
 

 

ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

ʅɸʎɯʆʅɸʃʔʅʀʁ ɸɺɯɸʎɯʁʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

 

 

ʂʘʬʝʜʨʘ ʧʨʠʢʣʘʜʥʦʾ ʤʝʭʘʥʽʢʠ ʪʘ ʽʥʞʝʥʝʨʽʾ ʤʘʪʝʨʽʘʣʽʚ 

 

ɼʆʇʋʉʊʀʊʀ ɼʆ ɿɸʍʀʉʊʋ 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ  

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

                      ʆʢʩʘʥʘ ʄɯʂʆʉʗʅʏʀʂ 

ç21è ʛʨʫʜʥʷ 2023 ʨ. 

 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʨʦʙʦʪʘ 

 

 

ɺʀʇʋʉʂʅʀʂɸ ʆʉɺɯʊʅʔʆ-ʂɺɸʃɯʌɯʂɸʎɯʁʅʆɻʆ ʉʊʋʇɽʅʗ 

ñʄɸɻɯʉʊʈò 

 

 

ʊʝʤʘ: ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ 

ʜʝʨʞʘʚʥʽʡ ʘʚʽʘʮʽʾ ʋʢʨʘʾʥʠ  

 

 

ɺʠʢʦʥʘʚʝʮʴ:                                                                ʅʘʟʘʨʽʡ ɹɽʈɽɿɯɺʉʔʂʀʁ 

 

ʂʝʨʽʚʥʠʢ:    ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ                                     ʆʢʩʘʥʘ ʄɯʂʆʉʗʅʏʀʂ 

 

ʂʦʥʩʫʣʴʪʘʥʪʠ ʟ ʦʢʨʝʤʠʭ ʨʦʟʜʽʣʽʚ ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ: 

 

ʨʦʟʜ. ñʆʭʦʨʦʥʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘò               ɺʦʣʦʜʠʤʠʨ ʄɽʃʔʅʀʂ  

 

 

 

ʅʦʨʤʦʢʦʥʪʨʦʣʝʨ:  ʆʢʩʘʥʘ ʄɯʂʆʉʗʅʏʀʂ          

 

 

 

 

 

 

 

 

ʂʀɰɺ 2023 

  



 

 

ʅɸʎɯʆʅɸʃʔʅʀʁ ɸɺɯɸʎɯʁʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

ɸʝʨʦʢʦʩʤʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ 

 

ʂʘʬʝʜʨʘ ʧʨʠʢʣʘʜʥʦʾ ʤʝʭʘʥʽʢʠ ʪʘ ʽʥʞʝʥʝʨʽʾ ʤʘʪʝʨʽʘʣʽʚ 

 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 152. çʄʝʪʨʦʣʦʛʽʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘè 

ʆʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ ʧʨʦʛʨʘʤʘ çʗʢʽʩʪʴ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʷè
 

                          
 

ɿɸʊɺɽʈɼɾʋʖ 

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

            ʆʢʩʘʥʘ ʄɯʂʆʉʗʅʏʀʂ 

 ñ05ò ʞʦʚʪʥʷ  2023 ʨ. 

 

 

ɿɸɺɼɸʅʅʗ 

ʥʘ ʚʠʢʦʥʘʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ  

 

 ʅʘʟʘʨʽʡ ɹʝʨʝʟʽʚʩʴʢʠʡ 

 

1. ʊʝʤʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ çʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʘʣʠʚʥʦ-

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʜʝʨʞʘʚʥʽʡ ʘʚʽʘʮʽʾ ʋʢʨʘʾʥʠè ʟʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ 

ʨʝʢʪʦʨʘ ˉ 2035/ʩʪ ʚʽʜ 05.10.2023 ʨʦʢʫ 

2. ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ: ʟ 02 ʞʦʚʪʥʷ ʧʦ 31 ʛʨʫʜʥʷ 2023 ʨʦʢʫ 

3. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʦ ʨʦʙʦʪʠ: ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʘʣʴʥʦ-ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽʩʥʽ ʽ ʢʽʣʴʢʽʩʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʪʘʥʜʘʨʪʠ 

ʦʮʽʥʢʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʧʨʠʩʪʨʦʾ ʜʣʷ ʪʨʠʙʦʜʽʘʛʥʦʩʪʠʢʠ. 

4. ɿʤʽʩʪ ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ: ɺʩʪʫʧ. ʈʦʟʜʽʣ 1. ʇʽʜʚʠʱʝʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʰʣʷʭʦʤ ʤʦʥʽʪʦʨʠʥʛʫ 

ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʦʟʜʽʣ 2. ʄʝʪʦʜʠ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʘʚʽʘʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʈʦʟʜʽʣ 3. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʜʝʨʞʘʚʥʽʡ ʘʚʽʘʮʽʾ ʋʢʨʘʾʥʠ. 

ʈʦʟʜʽʣ 4. ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʧʝʨʝʨʦʙʢʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

5. ʇʝʨʝʣʽʢ ʦʙʦʚ'ʷʟʢʦʚʦʛʦ ʛʨʘʬʽʯʥʦʛʦ (ʽʣʶʩʪʨʘʪʠʚʥʦʛʦ) ʤʘʪʝʨʽʘʣʫ:  

1. ɺʩʪʫʧ 2. ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 3. ɺʟʘʻʤʦʟʚ`ʷʟʦʢ ʥʘʜʽʡʥʦʩʪʽ 

ʤʘʱʝʥʥʷ ʪʘ ʨʝʩʫʨʩʫ ʤʝʭʘʥʽʟʤʽʚ 4. ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ 

ʘʚʽʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠ 5. ɯʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʘʚʽʘʮʽʡʥʠʭ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 6. ʇʦʨʷʜʦʢ ʦʮʽʥʢʠ ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 7. ʎʝʥʪʨʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʫ ʜʝʨʞʘʚʥʽʡ ʘʚʽʘʮʽʾ ʋʢʨʘʾʥʠ 



 

 

6. ʂʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ-ʛʨʘʬʽʢ 

 ̄
ʧ/ʧ 

ɿʘʚʜʘʥʥʷ 
ʊʝʨʤʽʥ 
ʚʠʢʦʥʘʥʥʷ 

ɺʽʜʤʽʪʢʘ ʧʨʦ 
ʚʠʢʦʥʘʥʥʷ 

1. 

ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʣʽʪʝʨʘʪʫʨʦʶ ʪʘ 

ʩʬʦʨʤʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ. 

2.10-12.10 

2023 
 

2. ʅʘʧʠʩʘʪʠ ʚʩʪʫʧ  
13.10-25.10 

2023 
 

3. ʈʦʟʨʦʙʠʪʠ ʨʦʟʜʽʣ 1 
26.10-12.11 

2023 
 

4. ʈʦʟʨʦʙʠʪʠ ʨʦʟʜʽʣ 2 
13.11-23.11 

2023 
 

5. ʈʦʟʨʦʙʠʪʠ ʨʦʟʜʽʣʠ 3 ʪʘ 4 
24.11-15.12 

2023 
 

6. ʉʬʦʨʤʫʣʶʚʘʪʠ ʚʠʩʥʦʚʢʠ ʧʦ ʨʦʙʦʪʽ. 
16.12-19.12 

2023 
 

7. 
ʆʬʦʨʤʠʪʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʫ ʨʦʙʦʪʫ ʪʘ 

ʟʜʘʪʠ ʥʘ ʨʝʮʝʥʟʽʶ. 

20.12-21.12 

2023 
 

 

7. ʂʦʥʩʫʣʴʪʘʥʪʠ ʟ ʦʢʨʝʤʠʭ ʨʦʟʜʽʣʽʚ 

ʈʦʟʜʽʣ 
ʂʦʥʩʫʣʴʪʘʥʪ 

(ʧʦʩʘʜʘ, ʇ.ɯ.ɹ.) 

ɼʘʪʘ, ʧʽʜʧʠʩ 

ɿʘʚʜʘʥʥʷ ʚʠʜʘʚ 
ɿʘʚʜʘʥʥʷ 

ʧʨʠʡʥʷʚ 

ʆʭʦʨʦʥʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ 

 

ɼʦʮʝʥʪ 

ɺʦʣʦʜʠʤʠʨ 

ʄɽʃʔʅʀʂ 

02.10.2023 

ɺʦʣʦʜʠʤʠʨ 

ʄɽʃʔʅʀʂ  

 

18.12.2023 

ɺʦʣʦʜʠʤʠʨ 

ʄɽʃʔʅʀʂ  

 

 

 

ʂʝʨʽʚʥʠʢ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ     
____________    

         

(ʧʽʜʧʠʩ ʢʝʨʽʚʥʠʢʘ)
 

ʆʢʩʘʥʘ ʄɯʂʆʉʗʅʏʀʂ
                                

(ʇ.ɯ.ɹ.)
 

ɿʘʚʜʘʥʥʷ ʧʨʠʡʥʷʚ ʜʦ ʚʠʢʦʥʘʥʥʷ 
____________    

         

(ʧʽʜʧʠʩ ʚʠʧʫʩʢʥʠʢʘ)
 

ʅʘʟʘʨʽʡ ɹɽʈɽɿɯɺʉʔʂʀʁ 
 (ʇ.ɯ.ɹ.)

 

 

 

 

 

 

 

 



 

 

ʈɽʌɽʈɸʊ 

ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ çʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ 

ʷʢʦʩʪʽ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʜʝʨʞʘʚʥʽʡ ʘʚʽʘʮʽʾ ʋʢʨʘʾʥʠè: ʩʪʦʨʽʥʦʢ 

90, ʨʠʩʫʥʢʽʚ 21, ʪʘʙʣʠʮʴ 8,  ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 36. 

 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʪʨʠʙʦʪʝʭʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʟʤʽʥʠ ʟʤʘʱʫʚʘʣʴʥʠʭ, 

ʘʥʪʠʬʨʠʢʮʽʡʥʠʭ ʪʘ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ - ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʇʄʄ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ï ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʮʽʥʝʥʘ ʷʢʽʩʪʴ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʟʤʽʥʠ ʾʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʷʢʦʩʪʽ ʦʣʠʚ 

ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʛʘʣʴʥʠʭ ʧʦʣʦʞʝʥʴ ʪʨʠʙʦʣʦʛʽʾ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʮʽʥʢʘ 

ʣʽʥʽʡʥʦʛʦ ʟʥʦʩʫ ʧʘʨ ʪʨʝʪʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʟʝʤʥʦʾ ʘʚʽʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠ ʚʠʷʚʠʣʦ ʢʣʶʯʦʚʽ ʪʨʠʙʦʪʝʭʥʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʪʘʢʽ ʷʢ ʘʥʪʠʬʨʠʢʮʽʡʥʽʩʪʴ, ʨʝʦʣʦʛʽʷ, ʟʤʘʱʝʥʥʷ ʪʘ 

ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʽʩʪʴ. ʃʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʥʽʡʥʦʛʦ ʟʥʦʩʫ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʪʝʤʧʝʨʘʪʫʨʥʽ ʟʤʽʥʠ ʪʘ ʩʪʘʨʽʥʥʷ ʦʣʠʚʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʆʣʠʚʘ Tɸɼ-17ʽ ʚʪʨʘʯʘʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜ ʚʧʣʠʚʦʤ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ. ʈʝʢʦʤʝʥʜʘʮʽʾ ʟʘʤʽʥʠ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʚʨʘʭʦʚʫʶʯʠ 20% ʟʥʦʩʫ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ, ʤʦʞʫʪʴ ʧʽʜʚʠʱʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʪʘ 

ʥʘʜʽʡʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʥʘʟʝʤʥʦʾ ʪʝʭʥʽʢʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʢʠ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʫ 

ʩʬʝʨʽ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʜʝʨʞʘʚʥʽʡ ʘʚʽʘʮʽʡʥʽʡ ʩʣʫʞʙʽ 

ʋʢʨʘʾʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʪʨʠʙʦʪʝʭʥʽʯʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ 

ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʚʜʦʩʢʦʥʘʣʝʥʴ ʤʝʪʦʜʽʚ ʪʘ ʩʪʘʥʜʘʨʪʽʚ 

ʦʮʽʥʶʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ. 

 

 

 

 

 

 

 

  



 

 

ABSTRACT 

Explanatory note for the qualification work "Quality Control System of Fuel 

and Lubricants in the State Aviation of Ukraine": 90 pages, 21 figures, 8 tables, 36 

cited sources. 

 

The object of the study is the physico-chemical and tribotechnical 

properties of lubricating materials during operation.  

The subject of the research includes criteria for evaluating changes in 

lubricating, anti-friction, and anti-wear properties of lubricating materials. 

The aim of the research is to develop a methodology for assessing 

tribotechnical properties of fuel and lubricants for diagnosing the quality of 

lubricating materials during operation. 

Research methods include theoretical studies based on the analysis of 

lubricating material monitoring methods, evaluation of the quality of lubricating 

materials based on statistical data on changes in their physico-chemical properties 

during operation, analysis of the operational quality of oils using the general 

principles of tribology, and statistical assessment of linear wear of pairs. 

The study of the influence of lubricating materials on the durability and 

productivity of ground aviation equipment revealed key tribotechnical indicators 

such as anti-friction, rheology, lubrication, and anti-wear properties. Laboratory 

studies of linear wear showed that temperature changes and oil aging affect anti-

wear properties. TAD-17i oil loses efficiency under the influence of operational 

factors. Recommendations for replacing lubricating material, taking into account 

no more than 20% wear of gears, can increase the durability and reliability of 

ground equipment mechanisms. The obtained results serve as a basis for further 

scientific research and the development of practical recommendations in the field 

of monitoring lubricating materials in the military industry. 

The results of studies on laboratory tribotechnical equipment can serve as a 

basis for further improvements in methods and standards for evaluating the 

operational characteristics of aviation oils. 
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ɿʄɯʉʊ 

ɺʉʊʋʇééééééééééééééééééééééééééééé.8 

ʈʆɿɼɯʃ 1 ʇɯɼɺʀʑɽʅʅʗ ɽʂʉʇʃʋɸʊɸʎɯʁʅʆɰ ʅɸɼɯʁʅʆʉʊɯ 

ʊɽʍʅɯʏʅʀʍ ʉʀʉʊɽʄ ʐʃʗʍʆʄ ʄʆʅɯʊʆʈʀʅɻʋ 

ʄɸʉʊʀʃʔʅʆɻʆ 

ʄɸʊɽʈɯɸʃʋéééééééééééééééééééééééé....é

12ʆʰʠʙʢʘ! ɿʘʢʣʘʜʢʘ ʥʝ ʦʧʨʝʜʝʣʝʥʘ.1.1. ɺʠʜʠ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

éééééééééééééééé.é12 

1.2. ʉʫʯʘʩʥʽ ʩʪʨʘʪʝʛʽʾ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʽʘʮʽʡʥʠʭ ʧʘʣʠʚʥʦ-

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ééééééééééééééééééééé..ʆʰʠʙʢʘ! ɿʘʢʣʘʜʢʘ ʥʝ 

ʦʧʨʝʜʝʣʝʥʘ.1.3. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ    

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ééééééééééééééé..20 

1.4. ʊʨʠʙʦʤʦʥʽʪʦʨʠʥʛ ʤʘʰʠʥ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʟʘ ʦʮʽʥʢʦʶ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚééééééééééééééééééééé...ʆʰʠʙʢʘ! 

ɿʘʢʣʘʜʢʘ ʥʝ ʦʧʨʝʜʝʣʝʥʘ.ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

1éééééééééééééééééééééé33 

ʈʆɿɼɯʃ 2 ʄɽʊʆɼʀ ʆʎɯʅʂʀ ʗʂʆʉʊɯ ʄɸʉʊʀʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

ɸɺɯɸʎɯʁʅʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗéééééééééééééééé...36 

2.1 ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ ʘʚʽʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠéééé...38 

2.2. ɯʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʘʚʽʘʮʽʡʥʠʭ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚéééééééééééééééééééééééééééʆ

ʰʠʙʢʘ! ɿʘʢʣʘʜʢʘ ʥʝ ʦʧʨʝʜʝʣʝʥʘ.2.3. ʄʝʪʦʜʠ ʦʮʽʥʢʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚé47 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2éééééééééééééééééééééé51 

ʈʆɿɼɯʃ 3 ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʉʀʉʊɽʄʀ ʂʆʅʊʈʆʃʖ ʗʂʆʉʊɯ 

ʇɸʃʀɺʅʆ-ʄɸʉʊʀʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺ ʋ ɼɽʈɾɸɺʅɯʁ ɸɺɯɸʎɯɰ 

ʋʂʈɸɰʅʀééééééééééééééééééééééééé..éé53 

3.1. ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʢʦʥʪʨʦʣʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ  
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ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʘʚʽʘʮʽʡʥʽʡ ʛʘʣʫʟʽééééééééé...é53 

3.2. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʚʠʙʽʨ ʷʢʽʩʥʠʭ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ééééééééééééééééé.éééé59  

3.3. ʄʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʘʚʽʘʮʽʡʥʦʾ ʥʘʟʝʤʥʦʾ ʪʝʭʥʽʢʠééééééééééééééééé...éé65 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3éééééééééééééééééééééé68 

ʈʆɿɼɯʃ 4 ʆʉʅʆɺʅɯ ɸʉʇɽʂʊʀ ʋʊʀʃɯɿɸʎɯɰ ʊɸ ʇɽʈɽʈʆɹʂʀ 

ɺɯɼʇʈɸʎʔʆɺɸʅʀʍ ʄɸʉʊʀʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺéééééééé71 

4.1. ɿʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ 

ʤʘʩʪʠʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠéééééééééééééééééééé72 

4.2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʨʝʛʝʥʝʨʘʮʽʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʤʦʪʦʨʥʠʭ ʦʣʠʚ: 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʤʝʪʦʜʠéééééééééééééééééééé..éé76 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

4ééééééééééééééééééééééʆʰʠʙʢʘ! ɿʘʢʣʘʜʢʘ ʥʝ 

ʦʧʨʝʜʝʣʝʥʘ. 

ɺʀʉʅʆɺʂʀéééééééééééééééééééééééé.éé82 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ, ʉʂʆʈʆʏɽʅʔ, ʊɽʈʄɯʅɯɺ 

 

ʇʄʄ ï ʧʘʣʴʥʦ-ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ 

ɸʅʊ ï ʘʚʽʘʮʽʡʥʘ ʽ ʥʘʟʝʤʥʘ ʪʝʭʥʽʢʘ 

ɸʊ ï ʘʚʽʘʮʽʡʥʘ ʪʝʭʥʽʢʘ 

ʇʉ ï ʧʦʚʽʪʨʷʥʝ ʩʫʜʥʦ 

ʊʆ ï ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ɸɼ ï ʘʚʽʘʮʽʡʥʠʡ ʜʚʠʛʫʥ 

ʏʄʊ ï ʯʦʪʠʨʠʢʫʣʴʢʦʚʘ ʤʘʰʠʥʘ ʪʝʨʪʷ 

ʄʄ ï ʤʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ 
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ɺʉʊʋʇ 

 

ʊʨʠʙʦʜʽʘʛʥʦʩʪʠʢʘ - ʮʝ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʨʦʛʥʦʟʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʤʘʰʠʥ ʽ ʦʙʣʘʜʥʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʽʜʠʥ. ɺʽʥ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʷʢʽʩʥʠʡ ʽ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʩʪʘʥʫ, ʟʤʘʱʫʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʟʘʙʨʫʜʥʝʥʥʷ 

ʩʪʦʨʦʥʥʽʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʇʨʠ ʪʨʠʙʦʜʽʘʛʥʦʩʪʠʮʽ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʜʣʷ 

ʟʤʘʱʫʚʘʥʥʷ ʷʢʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʣʠʚʠ, ʦʮʽʥʢʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʷʢʦʩʪʽ ʦʣʠʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʢʽʥʝʤʘʪʠʯʥʘ ʚ'ʷʟʢʽʩʪʴ, ʚʤʽʩʪ ʚʦʜʠ, 

ʢʣʘʩ ʯʠʩʪʦʪʠ (ʚʤʽʩʪ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ), ʚʤʽʩʪ ʧʨʦʜʫʢʪʽʚ ʦʢʠʩʣʝʥʥʷ, ʚʤʽʩʪ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʢʠʩʣʦʪʥʝ ʯʠʩʣʦ, ʚʠʟʥʘʯʝʥʥʷ ʩʪʠʨʘʥʥʷ ʤʝʪʘʣʽʚ. 

ɺʽʜʧʦʚʽʜʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʤʘʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʱʦʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʭʽʤʽʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʟʘʚʯʘʩʥʦ 

ʧʦʧʝʨʝʜʠʪʠ ʦʟʥʘʢʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʤʘʰʠʥ ʽ ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʩʘʤʦʛʦ ʤʘʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʨʠʙʦʪʝʭʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʥʝ ʪʽʣʴʢʠ ʟ 

ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʘ ʡ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ: ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʩʢʦʨʦʯʝʥʥʷ ʧʨʦʩʪʦʾʚ ʟʘ 

ʨʘʭʫʥʦʢ ʜʽʘʛʥʦʩʪʠʢʠ ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʪʝʨʤʽʥ 

ʩʣʫʞʙʠ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʜʝ ʧʦʜʦʚʞʝʥʦ, ʟʥʠʞʫʻʪʴʩʷ 

ʨʠʟʠʢ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʫ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʤʝʥʰʫʻ 

ʚʠʪʨʘʪʠ ʥʘ ʫʪʚʦʨʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʶ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʠʙʦʜʽʘʛʥʦʩʪʠʢʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʰʠʥ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʮʝ ʜʽʘʛʥʦʩʪʠʢʘ ʙʝʟ 

ʨʦʟʙʠʨʘʥʥʷ, ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʚʘʞʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʙʝʟ ʟʫʧʠʥʢʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʘʙʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ. ʇʽʜʚʠʱʫʻʪʴʩʷ ʥʘʜʽʡʥʽʩʪʴ ʽ 

ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʤʘʰʠʥ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʬʽʣʘʢʪʠʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 
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ʇʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʤʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʚʽʜʽʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʽ ʧʽʜʪʨʠʤʢʠ ʩʧʨʘʚʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʢʣʘʜʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ, ʪʘʢʠʭ ʷʢ ʜʚʠʛʫʥʠ, ʪʫʨʙʽʥʠ, ʢʦʤʧʨʝʩʦʨʠ, ʨʝʜʫʢʪʦʨʠ, ʝʣʝʢʪʨʠʯʥʽ 

ʤʘʰʠʥʠ, ʚʝʥʪʠʣʷʪʦʨʠ ʪʘ ʽʥ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʘʣʛʦʨʠʪʤʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʘʣʴʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʇʄʄ) ʧʽʜ ʯʘʩ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʽʘʮʽʡʥʦʾ ʽ ʥʘʟʝʤʥʦʾ ʪʝʭʥʽʢʠ (ɸʅʊ) ʦʙʫʤʦʚʣʝʥʘ ʥʝ ʪʽʣʴʢʠ 

ʧʦʪʨʝʙʦʶ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ɸʅʊ ʤʘʩʪʠʣʴʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ ʟ ʝʬʝʢʪʠʚʥʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʘ ʪʘʢʦʞ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʠʢ ʦʮʽʥʢʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʇʄʄ 

ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʜʘʣʴʰʠʭ ʪʝʨʤʽʥʽʚ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ɸʅʊ [1]. 10-ʡ ʍʽʤʤʦʪʦʣʦʛʽʯʥʠʡ ʎʝʥʪʨ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʠ 

ʋʢʨʘʾʥʠ ʚ 2021 ï 2022 ʨʦʢʘʭ ʚʠʜʘʚ ʧʦʥʘʜ 100 ʩʝʨʪʠʬʽʢʘʪʽʚ ʧʨʦ ʫʩʪʘʥʦʚʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʬʘʢʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʇʄʄ ʪʘ ʟʘʟʥʘʯʝʥʠʤʠ ʚ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʧʦʪʨʝʙʫ ʚʽʡʩʴʢʦʚʦʾ, ɸʅʊ ʚ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʇʄʄ, ʦʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʇʄʄ ʪʘ ʧʨʦʛʨʘʤʘ ʾʭ 

ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʚʠʱʝʥʥʷ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʟʥʠʟʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ [2]. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʇʄʄ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʛʦ ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ ʦʮʽʥʢʠ ʩʪʘʥʫ ʘʚʽʘʮʽʡʥʠʭ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

 ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʝʪʦʜʠ ʪʨʠʙʦʜʽʘʛʥʦʩʪʠʢʠ ʘʚʽʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠ; 

 ʚʠʟʥʘʯʠʪʠ ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʝʛʨʘʜʘʮʽʶ ʤʘʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʡʦʛʦ ʨʝʩʫʨʩʫ; 

 ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ ʟʘʙʨʫʜʥʝʥʥʷ (ʧʦʪʨʘʧʣʷʥʥʷ ʜʦʤʽʰʦʢ ʽʟ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʦʜʠ) ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 

 ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʟʥʦʩʫ ʤʘʰʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʝʨʦʛʨʘʬʽʾ - 

ʟʥʦʩ ʧʽʜʰʠʧʥʠʢʽʚ, ʰʝʩʪʝʨʝʥʴ, ʛʽʜʨʘʚʣʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʢʣʘʧʘʥʽʚ, ʥʘʩʦʩʽʚ; 



10 

 

 ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

 ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ ʦʮʽʥʢʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʚʽʘʮʽʡʥʠʭ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʪʨʠʙʦʪʝʭʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʟʤʽʥʠ ʟʤʘʱʫʚʘʣʴʥʠʭ, 

ʘʥʪʠʬʨʠʢʮʽʡʥʠʭ ʪʘ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʄʝʪʦʜʠ, ʟʘʩʪʦʩʦʚʘʥʽ ʚ ʢʚʘʣʽʬʽʢʘʮʽʡʥʽʡ ʨʦʙʦʪʽ: ʪʝʦʨʝʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʦʮʽʥʝʥʘ ʷʢʽʩʪʴ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ 

ʟʤʽʥʠ ʾʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʷʢʦʩʪʽ ʦʣʠʚ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʛʘʣʴʥʠʭ ʧʦʣʦʞʝʥʴ ʪʨʠʙʦʣʦʛʽʾ, 

ʩʪʘʪʠʩʪʠʯʥʘ ʦʮʽʥʢʘ ʣʽʥʽʡʥʦʛʦ ʟʥʦʩʫ ʧʘʨ ʪʨʝʪʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ: ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ 

ʧʨʦʛʨʘʤʽ ʤʦʥʽʪʦʨʠʥʛʫ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʘʚʽʘʮʽʡʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʟʘ ʪʨʠʙʦʪʝʭʥʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʘ ʥʘʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʷʢ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʘʢ ʽ ʡʦʛʦ ʚʧʣʠʚ ʥʘ 

ʤʘʪʝʨʽʘʣ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʧʽʜ ʯʘʩ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ ʩʪʝʥʜʦʚʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ; ʨʦʟʨʦʙʮʽ ʧʨʦʪʦʢʦʣʫ ʜʦʩʣʽʜʞʝʥʴ ʦʮʽʥʢʠ ʪʨʠʙʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ ʥʘ ʚʽʙʨʦʪʨʠʙʦʤʝʪʨʽ ʟ ʦʮʽʥʢʦʶ 

ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʠʭ ʪʘ ʘʥʪʠʬʨʠʢʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʪʘ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʧʘʨ ʪʝʨʪʷ; ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʩʧʦʩʦʙʽ ʦʮʽʥʢʠ 

ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʘʥʩʤʽʩʽʡʥʠʭ ʦʣʠʚ ʰʣʷʭʦʤ ʤʦʥʽʪʦʨʠʥʛʫ 

ʟʥʦʩʫ ʥʘ ʝʪʘʧʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʣʠʚʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʨʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʢ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʘʢ ʽ ʪʝʭʥʽʯʥʦʾ 

ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. 

ʇʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ 

ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʜʝʨʞʘʚʥʽʡ ʘʚʽʘʮʽʾ ʋʢʨʘʾʥʠ 

ʥʘ ʦʩʥʦʚʽ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʪʨʠʙʦʪʝʭʥʽʯʥʠʤʠ 
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ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʷʢʽʩʥʦʛʦ ʤʘʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟ ʟʤʘʱʫʚʘʣʴʥʠʤʠ, ʘʥʪʠʬʨʠʢʮʽʡʥʠʤʠ ʪʘ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʤʘʰʠʥ 

ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʧʦʚʽʪʨʷʥʠʭ ʩʫʜʝʥ ʪʘ ʘʚʽʘʮʽʡʥʦʾ ʥʘʟʝʤʥʦʾ ʪʝʭʥʽʢʠ; ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʪʨʠʙʦʪʝʭʥʽʯʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ 

ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʚʜʦʩʢʦʥʘʣʝʥʴ ʤʝʪʦʜʽʚ ʪʘ ʩʪʘʥʜʘʨʪʽʚ ʦʮʽʥʶʚʘʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ. 
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ʈʆɿɼɯʃ 1 

ʇɯɼɺʀʑɽʅʅʗ ɽʂʉʇʃʋɸʊɸʎɯʁʅʆɰ ʅɸɼɯʁʅʆʉʊɯ 

ʊɽʍʅɯʏʅʀʍ ʉʀʉʊɽʄ ʐʃʗʍʆʄ ʄʆʅɯʊʆʈʀʅɻʋ ʄɸʉʊʀʃʔʅʆɻʆ 

ʄɸʊɽʈɯɸʃʋ 

 

ɺʽʜʤʦʚʘ ʽ ʪʠʤʯʘʩʦʚʠʡ ʧʨʦʩʪʽʡ ʤʘʰʠʥ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʤʦʞʝ ʟʘʚʜʘʪʠ 

ʟʥʘʯʥʦʾ ʰʢʦʜʠ ʨʽʟʥʠʤ ʛʘʣʫʟʷʤ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɿʦʢʨʝʤʘ, ʚ ʘʚʽʘʮʽʡʥʽʡ, 

ʪʨʘʥʩʧʦʨʪʥʽʡ, ʤʘʰʠʥʦʙʫʜʽʚʥʽʡ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʜʽʣʷʶʪʴ 

ʚʝʣʠʢʫ ʫʚʘʛʫ ʤʽʥʽʤʽʟʘʮʽʾ ʧʨʷʤʠʭ ʽ ʩʫʧʫʪʥʽʭ ʚʠʪʨʘʪ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʧʦʪʝʥʮʽʡʥʠʤʠ ʟʙʦʷʤʠ ʦʙʣʘʜʥʘʥʥʷ. ʉʪʨʘʪʝʛʽʷ ʧʨʦʘʢʪʠʚʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʠʢʠ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʩʪʘʥʫ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʚʫʟʣʽʚ ʪʝʨʪʷ. 

ʇʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʽ ʦʯʽʢʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʝʢʩʧʣʫʘʪʘʥʪʘ ʧʽʜʪʨʠʤʢʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʧʦʩʪʽʡʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. ʎʽ ʬʘʢʪʦʨʠ ʩʧʦʥʫʢʘʶʪʴ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ 

ʧʨʦʘʢʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ ʨʦʟʨʦʙʣʷʪʠ ʟʘʭʦʜʠ, ʥʘʧʨʘʚʣʝʥʽ ʥʘ 

ʧʦʜʦʚʞʝʥʥʷ ʨʝʩʫʨʩʫ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ. ʂʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʚʽʪʦʚʦʛʦ ʢʣʘʩʫ ʻ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʤʘʩʪʠʣʴʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ.   

 

1.1. ɺʠʜʠ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʄʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʻ ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʚ ʙʫʜʴ-ʷʢʦʤʫ 

ʤʝʭʘʥʽʯʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʪʘ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ. ɺʦʥʠ ʟʤʝʥʰʫʶʪʴ ʪʝʨʪʷ ʤʽʞ ʨʫʭʦʤʠʤʠ 

ʜʝʪʘʣʷʤʠ, ʟʘʭʠʱʘʶʪʴ ʚʽʜ ʢʦʨʦʟʽʾ ʪʘ ʟʥʦʩʫ, ʧʦʢʨʘʱʫʶʪʴ ʪʝʨʤʽʥ ʩʣʫʞʙʠ 

ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭʥʶ ʥʘʜʽʡʥʽʩʪʴ.  

ʗʢʽʩʪʴ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʤʘʰʠʥʠ ʪʘ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʝʪʘʧʽ 
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ʧʨʦʝʢʪʫʚʘʥʥʷ. ʇʨʦʛʨʘʤʽ ʥʘʜʽʡʥʦʩʪʽ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʥʘʡʢʨʘʱʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʝʪʘʧʘʭ ʚʠʙʦʨʫ ʤʘʨʢʠ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʡʦʛʦ 

ʢʽʣʴʢʦʩʪʽ, ʯʘʩʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʟʘʤʽʥʠ, ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʪʥʦʛʦ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʧʝʚʥʦʤʫ ʘʛʨʝʛʘʪʽ ʪʘ ʽʥ. 

ɿʛʽʜʥʦ [3] ʤʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʦʚʘʥʠʤ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʻ ʧʨʠʯʠʥʦʶ ʧʦʥʘʜ 60 ʚʽʜʩʦʪʢʽʚ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʧʽʜʰʠʧʥʠʢʽʚ ʽ ʤʘʰʠʥ. ʂʨʽʤ ʧʽʜʰʠʧʥʠʢʽʚ, ʥʘʡʢʨʘʱʽ ʧʨʘʢʪʠʢʠ ʟʤʘʱʫʚʘʥʥʷ 

ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦ ʪʝʭʥʦʣʦʛʽʾ ʨʝʜʫʢʪʦʨʘ, ʛʽʜʨʘʚʣʽʢʠ ʘʙʦ, ʚ ʦʩʥʦʚʥʦʤʫ, ʜʣʷ 

ʚʩʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʤʘʱʝʥʥʷʤ.  

ʄʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʽ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ 

ʚ ʽʥʜʫʩʪʨʽʾ ʪʘ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ. ɺʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʧʝʨʰʦʯʝʨʛʦʚʫ ʨʦʣʴ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʫʭʦʤʠʭ ʜʝʪʘʣʝʡ ʪʝʭʥʽʯʥʠʭ 

ʩʠʩʪʝʤ. ʈʦʟʛʣʷʥʝʤʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 

ʧʽʜʰʠʧʥʠʢʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʚ ʘʚʽʘʮʽʾ: 

- ʪʨʝʥʫʚʘʣʴʥʽ ʚʽʡʩʴʢʦʚʽ ʚʠʥʠʱʫʚʘʯʽ: ʧʽʜʰʠʧʥʠʢʠ ʛʦʣʦʚʥʦʛʦ ʚʘʣʫ 

ʜʚʠʛʫʥʘ, ʢʦʨʧʫʩʠ ʨʫʰʽʡʥʠʭ ʦʜʠʥʠʮʴ, ʦʙʝʨʪʦʚʽ ʯʘʩʪʠʥʠ ʨʝʜʫʢʪʦʨ, ʜʦʧʦʤʽʞʥʽ 

ʝʥʝʨʛʝʪʠʯʥʽ ʦʜʠʥʠʮʽ, ʩʠʩʪʝʤʠ ʢʦʥʜʠʮʽʶʚʘʥʥʷ, ʛʽʜʨʘʚʣʽʯʥʽ ʪʘ ʧʘʣʠʚʥʽ ʥʘʩʦʩʠ; 

- ʜʝʪʘʣʽ ʪʫʨʙʦʛʚʠʥʪʦʚʦʛʦ ʜʚʠʛʫʥʘ: ʧʽʜʰʠʧʥʠʢʠ ʛʦʣʦʚʥʦʛʦ ʷʢʦʨʷ 

ʜʚʠʛʫʥʘ, ʢʦʨʧʫʩʠ ʨʫʰʽʡʥʠʭ ʦʜʠʥʠʮʴ, ʦʙʝʨʪʦʚʽ ʯʘʩʪʠʥʠ ʨʝʜʫʢʪʦʨʘ, ʜʦʧʦʤʽʞʥʽ 

ʝʥʝʨʛʝʪʠʯʥʽ ʦʜʠʥʠʮʽ, ʛʽʜʨʘʚʣʽʯʥʽ ʪʘ ʧʘʣʠʚʥʽ ʥʘʩʦʩʠ. 

- ʚʝʨʪʦʣʴʦʪʠ: ʛʦʣʦʚʥʠʡ ʧʨʠʚʽʜ ʭʚʦʩʪʦʚʦʛʦ ʨʝʜʫʢʪʦʨʘ, ʜʦʧʦʤʽʞʥʽ 

ʝʥʝʨʛʝʪʠʯʥʽ ʦʜʠʥʠʮʽ, ʩʠʩʪʝʤʠ ʢʣʽʤʘʪʠʟʘʮʽʾ, ʛʽʜʨʘʚʣʽʯʥʽ ʪʘ ʧʘʣʠʚʥʽ ʥʘʩʦʩʠ. 

- ʩʪʘʨʪʝʨ-ʛʝʥʝʨʘʪʦʨʠ ʜʣʷ ʘʚʽʘʮʽʡʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ: ʨʘʜʽʘʣʴʥʽ ʢʫʣʴʢʦʚʽ 

ʧʽʜʰʠʧʥʠʢʠ ʟ ʢʦʥʪʘʢʪʥʠʤʠ ʫʱʽʣʴʥʝʥʥʷʤʠ. 

ɺʟʘʻʤʦʟʚ`ʷʟʦʢ ʥʘʜʽʡʥʦʩʪʽ ʤʘʱʝʥʥʷ ʪʘ ʨʝʩʫʨʩʫ ʤʝʭʘʥʽʟʤʽʚ ʧʦʢʘʟʘʥʦ ʥʘ 

ʧʨʠʢʣʘʜʽ ʧʽʜʰʠʧʥʠʢʘ (ʨʠʩ. 1.1). ʋ ʪʝʨʤʽʥʽ ʩʣʫʞʙʠ ʧʽʜʰʠʧʥʠʢʘ ʻ 3 ʬʘʟʠ: ʬʘʟʘ 

ʙʝʟʰʫʤʥʦʩʪʽ, ʬʘʟʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʬʘʟʘ ʧʦʣʦʤʢʠ. ʇʦʯʘʪʢʦʚʘ ʙʝʟʰʫʤʥʘ ʬʘʟʘ 

ï ʮʝ ʪʘ ʯʘʩʪʠʥʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʥʘ ʷʢʽʡ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʟʥʦʩ ʽ ʤʦʞʣʠʚʝ 

ʧʦʰʢʦʜʞʝʥʥʷ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʻ ʟʤʘʱʝʥʥʷ ʘʙʦ ʟʘʙʨʫʜʥʝʥʥʷ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ɸʙʦ, ʥʘʚʧʘʢʠ, ʷʢʱʦ ʤʘʩʪʠʣʦʤ ʢʝʨʫʚʘʪʠ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ, 
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ʚʥʫʪʨʽʰʥʽʡ ʟʥʦʩ ʤʦʞʥʘ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ, ʘ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʧʽʜʰʠʧʥʠʢʘ  

 

ʈʠʩ. 1.1. ʉʭʝʤʘ ʬʘʟ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʽʜʰʠʧʥʠʢʽʚ. 

 

ʤʘʢʩʠʤʘʣʴʥʦ ʟʙʽʣʴʰʠʪʠ. ʉʘʤʝ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʨʦʬʽʣʘʢʪʠʢʘ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʘ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʽʜʰʠʧʥʠʢʘ ʞʦʜʥʽ ʤʝʪʦʜʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʱʝ ʥʝ ʤʦʞʫʪʴ ʟʘʬʽʢʩʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʧʦʪʝʥʮʽʡʥʽ ʟʙʦʾ. 

ʋ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ï ʪʦʯʢʘ ʥʝʧʦʚʝʨʥʝʥʥʷ ï ʧʝʨʚʠʥʥʠʡ ʟʥʦʩ ʘʙʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʥʦʟʥʠʭ ʤʝʪʦʜʽʚ (ʚʽʙʨʘʮʽʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʘʥʘʣʽʟ ʦʣʠʚʠ, ʚʽʟʫʘʣʴʥʠʡ ʘʙʦ ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʢʦʥʪʨʦʣʴ). ʅʘ 

ʝʪʘʧʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʦʩ ʽ ʧʦʰʢʦʜʞʝʥʥʷ ʤʦʞʥʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʣʠʰʝ ʰʣʷʭʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ʘʥʦʤʘʣʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ.  

ɿʛʦʜʦʤ ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʷʚʣʷʪʴ, ʱʦ ʩʪʘʥʝʪʴʩʷ ʟʙʽʡ. ʗʢʱʦ ʚʯʘʩʥʦ, 

ʤʦʞʥʘ ʩʧʣʘʥʫʚʘʪʠ ʪʘ ʟʜʽʡʩʥʠʪʠ ʨʝʤʦʥʪ ʘʙʦ ʟʘʤʽʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʜʽʡʥʽʩʪʴ 

ʟʤʘʱʝʥʥʷ ʤʘʻ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘ ʧʦʯʘʪʢʫ ʧʝʨʰʦʾ ʬʘʟʠ. ʅʘʜʽʡʥʽʩʪʴ 

ʟʤʘʱʝʥʥʷ ï ʮʝ ʧʦʻʜʥʘʥʥʷ ʥʘʡʢʨʘʱʠʭ ʧʨʘʢʪʠʢ, ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʩʪʨʘʪʝʛʽʡ 

ʫʧʨʘʚʣʽʥʥʷ.  

ʂʣʘʩʠʬʽʢʫʚʘʪʠ ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟʘ ʙʘʟʦʚʦʶ ʦʩʥʦʚʦʶ ʤʦʞʥʘ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

1) ʄʽʥʝʨʘʣʴʥʽ ʦʣʠʚʠ. ʄʽʥʝʨʘʣʴʥʽ ʦʣʠʚʠ ʦʪʨʠʤʫʶʪʴ ʽʟ ʥʘʬʪʦʧʨʦʜʫʢʪʫ. 

ɺʦʥʠ ʚʽʜʦʤʽ ʩʚʦʻʶ ʥʠʟʴʢʦʶ ʚʘʨʪʽʩʪʶ ʪʘ ʟʘʛʘʣʴʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ. 
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ʄʽʥʝʨʘʣʴʥʽ ʦʣʠʚʠ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʟʘʩʪʦʩʫʚʘʥʴ, ʘʣʝ ʤʘʶʪʴ 

ʜʝʷʢʽ ʦʙʤʝʞʝʥʥʷ ʚ ʪʝʨʤʽʥʽ ʩʣʫʞʙʠ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

2) ʉʠʥʪʝʪʠʯʥʽ ʦʣʠʚʠ. ʉʠʥʪʝʪʠʯʥʽ ʦʣʠʚʠ ʩʪʚʦʨʶʶʪʴʩʷ ʰʣʷʭʦʤ ʭʽʤʽʯʥʦʛʦ 

ʩʠʥʪʝʟʫ ʪʘ ʤʘʶʪʴ ʢʨʘʱʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʽʥʝʨʘʣʴʥʠʤʠ ʦʣʠʚʘʤʠ. 

ɺʦʥʠ ʩʪʽʡʢʽ ʜʦ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʤʘʶʪʴ ʚʠʱʫ ʚ'ʷʟʢʽʩʪʴ ʪʘ ʜʦʚʰʠʡ ʪʝʨʤʽʥ 

ʩʣʫʞʙʠ. ʉʠʥʪʝʪʠʯʥʽ ʦʣʠʚʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʚʠʤʦʛʣʠʚʠʭ ʟʘʩʪʦʩʫʚʘʥʥʷʭ, 

ʪʘʢʠʭ ʷʢ ʘʚʽʘʮʽʡʥʘ ʪʝʭʥʽʢʘ ʪʘ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. 

3) ʅʘʧʽʚʩʠʥʪʝʪʠʯʥʽ ʦʣʠʚʠ. ʅʘʧʽʚʩʠʥʪʝʪʠʯʥʽ ʦʣʠʚʠ ʻ ʢʦʤʙʽʥʘʮʽʻʶ 

ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ ʩʠʥʪʝʪʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɺʦʥʠ ʧʦʻʜʥʫʶʪʴ ʚ ʩʦʙʽ ʧʝʨʝʚʘʛʠ 

ʦʙʦʭ ʚʠʜʽʚ ʪʘ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʽʥʜʫʩʪʨʽʾ. 

ʅʘʧʽʚʩʠʥʪʝʪʠʯʥʽ ʦʣʠʚʠ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʜʦʚʰʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʪʘ ʢʨʘʱʫ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʣʠʚʘʥʴ. 

4) ʄʘʩʪʠʣʘ ʪʚʝʨʜʽ - ʮʝ ʦʜʠʥ ʽʟ ʚʘʞʣʠʚʠʭ ʚʠʜʽʚ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʟʤʘʱʝʥʥʷ ʨʫʭʦʤʠʭ 

ʜʝʪʘʣʝʡ ʽ ʟʘʧʦʙʽʛʘʥʥʷ ʟʥʦʩʫ ʪʘ ʪʝʨʪʷ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴ ʪʚʝʨʜʫ ʤʘʩʪʠʣʴʥʫ 

ʧʣʽʚʢʫ ʥʘ ʧʦʚʝʨʭʥʷʭ, ʱʦ ʢʦʥʪʘʢʪʫʶʪʴ, ʽ ʟʘʧʦʙʽʛʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ 

ʢʦʥʪʘʢʪʫ ʤʘʪʝʨʽʘʣʽʚ. ʄʘʩʪʠʣʘ ʪʚʝʨʜʽ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʚʠʩʦʢʠʭ ʪʠʩʢʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨ. ʎʝ ʨʦʙʠʪʴ ʾʭ ʽʜʝʘʣʴʥʠʤʠ ʜʣʷ ʚʠʤʦʛʣʠʚʠʭ 

ʟʘʩʪʦʩʫʚʘʥʴ, ʜʝ ʽʥʰʽ ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʝʬʝʢʪʠʚʥʠʤʠ. 

 

1.2. ʉʫʯʘʩʥʽ ʩʪʨʘʪʝʛʽʾ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʽʘʮʽʡʥʠʭ 

ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɺ ʘʚʽʘʮʽʡʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʢʦʤʧʦʥʝʥʪʠ ʣʽʪʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʯʘʩʪʦ 

ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʪʠʩʢʽʚ, ʫʜʘʨʥʠʭ ʢʦʣʠʚʘʥʴ ʪʘ 

ʥʘʚʘʥʪʘʞʝʥʴ ʧʽʜ ʯʘʩ ʡʦʛʦ ʨʫʭʫ. ʉʠʣʘ ʪʝʨʪʷ, ʱʦ ʚʠʥʠʢʘʻ ʟʘ ʪʘʢʠʭ ʫʤʦʚ, ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʟʚʦʨʦʪʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʣʽʪʘʢʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʪʘ ʚʠʧʨʦʙʫʚʘʥʠʭ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʘʚʽʘʮʽʡʥʠʭ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʢʦʤʧʦʥʝʥʪʽʚ ʣʽʪʘʢʘ ʪʘ 

ʱʝ ʙʽʣʴʰʝ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʡʦʛʦ ʨʝʤʦʥʪ ʪʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʅʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʢʦʨʦʟʽʾ ʪʘ ʪʝʨʪʷ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʯʥʫ ʪʘ ʝʬʝʢʪʠʚʥʫ 
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ʨʦʙʦʪʫ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ. ɿʘʚʜʷʢʠ ʮʠʤ ʷʢʦʩʪʷʤ ʩʠʥʪʝʪʠʯʥʽ ʤʘʩʪʠʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ ʟʘʤʽʥʠʣʠ ʤʘʩʪʠʣʘ ʪʘ ʦʣʠʚʠ ʥʘ ʚʫʛʣʝʚʦʜʥʝʚʽʡ ʦʩʥʦʚʽ ʫ ʚʩʽʡ 

ʘʚʽʘʮʽʡʥʽʡ ʪʘ ʘʝʨʦʢʦʩʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [4]. 

ɸʚʽʘʮʽʡʥʽ ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʨʙʽʪʘʣʴʥʠʭ, 

ʩʫʙʦʨʙʽʪʘʣʴʥʠʭ ʽ ʜʘʣʝʢʠʭ ʢʦʩʤʽʯʥʠʭ ʧʦʣʴʦʪʽʚ, ʤʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʠʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʠʡ ʪʠʩʢ ʽ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʧʣʠʚ ʦʢʠʩʣʶʚʘʯʽʚ, ʧʘʣʠʚʘ ʪʘ 

ʨʘʜʽʘʮʽʾ ʙʝʟ ʙʫʜʴ-ʷʢʠʭ ʟʤʽʥ ʩʚʦʾʭ ʬʽʟʠʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʋ 

ʢʦʤʝʨʮʽʡʥʽʡ ʪʘ ʚʽʡʩʴʢʦʚʽʡ ʘʚʽʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ 

ʤʘʶʪʴ ʧʦʩʪʽʡʥʫ ʟʤʘʱʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʚ'ʷʟʢʽʩʪʴ ʥʘʚʽʪʴ ʧʨʠ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʽ ʪʠʩʢʘʭ. ɺʦʥʠ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʧʨʦʪʠʩʪʦʷʪʠ ʚʪʨʘʪʽ ʧʘʨʠ ʥʘ 

ʚʝʣʠʢʽʡ ʚʠʩʦʪʽ ʪʘ ʙʫʪʠ ʩʫʤʽʩʥʠʤʠ ʟ ʤʝʪʘʣʦʤ, ʧʣʘʩʪʠʢʦʤ, ʝʣʘʩʪʦʤʝʨʘʤʠ ʪʦʱʦ. 

ʂʨʽʤ ʪʦʛʦ, ʘʚʽʘʮʽʡʥʽ ʤʘʩʪʠʣʘ ʥʝʛʦʨʶʯʽ, ʽʥʝʨʪʥʽ ʽ ʥʝ ʚʠʧʘʨʦʚʫʶʪʴʩʷ. 

ɼʝʷʢʽ ʢʦʤʧʦʥʝʥʪʠ, ʪʘʢʽ ʷʢ ʜʚʠʛʫʥ ʚʝʥʪʠʣʷʪʦʨʘ, ʟʤʘʱʫʶʪʴʩʷ ʣʠʰʝ ʦʜʠʥ ʨʘʟ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ, ʽ ʚʦʥʠ ʧʨʦʜʦʚʞʫʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʶ 

ʨʦʙʦʪʫ ʙʝʟ ʙʫʜʴ-ʷʢʠʭ ʚʽʜʤʦʚ. ʎʷ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʱʦ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʘʚʽʘʮʽʡʥʠʭ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʽʜʩʠʣʶʻ ʧʦʧʠʪ ʥʘ ʥʠʭ ʚ ʘʚʽʘʮʽʡʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ɸʚʽʘʮʽʡʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʦʩʪʘʚʠʣʘ ʤʝʪʫ ʜʦʩʷʛʪʠ ʥʫʣʴʦʚʦʛʦ ʯʠʩʪʦʛʦ 

ʚʠʢʠʜʫ ʚʫʛʣʝʮʶ ʜʦ 2050 ʨʦʢʫ. ʅʘ 77-ʡ ʱʦʨʽʯʥʽʡ ʟʘʛʘʣʴʥʽʡ ʟʫʩʪʨʽʯʽ 

ʄʽʞʥʘʨʦʜʥʘ ʘʩʦʮʽʘʮʽʷ ʧʦʚʽʪʨʷʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ (ɯɸʊɸ ï International Air 

Transport Association) ʚ ɹʦʩʪʦʥʽ, ʉʐɸ, 4 ʞʦʚʪʥʷ 2021 ʨʦʢʫ ʙʫʣʦ ʫʭʚʘʣʝʥʦ 

ʨʝʟʦʣʶʮʽʶ ʘʚʽʘʢʦʤʧʘʥʽʷʤʠ-ʯʣʝʥʘʤʠ IATA ʜʦʩʷʛʥʝʥʥʷ ʥʫʣʴʦʚʠʭ ʚʠʢʠʜʽʚ 

ʚʫʛʣʝʮʶ, ʮʝ ʥʘʧʨʷʤ ʧʽʜʪʨʠʤʘʥʦ ʫ ʞʦʚʪʥʽ 2022 ʨʦʢʫ ʥʘ 41-ʡ ʘʩʘʤʙʣʝʾ 

ʄʽʞʥʘʨʦʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʮʠʚʽʣʴʥʦʾ ʘʚʽʘʮʽʾ (ɯʂɸʆ) (ʘʥʛʣ. International Civil 

Aviation Organization, ICAO), ʟʫʩʠʣʣʷ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʟʤʽʥʫ 

ʢʣʽʤʘʪʫ, ʜʝʢʘʨʙʦʥʽʟʘʮʽʶ ʘʚʽʘʮʽʾ. 

ʆʯʽʢʫʚʘʥʽ ʚʠʢʠʜʠ ʚʫʛʣʝʮʶ ʥʘ ʪʨʘʻʢʪʦʨʽʾ çʙʝʟ ʟʤʽʥ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʩʥʫʶʯʠʭ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚè ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ 2021-2050 ʨʦʢʽʚ 

ʩʪʘʥʦʚʣʷʪʴ ʧʨʠʙʣʠʟʥʦ 21,2 ʛʽʛʘʪʦʥʥʠ CO2. ɿʤʝʥʰʝʥʥʷ ʪʘʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʫʛʣʝʮʶ ʙʫʜʝ ʚʝʣʠʯʝʟʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʚʠʢʣʠʢʦʤ (ʨʠʩ. 1.2). 

ʋʩʧʽʭ ʚʠʤʘʛʘʪʠʤʝ ʩʢʦʦʨʜʠʥʦʚʘʥʠʭ ʦʙôʻʜʥʘʥʠʭ ʟʫʩʠʣʴ ʫʩʽʻʾ ʛʘʣʫʟʽ 
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(ʘʚʽʘʢʦʤʧʘʥʽʡ, ʘʝʨʦʧʦʨʪʽʚ, ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʘʝʨʦʥʘʚʽʛʘʮʽʡʥʠʭ ʧʦʩʣʫʛ, 

ʚʠʨʦʙʥʠʢʽʚ) ʪʘ ʟʥʘʯʥʦʾ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ. 

 

ʈʠʩ. 1.2. ɼʠʥʘʤʽʢʘ ʦʯʽʢʫʚʘʥʠʭ ʚʠʢʠʜʽʚ CO2 [5]. 

 

ʄʝʪʘ çʯʠʩʪʦʛʦ ʥʫʣʷè ʙʫʜʝ ʜʦʩʷʛʥʫʪʘ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʫʩʫʥʝʥʥʷ ʚʠʢʠʜʽʚ ʫ ʜʞʝʨʝʣʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʪʚʝʨʜʞʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʢʦʤʧʝʥʩʘʮʽʾ ʪʘ ʫʣʦʚʣʶʚʘʥʥʷ ʚʫʛʣʝʮʶ (ʨʠʩ. 1.3).  

 

ʈʠʩ. 1.3. ʂʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ ʩʪʨʘʪʝʛʽʾ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ. 

 

ɺ ʅʽʤʝʯʯʠʥʽ ʚ 2021 ʨʦʮʽ ʚʚʝʜʝʥʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʧʝʨʰʠʡ ʫ ʩʚʽʪʽ ʟʘʚʦʜ ʽʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʥʪʝʪʠʯʥʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ ʧʘʣʠʚʘ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ, 

ʩʪʚʦʨʝʥʠʡ Siemens Energy. ɽʢʦʣʦʛʽʯʥʝ ʧʘʣʠʚʦ ʜʣʷ ʣʽʪʘʢʽʚ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ 

ʝʣʝʢʪʨʦʣʽʟʦʤ ʚʦʜʠ. ɺʦʜʝʥʴ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ, ʟ'ʻʜʥʫʻʪʴʩʷ ʟ CO2, ʷʢʠʡ 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʙʽʦʛʘʟʫ. ʇʨʦʮʝʩ ʝʣʝʢʪʨʦʣʽʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 
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ʨʘʭʫʥʦʢ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ [6]. ʇʽʩʣʷ ʚʠʭʦʜʫ ʥʘ ʧʨʦʝʢʪʥʫ 

ʧʦʪʫʞʥʽʩʪʴ ʟʘʧʣʘʥʦʚʘʥʦ ʚʠʨʦʙʥʠʮʪʚʦ ʪʦʥʥʠ ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʘʣʠʚʘ ʥʘ ʜʦʙʫ. 

ʇʝʨʰʠʤ ʟʘʤʦʚʥʠʢʦʤ "ʟʝʣʝʥʦʛʦ" ʧʘʣʠʚʘ ʩʪʘʥʝ Lufthansa, ʷʢʘ ʟʘʧʨʘʚʣʷʪʠʤʝ 

ʩʚʦʾ ʚʘʥʪʘʞʥʽ ʣʽʪʘʢʠ ʚ ʘʝʨʦʧʦʨʪʫ ɻʘʤʙʫʨʛʘ. ɸʚʽʘʢʦʤʧʘʥʽʷ ʟʦʙʦʚ'ʷʟʘʣʘʩʷ 

ʟʘʢʫʧʦʚʫʚʘʪʠ ʱʦʥʘʡʤʝʥʰʝ 25 000 ʣʽʪʨʽʚ ʩʠʥʪʝʪʠʯʥʦʛʦ ʛʘʩʫ ʱʦʨʽʯʥʦ 

ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ ʧ'ʷʪʠ ʨʦʢʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʪʘʢʦʞ ʩʫʯʘʩʥʽ ʦʣʠʚʠ ʪʘ ʤʘʩʪʠʣʘ ʧʨʦʚʽʜʥʠʭ ʬʽʨʤ, ʷʢʽ 

ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʤʽʥʽʤʽʟʘʮʽʶ ʟʥʦʰʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʧʦʚʽʪʨʷʥʠʭ ʩʫʜʝʥ. 

ɸʚʽʘʮʽʡʥʽ ʤʘʩʪʠʣʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʟʥʦʰʝʥʥʶ ʪʘ 

ʧʝʨʝʰʢʦʜʞʘʪʠ ʢʦʨʦʟʽʾ ʟʘ ʚʘʞʢʠʭ ʫʤʦʚ. 

Mobil Jet Oil II - ʦʣʠʚʘ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʜʦʧʦʤʘʛʘʻ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʜʚʠʛʫʥʠ ʧʦʚʽʪʨʷʥʠʭ ʩʫʜʝʥ ʯʠʩʪʠʤʠ ʪʘ ʧʨʘʮʶʚʘʪʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ. ʃʘʙʦʨʘʪʦʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʠ ʜʚʠʛʫʥʘ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʽʥ ʟʜʘʪʥʠʡ ʚʠʪʨʠʤʫʚʘʪʠ ʝʢʩʪʨʝʤʘʣʴʥʽ ʰʚʠʜʢʦʩʪʽ, 

ʪʝʤʧʝʨʘʪʫʨʠ (ʜʦ 204 ʛʨʘʜʫʩʽʚ ʎʝʣʴʩʽʷ / 400 F) ʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʝʟ ʧʦʣʦʤʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʣʠʚʠ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʤʽʥʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʚʽʜʢʣʘʜʝʥʴ, ʧʽʜʪʨʠʤʫʻ 

ʯʠʩʪʦʪʫ ʜʚʠʛʫʥʘ ʪʘ ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʆʣʠʚʘ ʟʘʙʝʟʧʝʯʫʻ 

ʝʬʝʢʪʠʚʥʫ ʩʫʤʽʩʥʽʩʪʴ ʟ ʝʣʘʩʪʦʤʝʨʘʤʠ, ʜʦʧʦʤʘʛʘʶʯʠ ʦʧʝʨʘʪʦʨʘʤ 

ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʤʽʥʽʤʽʟʫʚʘʪʠ ʩʧʦʞʠʚʘʥʥʷ ʤʘʩʣʘ. 

ʊʘʢʦʞ ʦʣʠʚʘ ʧʨʦʷʚʣʷʻ ʚʠʥʷʪʢʦʚʽ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʜʦʧʦʤʘʛʘʶʯʠ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʟʘʤʽʥʫ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʧʦʜʦʚʞʠʪʠ ʪʝʨʤʽʥ 

ʩʣʫʞʙʠ ʜʚʠʛʫʥʘ ʪʘ ʧʽʜʰʠʧʥʠʢʽʚ. Mobil Jet Oil II ʟʘʙʝʟʧʝʯʫʻ ʚʠʥʷʪʢʦʚʫ 

ʧʣʠʥʥʽʩʪʴ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʽ ʯʫʜʦʚʠʡ ʟʘʭʠʩʪ ʥʘ ʚʠʩʦʢʠʭ 

ʰʚʠʜʢʦʩʪʷʭ. ʆʣʠʚʘ ʤʘʻ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʩʭʚʘʣʝʥʴ (Specification MIL-PRF-

23699-HTS, PRI-QPL-AS5780 ï HPC, MIL PRF 23699 STD ʪʘ ʽʥ). 

ʄʘʩʪʠʣʘ AeroShell ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʽ, ʱʦʙ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟʘʩʪʦʩʫʚʘʥʴ: ʟʘʭʠʩʪ 

ʚʽʜʢʨʠʪʠʭ ʢʦʣʽʩʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ; ʟʤʘʱʫʚʘʥʥʷ ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʧʝʨʝʜʘʯ; 

ʚ ʢʫʣʴʢʦʚʠʭ ʽ ʨʦʣʠʢʦʚʠʭ ʧʽʜʰʠʧʥʠʢʘʭ ʢʦʚʟʘʥʥʷ; ʥʘ ʧʦʚʝʨʭʥʷʭ ʽ ʛʚʠʥʪʘʭ 

ʧʨʠʚʦʜʫ. 
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ʅʘʧʨʠʢʣʘʜ, ʤʘʩʪʠʣʦ AeroShell Grease 64 (ʧʦʧʝʨʝʜʥʷ ʥʘʟʚʘ AeroShell 

33MS) ï ʮʝ ʧʨʦʪʠʟʘʜʠʨʥʝ ʤʘʩʪʠʣʦ ʜʣʷ ʧʣʘʥʝʨʘ ʧʦʚʽʪʨʷʥʦʛʦ ʩʫʜʥʘ (ʇʉ), 

ʟʘʩʥʦʚʘʥʝ ʥʘ ʧʝʨʝʚʽʨʝʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʜʦʜʘʚʘʥʥʷ ʣʽʪʽʻʚʦʛʦ ʟʘʛʫʩʥʠʢʘ AeroShell 

Grease 33. ɺʦʥʦ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʦʜʦʚʞʠʪʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʢʦʤʧʦʥʝʥʪʽʚ ʇʉ 

ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʚʠʥʷʪʢʦʚʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ 

ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʟʘʚʜʷʢʠ ʟʙʘʛʘʯʝʥʥʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 5% 

ʜʠʩʫʣʴʬʽʜʫ ʤʦʣʽʙʜʝʥʫ, ʱʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʝʬʝʢʪʠʚʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʟʥʦʩʫ ʪʘ 

ʢʦʨʦʟʽʾ. ɼʘʥʝ ʤʘʩʪʠʣʦ ʧʦʚʥʽʩʪʶ ʩʫʤʽʩʥʝ ʽʟ ʤʘʩʪʠʣʦʤ AeroShell Grease 33, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʘʩʪʠʣ ʟʘʙʝʟʧʝʯʫʻ 

ʟʘʭʠʩʪ ʧʦʥʘʜ 98% ʪʦʯʦʢ ʥʘʥʝʩʝʥʥʷ ʤʘʩʪʠʣʘ ʥʘ ʪʠʧʦʚʦʤʫ ʘʚʽʘʣʘʡʥʝʨʽ. 

ʄʘʩʪʠʣʦ AeroShell Grease 64 ʧʦʚʥʽʩʪʶ ʩʭʚʘʣʝʥʦ ʟʛʽʜʥʦ ʟ MIL-G-21164D [7]. 

ʅʘʜʽʡʥʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʘʚʽʘʮʽʡʥʠʭ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ 

ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʻ ʢʦʤʧʘʥʽʷ NYCO (ʌʨʘʥʮʽʷ). ɿʘ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʢʦʤʧʘʥʽʾ NYCO ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʝʨʤʦʩʪʽʡʢʽ, 

ʤʦʨʦʟʦʩʪʽʡʢʽ, ʭʽʤʽʯʥʦ ʩʪʽʡʢʽ, ʙʘʛʘʪʦʮʽʣʴʦʚʽ. ɺʦʥʠ ʤʘʶʪʴ ʟʘʛʘʣʴʥʫ ʚʣʘʩʪʠʚʽʩʪʴ 

ï ʥʠʟʴʢʫ ʚʠʧʘʨʦʚʫʚʘʥʽʩʪʴ. ɼʽʘʧʘʟʦʥ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ï ʚʽʜ -30 
0
ʉ ʜʦ +350 

0
ʉ ʟʘʣʝʞʥʦ ʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʛʨʫʧʠ ʤʘʪʝʨʽʘʣʫ. ʅʘʧʨʠʢʣʘʜ, Nyco Grease GN 

148 ï ʫʥʽʚʝʨʩʘʣʴʥʝ ʩʠʥʪʝʪʠʯʥʝ ʤʘʩʪʠʣʦ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ ʚʩʽʭ 

ʪʠʧʽʚ ʇʉ. Nyco Grease GN 148 ï ʩʫʤʽʰ ʩʠʥʪʝʪʠʯʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʜʽʝʩʪʝʨʫ ʟ 

ʣʽʪʽʻʚʠʤ ʢʦʤʧʣʝʢʩʦʤ ʚ ʷʢʦʩʪʽ ʟʘʛʫʩʥʠʢʘ.  ʄʘʩʪʠʣʦ ʤʽʩʪʠʪʴ ʨʷʜ 

ʘʥʪʠʢʦʨʦʟʽʡʥʠʭ, ʘʥʪʠʦʢʠʩʣʶʚʘʣʴʥʠʭ ʪʘ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʠʭ ʧʨʠʩʘʜʦʢ, ʘ 

ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʫ ʜʦʙʘʚʢʫ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʥʦʩʫ ʜʝʪʘʣʝʡ. ɿʘʚʜʷʢʠ ʰʠʨʦʢʦʤʫ 

ʜʘ̔ʧʘʟʦʥʫ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʪʥʠʭ ʨʦʙʦʯʠʭ ʫʤʦʚ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʫʟʣʽʚ ʧʦʚʽʪʨʷʥʦʛʦ 

ʩʫʜʥʘ, ʤʘʩʪʠʣʦ Nyco Grease GN 148 ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʷʢ ʟʘ 

ʩʧʝʮʠʬʽʢʘʮʽʻʶ MIL-PRF-23827C, ʪʘʢ ʽ ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʝ ʤʘʩʪʠʣʦ ʟʘ 

ʩʧʝʮʠʬʽʢʘʮʽʷʤʠ DCSEA 354/A, DEF STAN 91-53, BMS-3-24, MIL-PRF-

24139A, DCSEA 382 ʪʘ DEF STAN 91-12. ɼʦ ʧʝʨʝʚʘʛ ʜʘʥʦʛʦ ʤʘʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ [8]: ʝʬʝʢʪʠʚʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʟʥʦʩʫ, ʽʨʞʽ ʪʘ ʢʦʨʦʟʽʾ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʚ ʩʦʣʦʥʽʡ ʚʦʜʽ; ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ; ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ 
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ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʚʽʜ -73 Á ʉ ʜʦ +121 Á C); ʚʠʩʦʢʘ ʥʝʩʫʯʘ ʩʧʨʦʤʦʞʥʽʩʪʴ; 

ʝʬʝʢʪʠʚʥʝ ʟʤʘʱʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ, ʩʭʠʣʴʥʠʭ ʜʦ ʚʽʙʨʘʮʽʾ; ʧʽʜʚʠʱʝʥʘ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʠʤʠʚʘʥʥʷ ʚʦʜʦʶ; ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʧʽʜʰʠʧʥʠʢʽʚ ʚʠʩʦʢʦʾ ʪʘ 

ʥʘʜʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʤʘʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ ʪʘ ʧʦʣʽʧʰʝʥʫ 

ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʚʫʟʣʽʚ ʘʚʽʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠ. 

 

1.3. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʫʤʦʚʦʶ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʽʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠ (ɸʊ) ʻ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʥʘʜʽʡʥʦʾ ʪʘ ʙʝʟʘʚʘʨʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʽʘʪʝʭʥʽʢʠ ʻ ʚʠʢʦʥʘʥʥʷ 

ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ ʫ ʚʩʪʘʥʦʚʣʝʥʽ ʪʝʨʤʽʥʠ, ʚʠʟʥʘʯʝʥʽ ʚ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʘʭ. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ, ʚʠʭʦʜʷʯʠ ʟ ʨʝʩʫʨʩʽʚ ʨʦʙʦʪʠ ʚʫʟʣʽʚ ʪʘ 

ʘʛʨʝʛʘʪʽʚ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʨʦʟʨʦʙʥʠʢʘʤʠ ʪʘ ʚʠʨʦʙʥʠʢʘʤʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʦʤʧʣʝʢʩʫ ʚʠʧʨʦʙʫʚʘʥʴ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʾʭ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ʆʜʥʘʢ ʥʘ ʧʨʘʢʪʠʮʽ ʜʦʩʠʪʴ ʯʘʩʪʦ ʜʦʚʦʜʠʪʴʩʷ ʢʦʨʠʛʫʚʘʪʠ ʪʝʨʤʽʥʠ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ ʪʘ ʘʛʨʝʛʘʪʽʚ, 

ʟʤʽʥʶʶʯʠ ʪʝʨʤʽʥʠ ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ ʷʢ ʫ ʙʽʢ ʡʦʛʦ ʩʢʦʨʦʯʝʥʥʷ 

ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʪʘʢ ʽ ʫ ʙʽʢ ʡʦʛʦ ʧʦʜʦʚʞʝʥʥʷ ʧʽʩʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʎʝʡ ʬʘʢʪ ʚʞʝ ʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ ʧʦʨʦʜʞʫʻ ʧʠʣʴʥʠʡ ʽʥʪʝʨʝʩ 

ʝʢʩʧʣʫʘʪʘʥʪʽʚ ʪʘ ʚʠʨʦʙʥʠʢʽʚ ʪʝʭʥʽʢʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʤʝʪʦʜʽʚ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʾʾ ʦʙ'ʻʢʪʠʚʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. ɼʘʥʽ ʤʝʪʦʜʠ ʟʘ 

ʥʘʣʝʞʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪ ɸʊ ʟʘ 

ʩʪʘʥʦʤ. 

ʎʽʡ ʪʝʤʽ ʧʨʠʩʚʷʯʝʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ 

ʥʝʧʨʷʤʽ ʤʝʪʦʜʠ, ʟʘ ʷʢʠʤʠ ʤʦʞʥʘ ʟ ʙʽʣʴʰʦʶ ʯʠ ʤʝʥʰʦʶ ʪʦʯʥʽʩʪʶ ʪʘ 

ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʩʫʜʠʪʠ ʧʨʦ ʩʪʘʥ ʢʦʥʢʨʝʪʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʢʦʨʠʛʫʚʘʪʠ ʪʝʨʤʽʥʠ ʾʾ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ [9]. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: ʦʮʽʥʢʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ 
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ʨʦʙʦʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʚʫʟʣʽʚ ʘʚʽʘʜʚʠʛʫʥʽʚ, ʦʛʣʷʜ ʣʦʧʘʪʦʢ ʪʫʨʙʽʥʠ ʪʘ 

ʢʦʤʧʨʝʩʦʨʘ ʜʚʠʛʫʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʦʩʢʦʧʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚ ʤʘʩʣʦʩʠʩʪʝʤʫ (ʩʠʛʥʘʣʽʟʘʪʦʨʠ ʩʪʨʫʞʢʠ ʚ ʦʣʠʚʽ) ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 

ʆʢʨʝʤʠʡ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʥʘʧʨʷʤʦʢ ʟʘʡʤʘʶʪʴ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʧʨʘʮʶʶʯʦʛʦ 

ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʽʜʽʙʨʘʥʦʛʦ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟ ʤʘʩʣʦʩʠʩʪʝʤ 

ʜʚʠʛʫʥʽʚ. 

ʗʢ ʧʨʘʚʠʣʦ, ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʻ 

ʥʘʢʦʧʠʯʫʚʘʯʝʤ ʜʦʤʽʰʦʢ. ɺʦʥʠ ʙʫʚʘʶʪʴ ʫ ʬʦʨʤʽ ʪʚʝʨʜʠʭ, ʨʽʜʢʠʭ ʽ 

ʛʘʟʦʧʦʜʽʙʥʠʭ ʟʘʙʨʫʜʥʝʥʴ. ʗʢʱʦ ʥʝ ʢʦʥʪʨʦʣʶʚʘʪʠ, ʮʽ ʟʘʙʨʫʜʥʝʥʥʷ ʤʦʞʫʪʴ 

ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʜʦ ʥʘʜʤʽʨʥʠʭ ʨʽʚʥʽʚ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʤʘʩʪʠʣʘ 

ʩʧʨʠʯʠʥʷʻ ʟʥʦʩ ʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʧʦʣʦʤʢʫ ʘʛʨʝʛʘʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʻ ʧʦʛʽʨʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ 

ʘʛʨʝʛʘʪʽʚ ʪʘ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɺ ʨʦʙʦʪʽ [10] ʚʩʪʘʥʦʚʣʝʥʦ ʟʚ'ʷʟʦʢ ʤʽʞ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ ʟʘʙʨʫʜʥʝʥʥʷ 

ʪʘ ʪʦʚʱʠʥʦʶ ʤʘʩʪʠʣʴʥʦʾ ʧʣʽʚʢʠ. ɺʪʦʤʘ ʧʦʚʝʨʭʥʽ ʤʝʪʘʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ 

ʥʘʢʦʧʠʯʝʥʥʷ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʪʨʽʱʠʥ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʦʩʪʫʧʦʚʦ ʪʨʽʱʠʥʠ, ʦʙôʻʜʥʫʶʯʠʩʴ, ʫʪʚʦʨʶʶʪʴ ʧʦʨʦʞʥʝʯʽ, ʷʢʽ ʧʽʜʨʠʚʘʶʪʴ 

ʧʦʚʝʨʭʥʽ. ʇʦʪʽʤ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚʽʜʨʠʚʘʻʪʴʩʷ, ʟʘʣʠʰʘʶʯʠ ʚʢʨʠʪʫ 

ʢʨʘʪʝʨʘʤʠ ʧʦʚʝʨʭʥʶ, ʘ ʯʘʩʪʢʠ ʟʥʦʩʫ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʤʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ 

ʧʨʦʜʦʚʞʫʶʪʴ ʣʘʥʮʶʛʦʚʫ ʨʝʘʢʮʽʶ ʟʥʦʰʫʚʘʥʥʷ. ɸʙʨʘʟʠʚʥʝ ʟʥʦʰʫʚʘʥʥʷ ʻ 

ʦʩʥʦʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʟʥʦʰʫʚʘʥʥʷ ʟʘ ʪʘʢʦʶ ʩʭʝʤʦʶ (ʨʠʩ. 1.4).  

 

ʈʠʩ. 1.4. ʄʝʭʘʥʽʟʤ ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ. 
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ʏʘʩʪʠʥʢʠ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʟʘʟʦʨ ʤʽʞ ʜʚʦʤʘ ʨʫʭʦʤʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, 

ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʚ ʦʜʥʫ ʟ ʧʦʚʝʨʭʦʥʴ ʽ ʜʽʶʪʴ ʷʢ ʨʽʞʫʯʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟ ʧʨʦʪʠʣʝʞʥʦʾ ʧʦʚʝʨʭʥʽ. ʈʦʟʤʽʨ ʯʘʩʪʦʢ, ʷʢʽ ʟʘʚʜʘʶʪʴ 

ʥʘʡʙʽʣʴʰʦʾ ʰʢʦʜʠ, ʻ ʪʽ, ʱʦ ʜʦʨʽʚʥʶʶʪʴ ʘʙʦ ʪʨʦʭʠ ʧʝʨʝʚʠʱʫʶʪʴ ʟʘʟʦʨ. 

ɹʽʣʴʰʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʘʛʨʝʛʘʪʽʚ ʇʉ ɸʊ ʤʘʶʪʴ ʜʠʥʘʤʽʯʥʽ ʟʘʟʦʨʠ ʤʝʥʰʝ 2 

ʤʽʢʨʦʤʝʪʨʽʚ. ʑʦʙ ʟʘʭʠʩʪʠʪʠ ʧʨʦʪʠʣʝʞʥʽ ʧʦʚʝʨʭʥʽ ʚʽʜ ʘʙʨʘʟʠʚʥʦʛʦ 

ʟʥʦʰʫʚʘʥʥʷ ʪʘ ʚʪʦʤʠ, ʯʘʩʪʠʥʢʠ ʧʨʠʙʣʠʟʥʦ ʪʘʢʦʛʦ ʜʽʘʧʘʟʦʥʫ ʨʦʟʤʽʨʽʚ 

ʥʝʦʙʭʽʜʥʦ ʚʠʜʘʣʠʪʠ. 

ɻʽʜʨʘʚʣʽʯʥʘ ʩʠʩʪʝʤʘ ʻ ʮʝʥʪʨʦʤ ʫʧʨʘʚʣʽʥʥʷ ʣʽʪʘʣʴʥʠʤ ʘʧʘʨʘʪʦʤ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʷʢʦʾ ʢʨʠʪʠʯʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʠʩʪʦʪʠ ʦʣʠʚʠ, ʱʦ ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ 

ʥʝʾ. ɺʽʜʦʤʦ, ʱʦ ʟʘʙʨʫʜʥʝʥʥʷ ʦʣʠʚʠ ʛʽʜʨʘʚʣʽʯʥʦʾ ʩʠʩʪʝʤʠ ʻ ʦʩʥʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʟʙʦʾʚ ʽ ʘʚʘʨʽʡ. ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ ʚ ʦʙʣʘʩʪʽ 

ʟʘʙʨʫʜʥʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʾ ʦʣʠʚʠ ʧʦʢʘʟʫʻ ʪʨʠ ʯʠʥʥʠʢʠ [11]: 

- ʽʩʥʫʻ ʥʝʩʪʘʯʘ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʦʥʠʢʥʝʥʥʶ 

ʟʦʚʥʽʰʥʽʭ ʟʘʙʨʫʜʥʝʥʴ ʚ ʛʽʜʨʘʚʣʽʯʥʫ ʦʣʠʚʫ,  

- ʥʝʤʘʻ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʯʠʱʝʥʥʷ ʨʽʜʢʠʭ ʽ ʛʘʟʦʧʦʜʽʙʥʠʭ 

ʟʘʙʨʫʜʥʝʥʴ ʥʘʬʪʠ,  

- ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʜʣʷ ʦʩʥʦʚʥʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ.  

ɿʘʤʽʩʪʴ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʧʘʩʠʚʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢʽ ʤʘʶʪʴ 

ʧʨʦʙʣʝʤʠ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʾ 

ʦʣʠʚʠ [12], ʷʢʠʡ ʚʢʣʶʯʘʻ: ʟʘʤʢʥʫʪʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʢʦʥʪʫʨ ʽ ʟʘʢʨʠʪʠʡ 

ʤʘʩʣʷʥʠʡ ʙʘʢ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʦʥʠʢʥʝʥʥʶ ʟʦʚʥʽʰʥʽʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, 

ʚʘʢʫʫʤʥʫ ʮʝʥʪʨʠʬʫʛʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ ʙʝʟ ʩʪʚʦʨʝʥʥʷ 

ʚʠʪʨʘʪ ʥʘ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʚʩʪʘʥʦʚʣʝʥʽ ʜʣʷ ʘʢʪʠʚʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʤʽʩʪʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʦʣʠʚʽ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʦʯʠʱʝʥʥʷ ʪʘ ʪʨʠʚʠʤʽʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʘʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘʙʨʫʜʥʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʾ ʦʣʠʚʠ ʤʦʞʝ 

ʝʬʝʢʪʠʚʥʦ ʚʠʜʘʣʠʪʠ 98,4% ʪʚʝʨʜʠʭ ʟʘʙʨʫʜʥʝʥʴ ʽ ʟʥʠʟʠʪʠ ʚʤʽʩʪ ʚʦʜʠ ʥʠʞʯʝ 50 

ʯʘʩʪʠʥ ʥʘ ʤʽʣʴʡʦʥ, ʽ, ʟʦʢʨʝʤʘ, ʟʥʠʟʠʪʠ ʚʤʽʩʪ ʛʘʟʫ ʥʠʞʯʝ 2%. ʆʯʝʚʠʜʥʦ, ʱʦ 
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ʮʝʡ ʤʝʪʦʜ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʟʜʘʪʥʽʩʪʴ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ ʘʚʽʘʮʽʡʥʠʭ 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤ ʽ ʧʦʜʦʚʞʠʪʠ ʧʝʨʽʦʜ ʤʽʞʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʇʉ ʟʘ ʨʘʭʫʥʦʢ 

ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʦʣʠʚʽ. 

ʋ ʨʝʘʢʪʠʚʥʠʭ ʜʚʠʛʫʥʘʭ ʇʉ ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʚʠʢʦʥʫʶʪʴ ʢʦʤʧʣʝʢʩ 

ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʻ ʧʦʛʣʠʥʘʥʥʷ ʪʘ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʚʽʜ 

ʧʽʜʰʠʧʥʠʢʽʚ. ʇʦʪʽʤ ʪʝʧʣʦ ʧʝʨʝʜʘʻʪʴʩʷ ʚʽʜ ʦʣʠʚʠ ʜʦ ʧʘʣʠʚʘ, ʥʘʛʨʽʚʘʶʯʠ 

ʧʘʣʠʚʦ ʪʘ ʦʭʦʣʦʜʞʫʶʯʠ ʦʣʠʚʫ. ʎʝʡ ʪʝʧʣʦʦʙʤʽʥ ʤʽʞ ʧʘʣʠʚʦʤ ʽ ʦʣʠʚʦʶ 

ʚʘʞʣʠʚʠʡ, ʦʩʢʽʣʴʢʠ ʧʘʣʠʚʥʽ ʙʘʢʠ ʣʽʪʘʢʽʚ ʨʝʛʫʣʷʨʥʦ ʧʽʜʜʘʶʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ 

ʭʦʣʦʜʥʦʤʫ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʝʣʠʢʠʭ ʚʠʩʦʪʘʭ. ʄʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ 

ʪʘʢʦʞ ʟʤʝʥʰʫʶʪʴ ʪʝʨʪʷ ʤʽʞ ʤʝʪʘʣʝʚʠʤʠ ʨʫʭʣʠʚʠʤʠ ʜʝʪʘʣʷʤʠ. ʊʫʨʙʽʥʥʽ 

ʦʣʠʚʠ ʻ ʪʝʢʫʯʠʤʠ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʟʘʩʪʠʛʘʥʥʷ 

ʥʠʞʯʝ 54 ÁC. ɺʦʥʠ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʠʟʴʢʫ ʣʝʪʶʯʽʩʪʴ ʧʨʠ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʙʫʜʫʪʴ ʧʽʜʜʘʚʘʪʠʩʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨ ʙʣʠʟʴʢʦ 

200 ÁC ʽ ʤʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʩʧʘʣʘʭʫ ʧʦʥʘʜ 246 ÁC. ɸʚʽʘʮʽʡʥʽ ʤʘʩʪʠʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʧʝʨʝʥʦʩʠʪʠ ʨʽʟʥʽ ʜʦʤʽʰʢʠ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦ 

ʤʘʩʣʷʥʠʭ ʬʽʣʴʪʨʽʚ ʜʣʷ ʚʠʜʘʣʝʥʥʷ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʟʘʭʠʱʘʪʠ ʜʝʪʘʣʽ ʜʚʠʛʫʥʘ ʚʽʜ 

ʢʦʨʦʟʽʾ, ʘ ʪʘʢʦʞ ʟʘʧʦʙʽʛʪʠ ʫʪʚʦʨʝʥʥʶ ʚʽʜʢʣʘʜʝʥʴ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʾʤ ʧʦʪʨʽʙʥʦ 

ʟʘʧʦʙʽʛʪʠ ʨʫʡʥʫʚʘʥʥʶ ʝʣʘʩʪʦʤʝʨʥʠʭ ʫʱʽʣʴʥʶʚʘʯʽʚ, ʫʱʽʣʴʥʶʚʘʣʴʥʠʭ ʢʽʣʝʮʴ, 

ʧʨʦʢʣʘʜʦʢ ʪʘ ʽʥʰʠʭ ʫʱʽʣʴʥʝʥʴ ʜʚʠʛʫʥʘ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʩʦʙʣʠʚʦ ʩʢʣʘʜʥʠʤ ʟ 

ʦʛʣʷʜʫ ʥʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ [13]. 

ɸʚʽʘʮʽʡʥʽ ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʩʢʣʘʜʦʚʠʭ ʧʣʘʥʝʨʘ: ʚʦʥʠ ʟʤʘʱʫʶʪʴ ʧʨʠʚʦʜʥʽ ʛʚʠʥʪʠ ʚ ʧʨʠʚʦʜʘʭ ʟ 

ʛʽʜʨʘʚʣʽʯʥʠʤ ʧʨʠʚʦʜʦʤ, ʷʢʽ ʧʝʨʝʤʽʱʫʶʪʴ ʦʨʛʘʥʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʴʦʪʦʤ ʽ ʰʘʩʽ, 

ʜʦʨʽʞʢʠ ʜʣʷ ʟʘʢʨʠʣʢʽʚ, ʝʣʝʨʦʥʠ, ʧʝʨʝʜʥʽ ʧʣʘʥʢʠ, ʘ ʪʘʢʦʞ ʢʝʨʤʘ ʥʘʧʨʷʤʫ ʡ 

ʚʠʩʦʪʠ. ʅʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʠʪʠʯʥʽ ʜʣʷ ʘʚʽʘʮʽʾ. ʅʘ ʚʠʩʦʪʽ 

10 000 ʤ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ï40 ÁC ʜʦ ï70 ÁC. ɿʘʛʘʣʦʤ 

ʤʘʩʪʠʣʦ ʜʣʷ ʢʦʨʧʫʩʫ ʧʦʚʽʪʨʷ ʧʦʚʠʥʥʦ ʜʽʷʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ ï73 ÁC ʜʦ 

121 ÁC. 

ʅʝʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (10ï20 %), ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ, ʙʝʟʧʦʚʦʨʦʪʥʦ ʚʪʨʘʯʘʻʪʴʩʷ ʥʘ 
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ʩʘʞʫ, ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʧʨʦʪʦʢʠ ʪʘ ʚʠʪʦʢʠ. ʆʩʥʦʚʥʘ ʾʭ ʯʘʩʪʠʥʘ (80ï90 %) ʧʽʜ 

ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʟʥʘʻ ʽʩʪʦʪʥʠʭ ʟʤʽʥ ʫ ʩʢʣʘʜʽ ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʭ: ʚʽʜ ʧʨʦʩʪʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʟʦʚʥʽʰʥʽʤʠ ʜʦʤʽʰʢʘʤʠ ʪʘ ʧʨʦʜʫʢʪʘʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʟʥʦʰʫʚʘʥʥʷ ʜʦ ʛʣʠʙʦʢʠʭ ʭʽʤʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʦʥʠ ʟʘʟʥʘʶʪʴ 

ʟʥʘʯʥʠʭ ʟʤʽʥ: ʟʘʙʨʫʜʥʝʥʥʷ ʤʝʭʘʥʽʯʥʠʤʠ ʜʦʤʽʰʢʘʤʠ, ʛʣʠʙʦʢʽ ʭʽʤʽʯʥʽ ʟʤʽʥʠ, ʽ 

ʪʦʤʫ ʜʦ 80 % ʮʠʭ ʦʙʩʷʛʽʚ ʥʘʬʪʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʚʽʜʭʦʜʠ [14]. 

ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʷʢʦʩʪʽ 

ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʭʘʨʘʢʪʝʨ ʽ ʛʣʠʙʠʥʘ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʘʤʦʛʦ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʇʨʠʯʠʥʘʤʠ ʧʦʛʽʨʰʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʣʠʚ ʤʦʞʫʪʴ ʙʫʪʠ ʪʝʨʤʽʯʥʠʡ ʨʦʟʢʣʘʜ, 

ʦʢʠʩʣʝʥʥʷ, ʧʦʣʽʤʝʨʠʟʘʮʽʷ ʽ ʢʦʥʜʝʥʩʘʮʽʷ ʚʫʛʣʝʚʦʜʥʽʚ, ʦʙʚʫʛʣʶʚʘʥʥʷ, 

ʨʦʟʨʽʜʞʝʥʥʷ ʧʘʣʠʚʘ, ʟʘʙʨʫʜʥʝʥʥʷ ʥʝʦʨʛʘʥʽʯʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ, ʦʙʚʦʜʥʝʥʥʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʚ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʘʩʬʘʣʴʪʝʥʦ-ʩʤʦʣʠʩʪʽ 

ʨʝʯʦʚʠʥʠ, ʢʦʢʩ ʽ ʩʘʞʘ, ʨʽʟʥʽ ʩʦʣʽ, ʢʠʩʣʦʪʠ, ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʘ 

ʪʘʢʦʞ ʨʽʟʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʚʦʜʘ ïʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʩʪʘʨʽʶʪʴ. ʄʘʩʪʠʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ ʧʦʚʠʥʝʥ ʙʫʪʠ ʭʽʤʽʯʥʦ ʩʪʽʡʢʠʤ ʜʦ ʦʢʠʩʣʝʥʥʷ ʢʠʩʥʝʤ ʧʦʚʽʪʨʷ ʧʨʠ 

ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʘ ʪʘʢʦʞ ʥʝ ʟʤʽʥʶʚʘʪʠ ʩʚʦʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʪʘ ʟʙʝʨʽʛʘʥʥʽ. ɺʽʥ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ ʩʪʘʙʽʣʴʥʠʤ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʠʩʥʶ ʧʦʚʽʪʨʷ, ʘ ʡ ʤʽʥʽʤʘʣʴʥʦ ʟʤʽʥʶʚʘʪʠ ʷʢʽʩʪʴ ʧʨʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʽʜ ʜʽʻʶ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (ʙʝʟ ʨʦʟʢʣʘʜʘʥʥʷ), ʪʠʩʢʫ, ʚʦʣʦʛʠ 

[15]. 

ɺʘʞʣʠʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʪʘʢʦʞ 

ʚ'ʷʟʢʽʩʪʴ ʽ ʪʝʤʧʝʨʘʪʫʨʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚ'ʷʟʢʦʩʪʽ. ʅʝʜʦʩʪʘʪʥʷ ʧʣʠʥʥʽʩʪʴ ʧʨʠ 

ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʫʩʢʣʘʜʥʶʻ, ʘ ʽʥʦʜʽ ʡ ʫʥʝʤʦʞʣʠʚʣʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʣʠʚ ʚ ʟʠʤʦʚʠʭ ʫʤʦʚʘʭ. ʂʨʽʤ ʪʦʛʦ, ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʜʦ ʦʣʠʚ 

ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ, ʪʘʢʽ ʷʢ ʧʽʜʚʠʱʝʥʘ ʟʤʘʱʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 

ʦʣʠʚ ʜʣʷ ʪʨʘʥʩʤʽʩʽʡ, ʜʝʝʤʫʣʴʛʫʶʯʘ ʟʜʘʪʥʽʩʪʴ ʪʫʨʙʽʥʥʠʭ ʦʣʠʚ (ʪʫʨʙʽʥʥʘ ʦʣʠʚʘ 

ʫ ʨʘʟʽ ʧʦʪʨʘʧʣʷʥʥʷ ʚʦʜʠ ʚ ʤʘʩʣʷʥʫ ʩʠʩʪʝʤʫ ʤʘʻ ʰʚʠʜʢʦ ʽ ʧʦʚʥʽʩʪʶ 

ʚʽʜʜʽʣʷʪʠʩʷ ʚʽʜ ʚʦʜʠ). ʂʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʪʴ ʦʣʠʚʠ, 

ʜʦʩʠʪʴ ʚʝʣʠʢʘ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʦʮʽʥʢʫ ʾʾ ʧʨʠʜʘʪʥʦʩʪʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʟʘʟʚʠʯʘʡ ʧʨʘʛʥʫʪʴ ʧʽʜʽʙʨʘʪʠ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ 

ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ 

ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʪʴ ʦʣʠʚ, ʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʜʣʷ ʮʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʝʬʝʢʪʥʽ ʧʘʨʘʤʝʪʨʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʙʘʟʦʚʠʭ ʦʣʠʚ ʽ ʧʨʠʩʘʜʦʢ, ʘ ʪʘʢʦʞ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʤʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʽʜʜʘʻʪʴʩʷ ʦʢʠʩʣʝʥʥʶ ʽ ʤʽʩʪʠʪʴ 

ʢʠʩʣʦʪʥʽ ʪʘ/ʘʙʦ ʣʫʞʥʽ ʧʨʦʜʫʢʪʠ. ɿʘʛʘʣʴʥʝ ʣʫʞʥʝ ʯʠʩʣʦ (TBN) ʘʙʦ ʟʘʛʘʣʴʥʝ 

ʢʠʩʣʦʪʥʝ ʯʠʩʣʦ (TAN) ʘʥʘʣʽʟʫʻʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ. ɺʝʣʠʯʠʥʘ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʽʣʴʢʽʩʪʴ ʢʠʩʣʠʭ (ʣʫʞʥʠʭ) ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʦʣʠʚ. ʃʫʞʥʝ ʯʠʩʣʦ - ʧʦʢʘʟʥʠʢ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʜʘʪʥʽʩʪʴ ʥʘʬʪʠ 

ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʢʠʩʣʽ ʧʨʦʜʫʢʪʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʟʛʦʨʷʥʥʽ ʧʘʣʠʚʘ ʽ 

ʦʢʠʩʣʝʥʥʽ ʥʘʬʪʠ, ʚ ʥʝʡʪʨʘʣʴʥʽ ʩʧʦʣʫʢʠ, ʪʘʢʦʞ ʚʦʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʠʶʯʽ ʪʘ 

ʜʠʩʧʝʨʛʫʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʣʠʚʠ. ʇʽʜ ʤʠʶʯʠʤ ʝʬʝʢʪʦʤ ʨʦʟʫʤʽʶʪʴ ʟʜʘʪʥʽʩʪʴ 

ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʝʨʝʰʢʦʜʞʘʪʠ ʧʨʠʣʠʧʘʥʥʶ ʟʘʙʨʫʜʥʝʥʴ ʜʦ ʧʦʚʝʨʭʦʥʴ 

ʜʝʪʘʣʝʡ ʜʚʠʛʫʥʘ. ɼʠʩʧʝʨʩʥʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝ 

ʟʙʽʣʴʰʫʚʘʪʠ ʯʘʩʪʢʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʩʫʤʽʰʝʡ ʽ ʫʪʨʠʤʫʚʘʪʠ ʾʭ ʫ ʟʚʘʞʝʥʦʤʫ 

ʩʪʘʥʽ. 

ʉʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʣʠʚ ʜʣʷ ʩʫʯʘʩʥʠʭ ʜʚʠʛʫʥʽʚ ʇʉ ʚʘʞʣʠʚʝ ʤʽʩʮʝ 

ʟʘʡʤʘʻ ʾʭ ʣʫʞʥʝ ʯʠʩʣʦ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ ʦʣʠʚʘʭ ʩʠʣʴʥʦʣʫʞʥʠʭ 

ʜʝʪʝʨʛʝʥʪʽʚ. ɼʝʪʝʨʛʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʢʠʩʣʦʪʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʚ ʦʣʠʚʽ, ʷʢʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʟ ʯʘʩʦʤ ʧʨʠ ʟʛʦʨʷʥʥʽ ʧʘʣʠʚʘ ʚ ʜʚʠʛʫʥʘʭ 

(ʦʩʦʙʣʠʚʦ ʩʽʨʢʠ) ʽ ʦʢʠʩʣʝʥʥʽ ʦʣʠʚʠ. ʆʩʢʽʣʴʢʠ ʥʘʢʦʧʠʯʝʥʥʷ ʢʠʩʣʠʭ ʧʨʦʜʫʢʪʽʚ 

ʫ ʨʦʙʦʯʦʤʫ ʤʘʩʪʠʣʴʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʟʙʽʣʴʰʫʻ ʟʥʦʩ ʜʝʪʘʣʝʡ ʜʚʠʛʫʥʘ, ʧʝʨʽʦʜ 

ʟʤʽʥʠ ʨʦʙʦʯʦʾ ʦʣʠʚʠ ʨʝʛʫʣʶʻʪʴʩʷ ʟʤʽʥʦʶ ʡʦʛʦ ʣʫʞʥʦʛʦ ʯʠʩʣʘ [16]. 

ʇʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʤʦʪʦʨʥʠʭ ʦʣʠʚʘʭ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʪʝʨʤʦʦʢʠʩʥʽ ʧʨʦʮʝʩʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʢʠʩʣʦʪʥʽʩʪʴ ʦʣʠʚ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʻʪʴʩʷ. ʁʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʦʙʦʪʠ ʧʨʠʩʘʜʦʢ, ʱʦ 

ʤʽʩʪʷʪʴʩʷ ʚ ʦʣʠʚʽ. ʏʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ ʢʠʩʣʦʪʥʽʩʪʴ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ 

ʦʣʠʚʘ ʙʽʣʴʰʝ ʥʝ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʬʫʥʢʮʽʾ ʽ ʾʾ ʥʝʦʙʭʽʜʥʦ ʟʘʤʽʥʠʪʠ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʢʠʩʣʦʪʥʝ ʯʠʩʣʦ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʦʙ'ʻʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 
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ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʣʠʚ. 

ʋ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʠ ʩʠʣʴʥʦʤʫ ʧʝʨʝʧʘʜʽ 

ʪʝʤʧʝʨʘʪʫʨ, ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ ʧʽʜʜʘʚʘʪʠʩʷ ʙʽʣʴʰʦʤʫ ʨʠʟʠʢʫ 

ʟʘʙʨʫʜʥʝʥʥʷ. ʆʜʥʠʤ ʽʟ ʧʨʠʢʣʘʜʽʚ ʻ ʚʧʣʠʚ ʚʦʜʠ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʛʽʜʨʦʣʽʟ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʭʽʤʽʯʥʫ ʨʝʘʢʮʽʶ, ʷʢʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ 

ʦʩʥʦʚʠ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ/ʘʙʦ ʧʨʠʩʘʜʦʢ. ʇʽʜ ʯʘʩ ʛʽʜʨʦʣʽʟʫ ʟʜʘʪʥʽʩʪʴ 

ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʭʠʱʘʪʠ ʚʘʞʣʠʚʽ ʢʦʤʧʦʥʝʥʪʠ ʇʉ ʤʦʞʝ ʟʥʘʯʥʦ 

ʟʥʠʟʠʪʠʩʴ. ɻʽʜʨʦʣʽʟ ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ, ʢʦʣʠ ʤʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʧʽʜʜʘʻʪʴʩʷ 

ʚʧʣʠʚʫ ʥʘʜʤʽʨʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ, ʥʘʧʨʠʢʣʘʜ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʽ 

ʘʥʪʠʦʞʝʣʝʜʥʠʭ ʨʽʜʠʥ, ʘʙʦ ʢʦʣʠ ʚʽʥ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʝʧʨʘʚʠʣʴʥʦ. ɼʽʘʛʥʦʩʪʠʢʘ 

ʛʽʜʨʦʣʽʟʦʚʘʥʦʛʦ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʢʣʘʜʥʘ, ʘʣʝ ʥʘʩʪʫʧʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʪʝ, ʱʦ ʚʽʥ ʟʘʙʨʫʜʥʝʥʠʡ ʚʦʜʦʶ: 

- ʥʝʟʚʠʯʥʠʡ ʢʦʣʽʨ: ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʚʽʞʠʤ ʤʘʩʪʠʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʛʽʜʨʦʣʽʟʦʚʘʥʠʡ ʤʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʤʦʞʝ ʚʠʛʣʷʜʘʪʠ ʪʝʤʥʽʰʠʤ ʘʙʦ ʥʘʚʽʪʴ 

ʯʦʨʥʠʤ; 

- ʟʤʽʥʘ ʢʦʥʩʠʩʪʝʥʮʽʾ: ʛʽʜʨʦʣʽʟ ʤʦʞʝ ʟʤʽʥʠʪʠ ʢʦʥʩʠʩʪʝʥʮʽʶ ʤʘʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʨʦʙʣʷʯʠ ʡʦʛʦ ʤôʷʢʰʠʤ ʘʙʦ ʞʦʨʩʪʢʽʰʠʤ, ʥʽʞ ʟʘʟʚʠʯʘʡ; 

- ʩʠʣʴʥʠʡ, ʥʝʧʨʠʻʤʥʠʡ ʟʘʧʘʭ: ʽʥʦʜʽ ʛʽʜʨʦʣʽʟʦʚʘʥʠʡ ʤʘʩʪʠʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ ʤʦʞʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʯʽʪʢʠʤ ʟʘʧʘʭʦʤ, ʷʢʠʡ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʩʚʽʞʦʤʫ ʟʨʘʟʢʫ. 

ɻʽʜʨʦʣʽʟ ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʤʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ 

ʧʽʜʜʘʻʪʴʩʷ ʚʧʣʠʚʫ ʚʦʜʠ, ʽ ʥʘ ʰʚʠʜʢʽʩʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʚʧʣʠʚʘʻ ʜʽʘʧʘʟʦʥ 

ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʚʧʣʠʚ ʧʝʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʑʦʙ ʙʫʪʠ ʚ 

ʙʝʟʧʝʮʽ, ʪʝʭʥʽʯʥʽ ʩʧʝʮʽʘʣʽʩʪʠ ʧʦʚʠʥʥʽ ʢʦʞʥʽ 10 000 ʛʦʜʠʥ ʧʝʨʝʚʽʨʷʪʠ 

ʤʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘ ʥʘʷʚʥʽʩʪʴ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʽ ʢʦʥʩʫʣʴʪʫʚʘʪʠʩʷ ʟ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʱʦʜʦ ʙʫʜʴ-ʷʢʠʭ ʧʠʪʘʥʴ. 

ɸʚʽʘʢʦʤʧʘʥʽʾ ʧʨʘʮʶʶʪʴ ʽʟ çʥʠʟʴʢʦʶ ʤʘʨʞʝʶ ʚʠʪʨʘʪè, ʱʦ ʦʟʥʘʯʘʻ, ʱʦ 

ʦʜʠʥ ʧʦʤʠʣʢʦʚʠʡ ʢʨʦʢ ʘʙʦ ʟʫʧʠʥʢʘ ʣʽʪʘʢʘ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʥʝʜʦʩʷʛʥʝʥʥʷ ʮʽʣʴʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʙʫʪʢʫ. ɺʘʨʪʽʩʪʴ ʟʘʪʨʠʤʦʢ ʨʝʡʩʽʚ ʫ 

ʉʐɸ ʦʮʽʥʶʻʪʴʩʷ ʚ 31 ʤʽʣʴʡʦʥ ʜʦʣʘʨʽʚ ʥʘ ʨʽʢ, ʟʘ ʜʘʥʠʤʠ Airlines for America. 
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ʗʢ ʥʘʩʣʽʜʦʢ, ʪʝʭʥʽʢʠ ʧʦʚʠʥʥʽ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʩʫʚʦʨʠʭ ʟʘʧʦʙʽʞʥʠʭ ʟʘʭʦʜʽʚ, 

ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʣʽʪʘʢʘ [17]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʽʡʥʦʛʦ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʥʘʣʝʞʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʦʞʝ ʤʘʪʠ ʚʠʨʽʰʘʣʴʥʠʡ 

ʚʧʣʠʚ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʩʪʘʥʫ ʢʦʤʧʦʥʝʥʪʽʚ ɸʊ ʽ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʇʉ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ 

ʫ ʟʘʭʠʩʪʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʴʦʪʦʤ, ʩʠʩʪʝʤ ʰʘʩʽ, ʚʫʟʣʽʚ ʧʽʜʰʠʧʥʠʢʽʚ ʽ 

ʥʘʟʝʤʥʦʛʦ ʦʧʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ ʨʽʟʥʠʭ ʨʦʙʦʯʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

 

1.4. ʊʨʠʙʦʤʦʥʽʪʦʨʠʥʛ ʤʘʰʠʥ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʟʘ ʦʮʽʥʢʦʶ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʛʨʝʩ ʪʘ ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʷ 

ʟʘʡʤʘʶʪʴ ʮʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʫ ʨʦʟʚʠʪʢʫ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ, ʧʠʪʘʥʥʷ 

ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ 

ʥʘʙʫʚʘʶʪʴ ʚʩʝ ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʛʘʣʫʟʝʡ, ʱʦ ʚʠʚʯʘʻ 

ʧʨʦʮʝʩʠ ʚʟʘʻʤʦʜʽʾ ʪʚʝʨʜʠʭ ʪʽʣ ʪʘ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʻ ʪʨʠʙʦʣʦʛʽʷ, ʷʢʘ 

ʚʠʚʯʘʻ ʷʚʠʱʘ ʪʝʨʪʷ, ʟʥʦʰʫʚʘʥʥʷ ʪʘ ʪʨʠʙʦʪʝʭʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʤʘʻ ʚʝʣʠʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ, 

ʚʢʣʶʯʘʶʯʠ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʘʚʽʘʮʽʶ, ʘʚʪʦʤʦʙʽʣʴʥʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʪʘ ʽʥʰʽ. 

ʆʜʥʘʢ, ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʟʥʦʩʦʤ ʪʘ ʧʦʣʦʤʢʘʤʠ, 

ʥʝʦʙʭʽʜʥʦ ʥʝ ʣʠʰʝ ʨʦʟʫʤʽʪʠ ʧʨʦʮʝʩʠ ʪʨʠʙʦʣʦʛʽʾ, ʘʣʝ ʡ ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʤʦʥʽʪʦʨʠʪʠ ʾʭʥʽ ʟʤʽʥʠ.  

ɿʘʜʘʯʽ ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ: 

- ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʩʪʘʨʽʥʥʷ ʪʘ 

ʟʥʦʰʫʚʘʥʥʷ; 

- ʚʠʷʚʣʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʩʪʘʜʽʾ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʝʨʝʜʫʶʪʴ ʚʽʜʤʦʚʘʤ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʫʡʥʽʚʥʠʤ ʧʨʦʮʝʩʘʤ; 

- ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʪʘ ʚʠʪʨʘʪ ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʊʆ); 

- ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʮʝʩʽʚ ʊʆ ʘʙʦ ʫʩʫʥʝʥʥʷ ʧʨʦʩʪʦʾʚ; 
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- ʨʘʮʽʦʥʘʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ ʛʨʘʬʽʢʽʚ ʊʆ; 

- ʦʧʪʠʤʽʟʘʮʽʷ ʽʥʪʝʨʚʘʣʽʚ ʟʘʤʽʥʠ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʦʟʜʘʪʥʦʛʦ ʩʪʘʥʫ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ɸʅʊ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʥʘʜʽʡʥʦʩʪʽ.  

ɺʠʟʥʘʯʝʥʥʷ ʟʤʽʥ ʚ ʧʘʨʘʤʝʪʨʘʭ ʩʪʘʥʫ ʪʨʠʙʦʩʠʩʪʝʤʠ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟʘ 

ʩʪʘʥʦʤ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʘʣʛʦʨʠʪʤʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʤ ʥʘ ʨʠʩ. 1.5.  

 

 

ʈʠʩ. 1.5. ʇʨʦʮʝʜʫʨʘ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ ʻ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥ ʫ 

ʧʘʨʘʤʝʪʨʘʭ ʩʪʘʥʫ ʪʨʠʙʦʩʠʩʪʝʤʠ. ʎʝ ʦʭʦʧʣʶʻ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʪʘʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ, ʰʚʠʜʢʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʪʠʩʢ ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʙʦʯʽ ʝʣʝʤʝʥʪʠ ʤʘʰʠʥ ʪʘ ʤʝʭʘʥʽʟʤʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʮʠʭ ʟʤʽʥ 

ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʤʦʞʣʠʚʽ ʧʨʦʙʣʝʤʠ ʪʘ ʫʥʠʢʘʪʠ ʘʚʘʨʽʡ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ. ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ - ʮʝ ʦʜʠʥ ʽʟ ʦʩʥʦʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʫʧʽʥʴ ʪʝʨʪʷ ʤʽʞ ʧʦʚʝʨʭʥʷʤʠ ʚ ʢʦʥʪʘʢʪʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ʚʘʞʣʠʚʦ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʤʘʱʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʟʥʦʩʫ ʪʘ ʨʦʙʦʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʠʭ ʪʨʠʙʦʤʝʪʨʽʚ ʪʘ ʽʥʰʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʥʦʰʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ʎʷ ʟʘʜʘʯʘ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʚʠʤʽʨʶʚʘʥʥʷ ʚʪʨʘʪʠ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʟʥʦʩʫ ʚ ʯʘʩʽ. 

ɺʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʜʦʤʽʥʫʶʯʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʟʥʦʰʫʚʘʥʥʷ ʪʘ ʷʢ ʤʦʞʥʘ ʧʦʧʝʨʝʜʠʪʠ ʘʙʦ ʟʤʝʥʰʠʪʠ ʮʝʡ ʧʨʦʮʝʩ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʪʨʠʙʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ. 

ɿʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʥʘʜʤʽʨʥʝ ʪʝʨʪʷ ʪʘ ʤʦʞʝ 

ʩʧʨʠʯʠʥʠʪʠ ʩʭʦʧʣʶʚʘʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʪʘ ʟʘʾʜʘʥʥʷ.  

ɺʠʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʫ ʟʦʥʽ ʢʦʥʪʘʢʪʫ. ʊʠʩʢ, ʷʢʠʡ ʜʽʻ ʚ ʟʦʥʽ ʢʦʥʪʘʢʪʫ ʤʽʞ 

ʧʦʚʝʨʭʥʷʤʠ, ʻ ʱʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ 

ʪʨʠʙʦʩʠʩʪʝʤʠ. ɿʤʽʥʠ ʚ ʪʠʩʢʫ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʪʝʨʪʷ, ʟʥʦʩ, ʘ ʪʘʢʦʞ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʫ. ɺʠʤʽʨʶʚʘʥʥʷ ʪʠʩʢʫ ʜʦʧʦʤʘʛʘʻ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʜʠʥʘʤʽʢʫ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʟʦʥʽ ʢʦʥʪʘʢʪʫ. 

ɺʧʣʠʚ ʟʤʘʱʫʚʘʥʥʷ ʥʘ ʪʨʠʙʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɿʤʘʱʫʚʘʥʥʶ 

ʥʘʣʝʞʠʪʴ ʚʘʞʣʠʚʘ ʨʦʣʴ ʫ ʟʥʠʞʝʥʥʽ ʪʝʨʪʷ ʪʘ ʟʥʦʩʫ ʤʽʞ ʢʦʥʪʘʢʪʥʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ ʚ ʪʨʠʙʦʩʠʩʪʝʤʽ. ʄʦʥʽʪʦʨʠʥʛ ʟʤʘʱʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʚʠʤ̔ʨʶʚʘʥʥʷ ʨʽʚʥʷ ʪʘ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʚʯʝʥʥʷ ʡʦʛʦ 

ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʘʩʪʠʣʴʥʠʭ ʥʘ 
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ʪʝʨʪʷ ʪʘ ʟʥʦʩ.  

ɺʠʙʽʨ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʪʨʠʙʦʩʠʩʪʝʤʠ ʻ ʚʘʞʣʠʚʠʤ 

ʟʘʚʜʘʥʥʷʤ. ʄʦʥʽʪʦʨʠʥʛ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʘʛʨʝʛʘʪʽʚ ɸʅʊ, ʾʭ ʩʪʽʡʢʽʩʪʴ, ʥʘʧʨʠʢʣʘʜ, ʜʦ ʢʦʨʦʟʽʡʥʦ-

ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʧʦʤʘʛʘʻ ʧʽʜʽʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʪʘ ʫʤʦʚ ʨʦʙʦʪʠ. 

ɺʧʣʠʚ ʫʤʦʚ ʨʦʙʦʪʠ ʥʘ ʪʨʠʙʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʋʤʦʚʠ ʨʦʙʦʪʠ, 

ʪʘʢʽ ʷʢ ʰʚʠʜʢʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ 

ʥʘ ʪʨʠʙʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ. ʄʦʥʽʪʦʨʠʥʛ ʫʤʦʚ ʨʦʙʦʪʠ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ 

ʪʨʠʙʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ. ɿʤʽʥʠ ʚ ʫʤʦʚʘʭ ʤʦʞʫʪʴ ʚʠʤʘʛʘʪʠ 

ʘʜʘʧʪʘʮʽʾ ʩʠʩʪʝʤʠ ʘʙʦ ʚʠʙʦʨʫ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʟʤʘʱʫʚʘʥʥʷ. 

ʄʦʥʽʪʦʨʠʥʛ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʪʨʠʙʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʻ ʢʣʶʯʦʚʠʤ 

ʘʩʧʝʢʪʦʤ ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʪʘ ʢʝʨʫʚʘʪʠ 

ʧʨʦʮʝʩʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʨʠʙʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ. ʎʷ ʟʘʜʘʯʘ 

ʚʘʞʣʠʚʘ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ 

ʥʘʜʽʡʥʦʩʪʽ. 

ʅʘ ʦʩʥʦʚʽ ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʦʩʫ 

ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʣʷʪʠ ʛʨʘʬʽʢʠ ʊʆ, 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ ʨʝʤʦʥʪʫ ʦʙʣʘʜʥʘʥʥʷ. ʇʨʠ ʚʯʘʩʥʦʤʫ ʚʠʷʚʣʝʥʥʽ 

ʦʟʥʘʢ ʟʥʦʩʫ ʤʦʞʣʠʚʦ ʧʣʘʥʫʚʘʪʠ ʟʘʧʦʙʽʞʥʽ ʟʘʭʦʜʠ ʪʘ ʟʘʧʦʙʽʛʪʠ ʘʚʘʨʽʷʤ.  

ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʦʩʫ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʪʨʠʙʦʩʠʩʪʝʤ ʯʘʩʪʦ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʨʽʟʥʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʰʚʠʜʢʽʩʪʴ, ʤʘʪʝʨʽʘʣʠ, ʫʤʦʚʠ ʨʦʙʦʪʠ ʪʦʱʦ. ʎʽ ʤʦʜʝʣʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʦʯʽʢʫʚʘʥʠʡ ʯʘʩ ʘʙʦ ʦʮʽʥʶʚʘʪʠ ʛʨʘʥʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤʠ ʽ ʚʞʠʚʘʪʠ ʟʘʧʦʙʽʞʥʽ ʟʘʭʦʜʠ 

ʚʯʘʩʥʦ. 

ɺ ʨʦʙʦʪʽ [18] ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʝʪʦʜ ʰʫʤʦ-ʘʢʫʩʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ ʤʘʪʦʯʠʥ ʢʦʣʽʩ ʘʚʪʦʤʦʙʽʣʽʚ. 
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ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʦʙʨʘʥʦʛʦ ʤʘʩʪʠʣʘ, ʪʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʠʪʠ ʨʝʩʫʨʩ ʽ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʧʽʜʰʠʧʥʠʢʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʢʫʩʪʠʯʥʠʭ ʜʘʪʯʠʢʽʚ ʽ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ 

ʘʫʜʽʦʬʘʡʣʠ ʟʘʧʠʩʫʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ; ʧʽʩʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʚʽʜʙʫʚʘʣʘʩʴ ʟʘʤʽʥʘ ʧʽʜʰʠʧʥʠʢʽʚ ʪʘ ʤʘʩʪʠʣʘ. 

ɼʘʣʽ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʯʝʨʛʦʚʠʡ ʧʫʩʢ ʫʩʪʘʥʦʚʢʠ ʟ ʧʽʜʰʠʧʥʠʢʘʤʠ, ʚ ʷʢʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʘʩʪʠʣʘ Lubricantˉ158, ʃɯʊʆʃ-24 ʽ ʎʀɸʊɯʄ-201 (ʪʘʙʣ. 

1.1). 

ʊʘʙʣʠʮʷ 1.1 

ʈʝʟʫʣʴʪʘʪʠ ʚʝʣʠʯʠʥʠ ʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ ʧʽʜʰʠʧʥʠʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

 

ɼʝʬʝʢʪʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʽʜʰʠʧʥʠʢʽʚ ʧʦ-ʨʽʟʥʦʤʫ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʠʛʥʘʣ ʚʽʙʨʘʮʽʾ ʽ ʤʘʶʪʴ ʨʽʟʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʣʷʪʠ ʜʝʬʝʢʪʠ ʥʘ ʩʪʘʜʽʾ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʜʘʣʴʰʠʡ 

ʨʦʟʚʠʪʦʢ. ɼʦ ʚʠʨʦʙʥʠʯʠʭ ʜʝʬʝʢʪʽʚ ʚʽʜʥʦʩʷʪʴʩʷ: ʧʨʦʛʠʥ ʬʦʨʤʠ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʽʣ ʢʦʯʝʥʥʷ, ʨʦʟʙʘʣʘʥʩʦʚʘʥʽ ʢʽʣʴʮʷ, ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ, ʨʘʜʽʘʣʴʥʽ 

ʟʘʟʦʨʠ, ʧʦʨʫʰʝʥʥʷ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʢʦʯʝʥʥʷ. ɼʦ ʜʝʬʝʢʪʽʚ ʤʦʥʪʘʞʫ 

ʚʽʜʥʦʩʷʪʴʩʷ: ʜʝʬʝʢʪʠ ʧʦʩʘʜʢʠ ʧʽʜʰʠʧʥʠʢʽʚ ʫ ʛʥʽʟʜʽ, ʩʠʣʴʥʠʡ ʦʧʽʨ, 

ʥʝʧʨʘʚʠʣʴʥʝ ʮʝʥʪʨʫʚʘʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʨʫʰʝʥʥʷ 

ʨʦʙʦʪʦʟʜʘʪʥʦʛʦ ʩʪʘʥʫ ʧʽʜʰʠʧʥʠʢʘ ʻ: ʥʝʩʧʨʘʚʥʽʩʪʴ ʤʘʩʪʠʣʘ (40%); ʧʦʨʫʰʝʥʥʷ 

ʤʦʥʪʘʞʫ (30%); ʽʥʰʽ ʧʨʠʯʠʥʠ (20%); ʟʥʦʩ (10%) [19]. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ 

ʟʘʜʘʯ ʚ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʨʫʡʥʫʚʘʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 
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ʥʴʦʛʦ. ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʥʘʜʤʽʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʥʝʧʨʘʚʠʣʴʥʝ ʟʤʘʱʫʚʘʥʥʷ, ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʪʦʱʦ. ɺʠʟʥʘʯʝʥʥʷ 

ʧʨʠʯʠʥ ʨʫʡʥʫʚʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʨʦʟʨʦʙʣʷʪʠ ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʾʭ ʧʦʧʝʨʝʜʞʝʥʥʷ. 

ʅʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʦʙʨʘʥʦ ʥʘʡʙʽʣʴʰ ʟʥʘʯʠʤʽ ʯʠʥʥʠʢʠ, 

ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʰʫʤʫ ʪʘ ʟʥʦʩ ʧʽʜʰʠʧʥʠʢʽʚ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ 

[18]: N ï ʯʠʩʣʦ ʦʙʝʨʪʽʚ ʧʽʜʰʠʧʥʠʢʘ; G ï ʥʘʚʘʥʪʘʞʝʥʥʷ; ʩ ï ʯʠʩʣʦ ʧʝʥʝʥʪʨʘʮʽʾ 

ʤʘʩʪʠʣʘ (ʪʘʙʣ. 1.2).  

ʊʘʙʣʠʮʷ 1.2 

ʂʦʜʫʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʜʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʥʘʪʫʨʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʚ 

ʙʝʟʨʦʟʤʽʨʥʽ ʚʝʣʠʯʠʥʠ. 

 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʨʽʚʥʷ ʚʝʣʠʯʠʥʠ ʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ ʚ 

ʥʘʪʫʨʘʣʴʥʠʭ ʚʝʣʠʯʠʥʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʩʪʫʧʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ: 

 

ʈʦʟʨʦʙʣʝʥʘ ʘʚʪʦʨʘʤʠ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʫʧʝʥʶ ʟʥʦʰʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ ʪʘ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʾʭ 

ʤʦʞʣʠʚʠʡ ʨʝʩʫʨʩ ʨʦʙʦʪʠ ʥʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʰʫʤʦ-ʘʢʫʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

[18]. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʦʮʽʥʠʪʠ ʨʝʩʫʨʩ ʧʽʜʰʠʧʥʠʢʘ 

ʧʽʩʣʷ ʧʝʚʥʦʛʦ ʯʘʩʫ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ 

ʚ ʥʴʦʤʫ ʤʘʩʪʠʣʘ. 

ʅʘʚʝʜʝʥʠʡ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʤʝʪʦʜ ʘʢʫʩʪʠʯʥʦʛʦ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ 
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ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʦʩʫ ʽ ʨʫʡʥʫʚʘʥʥʷ. ɸʥʘʣʦʛʽʯʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʽʥʰʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʝʪʦʜʠ, ʪʘʢʽ ʷʢ ʚʽʙʨʘʮʽʡʥʠʡ ʘʥʘʣʽʟ, 

ʪʝʨʤʦʛʨʘʬʽʷ, ʤʘʛʥʽʪʥʽ ʤʝʪʦʜʠ ʪʘ ʽʥʰʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʪʨʠʙʦʩʠʩʪʝʤʠ ʪʘ ʚʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ. 

ɺʩʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʠ ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʥʫ ʪʨʠʙʦʩʠʩʪʝʤʠ 

ʜʦʧʦʤʘʛʘʶʪʴ ʦʧʝʨʘʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʤʦʞʣʠʚʽ ʧʨʦʙʣʝʤʠ, ʚʠʟʥʘʯʘʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʤʘʱʫʚʘʥʥʷ, ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʝʣʝʤʝʥʪʽʚ, ʽ ʚ ʮʽʣʦʤʫ 

ʧʽʜʚʠʱʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥ ʚ ʧʘʨʘʤʝʪʨʘʭ ʩʪʘʥʫ ʻ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʟʘʜʘʯ 

ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʷʤ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1. 

1. ʄʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɰʭ ʚʧʣʠʚ ʥʘ ʟʤʝʥʰʝʥʥʷ 

ʪʝʨʪʷ, ʟʘʭʠʩʪ ʚʽʜ ʢʦʨʦʟʽʾ ʪʘ ʟʥʦʩʫ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʤʘʻ 

ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ. 

ɿʘʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʡʦʛʦ 

ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʪʘ ʚʟʘʻʤʦʜʽʷ ʟ ʤʘʪʝʨʽʘʣʘʤʠ ʧʝʚʥʦʛʦ ʚʫʟʣʘ ʪʝʨʪʷ ʥʘ ʝʪʘʧʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ. ʇʨʦʛʨʘʤʠ ʥʘʜʽʡʥʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʤʘʛʘʶʪʴ 

ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʦʭʦʧʣʶʶʯʠ ʘʩʧʝʢʪʠ ʚʠʙʦʨʫ, ʢʽʣʴʢʦʩʪʽ, ʪʝʨʤʽʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʟʘʤʽʥʠ, ʘ ʪʘʢʦʞ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɿʘʟʥʘʯʝʥʦ, ʱʦ ʤʘʩʪʠʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʚ ʽʥʜʫʩʪʨʽʾ ʪʘ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, ʦʩʦʙʣʠʚʦ ʚ 

ʢʦʥʪʝʢʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʚʽʜ ʘʚʽʘʮʽʾ ʜʦ 

ʚʝʨʪʦʣʴʦʪʽʚ ʪʘ ʩʪʘʨʪʝʨ-ʛʝʥʝʨʘʪʦʨʽʚ. ɺʠʛʦʣʦʰʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʨʦʣʣʶ ʫ ʧʽʜʪʨʠʤʘʥʥʽ 

ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʧʨʦʜʦʚʞʝʥʥʽ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʨʫʭʦʤʠʭ ʜʝʪʘʣʝʡ, 

ʩʧʨʠʷʶʯʠ ʟʘʛʘʣʴʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʤʝʭʘʥʽʯʥʠʭ 

ʩʠʩʪʝʤ. 

2. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʱʦ ʚ ʘʚʽʘʮʽʡʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʙʽʨ 
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ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʘʻ ʚʠʟʥʘʯʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʪʨʠʚʘʣʦʾ ʪʘ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ ʢʦʤʧʦʥʝʥʪʽʚ ʣʽʪʘʢʘ. ɿʘʟʥʘʯʝʥʦ, ʱʦ ʫʤʦʚʠ, ʟ 

ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ ʮʽ ʢʦʤʧʦʥʝʥʪʠ, ʚʢʣʶʯʘʶʪʴ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʠʩʢʠ, 

ʫʜʘʨʥʽ ʢʦʣʠʚʘʥʥʷ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʢʨʠʪʠʯʥʽ ʫʤʦʚʠ 

ʨʦʙʦʪʠ ʜʣʷ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʩʧʨʠʯʠʥʶʶʪʴ ʡʦʛʦ ʦʢʠʩʣʝʥʥʷ ʪʘ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʧʨʠʩʘʜʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʚʽʘʮʽʡʥʠʭ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʷʢʽ ʚʤʽʱʫʶʪʴ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʠʩʘʜʢʠ ʪʘ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʭʦʜʷʪʴ 

ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʘʙʦ ʩʪʝʥʜʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʫʤʦʚʘʭ, ʤʦʞʝ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʢʦʤʧʦʥʝʥʪʽʚ ʣʽʪʘʢʘ ʽ 

ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʾʭ ʨʝʤʦʥʪ ʪʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

3. ʅʘʜʽʡʥʽʩʪʴ ʪʘ ʙʝʟʘʚʘʨʽʡʥʘ ʨʦʙʦʪʘ ʘʚʽʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʝ 

ʣʠʰʝ ʚʠʢʦʥʘʥʥʷʤ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ ʫ ʚʩʪʘʥʦʚʣʝʥʽ ʪʝʨʤʽʥʠ, ʘʣʝ ʡ ʧʦʩʪʽʡʥʠʤ 

ʤʦʥʽʪʦʨʠʥʛʦʤ ʾʾ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʘʜʘʧʪʘʮʽʷ ʪʝʨʤʽʥʽʚ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʘʻ ʢʣʶʯʦʚʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʝʭʥʽʢʠ. ɺʘʞʣʠʚʦʶ ʨʦʣʣʶ ʚ 

ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʻ ʢʦʥʪʨʦʣʴ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʢʦʧʠʯʫʻ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʽʜʤʦʚ ʪʝʭʥʽʯʥʠʭ 

ʩʠʩʪʝʤ. ʈʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʫ ʤʝʪʦʜʽʚ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʚʘʞʣʠʚʠʤ 

ʥʘʧʨʷʤʢʦʤ, ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 

ʨʝʤʦʥʪʫ ʘʚʽʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʘ ʨʦʣʴ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 

ʨʝʘʢʪʠʚʥʠʭ ʜʚʠʛʫʥʽʚ ʫ ʧʨʦʮʝʩʘʭ ʪʝʧʣʦʦʙʤʽʥʫ, ʟʤʝʥʰʝʥʥʷ ʪʝʨʪʷ ʪʘ ʟʘʭʠʩʪʫ ʚʽʜ 

ʢʦʨʦʟʽʾ. ʆʪʞʝ, ʾʭ ʷʢʽʩʪʴ ʪʘ ʩʪʘʥ ʚʠʟʥʘʯʘʶʪʴ ʪʨʠʚʘʣʽʩʪʴ ʩʣʫʞʙʠ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʚʘʞʣʠʚʠʭ ʜʣʷ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʽʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠ. 

4. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʥʘʯʝʥʥʷ ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʨʦʙʦʪʠ ʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʩʪʘʥʫ ʪʨʠʙʦʩʠʩʪʝʤʠ, ʪʘʢʠʭ ʷʢ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ, ʰʚʠʜʢʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʪʘ ʽʥʰʽ, ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʪʘ 

ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʚʘʨʽʡ. ɺʠʟʥʘʯʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʟʥʦʰʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʥʪʘʢʪʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʜʦʧʦʤʘʛʘʻ ʝʬʝʢʪʠʚʥʦ ʢʝʨʫʚʘʪʠ ʧʨʦʮʝʩʘʤʠ ʪʘ ʫʥʠʢʘʪʠ ʥʝʛʘʪʠʚʥʠʭ 



35 

 

ʥʘʩʣʽʜʢʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʽ ʘʥʘʣʽʟʽʚ ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʥʫ ʪʨʠʙʦʩʠʩʪʝʤʠ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʤʘʱʝʥʥʷ ʪʘ ʢʦʥʩʪʨʫʢʮʽʶ ʝʣʝʤʝʥʪʽʚ, ʩʧʨʠʷʶʯʠ 

ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʘʞʣʠʚʘ ʩʢʣʘʜʦʚʘ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʘʚʘʨʽʡʥʠʭ 

ʩʠʪʫʘʮʽʡ.  
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ʈʆɿɼɯʃ 2 

ʄɽʊʆɼʀ ʆʎɯʅʂʀ ʗʂʆʉʊɯ ʄɸʉʊʀʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

ɸɺɯɸʎɯʁʅʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ 

 

ɼʣʷ ɸʅʊ ʪʘ ʇʉ ʚʘʞʣʠʚʦ ʦʮʽʥʶʚʘʪʠ ʾʭ ʩʪʘʥ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ, ʱʦʙ 

ʟʘʧʦʙʽʛʪʠ ʧʦʣʦʤʢʘʤ ʽ ʜʦʨʦʛʦʤʫ ʨʝʤʦʥʪʫ. ʂʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʤʦʥʽʪʦʨʠʥʛ 

ʩʪʘʥʫ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʤʘʱʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʜʚʠʛʫʥʠ, ʪʨʘʥʩʤʽʩʽʾ, ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʪʘ ʙʘʛʘʪʴʦʭ 

ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʯʘʩʪʠʥ: ʷʢʱʦ ʦʣʠʚʘ ʥʘʜʪʦ ʩʠʣʴʥʦ ʧʦʛʽʨʰʫʻʪʴʩʷ ʘʙʦ ʩʪʘʻ 

ʩʠʣʴʥʦ ʟʘʙʨʫʜʥʝʥʦʶ, ʚʦʥʘ ʤʦʞʝ ʧʦʰʢʦʜʠʪʠ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ. ʊʦʤʫ ʢʦʥʪʨʦʣʴ 

ʩʪʘʥʫ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʙʫʚʘʻ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ.  

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʟʤʽʥʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʣʠʚʠ ʄ-10ɼʄ ʧʦ 

ʟʘʢʽʥʯʝʥʥʶ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʘ ʝʪʘʧʽ ʟʘʤʽʥʠ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʄʦʪʦʨʥʘ ʦʣʠʚʘ ʄ-10ɼʄ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʷʢ ʜʣʷ ʚʠʩʦʢʦʬʦʨʩʦʚʘʥʠʭ ʜʠʟʝʣʽʚ ʟ 

ʪʫʨʙʦʥʘʜʜʫʚʦʤ, ʪʘʢ ʽ ʜʣʷ ʜʠʟʝʣʽʚ ʙʝʟ ʥʘʜʜʫʚʫ; ʜʣʷ ʜʠʟʝʣʽʚ ʷʢ ʟ ʧʦʚʽʪʨʷʥʠʤ ʪʘʢ 

ʽ ʟ ʚʦʜʷʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘ SAE: SAE 30. ɼʘʥʘ ʦʣʠʚʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʫʤʽʰʝʡ ʜʠʩʪʠʣʷʪʥʦʛʦ ʽ ʟʘʣʠʰʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʟ ʩʽʨʯʠʩʪʠʭ ʥʘʬʪ, ʽ ʧʘʢʝʪʫ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʠʩʘʜʦʢ, ʱʦ 

ʧʦʣʽʧʰʫʻ ʘʥʪʠʢʦʨʦʟʽʡʥʽ ʽ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʣʠʚ ʤʘʨʢʠ ɼʄ. 

ʄʦʪʦʨʥʘ ʦʣʠʚʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʝ ʟʤʘʱʫʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʽʤʧʦʨʪʥʦʾ 

ʪʝʭʥʽʢʠ (ʚʝʣʠʢʦʚʘʥʪʘʞʥʽ ʩʘʤʦʩʢʠʜʠ, ʪʨʘʢʪʦʨʠ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟ 

ʜʚʠʛʫʥʘʤʠ ʚʦʜʷʥʦʛʦ ʘʙʦ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, ʝʢʩʢʘʚʘʪʦʨʠ, ʙʫʣʴʜʦʟʝʨʠ, 

ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʽ, ʪʨʫʙʦʫʢʣʘʜʘʯʽ) [20]. 

ɺ ʨʦʙʦʪʽ [21] ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʤʽʥʫ ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ 

ʄ-10ɼʄ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠ ʟʘʤʽʥʽ ʦʣʠʚʠ. ʊʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʢʽʥʝʤʘʪʠʯʥʘ 

ʚ`ʷʟʢʽʩʪʴ ʦʣʠʚʠ, ʾʾ ʽʥʜʝʢʩ ʚ`ʷʟʢʦʩʪʽ, ʛʫʩʪʠʥʘ, ʣʫʞʥʝ ʯʠʩʣʦ, ʚʤʽʩʪ ʤʝʭʘʥʽʯʥʠʭ 

ʜʦʤʽʰʦʢ, ʟʦʣʴʥʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʘʣʘʭʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʩʪʠʛʘʥʥʷ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʷʢʦʩʪʽ ʦʣʠʚʠ (ʪʘʙʣ. 2.1). 

ɺʘʞʣʠʚʦ ʚʩʪʘʥʦʚʠʪʠ ʪʝʨʤʽʥ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʦʣʠʚʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʦʩʢʽʣʴʢʠ ʜʝʷʢʽ ʨʷʜ ʧʘʨʘʤʝʪʨʽʚ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʨʝʩʫʨʩ ʜʚʠʛʫʥʘ. 
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ʊʘʙʣʠʮʷ 2.1 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʦʪʦʨʥʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʦʣʠʚʠ ʜʣʷ ʜʠʟʝʣʴʥʠʭ 

ʜʚʠʛʫʥʽʚ 

 

ʅʘʧʨʠʢʣʘʜ, ʟʤʝʥʰʝʥʥʷ ʽʥʜʝʢʩʫ ʚ`ʷʟʢʦʩʪʽ ʦʣʠʚʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʧʫʩʢʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʣʠʚʠ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, 

ʟʤʝʥʰʝʥʥʷ ʣʫʞʥʦʛʦ ʯʠʩʣʘ ʦʙʫʤʦʚʣʶʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʢʦʨʦʟʽʡʥʦ-ʤʝʭʘʥʽʯʥʦʛʦ 

ʟʥʦʰʫʚʘʥʥʷ ʪʘ ʽʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʬʽʟʠʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦʧʦʤʘʛʘʶʪʴ ʽʥʞʝʥʝʨʘʤ ʚʠʙʠʨʘʪʠ 

ʤʘʩʪʠʣʘ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʪʠʤʘʣʴʥʝ ʟʤʘʱʝʥʥʷ ʜʚʠʛʫʥʽʚ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʩʣʫʞʙʠ ʜʚʠʛʫʥʽʚ, ʟʥʠʞʝʥʥʷ ʪʝʨʪʷ, 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʚʠʛʫʥʽʚ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ɸʅʊ ʪʘ ʇʉ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʜʦʟʚʦʣʠʚ ʫʟʘʛʘʣʴʥʠʪʠ ʪʘ ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʥʘʧʨʷʤʢʠ ʦʮʽʥʢʠ ʷʢʦʩʪʽ 

ʦʙ`ʻʢʪʽʚ ʢʦʥʪʨʦʣʶ: 

1) ʢʦʥʪʘʢʪʥʽ ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʦʙ'ʻʢʪʽʚ (ʧʦʚʝʨʭʥʽ, 
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ʧʽʜʰʠʧʥʠʢʠ, ʰʠʥʠ, ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ ʪʘ ʽʥ.); 

2) ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ, ʭʘʨʘʢʪʝʨʫ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʜʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ, 

ʟʥʦʰʫʚʘʥʥʷ; 

3) ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʷʢʦʩʪʽ (ʰʦʨʩʪʢʦʩʪʽ) ʧʦʚʝʨʭʥʽ ʥʘ ʫʤʦʚʠ ʪʝʨʪʷ; 

4) ʚʠʚʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʽʙʨʘʮʽʾ, ʰʫʤʫ, ʘʢʫʩʪʠʯʥʦʾ ʝʤʽʩʽʾ (ɸɽ) ʤʘʰʠʥ ʪʘ 

ʤʝʭʘʥʽʟʤʽʚ; 

5) ʪʝʨʪʷ, ʟʥʦʰʫʚʘʥʥʷ ʪʘ ʟʤʘʱʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚ; 

6) ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʩʢʣʘʜʫ, ʩʪʨʫʢʪʫʨʠ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʦʢʨʠʪʪʽʚ ʥʘ 

ʫʤʦʚʠ ʪʘ ʨʝʞʠʤʠ ʪʝʨʪʷ; 

7) ʦʮʽʥʢʘ ʪʝʧʣʦʚʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜ ʯʘʩ ʪʝʨʪʷ; 

8) ʚʠʚʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʧʨʠʩʘʜʦʢ ʪʘ ʜʦʙʘʚʦʢ, ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟʥʦʰʫʚʘʥʥʷ, 

ʩʪʘʨʽʥʥʷ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

9) ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʟʥʦʰʫʚʘʥʥʷ ʟʘ ʨʽʟʥʠʤʠ ʩʭʝʤʘʤʠ ʪʝʨʪʷ; 

10) ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʤʘʩʪʠʣʴʥʦʛʦ ʰʘʨʫ, ʦʮʽʥʢʘ ʩʪʘʥʫ ʪʘ ʝʬʝʢʪʠʚʥʦʾ 

ʪʦʚʱʠʥʠ ʤʘʩʪʠʣʴʥʦʛʦ ʰʘʨʫ. 

 

2.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ ʘʚʽʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠ. 

ɺʠʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʰʠʨʦʢʝ ʢʦʣʦ ʟʘʚʜʘʥʴ. 

ʄʝʭʘʥʽʯʥʽ ʤʝʪʦʜʠ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʘʩʪʫʧʥʠʭ ʦʙʣʘʩʪʷʭ: 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʠʨʦʙʽʚ ʥʘ ʪʝʨʪʷ ʪʘ ʟʥʦʩ; ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʪʝʨʪʷ ʪʘ ʟʥʦʰʫʚʘʥʥʷ; ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ ʪʘ ʢʦʚʟʘʥʥʷ; 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ; ʦʮʽʥʢʘ ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʣʘʩʪʠʯʥʠʭ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; ʦʮʽʥʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʶʯʠʭ ʨʽʜʠʥ. 

ʊʝʧʣʦʚʽ ʤʝʪʦʜʠ ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ ʤʘʶʪʴ ʪʘʢʽ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢ: 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʤʦʤʝʥʪʫ ʧʦʯʘʪʢʫ ʨʫʡʥʫʚʘʥʥʷ ʚʠʨʦʙʫ; ʦʮʽʥʢʘ ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; ʢʦʥʪʨʦʣʴ ʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ, 
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ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ, ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. 

ʂʽʥʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʦʮʽʥʢʠ ʨʘʜʽʘʣʴʥʠʭ ʪʘ ʦʩʴʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʧʝʨʝʢʦʩʽʚ ʢʽʣʝʮʴ ʧʽʜʰʠʧʥʠʢʽʚ 

ʢʦʯʝʥʥʷ, ʟʥʦʩʫ ʜʝʪʘʣʝʡ ʪʨʠʙʦʩʧʦʣʫʯʝʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʢʫʪʘ ʢʦʥʪʘʢʪʫ ʧʽʜʰʠʧʥʠʢʽʚ, ʦʮʽʥʢʠ ʨʦʟʤʽʨʽʚ ʣʦʢʘʣʴʥʠʭ ʜʝʬʝʢʪʽʚ ʨʦʙʦʯʠʭ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʪʨʠʙʦʩʧʦʣʫʯʝʥʴ. 

ɺʽʙʨʦʘʢʫʩʪʠʯʥʽ ʤʝʪʦʜʠ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʦʙʣʘʩʪʷʭ: ʢʦʥʪʨʦʣʶ 

ʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʽʜʰʠʧʥʠʢʽʚ ʪʘ ʨʝʜʫʢʪʦʨʽʚ; 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ; ʦʮʽʥʢʠ ʷʢʦʩʪʽ 

ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʧʨʦʮʝʩʽʚ ʾʭ ʨʫʡʥʫʚʘʥʥʷ. 

ʄʝʪʦʜʠ ʬʦʪʦ- ʪʘ ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʦʮʽʥʮʽ ʷʢʦʩʪʽ 

ʤʘʩʪʠʣ ʟ ʧʨʠʩʘʜʢʘʤʠ ʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʤʝʭʘʥʽʟʤʽʚ ʤʘʰʠʥ ʟʘ ʩʪʘʥʦʤ 

ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʧʨʠ ʮʴʦʤʫ ʘʥʘʣʽʟʫ ʧʽʜʜʘʶʪʴʩʷ ʧʨʦʙʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ) (ʨʠʩ. 2.1). 

 

ʈʠʩ. 2.1. ʄʝʪʦʜʠ ʦʮʽʥʢʠ ʧʨʦʜʫʢʪʽʚ ʟʥʦʩʫ ʪʘ ʯʘʩʪʦʢ ʟʘʙʨʫʜʥʝʥʥʷ ʚ 

ʤʘʩʪʠʣʴʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. 
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ɽʣʝʢʪʨʠʯʥʽ ʤʝʪʦʜʠ ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ ʤʘʶʪʴ ʰʠʨʦʢʫ ʩʬʝʨʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ: ʢʦʥʪʨʦʣʴ ʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʪʘ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ; 

ʦʮʽʥʢʘ ʩʪʘʥʫ ʪʘ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; ʜʝʬʝʢʪʦʩʢʦʧʽʷ, 

ʢʦʥʪʨʦʣʴ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʟʚʠʪʢʫ ʣʦʢʘʣʴʥʠʭ ʜʝʬʝʢʪʽʚ ʥʘ 

ʧʦʚʝʨʭʥʷʭ ʜʝʪʘʣʝʡ ʚʠʨʦʙʽʚ; ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʪʝʨʪʷ ʪʘ ʟʥʦʩ; 

ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʪʨʠʙʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʟʘ ʢʦʤʧʣʝʢʩʥʠʤʠ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; 

ʦʮʽʥʢʘ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʫʧʝʥʷ ʟʥʦʩʫ ʤʝʭʘʥʽʟʤʽʚ ʤʘʰʠʥ; ʦʮʽʥʢʘ 

ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʊʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ ʩʢʣʘʜʘʶʪʴʩʷ ʚ 

ʥʘʩʪʫʧʥʦʤʫ: 

ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ; 

ï ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʢʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʘʣʛʦʨʠʪʤʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ: ʚʠʜʽʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ 

ʦʙ'ʻʢʪʘ ʢʦʥʪʨʦʣʶ ʫ ʚʠʨʦʙʽ; ʨʦʟʜʽʣʴʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

ʦʙ'ʻʢʪʘ (ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʧʦʚʝʨʭʥʽ, ʧʦʰʫʢ ʣʦʢʘʣʴʥʠʭ ʜʝʬʝʢʪʽʚ; 

ʦʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʨʥʠʭ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ 

ʬʦʨʤʠ); 

ï ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʥʘʮʽʣʝʥʝ ʥʘ ʨʦʟʨʦʙʢʫ: ʩʪʝʥʜʦʚʦʛʦ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʪʘ ʢʦʥʪʨʦʣʶʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟ ʨʦʟʰʠʨʝʥʠʤʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ ʧʦʢʨʘʱʝʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʘ ʙʦʨʪʦʚʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

ʚʠʤʽʨʶʚʘʣʴʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ; 

ï ʨʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʥʠʭ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ, ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ 

ʢʦʥʪʨʦʣʶ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʩʧʽʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ 

ʪʘ ʧʘʨʘʤʝʪʨʽʚ. 
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2.2. ɯʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʘʚʽʘʮʽʡʥʠʭ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 

ʋʢʨʘʾʥʘ ʟʘʡʤʘʻ ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʚ ʩʚʽʪʽ ʧʦ ʚʠʨʦʙʥʠʮʪʚʫ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʢʦʥʩʪʨʫʢʮʽʾ ʘʚʽʘʮʽʡʥʠʭ ʜʚʠʛʫʥʽʚ (ɸɼ). ɿʦʢʨʝʤʘ, ɸʊ çʄʆʊʆʈ 

ʉɯʏè ʷʚʣʷʻʪʴʩʷ ʦʜʥʠʤ ʟ ʧʨʦʚʽʜʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʩʚʽʪʽ ʟ ʚʠʧʫʩʢʫ ɸɼ ʜʣʷ 

ʣʽʪʘʢʽʚ, ʚʝʨʪʦʣʴʦʪʽʚ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʦʢ. ɯʩʪʦʨʽʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʨʘʭʦʚʫʻ ʙʽʣʴʰʝ 100 ʨʦʢʽʚ. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʚʠʧʫʩʢʘʶʪʴ 

ʥʘʜʽʡʥʽ ɸɼ ʪʘ ʛʘʟʦʪʫʨʙʽʥʥʽ ʫʩʪʘʥʦʚʢʠ (ʨʠʩ. 2.2). ʇʨʦʜʫʢʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʥʘ ʣʽʪʘʢʘʭ ʪʘ ʚʝʨʪʦʣʴʦʪʘʭ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʙʽʣʴʰ ʥʽʞ ʫ 

120 ʢʨʘʾʥʘʭ ʩʚʽʪʫ.  

 

ʈʠʩ. 2.2. ʊʠʧʠ ʘʚʽʘʮʽʡʥʠʭ ʜʚʠʛʫʥʽʚ ɸʊ çʄʆʊʆʈ ʉɯʏè. 

 

ɽʪʘʧ ʝʚʦʣʶʮʽʾ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʩʚʽʪʦʚʦʛʦ ʘʚʽʘʜʚʠʛʫʥʦʙʫʜʫʚʘʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷʤ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʢʦʣʽʥʴ ʘʚʽʘʮʽʡʥʠʭ 

ʜʚʠʛʫʥʽʚ (ɸɼ) ʪʘ ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʬʦʨʤʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʘ ʫʥʽʢʘʣʴʥʠʭ 

ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ɸɼ̒  
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ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʦʩʷʛʥʝʥʥʷʭ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʥʘʫʢʠ ʽ 

ʪʝʭʥʽʢʠ, ʚʢʣʶʯʘʶʯʠ ʭʽʤʤʦʪʦʣʦʛʽʶ [22]. ʉʫʯʘʩʥʽ ʘʚʽʘʮʽʡʥʽ ʜʚʠʛʫʥʠ 

ʧʽʜʜʘʶʪʴʩʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ, ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʚʠʩʦʢʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʽʥ. ʇʨʠ ʮʴʦʤʫ ʢʦʞʥʝ ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ɸɼ ʩʪʘʚʠʪʴ ʙʽʣʴʰ 

ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ, ʟʦʢʨʝʤʘ ʜʣʷ ʤʘʩʣʦʩʠʩʪʝʤ ʜʚʠʛʫʥʽʚ, 

ʧʽʜʰʠʧʥʠʢʽʚ ʦʧʦʨ ʨʦʪʦʨʽʚ ʪʘ ʽʥʰʠʭ ʚʫʟʣʽʚ. ɿʤʽʥʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʤʦʪʦʨʥʠʭ ʦʣʠʚ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʙʦʪʫ ɸɼ (ʪʘʙʣ. 2.2). 

ʊʘʙʣʠʮʷ 2.2 

ɺʧʣʠʚ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʤʦʪʦʨʥʠʭ ʦʣʠʚ ʥʘ  ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʘʚʽʘʮʽʡʥʠʭ 

ʜʚʠʛʫʥʽʚ [23] 

ʇʦʢʘʟʥʠʢ ʦʣʠʚʠ ɯʥʰʽ ʧʦʢʘʟʥʠʢʠ ʇʨʠʯʠʥʠ 

ɿʙʽʣʴʰʝʥʥʷ 

ʚôʷʟʢʦʩʪʽ ʥʘ 3ï4 

ʩʉʪ 

ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʥʝʨʦʟʯʠʥʥʦʛʦ 

ʦʩʘʜʫ, ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ 

ʢʦʢʩʽʚʥʦʩʪʽ, ʧʦʪʝʤʥʽʥʥʷ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʨʦʚʫʚʘʥʦʩʪʽ ʪʘ 

ʚʽʜʧʦʚʽʜʥʦ ʜʠʬʫʟʽʾ ʥʘ 

ʢʨʘʧʝʣʴʥʦʤʫ ʟʨʘʟʢʫ 

ʅʝʟʘʜʦʚʽʣʴʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʦʣʠʚ, ʟʙʽʣʴʰʝʥʝ 

ʧʨʦʨʠʚʘʥʥʷ ʛʘʟʽʚ, ʥʝʧʦʚʥʝ ʟʛʦʨʘʥʥʷ 

ʧʘʣʠʚʘ (ʥʝʩʧʨʘʚʥʽʩʪʴ ʧʘʣʠʚʥʦʾ 

ʘʧʘʨʘʪʫʨʠ, ʟʘʢʦʢʩʦʚʫʚʘʥʥʷ 

ʨʦʟʧʠʣʶʚʘʯʽʚ ʬʦʨʩʫʥʦʢ, 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʬʽʣʴʪʨʘ), 

ʥʝ ʧʨʘʮʶʶʪʴ ʦʣʠʚʥʽ ʬʽʣʴʪʨʠ 

ɿʙʽʣʴʰʝʥʥʷ 

ʚʤʽʩʪʫ ʚʦʜʠ 

ʧʦʥʘʜ 0,3ï0,5 % 

ɿʤʝʥʰʝʥʥʷ ʣʫʞʥʦʛʦ ʯʠʩʣʘ, 

ʢʦʢʩʽʚʥʦʩʪʽ, ʟʤʝʥʰʝʥʥʷ 

ʥʝʨʦʟʯʠʥʥʦʛʦ ʦʩʘʜʫ, 

ʟʥʠʢʥʝʥʥʷ ʟʦʥʠ ʜʠʬʫʟʽʾ ʪʘ 

ʭʘʨʘʢʪʝʨʥʝ ʟʛʦʨʪʘʥʥʷ ʧʣʷʤʠ 

ʢʨʘʧʝʣʴʥʦʛʦ ʟʨʘʟʢʘ 

ɺʠʪʽʢʘʥʥʷ ʦʣʠʚʠ; ʜʦʣʠʚʘʥʥʷ ʦʣʠʚʠ, 

ʦʙʚʦʜʥʝʥʦʾ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ; 

ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʴ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ 

ɯʩʪʦʪʥʝ 

ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ 

ʩʧʘʣʘʭʫ  

ɿʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ 

ʥʝʨʦʟʯʠʥʥʦʛʦ ʦʩʘʜʫ ʪʘ 

ʢʦʢʩʽʚʥʦʩʪʽ, ʥʘʷʚʥʽʩʪʴ 

ʧʘʣʠʚʥʠʭ ʬʨʘʢʮʽʡ ʫ ʩʢʣʘʜʽ 

ʦʣʠʚʠ 

ɺʠʪʽʢʘʥʥʷ ʚ ʧʘʣʠʚʥʽʡ ʩʠʩʪʝʤʽ, 

ʥʝʟʘʜʦʚʽʣʴʥʝ ʨʦʟʧʠʣʶʚʘʥʥʷ ʧʘʣʠʚʘ 

 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʟʤʝʥʰʝʥʥʷ ʪʝʨʪʷ ʽ ʟʥʦʩʫ ʩʫʯʘʩʥʠʭ ɸɼ ̒ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʦʣʠʚ ʽʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʠʭ ʽ 

ʘʥʪʠʬʨʠʢʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʨʦʙʦʪʫ ʜʚʠʛʫʥʽʚ ʧʨʠ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʟʤʘʱʫʚʘʥʥʷ, ʪʘʢʠʭ ʷʢ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ, 

ʝʣʘʩʪʦʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʪʘ ʛʨʘʥʠʯʥʠʡ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʴʦʛʦ ʝʬʝʢʪʫ ʚ 
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ʢʦʤʧʦʥʝʥʪʥʽ ʩʢʣʘʜʠ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ ʚʚʦʜʷʪʴ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʽ ʧʨʠʩʘʜʢʠ ʥʘ 

ʦʩʥʦʚʽ ʬʦʩʬʦʨʫ, ʧʝʨʝʜʫʩʽʤ ʪʨʠʢʨʝʟʠʣʬʦʩʬʘʪʠ, ʦʩʢʽʣʴʢʠ ʩʧʦʣʫʢʠ ʩʽʨʢʠ ʚ 

ʟʘʟʥʘʯʝʥʠʭ ʦʣʠʚʘʭ ʧʨʠ ʾʭ ʦʢʠʩʣʝʥʥʽ ʩʧʨʠʯʠʥʶʶʪʴ ʫʪʚʦʨʝʥʥʷ ʩʪʽʡʢʠʭ 

ʛʨʘʥʠʯʥʠʭ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʰʘʨʽʚ ʥʘ ʧʦʚʝʨʭʥʷʭ ʤʝʪʘʣʫ [24]. ʊʘʢʦʞ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʘʥʪʠʬʨʠʢʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʣʠʚ, ʱʦ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ 

ʚʠʪʨʘʪ ʧʘʣʴʥʦʛʦ.  

ʄʝʪʦʜʦʣʦʛʽʯʥʘ ʙʘʟʘ, ʷʢ ʫʢʨʘʾʥʩʴʢʘ, ʪʘʢ ʽ ʤʽʞʥʘʨʦʜʥʘ ʫ ʩʬʝʨʽ 

ʦʮʽʥʶʚʘʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʚʽʘʮʽʡʥʠʭ 

ʦʣʠʚ, ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʦʮʽʥʢʫ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʅʘʧʨʠʢʣʘʜ, 

ʦʣʠʚʘ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʜʚʠʛʫʥʽʚ TURBINE OIL 2197, ʨʦʟʨʦʙʣʝʥʘ 

ʘʤʝʨʠʢʘʥʩʴʢʦʶ ʢʦʤʧʘʥʽʻʶ EASTMAN, ʚ ʩʝʨʪʠʬʽʢʘʪʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: 

- ʪʠʧ ʦʣʠʚʠ: ʩʠʥʪʝʪʠʯʥʘ ʚʫʛʣʝʚʦʜʥʝʚʘ; 

- ʢʽʥʝʤʘʪʠʯʥʘ ʚ'ʷʟʢʽʩʪʴ, ʤʤ
2
/ʩ: ʧʨʠ 100Áʉ (212F) : 5,19; ʧʨʠ 40Áʉ (104F) : 

26,44; ʧʨʠ ī40Áʉ (40F) : 11 692;  

- ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʡʤʘʥʥʷ, Áʉ: 248Áʉ; 

- ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʩʪʠʛʘʥʥʷ, Áʉ: ī57Áʉ; 

- ʚʪʨʘʪʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ,%: 6,5 ʛʦʜʠʥ ʧʨʠ 204Áʉ -  2,0; 

- ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʦʨʦʟʽʾ ʽ ʦʢʠʩʣʝʥʥʶ: 72 ʛʦʜʠʥʠ ʧʨʠ 218Áʉ - ʚʠʪʨʠʤʫʻ. 

ɼʣʷ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʝʨʰʦʯʝʨʛʦʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʦʮʽʥʢʘ 

ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʽʜʟʥʘʯʘʶʪʴʩʷ ʩʫʪʪʻʚʽ ʨʦʟʭʦʜʞʝʥʥʷ ʚ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʘʭ ʪʘ ʚʠʢʦʨʠʩʪʘʥʦʤʫ ʚʠʧʨʦʙʫʚʘʣʴʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʚ 

ʩʝʛʤʝʥʪʽ ʣʘʙʦʨʘʪʦʨʽʡ ʱʦʜʦ ʦʮʽʥʢʠ ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ɿʦʢʨʝʤʘ, ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʠʭ ʜʦʢʫʤʝʥʪʘʭ 

ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ ʦʮʽʥʶʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʯʦʪʠʨʠʢʫʣʴʢʦʚʦʾ ʤʘʰʠʥʠ ʪʝʨʪʷ (ʏʄʊ) ʟʘ ɻʆʉʊ 9490, ʧʨʠ ʮʴʦʤʫ 

ʘʥʪʠʬʨʠʢʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ.  

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʟʘ ʜʚʦʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ: ʢʨʠʪʠʯʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʢʦʨʦʪʢʦʯʘʩʥʽ ʦʜʥʦʭʚʠʣʠʥʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ) ʽ ʜʽʘʤʝʪʨʦʤ 

ʧʣʷʤʠ ʟʥʦʩʫ (ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 60 ʭʚ) ʟʘ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 196 ʅ 
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[25]. ʇʨʠʥʮʠʧ ʜʽʾ ʏʄʊ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʙʝʨʪʘʥʥʽ ʧʽʜ ʟʘʜʘʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

ʚʝʨʭʥʴʦʾ ʢʫʣʴʢʠ ʚʽʜʥʦʩʥʦ ʪʨʴʦʭ ʥʠʞʥʽʭ ʢʫʣʴʦʢ, ʥʝʨʫʭʦʤʦ ʟʘʢʨʽʧʣʝʥʠʭ ʫ 

ʯʘʰʮʽ ʤʘʰʠʥʠ ʪʘ ʟʘʥʫʨʝʥʠʭ ʫ ʚʠʧʨʦʙʫʚʘʣʴʥʫ ʦʣʠʚʫ. ʌʘʢʪʠʯʥʦ ʚʫʟʦʣ ʪʝʨʪʷ 

ʏʄʊ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʧʽʨʘʤʽʜʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʩʪʘʣʝʚʠʭ ʢʫʣʴʦʢ 

ʜʽʘʤʝʪʨʦʤ 12,7 ʤʤ, ʷʢʽ ʢʦʥʪʘʢʪʫʶʪʴ ʚ ʦʜʥʽʡ ʪʦʯʮʽ. ʇʨʠʥʮʠʧʦʚʫ ʩʭʝʤʫ ʚʫʟʣʘ 

ʪʝʨʪʷ ʏʄʊ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2.3.  

 
ʈʠʩ. 2.3. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʚʫʟʣʘ ʪʝʨʪʷ ʯʦʪʠʨʠʢʫʣʴʢʦʚʦʾ ʤʘʰʠʥʠ ʪʝʨʪʷ. 

 

ʅʝʜʦʣʽʢʘʤʠ ʮʽʻʾ ʩʭʝʤʠ ʚʫʟʣʘ ʪʝʨʪʷ ʻ ʤʝʪʦʜʠʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʦʙ'ʻʤʫ 

ʟʥʦʩʫ ʚʝʨʭʥʴʦʛʦ ʽ ʥʠʞʥʽʭ ʢʫʣʴʦʢ ʏʄʊ ʽ ʥʘʡʯʘʩʪʽʰʝ ʨʦʟʙʽʞʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ ʽʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʴ ʦʣʠʚ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɼ. 

ɿʘʟʥʘʯʝʥʠʡ ʤʝʪʦʜ ʪʘʢʦʞ ʥʝ ʜʘʻ ʟʤʦʛʠ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʝʬʽʮʽʻʥʪ 

ʪʝʨʪʷ. ʎʽ ʦʙʩʪʘʚʠʥʠ ʩʧʨʠʯʠʥʷʶʪʴ ʩʢʣʘʜʥʦʱʽ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʦʾ ʪʘ 

ʦʙ'ʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʣʠʚ ʥʘ ʝʪʘʧʽ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʟʘ ʢʦʨʜʦʥʦʤ ʪʨʠʙʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʣʠʚ 

ʦʮʽʥʶʶʪʴ ʧʝʨʝʚʘʞʥʦ ʥʘ ʰʝʩʪʝʨʝʥʯʘʩʪʠʭ ʩʪʝʥʜʘʭ, ʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʏʄʊ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʾʭʥʴʦʾ ʩʧʝʮʠʬʽʢʠ. 

ɿʘʟʥʘʯʝʥʽ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʦʙʫʤʦʚʣʝʥʽ ʧʦʪʨʝʙʦʶ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʽʣʴʰ ʩʫʯʘʩʥʠʭ ʪʘ ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ. ɿʦʢʨʝʤʘ, 

ʤʦʞʣʠʚʝ ʨʦʟʰʠʨʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ ʙʘʟʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟʘ ʫʯʘʩʪʶ 

ʢʦʤʧʣʝʢʩʫ ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʪʨʠʙʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʎʝ ʩʧʨʠʷʪʠʤʝ 

ʙʽʣʴʰ ʧʦʚʥʦʤʫ ʚʨʘʭʫʚʘʥʥʶ ʚʧʣʠʚʫ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ 
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ʘʚʽʘʮʽʡʥʠʭ ʜʚʠʛʫʥʽʚ ʪʘ ʜʦʟʚʦʣʠʪʴ ʥʘʜʘʚʘʪʠ ʦʙ'ʻʢʪʠʚʥʽ ʪʘ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʦʤʦʩʪʽ 

ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʦʙʦʢ ʫ ʛʘʣʫʟʽ ʘʚʽʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʢʣʘʜʝʥʦʛʦ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ 

ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ, ʟʦʢʨʝʤʘ, ʟʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʽ ʪʘ 

ʘʥʪʠʬʨʠʢʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɺʘʞʣʠʚʦ ʧʨʦʚʝʩʪʠ ʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘ ʨʝʞʠʤʘʤʠ, ʱʦ ʥʘʙʣʠʞʝʥʽ ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʟʙʽʞʥʦʩʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ 

ʩʪʝʥʜʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ. ʋ ʨʦʙʦʪʽ [26] ʚʢʘʟʘʥʦ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ ʥʘ ʪʨʠʙʦʤʝʪʨʽ SRV ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʤʝʪʨʽʾ 

ʢʦʥʪʘʢʪʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʨʠʙʦʤʝʪʨʫ, ʘ ʥʝ ʪʦʯʢʦʚʦʤʫ ʧʽʜʭʦʜʫ.  

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ ʥʘ ʪʨʠʙʦʤʝʪʨʘʭ ʪʠʧʫ 

SRV, ʜʦʧʦʚʥʶʶʯʠ ʤʝʪʦʜʠʢʫ ʦʮʽʥʶʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘ 

ʯʦʪʠʨʠʢʫʣʴʢʦʚʽʡ ʤʘʰʠʥʽ ʪʝʨʪʷ, ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ 

ʦʙ'ʻʢʪʠʚʥʫ ʦʮʽʥʢʫ ʨʽʚʥʷ ʾʭʥʽʭ ʪʨʠʙʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺ ʷʢʦʩʪʽ 

ʧʨʠʩʪʨʦʶ ʜʣʷ ʦʮʽʥʢʠ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʙʨʦʪʨʠʙʦʤʝʪʨ 

UMT-3, ʦʙʣʘʜʥʘʥʠʡ ʪʝʨʤʦʢʘʤʝʨʦʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʥʘʛʨʽʚʫ ʧʘʨʠ 

ʪʝʨʪʷ ʽ ʚʠʧʨʦʙʦʚʫʚʘʥʠʭ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʚʠʟʥʘʯʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

(ʚʽʜ 0 ʜʦ 150 Üʉ). ʋ ʚʫʟʣʽ ʪʝʨʪʷ ʚʽʙʨʦʪʨʠʙʦʤʝʪʨʘ ʢʫʣʴʢʘ ʜʽʘʤʝʪʨʦʤ 12,7 ʤʤ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʨʫʭʦʤʦʶ, ʚʠʢʦʥʫʶʯʠ ʨʦʣʴ ʥʝʨʫʭʦʤʦʛʦ ʝʣʝʤʝʥʪʘ, ʪʦʜʽ ʷʢ 

ʧʣʘʩʪʠʥʘ ʚʠʢʦʥʫʻ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʚʽʜʥʦʩʥʦ ʧʨʠʪʠʩʥʫʪʦʾ ʜʦ ʥʝʾ 

ʢʫʣʴʢʠ. ʅʘ ʨʠʩ. 2.4 ʧʦʜʘʥʦ ʧʨʠʥʮʠʧʦʚʫ ʩʭʝʤʫ ʚʫʟʣʘ ʪʝʨʪʷ ʚʽʙʨʦʪʨʠʙʦʤʝʪʨʘ.  

 

ʈʠʩ. 2.4. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʚʫʟʣʘ ʪʝʨʪʷ ʚʽʙʨʦʪʨʠʙʦʤʝʪʨʘ UMT-3 [26]. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʪʨʠʙʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʄʄ ʧʨʠ 

ʨʽʟʥʠʭ ʰʚʠʜʢʦʩʪʷʭ ʢʦʚʟʘʥʥʷ, ʚʽʜ 0,01 ʜʦ 0,3 ʤ/ʩ, ʪʘ ʥʦʨʤʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʚʽʜ 2 ʜʦ 2000 ʅ, ʚʨʘʭʦʚʫʶʯʠ ʯʘʩʪʦʪʫ ʦʩʮʠʣʷʮʽʾ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʦʩʥʦʚʦʶ ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʚʜʦʩʢʦʥʘʣʝʥʴ ʤʝʪʦʜʽʚ ʪʘ ʩʪʘʥʜʘʨʪʽʚ ʦʮʽʥʶʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ. ɼʦʜʘʪʢʦʚʦ, ʚʨʘʭʦʚʫʶʯʠ ʚʘʞʣʠʚʽʩʪʴ ʟʙʽʞʥʦʩʪʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ ʩʪʝʥʜʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʽ ʚ ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ ʥʘʬʪʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʘʚʽʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɺʠʩʥʦʚʢʠ ʪʘ ʜʝʪʘʣʽ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ, ʱʦ, 

ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʪʠʤʝ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʘʚʽʘʮʽʡʥʠʭ ʜʚʠʛʫʥʽʚ ʪʘ 

ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʋ ʨʘʤʢʘʭ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʦʢ ʫ ʛʘʣʫʟʽ 

ʪʨʠʙʦʣʦʛʽʯʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ  ̒ʤʽʞʥʘʨʦʜʥʽ 

ʩʪʘʥʜʘʨʪʠ ASTM G99 ʪʘ ASTM G133. ʅʘʧʨʠʢʣʘʜ, ʩʪʘʥʜʘʨʪ ASTM G99 

ʦʭʦʧʣʶʻ ʣʘʙʦʨʘʪʦʨʥʫ ʧʨʦʮʝʜʫʨʫ ʚʠʟʥʘʯʝʥʥʷ ʟʥʦʰʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜ ʯʘʩ 

ʢʦʚʟʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʩʪʨʦʶ ʪʠʧʫ çʰʪʠʬʪ ʥʘ ʜʠʩʢʫè. ʄʘʪʝʨʽʘʣʠ 

ʪʝʩʪʫʶʪʴʩʷ ʧʘʨʘʤʠ ʫ ʥʦʤʽʥʘʣʴʥʦ ʥʝʘʛʨʝʩʠʚʥʠʭ ʫʤʦʚʘʭ. ɺ ʩʪʘʥʜʘʨʪʽ ʦʧʠʩʘʥʦ 

ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʨʦʟʛʣʷʜʫ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ 

ʪʠʧʫ ʧʨʠʣʘʜʽʚ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʦʩʫ. ʊʘʢʦʞ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʦʝʬʽʮʽʻʥʪ 

ʪʝʨʪʷ. ʆʩʢʽʣʴʢʠ ʤʝʪʦʜ ʚʠʧʨʦʙʫʚʘʥʥʷ ʰʪʠʬʪʘ ʥʘ ʜʠʩʢʫ ʥʝ ʥʘʤʘʛʘʻʪʴʩʷ 

ʚʽʜʪʚʦʨʠʪʠ ʚʩʽ ʫʤʦʚʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, 

ʤʘʩʪʠʣʦ, ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʠʩʢ, ʛʝʦʤʝʪʨʽʷ ʢʦʥʪʘʢʪʫ, ʚʠʜʘʣʝʥʥʷ ʟʘʣʠʰʢʽʚ ʟʥʦʩʫ 

ʪʘ ʥʘʷʚʥʽʩʪʴ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ), ʥʝʤʘʻ ʛʘʨʘʥʪʽʾ, ʱʦ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʧʝʨʝʜʙʘʯʘʪʠʤʝ ʰʚʠʜʢʽʩʪʴ ʟʥʦʩʫ ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʫʤʦʚʘʭ, ʚʽʜʤʽʥʥʠʭ 

ʫʤʦʚ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ɿʘʚʜʷʢʠ ʫʥʢ̔ʘʣʴʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʜʚʦʭ ʜʘʪʯʠʢʽʚ ʩʠʣʠ ʪʝʨʪʷ ʪʘ 

ʩʠʤʝʪʨʠʯʥʽʡ ʧʨʫʞʥʽʡ ʬʽʢʩʘʮʽʾ ʚʠʤʽʨʶʚʘʥʦʛʦ ʟʨʘʟʢʘ, ʪʨʠʙʦʤʝʪʨ ʪʠʧʫ ʰʪʠʬʪ-

ʜʠʩʢ TRBį ʢʦʤʧʘʥʽʾ Anton Paar ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ 

[27]. ʐʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʧʘʨʘʤʝʪʨʽʚ ʪʝʩʪʫʚʘʥʥʷ, ʛʝʦʤʝʪʨʽʾ ʢʦʥʪʘʢʪʽʚ ʪʘ 
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ʜʦʜʘʪʢʦʚʠʭ ʦʧʮʽʡ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʨʦʚʦʜʠʪʠ ʪʨʠʙʦʣʦʛʽʯʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ, ʤʦʜʝʣʶʶʯʠ ʚʩʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʘʢʽ ʷʢ ʨʽʟʥʽ ʨʝʞʠʤʠ ʨʫʭʫ 

(ʣʽʥʽʡʥʝ, ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʝ), ʨʝʞʠʤʠ ʢʦʥʪʘʢʪʫ, ʰʚʠʜʢʽʩʪʴ, ʟʤʘʱʫʚʘʥʥʷ, 

ʤʘʪʝʨʽʘʣʠ, ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ. , ʚʦʣʦʛʽʩʪʴ ʪʘ ʽʥ. (ʨʠʩ. 2.5). 

   

ʈʠʩ. 2.5. ɻʝʦʤʝʪʨʽʷ ʢʦʥʪʘʢʪʫ ʧʘʨ ʪʝʨʪʷ ʥʘ ʪʨʠʙʦʤʝʪʨʽ TRB. 

 

ɼʦ ʦʩʥʦʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʘʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

- ʜʽʘʧʘʟʦʥ ʥʦʨʤʘʣʴʥʦʛʦ ʟʫʩʠʣʣʷ ï ʜʦ 60ʅ; 

- ʜʽʘʧʘʟʦʥ ʩʠʣʠ ʪʝʨʪʷ ï ʜʦ 20ʅ; 

- ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ï ʜʦ 2000 ʦʙ/ʭʚ; 

- ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ï 450 ʤʅĀʤ; 

- ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʦʩʫ ï ʚʽʜ -2 ʤʤ ʜo 2 ʤʤ; 

- ʤʦʞʣʠʚʽʩʪʴ ʥʘʛʨʽʚʫ ʜʦ 450 0
ʉ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʨʠʙʦʤʝʪʨʽʚ ʜʦʟʚʦʣʠʪʴ ʙʽʣʴʰ ʷʢʽʩʥʦ ʦʮʽʥʠʪʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʄʄ, ʥʘʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʦʯʘʪʢʦʚʦʛʦ 

ʚʠʙʦʨʫ ʄʄ ʜʣʷ ʚʫʟʣʘ ʪʝʨʪʷ ʪʘ ʦʮʽʥʠʪʠ ʟʤʽʥʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʄʄ ʚ ʧʝʨʽʦʜʠ ʊʆ ʘʚʽʘʮʽʡʥʦʾ ʪʘ ʥʘʟʝʤʥʦʾ ʪʝʭʥʽʢʠ.  

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʄʄ ʟʘʙʨʫʜʥʶʻʪʴʩʷ ʧʨʦʜʫʢʪʘʤʠ ʟʥʦʰʫʚʘʥʥʷ ʪʘ 

ʦʢʠʩʣʝʥʥʷ, ʚʦʜʦʶ ʪʘ ʽʥʰʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. 

 

2.3. ʄʝʪʦʜʠ ʦʮʽʥʢʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 

ʇʨʦʪʷʛʦʤ ʨʷʜʫ ʨʦʢʽʚ ʘʥʘʣʽʟ ʄʄ ʙʫʚ ʰʠʨʦʢʦ ʧʨʠʡʥʷʪʠʡ ʷʢ ʦʜʥʘ ʟ 

ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʜʫʨ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʊʆ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʪʦʯʢʠ ʟʘʤʽʥʠ ʤʘʩʪʠʣ ʽ ʦʣʠʚ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʪʦʜʘʤʠ 
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ʢʦʥʪʨʦʣʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ɸʅʊ, ʟʘʩʥʦʚʘʥʠʤʠ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʚʽʙʨʘʮʽʾ, 

ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʄʄ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʙʣʠʟʥʦ ʚ 10 ʨʘʟʽʚ ʙʽʣʴʰ ʨʘʥʥʽ ʪʝʨʤʽʥʠ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʥʝʩʧʨʘʚʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ. ʁʦʛʦ ʤʝʪʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʢʣʘʜʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʄʄ 

ʟʘʙʝʟʧʝʯʠʪʠ ʨʘʥʥʻ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʥʝʩʧʨʘʚʥʽʩʪʴʪʝʭʥʽʢʠ, ʘ ʪʘʢʦʞ 

ʟʙʽʣʴʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʄʄ, ʩʢʦʨʦʯʫʶʯʠ ʯʘʩʪʦʪʫ ʡʦʛʦ ʟʘʤʽʥʠ ʽ, ʦʪʞʝ, 

ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʋ ʭʦʜʽ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʄʄ, 

ʧʦ-ʧʝʨʰʝ, ʚʠʟʥʘʯʘʻʪʴʩʷ, ʯʠ ʥʝ ʟʥʠʟʠʣʠʩʴ ʧʦʢʘʟʥʠʢʠ ʄʄ ʜʦ ʪʘʢʦʛʦ ʩʪʫʧʝʥʷ, 

ʱʦ ʚʦʥʦ ʙʽʣʴʰʝ ʥʝ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʶ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ. ʇʦ-ʜʨʫʛʝ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʝʥʴ ʡʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʡʦʛʦ ʦʯʠʱʝʥʥʷ ʯʠ 

ʟʘʤʽʥʠ. ʅʘ ʨʠʩ. 2.6 ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʄʄ ʚ ʧʨʦʮʝʩʽ ʾʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ. 

 

ʈʠʩ. 2.6. ʄʝʭʘʥʽʟʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʦʣʠʚ ʟ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ 

ʧʨʠʩʘʜʢʘʤʠ. 

 

ɼʦ ʟʘʛʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʩʪʘʥʜʘʨʪʽʚ ʜʣʷ ʇʄʄ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

ʪʝʤʧʝʨʘʪʫʨʘ ʢʨʘʧʣʝʧʘʜʽʥʥʷ (ɻʆʉʊ 6793, ɻʆʉʊ 19832, ɻʆʉʊ 7171); ʘʥʽʣʽʥʦʚʘ 

ʪʦʯʢʘ ʪʘ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʘʨʦʤʘʪʠʯʥʠʭ ʚʫʛʣʝʚʦʜʽʚ (ɻʆʉʊ 12329); ʚʤʽʩʪ ʬʦʩʬʦʨʫ 

(ɻʆʉʊ 9827, ASTM D 6481, ASTM D 6443, ASTM D 4927); ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʤʫʪʥʽʥʥʷ (ɻʆʉʊ 5066, ɼʉʊʋ ISO 3015); ʽʥʜʝʢʩ ʚôʷʟʢʦʩʪʽ, ʨʦʟʨʘʭʫʥʦʢ 
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(ɼʉʊʋ ɻʆʉʊ 25371); ʚʤʽʩʪ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʢʠʩʣʦʪ ʪʘ ʣʫʛʽʚ (ɻʆʉʊ 6307); 

ʚôʷʟʢʽʩʪʴ ʜʠʥʘʤʽʯʥʘ (ɻʆʉʊ 1929); ʢʠʩʣʦʪʥʝ ʯʠʩʣʦ (ɻʆʉʊ 11362, ASTM D 

974); ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʫʻʤʦʩʪʽ (ɻʆʉʊ 19006); ʢʦʢʩʽʚʥʽʩʪʴ (ɻʆʉʊ 19932, 

ɻʆʉʊ 14298); ʢʦʣʽʨ (ɻʆʉʊ 20284, ɻʆʉʊ 3134, ɻʆʉʊ 1012, ʅɼ ʥʘ ʧʨʦʜʫʢʪ) ʪʘ 

ʽʥ. 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝʙʝʟʧʝʯʥʠʤ ʜʣʷ ʄʄ ʻ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ 

ʧʨʠʩʘʜʦʢ, ʦʢʠʩʣʝʥʥʷ, ʧʦʷʚʘ ʜʦʤʽʰʦʢ, ʚʦʜʠ ʪʘ ʽʥ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʯʘʩʥʦ, 

ʰʚʠʜʢʦ ʪʘ ʷʢʽʩʥʦ ʦʮʽʥʠʪʠ ʩʪʘʥ ʄʄ ʧʨʠ ʊʆ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʽʟʥʠʭ ʧʦʨʪʘʪʠʚʥʠʭ ʧʨʠʣʘʜʽʚ ʤʽʥʽʣʘʙʦʨʘʪʦʨʽʡ ʩʝʨʽʾ 

Minilab (Spectrosci, ʉʐɸ) ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ, ʜʦʟʚʦʣʠʣʦ ʧʨʦʚʦʜʠʪʠ 

ʤʦʥʽʪʦʨʠʥʛ ʄʄ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʽʩʮʽ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʽʚ, ʩʚʦʻʯʘʩʥʦ 

ʨʦʟʧʽʟʥʘʪʠ ʦʟʥʘʢʠ ʚʽʜʤʦʚʠ, ʷʢʘ ʤʦʞʝ ʧʨʦʷʚʠʪʠʩʷ, ʽ ʰʚʠʜʢʦ ʾʭ ʫʩʫʚʘʪʠ. 

ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʧʦʨʪʘʪʠʚʥʠʭ ʤʽʥʽʣʘʙʦʨʘʪʦʨʽʡ ʩʝʨʽʾ Minilab ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʨʘʥʥʴʦʛʦ ʧʦʧʝʨʝʜʞʝʥʥʷ, ʚʽʜ ʢʽʣʴʢʦʭ ʛʦʜʠʥ ʜʦ ʢʽʣʴʢʦʭ ʜʥʽʚ, 

ʪʦʤʫ ʱʦ ʥʝ ʧʦʪʨʽʙʝʥ ʯʘʩ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʄʄ ʜʦ ʣʘʙʦʨʘʪʦʨʽʾ ʪʘ 

ʦʯʽʢʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ, ʱʦ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʧʦʣʦʤʦʢ. 

ʇʨʠʣʘʜʠ ʤʽʥʽʣʘʙʦʨʘʪʦʨʽʡ ʩʝʨʽʾ Minilab ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʢʦʥʪʨʦʣʴ 

ʥʝ ʦʜʥʦʛʦ, ʘ ʢʽʣʴʢʦʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʄʄ. ʅʘʧʨʠʢʣʘʜ, 

ʽʥʬʨʘʯʝʨʚʦʥʠʡ ɯʏ-ʘʥʘʣʽʟʘʪʦʨ FluidScan 1100 (Spectrosci, ʉʐɸ), ʱʦ ʚʭʦʜʠʪʴ ʫ 

ʚʩʽ ʪʠʧʠ ʜʘʥʠʭ ʤʽʥʽʣʘʙʦʨʘʪʦʨʽʡ, ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʟʥʘʯʘʪʠ ʚʤʽʩʪ ʪʘʢʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʷʢ ʚʦʜʘ ʪʘ ʛʣʽʢʦʣʴ, ʘ ʪʘʢʦʞ ʩʪʝʞʠʪʠ ʟʘ ʜʝʛʨʘʜʘʮʽʻʶ ʄʄ 

ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʦʢʠʩʣʝʥʥʷ, ʟʘʛʘʣʴʥʦʛʦ ʢʠʩʣʦʪʥʦʛʦ/ʣʫʞʥʦʛʦ ʯʠʩʣʘ. ɿ 

ʽʥʰʦʛʦ ʙʦʢʫ, ʚʽʩʢʦʟʠʤʝʪʨ ʩʝʨʽʾ 3000, ʜʘʶʯʠ ʪʽʣʴʢʠ ʟʥʘʯʝʥʥʷ ʢʽʥʝʤʘʪʠʯʥʦʾ 

ʚ'ʷʟʢʦʩʪʽ, ʪʠʤ ʥʝ ʤʝʥʰ, ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʻ ʦʮʽʥʠʪʠ ʦʢʠʩʣʝʥʥʷ ʄʄ, 

ʟʘʙʨʫʜʥʝʥʥʷ ʡʦʛʦ ʚʦʜʦʶ, ʯʘʩʪʠʥʢʘʤʠ ʪʘ ʜʝʷʢʽ ʽʥʰʽ ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʦʩʢʽʣʴʢʠ ʚʩʽ ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚ'ʷʟʢʽʩʪʴ ʦʣʠʚ. ʉʘʤʝ ʪʦʤʫ ʚ'ʷʟʢʽʩʪʴ 

ʚʚʘʞʘʻʪʴʩʷ ʦʙ'ʻʢʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʦʟʢʣʘʜʘʥʥʷ ʄʄ, ʽ ʜʣʷ 

ʚʩʽʭ ʨʽʜʢʠʭ ʄʄ ʥʘʩʘʤʧʝʨʝʜ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʩʘʤʝ ʢʦʥʪʨʦʣʴ ʪʘ ʤʦʥʽʪʦʨʠʥʛ 

ʟʤʽʥʠ ʚ'ʷʟʢʦʩʪʽ. 

ʋ ʣʽʥʽʡʮʽ ʤʽʥʽʣʘʙʦʨʘʪʦʨʽʡ ʩʝʨʽʾ Minilab ʧʨʦʧʦʥʫʻʪʴʩʷ ʪʘʢʦʞ ʣʽʯʠʣʴʥʠʢ 
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ʯʘʩʪʠʥʦʢ ʩʝʨʽʾ LNF, ʷʢʠʡ ʥʝ ʪʽʣʴʢʠ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʢʦʜ ʯʠʩʪʦʪʠ ʄʄ ʟʘ 

ISO 4406, ʘ ʡ ʢʣʘʩʠʬʽʢʫʻ ʾʭ ʟʘ ʪʠʧʦʤ ʟʥʦʩʫ (ʨʽʟʘʥʥʷ, ʚʪʦʤʘ ʪʘ ʽʥ), ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʠʪʴ ʥʘʷʚʥʽʩʪʴ ʽ ʢʽʣʴʢʽʩʪʴ ʯʘʩʪʠʥʦʢ ʟʥʦʩʫ, ʱʦ ʥʘʤʘʛʥʽʯʫʶʪʴʩʷ. 

ʅʘʧʨʠʢʣʘʜ, ʝʣʝʤʝʥʪʥʠʡ ʘʥʘʣʽʟʘʪʦʨ SpectrOil 120ʉ (Spectrosci, ʉʐɸ) ʥʘʜʘʩʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʧʨʦʙʠ ʄʄ ʧʨʦ ʪʠʧ ʥʘʷʚʥʠʭ ʟʘʙʨʫʜʥʝʥʴ  ʪʘ 

ʝʣʝʤʝʥʪʥʦʤʫ ʩʢʣʘʜʽ ʧʨʠʩʫʪʥʽʭ ʫ ʄʄ ʯʘʩʪʠʥʦʢ (ʨʠʩ. 2.7). ɸʥʘʣʽʟʘʪʦʨʫ 

ʧʦʪʨʽʙʥʘ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙʠ ʪʘ ʯʘʩʫ, ʱʦʙ ʜʘʪʠ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʨʽʟʥʠʭ ʯʘʩʪʠʥʦʢ ʟʥʦʩʫ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʄʄ, ʱʦ ʤʦʞʝ ʟʘʧʦʙʽʛʪʠ 

ʘʚʘʨʽʡʥʽʡ ʩʠʪʫʘʮʽʾ. 

 

ʈʠʩ. 2.7. ɽʣʝʤʝʥʪʥʠʡ ʘʥʘʣʽʟʘʪʦʨ SpectrOil 120ʉ. 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʚʠʟʥʘʯʠʪʠ 24 ʝʣʝʤʝʥʪʠ ʪʘ ʦʮʽʥʠʪʠ: ʟʦʚʥʽʰʥʽ ʟʘʙʨʫʜʥʝʥʥʷ, ʩʪʫʧʽʥʴ 

ʟʥʦʰʫʚʘʥʥʷ ʪʘ ʟʘʣʠʰʢʦʚʠʡ ʨʝʩʫʨʩ ʧʨʠʩʘʜʦʢ ʚ ʄʄ. 

ɺʠʤʽʨʶʚʘʥʽ ʧʘʨʘʤʝʪʨʠ: 

Å ɽʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʘʣʶʤʽʥʽʶ (Al); ʙʘʨʽʶ (Ba); ʙʦʨʫ(B); ʚʘʥʘʜʽʶ (V); 

ʟʘʣʽʟʘ (Fe); ʢʘʜʤʽʶ (Cd); ʢʘʣʽʶ (K); ʢʘʣʴʮʽʶ (Ca); ʢʨʝʤʥʽʶ (Si); ʣʽʪʽʶ (Li); 

ʤʘʛʥʽʶ (Mg); ʤʘʨʛʘʥʮʶ (Mn); ʤʽʜʽ (Cu); ʤʦʣʽʙʜʝʥʫ (Mo); ʥʘʪʨʽʶ (Na); ʥʽʢʝʣʶ 

(Ni); ʦʣʦʚʘ (Sn); ʩʚʠʥʮʶ (Pb); ʩʨʽʙʣʘ (Ag); ʩʫʨʤʠ (Sb); ʪʠʪʘʥʫ (Ti); ʬʦʩʬʦʨʫ 

(P); ʭʨʦʤʫ (Cr); ʮʠʥʢʫ (Zn); 

Å ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ ppm (ʤʛ/ʢʛ); 

Å ʉʪʘʥʜʘʨʪ ASTM D6595 ï 17. 

ʍʦʯʘ ʙʘʛʘʪʦ ʘʩʧʝʢʪʽʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝʦʙʭʽʜʥʦ 
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ʢʦʥʪʨʦʣʶʚʘʪʠ, ʚʤʽʩʪ ʤʝʪʘʣʫ ʥʘʜʘʻ ʧʦʚʥʦʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʘʛʨʝʛʘʪʫ 

ʪʘ ʩʘʤʦʾ ʦʣʠʚʠ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʚʠʟʥʘʯʠʪʠ ʨʦʙʦʪʦʟʜʘʪʥʠʡ ʩʪʘʥ ʪʝʭʥʽʢʠ ʪʘ 

ʧʝʨʝʜʙʘʯʠʪʠ ʯʘʩ ʟʘʤʽʥʠ ʦʣʠʚʠ.  

 

ɺʠʩʥʦʚʢʠ ʜʦ 2 ʨʦʟʜʽʣʫ 

1. ʄʝʪʦʜʠ ʪʨʠʙʦʤʦʥʽʪʦʨʠʥʛʫ ʰʠʨʦʢʦ ʟʘʩʪʦʩʫʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. 

ʄʝʭʘʥʽʯʥʽ ʤʝʪʦʜʠ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʤʘʪʝʨʽʘʣʽʚ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʨʪʷ ʪʘ ʟʥʦʩʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʧʽʜʰʠʧʥʠʢʽʚ ʪʘ ʦʮʽʥʢʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʊʝʧʣʦʚʽ ʤʝʪʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ 

ʢʦʥʪʨʦʣʶ ʧʽʜʰʠʧʥʠʢʽʚ ʽ ʧʝʨʝʜʘʯ. ʂʽʥʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ 

ʪʨʠʙʦʩʧʦʣʫʯʝʥʴ. ɺʽʙʨʦʘʢʫʩʪʠʯʥʽ ʤʝʪʦʜʠ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʽʜʰʠʧʥʠʢʽʚ ʪʘ ʨʝʜʫʢʪʦʨʽʚ. ʄʝʪʦʜʠ ʬʦʪʦ- ʪʘ 

ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʤʘʩʪʠʣ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ 

ʤʝʭʘʥʽʟʤʽʚ ʟʘ ʩʪʘʥʦʤ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʘʛʘʣʦʤ, ʮʽ ʤʝʪʦʜʠ ʩʧʨʠʷʶʪʴ 

ʧʦʢʨʘʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʶ 

ʨʦʙʦʯʦʛʦ ʩʪʘʥʫ ʤʘʰʠʥ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. 

2. ɽʪʘʧ ʝʚʦʣʶʮʽʾ ʘʚʽʘʜʚʠʛʫʥʦʙʫʜʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ʘʚʽʘʮʽʡʥʠʭ ʜʚʠʛʫʥʽʚ, ʱʦ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʦʣʠʚ. ʎʽ ʦʣʠʚʠ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʠʭ ʽ 

ʘʥʪʠʬʨʠʢʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʜʚʠʛʫʥʽʚ 

ʧʨʠ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʟʤʘʱʫʚʘʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʨʠʙʦʤʝʪʨʽʚ, ʪʘʢʠʭ ʷʢ SRV, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʙ'ʻʢʪʠʚʥʦ ʦʮʽʥʶʚʘʪʠ 

ʪʨʠʙʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʣʠʚ ʟʘ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ 

ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʛʝʦʤʝʪʨʽʶ ʢʦʥʪʘʢʪʫ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʪʝʛʨʦʚʘʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʈʦʟʰʠʨʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʥʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʦʟʚʦʣʠʪʴ ʥʘʜʘʚʘʪʠ ʙʽʣʴʰ 

ʧʦʚʥʽ ʪʘ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʦʤʦʩʪʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʘʚʽʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
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3. ʈʦʟʛʣʷʥʫʪʽ ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ɸʅʊ 

ʚʠʷʚʣʷʶʪʴʩʷ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʪʘ ʝʬʝʢʪʠʚʥʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʽ ʧʨʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʦʙʣʘʜʥʘʥʥʷ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʘʥʘʣʽʟ ʄʄ ʥʘʙʫʚ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ 

ʦʩʥʦʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʜʣʷ ʟʘʤʽʥʠ ʤʘʩʪʠʣ ʽ 

ʦʣʠʚ. ʇʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʚʽʙʨʘʮʽʡʥʠʡ ʢʦʥʪʨʦʣʴ, 

ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʄʄ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʙʣʠʟʥʦ ʥʘ 10 ʨʘʟʽʚ ʨʘʥʽʰʝ 

ʚʠʷʚʣʷʪʠ ʦʟʥʘʢʠ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʦʙʣʘʜʥʘʥʥʷ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʮʴʦʛʦ ʧʽʜʭʦʜʫ - 

ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʢʣʘʜʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʄʄ ʜʣʷ ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʾʭ ʩʣʫʞʙʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʯʠ ʥʝ ʟʥʠʟʠʣʠʩʴ ʚʣʘʩʪʠʚʦʩʪʽ ʄʄ ʜʦ ʪʦʛʦ ʨʽʚʥʷ, 

ʢʦʣʠ ʚʦʥʦ ʚʞʝ ʥʝ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʶ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ. ʊʘʢʦʞ 

ʚʨʘʭʦʚʫʻʪʴʩʷ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʯʠ ʟʘʤʽʥʠ. 

4. ʇʦʨʪʘʪʠʚʥʽ ʤʽʥʽʣʘʙʦʨʘʪʦʨʽʾ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʄʄ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʤʧʣʝʢʩʥʠʡ 

ʢʦʥʪʨʦʣʴ. ʅʘʧʨʠʢʣʘʜ, ʽʥʬʨʘʯʝʨʚʦʥʠʡ ʘʥʘʣʽʟʘʪʦʨ FluidScan 1100 ʝʬʝʢʪʠʚʥʦ 

ʚʠʟʥʘʯʘʻ ʚʤʽʩʪ ʚʦʜʠ ʪʘ ʛʣʽʢʦʣʶ, ʘ ʪʘʢʦʞ ʚʽʜʩʣʽʜʢʦʚʫʻ ʜʝʛʨʘʜʘʮʽʶ ʄʄ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʤʽʨʶʚʘʥʴ ʦʢʠʩʣʝʥʥʷ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʢʠʩʣʦʪʥʦʛʦ/ʣʫʞʥʦʛʦ ʯʠʩʣʘ. 

ɺʽʩʢʦʟʠʤʝʪʨ ʩʝʨʽʾ 3000, ʭʦʯʘ ʚʠʤʽʨʶʻ ʣʠʰʝ ʢʽʥʝʤʘʪʠʯʥʫ ʚ'ʷʟʢʽʩʪʴ, ʪʘʢʦʞ 

ʜʦʧʦʤʘʛʘʻ ʦʮʽʥʠʪʠ ʦʢʠʩʣʝʥʥʷ ʄʄ, ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʶ ʪʘ ʯʘʩʪʠʥʢʘʤʠ, 

ʦʩʢʽʣʴʢʠ ʮʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚ'ʷʟʢʽʩʪʴ ʦʣʠʚ. ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʣʽʯʠʣʴʥʠʢ ʯʘʩʪʠʥʦʢ ʩʝʨʽʾ LNF, ʷʢʠʡ ʢʣʘʩʠʬʽʢʫʻ ʯʠʩʪʦʪʫ ʄʄ ʟʘ 

ISO 4406 ʪʘ ʚʠʟʥʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʯʘʩʪʠʥʦʢ ʟʥʦʩʫ ʪʘ ʾʭ ʪʠʧ. ɺʩʽ ʮʽ ʟʘʩʦʙʠ 

ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʩʪʘʥʫ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʥʘʜʽʡʥʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 
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ʈʆɿɼɯʃ 3 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʉʀʉʊɽʄʀ ʂʆʅʊʈʆʃʖ ʗʂʆʉʊɯ 

ʇɸʃʀɺʅʆ-ʄɸʉʊʀʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺ ʋ ɼɽʈɾɸɺʅɯʁ ɸɺɯɸʎɯɰ 

ʋʂʈɸɰʅʀ 

 

3.1. ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʢʦʥʪʨʦʣʶ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʘʚʽʘʮʽʡʥʽʡ ʛʘʣʫʟʽ. 

ɿʛʽʜʥʦ çɯʥʩʪʨʫʢʮʽʾ ʟ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʘʣʴʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʩʧʝʮʽʘʣʴʥʠʭ ʨʽʜʠʥ ʫ ʜʝʨʞʘʚʥʽʡ ʘʚʽʘʮʽʾ ʋʢʨʘʾʥʠè ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʜʽʡʩʥʶʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʮʝʥʪʨʠ ʚ ʤʝʞʘʭ ʾʭ 

ʧʦʚʥʦʚʘʞʝʥʴ (ʨʠʩ. 3.1) [28]. 

 

ʈʠʩ. 3.1. ʎʝʥʪʨʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ 

ʜʝʨʞʘʚʥʽʡ ʘʚʽʘʮʽʾ ʋʢʨʘʾʥʠ. 

 

ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʇʄʄ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʠʡ ʢʦʥʪʨʦʣʴ: ʧʨʠʡʤʘʣʴʥʦ-

ʟʜʘʚʘʣʴʥʽ, ʢʦʥʪʨʦʣʴʥʽ, ʧʦʚʥʽ ʪʘ ʘʨʙʽʪʨʘʞʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ: 

 ʇʨʠʡʤʘʣʴʥʦ-ʟʜʘʚʘʣʴʥʝ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʧʽʜ ʯʘʩ 

ʧʨʠʡʤʘʥʥʷ ʇʄʄ ʟʘʣʽʟʥʠʯʥʠʤʠ ʮʠʩʪʝʨʥʘʤʠ (ʚʘʛʦʥʘʤʠ, ʘʚʪʦʤʦʙʽʣʴʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ) ʜʦ ʟʣʠʚʘʥʥʷ ʽ ʧʽʜ ʯʘʩ ʚʽʜʚʘʥʪʘʞʝʥʥʷ - ʜʦ ʚʽʜʧʨʘʚʣʝʥʥʷ.  

 ʂʦʥʪʨʦʣʴʥʝ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʧʽʩʣʷ ʟʣʠʚʫ ʇʄʄ ʟ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ; ʧʝʨʝʚʽʨʷʶʪʴ ʇʄʄ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʽ 
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ʪʘʨʽ; ʢʦʥʪʨʦʣʶʶʪʴ ʇʄʄ ʧʽʩʣʷ ʾʭ ʧʝʨʝʢʘʯʫʚʘʥʥʷ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʭ, ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʩʝʟʦʥʥʠʭ ʽ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ ʥʘ ʇʉ. 

 ʇʦʚʥʝ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʧʝʨʝʜ ʧʽʜʛʦʪʦʚʢʦʶ ʇʄʄ ʜʦ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ; ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʩʪʨʦʢʽʚ ʟʙʝʨʽʛʘʥʥʷ ʚ ʻʤʥʦʩʪʷʭ 

ʇʉ ʪʘ ɸʅʊ; ʧʽʩʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʷʢʦʩʪʽ ʇʄʄ; ʧʽʜ ʯʘʩ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʧʨʠʯʠʥ 

ʚʽʜʤʦʚʠ ʇʉ ʪʘ ɸʅʊ; ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʬʘʢʪʠʯʥʫ 

ʷʢʽʩʪʴ ʇʄʄ. 

 ɸʨʙʽʪʨʘʞʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ 

ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʦʮʽʥʮʽ ʾʭ ʷʢʦʩʪʽ ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʚ ʜʝʨʞʘʚʥʽʡ ʘʚʽʘʮʽʾ ʘʙʦ 

ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʇʄʄ ʚʽʜʧʨʘʚʥʠʢʘ ʪʘ ʦʪʨʠʤʫʚʘʯʘ.  

ʇʨʠ ʟʘʟʥʘʯʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ (ʢʨʽʤ ʘʨʙʽʪʨʘʞʥʦʛʦ) ʟʘʙʦʨʦʥʷʻʪʴʩʷ 

ʩʢʦʨʦʯʫʚʘʪʠ ʧʝʨʝʣʽʢ ʦʙʦʚôʷʟʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʇʄʄ, ʷʢʽ ʟʘʟʥʘʯʝʥʽ ʚ 

ʩʝʨʪʠʬʽʢʘʪʽ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʗʢʱʦ ʘʢʨʝʜʠʪʦʚʘʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʥʝ 

ʚ ʟʤʦʟʽ ʚʠʢʦʥʘʪʠ ʦʮʽʥʢʫ ʚʩʽʭ ʟʘʟʥʘʯʝʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ, 

ʚʦʥʘ ʧʦʚʠʥʥʘ ʟʘʣʫʯʠʪʠ ʽʥʰʫ ʣʘʙʦʨʘʪʦʨʽʶ. ʋ ʩʫʧʨʦʚʦʜʞʫʚʘʣʴʥʦʤʫ ʣʠʩʪʽ 

ʦʙʦʚôʷʟʢʦʚʦ ʚʢʘʟʫʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ, ʪʘ ʩʪʨʦʢ 

ʥʘʜʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ.  

ɺʩʽ ʇʄʄ, ʷʢʽ ʥʘʧʨʘʚʣʷʶʪʴʩʷ ʥʘ ʧʦʪʨʝʙʠ ʜʦ ʘʚʽʘʮʽʡʥʠʭ ʯʘʩʪʠʥ, 

ʥʘʜʭʦʜʷʪʴ ʽʟ ʧʘʩʧʦʨʪʘʤʠ ʷʢʦʩʪʽ, ʷʢʽ ʤʘʶʪʴ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʫ ʽʥʬʦʨʤʘʮʽʶ: 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʇʄʄ, ʚʢʘʟʘʥʽ ʚ ʧʘʩʧʦʨʪʽ, ʥʦʤʝʨʠ ʪʨʘʥʩʧʦʨʪʫ ʽ ʮʠʩʪʝʨʥʠ 

(ʚʘʛʦʥʘ, ʘʚʪʦʤʦʙʽʣʷ), ʷʢʠʤʠ ʧʨʠʙʫʣʠ ʇʄʄ, ʚ ʷʢʠʡ ʨʝʟʝʨʚʫʘʨ ʾʭ ʟʣʠʪʦ ʘʙʦ ʚ 

ʷʢʝ ʩʭʦʚʠʱʝ ʨʦʟʤʽʱʝʥʦ. ʇʽʜ ʯʘʩ ʥʘʜʭʦʜʞʝʥʥʷ ʇʄʄ ʟ ʧʘʩʧʦʨʪʦʤ ʷʢʦʩʪʽ ʚʽʜ 

ʟʘʤʦʚʥʠʢʘ ʾʭ ʷʢʽʩʪʴ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʫ ʥʘ ʇʄʄ ʟʘ ʚʩʽʤʘ 

ʧʦʢʘʟʥʠʢʘʤʠ. 

ʇʄʄ ʜʣʷ ʜʝʨʞʘʚʥʦʾ ʘʚʽʘʮʽʾ ʋʢʨʘʾʥʠ ʧʝʨʝʚʘʞʥʦ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʚ 10-ʤʫ 

ʍʽʤʤʦʪʦʣʦʛʽʯʥʦʤʫ ʮʝʥʪʨʽ. ɺ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʻ ʧʦʪʫʞʥʘ ʣʘʙʦʨʘʪʦʨʽʷ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʘʣʴʥʦʛʦ ʪʘ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [29]. 

ɼʘʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʧʨʦʚʦʜʠʪʴ ʚʠʧʨʦʙʫʚʘʥʥʷ ʇʄʄ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʥʘʬʪʦʧʨʦʜʫʢʪʠ (ɻʆʉʊ, ɼʉʊʋ, ʊʋ ʪʦʱʦ). ɺ 
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ʣʘʙʦʨʘʪʦʨʽʾ ʻ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʇʄʄ ʚ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʪʘ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ (ʧʝʨʝʩʫʚʥʘ ʣʘʙʦʨʘʪʦʨʽʷ). 

ʇʝʨʝʩʫʚʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʇʃʍ-3ʄ ʦʙʣʘʜʥʘʥʘ ʩʠʩʪʝʤʘʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 

ʦʧʘʣʝʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʾ, ʚ ʥʽʡ ʚʩʪʘʥʦʚʣʝʥʦ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʣʘʙʦʨʘʪʦʨʥʽ 

ʤʝʙʣʽ, ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠʣʘʜʠ, ʧʦʩʫʜ ʪʘ ʨʝʘʢʪʠʚʠ. ʇʨʠʯʽʧ ʇʃɻ-3ʄ ʦʙʣʘʜʥʘʥʠʡ 

ʤʽʩʮʷʤʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʧʨʦʞʠʚʘʥʥʷ ʪʘ ʚʽʜʧʦʯʠʥʢʫ 

ʧʝʨʩʦʥʘʣʫ. ɹʝʥʟʦʝʣʝʢʪʨʠʯʥʠʡ ʘʛʨʝʛʘʪ ʧʦʪʫʞʥʽʩʪʶ 8 ʢɺʪ ʚʩʪʘʥʦʚʣʝʥʦ ʚ 

ʦʢʨʝʤʦʤʫ ʚʽʜʩʽʢʫ ʧʨʠʯʝʧʘ. ɺʩʪʘʥʦʚʣʝʥʽ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʇʃɻ-3ʄ ʥʝʦʙʭʽʜʥʽ 

ʘʚʪʦʥʦʤʥʽ ʩʠʩʪʝʤʠ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ (ʝʣʝʢʪʨʠʢʘ, ʦʧʘʣʝʥʥʷ, 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ) ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ ʫ ʚʽʜʨʠʚʽ ʚʽʜ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʩʠʩʪʝʤ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ. ʅʦʨʤʘʪʠʚʥʠʡ ʯʘʩ ʨʦʟʛʦʨʪʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʽʾ ï 30 ʭʚ. ʃʘʙʦʨʘʪʦʨʽʷ ʇʃʍ-3ʄ ʟʜʘʪʥʘ ʧʨʦʚʦʜʠʪʠ 7-9 ʧʦʚʥʠʭ 

ʇʄʄ-ʪʝʩʪʽʚ ʥʘ ʜʦʙʫ.  

ɿʘʚʜʷʢʠ ʤʦʙʽʣʴʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʧʝʨʝʚʽʨʠʪʠ ʷʢʽʩʪʴ ʧʘʣʠʚʘ ʤʦʞʥʘ ʫ ʙʫʜ-ɹ

ʷʢʽʡ ʪʦʯʮʽ ʋʢʨʘʾʥʠ. ʆʢʨʽʤ ʧʝʨʝʚʽʨʦʢ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʘʣʠʚʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʽʡʩʴʢʦʚʠʭ ʯʘʩʪʠʥʘʭ, ʧʝʨʝʩʫʚʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʥʝʦʜʥʦʨʘʟʦʚʦ 

ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʪʽʚ ʚʽʡʩʴʢʦʚʦʾ ʘʚʽʘʮʽʾ ʥʘ ʚʽʡʩʴʢʦʚʠʭ ʪʘ 

ʮʠʚʽʣʴʥʠʭ ʘʝʨʦʜʨʦʤʘʭ, ʚʠʢʦʥʫʶʯʠ ʬʫʥʢʮʽʾ ʩʪʘʮʽʦʥʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ 

ʘʚʽʘʮʽʡʥʦʾ ʯʘʩʪʠʥʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʘʣʛʦʨʠʪʤ ʧʝʨʝʚʽʨʢʠ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʩʫʤʽʰʽ ʦʣʠʚ), 

ʷʢʽ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʚʠʛʫʥʽʚ ʽ ʨʝʜʫʢʪʦʨʽʚ ʇʉ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʧʦʨʮʽʾ: 

ï ʤʘʩʣʦʩʫʤʽʰ ʉʄ-11,5 ï 75 % ʦʣʠʚʠ ʄʉ-20 (ʄʉ-20ʉ, ʄʂ-22, 

TURBONYCOIL TN-308) ʪʘ 25 % ʦʣʠʚʠ ʄʉ-8ʧ (ʄʉ-8ʨʢ, ʄʉ-8, ʄʂ-8, 

TURBONYCOIL TN-321); 

ï ʤʘʩʣʦʩʫʤʽʰ ʉʄ-4,5 ï 75 % ʦʣʠʚʠ ʄʉ-8ʧ (ʄʉ-8ʨʢ, ʄʉ-8, ʄʂ-8, 

TURBONYCOIL TN-321) ʽ 25 % ʦʣʠʚʠ ʄʉ-20 (ʄʉ-20ʉ, ʄʂ-22, 

TURBONYCOIL TN-308); 

ï ʤʘʩʣʦʩʫʤʽʰ ʉʄ-8 ï 50 % ʦʣʠʚʠ ʄʉ-20 (ʄʉ-20ʉ, ʄʂ-22, 

TURBONYCOIL TN-308) ʽ 50 % ʦʣʠʚʠ ʄʉ-8ʧ (ʄʉ-8ʨʂ, ʄʉ-8, ʄʂ-8, 
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TURBONYCOIL TN-321); 

ï ʤʘʩʣʦʩʫʤʽʰ ʉʄ-9 ï 67 % ʦʣʠʚʠ ʊʉ-ʛʽʧ ʽ 33 % ʛʽʜʨʘʚʣʽʯʥʦʾ ʨʽʜʠʥʠ 

ɸʄɻ-10 (FH-15, FH-51). 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʘʣʛʦʨʠʪʤ ʧʝʨʝʚʽʨʢʠ ʤʘʩʣʦʩʫʤʽʰʽ ʉʄ-9, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʜʽʡʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ ʩʢʣʘʜʥʠʭ ʟʠʤʦʚʠʭ ʫʤʦʚʘʭ ʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʟʘʩʪʠʛʘʥʥʷ. ʄʘʩʣʦʩʫʤʽʰ ʉʄ-9 

ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʟʤʘʱʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʭʚʦʩʪʦʚʦʾ ʪʨʘʥʩʤʽʩʽʾ ʚʝʨʪʦʣʴʦʪʽʚ 

ʄɯ-6 ʪʘ ʄɯ-8. ʊʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʘʥʦʛʦ ʪʠʧʫ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜ 

ʜʚʦʭ ʚʠʨʦʙʥʠʢʽʚ ʟʘʟʥʘʯʝʥʽ ʚ ʪʘʙʣ. 3.1, 3.2. 

ʊʘʙʣʠʮʷ 3.1 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʪʨʠʙʦʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʩʣʦʩʫʤʽʰʽ ʉʄ-9 

(ʚʠʨʦʙʥʠʢ: ʅɺʂ ʄɸʉʇʈʆʄ) 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʅʦʨʤʘ 

ʂʽʥʝʤʘʪʠʯʥʘ ʚ`ʷʟʢʽʩʪʴ,ʤʤ
2
/c ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 100Áʉ  9-11 

ʊʝʤʧʝʨʘʪʫʨʘ ʩʧʘʣʘʭʫ ʚ ʚʽʜʢʨʠʪʦʤʫ ʪʠʛʣʽ, Áʉ, ʥʝ ʥʠʞʯʝ  120 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʘʩʪʠʛʘʥʥʷ, Áʉ, ʥʝ ʚʠʱʝ  -40 

 ʂʠʩʣʦʪʥʝ ʯʠʩʣʦ, ʤʛ ʂʆʅ/ʛ, ʥʝ ʙʽʣʴʰʝ  1,0 

 ɺʤʽʩʪ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʢʠʩʣʦʪ, ʣʫʛʽʚ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ  ʚʽʜʩʫʪʥʽʩʪʴ 

 ʂʦʢʩʦʚʘʥʽʩʪʴ, %, ʥʝ ʙʽʣʴʰʝ  ð 

ʊʨʠʙʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʏʂʄʊ ʧʨʠ (20Ñ5)Áʉ: 

 ʂʨʠʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʷ, ʅ(ʢʛʩ) ʥʝ ʤʝʥʰʝ 765 (75) 

 ʧʦʢʘʟʥʠʢ ʟʥʦʩʫ, ʤʤ, (ɼʟ) ʥʝ ʙʽʣʴʰʝ 0,68  

ʅʘʚʘʥʪʘʞʝʥʥʷ ʟʚʘʨʶʚʘʥʥʷ ,(ʈʩ0, ʅ(ʢʛʩ) ʥʝ ʤʝʥʰʝ 3283 (335) 

ʽʥʜʝʢʩ ʟʘʜʠʨʫ (ɯʟ), ʅ(ʢʛʩ) ʥʝ ʤʝʥʰʝ 569 (58,1) 

 

ʊʘʙʣʠʮʷ 3.2 

ʇʘʩʧʦʨʪ ʷʢʦʩʪʽ ʥʘ (ʚʠʨʦʙʥʠʢ: ʉʧʝʮʩʝʨʚʽʩ ʋʢʨʘʾʥʘ) 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʅʦʨʤʘ 

ʂʽʥʝʤʘʪʠʯʥʘ ʚ`ʷʟʢʽʩʪʴ,ʤʤ
2
/c ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 100Áʉ, ʥʝ ʤʝʥʰʝ 11,0 

ʂʠʩʣʦʪʥʝ ʯʠʩʣʦ, ʤʛ ʂʆʅ/ʛ, ʥʝ ʙʽʣʴʰʝ 3,5 

ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ ʩʧʘʣʘʭʫ ʚ ʟʘʢʨʠʪʦʤʫ ʪʠʛʣʽ, ʥʝ ʥʠʞʯʝ 140 

ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ ʟʘʩʪʠʛʘʥʥʷ, ʥʝ ʚʠʱʝ -45 
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ɺ ʟʘʟʥʘʯʝʥʠʭ ʧʘʩʧʦʨʪʘʭ ʷʢʦʩʪʽ ʻ ʩʫʪʪʻʚʽ ʨʦʟʙʽʞʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʟʘ ʪʘʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʷʢ ʢʠʩʣʦʪʥʝ ʯʠʩʣʦ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʧʘʣʘʭʫ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʚʠʨʦʙʥʠʢ ʉʧʝʮʩʝʨʚʽʩ ʋʢʨʘʾʥʘ ʥʝ ʚʢʘʟʫʻ ʪʨʠʙʦʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʤʘʩʣʦʩʫʤʽʰʽ.  

ɺ çɯʥʩʪʨʫʢʮʽʾ ʟ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʩʧʝʮʽʘʣʴʥʠʭ ʨʽʜʠʥ ʫ ʜʝʨʞʘʚʥʽʡ ʘʚʽʘʮʽʾ ʋʢʨʘʾʥʠè ʟʘʟʥʘʯʝʥʦ, ʱʦ ʦʣʠʚʠ ʄʉ-20 

(ʄʉ-20ʉ, TURBONYCOIL ʊʅ-308), ʄʉ-8ʧ (ʄʂ-8ʨʢ, ʄʉ-8, ʄʂ- 8, 

TURBONYCOIL ʊʅ-321) ʪʘ ʩʫʤʽʰʽ ʥʘ ʾʭ ʦʩʥʦʚʽ, ʱʦ ʚʠʨʦʙʠʣʠ ʤʝʥʰʝ 50% 

ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʨʝʩʫʨʩʫ, ʧʨʠ ʫʩʫʥʝʥʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʜʝʬʝʢʪʽʚ ʧʽʜ ʯʘʩ ʊʆ 

ʟʣʠʚʘʶʪʴ ʫ ʯʠʩʪʫ ʪʘʨʫ ʽ, ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʝʪʘʧʽʚ ʊʆ, ʨʝʤʦʥʪʥʠʭ ʪʘ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʾʭ ʟʥʦʚʫ ʟʘʣʠʚʘʶʪʴ ʫ ʩʠʩʪʝʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʧʨʘʚʥʠʭ ʟʘʩʦʙʽʚ ʪʠʧʫ ʄɿ-66, ɸʄɿ-53ʄʋ. ʇʨʠ ʮʴʦʤʫ ʟ ʦʣʠʚ 

ʥʝʦʙʭʽʜʥʦ ʟʣʠʪʠ ʦʩʘʜ. ʄʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʚʠʨʦʙʠʣʠ ʥʘ ʇʉ ʙʽʣʴʰʝ 75% 

ʨʝʩʫʨʩʫ ʽ ʟʣʠʪʽ ʯʝʨʝʟ ʚʠʷʚʣʝʥʥʷ ʥʝʬʽʣʴʪʨʦʚʘʥʠʭ ʜʦʤʽʰʦʢ, ʚʚʘʞʘʶʪʴʩʷ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ. 

ʇʨʠ ʮʴʦʤʫ ʚ ʜʘʥʽʡ ʽʥʩʪʨʫʢʮʽʾ ʥʝ ʟʘʟʥʘʯʝʥʦ ʯʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ 

ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜ ʯʘʩ ʊʆ. ɸʜʞʝ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ 

ʽʤʦʚʽʨʥʽʩʪʴ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʧʨʠʩʘʜʦʢ, ʧʝʨʝʚʽʨʢʘ ʥʘ ʩʪʫʧʽʥʴ ʦʢʠʩʣʝʥʥʷ 

ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʥʘʜʽʡʥʦʩʪʽ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʻ ʡʦʛʦ ʚʠʩʦʢʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ. ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʪʨʠʙʦʪʝʭʥʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʟʤʘʱʫʚʘʣʴʥʽ, 

ʘʥʪʠʬʨʠʢʮʽʡʥʽ ʪʘ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʇʝʨʝʚʽʨʢʘ ʤʘʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʷʢ ʪʦʚʘʨʥʠʭ ʧʘʨʪʽʡ, ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʙʽʣʴʰ ʷʢʽʩʥʦ ʧʨʦʚʦʜʠʪʠ ʚʠʙʽʨ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʝʚʥʦʛʦ ʘʛʨʝʛʘʪʫ 

ʇʉ ʪʘ ɸʅʊ. ɿʘʣʫʯʝʥʥʷ ʧʨʦʚʽʜʥʠʭ ʬʘʭʽʚʮʽʚ ʪʘ ʪʨʠʙʦʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʽʡ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ʪʘ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʦ 

ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʟʘʙʝʟʧʝʯʠʪʴ ʙʽʣʴʰ ʷʢʽʩʥʠʡ ʚʠʙʽʨ ʇʄʄ ʷʢ ʥʘ ʩʪʘʜʽʾ ʚʠʙʦʨʫ ʧʨʦʜʫʢʮʽʾ, ʪʘʢ ʽ ʧʽʜ 

ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺ ʜʘʥʽʡ ʢʚʘʣʽʬʽʢʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʛʨʘʤʘ ʤʦʥʽʪʦʨʠʥʛʫ 
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ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʘʚʽʘʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘ 

ʪʨʠʙʦʪʝʭʥʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʘ ʥʘʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʷʢ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʧʦʢʘʟʥʠʢʠ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʘʢ ʽ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʤʘʪʝʨʽʘʣ ʢʦʥʪʘʢʪʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʧʽʜ ʯʘʩ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ (ʨʠʩ. 3.2). 

 
ʈʠʩ. 3.2. ʇʦʨʷʜʦʢ ʦʮʽʥʢʠ ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 
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ʊʝʨʪʷ ʚ ʤʝʭʘʥʽʟʤʘʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ. 

ɺʠʪʨʘʪʠ ʥʘ ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʩʢʣʘʜʘʶʪʴ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʚʠʪʨʘʪ ʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʦʙʣʘʜʥʘʥʥʷ ʇʉ ʪʘ ɸʅʊ. ɿʥʦʩ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʤʝʭʘʥʽʟʤʽʚ ʪʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʪʨʘʪ ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟʘʤʽʥʫ ʪʘ ʧʨʦʩʪʽʡ ʪʝʭʥʽʢʠ. 

ɽʬʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʧʨʦʛʨʘʤʘ ʾʭ 

ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʫʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʚʫʟʣʽʚ ʪʝʨʪʷ ʇʉ ʪʘ ɸʅʊ 

ʪʘ ʟʥʠʟʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ. ʎʽʥʥʽʩʪʴ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʤʦʞʝ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʘ ʣʠʰʝ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʾʾ ʤʦʞʥʘ ʟʽʙʨʘʪʠ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʩʚʦʻʯʘʩʥʦ ʪʘ ʦʨʛʘʥʽʟʦʚʘʥʦ.  

ʅʘʜʽʡʥʽʩʪʴ ʪʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʨʘʮʶʶʯʠʭ ʤʝʭʘʥʽʟʤʽʚ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʷʢ 

ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʝʣʝʤʝʥʪʫ. ʋ ʘʚʽʘʮʽʡʥʽʡ ʛʘʣʫʟʽ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʧʝʨʽʦʜʠʯʥʠʡ ʘʥʘʣʽʟ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʤʝʭʘʥʽʟʤʽʚ, 

ʟʦʢʨʝʤʘ, ʟʥʦʩʫ ʧʽʜʰʠʧʥʠʢʽʚ, ʜʝʪʘʣʝʡ ʜʚʠʛʫʥʽʚ ʪʘ ʨʦʙʦʪʠ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ. 

 

3.2. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʚʠʙʽʨ ʷʢʽʩʥʠʭ 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɹʽʣʴʰ ʛʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʪʨʠʙʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʽʘʮʽʡʥʠʭ 

ʦʣʠʚ, ʦʜʝʨʞʘʥʠʭ ʚ ʮʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʤʦʞʝ ʚʠʟʥʘʯʠʪʠ ʥʦʚʽ ʰʣʷʭʠ ʚ ʨʦʟʨʦʙʮʽ 

ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʤʘʶʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʘʚʽʘʮʽʡʥʽʡ ʽʥʜʫʩʪʨʽʾ. ʎʽ ʧʽʜʭʦʜʠ ʚʨʘʭʦʚʫʶʪʴ 

ʨʝʘʣʴʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʩʧʨʠʷʶʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʷʢʦʩʪʽ ʘʚʽʘʮʽʡʥʠʭ 

ʦʣʠʚ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʪʨʠʚʘʣʦʾ ʪʘ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʚ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʪʘ ʫʤʦʚʘʭ. 

ɼʦʩʣʽʜʞʫʚʘʣʠʩʴ ʘʚʽʘʮʽʡʥʽ ʦʣʠʚʠ, ʟʦʢʨʝʤʘ: ʘʚʽʘʮʽʡʥʘ ʦʣʠʚʘ ɯʇʄ-10 

ʟʛʽʜʥʦ ʟ ʊʋ 38.1011299-2006, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʪʝʧʣʦʥʘʧʨʫʞʝʥʠʭ 

ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʜʚʠʛʫʥʘʭ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʨʦʙʦʯʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʜʦ 200 ÁC; 

ʦʣʠʚʘ ʩʠʥʪʝʪʠʯʥʘ ɹ-3ɺ ʟʘ ʊʋ 38.101295-85, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ 

ʜʚʠʛʫʥʽʚ ʪʘ ʨʝʜʫʢʪʦʨʽʚ ʛʝʣʽʢʦʧʪʝʨʽʚ; ʩʠʥʪʝʪʠʯʥʘ ʦʣʠʚʘ ʃɿ-240 ʟʘ ʊʋ 301-04-

010-92 ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʜʚʠʛʫʥʽʚ ʽ ʨʝʜʫʢʪʦʨʽʚ ʛʝʣʽʢʦʧʪʝʨʽʚ; ʦʣʠʚʠ 
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ʩʠʥʪʝʪʠʯʥʽ ɺʅɯɯ ʅʇ 50-1-4ʬ ʟʛʽʜʥʦ ʟ ɻʆʉʊ 13076 ʪʘ ɺʅɯɯ ʅʇ 50-1-4ʫ ʟʘ ʊʋ 

301-04-010-92; ʦʣʠʚʠ ʩʠʥʪʝʪʠʯʥʽ ɺʅɯɯ ʅʇ 50-1-4ʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 13076 

ʽ ɺʅɯɯ ʅʇ 50-1-4ʫ ʟʘ ʊʋ 38.101295-85, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʽ 

ʩʧʝʮʽʘʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʽ ʨʝʜʫʢʪʦʨʽʚ ʚʝʨʪʦʣʴʦʪʽʚ; ʤʘʩʣʦʩʫʤʽʰ ʉʄ-9 ʟʘ ʊʋ 

0253-001-49878493-2005. 

ʄʘʪʝʨʽʘʣʦʤ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʧʘʨʠ ʪʝʨʪʷ, ʙʫʣʘ ʩʪʘʣʴ ʐʍ-15. 

ɸʤʧʣʽʪʫʜʘ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʧʣʘʩʪʠʥʠ ʩʪʘʥʦʚʠʣʘ 0,5 ʤʤ, ʘ 

ʯʘʩʪʦʪʘ ʦʩʮʠʣʷʮʽʡ ʧʣʘʩʪʠʥʠ ï 50 ɻʮ. ʅʦʨʤʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʝʨʫʭʦʤʫ 

ʢʫʣʴʢʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʨʽʚʥʽ 175 ʅ. 

ɿʜʽʡʩʥʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʟʥʘʯʝʥʠʭ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ 

ʚʽʜʙʫʚʘʣʦʩʷ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʙʨʦʪʨʠʙʦʤʝʪʨʘ UMT-3. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʩʪʘʣʠʡ ʨʫʭ ʧʣʘʩʪʠʥʠ ʚʽʜʙʫʚʘʚʩʷ ʚ ʨʝʞʠʤʽ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʭ ʦʩʮʠʣʷʮʽʡ ʟ 

ʘʤʧʣʽʪʫʜʦʶ 0,5 ʤʤ ʧʨʠ ʯʘʩʪʦʪʽ 50 ɻʮ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʧʪʠʤʘʣʴʥʝ ʚʽʜʪʚʦʨʝʥʥʷ 

ʫʤʦʚ ʨʝʘʣʴʥʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ.  

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʣʦ ʥʦʨʤʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ 

ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘ ʨʽʚʥʽ 175 ʅ. ʎʷ ʚʝʣʠʯʠʥʘ ʚʠʟʥʘʯʘʣʘʩʷ ʷʢ ʦʧʪʠʤʘʣʴʥʘ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ ʪʨʠʙʦʣʦʛʽʯʥʠʭ ʚʟʘʻʤʦʜʽʡ ʤʽʞ 

ʧʣʘʩʪʠʥʦʶ ʪʘ ʢʫʣʴʢʦʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ [26].  

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʚʠʙʦʨʫ ʦʙ'ʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚ ʾʭʥʽʡ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ, ʱʦ ʚʨʘʭʦʚʫʚʘʚ ʚʝʣʠʢʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʘʚʽʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ. ʂʦʞʝʥ ʪʠʧ ʦʣʠʚʠ ʙʫʣʦ ʦʙʨʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʡʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʪʝʩʪʦʚʦʛʦ ʥʘʙʦʨʫ ʪʘ ʤʘʢʩʠʤʘʣʴʥʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʢʦʞʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʟʘʥʫʨʝʥʥʷ 

ʧʣʘʩʪʠʥʠ ʪʘ ʢʫʣʴʢʠ ʫ ʟʨʘʟʦʢ ʘʚʽʘʮʽʡʥʦʛʦ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ 

ʧʦʧʝʨʝʜʥʴʦ ʟʘʚʘʥʪʘʞʫʚʘʚʩʷ ʚ ʤʘʩʪʠʣʴʥʫ ʚʘʥʥʫ UMT-3 ʪʘ ʧʽʜʜʘʚʘʚʩʷ 

ʥʘʛʨʽʚʘʥʥʶ ʧʨʦʪʷʛʦʤ 90 ʭʚʠʣʠʥ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 80 Üʉ. ʅʘʩʪʫʧʥʽ 120 ʭʚʠʣʠʥ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʘʨʠ ʪʝʨʪʷ ʚ ʤʘʩʣʷʥʦʤʫ ʟʨʘʟʢʫ ʟʘ ʩʪʘʣʦʾ 
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ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʝʨʤʦʢʘʤʝʨʽ ʧʨʠʩʪʨʦʶ. ɼʣʷ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʘʚʽʘʮʽʡʥʦʛʦ 

ʤʘʩʪʠʣʘ ʟʜʽʡʩʥʶʚʘʣʠ ʜʚʘ ʧʘʨʘʣʝʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠʩʷ ʷʢ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʥʴ ʢʫʣʴʢʫ ʦʯʠʱʫʚʘʣʠ ʚʽʜ ʟʘʣʠʰʢʽʚ ʤʘʩʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʚʘʥʥʠ, ʘ ʥʘʩʪʫʧʥʦʶ ʧʨʦʮʝʜʫʨʦʶ ʙʫʣʦ ʧʨʦʤʠʚʘʥʥʷ ʩʧʠʨʪʦʤ. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʚʢʘʟʘʥʦʾ ʧʨʦʮʝʜʫʨʠ ʪʝʩʪʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʘʚʽʘʮʽʡʥʦʛʦ ʤʘʩʪʠʣʘ 

ʧʦʚʪʦʨʶʚʘʣʠ ʟʘ ʘʥʘʣʦʛʽʯʥʠʤʠ ʨʝʞʠʤʘʤʠ ʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʶ, ʘʣʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʚ ʢʘʤʝʨʽ ʧʨʠʩʪʨʦʶ, ʱʦ ʩʪʘʥʦʚʠʣʘ 120 Üʉ. 

ɼʦʩʷʛʥʝʥʥʷ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʜʦʪʨʠʤʘʥʥʶ ʧʨʦʪʦʢʦʣʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʠʩʦʢʦʪʦʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʛʘʨʘʥʪʫʻ 

ʚʽʜʪʚʦʨʝʥʥʷ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ 

ʦʪʨʠʤʘʥʥʶ ʥʘʜʽʡʥʠʭ ʪʘ ʦʙ'ʻʢʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʪʨʠʙʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʩʪʠʣ ʧʽʜ ʨʽʟʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʫʤʦʚʘʤʠ. 

ɺ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʨʠʙʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʧʘʨʘʤʝʪʨʠ ʣʽʥʽʡʥʦʛʦ ʟʥʦʩʫ ʢʫʣʴʢʠ (dʰ) 

ʪʘ ʦʙ'ʻʤʥʦʛʦ ʟʥʦʩʫ ʧʣʘʩʪʠʥʠ (WV,ʧʣʘʩʪ, WV,ʰʘʨ), ʘ ʪʘʢʦʞ ʟʥʘʯʝʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʪʠʩʢʫ ʚ ʢʦʥʪʘʢʪʽ ʪʝʨʪʷ (Pʌʇʂ) ʽ ʜʠʥʘʤʽʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ 

(COF). ʆʮʽʥʢʘ ʟʥʦʩʫ ʧʘʨʠ ʪʝʨʪʷ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʧʨʠʣʘʜʫ ʇʊʄ-3 ʪʘ ʧʨʦʬʽʣʦʤʝʪʨʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ 

ʚʠʤʽʨʶʚʘʯʘ ʰʦʨʩʪʢʦʩʪʽ TR-200. ʈʦʙʦʪʘ ʧʨʠʣʘʜʫ TR-200 ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʧʝʨʝʤʽʱʝʥʥʽ ʘʣʤʘʟʥʦʾ ʛʦʣʢʠ ʧʦ ʧʦʚʝʨʭʥʽ ʟʥʦʰʝʥʦʾ ʜʝʪʘʣʽ (ʧʣʘʩʪʠʥʠ) ʪʘ 

ʨʝʻʩʪʨʘʮʽʾ ʾʾ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʨʽʚʥʦʾ ʧʦʚʝʨʭʥʽ ʧʣʘʩʪʠʥʠ. 

ɸʥʪʠʬʨʠʢʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʨʘʟʢʽʚ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ ʚʠʚʯʘʣʠʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʉʊʆ 08151164-0146-2013, ʘʥʘʣʽʟʫʶʯʠ ʟʥʘʯʝʥʥʷ 

ʜʠʥʘʤʽʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ʥʘʧʨʠʢʽʥʮʽ ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 5 000 

ʜʦ 7 000 ʩʝʢʫʥʜ. ʎʽ ʜʘʥʽ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʧʨʷʤʠʤ ʚʠʤʽʨʶʚʘʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʘʪʯʠʢʽʚ ʧʨʠʣʘʜʫ. 

ɼʦʜʘʪʢʦʚʦ, ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ 

ʦʙ'ʻʢʪʠʚʥʠʤʠ ʪʘ ʜʦʩʪʦʚʽʨʥʠʤʠ, ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʚʠʩʦʢʦʪʦʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʜʦʪʨʠʤʘʥʥʶ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʤʝʪʦʜʠʢ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ 
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ʛʘʨʘʥʪʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʘ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʫʤʦʚ ʢʦʞʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʽʣʶʩʪʨʦʚʘʥʽ ʥʘ ʨʠʩʫʥʢʫ 3.3, ʚʠʟʥʘʯʘʶʪʴ 

ʭʘʨʘʢʪʝʨʥʠʡ ʟʥʦʩ ʧʘʨʠ ʪʝʨʪʷ, ʚʠʷʚʣʝʥʠʡ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʘʚʽʘʮʽʡʥʦʛʦ 

ʤʘʩʪʠʣʘ ʥʘ ʚʽʙʨʦʪʨʠʙʦʤʝʪʨʽ, ʜʝ ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʣʽʥʽʡʥʦʛʦ ʟʥʦʩʫ ʢʫʣʴʢʠ ʪʘ 

ʧʣʘʩʪʠʥʠ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ, ʱʦ ʚʢʘʟʘʥʽ ʚ ʪʘʙʣʠʮʽ 3.3 ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 3.4, 

ʥʘʜʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʧʨʦʪʠʟʥʦʩʥʠʭ ʽ ʘʥʪʠʬʨʠʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʽʟʥʠʭ ʘʚʽʘʮʽʡʥʠʭ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

 
 

 
ʈʠʩ. 3.3. ʆʮʽʥʢʘ ʣʽʥʽʡʥʦʛʦ ʟʥʦʩʫ. 
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ʊʘʙʣʠʮʷ 3.3 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʟ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʦʙ`ʻʤʥʠʡ ʟʥʦʩ 

ʧʣʘʩʪʠʥʠ,

ὡ ȟ̐̌́̒̓ ȟρπ ̍̋  ̍

ʦʙ`ʻʤʥʠʡ ʟʥʦʩ 

ʢʫʣʽ,

ὡ ȟ̙́ ̑ȟρπ ̍̋  ̍

ʃʽʥʽʡʥʠʡ 

ʟʥʦʩ,

Ὠ̙ ȟ̍  ̍

ʉʝʨʝʜʥʽʡ ʪʠʩʢ, 

ὖl ˜ ̠ȟ̇ ˜ ́

ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 80  

ɺʅɯɯʅʇ-1-50-4ʫ 1312 129 0,478 983 

ɹ-3ɺ 5014 2120 0,982 264 

ʃɿ-240 2144 1060 0,681 420 

ɺʅɯɯʅʇ-1-50-4ʬ 1340 136 0,480 972 

ɯʇʄ-10 1452 193 0,521 834 

ʤʘʩʣʦʩʫʤʽʰ ʉʄ-9 1613 152 0,492 885 

ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 120  

ɺʅɯɯʅʇ-1-50-4ʫ  1922 623 0,575 646 

ɹ-3ɺ 6014 2656 1,257 149 

ʃɿ-240 3044 1530 0,810 342 

ɺʅɯɯʅʇ-1-50-4ʬ 1936 651 0,586 598 

ɯʇʄ-10 2057 984 0,677 492 

ʤʘʩʣʦʩʫʤʽʰ ʉʄ-9 2012 788 0,634 613 

 

ʆʙʛʦʚʦʨʶʶʯʠ ʚʠʩʥʦʚʢʠ ʟ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʘʚʽʘʮʽʡʥʘ ʦʣʠʚʘ ɺʅɯɯʅʇ-1-50-4ʫ ʚʠʨʽʟʥʷʻʪʴʩʷ ʥʘʡʚʠʱʠʤ ʨʽʚʥʝʤ ʧʨʦʪʠʟʥʦʩʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʟʥʦʩ ʧʘʨʠ ʪʝʨʪʷ ʚʠʷʚʣʝʥʠʡ ʧʽʜ ʯʘʩ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʦʣʠʚʽ ɹ-3ɺ, ʡʤʦʚʽʨʥʦ, ʚʥʘʩʣʽʜʦʢ ʚʠʧʘʜʘʥʥʷ ʚ ʦʩʘʜ ʩʧʦʣʫʢ 2-

ʤʝʨʢʘʧʪʦʙʝʥʟʪʽʘʟʦʣʫ, ʱʦ ʻ ʧʨʠʩʘʜʢʦʶ ʢʘʧʪʘʢʩʫ. ɸʥʘʣʽʟ ʪʘʙʣʠʮʽ 1 ʜʝʤʦʥʩʪʨʫʻ, 

ʱʦ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʦʣʠʚʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʟʥʦʩʫ ʫ ʧʘʨʽ ʪʝʨʪʷ "ʢʫʣʴʢʘ - ʧʣʦʩʢʘ ʢʽʩʪʢʘ ʧʣʘʩʪʠʥʠ", ʡʤʦʚʽʨʥʦ, 

ʫʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʢʽʥʝʤʘʪʠʯʥʦʾ ʚ'ʷʟʢʦʩʪʽ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʧʨʦʙʫʚʘʥʴ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʘʥʪʠʬʨʠʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʽʘʮʽʡʥʠʭ 

ʦʣʠʚ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 3.4, ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʝʣʠʯʠʥʫ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ. ɿʘʫʚʘʞʠʤʦ, 

ʱʦ ʤʽʥʽʤʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʚʽʘʮʽʡʥʦʾ ʦʣʠʚʠ ɺʅɯɯʅʇ-1-50-4ʫ, ʪʦʜʽ ʷʢ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʝʥʦ 

ʜʣʷ ʦʣʠʚʠ ɹ-3ɺ. 
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ʈʠʩ. 3.4. ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʘʥʪʠʬʨʠʢʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʚʽʘʮʽʡʥʠʭ 

ʦʣʠʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 80 ʪʘ 120 . 

 

ʋ ʟʘʢʣʶʯʝʥʥʽ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚʘʞʣʠʚʽ ʜʘʥʽ ʧʨʦ 

ʨʽʚʝʥʴ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʠʭ ʪʘ ʘʥʪʠʬʨʠʢʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʚʽʘʮʽʡʥʠʭ ʦʣʠʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʚʽʙʨʦʪʨʠʙʦʤʝʪʨʘ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶʚʘʪʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʣʠʚ ʟʘ ʨʝʞʠʤʽʚ, ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʨʝʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʽʘʮʽʡʥʠʭ ʜʚʠʛʫʥʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ ʚ 

ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ. 

ʇʦʨʽʚʥʷʥʦ ʽʟ ʯʦʪʠʨʠʢʫʣʴʢʦʚʦʶ ʤʘʰʠʥʦʶ ʪʝʨʪʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʙʨʦʪʨʠʙʦʤʝʪʨʘ ʧʝʨʝʜʙʘʯʘʻ ʚʢʣʶʯʝʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʫ 

ʜʦʢʫʤʝʥʪʘʮʽʶ ʥʘ ʘʚʽʘʮʽʡʥʽ ʦʣʠʚʠ. ʇʨʦʪʝ, ʧʝʨʝʜ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʮʴʦʛʦ ʤʝʪʦʜʫ, 

ʥʝʦʙʭʽʜʥʦ ʟʽʙʨʘʪʠ ʜʦʩʪʘʪʥʴʦ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʟ ʚʠʧʨʦʙʫʚʘʥʴ ʦʣʠʚ ʨʽʟʥʦʛʦ 

ʩʢʣʘʜʫ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʢʦʨʝʣʷʮʽʶ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʦʮʽʥʢʠ ʪʨʠʙʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʦʣʠʚʘ ɹ-3ɺ ʤʘʻ ʧʽʜʚʠʱʝʥʝ 

ʟʥʦʰʫʚʘʥʥʷ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʝ ʟ ʚʠʧʘʜʘʥʥʷʤ ʩʧʦʣʫʢ 2-

ʤʝʨʢʘʧʪʦʙʝʥʟʪʽʘʟʦʣʫ (ʧʨʠʩʘʜʢʘ ʢʘʧʪʘʢʩ). ʋ ʪʦʡ ʞʝ ʯʘʩ, ʘʚʽʘʮʽʡʥʘ ʦʣʠʚʘ 

ɺʅɯɯʅʇ-1-50-4ʫ ʚʠʷʚʠʣʘʩʷ ʽʟ ʥʘʡʢʨʘʱʠʤʠ ʪʨʠʙʦʣʦʛʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʚʠʢʘʟʫʶʯʠ ʤʽʥʽʤʘʣʴʥʠʡ ʟʥʦʩ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ. 

ʆʣʠʚʘ ɺʅɯɯʅʇ-50-1-4ʫ (ʊʋ 38.401-58-12-91) - ʩʠʥʪʝʪʠʯʥʘ ʜʽʝʬʽʨʥʘ, ʱʦ 
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ʤʽʩʪʠʪʴ ʝʬʝʢʪʠʚʥʫ ʢʦʤʧʦʟʠʮʽʶ ʘʥʪʠʦʢʠʩʣʶʚʘʣʴʥʠʭ ʧʨʠʩʘʜʦʢ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʚ ʘʚʽʘʮʽʡʥʠʭ ʪʫʨʙʦʨʝʘʢʪʠʚʥʠʭ ʜʚʠʛʫʥʘʭ ʜʣʷ ʪʠʧʽʚ ʙʦʡʦʚʠʭ ʪʘ ʮʠʚʽʣʴʥʠʭ 

ʣʽʪʘʢʽʚ "ʄʽɻ", "ɸʥ" ʪʘ ʚ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʥʽʡ ʯʘʩʪʠʥʽ ʩʠʣʦʚʦʾ ʫʩʪʘʥʦʚʢʠ 

ʚʝʨʪʦʣʴʦʪʽʚ "ʄʽ-26", ʘ ʪʘʢʦʞ ʫ ʘʚʽʘʮʽʡʥʠʭ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʜʚʠʛʫʥʽʚ 

ʛʘʟʦʧʝʨʝʢʘʯʫʚʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ. 

ʆʣʠʚʘ ɺʅɯɯʅʇ-50-1-4ʫ (ʊʋ 38.401-58-12-91) ʤʽʩʪʠʪʴ ʝʬʝʢʪʠʚʥʫ 

ʢʦʤʧʦʟʠʮʽʶ ʘʥʪʠʦʢʠʩʣʶʚʘʣʴʥʠʭ ʧʨʠʩʘʜʦʢ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʤʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʜʘʥʦʛʦ ʪʠʧʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ -60 ʜʦ 200Áʉ ʟ 

ʧʝʨʝʛʨʽʚʦʤ ʜʦ 225 Áʉ. ʄʦʞʝ ʟʘʤʽʥʶʚʘʪʠ ʤʘʩʪʠʣʘ ɯʇʄ-10, ɺʅɼɯ ʅʇ 50-1-4ʬ, 

ʊʫʨʙʦʥʽʢʦʡʣ 210ɸ, ʄʦʙʽʣ ʊʫʨʙʦ 319ɸ-2 ʪʘ ʽʥ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʦʜʥʝ ʟ 

ʦʩʥʦʚʥʠʭ ʫ ʚʽʡʩʴʢʦʚʽʡ ʪʝʭʥʽʮʽ (ʥʘʧʨʠʢʣʘʜ, ʄʽɻ-29). ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʪʝʭʥʽʢʠ. 

 

3.3. ʄʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʘʚʽʘʮʽʡʥʦʾ ʥʘʟʝʤʥʦʾ ʪʝʭʥʽʢʠ. 

ɼʦ ʚʠʟʥʘʯʘʣʴʥʠʭ ʪʨʠʙʦʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʇʄʄ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʘʥʪʠʬʨʠʢʮʽʡʥʽ, ʨʝʦʣʦʛʽʯʥʽ, ʟʤʘʱʫʚʘʣʴʥʽ ʪʘ ʧʨʦʪʠʟʥʦʰʫʚʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʥʦʩʫ ʩʪʘʣʽ 40ʍ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʫʩʪʘʥʦʚʮʽ 

ʉʄʎ-2 (ʨʠʩ. 3.5) ʚ ʫʤʦʚʘʭ ʢʦʚʟʘʥʥʷ ʚ ʥʝʩʪʘʮʽʦʥʘʨʥʦʤʫ ʨʝʞʠʤʽ (ʧʫʩʢ ï 

ʟʫʧʠʥʢʘ) ʧʨʠ ʟʤʘʱʫʚʘʥʥʽ ʪʨʘʥʩʤʽʩʽʡʥʦʶ ʦʣʠʚʦʶ Tɸɼ-17ʽ (ʪʦʚʘʨʥʦʶ ʧʘʨʪʽʻʶ 

ʪʘ ʦʣʠʚʦʶ ʟ ʪʝʨʤʽʥʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʤʝʭʘʥʽʟʤʘʭ ʥʘʟʝʤʥʦʾ ʪʝʭʥʽʢʠ ï 5, 10, 15 

ʪʘ 20 ʪʠʩ. ʢʤ ʧʨʦʙʽʛʫ ʘʚʪʦʤʦʙʽʣʷ). ʆʙ'ʻʤʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ï ʚʽʜ 20 ʜʦ 90 
ʦ
ʉ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʥʘʧʨʘʮʶʚʘʥʴ ʩʪʘʥʦʚʠʣʘ 

1000. ʅʘʚʘʥʪʘʞʝʥʥʷ ï 50 ʅ [30]. 

       

ʈʠʩ. 3.5. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʚʫʟʣʘ ʪʝʨʪʷ ʢʦʣʦʜʢʘïʨʦʣʠʢ. 


