʘ ʝʢʦʥʦʤʽʷ ʨʝʩʫʨʩʽʚ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʟʘʭʦʜʫ 

 

 ɺʠʟʥʘʯʠʤʦ ʩʢʽʣʴʢʠ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʪʠʤʝ ʝʢʦʥʦʤʽʷ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫ-

ʨʩʽʚ: 

- ʧʨʠ ʮʽʥʽ 1,75 ʛʨʥ ʟʘ 1 ʢɺʪĿʛʦʜ ʝʥʝʨʛʽʾ ʝʢʦʥʦʤʽʷ ʚʠʪʨʘʪ ʩʪʘʥʦʚʠʪʠʤʝ: 

 

ee 4100 1,75 7175ʛʨʥ/ʨʽʢ;E = Ö =   

 

- ʧʨʠ ʮʽʥʽ 1383,54 ʛʨʥ ʟʘ 1 ɻʢʘʣ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʦʪʨʠʤʘʻʤʦ ʝʢʦʥʦʤʽʶ: 
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ʪʝ 14,58 1383,54 20172,01E = Ö = ʛʨʥ./ʨʽʢ. 

 

5.5 ɺʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʚʚʝʜʝʥʥʷ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ 

 

ʇʝʨʝʜʙʘʯʘʻʤʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʰʢʦʣʽ ʧʦʩʘʜʠ ʝʥʝʨʛʦʤʝʥʝʜʞʝʨʘ ʟ ʤʽʩʷʯ-

ʥʦʶ ʟʘʨʦʙʽʪʥʦʶ ʧʣʘʪʦʶ 5000 ʛʨʥ, ʷʢʠʡ ʧʨʘʮʶʚʘʪʠʤʝ ʧʦ ʩʫʤʽʩʥʠʮʪʚʫ. ɼʦ 

ʦʙʦʚôʷʟʢʽʚ ʮʽʻʾ ʦʩʦʙʠ ʥʘʣʝʞʠʪʴ: ʩʢʣʘʜʘʥʥʷ ʦʙʣʽʢʫ ʧʦʪʦʢʽʚ ʝʥʝʨʛʽʾ ʚ ʫʩʪʘʥʦʚʽ, 

ʙʘʣʘʥʩʫ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʨʦʟʨʦʙʢʘ ʧʨʦʧʦʟʠʮʽʡ ʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʜʦʧʦ-

ʤʦʛʘ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʢʫʧʽʚʝʣʴ ʝʥʝʨʛʝʪʠʯʥʦ ʝʬʝʢʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

 

5.6 ɽʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʧʨʦʝʢʪʫ 

 

ʇʨʦʩʪʠʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʩʪʘʥʦʚʠʪʠʤʝ: 

ʂ
ʊ

ɽ
= , 

ʜʝ ʂ - ʢʘʧʽʪʘʣʴʥʽ ʟʘʪʨʘʪʠ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʫ; 

ɽ -  ʝʢʦʥʦʤʽʷ ʚʠʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. 

5000 12
2,9ʨʦʢʽʚ.

27347

ʂ

ɽ

Ö
= =   

ʆʩʢʽʣʴʢʠ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ ʪʨʽʰʢʠ ʙʽʣʴʰʝ ʨʦʢʫ, ʪʦ ʟʘʭʽʜ ʤʘʻ 

ʙʫʪʠ ʧʨʠʡʥʷʪʥʠʤ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ.  

 

ɺʧʣʠʚ ʟʘʭʦʜʽʚ ʥʘ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʟʥʠʞʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩ-

ʬʝʨʫ ʻ ʟʤʝʥʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʪʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʦ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʶ ʻ ʪʘʢʦʞ ʘʢʪʫʘʣʴʥʠʤ ʟ 

ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʱʦ ʦʙˇʨʫʥʪʦʚʫ-

ʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʝʢʦʥʦʤʽʾ  ʪʝʧʣʦʪʠ. 
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ɽʢʦʥʦʤʽʷ ʪʝʧʣʦʪʠ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ: 

ɿɽɿ ˉ1  -  ɽʊ1= 199,94 ɻʢʘʣ 

ɿɽɿ ˉ2  -  ɽʊ2= 17,19 ɻʢʘʣ 

ɿɽɿ ˉ3 -  ɽʊ3= 1,07 ɻʢʘʣ 

ɿʘʛʘʣʴʥʘ ʝʢʦʥʦʤʽʷ ʪʝʧʣʦʪʠ ʩʪʘʥʦʚʠʪʴ: 

ɽʊ×=ɽʊ1 + ɽʊ2 + ɽʊ3. 

ɽʊ× =199,94+17,19+1,07=218,2 ɻʢʘʣ = 714 ʢɺʪĿʛʦʜ/ʨʽʢ  

ɽʢʦʥʦʤʽʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ: 

ɿɽɿ ˉ1 -  ɽE1=25980 ʢɺʪĿʛʦʜ/ʨʽʢ 

ɿɽɿ ˉ2 - ɽE2=81,43 ʢɺʪĿʛʦʜ/ʨʽʢ 

ɿɽɿ ˉ3- ɽE3=1062 ʢɺʪĿʛʦʜ/ʨʽʢ 

ɿɽɿ ˉ4  ɽE4=3321,5ʢɺʪĿʛʦʜ/ʨʽʢ 

ɿʘʛʘʣʴʥʘ ʝʢʦʥʦʤʽʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ: 

ɽɽ×=ɽɽ1 + ɽɽ2 + ɽɽ3+ ɽɽ4. 

 

ɽɽ× =25980+81,43+1062+3321,5 = 30445 ʢɺʪĿʛʦʜ/ʨʽʢ 

 

ɿʘʛʘʣʴʥʘ ʝʢʦʥʦʤʽʷ ʝʥʝʨʛʽʾ ʩʢʣʘʜʘʪʠʤʝ: 

 

ɽɽ=ɽɽ× + ɽʊ×=714+30445 = 46007,67 ʢɺʪĿʛʦʜ/ʨʽʢ. 

ɿʘ ʜʘʥʠʤʠ ʄʽʥʝʥʝʨʛʦ ʋʢʨʘʾʥʠ ʩʝʨʝʜʥʽ ʚʠʢʠʜʠ ʧʨʠ ʚʠʨʦʙʣʝʥʥʽ 

1ʪʠʩ.ʢɺʪĿʛʦʜ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʩʪʘʥʦʚʣʷʪʴ: 

ɺʠʢʠʜʠ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ï 4,4 ʢʛ; 

ʆʢʠʩʫ ʚʫʛʣʝʮʶ ï 0,5 ʢʛ; 

ʆʢʠʩʣʽʚ ʘʟʦʪʫ ï 2,2 ʢʛ; 

ʆʢʠʩʣʽʚ ʩʽʨʢʠ ï 9,9 ʢʛ. 
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ʊʘʙʣʠʮʷ 5.1 ï ɿʤʝʥʰʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ 

ɺʠʜʠ ʚʠʢʠʜʽʚ ɿʘʛʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʟʘ ʨʽʢ 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ, ʢʛ 202,43 

ʆʢʠʩ ʚʫʛʣʝʮʶ, ʢʛ 23 

ʆʢʠʩʣʠ ʘʟʦʪʫ, ʢʛ 101,21 

ʆʢʠʩʣʠ ʩʽʨʢʠ, ʢʛ 455,47 

ɺʩʴʦʛʦ, ʢʛ 782,11 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʩʢʦʨʦʪʠʪʴ ʚʠʢʠʜʠ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘ 782,11 ʢʛ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʝ ʥʘ ʝʢʦ-

ʣʦʛʽʯʥʝ ʩʪʘʥʦʚʠʱʝ ʫ ʤʽʩʪʽ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʪʘʢʽ: 

 - ʛʘʨʘʥʪʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ 

ʣʶʜʝʡ; 

 - ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʪʘ ʚʠʜʦʚʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʪʘ ʮʽʣʽʩʥʦʩʪʽ ʧʨʠ-

ʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ; 

- ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʚʠʤʦʛ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʦʙʦʚôʷʟʢʦʚʽʩʪʴ ʜʦʜʝʨʞʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ,  ʣʽʤʽʪʽʚ ʪʘ ʥʦʨʤʘʪʠʚʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝ-

ʩʫʨʩʽʚ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ, ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʪʘ ʽʥʰʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

 - ʥʘʫʢʦʚʦ ʦʙʛʨʫʥʪʦʚʘʥʝ ʫʟʛʦʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣɹ-

ʥʠʭ ʽʥʪʝʨʝʩʽʚ ʩʫʩʧʽʣʴʩʪʚʘ ʥʘ ʦʩʥʦʚʽ ʧʦʻʜʥʘʥʥʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʥʘʥʴ   ʝʢʦ-

ʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ, ʧʨʠʨʦʜʥʠʭ  ʽ  ʪʝʭʥʽʯʥʠʭ  ʥʘʫʢ  ʪʘ  ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʥʘʚ-

ʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

 - ʜʝʤʦʢʨʘʪʠʟʤ   ʧʨʠ  ʧʨʠʡʥʷʪʪʽ  ʨʽʰʝʥʴ,  ʨʝʘʣʽʟʘʮʽʷ  ʷʢʠʭ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʬʦʨʤʫʚʘʥʥʷ ʫ ʥʘʩʝʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʚʽʪʦʛʣʷʜʫ; 

 - ʩʪʷʛʥʝʥʥʷ ʧʣʘʪʠ ʟʘ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠ-

ʱʘ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʢʦʤʧʝʥʩʘʮʽʷ ʰʢʦʜʠ, ʟʘʧʦʜʽʷʥʦʾ 
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ʧʦʨʫʰʝʥʥʷʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠ-

ʱʘ; 

- ʩʪʷʛʥʝʥʥʷ ʧʣʘʪʠ ʟʘ ʩʧʝʮʽʘʣʴʥʝ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ;  

   - ʦʭʦʨʦʥʘ ʧʨʠʨʦʜʠ, ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʙʘʛʘʪʩʪʚʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

- ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ 

ʦʩʥʦʚʽ ʰʠʨʦʢʦʛʦ ʤʽʞʜʝʨʞʘʚʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ.  
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6 ʈʆɿʈʆɹʂɸ ʉʊɸʈʊɸʇ ʇʈʆɽʂʊʋ 

 

6.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʽʜʝʾ ʩʪʘʨʪʘʧ ï ʧʨʦʝʢʪʫ 

 

ʉʪʘʨʪʘʧ ʘʙʦ ʩʪʘʨʪʘʧ-ʢʦʤʧʘʥʽʷ - ʢʦʤʧʘʥʽʷ ʟ ʢʦʨʦʪʢʦʶ ʽʩʪʦʨʽʻʶ ʦʧʝʨʘ-

ʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʗʢ ʧʨʘʚʠʣʦ, ʪʘʢʽ ʢʦʤʧʘʥʽʾ ʩʪʚʦʨʝʥʽ ʥʝʜʘʚʥʦ, ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʘʙʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʠʥʢʽʚ.  

ʊʝʨʤʽʥ ʩʪʘʨʪʘʧ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʩʽʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ. ɺʩʽ ʫʩʧʽʰʥʽ 

ʩʪʘʨʪʘʧʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʥʘ ʩʝʨʚʽʩʘʭ, ʧʦʩʣʫʛʠ ʪʘ 

ʧʨʦʜʫʢʪʘʭ, ʷʢʠʭ ʨʘʥʽʰʝ ʥʝ ʽʩʥʫʚʘʣʦ ʚʟʘʛʘʣʽ. ʊʽ ʩʪʘʨʪʘʧʠ ʷʢʽ ʧʨʦʩʪʦ ʪʨʘʥʩʬʦʨ-

ʤʫʶʪʴ ʷʢʫʩʴ ʽʜʝʶ, ʧʦʢʨʘʱʫʶʪʴ ʽʩʥʫʶʯʽ ʧʨʦʜʫʢʪʠ ʽ ʧʦʜʽʙʥʝ, ʥʘ 99% ʧʨʠʨʝʯʝʥʽ 

ʥʘ ʧʨʦʚʘʣ. 

ʂʦʣʠ ʣʶʜʠ ʧʦʯʠʥʘʶʪʴ ʨʦʟʫʤʽʪʠ ʱʦ ʪʘʢʝ ʩʪʘʨʪʘʧʠ, ʷʢʽ ʧʨʠʙʫʪʢʠ ʚʦʥʠ 

ʤʦʞʫʪʴ ʦʙʽʮʷʪʠ, ʫ ʙʘʛʘʪʴʦʭ ʟ'ʷʚʣʷʻʪʴʩʷ ʙʘʞʘʥʥʷ ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʥʠʭ. ɯʩʥʫʻ ʙʘʛʘ-

ʪʦ ʨʽʟʥʠʭ ʙʽʨʞ ʩʪʘʨʪʘʧʽʚ, ʩʝʨʚʽʩʽʚ ʟ ʧʦʰʫʢʫ ʩʪʘʨʪʘʧʘ ʽ ʱʝ ʙʽʣʴʰ ʧʦ ʾʭ ʩʪʚʦʨʝʥ-

ʥʶ. ɯʩʥʫʶʪʴ ʪʘʢ ʩʘʤʦ ʢʦʤʧʘʥʽʾ ʷʢʽ ʯʝʢʘʶʪʴ ʧʨʦʧʦʟʠʮʽʡ ʽ ʩʘʤʽ ʨʦʟʰʫʢʫʶʪʴ ʩʪʘ-

ʨʪʘʧʠ, ʪʘʢ ʤʦʣʦʜʦʾ ʢʦʤʧʘʥʽʾ ʟ ʥʦʚʦʶ ʽʜʝʻʶ ʢʦh ʪʫʻ ʚʩʴʦʛʦ ʣʠʰʝ ʦʧʠʩʘʪʠ ʩʚʽʡ 

ʧʣʘʥ, ʩʚʦʶ ʽʜʝʶ ʚ ʧʝʚʥʽʡ ʬʦʨʤʽ ʪʘ ʨʦʟʽʩʣʘʪʠ ʾʾ ʧʦ ʧʦʜʽʙʥʠʤ ʙʽʨʞ ʽ ʦʯʽʢʫʚʘʪʠ 

ʩʚʦʾʭ ʽʥʚʝʩʪʦʨʽʚ. 

ʉʪʘʨʪʘʧʠ ʩʪʘʣʠ ʮʽʣʦʶ ʽʥʜʫʩʪʨʽʻʶ, ʚʝʣʠʯʝʟʥʠʤ ʽʥʚʝʩʪʠʮʽʡʥʠʤ ʩʝʢʪʦʨʦʤ. 

ɯʥʪʝʨʝʩ ʜʦ ʮʴʦʛʦ ʥʝ ʙʫʜʝ ʟʛʘʩʘʪʠ, ʘ ʪʽʣʴʢʠ ʨʦʩʪʠ, ʷʢ ʜʦ ʚʩʴʦʛʦ ʥʦʚʦʛʦ ʽ ʥʦʚʠʭ 

ʽʜʝʡ ʘʚʪʦʨʽʚ ʽ ʟʘʩʥʦʚʥʠʢʽʚ ʢʦʤʧʘʥʽʡ. ɸʣʝ ʱʦʙ ʨʦʟʫʤʽʪʠ ʧʦʚʥʫ ʢʘʨʪʠʥʫ, ʪʨʝʙʘ 

ʩʢʘʟʘʪʠ ʱʦ ʟʘ ʩʪʘʪʠʩʪʠʢʦʶ 70% ʩʪʘʨʪʘʧʽʚ ʧʨʠʧʠʥʷʶʪʴ ʩʚʦʶ ʨʦʙʦʪʫ ʚʞʝ ʚ ʧʝ-

ʨʰʠʡ ʨʽʢ ʽ ʫʩʧʽʰʥʠʤʠ ʩʪʘʶʪʴ ʪʽʣʴʢʠ 5-10% ʢʦʤʧʘʥʽʡ. ɸʣʝ ʩʘʤʝ ʮʽ 5-10% ʜʘʁ ʪʴ 

ʚʝʣʠʯʝʟʥʠʡ ʧʨʠʙʫʪʦʢ ʩʚʦʾʤ ʽʥʚʝʩʪʦʨʘʤ, ʷʢʘ ʤʦʞʝ ʟ ʣʝʛʢʽʩʪʶ ʧʝʨʝʢʨʠʪʠ ʟʙʠʪʢʠ 

ʥʝʚʜʘʣʠʭ ʚʢʣʘʜʝʥʴ 

ʌʫʥʢʮʽʷ ʘʥʘʣʽʟʫ ʩʧʦʞʠʚʘʥʥʷ ʜʘʻ ʝʥʝʨʛʦʤʝʥʝʜʞʝʨʘʤ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʟʦ-

ʨʦʛʦ ʦʛʣʷʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʣʝʛ-

ʢʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ "ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ" ʙʫʜʚʣʽ ʪʘ ʫʩʫʥʫʪʠ ʾʭ. 
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6.2 ʈʝʟʶʤʝ ʧʨʦʝʢʪʫ 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʚʦʜʠʪʠ ʨʦʟʨʘʭʫʥʦʢ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʩʠʩʪʝʤʠ ʚʝʥʪʠ-

ʣʷʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʝʢʫʧʝʨʘʮʽʾ, ʱʦ ʟʥʠʟʠʪʴ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʨʝʙʠ 

ʙʫʜʽʚʣʽ, ʪʘ ʧʦʢʨʘʱʠʪʴ ʧʦʢʘʟʥʠʢʠ ʙʫʜʽʚʣʽ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʛʨʦʤʘʜʩʴʢʽʩʪʴ ʙʽʣʴʰʝ ʫʩʚʽʜʦʤʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʟʘʭʠʩʪʫ ʷʢ 

ʢʣʽʤʘʪʫ, ʪʘʢ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʦʙʥʠʮʪʚʦ ʝʢʦʣʦ-

ʛʽʯʥʦ ʯʠʩʪʦʾ ʝʥʝʨʛʽʾ ʪʘ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʻ ʘʢʪʫʘʣʴʥʠʤʠ.  

 

6.3 ɸʥʘʣʽʟ ʽʜʝʾ ʧʨʦʝʢʪʫ  

 

ɺ ʪʘʙʣʠʮʽ 6.1 ï ʘʥʘʣʽʟ ʽʜʝʾ ʧʨʦʝʢʪʫ, ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʽʜʝʾ ʪʘ ʥʘʧʨʷʤʢʠ, ʘ 

ʪʘʢʦʞ ʚʠʛʦʜʘ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʇʨʦʚʝʜʝʥʥʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ ʜʦʧʦʤʦʞʝ ʟʥʠʟʠʪʠ ʝʥʝʨʛʝ-

ʪʠʯʥʽ ʧʦʪʨʝʙʠ, ʧʦʢʨʘʱʠʪʠ ʥʦʨʤʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʙʫʜʽʚʣʽ. ɺ ʥʘʩʣʽʜʦʢ ʮʴʦʛʦ 

ʟʥʠʟʷʪʴʩʷ ʢʦʰʪʠ ʥʘ ʝʥʝʨʛʦʨʝʩʫʨʩʠ, ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʥʘ ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʽʥ-

ʰʽ ʟʘʭʦʜʠ ʜʣʷ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ʊʘʢʦʞ ʟʤʝʥʰʠʪʴʩʷ ʯʘʩʪʢʘ ʉʆ2 ʚ ʢʘʙʽʥʝʪʘʭ, 

ʱʦ ʟʤʝʥʰʠʪʴ ʨʠʟʠʢ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʘ ʧʦʢʨʘʱʠʪʴ ʚʥʫʪʨʽʰʥʽʡ ʩʪʘʥ ʜʽʪʝʡ 

 

ʊʘʙʣʠʮʷ 6.1 ï ɸʥʘʣʽʟ ʽʜʝʾ ʧʨʦʝʢʪʫ 

ɿʤʽʩʪ ʽʜʝʾ 
ʅʘʧʨʷʤʢʠ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ 
ɺʠʛʦʜʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʩʠʩʪʝʤʠ 

ʚʝʥʪʠʣʷʮʽʾ, ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʾʾ ʧʦʢʨʘʱʝʥʥʷ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʘʤʠ ʫ ʙʫʜʽ-

ʚʣʽ. 

ʅʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ 

ʎʽʥʠ ʥʘ ʝʥʝʨʛʦʨʝʩʫʨʩʠ ʟʨʦʩ-

ʪʘʶʪʴ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʨʽ-

ʰʝʥʥʶ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘ ʦʧʪʠʤʽʟʫ-

ʚʘʪʠ ʩʚʦʻ ʚʥʫʪʨʽʰʥʻ ʩʧʦʞʠ-

ʚʘʥʥʷ, ʘ ʦʪʞʝ, ʽ ʜʦʩʷʛʪʠ ʨʦ-

ʟʫʤʥʦʾ ʝʢʦʥʦʤʽʾ ʢʦʰʪʽʚ. 

ɼʝʨʞʘʚʥʽ ʩʫʙʩʠʜʽʾ ʪʘ ʧʦʜʘʪ-

ʢʦʚʽ ʧʽʣʴʛʠ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠ 

ʜʦʜʘʪʢʦʚʽ ʬʥ̔ʘʥʩʦʚʽ ʩʪʠʤʫʣʠ 

ʥʘ ʥʘʮʽʦʥʘʣʥɹʦʤʫ ʨʽʚʥʽ. 

 



97 

 

 

ɺʠʭʦʜʷʯʠ ʟ ʪʘʙʣʠʮʽ, ʤʦʞʝ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ, ʱʦ ʥʘʧʨʷʤ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʮʝ, ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ, ʷʢʽ ʟʤʦʞʫʪʴ ʧʦʯʘʪʠ ʝʢʦʥʦʤʠʪʠ ʢʦʰʪʠ ʥʘ ʪʝ-

ʧʣʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

4 ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʜʝʾ ʧʨʦʝʢʪʫ   

ɺ ʪʘʙʣʠʮʽ 6.2 ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽʜʝʾ ʧʨʦʝʢʪʫ, ʥʘʚʝʜʝʥʦ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ 

ʩʪʦʨʦʥʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʡʙʣʠʞʯʠʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ 

ʊʘʙʣʠʮʷ 6.2 ï ɺʠʟʥʘʯʝʥʥʷ ʩʠʣʴʥʠʭ, ʩʣʘʙʢʠʭ ʪʘ ʥʝʡʪʨʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʽʜʝʾ ʧʨʦʝʢʪʫ 

ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʽʜʝʾ 

(ʧʦʪʝʥʮʽʡʥʽ) ʪʦʚʘʨʠ/ʢʦʥʮʝʧʮʽʾ ʢʦʥʢʫʨʝʥʪʽʚ 

W
 
(
ʩ
ʣ
ʘ
ʙ
ʢ
ʘ
 
ʩ
ʪ
ʦ
ʨ
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ʥ
ʘ
)

 

N
 
(
ʥ
ʝ
ʡ
ʪ
ʨ
ʘ
ʣ
ʴ
ʥ
ʘ
 
ʩ
ʪ
ʦ
ʨ
ʦ
ʥ
ʘ
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S
 
(
ʩ
ʠ
ʣ
ʴ
ʥ
ʘ
 
ʩ
ʪ
ʦ
ʨ
ʦ
ʥ
ʘ
)

 

ʄʽʡ  

ʧʨʦʝʢʪ 
ʂʦʥʢʫʨʝʥʪ 1 ʂʦʥʢʫʨʝʥʪ 2 ʂʦʥʢʫʨʝʥʪ 3 

ɼʦʩʪʫʧʥʽʩʪʴ ʩʢʣʘ-

ʜʦʚʠʭ ʟʘʧʨʦʧʦʥʦ-

ʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ ʇʦʤʽʨʥʘ ʉʝʨʝʜʥʷ 

 

+ 

 

ʊʨʠʚʘʣʽʩʪʴ ʚʠʢʦ-

ʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ, 

ʨʦʙ.ʜʥʽʚ 

ɺʩʪʘʥʦʚ-

ʣʝʥʥʷ ʧʝʨ̔-

ʦʜʠʟʘʮʽʾ ʟʘ 

ʙʘʞʘʥʥʷʤ 

ʆʙʤʝʞʝʥʠʡ 

ʚʠʙʽʨ ʧʝʨʽʦ-

ʜʠʟʘʮʽʾ 

ʆʙʤʝʞʝʥʠʡ 

ʚʠʙʽʨ ʧʝʨʽʦ-

ʜʠʟʘʮʽʾ 

14   + 

ɺʘʨʪʽʩʪʴ. ʊʠʩ ʛʨʥ. ʉʝʨʝʜʥʷ ʇʦʤʽʨʥʘ ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ   + 

 

 

6.5 ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʘʫʜʠʪ ʽʜʝʾ ʧʨʦʝʢʪʫ  

ʇʨʦʚʦʜʠʪʴʩʷ ʘʫʜʠʪ ʪʝʭʥʦʣʦʛʽʾ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ 

ʽʜʝʶ ʧʨʦʝʢʪʫ (ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʪʦʚʘʨʫ, ʥʘʜʘʥʥʷ ʧʦʩʣʫʛʠ). 
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ʊʘʙʣʠʮʷ 6.3 ï ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʘʫʜʠʪ ʽʜʝʾ ʧʨʦʝʢʪʫ 

ɯʜʝʷ ʧʨʦʝʢʪʫ 
ʊʝʭʥʦʣʦʛʽʾ ʾʾ ʨʝʘʣʽ-

ʟʘʮʽʾ 

ʅʘʷʚʥʽʩʪʴ ʪʝʭʥʦʣʦ-

ʛʽʡ 

ɼʦʩʪʫʧʥʽʩʪʴ ʪʝʭʥʦ-

ʣʦʛʽʡ 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦ-

ʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ, 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʾʾ ʧʦ-

ʢʨʘʱʝʥʥʷ ʜʣʷ ʝʬʝʢ-

ʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʝʥʝʨʛʦʨʝʩʫʨʩʘʤʠ ʫ 

ʙʫʜʽʚʣʽ. 

ɿʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠ-

ʮʽʡ 
ʅʘʷʚʥʘ ɼʦʩʪʫʧʥʘ 

 

6.6 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʪʝʥʮʽʡʥʠʭ ʩʧʦʞʠʚʘʯʽʚ 

 

ɺʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʪʝʥʮʽʡʥʦʛʦ ʩʧʦʞʠʚʘʯʘ ʧʨʦʝʢʪʫ ʧʦʢʘʟʘʥʘ 

ʚ ʪʘʙʣʠʮʽ 6.4 

 

ʊʘʙʣʠʮʷ 6.4 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʪʝʥʮʽʡʥʦʛʦ ʩʧʦʞʠʚʘʯʘ 

ʇʦʪʨʝʙʘ, ʱʦ ʬʦ-

ʨʤʫʻ ʨʠʥʦʢ 

ʎʽʣʴʦʚʘ ʘʫʜʠʪʦ-

ʨʽʷ (ʮʽʣʴʦʚʽ ʩʝʛ-

ʤʝʥʪʠ ʨʠʥʢʫ) 

ɺʽʜʤʽʥʥʦʩʪʽ ʫ 

ʧʦʚʝʜʽʥʮʽ ʨʽʟʥʠʭ 

ʧʦʪʝʥʮʽʡʥʠʭ ʮʽ-

ʣʴʦʚʠʭ ʛʨʫʧ ʢʣʽ-

ʻʥʪʽʚ 

ɺʠʤʦʛʠ ʩʧʦʞʠʚʘʯʽʚ ʜʦ 

ʪʦʚʘʨʫ 

ʇʦʪʨʝʙʘ ʚ ʝʢʦ-

ʥʦʤʽʾ ʝʥʝʨʛʦʨʝ-

ʩʫʨʩʽʚ 

ʅʘʚʯʘʣʴʥʽ ʟʘʢʣʘ-

ʜʠ 

 

ʉʧʦʞʠʚʘʯʽ ʟʘʮʽ-

ʢʘʚʣʝʥʽ ʝʢʦʥʦ-

ʤʠʪʠ ʚʣʘʩʥʽ ʢʦ-

ʰʪʠ. 

1) ʃʝʛʢʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʠ-

ʩʪʝʤʠ; 

2) ʈʝʤʦʥʪʦ- ʧʨʠʜʘʪʥʽʩʪʴ; 

3) ʆʢʫʧʥʽʩʪʴ ʚ ʥʘʡʢʦʨʦʪ-

ʰʽ ʩʪʨʦʢʠ; 

4) ʅʘʜʽʡʥʽʩʪʴ 

5) ɼʦʚʛʦʚʽʯʥʽʩʪʴ 6) ɺʠʩʦ-

ʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

 

6.7 SWOT-ʘʥʘʣʽʟ ʧʨʦʝʢʪʫ 

 

ʇʝʨʝʣʽʢ ʩʠʣʴʥʠʭ ʪʘ ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʫ ʥʘʚʝʜʝʥʠʡ ʚ ʪʘʙʣʠʮʽ 5.5 
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ʊʘʙʣʠʮʷ 6.5 ʇʝʨʝʣʽʢ ʩʠʣʴʥʠʭ ʪʘ ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʫ 

ʉʠʣʴʥʽ ʩʪʦʨʦʥʠ: 

¶ ʽʥʚʝʩʪʠʮʽʡʥʘ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʧʽʜʧ-

ʨʠʻʤʩʪʚʘ; 

¶ ʟʚʘʞʝʥʘ ʮʽʥʦʚʘ ʧʦʣʽʪʠʢʘ; 

¶ ʚʨʘʭʫʚʘʥʥʷ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ 

ʉʣʘʙʢʽ ʩʪʦʨʦʥʠ: 

¶ ʯʘʩʪʢʘ ʨʠʥʢʫ; 

¶ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʨʝʢʣʘʤʥʦʾ ʧʦʣʽʪʠ-

ʢʠ; 

¶ ʦʨʛʘʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʢʦʤʫʥʽʢʘʮʽʡ 

ʄʦʞʣʠʚʦʩʪʽ: 

¶ ʣʽʮʝʥʟʦʚʘʥʝ ʚʠʨʦʙʥʠʮʪʚʦ, 

¶ ʟʤʝʥʰʝʥʥʷ ʧʦʜʘʪʢʽʚ ʥʘ ʜʘʥʠʡ ʚʠʜ 
ʜʽʷʣʴʥʦʩʪʽ, 

¶ ʪʝʭʥʽʯʥʽ ʢʦʥʬʝʨʝʥʮʽʾ ʪʘ ʚʠʩʪʘʚʢʠ, 

¶ ʩʦʮʽʘʣʴʥʦ- ʢʫʣʴʪʫʨʥʽ, ʨʦʟʰʠʨʝʥʥʷ 

ʢʣʽʻʥʪʩʴʢʦʾ ʙʘʟʠ, ʚʠʭʽʜ ʥʘ ʤʽʞʥʘ-

ʨʦʜʥʠʡ ʨʠʥʦʢ 

ɿʘʛʨʦʟʠ: 

¶ ʢʦʥʢʫʨʝʥʮʽʷ, 

¶ ʽʥʬʣʷʮʽʷ, 

¶ ʩʢʣʘʜʥʽʩʪʴ ʥʘʙʦʨʫ ʢʣʽʻʥʪʩʴʢʦʾ ʙʘʟʠ, 

¶ ʩʦʮʽʘʣʴʥʽ, 

¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʝʨʪʠʬʽʢʘʮʽʾ ʦʙʣʘʜ-

ʥʘʥʥʷ 

 

6.8 ʆʮʽʥʢʘ ʨʠʟʠʢʽʚ ʧʨʦʝʢʪʫ 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ SWOT-ʘʥʘʣʽʟʫ ʚʠʜʽʣʷʶʪʴʩʷ ʥʘʡʟʘʛʨʦʟʣʠʚʽʰʽ (ʥʝ 

ʙʽʣʴʰʝ 5- ʪʠ), ʷʢʠʤʠ ʥʝʦʙʭʽʜʥʦ ʫʧʨʘʚʣʷʪʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʫ 

ʩʪʘʣʘ ʤʦʞʣʠʚʦʶ. ɽʢʩʧʝʨʪʥʠʤ ʰʣʷʭʦʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʨʠʟʠʢʫ ʧʦʢʘ-

ʟʘʥʽ ʚ ʪʘʙʣʠʮʽ 5.6 

ʊʘʙʣʠʮʷ 6.1 ï ʌʘʢʪʦʨʠ ʟʘʛʨʦʟ 

ˉ 

ʧ/ʧ 
ʌʘʢʪʦʨ ɿʤʽʩʪ ʟʘʛʨʦʟʠ ʄʦʞʣʠʚʘ ʨʝʘʢʮʽʷ ʢʦʤʧʘʥʽʾ 

1 ʂʦʥʢʫʨʝʥʮʽʷ ʄʦʞʣʠʚʠʡ ʚʠʭʽʜ ʢʦʥʢʫ-

ʨʝʥʪʘ ʥʘ ʨʠʥʦʢ ʟ ʢʨʘʱʦʶ 

ʧʨʦʜʫʢʮʽ̒  ʁ

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ. 

2 ɽʢʦʥʦʤʽʯʥʠʡ ʄʦʞʣʠʚʝ ʟʨʦʩʪʘʥʥʷ ʨʽʚ-

ʥʷ ʽʥʬʣʷʮʽʾ 

ʇʦʰʫʢ ʥʦʚʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʟʙʽ-

ʣʴʰʝʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ. 

3 ʉʦʮʽʘʣʴʥʠʡ ʇʦʢʫʧʮʽ ʤʦʞʫʪʴ ʚʠʤʘʛʘ-

ʪʠ ʙʽʣʴʰʦʛʦ ʚʽʜ ʧʨʦʜʫʢʪʫ 

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʜʫʢʪʫ, ʡʦʛʦ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

ɿ ʧʨʦʚʝʜʝʥʦʛʦ ʚʠʱʝ ʦʧʠʩʫ ʽ ʘʥʘʣʽʟʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʩʠʩ-

ʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 
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ɺ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ, ʦʩʢʽʣʴʢʠ ʥʘʷʚ-

ʥʠʡ ʧʦʧʠʪ, ʜʠʥʘʤʽʢʘ ʨʠʥʢʫ, ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʥʘ ʨʠʥʢʫ. ɺʘʛʦʤʦʶ ʧʝʨʝʚʘʛʦʶ ʪʘ-

ʢʦʾ ʩʠʩʪʝʤʠ ʻ ʥʝʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ, ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʘʤʠ, ʘ ʪʘʢʦʞ ʜʦʩʪʫʧʥʽʩʪʴ 

ʥʘ ʨʠʥʢʫ ʪʘ ʧʨʦʩʪʦʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʥʘ ʩʴʦ-

ʛʦʜʥʽʰʥʽʡ ʜʝʥʴ. ʊʘʢʦʞ ʻ ʧʝʨʩʧʝʢʪʠʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟ ʦʛʣʷʜʫ ʥʘ ʧʦʪʝʥʮʽʡʥʽ 

ʛʨʫʧʠ ʢʣʽʻʥʪʽʚ, ʙʘʨôʻʨʠ ʚʭʦʜʞʝʥʥʷ, ʩʪʘʥ ʢʦʥʢʫʨʝʥʮʽʾ, ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞ-

ʥʽʩʪʴ ʧʨʦʝʢʪʫ. 
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ɺʀʉʅʆɺʂʀ 

 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʥʘʤ ʚʜʘʣʦʩʷ ʟʥʠʟʠʪʠ 

ʩʧʦʞʠʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʽʡ ʝʥʝʨʛʽʾ, ʘ ʦʪʞʝ ʽ ʟʘʦʱʘʜʠʪʠ ʟʥʘʯʥʫ ʩʫʤʫ 

ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ: 

 

ʊʘʙʣʠʮʷ ï ɿʘʭʦʜʠ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 

ʄɽɿ 
ɿʘʦʱʘʜʞʝʥʘ 

ʝʥʝʨʛʽʷ 

ɺʘʨʪʽʩʪʴ ʟʘ-

ʦʱʘʜʞʝʥʴ 

ʛʨʥ. 

ʊʝʨʤʽʥ 

ʦʢʫʧʥʦʩʪʽ, 

ʨʦʢʽʚ 

 ɻʢʘʣ   

ɿʘʤʽʥʘ ʚʽʢʦʥ 17,9 23783 20,6 

ʋʪʝʧʣʝʥʥʷ ʩʪʽʥ 199,4 276824 5,2 

ʋʣʘʰʪʫʚʘʥʥʷ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ 

ʨʝʬʣʝʢʪʦʨʘ 
1,07 1480,38 1,8 

ʆʯʠʩʪʢʘ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 64,461 - - 

 ʢɺʪĀʛʦʜ   

ɿʘʤʽʥʘ ʣʘʤʧ ʨʦʟʞʘʨʶʚʘʥʥʷ ʥʘ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ  
25980,48 51181,54 0,5 

ɿʘʤʽʥʘ ʩʪʘʨʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʧʣʠʪ ʚ 

ʭʘʨʯʦʙʣʦʮʽ 
3321,5 6543,35 1.61 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʨʫʭʫ 1062,92 1838,3 0,61 

ʏʠʱʝʥʥʷ ʩʚʽʪʠʣʴʥʠʢʽʚ 81,43 160,41 0,6 

 

ɿʘʛʘʣʴʥʘ ʩʫʤʘ  ʟʘʦʱʘʜʞʝʥʴ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʩʢʣʘʜʝ 282,8 ɻʢʘʣ, ʝʣʝʢʪ-

ʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ï 30446 ʢɺʪĀʛʦʜ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʩʫʤʘ ʟʘʦʱʘʜʞʝʥʴ ʩʢʣʘʜʝ ï 

361810,98 ʛʨʥ. ʉʝʨʝʜʥʽʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 4,4 ʨʦʢʠ, ʱʦ ʻ 

ʛʘʨʥʠʤ ʧʦʢʘʟʥʠʢʦʤ.  
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