
 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʧʝʨʘʪʨʠʮʳ ɽʢʘʪʝʨʠʥʳ IIè 

 

 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 

 

 

 

ʉʘʚʦʥ ɺʘʩʠʘʥʦ ʖʩʤʠʨʘ 

 

ʇʈʀʄɽʅɽʅʀɽ ʈɽɻʀʆʅɸʃʔʅʆʁ ʆʎɽʅʂʀ ʆʇʆʃɿʅɽɺʆʁ ʆʇɸʉʅʆʉʊʀ 

ɼʃʗ ʇʈʆɻʅʆɿɸ ʋʉʊʆʁʏʀɺʆʉʊʀ ʆʊʂʆʉʆɺ ʇʈʀ ɺʉʂʈʓʊʀʀ 

ʄɽʉʊʆʈʆɾɼɽʅʀʁ ʅɸ ʊɽʈʈʀʊʆʈʀʀ  

ɻʆʈʅʆɻʆ ʄɸʉʉʀɺɸ ʉɸɻʋɸïɹɸʈɸʂʆɸ, ʂʋɹɸ 

 

 

 

ʉʧʝʮʠʘʣʴʥʦʩʪʴ 2.8.3. ɻʦʨʥʦʧʨʦʤʳʰʣʝʥʥʘʷ ʠ ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʘʷ ʛʝʦʣʦʛʠʷ, 

ʛʝʦʬʠʟʠʢʘ, ʤʘʨʢʰʝʡʜʝʨʩʢʦʝ ʜʝʣʦ ʠ ʛʝʦʤʝʪʨʠʷ ʥʝʜʨ 

 

 

 

 

ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

 

 

 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʇʦʩʧʝʭʦʚ ɻ.ɹ. 

 

 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ï 2025 



2 

ʆɻʃɸɺʃɽʅʀɽ 

ɺɺɽɼɽʅʀɽ .......................................................................................................................... 5 

ɻʃɸɺɸ 1 ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʇʈʆɹʃɽʄʓ ʇʈʆɻʅʆɿɸ ʀ 

ʀɿʋʏɽʅʀʀ ʆʇʆʃɿʅɽʁ .............................................................................................. 12 

1.1 ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʝʡ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ . 19 

1.2 ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʂʫʙʝ .................................................... 22 

1.3 ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʚ 

ʧʨʦʮʝʩʩʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʠ ʜʣʷ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ................................................ 28 

1.4 ʇʝʨʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʧʨʦʛʥʦʟʘ ʦʧʦʣʟʥʝʡ ʚ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ .................... 30 

1.5 ɺʳʚʦʜʳ ʧʦ ɻʣʘʚʝ 1 ....................................................................................................... 32 

ɻʃɸɺɸ 2 ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʈɸɿɺʀʊʀʗ 

ʆʇʆʃɿʅɽʁ ɺ ʄɸʉʉʀɺɽ ʉɸɻʋɸ-ɹɸʈɸʂʆɸ......................................................... 34 

2.1 ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ............................................................................................... 34 

2.2 ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ..................................................................................... 36 

2.3 ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ .............................................................................................. 37 

2.4 ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ......................................................... 43 

2.5 ɻʠʜʨʦʛʨʘʬʠʷ ................................................................................................................. 45 

2.6 ɻʠʜʨʦʛʝʦʣʦʛʠʷ .............................................................................................................. 46 

2.7 ʉʦʚʨʝʤʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ .................................................... 47 

2.7.1 ɺʳʚʝʪʨʠʚʘʥʠʝ .......................................................................................................... 47 

2.7.2 ʕʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ............................................................................................ 48 

2.7.3 ʉʝʡʩʤʠʯʥʦʩʪʴ .......................................................................................................... 49 

2.7.4 ʆʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ............................................................................................. 51 

2.8 ɺʳʚʦʜʳ ʧʦ ɻʣʘʚʝ 2 ....................................................................................................... 55 

ɻʃɸɺɸ 3 ʈɽɻʀʆʅɸʃʔʅʆɽ ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʆɽ 

ʈɸʁʆʅʀʈʆɺɸʅʀɽ ʆʇʆʃɿʅɽɺʆʁ ʆʇɸʉʅʆʉʊʀ ɺ ʄɸʉʉʀɺɽ ʉɸɻʋɸ-

ɹɸʈɸʂʆɸ .......................................................................................................................... 57 

3.1 ʇʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʦʮʝʥʢʠ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ......................... 57 



3 

3.1.1 ʂʘʯʝʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ............................................................................................. 58 

3.1.2 ʇʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ................................................................................ 59 

3.1.3 ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ......................................................................................... 62 

3.2 ʄʝʪʦʜʦʣʦʛʠʷ ʦʮʝʥʢʠ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ............. 67 

3.3 ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) ʢʘʢ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʦʮʝʥʢʠ 

ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ....................................................................................................... 71 

3.4 ɸʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ ʥʘ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ............................................................................... 72 

3.5 ɸʥʘʣʠʟ ʤʥʦʛʦʯʣʝʥʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ ..................................................... 87 

3.6 ɺʳʚʦʜʳ ʧʦ ɻʣʘʚʝ 3 ....................................................................................................... 93 

ɻʃɸɺɸ 4 ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʆʇʆʃɿʅɽɺʓʍ ʇʈʆʎɽʉʉʆɺ ʅɸ 

ʄɽʉʊʆʈʆɾɼɽʅʀʗʍ ʇʆʃɽɿʅʓʍ ʀʉʂʆʇɸɽʄʓʍ ʆʊʂʈʓʊʓʄ 

ʉʇʆʉʆɹʆʄ ɺ ʄɸʉʉʀɺɽ ʉɸɻʋɸ-ɹɸʈɸʂʆɸ ....................................................... 96 

4.1 ʄʝʪʦʜʠʢʘ ʧʨʦʛʥʦʟʘ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ............................................................ 96 

4.1.1 ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʚ ʨʘʡʦʥʘʭ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-

ɹʘʨʘʢʦʘ ................................................................................................................................ 96 

4.1.2 ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ .................. 99 

4.1.3 ɺʘʣʠʜʘʮʠʷ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ .................................................................. 107 

4.2 ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ............. 108 

4.3 ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ................................................................................... 113 

4.4 ɺʘʣʠʜʘʮʠʷ ʧʨʦʛʥʦʟʘ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʥʠʢʝʣʷ ʠ ʢʦʙʘʣʴʪʘ ʂʘʤʘʨʠʦʢʘïɺʦʩʪʦʢ 119 

4.5 ɺʳʚʦʜʳ ʧʦ ɻʣʘʚʝ 4 ..................................................................................................... 129 

ɿɸʂʃʖʏɽʅʀɽ .............................................................................................................. 132 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ ............................................................................................ 134 



4 

ʇʈʀʃʆɾɽʅʀɽ ɸ ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ

 ............................................................................................................................................ 153 

ʇʈʀʃʆɾɽʅʀɽ ɹ  ɸʢʪ ʦ ʚʥʝʜʨʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ .......................... 154 

  



5 

ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʦʣʟʥʠ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʦʧʘʩʥʦʩʪʝʡ, ʫʛʨʦʞʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʜʦʙʳʯʘ ʚʝʜʝʪʩʷ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʦʥʠ 

ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʠʯʠʥʘʤ, ʪʘʢʠʤ ʢʘʢ ʩʠʣʴʥʳʝ ʰʪʦʨʤʳ, 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠʣʠ ʵʨʦʟʠʷ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʧʦ ʚʠʥʝ ʯʝʣʦʚʝʢʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʣʠ ʨʘʙʦʪʝ ʥʘ ʦʪʢʦʩʘʭ. ɺ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʝ ʠ ʂʘʨʠʙʩʢʦʤ ʙʘʩʩʝʡʥʝ ï 

ʨʝʛʠʦʥʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʙʦʛʘʪʩʪʚʦʤ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ, - ʵʪʘ ʧʨʦʙʣʝʤʘ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʠʟ-ʟʘ ʩʦʯʝʪʘʥʠʷ ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ, 

ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. 

ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʂʫʙʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʩʪʨʦʝʥʠʝʤ, ʢʨʫʪʳʤ ʨʝʣʴʝʬʦʤ ʠ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʩʫʤʤʘʨʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʥʘ 

ʂʫʙʝ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ. 

ʇʨʠ ʵʪʦʤ, ʩʦʛʣʘʩʥʦ ʜʦʢʣʘʜʫ ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ ʧʦ ʠʟʤʝʥʝʥʠʶ 

ʢʣʠʤʘʪʘ (IPCC, 2023), ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʦʞʠʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʩʘʜʢʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʘʢʪʠʚʠʟʘʮʠʝʡ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʥʦʚʳʭ ʦʧʦʣʟʥʝʡ. ʕʪʠ 

ʬʘʢʪʦʨʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʘ ʂʫʙʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʘʜʝʞʥʳʭ ʤʝʪʦʜʠʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʜʣʷ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ 

ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, ʚʳʷʚʣʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ 

ʘʥʘʣʠʟʘ ʧʨʠ ʦʮʝʥʢʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʡʦʥʘʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ. 

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʨʝʛʠʦʥʘʣʴʥʦʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʥʘ 

ʦʩʥʦʚʝ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʝʝ ʧʨʦʛʥʦʟʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ 

ʚʩʢʨʳʪʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʫʙʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ. 
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ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉ ʥʘʯʘʣʘ XX ʚʝʢʘ ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʩʚʷʪʠʣʠ ʩʝʙʷ 

ʠʟʫʯʝʥʠʶ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʦʛʨʝʙʦʚ ʅ.ʌ., ʇʦʧʦʚ ʀ.ɺ., ɽʤʝʣʴʷʥʦʚʘ ɽ.ʇ., 

ɹʨʘʥʵʜʝʥ ɼ., ʃʦʤʪʘʜʟʝ ɺ.ɼ., ɹʝʣʳʡ ʃ.ɼ., ɺʘʨʥʝʩ ɼ., ʉʝʨʛʝʝʚ ɽ.ʄ., ʂʶʥʪʮʝʣʴ ɺ.ɺ., 

ɿʦʣʦʪʘʨʝʚ ɻ.ʉ., ʇʝʪʨʦʚ ʅ.ʌ., ʀʚʘʥʦʚ ʀ.ʇ. ʠ ʜʨʫʛʠʝ ʟʘʥʠʤʘʣʠʩʴ ʠʟʫʯʝʥʠʝʤ 

ʤʝʭʘʥʠʟʤʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʧʦʪʝʨʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʨʘʟʚʠʪʠʝʤ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ, ʨʘʟʨʘʙʦʪʢʦʡ ʦʩʥʦʚ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʠʟʫʯʝʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʟʘʥʠʤʘʣʠʩʴ ɼʝʤʠʥ ɸ.ʄ., ʌʠʩʝʥʢʦ ɻ.ʃ., ʍʨʠʩʪʦʚ ʉ.ɻ., 

ʂʦʨʦʪʘʝʚ ɻ.ɺ., ɻʘʣʴʧʝʨʠʥ ɸ.ʄ., ɼʘʰʢʦ ʈ.ʕ., ʂʠʷʥʝʮ ɸ.ɺ., ʂʫʪʝʧʦʚ ʖ.ʀ., 

ʂʫʪʝʧʦʚʘ ʅ.ɸ., ʇʨʦʪʘʩʦʚ ʉ.ʀ., ʎʠʨʝʣʴ ʉ.ɺ., ʐʘʙʘʨʦʚ ɸ.ʅ., ʐʧʘʢʦʚ ʇ.ʉ., 

ʉʝʨʛʠʥʘ ɽ.ɺ. ʠ ʜʨʫʛʠʝ. ʉʨʝʜʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘ ʂʫʙʝ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʣʠʩʴ ʵʪʦʡ 

ʪʝʤʦʡ, ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʝʝ ʨʘʟʚʠʪʠʝ ʚʥʝʩʣʠ ʂʘʩʪʝʣʴʷʥʦ ʕ., ɻʫʘʨʜʘʜʦ ʈ. ʠ 

ɸʣʴʤʘʛʫʵʨ ʖ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ ʥʘ ʂʫʙʝ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʘʭ, ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ ʠʥʪʝʛʨʘʮʠʠ 

ʤʝʪʦʜʦʣʦʛʠʡ, ʩʧʦʩʦʙʥʳʭ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʨʘʡʦʥʘʭ ʧʨʠ 

ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʥʘ ʦʩʪʨʦʚʝ ʂʫʙʘ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-

ɹʘʨʘʢʦʘ ʥʘ ʦʩʪʨʦʚʝ ʂʫʙʘ. 

ʎʝʣɹ ʨʘʙʦʪʳ ï ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʦʧʦʣʟʥʝʚʳʤʠ 

ʨʠʩʢʘʤʠ. 
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ʀʜʝʷ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʠ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʞʥʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʜʝʡʩʪʚʫʶʱʠʭ 

ʠ ʙʫʜʫʱʠʭ ʦʪʢʨʳʪʳʭ ʨʘʟʨʘʙʦʪʦʢ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʆʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʧʨʦʩʘ ʠʟʫʯʝʥʠʷ ʦʧʦʣʟʥʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʥʘ ʂʫʙʝ ʠ ʘʥʘʣʠʟ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

2. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

4. ɺʳʧʦʣʥʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ 

ʧʨʠ ʚʩʢʨʳʪʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ. 

5. ʇʨʦʚʝʨʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʮʝʥʢʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ 

ʥʘ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʂʫʙʝ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ: 

1. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʦʧʦʣʟʥʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʘʩʩʠʚʘ 

ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʥʘ ʦʩʪʨʦʚʝ ʂʫʙʘ. 

2. ʋʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʦʣʟʥʝʡ 

ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

3. ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʫʜʫʱʠʭ ʩʮʝʥʘʨʠʝʚ 

ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʧʦʣʟʥʝʚʳʤʠ ʨʠʩʢʘʤʠ ʚ ʧʨʝʜʝʣʘʭ 

ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʥʘ ʦʩʪʨʦʚʝ ʂʫʙʘ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʫʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 2.8.3. ɻʦʨʥʦʧʨʦʤʳʰʣʝʥʥʘʷ ʠ 

ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʘʷ ʛʝʦʣʦʛʠʷ, ʛʝʦʬʠʟʠʢʘ, ʤʘʨʢʰʝʡʜʝʨʩʢʦʝ ʜʝʣʦ ʠ ʛʝʦʤʝʪʨʠʷ ʥʝʜʨ 

ʧʦ ʧʫʥʢʪʘʤ: 
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7. ɸʥʘʣʠʟ ʠ ʪʠʧʠʟʘʮʠʷ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʚʝʨʜʳʭ, 

ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʜʣʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʦʩʚʦʝʥʠʷ. 

9. ʄʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ, ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʠ 

ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ. 

10. ɻʝʦʣʦʛʠʯʝʩʢʦʝ, ʤʘʨʢʰʝʡʜʝʨʩʢʦʝ ʠ ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʠ ʢʘʯʝʩʪʚʦʤ 

ʜʦʙʳʚʘʝʤʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʩ ʫʯʝʪʦʤ ʠʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ: 

1. ʋʩʪʘʥʦʚʣʝʥʳ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʥʘ ʦʩʪʨʦʚʝ ʂʫʙʘ 

(ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ˉ 2022623538, 

ʇʨʠʣʦʞʝʥʠʝ A). 

2. ʆʧʨʝʜʝʣʝʥ r ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠ ̫ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʩʪʨʦʚʦʚ ʂʘʨʠʙʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʘ ʪʘʢʞʝ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʘʡʦʥʘʭ 

ʠ ʜʨʫʛʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ. 

3. ʇʦʣʫʯʝʥ ʘʢʪ ʚʥʝʜʨʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʦʪ 

12.09.2024 ʛ., ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʢʦʤʧʘʥʠʝʡ ɹʘʟʦʚʦʝ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ (UEB) çʕʂʉʇʃʆʄɸʊè (ʉʘʥʪʴʷʛʦ-ʜʝ-

ʂʫʙʘ) ʜʣʷ ʧʨʦʛʥʦʟʘ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʧʣʘʥʠʨʫʝʤʳʭ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʢʘʨʴʝʨʦʚ AN (ʇʨʠʣʦʞʝʥʠʝ ɹ). 

4. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʚʥʝʜʨʝʥʠʶ ʚ ɺʋɿʘʭ ʥʘ 

ʂʫʙʝ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʘʩʧʠʨʘʥʪʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʄʦʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʋʧʨʘʚʣʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 
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ʨʠʩʢʘʤʠè ʠ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ɻʫʘʥʪʘʥʘʤʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠè ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʦʧʦʣʟʥʝʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʝ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʦʙʱʝʥʠʝ ʠ ʘʥʘʣʠʟ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ 

ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʂʫʙʝ ʠ ʦʮʝʥʢʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʩ ʦʪʢʨʳʪʦʡ 

ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʦʚʝʜʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʝʪʦʜʘ ʤʫʣʴʪʠʥʦʤʠʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʧʦ ʤʝʪʦʜʫ ʉʪʝʜʠʥʛʝʨʘ ʠ 

ʧʨʦʛʥʦʟʘ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʩʢʨʳʪʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʪʢʨʳʪʳʤʠ ʛʦʨʥʳʤʠ 

ʨʘʙʦʪʘʤʠ ʤʝʪʦʜʦʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ.  

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʚʩʢʨʳʪʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪʢʨʳʪʳʤʠ 

ʛʦʨʥʳʤʠ ʨʘʙʦʪʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʉʘʛʫʘïɹʘʨʘʢʦʘ (ʂʫʙʘ) ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʩʪʝʧʝʥʠ 

ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ. 

2. ʇʨʠ ʚʩʢʨʳʪʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʪʢʨʳʪʳʤʠ ʛʦʨʥʳʤʠ ʨʘʙʦʪʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʉʘʛʫʘïɹʘʨʘʢʦʘ (ʂʫʙʘ) ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʷʚʣʷʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʭʘʨʘʢʪʝʨ ʜʦʞʜʝʡ. 

3. ʈʝʛʠʦʥʘʣʴʥʡr ʧʨʦʛʥʦʟ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠ ʚʩʢʨʳʪʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʪʢʨʳʪʳʤʠ ʛʦʨʥʳʤʠ 

ʨʘʙʦʪʘʤʠ ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʙʘʟʠʨʫʶʱʝʤʩʷ ʥʘ ʘʣʛʦʨʠʪʤʝ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ, ʨʝʣʴʝʬʥʳʤʠ, 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʩʦʢʠʤ 

ʢʘʯʝʩʪʚʦʤ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʙʲʝʢʪʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
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ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ɿʘ ʧʦʩʣʝʜʥʠʝ 3 ʛʦʜʘ ʧʨʠʥʷʪʦ ʫʯʘʩʪʠʝ ʚ 7 ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʩ ʜʦʢʣʘʜʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 6 ʤʝʞʜʫʥʘʨʦʜʥʳʭ: 

XVIII ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʬʦʨʫʤ-ʢʦʥʢʫʨʩ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷè (ʤʘʡ 2022 ʛ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). 

X ʂʦʥʚʝʥʮʠʷ ʥʘʫʢ ʦ ɿʝʤʣʝ çIX ʉʠʤʧʦʟʠʫʤ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʨʠʩʢʘʤ, 

ʧʨʠʙʨʝʞʥʳʤ ʧʨʦʮʝʩʩʘʤ ʠ ʩʝʡʩʤʠʯʥʦʩʪʠè (ʘʧʨʝʣʴ 2023 ʛ., ɻʘʚʘʥʘ, ʂʫʙʘ). 

III ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʆʙʝʩʧʝʯʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʵʥʝʨʛʝʪʠʢʠ, ʵʢʦʣʦʛʠʠ ʠ ʥʘʫʢʠ 

ʦ ʟʝʤʣʝè (ESDCA-III -2023) (ʤʘʨʪ 2023 ʛ., ʉʤʦʣʝʥʩʢ). 

III ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʆʙʝʩʧʝʯʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ: ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʵʢʦʣʦʛʠʷ, ʵʥʝʨʛʝʪʠʢʘ ʠ ʥʘʫʢʠ ʦ ɿʝʤʣʝè 

(AEES-III -2023) (ʜʝʢʘʙʨʴ 2023 ʛ., ʍʫʜʞʘʥʜ, ʊʘʜʞʠʢʠʩʪʘʥ). 

XI ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʀʥʥʦʚʘʮʠʦʥʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ: ɹʝʟʦʧʘʩʥʦʝ ʠ 

ʵʬʬʝʢʪʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭè (ʤʘʡ-ʠʶʥʴ 2024 ʛ., 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). 

XX ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ-ʢʦʥʢʫʨʩ ʩʪʫʜʝʥʪʦʚ ʚʳʧʫʩʢʥʦʛʦ ʢʫʨʩʘ ʠ 

ʘʩʧʠʨʘʥʪʦʚ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷè (ʜʝʢʘʙʨʴ 2024, ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ). 

IV ʌʦʨʫʤ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ-ʛʦʨʥʷʢʦʚ çʇʨʦʙʣʝʤʳ 

ʛʦʨʥʦʛʦ ʜʝʣʘè ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

(ʥʦʷʙʨʴ 2024, ɼʦʥʝʮʢ). 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ: ʘʥʘʣʠʟ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʥʘʫʯʥʦʛʦ ʦʧʳʪʘ ʧʦ 

ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʧʦʩʪʘʥʦʚʢʘ ʮʝʣʠ ʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ 
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ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʦ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ; ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ 

ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ; ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʙʫʜʫʱʠʭ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ; ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʘʪʝʡ ʠ ʜʦʢʣʘʜʦʚ ʥʘ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʨʦʚʥʝʡ. 

ʇʫʙʣʠʢʘʮʠʠ 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʦʩʚʝʱʝʥʳ ʚ 

7 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪʘʭ (ʧʫʥʢʪʳ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ˉ 1, 23-26, 113-115), ʚ ʪʦʤ ʯʠʩʣʝ ʚ 1 

ʩʪʘʪʴʝ ï ʚ ʠʟʜʘʥʠʷʭ ʠʟ ʧʝʨʝʯʥʷ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ 

ʙʳʪʴ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ 

ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ, ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʥʘʫʢ, ʚ 3 ʩʪʘʪʴʷʭ ï ʚ 

ʠʟʜʘʥʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʩʠʩʪʝʤʳ ʮʠʪʠʨʦʚʘʥʠʷ Scopus. 

ʇʦʣʫʯʝʥʦ 1 ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ɻʫʘʥʪʘʥʘʤʦ, ʂʫʙʘ (ʇʨʠʣʦʞʝʥʠʝ ɸ). 

ʉʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʦʛʣʘʚʣʝʥʠʷ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʝʭ ʛʣʘʚ ʩ ʚʳʚʦʜʘʤʠ ʧʦ 

ʢʘʞʜʦʡ ʠʟ ʥʠʭ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ, ʚʢʣʶʯʘʶʱʝʛʦ 161 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʠ 2 

ʧʨʠʣʦʞʝʥʠʡ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 159 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, 

ʩʦʜʝʨʞʠʪ 45 ʨʠʩʫʥʢʦʚ ʠ 12 ʪʘʙʣʠʮ.  

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ - 

ʢ.ʛ- ʤ.ʥ. ɻ.ɹ. ʇʦʩʧʝʭʦʚʫ ʟʘ ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʦʤʦʱʴ ʠ ʥʝʦʮʝʥʠʤʳʡ ʚʢʣʘʜ ʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʚʩʝʤʫ ʢʦʣʣʝʢʪʠʚʫ ʢʘʬʝʜʨʳ 

ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʜʝʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʧʝʨʘʪʨʠʮʳ 

ɽʢʘʪʝʨʠʥʳ II  ʟʘ ʧʦʜʜʝʨʞʢʫ ʠ ʧʦʣʝʟʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʜʠʩʩʝʨʪʘʮʠʝʡ. 
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ɻʃɸɺɸ 1 ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʇʈʆɹʃɽʄʓ ʇʈʆɻʅʆɿɸ ʀ 

ʀɿʋʏɽʅʀʀ ʆʇʆʃɿʅɽʁ 

ʆʧʦʣʟʥʠ ʧʨʦʠʩʭʦʜʷʪ, ʢʦʛʜʘ ʙʦʣʴʰʠʝ ʤʘʩʩʳ ʛʦʨʥʳʭ ʧʦʨʦʜ ʦʪʨʳʚʘʶʪʩʷ ʠ 

ʩʢʘʪʳʚʘʶʪʩʷ ʧʦ ʩʢʣʦʥʫ ʠʣʠ ʦʪʢʦʩʫ, ʥʘʥʦʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʞʠʟʥʷʤ [160]. ʀʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʭ ʨʘʟʚʠʪʠʶ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ 

ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʧʦʵʪʦʤʫ ʢʨʘʡʥʝ ʚʘʞʥʦ ʦʙʦʙʱʘʪʴ ʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ, ʯʪʦʙʳ ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʍʦʪʷ ʪʝʨʤʠʥʳ çʩʢʣʦʥè ʠ çʦʪʢʦʩè ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʢʣʦʥʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ, ʦʥʠ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʠʣʠ ʧʨʦʠʩʭʦʞʜʝʥʠʶ. ʉʢʣʦʥ ï ʵʪʦ ʙʦʣʝʝ ʰʠʨʦʢʠʡ 

ʦʙʱʠʡ ʪʝʨʤʠʥ, ʦʧʠʩʳʚʘʶʱʠʡ ʥʘʢʣʦʥ ʤʝʩʪʥʦʩʪʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʷʚʣʷʝʪʩʷ ʣʠ ʦʥ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ. ɽʤʝʣʴʷʥʦʚʘ ɽ.ʇ. ʦʧʨʝʜʝʣʷʝʪ ʩʢʣʦʥ ʢʘʢ ʥʘʢʣʦʥʥʳʡ 

ʫʯʘʩʪʦʢ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʪʦʩʬʝʨʳ, ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ [7]. ʆʪʢʦʩ ï ʪʝʨʤʠʥ, ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ 

ʪʝʭʥʠʢʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘʤʝʨʝʥʥʦ ʩʦʟʜʘʥʥʦʡ ʯʝʣʦʚʝʢʦʤ ʥʘʢʣʦʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʆʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʘʷ ʥʘʢʣʦʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʘʷ ʤʘʩʩʠʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʣʠ ʥʘʩʳʧʥʦʛʦ ʛʨʫʥʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʤʝʞʜʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ ʧʦ ʚʳʩʦʪʝ [19, 28]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʧʨʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʷʭ ʦʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʞʝʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʢʘʢ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʢʣʦʥʦʚ ʠ ʦʪʢʦʩʦʚ. ʅʘ 

ʨʠʩʫʥʢʝ 1.1 ʧʦʢʘʟʘʥ rʧʨʦʬʠʣʠ ʩʢʣʦʥʘ ʠ ʦʪʢʦʩʘ ʩ ʠʭ ʦʩʥʦʚʥʳʤʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. 

ʅ.ʌ. ʇʝʪʨʦʚ ʚ ʢʥʠʛʝ çʆʧʦʣʟʥʝʚʳʝ ʩʠʩʪʝʤʳ. ʇʨʦʩʪʳʝ ʦʧʦʣʟʥʠè [20], ʧʨʠʚʦʜʠʪ 

ʥʝʩʢʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʡ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʪʘʙʣʠʮʝ 1.1 ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ 

ʧʦʨʷʜʢʝ ʧʝʨʝʯʠʩʣʝʥʳ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʦʣʟʥʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʜʘʥʳ 

ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʵʪʦʡ ʪʝʤʳ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʍʍ ʚʝʢʘ. 
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ʈʠʩʫʥʦʢ 1.1 ï ʇʨʦʬʠʣʴ ʩʢʣʦʥʘ (ʘ) ʠ ʦʪʢʦʩʘ (ʙ) ʠ ʠʭ ʦʩʥʦʚʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ. 1 ï ʧʦʜʥʦʞʴʝ; 2 ï ʧʦʚʝʨʭʥʦʩʪʴ; 3 ï ʙʨʦʚʢʘ; 4 ï ʛʨʝʙʝʥʴ; H ï ʚʳʩʦʪʘ; hw ï 

ʚʳʩʦʪʘ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ; Ŭ ï ʫʛʦʣ ʫʢʣʦʥʘ; ɓ ï ʫʛʦʣ ʦʪʢʦʩʘ [139] 

ʊʘʙʣʠʮʘ 1.1 ï ʆʧʨʝʜʝʣʝʥʠʷ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ɻʦʜ ɸʚʪʦʨ, ʠʩʪʦʯʥʠʢ ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʦʣʟʥʷ 

1935 ʛ. ʇʦʛʨʝʙʦʚ ʅ.ʌ. 

[21]   

ɼʚʠʞʝʥʠʝ ʤʘʩʩʠʚʥʳʭ ʧʦʨʦʜ ʧʦ ʩʢʣʦʥʫ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʩʠʣʳ ʪʷʞʝʩʪʠ, ʯʘʩʪʦ ʵʪʦ ʜʚʠʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩ 

ʫʯʘʩʪʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

1959 ʛ. ʇʦʧʦʚ ʀ.ɺ. [22] ʉʤʝʱʝʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʢʣʦʥ, ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ. 

1972 ʛ. ɽʤʝʣʴʷʥʦʚʘ ɽ.ʇ. 

[7] 

ʕʪʦ ʜʚʠʞʝʥʠʝ ʚʥʠʟ ʯʘʩʪʠ ʧʦʨʦʜ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʢʣʦʥ, ʚ 

ʚʠʜʝ ʩʢʦʣʴʞʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʙʝʟ ʧʦʪʝʨʠ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ 

ʧʦʜʚʠʞʥʳʤʠ ʠ ʥʝʧʦʜʚʠʞʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʇʦʨʦʜʳ, 

ʢʦʪʦʨʳʝ ʩʢʦʣʴʟʷʪ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʠ, 

ʪʘʢʞʝ ʥʘʟʳʚʘʶʪʩʷ ʦʧʦʣʟʥʝʤ. 

1973 ʛ. ɻʝʦʣʦʛʠʯʝʩʢʠʡ 

ʩʣʦʚʘʨʴ, [18] 

ʆʪʨʳʚ ʟʝʤʣʷʥʳʭ ʤʘʩʩ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʠʭ ʧʦ ʩʢʣʦʥʫ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ. 

1975 ʛ. ɹʝʣʳʡ ʃ.ɼ., 

ʇʦʧʦʚ ɺ.ɺ. [2] 

ʆʧʦʣʟʝʥʴ ð ɻ ʪʦ ʩʤʝʱʝʥʠʝ ʤʘʩʩʠʚʦʚ ʟʝʤʣʠ ʧʦ ʩʢʣʦʥʫ, 

ʠʤʝʶʱʝʝ ʨʘʟʣʠʯʥʫʶ ʤʦʨʬʦʣʦʛʠʶ, ʩʪʨʫʢʪʫʨʫ ʠ 

ʜʠʥʘʤʠʢʫ. 

1977 ʛ. ʃʦʤʪʘʜʟʝ ɺ.ɼ. [14] ʆʧʦʣʟʝʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʩʩʫ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʧʦʜʚʝʨʛʰʫʶʩʷ ʠʣʠ ʧʦʜʚʝʨʞʝʥʥʫʶ ʩʤʝʱʝʥʠʶ ʚʥʠʟ ʧʦ 

ʩʢʣʦʥʫ (ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ) ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʠ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʣ ʠ ʠʥʳʭ ʬʘʢʪʦʨʦʚ. ɼʘʥʥʦʝ 

ʷʚʣʝʥʠʝ ʝʩʪʴ ʩʣʝʜʩʪʚʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʚʳʨʘʞʘʶʱʝʛʦʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʧʝʨʝʤʝʱʝʥʠʠ ʧʦʨʦʜʥʳʭ ʤʘʩʩ ʚʩʣʝʜʩʪʚʠʝ ʫʪʨʘʪʳ ʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ð ʥʘʨʫʰʝʥʠʷ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 
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1978 ʛ. ʉʝʨʛʝʝʚ ɽ.ʄ.  

[27] 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʧʨʠ ʚʤʝʰʘʪʝʣʴʩʪʚʝ 

ʧʦʜʟʝʤʥʳʭ ʣʠʙʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʨʦʠʩʭʦʜʠʪ 

ʩʢʦʣʴʟʷʱʝʝ ʩʤʝʱʝʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʜʦʣʴ ʩʢʣʦʥʘ ð 

ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʦʧʦʣʟʝʥʴ. 

1978 ʛ. ɺʘʨʥʝʩ ɼ. [146] ʆʧʦʣʟʝʥʴ, ʧʦ ʩʫʱʝʩʪʚʫ, ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʩʢʣʦʥʦʚʳʭ ʩʤʝʱʝʥʠʡ ʧʦʨʦʜʥʳʭ ʤʘʩʩ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʨʘʟʨʫʰʝʥʠʝʤ ʠ ʧʝʨʝʤʝʱʝʥʠʝʤ 

ʚʜʦʣʴ ʦʜʥʦʡ ʣʠʙʦ ʥʝʩʢʦʣʴʢʠʭ ʭʘʨʘʢʪʝʨʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ. ʊʝʨʤʠʥ ʩʦʭʨʘʥʷʝʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʦʙʦʙʱʘʶʱʝʝ ʧʦʥʷʪʠʝ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʪʠʧʦʚ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ 

ʜʚʠʞʝʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʩʢʦʣʴʞʝʥʠʝʤ ʠʣʠ ʙʝʟ 

ʪʘʢʦʚʦʛʦ. 

1980 ʛ. 

 

ʂʶʥʪʮʝʣʴ ɺ.ɺ. [13] ʇʦʜ ʦʧʦʣʟʥʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʥʠʤʘʪʴ ʬʨʘʛʤʝʥʪ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʤʝʱʝʥʠʷ, ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʝʸ ʧʝʨʝʤʝʱʝʥʠʝ (ʙʝʟ ʨʘʟʨʳʚʘ 

ʢʦʥʪʘʢʪʘ ʩ ʦʩʥʦʚʘʥʠʝʤ) ʥʘ ʥʦʚʳʡ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ, ʦʙʳʯʥʦ ʙʦʣʝʝ ʥʠʟʢʠʡ. ʆʧʦʣʟʥʝʚʦʡ ʧʨʦʮʝʩʩ ʧʨʠ 

ʵʪʦʤ ʪʨʘʢʪʫʶʪ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ 

ʩʦʩʪʘʚʘ, ʩʦʩʪʦʷʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʧʦʣʟʥʷ ʦʪ ʤʦʤʝʥʪʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʜʦ ʧʦʣʥʦʛʦ ʟʘʪʫʭʘʥʠʷ, 

ʧʨʦʷʚʣʷʶʱʫʶʩʷ ʚ ʜʝʬʦʨʤʘʮʠʷʭ ʩʣʘʛʘʶʱʠʭ ʝʛʦ ʧʦʨʦʜ. 

1983 ʛ. ɿʦʣʦʪʘʨʝʚ ɻ.ʉ. [8] ʆʧʦʣʟʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʩʤʝʱʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦ 

ʩʢʣʦʥʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʘʟʥʦʨʦʜʥʳʤ ʩʦʩʪʘʚʦʤ, 

ʩʪʨʫʢʪʫʨʦʡ ʠ ʦʙʲʸʤʘʤʠ, ʛʜʝ ʜʦʤʠʥʠʨʫʝʪ ʤʝʭʘʥʠʟʤ 

ʩʢʦʣʴʞʝʥʠʷ ʚʜʦʣʴ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʣʠ ʬʦʨʤʠʨʫʶʱʝʡʩʷ 

ʚ ʭʦʜʝ ʜʚʠʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ (ʟʦʥʳ) ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ 

ʩʜʚʠʛʘʶʱʠʭ ʫʩʠʣʠʡ ʥʘʜ ʧʨʦʯʥʦʩʪʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʨʦʜ. 

1988 ʛ. ʇʝʪʨʦʚ ʅ.ʌ. [20] ʆʧʦʣʟʝʥʴ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʧʨʦʮʝʩʩ ʦʪʜʝʣʝʥʠʷ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʤʝʱʝʥʠʷ ʬʨʘʛʤʝʥʪʘ ʧʦʨʦʜʥʳʭ ʤʘʩʩ, 

ʩʣʘʛʘʶʱʠʭ ʩʢʣʦʥ (ʦʪʢʦʩ), ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʪʝʥʢʠ ʦʪʨʳʚʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʚʷʟʠ ʩʤʝʱʘʝʤʦʛʦ ʦʙʲʸʤʘ ʩ ʦʢʨʫʞʘʶʱʠʤ 

ʤʘʩʩʠʚʦʤ. 
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1992 ʛ. ɻʨʠʛʦʨʝʥʢʦ ɸ.ɻ.  

[5] 

ʆʧʦʣʟʥʝʚʦʡ ʧʨʦʮʝʩʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʱʝʥʠʝ 

ʯʘʩʪʠ ʧʦʨʦʜʥʳʭ ʪʦʣʱ (ʛʨʫʥʪʦʚ), ʠʥʠʮʠʠʨʫʝʤʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʩʠʣʘʤʠ ʩ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʥʘ ʧʦʥʠʞʝʥʥʳʡ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ ʙʝʟ ʨʘʟʨʳʚʘ ʢʦʥʪʘʢʪʘ ʩ ʥʝʧʦʜʚʠʞʥʳʤ 

ʦʩʥʦʚʘʥʠʝʤ. ʊʝʨʤʠʥ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ 

ʦʧʦʣʟʥʝʚʦʝ ʪʝʣʦ ð ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʱʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʩʥʠʟʫ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʟʦʥʦʡ) ʩʢʦʣʴʞʝʥʠʷ, ʘ ʩʚʝʨʭʫ ð 

ʨʝʣʴʝʬʦʤ ʤʝʩʪʥʦʩʪʠ. 

1999 ʛ. ʆʩʠʧʦʚ ɺ.ʀ. ʠ ʜʨ. 

[17] 

ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʩʢʣʦʥʦʚʳʝ ʧʨʦʮʝʩʩʳ (ɻʉʇ) 

ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʵʢʟʦʛʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʷʚʣʝʥʠʷ ʜʝʥʫʜʘʮʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʢʣʦʥʘʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʪʢʦʩʘʭ, 

ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ ʧʝʨʝʤʝʱʝʥʠʠ ʛʨʫʥʪʦʚʳʭ ʤʘʩʩ ʥʘ 

ʩʥʠʞʝʥʥʳʝ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʝ ʦʪʤʝʪʢʠ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʫʯʘʩʪʠʠ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ. 

2001 ʛ. ʀʚʘʥʦʚ ʀ. ʇ., 

ʊʨʞʮʠʥʩʢʠʡ ʖ. ɹ. 

[9] 

ʆʧʦʣʟʥʝʚʳʝ ʷʚʣʝʥʠʷ - ʧʝʨʝʤʝʱʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʦʙʲʸʤʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ/ʦʪʢʦʩʫ ʚʜʦʣʴ 

ʧʦʚʝʨʭʥʦʩʪʠ(ʝʡ) ʩʢʦʣʴʞʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ 

ʢʦʤʧʣʝʢʩʦʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʤʘʩʩʦʡ ʧʦʨʦʜ, 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ, ʩʝʡʩʤʠʯʝʩʢʠʤʠ 

ʚʦʟʜʝʡʩʪʚʠʷʤʠ, ʪʝʭʥʦʛʝʥʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ). 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʘʢʪʠʚʥʳʝ ʦʧʦʣʟʥʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɺ ʦʩʥʦʚʥʦʤ ʦʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʤʝʭʘʥʠʟʤʝ ʧʨʦʮʝʩʩʘ ʩʧʦʣʟʘʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʧʨʝʜʣʦʞʝʥʥʳʝ ɺ.ɺ. ʂʥʁʪʮʝʣʝʤ [13] ʢʦʪʦʨʳʡ ʚʳʜʝʣʷʝʪ ʰʝʩʪʴ ʪʠʧʦʚ 

ʦʧʦʣʟʥʝʡ. 

ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ ʦʙʦʟʥʘʯʘʪʁ ʩʤʝʱʝʥʠʝ ʙʣʦʢʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠʣʠ ʨʳʭʣʳʭ 

ʤʘʩʩ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʤʛʥʦʚʝʥʥʦʡ ʧʦʪʝʨʝʡ ʧʨʦʯʥʦʩʪʠ (ʭʨʫʧʢʠʤ ʨʘʟʨʫʰʝʥʠʝʤ) ʠʣʠ 

ʨʘʟʚʠʪʠʝʤ ʧʦʣʟʫʯʝʩʪʠ, ʧʝʨʝʭʦʜʷʱʝʡ ʚ ʩʨʝʟ. ʈʘʟʨʫʰʝʥʠʝ ʩʢʣʦʥʦʚ ʧʨʠ ʪʘʢʠʭ ʦʧʦʣʟʥʷʭ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤ ʧʦʚʝʨʭʥʦʩʪʷʤ ʦʪʨʳʚʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ 
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ʭʘʨʘʢʪʝʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʭ ʩʪʨʫʢʪʫʨʳ [13]; ʜʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ ʤʦʛʫʪ 

ʠʤʝʪʴ ʧʣʦʩʢʫʶ ʠʣʠ ʢʨʫʛʣʦʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʬʦʨʤʫ (ʨʠʩʫʥʦʢ 1.2) [77].  

 

ʈʠʩʫʥʦʢ 1.2 ï ʊʠʧʳ ʥʘʨʫʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʘʣʴʥʳʭ ʩʢʣʦʥʦʚ. ʆʙʨʫʰʝʥʠʝ 

ʩʢʘʣʴʥʦʛʦ ʙʣʦʢʘ ʧʦʨʦʜ: 1 ï ʧʦ ʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ; 2 ï ʧʦ ʜʚʫʤ 

ʧʦʚʝʨʭʥʦʩʪʷʤ ʩʢʦʣʴʞʝʥʠʷ; 3 ï ʧʦ ʢʨʫʛʣʦʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ 

[79] 

ʆʧʦʣʟʥʠ ʩʜʚʠʛʘ ï ʩʤʝʱʝʥʠʝ ʙʣʦʢʦʚ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʧʦ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʛʣʠʥʠʩʪʦʤ ʩʣʦʝ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʠʷ ʧʦʣʟʫʯʝʩʪʠ, ʧʝʨʝʭʦʜʷʱʝʡ ʚ ʩʜʚʠʛ 

[13]. 

ʆʧʦʣʟʥʠ ʚʳʜʘʚʣʠʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʩʢʣʦʥʘʭ, ʩʣʦʞʝʥʥʳʭ ʦʩʘʜʦʯʥʳʤʠ, 

ʠʥʪʨʫʟʠʚʥʳʤʠ ʠ ʵʬʬʫʟʠʚʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʢʦʛʜʘ ʤʘʩʩʘ ʚʳʰʝʣʝʞʘʱʠʭ ʪʦʣʱ 

ʧʨʝʚʳʰʘʝʪ ʧʨʦʯʥʦʩʪʴ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜ. ʂʣʶʯʝʚʳʤ ʫʩʣʦʚʠʝʤ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʦʩʥʦʚʘʥʠʠ ʩʢʣʦʥʘ ʚʳʜʝʨʞʘʥʥʳʭ ʥʠʟʢʦʧʨʦʯʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, 

ʧʝʨʝʢʨʳʪʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ [13]. 

ʄʝʭʘʥʠʟʤ ʦʧʦʣʟʥʝʡ ʚʳʧʣʳʚʘʥʠʷ ʩʚʷʟʘʥ ʩ ʵʢʩʪʨʫʟʠʝʡ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ 

ʧʣʳʚʫʥʥʳʭ ʧʣʘʩʪʦʚ, ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʦʪʣʦʞʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ: ʟʦʥʘʤʠ ʛʝʥʝʨʘʮʠʠ ʜʝʬʦʨʤʘʮʠʡ ʯʘʩʪʦ ʩʣʫʞʘʪ ʧʳʣʝʚʘʪʦ-

ʧʝʩʯʘʥʳʝ ʛʨʫʥʪʳ ʩ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʤʠ ʢʦʣʣʦʠʜʘʤʠ. ʈʘʟʨʫʰʝʥʠʝ ʢʦʣʣʦʠʜʥʳʭ 

ʩʚʷʟʝʡ (ʚ ʯʘʩʪʥʦʩʪʠ, ʚʩʣʝʜʩʪʚʠʝ ʨʦʩʪʘ ʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ) ʠʥʠʮʠʠʨʫʝʪ 

ʣʘʚʠʥʦʦʙʨʘʟʥʦʝ ʨʘʟʫʧʨʦʯʥʝʥʠʝ ʩ ʧʝʨʝʭʦʜʦʤ ʚ ʧʣʳʚʫʥ [13]. 

ʆʧʦʣʟʥʠ-ʧʦʪʦʢʠ ʩʚʷʟʘʥ r ʩ ʚʦʜʦʥʘʩʳʱʝʥʠʝʤ ʛʣʠʥʠʩʪʦ-ʦʙʣʦʤʦʯʥʳʭ ʤʘʩʩ 

ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʚʦʜʘʤʠ (ʘʪʤʦʩʬʝʨʥʳʤʠ/ʪʝʭʥʦʛʝʥʥʳʤʠ), ʧʨʠʚʦʜʷʱʠʤ ʢ ʧʦʪʝʨʝ 

ʧʨʦʯʥʦʩʪʠ. ʇʦʩʣʝʜʫʶʱʝʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʤʘʩʩ ʢʘʢ ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʦʡ 
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ʩʫʙʩʪʘʥʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʫʥʘʩʣʝʜʦʚʘʥʥʳʤ ʠʣʠ ʬʦʨʤʠʨʫʝʤʳʤ ʚ ʧʨʦʮʝʩʩʝ ʩʤʝʱʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʷʤ ʩʜʚʠʛʘ [13]. 

ʆʧʦʣʟʥʠ ʧʨʦʩʝʜʘʥʠʷ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥ rʩʧʝʮʠʬʠʢʦʡ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʣʝʩʩʦʚ, 

ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ ʧʦʜʚʝʨʞʝʥʥʳʭ ʢʦʣʣʘʧʩʫ ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʷʟʝʡ ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʦʩʘʜʦʢ. 

ɼʝʬʦʨʤʘʮʠʠ ʚʝʨʭʥʝʡ (ʩʫʙʚʝʨʪʠʢʘʣʴʥʦ-ʧʦʨʠʩʪʦʡ) ʟʦʥʳ ʤʘʩʩʠʚʘ ʦʙʫʩʣʦʚʣʝʥʳ 

ʘʪʤʦʩʬʝʨʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʝʡ, ʥʠʞʥʝʡ ï ʧʦʜʪʦʢʦʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʟʦʥʝ 

ʚʳʢʣʠʥʠʚʘʥʠʷ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʧʨʦʩʘʜʢʠ ʚʳʟʳʚʘʶʪ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʝ, 

ʘʢʪʠʚʠʟʠʨʫʶʱʝʝ ʤʠʛʨʘʮʠʶ ʚʦʜ ʚ ʛʣʫʙʠʥʫ, ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʦʪʨʳʚ ʦʧʦʣʟʥʝʚʦʛʦ ʙʣʦʢʘ 

[13]. 

ʆʧʦʣʟʥʠ ʨʘʟʞʠʞʝʥʠʷ ʧʨʠʫʨʦʯʝʥ r ʢ ʢʘʡʥʦʟʦʡʩʢʠʤ ʛʣʠʥʠʩʪʳʤ ʪʦʣʱʘʤ 

ʤʦʨʩʢʦʛʦ ʛʝʥʝʟʠʩʘ ʩ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ. ʊʘʢʠʝ ʛʨʫʥʪʳ 

ʧʦʜʚʝʨʞʝʥʳ ʪʠʢʩʦʪʨʦʧʥʦʤʫ ʨʘʟʫʧʨʦʯʥʝʥʠʶ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ. 

ʄʝʭʘʥʠʟʤ ʦʙʲʷʩʥʷʶʪ ʚʝʢʦʚʳʤ ʚʳʱʝʣʘʯʠʚʘʥʠʝʤ ʩʦʣʝʡ (ʩ ʧʦʪʝʨʝʡ ʧʨʦʯʥʦʩʪʠ ʜʦ 30 %), 

ʧʨʠʚʦʜʷʱʠʤ ʢ ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʧʦʨʦʚʦʡ ʞʠʜʢʦʩʪʠ ʠ 

ʧʦʩʣʝʜʫʶʱʝʤʫ ʨʦʩʪʫ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ [13]. 

ʉʣʦʞʥʳʝ ʦʧʦʣʟʥʠ ð ʵʪʦ ʤʘʩʩʠʚʥʳʝ ʜʚʠʞʝʥʠʷ, ʩʦʯʝʪʘʶʱʠʝ ʚ ʩʝʙʝ ʜʚʘ ʠʣʠ 

ʙʦʣʝʝ ʪʠʧʦʚ ʤʝʭʘʥʠʟʤʦʚ ʩʤʝʱʝʥʠʷ (ʪʘʢʠʭ ʢʘʢ ʦʙʨʫʰʝʥʠʷ, ʦʧʨʦʢʠʜʳʚʘʥʠʷ, ʧʦʪʦʢʠ ʠʣʠ 

ʨʦʪʘʮʠʦʥʥʳʝ/ʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʦʧʦʣʟʥʠ) ʚ ʦʜʥʦʤ ʩʦʙʳʪʠʠ. ʕʪʠ ʦʧʦʣʟʥʠ ʦʙʳʯʥʦ 

ʚʳʟʳʚʘʶʪʩʷ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʘʢ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʜʦʞʜʠ, ʵʨʦʟʠʷ ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ [20]. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ɺʘʨʥʝʩʘ (1978) [146] ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʭ ʠ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ. ɺ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʦʩʥʦʚʥʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ʆʥʘ ʚ ʦʩʥʦʚʥʦʤ ʧʦʩʪʨʦʝʥʘ ʥʘ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʦʧʦʣʟʥʝʡ. ɺ ʵʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʟʣʠʯʘʶʪ ʪʠʧʳ ʦʧʦʣʟʥʝʡ (ʨʠʩʫʥʦʢ 1.3), ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

- ʦʙʚʘʣ ï ʵʪʦ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠ ʛʨʫʥʪʘ ʠʣʠ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʠʣʠ 

ʤʘʩʩʠʚʥʳʭ ʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʩʚʦʝʡ ʪʨʘʝʢʪʦʨʠʠ ʩʧʫʩʢʘʶʪʩʷ ʧʦ 

ʚʦʟʜʫʭʫ ʚ ʩʚʦʙʦʜʥʦʤ ʧʘʜʝʥʠʠ, ʛʜʝ ʧʨʦʠʩʭʦʜʷʪ ʧʨʳʞʢʠ, ʦʪʩʢʦʢʠ ʠ ʧʝʨʝʢʘʪʳ [146]. 
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ʈʠʩʫʥʦʢ 1.3 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ɺʘʨʥeʩʫ, 1978 [146]  

- ʦʧʨʦʢʠʜʳʚʘʥʠʝ ï ʵʪʦ ʚʥʝʰʥʝʝ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʙʣʦʢʘ ʠʣʠ ʥʘʙʦʨʘ 

ʙʣʦʢʦʚ ʚʦʢʨʫʛ ʦʩʠ ʚʨʘʱʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʠʞʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʝʨʝʤʝʱʘʝʤʦʡ 

ʤʘʩʩʳ [146]. 

- ʦʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ ï ɻ ʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʳʝ ʜʚʠʞʝʥʠʷ ʚʥʠʟ ʤʘʩʩʳ ʛʨʫʥʪʘ 

ʠʣʠ ʧʦʨʦʜʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚʜʦʣʴ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʚʠʜʥʳ ʠʣʠ ʦ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʦʙʦʩʥʦʚʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʤʦʙʠʣʠʟʦʚʘʥʥʘʷ ʤʘʩʩʘ ʜʚʠʞʝʪʩʷ ʢʘʢ ʝʜʠʥʳʡ ʙʣʦʢ, ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
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ʦʧʠʩʳʚʘʝʤʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʧʦʣʟʥʠ ʤʦʛʫʪ ʙʳʪʴ ʚʨʘʱʘʪʝʣʴʥʳʤʠ ʠʣʠ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ 

[1456]. 

- ʦʧʦʣʟʥʠ ʚʳʜʘʚʣʠʚʘʥʠʷ ï ʵʪʦ ʪʠʧ, ʚ ʢʦʪʦʨʦʤ ʜʦʤʠʥʠʨʫʶʱʠʤ ʜʚʠʞʝʥʠʝʤ 

ʷʚʣʷʝʪʩʷ ʙʦʢʦʚʦʝ ʧʣʘʩʪʠʯʝʩʢʦʝ ʚʳʜʘʚʣʠʚʘʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʩʜʚʠʛʦʚʳʤʠ ʠʣʠ 

ʨʘʩʪʷʛʠʚʘʶʱʠʤʠ ʪʨʝʱʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʠʥʦʛʜʘ ʙʳʚʘʝʪ ʪʨʫʜʥʦ ʦʙʥʘʨʫʞʠʪʴ [146]. 

- ʧʦʪʦʢʠ ï ʵʪʦ ʜʚʠʞʝʥʠʝ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʠʣʠ ʩʤʝʰʘʥʥʦʡ ʤʘʩʩʳ, ʚ ʢʦʪʦʨʦʡ ʥʝ 

ʚʩʝ ʯʘʩʪʠʮʳ ʜʚʠʞʫʪʩʷ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ, ʘ ʠʭ ʪʨʘʝʢʪʦʨʠʠ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʤʝʱʘʝʤʘʷ ʤʘʩʩʘ ʥʝ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʬʦʨʤʫ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʚʥʠʟ, ʯʘʩʪʦ ʧʨʠʦʙʨʝʪʘʷ ʣʦʧʘʩʪʥʫʶ ʠʣʠ ʢʦʥʠʯʝʩʢʫʶ ʤʦʨʬʦʣʦʛʠʶ [146]. 

- ʩʣʦʞʥʳʝ ʦʧʦʣʟʥʠ ï ɻ ʪʦ ʜʚʠʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʙʠʥʘʮʠʠ ʜʚʫʭ 

ʠʣʠ ʙʦʣʝʝ ʪʠʧʦʚ ʵʣʝʤʝʥʪʘʨʥʳʭ ʜʚʠʞʝʥʠʡ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ. ʕʪʠ ʜʚʠʞʝʥʠʷ ʦʙʳʯʥʦ 

ʜʦʩʪʠʛʘʶʪ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ, ʠʥʦʛʜʘ ʟʘʪʨʘʛʠʚʘʷ ʮʝʣʳʝ ʩʢʣʦʥʳ [146]. 

1.1 ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʝʡ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʩʪʘʣʦ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʜʠʥʘʤʠʢʠ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʩ 

ʮʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʠ. ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʧʨʠʥʷʪʦʤʫ 

ʋʧʨʘʚʣʝʥʠʝʤ ʢʦʦʨʜʠʥʘʪʦʨʘ ʆʆʅ ʧʦ ʦʢʘʟʘʥʠʶ ʧʦʤʦʱʠ ʚ ʩʣʫʯʘʝ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, 

ʧʨʠʨʦʜʥʘʷ ʦʧʘʩʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ ʷʚʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʠ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ [143]. ʇʨʦʛʥʦʟ ʦʧʦʣʟʥʝʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʩʢʣʦʥʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʷʜʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ [29]. ɺ ʩʣʫʯʘʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ 

ʨʝʯʴ ʠʜʝʪ ʦ ʚʳʷʚʣʝʥʠʠ ʨʘʡʦʥʦʚ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʫʩʪʦʡʯʠʚʳʤ ʩʮʝʥʘʨʠʝʤ ʧʫʪʝʤ 

ʘʥʘʣʠʟʘ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ [97, 104]. 
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ʌʘʢʪʦʨʳ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ï ʵʪʦ ʪʝ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʩʚʦʡʩʪʚ ʠ ʧʦʚʝʜʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʦ ʝʩʪʴ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʘʩʩʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ. ɺʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʤʝʩʪʥʦʩʪʠ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʧʦʣʟʥʝʡ ʧʨʠ ʥʘʣʠʯʠʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʜʨ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʤʝʩʪʥʦʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʧʦʣʟʥʝʡ ʥʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʚʨʝʤʝʥʥʦʡ ʘʩʧʝʢʪ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ. 

ʊʨʠʛʛʝʨʥʳʝ ʬʘʢʪʦʨʳ ï ʵʪʦ ʪʝ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʘʢʪʠʚʥʦʝ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʢʦʪʦʨʳʝ, ʠʩʭʦʜʷ ʠʟ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ, 

ʙʫʜʫʪ ʚʳʟʳʚʘʪʴ ʙʦʣʴʰʫʶ ʠʣʠ ʤʝʥʴʰʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʙʳʯʥʦ ʢ ʥʠʤ ʦʪʥʦʩʷʪ ʦʩʘʜʢʠ ʠʣʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ.  

ɼʣʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʦʧʘʩʥʦʩʪʴ (Ὄ  ʚʳʨʘʞʘʝʪʩʷ ʢʘʢ ʬʫʥʢʮʠʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʤʝʩʪʥʦʩʪʠ ʢ ʦʧʦʣʟʥʷʤ (S)  ʢ 

ʬʘʢʪʦʨʫ, ʚʳʟʳʚʘʶʱʝʤʫ ʦʧʦʣʟʝʥʴ (T), (1.1) [76]:  

Ὄ ὪὛȟὝ                                                      (1.1) 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʧʦʣʟʥʝʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʠʭ ʧʦʩʪʨʦʝʥʠʷ, ʠ ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʪʨʦʛʦ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʜʨʫʛʦʡ 

ʤʦʜʝʣʠ. ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʚʦʟʥʠʢʘʣʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ.  

ʄʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʘʢʞʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, 

ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʠʟʫʯʝʥʠʝʤ ʦʧʦʣʟʥʝʡ. ɺʳʙʦʨ ʤʝʪʦʜʦʚ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʠ ʘʥʘʣʠʟʘ, 

ʤʘʩʰʪʘʙʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʯʝʩʪʚʘ ʠ ʦʙʲʝʤʘ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ, ʠʤʝʶʱʠʭʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ. ʕʪʠ ʤʦʜʝʣʠ ʫʯʠʪʳʚʘʣʠ ʢʘʢ ʬʘʢʪʦʨʳ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ 

ʦʧʦʣʟʥʷʤ, ʪʘʢ ʠ ʬʘʢʪʦʨʳ, ʚʳʟʳʚʘʶʱʠʝ ʦʧʦʣʟʥʠ, ʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝʟʘʚʠʩʠʤʦ ʠʣʠ ʚ 
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ʜʦʧʦʣʥʝʥʠʝ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʫʜʝʣʷʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʨʘʙʦʪʝ ʩ ʥʘʙʣʶʜʘʝʤʳʤʠ ʜʘʥʥʳʤʠ, 

ʧʦʜʛʦʥʢʝ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ.  

ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʩʚʷʪʠʣʠ ʩʝʙʷ ʩʦʟʜʘʥʠʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, 

ʫʯʠʪʳʚʘʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʦʣʟʥʝʡ, ʪʘʢʠʭ ʢʘʢ 

ʠʥʪʝʥʩʠʚʥʳʝ ʦʩʘʜʢʠ [63], ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ [98], ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʥʪʦʚ ʠ 

ʛʦʨʥʳʭ ʧʦʨʦʜ [58], ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ [44, 84, 159] ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

[122], ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ [23], ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ [116, 128]. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʷʚʣʝʥʠʡ ʪʘʢʞʝ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʛ [130], ʠʟʤʝʥʝʥʠ ̫ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

[113], ʥʘʣʠʯʠ ̫ ʧʨʝʜʳʜʫʱʠʭ ʦʧʦʣʟʥʝʡ [129] ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [59]. 

ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥʦ ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʣʝʥʠʷ, ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

- ʚ ʨʘʡʦʥʘʭ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠʣʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʄʝʪʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʣʘʟʝʨʥʳʤ ʩʢʘʥʠʨʦʚʘʥʠʝʤ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʜʝʬʦʨʤʘʮʠʷʤʠ ʛʨʫʥʪʘ ʠ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ ʩʢʣʦʥʦʚ ʠ ʦʪʢʦʩʦʚ [4, 10], ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʜʨʦʙʥʳʭ ʢʘʨʪ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ, ʚʢʣʶʯʘʷ 

ʩʣʦʞʥʳʝ ʠʣʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʤʝʩʪʥʦʩʪʠ [67], ʧʦʚʳʩʠʣʠ ʪʦʯʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʪʠʭ ʷʚʣʝʥʠʡ, ʭʦʪʷ ʵʪʠ ʤʝʪʦʜʳ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʤʝʩʪʥʦʩʪʠ ʢ ʦʧʦʣʟʥʷʤ. 

ɺ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʥʘʙʣʶʜʝʥʠʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʩʦʯʝʪʘʶʪʩʷ ʩ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʠ ʩʦʩʪʘʚʣʝʥʠʝʤ ʢʘʨʪ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʦʧʦʣʟʥʷʤ, ʢʦʪʦʨʳʝ 

ʦʧʠʨʘʶʪʩʷ ʥʘ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʢʘʜʘʩʪʨʦʚʦʡ ʙʘʟʳ ʜʘʥʥʳʭ [26, 57, 103], ʯʪʦ ʧʦʤʦʛʘʝʪ 

ʦʮʝʥʠʪʴ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʜʝʣʝʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ 

ʤʝʪʦʜʦʚ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʝʟʫʣʴʪʘʪʳ ʟʘʚʠʩʷʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ʦʧʦʣʟʥʝʡ. 
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ʆʮʝʥʢʘ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʘʢʞʝ 

ʧʦʜʚʝʨʞʝʥʘ ʚʣʠʷʥʠʶ ʚʳʩʦʢʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʛʥʦʟ ʦʙʫʩʣʦʚʣʝʥ 

ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʧʦʣʥʦʩʪʴʶ ʧʦʥʷʪʥʳ, ʘ ʠʥʦʛʜʘ ʠ ʥʝʠʟʚʝʩʪʥʳ [99]. 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʠʟʫʯʘʣʠ ʘʩʧʝʢʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʧʦʣʟʥʝʡ ʚ ʦʪʢʨʳʪʳʭ ʢʘʨʴʝʨʘʭ, ʨʘʟʨʘʙʘʪʳʚʘʷ ʤʝʪʦʜʳ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

[12], ʟʘʥʠʤʘʣʠʩʴ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʪʦʜʠʢ ʠʟʤʝʨʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʚ ʢʘʨʴʝʨʘʭ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʦʧʦʣʟʥʠ [11, 16] ʠʣʠ ʠʟʫʯʝʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʩ 

ʧʦʤʦʱʴʶ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ [6, 73]. 

1.2  ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʂʫʙʝ 

ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ 

ʈʝʩʧʫʙʣʠʢʠ ʂʫʙʘ. ʇʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʪʦʡ ʪʝʤʝ ʥʘ ʚʦʩʪʦʢʝ ʂʫʙʳ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʂʘʨʤʝʥʘʪʝ ʍ.ɸ. (1996) [45]; ʘʚʪʦʨ ʧʨʦʚʝʣ ʦʮʝʥʢʫ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʦʯʚ ʠ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʦʩʥʦʚʝ ʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʘ 

ʩʦʩʪʘʚʣʝʥʘ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʤʘʩʰʪʘʙʘ 1:10 000 ʠ ʧʨʦʚʝʜʝʥʦ 

ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʧʦʣʟʥʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʝʣʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ 

ʟʦʥʠʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʠ ʥʝ ʦʮʝʥʠʚʘʝʪ ʜʨʫʛʠʝ 

ʚʦʟʤʦʞʥʳʝ ʬʘʢʪʦʨʳ.  

ʂʘʩʪʝʣʴʷʥʦ ɸ.ɽ. (2000, 2008) [47, 49] ʠʟʫʯʘʝʪ ʨʠʩʢ ʦʧʦʣʟʥʝʡ ʚ ʤʫʥʠʮʠʧʘʣʠʪʝʪʝ 

ʉʘʥ-ɸʥʪʦʥʠʦ-ʜʝʣʴ-ʉʫʨ, ʧʨʦʚʠʥʮʠʷ ɻʫʘʥʪʘʥʘʤʦ ʚ ʢʘʯʝʩʪʚʝ ʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʜʝ ʛʝʦʣʦʛʠʷ, ʛʝʦʤʦʨʬʦʣʦʛʠʷ ʠ ʪʝʢʪʦʥʠʢʘ ʙʳʣʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ 

ʨʘʩʩʤʦʪʨʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʦʤ ʦʧʦʣʟʥʝʡ. ʉʦʛʣʘʩʥʦ ɺʘʨʥʝʩʫ (1978) [146], ʦʥ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʥʝʢʦʪʦʨʳʝ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʢʘʢ ʧʘʜʝʥʠʝ ʙʣʦʢʦʚ, 

ʧʦʪʦʢʠ, ʦʧʨʦʢʠʜʳʚʘʥʠʝ ʠ ʦʧʦʣʟʥʠ. 
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ʂʘʩʪʝʣʴʷʥʦ ɸ.ɽ. (2005) [48] ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʨʠʩʢʘ ʜʣʷ ʂʫʙʠʥʩʢʦʛʦ 

ʘʨʭʠʧʝʣʘʛʘ, ʘʥʘʣʠʟ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʨʝʣʴʝʬʘ (ʎʄʈ), ʠ ʛʝʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ. ɸʥʘʣʠʟ ʠ 

ʦʙʨʘʙʦʪʢʘ ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. 

ʂʘʨʪʠʨʦʚʘʥʠʝ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʂʫʙʠʥʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʧʨʦʚʦʜʠʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʎʄʈ ʢʘʨʪ, ʪʘʢʠʭ ʢʘʢ ʫʛʦʣ ʥʘʢʣʦʥʘ ʠ 

ʚʥʫʪʨʝʥʥʠʡ ʨʝʣʴʝʬ (ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ), ʧʦʢʘʟʳʚʘʶʱʠʭ ʥʘʠʙʦʣʝʝ 

ʧʦʜʚʝʨʞʝʥʥʳʝ ʦʧʦʣʟʥʷʤ ʫʯʘʩʪʢʠ, ʢʦʪʦʨʳʝ ʩʦʚʧʘʜʘʶʪ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʆʜʥʘʢʦ ʧʨʦʮʝʜʫʨʘ ʧʨʠʩʚʦʝʥʠʷ ʚʝʩʦʚ ʢʘʞʜʦʤʫ 

ʘʥʘʣʠʟʠʨʫʝʤʦʤʫ ʬʘʢʪʦʨʫ ʧʨʦʚʦʜʠʪʩʷ ʙʝʟ ʫʯʝʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʦʧʦʣʟʥʝʡ, ʘ ʪʦʣʴʢʦ ʩ ʫʯʝʪʦʤ ʩʦʚʧʘʜʝʥʠʷ ʩ ʛʦʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩʪʨʘʥʳ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʭʨʝʙʪʘʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʙʦʣʴʰʫʶ ʠʣʠ ʤʝʥʴʰʫʶ ʩʪʝʧʝʥʴ ʦʧʦʣʟʥʝʚʳʭ 

ʨʘʟʨʳʚʦʚ ʥʘ ʩʢʣʦʥʘʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʷʤʠ ʘʚʪʦʨʘ, ʯʪʦ ʧʦʨʦʞʜʘʝʪ 

ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉ ʪʝʭ ʧʦʨ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʦʣʞʘʣʠʩʴ, ʫʛʣʫʙʣʷʷ ʘʥʘʣʠʟ ʧʨʠʨʦʜʳ ʠ ʪʠʧʦʣʦʛʠʠ 

ʦʧʦʣʟʥʝʡ ʚ ʣʘʪʝʨʠʪʥʳʭ ʢʦʨʘʭ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʨʘʙʦʪ r ɻʫʘʨʜʘʜʦ ʈ. ʠ 

ɸʣʴʤʘʛʝʨʘ ʖ. (2001) [73], ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʚʘʷ ʧʨʠʙʣʠʞʝʥʥʘʷ ʢʘʨʪʘ ʨʠʩʢʘ 

ʜʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʇʫʥʪʘ-ɻʦʨʜʘ, ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʥʘʣʦʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʢʘʨʪ 

ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʣʠʪʦʣʦʛʠʷ, ʪʝʢʪʦʥʠʢʘ ʠ ʦʪʢʦʩʳ, ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʧʦʣʦʞʝʥʠʝ ʛʦʨʥʳʭ 

ʜʦʨʦʛ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʢʩʢʘʚʘʪʦʨʦʚ ʥʘ ʬʨʦʥʪʘʭ ʨʘʟʨʘʙʦʪʢʠ. ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ 

ʥʘ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʧʨʝʜʩʪʘʚʣʷʷ 

ʢʘʨʪʫ ʨʠʩʢʦʚ ʧʦ ʛʦʨʥʳʤ ʙʣʦʢʘʤ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʜʝʪʘʣʠʟʘʮʠʝʡ. 

ɺʧʦʩʣʝʜʩʪʚʠʠʠ ʚ ʨʘʙʦʪʘʭ ɸʣʴʤʘʛʫʵʨ ʖ. (2005) [36, 37] ʧʨʠʤʝʥʝʥʳ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʨʠʪʝʨʠʝʚ ʨʘʟʨʫʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʥʪʝʛʨʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ 

ʛʦʨʥʦ-ʧʦʯʚʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʠ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʦʛʦ 

ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʛʝʦʪʝʭʥʠʯʝʩʢʠʤ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʣʠʪʦʣʦʛʠʠ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʶ ʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʠ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʢʘʨʪʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʏʘʥʛ ɾ.ʃ. ʠ ʜʨʫʛʠʝ (2005) [51] 

ʧʦʢʘʟʘʣʠ ʧʨʠʤʝʥʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʜʘʥʥʳʝ 

ʚʦʟʜʫʰʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ ʫʯʝʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʨʘʜʠʦʵʣʝʤʝʥʪʦʚ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʚʳʷʚʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʯʘʩʪʢʦʚ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ 

ʘʥʘʣʠʟʝ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʟʝʤʝʣʴ ʢ ʨʘʟʨʳʚʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ. 

ɻʦʥʩʘʣʴʝʩ ɼ.ɽ. ʠ ʜʨʫʛʠʝ (2005) [71] ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ ʧʦʩʝʣʢʘ 

ʄʘʨʠʵʣʴ ʠ ʦʧʨʝʜʝʣʠʣʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ, ʦʮʝʥʠʣʠ ʧʝʨʠʦʜʳ ʠʭ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʠ ʟʦʥʳ ʚʦʟʜʝʡʩʪʚʠʷ [71]. ʆʥʠ 

ʧʨʦʚʝʣʠ ʩʝʡʩʤʠʯʝʩʢʦʝ ʤʠʢʨʦʟʦʥʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʛʝʦʣʦʛʠʠ, ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ 

ʤʠʢʨʦʟʝʤʣʝʪʨʷʩʝʥʠʡ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʮʝʥʠʣʠ ʫʷʟʚʠʤʦʩʪʴ, 

ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʦʡ ʚʢʣʶʯʘʶʪ ʬʠʩʢʘʣʴʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʢʘʪʘʩʪʨʦʬʫ, ʚʳʟʚʘʥʥʫʶ 

ʦʧʘʩʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ, ʠ ʫʷʟʚʠʤʦʩʪʴ ʟʘʩʪʨʦʝʥʥʦʡ ʩʨʝʜʳ ʢ 

ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʩʝʡʩʤʠʯʝʩʢʠʤ ʩʦʙʳʪʠʷʤ ʠ ʦʧʦʣʟʥʷʤ ʥʘ ʧʣʘʪʦ ʄʘʨʠʵʣʴ.  

ʇʝʜʨʦʩʦ ʀ.ʀ. ʠ ʜʨʫʛʠʝ (2005) [108] ʧʨʦʚʝʣʠ ʦʮʝʥʢʫ ʦʧʘʩʥʦʩʪʝʡ, ʫʷʟʚʠʤʦʩʪʠ, 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ ʇʣʘʡʷ, ʉʴʶʜʘʜ-

ɻʘʙʘʥʘ ʥʘ ʦʩʥʦʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʟʘʩʪʨʦʝʥʥʦʡ ʩʨʝʜʳ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʠ ʪʦʯʥʳʝ ʉʮʝʥʘʨʠʠ 

ʦʧʘʩʥʦʩʪʝʡ. ɸʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʨʦʚʦʮʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʧʨʦʣʠʚʥʳʝ 

ʜʦʞʜʠ ʠ ʩʠʣʴʥʳʝ ʚʝʪʨʳ, ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʧʦʣʟʥʠ, 

ʧʨʦʩʝʜʘʥʠʝ ʛʨʫʥʪʘ, ʥʘʚʦʜʥʝʥʠʷ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʤʦʨʷ. 

ʂʘʙʨʝʨʘ ʍ. (2005) [43] ʧʦʢʘʟʳʚʘʣ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʢʘʜʘʩʪʨ ʧʨʦʚʠʥʮʠʠ ʇʠʥʘʨ-ʜʝʣʴ-ʈʠʦ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠ ʦʮʝʥʢʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 
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ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʡ. ɺ ʥʝʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʢʨʠʪʝʨʠʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʩʦʦʙʨʘʞʝʥʠʷ ʦ 

ʪʦʤ, ʢʘʢ ʠʭ ʫʯʠʪʳʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʚʘʞʥʦʩʪʠ, ʥʘʯʠʥʘʷ ʩ ʚʳʚʝʜʝʥʠʷ ʠ 

ʠʥʪʝʛʨʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨr ʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʨʠ ʢʘʞʜʦʤ ʜʝʡʩʪʚʠʠ. 

ɸʥʘʣʠʟ ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʦʛʦ, ʯʪʦ ʦʮʝʥʢʘ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʚʣʠʷʥʠʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʢʣʠʤʘʪ, ʨʝʣʴʝʬ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʩʪʨʘʪʠʬʠʢʘʮʠʦʥʥʳʝ 

ʫʩʣʦʚʠʷ, ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʨʦʜ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʬʠʟʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʇʨʠʥʷʪʳʡ 

ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʦʣʫʯʝʥʠʠ ʩʝʨʠʠ ʢʘʨʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʥʘʣʦʞʝʥʠʷ 

ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ - ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ.  

ʕʩʢʦʙʘʨ ʕ.ʄ. (2005) [62] ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʨʝʭʢʘʥʘʣʴʥʘʷ ʨʝʬʨʘʢʮʠʦʥʥʘʷ ʤʘʣʦʛʣʫʙʠʥʥʘʷ ʩʝʡʩʤʠʢʘ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʚʝʨʪʠʢʘʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ), ʩʝʡʩʤʦʤʝʪʨʳ ʠ 

ʘʵʨʦʛʝʦʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʫʷʟʚʠʤʦʩʪʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʳ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ ʥʘ ʧʣʦʱʘʜʢʝ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʙʦʪ, ʦʮʝʥʝʥʳ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʧʦʣʟʥʠ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʦʧʨʝʜʝʣʷʷ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʩʠʣʝʥʠʷ ʛʨʫʥʪʦʚ, ʠʭ ʩʚʷʟʴ ʩ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʠ 

ʩʣʦʞʠʚʰʠʤʠʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʘ ʪʘʢʞʝ ʢʘʨʪʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʳʝ 

ʘʥʦʤʘʣʴʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʟʦʥʳ, ʦʪʨʘʞʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʟʨʳʚʘʤʠ ʯʝʨʝʟ 

ʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ. 

ʏʫʡ ʊ.ɼʞ. ʠ ʜʨʫʛʠʝ (2005) [54] ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʚ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʝ ɻʫʘʥʪʘʥʘʤʦ, ʠʭ ʭʨʦʥʦʣʦʛʠʶ ʠ ʦʮʝʥʢʫ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, 

ʚʳʟʚʘʥʥʳʭ ʵʪʠʤʠ ʷʚʣʝʥʠʷʤʠ, ʚʢʣʶʯʘʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʦʧʦʣʟʥʠ, ʨʘʟʨʫʰʝʥʠʝ ʧʣʦʪʠʥ, 

ʜʠʥʘʤʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʛʨʫʥʪʘ, ʪʨʦʧʠʯʝʩʢʠʝ ʫʨʘʛʘʥʳ, ʪʦʨʥʘʜʦ, ʠʥʪʝʥʩʠʚʥʳʝ ʠ 

ʢʠʩʣʦʪʥʳʝ ʦʩʘʜʢʠ, ʥʘʚʦʜʥʝʥʠʷ, ʟʘʩʫʭʠ, ʟʘʩʦʣʝʥʠʝ, ʦʧʫʩʪʳʥʠʚʘʥʠʝ, ʜʝʛʨʘʜʘʮʠʶ 

ʛʨʫʥʪʘ, ʛʦʨʦʜʩʢʠʝ ʧʦʞʘʨʳ, ʣʝʩʥʳʝ ʧʦʞʘʨʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʚʘʨʠʠ. ɺ ʨʘʟʜʝʣʝ, 
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ʧʦʩʚʷʱʝʥʥʦʤ ʦʧʦʣʟʥʝʚʳʤ ʷʚʣʝʥʠʷʤ, ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ 

ʥʝʩʢʦʣʴʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʨʘʩʯʣʝʥʝʥʠʷ ʠ ʫʢʣʦʥʘ ʤʝʩʪʥʦʩʪʠ, ʦʜʥʘʢʦ ʚʳʙʦʨ ʨʘʡʦʥʦʚ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʡʦʥʘʤ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʯʘʩʪʦʪʦʡ ʦʧʦʣʟʥʝʡ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ. 

ʂʘʨʝʥʥʦ ɹ. (2005) [46] ʩʦʩʪʘʚʠʣ ʢʘʨʪʫ ʦʧʦʣʟʥʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʧʨʠʤʝʥʷʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʨʘʚʥʠʚʘʥʠʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ, ʠ, 

ʥʘʢʦʥʝʮ, ʧʦʣʫʯʠʣ ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʨʘʚʥʠʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʩʢʣʦʥʥʳ ʚʝʩʪʠ ʩʝʙʷ ʢʘʢ ʩʪʨʫʢʪʫʨʥʳʝ ʨʘʟʣʦʤʳ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʘʨʪʘ 

ʩʦʩʪʘʚʣʝʥʘ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʩ ʫʢʘʟʘʥʠʝʤ ʚʝʨʦʷʪʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʠ ʩʭʝʤʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʚʝʨʦʷʪʥʳʭ ʜʚʠʞʝʥʠʡ ʤʘʩʩ, ʘʚʪʦʨʳ ʥʝ 

ʧʨʝʜʩʪʘʚʠʣʠ ʢʘʜʘʩʪʨ ʦʧʦʣʟʥʝʡ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʧʦʣʫʯʝʥʥʦʡ ʢʘʨʪʳ.  

ʈʝʡʝʩ ʂ.ʈ. (2005) [123] ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʧʘʩʩʠʚʥʳʭ ʬʘʢʪʦʨʦʚ (ʨʝʣʴʝʬ, 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʨʤʘʮʠʡ) ʠ ʘʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ 

(ʢʨʠʪʝʨʠʡ ʤʘʛʥʠʪʫʜʳ-ʨʘʩʩʪʦʷʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ), ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʨʫʥʪʦʚ ʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʚʦʩʪʦʯʥʳʭ ʧʨʦʚʠʥʮʠʷʭ ʂʫʙʳ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ 

ʧʨʝʜʣʘʛʘʶʪ ʩʭʝʤʫ ʟʦʥʠʨʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʦʧʦʣʟʥʷʤ ʠʣʠ 

ʦʙʚʘʣʘʤ ʥʘ ʦʪʢʦʩʘʭ ʜʦʨʦʛ, ʚʳʟʚʘʥʥʳʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʩʠʣʴʥʦʡ ʠʣʠ ʩʨʝʜʥʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʩ ʫʯʝʪʦʤ ʬʘʢʪʦʨʦʚ ʨʝʣʴʝʬʘ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. ʂ ʬʘʢʪʦʨʘʤ, 

ʚʳʟʚrʘʶʱʠʤ ʦʧʦʣʟʥʠ, ʦʪʥʦʩʷʪʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʚʣʠʷʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, 

ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ ʩʯʠʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʵʪʦʛʦ ʷʚʣʝʥʠʷ. 

ʉʘʚʦʥ-ɺʘʩʠʘʥʦ ʠ ʜʨʫʛʠʝ (2016) [134] ʧʨʦʚʝʣʠ ʦʮʝʥʢʫ ʦʧʘʩʥʦʩʪʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʧʨʦʚʠʥʮʠʠ ɻʫʘʥʪʘʥʘʤʦ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜ 

ʚʟʚʝʰʝʥʥʦʡ ʩʫʤʤʳ ʬʘʢʪʦʨʦʚ ʠ ʠʟʦʠʝʪʠʯʝʩʢʘ ̫ʢʘʨʪʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʦʩʘʜʢʦʚ ʟʘ 60 ʣʝʪ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʦʩʘʜʢʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʥʝ ʫʯʠʪʳʚʘʝʪ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 
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ʩʫʱʝʩʪʚʫʶʱʠʭ ʬʦʨʤʘʮʠʡ, ʥʝ ʚʢʣʶʯʘʝʪ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʘʢʪʠʚʥʫʶ 

ʪʝʢʪʦʥʠʢʫ ʠ ʠʩʢʣʶʯʘʝʪ ʚʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ɻʘʣʴʙʘʥ ʠ ɻʫʘʨʜʘʜʦ (2016) [66, 72] ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʪʦʜʠʢʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ 

ʫʨʦʚʥʷʭ ʚʘʞʥʦʩʪʠ ʧʝʨʝʤʝʥʥʳʭ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʠ 

ʧʨʝʜʣʦʞʠʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʬʦʨʤʫʣʠʨʦʚʢʫ ʜʣʷ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɻʀʉ). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʣʠʪʦʣʦʛʠʯʝʩʢʘʷ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʥʪʝʛʨʘʮʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʘʩʧʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʯʝʨʝʜʦʚʘʥʠʝ ʪʚʝʨʜʳʭ ʠ ʩʣʘʙʳʭ ʧʦʨʦʜ, ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʠ ʧʦʨʦʜʳ, 

ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ ʧʨʦʮʝʩʩʘʤ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʧʨʷʤʳʭ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʚʦʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʭʦʪʷ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʨʫʛʠʝ ʢʦʩʚʝʥʥʳʝ ʤʝʪʦʜʳ. 

ʈʦʩʘʙʘʣʴ (2009, 2018) [124, 125] ʦʮʝʥʠʣa ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ ʠ ʨʘʟʞʠʞʝʥʠʶ ʛʨʫʥʪʦʚ, ʚʳʟʚʘʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʚ ʨʘʡʦʥʘʭ 

ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʂʫʙʳ ʠ ʚ ʤʝʩʪʝʯʢʝ ɹʝʣʴʪʨʘʥ ʥʘ ʩʝʚʝʨʝ ɻʫʘʥʪʘʥʘʤʦ ʥʘ ʦʩʥʦʚʝ 

ʠʥʪʝʛʨʘʮʠʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʘʢʪʠʚʥʦʡ ʪʝʢʪʦʥʠʢʠ ʠ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʟʦʥʠʨʦʚʘʥʠʝ ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʦʧʦʣʟʥʷʤ 

ʥʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʫʯʝʪʦʤ ʪʦʣʴʢʦ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʘʥʘʣʠʟʝ ʘʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʦʩʥʦʚʥʳʭ ʨʘʟʣʦʤʦʚ.  

ʇʦʩʧʝʭʦʚ ɻ.ɹ. ʠ ʜʨʫʛʠʝ [26, 114] ʧʨʦʚʝʣʠ ʢʘʜʘʩʪʨ ʦʧʦʣʟʥʝʡ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʫʨʘʛʘʥʘ ʄʵʪʴʶ ʚ 2016 ʛʦʜʫ ʥʘ ʚʦʩʪʦʢʝ ʂʫʙʳ ʠ ʫʩʪʘʥʦʚʠʣʠ ʩʚʷʟʴ ʥʝʢʦʪʦʨʳʭ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 

ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʉʜʝʣʘʥ ʧʝʨʚʳʡ ʧʦʜʭʦʜ ʢ ʨʘʩʯʝʪʫ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ 

ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ. ʇʦʩʧʝʭʦʚ ɻ.ɹ. ʠ 

ʜʨʫʛʠʝ (2023, 2024) [25, 115] ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʙʠʥʘʮʠʶ ʤʝʪʦʜʦʚ ʵʢʩʧʝʨʪʥʳʭ ʢʨʠʪʝʨʠʝʚ, 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʪʦʜʦʚ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʥʘʨʫʰʠʪʝʣʷ ʥʝʢʦʪʦʨʳʭ ʵʢʦʩʠʩʪʝʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ 

ɸʣʝʭʘʥʜʨʦ ʜʝ ɻʫʤʙʦʣʴʜʪ ʠ ʟʦʥʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʤʫʥʠʮʠʧʘʣʠʪʝʪʝ 
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ʗʪʝʨʘʩ ʠ ʧʨʦʚʠʥʮʠʠ ɻʫʘʥʪʘʥʘʤʦ. ʀʟʫʯʠʚ ʬʘʢʪʦʨʳ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠ ʪʨʠʛʛʝʨʳ 

ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʥʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʩʘʜʢʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ 

ʪʨʠʛʛʝʨʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʂʫʙʳ [24].  

ɺ ʵʪʦʤ ʞʝ ʨʘʡʦʥʝ ɸʬʘʥʘʩʴʝʚ ʇ.ʀ. ʠ ʜʨʫʛʠʝ (2024) [1] ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ 

ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʦʩʥʦʚʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʨʴʝʨʥʦʡ ʜʦʨʦʛʠ ʥʘ ʥʠʢʝʣʝʚʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʂʘʤʘʨʠʦʢʘ-ʩʝʚʝʨ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ ʚʘʞʥʦʩʪʴ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʦʩʘʜʢʦʚ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʢʦʩʦʚ. 

1.3  ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʦʧʦʣʟʥʝʡ ʚ ʧʨʦʮʝʩʩʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʠ ʜʣʷ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ 

ɺ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʨʝʛʠʦʥʝ ʂʫʙʳ ʥʘʭʦʜʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʘʠʙʦʣʴʰʝʛʦ ʨʘʩʮʚʝʪʘ ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʚʦʩʪʦʯʥʦʡ ʂʫʙʳ ʜʦʩʪʠʛʣʘ ʚ ʧʝʨʠʦʜ ʩ 1975 ʧʦ 1989 ʛʦʜʳ ʙʣʘʛʦʜʘʨʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩ 

ʙʳʚʰʠʤ ʉʦʚʝʪʩʢʠʤ ʉʦʶʟʦʤ ʠ ʩʪʨʘʥʘʤʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʨʘʟʚʠʪʠʶ ʥʠʢʝʣʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʕʪʘ ʦʪʨʘʩʣʴ ʩʦʩʪʘʚʣʷʣʘ 6 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʵʢʩʧʦʨʪʘ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʘʥʳ, ʢʦʪʦʨʳʡ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʧʨʝʚʳʩʠʣ 317,4 ʤʣʥ ʧʝʩʦ, ʜʦʩʪʠʛʥʫʚ ʚ 2021 ʛʦʜʫ ʦʙʲʝʤʘ ʵʢʩʧʦʨʪʘ ʚ 5145,1 ʄʪ [107]. 

ɺ ʨʝʛʠʦʥʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʠ ʜʦʙʳʯʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

ʢʨʠʪʠʯʝʩʢʠʭ ʤʠʥʝʨʘʣʦʚ [85], ʚʢʣʶʯʘʷ ʥʠʢʝʣʴ, ʢʦʙʘʣʴʪ, ʭʨʦʤ ʠ ʜʨʫʛʠʝ, ʪʘʢʠʝ ʢʘʢ ʤʝʜʴ, 

ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʧʝʨʝʭʦʜʝ ʢʘʢ ʢʣʶʯʝʚʳʝ 

ʬʘʢʪʦʨʳ ʜʣʷ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ, ʵʣʝʢʪʨʦʤʦʙʠʣʴʥʦʩʪʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ [64]. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʫʙʘ ʧʨʝʜʚʠʜʝʥʠʝ ʨʠʩʢʦʚʘʥʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʣʝʜʫʶʱʠʤʠ ʧʨʘʚʦʚʳʤʠ 

ʥʦʨʤʘʤʠ: ɿʘʢʦʥ ˉ 76 çʆ ʛʦʨʥʦʤ ʜʝʣʝè, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʧʦʠʩʢʘ, 

ʨʘʟʚʝʜʢʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ 
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ʂʫʙʝ, ʠ ɼʝʢʨʝʪ-ʟʘʢʦʥ ˉ 226 çɻʦʨʥʳʡ ʢʦʜʝʢʩè, ʨʝʛʫʣʠʨʫʶʱʠʡ ʪʝʭʥʠʯʝʩʢʠʝ ʠ 

ʧʨʘʚʦʚʳʝ ʘʩʧʝʢʪʳ ʛʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʪʘʢʠʝ ʚʦʧʨʦʩʳ, ʢʘʢ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʣʶʙʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʠ ʨʘʟʚʝʜʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

[155]. ʉʦʟʜʘʥʠʝ ʜʘʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʜʝʣʘʝʪ ʘʥʘʣʠʟ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʩʠʣʫ 

ʩʣʦʞʥʦʩʪʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ 

ʵʪʦʤ ʨʘʡʦʥʝ ʫʩʢʦʨʷʶʪʩʷ ʦʧʘʩʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʚ ʙʫʜʫʱʝʤ ʤʦʛʫʪ 

ʦʩʣʦʞʥʠʪʴ ʫʩʣʦʚʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʘʟʚʝʜʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʩʦʭʨʘʥʷʶʪʩʷ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ, ʪʘʢʠʝ ʢʘʢ ʥʝʭʚʘʪʢʘ ʜʘʥʥʳʭ ʚ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʘʭ ʦʮʝʥʢʠ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ 

ʧʦʜʭʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴʶ ʠ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʩʦʙʳʪʠʷ, ʚʳʟʚʘʥʥʳʝ ʤʥʦʞʝʩʪʚʦʤ 

ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ [53]. 

ɼʨʫʛʘʷ ʧʨʦʙʣʝʤʘ ʩʚʷʟʘʥʘ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚ 

ʫʷʟʚʠʤʳʭ ʨʘʡʦʥʘʭ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ, 

ʚʳʟʳʚʘʶʱʠʭ ʠʥʪʝʥʩʠʚʥʳʝ ʦʩʘʜʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʠ ʠʟʤʝʥʝʥʠʝʤ 

ʢʣʠʤʘʪʘ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʡ. ɼʣʷ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʝʨʠʦʜʳ ʦʧʦʣʟʥʝʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʭʦʜʩʪʚʝ ʫʩʣʦʚʠʡ, 

ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʙʫʜʫʱʠʝ ʫʩʣʦʚʠʷ ʘʥʘʣʦʛʠʯʥʳ ʪʝʤ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʦʙʳʪʠʷ ʚ ʧʨʦʰʣʦʤ; ʦʜʥʘʢʦ ʫʩʣʦʚʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʥʝ ʩʦʚʩʝʤ ʦʜʠʥʘʢʦʚʳʤʠ. ʀʟʤʝʥʝʥʠʷ ʚ ʪʨʝʥʜʝ ʪʘʢʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʢʘʢ ʦʩʘʜʢʠ, 

ʚʳʟʚʘʥʥʳʝ ʚʣʠʷʥʠʝʤ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʤʦʛʫʪ 

ʠʟʤʝʥʠʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʭʝʤʳ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ 
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ʦʧʦʣʟʥʝʡ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʩʮʝʥʘʨʠʠ ʩ ʫʯʝʪʦʤ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ ʠ ʭʦʣʤʦʚ, ʥʦ ʠ ʦʩʘʜʢʦʚ ʢʘʢ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ, ʚʳʟʳʚʘʶʱʝʛʦ ʦʧʦʣʟʥʠ. 

ʕʪʠ ʧʨʦʙʣʝʤʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ ʠʥʪʝʛʨʘʮʠʠ ʤʝʪʦʜʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʩ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʴʶ, 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʭʝʤʳ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʦʥ 

ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʨʘʡʦʥʘʭ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʠ ʪʝʤ 

ʩʘʤʳʤ ʜʦʙʠʚʘʪʴʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʚ ʚʳʙʦʨʝ ʪʝʭʥʦʣʦʛʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

1.4 ʇʝʨʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʧʨʦʛʥʦʟʘ ʦʧʦʣʟʥʝʡ ʚ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʡ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʨʘʡʦʥʘʭ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-

ɹʘʨʘʢʦʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʨʘʡʦʥʳ ʦʙʳʯʥʦ 

ʧʦʜʚʝʨʞʝʥʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʠ ʜʦʙʳʯʥʳʭ ʨʘʙʦʪ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʛʥʦʟʘ ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʙʫʜʫʱʠʭ ʩʮʝʥʘʨʠʝʚ ʩ ʫʯʝʪʦʤ ʩʦʯʝʪʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʢʦʩʦʚ. ʇʦʤʠʤʦ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʦʪʢʦʩʦʚ ʢ ʦʧʦʣʟʥʷʤ (ʨʝʣʴʝʬ, ʛʝʦʣʦʛʠʷ, ʛʠʜʨʦʣʦʛʠʷ, 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ ʠ ʜʨʫʛʠʝ), ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʞʠʤʝ ʚʳʧʘʜʝʥʠʷ 

ʦʩʘʜʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʥʘʩʳʱʝʥʥʦʩʪʴ ʛʨʫʥʪʘ ʠ 

ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ - ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʩʧʦʩʦʙʥʳʝ ʧʦʚʣʠʷʪʴ 

ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʢʦʩʦʚ.  

ɼʣʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʚ ʨʘʡʦʥʘʭ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ 

ʨʘʙʦʪ ʢʨʘʡʥʝ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ 

ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʴ ʛʨʫʥʪʘ, ʪʠʧ ʧʦʨʦʜʳ ʠ 

ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʣʴʝʬʘ. ʕʪʦʪ ʧʦʜʭʦʜ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʦʚ ʥʘ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ, ʛʜʝ ʟʥʘʥʠʝ 
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ʢʨʠʪʠʯʝʩʢʠʭ ʦʧʦʣʟʥʝʚʳʭ ʟʦʥ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʠ ʵʪʦʤ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʫʣʫʯʰʝʥʠʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʛʨʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʠʩʪʝʤ 

ʨʘʥʥʝʛʦ ʦʧʦʚʝʱʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʥʜʝʥʮʠʶ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ɼʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʵʪʠ ʥʦʚʳʝ ʪʝʥʜʝʥʮʠʠ, - ʵʪʦ ʟʘʭʚʘʪ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʨʘʤʢʘʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʨʘʩʰʠʨʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ (Sentinel, Landsat ʠ ʜʨʫʛʠʝ) ʠ ʜʘʪʯʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʃʠʜʘʨ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʩʝʜʘʥʠʷ ʠ 

ʜʝʬʦʨʤʘʮʠʠ ʤʝʩʪʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʠ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʦʧʦʣʟʥʷʤ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʥʠʤʢʦʚ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʥʦʚʝ 

ʫʩʣʦʚʠʡ ʤʝʩʪʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʡ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, ʨʘʟʣʠʯʠʡ ʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 

ʜʨʫʛʠʭ ʘʩʧʝʢʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʱʠʭ ʩʭʝʤ ʦʙʥʘʨʫʞʝʥʠʷ [90, 104, 151]. ɺ ʨʘʡʦʥʘʭ ʩ 

ʚʳʩʦʢʦʡ ʦʧʦʣʟʥʝʚʦʡ ʫʷʟʚʠʤʦʩʪʴʶ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʦʢʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʘʟʝʤʥʦʝ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʠ ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ 

ʘʧʧʘʨʘʪʳ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʠ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʚʳʩʦʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʠ ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 

[158]. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʧʦʣʟʥʝʡ ʟʘʚʠʩʠʪ ʦʪ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʥʝʧʦʣʥʦ ʠʟʚʝʩʪʥʳ ʠʣʠ ʩʦʚʩʝʤ ʥʝʠʟʚʝʩʪʥʳ. ʉʚʷʟʴ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʧʨʦʮʝʩʩ, ʠ ʥʘʙʣʶʜʝʥʠʝʤ ʟʘ ʥʠʤ ʦʙʳʯʥʦ ʥʝʣʠʥʝʡʥʘ. ʄʝʪʦʜʳ, 
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ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʦʧʦʣʟʥʝʡ, ʙʫʜʴ ʪʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʧʦʜʭʦʜʳ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʦʧʘʩʥʦʩʪʴʶ ʠ 

ʘʥʘʣʠʟʠʨʫʝʤʳʤʠ ʬʘʢʪʦʨʘʤʠ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ 

ʢʦʥʪʝʢʩʪʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʦʩʦʙʝʥʥʦ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʤʦʞʥʦ ʦʙʫʯʘʪʴ 

ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ: ʦʪ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʜʦ ʣʦʢʘʣʴʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʥʘ ʤʝʩʪʝ; ʦʥʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤʠ ʚʨʝʤʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, 

ʧʦʩʢʦʣʴʢʫ, ʧʦʤʠʤʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ 

ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟʥʳʡ ʘʥʘʣʠʟ ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ 

ʧʨʦʚʦʮʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʦʩʘʜʢʠ, ʠ ʩʧʦʩʦʙʥʳ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʧʦʣʟʥʠ ʚ 

ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ.  

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʪʘʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʢʘʢ ʩʣʫʯʘʡʥʳʡ ʣʝʩ (Random Forest), ʤʝʪʦʜ ʦʧʦʨʥʳʭ 

ʚʝʢʪʦʨʦʚ (Support Vector Machines) [94] ʠ ʛʨʘʜʠʝʥʪʥʳʡ ʙʫʩʪʠʥʛ (Gradient Boosting) 

[136, 161] ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʡʦʥʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʦʧʦʣʟʥʷʤ, 

ʘ ʪʘʢʞʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠ ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ [80, 81] ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ. 

1.5  ɺʳʚʦʜʳ ʧʦ ɻʣʘʚʝ 1 

1. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʦʧʦʣʟʥʝʡ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʠ ʪʠʧʳ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʩʢʣʦʥʘʭ ʠ ʦʪʢʦʩʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʠ 

ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʥʘ ʦʩʪʨʦʚʝ ʂʫʙʘ, ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʧʨʝʜʣʦʞʝʥʥʘʷ 

ɼ.ɼʞ. ɺʘʨʥʝʩʦʤ. ʇʦʤʠʤʦ ʵʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʚ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʥʷʪʠʷ 

ʬʘʢʪʦʨʦʚ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠ ʧʨʦʚʦʮʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʦ ʄʦʨʫ ʠ ɺʘʨʩʦʥ (1994) 

[104]. 

2. ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʂʫʙʝ ʦʪʣʠʯʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʣʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʜʭʦʜʳ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʫ ʨʠʩʢʘ 
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ʦʧʦʣʟʥʝʡ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʡʦʥʦʚ ʩ ʚʳʩʦʢʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ, 

ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʛʝʦʤʦʨʬʦʣʦʛʠʷ ʠ ʛʝʦʣʦʛʠʷ, ʠʣʠ 

ʧʨʦʚʦʮʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʦʩʘʜʢʠ, ʩ ʧʦʤʦʱʴʶ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩ 

ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʜʭʦʜʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʤʝʪʦʜʳ 

ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

3. ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʦʣʟʥʝʡ ʥʘ ʂʫʙʝ ʚʳʟʚʘʥʦ ʦʩʘʜʢʘʤʠ ʢʘʢ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʫʙʳ, 

ʪʘʢ ʠ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ. ʇʦʵʪʦʤʫ ʚʳʷʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʦʚ ʠ ʦʩʘʜʢʘʤʠ ʢʘʢ ʪʨʠʛʛʝʨʥʳʤ ʬʘʢʪʦʨʦʤ 

ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ, ʠ ʧʦʵʪʦʤʫ ʚ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʠʤ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʟʦʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʪʨʠʛʛʝʨʥʦʛʦ 

ʬʘʢʪʦʨʘ ʦʧʦʣʟʥʝʡ. 

4. ɺ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʥʘ ʦʩʪʨʦʚʝ ʂʫʙʘ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʦʧʦʣʟʥʝʡ, ʦʙʫʩʣʦʚʣʝʥʳ 

ʥʝʭʚʘʪʢʦʡ ʜʘʥʥʳʭ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʨʠʤʝʥʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʁ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ-ʟʘ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʦʣʟʥʝʡ ʥʘ ʂʫʙʝ ʷʚʣʷʪʁʩʷ ʠʥʪʝʛʨʘʮʠʷ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ 

ʦʧʘʩʥʦʩʪʠ ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.  
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ɻʃɸɺɸ 2 ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʈɸɿɺʀʊʀʗ 

ʆʇʆʃɿʅɽʁ ɺ ʄɸʉʉʀɺɽ ʉɸɻʋɸ-ɹɸʈɸʂʆɸ 

ʄʘʩʩʠʚ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʚʭʦʜʠʪ ʚ ʛʦʨʥʫʶ ʛʨʫʧʧʫ ʅʠʧʝ-ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʛʦʨʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʂʫʙʳ. ʆʥ ʟʘʥʠʤʘʝʪ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʂʫʙʠʥʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ, ʚʢʣʶʯʘʶʱʫʶ 75 % ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʠʥʮʠʠ 

ɻʫʘʥʪʘʥʘʤʦ ʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪ ʄʦʘ ʚ ʧʨʦʚʠʥʮʠʠ ʆʣʴʛʠʥ. ʇʣʦʱʘʜʴ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʩʦʩʪʘʚʣʷʝʪ 5363,5 ʢʤ2, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 57,4 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʛʦʨʥʦʡ ʛʨʫʧʧʳ ʅʠʧʝ-

ʉʘʛʫʘ-ɹʘʨʘʢʦʘ (ʨʠʩʫʥʦʢ 2.1).  

 

ʈʠʩʫʥʦʢ 2.1 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʝʝ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʠʣʘ ʙʦʣʴʰʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩ ʙʦʣʴʰʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ 

ʚʳʩʦʢʠʤ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʠ ʬʘʫʥʠʩʪʠʯʝʩʢʠʤ ʵʥʜʝʤʠʟʤʦʤ.  

2.1 ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ɺ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʪʦʧʦʛʨʘʬʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʣʠʤʘʪʘ, ʩʦʟʜʘʚʘʷ ʥʝʩʢʦʣʴʢʦ ʪʦʧʦʢʣʠʤʘʪʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 
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ʤʝʩʪʥʦʛʦ ʢʣʠʤʘʪʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʘʣʠʯʠʝʤ ʛʦʨ [112]. ɺ ʵʪʦʤ ʨʘʡʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʘʠʙʦʣʴʰʘʷ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʥʘ ʂʫʙʝ: ʟʜʝʩʴ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʪʠʧʘ 

ʢʣʠʤʘʪʘ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʂʸʧʧʝʥʘ [109]. ʅʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʧʨʝʦʙʣʘʜʘʝʪ ʚʣʘʞʥʳʡ 

ʢʣʠʤʘʪ ʪʨʦʧʠʯʝʩʢʠʭ ʜʦʞʜʝʚʳʭ ʣʝʩʦʚ (Af), ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʜʦʣʠʥʘʭ ï ʢʣʠʤʘʪ 

ʪʨʦʧʠʯʝʩʢʦʡ ʩʘʚʘʥʥʳ (Aw), ʘ ʢ ʶʛʫ ʦʪ ʤʘʩʩʠʚʘ ï ʧʦʣʫʟʘʩʫʰʣʠʚʳʡ ʢʣʠʤʘʪ (Bs). 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʝʙʣʝʪʩʷ ʤʝʞʜʫ 21 ï 27 ÁC.  

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚʳʩʦʢʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ, ʯʘʩʪʦ ʧʨʝʚʳʰʘʷ 

80 %. ʕʪʦʪ ʨʝʛʠʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʜʦʞʜʣʠʚʳʭ ʥʘ ʂʫʙʝ; ʥʘ ʩʝʚʝʨʝ ʠ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʝ ʚʳʧʘʜʘʝʪ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʩʪʨʘʥʝ - ʙʦʣʝʝ 3600 ʤʤ ʚ ʛʦʜ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʥʘ ʶʛʝ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 600 ʤʤ, ʯʪʦ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʟʘʩʫʰʣʠʚʳʤ ʫʩʣʦʚʠʷʤ. ʅʘ ʨʠʩʫʥʢʝ 2.2 ʚʠʜʥʦ, ʯʪʦ ʚ ʤʘʝ ʠ ʩʝʥʪʷʙʨʝ-

ʜʝʢʘʙʨʝ ʚʳʧʘʜʘʝʪ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʘ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʦʞʜʣʠʚʳʭ ʜʥʝʡ. 

 

ʈʠʩʫʥʦʢ 2.2 ï ʄʝʩʷʯʥʳʝ ʜʘʥʥʳʝ ʦ ʩʨʝʜʥʝʤ ʥʘʢʦʧʣʝʥʠʠ ʦʩʘʜʢʦʚ ʠ ʜʥʷʭ ʩ ʦʩʘʜʢʘʤʠ ʚ 

ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 
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2.2 ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʈʝʣʴʝʬ ʦʯʝʥʴ ʧʝʨʝʩʝʯʝʥʥʳʡ (ʨʠʩʫʥʦʢ 2.3), ʩ ʢʨʫʪʳʤʠ ʛʦʨʘʤʠ ʠ ʛʣʫʙʦʢʠʤʠ 

ʜʦʣʠʥʘʤʠ. ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʴʶ ʷʚʣʷʶʪʩʷ ʇʫʨʠʘʣʴʩʢʠʝ ʛʦʨʳ, 

ʚʝʨʰʠʥʳ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʶʪ 1 200 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ.  

 

ʈʠʩʫʥʦʢ 2.3 ï ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʚʳʩʦʪʫ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʈʝʣʴʝʬ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ, ʥʝʙʦʣʴʰʠʤʠ ʚʥʫʪʨʝʥʥʠʤʠ 

ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʜʦʣʠʥʘʤʠ, ʦʢʨʫʞʝʥʥʳʤʠ ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ, ʧʨʠʙʨʝʞʥʳʤʠ 

ʨʘʚʥʠʥʘʤʠ ʠ ʢʘʨʩʪʦʚʳʤʠ ʟʦʥʘʤʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʫʥʠʢʘʣʴʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʚʳʩʦʢʦʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʪʝʨʨʠʪʦʨʠʠ. ɿʜʝʩʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠʣʠ ʝʜʠʥʠʮ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ [145]. 

ʅʠʟʢʠʝ ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʛʦʨʳ ʩʦʩʪʦʷʪ ʠʟ ʥʝʚʳʩʦʢʠʭ ʛʦʨ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʦʡ 

676 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ ʠ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʦʥʠ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ. 
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ʕʨʦʟʠʦʥʥʳʝ ʛʦʨʳ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʩʦʩʪʦʷʪ ʠʟ ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʭ 

ʫʣʴʪʨʘʤʘʬʠʪʦʚ. ɹʨʝʢʯʠʨʦʚʘʥʥʳʡ ʠʣʠ ʤʝʣʘʥʞʝʚʳʡ ʘʩʧʝʢʪ ʠ ʥʘʣʠʯʠʝ ʫʜʣʠʥʝʥʥʳʭ ʠ 

ʦʩʪʨʳʭ ʛʨʝʙʥʝʡ ʚʣʠʷʶʪ ʥʘ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ. 

ɼʝʥʫʜʘʮʠʦʥʥʦ-ʵʨʦʟʠʦʥʥʳʝ ʭʦʣʤ r ʩʦʩʪʦʪ̫ ʠʟ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ; 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʠʭ ʚʳʩʦʪʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 120 ʤ ʜʦ 3 000 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ʕʨʦʟʠʦʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʩʢʣʦʥ ʩʦʩʪʦʠʪ ʠʟ ʧʦʨʦʜ ʦʬʠʦʣʠʪʦʚʦʛʦ ʠ 

ʤʝʪʘʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʩʠʣʝʥʥʳʡ ʨʝʛʠʦʥʘʣʴʥʳʡ 

ʤʝʪʘʤʦʨʬʠʟʤ; ʦʥʠ ʧʦʜʚʝʨʞʝʥʳ ʵʨʦʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʠ ʢʨʫʪʳʤ ʩʢʣʦʥʘʤ, ʯʪʦ 

ʦʧʨʘʚʜʳʚʘʝʪ ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ ʚ ʵʪʦʤ ʨʘʡʦʥʝ. 

2.3 ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʯʝʥʴ ʩʣʦʞʥʘ ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʮʝʣʦʛʦ ʨʷʜʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʧʠʟʦʜʦʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʧʦʨʦʜ. ʏʪʦʙʳ 

ʦʙʣʝʛʯʠʪʴ ʧʦʥʠʤʘʥʠʝ ʵʪʠʭ ʵʧʠʟʦʜʦʚ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʘʮʠʠ ʙʳʣʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ 

ʯʝʪʳʨʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘ ʧʦʨʦʜ: ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, 

ʦʬʠʦʣʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩ, ʢʦʤʧʣʝʢʩ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʠ ʢʦʤʧʣʝʢʩ ʧʦʢʨʦʚʥʳʭ ʧʦʨʦʜ, 

ʦʙʨʘʟʦʚʘʥʥʳʡ ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ (ʨʠʩʫʥʦʢ 2.4). 

ɺ ʮʝʥʪʨʝ ʠ ʥʘ ʩʝʚʝʨʝ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʚʠʪ ʦʬʠʦʣʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʨʦʜ ʜʨʝʚʥʝʡ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ, ʩ ʧʦʨʦʜʘʤʠ ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʭʘʟʙʫʨʛʠʪʦʚ, ʣʝʨʮʦʣʠʪʦʚ ʠ ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʭ 

ʜʫʥʠʪʦʚ ʠ ʤʘʬʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʠʥʪʨʫʟʠʚʥʳʭ ʪʝʣ, ʪʘʢʠʭ 

ʢʘʢ ʛʘʙʙʨʦ ʠ ʜʘʡʢʠ. ɺʦʟʨʘʩʪ ï ʚʝʨʭʥʷʷ ʶʨʘ ï ʥʠʞʥʠʡ ʤʝʣ.  
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ʈʠʩʫʥʦʢ 2.4 ï ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʯʝʪʳʨʝʭ ʢʦʤʧʣʝʢʩʦʚ ʩ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʠʪʘʤʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʂ ʵʪʦʤʫ ʢʦʤʧʣʝʢʩʫ ʪʘʢʞʝ ʧʨʠʫʨʦʯʝʥ ʤʘʢʨʦʤʝʣʘʥʞ ʩ ʦʩʪʘʪʢʘʤʠ ʧʦʨʦʜ ʜʨʝʚʥʝʡ 

ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʠʪʠʘʤʠ: 

- ʩʚʠʪʘ ʃʘïʇʠʢʦʪʘ ʚʝʨʭʥʝʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (ʢʘʤʧʘʥʩʢʠʡ ï ʤʘʵʩʪʨʠʭʪʩʢʠʡ), 

ʩʣʦʞʝʥʥʘʷ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʦʣʠʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ. 

ʂʦʤʧʣʝʢʩ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʨʘʟʚʠʪʳʤʠ ʚ ʜʚʫʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʦʩʪʨʦʚʥʳʭ ʜʫʛʘʭ: 

ʤʝʣʦʚʦʡ ʠ ʧʘʣʝʦʛʝʥʦʚʦʡ [86].  

- ʩʚʠʪʘ ʉʘʥʪʦïɼʦʤʠʥʛʦ ï ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʚʠʪʘ, ʦʙʥʘʞʘʶʱʘʷʩʷ ʚ ʨʘʡʦʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʟʚʠʪʘʷ ʚ ʤʝʣʦʚʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʝ. ʆʥʘ ʠʤʝʝʪ 

ʥʠʞʥʝʤʝʣʦʚʦʡ (ʘʧʪʩʢʠʡ) - ʚʝʨʭʥʝʤʝʣʦʚʦʡ (ʪʫʨʦʥʩʢʠʡ) ʚʦʟʨʘʩʪ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 



39 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʜʚʠʛʘʭ, ʩ ʧʨʦʩʣʦʷʤʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʪʝʨʨʠʛʝʥʥʦʡ ʣʠʪʦʬʘʮʠʠ, ʪʫʬʬʠʪʦʚ, ʵʬʬʫʟʠʚʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʦʚʦʛʦ ʠ ʘʥʜʝʟʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʪʝʣ ʜʠʦʨʠʪʦʚ, 

ʢʚʘʨʮʝʚʳʭ ʜʠʦʨʠʪʦʚ, ʛʘʙʙʨʦʜʠʦʨʠʪʦʚ, ʛʘʙʙʨʦʜʠʘʙʘʟʦʚ ʠ ʜʠʘʙʘʟʦʚ, ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʠʟʚʝʩʪʢʦʚʦ-ʰʠʩʪʦʟʠʪʦʚʳʭ ʧʦʨʦʜ ʠ ʠʟʚʝʩʪʥʷʢʦʚ 

ʇʘʣʝʦʛʝʥʦʚʘʷ ʦʩʪʨʦʚʥʘʷ ʜʫʛʘ [86] ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʩʣʦʞʥʦʩʪʴʶ ʩʦ 

ʩʪʨʫʢʪʫʨʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠ ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʩ ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʩʚʠʪʘʤʠ ʷʚʣʷʶʪʩʷ: 

- ʩʚʠʪʘ ɻʨʘʥïʊʴʝʨʨʘ ʥʠʞʥʝʧʘʣʝʦʮʝʥʦʚʦʛʦ (ʜʘʪʩʢʦʛʦ) ʚʦʟʨʘʩʪʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ 

ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʙʨʝʢʯʠʡ, ʤʝʨʛʝʣʝʡ, ʪʫʬʦʚ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ 

ʢʘʣʴʮʠʝʤ ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʪʫʬʬʠʪʦʚ; 

- ʩʚʠʪʘ ʉʘʙʘʥʝʪʘ, ʥʠʞʥʠʡ ʧʘʣʝʦʮʝʥ (ʜʘʥʠʘʥ, ʚʝʨʭʥʷʷ ʯʘʩʪʴ) ï ʩʨʝʜʥʠʡ ʵʦʮʝʥ, 

ʩʦʩʪʦʷʱʘʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʢʠʩʣʳʭ ʠ ʩʨʝʜʥʠʭ ʪʫʬʦʚ, ʩ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʢʦʚʳʭ 

ʪʫʬʬʠʪʦʚ, ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ, ʪʫʬʦʛʝʥʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, 

ʤʝʨʛʝʣʝʡ, ʛʨʘʚʝʣʠʪʦʚ ʠ ʠʟʨʝʜʢʘ ʥʝʙʦʣʴʰʠʭ ʪʝʣ ʙʘʟʘʣʴʪʦʚ ʠ ʘʥʜʝʟʠʪʦʚ; 

- ʩʚʠʪʘ ʕʣʴïʂʦʙʨʝ, ʚʦʟʨʘʩʪ ʧʘʣʝʦʮʝʥ-ʩʨʝʜʥʠʡ ʵʦʮʝʥ (ʥʠʞʥʷʷ ʯʘʩʪʴ), ʩʦʩʪʦʠʪ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦʨʦʜ ï ʪʫʬʳ, ʣʘʚʳ, ʧʝʨʝʤʝʞʘʶʱʠʝʩʷ ʩ ʪʫʬʬʠʪʘʤʠ ʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ; 

ʇʦʨʦʜʳ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʩ ʰʠʨʦʢʠʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʧʣʘʚʥʳʤʠ ʩʢʣʘʜʢʘʤʠ ʙʦʣʴʰʦʛʦ ʨʘʜʠʫʩʘ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʝʡ. ʆʩʥʦʚʥʳʤʠ ʩʚʠʪʘʤʠ ʷʚʣʷʶʪʩʷ: 

- ʩʚʠʪʘ ʏʘʨʢʦïʈʝʜʦʥʜʦ, ʩʨʝʜʥʝʵʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʦʩʪʦʠʪ ʠʟ ʢʦʤʧʘʢʪʥʳʭ 

ʦʨʛʘʥʦʜʝʪʨʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʦʢʘʤʝʥʝʚʰʠʭ, ʧʝʨʝʤʝʥʥʦʛʦ ʮʚʝʪʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʪ ʙʝʣʦʛʦ ʜʦ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʙʨʝʢʯʠʠ, 

ʛʜʝ ʧʨʝʦʙʣʘʜʘʝʪ ʪʦʣʩʪʘʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ, ʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ - ʪʦʥʢʘʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ; 

- ʩʚʠʪʘ ʉʘʥïʃʫʠʩ, ʩʨʝʜʥʠʡ ʵʦʮʝʥ (ʚʝʨʭʥʷʷ ʯʘʩʪʴ) ï ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ, 

ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʠʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʤʝʨʛʝʣʝʡ, ʛʣʠʥ, ʛʣʠʥʠʩʪʳʭ 
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ʠʟʚʝʩʪʥʷʢʦʚ, ʙʠʦʜʝʪʨʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʧʝʩʯʘʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʧʦʣʠʤʠʢʪʦʚʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʕʪʘ ʬʦʨʤʘʮʠʷ ʭʦʨʦʰʦ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʘ; 

- ʩʚʠʪʘ ʂʘʩʪʠʣʴʦïʜʝïʣʦʩïʀʥʜʠʦʩ, ʚʦʟʨʘʩʪ ʩʨʝʜʥʠʡ ʵʦʮʝʥ (ʚʝʨʭʥʷʷ ʯʘʩʪʴ) ï 

ʚʝʨʭʥʠʡ ʵʦʮʝʥ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʨʨʠʛʝʥʥʳʤʠ ʪʦʣʱʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 

ʭʦʨʦʰʦ ʨʘʩʩʣʦʝʥʥʳʭ ʤʝʨʛʝʣʝʡ, ʛʣʠʥʠʩʪʳʭ ʤʝʨʛʝʣʝʡ ʠ ʠʟʚʝʩʪʢʦʚʳʭ ʤʝʨʛʝʣʝʡ, ʩ 

ʯʘʩʪʳʤʠ ʧʨʦʩʣʦʷʤʠ ʤʝʨʛʝʣʝʡ, ʛʣʠʥʠʩʪʳʭ ʠ ʙʠʦʜʝʪʨʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ;  

- ʩʚʠʪʘ ʂʘʙʘʢʫ, ʚʦʟʨʘʩʪ ʚʝʨʭʥʝʛʦ ʦʣʠʛʦʮʝʥʘ - ʥʠʞʥʝʛʦ ʤʠʦʮʝʥʘ, ʥʠʞʥʷʷ ʯʘʩʪʴ. 

ʉʣʦʞʝʥʘ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ (ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʫʣʴʪʨʘʤʘʬʠʪʦʚ ʠ ʚʫʣʢʘʥʠʪʦʚ) 

ʠ ʦʪʜʝʣʴʥʳʤʠ ʣʠʥʟʘʤʠ ʛʣʠʥʠʩʪʳʭ ʩʫʛʣʠʥʢʦʚ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ʉʣʦʠʩʪʦʩʪʴ 

ʣʠʥʟʦʚʠʜʥʘʷ; 

- ʩʚʠʪʘ ʄʘʢʝʡ, ʚʝʨʭʥʝʦʣʠʛʦʮʝʥʦʚʦʛʦ - ʥʠʞʥʝʤʠʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (ʥʠʞʥʷʷ 

ʯʘʩʪʴ), ʩʦʩʪʦʷʱʘʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʘʣʝʚʨʦʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʠʟʨʝʜʢʘ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ 

ʠ ʢʘʣʴʢʘʨʝʥʠʪʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʩʣʦʝʚ, ʘ ʪʘʢʞʝ ʧʦʣʠʤʠʢʪʦʚʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩ 

ʧʝʩʯʘʥʳʤ ʤʘʪʨʠʢʩʦʤ; 

- ʩʚʠʪʘ ʗʪʝʨʘʩ, ʚʦʟʨʘʩʪ ʥʠʞʥʠʡ ʦʣʠʛʦʮʝʥ ï ʥʠʞʥʠʡ ʤʠʦʮʝʥ (ʥʠʞʥʷʷ ʯʘʩʪʴ), 

ʩʦʩʪʦʠʪ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʜʝʪʨʠʪʦʚʳʭ, ʙʠʦʜʝʪʨʠʪʦʚʳʭ ʠ ʙʠʦʛʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʦʪ 

ʤʝʣʢʦ ï ʜʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ, ʦʪ ʤʝʣʢʦ ï ʜʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʜʦ ʤʘʩʩʠʚʥʳʭ, ʪʚʝʨʜʳʭ, 

ʩ ʧʝʨʝʤʝʥʥʦʡ ʧʦʨʠʩʪʦʩʪʴʶ; 

- ʩʚʠʪʘ ɹʘʨʘʢʦʘ, ʚʦʟʨʘʩʪ ʚʝʨʭʥʝʛʦ ʤʠʦʮʝʥʘ (ʚʝʨʭʥʷʷ ʯʘʩʪʴ) ï ʥʠʞʥʝʛʦ ʧʣʠʦʮʝʥʘ, 

ʩʦʩʪʦʠʪ ʠʟ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ, ʪʚʝʨʜʳʭ, ʥʝʩʢʦʣʴʢʦ ʧʦʨʠʩʪʳʭ, ʧʝʩʯʘʥʳʭ ʙʠʦʜʝʪʨʠʪʦʚʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ. ʀʥʦʛʜʘ ʦʥʠ ʩʦʜʝʨʞʘʪ ʧʦʣʠʤʠʢʪʦʚʳʝ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʛʘʣʴʢʠ ʚʫʣʢʘʥʠʪʦʚ, 

ʤʝʪʘʚʫʣʢʘʥʠʪʦʚ ʠ ʫʣʴʪʨʘʤʘʬʠʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʧʨʦʩʣʦʠ ʩ ʛʣʠʥʘʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʛʘʣʴʢʠ, ʢʘʣʴʢʘʨʝʥʠʪʘʤʠ, ʤʝʨʛʝʣʷʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʘ 

ʪʘʢʞʝ ʧʦʣʠʤʠʢʪʦʚʳʝ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʛʘʣʴʢʠ ʚ ʧʣʘʩʪʘʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʥʠʭ ʠ 

ʢʨʫʧʥʳʭ, ʦʢʘʤʝʥʝʚʰʠʭ, ʞʝʣʪʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʭ ʜʦ ʞʝʣʪʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʭ, ʯʘʩʪʠʯʥʦ 

ʧʝʩʪʨʳʭ; 
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- ʩʚʠʪʘ ʂʘʙʦïʂʨʫʟ, ʚʝʨʭʥʝʤʠʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʦʩʪʦʷʱʘʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 

ʛʣʠʥʠʩʪʳʭ, ʦʢʘʤʝʥʝʚʰʠʭ, ʢʨʘʩʥʦʚʘʪʳʭ ʠʣʠ ʧʝʩʪʨʳʭ ʙʠʦʜʝʪʨʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʩʪʫʧʘʪʴ ʤʝʩʪʦ ʚʪʦʨʠʯʥʳʤ ʤʝʨʛʝʣʷʤ ʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤ; 

- ʩʚʠʪʘ ʇʫʥʪʘïʀʤʠʘʩ, ʚʦʟʨʘʩʪ ʚʝʨʭʥʠʡ ʤʠʦʮʝʥ - ʥʠʞʥʠʡ ʧʣʠʦʮʝʥ, ʦʙʨʘʟʦʚʘʥʘ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʪʦʣʱʘʤʠ, ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʦʙʣʦʤʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ (ʚ 

ʦʩʥʦʚʥʦʤ ʤʝʪʘʤʦʨʬʠʪʘʤʠ, ʫʣʴʪʨʘʤʘʬʠʪʘʤʠ ʠ ʠʟʚʝʩʪʥʷʢʘʤʠ) ʠ ʛʣʠʥʠʩʪʦ-

ʩʫʛʣʠʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʢʘʣʴʢʘʨʝʥʠʪʘʤʠ, ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʠ ʠʟʚʝʩʪʢʦʚʳʤʠ 

ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘ ʪʘʢʞʝ ʛʣʠʥʠʩʪʳʤʠ ʩʫʛʣʠʥʢʘʤʠ. ʆʥʘ ʪʦʣʩʪʦ- ʠʣʠ ʪʦʥʢʦʩʣʦʠʩʪʘʷ, 

ʣʠʥʟʦʚʠʜʥʘʷ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʘʷ; 

- ʩʚʠʪʘ ʈʠʦïʄʘʡʷ, ʚʝʨʭʥʝʧʣʠʦʮʝʥʦʚʦʛʦ - ʥʠʞʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʯʝʥʴ ʪʚʝʨʜʳʭ ʙʠʦʛʝʨʤʥʳʭ ʚʦʜʦʨʦʩʣʝʚʳʭ, ʢʦʨʘʣʣʦʚʳʭ ʠ ʤʠʢʨʠʪʦʚʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ. ʀʟʚʝʩʪʥʷʢʠ ʯʘʩʪʦ ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʳ. ʉʦʜʝʨʞʘʥʠʝ ʛʣʠʥʳ ʦʯʝʥʴ 

ʨʘʟʥʦʦʙʨʘʟʥʦ. ʆʥʠ ʩʦʜʝʨʞʘʪ ʠʥʪʝʨʢʘʣʷʮʠʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʦʣʠʤʠʢʪʦʚʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʠʟʚʝʩʪʢʦʚʳʡ ʮʝʤʝʥʪ.  

ʆʙʣʘʩʪʠ ʩʪʨʫʢʪʫʨʥʦʡ ʩʣʘʙʦʩʪʠ (ʨʘʟʣʦʤʳ) ʩʚʷʟʘʥʳ ʩ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠʩʷ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʵʧʠʟʦʜʘʤʠ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʤʠ ʜʝʬʦʨʤʘʮʠʠ ʤʘʩʩʠʚʘ (ʨʠʩʫʥʦʢ 2.5).  

 

ʈʠʩʫʥʦʢ 2.5 ï ʈʦʟʝʪʦʯʥʘʷ ʜʠʘʛʨʘʤʤʘ, ʥʘ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʳ ʧʨʝʦʙʣʘʜʘʶʱʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤ ʨʘʟʣʦʤʦʚ ʚ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʕʪʠ ʵʧʠʟʦʜʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʬʘʟʘʤ ʩʪʨʫʢʪʫʨʥʳʭ ʜʝʬʦʨʤʘʮʠʡ [84, 86], ʧʦʚʣʠʷʣʠ 

ʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʧʦʨʦʜ ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʌʘʟʳ ʩʪʨʫʢʪʫʨʥʳʭ 

ʜʝʬʦʨʤʘʮʠʡ ʩʣʝʜʫʶʱʠʝ:  
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- ʬʘʟʘ ʦʙʜʫʢʮʠʠ (ʚʝʨʭʥʠʡ ʤʝʣ-ʢʘʤʧʘʥ-ʤʘʵʩʪʨʠʭʪ ï ʨʘʥʥʠʡ ʧʘʣʝʦʮʝʥ): ʧʨʠʚʝʣʘ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʤʘʥʪʠʡ ʠ ʬʣʠʰʦʠʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʩʢʣʘʜʯʘʪʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʧʨʠ ʩʞʘʪʠʠ. ʆʥʘ ʩʚʷʟʘʥʘ ʩ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʬʠʦʣʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

- ʬʘʟʘ ʩʫʙʜʫʢʮʠʠ: ʩʚʷʟʘʥʘ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʧʘʣʝʦʛʝʥʦʚʦʡ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. ɿʦʥʘ ʥʘʠʙʦʣʴʰʝʡ ʜʝʬʦʨʤʘʮʠʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 

(ʧʘʣʝʦʮʝʥ ï ʥʘʯʘʣʦ ʩʨʝʜʥʝʛʦ ʵʦʮʝʥʘ) ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʥʘ ʶʛʝ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʩʝʚʦʡ ʜʫʛʦʡ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʝʡ ʚ ʉʴʝʨʨʘïʄʘʵʩʪʨʘ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʨʦʜʳ 

ʢʦʤʧʣʝʢʩʘ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ. 

- ʬʘʟʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʨʘʩʪʷʞʝʥʠʷ (ʩʨʝʜʥʠʡ ʵʦʮʝʥ - ʦʣʠʛʦʮʝʥ): ʩʚʷʟʘʥʘ ʩ 

ʧʨʦʮʝʩʩʘʤʠ, ʦʧʨʦʢʠʥʫʚʰʠʤʠ ʧʨʦʮʝʩʩ ʩʫʙʜʫʢʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʦʚʘʣʠʩʴ 

ʧʘʣʝʦʛʝʥʦʚʳʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʜʫʛʠ ʠ ʦʩʪʨʦʚʘ. ʈʘʟʚʠʪʠʝ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ ʥʘʯʠʥʘʝʪʩʷ 

ʦʪ ʨʠʬʪʦʚʦʡ ʟʦʥʳ ʚʦ ʚʧʘʜʠʥʝ ɹʘʨʪʣʝʪʪ, ʢ ʶʛʫ ʦʪ ʚʦʩʪʦʯʥʳʭ ʧʨʦʚʠʥʮʠʡ. ʕʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʠʬʪʠʥʛʝ, ʥʘʧʨʘʚʣʝʥʥʦʤ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʩʚʷʟʘʥʥʦʤ ʩʦ ʩʞʠʤʘʶʱʠʤʠ 

ʥʘʧʨʷʞʝʥʠʷʤʠ ʠ ʜʨʫʛʠʤʠ ʩʜʚʠʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ 

ʂʘʡʤʘʥʦʚʦʡ ʚʧʘʜʠʥʳ. 

- ʬʘʟʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʥʝʦʧʣʘʪʬʦʨʤʳ: ʩʚʷʟʘʥʘ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ, 

ʚʦʟʥʠʢʰʠʤʠ ʚ ʤʠʦʮʝʥʝ ʠʣʠ ʩ ʢʦʥʮʘ ʦʣʠʛʦʮʝʥʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʩ ʨʘʟʣʦʤʘʤʠ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ, ʘ ʪʘʢʞʝ ʢ ʨʝʘʢʪʠʚʘʮʠʠ ʚ 

ʮʝʣʦʤ ʥʦʨʤʘʣʴʥʳʭ ʠʣʠ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʳ ʩ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʇʦʷʚʠʣʘʩʴ ʩʠʩʪʝʤʘ ʨʘʟʣʦʤʦʚ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʥʝʜʘʚʥʠʤ ʨʘʟʚʠʪʠʝʤ ʂʘʡʤʘʥʦʚʦʡ ʚʧʘʜʠʥʳ. 

ɺ ʮʝʣʦʤ, ʩʠʩʪʝʤʳ ʨʘʟʣʦʤʦʚ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʯʝʪʳʨʝʭ 

ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: N45ÁE, N50ÁW, NS ʠ EW (ʩʤ. ʨʠʩʫʥʦʢ 2.5). ʕʪʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʩʚʷʟʘʥʳ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚʳʰʝ. ʕʪʦʪ ʤʘʩʩʠʚ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʨʘʟʣʦʤʦʚ (ʨʠʩʫʥʦʢ 2.6), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ 

ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʤʘʩʩʠʚʘ ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʧʦʨʦʜʳ, ʜʝʣʘʷ 

ʝʝ ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʦʡ ʢ ʜʝʬʦʨʤʘʮʠʠ ʠ ʦʙʨʫʰʝʥʠʶ.  
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ʈʠʩʫʥʦʢ 2.6 ï ʂʘʨʪʘ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʩʣʘʙʦʩʪʝʡ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

2.4 ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ɸʥʘʣʠʟ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʚʦʧʨʦʩʝ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʛʨʫʥʪʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʩʚʦʡʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪ ʧʦʚʝʜʝʥʠʝ 

ʛʦʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ ʠ ʥʘʧʨʷʞʝʥʠʷʭ. ɺ ʪʘʙʣʠʮʝ 2.1 ʧʨʠʚʝʜʝʥʳ 

ʜʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ 

ʨʘʟʣʠʯʥʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʠʟ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʊʘʙʣʠʮʘ 2.1 ï ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʚʠʪ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ [144] 

 

ʉʚʠʪʘ 

ʋʜʝʣʴʥʳʡ 

ʚʝʩ (ʩʫʭʦʡ), 

ʢʅ/ʤ3 

ʋʜʝʣʴʥʳʡ 

ʚʝʩ 

(ʚʣʘʞʥʳʡ), 

ʢʅ/ʤ3 

ʇʨʦʯʥʦʩʪʴ ʥʘ 

ʩʞʘʪʠʝ (ʚ 

ʩʫʭʦʤ 

ʩʦʩʪʦʷʥʠʠ), 

ʄʇʘ 

ʇʨʦʯʥʦʩʪʴ ʥʘ 

ʩʞʘʪʠʝ (ʚʦ 

ʚʣʘʞʥʦʤ 

ʩʦʩʪʦʷʥʠʠ), 

ʄʇʘ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʨʘʟʤʷʛʯʘʝʤʦʩʪʠ 

ʛʨʫʥʪʘ 

ʉʮʝʧʣʝʥʠʝ,  

c' ʢʇʘ 

ʉʴʝʨʨʘ ï ʇʫʨʠʘʣ 27,4 26,4 20,5 9,7 0,47 ʥ.ʜ. 

ʉʴʝʨʨʘ-ɺʝʨʜʝ 27,4 26,1 9,4 3,6 0,48 26,5 

ʐʘʬʘʨʠʥʘ 27,3 27,1 7,1  3,0 0,4 ʥ.ʜ. 

ʦ
ʬ
ʠ
ʦ
ʣ
ʠ
ʪ
ʦ
ʚ
ʦ
ʛ
ʦ
 

ʢ
ʦ
ʤ
ʧ
ʣ
ʝ
ʢ
ʩ
ʘ

 

ʅʝʚʳʚʝʪʨʝʥʥʘʷ ʧʦʨʦʜʘ 24,5 25,8 6,9 3,7 0,53 39,22 

ʉʘʧʨʦʣʠʪ 21,0 22,3 7,8-11,8 5,8-8,8 0,65-0,75 12,5 

ʇʝʨʝʭʦʜʥʘʷ ʟʦʥʘ 22,5 23,7 2,0-4,0 1,1-2,3 0,40-0,55 13,1 

ʃʘʤʦʥʠʪ 18,5 20,0 5,0-15,0 2,0-8,0 0,30-0,45 7,8 

ʌʝʨʨʠʢʨʠʪ 22,0 23,2 3,9 2,5 0,50-0,65 16,4 

ʕʣʴ-ʂʦʙʨʝ 27,07 25,8 45,8 33,4 0,6 ʥ.ʜ. 

ʉʘʙʘʥʝʪʘ 22,1 25,8 34,0-63,7 24,0-38,0 0,6 ʥ.ʜ. 

ʈʠʦ-ʄʘʡʷ 26.8 22,07 25,5 12,5 0,48 ʥ.ʜ. 

ʂʘʙʦ ï ʂʨʫʟ 25,3 25,8 33,9 15,0 0,47 ʥ.ʜ. 

ʗʪʝʨʘʩ 26,7 24,3-25,1 22,0-45,7 21,1-36,0 0,7 ʥ.ʜ. 

ʄʘʢʝʡ 26,8 21,6 10,8 7,9-13,1 0,4 0,4 

ʏʠʣʠʥʜʨʦ 26,3 23,6 10,6 10,2 0,56 ʥ.ʜ. 

ʉʘʥ-ʃʫʠʩ 26,6 19,4 10,3 6,4 0,42 0,6 

ʂʘʩʪʠʣʴʦ-ʜʝ-ʣʦʩ-ʀʥʜʠʦʩ 22,3 19,1 26,0 15,1 0,6 ʥ.ʜ. 

ʏʘʨʢʦ ʈʝʜʦʥʜʦ 26,4 25,4 24,6 21,3 0,95 ʥ.ʜ. 

4
4
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ʕʪʠ ʩʚʦʡʩʪʚʘ ʚʣʠʷʶʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ 

ʚ ʩʫʭʦʤ ʠ ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʤʷʛʯʝʥʠʷ (ʨʠʩʫʥʦʢ 2.7), ʚʠʜʥʦ, ʯʪʦ 

ʧʦʨʦʜʳ ʩʚʠʪʳ ʉʴʝʨʘ ï ʇʫʨʠʘʣ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ, ʩʚʠʪʘ 

ʄʘʢʝʡ ʠʟ ʛʨʫʧʧʳ ʦʩʘʜʦʯʥʳʭ ʧʦʢʨʦʚʥʳʭ ʧʦʨʦʜ, ʩʚʠʪʘ ʉʘʙʘʥʝʪʘ ʠʟ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠ ʧʦʨʦʜʳ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʨʘʟʤʷʛʯʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ, 

ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʧʦʨʦʜʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʚʣʘʛʠ. 

 

ʈʠʩʫʥʦʢ 2.7 ï ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʯʥʦʩʪʴʶ ʥʘ ʩʞʘʪʠʝ ʚ ʩʫʭʦʤ ʠ ʚʣʘʞʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʟʤʷʛʯʝʥʠʷ ʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʠʪʘʭ ʦʙʣʘʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

2.5 ɻʠʜʨʦʛʨʘʬʠʷ 

ɻʠʜʨʦʛʨʘʬʠʷ ï ʵʪʦ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʦʣʟʥʝʡ. ʈʝʢʠ ʠ ʨʫʯʴʠ ʤʦʛʫʪ ʨʘʟʤʳʚʘʪʴ ʦʩʥʦʚʘʥʠʷ ʩʢʣʦʥʦʚ, ʧʦʜʨʳʚʘʷ 

ʠʭ ʧʦʜʥʦʞʠʝ ʠ ʚʳʟʳʚʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ. ʈʘʡʦʥ ʠʤʝʝʪ ʛʫʩʪʫʶ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʫʶ ʩʝʪʴ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʚ ʙʦʣʝʝ ʯʝʤ 20 ʙʘʩʩʝʡʥʘʭ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ (ʨʠʩʫʥʦʢ 2.8), ʚʢʣʶʯʘʷ 

ʙʘʩʩʝʡʥ ʨʝʢʠ ʊʦʘ, ʢʦʪʦʨʘʷ ʚʳʜʝʣʷʝʪʩʷ ʢʘʢ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʨʝʢʘ ʥʘ ʂʫʙʝ ʩ 
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ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 116,2 ʢʤ, ʨʘʩʭʦʜʦʤ 53,2 ʤį/ʩ, ʧʣʦʪʥʦʩʪʴʶ ʜʨʝʥʘʞʘ 0,85 ʢʤ/ʢʤ2 ʠ 

ʩʨʝʜʥʠʤ ʩʪʦʢʦʤ 56,60 ʤ3/ʩ. ɺ ʵʪʦʤ ʙʘʩʩʝʡʥʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

 

ʈʠʩʫʥʦʢ 2.8 ï ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ  

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

2.6 ɻʠʜʨʦʛʝʦʣʦʛʠʷ 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʣʷ ʦʮʝʥʢʠ 

ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ. ʆʥʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʘʜʢʦʚ 

ʠ ʥʘʢʦʧʣʝʥʥʳʭ ʦʩʘʜʢʦʚ, ʘ ʪʘʢʞʝ ʦʪ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʛʨʫʥʪʦʚ ʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʪʘʢʠʭ ʢʘʢ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ, ʧʦʨʠʩʪʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʩʘʯʠʚʘʥʠʷ ʠ ʜʨ. ɻʣʫʙʦʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ ʚ ʦʙʣʘʩʪʠ ʥʝʪ. ʈʘʡʦʥ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʝ ʄʘʷʨʠ-ɹʘʨʘʢʦʘ, ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʩʦʚʧʘʜʘʶʪ 

ʩ ʥʘʠʙʦʣʝʝ ʪʨʝʱʠʥʦʚʘʪʦʡ ʟʦʥʦʡ ʩʝʨʧʝʥʪʠʥʦʚ. ɿʘʪʝʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʨʝʛʠʦʥʘʣʴʥʦʝ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ 

ʛʝʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʛʝʦʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʘʟʣʠʯʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ [56]. ʄʘʩʩʠʚ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ 
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ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ ʅʠʧʝ-ɹʘʨʘʢʦʘ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ 

ʜʝʬʦʨʤʘʮʠʝʡ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʩʝʨʧʝʥʪʠʥʠʪʳ, ʛʘʨʮʙʫʨʛʠʪʳ ʠ ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʝ 

ʜʫʥʠʪʳ ʩ ʨʘʟʚʠʪʠʝʤ ʪʨʝʱʠʥʥʳʭ ʚʦʜ ʠ ʬʠʣʣʦʥʝʝʚ, ʘ ʚ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʚ ʟʦʥʘʭ 

ʨʘʟʣʦʤʦʚ ʠ ʠʭ ʙʣʠʟʦʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ ʬʨʝʘʪʠʯʝʩʢʠʝ ʚʦʜʳ ʩ ʣʦʢʘʣʴʥʳʤʠ ʜʘʚʣʝʥʠʷʤʠ ʚ 

ʟʦʥʘʭ ʨʘʟʣʦʤʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʚ ʦʩʥʦʚʥʦʤ ʚʳʩʦʢʠʤʠ ʢʘʧʠʣʣʷʨʥʦ-ʚʦʩʭʦʜʷʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʣʘʪʝʨʠʪʦʚ [86]. 

2.7 ʉʦʚʨʝʤʝʥʥrʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩ rʠ ʷʚʣʝʥʠʷ 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʪʝʢʪʦʥʠʢʘ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-

ɹʘʨʘʢʦʘ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʚʳʚʝʪʨʠʚʘʥʠʝ, ʵʨʦʟʠʷ, ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʦʧʦʣʟʥʠ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʥʘʥʦʩʷʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʵʢʦʥʦʤʠʢʝ ʨʝʛʠʦʥʘ, ʧʦʩʢʦʣʴʢʫ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʨʘʟʨʫʰʝʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪʘʢʦʡ ʢʘʢ ʜʦʨʦʛʠ, ʞʠʣʴʝ ʠ ʦʙʲʝʢʪʳ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

2.7.1 ɺʳʚʝʪʨʠʚʘʥʠʝ 

ɹʦʥʜʘʨʠʢ ɻ.ʂ. (2007) [7] ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʘʢʪʠʚʠʟʘʮʠʷ ʠ ʨʘʟʚʠʪʠʝ ʚʪʦʨʠʯʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʧʦʣʟʥʝʚʳʭ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʫʩʣʦʚʣʝʥʳ 

ʪʘʢʠʤ ʧʝʨʚʠʯʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʢʘʢ ʚʳʚʝʪʨʠʚʘʥʠʝ. ɺʳʚʝʪʨʠʚʘʥʠʝ, ʷʚʣʷʷʩʴ ʢʣʶʯʝʚʳʤ 

ʧʨʦʮʝʩʩʦʤ ʚ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ, ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʩʣʘʛʘʶʱʠʭ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʫʶ ʯʘʩʪʴ ʟʝʤʥʦʡ ʢʦʨʳ, ʩ ʢʦʩʤʦʩʦʤ, ʘʪʤʦʩʬʝʨʦʡ, 

ʙʠʦʩʬʝʨʦʡ ʠ ʪʝʭʥʦʛʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ɺ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʠʟʥʘʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʣʘʪʝʨʠʪʥʦʡ ʢʦʨʳ, ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʦʚ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜ. (ʨʠʩʫʥʦʢ 2.9).  



48 

 

ʈʠʩʫʥʦʢ 2.9 - ʃʘʪʝʨʠʪʥʘʷ ʢʦʨʘ, ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʦʚ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʬʦʪʦ ʘʚʪʦʨʘ) 

2.7.2 ʕʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʕʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚ ʤʦʱʥʦʡ ʣʘʪʝʨʠʪʥʦʡ 

ʢʦʨʝ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʫʩʠʣʠʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʜʦʙʳʯʝʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʠ ʚʳʨʫʙʢʦʡ ʣʝʩʦʚ. ɺ ʨʘʡʦʥʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʣʘʤʠʥʘʨʥʘʷ ʚʦʜʥʘʷ ʵʨʦʟʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʯʪʦ ʠʥʦʝ, 

ʢʘʢ ʩʥʷʪʠʝ ʪʦʥʢʠʭ ʦʜʥʦʨʦʜʥʳʭ ʩʣʦʝʚ ʛʨʫʥʪʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʦʜʳ [92]. ʐʠʨʦʢʦ 

ʨʘʟʚʠʪʳ ʦʚʨʘʛʠ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʨʘʟʤʝʨʘʭ ʩʦ ʚʨʝʤʝʥʝʤ (ʨʠʩʫʥʦʢ 2.10 

ʘ, ʙ) ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʪʦʨʳʭ ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʝʥʳ ʩʪʨʫʢʪʫʨʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʦʩʪʘʪʦʯʥʳʭ ʛʨʫʥʪʦʚ ʠ ʧʣʶʚʠʦʤʝʪʨʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʪʝʨʨʠʪʦʨʠʠ. 
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ʈʠʩʫʥʦʢ 2.10 ï ʕʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ: a) ʵʨʦʟʠʷ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʬʦʪʦ 

ʘʚʪʦʨʘ); ʙ) ʵʨʦʟʠʷ ʥʘ ʦʪʢʦʩʘʭ ʥʠʢʝʣʝʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʬʦʪʦ ʠʟ ʘʨʭʠʚʘ ʛʦʨʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʠ çʕʨʥʝʩʪʦ ɻʝʚʘʨʘè, ʂʫʙʘ) 

2.7.3 ʉʝʡʩʤʠʯʥʦʩʪʴ  

ʉʝʡʩʤʠʯʥʦʩʪʴ - ʦʜʥʦ ʠʟ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʦʝ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʚʣʠʷʝʪ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʦʣʟʥʝʡ. ʂʫʙʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʨʝʛʠʦʥʝ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʨʘʟʣʦʤʦʚ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɺ ʨʘʙʦʪʝ, 

ʧʦʩʚʷʱʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʝʡʩʤʠʯʥʦʩʪʠ ʥʘ ʂʫʙʝ, ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʥʦ ʥʘʠʙʦʣʴʰʘʷ ʦʧʘʩʥʦʩʪʴ 

ʥʘʭʦʜʠʪʩʷ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʩʠʩʪʝʤʦʡ ʨʘʟʣʦʤʦʚ ɹʘʨʪʣʝʪʪ-

ʂʘʠʤʘʥ, ʛʜʝ ʧʨʦʠʩʭʦʜʷʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʩʠʣʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ [55]. ɺ 

ʩʠʣʫ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʘʩʩʠʚʘ ʉʘʛʫʘ ï ɹʘʨʘʢʦʘ ʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚ ʪʨʝʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥʘʭ, ʩʦʚʧʘʜʘʶʱʠʭ ʩ ʛʣʫʙʠʥʥʳʤʠ ʨʘʟʣʦʤʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʨʘʥʠʮʳ ʧʣʠʪ ʠʣʠ ʤʝʞʧʣʠʪʥʳʝ ʛʨʘʥʠʮʳ (ʨʠʩʫʥʦʢ 2.11). 

ʂ ʵʪʠʤ ʪʨʝʤ ʟʦʥʘʤ ʦʪʥʦʩʷʪʩʷ: 

- ɺʦʩʪʦʯʥʘʷ ʩʝʡʩʤʦʛʝʥʥʘʷ ʟʦʥʘ: ʦʥʘ ʩʚʷʟʘʥʘ ʩ ʪʨʘʥʩʢʫʨʨʝʥʪʥʳʤ ʨʘʟʣʦʤʦʤ 

ɹʘʨʪʣʝʪʪ-ʂʘʡʤʘʥ, ʧʨʦʭʦʜʷʱʠʤ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʥʠʮʫ 

ʤʝʞʜʫ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʧʣʠʪʦʡ ʠ ʂʘʨʠʙʩʢʦʡ ʧʣʠʪʦʡ. ʕʪʘ ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʥʦʩʪʴʶ ʥʘ ʚʩʝʡ ʂʫʙʝ ʠ ʩʚʷʟʘʥʘ ʩ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʩ ʵʧʠʮʝʥʪʨʘʤʠ ʥʘ ʂʫʙʠʥʩʢʦʤ ʘʨʭʠʧʝʣʘʛʝ. ʉʨʝʜʥʷʷ ʤʘʢʩʠʤʘʣʴʥʘʷ 
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ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʧʨʦʛʥʦʟʠʨʫʝʤʘʷ ʜʣʷ ʵʪʦʡ ʟʦʥʳ, ʩʦʩʪʘʚʣʷʝʪ VIII  ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ʄʉʂ, 

ʜʦʩʪʠʛʘʷ IX ʙʘʣʣʦʚ ʚ ʩʝʢʪʦʨʝ ʉʘʥʪʴʷʛʦ-ɻʫʘʥʪʘʥʘʤʦ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʘʛʥʠʪʫʜʘ ï 8 

ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ʈʠʭʪʝʨʘ. 

- ʉʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʘʷ ʟʦʥʘ ʂʘʫʪʦ-ʅʠʧʝ: ʦʥʘ ʩʚʷʟʘʥʘ ʩ ʦʜʥʦʠʤʝʥʥʦʡ ʟʦʥʦʡ 

ʨʘʟʣʦʤʘ, ʠʤʝʶʱʝʡ ʶʛʦ-ʟʘʧʘʜʥʦ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʪ ʦʢʨʝʩʪʥʦʩʪʝʡ 

ʅʠʢʝʨʦ ʜʦ ʟʘʣʠʚʘ ʅʠʧʝ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʞʧʣʠʪʥʫʶ ʛʨʘʥʠʮʫ, ʢʦʪʦʨʘʷ 

ʦʪʜʝʣʷʝʪ ʂʫʙʠʥʩʢʠʡ ʚʦʩʪʦʯʥʳʡ ʙʣʦʢ ʦʪ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʘ. ʉʝʡʩʤʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʵʪʦʡ ʟʦʥʳ ʜʦʩʪʠʛʘʝʪ 7 ʛʨʘʜʫʩʦʚ ʧʦ ʰʢʘʣʝ ʈʠʭʪʝʨʘ, ʘ ʩʝʡʩʤʠʯʝʩʢʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʩʦʛʣʘʩʥʦ ʢʦʤʧʣʝʢʩʥʦʡ ʢʘʨʪʝ ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʂʫʙʳ, ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʟʥʘʯʝʥʠʷ ʤʝʞʜʫ VI ʠ VII  ʛʨʘʜʫʩʘʤʠ ʄʉʂ. 

- ʉʝʡʩʤʦʛʝʥʥʘʷ ʟʦʥʘ ʉʘʙʘʥʘ: ʩʚʷʟʘʥʘ ʩ ʨʘʟʣʦʤʦʤ ʉʘʙʘʥʘ (ʉʝʚʝʨʦ-ʂʫʙʠʥʩʢʠʡ 

ʨʘʟʣʦʤ) ʠʣʠ ʰʦʚʥʦʡ ʟʦʥʦʡ ʤʝʞʜʫ ɺʦʩʪʦʯʥʦ-ʂʫʙʠʥʩʢʠʤ ʙʣʦʢʦʤ ʠ ʉʝʚʝʨʦ-

ɸʤʝʨʠʢʘʥʩʢʦʡ ʧʣʠʪʦʡ. ʉʝʡʩʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ VI ʜʦ VII  

ʛʨʘʜʫʩʦʚ ʄʉʂ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ. ʆʩʥʦʚʥʳʝ 

ʩʝʡʩʤʠʯʝʩʢʠʝ ʦʯʘʛʠ ʟʦʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʪʦʯʢʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʤ ʠ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ ʨʘʟʣʦʤʘʤʠ, ʢʦʪʦʨʳʝ ʝʝ ʨʘʩʩʝʢʘʶʪ. 

 

ʈʠʩʫʥʦʢ 2.11 - ʉʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʠʝ ʟʦʥʳ ʚ ʚʦʩʪʦʯʥʦʤ ʨʝʛʠʦʥʝ ʂʫʙʳ ʩ ʫʢʘʟʘʥʠʝʤ 

ʠʭ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦ ʰʢʘʣʝ MCK [55] 
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2.7.4 ʆʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ 

ʇʦʥʠʤʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʫʩʣʦʚʠʝʤ ʜʣʷ ʦʮʝʥʢʠ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ. ɼʘʥʥʳʝ ʦʙ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʘʭ ʚ 

ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʯʝʥʴ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ 

ʧʦʧʦʣʥʝʥʠʷ ʢʘʜʘʩʪʨʘ ʦʧʦʣʟʥʝʡ ʚ ʵʪʦʤ ʨʘʡʦʥʝ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʟʥʘʥʠʷ ʧʨʠʯʠʥ ʠ ʫʩʣʦʚʠʡ, 

ʘʢʪʠʚʠʟʠʨʫʶʱʠʭ ʤʝʭʘʥʠʟʤʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʪʠʭ ʷʚʣʝʥʠʡ. ʆʧʠʩʘʥʠʝ ʜʚʠʞʝʥʠʡ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʩʥʦʚʘʥʳ ʥʘ ʨʘʙʦʪʘʭ, ʧʨʝʜʣʦʞʝʥʥʳʭ ɺʘʨʥʝʩʦʤ 

(1978) [146], ʃʦʤʪʘʜʟʝ (1977) [14] ʠ ʂʶʥʪʮʝʣʝʤ (1980) [13]. 

ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ, ʯʴʸ ʜʚʠʞʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʜʚʠʛʦʚʳʤʠ 

ʥʘʧʨʷʞʝʥʠʷʤʠ ʠ ʩʤʝʱʝʥʠʝʤ ʧʦ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʧʦʚʝʨʭʥʦʩʪʷʤ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ. ʆʥʠ ʯʘʩʪʦ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʦʨʦʜʘʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʠ ʦʬʠʦʣʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʦʚ (ʨʠʩʫʥʦʢ 

2.12), ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱʘʭ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʦʧʦʣʟʥʠ 

ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʧʦ ʢʨʠʚʦʣʠʥʝʡʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ ʩʨʳʚʘ (ʨʠʩʫʥʦʢ 2.13 ʠ 2.14), ʨʝʞʝ 

ð ʧʦ ʧʣʦʩʢʦʩʪʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ (ʨʠʩʫʥʦʢ 2.15). 

 

ʈʠʩʫʥʦʢ 2.12 - ɺʨʘʱʘʶʱʠʡʩʷ ʦʧʦʣʟʝʥʴ ʥʘ ʜʦʨʦʛʝ ʄʘʠʩʠ-ɹʘʨʘʢʦʘ: a) ʩʭʝʤʘ ʦʧʦʣʟʥʷ 

[146]; ʙ) ʬʦʪʦʛʨʘʬʠʷ ʦʧʦʣʟʥʷ (ʬʦʪʦ ʘʚʪʦʨʘ)  
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ʈʠʩʫʥʦʢ 2.13 ï ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ ʚʨʘʱʘʪʝʣʴʥʳʝ ʚ ʤʝʩʪʥʦʩʪʠ ʉʘʙʘʥʘ-ʜʝʣʴ-

ʉʦʣʴʜʘʜʦ: a) ʩʭʝʤʘ ʦʧʦʣʟʥʷ [146]; ʙ) ʬʦʪʦʛʨʘʬʠʷ ʦʧʦʣʟʥʷ, ʨʘʟʚʠʚʰʝʛʦʩʷ ʥʘ ʢʦʨʝ 

ʚʳʚʝʪʨʠʚʘʥʠʷ (ʬʦʪʦ ʠʟ ʘʨʭʠʚʦʚ ʛʦʨʥʦʛʦ ʮʝʥʪʨʘ ʅʠʧʝ-ʉʘʛʫʘ-ɹʘʨʘʢʦʘ, ʂʫʙʘ) 

 

ʈʠʩʫʥʦʢ 2.14 ï ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ ʚʨʘʘɦʪʝʣʴʥʳʝ ʚ ʤʝʩʪʥʦʩʪʠ ɹʝʣʪʨʘʥ: a) ʩʭʝʤʘ 

ʦʧʦʣʟʥʷ [146]. ʙ) ʬʦʪʦʛʨʘʬʠʷ ʦʧʦʣʟʥʷ, ʨʘʟʚʠʚʰʝʛʦʩʷ ʥʘ ʬʦʨʤʘʮʠʠ ʄʘʢʝʡ (ʬʦʪʦ ʠʟ 

ʘʨʭʠʚʦʚ ʛʦʨʥʦʛʦ ʮʝʥʪʨʘ ʅʠʧʝ-ʉʘʛʫʘ-ɹʘʨʘʢʦʘ, ʂʫʙʘ) 
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ʈʠʩʫʥʦʢ 2.15 ï ʂʣʠʥʦʦʙʨʘʟʥʦʝ ʩʢʦʣʴʞʝʥʠʝ ʚ ʣʘʪʝʨʠʪʥʦʡ ʢʦʨʝ, ʅʠʢʝʣʝʚʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʇʫʥʪʘ-ɻʦʨʜʘ, ʄʦʘ: a) ʩʭʝʤʘ ʦʧʦʣʟʥʷ [146]; ʙ) ʬʦʪʦʛʨʘʬʠʷ ʦʧʦʣʟʥʷ 

(ʬʦʪʦ ʘʨʭʠʚ ʛʦʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʠ çʕʨʥʝʩʪʦ ɻʝʚʘʨʘè, ʂʫʙʘ) 

ʆʙʚʘʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʨʳʚʦʤ ʧʦʨʦʜʳ ʠʣʠ ʛʨʫʧʧʳ ʧʦʨʦʜ ʦʪ ʧʦʜʩʪʠʣʘʶʱʝʡ 

ʧʦʨʦʜʳ, ʢʦʪʦʨʘʷ ʜʚʠʞʝʪʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʧʘʜʘʝʪ ʚʥʠʟ ʚ ʩʚʦʙʦʜʥʦʤ ʧʘʜʝʥʠʠ, ʧʨʠ 

ʵʪʦʤ ʵʥʝʨʛʠʷ ʠ ʩʢʦʨʦʩʪʴ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ [146]. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʦʩʥʦʚʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʠ ʩʨʝʟʘʥʠʠ ʜʦʨʦʞʥʳʭ ʧʦʨʦʜ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ʠ ʚ ʨʘʡʦʥʘʭ 

ʦʪʢʨʳʪʦʡ ʜʦʙʳʯʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʮʝʥʪʨʝ ʠ ʥʘ ʩʝʚʝʨʝ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʯʝʥʴ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʪʨʫʢʪʫʨʥʦ 

ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜʘʭ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʧʦʨʦʜʘʭ ʦʬʠʦʣʠʪʦʚʦʛʦ ʠ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʨʠʩʫʥʦʢ 2.16).  

ɺ ʁʞʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʪʠʧʦʤ 

ʦʧʦʣʟʥʝʡ ʷʚʣʷʶʪʩʷ ʦʙʚʘʣʳ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʧʦʣʫʧʫʩʪʳʥʥʘʷ ʦʢʨʘʠʥʘ ʨʝʛʠʦʥʘ, ʛʜʝ 

ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʝʚʝʣʠʢʦ, ʦʜʥʘʢʦ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚʦʣʥʦʚʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʜʦʨʦʞʥʳʝ ʨʘʟʨʝʟʳ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʦʧʦʣʟʥʝʡ (ʨʠʩʫʥʦʢ 2.17). 
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ʈʠʩʫʥʦʢ 2.16 ï ʆʙʚʘʣ: ʘ) ʩʭʝʤʘ ʦʧʦʣʟʥʷ [146]; ʙ) ʬʦʪʦʛʨʘʬʠʷ ʦʧʦʣʟʥʷ (ʬʦʪʦ ʘʚʪʦʨʘ) 

 

ʈʠʩʫʥʦʢ 2.17 ï ʆʙʚʘʣ: a) ʩʭʝʤʘʪʠʟʘʮʠʷ ʝʛʦ ʨʘʟʚʠʪʠʷ [146]; ʙ) ʬʦʪʦʛʨʘʬʠʷ ʦʧʦʣʟʥʷ, 

ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʥʘ ʶʞʥʦʤ ʧʦʙʝʨʝʞʴʝ ɻʫʘʥʪʘʥʘʤʦ (ʬʦʪʦ ʘʚʪʦʨʘ) 

ʇʦʪʦʢʠ - ʵʪʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʨʘʡʦʥʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ 

ʥʦʩʷʪ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʢʦʨʘʭ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʵʪʦʪ ʪʠʧ ʦʧʦʣʟʥʝʡ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʦʨʦʜʘʭ, ʩʦʩʪʦʷʱʠʭ ʠʟ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʟʝʣʝʥʳʭ ʩʣʘʥʮʝʚ, ʠ ʚ ʚʫʣʢʘʥʦʢʣʘʩʪʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ (ʨʠʩʫʥʦʢ 2.18).  
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ʈʠʩʫʥʦʢ 2.18 ï ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʚʠʜʝ ʧʦʪʦʢʘ: ʘ) ʩʭʝʤʘʪʠʟʘʮʠʷ ʠʭ 

ʨʘʟʚʠʪʠʷ [146]; ʙ) ʬʦʪʦʛʨʘʬʠʷ ʧʦʪʦʢʘ, ʨʘʟʚʠʪʦʛʦ ʚ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ; ʚ) ʬʦʪʦʛʨʘʬʠʷ 

ʧʦʪʦʢʘ, ʨʘʟʚʠʪʦʛʦ ʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ ʬʦʨʤʘʮʠʠ ʉʘʥ-ʃʫʠʩ (ʬʦʪʦ ʠʟ ʘʨʭʠʚʦʚ 

ʛʦʨʥʦʛʦ ʮʝʥʪʨʘ ʅʠʧʝ-ʉʘʛʫʘ-ɹʘʨʘʢʦʘ, ʂʫʙʘ) 

2.8 ɺʳʚʦʜʳ ʧʦ ɻʣʘʚʝ 2 

1. ɺ ʨʘʤʢʘʭ ʘʥʘʣʠʟʘ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ 

ʙr ʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʧʨʦʮʝʩʩʘʤ, 

ʚʳʟʳʚʘʶʱʠʤ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ ʠ ʦʪʢʦʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ:  

- ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʘ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʨʝʛʠʦʥʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʨʠ ʪʠʧʘ ʢʣʠʤʘʪʘ. 

ʕʪʦʪ ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʚ ʨʘʟʚʠʪʠʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʤʘʩʩʠʚʝ ʨʘʩʧʦʣʦʞʝʥʳ ʨʘʡʦʥʳ ʩ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʢʦʧʣʝʥʥʳʭ 

ʦʩʘʜʢʦʚ ʥʘ ʂʫʙʝ (ʙʦʣʝʝ 3600 ʤʤ ʚ ʛʦʜ). ʀʥʪʝʥʩʠʚʥʳʝ ʦʩʘʜʢʠ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʜʣʠʪʝʣʴʥʦʝ 

ʥʘʩʳʱʝʥʠʝ ʤʘʩʩʠʚʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʧʦʣʟʥʝʡ ʥʘ ʩʢʣʦʥʘʭ ʠ ʦʪʢʦʩʘʭ. 

- ʚʣʠʷʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʩʦʙʝʥʥʦ ʨʝʣʴʝʬʘ, ʧʦʩʢʦʣʴʢʫ ʨʝʛʠʦʥ 

ʠʤʝʝʪ ʛʦʨʥʳʡ ʨʝʣʴʝʬ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ ʠ ʛʣʫʙʦʢʠʤʠ ʜʦʣʠʥʘʤʠ, 

ʚʳʩʦʪʘ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 1000 ʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʧʦʣʟʥʝʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʟʚʠʪʠʶ ʵʨʦʟʠʠ. 

2. ʄʘʩʩʠʚ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ - ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʥʘ ʂʫʙʝ ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʩʪʨʫʢʪʫʨʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʚ ʥʝʤ ʩʦʩʫʱʝʩʪʚʫʶʪ ʯʝʪʳʨʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘ 

(ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ, ʦʬʠʦʣʠʪʦʚʳʡ, ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʠ ʦʩʘʜʦʯʥʳʡ), ʢʦʪʦʨʳʝ 
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ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʪʨʝʱʠʥ ʚ ʧʦʨʦʜʘʭ ʩʥʠʞʘʝʪ ʧʨʦʯʥʦʩʪʴ ʤʘʩʩʠʚʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʧʨʦʮʝʩʩʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

3. ɸʥʘʣʠʟ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ ʧʦʢʘʟʘʣ ʟʘʤʝʪʥʫʶ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦ ʧʨʦʯʥʦʩʪʠ. ʇʨʠʩʫʪʩʪʚʠʝ ʤʘʪʝʨʠʘʣʦʚ ʩ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʨʘʟʤʷʛʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʩʚʠʪʘ ʉʴʝʨʨʘ-ʇʫʨʠʘʣ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʤʫ 

ʢʦʤʧʣʝʢʩʫ, ʩʚʠʪʘ ʄʘʢʠ ʠʟ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʧʦʢʨʦʚʥʦʡ ʛʨʫʧʧʳ, ʩʚʠʪʘ ʉʘʙʘʥʝʪʘ ʠʟ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʧʦʨʦʜʳ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʚ ʨʝʛʠʦʥʝ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʦʩʘʜʢʦʚ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʩʣʘʙʦʩʪʴʶ, ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʧʦʪʝʨʶ ʧʨʦʯʥʦʩʪʠ ʧʨʠ 

ʥʘʩʳʱʝʥʠʠ, ʜʝʣʘʷ ʠʭ ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʢ ʦʧʦʣʟʥʷʤ. 

4. ʆʩʥʦʚʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʨʝʛʠʦʥʝ ʧʨʦʠʩʭʦʜʷʪ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʨʝʣʴʝʬʘ, ʛʝʦʣʦʛʠʠ ʠ ʪʝʢʪʦʥʠʢʠ ʨʝʛʠʦʥʘ. ʂ 

ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʧʨʝʦʙʣʘʜʘʥʠʝ ʣʘʤʠʥʘʨʥʦʡ ʵʨʦʟʠʠ, ʫʩʠʣʠʚʘʶʱʝʡʩʷ ʧʨʠ ʦʪʢʨʳʪʦʡ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ; ʚʳʚʝʪʨʠʚʘʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʨʘʟʚʠʪʠʝʤ ʤʦʱʥʳʭ 

ʩʣʦʝʚ ʣʘʪʝʨʠʪʥʦʡ ʢʦʨʳ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʠʟ ʧʦʨʦʜ ʦʬʠʦʣʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ; 

ʩʝʡʩʤʠʯʥʦʩʪʴ, ʢʦʛʜʘ ʨʘʟʣʠʯʥʳʝ ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ ʩʭʦʜʷʪʩʷ, ʦʙʨʘʟʫʷ ʛʨʘʥʠʮʳ ʧʣʠʪ 

ʠʣʠ ʤʝʞʧʣʠʪʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʦʟʜʘʚʘʷ ʩʝʡʩʤʦʛʝʥʥʳʝ ʟʦʥʳ, ʦʯʝʥʴ ʘʢʪʠʚʥʳʝ ʢ ʶʛʫ ʦʪ 

ʤʘʩʩʠʚʘ; ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʜʥʫ ʠʟ ʛʣʘʚʥʳʭ ʫʛʨʦʟ ʚ ʨʝʛʠʦʥʝ. 

5. ɺ ʮʝʣʦʤ, ʤʘʩʩʠʚ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʩʩʠʚ ʩ ʦʯʝʥʴ ʩʣʦʞʥʳʤʠ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʜʝʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʵʪʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʉʦʯʝʪʘʥʠʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʫʩʠʣʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʩʪʨʘʪʝʛʠʡ ʤʦʥʠʪʦʨʠʥʛʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ.  
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ɻʃɸɺɸ 3 ʈɽɻʀʆʅɸʃʔʅʆɽ ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʆɽ 

ʈɸʁʆʅʀʈʆɺɸʅʀɽ ʆʇʆʃɿʅɽɺʆʁ ʆʇɸʉʅʆʉʊʀ ɺ ʄɸʉʉʀɺɽ ʉɸɻʋɸ-

ɹɸʈɸʂʆɸ 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʩʪʝʧʝʥʠ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʚʠʜʝʪʴ 

ʧʨʦʙʣʝʤʥʳʝ ʫʯʘʩʪʢʠ, ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʨʘʙʦʪ [12]. ʕʪʦʪ ʘʩʧʝʢʪ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʙʦʨʘ 

ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ ʥʘ ʛʦʨʥʳʭ ʨʘʙʦʪʘʭ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʘʷ ʦʮʝʥʢʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 

ʦʧʦʣʟʥʝʦʧʘʩʥʳʝ ʫʯʘʩʪʢʠ ʜʦ ʥʘʯʘʣʘ ʛʦʨʥʳʭ ʨʘʙʦʪ [16], ʯʪʦ ʧʦʤʦʛʘʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʨʠʩʢʠ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʪʝʭʥʠʯʝʩʢʠʝ ʘʨʛʫʤʝʥʪʳ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʠ ʧʨʦʝʢʪʥʳʭ 

ʨʝʰʝʥʠʡ. ɹʦʣʝʝ ʪʦʛʦ, ʵʪʦ ʤʦʞʝʪ ʣʝʯʴ ʚ ʦʩʥʦʚʫ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ï ʜʨʝʥʘʞʘ, 

ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʩʪʫʧʦʚ ʠ ʠʭ ʤʦʥʠʪʦʨʠʥʛʘ [10]. ʇʦʜʦʙʥʳʝ ʤʝʨʳ 

ʧʦʚʳʰʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʠ ʩʦʢʨʘʱʘʶʪ ʜʦʣʛʦʩʨʦʯʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʫʙʳʪʢʠ. 

3.1 ʇʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʦʮʝʥʢʠ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʣʶʯʝʚʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʪʨʸʤ ʘʩʧʝʢʪʘʤ [121, 135]: ʦʮʝʥʢʝ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ, ʦʮʝʥʢʝ ʦʧʘʩʥʦʩʪʠ 

ʠ ʦʮʝʥʢʝ ʨʠʩʢʘ. ʕʪʠ ʧʦʥʷʪʠʷ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʧʦʜʭʦʜʫ ʠ ʛʣʫʙʠʥʝ ʦʮʝʥʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʦʩʥʦʚʘʥʳ ʥʘ ʬʠʟʠʢʦïʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʤʝʩʪʥʦʩʪʠ ʙʝʟ ʫʯʝʪʘ ʪʨʠʛʛʝʨʦʚ [31]. ɸʥʘʣʠʟ ʦʧʘʩʥʦʩʪʠ ʫʯʠʪʳʚʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʬʘʢʪʦʨ ʚʨʝʤʝʥʠ; ʦʥ 

ʪʘʢʞʝ ʫʯʠʪʳʚʘʝʪ ʧʨʦʚʦʮʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʦʩʘʜʢʠ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠʣʠ 

ʪʝʭʥʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ [68]. ʈʠʩʢ ï ʵʪʦ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʦʥʷʪʠʝ, ʢʦʪʦʨʦʝ ʚʳʨʘʞʘʝʪ 

ʚʦʟʜʝʡʩʪʚʠʝ ʠʣʠ ʩʪʝʧʝʥʴ ʧʦʪʝʨʴ, ʦʞʠʜʘʝʤʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ, ʠ 
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ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʠʣʠ ʫʛʨʦʟʳ ʠ ʫʷʟʚʠʤʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʢ 

ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ [102]. 

ʈʘʟʥʠʮʘ ʚ ʵʪʠʭ ʢʦʥʮʝʧʮʠʷʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ 

ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ çʛʜʝè, ʦʧʘʩʥʦʩʪʴ ï ʥʘ çʢʦʛʜʘè, ʘ ʨʠʩʢ ï ʥʘ ʦʙʱʝʤ ʚʦʟʜʝʡʩʪʚʠʠ, 

ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʯʝʩʢʠʝ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʣʠʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʦʧʦʣʟʥʝʡ. ʌ. ɻʫʟʝʪʪʠ, 

ʊ. ɻʣʝʡʜ, ɺ. ʃʦʤʪʘʜʟʝ [76, 69, 96] ʧʨʝʜʣʦʞʠʣʠ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ. ʅʘ ʨʠʩʫʥʢʝ 3.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ. 

 

ʈʠʩʫʥʦʢ 3.1 ï ʈʝʛʠʦʥʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ 

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

3.1.1 ʂʘʯʝʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ 

ʕʪʦʪ ʧʦʜʭʦʜ ʦʙʲʝʜʠʥʷʝʪ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʧʳʪʝ ʦʮʝʥʱʠʢʘ ʠ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ ʦʧʦʣʟʥʷʤʠ. ʆʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʟʥʘʥʠʠ 
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ʬʘʢʪʦʨʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʠ ʬʘʢʪʦʨʳ 

ʫʧʦʨʷʜʦʯʠʚʘʶʪʩʷ ʠ ʚʟʚʝʰʠʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʠʣʠ 

ʦʞʠʜʘʝʤʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ. ʆʜʥʘʢʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʦʡ ʧʦʜʚʝʨʞʝʥʳ ʘʥʘʣʠʟʳ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʟʘʚʠʩʷʪ ʦʪ ʦʧʳʪʘ ʵʢʩʧʝʨʪʦʚ.  

ʇʨʠʤʝʨʦʤ ʵʪʦʛʦ ʪʠʧʘ ʤʝʪʦʜʦʚ ʷʚʣʷʶʪʩʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ 

ʦʩʥʦʚʘʥʳ ʥʘ ʚʠʟʫʘʣʴʥʦʤ ʠ ʦʧʠʩʘʪʝʣʴʥʦʤ ʚʳʷʚʣʝʥʠʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʦʟʜʘʶʱʠʭ ʥʝʫʩʪʦʡʯʠʚʳʝ ʫʩʣʦʚʠʷ, ʩ ʧʦʤʦʱʴʶ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ: ʧʦʣʝʚʦʡ ʦʩʤʦʪʨ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʤʝʩʪʥʦʩʪʠ ʚʳʷʚʣʷʶʪʩʷ ʜʚʠʞʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ ʠ ʩʣʝʜʳ ʦʧʦʣʟʥʝʡ; ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʬʦʨʤʳ 

ʨʝʣʴʝʬʘ ʠ ʩʪʨʫʢʪʫʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʦʣʟʥʷʤʠ, ʠʟʦʙʨʘʞʘʶʪʩʷ ʥʘ ʢʘʨʪʘʭ ʥʘ ʦʩʥʦʚʝ 

ʥʘʙʣʶʜʝʥʠʡ [31]. ʕʪʦ ʧʨʷʤʳʝ ʤʝʪʦʜʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʠ ʣʦʢʘʣʠʟʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ; 

ʦʜʥʘʢʦ ʠʭ ʥʝʜʦʩʪʘʪʦʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ ʜʝʪʘʣʴʥʦʩʪʴ ʘʥʘʣʠʟʘ ʠ 

ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘʚʠʩʷʪ ʦʪ ʦʧʳʪʘ ʵʢʩʧʝʨʪʘ ʚ ʦʙʣʘʩʪʠ ʟʥʘʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʠ 

ʪʠʧʦʣʦʛʠʠ ʦʧʦʣʟʥʝʡ. 

ʄʝʪʦʜ ʢʘʜʘʩʪʨʘ ʦʩʥʦʚʘʥ ʥʘ ʢʘʨʪʠʨʦʚʘʥʠʠ ʦʧʦʣʟʥʝʡ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʧʫʪʝʤ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʦʧʨʦʩʳ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʦʧʦʣʟʥʝʡ, ʠʭ ʪʠʧʝ, 

ʨʘʟʤʝʨʝ, ʚʦʟʨʘʩʪʝ, ʬʘʢʪʦʨʘʭ ʠ ʧʨʠʯʠʥʘʭ, ʚʳʟʚʘʚʰʠʭ ʵʪʦ ʷʚʣʝʥʠʝ, ʠ ʜʨ. ʇʨʠ 

ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪʘʭ ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ: ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ (ʘʵʨʦ-, ʥʘʟʝʤʥʳʝ ʠ ʩʧʫʪʥʠʢʦʚʳʝ ʩʲʸʤʢʠ) ʠ 

ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʚʢʣʶʯʘʷ ʤʝʪʦʜ LIDAR (Light Detection and Ranging). ʀʭ 

ʚʥʝʜʨʝʥʠʝ ʫʧʨʦʱʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʘʢʪʫʘʣʠʟʘʮʠʶ ʦʧʦʣʟʥʝʚʳʭ ʢʘʜʘʩʪʨʦʚ [76, 154], 

ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʘʥʥʳʭ ʟʘ ʩʯʸʪ ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ.  

3.1.2 ʇʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ 

ʀʝʨʘʨʭʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: ʦʩʥʦʚʦʡ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʘʩʧʝʢʪʦʚ ʚ ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ. ɻ.ʂ. ɹʦʥʜʘʨʠʢ ʠ 
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ɺ.ɼ. ʃʦʤʪʘʜʟʝ, ʥʘʯʠʥʘʷ ʩ ʢʦʥʮʘ XX ʚʝʢʘ, ʧʦʣʫʯʠʣʠ ʧʨʠʟʥʘʥʠʝ ʟʘ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʢʦʥʮʝʧʮʠʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʇʊʉ) [3, 15]. ʕʪʘ ʢʦʥʮʝʧʮʠʷ ʦʪʥʦʩʠʪʩʷ ʢ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʩʠʩʪʝʤʘʤ, ʩʦʯʝʪʘʶʱʠʤ ʧʨʠʨʦʜʥʳʝ ʵʣʝʤʝʥʪʳ (ʪʘʢʠʝ ʢʘʢ ʧʦʯʚʘ, ʚʦʜʘ 

ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʘʮʠʠ) ʠ ʪʝʭʥʠʯʝʩʢʠʝ, ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ (ʪʘʢʠʝ ʢʘʢ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʪʝʭʥʠʢʘ ʠʣʠ ʪʝʭʥʦʣʦʛʠʠ). ʅʝʢʦʪʦʨʳʝ ʢʣʶʯʝʚʳʝ ʠʜʝʠ ʠʟ ʝʛʦ ʨʘʙʦʪʳ 

ʚʢʣʶʯʘʶʪ:  

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʠʨʦʜʥʳʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʫʪʝʤ 

ʘʥʘʣʠʟʘ ʪʦʛʦ, ʢʘʢ ʯʝʣʦʚʝʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ) ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʦʡ, ʠʟʤʝʥʷʷ ʝʝ 

ʜʠʥʘʤʠʢʫ ʠ ʙʘʣʘʥʩ;  

- ʛʝʦʪʝʭʥʠʯʝʩʢʘʷ ʧʝʨʩʧʝʢʪʠʚʘ, ʧʦʜʯʝʨʢʠʚʘʶʱʘʷ ʚʘʞʥʦʩʪʴ ʧʦʥʠʤʘʥʠʷ ʩʚʦʡʩʪʚ 

ʧʨʠʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ;  

- ʨʘʮʠʦʥʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʧʦʜʯʝʨʢʠʚʘʶʱʝʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʜʣʷ 

ʤʠʥʠʤʠʟʘʮʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʝʢʪʘʭ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʮʝʣʝʡ, ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʠ ʘʣʴʪʝʨʥʘʪʠʚ ʚʳʙʦʨʘ; ʩʦʟʜʘʝʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ 

ʦʮʝʥʠʚʘʝʤʳʭ ʢʨʠʪʝʨʠʝʚ; ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʷ ʧʨʝʜʧʦʯʪʝʥʠʡ ʤʝʞʜʫ 

ʢʨʠʪʝʨʠʷʤʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʤʘʪʨʠʮ ʧʘʨʥʳʭ ʩʨʘʚʥʝʥʠʡ, ʢ ʢʦʪʦʨʳʤ 

ʧʨʠʤʝʥʷʝʪʩʷ ʦʧʝʨʘʪʦʨ ʩʦʙʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʝʩʦʚ ʢʨʠʪʝʨʠʝʚ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʵʪʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ. ʉʘʘʪʠ (2008) ʩʯʠʪʘʝʪ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ 4 ʦʩʥʦʚʥʳʭ, ʠʣʠ ʙʘʟʦʚʳʭ ʵʪʘʧʘ [127]: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʙʣʝʤʳ ʠ ʪʠʧʘ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ; 

- ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʧʨʦʙʣʝʤʳ ʧʫʪʝʤ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ ʥʘ 

ʧʦʜʧʨʦʙʣʝʤʳ (ʢʨʠʪʝʨʠʠ ʠ ʧʦʜʢʨʠʪʝʨʠʠ), ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʰʝʥʳ, ʯʪʦʙʳ 
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ʧʨʠʡʪʠ ʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤʫ ʨʝʰʝʥʠʶ. ɸʣʴʪʝʨʥʘʪʠʚʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʘʤʦʤ ʥʠʞʥʝʤ 

ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʠ; 

- ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʨʠʮ ʩʨʘʚʥʝʥʠʷ, ʚ ʢʦʪʦʨʳʝ ʟʘʥʦʩʷʪʩʷ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ 

ʤʝʪʦʜʦʤ ʩʨʘʚʥʝʥʠʷ çʦʜʠʥ ʢ ʦʜʥʦʤʫè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʦʡ ʰʢʘʣʳ ʤʝʪʦʜʘ; 

- ʩʠʥʪʝʟ ʢʘʞʜʦʡ ʠʟ ʤʘʪʨʠʮ ʠ, ʥʘʢʦʥʝʮ, ʧʦʣʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʱʝʛʦ 

ʧʨʠʦʨʠʪʝʪʘ ʢʘʞʜʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ. 

ʅʝʯʝʪʢʠʝ ʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ï ʵʪʦ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ 

ʤʥʦʞʝʩʪʚ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʃʦʪʬʠ ɿʘʜʝ ʚ 1965 ʛʦʜʫ. ʕʪʠ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ, ʥʝʦʜʥʦʟʥʘʯʥʦʡ ʠʣʠ ʥʝʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʟʚʦʣʷʷ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʢʘʪʝʛʦʨʠʷʤʠ ʯʝʪʢʦ ʥʝ 

ʦʧʨʝʜʝʣʝʥʳ [156]. ʆʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʜʘʥʥʳʝ ʥʝʧʦʣʥʳ ʠʣʠ ʢʦʛʜʘ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʪʝʛʦʨʠʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʮʝʥʢʝ ʦʧʘʩʥʦʩʪʠ 

ʦʧʦʣʟʥʝʡ ʩ ʢʘʪʝʛʦʨʠʷʤʠ çɺʳʩʦʢʘʷ ʦʧʘʩʥʦʩʪʴè, çʉʨʝʜʥʷʷ ʦʧʘʩʥʦʩʪʴè ʠʣʠ çʅʠʟʢʘʷ 

ʦʧʘʩʥʦʩʪʴè. ʍʦʪʷ ʤʝʪʦʜ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ, ʚʳʟʚʘʥʥʦʡ ʥʝʧʦʣʥʦʪʦʡ ʜʘʥʥʳʭ ʠʣʠ ʥʘʣʠʯʠʝʤ 

ʧʝʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʡ, ʝʛʦ ʥʝʜʦʩʪʘʪʢʠ ʧʨʠ ʦʮʝʥʢʝ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʳ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʦʧʳʪʘ ʘʥʘʣʠʪʠʢʘ ʠʣʠ ʵʢʩʧʝʨʪʘ, ʯʪʦ ʧʨʠʜʘʝʪ ʤʝʪʦʜʫ 

ʚʳʩʦʢʫʶ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ. 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʤʝʪʦʜʳ ï ʵʪʦ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʧʨʠʩʚʘʠʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʚʝʩ ʢʘʞʜʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʬʘʢʪʦʨʫ ʠʣʠ ʢʨʠʪʝʨʠʶ (ʩʢʣʦʥʫ, ʣʠʪʦʣʦʛʠʠ, 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʶ ʠ ʪ.ʜ.) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʠ ʜʣʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ. ɿʘʪʝʤ ʜʣʷ ʢʘʞʜʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʝʜʠʥʠʮʳ (ʥʘʧʨʠʤʝʨ, 

ʧʠʢʩʝʣʝʡ ʥʘ ʢʘʨʪʝ) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʫʤʤʘʨʥʦʝ ʟʥʘʯʝʥʠʝ ʧʫʪʝʤ ʩʫʤʤʠʨʦʚʘʥʠʷ 

ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ, ʫʤʥʦʞʝʥʥʳʭ ʥʘ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʩʘ. ʕʪʦ ʧʦʣʝʟʥʳʡ ʤʝʪʦʜ 

ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʣʠ ʚ ʨʘʡʦʥʘʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʨʦʩʪʦʡ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʦʥʠʤʘʥʠʠ, ʦʩʦʙʝʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ). ʆʥ ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʘʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ 

ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʭ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʡ ʵʢʩʧʝʨʪʦʚ ʠʣʠ 
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ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʤʦʞʝʪ ʚʥʝʩʪʠ ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʳ. ɽʱʝ ʦʜʠʥ 

ʥʝʜʦʩʪʘʪʦʢ - ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʥʝʣʠʥʝʡʥʳʝ ʠʣʠ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʬʘʢʪʦʨʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʯʨʝʟʤʝʨʥʳʤ ʫʧʨʦʱʝʥʠʷʤ. 

3.1.3 ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʦʮʝʥʢʝ ʦʧʦʣʟʥʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʚʳʙʦʨʢʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʥʠʭ ʦʩʥʦʚʘʥʦ ʥʘ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʣʦʪʥʦʩʪʴʶ ʦʧʦʣʟʥʝʡ ʧʦ ʢʣʘʩʩʘʤ ʚʣʠʷʶʱʝʛʦ 

ʧʘʨʘʤʝʪʨʘ ʠ ʠʭ ʩʨʘʚʥʝʥʠʠ ʩ ʧʣʦʪʥʦʩʪʴʶ ʦʧʦʣʟʥʝʡ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʧʨʠ ʦʮʝʥʢʝ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʙʠʚʘʨʠʘʪʠʚʥʳʝ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʠʥ 

ʟʘʚʠʩʠʤʳʡ ʠ ʦʜʠʥ ʥʝʟʘʚʠʩʠʤʳʡ ʬʘʢʪʦʨ, ʠ ʤʥʦʛʦʤʝʨʥʳʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʥʘʠʙʦʣʝʝ ʚʣʠʷʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʧʦʣʟʥʝʚʫʶ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ, ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʧʣʦʪʥʦʩʪʠ ʦʧʦʣʟʥʝʡ ʜʣʷ ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ 

ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʠʢ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ: 

ʄʝʪʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʮʝʥʥʦʩʪʠ ð ʜʚʫʤʝʨʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʁʠʥʦʤ ʠ ʗʥʛʦʤ (1988) [156]. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʦʧʦʣʟʥʝʦʙʨʘʟʦʚʘʥʠʶ ʧʫʪʸʤ ʘʥʘʣʠʟʘ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʧʨʦʷʚʣʝʥʠʝʤ ʦʧʦʣʟʥʝʡ ʠ ʬʘʢʪʦʨʘʤʠ-ʧʨʝʜʧʦʩʳʣʢʘʤʠ [52]. ʕʪʦʪ ʤʝʪʦʜ ʧʨʠʩʚʘʠʚʘʝʪ ʚʝʩ 

ʢʘʞʜʦʤʫ ʢʣʘʩʩʫ ʬʘʢʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʝʛʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʫʯʠʪʳʚʘʷ ʜʦʣʶ 

ʦʧʦʣʟʥʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ, ʠ ʦʩʥʦʚʘʥ ʥʘ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʝ (3.1) ʜʣʷ ʨʘʩʯʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʟʥʘʯʝʥʠʷ Ὅ  para la variable ὢ [156]: 

Ὅ 
Ⱦ

Ⱦ
,                                                        (3.1) 

ʛʜʝ Ὓ - ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ ʩ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʝʤ ʚ ʧʝʨʝʤʝʥʥʦʡ ὢ, ὔ- ʢʦʣʠʯʝʩʪʚʦ 

ʝʜʠʥʠʮ ʤʝʩʪʥʦʩʪʠ ʠʣʠ ʧʠʢʩʝʣʝʡ ʩ ʧʝʨʝʤʝʥʥʦʡ ὢ, S - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ 
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ʤʝʩʪʥʦʩʪʠ ʠʣʠ ʧʠʢʩʝʣʝʡ ʩ ʦʧʦʣʟʥʷʤʠ, N - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʤʝʩʪʥʦʩʪʠ ʠʣʠ 

ʧʠʢʩʝʣʝʡ. 

ɿʘʪʝʤ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ Ὅ ʩ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʷ (3.2) [156]:  

Ὅ В ὢὍ,                                                    (3.2) 

ʛʜʝ m ï ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ, ὢ  ï ʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʧʨʠʥʠʤʘʶʱʘʷ ʟʥʘʯʝʥʠʝ 

0, ʝʩʣʠ ʧʝʨʝʤʝʥʥʘʷ ὢ ʥʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʫʯʘʩʪʢʝ ʠʣʠ ʧʠʢʩʝʣʝ j, ʠ ʟʥʘʯʝʥʠʝ 1, ʝʩʣʠ 

ʧʝʨʝʤʝʥʥʘʷ ʧʨʠʩʫʪʩʪʚʫʝʪ.  

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʤʝʪʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʨʦʩʪʦʪʫ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʛʠʙʢʦʩʪʴ ʚ ʧʨʠʤʝʥʝʥʠʠ ʢ ʨʘʟʣʠʯʥʳʤ ʬʘʢʪʦʨʘʤ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʘʢʦ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʝʜʳʜʫʱʠʭ ʜʘʥʥʳʭ ʦʙ ʦʧʦʣʟʥʷʭ, ʠ, ʢʨʦʤʝ ʪʦʛʦ, 

ʦʥ ʠʤʝʝʪ ʫʩʣʦʚʠʷ ʣʠʥʝʡʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʫʯʠʪʳʚʘʝʪ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʪʴ ʝʛʦ ʪʦʯʥʦʩʪʴ. 

ʄʝʪʦʜ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ï ʵʪʦ ʙʠʚʘʨʠʘʮʠʦʥʥʳʡ ʤʝʪʦʜ, 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʙʘʡʝʩʦʚʩʢʠʡ ʧʦʜʭʦʜ, ʦʙʲʝʜʠʥʷʷ ʨʘʟʣʠʯʥʳʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ, 

ʯʪʦʙʳ ʧʨʠʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʝʩ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʷʚʣʝʥʠʶ [40]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʦʧʦʣʟʥʝʚʦʝ ʩʦʙʳʪʠʝ L ʧʨʦʠʟʦʰʣʦ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ p ʨʘʟ. ɽʩʣʠ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʷʯʝʝʢ ʚ ʦʙʣʘʩʪʠ ʠʣʠ ʩʣʦʝ ʨʘʚʥʦ q, ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʷ (P(L)) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʫʨʘʚʥʝʥʠʶ (3.3) [40]: 

ὖὒ
Π

 ,                                              (3.3) 

ʛʜʝ Πὒ ὴ ï ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ L, ʧʨʦʠʟʦʰʝʜʰʠʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ p, q - 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʚ ʦʙʣʘʩʪʠ.  

ʍʦʪʷ ʵʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʚʳʙʦʨʝ ʚʝʩʦʚ 

ʬʘʢʪʦʨʦʚ, ʢʘʢ ʚ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʘʭ, ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʚ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʧʝʨʝʤʝʥʥʘʷ ʦʪʚʝʪʘ ʦʯʝʥʴ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʘ [38]. ʇʦʵʪʦʤʫ 

ʜʦʢʘʟʘʪʝʣʴʥʳʝ ʚʝʩʘ ʥʝ ʚʩʝʛʜʘ ʧʨʠʤʝʥʠʤʳ ʚ ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʨʝʛʠʦʥʘʭ. 
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ʄʝʪʦʜ ʯʘʩʪʦʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ: ʥʝ ʫʯʠʪʳʚʘʝʪ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʥʘʣʠʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʯʝʩʢʠʭ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ. ʆʥ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʩʦʦʪʥʝʩʝʥʠʠ ʧʨʦʰʣʳʭ ʦʧʦʣʟʥʝʡ ʩ ʬʘʢʪʦʨʘʤʠ, 

ʚʣʠʷʶʱʠʤʠ ʥʘ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ, ʪʘʢʠʤʠ ʢʘʢ ʫʢʣʦʥ ʠʣʠ ʣʠʪʦʣʦʛʠʷ, ʚ ʢʦʥʢʨʝʪʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ ʵʪʠ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʠʟ-ʟʘ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʦʩʘʜʢʦʚ, ʵʨʦʟʠʷ, ʠʟʤʝʥʝʥʠʷ ʚ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʪʘʢʠʝ ʢʘʢ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʣʠ 

ʚʳʨʫʙʢʘ ʣʝʩʦʚ. ɹʫʜʫʯʠ ʩʪʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, ʦʥʘ ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʨʝʤʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, 

ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʨʘʞʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʨʝʣʴʝʬʘ [75]. 

ɼʠʩʢʨʠʤʠʥʘʥʪʥʳʡ ʤʝʪʦʜ ï ʵʪʦ ʤʥʦʛʦʤʝʨʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʩʧʨʝʜʝʣʷʪʴ ʠʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʦʚʳʭ ʣʶʜʝʡ ʚ ʨʘʤʢʘʭ ʨʘʥʝʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʫʧʧ. ʎʝʣʴ ʜʠʩʢʨʠʤʠʥʘʥʪʥʦʛʦ ʘʥʘʣʠʟʘ - ʥʘʡʪʠ ʥʘʠʣʫʯʰʫʶ 

ʜʠʩʢʨʠʤʠʥʘʮʠʶ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ, ʚ ʩʣʫʯʘʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʨʝʯʴ 

ʠʜʝʪ ʦ ʷʯʝʡʢʘʭ ʠʣʠ ʧʠʢʩʝʣʷʭ, ʛʜʝ ʦʧʦʣʟʥʠ ʧʨʦʠʩʭʦʜʷʪ ʠ ʥʝ ʧʨʦʠʩʭʦʜʷʪ. ɸʥʘʣʠʟ ʚ 

ʜʠʩʢʨʠʤʠʥʘʥʪʥʦʡ ʬʫʥʢʮʠʠ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʠʤʝʝʪ ʚʠʜ ʧʦ ʬʦʨʤʫʣʝ 

(3.4) [117]: 

Ὀ ὦ ὦὼ ὦὼ Ễ ὦὼ,                                    (3.4) 

ʛʜʝ ὼ ï ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ, ʘ ὦ ï ʚʳʯʠʩʣʝʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʜʝʢʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʧʦʣʟʥʝʡ (R) ʧʦ ʬʦʨʤʫʣʝ (3.5) [117]: 

Ὑ
Ⱦ

В Ⱦ
ρππ,                                                   (3.5) 

ʛʜʝ ὲ ï ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʥʘ ʫʨʦʚʥʝ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ i, ὔ ï ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ 

ʷʯʝʡʢʘʤʠ ʫʨʦʚʥʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ i. 

ɼʨʫʛʠʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ - ʚʟʚʝʰʠʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʟʣʠʯʥʳʤ ʬʘʢʪʦʨʘʤ 

ʠʣʠ ʧʝʨʝʤʝʥʥʳʤ ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʚʝʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʴʶ 

ʜʣʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʷʚʣʝʥʠʷ, ʠ ʤʝʪʦʜʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 
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ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʤʥʦʛʦʤʝʨʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ ʨʘʟʜʝʣʠʪʴ ʜʘʥʥʳʝ ʥʘ ʛʨʫʧʧʳ (ʢʣʘʩʪʝʨʳ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ 

ʩʭʦʜʩʪʚʦʤ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʡʦʥʦʚ ʩʦ ʩʭʦʜʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʧʘʩʥʦʩʪʠ ʠʣʠ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʦʧʦʣʟʥʷʤ [100, 105]. ʍʦʪʷ ʵʪʠ 

ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʦʙʥʘʨʫʞʠʚʘʷ ʚ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨʳ ʠ 

ʚʟʘʠʤʦʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʥʝ ʚʠʜʥʳ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ, ʦʥʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʪʨʫʜʥʦʩʪʷʤʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʣʘʩʪʝʨʦʚ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ, 

ʘ ʥʘʣʠʯʠʝ ʚʳʙʨʦʩʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ ʘʥʘʣʠʟʘ. ʕʪʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ 

ʥʘ ʧʦʣʫʯʝʥʠʝ ʟʥʘʯʠʤʳʭ ʠ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʭʦʪʷ ʠ ʦʙʣʘʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʲʝʢʪʠʚʥʦʩʪʴʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʘʙʦʪʘʪʴ ʩ ʤʥʦʞʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ, ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʚʟʷʪʦʡ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʥʝ 

ʚʩʝʛʜʘ ʫʯʝʪʘ ʩʣʦʞʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ ʚ ʘʥʘʣʠʟʝ, ʦʥʠ ʥʝ ʫʯʠʪʳʚʘʶʪ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʘʥʘʣʠʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʩʚʷʟʝʡ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʯʝʩʢʠʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ɺʝʨʦʷʪʥʦʩʪʥʳʝ ʤʝʪʦʜʳ ʚʢʣʶʯʘʶʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʦʮʝʥʢʫ ʦʧʘʩʥʦʩʪʠ ʩ 

ʧʦʤʦʱʴʶ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ [27], ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ:  

- ʤʝʪʦʜ ʯʘʩʪʦʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ: ʨʘʩʩʯʠʪʳʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ʧʫʪʝʤ 

ʩʨʘʚʥʝʥʠʷ ʝʛʦ ʧʦʷʚʣʝʥʠʷ ʩ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʙʳʪʠʡ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʘʥʘʣʠʟʝ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʦʧʦʣʟʥʷʤ ʠ ʠʟʫʯʝʥʠʠ ʧʨʠʨʦʜʥʳʭ 

ʦʧʘʩʥʦʩʪʝʡ;  

- ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ: ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʟʘʚʠʩʠʤʳʤʠ ʠ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʦʚ, ʚʢʣʶʯʘʷ 

ʣʠʥʝʡʥʳʝ ʤʦʜʝʣʠ;  

- ʤʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ: ʠʩʧʦʣʴʟʫʝʪ ʩʣʫʯʘʡʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʣʷ ʦʮʝʥʢʠ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʠʩʭʦʜʦʚ ʚ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʘʭ. ʆʥ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ 
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ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʦʚ 

[95, 106]. 

- ʙʘʡʝʩʦʚʩʢʠʡ ʘʥʘʣʠʟ: ʠʩʧʦʣʴʟʫʝʪ ʪʝʦʨʝʤʫ ɹʘʡʝʩʘ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʜʘʥʥʳʭ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʩʦʙʳʪʠʡ ʠ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ. 

ʄʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ - ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ [142], ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʪʝʭʥʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʠʩʪʝʤʘʤ ʨʘʩʧʦʟʥʘʚʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʠʟ 

ʜʘʥʥʳʭ, ʥʝ ʙʫʜʫʯʠ ʷʚʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤʠ [133]. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, 

ʟʘʥʠʤʘʶʱʠʝʩʷ ʠʟʫʯʝʥʠʝʤ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʪ ʵʪʠ ʤʝʪʦʜʳ: 

- ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (ʀʅʉ): ʤʦʜʝʣʠ, ʚʜʦʭʥʦʚʣʝʥʥʳʝ ʨʘʙʦʪʦʡ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʣʦʝʚ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʫʟʣʦʚ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ 

ʠʥʬʦʨʤʘʮʠʶ. ʆʥʠ ʦʙʫʯʘʶʪʩʷ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʚʝʩʦʚ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʦʰʠʙʢʠ, ʠ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʫʣʘʚʣʠʚʘʥʠʝ 

ʩʣʦʞʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ [150]; 

- ʦʧʦʨʥʳʝ ʚʝʢʪʦʨʥʳʝ ʤʘʰʠʥʳ ʥʘ ʦʩʥʦʚʝ ʷʜʝʨ (SVM), ʢʦʪʦʨʳʝ ʩʪʨʝʤʷʪʩʷ ʥʘʡʪʠ 

ʦʧʪʠʤʘʣʴʥʫʶ ʛʠʧʝʨʧʣʦʩʢʦʩʪʴ, ʨʘʟʜʝʣʷʶʱʫʶ ʜʘʥʥʳʝ ʥʘ ʨʘʟʥʳʝ ʢʣʘʩʩʳ, ʠʩʧʦʣʴʟʫʷ 

ʬʫʥʢʮʠʠ ʷʜʨʘ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʙʦʣʝʝ ʚʳʩʦʢʦʨʘʟʤʝʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ 

ʨʘʟʜʝʣʝʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ. ʆʥʠ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʣʦʞʥʳʭ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʚ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʜʘʥʥʳʭ [70];  

- ʜʝʨʝʚʴʷ ʨʝʰʝʥʠʡ ð ʵʪʦ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʶʪ ʜʘʥʥʳʝ ʥʘ ʧʦʜʤʥʦʞʝʩʪʚʘ 

ʩ ʧʦʤʦʱʴʶ ʧʨʘʚʠʣ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʟʥʘʢʘʭ, ʩʦʟʜʘʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʣʠ ʨʝʛʨʝʩʩʠʨʦʚʘʪʴ ʚ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʤ ʚʠʜʝ 

[81]; 

ʅʝʯʝʪʢʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʜʘʥʥʳʝ ʥʝ ʢ ʞʝʩʪʢʠʤ 

ʛʨʫʧʧʘʤ, ʘ ʢ ʥʝʩʢʦʣʴʢʠʤ ʛʨʫʧʧʘʤ ʩʦ ʩʪʝʧʝʥʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʆʥʠ ʮʝʥʥʳ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ [59]. 
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3.2 ʄʝʪʦʜʦʣʦʛʠʷ ʦʮʝʥʢʠ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ 

ʇʝʨʚʳʤ ʰʘʛʦʤ ʚ ʦʮʝʥʢʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-

ɹʘʨʘʢʦʘ ʷʚʣʷʝʪʩʷ ʩʙʦʨ, ʧʦʜʛʦʪʦʚʢʘ, ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʭʝʤʘ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.2. 

 

ʈʠʩʫʥʦʢ 3.2 ï ʉʭʝʤʘ ʤʝʪʦʜʦʣʦʛʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʂʘʜʘʩʪʨ ʦʧʦʣʟʥʝʡ ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʳʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʦʧʦʣʟʥʷʤʠ ʠ ʬʘʢʪʦʨʘʤʠ, ʚʳʟʳʚʘʶʱʠʤʠ ʠʭ. ʄʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʦʡ ʢʘʨʪʳ ʦʧʦʣʟʥʝʡ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ [138]: 

- ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʚʠʟʫʘʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ; 

- ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ. 
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ɹʳʣ ʩʦʩʪʘʚʣʝʥ ʢʘʜʘʩʪʨ ʚ ʬʦʨʤʘʪʝ ʪʦʯʝʢ. ʀʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʜʘʩʪʨʘ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʣʫʞʠʣʠ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʧʦʣʝʚʳʭ 

ʜʘʥʥʳʭ ʠ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ Sentinel 2A.  

ʕʪʦʪ ʢʘʜʘʩʪʨ ʧʨʠʟʚʘʥ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʥʘ 

ʤʝʩʪʥʦʩʪʠ, ʦʪʨʘʞʘʷ ʜʘʥʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʣʦʝʚ (ʨʘʩʪʨʦʚʳʡ ʬʦʨʤʘʪ), ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʢʘʞʜʦʤʫ ʬʘʢʪʦʨʫ, ʢʦʪʦʨʳʡ ʦʮʝʥʠʚʘʝʪʩʷ ʠ/ʠʣʠ ʚʳʙʠʨʘʝʪʩʷ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [115]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʟʦʥʠʨʦʚʘʥʠʷ ʦʧʘʩʥʦʩʪʠ ʠ 

ʦʙʫʯʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ.  

ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ - ʵʪʦ ʦʜʥʘ ʠʟ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʦʜʝʣʝʡ, ʠʟʚʝʩʪʥʳʭ ʢʘʢ 

ʦʙʦʙʱʝʥʥʳʝ ʣʠʥʝʡʥʳʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʥʝʟʘʚʠʩʠʤʳʝ ʧʝʨʝʤʝʥʥʳʝ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʧʨʝʜʩʢʘʟʳʚʘʶʱʝʡ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʦʙʳʪʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʂʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʜʠʭʦʪʦʤʠʯʝʩʢʦʡ ʠ ʧʨʠʥʠʤʘʝʪ 

ʟʥʘʯʝʥʠʝ 1 ʠʣʠ 0, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʦʧʦʣʟʥʝʡ. ʅʝʟʘʚʠʩʠʤʳʝ 

ʧʝʨʝʤʝʥʥʳʝ ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʠʢʪʦʨʘʤʠ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʠ ʦʥʠ 

ʤʦʛʫʪ ʙʳʪʴ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ (ʥʦʤʠʥʘʣʴʥʳʭ, 

ʧʦʨʷʜʢʦʚʳʭ, ʠʥʪʝʨʚʘʣʴʥʳʭ ʠʣʠ ʧʨʦʮʝʥʪʥʳʭ). 

ʕʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʤʝʨʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ʙʠʥʘʨʥʦʡ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʘʙʦʨʘ 

ʥʝʩʢʦʣʴʢʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʢʘʪʝʛʦʨʠʘʣʴʥʳʭ ʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ, 

ʩʦʜʝʨʞʘʱʠʭ ʙʦʣʝʝ ʜʚʫʭ ʢʘʪʝʛʦʨʠʡ (ʧʦʣʠʪʦʤʠʯʝʩʢʠʭ) [50, 120]. ʅʝʟʘʚʠʩʠʤʳʝ 

ʧʝʨʝʤʝʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʤʠ, ʪʘʢ ʠ ʜʠʩʢʨʝʪʥʳʤʠ ʠʣʠ ʢʘʪʝʛʦʨʠʘʣʴʥʳʤʠ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʠʢʩʝʣʴ ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ (k) ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʟʘʜʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ (3.6) [50]:  

ὖὣ Ὦȿὢ
Ễ

В Ễ
 ,                                      (3.6) 

ʛʜʝ ‍  ï ʧʝʨʝʭʚʘʪ ʜʣʷ ʢʘʪʝʛʦʨʠʠ j; ‍ȟ‍ȟȣȟ‍   ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʝʟʘʚʠʩʠʤʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʢʘʪʝʛʦʨʠʠ j, p ï ʢʦʣʠʯʝʩʪʚʦ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ. 
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ʋʨʘʚʥʝʥʠʝ ʚ ʟʥʘʤʝʥʘʪʝʣʝ В ÅØÐ‍ ‍ὢ Ễ ‍ὢ  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʫʤʤʫ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʢʘʪʝʛʦʨʠʡ. ʕʪʘ 

ʬʦʨʤʫʣʘ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʚʥʳ 1 ʜʣʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʢʘʪʝʛʦʨʠʡ.  

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʟʙʳʪʦʯʥʦʩʪʠ ʚ ʘʥʘʣʠʟʝ, ʢʘʪʝʛʦʨʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʵʪʘʣʦʥʥʫʶ 

(j=k), ʘ ʝʝ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʛʦ ʫʨʘʚʥʝʥʠʷ (3.7) [50]: 

ὖὣ Ὦȿὢ
В Ễ

 ,                               (3.7) 

ʆʪʥʦʰʝʥʠʝ, ʛʜʝ ʯʠʩʣʠʪʝʣʴ - ʚʝʨʦʷʪʥʦʩʪʴ (p) ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ, ʘ 

ʟʥʘʤʝʥʘʪʝʣʴ - ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʝ ʥʝ ʥʘʩʪʫʧʠʪ (1 ï p), ʚʳʨʘʞʘʝʪʩʷ 

ʣʦʛʘʨʠʬʤʦʤ ʰʘʥʩʦʚ (log (Odds)), ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʤ ʢʘʢ logit. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʪʦʣʴʢʦ ʦʜʥʦ ʫʨʘʚʥʝʥʠʝ logit, ʄʃʈ ʤʦʞʝʪ 

ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʫʨʘʚʥʝʥʠʡ logit, ʛʜʝ logit - ʵʪʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ 

ʧʦʢʘʟʳʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʚʝʨʦʷʪʥʦʩʪʴʶὖὣ Ὦȿὢ  ʪʦʛʦ, ʯʪʦ ʜʘʥʥʳʡ ʧʠʢʩʝʣʴ 

ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʠʣʠ ʢʣʘʩʩʫ, ʠʤʝʶʱʝʤʫ ʢʦʥʪʨʦʣʴʥʫʶ 

ʢʘʪʝʛʦʨʠʶ, ʠ ʚʳʨʘʞʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (3.8) [50]: 

ὣ ὒέὫὭὸὴ ὰέὫ
ȿ

ȿ
‍ ‍ὢ Ễ ‍ ὢ  ,             (3.8) 

ʛʜʝ ‍  ï ʢʦʥʩʪʘʥʪʘ ʠ ʧʝʨʝʭʚʘʪ, ‍  ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʝʜʠʢʪʦʨʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʧʨʠ n= 1, 2, ..., p-1, ὢ  ï ʯʠʩʣʦ ʥʝʟʘʚʠʩʠʤʳʭ 

ʧʝʨʝʤʝʥʥʳʭ.  

ʄʦʜʝʣʴ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ, ʯʪʦ ʥʘʙʣʶʜʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ, ʤʝʞʜʫ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʥʝʪ ʵʢʩʪʨʝʤʘʣʴʥʦʡ 

ʤʫʣʴʪʠʢʦʣʣʠʥʝʘʨʥʦʩʪʠ, ʘ ʩʚʷʟʠ ʤʝʞʜʫ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʣʠʥʝʡʥʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ logit [31]. 

ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ (ɓ) ʦʮʝʥʠʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʝʥ ʥʘ ʤʘʢʩʠʤʠʟʘʮʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʤʦʜʝʣʴ 

ʧʨʘʚʠʣʴʥʦ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʥʘʙʣʶʜʘʝʤʳʝ ʢʘʪʝʛʦʨʠʠ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ. ʌʫʥʢʮʠʷ 

ʧʨʘʚʜʦʧʦʜʦʙʠʷ ( ὒ‍  ʣʷ ʤʦʜʝʣʠ ʤʫʣʴʪʠʥʦʤʠʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ 

ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (3.9) [50]: 
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ὒ‍ Б Б ὖὣ ὮȿὢὭ ,                          (3.9) 

ʛʜʝ ὒ‍ ï ʬʫʥʢʮʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ‍ ï ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ, ὖὣ ὮȿὢὭ ï ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʥʘʙʣʶʜʝʥʠʝ i ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʢʘʪʝʛʦʨʠʠ j, Ὅὣ Ὦ ï ʠʥʜʠʢʘʪʦʨʥʘʷ ʬʫʥʢʮʠʷ, 

ʧʨʠʥʠʤʘʶʱʘʷ ʟʥʘʯʝʥʠʝ 1, ʝʩʣʠ ʥʘʙʣʶʜʝʥʠʝ i ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʢʘʪʝʛʦʨʠʠ j, ʠ 0 ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ‍ȟ‍ ȟȣȟ‍ ὢ  ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ 

ʧʨʘʚʜʦʧʦʜʦʙʠʝ ÌÎὒ‍  ʤʘʢʩʠʤʠʟʠʨʫʝʪʩʷ ʯʠʩʣʝʥʥʦ, ʩ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʷ (3.10) 

[50]: 

ὒέὫὒὭὯὩὰὭὬέέὨÌÎὒ‍  В В Ὅώ Ὦ ÌzÎ ὖώ Ὦȿὼ ,   (3.10) 

ɼʣʷ ʦʮʝʥʢʠ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʘʜʝʢʚʘʪʥʦ ʤʦʜʝʣʴ ʧʦʜʭʦʜʠʪ, ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʪʝʩʪʳ 

ʥʘ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʜʛʦʥʢʠ. ɼʣʷ ʤʝʪʦʜʘ ʄʃʈ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʩʪ 

ʇʠʨʩʦʥʘ ʠ ʪʝʩʪ ʜʝʚʠʘʥʪʥʦʩʪʠ. ʊʝʩʪ ʇʠʨʩʦʥʘ ʩʨʘʚʥʠʚʘʝʪ ʥʘʙʣʶʜʘʝʤʳʝ ʯʘʩʪʦʪʳ ʩ 

ʦʞʠʜʘʝʤʳʤʠ ʯʘʩʪʦʪʘʤʠ ʧʦ ʤʦʜʝʣʠ ʠ ʦʩʥʦʚʘʥ ʥʘ ʩʫʤʤʝ ʢʚʘʜʨʘʪʦʚ ʦʩʪʘʪʢʦʚ, 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦ ʦʞʠʜʘʝʤʳʤ ʯʘʩʪʦʪʘʤ ʩ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʷ (3.11) [50]: 

ὼ В В  ,                                       (3.11) 

ʛʜʝ ὕ  ï ʥʘʙʣʶʜʘʝʤʘʷ ʯʘʩʪʦʪʘ ʜʣʷ ʢʘʪʝʛʦʨʠʠ j ʚ ʥʘʙʣʶʜʝʥʠʠ i, Ὁ  - ʦʞʠʜʘʝʤʘʷ 

ʯʘʩʪʦʪʘ ʜʣʷ ʢʘʪʝʛʦʨʠʠ j ʚ ʥʘʙʣʶʜʝʥʠʠ i.   

ʊʝʩʪ ʥʘ ʦʪʢʣʦʥʝʥʠʝ (D): ʦʩʥʦʚʘʥ ʥʘ ʨʘʟʥʠʮʝ ʤʝʞʜʫ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʤ 

ʧʨʘʚʜʦʧʦʜʦʙʠʝʤ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ (ʃɺʇʄ) ʠ ʥʘʩʳʱʝʥʥʦʡ ʤʦʜʝʣʠ (ʃɺʅʄ) ʧʦ 

ʬʦʨʤʫʣʝ (3.12) [50]: 

Ὀ ς˘ˏ˜˙˘ˏ˚ ,̇                                                (3.12) 

ʆʧʘʩʥʦʩʪʴ ʦʧʦʣʟʥʝʡ ï ʵʪʦ ʢʘʪʝʛʦʨʠʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʧʦʵʪʦʤʫ 

ʤʫʣʴʪʠʥʦʤʠʘʣʴʥʘʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʛʦʜʥʘ ʜʣʷ ʦʮʝʥʢʠ 

ʫʚʝʣʠʯʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʦʧʘʩʥʦʩʪʠ ʦʧʦʣʟʥʝʡ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 
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3.3 ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) ʢʘʢ ʧʣʘʪʬʦʨʤʘ ʜʣʷ 

ʦʮʝʥʢʠ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ  

ɻʀʉ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʦʜʝʣʴ, ʦʙʲʝʜʠʥʷʶʱʫʶ ʟʥʘʥʠʷ ʠʟ ʪʘʢʠʭ 

ʜʠʩʮʠʧʣʠʥ, ʢʘʢ ʛʝʦʛʨʘʬʠʷ, ʪʦʧʦʛʨʘʬʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠ 

ʜʨʫʛʠʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʦʜʝʣʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʠʥʪʝʨʝʩʦʚ. ʆʥʠ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʧʨʦʛʨʘʤʤʥʦʝ ʠ ʘʧʧʘʨʘʪʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʙʘʟʳ ʜʘʥʥʳʭ, ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ, ʢʦʥʪʝʢʩʪʫʘʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ ʠ ʧʦʜʭʦʜʳ ʢ ʘʥʘʣʠʟʫ, ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʥʷʪʠʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʫʧʨʘʚʣʝʥʠʝʤ 

ʪʝʨʨʠʪʦʨʠʝʡ [41]. ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʘʙʩʪʨʘʢʪʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʘʣʴʥʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʟʝʤʥʦʡ ʩʠʩʪʝʤʦʡ ʦʪʩʯʝʪʘ, ʩʦʟʜʘʥʥʦʡ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ [88], ʚʢʣʶʯʘʷ ʩʦʟʜʘʥʠʝ ʠ ʘʥʘʣʠʟ ʢʘʨʪ, ʠʥʪʝʛʨʘʮʠʶ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ [73].  

ɻʀʉ ʩʪʘʣʠ ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ, 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ 

ʠʟʚʣʝʢʘʪʴ, ʭʨʘʥʠʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ. ʆʥʠ ʪʘʢʞʝ ʧʦʤʦʛʘʶʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʠʩʩʣʝʜʦʚʘʪʴ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ [33].  

ʊʝʭʥʦʣʦʛʠʷ ɻʀʉ ʠ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʦʟʣʘʛʘʶʪ 

ʙʦʣʴʰʠʝ ʥʘʜʝʞʜʳ ʥʘ ɻʀʉ ʢʘʢ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ 

ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʦʣʟʥʷʤʠ [35, 39]. ʇʨʠ ʦʮʝʥʢʝ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ 

ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʜʝʪʘʣʴʥʳʡ ʠ ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ʠ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʣʠ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʵʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʢʘʯʝʩʪʚʫ ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʦʪ ʥʝʛʦ 

ʟʘʚʠʩʷʪ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʠ ʪʘʢʞʝ ʚʘʞʥʘ ʠʭ ʚʘʣʠʜʘʮʠʷ. 
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ɼʣʷ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʚʳʙʦʨʢʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʧʦ ʩʪʝʧʝʥʠ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʥʜʝʢʩ ʦʧʦʣʟʥʝʚʦʡ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ (LSI) ʧʦ ʫʨʘʚʥʝʥʠʶ (3.13) [87]: 

ὒὛὍВ Ὑ ὡz ,                                                (3.13) 

ʛʜʝ Ὑ  ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʡʪʠʥʛ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʬʘʢʪʦʨʦʚ, ὡ  ï ʚʝʩ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʬʘʢʪʦʨʘ. 

3.4 ɸʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ ʥʘ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ 

ʇʨʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ ʧʦ ʩʪʝʧʝʥʠ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ ʤʝʩʪʥʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠ ʧʨʦʚʦʮʠʨʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ. ʇʦ ʤʥʝʥʠʶ ɽ.ʇ. ɽʤʝʣʴʷʥʦʚʦʡ [7], ʧʦʜ 

ʬʘʢʪʦʨʦʤ ʧʦʥʠʤʘʝʪʩʷ ʣʶʙʦʝ ʷʚʣʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ, ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ, 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʣʠ ʠʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚʣʠʷʶʱʝʝ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ ʠ ʩʧʦʩʦʙʥʦʝ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʦʧʦʣʟʥʝʚʦʝ ʩʤʝʱʝʥʠʝ. ɸʚʪʦʨ, ʢʘʢ 

ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʥʘʧʨʠʤʝʨ, ʀ.ʇ. ʀʚʘʥʦʚ [9], ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʬʘʢʪʦʨʳ 

ʦʧʦʣʟʥʝʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʧʦ ʭʘʨʘʢʪʝʨʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʪʦʡʯʠʚʦʩʪʠ: 

1. ɻʨʫʧʧʘ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʣʦʚʠʷ ʦʧʦʣʟʥʝʦʙʨʘʟʦʚʘʥʠʷ 

(ʬʦʨʤʠʨʫʶʱʠʭ ʠʩʭʦʜʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʪʦʡʯʠʚʦʩʪʠ):  

- ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ; 

- ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʩʢʣʦʥʦʚ; 

- ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ; 

- ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ; 

- ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʠ ʩʝʡʩʤʠʯʥʦʩʪʴ; 

- ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ; 

- ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʨʝʢ/ʚʦʜʦʸʤʦʚ (ʜʣʷ ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʦʚ); 

- ʨʘʟʚʠʪʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ; 
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- ʠʥʞʝʥʝʨʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

2. ɻʨʫʧʧʘ ʬʘʢʪʦʨʦʚ, ʠʟʤʝʥʷʶʱʠʭ ʚʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦ 

ʚʨʝʤʝʥʠ, ʧʦʜʨʘʟʜʝʣʷʝʤʘʷ ʥʘ ʧʦʜʛʨʫʧʧʳ: 

1) ʌʘʢʪʦʨʳ, ʠʟʤʝʥʷʶʱʠʝ ʩʦʩʪʘʚ, ʩʦʩʪʦʷʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʭ 

ʧʨʦʯʥʦʩʪʴ ʠ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʴ: 

-  ʚʳʚʝʪʨʠʚʘʥʠʝ; 

- ʫʚʣʘʞʥʝʥʠʝ ʛʨʫʥʪʦʚ ʘʪʤʦʩʬʝʨʥʳʤʠ, ʪʘʣʳʤʠ, ʧʦʜʟʝʤʥʳʤʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʙʳʪʦʚʳʤʠ ʚʦʜʘʤʠ; 

- ʧʨʦʤʝʨʟʘʥʠʝ-ʦʪʪʘʠʚʘʥʠʝ; 

- ʨʝʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʟʫʯʝʩʪʴ ʛʨʫʥʪʦʚ; 

- ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʠ ʩʫʬʬʦʟʠʷ. 

2) ʇʦʜʛʨʫʧʧʘ ʬʘʢʪʦʨʦʚ, ʠʟʤʝʥʷʶʱʠʭ ʥʘʧʨʷʞʸʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʩʢʣʦʥʘ ʠʣʠ ʦʪʢʦʩʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ: 

-  ɻ ʨʦʟʠʷ ʠ ʘʙʨʘʟʠʷ; 

- ʠʟʤʝʥʝʥʠʝ ʙʘʟʠʩʘ ʵʨʦʟʠʠ; 

- ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʚʟʚʝʰʠʚʘʥʠʝ, 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ); 

- ʘʢʢʫʤʫʣʷʮʠʷ ʦʪʣʦʞʝʥʠʡ, ʧʨʠʛʨʫʟʢʘ ʩʢʣʦʥʦʚ ʦʙʚʘʣʴʥʳʤʠ ʤʘʩʩʘʤʠ; 

- ʪʝʭʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ (ʧʦʜʨʝʟʢʘ, ʧʨʠʛʨʫʟʢʘ, ʠʟʤʝʥʝʥʠʝ ʧʨʦʬʠʣʷ); 

- ʩʝʡʩʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʌʘʢʪʦʨʳ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩ ʫʯʝʪʦʤ ʦʧʳʪʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ 

ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʥʘʣʠʯʠʷ ʜʘʥʥʳʭ: 

ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

- ʂʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ (ʦʪʢʦʩʦʚ) (ʂ.ʆ) 

- ɺʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ɺ.ʅ.ʋ.ʄ.) 

- ʕʢʩʧʦʟʠʮʠʷ (ʦʨʠʝʥʪʘʮʠʷ ʩʢʣʦʥʘ) (ɸ) 

- ʂʨʠʚʠʟʥʘ (ʂ) 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ  
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- ʊʠʧ ʧʦʨʦʜʳ (ʊ.ʇ.) 

- ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʨʘʟʣʦʤʦʚ (ʈ.ʈ.) 

- ʊʠʧ ʛʨʫʥʪʘ (ʊ.ɻ.) 

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ 

- ʅʘʢʦʧʣʝʥʥʳʝ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʦʩʘʜʢʠ (ʅ.ʉ.ʆ.)  

- ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʨʝʢ (ʈ.ʈʢ.) 

- ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʜʦʨʦʛ (ʚʳʝʤʦʢ) (ʈ.ɼ.) 

ʊʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ. ʇʨʠ ʦʮʝʥʢʝ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʫʯʠʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ: ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʘ, ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ, ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʘ ʠ ʝʛʦ ʧʦʧʝʨʝʯʥʘʷ ʢʨʠʚʠʟʥʘ. ɼʘʥʥʳʝ ʬʘʢʪʦʨʳ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʠʟ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ 

ʧʝʨʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ, ʦʙʨʘʟʦʚʘʚ ʢʣʘʩʩʳ ʩ ʜʠʘʧʘʟʦʥʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ 

ʚʘʞʥʦʩʪʴʶ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 3.1.  

ʊʘʙʣʠʮʘ 3.1 ï ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʩ ʢʣʘʩʩʘʤʠ ʠ ʜʠʘʧʘʟʦʥʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʦʧʦʣʟʥʝʡ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʌʘʢʪʦʨ ɼʠʘʧʘʟʦʥ ʂʣʘʩʩ ʆʧʠʩʘʥʠʝ 
ɺʘʞʥʦʩʪʴ ʜʣʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ 

ʂʨʫʪʠʟʥʘ 

ʦʪʢʦʩʦʚ, 

ʛʨʘʜ 

0 ï 14 1 ʇʦʣʦʛʠʝ ʩʢʣʦʥʳ ʅʠʟʢʠʡ 

14 ï 22 2 ʋʤʝʨʝʥʥʦ ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʉʨʝʜʥʠʡ 

22 ï 32 3 ʂʨʫʪʳʝ ʩʢʣʦʥʳ ɺʳʩʦʢʠʡ 

32 ï 69 4 ʆʯʝʥʴ ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʆʯʝʥʴ ʚʳʩʦʢʠʡ 

ɺʳʩʦʪʘ ʥʘʜ 

ʫʨʦʚʥʝʤ 

ʤʦʨʷ (ʤ) 

0 ï 150 1 ʇʣʦʩʢʠʝ ʟʝʤʣʠ ʅʠʟʢʘ ̫

150 ï 300 2 ʍʦʣʤʳ  ʉʨʝʜʥʷ ̫

300 ï 500 3 ʅʠʟʢʠʝ ʛʦʨʳ ɺʳʩʦʢʘ ̫

> 500 4 ɻʦʨʳ  ʆʯʝʥʴ ʚʳʩʦʢʘ ̫

ʂʨʠʚʠʟʥʘ 

ʦʪʢʦʩʘ 

0 ï 0.5 1 ʇʣʦʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʅʠʟʢʘ ̫

> 0.5 2 ɺʦʛʥʫʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʉʨʝʜʥʷ ̫

< 0 3 ɺʳʧʫʢʣʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ɺʳʩʦʢʘ ̫

ʕʢʩʧʦʟʠʮʠʷ 

ʩʢʣʦʥʘ, 

ʛʨʘʜ 

180 ï 270 1 
ʉʢʣʦʥʳ, ʦʙʨʘʱʝʥʥʳʝ ʥʘ ʶʛ 

ʠ ʶʛʦ-ʟʘʧʘʜ 

ʅʠʟʢʘ ̫

90 ï 180 2 
ʉʢʣʦʥʳ, ʦʙʨʘʱʝʥʥʳʝ ʥʘ 

ʚʦʩʪʦʢ ʠ ʶʛʦ-ʚʦʩʪʦʢ 

ʉʨʝʜʥʷ ̫

270 ï 360 3 
ʉʢʣʦʥʳ, ʦʙʨʘʱʝʥʥʳʝ ʥʘ 

ʟʘʧʘʜ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜ 

ɺʳʩʦʢʘ ̫
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.1 

ʌʘʢʪʦʨ ɼʠʘʧʘʟʦʥ ʂʣʘʩʩ ʆʧʠʩʘʥʠʝ 
ɺʘʞʥʦʩʪʴ ʜʣʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ 

ʕʢʩʧʦʟʠʮʠʷ 

ʩʢʣʦʥʘ, 

ʛʨʘʜ 

0 ï 90 4 
ʉʢʣʦʥʳ, ʦʙʨʘʱʝʥʥʳʝ ʢ 

ʩʝʚʝʨʫ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ 
ʆʯʝʥʴ ʚʳʩʦʢʘ ̫

ʌʘʢʪʦʨ ʢʨʫʪʠʟʥʳ ʦʪʢʦʩʘ ʠ ʚʳʩʦʪʘ ʥʘʜ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʤʦʨʷ ʫʯʠʪʳʚʘʶʪʩʷ ʢʘʢ 

ʢʨʠʪʝʨʠʠ, ʩʚʷʟʳʚʘʶʱʠʝ ʩʢʣʦʥʳ ʩ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ ʨʝʣʴʝʬʘ, ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʯʘʩʪʦʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ ʚ ʢʣʘʩʩʘʭ [49]. 

ɼʣʷ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ (ʨʠʩʫʥʦʢ 3.3 ʘ) ʠ ʚʳʩʦʪʳ ʥʘʜ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʨʠʩʫʥʦʢ 

3.3 ʙ) ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʵʪʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ ʦʧʦʣʟʥʝʡ, ʪʘʢ ʢʘʢ ʥʘʙʣʶʜʘʝʪʩʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʧʦʣʟʥʝʡ 

ʚʦ ʚʩʝʭ ʢʣʘʩʩʘʭ (ʨʠʩʫʥʦʢ 3.3 ʚ-1,2).  

ʌʘʢʪʦʨ ʵʢʩʧʦʟʠʮʠʷ ʦʪʢʦʩʘ ʦʟʥʘʯʘʝʪ ʦʨʠʝʥʪʘʮʠʶ ʦʪʢʦʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʘʨʜʠʥʘʣʴʥʳʭ ʪʦʯʝʢ. ʕʪʦʪ ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʧʨʠ ʦʮʝʥʢʝ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʦʥ ʚʣʠʷʝʪ ʥʘ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʩʢʣʦʥʘ ʚʦʟʜʝʡʩʪʚʠʶ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ, ʪʝʤ ʩʘʤʳʤ ʚʣʠʷʷ ʥʘ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʠ ʧʨʦʮʝʩʩʳ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʅʝʢʦʪʦʨʳʝ 

ʦʨʠʝʥʪʘʮʠʠ ʧʦʣʫʯʘʶʪ ʙʦʣʴʰʝ ʦʩʘʜʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʦʩʘʜʢʦʚ ʚ ʨʝʛʠʦʥʝ 

ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʩʳʱʝʥʠʶ ʛʨʫʥʪʘ ʚʣʘʛʦʡ [126]. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʨʠʝʥʪʘʮʠʷ ʠʣʠ ʵʢʩʧʟʠʮʠʷ ʩʢʣʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ; 

ʝʩʣʠ ʩʢʣʦʥ ʧʨʠʤʳʢʘʝʪ ʢ ʩʣʘʙʳʤ ʧʣʦʩʢʦʩʪʷʤ, ʪʘʢʠʤ ʢʘʢ ʪʨʝʱʠʥʳ ʠʣʠ ʥʘʢʣʦʥʥʳʝ ʩʣʦʠ, 

ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ ʚʦʟʨʘʩʪʘʝʪ.  

ʈʝʩʧʫʙʣʠʢʘ ʂʫʙʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ, ʧʦʵʪʦʤʫ ʩʢʣʦʥʳ ʩ 

ʥʘʠʤʝʥʴʰʝʡ ʩʦʣʥʝʯʥʦʡ ʵʢʩʧʦʟʠʮʠʝʡ ʦʙʨʘʱʝʥʳ ʥʘ ʩʝʚʝʨ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʛʣʦʤ 

ʧʘʜʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. ɺ ʪʘʙʣʠʮʝ 3.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʘʩʩʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ 

ʨʝʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʥʘʯʝʥʠʡ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ (350) (ʨʠʩʫʥʦʢ 3.4 ʚ-1) 

ʨʘʟʚʠʣʦʩʴ ʥʘ ʩʢʣʦʥʘʭ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʚʦʩʪʦʢ-ʶʛʦ-ʚʦʩʪʦʢ (ʨʠʩʫʥʦʢ 3.4 a). 
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ʈʠʩʫʥʦʢ 3.3 ï ɸʥʘʣʠʟ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ: ʢʘʨʪʘ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʩʢʣʦʥʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʦʧʦʣʟʥʝʡ (a); ʢʘʨʪʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʤʝʞʜʫ ʚʳʩʦʪʦʡ ʩʢʣʦʥʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʦʧʦʣʟʥʝʡ (ʙ); ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʧʦ 

ʢʣʘʩʩʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ (ʚ-1); ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʧʦ ʢʣʘʩʩʘʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ (ʚ-2) (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 
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ʈʠʩʫʥʦʢ 3.4 ï ʂʘʨʪʘ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʵʢʩʧʦʟʠʮʠʝʡ ʩʢʣʦʥʘ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 

ʦʧʦʣʟʥʝʡ: ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʦʣʟʥʝʡ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʩʢʣʦʥʦʚ (a); 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʦʣʟʥʝʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʢʨʠʚʠʟʥʳ ʧʦʚʝʨʭʥʦʩʪʠ (ʙ); 

ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʧʦ ʢʣʘʩʩʘʤ ʚ ʬʘʢʪʦʨʝ ʵʢʩʧʦʟʠʮʠʠ (ʚ-1); ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʧʦ 

ʢʣʘʩʩʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʚ-2) (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʂʨʠʚʠʟʥʘ ʦʪʢʦʩʘ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʧʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ, ʦʟʥʘʯʘʝʪ, ʢʘʢ ʩʢʣʦʥ 

ʠʟʛʠʙʘʝʪʩʷ ʚʥʫʪʨʴ ʠʣʠ ʥʘʨʫʞʫ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʠ. ʕʪʦʪ ʬʘʢʪʦʨ 

ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʜʨʝʥʘʞ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʦʯʚʝ, 
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ʵʨʦʟʠʶ, ʘ ʪʘʢʞʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʣʴʝʬʘ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʪʨʠ ʢʣʘʩʩʘ 

ʠ ʠʭ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʘ (ʪʘʙʣʠʮʘ 3.1). 

ɸʥʘʣʠʟ ʢʨʠʚʠʟʥʳ ʦʪʢʦʩʦʚ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 382 ʦʧʦʣʟʥʷ 

ʨʘʟʚʠʣʠʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩ ʚʦʛʥʫʪʦʡ ʢʨʠʚʠʟʥʦʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 42 % ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ (ʨʠʩʫʥʦʢ 3.4 ʙ). ʅʘʣʠʯʠʝ ʚʦʛʥʫʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʨʝʣʴʝʬʝ ʤʦʞʝʪ 

ʟʘʪʨʫʜʥʷʪʴ ʜʨʝʥʘʞ ʠ ʫʚʝʣʠʯʠʚʘʪʴ ʥʘʢʦʧʣʝʥʠʝ ʚʦʜʳ ʠʣʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʶ 

ʵʨʦʟʠʦʥʥʳʭ ʙʦʨʦʟʜ, ʯʪʦ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ 

(ʨʠʩʫʥʦʢ 3.4 ʚ-2). 

ʊʠʧʦʣʦʛʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʦʣʟʥʝʡ. ɸʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʠʪʘʭ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʧʦʚʝʜʝʥʠʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ ʠ ʛʨʫʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʯʥʦʩʪʴ ʥʘ 

ʩʞʘʪʠʝ, ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʷʛʯʝʥʠʷ, ʧʦʟʚʦʣʠʣ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ 

ʦʮʝʥʠʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʠʪʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʦʧʦʣʟʥʷʤ, ʠʩʭʦʜʷ ʠʟ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʵʪʠ ʩʚʦʡʩʪʚʘ. ɺ ʪʘʙʣʠʮʝ 3.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʘʩʩʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʩ ʫʯʝʪʦʤ ʛʨʫʧʧʠʨʦʚʢʠ ʧʦʨʦʜ ʠ ʪʠʧʦʚ ʧʦʯʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ 

ʦʧʦʣʟʥʷʤ. 

ʊʘʙʣʠʮʘ 3.2 ï ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʩ ʢʣʘʩʩʘʤʠ ʠ ʜʠʘʧʘʟʦʥʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʠʭ 

ʚʣʠʷʥʠʷ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʦʣʟʥʝʡ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʌʘʢʪʦʨ ɼʠʘʧʘʟʦʥ ʂʣʘʩʩ ʆʧʠʩʘʥʠʝ 
ʉʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʊʠʧ ʛʨʫʥʪʘ 

- 1 ʅʝʩʚʷʟʥʳʝ ʪʠʧʳ ʛʨʫʥʪʦʚ ʅʠʟʢʘʷ 

- 2 ʉʫʛʣʠʥʦʢ ʉʨʝʜʥʘʷ 

- 3 ʇʝʨʝʩʣʘʠʚʘʥʠʝ ʛʣʠʥ ʠ ʩʫʛʣʠʥʢʦʚ ɺʳʩʦʢʘʷ 

- 4 ɻʣʠʥʠʩʪʳʡ ʆʯʝʥʴ ʚʳʩʦʢʘʷ 

ʈʘʩʩʪʦʷʥʠʝ ʜʦ 

ʨʘʟʣʦʤʘ (ʤ) 

> 500 1 ɿʦʥʘ ʚʣʠʷʥʠʷ ʩʚʳʰʝ 500 ʤ  ʅʠʟʢʘʷ 

< 500  2 ɿʦʥʘ ʚʣʠʷʥʠʷ ʜʦ 500 ʤ ɺʳʩʦʢʘʷ 

ʊʠʧ ʛʦʨʥʳʭ 

ʧʦʨʦʜ 

- 

 

1 

ʉʪʝʢʣʦʚʠʜʥʳʝ ʠ 

ʮʝʦʣʠʪʠʟʠʨʦʚʘʥʥʳʝ ʪʫʬʳ, 

ʤʘʩʩʠʚʥʳʝ ʠʟʚʝʩʪʥʷʢʠ 

ʅʠʟʢʘʷ 

- 2 
ʄʝʨʛʝʣʠ, ʙʨʝʢʯʠʨʦʚʘʥʥʳʝ 

ʩʝʨʧʝʥʪʠʥʳ, ʪʚʝʨʜʳʝ ʩʣʘʥʮʳ 
ʉʨʝʜʥʘʷ 

- 3 
ʂʦʥʛʣʦʤʝʨʘʪʳ, ʙʨʝʢʯʠʠ, 

ʧʝʩʯʘʥʠʢʠ 
ɺʳʩʦʢʘʷ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.2 

ʌʘʢʪʦʨ ɼʠʘʧʘʟʦʥ ʂʣʘʩʩ ʆʧʠʩʘʥʠʝ 
ʉʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʊʠʧ ʛʦʨʥʳʭ 

ʧʦʨʦʜ 
- 4 

ʄʷʛʢʠʝ ʩʣʘʥʮʳ, ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ, ʩʠʣʴʥʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʠ 

ʪʨʝʱʠʥʦʚʘʪʳʝ ʧʦʨʦʜʳ 

ʆʯʝʥʴ ʚʳʩʦʢʘʷ 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʚʝʥʪʘʨʠʟʠʨʦʚʘʥʥʳʭ ʦʧʦʣʟʥʝʡ ʨʘʩʧʨʝʜʝʣʝʥʦ ʚ ʢʣʘʩʩʝ 

4 (706 ʦʧʦʣʟʥʝʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 80 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ), ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʚ ʮʝʣʦʤ ʩʦʩʪʦʷʱʠʤ ʠʟ ʩʣʘʥʮʝʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ 

ʩʚʠʪʳ ʉʴʝʨʨʘ-ʇʫʨʠʘʣ (ʉʇ), ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 477 ʦʧʦʣʟʥʝʡ ʠ ʚ ʦʬʠʦʣʠʪʦʚʦʤ 

ʢʦʤʧʣʝʢʩʝ (ʆʂ), ʩʦʩʪʦʷʱʝʤ ʠʟ ʦʩʪʘʪʢʦʚ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ ʩ ʭʘʟʙʫʨʛʠʪʘʤʠ, 

ʣʝʨʮʦʣʠʪʘʤʠ ʠ ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʤʠ ʜʫʥʠʪʘʤʠ, ʛʜʝ ʨʘʟʚʠʣʦʩʴ 229 ʦʧʦʣʟʥʝʡ 

(ʈʠʩʫʥʦʢ 3.5 ʘ). ʊʦʣʴʢʦ 0,6 % ʦʧʦʣʟʥʝʡ ʧʨʦʠʟʦʰʣʦ ʚ ʧʦʨʦʜʘʭ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʪʫʬʘʤʠ. ʆʩʪʘʣʴʥʳʝ ʦʧʦʣʟʥʠ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ, ʩʦʩʪʦʷʱʠʭ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʠʟʚʝʩʪʥʷʢʦʚ ʩʚʠʪ ʈʠʦ ï ʄʘʡʷ (35), 

ʗʪʝʨʘʩ (20), ʂʘʙʦ ï ʂʨʫʟ (14), ʍʘʡʤʘʥʠʪʘʩ (10) ʠ ʚ ʩʚʠʪʝ ʄʘʢʝʡ (23), ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʯʝʨʝʜʫʶʱʠʭʩʷ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ.   

ʇʨʠ ʘʥʘʣʠʟʝ ʬʘʢʪʦʨʘ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʨʘʟʣʦʤʦʚ ʦʥ ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ ʜʚʘ ʢʣʘʩʩʘ, 

ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʠʣʠ ʩʣʝʜʫʶʱʠʝ ʟʦʥʳ ʙʣʠʟʦʩʪʠ ʢ ʨʘʟʣʦʤʘʤ ʠ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʦʚ: < 500 ʤ - ʟʦʥʳ ʚʳʩʦʢʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠ > 500 ʤ - ʟʦʥʳ 

ʥʠʟʢʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ; ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʦʣʟʥʝʡ ʨʘʩʧʦʣʦʞʝʥʦ 

ʚ ʨʘʡʦʥʘʭ ʩ ʚʳʩʦʢʠʤ ʢʣʘʩʩʦʤ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʧʦʣʟʥʝʡ ʤʝʥʝʝ ʯʝʤ ʚ 500 ʤ ʦʪ ʨʘʟʣʦʤʦʚ 

(ʨʠʩʫʥʦʢ 3.5 ʙ). 

ʇʦ ʬʘʢʪʦʨʫ ʪʠʧʘ ʧʦʯʚʳ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ (419) ʙʳʣʦ 

ʨʘʩʧʨʝʜʝʣʝʥʦ ʥʘ ʛʣʠʥʠʩʪʳʭ ʩʫʛʣʠʥʢʘʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ (330), ʢʦʪʦʨʳʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʳʩʦʢʦʤʫ ʠ ʩʨʝʜʥʝʤʫ ʢʣʘʩʩʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʯʘʩʪʦʪʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ (ʨʠʩʫʥʦʢ 3.5 ʚ).  
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ʈʠʩʫʥʦʢ 3.5 ï ʉʚʷʟʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʦʧʦʣʟʥʝʡ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʢʣʘʩʩʘʤ 

ʬʘʢʪʦʨʦʚ: a ï ʪʠʧʳ ʧʦʨʦʜ; ʙ ï ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʨʘʟʣʦʤʦʚ; ʚ ï ʪʠʧ ʛʨʫʥʪʘ  

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʢʨʠʪʝʨʠʝʚ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʦʜʠʪʩʷ 

ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ ʩ ʫʯʝʪʦʤ ʧʣʦʪʥʦʩʪʠ ʟʦʥ ʩʪʨʫʢʪʫʨʥʦʡ ʩʣʘʙʦʩʪʠ, ʪʠʧʘ ʧʦʯʚʳ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʪʠʧʦʣʦʛʠʠ ʦʧʦʣʟʥʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʠʧʳ ʧʦʨʦʜ ʧʦ 

ʠʭ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʜʚʠʞʝʥʠʡ. ɺ ʩʚʷʟʠ ʩʦ 

ʩʣʦʞʥʦʩʪʴʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʦʨʤʘʮʠʡ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 

3 ʢʣʘʩʩʘ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʧʦʣʟʥʝʡ: 

ʚʳʩʦʢʠʡ, ʩʨʝʜʥʠʡ ʠ ʥʠʟʢʠʡ (ʨʠʩʫʥʦʢ. 3.6).  
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ʈʠʩʫʥʦʢ 3.6 - ɺʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʠʪʳ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʧʦʣʟʥʝʡ 

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʘʮʠʠ 

ʙʳʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʝʨʦʷʪʥʳʝ ʨʘʟʨʳʚʳ, ʦʜʦʙʨʝʥʥʳʝ ʢʘʜʘʩʪʨʦʤ 

ʦʧʦʣʟʥʝʡ (ʪʘʙʣʠʮʘ 3.3). 

ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʦʩʢʦʣʴʢʫ ʚʦʜʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ. ʂ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʨʝʢ. 

 



 

ʊʘʙʣʠʮʘ 3.3 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʠʪʘ ʠ ʚʝʨʦʷʪʥʳʭ ʪʠʧʦʚ ʦʧʦʣʟʥʝʡ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

 ʉʚʠʪʘ 
ɺʠʜʳ ʛʦʨʥʳʭ ʧʦʨʦʜ ɺʝʨʦʷʪʥʳʡ ʪʠʧ ʦʧʦʣʟʥʷ 

ɺʦʩʧʨʠʠʤʯʠʚʦʩʪʴ 

ʢ ʦʧʦʣʟʥʷʤ 
ʄ
ʝ
ʪ
ʘ
ʤ
ʦ
ʨ
ʬ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʡ
 

ʢ
ʦ
ʤ
ʧ
ʣ
ʝ
ʢ
ʩ

 

ʉʴʝʨʨʘ-ɺʝʨʜʝ ʄʝʪʘʪʝʨʨʠʛʝʥʥʳʝ ʩʣʘʥʮʳ 

ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ ʚ ʢʦʨʝ 

ʚʳʚʝʪʨʠʚʘʥʠʷ, ʭʦʪʷ ʤʦʛʫʪ 

ʚʩʪʨʝʯʘʪʴʩʷ ʠ ʚ ʙʦʣʝʝ ʪʨʝʱʠʥʦʚʘʪʳʭ 

ʧʦʨʦʜʘʭ 

ɺʳʩʦʢʘʷ 

ʐʘʬʘʨʠʥʘ ʂʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ, ʥʘʣʠʯʠʝ ʢʘʨʩʪʘ ʆʙʚʘʣ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥ. ʅʠʟʢʘʷ 

ɻʫʠʨʘïʜʝï

ɾʘʫʢʦ 
ɸʤʬʠʙʦʣʠʪʳ ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʩʣʘʥʮʳ 

ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ ʚ ʢʦʨʝ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʆʙʚʘʣ, ʥʘ ʙʦʣʝʝ 

ʪʚʝʨʜʳʝ ʧʦʨʦʜʳ 

ʅʠʟʢʘʷ 

ʉʴʝʨʨʘï

ʇʫʨʠʘʣ 
ʄʷʛʢʠʝ ʩʣʘʥʮʳ: ʭʣʦʨʠʪʦʚʳʝ, ʩʝʨʠʮʠʪʦʚʳʝ 

ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ 

ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʚʝʪʨʠʚʘʥʠʝʤ ʢʦʨʳ 

ʆʧʦʣʟʥʠ - ʧʦʪʦʢʠ 

ɺʳʩʦʢʘʷ 

ʆ
ʬ
ʠ
ʦ
ʣ
ʠ
ʪ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ

ʡ
 
ʢ
ʦ
ʤ
ʧ
ʣ
ʝ
ʢ
ʩ

 

 

ʉʝʨʧʝʥʪʠʥʠʪ 
ʇʦʨʦʜʳ, ʩʦʩʪʦʷʱʠʝ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 

ʧʝʨʠʜʦʪʠʪʦʚ, ʜʫʥʠʪʦʚ ʠ ʣʝʨʮʦʣʠʪʦʚ 

ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ ʚ ʢʦʨʝ 

ʚʳʚʝʪʨʠʚʘʥʠʷ. ʆʧʦʣʟʥʠ - ʧʦʪʦʢʠ 

ʆʙʚʘʣ, ʚ ʤʘʩʩʠʚʥʳʭ ʙʣʦʢʘʭ 

ɺʳʩʦʢʘʷ 

ʉʘʥʪʦ-

ɼʦʤʠʥʛʦ 

ʇʦʨʦʜʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʙʨʝʢʯʠʡ ʠ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ 
ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ ɺʳʩʦʢʘʷ 

ʃʘïʇʠʢʦʪʘ 
ʇʦʨʦʜʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩ 

ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʘ 
ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ ɺʳʩʦʢʘʷ 

ɺ
ʫ
ʣ
ʢ
ʘ
ʥ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʡ
 

ʢ
ʦ
ʤ
ʧ
ʣ
ʝ
ʢ
ʩ

 

ɻʨʘʥ ï ʊʴʝʨʨʘ 
ʇʝʩʯʘʥʠʢʠ, ʤʝʣʢʠʝ ʢʦʥʛʣʦʤʝʨʘʪʳ, 

ʘʣʝʚʨʦʣʠʪʳ ʠ ʠʟʚʝʩʪʢʦʚʳʝ ʙʨʝʢʯʠʠ. 

ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ 

ʆʧʦʣʟʥʠ - ʧʦʪʦʢʠ. 
ɺʳʩʦʢʘʷ 

ʉʘʙʘʥʝʪʘ 

ʉʪʝʢʣʦʚʠʜʥʳʝ ʠ ʮʝʦʣʠʪʠʟʠʨʦʚʘʥʥʳʝ ʪʫʬʳ. 

ʅʝʙʦʣʴʰʘʷ ʣʘʪʝʨʘʣʴʥʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʆʙʚʘʣ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥ. 

ʅʠʟʢʘʷ 

ʕʣʴ ï ʂʦʙʨʝ ʆʙʳʯʥʦ ʪʚʝʨʜʳʝ ʧʦʨʦʜʳ. ʊʫʬʳ ʠ ʣʘʚʳ 
ʆʙʚʘʣ, ʦʙʳʯʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʟʦʥʘʤʠ 

ʨʘʟʣʦʤʦʚ. 
ʅʠʟʢʘʷ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.3  

 
ʉʚʠʪʘ ɺʠʜʳ ʛʦʨʥʳʭ ʧʦʨʦʜ ɺʝʨʦʷʪʥʳʡ ʪʠʧ ʦʧʦʣʟʥʷ 

ɺʦʩʧʨʠʠʤʯʠʚʦʩʪʴ 

ʢ ʦʧʦʣʟʥʷʤ 
ʂ
ʦ
ʤ
ʧ
ʣ
ʝ
ʢ
ʩ
 
ʦ
ʩ
ʘ
ʜ
ʦ
ʯ
ʥ
ʳ
ʭ
 
ʧ
ʦ
ʨ
ʦ
ʜ

 

ʏʘʨʢʦï

ʈʝʜʦʥʜʦ 
ʊʚʝʨʜʳʝ, ʟʘʢʘʨʩʪʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʆʙʚʘʣ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥ ʅʠʟʢʘʷ 

ʉʘʥ-ʃʫʠʩ 
ʇʨʝʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʢʘʨʙʦʥʘʪʥʳʝ ʠ 

ʛʣʠʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ. ʄʷʛʢʠʝ ʧʦʨʦʜʳ. 

ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ 

ʆʧʦʣʟʥʠ - ʧʦʪʦʢʠ. 
ɺʳʩʦʢʘʷ 

ʂʘʩʪʠʣʴʦ-ʜʝ-

ʣʦʩ-ʠʥʜʠʦʩ 

ʍʦʨʦʰʦ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʝʨʨʠʛʝʥʥʳʝ 

ʪʦʣʱʠ, ʩʦʩʪʦʷʱʠʝ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʤʝʨʛʝʣʝʡ 

ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ 

ʆʧʦʣʟʥʠ - ʧʦʪʦʢʠ. 
ɺʳʩʦʢʘʷ 

ʂʘʙʘʢʫ 

ʇʦʣʠʤʠʢʪʦʚʳʝ ʛʨʘʚʝʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ ʠ 

ʘʣʝʚʨʦʣʠʪʳ (ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʫʣʴʪʨʘʤʘʬʠʪʦʚ 

ʠ ʚʫʣʢʘʥʠʪʦʚ). 

ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ ɺʳʩʦʢʘʷ 

ʄʘʢʝʡ 

ʉʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ ʠʟʚʝʩʪʢʦʚʦ-

ʛʣʠʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʩ ʬʨʘʛʤʝʥʪʘʤʠ 

ʛʨʘʚʶʨ ʠ ʭʦʨʦʰʦ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʩʝʨʧʝʥʪʠʥʠʪʘʤʠ. ʂʦʥʛʣʦʤʝʨʘʪʳ ʠ ʤʝʨʛʝʣʠ. 

ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ 

ʆʧʦʣʟʥʠ - ʧʦʪʦʢʠ 
ɺʳʩʦʢʘʷ 

ʗʪʝʨʘʩ 

ʏʝʨʝʜʦʚʘʥʠʝ ʤʝʣʢʦ- ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ 

ʜʝʪʨʠʪʦʚʳʭ, ʙʠʦʜʝʪʨʠʪʘʣʴʥʳʭ ʠ 

ʙʠʦʛʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ 

ʆʙʚʘʣ ʉʨʝʜʥʷʷ 

ɹʘʨʘʢʦʘ 
ʉʠʣʴʥʦ ʢʘʨʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʨʠʬʦʚʳʝ 

ʠʟʚʝʩʪʥʷʢʠ. ʆʯʝʥʴ ʪʚʝʨʜʳʝ 
ʆʙʚʘʣ ʠ ʦʧʨʦʢʠʜʳʚʘʥʠʝ ʉʨʝʜʥʷʷ 

ʂʘʙʦïʂʨʫʩ 
ʈʠʬʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʠ ʛʣʠʥʠʩʪʳʝ 

ʠʟʚʝʩʪʥʷʢʠ 
ʆʙʚʘʣ ʠ ʦʧʨʦʢʠʜʳʚʘʥʠʝ ʉʨʝʜʥʷʷ 

ʇʫʥʪʘïʀʤʠʘʩ 

ʊʝʨʨʠʛʝʥʥʦ ï ʢʘʨʙʦʥʘʪʥʳʝ ʪʦʣʱʠ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʢʘʣʴʢʘʨʝʥʠʪʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ 

ʆʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ 

ʆʧʦʣʟʥʠ - ʧʦʪʦʢʠ 
ʉʨʝʜʥʷʷ 

ʈʠʦïʄʘʡʷ ʉʠʣʴʥʦ ʢʘʨʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʨʠʬʦʚʳʝ 

ʠʟʚʝʩʪʥʷʢʠ. ʆʯʝʥʴ ʪʚʝʨʜʳʝ 
ʆʙʚʘʣ ʠ ʦʧʨʦʢʠʜʳʚʘʥʠʝ ʉʨʝʜʥʷʷ 
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ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʬʘʢʪʦʨʳ, ʚʳʟʚʘʥʥʳʝ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʯʝʣʦʚʝʢʘ, ʪʘʢʠʝ ʢʘʢ ʫʜʘʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [153], ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʜʦʨʦʛ [34] ʠ ʜʨʫʛʠʝ, 

ʚʳʟʚʘʥʥʳʝ ʛʦʨʥʳʤʠ ʨʘʙʦʪʘʤʠ. ɺʳʙʨʘʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.4. 

ʊʘʙʣʠʮʘ 3.4 - ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ ʩ ʠʭ ʢʣʘʩʩʘʤʠ ʠ 

ʜʠʘʧʘʟʦʥʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʦʣʟʥʝʡ (ʩʦʩʪʘʚʣʝʥʦ 

ʘʚʪʦʨʦʤ) 

ʌʘʢʪʦʨ ɼʠʘʧʘʟʦʥ ʂʣʘʩʩ 
ʉʪʝʧʝʥʴ ʚʣʠʷʥʠʷ 

ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 
ʆʧʠʩʘʥʠʝ 

ʅʘʢʦʧʣʝʥʥʳʝ 

ʦʩʘʜʢʠ (ʤʤ) 

ʙʦʣʝʝ 2000 4 ʆʯʝʥʴ ʚʳʩʦʢʘʷ 
ʆʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʥʝʛʦʜʦʚʦʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʥʘʢʦʧʣʝʥʥʳʭ 

ʦʩʘʜʢʦʚ 

1000-2000 3 ɺʳʩʦʢʘʷ 

700-1000 2 ʉʨʝʜʥʘʷ 

1-700 1 ʅʠʟʢʘʷ 

ʈʘʩʩʪʦʷʥʠʝ ʜʦ 

ʨʝʢʠ (ʤ) 

1-100 3 ɺʳʩʦʢʘʷ ʆʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʚʣʠʷʥʠʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʣʘʩʩʦʚ 

100-250 2 ʉʨʝʜʥʘʷ 

ʙʦʣʝʝ 250 1 ʅʠʟʢʘʷ 

ʈʘʩʩʪʦʷʥʠʝ ʜʦ 

ʜʦʨʦʛ (ʤ) 

1-50 3 ɺʳʩʦʢʘʷ ʆʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʚʣʠʷʥʠʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʣʘʩʩʦʚ 

50-100 2 ʉʨʝʜʥʘʷ 

ʙʦʣʝʝ 100 1 ʅʠʟʢʘʷ 

ʆʩʘʜʢʠ ʷʚʣʷʶʪʩʷ ʪʨʠʛʛʝʨʥʳʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʙʳʣʦ ʨʘʟʜʝʣʝʥʦ ʥʘ ʯʝʪʳʨʝ ʢʣʘʩʩʘ (ʪʘʙʣʠʮʘ 3.4). 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʧʨʝʚʳʰʘʶʱʝʝ 3600 ʤʤ/ʛʦʜ, ʚʳʧʘʜʘʝʪ ʥʘ ʩʝʚʝʨʝ ʠ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʩʪʨʘʥʳ (ʨʠʩʫʥʦʢ 3.7 a). ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʚʝʥʪʘʨʠʟʠʨʦʚʘʥʥʳʭ 

ʦʧʦʣʟʥʝʡ (778 ʦʧʦʣʟʥʝʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 88,1 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ) ʩʦʚʧʘʜʘʝʪ ʩ ʨʘʡʦʥʘʤʠ 

ʥʘʠʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ (ʨʠʩʫʥʦʢ 3.7 ʙ). ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʚʷʟʴ 

ʤʝʞʜʫ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʦʧʦʣʟʥʝʡ ʠ ʠʥʪʝʥʩʠʚʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʚʳʷʚʣʝʥʥʫʶ ʜʨʫʛʠʤʠ 

ʘʚʪʦʨʘʤʠ. ɼʣʠʪʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʩʠʣʴʥʳʭ ʜʦʞʜʝʡ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʠ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʠʣʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʩʢʣʦʥʘʭ, ʠ ʚʣʠʷʪʴ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʢʦʩʦʚ. 



85 

 

ʈʠʩʫʥʦʢ 3.7 ï ʂʘʨʪʘ ʩʨʝʜʥʝʤʝʩʷʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ: ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʧʣʝʥʠʡ ʦʩʘʜʢʦʚ (ʘ); ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʚ ʢʣʘʩʩʘʭ (ʙ)  

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ɻʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʩʝʪʴ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʰʠʨʥʘ. ʇʦ ʨʘʩʩʪʦʷʥʠʶ ʜʦ 

ʨʝʢ ʙʳʣʠ ʩʦʟʜʘʥʳ ʪʨʠ ʢʣʘʩʩʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʟʦʥʳ ʚʣʠʷʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ, 

ʢʘʢ ʙʣʠʟʦʩʪʴ ʢ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʝʩʪʥʦʩʪʠ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʧʦʣʟʥʝʡ (ʨʠʩʫʥʦʢ 3.8 ʘ). ɼʠʘʧʘʟʦʥʳ ʜʣʷ ʢʣʘʩʩʦʚ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 3.4. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʙʳʣʦ ʨʘʩʧʨʝʜʝʣʝʥʦ ʚ ʢʣʘʩʩʝ ʚʳʩʦʢʦʡ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʟʦʥʫ ʚʣʠʷʥʠʷ ʜʦ 100 ʤ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʨʝʢ; ʚʩʝʛʦ ʚ ʵʪʦʤ 

ʢʣʘʩʩʝ ʙʳʣʦ ʨʘʩʧʨʝʜʝʣʝʥʦ 452 ʦʧʦʣʟʥʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 51,1 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

(ʨʠʩʫʥʦʢ 3.8 ʚ-1). ʇʦʷʚʣʝʥʠʝ ʦʧʦʣʟʥʝʡ ʚ ʟʦʥʝ ʚʳʩʦʢʦʛʦ ʚʣʠʷʥʠʷ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʚʦʜʥʳʝ ʧʨʦʮʝʩʩʳ (ʵʨʦʟʠʷ, ʥʘʩʳʱʝʥʠʝ) ʷʚʣʷʶʪʩʷ 

ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ 
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ʈʠʩʫʥʦʢ 3.8 ï ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʦʣʟʥʝʡ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʦʨʠʝʥʪʘʮʠʠ 

ʩʢʣʦʥʦʚ (a); ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʦʣʟʥʝʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʢʨʠʚʠʟʥʳ ʧʦʚʝʨʭʥʦʩʪʠ 

(ʙ); ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʧʦ ʢʣʘʩʩʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʨʝʢ (ʚ-1); 

ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʧʦ ʢʣʘʩʩʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʜʦʨʦʛʠ (ʚ-2) 

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 
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ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʜʦʨʦʛʠ, ʩʦʦʨʫʞʘʝʤʦʡ ʢʘʢ ʚʳʝʤʢʘ, ʷʚʣʷʝʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʦʣʟʥʝʡ, ʪʘʢ ʢʘʢ ʧʣʘʥʠʨʦʚʢʘ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʜʣʷ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʟʤʝʥʝʥʠʶ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʭʝʤ 

ʜʨʝʥʘʞʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʷ ʥʘ ʜʠʩʙʘʣʘʥʩ ʨʝʣʴʝʬʘ ʠ ʫʚʝʣʠʯʠʚʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ. 

ɹʣʠʟʦʩʪʴ ʢ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʠ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʢʣʘʩʩʘ ʚʣʠʷʥʠʷ 

(ʨʠʩʫʥʦʢ 3.8 ʙ). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 87 % ʦʧʦʣʟʥʝʡ ʥʘʭʦʜʷʪʩʷ ʚ ʥʠʟʢʦʤ ʨʘʜʠʫʩʝ 

ʚʣʠʷʥʠʷ (ʨʠʩʫʥʦʢ 3.8 ʚ-2), ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʣʶʙʦʛʦ ʪʠʧʘ ʜʦʨʦʞʥʦʡ ʩʝʪʠ 

ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʚ ʩʚʷʟʠ ʩ ʠʭ ʚʳʩʦʢʠʤ ʚʣʠʷʥʠʝʤ 

ʥʘ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʨʝʣʴʝʬʘ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ 

ʥʠʢʝʣʝʚʳʭ ʠ ʢʦʙʘʣʴʪʦʚʳʭ ʨʫʜ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʠ ʨʘʤʧʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʫʧ ʪʝʭʥʠʢʠ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʝʨʩʦʥʘʣʘ ʢ ʫʨʦʚʥʷʤ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

3.5 ɸʥʘʣʠʟ ʤʥʦʛʦʯʣʝʥʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ 

ʄʫʣʴʪʠʥʦʤʠʘʣʴʥʳʡ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʙʳʣ ʧʨʦʚʝʜʝʥ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ çʦʧʦʣʟʥʝʚʘʷ ʦʧʘʩʥʦʩʪʴè ʠ 

ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ: ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʘ, ʚʳʩʦʪʘ, ʢʨʠʚʠʟʥʘ ʠ ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʘ, 

ʪʠʧ ʧʦʨʦʜʳ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʨʘʟʣʦʤʦʚ, ʪʠʧ ʧʦʯʚʳ, ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʢʦʧʣʝʥʥʳʭ 

ʦʩʘʜʢʦʚ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʨʝʢ ʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʜʦʨʦʛ. ʆʧʦʣʟʥʝʚʘʷ ʦʧʘʩʥʦʩʪʴ ʠʤʝʝʪ ʪʨʠ 

ʢʘʪʝʛʦʨʠʠ (çɺʳʩʦʢʘʷ ʦʧʘʩʥʦʩʪʴè, çʉʨʝʜʥʷʷ ʦʧʘʩʥʦʩʪʴè ʠ çʅʠʟʢʘʷ ʦʧʘʩʥʦʩʪʴè), ʛʜʝ 

çɺʳʩʦʢʘʷ ʦʧʘʩʥʦʩʪʴè ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʢʘʪʝʛʦʨʠʝʡ (ʪʘʙʣʠʮʘ 3.5).  

ʊʘʙʣʠʮʘ 3.5 ï ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʤʫʣʴʪʠʥʦʤʠʘʣʴʥʦʤ ʣʦʛʠʩʪʠʯʝʩʢʦʤ ʨʝʛʨʝʩʩʠʦʥʥʦʤ 

ʘʥʘʣʠʟʝ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ɿʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ ʂʘʪʝʛʦʨʠʷ ʂʦʣʠʯʝʩʪʚʦ  

ʆʧʘʩʥʦʩʪʴ ʦʧʦʣʟʥʝʡ 

ɺr ʩʦʢʘʷ ʦʧʘʩʥʦʩʪʴ 

 
486 (ʈʝʬʝʨʝʥʪʥʦʝ ʩʦʙʳʪʠʝ) 

ʉʨʝʜʥʷʷ ʦʧʘʩʥʦʩʪʴ 65  

ʅʠʟʢʘʷ ʦʧʘʩʥʦʩʪʴ 329  

ɺʩʝʛʦ 883  
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ɺ ʮʝʣʦʤ, ʠʟ 883 ʦʧʦʣʟʥʝʡ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ [114], 62 % 

ʠʥʚʝʥʪʘʨʠʟʠʨʦʚʘʥʥʳʭ ʦʧʦʣʟʥʝʡ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʢʣʘʩʩʘʤ çʚʳʩʦʢʦʡè ʠ çʦʯʝʥʴ 

ʚʳʩʦʢʦʡè ʦʧʘʩʥʦʩʪʠ. 

ɺ ʪʘʙʣʠʮʝ 3.6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ ʣʦʛʠʪ-ʘʥʘʣʠʟʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʪʥʦʰʝʥʠʝ 

ʰʘʥʩʦʚ ʤʝʞʜʫ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʴʶ ʠ ʚʳʙʨʘʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩ ʢʘʪʝʛʦʨʠʷʤʠ çʉʨʝʜʥʷʷ ʦʧʘʩʥʦʩʪʴè (çlogit 1è) ʠ çʅʠʟʢʘʷ 

ʦʧʘʩʥʦʩʪʴè (çlogit 2è) ʘʥʘʣʠʟʠʨʦʚʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ, ʟʥʘʢ ʢʦʪʦʨʦʛʦ (ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ) ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʬʘʢʪʦʨʦʤ ʠ 

ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʢʘʪʝʛʦʨʠʝʡ, ʧʦʢʘʟʳʚʘʷ ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʚʣʠʷʥʠʷ ʵʪʦʛʦ 

ʬʘʢʪʦʨʘ ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʷ; ʢʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ (P < 0,05) ʠ ʚʣʠʷʥʠʝ ʥʘ ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ. 

ʊʘʙʣʠʮʘ 3.6 ï ʄʫʣʴʪʠʥʦʤʠʘʣʴʥʳʡ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ʩʦʩʪʘʚʣʝʥʦ 

ʘʚʪʦʨʦʤ) 

ʌʘʢʪʦʨ ʂʦʵʬ. 
ʉʆ  

ʂʦʵʬ. 

Z- 

ʟʥʘʯʝʥʠʝ 

P- 

ʟʥʘʯʝʥʠʝ 

ʆʪʥʦʰʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʝʡ 

ɼʀ 95% 

(ɼʦʚʝʨʠʪʝʣʴʥʳʡ 

ʠʪʝʨʚʘʣ 95%) 

ʅʠʞʥʠʡ ɺʝʨʭʥʠʡ 

Logit 1: (ʉʨʝʜʥʷʷ ʦʧʘʩʥʦʩʪʴ / ɺʳʩʦʢʘʷ ʦʧʘʩʥʦʩʪʴ) 

ʂʦʥʩʪʘʥʪʘ 13,72 1,96 6,98 0 - - - 

ʂʨʢʪʠʟʥʘ ʦʪʢʦʩʦʚ -0,45 0,18 -2,5 0,012 0,64 0.45 0,91 

ɺʳʩʦʪʘ -1,16 0,22 -5,19 0 0,31 0,2 0,49 

ʉʨʝʜʥʝʛʦʜʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 
-1,93 0,26 -7,49 0 0,14 0,09 0,24 

ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʨʝʢ -0,35 0,19 -1,81 0,071 0,71 0,49 1,03 

ʊʠʧ ʛʨʫʥʪʘ -1,14 0,23 -4,98 0 0,32 0,2 0,5 

ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʨʘʟʣʦʤʘ  -0,11 0,31 -0,36 0,722 0,9 0,49 1,64 

ʕʢʩʧʦʟʠʮʠʷ  -0,11 0,18 -0,62 0,534 0,89 0,62 1,28 

ʊʠʧ ʛʦʨʥʳʭ ʧʦʨʦʜ -1,15 0,20 -5,71 0 0,31 0,21 0,47 

ʂʨʠʚʠʟʥʘ  0,21 0,30 0,71 0,48 1,24 0,69 2,22 

ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʜʦʨʦʛ 0,62 0,26 2,41 0,016 1,86 1,12 3,09 

Logit 2: (ʅʠʟʢʘʷ ʦʧʘʩʥʦʩʪʴ / ɺʳʩʦʢʘʷ ʦʧʘʩʥʦʩʪʴ) 

ʂʦʥʩʪʘʥʪʘ 14,37 1,80 7,99 0 - - - 

ʂʨʢʪʠʟʥʘ ʦʪʢʦʩʦʚ -0,086 0,13 -0,64 0,519 0,92 0,71 1,19 

ɺʳʩʦʪʘ -0.32 0,16 -1,99 0,046 0,73 0,53 0,99 

ʉʨʝʜʥʝʛʦʜʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

-1.49 0,25 -5,94 0 0,23 0,14 0,37 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.6 

ʌʘʢʪʦʨ ʂʦʵʬ. 
ʉʆ 

ʂʦʵʬ. 

Z- 

ʟʥʘʯʝʥʠʝ 

P- 

ʟʥʘʯʝʥʠʝ 

ʆʪʥʦʰʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʝʡ 

ɼʀ 95% 

(ɼʦʚʝʨʠʪʝʣʴʥʳʡ 

ʠʪʝʨʚʘʣ 95%) 

ʅʠʞʥʠʡ ɺʝʨʭʥʠʡ 

Logit 2: (ʅʠʟʢʘʷ ʦʧʘʩʥʦʩʪʴ / ɺʳʩʦʢʘʷ ʦʧʘʩʥʦʩʪʴ) Log

it 

2: 

ό˹͙

͊͘͟

Ύ 

ͦͨ͊

ͫͤͦ

ͫͭΈ 

/ 

ˤ·

ͫͦ͟

͊Ύ 

ͦͨ͊

ͫͤͦ

ͫͭΈ

) 

ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʨʝʢ -2.34 0,19 -12,56 0 0,1 0,07 0,14 

ʊʠʧ ʛʨʫʥʪʘ -0.56 0,19 -2,91 0,004 0,57 0,39 0,83 

ʈʘʩʩʪʦʷʥʠʝ ʜʦ 

ʨʘʟʣʦʤʘ 
-3.27 0,25 -13,12 0 0,04 0,02 0,06 

ʕʢʩʧʦʟʠʮʠʷ 0.001 0,13 0,07 0,942 1,01 0,78 1,3 

ʊʠʧ ʛʦʨʥʳʭ ʧʦʨʦʜ -0.42 0,20 -2,13 0,033 0,66 0,45 0,97 

ʂʨʠʚʠʟʥʘ 0.41 0,23 1,81 0,07 1,5 0,97 2,34 

ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʜʦʨʦʛ 0.28 0,25 1,07 0,286 1,31 0,8 2,14 

ʌʘʢʪʦʨʳ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ, ʠʤʝʶʱʠʝ ʥʘʠʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʦʙʦʠʭ 

ʩʨʘʚʥʝʥʠʷʭ, ʧʦ ʟʥʘʯʝʥʠʷʤ ʦʪʥʦʰʝʥʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ: ʪʠʧ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʩ 

ʦʪʥʦʰʝʥʠʷʤʠ ʧʨʘʚʜʦʧʦʜʦʙʠʷ 0,31 (çlogit 1è) ʠ 0,66 (çlogit 2è), ʚʳʩʦʪʘ ʩ ʦʪʥʦʰʝʥʠʷʤʠ 

ʧʨʘʚʜʦʧʦʜʦʙʠʷ 0,31 (çlogit 1è) ʠ 0,73 (çlogit 2è) ʠ ʪʠʧ ʛʨʫʥʪʳ ʩ ʦʪʥʦʰʝʥʠʷʤʠ 

ʧʨʘʚʜʦʧʦʜʦʙʠʷ 0,32 (çlogit 1è) ʠ 0,57 (çlogit 2è). ʕʪʦ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʵʪʠ ʪʨʠ ʬʘʢʪʦʨʘ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʦʧʘʜʘʥʠʷ ʚ ʢʘʪʝʛʦʨʠʠ çʉʨʝʜʥʝʡ ʦʧʘʩʥʦʩʪʠè ʠ çʅʠʟʢʦʡ ʦʧʘʩʥʦʩʪʠè. 

ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʨʘʟʣʦʤʦʚ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʢʘʪʝʛʦʨʠʡ çʅʠʟʢʘʷ 

ʦʧʘʩʥʦʩʪʴè ʠ çɺʳʩʦʢʘʷ ʦʧʘʩʥʦʩʪʴè: ʢʦʵʬʬʠʮʠʝʥʪ ʚʝʨʦʷʪʥʦʩʪʠ ʦʯʝʥʴ ʥʠʟʢʠʡ (0,04); 

ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʬʘʢʪʦʨ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʚ ʢʘʪʝʛʦʨʠʶ çʅʠʟʢʘʷ ʦʧʘʩʥʦʩʪʴè. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʘʢʠʝ 

ʬʘʢʪʦʨʳ, ʢʘʢ ʢʨʫʪʠʟʥʘ ʦʪʢʦʩʦʚ, ʵʢʩʧʦʟʠʮʠʷ, ʢʨʠʚʠʟʥʘ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʨʝʢ ʠ ʨʘʩʩʪʦʷʥʠʝ 

ʜʦ ʜʦʨʦʛ, ʥʝ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ ʭʦʪʷ ʙʳ ʚ ʦʜʥʦʤ ʠʟ ʩʨʘʚʥʝʥʠʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, 

ʯʪʦ ʠʭ ʚʣʠʷʥʠʝ ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʅʘʢʦʧʣʝʥʠʝ ʦʩʘʜʢʦʚ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʚ ʦʙʦʠʭ ʩʨʘʚʥʝʥʠʷʭ 

ʩ ʦʯʝʥʴ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʪʥʦʰʝʥʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ 0,14 ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʢʘʪʝʛʦʨʠʡ 

çʩʨʝʜʥʷʷè ʠ çʚʳʩʦʢʘʷè ʦʧʘʩʥʦʩʪʴ (çlogit 1è) ʠ 0,23 ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʢʘʪʝʛʦʨʠʡ çʥʠʟʢʘʷè 

ʠ çʚʳʩʦʢʘʷè ʦʧʘʩʥʦʩʪʴ (çlogit 2è). ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʢʫʤʫʣʷʪʠʚʥʘʷ ʧʨʝʮʠʧʠʪʘʮʠʷ 
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ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʚ ʩʨʝʜʥʶʶ ʠ 

ʥʠʟʢʫʶ ʢʘʪʝʛʦʨʠʠ ʦʧʘʩʥʦʩʪʠ. 

ʈʝʛʠʦʥʘʣʴʥʦʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ 

(ʨʠʩʫʥʦʢ 3.8) ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ. ʂʦʵʬʬʠʮʠʝʥʪʳ, ʧʨʠʩʚʦʝʥʥʳʝ ʚ ʤʝʪʦʜʝ ʤʫʣʴʪʠʥʦʤʠʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʨʝʛʨʝʩʩʠʠ, ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʨʘʟʣʠʯʥʳʤ ʬʘʢʪʦʨʘʤ (ʪʘʙʣʠʮʘ 3.6).  

 

ʈʠʩʫʥʦʢ 3.9 - ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʦ ʩʪʝʧʝʥʠ ʦʧʦʣʟʥʝʡ ʚ 

ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ɺʘʣʠʜʘʮʠʷ ʢʘʨʪʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʦʚ log-likelihood, slope test ʠ 

goodness-of-fit, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʦʮʝʥʢʠ ʤʦʜʝʣʠ. ʄʦʜʝʣʴ ʩʭʦʜʠʪʩʷ ʧʦʩʣʝ 7 ʠʪʝʨʘʮʠʡ ʩ ʠʪʦʛʦʚʳʤ ʟʥʘʯʝʥʠʝʤ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ -336,589, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʤʦʜʝʣʴ ʭʦʨʦʰʦ 

ʧʦʜʭʦʜʠʪ. ɼʣʷ ʪʝʩʪʘ, ʛʜʝ ʚʩʝ ʥʘʢʣʦʥʳ ʨʘʚʥʳ 0, ʛʜʝ p-ʟʥʘʯʝʥʠʝ < 0,05 ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 

ʭʦʪʷ ʙʳ ʦʜʥʘ ʠʟ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʟʘʚʠʩʠʤʫʶ ʧʝʨʝʤʝʥʥʫʶ Ìʦʧʘʩʥʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷÌ, ʧʦʣʫʯʝʥʥʦʝ p-ʟʥʘʯʝʥʠʝ ʨʘʚʥʦ ʥʫʣʶ 
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ʠʣʠ ʙʣʠʟʢʦ ʢ ʥʫʣʶ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʣʝʟʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ ʚ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ (ʪʘʙʣʠʮʘ 3.7).  

ʊʘʙʣʠʮʘ 3.7 ï ɺʘʣʠʜʘʮʠʷ ʨʝʟʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʤʫʣʴʪʠʥʦʤʠʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʨʝʛʨʝʩʩʠʠ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʀʩʪʦʨʠʷ ʠʪʝʨʘʮʠʡ 

ʐʘʛ  ʃʦʛ-ʧʨʘʚʜʦʧʦʜʦʙʠʝ 

0 -791.906 

1 -438.063 

2 -361.402 

3 -339.975 

4 -336.697 

5 -336.59 

6 -336.589 

7 -336.589 

ʇʨʦʚʝʨʢʘ ʥʘʢʣʦʥʘ 

ʉʪʝʧʝʥʠ ʩʚʦʙʦʜʳ G-ʩʪʘʪʠʩʪʠʢʘ p-ʟʥʘʯʝʥʠʝ 

20 910.634 0 

ʂʨʠʪʝʨʠʠ ʩʦʛʣʘʩʠʷ 

ʄʝʪʦʜ ʍʠ-ʢʚʘʜʨʘʪ ʉʪʝʧʝʥʠ ʩʚʦʙʦʜʳ P 

ʇʠʨʩʦʥ 1116.77 1552 1 

ʆʪʢʣʦʥʝʥʠʝ 655.5 1552 1 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʜʛʦʥʢʠ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʩʪ ʇʠʨʩʦʥʘ, ʢʦʪʦʨʳʡ 

ʩʨʘʚʥʠʚʘʝʪ ʥʘʙʣʶʜʘʝʤʳʝ ʯʘʩʪʦʪʳ ʩ ʯʘʩʪʦʪʘʤʠ, ʦʞʠʜʘʝʤʳʤʠ ʧʦ ʤʦʜʝʣʠ. ɺʳʩʦʢʦʝ 

ʟʥʘʯʝʥʠʝ p-value (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 1) ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʝʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʜʣʷ 

ʦʪʢʣʦʥʝʥʠʷ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ ʦ ʪʦʤ, ʯʪʦ ʤʦʜʝʣʴ ʭʦʨʦʰʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥʥʳʤ, 

ʧʦʵʪʦʤʫ ʤʦʜʝʣʴ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ.  

ʊʝʩʪ ʥʘ ʦʪʢʣʦʥʝʥʠʝ ʠʟʤʝʨʷʝʪ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʴʶ ʠ 

ʥʘʩʳʱʝʥʥʦʡ ʤʦʜʝʣʴʶ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʤʦʜʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʘʙʣʶʜʘʝʤʳʤ ʜʘʥʥʳʤ. ɼʣʷ ʵʪʦʡ ʤʦʜʝʣʠ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʚʳʩʦʢʦʝ p-ʟʥʘʯʝʥʠʝ (p = 1), ʯʪʦ 

ʪʘʢʞʝ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʤʦʜʝʣʴ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʢ ʜʘʥʥʳʤ.  

ʅʘʢʦʥʝʮ, ʦʥʘ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ʧʨʝʜʳʜʫʱʠʭ ʦʧʦʣʟʥʝʡ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʨʠʩʫʥʦʢ 3.10 a). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ ʝʩʣʠ ʧʨʝʜʳʜʫʱʠʝ ʦʧʦʣʟʥʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʩʭʦʜʷʪ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥ 
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ʚʳʩʦʢʦʡ ʠʣʠ ʩʨʝʜʥʝʡ ʦʧʘʩʥʦʩʪʠ ʚ ʧʦʣʫʯʝʥʥʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ, ʪʦ ʧʨʦʛʥʦʟʥʘʷ ʤʦʜʝʣʴ 

ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥʘ [23].  

 

ʈʠʩʫʥʦʢ 3.10 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʦʣʟʥʝʡ ʧʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ 

ʨʘʡʦʥʠʨʦʚʘʥʠʶ (ʘ); ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʦʣʟʥʝʡ ʧʦ ʬʘʢʪʦʨʘʤ (ʙ); ʩʚʷʟʴ ʤʝʞʜʫ 

ʬʘʢʪʦʨʘʤʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʦʧʦʣʟʥʝʡ (ʚ) (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʧʦʣʟʥʝʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʤʘʩʩʠʚʝ ʉʘʛʫʘ - ɹʘʨʘʢʦʘ (883), 

486 ʦʧʦʣʟʥʝʡ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʟʦʥʘʭ ʚʳʩʦʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠ 69 - ʚ ʟʦʥʘʭ ʩʨʝʜʥʝʡ 

ʦʧʘʩʥʦʩʪʠ (ʨʠʩʫʥʦʢ 3.10 ʙ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 328 ʦʧʦʣʟʥʝʡ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʟʦʥʘʭ 

ʥʠʟʢʦʡ ʦʧʘʩʥʦʩʪʠ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʧʨʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ 

ʤʝʪʦʜ ʄʃʈ ʤʦʞʝʪ ʟʘʚʳʰʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʚ ʢʣʘʩʩʝ ʥʠʟʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʦʪʥʦʩʷ 

ʢ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʦʧʦʣʟʥʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʬʘʢʪʦʨʘʤ ʩ ʜʠʘʧʘʟʦʥʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʜʣʷ ʢʣʘʩʩʦʚ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʧʦ ʪʘʢʠʤ ʬʘʢʪʦʨʘʤ, ʢʘʢ 
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ʥʘʢʦʧʣʝʥʥʳʝ ʦʩʘʜʢʠ (300), ʪʠʧ ʧʦʯʚʳ (270), ʚʳʩʦʪʘ (264), ʪʠʧ ʧʦʨʦʜʳ (258) ʠ ʢʨʫʪʠʟʥʘ 

ʩʢʣʦʥʘ (219) (ʨʠʩʫʥʦʢ 3.10 ʚ). 

3.6 ɺʳʚʦʜʳ ʧʦ ɻʣʘʚʝ 3 

1. ʈʝʛʠʦʥʘʣʴʥʘʷ ʦʮʝʥʢʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʦʜʭʦʜʦʚ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʢʘʯʝʩʪʚʝʥʥʳʝ, 

ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ 

ʦʮʝʥʢʠ ʦʧʦʣʟʥʝʡ ʙʣʘʛʦʜʘʨʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ 

ʨʠʩʢʘʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʨʘʡʦʥʦʚ. 

2. ʈʝʛʠʦʥʘʣʴʥʦʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʦ ʩʪʝʧʝʥʠ 

ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ 

ʤʝʪʦʜʘ ʤʫʣʴʪʠʥʦʤʠʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ ʧʦʟʚʦʣʷʝʪ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ 

ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ.  

3. ʇʨʦʚʝʜʸʥʥʦʝ ʨʝʛʠʦʥʘʣʴʥʦʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʦ 

ʩʪʝʧʝʥʠ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʝʪʦʜʘ ʤʫʣʴʪʠʥʦʤʠʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ ʧʦʟʚʦʣʷʝʪ 

ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʚ ʦʮʝʥʢʝ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʘ) ʚr ʜʝʣʝʥʳ ʫʯʘʩʪʢʠ ʩ ʪʨʝʤʷ ʢʘʪʝʛʦʨʠʷʤʠ ʦʧʘʩʥʦʩʪʠ: ʚʳʩʦʢʦʡ, ʩʨʝʜʥʝʡ ʠ 

ʥʠʟʢʦʡ, ʯʪʦ ʧʦʤʦʞʝʪ ʦʙʦʩʥʦʚʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʳʙʦʨ ʤʝʥʝʝ ʠʥʚʘʟʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ, ʙʝʟʦʧʘʩʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʪʢʦʩʦʚ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʘʮʠʶ ʤʝʨ ʧʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʪʢʦʩʦʚ ʠ ʫʧʨʘʚʣʝʥʠʶ 

ʚʦʜʦʦʪʣʠʚʦʤ ʥʘ ʢʘʨʴʝʨʘʭ; 

ʙ) ʬʘʢʪʦʨʳ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʦʧʦʣʟʥʷʤ, ʩʚʷʟʘʥʥʳʝ ʩ ʛʝʦʤʦʨʬʦʣʦʛʠʝʡ 

(ʢʨʫʪʠʟʥʘ ʠ ʚʳʩʦʪʘ ʩʢʣʦʥʦʚ), ʪʠʧʦʤ ʧʦʨʦʜʳ, ʪʠʧʦʤ ʛʨʫʥʪʘ, ʚʥʦʩʷʪ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʚʢʣʘʜ.  
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4. ɸʥʘʣʠʟ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʠʧʘ ʛʨʫʥʪʘ ʠ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʟʚʦʣʠʣ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʧʦʨʦʜ ʤʘʩʩʠʚʘ ʠ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʦʧʦʣʟʥʷʤ. 

ɺʦʩʝʤʴʜʝʩʷʪ ʧʨʦʮʝʥʪʦʚ ʦʧʦʣʟʥʝʡ (706 ʰʪ) ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʤ 

ʢʦʤʧʣʝʢʩʝ (ʬʦʨʤʘʮʠʷ ʉʴʝʨʨʘ-ʇʫʨʠʘʣ) ʠ ʦʬʠʦʣʠʪʦʚʦʤ ʢʦʤʧʣʝʢʩʝ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʚʳʩʦʢʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ. ʅʘ ʛʣʠʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʦ-

ʩʫʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʘʭ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ 

(419 ʰʪ. ʠ 330 h ʪ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʂʨʦʤʝ ʪʦʛʦ, 87 % ʦʧʦʣʟʥʝʡ ʧʨʦʠʟʦʰʣʠ ʚ ʧʨʝʜʝʣʘʭ 

500 ʤ ʦʪ ʨʘʟʣʦʤʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʩʦʢʫʶ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʪʝʨʨʠʪʦʨʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. 

5. ɺ ʨʘʡʦʥʘʭ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʢʦʧʣʝʥʥʳʭ ʦʩʘʜʢʦʚ ʧʨʦʠʟʦʰʣʦ 88,1 % 

ʦʧʦʣʟʥʝʡ (778 ʰʪ.), ʘ ʬʘʢʪʦʨ, ʩʚʷʟʘʥʥʳʡ ʩ ʙʣʠʟʦʩʪʴʶ ʢ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʚ ʚʳʝʤʢʘʭ 

(ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 87 % ʦʧʦʣʟʥʝʡ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʘʡʦʥʘʭ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʚʣʠʷʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʨʦʛ), ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʡʦʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʠʢʝʣʷ ʠ 

ʢʦʙʘʣʴʪʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʥʠʞʘʶʱʠʤʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ. 

6. ɸʥʘʣʠʟ ʤʝʪʦʜʦʤ ʤʫʣʴʪʠʥʦʤʠʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʬʘʢʪʦʨʳ: ʥʘʢʦʧʣʝʥʥʳʝ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʦʩʘʜʢʠ, ʪʠʧ ʧʦʨʦʜʳ, ʪʠʧ ʧʦʯʚʳ, ʨʘʩʩʪʦʷʥʠʝ 

ʜʦ ʨʘʟʣʦʤʦʚ, ʚʳʩʦʪʘ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʦʧʘʜʘʥʠʷ ʚ ʢʘʪʝʛʦʨʠʠ ʤʝʥʴʰʝʡ ʦʧʘʩʥʦʩʪʠ (çʉʨʝʜʥʷʷ ʦʧʘʩʥʦʩʪʴè ʠ çʅʠʟʢʘʷ 

ʦʧʘʩʥʦʩʪʴè) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʢʘʪʝʛʦʨʠʝʡ (çɺʳʩʦʢʘʷ ʦʧʘʩʥʦʩʪʴè). ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʘʢʠʝ ʧʝʨʝʤʝʥʥʳʝ, ʢʘʢ ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʘ, ʵʢʩʧʦʟʠʮʠʷ, ʢʨʠʚʠʟʥʘ ʠ 

ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʜʦʨʦʛ, ʥʝ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ ʭʦʪʷ ʙʳ ʚ ʦʜʥʦʤ ʠʟ ʩʨʘʚʥʝʥʠʡ, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʠʭ ʚʣʠʷʥʠʝ ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

7. ʄʝʪʦʜ ʤʫʣʴʪʠʥʦʤʠʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ, ʚʦʟʤʦʞʥʦ, 

ʧʝʨʝʦʮʝʥʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʚ ʢʣʘʩʩʝ ʥʠʟʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʦʪʥʦʩʷ ʢ ʵʪʦʡ 

ʢʘʪʝʛʦʨʠʠ ʦʧʦʣʟʥʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʢʣʘʩʩʦʚ 
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ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʧʦ ʪʘʢʠʤ ʬʘʢʪʦʨʘʤ, ʢʘʢ ʩʨʝʜʥʝʛʦʜʦʚʦʝ 

ʥʘʢʦʧʣʝʥʠʝ, ʪʠʧ ʧʦʨʦʜʳ ʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʨʘʟʣʦʤʦʚ ʠ ʪʠʧ ʛʨʫʥʪʘ. 
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ɻʃɸɺɸ 4 ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʆʇʆʃɿʅɽɺʓʍ ʇʈʆʎɽʉʉʆɺ ʅɸ 

ʄɽʉʊʆʈʆɾɼɽʅʀʗʍ ʇʆʃɽɿʅʓʍ ʀʉʂʆʇɸɽʄʓʍ ʆʊʂʈʓʊʓʄ 

ʉʇʆʉʆɹʆʄ ɺ ʄɸʉʉʀɺɽ ʉɸɻʋɸ-ɹɸʈɸʂʆɸ 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʨʘʡʦʥʘʭ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʨʘʙʦʯʠʭ. ʅʘ ʵʪʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʚʣʠʷʝʪ ʩʣʦʞʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʜʝʣʘʝʪ 

ʥʝʦʙʭʦʜʠʤʳʤ ʨʘʟʨʘʙʦʪʢʫ ʥʘʜʝʞʥʳʭ ʤʝʪʦʜʠʢ ʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

4.1 ʄʝʪʦʜʠʢʘ ʧʨʦʛʥʦʟʘ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-

ɹʘʨʘʢʦʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʝ 

(ʩʤ. ʨʠʩʫʥʦʢ 3.2). ʕʪʠ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʫʯʝʪʝ ʬʘʢʪʦʨʦʚ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ 

(ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ), ʦʩʘʜʢʦʚ ʢʘʢ ʦʩʥʦʚʥʦʛʦ 

ʧʨʦʚʦʮʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʟʦʥ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʦʧʦʣʟʥʝʡ, ʥʦ ʠ ʩʦʟʜʘʝʪ ʧʨʦʯʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʚʳʙʦʨʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʩʤʷʛʯʝʥʠʶ 

ʧʦʩʣʝʜʩʪʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

4.1.1 ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʚ ʨʘʡʦʥʘʭ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʤʘʩʩʠʚʘ 

ʉʘʛʫʘ-ɹʘʨʘʢʦʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 
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ʢʨʠʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʦʩʘʜʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʝʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʨʝʣʴʝʬ ʠ ʪʝʤ ʩʘʤʳʤ 

ʚʳʟʚʘʪʴ ʦʧʦʣʟʥʠ. ʕʪʠ ʢʨʠʪʠʯʝʩʢʠ ʝ ʟʥʘʯʝʥʠʷ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʤʠʥʠʤʘʣʴʥʳʭ 

ʧʨʝʜʝʣʦʚ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʦʣʟʥʝʡ, ʯʪʦ 

ʦʙʣʝʛʯʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʚ ʫʷʟʚʠʤʳʭ ʨʘʡʦʥʘʭ. ʊʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʠʭ 

ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʨʘʙʦʪʢʝ ʙʦʣʝʝ ʪʦʯʥʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ, ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ [69, 82]. 

ʈʝʡʭʝʥʙʘʭ ʠ ʜʨʫʛʠʝ (1998) [122] ʦʧʨʝʜʝʣʠʣʠ ʪʝʨʤʠʥ çʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚè ʢʘʢ ʤʠʥʠʤʘʣʴʥʳʡ ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʥʝʢʦʪʦʨʦʡ ʚʝʣʠʯʠʥʳ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʦʮʝʩʩ [74, 

149]. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ ʧʦʚʝʜʝʥʠʝ ʦʩʘʜʢʦʚ ʢʘʢ ʧʫʩʢʦʚʦʛʦ ʬʘʢʪʦʨʘ, 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʦʩʘʜʢʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʩʪʘʥʮʠʷʭ, ʦʙʩʣʫʞʠʚʘʝʤʳʭ 

ʀʥʩʪʠʪʫʪʦʤ ʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʀʥʩʪʠʪʫʪʦʤ ʛʠʜʨʦʨʝʩʫʨʩʦʚ, ʟʘ 30 ʣʝʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʝʨʠʦʜʫ 1992-2020 ʛʛ.  

ʄʝʪʦʜ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʉʪʝʜʠʥʛʝʨʦʤ (1993) ʜʣʷ ʨʘʩʯʝʪʘ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ, 

ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʘʥʘʣʠʟʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʚʳʙʨʦʩʦʚ ʚ ʨʷʜʘʭ ʜʘʥʥʳʭ ʦʙ ʦʩʘʜʢʘ. ʇʨʝʜʣʘʛʘʝʤʦʝ 

ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʨʘʩʯʝʪʘ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (4.1) 

[137]: 

ὼӶὯὛ                                                                    (4.1) 

ʛʜʝ ὼӶ ï ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚʳʙʦʨʢʠ, Ὓ  ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʚʳʙʦʨʢʠ, Ὧ ï ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʨʘʟʤʝʨʘ n ʠ ʨʘʩʩʯʠʪʳʚʘʝʤʦʝ ʧʦ 

ʩʣʝʜʫʶʱʝʤʫ ʫʨʘʚʥʝʥʠʶ (4.2) [137]: 

Ὧ πȢωπτσσȢστυÌÏÇὲ πȢτπτφ ÌÏÇ ὲ                 (4.2) 

ʋʨʘʚʥʝʥʠʝ (4.1) ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʜʠʘʧʘʟʦʥ ʚʦʢʨʫʛ ʩʨʝʜʥʝʛʦ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ( ὼӶ). ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʣʝʟʝʥ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʢʘʟʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝʜʫʶʱʠʭ ʘʥʘʣʠʟʦʚ. ɼʣʷ 

ʥʦʨʤʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʥʘʙʣʶʜʝʥʠʝ ʧʨʝʚʟʦʡʜʝʪ ʫʨʘʚʥʝʥʠʝ (4.1) ʩ 
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ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʩʝʛʦ 10 ʧʨʦʮʝʥʪʦʚ; ʧʦʵʪʦʤʫ ʫʨʘʚʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʪʝʩʪ ʥʘ ʧʨʦʤʘʭʠ ʧʨʠ 10-ʧʨʦʮʝʥʪʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ; ʟʥʘʯʝʥʠʷ Ὧ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ʜʣʷ ʚʳʙʦʨʦʢ n > 150 

[137]. 

ɼʣʷ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʥʝʙʦʣʴʰʠʝ ʚʳʙʨʦʩʳ ʦʙʳʯʥʦ ʷʚʣʷʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤʠ 

ʥʘʙʣʶʜʝʥʠʷʤʠ, ʥʦ ʧʦʩʢʦʣʴʢʫ ʣʦʛʘʨʠʬʤʳ ʥʘʙʣʶʜʘʝʤʳʭ ʧʠʢʦʚ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʜʛʦʥʢʠ ʜʚʫʭʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʦʙʦʙʱʝʥʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʪʢʣʦʥʝʥʠʷ, ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʥʝʦʙʳʯʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʛʫʪ ʠʩʢʘʟʠʪʴ 

ʚʩʝ ʧʦʜʦʛʥʘʥʥʦʝ ʯʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʇʦʵʪʦʤʫ ʦʙʥʘʨʫʞʝʥʠʝ ʪʘʢʠʭ ʟʥʘʯʝʥʠʡ 

ʦʯʝʥʴ ʚʘʞʥʦ, ʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤ ʥʝʦʙʭʦʜʠʤʦ ʛʨʘʬʠʯʝʩʢʠ ʩʨʘʚʥʠʪʴ 

ʧʦʜʦʛʥʘʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʜʘʥʥʳʤʠ [137]. 

ʇʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʣʝʜʫʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʩʯʝʪʝ ʢʨʠʪʠʯʝʩʢʠʭ 

ʟʥʘʯʝʥʠʡ ʦʩʘʜʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦʟʚʦʣʷʝʪ ʩʦʦʪʥʝʩʪʠ ʢʦʥʢʨʝʪʥʳʡ ʫʨʦʚʝʥʴ ʦʩʘʜʢʦʚ ʩ 

ʦʞʠʜʘʝʤʦʡ ʯʘʩʪʦʪʦʡ ʠʭ ʚʳʧʘʜʝʥʠʷ. ʇʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʥʝʤʫ 

ʠʥʪʝʨʚʘʣʫ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʞʠʜʘʝʪʩʷ ʥʘʩʪʫʧʣʝʥʠʝ ʩʦʙʳʪʠʷ, ʨʘʚʥʦʛʦ ʠʣʠ 

ʧʨʝʚʳʰʘʶʱʝʛʦ ʟʘʜʘʥʥʳʡ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʢʦʥʪʝʢʩʪʝ ʦʧʦʣʟʥʝʡ ʵʪʘ ʢʦʥʮʝʧʮʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʦʪʥʝʩʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʦʩʘʜʢʦʚ (ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʣʠ 

ʥʘʢʦʧʣʝʥʠʷ) ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʢʦʩʘ. 

ʇʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ (Ὕ) ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʝʚʳʰʝʥʠʷ 

ὖὢ ὼ ʫʨʘʚʥʝʥʠʝʤ (4.3) [137]: 

Ὕ                                                     (4.3) 

ʛʜʝ T ï ʧʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʚ ʛʦʜʘʭ, ὖὢ ὼ ï ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʝ 

ʧʨʝʚʳʩʠʪ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʜʘʥʥʦʤ ʛʦʜʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʟʘʜʘʥʥʦʤ ʧʝʨʠʦʜʝ ʚʦʟʚʨʘʪʘ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ (x) ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʦʩʥʦʚʝ ʬʫʥʢʮʠʠ ʦʙʦʙʱʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʪʠʧʘ I ʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻʫʤʙʝʣʷ (GEV ï Generalized Extreme Value), 



99 

ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ F(x), ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ (4.4) [137]. 

Ὂὼ ὩὼὴὩ                                                     (4.4) 

ʛʜʝ ‘ ï ʧʘʨʘʤʝʪʨ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, „ ï ʧʘʨʘʤʝʪʨ ʤʘʩʰʪʘʙʘ, x ï ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ 

ʥʘʢʦʧʣʝʥʥʳʭ ʦʩʘʜʢʦʚ. 

ʇʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ (ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʣʠ ʥʘʢʦʧʣʝʥʠʶ) ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʥʘʩʳʱʝʥʠʷ ʛʨʫʥʪʘ ʠʣʠ 

ʧʨʝʦʜʦʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʢʣʦʥʘ. ʂʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ ʨʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʧʦʚʪʦʨʷʝʤʦʩʪʠ, ʧʦʟʚʦʣʷʶʪ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʩʮʝʥʘʨʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʢʦʛʜʘ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʨʘʟʨʫʰʝʥʠʝ ʛʨʫʥʪʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʝʜʠʥʦʛʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ ʢʨʠʪʠʯʝʩʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ ʚʦʟʚʨʘʪʘ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚʦ 

ʚʟʚʝʰʝʥʥʦʤ ʫʩʨʝʜʥʝʥʠʠ ʧʦ ʩʨʝʜʥʝʛʦʜʦʚʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʦʩʘʜʢʦʚ ʜʣʷ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ, 

ʩ ʫʯʝʪʦʤ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʩʪʘʥʮʠʡ ʧʦ ʨʝʞʠʤʘʤ ʦʩʘʜʢʦʚ. ʋʨʘʚʥʝʥʠʝ ʜʣʷ ʩʨʝʜʥʝʛʦ 

ʢʨʠʪʠʯʝʩʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (4.5) [137]: 

Ὕ 
В ȟ

В
                                                  (4.5) 

ʛʜʝ Ὕ ï ʩʨʝʜʥʝʝ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʝʨʠʦʜʘ ʚʦʟʚʨʘʪʘ n, ʤʤ; Ὕȟ ï ʢʨʠʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʩʪʘʥʮʠʠ i ʚ ʧʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ n, ʤʤ; N ï ʯʠʩʣʦ ʤʝʪʝʦʩʪʘʥʮʠʡ, ὡ  ï 

ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʘ ʢʘʞʜʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ, ʤʤ. 

4.1.2 ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠʟʫʯʘʝʪ, ʢʘʢ ʢʦʤʧʴʶʪʝʨʳ ʤʦʛʫʪ ʦʙʫʯʘʪʴʩʷ ʠʣʠ ʫʣʫʯʰʘʪʴ 

ʩʚʦʶ ʨʘʙʦʪʫ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ [77, 96], ʫʯʠʪʳʚʘʷ ʢʘʢ ʬʘʟʳ ʦʙʫʯʝʥʠʷ, ʪʘʢ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 4.1). ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ʙʳʣʦ ʤʥʦʛʦ ʜʦʩʪʠʞʝʥʠʡ, ʢʦʛʜʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʟʜʘʚʘʣʠ ʤʦʜʝʣʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʠ ʜʝʣʘʣʠ 

ʚʳʚʦʜʳ ʠʣʠ çʫʯʠʣʠʩʴè ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩʪʘʣʦ 

ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʥʥʦʚʘʮʠʡ, ʢʦʛʜʘ ʩʦʟʜʘʶʪʩʷ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ 
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ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʤʦʛʫʪ ʧʨʦʜʦʣʞʘʪʴ ʦʙʫʯʝʥʠʝ, ʥʝ ʪʨʝʙʫʷ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ, 

ʜʘʞʝ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʳʭ ʜʘʥʥʳʭ.  

 

ʈʠʩʫʥʦʢ 4.1 ï ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʘʷ ʢʘʢ ʵʪʘʧ ʦʙʫʯʝʥʠʷ, ʪʘʢ ʠ ʵʪʘʧ ʪʝʩʪʠʨʦʚʘʥʠʷ [131] 

ɸʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʝʣʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʯʝʪʳʨʝ ʢʘʪʝʛʦʨʠʠ: 

oʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤ, ʦʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ, ʧʦʣʫʦʙʫʯʝʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʩ 

ʧʦʜʢʨʝʧʣʝʥʠʝʤ [131]. ʄʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʩʚʷʟʘʥ rʩ ʪʝʤ, ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʧʨʠʤʝʥʠʤ r

ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʟʘʜʘʯʠ: 

- ʦʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤ (ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʦʙʫʯʝʥʠʝ) ð ʤʝʪʦʜ, ʧʨʠʤʝʥʷʝʤʳʡ ʧʨʠ 

ʥʘʣʠʯʠʠ ʷʚʥʦ ʦʧʨʝʜʝʣʸʥʥʳʭ ʮʝʣʝʚʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʢʦʪʦʨʳʝ ʘʣʛʦʨʠʪʤ ʜʦʣʞʝʥ 

ʧʨʝʜʩʢʘʟʘʪʴ ʥʘ ʦʩʥʦʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʥʦʚʢʦʡ ʟʘʜʘʯʠ [132]. 

ʄʦʜʝʣʠ ʪʨʝʙʫʝʪʩʷ ʥʘʙʦʨ ʨʘʥʝʝ ʧʦʤʝʯʝʥʥʳʭ ʠʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʠ 

ʢʦʣʣʝʢʮʠʷ ʦʙʫʯʘʶʱʠʭ ʧʨʠʤʝʨʦʚ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʧʫʪʝʤ ʦʮʝʥʢʠ ʠ ʩʨʘʚʥʝʥʠʷ 

ʠ ʚʳʚʦʜʘ ʬʫʥʢʮʠʠ ʩ ʦʞʠʜʘʝʤʳʤ ʪʠʧʦʤ ʨʝʟʫʣʴʪʘʪʘ. 

- ʦʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ (ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʦʙʫʯʝʥʠʝ) ð ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʨʘʟʤʝʯʝʥʥʳʭ ʵʪʘʣʦʥʥʳʭ ʜʘʥʥʳʭ ʠ ʥʝ ʪʨʝʙʫʝʪ ʵʢʩʧʝʨʪʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ʄʝʪʦʜ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʚʳʷʚʣʝʥʠʷ 
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ʩʢʨʳʪʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʟʥʘʯʠʤʳʭ ʩʪʨʫʢʪʫʨ, ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʣʷʭ [131]. 

- ʧʦʣʫʦʙʫʯʝʥʠʝ ï ʵʪʦʪ ʤʝʪʦʜ ʟʘʜʫʤʘʥ ʢʘʢ ʛʠʙʨʠʜʠʟʘʮʠʷ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ 

ʤʝʪʦʜʦʚ ʩ ʥʘʙʣʶʜʝʥʠʝʤ ʠ ʙʝʟ ʥʘʙʣʶʜʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʨʘʙʦʪʘʝʪ ʢʘʢ ʩ ʤʝʯʝʥʳʤʠ, ʪʘʢ 

ʠ ʩ ʥʝʤʝʯʝʥʳʤʠ ʜʘʥʥʳʤʠ [131]. 

-  ʦʙʫʯʝʥʠʝ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ ð ʵʪʦ ʤʝʪʦʜ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʨʘʤʤʥʳʤ ʘʛʝʥʪʘʤ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʩʠʩʪʝʤʘʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʥʘʭʦʜʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʩʪʨʘʪʝʛʠʶ ʧʦʚʝʜʝʥʠʷ ʚ ʟʘʜʘʥʥʦʡ ʩʨʝʜʝ ʜʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʇʦ ʩʫʪʠ, ʵʪʦ ʩʨʝʜʦʚʦʡ ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ [132]. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʀʀ-ʤʦʜʝʣʝʡ, ʩʧʦʩʦʙʥʳʭ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʘʚʪʦʥʦʤʥʦʩʪʠ 

ʠʣʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ: ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʣʦʛʠʩʪʠʢʠ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʤʫ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʥʘʙʦʨʦʚ ʘʣʛʦʨʠʪʤʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ; ʦʥʠ 

ʷʚʣʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʘʣʛʦʨʠʪʤʳ, ʩʧʦʩʦʙʥʳʝ ʦʙʫʯʘʪʴʩʷ ʠʣʠ ʩʘʤʦʤʦʜʠʬʠʮʠʨʦʚʘʪʴʩʷ ʧʨʠ ʧʦʣʫʯʝʥʠʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʝ ʙʫʜʫʯʠ ʷʚʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤʠ. 

ʄʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ, ʧʨʦʩʪʦ ʠʤʠʪʠʨʫʶʪ 

ʥʝʡʨʦʥʥʫʶ ʩʠʩʪʝʤʫ ʯʝʣʦʚʝʢʘ. ʕʪʘ ʪʝʦʨʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʄʘʢʢʘʣʦʭʦʤ ʠ ʇʠʪʪʩʦʤ 

(1943) ʜʣʷ ʠʤʠʪʘʮʠʠ ʧʨʦʮʝʩʩʘ ʥʝʡʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʝʪʷʭ ʠ ʩ ʪʝʭ 

ʧʦʨ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʧʨʦʙʣʝʤ, ʚʢʣʶʯʘʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠ 

ʧʨʝʜʩʢʘʟʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʪʘʢʠʭ ʢʘʢ ʩʤʝʱʝʥʠʝ ʠʣʠ ʧʨʦʩʝʜʘʥʠʝ ʟʝʤʣʠ [118], 

ʵʨʦʟʠʷ [83], ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʦʧʘʩʥʦʩʪʠ [140] ʠ ʜʨ. ʀʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʵʚʨʠʩʪʠʯʝʩʢʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʦʥʠ ʩʧʦʩʦʙʥʳ ʫʯʠʪʴʩʷ ʥʘ ʦʧʳʪʝ ʠ 

ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʥʦʚʳʝ, ʝʱʝ ʥʝ ʚʦʩʧʨʠʥʷʪʳʝ ʜʘʥʥʳʝ [91]. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʝʜʩʢʘʟʘʥʠʝ 

ʙʫʜʫʱʠʭ ʩʦʙʳʪʠʡ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ʧʨʦʰʣʳʭ ʦʧʦʣʟʥʝʡ (ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʦʧʦʣʟʥʝʡ), 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜʷʱʠʤ ʧʨʠʣʦʞʝʥʠʝʤ ʜʣʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, 
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ʙʣʘʛʦʜʘʨʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʠʟʫʯʘʪʴ ʩʣʦʞʥʳʝ ʠ ʥʝʣʠʥʝʡʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ, 

ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʣʫʯʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʨʝʰʝʥʠʠ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. 

ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʭʝʤʦʡ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʥʝʡʨʦʥʘʤʠ ʠʣʠ ʫʟʣʘʤʠ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʥʝʡʨʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ. ʆʙʳʯʥʦ 

ʘʨʭʠʪʝʢʪʫʨʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʦʝʤ ʩʙʦʨʘ ʜʘʥʥʳʭ ʩ ʨʷʜʦʤ ʚʭʦʜʥʳʭ 

ʫʟʣʦʚ, ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʠʣʠ ʩʢʨʳʪʳʤ ʩʣʦʝʤ ʩ ʫʟʣʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʠʥʬʦʨʤʘʮʠʷ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʧʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʧʨʘʚʠʣʘʤ, ʠ ʚʳʭʦʜʥʳʤ ʩʣʦʝʤ ʩ ʫʟʣʘʤʠ, ʠʟ 

ʢʦʪʦʨʳʭ ʚʳʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ʨʠʩʫʥʦʢ 4.2).  

 

ʈʠʩʫʥʦʢ 4.2 ï ʉʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʩʣʦʠ ʩʦʩʪʦʷʪ ʠʟ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʫʟʣʦʚ, ʛʜʝ 

ʢʘʞʜʳʡ ʫʟʝʣ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʵʣʝʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʜʘʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʨʝʘʢʮʠʶ ʥʘ ʚʭʦʜʥʳʝ ʚʝʩʘ, ʧʦʣʫʯʘʝʤʳʝ ʜʨʫʛʠʤʠ ʫʟʣʘʤʠ.  
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ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩʧʦʩʦʙʥʳ ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʝʪʦʯʥʳʝ ʠ ʥʝʯʝʪʢʠʝ ʜʘʥʥʳʝ, ʧʦʵʪʦʤʫ 

ʦʥʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ ʥʝʧʨʝʨʳʚʥʳʤʠ ʠ ʢʘʪʝʛʦʨʠʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ 

ʛʠʧʦʪʝʟ. ʊʘʢ, ʚʦ ʚʭʦʜʥʦʤ ʩʣʦʝ ʚʚʦʜʷʪʩʷ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʦʧʦʣʟʥʝʚʫʶ 

ʦʧʘʩʥʦʩʪʴ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠʣʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ. ʋʟʣʳ ʩʢʨʳʪʦʛʦ 

ʩʣʦʷ ʦʙʨʘʙʘʪʳʚʘʶʪ ʜʘʥʥʳʝ ʚʭʦʜʥʦʛʦ ʩʣʦʷ, ʠʩʧʦʣʴʟʫʷ ʧʨʘʚʠʣʘ ʚʟʚʝʰʠʚʘʥʠʷ ʚʚʝʜʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʠ ʥʘ ʚʳʭʦʜʝ ʧʦʣʫʯʘʶʪ ʜʘʥʥʳʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʥʦʟʘ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʤʦʜʝʣʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʚ ʢʦʪʦʨʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʬʠʣʦʩʦʬʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʘʚʠʣʘ ʦʙʫʯʝʥʠʷ ʠ 

ʬʫʥʢʮʠʠ ʧʦʩʪʨʦʝʥʠʷ ʦʪʚʝʪʘ. ɽʩʣʠ ʧʨʦʚʝʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʫʪʠ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʠʥʬʦʨʤʘʮʠʷ ʧʨʦʭʦʜʠʪ ʚ ʩʝʪʠ, ʯʪʦ ʪʘʢʞʝ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʦʙʫʯʝʥʠʷ 

ʩʝʪʠ, ʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʝʪʠ ʩ ʧʨʷʤʳʤ (foward-propagation) ʠ ʦʙʨʘʪʥʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ (back-propagation). 

ʉʝʪʠ ʩ ʧʨʷʤʦʡ ʧʝʨʝʜʘʯʝʡ ʠʤʝʶʪ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʧʨʦʩʪʳʤʠ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ ʦʥʠ ʥʝ ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʠʣʠ ʥʝʣʠʥʝʡʥʳʝ ʤʦʜʝʣʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʝʚ ʠ ʥʝʡʨʦʥʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʯʨʝʟʤʝʨʥʦʡ ʧʦʜʛʦʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ 

[78, 89]. ɼʣʷ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʙʦʣʝʝ ʦʜʥʦʛʦ ʩʣʦʷ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʧʝʨʮʝʧʪʨʦʥʘ (Multilayer Perceptron). ʕʪʠ ʩʣʦʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʝʞʜʫ ʚʭʦʜʥʳʤ ʠ ʚʳʭʦʜʥʳʤ ʩʣʦʝʤ [147]. ʄʥʦʛʦʩʣʦʡʥʳʡ ʧʝʨʮʝʧʪʨʦʥ 

- ʵʪʦ ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʩʝʪʝʚʘʷ ʧʘʨʘʜʠʛʤʘ, ʚ ʢʦʪʦʨʦʡ ʦʙʫʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ 

ʧʨʝʜʲʷʚʣʝʥʠʷ ʩʝʪʠ ʧʘʨ ʚʠʜʘ (ʚʭʦʜ, ʞʝʣʘʝʤʳʡ ʚʳʭʦʜ), ʘ ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʚʝʩʪʥʳʤ ʤʝʪʦʜʦʤ ʫʙʳʚʘʶʱʝʛʦ ʛʨʘʜʠʝʥʪʘ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ 

ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ.  

ɼʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʫʯʝʥʠʶ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺ ʢʦʥʪʝʢʩʪʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʦʙʫʯʝʥʠʝ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʧʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʚ ʦʪʚʝʪ ʥʘ 
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ʚʥʝʰʥʠʝ ʩʪʠʤʫʣʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

[40]. 

ɸʣʛʦʨʠʪʤ ʦʙʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʚʝʩʘ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ 

ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʮʠʢʣʘʤʠ ʦʙʫʯʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʩʚʦʜʠʪʩʷ ʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʠʟʤʝʥʝʥʠʶ ʚʝʩʦʚ ʩʚʷʟʝʡ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʞʝʣʘʝʤʳʭ 

ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʚʭʦʜʦʤ ʠ ʚʳʭʦʜʦʤs [65]. 

ɸʣʛʦʨʠʪʤ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʦʙʦʙʱʝʥʥʦʝ 

ʧʨʘʚʠʣʦ ʜʝʣʴʪʳ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʘʣʛʦʨʠʪʤʦʤ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ ʩʝʪʠ. ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʙʳʣ ʚʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥ ɺʝʨʙʦʩʦʤ (1988) [152], ʘ ʟʘʪʝʤ, 

ʄʘʢʂʣʝʣʣʘʥʜʦʤ ʠ ʜʨ. (1986) [101] ʠ ʈʫʤʝʣʴʭʘʨʪʦʤ ʠ ʜʨ. (1988) [126]. ʕʪʦ ʤʝʪʦʜ 

ʦʙʥʦʚʣʝʥʠʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʝʩʦʚ ʩʝʪʠ ʧʫʪʝʤ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʢʨʘʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʳʯʠʩʣʝʥʠʡ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 

ʦʰʠʙʦʢ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʝʩʫ, ʩʣʝʜʫʷ ʮʝʧʥʦʤʫ ʧʨʘʚʠʣʫ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (4.6) [65]: 

 z ᴼ ᶻ                     (4.6) 

ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʧʨʘʚʠʣʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʦʙʲʝʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʚʳʭʦʜʥʳʤ ʙʣʦʢʘʤ, ʟʘʪʝʤ ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ ʚʳʭʦʜʘ ʧʦʩʣʝʜʥʝʛʦ ʩʢʨʳʪʦʛʦ ʩʣʦʷ ʢ ʚʭʦʜʫ 

ʧʦʩʣʝʜʥʝʛʦ ʩʢʨʳʪʦʛʦ ʩʣʦʷ; ʟʘʪʝʤ ʚʭʦʜ ʧʦʩʣʝʜʥʝʛʦ ʩʢʨʳʪʦʛʦ ʩʣʦʷ ʢ ʚʝʩʘʤ ʤʝʞʜʫ ʥʠʤ ʠ 

ʧʨʝʜʧʦʩʣʝʜʥʠʤ ʩʢʨʳʪʳʤ ʩʣʦʝʤ, ʠ ʪʘʢ ʜʘʣʝʝ, ʚʧʣʦʪʴ ʜʦ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ. ɺ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ ʦʙʥʦʚʣʝʥʠʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʝʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʪʥʳʡ ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ 

ʦʪ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ ʢ ʚʭʦʜʥʦʤʫ [141]. 

ɺʩʝ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʫʟʣʘʤʠ ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʩʘ (wij) (ʩʤ. ʨʠʩʫʥʦʢ 

4.2), ʥʘʟʳʚʘʝʤʳʝ ʩʠʥʘʧʪʠʯʝʩʢʠʤʠ ʚʝʩʘʤʠ, ʢʦʪʦʨʳʝ ʠʟʥʘʯʘʣʴʥʦ ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʯʠʩʣʘ, ʚʳʨʘʞʝʥʥʳʝ ʥʘ ʢʘʞʜʦʡ ʣʠʥʠʠ ʩʚʷʟʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʝʩʫ, ʥʘʟʥʘʯʝʥʥʦʤʫ ʜʣʷ ʢʘʞʜʦʛʦ ʚʭʦʜʘ ʫʟʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʝʣʠʥʝʡʥʳʝ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʩʣʦʝʚ, ʥʘʟʳʚʘʝʤʳʭ ʩʢʨʳʪʳʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʥʘʧʨʷʤʫʶ ʩ ʚʥʝʰʥʠʤʠ 
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ʩʣʦʷʤʠ. ʕʪʠ ʩʢʨʳʪʳʝ ʩʣʦʠ ʚʥʦʩʷʪ ʥʝʣʠʥʝʡʥʦʩʪʴ ʚ ʩʝʪʴ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ 

ʘʢʪʠʚʘʮʠʠ. 

ʂʦʛʜʘ ʟʥʘʯʝʥʠʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʩʦʝʜʠʥʝʥʠʝ, ʦʥʦ ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʚʝʩ, ʩʚʷʟʘʥʥʳʡ 

ʩ ʵʪʠʤ ʩʦʝʜʠʥʝʥʠʝʤ. ʇʨʠʥʠʤʘʶʱʠʡ ʫʟʝʣ ʩʫʤʤʠʨʫʝʪ ʚʝʩʘ ʚʩʝʭ ʫʟʣʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʦʥ 

ʩʚʷʟʘʥ ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʣʦʝ. ʌʦʨʤʘʣʴʥʦ ʵʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʳʨʘʞʝʥʠʝʤ (4.7) [141]:   

Ὤ Вύ ὼ                                                 (4.7) 

ʛʜʝ ύ  ï ʚʝʩ ʤʝʞʜʫ ʫʟʣʦʤ i ʠ ʫʟʣʦʤ j,  ὼ ï ʟʥʘʯʝʥʠʝ ʫʟʣʘ i.  

ɿʥʘʯʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʫʟʣʦʤ j, oj, ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʘʢʪʠʚʘʮʠʠ f, ʦʮʝʥʠʚʘʝʤʦʡ 

ʢʘʢ ʩʫʤʤʘ, ʧʦʣʫʯʝʥʥʘʷ ʫʟʣʦʤ hj, ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ (4.8) [141]: 

έ ὪὬ ὪВ ύ ὼ                                                   (4.8) 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ yk ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʚʝʩʦʚ ʤʝʞʜʫ 

ʩʢʨʳʪʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ ʫʟʣʘʤʠ, wjk ʠ ʚʳʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʳʭ ʫʟʣʦʚ, oj ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚʥʝʥʠʝʤ (4.9) [141]:  

ώ ὪВ ύ έ                                                           (4.9) 

ʌʫʥʢʮʠʷ f ï ʵʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʬʫʥʢʮʠʷ ʘʢʪʠʚʘʮʠʠ. ɼʣʷ ʤʥʦʛʦʩʣʦʡʥʦʛʦ 

ʧʝʨʮʝʧʪʨʦʥʘ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʬʫʥʢʮʠʡ ʘʢʪʠʚʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʩʠʛʤʦʠʜʘʣʴʥʘʷ ʬʫʥʢʮʠʷ. ʕʪʦ ʥʝʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʩʫʤʤʝ 

ʚʝʩʦʚ ʚʭʦʜʦʚ ʧʝʨʝʜ ʧʝʨʝʭʦʜʦʤ ʢ ʩʣʝʜʫʶʱʝʤʫ ʩʣʦʶ (ʫʨʘʚʥʝʥʠʝ 4.9). ʕʪʘ ʬʫʥʢʮʠʷ 

ʠʤʝʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʚ ʠʥʪʝʨʚʘʣʘʭ [0,1] y [-1,1], ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʧʨʠʤʝʥʠʪʴ ʘʣʛʦʨʠʪʤ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʫʥʢʮʠʠ (ʧʝʨʝʜʘʪʦʯʥʳʝ ʬʫʥʢʮʠʠ ʚ ʵʣʝʤʝʥʪʘʭ ʧʨʦʮʝʩʩʘ) ʜʦʣʞʥʳ 

ʙʳʪʴ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʤʠ. ʀʭ ʧʨʦʠʟʚʦʜʥʘʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʛʦ 

ʫʨʘʚʥʝʥʠʷ (4.10 ï 4.11) [141]: 

έ ὪὬ                                              (4.10) 

ὪǰὬ ὪὬ ρ ὪǰὬ                              (4.11) 
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ʈʘʩʯʝʪ ʢʚʘʜʨʘʪʠʯʥʦʡ ʦʰʠʙʢʠ (E) ʜʣʷ ʚʭʦʜʥʦʛʦ ʩʣʦʷ ʚ ʘʣʛʦʨʠʪʤʝ ʦʙʨʘʪʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʫʨʘʚʥʝʥʠʶ (4.12) [141]:  

Ὁ В Ὠ ώ                                   (4.12) 

ʛʜʝ dk ï ʞʝʣʘʝʤʦʝ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʦʙʫʯʘʶʱʝʡ ʤʦʜʝʣʠ; yk ï ʬʘʢʪʠʯʝʩʢʠʡ ʚʳʭʦʜʥʦʡ 

ʚʝʢʪʦʨ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʣʷ ʚʭʦʜʥʦʛʦ ʩʣʦʷ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʘʣʛʦʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ ʦʰʠʙʢʠ E-ʢʚʘʜʨʘʪ, ʧʦʵʪʦʤʫ 

ʚ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʛʥʘʣʘ ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʚʝʩʦʚ 

ʤʝʞʜʫ ʩʣʦʷʤʠ ʠ ʠʟʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ. ɺʝʩʘ (wij) ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʫʨʘʚʥʝʥʠʷʤʠ (4.13 ï 4.14)[141]: 

ύ ǰ ύ Ўύ                                     (4.13) 

Ўύ –                                      (4.14) 

ʛʜʝ Ўύ  ï ʠʥʢʨʝʤʝʥʪʥʘʷ ʨʘʟʥʠʮʘ ʚʝʩʦʚ, – ï ʧʘʨʘʤʝʪʨ, ʫʧʨʘʚʣʷʶʱʠʡ ʩʢʦʨʦʩʪʴʶ 

ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ ʤʝʥʴʰʝ ʝʜʠʥʠʮʳ. 

ɽʩʣʠ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʚʝʣʠʯʠʥʳ ʠʟʤʝʥʝʥʠʷ ʚʝʩʘ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʠʢʠ, 

ʥʘʟʳʚʘʝʤʦʡ ʠʤʧʫʣʴʩʦʤ, ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʠʟʤʝʥʝʥʠʶ ʜʦʙʘʚʣʷʝʪʩʷ ʜʨʦʙʴ, ʪʦ ʵʪʦʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʯʣʝʥ ʩʪʨʝʤʠʪʩʷ ʫʜʝʨʞʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚʝʩʘ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʝʨʚʳʝ ʚʝʩʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʪʦʛʜʘ ʫʨʘʚʥʝʥʠʷ 

ʠʟʤʝʥʝʥʠʷ ʚʝʩʘ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ ʚʳʯʠʩʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʡ (4.15 ï 4.16) 

[141]: 

ύ ὲ ρ έ‏– ‌ɝύ                                (4.15) 

‏ Ὠ ώ ώ ρ ώ                                    (4.16) 

ʛʜʝ – ï ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ, ‏ ï ʠʥʜʝʢʩ ʤʦʜʠʬʠʢʘʮʠʠ ʦʰʠʙʢʠ, ‌ ï ʧʘʨʘʤʝʪʨ ʤʦʤʝʥʪʘ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʚʪʦʨʷʝʪʩʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʝʪʠ ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʦʰʠʙʢʘ ʩʝʪʠ ʥʝ ʙʫʜʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʥʘ ʠʣʠ ʥʝ ʜʦʩʪʠʛʥʝʪ ʧʨʠʝʤʣʝʤʦʛʦ 

ʧʦʨʦʛʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʪʨʦʡʢʠ ʩʝʪʠ ʧʦʣʫʯʘʶʪʩʷ ʚʝʩʘ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʤʦʜʝʣʴ 
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ʧʨʦʛʥʦʟʘ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʵʪʠ ʚʝʩʘ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʵʪʘʧʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʧʘʩʥʳʭ ʟʦʥ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ 

ʦʙʦʙʱʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʥʘʙʦʨʘ ʥʝʟʘʚʠʩʠʤʳʭ ʜʘʥʥʳʭ - ʪʝʩʪʦʚʦʛʦ 

ʥʘʙʦʨʘ ʜʘʥʥʳʭ - ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ. ɸʢʪʫʘʣʴʥʳʤ 

ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʤʦʜʝʣʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʜʝʣʠ, ʪʦ ʝʩʪʴ 

ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʘ ʤʦʜʝʣʴ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪʙʠʨʘʝʪʩʷ ʚʳʙʦʨʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 70 % ʚʳʙʦʨʢʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʵʪʘʧʘ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʘ ʦʩʪʘʚʰʠʝʩʷ 30 % - ʜʣʷ ʧʨʦʚʝʨʢʠ. 

ɻʨʘʬʠʢ ʦʧʝʨʘʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʸʤʥʠʢʘ (ʆʍʇ) ï ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʧʨʦʙʣʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʦʧʦʣʟʥʝʡ; ʵʪʦ 

ʢʨʠʚʘʷ ʚʝʨʦʷʪʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʪʝʧʝʥʴ ʠʣʠ ʤʝʨʫ ʨʘʟʜʝʣʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʨʘʟʣʠʯʘʪʴ ʢʣʘʩʩʳ. ʏʝʤ ʚʳʰʝ 

ʟʥʘʯʝʥʠʝ, ʪʝʤ ʣʫʯʰʝ ʤʦʜʝʣʴ ʨʘʟʣʠʯʘʝʪ ç0è ʢʘʢ ç0è ʠ ç1è ʢʘʢ ç1è ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʜʘʥʥʦʡ 

ʢʘʪʝʛʦʨʠʝʡ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ. 

4.1.3 ɺʘʣʠʜʘʮʠʷ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʛʥʦʟ ʦʧʦʣʟʥʝʡ ʜʣʷ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʫʯʝʥ, 

ʨʝʟʫʣʴʪʘʪ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʝʪʦʜʦʤ ʥʘ ʛʦʨʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʦʚ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʩʝʢʪʦʨʘʭ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʦʧʘʩʥʦʩʪʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ɼʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪʢʦʩʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʧʨʦʯʥʦʩʪʴʶ ʛʨʫʥʪʘ ʥʘ ʩʜʚʠʛ ʠ ʥʘʧʨʷʞʝʥʠʝʤ ʩʜʚʠʛʘ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʚʥʦʚʝʩʠʷ [60], ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, 

ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʜʚʠʛ (†) ʚʜʦʣʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʄʦʨʘ-

ʂʫʣʦʥʘ. ʊʝʦʨʠʷ ʄʦʨʘ-ʂʫʣʦʥʘ ʛʣʘʩʠʪ, ʯʪʦ ʢʦʛʝʟʠʷ, ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ 

ʧʨʠʣʦʞʝʥʥʦʝ ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʣʠʷʶʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʛʨʫʥʪʘ ʥʘ ʩʜʚʠʛ, ʠ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ (4.17) [60]:  



108 

† ὧ „ὸὥὲ‰                                                (4.17) 

ʛʜʝ † ï ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʜʚʠʛ, ʢʇʘ; ὧ ï ʢʦʛʝʟʠʷ, ʢʇʘ; „ ï ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʢʇʘ; 

‰ ï ʫʛʦʣ ʪʨʝʥʠʷ, ʛʨʘʜ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ (ʂɿ) ʧʨʦʯʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʤʝʪʦʜʫ ʄʦʨʛʝʥʰʪʝʨʥʘ-

ʇʨʘʡʩʘ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʢʘʢ ʨʘʚʥʦʚʝʩʠʝ ʩʠʣ, ʪʘʢ ʠ ʨʘʚʥʦʚʝʩʠʝ ʤʦʤʝʥʪʦʚ,  ʧʦ 

ʬʦʨʤʫʣʝ (4.18) [60]: 

˗˔ В
ᶻ ᶻ

В
                                    (4.18) 

ʛʜʝ ὧï ʩʮʝʧʣʝʥʠʝ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʢʇʘ; ὒ ï ʜʣʠʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ, ʤ; ὔ ï 

ʥʦʨʤʘʣʴʥʘʷ ʩʠʣʘ ʤʝʞʜʫ ʙʣʦʢʘʤʠ, ʢʅ; ‰ ï ʫʛʦʣ ʪʨʝʥʠʷ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʛʨʘʜ; ὡ  ï ʚʝʩ 

ʩʝʛʤʝʥʪʘ, ʢʅ; ‌ ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ, ʛʨʘʜ. 

ʂɿ < 1 ï ʥʝʫʩʪʦʡʯʠʚʳʡ ʦʪʢʦʩ; ʦʪʢʦʩ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʨʘʟʨʫʰʠʪʴʩʷ; 

ʂɿ = 1 ï ʛʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʩʚʷʟʘʥʥʦʝ ʩ ʥʝʠʟʙʝʞʥʳʤ 

ʨʘʟʨʫʰʝʥʠʝʤ; 

ʂɿ > 1 ï ʦʪʢʦʩ ʩʯʠʪʘʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ, ʯʝʤ ʚʳʰʝ ʂɿ, ʪʝʤ ʤʝʥʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ 

ʨʘʟʨʫʰʝʥʠʷ ʦʪʢʦʩʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

4.2 ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʘʜʢʦʚ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʮʝʥʢʘ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʦʧʦʣʟʥʷʤʠ ʠ ʦʩʘʜʢʘʤʠ ʚʦ ʚʨʝʤʷ ʠ ʩʨʘʟʫ ʧʦʩʣʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʫʨʘʛʘʥʳ ʠ ʣʠʚʥʠ, 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ 

ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʘʜʢʦʚ, ʢʦʪʦʨʳʝ ʚ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ: 

ʆʩʘʜʢʠ ʮʠʢʣʦʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ: ʩʘʤʳʝ ʩʠʣʴʥʳʝ ʜʦʞʜʠ ʚʳʧʘʜʘʶʪ ʚʦ 

ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ. ʆʥʠ ʦʭʚʘʪʳʚʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ (ʠʭ ʜʠʘʤʝʪʨ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 80 ʜʦ 500 ʢʤ) ʠ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʦʯʝʥʴ ʩʠʣʴʥʳʤʠ ʧʨʦʣʠʚʥʳʤʠ ʜʦʞʜʷʤʠ. ɺʦʩʪʦʯʥʳʡ ʨʝʛʠʦʥ ʂʫʙʳ 

ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʧʦʩʣʝʜʥʠʭ ʤʝʩʪ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʮʠʢʣʦʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 
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ʨʝʛʠʦʥʘʤʠ ʩʪʨʘʥʳ, ʦʜʥʘʢʦ ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʝʞʝʜʥʝʚʥʦ ʥʘʢʘʧʣʠʚʘʝʤʳʭ ʦʩʘʜʢʦʚ ʚʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʫʨʘʛʘʥʦʚ.  

ʆʩʘʜʢʠ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ: ʦʥʠ ʚʳʟʳʚʘʶʪʩʷ ʧʦʜʲʝʤʦʤ ʪʝʧʣʳʭ 

ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʚ ʚʝʨʭʥʠʝ ʩʣʦʠ ʘʪʤʦʩʬʝʨʳ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʥʜʝʥʩʘʮʠʝʡ. 

ʇʨʠʯʠʥʦʡ ʢʦʥʚʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʥʪʨʘʩʪ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘʛʨʝʚʘ ʚʦʟʜʫʭʘ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʠ ʦʭʣʘʞʜʝʥʠʷ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʠʣʠ ʚʩʣʝʜʩʪʚʠʝ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʜʲʝʤʘ ʥʘʜ ʬʨʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠʣʠ ʛʦʨʥʳʤ ʭʨʝʙʪʦʤ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʥʚʝʢʪʠʚʥʳʭ ʦʩʘʜʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʠʟʤʝʥʯʠʚʦʡ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʤʥʦʞʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʜʠʥʘʤʠʢʫ ʘʪʤʦʩʬʝʨʳ ʠʣʠ ʤʝʩʪʥʳʝ 

ʫʩʣʦʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ 

ʥʘʢʦʧʣʝʥʠʝ ʦʩʘʜʢʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ [148]. 

ɼʨʫʛʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʣʠʚʥʝʚʳʭ ʦʩʘʜʢʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʩʘʜʢʦʚ ʠ ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ; ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʩʘʜʢʦʚ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʦʩʘʜʢʠ ʤʦʛʫʪ 

ʙʳʪʴ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʳʤʠ ʠ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ, ʠʣʠ ʥʝ ʪʘʢʠʤʠ ʠʥʪʝʥʩʠʚʥʳʤʠ, ʥʦ 

ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ.  ɹʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʝ ʦʩʘʜʢʠ, ʚʳʧʘʜʘʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ, ʩʚʷʟʘʥʳ ʩ ʧʨʦʭʦʞʜʝʥʠʝʤ ʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ ʠʣʠ 

ʥʘʣʠʯʠʝʤ ʛʦʨ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ ʠ ʫʩʠʣʠʚʘʶʪ 

ʢʦʥʚʝʢʮʠʶ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, ʚʳʟʳʚʘʶʱʠʭ ʦʩʘʜʢʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʦʩʘʜʢʦʚ ʟʘ ʧʝʨʠʦʜ 1992-2020 ʛʛ. 

ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʜʘʥʥʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ 

(ʨʠʩʫʥʦʢ 4.3). ɺʩʝ ʤʝʪʝʦʩʪʘʥʮʠʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʤʝʞʛʦʜʦʚʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ, 

ʩ ʯʨʝʟʚʳʯʘʡʥʦ ʜʦʞʜʣʠʚʳʤʠ ʛʦʜʘʤʠ (ʥʘʧʨʠʤʝʨ, 2016 ʛ. ʚ ʇʫʥʪʘ-ʜʝ-ʄʘʠʩʠ ʠ ɼʞʘʤʘʣʝ) 

ʠ ʟʘʩʫʰʣʠʚʳʤʠ ʛʦʜʘʤʠ (ʥʘʧʨʠʤʝʨ, 1999 ʛ. ʚ ʇʘʣʝʥʢʝ ʠ 2013 ʛ. ʚ ʇʫʥʪʘ-ʜʝ-ʄʘʠʩʠ). ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (2016-2020) ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʷʚʣʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ ɼʞʘʤʘʣʝ ʠ ʇʫʥʪʘ-ʜʝ-ʄʘʠʩʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ ʤʝʩʪʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ [110 ï 112]. 
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ʈʠʩʫʥʦʢ 4.3 ï ʇʦʚʝʜʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ 1992-

2020 ʛʛ. (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʪʝʥʜʝʥʮʠʷʭ, ʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ 

ʩʪʘʥʮʠʠ ɼʞʘʤʘʣʴ ʠ ʇʫʥʪʘ-ʜʝ-ʄʘʠʩʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝʙʦʣʴʰʫʶ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʕʣʴ-ɺʘʣʣʝ ʠ ʇʘʣʝʥʢʝ ʥʝ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʯʝʪʢʦʡ ʪʝʥʜʝʥʮʠʠ, ʭʦʪʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʜʠʘʧʘʟʦʥʦʚ ʦʩʘʜʢʦʚ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ 

ʨʝʛʠʦʥʝ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʚ ʭʘʨʘʢʪʝʨʝ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʷʚʣʝʥʠʡ. ʕʪʦ ʠʤʝʝʪ ʚʘʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʦʙʳʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʭ 

ʢʘʢ ʦʧʦʣʟʥʠ. 

ɺ ʪʘʙʣʠʮʝ 4.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʢʨʠʪʠʯʝʩʢʳʭ ʟʥʘʯʝʥʠʡ 

ʦʩʘʜʢʦʚ ʜʣʷ ʢʘʞʜʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ ʠ ʩʨʝʜʥʝʝ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʧʝʨʠʦʜʘʤ ʚʦʟʚʨʘʪʘ 2, 5, 10 ʠ 20 ʣʝʪ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʧʝʨʠʦʜʘ ʚʦʟʚʨʘʪʘ ʢʨʠʪʠʯʝʩʢʠʝ 

ʟʥʘʯʝʥʠʷ ʦʩʘʜʢʦʚ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʵʢʩʪʨʝʤʘʣʴʥʳʝ 

ʦʩʘʜʢʠ ʙʫʜʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʨʝʞʝ.  
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ʊʘʙʣʠʮʘ 4.1 ï ʂʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʦʩʘʜʢʦʚ ʠ ʧʝʨʠʦʜʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʚ ʨʘʡʦʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʄʝʪʝʦʩʪʘʥʮʠʠ 

ʉʨʝʜʥʠʝ 

ʦʩʘʜʢʠ 

(ʤʤ) 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

ʤʘʩʰʪʘʙʥʳʡ 

ʧʘʨʘʤʝʪʨ 

ʂʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʦʩʘʜʢʦʚ ʜʣʷ ʧʝʨʠʦʜʘ 

ʧʦʚʪʦʨʝʥʠʷ (ʤʤ) 

2 ʛʦʜʘ 5 ʣʝʪ 10 ʣʝʪ 20 ʣʝʪ 

ʕʣ-ɹɺʘʣʴʝ 77,2 35,1 27,4 97,5 124,3 141,2 157,1 

ɼʞʘʤʘʣʴ 180,5 90,2 70,3 230,1 290,4 330,2 369,1 

ʇʘʣʝʥʢʝ  150,3 100,5 78.4 200,7 260,1 300,5 340,2 

ʇʫʥʪʘ-ʜʝ-ʄʘʠʩʠ 120,3 110,3 8,1 180,5 250,3 300,1 349,8 

ɻʫʘʥʪʘʥʘʤʦ 95,4 110,3 31,3 120,1 150,3 170,2 190,1 

ʉʨʝʜʥʝʝ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ (ʤʤ) 163.35 230,4 274,7 317,24 

ʉʪʘʥʮʠʷ ɼʞʘʤʘʣʴ ʠʤʝʝʪ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʦʩʘʜʢʠ ʚʳʧʘʜʘʶʪ ʯʘʱʝ ʠ ʠʥʪʝʥʩʠʚʥʝʝ, ʯʝʤ ʚ ʨʘʡʦʥʘʭ, ʛʜʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʜʨʫʛʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ. ʉʪʘʥʮʠʷ ɻʫʘʥʪʘʥʘʤʦ ʧʦʢʘʟʳʚʘʝʪ 

ʩʘʤʳʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʠʤʝʥʥʦ ʥʘ ʵʪʦʡ ʩʪʘʥʮʠʠ 

ʚʳʧʘʜʘʝʪ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʦʪʣʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʘʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʧʦʣʟʥʝʡ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʤʦʜʝʣʷʤʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʛʦʜʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʦʩʘʜʢʦʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʩʠʩʪʝʤ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʦʣʟʥʷʭ. 

ʅʘ ʨʠʩʫʥʢʝ 4.4 ʧʦʢʘʟʘʥʳ ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ ʥʘʢʦʧʣʝʥʥʳʭ 

ʦʩʘʜʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʭʦʞʜʝʥʠʶ ʫʨʘʛʘʥʘ çʄʵʪʴʶè, ʦʜʥʦʛʦ ʠʟ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʥʘʥʝʩʰʠʭ ʥʘʠʙʦʣʴʰʠʡ ʫʱʝʨʙ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʂʫʙʳ ʚ ʦʢʪʷʙʨʝ 2016 ʛʦʜʘ. ʇʦʢʘʟʘʥʳ ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʝʨʠʦʜʦʚ ʚʦʟʚʨʘʪʘ. 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʧʦʣʟʥʝʡ ʧʦ ʢʨʠʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʷʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ 

2-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ 89,1 % ʦʧʦʣʟʥʝʡ (552) ʧʨʦʠʟʦʰʣʠ ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ 

ʦʩʘʜʢʦʚ, ʨʘʚʥʦʤ ʠʣʠ ʧʨʝʚʳʰʘʶʱʝʤ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ (ʨʠʩʫʥʦʢ 4.4 ʘ), 73 % 
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ʦʧʦʣʟʥʝʡ (453) ʧʨʝʚʳʩʠʣʠ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 5-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ (ʨʠʩʫʥʦʢ 4.4 ʙ), ʘ ʜʣʷ 10- ʠ 20-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʦʚ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʪʦʣʴʢʦ 

44 % (277) ʠ 30 % (191) ʦʧʦʣʟʥʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʝʚʳʩʠʣʠ ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ 

ʜʣʷ ʵʪʠʭ ʧʝʨʠʦʜʦʚ (ʨʠʩʫʥʦʢ. 4.4 ʚ, ʛ).  

 

ʈʠʩʫʥʦʢ 4.4 - ʆʮʝʥʢʘ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʦʩʘʜʢʦʚ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ 

ʧʦʩʣʝ ʫʨʘʛʘʥʘ ʄʵʪʴʶ ʚ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ: ʘ ï ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 2-

ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ; ʙ ï ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 5-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ; ʚ ï ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 10-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ; ʛ ï 

ʢʨʠʪʠʯʝʩʢʦʝ  ʟʥʘʯʝʥʠʝ ʜʣʷ 20-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʏʝʤ ʜʣʠʥʥʝʝ ʧʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ, ʪʝʤ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʠʭ ʧʝʨʠʦʜʘʭ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʩʦʙʳʪʠʷ 

ʧʨʦʠʩʭʦʜʷʪ ʨʝʞʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʚʦʜʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʨʠʪʠʯʝʩʢʠʝ 

ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʩ ʧʝʨʠʦʜʦʤ ʧʦʚʪʦʨʷʝʤʦʩʪʠ 2 ʛʦʜʘ, ʪʘʢ ʢʘʢ ʦʥʠ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʯʘʩʪʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʦʩʘʜʢʦʚ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘʠʙʦʣʴʰʝʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʦʧʦʣʟʥʝʡ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʘ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ ʠ ʘʢʪʠʚʠʟʘʮʠʠ 

ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʜʘʞʝ ʧʨʠ ʫʤʝʨʝʥʥʳʭ ʦʩʘʜʢʘʭ, ʚʳʧʘʜʘʶʱʠʭ ʚ ʧʝʨʠʦʜʳ ʥʠʟʢʦʡ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ, ʠ ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʫʩʫʛʫʙʣʷʪʴʩʷ, ʢʦʛʜʘ ʵʪʦʪ ʵʣʝʤʝʥʪ ʚʩʪʫʧʘʝʪ ʚ 

ʩʠʥʝʨʛʠʶ ʩ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ, ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ.   

4.3 ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʛʥʦʟʘ ʤʝʪʦʜʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ Matlab ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʦʙʫʯʝʥʠʷ ʃʝʚʝʥʙʝʨʛʘ ï 

ʄʘʨʢʚʘʨʜʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʤʝʪʦʜʦʚ ʥʠʩʭʦʜʷʱʝʛʦ 

ʛʨʘʜʠʝʥʪʘ ʠ ɻʘʫʩʩʘ-ʅʴʶʪʦʥʘ. ɼʘʥʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʥʘʙʦʨʘ: ʦʙʫʯʘʶʱʠʡ 

ʥʘʙʦʨ ï ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʚʝʩʦʚ ʩʝʪʠ; ʚʘʣʠʜʘʮʠʦʥʥʳʡ ʥʘʙʦʨ ï ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʜʝʣʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʚʦʟʤʦʞʥʦʛʦ ʧʝʨʝʙʦʨʘ; 

ʪʝʩʪʦʚʳʡ ʥʘʙʦʨ - ʜʣʷ ʦʮʝʥʢʠ ʠʪʦʛʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʜʝʣʠ ʧʦʩʣʝ ʝʝ ʦʙʫʯʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʢʚʘʜʨʘʪʠʯʥʦʡ ʦʰʠʙʢʠ. ʆʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʦʰʣʦ ʫʩʧʝʰʥʦ 

(ʨʠʩʫʥʦʢ 4.5).  

 

ʈʠʩʫʥʦʢ 4.5 ï ʇʘʨʘʤʝʪʨʳ ʦʙʫʯʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ  

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 



114 

ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʛʨʘʜʠʝʥʪʘ ʢʘʢ ʬʫʥʢʮʠʠ ʧʦʪʝʨʴ ʧʦʩʣʝʜʥʝʡ ʠʪʝʨʘʮʠʠ 

ʦʙʫʯʝʥʠʷ ʙʳʣʦ ʥʝʙʦʣʴʰʠʤ (6.0636x10-8), ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚʝʩʘ ʩʝʪʠ (wij) 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʶʪʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʤʦʜʝʣʠ ʥʝ ʪʨʝʙʫʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʩʪʨʦʝʢ (ʨʠʩʫʥʦʢ 4.5 ʘ). ʇʘʨʘʤʝʪʨ Mu, ʷʚʣʷʶʱʠʡʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʘʣʛʦʨʠʪʤʘ ʃʦʚʝʥʙʝʨʛʘ-ʄʘʨʢʚʘʨʜʘ (ʃʄ), ʢʦʪʦʨʳʡ ʨʝʛʫʣʠʨʫʝʪ ʧʝʨʝʭʦʜ ʤʝʞʜʫ 

ʛʨʘʜʠʝʥʪʥʦʡ ʦʧʪʠʤʠʟʘʮʠʝʡ ʠ ʦʧʪʠʤʠʟʘʮʠʝʡ ʧʦ ʅʴʶʪʦʥʫ ʠ ʧʦʟʚʦʣʷʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, ʫʢʘʟʳʚʘʶʱʝʝ ʥʘ ʪʦ, 

ʯʪʦ ʤʦʜʝʣʴ ʜʦʩʪʠʛʣʘ ʭʦʨʦʰʝʡ ʪʦʯʢʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩ ʵʧʦʭʠ 43 (ʨʠʩʫʥʦʢ 4.5 ʙ). 

ʇʨʦʚʝʨʢʘ ʚʘʣʠʜʘʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʩʢʦʣʴʢʦ ʨʘʟ ʧʦʜʨʷʜ ʦʰʠʙʢʘ ʚʘʣʠʜʘʮʠʠ ʥʝ 

ʫʣʫʯʰʘʣʘʩʴ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ; ʟʥʘʯʝʥʠʝ, ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 4.5 ʚ, ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʧʦʩʣʝ 100 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʪʝʨʘʮʠʡ ʤʦʜʝʣʴ ʥʝ ʫʣʫʯʰʠʣʘʩʴ ʚ ʥʘʙʦʨʝ ʚʘʣʠʜʘʮʠʠ, 

ʧʦʵʪʦʤʫ ʧʨʠ ʪʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʪʝʨʘʮʠʡ ʧʨʦʮʝʩʩ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʥʝʥʫʞʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʊʝʥʜʝʥʮʠʷ ʢ ʨʦʩʪʫ ʚ ʚʘʣʠʜʘʮʠʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ 

ʤʦʜʝʣʠ ʫʣʫʯʰʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʠʣʠ ʧʨʠ 

ʚʚʝʜʝʥʠʠ ʥʦʚʳʭ ʜʘʥʥʳʭ. 

ʆʙʫʯʠʚ ʤʦʜʝʣʴ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʦʙʦʙʱʝʥʥʦʩʪʴ ʩʝʪʠ, 

ʧʨʦʪʝʩʪʠʨʦʚʘʚ ʝʝ ʥʘ ʥʘʙʦʨʝ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʥʝ ʫʯʘʩʪʚʦʚʘʣ ʚ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʜʝʣʠ ʧʫʪʝʤ ʝʝ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʥʦʚʦʤ ʥʘʙʦʨʝ ʜʘʥʥʳʭ ʠ ʧʦʣʫʯʠʪʴ ROC-ʢʨʠʚʫʶ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʤʦʜʝʣʴʶ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʥʝʩʢʦʣʴʢʦ ʛʨʘʬʠʢʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʚʝʜʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʄʘʪʨʠʮʘ ʦʰʠʙʦʢ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ʦʙʫʯʝʥʠʷ ʠ ʦʙʦʙʱʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʥʘʙʦʨʘ ʜʘʥʥʳʭ (ʨʠʩʫʥʦʢ 4.6). ʕʪʘ ʤʘʪʨʠʮʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʮʝʥʪʝ 

ʧʨʘʚʠʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʣʘʩʩʦʚ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ ʠ ʦʩʥʦʚʥʳʭ ʧʫʪʘʥʠʮʘʭ ʤʝʞʜʫ ʥʠʤʠ. ɼʣʷ ʵʪʦʛʦ ʧʦʜʩʯʠʪʳʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʘʚʠʣʴʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʧʦʣʟʥʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ, ʠʩʭʦʜʷ ʠʟ 

ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʘʥʘʣʠʟʠʨʫʝʤʳʤʠ ʬʘʢʪʦʨʘʤʠ.  
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ʈʠʩʫʥʦʢ 4.6 ï ʄʘʪʨʠʮʘ ʦʰʠʙʦʢ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ  

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ɺ ʦʙʫʯʘʶʱʝʡ ʤʘʪʨʠʮʝ 74,8 % ʦʧʦʣʟʥʝʡ ʙʳʣʠ ʧʨʘʚʠʣʴʥʦ ʦʪʥʝʩʝʥʳ ʢ ʢʣʘʩʩʫ 

ʚʳʩʦʢʦʡ ʦʧʘʩʥʦʩʪʠ, 22,1 % ï ʢ  ʢʣʘʩʩʫ ʩʨʝʜʥʝʡ ʦʧʘʩʥʦʩʪʠ ʠ ʪʦʣʴʢʦ 1,5 % ï ʢ ʢʣʘʩʩʫ 

ʥʠʟʢʦʡ ʦʧʘʩʥʦʩʪʠ.  

ʅʘ ʨʠʩʫʥʢʝ 4.7 ʧʦʢʘʟʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʪʠʥʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

(TPR) ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ, ʢʦʪʦʨʳʡ ʤʳ ʧʦʣʫʯʠʣʠ, ʧʨʠʤʝʥʠʚ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʢ 

ʦʙʫʯʘʶʱʝʤʫ, ʧʨʦʚʝʨʦʯʥʦʤʫ, ʪʝʩʪʦʚʦʤʫ ʠ ʧʦʣʥʦʤʫ ʥʘʙʦʨʘʤ ʜʘʥʥʳʭ.  
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ʈʠʩʫʥʦʢ 4.7 ï ʆʙʱʠʡ TPR ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚ ʩʢʨʳʪʦʤ ʩʣʦʝ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʦʧʦʣʟʥʝʡ ʥʘ ʢʣʘʩʩ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ɿʥʘʯʝʥʠʷ TPR ʜʣʷ ʦʙʫʯʘʶʱʠʭ, ʪʝʩʪʦʚʳʭ ʠ ʧʨʦʚʝʨʦʯʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʦʯʝʥʴ 

ʧʦʭʦʞʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʫʯʝʥʠʝ ʩ ʨʘʥʥʠʤ ʟʘʚʝʨʰʝʥʠʝʤ 

ʧʨʦʚʝʨʢʠ ʩʚʦʜʠʪ ʢ ʤʠʥʠʤʫʤʫ ʧʝʨʝʙʦʨ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʤʦʜʝʣʴ, ʩʦʟʜʘʥʥʘʷ ʤʝʪʦʜʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʨʘʙʦʪʘʝʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʨʘʩʯʝʪʳ, ʪʘʢ ʢʘʢ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʦʙʫʯʘʶʱʠʤ ʠ ʪʝʩʪʦʚʳʤ ʤʥʦʞʝʩʪʚʦʤ ʥʝ ʷʚʣʷʝʪʩʷ 

ʯʨʝʟʤʝʨʥʦ ʙʦʣʴʰʦʡ. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʧʦʣʟʥʝʡ ʥʘ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ (ʨʠʩʫʥʦʢ 4.8). ʀʩʧʦʣʴʟʦʚʘʣʩʷ 

ʧʝʨʝʯʝʥʴ ʠʟ 113 ʦʧʦʣʟʥʝʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʥʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʠʟ ʢʦʪʦʨʳʭ 62 ʙʳʣʠ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʢʘʪʝʛʦʨʠʠ çɺʳʩʦʢʘʷ ʦʧʘʩʥʦʩʪʴè, 38 ï ʚ ʢʘʪʝʛʦʨʠʠ çʉʨʝʜʥʷʷ 

ʦʧʘʩʥʦʩʪʴè ʠ 13 ï ʚ ʢʘʪʝʛʦʨʠʠ çʅʠʟʢʘʷ ʦʧʘʩʥʦʩʪʴè.  
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ʈʠʩʫʥʦʢ 4.8 ï ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʧʦʣʟʥʝʡ ʥʘ 

ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʀʅʉ  

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʚʣʠʷʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʜʣʷ ʢʘʪʝʛʦʨʠʠ 

ʦʧʦʣʟʥʝʡ çɺʳʩʦʢʦʡ ʦʧʘʩʥʦʩʪʠè ï ʢʨʫʪʠʟʥʘ ʦʪʢʦʩʦʚ 55 ʦʧʦʣʟʥʝʡ (88,7 %) 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʢʣʘʩʩʘʭ ʩ ʢʨʫʪʠʟʥʦʡ ʩʢʣʦʥʦʚ ʙʦʣʝʝ 22 ʛʨʘʜʫʩʦʚ; ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ʨʘʟʣʦʤʦʚ ï ʝʱʝ ʦʜʠʥ ʬʘʢʪʦʨ, ʠʤʝʶʱʠʡ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ: 52 ʦʧʦʣʟʥʷ (83,9 %) ʚ 

ʢʣʘʩʩʝ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʥʝʝ 500 ʤ ʦʪ ʨʘʟʣʦʤʦʚ. ʊʠʧ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʪʠʧ ʛʨʫʥʪʘ 

ʢʦʥʮʝʥʪʨʠʨʫʶʪ 44 ʦʧʦʣʟʥʷ ʧʦ ʦʙʦʠʤ ʬʘʢʪʦʨʘʤ (71 %) ʚ ʢʣʘʩʩʘʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʩʣʘʥʮʘʤ, ʩʠʣʴʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤ ʧʦʨʦʜʘʤ ʠ ʢʦʨʘʤ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ 

ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʦ-ʩʫʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʘʭ. ʇʦ ʥʘʢʦʧʣʝʥʥʳʤ ʦʩʘʜʢʘʤ ʢʘʢ 

ʪʨʠʛʛʝʨʥʦʤʫ ʬʘʢʪʦʨʫ ʚʩʝ ʦʧʦʣʟʥʠ ʙʳʣʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ ʢʣʘʩʩʘʭ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʦʙʠʣʴʥʳʝ ʦʩʘʜʢʠ ʩʚʳʰʝ 100 ʤʤ ʚ ʜʝʥʴ (ʨʠʩʫʥʦʢ 4.8 ʘ).  



118 

ɼʣʷ ʢʣʘʩʩʘ çʉʨʝʜʥʝʡ ʦʧʘʩʥʦʩʪʠè ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʷʚʣʷʶʪʩʷ ʢʨʫʪʠʟʥʘ ʦʪʢʦʩʦʚ ʠ ʪʠʧ ʛʦʨʥʳʭ ʧʦʨʦʜ ï ʧʦ 24 ʦʧʦʣʟʥʷ ʥʘ 

ʩʢʣʦʥʘʭ 14 ï 22 ʛʨʘʜʫʩʦʚ ʠ ʥʘ ʧʦʨʦʜʘʭ ʦʬʠʦʣʠʪʦʚʦʛʦ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

(ʨʠʩʫʥʦʢ 4.8 ʙ). ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʧʨʠʥʠʤʘʝʪ ʤʝʥʴʰʠʝ ʩʫʤʤʘʨʥʳʝ ʟʥʘʯʝʥʠʷ ʩ 

ʜʠʘʧʘʟʦʥʦʤ 50-100 ʤʤ ʟʘ 24 ʯʘʩʘ.  

ɺ ʢʣʘʩʩʝ çʅʠʟʢʘʷ ʦʧʘʩʥʦʩʪʴè (ʨʠʩʫʥʦʢ 4.8 ʚ) ʢʨʫʪʠʟʥʘ ʦʪʢʦʩʦʚ, ʢʦʪʦʨʘʷ ʚ ʜʨʫʛʠʭ 

ʢʣʘʩʩʘʭ ʠʤʝʣʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʧʦʣʟʥʝʚʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʦʣʟʥʝʡ (10) ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʢʣʘʩʩʝ ʩ ʤʝʥʴʰʠʤʠ ʫʛʣʘʤʠ ʦʪʢʦʩʦʚ (ʤʝʥʝʝ 

14 ʛʨʘʜʫʩʦʚ); ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʪʠʧ ʧʦʨʦʜ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʨʝʢ ʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ʜʦʨʦʛ, ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʧʦʣʟʥʷʤʠ ʚ ʥʠʟʰʠʭ ʢʣʘʩʩʘʭ ʚ ʤʝʥʝʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʧʦʨʦʜʘʭ, ʙʦʣʝʝ ʯʝʤ ʚ 500 ʤ ʦʪ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʙʦʣʝʝ ʯʝʤ ʚ 100 ʤ ʦʪ ʜʦʨʦʛ. 

ʅʘ ʨʠʩʫʥʢʝ 4.9 ʧʦʢʘʟʘʥ ʨʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʪʝʛʦʨʠʡ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ 

ʤʝʪʦʜʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʫʯʘʩʪʢʦʚ 12 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʠʢʝʣʝʚʳʭ ʠ 

ʢʦʙʘʣʴʪʦʚʳʭ ʨʫʜ ʚ ʤʘʩʩʠʚʝ ʉʘʛʫʘ ï ɹʘʨʘʢʦʘ. ʈʝʟʫʣʴʪʘʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʷʤ çɺʳʩʦʢʘʷ ʦʧʘʩʥʦʩʪʴè ʠ çʉʨʝʜʥʷʷ ʦʧʘʩʥʦʩʪʴè.  

 

ʈʠʩʫʥʦʢ 4.9 ï ʆʧʘʩʥʦʩʪʴ ʦʧʦʣʟʥʝʡ ʥʘ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʥʠʢʝʣʷ ʠ ʢʦʙʘʣʴʪʘ ʚ 

ʤʘʩʩʠʚʝ ʉʘʛʫʘ - ɹʘʨʘʢʦʘ. (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 
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4.4 ɺʘʣʠʜʘʮʠʷ ʧʨʦʛʥʦʟʘ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʥʠʢʝʣʷ ʠ ʢʦʙʘʣʴʪʘ ʂʘʤʘʨʠʦʢʘ ï 

ɺʦʩʪʦʢ 

ʈʝʟʫʣʴʪʘʪ ʧʨʦʛʥʦʟʘ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦʜʪʚʝʨʞʜʝʥ ʨʘʩʯʝʪʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʢʣʦʥʘ ʥʘ ʧʦʜʲʝʟʜʥʦʡ ʜʦʨʦʛʝ ʢ ʤʝʩʪʦʨʦʞʜʝʥʠʶ ʂʘʤʘʨʠʦʢʘ-ɺʦʩʪʦʢ [1], ʯʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʩʜʝʣʘʥʥʦʛʦ ʧʨʦʛʥʦʟʘ.  

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʂʘʤʘʨʠʦʢʘ ï ʚʦʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʤʫʥʠʮʠʧʘʣʠʪʝʪʝ ʄʦʘ, 

ʧʨʦʚʠʥʮʠʷ ʆʣʴʛʠʥ. ʅʘ ʩʝʚʝʨʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʦʥʦ ʛʨʘʥʠʯʠʪ ʩ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ 

ʇʫʥʪʘ-ɻʦʨʜʘ ʠ ʗʛʨʫʤʘʭʝ, ʥʘ ʟʘʧʘʜʝ - ʩ ʤʝʩʪʦʨʦʞʜʝʥʠʝʤ ʗʛʨʫʤʘʭʝ - ʩʝʚʝʨ, ʥʘ ʚʦʩʪʦʢʝ - 

ʩ ʤʝʩʪʦʨʦʞʜʝʥʠʝʤ ʃʘ-ɼʝʣʴʪʘ, ʘ ʥʘ ʶʛʝ - ʩ ʤʝʩʪʦʨʦʞʜʝʥʠʝʤ ʇʠʣʦʪʦ (ʨʠʩʫʥʦʢ 4.9).  

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʟʦʥʝ ʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ, ʛʜʝ ʝʞʝʛʦʜʥʦ 

ʚʳʧʘʜʘʝʪ ʙʦʣʝʝ 2300 ʤʤ ʦʩʘʜʢʦʚ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʝʪ 79 %, 

ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ - 24 ÁC. ʈʝʣʴʝʬ ʥʠʟʢʦʛʦʨʥʳʡ, ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʚʳʩʦʪʘʤʠ ʩ 

102,4 ʤ ʜʦ 788,5 ʤ. 

ɻʝʦʣʦʛʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʨʦʜʘʤʠ ʦʬʠʦʣʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʫʣʴʪʨʘʦʩʥʦʚʥʳʤʠ ʩʢʦʧʣʝʥʠʷʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʛʘʨʮʙʫʨʛʠʪʦʚ, 

ʜʫʥʠʪʦʚ, ʣʝʨʮʦʣʠʪʦʚ ʠ ʧʠʨʦʢʩʝʥʠʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʣʘ ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ. ɺ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠ ʠʟʦʣʠʨʦʚʘʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʤʘʬʠʯʝʩʢʠʝ ʢʣʘʩʪʝʨʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʛʘʙʙʨʦʚʳʭ ʧʦʨʦʜ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʨʘʟʤʝʨʘ ʟʝʨʝʥ.  ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʩʠʩʪʝʤʳ ʨʘʟʣʦʤʦʚ ʉɿ-ʖɺ ʠ ʉɺ-ʖɿ.  

ʇʨʦʮʝʩʩʳ ʵʨʦʟʠʠ ʠ ʥʘʩʳʱʝʥʠʷ ʧʦʯʚʳ ʚʣʘʛʦʡ ʚ ʨʝʛʠʦʥʝ ʫʩʠʣʠʚʘʶʪʩʷ ʠʟ-ʟʘ 

ʦʩʘʜʢʦʚ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʫʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʚ ʨʝʛʠʦʥʝ ʩʦʩʪʘʚʣʷʝʪ 224 ʤʤ, 

ʯʪʦ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʚ 2 ʛʦʜʘ (163,20 ʤʤ); ʵʪʠ ʫʩʣʦʚʠʷ 

ʧʦʚʳʰʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ. 

ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ ʥʘ ʢʘʨʴʝʨʥʦʡ ʜʦʨʦʛʝ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʧʨʠ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ. ʆʥʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʨʘʙʦʪ, ʪʘʢ ʢʘʢ 

ʵʪʘ ʩʝʪʴ ʜʦʩʪʫʧʘ ʢ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʛʘʨʘʥʪʠʨʫʝʪ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 
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ʧʣʘʥʘ ʠʣʠ ʛʨʘʬʠʢʘ ʨʘʙʦʪʳ ʰʘʭʪʳ. ɼʦʨʦʛʠ ʜʦʣʞʥʳ ʙʳʪʴ ʭʦʨʦʰʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ, ʘ 

ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʩʣʦʚʠʡ ʤʝʩʪʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʙʳʯʘ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʂʘʤʘʨʠʦʢʘ-ɺʦʩʪʦʢ ʚʝʜʝʪʩʷ ʥʘ 

ʫʯʘʩʪʢʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʠʜʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʦʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʵʪʘʧʘ 

ʧʨʦʮʝʩʩʘ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʦʩʥʦʚʥʫʶ ʜʦʨʦʛʫ, ʢʦʪʦʨʘʷ 

ʩʣʫʞʠʣʘ ʙʳ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʜʣʷ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʜʦʨʦʛ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʙʫʜʝʪ 

ʜʦʙʨʘʪʴʩʷ ʜʦ ʫʯʘʩʪʢʦʚ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʢ ʨʘʟʨʘʙʦʪʢʝ, ʠ ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʛʘʨʘʥʪʠʨʦʚʘʣʘ 

ʙʳ ʙʝʟʦʧʘʩʥʫʶ ʠ ʥʘʜʝʞʥʫʶ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [144]. ʇʦʜʦʙʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʧʦ ʘʥʘʣʦʛʠʠ ʢʘʢ ʚʲʝʟʜʥʳʝ ʪʨʘʥʰʝʠ ʧʨʠ ʚʩʢʨʳʪʠʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ɸʥʘʣʠʟ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ (ʨʠʩʫʥʦʢ 4.10) ʜʦʨʦʛʠ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ 

ʫʯʘʩʪʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʦʪʢʦʩʳ 

ʠʩʧʳʪʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʩʪʦʢʦʚʳʭ ʚʦʜ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʫʷʟʚʠʤʳʤʠ ʜʣʷ 

ʧʨʦʮʝʩʩʦʚ ʵʨʦʟʠʠ ʠ ʨʘʟʨʫʰʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 4.10 - ʊʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʠ ʩʭʝʤʘ ʧʦʜʲʝʟʜʥʦʡ ʜʦʨʦʛʠ ʥʘ ʫʯʘʩʪʢʝ 

ʂʘʤʘʨʠʦʢʘ-ɺʦʩʪʦʢ [144] 
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ʂʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʥʦʚʥʦʝ ʟʦʥʘʣʴʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʪʝʣʦ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʝʝʩʷ ʥʘ ʩʫʙʩʪʨʘʪʝ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ 

ʚʳʚʝʪʨʠʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʪʠʧ ʠʣʠ ʨʘʟʥʦʚʠʜʥʦʩʪʴ 

ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʫʢʣʦʥ ʤʝʩʪʥʦʩʪʠ, ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʤʝʩʪʥʦʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ 4.11 ʧʦʢʘʟʘʥ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʬʠʣʴ ʦʪʢʦʩʦʚ ʣʘʪʝʨʠʪʥʦʡ ʢʦʨʳ ʠ ʝʛʦ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʦʥʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʚʳʜʝʣʷʶʪ ʪʨʠ ʪʠʧʘ ʧʨʦʬʠʣʝʡ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʥʳʤʠ ʠʣʠ ʥʝʧʦʣʥʳʤʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʦʜʥʦʛʦ ʠʟ ʛʦʨʠʟʦʥʪʦʚ ʪʠʧʠʯʥʦʛʦ ʣʘʪʝʨʠʪʥʦʛʦ ʧʨʦʬʠʣʷ [93].  

I ï ʃʘʪʝʨʠʪʥʳʝ ʧʨʦʬʠʣʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʛʦʨʠʟʦʥʪʦʚ III , IV ʠ V. 

II  ï ʃʘʪʝʨʠʪʥʦ - ʩʘʧʨʦʣʠʪʦʚʳʝ ʧʨʦʬʠʣʠ, ʩʦʩʪʦʷʱʠʝ ʚ ʮʝʣʦʤ ʠʟ 5 ʛʦʨʠʟʦʥʪʦʚ. 

III  ï ʉʘʧʨʦʣʠʪʦʚʳʝ ʧʨʦʬʠʣʠ, ʩʦʩʪʦʷʱʠʝ ʪʦʣʴʢʦ ʠʟ ʛʦʨʠʟʦʥʪʦʚ IV ʠ/ʠʣʠ V. 

 

ʈʠʩʫʥʦʢ 4.11 ï ʊʠʧʠʯʥʳʡ ʧʨʦʬʠʣʴ ʣʘʪʝʨʠʪʥʦʡ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʃʠʪʦʣʦʛʠʷ:  V - 

ʬʝʨʨʠʢʨʠʪ; IV - ʣʘʤʦʥʠʪ; III  - ʧʝʨʝʭʦʜʥʘʷ ʟʦʥʘ; II  - ʩʘʧʨʦʣʠʪ; I - ʧʦʜʦʰʚʝʥʥʘʷ 

ʧʦʨʦʜʘ). Elementos del talud: ʐ ï ʰʠʨʠʥʘ ʜʦʨʦʛʠ; ɺ ï ʚʳʩʦʪʘ ʦʪʢʦʩʘ; ʊ ï ʪʨʘʥʰʝʠ; Ŭ 

ï ʫʛʦʣ ʦʪʢʦʩʘ; ɓ ï ʪʨʝʱʠʥʘ ʨʘʩʪʷʞʝʥʠʷ; ʋɺ - ʋʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ [35] 

ɺ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʣʘʪʝʨʠʪʥʦ ï ʩʘʧʨʦʣʠʪʦʚʳʝ ʧʨʦʬʠʣʠ [91], ʚ 

ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʛʦʨʠʟʦʥʪʳ (ʩʤ. ʨʠʩʫʥʦʢ 4.11). 
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- ʇʦʜʦʰʚʝʥʥʘʷ ʧʦʨʦʜʘ cʣʦʞʝʥʘ ʪʚʸʨʜʳʤʠ ʩʝʨʧʝʥʪʠʥʠʪʘʤʠ ʪʸʤʥʦ-ʟʝʣʸʥʦʛʦ ʜʦ 

ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʚ ʪʨʝʱʠʥʦʚʘʪʦʤ ʩʦʩʪʦʷʥʠʠ. ɼʣʷ ʵʪʦʛʦ ʛʦʨʠʟʦʥʪʘ ʭʘʨʘʢʪʝʨʥʦ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ SiO  ʠ MgO ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʩʦʜʝʨʞʘʥʠʷʭ Fe, Al O , Ni, 

Co 

- ʉʘʧʨʦʣʠʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚʳʱʝʣʦʯʝʥʥʳʤʠ ʠ ʪʨʝʱʠʥʦʚʘʪʳʤʠ ʩʝʨʧʝʥʪʠʥʠʪʘʤʠ. 

ʕʪʦ ʪʨʝʱʠʥʦʚʘʪʳʝ, ʚʳʱʝʣʦʯʝʥʥʳʝ, ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʦʨʦʜʳ ʟʝʣʝʥʦʚʘʪʦʛʦ ʜʦ 

ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʘ ʪʘʢʞʝ ʩʝʨʳʝ ʛʘʙʙʨʦʠʜʳ. ʆʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ SiO  (30,97 %), Al O  (15,45 %) ʠ MgO (14,94 %). 

- ʇʝʨʝʭʦʜʥʘʷ ʟʦʥʘ: ʩʦʩʪʦʠʪ ʠʟ ʨʝʣʠʢʪʦʚ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʠʣʠ ʤʘʬʠʯʝʩʢʠʭ ʧʦʨʦʜ. 

ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʛʣʫʙʠʥʳ 23 ʤ, ʧʨʠ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ 

7,89 ʤ. ʆʩʥʦʚʥʳʤ ʤʠʥʝʨʘʣʦʤ ʷʚʣʷʝʪʩʷ ʛʸʪʠʪ, ʪʘʢʞʝ ʦʪʤʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʩʦʜʝʨʞʘʥʠ̫ ʩʝʨʧʝʥʪʠӢʥʘ ʠ ʛʣʠʥʠʩʪrʭ ʤʠʥʝʨʘʣʦʚ 

- ʃʘʤʦʥʠʪ: ʀʤʝʝʪ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ ʜʦ ʟʝʣʝʥʦʚʘʪʦ-ʞʝʣʪʦʚʘʪʦʛʦ, ʘ ʠʥʦʛʜʘ ʠ 

ʬʠʦʣʝʪʦʚʦʛʦ ʮʚʝʪʘ ʮʚʝʪ. ʆʩʥʦʚʥʘʷ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʘʷ ʬʘʟʘ - ʛʝʪʠʪ. ʉʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ Fe= 45,3 %, Ni= 1,17 % ʠ Co= 0,146 %. ʉ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʥʦʚʥʦʡ ʧʦʣʝʟʥʳʡ ʛʦʨʠʟʦʥʪ ʢʘʢ ʜʣʷ ʥʠʢʝʣʷ, ʪʘʢ ʠ ʜʣʷ 

ʢʦʙʘʣʴʪʘ. 

- ʌʝʨʨʠʢʨʠʪ: ʩʣʘʛʘʶʱʠʡ ʝʛʦ ʤʘʪʝʨʠʘʣ ʠʤʝʝʪ ʪʠʧʠʯʥʳʡ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ 

ʮʚʝʪ, ʭʦʪʷ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʦʪʪʝʥʢʠ ʜʦ ʢʨʘʩʥʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʚ ʢʦʨʢʘʭ, ʨʘʟʚʠʪʳʭ 

ʥʘ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜʘʭ, ʠ ʬʠʦʣʝʪʦʚʦʛʦ ʚ ʢʦʨʢʘʭ ʥʘ ʤʘʬʠʪʘʭ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʞʝʣʝʟʠʩʪʳʤʠ ʩʪʷʞʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ 50 % ʠ ʙʦʣʝʝ ʦʭʨʦʚʦʡ ʤʘʩʩʳ ʠ 

ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʦʪ 6 ʤʤ ʜʦ 2 ʩʤ. ʆʩʥʦʚʥʘʷ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʘʷ ʬʘʟʘ - ʛʝʪʠʪ, 

ʟʘʪʝʤ ʛʠʙʙʩʠʪ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʭʠʤʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ Fe 

ʩ ʤʘʢʩʠʤʫʤʘʤʠ ʘʣʶʤʠʥʠʷ. 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʦʩʥʦʚʥʦʡ ʜʦʨʦʛʠ, ʢʦʪʦʨʫʶ ʧʨʝʜʩʪʦʠʪ ʧʦʩʪʨʦʠʪʴ, ʩʦʩʪʘʚʣʷʝʪ 

2,292 ʢʤ, ʧʨʦʜʦʣʴʥʳʝ ʫʢʣʦʥʳ ʤʠʥʠʤʘʣʴʥʳʝ 3,5 % ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ 7,87 %, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʜʦ 8 %, ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʘʤ ʜʣʷ ʚʦʣʥʠʩʪʦʛʦ ʨʝʣʴʝʬʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʧʨʦʛʨʘʤʤʝ CIVIL  3D 2020 [144]. ʐʠʨʠʥʘ ʜʦʨʦʛʠ ʩʦʩʪʘʚʣʷʝʪ 12 ʤ ʩ 
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ʜʚʫʤʷ ʧʦʣʦʩʘʤʠ ʰʠʨʠʥʦʡ 6 ʤ. Oʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʜʚʠʛʘʶʱʠʝ 

ʫʩʠʣʠʷ ʠ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʜʚʠʛ ʨʝʣʴʝʬʘ ʚ ʢʘʞʜʦʤ ʠʟ ʩʝʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʚʳʩʦʪʫ ʦʪʢʦʩʘ; 

ʫʛʦʣ ʦʪʢʦʩʘ 45 ʛʨʘʜʫʩʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʫʝʤʳʤʠ ʪʠʧʠʯʥʳʤʠ 

ʫʛʣʘʤʠ ʜʣʷ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ, ʠʩʭʦʜʷ ʠʟ ʟʥʘʯʝʥʠʡ ʫʛʣʘ ʪʨʝʥʠʷ  ὧ ςυ ̋˜  ́ʠ 

ʩʮʝʧʣʝʥʠʷ ‰  [60]. ʏʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʥʘʜʝʞʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʤʦʜʝʣʠ, ʝʝ ʜʦʧʦʣʥʠʣʠ 

ʧʨʦʚʝʨʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ, ʦʪʥʝʩʝʥʥʳʤʠ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʴʶ ʢ ʢʘʪʝʛʦʨʠʠ ʚʳʩʦʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʠ ʩʝʢʪʦʨʘʤʠ ʩ FS < 1 

(ʥʝʫʩʪʦʡʯʠʚʳʤʠ), ʘ ʪʘʢʞʝ ʦʮʝʥʢʦʡ ʩʮʝʥʘʨʠʝʚ ʚ ʩʫʭʠʭ ʠ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʠʤʝʝʪ 

ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʚʣʘʛʘ ʩʥʠʞʘʝʪ ʧʨʦʯʥʦʩʪʴ ʛʨʫʥʪʘ ʥʘ ʩʜʚʠʛ. 

ʅʘ ʨʘʟʚʠʪʠʝ ʦʧʦʣʟʥʝʡ ʥʘ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ ʠ ʧʦʨʦʜ, 

ʩʣʘʛʘʶʱʠʭ ʦʪʢʦʩʳ. ɺ ʪʘʙʣʠʮʝ 4.2 ʧʨʠʚʝʜʝʥʳ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʦʪʢʦʩʦʚ.  

ʊʘʙʣʠʮʘ 4.2 ï ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʩʨʝʜʥʷʷ ʪʦʣʱʠʥʘ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʧʨʦʬʠʣʝ ʩʢʣʦʥʘ [144] 

ʌʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ 

ʅʝʚʳʚʝʪʨʝʥ-

ʥʘʷ ʧʦʨʦʜʘ 

ʉʣʘʙʘʷ ʢʦʨʘ 

ʚʳʚʝʪʨʠʚʘʥ-

ʠ ̫

ʋʤʝʨʝʥʥʘʷ 

ʢʦʨʘ 

ʚr ʚʝʪʨʠʚʘ-

ʥʠʷ 

ʉʠʣʴʥʘʷ 

ʢʦʨʘ 

ʚr ʚʝʪʨʠʚʘ-

ʥʠʷ 

ʆʩʪʘʪʦʯʥʘʷ 

ʢʦʨʘ 

ʚr ʚʝʪʨʠʚʘ-

ʥʠʷ 

I II III IV V 

ʋʜʝʣʴʥʳʡ ʚʝʩ 

(ʩʫʭʦʡ), ʢʅ/ʤ3 
24,5 21 22,5 18,5 22 

ʋʜʝʣʴʥʳʡ ʚʝʩ 

(ʚʣʘʞʥʳʡ) ʢʅ/ʤ3 
25,8 22,3 23,7 20 23,2 

ɺʣʘʞʥʦʩʪʴ, % 5-8 10-15 8-12 15-25 6-10 

ʉʮʝʧʣʝʥʠʝ, ὧ ʢʇʘ 39,22 12,5 1,1 7,8 16,4 

ʋʛʦʣ ʪʨʝʥʠʷ ‰ 25 16 26 17 25 

ʀʥʜʝʢʩ 

ʧʣʘʩʪʠʯʥʦʩʪʠʠ 
- 26 28 28 12 

ʊʦʣʱʠʥʘ ʩʨʝʜʥʷʷ 

(ʤ) 
20 4,16 5,31 3,58 1,89 

ɺ ʨʘʤʢʘʭ ʘʥʘʣʠʟʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʣʦʩʴ ʧʦʚʝʜʝʥʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʢʦʪʦʨʳʡ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʥʦʨʤʘʣʴʥʳʭ ʠʣʠ ʩʫʭʠʭ ʫʩʣʦʚʠʷʭ, ʨʘʩʧʨʝʜʝʣʷʷʩʴ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʛʣʫʙʠʥʝ, 

ʟʘʪʨʘʛʠʚʘʶʱʝʡ ʛʦʨʠʟʦʥʪʳ II  ʠ III, ʩ ʛʣʫʙʠʥʦʡ, ʚʘʨʴʠʨʫʶʱʝʡʩʷ ʚ ʧʨʝʜʝʣʘʭ 40-24,5 ʤ, ʚ 
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ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʦʞʜʣʠʚʳʤ ʧʝʨʠʦʜʘʤ ʚ ʨʘʡʦʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʵʪʦʪ ʫʨʦʚʝʥʴ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ, ʨʘʩʧʨʝʜʝʣʷʷʩʴ ʩ ʛʦʨʠʟʦʥʪʘ IV ʩ 

ʢʦʣʝʙʘʥʠʷʤʠ ʤʝʥʝʝ 16 ʤ ʚ ʛʣʫʙʠʥʫ [56].  

ɺ ʢʘʯʝʩʪʚʝ ʜʨʫʛʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʫʩʣʦʚʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʩʝʡʩʤʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʯʘʩʪʦʪʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʫʤʝʨʝʥʥʦʡ ʩʠʣʳ ʚ ʵʪʦʤ ʨʘʡʦʥʝ (ʤʘʛʥʠʪʫʜʘ 5,5 ʧʦ ʰʢʘʣʝ ʈʠʭʪʝʨʘ), ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʫʩʢʦʨʝʥʠʷ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 0,359% ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʫʩʢʦʨʝʥʠʷ 12,31 

ʩʝʢʫʥʜʳ, ʘ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 0,213 % ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 10,48 

ʩʝʢʫʥʜʳ [1]. 

ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʫʜʝʣʴʥʳʭ ʚʝʩʦʚ ʚ ʛʦʨʠʟʦʥʪʘʭ II , III  ʠ IV (ʨʠʩʫʥʦʢ 4.12), ʜʣʷ 

ʥʦʨʤʘʣʴʥʳʭ ʠ ʩʫʭʠʭ ʫʩʣʦʚʠʡ ʠ ʫʩʣʦʚʠʡ ʚʣʘʞʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʵʪʠʭ ʩʣʦʷʭ 

ʚʦʟʤʦʞʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʩʠʣ.   

 

ʈʠʩʫʥʦʢ 4.12 ï ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʣʘʞʥʦʩʪʴʶ ʠ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ ʚ ʨʘʟʣʠʯʥʳʭ 

ʛʦʨʠʟʦʥʪʘʭ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚ ʛʦʨʠʟʦʥʪʘʭ IV 

(25 %), III  (12 %) ʠ II  (15 %), ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ 
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ʚʦʜ ʚ ʜʦʞʜʣʠʚʳʝ ʧʝʨʠʦʜʳ. ɿʥʘʯʝʥʠʷ ʫʛʣʘ ʪʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝʨʫ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʢʦʣʴʞʝʥʠʶ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʧʦʯʚʳ ʠʣʠ ʬʨʘʛʤʝʥʪʘʤʠ 

ʧʦʨʦʜʳ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʦʨʠʟʦʥʪʳ II  ʠ IV ʚʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʶʪ ʥʠʟʢʠʝ ʫʛʣʳ ʪʨʝʥʠʷ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʤʝʥʝʝ 20 

ʛʨʘʜʫʩʦʚ (16 ʛʨʘʜʫʩʦʚ ʜʣʷ ʛʦʨʠʟʦʥʪʘ II  ʠ 17 ʛʨʘʜʫʩʦʚ ʜʣʷ ʛʦʨʠʟʦʥʪʘ IV), ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʪʦ, ʯʪʦ ʯʘʩʪʠʮʳ ʧʦʯʚʳ ʠʣʠ ʬʨʘʛʤʝʥʪʳ ʧʦʨʦʜʳ ʣʝʛʢʦ ʩʢʦʣʴʟʷʪ ʜʨʫʛ ʧʦ ʜʨʫʛʫ ʠ 

ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʣʦʩʢʦʩʪʷʤʠ ʩʢʦʣʴʞʝʥʠʷ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʛʦʨʠʟʦʥʪʦʚ [32], ʧʨʠʯʝʤ ʵʪʦ ʫʩʣʦʚʠʝ ʫʩʫʛʫʙʣʷʝʪʩʷ ʚʦ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʛʦʨʠʟʦʥʪ III  ʠʤʝʝʪ ʙʦʣʴʰʠʡ ʫʛʦʣ ʪʨʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚʣʠʷʝʪ ʥʘ ʵʪʦʪ ʛʦʨʠʟʦʥʪ ʚ ʜʚʫʭ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʠ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʤʘʪʝʨʠʘʣʘ ʚ 

ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʚ ʵʪʦʤ ʛʦʨʠʟʦʥʪʝ, ʫʚʝʣʠʯʠʚʘʷ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʧʣʦʩʢʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ.  

ɸʥʘʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʜʣʷ ʦʮʝʥʢʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʚʣʠʷʶʪ ʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʜʣʷ ʩʫʭʠʭ ʠʣʠ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʠ ʩ ʫʯʝʪʦʤ ʚʣʘʞʥʳʭ ʠʣʠ ʥʘʩʳʱʝʥʥʳʭ ʫʩʣʦʚʠʡ, ʠʩʭʦʜʷ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, ʠʟ ʢʦʪʦʨʳʭ 

ʦʥʠ ʩʦʩʪʦʷʪ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʂɿ) ʧʦʢʘʟʳʚʘʶʪ ʯʝʪʢʦʝ 

ʚʣʠʷʥʠʝ ʵʪʠʭ ʘʩʧʝʢʪʦʚ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ ʚ ʪʨʝʭ ʩʝʢʪʦʨʘʭ (ʨʠʩʫʥʦʢ 4.13). ɼʣʷ 

ʥʦʨʤʘʣʴʥʳʭ ʠʣʠ ʩʫʭʠʭ ʫʩʣʦʚʠʡ ʚ ʮʝʣʦʤ ʚʩʝ ʩʝʢʪʦʨʘ ʫʩʪʦʡʯʠʚʳ. ɺʩʝ ʪʨʠ ʩʝʢʪʦʨʘ 

ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʫʩʪʦʡʯʠʚʳʤ ʦʪʢʦʩʘʤ: ʩʝʢʪʦʨ 1 ʩ ʂɿ =1,553, ʩʝʢʪʦʨ 2 ʩ 

ʂɿ =1,562 ʠ ʩʝʢʪʦʨ 3 ʩ ʂɿ =1,532 

ɺ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʦʩʪʠ ʠʣʠ ʥʘʩʳʱʝʥʠʷ ʩʝʢʪʦʨ 1, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʟʦʥʝ ʩ 

ʚʳʩʦʢʦʡ ʢʘʪʝʛʦʨʠʝʡ ʦʧʘʩʥʦʩʪʠ, ʠʤʝʝʪ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʂɿ = 0,828, ʯʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʦʥ ʠʤʝʝʪ ʦʯʝʥʴ ʥʝʫʩʪʦʡʯʠʚʳʡ ʩʢʣʦʥ ʩ ʧʣʦʩʢʦʩʪʴʶ ʨʘʟʨʫʰʝʥʠʷ, ʥʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʦʡ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʤʝʞʜʫ ʛʦʨʠʟʦʥʪʘʤʠ V, IV ʠ 
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III; ʩʝʢʪʦʨ 2 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʩ ʂɿ = 0,989, ʛʜʝ ʧʣʦʩʢʦʩʪʴ 

ʨʘʟʨʫʰʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ ʛʦʨʠʟʦʥʪʘʤʠ V ʠ IV.  

ɻʦʨʠʟʦʥʪ 3, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʟʦʥʝ ʩʦ ʩʨʝʜʥʝʡ ʢʘʪʝʛʦʨʠʝʡ ʦʧʘʩʥʦʩʪʠ, ʭʦʪʷ ʠ 

ʥʝʫʩʪʦʡʯʠʚ ʩʦ ʟʥʘʯʝʥʠʝʤ ʂɿ = 0,754, ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, ʦʯʝʥʴ ʙʣʠʟʢʦʝ ʢ ʧʨʝʜʝʣʴʥʦʤʫ 

ʨʘʚʥʦʚʝʩʠʶ (ʂɿ = 1); ʵʪʦʪ ʛʦʨʠʟʦʥʪ ʧʨʦʩʪʠʨʘʝʪ ʩʚʦʶ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʫʶ ʧʣʦʩʢʦʩʪʴ 

ʨʘʟʨʫʰʝʥʠʷ ʜʦ ʛʦʨʠʟʦʥʪʘ II .  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʧʘʩʘ 

ʧʨʦʯʥʦʩʪʠ ʦʪʢʦʩʦʚ ʚ ʜʦʨʦʞʥʳʭ ʨʘʟʨʝʟʘʭ ʠ ʚʣʘʞʥʦʩʪʴʶ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ [119]. ʅʝʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʢʦʩʦʚ, ʚʳʟʚʘʥʥʘʷ ʜʦʞʜʷʤʠ, ʤʦʞʝʪ ʩʪʘʪʴ 

ʙʦʣʝʝ ʯʘʩʪʳʤ ʷʚʣʝʥʠʝʤ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʧʦʨʦʞʜʘʶʱʠʤ ʦʧʦʣʟʥʠ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʢʘʪʝʛʦʨʠʡ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʢʘʪʝʛʦʨʠʠ çʚʳʩʦʢʘʷ 

ʦʧʘʩʥʦʩʪʴè.  

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʘʷ ʧʝʨʝʤʝʥʥʘʷ ʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ, ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ, ʢʘʢ ʠʟʤʝʥʷʝʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʦʪʢʦʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʢʘʞʜʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʘʞʜʦʤ ʠʟ ʩʝʢʪʦʨʦʚ (ʨʠʩʫʥʦʢ 

4.14).  

ɺ ʩʝʢʪʦʨʝ 1 ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 1,19 

(ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 0,84 ʜʦ 1,73). ɺ ʥʝʠʟʤʝʥʝʥʥʦʡ ʩʝʨʧʝʥʪʠʥʦʚʦʡ ʧʦʨʦʜʝ ʠ ʚʳʱʝʣʦʯʝʥʥʦʤ 

ʩʝʨʧʝʥʪʠʥʝ ʛʦʨʠʟʦʥʪʦʚ I ʠ II ʢʦʵʬʬʠʮʠʝʥʪ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʚʷʟʥʦʩʪʠ ʠ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʠ ʥʝʤʥʦʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ. ɼʣʷ ʤʘʪʝʨʠʘʣʦʚ ʛʦʨʠʟʦʥʪʦʚ 3, 4 ʠ 5 ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʚ 

ʧʦʩʪʦʷʥʥʳʭ ʧʨʝʜʝʣʘʭ (FS å 1,19885) ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʘʨʠʘʮʠʡ ʩʚʦʡʩʪʚ ʵʪʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʠʭ ʦʛʨʘʥʠʯʝʥʥʦʤ ʚʣʠʷʥʠʠ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ 

ʧʨʦʯʥʦʩʪʠ. 

 

 



 

 

 

ʈʠʩʫʥʦʢ 4.13 ï ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ (ʂɿ) ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʢʪʦʨʘ ʜʣʷ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʥʘʛʨʫʞʝʥʠʷ. Ŭ ï ʫʛʦʣ ʦʪʢʦʩʘ; ɓ 

ï ʪʨʝʱʠʥʘ ʨʘʩʪʷʞʝʥʠʷ; ʋɺ ï ʋʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ; I ï II  ï ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʡ ʩʮʝʥʘʨʠʡ ʨʘʟʨʫʰʝʥʠʷ; a ï ʙ 

ɼʦʨʦʞʥʘʷ ʚʠʣʠ ʢʘʨʴʝʨʥʘʷ ʚʳʝʤʢʘ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ)

1
2
7
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ʈʠʩʫʥʦʢ 4.14 ï ɸʥʘʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʧʘʩʘ ʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʩʝʢʪʦʨʝ 1 (a), ʩʝʢʪʦʨʝ 2 (ʙ) ʠ ʩʝʢʪʦʨʝ 3 (ʚ)  

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ɺ ʘʥʘʣʠʟʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʩʝʢʪʦʨʘ 2 ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ 

ʧʨʦʯʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 1,03 ʠ ʚʘʨʴʠʨʫʝʪʩʷ ʤʝʞʜʫ 0,69 ʠ 1,65, ʧʨʠ ʵʪʦʤ ʢʨʠʪʠʯʝʩʢʠʝ 

ʟʥʘʯʝʥʠʷ < 1,0 (ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ). ɺ ʮʝʣʦʤ, ʌɹ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʩʚʷʟʥʦʩʪʠ ʠ 

ʫʛʣʘ ʪʨʝʥʠʷ. ɼʣʷ ʩʝʢʪʦʨʘ 3 ʥʘʠʙʦʣʝʝ ʚʣʠʷʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʢʦʛʝʟʠʷ ʠ 

ʫʛʦʣ ʪʨʝʥʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʫʜʝʣʴʥʳʡ ʚʝʩ, ʪʘʢ ʢʘʢ ʦʥ 

ʷʚʣʷʝʪʩʷ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʜʣʷ ʛʦʨʠʟʦʥʪʘ IV (ʣʠʤʦʥʠʪ) ʚʦ ʚʩʝʭ ʪʨʝʭ 

ʩʝʢʪʦʨʘʭ.  

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʦ ʢʦʵʬʬʠʮʠʝʥʪʝ ʟʘʧʘʩʘ, ʩʪʘʙʠʣʴʥʦʩʪʴ (ʢʘʢ 

ʧʨʘʚʠʣʦ, FS Ó 1,5) ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʘʭ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʧʨʠ ʧʦʤʦʱʠ 

ʧʦʜʭʦʜʷʱʠʭ ʢʦʤʙʠʥʘʮʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.3.  
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ʊʘʙʣʠʮʘ 4.3 ɺʝʨʦʷʪʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʢʦʩʘ ʩ ʜʦʩʪʘʪʦʯʥʳʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʉʝʢʪʦʨ 
ʉʮʝʧʣʝʥʠʝ ╬ȟ 

ʢʇʘ 

ʋʛʦʣ ʪʨʝʥʠʷ 

ꜚ, ʛʨʘʜ 

ʋʜʝʣʴʥʳʡ ʚʝʩ, 

ʢʅ/ʤ3 
ɻʦʨʠʟʦʥʪ  

ʉʝʢʪʦʨ 1 >30  >25 24-28 ʥʘ ʛʦʨʠʟʦʥʪʝ 3-4 

ʉʝʢʪʦʨ 2 >25  >22 21-25 ʥʘ ʛʦʨʠʟʦʥʪ 3 

ʉʝʢʪʦʨ 3 >28  >24 23-27 ʥʘ ʛʦʨʠʟʦʥʪʝ 3-4 

ʕʪʠ ʢʦʤʙʠʥʘʮʠʠ ʟʘʚʠʩʷʪ ʦʪ ʟʥʘʯʝʥʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʫʛʦʣ ʦʪʢʦʩʘ (45 ʛʨʘʜʫʩʦʚ), ʚʳʩʦʪʘ ʦʪʢʦʩʘ (5-10 ʤ) ʠ ʛʣʫʙʠʥʘ 

ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (1-10 ʤ) ʚ ʜʦʞʜʣʠʚʳʡ ʧʝʨʠʦʜ. 

4.5 ɺʳʚʦʜʳ ʧʦ ɻʣʘʚʝ 4 

1. ʆʩʘʜʢʠ ʚ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʮʠʢʣʦʥʠʯʝʩʢʠʤ ʠ 

ʢʦʥʚʝʢʪʠʚʥʳʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ, ʧʨʠ ʵʪʦʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʥʘʢʦʧʣʝʥʥʳʭ ʦʩʘʜʢʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʟʤʝʥʝʥʠʷʭ 

ʚ ʯʘʩʪʦʪʝ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʚ ʨʘʡʦʥʘʭ ʦʪʢʨʳʪʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʅʘʢʦʧʣʝʥʠʝ ʦʩʘʜʢʦʚ ʟʘ ʢʨʠʪʠʯʝʩʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʝʨʠʦʜʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ. 89,1 % ʦʧʦʣʟʥʝʡ 

ʧʨʦʠʟʦʰʣʠ ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ, ʨʘʚʥʦʤ ʠʣʠ ʧʨʝʚʳʰʘʶʱʝʤ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʜʚʫʭʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʳʩʦʢʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʞʝ ʧʨʠ ʫʤʝʨʝʥʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ, ʚʳʧʘʜʘʶʱʠʭ ʧʨʠ ʥʠʟʢʠʭ ʧʝʨʠʦʜʘʭ ʧʦʚʪʦʨʷʝʤʦʩʪʠ. 

3. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (ʀʅʉ) ʷʚʣʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩ ʙʦʣʴʰʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ, ʫʯʠʪʳʚʘʷ ʠʭ ʚʳʩʦʢʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ, ʠʭ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʦʙʫʯʝʥʠʶ ʥʘ 

ʦʩʥʦʚʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 
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4. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʀʅʉ ï ʤʦʜʝʣʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ. ɺ ʦʙʫʯʘʶʱʝʡ 

ʤʘʪʨʠʮʝ 74,8 % ʦʧʦʣʟʥʝʡ ʙʳʣʠ ʧʨʘʚʠʣʴʥʦ ʦʪʥʝʩʝʥʳ ʢ ʢʣʘʩʩʫ ʚʳʩʦʢʦʡ ʦʧʘʩʥʦʩʪʠ, 

22,1 % - ʢ ʢʣʘʩʩʫ ʩʨʝʜʥʝʡ ʦʧʘʩʥʦʩʪʠ ʠ 1,5 % - ʢ ʢʣʘʩʩʫ ʥʠʟʢʦʡ ʦʧʘʩʥʦʩʪʠ. ʕʪʠ 

ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʤʦʜʝʣʴ ʵʬʬʝʢʪʠʚʥʦ ʦʧʨʝʜʝʣʷʝʪ ʟʦʥʳ 

ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʧʨʝʚʝʥʪʠʚʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. 

5. ɿʥʘʯʝʥʠʷ ʠʩʪʠʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (TPR), ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ 

ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ, ʪʝʩʪʦʚʦʛʦ ʠ ʚʘʣʠʜʘʮʠʦʥʥʦʛʦ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, ʙʳʣʠ ʦʯʝʥʴ ʧʦʭʦʞʠ 

ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩʪʨʘʪʝʛʠʷ ʨʘʥʥʝʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʦʙʫʯʝʥʠʷ ʙʳʣʘ 

ʵʬʬʝʢʪʠʚʥʘ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʠʟʙʳʪʦʯʥʦʡ ʧʦʜʛʦʥʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʘʜʝʢʚʘʪʥʦʝ 

ʦʙʦʙʱʝʥʠʝ ʤʦʜʝʣʠ ʥʘ ʥʝʚʠʜʠʤʳʝ ʜʘʥʥʳʝ. ʉʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʟʥʘʯʝʥʠʡ TPR ʦʪʨʘʞʘʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʦʜʝʣʠ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ ʩʪʘʙʠʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ 

ʨʘʟʥʳʭ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ. ɿʥʘʯʝʥʠʝ ʛʨʘʜʠʝʥʪʘ ʢʘʢ ʬʫʥʢʮʠʠ ʧʦʪʝʨʴ ʥʘ ʧʦʩʣʝʜʥʝʡ 

ʠʪʝʨʘʮʠʠ ʦʙʫʯʝʥʠʷ ʙʳʣʦ ʢʨʘʡʥʝ ʤʘʣʦ (6.0636x10 ), ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚʝʩʘ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ (wij) ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ 

ʤʦʜʝʣʴ ʜʦʩʪʠʛʣʘ ʦʧʪʠʤʘʣʴʥʦʡ ʪʦʯʢʠ ʩʭʦʜʠʤʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʥʝ ʪʨʝʙʫʝʪʩʷ ʜʘʣʴʥʝʡʰʠʭ 

ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʝʝ ʨʘʙʦʪʳ. ʉʪʘʙʠʣʴʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʤʦʜʝʣʠ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʜʝʣʘʪʴ ʪʦʯʥʳʝ ʧʨʦʛʥʦʟʳ. 

ʄʠʥʠʤʘʣʴʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʠ ʪʝʩʪʦʚʦʛʦ ʥʘʙʦʨʦʚ 

ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʤʦʜʝʣʴ ʥʝ ʧʝʨʝʙʦʨʱʠʣʘ ʩ ʧʦʜʛʦʥʢʦʡ ʠ ʯʪʦ ʝʝ ʨʘʙʦʪʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʘʜʝʢʚʘʪʥʦ ʦʙʦʙʱʘʪʴ ʥʦʚʳʝ 

ʜʘʥʥʳʝ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʝʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʦʮʝʥʢʝ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷ. 

6. ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʡ ʥʘ ʦʪʢʨʳʪʳʭ ʨʫʜʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʚ ʤʘʩʩʠʚʝ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʦʢʘʟʘʣʠ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʢʨʫʪʠʟʥʘ 

ʩʢʣʦʥʘ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʨʘʟʣʦʤʦʚ, ʪʠʧ ʧʦʨʦʜʳ ʠ ʥʘʢʦʧʣʝʥʠʝ ʦʩʘʜʢʦʚ. 
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ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʪʨʝʭ ʫʯʘʩʪʢʘʭ ʜʦʨʦʞʥʦʡ ʚʳʝʤʢʠ 

ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʥʠʢʝʣʷ ʠ ʢʦʙʘʣʴʪʘ ʂʘʤʘʨʠʦʢʘ-ɺʦʩʪʦʢ ʧʦʜʪʚʝʨʜʠʣ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʢʘʪʝʛʦʨʠʡ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʩʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ 

ʩʝʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʦʡ ʠʣʠ ʥʘʩʳʱʝʥʥʦʡ ʛʦʨʥʦʡ 

ʧʦʨʦʜʳ, ʚʳʟʚʘʥʥʦʡ ʦʩʘʜʢʘʤʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʥʠʞʘʝʪʩʷ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʘʞʥʦʩʪʴ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʟʦʥ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʦʪʢʦʩʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʮʝʥʘʨʠʷʭ.  
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ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʰʝʥʠʝ ʥʘʫʯʥʦʡ ʟʘʜʘʯʠ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʦʧʦʣʟʥʝʚʳʤʠ ʨʠʩʢʘʤʠ. 

ɺʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ ʥʘ ʦʩʪʨʦʚʝ ʂʫʙʘ, 

ʠʤʝʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ, ʚ ʩʠʣʫ ʩʚʦʝʡ ʩʫʙʲʝʢʪʠʚʥʦʡ ʧʨʠʨʦʜʳ, ʚʥʦʩʷʪ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʦʮʝʥʢʫ 

ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ. ʀʥʪʝʛʨʘʮʠʷ ʤʝʪʦʜʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʯʠʩʣʦʚʳʭ ʠʣʠ ʢʘʪʝʛʦʨʠʘʣʴʥʳʭ 

ʜʘʥʥʳʭ, ʫʣʘʚʣʠʚʘʪʴ ʥʝʣʠʥʝʡʥʳʝ ʠ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ ʠ ʚʳʷʚʣʷʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʦʧʦʣʟʥʝʚʳʭ 

ʦʮʝʥʦʢ ʠ ʧʨʦʛʥʦʟʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-ɹʘʨʘʢʦʘ 

ʚʳʷʚʣʝʥʳ ʫʯʘʩʪʢʠ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʧʨʠ 

ʚʩʢʨʳʪʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʦʪʢʨʳʪʳʤ 

ʩʧʦʩʦʙʦʤ, ʩ ʫʯʝʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʥʘʢʦʧʣʝʥʥʳʝ ʦʩʘʜʢʠ, ʫʛʦʣ, 

ʚʳʩʦʪʘ, ʵʢʩʧʦʟʠʮʠʷ ʠ ʢʨʠʚʠʟʥʘ ʩʢʣʦʥʦʚ ʠ ʦʪʢʦʩʦʚ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʨʝʢ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ʨʘʟʣʦʤʦʚ, ʪʠʧ ʧʦʨʦʜ, ʪʠʧ ʛʨʫʥʪʳ ʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʜʦʨʦʛ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʭʘʨʘʢʪʝʨ ʦʩʘʜʢʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʧʨʝʜʝʣʝʥʳ 

ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ ʘʢʪʠʚʠʟʘʮʠʠ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʋʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʤʘʩʩʠʚ ʠ ʝʛʦ 

ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʝ ʨʘʡʦʥʳ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʳ ʦʧʦʣʟʥʷʤ ʧʨʠ ʫʤʝʨʝʥʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ ʚ ʢʦʨʦʪʢʠʝ ʧʝʨʠʦʜʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ. 
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ʈʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʣʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʧʦʣʟʥʝʚʦʛʦ ʨʠʩʢʘ ʥʘ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʷ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ. ʕʪʠ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʠʤʝʥʠʤʦʩʪ ɹʤʦʜʝʣʠ ʚ ʢʘʯʝʩʪʚʝ ʥʘʜʝʞʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʜʣʷ ʦʮʝʥʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʧʦʣʟʥʝʚʳʤ ʨʠʩʢʦʤ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʦʮʝʥʢʠ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ ʧʨʠ ʚʩʢʨʳʪʠʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʘʩʩʠʚʘ ʉʘʛʫʘ-

ɹʘʨʘʢʦʘ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʠ ʧʦʜʪʚʝʨʜʠʣʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʪʝʛʦʨʠʡ ʦʧʦʣʟʥʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ, ʚ ʩʣʫʯʘʝ ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ ʠ ʦʪʢʦʩʦʚ  ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ, ʦʪʥʝʩʝʥʥʳʭ ʢ 

ʢʘʪʝʛʦʨʠʠ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʪʝʤʳ ʩʚʷʟʘʥʳ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʛʝʦʛʨʘʬʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʜʨʫʛʠʝ ʛʦʨʥʳʝ ʨʝʛʠʦʥʳ ʂʫʙʳ ʠ ʩʪʨʘʥ ʂʘʨʠʙʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʩ 

ʘʥʘʣʦʛʠʯʥʳʤʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ɺ ʙʫʜʫʱʝʤ ʚʦʟʤʦʞʥʦ 

ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʘ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘ ʩʯʸʪ ʠʥʪʝʛʨʘʮʠʠ ʩʧʫʪʥʠʢʦʚʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʙʝʩʧʠʣʦʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʥʘ ʯʘʩʪʦʪʫ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʮʝʥʘʨʥʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  
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