
ʄʀʅʀʉʊɽʈʉʊɺʆ ʅɸʋʂʀ ʀ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ ʈʌ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪ  

çʄʀʉʠʉè 

 

 

 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 

 

 

 

 

 

 

 

ʌɸɼɽɽɺ ɺʠʢʪʦʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

 

 

 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʇʈʆʎɽʉʉɸ ʅɽʇʈɽʈʓɺʅʆʁ ɺɸʃʂʆɺʆʁ  

ʌʆʈʄʆɺʂʀ ʅɸ ʆʉʅʆɺɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʂʆʅʊɸʂʊʅʓʍ ʋʉʃʆɺʀʁ  

ʊʈʋɹʅʆʁ ɿɸɻʆʊʆɺʂʀ ʉ ʀʅʉʊʈʋʄɽʅʊʆʄ 

 

 

 

05.16.05 ï ʆʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ 

 

 

 

ɼʀʉʉɽʈʊɸʎʀʗ  

 

 

ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

 

 

 

 

 

 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 

ʉ.ɺ. ʉʘʤʫʩʝʚ 

 

 

 

 

 

 

 

ʄʦʩʢʚʘ 2021 



2 

 

ʆɻʃɸɺʃɽʅʀɽ 

ɺɺɽɼɽʅʀɽ ......................................................................................................................................... 4 

ɻʣʘʚʘ 1 ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ............................................................................................................ 9 

1.1 ʌʦʨʤʦʠʟʤʝʥʝʥʠʝ ʧʦʣʦʩʳ ʧʨʠ ʧʨʦʮʝʩʩʝ ʥʝʧʨʝʨʳʚʥʦʡ ʚʘʣʢʦʚʦʡ ʬʦʨʤʦʚʢʠ 

ʵʣʝʢʪʨʦʩʚʘʨʥʳʭ ʪʨʫʙ ...................................................................................................................... 9 

1.2 ʊʷʥʫʱʠʝ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʦʮʝʩʩʘ ʥʝʧʨʝʨʳʚʥʦʡ ʬʦʨʤʦʚʢʠ ʪʨʫʙʥʦʡ 

ʟʘʛʦʪʦʚʢʠ ....................................................................................................................................... 12 

1.3 ʂʦʥʪʘʢʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ .............. 16 

1.4 ʄʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ  

ʩ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ........................................................................................................... 19 

1.5 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ ................................................................................................................ 25 

ɻʣʘʚʘ 2 ɸʥʘʣʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʯʘʛʦʚ ʩʚʦʨʘʯʠʚʘʥʠʷ ʠ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ .......................................................................................................... 26 

2.1 ʆʯʘʛ ʩʚʦʨʘʯʠʚʘʥʠʷ ʜʣʷ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ...................................................... 26 

2.2 ʆʯʘʛ ʩʚʦʨʘʯʠʚʘʥʠʷ ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ  

ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ......................................................................................................... 30 

2.3 ʆʯʘʛ ʩʚʦʨʘʯʠʚʘʥʠʷ ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʝʨʝʤʝʥʥʳʤʠ  

ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ......................................................................................................... 34 

2.4 ɸʥʘʣʠʟ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʙʦʪʳ ʛʠʙʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ................... 38 

2.5 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ ................................................................................................................ 47 

ɻʣʘʚʘ 3 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʢʦʥʪʘʢʪʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ  

ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ................................................................................................................................. 48 

3.1 ʆʧʠʩʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʊʕʉɸ 30 - 50 ...................................... 48 

3.2 ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʢʦʥʪʘʢʪʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ......................... 54 

3.3 ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ......................................... 58 

3.4 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ ................................................................................................................ 66 

ɻʣʘʚʘ 4 ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʫʩʣʦʚʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʘʢʪʦʨʘ 

ʬʦʨʤʳ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʙʘʣʘʥʩʘ ʪʷʥʫʱʠʭ ʠ ʪʦʨʤʦʟʷʱʠʭ ʫʩʠʣʠʡ ʬʦʨʤʦʚʢʠ ʩ ʫʯʝʪʦʤ 

ʢʦʥʬʠʛʫʨʘʮʠʡ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ...................................................................................... 67 

4.1 ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʛʨʘʥʠʮ ʢʦʥʪʘʢʪʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ 

ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ............................................................................................................................. 67 

4.2 ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʥʫʪʨʝʥʥʝʡ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʘʢʪʦʨʘ ʬʦʨʤʳ ................................................................................................... 68 

4.3 ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘʨʫʞʥʦʡ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʘʢʪʦʨʘ ʬʦʨʤʳ ................................................................................................... 70 



3 

 

4.4 ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʷʥʫʱʠʭ ʫʩʠʣʠʡ ʩ ʫʯʝʪʦʤ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʥʪʘʢʪʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ................................................................................................................................. 75 

4.5 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ ................................................................................................................ 86 

ɻʣʘʚʘ 5 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʷʥʫʱʠʭ ʫʩʠʣʠʡ, ʩʭʝʤʳ ʚʘʣʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʊʕʉɸ 30 - 50  

ʠ ʧʨʝʜʣʘʛʘʝʤʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʊʕʉɸ 219 - 406 ʆʆʆ çʅʊʉ-ʃʠʜʝʨè ...................................... 87 

5.1 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʷʥʫʱʠʭ ʠ ʪʦʨʤʦʟʷʱʠʭ ʫʩʠʣʠʡ ʥʘ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʧʦʣʦʩʳ  

ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ............................................................................................................................. 87 

5.2 ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʷʥʫʱʠʭ ʠ ʪʦʨʤʦʟʷʱʠʭ ʫʩʠʣʠʡ ʠ ʩʭʝʤʳ ʚʘʣʢʦʚʦʛʦ  

ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʊʕʉɸ 30 - 50 .................................................................................................... 90 

5.3 ʇʨʝʜʣʘʛʘʝʤʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ  

ʊʕʉɸ 219 - 406 ʆʆʆ çʅʊʉïʃʠʜʝʨè .......................................................................................... 96 

5.4 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ .............................................................................................................. 102 

ʆʙʱʠʝ ʚʳʚʦʜʳ ................................................................................................................................ 103 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ........................................................................................................................ 105 

ʇʨʠʣʦʞʝʥʠʝ 1 ................................................................................................................................. 112 

ʇʨʠʣʦʞʝʥʠʝ 2 ................................................................................................................................. 113 

 



4 

 

ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ 

ʊʨʫʙʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʦʪʨʘʩʣʝʡ ʤʝʪʘʣʣʫʨʛʠʠ. ʊʘʢʠʝ ʦʪ-

ʨʘʩʣʠ, ʢʘʢ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʘ, ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʘʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʪʨʝʙʫʶʪ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʘʣʴʥʳʭ ʪʨʫʙ ʩʘʤʦʛʦ ʰʠʨʦʢʦʛʦ ʩʦʨʪʘʤʝʥʪʘ.  ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʫʙ, ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ. ʅʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʠʟʛʦʪʦʚʣʝ-

ʥʠʷ ʵʣʝʢʪʨʦʩʚʘʨʥʳʭ ʪʨʫʙ, ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʘʷ ʬʦʨʤʦʚʢʘ ʥʘ ʪʨʫʙʦʵʣʝʢʪʨʦʩʚʘʨʦʯʥʳʭ ʘʛʨʝʛʘʪʘʭ 

(ʊʕʉɸ), ʪʘʢ ʢʘʢ ʜʦʧʫʩʢʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʨʫʙ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʜʠʘʤʝʪʨʦʚ (10 ï 530 ʤʤ) ʠ ʩ 

ʨʘʟʣʠʯʥʳʤ ʤʘʨʦʯʥʳʤ ʩʦʨʪʘʤʝʥʪʦʤ. ʐʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʵʣʝʢʪʨʦʩʚʘʨʥʳʭ ʪʨʫʙ ʦʧʨʝʜʝʣʷʝʪ ʥʘʣʠ-

ʯʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ, ʢʘʣʠʙʨʦʚʦʢ ʠ ʚʘʣʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ.  

ʇʨʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ (ʊɿ) ʚ ʢʣʝʪʷʭ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ, ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ 

ʷʚʣʷʝʪʩʷ ʫʪʦʯʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʠ ʚʦʧʨʦʩʦʚ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦ-

ʮʝʩʩʦʚ ʥʝʧʨʝʨʳʚʥʦʡ ʬʦʨʤʦʚʢʠ ʵʣʝʢʪʨʦʩʚʘʨʥʳʭ ʪʨʫʙ ʚ ʣʠʥʠʷʭ ʬʦʨʤʦʚʦʯʥʳʭ ʩʪʘʥʦʚ ʊʕʉɸ. 

ɸʢʪʫʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʦʩʪʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʚʘʣʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʊɿ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦ-

ʠʟʤʝʥʝʥʠʷ ʊɿ ʥʘ ʨʝʘʣʴʥʦʤ ʤʝʪʘʣʣʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʷʪʴ ʝʛʦ ʙʦʣʝʝ ʪʦʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ.  

ʇʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʧʣʦʱʘʜʝʡ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʬʘʢʪʦʨʘ ʬʦʨʤʳ ʧʦʟʚʦʣʠʪ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʢʦʥʪʫʨ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʟʘʜʘʥʥʳʤ ʢʨʘʡʥʠʤ 

ʪʦʯʢʘʤ. ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʷʥʫʱʠʭ ʫʩʠʣʠʡ ʩ ʫʯʝʪʦʤ ʢʦʥʪʘʢʪʥʳʭ ʫʩʣʦʚʠʡ ʠ ʢʠʥʝʤʘʪʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʷʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʪʦʨʤʦʟʷʱʠʤʠ ʠ ʪʷʥʫʱʠʤʠ ʩʠʣʘʤʠ ʪʨʝʥʠʷ ʩ 

ʮʝʣʴʶ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʚʩʝʡ ʣʠʥʠʠ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʠ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʩʚʘʨʥʳʭ ʪʨʫʙ. 
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ʎʝʣʴ ʨʘʙʦʪʳ 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʥʝʧʨʝʨʳʚʥʦʡ ʚʘʣʢʦʚʦʡ ʬʦʨʤʦʚʢʠ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ 

ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʧʨʦʚʝʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʦʯʘʛʦʚ ʩʚʦʨʘʯʠʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʢʘʣʠʙʨʘʭ ʬʦʨʤʦ-

ʚʦʯʥʦʛʦ ʫʯʘʩʪʢʘ ʊʕʉɸ; 

- ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭ-

ʥʦʩʪʝʡ ʧʦʣʦʩʳ ʩ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ 

ʧʣʦʱʘʜʝʡ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʦʩʳ ʩ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʡ 

ʬʦʨʤʦʚʢʝ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʪʷʥʫʱʠʭ ʫʩʠʣʠʡ ʧʨʠ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʊɿ 

ʩ ʫʯʝʪʦʤ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʠ ʘʥʘʣʠʟʘ ʪʷ-

ʥʫʱʠʭ ʫʩʠʣʠʡ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʢʘʣʠʙʨʘʭ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʩ ʫʨʘʚʥʦ-

ʚʝʰʝʥʥʳʤʠ ʪʷʥʫʱʠʤʠ ʫʩʠʣʠʷʤʠ ʧʦ ʢʣʝʪʷʤ; 

- ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʠʢ ʧʨʝʜʣʦʞʠʪʴ ʚʘʣʢʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ʩ ʢʦʤʧʦ-

ʥʦʚʢʦʡ ʠʥʩʪʨʫʤʝʥʪʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʜʝʬʦʨʤʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʩ ʫʨʘʚʥʦʚʝʰʝʥʥʳʤʠ ʪʷʥʫʱʠʤʠ 

ʫʩʠʣʠʷʤʠ ʧʦ ʢʣʝʪʷʤ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʩʚʘʨʥʳʭ ʪʨʫʙ. 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ 

- ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʷʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦ ʚʩʝʡ ʣʠ-

ʥʠʠ ʬʦʨʤʦʚʢʠ ʥʝʧʨʝʨʳʚʥʳʭ ʪʨʫʙʦʵʣʝʢʪʨʦʩʚʘʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ; 

- ʧʦʣʫʯʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʨʘʩʯʝʪʘ ʢʨʠʚʦʣʠ-

ʥʝʡʥʦʡ ʛʨʘʥʠʮʳ ʢʦʥʪʘʢʪʘ ʜʝʬʦʨʤʠʨʫʝʤʦʡ ʧʦʣʦʩʳ ʩ ʚʘʣʢʘʤʠ;  

- ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʧʣʦʱʘʜʝʡ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʊɿ ʩ ʚʘʣʢʦʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʘʢʪʦʨʘ ʬʦʨʤʳ; 

- ʧʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʷʥʫʱʠʭ ʫʩʠʣʠʡ, ʫʯʠʪʳ-

ʚʘʶʱʠʝ ʢʦʥʪʘʢʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʊɿ 

ʚʦ ʚʩʝʭ ʢʣʝʪʷʭ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ; 

- ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʙʘʣʘʥʩʘ ʪʷʥʫʱʠʭ ʠ ʪʦʨʤʦʟʷʱʠʭ ʫʩʠʣʠʡ ʧʨʠ ʧʨʦ-
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ʮʝʩʩʝ ʥʝʧʨʝʨʳʚʥʦʡ ʚʘʣʢʦʚʦʡ ʬʦʨʤʦʚʢʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʫʯʝʪʦʤ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʥʪʘʢʪʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ; 

- ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ ʧʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʥʝʥʠʷ ʚʘʣʢʦʚʦʛʦ ʠ 

ʚʘʣʢʦʚʦ-ʨʦʣʠʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʢʦʤʧʦʥʦʚʢʦʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʜʝʬʦʨʤʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

- ʬʦʨʤʘ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʛʨʘʥʠʮʝʡ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʢʦʥ-

ʪʘʢʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʊɿ ʠ ʠʥʩʪʨʫʤʝʥʪʦʤ;  

- ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʙʘʣʘʥʩʘ ʪʷʥʫʱʠʭ ʠ ʪʦʨʤʦʟʷʱʠʭ ʫʩʠʣʠʡ ʩ ʫʯʝʪʦʤ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʫʨʘʚʥʦʚʝʰʠʚʘʪʴ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʫʩʠʣʠʷ ʧʦ ʰʠʨʠʥʘʤ 

ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ; 

- ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘ ̫ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʕɺʄ ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʨʝʜʝʣʷʪʴ ʢʨʠʚʦ-

ʣʠʥʝʡʥʳʝ ʛʨʘʥʠʮʳ ʢʦʥʪʘʢʪʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʣʦʱʘʜʠ ʢʦʥ-

ʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʘʢʪʦʨʘ ʬʦʨʤʳ; 

- ʧʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʥʝʥʠʷ ʚʘʣʢʦʚʦʛʦ ʠ ʚʘʣʢʦʚʦ-ʨʦʣʠʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ 

ʢʦʤʧʦʥʦʚʢʦʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʜʝʬʦʨʤʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ; 

- ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʊɿ ʩ ʚʘʣʢʦʚʳʤ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʡ ʚʘʣʢʦʚʦʡ ʬʦʨʤʦʚʢʠ ʠ ʨʘʩʯʝʪʘ ʪʷʥʫʱʠʭ ʫʩʠʣʠʡ ʧʨʠ ʧʨʦʮʝʩʩʝ 

ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʬʦʨʤʫʝʤʦʡ ʧʦʣʦʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘ-

ʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʥʘ ʢʘʬʝʜʨʝ ʆʄɼ ʅʀʊʋ çʄʀʉʠʉè. 

 

ʇʦʣʦʞʝʥʠʷ ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

- ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʛʨʘʥʠʮ ʥʘʨʫʞʥʳʭ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ; 

- ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʧʣʦʱʘʜʝʡ ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʬʘʢʪʦʨʘ ʬʦʨʤʳ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʥ ʦʧʝʨʝʞʝʥʠʷ ʠ ʟʦʥ ʦʪʩʪʘʚʘʥʠʷ ʫʯʝʪʦʤ ʩ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʛʨʘʥʠʮ 

ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ; 

- ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʙʘʣʘʥʩʘ ʪʷʥʫʱʠʭ ʫʩʠʣʠʡ ʧʨʠ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʊɿ ʩ 

ʫʯʝʪʦʤ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 
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ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʥʝʧʨʝʨʳʚʥʦʡ ʚʘʣʢʦʚʦʡ ʬʦʨʤʦʚ-

ʢʠ ʵʣʝʢʪʨʦʩʚʘʨʥʳʭ ʪʨʫʙ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʨʝʘʣʴʥʦʤ ʤʝʪʘʣʣʝ. 

ʌʠʟʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ ʢʘʬʝʜʨʳ ʆʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ 

ʅʀʊʋ çʄʀʉʠʉè ʥʘ ʬʦʨʤʦʚʦʯʥʦʤ ʩʪʘʥʝ ʊʕʉɸ 30-50.   

ʌʠʢʩʠʨʦʚʘʥʠʝ ʠ ʨʝʛʠʩʪʨʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ 

ʧʦʣʦʩʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʙʦʨʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ʉʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʠʟʛʦʪʦʚʣʝʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʦʩʥʘʩʪʢʘ (ʰʘʙʣʦʥ-

ʪʨʘʥʩʧʦʨʪʠʨʳ) ʜʣʷ ʟʘʤʝʨʘ ʫʛʣʦʚ ʢʦʥʪʘʢʪʘ ʊɿ ʧʦ ʨʝʙʦʨʜʘʤ ʚʘʣʢʦʚ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʥʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʝ ʧʨʠʤʝʥʷʣʩʷ ʢʦʥʪʫʨʥʳʡ ʰʘʙʣʦʥ. 

ʆʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ SOLIDWORKS 3D. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠ-

ʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʊʝʢʩʪ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ ʘʚʪʦʨʝʬʝʨʘʪʘ ʧʨʦʚʝʨʝʥ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʧʣʘʛʠʘʪʘ ʠ ʧʦʜ-

ʪʚʝʨʞʜʝʥʠʷ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʪʝʢʩʪʘ ʩ ʧʦʤʦʱʴʶ "ɸʥʪʠʧʣʘʛʠʘʪ" (http://antiplagiat.ru). 

 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʦʙʩʫʞʜʝʥʳ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ: In-

ternational Conference on Modern Trends in Manufacturing Technologies and Equipment 2020 (IC-

MTMTE 2020); VIII ʨʝʛʠʦʥʘʣʴʥʦʡ ʤʝʞʚʫʟʦʚʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ʊʚʦʨʯʝ-

ʩʪʚʦ ʤʦʣʦʜʳʭ - ʨʦʜʥʦʤʫ ʨʝʛʠʦʥʫ". 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ʢʘʬʝʜʨʝ ʆʄɼ ʅʀʊʋ çʄʀʉʠʉè 

ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ çʄʝʪʘʣʣʫʨʛʠʷè ʠ çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷè.  

 

ʇʫʙʣʠʢʘʮʠʠ 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʦ 11 ʩʪʘʪʝʡ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟ-

ʜʘʥʠʷʭ ʠʟ ʧʝʨʝʯʥʷ ʚʳʩʰʝʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ʈʌ.  ʆʧʫʙʣʠʢʦʚʘʥʥʳʝ ʩʪʘʪʴʠ ʚʭʦʜʷʪ ʚ 

ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʨʝʬʝʨʘʪʠʚʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʈʀʅʎ, Scopus ʠ Web of Science. ʇʦʣʫʯʝʥʳ 

ʜʚʘ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ.  
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ʃʠʯʥʳʡ ʚʢʣʘʜ 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʯʝʥʥʦʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʦʡ, ʚ ʢʦʪʦʨʦʡ ʦʙʦʙʱʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʣʠʯʥʦ ʘʚʪʦʨʦʤ ʠ ʚ ʩʦʘʚʪʦʨʩʪʚʝ. ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ 

ʩʦʩʪʦʷʣ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʨʘʙʦʪʢʝ ʠ ʘʥʘ-

ʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ ʨʘʩʯʸʪʘ ʛʨʘʥʠʮ ʠ ʧʣʦʱʘʜʝʡ ʢʦʥʪʘʢʪʥʳʭ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ ʊɿ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʘʢʪʦʨʘ ʬʦʨʤʳ, ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ 

ʪʷʥʫʱʠʭ ʫʩʠʣʠʡ ʩ ʫʯʝʪʦʤ ʢʦʥʬʠʛʫʨʘʮʠʡ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʚʳ-

ʚʦʜʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʘʚʪʦʨʦʤ. 

 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʧʷʪʠ ʛʣʘʚ, ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʚʳʚʦ-

ʜʦʚ, ʠʟʣʦʞʝʥʘ ʥʘ 113 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 25 ʪʘʙʣʠʮ rʠ 71 ʨʠʩʫʥʢʦʚ, 

ʩʥʘʙʞʝʥʥʳʭ ʧʦʜʨʠʩʫʥʦʯʥʳʤʠ ʧʦʜʧʠʩʷʤʠ ʠ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ, ʩʦʜʝʨʞʘʱʠʡ ʠʟ 77 

ʥʘʠʤʝʥʦʚʘʥʠʡ. 
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ɻʣʘʚʘ 1 ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ 

1.1 ʌʦʨʤʦʠʟʤʝʥʝʥʠʝ ʧʦʣʦʩʳ ʧʨʠ ʧʨʦʮʝʩʩʝ ʥʝʧʨʝʨʳʚʥʦʡ ʚʘʣʢʦʚʦʡ ʬʦʨʤʦʚʢʠ ʵʣʝʢʪʨʦ-

ʩʚʘʨʥʳʭ ʪʨʫʙ 

ʇʨʦʮʝʩʩ ʥʝʧʨʝʨʳʚʥʦʛʦ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʧʦʣʦʩʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʚʦʨʘʯʠʚʘʥʠʠ ʚ ʧʦʧʝʨʝʯ-

ʥʦʤ ʩʝʯʝʥʠʠ ʦʪ ʧʣʦʩʢʦʡ ʧʦʣʦʩʳ ʚ ʥʘʯʘʣʝ ʵʪʘʧʘ ʧʨʦʮʝʩʩʘ ʜʦ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʢʨʦʤʦʢ ʠ ʦʙʨʘʟʦ-

ʚʘʥʠʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʨʦʬʠʣʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʥʘ ʟʘʚʝʱʘʶʱʝʤ ʵʪʘʧʝ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʠʟʤʝ-

ʥʝʥʠʷ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʥʝʧʨʝʨʳʚʥʦʡ ʬʦʨʤʦʚʢʠ ʵʣʝʢʪʨʦʩʚʘʨʥʳʭ ʪʨʫʙ ʤʘʣʦʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʪʘʣʝʡ ʠ ʩʧʣʘʚʦʚ (ʫʛʣʝʨʦʜʠʩʪʳʭ, ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʭ, ʢʦʨʨʦ-

ʟʠʦʥʥʦʩʪʦʡʢʠʭ ʩʪʘʣʝʡ; ʪʠʪʘʥʦʚʳʭ ʠ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ) ʧʨʠʤʝʥʷʶʪ ʪʨʫʙʦʵʣʝʢʪʨʦʩʚʘʨʦʯʥʳʝ 

ʘʛʨʝʛʘʪʳ (ʊʕʉɸ). ɺ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʬʦʨʤʦʚʦʯʥʳʡ ʩʪʘʥ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʩʦʙʦ 

ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ - ʥʝʧʨʝʨʳʚʥʫʶ ʬʦʨʤʦʚʢʫ ʧʦʣʦʩʳ. ʌʦʨʤʦʚʦʯʥʳʡ ʩʪʘʥ ʩʦʩʪʦʠʪ ʠʟ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʣʝʪʝʡ ʩ ʧʨʦʬʠʣʠʨʦʚʦʯʥʳʤ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʐʠʨʦʢʠʡ 

ʩʦʨʪʘʤʝʥʪ ʵʣʝʢʪʨʦʩʚʘʨʥʳʭ ʪʨʫʙ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʤʧʦʥʦʚʦʢ ʜʝʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʢʣʝʪʝʡ ʠ ʢʘʣʠʙʨʦʚʦʢ ʚʘʣʢʦʚʦʛʦ ʠ ʚʘʣʢʦʚʦ-ʨʦʣʠʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ [1-13]. 

ɺ ʨʘʤʢʘʭ ʦʜʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʢʣʝʪʝʡ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʤʦʞʥʦ ʧʨʦʠʟ-

ʚʦʜʠʪʴ ʪʨʫʙʳ ʦʙʳʯʥʦʛʦ, ʪʦʥʢʦʩʪʝʥʥʦʛʦ ʠ ʪʦʣʩʪʦʩʪʝʥʥʦʛʦ ʩʦʨʪʘʤʝʥʪʘ. ʕʪʦ ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʦʯʘʛʘ ʩʚʦʨʘʯʠʚʘʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʘ ʠʤʝʥʥʦ: ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʠʚʠʟʥʳ ʬʦʨʤʦʚ-

ʢʠ ʊɿ ʧʦ ʜʣʠʥʝ ʦʯʘʛʘ ʩʚʦʨʘʯʠʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʩʦʨʪʘʤʝʥʪʘ [11]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʪʠʧʦʚ ʢʘʣʠʙʨʦʚʦʢ ʥʝʧʨʝʨʳʚ-

ʥʳʭ ʚʘʣʢʦʚʳʭ ʬʦʨʤʦʚʦʯʥʳʭ ʩʪʘʥʦʚ [12-15]. ʏʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʘʣʠʙʨʦʚʢʠ ʷʚʣʷʶʪʩʷ, ʜʚʫʭʨʘ-

ʜʠʫʩʥʘʷ ʩ ʧʦʩʪʦʷʥʥʳʤ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʯʘʩʪʢʦʤ, ʜʚʫʭʨʘʜʠʫʩʥʘʷ ʩ ʧʝʨʝʤʝʥʥʳʤ ʧʝʨʠʬʝʨʠʡʥʳʤ 

ʫʯʘʩʪʢʦʤ, ʜʚʫʭʨʘʜʠʫʩʥʘʷ ʩ ʧʣʦʩʢʠʤ ʫʯʘʩʪʢʦʤ ʠ ʦʜʥʦʨʘʜʠʫʩʥʘʷ.  

ʆʜʥʦʨʘʜʠʫʩʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʘʷ ʚ ʨʝʘʣʠʟʘʮʠʠ, ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘ ʠ 

ʥʘʩʪʨʦʡʢʠ. ʇʨʦʮʝʩʩ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ ʠʩʧʦʣʥʝʥʠʷ ʟʘ ʩʯʝʪ, ʠʟʤʝʥʝʥʠʷ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʢʨʠʚʠʟʥʳ ʧʨʦʬʠʣʷ ʟʘʛʦʪʦʚʢʠ ʧʦ ʜʣʠʥʝ ʦʯʘʛʘ ʩʚʦʨʘʯʠʚʘʥʠʷ. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝ-

ʩʪʚʦ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʚ ʪʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘ ʫʯʘʩʪʢʝ ʦʪʢʨʳʪʳʭ ʢʘʣʠʙʨʦʚ ʧʨʦʠʟʚʦ-

ʜʠʪʴ ʬʦʨʤʦʚʢʫ ʥʘ ʦʜʥʦʤ ʚʘʣʢʦʚʦʤ ʠʥʩʪʨʫʤʝʥʪʝ ʜʣʷ ʪʨʫʙ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ [12,13,17]. 

ʇʨʦʬʠʣʴ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʯʘʩʪʢʦʤ ʩʦʩʪʦʠʪ ʠʟ 

ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ: ʦʜʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʜʚʫʭ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʯʘʩʪʢʦʚ. ʎʝʥʪʨʘʣʴʥʳʡ 

ʫʯʘʩʪʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʜʠʫʩʦʤ Rʮ ʠ ʜʣʠʥʦʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʡʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʫʛʣʦʤ 

ʮ. ʈʘʜʠʫʩ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʯʘʩʪʦʢ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʫʛʦʣ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʬʦʨʤʦʚʢʠ. ʇʝʨʠʬʝʨʠʡʥʳʝ ʫʯʘʩʪʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʝʥʴʰʠʤ ʨʘʜʠʫ-

ʩʦʚ rʧ ʨʘʚʥʳʤ ʨʘʜʠʫʩʫ ʛʦʪʦʚʦʡ ʪʨʫʙʳ, ʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʜʣʠʥʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʝʨʠʬʝʨʠʡ-
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ʥʳʤ ʫʛʣʦʤ ʧh = 40Á- 45Á. ʇʘʨʘʤʝʪʨʳ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʬʦʨʤʦʚʢʠ 

ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʢʘʣʠʙʨʦʚʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʯʘʩʪ-

ʢʠ, ʩʬʦʨʤʦʚʘʥʥʳʝ ʚ ʧʝʨʚʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʢʣʝʪʷʭ, ʥʝ ʚʩʪʫʧʘʶʪ ʚ ʢʦʥʪʘʢʪ, ʢʦʛʜʘ ʰʠʨʠʥʘ ʮʝʥ-

ʪʨʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʦʩʪʠʛʘʝʪ 0,4-0,5 ʰʠʨʠʥʳ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ [12-15].  

ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʷʚʣʷʝʪʩʷ ʜʚʫʭʨʘʜʠʫʩʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʩ 

ʧʣʦʩʢʠʤ ʫʯʘʩʪʢʦʤ. ʇʨʦʬʠʣʴ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʣʦʩʢʠʤ ʫʯʘʩʪʢʦʤ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ 

ʵʣʝʤʝʥʪʦʚ: ʦʜʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʜʚʫʭ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʯʘʩʪʢʦʚ. ʎʝʥʪʨʘʣʴʥʳʡ ʫʯʘʩʪʦʢ 

ʚʳʧʦʣʥʝʥ ʧʣʦʩʢʠʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ Rʮ= Ð. ʇʝʨʠʬʝʨʠʡʥʳʡ ʫʯʘʩʪʦʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʝʥʴ-

ʰʠʤ ʨʘʜʠʫʩʦʚ rʧ ʨʘʚʥʳʤ ʨʘʜʠʫʩʫ ʛʦʪʦʚʦʡ ʪʨʫʙʳ, ʠ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʱʠʤʩʷ ʧʝʨʠʬʝʨʠʡ-

ʥʳʤ ʫʛʣʦʤ ʧh ʦʪ ʢʣʝʪʠ ʢ ʢʣʝʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʬʦʨʤʦʚʢʠ. ʊʘʢʘʷ ʢʘʣʠʙʨʦʚʢʘ ʠʤʝʝʪ ʚʳʩʦʢʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦ-

ʩʚʘʨʥʳʭ ʪʨʫʙ ʜʠʘʤʝʪʨʦʤ ʙʦʣʴʰʝ 168 ʤʤ [12,13]. 

ʇʨʦʬʠʣʴ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʝʨʝʤʝʥʥʳʤ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʯʘʩʪʢʦʤ ʩʦʩʪʦʠʪ ʠʟ 

ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ: ʦʜʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʜʚʫʭ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʯʘʩʪʢʦʚ. ʎʝʥʪʨʘʣʴʥʳʡ 

ʫʯʘʩʪʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʜʠʫʩʦʤ Rʮ ʠ ʜʣʠʥʦʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʡʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʫʛʣʦʤ 

ʮ. ʈʘʜʠʫʩ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʯʘʩʪʦʢ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʫʛʦʣ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟʤʝ-

ʥʷʝʪʩʷ ʧʦ ʟʘʜʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʫʛʣʘ. ʇʝʨʠʬʝʨʠʡʥʳʡ ʫʯʘʩʪʦʢ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʝʥʴʰʠʤ ʨʘʜʠʫʩʦʚ rʧ ʨʘʚʥʳʤ ʨʘʜʠʫʩʫ ʛʦʪʦʚʦʡ ʪʨʫʙʳ ʠʣʠ ʙʣʠʟʢʠʡ ʢ ʥʝʤʫ, ʠ ʧʦ-

ʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʱʠʤʩʷ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʛʣʦʤ ʧh ʦʪ ʢʣʝʪʠ ʢ ʢʣʝʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ ʬʦʨ-

ʤʦʚʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʥʷʶʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʨʘʜʠʫʩ ʠ ʫʛʦʣ, ʧʝʨʠʬʝʨʠʡʥʳʡ ʫʛʦʣ ʦʪ ʢʣʝʪʠ ʢ 

ʢʣʝʪʠ, ʧʦʩʪʦʷʥʥʳʤ ʦʩʪʘʸʪʩʷ ʨʘʜʠʫʩ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʯʘʩʪʢʦʚ [16]. 

ʅʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʚʘʣʢʦʚʦ-ʨʦʣʠʢʦʚʳʡ ʠʥ-

ʩʪʨʫʤʝʥʪ [18-22]. ʌʦʨʤʦʚʦʯʥʳʝ ʩʪʘʥʳ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʚʘʣʢʦʚʦ-ʨʦʣʠʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʧʦʟ-

ʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʦʯʘʛ ʬʦʨʤʦʚʢʠ ʙʣʠʟʢʠʡ ʢ ʤʦʥʦʪʦʥʥʦʤʫ ʠ ʬʦʨʤʦʚʘʪʴ ʵʣʝʢʪʨʦʩʚʘʨʥʳʝ ʪʨʫʙʳ ʚ 

ʰʠʨʦʢʦʤ ʩʦʨʪʘʤʝʥʪʝ. ʅʘ ʫʯʘʩʪʢʝ ʦʪʢʨʳʪʳʭ ʢʘʣʠʙʨʦʚ ʧʨʦʬʠʣʴ ʚʘʣʢʦʚ ʚʳʧʦʣʥʝʥ ʧʦ ʵʣʣʠʧʪʠʯʝ-

ʩʢʦʡ ʢʨʠʚʠʟʥʝ [18]. ʌʦʨʤʦʚʢʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʧʝʨʠʬʝʨʠʡʥʳʡ ʫʯʘʩʪʢʦʚ ʢ 

ʮʝʥʪʨʫ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ. ʈʦʣʠʢʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʚʳʧʦʣʥʝʥʥʳʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʚ 

ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʥʘ ʫʯʘʩʪʢʝ ʦʪʢʨʳʪʳʭ ʢʘʣʠʙʨʦʚ [18,19]. ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʦʛʦ ʠʥ-

ʩʪʨʫʤʝʥʪʘ, ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʨʫʙʥʫʶ ʟʘʛʦʪʦʚʢʫ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʚʢʠ. ʊʘʢ 

ʢʘʢ ʢʘʣʠʙʨ ʵʪʠʭ ʬʦʨʤʦʚʦʯʥʳʭ ʩʪʘʥʦʚ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʨʦʣʠʢʦʚ ʩ ʥʝʟʘʚʠʩʠʤʳʤʠ ʦʩʝʚʳʤʠ 

ʚʘʣʘʤʠ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʣʦʞʥʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʬʦʨʤʦʚʦʯʥʳʭ ʢʣʝʪʝʡ ʠ ʦʙʦʡʤ ʠ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɺ ʨʘʙʦʪʝ [23] ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʟʘʤʝʨʘʤ ʟʦʥ ʢʦʥʪʘʢʪʘ ʣʝʥʪʳ ʩ 

ʚʘʣʢʘʤʠ ʥʘ ʬʦʨʤʦʚʦʯʥʦʤ ʩʪʘʥʝ ʊʕʉɸ 159-529 ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʨʫʙ ʜʠʘʤʝʪʨʦʤ 273 ʤʤ - ʨʠ-
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ʩʫʥʦʢ 1.1 (ʟʦʥʳ ʚʘʣʢʦʚ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʢʦʥʪʘʢʪʝ ʩ ʬʦʨʤʫʝʤʦʡ ʣʝʥʪʦʡ ʟʘʰʪʨʠʭʦʚʘʥʳ). ʀʟ ʵʪʠʭ 

ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʬʦʨʤʦʚʢʝ ʣʝʥʪʳ ʚ ʪʨʫʙʥʫʶ ʟʘʛʦʪʦʚʢʫ ʢʦʥʪʘʢʪ ʩ ʚʘʣʢʘʤʠ ʠʤʝʝʪ ʤʝʩʪʦ 

ʪʦʣʴʢʦ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʢʘʣʠʙʨʘ ʚʘʣʢʘ. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʟʦʥ ʚʘʣʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʢʦʥʪʘʢʪʝ ʩ ʤʝʪʘʣʣʦʤ ʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʬʦʨʤʦʚʢʝ ʧʦʣʦʩʳ ʚ ʪʨʫʙʥʫʶ ʟʘʛʦʪʦʚʢʫ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʠʨʠʥʳ ʚʘʣʢʦʚ 

ʢʨʘʡʥʝ ʥʠʟʢʘʷ (ʥʠʞʥʠʭ ʚʘʣʢʦʚ 3 - 30 %, ʚʝʨʭʥʠʭ 14 - 64 %) ʠ ʥʝ ʦʧʨʘʚʜʳʚʘʝʪ ʠʭ ʛʘʙʘʨʠʪʳ ʠ ʟʥʘ-

ʯʠʪʝʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʬʦʨʤʦʚʦʯʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʧʨʝʜʣʦʞʝʥʳ ʬʦʨʤʫʶʱʠʝ ʨʦʣʠʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʟʦʥʘʭ ʘʢʪʠʚʥʦʡ ʬʦʨʤʦʚʢʠ ʧʦʣʦʩʳ ʚ ʪʨʫʙʥʫʶ 

ʟʘʛʦʪʦʚʢʫ. 

 

ʈʠʩʫʥʦʢ 1.1 ï ʈʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʘ ʟʦʥ ʢʦʥʪʘʢʪʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʚʘʣʢʘʤʠ ʥʘ ʬʦʨʤʦʚʦʯʥʦʤ 

ʩʪʘʥʝ ʪʨʫʙʦʩʚʘʨʦʯʥʦʛʦ ʘʛʨʝʛʘʪʘ 159 -529 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ 

ʩ ʚʘʣʢʘʤʠ ʧʦʣʥʦʛʦ ʧʨʦʬʠʣʷ ʢʘʣʠʙʨʘ ʥʘ ʬʦʨʤʦʚʦʯʥʦʤ ʩʪʘʥʝ ʪʨʫʙʦʩʚʘʨʦʯʥʦʛʦ ʘʛʨʝʛʘʪʘ 159 -529 

ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʚʘʣʢʦʚʦ-ʨʦʣʠʢʦʚʦʛʦ ʢʘʣʠʙʨʘ. ʇʨʝʜʣʦʞʝʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʝ ʨʝʰʝʥʠʷ ʩʣʦʞʥʦ ʧʨʠʤʝʥʠʤʦ ʥʘ ʜʨʫʛʠʭ ʊʕʉɸ, ʪʘʢ ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʢʦʥ-

ʢʨʝʪʥʦʛʦ ʪʠʧʦʨʘʟʤʝʨʘ ʪʨʫʙʳ.  
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1.2 ʊʷʥʫʱʠʝ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʦʮʝʩʩʘ ʥʝʧʨʝʨʳʚʥʦʡ ʬʦʨʤʦʚʢʠ ʪʨʫʙʥʦʡ ʟʘ-

ʛʦʪʦʚʢʠ  

ɺ ʨʘʙʦʪʝ [23] ʫʩʣʦʚʠʷ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʟʘʜʘʶʪ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʪʦʙʳ ʚ ʧʨʠʚʦʜʥʳʭ ʢʣʝʪʷʭ ʩʦʟʜʘʚʘʣʠʩʴ ʪʷʥʫʱʠʝ ʫʩʠʣʠʷ, ʜʦʩʪʘʪʦʯʥʳʝ ʜʣʷ ʬʦʨʤʦʚʢʠ ʠ ʧʨʦ-

ʜʚʠʞʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦ ʚʩʝʤʫ ʬʦʨʤʦʚʦʯʥʦʤʫ ʫʯʘʩʪʢʫ.  

ВὝ̠̓̎ВὝ̓̏̑Вὖ̄ ВῳὝ πȟ (1.1) 

ʛʜʝ Ὕ̠̓ ̎ ï ʪʷʥʫʱʘʷ ʩʠʣʘ ʪʨʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʣʝʥʪʫ ʦʪ ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʢʘ ʠ 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʧʦ ʭʦʜʫ ʬʦʨʤʦʚʢʠ; 

Ὕ̓̏̑ ï ʪʦʨʤʦʟʷʱʘʷ ʩʠʣʘ ʪʨʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʣʝʥʪʫ ʦʪ ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʢʘ; 

ὖ̄ ï ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʫʩʠʣʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʜʝʬʦʨʤʘʮʠʠ ʣʝʥʪʳ ʚ ʧʨʠʚʦʜʥʳʭ ʠ 

ʥʝʧʨʠʚʦʜʥʳʭ ʚʘʣʢʘʭ; 

ȹʊ ï ʪʦʨʤʦʟʷʱʘʷ ʩʠʣʘ ʪʨʝʥʠʷ  ʥʝʧʨʠʚʦʜʥʦʛʦ ʚʘʣʢʘ (ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʦʧʦʨʘʭ ʚʘʣʢʦʚ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ). 

 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʩʦʩʪʦʚʣʷʶʱʠʝ ʈʦ, ʈʟ, ʈʢ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʥʘ ʚʘʣʢʦʚʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʩʦʦʪʚʝʩʪʚʝʥʥʦ ʚ ʧʨʠʚʦʜʥʳʭ ʢʣʝʪʷʭ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩ ʦʪʢʨʳʪʳʤ ʠ ʟʘʢʨʳʪʳʤ 

ʢʘʣʠʙʨʦʤ, ʘ ʪʘʢʞʝ ʚ ʢʣʝʪʷʭ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [23]: 

ὖ̏Ὢὒ̏ ρ ‍ὖ̄Ȣ̏ȟ (1.2) 

ὖ̈Ὢὒ̈ ρ ‍ὖ̄Ȣ̈ȟ (1.3) 

ὖ̋Ὢὒ̋ ρ
„

Ὁ
ὖ̄Ȣ̋ȟ (1.4) 

ὒ̏ȟ̈ȟ̋
Ὂ̃
Ὓ̃

Ὂ̎
Ὓ̎

Ὂ̃
Ὓ̃

Ὂ̎
Ὓ̎
ȟ (1.5) 

ʛʜʝ  Ὢ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʤʝʞʜʫ ʣʝʥʪʦʡ ʠ ʚʘʣʢʘʤʠ, ʧʨʠʥʠʤʘʝʤʳʡ ʨʘʚʥʳʡ ʜʣʷ ʚʩʝʭ 

ʢʣʝʪʝʡ; 

(1+ɓ) ʠ ρ ρππ ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʫʚʝʣʠʯʝʥʠʝ ʫʩʠʣʠʷ ʬʦʨʤʦʚʢʠ ʟʘ 

ʩʯʝʪ ʧʨʫʞʠʥʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʟʘ ʚʳʭʦʜʦʤ ʩʝʯʝʥʠʷ ʢʘʣʠʙʨʘ; 

ὖ̄Ȣ̏ȟὖ̄Ȣ̈ ̉ ὖ̄Ȣ̋ ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʫʩʠʣʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʝʬʦʨʤʘʮʠʠ ʟʘʛʦʪʦʚʢʠ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʚ ʢʣʝʪʷʭ ʩ ʦʪʢʨʳʪʳʤ ʢʘʣʠʙʨʦʚ ʠ ʟʘʢʨʳʪʳʤ ʢʘʣʠʙʨʦʤ, ʘ ʪʘʢʞʝ ʚ ʢʣʝʪʷʭ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ 

ʩʪʘʥʘ; 

F1ʚ ʠ F1ʥ ï ʢʦʥʪʘʢʪʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʩʧʨʝʜʝʣʝʥʳ ʪʷʥʫʱʠʝ ʩʠʣʳ ʪʨʝʥʠʷ, ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʚʘʣʢʦʚ; 

F2ʚ ʠ F2ʥ ï ʢʦʥʪʘʢʪʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʩʧʨʝʜʝʣʝʥʳ ʪʦʨʤʦʟʷʱʠʝ ʩʠʣʳ ʪʨʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʚʘʣʢʦʚ; 
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Sʚ ʠ Sʥ ï ʧʨʦʝʢʮʠʠ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʜʣʷ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʚʘʣʢʦʚ. 

 

ɺ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʠʟʤʝʥʝʥʠʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʢʠ-

ʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʳ ʥʝʧʨʝʨʳʚʥʦʡ ʚʘʣʢʦʚʦʡ ʬʦʨʤʦʚʢʠ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʛʦʪʦ-

ʚʳʭ ʪʨʫʙ [25-28].  

ɺ ʨʘʙʦʪʘʭ [25,26] ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʩʭʝʤr ʩʢʦʨʦʩʪʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʦʚʢʠ ʪʨʫʙʥʦʡ ʟʘ-

ʛʦʪʦʚʢʠ ʚ ʚʘʣʢʦʚʦʤ ʢʘʣʠʙʨʝ - ʨʠʩʫʥʦʢ 1.2. ʃʠʥʝʡʥʳʝ ʩʢʦʨʦʩʪʠ ʚʘʣʢʘ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘ ʥʝʦʜʠ-

ʥʘʢʦʚʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʦʦʪʥʦʰʝʥʠʡ: 

ʜʣʷ ʚʝʨʭʥʝʛʦ ʚʘʣʢʘ 

‡̃ ̃‫ ϽὙ Ƞ̃ (1.6) 

ʜʣʷ ʥʠʞʥʝʛʦ ʚʘʣʢʘ 

‡̎ ̎‫ ϽὙ ȟ̎ (1.7) 

ʛʜʝ ɡʚ, ɡʥ ï ʣʠʥʝʡʥʳʝ ʩʢʦʨʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʚʘʣʢʦʚ; 

ɤʚ, ɤʥ ï ʫʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʚʘʣʢʦʚ; 

Rxʚ, Rxʥ ï ʧʝʨʝʤʝʥʥʳʝ ʨʘʜʠʫʩʳ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʚʘʣʢʦʚ. 

 

ʃʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦʩʪʦʷʥʥʘ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ 

ʠʤʝʶʪʩʷ ʪʦʯʢʠ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ, ʚ ʢʦʪʦʨʳʭ ʦʢʨʫʞʥʳʝ ʩʢʦʨʦʩʪʠ ʚʘʣʢʘ ʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ 

ʦʜʠʥʘʢʦʚʳ, ʪ. ʝ. 

‡̓̈ ̃‫ ϽὙ̋Ȣ̃  ̎‫ ϽὙ̋Ȣ̎, (1.8) 

ʛʜʝ - Rʢ.ʚ, Rʢ.ʥ ï ʢʘʪʘʶʱʠʝ ʨʘʜʠʫʩʳ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʚʘʣʢʦʚ. 

 

ʈʠʩʫʥʦʢ 1.2 ï ʉʭʝʤʘ ʩʢʦʨʦʩʪʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʦʚʢʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʚʘʣʢʦʚʦʤ  

ʢʘʣʠʙʨʝ 
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ɺ ʨʘʙʦʪʝ [22] ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʧʨʠʢʦʩʦʥʦʚʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʚʘʣʢʦʤ ʚʳʜʝʣʷʶʪ 

ʫʯʘʩʪʢʠ Ὂ̃ǰ ʠ Ὂ̎ǰ ʛʜʝ ʩʢʦʨʦʩʪʴ ʚʘʣʢʘ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʫʯʘʩʪʢʠ Ὂ̃ǰǰ ʠ Ὂ̎ǰǰ, ʛʜʝ 

ʩʢʦʨʦʩʪʴ ʚʘʣʢʘ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ. ʂʘʪʘʶʱʠʡ ʜʠʘʤʝʪʨ ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʠʟ ʨʘʚʝʥʩʪʚʘ ʤʦʤʝʥʪʦʚ ʪʨʝʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ  Ὂ̃ǰ ̉  Ὂ̃ǰǰ ʜʣʷ ʚʝʨʭʥʝʛʦ ʚʘʣʢʘ, Ὂ̎ǰ ̉  Ὂ̎ǰǰ - ʜʣʷ ʥʠʞʥʝʛʦ 

ʚʘʣʢʘ, ʪ. ʝ. 

ὓ̓ ̑
ǰ
ὓ̓ ̑

ǰǰ
ȟ (1.9) 

ʠʣʠ 

ὓ̓ ̑
ǰǰ
ὓ̓ ̑ ὓ̓ ̑

ǰ
ȟ (1.10) 

ʪʦʛʜʘ 

ὓ̓ ̑ ς ὓ̓ ̑
ǰ
Ȣ (1.11) 

ʕʣʝʤʝʥʪʘʨʥʘʷ ʩʠʣʘ ʪʨʝʥʠʷ, ʦʪʥʝʩʝʥʥʘʷ ʢ ʝʜʠʥʠʮʝ ʧʝʨʠʤʝʪʨʘ ʢʘʣʠʙʨʘ: 

ὨὝ ὪὴὨὊὪὴά Ὠὼ (1.12) 

ʛʜʝ mx ï ʧʝʨʝʤʝʥʥʘʷ ʜʣʠʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ 

ά ά
ςά

ὦ
ὼȢ (1.13) 

ʉʦʦʪʚʝʩʪʚʝʥʥʦ ʵʣʝʤʝʥʪʘʨʥʳʡ ʤʦʤʝʥʪ ʪʨʝʥʠʷ 

Ὠὓ̓ ̑ Ὢὴά ὙὨὼȢ (1.14) 

 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʫʯʘʩʪʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʠʣ ʪʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ  

ʨʠʩʫʥʢʝ 1.3 

  

ʘ ʙ 

ʘ ï ʜʣʷ ʚʝʨʭʥʝʛʦ ʚʘʣʢʘ; ʙ ï ʜʣʷ ʥʠʞʥʝʛʦ ʚʘʣʢʘ 

ʈʠʩʫʥʦʢ 1.3 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʫʯʘʩʪʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʠʣ ʪʨʝʥʠʷ 
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ɺ ʩʪʘʪʴʷʭ [27,28] ʨʘʩʩʤʦʪʨʝʥʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʫʯʝʪʦʤ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʬʦʨʤʦʚʦʯʥʳʤʠ ʚʘʣʢʘʤʠ. ʅʘ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʥʘ 

ʪʨʫʙʥʫʶ ʟʘʛʦʪʦʚʢʫ ʩʦ ʩʪʦʨʦʥʳ ʚʘʣʢʦʚ ʜʝʡʩʪʚʫʶʪ ʩʠʣʳ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ, ʠ ʩʠʣʳ ʪʨʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ ʚ ʧʣʦʩʢʦʩʪʠ ʠʭ ʚʨʘʱʝʥʠʷ ï ʨʠʩʫʥʦʢ 1.4. 

ɺ ʨʘʙʦʪʝ [27] ʵʣʝʤʝʥʪʘʨʥʳʝ ʩʠʣʳ, ʧʨʠʣʘʛʘʝʤʳʝ ʢ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʝ ʩʦ ʩʪʦʨʦʥʳ ʥʠʞʥʝʛʦ 

(ʚʝʨʭʥʝʛʦ) ʬʦʨʤʦʚʦʯʥʦʛʦ ʚʘʣʢʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʚʠʜʝ ʪʨʝʭ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ: ʨʘʚʥʦʜʝʡ-

ʩʪʚʫʶʱʝʡ - ὖ, ʩʠʣ ʫʜʝʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ - ʨ1 ʥʘ ʢʦʥʪʘʢʪʥʦʡ ʧʣʦʱʘʜʢʝ - S1 ʠ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʠʭ -  

Ὕǰ ʠ Ὕǰǰʩʠʣ ʪʨʝʥʠʷ - t1, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʟʦʥʘʭ ʦʧʝʨʝʞʝʥʠʷ - Ὓǰ   ʠ ʩ ʦʪʩʪʘʚʘʥʠʷ - Ὓ 
ǰǰ. ʉʦ ʩʪʦʨʦʥʳ 

ʚʝʨʭʥʝʛʦ ʚʘʣʢʘ ʥʘ ʬʦʨʤʫʝʤʳʡ ʤʝʪʘʣʣ ʜʝʡʩʪʚʫʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʩʠʣʳ ὖ, Ὕǰ ʠ Ὕǰǰ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʧʨʦʮʝʩʩʝ ʩʠʣʳ ʚʟʘʠʤʥʦ ʫʨʘʚʥʦʚʝʰʠʚʘʶʪʩʷ: 

Ὕǰǰ Ὕǰǰ Ὕǰ Ὕǰ ὖ ὖ πȢ (1.15) 

ʂʦʥʪʘʢʪʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ï ʨʠʩʫʥʦʢ 1.4 ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʟʘʤʢʥʫʪʳ-

ʤʠ ʬʠʛʫʨʘʤʠ abc - ʜʣʷ ʥʠʞʥʝʛʦ ʬʦʨʤʦʚʦʯʥʦʛʦ ʚʘʣʢʘ ʠ deg - ʜʣʷ ʚʝʨʭʥʝʛʦ ʬʦʨʤʦʚʦʯʥʦʛʦ ʚʘʣʢʘ. 

ʃʠʥʠʠ ʘʩ ʠ eg ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʢʦʥʪʘʢʪʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʚʭʦʜʝ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʢʘʣʠʙʨ 

ʦʧʠʩʳʚʘʶʪʩʷ ʩʣʝʜʷʱʠʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ: 

ᶫ=kŬ, (1.16) 

ɣ= ɣ0, (1.17) 

ʛʜʝ k ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ; 

ɣ ï ʧʦʩʪʦʷʥʥʳʡ ʫʛʦʣ ʦʭʚʘʪʘ ʚʝʨʭʥʝʛʦ ʚʘʣʢʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʦʡ. 

 

ʈʠʩʫʥʦʢ 1.4 ï ʕʣʝʤʝʥʪʘʨʥʳʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʪʨʫʙʥʫʶ ʟʘʛʦʪʦʚʢʫ ʩʦ ʩʪʦʨʦʥ ʚʘʣʢʦʚ ʠ ʛʨʘ-

ʥʠʮʳ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 
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ɺ ʨʘʙʦʪʘʭ [29] ʪʷʥʫʱʠʝ ʫʩʠʣʠʷ ʜʣʷ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʚʘʣʢʦʚ ʜʣʷ ʦʜʥʦʨʘʜʠʫʩʥʳʭ ʢʘʣʠʙ-

ʨʦʚʦʢ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ʟʦʥ ʦʧʝʨʝʞʝʥʠʷ ʠ ʦʪʩʪʘʚʘʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʚʘʣʢʘʤʠ. 

ʊi = (fÖĬ ʈiʬ/2)Ö(1 ï 8(biʦʪ / bi)
3), (1.18) 

ʛʜʝ ʊi ï ʪʷʥʫʱʝʝ ʫʩʠʣʠʝ, ʅ; 

f ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ, (f = 0,08é0,12); 

bi ï ʜʣʠʥʘ ʜʫʛʠ ʢʦʥʪʘʢʪʘ, ʤʤ; 

biʦʪ ï ʜʣʠʥʘ ʜʫʛʠ ʟʘʛʦʪʦʚʢʠ ʚ ʟʦʥʝ ʦʪʩʪʘʚʘʥʠʷ, ʤʤ. 

ɺ ʨʘʙʦʪʝ [30] ʪʷʥʫʱʠʝ ʫʩʠʣʠʷ ʜʣʷ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʚʘʣʢʦʚ ʜʣʷ ʤʥʦʛʦʨʘʜʠʫʩʥʳʭ ʢʘʣʠʙ-

ʨʦʚʦʢ ʦʧʨʝʜʝʣʷʣʠ, ʠʩʭʦʜʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ʪʷʥʫʱʠʭ ʠ ʪʦʨʤʦʟʷʱʠʭ ʟʦʥ ʧʦ ʬʦʨʤʫʣʝ: 

ʊi = (fÖ ʈi
ʬ/2)Ö(1 ï 8(Fiʦʪ /Fi)

3), (1.19) 

ʛʜʝ: ʊi ï ʪʷʥʫʱʝʝ ʫʩʠʣʠʝ, ʅ; 

f ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ, (f = 0,08é0,12); 

Fi ï ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ, ʤʤ; 

Fiʦʪ ï ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ ʟʘʛʦʪʦʚʢʠ ʚ ʟʦʥʝ ʦʪʩʪʘʚʘʥʠʷ, ʤʤ. 

 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʜʘʥʥʳʭ ʨʘʙʦʪ ʤʦʞʥʦ ʦʪʥʝʩʪʠ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʠʢ ʧʨʠʤʝ-

ʥʷʶʪ ʨʘʩʯʝʪ ʬʦʨʤʳ ʠ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʟʘʤʝʥʝ ʢʨʠʚʦʣʠʥʝʡʥʦʡ 

(ʥʝʣʠʥʝʡʥʦʡ) ʢʦʥʪʘʢʪʥʦʡ ʛʨʘʥʠʮʳ ʭʦʨʜʘʤʠ. ɼʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʠ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʚʦʜʠʪʴ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʦʛʨʝʰʥʦʩʪʷʤ. 

1.3 ʂʦʥʪʘʢʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʦʩʦʚʦʡ ʟʘʛʦʪʦʚ-

ʢʠ ʩ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʨʘʩʯʝʪʘ ʫʩʠʣʠʡ ʬʦʨʤʦʚʢʠ ï ʨʠʩʫʥʦʢ 1.5 ʧʨʝʜʣʦʞʠʣ ɻ. ʄʝʢʢʝʣʴʪ. 

 ʄʝʪʦʜ ʨʘʩʯʝʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʩʠʣʠʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʛʠʙʘ ʧʦʣʦʩʦʚʦʡ ʟʘʛʦʪʦʚʢʠ 

ʥʘʧʨʘʚʣʝʥʦ ʢ ʪʦʯʢʝ ʥʘʯʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʧʦʣʦʩʳ ʩ ʚʝʨʭʥʠʤʠ ʚʘʣʢʦʤ ʠ ʩʦʟʜʘʝʪ ʠʟʛʠʙʘʶʱʠʡ ʤʦ-

ʤʝʥʪ ʥʘ ʫʯʘʩʪʢʝ ʧʦʣʦʩʦʚʦʡ ʟʘʛʦʪʦʚʢʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ l1. ʋʯʘʩʪʦʢ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ l1 ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʘʣʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʅʘʯʘʣʦʤ ʫʯʘʩʪʢʘ l1 ʷʚʣʷʝʪʩʷ ʪʦʯ-

ʢʘ, ʛʜʝ ʮʝʥʪʨʘʣʴʥʳʡ ʫʛʦʣ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʦʩʷʤʠ ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʚʘʣʢʦʚ, ʨʘʚʝʥ Ŭ/2. ʂʦʥʝʮ 

ʫʯʘʩʪʢʘ l1, ʷʚʣʷʝʪʩʷ ʪʦʯʢʘ, ʛʜʝ ʧʦʣʦʩʘ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝ-

ʨʝʩʝʯʝʥʠʝ ʜʠʘʤʝʪʨʦʚ ʚʘʣʢʦʚ. ʋʯʘʩʪʦʢ ʢʦʥʪʘʢʪʘ ʧʦʣʦʩʳ ʩ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʥʘʯʠʥʘʝʪʩʷ ʦʪ 

ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʜʠʘʤʝʪʨʦʚ ʚʘʣʢʠ ʥʘ ʚʭʦʜ ʚ ʢʘʣʠʙʨ ʜʦ ʦʩʝʚʦʡ ʧʣʦʩʢʦʩʪʠ ʢʘʣʠʙʨʘ.  
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 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʯʘʩʪʢʘ l1 ʧʦ ʤʝʪʦʜʠʢʝ ʧʨʠʤʝʥʷʶʪ ʩʦʦʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʦʚ ʚʘʣʢʦʚ ʢʘ-

ʣʠʙʨʘ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʜʠʘʤʝʪʨʳ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʷʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ.  ʇʨʠ ʨʘʩʯʝʪʝ 

ʨʘʟʣʠʯʥʳʭ ʢʘʣʠʙʨʦʚʦʢ ʚʘʣʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʵʪʦ ʫʩʣʦʚʠʝ ʥʝ ʧʦʜʭʦʜʠʪ, ʪʘʢ ʢʘʢ ʨʘʟʤʝʨʳ ʛʘʙʘ-

ʨʠʪʥʳʭ ʜʠʘʤʝʪʨʦʚ ʥʝ ʦʜʠʥʘʢʦʚʳ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʜʣʠʥʫ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ. 

   

ʘ ʙ ʚ 

ʘ ï ʚʠʜ ʩʙʦʢʫ; ʙ ï ʬʨʦʥʪʘʣʴʥʳʡ ʚʠʜ ʚ ʩʝʯʝʥʠʠ ɸ-ɸ; ʚ ï ʬʨʦʥʪʘʣʴʥʳʡ ʚʠʜ ʚ ʩʝʯʝʥʠʠ ɹ-ɹ 

ʈʠʩʫʥʦʢ 1.5 ï ʉʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʦʩʦʚʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʚʘʣʢʦʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ 

ɺ ʨʘʙʦʪʝ [31], ʄʘʪʚʝʝʚ ʖ.ʄ. ʧʨʝʜʣʦʞʠʣ ʩʭʝʤʫ ʦʧʨʝʜʝʣʝʥʠʷ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʠ ʫʩʠʣʠʷ 

ʚ ʢʘʣʠʙʨʝ, ʢʘʢ ʧʣʘʩʪʠʯʝʩʢʠʡ ʠʟʛʠʙ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʙʨʫʩʘ ʙʝʩʢʦʥʝʯʥʦʡ ʜʣʠʥʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫ-

ʝʪ ʧʨʦʮʝʩʩʫ ʬʦʨʤʦʚʢʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ï ʨʠʩʫʥʦʢ 1.6. ʀʟʛʠʙ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ (ʥʝʧʨʝʨʳʚʥʦ ʦʪʜʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ) ʚ ʢʘʣʠʙʨʝ ʦʙʨʘʟʫʝʤʦʤ ʜʚʫʤʷ ʧʨʦʬʠʣʠ-

ʨʦʚʦʯʥʳʤʠ ʚʘʣʢʘʤʠ. ɼʝʬʦʨʤʘʮʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʢʦʥʪʘʢʪʝ ʩ ʬʦʨʤʦʚʦʯʥʳʤʠ 

ʚʘʣʢʘʤʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʪʨʝʭ ʩʝʯʝʥʠʷʭ (I-I; II -II ; III -III). ɺ ʩʝʯʝʥʠʠ I-I ʜʝʬʦʨʤʘʮʠʷ ʪʨʫʙʥʦʡ 

ʟʘʛʦʪʦʚʢʠ (ʊɿ) ʥʘʯʠʥʘʝʪʩʷ, ʢʦʛʜʘ ʊɿ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʚ ʜʚʫʭ ʢʨʘʡʥʠʭ ʪʦʯʢʘʭ ʥʘ ʨʝ-

ʙʦʨʜʘʭ ʥʠʞʥʝʛʦ ʚʘʣʢʘ ʠ ʚ ʦʜʥʦʡ ʪʦʯʢʝ ʧʦ ʦʩʠ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ. ʊʨʫʙʥʘʷ ʟʘʛʦʪʦʚʢʘ, ʧʨʦʜʚʠʛʘ-

ʷʩʴ ʤʝʞʜʫ ʚʘʣʢʘʤʠ, ʧʦʩʪʝʧʝʥʥʦ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʝʯʝʥʠʠ II-II. ɼʘʣʝʝ ʪʨʫʙʥʘʷ ʟʘʛʦʪʦʚʢʘ ʜʝʬʦʨ-

ʤʠʨʫʝʪʩʷ ʠ ʚ ʦʩʝʚʦʡ ʧʣʦʩʢʦʩʪʠ ʢʘʣʠʙʨʘ ʚ ʩʝʯʝʥʠʠ III -III  ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʷʝʪ ʢʘʣʠʙʨ ʤʝʞʜʫ 

ʚʘʣʢʘʤʠ, ʠ ʧʨʠʥʠʤʘʝʪ ʬʦʨʤʫ ʢʘʣʠʙʨʘ. ʉʭʝʤʘ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʤʦʞʝʪ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʣʶʙʦʤʫ ʦʪʢʨʳʪʦʤʫ ʬʦʨʤʦʚʦʯʥʦʤʫ ʢʘʣʠʙʨʫ ʊʕʉɸ, ʪʘʢ ʢʘʢ ʜʝʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʧʨʠʚʦʜ-
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ʥʳʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʢʣʝʪʷʤʠ ʩʪʘʥʘ ʚ ʥʘʯʘʣʴʥʦʤ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʙʫ-

ʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʯʘʛʫ ʜʝʬʦʨʤʘʮʠʠ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʧʨʝʜʳʜʫʱʝʛʦ ʢʘʣʠʙʨʘ. 

  

ʘ ʙ 

  

ʚ ʛ 

ʘ ï ʚʠʜ ʩʙʦʢʫ; ʙ ï ʥʘʯʘʣʴʥʳʡ ʢʦʥʪʘʢʪ ʊɿ ʩ ʚʘʣʢʘʤʠ ʚ ʩʝʯʝʥʠʠ I-I; ʚ ï ʩʝʯʝʥʠʝ II-II; ʛ ï ʊɿ ʧʨʠʥʠ-

ʤʘʝʪ ʬʦʨʤʫ ʢʘʣʠʙʨʘ ʚ ʩʝʯʝʥʠʠ III -III  

ʈʠʩʫʥʦʢ 1.6 ï ʉʭʝʤʘ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʠʟʛʠʙʝ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʬʦʨʤʦʚʦʯʥʦʤ  

ʢʘʣʠʙʨʝ 

ɺ ʨʘʙʦʪʝ [27] ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʨʦʝʢʮʠʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʩʭʝʤʝ  ʧʨʝʜʩʪʘʚʣʝʥʥʡ ʥʘ ʨʠʩʫʥʢʝ 1.7. 
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ʘ ʙ 

ʘ ï ʜʣʷ ʚʝʨʭʥʝʛʦ ʚʘʣʢʘ; ʙ ï ʜʣʷ ʥʠʞʥʝʛʦ ʚʘʣʢʘ 

ʈʠʩʫʥʦʢ 1.7 ï ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʨʘʥʠʮʳ ʧʨʦʝʢʮʠʡ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʧʨʠʥʠʤʘʣʘʩʴ ʚʚʠʜʝ ʧʨʷʤʦʡ ʣʠʥʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ  ʩ ʚʘʣʢʘʤʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ: 

- ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ 

Ὂ̃
ά ὦ̃

ς
ȟ (1.20) 

- ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ 

Ὂ̎
ά ὦ̎

ς
ȟ (1.21) 

ʛʜʝ m ï ʜʣʠʥʘ ʢʦʥʪʘʢʪʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦ ʜʥʫ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ ʠ ʧʦ ʨʝʙʦʨʜʝ ʩ 

ʥʠʞʥʠʤ ʚʘʣʢʦʤ; 

bʚ ï ʰʠʨʠʥʘ ʢʦʥʪʘʢʪʘ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ; 

bʥ ï ʰʠʨʠʥʘ ʢʦʥʪʘʢʪʘ ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ. 

1.4 ʄʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʚʘʣʢʦ-

ʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ɺ ʨʘʙʦʪʝ [12] ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʥʪʘʢʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʧʝʨʝʯʥʦʛʦ ʠʟʛʠʙʘ ʧʦʣʦʩʳ ʩ 

ʜʝʬʦʨʤʠʨʫʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ.  ʌʦʨʤʦʠʟʤʝʥʝʥʠʝ ʧʦʣʦʩʳ ʧʨʠ ʛʠʙʢʠ ʚ ʰʪʘʤʧʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʘ ʨʠʩʫʥʢʝ 1.8. ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʛʠʙʢʠ ʧʦʣʦʩʳ ʠʟʦʙʨʘʞʝʥʦ ʯʝʪʳʨʝ ʩʪʘʜʠʠ ʬʦʨʤʦ-

ʠʟʤʝʥʝʥʠʷ. ʅʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ï ʨʠʩʫʥʦʢ 8ʘ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʪʘʢʪ ʧʦʣʦʩʳ ʩ ʚʝʨʭʥʠʤ ʰʪʘʤʧʦʚ ʚ 

ʦʩʝʚʦʡ ʝʛʦ ʯʘʩʪʠ, ʢʦʥʪʘʢʪ ʧʦʣʦʩʳ ʩ ʥʠʞʥʠʤ ʰʪʘʤʧʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʝʛʦ ʢʨʘʷʤ. ɼʘʣʝʝ ʟʘʬʠʢʩʠ-

ʨʦʚʘʥʦ ʜʚʝ ʩʪʘʜʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚʥʠʟ ʚʝʨʭʥʝʛʦ ʰʪʘʤʧʘ ʨʠʩʫʥʦʢ 8ʙ, ʨʠʩʫʥʦʢ 8ʚ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʪʘʢʪʘ ʧʦʣʦʩʳ ʩ ʚʝʨʭʥʠʤ ʰʪʘʤʧʦʤ, ʘ ʢʦʥʪʘʢʪ ʧʦʣʦʩʳ ʧʦ ʢʨʘʷʤ ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ 

ʦʩʪʘʝʪʩʷ ʧʦʯʪʠ ʥʝʠʟʤʝʥʥʳʤ, ʫʤʝʥʴʰʘʝʪʩʷ ʟʘʟʦʨ ʤʝʞʜʫ ʚʝʨʭʥʠʤ ʠ ʥʠʞʥʠʤ ʰʪʘʤʧʘʤʠ. ʅʘ ʧʦ-

ʩʣʝʜʥʝʡ ʯʝʪʚʝʨʪʦʡ ʩʪʘʜʠʠ ʠʟʛʠʙʘ ʧʦʣʦʩʘ - ʨʠʩʫʥʦʢ 8ʛ ʧʨʠʥʠʤʘʝʪ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʬʦʨʤʫ, ʩʦʦʪ-
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ʚʝʪʩʪʚʫʶʱʫʶ ʧʨʦʬʠʣʷʤ ʰʪʘʤʧʦʚ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʳʡ ʢʦʥʪʘʢʪ ʧʦʣʦʩʳ ʩ ʚʝʨʭʥʠʤ ʠ ʥʠʞʥʠʤ 

ʰʪʘʤʧʘʤʠ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʩʭʝʤʘ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʧʦʣʦʩʳ ʚ ʰʪʘʤʧʘʭ ʠ ʚ ʬʦʨʤʦʚʦʯ-

ʥʳʭ ʚʘʣʢʘʭ ʘʥʘʣʦʛʠʯʥʘ. ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʯʘʣʫ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʥʝʧʨʝʨʳʚ-

ʥʦʡ ʬʦʨʤʦʚʢʠ ʚ ʥʝʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʧʨʦʮʝʩʩʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʘʥʘ ʤʝʪʦ-

ʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʚʘʣʢʦʚʦʤ ʢʘʣʠʙʨʝ, ʠ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦ-

ʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʘʢʪʥʦʛʦ ʠ ʚʥʝʢʦʥʪʘʢʪʥʦʛʦ ʫʯʘʩʪʢʦʚ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ. ʄʝ-

ʪʦʜʠʢʘ [12] ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

  

ʘ ʙ 

  

ʚ ʛ 

ʘ ï ʧʝʨʚʘʷ ʩʪʘʜʠʷ; ʙ ï ʚʪʦʨʘʷ ʩʪʘʜʠʷ; ʚ ï ʪʨʝʪʴʷ ʩʪʘʜʠʷ; ʛ ï ʯʝʪʚʝʨʪʘʷ ʩʪʘʜʠʷ 

ʈʠʩʫʥʦʢ 1.8 ï ʉʪʘʜʠʠ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʧʦʣʦʩʳ ʧʨʠ ʝʝ ʛʠʙʢʝ ʚ ʰʪʘʤʧʘʭ 

ɺ ʨʘʙʦʪʝ [32] ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʧʣʦ-

ʱʘʜʝʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ ʥʝ ʪʦʣʴʢʦ ʚʭʦʜʥʦʛʦ ʫʯʘʩʪʢʘ, ʥʦ ʠ ʚʳʭʦʜ-

ʥʦʛʦ ʫʯʘʩʪʢʘ. ʇʦʜ ʚʭʦʜʥʳʤ ʫʯʘʩʪʢʦʤ ʧʦʥʠʤʘʝʪʩʷ ʢʦʥʪʘʢʪ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʚʘʣʢʦʚʳʤ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ ʦʪ ʧʝʨʚʦʡ ʪʦʯʢʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʧʣʦʩʢʦʩʪʴʶ, ʧʨʦʚʝʜʝʥʥʦʡ ʯʝʨʝʟ 

ʦʩʠ ʚʘʣʢʦʚ, ʘ ʧʦʜ ʚʳʭʦʜʥʳʤʠ ʦʪ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʚʝʜʝʥʥʦʡ ʯʝʨʝʟ ʦʩʠ ʚʘʣʢʦʚ ʜʦ ʧʦʩʣʝʜʥʝʡ ʪʦʯʢʠ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ. 
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ʄʝʪʦʜʠʢʘ [32] ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʤ: ʥʘ ʧʦʣʦʩʫ ʥʘʢʣʝʠʚʘʶʪ ʙʝʣʫʶ ʙʫʤʘʛʫ, ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʚʘʣʢʦʚ ʥʘʥʦʩʷʪ ʩʣʦʡ ʛʨʘʬʠʪʘ ʠ ʧʦʣʦʩʫ ʧʨʦʜʚʠʛʘʶʪ ʚ ʚʘʣʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʝʪʩʷ 

ʧʦʣʦʞʝʥʠʝ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʚʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʢʘʣʠʙʨʘ. ʇʦʩʣʝ ʧʦʜʲ-

ʝʤʘ ʚʝʨʭʥʝʛʦ ʚʘʣʢʘ ʧʦ ʦʪʧʝʯʘʪʢʘʤ ʠʟʤʝʨʷʝʪʩʷ ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʪʧʝʯʘʪʢʝ 

ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʣʠʥʠʷ, ʦʛʨʘʥʠʯʠʚʘʶʱʘʷ ʢʦʥʪʘʢʪ ʧʦʣʦʩʳ ʚʦ ʚʭʦʜʥʦʤ ʩʝʯʝʥʠʠ. 

ɼʘʥʥʫʶ ʤʝʪʦʜʠʢʫ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʧʨʠʤʝʥʷʣʠ ʥʘ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʤ ʩʪʘʥʝ 10-60 ʋʨʘʣ ʅʀʊʀ ʧʨʠ ʬʦʨʤʦʚʢʝ ʰʪʨʠʧʩʘ ʨʘʟʤʝʨʦʤ 105ʭ1 ʤʤ ʚ ʜʚʫʭ ʢʣʝʪʷʭ ʩ ʦʪ-

ʢʨʳʪʳʤ ʢʘʣʠʙʨʦʤ, ʨʘʜʠʫʩʳ ʚʘʣʢʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 72,5 ʠ 37 ʤʤ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʚʘʣʢʘʭ ʩ ʨʘʙʦʯʠʤ ʩʣʦʝʤ ʠʟ ʧʦʣʠʫʨʝʪʘʥʘ ʤʘʨʢʠ ʉʂʋ-7ʃ ʠ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʘʣʢʘʭ. ʈʝʟʫʣʴʪʘʪʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.9. 

 
 

ʘ ʙ 

 

 

ʚ ʛ 

ʘ ï ʩ ʥʠʞʥʠʤ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʚʘʣʢʦʤ; ʙ ï ʩ ʥʠʞʥʠʤ ʧʦʣʠʫʨʝʪʘʥʦʚʳʤ ʚʘʣʢʦʤ; ʚ ï  ʩ ʚʝʨʭʥʠʤ ʤʝ-

ʪʘʣʣʠʯʝʩʢʠʤ ʚʘʣʢʦʤ; ʛ ï ʩ ʚʝʨʭʥʠʤ ʧʦʣʠʫʨʝʪʘʥʦʚʳʤ ʚʘʣʢʦʤ 

ʈʠʩʫʥʦʢ 1.9 ï ʆʪʧʝʯʘʪʢʠ ʢʦʥʪʘʢʪʥʳʭ ʧʣʦʱʘʜʝʡ ʊɿ ʩ ʚʘʣʢʘʤʠ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʘʪʴ ʦʪʧʝʯʘʪʢʠ ʢʦʥ-

ʪʘʢʪʘ ʊɿ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʳ ʦʪʧʝʯʘʪʢʘ ʢʘʢ ʚʭʦʜʥʦʛʦ, ʪʘʢ ʠ ʚʳʭʦʜʥʦʛʦ ʫʯʘʩʪ-

ʢʘ. ʅʝ ʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʦʥʪʘʢʪ ʊɿ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʠʩʭʦ-

ʜʠʣ ʯʝʨʝʟ ʛʨʘʬʠʪ ʠ ʙʫʤʘʛʫ, ʯʪʦ ʤʦʛʣʦ ʧʦʚʣʠʷʪʴ ʥʘ ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ.  

ɺ ʨʘʙʦʪʝ [33] ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʢʦʥʪʘʢʪʥʳʭ 

ʧʣʦʱʘʜʝʡ ʚʘʣʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʦʡ ʧʨʦʚʦʜʠʣʠ ʚ ʚʘʣʢʦʚʳʭ ʢʘʣʠʙʨʘʭ ʚ ʫʩʣʦ-
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ʚʠʷ ʪʨʫʙʦʵʣʝʢʪʨʦʩʚʘʨʦʯʥʦʛʦ ʘʛʨʝʛʘʪʘ. ʄʝʪʦʜʠʢʘ ʬʠʢʩʠʨʦʚʘʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʟʘʢʣʶ-

ʯʘʣʘʩʴ ʚ ʥʘʥʝʩʝʥʠʠ ʛʨʘʬʠʪʦʚʦʛʦ ʧʦʨʦʰʢʘ ʥʘ ʚʘʣʢʠ, ʧʦʜʢʣʘʜʢʠ ʙʫʤʘʛʠ ʤʝʞʜʫ ʚʘʣʢʘʤʠ ʠ ʪʨʫʙ-

ʥʦʡ ʟʘʛʦʪʦʚʢʦʡ, ʩʚʝʜʝʥʠʠ ʚʘʣʢʦʚ. ʉʭʝʤʘ ʬʠʢʩʠʨʦʚʘʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1.10. 

ɼʝʡʩʪʚʠʷ ʧʦ ʬʠʢʩʠʨʦʚʘʥʠʶ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʟʘʢʣʶʯʘʣʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ. ɺ 

ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʚʢʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʥʘ ʪʨʫʙʦʵʣʝʢʪʨʦʩʚʘʨʦʯʥʦʤ ʘʛʨʝʛʘʪʝ ʧʨʦʠʟʚʦʜʠʣʠ ʦʩʪʘ-

ʥʦʚʢʫ ʧʦʣʦʩʳ ʠ ʚʘʣʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʬʦʨʤʦʚʦʯʥʦʤ ʩʪʘʥʝ. ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʨʝʛʫʣʠʨʦʚʦʯ-

ʥʳʭ ʚʠʥʪʦʚ ʧʦʜʥʠʤʘʣʠ ʚʝʨʭʥʠʡ ʚʘʣʦʢ ï 1. ʊʨʫʙʥʘʷ ʟʘʛʦʪʦʚʢʘ ï3 ʦʩʚʦʙʦʞʜʘʣʘʩʴ, ʤʝʞʜʫ ʚʝʨʭʥʠʤ 

ʚʘʣʢʦʤ ʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʦʡ, ʤʝʞʜʫ ʥʠʞʥʠʤ ʚʘʣʢʦʤ ʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʦʡ ʧʦʜʢʣʘʜʳʚʘʣʠ ʢʦ-

ʧʠʨʦʚʘʣʴʥʫʶ ʠ ʙʝʣʫʶ ʙʫʤʘʛʫ ï 2. ɿʘʪʝʤ ʦʧʫʩʢʘʣʠ ʚʝʨʭʥʠʡ ʚʘʣʦʢ ʜʦ ʧʦʣʦʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʛʦ ʢʘʣʠʙʨʘ ʬʦʨʤʦʚʢʠ. ʇʨʦʠʩʭʦʜʠʣ ʢʦʥʪʘʢʪ ʚʘʣʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʯʝʨʝʟ ʢʦʧʠʨʦʚʘʣʴʥʫʶ ʙʫ-

ʤʘʛʠ ʠ ʙʝʣʫʶ ʢʘʨʪʦʯʢʫ ʩ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʦʡ. ɻʨʘʬʠʪ ʢʦʧʠʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ ʦʪʧʝʯʘʪʳʚʘʣʘʩʴ ʥʘ 

ʙʝʣʦʡ ʢʘʨʪʦʯʢʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʪʘʢʪʦʤ. ɼʘʣʝʝ ʨʘʟʚʦʜʠʣʠ ʚʘʣʢʠ ʠ ʥʘ ʙʝʣʦʡ ʙʫʤʘʛʝ ʬʠʢʩʠʨʦ-

ʚʘʣʠʩʴ ʢʦʥʪʘʢʪʥʳʝ ʦʪʧʝʯʘʪʢʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʥʠʞʥʠʤ ï 5 ʠ ʚʝʨʭʥʠʤ ï 6 ʚʘʣʢʘʤʠ.  

ʇʦʛʨʝʰʥʦʩʪʴʶ ʬʠʢʩʠʨʦʚʘʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʧʦ ʤʝʪʦʜʠʢʠ [33], ʷʚʣʷʝʪʩʷ, ʪʦ, ʯʪʦ 

ʨʘʟʚʦʜʠʣʠ ʠ ʩʚʦʜʠʣʠ ʚʘʣʢʠ, ʪʝʤ ʩʘʤʳʤ ʧʨʦʠʩʭʦʜʠʣʦ ʠʟʤʝʥʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʦʯʘʛʘ ʬʦʨʤʦʠʟʤʝʥʝ-

ʥʠʷ ʊɿ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʦʪ ʢʦʥʪʘʢʪʘ ʩ ʚʘʣʢʘʤʠ. 

 

ʈʠʩʫʥʦʢ  1.10 ï ʌʠʢʩʠʨʦʚʘʥʠʝ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʚ ʚʘʣʢʦʚʦʤ ʢʘʣʠʙʨʝ: 1 ï ʚʝʨʭʥʠʡ ʚʘʣʦʢ; 2 

ï ʢʦʧʠʨʦʚʘʣʴʥʘʷ ʙʫʤʘʛʘ; 3 ï ʪʨʫʙʥʘʷ ʟʘʛʦʪʦʚʢʘ; 4 ï ʥʠʞʥʠʡ ʚʘʣʦʢ; 5 ï ʢʦʥʪʘʢʪʳʡ ʦʪʧʝʯʘʪʦʢ ʩ 

ʥʠʞʥʠʤ ʚʘʣʢʦʤ; 6 ï ʢʦʥʪʘʢʪʳʡ ʦʪʧʝʯʘʪʦʢ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ 

ɺ ʨʘʙʦʪʘʭ [33,34] ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝ-

ʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: Lʜʚ - ʜʣʠʥʘ ʢʦʥʪʘʢʪʘ ʧʦ ʜʥʫ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ; Sʚ - ʧʣʦ-

ʱʘʜʴ ʢʦʥʪʘʢʪʘ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ; Lʨʥ - ʜʣʠʥʘ ʢʦʥʪʘʢʪʘ ʧʦ ʨʝʙʦʨʜʝ ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ; Sʥ - ʧʣʦ-

ʱʘʜʴ ʢʦʥʪʘʢʪʘ ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ; Sʚ. ʦʧʝʨ.  ï ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ ʦʧʝʨʝʞʝʥʠʷ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ;     

Sʚ. ʦʪʩʪ. - ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ ʦʪʩʪʘʚʘʥʠʷ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ; Sʥ. ʦʧʝʨ. - ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ ʦʧʝʨʝʞʝʥʠʷ 

ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ; Sʥ. ʦʪʩʪ.  - ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ ʦʪʩʪʘʚʘʥʠʷ ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ.  
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ʉʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ï 

1.11. 

 

ʈʠʩʫʥʦʢ 1.11 ï ʉʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ 

 

ʈʘʜʠʫʩ ʧʝʨʚʦʛʦ ʚʘʣʢʘ ʚ ʩʝʯʝʥʠʠ ʢʨʦʤʢʠ ʟʘʛʦʪʦʚʢʠ, ʤʤ 

Ὑ̋
Ὀ̎ ̅

ς
Ὑ̎ ρ ὧέί

ὄ

ςϽὙ̎
ȟ (1.22) 

ʛʜʝ Ὀ̎  ̅ï ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ʚʘʣʢʘ ʧʦ ʜʥʫ, ʤʤ; 

Rʢ ï ʨʘʜʠʫʩ ʬʦʨʤʦʚʢʠ ʥʠʞʥʝʛʦ ʚʘʣʢʘ, ʤʤ; 

B ï ʰʠʨʠʥʘ ʟʘʛʦʪʦʚʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʢʦʥʪʘʢʪʝ ʩ ʚʘʣʢʦʤ, ʤʤ. 

ɺʳʩʦʪʘ ʧʨʦʬʠʣʷ, ʤʤ 

Ὄ Ὑ̎ ρ ὧέί
ὄ

ςϽὙ̎
ȟ (1.23) 

ɼʣʠʥʘ ʢʦʥʪʘʢʪʘ ʢʨʦʤʢʠ ʩ ʚʘʣʢʦʤ, ʤʤ 

ὒ̎ ̑ Ὑ̎ Ͻὥὶὧὧέί

Ὀ̎ ̅

ς Ὄ

Ὑ̎
ȟ (1.24) 

ɼʣʠʥʘ ʢʦʥʪʘʢʪʘ ʢʨʦʤʢʠ ʩ ʚʘʣʢʦʤ ʩ ʫʯʝʪʦʤ 10% ʨʘʩʧʨʫʞʠʥʠʚʘʥʠʷ, ʤʤ 

ὰ̎̑ πȟρϽὒ̎ Ȣ̑ (1.25) 

ɺ ʨʘʙʦʪʝ [35] ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʩʪʘʣʴʥʦʡ ʧʦʣʦʩʳ ʚ V-ʧʨʦʬʠʣʷ ʠʟ 

ʩʪʘʣʴʥʦʡ ʧʦʣʦʩʳ DP 780 ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʦʤʳʰʣʝʥʥʳʡ ʧʨʦʬʠʣʝʛʠʙʦʯʥʳʡ ʩʪʘʥ ʩʦʩʪʦʷʱʘʷ ʠʟ 

ʪʨʝʭ ʢʣʝʪʝʡ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʣʝʪʷʤʠ ʩʦʩʪʘʚʣʷʣʦ 305 ʤʤ. ɿʘʟʦʨ ʤʝʞʜʫ ʚʘʣʢʘʤʠ ʟʘʜʘʚʘʣʩʷ 

ʨʘʚʥʳʤ ʪʦʣʱʠʥʝ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʤʦʱʴʶ ʱʫʧʦʚ. ʇʨʠ ʬʦʨʤʦʚʢʝ ʧʦʣʦʩʳ ʫʩʪʘʥʦʚʣʝʥʦ ʪʨʠ ʟʦʥʳ - 
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ʨʠʩʫʥʦʢ 1.12: zone 1 ï ʚʭʦʜʥʘʷ ʟʦʥʘ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʦʩʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʛʥʫʪʫʶ ʢʨʠʚʠʟʥʫ ʚʚʝʨʭ ʧʦ 

ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʧʦʣʦʩʳ ʢ ʢʦʥʪʘʢʪʫ ʩ ʚʘʣʢʦʤ; zone 2 ï ʢʦʥʪʘʢʪʥʘʷ ʟʦʥʘ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʦʩʘ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʛʥʫʪʫʶ ʢʨʠʚʠʟʥʫ ʚʥʠʟ ʢʦʛʜʘ ʧʦʣʦʩʘ ʧʨʦʭʦʜʠʪ ʧʦ ʚʘʣʢʫ, zone 3 ï ʚʳʭʦʜʥʘʷ ʟʦʥʘ, ʚ 

ʢʦʪʦʨʦʡ ʧʦʣʦʩʘ ʨʘʩʧʨʫʞʠʥʠʚʘʝʪʩʷ. 

               

ʈʠʩʫʥʦʢ 1.12 ï ʉʭʝʤʘ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʧʦʣʦʩʳ: zone 1 ï ʚʭʦʜʥʘʷ ʟʦʥʘ; zone 2 ï ʢʦʥʪʘʢʪʥʘʷ ʟʦʥʘ; 

zone 3 ï ʚʳʭʦʜʥʘʷ ʟʦʥʘ 
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1.5 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʠʥʦʩʪʨʘʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʚ ʵʣʝʢʪʨʦʩʚʘʨʦʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʠʤʝʥʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʬʦʨʤʦʚʢʠ 

ʠ ʪʠʧʳ ʚʘʣʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʜʦ ʤʥʦʛʦʚʘʣʢʦʚʦʛʦ ʠ ʨʦʣʠʢʦʚʦʛʦ. 

ʇʨʦʜʦʣʞʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʝʨʝʭʦʜʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʜʚʫʭʚʘʣʢʦʚʦʛʦ ʜʝʬʦʨʤʠʨʫʶʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʢ ʤʥʦʛʦʚʘʣʢʦʚʦʤʫ ʠ ʨʦʣʠʢʦʚʦʤʫ ʠʥʩʪʨʫʤʝʥʪʫ, ʢʦʪʦʨʳʝ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥ-

ʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʦʜʠʥ ʢʦʤʧʣʝʢʪ ʜʣʷ ʰʠʨʦʢʦʛʦ ʨʘʟʤʝʨʥʦʛʦ ʩʦʨʪʘʤʝʥʪʘ 

ʪʨʫʙ. ʆʜʥʘʢʦ, ʦʪʩʫʪʩʪʚʫʝʪ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʦʙʦʩʥʦʚʘʥʥʦ 

ʧʝʨʝʡʪʠ ʢ ʤʥʦʛʦʚʘʣʢʦʚʦʤʫ ʠ ʚʘʣʢʦʚʦ-ʨʦʣʠʢʦʚʦʤʫ ʠʥʩʪʨʫʤʝʥʪʫ. 

ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢʘʭ ʧʨʠʤʝʥʷʶʪ ʨʘʩʯʝʪ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʟʘʤʝʥʝ ʢʨʠʚʦʣʠʥʝʡʥʦʡ (ʥʝʣʠʥʝʡʥʦʡ) ʢʦʥʪʘʢʪʥʦʡ ʛʨʘʥʠʮʳ ʜʚʫʤʷ ʭʦʨʜʘʤʠ. ʇʨʠʤʝʥʝʥʠʷ ʪʘʢʦʛʦ 

ʩʧʦʩʦʙʘ ʚʳʯʠʩʣʝʥʠʷ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʦʛʨʝʰʥʦʩʪʷʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮ 

ʠ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʥʝʪʦʯʥʦʩʪʷʤ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʦʩʠʣʦ-

ʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʧʦʣʦʩʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʪʘʢʪʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʨʘʩʯʝʪʘ ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʧʣʦʱʘʜʝʡ ʧʫʪʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ɻʣʘʚʘ 2 ɸʥʘʣʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʯʘʛʦʚ ʩʚʦʨʘʯʠʚʘʥʠʷ ʠ ʜʝʬʦʨʤʠʨʦʚʘʥ-

ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ 

2.1 ʆʯʘʛ ʩʚʦʨʘʯʠʚʘʥʠʷ ʜʣʷ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʝʧʨʝʨʳʚʥʳʭ ʚʘʣʢʦʚʳʭ ʬʦʨʤʦʚʦʯʥʳʭ ʩʪʘʥʦʚ ʧʨʠʤʝʥʷʶʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʠʧʦʚ ʢʘʣʠʙʨʦʚʦʢ ʠ ʠʭ ʚʦʟʤʦʞʥʳʝ ʢʦʤʙʠʥʘʮʠʠ [4-7,12-17]. ʏʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʘ-

ʣʠʙʨʦʚʢʠ ʷʚʣʷʶʪʩʷ, ʦʜʥʦʨʘʜʠʫʩʥʘʷ, ʜʚʫʭʨʘʜʠʫʩʥʘʷ ʩ ʧʦʩʪʦʷʥʥʳʤ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʯʘʩʪʢʦʤ, 

ʜʚʫʭʨʘʜʠʫʩʥʘʷ ʩ ʧʝʨʝʤʝʥʥʳʤ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʯʘʩʪʢʦʤ. 

ʈʘʩʯʝʪ ʠ ʘʥʘʣʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʯʘʛʦʚ ʩʚʦʨʘʯʠʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʧʨʦʬʠ-

ʣʷʤ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʩʝʯʝʥʠʷʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʢʣʝʪʝʡ ʜʣʷ ʵʣʝʢʪʨʦʩʚʘʨʥʦʡ ʪʨʫʙʳ ʪʠʧʦʨʘʟ-

ʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ ʢʣʘʩʩʘ ʧʨʦʯʥʦʩʪʠ ʂ52 ʚ ʫʩʣʦʚʠʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʊʕʉɸ 30-50. ɼʣʷ ʢʦʤ-

ʧʦʥʦʚʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʯʝʪʳʨʝʭ ʦʪʢʨʳʪʳʭ ʠ ʪʨʝʭ ʟʘʢʨʳʪʳʭ ʢʣʝʪʝʡ ʚʳʙʨʘʥʳ ʪʨʠ ʪʠʧʘ ʢʘʣʠʙʨʦ-

ʚʦʢ: ʦʜʥʦʨʘʜʠʫʩʥʘʷ, ʜʚʫʭʨʘʜʠʫʩʥʘʷ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʠ ʜʚʫʭʨʘʜʠ-

ʫʩʥʘʷ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ.   

ʐʠʨʠʥʘ ʠʩʭʦʜʥʦʡ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ [36]: 

ὄ˟ ˔ “ϽὈ Ͻρ ῳl ὲ̝ ῳ˞ ˏ ῳ̠ ὲ̠ , (2.1) 

ʛʜʝ Ὀ  ï ʜʠʘʤʝʪʨ ʛʦʪʦʚʦʡ ʪʨʫʙʳ, ʤʤ; 

ὲ̝ ï ʢʦʣʠʯʝʩʪʚʦ ʬʦʨʤʦʚʦʯʥʳʭ ʢʣʝʪʝʡ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ, ʰʪ.; 

ὲ̠ ï ʢʦʣʠʯʝʩʪʚʦ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʣʝʪʝʡ, ʰʪ.; 

ῳl ï ʜʦʧʫʩʢ ʥʘ ʬʦʨʤʦʚʢʫ ʚ ʟʘʢʨʳʪʳʭ ʢʘʣʠʙʨʘʭ ʧʨʠʥʠʤʘʝʤ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ 0,05-1 % ʦʪ 

ʧʝʨʠʤʝʪʨʘ; 

ῳ˞  ˏï ʜʦʧʫʩʢ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʧʝʨʠʤʝʪʨʘ ʚ ʩʚʘʨʦʯʥʦʤ ʫʟʣʝ ʧʨʠʥʠʤʘʝʤ ʚ ʧʨʝʜʝʣʘʭ 0,07 ï 

1,5 % ʦʪ ʧʝʨʠʤʝʪʨʘ ʪʨʫʙʳ; 

ῳ̠ ï ʜʦʧʫʩʢ ʥʘ ʨʝʜʫʮʠʨʦʚʘʥʠʝ ʚ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʣʝʪʷʭ ʧʨʠʥʠʤʘʝʤ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ 

0,05-1 % ʦʪ ʧʝʨʠʤʝʪʨʘ. 

 

ʀʟʤʝʥʝʥʠʝ ʧʝʨʠʤʝʪʨʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ ʚ 

ʢʣʝʪʷʭ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.1. ɼʣʷ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ, 

ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʠ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙ-

ʨʦʚʢʠ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʠʟʤʝʥʝʥʠʝ ʧʝʨʠʤʝʪʨʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ 

ʠʜʝʥʪʠʯʥʳ. 
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ʈʠʩʫʥʦʢ 2.1 ï ʀʟʤʝʥʝʥʠʝ ʧʝʨʠʤʝʪʨʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 

50ʭ1,5 ʤʤ ʚ ʢʣʝʪʷʭ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ 

ʇʨʠʤʝʯʘʥʠʝ: 1.ʆʂ ï ʧʝʨʚʳʡ ʦʪʢʨʳʪʳʡ ʢʘʣʠʙʨ; 1.ʕʂ ï ʧʝʨʚʳʡ ʵʜʞʝʨʥʳʡ ʢʘʣʠʙʨ; 2.ʆʂ ï ʚʪʦʨʦʡ 

ʦʪʢʨʳʪʳʡ ʢʘʣʠʙʨ; 2.ʕʂ ï ʚʪʦʨʦʡ ʵʜʞʝʨʥʳʡ ʢʘʣʠʙʨ; 3.ʆʂ ï ʪʨʝʪʠʡ ʦʪʢʨʳʪʳʡ ʢʘʣʠʙʨ; 3.ʕʂ ï ʪʨʝʪʠʡ 

ʵʜʞʝʨʥʳʡ ʢʘʣʠʙʨ; 4.ʆʂ ï ʯʝʪʚʝʨʪʳʡ ʦʪʢʨʳʪʳʡ ʢʘʣʠʙʨ; 4.ʕʂ ï ʯʝʪʚʝʨʪʳʡ ʵʜʞʝʨʥʳʡ ʢʘʣʠʙʨ; 1.ɿʂ ï ʧʝʨ-

ʚʳʡ ʟʘʢʨʳʪʳʡ ʢʘʣʠʙʨ; 2.ɿʂ ï ʚʪʦʨʦʡ ʟʘʢʨʳʪʳʡ ʢʘʣʠʙʨ; 3.ɿʂ ï ʪʨʝʪʠʡ ʟʘʢʨʳʪʳʡ ʢʘʣʠʙʨ; ʉ.ʋ. ï ʩʚʘʨʦʯ-

ʥʳʡ ʫʟʝʣ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʜʠʫʩʦʚ ʬʦʨʤʦʚʢʠ ʊɿ c ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʛʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚ ʧʦʜʛʠʙʢʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ [1-5,37] ï ʨʠʩʫʥʦʢ 2.2. 

 

ʈʠʩʫʥʦʢ 2.2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʛʣʦʚ ʧʦʜʛʠʙʢʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʢʘ-

ʣʠʙʨʦʚʢʠ 
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ʋʛʣʳ ʩʚʦʨʘʯʠʚʘʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦ ʦʯʘʛʫ ʩʚʦʨʘʯʠʚʘʥʠʶ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ 

ʭ Sʪ = 50ʭ1,5 ʤʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.3. 

 

ʈʠʩʫʥʦʢ 2.3 ï ʋʛʣʳ ʩʚʦʨʘʯʠʚʘʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦ ʢʣʝʪʷʤ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʜʣʷ ʪʨʫʙʳ 

ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ ʩ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʠʤʝʪʨʦʚ ʠ ʫʛʣʦʚ ʧʦʜʛʠʙʢʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʢʣʝʪʷʭ ʩʪʘʥʘ, 

ʦʧʨʝʜʝʣʷʝʤ ʨʘʜʠʫʩʳ ʬʦʨʤʦʚʢʠ: 

Ὑ
ὄ̓ ̈

•
Ȣ (2.2) 

ɺ ʪʘʙʣʠʮʝ 2.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʬʠʣʷ ʊɿ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ 

ʭ Sʪ = 50ʭ1,5 ʤʤ ʩ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʦʡ. 

ʊʘʙʣʠʮʘ 2.1 ï ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʬʠʣʷ ʊɿ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ ʩ 

ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʦʡ 

ʂʣʝʪʴ 1.ʆʂ 2.ʆʂ 3.ʆʂ 4.ʆʂ 1.ɿʂ 2.ɿʂ 3.ɿʂ ʉ.ʋ. 

ɺʪʟ, ʤʤ 161,41 161,41 161,41 161,41 160,94 160,43 159,93 158,90 

, ʛʨʘʜ. 34,68 102,50 168,76 234,72 297,94 324,81 344,48 360,00 

, ʨʘʜ. 0,61 1,79 2,95 4,10 5,20 5,67 6,01 6,28 

Rʥ, ʤʤ 264,61 90,17 54,72 39,37 30,95 28,29 26,61 25,30 

Rʚ, ʤʤ 263,11 88,67 53,22 37,87 29,45 26,79 25,11 23,80 
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ʉʭʝʤʘ ʩʚʦʨʘʯʠʚʘʥʠʷ (çʮʚʝʪʦʢè ʬʦʨʤʦʚʢʠ) ï ʨʠʩʫʥʦʢ 2.3 ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʩ ʦʜʥʦʨʘʜʠ-

ʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.4. 

 

ʈʠʩʫʥʦʢ 2.4 ï ʉʭʝʤʘ ʩʚʦʨʘʯʠʚʘʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 

50ʭ1,5 ʤʤ ʩ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ 

ɻʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʫʩʦʚ ʬʦʨʤʦʚʢʠ  ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʛʨʘʬʠʢ ʢʨʠʚʠʟʥʳ ʧʨʦʬʠ-

ʣʷ ʢʘʣʠʙʨʦʚ ʧʨʠ ʬʦʨʤʦʚʢʝ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ ʚ  ʢʣʝʪʷʭ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘ-

ʥʘ ʊʕʉɸ 30-50, ʩʦʩʪʦʷʱʠʡ ʠʟ ʯʝʪʳʨʝʭ ʦʪʢʨʳʪʳʭ, ʪʨʝʭ ʟʘʢʨʳʪʳʭ ʠ ʯʝʪʳʨʝʭ ʵʜʞʝʨʥʳʭ ʢʣʝʪʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.5   ʕʪʠ ʛʨʘʬʠʢʠ ʜʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʨʘ-

ʜʠʫʩʦʚ ʛʠʙʘ ʠ ʢʨʠʚʠʟʥ ʜʣʷ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʠʩʢʣʶʯʘʶʱʠʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʬʨ, ʷʚʣʷʝʪʩʷ ʧʣʘʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʨʠʚʦʡ ʢʨʠʚʠʟʥʳ ʫʯʘʩʪʢʦʚ ʢʘʣʠʙ-

ʨʘ. 

  

ʘ ʙ 

ʘ ï ʨʘʜʠʫʩʳ ʬʦʨʤʦʚʢʠ ʊɿ; ʙ ï ʢʨʠʚʠʟʥʳ ʊɿ  

ʈʠʩʫʥʦʢ 2.5 ï ɻʨʘʬʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʫʩʦʚ ʬʦʨʤʦʚʢʠ ʠ ʢʨʠʚʠʟʥ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʦʜʥʦ-

ʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʧʦ ʢʣʝʪʷʤ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ 
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ʅʘ ʨʠʩʫʥʢʝ 2.6 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ ʚʳʩʦʪ ʠ ʰʠʨʠʥ ʧʨʦʬʠʣʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦ ʢʣʝʪʷʤ ʚ 

ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʜʣʷ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʠʟʤʝ-

ʥʝʥʠʝ ʚʳʩʦʪ ʠ ʰʠʨʠʥ ʧʦ ʚʩʝʤʫ ʦʯʘʛʫ ʩʚʦʨʘʯʠʚʘʥʠʶ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʝ ʛʘʙʘʨʠʪʳ 

ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦ ʚʳʩʦʪʝ ʦʪ ʜʥʘ ʊɿ ʜʦ ʢʨʦʤʢʠ ʊɿ ʠ ʧʦ ʰʠʨʠʥʝ ʥʘ ʫʯʘʩʪʢʝ ʩ ʧʦʣʥʳʤ ʦʭʚʘʪʦʤ 

ʦʪ ʢʨʦʤʢʠ ʜʦ ʢʨʦʤʢʠ - 1, ʘ ʥʘ ʫʯʘʩʪʢʝ ʩ ʥʝ ʧʦʣʥʳʤ ʦʭʚʘʪʦʤ ʧʦ ʢʨʘʡʥʠʤ ʪʦʯʢʘʤ ʧʨʦʬʠʣʷ ʊɿ - 2. 

  

ʘ ʙ 

ʘ ï ʚʳʩʦʪʘ ʊɿ; ʙ ï ʰʠʨʠʥʘ ʊɿ  

ʈʠʩʫʥʦʢ 2.6 ï ɻʨʘʬʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪ ʠ ʰʠʨʠʥ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʢʘ-

ʣʠʙʨʦʚʢʦʡ ʧʦ ʢʣʝʪʷʤ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ 

2.2 ʆʯʘʛ ʩʚʦʨʘʯʠʚʘʥʠʷ ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳ-

ʤʠ ʫʯʘʩʪʢʘʤʠ 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʜʠʫʩʦʚ ʬʦʨʤʦʚʢʠ ʊɿ c ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚ ʧʦʜʛʠʙʢʠ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ - 1 ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ï ʨʠʩʫʥʦʢ 2.7. ʋʛʣʳ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʯʘʩʪʢʦʚ ʚʳʙʠʨʘʣʠ ʚ ʜʠʘʧʘʟʦʥʝ 

40 - 45 ʛʨʘʜʫʩʦʚ.  ʊʘʢʠ ʦʙʨʘʟʦʤ ʢʨʠʚʘʷ -2 ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪʩʷ ʩʫʤʤʦʡ ʮʝʥʪʨʘʣʴʥʦʛʦ ʠ ʜʚʫʭ ʧʝ-

ʨʠʬʝʨʠʡʥʳʭ ʫʛʣʦʚ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʧʦʜʛʠʙʢʦʡ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ. 

 

ʈʠʩʫʥʦʢ 2.7 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʛʣʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ 

ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʨʘʚʥʳʤʠ 0,79 ʨʘʜ 
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ʋʛʣʳ ʩʚʦʨʘʯʠʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ï 1, ʧʝʨʠʬʝʨʠʡʥʳʭ ï 2   ʯʘʩʪʝʡ   ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ 

ʦʙʰʝʡ ʧʦʜʛʠʙʢʠ ʊɿ ï 3 ʧʦ ʦʯʘʛʫ ʩʚʦʨʘʯʠʚʘʥʠʶ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ ʩ 

ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʨʘʚʥʳʤʠ 0,79 ʨʘʜ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.8. 

 

ʈʠʩʫʥʦʢ 2.8 ï ʋʛʣʳ ʩʚʦʨʘʯʠʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ï 1, ʧʝʨʠʬʝʨʠʡʥʳʭ ï 2   ʯʘʩʪʝʡ   ʪʨʫʙʥʦʡ ʟʘʛʦ-

ʪʦʚʢʠ ʠ ʦʙʰʝʡ ʧʦʜʛʠʙʢʠ ʊɿ ï 3 ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ ʩ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘ-

ʣʠʙʨʦʚʢʦʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 

ʈʘʜʠʫʩʳ ʬʦʨʤʦʚʢʠ ʵʣʝʤʝʥʪʦʚ ʧʨʦʬʠʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʣʝʜʫ-

ʶʱʝʤ ʦʙʨʘʟʦʤ: 

ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ: 

Ὑ̗
ὦ̗

•̗
ȟ (2.3) 

ʜʣʷ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʫʯʘʩʪʢʘ: 

ὶ̐
ὦ̐

‌̐
Ȣ (2.4) 

ɺ ʪʘʙʣʠʮʝ 2.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʬʠʣʷ ʊɿ ʠ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʪʨʫʙʳ 

ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ ʩ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ 

ʫʯʘʩʪʢʘʤʠ. 

 

 

1 

3 

2 
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ʊʘʙʣʠʮʘ 2.2 ï ʇʘʨʘʤʝʪʨʳ ʧʨʦʬʠʣʷ ʊɿ ʠ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 

ʤʤ ʩ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 

ʂʣʝʪʴ 1.ʆʂ 2.ʆʂ 3.ʆʂ 4.ʆʂ 1.ɿʂ 2.ɿʂ 3.ɿʂ ʉ.ʋ. 

bʮ, ʤʤ 121,44 121,44 121,44 121,44 120,97 120,46 119,96 118,93 

bʧ, ʤʤ 39,97 39,97 39,97 39,97 39,97 39,97 39,97 39,97 

ɺʪʟ, ʤʤ 161,41 161,41 161,41 161,41 160,94 160,43 159,93 158,9 

, ʨʘʜ. 0,78 1,25 2,35 3,21 3,87 4,24 4,5 4,7 

Ŭ, ʨʘʜ. 0,79 0,79 0,79 0,79 0,79 0,79 0,79 0,79 

 +2Ŭ, ʨʘʜ. 2,36 2,83 3,93 4,79 5,45 5,82 6,08 6,28 

Rʮʥ, ʤʤ 155,34 97,15 51,67 37,83 31,26 28,41 26,66 25,30 

Rʮʚ, ʤʤ 153,84 95,65 50,17 36,33 29,76 26,91 25,16 23,80 

rʥ, ʤʤ 25,3 25,3 25,3 25,3 25,3 25,3 25,3 25,3 

rʚ, ʤʤ 23,8 23,8 23,8 23,8 23,8 23,8 23,8 23,8 

ʉʭʝʤʘ ʩʚʦʨʘʯʠʚʘʥʠʷ (çʮʚʝʪʦʢè ʬʦʨʤʦʚʢʠ) ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʩ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙ-

ʨʦʚʢʦʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.9. 

 

ʈʠʩʫʥʦʢ 2.9 ï ʉʭʝʤʘ ʩʚʦʨʘʯʠʚʘʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 

ʤʤ ʩ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 

ɻʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʫʩʦʚ ʬʦʨʤʦʚʢʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʛʨʘʬʠʢ ʢʨʠʚʠʟʥʳ ʧʦ 

ʵʣʝʤʝʥʪʘʤ ʧʨʦʬʠʣʷ ʢʘʣʠʙʨʦʚ ʧʨʠ ʬʦʨʤʦʚʢʝ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʜʚʫʭ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.10 ʕʪʠ 

ʛʨʘʬʠʢʠ ʜʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʨʘʜʠʫʩʦʚ ʛʠʙʘ ʧʦ ʮʝʥʪʨʘʣʴʥʦʤʫ ʠ ʧʝ-

ʨʠʬʝʨʠʡʥʦʤʫ ʫʯʘʩʪʢʫ ʠ ʢʨʠʚʠʟʥ ʧʦ ʵʣʝʤʝʥʪʘʤ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʠʩʢʣʶʯʘʶʱʠʤ ʚʦʟʤʦʞ-
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ʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʬʨ, ʷʚʣʷʝʪʩʷ ʧʣʘʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʨʠʚʦʡ ʢʨʠʚʠʟʥʳ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʧʨʦʬʠʣʷ ʊɿ. 

  

ʘ ʙ 

ʘ ï ʨʘʜʠʫʩʳ ʬʦʨʤʦʚʢʠ ʊɿ; ʙ ï ʢʨʠʚʠʟʥʳ ʊɿ  

ʈʠʩʫʥʦʢ 2.10 ï ɻʨʘʬʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʫʩʦʚ ʬʦʨʤʦʚʢʠ ʠ ʢʨʠʚʠʟʥ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʮʝʥ-

ʪʨʘʣʴʥʦʛʦ - 1 ʠ ʧʝʨʠʬʝʨʠʡʥʳʭ - 2 ʫʯʘʩʪʢʦʚ ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝ-

ʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 

ʅʘ ʨʠʩʫʥʢʝ 2.11 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ ʚʳʩʦʪ ʠ ʰʠʨʠʥ ʧʨʦʬʠʣʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦ ʢʣʝʪʷʤ 

ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘ-

ʤʠ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʝ ʚʳʩʦʪ ʠ ʰʠʨʠʥ ʮʝʥʪʨʘʣʴʥʳʭ - 1 ʠ ʧʝʨʠʬʝ-

ʨʠʡʥʳʭ - 2 ʫʯʘʩʪʢʦʚ ʧʨʦʬʠʣʷ ʧʦ ʚʩʝʤʫ ʦʯʘʛʫ ʩʚʦʨʘʯʠʚʘʥʠʶ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʝ ʛʘʙʘ-

ʨʠʪʳ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ. 

  

ʘ ʙ 

ʘ ï ʚʳʩʦʪʳ ʫʯʘʩʪʢʦʚ ʊɿ; ʙ ï ʰʠʨʠʥʳ ʫʯʘʩʪʢʦʚ ʊɿ  

ʈʠʩʫʥʦʢ 2.11 ï ɻʨʘʬʠʢʠ ʚʳʩʦʪ ʠ ʰʠʨʠʥ ʮʝʥʪʨʘʣʴʥʳʭ - 1 ʠ ʧʝʨʠʬʝʨʠʡʥʳʭ - 2 ʫʯʘʩʪʢʦʚ ʧʨʦʬʠʣʷ 

ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦ ʢʣʝʪʷʤ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʦʩʪʦʷʥʥʳ-

ʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 
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2.3 ʆʯʘʛ ʩʚʦʨʘʯʠʚʘʥʠʷ ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳ-

ʤʠ ʫʯʘʩʪʢʘʤʠ 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʜʠʫʩʦʚ ʬʦʨʤʦʚʢʠ ʊɿ c ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʩ ʧʝʨʝʤʝʥʥʳʤʠ 

ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚ ʧʦʜʛʠʙʢʠ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ï 1 ʠ ʧʝʨʠʬʝʨʠʡʥʦʡ ʯʘʩʪʠ - 2 ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ï ʨʠʩʫʥʦʢ 2.12. ʋʛʣʳ ʧʝʨʠʬʝʨʠʡʥʳʭ 

ʫʯʘʩʪʢʦʚ ʚʳʙʠʨʘʣʠ ʚ ʜʠʘʧʘʟʦʥʝ 40 - 45 ʛʨʘʜʫʩʦʚ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʠʚʘʷ ï 3, ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ 

ʧʦʜʛʠʙʢʦʡ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪʩʷ ʩʣʦʞʝʥʠʝʤ ʮʝʥʪʨʘʣʴ-

ʥʦʛʦ ʠ ʜʚʫʭ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʛʣʦʚ. ɺʝʨʪʠʢʘʣʴʥʘʷ ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝʡ ʛʨʘʥʠʮʝʡ, 

ʛʜʝ ʧʨʦʬʠʣʴ ʢʘʣʠʙʨʘ ʩʪʨʦʠʪʩʷ ʧʦ ʪʨʝʤ ʫʯʘʩʪʢʘʤ, ʜʣʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʝʩʪʠ ʬʦʨʤʦʚʢʫ ʩ ʧʨʦʬʠ-

ʣʝʤ ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʦʜʥʦʛʦ ʨʘʜʠʫʩʘ.  

 
ʈʠʩʫʥʦʢ 2.12 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʛʣʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʡʥʳʭ ʯʘʩʪʝʡ 

ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ  

ʫʯʘʩʪʢʘʤʠ 

ʋʛʣʳ ʩʚʦʨʘʯʠʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ï 1, ʧʝʨʠʬʝʨʠʡʥʳʭ ï 2   ʯʘʩʪʝʡ   ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ 

ʦʙʰʝʡ ʧʦʜʛʠʙʢʠ ʊɿ ï 3 ʧʦ ʦʯʘʛʫ ʩʚʦʨʘʯʠʚʘʥʠʶ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ ʩ 

ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠ-

ʩʫʥʢʝ 2.13. 
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ʈʠʩʫʥʦʢ 2.13 ï ʋʛʣʳ ʩʚʦʨʘʯʠʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ï 1, ʧʝʨʠʬʝʨʠʡʥʳʭ ï 2   ʯʘʩʪʝʡ   ʪʨʫʙʥʦʡ ʟʘʛʦ-

ʪʦʚʢʠ ʠ ʦʙʰʝʡ ʧʦʜʛʠʙʢʠ ʊɿ ï 3 ʧʦ ʦʯʘʛʫ ʩʚʦʨʘʯʠʚʘʥʠʶ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 

ʤʤ ʩ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ 

ʈʘʜʠʫʩʳ ʬʦʨʤʦʚʢʠ ʵʣʝʤʝʥʪʦʚ ʧʨʦʬʠʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʣʝʜʫ-

ʶʱʝʤ ʦʙʨʘʟʦʤ: 

ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ: 

Ὑ̗
ὦ̗

•̗
ȟ (2.5) 

ʜʣʷ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʫʯʘʩʪʢʘ: 

ὶ̐
ὦ̐

‌̐
Ȣ (2.6) 

ɺ ʪʘʙʣʠʮʝ 2.3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʬʠʣʷ ʊɿ ʠ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʪʨʫʙʳ 

ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ ʩ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ 

ʫʯʘʩʪʢʘʤʠ. 

 

 

 

2 

3 

1 
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ʊʘʙʣʠʮʘ 2.3 ï ʇʘʨʘʤʝʪʨʳ ʧʨʦʬʠʣʷ ʊɿ ʠ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 

ʤʤ ʩ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 

ʂʣʝʪʴ 1.ʆʂ 2.ʆʂ 3.ʆʂ 4.ʆʂ 1.ɿʂ 2.ɿʂ 3.ɿʂ ʉ.ʋ. 

bʮ, ʤʤ 146,53 116,77 87,01 57,25 27,02 11,63 159,93 158,90 

bʧ, ʤʤ 14,88 44,64 74,40 104,16 133,92 148,80 - - 

ɺʪʟ, ʤʤ 161,41 161,41 161,41 161,41 160,94 160,43 159,93 158,90 

, ʨʘʜ. 0,43 0,98 1,09 0,89 0,56 0,28 6,06 6,28 

Ŭ, ʨʘʜ. 0,28 0,84 1,40 1,96 2,52 2,80 - - 

 +2ĿŬ, ʨʘʜ. 0,99 2,65 3,89 4,80 5,60 5,87 6,02 6,28 

Rʮʚ, ʤʤ 340,89 119,61 79,89 64,32 47,82 42,10 26,61 25,30 

rʥ, ʤʤ 26,61 26,61 26,61 26,61 26,61 26,61 - - 

 

ʉʭʝʤʘ ʩʚʦʨʘʯʠʚʘʥʠʷ (çʮʚʝʪʦʢè ʢʘʣʠʙʨʦʚʢʠ) ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʩ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘ-

ʣʠʙʨʦʚʢʦʡ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 

ʤʤ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.14. 

 

ʈʠʩʫʥʦʢ 2.14 ï ʉʭʝʤʘ ʩʚʦʨʘʯʠʚʘʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʪʨʫʙʳ  

ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ ʩ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ 

ʫʯʘʩʪʢʘʤʠ 

ɻʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʫʩʦʚ ʬʦʨʤʦʚʢʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʛʨʘʬʠʢ ʢʨʠʚʠʟʥʳ ʧʦ 

ʵʣʝʤʝʥʪʘʤ ʧʨʦʬʠʣʷ ʢʘʣʠʙʨʦʚ ʧʨʠ ʬʦʨʤʦʚʢʝ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 

2.15. ʕʪʠ ʛʨʘʬʠʢʠ ʜʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʨʘʜʠʫʩʦʚ ʛʠʙʘ ʧʦ ʮʝʥʪʨʘʣʴ-

ʥʦʤʫ ʠ ʧʝʨʝʤʝʥʥʦʤʫ ʧʝʨʠʬʝʨʠʡʥʦʤʫ ʫʯʘʩʪʢʫ ʠ ʢʨʠʚʠʟʥ ʧʦ ʵʣʝʤʝʥʪʘʤ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, 



37 

 

ʠʩʢʣʶʯʘʶʱʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʬʨ, ʷʚʣʷʝʪʩʷ ʧʣʘʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʨʠʚʦʡ ʢʨʠʚʠʟʥʳ 

ʮʝʥʪʨʘʣʴʥʦʛʦ - 1 ʠ ʧʝʨʠʬʝʨʠʡʥʦʛʦ - 2 ʫʯʘʩʪʢʦʚ ʧʨʦʬʠʣʷ ʊɿ. 

  

ʘ ʙ 

ʘ ï ʨʘʜʠʫʩʳ ʬʦʨʤʦʚʢʠ ʊɿ; ʙ ï ʢʨʠʚʠʟʥʳ ʊɿ  

ʈʠʩʫʥʦʢ 2.15 ï ɻʨʘʬʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʫʩʦʚ ʬʦʨʤʦʚʢʠ ʠ ʢʨʠʚʠʟʥ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʮʝʥ-

ʪʨʘʣʴʥʦʛʦ - 1 ʠ ʧʝʨʠʬʝʨʠʡʥʦʛʦ - 2 ʫʯʘʩʪʢʦʚ ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝ-

ʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 

ʅʘ ʨʠʩʫʥʢʝ 2.16 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ ʚʳʩʦʪ ʠ ʰʠʨʠʥ ʧʨʦʬʠʣʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦ ʢʣʝʪʷʤ 

ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘ-

ʤʠ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʝ ʚʳʩʦʪ ʠ ʰʠʨʠʥ ʮʝʥʪʨʘʣʴʥʦʛʦ - 1 ʠ ʧʝʨʝʤʝʥ-

ʥʳʭ ʧʝʨʠʬʝʨʠʡʥʳʭ - 2 ʫʯʘʩʪʢʦʚ ʧʨʦʬʠʣʷ ʧʦ ʚʩʝʤʫ ʦʯʘʛʫ ʩʚʦʨʘʯʠʚʘʥʠʶ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʳʝ ʛʘʙʘʨʠʪʳ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ. 

  

ʘ ʙ 

ʘ ï ʚʳʩʦʪʳ ʫʯʘʩʪʢʦʚ ʊɿ; ʙ ï ʰʠʨʠʥʳ ʫʯʘʩʪʢʦʚ ʊɿ  

ʈʠʩʫʥʦʢ 2.16 ï ɻʨʘʬʠʢʠ ʚʳʩʦʪ ʠ ʰʠʨʠʥ ʮʝʥʪʨʘʣʴʥʦʛʦ - 1 ʠ  

ʧʝʨʠʬʝʨʠʡʥʳʭ - 2 ʫʯʘʩʪʢʦʚ ʧʨʦʬʠʣʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦ ʢʣʝʪʷʤ ʬʦʨʤʦʚʦʯʥʦʛʦ  

ʩʪʘʥʘ ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 
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2.4 ɸʥʘʣʠʟ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʙʦʪʳ ʛʠʙʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ  

ʆʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʟʥʘʯʝʥʠʡ ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʢʨʦʤʦʢ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ, 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʊɿ ʧʦ ʚʩʝʤʫ ʦʯʘʛʫ ʩʚʦʨʘ-

ʯʠʚʘʥʠʷ [11,13,38,39]. ɺ ʨʷʜʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʢʨʠʪʝʨʠʠ ʢʘʯʝ-

ʩʪʚʝʥʥʦʛʦ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʬʦʨʤʦʚʢʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ: ʦʪʩʫʪʩʪʚʠʷ ʣʦʢʘʣʴ-

ʥʳʭ ʚʩʧʣʝʩʢʦʚ ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʬʦʨʤʦʚʦʯʥʳʤʠ ʢʣʝʪʷʤʠ; ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʩʥʠʞʝʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ. 

ʇʨʠ ʥʝʧʨʝʨʳʚʥʦʡ ʬʦʨʤʦʚʢʝ ʧʦʣʦʩʳ ʚ ʦʯʘʛʝ ʩʚʦʨʘʯʠʚʘʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʥʘ ʝʝ ʢʨʦʤ-

ʢʘʭ ʚʦʟʥʠʢʘʶʪ ʧʨʦʜʦʣʴʥʳʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʜʝʬʦʨʤʘʮʠʠ ʠ ʥʘʧʨʷʞʝʥʠʷ [11-13,35,39,40,41]. ʈʘʩ-

ʯʝʪ ʜʝʬʦʨʤʘʮʠʡ ʧʦ ʚʩʝʤʫ ʦʯʘʛʫ ʩʚʦʨʘʯʠʚʘʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʥʝʧʨʝʨʳʚʥʳʭ ʬʦʨʤʦʚʦʯʥʳʭ 

ʫʯʘʩʪʢʘʭ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʟʘʣʦʞʝʥ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʧʦʣʦʩʳ ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʚʦʣʦʢʥʘʭ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦ ʚʩʝʤ ʢʘʣʠʙʨʘʤ. 

ʅʘ ʨʠʩʫʥʢʝ 2.17 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʩʚʦʨʘʯʠʚʘʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʧʨʷʤʦʣʠʥʝʡ-

ʥʦʛʦ ʦʯʘʛʘ ʩʚʦʨʘʯʠʚʘʥʠʷ ʠ ʪʨʘʝʢʪʦʨʠʠ ʯʝʪʳʨʝʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚʦʣʦʢʦʥ ʧʦ ʰʠʨʠʥʝ ʧʦʣʦʩʳ 

[36,42]. ʀʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʚʦʣʦʢʥʘ 0, 1, 2, 3 ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʩʝʯʝʥʠʠ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦ-

ʞʝʥʠʷ ʧʦʣʦʩʳ Bʣ, ʢʦʪʦʨʘʷ ʬʦʨʤʫʝʪʩʷ ʚ ʢʣʝʪʠ (1.ʆʂ) ʥʘ ʨʘʜʠʫʩ Rʥi ʠ ʥʘ ʚʳʩʦʪʫ ʧʨʦʬʠʣʷ Hi. ɼʘ-

ʣʝʝ ʠʟ ʧʝʨʚʦʡ ʢʣʝʪʠ (1.ʆʂ), ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʭʝʤʝ, ʧʦʣʦʩʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʦ ʚʪʦʨʫʶ ʢʣʝʪʴ 

(2.ʆʂ) ʩ ʨʘʜʠʫʩʦʤ ʬʦʨʤʦʚʢʠ Rʥi+1 ʠ ʚʳʩʦʪʦʡ ʧʨʦʬʠʣʷ Hi.+1. ʇʦʩʣʝ ʬʦʨʤʦʚʢʠ ʧʦʣʦʩʳ ʚ ʧʝʨʚʦʡ 

ʢʣʝʪʠ, ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʚʦʣʦʢʥʘ ʟʘʡʤʫʪ ʥʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʙʫʜʫʪ 

ʠʤʝʪʴ ʟʥʘʯʝʥʠʷ 0, 1', 2', 3'. ʆʪʥʦʩʠʪʝʣʴʥʦ ʵʪʠʭ ʜʚʫʭ ʩʝʯʝʥʠʡ ʠ ʧʨʦʠʟʚʦʜʠʣʩʷ ʨʘʩʯʝʪ ʪʨʘʝʢʪʦʨʠʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚʦʣʦʢʦʥ. ɼʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʚʦʣʦʢʦʥ ʨʘʩʯʝʪ ʚʝʜʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʩ 

ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʧʦʣʦʞʝʥʠʷ ʥʫʣʝʚʦʛʦ ʚʦʣʦʢʥʘ. ɺʩʝ ʚʦʣʦʢʥʘ, ʢʨʦʤʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʦʣʦʢʥʘ ʩʦ-

ʚʝʨʰʘʶʪ ʚʠʥʪʦʚʦʝ ʜʚʠʞʝʥʠʝ. ʎʝʥʪʨʘʣʴʥʦʝ (ʥʫʣʝʚʦʝ) ʚʦʣʦʢʥʦ ʜʚʠʞʝʪʩʷ ʧʦ ʧʨʷʤʦʡ ʪʨʘʝʢʪʦʨʠʠ.  

 

ʈʠʩʫʥʦʢ 2.17 - ʉʭʝʤʘ ʢ ʨʘʩʯʝʪʫ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʪʨʫʙʥʦʡ  

ʟʘʛʦʪʦʚʢʠ 
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ʂʦʦʨʜʠʥʘʪʳ zi ʠ yi ʠ ʜʣʠʥʳ ʚʦʣʦʢʦʥ - l i ʧʦ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʪʦʯʢʘʤ (0,1,2,3): 

 ᾀ Ὑ̎ Ͻρ ὧέί
•

ς
ȟ (2.7) 

ώ
ὄ̌

ς
Ὑ̎ ϽίὭὲ

•

ς
ȟ (2.8) 

ώ
ὄ̌

ς
Ὑ̎ ϽίὭὲ

•

ς
Ὤȟ (2.9) 

  ὰ ὄ̌ ώ ᾀȟ (2.10) 

ʛʜʝ Rʥ ï ʨʘʜʠʫʩ ʢʘʣʠʙʨʘ; 

• ï ʫʛʦʣ ʢʘʣʠʙʨʘ; 

ɺʣ ï ʰʠʨʠʥʘ ʠʩʭʦʜʥʦʡ ʧʦʣʦʩʳ; 

h ï ʚʝʣʠʯʠʥʘ ʦʧʫʩʢʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʦʣʦʢʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʜʣʷ 

ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʦʯʘʛʘ ʩʚʦʨʘʯʠʚʘʥʠʷ h=0). 

ɿʥʘʯʝʥʠʷ ʧʨʦʜʦʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʚ ʪʦʯʢʘʭ 0, 1', 2', 3': 

‐
ὰ ὰ

ὰ
ẗρππϷȟ 

(2.11) 

‐
ὰ ὰ

ὰ
ẗρππϷȟ 

‐
ὰ ὰ

ὰ
ẗρππϷȟ 

‐
ὰ ὰ

ὰ
ẗρππϷȢ 

ʇʦʣʷ ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʜʣʷ ʢʘʞʜʦʡ ʢʘʣʠʙʨʦʚʢʠ ʧʦ ʜʣʠʥʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʥʘ 

ʫʯʘʩʪʢʝ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʠ ʧʦ ʰʠʨʠʥʝ ʬʦʨʤʫʝʤʦʡ ʟʘʛʦʪʦʚʢʠ, ʧʨʠ ʬʦʨʤʦʠʟʤʝʥʝʥʠʠ ʚ ʯʝʪʳ-

ʨʝʭ ʦʪʢʨʳʪʳʭ, ʪʨʝʭ ʟʘʢʨʳʪʳʭ ʠ ʯʝʪʳʨʝʭ ʵʜʞʝʨʥʳʭ ʢʣʝʪʷʭ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʯʘʛʘ ʩʚʦʨʘʯʠʚʘʥʠʷ. 

ʇʦʣʷ ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ ʧʦ ʪʨʝʤ ʩʭʝʤʘ 

ʩʚʦʨʘʯʠʚʘʥʠʷ (ʦʜʥʦʨʘʜʠʫʩʥʘʷ ʢʘʣʠʙʨʦʚʢʘ, ʜʚʫʭʨʘʜʠʫʩʥʳʝ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʠ ʧʝʨʝ-

ʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.18. 
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ʘ 

  
ʙ ʚ 

ʘ - ʦʜʥʦʨʘʜʠʫʩʥʘʷ ʢʘʣʠʙʨʦʚʢʘ; ʙ - ʜʚʫʭʨʘʜʠʫʩʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝ-

ʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ; ʚ - ʜʚʫʭʨʘʜʠʫʩʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. 

ʈʠʩʫʥʦʢ 2.18 ï ʇʦʣʷ ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ 

ʧʦ ʪʨʝʤ ʩʭʝʤʘʤ ʩʚʦʨʘʯʠʚʘʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʪʨʝʭ ʪʠʧʦʚ ʢʘʣʠʙʨʦʚʦʢ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʧʦʣʷ ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝʩʷ ʚʦʣʦʢʥʘʤʠ ʥʘ ʢʨʦʤʢʝ ʠ ʧʦ ʜʥʫ ʊɿ ʧʦʢʘ-

ʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʩʭʝʤʝ ʩʚʦʨʘʯʠʚʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʪʷʛʠʚʘʶʱʠʭ 

ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ ʢʨʦʤʢʝ ʚ ʧʝʨʚʦʡ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ (=0,37%) ʜʘʣʝʝ 

ʜʝʬʦʨʤʘʮʠʷ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʞʠʤʘʶʱʠʭ ʧʨʦʜʦʣʴʥʳʭ ʜʝ-

ʬʦʨʤʘʮʠʡ ʥʘʭʦʜʷʱʘʷʩʷ ʧʦ ʜʥʫ ʊɿ, ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʧʝʨʚʦʡ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ (=0,09%) ʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʫʯʘʩʪʢʘ ʦʪʢʨʳʪʳʭ ʢʘʣʠʙʨʦʚ ʠʟʤʝʥʷʝʪʩʷ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦ. 

ʇʨʠ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʩʭʝʤʝ ʩʚʦʨʘʯʠʚʘʥʠʷ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʤʘʢ-

ʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʬʦʨʤʦʚʦʯ-

ʥʦʡ ʢʣʝʪʠ (=0,52%) ʜʘʣʝʝ ʜʝʬʦʨʤʘʮʠʷ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʩʞʠʤʘʶʱʠʭ ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʥʘʭʦʜʷʱʘʷʩʷ ʧʦ ʜʥʫ ʊɿ, ʜʦʩʪʠʛʘʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʬʦʨʤʦ-

ʚʦʯʥʦʡ ʠ ʚʪʦʨʦʡ ʵʜʞʝʨʥʦʡ ʢʣʝʪʠ (=0,13%) ʜʘʣʝʝ ʜʝʬʦʨʤʘʮʠʷ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ. 

ʭʭe
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ʇʨʠ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʩʭʝʤʝ ʩʚʦʨʘʯʠʚʘʥʠʷ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʬʦʨʤʦ-

ʚʦʯʥʦʡ ʢʣʝʪʠ (=0,38%) ʜʘʣʝʝ ʜʝʬʦʨʤʘʮʠʷ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʩʞʠʤʘʶʱʠʭ ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʧʦ ʜʥʫ ʊɿ, ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʯʝʪʚʝʨʪʦʡ ʵʜʞʝʨʥʦʡ ʢʣʝʪʠ  

( =0,15%). 

ɺ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʢʘʣʠʙʨʘʭ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʧʨʦ-

ʜʦʣʴʥʳʝ ʚʦʣʦʢʥʘ ʜʝʬʦʨʤʠʨʫʶʪʩʷ. ʂʘʣʠʙʨʦʚʢʦʡ ʧʨʦʬʠʣʷ ʚʘʣʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʚʦʟʤʦʞʥʦ, 

ʜʦʙʠʪʴʩʷ ʤʠʥʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʵʪʠʭ ʚʦʣʦʢʦʥ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʨʫʙ-

ʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ, ʥʝ ʜʦʧʫʩʪʠʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʬʨʦʚ ʠ ʩʥʠʟʠʪʴ ʜʦ ʤʠ-

ʥʠʤʫʤʘ ʨʘʙʦʪʳ ʜʝʬʦʨʤʘʮʠʠ [9,43-48]. 

ʈʘʙʦʪʫ ʜʝʬʦʨʤʘʮʠʠ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 

50ʭ1,5 ʧʦ ʢʣʝʪʷʤ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʜʣʷ ʪʨʝʭ ʢʘʣʠʙʨʦʚʦʢ ʨʘʩʩʯʠʪʘʥʥʳʭ ʨʘʥʝʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʫʛʣʘʤʠ ʩʚʦʨʘʯʠʚʘʥʠʷ ʊɿ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʝʤ ʦʙʨʘʟʦʤ.  

ʈʘʙʦʪʘ ʜʝʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʊɿ. 

 ὃ̄ ὠ̓ Ͻ̈ὃ̔ ,̅ (2.12) 

ʛʜʝ ὃ̄ - ʨʘʙʦʪʘ ʛʠʙʘ ʣʠʩʪʘ, ɼʞ; 

ὠ̓  ̈- ʦʙʲʸʤ ʠʟʦʛʥʫʪʦʡ ʯʘʩʪʠ ʣʠʩʪʘ, ʤ3; 

ὃ̔  ̅- ʫʜʝʣʴʥʘʷ ʨʘʙʦʪʘ ʠʟʛʠʙʘ ʣʠʩʪʘ, ʅ/ʤ2. 

 

ʆʙʲʸʤ ʩʬʦʨʤʦʚʘʥʥʦʡ ʯʘʩʪʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ: 

ὠ̓̈ πȟυϽὒ̍ Ͻ̋Ὓ̓ϽὙ̎ Ͻ• Ὑ̎ Ͻ• , (2.13) 

ʛʜʝ  ὒ̍  ̋- ʜʣʠʥʘ ʠʟʦʛʥʫʪʦʡ ʯʘʩʪʠ ʊɿ ʤʝʞʜʫ ʢʣʝʪʷʤʠ, ʤʤ; 

Ὓ̓ - ʪʦʣʱʠʥʘ ʊɿ, ʤʤ; 

Ὑ̎  - ʥʘʨʫʞʥʳʡ ʨʘʜʠʫʩ ʊɿ ʚ ʢʣʝʪʠ, ʤʤ; 

Ὑ̎  - ʥʘʨʫʞʥʳʡ ʨʘʜʠʫʩ ʊɿ ʚ ʧʨʝʜʳʜʫʱʝʡ ʢʣʝʪʠ, ʤʤ; 

• - ʫʛʦʣ ʬʦʨʤʦʚʢʠ ʊɿ ʚ ʢʣʝʪʠ, ʨʘʜ; 

•  - ʫʛʦʣ ʬʦʨʤʦʚʢʠ ʊɿ ʚ ʧʨʝʜʳʜʫʱʝʡ ʢʣʝʪʠ, ʨʘʜ 

 

ʋʜʝʣʴʥʘʷ ʨʘʙʦʪʘ ʜʝʬʦʨʤʘʮʠʠ ʛʠʙʘ ʚ ʢʣʝʪʠ:  

ὃ̔ ̅ πȟυϽ„̓Ͻ‐̓ „̓Ͻ‐  ‐̓ Ͻ̃ȟ (2.14) 

ʛʜʝ „̓ ï ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ, ʤʇʘ; 

‐̓ ï ʜʝʬʦʨʤʘʮʠʷ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ; 

‐ ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ; 

 ̃ï ʤʦʜʫʣʴ ʫʧʨʦʯʥʝʥʠʷ, ʤʇʘ; 

ʭʭe
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ʉʫʤʤʘʨʥʘʷ ʨʘʙʦʪʘ ʜʝʬʦʨʤʘʮʠʠ ʛʠʙʘ ʧʦ ʚʩʝʤʫ ʦʯʘʛʫ ʩʚʦʨʘʯʠʚʘʥʠʷ: 

ὃВ ὃȢ (2.15) 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʙʦʪʳ ʜʝʬʦʨʤʘʮʠʠ ʛʠʙʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦ ʢʣʝ-

ʪʷʤ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʠ ʩʫʤʤʘʨʥʦʡ ʨʘʙʦʪʳ ʚʩʝʛʦ ʦʯʘʛʘ ʩʚʦʨʘʯʠʚʘʥʠʷ ʧʦ ʪʨʝʤ ʪʠʧʘʤ ʩʚʦʨʘʯʠ-

ʚʘʥʠʷ (ʦʜʥʦʨʘʜʠʫʩʥʘʷ ʢʘʣʠʙʨʦʚʢʘ, ʜʚʫʭʨʘʜʠʫʩʥʳʝ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʠ ʧʝʨʝʤʝʥʥʳʤʠ 

ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.19. 

 

ʘ 

  
ʙ ʚ 

ʘ ï ʜʣʷ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ; ʙ - ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝ-

ʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ; ʚ ï ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ  

ʫʯʘʩʪʢʘʤʠ 

ʈʠʩʫʥʦʢ 2.19 ï ʈʘʙʦʪʘ ʜʝʬʦʨʤʘʮʠʠ ʛʠʙʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦ ʢʣʝʪʷʤ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʠ 

ʩʫʤʤʘʨʥʘʷ ʨʘʙʦʪʘ ʚʩʝʛʦ ʦʯʘʛʘ ʩʚʦʨʘʯʠʚʘʥʠʷ ʧʦ ʪʨʝʤ ʩʭʝʤʘʤ ʩʚʦʨʘʯʠʚʘʥʠʷ 

ɻʨʘʬʠʢ ʨʘʙʦʪʳ ʜʝʬʦʨʤʘʮʠʠ ʛʠʙʘ ʬʦʨʤʫʝʤʦʡ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙ-

ʨʦʚʢʦʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʘʙʦʪʘ ʛʠʙʘ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʧʝʨʚʦʡ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ (Ai 

= 292 ɼʞ), ʘ ʩʫʤʤʘʨʥʘʷ ʨʘʙʦʪʘ ʜʝʬʦʨʤʘʮʠʠ ʚ ʦʯʘʛʝ ʩʚʦʨʘʯʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ (ὃВ = 2467,7 ɼʞ). 

ʇʨʠ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʨʘʙʦʪʳ ʜʝʬʦʨʤʘʮʠʠ ʛʠʙʘ ʜʦʩʪʠʛʘʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ (Ai = 401 ɼʞ), ʘ ʩʫʤ-

ʤʘʨʥʘʷ ʨʘʙʦʪʘ ʜʝʬʦʨʤʘʮʠʠ ʚ ʦʯʘʛʝ ʩʚʦʨʘʯʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ (ὃВ = 2540,9 ɼʞ). ʇʨʠ ʜʚʫʭʨʘʜʠ-
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ʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʙʦʪʳ 

ʜʝʬʦʨʤʘʮʠʠ ʛʠʙʘ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʧʝʨʚʦʡ ʵʜʞʝʨʥʦʡ ʢʣʝʪʠ (Ai = 267 ɼʞ), ʘ ʩʫʤʤʘʨʥʘʷ ʨʘʙʦʪʘ ʜʝ-

ʬʦʨʤʘʮʠʠ ʚ ʦʯʘʛʝ ʩʚʦʨʘʯʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ (ὃВ = 2293,8 ɼʞ).  

ɺʩʝ ʪʨʠ ʢʘʣʠʙʨʦʚʢʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶ ʨʘʚʥʦʤʝʨʥʦʤʫ ʤʠʥʠʤʫʤʫ ʨʘʙʦʪʳ ʜʝʬʦʨʤʘʮʠʠ ʛʠʙʘ 

ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʦʪ ʢʣʝʪʠ ʢ ʢʣʝʪʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ [43,47]. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʛʠʙʘ ʊɿ ʦʪ ʢʣʝʪʠ ʢ ʢʣʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟ-

ʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʢʘʣʠʙʨʦʚʦʢ ʧʫʪʝʤ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʚʝʣʠʯʠʥ ʫʛʣʦʚ ʩʚʦʨʘʯʠʚʘʥʠʷ ʊɿ. ʋʛʣʳ 

ʩʚʦʨʘʯʠʚʘʥʠʷ ʧʦʜʙʠʨʘʣʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʘ ʫʯʘʩʪʢʝ ʦʪʢʨʳʪʳʭ ʢʣʝʪʝʡ ʨʘʙʦʪʘ ʜʝʬʦʨʤʘ-

ʮʠʠ ʛʠʙʘ ʫʤʝʥʴʰʘʣʘʩʴ ʨʘʚʥʦʤʝʨʥʦ. 

ʅʘ ʨʠʩʫʥʢʝ 2.20 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ ʫʛʣʳ ʩʚʦʨʘʯʠʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʤʠʥʠʤʠ-

ʟʘʮʠʠ ʨʘʙʦʪʳ ʜʝʬʦʨʤʘʮʠʠ ʛʠʙʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʯʘʛʘ ʩʚʦʨʘʯʠ-

ʚʘʥʠʷ ʜʣʷ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʩʭʝʤʳ ʩʚʦʨʘʯʠʚʘʥʠʷ. 

  
ʘ ʙ 

 
 

ʚ ʛ 

ʘ ï ʫʛʣʳ ʩʚʦʨʘʯʠʚʘʥʠʷ ʊɿ; ʙ ï ʨʘʙʦʪʘ ʛʠʙʘ ʊɿ ʧʦ ʢʣʝʪʷʤ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʠ ʩʫʤʤʘʨʥʘʷ ʨʘʙʦ-

ʪʘ ʚʩʝʛʦ ʦʯʘʛʘ ʩʚʦʨʘʯʠʚʘʥʠʷ; ʚ ï ʚʳʩʦʪʘ ʊɿ; ʛ ï ʰʠʨʠʥʘ ʊɿ  

ʈʠʩʫʥʦʢ 2.20 ï ʉʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ 

Dʪ ʭ Sʪ = 50ʭ1,5 ʩ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʩʭʝʤʦʡ ʩʚʦʨʘʯʠʚʘʥʠʷ 
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ʅʘ ʨʠʩʫʥʢʝ 2.21 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ ʫʛʣʳ ʩʚʦʨʘʯʠʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʤʠʥʠʤʠ-

ʟʘʮʠʠ ʨʘʙʦʪʳ ʜʝʬʦʨʤʘʮʠʠ ʛʠʙʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʯʘʛʘ ʩʚʦʨʘʯʠ-

ʚʘʥʠʷ ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʩʭʝʤʳ ʩʚʦʨʘʯʠʚʘʥʠʷ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. 

 

  

ʘ ʙ 

  
ʚ ʛ 

ʘ ï ʫʛʣʳ ʩʚʦʨʘʯʠʚʘʥʠʷ ʊɿ; ʙ ï ʨʘʙʦʪʘ ʛʠʙʘ ʊɿ ʧʦ ʢʣʝʪʷʤ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʠ ʩʫʤʤʘʨʥʘʷ ʨʘʙʦ-

ʪʘ ʚʩʝʛʦ ʦʯʘʛʘ ʩʚʦʨʘʯʠʚʘʥʠʷ; ʚ ï ʚʳʩʦʪʘ ʊɿ; ʛ ï ʰʠʨʠʥʘ ʊɿ  

ʈʠʩʫʥʦʢ 2.21 ï ʉʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʪʨʫʙʳ ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ 

Sʪ = 50ʭ1,5 ʩ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʩʭʝʤʦʡ ʩʚʦʨʘʯʠʚʘʥʠʷ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ  

ʫʯʘʩʪʢʘʤʠ 

ʅʘ ʨʠʩʫʥʢʝ 2.22 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ ʫʛʣʳ ʩʚʦʨʘʯʠʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʤʠʥʠʤʠ-

ʟʘʮʠʠ ʨʘʙʦʪʳ ʜʝʬʦʨʤʘʮʠʠ ʛʠʙʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʯʘʛʘ ʩʚʦʨʘʯʠ-

ʚʘʥʠʷ ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʩʭʝʤʳ ʩʚʦʨʘʯʠʚʘʥʠʷ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. 

  

ʘ ʙ 
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ʚ ʛ 

ʘ ï ʫʛʣʳ ʩʚʦʨʘʯʠʚʘʥʠʷ ʊɿ; ʙ ï ʨʘʙʦʪʘ ʛʠʙʘ ʊɿ ʧʦ ʢʣʝʪʷʤ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʠ ʩʫʤʤʘʨʥʘʷ ʨʘʙʦ-

ʪʘ ʚʩʝʛʦ ʦʯʘʛʘ ʩʚʦʨʘʯʠʚʘʥʠʷ; ʚ ï ʚʳʩʦʪʘ ʊɿ; ʛ ï ʰʠʨʠʥʘ ʊɿ  

ʈʠʩʫʥʦʢ 2.22 ï ʉʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʪʨʫʙʳ  

ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʩ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʩʭʝʤʦʡ ʩʚʦʨʘʯʠʚʘʥʠʷ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝ-

ʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 

ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʨʘʙʦʪʳ ʜʝʬʦʨʤʘʮʠʠ ʛʠʙʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʪʨʝʭ ʢʘ-

ʣʠʙʨʦʚʦʢ ʜʦ ʠ ʧʦʩʣʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʫʛʣʦʚ ʩʚʦʨʘʯʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ ï 2.23. 

  
ʘ ʙ 

ʘ ï ʜʦ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʫʛʣʦʚ ʩʚʦʨʘʯʠʚʘʥʠʷ ʊɿ; ʙ ï ʧʦʩʣʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʫʛʣʦʚ ʩʚʦʨʘʯʠʚʘʥʠʷ ʊɿ 

ʈʠʩʫʥʦʢ 2.23 ï ʈʘʙʦʪʘ ʜʝʬʦʨʤʘʮʠʠ ʛʠʙʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʪʨʫʙʳ  

ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʜʣʷ ʪʨʝʭ ʪʠʧʦʚ ʢʘʣʠʙʨʦʚʦʢ: 1ï ʦʜʥʦʨʘʜʠʫʩʥʘʷ ʢʘʣʠʙʨʦʚʢʘ; 2ï 

ʜʚʫʭʨʘʜʠʫʩʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ; 3ï ʜʚʫʭʨʘʜʠʫʩʥʘʷ ʢʘ-

ʣʠʙʨʦʚʢʘ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 

ɸʥʘʣʠʟ ʩʨʘʚʥʝʥʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ. 

ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ ʪʨʝʤ ʪʠʧʘʤ ʢʘʣʠʙʨʦʚʦʢ 

ʜʦ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʫʛʣʦʚ ʩʚʦʨʘʯʠʚʘʥʠʷ ʨʠʩʫʥʦʢ ï 2.24ʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʝ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝ-

ʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʚʦ ʚʪʦʨʦʡ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ, ʚ ʵʪʦʡ ʞʝ ʢʣʝʪʠ ʧʨʠ ʦʜʥʦʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙ-

ʨʦʚʢʝ ʠ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʝ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘ ʚʝʣʠʯʠʥʳ ʧʨʦ-

ʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʤʝʥʴʰʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 17,94 % ʠ 24,41 %. ɺʦ ʚʩʝʭ ʪʨʝʭ ʢʘʣʠʙʨʦʚʦʢ 

ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥ ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʧʦ ʜʣʠʥʝ ʦʯʘʛʘ ʩʚʦʨʘʯʠʚʘʥʠʷ ʥʝ ʨʘʚʥʦ-
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ʤʝʨʥʳʡ ʠ ʨʘʟʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʚ ʪʨʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʪʦʷʱʠʭ ʢʣʝʪʝʡ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 

1,6 ʜʦ 2,2 ʨʘʟʘ.   

ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ ʪʨʝʤ ʪʠʧʘʤ ʢʘʣʠʙʨʦʚʦʢ 

ʧʦʩʣʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʫʛʣʦʚ ʩʚʦʨʘʯʠʚʘʥʠʷ ʨʠʩʫʥʦʢ ï 2.24ʙ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʢʘʣʠʙʨʦ-

ʚʦʢ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʚʦʡ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ 

ʠ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʧʦ ʜʣʠʥʝ ʦʯʘʛʘ ʩʚʦʨʘʯʠʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʚʥʦʤʝʨʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ 

ʦʪ ʥʘʯʘʣʘ ʬʦʨʤʦʚʢʠ ʜʦ ʧʦʣʥʦʛʦ ʩʭʦʞʜʝʥʠʷ ʢʨʦʤʦʢ ʚ ʩʚʘʨʦʯʥʦʤ ʫʟʣʝ. 

  
ʘ ʙ 

ʘ ï ʜʦ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʫʛʣʦʚ ʩʚʦʨʘʯʠʚʘʥʠʷ ʊɿ; ʙ ï ʧʦʩʣʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʫʛʣʦʚ ʩʚʦʨʘʯʠʚʘʥʠʷ ʊɿ 

ʈʠʩʫʥʦʢ 2.24 ï ɼʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʪʨʫʙʳ  

ʪʠʧʦʨʘʟʤʝʨʘ Dʪ ʭ Sʪ = 50ʭ1,5 ʤʤ ʜʣʷ ʪʨʝʭ ʪʠʧʦʚ ʢʘʣʠʙʨʦʚʦʢ: 1ï ʦʜʥʦʨʘʜʠʫʩʥʘʷ ʢʘʣʠʙʨʦʚʢʘ; 2ï 

ʜʚʫʭʨʘʜʠʫʩʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ; 3ï ʜʚʫʭʨʘʜʠʫʩʥʘʷ ʢʘ-

ʣʠʙʨʦʚʢʘ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 

1 

2 

3 

1 
3 
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2.5 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 

ɸʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʪʠʧʦʚ 

ʢʘʣʠʙʨʦʚʦʢ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʨʘʚʥʦʤʝʨ-

ʥʦʤʫ ʜʝʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘ ʫʯʘʩʪʢʝ ʦʪʢʨʳʪʳʭ ʢʘʣʠʙʨʦʚ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʜʣʷ ʦʜʥʦʨʘ-

ʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1.ʆʂ (‐  = 0,37%);  ʜʣʷ ʜʚʫʭʨʘʜʠʫʩʥʳʭ ʢʘʣʠʙʨʦʚʦʢ  ʩ ʧʦ-

ʩʪʦʷʥʥʳʤʠ ʠ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʯʘʩʪʢʘʤʠ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  ʚ 2.ʆʂ  (‐ = 0,52%) ʠ 

1.ʕʂ (‐ = 0,43%).  

ʇʦʩʣʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ (ʫʤʝʥʴʰʝʥʠʝ) ʫʛʣʦʚ ʩʚʦʨʘʯʠʚʘʥʠʷ ʊɿ, ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʦʙʨʘ-

ʟʦʚʘʥʠʷ ʊɿ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʦʯʘʛʘ ʩʚʦʨʘʯʠʚʘʥʠʷ ʊɿ ʧʨʦʜʦʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʚʥʦʤʝʨʥʦʤʫ ʠʟʤʝʥʝʥʠʶ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʜʝʬʦʨʤʘʮʠʡ ʜʣʷ ʚʩʝʭ ʪʨʝʭ 

ʢʘʣʠʙʨʦʚʦʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1.ʆʂ ʠ ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʜʦ 7%. ʊʘʢ ʞʝ ʨʘʙʦʪʘ ʜʝ-

ʬʦʨʤʘʮʠʠ ʛʠʙʘ ʊɿ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʚʥʦʤʝʨʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʦʪ ʥʘʯʘʣʘ ʬʦʨʤʦʚʢʠ ʜʦ ʩʚʘʨʦʯʥʦ-

ʛʦ ʫʟʣʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʪʦʡʯʠʚʦʤʫ ʬʦʨʤʦʠʟʤʝʥʝʥʠʶ ʊɿ. ʅʘʠʤʝʥʴʰʘʷ ʩʫʤʤʘʨʥʘʷ ʨʘʙʦʪʘ 

ʜʝʬʦʨʤʘʮʠʠ ʛʠʙʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʚʫʭʨʘʜʠʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ 

ʫʯʘʩʪʢʘʤʠ ʠ ʨʘʚʥʘ ὃВ 2161,9 ɼʞ. 
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ɻʣʘʚʘ 3 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʢʦʥʪʘʢʪʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ 

3.1 ʆʧʠʩʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʊʕʉɸ 30 - 50 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʥʘʜʝʞʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʆʄɼ 

ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʝ ʬʠʟʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʨʝʘʣʴʥʦʤ ʤʝʪʘʣʣʝ. ʆʛʨʘʥʠʯʝʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʘʥʳ ʪʦʣʴʢʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦ-

ʛʦ ʧʨʦʮʝʩʩʘ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʚ ʫʩʣʦʚʠʷʭ ʥʘʫʯʥʦï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ 

ʢʘʬʝʜʨʳ ʆʄɼ ʅʀʊʋ çʄʀʉʠʉè ʩʦʟʜʘʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʤʧʣʝʢʩ ʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʦʚʢʠ ʵʣʝʢʪʨʦʩʚʘʨʥʳʭ ʧʨʷʤʦʰʦʚʥʳʭ ʪʨʫʙ. ʂʦʤ-

ʧʣʝʢʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʣʘʙʦʨʘʪʦʨʥʳʡ ʬʦʨʤʦʚʦʯʥʳʡ ʩʪʘʥ ʊʕʉɸ 30ï50 ʠ ʧʨʦʬʠʣʝʛʠʙʦʯʥʫʶ 

ʫʩʪʘʥʦʚʢʫ ʬʠʨʤʳ Profilbiegetechnik AG (ʐʚʝʡʮʘʨʠʷ), ʧʦʟʚʦʣʷʶʱʠʝ ʤʦʜʝʣʠʨʦʚʘʪʴ ʥʝʧʨʝʨʳʚʥʳʝ 

[49,50] ʠ ʜʠʩʢʨʝʪʥʳʝ ʧʨʦʮʝʩʩʳ ʬʦʨʤʦʚʢʠ ʵʣʝʢʪʨʦʩʚʘʨʥʳʭ ʪʨʫʙ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʝʧʨʝʨʳʚʥʦʡ ʬʦʨʤʦʚʢʠ ʪʨʫʙ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ [51-57] ʠ ʬʠʟʠʯʝʩʢʦʝ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʝ ʥʘ ʜʝʡʩʪʚʫʶʱʝʤ ʦʙʦʨʫʜʦʚʘʥʠʠ [49,50,58,59]. ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩ-

ʩʘ ʥʝʧʨʝʨʳʚʥʦʡ ʬʦʨʤʦʚʢʠ ʵʣʝʢʪʨʦʩʚʘʨʥʳʭ ʪʨʫʙ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪ-

ʨʳ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʜʝʬʦʨʤʠʨʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠ.̫ ʊʝʭʥʠʯʝ-

ʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʨʝʙʫʶʪ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘ ʨʝʘʣʴʥʦʤ ʤʝʪʘʣʣʝ.  

ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʨʢʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʘʬʝʜʨʝ ʆʄɼ 

çʄʀʉʠʉè ʨʘʟʨʘʙʦʪʘʥ ʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʬʦʨʤʦʚʦʯʥʳʡ ʩʪʘʥ ʊʕʉɸ 30ï50 [50] ï 

ʨʠʩʫʥʦʢ 3.1. 

 
ʘ 
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ʙ ʚ 

ʘ ï ʦʙʱʠʡ ʚʠʜ; ʙ ï ʫʯʘʩʪʦʢ ʦʪʢʨʳʪʳʭ ʢʣʝʪʝʡ; ʚ ï ʫʯʘʩʪʦʢ ʟʘʢʨʳʪʳʭ ʢʣʝʪʝʡ 

ʈʠʩʫʥʦʢ 3.1 ï ʃʘʙʦʨʘʪʦʨʥʳʡ ʬʦʨʤʦʚʦʯʥʳʡ ʩʪʘʥ ʊʕʉɸ 30ï50  

ʃʘʙʦʨʘʪʦʨʥʦʡ ʬʦʨʤʦʚʦʯʥʳʡ ʩʪʘʥ ʊʕʉɸ 30ï50 ʩʦʩʪʦʠʪ ʠʟ ʚʭʦʜʥʦʛʦ ʩʪʦʣʘ, ʛʜʝ ʫʩʪʘʥʘʚ-

ʣʠʚʘʝʪʩʷ ʠʩʭʦʜʥʘʷ ʧʦʣʦʩʘ, ʜʘʣʝʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʬʦʨʤʦʚʢʠ ʥʘ ʩʪʘʥʠʥʝ ʟʘʢʨʝʧʣʝʥʳ ʬʦʨʤʦʚʦʯ-

ʥʳʝ ʢʣʝʪʠ, ʢʣʝʪʠ ʩʦʩʪʦʷʪ ʠʟ ʥʠʞʥʠʭ ʠ ʚʝʨʭʥʠʭ ʚʘʣʢʦʚʳʭ ʫʟʣʦʚ. ʂʣʝʪʠ, ʚʦʟʤʦʞʥʦ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʧʦ ʜʣʠʥʝ ʩʪʘʥʠʥʳ ʥʘ ʨʘʟʣʠʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʩ ʰʘʛʦʤ ʨʘʚʥʳʤ 150 ʤʤ. ʅʘʩʪʨʦʡʢʘ ʢʘʣʠʙʨʦʚ ʢʣʝ-

ʪʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝʤ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʚʘʣʢʦʚʳʭ ʫʟʣʦʚ ʩ ʧʦʤʦʱʴʶ ʰʘʛʦʚʳʭ ʜʚʠ-

ʛʘʪʝʣʝʡ ʠ ʥʠʞʥʠʭ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʚʠʥʪʦʚ. ɼʣʠʥʘ ʩʪʘʥʠʥʳ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʦ 20 ʨʘʙʦ-

ʯʠʭ ʢʣʝʪʝʡ. ɺ ʬʦʨʤʦʚʦʯʥʳʭ ʢʣʝʪʷʭ ʫʩʪʘʥʦʚʣʝʥʳ ʪʝʥʟʦʜʘʪʯʠʢʠ, ʫʩʠʣʠʝ ʬʦʨʤʦʚʢʠ ʚʳʚʦʜʠʪʩʷ ʥʘ 

ʵʢʨʘʥ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺʘʣʢʦʚʳʝ ʫʟʣʳ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʠʟ ʚʘʣʘ, ʧʦʜʫʰʝʢ, ʧʦʜʰʠʧ-

ʥʠʢʦʚ, ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʚʪʫʣʦʢ ʠ ʚʘʣʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪ ʢʘʣʠʙʨʳ. ʂʘʣʠʙʨʳ 

ʜʝʣʷʪʩʷ ʥʘ ʦʪʢʨʳʪʳʡ ʠ ʟʘʢʨʳʪʳʡ ʫʯʘʩʪʢʠ ʢʘʣʠʙʨʦʚ. ʅʘ ʫʯʘʩʪʢʝ ʦʪʢʨʳʪʳʭ ʢʘʣʠʙʨʦʚ ʧʦʣʦʩʘ ʚ 

ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʚʢʠ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʚ ʯʝʪʳʨʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʣʝʪʷʭ. ʅʘ 

ʫʯʘʩʪʢʝ ʟʘʢʨʳʪʳʭ ʢʘʣʠʙʨʦʚ c ʨʘʟʨʝʟʥʳʤʠ ʰʘʡʙʘʤʠ ʥʘ ʚʝʨʭʥʠʭ ʚʘʣʢʘʭ ʧʦʣʦʩʘ ʬʦʨʤʫʝʪʩʷ ʚ ʪʨʝʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʣʝʪʷʭ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʩʧʨʫʞʠʥʠʚʘʥʠʷ ʧʦʣʦʩʳ ʧʦʩʣʝ 

ʢʘʞʜʦʡ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ ʨʘʩʧʦʣʦʞʝʥʘ ʵʜʞʝʨʥʘʷ ʢʣʝʪʴ. ʌʦʨʤʦʚʢʘ ʧʦʣʦʩʳ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ 

ʧʦ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʠ ʥʠʩʧʘʜʘʶʱʝʡ ʪʨʘʝʢʪʦʨʠʷʤ. 

ʅʘʩʪʨʦʡʢʘ ʢʘʣʠʙʨʦʚ ʢʣʝʪʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝʤ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʚʘʣʢʦʚʳʭ 

ʫʟʣʦʚ ʩ ʧʦʤʦʱʴʶ ʰʘʛʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʥʠʞʥʠʭ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʚʠʥʪʦʚ.  
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ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʊʕʉɸ 30ï50 ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.1. 

ʊʘʙʣʠʮʘ 3.1 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ  

ʊʕʉɸ 30ï50 

ˉ ʧ/ʧ ʅʘʟʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ɼʘʥʥʳʝ ʧʘʨʘʤʝʪʨʘ 

1 ɼʠʘʤʝʪʨ ʪʨʫʙ ʠ, ʤʤ 30ï50 

2 ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ, ʤʤ 0,5ï3,5 

3 ʉʢʦʨʦʩʪʴ ʬʦʨʤʦʚʢʠ (ʢʘʣʠʙʨʦʚʢʠ), ʤ/ʤʠʥ 0,5ï23 

4 ʏʠʩʣʦ ʢʣʝʪʝʡ: 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ (ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ) 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ (ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ) 

ʚʝʨʪʠʢʘʣʴʥʳʝ (ʵʜʞʝʨʥʳʝ) 

 

4 

3 

4 

5 ʊʠʧ ʧʨʠʚʦʜʘ 

ʄʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, ʢɺʪ 

ʛʨʫʧʧʦʚʦʡ (ʮʝʧʥʦʡ) 

 

6 ʄʝʞʢʣʝʪʝʚʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʤʤ ʦʪ 150 

7 ʉʭʝʤʘ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʦʜʥʦʨʘʜʠʫʩʥʘʷ   

ʃʘʙʦʨʘʪʦʨʥʳʡ ʬʦʨʤʦʚʦʯʥʳʡ ʩʪʘʥ ʊʕʉɸ 30ï50 ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʢʘʢ ʪʠʧʦʚʳʝ, ʪʘʢ ʠ 

ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʢʦʤʧʦʥʦʚʢʠ ʢʣʝʪʝʡ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʟʘʜʘʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʨʘʙʦʯʠʭ ʢʣʝ-

ʪʝʡ ʥʘ ʩʪʘʥʠʥʝ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʥʪʠʨʫʶʪʩʷ ʩʢʦʤʧʦʥʦʚʘʥʥʳʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʢʣʝʪʠ. ʉʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʢʣʝʪʝʡ ʩʪʘʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʨʘʟʥʳʤʠ 

ʢʦʤʧʣʝʢʪʘʤʠ ʩʤʝʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʦʚʢʠ, ʢʘʣʠʙʨʦʚʢʠ, ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʠ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʩʚʘʨʥʳʭ ʪʨʫʙ. 

ʊʝʥʟʦʤʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ.  

ʊʝʥʟʦʤʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʠʷ ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʬʦʨ-

ʤʦʚʢʠ ʊɿ ʚ ʢʣʝʪʷʭ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ. ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʟʘʤʝʨʘ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ: ʢʦʥʪʫʨʥʳʡ ʰʘʙʣʦʥ ʜʣʷ ʟʘʤʝʨʘ ʧʨʦʬʠʣʷ ʠ ʠʟʛʦʪʦʚʣʝʥʥʘʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʩʥʘʩʪʢʘ ʜʣʷ ʟʘʤʝʨʘ ʫʛʣʦʚ ʢʦʥʪʘʢʪ ʊɿ ʩ ʨʝʙʦʨʜʘʤʠ ʚʘʣʢʦʚ.  

ɺ ʬʦʨʤʦʚʦʯʥʳʭ ʢʣʝʪʷʭ ʫʩʪʘʥʦʚʣʝʥʳ ʪʝʥʟʦʜʘʪʯʠʢʠ, ʫʩʠʣʠʝ ʬʦʨʤʦʚʢʠ ʚʳʚʦʜʠʪʩʷ ʥʘ ʵʢʨʘʥ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 
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ʅʘ ʨʠʩʫʥʢʝ 3.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʰʘʛʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʪʝʥʟʦʜʘʪʯʠʢʦʚ ʚ ʬʦʨ-

ʤʦʚʦʯʥʦʡ ʢʣʝʪʠ.  

 

 

ʈʠʩʫʥʦʢ 3.2 ï ʐʘʛʦʚʳʝ ʜʚʠʛʘʪʝʣʠ (1) ʠ ʪʝʥʟʦʜʘʪʯʠʢʠ (2) ʚ ʬʦʨʤʦʚʦʯʥʦʡ  

ʢʣʝʪʠ ʊʕʉɸ 30-50 

ʇʝʨʝʤʝʱʝʥʠʝ ʚʝʨʭʥʠʭ ʚʘʣʢʦʚʳʭ ʫʟʣʦʚ ʧʦ ʚʝʨʪʠʢʘʣʴʥʳʤ ʥʘʧʨʘʚʣʷʶʱʠʤ ʬʦʨʤʦʚʦʯʥʦʡ 

ʢʣʝʪʠ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʧʘʨʳ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʘʞʠʤʥʦʛʦ ʚʠʥʪʘ ʠ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʛʦ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ. ʊʘʢʘʷ ʧʘʨʘ ʩʦʝʜʠʥʝʥʠ ̫ʫʩʪʘʥʦʚʣʝʥʘ ʩ ʣʝʚʦʡ ʠ ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥ 

ʬʦʨʤʦʚʦʯʥʳʭ ʢʣʝʪʝʡ. ʐʘʛʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʩʥʘʙʞʝʥʳ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʩʪʘ-

ʥʘʚʣʠʚʘʪʴ ʟʥʘʯʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʚʝʨʭʥʝʛʦ ʚʘʣʢʦʚʦʛʦ ʫʟʣʘ ʩ ʰʘʛʦʤ ʦʪ 0,1 ʤʤ. 

ɺʘʣ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩʦʝʜʠʥʸʥ ʩ ʥʘʞʠʤʥʳʤ ʚʠʥʪʦʤ ʯʝʨʝʟ ʙʝʟʣʶʬʪʦʚʫʶ ʤʫʬʪʫ ʩ ʢʦʤʧʝʥʩʠ-

ʨʫʶʱʝʡ ʧʨʦʢʣʘʜʢʦʡ ʠʟ ʵʣʘʩʪʦʤʝʨʘ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʫʩʠʣʠʷ ʬʦʨʤʦʚʢʠ ʧʦʜ ʧʦʜʫʰʢʘʤʠ ʥʠʞʥʠʭ ʚʘʣʢʦʚʳʭ ʫʟʣʦʚ ʫʩʪʘʥʦʚʣʝʥʳ 

ʪʝʥʟʦʜʘʪʯʠʢʠ ʩʞʘʪʠʷ ʤʝʤʙʨʘʥʥʦʛʦ ʪʠʧʘ ʄ50 ï ʨʠʩʫʥʦʢ 3.3. ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ ʥʘʛʨʫʟʦʢ ʦʪ 5 

ʜʦ 5000 ʢʛ. ʅʘ ʪʝʥʟʦʜʘʪʯʠʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʠʣʦʧʝʨʝʜʘʶʱʠʝ ʦʧʦʨ,r ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʚʦʩʧʨʠʥʠʤʘ-

ʝʪʩʷ ʫʩʠʣʠʝ ʬʦʨʤʦʚʢʠ.  

        

ʈʠʩʫʥʦʢ 3.3 ï ʊʝʥʟʦʜʘʪʯʠʢ ʩʞʘʪʠʷ ʤʝʤʙʨʘʥʥʦʛʦ ʪʠʧʘ ʄ50 

1 

2 
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ʉʭʝʤʘ ʧʨʦʛʨʘʤʤʥʦ ï ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʠʷ ʫʩʠʣʠʷ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʧʦʣʦʩʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.4.  

 

ʈʠʩʫʥʦʢ 3.4 ï ʉʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʰʘʛʦʚʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʥʘ ʊʕʉɸ 30ï50 

ʅʘ ʨʠʩʫʥʢʝ 3.5 ʧʨʝʜʩʪʘʚʣʝʥ rʧʨʦʛʨʘʤʤʥʳʝ ʦʢʥʘ ʧʨʠʣʦʞʝʥʠʷ ʊʕʉɸ 30-50. ʇʨʠ ʥʘʩʪʨʦʡ-

ʢʝ ʢʘʣʠʙʨʦʚ ʢʣʝʪʝʡ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ, ʟʘʜʘʚʘʷ ʚʝʣʠʯʠʥʫ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʚʝʨʭʥʠʤ ʠ ʥʠʞ-

ʥʠʤ ʚʘʣʢʘʤʠ ʚʦʟʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʠʣʠʝ(ʧʦʜʞʘʪʠʝ) ʬʦʨʤʦʚʢʠ. ʇʘʨʘʤʝʪʨʳ 

ʥʘʩʪʨʦʡʢʠ ʨʘʩʩʪʦʷʥʠʷ ʠ ʫʩʠʣʠʷ ʢʘʞʜʦʡ ʢʣʝʪʠ ʚʳʚʦʜʷʪʩʷ ʥʘ ʵʢʨʘʥ ʧʨʠʣʦʞʝʥʠʷ ï ʨʠʩʫʥʦʢ 3.5ʘ. ɺ 

ʧʨʠʣʦʞʝʥʠʠ ʜʦʩʪʫʧʥʘ ʬʫʥʢʮʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʟʥʘʯʝʥʠʡ ʫʩʠʣʠʡ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʚʢʠ ʪʨʫʙʥʦʡ ʟʘ-

ʛʦʪʦʚʢʠ ï ʨʠʩʫʥʦʢ 3.5ʙ. 

  
ʘ ʙ 

ʘ ï ʫʧʨʘʚʣʝʥʠʝ ʠ ʚʳʚʦʜ ʫʩʠʣʠʡ ʬʦʨʤʦʚʢʠ; ʙ ï ʨʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʫʩʠʣʠʡ ʬʦʨʤʦʚʢʠ ʚʦ ʚʨʝʤʷ 

ʧʨʦʮʝʩʩʘ 

ʈʠʩʫʥʦʢ 3.5 ï ʇʨʦʛʨʘʤʤʥʳʝ ʦʢʥʘ ʧʨʠʣʦʞʝʥʠʷ ʊʕʉɸ 30ï50 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥ ʢʦʥʪʘʢʪʘ ʊɿ ʧʦ ʨʝʙʦʨʜʘʤ ʚʘʣʢʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʠʟʛʦʪʦʚʣʝʥʘ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʘʷ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʦʩʥʘʩʪʢʘ (ʪʨʘʥʩʧʦʨʪʠʨʳ) ï ʨʠʩʫʥʦʢ 3.6. ʉ ʧʦʤʦʱʴʶ, ʢʦʪʦʨʳʭ ʟʘ-

ʤʝʨʷʣʠ ʫʛʣʳ ʢʦʥʪʘʢʪʘ ʊɿ ʩ ʚʘʣʢʘʤʠ. ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʦʩʥʘʩʪʢʘ (ʪʨʘʥʩʧʦʨʪʠʨʳ) 

ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʚ ʮʠʬʨʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ FabLab ʅʀʊʋ çʄʀʉʠʉè [60] ʥʘ ʫʩʪʨʦʡʩʪʚʝ ʣʘʟʝʨʥʦʡ 

ʨʝʟʢʠ/ʛʨʘʚʠʨʦʚʢʠ LaserPRO Spirit 100 ɺʪ. 

ʇʂ ɼʨʘʡʚʝʨ 
ʐʘʛʦʚʳʝ  

ʜʚʠʛʘʪʝʣʠ 

ʅʘʞʠʤʥʦʡ 

ʚʠʥʪ 
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ʈʠʩʫʥʦʢ 3.6 ï ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʦʩʥʘʩʪʢʘ (ʪʨʘʥʩʧʦʨʪʠʨʳ) 

 

ɺ ʪʘʙʣʠʮʘʭ 3.2 ʠ 3.3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʦʩʥʘʩʪʢʠ(ʪʨʘʥʩʧʦʨʪʠʨʦʚ) 

ʜʣʷ ʥʠʞʥʠʭ ʠ ʚʝʨʭʥʠʭ ʚʘʣʢʦʚ  

ʊʘʙʣʠʮʘ ˉ 3.2 ï ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʦʩʥʘʩʪʢʠ (ʪʨʘʥʩʧʦʨʪʠʨʦʚ) ʜʣʷ ʥʠʞʥʠʭ ʚʘʣʢʦʚ 

ʂʣʝʪʴ 1.ʆʂ 2.ʆʂ 3.ʆʂ 4.ʆʂ 1.ʆʂ 2.ɿʂ 3.ɿʂ 

ʈʘʜʠʫʩ ʫʛʣʦʤʝʨʥʦʡ ʰʢʘʣʳ, ʤʤ 61,3 84,5 81,2 70,6 65,5 64,6 63,8 

ɼʠʘʧʘʟʦʥ ʫʛʣʦʤʝʨʥʦʡ ʰʢʘʣʳ, 

ʫʛʣ. ʛʨʘʜ 
180 

ʎʝʥʘ ʜʝʣʝʥʠʷ ʫʛʣʦʤʝʨʥʦʡ ʰʢʘ-

ʣʳ, ʫʛʣ. ʛʨʘʜ 
1 

ʊʘʙʣʠʮʘ ˉ 3.3 ï ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʦʩʥʘʩʪʢʠ (ʪʨʘʥʩʧʦʨʪʠʨʦʚ) ʜʣʷ ʚʝʨʭʥʠʭ ʚʘʣʢʦʚ 

ʂʣʝʪʴ 1.ʆʂ 2.ʆʂ 3.ʆʂ 4.ʆʂ 1.ʆʂ 2.ɿʂ 3.ɿʂ 

ʈʘʜʠʫʩ ʫʛʣʦʤʝʨʥʦʡ ʰʢʘʣʳ, ʤʤ 32,7 28,4 70,4 90,9 65,5 64,5 63,7 

ɼʠʘʧʘʟʦʥ ʫʛʣʦʤʝʨʥʦʡ ʰʢʘʣʳ, 

ʫʛʣ. ʛʨʘʜ 
180 

ʎʝʥʘ ʜʝʣʝʥʠʷ ʫʛʣʦʤʝʨʥʦʡ ʰʢʘ-

ʣʳ, ʫʛʣ. ʛʨʘʜ 
1 

ɼʣʷ ʟʘʤʝʨʘ ʧʨʦʬʠʣʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʬʠʣʴʥʳʡ ʩʪʝʨʞʥʝʚʦʡ ʰʘʙʣʦʥ 

Shinwa 300ʭ150ʤʤ ï ʨʠʩʫʥʦʢ 3.7. 
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ʈʠʩʫʥʦʢ 3.7 ï ʇʨʦʬʠʣʴʥʳʡ ʩʪʝʨʞʥʝʚʦʡ ʰʘʙʣʦʥ Shinwa 300ʭ150ʤʤ 

ɺ ʪʘʙʣʠʮʝ 3.4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʘʙʣʦʥʘ Shinwa 300ʭ150ʤʤ. 

ʊʘʙʣʠʮʘ ˉ 3.4 ï ʇʘʨʘʤʝʪʨʳ ʧʨʦʬʠʣʴʥʦʛʦ ʩʪʝʨʞʥʝʚʦʛʦ ʰʘʙʣʦʥʘ Shinwa 300ʭ150ʤʤ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʐʘʙʣʦʥ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʠʟʤʝʨʝʥʠʷ, ʤʤ 106 

ʊʦʣʱʠʥʘ ʩʪʝʨʞʥʝʡ, ʤʤ 1 

ʄʘʪʝʨʠʘʣ ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʠʟʤʝʨʝʥʠʷ, ʤʤ 293 

ɻʘʙʘʨʠʪʳ, ʤʤ ʐʭɺʭɻ 300ʭ150ʭ31 

3.2 ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʢʦʥʪʘʢʪʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʠʟʤʝʥʝ-

ʥʠʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʟʥʘʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʝʸ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʝʬʦʨʤʠʨʫʶ-

ʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ [61-66]. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʢʦʥʪʘʢʪʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ, ʥʘ ʢʦ-

ʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠʟʤʝʥʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ 

ʠʟʤʝʥʝʥʠʝ ʚʩʝʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʂʦʥʪʘʢʪʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʨʘʥʠʮʘʤʠ ʠ 

ʧʣʦʱʘʜʴʶ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʧʦʣʦʩʳ ʩ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ 

ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʘʭ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʦʩ-

ʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ.   

ɺ ʨʘʙʦʪʘʭ [25,27,30,31,67] ʧʨʝʜʩʪʘʚʣʝʥ rʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʘʭ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ ʬʦʨʤʫʝʤʦʡ ʧʦʣʦʩʳ ʚ 

ʬʦʨʤʦʚʦʯʥʳʭ ʢʣʝʪʷʭ, ʥʘʢʣʝʠʚʘʥʠʠ ʙʫʤʘʛʠ ʥʘ ʧʦʣʦʩʫ, ʥʘʥʝʩʝʥʠʠ ʛʨʘʬʠʪʦʚʦʛʦ ʧʦʨʦʰʢʘ ʥʘ ʚʘʣ-

ʢʠ, ʧʦʩʣʝʜʫʶʱʝʤ ʚʢʣʶʯʝʥʠʠ ʩʪʘʥʘ ʠ ʬʦʨʤʦʚʢʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʫʯʘʩʪʢʠ ʧʦʣʦʩʳ ʩ ʙʫʤʘʛʦʡ ʥʝ 



55 

 

ʦʢʘʞʫʪʩʷ ʚ ʢʘʣʠʙʨʘʭ. ɿʘʪʝʤ ʬʦʨʤʦʚʢʫ ʦʩʪʘʥʘʚʣʠʚʘʣʠ, ʨʘʟʚʦʜʠʣʠ ʚʘʣʢʠ, ʠʟʚʣʝʢʘʣʠ ʪʨʫʙʥʫʶ ʟʘ-

ʛʦʪʦʚʢʫ (ʊɿ) ʩ ʙʫʤʘʛʦʡ, ʥʘ ʢʦʪʦʨʦʡ ʦʩʪʘʚʘʣʠʩʴ ʦʪʧʝʯʘʪʢʠ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʊʘʢʦʡ ʤʝ-

ʪʦʜ ʧʦʣʫʯʝʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ, ʪʘʢ ʢʘʢ ʢʦʥʪʘʢʪ ʧʦʣʦʩʳ ʩ 

ʚʘʣʢʘʤʠ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʯʝʨʝʟ ʛʨʘʬʠʪʦʚʳʡ ʧʦʨʦʰʦʢ ʠ ʙʫʤʘʛʫ. ʇʦʣʫʯʝʥʥʳʝ ʛʨʘʥʠʮʳ ʧʦ ʰʠʨʠʥʝ 

ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʠʜʝ ʜʫʛʠ, ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʧʣʦʱʘʜʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘʤʝʥʷʣʠʩʴ 

ʭʦʨʜʘʤʠ [26,31,30], ʧʨʠ ʵʪʦʤ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ ʜʣʠʥʳ ʢʦʥʪʘʢʪʘ ʧʦʣʦʩʳ ʧʦ ʜʥʫ ʥʠʞʥʠʭ ʚʘʣʢʦʚ ʠ 

ʧʦ ʨʝʙʦʨʜʝ ʩ ʚʝʨʭʥʠʤʠ ʚʘʣʢʘʤʠ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʚʳʯʠʩʣʝʥʠʷ ʧʣʦʱʘʜʝʡ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʮʝʥʦʯʥʳʭ ʨʘʩʯʝʪʦʚ, ʥʦ ʝʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʘʥʘʣʠʟʘ ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʠ ʢʠʥʝʤʘ-

ʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʧʦʣʦʩʳ ʚ ʧʨʦʮʝʩʩʘʭ ʨʝʘʣʴʥʦʡ ʬʦʨʤʦʚʢʠ ʥʘ ʜʝʡʩʪʚʫʶ-

ʱʠʭ ʊʕʉɸ. ɺ ʨʘʙʦʪʝ [69] ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ, ʠʩʢʣʶʯʘʶʱʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢʠʭïʣʠʙʦ 

ʩʨʝʜʩʪʚ (ʛʨʘʬʠʪʘ, ʙʫʤʘʛʠ), ʤʝʰʘʶʱʠʭ ʧʨʷʤʦʤʫ ʢʦʥʪʘʢʪʫ ʧʦʣʦʩʳ ʩ ʚʘʣʢʘʤʠ.  

ɺ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤ ʘʩʩʦʨʪʠʤʝʥʪʦʤ ʚʘʣʢʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʩʭʝʤ ʬʦʨʤʦʚʦʢ, ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ, ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʷ ʥʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʬʠʢʩʠʨʦʚʘʥʠʶ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦ-

ʩʪʝʡ, ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʝʡ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʣʦʩʳ ʩ ʚʘʣʢʦ-

ʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. 

ɺ ʤʝʪʦʜʠʢʝ ʨʘʩʯʝʪʘ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʣʦʩʳ ʩ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʤʠ ʚʘʣʢʘʤʠ, 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʛʨʘʥʠʮ (ʢʦʥʪʫʨʦʚ). ʅʘ ʨʠʩʫʥʢʝ ï 3.8 ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʣʦʩʳ ʚ ʚʘʣʢʦʚʦʤ ʢʘʣʠʙʨʝ. ʅʘ ʜʘʥʥʦʡ ʩʭʝʤʝ ʢʦʥ-

ʪʘʢʪʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʣʦʩʳ ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ ï 1 ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ʢʦʥʪʘʢʪʥʦʡ ʣʠʥʠʝʡ ʧʦʣʦʩʳ ʧʦ ʨʝʙʦʨʜʝ ʥʠʞʥʝʛʦ ʚʘʣʢʘ (ὒ̎ )̑ ï  2; ʚʭʦʜʥʦʡ ʛʨʘʥʠʮʝ ʢʦʥʪʘʢʪʘ ʧʦ-

ʣʦʩʳ ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ  ï 3; ʢʦʥʪʘʢʪʥʦʡ ʣʠʥʠʝʡ ʧʦʣʦʩʳ ʧʦ ʜʥʫ ʥʠʞʥʝʛʦ ʚʘʣʢʘ (ὒ̎ )̅ ï 4. ʂʦʥ-

ʪʘʢʪʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʣʦʩʳ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ ï 5 ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ʚʭʦʜʥʦʡ ʛʨʘʥʠʮʝ ʢʦʥʪʘʢʪʘ ʧʦʣʦʩʳ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ  ï 5; ʢʦʥʪʘʢʪʥʦʡ ʣʠʥʠʝʡ ʧʦʣʦʩʳ ʧʦ ʜʥʫ 

ʚʝʨʭʥʝʛʦ ʚʘʣʢʘ (ὒ̃ )̅ ï 7; ʢʦʥʪʘʢʪʥʦʡ ʣʠʥʠʝʡ ʧʦʣʦʩʳ ʧʦ ʨʝʙʦʨʜʝ ʚʝʨʭʥʝʛʦ ʚʘʣʢʘ (ὒ̃ )̑ ï 8.  

 

 

ʈʠʩʫʥʦʢ 3.8 ï ɺʘʣʢʦʚʳʡ ʢʘʣʠʙʨ ʩ ʢʦʥʪʘʢʪʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʧʦʣʦʩʳ (ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʦʡ) 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʣʷ ʪʨʫʙʳ ʨʘʟʤʝʨʦʤ Ï 50ʭ1,5 ʤʤ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʫʩʣʦʚʠʷʭ ʥʘʫʯʥʦïʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ ʢʘʬʝʜʨʳ ʆʄɼ ʅʀʊʋ ʄʀʉʠʉ [68] ʥʘ ʊʕʉɸ 30ï50 

[69,70]. 

ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʪʨʫʙʥʦʡ ʟʘʛʦ-

ʪʦʚʢʠ ʩ ʬʦʨʤʦʚʦʯʥʳʤʠ ʚʘʣʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.9. 

 

ʈʠʩʫʥʦʢ 3.9 ï ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ: 

1 ï ʥʘʩʪʨʦʡʢʘ ʢʘʣʠʙʨʦʚ; 2 ï ʥʘʯʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʣʦʩʳ ʧʝʨʝʜ ʬʦʨʤʦʚʢʦʡ; 3 ï ʬʦʨʤʦʚʢʘ  ʧʦ-

ʣʦʩʳ ʠ ʥʘʥʝʩʝʥʠʝ ʢʨʘʩʦʯʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʧʦʣʦʩʫ; 4 ï ʠʟʚʣʝʯʝʥʠʝ ʩʬʦʨʤʦʚʘʥʥʦʡ ʧʦʣʦʩʳ; 5ʘ ï 

ʬʠʢʩʠʨʦʚʘʥʠʝ ʛʨʘʥʠʮ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʊɿ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ; 5ʙ ï ʬʠʢʩʠʨʦʚʘʥʠʝ ʛʨʘʥʠʮ 

ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʊɿ ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ 

ʌʠʢʩʠʨʦʚʘʥʠʝ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʩʦʩʪʦʷʣʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

ï ʧʦʜʛʦʪʦʚʢʘ ʠʩʭʦʜʥʦʡ ʧʦʣʦʩʳ; 

ï ʥʘʩʪʨʦʡʢʘ ʚʭʦʜʥʦʛʦ ʩʪʦʣʘ; 

ï ʥʘʩʪʨʦʡʢʘ ʥʠʞʥʠʭ ʠ ʚʝʨʭʥʠʭ ʚʘʣʢʦʚʳʭ ʫʟʣʦʚ ʠ ʢʘʣʠʙʨʦʚ; 

 ï ʫʩʪʘʥʦʚʢʘ ʧʦʣʦʩʳ ʧʝʨʝʜ ʬʦʨʤʦʚʢʦʡ; 

ï ʬʦʨʤʦʚʢʘ ʧʦʣʦʩʳ; 

ï ʥʘʥʝʩʝʥʠʝ ʢʨʘʩʢʠ ʥʘ ʟʘʛʦʪʦʚʢʫ ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʬʦʨʤʦʚʢʠ; 

ï ʠʟʚʣʝʯʝʥʠʝ ʧʦʣʦʩʳ ʠʟ ʬʦʨʤʦʚʦʯʥʳʭ ʩʪʘʥʘ; 

ï ʬʠʢʩʠʨʦʚʘʥʠʝ ʠ ʟʘʤʝʨ rʛʨʘʥʠʮ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʦʣʦʩʘ ʠʟ ʩʪʘʣʠ 09ɻ2ʉ ʪʦʣʱʠʥʦʡ 1,5 ʤʤ, 

ʰʠʨʠʥʦʡ 160 ʤʤ ʠ ʜʣʠʥʦʡ 2150 ʤʤ ʩ ʨʦʚʥʦʡ ʠ ʯʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʅʘʩʪʨʦʡʢʫ ʊʕʉɸ 30ï50 

ʧʨʦʚʦʜʠʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʅʠʞʥʠʝ ʠ ʚʝʨʭʥʠʝ ʚʘʣʢʦʚʳʝ ʫʟʣʳ ʢʣʝʪʝʡ ʥʘʩʪʨʘʠʚʘʣʠ ʛʦʨʠʟʦʥ-
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ʪʘʣʴʥʦ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. ʅʠʞʥʠʝ ʚʘʣʢʠ ʥʘʩʪʨʘʠʚʘʣʠ ʧʦ ʜʥʫ, ʨʝʘʣʠʟʫʷ 

ʧʨʷʤʦʣʠʥʝʡʥʫʶ, ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʦʩʴ. ɺʝʨʭʥʠʝ ʚʘʣʢʠ ʨʝʛʫʣʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʰʘʛʦʚʳʭ ʵʣʝʢ-

ʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʥʘʩʪʨʘʠʚʘʷ ʢʘʣʠʙʨʳ ʤʝʞʜʫ ʚʘʣʢʘʤʠ, ʟʘʟʦʨ ʤʝʞʜʫ ʚʝʨʭʥʠʤ ʠ ʥʠʞʥʠʤ ʚʘʣʢʦʤ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ, ʨʘʚʥʳ Sʪ - (0,3 ï 0,5 ʤʤ). ʇʝʨʝʜ ʬʦʨʤʦʚʢʦʡ ʧʦʣʦʩʫ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʘʨʘʣʣʝʣʴʥʦ 

ʥʘ ʚʭʦʜʥʦʡ ʩʪʦʣ, ʪʘʢ ʯʪʦ ʙʳ ʦʩʴ ʧʦʣʦʩʳ ʩʦʚʧʘʜʘʣʘ ʩ ʦʩʴ ʬʦʨʤʦʚʢʠ.  

ʇʨʦʮʝʩʩ ʬʦʨʤʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʘʣʠʙʨʦʚ. ʆʩʪʘʥʦʚʢʫ ʧʦʣʦʩʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʩʣʝ ʚʳʭʦʜʘ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʧʦʣʦ-

ʩʳ ʠʟ ʧʦʩʣʝʜʥʝʡ ʢʣʝʪʠ. ɼʘʣʝʝ ʥʘ ʛʨʘʥʠʮʝ ʢʦʥʪʘʢʪʘ ʧʦʣʦʩʳ ʩ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʜ ʜʘʚ-

ʣʝʥʠʝʤ ʥʦʩʠʣʠ ʘʵʨʦʟʦʣʴʥʫʶ ʢʨʘʩʢʫ. ʂʨʘʩʢʘ ʧʦʢʨʳʚʘʣʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʦʚ ʠ ʟʘʛʦʪʦʚʢʠ, ʥʝ ʚʭʦ-

ʜʷʱʠʭ ʚ ʢʦʥʪʘʢʪ. ʇʦʩʣʝ ʚʳʩʳʭʘʥʠʷ ʢʨʘʩʢʠ ʠʟʚʣʝʢʘʣʠ ʧʦʢʨʘʰʝʥʥʫʶ ʪʨʫʙʥʫʶ ʟʘʛʦʪʦʚʢʫ ʩ ʥʝ-

ʦʢʨʘʰʝʥʥʳʤʠ ʢʦʥʪʘʢʪʥʳʤʠ ʦʪʧʝʯʘʪʢʘʤʠ. 

ʍʦʜ ʧʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 3.10. 

  
ʘ ʙ 

  
ʚ ʛ 

ʘ ï ʦʨʛʘʥʠʟʘʮʠʷ ʬʦʨʤʦʚʢʠ ʧʦʣʦʩʳ ʥʘ ʊʕʉɸ 30-50; ʙ ï ʥʘʥʝʩʝʥʠʝ ʢʨʘʩʢʠ;  

ʚ, ʛ ï ʬʠʢʩʠʨʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʈʠʩʫʥʦʢ 3.10 ï ʍʦʜ ʧʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ 
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ɿʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʢʦʥʪʘʢʪʥʳʝ ʦʪʧʝʯʘʪʢʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʚʘʣʢʘʤʠ ʬʦʨʤʦʚʦʯʥʦʛʦ 

ʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.11. ʂʦʥʪʘʢʪʥʳʡ ʦʪʧʝʯʘʪʦʢ ʊɿ ʩ ʚʘʣʢʦʤ ʩʦʩʪʦʠʪ ʠʟ ʚʭʦʜʥʦʛʦ ʠ 

ʚʳʭʦʜʥʦʛʦ ʦʪʧʝʯʘʪʢʘ, ʢʦʪʦʨʳʭ ʨʘʟʜʝʣʷʝʪ ʦʩʝʚʦʝ ʩʝʯʝʥʠʝ ʢʘʣʠʙʨʘ [69]. 

 

 

ʈʠʩʫʥʦʢ 3.11 ï ʊʨʫʙʥʘʷ ʟʘʛʦʪʦʚʢʘ (ʊɿ) (ʪʦʨʤʦʞʝʥʢʘ) ʜʣʷ ʪʨʫʙʳ 50ʭ1,5 ʤʤ: 1 ï ʚʥʫʪʨʝʥ-

ʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʊɿ; 2 ï ʥʘʨʫʞʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʊɿ; 3 ï ʢʦʥʪʘʢʪʥʳʝ ʦʪʧʝʯʘʪʢʠ ʩ ʚʝʨʭʥʠʤʠ ʚʘʣ-

ʢʘʤʠ; 4 ï ʢʦʥʪʘʢʪʥʳʝ ʦʪʧʝʯʘʪʢʠ ʩ ʥʠʞʥʠʤʠ ʚʘʣʢʘʤʠ 

3.3 ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ 

ʇʦʣʫʯʝʥʥʳʝ ʢʦʥʪʘʢʪʥʳʝ ʦʪʧʝʯʘʪʢʠ ʊɿ ʩ ʚʝʨʭʥʠʤʠ ʠ ʥʠʞʥʠʤʠ ʚʘʣʢʘʤʠ ʦʙʤʝʨʷʣʠ ʧʦ ʩʭʝ-

ʤʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʘ ʨʠʩʫʥʢʝ 3.12. ɿʘʤʝʨ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʪ ʛʨʘʥʠʮʳ ʚʭʦʜʥʦʛʦ ʢʦʥʪʘʢʪʘ ʜʦ 

ʛʨʘʥʠʮʳ ʚʳʭʦʜʥʦʛʦ ʢʦʥʪʘʢʪʘ l i ʚ i ï ʪʦʯʢʘʭ ʧʦ ʰʠʨʠʥʝ ʢʦʥʪʘʢʪʥʦʛʦ ʦʪʧʝʯʘʪʢʘ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞ-

ʜʫ ʪʦʯʢʘʤʠ ï 5 ʤʤ. ɺʭʦʜʥʳʤ ʢʦʥʪʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʝʨʚʦʡ ʪʦʯʢʠ ʛʨʘʥʠʮʳ ʢʦʥʪʘʢʪʘ 

ʜʦ ʧʣʦʩʢʦʩʪʠ ʩʝʯʝʥʠʷ ʦʩʠ ʢʘʣʠʙʨʘ, ʘ ʚʳʭʦʜʥʳʤ ʢʦʥʪʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʣʦʩʢʦʩʪʠ 

ʢʘʣʠʙʨʘ ʜʦ ʧʦʩʣʝʜʥʝʡ ʪʦʯʢʠ ʛʨʘʥʠʮʳ ʢʦʥʪʘʢʪʘ [70].  

 
 

ʘ ʙ 

ʘ ï ʜʣʷ ʚʝʨʭʥʝʛʦ ʚʘʣʢʘ; ʙ ï ʜʣʷ ʥʠʞʥʝʛʦ ʚʘʣʢʘ 

ʈʠʩʫʥʦʢ 3.12 ï ʉʭʝʤʘ ʟʘʤʝʨʦʚ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʛʨʘʥʠʮʘʤʠ ʚʭʦʜʥʦʛʦ ʠ  

ʚʳʭʦʜʥʦʛʦ ʢʦʥʪʘʢʪʘ 
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ʅʘ ʨʠʩʫʥʢʝ 3.12 ʚʝʨʭʥʠʡ ʢʦʥʪʘʢʪʥʳʡ ʦʪʧʝʯʘʪʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

: Lʚʭ.ʨʚ. ï ʜʣʠʥʘ ʚʭʦʜʥʦʛʦ ʢʦʥʪʘʢʪʘ ʧʦ ʨʝʙʦʨʜʝ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ; Lʚʳʭ.ʨʚ. ï ʜʣʠʥʘ ʚʳʭʦʜʥʦʛʦ 

ʢʦʥʪʘʢʪʘ ʧʦ ʨʝʙʦʨʜʝ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ, ʘ ʥʠʞʥʠʡ ʢʦʥʪʘʢʪʥʳʡ ʦʪʧʝʯʘʪʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ: Lʚʭ.ʨʥ. ï 

ʜʣʠʥʘ ʚʭʦʜʥʦʛʦ ʢʦʥʪʘʢʪʘ ʧʦ ʨʝʙʦʨʜʝ ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ; Lʚʳʭ.ʨʥ. ï ʜʣʠʥʘ ʚʳʭʦʜʥʦʛʦ ʢʦʥʪʘʢʪʘ ʧʦ 

ʨʝʙʦʨʜʝ ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ; ɺ/2 ï ʧʦʣʦʚʠʥʘ ʰʠʨʠʥʳ ʧʦʣʦʩʳ; l11 ï ʜʣʠʥʘ ʤʝʞʜʫ ʛʨʘʥʠʮʝʡ 

ʚʭʦʜʥʦʛʦ ʠ ʚʳʭʦʜʥʦʛʦ ʢʦʥʪʘʢʪʘ ʚ ʩʝʯʝʥʠʠ 11. 

ʉʭʝʤʳ ʟʘʤʝʨʦʚ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʛʨʘʥʠʮʘʤʠ ʚʭʦʜʥʦʛʦ ʠ ʚʳʭʦʜʥʦʛʦ ʢʦʥʪʘʢʪʘ ʜʣʷ 

ʢʘʞʜʦʛʦ ʦʪʧʝʯʘʪʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.13. 

  

ʘ ʙ 

  

ʚ ʛ 

  

ʜ ʝ 
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ʞ ʟ 

ʘ,ʚ,ʜ,ʞ ï ʚʝʨʭʥʠʝ ʦʪʧʝʯʘʪʢʠ  1.ʆʂ;2.ʆʂ;3ʆʂ;4.ʆʂ;  

ʙ,ʛ,ʝ,ʟ ï ʥʠʞʥʠʝ ʦʪʧʝʯʘʪʢʠ 1.ʆʂ,2.ʆʂ, 3ʆʂ, 4.ʆʂ 

ʈʠʩʫʥʦʢ 3.13 ï ʉʭʝʤʳ ʟʘʤʝʨʦʚ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʛʨʘʥʠʮʘʤʠ ʚʭʦʜʥʦʛʦ  

ʠ ʚʳʭʦʜʥʦʛʦ ʢʦʥʪʘʢʪʘ 

ʈʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʦʚ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʛʨʘʥʠʮʘʤʠ ʚʭʦʜʥʦʛʦ ʠ ʚʳʭʦʜʥʦʛʦ ʢʦʥʪʘʢʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 3.5 ï 3.11. 

ʊʘʙʣʠʮʘ ˉ 3.5 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʧʝʨʚʦʡ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ 

1.ʆʂ ʚʝʨʭʥʠʡ ʚʘʣʦʢ 1.ʆʂ ʥʠʞʥʠʡ ʚʘʣʦʢ 

ˉ 

ʪʦʯʢʠ 
l i, ʤʤ Lʚʭ, ʤʤ Lʚʳʭ, ʤʤ 

ˉ 

ʪʦʯʢʠ 
l i, ʤʤ Lʚʭ, ʤʤ Lʚʳʭ, ʤʤ 

0 5,25 -2,63 2,63 0 4 -3,00 1,00 

1 5,20 -2,60 2,60 1 4,11 -3,01 1,1 

2 5,19 -2,60 2,60 2 4,24 -3,03 1,21 

3 5,18 -2,59 2,59 3 4,39 -3,08 1,31 

4 5,16 -2,58 2,58 4 4,57 -3,15 1,42 

5 5,12 -2,56 2,56 5 4,79 -3,24 1,55 

6 5,05 -2,53 2,53 6 5,05 -3,38 1,67 

7 4,96 -2,48 2,48 7 5,37 -3,56 1,81 

8 4,84 -2,42 2,42 8 5,76 -3,8 1,96 

9 4,70 -2,35 2,35 9 6,25 -4,12 2,13 

10 4,53 -2,27 2,27 10 6,89 -4,55 2,34 

11 4,34 -2,17 2,17 11 7,74 -5,15 2,59 

12 4,11 -2,06 2,06 12 8,92 -5,99 2,93 

13 3,83 -1,92 1,92 13 10,68 -7,26 3,42 

14 3,43 -1,72 1,72 14 13,65 -9,35 4,3 

15 3,11 -1,56 1,56 15 20,11 -13,8 6,31 

16 2,90 -1,45 1,45 16 32,15 -23,64 8,51 
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ʊʘʙʣʠʮʘ ˉ 3.6 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʚʪʦʨʦʡ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ 

2.ʆʂ ʚʝʨʭʥʠʡ ʚʘʣʦʢ 2.ʆʂ ʥʠʞʥʠʡ ʚʘʣʦʢ 

ˉ 

ʪʦʯʢʠ 
l i, ʤʤ Lʚʭ, ʤʤ Lʚʳʭ, ʤʤ 

ˉ 

ʪʦʯʢʠ 
l i, ʤʤ Lʚʭ, ʤʤ Lʚʳʭ, ʤʤ 

0 6,00 -3,00 3,00 0 4,00 -3,00 1,00 

1 6,00 -3,00 3,00 1 4,00 -3,00 1,00 

2 5,98 -2,99 2,99 2 4,41 -3,05 1,36 

3 5,96 -2,98 2,98 3 4,57 -3,12 1,45 

4 5,90 -2,95 2,95 4 4,81 -3,26 1,55 

5 5,82 -2,91 2,91 5 5,05 -3,45 1,60 

6 5,74 -2,87 2,87 6 5,41 -3,74 1,67 

7 5,62 -2,81 2,81 7 6,00 -4,10 1,90 

8 5,50 -2,75 2,75 8 6,59 -4,59 2,00 

9 5,36 -2,68 2,68 9 7,70 -5,25 2,45 

10 5,20 -2,60 2,60 10 8,61 -6,11 2,50 

11 5,02 -2,51 2,51 11 10,08 -7,28 2,80 

12 4,82 -2,41 2,41 12 12,08 -8,88 3,20 

13 4,58 -2,29 2,29 13 14,88 -11,22 3,66 

14 4,28 -2,14 2,14 14 19,46 -14,90 4,56 

15 3,92 -1,96 1,96 15 26,69 -19,76 6,93 

16 3,20 -1,60 1,60 16 37,39 -26,68 10,71 

ʊʘʙʣʠʮʘ ˉ 3.7 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʪʨʝʪʝʡ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ 

3.ʆʂ ʚʝʨʭʥʠʡ ʚʘʣʦʢ 3.ʆʂ ʥʠʞʥʠʡ ʚʘʣʦʢ 

ˉ  

ʪʦʯʢʠ 
l i, ʤʤ Lʚʭ, ʤʤ Lʚʳʭ, ʤʤ 

ˉ  

ʪʦʯʢʠ 
l i, ʤʤ Lʚʭ, ʤʤ Lʚʳʭ, ʤʤ 

0 7,27 -3,64 3,64 0 4,00 -3,00 1,00 

1 7,13 -3,56 3,56 1 4,32 -3,12 1,20 

2 6,98 -3,49 3,49 2 4,52 -3,18 1,34 

3 6,64 -3,32 3,32 3 4,90 -3,35 1,55 

4 6,22 -3,11 3,11 4 5,14 -3,59 1,55 

5 5,98 -2,99 2,99 5 5,53 -3,90 1,63 

6 5,47 -2,74 2,74 6 6,13 -4,34 1,79 

7 5,18 -2,59 2,59 7 7,13 -4,91 2,22 

8 5,05 -2,53 2,53 8 8,10 -5,69 2,41 

9 4,93 -2,46 2,46 9 9,35 -6,72 2,63 

10 4,70 -2,35 2,35 10 11,04 -8,15 2,89 

ï ï ï ï 11 13,71 -10,19 3,52 

ï ï ï ï 12 17,66 -13,29 4,37 

ï ï ï ï 13 25,56 -18,72 6,84 

ï ï ï ï 14 43,99 -29,48 14,51 
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ʊʘʙʣʠʮʘ ˉ 3.8 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʯʝʪʚʝʨʪʦʡ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ 

4.ʆʂ ʚʝʨʭʥʠʡ ʚʘʣʦʢ 4.ʆʂ ʥʠʞʥʠʡ ʚʘʣʦʢ 

ˉ 

ʪʦʯʢʠ 
l i, ʤʤ Lʚʭ, ʤʤ Lʚʳʭ, ʤʤ 

ˉ 

ʪʦʯʢʠ 
l i, ʤʤ Lʚʭ, ʤʤ Lʚʳʭ, ʤʤ 

0 8,00 -4,00 4,00 0 4,00 -3,00 1,00 

1 7,54 -3,77 3,77 1 4,39 -3,17 1,22 

2 6,88 -3,44 3,44 2 4,94 -3,39 1,55 

3 5,74 -2,87 2,87 3 5,51 -3,63 1,88 

4 4,15 -2,08 2,08 4 6,66 -4,44 2,22 

ï ï ï ï 5 8,31 -5,90 2,41 

ï ï ï ï 6 10,65 -7,76 2,89 

ï ï ï ï 7 13,59 -10,29 3,30 

ï ï ï ï 8 18,29 -14,40 3,89 

ï ï ï ï 9 26,32 -20,87 5,45 

ï ï ï ï 10 42,07 -29,97 12,10 

ʊʘʙʣʠʮʘ ˉ 3.9 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʧʷʪʦʡ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ 

1.ɿʂ ʚʝʨʭʥʠʡ ʚʘʣʦʢ 1.ɿʂ ʥʠʞʥʠʡ ʚʘʣʦʢ 

ˉ 

ʪʦʯʢʠ 
l i, ʤʤ 

Lʚʭ, 

ʤʤ 
Lʚʳʭ, ʤʤ 

ˉ 

ʪʦʯʢʠ 
l i, ʤʤ Lʚʭ, ʤʤ Lʚʳʭ, ʤʤ 

0 5,9 -2,95 2,95 0 3,0 -1,50 1,50 

1 6 -3,0 3,0 1 3,0 -1,50 1,50 

2 6,2 -3,1 3,1 2 3,0 -1,50 1,50 

3 6,5 -3,25 3,25 3 3,1 -1,55 1,55 

4 7,3 -3,65 3,65 4 3,42 -1,71 1,71 

5 11,4 -5,7 5,7 5 3,5 -1,75 1,75 

6 22,98 -11,49 11,49 6 4,3 -2,15 2,15 

ï ï ï ï 7 5,5 -2,75 2,75 

ï ï ï ï 8 10,4 -5,20 5,20 

ï ï ï ï 9 23,25 -11,63 11,63 

ʊʘʙʣʠʮʘ ˉ 3.10 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʰʝʩʪʦʡ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ 

2.ɿʂ ʚʝʨʭʥʠʡ ʚʘʣʦʢ 2.ɿʂ ʥʠʞʥʠʡ ʚʘʣʦʢ 

ˉ 

ʪʦʯʢʠ 
l i, ʤʤ Lʚʭ, ʤʤ Lʚʳʭ, ʤʤ 

ˉ 

ʪʦʯʢʠ 

l i,  

ʤʤ 
Lʚʭ, ʤʤ Lʚʳʭ, ʤʤ 

0 4,00 -2,00 2,00 0 3,00 -1,50 1,50 

1 4,00 -2,00 2,00 1 3,00 -1,50 1,50 

2 4,30 -2,15 2,15 2 3,00 -1,50 1,50 

3 5,10 -2,55 2,55 3 3,10 -1,55 1,55 

4 7,50 -3,75 3,75 4 3,40 -1,70 1,70 

5 12,90 -6,45 6,45 5 4,20 -2,10 2,10 

6 22,25 -11,13 11,13 6 5,58 -2,79 2,79 

ï ï ï ï 7 8,90 -4,45 4,45 
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2.ɿʂ ʚʝʨʭʥʠʡ ʚʘʣʦʢ 2.ɿʂ ʥʠʞʥʠʡ ʚʘʣʦʢ 

ˉ 

ʪʦʯʢʠ 
l i, ʤʤ Lʚʭ, ʤʤ Lʚʳʭ, ʤʤ 

ˉ 

ʪʦʯʢʠ 

l i,  

ʤʤ 
Lʚʭ, ʤʤ Lʚʳʭ, ʤʤ 

ï ï ï ï 8 14,80 -7,40 7,40 

ï ï ï ï 9 21,87 -10,94 10,94 

ʊʘʙʣʠʮʘ ˉ 3.11 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʩʝʜʴʤʦʡ ʬʦʨʤʦʚʦʯʥʦʡ ʢʣʝʪʠ 

3.ɿʂ ʚʝʨʭʥʠʡ ʚʘʣʦʢ 3.ɿʂ ʥʠʞʥʠʡ ʚʘʣʦʢ 

ˉ 

ʪʦʯʢʠ 
l i, ʤʤ Lʚʭ, ʤʤ Lʚʳʭ, ʤʤ 

ˉ 

ʪʦʯʢʠ 
l i, ʤʤ Lʚʭ, ʤʤ Lʚʳʭ, ʤʤ 

0 4 -2,00 2,00 0 3,0 -1,50 1,50 

1 4,1 -2,05 2,05 1 3,0 -1,50 1,50 

2 4,4 -2,20 2,20 2 3,0 -1,50 1,50 

3 5,5 -2,75 2,75 3 3,1 -1,55 1,55 

4 7,1 -3,55 3,55 4 3,3 -1,65 1,65 

5 13,2 -6,60 6,60 5 4,1 -2,05 2,05 

6 21,33 -10,67 10,67 6 5,8 -2,90 2,90 

ï ï ï ï 7 9,4 -4,70 4,70 

ï ï ï ï 8 13,6 -6,80 6,80 

ï ï ï ï 9 20,51 -10,26 10,26 

 

ʅʘ ʨʠʩʫʥʢʝ 3.14 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ 

ʩ ʚʝʨʭʥʠʤ (ʘ) ʠ ʥʠʞʥʠʤ (ʙ) ʚʘʣʢʘʤʠ ʧʦ ʩʝʯʝʥʠʷʤ: 1 ï ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʦʪ-

ʧʝʯʘʪʢʘ ʧʦ ʪʦʯʢʘʤ; 2 ï ʜʣʠʥʘ ʚʭʦʜʥʦʛʦ ʦʪʧʝʯʘʪʢʘ; 3 ï ʜʣʠʥʘ ʚʳʭʦʜʥʦʛʦ ʦʪʧʝʯʘʪʢʘ.  

  
ʘ ʙ 

  
ʚ ʛ 



64 

 

  
ʜ ʝ 

  
ʞ ʟ 

  
ʠ ʢ 

  
ʣ ʤ 

  
ʥ ʦ 

ʘ,ʚ,ʜ,ʞ,ʠ,ʣ,ʥ ï ʜʣʠʥʳ  ʢʦʥʪʘʢʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʊɿ ʜʣʷ ʚʝʨʭʥʠʭ ʚʘʣʢʦʚ;  

ʙ,ʛ,ʝ,ʟ,ʢ,ʤ,ʦ ï ʜʣʠʥʳ  ʢʦʥʪʘʢʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʊɿ ʜʣʷ ʥʠʞʥʠʭ ʚʘʣʢʦʚ 

ʈʠʩʫʥʦʢ 3.14 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʨʘʟʚʝʨʪʢʠ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ 
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ɻʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʫʩʠʣʠʡ ʬʦʨʤʦʚʢʠ ʧʦʣʦʩʳ ʧʦ 

ʬʦʨʤʦʚʦʯʥʳʤ ʢʣʝʪʷʤ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.15. 

 

ʈʠʩʫʥʦʢ 3.15 ï ɻʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʫʩʠʣʠʡ ʬʦʨʤʦʚʢʠ ʧʦʣʦʩʳ  

ʧʦ ʬʦʨʤʦʚʦʯʥʳʤ ʢʣʝʪʷʤ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤ ʩʪʘʥʝ ʊʕʉɸ 30ï50 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʟʘʤʝʨʦʚ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʢʦʥʪʘʢʪʘ ʬʦʨʤʫʝʤʦʡ ʧʦʣʦʩʳ ʩ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʨ-

ʨʝʢʪʥʦ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʢʦʥʪʘʢʪʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʦʚʢʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ. 
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3.4 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 

ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʧʨʠʤʝʥʝʥʘ ʤʝʪʦʜʠʢʘ ʧʨʷʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦ 

ʚʩʝʡ ʣʠʥʠʠ ʬʦʨʤʦʚʢʠ ʜʣʷ ʪʨʫʙʳ Ï 50ʭ1,5 ʤʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʳ ʢʦʥʪʘʢʪʥʳʝ ʦʪʧʝʯʘʪʢʠ ʊɿ ʩ ʚʘʣʢʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʦʪʤʝ-

ʯʝʥʦ, ʯʪʦ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʛʨʘʥʠʮʳ ʢʦʥʪʘʢʪʘ ʚʘʣʢʦʚ ʠʤʝʶʪ ʢʨʠʚʦʣʠʥʝʡʥʳʡ (ʥʝʣʠʥʝʡʥʳʡ) 

ʭʘʨʘʢʪʝʨ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʣʦʱʘʜʝʡ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʪʨʫʙʳ Ï 50ʭ1,5 ʤʤ 

ʧʦ ʧʨʠʚʦʜʥʳʤ ʢʘʣʠʙʨʘʤ ʬʦʨʤʦʚʦʯʥʦʛʦ ʩʪʘʥʘ ʊʕʉɸ 30ï50 ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʣʦʱʘʜʠ ʚʥʫʪʨʝʥ-

ʥʠʭ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʝʥʴʰʝ, ʯʝʤ ʧʣʦʱʘʜʠ ʥʘʨʫʞʥʳʭ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʫʯʘʩʪʢʝ ʦʪʢʨʳʪʳʭ ʢʘʣʠʙʨʦʚ ʥʘ 50-70 %, ʥʘ ʫʯʘʩʪʢʝ ʟʘʢʨʳʪʳʭ ʢʘʣʠʙʨʦʚ - ʥʘ 6-

35 %. 
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ɻʣʘʚʘ 4 ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʫʩʣʦʚʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʘʢ-

ʪʦʨʘ ʬʦʨʤʳ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʙʘʣʘʥʩʘ ʪʷʥʫʱʠʭ ʠ ʪʦʨʤʦʟʷʱʠʭ ʫʩʠʣʠʡ ʬʦʨʤʦʚʢʠ ʩ ʫʯʝʪʦʤ 

ʢʦʥʬʠʛʫʨʘʮʠʡ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

4.1 ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʛʨʘʥʠʮ ʢʦʥʪʘʢʪʘ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ 

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʤʝʨʦʚ ʢʦʥʪʘʢʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʬʦʨʤʫʝʤʦʡ ʧʦʣʦʩʳ ʩ ʥʠʞʥʠʤʠ ʠ 

ʚʝʨʭʥʠʤʠ ʚʘʣʢʘʤʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʭʦʜʥʳʝ ʛʨʘʥʠʮʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʢʦʥʪʘʢʪʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʘ ʚʭʦʜʝ ʬʦʨʤʫʝʤʦʡ ʧʦʣʦʩʳ ʚ ʢʘʣʠʙʨ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʳ ʩʪʝʧʝʥ-

ʥʦʡ ʬʫʥʢʮʠʠ ʧʨʠ ʧʦʢʘʟʘʪʝʣʝ ʩʪʝʧʝʥʠ (m) ʥʝ ʤʝʥʴʰʝ ʝʜʠʥʠʮʳ ʠ ʦʩʥʦʚʘʥʠʠ ʩʪʝʧʝʥʠ, ʠʟʤʝʥʷʶ-

ʱʝʤʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,1. ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʚʭʦʜʥʳʭ ʛʨʘʥʠʮ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦ-

ʣʦʩʳ ʩ ʚʘʣʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.1. 

ɺʥʫʪʨʝʥʥʠʝ ʢʦʥʪʘʢʪʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʦʩʳ ʩ ʚʝʨʭʥʠʤʠ ʚʘʣʢʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʘʧʧʨʦʢʩʠ-

ʤʠʨʦʚʘʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʙʳʚʘʶʱʝʡ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʠ ï ʨʠʩʫʥʦʢ 4.1ʘ. ʅʘʨʫʞʥʳʝ ʢʦʥʪʘʢʪ-

ʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʦʩʳ ʩ ʥʠʞʥʠʤʠ ʚʘʣʢʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʠ ï ʨʠʩʫʥʦʢ 4.1ʙ.  

  
ʘ ʙ 

ʘ ï ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ; ʙ ï ʜʣʷ ʥʘʨʫʞʥʳʭ  

ʈʠʩʫʥʦʢ 4.1 ï ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʚʭʦʜʥʳʭ ʛʨʘʥʠʮ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ  

ʧʦʣʦʩʳ ʩ ʚʘʣʢʘʤʠ 
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4.2 ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʥʫʪʨʝʥʥʝʡ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʬʘʢʪʦʨʘ ʬʦʨʤʳ 

ʂʦʥʪʘʢʪʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʩʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʛʨʘʥʠʮ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʦʣʦ-

ʩʳ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʨʠʩʫʥʢʝ 4.2 

 
 

ʘ ʙ 

ʈʠʩʫʥʦʢ 4.2 ï ʂʦʥʪʘʢʪʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ (ʘ) ʠ ʩʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʛʨʘʥʠʮ ʢʦʥʪʘʢʪʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʦʣʦʩʳ (ʙ) ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ (ʧʨʝʜʩʪʘʚʣʝʥʘ 1/2 ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ) 

ɼʣʷ ʚʝʨʭʥʝʡ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʱʠʡ ʚʠʜ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʛʦ ʚʳʨʘʞʝʥʠʷ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ: 

ὰὦ ὒ ὃ
ὦ

ὅ
Ȣ (4.1) 

ʏʠʩʣʦʚʳʝ ʢʦʥʩʪʘʥʪʳ ɸ, C, L ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʚ ʮʝʥʪʨʝ ʠ 

ʥʘ ʢʨʘʶ ʧʦʣʦʩʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʂʦʥʩʪʘʥʪʘ ʉ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʣʫʰʠ-

ʨʠʥʝ ʢʦʥʪʘʢʪʘ ʧʦʣʦʩʳ ʩ ʚʝʨʭʥʠʤ ʜʝʬʦʨʤʠʨʫʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʪ.ʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʩʪʘʥʪ ɸ ʠ L ʚʳʙʠʨʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʟʥʘʯʝʥʠʡ ʜʣʠʥʳ ʢʦʥʪʘʢʪʘ ʧʦ ʜʥʫ 

ʚʝʨʭʥʝʛʦ ʚʘʣʢʘ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʝʥʪʨʘʣʴʥʦʤʫ ʚʦʣʦʢʥʫ l0 ʠ ʧʦ ʨʝʙʦʨʜʝ ʚʝʨʭʥʝʛʦ ʚʘʣʢʘ l1, 

ʢʦʪʦʨʘʷ ʚ ʢʘʣʠʙʨʘʭ ʧʦʣʥʦʛʦ ʦʭʚʘʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʣʦʢʥʫ ʥʘ ʢʨʦʤʢʝ ʧʦʣʦʩʳ, ʘ ʚ ʢʘʣʠʙʨʘʭ ʥʝ-

ʧʦʣʥʦʛʦ ʦʭʚʘʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʣʦʢʥʫ ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʨʝʙʦʨʜʝ ʚʝʨʭʥʝʛʦ ʚʘʣʢʘ 

ὒ ὰ ʠ ὃ ὰ ὰȟ (4.3) 

ʪ. ʝ. ʜʣʷ ʚʝʨʭʥʠʭ ʚʘʣʢʦʚ ʠʤʝʝʤ ʚʳʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʘʝʪ ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʢʦʥʪʘʢ-

ʪʘ ʚ ʮʝʥʪʨʝ ʠ ʥʘ ʨʝʙʦʨʜʘʭ ʧʦʣʦʩʳ: 

ὰὦ ὰ ὰ ὰ
ὦ

ὦ
Ȣ (4.4) 

 

ὅ ὦȢ (4.2) 



69 

 

ʇʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ m ʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʫ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʛʨʘ-

ʬʠʢʦʤ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʠ. ʇʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ m, ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʬʦʨʤʳ. 

ɼʣʷ ʝʛʦ ʥʘʭʦʞʜʝʥʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʝʞʜʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ 

ʠ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ: 

ῳ ὰ ὰ̞̋̒̐ȟ (4.5) 

ʛʜʝ ὰ̞̋̒̐ ï ʜʣʠʥʘ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ.  

ʇʦʣʫʯʝʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʩʫʤʤʠʨʫʶʪʩʷ ʧʦ ʚʩʝʤ ʪʦʯʢʘʤ, ʚ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳ ʦʧʳʪʥʳʝ 

ʟʥʘʯʝʥʠʷ. ʀʩʢʦʤʦʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʦʨʘ ʬʦʨʤʳ m ʥʘʭʦʜʠʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʤʠʥʠʤʫʤʘ ʚʳʨʘʞʝʥʠʷ: 

ῳ
ρ

ὔ
ὰ ὰ̞̋̒̐Ȣ (4.6) 

ʈʘʩʯʝʪ ʧʦʣʥʦʡ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ 

[70]: 

Ὂ̃ ὄ̋ ̃ ὒ̃ ̅

ὒ̃ ̅ ὒ̃ ̑

ά ρ
Ͻὄ̋ ȟ̃ (4.7) 

ʛʜʝ ὄ̋  ̃ï ʰʠʨʠʥʘ ʚʝʨʭʥʝʡ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

ὒ̃  ̅ï ʜʣʠʥʘ ʧʦ ʜʥʫ ʚʝʨʭʥʝʛʦ ʚʘʣʢʘ; 

ὒ̃  ̑ï ʜʣʠʥʘ ʧʦ ʨʝʙʦʨʜʝ ʚʝʨʭʥʝʛʦ ʚʘʣʢʘ; 

m ï ʬʘʢʪʦʨ ʬʦʨʤʳ ʚʭʦʜʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ. 

 

ʇʣʦʱʘʜʴ ʟʦʥʳ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʊɿ ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ L(bi) ʧʦ ʰʠʨʠʥʝ ʥʠʞʥʝʛʦ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [71]: 

Ὂ̃ ὦ ὒ̃ ̅

ὒ̃ ̅ ὒ̃ ̑

ά ρ
Ͻ
ὦ

ὄ̋ ̃
Ȣ (4.8) 
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4.3 ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘʨʫʞʥʦʡ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʬʘʢʪʦʨʘ ʬʦʨʤʳ 

ʂʦʥʪʘʢʪʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʩʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʛʨʘʥʠʮ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʦʣʦ-

ʩʳ ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.3. 

 

 
ʘ ʙ 

ʈʠʩʫʥʦʢ 4.3 ï ʂʦʥʪʘʢʪʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ (ʘ) ʠ ʩʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʛʨʘʥʠʮ ʢʦʥʪʘʢʪʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʦʣʦʩʳ (ʙ) ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ (ʧʨʝʜʩʪʘʚʣʝʥʘ 1/2 ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ) 

ɼʣʷ ʥʠʞʥʝʡ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʱʠʡ ʚʠʜ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʛʦ ʚʳʨʘʞʝʥʠʷ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ: 

ὰὦ ὃ
ὦ

ὅ
ὒȢ (4.9) 

ʏʠʩʣʦʚʳʝ ʢʦʥʩʪʘʥʪʳ ɸ, C, L ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʚ ʮʝʥʪʨʝ ʠ 

ʥʘ ʢʨʘʶ ʧʦʣʦʩʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʂʦʥʩʪʘʥʪʘ ʉ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʣʫʰʠ-

ʨʠʥʝ ʢʦʥʪʘʢʪʘ ʧʦʣʦʩʳ ʩ ʥʠʞʥʠʤ ʜʝʬʦʨʤʠʨʫʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʪ.ʝ. 

ὅ ὦȢ (4.10) 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʩʪʘʥʪ ɸ ʠ L ʚʳʧʦʣʥʷʪʩʷ ʠʩʭʦʜʷ ʠʟ ʟʥʘʯʝʥʠʡ ʜʣʠʥʳ ʢʦʥʪʘʢʪʘ ʧʦ ʜʥʫ 

ʥʠʞʥʝʛʦ ʚʘʣʢʘ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʝʥʪʨʘʣʴʥʦʤʫ ʚʦʣʦʢʥʫ l0 ʠ ʧʦ ʨʝʙʦʨʜʝ ʥʠʞʥʝʛʦ ʚʘʣʢʘ l1, 

ʢʦʪʦʨʘʷ ʚ ʢʘʣʠʙʨʘʭ ʧʦʣʥʦʛʦ ʦʭʚʘʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʣʦʢʥʫ ʥʘ ʢʨʦʤʢʝ ʧʦʣʦʩʳ, ʘ ʚ ʢʘʣʠʙʨʘʭ ʥʝ-

ʧʦʣʥʦʛʦ ʦʭʚʘʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʣʦʢʥʫ ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʨʝʙʦʨʜʝ ʥʠʞʥʝʛʦ ʚʘʣʢʘ: 

ὒ ὰ ʠ ὃ ὰ ὰȢ (4.11) 

ɼʣʷ ʥʠʞʥʠʭ ʚʘʣʢʦʚ ʠʤʝʝʤ ʚʳʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʘʝʪ ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʢʦʥʪʘʢʪʘ ʚ 

ʮʝʥʪʨʝ ʠ ʥʘ ʨʝʙʦʨʜʘʭ ʧʦʣʦʩʳ: 

ὰὦ ὰ ὰ
ὦ

ὦ
ὰȢ (4.12) 
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ʈʘʩʯʝʪ ʧʦʣʥʦʡ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ 

[70]: 

Ὂ̎ ὄ̋ ̎

ὒ̎ ̑ ὒ̎ ̅

ά ρ
ὒ̎ ̅Ͻὄ̋ ȟ̎ (4.13) 

ʛʜʝ ὄ̋  ̎ï ʰʠʨʠʥʘ ʥʠʞʥʝʡ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

ὒ̎  ̑ï ʜʣʠʥʘ ʧʦ ʨʝʙʦʨʜʝ ʥʠʞʥʝʛʦ ʚʘʣʢʘ; 

ὒ̎  ̅ï ʜʣʠʥʘ ʧʦ ʜʥʫ ʥʠʞʥʝʛʦ ʚʘʣʢʘ; 

m ï ʬʘʢʪʦʨ ʬʦʨʤʳ ʚʭʦʜʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ. 

ʇʣʦʱʘʜʴ ʟʦʥʳ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʊɿ ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ L(bi) ʧʦ ʰʠʨʠʥʝ ʥʠʞʥʝʛʦ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [71]: 

Ὂ̎ ὦ
ὒ̎ ̑ ὒ̎ ̅

ά ρ
Ͻ
ὦ

ὄ̋ ̎
ὒ̎ ̅ϽὦȢ (4.14) 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʬʘʢʪʦʨʘ ʬʦʨʤʳ (m) ʢʦʥʪʫʨʦʚ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʣʦʱʘʜʝʡ 

ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (Ὂ̃ ὄ̋ ȟ̃Ὂ̎ ὄ̋ )̎  ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (S) ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 4.1. 

ʊʘʙʣʠʮʘ 4.1 ï ʇʘʨʘʤʝʪʨʳ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʣʦʩʳ 

 ̄
ɺʝʨʭʥʠʡ ʚʘʣʦʢ ʅʠʞʥʠʡ ʚʘʣʦʢ 

m Ὂ̃ ὄ̋ ȟ̃̍  ̍ S m Ὂ̎ ὄ̋ ȟ̎̍  ̍ S 

1.ʆʂ 2,7 364,1 0,016 8,1 842,9 0,709 

2.ʆʂ 2,8 421,1 0,044 4,8 1133,1 0,468 

3.ʆʂ 1,7 316,6 0,016 5,4 1032,2 0,993 

4.ʆʂ 1,8 141,2 0,045 3,6 923,5 0,437 

1.ɿʂ 7,1 527,9 0,350 6,2 564,9 0,418 

2.ɿʂ 4,5 524,4 0,442 4,9 550,4 0,425 

3.ɿʂ 3,7 520,4 0,358 4,5 540,4 0,278 

ʅʘ ʨʠʩʫʥʢʝ 4.4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʥʪʘʢʪʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʦʩʳ ʩ ʥʠʞʥʠʤ ʠ ʚʝʨʭʥʠʤ ʚʘʣ-

ʢʘʤʠ ʥʘ ʫʯʘʩʪʢʝ ʦʪʢʨʳʪʳʭ ʢʘʣʠʙʨʦʚ (ʧʨʝʜʩʪʘʚʣʝʥʳ 1/2 ʢʦʥʪʘʢʪʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ). ɺʭʦʜʥʘʷ ʛʨʘ-

ʥʠʮʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ï 2 ʧʦʣʫʯʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ ʠ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʚʭʦʜʥʦʡ ʛʨʘ-

ʥʠʮʝʡ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ï 1, ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ï 3. 
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ʜ ʝ 
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ʘ, ʚ, ʜ, ʞ ï ʩ ʥʠʞʥʠʤ ʚʘʣʢʦʤ 1.ʆʂ, 2.ʆʂ, 3.ʆʂ, 4.ʆʂ;  

ʙ, ʛ, ʝ, ʟ ï ʩ ʚʝʨʭʥʠʤ ʚʘʣʢʦʤ 1.ʆʂ, 2.ʆʂ, 3.ʆʂ, 4.ʆʂ 

ʈʠʩʫʥʦʢ 4.4 ï ʂʦʥʪʘʢʪʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʦʩʳ ʚ ʦʪʢʨʳʪʳʭ ʢʘʣʠʙʨʘʭ 

ʅʘ ʨʠʩʫʥʢʝ 4.5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʥʪʘʢʪʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʦʩʳ ʩ ʥʠʞʥʠʤ ʠ ʚʝʨʭʥʠʤ ʚʘʣ-

ʢʘʤʠ ʥʘ ʫʯʘʩʪʢʝ ʟʘʢʨʳʪʳʭ ʢʘʣʠʙʨʦʚ (ʧʨʝʜʩʪʘʚʣʝʥʳ 1/2 ʢʦʥʪʘʢʪʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ). ɺʭʦʜʥʘʷ ʛʨʘ-

ʥʠʮʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ï 2 ʧʦʣʫʯʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ ʠ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʚʭʦʜʥʦʡ ʛʨʘ-

ʥʠʮʝʡ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ï 1, ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ï 3. 


