
ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɽ 

ʋʏʈɽɾɼɽʅʀɽ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

çʇɽʈɺʓʁ ʉɸʅʂʊ-ʇɽʊɽʈɹʋʈɻʉʂʀʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ 

ʄɽɼʀʎʀʅʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊ ʀʄɽʅʀ ɸʂɸɼɽʄʀʂɸ ʀ.ʇ. ʇɸɺʃʆɺɸè 

ʄʀʅʀʉʊɽʈʉʊɺɸ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 

 

ɿɽʈʅʀʎʂɸʗ 

ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

 

ʃɸɿɽʈʅɸʗ ɹʀʆʄʆɼʀʌʀʂɸʎʀʗ ʊɺɽʈɼʓʍ ʀ ʄʗɻʂʀʍ ʊʂɸʅɽʁ  

ɺ ʇɽʈʀʀʄʇʃɸʅʊʅʆʁ ɿʆʅɽ ʀ ʇʆɺɽʈʍʅʆʉʊʀ ʀʄʇʃɸʅʊɸʊɸ 

 

14.01.14 ï ʉʪʦʤʘʪʦʣʦʛʠʷ 

 

 

ɼʀʉʉɽʈʊɸʎʀʗ 

ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ  

ʢʘʥʜʠʜʘʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ 

 

 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʗʨʝʤʝʥʢʦ ɸʥʜʨʝʡ ʀʣʴʠʯ 

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ï 2021 



2 

 

ʆɻʃɸɺʃɽʅʀɽ 

 

ɺɺɽɼɽʅʀɽ ................................................................................................................     6 
 

ɻʣʘʚʘ 1 ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ ...............................................................................   14 

1.1 ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ  

ʠʤʧʣʘʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ..................................................................   15 

1.2 ʄʝʪʦʜʠʢʠ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʟʦʥʝ  

ʧʣʘʥʠʨʫʝʤʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ........................................................................   20 

1.3 ʄʝʪʦʜʠʢʠ ʨʝʛʝʥʝʨʘʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʟʦʥʝ ʠʤʧʣʘʥʪʘʮʠʠ ...................   22 

1.4 ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʪʚʝʨʜʳʭ  

ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʦʣʦʩʪʠ ʨʪʘ .....................................................................   29 

1.5 ʃʘʟʝʨʥʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ ......   38 
 

ɻʣʘʚʘ 2 ʃɸɿɽʈʅɸʗ ɹʀʆʄʆɼʀʌʀʂɸʎʀʗ ʊɺɽʈɼʓʍ ʊʂɸʅɽʁ ....................   45 

2.1 ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ .............................................................   45 

2.1.1 ɺʳʙʦʨ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ  

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (980 ʥʤ ʠ 1550 ʥʤ) .................................   45 

2.1.2. ʄʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ .........................................   49 

2.2 ʈʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.......................................   57 

2.3 ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ............................................   58 

2.3.1 ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ  

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ ...........................   59 

2.3.1.1 ʆʮʝʥʢʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ  

ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʢʨʦʣʠʢʦʚ ʚ ʟʦʥʝ  

ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ (ʟʦʥʘ 1).................................   59 

2.3.1.2 ʆʮʝʥʢʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ  

ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʢʨʦʣʠʢʦʚ ʚ ʟʦʥʝ  

ʩ ʦʪʩʣʦʝʥʠʝʤ ʥʘʜʢʦʩʪʥʠʮʳ (ʟʦʥʘ 2) ....................................   63 

 



3 

 

2.3.2 ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ  

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ .........................   66 

2.3.2.1 ʆʮʝʥʢʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ  

ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʢʨʦʣʠʢʦʚ ʚ ʟʦʥʝ  

ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ (ʟʦʥʘ 1) ...................................   66 

2.3.2.2 ʆʮʝʥʢʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʢʨʦʣʠʢʦʚ ʚ ʟʦʥʝ  

ʩ ʦʪʩʣʦʝʥʠʝʤ ʥʘʜʢʦʩʪʥʠʮʳ (ʟʦʥʘ 2) ......................................   68 

2.3.2.3 ʆʮʝʥʢʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ  

ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʢʨʦʣʠʢʦʚ ʚ ʟʦʥʝ  

ʩ ʩʦʟʜʘʥʠʝʤ ʜʝʬʝʢʪʦʚ (ʟʦʥʘ 3) ...............................................   70 

2.4 ʄʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ......................................   72 

2.5 ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ .........................................   73 

2.5.1 ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʩʪʥʦʡ  

ʪʢʘʥʠ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ 1 (ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ  

980 ʥʤ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ) ..............   75 

2.5.2 ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʩʪʥʦʡ  

ʪʢʘʥʠ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ 2 (ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ  

980 ʥʤ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʩ ʦʪʩʣʦʝʥʠʝʤ ʥʘʜʢʦʩʪʥʠʮʳ) .................   77 

2.5.3 ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʩʪʥʦʡ  

ʪʢʘʥʠ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ 3 (ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ  

1550 ʥʤ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ) ............   77 

2.5.4 ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʩʪʥʦʡ  

ʪʢʘʥʠ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ 4 (ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ  

1550 ʥʤ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʩ ʦʪʩʣʦʝʥʠʝʤ ʥʘʜʢʦʩʪʥʠʮʳ) ...............   80 

2.5.5 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  

ʞʠʚʦʪʥʳʭ 1 ʠ 3 ʛʨʫʧʧʳ ....................................................................   80 

2.5.6 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  

ʞʠʚʦʪʥʳʭ 2 ʠ 4 ʛʨʫʧʧʳ ....................................................................   82 

2.6 ʆʙʩʫʞʜʝʥʠʝ ..................................................................................................   82 



4 

 

ɻʣʘʚʘ 3 ʃɸɿɽʈʅɸʗ ɹʀʆʄʆɼʀʌʀʂɸʎʀʗ ʄʗɻʂʀʍ ʊʂɸʅɽʁ ......................   87 

3.1 ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ .............................................................   87 

3.1.1 ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ ....................................................   87 

3.1.2 ʄʝʪʦʜʠʢʘ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ .....................   90 

3.1.3 ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʪʦʜʠʢʠ  

ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ......................................   92 

3.2 ʄʝʪʦʜʠʢʘ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ  

ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ................................................................   96 

3.3 ʄʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ..............................................   99 

3.4 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʷʛʢʠʭ ʪʢʘʥʷʭ ʚ ʟʦʥʝ ʠʤʧʣʘʥʪʘʮʠʠ .......... 100 

3.4.1 ɸʥʘʣʠʟ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ  

ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ................................................. 100 

3.4.2 ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ  

ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ................................................. 101 

3.4.3 ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ  

ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ  

ʩ ʠʩʭʦʜʥʦʡ ʰʠʨʠʥʦʡ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ................ 103 

3.4.4 ɸʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ  

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʥʦʨʤʦʡè ʰʠʨʠʥʳ .................................................... 104 

3.4.6 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ  

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ..... 108 

3.4.7 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ  

ʜʝʩʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʵʪʘʧʦʤ  

ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ (ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ) ................... 112 

3.4.8 ɸʥʘʣʠʟ ʙʦʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʜʫʨʳ  

ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ...................................... 115 

3.4.9 ɸʥʘʣʠʟ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʫʩʪʘʥʦʚʢʠ  

ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ  

ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʷʛʢʦʪʢʘʥʦʡ ʘʫʛʤʝʥʪʘʮʠʠ ............................ 116 



5 

 

3.5 ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ ................................................................................. 117 

3.6 ʆʙʩʫʞʜʝʥʠʝ .................................................................................................. 129 
 

ɻʣʘʚʘ 4 ʃɸɿɽʈʅʆɽ ʉʊʈʋʂʊʋʈʀʈʆɺɸʅʀɽ ʇʆɺɽʈʍʅʆʉʊʀ  

ɼɽʅʊɸʃʔʅʓʍ ʊʀʊɸʅʆɺʓʍ ʀʄʇʃɸʅʊɸʊʆɺ .............................................. 133 

4.1 ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ............................................................. 133 

4.2 ʄʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ .................................................... 138 

4.3 ʇʦʜʛʦʪʦʚʢʘ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʜʝʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ............ 144 

4.4 ʈʝʟʫʣʴʪʘʪʳ in vitro ʠʩʩʣʝʜʦʚʘʥʠʷ ............................................................... 147 

4.5 ʈʝʟʫʣʴʪʘʪʳ in vivo ʠʩʩʣʝʜʦʚʘʥʠʷ ................................................................ 153 

4.6 ʆʙʩʫʞʜʝʥʠʝ .................................................................................................. 159 

 

ɿɸʂʃʖʏɽʅʀɽ ......................................................................................................... 163 

 

ɺʓɺʆɼʓ ................................................................................................................... 165 
 

ʇʈɸʂʊʀʏɽʉʂʀɽ ʈɽʂʆʄɽʅɼɸʎʀʀ ................................................................... 166 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ ......................................................................................... 167 

 

  



6 

 

ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʪʚʝʨʜʳʭ ʠ ʤʷʛʢʠʭ ʪʢʘʥʷʭ ʚ 

ʟʦʥʝ ʜʝʥʪʘʣʴʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ, ʚʦ ʤʥʦʛʦʤ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʳ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʫʧʨʘʚʣʷʪʴ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʵʪʘʧʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʣʝʯʝʥʠʷ, ʫʤʝʥʴʰʠʪʴ ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʠ ʫʩʢʦʨʠʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʧʦʣʥʦʮʝʥʥʦʡ ʬʫʥʢʮʠʠ ʞʝʚʘʪʝʣʴʥʦ-ʨʝʯʝʚʦʛʦ ʘʧʧʘʨʘʪʘ.  

ɺʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦʤ ʠ ʩʪʘʙʠʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠ 

ʜʝʥʪʘʣʴʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʷʚʣʷʶʪʩʷ ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʝʤʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʙʦʣʝʟʥʝʥʥʳʤ ʭʠʨʫʨʛʠʯʝʩʢʠʤ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘʤ ʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʥʝʩʲʝʤʥʳʤʠ 

ʧʨʦʪʝʟʘʤʠ ʩ ʦʧʦʨʦʡ ʥʘ ʜʝʥʪʘʣʴʥʳʝ ʠʤʧʣʘʥʪʘʪʳ [41; 42; 94; 95; 170; 175]. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʣʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ʩʧʦʩʦʙʥʦ ʚʣʠʷʪʴ ʥʘ ʨʝʛʝʥʝʨʘʮʠʶ ʠ ʤʦʜʠʬʠʢʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ [22; 61; 109; 

171; 172].  

ʌʨʘʢʮʠʦʥʥʘʷ ʣʘʟʝʨʥʘʷ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʷ (çLaser Patterned Microcoagulation 

technologyè) ï ʵʪʦ ʤʠʢʨʦʭʠʨʫʨʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʣʦʢʘʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʪʢʘʥʠ 

ʠʥʬʨʘʢʨʘʩʥʳʤ ʣʘʟʝʨʥʳʤ ʠʟʣʫʯʝʥʠʝʤ. ʄʝʪʦʜʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʚʦʟʜʝʡʩʪʚʠʝ 

ʣʘʟʝʨʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʙʣʠʞʥʝʛʦ ʠʣʠ ʩʨʝʜʥʝʛʦ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʥʘ ʫʯʘʩʪʦʢ ʪʢʘʥʠ ʥʘʥʦʩʠʪʩʷ ʤʘʪʨʠʮʘ ʠʟ ʪʦʯʝʯʥʳʭ ʪʝʨʤʠʯʝʩʢʠʭ ʟʦʥ 

ʧʦʚʨʝʞʜʝʥʠʷ, ʦʢʨʫʞʝʥʥʳʭ ʟʦʥʘʤʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʪʢʘʥʠ.  

ʆʩʥʦʚʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʟʦʥ 

ʣʘʟʝʨʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʥʝ ʪʨʦʥʫʪʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʪʢʘʥʠ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʝʝ 

ʙʦʣʝʝ ʙʳʩʪʨʫʶ ʨʝʛʝʥʝʨʘʮʠʶ [113; 169]. Atalay et al. (2009) ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʢʘʥʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʘʢʪʠʚʘʮʠʠ ʙʝʣʢʦʚ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ 

ʚʦʢʨʫʛ ʟʦʥ ʣʘʟʝʨʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʤʝʭʘʥʠʟʤʝ ʢʣʝʪʦʯʥʦʡ 

ʨʝʧʘʨʘʮʠʠ [34]. ʊʘʢʞʝ, Hantash et al. (2007) ʜʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʜʦʙʥʦʝ ʣʘʟʝʨʥʦʝ 



7 

 

ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʠʤʫʣʠʨʫʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʦʛʦ ʢʦʣʣʘʛʝʥʘ I ʠ III  ʪʠʧʘ ʚ ʟʦʥʘʭ 

ʣʘʟʝʨʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ [80]. ʇʦʵʪʦʤʫ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʨʘʢʮʠʦʥʥʘʷ ʣʘʟʝʨʥʘʷ 

ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʷ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʦʩʤʝʪʦʣʦʛʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨ 

ʧʦ ʦʤʦʣʦʞʝʥʠʶ ʢʦʞʠ ʠ ʣʝʯʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ ʢʦʞʠ, ʥʘʧʨʠʤʝʨ, ʨʘʩʪʷʞʝʢ ʠ 

ʨʫʙʮʦʚ. ʌʨʘʢʮʠʦʥʥʘʷ ʣʘʟʝʨʥʘʷ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʷ ʠʣʠ ʠʥʘʯʝ, ʥʝʘʙʣʷʮʠʦʥʥʳʡ 

ʣʘʟʝʨʥʳʡ ʬʦʪʦʪʝʨʤʦʣʠʟ, ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ 

ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʧʨʦʮʝʜʫʨʘ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦ ʠʥʚʘʟʠʚʥʦʡ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʚʳʩʦʢʦ ʵʬʬʝʢʪʠʚʥʦʡ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ [25]. Puleo et al. ʧʦʜʪʚʝʨʜʠʣʠ, 

ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʤʘʢʨʦʜʠʟʘʡʥ ʠʤʧʣʘʥʪʘʪʘ, ʥʦ ʪʘʢʞʝ ʠ ʤʠʢʨʦʜʠʟʘʡʥ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʣʠʷʝʪ ʥʘ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ ʠ ʠʤʧʣʘʥʪʘʪʦʤ [136]. ɺʦ ʥʝʢʦʪʦʨʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʙʨʘʙʦʪʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʩʪʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʪʠʪʘʥʦʤ, ʥʦ ʪʘʢʞʝ ʠ ʥʘ 

ʩʢʦʨʦʩʪʴ ʧʨʠʢʨʝʧʣʝʥʠʷ ʢʣʝʪʦʢ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ [58; 59]. 

ɺʦʟʤʦʞʥʦʩʪʴ ʤʦʜʠʬʠʢʘʮʠʠ ʪʚʝʨʜʳʭ ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʟʦʥʝ ʠʤʧʣʘʥʪʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʦʚ ʚʦ ʤʥʦʛʦʤ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʦʧʦʨʦʡ ʥʘ ʠʤʧʣʘʥʪʘʪʳ. 

  

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʢʨʘʡʥʝ ʚʳʩʦʢʠʡ ʫʩʧʝʭ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ 

ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ, ʢʦʪʦʨʳʡ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʣʞʥʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 99% [25; 127]. ʆʜʥʘʢʦ, ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʪʚʝʨʜʳʭ ʠʣʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʟʦʥʝ ʧʣʘʥʠʨʫʝʤʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʩʧʦʣʥʝʥʠʷ ʫʪʝʨʷʥʥʦʛʦ ʦʙʲʝʤʘ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ. ʇʦʵʪʦʤʫ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ.  
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ʌʨʘʢʮʠʦʥʥʘʷ ʣʘʟʝʨʥʘʷ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʢʦʪʦʨʘʷ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʦʩʤʝʪʦʣʦʛʠʠ ʠ 

ʜʝʨʤʘʪʦʣʦʛʠʠ ʜʣʷ ʣʝʯʝʥʠʷ ʨʫʙʮʦʚ, ʰʨʘʤʦʚ, ʤʦʨʱʠʥ, ʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ 

ʦʤʦʣʘʞʠʚʘʶʱʠʡ ʵʬʬʝʢʪ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʭʦʪʷ ʠʤʝʝʪ ʭʦʨʦʰʠʡ ʧʦʪʝʥʮʠʘʣ ʟʘ ʩʯʝʪ ʘʢʪʠʚʥʦʛʦ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʪʢʘʥʝʡ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʚʳʩʦʢʦʛʦ ʨʝʛʝʥʝʨʘʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

 ʉʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʜʠʟʘʡʥ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʩʧʝʭ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ. ʃʘʟʝʨʥʦʝ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʠʪʴ ʦʜʥʦʨʦʜʥʫʶ ʠ ʥʝ 

ʟʘʛʨʷʟʥʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʚʳʧʦʣʥʠʚ ʚʩʝʛʦ ʦʜʠʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʧ. 

ʆʜʥʘʢʦ, ʦʜʥʠʤ ʠʟ ʥʝʨʝʰʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʡ - ʢʘʢʦʡ ʪʠʧ 

ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʤʠʢʨʦʨʝʣʴʝʬʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʙʣʘʛʦʜʘʨʷ ʣʘʟʝʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʙʫʜʝʪ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʢʣʝʪʦʢ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʋʣʫʯʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʧʣʘʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ, ʟʘ ʩʯʸʪ ʣʘʟʝʨʥʦʡ 

ʙʠʦʤʦʜʠʬʠʢʘʮʠʠ ʪʚʝʨʜʳʭ ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʧʝʨʠʠʤʧʣʘʥʪʥʦʡ ʟʦʥʝ ʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʤʧʣʘʥʪʘʪʘ. 

 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

1) ʆʙʦʩʥʦʚʘʪʴ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʠ ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʜʠʦʜʥʳʤʠ 

ʣʘʟʝʨʘʤʠ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ 980 ʥʤ ʠ 1550 ʥʤ. 

2) ʉʨʘʚʥʠʪʴ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ 

980 ʥʤ ʠ 1550 ʥʤ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ. 

3) ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʦʙʣʫʯʝʥʠʷ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʦʡ 

ʠʤʧʣʘʥʪʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ. 
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4) ʆʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʚ ʟʦʥʝ ʠʤʧʣʘʥʪʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʠʢʠ 

ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ. 

5) ʆʮʝʥʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʶ ʠʤʧʣʘʥʪʘʪʦʚ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʠʪʪʝʨʙʠʝʚʦʛʦ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1064 ʥʤ. 

6) ʉʨʘʚʥʠʪʴ ʜʚʝ ʨʘʟʣʠʯʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ, 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʠʪʪʝʨʙʠʝʚʦʛʦ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1064 ʥʤ. 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

 

1) ɺʧʝʨʚʳʝ ʠʟʫʯʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʜʠʦʜʥʦʛʦ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ ʥʘ 

ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʜʣʷ ʦʮʝʥʢʠ ʨʝʛʝʥʝʨʘʪʦʨʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʪʢʘʥʝʡ. 

2) ɺʧʝʨʚʳʝ ʧʨʦʠʟʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʵʬʬʝʢʪʦʚ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʜʠʦʜʥʳʤʠ ʣʘʟʝʨʘʤʠ 

ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ 980 ʥʤ ʠ 1550 ʥʤ ʥʘ ʩʦʩʪʦʷʥʠʝ ʠʥʪʘʢʪʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʚ 

ʟʦʥʝ ʩ ʩʦʟʜʘʥʠʝʤ ʜʝʬʝʢʪʦʚ. 

3) ɺʧʝʨʚʳʝ ʜʦʢʘʟʘʥʦ ʚʦʟʤʦʞʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʚ 

ʟʦʥʝ ʧʨʦʚʝʜʝʥʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ, ʟʘ ʩʯʝʪ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ 

ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ. 

4) ɺʧʝʨʚʳʝ ʠʟʫʯʝʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʷ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤ ʤʠʢʨʦʨʝʣʴʝʬʦʤ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʠʪʪʝʨʙʠʝʚʦʛʦ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1064 ʥʤ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

 

ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʙʣʫʯʝʥʠʷ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʦʡ 

ʠʤʧʣʘʥʪʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ. ɹʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʚʦʟʤʦʞʥʦ 

ʜʦʙʠʪʴʩʷ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʚ ʟʦʥʝ 

ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʤʫʢʦʛʠʥʛʠʚʘʣʴʥʳʭ ʜʝʬʝʢʪʘʭ ʠ ʥʝ 

ʚʳʧʦʣʥʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʘʫʛʤʝʥʪʘʮʠʶ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. 
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 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʣʘʟʝʨʥʦʤʫ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʤʧʣʘʥʪʘʪʦʚ ʷʚʠʣʠʩʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ 

ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʥʘ ʤʝʜʠʮʠʥʩʢʦʝ ʠʟʜʝʣʠʝ (ʜʝʥʪʘʣʴʥʳʝ ʠʤʧʣʘʥʪʘʪʳ çLENMIRIOTè) 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʆʆʆ çʊʝʭʥʠʢ +è (ʈʋ ˉ ʈɿʅ 2020/9622 ʦʪ 11.02.2020 ʛ.). 

 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ 

ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʠʟʣʦʞʝʥʥʳʤʠ ʚ ʍʝʣʴʩʠʥʢʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ (ʦʪ 1964 ʛ.) ʚ 

ʛ. ʍʝʣʴʩʠʥʢʠ, ʌʠʥʣʷʥʜʠʷ, ʠ ʧʝʨʝʩʤʦʪʨʝʥʥʦʡ ʛ. ʕʜʠʥʙʫʨʛ, ʐʦʪʣʘʥʜʠʷ (ʚ 2000 ʛ.), 

ʠ ʦʜʦʙʨʝʥʦ ʃʦʢʘʣʴʥʳʤʠ ʕʪʠʯʝʩʢʠʤʠ ʢʦʤʠʪʝʪʘʤʠ ʌɻɹʆʋ ɺʆ ʇʉʇʙɻʄʋ ʠʤ. 

ʀ.ʇ. ʇʘʚʣʦʚʘ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʢʣʠʥʠʢʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʚ ʢʦʪʦʨʦʡ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʤʝʪʦʜʳ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ.  

ʉʨʝʜʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʚʦʩʭʦʞʜʝʥʠʝ ʦʪ 

ʘʙʩʪʨʘʢʪʥʦʛʦ ʢ ʢʦʥʢʨʝʪʥʦʤʫ, ʠʜʝʘʣʠʟʘʮʠʶ ʠ ʬʦʨʤʘʣʠʟʘʮʠʶ; ʩʨʝʜʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ï ʥʘʙʣʶʜʝʥʠʝ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʩʨʘʚʥʝʥʠʝ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʜʚʘ ʵʪʘʧʘ. 

ʈʝʛʝʥʝʨʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʫʯʘʣʠʩʴ 

ʥʘ ʪʝʤʝʥʥʳʭ ʢʦʩʪʷʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʨʦʣʠʢʠ, ʩʘʤʮʳ ʧʦʨʦʜʳ çʉʦʚʝʪʩʢʘʷ 

ʐʠʥʰʠʣʣʘè). ʋʩʪʘʥʦʚʢʘ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʠʪʪʝʨʙʠʝʚʳʤ ʣʘʟʝʨʦʤ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʙʦʣʴʰʝʙʝʨʮʦʚʳʝ ʢʦʩʪʠ ʢʨʦʣʠʢʦʚ.  

ʇʦʩʣʝ ʚʳʚʦʜʘ ʞʠʚʦʪʥʳʭ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʝʛʝʥʝʨʘʮʠʠ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦ ʧʣʘʥʫ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚʩʢʨʳʪʠʝ, ʧʨʝʧʘʨʠʨʦʚʘʥʠʝ ʠ ʧʦʜʛʦʪʦʚʢʘ 

ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʠʢʘʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʦʚ ʦʢʨʘʰʠʚʘʥʠʷ, ʘ ʟʘʪʝʤ ʧʨʦʚʦʜʠʣʦʩʴ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʝʙʝ ʪʠʪʘʥʦʚʳʝ ʠʤʧʣʘʥʪʘʪʳ ʠ 

ʦʢʨʫʞʘʶʱʫʶ ʢʦʩʪʥʫʶ ʪʢʘʥʴ, ʧʨʠʤʝʥʷʣʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʤʝʪʦʜ ʧʦʜʛʦʪʦʚʢʠ 

ʦʙʨʘʟʮʦʚ ʥʝ ʜʝʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ.  
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ɺ ʟʘʚʝʨʰʝʥʠʠ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʘʥʘʣʠʟʘ 

ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ. 

ʂʣʠʥʠʯʝʩʢʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʣʘ ʠʟ ʩʝʙʷ ʧʨʦʩʧʝʢʪʠʚʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʜʥʦʡ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʚʳʧʦʣʥʷʣʘʩʴ ʬʨʘʢʮʠʦʥʥʘʷ 

ʣʘʟʝʨʥʘʷ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʷ ʚ ʟʦʥʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ. ɼʣʷ 

ʠʟʫʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ: ʤʝʪʦʜ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ʠʟʤʝʨʝʥʠʝ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ 

ʜʝʩʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʤʝʪʦʜ çʜʝʩʥʝʚʦʛʦè ʚʘʣʠʢʘ, ʤʝʪʦʜ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʯʸʪʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ. 

 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

 

1) ʌʨʘʢʮʠʦʥʥʘʷ ʣʘʟʝʨʥʘʷ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ 

ʤʝʪʦʜʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʷʛʢʠʝ ʪʢʘʥʠ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ. ɼʘʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʷʚʣʷʝʪʩʷ ʙʝʟʙʦʣʝʟʥʝʥʥʦʡ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʠ ʥʝ ʠʤʝʝʪ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ ʫ 87,1% ʧʘʮʠʝʥʪʦʚ. 

2) ɹʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ʚʦʟʤʦʞʥʦ 

ʜʦʙʠʪʴʩʷ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʚ 

ʟʦʥʝ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,90 ʤʤ (95% ɼʀ 0,80-0,90) ʟʘ 

4 ʩʝʘʥʩʘ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 2 ʥʝʜʝʣʠ ʤʝʞʜʫ ʩʝʘʥʩʘʤʠ.  

3) ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʜʝʩʪʨʫʢʮʠʠ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʠʦʜʥʦʛʦ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ. ʆʜʥʘʢʦ, ʚ 6 ʩʣʫʯʘʷʭ ʠʟ 10 

ʦʪʤʝʯʘʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʣʦʜʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʩ 

ʩʦʟʜʘʥʠʝʤ ʜʝʬʝʢʪʘ ʠ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʥʝʛʦ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʫʞʝ ʥʘ 

ʨʘʥʥʠʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʩʨʦʢʘʭ. 

4) ɼʝʥʪʘʣʴʥʳʝ ʠʤʧʣʘʥʪʘʪʳ ʩ ʣʘʟʝʨʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʙʠʦʩʦʚʤʝʩʪʠʤʳʤ 

ʧʦʢʨʳʪʠʝʤ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʇʦʚʝʨʭʥʦʩʪʴ 

ʠʤʧʣʘʥʪʘʪʘ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʧʦ ʪʠʧʫ çʢʘʥʘʚʢʠè ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʧʦ ʪʠʧʫ çʣʫʥʢʠè ʧʨʠ ʦʮʝʥʢʝ ʩʪʘʙʠʣʴʥʦʩʪʠ (76,8 ʫ.ʝ 
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ʧʨʠ ʯʘʩʪʦʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʤ ʘʥʘʣʠʟʝ) ʠ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ ʠʤʧʣʘʥʪʘʪʦʚ (BIC-

ʠʥʜʝʢʩ ʧʦʚʝʨʭʥʦʩʪʠ 80%). 

 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ  

 

ʅʘʫʯʥʳʝ ʜʦʢʣʘʜʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ 

ʦʙʩʫʞʜʝʥʳ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʛʨʝʩʩʘʭ, ʢʦʥʬʝʨʝʥʮʠʷʭ, 

ʩʠʤʧʦʟʠʫʤʘʭ ʠ ʬʦʨʫʤʘʭ: ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ çThe Academy of Laser Dentistryè (Palm 

Springs, USA, 5-7 February, 2015); ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ 24 Congress of the European 

Association for Cranio-Maxillo-Facial Surgery (Munich, Germany, 18-21 September, 

2018); ʶʙʠʣʝʡʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩʪʦʤʘʪʦʣʦʛʦʚ ʠ ʯʝʣʶʩʪʥʦ-

ʣʠʮʝʚʳʭ ʭʠʨʫʨʛʦʚ, ʧʦʩʚʷʱʝʥʥʘʷ 120-ʣʝʪʠʶ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, çʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʫʢʘ XXI ʚʝʢʘè 

(ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 25-26 ʷʥʚʘʨʷ, 2019); 56-ʷ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ, ʇʉʇʙɻʄʋ ʠʤ. ʀ.ʇ. ʇʘʚʣʦʚʘ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

19 ʘʧʨʝʣʷ, 2019); ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ 3-rd International Conference on Craniofacial 

Surgery (Rome, Italy, 15-16 ʘʚʛʫʩʪʘ, 2019); ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ 60-ʣʝʪʠʶ ʦʩʥʦʚʘʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʇʉʇʙɻʄʋ ʠʤ. ʀ.ʇ. ʇʘʚʣʦʚʘ, ʅʝʧʨʝʨʳʚʥʦʝ ʄʝʜʠʮʠʥʩʢʦʝ ʆʙʨʘʟʦʚʘʥʠʝ ʚ 

ʩʪʦʤʘʪʦʣʦʛʠʠ ï ʦʪ ʰʢʦʣʴʥʦʡ ʩʢʘʤʴʠ ʜʦ ʚʳʩʦʪ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 16-17 ʩʝʥʪʷʙʨʷ, 2019); ʉʠʤʧʦʟʠʫʤ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʯʝʨʝʧʥʦʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠè (ɽʢʘʪʝʨʠʥʙʫʨʛ, 

26 ʬʝʚʨʘʣʷ, 2021); ʥʘ ʢʦʥʛʨʝʩʩʝ 25 Congress of the European Association for Cranio-

Maxillo-Facial Surgery (Paris, France, 14-16 July, 2021). 

ɸʧʨʦʙʘʮʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʘ ʥʘ ʢʘʬʝʜʨʘʣʴʥʦʤ ʟʘʩʝʜʘʥʠʠ 

ʢʘʬʝʜʨʳ ʩʪʦʤʘʪʦʣʦʛʠʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʌɻɹʆʋ ɺʆ 

çʇʉʇʙɻʄʋ ʠʤ. ʀ.ʇ. ʇʘʚʣʦʚʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʦʙʣʝʤʥʦʡ 

ʢʦʤʠʩʩʠʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʌɻɹʆʋ ɺʆ çʇʉʇʙɻʄʋ ʠʤ. 

ʀ.ʇ. ʇʘʚʣʦʚʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 
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ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ 

 

ɸʚʪʦʨ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʬʦʨʤʫʣʠʨʦʚʘʣʘ ʪʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʦʧʨʝʜʝʣʠʚ ʝʛʦ ʮʝʣʴ ʠ ʟʘʜʘʯʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʫʯʠʣʘ ʠ ʧʨʦʚʝʣʘ ʘʥʘʣʠʟ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʪʙʦʨ ʧʘʮʠʝʥʪʦʚ, ʧʨʠʥʠʤʘʣʘ 

ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʦʧʠʩʘʥʠʠ ʠ ʪʨʘʢʪʦʚʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʧʦʣʥʷʣʘ ʦʧʝʨʘʪʠʚʥʳʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʘʮʠʝʥʪʘʭ, ʩʦʙʨʘʣʘ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʘ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʠ ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʚʳʚʦʜʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʨʠʥʠʤʘʣʘ 

ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʫʙʣʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʝʢʩʪ 

ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʘʚʪʦʨʝʬʝʨʘʪ ʥʘʧʠʩʘʥʳ ʣʠʯʥʦ ʘʚʪʦʨʦʤ. 

 

ʇʫʙʣʠʢʘʮʠʠ 

 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ 20 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ, ʠʟ ʥʠʭ 

5 ʩʪʘʪʝʡ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 

ɺʳʩʰʝʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʝʡ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʜʣʷ ʦʧʫʙʣʠʢʦʚʘʥʠʷ 

ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʡ ʠ 1 ʩʪʘʪʴʷ ʚ ʨʝʮʝʥʟʠʨʫʝʤʦʤ ʥʘʫʯʥʦʤ 

ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʠʟʜʘʥʠʠ, ʚʭʦʜʷʱʝʤ ʚ ʨʝʬʝʨʘʪʠʚʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʩʠʩʪʝʤʫ 

ʮʠʪʠʨʦʚʘʥʠʷ ñScopusò. 

 

ʆʙʲʸʤ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ 

 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʝʭ ʛʣʘʚ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ, ʚʳʚʦʜʦʚ, 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʚʢʣʶʯʘʶʱʝʛʦ 

182 ʨʘʙʦʪʳ, ʠʟ ʢʦʪʦʨʳʭ 19 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ 163 ʟʘʨʫʙʝʞʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʆʥʘ ʠʟʣʦʞʝʥʘ ʥʘ 188 ʩʪʨʘʥʠʮʘʭ ʪʝʢʩʪʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʥʘʙʦʨʘ, 

ʩʦʜʝʨʞʠʪ 6 ʪʘʙʣʠʮ ʠ 111 ʨʠʩʫʥʢʦʚ. 
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ɻʣʘʚʘ 1 

ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ ʥʘʠʙʦʣʝʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤ, 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʚʠʜʦʤ ʣʝʯʝʥʠʷ ʧʨʠ ʧʦʪʝʨʝ ʟʫʙʦʚ ʷʚʣʷʝʪʩʷ 

ʜʝʥʪʘʣʴʥʘʷ ʠʤʧʣʘʥʪʘʮʠʷ. ʇʨʦʪʝʟʠʨʦʚʘʥʠʝ ʩ ʦʧʦʨʦʡ ʥʘ ʠʤʧʣʘʥʪʘʪʳ ʩʧʦʩʦʙʥʦ 

ʨʝʰʠʪʴ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʧʦʣʦʩʪʠ ʨʪʘ, ʥʦ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʵʩʪʝʪʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʫʣʳʙʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʧʘʮʠʝʥʪʦʚ [18; 167].  

ɿʘʬʠʢʩʠʨʦʚʘʥ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ, ʦʙʨʘʱʘʶʱʠʭʩʷ ʟʘ 

ʧʨʦʪʝʟʠʨʦʚʘʥʠʝʤ ʩ ʦʧʦʨʦʡ ʥʘ ʜʝʥʪʘʣʴʥʳʝ ʠʤʧʣʘʥʪʘʪʳ. ʇʦ ʜʘʥʥʳʤ ʈ.ɸ. ɸʚʘʥʝʩʷʥʘ 

ʠ ʩʦʘʚʪʦʨʦʚ (2015) ʦʙʳʯʥʦ ʵʪʦ ʧʘʮʠʝʥʪʳ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʪ 30 ʜʦ 

49 ʣʝʪ, ʚ ʦʩʥʦʚʥʦʤ ʞʝʥʱʠʥʳ [1]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʚʳʩʦʢʠʭ ʮʠʬʨ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ 

ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʠ ʫʩʧʝʭ ʜʘʥʥʦʛʦ ʚʠʜʘ ʣʝʯʝʥʠʷ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʣʞʥʳʭ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 99% [25; 127; 174]. ʇʝʨʝʜ 

ʢʣʠʥʠʮʠʩʪʘʤʠ ʫʞʝ ʜʘʚʥʦ ʥʝ ʩʪʦʠʪ ʚʦʧʨʦʩ ʦʙ ʠʥʪʝʛʨʘʮʠʠ ʠʤʧʣʘʥʪʘʪʘ, ʘ ʩʢʦʨʝʝ 

ʠʤʝʝʪʩʷ ʟʘʜʘʯʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ ʣʝʯʝʥʠʷ ʥʘ ʤʥʦʛʠʝ ʛʦʜʳ.  

ɺʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ ʠ ʩʪʘʙʠʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʜʝʥʪʘʣʴʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ, ʷʚʣʷʶʪʩʷ ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʝʤʘ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ, ʭʦʨʦʰʠʡ ʫʨʦʚʝʥʴ 

ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ, ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʠʤʧʣʘʥʪʘʪʘ ʚ ʚʝʨʥʦʡ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ 

ʧʦʟʠʮʠʠ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘʤʦʛʦ ʠʤʧʣʘʥʪʘʪʘ (ʤʘʪʝʨʠʘʣ, ʤʘʢʨʦ ʠ 

ʤʠʢʨʦʜʠʟʘʡʥ, ʩʪʨʫʢʪʫʨʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ). ɺ ʦʩʥʦʚʥʦʤ ʥʝʜʦʩʪʘʪʦʢ ʵʪʠʭ ʫʩʣʦʚʠʡ 

ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʙʦʣʝʟʥʝʥʥʳʤ ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤ ʠ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʥʝʩʲʝʤʥʳʤʠ ʧʨʦʪʝʟʘʤʠ ʩ ʦʧʦʨʦʡ ʥʘ 

ʜʝʥʪʘʣʴʥʳʝ ʠʤʧʣʘʥʪʘʪʳ [41; 42; 95; 100; 170; 175]. ʇʦʵʪʦʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʚʣʠʷʪʴ 

ʥʘ ʧʨʦʮʝʩʩ ʨʝʛʝʥʝʨʘʮʠʠ ʚ ʧʝʨʠʠʤʧʣʘʥʪʥʦʡ ʟʦʥʝ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʵʪʘʧʦʚ 



15 

 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʫʤʝʥʴʰʠʪʴ ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʠ ʫʩʢʦʨʠʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʣʥʦʮʝʥʥʦʡ ʬʫʥʢʮʠʠ ʞʝʚʘʪʝʣʴʥʦ-ʨʝʯʝʚʦʛʦ ʘʧʧʘʨʘʪʘ.  

 

1.1 ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ  

ʠʤʧʣʘʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʜʦʣʛʦʩʨʦʯʥʳʡ 

ʢʣʠʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʠʤʧʣʘʥʪʘʮʠʠ [51].  

ʋʪʨʘʪʘ ʟʫʙʦʚ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʘʪʨʦʬʠʝʡ ʘʣʴʚʝʦʣʷʨʥʦʡ ʢʦʩʪʠ, ʦʩʦʙʝʥʥʦ 

ʚ ʦʙʣʘʩʪʠ ʚʝʩʪʠʙʫʣʷʨʥʦʡ ʢʦʩʪʥʦʡ ʩʪʝʥʢʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʢʨʘʡʥʝ ʚʳʨʘʞʝʥ ʚ ʧʝʨʚʳʝ 

ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʫʜʘʣʝʥʠʷ ʟʫʙʘ. Ara¼jo et al. (2006) 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ ʨʝʟʦʨʙʮʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʚʳʝ 

3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʟʫʙʘ [33]. ɼʘʣʝʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʟʘʤʝʜʣʷʝʪʩʷ ʢ 6 ʤʝʩʷʮʘʤ 

ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʟʫʙʘ ʠ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʱʘʝʪʩʷ ʯʝʨʝʟ 1-2 ʛʦʜʘ. ʇʦ ʜʘʥʥʳʤ 

Schropp et al. (2003) ʜʘʚʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʠ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ 

ʟʫʙʘ ʘʣʴʚʝʦʣʷʨʥʳʡ ʛʨʝʙʝʥʴ ʤʦʞʝʪ ʫʤʝʥʴʰʘʪʴʩʷ ʚ ʰʠʨʠʥʫ ʜʦ 50 % [39]. ʆʜʥʘʢʦ ʠ 

ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʢʦʩʪʥʘʷ ʪʢʘʥʴ ʤʦʞʝʪ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʪʩʫʪʩʪʚʠʷ ʞʝʚʘʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʚʝʨʛʘʪʴʩʷ 

ʜʘʚʣʝʥʠʶ ʩʲʝʤʥʦʛʦ ʧʨʦʪʝʟʘ. ʉʢʦʨʦʩʪʴ ʨʝʟʦʨʙʮʠʠ ʪʘʢʞʝ ʤʦʞʝʪ ʟʘʚʝʩʠʪʴ ʦʪ 

ʤʝʪʦʜʠʢʠ, ʧʨʠʤʝʥʷʝʤʦʡ ʭʠʨʫʨʛʦʤ ʚʦ ʚʨʝʤʷ ʫʜʘʣʝʥʠʷ, ʠ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ 

ʫʜʘʣʷʝʤʦʛʦ ʟʫʙʘ. ʈʷʜʦʤ ʘʚʪʦʨʦʚ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʙʦʢʦʚʳʭ ʦʪʜʝʣʘʭ ʨʝʟʦʨʙʮʠʷ 

ʧʨʦʪʝʢʘʝʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ, ʯʝʤ ʚ ʧʝʨʝʜʥʝʤ ʦʪʜʝʣʝ. ɸ ʥʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʦʥʘ ʠʜʝʪ 

ʙʦʣʝʝ ʘʢʪʠʚʥʦ, ʯʝʤ ʥʘ ʚʝʨʭʥʝʡ [39].  

ʋʩʧʝʭ ʠʤʧʣʘʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʦʙʝʩʧʝʯʝʥʠʝ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʵʩʪʝʪʠʯʝʩʢʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ 

ʚʝʨʥʦʛʦ 3D-ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠʤʧʣʘʥʪʘʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʫʜʫʱʝʡ 

ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʧʨʠ 
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ʧʣʘʥʠʨʦʚʘʥʠʠ ʠʤʧʣʘʥʪʘʮʠʠ ʚ ʵʩʪʝʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʟʦʥʝ [132]. 

ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʚʝʨʪʠʢʘʣʴʥʦʤ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʦʙʲʝʤʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʠʤʧʣʘʥʪʘʪʘ ʚ ʧʨʘʚʠʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʢʘʟʘʥʦ ʧʨʦʚʝʜʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʝʥʝʨʘʪʠʚʥʳʭ ʤʝʪʦʜʠʢ, ʚʳʙʦʨ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʟʘʚʝʩʠʪʴ ʦʪ ʦʙʲʝʤʘ 

ʜʝʬʝʢʪʘ, ʢʘʯʝʩʪʚʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʝʬʝʢʪʘ ʠ 

ʤʘʥʫʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʭʠʨʫʨʛʘ-ʩʪʦʤʘʪʦʣʦʛʘ [87; 170].  

ʂʘʯʝʩʪʚʦ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʘ ʠʤʝʥʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʨʪʠʢʘʣʴʥʦʛʦ ʠ ʛʫʙʯʘʪʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʧʝʨʚʠʯʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ 

ʧʘʨʘʤʝʪʨ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʤʝʜʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚʨʝʤʝʥʥʦʡ 

ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʩ ʦʧʦʨʦʡ ʥʘ ʜʝʥʪʘʣʴʥʳʡ ʠʤʧʣʘʥʪʘʪ [86]. ʇʝʨʚʠʯʥʘʷ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʙʠʦʤʝʭʘʥʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʠʤʧʣʘʥʪʘʪʘ ʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʙʫʜʝʪ ʢʨʘʡʥʝ ʟʘʚʠʩʝʪʴ 

ʦʪ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʜʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʥʘ ʛʨʘʥʠʮʝ ʩ ʠʤʧʣʘʥʪʘʪʦʤ ʚ ʧʨʦʮʝʩʩʝ 

ʟʘʞʠʚʣʝʥʠʷ [120; 138]. ʊʘʢʞʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʘʜʝʢʚʘʪʥʦʡ ʧʝʨʚʠʯʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ, 

ʧʦʤʠʤʦ ʢʘʯʝʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʚʣʠʷʝʪ ʤʘʢʨʦʜʠʟʘʡʥ ʠʤʧʣʘʥʪʘʪʘ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʨʦʪʦʢʦʣʘ ʧʨʝʧʘʨʠʨʦʚʘʥʠʷ ʣʦʞʘ ʧʦʜ 

ʠʤʧʣʘʥʪʘʪ [90].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ 

ʝʸ ʢʘʯʝʩʪʚʘ, ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʝʤ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʜʝʥʪʘʣʴʥʦʛʦ 

ʠʤʧʣʘʥʪʘʪʘ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʘʫʛʤʝʥʪʘʮʠʠ. 

ʄʷʛʢʠʝ ʪʢʘʥʠ ʧʦʣʦʩʪʠ ʨʪʘ ʚʳʧʦʣʥʷʶʪ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʩʪʥʳʤ ʩʪʨʫʢʪʫʨʘʤ, ʩʦʟʜʘʚʘʷ ʙʘʨʴʝʨ ʦʪ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʥʘʣʝʪʘ 

[147]. ʇʨʠʢʨʝʧʣʝʥʥʘʷ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʘʷ ʜʝʩʥʘ ʩʧʦʩʦʙʥʘ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʚʘʟʠʠ, ʟʘʱʠʱʘʝʪ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʪʨʘʚʤ, ʩʧʦʩʦʙʥʘ ʚʳʜʝʨʞʠʚʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʤ ʞʝʚʘʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʫʧʨʦʱʘʝʪ ʧʨʦʚʝʜʝʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ. ʇʨʠ ʪʦʥʢʦʤ ʙʠʦʪʠʧʝ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ 

ʦʙʲʝʤʝ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚʦʩʧʘʣʝʥʠʝ ʪʢʘʥʝʡ ʧʨʠ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʛʠʛʠʝʥʝ ʧʦʣʦʩʪʠ ʨʪʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʚʠʪʠʠʝʤ ʨʝʮʝʩʩʠʠ 

ʜʝʩʥʳ [52]. Berglundh et al. (1992) ʚ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʢʘʟʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ 
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ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʢ ʨʝʟʦʨʙʮʠʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʘʜʝʢʚʘʪʥʦʛʦ ʩʪʘʙʠʣʴʥʦʛʦ ʦʙʲʝʤʘ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ [155]. 

B. Rosenquist (1997) ʚʳʜʝʣʠʣ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ 

ʵʩʪʝʪʠʯʝʩʢʦʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʦʢʨʫʞʘʶʱʠʭ 

ʜʝʥʪʘʣʴʥʳʡ ʠʤʧʣʘʥʪʘʪ [145]: 

1) ʐʠʨʠʥʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ. 

2) ɺʝʩʪʠʙʫʣʷʨʥʳʡ ʢʦʥʪʫʨ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʠ ʦʙʲʝʤ ʢʦʩʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

3) ɺr ʩʦʪʘ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʘʪʬʦʨʤʳ ʜʝʥʪʘʣʴʥʦʛʦ 

ʠʤʧʣʘʥʪʘʪʘ. 

4) ʆʙʲʝʤ ʜʝʩʥʝʚʳʭ ʩʦʩʦʯʢʦʚ. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʩʪʘʝʪʩʷ ʥʝʨʝʰʝʥʥʳʤ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʘʷ 

ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʰʠʨʠʥʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʚ 

ʦʙʣʘʩʪʠ ʟʫʙʦʚ ʠ ʠʤʧʣʘʥʪʘʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ.  

ɼʘʚʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʰʠʨʦʢʦʡ ʟʦʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ 

ʚʦʢʨʫʛ ʟʫʙʦʚ ʩʦʟʜʘʝʪ ʥʘʜʝʞʥʳʡ ʙʘʨʴʝʨ ʦʪ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʦʣʦʩʪʠ ʨʪʘ, ʟʘʱʠʱʘʝʪ 

ʦʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʩʧʘʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʤʷʛʢʠʤ ʠ ʪʚʝʨʜʳʤ 

ʥʘʣʝʪʦʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʬʠʣʘʢʪʠʢʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʮʝʩʩʠʡ ʜʝʩʥʳ ʠ ʚʣʠʷʝʪ ʥʘ 

ʙʦʣʝʝ ʵʩʪʝʪʠʯʥʳʡ ʠ ʛʘʨʤʦʥʠʯʥʳʡ ʚʠʜ ʤʷʛʢʠʭ ʪʢʘʥʝʡ [124; 159].  

ʇʨʠʢʨʝʧʣʝʥʥʘʷ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʘʷ ʜʝʩʥʘ ʢʨʘʡʥʝ ʚʘʨʠʘʙʝʣʴʥʘ ʧʦ ʩʚʦʝʤʫ 

ʦʙʲʝʤʫ, ʦʙʫʩʣʦʚʣʝʥʘ ʙʠʦʪʠʧʦʤ ʠ ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ 

ʧʨʠʟʥʘʢʦʤ. ʇʨʠ ʪʦʥʢʦʤ ʙʠʦʪʠʧʝ ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ ʩʣʦʠ ʰʠʧʦʚʘʪʳʭ ʢʣʝʪʦʢ, 

ʢʨʦʚʝʥʦʩʥʦʝ ʨʫʩʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʦʥʢʠʤʠ ʠ ʫʟʢʠʤʠ ʘʨʪʝʨʠʦʣʘʤʠ ʠ ʢʘʧʠʣʣʷʨʘʤʠ. 

ʇʨʠ ʪʦʣʩʪʦʤ ʙʠʦʪʠʧʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʩʣʦʠ 

ʰʠʧʦʚʘʪʳʭ ʢʣʝʪʦʢ, ʢʨʦʚʝʥʦʩʥʦʝ ʨʫʩʣʦ ʩʦʩʪʦʠʪ ʠʟ ʘʨʪʝʨʠʦʣ ʠ ʢʘʧʠʣʣʷʨʦʚ ʩ 

ʰʠʨʦʢʠʤ ʧʨʦʩʚʝʪʦʤ. ɼʘʚʥʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʢʣʝʪʢʠ ʰʠʧʦʚʘʪʦʛʦ ʩʣʦʷ ʦʢʘʟʳʚʘʶʪ 

ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʛʝʥʝʨʘʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ ʵʧʠʪʝʣʠʷ, 

ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʝ ʧʫʯʢʠ ʪʦʥʦʬʠʣʘʤʝʥʪʦʚ ʠ ʩʦʜʝʨʞʘʪ ʚ ʮʠʪʦʧʣʘʟʤʝ 

ʢʝʨʘʪʠʥʦʩʦʤʳ. ʕʪʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʚʣʠʷʝʪ ʥʘ ʫʩʧʝʭ ʧʨʦʚʝʜʝʥʠʷ 

ʤʥʦʛʠʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʚ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʪʦʣʩʪʦʛʦ ʙʠʦʪʠʧʘ ʜʝʩʥʳ ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʜʝʥʪʘʣʴʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ [4]. 
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A.L. Freedman (1999) ʧʦʢʘʟʘʣ ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ (ʦʢʦʣʦ 

18 ʣʝʪ) ʟʘ ʩʪʘʙʠʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʜʝʩʥʝʚʦʛʦ ʢʨʘʷ ʚʦʢʨʫʛ ʟʫʙʦʚ ʧʨʠ ʤʘʣʦʤ ʦʙʲʝʤʝ 

ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ [30].  

ʅʘʧʨʦʪʠʚ, G. Agudio ʠ M. Nieri (2009) ʩʨʘʚʥʠʣʠ ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʘʮʠʝʥʪʘʤʠ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʠ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʧʦ 

ʟʘʢʨʳʪʠʶ ʨʝʮʝʩʩʠʡ ʜʝʩʥʳ ʫ ʟʫʙʦʚ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʘʚʪʦʨʳ ʦʪʤʝʪʠʣʠ 

ʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʝʩʥʝʚʦʛʦ ʢʦʥʪʫʨʘ ʫ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʥʝʩʣʠ 

ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʨʝʮʝʩʩʠʡ ʫ ʥʝ 

ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ [23].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ɻ.ʀ. ʈʦʥʴ ʠ ʩʦʘʚʪʦʨʦʚ (2008) ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʘ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʫʩʧʝʭ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʘʨʦʜʦʥʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʳʷʚʣʝʥʘ ʚʘʞʥʦʩʪʴ 

ʥʘʣʠʯʠʷ ʜʦʣʞʥʦ ʦʙʲʝʤʘ ʜʘʥʥʦʛʦ ʚʠʜʘ ʜʝʩʥʳ ʜʣʷ ʧʨʦʛʥʦʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ 

[15]. ɸʚʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʦʚʦʜʠʪʴ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʧʦ 

ʫʚʝʣʠʯʝʥʠʶ ʟʦʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʬʠʮʠʪʦʤ ʵʪʦʡ 

ʪʢʘʥʠ, ʘ ʠʤʝʥʥʦ ʧʨʠ ʰʠʨʠʥʝ ʤʝʥʝʝ 2 ʤʤ.  

ʅʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠ ʚʦʢʨʫʛ ʩʫʧʨʘʩʪʨʫʢʪʫʨ ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ, ʪʘʢ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʣʦʪʥʦʡ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʤʘʥʞʝʪʢʠ ʠ ʪʝʤ ʩʘʤʳʤ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʱʠʪʘ 

ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʙʘʢʪʝʨʠʡ ʢ ʠʤʧʣʘʥʪʘʪʫ. ʇʨʠʢʨʝʧʣʸʥʥʘʷ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʘʷ 

ʜʝʩʥʳ ʠ ʢʦʩʪʥʳʡ ʛʨʝʙʝʥʴ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʙʘʨʴʝʨʦʤ ʤʝʞʜʫ 

ʜʝʥʪʘʣʴʥʳʤ ʠʤʧʣʘʥʪʘʪʦʤ ʠ ʧʦʣʦʩʪʴʶ ʨʪʘ.  

Lang ʠ Loe (1972) ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʨʠ ʰʠʨʠʥʝ ʧʨʠʢʨʝʧʣʝʥʥʦʡ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʤʝʥʝʝ 2 ʤʤ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʚʦʩʧʘʣʝʥʠʝ 

ʪʢʘʥʝʡ [100]. ʆʜʥʘʢʦ, ʜʘʥʥʘʷ ʛʠʧʦʪʝʟʘ ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʜʝʩʥʘ ʤʦʞʝʪ ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ ʠ ʥʘʜʝʞʥʳʤ 

ʙʘʨʴʝʨʦʤ ʠ ʙʝʟ ʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ (2 ʤʤ) ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ. ʊʘʢ, 

Wennstrom ʠ Lindhe (1983) ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 

ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠʥʬʠʣʴʪʨʘʪʘ, ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʥʘ ʫʯʘʩʪʢʘʭ ʙʝʟ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʟʦʥ 
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ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʝʝ ʦʙʲʝʤʦʤ [178; 179]. ɺ ʢʣʠʥʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ Dorfman et al.  

(1985) ʥʘ ʧʨʦʪʷʞʝʥʠʠ 5 ʣʝʪ ʪʘʢʞʝ ʥʝ ʦʪʤʝʪʠʣʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ ʧʦʪʝʨʠ 

ʧʨʠʢʨʝʧʣʝʥʠʷ ʫ ʩʫʧʨʘʩʪʨʫʢʪʫʨ ʠʤʧʣʘʥʪʘʪʘ ʧʨʠ ʜʝʬʠʮʠʪʝ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ 

[20; 56].  

ʊʘʢʞʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʠʩʢʫʩʩʠʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦ ʥʝʦʙʭʦʜʠʤʦʡ 

ʰʠʨʠʥʝ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʚʦʢʨʫʛ ʜʝʥʪʘʣʴʥʦʛʦ 

ʠʤʧʣʘʥʪʘʪʘ. ʈʘʥʝʝ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʩʪʥʳʭ ʠ 

ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʚʦʢʨʫʛ ʠʤʧʣʘʥʪʘʪʘ ʤʘʥʞʝʪʫ ʠʟ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ [123], ʦʜʥʘʢʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʤʷʛʢʠʭ 

ʪʢʘʥʝʡ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʯʥʦʩʪʠ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʧʨʠʢʨʝʧʣʝʥʠʷ, ʥʝʞʝʣʠ ʦʪ ʥʘʣʠʯʠʷ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ [156; 157]. ʊʘʢʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʰʠʨʠʥʘ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʝʨʠʠʤʧʣʘʥʪʠʪʘ, ʚʳʟʚʘʥʥʦʛʦ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʚʘʟʠʝʡ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦʣʞʥʦʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʛʠʝʥʳ ʟʘ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ, ʵʪʘ ʛʠʧʦʪʝʟʘ ʥʝ ʥʘʰʣʘ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚ ʭʦʜʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ [36; 152]. 

ʍʦʨʦʰʘʷ ʛʠʛʠʝʥʘ ʧʦʣʦʩʪʠ ʨʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘ ʨʝʩʪʘʚʨʘʮʠʷʤʠ ʩ ʦʧʦʨʦʡ ʥʘ 

ʠʤʧʣʘʥʪʘʪ, ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʦʣʛʦʩʨʦʯʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ [107]. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʤʝʶʪʩʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʪʢʘʥʷʤʠ, ʦʢʨʫʞʘʶʱʠʤʠ ʟʫʙʳ ʠ ʜʝʥʪʘʣʴʥʳʝ ʠʤʧʣʘʥʪʘʪʳ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʦʪʩʫʪʩʪʚʫʶʪ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʝ ʚʦʣʦʢʥʘ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪʩʷ ʚ ʦʧʦʨʥʦʤ ʘʧʧʘʨʘʪʝ ʟʫʙʦʜʝʩʥʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʪʩʫʪʩʪʚʠʝ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʟʘʪʨʫʜʥʷʝʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʛʠʛʠʝʥʫ ʟʘ ʦʨʪʦʧʝʜʠʯʝʩʢʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʠ ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʚʦʩʧʘʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʤʧʣʘʥʪʘʪʦʚ [28; 123]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʠʤʝʶʪ ʩʭʦʞʝʝ ʤʥʝʥʠʝ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʜʦʣʞʥʦʛʦ 

ʦʙʲʝʤʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʫʚʝʣʠʯʠʚʘʝʪ ʫʷʟʚʠʤʦʩʪʴ 

ʪʢʘʥʝʡ, ʦʢʨʫʞʘʶʱʠʭ ʜʝʥʪʘʣʴʥʳʡ ʠʤʧʣʘʥʪʘʪ [9; 165]. ʅʘʣʠʯʠʝ ʜʦʣʞʥʦʡ ʰʠʨʠʥʳ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʚʦʢʨʫʛ ʩʫʧʨʘʩʪʨʫʢʪʫʨ ʠʤʧʣʘʥʪʘʪʘ 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʫ ʢʣʠʥʠʮʠʩʪʦʚ, ʪʘʢ ʢʘʢ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 
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ʣʫʯʰʠʡ ʵʩʪʝʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ, ʩʥʠʟʠʪʴ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʮʝʩʩʠʡ ʜʝʩʥʳ ʫ 

ʠʤʧʣʘʥʪʘʪʘ, ʫʤʝʥʴʰʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʤʫʢʦʟʠʪʘ, ʘ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʠ ʧʝʨʠʠʤʧʣʘʥʪʠʪʘ, 

ʦʙʣʝʛʯʠʪʴ ʵʪʘʧ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʪʴ ʭʦʨʦʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʜʦʣʞʥʦʡ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ [35]. 

 

1.2 ʄʝʪʦʜʠʢʠ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ  

ʚ ʟʦʥʝ ʧʣʘʥʠʨʫʝʤʦʡ ʠʤʧʣʘʥʪʘʮʠʠ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʦʚ 

ʨʝʛʝʥʝʨʘʮʠʠ ʘʣʴʚʝʦʣʷʨʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʦʜʥʘʢʦ ʚʩʝ ʦʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. F. Khoury (2017) ʚʳʜʝʣʠʣ 

3 ʧʨʦʮʝʩʩʘ ï ʦʩʪʝʦʢʦʥʜʫʢʮʠʶ, ʦʩʪʝʦʠʥʜʫʢʮʠʶ ʠ ʦʩʪʝʦʛʝʥʝʟ [96]. 

ɿʘʧʦʣʥʝʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ 

ʦʩʪʝʦʢʦʥʜʫʢʮʠʠ, ʪʦ ʝʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʨʠʮʳ ʠʣʠ ʢʘʨʢʘʩʘ, ʥʘ ʢʦʪʦʨʦʤ ʢʦʩʪʥʳʝ 

ʢʣʝʪʢʠ ʩʠʥʪʝʟʠʨʫʶʪ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʫʶ ʢʦʩʪʴ. ʆʩʪʝʦʢʦʥʜʫʢʪʠʚʥʳʡ ʤʘʪʝʨʠʘʣ 

ʜʦʣʞʝʥ ʙʳʪʴ ʙʠʦʠʥʝʨʪʥʳʤ ʠ ʙʠʦʘʢʪʠʚʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʦʥ ʧʦʣʥʦʩʪʴʶ 

ʨʝʟʦʨʙʠʨʦʚʘʣʩʷ ʠ ʟʘʤʝʱʘʣʩʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ. 

ʇʝʨʝʩʘʜʢʘ ʘʫʪʦʛʝʥʥʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʦʩʪʥʳʝ 

ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʥʦʚʫʶ ʢʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʮʝʩʩ 

ʦʩʪʝʦʛʝʥʝʟʘ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʘʷ ʪʨʘʚʤʘʪʠʯʥʦʩʪʴ ʟʘʙʦʨʘ 

ʘʫʪʦʛʝʥʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ. ʃʶʙʳʝ 

ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʥʝ ʠʤʝʶʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʞʠʚʳʭ ʢʦʩʪʥʳʭ ʢʣʝʪʦʢ, 

ʧʦʵʪʦʤʫ ʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦ ʧʨʠʥʮʠʧʫ 

ʦʩʪʝʦʛʝʥʝʟʘ. 

ɸʫʪʦʛʝʥʥʘʷ ʢʦʩʪʥʘʷ ʪʢʘʥʴ, ʷʚʣʷʶʱʘʷʩʷ ʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ ʠ ʠʜʝʘʣʴʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ, ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʠ ʦʩʪʝʠʥʜʫʢʪʠʚʥʦʡ ʬʫʢʥʮʠʝʡ, ʪʦ 

ʝʩʪʴ ʩʪʠʤʫʣʠʨʫʝʪ ʢʦʩʪʥʳʝ ʠ ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʤʝʟʝʥʭʠʤʘʣʴʥʳʝ ʢʣʝʪʢʠ ʢ 

ʜʝʣʝʥʠʶ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʠ ʩʝʢʨʝʮʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʘʝʪ ʩʠʥʪʝʟ ʥʦʚʦʡ ʢʦʩʪʥʦʡ 
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ʪʢʘʥʠ. ʉʨʝʜʠ ʤʝʜʠʘʪʦʨʦʚ ʥʘʠʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʠʤʝʶʪ ʢʦʩʪʥʳʝ 

ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʦʪʝʠʥʳ (BMP), ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ 

ʧʦʣʠʧʦʪʝʥʪʥʳʭ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ ʢʦʩʪʝʦʙʨʘʟʫʶʱʠʝ ʢʣʝʪʢʠ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʤʧʣʘʥʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ [48]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʚʘʞʥʦ ʠʤʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʩʪʠʤʫʣʷʮʠʷ 

ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʤʦʞʝʪ ʙʳʪʴ ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʣʝʟʥʘ ʧʨʠ ʣʝʯʝʥʠʠ 

ʙʦʣʝʟʥʝʡ ʧʘʨʦʜʦʥʪʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʢʦʩʪʠ ʜʣʷ 

ʠʤʧʣʘʥʪʘʮʠʠ ʠ ʜʨ.  

ɺ ʩʪʦʤʘʪʦʣʦʛʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʨʝʛʝʥʝʨʘʮʠʠ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʆʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ï ʵʪʦ 

ʧʝʨʝʩʘʜʢʘ ʢʦʩʪʥʳʭ ʙʣʦʢʦʚ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʢʦʩʪʥʘʷ ʨʝʛʝʥʝʨʘʮʠʷ, 3ɼ-ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ 2006 ʛʦʜʫ F. Khoury [41; 95; 100] 

ʇʝʨʝʩʘʜʢʘ ʢʦʩʪʥʳʭ ʙʣʦʢʦʚ ʷʚʣʷʝʪʩʷ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʜʣʷ ʢʦʩʪʥʦʡ 

ʧʣʘʩʪʠʢʠ ʜʝʬʝʢʪʦʚ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʝʡ [42; 175]. ɺ ʥʝʢʦʪʦʨʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʘʫʪʦʛʝʥʥʳʭ ʢʦʩʪʥʳʭ ʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʜʜʝʨʞʠʚʘʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʣʦʝʤ ʢʦʩʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʤʙʨʘʥ, ʦʜʥʘʢʦ 

ʪʘʢʦʡ ʩʧʦʩʦʙ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʜʠʩʢʦʤʬʦʨʪʦʤ ʠ ʙʦʣʝʚʳʤ 

ʩʠʥʜʨʦʤʦʤ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʠʤ ʨʠʩʢʦʤ ʦʩʣʦʞʥʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʜʦʥʦʨʩʢʦʡ ʟʦʥʳ 

[170]. ɹʦʣʝʝ ʪʦʛʦ, ʧʦ ʜʘʥʥʳʤ Buser (1995) ʠ Maiorana (2005) ʘʫʪʦʢʦʩʪʥʳʝ ʙʣʦʢʠ 

ʧʦʜʚʝʨʞʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʝʟʦʨʙʮʠʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ [42; 112]. 

ʅʘʧʨʘʚʣʝʥʥʘʷ ʢʦʩʪʥʘʷ ʨʝʛʝʥʝʨʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʦʟʤʝʱʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʢʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʱʝʣʝʚʠʜʥʳʭ ʠ ʦʢʦʥʯʘʪʳʭ ʜʝʬʝʢʪʦʚ ʠ 

ʟʘʢʘʥʯʠʚʘʷ çSausage Techniqueè, ʧʨʝʜʣʦʞʝʥʥʘʷ I. Urban [170]. ɺ ʦʩʥʦʚʥʦʤ ʜʘʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʛʨʝʙʥʷ ʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʨʝʟʦʨʙʠʨʫʝʤʳʭ ʤʝʤʙʨʘʥ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʫʪʦʛʝʥʥʦʡ 

ʢʦʩʪʥʦʡ ʩʪʨʫʞʢʦʡ ʠ ʢʩʝʥʦʧʣʘʩʪʠʯʝʩʢʠʤ ʢʦʩʪʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʙʲʝʤʝ 1:1. ʂʣʠʥʠʯʝʩʢʘʷ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
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ʥʘʧʨʘʚʣʝʥʥʦʡ ʢʦʩʪʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʚʦ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʩʪʘʪʴʷʭ 

[160]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʝ ʦʩʣʦʞʥʝʥʠʝ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ï ʵʪʦ 

ʵʢʩʧʦʟʠʮʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʚʦʟʤʦʞʥʦʝ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʤʝʤʙʨʘʥʳ, ʢʦʪʦʨʦʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ 12,5-17% ʩʣʫʯʘʝʚ [40]. 

ʊʨʝʭʤʝʨʥʘʷ ʧʣʘʩʪʠʢʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʧʨʝʜʣʦʞʝʥʥʘʷ F. Khoury, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʟ ʩʝʙʷ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʜʚʫʭ ʢʦʩʪʥʳʭ ʩʪʝʥʦʢ ʩ ʧʦʤʦʱʴʶ ʢʦʩʪʥʳʭ ʙʣʦʢʦʚ ʠ 

ʟʘʧʦʣʥʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ ʥʠʤʠ ʢʦʩʪʥʦʡ ʩʪʨʫʞʢʦʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʣʠʙʦ 

ʘʫʪʦʛʝʥʥʦʡ, ʣʠʙʦ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʟ ʩʝʙʷ ʩʤʝʩʴ ʘʫʪʦʛʝʥʥʦʡ ʩʪʨʫʞʢʠ ʠ 

ʢʩʝʥʦʧʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʂʦʩʪʥʳʝ ʙʣʦʢʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʧʦʣʫʯʠʣʠʩʴ ʪʦʥʢʠʝ ʧʣʘʩʪʠʥʢʠ. ʕʪʠ ʢʦʩʪʥʳʝ ʧʣʘʩʪʠʥʢʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ 

ʚʝʩʪʠʙʫʣʷʨʥʫʶ ʠ ʷʟʳʯʥʫʶ ʠʣʠ ʚʝʩʪʠʙʫʣʷʨʥʫʶ ʠ ʦʢʢʣʶʟʠʦʥʥʫʶ ʩʪʝʥʢʠ, ʪʝʤ 

ʩʘʤʳʤ ʩʦʟʜʘʚʘʷ ʢʘʨʢʘʩ, ʩʧʦʩʦʙʥʳʡ ʚʦʩʩʪʘʥʦʚʠʪʴ ʢʘʢ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ, ʪʘʢ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʝʬʝʢʪʳ [94; 96].  

ʅʝʜʦʩʪʘʪʢʘʤʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʶʪʩʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ 

ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ, ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʣʝʯʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʫ ʚʨʘʯʘ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʤʘʥʫʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʚ ʦʙʣʘʩʪʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʤʝʥʴʰʝʥʠʝ ʙʦʣʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, ʩʦʢʨʘʱʝʥʠʝ 

ʩʨʦʢʦʚ ʣʝʯʝʥʠʷ ʠ ʫʧʨʦʱʝʥʠʝ ʣʝʯʝʙʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ ʧʦʜʪʘʣʢʠʚʘʶʪ ʥʘ ʧʦʠʩʢ 

ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. 

 

1.3 ʄʝʪʦʜʠʢʠ ʨʝʛʝʥʝʨʘʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʟʦʥʝ ʠʤʧʣʘʥʪʘʮʠʠ 

 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʳʭ 

ʠʤʧʣʘʥʪʘʪʦʚ ʚ ʦʩʥʦʚʥʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʧʝʨʘʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ. ʄʝʪʦʜʠʢʠ ʧʦ 

ʘʫʛʤʝʥʪʘʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ: 

ʧʝʨʝʩʘʜʢʘ ʩʚʦʙʦʜʥʳʭ ʜʝʩʥʝʚʳʭ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ, ʧʝʨʝʩʘʜʢʘ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ 

ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ, ʩʤʝʱʝʥʠʝ ʣʦʩʢʫʪʦʚ, ʧʦʜʚʦʨʘʯʠʚʘʥʠʝ ʣʦʩʢʫʪʦʚ [75]. 
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Bjorn et al. (1963) ʧʝʨʚʳʝ ʦʧʠʩʘʣʠ ʧʨʠʤʝʥʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʜʝʩʥʝʚʳʭ 

ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʟʦʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ 

[38; 124]. ʆʜʥʘʢʦ ʘʢʪʠʚʥʦ ʩʪʘʣ ʧʨʠʤʝʥʷʪʩʷ ʩʨʝʜʠ ʧʨʘʢʪʠʢʫʶʱʠʭ ʚʨʘʯʝʡ ʣʠʰʴ ʚ 

1968 ʛ. ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ Sullivan ʠ Atkins ʦʧʫʙʣʠʢʦʚʘʣʠ ʩʝʨʠʶ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʩʪʘʪʝʡ, ʛʜʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʣʠ ʧʦʢʘʟʘʥʠʷ, ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ, ʧʨʦʪʦʢʦʣ ʦʧʝʨʘʮʠʠ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʞʠʚʣʝʥʠʷ [159]. ɼʘʣʝʝ ʚ 1974 ʛ. ʙʳʣʘ ʦʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ 

ʧʨʠʤʝʥʝʥʠʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ, ʧʨʝʜʣʦʞʝʥʥʘʷ Karring ʠ 

Lang, ʢʦʪʦʨʳʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʣʠ ʩʚʦʡʩʪʚʘ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ [92; 93]. 

ɺʳʙʦʨ ʤʝʩʪʘ ʟʘʙʦʨʘ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʠ ʝʛʦ ʪʦʣʱʠʥʳ ʟʘʚʠʩʠʪ ʦʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʭʠʨʫʨʛʘ, ʥʝʦʙʭʦʜʠʤʦʡ ʮʝʣʠ ʧʨʠʤʝʥʝʥʠʷ 

ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʠ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ. ɺ 1968 ʛ. Sullivan ʠ Atkins ʚ ʩʚʦʝʡ 

ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʠʣʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʣʠ 

ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʮʝʣʝʡ [159]. 

ʇʦ ʜʘʥʥʳʤ ʕ.ʉ. ʂʦʵʥ (2011) ʪʦʥʢʠʤʠ ʠ ʩʨʝʜʥʠʤʠ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʘʤʠ 

ʩʯʠʪʘʶʪʩʷ ʪʦʣʱʠʥʦʡ ʦʪ 0,5 ʜʦ 0,75 ʤʤ, ʠ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʟʦʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʦʨʦʰʠʡ ʵʩʪʝʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ [12; 44]. ʊʦʥʢʦʩʣʦʡʥʳʝ 

ʪʨʘʥʩʧʣʘʥʪʘʪʳ ʧʦʜʚʝʨʞʝʥʳ ʤʠʥʠʤʘʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʤʝʨʦʚ, ʪʦ ʝʩʪʴ ʫʩʘʜʢʝ, 

ʪʘʢ ʢʘʢ ʩʦʩʪʦʷʪ ʠʟ ʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʣʘʩʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ. ʆʜʥʘʢʦ, ʚʪʦʨʠʯʥʘʷ 

ʫʩʘʜʢʘ ʫ ʪʘʢʠʭ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʥʘʦʙʦʨʦʪ ʚʳʨʘʞʝʥʘ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʠ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʝʪ 25-45% [141]. 

ʊʦʣʩʪʳʝ ʠʣʠ ʠʥʘʯʝ ʩʣʠʟʠʩʪʦ-ʥʘʜʢʦʩʪʥʠʯʥʳʝ ʪʨʘʥʩʧʣʘʥʪʘʪʳ ʠʤʝʶʪ ʪʦʣʱʠʥʫ 

1,25-2,0 ʤʤ. ʏʘʩʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤʫ ʵʩʪʝʪʠʯʝʩʢʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʤʦʞʝʪ ʥʘʧʦʤʠʥʘʪʴ 

çʟʘʧʣʘʪʢʫè, ʘ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʝʨʚʠʯʥʦʡ ʫʩʘʜʢʝ ʠʟ-ʟʘ 

ʩʦʜʝʨʞʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʣʘʩʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ, ʧʨʠ ʵʪʦʤ ʚʪʦʨʠʯʥʘʷ 

ʫʩʘʜʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. ʊʦʣʱʠʥʘ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʠʦʜʘ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʠʠ [12]. 
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ʇʦʢʘʟʘʥʠʷʤʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʩʚʦʙʦʜʥʦʡ ʜʝʩʥʝʚʦʡ ʘʫʪʦʪʨʘʩʧʣʘʥʪʘʮʠʠ 

ʷʚʣʷʶʪʩʷ [12; 50] ʷʚʣʷʶʪʩʷ ʢʨʘʡʥʝ ʦʙʰʠʨʥʳʤʠ:  

1) ʋʚʝʣʠʯʝʥʠʝ ʟʦʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ. 

2) ʋʚʝʣʠʯʝʥʠʝ ʛʣʫʙʠʥʳ ʧʨʝʜʜʚʝʨʠʷ ʧʦʣʦʩʪʠ ʨʪʘ. 

3) ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʦʙʲʝʤʘ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʟʦʥʝ ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʟʫʙʦʚ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʨʦʪʝʟʠʨʦʚʘʥʠʶ. 

4) ʂʦʨʨʝʢʮʠʷ ʫʟʜʝʯʝʢ ʠ ʧʨʠʢʨʝʧʣʝʥʠʷ ʤʳʰʮ. 

5) ʇʣʘʩʪʠʢʘ ʨʝʮʝʩʩʠʡ ʫ ʟʫʙʦʚ ʠ ʠʤʧʣʘʥʪʘʪʦʚ (ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ 

ʚ ʵʩʪʝʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʟʦʥʝ).  

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʦʧʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʨʝʮʠʧʠʝʥʪʥʦʡ ʟʦʥʳ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʘʧʠʢʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʧʦʜʚʠʞʥʦʡ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ, ʜʘʣʝʝ ʫʜʘʣʝʥʠʶ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʠ ʪʷʞʝʡ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʧʝʨʝʤʝʱʝʥʥʫʶ ʩʣʠʟʠʩʪʫʶ ʥʘ ʥʦʚʦʡ ʛʣʫʙʠʥʝ ʧʨʝʜʜʚʝʨʠʷ ʧʦʣʦʩʪʠ 

ʨʪʘ. 

ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʙʦʨ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʨʘʟʤʝʨʘ ʩ ʜʦʥʦʨʩʢʦʡ ʟʦʥʳ, ʢʦʪʦʨʦʡ ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʪʚʝʨʜʦʝ ʥʝʙʦ, ʘ ʜʘʣʝʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʬʠʢʩʘʮʠʷ ʜʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʢ ʥʘʜʢʦʩʪʥʠʮʝ ʧʨʠʥʠʤʘʶʱʝʡ ʟʦʥʳ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʝʪʦʜʠʢʠ ʩʚʦʙʦʜʥʦʡ 

ʜʝʩʥʝʚʦʡ ʘʫʪʦʪʨʘʩʧʣʘʥʪʘʮʠʠ ʷʚʣʷʶʪʩʷ ʟʘʙʦʨ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ, 

ʯʘʩʪʠʯʥʘʷ ʧʝʨʬʦʨʘʮʠʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʬʠʢʩʘʮʠʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʚ 

ʨʝʮʠʧʠʝʥʪʥʦʡ ʟʦʥʝ, ʥʝʢʨʦʟ ʪʨʘʥʩʧʣʘʥʪʘʪʘ. ʇʦ ʜʘʥʥʳʤ G. Zucchelli (2014) 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʣʥʦʛʦ ʠʣʠ ʯʘʩʪʠʯʥʦʛʦ ʥʝʢʨʦʟʘ ʪʨʘʥʩʧʣʘʥʪʘʪʘ 

ʷʚʣʷʶʪʩʷ ʩʣʠʰʢʦʤ ʙʦʣʴʰʘʷ ʪʦʣʱʠʥʘ ʪʨʘʥʩʧʣʘʥʪʘʪʘ, ʥʝ ʧʣʦʪʥʦʝ ʧʨʠʣʝʛʘʥʠʝ ʢ 

ʨʝʮʠʧʠʝʥʪʥʦʡ ʟʦʥʝ, ʥʝʜʩʦʪʘʪʦʯʥʘʷ ʬʠʢʩʘʮʠʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ, ʥʝʚʝʨʥʦʝ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʣʘʥʪʘʪʘ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʝ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʚ 

ʨʝʮʠʧʠʝʥʪʥʦʡ ʟʦʥʝ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ [50].  

ʇʦ ʜʘʥʥʳʤ ɸ.ʖ. ʌʝʚʨʘʣʸʚʦʡ ʠ ɸ.ʃ. ɼʘʚʠʜʷʥʘ (2007) ʟʘʞʠʚʣʝʥʠʝ ʪʢʘʥʝʡ 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʚʦʙʦʜʥʦʡ ʜʝʩʥʝʚʦʡ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʧʨʦʭʦʜʠʪ ʚ ʥʝʩʢʦʣʴʢʦ 

ʵʪʘʧʦʚ [16]: 
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1) ʇʣʘʟʤʘʪʠʯʝʩʢʘʷ ʮʠʨʢʫʣʷʮʠʷ 

ʇʠʪʘʥʠʝ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʚ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʜʝʥʴ ʧʦʩʣʝ ʧʝʨʝʩʘʜʢʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʜʠʬʬʫʟʠʠ ʠʟ ʨʝʮʠʧʠʝʥʪʥʦʛʦ ʫʯʘʩʪʢʘ ʯʝʨʝʟ ʢʨʦʚʷʥʦʡ 

ʩʛʫʩʪʦʢ.  

2) ʇʨʦʨʘʩʪʘʥʠʝ ʩʦʩʫʜʦʚ 

ʅʘʯʘʣʦ ʧʨʦʣʠʬʝʨʘʮʠʠ ʩʦʩʫʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʫʞʝ ʯʝʨʝʟ 24 ʯʘʩʘ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ, ʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʦʩʫʜʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 48-72 ʯʘʩʘ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ, ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʩʧʦʩʦʙʥʳ ʦʙʨʘʟʦʚʘʪʴ ʘʥʘʩʪʦʤʦʟʳ ʩ 

ʪʨʘʥʩʧʣʘʥʪʘʪʦʤ. 

3)  ʇʨʦʨʘʩʪʘʥʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʠ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʩʦʩʫʜʦʚ 

ʀʥʪʝʛʨʘʮʠʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʩʦ ʩʣʠʟʠʩʪʦʡ ʨʝʮʠʧʠʝʥʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʠʩʭʦʜʠʪ 

ʩ 4 ʧʦ 10 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ ʫʩʘʜʢʘ ʪʨʘʥʩʧʣʘʥʪʘʪʘ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 33% ʝʛʦ ʦʙʲʝʤʘ. ʇʦʣʥʘʷ ʧʨʦʨʘʩʪʘʥʠʝ 

ʘʫʪʦʪʨʘʩʧʣʘʥʪʘʪʘ ʩ ʨʝʮʠʧʠʝʥʪʥʦʡ ʟʦʥʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ 

ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʟʦʥʝ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ.  

4) ʇʦʣʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʩ ʨʝʮʠʧʠʝʥʪʥʦʡ ʟʦʥʦʡ. 

ʕʧʠʪʝʣʠʟʘʮʠʷ ʩʚʦʙʦʜʥʳʭ ʜʝʩʥʝʚʳʭ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 3 ʥʝʜʝʣʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʢʝʨʘʪʠʥʠʟʘʮʠʠ ʪʨʘʥʩʧʣʘʥʪʘʪʘ [121]. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʩʦʟʨʝʚʘʥʠʝ ʪʨʘʥʩʧʣʘʥʪʘʪʘ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʤʝʩʷʮʝʚ. 

ʇʦ ʜʘʥʥʳʤ ɽ.ɸ. ɼʫʨʥʦʚʦ ʠ ʩʦʘʚʪʦʨʦʚ (2014) ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʜ ʧʝʨʝʩʘʜʢʦʡ 

ʩʧʝʮʠʘʣʴʥʳʡ ʨʘʩʪʚʦʨ ʥʘ ʦʩʥʦʚʝ ʧʝʨʬʪʦʨʫʛʣʝʨʦʜʦʚ ʠ ʚʳʜʝʨʞʠʚʘʪʴ ʥʝʢʦʪʦʨʦʝ 

ʚʨʝʤʷ ʩ ʮʝʣʴʶ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʝʛʝʥʝʨʘʮʠʠ [6]. ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʘʚʪʦʨʘʤʠ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʦʨʘʩʪʘʥʠʝ 

ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʩ ʨʝʮʠʧʠʝʥʪʥʦʡ ʟʦʥʦʡ ʫʞʝ ʥʘ 4-5 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. ʊʘʢʞʝ 

ʠʥʪʝʨʝʩʥʳʤ ʬʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʪʨʘʥʩʧʣʘʥʪʘʪ ʤʝʥʴʰʝ ʧʦʜʚʝʨʛʘʣʩʷ ʚʪʦʨʠʯʥʦʡ ʫʩʘʜʢʝ ʠ ʩʦʭʨʘʥʷʣ ʩʚʦʶ ʪʦʜʱʠʥʫ, ʘ 

ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʝʨʝʜ ʧʝʨʝʩʘʜʢʦʡ 

ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʘʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ.  
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ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʝʩʥʝʚʦʡ ʪʨʘʥʩʧʣʘʥʪʘʪ ʜʣʷ ʧʣʘʩʪʠʢʠ ʤʷʛʢʠʭ 

ʪʢʘʥʝʡ ʙʦʣʝʝ ʪʦʥʢʠʡ ʧʦ ʪʦʣʱʠʥʝ ʚ ʟʦʥʝ ʟʫʙʦʚ ʠ ʙʦʣʝʝ ʪʦʣʩʪʳʡ ʚ ʟʦʥʝ 

ʠʤʧʣʘʥʪʘʮʠʠ. ɺ ʙʦʣʴʰʝʤ ʧʦ ʪʦʣʱʠʥʝ ʪʨʘʥʩʧʣʘʥʪʘʪʝ ʣʫʯʰʝ ʩʦʭʨʘʥʷʝʪʩʷ 

ʤʠʢʨʦʩʦʩʫʜʠʩʪʦʝ ʨʫʩʣʦ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʥʦ ʙʳʩʪʨʝʝ ʚʦʚʣʝʢʘʪʴʩʷ ʚ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ, ʥʦ ʧʝʨʚʠʯʥʳʡ ʵʪʘʧ ʜʠʬʬʫʟʠʠ ʯʝʨʝʟ ʢʨʦʚʷʥʦʡ ʩʛʫʩʪʦʢ ʧʨʦʪʝʢʘʝʪ 

ʩʣʦʞʥʝʝ.  

ɹʦʣʝʝ ʪʦʣʩʪʳʡ ʩʚʦʙʦʜʥʳʡ ʜʝʩʥʝʚʦʡ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘ 

ʥʝʙʝ ʚ ʟʦʥʝ ʦʪ ʚʪʦʨʦʛʦ ʤʦʣʷʨʘ ʜʦ ʢʣʳʢʘ, ʥʦ ʪʘʢʞʝ ʠ ʚ ʨʝʪʨʦʤʦʣʷʨʥʦʡ ʦʙʣʘʩʪʠ, 

ʦʙʣʘʩʪʠ ʙʫʛʨʘ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʠʣʠ ʞʝ ʟʦʥʝ ʘʜʝʥʪʠʠ [10]. 

ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ 

ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʝʝ ʚ ʵʩʪʝʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʟʦʥʝ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʩʥʝʚʳʤ ʪʠʧʦʤ ʫʣʳʙʢʠ, ʪʘʢ ʢʘʢ ʧʦ ʮʚʝʪʫ 

ʪʨʘʥʩʧʣʘʥʪʘʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʝʜʥʠʤ ʤʷʛʢʠʤʠ ʪʢʘʥʷʤʠ. ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʪʨʘʥʩʧʣʘʥʪʘʪ, ʚʟʷʪʳʡ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʦʥʳ, ʜʫʙʣʠʨʫʝʪ ʬʝʥʦʪʠʧ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʢʘʥʠ ʜʘʞʝ ʧʦʩʣʝ ʧʝʨʝʩʘʜʢʠ. ʇʦʵʪʦʤʫ ʪʨʘʥʩʧʣʘʥʪʘʪ ʧʦʩʣʝ ʧʝʨʝʩʘʜʢʠ ʯʘʩʪʦ 

ʥʘʧʦʤʠʥʘʝʪ ʬʨʘʛʤʝʥʪ ʥʝʙʘ, ʦʪʢʫʜʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘʙʦʨ ʪʢʘʥʠ, ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʝʜʥʠʤ ʪʢʘʥʷʤʠ ʧʦ ʮʚʝʪʫ ʠ ʚʳʛʣʷʜʝʪʴ ʙʦʣʝʝ ʩʚʝʪʣʳʤ, ʘ ʪʝʢʩʪʫʨʘ 

ʤʦʞʝʪ ʜʘʞʝ ʥʘʧʦʤʠʥʘʪʴ ʨʝʣʴʝʬ ʪʚʝʨʜʦʛʦ ʥʝʙʘ. ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ ʜʘʥʥʳʝ 

ʵʩʪʝʪʠʯʝʩʢʠʝ ʥʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʘ, ʦʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʢʘʟʫʝʤʳʤ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʠ ʚ 

ʙʦʢʦʚʳʭ ʫʯʘʩʪʢʘʭ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʚʳʙʦʨʘ.  

ʈʘʟʚʠʪʠʝ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʤʷʛʢʦʪʢʘʥʥʦʡ ʘʫʛʤʝʥʪʘʮʠʠ 

ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʤʝʪʦʜʠʢʠ ʧʝʨʝʩʘʜʢʠ ʩʫʙʵʧʠʪʝʣʠʘʣʴʥʦʛʦ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʳʤ ʜʝʩʥʝʚʳʤ 

ʪʨʘʥʩʧʣʘʥʪʘʪʦʤ ʙʝʟ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʥʦ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʣʫʯʰʠʝ ʵʩʪʝʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ. 

ʄʥʦʛʠʤʠ ʢʣʠʥʠʮʠʩʪʘʤʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʝʨʝʩʘʜʢʘ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʚ ʨʘʟʥʳʭ ʤʦʜʠʬʠʢʘʮʠʷʭ ʜʣʷ ʧʣʘʩʪʠʢʠ 

ʨʝʮʝʩʩʠʡ ʚ ʦʙʣʘʩʪʠ ʟʫʙʦʚ ʠ ʠʤʧʣʘʥʪʘʪʦʚ, ʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ çʟʦʣʦʪʳʤ 

ʩʪʘʥʜʘʨʪʦʤè [16]. ɻʣʘʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ 
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ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ï ʵʪʦ ʙʦʣʝʝ ʥʠʟʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚ 

ʜʦʥʦʨʩʢʦʡ ʟʦʥʝ, ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʧʘʮʠʝʥʪʘ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʤʝʞʜʫ ʪʨʘʥʩʧʣʘʥʪʘʪʦʤ ʠ 

ʨʝʮʠʧʠʝʥʪʥʦʡ ʟʦʥʦʡ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʣʫʯʰʠʝ ʵʩʪʝʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʦʜʠʤʦʡ ʧʝʨʝʩʘʜʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʦʙʦʜʥʳʤʠ ʜʝʩʥʝʚʳʤʠ 

ʪʨʘʥʩʧʣʘʥʪʘʪʘʤʠ.  

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʝʵʧʠʪʝʣʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜ ʣʦʩʢʫʪʦʤ ʠ ʩʧʦʩʦʙʝʥ ʧʦʣʫʯʘʪʴ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʩʨʘʟʫ ʠʟ ʜʚʫʭ 

ʠʩʪʦʯʥʠʢʦʚ ï ʥʘʜʢʦʩʪʥʠʮʳ ʠ ʧʦʢʨʳʚʥʦʛʦ ʣʦʩʢʫʪʘ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ. ʆʜʥʘʢʦ, ʜʘʥʥʳʡ ʚʠʜ 

ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʤʦʞʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʝʨʚʠʯʥʦʡ ʫʩʘʜʢʝ ʧʦ ʧʨʠʯʠʥʝ 

ʦʪʩʫʪʩʪʚʠʷ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʥʦ ʤʝʥʴʰʝʡ ʚʪʦʨʠʯʥʦʡ ʫʩʘʜʢʝ ʟʘ ʩʯʝʪ 

ʥʘʣʠʯʠʷ ʪʦʣʩʪʦʡ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʠ.  

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʢʘʟʘʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʙʵʧʠʪʝʣʠʘʣʴʥʳʭ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ [16]: 

1) ʋʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʚ ʦʙʣʘʩʪʠ ʟʫʙʦʚ ʠ 

ʠʤʧʣʘʥʪʘʪʦʚ. 

2) ʇʣʘʩʪʠʢʘ ʨʝʮʝʩʩʠʡ. 

3) ʂʦʥʪʫʨʥʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʝʩʥʳ ʫ ʠʤʧʣʘʥʪʘʪʘ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ 

çʧʨʦʩʚʝʯʠʚʘʥʠʡè. 

4) ʈʘʙʦʪʘ ʩ ʦʙʲʝʤʦʤ ʜʝʩʥʳ ʚ ʟʦʥʝ ʘʜʝʥʪʠʠ ʧʝʨʝʜ ʵʪʘʧʦʤ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ. 

5) ɼʨʫʛʠʝ ʧʦʢʘʟʘʥʠʷ (ʨʘʙʦʪʘ ʩ ʜʝʩʥʝʚʳʤʠ ʩʦʩʦʯʢʘʤʠ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ 

ʨʫʙʮʦʚ ʠ ʜʨʫʛʠʝ).  

ʆʜʥʘʢʦ ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʥʝ ʩʪʦʣʴ ʵʬʬʝʢʪʠʚʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʦʥʳ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʧʨʠ ʝʝ ʦʪʩʫʪʩʪʚʠʠ ʠʣʠ ʤʘʣʦʡ ʰʠʨʠʥʝ.  

T. Karring (1971) ʧʨʦʚʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 

(ʦʙʝʟʴʷʥʘʭ), ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʧʨʦʚʦʜʠʣʘʩʴ ʧʣʘʩʪʠʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʥʘ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʥʦʨʩʢʦʛʦ ʫʯʘʩʪʢʘ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʪʚʝʨʜʦʝ ʥʝʙʦ [93]. ɸʚʪʦʨʳ ʜʦʢʘʟʘʣʠ, ʯʪʦ 
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ʜʘʥʥʳʡ ʚʠʜ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʩʦʭʨʘʥʷʝʪ ʩʚʦʠ ʩʚʦʡʩʪʚʘ ʜʘʞʝ ʯʝʨʝʟ ʧʦʣʛʦʜʘ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ ʠ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʢʣʝʪʦʯʥʳʤ ʜʝʧʦ. 

ʊʘʢʞʝ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʧʣʘʩʪʠʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʪʦʣʴ ʰʠʨʦʢʫʶ 

ʟʦʥʫ ʢʝʨʘʥʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ, ʢʘʢ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʚʦʙʦʜʥʦʡ ʜʝʩʥʝʚʦʡ 

ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʮʠʠ.  

ɸ.ʖ. ʌʝʚʨʘʣʸʚʘ ʠ ɸ.ʃ. ɼʘʚʠʜʷʥ (2007) ʚʳʩʢʘʟʘʣʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ 

ʫʩʘʜʢʘ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ 

ʥʝʢʦʨʨʝʢʪʥʦʡ ʪʝʭʥʠʢʦʡ ʟʘʙʦʨʘ ʪʢʘʥʠ ʠʟ ʜʦʥʦʨʩʢʦʛʦ ʫʯʘʩʪʢʘ, ʚ ʪʨʘʥʩʧʣʘʥʪʘʪʝ 

ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʥʝ ʩʪʘʙʠʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʞʠʨʦʚʘʷ ʠ ʞʝʣʝʟʠʩʪʘʷ 

ʪʢʘʥʴ. ʇʦʵʪʦʤʫ ʘʚʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʟʘʙʦʨ ʧʦʣʥʦʩʣʦʡʥʦʛʦ 

ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʩ ʵʧʠʪʝʣʠʘʣʴʥʦʡ ʧʦʣʦʩʢʦʡ ʠ ʜʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʝʵʧʠʪʝʣʠʟʘʮʠʶ. 

ɹʦʣʝʝ ʪʦʛʦ ʧʦʜ ʩʣʦʝʤ ʵʧʠʪʝʣʠʷ ʪʨʘʥʩʧʣʘʥʪʘʪ ʩʦʜʝʨʞʠʪ ʙʘʟʘʣʴʥʫʶ ʤʝʤʙʨʘʥʫ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʢʝʨʘʪʠʥʠʟʘʮʠʷ 

ʵʧʠʪʝʣʠʷ. 

G. Zucchelli et al. (2014) ʩʨʘʚʥʠʣʠ 2 ʩʧʦʩʦʙʘ ʟʘʙʦʨʘ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ: ʤʝʪʦʜ 

çʦʪʢʨʳʪʦʛʦè ʟʘʙʦʨʘ ʪʢʘʥʝʡ ʠ ʤʝʥʝʝ ʪʨʘʚʤʘʪʠʯʥʫʶ ʤʝʪʦʜʠʢʫ çʤʳʰʝʣʦʚʢʠè ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʩʣʦʷ. ɸʚʪʦʨʳ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ ʧʨʠ ʦʮʝʥʢʝ ʜʠʩʢʦʤʬʦʨʪʘ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʜʦʥʦʨʩʢʦʡ ʟʦʥʝ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ [50]. 

ɺ ʥʝʢʦʪʦʨʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʷʭ ʟʘʙʦʨ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʩ ʥʝʙʘ ʤʦʞʝʪ ʙʳʪʴ 

ʦʛʨʘʥʠʯʝʥ ʚ ʩʚʷʟʠ ʩ ʥʝʢʦʪʦʨʳʤʠ ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʥʘʧʨʠʤʝʨ, 

ʚʳʨʘʞʝʥʥʳʡ ʩʚʦʜ ʥʝʙʘ ʠʣʠ ʜʝʬʠʮʠʪ ʥʝʦʙʭʦʜʠʤʦʡ ʪʢʘʥʠ ʧʦ ʪʦʣʱʠʥʝ ʚ ʜʦʥʦʨʩʢʦʡ 

ʟʦʥʝ. ʇʦʵʪʦʤʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʟʦʥʦʡ ʜʣʷ ʟʘʙʦʨʘ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʷʚʣʷʶʪʩʷ ʙʫʛʨʳ 

ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʘʣʠʨʫʶʪ ʧʦ ʪʦʣʱʠʥʝ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ʀʥʦʛʜʘ ʪʦʣʱʠʥʘ ʪʢʘʥʝʡ ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʥʘ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʝʝ 1 ʩʤ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠ ʟʦʥʘ ʙʫʛʨʦʚ ʥʝ ʩʦʜʝʨʞʠʪ 

ʧʦʜʩʣʠʟʠʩʪʦʛʦ ʩʣʦʷ, ʧʦʵʪʦʤʫ ʩʨʘʟʫ ʟʘ ʵʧʠʪʝʣʠʘʣʴʥʳʤ ʩʣʦʝʤ ʩʣʝʜʫʝʪ 

ʧʣʦʪʥʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ [16]. ʆʜʥʘʢʦ ʜʘʥʥʘʷ ʟʦʥʘ ʦʛʨʘʥʠʯʝʥʘ ʧʦ ʜʣʠʥʝ 
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ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʪʨʘʥʩʧʣʘʥʪʘʪ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, ʯʪʦ ʥʝ ʜʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʟʦʥʫ ʜʣʷ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʟʘʜʘʯ.  

ʄʝʪʦʜʠʢʠ ʧʦ ʘʫʛʤʝʥʪʘʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʠ ʠʭ ʤʦʜʠʬʠʢʘʮʠʠ ʵʬʬʝʢʪʠʚʥʳ ʠ 

ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ, ʦʜʥʘʢʦ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ 

ʙʦʣʝʟʥʝʥʥʦʩʪʴʶ ʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ. 

ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʙʝʟʦʧʝʨʘʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʚʣʠʷʪʴ ʥʘ ʦʙʲʝʤ ʠ ʢʘʯʝʩʪʚʦ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʳʭ 

ʠʤʧʣʘʥʪʘʪʦʚ. 

 

1.4 ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ  

ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʪʚʝʨʜʳʭ ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʦʣʦʩʪʠ ʨʪʘ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ. ʌʨʘʢʮʠʦʥʥʳʝ 

ʣʘʟʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʣʠ ʢʨʘʡʥʝ ʧʦʧʫʣʷʨʥʳʤʠ 

ʧʦʧʫʣʷʨʥʳʤʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ.  

ɼʠʦʜʥʳʝ ʣʘʟʝʨʳ ʥʘʢʦʧʠʣʠ ʙʦʣʴʰʫʶ ʜʦʢʘʟʘʪʝʣʴʥʫʶ ʙʘʟʫ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʚ ʨʝʛʝʥʝʨʘʪʠʚʥʦʡ ʤʝʜʠʮʠʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʟʘʞʠʚʣʝʥʠʷ ʠ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʥʘʨʫʰʝʥʠʡ. ʃʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ ʦʢʘʟʳʚʘʝʪ ʭʦʨʦʰʝʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʜʝʡʩʪʚʠʝ, ʩʧʦʩʦʙʥʘ ʩʥʠʤʘʪʴ ʦʪʝʢʠ ʠ ʩʥʠʞʘʪʴ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ [66]. ɺ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʠʦʜʥʳʝ ʣʘʟʝʨʳ ʥʠʟʢʦʡ ʤʦʱʥʦʩʪʠ ʦʙʣʘʜʘʶʪ 

ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʢʣʝʪʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʣʝʪʢʠ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ [59; 109]. ʊʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʪʘʢʦʛʦ 

ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʠ 

ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ ʦʩʪʝʦʢʘʣʴʮʠʥʘ [63].  

ʃʘʟʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʝʣʠ ʧʨʦʨʳʚ ʜʣʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ. 

ɹʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʜʠʘʧʘʟʦʥʫ ʜʣʠʥ ʚʦʣʥ, ʤʦʱʥʦʩʪʝʡ, ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 
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ʫʩʪʨʦʡʩʪʚ, ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʢʨʘʡʥʝ ʦʙʰʠʨʥʦ: ʦʪ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʪʚʝʨʜʳʭ ʪʢʘʥʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʟʝʨʦʚ ʩ ʚʳʩʦʢʦʡ 

ʤʦʱʥʦʩʪʴʶ ʜʦ ʤʘʣʦʠʥʚʘʟʠʚʥʦʛʦ, ʥʦ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʤʷʛʢʠʝ 

ʪʢʘʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʟʝʨʦʚ ʥʠʟʢʦʡ ʤʦʱʥʦʩʪʠ. ɺ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʡ ʩʧʨʦʩ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʤʝʪʦʜʠʢ, 

ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʜʠʩʢʦʤʬʦʨʪʘ ʫ 

ʧʘʮʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʟʘʞʠʚʣʝʥʠʝ ʪʢʘʥʝʡ. ʇʦʵʪʦʤʫ 

ʧʨʠʤʝʥʝʥʠʝ ʣʘʟʝʨʦʚ ʚʦʟʤʦʞʥʦ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ. ʆʜʥʘʢʦ ʪʦʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʣʘʟʝʨʦʤ ʩ 

ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʚʦʣʥ ʝʱʝ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʟʫʯʝʥʳ. 

ʆʜʥʘʢʦ ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʘʟʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚ ʦʩʥʦʚʝ 

ʣʘʟʝʨʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʣʝʞʘʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ: ʬʦʪʦʭʠʤʠʯʝʩʢʠʝ, 

ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʣʘʟʝʨʦʚ ʩ ʢʦʨʦʪʢʠʤʠ ʜʣʠʥʘʤʠ ʚʦʣʥ ʠ 

ʚʳʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʨʝʘʢʮʠʠ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ; 

ʪʝʨʤʠʯʝʩʢʠʝ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʥʘʛʨʝʚʝ ʪʢʘʥʝʡ ʚ ʦʪʚʝʪ ʥʘ ʣʘʟʝʨʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʣʠʯʥʳʤ ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʠ ʨʝʘʢʮʠʷʤ 

[8; 89; 118]. 

ʂʘʞʜʳʡ ʚʠʜ ʪʢʘʥʠ ʚ ʦʨʛʘʥʠʟʤʝ ʦʙʣʘʜʘʝʪ ʨʘʟʥʳʤʠ ʦʧʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʮʝʩʩʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʛʣʦʱʝʥʥʦʡ 

ʵʥʝʨʛʠʠ. ʇʨʠ ʩʣʘʙʦʤ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ 

ʵʥʝʨʛʠʷ ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʪʢʘʥʠ (ʥʝ ʙʦʣʝʝ 10 ʤʢʤ). 

ʇʨʠ ʛʣʫʙʦʢʦʤ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʩʩʝʠʚʘʥʠʠ ʚʥʫʪʨʠ 

ʪʢʘʥʠ, ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʘʛʨʝʚ ʥʘ ʙʦʣʴʰʝʤ ʫʯʘʩʪʢʝ ʪʢʘʥʠ, ʥʝʞʝʣʠ ʜʠʘʤʝʪʨ 

ʣʘʟʝʨʥʦʛʦ ʧʫʯʢʘ. ɽʩʣʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʢʘʥʷʭ ʨʘʩʩʝʠʚʘʥʠʝ ʥʝ ʚʳʨʘʞʝʥʦ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʤʝʥʴʰʝʝ ʧʦʛʣʦʱʝʥʠʝ, ʪʦ ʠʟʣʫʯʝʥʠʝ ʤʦʞʝʪ ʧʨʦʥʠʢʘʪʴ ʜʦʚʦʣʴʥʦ 

ʛʣʫʙʦʢʦ ʚ ʪʢʘʥʠ ʜʦ 1 ʩʤ [181]. 

ʇʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʢʘʥʷʤʠ ʦʨʛʘʥʠʟʤʘ ʠʤʝʝʪ ʩʣʦʞʥʳʡ ʤʝʭʘʥʠʟʤ ʠ ʚ 

ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʘʤʦʛʦ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʜʣʠʥʘ 

ʚʦʣʥʳ, ʤʦʱʥʦʩʪʴ, ʨʝʞʠʤ ʦʙʨʘʙʦʪʢʠ), ʪʘʢ ʠ ʦʪ ʚʠʜʘ ʪʢʘʥʠ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʨʫʢʪʫʨʳ, ʩʪʝʧʝʥʠ ʧʠʛʤʝʥʪʘʮʠʠ, ʥʘʣʠʯʠʷ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʠ ʪ.ʜ.). ʇʦʵʪʦʤʫ 
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ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʚʳʙʦʨʝ ʣʘʟʝʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ.  

ʊʝʨʘʧʠʷ ʜʠʦʜʥʳʤʠ ʣʘʟʝʨʘʤʠ ʥʠʟʢʦʡ ʤʦʱʥʦʩʪʠ ʥʝ ʚʳʟʳʚʘʝʪ ʥʘʛʨʝʚʘʥʠʷ ʚ 

ʪʢʘʥʷʭ, ʘ ʩʢʦʨʝʝ ʦʢʘʟʳʚʘʝʪ ʬʦʪʦʭʠʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. CO2 ʠ ʵʨʙʠʝʚʳʝ ʣʘʟʝʨʳ 

ʚʳʟʳʚʘʶʪ ʠʥʳʝ ʨʝʘʢʮʠʠ, ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʛʨʝʚʦʤ ʪʢʘʥʝʡ, ʦʜʥʘʢʦ 

ʩʚʦʩʦʙʥʳ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʬʦʪʦʭʠʤʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ ʥʘʩʪʨʦʡʢʝ 

ʧʘʨʘʤʝʪʨʦʚ. ʇʦʵʪʦʤʫ ʢʨʘʡʥʝ ʚʘʞʥʦ ʠʤʝʪʴ ʛʣʫʙʦʢʠʝ ʟʥʘʥʠʷ ʚ ʣʘʟʝʨʥʦʡ ʬʠʟʠʢʝ, ʘ 

ʪʘʢʞʝ ʧʦʥʠʤʘʪʴ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʞʝʣʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʠʟʙʝʞʘʪʴ ʦʩʣʦʞʥʝʥʠʡ. 

ɺ ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʦʚʳʰʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʠʤʧʣʘʥʪʘʪʦʚ ʠ BIC-ʠʥʜʝʢʩʘ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʠʤʧʣʘʥʪʘʪʘ [70; 84; 111]. 

ʊʘʢʞʝ ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʟʝʨʦʚ ʧʨʠ ʦʧʝʨʘʮʠʷʭ ʥʘ 

ʤʷʛʢʠʭ ʠ ʪʚʝʨʜʳʭ ʪʢʘʥʷʭ ʫʣʫʯʰʘʝʪ ʠ ʫʩʢʦʨʷʝʪ ʟʘʞʠʚʣʝʥʠʝ [110; 114-117; 134]. 

ɹʦʣʝʝ ʪʦʛʦ, Mohammed et al. (2007) ʚ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, 

ʯʪʦ ʜʠʦʜʥʳʝ ʣʘʟʝʨʳ ʩ ʥʠʟʢʦʡ ʤʦʱʥʦʩʪʴʶ ʩʧʦʩʦʙʥʳ ʫʩʠʣʠʚʘʪʴ ʧʨʦʮʝʩʩ 

ʨʝʚʠʪʘʣʠʟʘʮʠʠ, ʫʩʢʦʨʷʪʴ ʟʘʞʠʚʣʝʥʠʝ ʧʦʚʨʝʞʜʝʥʥʳʭ ʪʢʘʥʝʡ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʝʛʝʥʝʨʘʮʠʠ ʥʝʨʚʦʚ [122]. 

ʆʜʥʘʢʦ, ʜʦ ʩʠʭ ʧʦʨ ʚ ʥʘʫʯʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʠʤʝʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʤʥʝʥʠʷ 

ʥʘʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʝʛʝʥʝʨʘʪʦʨʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʄʥʦʛʠʝ in vivo ʠ in vitro ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ ʥʠʟʢʦʡ ʤʦʱʥʦʩʪʠ 

ʥʘ ʪʢʘʥʠ. Kim et al. (2012) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʘʢʦʝ ʣʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʫʚʝʣʠʯʠʚʘʝʪ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʞʠʨʦʚʦʡ ʪʢʘʥʠ, 

ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʚʳʨʘʙʦʪʢʫ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʚ ʨʘʥʝ [68]. Fernandes ʠ Ribeiro (2013) ʚ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʦʜʥʳʡ ʣʘʟʝʨ ʥʠʟʢʦʡ ʤʦʱʥʦʩʪʠ ʥʘ 

ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʟʘʞʠʚʣʝʥʠʷ ʢʦʩʪʠ ʥʘ ʤʦʜʝʣʠ ʜʝʬʝʢʪʘ ʫ ʢʨʳʩ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʦʢʘʟʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʢʣʝʪʦʢ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʚ 

ʤʝʩʪʦ ʜʝʬʝʢʪʘ ʠ ʣʫʯʰʝʝ ʟʘʞʠʚʣʝʥʠʝ ʜʘʥʥʦʡ ʟʦʥʳ ʩ ʥʘʣʠʯʠʝʤ ʛʨʘʥʫʣʷʮʠʦʥʥʦʡ 

ʪʢʘʥʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʦʡ ʢʦʩʪʠ [65]. 
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Cepera et al. (2012) ʥʘʙʣʶʜʘʣʠ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʝʨʝʜʠʥʥʦʛʦ 

ʥʝʙʥʦʛʦ ʰʚʘ ʠ ʫʩʢʦʨʝʥʥʫʶ ʨʝʛʝʥʝʨʘʮʠʶ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʦʪʚʝʪ ʥʘ ʜʝʡʩʪʚʠʝ 

ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ ʧʨʠ ʦʨʪʦʜʦʥʪʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʤ ʥʘ ʙʳʩʪʨʦʝ 

ʨʘʩʰʠʨʝʥʠʝ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ [60]. ʃʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʝʪ 

ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʯʝʣʶʩʪʝʡ ʧʦʩʣʝ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʤʦʞʝʪ 

ʫʩʢʦʨʠʪʴ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʣʫʥʢʘʭ [67; 73]. 

ɺ in vitro ʠʩʩʣʝʜʦʚʘʥʠʷʭ Huertas (2013) ʜʦʢʘʟʘʥʦ, ʯʪʦ ʜʠʦʜʥʳʝ ʣʘʟʝʨʳ 

ʥʠʟʢʦʡ ʤʦʱʥʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʩʪʝʦʛʝʥʥʳʝ ʢʣʝʪʢʠ ʠ 

ʫʩʢʦʨʷʶʪ ʧʨʦʮʝʩʩ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ [59; 101]. ʆʜʥʘʢʦ, ʚ ʜʨʫʛʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʦʙʦʨʦʪ ʩʦʦʙʱʘʣʦʩʴ ʦʙ ʦʪʩʨʦʯʝʥʥʦʤ ʟʘʞʠʚʣʝʥʠʠ ʧʝʨʝʣʦʤʦʚ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʵʬʬʝʢʪʦʚ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʦʙʣʫʯʝʥʠʷ [166]. Bloise et al.  

(2013) ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʦʜʥʳʡ ʣʘʟʝʨ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 659 ʥʤ ʥʘ ʢʣʝʪʢʘʭ, ʧʦʜʦʙʥʳʭ 

ʦʩʪʝʦʙʣʘʩʪʘʤ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʩʠʣʝʥʠʶ ʢʣʝʪʦʯʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ [88]. ʊʘʢʠʝ ʞʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, 

ʧʨʦʚʝʜʝʥʥʦʤ Stein et al. (2005) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʣʠʡ-ʥʝʦʥʦʚʦʛʦ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ 

ʚʦʣʥʳ 632 ʥʤ ʥʘ ʦʩʪʝʦʙʣʘʩʪʘʭ ʯʝʣʦʚʝʢʘ, ʛʜʝ ʪʘʢʞʝ ʦʪʤʝʯʘʣʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʵʬʬʝʢʪ ʚ ʧʨʦʣʠʬʝʨʘʮʠʠ ʢʣʝʪʦʢ ʠ ʩʦʟʨʝʚʘʥʠʶ ʦʩʪʝʦʙʣʘʩʪʦʚ [109]. 

ʆʜʥʘʢʦ, Bouvet-Gerbettaz ʠ Merigo (2009) ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʦʜʥʳʡ ʣʘʟʝʨ ʩ 

ʜʣʠʥʦʡ 808 ʥʤ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʢʦʩʪʥʳʭ ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʩʪʝʦʙʣʘʩʪʦʚ ʠ ʦʩʪʝʦʢʣʘʩʪʦʚ ʥʘ ʤʳʰʠʥʳʭ ʢʣʝʪʢʘʭ ʢʦʩʪʥʦʛʦ 

ʤʦʟʛʘ ʠ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʦʡ (ʙʝʟ 

ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ) ʠ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʘʤʠ (ʩ ʣʘʟʝʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ) [64]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ c ʦʜʥʦʢʨʘʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʠʦʜʥʦʛʦ ʣʘʟʝʨʘ 

ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 830 ʥʤ ʥʘ ʦʩʪʝʦʙʣʘʩʪʳ ʧʦʢʘʟʘʥʦ ʩʥʠʞʝʥʠʝ ʨʦʩʪʘ ʢʣʝʪʦʢ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʙʝʟ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ [24]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [46; 47; 69; 82; 102; 

103; 168] ʩʦʦʙʱʘʣʦʩʴ ʦ ʥʝʦʙʨʘʪʠʤʦʤ ʧʦʚʨʝʞʜʝʥʠʠ, ʚʦʩʧʘʣʝʥʠʠ ʠ ʜʦʣʛʦʤ 

ʟʘʞʠʚʣʝʥʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ.  

L. Friesen (1999) ʩʦʦʙʱʘʝʪ, ʯʪʦ ʢʦʩʪʥʳʝ ʜʝʬʝʢʪʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʣʘʟʝʨʦʤ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʬʝʢʪʘʤʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʙʦʨʦʤ, ʧʦʢʘʟʘʣʠ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦʝ 
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ʟʘʞʠʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

ʵʣʝʤʝʥʪʦʚ ʦʩʪʘʪʦʯʥʦʛʦ ʦʙʫʛʣʠʚʘʥʠʷ [102]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ McDavid ʠ Cobb (2001) 

ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʟʘʞʠʚʣʝʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʙʳʣʦ ʩʠʣʴʥʦ ʟʘʜʝʨʞʘʥʦ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ CO2 ʠ Nd: YAG-ʣʘʟʝʨʘʤʠ ʥʘ ʢʦʩʪʴ [103]. ɸ. Pourzarandian (2003) 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʢʨʦʟʘ, ʦʙʫʛʣʠʚʰʝʡʩʷ ʠ ʢʘʨʙʦʥʠʟʠʨʦʚʘʥʥʦʡ 

ʪʢʘʥʠ ʩ ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʤʠ ʣʝʡʢʦʮʠʪʘʤʠ ʙʳʣʠ ʦʩʥʦʚʥʳʤʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʚ ʦʙʨʘʟʮʘʭ ʧʦʩʣʝ ʣʝʯʝʥʠʷ CO2-ʣʘʟʝʨʦʤ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʪʦʣʴʢʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʟʦʥʘʭ ʠ ʦʪʩʫʪʩʪʚʦʚʘʣʦ ʢʦʩʪʝʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʦʩʪʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝʨʝʟ 14 ʜʥʝʡ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʉʆ2-ʣʘʟʝʨʦʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʨʙʠʝʚʦʛʦ ʣʘʟʝʨʘ [47]. ʄ. Buchelt (1994) ʦʪʤʝʯʘʣ, ʯʪʦ ʧʦʩʣʝ 

ʚʦʟʜʝʡʩʪʚʠʷ Ho: YAG-ʣʘʟʝʨʘ ʦʙʨʘʟʮʳ ʢʦʩʪʝʡ ʢʨʳʩ ʧʦʢʘʟʘʣʠ ʢʘʨʙʦʥʠʟʘʮʠʶ. 

ɼʝʬʝʢʪʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʦʙʨʘʙʦʪʘʥʥʳʝ Ho: YAG-ʣʘʟʝʨʦʤ, ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ 

ʧʣʦʪʥʦʡ ʬʠʙʨʦʟʥʦʡ ʪʢʘʥʠ, ʢʘʨʙʦʥʠʟʘʮʠʶ ʠ ʦʪʩʫʪʩʪʚʠʝ ʢʦʩʪʥʦʡ ʤʦʟʦʣʠ ʜʦ 

12 ʥʝʜʝʣʴ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ [69]. De Mello ʠ Pagnoncelli (2008) ʩʨʘʚʥʠʚʘʶʪ 

ʧʨʦʮʝʩʩʳ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʳʧʦʣʥʝʥʥʳʤ ʩ 

ʧʦʤʦʱʴʶ Er: YAG ʣʘʟʝʨʘ ʠ ʩ ʧʦʤʦʱʴʶ ʩʚʝʨʣʝʥʠʷ ʙʦʨʦʤ ʥʘ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ. 

ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʯʝʨʝʟ 21 ʜʝʥʴ ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʜʚʫʭ ʛʨʫʧʧ ʙʳʣʘ ʦʯʝʥʴ 

ʧʦʭʦʞʘ, ʭʦʪʷ ʠʟʤʝʥʝʥʥʳʡ ʩʣʦʡ ʚʩʝ ʝʱʝ ʤʦʞʥʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ 

Er: YAG-ʣʘʟʝʨʦʤ [46].  

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [14; 47; 57; 133; 135; 176] ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʩʪʥʘʷ 

ʪʢʘʥʴ ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʵʨʙʠʝʚʳʤ ʣʘʟʝʨʦʤ.  

ʀʟʣʫʯʝʥʠʝ ʵʨʙʠʝʚʦʛʦ ʣʘʟʝʨʘ ʯʨʝʟʚʳʯʘʡʥʦ ʵʬʬʝʢʪʠʚʥʦ ʧʦʛʣʦʱʘʝʪʩʷ 

ʪʢʘʥʷʤʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ Pourzarandian ʠ Watanabe (2003) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʚʦʟʜʝʡʩʪʚʠʝ Er: YAG-ʣʘʟʝʨʦʤ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʢʨʳʩ ʚʣʠʷʣʦ ʥʘ ʥʘʯʘʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ ʟʘʞʠʚʣʝʥʠʷ ʙʦʣʝʝ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ, ʯʝʤ ʚʦʟʜʝʡʩʪʚʠʝ CO2-ʣʘʟʝʨʦʤ 

[47]. Wang (2005) ʠʩʩʣʝʜʫʝʪ ʨʝʛʝʥʝʨʘʪʦʨʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʢʦʩʪʥʦʡ ʠ 

ʤʷʛʢʠʭ ʪʢʘʥʷʭ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʧʦʩʣʝ ʧʝʨʬʦʨʘʮʠʠ ʣʘʟʝʨʦʤ Er, Cr: 

YSGGlaser (ɚ=2,78 ʤʢʤ). ʏʝʣʶʩʪʠ ʥʦʚʦʟʝʣʘʥʜʩʢʠʭ ʙʝʣʳʭ ʢʨʦʣʠʢʦʚ ʙʳʣʠ 

ʦʙʣʫʯʝʥʳ Er, Cr: YSGG-ʣʘʟʝʨʦʤ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʦʪʚʝʨʩʪʠʷ ʜʠʘʤʝʪʨʦʤ 0,4 ʤʤ. 

ʇʘʨʘʤʝʪʨʳ ʦʙʣʫʯʝʥʠʷ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ: ʯʘʩʪʦʪʘ ʠʤʧʫʣʴʩʦʚ 20 ʠʤʧ/ʩ, 
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ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ 140-200 ʤʩ, ʤʦʱʥʦʩʪʴ 2 ɺʪ, ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ 10 ʩ, 

ʵʥʝʨʛʠʷ 80 ɼʞ/ʩʤ2. ʇʦʩʣʝ ʚʳʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

56 ʜʥʝʡ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʦ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʕʬʬʝʢʪʠʚʥʳʡ ʛʝʤʦʩʪʘʟ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʧʦʩʣʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ Er, Cr: YSGG-ʣʘʟʝʨʘ ʚʦ ʚʨʝʤʷ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʳ. 

ʅʘʙʣʶʜʘʣʘʩʴ ʤʠʥʠʤʘʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʟʘʞʠʚʣʝʥʠʷ. ʏʝʨʝʟ 56 ʜʥʝʡ 

ʚʩʝ ʜʝʬʝʢʪʳ ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʚʦʩʧʦʣʥʝʥʳ ʥʦʚʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ [176].  

ʇʨʦʪʦʢʦʣ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ Er, Cr: YSGG ʣʘʟʝʨʦʤ ʦʧʠʩʘʥ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ D. Perio (2013), ʚ ʢʦʪʦʨʦʤ ʩʦʦʙʱʘʝʪʩʷ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʛʣʫʙʠʥʳ 

ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʢʘʨʤʘʥʘ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Er, Cr: 

YSGG ʣʘʟʝʨʥʦʡ ʤʠʥʠ ʠʥʚʘʟʠʚʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʳ ʚ ʨʘʤʢʘʭ ʥʝʟʘʚʠʩʠʤʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ [133]. 

ʕʪʦʪ ʧʨʦʪʦʢʦʣ ʙʳʣ ʘʥʘʣʦʛʠʯʝʥ ʦʧʠʩʘʥʥʦʤʫ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ B. Dyer (2012) [57]. 

Kesler et al. (2011) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʠʟʣʫʯʝʥʠʝ ʵʨʙʠʝʚʦʛʦ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ 

ʚʦʣʥʳ 2940 ʥʤ ʥʘ ʜʝʬʝʢʪʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʫ ʢʨʳʩ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʪʠʤʫʣʠʨʫʝʪ 

ʩʝʢʨʝʮʠʶ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʤʝʭʘʥʠʟʤʘ, ʢʦʪʦʨʳʡ ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʵʨʙʠʝʚʦʛʦ ʣʘʟʝʨʘ ʠ ʫʣʫʯʰʘʝʪʩʷ ʟʘʞʠʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ [135]. 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʘʙʣʷʮʠʦʥʥʳʭ ʤʠʢʨʦʢʦʣʦʥʥ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

ʯʝʣʶʩʪʝʡ ʩʚʠʥʴʠ ʯʝʨʝʟ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʜʝʩʥʳ ʩ ʧʦʤʦʱʴʶ ʵʨʙʠʝʚʦʛʦ ʣʘʟʝʨʘ ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ 2940 ʥʤ ex vivo ʚʧʝʨʚʳʝ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚ ʩʪʘʪʴʝ 

Karabut (2013) [104]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʣʘʟʝʨʥʳʝ ʤʠʢʨʦʢʦʣʦʥʥʳ ʚ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠʤʝʶʪ ʜʠʘʤʝʪʨ 50-250 ʤʢʤ ʠ ʛʣʫʙʠʥʫ 1 ʤʤ, ʘ ʰʠʨʠʥʘ ʧʦʚʨʝʞʜʝʥʠʷ 

ʚʦʢʨʫʛ ʤʠʢʨʦʢʦʣʦʥʥ ʥʝ ʧʨʝʚʳʰʘʶʪ 50 ʤʢʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʞʠʜʘʪʴ ʫʩʧʝʰʥʫʶ 

ʨʝʛʝʥʝʨʘʮʠʶ ʢʦʩʪʠ ʧʦʩʣʝ ʣʘʟʝʨʥʦʡ ʧʨʦʮʝʜʫʨʳ. 

ɺ 2004 ʛ. Manstein et al. ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ ʥʦʚʫʶ ʤʝʪʦʜʠʢʫ 

ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ [113]. ɽʝ ʦʩʥʦʚʥʘʷ ʩʫʪʴ ʣʝʞʠʪ ʚ 

ʩʦʟʜʘʥʠʠ ʥʝ ʩʚʷʟʘʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʢʦʣʦʥʥ ʪʝʨʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʪʢʘʥʠ 

ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦ ʜʠʘʤʝʪʨʫ, ʢʦʪʦʨʳʝ ʦʢʨʫʞʝʥʳ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ 
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ʪʢʘʥʴʶ. ɿʘ ʩʯʝʪ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʙʳʩʪʨʘʷ 

ʵʧʠʪʝʣʠʟʘʮʠʷ ʧʦʚʨʝʞʜʝʥʥʦʡ ʪʢʘʥʠ. ʕʪʦ ʩʠʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʟʘʞʠʚʣʝʥʠʷ ʜʣʷ ʧʘʮʠʝʥʪʦʚ [177]. 

ʇʝʨʚʳʤ ʧʦʜʦʙʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʚʳʧʦʣʥʷʶʱʝʤ ʬʨʘʢʮʠʦʥʥʫʶ ʣʘʟʝʨʥʫʶ 

ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʶ, ʙʳʣ ʣʘʟʝʨ Fraxel 750 (Reliant Technologies), ʢʦʪʦʨʳʡ ʷʚʣʷʣʩʷ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʵʨʙʠʝʚʦʛʦ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ ʩ ʚʦʣʦʢʦʥʥʳʤ 

ʵʣʝʤʝʥʪʦʤ [26].  

ʄʝʭʘʥʠʟʤ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʥʘʥʝʩʝʥʠʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʫʯʢʦʚ ʪʦʯʝʯʥʦʛʦ, ʩʠʣʴʥʦ ʩʬʦʢʫʩʠʨʦʚʘʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʪʦʥʢʠʝ, ʥʝ ʩʦʝʜʠʥʝʥʥʳʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʢʦʣʦʥʥʳ 

ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʪʢʘʥʠ [169]. ʅʝ ʩʤʦʪʨʷ ʥʘ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʵʬʬʝʢʪʦʚ ʜʘʥʥʦʡ 

ʤʝʪʦʜʠʢʠ, ʝʝ ʪʦʯʥʳʡ ʤʝʭʘʥʠʟʤ ʟʘʞʠʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʪʢʘʥʷʤ ʧʦʣʥʦʩʪʴʶ 

ʚʦʩʩʪʘʥʦʚʠʪʴʩʷ ʙʝʟ ʧʨʦʮʝʩʩʘ ʨʫʙʮʝʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʥʝ ʠʟʫʯʝʥ 

ʜʦ ʢʦʥʮʘ [85]. 

Helbig et al. (2011) ʧʦʢʘʟʘʣʠ, ʧʨʠ ʣʘʟʝʨʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʵʧʠʜʝʨʤʠʩ ʠ 

ʜʝʨʤʫ, ʧʨʠ ʫʩʣʦʚʠʠ ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʥʘʛʨʝʚ ʪʢʘʥʝʡ, ʧʨʦʠʩʭʦʜʠʪ 

ʩʪʠʤʫʣʷʮʠʷ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʞʠ ʠ ʘʢʪʠʚʘʮʠʷ ʢʦʣʣʘʛʝʥʘ [81]. ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʦʤʦʣʦʞʝʥʠʷ ʢʦʞʝ ʟʘ ʩʯʝʪ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʥʝʦʢʦʣʣʘʛʝʥʝʟ, ʢʦʪʦʨʳʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʫʧʣʦʪʥʝʥʠʝ ʢʦʞʠ.  

ʄʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʦʠʩʭʦʜʷʱʠʡ ʚ ʢʦʞʝ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʥʘ ʪʢʘʥʴ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ ʙʝʣʢʦʚ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ. ʇʦ ʤʥʝʥʠʶ Ravanti et al. 

(2000) ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʛʫʣʷʮʠʠ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ ɓ, ʤʘʪʨʠʯʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ, 

ʛʠʘʣʫʨʦʥʘʪʩʠʥʪʝʪʘʟʳ, ʛʠʘʣʫʨʦʥʠʜʘʟʳ ʠ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʘ [32; 80; 143]. 

Atalay et al. (2009) ʦʧʠʩʳʚʘʶʪ ʙʝʣʢʠ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ, ʢʘʢ ʩʪʨʝʩʩʦʚʳʝ 

ʤʦʣʝʢʫʣʳ, ʘʢʪʠʚʘʮʠʷ ʢʦʪʦʨʳʭ ʠʜʝʪ ʚʦ ʚʩʝʭ ʢʣʝʪʢʘʭ ʠ ʪʢʘʥʷʭ ʧʨʠ ʚʩʝʭ ʚʠʜʘʭ 

ʬʠʟʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʨʤʠʯʝʩʢʦʤ. ʆʥʠ ʚʣʠʷʶʪ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ 

ʢʣʝʪʦʢ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʥʘʢʦʧʣʝʥʥʳʤʠ ʧʦʚʨʝʞʜʝʥʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʘ ʪʘʢʞʝ 

ʫʯʘʩʪʚʫʶʪ ʚ ʩʠʥʪʝʟʝ ʥʦʚʳʭ ʙʝʣʢʦʚ ʜʣʷ ʚʦʟʤʝʱʝʥʠʷ ʧʦʚʨʝʞʜʝʥʥʳʭ. ʊʘʢʠʤ 



36 

 

ʦʙʨʘʟʦʤ, ʙʝʣʢʠ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ ʫʯʘʩʪʚʫʶʪ ʚ ʙʘʟʦʚʳʭ ʧʨʦʮʝʩʩʘʭ ʨʝʛʝʥʝʨʘʮʠʠ ʠ 

ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ [34]. Laubach et al. (2006) ʜʦʢʘʟʘʣʠ, ʯʪʦ ʣʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ʚʣʠʷʝʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʙʝʣʢʘ HSP70 ʚ ʵʧʠʜʝʨʤʠʩʝ ʚʦʢʨʫʛ ʢʦʣʦʥʥ ʪʝʨʤʠʯʝʩʢʦʛʦ 

ʧʦʚʨʝʞʜʝʥʠʷ ʫʞʝ ʯʝʨʝʟ 2 ʯʘʩʘ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʢʦʩʚʝʥʥʦ ʚ ʩʪʨʫʢʪʫʨʘʭ 

ʜʝʨʤʳ, ʚ ʟʦʥʘʭ ʧʨʦʭʦʞʜʝʥʠʷ ʢʘʧʠʣʣʷʨʦʚ, ʚʦʣʦʩʷʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʠ ʩʘʣʴʥʳʭ ʞʝʣʝʟ 

[105].  

Kurkinen et al. (1980) ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʟʘʞʠʚʣʝʥʠʠ ʨʘʥʳ ʚ 

ʦʩʥʦʚʥʦʤ ʧʨʝʚʘʣʠʨʫʝʪ ʢʦʣʣʘʛʝʥ III ʪʠʧʘ [99]. ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʨʝʚʘʥʠʷ ʪʢʘʥʠ 

ʥʘʯʠʥʘʝʪ ʧʨʝʦʙʣʘʜʘʪʴ ʢʦʣʣʘʛʝʥ I ʪʠʧʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʣʘʛʝʥʘ III ʪʠʧʘ ʥʘʯʠʥʘʝʪ 

ʧʣʘʚʥʦ ʩʥʠʞʘʪʴʩʷ. ʊʘʢʞʝ ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʘ ʩʯʝʪ 

ʵʢʩʧʨʝʩʩʠʠ ʜʨʫʛʠʭ ʙʝʣʢʦʚ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʩʠʥʪʝʟ ʠ ʪʨʘʥʩʧʦʨʪ 

ʧʨʦʢʦʣʣʘʛʝʥʘ I, ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʢʦʣʣʘʛʝʥʘ I ʠ III ʪʠʧʦʚ ʫʞʝ 

ʯʝʨʝʟ ʥʝʜʝʣʶ ʧʦʩʣʝ ʬʨʘʢʮʠʦʥʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ʠ ʫʨʦʚʝʥʴ 

ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʤ ʟʥʘʯʝʥʠʠ ʜʦ 3 ʤʝʩʷʮʝʚ [81; 108]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

Helbig et al. (2011) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ 

ʟʘʧʦʣʥʝʥʠʝ ʧʦʚʨʝʞʜʝʥʥʳʭ ʣʘʟʝʨʦʤ ʟʦʥ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʳʤ ʢʦʣʣʘʛʝʥʦʤ III [81].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ Arany et al. (2007) ʜʦʢʘʟʘʥʘ ʠʥʜʫʢʮʠʷ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ TGF-ɓ 

ʧʨʠ ʨʘʟʥʳʭ ʚʠʜʘʭ ʬʨʘʢʮʠʦʥʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʝʨʚʳʝ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ 

ʦʙʣʫʯʝʥʠʷ [32]. ɼʘʥʥʳʝ ʬʘʢʪʦʨʳ ʨʦʩʪʘ ʚʳʧʦʣʥʷʶʪ ʢʨʘʡʥʝ ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ, 

ʥʘʧʨʠʤʝʨ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʠʥʪʝʟʫ ʬʠʙʨʦʥʝʢʪʠʥʘ ʠ ʢʦʣʣʘʛʝʥʘ ʚ ʤʘʪʨʠʢʩʝ, 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ, ʘʥʛʠʦʛʝʥʝʟʫ ʠ ʨʝʘʢʮʠʠ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ [98]. 

ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʢʦʞʠ ʧʦʩʣʝ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ 

ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʘʩʝʧʪʠʯʝʩʢʠʡ ʪʢʘʥʝʡ ʩʨʘʟʫ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. 

Tierney et al. (2009) ʦʪʤʝʯʘʶʪ ʙʳʩʪʨʫʶ ʨʝʛʝʥʝʨʘʮʠʶ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʟʘ ʩʯʝʪ 

ʪʨʘʥʩʧʦʨʪʘ ʢʝʨʘʪʠʥʦʮʠʪʦʚ ʠ ʧʝʨʝʤʝʱʝʥʠʶ ʧʦʚʨʝʞʜʝʥʥʳʭ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʥʘ ʧʝʨʠʬʝʨʠʶ ʟʦʥʳ ʣʘʟʝʨʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ. ʊʘʢʞʝ ʧʦʯʪʠ ʩʨʘʟʫ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʚ ʟʦʥʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʦʥʥʳʭ ʢʦʣʦʥʥ ʥʘʙʣʶʜʘʶʪʩʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʝʪʦʢ ʙʘʟʘʣʴʥʦʛʦ ʩʣʦʷ, ʚ ʩʚʷʟʠ ʩ ʠʭ ʧʝʨʝʭʦʜʦʤ ʚ 

ʤʠʛʨʠʨʫʶʱʠʝ ʢʣʝʪʢʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʝʨʝʤʝʱʘʪʴʩʷ ʢ ʟʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʙʳʩʪʨʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʝʛʝʥʝʨʘʮʠʶ [113; 169]. 
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ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʭʦʨʦʰʦ ʠʟʫʯʝʥʘ ʚ ʨʘʤʢʘʭ ʜʝʨʤʘʪʦʣʦʛʠʠ, ʦʜʥʘʢʦ ʚ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʤʘʣʦ ʦʩʚʝʱʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʪʘʢʠʭ ʞʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʩʦ ʩʪʦʨʦʥʳ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʦʣʦʩʪʠ ʨʪʘ. ɺ ʮʝʣʦʤ 

ʧʨʠʤʝʥʝʥʠʝ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʳʭ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ ʜʦ ʩʠʭ ʧʦʨ ʠʤʝʝʪ ʦʯʝʥʴ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ɽʱʝ ʚ 2009 ʛʦʜʫ AboElsaad ʠ Soory ʦʪʤʝʪʠʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʜʠʦʜʥʦʛʦ 

ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 830 ʥʤ ʥʘ ʤʷʛʢʠʝ ʪʢʘʥʠ ʧʦʣʦʩʪʠ ʨʪʘ ʦʢʘʟʳʚʘʝʪ ʯʝʨʝʟ 

3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʪʝʨʘʧʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʫʶ ʨʘʟʥʠʮʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʙʝʟ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [61]. ʆʜʥʘʢʦ ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ 

ʧʦʩʣʝ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʠʮʳ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʫʞʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ Abolfazli ʠ Sadighi (2012) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʦʛʦ ʞʝ ʪʠʧʘ ʣʘʟʝʨʘ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʝʨʘʧʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʛʣʫʙʠʥʫ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʟʫʙʦʚ, ʦʜʥʘʢʦ ʥʝ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʫʨʦʚʝʥʴ ʜʝʩʥʝʚʦʛʦ ʢʨʘʷ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʛʨʝʙʥʷ [22]. 

ɼʠʦʜʥʳʝ ʣʘʟʝʨʳ ʪʘʢʞʝ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʟʘʞʠʚʣʝʥʠʝ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʥʘ ʤʷʛʢʠʭ ʪʢʘʥʷʭ ʧʦʣʦʩʪʠ ʨʪʘ. ɺ 2009 ʛ. 

Almeida et al. ʠʟʫʯʠʣʠ ʚʦʟʜʝʡʩʪʚʠʝ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ 660 ʠ 780 ʥʤ 

ʥʘ ʨʝʛʝʥʝʨʘʮʠʶ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʝʩʘʜʢʠ ʩʚʦʙʦʜʥʳʭ ʜʝʩʥʝʚʳʭ 

ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ [172]. ʈʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ, ʯʪʦ 

ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʘʷ ʣʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ ʥʝ ʫʣʫʯʰʠʣʘ ʨʝʛʝʥʝʨʘʮʠʶ ʩʚʦʙʦʜʥʳʭ 

ʜʝʩʥʝʚʳʭ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʠ ʥʝ ʚʣʠʷʣʦ ʥʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʫʶ ʙʦʣʝʟʥʝʥʥʦʩʪʴ 

ʧʘʮʠʝʥʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ Vieira ʠ Lopes (2010) ʠʤʝʣʦ ʠʥʦʡ 

ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 650 ʥʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʦʙʲʝʤʦʤ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ [45]. 

ʆʙʥʘʨʫʞʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʙʦʣʝʟʥʝʥʥʦʩʪʠ ʫ 

ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʘ ʣʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ ʚ ʧʝʨʚʳʝ ʜʥʠ ʧʦʩʣʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ɸ ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ 

ʫʣʫʯʰʝʥʠʝ ʨʝʛʝʥʝʨʘʮʠʠ ʜʝʩʥʳ ʫ 80% ʧʘʮʠʝʥʪʦʚ ʩ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʝʡ ʯʝʨʝʟ 

14 ʜʥʝʡ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ Moslemi ʠ Heidari (2014) ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ 

ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 660 ʥʤ ʥʘ ʵʧʠʪʝʣʠʟʘʮʠʠ ʠ ʟʘʞʠʚʣʝʥʠʷ ʜʦʥʦʨʩʢʦʡ ʟʦʥʳ ʧʦʩʣʝ 

ʟʘʙʦʨʘ ʪʨʘʥʩʧʣʘʥʪʘʪʘ [74]. ɺ ʛʨʫʧʧʝ ʩ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʦʙʥʘʨʫʞʝʥ ʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ ʟʘʞʠʚʣʝʥʠʝ ʠ ʵʧʠʪʝʣʠʟʘʮʠʶ ʜʦʥʦʨʩʢʦʡ 

ʟʦʥʳ ʯʝʨʝʟ 14 ʜʥʝʡ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʙʝʟ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ. 

ʉʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ 2017 ʛʦʜʫ Ustaoglu ʠ Ercan ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʜʠʦʜʥʦʛʦ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 940 ʥʤ [171]. ʇʦʣʥʘʷ ʵʧʠʪʝʣʠʟʘʮʠʷ 

ʜʦʥʦʨʩʢʦʡ ʟʦʥʳ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ 14 ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʙʦʨʘ ʪʢʘʥʝʡ ʙʦʣʴʰʝ ʚ ʛʨʫʧʧʝ ʩ 

ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʦʡ, ʘ ʪʘʢʞʝ ʚ ʮʝʣʦʤ ʫʣʫʯʰʘʝʪʩʷ ʨʝʛʝʥʝʨʘʮʠʷ ʠ ʪʦʣʱʠʥʘ ʪʢʘʥʝʡ 

ʚ ʧʘʣʘʪʠʥʘʣʴʥʦʡ ʟʦʥʝ. 

 

1.5 ʃʘʟʝʨʥʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ 

 

ʉʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ, ʘ ʠʤʝʥʥʦ ʠʭ ʤʘʢʨʦ ʠ 

ʤʠʢʨʦʜʠʟʘʡʥ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʧʨʦʮʝʩʩ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ [25; 127].  

Puleo ʠ Nanci (1999) ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʜʠʟʘʡʥ ʠʤʧʣʘʥʪʘʪʘ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ [136]. 

ɹʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʤʝʪʦʜʘ ʦʙʨʘʙʦʪʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ, ʪʘʢ ʢʘʢ 

ʧʨʦʠʩʭʦʜʠʪ ʚʣʠʷʥʠʝ ʠ ʥʘ ʩʢʦʨʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʢʣʝʪʦʢ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʠʤʧʣʘʥʪʘʪʘ [58; 140].  

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʪʠʪʘʥʦʚʳʝ ʩʧʣʘʚʳ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ ʧʨʦʯʥʦʩʪʥʳʤ ʠ 

ʢʦʨʨʦʟʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʘ ʪʘʢʞʝ ʛʠʧʦʘʣʝʨʛʝʥʥʦʩʪʠ ʩʘʤʦʛʦ ʪʠʪʘʥʘ [43]. 

ɹʦʣʝʝ ʪʦʛʦ, ʪʠʪʘʥ ʷʚʣʷʝʪʩʷ ʪʘʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʦʙʨʘʟʦʚʳʚʘʪʴ 
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ʫʩʪʦʡʯʠʚʫʶ ʧʣʦʪʥʫʶ ʦʢʩʠʜʥʫʶ ʧʣʝʥʢʫ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ ʩ ʦʨʛʘʥʠʟʤʦʤ [37]. 

Cooper (2000) ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʜʝʥʪʘʣʴʥʳʭ 

ʠʤʧʣʘʥʪʘʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ: çʛʣʘʜʢʠʝè, ʪ.ʝ. ʥʝ 

ʦʙʨʘʙʦʪʘʥʥʳʝ ʠ çʰʝʨʦʭʦʚʘʪʳʝè, ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ 

ʬʨʝʟʝʨʦʚʘʥʠʷ, ʧʝʩʢʦʩʪʨʫʡʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʢʠʩʣʦʪʥʦʛʦ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ 

[49]. ʆʙʳʯʥʦ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʛʣʘʜʢʦʡ ʠ ʰʝʨʦʭʦʚʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ ʟʘ ʩʯʝʪ ʚʘʞʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʛʣʫʙʠʥʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ [49]. ɺʦ ʤʥʦʛʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʜʥʦʟʥʘʯʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠʤʧʣʘʥʪʘʪʳ, ʪ.ʝ. 

ʰʝʨʦʭʦʚʘʪʳʝ, ʣʫʯʰʝ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʧʦ ʧʨʠʯʠʥʝ ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʮʝʧʣʝʥʠʷ, ʯʝʤ ʧʦʣʠʨʦʚʘʥʥʳʝ ʠʤʧʣʘʥʪʘʪʳ ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ [62; 77; 78]. 

ʊʘʢʞʝ ʚ ʥʘʫʯʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʧʦʢʘ ʯʪʦ ʥʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʤʥʝʥʠʷ ʦ ʪʦʤ, 

ʢʘʢʦʡ ʚʠʜ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ 

ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ [27]. 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʥʘ ʢʣʝʪʢʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʙʦʣʴʰʝ ʚʣʠʷʝʪ ʤʠʢʨʦʜʠʟʘʡʥ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʝʤ ʩʪʝʧʝʥʴ ʝʝ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ [31]. Perrotti ʠ Palmieri (2013) ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʦʜʥʦʨʦʜʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʘʦʪʠʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, 

ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʧʠʢʠ ʠ ʚʧʘʜʠʥʳ [77]. ʕʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʠ 

ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʣʝʪʢʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʠʤʝʶʪ 

ʦʩʦʙʳʡ çʠʥʪʝʨʝʩè ʢ ʧʦʚʝʨʭʥʦʩʪʷʤ ʩ ʦʜʥʦʨʦʜʥʦʡ ʠ ʨʘʚʥʦʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʦʡ [62]. 

ʇʦʵʪʦʤʫ ʥʝʨʝʰʝʥʥʳʤ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʦʡ ʠʤʝʥʥʦ ʪʠʧ 

ʤʠʢʨʦʨʝʣʴʝʬʘ (ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʠʣʠ ʭʘʦʪʠʯʥʳʡ) ʙʫʜʝʪ ʥʘʠʙʦʣʝʝ ʙʠʦʩʦʚʤʝʩʪʠʤʳʤ 

ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʢʣʝʪʦʢ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠʤʧʣʘʥʪʘʪʦʚ ʷʚʣʷʝʪʩʷ ʧʝʩʢʦʩʪʨʫʡʥʘʷ ʦʙʨʘʙʦʪʢʘ [144]. ʉʫʪʴ 

ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʭʘʦʪʠʯʥʦʛʦ ʤʠʢʨʦʨʝʣʴʝʬʘ ʧʫʪʝʤ 

ʧʦʧʘʜʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʤʧʣʘʥʪʘʪʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʧʦʜ ʜʘʚʣʝʥʠʝʤ. 
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ɼʣʷ ʵʪʦʛʦ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʧʦʨʦʰʢʠ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ, ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʠ 

ʧʨʦʯʠʝ. ʇʦʩʣʝ ʧʝʩʢʦʩʪʨʫʡʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʦʩʥʦʚʥʦʤ ʩʣʝʜʫʝʪ ʵʪʘʧ ʢʠʩʣʦʪʥʦʛʦ 

ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ʫʜʘʣʝʥʠʷ ʦʩʪʘʪʢʦʚ ʧʦʨʦʰʢʘ [163]. 

ʇʦʵʪʦʤʫ ʜʘʥʥʳʡ ʤʝʪʦʜ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠʣʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝ ʠʩʢʣʶʯʘʶʪ 

ʦʩʪʘʪʦʯʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ, ʘ ʪʘʢʞʝ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʥʝ ʟʘʛʨʷʟʥʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘ ʦʜʠʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʧ. 

ʅʝʜʘʚʥʦ ʰʚʝʡʮʘʨʩʢʘʷ ʢʦʤʧʘʥʠʷ Nobel Biocare ʧʨʝʜʩʪʘʚʠʣʘ ʥʦʚʳʡ ʜʠʟʘʡʥ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ Ti Ultra, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʮʠʬʨʳ 

ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʧʫʣʷʨʥʦʡ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʧʦʚʝʨʭʥʦʩʪʴʶ Ti Unite [21; 25; 72; 129; 146]. ʋʣʫʯʰʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʥ ʩ ʨʘʟʣʠʯʥʦʡ ʤʦʨʬʦʣʦʛʠʝʡ: 

ʰʝʡʢʘ ʠʤʧʣʘʥʪʘʪʘ ʩ ʥʘʥʦʧʦʨʠʩʪʳʤ ʛʣʘʜʢʠʤ ʦʢʩʠʜʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʘ ʧʝʨʝʭʦʜʥʘʷ 

ʟʦʥʘ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʦʪ ʚʝʨʰʠʥʳ ʠʤʧʣʘʥʪʘʪʘ ʢ ʢʦʥʯʠʢʫ ʧʦ ʩʪʝʧʝʥʠ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠ ʪʦʣʱʠʥʝ ʦʢʩʠʜʥʦʛʦ ʩʣʦʷ [91; 137; 142]. ʂʘʢ ʦʪʤʝʯʘʶʪ ʘʚʪʦʨʳ, 

ʦʢʩʠʜʥʳʡ ʩʣʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʰʝʡʢʠ ʠʤʧʣʘʥʪʘʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʙʘʢʪʝʨʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ ʠʤʧʣʘʥʪʘʪʫ ʚ ʧʝʨʠʦʜ ʝʛʦ ʟʘʞʠʚʣʝʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʚʝʣʠʯʠʥʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠ ʨʘʟʤʝʨʘ ʧʦʨ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʪʦʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʨʝʞʠʤʦʚ ʘʥʦʜʠʨʦʚʘʥʠʷ, ʧʦʜʙʦʨʘ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʪʦʢʘ ʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʘʩʪʚʦʨʘ ʵʣʝʢʪʨʦʣʠʪʘ. ʊʘʢʞʝ ʚʘʞʥʦ 

ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʯʘʩʪʦ ʚ ʧʨʦʮʝʩʩʝ ʘʥʦʜʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʣʴʥʳʝ 

ʢʠʩʣʦʪʳ, ʥʘʧʨʠʤʝʨ, ʩʝʨʥʘʷ, ʬʦʩʬʦʨʥʘʷ, ʘʟʦʪʥʘʷ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʩʪʘʚʘʪʴʩʷ ʚ ʩʪʨʫʢʪʫʨʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʘʞʝ ʧʦʩʣʝ ʩʪʝʨʠʣʠʟʘʮʠʠ ʠʤʧʣʘʥʪʘʪʘ, 

ʧʦʵʪʦʤʫ ʵʪʦ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʧʨʦʮʝʩʩʝ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ [161]. 

ɺ  ʠʩʩʣʝʜʦʚʘʥʠʠ Milleret ʠ Bauer (2019) ʟʘʤʝʯʝʥʦ, ʯʪʦ ʥʘ ʘʥʦʜʠʨʦʚʘʥʥʦʤ 

ʠʤʧʣʘʥʪʘʪʝ, ʚʳʧʫʱʝʥʥʳʤ ʢʦʤʧʘʥʠʝʡ Nobel Biocare, ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ 

ʬʦʩʬʦʨʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʣʴʥʦʡ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʝʡ ʢʠʩʣʦʪʳ ʚ 

ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʦʣʠʪʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ [137]. 

ʆʧʠʩʘʥʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʠʟʙʝʞʥʦ ʩʦʟʜʘʶʪ ʩʪʨʫʢʪʫʨʫ ʩ 

ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʠʩʫʥʢʦʤ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝʢʦʪʦʨʳʝ ʦʩʪʘʪʦʯʥʳʝ 
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ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʘʞʝ ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ ʩʪʝʨʠʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ 

ʤʝʪʦʜʳ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʵʪʘʧʥʳʤʠ [148; 154]. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚ ʜʦʣʞʥʦʡ ʤʝʨʝ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʚʩʝʩʪʦʨʦʥʥʠʡ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʜʝʥʪʘʣʴʥʳʤ 

ʠʤʧʣʘʥʪʘʪʦʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ. ɹʣʘʛʦʜʘʨʷ ʠʩʩʣʝʜʦʚʘʥʠʶ ʛʨʘʥʠʮʳ 

ʠʤʧʣʘʥʪʘʪ-ʢʦʩʪʥʘʷ ʪʢʘʥʴ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʥʦʚʳʭ ʚʘʨʠʘʥʪʦʚ ʤʠʢʨʦʜʠʟʘʡʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʦʚ. ʆʜʥʘʢʦ 

ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʠ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʧʝʮʠʬʠʢʫ.  

ʈʷʜʦʤ ʘʚʪʦʨʦʚ ʜʘʚʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʩʧʝʮʠʘʣʴʥʳʝ 

ʤʝʪʦʜʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʜʝʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ, ʪʘʢ ʢʘʢ ʦʙʨʘʟʝʮ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʦʜʥʦʚʨʝʤʝʥʥʦ çʥʝ ʞʠʚʦʡè ʪʠʪʘʥʦʚʳʡ 

ʢʦʤʧʦʥʝʥʪ ʠ çʞʠʚʫʶè ʦʢʨʫʞʘʶʱʫʶ ʝʛʦ ʢʦʩʪʥʫʶ ʪʢʘʥʴ [5; 13; 17]. ʉʪʘʥʜʘʨʪʥʳʝ 

ʤʝʪʦʜʳ ʧʦʜʛʦʪʦʚʢʠ ʜʝʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʟʘʣʠʚʢʠ ʝʝ ʚ ʧʦʣʠʚʘʢʩ 

ʥʝ ʧʦʟʚʦʣʷʪ ʚʳʧʦʣʥʠʪʴ ʪʦʥʢʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʚʦʝʤ 

ʩʦʩʪʘʚʝ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ. ɼʣʷ ʵʪʦʛʦ ʧʦʩʣʝ ʵʪʘʧʘ ʜʝʛʠʜʨʘʪʘʮʠʠ ʧʨʝʧʘʨʘʪ 

ʧʨʦʧʠʪʳʚʘʶʪ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʣʘʩʪʤʘʩʩʘʭ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʤʦʣʘʭ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʨʦʪʦʢʦʣʫ [119; 128]. ɼʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʝʧʘʨʘʪʦʚ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʪʦʥʢʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ ʦʪ 10 ʜʦ 40 ʤʢʤ [79]. 

ʇʦ ʜʘʥʥʳʤ ɸʤʝʨʠʢʘʥʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢʦʩʪʥʦʡ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʪʢʘʥʝʡ (The American Society for Bone and Mineral Research) ʜʣʷ 

ʦʮʝʥʢʠ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʷʜ 

ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ [130; 158]. ɺ ʦʩʥʦʚʥʦʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʳʪ 

ʧʨʦʬ. ɹʨʘʥʝʤʘʨʢʘ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ BIC-

ʠʥʜʝʢʩ (bone implant contact) ï ʢʦʥʪʘʢʪ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ ʩ 

ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ [83]. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʨʘʡʥʝ ʚʘʨʠʘʙʝʣʝʥ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʩʨʦʢʦʚ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʧʦ 

ʫʩʪʘʥʦʚʢʝ ʠʤʧʣʘʥʪʘʪʘ, ʚʠʜʘ ʥʘʛʨʫʟʢʠ ʥʘ ʠʤʧʣʘʥʪʘʪ. ɼʘʥʥʳʡ ʠʥʜʝʢʩ ʥʝ ʤʦʞʝʪ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʧʦ ʟʨʝʣʦʩʪʠ ʠ ʩʨʦʢʫ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʘʞʥʦ 
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ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ ʠʤʧʣʘʥʪʘʪ ʤʦʞʝʪ ʢʦʥʪʘʢʪʠʨʦʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʩ ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ, ʥʦ ʠ ʩ ʬʠʙʨʦʟʥʦʡ ʪʢʘʥʴʶ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠ 

ʛʨʘʥʫʣʷʮʠʦʥʥʳʤʠ ʪʢʘʥʷʤʠ. ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʤʧʣʘʥʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʠʟʫʯʘʪʴ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʥʠʤʘʝʤʘʷ ʦʩʪʝʦʠʜʦʤ, ʠ 

ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʥʠʤʘʝʤʘʷ ʢʣʝʪʢʘʤʠ ʦʩʪʝʦʙʣʘʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ. ʊʘʢʞʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʠʥʳʭ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʤʧʣʘʥʪʘʪʘ [83]. 

ʃʘʟʝʨʥʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʠʪʴ 

ʦʜʥʦʨʦʜʥʫʶ ʠ ʥʝ ʟʘʛʨʷʟʥʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚʩʝʛʦ ʟʘ ʦʜʠʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʧ 

[71]. ʉʫʪʴ ʜʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʟʘ ʩʯʝʪ ʬʦʢʫʩʠʨʦʚʢʠ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ ʜʣʷ ʧʣʘʚʣʝʥʠʷ, ʥʘʛʨʝʚʘ ʠ 

ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʪʠʪʘʥʘ. ʃʘʟʝʨʥʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʛʣʫʙʠʥʳ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʧʦʨʠʩʪʦʩʪʠ ʧʦ ʬʦʨʤʝ, 

ʜʠʘʤʝʪʨʫ ʠ ʛʣʫʙʠʥʝ.  

ʆʙʨʘʙʦʪʢʘ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʝ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʚʦ ʚʨʝʤʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ 

ʥʝ ʪʨʝʙʫʶʪʩʷ ʢʠʩʣʦʪʳ ʠʣʠ ʧʦʨʦʰʦʢ ʜʣʷ ʧʝʩʢʦʩʪʨʫʡʥʦʡ ʦʙʨʘʙʦʪʢʠ [162]. 

ʆʩʪʘʪʦʯʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ 

ʧʦʩʣʝ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʠʩʣʦʪ ʠʣʠ ʤʝʪʘʣʣʦʚ, ʤʦʛʫʪ 

ʚʣʠʷʪʴ ʥʘ ʫʩʧʝʭ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ [150]. 

ʊʘʢʞʝ ʠʥʪʝʨʝʩʝʥ ʬʘʢʪ ʪʦʛʦ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʞʠʚʦʪʥʳʭ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʩʪʘ ʥʘ ʚʳʢʨʫʯʠʚʘʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʮʠʬʨʳ ʚ ʛʨʫʧʧʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʣʘʟʝʨʦʤ 

ʠʤʧʣʘʥʪʘʪʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʤʧʣʘʥʪʘʪʘʤʠ ʧʦʩʣʝ ʧʝʩʢʦʩʪʨʫʡʥʦʡ ʦʙʨʘʙʦʪʢʠ 

[29; 54]. 

ʆʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʢʦʤʧʘʥʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʠʣʘ ʨʳʥʢʫ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʣʘʟʝʨʦʤ, 
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ʩʪʘʣʘ CSM (ʖ. ʂʦʨʝʷ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʣʫʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ 

YAG ʣʘʟʝʨʘ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʤʠʢʨʦʜʠʟʘʡʥ ʚ ʚʠʜʝ çʢʘʥʘʚʦʢè ʠ 

çʣʫʥʦʢè, ʧʨʠ ʵʪʦʤ ʥʝ ʚʢʣʶʯʘʪʴ ʚ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʠʤʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʠ 

ʚʳʧʦʣʥʷʪʴ ʚʝʩʴ ʮʠʢʣ ʟʘ ʦʜʠʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʧ. ɼʘʥʥʳʝ ʠʤʧʣʘʥʪʘʪʳ 

ʧʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʠʝ ʮʠʬʨʳ ʧʘʨʘʤʝʪʨʦʚ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ ʠ ʜʦʣʛʦʩʨʦʯʥʫʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ [106]. ʊʘʢʞʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ Veiko (2018) 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʣʘʟʝʨʥʳʤ 

ʠʟʣʫʯʝʥʠʝʤ ʥʘ ʚʦʟʜʫʭʝ, ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ ʟʘ ʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ 

ʦʢʩʠʥʠʪʨʠʜʦʚ ʪʠʪʘʥʘ [173].  

ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʝʪʦʜʳ ʥʘ ʦʩʥʦʚʝ ʣʘʟʝʨʥʦʛʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʦʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʠʦʩʦʚʤʝʩʪʠʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ. ʅʝʦʩʧʦʨʠʤʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʘʨʝʥʠʷ 

ʩʘʤʦʛʦ ʪʠʪʘʥʘ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ, 

ʪʘʢʠʭ ʢʘʢ ʯʘʩʪʠʮʳ ʦʢʩʠʜʘ ʘʣʣʶʤʠʥʠʷ, ʠ ʩʠʣʴʥʳʭ ʢʠʩʣʦʪ, ʥʘʧʨʠʤʝʨ, ʭʣʦʨʥʦʡ ʠ 

ʩʝʨʥʦʡ ʢʠʩʣʦʪ, ʯʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʠʤʧʣʘʥʪʘʪʘ ʠʟ-ʟʘ ʦʩʪʘʪʦʯʥʳʭ 

ʟʘʛʨʷʟʥʝʥʠʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʣʘʟʝʨʥʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʦʪʢʨʳʚʘʝʪ ʙʦʣʴʰʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʤʦʨʬʦʣʦʛʠʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ 

ʟʘʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. 

ʊʘʢʞʝ ʥʝʨʝʰʝʥʥʳʤ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʦʡ ʠʤʝʥʥʦ ʪʠʧ 

ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʤʠʢʨʦʨʝʣʴʝʬʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʙʣʘʛʦʜʘʨʷ ʣʘʟʝʨʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ, ʙʫʜʝʪ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʢʣʝʪʦʢ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʠʧ ʨʝʣʴʝʬʘ ʚ ʚʠʜʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʢʘʥʘʚʦʢ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʤ ʨʝʣʴʝʬʦʤ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ 

ʧʝʩʢʦʩʪʨʫʡʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʢʘʥʘʚʢʘʤʠ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʝʜʝʥʠʝ ʢʣʝʪʦʢ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʩʮʝʧʣʷʶʪʩʷ ʠ 

ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʭʘʦʪʠʯʥʦ, ʘ ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʚʜʦʣʴ ʜʘʥʥʳʭ 

ʢʘʥʘʚʦʢ [126; 139; 182]. ɺʘʞʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʘʢʦʛʦ ʨʝʣʴʝʬʘ 

ʷʚʣʷʶʪʩʷ ʰʠʨʠʥʘ, ʛʣʫʙʠʥʘ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʢʘʥʘʚʦʢ [76]. ʆʪ ʩʦʦʪʥʦʰʝʥʠʷ ʵʪʠʭ 

ʚʝʣʠʯʠʥ ʟʘʚʠʩʠʪ ʤʦʞʝʪ ʣʠ ʜʘʥʥʳʡ ʤʠʢʨʦʜʠʟʘʡʥ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʘʟʳʚʘʪʴ 
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ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʝʜʝʥʠʝ ʢʣʝʪʦʢ. ɽʩʣʠ ʰʠʨʠʥʘ ʢʘʥʘʚʦʢ ʚ ʨʘʟʳ 

ʤʝʥʴʰʝ ʠʣʠ ʙʦʣʴʰʝ ʨʘʟʤʝʨʘ ʢʣʝʪʦʢ, ʘ ʛʣʫʙʠʥʘ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 5 ʤʢʤ, ʪʦ ʙʫʜʫʪ 

ʨʘʙʦʪʘʪʴ ʜʨʫʛʠʝ ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʦʛʜʘ ʧʦʚʝʜʝʥʠʝ ʢʣʝʪʦʢ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʩʪʨʫʢʪʫʨ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʪ ʠʭ 

ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʘʥʦʨʘʟʤʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʥʘ ʘʜʛʝʟʠʶ ʙʝʣʢʦʚ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ [97; 125], ʘ ʦʪ ʵʪʦʛʦ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʢʦʥʝʯʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʘʟʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʛʝʥʝʨʘʪʠʚʥʳʤ 

ʧʨʦʮʝʩʩʘʤ ʪʚʝʨʜʳʭ ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʦʣʦʩʪʠ ʨʪʘ, ʘ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʩʦʢʨʘʱʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʦʟʜʘʥʠʝ 

ʫʥʠʢʘʣʴʥʦʛʦ ʤʠʢʨʦʜʠʟʘʡʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 
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ɻʣʘʚʘ 2 

ʃɸɿɽʈʅɸʗ ɹʀʆʄʆɼʀʌʀʂɸʎʀʗ ʊɺɽʈɼʓʍ ʊʂɸʅɽʁ 

 

2.1 ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʨʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʦʪʚʝʪ ʥʘ 

ʣʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (ʧʦʣʫʯʝʥʦ ʨʘʟʨʝʰʝʥʠʝ ʵʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʌɻɹʆʋ ɺʆ 

çʇʉʇʙɻʄʋ ʠʤ. ʀ.ʇ. ʇʘʚʣʦʚʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʧʨʦʪʦʢʦʣ ˉ 05/19-ʥ ʦʪ 

28.01.2019). ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʥʘ ʙʘʟʝ ʚʠʚʘʨʠʷ ʌɻɹʆʋ ɺʆ 

çʇʉʇʙɻʄʋ ʠʤ. ʀ.ʇ. ʇʘʚʣʦʚʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʧʨʠ ʫʯʘʩʪʠʠ OOO HTO çʀʈʕ-

ʇʦʣʶʩè. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʢʨʦʣʠʢʠ ʩʘʤʮʳ ʧʦʨʦʜʳ çʉʦʚʝʪʩʢʘʷ 

ʐʠʥʰʠʣʣʘè, ʚʦʟʨʘʩʪʦʤ 1 ʛʦʜ, ʚʝʩʦʤ ʦʪ 2,5-3 ʢʛ. ɺʩʝʛʦ ʧʨʠʥʠʤʘʣʦ ʫʯʘʩʪʠʝ 

10 ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ.  

ʂʨʦʣʠʢʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ (ʧʦ 5 ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ) ʠ 

ʚʳʚʦʜʠʣʠʩʴ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʧʦ ʩʪʘʥʜʘʨʪʘʤ GLP) ʥʘ ʩʨʦʢʘʭ ʚ 21 ʠ 45 ʜʥʝʡ ʧʦʩʣʝ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ, 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

2.1.1 ɺʳʙʦʨ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (980 ʥʤ ʠ 1550 ʥʤ) 

 

ʃʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʧʦʣʥʷʣʦʩʴ 2 ʨʘʟʣʠʯʥʳʤʠ ʜʠʦʜʥʳʤʠ ʣʘʟʝʨʘʤʠ ʩ 

ʜʣʠʥʘʤʠ ʚʦʣʥ 980 ʥʤ ʠ 1550 ʥʤ. ɺ ʢʘʯʝʩʪʚʝ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ ʙʳʣ 

ʧʨʠʤʝʥʝʥ FonaLaser, Sirona Dental Systems, ɻʝʨʤʘʥʠʷ (ʨʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1 ï FonaLaser, Sirona Dental Systems, ɻʝʨʤʘʥʠʷ 

 

ʆʙʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʟʝʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ï ʜʣʠʥʘ ʚʦʣʥʳ ï 970Ñ15 ʥʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʧʠʢʦʚʳʭ 

ʠʤʧʫʣʴʩʦʚ ï 0,5-7 ɺʪ, ʯʘʩʪʦʪʘ ï 1-100 ɻʮ, ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ï 50% ʚ 

ʧʨʝʨʳʚʠʩʪʦʤ ʨʝʞʠʤʝ (ʨʘʟʣʠʯʥʳʡ ʚ ʧʠʢʦʚʦʤ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ) ʠ ʥʝʩʢʦʣʴʢʦ 

ʚʘʨʠʘʥʪʦʚ ʨʘʙʦʯʠʭ ʨʝʞʠʤʦʚ (ʥʝʧʨʝʨʳʚʥʳʡ, ʧʨʝʨʳʚʠʩʪʳʡ, ʧʠʢʦʚʳʡ ʠʤʧʫʣʴʩʥʳʡ). 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ 

ʣʘʟʝʨʘ ʙʳʣ ʚʳʙʨʘʥ ʨʝʞʠʤ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ï ʜʣʠʥʘ ʚʦʣʥʳ 980 ʥʤ, 

ʤʦʱʥʦʩʪʴʶ 5 ɺʪ, ʧʠʢʦʚʳʡ ʠʤʧʫʣʴʩʥʳʡ ʨʘʙʦʯʠʡ ʨʝʞʠʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ ʙʳʣ ʧʨʠʤʝʥʝʥ ʘʧʧʘʨʘʪ ʣʘʟʝʨʥʳʡ 

ʭʠʨʫʨʛʠʯʝʩʢʠʡ ʦʜʥʦʚʦʣʥʦʚʳʡ ʃʉʇ çʀʈʕ-ʇʦʣʶʩè, ʅʊʆ çʀʈʕ-ʇʦʣʶʩè, ʛ. 

ʌʨʷʟʠʥʦ, ʈʦʩʩʠʷ (ʨʠʩʫʥʦʢ 2) (ʈʝʛʠʩʪʨʘʮʠʦʥʥʦʝ ʫʜʦʩʪʦʚʝʨʝʥʠʝ ˉ ʈɿʅ 2013/850). 

 ʆʙʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʟʝʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ï ʜʣʠʥʘ ʚʦʣʥʳ ʦʩʥʦʚʥʦʛʦ ʨʘʙʦʯʝʛʦ ʠʟʣʫʯʝʥʠʷ ï 1,94Ñ0,04 ʤʢʤ, 

ʜʣʠʥʘ ʚʦʣʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʘʙʦʯʝʛʦ ʠʟʣʫʯʝʥʠʷ ï 1,55Ñ0,01 ʤʢʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ ʜʣʷ 1,94 ʤʢʤ ï 120 ɺʪ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʜʣʷ 1,55 ʤʢʤ ï 15 ɺʪ, 

ʜʣʠʥʘ ʚʦʣʥʳ ʧʠʣʦʪʥʦʛʦ ʣʘʟʝʨʘ ï 0,53 ʤʢʤ, ʥʝʩʢʦʣʴʢʦ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʦʩʥʦʚʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ (ʥʝʧʨʝʨʳʚʥʳʡ, ʠʤʧʫʣʴʩʥʦ-ʧʝʨʠʦʜʠʯʝʩʢʠʡ), ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ 
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ʧʦʚʪʦʨʝʥʠʷ ʠʤʧʫʣʴʩʦʚ ï ʥʝ ʤʝʥʝʝ 2200 ɻʮ, ʵʥʝʨʛʠʷ ʠʤʧʫʣʴʩʘ ï 0,03 ɼʞ, ʜʠʘʤʝʪʝʨ 

ʩʚʝʪʦʚʦʜʘ 200-1000 ʤʢʤ, ʚʦʟʜʫʰʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʘʧʧʘʨʘʪʘ, ʥʘʧʨʷʞʝʥʠʝ ʠ ʪʦʢ 

ʧʠʪʘʥʠʷ 220Ñ10 ɺ, ʯʘʩʪʦʪʘ ʩʝʪʠ 50-60 ɻʮ. 

 

1 ï ʨʫʯʢʠ ʨʝʛʫʣʠʨʦʚʢʠ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʨʘʙʦʯʠʭ ʠʟʣʫʯʝʥʠʡ;  

2 ï ʨʫʯʢʘ ʨʝʛʫʣʠʨʦʚʢʠ ʤʦʱʥʦʩʪʠ ʣʘʟʝʨʘ ʥʘʚʝʜʝʥʠʷ; 3 ï ʩʝʥʩʦʨʥʳʡ ʜʠʩʧʣʝʡ ʪʠʧʘ (ʪʘʯ-ʩʢʨʠʥ);  

4 ï ʟʘʤʦʢ ʚʳʢʣʶʯʘʪʝʣʴ; 5 ï ʢʥʦʧʢʘ ʘʚʘʨʠʡʥʦʛʦ ʚʳʢʣʶʯʝʥʠʷ ʘʧʧʘʨʘʪʘ. 

 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʘʧʧʘʨʘʪʘ ʣʘʟʝʨʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʦʜʥʦʚʦʣʥʦʚʦʛʦ ʃʉʇ çʀʈʕ-ʇʦʣʩʁè, ʅʊʆ çʀʈʕ-ʇʦʣʶʩè, ʛ. ʌʨʷʟʠʥʦ, ʈʦʩʩʠʷ 

 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʨʘʧʠʠ ʥʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ ʣʘʟʝʨʘ 

ʙʳʣ ʚʳʙʨʘʥ ʨʝʞʠʤ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ï ʜʣʠʥʘ ʚʦʣʥʳ 1550 ʥʤ, 

ʤʦʱʥʦʩʪʴ 25 ɺʪ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 60 ʜʦ 250 ʤʩ. ʄʦʱʥʦʩʪʴ 

ʦʩʥʦʚʥʦʛʦ ʨʝʞʠʤʘ ʣʘʟʝʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ɻʮ.  

ɸʧʧʘʨʘʪ ʚʳʧʦʣʥʝʥ ʥʘ ʙʘʟʝ ʣʘʟʝʨʥʦʛʦ ʤʦʜʫʣʷ, ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʥʝʧʨʝʨʳʚʥʦʝ, 

ʠʤʧʫʣʴʩʥʦʝ ʠʣʠ ʠʤʧʫʣʴʩʥʦ-ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʣʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ (ʨʠʩʫʥʦʢ 3).  

ʃʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ ʧʦʩʪʫʧʘʝʪ ʚ ʥʘʢʦʥʝʯʥʠʢ ʧʦ ʦʧʪʦʚʦʣʦʢʦʥʥʦʤʫ ʢʘʙʝʣʶ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʣʘʟʝʨʥʳʭ ʢʦʣʦʥʦʢ ʥʘʢʦʥʝʯʥʠʢ ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ 

ʪʢʘʥʠ ʠ ʥʘʞʘʪʠʝʤ ʧʝʜʘʣʠ ʧʦʜʘʝʪʩʷ ʠʟʣʫʯʝʥʠʝ (ʨʠʩʫʥʦʢ 4). 
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ʈʠʩʫʥʦʢ 3 ï ɻʦʪʦʚʳʡ ʢ ʧʨʠʤʝʥʝʥʠʶ ʘʧʧʘʨʘʪ ʣʘʟʝʨʥʳʡ ʭʠʨʫʨʛʠʯʝʩʢʠʡ 

ʦʜʥʦʚʦʣʥʦʚʦʡ ʩ ʨʘʙʦʯʠʤ ʥʘʢʦʥʝʯʥʠʢʦʤ ʃʉʇ çʀʈʕ-ʇʦʣʶʩè,  

ʅʊʆ çʀʈʕ-ʇʦʣʶʩè, ʛ. ʌʨʷʟʠʥʦ, ʈʦʩʩʠʷ 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʅʘʢʦʥʝʯʥʠʢ ʣʘʟʝʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʦ ʩʲʝʤʥʦʡ ʥʘʩʘʜʢʦʡ. ʅʘʩʘʜʢʠ  

ʥʘ ʣʘʟʝʨʥʳʡ ʥʘʢʦʥʝʯʥʠʢ ʤʥʦʛʦʨʘʟʦʚʳʝ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʶ 

 

ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʠʦʪʢʘʥʴ ʧʨʠ ʨʘʙʦʪʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʢʦʥʪʘʢʪʝ ʨʘʙʦʯʝʛʦ 

ʢʦʥʮʘ ʚʦʣʦʢʦʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʙʠʦʪʢʘʥʴʶ. 
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2.1.2 ʄʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

 

ʆʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʫʩʣʦʚʠʷʭ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠʥʚʘʟʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʌɻɹʆʋ 

ɺʆ çʇʉʇʙɻʄʋ ʠʤ. ʀ.ʇ. ʇʘʚʣʦʚʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 

ɼʦ ʧʨʦʚʝʜʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʙʳʣʘ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʘ ʘʥʘʪʦʤʠʷ 

ʯʝʨʝʧʘ ʢʨʦʣʠʢʦʚ ʫʯʘʩʪʥʠʢʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢʞʝ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʦʪʨʘʙʦʪʢʠ 

ʤʘʥʫʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʰʘʛʦʚ ʧʨʝʜʩʪʦʷʱʝʡ ʧʨʦʮʝʜʫʨʳ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʦʜʝʣʴ (ʛʦʣʦʚʘ ʬʝʨʤʝʨʩʢʦʛʦ ʢʨʦʣʠʢʘ). ɺʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʡʜʝʥʳ ʵʪʘʧʳ ʧʨʝʜʩʪʦʷʱʝʡ ʧʨʦʮʝʜʫʨʳ ʥʘ ʤʦʜʝʣʠ ʜʣʷ 

ʩʦʢʨʘʱʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʝʤʝʥʥʳʝ ʢʦʩʪʠ 

ʢʨʦʣʠʢʦʚ. ɼʘʥʥʘʷ ʟʦʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʭ ʠ ʠʟʫʯʝʥʥʳʭ 

ʦʙʣʘʩʪʝʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʇʨʝʜʰʝʩʪʚʫʶʱʠʝ ʧʠʣʦʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʘ ʟʦʥʘ ʙʳʩʪʨʦ 

ʧʦʜʜʘʝʪʩʷ ʟʘʞʠʚʣʝʥʠʶ ʠ ʥʝ ʧʨʠʯʠʥʷʝʪ ʩʠʣʴʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ ʞʠʚʦʪʥʳʤ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. 

ʊʝʤʝʥʥʳʝ ʢʦʩʪʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥʳ ʥʘ 

3 ʟʦʥʳ. ɺ ʧʝʨʚʦʡ ʟʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʯʝʨʝʟ ʥʘʜʢʦʩʪʥʠʮʫ ʥʘ ʢʦʩʪʥʫʶ 

ʪʢʘʥʴ, ʚʦ ʚʪʦʨʦʡ ʟʦʥʝ ï ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʧʦʩʣʝ ʦʪʩʣʦʝʥʠʷ ʥʘʜʢʦʩʪʥʠʮʳ, ʚ ʪʨʝʪʴʝʡ 

ʟʦʥʝ ï ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʜʝʬʝʢʪʳ ʰʘʨʦʚʠʜʥʳʤ ʙʦʨʦʤ, ʦʜʠʥ ʠʟ ʜʝʬʝʢʪʦʚ 

ʧʦʜʚʝʨʛʘʣʩʷ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʜʨʫʛʦʡ ʥʝʪ. 

ʉ ʣʝʚʦʡ ʩʪʦʨʦʥʳ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʣʘʟʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʠʦʜʥʳʤ ʣʘʟʝʨʦʤ ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ, ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ï ʜʠʦʜʥʳʤ ʣʘʟʝʨʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 

1550 ʥʤ; ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥʦʡ ʷʚʣʷʣʩʷ ʢʦʩʪʥʳʡ ʩʘʛʠʪʪʘʣʴʥʳʡ 

ʰʦʚ (ʨʠʩʫʥʦʢ 5).  
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ʈʠʩʫʥʦʢ 5 ï ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ɺʦ ʚʨʝʤʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦʜʨʦʙʥʳʡ 

ʬʦʪʦʧʨʦʪʦʢʦʣ (ʬʦʪʦʘʧʧʘʨʘʪ ʉanon 500d) ʠ ʠʟʤʝʨʝʥʠʷ ʧʦ ʩʭʝʤʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʢʦʨʨʝʢʪʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʟʦʥ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʵʪʘʧʦʚ. ɿʘʤʝʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʩʣʝʜʫʶʱʠʭ ʟʦʥʘʭ: 

1. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʩʝʨʝʜʠʥʥʦʛʦ ʰʚʘ ʜʦ ʟʦʥʳ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

2. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʜʝʬʝʢʪʘ ʜʦ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. 

3. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʜʝʬʝʢʪʘ ʜʦ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦ ʥʘʜʢʦʩʪʥʠʮʝ. 

4. ʐʠʨʠʥʘ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʳ ʞʠʚʦʪʥʳʭ ʩʥʘʯʘʣʘ 

ʧʦʜʛʦʪʘʚʣʠʚʘʣʠ ʢ ʧʨʝʤʝʜʠʢʘʮʠʠ (ʘʪʨʦʧʠʥ ʧ/ʢ ʟʘ 10-15 ʤʠʥʫʪ ʚ ʜʦʟʠʨʦʚʢʝ 

0,1 ʤʛ/ʢʛ), ʜʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʧʨʝʤʝʜʠʢʘʮʠʶ ʧʨʝʧʘʨʘʪʦʤ ʨʦʤʝʪʘʨ (çʂʩʠʣʘè) 

ʧʦʜʢʦʞʥʦ ʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʝ 4 ʤʛ/ʢʛ, ʢʝʪʘʤʠʥ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʝ             

10-15 ʤʛ/ʢʛ ʠ ʜʨʦʧʝʨʠʜʦʣ 0,25% ʨ-ʨ ʧʦʜʢʦʞʥʦ ʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʝ 

2,5 ʤʛ/ʢʛ. ʏʝʨʝʟ 10-15 ʤʠʥʫʪ ʚ ʫʰʥʫʶ ʚʝʥʫ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʚʥʫʪʨʠʚʝʥʥʳʡ ʢʘʪʝʪʝʨ 

ʨʘʟʤʝʨʦʤ 23 G ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʦʙʝʟʙʦʣʠʚʘʥʠʷ. ɼʘʣʝʝ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʨʘʟʚʝʜʝʥʠʝ ʚ 10 ʤʣ 0,9% ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʢʝʪʘʤʠʥʘ 50 ʤʛ, 

ʜʨʦʧʝʨʠʜʦʣʘ 2,5 ʤʛ ʠ ʢʩʠʣʘʟʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜʘ 20 ʤʛ. ʇʨʝʧʘʨʘʪʳ ʥʝʦʙʭʦʜʠʤʦ 

ʚʚʦʜʠʪʴ ʤʝʜʣʝʥʥʦ ʜʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʨʝʩʥʠʯʥʦʛʦ, ʨʦʛʦʚʠʯʥʦʛʦ ʠ ʧʝʜʘʣʴʥʦʛʦ 

ʨʝʬʣʝʢʩʦʚ. 
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ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʙʨʠʪʴʝ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ɼʘʣʝʝ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʦʣʷ (ʨ-ʨ ʦʢʪʝʥʠʩʝʧʪ), 

ʙʳʣʘ ʩʜʝʣʘʥʘ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʘʥʝʩʪʝʟʠʷ ʨʘʩʪʚʦʨʦʤ ʣʠʜʦʢʘʠʥʘ 2% 2 ʤʣ. 

ɺʦ ʚʨʝʤʷ ʦʩʥʦʚʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʳ ʚʩʝʤ ʞʠʚʦʪʥʳʤ ʧʨʦʠʟʚʦʜʠʣʩʷ 

ʩʘʛʠʪʪʘʣʴʥʳʡ ʨʘʟʨʝʟ ʥʘ ʯʝʨʝʧʝ ʜʣʠʥʦʡ 5 ʩʤ, ʙʳʣʘ ʨʘʟʚʝʜʝʥʘ ʢʦʞʘ ʠ ʧʦʜʢʦʞʥʦ-

ʞʠʨʦʚʘʷ ʢʣʝʪʯʘʪʢʘ (ʨʠʩʫʥʦʢ 6). 

 

 
 

ʈʠʩʫʥʦʢ 6 ï ʈʘʟʨʝʟ ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦ-ʞʠʨʦʚʦʡ ʢʣʝʪʯʘʪʢʠ ʜʣʠʥʦʡ 5 ʩʤ 

 

ɼʘʣʝʝ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʘʩʴ ʪʝʤʝʥʥʘʷ ʢʦʩʪʴ ʠ ʫʩʣʦʚʥʦ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʜʝʣʝʥʠʝ 

ʝʝ ʥʘ 3 ʟʦʥʳ. ɺ ʧʝʨʚʦʡ ʟʦʥʝ (ʙʣʠʞʝ ʢ ʣʦʙʥʦʡ ʢʦʩʪʠ) ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʥʘʜʢʦʩʪʥʠʮʘ 

ʩʦʭʨʘʥʷʣʘʩʴ ʠ ʥʝ ʦʪʩʣʘʠʚʘʣʘʩʴ. ɺʦ ʚʪʦʨʦʡ ʟʦʥʝ ʦʪʩʣʘʠʚʘʣʘʩʴ ʥʘʜʢʦʩʪʥʠʮʘ ʠ ʙʳʣʘ 

ʵʢʩʧʦʥʠʨʦʚʘʥʘ ʢʦʩʪʴ, ʚ ʪʨʝʪʴʝʡ ʟʦʥʝ ʥʘʜʢʦʩʪʥʠʮʘ ʪʘʢʞʝ ʦʪʩʣʘʠʚʘʣʘʩʴ ʠ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʝʙʦʣʴʰʠʝ ʜʝʬʝʢʪʳ (ʜʠʘʤʝʪʨʦʤ 3-5 ʤʤ ʠ ʛʣʫʙʠʥʦʡ 2 ʤʤ) 

ʰʘʨʦʚʠʜʥʳʤ ʙʦʨʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʷʤʦʛʦ ʥʘʢʦʥʝʯʥʠʢʘ ʩ ʚʦʜʷʥʳʤ 

ʦʭʣʘʞʜʝʥʠʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ 0,9% ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ. ɻʣʫʙʠʥʘ ʜʝʬʝʢʪʘ 

ʙʳʣʘ ʧʦʜʦʙʨʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʝ ʟʘʪʨʘʛʠʚʘʣʘʩʴ ʚʥʫʪʨʝʥʥʷʷ ʢʦʨʪʠʢʘʣʴʥʘʷ 

ʧʣʘʩʪʠʥʢʘ ʠ ʤʷʛʢʘʷ ʤʦʟʛʦʚʘʷ ʦʙʦʣʦʯʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʦʪ 

ʩʝʨʝʜʠʥʥʦʛʦ ʪʝʤʝʥʥʦʛʦ ʰʚʘ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʧʦ 2 ʜʝʬʝʢʪʘ: ʥʘ ʤʝʜʠʘʣʴʥʳʭ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʣʘʟʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʥʘ ʣʘʪʝʨʘʣʴʥʳʭ ʥʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʠʢʘʢʠʭ 

ʜʝʡʩʪʚʠʡ (ʨʠʩʫʥʦʢ 7). 
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ʈʠʩʫʥʦʢ 7 ï ʆʪʩʣʦʝʥʘ ʥʘʜʢʦʩʪʥʠʮʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʟʦʥʳ 1.  

ʉʬʦʨʤʠʨʦʚʘʥʳ ʜʝʬʝʢʪʳ ʪʨʝʧʘʥʦʤ ʜʠʘʤʝʪʨʦʤ 3-5 ʤʤ ʚ ʟʦʥʝ 3 

 

ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʣʘʟʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦ ʦʧʠʩʘʥʥʦʡ ʩʭʝʤʝ. ʅʘ ʣʝʚʦʡ 

ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʜʠʦʜʥʳʡ ʣʘʟʝʨ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ (ʨʠʩʫʥʦʢ 8).  

 

 
 

ʈʠʩʫʥʦʢ 8 ï ʆʙʨʘʙʦʪʢʘ ʣʝʚʦʡ ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʜʠʦʜʥʳʤ ʣʘʟʝʨʦʤ  

ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ 
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ʅʘ ʧʨʘʚʦʡ ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʜʠʦʜʥʳʡ ʣʘʟʝʨ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 

1550 ʥʤ. ʅʘʢʦʥʝʯʥʠʢ ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʩ ʢʦʩʪʥʦʡ 

ʪʢʘʥʴʶ (ʨʠʩʫʥʦʢ 9).  

 

 
 

ʈʠʩʫʥʦʢ 9 ï ʆʙʨʘʙʦʪʢʘ ʟʦʥʳ 3 ʥʘ ʧʨʘʚʦʡ ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʜʠʦʜʥʳʤ ʣʘʟʝʨʦʤ  

ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ 

 

ʇʨʦʠʟʚʝʜʝʥʘ ʣʘʟʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ ʟʦʥʫ 2, ʛʜʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʦʪʩʣʦʝʥʠʝ 

ʥʘʜʢʦʩʪʥʠʮʳ. ʂʦʣʠʯʝʩʪʚʦ ʣʘʟʝʨʥʳʭ ʢʦʣʦʥʥ (ʚʦʟʜʝʡʩʪʚʠʡ) ʚ ʢʘʞʜʦʡ ʟʦʥʝ ʙʳʣʦ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 15-20 ʰʪʫʢ (ʨʠʩʫʥʦʢ 10).  

ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦʩʣʦʡʥʦʝ ʥʘʣʦʞʝʥʠʝ ʰʚʦʚ ʥʘ ʪʢʘʥʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣ ʚʳʙʨʘʥ ʨʘʩʩʘʩʳʚʘʶʱʠʡʩʷ ʇɻɸ 5,0 (ʨʠʩʫʥʦʢ 11).  

ʇʦʩʣʝ ʦʧʝʨʘʮʠʠ ʚʩʝ ʞʠʚʦʪʥʳʝ ʧʨʦʭʦʜʠʣʠ ʦʙʱʫʶ ʧʨʦʚʝʨʢʫ ʩʦʩʪʦʷʥʠʷ 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ, ʙʳʣʠ ʥʘʣʦʞʝʥʳ ʩʦʛʨʝʚʘʶʱʠʝ ʛʨʝʣʢʠ. ʂʨʦʣʠʢʠ 

ʥʘʙʣʶʜʘʣʠʩʴ ʜʦ ʧʦʷʚʣʝʥʠʷ ʚʩʝʭ ʨʝʬʣʝʢʩʦʚ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʞʠʚʦʪʥʳʝ ʟʘʥʠʤʘʣʠ 

ʩʚʦʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʣʝʞʠʪ ʥʘ ʣʘʧʘʭ, 

ʜʝʨʞʠʪ ʛʦʣʦʚʫ), ʦʥʠ ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ ʚ ʢʣʝʪʢʠ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʚʠʚʘʨʠʠ ʇʝʨʚʦʛʦ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ.ʇ. ʇʘʚʣʦʚʘ. 
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ʈʠʩʫʥʦʢ 10 ï ʆʙʨʘʙʦʪʢʘ ʟʦʥʳ 2 ʥʘ ʧʨʘʚʦʡ ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʜʠʦʜʥʳʤ ʣʘʟʝʨʦʤ  

ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ 

 

 
 

ʈʠʩʫʥʦʢ 11 ï ʇʦʩʣʦʡʥʦʝ ʥʘʣʦʞʝʥʠʝ ʨʘʩʩʘʩʳʚʘʶʱʠʭʩʷ ʰʚʦʚ 

 

 



55 

 

ɺ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʚʩʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʞʠʚʦʪʥʳʤ 

ʧʨʦʚʦʜʠʣʘʩʴ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʛʝʥʪʘʤʠʮʠʥʘ ʩʫʣʴʬʘʪʦʤ 4% ʚ ʪʝʯʝʥʠʝ 

7 ʜʥʝʡ (2 ʤʣ 1 ʨʘʟ ʚ ʩʫʪʢʠ). ʇʦʩʣʝ ʦʧʝʨʘʮʠʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʣʝʪʢʘʭ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʨʤʫʰʢʠ ʠ ʧʦʠʣʢʠ. ɽʞʝʜʥʝʚʥʦ ʞʠʚʦʪʥʳʝ, 

ʠʩʭʦʜʷ ʠʟ ʩʨʝʜʥʝʛʦ ʚʝʩʘ, ʜʦʣʞʥʳ ʧʦʣʫʯʘʪʴ ʧʦ 150 ʛ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʚʟʨʦʩʣʳʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʦʣʠʢʦʚ ʠ 300 ʛ ʦʚʦʱʝʡ, ʪʘʢʠʭ ʢʘʢ ʢʘʧʫʩʪʘ ʠ ʤʦʨʢʦʚʴ. ʉʥʠʞʝʥʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠ ʤʘʩʩʳ ʠʭ ʪʝʣʘ ʧʨʠ ʝʞʝʜʥʝʚʥʦʤ ʚʟʚʝʰʠʚʘʥʠʠ ʥʝ ʙʳʣʦ. 

ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʧʨʦʪʝʢʘʣ ʙʝʟ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʟʥʘʯʠʤʳʭ ʥʝ ʞʝʣʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʠʣʠ ʩʤʝʨʪʠ 

ʞʠʚʦʪʥʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʝ ʙʳʣʦ.  

ʕʚʪʘʥʘʟʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʧʫʪʝʤ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʨʘʩʪʚʦʨʘ 

ʧʝʥʪʦʙʘʨʙʠʪʘʣʘ ʥʘʪʨʠʷ ʚ ʜʦʟʠʨʦʚʢʝ 200 ʤʛ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʚʳʧʦʣʥʷʣʘʩʴ ʜʝʢʘʧʠʪʘʮʠʷ ʢʨʦʣʠʢʦʚ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʨʦʚʝʜʝʥʠʷ ʵʪʘʧʘ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʨʠʩʫʥʦʢ 12).  

 

 
 

ʈʠʩʫʥʦʢ 12 ï ʇʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʛʦʣʦʚʳ ʢʨʦʣʠʢʘ  

ʚ ʘʧʧʘʨʘʪʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ 
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ʂʦʥʫʩʥʦ-ʣʫʯʝʚʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ ʙʘʟʝ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

çʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʢʣʠʥʠʢʘ ˉ 9è ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ Orthopantomograph 

OP 300, Kavo, ʌʠʥʣʷʥʜʠʷ. ʇʘʨʘʤʝʪʨʳ ʪʦʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ: 90 ʢɺ, 3.2-16 ʤɸ, 

35 ʢɼʞ, ʨʘʟʤʝʨ ʠʟʦʪʨʦʧʥʦʛʦ ʚʦʢʩʝʣʷ 125 ʤʢʤ, ʵʬʬʝʢʪʠʚʥʘʷ ʜʦʟʘ 70 ʤʢɿʚ, ʦʙʣʘʩʪʴ 

ʦʙʟʦʨʘ 50Ĭ50 ʤʤ. ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʠʛʠʪʘʣʴʥʳʭ ʂʊ-ʠʟʦʙʨʘʞʝʥʠʡ 

ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʤʫ ʧʨʦʪʦʢʦʣʫ (ʥʝʛʘʪʠʚʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, 

ʠʟʫʯʝʥʠʝ ʪʢʘʥʝʚʦʡ ʢʘʨʪʠʥʳ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʚ ʪʨʝʭ ʧʨʦʝʢʮʠʷʭ-ʘʢʩʠʘʣʴʥʦʡ, 

ʬʨʦʥʪʘʣʴʥʦʡ, ʩʘʛʠʪʪʘʣʴʥʦʡ). 

ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʙʦʨʤʘʰʠʥʳ ʪʝʤʝʥʥʳʝ ʢʦʩʪʠ ʙʳʣʠ ʩʝʧʘʨʠʨʦʚʘʥʳ ʠ 

ʧʦʣʫʯʝʥʳ ʬʨʘʛʤʝʥʪʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʢʘʞʜʦʡ ʟʦʥʳ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʨʘʟʤʝʨʦʤ 

1,0Ĭ1,0 ʩʤ (ʨʠʩʫʥʦʢ 13).  

 

 
 

ʈʠʩʫʥʦʢ 13 ï ʉʝʧʘʨʠʨʦʚʘʥʠʝ ʪʝʤʝʥʥʳʭ ʢʦʩʪʝʡ ʠ ʧʦʣʫʯʝʥʠʝ ʬʨʘʛʤʝʥʪʦʚ  

ʜʣ̫ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʇʨʝʧʘʨʘʪʳ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ ʚ ʪʝʯʝʥʠʝ 

48 ʯʘʩʦʚ ʠ ʦʪʧʨʘʚʣʷʣʠ ʚ ʌɻɹʋ çʅʄʀʎ ʊʆ ʠʤ. ʈ.ʈ. ɺʨʝʜʝʥʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 

ɼʘʣʝʝ ʧʨʝʧʘʨʘʪʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʜʝʢʘʣʴʮʠʥʠʨʦʚʘʣʠ ʨʘʩʪʚʦʨʦʤ ʊʨʠʣʦʥʘ ɹ 
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ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 25 ʤʤʦʣʴ/ʜʤ3 ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3-4 ʥʝʜʝʣʴ. ʇʦʩʣʝ ʜʝʢʘʣʴʮʠʥʘʮʠʠ 

ʧʨʝʧʘʨʘʪʳ ʧʨʦʤʳʚʘʣʠ ʧʨʦʪʦʯʥʦʡ ʚʦʜʦʡ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʦʙʝʟʚʦʞʠʚʘʣʠ ʠ ʟʘʣʠʚʘʣʠ 

ʚ ʙʣʦʢʠ ʩ ʧʘʨʘʬʠʥʦʤ. ʇʦʣʫʯʘʣʠ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 5 ʤʢʤ, ʢʦʪʦʨʳʝ ʦʢʨʘʰʠʚʘʣʠ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ.  

ʉ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ Leica DME ʥʘ ʫʚʝʣʠʯʝʥʠʠ Ĭ200 

ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʨʠ ʥʘʣʠʯʠʠ ʥʘʜʢʦʩʪʥʠʮʳ, ʧʦʩʣʝ 

ʫʜʘʣʝʥʠʷ ʥʘʜʢʦʩʪʥʠʮʳ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʜʝʬʝʢʪʘ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ 

ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʩʪʠ, ʥʘʜʢʦʩʪʥʠʮʳ ʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʨʝʛʝʥʝʨʠʨʦʚʘʪʴ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʘ. ʇʨʦʠʟʚʝʜʝʥʦ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠ ʛʠʩʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ. 

ʌʦʪʦʛʨʘʬʠʠ ʧʦʣʫʯʘʣʠ ʥʘ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ Leica DME (ɻʝʨʤʘʥʠʷ), 

ʩʲʝʤʢʘ ʠ ʦʮʠʬʨʦʚʢʘ ʧʦʣʫʯʝʥʥʳʭ ʬʦʪʦʛʨʘʬʠʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʢʘʤʝʨʝ Leica ɽʉ 3. 

 

2.2 ʈʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʉʨʘʟʫ ʧʦʩʣʝ ʚʳʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʚʳʧʦʣʥʷʣʘʩʴ ʢʦʥʫʩʥʦ-ʣʫʯʝʚʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ. ʉʦʚʤʝʩʪʥʦ ʩ ʚʨʘʯʦʤ-

ʨʝʥʪʛʝʥʦʣʦʛʦʤ ʧʨʦʠʟʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʠ ʦʧʠʩʘʥʠʝ ʜʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ, ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

ʪʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚ ʦʪʚʝʪ ʥʘ ʧʨʦʚʝʜʝʥʥʦʝ ʣʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ.  

ɺʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʚʠʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʚʩʝʭ 10 ʞʠʚʦʪʥʳʭ ʥʝ ʧʦʢʘʟʘʣʦ 

ʨʘʟʣʠʯʠʡ ʦʪ ʥʦʨʤʘʣʴʥʦʡ ʘʥʘʪʦʤʠʠ ʯʝʨʝʧʘ ʢʨʦʣʠʢʦʚ, ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʠʟʤʝʥʝʥʠʡ 

ʚ ʘʨʭʠʪʝʢʪʦʥʠʢʝ ʠ ʩʪʨʫʢʪʫʨʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʟʦʥʝ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ (ʨʠʩʫʥʦʢ 14).  
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ʈʠʩʫʥʦʢ 14 ï ʉʘʛʠʪʪʘʣʴʥʳʡ ʩʨʝʟ ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ  

ʥʘ ʢʦʥʫʩʥʦ-ʣʫʯʝʚʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ 

 

ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʦʙʲʝʤʦʤ ʠʟʤʝʥʝʥʠʡ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʣʘʟʝʨʦʤ, ʢʦʪʦʨʳʝ ʥʦʩʷʪ ʙʦʣʴʰʝ ʥʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ, ʘ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ. 

 

2.3 ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ 

ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʙʘʟʝ 

ʌɻɹʋ çʅʄʀʎ ʊʆ ʠʤ. ʈ.ʈ. ɺʨʝʜʝʥʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 

ʂʦʩʪʠ ʯʝʨʝʧʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʤʝʥʥʘʷ, ʠʤʝʶʪ ʦʩʦʙʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʥʘʟʳʚʘʝʤʫʶ çdiploeè, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʢʦʨʪʠʢʘʣʴʥʳʤʠ 

ʢʦʩʪʥʳʤʠ ʧʣʘʩʪʠʥʢʘʤʠ, ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʟʨʝʣʦʡ ʧʣʘʩʪʠʥʯʘʪʦʡ ʢʦʩʪʴʶ ʠ 

ʧʦʢʨʳʪʳʤʠ ʪʦʥʢʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ. ʂʦʨʪʠʢʘʣʴʥʳʝ ʧʣʘʩʪʠʥʢʠ ʩʦʝʜʠʥʝʥʳ ʛʫʙʯʘʪʦʡ 

ʢʦʩʪʴʶ, ʤʝʞʜʫ ʙʘʣʢʘʤʠ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʢʨʦʚʝʪʚʦʨʥʳʡ ʠ ʞʠʨʦʚʦʡ ʢʦʩʪʥʳʡ 

ʤʦʟʛ ʚ ʨʘʟʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ (ʨʠʩʫʥʦʢ 15). 
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ʘ ï ʥʘʨʫʞʥʘʷ ʢʦʨʪʠʢʘʣʴʥʘʷ ʧʣʘʩʪʠʥʢʘ, ʧʦʢʨʳʪʘʷ ʥʘʜʢʦʩʪʥʠʮʝʡ;  

ʙ ï ʚʦʣʦʢʥʠʩʪʳʡ ʠ ʢʣʝʪʦʯʥʳʡ ʩʣʦʠ; ʚ ï ʦʩʪʝʦʮʠʪʳ. 

 

ʈʠʩʫʥʦʢ 15 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ,  

ʫʚʝʣʠʯʝʥʠʝ Ĭ200. ʅʦʨʤʘʣʴʥʘʷ ʘʥʘʪʦʤʠʷ ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ 

 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʥʦʨʤʘʣʴʥʦʡ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʢʨʦʣʠʢʦʚ (ʢʦʥʪʨʦʣʴ) ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʣʘʟʝʨʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʜʣʠʥʦʡ 

ʚʦʣʥʳ 980 ʥʤ ʠ 1550 ʥʤ. 

 

2.3.1 ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ  

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ 

 

2.3.1.1 ʆʮʝʥʢʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ  

ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʢʨʦʣʠʢʦʚ ʚ ʟʦʥʝ ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ (ʟʦʥʘ 1) 

 

ʇʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ ʯʝʨʝʟ 21 ʜʝʥʴ ʚ ʟʦʥʝ ʩ 

ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ ʦʥʘ ʧʨʠʦʙʨʝʪʘʣʘ ʛʦʤʦʛʝʥʥʫʶ ʤʘʣʦʢʣʝʪʦʯʥʫʶ 

 ͊

 ͋

 ͍
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ʩʪʨʫʢʪʫʨʫ ʚ ʦʯʘʛʘʭ ʚʦʟʜʝʡʩʪʚʠʷ, ʨʘʟʚʦʣʦʢʥʷʣʘʩʴ. ʂ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʨʠʣʝʞʘʣʠ 

ʛʦʤʦʛʝʥʥʳʝ ʤʘʩʩʳ ʩ ʟʘʧʫʩʪʝʚʰʠʤʠ ʩʦʩʫʜʘʤʠ, ʯʪʦ ʦʪʨʘʞʘʣʦ ʧʨʦʰʝʜʰʝʝ 

ʘʩʝʧʪʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʚ ʦʪʚʝʪ ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ. ɺ ʥʘʨʫʞʥʦʡ ʢʦʨʪʠʢʘʣʴʥʦʡ 

ʧʣʘʩʪʠʥʢʝ ʙʳʣʠ ʟʘʤʝʪʥʳ ʧʫʩʪʳʝ ʢʣʝʪʦʯʥʳʝ ʣʘʢʫʥʳ ʠ ʧʠʢʥʦʟ ʷʜʝʨ ʦʩʪʝʦʮʠʪʦʚ, ʢʘʢ 

ʧʨʦʷʚʣʝʥʠʝ ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʣʘʟʝʨʘ (ʨʠʩʫʥʦʢ 16).  

 

 
 

ʘ ï ʢʦʨʪʠʢʘʣʴʥʘʷ ʧʣʘʩʪʠʥʢʘ ʧʦʢʨʳʪʘ ʨʘʟʚʦʣʦʢʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ;  

ʙ ï ʛʦʤʦʛʝʥʥʘʷ ʤʘʣʦʢʣʝʪʦʯʥʦʡ ʚʦʣʦʢʥʠʩʪʦʡ ʪʢʘʥʴʶ ʩ ʟʘʧʫʩʪʝʚʰʠʤʠ ʤʝʣʢʠʤʠ ʩʦʩʫʜʘʤʠ. 

 

ʈʠʩʫʥʦʢ 16 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, 

ʫʚʝʣʠʯʝʥʠʝ Ĭ400. ʌʨʘʛʤʝʥʪ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ  

ʯʝʨʝʟ 21 ʜʝʥʴ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ 

 

ɺ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʝ ʪʝʤʝʥʥʦʡ 

ʢʦʩʪʠ ʚ ʵʪʦʤ ʞʝ ʦʧʳʪʝ ʚ ʦʯʘʛʘʭ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʙʘʟʦʬʠʣʴʥʳʝ ʤʘʩʩʳ 

(ʨʠʩʫʥʦʢ 17).  

ʉʪʨʫʢʪʫʨʘ ʚʥʫʪʨʝʥʥʝʡ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʥʝ ʠʟʤʝʥʷʣʘʩʴ, ʤʝʞʜʫ 

ʢʦʩʪʥʳʤʠ ʙʘʣʢʘʤʠ ʧʨʝʦʙʣʘʜʘʣ ʞʠʨʦʚʦʡ ʢʦʩʪʥʳʡ ʤʦʟʛ ʩ ʦʯʘʛʘʤʠ ʢʨʦʚʝʪʚʦʨʥʦʛʦ. 

ʅʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʨʠʟʥʘʢʦʚ ʦʩʪʝʦʛʝʥʝʟʘ ʠʣʠ ʘʢʪʠʚʘʮʠʠ ʢʣʝʪʦʢ- 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʦʩʪʝʦʙʣʘʩʪʦʚ (ʨʠʩʫʥʦʢ 18). 
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ʘ ï ʫʪʦʣʱʝʥʥʘʷ ʥʘʜʢʦʩʪʥʠʮʳ; ʙ ï ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʟʦʬʠʣʴʥʳʝ ʦʯʘʛʠ ʥʝʢʨʦʟʘ. 

 

ʈʠʩʫʥʦʢ 17 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ,  

ʫʚʝʣʠʯʝʥʠʝ Ĭ200. ʌʨʘʛʤʝʥʪ ʥʘʜʢʦʩʪʥʠʮʳ ʚ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʧʨʝʧʘʨʘʪʘ  

ʧʦʩʣʝ ʚʦʟʜʝʡʪʩʚʠʷ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ  

ʥʘ ʩʨʦʢʝ 21 ʜʝʥʴ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

 

 
 

ʘ ï ʥʝʠʟʤʝʥʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚʥʫʪʨʝʥʥʝʡ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ;  

ʙ ï ʩʦʭʨʘʥʝʥʥʳʝ ʦʩʪʝʦʮʠʪʳ ʚ ʢʣʝʪʦʯʥʳʭ ʣʘʢʫʥʘʭ 

 

ʈʠʩʫʥʦʢ 18 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ,  

ʫʚʝʣʠʯʝʥʠʝ Ĭ200. ɺʥʫʪʨʝʥʥʷʷ ʢʦʨʪʠʢʘʣʴʥʘʷ ʧʣʘʩʪʠʥʢʘ  

ʯʝʨʝʟ 21 ʜʝʥʴ ʧʦʩʣʝ ʚʦʟʜʝʡʪʩʚʠʷ ʣʘʟʝʨʦʤ 
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ʏʝʨʝʟ 45 ʜʥʝʡ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ ʚ ʟʦʥʝ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʥʘʜʢʦʩʪʥʠʮʳ ʚ ʥʘʨʫʞʥʦʡ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʝ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʤʝʣʢʠʝ ʯʘʰʝʚʠʜʥʳʝ ʜʝʬʝʢʪʳ, ʥʘʜʢʦʩʪʥʠʮʘ ʙʳʣʘ ʨʘʟʚʦʣʦʢʥʝʥʘ (ʨʠʩʫʥʦʢ 19).  

 

 
 

ʘ ï ʨʘʟʚʦʣʦʢʥʝʥʠʝ ʥʘʜʢʦʩʪʥʠʮʳ; ʙ ï ʯʘʰʝʚʠʜʥʳʝ ʜʝʬʝʢʪʳ ʚ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʝ. 

 

ʈʠʩʫʥʦʢ 19 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ,  

ʫʚʝʣʠʯʝʥʠʝ Ĭ200. ʌʨʘʛʤʝʥʪ ʧʨʝʧʘʨʘʪʘ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʦʤ 980 ʥʤ  

ʯʝʨʝʟ 45 ʜʥʝʡ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

 

ɺ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʦʪʱʝʧʣʝʥʠʝ ʬʨʘʛʤʝʥʪʘ ʢʦʨʪʠʢʘʣʴʥʦʡ 

ʧʣʘʩʪʠʥʢʠ ʚ ʤʝʩʪʝ ʚʦʟʜʝʡʩʪʚʠʷ. ɺʥʫʪʨʝʥʥʷʷ ʢʦʨʪʠʢʘʣʴʥʘʷ ʧʣʘʩʪʠʥʢʘ, ʛʫʙʯʘʪʘʷ 

ʢʦʩʪʴ ʠ ʢʦʩʪʥʳʡ ʤʦʟʛ ʥʝ ʧʨʦʷʚʣʷʣʠ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʳ (ʨʠʩʫʥʦʢ 20). 
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ʘ ï ʦʪʱʝʧʣʝʥʠʝ ʬʨʘʛʤʝʥʪʘ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ; ʙ ï ʧʫʩʪʳʝ ʢʣʝʪʦʯʥʳʝ ʣʘʢʫʥʳ. 

 

ʈʠʩʫʥʦʢ 20 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʧʦ ʚʘʥ ɻʠʟʦʥ, ʫʚʝʣʠʯʝʥʠʝ Ĭ200. 

ʌʨʘʛʤʝʥʪ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ 

 

2.3.1.2 ʆʮʝʥʢʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

 ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʢʨʦʣʠʢʦʚ ʚ ʟʦʥʝ ʩ ʦʪʩʣʦʝʥʠʝʤ ʥʘʜʢʦʩʪʥʠʮʳ (ʟʦʥʘ 2) 

 

ɺ ʟʦʥʝ ʩ ʦʪʩʣʦʝʥʠʝʤ ʥʘʜʢʦʩʪʥʠʮʳ ʯʝʨʝʟ 21 ʜʝʥʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʘʟʝʨʘ 

980 ʥʤ ʚ ʫʯʘʩʪʢʘʭ ʚʦʟʜʝʡʩʪʚʠʷ ʙʳʣʠ ʟʘʤʝʪʥʳ ʜʝʬʝʢʪʳ ʚ ʚʠʜʝ ʥʝʛʣʫʙʦʢʠʭ ʯʘʰ, ʩ 

ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʘʩʩ ʜʝʪʨʠʪʘ. ɺʦʢʨʫʛ ʦʯʘʛʘ ʥʘʙʣʶʜʘʣʠʩʴ ʧʫʩʪʳʝ 

ʢʣʝʪʦʯʥʳʝ ʣʘʢʫʥʳ (ʨʠʩʫʥʦʢ 21). 

ʏʝʨʝʟ 45 ʜʥʝʡ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʘ ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʚ ʢʦʨʪʠʢʘʣʴʥʦʡ 

ʧʣʘʩʪʠʥʢʝ ʩʦʭʨʘʥʷʣʠʩʴ ʧʫʩʪʳʝ ʢʣʝʪʦʯʥʳʝ ʣʘʢʫʥʳ. ʄʝʩʪʘʤʠ ʥʘʙʣʶʜʘʣʦʩʴ 

ʧʨʠʨʘʩʪʘʥʠʝ ʤʷʛʢʠʭ ʪʢʘʥʝʡ (ʤʳʰʝʯʥʦʡ ʠ ʚʦʣʦʢʥʠʩʪʦʡ) ʢ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ (ʨʠʩʫʥʦʢ 22). 
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ʘ ï ʜʝʪʨʠʪ ʚ ʦʯʘʛʘʭ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʘ ʥʘ ʢʦʩʪʴ, ʙ ï ʧʫʩʪʳʝ ʢʣʝʪʦʯʥʳʝ ʣʘʢʫʥʳ. 

 

ʈʠʩʫʥʦʢ 21 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ,  

ʫʚʝʣʠʯʝʥʠʝ Ĭ200. ɺʠʜ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʯʝʨʝʟ 21 ʜʝʥʴ  

ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʦʤ ʚ ʟʦʥʝ ʩ ʦʪʩʣʦʝʥʠʝʤ ʥʘʜʢʦʩʪʥʠʮʳ 

 

 
 

ʘ ï ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ, ʧʣʦʪʥʦ ʧʨʠʣʝʞʘʱʘʷ ʢ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʝ  

ʩ ʷʚʣʝʥʠʷʤʠ ʜʝʩʪʨʫʢʮʠʠ. 

 

ʈʠʩʫʥʦʢ 22 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʧʦ ɺʘʥ ɻʠʟʦʥʫ, ʫʚʝʣʠʯʝʥʠʝ Ĭ200.  

ɺʠʜ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʯʝʨʝʟ 45 ʜʥʝʡ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 
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ɺ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʧʨʝʧʘʨʘʪʘ ʩʦʭʨʘʥʷʣʠʩʴ ʦʯʘʛʠ ʧʦʚʨʝʞʜʝʥʠʷ ʩ 

ʦʩʪʘʪʢʘʤʠ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʤʘʩʩ (ʨʠʩʫʥʦʢ 23). 

 

 
 

ʘ ï ʥʝʛʣʫʙʦʢʠʡ ʦʯʘʛ, ʟʘʧʦʣʥʝʥʥʳʡ ʛʦʤʦʛʝʥʥʳʤ ʜʝʪʨʠʪʦʤ; ʙ ï ʚʪʦʨʦʡ ʦʯʘʛ ʜʝʪʨʠʪʘ. 

 

ʈʠʩʫʥʦʢ 23 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ,  

ʫʚʝʣʠʯʝʥʠʝ Ĭ100. ʌʨʘʛʤʝʥʪ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ  

ʯʝʨʝʟ 45 ʜʥʝʡ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

 

ʋʯʠʪʳʚʘʷ ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ ʥʘ ʟʦʥʫ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʩ ʩʦʭʨʘʥʝʥʥʦʡ 

ʥʘʜʢʦʩʪʥʠʮʝʡ ʠ ʥʘ ʟʦʥʫ ʩ ʝʝ ʦʪʩʣʦʝʥʠʝʤ, ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʥʝ ʧʨʦʚʦʜʠʪʴ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚ ʟʦʥʝ ʩ ʩʦʟʜʘʥʠʝʤ ʜʝʬʝʢʪʦʚ ʠ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʥʝʛʦ 

ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 
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2.3.2 ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

 ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ 

 

2.3.2.1 ʆʮʝʥʢʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ  

ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʢʨʦʣʠʢʦʚ ʚ ʟʦʥʝ ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ (ʟʦʥʘ 1) 

 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʣʘʟʝʨʘ 1550 ʥʤ ʫ ʞʠʚʦʪʥʳʭ ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ 

ʯʝʨʝʟ 21 ʜʝʥʴ ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʟʝʨʘ ʚʳʟʳʚʘʣʦ ʦʪʩʣʦʝʥʠʝ, ʥʝʢʨʦʟ ʠ ʛʦʤʦʛʝʥʠʟʘʮʠʶ 

ʥʘʜʢʦʩʪʥʠʮʳ, ʦʪʣʦʞʝʥʠʝ ʦʙʫʛʣʝʥʥʳʭ ʤʘʩʩ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʠʢʥʦʟ ʷʜʝʨ 

ʦʩʪʝʦʮʠʪʦʚ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ (ʨʠʩʫʥʦʢ 24). 

 

 
 

ʘ ï ʥʘʜʢʦʩʪʥʠʮʘ ʨʘʟʚʦʣʦʢʥʝʥʘ, ʤʝʩʪʘʤʠ ʫʪʦʣʱʝʥʘ, ʬʠʙʨʦʟʠʨʦʚʘʥʘ;  

ʙ  ï ʦʯʘʛʠ ʙʘʟʦʬʠʣʴʥʦʛʦ ʜʝʪʨʠʪʘ; ʚ ï ʧʫʩʪʳʝ ʢʣʝʪʦʯʥʳʝ ʣʘʢʫʥʳ. 

 

ʈʠʩʫʥʦʢ 24 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ,  

ʫʚʝʣʠʯʝʥʠʝ Ĭ100. ɺʠʜ ʥʘʨʫʞʥʦʡ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ  

ʯʝʨʝʟ 21 ʜʝʥʴ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

 

ʏʝʨʝʟ 45 ʜʥʝʡ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʘ ʢʣʝʪʦʯʥʳʡ ʩʣʦʡ ʥʘʜʢʦʩʪʥʠʮʳ 

ʯʘʩʪʠʯʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʩʷ, ʥʘʜ ʝʝ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʦʭʨʘʥʷʣʠʩʴ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʝ 

ʤʘʩʩʳ (ʨʠʩʫʥʦʢ 25).  
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ʘ ï ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʡ ʢʣʝʪʦʯʥʳʡ ʩʣʦʡ ʥʘʜʢʦʩʪʥʠʮʳ;  

ʙ ï ʩʦʭʨʘʥʝʥʠʝ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʤʘʩʩ ʥʘʜ ʦʯʘʛʦʤ ʚʦʟʜʝʡʩʪʚʠʷ. 
 

ʈʠʩʫʥʦʢ 25 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ,  

ʫʚʝʣʠʯʝʥʠʝ Ĭ200. ɺʠʜ ʥʘʨʫʞʥʦʡ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ  

ʯʝʨʝʟ 45 ʜʥʝʡ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

 

ʆʩʦʙʝʥʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚʥʫʪʨʝʥʥʝʡ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ (ʨʠʩʫʥʦʢ 26). 

 

 

ʘ ï ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜʢʦʩʪʥʠʮʳ ʩʦʭʨʘʥʷʝʪʩʷ ʜʝʪʨʠʪ ʚ ʚʠʜʝ ʫʟʢʦʡ ʙʘʟʦʬʠʣʴʥʦʡ ʧʦʣʦʩʢʠ;  

ʙ ï ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʩʣʦʷ ʥʘʜʢʦʩʪʥʠʮʳ; ʚ ï ʥʝʙʦʣʴʰʦʡ ʦʯʘʛ ʦʙʫʛʣʝʥʥʦʛʦ ʥʝʢʨʦʟʘ. 

 

ʈʠʩʫʥʦʢ 26 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, 

ʫʚʝʣʠʯʝʥʠʝ Ĭ200. ʌʨʘʛʤʝʥʪ ʧʨʝʧʘʨʘʪʘ ʯʝʨʝʟ 45 ʜʥʝʡ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

 ͊
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2.3.2.2 ʆʮʝʥʢʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ  

ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʢʨʦʣʠʢʦʚ ʚ ʟʦʥʝ ʩ ʦʪʩʣʦʝʥʠʝʤ ʥʘʜʢʦʩʪʥʠʮʳ (ʟʦʥʘ 2) 

 

ɺ ʟʦʥʝ ʩ ʦʪʩʣʦʝʥʠʝʤ ʥʘʜʢʦʩʪʥʠʮʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʘʟʝʨʘ 1550 ʥʤ ʯʝʨʝʟ 

21 ʜʝʥʴ ʚ ʦʯʘʛʘʭ ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʘ ʟʘʤʝʪʥʳ ʜʝʩʪʨʫʢʮʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʯʘʰʝʚʠʜʥʳʭ ʜʝʬʝʢʪʦʚ ʠ ʦʙʫʛʣʠʚʘʥʠʝ (ʨʠʩʫʥʦʢ 27).  

 

 
 

ʘ ï ʛʣʫʙʦʢʠʡ ʦʯʘʛ ʜʝʩʪʨʫʢʮʠʠ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʟʘʧʦʣʥʝʥ ʦʙʫʛʣʝʥʥʳʤ ʜʝʪʨʠʪʦʤ  

ʠ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʦʡ ʢʦʩʪʴʶ. 

 

ʈʠʩʫʥʦʢ 27 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ,  

ʫʚʝʣʠʯʝʥʠʝ Ĭ400. ɺʠʜ ʥʘʨʫʞʥʦʡ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ  

ʯʝʨʝʟ 21 ʜʝʥʴ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

 

ʊʘʢʞʝ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʤʘʩʩʳ ʙʳʣʠ ʟʘʤʝʪʥʳ ʥʝ ʪʦʣʴʢʦ ʚ ʦʯʘʛʝ ʜʝʩʪʨʫʢʮʠʠ, ʥʦ 

ʠ ʚ ʪʦʣʱʝ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ (ʨʠʩʫʥʦʢ 28).  

ʏʝʨʝʟ 45 ʜʥʝʡ ʥʘ ʤʝʩʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʙʳʣ ʟʘʤʝʪʝʥ ʯʘʰʝʦʙʨʘʟʥʳʡ ʜʝʬʝʢʪ ʩ 

ʦʩʪʘʪʢʘʤʠ ʙʘʟʦʬʠʣʴʥʳʭ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʤʘʩʩ. ɺ ʦʢʨʫʞʘʶʱʝʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʥʝ 

ʦʪʤʝʯʘʣʦʩʴ ʧʨʠʟʥʘʢʦʚ ʦʩʪʝʦʛʝʥʝʟʘ (ʨʠʩʫʥʦʢ 29). 
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ʘ ï ʦʯʘʛʠ ʙʘʟʦʬʠʣʴʥʦʛʦ ʥʝʢʨʦʟʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ;  

ʙ ï ʦʯʘʛʠ ʙʘʟʦʬʠʣʴʥʦʛʦ ʥʝʢʨʦʟʘ ʚ ʪʦʣʱʝ ʢʦʩʪʥʳʝ ʧʣʘʩʪʠʥʢʠ. 

 

ʈʠʩʫʥʦʢ 28 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ,  

ʫʚʝʣʠʯʝʥʠʝ Ĭ200. ʌʨʘʛʤʝʥʪ ʥʘʨʫʞʥʦʡ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ  

ʯʝʨʝʟ 21 ʜʝʥʴ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

 

 

ʘ ï ʦʯʘʛ ʚʦʟʜʝʡʩʪʚʠʷ ʩ ʦʩʪʘʪʢʘʤʠ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʤʘʩʩ. 

 

ʈʠʩʫʥʦʢ 29 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ,  

ʫʚʝʣʠʯʝʥʠʝ Ĭ100. ɺʠʜ ʥʘʨʫʞʥʦʡ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ  

ʯʝʨʝʟ 45 ʜʥʝʡ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

 ͊

 ͋

 ͊



70 

 

2.3.2.2 ʆʮʝʥʢʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ  

ʪʝʤʝʥʥʦʡ ʢʦʩʪʠ ʢʨʦʣʠʢʦʚ ʚ ʟʦʥʝ ʩ ʩʦʟʜʘʥʠʝʤ ʜʝʬʝʢʪʦʚ (ʟʦʥʘ 3) 

 

ɺ ʟʦʥʝ ʩ ʩʦʟʜʘʥʠʝʤ ʜʝʬʝʢʪʦʚ ʚ ʢʦʩʪʠ, ʣʠʰʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʳ, ʯʝʨʝʟ 21 ʜʝʥʴ 

ʦʙʣʘʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʙʳʣʘ ʟʘʧʦʣʥʝʥʘ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ ʠ ʝʝ 

ʬʨʘʛʤʝʥʪʘʤʠ, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʩʪʥʦʛʦ ʠ ʪʢʘʥʝʚʦʛʦ ʜʝʪʨʠʪʘ (ʨʠʩʫʥʦʢ 30).  

 

 

ʘ ï ʢʦʩʪʥʳʝ ʬʨʘʛʤʝʥʪʳ ʠ ʪʢʘʥʝʚʦʡ ʜʝʪʨʠʪ ʚ ʮʝʥʪʨʝ ʜʝʬʝʢʪʘ;  

ʙ ï ʧʫʩʪʳʝ ʢʣʝʪʦʯʥʳʝ ʣʘʢʫʥʳ ʧʦ ʢʨʘʷʤ ʜʝʬʝʢʪʘ. 

 

ʈʠʩʫʥʦʢ 30 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ,  

ʫʚʝʣʠʯʝʥʠʝ Ĭ100. ɺʠʜ ʟʦʥʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʩ ʩʦʟʜʘʥʠʝʤ ʜʝʬʝʢʪʦʚ  

ʯʝʨʝʟ 21 ʜʝʥʴ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

 

ʏʝʨʝʟ 45 ʜʥʝʡ ʜʝʬʝʢʪ ʩʦʭʨʘʥʷʣʩʷ ʚ ʚʠʜʝ ʫʟʢʦʡ ʱʝʣʠ, ʢʦʥʮʳ ʢʦʨʪʠʢʘʣʴʥʦʡ 

ʧʣʘʩʪʠʥʢʠ ʙʳʣʠ ʟʘʢʨʫʛʣʝʥʳ, ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʦʪʣʦʤʢʘʤʠ ʟʘʧʦʣʥʝʥ 

ʚʦʣʦʢʥʠʩʪʳʤʠ ʤʘʩcʘʤʠ, ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʤʠ ʢʦʩʪʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ 

(ʨʠʩʫʥʦʢ 31).  

ɺ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʜʝʬʝʢʪ ʩʦʭʨʘʥʷʣʩʷ ʠ ʟʘʧʦʣʥʷʣʩʷ ʞʠʨʦʚʳʤ ʢʦʩʪʥʳʤ 

ʤʦʟʛʦʤ (ʨʠʩʫʥʦʢ 32).  
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ʘ ï ʢʦʥʮʳ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʟʘʢʨʫʛʣʝʥʳ; ʙ ï ʚʦʣʦʢʥʠʩʪʘʷ ʪʢʘʥʴ;  

ʥʠʞʝ ʚ ï ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʝ ʢʦʩʪʥʳʝ ʬʨʘʛʤʝʥʪʳ. 

 

ʈʠʩʫʥʦʢ 31 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ,  

ʫʚʝʣʠʯʝʥʠʝ Ĭ100. ʌʨʘʛʤʝʥʪ ʟʦʥʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʩ ʩʦʟʜʘʥʠʝʤ ʜʝʬʝʢʪʦʚ  

ʯʝʨʝʟ 45 ʜʥʝʡ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

 

 

ʘ ï ʢʦʥʮʳ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʟʘʢʨʫʛʣʝʥʳ; ʙ ï ʚʦʣʦʢʥʠʩʪʘʷ ʪʢʘʥʴ. 

 

ʈʠʩʫʥʦʢ 32 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ,  

ʫʚʝʣʠʯʝʥʠʝ Ĭ100. ɿʦʥʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʩ ʩʦʟʜʘʥʠʝʤ ʜʝʬʝʢʪʦʚ  

ʯʝʨʝʟ 45 ʜʥʝʡ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 
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ʋ 6 ʞʠʚʦʪʥʳʭ ʠʟ 10 ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʣʠʯʠʝ ʢʦʩʪʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʜʝʬʝʢʪʘ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʦʩʪʝʦʛʝʥʝʟ (ʨʠʩʫʥʦʢ 33).  

 

 

ʘ ï ʤʦʣʦʜʘʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʘʷ ʢʦʩʪʴ ʧʦ ʢʨʘʷʤ ʜʝʬʝʢʪʘ;  

ʙ ï ʩʦʭʨʘʥʝʥʥʳʡ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʙʫʛʣʝʥʥʳʡ ʜʝʪʨʠʪ. 

 

ʈʠʩʫʥʦʢ 33 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, 

ʫʚʝʣʠʯʝʥʠʝ Ĭ200. ɿʦʥʘ ʜʝʬʝʢʪʘ ʯʝʨʝʟ 45 ʜʥʝʡ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

 

2.4 ʄʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ 

 

ʉʙʦʨ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʭʨʘʥʝʥʠʝ ʠ ʩʦʨʪʠʨʦʚʢʘ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Windows 7 ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ 

ʧʨʠʣʦʞʝʥʠʡ Microsoft Excel 2016 (çMicrosoft Corporationè, ʉʐɸ). 

ɼʣʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ Fiji .app. 

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʭ ʩ ʦʜʠʥʘʢʦʚʳʤ ʫʚʝʣʠʯʝʥʠʝʤ Ĭ200. 

ʀʟʤʝʨʷʣʘʩʴ ʪʦʣʱʠʥʘ ʥʘʜʢʦʩʪʥʠʮʳ ʚ ʧʠʢʩʝʣʷʭ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʣʠʩʴ ʟʘ ʫʩʣʦʚʥʳʝ 

ʝʜʠʥʠʮʳ, ʯʪʦ ʙʳʣʦ ʘʜʝʢʚʘʪʥʦ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ. ʇʣʦʱʘʜʴ ʦʯʘʛʘ 

 ͊

 ͋
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ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʦʮʝʥʠʚʘʣʘʩʴ ʚ ʧʨʦʮʝʥʪʘʭ ʢʦ ʚʩʝ ʧʣʦʱʘʜʠ 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʜʠʥʘʢʦʚʘ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʡ ʧʨʦʠʟʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ MedCalcÈv.19.1.3. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʨʷʜʳ ʜʘʥʥʳʭ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʨʠʪʝʨʠʷʤ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʐʘʧʠʨʦ-

ʋʠʣʢʘ, ʧʦʩʣʝ ʯʝʛʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʛʨʫʧʧ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʡ 

ʚʝʣʠʯʠʥʳ ʠ ʦʰʠʙʢʠ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ. ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʪʦʯʥʳʡ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ ʚʳʙʦʨʦʢ ʤʘʣʦʛʦ ʦʙʲʝʤʘ. 

ɺʩʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ 

ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ. ɼʦʩʪʦʚʝʨʥʳʤ ʧʨʠʥʠʤʘʣʦʩʴ ʟʥʘʯʝʥʠʝ p<0,05. 

 

2.5 ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʥʘʙʣʶʜʘʝʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʛʠʩʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

1) ʊʦʣʱʠʥʘ ʥʘʜʢʦʩʪʥʠʮʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʜʠʦʜʥʳʤ ʣʘʟʝʨʦʤ ʜʣʠʥʦʡ ʚʦʣʥʳ 

980 ʥʤ ʥʘ 21 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ.  

2) ʊʦʣʱʠʥʘ ʥʘʜʢʦʩʪʥʠʮʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʜʠʦʜʥʳʤ ʣʘʟʝʨʦʤ ʜʣʠʥʦʡ ʚʦʣʥʳ 

980 ʥʤ ʥʘ 45 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

3) ʊʦʣʱʠʥʘ ʥʘʜʢʦʩʪʥʠʮʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʜʠʦʜʥʳʤ ʣʘʟʝʨʦʤ ʜʣʠʥʦʡ ʚʦʣʥʳ 

1550 ʥʤ ʥʘ 21 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

4) ʊʦʣʱʠʥʘ ʥʘʜʢʦʩʪʥʠʮʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʜʠʦʜʥʳʤ ʣʘʟʝʨʦʤ ʜʣʠʥʦʡ ʚʦʣʥʳ 

1550 ʥʤ ʥʘ 45 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

5) ʇʣʦʱʘʜʴ ʜʝʬʝʢʪʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʜʠʦʜʥʳʤ ʣʘʟʝʨʦʤ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ 

ʥʘ 21 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

6) ʇʣʦʱʘʜʴ ʜʝʬʝʢʪʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʜʠʦʜʥʳʤ ʣʘʟʝʨʦʤ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ 

ʥʘ 45 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 
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7) ʇʣʦʱʘʜʴ ʜʝʬʝʢʪʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʜʠʦʜʥʳʤ ʣʘʟʝʨʦʤ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ 

ʥʘ 21 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

8) ʇʣʦʱʘʜʴ ʜʝʬʝʢʪʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʜʠʦʜʥʳʤ ʣʘʟʝʨʦʤ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ 

ʥʘ 45 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ɺʩʝ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʙʣʶʜʘʝʤʳʭ ʪʢʘʥʝʚʳʭ ʠʟʤʝʥʝʥʠʡ: 

1-ʷ ʛʨʫʧʧʘ - ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʩ 

ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ.  

2-ʷ ʛʨʫʧʧʘ - ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʙʝʟ 

ʥʘʜʢʦʩʪʥʠʮʳ. 

3-ʷ ʛʨʫʧʧʘ - ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʩ 

ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ.  

4-ʷ ʛʨʫʧʧʘ - ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʙʝʟ 

ʥʘʜʢʦʩʪʥʠʮʳ.   

ʀʟʤʝʨʝʥʠʷ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʟʦʥʝ ʩ ʩʦʟʜʘʥʠʝʤ ʜʝʬʝʢʪʦʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. 

ʊʦʣʱʠʥʘ ʥʘʜʢʦʩʪʥʠʮʳ ʙʳʣʘ ʦʮʝʥʝʥʘ ʪʦʣʴʢʦ ʚ 1 ʠ 3 ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ 

(ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ), ʪʘʢ ʢʘʢ ʚʦ 2 ʠ 4 ʚʦʟʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ 

ʢʦʩʪʴ ʙʝʟ ʥʘʜʢʦʩʪʥʠʮʳ (ʨʠʩʫʥʦʢ 34). 
 

 
 

ʈʠʩʫʥʦʢ 34 ï ʉʭʝʤʘ ʨʘʟʜʝʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʥʘ ʛʨʫʧʧʳ  

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʊʝʤʝʥʥʘʷ ʢʦʩʪʴ

980 ʥʤ

ɻʨʫʧʧʘ 1

(ʩ ʩʦʭʨʘʥʝʥʥʦʡ 
ʥʘʜʢʦʩʪʥʠʮʝʡ)

ɻʨʫʧʧʘ 2

(ʩ ʦʪʩʣʦʝʥʠʝʤ 
ʥʘʜʢʦʩʪʥʠʮʝʡ)

1550 ʥʤ

ɻʨʫʧʧʘ 3

(ʩ ʩʦʭʨʘʥʝʥʥʦʡ 
ʥʘʜʢʦʩʪʥʠʮʝʡ)

ɻʨʫʧʧʘ 4

(ʩ ʦʪʩʣʦʝʥʠʝʤ 
ʥʘʜʢʦʩʪʥʠʮʳ)
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ɺʳʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 5 ʞʠʚʦʪʥʳʭ 

ʚʳʚʝʜʝʥʳ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 21 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ʆʩʪʘʚʰʠʝʩʷ 5 ʞʠʚʦʪʥʳʭ ʚʳʚʝʜʝʥʳ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 45 ʩʫʪʢʠ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

 

2.5.1 ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ 1 (ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ  

980 ʥʤ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ) 

 

ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʥʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʜʝʩʪʨʫʢʮʠʠ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʦʠʭ ʩʨʦʢʘʭ ʥʘʙʣʶʜʝʥʠʷ, ʧʦʵʪʦʤʫ 

ʧʣʦʱʘʜʴ ʜʝʬʝʢʪʘ ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʦʡ 0. 

ʇʨʠ ʦʮʝʥʢʝ ʪʦʣʱʠʥʳ ʥʘʜʢʦʩʪʥʠʮʳ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʯʝʨʝʟ 21 ʜʝʥʴ 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʘʥʠʧʫʣʷʮʠʠ ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 283,00 ʜʦ 727,00 ʫ.ʝ., 

ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 538,0Ñ132,35 ʫ.ʝ. (95% ɼʀ -31,46-1107,46). ɸ ʯʝʨʝʟ 

45 ʜʥʝʡ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʘʥʠʧʫʣʷʮʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 417,00 ʜʦ 

490,00 ʫ.ʝ., ʘ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 462,33Ñ22,85 ʫ.ʝ. (95% ɼʀ                    

346,02-560,65).  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʘʥʘʣʠʟʘ ʪʦʣʱʠʥʳ ʥʘʜʢʦʩʪʥʠʮʳ ʥʘ 21 ʜʝʥʴ 

ʥʘʙʣʶʜʝʥʠʷ ʩ ʥʦʨʤʦʡ, ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣʩʷ ʚʳʰʝ ʥʦʨʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ 

325,00Ñ132,35 ʫ.ʝ. (95% ɼʀ -244,46-894,46), ʧʨʠʯʝʤ ʵʪʦ ʫʚʝʣʠʯʝʥʠʝ ʙʳʣʦ 

ʜʦʩʪʦʚʝʨʥʳʤ ï ʨ=0,0369 (ʨʠʩʫʥʦʢ 35). 

ɿʘ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ ʩ 21 ʧʦ 45 ʜʝʥʴ ʪʦʣʱʠʥʘ ʥʘʜʢʦʩʪʥʠʮʳ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ 

ʞʠʚʦʪʥʳʭ ʚ ʩʨʝʜʥʝʤ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 75,67Ñ151,19 ʫ.ʝ. (95% ɼʀ -726,18-574,85) ʠ 

ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ ʫʤʝʥʴʰʝʥʠʷ ʥʘ 310,00 ʫ.ʝ. ʜʦ ʫʚʝʣʠʯʝʥʠʷ ʥʘ 207,00 ʫ.ʝ. ʇʨʠʯʝʤ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ 45 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʪʦʣʱʠʥʘ ʥʘʜʢʦʩʪʥʠʮʳ, ʥʝ 

ʩʤʦʪʨʷ ʥʘ ʝʝ ʫʤʝʥʴʰʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 21 ʩʫʪʢʘʤʠ, ʙʳʣʘ ʚ ʩʨʝʜʥʝʤ ʚʳʰʝ 

ʥʦʨʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ 249,33Ñ22,85 ʫ.ʝ. (95% ɼʀ 151,02-347,65), ʧʨʠʯʝʤ 

ʜʘʥʥʳʝ ʦʪʣʠʯʠʷ ʪʘʢʞʝ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʳ ʨ=0,369 (ʨʠʩʫʥʦʢ 36). 
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ʈʠʩʫʥʦʢ 35 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʷ ʪʦʣʱʠʥʳ ʥʘʜʢʦʩʪʥʠʮʳ  

ʥʘ 21 ʜʝʥʴ ʥʘʙʣʶʜʝʥʠʷ ʩ ʥʦʨʤʦʡ ʚ 1-ʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ 

 

 
 

ʈʠʩʫʥʦʢ 36 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʷ ʪʦʣʱʠʥʳ ʥʘʜʢʦʩʪʥʠʮʳ  

ʥʘ 45 ʜʝʥʴ ʥʘʙʣʶʜʝʥʠʷ ʩ ʥʦʨʤʦʡ ʚ 1-ʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ 

 

ʆʜʥʘʢʦ, ʧʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʝ ʚʳʷʚʠʣ ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʘʟʣʠʯʠʡ ʚ ʪʦʣʱʠʥʝ ʥʘʜʢʦʩʪʥʠʮʳ ʥʘ 21 ʠ 45 ʩʫʪʢʠ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ï 

ʨ=0,058. 
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2.5.2 ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ 2 (ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ  

980 ʥʤ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʩ ʦʪʩʣʦʝʥʠʝʤ ʥʘʜʢʦʩʪʥʠʮʳ) 

 

 ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʪʦʣʴʢʦ ʦʮʝʥʢʘ ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʘ 

ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʏʝʨʝʟ 21 ʜʝʥʴ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʚʘʨʴʠʨʦʚʘʣ ʦʪ 4,50 ʜʦ 8,20 ʫ.ʝ., ʘ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 6,10Ñ1,09 ʫ.ʝ. (95% 

ɼʀ 1,38-10,82). ʅʘ ʩʨʦʢʝ ʥʘʙʣʶʜʝʥʠʷ ʚ 45 ʜʥʝʡ ʧʣʦʱʘʜʴ ʜʝʬʝʢʪʘ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 

7,20 ʜʦ 8,70 ʫ.ʝ., ʛʜʝ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʨʘʚʝʥ 8,00Ñ0,44 ʫ.ʝ. (95% ɼʀ                 

6,12-9,88).  

ɿʘ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ ʩ 21 ʧʦ 45 ʜʝʥʴ ʧʣʦʱʘʜʴ ʜʝʬʝʢʪʘ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ 

ʞʠʚʦʪʥʳʭ ʧʦʜʚʝʨʛʘʣʘʩʴ ʠʟʤʝʥʝʥʠʷʤ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -1,00 ʜʦ 4,20 ʫ.ʝ., ʧʦʵʪʦʤʫ ʚ 

ʩʨʝʜʥʝʤ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʘ ʥʘ 1,90Ñ1,53 ʫ.ʝ. 

(95% ɼʀ -4,69-8,49). 

ʆʜʥʘʢʦ, ʧʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʘʢʞʝ ʥʝ ʚʳʷʚʠʣ ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʘʟʣʠʯʠʡ ʚ ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʘ ʥʘ 21 ʠ 45 ʩʫʪʢʠ ʚʦ 2-ʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ï 

ʨ=0,2730. 

 

2.5.3 ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ 3 (ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ  

1550 ʥʤ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ) 

 

ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʦʙʦʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ï 

ʧʣʦʱʘʜʠ ʜʝʩʪʨʫʢʮʠʠ ʠ ʪʦʣʱʠʥʳ ʥʘʜʢʦʩʪʥʠʮʳ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 
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ʇʦʢʘʟʘʪʝʣʴ ʧʣʦʱʘʜʴ ʜʝʬʝʢʪʘ ʯʝʨʝʟ 21 ʜʝʥʴ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ 

ʚʘʨʴʠʨʦʚʘʣ ʦʪ 5,20 ʜʦ 8,70 ʫ.ʝ., ʛʜʝ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 6,73Ñ1,03 ʫ.ʝ. 

(95% ɼʀ 2,29-11,18).  

ʅʘ ʩʨʦʢʝ ʚ 45 ʜʥʝʡ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 7,60 ʜʦ 9,20 ʫ.ʝ., ʘ 

ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 8,67Ñ0,53 ʫ.ʝ. (95% ɼʀ 6,37-10,96).  

ɿʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʩ 21 ʧʦ 45 ʜʝʥʴ ʧʦʢʘʟʘʪʝʣʴ ʧʣʦʱʘʜʴ ʜʝʬʝʢʪʘ ʚ 

ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʠʟʤʝʥʷʣʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -1,10 ʜʦ 4,00 ʫ.ʝ., ʧʦʵʪʦʤʫ ʚ 

ʩʨʝʜʥʝʤ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 1,93Ñ1,55 ʫ.ʝ. (95% ɼʀ 

-4,73-8,60). 

ʇʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ Mann-Whitney ʥʝ 

ʚʳʷʚʠʣ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʘ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʙʦʠʭ ʩʨʦʢʘʭ ʥʘʙʣʶʜʝʥʠʷ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ï ʨ=0,4210. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʷ ʪʦʣʱʠʥʳ ʥʘʜʢʦʩʪʥʠʮʳ ʯʝʨʝʟ 21 ʜʝʥʴ ʧʦʩʣʝ 

ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʚ ʜʠʘʧʘʟʦʥʝ 607,00 ʜʦ 815,00 ʫ.ʝ., 

ʛʜʝ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 679,0Ñ68,04 ʫ.ʝ. (95% ɼʀ 386,25-971,75).  

ʅʘ ʩʨʦʢʝ ʥʘʙʣʶʜʝʥʠʷ 45 ʜʥʝʡ ʧʦʩʣʝ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʪʦʣʱʠʥʘ 

ʥʘʜʢʦʩʪʥʠʮʳ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 317,00 ʜʦ 418,00 ʫ.ʝ., ʘ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 

359,00Ñ30,37 ʫ.ʝ. (95% ɼʀ 228,33-489,67).  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʘʥʘʣʠʟʘ ʪʦʣʱʠʥʳ ʥʘʜʢʦʩʪʥʠʮʳ ʥʘ 21 ʜʝʥʴ 

ʥʘʙʣʶʜʝʥʠʷ ʩ ʥʦʨʤʦʡ, ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣʩʷ ʚʳʰʝ ʥʦʨʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ 

466,00Ñ68,04 ʫ.ʝ. (95% ɼʀ 173,25-758,75), ʧʨʠʯʝʤ ʵʪʦ ʫʚʝʣʠʯʝʥʠʝ ʙʳʣʦ 

ʜʦʩʪʦʚʝʨʥʳʤ ï ʨ=0,0369 (ʨʠʩʫʥʦʢ 37). 

ɿʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʩ 21 ʧʦ 45 ʜʝʥʴ ʪʦʣʱʠʥʘ ʥʘʜʢʦʩʪʥʠʮʳ ʚ ʜʘʥʥʦʡ 

ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʚ ʩʨʝʜʥʝʤ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 320,00Ñ81,07 ʫ.ʝ. (95% ɼʀ                      

-668,83-28,83), ʛʜʝ ʜʘʥʥʳʝ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 473,00 ʫ.ʝ. ʜʦ 197,00 ʫ.ʝ. 

ʇʨʠʯʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ 45 ʩʫʪʢʠ ʥʘʙʣʶʜʝʥʠʷ ʪʦʣʱʠʥʘ 

ʥʘʜʢʦʩʪʥʠʮʳ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʝʝ ʫʤʝʥʴʰʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 21 ʩʫʪʢʘʤʠ, ʙʳʣʘ ʚ 

ʩʨʝʜʥʝʤ ʚʳʰʝ ʥʦʨʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ 146,00Ñ30,37 ʫ.ʝ. (95% ɼʀ 15,33-276,67), 

ʧʨʠʯʝʤ ʜʘʥʥʳʝ ʦʪʣʠʯʠʷ ʪʘʢʞʝ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʳ ʨ=0,369 (ʨʠʩʫʥʦʢ 38). 
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ʈʠʩʫʥʦʢ 37 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʷ ʪʦʣʱʠʥʳ ʥʘʜʢʦʩʪʥʠʮʳ  

ʥʘ 21 ʜʝʥʴ ʥʘʙʣʶʜʝʥʠʷ ʩ ʥʦʨʤʦʡ ʚ 3 ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ 

 

 
 

ʈʠʩʫʥʦʢ 38 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʷ ʪʦʣʱʠʥʳ ʥʘʜʢʦʩʪʥʠʮʳ  

ʥʘ 45 ʜʝʥʴ ʥʘʙʣʶʜʝʥʠʷ ʩ ʥʦʨʤʦʡ ʚ 3 ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ 

 

ʆʜʥʘʢʦ, ʧʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʝ ʚʳʷʚʠʣ ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʘʟʣʠʯʠʡ ʚ ʪʦʣʱʠʥʝ ʥʘʜʢʦʩʪʥʠʮʳ ʥʘ 21 ʠ 45 ʩʫʪʢʠ ʚ 1 ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ï 

ʨ=0,332. 
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2.5.4 ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ 4 (ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ  

1550 ʥʤ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʩ ʦʪʩʣʦʝʥʠʝʤ ʥʘʜʢʦʩʪʥʠʮʳ) 

 

ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʙr ʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʪʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʷ 

ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʡ ʯʝʨʝʟ 

21 ʜʝʥʴ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʘʥʠʧʫʣʷʮʠʠ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 9,70 ʜʦ 15,40 ʫ.ʝ., ʘ ʩʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 12,93Ñ1,69 ʫ.ʝ. (95% ɼʀ 5,66-20,20). ʅʘ ʩʨʦʢʝ ʚ 45 ʜʥʝʡ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʤʘʥʠʧʫʣʷʮʠʠ ʧʣʦʱʘʜʴ ʜʝʬʝʢʪʘ ʙʳʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 14,10 ʜʦ 21,10 ʫ.ʝ., 

ʛʜʝ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 17,23Ñ2,05 ʫ.ʝ. (95% ɼʀ 8,40-26,07).  

ɿʘ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ ʩ 21 ʧʦ 45 ʜʝʥʴ ʧʣʦʱʘʜʴ ʜʝʬʝʢʪʘ ʚ 4-ʦʡ ʛʨʫʧʧʝ 

ʞʠʚʦʪʥʳʭ ʧʦʜʚʝʨʛʘʣʘʩʴ ʠʟʤʝʥʝʥʠʷʤ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -1,30 ʜʦ 11,40 ʫ.ʝ., ʧʦʵʪʦʤʫ ʚ 

ʩʨʝʜʥʝʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʘ ʥʘ 4,30Ñ3,74 ʫ.ʝ. (95% ɼʀ             

-11,80-20,40). 

ʆʜʥʘʢʦ, ʧʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ Mann-

Whitney ʥʝ ʚʳʷʚʠʣ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʘ ʥʘ 21 ʠ 45 ʩʫʪʢʠ ʚ 

ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ï ʨ=0,8070. 

 

2.5.5 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʞʠʚʦʪʥʳʭ 1 ʠ 3 ʛʨʫʧʧʳ 

 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ 

ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ ʙʳʣ ʚʳʷʚʣʝʥ ʩʣʝʜʫʶʱʠʡ ʨʷʜ 

ʨʘʟʣʠʯʠʡ.  

ʅʘ 21 ʩʫʪʢʠ ʧʣʦʱʘʜʴ ʜʝʬʝʢʪʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʞʠʚʦʪʥʳʭ 3 ʛʨʫʧʧʳ 

(ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ) ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ 

ʫ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ 1 (ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ) ï ʨ=0,0369 

(ʨʠʩʫʥʦʢ 39).  
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ʈʠʩʫʥʦʢ 39 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʣʦʱʘʜʠ ʜʝʩʪʨʫʢʮʠʠ  

ʥʘ 21 ʩʫʪʢʠ ʧʦʩʣʝ ʤʘʥʠʧʫʣʷʮʠʠ ʚ 1-ʦʡ ʠ 3-ʝʡ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ 

 

ʅʘ 45 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʣʦʱʘʜʴ ʜʝʩʪʨʫʢʮʠʠ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʙʳʣʘ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʚ 3-ʝʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ï ʨ=0,0339 

(ʨʠʩʫʥʦʢ 40). 

 

 
 

ʈʠʩʫʥʦʢ 40 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʣʦʱʘʜʠ ʜʝʩʪʨʫʢʮʠʠ  

ʥʘ 45 ʜʝʥʴ ʧʦʩʣʝ ʤʘʥʠʧʫʣʷʮʠʠ ʚ 1-ʦʡ ʠ 3-ʝʡ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ 
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2.5.6 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʞʠʚʦʪʥʳʭ 2 ʠ 4 ʛʨʫʧʧʳ 

 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ 

ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ʙʝʟ ʥʘʜʢʦʩʪʥʠʮʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʟʣʠʯʠʷ.  

ʅʘ 21 ʩʫʪʢʠ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʘ ʚ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ 2 ʠ 4 

ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ï ʨ=0,1000. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʘʩʴ ʠ 

ʥʘ 45 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ï ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʜʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʣʘʟʝʨʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʦʡ ʚʦʣʥʳ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ 

ï ʨ=0,1000. 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʪʦʣʱʠʥʳ ʥʘʜʢʦʩʪʥʠʮʳ ʥʘ 21 ʩʫʪʢʠ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʚ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ 2 (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 

980 ʥʤ) ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ ʛʨʫʧʧʳ 4 (ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ 

ʚʦʣʥʳ 1550 ʥʤ) ï ʨ=0,4000. ʅʘ 45 ʩʫʪʢʠ ʥʘʙʣʶʜʝʥʠʷ ʪʘʢʞʝ ʥʝ ʚʳʷʚʣʝʥʦ 

ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʪʦʣʱʠʥʝ ʥʘʜʢʦʩʪʥʠʮʳ ʤʝʞʜʫ ʦʙʝʠʤʠ ʛʨʫʧʧʘʤʠ ï 

ʨ=0,2000. 

  

2.6 ʆʙʩʫʞʜʝʥʠʝ 

 

ɺʣʠʷʥʠʝ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʨʝʛʝʥʝʨʘʮʠʶ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʤʘʣʦ ʠʟʫʯʝʥʦ 

ʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ ʥʝ ʪʦʣʴʢʦ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ. Migliario ʠ Huertas ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ ʥʘ ʦʩʪʝʦʛʝʥʥʳʝ ʢʣʝʪʢʠ ʠ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʟʘʞʠʚʣʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ [59; 101]. ʅʝʢʦʪʦʨʳʝ ʤʝʪʦʜʠʢʠ, 

ʥʘʧʨʠʤʝʨ, ʥʝʘʙʣʷʮʠʦʥʥʳʡ ʣʘʟʝʨʥʳʡ ʬʦʪʦʪʝʨʤʦʣʠʟ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ 

ʣʦʢʘʣʴʥʳʡ ʘʩʝʧʪʠʯʝʩʢʠʡ ʥʝʢʨʦʟ ʪʢʘʥʝʡ, ʢʦʪʦʨʳʡ ʩʪʠʤʫʣʠʨʫʝʪ ʠʭ ʨʝʛʝʥʝʨʘʮʠʶ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤ ʫʜʘʣʦʩʴ ʠʟʫʯʠʪʴ ʚʩʝ ʪʦʥʢʦʩʪʠ 
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ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʠ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ [177]. 

ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʪʢʘʥʝʚʳʭ ʠʟʤʝʥʝʥʠʡ ʫ ʨʘʟʥʳʭ ʞʠʚʦʪʥʳʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʘʣʘʩʴ, ʥʦ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʠ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʢʘʥʝʡ ʪʝʤʝʥʥʦʡ 

ʦʙʣʘʩʪʠ ʯʝʨʝʧʘ ʢʨʦʣʠʢʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʣʘʟʝʨʦʚ ʩ 

ʜʣʠʥʘʤʠ ʚʦʣʥ 980 ʥʤ ʠ 1550 ʥʤ ʥʘʙʣʶʜʘʶʪʩʷ ʚʳʨʘʞʝʥʥʳʝ ʜʝʩʪʨʫʢʪʠʚʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʪʢʘʥʷʭ. ʊʘʢ, ʚ ʦʯʘʛʘʭ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʢʦʧʣʝʥʠʷ 

ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʠʣʠ ʦʙʫʛʣʝʥʥʳʭ ʤʘʩʩ, ʢʦʩʪʥʳʭ ʬʨʘʛʤʝʥʪʦʚ, ʘʤʦʨʬʥʦʛʦ ʜʝʪʨʠʪʘ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʦʦʙʱʘʣʦʩʴ ʦ ʧʦʣʥʦʤ 

ʥʝʦʙʨʘʪʠʤʦʤ ʧʦʚʨʝʞʜʝʥʠʠ ʠ ʜʦʣʛʦʤ ʟʘʞʠʚʣʝʥʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʣʘʟʝʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ [46; 47; 69; 82; 102; 103; 168]. 

ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʜʝʩʪʨʫʢʮʠʠ ʦʪʤʝʯʘʣʠʩʴ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ ʚ ʟʦʥʝ ʩ ʦʪʩʣʦʡʢʦʡ 

ʥʘʜʢʦʩʪʥʠʮʳ, ʧʨʠ ʜʝʡʩʪʚʠʠ ʝʛʦ ʥʘ ʦʛʦʣʝʥʥʫʶ ʢʦʩʪʴ. ʅʘʜʢʦʩʪʥʠʮʘ ʷʚʣʷʝʪʩʷ 

çʱʠʪʦʤè ʜʣʷ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ. ʅʘʠʤʝʥʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ ʧʨʠ ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝ. 

ʉʪʨʘʜʘʣʘ ʪʦʣʴʢʦ ʥʘʨʫʞʥʘʷ ʢʦʨʪʠʢʘʣʴʥʘʷ ʧʣʘʩʪʠʥʢʘ ʠ ʥʘʜʢʦʩʪʥʠʮʘ. ʉʪʨʦʝʥʠʝ 

ʚʥʫʪʨʝʥʥʝʡ ʢʦʨʪʠʢʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʥʝ ʤʝʥʷʣʦʩʴ. ɺ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʤʝʥʷʣʦʩʴ 

ʩʦʦʪʥʦʰʝʥʠʝ ʞʠʨʦʚʦʛʦ ʠ ʢʨʦʚʝʪʚʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʧʨʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʤ 

ʧʦʚʨʝʞʜʝʥʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ. 

ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʟʝʨʘʤʠ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ ʠ 980 ʥʤ, ʠ 1550 ʥʤ, ʪʦʣʴʢʦ ʚ ʝʜʠʥʠʯʥʳʭ 

ʩʣʫʯʘʷʭ ʢʘʢ ʧʦʩʣʝʜʩʪʚʠʝ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʠʜʝ 

ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʠ ʬʠʙʨʦʟʠʨʦʚʘʥʠʠ ʥʘʜʢʦʩʪʥʠʮʳ. ʈʘʩʩʘʩʳʚʘʥʠʝ ʜʝʪʨʠʪʘ ʠʣʠ ʝʛʦ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʭʦʜʠʣʠ ʤʝʜʣʝʥʥʦ ʠ ʥʝ ʦʜʠʥʘʢʦʚʦ ʫ ʨʘʟʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʵʪʦʤʫ ʫ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʘʤʦʨʬʥʳʝ ʤʘʩʩʳ ʩʦʭʨʘʥʷʣʠʩʴ ʥʘ ʩʨʦʢʝ ʚ 45 ʜʥʝʡ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʦʝʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʯʝʨʝʧʘ ʠ ʩʣʘʙʳʤʠ 

ʧʦʪʝʥʮʠʷʤʠ ʢʣʝʪʦʯʥʦʛʦ ʠ ʙʝʩʢʣʝʪʦʯʥʦʛʦ ʨʘʩʩʘʩʳʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 
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ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʩʪʝʡ ʯʝʨʝʧʘ, ʘ ʠʤʝʥʥʦ ʪʝʤʝʥʥʳʭ ʢʦʩʪʝʡ ʥʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ. 

ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʢʦʩʪʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʚ ʛʨʫʧʧʝ 

ʞʠʚʦʪʥʳʭ ʩ ʩʦʟʜʘʥʠʝʤ ʜʝʬʝʢʪʘ ʠ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʥʝʛʦ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʚ 

6 ʩʣʫʯʘʷʭ ʠʟ 10 ʦʪʤʝʯʘʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʣʦʜʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʦʡ 

ʟʦʥʳ ʧʦ ʧʝʨʠʬʝʨʠʠ ʦʯʘʛʘ ʧʦʨʘʞʝʥʠʷ. ʕʪʦ ʚʳʟʚʘʥʦ ʧʦʚʨʝʞʜʝʥʠʝʤ ʢʣʝʪʦʢ-

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʦʩʪʝʦʙʣʘʩʪʦʚ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʦʩʪʝʦʛʝʥʝʟ. ʕʪʦʪ ʧʨʦʮʝʩʩ 

ʥʘʙʣʶʜʘʣʩʷ Bloise ʠ ʩʦʘʚʪʦʨʘʤʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʢʣʝʪʢʘʭ, ʧʦʜʦʙʥʳʭ 

ʦʩʪʝʦʙʣʘʩʪʘʤ ʯʝʣʦʚʝʢʘ (Saos-2) [88]. 

ʇʨʠ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʧʣʦʱʘʜʴ ʜʝʩʪʨʫʢʮʠʠ ʠ ʪʦʣʱʠʥʘ ʥʘʜʢʦʩʪʥʠʮʳ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʤʠ ʜʠʦʜʥʳʤʠ ʣʘʟʝʨʘʤʠ ʥʘ ʩʨʦʢʘʭ ʥʘʙʣʶʜʝʥʠʷ ʚ 21 ʠ 

45 ʜʥʝʡ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʦʙʦʠʤʠ ʚʠʜʘʤʠ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʩ 

ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ ʧʦʢʘʟʘʪʝʣʠ ʪʦʣʱʠʥʳ ʥʘʜʢʦʩʪʥʠʮʳ ʙʳʣʠ ʚʳʰʝ 

ʥʦʨʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʦʙʦʠʭ ʩʨʦʢʘʭ ʥʘʙʣʶʜʝʥʠʷ. ʋʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ 

ʥʘʜʢʦʩʪʥʠʮʳ ʧʦʩʣʝ ʤʘʥʠʧʫʣʷʮʠʠ ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʘʤʠ 

ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʠ ʬʠʙʨʦʟʠʨʦʚʘʥʠʠ ʥʘʜʢʦʩʪʥʠʮʳ ʚ ʦʪʚʝʪ ʥʘ ʘʩʝʧʪʠʯʝʩʢʠʡ ʥʝʢʨʦʟ 

ʪʢʘʥʝʡ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʜʥʘʢʦ ʧʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʢʘʥʝʡ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʡ ʣʶʙʳʭ ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ, 

ʥʦ ʥʝ ʚʩʝʛʜʘ ʦʥʠ ʙʫʜʫʪ ʥʦʩʠʪʴ ʘʩʝʧʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ [33]. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʣʱʠʥʘ ʥʘʜʢʦʩʪʥʠʮʳ ʟʘ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ ʩ 21 ʧʦ 

45 ʜʝʥʴ ʚ ʩʨʝʜʥʝʤ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 75,67Ñ151,19 ʫ.ʝ. (95% ɼʀ -726,18-574,85) ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʣʘʟʝʨʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ ʠ ʥʘ 320,00Ñ81,07 ʫ.ʝ. (95% ɼʀ                          

-668,83-28,83) ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʣʘʟʝʨʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ, ʥʦ ʚʩʝ ʞʝ ʙʳʣʘ 

ʚʳʝh ʥʦʨʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʦʙʦʠʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʧʣʦʱʘʜʠ ʜʝʩʪʨʫʢʮʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ ʥʘ ʟʦʥʫ ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʨʘʚʝʥ 0. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘʜʢʦʩʪʥʠʮʘ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ 
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çʟʘʱʠʪʥʳʤ ʩʣʦʝʤè ʜʣʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʜʘʥʥʳʡ ʪʠʧ ʠʟʣʫʯʝʥʠʷ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ 

ʪʦʣʴʢʦ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʢʣʝʪʦʢ, ʘ ʠʤʝʥʥʦ ʯʝʨʝʟ 21 ʜʝʥʴ ʥʘʙʣʶʜʘʣʠʩʴ 

ʧʫʩʪʳʝ ʢʣʝʪʦʯʥʳʝ ʣʘʢʫʥʳ ʠ ʧʠʢʥʦʟ ʷʜʝʨ ʦʩʪʝʦʮʠʪʦʚ ʚ ʥʘʨʫʞʥʦʡ ʢʦʨʪʠʢʘʣʴʥʦʡ 

ʧʣʘʩʪʠʥʢʝ. ʕʪʦ ʦʪʨʘʞʘʝʪ ʧʨʦʰʝʜʰʝʝ ʘʩʝʧʪʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʚ ʦʪʚʝʪ ʥʘ ʣʘʟʝʨʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ. ʅʘ ʩʨʦʢʝ 45 ʜʥʝʡ ʧʦʩʣʝ ʤʘʥʠʧʫʣʷʮʠʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʢʣʝʪʦʢ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʣʠʰʴ ʥʝʤʥʦʛʦ ʦʪʣʠʯʘʣʩʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ. 

ɺ ʩʣʫʯʘʷʭ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ ʥʘ ʟʦʥʫ ʩ 

ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʣʫʯʝʥʠʝ ʧʨʦʥʠʢʘʝʪ ʯʝʨʝʟ ʥʝʝ 

ʠ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ. ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʩʠʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʜʘʥʥʦʛʦ ʪʠʧʘ ʣʘʟʝʨʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʣʘʟʝʨʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʦʣʱʠʥʳ ʥʘʜʢʦʩʪʥʠʮʳ, ʢʦʪʦʨʘʷ ʫʤʝʥʴʰʘʣʘʩʴ ʚ ʧʝʨʠʦʜ ʦʪ 21 ʢ 

45 ʜʥʶ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʦʙʦʠʤʠ ʪʠʧʘʤʠ ʣʘʟʝʨʦʚ, ʧʦʢʘʟʘʪʝʣʴ 

ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʘ ʢ 45 ʜʥʶ ʥʘʙʣʶʜʝʥʠʷ ʫʚʝʣʠʯʠʚʘʣʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,93Ñ1,55 (95% 

ɼʀ -4,73-8,60). ʆʜʥʘʢʦ ʧʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ 

Mann-Whitney ʚʩʝ ʞʝ ʥʝ ʚʳʷʚʠʣ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 21 ʠ 

45 ʩʫʪʢʠ ï ʨ=0,4210.  

ʇʨʠ ʘʥʘʣʠʟʝ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʩ ʣʘʟʝʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ 

ʙʝʟ ʥʘʜʢʦʩʪʥʠʮʳ ʪʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʊʘʢʞʝ, ʢʘʢ ʠ ʚ ʟʦʥʘʭ ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʥʘʜʢʦʩʪʥʠʮʝʡ ʧʦʢʘʟʘʪʝʣʴ 

ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 21 ʢ 45 ʜʥʶ ʥʘʙʣʶʜʝʥʠʷ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,90Ñ1,53 ʫ.ʝ. (95% ɼʀ -4,69-8,49) ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 ʥʤ ʠ ʥʘ 4,30Ñ3,74 ʫ.ʝ. (95% ɼʀ -11,80-20,40) ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʜʝʩʪʨʫʢʪʠʚʥʦʝ 

ʜʝʡʩʪʚʠʝ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʘʟʝʨʦʤ ʩ ʜʣʠʥʦʡ 

ʚʦʣʥʳ 980 ʥʤ. ʅʘʧʨʠʤʝʨ, ʥʘ ʩʨʦʢʝ ʚ 45 ʜʥʝʡ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʧʦʢʘʟʘʪʝʣʴ 

ʧʣʦʱʘʜʠ ʜʝʬʝʢʪʘ ʚʦ 2 ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣ 8,00Ñ0,44 ʫ.ʝ. (95% 

ɼʀ 6,12-9,88), ʘ ʚ 4 ʛʨʫʧʧʝ ï 17,23Ñ2,05 ʫ.ʝ. (95% ɼʀ 8,40-26,07), ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ 



86 

 

ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ, ʧʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʘʢʞʝ ʥʝ ʚʳʷʚʠʣ 

ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 21 ʠ 45 ʩʫʪʢʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ ï ʨ=0,8070. 

ʊʘʢʞʝ ʥʘʤʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʫʩʥʦ-ʣʫʯʝʚʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ ʥʝ ʦʧʨʘʚʜʘʥʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ 

980 ʥʤ ʠ 1550 ʥʤ ʥʘ ʩʦʩʪʦʷʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ɺʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʧʦʢʘʟʘʣʦ ʥʠʢʘʢʠʭ ʦʪʣʠʯʠʡ ʦʪ ʥʦʨʤʘʣʴʥʦʡ ʘʥʘʪʦʤʠʠ ʯʝʨʝʧʘ 

ʢʨʦʣʠʢʦʚ, ʜʘʞʝ ʚ ʟʦʥʝ ʩ ʩʦʟʜʘʥʠʝʤ ʜʝʬʝʢʪʦʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʲʝʤʝ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʚ ʟʦʥʝ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ɺ ʦʪʣʠʯʠʠ ʦʪ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʫʩʥʦ-ʣʫʯʝʚʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʨʙʠʝʚʦʛʦ ʣʘʟʝʨʘ (Er: YAG-laser) ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ 2,94 ʤʢʤ ʙʳʣʦ ʦʧʨʘʚʜʘʥʦ. ʅʘ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʙʳʣʦ 

ʚʦʟʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʣʦʱʘʜʴ ʜʝʬʝʢʪʦʚ, ʠʭ ʨʝʛʝʥʝʨʘʮʠʶ ʥʘ ʩʨʦʢʘʭ ʚ 1,5 ʠ 3 ʤʝʩʷʮʘ 

ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʠ ʩʨʘʚʥʠʪʴ ʢʦʥʛʣʦʤʝʨʘʮʠʶ ʛʨʘʥʫʣ ʢʩʝʥʦʧʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʘʟʝʨʘ ʠ ʙʝʟ ʥʝʛʦ [19; 47]. 

ʀʟʤʝʥʝʥʠʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʜʠʦʜʥʳʤʠ ʣʘʟʝʨʘʤʠ ʥʦʩʷʪ ʙʦʣʴʰʝ ʥʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ, ʘ ʢʘʯʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ 

ʩʦʩʪʘʚʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʊʘʢʞʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟʤʝʥʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʥʘʜʢʦʩʪʥʠʮʝ, ʢʦʪʦʨʫʶ ʥʝʚʦʟʤʦʞʥʦ ʚ ʜʦʣʞʥʦʡ ʤʝʨʝ ʦʮʝʥʠʪʴ ʥʘ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʣʘʟʝʨʥʦʝ ʠʟʫʯʝʥʠʝ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ 980 ʠ 1550 ʥʤ ʥʝ 

ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʙʳʩʪʨʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʥʘʜʢʦʩʪʥʠʮʳ ʚ ʦʪʚʝʪ ʥʘ 

ʧʦʚʨʝʞʜʝʥʠʝ, ʧʨʦʚʝʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʜʦʢʘʟʘʣ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʜʠʦʜʥʳʤʠ 

ʣʘʟʝʨʘʤʠ ʥʘ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ ʚ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ. ʊʘʢʞʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʟʥʠʢʘʶʱʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʩʣʝ 

ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʦʩʷʪ ʘʩʝʧʪʠʯʝʩʢʠʡ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʚ 

ʦʪʣʠʯʠʠ ʦʪ ʜʨʫʛʠʭ ʚʦʟʤʦʞʥʳʭ ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ.  
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ɻʣʘʚʘ 3 

ʃɸɿɽʈʅɸʗ ɹʀʆʄʆɼʀʌʀʂɸʎʀʗ ʄʗɻʂʀʍ ʊʂɸʅɽʁ 

 

3.1 ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʷ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ 

ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʝʛʝʥʝʨʘʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ 

ʧʦʣʦʩʪʠ ʨʪʘ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ ʙʘʟʝ ʢʣʠʥʠʢʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ 

ʌɻɹʆʋ ɺʆ ʇʉʇʙɻʄʋ ʠʤ. ʀ.ʇ. ʇʘʚʣʦʚʘ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʉʇʙ ɻɹʋɿ 

çʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʢʣʠʥʠʢʘ ˉ 9è ʠ ʆʆʆ çɻʦʣʣʠʚʫʜ ʩʤʘʡʣè. 

 

3.1.1 ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ 

 

ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ʥʘ 

ʤʷʛʢʠʝ ʪʢʘʥʠ ʧʦʣʦʩʪʠ ʨʪʘ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ 

ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʦʪʢʨʳʪʦʝ ʥʝʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʢʦʪʦʨʦʝ ʙʳʣʦ 

ʚʢʣʶʯʝʥʦ 60 ʧʘʮʠʝʥʪʦʚ: 14 ʤʫʞʯʠʥ (23,3%) ʠ 46 ʞʝʥʱʠʥ (76,7%). ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʙʦʣʴʥʳʭ ʧʦ ʛʝʥʜʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 41. 

 ʌʨʘʢʮʠʦʥʥʘʷ ʣʘʟʝʨʥʘʷ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʝ ʫ 

ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. 

ɺʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʙʳʣ ʦʪ 25 ʜʦ 70 ʣʝʪ, ʤʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ ʙʝʟ ʫʯʸʪʘ 

ʛʝʥʜʝʨʥʦʛʦ ʧʨʠʟʥʘʢʘ ʩʦʩʪʘʚʣʷʣʘ 54,50 ʛʦʜʘ (95% ɼʀ 42,88-59,00). 
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ʈʠʩʫʥʦʢ 41 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʧʦ ʛʝʥʜʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ 

 

ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʙʳʣʠ:  

1) ʇʘʮʠʝʥʪʳ ʚʦʟʨʘʩʪʦʤ ʦʪ 18 ʜʦ 70 ʣʝʪ. 

2) ʇʘʮʠʝʥʪʳ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʜʝʥʪʘʣʴʥʳʤʠ ʠʤʧʣʘʥʪʘʪʘʤʠ ʧʦ ʜʚʫʭʵʪʘʧʥʦʡ 

ʤʝʪʦʜʠʢʝ, ʢʦʣʠʯʝʩʪʚʦ ʠʤʧʣʘʥʪʘʪʦʚ ï ʦʪ 1 ʜʦ 3 ʝʜʠʥʠʮ. 

3) ʀʤʧʣʘʥʪʘʪʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʙʦʢʦʚʳʝ ʫʯʘʩʪʢʠ ʯʝʣʶʩʪʝʡ (ʣʦʢʘʣʠʟʘʮʠʷ ï ʦʪ 

ʧʝʨʚʦʛʦ ʧʨʝʤʦʣʷʨʘ ʜʦ ʚʪʦʨʦʛʦ ʤʦʣʷʨʘ). 

4) ɺʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ ʦʪ ʜʚʫʭ ʥʝʜʝʣʴ ʜʦ ʪʨʝʭ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ 

ʠʤʧʣʘʥʪʘʪʦʚ. 

5) ʇʘʮʠʝʥʪʳ ʩ ʥʝʦʩʣʦʞʥʝʥʥʳʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ. 

6) ʇʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʤʫʢʦʛʠʥʛʠʚʘʣʴʥʦʡ ʛʨʘʥʠʮʳ ʚʳʷʚʣʷʣʘʩʴ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʟʦʥʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ. 

7) ɼʠʘʤʝʪʨ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʙʳʣ 2 ʤʤ ʠ ʤʝʥʝʝ. 

ʂʨʠʪʝʨʠʷʤʠ ʠʩʢʣʶʯʝʥʠʷ ʙʳʣʠ: 

1)  ʇʘʮʠʝʥʪʳ ʩ ʨʫʙʮʦʚʦ-ʠʟʤʝʥʸʥʥʦʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʦʡ, ʩ ʥʘʣʠʯʠʝʤ ʪʷʞʝʡ 

ʧʦʣʦʩʪʠ ʨʪʘ ʚ ʟʦʥʝ ʠʤʧʣʘʥʪʘʮʠʠ. 

2) ʇʘʮʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘʩʪʨʦʝʥʳ ʥʘ ʦʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ, ʚ ʩʚʷʟʠ ʩ 

ʜʝʬʠʮʠʪʦʤ ʚʨʝʤʝʥʠ.  
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3) ʇʘʮʠʝʥʪʳ, ʢʦʪʦʨʳʤ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʫʩʪʘʥʦʚʢʘ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʳ 

ʠʣʠ ʥʝʤʝʜʣʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʚʨʝʤʝʥʥʳʤʠ ʢʦʨʦʥʢʘʤʠ ʥʘ ʠʤʧʣʘʥʪʘʪʘʭ ʧʦʩʣʝ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

4) ʇʘʮʠʝʥʪʳ ʩ ʦʩʪʨʳʤ ʚʦʩʧʘʣʝʥʠʝʤ ʚ ʟʦʥʘʭ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ʆʪʙʦʨ ʧʘʮʠʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʙʝʟ ʫʯʝʪʘ ʨʘʩʳ, ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ, ʩʦʮʠʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʨʦʯʠʭ ʬʘʢʪʦʨʦʚ. 

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʨʝʜʚʟʷʪʦʩʪʠ ʠ ʥʝʦʙʲʝʢʪʠʚʥʦʩʪʠ ʢʘʞʜʦʤʫ ʧʘʮʠʝʥʪʫ 

ʧʨʠʩʚʘʠʚʘʣʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʢʦʜ ʫʯʘʩʪʥʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ 

ʟʘʧʦʣʥʷʣʩʷ ʚ ʀʥʜʠʚʠʜʫʘʣʴʥʦʡ ʈʝʛʠʩʪʨʘʮʠʦʥʥʦʡ ʂʘʨʪʝ (ʀʈʂ) ʠ ʜʥʝʚʥʠʢʝ 

ʧʘʮʠʝʥʪʘ (ʨʠʩʫʥʦʢ 42).  

 

 

ʈʠʩʫʥʦʢ 42 ï ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʈʝʛʠʩʪʨʘʮʠʦʥʥʘʷ ʂʘʨʪʘ ʧʘʮʠʝʥʪʘ 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʣʦʢʘʣʠʟʘʮʠʠ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ 

ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʝ ʚ ʟʦʥʘʭ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʤʧʣʘʥʪʘʪʦʚ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʫ ʚ ʟʦʥʝ 

ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʤʧʣʘʥʪʘʪʦʚ ɺʝʨʭʥʷʷ ʯʝʣʶʩʪʴ ʅʠʞʥʷʷ ʯʝʣʶʩʪʴ 

ʂʦʣʠʯʝʩʪʚʦ ʠʤʧʣʘʥʪʘʪʦʚ  

ʚ ʟʦʥʝ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 

1 2 3 1 2 3 

6  

(10%) 

13  

(21,7%) 

9 

(15%) 

11  

(18,3%) 

14  

(23,3%) 

7  

(11,7%) 

ɺʩʝʛʦ ʠʤʧʣʘʥʪʘʪʦʚ: 28 (46,7%) 32 (53,3%) 
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 ʅʘ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 28 ʠʤʧʣʘʥʪʘʪʦʚ (46,7%). ʃʘʟʝʨʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʟʦʥʘʭ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥʦ ʦʪ 1 ʜʦ 3 ʠʤʧʣʘʥʪʘʪʦʚ, ʠʟ ʥʠʭ 

ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʜʥʦʡ ʝʜʠʥʠʮʳ ï 6 ʠʤʧʣʘʥʪʘʪʦʚ (10%), ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʚʫʭ ï 

13 ʠʤʧʣʘʥʪʘʪʦʚ (21,7%), ʘ ʚ ʢʦʣʠʯʝʩʪʚʝ ʪʨʝʭ ï 9 ʠʤʧʣʘʥʪʘʪʦʚ (15%).  

 ʅʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 32 ʠʤʧʣʘʥʪʘʪʘ (53,3%), ʠʟ ʥʠʭ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʦʜʥʦʡ ʝʜʠʥʠʮʳ ï 11 ʠʤʧʣʘʥʪʘʪʦʚ (18,3%), ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʚʫʭ ï 

14 ʠʤʧʣʘʥʪʘʪʦʚ (23,3%), ʚ ʢʦʣʠʯʝʩʪʚʝ ʪʨʝʭ ï 7 ʠʤʧʣʘʥʪʘʪʦʚ (11,7%). 

 

3.1.2 ʄʝʪʦʜʠʢʘ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʝʪʦʜʠʢʠ ʥʝʘʙʣʷʮʠʦʥʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʬʦʪʦʪʝʨʤʦʣʠʟʘ ʥʘ 

ʤʷʛʢʠʭ ʪʢʘʥʷʭ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʜʠʦʜʥʳʡ ʣʘʟʝʨ ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ. ɼʘʥʥʳʡ ʚʠʜ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʙʳʣ ʚʳʙʨʘʥ ʩ ʫʯʝʪʦʤ 

ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʣʘʟʝʨʥʦʡ ʘʧʧʘʨʘʪʫʨʳ [19]. ʃʘʟʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʣʘʟʝʨʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʃʉʇ çʀʈʕ-ʇʦʣʶʩè (ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʝ 

ʫʜʦʩʪʦʚʝʨʝʥʠʝ ˉ ʌʉ ï 2005/030) (ʨʠʩʫʥʦʢ 43).  

 

 
 

ʈʠʩʫʥʦʢ 43 ï ʃʘʟʝʨʥʳʡ ʭʠʨʫʨʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʃʉʇ çʀʈʕ-ʇʦʣʶʩè  

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʚ ʟʦʥʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ 
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ɼʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʜʝʩʥʳ ʚʦʢʨʫʛ ʠʤʧʣʘʥʪʘʪʦʚ ʠ ʚʦʟʤʦʞʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʨʝʞʠʤ ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ, ʤʦʱʥʦʩʪʴʶ 25 ɺʪ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠʤʧʫʣʴʩʘ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ 60 ʜʦ 250 ʤʩ. ʄʦʱʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʨʝʞʠʤʘ ʣʘʟʝʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ɻʮ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ ʚʦ ʚʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʱʥʦʩʪʴ 

ʤʦʞʝʪ ʙʳʪʴ ʩʥʠʞʝʥʘ ʜʦ 1 ɻʮ. 

ʃʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʢ ʤʝʩʪʫ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʨʝʟ ʦʧʪʠʯʝʩʢʦʝ 

ʚʦʣʦʢʥʦ (ʩʚʝʪʦʚʦʜ) ʩ ʬʦʢʫʩʠʨʫʶʱʝʡ ʥʘʩʘʜʢʦʡ. ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʘʷ ʢʦʤʧʣʝʢʪʫʶʱʘʷ 

ʧʨʠʙʦʨʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʩ ʪʢʘʥʷʤʠ ʯʝʣʦʚʝʢʘ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʣʘʟʝʨʥʳʭ ʢʦʣʦʥʦʢ ʥʘʢʦʥʝʯʥʠʢ ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ 

ʠʩʩʣʝʜʫʝʤʳʤ ʪʢʘʥʷʤ ʠ ʥʘʞʘʪʠʝʤ ʧʝʜʘʣʠ ʧʦʜʘʝʪʩʷ ʠʟʣʫʯʝʥʠʝ (ʨʠʩʫʥʦʢ 44).  

 

 
 

ʈʠʩʫʥʦʢ 44 ï ʂʦʥʪʘʢʪ ʥʘʩʘʜʢʠ ʣʘʟʝʨʥʦʛʦ ʥʘʢʦʥʝʯʥʠʢʘ ʩʦ ʩʣʠʟʠʩʪʦʡ ʧʦʣʦʩʪʠ ʨʪʘ 

 

ɺʦʟʜʝʡʩʪʚʠʝ ʚ ʧʦʣʦʩʪʠ ʨʪʘ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ 

ʢʦʥʪʘʢʪʝ ʨʘʙʦʯʝʛʦ ʢʦʥʮʘ ʚʦʣʦʢʦʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʜʝʩʥʦʡ. 
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3.1.3 ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʪʦʜʠʢʠ 

ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ 

 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʝ ʬʨʘʢʮʠʦʥʥʦʡ 

ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʙʳʣ ʧʨʠʥʷʪ ʩʪʘʥʜʘʨʪʥʳʡ ʢʨʠʪʝʨʠʡ Lang ʠ Loʝ. ɺ ʩʨʝʜʥʝʤ ʧʦ 

ʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʰʠʨʠʥʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ 

ʜʝʩʥʳ ʙʦʣʝʝ 2 ʤʤ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ. ʉ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ 

ʥʝʘʙʣʷʮʠʦʥʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʬʦʪʦʪʝʨʤʦʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʜʦʩʪʠʯʴ ʜʘʥʥʦʡ 

ʰʠʨʠʥʳ ʪʢʘʥʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʬʠʮʠʪʦʤ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ 

ʜʝʩʥʳ ʚʦʢʨʫʛ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ (2 ʤʤ ʠ ʤʝʥʝʝ) ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʦʩʪʘʨʘʪʴʩʷ ʠʟʙʝʞʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦ 

ʘʫʛʤʝʥʪʘʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʨʝʢʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ ʪʝʨʘʧʠʠ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

1) ʌʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ. 

ʌʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʝʨʝʜ 

ʣʝʯʝʥʠʝʤ, ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 4 ʩʝʘʥʩʦʚ 

ʣʘʟʝʨʥʳʭ ʦʙʨʘʙʦʪʦʢ. ʊʘʢʞʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʬʦʪʦʬʠʢʩʘʮʠʷ ʥʘ ʵʪʘʧʝ ʫʩʪʘʥʦʚʢʠ 

ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʦʩʤʦʪʨʘʭ ʯʝʨʝʟ 1, 3 ʠ 

6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʪʝʨʘʧʠʠ. 

ʌʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʚʘʣʠʢʘ (roll test) 

ʜʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʫʢʦʛʠʥʛʠʚʘʣʴʥʦʡ ʛʨʘʥʠʮʳ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʠʟʤʝʨʝʥʠʡ. ʅʘ ʬʦʪʦʛʨʘʬʠʷʭ ʚʩʝʛʜʘ ʜʦʣʞʝʥ ʙʳʣ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʤʘʨʢʝʨ ʠʟʚʝʩʪʥʦʛʦ ʨʘʟʤʝʨʘ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʙʳʣ ʩʦʟʜʘʥ 

ʩʧʝʮʠʘʣʴʥʳʡ ʦʜʥʦʨʘʟʦʚʳʡ ʰʘʙʣʦʥ ʠʟ ʧʣʦʪʥʦʡ ʙʫʤʘʛʠ, ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʜʠʘʤʝʪʨʦʤ 

3 ʤʤ (ʨʠʩʫʥʦʢ 45). 
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ʈʠʩʫʥʦʢ 45 ï ʆʜʥʦʨʘʟʦʚʳʡ ʰʘʙʣʦʥ ʜʣʷ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʜʠʘʤʝʪʨʦʤ 3 ʤʤ 

 

ʌʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘ ʮʠʬʨʦʚʫʶ ʬʦʪʦʪʝʭʥʠʢʫ ʉanon 500d ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʢʪʠʚʘ Canon EF 100mm f/2.8L Macro IS USM ʠ ʩ 

ʧʦʩʪʦʷʥʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ: ʨʝʞʠʤ ʩʲʝʤʢʠ ʄ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ (ISO) 500, 

ʩʢʦʨʦʩʪʴ ʟʘʪʚʦʨʘ 1/160, ʜʠʘʬʨʘʛʤʘ F19-F29. 

ʇʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʦʩʚʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʩʲʸʤʢʠ ʙʳʣʠ ʧʦʩʪʦʷʥʥʳʤʠ ʥʘ 

ʚʩʝʭ ʬʦʪʦʛʨʘʬʠʷʭ. ʌʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʦʜʠʥʘʢʦʚʦʛʦ ʬʦʢʫʩʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʪʘʪʠʚʘ. 

2) ʀʟʤʝʨʝʥʠʝ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. 

ʐʠʨʠʥʘ ʟʦʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʠʟʤʝʨʷʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ 

ʧʘʨʦʜʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʣʠʙʨʦʚʘʥʥʦʛʦ ʟʦʥʜʘ ʦʪ ʤʫʢʦʛʠʥʛʠʚʘʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʜʦ ʩʢʣʘʜʢʠ (ʚʘʣʠʢʘ) ʧʦ ʮʝʥʪʨʫ ʚ ʧʨʦʝʢʮʠʠ ʠʤʧʣʘʥʪʘʪʘ (ʨʠʩʫʥʦʢ 46).  

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʰʘʙʣʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʜʝʩʥʝ, ʚ 

ʧʨʦʛʨʘʤʤʝ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ ImageJ, ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘʣʦʞʝʥʠʝ ʠ 

ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʬʦʪʦʛʨʘʬʠʡ ʠ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʣʠʥʝʡʢʘè (analyze, 

measure) ʠʟʤʝʨʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ʇʦʣʫʯʝʥʥʦʝ ʮʠʬʨʦʚʦʝ 
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ʟʥʘʯʝʥʠʝ (ʚ ʫ.ʝ.) ʧʝʨʝʚʦʜʠʣʦʩʴ ʚ ʥʝʦʙʭʦʜʠʤʦʝ ʠʟʤʝʨʝʥʠʝ (ʤʤ). ʐʠʨʠʥʘ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʠʟʤʝʨʷʣʘʩʴ ʚ ʤʠʣʣʠʤʝʪʨʘʭ (ʤʤ). 

 

 

1 ï ʩʝʨʝʜʠʥʥʘʷ ʧʨʦʝʢʮʠʷ ʠʤʧʣʘʥʪʘʪʘ; 2 ï ʤʫʢʦʛʠʥʛʠʚʘʣʴʥʘʷ ʛʨʘʥʠʮʘ,  

ʦʧʨʝʜʝʣʝʥʥʘʷ ʤʝʪʦʜʦʤ ʚʘʣʠʢʘ; 3 ï ʰʠʨʠʥʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ. 

 

ʈʠʩʫʥʦʢ 46 ï ʀʟʤʝʨʝʥʠʝ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ 

 

3) ʄʝʪʦʜ çʜʝʩʥʝʚʦʛʦè ʚʘʣʠʢʘ 

ʄʝʪʦʜ çʜʝʩʥʝʚʦʛʦè ʚʘʣʠʢʘ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʧʘʨʦʜʦʥʪʦʣʦʛʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʫʢʦʛʠʥʛʠʚʘʣʴʥʦʡ ʛʨʘʥʠʮʳ. 

H. Wolf et al. (2003) ʦʧʠʩʳʚʘʶʪ ʜʘʥʥʳʡ ʪʝʩʪ, ʢʘʢ ʧʘʣʴʮʝʚʦʝ ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ 

ʥʘʜʘʚʣʠʚʘʥʠʝ (ʧʘʨʦʜʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʟʦʥʜ, ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʰʧʘʪʝʣʴ) ʥʘ 

ʧʦʜʚʠʞʥʫʶ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ, ʩʤʝʱʘʷ ʝʝ ʚ ʢʦʨʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ [2; 180]. 

ʇʦ ʜʘʥʥʳʤ Shantipriya (2018) ʵʪʦʪ ʪʝʩʪ ʧʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ, 

ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠ ʥʝ ʩʜʚʠʛʘʝʪʩʷ (ʨʠʩʫʥʦʢ 47) [151].  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʚʝʩʪʠ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʰʧʘʪʝʣʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʢʣʘʜʢʠ ʩʣʠʟʠʩʪʦʡ ʠ ʠʟʤʝʨʝʥʠʷ 

ʰʠʨʠʥʳ ʜʝʩʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʚʘʣʠʢʘ. 

 



95 

 

 
 

ʈʠʩʫʥʦʢ 47 ï ʄʝʪʦʜ çʜʝʩʥʝʚʦʛʦè ʚʘʣʠʢʘ 

 

ʅʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʰʠʨʠʥʘ ʜʝʩʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʫʢʦʛʠʥʛʠʚʘʣʴʥʦʡ 

ʛʨʘʥʠʮʝʡ. ʀʟʤʝʨʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʤʫʢʦʛʠʥʛʠʚʘʣʴʥʦʡ ʛʨʘʥʠʮʝ ʦʪ 

ʷʟʳʯʥʦʡ ʜʦ ʚʝʩʪʠʙʫʣʷʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʅʘ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʰʠʨʠʥʘ ʜʝʩʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʧʦʣʦʞʝʥʠʷ 

ʠʤʧʣʘʥʪʘʪʘ ʚ ʧʨʘʚʠʣʴʥʦʡ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ. ʇʝʨʝʜʥʝʡ ʛʨʘʥʠʮʝʡ ʷʚʣʷʝʪʩʷ 

ʤʫʢʦʛʠʥʛʠʚʘʣʴʥʘʷ ʛʨʘʥʠʮʘ, ʘ ʟʘʜʥʝʡ ʛʨʘʥʠʮʝʡ ʷʚʣʷʝʪʩʷ ʩʝʨʝʜʠʥʘ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ (ʪʘʢ ʢʘʢ ʥʘ ʪʚʝʨʜʦʤ ʥʝʙʝ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʫʢʦʛʠʥʛʠʚʘʣʴʥʦʡ ʛʨʘʥʠʮʳ). 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʝʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʠ ʥʝʘʙʣʷʮʠʦʥʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʬʦʪʦʪʝʨʤʦʣʠʟʘ ʩʣʫʞʠʣʦ ʦʪʩʫʪʩʪʚʠʝ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʙʳʯʥʳʭ ʷʚʣʝʥʠʡ ʚʦʟʜʝʡʩʪʚʠʷ 

ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʤʷʛʢʠʝ ʪʢʘʥʠ ʧʦʣʦʩʪʠ ʨʪʘ, ʪʘʢʠʭ ʢʘʢ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 

ʙʦʣʴ, ʢʨʦʚʦʪʝʯʝʥʠʝ ʠʣʠ ʦʪʝʢ, ʘ ʪʘʢʞʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʚ ʦʙʣʘʩʪʠ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʅʝʞʝʣʘʪʝʣʴʥʳʝ ʷʚʣʝʥʠʷ ʦʮʝʥʠʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʞʘʣʦʙ ʧʘʮʠʝʥʪʘ ʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ. 
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3.2 ʄʝʪʦʜʠʢʘ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ  

ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ 

 

ɺʩʝʤ ʚʢʣʶʯʝʥʥʳʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʘʤ, ʧʦʩʣʝ ʦʮʝʥʢʠ ʙʘʟʦʚʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʧʨʦʚʦʜʠʣʦʩʴ 4 ʩʝʘʥʩʘ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʧʦ ʚʳʰʝ 

ʦʧʠʩʘʥʥʦʡ ʤʝʪʦʜʠʢʝ. ʀʥʪʝʨʚʘʣ rʤʝʞʜʫ ʦʙʨʘʙʦʪʢʘʤʠ ʩʦʩʪʘʚʠʣʠ ʦʪ 2 ʜʦ 4 ʥʝʜʝʣʴ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʛʨʘʬʠʢʫ:  

1) ʏʝʨʝʟ 3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʡ ʦʙʨʘʙʦʪʢʠ (ʦʙʷʟʘʪʝʣʴʥʳʡ ʚʠʟʠʪ). 

2) ʏʝʨʝʟ 1, 6 ʠ 9 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʡ ʦʙʨʘʙʦʪʢʠ (ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʚʠʟʠʪʳ; ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʥʠʷʤ).  

ɼʦ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʢʣʠʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʣʦʢʘʣʠʟʘʮʠʡ ʧʦʣʦʩʪʠ ʨʪʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʜʚʝʨʛʥʫʪʳ ʣʘʟʝʨʥʦʡ 

ʦʙʨʘʙʦʪʢʝ. ɺʠʟʫʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʥʘ ʥʘʣʠʯʠʝ ʦʪʝʢʦʚ (ʚʦʩʧʘʣʝʥʠʝ, 

ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ, ʥʝʢʨʦʟ, ʠ ʪ.ʜ.) ʠ ʙʦʣʝʡ ʧʨʦʚʦʜʠʣʦʩʴ ʩʨʘʟʫ ʧʦʩʣʝ ʢʘʞʜʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʠ ʯʝʨʝʟ 3 ʜʥʷ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ.  

ʃʘʟʝʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦʜ ʘʧʧʣʠʢʘʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʝʡ (ʛʝʣʴ 

çɼʠʩʠʣʘʥè). ʆʙʨʘʙʦʪʢʘ ʜʝʩʥʳ ʣʘʟʝʨʦʤ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʟʦʥʘʭ ʚ ʚʠʜʝ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʷʜʦʚ: ʩʥʘʯʘʣʘ ʧʦ ʤʫʢʦʛʠʥʛʠʚʘʣʴʥʦʡ ʛʨʘʥʠʮʝ ʚ ʟʦʥʝ ʠʤʧʣʘʥʪʘʮʠʠ ʠ 

ʜʘʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʥʘ ʥʝ ʧʨʠʢʨʝʧʣʝʥʥʫʶ ʩʣʠʟʠʩʪʫʶ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʟʘʧʦʣʥʝʥʠʷ ʢʦʣʦʥʢʘʤʠ ï ʧʦʨʷʜʢʘ 15-30% ʚ ʢʘʞʜʦʤ ʨʷʜʫ (ʨʠʩʫʥʦʢ 48).  

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʬʦʪʦʩʥʠʤʢʦʚ, ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʢʨʘʷʤʠ 

ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ (ʪʦʯʢʘ), ʨʘʚʥʦʤʫ ʜʠʘʤʝʪʨʫ ʪʦʯʢʠ.  

ɼʘʥʥʳʝ ʟʘʧʠʩʳʚʘʣʠʩʴ ʚ ʨʝʛʠʩʪʨʘʮʠʦʥʥʫʶ ʢʘʨʪʫ ʧʘʮʠʝʥʪʘ (ʨʘʟʤʝʨ 

ʢʦʘʛʫʣʷʮʠʦʥʥʳʭ ʢʦʣʦʥʦʢ, ʠʭ ʯʠʩʣʦ ʠ ʧʣʦʱʘʜʴ ʠʟʤʝʨʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Image J). 

ʂʨʘʩʥʳʡ ʰʘʙʣʦʥ ʘʨʪʠʢʫʣʷʮʠʦʥʥʦʡ ʙʫʤʘʛʠ ʥʘ ʜʝʩʥʝ ʠʛʨʘʣ ʨʦʣʴ 

ʵʪʘʣʦʥʥʦʛʦ ʨʘʟʤʝʨʘ. ʅʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ ʪʢʘʥʝʡ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ ʧʦ                      
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5-10 ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʦʥʥʳʭ ʢʦʣʦʥʦʢ ʥʘ 1 ʤʤ2. ɼʠʦʜʥʳʡ ʥʘʢʦʥʝʯʥʠʢ ʣʘʟʝʨʘ 

ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʩʪʨʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ.  

 

 
 

ʈʠʩʫʥʦʢ 48 ï ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʠʤʧʣʘʥʪʘʪʘ 

 

ʌʨʘʢʮʠʦʥʥʘʷ ʣʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʜʠʦʜʥʦʛʦ ʣʘʟʝʨʘ 

ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ, ʚʳʟʳʚʘʶʱʝ 

ʤʠʥʠʤʘʣʴʥʳʝ ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ ʫ ʧʘʮʠʝʥʪʘ, ʩ ʧʦʢʨʳʪʠʝʤ ʧʦʨʘʞʝʥʥʦʡ ʟʦʥʳ 

ʪʦʯʢʘʤʠ ʦʙʨʘʙʦʪʢʠ (ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʦʥʥʳʤʠ ʢʦʣʦʥʢʘʤʠ) 10-30% (ʥʝ ʤʝʥʝʝ 

8 ʢʦʣʦʥʦʢ ʥʘ 1 ʤʤ2). ʆʙʨʘʙʦʪʢʘ ʥʘʯʠʥʘʣʘʩʴ ʩ ʵʥʝʨʛʠʠ 130 ʤɼʞ ʚ ʠʤʧʫʣʴʩʝ, ʝʩʣʠ 

ʧʘʮʠʝʥʪ ʥʝ ʤʦʛ ʪʝʨʧʝʪʴ ʦʙʨʘʙʦʪʢʫ ʧʨʠ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ, ʪʦ ʧʨʦʠʩʭʦʜʠʣʦ 

ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʠʠ ʥʘ 10 ʤɼʞ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʧʘʮʠʝʥʪ ʥʝ ʯʫʚʩʪʚʦʚʘʣ ʩʝʙʷ 

ʢʦʤʬʦʨʪʥʦ (ʨʠʩʫʥʦʢ 49).  

ʆʙʨʘʙʦʪʢʘ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʨʦʚʦʜʠʣʘʩʴ ʧʫʪʝʤ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʢʦʥʝʯʥʠʢʘ 

ʧʨʠ ʨʘʙʦʪʝ ʣʘʟʝʨʘ ʚ ʠʤʧʫʣʴʩʥʦ-ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩ ʯʘʩʪʦʪʦʡ ʩʣʝʜʦʚʘʥʠʷ 

ʠʤʧʫʣʴʩʦʚ 1-5 ɻʮ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʢʦʥʝʯʥʠʢʘ ʠ ʯʘʩʪʦʪʘ ʠʤʧʫʣʴʩʦʚ 

ʧʦʜʙʠʨʘʣʠʩʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ. 

ʅʘ ʢʘʞʜʦʤ ʚʠʟʠʪʝ ʧʨʦʚʦʜʠʣʘʩʴ ʢʣʠʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʟʦʥ 

ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʧʦʣʦʩʪʠ ʨʪʘ.  
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ʈʠʩʫʥʦʢ 49 ï ɺʠʜ ʪʢʘʥʝʡ ʩʨʘʟʫ ʧʦʩʣʝ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ.  

ʅʘ ʜʝʩʥʝ ʚʠʜʥʳ ʩʣʝʜʳ ʦʪ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʦʥʥʳʭ ʢʦʣʦʥʥ 

 

ʇʨʦʠʟʚʦʜʠʣʩʷ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʞʘʣʦʙ ʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʣʶʙʳʭ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʚ ʪʝʯʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʚʦʜʠʤʳʤ ʣʘʟʝʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʧʦʣʦʩʪʠ 

ʨʪʘ, ʪʘʢ ʠ ʥʝ ʩʚʷʟʘʥʥʫʶ ʩ ʥʠʤ. ʇʘʮʠʝʥʪʳ ʙʳʣʠ ʧʨʦʠʥʩʪʨʫʢʪʠʨʦʚʘʥʳ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʝʤʝʜʣʝʥʥʦ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʚʨʘʯʦʤ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʶʙʳʭ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ, ʣʠʙʦ ʧʦʜʦʟʨʝʥʠʡ ʥʘ ʥʠʭ.  

ʉ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʫʨʦʚʥʷ ʙʦʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʮʝʜʫʨʳ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚʠʟʫʘʣʴʥʦ-

ʘʥʘʣʦʛʦʚʘʷ ʰʢʘʣʘ (Visual Analog scale, Huskisson E., 1974) (ʨʠʩʫʥʦʢ 50). 

 

 

 
 

ʈʠʩʫʥʦʢ 50 ï ɺʠʜ ʚʠʟʫʘʣʴʥʦ-ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʳ 
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ɼʘʥʥʘʷ ʰʢʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʰʢʘʣʳ ʜʣʠʥʦʡ 10 ʩʤ 

(100 ʤʤ) ʠ ʦʛʨʘʥʠʯʝʥʘ ʜʚʫʤʷ ʢʨʘʡʥʠʤʠ ʪʦʯʢʘʤʠ: çʦʪʩʫʪʩʪʚʠʝ ʙʦʣʠè ʠ 

çʩʠʣʴʥʝʡʰʘʷ ʙʦʣʴ, ʢʘʢʫʶ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʝʜʩʪʘʚʠʪʴè. ʇʘʮʠʝʥʪʫ ʧʨʝʜʣʘʛʘʣʦʩʴ 

ʦʪʤʝʪʠʪʴ ʪʦʯʢʫ ʥʘ ʜʘʥʥʦʡ ʰʢʘʣʝ, ʛʜʝ 0-0,5 ʩʤ ï ʥʝʪ ʙʦʣʠ, 0,5-4,5 ʩʤ ï ʩʣʘʙʘʷ ʙʦʣʴ, 

4,5-7,5 ʩʤ ï ʫʤʝʨʝʥʥʘʷ ʙʦʣʴ, 7,5-10 ʩʤ ï ʩʠʣʴʥʘʷ ʙʦʣʴ. ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʙʦʣʠ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦʩʣʝ ʢʘʞʜʦʡ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʟʘʥʦʩʠʣʘʩʴ ʚ ʀʥʜʠʚʠʜʫʘʣʴʥʫʶ 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʫʶ ʂʘʨʪʫ ʧʘʮʠʝʥʪʘ.  

 

3.3 ʄʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

 

ɼʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʲʝʜʠʥʝʥʳ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ 

Microsoft Excel 2016. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʡ ʧʨʦʠʟʚʝʜʝʥ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ MedCalcÈv.19.1.3. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʨʷʜʳ ʜʘʥʥʳʭ ʙʳʣʠ 

ʧʨʦʚʝʨʝʥʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʨʠʪʝʨʠʷʤ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʪʝʩʪʘ ʐʘʧʠʨʦ-ʋʠʣʢʘ, ʧʦʩʣʝ ʯʝʛʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʥʦʨʤʘʣʴʥʦ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʠ ʦʰʠʙʢʠ ʩʨʝʜʥʝʡ 

ʚʝʣʠʯʠʥʳ, ʘ ʜʣʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʙʳʣʦ ʦʪʣʠʯʥʦ ʦʪ 

ʥʦʨʤʘʣʴʥʦʛʦ, ï ʤʝʜʠʘʥʘ ʠ ʤʝʞʢʚʘʨʪʠʣʴʥʳʡ ʨʘʟʤʘʭ. ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ ʚ ʩʣʫʯʘʝ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʥʳʡ t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ, ʚ ʩʣʫʯʘʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦʪʣʠʯʥʦʛʦ 

ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ, ï ʢʨʠʪʝʨʠʡ Wilcoxon. 

ɺʩʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ 

ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ. ɼʦʩʪʦʚʝʨʥʳʤ ʧʨʠʥʠʤʘʣʦʩʴ ʟʥʘʯʝʥʠʝ p<0,05. 
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3.4 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʷʛʢʠʭ ʪʢʘʥʷʭ ʚ ʟʦʥʝ ʠʤʧʣʘʥʪʘʮʠʠ 

 

ɼʣʷ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ 

ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ʥʘ ʤʷʛʢʠʝ ʪʢʘʥʠ ʧʦʣʦʩʪʠ ʨʪʘ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ 

ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

1) ʐʠʨʠʥʘ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

2) ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

3) ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʦʡ ʝʝ ʰʠʨʠʥʦʡ ʥʘ ʵʪʘʧʝ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ. 

4) ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʠʥʷʪʦʡ çʥʦʨʤʦʡè ʰʠʨʠʥʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. 

ɺʩʝ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʠʟʤʝʨʝʥʳ ʥʘ ʢʘʞʜʦʤ ʚʠʟʠʪʝ ʧʘʮʠʝʥʪʘ 

(ʵʪʘʧ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ, ʧʦʩʣʝ 1 ʩʝʘʥʩʘ, ʧʦʩʣʝ 2 ʩʝʘʥʩʘ, ʧʦʩʣʝ 3 ʩʝʘʥʩʘ, ʧʦʩʣʝ 

4 ʩʝʘʥʩʘ ʠ ʥʘ ʵʪʘʧʝ ʫʩʪʘʥʦʚʢʠ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ). 

 

3.4.1 ɸʥʘʣʠʟ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ  

ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʅʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʰʠʨʠʥʳ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʚ ʟʦʥʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ (ʪʘʙʣʠʮʘ 2). 

ʅʘ ʵʪʘʧʝ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ (ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ) ʰʠʨʠʥʘ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʫ ʧʘʮʠʝʥʪʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 0,10 ʜʦ 2,00 ʤʤ, ʘ ʤʝʜʠʘʥʘ 

ʰʠʨʠʥʳ ʩʦʩʪʘʚʠʣʘ 1,20 ʤʤ (95% ɼʀ 1,00-1,40).  
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ʊʘʙʣʠʮʘ 2 ï ʐʠʨʠʥʘ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ  

 

ʐʠʨʠʥʘ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥ-

ʥʦʡ ʜʝʩʥʳ 

ʀʩʭʦʜʥʘʷ 

ʦʮʝʥʢʘ 

ʇʦʩʣʝ  

1 ʩʝʘʥʩʘ 

ʇʦʩʣʝ  

2 ʩʝʘʥʩʘ 

ʇʦʩʣʝ  

3 ʩʝʘʥʩʘ 

ʇʦʩʣʝ  

4 ʩʝʘʥʩʘ 

ʋʩʪʘʥʦʚʢʘ 

ʌɼʄ 

ʐʠʨʠʥʘ, ʤʤ: 

ʄÑm 

(95% ɼʀ) 

1,21Ñ0,07 

(1,07-1,35) 

1,43Ñ0,07 

(1,28-1,57) 

1,56Ñ0,08 

(1,43-1,74) 

1,80Ñ0,08 

(1,64Ñ1,97) 

1,95Ñ0,08 

(1,79-2,10) 

2,06Ñ0,08 

(1,90-2,23) 

ʐʠʨʠʥʘ, ʤʤ: 

Me;  

Q25-Q75 

1,20 

(1,00-1,40) 

1,50 

(1,20-1,60) 

1,60 

(1,39-1,80) 

1,85 

(1,69-2,00) 

2,00 

(1,89-2,10) 

2,05 

(1,90-2,20) 

  

ʐʠʨʠʥʘ ʜʝʩʥʳ ʧʦʩʣʝ 1 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʙʳʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,10 ʜʦ 2,60 ʤʤ 

ʠ, ʚ ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʠʣʘ 1,43Ñ0,07 ʤʤ (95% ɼʀ 1,28-1,57). ʇʦʩʣʝ 2 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ 

ʰʠʨʠʥʘ ʪʢʘʥʝʡ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 0,10 ʜʦ 3,00 ʤʤ ʠ, ʚ ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʠʣʘ 

1,56Ñ0,08   ʤʤ (95% ɼʀ 1,43-1,74). ʇʦʩʣʝ 3 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʰʠʨʠʥʘ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 0,20 ʜʦ 3,30 ʤʤ ʠ, ʚ ʩʨʝʜʥʝʤ, 

ʩʦʩʪʘʚʠʣʘ 1,80Ñ0,08 ʤʤ (95% ɼʀ 1,64-1,97). ʇʦʩʣʝ 4 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʰʠʨʠʥʘ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 0,20 ʜʦ 3,30 ʠ, ʚ ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʠʣʘ 

1,95Ñ0,08 ʤʤ (95% ɼʀ 1,79-2,10). 

ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʦʮʝʥʠʚʘʥʠʷ (ʵʪʘʧ ʫʩʪʘʥʦʚʢʠ ʬʦʨʤʠʨʦʚʘʪʝʣʷ ʜʝʩʥʝʚʦʡ 

ʤʘʥʞʝʪʢʠ) ʰʠʨʠʥʘ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 0,20 ʜʦ 3,60 ʤʤ, ʠ 

ʤʝʜʠʘʥʘ ʰʠʨʠʥʳ ʩʦʩʪʘʚʠʣʘ 2,06Ñ0,08 ʤʤ (95% ɼʀ 1,90-2,23). 

 

3.4.2 ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ  

ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʘʥʘʣʠʟʘ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʠʟʤʝʥʝʥʠʷ ʰʠʨʠʥʳ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʚ ʟʦʥʝ ʠʤʧʣʘʥʪʘʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ɹʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʘʥʘʣʠʟ ʰʠʨʠʥʳ ʪʢʘʥʝʡ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʨʝʜʳʜʫʱʠʤ (ʪʘʙʣʠʮʘ 3).  

 

ʊʘʙʣʠʮʘ 3 ï ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ 

ʜʝʩʥʳ 

1 ʩʝʘʥʩ ï

ʠʩʭʦʜʥʘʷ 

ʦʮʝʥʢʘ 

æ 2 ʩʝʘʥʩ ï  

1 ʩʝʘʥʩ 

æ 3 ʩʝʘʥʩ ï 

2 ʩʝʘʥʩ 

æ 4 ʩʝʘʥʩ ï 

3 ʩʝʘʥʩ 

æ ʫʩʪʘʥʦʚʢʘ 

ʌɼʄ ï 4 ʩʝʘʥʩ 

æ ʰʠʨʠʥʳ, ʤʤ: 

ʄÑm 

(95% ɼʀ) 

0,22Ñ0,03 

(0,16-0,27) 

0,16Ñ0,02 

(0,12-0,21) 

0,22Ñ0,03 

(0,16-0,27) 

0,14Ñ0,03 

(0,08Ñ0,2) 

0,12Ñ0,02 

(1,79-0,16) 

æ ʰʠʨʠʥʳ, ʤʤ: 

Me;  

Q25-Q75 

0,20 

(0,10-0,20) 

0,15 

(0,10-0,20) 

0,20 

(0,10-0,30) 

0,10 

(0,00-0,20) 

0,10 

(0,00-0,10) 

 

ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʧʦʩʣʝ 1 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʵʪʘʧʦʤ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ (ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ) 

ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ -0,10 ʜʦ 0,90, ʘ ʤʝʜʠʘʥʘ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʩʦʩʪʘʚʠʣʘ 0,20 ʤʤ 

(95% ɼʀ 0,10-0,20). ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʪʢʘʥʝʡ ʧʦʩʣʝ 2 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ 1 ʩʝʘʥʩʦʤ ʙʳʣʦ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -0,20 ʜʦ 0,70, ʘ ʤʝʜʠʘʥʘ ʫʚʝʣʠʯʝʥʠʷ 

ʩʦʩʪʘʚʠʣʘ 0,15 ʤʤ (95% ɼʀ 0,10-0,20). ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʰʠʨʠʥʳ ʜʝʩʥʳ ʧʦʩʣʝ 

3 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʩʦ 2 ʩʝʘʥʩʦʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦʪ -0,30 ʜʦ 0,70 ʠ, ʚ 

ʩʨʝʜʥʝʤ, ʰʠʨʠʥʘ ʩʦʩʪʘʚʠʣʘ 0,22Ñ0,03 ʤʤ (95% ɼʀ 0,16-0,27).  

ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʧʦʩʣʝ 4 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʩ 

ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʩʣʝ 3 ʩʝʘʥʩʘ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ -0,40 ʜʦ 1,40, ʘ ʤʝʜʠʘʥʘ 

ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʩʦʩʪʘʚʠʣʘ 0,10 ʤʤ (95% ɼʀ 0,00-0,20). ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ 

(ʫʩʪʘʥʦʚʢʘ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 4 ʩʝʘʥʩʦʤ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -0,10 ʜʦ 0,90, ʠ ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʥʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʙʳʣʦ ʥʘ 0,10 ʤʤ (95% ɼʀ 0,00-0,10).  
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3.4.3 ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ  

ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʦʡ ʰʠʨʠʥʦʡ  

ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ 

 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʪʦʷʣʘ ʟʘʜʘʯʘ ʩʨʘʚʥʠʪʴ ʰʠʨʠʥʫ ʧʨʠʢʨʝʧʣʸʥʥʦʡ ʜʝʩʥʳ ʥʘ 

ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʜʘʥʥʳʤʠ ʝʝ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ ʜʦ ʧʨʦʚʝʜʝʥʠʷ 

ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ (ʪʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4 ï ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʜʘʥʥʳʤʠ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ 

 

ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ 

ʜʝʩʥʳ 

1 ʩʝʘʥʩ ï

ʠʩʭʦʜʥʘʷ 

ʦʮʝʥʢʘ 

æ 2 ʩʝʘʥʩ ï 

ʠʩʭʦʜʥʘʷ 

ʦʮʝʥʢʘ 

æ 3 ʩʝʘʥʩ ï

ʠʩʭʦʜʥʘʷ 

ʦʮʝʥʢʘ 

æ 4 ʩʝʘʥʩ ï 

ʠʩʭʦʜʥʘʷ 

ʦʮʝʥʢʘ 

æ ʫʩʪʘʥʦʚʢʘ 

ʌɼʄ ï 

ʠʩʭʦʜʥʘʷ 

ʦʮʝʥʢʘ 

æ ʰʠʨʠʥʳ, ʤʤ: 

ʄÑm 

(95% ɼʀ) 

0,22Ñ0,03 

(0,16-0,27) 

0,38Ñ0,04 

(0,31-0,45) 

0,60Ñ0,04 

(0,51-0,68) 

0,74Ñ0,05 

(0,64Ñ0,83) 

0,86Ñ0,05 

(0,75-0,96) 

æ ʰʠʨʠʥʳ, ʤʤ: 

Me;  

Q25-Q75 

0,20 

(0,10-0,20) 

0,30 

(0,30-0,50) 

0,55 

(0,50-0,70) 

0,70 

(0,60-0,81) 

0,90 

(0,80-0,90) 

 

ʐʠʨʠʥʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʧʦʩʣʝ 1 ʩʝʘʥʩʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʦ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʚʘʨʴʠʨʦʚʘʣʘ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ -0,10 ʜʦ 0,90, ʘ ʤʝʜʠʘʥʘ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʩʦʩʪʘʚʠʣʘ 0,20 ʤʤ (95% 

ɼʀ 0,10-0,20). ʉʨʘʚʥʝʥʠʝ ʰʠʨʠʥʳ ʪʢʘʥʝʡ ʧʦʩʣʝ 2 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʩ ʜʘʥʥʳʤʠ 

ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ ʧʦʢʘʟʘʣʦ ʚʘʨʠʘʮʠʶ ʦʪ 0,00 ʜʦ 1,10, ʠ ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʝʥʠʝ 

ʰʠʨʠʥʳ ʩʦʩʪʘʚʠʣʦ 0,30 ʤʤ (95% ɼʀ 0,30-0,50). ʇʦʩʣʝ 3 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʦʡ ʰʠʨʠʥʘ ʪʢʘʥʝʡ ʙʳʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,10 ʜʦ 1,80 ʠ, 

ʚ ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʠʣʘ 0,60Ñ0,04 ʤʤ (95% ɼʀ 0,51-0,68). ʉʨʘʚʥʝʥʠʝ ʰʠʨʠʥʳ ʤʷʛʢʠʭ 

ʪʢʘʥʝʡ ʧʦʩʣʝ 4 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 0,10 ʜʦ 1,80, 
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ʘ ʤʝʜʠʘʥʘ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʪʢʘʥʝʡ ʩʦʩʪʘʚʠʣʘ 0,70 ʤʤ (95% ɼʀ 0,60-0,81). 

ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʫʩʪʘʥʦʚʢʠ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʦʡ ʰʠʨʠʥʘ ʪʢʘʥʝʡ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 0,10 ʜʦ 2,10, ʘ ʤʝʜʠʘʥʘ 

ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʩʦʩʪʘʚʠʣʘ 0,90 ʤʤ (95% ɼʀ 0,80-0,90).  

 

3.4.4 ɸʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʥʦʨʤʦʡè ʰʠʨʠʥʳ 

 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʬʨʘʢʮʠʦʥʥʦʡ 

ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʙʳʣ ʧʨʠʥʷʪ ʩʪʘʥʜʘʨʪʥʳʡ ʢʨʠʪʝʨʠʡ Lang & Loeôs. ɼʘʥʥʳʡ 

ʢʨʠʪʝʨʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʰʠʨʠʥʝ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ 

ʙʦʣʝʝ 2 ʤʤ ʚʦʟʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʟʜʦʨʦʚʴʝ 

ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ. ʇʦʵʪʦʤʫ ʟʘ ʧʦʥʷʪʠʝ çʥʦʨʤʳè ʙʳʣʦ ʧʨʠʥʷʪʦ ʟʥʘʯʝʥʠʝ 

ʧʨʝʚʳʰʘʶʱʝʝ ʜʘʥʥʳʡ ʢʨʠʪʝʨʠʡ, ʪʦ ʝʩʪʴ ʰʠʨʠʥʘ 2,1 ʤʤ ʠ ʙʦʣʝʝ. 

ɹʳʣ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʥʦʨʤʦʡè ʰʠʨʠʥʳ 

(ʪʘʙʣʠʮʘ 5). 

 

ʊʘʙʣʠʮʘ 5 ï ʰʠʨʠʥʘ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʦʮʝʥʢʠ 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʥʦʨʤʦʡè 

 

ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥ-

ʥʦʡ ʜʝʩʥʳ 

ʀʩʭʦʜʥʘʷ 

ʦʮʝʥʢʘ ï 

ʥʦʨʤʘ 

1 ʩʝʘʥʩ ï

ʥʦʨʤʘ 

æ 2 ʩʝʘʥʩ ï 

ʥʦʨʤʘ 

æ 3 ʩʝʘʥʩ ï

ʥʦʨʤʘ 

æ 4 ʩʝʘʥʩ ï 

ʥʦʨʤʘ 

æ ʫʩʪʘʥʦʚʢʘ 

ʌɼʄ ï 

ʥʦʨʤʘ 

æ ʰʠʨʠʥʳ, ʤʤ: 

ʄÑm 

(95% ɼʀ) 

-0,89Ñ0,07 

(-1,03-0,75) 

-0,68Ñ0,07 

(-0,82-0,53) 

-0,51Ñ0,08 

(-0,67-0,35) 

-0,30Ñ0,08 

(-0,46-0,13) 

-0,16Ñ0,08 

(-0,31-0,00) 

-0,04Ñ0,08 

(-0,20-0,13) 

æ ʰʠʨʠʥʳ, ʤʤ: 

Me;  

Q25-Q75 

-0,90 

(-1,10-0,70) 

-0,60 

(-0,90-0,50) 

-0,50 

(-0,71-0,30) 

-0,25 

(-0,41-0,10) 

-0,10 

(-0,21-0,00) 

-0,05 

(-0,20-0,10) 
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ʅʘ ʵʪʘʧʝ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʰʠʨʠʥʘ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ çʥʦʨʤʳè (U=49,0; Z=-9,490; 

p<0,0001), ʨʘʟʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ -2,00 ʜʦ -0,10 ʤʤ, ʠ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ                          

-0,90 ʤʤ (95% ɼʀ -1,10 ï -0,70) (ʨʠʩʫʥʦʢ 51). 

 

 
 

ʈʠʩʫʥʦʢ 51 ï ʐʠʨʠʥʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʥʘ ʵʪʘʧʝ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ  

ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʥʦʨʤʦʡè 

 

ʇʦʩʣʝ 1 ʩʝʘʥʩʘ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʰʠʨʠʥʘ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ 

ʙʳʣʘ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ çʥʦʨʤʳè (U=589,0; Z=-6,586; p<0,0001), ʨʘʟʥʦʩʪʴ 

ʙʳʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -2,00 ʜʦ 0,50 ʤʤ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ -0,68Ñ0,07 ʤʤ (95% 

ɼʀ -0,83 ï -0,53) (ʨʠʩʫʥʦʢ 52). 

ʇʦʩʣʝ 2 ʩʝʘʥʩʘ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʰʠʨʠʥʘ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʙʳʣʘ 

ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ çʥʦʨʤʳè (U=829,0; Z=-5,280; p<0,0001), ʨʘʟʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ 

ʙʳʣʘ ʦʪ -2,00 ʜʦ 0,90 ʤʤ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ -0,51Ñ0,08 ʤʤ (95% ɼʀ -0,67 ï                   

-0,35) (ʨʠʩʫʥʦʢ 53). 
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ʈʠʩʫʥʦʢ 52 ï ʐʠʨʠʥʘ ʪʢʘʥʝʡ ʧʦʩʣʝ 1 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʥʦʨʤʦʡè 

 

 
 

ʈʠʩʫʥʦʢ 53 ï ʐʠʨʠʥʘ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʦʩʣʝ 2 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ  

ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʥʦʨʤʦʡè 

 

ʇʦʩʣʝ 3 ʩʝʘʥʩʘ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʠʨʠʥʘ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʪʢʘʥʝʡ 

ʙʳʣʘ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ çʥʦʨʤʳè (U=1118,0; Z=-3,733; p=0,0002), ʨʘʟʥʦʩʪʴ 

ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ -1,90 ʜʦ 1,20 ʤʤ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ -0,30Ñ0,08 ʤʤ (95% ɼʀ                

-0,46 ï -0,13) (ʨʠʩʫʥʦʢ 54). 
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ʈʠʩʫʥʦʢ 54 ï ʐʠʨʠʥʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʧʦʩʣʝ 3 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ  

ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʥʦʨʤʦʡè 

 

ʇʦʩʣʝ 4 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʰʠʨʠʥʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʦʪ çʥʦʨʤʳè ʥʝ 

ʦʪʣʠʯʘʣʘʩʴ (U=1538,0; Z=-1,440; p=0,1499), ʚ ʩʨʝʜʥʝʤ ʨʘʟʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʦʩʪʘʚʠʣʘ -0,16Ñ0,08 ʤʤ (95% ɼʀ -0,31 - 0,00), ʘ ʜʘʥʥʳʝ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ -1,90 ʜʦ 1,20 ʤʤ (ʨʠʩʫʥʦʢ 55). 

 

 
 

ʈʠʩʫʥʦʢ 55 ï ʐʠʨʠʥʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʧʦʩʣʝ 4 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ  

ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʥʦʨʤʦʡè 



108 

 

ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ (ʫʩʪʘʥʦʚʢʠ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ) 

ʰʠʨʠʥʘ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʦʪ çʥʦʨʤʳè ʪʘʢʞʝ ʥʝ ʦʪʣʠʯʘʣʘʩʴ (U=1750,0; 

Z=-0,273; p=0,7847) (ʨʠʩʫʥʦʢ 56).  

 

 
 

ʈʠʩʫʥʦʢ 56 ï ʐʠʨʠʥʘ ʜʝʩʥʳ ʥʘ ʵʪʘʧʝ ʫʩʪʘʥʦʚʢʠ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ  

ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʥʦʨʤʦʡè 

 

ʈʘʟʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -1,90 ʜʦ 1,50 ʤʤ ʠ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʠʣʘ -0,04Ñ0,08 ʤʤ (95% ɼʀ -0,30-0,13). 

 

3.4.6 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʧʦʩʣʝ 

1 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʩ ʰʠʨʠʥʦʡ ʥʘ ʵʪʘʧʝ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ, ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʩʷ (Z=-6,073; p<0,0001) (ʨʠʩʫʥʦʢ 57).  
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ʈʠʩʫʥʦʢ 57 ï ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ  

ʧʦʩʣʝ 1 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʪʘʧʦʤ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ 

 

ʇʦʩʣʝ 2 ʩʝʘʥʩʘ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1 ʩʝʘʥʩʦʤ ʪʝʨʘʧʠʠ ʰʠʨʠʥʘ 

ʜʝʩʥʳ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʘʩʴ (Z=-5,077; p<0,0001) (ʨʠʩʫʥʦʢ 58).  

 

 
 

ʈʠʩʫʥʦʢ 58 ï ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ  

ʧʦʩʣʝ 2 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1 ʩʝʘʥʩʦʤ ʪʝʨʘʧʠʠ 
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ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʰʠʨʠʥʳ ʪʢʘʥʝʡ ʧʦʩʣʝ 3 ʩʝʘʥʩʘ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʩ ʰʠʨʠʥʦʡ 

ʪʢʘʥʝʡ ʧʦʩʣʝ 2 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ, ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʩʷ                   

(Z=-5,323; p<0,0001) (ʨʠʩʫʥʦʢ 59).  

 

 
 

ʈʠʩʫʥʦʢ 59 ï ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʜʝʩʥʳ ʧʦʩʣʝ 3 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ  

ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʪʘʧʦʤ ʧʦʩʣʝ 2 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ 

 

ʇʦʩʣʝ 4 ʩʝʘʥʩʘ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 3 ʩʝʘʥʩʦʤ ʰʠʨʠʥʘ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʘʩʴ (Z=-4,343; p<0,0001) 

(ʨʠʩʫʥʦʢ 60).  

ʅʘ ʧʦʩʣʝʜʥʝʡ ʵʪʘʧʝ ʫʩʪʘʥʦʚʢʠ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ ʰʠʨʠʥʘ 

ʪʢʘʥʝʡ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʰʠʨʠʥʦʡ ʧʦʩʣʝ 4 ʩʝʘʥʩʘ 

ʪʝʨʘʧʠʠ (Z=-4,902; p<0,0001) (ʨʠʩʫʥʦʢ 61).  
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ʈʠʩʫʥʦʢ 60 ï ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ  

ʧʦʩʣʝ 4 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 3 ʩʝʘʥʩʦʤ ʪʝʨʘʧʠʠ 

 

 
 

ʈʠʩʫʥʦʢ 61 ï ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʵʪʘʧʝ ʫʩʪʘʥʦʚʢʠ 

ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 4 ʩʝʘʥʩʦʤ ʪʝʨʘʧʠʠ 
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3.4.7 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ  

ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʵʪʘʧʦʤ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ  

(ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ) 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʰʠʨʠʥʦʡ ʪʢʘʥʝʡ 

ʥʘ ʵʪʘʧʝ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ (ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ) ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʦʩʣʝ 1 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʪʘʧʦʤ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ ʰʠʨʠʥʘ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʘʩʴ (Z=-6,073; p<0,0001) (ʨʠʩʫʥʦʢ 62). 

 

 
 

ʈʠʩʫʥʦʢ 62 ï ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ  

ʧʦʩʣʝ 1 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʪʘʧʦʤ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʰʠʨʠʥʳ ʜʝʩʥʳ ʧʦʩʣʝ 2 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʩ ʵʪʘʧʦʤ ʠʩʭʦʜʥʦʡ 

ʦʮʝʥʢʠ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʩʷ (Z=-6,334; p<0,0001) 

(ʨʠʩʫʥʦʢ 63).  

ʇʦʩʣʝ 3 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʪʘʧʦʤ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ ʰʠʨʠʥʘ 

ʜʝʩʥʳ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʘʩʴ (Z=-6,624; p<0,0001) (ʨʠʩʫʥʦʢ 64). 
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ʈʠʩʫʥʦʢ 63 ï ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ  

ʧʦʩʣʝ 2 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʪʘʧʦʤ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ 

 

 
 

ʈʠʩʫʥʦʢ 64 ï ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ  

ʧʦʩʣʝ 3 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʪʘʧʦʤ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ 

 

ʇʦʩʣʝ 4 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʪʘʧʦʤ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ ʰʠʨʠʥʘ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʘʩʴ (Z=-6,736; p<0,0001) 

(ʨʠʩʫʥʦʢ 65). 
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ʈʠʩʫʥʦʢ 65 ï ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ  

ʧʦʩʣʝ 4 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʪʘʧʦʤ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ 

 

ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʰʠʨʠʥʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʰʠʨʠʥʦʡ 

ʪʢʘʥʝʡ ʥʘ ʵʪʘʧʝ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ (Z=-6,736; 

p<0,0001) (ʨʠʩʫʥʦʢ 66). 

 

 
 

ʈʠʩʫʥʦʢ 66 ï ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʵʪʘʧʝ ʫʩʪʘʥʦʚʢʠ 

ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʦʡ 
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3.4.8 ɸʥʘʣʠʟ ʙʦʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ  

ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʜʫʨʳ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ 

 

ʂʘʞʜʳʡ ʩʝʘʥʩ ʧʘʮʠʝʥʪʘʤ ʧʨʦʚʦʜʠʣʦʩʴ ʘʥʘʣʠʟ ʩʪʝʧʝʥʠ ʙʦʣʝʟʥʝʥʥʦʩʪʠ 

ʧʨʦʮʝʜʫʨʳ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʧʫʪʝʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʟʫʘʣʴʥʦ-

ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʳ. ʇʘʮʠʝʥʪʫ ʧʨʝʜʣʘʛʘʣʦʩʴ ʦʪʤʝʪʠʪʴ ʪʦʯʢʫ ʥʘ ʰʢʘʣʝ ʦʪ 0 ʜʦ 

10 ʩʤ. ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʙʦʣʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦʩʣʝ ʢʘʞʜʦʡ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʟʘʥʦʩʠʣʘʩʴ ʚ ʀʥʜʠʚʠʜʫʘʣʴʥʫʶ ʈʝʛʠʩʪʨʘʮʠʦʥʥʫʶ ʂʘʨʪʫ ʧʘʮʠʝʥʪʘ.  

ɹʝʟʙʦʣʝʟʥʝʥʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʦʪʤʝʪʠʣʠ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ: 49 (81,7%) 

ʠʟ 60, ʩʣʘʙʫʶ ʙʦʣʴ ʦʪʤʝʪʠʣʠ 10 (16,7%) ʧʘʮʠʝʥʪʦʚ ʠʟ 60 ʠ ʦʧʠʩʳʚʘʣʠ ʝʝ, ʢʘʢ 

ʦʱʫʱʝʥʠʝ ʧʦʢʘʣʳʚʘʥʠʷ ʠʣʠ ʥʝʙʦʣʴʰʦʛʦ ʞʞʝʥʠʷ (p<0,0001). ɺ ʦʜʥʦʤ ʩʣʫʯʘʝ ʠʟ 

60 (1,7%) ʦʪʤʝʯʘʣʘʩʴ ʫʤʝʨʝʥʥʘʷ ʙʦʣʴ ʥʘ ʚʩʝʭ ʯʝʪʳʨʝʭ ʩʝʘʥʩʘʭ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʠ 

ʚʤʝʩʪʦ ʘʧʧʣʠʢʘʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʘʷ 

(ʨʠʩʫʥʦʢ 67). 

 

 
 

ʈʠʩʫʥʦʢ 67 ï ʋʨʦʚʝʥʴ ʙʦʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʜʫʨʳ 

ʥʝʘʙʣʷʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ 
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ʅʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʠʣʴʥʦʡ ʙʦʣʠ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ (p=0,0009). 

 

3.4.9 ɸʥʘʣʠʟ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ 

ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʷʛʢʦʪʢʘʥʦʡ ʘʫʛʤʝʥʪʘʮʠʠ 

 

ʇʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʢʨʠʪʝʨʠʶ Lang & Loeôs ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʰʠʨʠʥʘ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ 2 ʤʤ ʠ ʙʦʣʝʝ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ ʜʝʥʪʘʣʴʥʦʛʦ 

ʠʤʧʣʘʥʪʘʪʘ.  

ɹʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʠ ʦʮʝʥʢʘ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɽʩʣʠ ʫʜʘʚʘʣʦʩʴ 

ʜʦʩʪʠʯʴ ʜʘʥʥʦʡ ʰʠʨʠʥʳ ʪʢʘʥʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʥʘʯʘʣʴʥʳʤ ʜʝʬʠʮʠʪʦʤ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʚʦʢʨʫʛ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ (2 ʤʤ 

ʠ ʤʝʥʝʝ), ʪʦ ʥʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʤʷʛʢʦʪʢʘʥʥʘʷ ʘʫʛʤʝʥʪʘʮʠʷ, 

ʧʘʮʠʝʥʪʘʤ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʬʦʨʤʠʨʦʚʘʪʝʣʠ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ ʠ ʥʘʧʨʘʚʣʷʣʠ ʥʘ 

ʜʘʣʴʥʝʡʰʝʝ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʝ ʫʜʘʚʘʣʦʩʴ ʜʦʩʪʠʯʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ 

ʥʝʘʙʣʷʮʠʦʥʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʬʦʪʦʪʝʨʤʦʣʠʟʘ, ʪʦ ʧʘʮʠʝʥʪʘʤ ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʧʨʦʠʟʚʝʩʪʠ ʧʣʘʩʪʠʢʫ ʜʝʩʥʳ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ 

ʤʝʪʦʜʝ ʤʷʛʢʦʪʢʘʥʦʡ ʘʫʛʤʝʥʪʘʮʠʠ, ʩ ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ 

ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ ʠʣʠ ʙʝʟ ʥʝʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʭʠʨʫʨʛʦʤ-ʩʪʦʤʘʪʦʣʦʛʦʤ, ʢʦʪʦʨʳʡ 

ʧʨʦʠʟʚʦʜʠʣ ʠʤʧʣʘʥʪʘʮʠʶ ʚ ʜʘʥʥʦʡ ʟʦʥʝ.  

36 ʧʘʮʠʝʥʪʘʤ ʠʟ 60 (60%) ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ (2 ʤʤ ʠ ʙʦʣʝʝ) ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ, ʧʦʵʪʦʤʫ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʫʩʪʘʥʦʚʢʘ 

ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʷʛʢʦʪʢʘʥʥʦʡ 

ʘʫʛʤʝʥʪʘʮʠʠ ʚʦʢʨʫʛ ʠʤʧʣʘʥʪʘʪʦʚ (ʨʠʩʫʥʦʢ 68).  
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ʈʠʩʫʥʦʢ 68 ï ʆʮʝʥʢʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ  

ʤʷʛʢʦʪʢʘʥʦʡ ʘʫʛʤʝʥʪʘʮʠʠ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ 

  

24 ʧʘʮʠʝʥʪʘʤ ʠʟ 60 (40%) ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʠʟʚʝʩʪʠ ʧʣʘʩʪʠʢʫ ʜʝʩʥʳ 

ʚʦʢʨʫʛ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ 

ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚʦʢʨʫʛ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ.  

 

3.5 ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ 

 

ʂʣʠʥʠʯʝʩʢʠʡ ʧʨʠʤʝʨ 1. 

ʇʘʮʠʝʥʪʢʘ ʃ., 58 ʣ. ʆʙʨʘʪʠʣʘʩʴ ʩ ʞʘʣʦʙʘʤʠ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʟʫʙʦʚ ʥʘ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ ʩʣʝʚʘ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʤ ʜʘʥʥʳʤ.  

ɼʠʘʛʥʦʟ: ʦʪʩʫʪʩʪʚʠʝ ʟʫʙʦʚ 3.4, 3.5, 3.6, 3.7., ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʘʪʨʦʬʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʧʘʮʠʝʥʪʢʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʩʪʥʘʷ ʧʣʘʩʪʠʢʘ ʚ ʦʙʣʘʩʪʠ 

ʜʝʬʝʢʪʘ (3.4 -3.7 ʟʫʙ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʫʪʦʢʦʩʪʥʳʭ ʙʣʦʢʦʚ. ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʙʳʣ 

ʧʦʣʫʯʝʥ ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 3 ʜʝʥʪʘʣʴʥʳʭ 
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ʠʤʧʣʘʥʪʘʪʦʚ ʥʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʩʣʝʚʘ. ʇʨʦʠʟʚʝʜʝʥʘ ʫʩʪʘʥʦʚʢʘ ʠʤʧʣʘʥʪʘʪʦʚ 

Alpha Bio. ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʪʝʢʘʣ ʙʝʟ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʏʝʨʝʟ ʦʜʠʥ 

ʤʝʩʷʮ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʧʘʮʠʝʥʪʢʘ ʧʨʠʰʣʘ ʥʘ ʢʦʥʪʨʦʣʴʥʳʡ ʦʩʤʦʪʨ, ʦʪʤʝʯʘʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚ ʟʦʥʝ ʦʪʩʫʪʩʪʚʫʶʱʝʛʦ ʧʝʨʚʦʛʦ ʧʨʝʤʦʣʷʨʘ (ʨʠʩʫʥʦʢ 69). 

 

 
 

ʈʠʩʫʥʦʢ 69 ï ɺʠʜ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ.  

ʆʪʤʝʯʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ,  

ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʟʦʥʝ ʧʝʨʚʦʛʦ ʧʨʝʤʦʣʷʨʘ 3.4.  

ʅʘ ʜʝʩʥʝ ʨʘʩʧʦʣʦʞʝʥ ʩʪʘʥʜʘʨʪʥʳʡ ʰʘʙʣʦʥ 3 ʤʤ ʜʠʘʤʝʪʨʦʤ 

 

ɹʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʥʝʘʙʣʷʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ 

ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 4 ʩʝʘʥʩʦʚ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʧʦʩʪʘʨʘʪʴʩʷ ʠʟʙʝʞʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʥʘ ʤʷʛʢʠʭ ʪʢʘʥʷʭ.  

ɺ ʧʝʨʚʳʡ ʩʝʘʥʩ ʧʨʦʚʝʜʝʥʦ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ʘʧʣʠʢʘʮʠʦʥʥʘʷ ʘʥʝʩʪʝʟʠʷ 

(ʛʝʣʴ çɼʠʩʠʣʘʥè) ʠ ʣʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʨʝʞʠʤʦʤ ʦʙʨʘʙʦʪʢʠ 

(ʵʥʝʨʛʠʷ 130 ʤɼʞ). ʅʘ ʨʠʩʫʥʢʝ 70 ʧʦʢʘʟʘʥʦ ʩʭʝʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ, ʙʝʣʳʤ ʧʫʥʢʪʠʨʦʤ ʧʦʢʘʟʘʥʘ ʤʫʢʦʛʠʥʛʠʚʘʣʴʥʘʷ ʛʨʘʥʠʮʘ 

ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʟʝʨʘ. ʅʘ ʜʝʩʥʝ ʟʘʤʝʪʥʳ ʩʣʝʜʳ ʧʦʩʣʝ 
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ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʠʩʯʝʟʘʶʪ ʚ ʪʝʯʝʥʠʠ ʜʥʷ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. 

ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʰʧʘʪʝʣʴ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʘ çʜʝʩʥʝʚʦʛʦè 

ʚʘʣʠʢʘ (ʨʠʩʫʥʦʢ 70). 

 

 
 

ʈʠʩʫʥʦʢ 70 ï ʇʝʨʚʳʡ ʩʝʘʥʩ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ.  

ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ,  

ʙʝʣʳʡ ʧʫʥʢʪʠʨ ʧʦʢʘʟʳʚʘʝʪ ʤʫʢʦʛʠʥʛʠʚʘʣʴʥʫʶ ʛʨʘʥʠʮʫ ʜʦ ʣʝʯʝʥʠʷ.  

ʅʘ ʜʝʩʥʝ ʚʠʜʥʳ ʩʣʝʜʳ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

 

ʉʣʝʜʫʶʱʠʡ ʩʝʘʥʩ ʙʳʣ ʧʨʦʚʝʜʝʥ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʝʨʚʦʛʦ. ʋ ʧʘʮʠʝʥʪʢʠ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʢʘʢʠʝ-ʣʠʙʦ ʞʘʣʦʙʳ ʠʣʠ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʷʚʣʝʥʠʷ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ. 

ʇʨʦʚʝʜʝʥ ʬʦʪʦʧʨʦʪʦʢʦʣ ʧʝʨʝʜ ʚʪʦʨʳʤ ʩʝʘʥʩʦʤ ʩ ʦʜʠʥʘʢʦʚʦʛʦ ʬʦʢʫʩʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʠ ʥʘʩʪʨʦʝʢ ʬʦʪʦʘʧʧʘʨʘʪʘ ʜʣʷ ʪʦʯʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʜʝʩʥʳ (ʨʠʩʫʥʦʢ 71).  

ʇʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪʩʷ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ. ʅʘ ʜʝʩʥʝ 

ʚʠʜʥʳ ʩʣʝʜʳ ʧʦʩʣʝ ʣʘʟʝʨʥʳʭ ʘʧʧʣʠʢʘʮʠʡ, ʨʝʞʠʤ ʦʙʨʘʙʦʪʢʠ ï ʩʪʘʥʜʘʨʪʥʳʡ 

(ʨʠʩʫʥʦʢ 72). 
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ʈʠʩʫʥʦʢ 71 ï ɺʠʜ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʜʦ 2 ʩʝʘʥʩʘ. ʅʘ ʜʝʩʥʝ ʨʘʩʧʦʣʦʞʝʥ ʰʘʙʣʦʥ 

 

 
 

ʈʠʩʫʥʦʢ 72 ï ɺʠʜ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʦʩʣʝ 2 ʩʝʘʥʩʘ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 

 

ʊʨʝʪʠʡ ʩʝʘʥʩ ʧʨʦʚʝʜʝʥ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʚʪʦʨʦʛʦ. ɺʦ ʚʨʝʤʷ ʚʠʟʫʘʣʴʥʦʛʦ 

ʦʩʤʦʪʨʘ, ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʩʪʘ çʜʝʩʥʝʚʦʛʦè ʚʘʣʠʢʘ ʟʘʤʝʪʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ ʚ 

ʧʦʟʠʮʠʠ 3.4 (ʨʠʩʫʥʦʢ 73). 
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ʈʠʩʫʥʦʢ 73 ï ɺʠʜ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ 3 ʩʝʘʥʩʘ.  

ɺʠʟʫʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ  

ʚ ʦʙʣʘʩʪʠ ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ 3.4 

 

ʏʝʪʚʝʨʪʳʡ ʩʝʘʥʩ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʪʨʝʪʴʝʛʦ. ɹʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ, ʯʪʦ ʜʘʥʥʳʡ ʩʝʘʥʩ ʙʫʜʝʪ ʧʦʩʣʝʜʥʠʤ ʠ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʙʫʜʝʪ 

ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʨʠʨʦʩʪʘ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʠ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʧʨʦʚʝʜʝʥʠʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʣʘʩʪʠʢʠ ʜʝʩʥʳ ʠʣʠ ʫʩʪʘʥʦʚʢʠ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ 

ʤʘʥʞʝʪʢʠ ʙʝʟ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘ ʤʷʛʢʠʭ ʪʢʘʥʷʭ (ʨʠʩʫʥʦʢ 74). 

 

 
 

ʈʠʩʫʥʦʢ 74 ï ɺʠʜ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʝʨʝʜ ʯʝʪʚʝʨʪʳʤ ʩʝʘʥʩʦʤ 
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ʏʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʡ ʦʙʨʘʙʦʪʢʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʥʪʨʦʣʴʥʳʡ 

ʦʩʤʦʪʨ, ʧʨʦʠʟʚʝʜʝʥʦ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠ ʠʟʤʝʨʝʥʠʷ ʧʨʠʨʦʩʪʘ ʜʝʩʥʳ. ʀʩʧʦʣʴʟʫʷ 

ʜʘʥʥʳʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʰʘʙʣʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʜʝʩʥʝ, ʚ ʧʨʦʛʨʘʤʤʝ Image J, 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘʣʦʞʝʥʠʝ ʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʬʦʪʦʛʨʘʬʠʡ ʠ ʩ ʧʦʤʦʱʴʶ 

çʣʠʥʝʡʢʠè ʠʟʤʝʨʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ʈʘʩʯʝʪʳ ʧʘʮʠʝʥʪʢʠ ʃ. 

ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʚ 

ʦʙʣʘʩʪʠ ʧʝʨʚʦʛʦ ʧʨʝʤʦʣʷʨʘ ʥʘ 0,8 ʤʤ ʟʘ 4 ʩʝʘʥʩʘ ʠ ʨʘʚʥʦʤʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʰʠʨʠʥʳ ʪʢʘʥʝʡ ʚ ʦʩʪʘʣʴʥʦʡ ʟʦʥʝ ʧʨʠʤʝʨʥʦ ʥʘ 0,3 ʤʤ (ʨʠʩʫʥʦʢ 75). 

 

 
 

ʈʠʩʫʥʦʢ 75 ï ʂʦʥʪʨʦʣʴʥʳʡ ʦʩʤʦʪʨ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʯʝʪʚʝʨʪʦʛʦ ʩʝʘʥʩʘ 

ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ. ʇʨʦʠʟʚʝʜʝʥʦ ʠʟʤʝʨʝʥʠʝ ʧʨʠʨʦʩʪʘ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʟʦʥʝ 

ʜʝʥʪʘʣʴʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ. 

 

ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʠʣʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʜʝʩʥʝʚʦʡ ʘʫʛʤʝʥʪʘʮʠʠ, ʪʘʢ ʢʘʢ ʰʠʨʠʥʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ 

ʜʝʩʥʳ ʦʢʘʟʘʣʘʩʴ ʙʦʣʝʝ 2 ʤʤ, ʯʪʦ ʧʦ ʢʨʠʪʝʨʠʶ Lang & Loe ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ 

ʰʠʨʠʥʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʝʥʪʘʣʴʥʦʛʦ 

ʠʤʧʣʘʥʪʘʪʘ.  
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ʇʘʮʠʝʥʪʢʝ ʧʨʦʠʟʚʝʜʝʥʘ ʫʩʪʘʥʦʚʢʘ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ, 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ (ʨʠʩʫʥʦʢ 76). 

 

 
 

ʈʠʩʫʥʦʢ 76 ï ʋʩʪʘʥʦʚʣʝʥʳ ʬʦʨʤʠʨʦʚʘʪʝʣʠ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ 

 

ʂʣʠʥʠʯʝʩʢʠʡ ʧʨʠʤʝʨ 2. 

ʇʘʮʠʝʥʢʘ ʄ., ʦʙʨʘʪʠʣʘʩʴ ʩ ʞʘʣʦʙʘʤʠ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʟʫʙʦʚ ʥʘ ʚʝʨʭʥʝʡ 

ʯʝʣʶʩʪʠ ʩʣʝʚʘ. ɼʠʘʛʥʦʟ: ʦʪʩʫʪʩʪʚʠʝ ʟʫʙʦʚ 2.5, 2.6, 2.7. 

ʇʘʮʠʝʥʪʢʝ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʫʩʪʘʥʦʚʢʘ ʪʨʝʭ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ 

Nobel   Biocare Replace Conical Connection ʚ ʧʦʟʠʮʠʷʭ 2.5, 2.6, 2.7. 

ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʪʝʢʘʣ ʙʝʟ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʋ ʜʘʥʥʦʡ ʧʘʮʠʝʥʪʢʠ 

ʠʤʝʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʰʠʨʠʥʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʟʦʥʝ ʩʝʨʝʜʠʥʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ ʚ ʧʦʟʠʮʠʠ 2.6. ʇʣʘʥʠʨʦʚʘʣʦʩʴ 

ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʮʠʠ ʚʝʩʪʠʙʫʣʦʧʣʘʩʪʠʢʠ, ʥʦ ʪʘʢʞʝ ʧʘʮʠʝʥʪʢʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 

ʧʨʦʡʪʠ ʢʫʨʩ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʠ ʧʦʩʪʘʨʘʪʴʩʷ ʠʟʙʝʞʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʧʝʨʘʮʠʠ 

ʥʘ ʤʷʛʢʠʭ ʪʢʘʥʷʭ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ. ʅʘ ʜʝʩʥʝ ʚʠʜʝʥ ʩʪʘʥʜʘʨʪʥʳʡ 

ʰʘʙʣʦʥ, ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʰʧʘʪʝʣʝʤ ʚʳʧʦʣʥʝʥ ʪʝʩʪ çʜʝʩʥʝʚʦʛʦè ʚʘʣʠʢʘ 

(ʨʠʩʫʥʦʢ 77). 
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ʈʠʩʫʥʦʢ 77 ï ɺʠʜ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ.  

ʀʤʝʝʪʩʷ ʧʦʜʚʠʞʥʦʩʪʴ ʚʝʨʭʥʝʛʦ ʧʨʝʜʜʚʝʨʠʷ ʧʦʣʦʩʪʠ ʨʪʘ  

ʚ ʟʦʥʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ  

ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʰʠʨʠʥʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ 

 

ɺ ʧʝʨʚʳʡ ʩʝʘʥʩ ʧʨʦʚʝʜʝʥʦ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ʘʧʣʠʢʘʮʠʦʥʥʘʷ ʘʥʝʩʪʝʟʠʷ 

(ʛʝʣʴ çɼʠʩʠʣʘʥè) ʠ ʣʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʨʝʞʠʤʦʤ ʦʙʨʘʙʦʪʢʠ, ʥʦ 

ʩʥʠʞʝʥʥʦʡ ʵʥʝʨʛʠʠ ʧʦ ʧʨʠʯʠʥʝ ʙʦʣʝʟʥʝʥʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʜʫʨʳ (ʵʥʝʨʛʠʷ 

120 ʤɼʞ). ʅʘ ʨʠʩʫʥʢʝ 78 ʧʦʢʘʟʘʥʦ ʩʭʝʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʝʥʪʘʣʴʥʳʭ 

ʠʤʧʣʘʥʪʘʪʦʚ, ʙʝʣʳʤ ʧʫʥʢʪʠʨʦʤ ʧʦʢʘʟʘʥʘ ʤʫʢʦʛʠʥʛʠʚʘʣʴʥʘʷ ʛʨʘʥʠʮʘ ʜʦ 

ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʟʝʨʘ. ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʰʧʘʪʝʣʴ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʘ çʜʝʩʥʝʚʦʛʦè ʚʘʣʠʢʘ (ʨʠʩʫʥʦʢ 78). 

ʉʣʝʜʫʶʱʠʡ ʩʝʘʥʩ ʙʳʣ ʧʨʦʚʝʜʝʥ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʝʨʚʦʛʦ. ʋ ʧʘʮʠʝʥʪʢʠ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʢʘʢʠʝ-ʣʠʙʦ ʞʘʣʦʙʳ ʠʣʠ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʷʚʣʝʥʠʷ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ. 

ʋʞʝ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʩʝʘʥʩʘ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʢʨʝʧʣʝʥʠʝ ʪʢʘʥʝʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʩʪʘ 

çʜʝʩʥʝʚʦʛʦè ʚʘʣʠʢʘ (ʨʠʩʫʥʦʢ 79).  
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ʈʠʩʫʥʦʢ 78 ï ɺʠʜ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʜʦ ʧʝʨʚʦʛʦ ʩʝʘʥʩʘ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ,  

ʙʝʣʳʡ ʧʫʥʢʪʠʨ ʦʙʦʟʥʘʯʘʝʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʫʢʦʛʠʥʛʠʚʘʣʴʥʦʡ ʛʨʘʥʠʮʳ  

ʜʦ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ 

 

 
 

ʈʠʩʫʥʦʢ 79 ï ɺʠʜ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ 2 ʩʝʘʥʩʘ.  

ɺʠʟʫʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʴʰʝʝ ʧʨʠʢʨʝʧʣʝʥʠʝ ʪʢʘʥʝʡ  

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʝʪʦʜʘ çʜʝʩʥʝʚʦʛʦè ʚʘʣʠʢʘ 
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ʇʨʦʚʝʜʝʥ ʬʦʪʦʧʨʦʪʦʢʦʣ ʧʝʨʝʜ ʚʪʦʨʳʤ ʩʝʘʥʩʦʤ ʩ ʦʜʠʥʘʢʦʚʦʛʦ ʬʦʢʫʩʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʠ ʥʘʩʪʨʦʝʢ ʬʦʪʦʘʧʧʘʨʘʪʘ ʜʣʷ ʪʦʯʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʜʝʩʥʳ. ʇʦʜ ʘʧʧʣʠʢʘʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʝʡ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʣʘʟʝʨʥʘʷ 

ʪʝʨʘʧʠʷ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʨʝʞʠʤʦʤ ʦʙʨʘʙʦʪʢʠ, ʪʘʢʞʝ ʚ ʵʪʦʪ ʩʝʘʥʩ ʙʦʣʝʟʥʝʥʥʦʩʪʴ 

ʧʘʮʠʝʥʪʢʦʡ ʫʞʝ ʥʝ ʦʪʤʝʯʘʣʘʩʴ ʠ ʥʘʩʪʨʦʡʢʠ ʙʳʣʠ ʠʟʤʝʥʝʥʳ (ʵʥʝʨʛʠʷ 130 ʤɼʞ) 

(ʨʠʩʫʥʦʢ 80). 

 

 
 

ʈʠʩʫʥʦʢ 80 ï ɺʠʜ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 2 ʩʝʘʥʩʘ.  

ʅʘ ʜʝʩʥʝ ʚʠʜʥʳ ʩʣʝʜʳ ʦʪ ʣʘʟʝʨʥʳʭ ʘʧʧʣʠʢʘʮʠʡ 

 

ʊʨʝʪʠʡ ʩʝʘʥʩ ʙʳʣ ʚʳʧʦʣʥʝʥ ʯʝʨʝʟ ʜʚʝ ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ. 

ʇʨʦʠʟʚʝʜʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʨʠʨʦʩʪʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ. 

ɺ ʦʙʣʘʩʪʠ ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ ʚ ʧʦʟʠʮʠʠ 2.5 ʧʨʦʠʟʦʰʣʦ ʧʨʠʢʨʝʧʣʝʥʠʝ 

ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʥʘ 3,3 ʤʤ, ʚ ʧʦʟʠʮʠʠ 2.6 ï ʥʘ 2,5 ʤʤ, ʪʘʢʞʝ ʧʨʦʠʟʦʰʣʦ ʫʤʝʥʴʰʝʥʠʝ 

ʧʦʜʚʠʞʥʦʩʪʠ ʚʝʨʭʥʝʛʦ ʧʨʝʜʜʚʝʨʠʷ ʧʦʣʦʩʪʠ ʨʪʘ, ʚʝʨʦʷʪʥʦ ʧʦ ʧʨʠʯʠʥʝ ʧʨʦʮʝʩʩʦʚ 

ʨʫʙʮʝʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʣʘʟʝʨʥʦʡ ʘʙʣʷʮʠʠ (ʨʠʩʫʥʦʢ 81). 
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ʈʠʩʫʥʦʢ 81 ï ɺʠʜ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʝʨʝʜ ʪʨʝʪʴʠʤ ʩʝʘʥʩʦʤ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ. 

ʇʨʦʠʟʚʝʜʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ,  

ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʧʨʠʨʦʩʪ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʦ ʰʠʨʠʥʝ 

 

ʇʦ ʧʨʠʯʠʥʝ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʪʢʘʥʝʡ (ʙʦʣʝʝ ʯʝʤ 2 ʤʤ) 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʛʨʘʥʠʯʠʪʴʩʷ 3 ʩʝʘʥʩʘʤʠ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʚʤʝʩʪʦ 

ʩʪʘʥʜʘʨʪʥʳʭ ʯʝʪʳʨʝʭ ʠ ʧʨʦʚʝʩʪʠ ʢʦʥʪʨʦʣʴʥʳʡ ʦʩʤʦʪʨ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʩ 

ʬʠʥʘʣʴʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʧʨʦʚʝʜʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘ ʤʷʛʢʠʭ ʪʢʘʥʷʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʦʩʣʝ ʪʨʝʭ ʩʝʘʥʩʦʚ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʧʦʢʘʟʘʣʠ 

ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʥʘ 3,7 ʤʤ ʚ ʧʦʟʠʮʠʠ ʠʤʧʣʘʥʪʘʪʘ 2.5 ʠ 

ʥʘ 3,3 ʤʤ ʚ ʧʦʟʠʮʠʠ ʠʤʧʣʘʥʪʘʪʘ 2.6. ɺ ʟʦʥʝ ʠʤʧʣʘʥʪʘʪʘ 2.7 ʠʩʭʦʜʥʘʷ ʰʠʨʠʥʘ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʜʦʩʪʘʪʦʯʥʘ ʠ ʥʝ ʥʫʞʜʘʣʘʩʴ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʠʣʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʘʫʛʤʝʥʪʘʮʠʠ (ʨʠʩʫʥʦʢ 82).  

ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʟʚʦʣʠʣ ʥʘʤ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʟʦʥʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʝʥʪʘʣʴʥʳʭ 

ʠʤʧʣʘʥʪʘʪʦʚ ʠ ʧʨʦʠʟʚʝʩʪʠ ʫʩʪʘʥʦʚʢʫ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ 

(ʨʠʩʫʥʦʢ 83). 
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ʈʠʩʫʥʦʢ 82 ï ɺʠʜ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʦʩʣʝ 3 ʩʝʘʥʩʦʚ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ 

 

 
 

ʈʠʩʫʥʦʢ 83 ï ʋʩʪʘʥʦʚʣʝʥʳ ʬʦʨʤʠʨʦʚʘʪʝʣʠ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ 

 

ʇʘʮʠʝʥʪʢʘ ʦʪʧʨʘʚʣʝʥʘ ʢ ʚʨʘʯʫ-ʩʪʦʤʘʪʦʣʦʛʫ-ʦʨʪʦʧʝʜʫ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ. 
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3.6 ʆʙʩʫʞʜʝʥʠʝ 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʘʜʝʢʚʘʪʥʦʛʦ ʦʙʲʝʤʘ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʟʦʥʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ, ʩʪʦʷʱʝʡ ʧʝʨʝʜ ʭʠʨʫʨʛʦʤ-

ʩʪʦʤʘʪʦʣʦʛʦʤ [9; 165]. ɺʝʜʴ ʵʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠ ʵʩʪʝʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʠʤʧʣʘʥʪʘʮʠʠ. 

ɿʘʜʘʯʘʤʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʷʛʢʠʭ ʪʢʘʥʷʭ ʚ ʟʦʥʝ ʠʤʧʣʘʥʪʘʮʠʠ ʙʳʣʦ 

ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʧʨʠʢʨʠʧʣʝʥʥʦʡ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʧʨʠ ʝʝ ʜʝʬʠʮʠʪʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʷʛʢʦʪʢʘʥʥʦʡ 

ʘʫʛʤʝʥʪʘʮʠʠ.  

ɺʩʝʛʦ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʦʩʴ 60 ʧʘʮʠʝʥʪʦʚ: 14 ʤʫʞʯʠʥ (23,3%) ʠ 

46 ʞʝʥʱʠʥ (76,7%). ɺʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ, ʚʦʰʝʜʰʠʭ ʚ ʥʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʙʳʣ ʦʪ 

25 ʜʦ 70 ʣʝʪ, ʤʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ ʙʝʟ ʫʯʸʪʘ ʛʝʥʜʝʨʥʦʛʦ ʧʨʠʟʥʘʢʘ ʩʦʩʪʘʚʣʷʣʘ 54,50 ʣʝʪ 

(95% ɼʀ 42,88-59,00). ʃʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʫ 

28 ʧʘʮʠʝʥʪʦʚ (46,7%), ʘ ʥʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʫ 32 ʧʘʮʠʝʥʪʦʚ (53,3%).  

ʌʨʘʢʮʠʦʥʥʘʷ ʣʘʟʝʨʥʘʷ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʷ ʧʦʢʘʟʘʣʘ ʩʝʙʷ, ʢʘʢ ʙʝʟʦʧʘʩʥʳʡ 

ʤʝʪʦʜ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʷʛʢʠʝ ʪʢʘʥʠ ʧʦʣʦʩʪʠ ʨʪʘ, ʯʪʦ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʜʘʥʥʳʤʠ 

ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ [110; 114-117; 134;]. ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ (2017-

2021 ʛʦʜ) ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʣʠ ʢʘʢʠʭ-ʣʠʙʦ ʜʨʫʛʠʭ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ. ʅʘʦʙʦʨʦʪ, ʣʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʙʣʘʜʘʝʪ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʠʤʝʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʤʫʢʦʟʠʪʘ ʠʣʠ ʧʝʨʠʠʤʧʣʘʥʪʠʪʘ ʚ ʟʦʥʝ ʠʤʧʣʘʥʪʘʪʦʚ. ʊʘʢʞʝ ʥʘʤʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʠ ʥʘʣʠʯʠʠ ʨʫʙʮʦʚ ʠ ʧʠʛʤʝʥʪʘʮʠʡ ʚ ʧʦʣʦʩʪʠ ʨʪʘ, ʯʪʦ 

ʪʘʢʞʝ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [61; 74]. 

ɺʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʘʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʧʨʦʡʪʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ 

ʩʪʝʧʝʥʠ ʙʦʣʝʟʥʝʥʥʦʩʪʠ ʧʨʦʮʝʜʫʨʳ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʠʟʫʘʣʴʥʦ-ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʳ. 49 ʧʘʮʠʝʥʪʦʚ ʠʟ 60 (81,7%) ʦʪʤʝʪʠʣʠ ʧʨʦʮʝʜʫʨʫ 

ʢʘʢ ʘʙʩʦʣʶʪʥʦ ʙʝʟʙʦʣʝʟʥʝʥʥʫʶ, ʩʣʘʙʘʷ ʙʦʣʴ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʫ 10 ʧʘʮʠʝʥʪʦʚ 
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ʠʟ 60 (16,7%). ɺ ʦʩʥʦʚʥʦʤ ʧʘʮʠʝʥʪʳ ʦʧʠʩʳʚʘʣʠ ʝʝ, ʢʘʢ ʦʱʫʱʝʥʠʝ ʧʦʢʘʣʳʚʘʥʠʷ 

ʠʣʠ ʥʝʙʦʣʴʰʦʛʦ ʞʞʝʥʠʷ ʚ ʤʝʩʪʝ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʦʝ ʧʨʦʧʘʜʘʣʦ ʧʨʠ 

ʩʥʠʞʝʥʠʠ ʵʥʝʨʛʠʠ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʣʠ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʜʫʨʳ. 

ʃʠʰʴ ʚ 1 ʩʣʫʯʘʝ ʠʟ 60 (1,7%) ʦʪʤʝʯʘʣʘʩʴ ʫʤʝʨʝʥʥʘʷ ʙʦʣʴ ʚʦ ʚʨʝʤʷ ʚʩʝʭ ʯʝʪʳʨʝʭ 

ʩʝʘʥʩʘʭ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ. ʇʦʵʪʦʤʫ ʫ ʜʘʥʥʦʛʦ ʧʘʮʠʝʥʪʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 

ʚʤʝʩʪʦ ʘʧʧʣʠʢʘʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʧʨʠʤʝʥʷʪʴ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʫʶ. ʅʠ ʚ ʦʜʥʦʤ 

ʩʣʫʯʘʝ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʠʣʴʥʦʡ ʙʦʣʠ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʧʦʩʣʝ ʧʝʨʚʦʛʦ 

ʩʝʘʥʩʘ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʪʢʘʥʝʡ ʥʘ 0,20 ʤʤ (95% 

ɼʀ 0,10-0,20), ʧʦʩʣʝ ʚʪʦʨʦʛʦ ʩʝʘʥʩʘ ï ʚ ʩʨʝʜʥʝʤ ʥʘ 0,15 ʤʤ (95% ɼʀ 0,10-0,20), 

ʧʦʩʣʝ ʪʨʝʪʴʝʛʦ ʩʝʘʥʩʘ ï ʥʘ 0,22 ʤʤ (95% ɼʀ 0,16-0,27), ʘ ʧʦʩʣʝ ʯʝʪʚʝʨʪʦʛʦ ʩʝʘʥʩʘ 

ʠ ʥʘ ʵʪʘʧʝ ʫʩʪʘʥʦʚʢʠ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʨʝʜʥʝʤ 

ʦʜʠʥʘʢʦʚʦʝ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʪʢʘʥʝʡ ʥʘ 0,10 ʤʤ (95% ɼʀ 0,00-0,20).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʚʦ ʚʨʝʤʷ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʦʙʳʯʥʦ ʧʦʩʣʝ ʪʨʝʪʴʝʛʦ ʩʝʘʥʩʘ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ, ʧʦʵʪʦʤʫ ʩʨʝʜʥʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʝʘʥʩʦʚ ʧʨʠ ʚʳʙʦʨʝ ʪʘʢʦʛʦ ʚʘʨʠʘʥʪʘ ʣʝʯʝʥʠʷ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʝʝ 

ʪʨʝʭ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥʥʳʤʠ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ ʜʦ 

ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʪʨʝʪʴʝʛʦ ʩʝʘʥʩʘ 

ʪʝʨʘʧʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʪʢʘʥʝʡ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,60 ʤʤ (95% ɼʀ 

0,51-0,68). 

ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʫʩʪʘʥʦʚʢʠ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ ʰʠʨʠʥʘ 

ʪʢʘʥʝʡ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,90 ʤʤ (95% ɼʀ 0,80-0,90) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʘʥʥʳʤʠ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ. ʇʦʵʪʦʤʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʬʨʘʢʮʠʦʥʥʦʡ 

ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʢʦʘʛʫʣʷʮʠʠ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ ʚʦʟʤʦʞʥʦ ʟʘ 4 ʩʝʘʥʩʘ ʚ 

ʩʨʝʜʥʝʤ ʧʦʣʫʯʠʪʴ ʧʨʠʨʦʩʪ ʪʢʘʥʝʡ ʧʦ ʰʠʨʠʥʝ ʥʘ 0,90 ʤʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʷʛʢʦʪʢʘʥʥʦʡ ʘʫʛʤʝʥʪʘʮʠʠ ʫ ʪʝʭ 
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ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʥʝʙʦʣʴʰʦʡ ʜʝʬʠʮʠʪ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚ ʟʦʥʝ 

ʜʝʥʪʘʣʴʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʥʦʨʤʘʣʴʥʦʡ ʰʠʨʠʥʦʡ ʪʢʘʥʝʡ, ʚ ʢʘʯʝʩʪʚʝ 

çʥʦʨʤʳè ʙʳʣʦ ʧʨʠʥʷʪʦ ʟʥʘʯʝʥʠʝ 2,1 ʤʤ ʠ ʙʦʣʝʝ ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʢʨʠʪʝʨʠʶ Lang 

& Loeôs [100].  

ʅʘ ʵʪʘʧʝ ʠʩʭʦʜʥʦʡ ʦʮʝʥʢʠ ʜʦ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ 1, 2 ʠ 

3 ʩʝʘʥʩʦʚ ʰʠʨʠʥʘ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʜʝʩʥʳ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ çʥʦʨʤʳè, ʠ 

ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 4 ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ ʰʠʨʠʥʘ ʪʢʘʥʝʡ ʧʝʨʝʩʪʘʚʘʣʘ ʦʪʣʠʯʘʪʴʩʷ 

ʦʪ çʥʦʨʤʳè (U=1538,0; Z=-1,440; p=0,1499). ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʬʨʘʢʮʠʦʥʥʦʡ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʚ ʟʦʥʝ 

ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ, ʦʜʥʘʢʦ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʝʘʥʩʦʚ ʤʝʥʝʝ 4 ʤʦʞʝʪ 

ʥʝ ʧʨʠʚʝʩʪʠ ʢ ʥʝʦʙʭʦʜʠʤʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʪʢʘʥʝʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʫʞʝ ʧʦʩʣʝ ʧʝʨʚʦʛʦ 

ʩʝʘʥʩʘ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʪʢʘʥʝʡ (Z=-6,073; p<0,0001). 

ʊʘʢʞʝ ʵʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʚʩʝʭ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ ʪʝʨʘʧʠʠ ï ʧʦʩʣʝ ʚʪʦʨʦʛʦ ʩʝʘʥʩʘ 

ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ (Z=-5,077; p<0,0001), ʧʦʩʣʝ ʪʨʝʪʴʝʛʦ ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ (Z=-5,323; 

p<0,0001), ʧʦʩʣʝ ʯʝʪʚʝʨʪʦʛʦ ʩʝʘʥʩʘ ʪʝʨʘʧʠʠ (Z=-4,343; p<0,0001) ʠ ʥʘ ʧʦʩʣʝʜʥʝʤ 

ʵʪʘʧʝ ʫʩʪʘʥʦʚʢʠ ʌɼʄ (Z=-4,902; p<0,0001). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʰʠʨʠʥʳ ʧʨʠʢʨʝʧʣʝʥʥʦʡ 

ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʭʦʜʥʦʡ 

ʦʮʝʥʢʦʡ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʫʞʝ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʩʝʘʥʩʘ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʦʚʝʨʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʰʠʨʠʥʳ ʜʝʩʥʳ (Z=-6,073; p<0,0001). ʏʪʦ ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʣʝ ʚʪʦʨʦʛʦ ʩʝʘʥʩʘ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ (Z=-6,334; p<0,0001), ʧʦʩʣʝ 

ʪʨʝʪʴʝʛʦ ʩʝʘʥʩʘ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ (Z=-6,624; p<0,0001), ʧʦʩʣʝ ʯʝʪʚʝʨʪʦʛʦ ʩʝʘʥʩʘ 

(Z=-6,736; p<0,0001) ʠ ʥʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʫʩʪʘʥʦʚʢʠ ʌɼʄ (Z=-6,073; p<0,0001). 

36 ʧʘʮʠʝʥʪʘʤ ʠʟ 60 (60%) ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ 

ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʝʨʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʜʝʩʥʳ (2 ʤʤ ʠ ʙʦʣʝʝ) ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ, ʧʦʵʪʦʤʫ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʫʩʪʘʥʦʚʢʘ 
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ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʝʩʥʝʚʦʡ ʤʘʥʞʝʪʢʠ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʷʛʢʦʪʢʘʥʥʦʡ 

ʘʫʛʤʝʥʪʘʮʠʠ ʚʦʢʨʫʛ ʠʤʧʣʘʥʪʘʪʦʚ. 24 ʧʘʮʠʝʥʪʘʤ ʠʟ 60 (40%) ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʧʨʦʠʟʚʝʩʪʠ ʧʣʘʩʪʠʢʫ ʜʝʩʥʳ ʚʦʢʨʫʛ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʧʦ ʧʨʠʯʠʥʝ 

ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʰʠʨʠʥʳ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʚʦʢʨʫʛ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ 

[12; 16; 182]. 

ʌʨʘʢʮʠʦʥʥʘʷ ʣʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʤʷʛʢʠʝ ʪʢʘʥʠ ʚ ʟʦʥʝ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚ ʥʝʢʦʪʦʨʳʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ ʠʟʙʝʞʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʣʘʩʪʠʢʠ ʜʝʩʥʳ ʠ 

ʙʝʟʦʧʝʨʘʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʰʠʨʠʥʫ ʪʢʘʥʝʡ ʧʨʠ 

ʥʝʙʦʣʴʰʦʤ ʝʝ ʜʝʬʠʮʠʪʝ. 
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ɻʃɸɺɸ 4 

ʃɸɿɽʈʅʆɽ ʉʊʈʋʂʊʋʈʀʈʆɺɸʅʀɽ ʇʆɺɽʈʍʅʆʉʊʀ  

ɼɽʅʊɸʃʔʅʓʍ ʊʀʊɸʅʆɺʓʍ ʀʄʇʃɸʅʊɸʊʆɺ 

 

4.1 ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʥʪʘʣʴʥʳʭ 

ʪʠʪʘʥʦʚʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩʝʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʥʘʯʘʣʘ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʣʘʟʝʨʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʠʪʘʥʦʚʳʭ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ in vitro ʥʘ ʙʘʟʝ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʘʢʘʜʝʤʠʠ (ʇʨʠʚʦʣʞʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ).  

ɼʘʣʝʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ ʜʝʥʪʘʣʴʥʳʡ 

ʠʤʧʣʘʥʪʘʪʦʚ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠʪʪʝʨʙʠʝʚʳʤ ʣʘʟʝʨʦʤ, ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (ʧʨʦʪʦʢʦʣ ˉ 208 ʦʪ 

25.06.2018). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ in vivo ʚʳʧʦʣʥʝʥʦ ʥʘ ʙʘʟʝ ʚʠʚʘʨʠʷ 

ʌɻɹʆʋ ɺʆ çʇʉʇʙɻʄʋ ʠʤ. ʀ.ʇ. ʇʘʚʣʦʚʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʧʨʠ ʫʯʘʩʪʠʠ 

ʬʘʢʫʣʴʪʝʪʘ ʣʘʟʝʨʥʦʡ ʬʦʪʦʥʠʢʠ ʠ ʦʧʪʦʵʣʝʢʪʨʦʥʠʢʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʀʊʄʆ, ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ ʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʬʨʝʟʝʨʥʦʛʦ ʮʝʥʪʨʘ çʆʈʊʆʉè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʢʨʦʣʠʢʠ ʩʘʤʮʳ ʧʦʨʦʜʳ çʉʦʚʝʪʩʢʘʷ 

ʐʠʥʰʠʣʣʘè ʚ ʚʦʟʨʘʩʪʝ 1 ʛʦʜʘ, ʚʝʩʦʤ ʦʪ 4 ʢʛ. ɺʩʝʛʦ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 

15 ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ.  

ʃʘʟʝʨʥʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʣʘʟʝʨʥʳʤ ʢʦʤʧʣʝʢʩʦʤ 

ʄʠʥʠʄʘʨʢʝʨʊʄ 2 ʥʘ ʙʘʟʝ ʠʪʪʝʨʙʠʝʚʦʛʦ ʠʤʧʫʣʴʩʥʦʛʦ ʚʦʣʦʢʦʥʥʦʛʦ ʣʘʟʝʨʘ 

(ʨʠʩʫʥʦʢ 84). 
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ʈʠʩʫʥʦʢ 84 ï ʇʨʦʮʝʩʩ ʣʘʟʝʨʥʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ  

ʥʘ ʘʧʧʘʨʘʪʝ ʄʠʥʠʄʘʨʢʝʨ 2 

 

ʄʝʪʘʣʣʳ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʧʦʛʣʦʱʘʶʪ ʠʟʣʫʯʝʥʠʝ ʜʘʥʥʦʛʦ ʣʘʟʝʨʘ ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ 1064 ʥʤ. ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʧʣʦʪʥʦʩʪʝʡ ʤʦʱʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣ              

6,9-63³107 ɺʪ/ʩʤ2 ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʧʘʨʝʥʠʷ ʪʠʪʘʥʘ, ʘ 

ʩʢʘʥʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ (ʛʘʣʴʚʘʥʦʤʝʪʨʠʯʝʩʢʠʝ ʟʝʨʢʘʣʘ) ʩʦʚʤʝʩʪʥʦ ʩ ʬʦʢʫʩʠʨʫʶʱʝʡ 

ʩʠʩʪʝʤʦʡ (F-ʪʝʪʘ-ʣʠʥʟʘ ʩ ʦʙʨʘʪʥʳʤ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ 216,1 ʤʤ) 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨ ʩʦ ʩʣʦʞʥʦʡ ʤʦʨʬʦʣʦʛʠʝʡ 

(ʨʠʩʫʥʦʢ 85). 
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ʈʠʩʫʥʦʢ 85 ï ʀʪʪʝʨʙʠʝʚʳʡ ʚʦʣʦʢʦʥʥʳʡ ʠʤʧʫʣʴʩʥʳʡ ʣʘʟʝʨ ʄʠʥʠʄʘʨʢʝʨ 2  

ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1064 ʥʤ 

 

ɺ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʬʨʝʟʝʨʥʦʤ ʮʝʥʪʨʝ çʆʈʊʆʉè ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʩʦʟʜʘʥʳ ʜʝʥʪʘʣʴʥʳʝ ʪʠʪʘʥʦʚʳʝ ʠʤʧʣʘʥʪʘʪʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 

60 ʰʪʫʢ ʝʜʠʥʳʤ ʨʘʟʤʝʨʦʤ 3,5 ʤʤ ʜʠʘʤʝʪʨʦʤ ʠ 6 ʤʤ ʚ ʜʣʠʥʫ ʩ ʚʥʫʪʨʝʥʥʠʤ 

ʢʦʥʠʯʝʩʢʠʤ ʩʦʝʜʠʥʝʥʠʝʤ ʠ ʢʦʨʥʝʚʠʜʥʳʤ ʤʘʢʨʦʜʠʟʘʡʥʦʤ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ 

ʠʤʧʣʘʥʪʘʪʘ ʙʳʣ ʚʳʙʨʘʥ ʪʠʪʘʥʦʚʦʡ ʩʧʣʘʚ Ti-6A1ï4V, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ. ʀʤʧʣʘʥʪʘʪʳ ʥʝ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʢʘʢʦʡ-ʣʠʙʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʬʨʝʟʝʨʥʦʤ ʮʝʥʪʨʝ ʠ ʦʪʧʨʘʚʣʷʣʠʩʴ ʚ ʄʝʞʜʫʥʘʨʦʜʥʫʶ 

ʥʘʫʯʥʫʶ ʣʘʙʦʨʘʪʦʨʠʶ ʣʘʟʝʨʥʳʭ ʤʠʢʨʦ- ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʬʘʢʫʣʴʪʝʪʘ ʣʘʟʝʨʥʦʡ 

ʬʦʪʦʥʠʢʠ ʠ ʦʧʪʦʵʣʝʢʪʨʦʥʠʢʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʀʊʄʆ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʣʘʟʝʨʥʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 86). 
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ʈʠʩʫʥʦʢ 86 ï ɺʠʜ ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ ʙʝʟ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ 

ʧʦʣʫʯʠʪʴ ʛʠʜʨʦʬʠʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʣʘʜʘʶʱʫʶ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʫʧʦʨʷʜʦʯʝʥʥʳʤ ʤʠʢʨʦ- ʠ ʥʘʥʦʨʝʣʴʝʬʦʤ. ɹʳʣʘ ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ, ʯʪʦ 

ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʨʬʦʣʦʛʠʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʙʫʜʝʪ 

ʩʪʨʫʢʪʫʨʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʥʘʜʢʣʝʪʦʯʥʦʛʦ ʨʘʟʤʝʨʘ (20-40 ʤʢʤ). ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ (ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ) ʢʣʝʪʦʢ ʠ 

ʩʥʘʙʞʝʥʘ ʩʫʙʩʪʨʫʢʪʫʨʦʡ ʤʝʥʴʰʝʛʦ (ʥʘʥʦʤʝʪʨʠʯʝʩʢʦʛʦ) ʨʘʟʤʝʨʘ, ʬʫʥʢʮʠʷ ʢʦʪʦʨʦʡ 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ: ʜʦʩʪʫʧ ʚʦʟʜʫʭʘ ʠ ʦʪʚʦʜ ʨʘʩʪʚʦʨʠʤʳʭ 

ʧʨʦʜʫʢʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ (ʜʣʷ ʯʝʛʦ ʤʦʛʫʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʛʠʜʨʦʬʦʙʥʳʝ 

ʢʘʥʘʣʳ).  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ Simitzi et al. (2017) ʩ ʥʝʡʨʦʥʘʤʠ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ 

ʨʘʟʥʳʝ ʪʠʧʳ ʨʝʣʴʝʬʦʚ ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʝʜʝʥʠʝ ʢʣʝʪʦʢ [153]. 

ʅʦ ʣʠʰʴ ʧʨʦʪʷʞʝʥʥʳʡ ʨʝʣʴʝʬ ʚ ʚʠʜʝ çʢʘʥʘʚʦʢè ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʥʪʘʢʪʥʦʤʫ 

ʧʦʚʝʜʝʥʠʶ ʢʣʝʪʦʢ. ʇʦʜʦʙʥʳʭ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ 

ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ ʦʩʪʝʦʛʝʥʥʫʶ ʛʨʫʧʧʫ, ʥʘʧʨʠʤʝʨ, ʚ ʦʩʪʝʦʮʠʪʳ, 

ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ. 
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ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʪʨʫʢʪʫʨʳ ʜʚʫʭ ʪʠʧʦʚ: 

ʣʫʥʢʠ (ʃ-ʩʪʨʫʢʪʫʨʘ) ʠ ʢʘʥʘʚʢʠ (ʂ-ʩʪʨʫʢʪʫʨʘ). ʇʝʨʠʦʜ, ʰʠʨʠʥʘ ʠ ʛʣʫʙʠʥʘ ʩʪʨʫʢʪʫʨ 

ʩʦʩʪʘʚʠʣʘ ʦʪ 20 ʜʦ 40 ʤʢʤ.  

ʋʧʦʨʷʜʦʯʝʥʥʘʷ çʃ-ʩʪʨʫʢʪʫʨʘè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʣʫʥʦʢ, ʚ 

ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʨʘʟʤʝʱʘʪʴʩʷ ʢʣʝʪʢʠ. ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʧʣʦʪʥʦʩʪʴʶ ʤʦʱʥʦʩʪʠ 6,9³107 ɺʪ/ʩʤ2 ʚ 

ʜʚʫʭʧʨʦʭʦʜʦʚʦʤ ʨʝʞʠʤʝ ʦʙʨʘʙʦʪʢʠ. ʃʫʥʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ, ʘ ʠʭ ʜʠʘʤʝʪʨ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 40 ʤʢʤ. ʇʝʨʠʦʜ ʩʪʨʫʢʪʫʨʳ 

50 ʤʢʤ (ʨʠʩʫʥʦʢ 87). 

 

 
 

ʈʠʩʫʥʦʢ 87 ï ɺʥʝʰʥʠʡ ʚʠʜ ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ  

ʩ ʃ-ʩʪʨʫʢʪʫʨʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʧʦ ʪʠʧʫ çʣʫʥʢʠè) 

 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ çʢʘʥʘʚʦʢè (ʂ-ʩʪʨʫʢʪʫʨʳ) ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʤʥʦʛʦʧʨʦʭʦʜʦʚʳʡ ʨʝʞʠʤ ʩ ʧʣʦʪʥʦʩʪʴʶ ʤʦʱʥʦʩʪʠ 63³107 ɺʪ/ʩʤ2. ʂʘʥʘʚʢʠ 

ʩʦʟʜʘʚʘʣʠʩʴ ʟʘ ʪʨʠ ʧʨʦʭʦʜʘ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʢʘʥʘʚʦʢ ʩ ʰʘʛʦʤ 30 ʤʢʤ ʦʪ ʥʘʯʘʣʘ ʧʨʝʜʳʜʫʱʝʡ ʢʘʥʘʚʢʠ (ʨʠʩʫʥʦʢ 88).  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ in vitro ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʤʝʪʦʜʦʤ ʩʢʘʥʠʨʫʶʱʝʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ʤʠʢʨʦʩʢʦʧ Zeiss ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʨʠʩʪʘʚʢʘʤʠ 

Oxford Instruments INCAx-act). ʉʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʥʪʦʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʤ 
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ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ ʚ ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤ ʨʝʩʫʨʩʥʦʤ ʮʝʥʪʨʝ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ çʅʘʥʦʪʝʭʥʦʣʦʛʠʠè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). 

 

 
 

ʈʠʩʫʥʦʢ 88 ï ɺʥʝʰʥʠʡ ʚʠʜ ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ  

ʩ ʂ-ʩʪʨʫʢʪʫʨʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʧʦ ʪʠʧʫ çʢʘʥʘʚʢʠè). 

 

ʇʨʦʠʟʚʝʜʝʥ ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠ ʠʩʩʣʝʜʦʚʘʥ ʧʘʨʘʤʝʪʨ 

ʩʤʘʯʠʚʘʝʤʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʣʘʟʝʨʥʳʭ ʤʠʢʨʦ- ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʬʘʢʫʣʴʪʝʪʘ ʣʘʟʝʨʥʦʡ ʬʦʪʦʥʠʢʠ ʠ 

ʦʧʪʦʵʣʝʢʪʨʦʥʠʢʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʀʊʄʆ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ).  

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ in vitro ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʧʨʠʩʪʫʧʠʪʴ ʢ 

ʢʣʠʥʠʯʝʩʢʦʤʫ ʵʪʘʧʫ ʩ ʫʯʘʩʪʠʝʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. 

 

4.2 ʄʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

 

ʊʨʘʜʠʮʠʦʥʥʦ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ 

ʠʤʧʣʘʥʪʘʪʦʚ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʞʠʚʦʪʥʳʝ (ʩʦʙʘʢʠ, ʤʠʥʠ ʧʠʛʠ), 

ʢʦʪʦʨʳʤ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʠʟʜʝʣʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʟʤʝʨʘ ʚ ʯʝʣʶʩʪʠ.  

ʏʝʣʶʩʪʠ ʢʨʦʣʠʢʦʚ ʩʣʠʰʢʦʤ ʤʘʣʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʟʤʝʨʘ. ʇʦʵʪʦʤʫ ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʙʳʣʦ 
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ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʝʥʪʘʣʴʥʳʝ ʠʤʧʣʘʥʪʘʪʳ ʚ ʙʦʣʴʰʝʙʝʨʮʦʚʳʝ ʢʦʩʪʠ 

ʢʨʦʣʠʢʦʚ, ʢʦʪʦʨʳʝ ʫʜʦʙʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʥʝ 

ʧʨʠʯʠʥʷʶʪ ʩʠʣʴʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ ʞʠʚʦʪʥʦʤʫ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʠ 

ʘʥʘʪʦʤʠʯʝʩʢʠ ʩʭʦʞʠ ʩ ʯʝʣʶʩʪʴʶ ʧʦ ʩʪʨʦʝʥʠʶ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. 

ɼʦ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʙʳʣʘ ʠʟʫʯʝʥʘ ʘʥʘʪʦʤʠʷ 

ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʢʨʦʣʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʦʣʴʰʝʙʝʨʮʦʚʘʷ ʢʦʩʪʴ. 

ʊʘʢʞʝ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʦʪʨʘʙʦʪʢʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʰʘʛʦʚ ʧʨʝʜʩʪʦʷʱʝʡ 

ʧʨʦʮʝʜʫʨʳ ʙʳʣʘ ʚʟʷʪʘ ʤʦʜʝʣʴ (ʪʝʣʦ ʬʝʨʤʝʨʩʢʦʛʦ ʢʨʦʣʠʢʘ) ʠ ʧʨʦʠʟʚʝʜʝʥʦ 

ʧʦʩʣʦʡʥʦʝ ʧʨʝʧʘʨʠʨʦʚʘʥʠʝ ʪʢʘʥʝʡ ʚ ʦʙʣʘʩʪʠ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ. 

ɺʩʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʙʨʠʛʘʜʘ ʧʦʣʥʦʩʪʴʶ ʧʨʦʰʣʘ ʵʪʘʧʳ ʧʨʝʜʩʪʦʷʱʝʡ ʧʨʦʮʝʜʫʨʳ ʥʘ 

ʤʦʜʝʣʠ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɺ ʢʘʞʜʫʶ ʙʦʣʴʰʝʙʝʨʮʦʚʫʶ ʢʦʩʪʴ ʢʨʦʣʠʢʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ 

2 ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʘ ï ʦʜʠʥ ʩ ʃ-ʩʪʨʫʢʪʫʨʦʡ, ʜʨʫʛʦʡ ʩ ʂ-ʩʪʨʫʢʪʫʨʦʡ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʢʘʞʜʦʝ ʣʘʙʦʨʘʪʦʨʥʦʝ ʞʠʚʦʪʥʦʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ 

4 ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʘ. ɺʩʝʛʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 60 ʠʤʧʣʘʥʪʘʪʦʚ.  

ʆʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʫʩʣʦʚʠʷʭ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠʥʚʘʟʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʌɻɹʆʋ 

ɺʆ çʇʉʇʙɻʄʋ ʠʤ. ʀ.ʇ. ʇʘʚʣʦʚʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. ɼʦ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ 

ʞʠʚʦʪʥʳʭ ʧʦʜʛʦʪʘʚʣʠʚʘʣʠ ʢ ʧʨʝʤʝʜʠʢʘʮʠʠ (ʘʪʨʦʧʠʥ ʧʦʜʢʦʞʥʦ ʟʘ 10-15 ʤʠʥʫʪ ʚ 

ʜʦʟʠʨʦʚʢʝ 0,1 ʤʛ/ʢʛ), ʜʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʧʨʝʤʝʜʠʢʘʮʠʶ: ʧʨʝʧʘʨʘʪʦʤ ʨʦʤʝʪʘʨ 

(çʂʩʠʣʘè) ʧʦʜʢʦʞʥʦ ʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʝ 4 ʤʛ/ʢʛ, ʢʝʪʘʤʠʥ ʚʥʫʪʨʠʤʳʰʝʯʥʦ 

ʠʣʠ ʧʦʜʢʦʞʥʦ ʚ ʜʦʟʝ 10-15 ʤʛ/ʢʛ, ʜʨʦʧʝʨʠʜʦʣ 0,25% ʨ-ʨ ʧʦʜʢʦʞʥʦ ʠʣʠ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʠʨʦʚʢʝ 2,5 ʤʛ/ʢʛ. ʝ. ʏʝʨʝʟ 10-15 ʤʠʥʫʪ ʚ ʫʰʥʫʶ ʚʝʥʫ 

ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʚʥʫʪʨʠʚʝʥʥʳʡ ʢʘʪʝʪʝʨ ʨʘʟʤʝʨʦʤ 23 G ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʦʙʝʟʙʦʣʠʚʘʥʠʷ. ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʨʘʟʚʝʜʝʥʠʝ ʚ 10 ʤʣ 0,9% 

ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʢʝʪʘʤʠʥʘ 50 ʤʛ, ʜʨʦʧʝʨʠʜʦʣʘ 2,5 ʤʛ ʠ ʢʩʠʣʘʟʠʥʘ 

ʛʠʜʨʦʭʣʦʨʠʜʘ 20 ʤʛ. ʇʨʝʧʘʨʘʪʳ ʚʚʦʜʠʣʠ ʤʝʜʣʝʥʥʦ ʜʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʨʝʩʥʠʯʥʦʛʦ, 

ʨʦʛʦʚʠʯʥʦʛʦ ʠ ʧʝʜʘʣʴʥʦʛʦ ʨʝʬʣʝʢʩʦʚ. ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʠʥʪʫʙʘʮʠʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʞʠʚʦʪʥʦʛʦ (ʨʠʩʫʥʦʢ 89). 
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ʈʠʩʫʥʦʢ 89 ï ʃʘʙʦʨʘʪʦʨʥʦʝ ʞʠʚʦʪʥʦʝ ʠʥʪʫʙʠʨʦʚʘʥʦ  

ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʝ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʳ 

 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʙʨʠʪʴʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʟʦʥʳ. ɼʘʣʝʝ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʦʣʷ (ʨ-ʨ ʦʢʪʝʥʠʩʝʧʪ), 

ʙʳʣʘ ʩʜʝʣʘʥʘ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʘʥʝʩʪʝʟʠʷ ʨʘʩʪʚʦʨʦʤ ʣʠʜʦʢʘʠʥʘ 2% 2 ʤʣ. 

ɺʦ ʚʨʝʤʷ ʦʩʥʦʚʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʳ ʚʩʝʤ ʞʠʚʦʪʥʳʤ ʧʨʦʠʟʚʦʜʠʣʩʷ 

ʧʨʦʜʦʣʴʥʳʡ ʨʘʟʨʝʟ ʥʘ ʦʙʝʠʭ ʙʦʣʴʰʝʙʝʨʮʦʚʳʭ ʢʦʩʪʷʭ ʜʣʠʥʦʡ 5-6 ʩʤ (ʨʠʩʫʥʦʢ 90).  

 

 
 

ʈʠʩʫʥʦʢ 90 ï ʇʨʦʜʦʣʴʥʳʡ ʨʘʟʨʝʟ ʥʘ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ ʢʨʦʣʠʢʘ 
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ɼʘʣʝʝ ʧʦʩʣʦʡʥʦ ʦʪʩʣʘʠʚʘʣʠʩʴ ʢʦʞʘ ʩ ʧʦʜʢʦʞʥʦ-ʞʠʨʦʚʦʡ ʢʣʝʪʯʘʪʢʦʡ, ʜʘʣʝʝ 

ʬʘʩʮʠʠ ʩ ʤʳʰʮʘʤʠ, ʦʪʩʣʘʠʚʘʣʘʩʴ ʥʘʜʢʦʩʪʥʠʮʘ (ʨʠʩʫʥʦʢ 91). 

 

 
 

ʈʠʩʫʥʦʢ 91 ï ɺʠʟʫʘʣʠʟʠʨʦʚʘʥʘ ʙʦʣʴʰʝʙʝʨʮʦʚʘʷ ʢʦʩʪʴ ʢʨʦʣʠʢʘ 

 

ɹʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʬʠʟʠʦʜʠʩʧʝʥʩʝʨ ʜʣʷ ʧʨʝʧʘʨʠʨʦʚʘʥʠʷ ʣʦʞʘ ʧʦʜ ʠʤʧʣʘʥʪʘʪ 

(NSK Surgic AP ʩ ʥʘʢʦʥʝʯʥʠʢʦʤ W&H WS-75 L G) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʚʦʜʷʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ NaCl 0,9% (ʨʠʩʫʥʦʢ 92).  

 

 
 

ʈʠʩʫʥʦʢ 92 ï ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʦʞʘ ʧʦʜ ʠʤʧʣʘʥʪʘʪʳ  

ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʤʝʥʳ ʬʨʝʟ 
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ʉʬʦʨʤʠʨʦʚʘʥʳ ʣʦʞʘ ʧʦʜ ʠʤʧʣʘʥʪʘʪʳ ʨʘʟʤʝʨʦʤ 3,5³6 ʤʤ ʧʫʪʸʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʤʝʥʳ ʬʨʝʟ (ʨʠʩʫʥʦʢ 93). 

 

 
 

ʈʠʩʫʥʦʢ 93 ï ʉʬʦʨʤʠʨʦʚʘʥʳ ʣʦʞʘ ʧʦʜ ʠʤʧʣʘʥʪʘʪʳ 

 

ʇʨʦʠʟʚʦʜʠʣʘʩʴ ʫʩʪʘʥʦʚʢʘ ʠʤʧʣʘʥʪʘʪʦʚ, ʧʝʨʚʠʯʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ 

ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʦʛʦ ʢʣʶʯʘ ʠ ʩʦʩʪʘʚʣʷʣʘ                            

25-35 ʥ/ʩʤ2, ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚʥʦʩʠʣʠʩʴ ʚ ʪʘʙʣʠʮʫ (ʨʠʩʫʥʦʢ 94). 

 

 
 

ʈʠʩʫʥʦʢ 94 ï ʋʩʪʘʥʦʚʣʝʥʦ 2 ʠʤʧʣʘʥʪʘʪʘ ʚ ʙʦʣʴʰʝʙʝʨʮʦʚʫʶ ʢʦʩʪʴ 



143 

 

ɼʘʣʝʝ ʨʘʥʘ ʧʨʦʤʳʚʘʣʘʩʴ ʨʘʩʪʚʦʨʦʤ ʛʝʥʪʘʤʠʮʠʥʘ (1 ʤʣ). ɼʘʣʝʝ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦʩʣʦʡʥʦʝ ʥʘʣʦʞʝʥʠʝ ʰʚʦʚ ʤʘʪʝʨʠʘʣʦʤ Vycril 5,0 ʠ ʦʙʨʘʙʦʪʢʘ 

ʢʦʞʥʳʭ ʰʚʦʚ 5% ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʡʦʜʘ (ʨʠʩʫʥʦʢ 95). 

 

 
 

ʈʠʩʫʥʦʢ 95 ï ʇʦʩʣʦʡʥʦʝ ʫʰʠʚʘʥʠʝ ʨʘʥʳ 

 

ʇʦʩʣʝ ʦʧʝʨʘʮʠʠ ʞʠʚʦʪʥʳʝ ʧʨʦʭʦʜʠʣʠ ʦʙʱʫʶ ʧʨʦʚʝʨʢʫ ʩʦʩʪʦʷʥʠʷ, ʙʳʣʠ 

ʥʘʣʦʞʝʥʳ ʩʦʛʨʝʚʘʶʱʠʝ ʛʨʝʣʢʠ. ʂʨʦʣʠʢʠ ʥʘʙʣʶʜʘʣʠʩʴ ʜʦ ʧʦʷʚʣʝʥʠʷ ʚʩʝʭ 

ʨʝʬʣʝʢʩʦʚ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʞʠʚʦʪʥʳʝ ʟʘʥʠʤʘʣʠ ʩʚʦʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʘʥʘʪʦʤʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʣʝʞʠʪ ʥʘ ʣʘʧʘʭ, ʜʝʨʞʠʪ ʛʦʣʦʚʫ), ʦʥʠ ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ 

ʚ ʢʣʝʪʢʠ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʠʚʘʨʠʠ ʌɻɹʆʋ ɺʆ çʇʉʇʙɻʄʋ ʠʤ. 

ʀ.ʇ. ʇʘʚʣʦʚʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 

ɺ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʚʩʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʞʠʚʦʪʥʳʤ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩʠʩʪʝʤʥʘʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʛʝʥʪʘʤʠʮʠʥʘ ʩʫʣʴʬʘʪʦʤ 4% ʚ 

ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʧʦ 2 ʤʣ 1 ʨʘʟ ʚ ʩʫʪʢʠ. ɽʞʝʜʥʝʚʥʦ ʞʠʚʦʪʥʳʝ ʧʦʣʫʯʘʣʠ ʧʦ 150 ʛ 

ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʚʟʨʦʩʣʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʦʣʠʢʦʚ ʠ 300 ʛ ʦʚʦʱʝʡ. ʉʥʠʞʝʥʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠ ʤʘʩʩʳ ʠʭ ʪʝʣʘ ʧʨʠ ʝʞʝʜʥʝʚʥʦʤ ʚʟʚʝʰʠʚʘʥʠʠ ʥʝ ʙʳʣʦ. 

ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʪʝʢʘʣ ʙʝʟ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʥʝ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʩʤʝʨʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ.  



144 

 

ʂʨʦʣʠʢʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ (7 ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ 

8 ʞʠʚʦʪʥʳʭ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ) ʠ ʚʳʚʝʜʝʥʳ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʯʝʨʝʟ 1,5 ʤʝʩʷʮʘ ʠ 

3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. 

ʕʚʪʘʥʘʟʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʧʫʪʝʤ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʨʘʩʪʚʦʨʘ 

ʧʝʥʪʦʙʘʨʙʠʪʘʣʘ ʥʘʪʨʠʷ ʚ ʜʦʟʠʨʦʚʢʝ 200 ʤʛ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ.  

ʉʨʘʟʫ ʧʦʩʣʝ ʚʳʚʝʜʝʥʠʷ ʞʠʚʦʪʥʦʛʦ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ 

ʜʦʩʪʫʧ ʢ ʦʧʝʨʘʮʠʦʥʥʦʡ ʟʦʥʝ, ʚʳʧʦʣʥʝʥ ʨʘʟʨʝʟ ʠ ʦʪʩʣʦʝʥʳ ʪʢʘʥʠ. ɼʘʣʝʝ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʤʝʪʦʜʦʤ ʯʘʩʪʦʪʥʦ-

ʨʝʟʦʥʘʥʩʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʙʦʨʦʤ Osstell ISQ. ɺ ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʷ 

ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʧʝʨʝʭʦʜʥʠʢ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʠʤʧʣʘʥʪʘʪʦʚ. ʆʥ ʚʦʟʙʫʞʜʘʣʩʷ ʤʘʛʥʠʪʥʳʤ ʠʤʧʫʣʴʩʦʤ ʦʪ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ. 

ʈʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ, 

ʚʳʯʠʩʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʪʚʝʪʥʦʛʦ ʩʠʛʥʘʣʘ. ʅʘ ʜʠʩʧʣʝʡ ʘʧʧʘʨʘʪʘ ʚʳʚʦʜʠʪʩʷ 

ʫʜʦʙʥʦʝ ʜʣʷ ʚʨʘʯʘ ʟʥʘʯʝʥʠʝ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ ʠʣʠ Implant 

Stability Quotient (ISQ). ʎʠʬʨʦʚʦʡ ʜʠʘʧʘʟʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʦʪ 1 ʜʦ 100 ʫ.ʝ., ʯʝʤ 

ʚʳʰʝ ʟʥʘʯʝʥʠʝ, ʪʝʤ ʣʫʯʰʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠʤʧʣʘʥʪʘʪʘ. ʇʦ ʜʘʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʦʪ 70 ʠ ʚʳʰʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʳʩʦʢʫ  ʁ

ʩʪʘʙʠʣʴʥʦʩʪ ɹʠʤʧʣʘʥʪʘʪʘ. ɼʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ ʪʘʢʞʝ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ ʩʚʦʜʥʫʶ 

ʪʘʙʣʠʮʫ Microsoft Excel 2016. 

 

4.3 ʇʦʜʛʦʪʦʚʢʘ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʜʝʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

 

ʇʦʩʣʝ ʠʟʤʝʨʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʟʘʙʦʨ ʙʣʦʢʦʚ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʝʙʝ ʠʤʧʣʘʥʪʘʪ ʠ ʦʢʨʫʞʘʶʱʫʶ ʢʦʩʪʥʫʶ ʪʢʘʥʴ, ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɿʘʙʦʨ ʙʣʦʢʦʚ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʨʢʫʣʷʨʥʦʡ ʬʨʝʟʳ ʩ ʚʦʜʷʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ 

(ʨʠʩʫʥʦʢ 96). 
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ʈʠʩʫʥʦʢ 96 ï ɿʘʙʦʨ ʙʣʦʢʦʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʜʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ  

ʠ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʬʠʢʩʘʮʠʷ ʧʨʝʧʘʨʘʪʘ ʚ 10% ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʬʦʨʤʘʣʠʥʘ ʥʘ 24-72 ʯʘʩʘ. ʇʦʩʣʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʜʝʛʠʜʨʘʪʘʮʠʷ ʚ ʩʝʨʠʠ ʩʧʠʨʪʦʚ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 70 ʜʦ 100% ʢʘʞʜʳʝ 15 ʤʠʥʫʪ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʩʨʝʟ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʢʦʩʪʥʫʶ ʪʢʘʥʴ ʠ 

ʪʠʪʘʥʦʚʳʡ ʠʤʧʣʘʥʪʘʪ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ ʪʦʣʴʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʨʘʙʦʪʳ ʩ ʥʝʜʝʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ.  

ʅʘ ʙʘʟʝ ʎʝʥʪʨʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʥʘʫʯʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

çʂʣʝʪʦʯʥʳʝ ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʟʫʯʝʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚè 

ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ.ʃ. ʂʦʤʘʨʦʚʘ ʈɸʅ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʟʘʣʠʚʢʘ ʠ 

ʧʨʦʧʠʪʢʘ ʧʨʝʧʘʨʘʪʘ ʩʧʝʮʠʘʣʴʥʦʡ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʤʦʣʦʡ (Technovit 7100 È, 

Heraeus Kulzer, Wehrheim, Germany), ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʜʘʥʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ [5; 13]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʦʣʠʤʝʨʠʟʘʮʠʦʥʥʳʝ ʙʣʦʢʠ, 

ʩʦʜʝʨʞʘʱʠʝ ʠʤʧʣʘʥʪʘʪ ʩ ʦʢʨʫʞʘʶʱʝʡ ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ. 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʙʣʦʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʦʪʦʯʥʳʝ ʩʨʝʟʳ 

ʪʦʣʱʠʥʦʡ ʥʝ ʤʝʥʝʝ 50 ʤʠʢʨʦʥ. ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ 
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ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʠʥʩʪʠʪʫʪʘ ʥʘʫʢ ʦ ɿʝʤʣʝ, ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʰʣʠʬʳ ʪʦʣʱʠʥʦʡ 

ʦʪ 10 ʜʦ 50 ʤʢʤ (ʨʠʩʫʥʦʢ 97). 

 

 
 

ʈʠʩʫʥʦʢ 97 ï ʇʦʣʫʯʝʥ ʩʨʝʟ ʪʦʣʱʠʥʦʡ ʤʝʥʝʝ 50 ʤʢʤ 

 

ʇʨʝʧʘʨʘʪ ʦʢʨʘʰʠʚʘʣʩʷ ʪʦʣʫʠʜʠʥʦʚʳʤ ʩʠʥʠʤ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʢʨʘʩʠʪʝʣʴ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʝʢʘʣʴʮʝʥʠʨʦʚʘʥʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ (ʨʠʩʫʥʦʢ 98) [128]. 

 

 
 

ʈʠʩʫʥʦʢ 98 ï ʇʨʝʧʘʨʘʪ ʧʦʩʣʝ ʦʢʨʘʰʠʚʘʥʠʷ ʪʦʣʫʠʜʠʥʦʚʳʤ ʩʠʥʠʤ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʣʠʩʴ ʧʨʝʧʘʨʘʪʳ, ʛʦʪʦʚʳʝ ʢ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤʫ ʠ 

ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ.  

ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʜʝʢʘʣʴʮʠʥʠʨʦʚʘʥʥʳʭ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʌɻɹʋ çʅʄʀʎ ʊʆ ʠʤ. ʈ.ʈ. ɺʨʝʜʝʥʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʥʘ 

ʣʘʟʝʨʥʦʤ ʩʢʘʥʠʨʫʶʱʝʤ ʢʦʥʬʦʢʘʣʴʥʦʤ ʤʠʢʨʦʩʢʦʧʝ (Carl Zeiss LSM 780). 

ɼʘʣʝʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʷ ʠ ʚʳʩʯʠʪʳʚʘʣʠʩʴ ʪʘʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ ʠʤʧʣʘʥʪʘʪʘ, ʢʘʢ BIC-ʠʥʜʝʢʩ (Bone implant contact), 

FIC-ʠʥʜʝʢʩ (Fibrous implant contact), ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ï 

ʦʩʪʝʦʙʣʘʩʪʦʚ (area of osteoblasts surface). 

  

4.4 ʈʝʟʫʣʴʪʘʪʳ in vitro  ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ in vitro ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʤʝʪʦʜʦʤ ʩʢʘʥʠʨʫʶʱʝʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ʤʠʢʨʦʩʢʦʧ Zeiss ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʨʠʩʪʘʚʢʘʤʠ 

Oxford Instruments INCAx-act). ʉʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʥʪʦʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʤ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ ʚ ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤ ʨʝʩʫʨʩʥʦʤ ʮʝʥʪʨʝ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ çʅʘʥʦʪʝʭʥʦʣʦʛʠʠè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ).  

ʅʘ ʨʠʩʫʥʢʝ 99 ʧʨʠʚʝʜʝʥʳ ʩʥʠʤʢʠ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ 

ʠʩʭʦʜʥʦʡ (ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ) ʧʦʚʝʨʭʥʦʩʪʠ (ʇ-ʩʪʨʫʢʪʫʨʘ, ʧʦʣʠʨʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ) 

ʪʠʪʘʥʦʚʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʠ ʠʤʧʣʘʥʪʘʪʦʚ ʧʦʩʣʝ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʅʘ ʩʥʠʤʢʘʭ 

ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘʣʠʯʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʠʪʘʥʘ ʨʝʣʴʝʬʘ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ: ʤʠʢʨʦ- 

ʠ ʥʘʥʦʨʝʣʴʝʬʘ.  

ɹr ʣ ʧʨʦʠʟʚʝʜʝʥ ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠ ʠʩʩʣʝʜʦʚʘʥ ʧʘʨʘʤʝʪʨ 

ʩʤʘʯʠʚʘʝʤʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʣʘʟʝʨʥʳʭ ʤʠʢʨʦ- ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʬʘʢʫʣʴʪʝʪʘ ʣʘʟʝʨʥʦʡ ʬʦʪʦʥʠʢʠ ʠ 

ʦʧʪʦʵʣʝʢʪʨʦʥʠʢʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʀʊʄʆ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʨʦʬʝʩʩʦʨʘ, ʜ.ʪ.ʥ. ɺ.ʇ. ɺʝʡʢʦ.  
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ʘ ï ʠʤʧʣʘʥʪʘʪ ʜʦ ʣʘʟʝʨʥʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ;  

ʙ ï ʠʤʧʣʘʥʪʘʪ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ( ʂ-ʩʪʨʫʢʪʫʨʘ);  

ʚ ï ʠʤʧʣʘʥʪʘʪ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ (ʃ-ʩʪʨʫʢʪʫʨʘ) 

 

ʈʠʩʫʥʦʢ 99 ï ʄʘʢʨʦʬʦʪʦʛʨʘʬʠʷ. ʉʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

ʠʤʧʣʘʥʪʘʪʦʚ ʜʦ (ʘ) ʠ ʧʦʩʣʝ ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʙ, ʚ) 

 

ʕʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʢʠʩʣʦʨʦʜʘ ʥʘ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ (ʪʘʙʣʠʮʘ 6). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ 

ʦʢʩʠʜʘ ʪʠʪʘʥʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ, ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥ ʪʘʢʞʝ 

ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʝʡ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴʶ. 

 

ʊʘʙʣʠʮʘ 6 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʜʦ ʠ ʧʦʩʣʝ 

ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 

 

ʊʠʧ ʩʪʨʫʢʪʫʨʳ 
ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, % 

Ti Al  V O 

ʂ-ʩʪʨʫʢʪʫʨʘ 66,04 3,07 3,47 27,42 

ʃ-ʩʪʨʫʢʪʫʨʘ 61,10 2,66 3,51 32,73 

ʘ ʙ ʙ 


