
ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ ʋʏʈɽɾɼɽʅʀɽ 

çʅɸʎʀʆʅɸʃʔʅʓʁ ʄɽɼʀʎʀʅʉʂʀʁ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ  

ʎɽʅʊʈ ʂʆʃʆʇʈʆʂʊʆʃʆɻʀʀ ʀʄɽʅʀ ɸ.ʅ. ʈʓɾʀʍè 

ʄʀʅʀʉʊɽʈʉʊɺɸ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

__________________________________________________________________ 

 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 

 

 

ʇʀʂʋʅʆɺ ɼʄʀʊʈʀʁ ʖʈʔɽɺʀʏ 

 

ɸɼɽʅʆʄɸʊʆɿʅʓʁ ʇʆʃʀʇʆɿʅʓʁ ʉʀʅɼʈʆʄ: 

ʇɽʈʉʆʅʀʌʀʎʀʈʆɺɸʅʅʓʁ ʇʆɼʍʆɼ ʂ ɼʀɸɻʅʆʉʊʀʂɽ ʀ 

ʃɽʏɽʅʀʖ 

 

3.1.9 ï ʍʠʨʫʨʛʠʷ 

1.5.7 - ɻʝʥʝʪʠʢʘ 

 

ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʜʦʢʪʦʨʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ 

 

 

ʅʘʫʯʥʳʝ ʢʦʥʩʫʣʴʪʘʥʪ:r 

ʃʘʫʨʝʘʪ ʧʨʝʤʠʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʜʦʢʪʦʨ 

ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ ɸʯʢʘʩʦʚ ʉ.ʀ. 

 

ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʈɸʅ ʎʫʢʘʥʦʚ ɸ.ʉ. 

 

 

ʄʦʩʢʚʘ, 2026 



2 

 

ʆʛʣʘʚʣʝʥʠʝ 

ʉʧʠʩʦʢ ʩʦʢʨʘʱʝʥʠʡ ʠ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ .................................................. 4 

ɺʚʝʜʝʥʠʝ .................................................................................................................... 5 

ɻʣʘʚʘ I. ɸʜʝʥʦʤʘʪʦʟʥʳʡ ʧʦʣʠʧʦʟʥʳʡ ʩʠʥʜʨʦʤ ï ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʨʦʙʣʝʤʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ..................................................................... 20 

1.1. ʇʦʥʷʪʠʝ ɸʇʉ ʠ ʯʘʩʪʦʪʘ ʝʛʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ........................................... 20 

1.2. ʀʩʪʦʨʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʦʷʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦ ɸʇʉ ..................................... 23 

1.3. ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʠ 
ʚʥʝʢʠʰʝʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠ ɸʇʉ ...................................................................... 27 

1.4. ʂʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʦʨʨʝʣʷʮʠʠ ʧʨʠ ɸʇʉ ............................................... 37 

1.5. ʈʘʟʚʠʪʠʝ ʧʦʜʭʦʜʦʚ ʢ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ɸʇʉ .................................... 43 

1.6. ʍʠʨʫʨʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʣʝʯʝʥʠʷ ʧʨʠ ɸʇʉ ................................................. 49 

1.7. ɺʣʠʷʥʠʝ ʚʥʝʜʨʝʥʠʷ ʧʦʣʠʧʦʟʥʳʭ ʨʝʛʠʩʪʨʦʚ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 
ʣʝʯʝʥʠʷ ɸʇʉ ........................................................................................................... 65 

1.8. ʅʝʨʝʰʝʥʥʳʝ ʚʦʧʨʦʩʳ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ɸʇʉ ................................. 68 

ɻʣʘʚʘ II . ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ .......................................................................... 70 

2.1. ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ...................................................................................... 70 

2.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ ......................................................................... 73 

2.3. ʄʝʪʦʜʳ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ........................................ 76 

2.4. ʄʝʪʦʜʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ...................................... 89 

2.5. ʄʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ............................................................. 96 

2.6. ʇʨʠʥʮʠʧʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ɸʇʉ .................................... 97 

ɻʣʘʚʘ III . ʂʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʦʨʨʝʣʷʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ......... 102 

3.1. ɸʥʘʣʠʟ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʨʝʣʷʮʠʡ .......................................... 102 

3.2. ʈʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʯʘʩʪʦʪʘ 
ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ) ................................................................... 105 

3.3. ɸʥʘʣʠʟ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʢʦʨʨʝʣʷʮʠʡ........................................... 106 

3.4. ʌʝʥʦʪʠʧ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ........................................................... 131 

ɻʣʘʚʘ IV. ʍʠʨʫʨʛʠʯʝʩʢʘʷ ʪʝʭʥʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ɸʇʉ ........................................................................................................................ 141 

4.1. ʍʘʨʘʢʪʝʨ ʚʳʧʦʣʥʝʥʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ............................. 141 

4.2. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ .............. 146 

4.3. ʆʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ .............................................................. 158 



3 

 

ɻʣʘʚʘ V. ɺʣʠʷʥʠʝ ʚʥʝʜʨʝʥʠʷ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ 

ʧʦʣʠʧʦʟʥʳʤʠ ʩʠʥʜʨʦʤʘʤʠ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʠ ʯʘʩʪʦʪʫ ʚʳʷʚʣʝʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ................................................................................................. 174 

5.1. ʉʪʨʫʢʪʫʨʘ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ ......................................................... 174 

5.2. ʅʝʦʧʝʨʠʨʦʚʘʥʥʳʝ ʧʘʮʠʝʥʪʳ ʩ ɸʇʉ ........................................................... 178 

5.3. ɺʣʠʷʥʠʝ ʚʥʝʜʨʝʥʠʷ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ ʥʘ ʯʘʩʪʦʪʫ ʚʳʷʚʣʝʥʠʷ 
ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ................................................................................................. 181 

5.4. ɺʣʠʷʥʠʝ ʚʥʝʜʨʝʥʠʷ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ ʥʘ ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ................................................................................... 188 

5.5. ɺʣʠʷʥʠʝ ʚʥʝʜʨʝʥʠʷ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ ʥʘ ʯʘʩʪʦʪʫ ʚʳʷʚʣʝʥʠʷ 

ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ........................................................ 193 

ɻʣʘʚʘ VI. ʇʨʠʥʮʠʧʳ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʜʠʘʛʥʦʩʪʠʢʝ ʠ 

ʣʝʯʝʥʠʶ ʙʦʣʴʥʳʭ ʩ ɸʇʉ .................................................................................... 203 

6.1. ʈʝʟʫʣʴʪʘʪʳ ʦʜʥʦ- ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʨʠʩʢʘ ʚʳʷʚʣʝʥʠʷ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ......................................................................................... 203 

6.2. ʂʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ɸʇʉ ...................................... 231 

6.3. ɸʣʛʦʨʠʪʤ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʣʝʯʝʥʠʶ ʙʦʣʴʥʳʭ ʩ ɸʇʉ . 233 

ɿʘʢʣʶʯʝʥʠʝ ........................................................................................................... 235 

ɺʳʚʦʜʳ .................................................................................................................. 247 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ............................................................................ 251 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ............................................................................................. 253 

ʇʨʠʣʦʞʝʥʠʝ ɸ ...................................................................................................... 291 

ʇʨʠʣʦʞʝʥʠʝ ɹ ...................................................................................................... 295 

 

 

 

 

 

 

 

 



4 

 

ʉʧʠʩʦʢ ʩʦʢʨʘʱʝʥʠʡ ʠ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ 

ɸʇʉ ï ʘʜʝʥʦʤʘʪʦʟʥʳʡ ʧʦʣʠʧʦʟʥʳʡ ʩʠʥʜʨʦʤ 

ɼʅʂ - ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

ɿɸʇʂ - ʟʘʧʠʨʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʧʨʷʤʦʡ ʢʠʰʢʠ 

ʂʈʈ - ʢʦʣʦʨʝʢʪʘʣʴʥʳʡ ʨʘʢ 

ʉʂʊ ï ʩʧʠʨʘʣʴʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ 

ʄɸʇ - MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʦʣʠʧʦʟ 

ʄʈʊ - ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ 

ʊʈʋɿʀ - ʪʨʘʥʩʨʝʢʪʘʣʴʥʦʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʋɿʀ - ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʕɻɼʉ ï ʵʟʦʬʘʛʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʠʷ 

ʇɺ ï ʧʘʪʦʛʝʥʥʳʡ ʚʘʨʠʘʥʪ  

ʄɻʀ ï ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʉɸʊʂ ï ʩʝʤʝʡʥʳʡ ʘʜʝʥʦʤʘʪʦʟ ʪʦʣʩʪʦʡ ʢʠʰʢʠ 

ʀʆʍɺ ï ʠʥʬʝʢʮʠʠ ʦʙʣʘʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ɾʂʊ ï ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ 

ʉʅʇʈ ï ʩʠʥʜʨʦʤ ʥʠʟʢʦʡ ʧʝʨʝʜʥʝʡ ʨʝʟʝʢʮʠʠ 

ʅʇʉ - ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʧʦʣʠʧʦʟʥʳʝ ʩʠʥʜʨʦʤʳ 
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ɺʚʝʜʝʥʠʝ 

ɸʜʝʥʦʤʘʪʦʟʥʳʡ ʧʦʣʠʧʦʟʥʳʡ ʩʠʥʜʨʦʤ (ɸʇʉ) ï ʵʪʦ ʩʦʙʠʨʘʪʝʣʴʥʦʝ 

ʧʦʥʷʪʠʝ, ʦʙʲʝʜʠʥʷʶʱʝʝ ʥʝʩʢʦʣʴʢʦ ʛʝʥʝʪʠʯʝʩʢʠ-ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ 

ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʨʘʟʚʠʪʠʝʤ ʫ ʧʘʮʠʝʥʪʘ ʚ ʤʦʣʦʜʦʤ 

ʚʦʟʨʘʩʪʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ (ʙʦʣʝʝ 20) ʘʜʝʥʦʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʩ ʢʨʘʡʥʝ ʚʳʩʦʢʠʤ 

ʨʠʩʢʦʤ ʠʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʩʣʫʯʘʝ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ [35,191]. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʘʥʠʡ ʦʪʥʦʩʷʪ ʩʝʤʝʡʥʳʡ 

ʘʜʝʥʦʤʘʪʦʟ ʪʦʣʩʪʦʡ ʢʠʰʢʠ (ʢʣʘʩʩʠʯʝʩʢʘʷ ʠ ʦʩʣʘʙʣʝʥʥʘʷ ʬʦʨʤʳ), MUTYH-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʦʣʠʧʦʟ, NTHL1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʦʣʠʧʦʟ, PPAP-ʧʦʣʠʧʦʟ 

(polymerase proofreading-associated polyposis). ʂʨʦʤʝ ʪʦʛʦ, ʩʦʛʣʘʩʥʦ ʤʥʝʥʠʶ 

ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢ ʫʢʘʟʘʥʥʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʪʘʢʞʝ ʦʪʥʝʩʪʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ çʩʤʝʰʘʥʥʳʡè ʧʦʣʠʧʦʟ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʝ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʢʘʢ ʘʜʝʥʦʤʘʪʦʟʥʳʝ, ʪʘʢ ʠ ʛʘʤʘʨʪʦʤʥʳʝ ʧʦʣʠʧʳ 

[91,94,206].  

ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʘʣʠʯʠʝʤ 

ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʩʦʩʪʘʚʣʷʶʪ ʜʦ 2-3% ʚ ʦʙʱʝʡ 

ʩʪʘʪʠʩʪʠʢʝ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ [38]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʠ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟʫʯʝʥʥʳʤ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʩʝʤʝʡʥʳʡ 

ʘʜʝʥʦʤʘʪʦʟ ʪʦʣʩʪʦʡ ʢʠʰʢʠ (ʉɸʊʂ) ï ʩʠʥʜʨʦʤ ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ 

ʥʘʩʣʝʜʦʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʥʘʣʠʯʠʝʤ ʛʝʨʤʠʥʘʣʴʥʦʛʦ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʚ ʛʝʥʝ ɸʈʉ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʦʷʚʣʝʥʠʝʤ ʤʥʦʞʝʩʪʚʝʥʥʳʭ (ʦʪ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ) ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ. 

ʉʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʜʘʥʥʳʤ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʧʨʠ 

ʉɸʊʂ ʜʦʩʪʠʛʘʝʪ 70-100% [41,46,296], ʚʳʚʦʜʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʝʤʝʡʥʳʡ 

ʘʜʝʥʦʤʘʪʦʟ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚ ʩʪʘʪʫʩ ʦʙʣʠʛʘʪʥʦ ʧʨʝʜʨʘʢʦʚʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʉɸʊʂ ʚʳʜʝʣʷʶʪ 2 ʬʦʨʤʳ 

ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ï ʢʣʘʩʩʠʯʝʩʢʫʶ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ, ʙʦʣʝʝ ʨʘʥʥʠʤ ʨʘʟʚʠʪʠʝʤ ʩʠʤʧʪʦʤʘʪʠʢʠ 

ʠ ʤʝʥʴʰʠʤ ʚʦʟʨʘʩʪʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ, ʠ ʦʩʣʘʙʣʝʥʥʫʶ, ʜʣʷ 

ʢʦʪʦʨʦʡ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ ʧʦʟʜʥʷʷ ʤʘʥʠʬʝʩʪʘʮʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ çʩʪʝʨʪʘʷè 
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ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ. ʆʜʥʘʢʦ, ʯʝʪʢʠʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʪʦʛʦ ʠʣʠ 

ʜʨʫʛʦʛʦ ʜʠʘʛʥʦʟʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʦʙʦʟʥʘʯʝʥʦ [296]. ʊʘʢʞʝ, ʥʝʪ 

ʦʜʥʦʟʥʘʯʥʦʛʦ ʤʥʝʥʠʷ ʠ ʦ ʥʘʣʠʯʠʠ ʢʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʚ 

ʩʠʤʧʪʦʤʘʪʠʢʝ ʉɸʊʂ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʘʥʥʳʝ ʦʙ ʫʞʝ ʙʦʣʝʝ ʯʝʤ 2500 ʠʟʚʝʩʪʥʳʭ 

ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʚ ʛʝʥʝ ɸʈʉ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʷ [191]. 

ʋʯʠʪʳʚʘʷ ʦʙʣʠʛʘʪʥʦ ʧʨʝʜʨʘʢʦʚʳʡ ʭʘʨʘʢʪʝʨ ʉɸʊʂ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ 

ʧʦʨʘʞʝʥʠʝʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʝʱʝ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʢʦʥʮʝʧʮʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ï ʫʜʘʣʝʥʠʝ ʦʨʛʘʥʘ-ʤʠʰʝʥʠ ï ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ɽʱʝ ʚ 1958ʛ. 

ʦʜʠʥ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʦʛʦ ʚ ʤʠʨʝ ʧʦʣʠʧʦʟʥʦʛʦ ʨʝʛʠʩʪʨʘ ʚ 

ʛʦʩʧʠʪʘʣʝ ʉʚʷʪʦʛʦ ʄʘʨʢʘ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ Dukes C. ʧʠʩʘʣ: çɹʳʣʦ ʙʳ ʪʨʫʜʥʦ 

ʥʘʡʪʠ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʦʙʣʘʩʪʴ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʥʘʜ ʨʘʢʦʤ, 

ʯʝʤ ʩʝʤʴʷ ʩ ʧʦʣʠʧʦʟʦʤ, ʧʦʩʢʦʣʴʢʫ ʢʘʢ ʜʠʘʛʥʦʩʪʠʢʘ, ʪʘʢ ʠ ʣʝʯʝʥʠʝ ʚʦʟʤʦʞʥʳ ʥʘ 

ʧʨʝʜʨʘʢʦʚʦʡ ʩʪʘʜʠʠ ʠ ʧʦʪʦʤʫ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

ʧʨʝʚʦʩʭʦʜʥʳ...è [108]. ʆʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʦʧʝʨʘʮʠʷ ʧʦ ʫʜʘʣʝʥʠʶ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ï ʚʝʩʴʤʘ ʪʨʘʚʤʘʪʠʯʥʦʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʠ ʚʝʨʦʷʪʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʩʪʦʷʥʥʦʡ 

ʠʣʝʦʩʪʦʤʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʨʥʦ ʫ 10-30% ʧʘʮʠʝʥʪʦʚ ʩ ʉɸTʂ ʧʦʩʣʝ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʨʘʟʚʠʚʘʶʪʩʷ ʜʝʩʤʦʠʜʥʳʝ ʦʧʫʭʦʣʠ ʚ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ ʠʣʠ ʚ ʙʨʶʰʥʦʡ ʩʪʝʥʢʝ ð ʤʝʜʣʝʥʥʦ ʧʨʦʣʠʬʝʨʠʨʫʶʱʠʝ 

ʥʝʤʝʪʘʩʪʘʟʠʨʫʶʱʠʝ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʣʦʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʥʝʯʝʪʢʠʤʠ 

ʛʨʘʥʠʮʘʤʠ, ʠʩʭʦʜʷʱʠʝ ʠʟ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʠʥʬʠʣʴʪʨʠʨʫʶʱʠʝ ʦʢʨʫʞʘʶʱʠʝ ʩʪʨʫʢʪʫʨʳ [54]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ 

ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ 

ʷʚʣʷʝʪʩʷ ʧʦʠʩʢʦʤ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʩʪʨʝʤʣʝʥʠʝʤ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʠ ʞʝʣʘʥʠʝʤ ʦʪʜʘʣʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʨʘʙʦʪʳ ʢʠʰʝʯʥʠʢʘ ʠ/ʠʣʠ 

ʥʘʨʫʰʝʥʠʝʤ ʦʙʨʘʟʘ ʪʝʣʘ ʠ/ʠʣʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ. ʂ 



7 

 

ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ 

ʥʘʟʥʘʯʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʝ ʉɸʊʂ ï 

ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʚʦʟʨʘʩʪ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʨʫʛʠʝ ï 

ʥʘ ʵʥʜʦʩʢʦʧʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ [251,276].  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦ ʨʘʙʦʪ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʪʝʯʝʥʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʥʘ ʬʦʥʝ ʉɸʊʂ. ʋ ʨʷʜʘ 

ʘʚʪʦʨʦʚ ʙʳʪʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʥʘ ʬʦʥʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ 

ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ ʥʦʩʠʪ ʭʘʨʘʢʪʝʨ ʦʩʦʙʝʥʥʦ ʘʛʨʝʩʩʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ 

ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʫ ʙʦʣʴʥʳʭ ʩ ʚʳʷʚʣʝʥʥʳʤ ʂʈʈ ʧʨʠ ʉɸʊʂ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2 ʣʝʪ [251]. ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʪʝʯʝʥʠʠ ʩʧʦʨʘʜʠʯʝʩʢʦʛʦ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʨʘʢʘ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ (ʥʘ ʬʦʥʝ ʉɸʊʂ) ʥʝ ʦʪʤʝʯʘʝʪʩʷ.  

ɺʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʫʞʝ ʚʳʷʚʣʝʥʥʳʤʠ ʠ ʧʦʣʫʯʠʚʰʠʤʠ 

ʥʝʦʙʭʦʜʠʤʦʝ ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʘʤʠ ʩ ɸʇʉ, ʘ ʪʘʢʞʝ ʠʭ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ ʠʟ ʛʨʫʧʧʳ 

ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨ ʙʦʣʴʥʳʭ [3,24,51,121]. ɺʝʩʴʤʘ ʙʦʛʘʪʳʡ 

ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʚʝʜʝʥʠʷ ʧʦʣʠʧʦʟʥʳʭ ʨʝʛʠʩʪʨʦʚ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʤʝʨʠʢʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʚʷʟʘʥʥʦʤ ʩ ʥʠʤʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʣʫʯʰʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʘʜʝʥʦʤʘʪʦʟʥʳʤ ʧʦʣʠʧʦʟʥʳʤ ʩʠʥʜʨʦʤʦʤ ï ʚ ʩʚʷʟʠ ʩ ʨʘʥʥʠʤ 

ʚʳʷʚʣʝʥʠʝʤ ʧʘʮʠʝʥʪʦʚ ʩ ʥʦʩʠʪʝʣʴʩʪʚʦʤ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚʳʨʦʩʣʘ 

ʯʘʩʪʦʪʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ, ʩʥʠʟʠʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʂʈʈ [85]. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʦʩʧʠʪʘʣʴʥʳʝ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʨʝʛʠʩʪʨʳ ʥʝʩʢʦʣʴʢʦ ʫʩʪʫʧʘʶʪ ʥʘʮʠʦʥʘʣʴʥʳʤ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʯʪʦ ʩʚʷʟʘʥʦ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʩ ʠʭ ʤʝʥʴʰʝʡ ʥʘʧʦʣʥʷʝʤʦʩʪʴʶ ʠ 

ʦʪʣʠʯʘʶʱʠʤʩʷ ʥʘʙʦʨʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ [178]. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʚʩʪʨʝʪʠʣʦʩʴ ʩʦʦʙʱʝʥʠʡ ʦ ʥʘʣʠʯʠʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʨʝʛʠʩʪʨʦʚ ʙʦʣʴʥʳʭ ʩ ʧʦʣʠʧʦʟʥʳʤʠ ʩʠʥʜʨʦʤʘʤʠ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʚʦʟʤʦʞʥʦ 

ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʧʦʤʦʱʠ ʵʪʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʘʤʫ 

ʚʦʟʤʦʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʜʦʙʥʳʭ ʨʝʛʠʩʪʨʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [24]. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʠʪʳʚʘʷ ʮʝʣʳʡ ʨʷʜ ʥʝʨʝʰʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʠ 

ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʘʢʪʫʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʩʠʩʪʝʤʥʦ ʦʙʦʙʱʘʶʱʝʝ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ 

ʘʜʝʥʦʤʘʪʦʟʥʳʤ ʧʦʣʠʧʦʟʥʳʤ ʩʠʥʜʨʦʤʦʤ. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʫʣʫʯʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

ʙʦʣʴʥʳʭ ʩ ʘʜʝʥʦʤʘʪʦʟʥʳʤ ʧʦʣʠʧʦʟʥʳʤ ʩʠʥʜʨʦʤʦʤ ʟʘ ʩʯʝʪ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʫ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʚ 

ʨʘʤʢʘʭ ɸʇʉ, ʘ ʪʘʢʞʝ ʩʧʝʢʪʨ ʠ ʯʘʩʪʦʪʫ ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʚ ʠʟʫʯʘʝʤʳʭ ʛʝʥʘʭ. 

2. ʀʟʫʯʠʪʴ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʢʦʨʨʝʣʷʮʠʠ ʫ ʙʦʣʴʥʳʭ ʩ ɸʇʉ. 

3. ʆʮʝʥʠʪʴ ʥʘʣʠʯʠʝ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʫ ʙʦʣʴʥʳʭ ʩ 

ɸʇʉ. 

4. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʠʢ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ. 

5. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ɸʇʉ, ʧʝʨʝʥʝʩʰʠʭ ʦʧʝʨʘʪʠʚʥʦ ʣʝʯʝʥʠʝ. 

6. ʆʮʝʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʈʝʝʩʪʨʘ 

ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʧʦʣʠʧʦʟʥʳʤʠ ʩʠʥʜʨʦʤʘʤʠ. 

7. ʆʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʫ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʫ ʨʦʩʩʠʡʩʢʠʭ 

ʙʦʣʴʥʳʭ ʩ ɸʇʉ. 

8. ʋʩʪʘʥʦʚʠʪʴ ʬʘʢʪʦʨʳ ʧʨʦʛʥʦʟʘ ʚʳʷʚʣʝʥʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʫ 

ʙʦʣʴʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ɸʇʉ. 

9.  ʈʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʜʠʘʛʥʦʩʪʠʢʝ 

ʠ ʣʝʯʝʥʠʶ ʙʦʣʴʥʳʭ ʩ ɸʇʉ. 
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ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. 

ɺʧʝʨʚʳʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ 

(420 ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ) ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ, ʧʦʟʚʦʣʠʚʰʠʡ ʚʳʷʚʠʪʴ 

ʩʧʝʢʪʨ ʠ ʯʘʩʪʦʪʫ ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ (ʇɺ) ʚ ʠʟʫʯʘʝʤʳʭ ʛʝʥʘʭ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ʚ ʨʦʩʩʠʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʪʦʯʢʦʚʳʭ ʇɺ ʚ ʛʝʥʝ ɸʈʉ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ʩʦʩʪʘʚʠʣʘ 70%, 

ʯʘʩʪʦʪʘ ʢʨʫʧʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʚ ʛʝʥʝ ɸʈʉ, ʚʳʷʚʣʝʥʥʳʭ ʤʝʪʦʜʦʤ MLPA, - 7,9%, 

ʯʘʩʪʦʪʘ ʇɺ ʚ ʛʝʥʝ MUTYH - 9,2%, ʚ ʛʝʥʝ NTHL1 ï 0,25%. ʂʨʦʤʝ ʪʦʛʦ, 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʥʘʭʦʜʢʦʡ ʫ ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʦʢʘʟʘʣʦʩʴ ʥʘʣʠʯʠʝ ʇɺ ʚ ʛʝʥʝ 

SMAD4 ʫ 1% ʧʘʮʠʝʥʪʦʚ ʠ ʚ ʛʝʥʝ BMPR1ɸ - ʫ 0,75% ʧʘʮʠʝʥʪʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʩ ʵʪʠʤ, ʫ 10,9% ʙʦʣʴʥʳʭ ʚʳʷʚʠʪʴ ʛʝʥʝʪʠʯʝʩʢʫʶ ʧʨʠʯʠʥʫ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ 

ʫʜʘʣʦʩʴ.  

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʫ ʧʘʮʠʝʥʪʘ ʩ ʉɸʊʂ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ 

(ʇɺ) ʚ ʛʝʥʝ ɸʈʉ ʝʛʦ ʣʦʢʘʣʠʟʘʮʠʷ ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʇɺ ʚ ʢʦʜʦʥʘʭ 1-168 ʠ 

1581-2850 ʤʘʥʠʬʝʩʪʘʮʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 10-15 ʣʝʪ ʧʦʟʞʝ, ʯʝʤ ʧʨʠ 

ʣʦʢʘʣʠʟʘʮʠʠ ʇɺ ʚ ʦʩʪʘʣʴʥʳʭ ʢʦʜʦʥʘʭ, ʘ ʚʦʟʨʘʩʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʦʛʦ ʨʘʢʘ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50 ʣʝʪ (ʚ-ʩʨʝʜʥʝʤ, ʥʘ 18 ʣʝʪ ʧʦʟʞʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʛʨʫʧʧʘʭ).  

ʇʨʠ ʵʪʦʤ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʜʚʘ ʨʘʟʘ ʨʝʞʝ (ʚʩʝʛʦ ʣʠʰʴ ʚ 21,4% ʩʣʫʯʘʝʚ) ʚʩʪʨʝʯʘʶʪʩʷ 

ʫʢʘʟʘʥʠʷ ʥʘ ʥʘʣʠʯʠʝ ʉɸʊʂ ʚ ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝʟʝ, ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ ʦʙʦʜʦʯʥʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʝ, ʘ ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʨʘʢʘ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ 

ʥʦʩʠʪʝʣʝʡ ʪʦʯʢʦʚʳʭ ʇɺ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʛʝʥʘ ɸʈʉ.  

ɺʧʝʨʚʳʝ ʦʧʨʝʜʝʣʝʥʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʢʦʣʦʥʦʩʢʦʧʠʠ ʢʘʢ ʤʝʪʦʜʘ 

ʜʠʘʛʥʦʩʪʠʢʠ ʂʈʈ ʧʨʠ ɸʇʉ: ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 100% (95% ɼʀ: 98,06-

100), ʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ï 69,44% (95% ɼʀ: 59,84-77,95). ʇʨʠ ʵʪʦʤ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʤʝʪʦʜʘ ʩʦʩʪʘʚʠʣʘ 100% (95% ɼʀ: 

92,5-100), ʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ï 85,07% (95% ɼʀ: 81,09-

88,33) ʧʨʠ ʪʦʯʥʦʩʪʠ ʤʝʪʦʜʘ 88,85% (95% ɼʀ: 84,7-92,2). ʇʨʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 

ʢʦʣʦʥʦʩʢʦʧʠʠ ʫ ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʂʈʈ ʣʠʰʴ ʫ 75 ʠʟ 108 
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ʧʘʮʠʝʥʪʦʚ (69,4%), ʯʪʦ ʙʳʣʦ ʨʘʩʮʝʥʝʥʦ ʢʘʢ ʥʝʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ 

ʠ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʩʢʨʳʪʦʡ ʤʘʣʠʛʥʠʟʘʮʠʠ ʧʨʠ ɸʇʉ. 

ɺʧʝʨʚʳʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʣʷ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʚʝʜʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʰʢʘʣʘ ʧʨʦʷʚʣʝʥʠʡ ʩʠʥʜʨʦʤʘ ʥʠʟʢʦʡ ʧʝʨʝʜʥʝʡ ʨʝʟʝʢʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ (ʉʅʇʈ) 

ï ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʘʣʠʜʠʨʦʚʘʥʥʳʡ ʚ ʈʦʩʩʠʠ ʦʧʨʦʩʥʠʢ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʨʫʰʝʥʠʡ ʨʘʙʦʪʳ 

ʟʘʧʠʨʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʷʤʦʡ ʢʠʰʢʠ. ʋ 17 ʠʟ 176 ʧʘʮʠʝʥʪʦʚ (9,7%) ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʚʳʨʘʞʝʥʥʦʛʦ ʉʅʇʈ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 3 ʬʘʢʪʦʨʘ ʜʦʢʘʟʘʣʠ ʩʚʦʶ 

ʥʝʟʘʚʠʩʠʤʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ 

ʚʳʨʘʞʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʥʠʟʢʦʡ ʧʝʨʝʜʥʝʡ ʨʝʟʝʢʮʠʠ ʫ ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ 

ʩ ɸʇʉ: ʚʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ ʦʧʝʨʘʮʠʠ >34 ʣʝʪ (ʨ=0,004), ʚʳʧʦʣʥʝʥʠʝ 

ʜʝʤʫʢʦʟʘʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ (ʨ=0,005), ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ (ʨ=0,003). 

ʀʟʫʯʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʫ 

ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʠ ʦʮʝʥʝʥʳ ʦʪʜʘʣʝʥʥʳʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ. ʋ 

124 ʙʦʣʴʥʳʭ ʠʟ 330 (37,6%) ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʢʦʣʦʨʝʢʪʘʣʴʥʳʡ ʨʘʢ ʥʘ ʬʦʥʝ 

ɸʇʉ. ʇʨʠ ʧʦʜʨʦʙʥʦʤ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ 119 ʫʜʘʣʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ 46 (38,7%) ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʘ 

ʤʝʩʪʦ ʧʝʨʚʘʷ ʩʪʘʜʠʷ ʨʘʢʘ, ʫ 20 (16,8%) - ʚʪʦʨʘʷ, ʫ 41 (34,5%) ï ʪʨʝʪʴʷ, ʠ ʫ 12 

(10%) ï ʯʝʪʚʝʨʪʘʷ. ʏʘʩʪʦʪʘ ʨʝʛʠʦʥʘʨʥʦʛʦ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ ʧʨʠ ʦʧʫʭʦʣʷʭ ʊ1-2 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ ʫʨʦʚʥʝ 19,3%, ʧʨʠ ʊ3 ʩʦʩʪʘʚʠʣʘ 52,4%, ʘ ʧʨʠ ʦʧʫʭʦʣʷʭ ʊ4 

ʤʝʪʘʩʪʘʪʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʣʠʤʬʦʫʟʣʳ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ. ʇʨʠ 

ʦʮʝʥʢʝ ʦʪʜʘʣʝʥʥʳʭ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʂʈʈ ʧʨʠ 

ɸʇʉ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʝʜʠʘʥʘ ʙʝʟʨʝʮʠʜʠʚʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 24,5 

ʤʝʩʷʮʘ, ʘ ʘʢʪʫʘʨʠʘʣʴʥʘʷ 5-ʣʝʪʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʜʣʷ ʙʦʣʴʥʳʭ ʩ I-II ʩʪʘʜʠʝʡ ʨʘʢʘ 

ʩʦʩʪʘʚʠʣʘ 100%, III ʩʪʘʜʠʝʡ ï 82,5%, IV ʩʪʘʜʠʝʡ (ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʣʥʦʡ 

ʮʠʪʦʨʝʜʫʢʮʠʠ) ï 80%. 
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ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʧʦʣʠʧʦʟʥʳʤʠ 

ʩʠʥʜʨʦʤʘʤʠ. ʊʘʢ, ʚʥʝʜʨʝʥʠʝ ʈʝʝʩʪʨʘ ʧʦʟʚʦʣʠʣʦ ʩʤʝʩʪʠʪʴ ʤʝʜʠʘʥʫ ʚʦʟʨʘʩʪʘ 

ʚr ʧʦʣʥʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘ 2 ʛʦʜʘ ʨʘʥʴʰʝ (34 vs. 36 ʣʝʪ, 

ʨ=0,04), ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ ʯʘʩʪʦʪʫ ʚʳʧʦʣʥʝʥʠʷ ʩʬʠʥʢʪʝʨʦʩʦʭʨʘʥʷʶʱʠʭ 

ʦʧʝʨʘʮʠʡ ʩ 70,9% ʜʦ 90,3% (ʨ<0,00001). ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ 

ʚ ʨʘʤʢʘʭ ʈʝʝʩʪʨʘ ʩʨʦʢ ʚʳʷʚʣʝʥʠʷ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ (ʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ 

ʚʨʝʤʷ ʥʘʯʘʣʘ ʠʭ ʣʝʯʝʥʠʷ) ʦʢʘʟʘʣʩʷ ʥʘ 12 ʤʝʩʷʮʝʚ ʨʘʥʴʰʝ, ʯʝʤ ʫ ʙʦʣʴʥʳʭ ʠʟ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ (12 vs. 24 ʤʝʩʷʮʘ, ʨ=0,007) ʚʩʣʝʜʩʪʚʠʝ ʩʦʙʣʶʜʝʥʠʷ 

ʧʣʘʥʘ ʨʝʛʫʣʷʨʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʦʷʚʣʝʥʠʷ ʜʝʩʤʦʠʜʥʳʭ 

ʦʧʫʭʦʣʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ, ʢ ʢʦʪʦʨʳʤ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʣʦʢʘʣʠʟʘʮʠʷ ʇɺ ʚ ʛʝʥʝ 

ɸʈʉ ʧʦʩʣʝ 876 ʢʦʜʦʥʘ (ʆʐ=2,15, 95% ɼʀ: 1,20-3,83, ʨ=0,0097) ʠ ʦʪʢʨʳʪʳʡ 

ʜʦʩʪʫʧ ʧʨʠ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʝ (ʆʐ=2,09, 95% ɼʀ: 1,18-3,71, 

ʨ=0,0119). 

ɺʧʝʨʚʳʝ ʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʤ ʤʘʪʝʨʠʘʣʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʥʘ ʬʦʥʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ɸʇʉ. ʊʘʢ, ʜʣʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ ʥʝʟʘʚʠʩʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʩʪʘʣʠ ʚʦʟʨʘʩʪ ʜʠʘʛʥʦʩʪʠʢʠ 

ʉɸʊʂ ʫ ʧʘʮʠʝʥʪʘ ʙʦʣʝʝ 29 ʣʝʪ (ʆʐ=4,59, 95% ɼʀ: 2,27-9,32, ʨ<0,0001), 

ʥʘʣʠʯʠʝ ʩʝʤʝʡʥʦʛʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ (ʆʐ=0,41, 95% ɼʀ: 0,19-0,87, 

ʨ=0,02), ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ > 22 (ʆʐ=2,12, 95% ɼʀ: 1,09-

4,10, ʨ=0,026), ʨʘʟʤʝʨ ʧʦʣʠʧʘ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ > 8 ʤʤ (ʆʐ=2,78, 95% ɼʀ: 1,30-

5,95, ʨ=0,0084), ʘ ʪʘʢʞʝ ʪʷʞʝʣʘʷ ʩʪʝʧʝʥʴ ʜʠʩʧʣʘʟʠʠ ʵʧʠʪʝʣʠʷ ʧʨʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʣʠʧʦʚ (ʆʐ=4,58, 95% ɼʀ: 2,39-8,79, 

ʨ<0,0001). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ 

ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʥʘʣʠʯʠʝʤ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ 

ʦʜʥʦʤ ʠʟ ʛʝʥʦʚ MUTYH / BMPR1A / SMAD4 / NTHL1 ʚʦʟʨʘʩʪ ʩʪʘʨʰʝ 41 ʛʦʜʘ 

ʥʘʠʙʦʣʝʝ ʚʩʝʛʦ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʚʳʷʚʣʝʥʠʝʤ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʫʭʦʣʠ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ ʧʨʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʬʘʢʪʦʨʘ 93,3% ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ 57,1%. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʧʝʨʚʳʝ ʚ ʤʠʨʝ 

ʧʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ɸʇʉ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʪʝʧʝʥʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʫ ʧʘʮʠʝʥʪʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ 

ʚ ʨʘʤʢʘʭ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʚʳʙʦʨʘ ʣʝʯʝʙʥʦʡ 

ʪʘʢʪʠʢʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. 

ɺʥʝʜʨʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʨʫʪʠʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ 

ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ ʧʦʟʚʦʣʠʪ ʜʦʩʪʦʚʝʨʥʦ ʫʣʫʯʰʠʪʴ 

ʢʘʯʝʩʪʚʦ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʥʢʨʝʪʥʦʡ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʟʘ ʩʯʝʪ ʚʳʙʦʨʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʥʘʡʪʠ ʙʘʣʘʥʩ ʤʝʞʜʫ ʤʠʥʠʤʠʟʠʨʦʚʘʥʥʳʤ ʨʠʩʢʦʤ 

ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʠ ʜʦʩʪʦʡʥʳʤ ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ɸʇʉ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʦʮʝʥʢʝ ʩʪʝʧʝʥʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʫ 

ʧʘʮʠʝʥʪʘ ʧʦʟʚʦʣʠʪ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʦ ʦʧʨʝʜʝʣʷʪʴ ʧʦʢʘʟʘʥʠʷ ʢ ʨʘʟʣʠʯʥʳʤ 

ʤʝʪʦʜʘʤ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. ɺʥʝʜʨʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʤʝʪʦʜʠʢ 

ʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʤʦʙʠʣʠʟʘʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, 

ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʠʚʝʣʠʨʦʚʘʪʴ ʥʝʜʦʩʪʘʪʢʠ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʢʨʳʪʦʡ 

ʤʘʣʠʛʥʠʟʘʮʠʠ ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ.  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ʚ ʨʘʤʢʘʭ ʢʨʫʧʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʥʪʨʦʚ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʜʣʠʪʝʣʴʥʦʝ ʜʠʥʘʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ 

ʧʘʮʠʝʥʪʦʚ ʟʘ ʩʯʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʈʝʝʩʪʨʦʚ ʙʦʣʴʥʳʭ ʩ ʅʇʉ.  

 ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. 

1. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ 393 ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʦʙʥʘʨʫʞʝʥʠʷ 

ʪʦʯʢʦʚʳʭ ʇɺ ʚ ʛʝʥʝ ɸʈʉ ʩʦʩʪʘʚʠʣʘ 70%, ʯʘʩʪʦʪʘ ʢʨʫʧʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʚ ʛʝʥʝ 
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ɸʈʉ - 7,9%, ʯʘʩʪʦʪʘ ʇɺ ʚ ʛʝʥʝ MUTYH - 9,2%, ʚ ʛʝʥʝ SMAD4 - 1%, ʚ ʛʝʥʝ 

BMPR1ɸ - 0,75%, ʚ ʛʝʥʝ NTHL1 ï 0,25%. ʋ 10,9% ʙʦʣʴʥʳʭ ʚʳʷʚʠʪʴ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʧʨʠʯʠʥʫ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʫʜʘʣʦʩʴ. 

2. ʂʦʣʦʥʦʩʢʦʧʠʷ ʢʘʢ ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʂʈʈ ʧʨʠ ɸʇʉ ʦʙʣʘʜʘʝʪ 100% 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ (95% ɼʀ: 98,06-100) ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ï 69,44% (95% ɼʀ: 59,84-77,95). ʇʨʠ ʵʪʦʤ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʤʝʪʦʜʘ ʩʦʩʪʘʚʠʣʘ 100% (95% ɼʀ: 92,5-100), ʘ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ï 85,07% (95% ɼʀ: 81,09-88,33) ʧʨʠ 

ʪʦʯʥʦʩʪʠ ʤʝʪʦʜʘ 88,85% (95% ɼʀ: 84,7-92,2). ʇʨʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 

ʢʦʣʦʥʦʩʢʦʧʠʠ ʫ ʙʦʣʴʥʳʭ ʩ ʂʈʈ ʥʘ ʬʦʥʝ ɸʇʉ ʥʘʣʠʯʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ 75 ʠʟ 108 ʧʘʮʠʝʥʪʦʚ (69,4%), ʯʪʦ ʙʳʣʦ ʨʘʩʮʝʥʝʥʦ ʢʘʢ 

ʥʝʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʠ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʩʢʨʳʪʦʡ ʤʘʣʠʛʥʠʟʘʮʠʠ. 

3. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ ʠʤʝʝʪ ʤʝʩʪʦ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ 

ʢʦʨʨʝʣʷʮʠʷ: ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʇɺ ʚ ʢʦʜʦʥʘʭ 1-168 ʠ 1581-2850 ʤʝʜʠʘʥʘ 

ʚʦʟʨʘʩʪʘ ʫʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʉɸʊʂ ʩʦʩʪʘʚʠʣʘ 43 ʛʦʜʘ (39;52) - ʥʘ 15 ʠ 10 ʣʝʪ 

ʧʦʟʞʝ, ʯʝʤ ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʇɺ ʚ ʦʩʪʘʣʴʥʳʭ ʢʦʜʦʥʘʭ ʠʣʠ ʧʨʠ ʥʘʣʠʯʠʠ ʢʨʫʧʥʦʡ 

ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʛʝʥʝ ɸʈʉ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ<0,00001); ʤʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʦʛʦ ʨʘʢʘ ʩʦʩʪʘʚʠʣʘ 50 ʣʝʪ (39;54) ʚ ʦʪʣʠʯʠʝ ʦʪ 32 ʠ 32,5 ʣʝʪ 

ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʇɺ ʚ ʦʩʪʘʣʴʥʳʭ ʢʦʜʦʥʘʭ ʠʣʠ ʧʨʠ ʥʘʣʠʯʠʠ ʢʨʫʧʥʦʡ 

ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʛʝʥʝ ɸʈʉ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ=0,0165); ʧʨʠ ʵʪʦʤ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʜʚʘ 

ʨʘʟʘ ʨʝʞʝ (ʚ 21,4% ʩʣʫʯʘʝʚ) ʚʩʪʨʝʯʘʶʪʩʷ ʫʢʘʟʘʥʠʷ ʥʘ ʥʘʣʠʯʠʝ ʉɸʊʂ ʚ ʩʝʤʝʡʥʦʤ 

ʘʥʘʤʥʝʟʝ; ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ ʦʙʦʜʦʯʥʦʡ (115 (90;150) vs. 

360 (155;625) ʠ 325 (150;490), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨ=0,009) ʠ ʧʨʷʤʦʡ (8 (3;12,5) vs. 

30 (20;50) ʠ 20 (15;30), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨ=0,00002) ʢʠʰʢʝ. 

4. ʆʙʥʘʨʫʞʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʛʨʫʧʧ ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʥʦʪʠʧʦʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʬʦʨʤʳ ʉɸʊʂ (ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʇɺ ʚ 169-1580 ʢʦʜʦʥʘʭ), ʠ ʢʨʫʧʥʳʤʠ 

ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʚ ʛʝʥʝ ɸʈʉ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʣʠʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ʙʝʟ ʚʳʷʚʣʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʥʘʧʨʷʤʫʶ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʦʣʴʥʳʭ 
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ʉɸʊʂ ʩ ʛʝʥʦʪʠʧʦʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʳ ʉɸʊʂ 

(ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʇɺ ʚ ʢʦʜʦʥʘʭ 1-168 ʠ 1581-2850). 

5. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʩʪʘ 

ʣʦʢʘʣʠʟʘʮʠʠ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ ɸʈʉ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʨʘʟʥʦʨʦʜʥʦʩʪʠ ʠ 

ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʘʨʪʠʥʳ ɸʇʉ, ʘ ʪʘʢʞʝ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʉɸʊʂ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʚʳʷʚʣʝʥʥʦʤ 

ʧʨʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʝ ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. 

6. ʇʨʠʤʝʥʝʥʠʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʠʢʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ J-ʦʙʨʘʟʥʦʛʦ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ 

ʫʚʝʣʠʯʠʣʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ (357 vs. 260 ʤʠʥʫʪ ʧʨʠ ʦʪʢʨʳʪʳʭ ʦʧʝʨʘʮʠʷʭ, 

ʨ<0,00001), ʧʨʠ ʵʪʦʤ ʙʳʣʦ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʤʝʥʴʰʝʡ ʯʘʩʪʦʪʦʡ 

ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʘʥʘʩʪʦʤʦʟʘ (12,9% vs. 24,6%, ʨ=0,0336) ʠ ʙʦʣʝʝ ʢʦʨʦʪʢʠʤ 

ʧʝʨʠʦʜʦʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚ ʩʪʘʮʠʦʥʘʨʝ (10 vs. 13 

ʢʦʡʢʦ-ʜʥʝʡ, ʨ<0,00001). 

7. ʆʧʨʝʜʝʣʝʥʘ ʚʘʣʠʜʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʦʩʥʠʢʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʥʜʨʦʤʘ ʥʠʟʢʦʡ ʧʝʨʝʜʥʝʡ ʨʝʟʝʢʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ʜʣʷ 

ʦʮʝʥʢʠ ʥʘʨʫʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʠ 

ʜʝʨʞʘʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ (ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠ ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ). ɺʳʷʚʣʝʥʳ 3 ʬʘʢʪʦʨʘ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʚʳʨʘʞʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʥʠʟʢʦʡ ʧʝʨʝʜʥʝʡ ʨʝʟʝʢʮʠʠ ʫ ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ 

ʩ ɸʇʉ: ʚʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ ʦʧʝʨʘʮʠʠ >34 ʣʝʪ (ʨ=0,004), ʚʳʧʦʣʥʝʥʠʝ 

ʜʝʤʫʢʦʟʘʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ (ʨ=0,005), ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ (ʨ=0,003). 

8. ʇʨʠ ʦʮʝʥʢʝ ʦʪʜʘʣʝʥʥʳʭ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ 

ʙʦʣʴʥʳʭ ʩ ʂʈʈ ʧʨʠ ɸʇʉ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʘʢʪʫʘʨʠʘʣʴʥʘʷ 5-ʣʝʪʥʷʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʜʣʷ ʙʦʣʴʥʳʭ ʩ I-II ʩʪʘʜʠʝʡ ʨʘʢʘ ʩʦʩʪʘʚʠʣʘ 100%, III ʩʪʘʜʠʝʡ ï 

82,5%, IV ʩʪʘʜʠʝʡ (ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʣʥʦʡ ʮʠʪʦʨʝʜʫʢʮʠʠ) ï 80%. 
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9. ɺʥʝʜʨʝʥʠʝ ʚ ʨʘʙʦʪʫ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ 

ʧʦʣʠʧʦʟʥʳʤʠ ʩʠʥʜʨʦʤʘʤʠ (ʅʇʉ) ʧʦʟʚʦʣʠʣʦ ʩʤʝʩʪʠʪʴ ʤʝʜʠʘʥʫ ʚʦʟʨʘʩʪʘ 

ʚʳʧʦʣʥʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ʥʘ 2 ʛʦʜʘ 

ʨʘʥʴʰʝ (34 vs. 36 ʣʝʪ, ʨ=0,04), ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ ʯʘʩʪʦʪʫ ʚʳʧʦʣʥʝʥʠʷ 

ʩʬʠʥʢʪʝʨʦʩʦʭʨʘʥʷʶʱʠʭ ʦʧʝʨʘʮʠʡ ʩ 70,9% ʜʦ 90,3% (ʨ<0,00001).  

10. ɺʳʷʚʣʝʥʳ ʥʝʟʘʚʠʩʠʤʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʧʦʷʚʣʝʥʠʷ ʜʝʩʤʦʠʜʥʳʭ 

ʦʧʫʭʦʣʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ: ʣʦʢʘʣʠʟʘʮʠʷ ʇɺ ʚ ʛʝʥʝ ɸʈʉ ʧʦʩʣʝ 876 ʢʦʜʦʥʘ 

(ʆʐ=2,15, 95% ɼʀ: 1,20-3,83, ʨ=0,0097) ʠ ʦʪʢʨʳʪʳʡ ʜʦʩʪʫʧ ʧʨʠ ʭʠʨʫʨʛʠʯʝʩʢʦʤ 

ʚʤʝʰʘʪʝʣʴʩʪʚʝ (ʆʐ=2,09, 95% ɼʀ: 1,18-3,71, ʨ=0,0119). 

11. ʆʧʨʝʜʝʣʝʥʳ 5 ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ: ʚʦʟʨʘʩʪ ʜʠʘʛʥʦʩʪʠʢʠ ʉɸʊʂ ʫ 

ʧʘʮʠʝʥʪʘ ʙʦʣʝʝ 29 ʣʝʪ (ʆʐ=4,59, 95% ɼʀ: 2,27-9,32, ʨ<0,0001), ʥʘʣʠʯʠʝ 

ʩʝʤʝʡʥʦʛʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ (ʆʐ=0,41, 95% ɼʀ: 0,19-0,87, ʨ=0,02), 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ > 22 (ʆʐ=2,12, 95% ɼʀ: 1,09-4,10, 

ʨ=0,026), ʨʘʟʤʝʨ ʧʦʣʠʧʘ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ > 8 ʤʤ (ʆʐ=2,78, 95% ɼʀ: 1,30-5,95, 

ʨ=0,0084), ʘ ʪʘʢʞʝ ʪʷʞʝʣʘʷ ʩʪʝʧʝʥʴ ʜʠʩʧʣʘʟʠʠ ʵʧʠʪʝʣʠʷ ʧʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʣʠʧʦʚ (ʆʐ=4,58, 95% ɼʀ: 2,39-8,79, ʨ<0,0001). 

 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ɸʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʠ 

ʚʥʝʢʠʰʝʯʥʳʭ ʦʧʫʭʦʣʝʡ ʫ ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʚʦʤʫ ʧʫʥʢʪʫ 

ʧʘʩʧʦʨʪʘ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 3.1.9. - ʭʠʨʫʨʛʠʷ: ʠʟʫʯʝʥʠʝ ʧʨʠʯʠʥ, 

ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɺʥʝʜʨʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʢʣʠʥʠʢʠ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ 

ʚ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʫʥʢʪʫ 2 

ʧʘʩʧʦʨʪʘ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 3.1.9. - ʭʠʨʫʨʛʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ.  

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘʨʫʰʝʥʠʡ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʫʢʘʟʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʫʥʢʪʫ 5: ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 
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ʤʝʪʦʜʦʚ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʘʩʧʦʨʪʘ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 3.1.9. - ʭʠʨʫʨʛʠʷ. 

ʋʯʠʪʳʚʘʷ ʦʩʥʦʚʥʦʡ ʦʙʲʝʢʪ ʥʘʙʣʶʜʝʥʠʷ ʚ ʨʘʤʢʘʭ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ï ʧʘʮʠʝʥʪ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʤʳʝ 

ʤʝʪʦʜʳ ʩʙʦʨʘ ʘʥʘʤʥʝʟʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʛʝʥʝʘʣʦʛʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ, 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʫʥʢʪʫ 23 ʧʘʩʧʦʨʪʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 1.5.7. 

ï ʛʝʥʝʪʠʢʘ: ʛʝʥʝʪʠʢʘ ʯʝʣʦʚʝʢʘ / ʤʝʜʠʮʠʥʩʢʘʷ ʛʝʥʝʪʠʢʘ / ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʙʦʣʝʟʥʠ 

/ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ / ʙʦʣʝʟʥʠ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ. 

 ʇʨʦʚʝʜʝʥʠʝ ʧʦʜʘʚʣʷʶʱʝʤʫ ʙʦʣʴʰʠʥʩʪʚʫ ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʦʣʴʥʳʭ ʨʘʟʣʠʯʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʥʦʡ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʫʥʢʪʫ 24 ʧʘʩʧʦʨʪʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 1.5.7. - ʛʝʥʝʪʠʢʘ: ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʘʷ/ʙʠʦʭʠʤʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ. 

 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʣʠʯʝʩʪʚʦʤ ʧʘʮʠʝʥʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʥʝʛʦ. ɼʣʷ 

ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ. ʈʘʟʣʠʯʠʷ ʧʨʠʟʥʘʚʘʣʠʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ p<0,05. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ, ʥʘʡʜʷ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʚʳʚʦʜʘʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ. 

ɸʧʨʦʙʘʮʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʷʣʘʩʴ 08.07.2026 ʛ. ʥʘ 

ʩʦʚʤʝʩʪʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 4-ʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʦʥʢʦʣʦʛʠʠ ʠ ʭʠʨʫʨʛʠʠ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʠ 3-ʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʦʥʢʦʧʨʦʢʪʦʣʦʛʠʠ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ.  



17 

 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʙʦʪʳ ʜʦʣʦʞʝʥʳ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

- The International Colorectal Disease Symposium (25-28 ʬʝʚʨʘʣʷ 2020 ʛ., 

Jerusalem, Israel) 

- XIII ʉʲʝʟʜ ʍʠʨʫʨʛʦʚ ʈʦʩʩʠʠ (8-10 ʩʝʥʪʷʙʨʷ 2021 ʛ., ʄʦʩʢʚʘ) 

- ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ çʈʦʩʩʠʡʩʢʠʡ ʂʦʣʦʧʨʦʢʪʦʣʦʛʠʯʝʩʢʠʡ ʌʦʨʫʤè (08 ʦʢʪʷʙʨʷ 2021 ʛ., 

ʄʦʩʢʚʘ) 

- XIII ʉʲʝʟʜ ʆʥʢʦʣʦʛʦʚ ʠ ʈʘʜʠʦʣʦʛʦʚ ʩʪʨʘʥ ʉʅɻ ʠ ɽʚʨʘʟʠʠ (27-29 ʘʧʨʝʣʷ 

2022 ʛ., ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ) 

- 1-ʷ ʝʞʝʛʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʄʦʩʢʦʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ 

ʛʝʥʝʪʠʢʦʚ (18-19 ʤʘʷ 2022 ʛ., ʄʦʩʢʚʘ) 

- 4-ʷ ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʦʥʣʘʡʥ-ʢʦʥʬʝʨʝʥʮʠʷ ʈʦʩʩʠʡʩʢʦʛʦ ʆʙʱʝʩʪʚʘ 

ʄʝʜʠʮʠʥʩʢʠʭ ɻʝʥʝʪʠʢʦʚ çʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʦʣʝʟʥʝʡè (26-27 ʘʧʨʝʣʷ 2022 ʛ., ʄʦʩʢʚʘ)  

- ʄʝʞʨʝʛʠʦʥʘʣʴʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ 90-

ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʧʨʦʬʝʩʩʦʨʘ ʊ.ʉ.ʆʜʘʨʶʢ çʈʘʢ ʧʨʷʤʦʡ ʢʠʰʢʠ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʙʣʝʤʳè (3 ʠʶʥʷ 2022 ʛ., ʄʦʩʢʚʘ)  

- 48-ʷ ʅʘʫʯʥʘʷ ʩʝʩʩʠʷ ʎʅʀʀɻ çɼʝʪʩʢʠʝ ʢʦʨʥʠ ʚʟʨʦʩʣʳʭ ʧʨʦʙʣʝʤè (3-4 

ʤʘʨʪʘ 2022 ʛ., ʄʦʩʢʚʘ) 

- ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ çʉʲʝʟʜ ʢʦʣʦʧʨʦʢʪʦʣʦʛʦʚ ʈʦʩʩʠʠè (06-08 ʦʢʪʷʙʨʷ 2022 ʛ., 

ʄʦʩʢʚʘ). 

- ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ çʉʲʝʟʜ ʢʦʣʦʧʨʦʢʪʦʣʦʛʦʚ ʈʦʩʩʠʠè (12-13 ʦʢʪʷʙʨʷ 2023 ʛ., ʄʦʩʢʚʘ) 

- II -ʷ ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

çʆʨʬʘʥʥʳʡ ʧʨʘʢʪʠʢʫʤè (27-28 ʦʢʪʷʙʨʷ 2023 ʛ., ʄʦʩʢʚʘ) 

- ʇʝʨʚʘʷ ʦʙʲʝʜʠʥʝʥʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʘʩʩʦʮʠʘʮʠʠ ʢʦʣʦʧʨʦʢʪʦʣʦʛʦʚ ʈʝʩʧʫʙʣʠʢʠ 

ɹʝʣʘʨʫʩʴ ʠ ʘʩʩʦʮʠʘʮʠʠ ʢʦʣʦʧʨʦʢʪʦʣʦʛʦʚ ʈʦʩʩʠʠ (08 ʠʶʣʷ 2023 ʛ., ɺʠʪʝʙʩʢ) 
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- 7-ʷ ʄʝʞʨʝʛʠʦʥʘʣʴʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɸʢʪʫʘʣʴʥʳʝ 

ʚʦʧʨʦʩʳ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʦʙʦʜʦʯʥʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʠè (09 ʠʶʥʷ 2023 ʛ., ʉʫʨʛʫʪ)  

- ʇʝʨʚʘʷ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʄʝʜʠʮʠʥʩʢʘʷ ʮʠʪʦʛʝʥʦʤʠʢʘè (19 

ʜʝʢʘʙʨʷ 2023 ʛ., ʄʦʩʢʚʘ) 

- X ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ ʬʦʨʫʤ çɹʝʣʳʝ ʅʦʯʠ 

2024è (3-7 ʠʶʣʷ 2024 ʛ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) 

- ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ çʉʲʝʟʜ ʢʦʣʦʧʨʦʢʪʦʣʦʛʦʚ ʈʦʩʩʠʠè (04 ʦʢʪʷʙʨʷ 2024 ʛ., ʄʦʩʢʚʘ) 

- ʄʦʩʢʦʚʩʢʠʡ ʆʥʢʦʣʦʛʠʯʝʩʢʠʡ ʌʦʨʫʤ-2025 (18 ʠʶʥʷ 2025 ʛ., ʄʦʩʢʚʘ)  

- ʉʲʝʟʜ ʢʦʣʦʧʨʦʢʪʦʣʦʛʦʚ ʈʦʩʩʠʠ (2-4 ʦʢʪʷʙʨʷ 2025 ʛ., ʄʦʩʢʚʘ) 

- XII ʂʦʥʬʝʨʝʥʮʠʠ RUSSCO çʆʧʫʭʦʣʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘè (19 

ʬʝʚʨʘʣʷ 2026 ʛ., ʄʦʩʢʚʘ) 

- XIV ʉʲʝʟʜ ʦʥʢʦʣʦʛʦʚ ʈʦʩʩʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɼʠʘʣʦʛ 

ʧʦʢʦʣʝʥʠʡè (10 ʘʧʨʝʣʷ 2026 ʛ., ʂʘʟʘʥʴ) 

- V ʝʞʝʛʦʜʥʘ ̫ʢʦʥʬʝʨʝʥʮʠ ̫ʄʦʩʢʦʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʛʝʥʝʪʠʢʦʚ 

ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ (21-22 ʤʘʷ 2026 ʛ., ʄʦʩʢʚʘ). 

 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʘʢʪʠʢʫ 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚʥʝʜʨʝʥʳ ʚ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ 

ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʌɻɸʆʋ ɼʇʆ çʈʦʩʩʠʡʩʢʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ 

ɻɹʋɿ çɻʦʨʦʜʩʢʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ˉ67 ʠʤʝʥʠ ʃ.ɸ. ɺʦʨʦʭʦʙʦʚʘè ɼɿʄ. 

 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ 

ɸʚʪʦʨ ʧʨʦʚʝʣ ʘʥʘʣʠʟ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ 

ʦʙʦʟʥʘʯʝʥʥʦʡ ʧʨʦʙʣʝʤʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʩʧʝʢʪʨ ʘʢʪʫʘʣʴʥʳʭ 

ʚʦʧʨʦʩʦʚ, ʨʝʰʝʥʠʶ ʢʦʪʦʨʳʭ ʧʦʩʚʷʱʝʥʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ. ɸʚʪʦʨʦʤ 

ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ, ʨʘʟʨʘʙʦʪʘʥ ʜʠʟʘʡʥ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʘʚʪʦʨʦʤ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʥʘʙʦʨ 

ʧʘʮʠʝʥʪʦʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʘʚʪʦʨ ʚ ʢʘʯʝʩʪʚʝ 

ʦʧʝʨʠʨʫʶʱʝʛʦ ʭʠʨʫʨʛʘ ʧʨʠʥʷʣ ʫʯʘʩʪʠʝ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʦʧʝʨʘʮʠʡ 

ʫ ʧʘʮʠʝʥʪʦʚ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ. ɸʚʪʦʨʦʤ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʦʙʨʘʙʦʪʢʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʚʥʝʩʝʥʠʝʤ ʜʘʥʥʳʭ ʚ ʈʝʝʩʪʨ 

ʙʦʣʴʥʳʭ ʩ ʅʇʉ, ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʢʦʪʦʨʦʛʦ ʧʨʦʚʦʜʠʣʩʷ ʤʦʥʠʪʦʨʠʥʛ ʠ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʙʦʣʴʥʳʭ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʥʘʙʦʨʘ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʦʚʝʜʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʣʠʯʥʦ ʘʚʪʦʨʦʤ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʧʫʙʣʠʢʘʮʠʠ ʚ ʞʫʨʥʘʣʘʭ, 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʜʦʣʦʞʝʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘ 

ʨʫʙʝʞʦʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ, ʚʳʚʦʜʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 

 

ʇʫʙʣʠʢʘʮʠʠ 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 20 ʨʘʙʦʪ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʧʝʯʘʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ 15 ï ʚ ʚʝʜʫʱʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʞʫʨʥʘʣʘʭ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʜʦʢʪʦʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ. 

 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 296 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʚ 

ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ Microsoft Word 2013 ʜʣʷ Windows, ʰʨʠʬʪʦʤ Times New 

Roman ʢʝʛʣʝʤ 14 ʩ ʧʦʣʫʪʦʨʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʠ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 6 ʛʣʘʚ, 

ʟʘʢʣʶʯʝʥʠʷ, ʚʳʚʦʜʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ, 2 

ʧʨʠʣʦʞʝʥʠʡ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 299 ʠʩʪʦʯʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 51 

ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʠ 248 ʟʘʨʫʙʝʞʥʳʭ. ʈʘʙʦʪʘ ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 32 ʪʘʙʣʠʮʘʤʠ ʠ 68 

ʨʠʩʫʥʢʘʤʠ. 
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ɻʣʘʚʘ I. ɸʜʝʥʦʤʘʪʦʟʥʳʡ ʧʦʣʠʧʦʟʥʳʡ ʩʠʥʜʨʦʤ ï ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʨʦʙʣʝʤʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

1.1. ʇʦʥʷʪʠʝ ɸʇʉ ʠ ʯʘʩʪʦʪʘ ʝʛʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ɸʜʝʥʦʤʘʪʦʟʥʳʡ ʧʦʣʠʧʦʟʥʳʡ ʩʠʥʜʨʦʤ (ɸʇʉ) ï ʩʦʙʠʨʘʪʝʣʴʥʦʝ ʧʦʥʷʪʠʝ, 

ʦʙʲʝʜʠʥʷʶʱʝʝ ʥʝʩʢʦʣʴʢʦ ʛʝʥʝʪʠʯʝʩʢʠ-ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʨʘʟʚʠʪʠʝʤ ʫ ʧʘʮʠʝʥʪʘ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ 

(ʙʦʣʝʝ 20) ʘʜʝʥʦʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʩ ʢʨʘʡʥʝ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʠʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʩʣʫʯʘʝ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ [35,191]. ʂ 

ʵʪʦʡ ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʘʥʠʡ ʦʪʥʦʩʷʪ ʩʝʤʝʡʥʳʡ ʘʜʝʥʦʤʘʪʦʟ ʪʦʣʩʪʦʡ ʢʠʰʢʠ 

(ʢʣʘʩʩʠʯʝʩʢʘʷ ʠ ʦʩʣʘʙʣʝʥʥʘʷ ʬʦʨʤ)r, MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ 

ʧʦʣʠʧʦʟ, NTHL1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʦʣʠʧʦʟ, PPAP-ʧʦʣʠʧʦʟ (Polymerase 

Proofreading-Associated Polyposis). ʂʨʦʤʝ ʪʦʛʦ, ʩʦʛʣʘʩʥʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢ ʫʢʘʟʘʥʥʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʪʘʢʞʝ ʦʪʥʝʩʪʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

çʩʤʝʰʘʥʥʳʡè ʧʦʣʠʧʦʟ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʤʦʞʥʦ 

ʦʙʥʘʨʫʞʠʪʴ ʢʘʢ ʘʜʝʥʦʤʘʪʦʟʥʳʝ, ʪʘʢ ʠ ʛʘʤʘʨʪʦʤʥʳʝ ʧʦʣʠʧʳ [91,94,206].  

ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʘʣʠʯʠʝʤ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʩʦʩʪʘʚʣʷʶʪ ʜʦ 2-3% ʚ ʦʙʱʝʡ 

ʩʪʘʪʠʩʪʠʢʝ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ [38]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʠ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟʫʯʝʥʥʳʤ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʩʝʤʝʡʥʳʡ 

ʘʜʝʥʦʤʘʪʦʟ ʪʦʣʩʪʦʡ ʢʠʰʢʠ (ʉɸʊʂ) ï ʩʠʥʜʨʦʤ ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ 

ʥʘʩʣʝʜʦʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʥʘʣʠʯʠʝʤ ʛʝʨʤʠʥʘʣʴʥʦʛʦ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ 

(ʇɺ) ʚ ʛʝʥʝ ɸʈʉ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʦʷʚʣʝʥʠʝʤ ʤʥʦʞʝʩʪʚʝʥʥʳʭ (ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ) ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʝ. ʉʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʜʘʥʥʳʤ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ 

ʧʨʠ ʉɸʊʂ ʜʦʩʪʠʛʘʝʪ 70-100% [41,46, 296], ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʝʤʝʡʥʳʡ ʘʜʝʥʦʤʘʪʦʟ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʙʣʠʛʘʪʥʦ ʧʨʝʜʨʘʢʦʚʳʤ ʩʦʩʪʦʷʥʠʝʤ.  

ʇʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʝʤʝʡʥʦʛʦ 

ʘʜʝʥʦʤʘʪʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 1:6850 ʜʦ 1:31250 
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ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʦʙʫʩʣʘʚʣʠʚʘʷ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ 2-4 ʯʝʣʦʚʝʢ ʥʘ 100000 

ʥʘʩʝʣʝʥʠʷ [296]. ʇʨʠ ʵʪʦʤ ʤʫʞʯʠʥʳ ʠ ʞʝʥʱʠʥʳ ʙʦʣʝʶʪ ʦʜʠʥʘʢʦʚʦ ʯʘʩʪʦ.  

MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʦʣʠʧʦʟ ï ʟʘʙʦʣʝʚʘʥʠʝ ʩ ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʩʠʚʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʨʘʟʚʠʪʠʝʤ ʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʝ ʜʝʩʷʪʢʦʚ (ʠ ʠʥʦʛʜʘ ʩʦʪʝʥ) ʧʦʣʠʧʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʘʜʝʥʦʤʘʪʦʟʥʳʤʠ, ʥʦ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʪʘʢʞʝ ʠ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʝ ʠ ʟʫʙʯʘʪʳʝ 

[32,39,199,236]. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʤʘʥʠʬʝʩʪʠʨʫʶʪ ʚ ʚʦʟʨʘʩʪʝ 30-50 ʣʝʪ 

ʠ ʧʦʟʞʝ, ʘ ʧʦʞʠʟʥʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʂʈʈ ʜʦʩʪʠʛʘʝʪ 80% [199]. ʅʝʦʙʭʦʜʠʤʳʤ 

ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʙʠʘʣʣʝʣʴʥʳʭ ʧʘʪʦʛʝʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ MUTYH. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ 

ʧʦʣʠʧʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 1:20000 ʜʦ 1:60000 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʘ ʨʘʟʚʠʚʰʠʝʩʷ ʥʘ ʬʦʥʝ ʄɸʇ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʦʢʦʣʦ 0,7% ʚʩʝʭ ʩʣʫʯʘʝʚ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ [199,201]. 

NTHL1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʦʣʠʧʦʟ ï ʪʘʢʞʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʠʤʝʶʱʝʝ 

ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʡ ʪʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ. ʂʣʠʥʠʯʝʩʢʠ ʦʥʦ ʠʤʝʝʪ ʩʭʦʜʩʪʚʦ ʩ 

MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʧʦʣʠʧʦʟʦʤ: ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʩʪʘ, ʘ ʚʦʟʨʘʩʪ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 40 ʜʦ 60 ʣʝʪ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʞʝ ʦʙʨʘʟʦʤ ʧʦʣʠʧʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ 

ʘʜʝʥʦʤʘʤʠ, ʪʘʢ ʠ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʤʠ ʠ/ʠʣʠ ʩʠʜʷʯʠʤʠ ʟʫʙʯʘʪʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ [102,125]. ʆʜʥʘʢʦ, ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʦʨʘʟʜʦ ʥʠʞʝ - 

NTHL1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʦʣʠʧʦʟ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ ʧʷʪʴ ʨʘʟ ʨʝʞʝ 

MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʧʦʟʘ. ʇʦʤʠʤʦ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʧʨʠ NTHL1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʧʦʣʠʧʦʟʝ ʦʪʤʝʯʝʥʘ 

ʚʳʩʦʢʘʷ ʩʢʣʦʥʥʦʩʪʴ ʢ ʧʦʷʚʣʝʥʠʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʵʥʜʦʤʝʪʨʠʷ, 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ, ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ, ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʦʚ ʢʨʦʚʝʪʚʦʨʥʦʡ ʩʠʩʪʝʤʳ [125]. 

PPAP-ʧʦʣʠʧʦʟ ï ʢʨʘʡʥʝ ʨʝʜʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ 

ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʥʘʣʠʯʠʝʤ ʛʝʨʤʠʥʘʣʴʥʦʛʦ ʧʘʪʦʛʝʥʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʚ ʦʜʥʦʤ ʠʟ ʛʝʥʦʚ: POLE/POLD1, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʧʦʷʚʣʝʥʠʝʤ 
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ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ (ʦʪ ʝʜʠʥʠʯʥʳʭ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ) ʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʝ ʥʘ 3-4 ʜʝʢʘʜʝ ʞʠʟʥʠ. ʋ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʂʈʈ ʜʦʩʪʠʛʘʝʪ 50-

90% (ʧʨʠʯʝʤ ʦʥ ʚʳʰʝ ʫ ʥʦʩʠʪʝʣʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ POLE), ʢʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪʩʷ 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʵʥʜʦʤʝʪʨʠʷ ʚ 25-75% ʩʣʫʯʘʝʚ (ʵʪʘ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʰʝ ʫ 

ʥʦʩʠʪʝʣʝʡ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ POLD1), ʘ ʨʠʩʢ ʧʦʷʚʣʝʥʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʦʧʫʭʦʣʝʡ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ, ʷʠʯʥʠʢʦʚ, ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʧʨʝʚʳʰʘʝʪ 

ʪʘʢʦʚʦʡ ʚ ʧʦʧʫʣʷʮʠʠ [69,82,195,210]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʦʧʠʩʘʥʳ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʩʣʫʯʘʝʚ ʙʦʣʴʥʳʭ ʩ PPAP-ʧʦʣʠʧʦʟʦʤ. ʊʘʢ ʚ 

ʨʘʙʦʪʝ P. Mur ʩ ʩʦʘʚʪ., ʠʟʫʯʠʚʰʠʭ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʝʨʤʠʥʘʣʴʥʳʭ 

ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ POLE/POLD1 ʚ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ 

ʧʝʨʩʦʥʘʣʴʥʳʤ/ʩʝʤʝʡʥʳʤ ʦʪʷʛʦʱʝʥʥʳʤ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʘʥʘʤʥʝʟʦʤ 

(ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʷʠʯʥʠʢʦʚ, 

ʵʥʜʦʤʝʪʨʠʷ, ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ), ʩʨʝʜʠ 2309 ʧʘʮʠʝʥʪʦʚ ʣʠʰʴ ʫ 9 (0,39%) ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʧʘʪʦʛʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʘʭ POLE/POLD1 [195].    

 ʅʘʩʣʝʜʩʪʚʝʥʥʳʡ ʩʤʝʰʘʥʥʳʡ ʧʦʣʠʧʦʟ (ʅʉʇ) ï ʧʦʣʠʧʦʟʥʳʡ ʩʠʥʜʨʦʤ ʩ 

ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʫ ʧʘʮʠʝʥʪʘ ʠʤʝʶʪ 

ʤʝʩʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʣʠʧʳ ʨʘʟʥʳʭ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ 

(ʘʜʝʥʦʤʘʪʦʟʥʳʝ, ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʝ ʠ ʛʘʤʘʨʪʦʤʥrʝ). ɿʘʙʦʣʝʚʘʥʠʝ 

ʤʘʥʠʬʝʩʪʠʨʫʝʪ ʥʘ 3-4 ʜʝʢʘʜʝ ʞʠʟʥʠ ʠ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ 

ʧʦʣʠʧʦʟʥʳʝ ʩʠʥʜʨʦʤʳ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ [94]. ʈʘʥʝʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʙʳʣʦ ʦʧʠʩʘʥʦ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ 

ʩʝʤʝʡ ʩ ʅʉʇ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʥʘʣʠʯʠʝʤ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ BMPR1A 

[91,192,206,224]. ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ ʢʣʘʩʩʠʯʝʩʢʠʤ ʚʘʨʠʘʥʪʦʤ ʅʉʇ ʩʯʠʪʘʶʪ 

ʪʘʢʦʚʦʡ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʘʣʠʯʠʝʤ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ GREM1 [166] - 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣ ʦʧʠʩʘʥ ʚ 1997ʛ. ʚ ʩʝʤʴʝ ʝʚʨʝʝʚ ʘh ʢʝʥʘʟʠ [290] ʠ ʩʯʠʪʘʝʪʩʷ 

ʧʘʪʦʛʥʦʤʦʥʠʯʥʳʤ ʜʣʷ ʵʪʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʛʨʫʧʧʳ [225].  

ʇʦʚʦʜʦʤ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʪʘʢʠʭ, ʢʘʟʘʣʦʩʴ ʙʳ, ʨʘʟʣʠʯʥʳʭ ʧʦ ʢʣʠʥʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʩʠʥʜʨʦʤʦʚ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ ɸʇʉ ʷʚʠʣʩʷ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦ ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ ʧʦʣʠʧʦʚ ʚ 
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ʪʦʣʩʪʦʡ ʢʠʰʢʝ, ʧʨʠʯʠʥʘ ʧʦʷʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʳʭ ï ʥʘʣʠʯʠʝ 

ʛʝʨʤʠʥʘʣʴʥʦʛʦ ʇɺ ʚ ʦʜʥʦʤ ʠʟ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʵʪʦ ʛʝʥʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʤ ʧʫʪʝʤ ʨʝʘʣʠʟʘʮʠʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɸʇʉ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ 

ʩʯʠʪʘʶʪ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʝʨʝʭʦʜ ʘʜʝʥʦʤʘ-ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ [153]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʩʥʦʚʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤ ɸʇʉ ʷʚʣʷʝʪʩʷ ʘʜʝʥʦʤʘ ï 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʘʷ ʦʧʫʭʦʣʴ, ʧʨʦʠʩʭʦʜʷʱʘʷ ʠʟ ʞʝʣʝʟʠʩʪʦʛʦ ʵʧʠʪʝʣʠʷ.  

1.2. ʀʩʪʦʨʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʦʷʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦ ɸʇʉ 

ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʦʣʠʧʘʭ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʧʦʷʚʠʣʠʩʴ ʚ ʣʠʪʝʨʘʪʫʨʝ ʝʱʝ ʚ 

ʢʦʥʮʝ 18 ʚʝʢʘ, ʦʜʥʘʢʦ ʨʦʜʦʥʘʯʘʣʴʥʠʢʦʤ ʧʦʥʷʪʠʷ çʘʜʝʥʦʤʘʪʦʟʥʳʡ ʧʦʣʠʧʦʟè 

ʩʯʠʪʘʶʪ ʅ.ɺ. ʉʢʣʠʬʦʩʦʚʩʢʦʛʦ, ʢʦʪʦʨʳʡ ʚ 1881 ʛ. ʦʧʫʙʣʠʢʦʚʘʣ ʦʧʠʩʘʥʠʝ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ ʧʘʮʠʝʥʪʘ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʢʨʫʧʥʳʤʠ ʘʜʝʥʦʤʘʤʠ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ [243]. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʥʘʣʠʯʠʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʧʦʣʠʧʦʚ ʫ ʙʣʠʟʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, 

ʜʘʥʥʳʝ ʦ ʥʘʣʠʯʠʠ ʘʜʝʥʦʤ ʚ ʚʝʨʭʥʠʭ ʦʪʜʝʣʘʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, 

ʠʜʝʥʪʠʯʥʳʭ ʧʦʣʠʧʘʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʫ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʘʮʠʝʥʪʘ, ʘ ʪʘʢʞʝ 

ʦʧʠʩʘʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʫ ʤʦʣʦʜʳʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʘʜʝʥʦʤʘʤʠ [84]. ʃʠʰʴ ʚ 1925 ʛ. ʙʨʠʪʘʥʩʢʠʡ ʚʨʘʯ Lockhart-

Mummery J.P., ʩʦʧʦʩʪʘʚʠʚ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʠ ʩʚʦʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 3 ʩʝʤʴʷʤʠ 

ʩ ʥʘʣʠʯʠʝʤ ʫ ʙʣʠʟʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, 

ʟʘʷʚʠʣ ʦ ʪʦʤ, ʯʪʦ ʘʜʝʥʦʤʳ ʥʝʦʙʭʦʜʠʤʦ ʦʪʣʠʯʘʪʴ ʦʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʦʣʠʧʦʚ, 

ʧʦʩʪʫʣʠʨʦʚʘʣ ʧʦʥʷʪʠʝ çʩʝʤʝʡʥʳʡ ʘʜʝʥʦʤʘʪʦʟ ʪʦʣʩʪʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʠè 

(familial adenomatosis of colon and rectum), ʘ ʪʘʢʞʝ ʦʪʤʝʪʠʣ, ʯʪʦ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ 

ʬʘʢʪʦʨʦʤ ʧʨʠ ʵʪʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʥʝ ʨʘʢ, ʘ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʘʜʝʥʦʤʳ ʩ 

ʚʳʨʘʞʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʢ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ [169]. ʊʦʛʜʘ ʞʝ ʚ 

ʣʦʥʜʦʥʩʢʦʤ ʛʦʩʧʠʪʘʣʝ ʉʚʷʪʦʛʦ ʄʘʨʢʘ ʙʳʣ ʦʩʥʦʚʘʥ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʨʝʛʠʩʪʨ 

ʧʦʣʠʧʦʟʘ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ [87]. ɺ 

1927 ʛ. Cockayne EA. ʦʪʤʝʪʠʣ, ʯʪʦ ʩʝʤʝʡʥʳʡ ʘʜʝʥʦʤʘʪʦʟʥʳʡ ʧʦʣʠʧʦʟ 

ʥʘʩʣʝʜʫʝʪʩʷ ʧʦ ʜʦʤʠʥʘʥʪʥʦʤʫ ʪʠʧʫ [97], ʪʦʛʜʘ ʞʝ ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʚʳʧʦʣʥʷʪʴ ʩʠʛʤʦʩʢʦʧʠʶ ʚʩʝʤ ʙʣʠʟʢʠʤ ʨʦʜʩʪʚʝʥʥʠʢʘʤ ʧʘʮʠʝʥʪʘ ʩ 
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ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʧʦʣʠʧʘʤʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ɺ 1933 ʛ. Nissen R. ʦʧʫʙʣʠʢʦʚʘʣ 

ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʚʦʡ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ ʠʣʝʦ-ʘʥʘʣʴʥʳʤ 

ʘʥʘʩʪʦʤʦʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʡ ʚ 3 ʵʪʘʧʘ ʧʘʮʠʝʥʪʢʝ 10 ʣʝʪ [203], ʘ ʚ 1948 ʛ. ʚ 

ʛʦʩʧʠʪʘʣʝ ʉʚʷʪʦʛʦ ʄʘʨʢʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʝʨʚʘʷ ʢʦʣʵʢʪʦʤʠʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʠʣʝʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ [168].  

ɺ ʥʘʯʘʣʝ 1950-ʭ ʛʦʜʦʚ Gardner E.J. ʚʧʝʨʚʳʝ ʦʧʠʩʘʣ ʚʦʟʤʦʞʥʳʝ 

ʚʥʝʢʠʰʝʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩ ʩʝʤʝʡʥʳʤ ʘʜʝʥʦʤʘʪʦʟʦʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ 

- ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʦʩʪʝʦʤʳ, ɻʧʠʜʝʨʤʦʠʜʥʳʝ ʢʠʩʪʳ, ʘ ʧʦʟʞʝ ï ʜʝʩʤʦʠʜʥʳʝ 

ʦʧʫʭʦʣʠ ʠ ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ ʟʫʙʦʚ [119]. ɺʧʦʩʣʝʜʩʪʚʠʠ ʢʣʠʥʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʠʤʝʝʪ ʤʝʩʪʦ ʩʦʯʝʪʘʥʠʝ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʧʦʣʠʧʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʩ 

ʚʥʝʢʠʰʝʯʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʩʠʥʜʨʦʤʘ ɻʘʨʜʥʝʨʘ.  

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʟʥʘʥʠʡ ʦ ʧʦʣʠʧʦʟʥʳʭ ʩʠʥʜʨʦʤʘʭ ʥʝʨʘʟʨʳʚʥʦ 

ʩʚʷʟʘʥʦ ʩ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʝ. ɺ 1986 ʛ. Herrera L. ʩ ʩʦʘʚʪ. 

ʦʙʥʘʨʫʞʠʣʠ ʜʝʣʝʮʠʶ ʚ ʜʣʠʥʥʦʤ ʧʣʝʯʝ 5 ʭʨʦʤʦʩʦʤʳ ʫ ʧʘʮʠʝʥʪʘ ʩ ʩʠʥʜʨʦʤʦʤ 

ɻʘʨʜʥʝʨʘ [133], ʘ ʚ 1987 ʛ. ʣʦʢʫʩ ʩʝʤʝʡʥʦʛʦ ʘʜʝʥʦʤʘʪʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʙʳʣ 

ʣʦʢʘʣʠʟʦʚʘʥ ʚ ʦʙʣʘʩʪʠ 5q21-22 [165]. ɺ 1991 ʛ. Groden J. ʩ ʩʦʘʚʪ. ʚʧʝʨʚʳʝ 

ʢʘʨʪʠʨʦʚʘʣʠ ʠ ʩʝʢʚʝʥʠʨʦʚʘʣʠ ʛʝʥ ɸʈʉ (Adenomatous Polyposis Coli), 

ʦʢʘʟʘʚʰʠʡʩʷ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʝʥʦʤ-ʩʫʧʨʝʩʩʦʨʦʤ ʦʧʫʭʦʣʠ, 

ʥʘʣʠʯʠʝ ʇɺ ʚ ʢʦʪʦʨʦʤ ʧʨʠʚʦʜʠʣʦ ʢ ʨʘʟʚʠʪʠʶ ʩʝʤʝʡʥʦʛʦ ʘʜʝʥʦʤʘʪʦʟʘ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ [124]. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʠʟʫʯʝʥʠʠ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʥʝ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʧʦʣʠʧʦʟʥʳʡ ʩʠʥʜʨʦʤ ʠʤʝʶʪ ʤʝʩʪʦ ʧʘʪʦʛʝʥʥʳʝ 

ʚʘʨʠʘʥʪʳ ʚ ʛʝʥʝ ɸʈʉ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦʠʩʢ ʜʨʫʛʠʭ ʣʦʢʫʩʦʚ, 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʢʦʪʦʨʳʭ ʤʦʛʣʠ ʙʳ ʚʦʩʧʦʣʥʠʪʴ ʜʘʥʥʳʝ ʧʨʦʙʝʣʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘ ʧʨʦʰʝʜʰʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʙʳʣ ʚʳʷʚʣʝʥ ʝʱʝ ʮʝʣʳʡ ʨʷʜ 

ʛʝʥʦʚ, ʥʘʣʠʯʠʝ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʷʚʣʝʥʠʶ 

ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ (ʨʠʩʫʥʦʢ 1) [140,177].  
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ʈʠʩʫʥʦʢ 1. ɺʨʝʤʝʥʥʘ̫  ʰʢʘʣʘ ʧʦʷʚʣʝʥʠʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʩʚʠʜʝʪʝʣʴʩʪʚ ʦʙ 

ʦʙʥʘʨʫʞʝʥʠʠ ʥʦʚʳʭ ʛʝʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʨʘʟʚʠʪʠʝ ʧʦʣʠʧʦʟʥʳʭ ʩʠʥʜʨʦʤʦʚ 

[140]. 

 

ɺ 2002 ʛʦʜʫ ʫʯʝʥʳʝ ʠʟ ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ Al-Tassan N. ʩ ʢʦʣʣʝʛʘʤʠ 

ʚʧʝʨʚʳʝ ʦʧʠʩʘʣʠ ʥʘʣʠʯʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʠʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ 

MUTYH (MYH) ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 3 ʢʨʦʚʥʳʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʠʟ ʦʜʥʦʡ ʩʝʤʴʠ, ʫ 

ʢʦʪʦʨʳʭ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʨʘʢ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʥʘ ʬʦʥʝ ʥʘʣʠʯʠʷ 

ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʢʦʤʧʘʫʥʜʛʝʪʝʨʦʟʠʛʦʪʥʳʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʤʠʩʩʝʥʩ-ʤʫʪʘʮʠʠ p.Y165C ʠ p.G382D 

[58]. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʥʘʣʠʯʠʝ ʇɺ ʚ ʛʝʥʝ MUTYH ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʪʘʢʞʝ ʫ 

ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʩʭʦʜʥʫʶ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʩ ʦʩʣʘʙʣʝʥʥʦʡ 

ʬʦʨʤʦʡ ʩʝʤʝʡʥʦʛʦ ʘʜʝʥʦʤʘʪʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʫ ʢʦʪʦʨʳʭ ʨʘʥʝʝ ʥʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʇɺ ʚ ʛʝʥʝ APʉ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʙʠʘʣʣʝʣʴʥʳʝ ʇɺ ʚ ʛʝʥʝ 

MUTYH ʦʙʥʘʨʫʞʠʚʘʶʪ ʫ 7,5ï12,5% ʪʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʧʦʣʠʧʦʟʘ, ʫ ʢʦʪʦʨʳʭ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʛʝʥʝʪʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ ʙʳʣʦ ʥʘʡʜʝʥʦ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ ɸʈʉ [164, 236, 

286]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʦʣʠʧʦʟ ʙʳʣ ʚʳʜʝʣʝʥ ʚ 
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ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʥʦʟʦʣʦʛʠʯʝʩʢʫʶ ʬʦʨʤʫ ʢʘʢ ʧʦʣʠʧʦʟʥʳʡ ʩʠʥʜʨʦʤ ʩ 

ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ. 

ɺ 2013 ʛ. Palles C. ʩ ʩʦʘʚʪ. ʦʧʠʩʘʣʠ ʩʚʷʟʴ ʥʘʣʠʯʠʷ ʫ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ 

ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʵʢʟʦʥʫʢʣʝʘʟʥʦʤ ʜʦʤʝʥʝ ɼʅʂ-ʧʦʣʠʤʝʨʘʟʳ Ů (POLE) ʠʣʠ 

ɼʅʂ-ʧʦʣʠʤʝʨʘʟʳ ŭ (POLD1) ʩ ʘʜʝʥʦʤʘʪʦʟʥʳʤ ʧʦʣʠʧʦʟʦʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠ 

ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʜʨʫʛʦʡ ʣʦʢʘʣʠʟʘʮʠʠ [209]. ʊʘʢʦʡ 

ʩʠʥʜʨʦʤ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ PPAP-ʧʦʣʠʧʦʟʘ. ʇʨʠ ʵʪʦʤ, ʫʯʠʪʳʚʘʷ ʝʛʦ ʢʨʘʡʥʝ 

ʨʝʜʢʫʶ ʚʩʪʨʝʯʘʝʤʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʦʣʛʫʶ ʠʩʪʦʨʠʶ ʥʘʙʣʶʜʝʥʠʷ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʪ ʵʪʘʧ ʥʘʢʦʧʣʝʥʠʷ ʦʧʳʪʘ ʚʝʜʝʥʠʷ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʬʠʢʩʘʮʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ.   

ɺ 2015 ʛ. Weren R.D.A. ʩ ʩʦʘʚʪ. ʦʧʫʙʣʠʢʦʚʘʣʠ ʨʘʙʦʪʫ, ʚ ʢʦʪʦʨʦʡ ʙʳʣ 

ʦʧʠʩʘʥ ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʦʧʫʭʦʣʝʚʳʡ ʩʠʥʜʨʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ 

ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʦʩʣʘʙʣʝʥʥʦʛʦ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʧʦʣʠʧʦʟʘ ʠ ʧʦʚʳʰʝʥʥʳʤ 

ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ï ʧʨʦʷʚʣʝʥʠʷʤʠ, ʦʯʝʥʴ ʧʦʭʦʞʠʤʠ ʥʘ 

ʢʘʨʪʠʥʫ MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʧʦʟʘ. ʆʜʥʘʢʦ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʥʘʣʠʯʠʝ ʙʠʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ NTHL1 

[288]. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʦʧʠʩʘʥʠʠ ʙʦʣʴʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʫʢʘʟʘʥʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʢʣʦʥʥʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ 

ʚʥʝʢʠʰʝʯʥʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʟʘʙʦʣʝʚʘʥʠʝ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ NTHL1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʦʧʫʭʦʣʝʚʳʤ 

ʩʠʥʜʨʦʤʦʤ [288]. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʣʠʰʴ 72 ʧʘʮʠʝʥʪʘ ʩ NTHL1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʧʦʣʠʧʦʟʦʤ 

ʠʟ 50 ʩʝʤʝʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʨʘʡʥʝ ʨʝʜʢʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ 

[102]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʣʠʪʝʨʘʪʫʨʝ ʚʩʝ ʯʘʱʝ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʨʘʙʦʪʳ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʥʘʣʠʯʠʠ ʫ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ ʧʨʠʟʥʘʢʦʚ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʧʦʣʠʧʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʧʨʠ ʢʦʪʦʨʦʤ, ʦʜʥʘʢʦ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚ ʢʠʰʝʯʥʠʢʝ ʠʤʝʶʪ ʤʝʩʪʦ ʧʦʣʠʧʳ ʨʘʟʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ï 

ʧʦʤʠʤʦ ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʵʪʦ ʠ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʝ, ʟʫʙʯʘʪʳʝ, ʛʘʤʘʨʪʦʤʥʳʝ. 
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ɿʘʯʘʩʪʫʶ ʧʨʠ ʵʪʦʤ ʪʨʫʜʥʦ ʚʳʜʝʣʠʪʴ ʢʘʢʫʶ-ʣʠʙʦ ʧʨʝʦʙʣʘʜʘʶʱʫʶ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʝʨʚʦʝ ʦʧʠʩʘʥʠʝ ʜʘʪʠʨʫʝʪʩʷ 1997 ʛʦʜʦʤ, ʢʦʛʜʘ 

Whitelaw S.C. ʩ ʩʦʘʚʪ. ʩʨʝʜʠ ʯʣʝʥʦʚ ʙʦʣʴʰʦʡ ʩʝʤʴʠ ʝʚʨʝʝʚ ʘh ʢʝʥʘʟʠ ʠʟ 

ʧʦʣʠʧʦʟʥʦʛʦ ʨʝʛʠʩʪʨʘ ʛʦʩʧʠʪʘʣʷ ʉʚʷʪʦʛʦ ʄʘʨʢʘ ʚʳʷʚʠʣʠ ʥʘʣʠʯʠʝ ʧʦʣʠʧʦʚ 

ʠ/ʠʣʠ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʫ 42 ʧʘʮʠʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʧʦʣʠʧʦʚ ʨʘʟʣʠʯʘʣʦʩʴ ʫ ʚʩʝʭ ʯʣʝʥʦʚ ʩʝʤʴʠ, ʘ ʫ 6 ʠʟ 

ʥʠʭ ʠʤʝʣʠ ʤʝʩʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʣʠʧʳ ʨʘʟʥʦʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ï 

ʘʜʝʥʦʤʘʪʦʟʥʳʝ, ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʝ, ʶʚʝʥʠʣʴʥʳʝ. ɸʚʪʦʨʳ ʨʘʩʮʝʥʠʣʠ ʵʪʦ ʢʘʢ 

ʧʨʦʷʚʣʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ï ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʧʦʣʠʧʦʟʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘʟʚʘʣʠ ʝʛʦ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʩʤʝʰʘʥʥʳʤ ʧʦʣʠʧʦʟʦʤ (Hereditary Mixed Polyposis Syndrome) 

[290]. ʆʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ 2012 ʛ. ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʨʦʙʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʩʝʤʴʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʧʘʮʠʝʥʪʦʚ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ 

(COGENT (COlorectal cancer GENeTics) study [259]) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʯʠʥʦʡ 

ʨʘʟʚʠʪʠʷ ʅʉʇ ʷʚʣʷʝʪʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʚ ʛʝʥʝ GREM1. ʆʜʥʘʢʦ 

ʚʳʷʚʣʝʥʥʳʡ ʧʘʪʦʛʝʥʥʳʡ ʚʘʨʠʘʥʪ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʪʦʣʴʢʦ ʫ ʧʘʮʠʝʥʪʦʚ 

ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʘh ʢʝʥʘʟʠ, ʯʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʛʦʚʦʨʠʪʴ ʦ 

ʧʘʪʦʛʥʦʤʦʥʠʯʥʦʩʪʠ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ. ʇʦʷʚʠʚʰʠʝʩʷ ʧʦʟʞʝ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʅʉʇ ʤʦʛʫʪ ʪʘʢʞʝ 

ʦʙʫʩʣʘʚʣʠʚʘʪʴ ʇɺ ʚ ʛʝʥʝ BMPR1A [192].  

1.3. ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʠ 

ʚʥʝʢʠʰʝʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠ ɸʇʉ 

ʂʣʠʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʦʣʴʥʳʭ ʩ ɸʇʉ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʲʝʜʠʥʠʪʴ 

ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʥʦʡ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ ʧʦʣʠʧʦʟʥʳʭ 

ʩʠʥʜʨʦʤʦʚ ʚ ʦʜʥʫ ʛʨʫʧʧʫ, ʩʦʩʪʦʷʪ ʚ ʥʘʣʠʯʠʠ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʘʜʝʥʦʤʘʪʦʟʥʳʭ 

ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʦʛʦ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʝʡ) ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʠ 

ʢʘʞʜʦʤ ʠʟ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʧʦʣʠʧʦʟʥʳʭ ʩʠʥʜʨʦʤʦʚ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 
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ʚʥʝʢʠʰʝʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʣʠʷʥʠʝʤ ʚʨʦʞʜʝʥʥʳʭ 

ʛʝʨʤʠʥʘʣʴʥʳʭ ʤʫʪʘʮʠʡ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ. ʇʨʠ 

ʵʪʦʤ ʝʩʣʠ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʘʜʝʥʦʤ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʘʥʝʤʠʠ, ʥʘʨʫʰʝʥʠʶ ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʙʘʣʘʥʩʘ, ʘ ʪʘʢʞʝ 

ʥʘʨʫʰʝʥʠʷʤ ʨʘʙʦʪʳ ʢʠʰʝʯʥʠʢʘ (ʪ.ʝ. ʩʦʩʪʦʷʥʠʷʤ, ʥʝ ʫʛʨʦʞʘʶʱʠʤ ʞʠʟʥʠ 

ʧʘʮʠʝʥʪʘ ʥʘʧʨʷʤʫʶ, ʠ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʧʦʜʣʝʞʘʱʠʭ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ 

ʪʝʨʘʧʠʠ), ʪʦ ʨʘʟʚʠʪʠʝ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ, ʘ ʪʘʢʞʝ ʤʥʦʛʠʝ ʠʟ ʚʥʝʢʠʰʝʯʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘʦʙʦʨʦʪ, ʚʝʜʫʪ ʢ ʙʳʩʪʨʦʡ ʛʠʙʝʣʠ ʦʨʛʘʥʠʟʤʘ.  

ʉʝʤʝʡʥʳʡ ʘʜʝʥʦʤʘʪʦʟ ʪʦʣʩʪʦʡ ʢʠʰʢʠ 

ʆʩʥʦʚʥʳʤ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʉɸʊʂ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʛʝʨʤʠʥʘʣʴʥʦʡ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ ɸʈʉ [41,147,191,216,296]. ʇʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ ɸʈʉ ʫ ʙʦʣʴʥʳʭ ʩ 

ʭʘʨʘʢʪʝʨʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʜʦʩʪʠʛʘʝʪ 80-90% [60,191,187,253,261,262]. 

ʌʝʥʦʪʠʧʠʯʝʩʢʠ ʉɸʊʂ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʙʦʣʝʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʝ ʫ ʧʘʮʠʝʥʪʘ ʚʳʷʚʣʷʶʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʠ ʜʘʞʝ 

ʪʳʩʷʯ ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ ʫʞʝ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ ʠʣʠ ʥʘ 3-ʡ ʜʝʢʘʜʝ 

ʞʠʟʥʠ. ɺ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʘʜʝʢʚʘʪʥʦʛʦ ʣʝʯʝʥʠʷ ʨʦʩʪ ʧʦʣʠʧʦʚ ʙʳʩʪʨʦ 

ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʩ ʧʨʘʢʪʠʯʝʩʢʠ ʩʪʦʧʨʦʮʝʥʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʤʘʣʠʛʥʠʟʘʮʠʠ ʠ 

ʨʘʟʚʠʪʠʝʤ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʜʦ ʚʦʟʨʘʩʪʘ 45 ʣʝʪ 

[2,16,120,145,178,191,227,278]. ʆʧʠʩʘʥʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʝ ʉɸʊʂ, ʦʜʥʘʢʦ ʧʦʤʠʤʦ ʵʪʦʛʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʙʱʝʧʨʠʥʷʪʦ ʚʳʜʝʣʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʳ ʉɸʊʂ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʙʦʣʝʝ ʣʝʛʢʠʤ ʪʝʯʝʥʠʝʤ [152,171]. ʂʨʠʪʝʨʠʷʤʠ ʢ ʫʩʪʘʥʦʚʢʝ 

ʪʘʢʦʛʦ ʜʠʘʛʥʦʟʘ ʩʣʫʞʘʪ: ʥʘʣʠʯʠʝ ʤʝʥʝʝ 100 ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ, ʙʦʣʝʝ 

ʧʦʟʜʥʠʡ ʚʦʟʨʘʩʪ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ (ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʂʈʈ ʢ 

80-ʣʝʪʥʝʤʫ ʚʦʟʨʘʩʪʫ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 70%) [296]. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʫʢʘʟʘʥʥʳʝ ʢʨʠʪʝʨʠʠ ʦʩʪʘʶʪʩʷ ʚʝʩʴʤʘ ʥʝʯʝʪʢʠʤʠ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʘʤʠ ʉɸʊʂ 

ʪʨʘʢʪʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ ʧʦ-ʨʘʟʥʦʤʫ. ʊʘʢ, Knudsen A.L. ʩ ʩʦʘʚʪ. 

ʧʨʝʜʣʘʛʘʶʪ ʦʪʥʦʩʠʪʴ ʢ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʝ ʉɸʊʂ ʪʝʭ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ 
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ʚʳʷʚʣʝʥʦ Ò100 ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʚ ʚʦʟʨʘʩʪʝ 25 ʣʝʪ ʠ 

ʩʪʘʨʰʝ, ʘ ʢʦʣʦʨʝʢʪʘʣʴʥʳʡ ʨʘʢ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʩʣʝ 50 ʣʝʪ [152]. Talseth-Palmer 

B.A., ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʦʡ ʉɸʊʂ ʩʯʠʪʘʝʪ ʪʘʢʫʶ, ʧʨʠ ʢʦʪʦʨʦʡ 

<100 ʧʦʣʠʧʦʚ ʚʳʷʚʣʷʶʪ ʚ ʚʦʟʨʘʩʪʝ 40-70 ʣʝʪ [253]. ɺ ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʝʤʦʤ 

ʦʥʣʘʡʥ-ʠʟʜʘʥʠʠ ʠʟ ʩʝʨʠʠ GeneReview ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʜʠʘʛʥʦʟ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ʉɸʊʂ ʧʘʮʠʝʥʪʘʤ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ 

ʛʝʪʝʨʦʟʠʛʦʪʥʳʤ ʧʘʪʦʛʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʚ ʛʝʥʝ ɸʈʉ ʠ: 

¶ ʥʘʣʠʯʠʝʤ Ó100 ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ; ʀʃʀ 

¶ ʥʘʣʠʯʠʝʤ ʤʥʦʞʝʩʪʚʝʥʥʳʭ, ʥʦ <100 ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʝ ʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʬʘʢʪʦʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ʉɸʊʂ ʫ ʢʦʛʦ-

ʣʠʙʦ ʠʟ ʨʦʜʩʪʚʝʥʥʠʢʦʚ. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʳ ʉɸʊʂ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʠʤʝʪʴ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʛʝʪʝʨʦʟʠʛʦʪʥʳʡ ʛʝʨʤʠʥʘʣʴʥʳʡ ʧʘʪʦʛʝʥʥʳʡ ʚʘʨʠʘʥʪ ʚ ʛʝʥʝ 

ɸʈʉ ʠ: 

¶ ʅʘʣʠʯʠʝ ʫ ʨʦʜʩʪʚʝʥʥʠʢʘ ʧʦʜʪʚʝʨʞʜʝʥʥʦʛʦ ʬʘʢʪʘ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʳ 

ʉɸʊʂ; ʀ/ʀʃʀ 

¶ <100 ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ; ʀʃʀ 

¶ >100 ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʚ ʚʦʟʨʘʩʪʝ >40 ʣʝʪ [296]. 

ʂ ʚʥʝʢʠʰʝʯʥʳʤ ʧʨʦʷʚʣʝʥʠʷʤ ʧʨʠ ʉɸʊʂ ʦʪʥʦʩʷʪ ʦʩʪʝʦʤʳ, ʘʥʦʤʘʣʠʠ 

ʨʘʟʚʠʪʠʷ ʟʫʙʦʚ, ʚʨʦʞʜʝʥʥʫ  ʁʛʠʧʝʨʪʨʦʬʠ ʁʧʠʛʤʝʥʪʥʦʛʦ ʵʧʠʪʝʣʠʷ ʩʝʪʯʘʪʢʠ, 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʢʦʞʥʳʝ ʧʦʨʘʞʝʥʠʷ, ʜʝʩʤʦʠʜʥʳʝ ʦʧʫʭʦʣʠ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʥʝʢʠʰʝʯʥʳʭ ʥʝʦʧʣʘʟʠʡ: ʧʦʣʠʧʦʚ ʞʝʣʫʜʢʘ ʠ 

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ, ʨʘʢʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ, ʘʜʝʥʦʤʳ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʛʝʧʘʪʦʙʣʘʩʪʦʤʳ, ʤʝʜʫʣʣʦʙʣʘʩʪʦʤʳ ʠʣʠ 

ʛʣʠʦʙʣʘʩʪʦʤʳ [227]. 

ʆʩʪʝʦʤʳ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠʤʝʨʥʦ ʫ 60-80% ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ. ʕʪʦ 

ʢʦʩʪʥʳʝ ʨʘʟʨʘʩʪʘʥʠʷ, ʯʘʱʝ ʚʩʝʛʦ ʦʙʥʘʨʫʞʠʚʘʝʤʳʝ ʥʘ ʯʝʨʝʧʝ ʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, 

ʥʦ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʠ ʥʘ ʜʨʫʛʠʭ ʢʦʩʪʷʭ ʩʢʝʣʝʪʘ. ʆʩʪʝʦʤʳ ʦʙʳʯʥʦ ʥʝ ʚʳʟʳʚʘʶʪ 
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ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʥʝ ʩʪʘʥʦʚʷʪʩʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ; ʦʥʠ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ 

ʫ ʜʝʪʝʡ ʜʦ ʨʘʟʚʠʪʠʷ ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ [234]. 

ɸʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ ʟʫʙʦʚ. ʅʝʧʨʦʨʝʟʘʚʰʠʝʩʷ ʟʫʙʳ, ʚʨʦʞʜʝʥʥʦʝ 

ʦʪʩʫʪʩʪʚʠʝ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʟʫʙʦʚ, ʩʚʝʨʭʢʦʤʧʣʝʢʪʥʳʝ ʟʫʙʳ, 

ʦʜʦʥʪʦʛʝʥʥʳʝ ʢʠʩʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʨʦʥʢʦʡ ʥʝʧʨʦʨʝʟʘʚʰʝʛʦʩʷ ʟʫʙʘ, ʠ 

ʦʜʦʥʪʦʤʳ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʨʠʤʝʨʥʦ ʫ 30-75% ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 1-2% ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ [234]. 

ɺʨʦʞʜʝʥʥʘʷ ʛʠʧʝʨʪʨʦʬʠʷ ʧʠʛʤʝʥʪʥʦʛʦ ʵʧʠʪʝʣʠʷ ʩʝʪʯʘʪʢʠ (ɺɻʇʕʉ) 

ʦʪʥʦʩʠʪʩʷ ʢ ʜʠʩʢʨʝʪʥʳʤ, ʧʣʦʩʢʠʤ, ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʤ ʧʦʨʘʞʝʥʠʷʤ ʩʝʪʯʘʪʢʠ, 

ʥʝ ʟʘʚʠʩʷʱʠʤ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʥʝ ʚʳʟʳʚʘʶʱʠʤ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʇʦ ʜʘʥʥʳʤ 

ʣʠʪʝʨʘʪʫʨʳ, ɺɻʇʕʉ ʤʦʞʝʪ ʙʳʪʴ ʚʳʷʚʣʝʥʘ ʧʦʯʪʠ ʫ 90% ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 1-4% ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ [284]. ʈʘʥʝʝ ʦʙʥʘʨʫʞʝʥʠʝ ɺɻʇʕʉ 

ʥʝʢʦʪʦʨʳʤʠ ʘʚʪʦʨʘʤʠ ʨʘʩʮʝʥʠʚʘʣʦʩʴ ʢʘʢ ʩʢʨʠʥʠʥʛʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʙʦʣʴʥʳʭ ʉɸʊʂ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʵʥʜʦʩʢʦʧʠʠ [15]. ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʘʥʘʣʠʟʝ 28 ʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʧʝʮʠʬʠʯʥʦʩʪʠ 89% ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 79% 

ʤʝʪʦʜʘ ʚʳʚ̫ʣʝʥʠʷ ɺɻʇʕʉ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʥʘʣʠʯʠʷ ʫ ʧʘʮʠʝʥʪʘ ʉɸʊʂ, ʘ 

ʘʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ (ʥʘʣʠʯʠʝ ʉɸʊʂ ʫ ʧʘʮʠʝʥʪʘ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ɺɻʇʕʉ) [77]. 

ɼʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʢʦʞʥʳʝ ʧʦʨʘʞʝʥʠʷ ʚʢʣʯʁʘʶʪ ʵʧʠʜʝʨʤʦʠʜʥʳʝ 

ʢʠʩʪʳ ʠ ʬʠʙʨʦʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʣʶʙʦʡ ʯʘʩʪʠ ʪʝʣʘ, 

ʚʢʣʶʯʘʷ ʣʠʮʦ. ʆʥʠ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʩʤʝʪʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ, 

ʧʦʩʢʦʣʴʢʫ ʥʝ ʠʤʝʶʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ [234]. 

ɼʝʩʤʦʠʜʥʳʝ ʦʧʫʭʦʣʠ ð ʤʝʜʣʝʥʥʦ ʧʨʦʣʠʬʝʨʠʨʫʶʱʠʝ 

ʥʝʤʝʪʘʩʪʘʟʠʨʫʶʱʠʝ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ. 

ɻʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠ ʜʝʩʤʦʠʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʣʦʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩ 

ʥʝʯʝʪʢʠʤʠ ʛʨʘʥʠʮʘʤʠ, ʠʩʭʦʜʷʱʠʝ ʠʟ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʠʥʬʠʣʴʪʨʠʨʫʶʱʠʝ ʦʢʨʫʞʘʶʱʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʩʪʦʷʱʠʝ ʠʟ ʤʠʢʩʦʠʜʥʦʡ 
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ʩʪʨʦʤʳ, ʩʦʜʝʨʞʘʱʝʡ ʦʜʥʦʨʦʜʥʳʝ ʫʜʣʠʥʝʥʥʳʝ ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʳʝ ʢʣʝʪʢʠ ʩ 

ʨʝʜʢʠʤʠ ʤʠʪʦʪʠʯʝʩʢʠʤʠ ʬʠʛʫʨʘʤʠ. ɼʝʩʤʦʠʜʥʳʝ ʦʧʫʭʦʣʠ ʨʘʟʚʠʚʘʶʪʩʷ 

ʧʨʠʤʝʨʥʦ ʫ 10-30% ʧʘʮʠʝʥʪʦʚ ʩ ʉɸTʂ, ʧʨʠʯʝʤ ʨʠʩʢ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫ 

ʙʦʣʴʥʳʭ ʩ ʉɸTʂ ʙʦʣʝʝ ʯʝʤ ʚ 800 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʦʙʱʝʧʦʧʫʣʷʮʠʦʥʥʳʡ ʨʠʩʢ 

[202,240]. ɹʦʣʴʰʠʥʩʪʚʦ (ʦʢʦʣʦ 65%) ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʩ ʉɸTʂ, ʚʦʟʥʠʢʘʶʪ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠʣʠ ʚ ʙʨʶʰʥʦʡ ʩʪʝʥʢʝ [240], ʭʦʪʷ ʦʥʠ 

ʪʘʢʞʝ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚʜʦʣʴ ʦʩʝʚʦʛʦ ʩʢʝʣʝʪʘ ʠʣʠ ʢʦʥʝʯʥʦʩʪʝʡ [112]. 

ɺʥʝʙʨʶʰʠʥʥʳʝ ʜʝʩʤʦʠʜʳ ʚʦʟʥʠʢʘʶʪ ʠʟ ʤʳʰʝʯʥʦ-ʘʧʦʥʝʚʨʦʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 

(ʦʙʳʯʥʦ ʯʘʩʪʠ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʥʪʨʘʘʙʜʦʤʠʥʘʣʴʥʳʝ 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʙʨʳʞʝʡʢʝ ʠʣʠ ʚ ʟʘʙʨʶʰʠʥʥʦʡ ʢʣʝʪʯʘʪʢʝ ʚ ʬʦʨʤʝ çʘʛʨʝʩʩʠʚʥʦʛʦ 

ʬʠʙʨʦʤʘʪʦʟʘè. ʅʝʟʘʚʠʩʠʤʳʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʜʝʩʤʦʠʜʥʦʡ ʦʧʫʭʦʣʠ 

ʩʯʠʪʘʶʪ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ, ʞʝʥʩʢʠʡ ʧʦʣ ʠ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʘʙʜʦʤʠʥʘʣʴʥʳʝ ʦʧʝʨʘʮʠʠ [240]. ʉʦʛʣʘʩʥʦ ʙʦʣʴʰʠʥʩʪʚʫ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʜʝʩʤʦʠʜʥʳʝ ʦʧʫʭʦʣʠ ʩʪʘʥʦʚʷʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʧʨʠʯʠʥʦʡ 

ʛʠʙʝʣʠ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ, ʧʝʨʝʥʝʩʰʠʭ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʫʜʘʣʝʥʠʝ ʪʦʣʩʪʦʡ ʢʠʰʢʠ 

ʙʝʟ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʣʠʧʦʚ ʚ ʢʦʣʦʨʝʢʪʘʣʴʥʳʡ ʨʘʢ [100,240,250]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʘʛʨʝʩʩʠʚʥʳʤ 

ʤʝʩʪʥʳʤ ʠʥʬʠʣʴʪʨʘʪʠʚʥʳʤʠ ʨʦʩʪʦʤ, ʧʨʠʚʦʜʷʱʠʤ ʢ ʩʜʘʚʣʝʥʠʶ ʦʢʨʫʞʘʶʱʠʭ 

ʩʪʨʫʢʪʫʨ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʤ ʩʦʩʪʦʷʥʠʷʤ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʚʥʝʢʠʰʝʯʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ʇʦʤʠʤʦ ʦʙʣʠʛʘʪʥʦʛʦ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʧʘʮʠʝʥʪʳ ʩ ʉɸʊʂ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʢ ʧʦʷʚʣʝʥʠʶ ʦʧʫʭʦʣʝʡ ʠ ʜʨʫʛʦʡ ʣʦʢʘʣʠʟʘʮʠʠ. 

ʂʫʤʫʣʷʪʠʚʥʳʡ ʨʠʩʢ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1. ʇʦʞʠʟʥʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʚʥʝʢʠʰʝʯʥʳʭ ʦʧʫʭʦʣʝʡ ʧʨʠ 

ʉɸʊʂ [296].  

ʆʨʛʘʥ ʊʠʧ ʦʧʫʭʦʣʠ ʈʠʩʢ ʨʘʟʚʠʪʠʷ, % 

ɼʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʘʷ 

ʢʠʰʢʘ 

ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ, ʢʘʨʮʠʥʦʤʘ 4-12 

ʑʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘ ʇʘʧʠʣʣʷʨʥʳʡ ʨʘʢ 1-12 
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ʇʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ ~1 

ʇʝʯʝʥʴ  ɻʝʧʘʪʦʙʣʘʩʪʦʤʘ  1,6 

ʎʝʥʪʨʘʣʴʥʘʷ ʥʝʨʚʥʘʷ 

ʩʠʩʪʝʤʘ 

ʆʙʳʯʥʦ ʤʝʜʫʣʣʦʙʣʘʩʪʦʤʘ ~1 

ɾʝʣʫʜʦʢ  ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ 1,3 

 

ɸʜʝʥʦʤʘʪʦʟʥʳʝ ʧʦʣʠʧʳ ʧʝʨʠʘʤʧʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ 

ʢʠʰʢʠ (ʚʢʣʶʯʘʷ ʙʦʣʴʰʦʡ ʜʫʦʜʝʥʘʣʴʥʳʡ ʩʦʩʦʯʝʢ), ʥʘʠʙʦʣʝʝ ʩʢʣʦʥʥʳʝ ʢ 

ʤʘʣʠʛʥʠʟʘʮʠʠ, ʥʘʙʣʶʜʘʶʪʩʷ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʫ 50% ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ [185]. 

ʏʝʪʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʦʣʠʧʦʚ ʚʝʨʭʥʠʭ ʦʪʜʝʣʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʥʝ ʚʳʷʚʣʝʥʦ [143]. 

ʇʦʞʠʟʥʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʪʦʥʢʦʡ ʢʠʰʢʠ 

ʩʦʩʪʘʚʣʷʝʪ 4-12%, ʧʨʠʯʝʤ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʚʦʟʥʠʢʘʝʪ ʠʤʝʥʥʦ 

ʚ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʝ, ʘ ʨʘʢ ʙʦʣʝʝ ʜʠʩʪʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʪʦʥʢʦʡ ʢʠʰʢʠ 

ʚʩʪʨʝʯʘʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ [136]. ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, ʤʘʣʠʛʥʠʟʘʮʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 17 ʜʦ 81 ʛʦʜʘ, ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʦʩʪʘʥʦʚʢʠ 

ʜʠʘʛʥʦʟʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 45 ʜʦ 52 ʣʝʪ [143]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʢ 

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʦʡ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦʡ ʧʨʠʯʠʥʦʡ 

ʛʠʙʝʣʠ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ [251]. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʨʘʢʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ ʙʦʣʴʥʳʭ ʩ ʉɸʊʂ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ [9]. ʅʝʢʦʪʦʨʳʝ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʝ ʦʙʟʦʨʳ ʩʦʦʙʱʘʶʪ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 0,4-2,6%, ʪʦʛʜʘ ʢʘʢ 

ʧʨʦʩʧʝʢʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ - 

2,6-11,8% [92, 95]. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ 

ʙʦʣʴʥʳʭ ʩ ʉɸʊʂ ʥʘʙʣʶʜʘʝʪʩʷ ʛʦʨʘʟʜʦ ʯʘʱʝ ʫ ʞʝʥʱʠʥ, ʯʝʤ ʫ ʤʫʞʯʠʥ (ʧʨʠ 

ʩʦʦʪʥʦʰʝʥʠʠ 80:1), ʘ ʙʦʣʝʝ 80% ʩʣʫʯʘʝʚ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 35 

ʣʝʪ [92].  ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʛʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʧʠʣʣʷʨʥʦʤʫ ʨʘʢʫ [95].   
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ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʛʝʧʘʪʦʙʣʘʩʪʦʤʳ ʫ ʙʦʣʴʥʳʭ ʩ ʉɸʊʂ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 2%, 

ʦʜʥʘʢʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ 750ï7500 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʦʙʱʝʧʦʧʫʣʷʮʠʦʥʥʳʡ. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʛʝʧʘʪʦʙʣʘʩʪʦʤ ʚʦʟʥʠʢʘʶʪ ʚ ʚʦʟʨʘʩʪʝ 

ʜʦ ʪʨʝʭ ʣʝʪ [60]. 

ɽʱʝ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ Turcot ʩ ʩʦʘʚʪ. ʦʙʥʘʨʫʞʠʣʠ ʩʚʷʟʴ ʤʝʞʜʫ 

ʉɸʊʂ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [267]. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʦʧʫʭʦʣʷʤʠ ʧʨʠ ʵʪʦʤ ʷʚʣʷʶʪʩʷ ʤʝʜʫʣʣʦʙʣʘʩʪʦʤʳ, ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʳʭ ʫ ʙʦʣʴʥʳʭ ʩ ʉɸʊʂ ʜʦʩʪʠʛʘʝʪ 1%, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ 

ʦʙʱʝʧʦʧʫʣʷʮʠʦʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ 

ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʥʥʠʤ ʚʥʝʢʠʰʝʯʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʉɸʊʂ 

[61, 157]. 

MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʦʣʠʧʦʟ 

MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʦʣʠʧʦʟ (ʄɸʇ) ʙʳʣ ʚʳʜʝʣʝʥ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʥʦʟʦʣʦʛʠʯʝʩʢʫʶ ʬʦʨʤʫ ï ʧʦʣʠʧʦʟʥʳʡ ʩʠʥʜʨʦʤ ʩ ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʩʠʚʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʥʘʣʠʯʠʝʤ ʙʠʘʣʣʝʣʴʥʳʭ 

ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ MUTYH, ʣʠʰʴ ʚ 2002 ʛʦʜʫ. ʏʘʱʝ ʚʩʝʛʦ ʄɸʇ ʧʦ 

ʩʚʦʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʥʘʧʦʤʠʥʘʝʪ ʦʩʣʘʙʣʝʥʥʫʶ ʬʦʨʤʫ ʉɸʊʂ, ʦʜʥʘʢʦ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʪʘʢʞʝ ʩʣʫʯʘʠ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ 

ʩʭʦʜʩʪʚʦʤ ʢʘʢ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʉɸʊʂ, ʪʘʢ ʠ ʩ ʩʠʥʜʨʦʤʦʤ ʃʠʥʯʘ [130]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʘʢ ʧʨʘʚʠʣʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄɸʇ ʚʳʷʚʣʷʶʪ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʠ ʧʨʦʠʩʭʦʜʠʪ ʵʪʦ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʥʳʤʠ ʩ ʉɸʊʂ [141,236,286]. ʇʨʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʤ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʦʣʴʥʳʭ ʩ ʄɸʇ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʪʫʙʫʣʷʨʥʳʝ 

ʘʜʝʥʦʤʳ, ʦʜʥʘʢʦ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʦʪ ʜʨʫʛʠʭ ʧʦʣʠʧʦʟʥʳʭ ʩʠʥʜʨʦʤʦʚ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʝ ʥʘʣʠʯʠʝ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʟʫʙʯʘʪʳʭ ʘʜʝʥʦʤ, 

ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʭ ʧʦʣʠʧʦʚ, ʩʤʝʰʘʥʥʳʭ ʧʦʣʠʧʦʚ (ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʝ ʠ 

ʘʜʝʥʦʤʘʪʦʟʥʳʝ) [78,126,201]. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ Boparai K.S. ʠ ʩʦʘʚʪ. ʫ 47% 

ʧʘʮʠʝʥʪʦʚ ʩ ʄɸʇ ʧʦʤʠʤʦ ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ ʠʤʝʣʠ ʤʝʩʪʦ ʟʫʙʯʘʪʳʝ 

ʘʜʝʥʦʤʳ ʠ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʝ ʧʦʣʠʧʳ [78]. 
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ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ National Comprehensive Cancer Network (NCCN), 

ʜʠʘʛʥʦʟ ʄɸʇ ʩʣʝʜʫʝʪ ʟʘʧʦʜʦʟʨʠʪʴ ʧʨʠ ʥʘʣʠʯʠʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ:  

¶ ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʫ ʧʘʮʠʝʥʪʘ ʘʜʝʥʦʤ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ ʩʦʩʪʘʚʣʷʝʪ 10 ʠ ʙʦʣʝʝ ʢ ʚʦʟʨʘʩʪʫ Ò60 ʣʝʪ; 

¶ ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʫ ʧʘʮʠʝʥʪʘ ʘʜʝʥʦʤ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ ʩʦʩʪʘʚʣʷʝʪ 20 ʠ ʙʦʣʝʝ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ; 

¶ ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʫ ʧʘʮʠʝʥʪʘ ʧʦʣʠʧʦʚ (ʘʜʝʥʦʤ, 

ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʭ ʧʦʣʠʧʦʚ, ʟʫʙʯʘʪʳʭ ʘʜʝʥʦʤ) ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚ 

ʣʶʙʦʤ ʩʦʯʝʪʘʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 20 ʠ ʙʦʣʝʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʭ ʧʦʣʠʧʦʚ ʩʠʛʤʦʚʠʜʥʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʠ); 

¶ ʅʘʣʠʯʠʝ 5 ʠ ʙʦʣʝʝ ʟʫʙʯʘʪʳʭ ʧʦʣʠʧʦʚ ʧʨʦʢʩʠʤʘʣʴʥʝʝ ʩʠʛʤʦʚʠʜʥʦʡ 

ʢʠʰʢʠ, ʠʟ ʢʦʪʦʨʳʭ 2 ʠ ʙʦʣʝʝ ʠʤʝʶʪ ʨʘʟʤʝʨ >1ʩʤ; 

¶ ʅʘʣʠʯʠʝ >20 ʟʫʙʯʘʪʳʭ ʧʦʣʠʧʦʚ ʣʶʙʦʛʦ ʨʘʟʤʝʨʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʭ ʧʦʣʠʧʦʚ 

ʩʠʛʤʦʚʠʜʥʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʠ); 

¶ ʅʘʣʠʯʠʝ ʧʦʣʠʧʦʚ ʠ/ʠʣʠ ʨʘʢʘ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ [196].   

ʅʘ ʵʪʦʤ ʬʦʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʧʠʩʘʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʨʘʟʚʠʪʠʠ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʫ ʙʦʣʴʥʳʭ ʩ ʥʘʣʠʯʠʝʤ 

ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ MUTYH ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ 

ʚʦʦʙʱʝ [78,201,251]. 

ʋʯʠʪʳʚʘʷ ʙʦʣʝʝ ʩʪʝʨʪʫʶ ʢʘʨʪʠʥʫ ʟʘʙʦʣʝʚʘʥʠʷ, ʄɸʇ ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʶʪ 

ʫʞʝ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʨʦʢʘʭ, ʢʦʛʜʘ ʫʞʝ ʧʨʦʠʟʦʰʣʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʦʣʠʧʦʚ [219]. Sampson J. R. ʩ ʩʦʘʚʪ. ʠ Sieber O. M. ʩ ʩʦʘʚʪ. ʚ 

ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʧʨʠʤʝʨʥʦ ʫ 50% 

ʙʦʣʴʥʳʭ ʩ ʄɸʇ [230,236].  

ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʫ ʥʦʩʠʪʝʣʝʡ ʙʠʘʣʣʝʣʴʥʳʭ ʧʘʪʦʛʝʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ MUTYH ʙʝʟ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 43ï63% ʚ 

ʚʦʟʨʘʩʪʝ ʜʦ 60 ʣʝʪ, ʧʨʠ ʵʪʦʤ ʧʦʞʠʟʥʝʥʥʳʡ ʨʠʩʢ ʜʦʩʪʠʛʘʝʪ 80ï90% [126,173, 

201,251,292]. ʂʦʣʦʨʝʢʪʘʣʴʥʳʡ ʨʘʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʟʥʠʢʘʝʪ ʫ ʧʘʮʠʝʥʪʦʚ ʚ 
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ʚʦʟʨʘʩʪʝ ʦʪ 40 ʜʦ 60 ʣʝʪ, ʩʦ ʩʨʝʜʥʠʤ ʚʦʟʨʘʩʪʦʤ ʫʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ 48 ʣʝʪ ʥʘ 

ʬʦʥʝ ʥʘʣʠʯʠʷ ʨʘʟʣʠʯʥʦʛʦ ʯʠʩʣʘ ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ [34]. ʇʨʠ ʵʪʦʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʝʪʘʭʨʦʥʥʦʛʦ ʠʣʠ ʩʠʥʭʨʦʥʥʦʛʦ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʦʪʤʝʯʘʶʪ ʫ 

23-27% ʙʦʣʴʥʳʭ ʩ ʄɸʇ [167, 201]. 

ʇʦʤʠʤʦ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʢʘʩʘʶʱʠʭʩʷ ʧʘʪʦʣʦʛʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄɸʇ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ 

ʠ ʚʥʝʢʠʰʝʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʦʡ 

ʉɸʊʂ, ʚʩʪʨʝʯʘʶʪʩʷ ʛʦʨʘʟʜʦ ʨʝʞʝ [17,48,236]. ʇʦʣʠʧʳ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ 

ʢʠʰʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʫ 17ï34% ʧʘʮʠʝʥʪʦʚ ʩ ʄɸʇ, ʘ ʧʦʣʠʧʳ ʞʝʣʫʜʢʘ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʫ 11% ʧʘʮʠʝʥʪʦʚ [200,281,285]. ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʚʥʝʢʠʰʝʯʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʠ ʙʳʣ ʦʮʝʥʝʥ ʚ ʢʨʫʧʥʦʤ ʤʫʣʴʪʠʮʝʥʪʨʦʚʦʤ ʝʚʨʦʧʝʡʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʚʢʣʶʯʘʶʱʠʤ 276 ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʙʳʣʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ (4%) ʨʘʢ ʨʘʟʚʠʚʘʣʩʷ ʚ 

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʝ. ɺ ʮʝʣʦʤ, ʢʫʤʫʣʷʪʠʚʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚʥʝʢʠʰʝʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʄɸʇ ʩʦʩʪʘʚʠʣ 38% ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ ʠʭ ʤʘʥʠʬʝʩʪʘʮʠʠ 

(ʤʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ 51ï61 ʛʦʜ) [281]. ʅʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦʪʳ ʨʘʟʚʠʪʠʷ 

ʨʘʢʘ ʚʥʝʢʠʰʝʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2. ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʚʥʝʢʠʰʝʯʥʳʭ ʦʧʫʭʦʣʝʡ ʧʨʠ ʄɸʇ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʦʙʱʝʧʦʧʫʣʷʮʠʦʥʥʳʤ [199]. 

ʃʦʢʘʣʠʟʘʮʠʷ ʨʘʢʘ ʈʠʩʢ ʜʣʷ ʦʙʱʝʡ 

ʧʦʧʫʣʷʮʠʠ, % 

ʈʠʩʢ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ 

ʄɸʇ, % 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʪ 

ɼʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʘʷ 

ʢʠʰʢʘ 

<0,3 4 61 

ʗʠʯʥʠʢʠ 1,3 6-14 51 

ʄʦʯʝʚʦʡ ʧʫʟʳʨʴ 1-4 6ï8 ʫ ʞʝʥʱʠʥ 

6ï25 ʫ ʤʫʞʯʠʥ 

61 

ʄʦʣʦʯʥʘʷ ʞʝʣʝʟʘ 12 12ï25% 53 
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NTHL1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʦʣʠʧʦʟ 

ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ NTHL1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʧʦʟʘ ʚʦ ʤʥʦʛʦʤ 

ʥʘʧʦʤʠʥʘʝʪ ʪʘʢʦʚʫʶ ʧʨʠ MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʧʦʣʠʧʦʟʝ. ʇʨʘʢʪʠʯʝʩʢʠ ʫ 

ʚʩʝʭ ʦʧʠʩʘʥʥʳʭ ʢ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʤʝʩʪʦ 

ʘʜʝʥʦʤʘʪʦʟʥʳʝ ʧʦʣʠʧʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ (ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 2 ʜʦ 150), ʫ ʥʝʢʦʪʦʨʳʭ 

(33%) ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʭ 

ʧʦʣʠʧʦʚ [125]. ʋ 37 ʠʟ 72 ʙʦʣʴʥʳʭ ʙʳʣ ʚʳʷʚʣʝʥ ʨʘʢ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʜʠʘʛʥʦʩʪʠʢʠ ʂʈʈ ʩʦʩʪʘʚʠʣ 51 ʛʦʜ (ʦʪ 31 ʜʦ 73 ʣʝʪ), ʧʨʠ ʵʪʦʤ ʫ 19 

ʧʘʮʠʝʥʪʦʚ ʂʈʈ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 50 ʣʝʪ. ɺʥʝʢʠʰʝʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 

NTHL1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʧʦʟʘ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʊʘʢ, ʩʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ Beck ʉʅ ʩ ʩʦʘʚʪ. ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʫ 12 ʠʟ 22 

ʞʝʥʱʠʥ ʩ ʙʠʘʣʣʝʣʴʥʦʡ ʤʫʪʘʮʠʝʡ ʚ ʛʝʥʝ NTHL1, ʧʨʠʯʝʤ ʫ ʪʨʦʠʭ ʠʤʝʣʦ ʤʝʩʪʦ 

ʙʠʣʘʪʝʨʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʧʫʭʦʣʝʡ. ʈʘʢ ʵʥʜʦʤʝʪʨʠʷ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 

5 ʠʟ 22 ʞʝʥʱʠʥ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʤʘʥʠʬʝʩʪʘʮʠʠ ʩʦʩʪʘʚʠʣ 57 ʣʝʪ [66]. ʋ 11 

ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʝʥʠʥʛʠʦʤʳ. ʇʦ ʜʘʥʥʳʤ Grolleman JE ʩ ʩʦʘʚʪ. 

ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʧʝʨʚʠʯʥʳʭ ʦʧʫʭʦʣʝʡ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫ 16 ʠʟ 29 

ʙʦʣʴʥʳʭ (55%), ʘ ʢʫʤʫʣʷʪʠʚʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʚʥʝʢʠʰʝʯʥʳʭ ʦʧʫʭʦʣʝʡ ʢ 

ʚʦʟʨʘʩʪʫ 60 ʣʝʪ ʙʳʣ ʦʮʝʥʝʥ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 35% ʜʦ 78% [125]. 

PPAP-ʧʦʣʠʧʦʟ 

ʂʠʰʝʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠ PPAP ʦʪʯʘʩʪʠ ʥʘʧʦʤʠʥʘʶʪ ʢʣʠʥʠʯʝʩʢʫʶ 

ʢʘʨʪʠʥʫ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʳ ʉɸʊʂ. ɸʜʝʥʦʤʘʪʦʟʥʳʝ ʧʦʣʠʧʳ ʧʦʷʚʣʷʶʪʩʷ ʚʦ 

ʚʟʨʦʩʣʦʤ ʚʦʟʨʘʩʪʝ, ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʚʘʨʴʠʨʫʶʪ ʦʪ 0 ʜʦ 100 (ʚ ʩʨʝʜʥʝʤ, 16), ʘ 

ʧʦʞʠʟʥʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʩʦʩʪʘʚʣʷʝʪ 50ï90% [140]. 

ɺʥʝʢʠʰʝʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʘʢ ʵʥʜʦʤʝʪʨʠʷ (ʩ ʯʘʩʪʦʪʦʡ 

ʚʳʷʚʣʝʥʠʷ 25-75%), ʷʠʯʥʠʢʦʚ (12%), ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (17%) ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

(5,8%) [69,210]. ʇʦʣʠʧʳ ʚʝʨʭʥʠʭ ʦʪʜʝʣʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 

(ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʜʝʥʦʤʳ 12-ʧʝʨʩʪʥʦʡ ʢʠʰʢʠ) ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ 57,1% 

ʥʦʩʠʪʝʣʝʡ POLE/POLD1, ʘ ʨʘʢ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ï ʫ 10/105 ʧʘʮʠʝʥʪʦʚ 

ʩ POLE [69,140]. ʆʜʥʘʢʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʥʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʦʣʥʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʟʘʙʦʣʝʚʘʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ 
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ʢʦʣʠʯʝʩʪʚʘ ʥʘʙʣʶʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʟʢʠʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʧʦʠʩʢʘ ʥʦʩʠʪʝʣʝʡ 

ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ.  

ʅʘʩʣʝʜʩʪʚʝʥʥʳʡ ʩʤʝʰʘʥʥʳʡ ʧʦʣʠʧʦʟ 

ʇʦ ʨʘʟʨʦʟʥʝʥʥʳʤ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʝʤʝʡ ʩ ʅʉʇ 

ʚʦʟʨʘʩʪ ʧʦʷʚʣʝʥʠʷ ʧʦʣʠʧʦʚ ʩʦʩʪʘʚʣʷʝʪ 20 ʣʝʪ ʠ ʩʪʘʨʰʝ, ʦʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ 

ʨʘʙʦʪʘʭ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʚʳʷʚʣʝʥʠʠ ʧʦʣʠʧʦʚ ʠ ʚ 10, 16 ʠ 18 ʣʝʪ [166,271]. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʚʳʷʚʣʷʝʤʳʝ ʧʦʣʠʧʳ ʤʦʛʫʪ ʠʤʝʪʴ ʩʪʨʦʝʥʠʝ ʢʘʢ 

ʘʜʝʥʦʤʘʪʦʟʥʳʭ, ʪʘʢ ʠ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʭ, ʟʫʙʯʘʪʳʭ ʠ ʶʚʝʥʠʣʴʥʳʭ 

[166,192,271,290]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ NCCN ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ 

ʧʨʠ ʅʉʇ ʩʦʩʪʘʚʣʷʝʪ 11-20%, ʧʨʠ ʵʪʦʤ ʫʙʝʜʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʯʘʩʪʦʪʝ 

ʚʥʝʢʠʰʝʯʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʥʝʪ [196], ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʜʘʥʥʳʝ ʦ 

ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʚʳʷʚʣʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩ ʅʉʇ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ, ʨʘʢʘ 

ʵʥʜʦʤʝʪʨʠʷ, 12-ʧʝʨʩʪʥʦʡ ʢʠʰʢʠ, ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ [166]. 

  

1.4. ʂʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʦʨʨʝʣʷʮʠʠ ʧʨʠ ɸʇʉ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʬʝʥʦʪʠʧʠʯʝʩʢʠ ʫ ʢʘʞʜʦʛʦ ʠʟ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʧʦʣʠʧʦʟʥʳʭ ʩʠʥʜʨʦʤʦʚ ʠʤʝʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʚ 

ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠʭ ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ, ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʫ 

ʢʘʞʜʦʛʦ ʠʟ ʧʘʮʠʝʥʪʦʚ ʩʚʦʝʦʙʨʘʟʥʘ ʠ ʦʙʫʩʣʦʚʣʝʥʘ ʛʝʥʝʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, 

ʧʨʠʚʝʜʰʠʤ ʢ ʨʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʷ [101,179,298]. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʩ 

ʤʦʤʝʥʪʘ ʦʪʢʨʳʪʠʷ ʠ ʢʘʨʪʠʨʦʚʘʥʠʷ ʛʝʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʨʘʟʚʠʪʠʝ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʧʦʷʚʠʣʠʩʴ ʨʘʙʦʪʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʩʚʷʟʠ 

ʪʠʧʘ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʇɺ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ. ʕʪʦʪ ʬʝʥʦʤʝʥ 

ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʢʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʣʠ ʛʝʥʝʪʠʢʦ-ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ 

ʢʦʨʨʝʣʷʮʠʠ.     

ʆʩʥʦʚʥʳʤ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʉɸʊʂ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʛʝʨʤʠʥʘʣʴʥʦʛʦ ʇɺ ʚ ʛʝʥʝ ɸʈʉ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʪʠʧʘʤʠ 

ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ APC ̫ ʚʣʷʶʪʩʷ ʜʝʣʝʮʠʠ, ʠʥʩʝʨʮʠʠ ʠ ʥʦʥʩʝʥʩ-ʤʫʪʘʮʠʠ. ɼʝʣʝʮʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʧʘʜʝʥʠʝʤ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʥʫʢʣʝʦʪʠʜʦʚ, ʠʟ 
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ʥʦʨʤʘʣʴʥʦʡ ʮʝʧʠ ɼʅʂ, ʠʥʩʝʨʮʠʷ ï ʵʪʦ ʚʩʪʘʚʢʘ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʤʦʣʝʢʫʣʫ ɼʅʂ, ʘ ʥʦʥʩʝʥʩ-ʤʫʪʘʮʠʷ ï ʪʠʧ ʤʫʪʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʦʧ-ʢʦʜʦʥʘ [6]. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʧʠʩʘʥʦ ʙʦʣʝʝ 

2900 ʫʥʠʢʘʣʴʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ APC, ʦʜʥʘʢʦ 

ʥʦʚʳʝ ʇɺ ʨʝʛʫʣʷʨʥʦ ʥʘʭʦʜʷʪ ʚ ʧʨʦʜʦʣʞʘʶʱʠʭʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʨʘʟʥʦʨʦʜʥʦʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʧʨʦʙʘʥʜʦʚ, 

ʪʘʢ ʠ ʧʨʠʨʦʜʦʡ ʩʘʤʦʛʦ ʛʝʥʘ (ʨʠʩʫʥʦʢ 2) [147,249,261].  

 

ʈʠʩʫʥʦʢ 2. ʂʦʣʠʯʝʩʪʚʦ ʦʧʠʩʘʥʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʛʝʥʝ ɸʈʉ [249]. 

ɻʝʥ ɸʈʉ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʜʣʠʥʥʦʤ ʧʣʝʯʝ 5 ʭʨʦʤʦʩʦʤʳ ʚ ʫʯʘʩʪʢʝ 5q22, 

ʚʢʣʶʯʘʝʪ 16 ʵʢʟʦʥʦʚ, ʧʷʪʥʘʜʮʘʪʴ ʠʟ ʢʦʪʦʨʳʭ ʢʦʜʠʨʫʶʪ ʙʝʣʦʢ, ʩʦʜʝʨʞʘʱʠʡ 2843 

ʘʤʠʥʦʢʠʩʣʦʪʳ [57,296], ʠ ʠʛʨʘʶʱʠʡ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ Wnt-ʩʠʛʥʘʣʴʥʦʤ ʧʫʪʠ, 

ʛʜʝ ʩʚʷʟʳʚʘʝʪ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪ ʜʝʛʨʘʜʘʮʠʶ ɓ-ʢʘʪʝʥʠʥʘ ʚʥʫʪʨʠ ʮʠʪʦʧʣʘʟʤʳ 

ʢʣʝʪʢʠ. ʆʥ ʦʪʚʝʯʘʝʪ ʟʘ ʩʠʥʪʝʟ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʙʝʣʢʘ, ʢʦʪʦʨʳʡ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 

ʢʘʢ ʦʧʫʭʦʣʝʚʳʡ ʩʫʧʨʝʩʩʦʨ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʦʨʤʘʣʴʥʫʶ ʧʨʦʣʠʬʝʨʘʮʠʶ ʚ ʢʣʝʪʢʘʭ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ʅʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ ʛʝʥʘ 

APʉ ʧʨʠʚʦʜʷʪ ʢ ʩʠʥʪʝʟʫ çʫʢʦʨʦʯʝʥʥʦʛʦè ʙʝʣʢʘ, ʢʦʪʦʨʳʡ ʪʝʨʷʝʪ ʬʫʥʢʮʠʶ 

ʧʦʜʘʚʣʝʥʠʷ ʥʘʨʘʩʪʘʶʱʝʡ ʜʠʩʧʣʘʟʠʠ ʵʧʠʪʝʣʠʷ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ 

ʘʜʝʥʦʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ʅʘʣʠʯʠʷ ʛʝʨʤʠʥʘʣʴʥʦʛʦ (ʚʨʦʞʜʝʥʥʦʛʦ) ʇɺ ʥʘ ʦʜʥʦʤ 

ʘʣʣʝʣʝ ʛʝʥʘ ɸʈʉ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʪʦʣʴʢʦ 

ʢʦʛʜʘ, ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʦʡ çʜʚʫʭʫʜʘʨʥʦʡè ʢʦʥʮʝʧʮʠʠ ʢʘʥʮʝʨʦʛʝʥʝʟʘ 

Knudsʦn A.G. [153], ʚ ʙʳʩʪʨʦʧʨʦʣʠʬʝʨʠʨʫʶʱʠʭ ʢʣʝʪʢʘʭ ʵʧʠʪʝʣʠʷ ʪʦʣʩʪʦʡ 
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ʢʠʰʢʠ ʧʨʦʠʩʭʦʜʷʪ ʩʦʤʘʪʠʯʝʩʢʠʝ ʤʫʪʘʮʠʠ ʚ ʘʣʣʝʣʝ ɸʈʉ çʜʠʢʦʛʦè ʪʠʧʘ, ʪʦ 

ʥʘʩʪʫʧʘʝʪ ʝʛʦ ʠʥʘʢʪʠʚʘʮʠʷ ʢʘʢ ʛʝʥʘ-ʩʫʧʨʝʩʩʦʨʘ ʦʧʫʭʦʣʠ, ʟʘʧʫʩʢʘʷ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʝʭʘʥʠʟʤ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʘʜʝʥʦʤ. ʇʨʠ ʵʪʦʤ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʩʦʤʘʪʠʯʝʩʢʠʝ ʧʝʨʝʩʪʨʦʡʢʠ çʜʠʢʦʛʦè ʘʣʣʝʣʷ ɸʈʉ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ ʛʝʨʤʠʥʘʣʴʥʦʛʦ ʇɺ [57]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʤʝʞ- ʠ ʚʥʫʪʨʠʩʝʤʝʡʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠ ʉɸʊʂ, ʚ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʥʘʢʦʧʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʦ ʢʦʨʨʝʣʷʮʠʷʭ ʤʝʞʜʫ ʣʦʢʘʣʠʟʘʮʠʝʡ 

ʛʝʨʤʠʥʘʣʴʥʦʛʦ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ ɸʈʉ ʠ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ (ʪʘʙʣʠʮʘ 3).  

ʊʘʙʣʠʮʘ 3. ʆʙʦʙʱʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʉɸʊʂ ʠ ʣʦʢʘʣʠʟʘʮʠʝʡ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ ɸʈʉ. 

ʌʝʥʦʪʠʧ ʃʦʢʘʣʠʟʘʮʠʷ ʇɺ, ʢʦʜʦʥʳ 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʬʦʨʤʘ ʉɸʊʂ 169-1580 [297] 

ʆʩʣʘʙʣʝʥʥʘʷ ʬʦʨʤʘ ʉɸʊʂ ¶ 1-168 

¶ 1581-2850 [297]  

ʆʧʫʭʦʣʠ ʎʅʉ 697-1224 [61] 

ɺɻʇʕʉ 148-2043 [86] 

311-1444 [248] 

ɼʝʩʤʦʠʜʳ 5'-ʢʨʘʡ (ʢʦʜʦʥ 400) 

401-1400 

3'-ʢʨʘʡ (ʢʦʜʦʥ 1400) [96] 

ʕʧʠʜʝʨʤʘʣʴʥʳʝ ʢʠʩʪʳ 457-1493 [104] 

ʇʦʣʠʧʳ 

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ 

976-1067 [74] 

ʆʩʪʝʦʤʳ 767-1578 [104] 

ʈʘʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 1-938; 1061 [95] 
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ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʯʝʪʢʦʡ ʢʘʨʪʠʥʳ ʛʝʥʦʪʠʧ-

ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʫ ʙʦʣʴʥʳʭ ʩ ʉɸʊʂ ï ʚ ʨʘʟʥʳʭ ʨʘʙʦʪʘʭ ʘʚʪʦʨʳ 

ʧʨʠʚʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʜʘʥʥʳʝ ʦ ʛʨʘʥʠʮʘʭ ʪʝʭ ʦʙʣʘʩʪʝʡ ʛʝʥʘ, ʇɺ ʚ ʢʦʪʦʨʳʭ ʚʝʜʫʪ 

ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʦʷʚʣʝʥʠʷʤ ʟʘʙʦʣʝʚʘʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʦʙʱʘʶʪ ʦ ʰʠʨʦʢʦʡ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫ ʣʶʜʝʡ ʩ 

ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʇɺ ʚ ʛʝʥʝ ɸʈʉ [42,226]. ʊʘʢ, ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʳ ʉɸʊʂ ʫ 78% ʙʳʣ 

ʧʘʪʦʛʝʥʥʳʡ ʚʘʨʠʘʥʪ ʚ ʦʜʥʦʤ ʠʟ ʪʨʝʭ ʨʝʛʠʦʥʦʚ: 5'-ʢʦʥʮʝ ʛʝʥʘ APC (ʢʦʜʦʥ 1ï233), 

ʫʯʘʩʪʢʝ ʵʢʟʦʥʘ 9 (ʢʦʜʦʥ r311ï412) ʠʣʠ 3'-ʢʦʥʮʝ (ʧʦʩʣʝ 1595). ʇʨʠ ʵʪʦʤ ʩʨʝʜʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʪʦʛʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʚ ʦʜʥʦʡ ʠʟ ʪʨʝʭ ʫʢʘʟʘʥʥʳʭ ʦʙʣʘʩʪʝʡ ʪʦʣʴʢʦ 

65% ʠʤʝʣʠ Ò100 ʘʜʝʥʦʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ (ʬʝʥʦʪʠʧ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʳ ʉɸʊʂ), 

ʘ ʦʩʪʘʣʴʥʳʝ 35% - ʬʝʥʦʪʠʧʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ʉɸʊʂ [59].  

ɻʝʥ MUTYH ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 1 ʭʨʦʤʦʩʦʤʝ ʚ ʫʯʘʩʪʢʝ 1ʨ34.1 ʠ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ 16 ʢʦʜʠʨʫʶʱʠʭ ʵʢʟʦʥʦʚ. ɼʘʥʥʳʡ ʛʝʥ ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ 

ʵʢʩʮʠʟʠʦʥʥʦʡ ʨʝʧʘʨʘʮʠʠ ɼʅʂ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ 

ʛʫʘʥʠʥʘ. ʉʥʠʞʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʙʝʣʢʘ MUTYH, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʛʝʨʤʠʥʘʣʴʥʳʤʠ 

ʙʠʘʣʣʝʣʴʥʳʤʠ ʇɺ ʜʘʥʥʦʛʦ ʛʝʥʘ, ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʟʘʤʝʥ G:ʉ ʥʘ ʊ:ɸ, ʧʨʠ ʵʪʦʤ ʚ ʛʝʥʝ ɸʈʉ ʢʣʝʪʦʢ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ ʚʦʟʥʠʢʘʶʪ 

ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʩʦʤʘʪʠʯʝʩʢʠʝ ʤʫʪʘʮʠʠ, ʟʘʧʫʩʢʘʶʱʠʝ ʤʝʭʘʥʠʟʤ ʧʦʷʚʣʝʥʠʷ, 

ʨʦʩʪʘ ʠ ʤʘʣʠʛʥʠʟʘʮʠʠ ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ [58]. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʦʧʠʩʘʥʦ ʙʦʣʝʝ 200 ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʇɺ ʚ ʛʝʥʝ MUTYH, ʧʨʠ ʵʪʦʤ ʫ ʨʘʟʥʳʭ 

ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ ʠʤʝʶʪʩʷ ʩʚʦʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚʘʨʠʘʥʪʳ [170]. 

ʊʘʢ, ʩʨʝʜʠ ʝʚʨʦʧʝʡʮʝʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʧʘʪʦʛʝʥʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ 

ʚ ʛʝʥʝ ʷʚʣʷʶʪʩʷ p.Y165C ʠ p.G382D, ʢʦʪʦʨʳʝ ʚʳʷʚʣʷʶʪ ʚ 80% ʩʣʫʯʘʝʚ 

ʟʘʙʦʣʝʚʘʥʠʷ [39,126,202,236,251]. ʇʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʇɺ p.A373V 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʪʤʝʯʝʥ ʚ ʷʧʦʥʩʢʦʡ ʠ ʢʦʨʝʡʩʢʦʡ ʧʦʧʫʣʷʮʠʷʭ, c.1227_1228dup ï 

ʚ ʠʩʧʘʥʩʢʦʡ, ʧʦʨʪʫʛʘʣʴʩʢʦʡ ʠ ʪʫʥʠʩʩʢʦʡ ʧʦʧʫʣʷʮʠʷʭ, c.1437_1439del ï ʩʨʝʜʠ 

ʠʪʘʣʴʷʥʮʝʚ, p.Glu466X ï ʚ ʠʥʜʠʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ, p.Tyr90X ï ʩʨʝʜʠ 

ʧʘʢʠʩʪʘʥʮʝʚ, p.Val479Phe ï ʩʨʝʜʠ ʬʨʘʥʮʫʟʦʚ ʠ p.Pro405Leu ï ʩʨʝʜʠ 

ʛʦʣʣʘʥʜʩʢʠʭ ʧʘʮʠʝʥʪʦʚ [106,149,159,199,287,295]. ʇʦ ʜʘʥʥʳʤ Takao ʄ. ʩ ʩʦʘʚʪ. 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʨʝʜʠ ʝʚʨʦʧʝʡʮʝʚ ʧʘʪʦʛʝʥʥʳʝ ʚʘʨʠʘʥʪʳ p.Y165C ʠ p.G382D 

ʥʝ ʚʩʪʨʝʪʠʣʠʩʴ ʥʠ ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ʠʟ ʗʧʦʥʠʠ, ʦʜʥʘʢʦ ʚ ʧʦʧʫʣʷʮʠʠ ʙʳʣʠ 

ʦʧʠʩʘʥʳ ʥʦʚʳʝ ʚʘʨʠʘʥʪʳ p.Q260* ʠ p.R19* [252]. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʊʦʙʦʝʚʦʡ ʄ.ʍ. ʩ ʩʦʘʚʪ. ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʥʦʚʥʳʤʠ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʄɸʇ ʚ ʨʦʩʩʠʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʩʪʘʣʠ ʙʦʣʝʝ 

ʥʠʟʢʘʷ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʚʨʦʧʝʡʩʢʦʡ) ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʇɺ p.G382D ʠ 

p.Y165C (28% ʠ 17%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʪʘʢʞʝ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʤʠʩʩʝʥʩ-ʤʫʪʘʮʠʡ p.G169D ʠ p.R231H (15% ʠ 13%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [33]. 

ʇʦ ʜʘʥʥʳʤ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨ rʫʙʝʜʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʩʪʝʧʝʥʠ 

ʚʣʠʷʥʠʷ ʚʠʜʘ ʇɺ ʥʘ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʄɸʇ ʦʪʩʫʪʩʪʚʫʶʪ. ʊʘʢ, Nielson M. 

ʠ ʩʦʘʚʪ. ʩʦʦʙʱʠʣʠ ʦ ʙʦʣʝʝ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʚʳʷʚʣʝʥʠʷ ʠ ʙʦʣʴʰʝʡ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʙʠʘʣʣʝʣʴʥʳʤʠ ʇɺ p.Y165C ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʩʠʪʝʣʷʤʠ ʢʦʤʧʘʫʥʜ-ʛʝʪʝʨʦʟʠʛʦʪʥʦʛʦ ʚʘʨʠʘʥʪʘ p.G382D/p.Y165C 

ʠʣʠ ʙʠʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ p.G382D (ʪʘʢ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʫʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ 

ʄɸʇ ʩʦʩʪʘʚʠʣ 46 ʣʝʪ vs. 52ï58 ʣʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p = 0,001) [201]. ɺ 

ʧʨʦʚʝʜʝʥʥʦʤ Win A.K. ʩ ʩʦʘʚʪ. ʤʝʪʘ-ʘʥʘʣʠʟʝ ʙʳʣʘ ʦʮʝʥʝʥʘ ʩʚʷʟʴ ʥʦʩʠʪʝʣʴʩʪʚʘ 

ʤʦʥʦʘʣʣʝʣʴʥʳʭ ʇɺ ʩ ʨʠʩʢʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ. ʇʨʠ ʵʪʦʤ 

ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʤʦʥʦʘʣʣʝʣʴʥʳʭ ʇɺ ʫ ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠ 

ʥʘʣʠʯʠʝʤ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʦʢʘʟʘʣʘʩʴ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 

ʢʦʥʪʨʦʣʷ (3,3 vs 1,4%, ʨ=0,02). ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʘʚʪʦʨʳ ʟʘʢʣʶʯʠʣʠ, ʯʪʦ 

ʥʘʣʠʯʠʝ ʤʦʥʦʘʣʣʝʣʴʥʦʛʦ ʇɺ ʚ ʛʝʥʝ MUTYH ʣʠʰʴ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

(ʦʢʦʣʦ 15%) ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ [291]. 

ɻʝʥ NTHL1 ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 16 ʭʨʦʤʦʩʦʤʝ ʚ ʫʯʘʩʪʢʝ 16ʨ13.3. ɼʘʥʥʳʡ ʛʝʥ 

ʢʦʜʠʨʫʝʪ ʵʥʜʦʥʫʢʣʝʘʟʫ-III -ʧʦʜʦʙʥʳʡ ʙʝʣʦʢ-1 (NTHL1) ï ʙʝʣʦʢ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ɼʅʂ-ʛʣʠʢʦʟʠʣʘʟʫ ʙʘʟʦʚʦʛʦ ʧʫʪʠ ʵʢʩʮʠʟʠʦʥʥʦʡ ʨʝʧʘʨʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʫʜʘʣʷʝʪ ʵʥʜʦʛʝʥʥʦ ʧʦʚʨʝʞʜʝʥʥʳʝ ʥʫʢʣʝʦʪʠʜʳ ʚ ɼʅʂ. ɺʧʦʩʣʝʜʩʪʚʠʠ 

ʧʨʦʮʝʩʩ ʨʝʧʘʨʘʮʠʠ ʟʘʚʝʨʰʘʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʧʨʘʚʠʣʴʥʦʛʦ ʥʫʢʣʝʦʪʠʜʘ ʠʣʠ 

ʫʜʣʠʥʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʥʫʢʣʝʦʪʠʜʦʚ ʩ ʧʦʤʦʱʴʶ ɼʅʂ-ʧʦʣʠʤʝʨʘʟʳ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʦʩʪʘʚʰʝʛʦʩʷ ʜʝʬʝʢʪʘ ɼʅʂ-ʣʠʛʘʟʦʡ. ɺʦʟʥʠʢʘʶʱʠʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ ʛʝʥʘ NTHL1 ʤʫʪʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʥʘʠʙʦʣʝʝ 



42 

 

ʟʘʤʝʪʝʥ ʚ ʪʢʘʥʷʭ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ/ʠʣʠ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʢʨʘʡʥʝ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʠʩʘʥʠʡ 

ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʙʦʣʴʥʳʭ ʩ NTHL1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʧʦʣʠʧʦʟʦʤ ʠ 

ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʦʧʠʩʘʥʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ NTHL1, ʥʠʢʘʢʦʡ 

ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʛʝʥʝʪʠʢʦ-ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʷ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ 

[102].  

ʕʪʠʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʈʈɸʈ-ʧʦʣʠʧʦʟʘ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ 

ʨʘʙʦʪʳ ʛʝʥʦʚ POLE ʠ POLD1, ʢʦʜʠʨʫʶʱʠʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʩʫʙʲʝʜʠʥʠʮʳ ɼʅʂ-

ʧʦʣʠʤʝʨʘʟ ʵʧʩʠʣʦʥ ʠ ʜʝʣʴʪʘ. ɻʝʥ POLE ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 12 ʭʨʦʤʦʩʦʤʝ ʚ 

ʫʯʘʩʪʢʝ 12q24.33, ʩʦʜʝʨʞʠʪ 52 ʵʢʟʦʥʘ ʠ ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ, ʩʦʜʝʨʞʘʱʠʡ 2,285 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ. ɻʝʥ POLD1 ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 19 ʭʨʦʤʦʩʦʤʝ ʚ 

ʫʯʘʩʪʢʝ 19q13.33 ʠ ʩʦʜʝʨʞʠʪ 27 ɻ ʢʟʦʥʦʚ [https://omim.org/entry/615083]. POLE ʠ 

POLD1 ʫʯʘʩʪʚʫʶʪ ʚ ʩʠʥʪʝʟʝ ʢʘʞʜʦʡ ʠʟ ʜʚʫʭ ʥʦʚʳʭ ʮʝʧʝʡ ɼʅʂ ʚʦ ʚʨʝʤʷ 

ʨʝʧʣʠʢʘʮʠʠ ɼʅʂ. ʆʙʘ ʙʝʣʢʘ ʦʙʣʘʜʘʶʪ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʵʢʟʦʥʫʢʣʝʘʟʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʠʩʧʨʘʚʣʷʝʪ ʦʰʠʙʢʠ ʨʝʧʣʠʢʘʮʠʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ 

ʤʦʣʝʢʫʣʳ ɼʅʂ [177]. ʉʦʛʣʘʩʥʦ ʙʘʟʝ ʜʘʥʥʳʭ HGMD ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʦʧʠʩʘʥʦ ʚʩʝʛʦ ʣʠʰʴ 53 ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ POLE ʠ 26 - ʚ ʛʝʥʝ POLD1 

[248]. PPAP-ʧʦʣʠʧʦʟ ʷʚʣʷʝʪʩʷ ʟʘʙʦʣʝʚʘʥʠʝʤ ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ 

ʥʘʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ɻ ʪʦʤ ʧʘʪʦʛʝʥʥʳʡ ʚʘʨʠʘʥʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʝʨʝʜʘʝʪʩʷ 

ʦʪ ʙʦʣʴʥʦʛʦ ʨʦʜʠʪʝʣʷ, ʥʝʞʝʣʠ ʚʦʟʥʠʢʘʝʪ de novo [209]. ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʇɺ 

ʜʘʞʝ ʦʜʥʦʛʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʛʝʥʦʚ ʚʝʜʝʪ ʢ ʢʣʠʥʠʯʝʩʢʦʤʫ ʧʨʦʷʚʣʝʥʠʶ PPAP-

ʧʦʣʠʧʦʟʘ, ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʢʦʨʨʝʣʷʮʠʠ ʩ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ [241]. ʊʘʢ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʩ PPAP-ʧʦʣʠʧʦʟʦʤ (105 ʙʦʣʴʥʳʭ ʩ 

ʥʘʣʠʯʠʝʤ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ POLE ʠ 27 ï ʚ ʛʝʥʝ POLD1), Palles ʉ. ʩ 

ʩʦʘʚʪ. ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʢ 70 ʛʦʜʘʤ 

ʧʨʝʦʙʣʘʜʘʝʪ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʪʦʛʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʚ ʛʝʥʝ POLE (90% vs. 50%, 

ʨ=0,027), ʘ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʵʥʜʦʤʝʪʨʠʷ ï ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʪʦʛʝʥʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʚ ʛʝʥʝ POLD1 (75% vs. 25%, ʨ=0,018). ɺ ʯʘʩʪʦʪʝ ʨʘʟʚʠʪʠʷ 
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ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʜʨʫʛʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʠʣʠ ʚʦʟʨʘʩʪʝ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʪʦʨʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ ʥʝ ʦʙʥʘʨʫʞʠʣʠ [210]. 

ʕʪʠʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʩʤʝʰʘʥʥʦʛʦ 

ʧʦʣʠʧʦʟʘ (ʅʉʇ) ʨʘʟʥʳʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ ʛʝʥʦʚ GREM1 ʠʣʠ 

BMPR1A [192]. ɻʝʥ GREM1 ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʭʨʦʤʦʩʦʤʝ 15 ʚ ʫʯʘʩʪʢʝ 15q13.3, 

ʩʦʜʝʨʞʠʪ ʚʩʝʛʦ 3 ʵʢʟʦʥʘ. ʕʪʦʪ ʛʝʥ ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ ʠʟ ʩʝʤʝʡʩʪʚʘ ʘʥʪʘʛʦʥʠʩʪʦʚ 

BMP (bone morphogenic protein). ʂʘʢ ʘʥʪʘʛʦʥʠʩʪ BMP, ʵʪʦʪ ʛʝʥ ʤʦʞʝʪ ʠʛʨʘʪʴ 

ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʦʨʛʘʥʦʛʝʥʝʟʘ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʪʢʘʥʝʡ 

[https://omim.org/entry/615083]. ɻʝʥ BMPR1A ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʭʨʦʤʦʩʦʤʝ 10 ʚ 

ʫʯʘʩʪʢʝ 10q23.3 ʠ ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ ï ʨʝʮʝʧʪʦʨ BMP (bone morphogenic protein 

receptor 1A), ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʛʥʘʣʴʥʦʤ ʢʘʩʢʘʜʝ ʩʝʤʝʡʩʪʚʘ TGFɓ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʘʚʣʝʥʠʠ ʨʦʩʪʘ ʢʣʝʪʦʢ ʠ ʘʧʦʧʪʦʟʝ [129]. ʉʦʛʣʘʩʥʦ 

ʠʥʬʦʨʤʘʮʠʠ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʦ ʤʫʪʘʮʠʷʭ ʚ ʛʝʥʦʤʝ 

ʯʝʣʦʚʝʢʘ HGMD Professioanal 2021.1 ʚ ʤʠʨʝ ʦʧʠʩʘʥʦ ʚʩʝʛʦ ʣʠʰʴ 160 

ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ BMPR1A [248]. ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʙʦʣʴʰʠʥʩʪʚʦ ʇɺ ʚ ʛʝʥʝ BMPR1A ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʚʠʪʠʶ 

ʶʚʝʥʠʣʴʥʦʛʦ ʧʦʣʠʧʦʟʘ, ʦʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʶʪ 

ʬʝʥʦʪʠʧʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʩʤʝʰʘʥʥʦʛʦ ʧʦʣʠʧʦʟʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʝ ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ [91,206]. ʋʯʠʪʳʚʘʷ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʚʳʙʦʨʢʫ ʠ 

ʢʨʘʡʥʝ ʨʝʜʢʫʶ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʅʉʇ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʦ ʢʣʠʥʠʢʦ-

ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʦʙʥʘʨʫʞʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. 

1.5. ʈʘʟʚʠʪʠʝ ʧʦʜʭʦʜʦʚ ʢ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ɸʇʉ 

ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʧʦʥʠʤʘʥʠʷ ʵʪʠʦʣʦʛʠʠ, ʧʘʪʦʛʝʥʝʟʘ ʠ ʢʦʥʮʝʧʮʠʠ ʣʝʯʝʥʠʷ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʧʦʣʠʧʦʟʥʳʭ ʩʠʥʜʨʦʤʦʚ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ ʩʪʘ ʣʝʪ. ʀ ʝʩʣʠ ʥʘ 

ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʩʪʘʥʦʚʣʝʥʠʷ ʟʥʘʥʠʡ ʦ ʧʦʣʠʧʦʟʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʧʠʨʘʣʠʩʴ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʢʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʥʘʙʣʶʜʝʥʠʷ, ʪʦ ʩ ʨʘʟʚʠʪʠʝʤ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʷʚʣʝʥʠʝʤ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ɸʇʉ ʩʪʘʣʘ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʡ. ʕʥʜʦʩʢʦʧʠʷ ʩʪʘʣʘ ʠʜʝʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ 

ʦʮʝʥʢʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʪʦʣʩʪʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʘ ʪʘʢʞʝ ʜʠʩʪʘʣʴʥʳʭ 
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ʦʪʜʝʣʦʚ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ [293]; ʙʦʣʝʝ ʪʦʛʦ, ʚʥʝʜʨʝʥʠʝ ʚʠʜʝʦʵʥʜʦʩʢʦʧʦʚ 

ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʢʦʣʦʥʦʩʢʦʧʠʷ ʩʪʘʣʘ ʩʯʠʪʘʪʴʩʷ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʚ 

ʩʢʨʠʥʠʥʛʝ ʚʥʫʪʨʠʧʨʦʩʚʝʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ. ʉʦ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʦʧʪʦʚʦʣʦʢʦʥʥʭr 

ʤʦʜʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʧʨʠʚʝʣ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʣʫʯʰʝʥʠʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʉʪʘʥʜʘʨʪʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʵʥʜʦʩʢʦʧʳ ʦʙʝʩʧʝʯʠʚʘʣʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠ ʭʦʨʦʰʝʡ 

ʩʚʝʪʦʚʦʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʩ ʫʛʣʘʤʠ ʦʙʟʦʨʘ 130ï140Á. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʵʥʜʦʩʢʦʧʳ 

ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (HD) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʪʠʯʝʩʢʦʛʦ ʠʣʠ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʜʦ 80 ʨʘʟ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʨʘʥʥʠʝ 

ʘʜʝʥʦʤʘʪʦʟʥʳʝ ʧʦʨʘʞʝʥʠʷ, ʦʯʘʛʠ ʘʙʝʨʨʘʥʪʥʳʭ ʢʨʠʧʪ, ʥʝ ʚʠʜʠʤʳʝ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʧʧʘʨʘʪʫʨʳ ʧʨʝʜʳʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ [135]. ʆʧʪʠʯʝʩʢʘʷ 

ʭʨʦʤʦʵʥʜʦʩʢʦʧʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʢʦʥʪʨʘʩʪʥʳʭ ʢʨʘʩʠʪʝʣʝʡ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʧʝʨʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʘʥʥʠʭ ʧʦʨʘʞʝʥʠʡ, ʧʨʠʮʝʣʴʥʦʡ ʙʠʦʧʩʠʠ, ʘ ʪʘʢʞʝ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠʥʚʘʟʠʠ. ɼʣʷ ʵʣʝʢʪʨʦʥʥʦʡ 

ʭʨʦʤʦʵʥʜʦʩʢʦʧʠʠ ʜʦʩʪʫʧʥʳ ʫʟʢʦʧʦʣʦʩʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ (NBI), ʢʦʪʦʨʘʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʠʦʦʧʪʠʯʝʩʢʠʝ ʬʠʣʴʪʨʳ RGB (ʢʨʘʩʥʳʡ, ʟʝʣʝʥʳʡ, ʩʠʥʠʡ), 

ʚʠʟʫʘʣʠʟʘʮʠʶ ʷʤʦʢ ʠ ʧʦʚʝʨʭʥʦʩʪʥʫ  ʁʚʘʩʢʫʣʷʨʠʟʘʮʠ ʁ[122]. ʂʨʦʤʝ ʪʦʛʦ, NBI 

ʤʦʞʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʩʦʩʫʜʠʩʪʳʡ ʨʠʩʫʥʦʢ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʯʝʪʢʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ ʩʝʪʠ ʚʦʢʨʫʛ ʷʤʦʢ) ʧʦ ʪʨʝʭʙʘʣʣʴʥʦʡ 

ʰʢʘʣʝ. ʇʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʢʘʢ ʩ ʧʦʤʦʱʴʶ 

NBI, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʦʡ ʭʨʦʤʦʵʥʜʦʩʢʦʧʠʠ, ʩʦʧʦʩʪʘʚʠʤʳ ʧʨʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʜʠʩʧʣʘʩʪʠʯʝʩʢʠʭ ʠ ʥʝʦʧʣʘʩʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

(ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 96,8%, ʩʧʝʮʠʬʠʯʥʦʩʪʴ 81,1%) [256]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠ ʚʝʨʭʥʠʭ ʦʪʜʝʣʦʚ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʧʨʠ ɸʇʉ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʣʠʧʦʚ, ʠʭ ʨʘʟʤʝʨʳ ʠ ʣʦʢʘʣʠʟʘʮʠʶ, ʥʦ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʧʦ 

ʭʘʨʘʢʪʝʨʥʦʡ ʢʘʨʪʠʥʝ ʪʦʪ ʠʣʠ ʠʥʦʡ ʚʠʜ ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ.   
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ʋʯʠʪʳʚʘʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʫʶ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʚ ʦʙʱʝʡ 

ʧʦʧʫʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ) ʭʘʨʘʢʪʝʨ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʜʦʙʥʦʡ ʧʘʪʦʣʦʛʠʠ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ ʩʪʘʣ ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʡ. ʉ 

ʧʦʤʦʱʴʶ ʧʦʩʪʨʦʝʥʠʷ ʨʦʜʦʩʣʦʚʥʦʛʦ ʜʝʨʝʚʘ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʦʧʨʝʜʝʣʷʪʴ 

ʥʘʩʣʝʜʩʪʚʝʥʥʫʶ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, ʪʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʢʨʫʛ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ï ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʦʩʠʪʝʣʝʡ ʙʦʣʝʟʥʠ [10,71]. ɼʘʥʥʳʝ ʦ ʪʘʢʠʭ ʩʝʤʴʷʭ 

ʘʢʢʫʤʫʣʠʨʦʚʘʣʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʛʠʩʪʨʘʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʢʠʰʝʯʥʠʢʘ. ʇʝʨʚʳʤ ʠʟ ʥʠʭ ʩʪʘʣ ʇʦʣʠʧʦʟʥʳʡ ʈʝʛʠʩʪʨ ʛʦʩʧʠʪʘʣʷ 

ʉʚʷʪʦʛʦ ʄʘʨʢʘ ʚ ʃʦʥʜʦʥʝ, ʦʩʥʦʚʘʥʥʳʡ ʚ 1925ʛ. [87]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʩʪʦʨʠʝʡ ʩʝʤʝʡ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʧʦʣʠʧʦʟʦʤ ʙʳʣʠ ʧʦʜʤʝʯʝʥʳ 

ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʜʣʷ ʩʪʦʣʴ ʨʝʜʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʢ ʢʠʰʝʯʥʳʭ, ʪʘʢ ʠ ʚʥʝʢʠʰʝʯʥʳʭ ʧʨʦʷʚʣʝʥʠʡ [85]. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʰʣʦ ʥʘʢʦʧʣʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ 

ʣʝʯʝʥʠʠ ʧʦʣʠʧʦʟʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ ʧʝʨʚʦʛʦ ʛʦʩʧʠʪʘʣʴʥʦʛʦ 

ʨʝʛʠʩʪʨʘ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʢʣʠʥʠʢʘʭ, ʘ ʧʦʟʞʝ ʠ ʩʪʨʘʥʘʭ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ 

ʩʭʦʞʠʝ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʧʦʣʥʝʥʠʶ ʧʨʦʛʨʘʤʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʙʦʣʴʥʳʭ ʩ ʨʝʜʢʦʡ ʧʘʪʦʣʦʛʠʝʡ ʚ ʢʨʫʧʥʳʭ ʮʝʥʪʨʘʭ. ʕʪʠ 

ʨʝʛʠʩʪʨʳ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʚʠʚʘʣʠʩʴ ʦʪ ʙʘʥʘʣʴʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʝʜʠʥʠʯʥʳʭ 

ʩʣʫʯʘʝʚ ʨʝʜʢʦʡ ʧʘʪʦʣʦʛʠʠ ʜʦ ʩʣʦʞʥʳʭ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʙʦʣʴʥʳʭ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠ ʣʝʯʝʙʥʦʡ 

ʧʨʦʛʨʘʤʤ, ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʞʠʟʥʝʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʠʩʢʘ ʩʨʝʜʠ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʥʦʩʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʜʦʢʣʠʥʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʭ ʨʘʟʚʠʪʠʷ. ʄʥʦʛʠʝ ʠʟ ʪʘʢʠʭ ʨʝʛʠʩʪʨʦʚ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʩʪʘʣʠ 

ʧʦʧʫʣʷʮʠʦʥʥʳʤʠ, ʪ.ʝ. ʦʭʚʘʪʳʚʘʶʱʠʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʥʘʩʝʣʝʥʠʝ ʩʪʨʘʥʳ 

[83,144,193,278]. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʰʚʝʜʩʢʠʡ ʧʦʣʠʧʦʟʥʳʡ ʨʝʛʠʩʪʨ, 

ʦʩʥʦʚʘʥʥʳʡ ʚ 1957ʛ. [144], ʘ ʪʘʢʞʝ ʬʠʥʩʢʠʡ (ʦʩʥʦʚʘʥ ʚ 1961ʛ.) [193], ʜʘʪʩʢʠʡ 

(ʦʩʥʦʚʘʥ ʚ 1975ʛ.) [83], ʥʠʜʝʨʣʘʥʜʩʢʠʡ (ʦʩʥʦʚʘʥ ʚ 1984ʛ.) [278] ʨʝʛʠʩʪʨʳ.  
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ʅʘʢʦʧʣʝʥʠʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʰʠʨʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ ʬʦʥʝ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʝ ʚ 1970-2000-ʭ ʛʦʜʘʭ ʜʘʣʦ 

ʧʨʝʢʨʘʩʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ, ʢʘʨʪʠʨʦʚʘʥʠʷ ʤʥʦʛʠʭ ʛʝʥʦʚ, ʥʘʣʠʯʠʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʙʦʪʝ ʢʦʪʦʨʳʭ ʚʝʜʝʪ ʢ ʨʘʟʥʳʤ ʧʦ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʝ ʠ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʩʠʥʜʨʦʤʘʤ [20,21,23,42,50]. ʇʦʷʚʣʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʦʤʝ ʯʝʣʦʚʝʢʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʣʦ ʟʥʘʥʠʝ ʦʙ ʦʩʥʦʚʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʠʯʠʥʘʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʧʦʣʠʧʦʟʥʳʭ ʩʠʥʜʨʦʤʦʚ. ʇʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ ʤʝʪʦʜʦʚ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

(ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʦ ʉʵʥʛʝʨʫ), ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʠ ʚʥʝʜʨʝʥʦ ʚ ʰʠʨʦʢʫʶ 

ʧʨʘʢʪʠʢʫ ʚ 1970-80-ʭ ʛʦʜʘʭ. ʕʪʦʪ ʤʝʪʦʜ ʩʪʘʣ ʨʝʚʦʣʶʮʠʝʡ ʚ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʧʦʟʚʦʣʠʣ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʛʝʥʝʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʨʷʜ 

ʢʣʠʥʠʯʝʩʢʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ [21,23]. ʉ ʪʦʛʦ ʚʨʝʤʝʥʠ ʧʦʵʪʘʧʥʦʝ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʦ ʉʵʥʛʝʨʫ ʦʪʜʝʣʴʥʳʭ ʛʝʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʪʦʪ ʠʣʠ ʠʥʦʡ 

ʚʠʜ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʧʦʣʠʧʦʟʘ, ʩʪʘʣʦ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 

ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʫʶ ʪʦʯʥʦʩʪʴ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʯʠʥʳ 

ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ [29]. ʆʜʥʘʢʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʦ ʉʵʥʛʝʨʫ ʪʨʝʙʫʝʪ ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ, ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ (NGS ï next generation sequence), ʧʦʟʚʦʣʠʚʰʠʭ 

ʧʨʦʚʦʜʠʪʴ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʛʝʥʦʚ (ʚʧʣʦʪʴ ʜʦ ʵʢʟʦʤʘ ʠ ʧʦʣʥʦʛʦ 

ʛʝʥʦʤʘ) ʦʜʥʦʚʨʝʤʝʥʥʦ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʨʘʥʝʝ ʥʝ ʦʧʨʝʜʝʣʷʝʤʳʝ ʛʝʥʳ, 

ʥʘʣʠʯʠʝ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʢʦʪʦʨʳʭ ʚʝʜʝʪ ʢ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ 

ʧʦʣʠʧʦʟʘ [21,44]. ʇʦʥʠʤʘʥʠʝ ʥʶʘʥʩʦʚ ʵʪʠʭ ʩʠʥʜʨʦʤʦʚ ʚʘʞʥʦ, ʯʪʦʙʳ ʧʦʤʦʯʴ 

ʩʫʟʠʪʴ ʢʨʫʛ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʫ ʧʦʨʘʞʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʠ 

ʧʦʜʦʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʡ ʤʝʪʦʜ ʣʝʯʝʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʦʣʥʦʵʢʟʦʤʥʦʛʦ 

ʠʣʠ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ 

ʚʘʨʠʘʥʪʦʚ, ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʝ ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ 

ʚʘʨʠʘʥʪʦʚ ʠ ʦʪʥʶʜʴ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʠʭ ʢʘʢ ʧʘʪʦʛʝʥʥʳʝ (ʚ 

ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʠʭ ʥʘʟʳʚʘʶʪ ʚʘʨʠʘʥʪʘʤʠ ʥʝʷʩʥʦʛʦ ʟʥʘʯʝʥʠʷ). ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ 

ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʠʢʠ (ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʦ ʉʵʥʛʝʨʫ ʠ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʘʥʝʣʝʡ ʛʝʥʦʚ) ʤʦʛʫʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 
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ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʝʥʝ - ʟʘʤʝʥʳ ʦʩʥʦʚʘʥʠʡ ʠʣʠ ʥʝʙʦʣʴʰʠʝ 

ʚʩʪʘʚʢʠ/ʜʝʣʝʮʠʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʫʢʦʨʦʯʝʥʠ ʁʙʝʣʢʘ APC 

[249]. ɺ 2002 ʛ. ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʣʠʛʘʟʥʦʡ ʧʨʦʙ-

ʟʘʚʠʩʠʤʦʡ ʘʤʧʣʠʬʠʢʘʮʠʠ (MLPA - multiplex ligation-dependent probe 

amplification), ʜʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʢʨʫʧʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʛʝʥʘ ʥʘ 

ʫʨʦʚʥʝ ʵʢʟʦʥʦʚ ʠ ʧʨʦʤʦʪʦʨʦʚ ï ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʦ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ çʙʦʣʴʰʠʝ ʚʩʪʘʚʢʠ ʠ ʜʝʣʝʮʠʠè [233]. ʇʦ ʜʘʥʥʳʤ Tsukanov ɸ.S. ʩ 

ʩʦʘʚʪ. ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ, ʫ ʢʦʪʦʨʳʭ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʦʙʥʘʨʫʞʠʣʦ ʇɺ ʚ 

ʛʝʥʘʭ, ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʷʚʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʢʘʞʜʦʛʦ 

ʰʝʩʪʦʛʦ (17,4%; 4/23) ʧʦʜʦʙʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʜʦʙʘʚʠʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʝʱʝ 4,8% ʢ 

ʦʙʱʝʡ ʯʘʩʪʦʪʝ ʚʳʷʚʣʝʥʠʷ ʦʙʣʘʜʘʪʝʣʝʡ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ ɸʈʉ ʚ 

ʨʦʩʩʠʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ [262]. ʇʨʠʚʦʜʠʤʳʝ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ ʮʠʬʨʳ ʥʝʩʢʦʣʴʢʦ 

ʦʪʣʠʯʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʷʭ: ʦʪ 14,8% ʠ 14,3% ʚ ɹʝʣʴʛʠʠ [187] ʠ ʂʠʪʘʝ 

[235], ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦ 5,8% ʠ 5,7%, ʚ ʀʨʘʥʝ [151], ʠ ʇʦʣʴʰʝ [216], 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʧʦʧʫʣʷʮʠʷʭ (ɻʨʝʮʠʷ ʠ 

ʉʣʦʚʘʢʠʷ) ʙʦʣʴʰʠʝ ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʛʝʥʝ ɸʈʉ ʚʦʦʙʱʝ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

[116,247]. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ ʚ ʨʘʟʚʠʪʠʠ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʦʥʠʤʘʥʠʠ ʤʝʭʘʥʠʟʤʦʚ ʧʘʪʦʛʝʥʝʟʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʧʦʣʠʧʦʟʦʚ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʪʘʥʦʚʢʘ ʜʠʘʛʥʦʟʘ ï ʧʨʦʮʝʩʩ ʚʝʩʴʤʘ ʪʚʦʨʯʝʩʢʠʡ, ʚ ʢʦʪʦʨʦʤ 

ʜʦʣʞʥʘ ʫʯʘʩʪʚʦʚʘʪʴ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʢʦʤʘʥʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ: ʚʨʘʯ-

ʵʥʜʦʩʢʦʧʠʩʪ, ʢʣʠʥʠʯʝʩʢʠʡ ʠ ʣʘʙʦʨʘʪʦʨʥʳʡ ʛʝʥʝʪʠʢʠ, ʢʦʣʦʧʨʦʢʪʦʣʦʛ. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʪʥʦʩʠʪʴ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʜʨʦʙʥʦ 

ʚʳʷʩʥʝʥʥʳʤ ʩʝʤʝʡʥʳʤ ʘʥʘʤʥʝʟʦʤ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʜʪʚʝʨʞʜʝʥʥʦʛʦ 

ʠʟʚʝʩʪʥʦʛʦ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʨʘʥʝʝ ʦʧʠʩʘʥʥʦʤ ʛʝʥʝ. ɺʳʷʚʣʝʥʠʝ ʞʝ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʚʘʨʠʘʥʪʘ ʩ ʥʝʷʩʥʳʤ ʟʥʘʯʝʥʠʝʤ ʪʨʝʙʫʝʪ ʦʪ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʜʨʦʙʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʣʠʞʘʡʰʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʙʦʣʴʥʦʛʦ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʥʦʡ ʧʨʠʯʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ [43]. 
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ɽʱʝ ʩʦ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʝʤʴʷʤʠ ʩ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʧʦʣʠʧʦʟʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʯʘʣʠ ʦʪʤʝʯʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʢʨʘʝʫʛʦʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʪʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ:  

¶ ʈʘʥʥʝʝ ʥʘʯʘʣʦ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ï ʥʘ 2-3 ʜʝʢʘʜʝ ʞʠʟʥʠ; 

¶ ɹʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ; 

¶ ʗʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ. 

ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʪʘʢʦʡ ʥʝʦʙʳʯʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʝ ʟʘʙʦʣʝʚʘʥʠʝ ʠ ʟʘʩʪʘʚʠʣʦ ʦʙʨʘʪʠʪʴ ʥʘ ʩʝʙʷ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ. 

ʋʯʠʪʳʚʘʷ ʩʠʤʧʪʦʤʘʪʠʢʫ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʤʝʣʠ ʜʝʣʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʩʝʤʝʡʥʦʛʦ ʘʜʝʥʦʤʘʪʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ɹʳʣʦ ʧʦʜʤʝʯʝʥʦ, 

ʯʪʦ ʦʨʛʘʥʦʤ-ʤʠʰʝʥʴʶ ʧʨʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʪʦʣʩʪʘʷ ʢʠʰʢʘ, ʘ ʠʤʝʥʥʦ 

ʝʝ ʵʧʠʪʝʣʠʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʦʩʪʝʧʝʥʥʦ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʯʝʪʢʦʝ ʧʦʥʠʤʘʥʠʝ 

ʪʦʛʦ, ʯʪʦ ʚʦ ʠʟʙʝʞʘʥʠʝ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ 

ʉɸʊʂ ʜʦʣʞʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʫʜʘʣʝʥʠʝ ʚʩʝʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ [84]. ʅʦ ʪʝʤ ʥʝ 

ʤʝʥʝʝ, ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚʦʧʨʦʩ ʦ ʩʨʦʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ ʦʩʪʘʚʘʣʩʷ 

ʩʧʦʨʥʳʤ. ʀ ʩʝʛʦʜʥʷ, ʧʦ-ʧʨʝʞʥʝʤʫ, ʥʝʪ ʥʠʢʘʢʠʭ ʪʦʯʥʳʭ ʢʨʠʪʝʨʠʝʚ ʩʨʦʢʦʚ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ. ɹʦʣʴʰʠʥʩʪʚʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʉɸʊʂ 

ʧʨʦʚʦʜʷʪ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʚ ʚʦʟʨʘʩʪʝ 15-25 ʣʝʪ [55,251,276]. ʇʨʠ ʵʪʦʤ 

ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʣʘʥʠʨʦʚʘʥʠʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʤʦʞʝʪ 

ʧʨʦʭʦʜʠʪʴ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ ʩʝʤʝʡʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʘʮʠʝʥʪʘ ʙʝʟ ʧʨʠʚʷʟʢʠ ʢ ʯʝʪʢʠʤ ʛʨʘʥʠʮʘʤ ʧʦ ʚʦʟʨʘʩʪʫ [99]. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʚʦʧʨʦʩ ʦʙ ʦʙʲʝʤʝ ʠ ʭʘʨʘʢʪʝʨʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʪʘʢʞʝ ʦʩʪʘʚʘʣʩʷ ʜʠʩʢʫʪʘʙʝʣʴʥʳʤ. ʏʘʩʪʦ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ 

ʨʘʟʜʝʣʷʣʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʪʘʢ ʢʘʢ ʦʜʥʦʤʦʤʝʥʪʥʦʝ ʫʜʘʣʝʥʠʝ ʚʩʝʡ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ ʩʯʠʪʘʣʦʩʴ ʦʧʘʩʥʳʤ ʜʣʷ ʙʦʣʴʥʦʛʦ ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʚʳʨʘʞʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʙʘʣʘʥʩʘ ʧʘʮʠʝʥʪʦʚ [28]. ʆʜʥʘʢʦ, 

ʧʦʟʜʥʝʝ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʦʚʝʨʛʣʠ ʵʪʫ ʪʦʯʢʫ ʟʨʝʥʠʷ [5]. 
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1.6. ʍʠʨʫʨʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʣʝʯʝʥʠʷ ʧʨʠ ɸʇʉ 

1.6.1. ɺʦʟʤʦʞʥʦʩʪʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʠʷʤʠ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʷʭ, ʘ ʠʤʝʥʥʦ ʚ ʢʦʣʠʯʝʩʪʚʝ 

ʧʦʣʠʧʦʚ ʠ ʨʠʩʢʝ ʨʘʟʚʠʪʠʷ ʂʈʈ, ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʣʝʯʝʥʠʷ ʜʣʷ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʧʦʣʠʧʦʟʥʳʭ ʩʠʥʜʨʦʤʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ 

ɸʇʉ, ʦʪʣʠʯʘʶʪʩʷ. ʇʨʠ ʵʪʦʤ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʪʝʭ 

ʩʦʩʪʦʷʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʂʈʈ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʣʠʛʘʪʥʳʤ, ʚʝʜʫʱʠʤ 

ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʧʦʣʠʧʦʚ ʚ 

ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʩ ʨʝʛʫʣʷʨʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ ʠ ʝʝ ʩʘʥʘʮʠʝʡ ʧʨʠ 

ʧʦʷʚʣʝʥʠʠ ʥʦʚʳʭ ʘʜʝʥʦʤ [275]. ʊʘʢ, ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʧʦʣʠʧʦʟʝ ʠ PPAP-ʧʦʣʠʧʦʟʝ 

ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ ʦʙ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʤ 

ʣʝʯʝʥʠʠ ʢʘʢ ʦʙ ʦʩʥʦʚʥʦʤ ʤʝʪʦʜʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʩʤʳʩʣ ʣʠʰʴ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʘ ʬʦʥʝ ʥʘʣʠʯʠʷ ʧʦʣʠʧʦʚ ʚ 

ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʫʞʝ ʠʤʝʝʪ ʤʝʩʪʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʘʷ ʦʧʫʭʦʣʴ [277,279]. ʇʨʠ ʵʪʦʤ 

ʦʙʲʝʤ ʦʧʝʨʘʮʠʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʣʦʢʘʣʠʟʘʮʠʝʡ ʦʧʫʭʦʣʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʩʘʥʘʮʠʠ ʦʩʪʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠ ʥʦʩʠʪ, ʟʘʯʘʩʪʫʶ, ʩʝʛʤʝʥʪʘʨʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʅʝʩʢʦʣʴʢʦ ʧʦ-ʜʨʫʛʦʤʫ ʜʝʣʦ ʦʙʩʪʦʠʪ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʩʝʤʝʡʥʦʛʦ 

ʘʜʝʥʦʤʘʪʦʟʘ ʠʣʠ MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʧʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. 

ʂʣʘʩʩʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ, ʧʦʚʪʦʨʷʶʱʠʤʩʷ ʚʦ ʤʥʦʛʠʭ ʢʣʠʥʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʷʭ, ʩʯʠʪʘʶʪ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʡ ʤʝʪʦʜ ʣʝʯʝʥʠʷ ï 

ʭʠʨʫʨʛʠʯʝʩʢʠʡ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ [251]. ʆʜʥʘʢʦ, ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʷʜ ʨʘʙʦʪ ʠʟ ʗʧʦʥʠʠ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤ 

ʘʥʘʣʠʟʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʠʪʝʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʙʦʣʴʥʳʤʠ ʩ ʉɸʊʂ ʙʝʟ ʚʳʧʦʣʥʝʥʠʷ ʢʘʣʝʯʘʱʝʡ ʦʧʝʨʘʮʠʠ, ʥʦ ʩ ʨʝʛʫʣʷʨʥʳʤ 

ʢʦʥʪʨʦʣʝʤ ʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʤ ʫʜʘʣʝʥʠʝʤ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʧʦʣʠʧʦʚ [138,183]. 

ʊʘʢ, ʚ ʨʘʙʦʪʝ T. Matsubara ʩ ʩʦʘʚʪ. ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʤʥʦʛʦʮʝʥʪʨʦʚʦʛʦ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʦʮʝʥʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

250 ʧʘʮʠʝʥʪʘʤʠ ʩ ʉɸʊʂ ʠʟ 35 ʢʣʠʥʠʢ ʗʧʦʥʠʠ, ʧʨʠʯʝʤ ʢʨʠʪʝʨʠʷʤʠ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʙʳʣʠ: (1) ʥʘʣʠʯʠʝ 100 ʠ ʙʦʣʝʝ ʘʜʝʥʦʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, (2) ʥʘʣʠʯʠʝ ʤʝʥʝʝ 100 ʘʜʝʥʦʤ ʧʨʠ ʫʩʣʦʚʠʠ 
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ʫʧʦʤʠʥʘʥʠʷ ʦ ʉɸʊʂ ʫ ʙʣʠʟʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ [183]. ʇʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ 

ʥʘ 2 ʛʨʫʧʧʳ: ʧʝʨʝʥʝʩʰʠʝ ʢʦʣʵʢʪʦʤʠʶ (142 ʙʦʣʴʥʳʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʢʦʣʦ 

ʧʦʣʦʚʠʥʳ (68) ï ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ) ʠ 

ʥʝʦʧʝʨʠʨʦʚʘʥʥʳʝ (108 ʙʦʣʴʥʳʭ), ʢʦʪʦʨʳʤ ʚʳʧʦʣʥʷʣʩʷ ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʠ ʨʝʛʫʣʷʨʥʳʝ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʝ ʧʦʣʠʧʵʢʪʦʤʠʠ. ɸʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʫʢʘʟʘʥʠʝ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʧʦ ʫʜʘʣʝʥʠʶ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ ʫ ʙʦʣʴʥʳʭ ʩ ʉɸʊʂ ʚ ʚʦʟʨʘʩʪʝ 20 ʣʝʪ [258], ʚ ʨʝʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʗʧʦʥʠʠ ʫ ʙʦʣʝʝ ʯʝʤ ʪʨʝʪʠ ʧʘʮʠʝʥʪʦʚ ʪʘʢʦʛʦ ʨʦʜʘ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʥʝ 

ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʠ ʧʦʩʣʝ 30-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʙʳʣʘ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ (25 ʠ 22%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʥʝʦʧʝʨʠʨʦʚʘʥʥʳʝ ʧʘʮʠʝʥʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʚʳʧʘʜʘʣʠ ʠʟ-

ʧʦʜ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ (20% vs 34%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʨʝʟʫʣʴʪʘʪʦʤ 

ʯʝʛʦ ʷʚʠʣʦʩʴ ʚʳʷʚʣʝʥʠʝ ʂʈʈ ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʥʘ ʙʦʣʝʝ ʨʘʥʥʝʡ ʩʪʘʜʠʠ (88% vs 

34%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʪʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ, ʧʨʠʚʝʣʦ ʢ ʣʫʯʰʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʚʳʞʠʚʘʝʤʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʧʘʨʘʜʦʢʩʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ, ʧʦ 

ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʦʪʙʦʨʘ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʚ ʤʫʣʴʪʠʮʝʥʪʨʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʦʜʥʘʢʦ ʦʪʨʘʞʘʶʪ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʧʦʜʭʦʜʝ ʢ ʭʠʨʫʨʛʠʯʝʩʢʦʤʫ ʣʝʯʝʥʠʶ ʉɸʊʂ ʚ ʗʧʦʥʠʠ.  

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʨʝʢʦʤʝʥʜʘʮʠʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʆʙʱʝʩʪʚʘ 

ɻʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʴʥʦʡ ʕʥʜʦʩʢʦʧʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʣʠʧʦʟʥʳʭ ʩʠʥʜʨʦʤʦʚ [275] 

ʥʘ ʬʦʥʝ ʩʪʘʥʜʘʨʪʥʦ ʧʦʚʪʦʨʷʝʤʳʭ ʩʣʦʚ ʦ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʦʤ 

ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʤʝʪʦʜʝ ʣʝʯʝʥʠʷ ʉɸʊʂ ʠ MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʧʦʟʘ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʤ ʩ 

ʦʩʣʘʙʣʝʥʥʳʤ ʬʝʥʦʪʠʧʦʤ ʧʨʠ ʫʩʣʦʚʠʠ ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʛʨʘʬʠʢʘ ʧʣʘʥʦʚʳʭ 

ʦʩʤʦʪʨʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʙʳʩʪʨʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʫʜʘʣʷʪʴʩʷ 

ʚʩʝ ʧʦʣʠʧʳ ʙʦʣʝʝ 5ʤʤ.  

ʅʝʩʢʦʣʴʢʦ ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʚʳʛʣʷʜʠʪ ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ 2016ʛ. P.Lynch ʩ 

ʩʦʘʚʪ. ʚ ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʆʙʱʝʩʪʚʘ ɻʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʴʥʳʭ 

ʅʘʩʣʝʜʩʪʚʝʥʥʳʭ ʆʧʫʭʦʣʝʡ (InSiGHT) ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʣʠʧʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ 
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ʧʦ ʩʪʘʜʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʟʤʝʨʦʚ ʧʦʣʠʧʦʚ, ʘ ʪʘʢʞʝ 

ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʣʝʯʝʙʥʘʷ ʪʘʢʪʠʢʘ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʘʜʠʠ. ʊʘʢ, ʧʨʠ 

ʥʘʣʠʯʠʠ ʜʦ 500 ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ, ʠʟ ʢʦʪʦʨʳʭ ʥʝ ʙʦʣʝʝ 10 ʧʨʝʚʳʰʘʶʪ 

10 ʤʤ ʚ ʜʠʘʤʝʪʨʝ, ʘʚʪʦʨʳ ʚ ʢʘʯʝʩʪʚʝ ʚʦʟʤʦʞʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ ʭʠʨʫʨʛʠʯʝʩʢʦʤʫ 

ʣʝʯʝʥʠʶ ʠʣʠ ʜʣʷ ʧʨʦʜʣʝʥʠʷ ʚʨʝʤʝʥʠ ʜʦ ʥʘʟʥʘʯʝʥʠʷ ʦʧʝʨʘʮʠʠ ʧʨʝʜʣʘʛʘʶʪ 

ʧʨʦʚʝʩʪʠ ʫʜʘʣʝʥʠʝ ʚʩʝʭ ʢʨʫʧʥʳʭ ʧʦʣʠʧʦʚ ʩ ʨʝʛʫʣʷʨʥʳʤ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʳʧʦʣʥʝʥʠʝʤ ʝʞʝʛʦʜʥʦʡ ʢʦʣʦʥʦʩʢʦʧʠʠ [175]. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʯʘʩʪʳʝ ʩʩʳʣʢʠ ʥʘ ʨʘʙʦʪʫ P.Lynch ʩ ʩʦʘʚʪ. 

ʚ ʣʠʪʝʨʘʪʫʨʝ, ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʣʠʧʦʟʘ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʥʝ ʧʦʣʫʯʠʣʘ, ʘ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʧʨʦʜʦʣʞʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʥʷʪʠʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʳ 

ʧʦʣʠʧʦʟʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʬʦʥʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʥʫʪʨʠʧʨʦʩʚʝʪʥʦʛʦ ʫʜʘʣʝʥʠʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʣʝʯʝʥʠʶ ɸʇʉ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʪʝʥʜʝʥʮʠʠ ʢ ʨʦʩʪʫ ʨʦʣʠ ʵʥʜʦʩʢʦʧʠʠ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʳ ʪʨʘʜʠʮʠʦʥʥʦʤʫ 

ʭʠʨʫʨʛʠʯʝʩʢʦʤʫ ʚʤʝʰʘʪʝʣʴʩʪʚʫ ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚʦʟʤʦʞʥʦʩʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʘʣʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘʟʥʘʯʝʥʠʷ ʦʧʝʨʘʮʠʠ. 

1.6.2. ʂʦʛʦ ʠ ʢʦʛʜʘ ʦʧʝʨʠʨʦʚʘʪʴ? 

ʋʯʠʪʳʚʘʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʜʭʦʜʦʚ ʢ ʣʝʯʝʥʠʶ ɸʇʉ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ, ʚʝʩʴʤʘ ʜʠʩʢʫʪʘʙʝʣʴʥʳʤ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʦʤʫ ʠ ʢʦʛʜʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʣʘʛʘʪʴ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ. ɽʩʣʠ ʫ ʙʦʣʴʥʦʛʦ ʥʘ ʤʦʤʝʥʪ 

ʜʠʘʛʥʦʩʪʠʢʠ ɸʇʉ ʫʞʝ ʠʤʝʝʪ ʤʝʩʪʦ ʥʘʣʠʯʠʝ ʂʈʈ ʠ ʥʘʟʥʘʯʘʝʤʦʝ ʣʝʯʝʥʠʝ ʜʦʣʞʥʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʣʠʥʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʚʝʜʝʥʠʶ ʙʦʣʴʥʳʭ ʩ ʂʈʈ, ʪʦ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʧʘʮʠʝʥʪʫ ʩ ʧʦʣʠʧʦʟʦʤ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ 

ʚʳʰʝ, ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʧʦʣʠʧʦʟʝ ʠ PPAP-ʧʦʣʠʧʦʟʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʥʝ ʥʦʩʠʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʥʘʧʨʘʚʣʝʥʦ ʣʠʰʴ ʥʘ 

ʢʫʧʠʨʦʚʘʥʠʝ ʞʠʟʥʝʫʛʨʦʞʘʶʱʝʛʦ ʩʦʩʪʦʷʥʠʷ [196]. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʫ ʧʘʮʠʝʥʪʘ 

MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʠʣʠ NTHL1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʧʦʟʘ 
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ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ 

ʧʦʢʘʟʘʥʠʝʤ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʩ ʫʜʘʣʝʥʠʝʤ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ (ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʝ ʉɸʊʂ) ʜʦʣʞʥʦ ʩʪʘʪʴ ʥʘʣʠʯʠʝ 

ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʘʜʝʥʦʤ >6 ʤʤ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʜʜʘʶʪʩʷ ʘʜʝʢʚʘʪʥʦʤʫ ʣʝʯʝʥʠʶ ʩ 

ʧʦʤʦʱʴʶ ʵʥʜʦʩʢʦʧʠʠ; ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʜʝʥʦʤ ʤʝʞʜʫ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʦʙʩʣʝʜʦʚʘʥʠʷʤʠ; ʥʘʣʠʯʠʝ ʘʜʝʥʦʤ ʩ ʜʠʩʧʣʘʟʠʝʡ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʘʜʝʢʚʘʪʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʦʣʩʪʦʡ ʢʠʰʢʠ [199]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʨʫʪʠʥʥʦʝ ʫʜʘʣʝʥʠʝ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʜʠʘʛʥʦʟʘ 

MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʧʦʟʘ, ʘ ʪʘʢʞʝ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʳ ʉɸʊʂ ʥʝ 

ʧʦʢʘʟʘʥʦ, ʘ ʥʘʟʥʘʯʘʝʪʩʷ ʣʠʰʴ ʧʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʘʜʝʢʚʘʪʥʦʛʦ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ ʧʘʮʠʝʥʪʘ.  

ʇʦ-ʜʨʫʛʦʤʫ ʦʙʩʪʦʷʪ ʜʝʣʘ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʫ ʧʘʮʠʝʥʪʘ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʬʦʨʤʳ ʉɸʊʂ. ʋʯʠʪʳʚʘʷ ʦʙʣʠʛʘʪʥʦ ʧʨʝʜʨʘʢʦʚʳʡ ʭʘʨʘʢʪʝʨ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʚʳʧʦʣʥʷʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ ʥʘ 

ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʞʠʟʥʠ [251,289]. ʇʨʠ ʵʪʦʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢʨʘʡʥʝ ʨʘʜʠʢʘʣʴʥʳʤ 

ʚʳʛʣʷʜʠʪ ʧʦʜʭʦʜ ʢ ʣʝʯʝʥʠʶ ʉɸʊʂ, ʧʨʘʢʪʠʢʫʶʱʠʡʩʷ ʚ ʛʦʩʧʠʪʘʣʝ ʉʚʷʪʦʛʦ 

ʄʘʨʢʘ (ʃʦʥʜʦʥ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʧʨʠ ʢʦʪʦʨʦʤ ʚʩʝ ʥʦʩʠʪʝʣʠ ʧʘʪʦʛʝʥʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ ɸʈʉ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʘʜʝʥʦʤʘʤʠ (ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʟʤʝʨʦʚ) ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʝʨʠʨʦʚʘʥʳ ʚ ʚʦʟʨʘʩʪʝ 18 ʣʝʪ [276]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʫ ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʚ ʙʫʜʫʱʝʤ, ʦʜʥʘʢʦ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʪʨʘʚʤʘʪʠʯʥʦʡ ʦʧʝʨʘʮʠʠ ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʥʝ ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʨʘʩʯʝʪ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ Vasen H.F.A. ʩ ʩʦʘʚʪ., ʦʙʲʝʜʠʥʠʚʰʝʡ ʜʘʥʥʳʝ ʠʟ ʤʥʦʛʠʭ 

ʧʦʣʠʧʦʟʥʳʭ ʨʝʛʠʩʪʨʦʚ ɽʚʨʦʧ,r ʠʟ 1073 ʩʣʫʯʘʝʚ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʧʨʠ 

ʉɸʊʂ ʪʦʣʴʢʦ 2 ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 11-15 ʣʝʪ, ʠ 15 (1,3%) 

ï ʫ ʤʦʣʦʜʳʭ ʣʶʜʝʡ 16-20 ʣʝʪ [277]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʥʝʚʳʩʦʢʠʡ ʨʠʩʢ ʤʘʣʠʛʥʠʟʘʮʠʠ ʘʜʝʥʦʤ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 20 ʣʝʪ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʣʦʞʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʧʦʟʚʦʣʷʷ ʟʘʢʦʥʯʠʪʴ ʦʙʫʯʝʥʠʝ, ʩʦʟʜʘʪʴ ʩʝʤʴʶ, ʪ.ʝ. ʟʘʥʷʪʴ ʩʚʦʝ 
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ʤʝʩʪʦ ʚ ʦʙʱʝʩʪʚʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ 

ʦʙʣʘʩʪʠ ʉɸʊʂ ʚ ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʧʦʢʘʟʘʥʠʡ ʢ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ ʚʦʦʙʱʝ ʥʝ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʘ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʤʠ 

ʢʨʠʪʝʨʠʷʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʚʳʙʦʨ ʪʘʢʪʠʢʠ, ʩʯʠʪʘʶʪ ʢʦʣʠʯʝʩʪʚʦ, ʨʘʟʤʝʨʳ ʠ ʚʠʜ 

ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ. ʊʘʢ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʝʜʝʥʠʶ ʙʦʣʴʥʳʭ ʩ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʦʨʛʘʥʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 

ɸʩʩʦʮʠʘʮʠʠ ʢʦʣʦʧʨʦʢʪʦʣʦʛʦʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʥʠʡ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʧʨʝʜʣʘʛʘʶʪ ʩʯʠʪʘʪʴ ʩʣʝʜʫʶʱʠʝ: 

ʥʘʣʠʯʠʝ ʧʦʣʠʧʦʚ >10ʤʤ ʚ ʜʠʘʤʝʪʨʝ, ʥʘʣʠʯʠʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʜʠʩʧʣʘʟʠʠ ʚ 

ʪʢʘʥʠ ʧʦʣʠʧʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʠʧʦʚ ʚ ʪʝʯʝʥʠʝ 

ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ 2 ʙʣʠʞʘʡʰʠʤʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [194]. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ Yen T. ʩ ʩʦʘʚʪ. ʥʝʩʢʦʣʴʢʦ ʨʘʩʰʠʨʷʶʪ 

ʩʧʝʢʪʨ ʧʦʢʘʟʘʥʠʡ ʢ ʦʧʝʨʘʮʠʠ ï ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʘʜʝʥʦʤ >10ʤʤ ʚ 

ʜʠʘʤʝʪʨʝ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʫʜʘʣʝʥʳ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠ; ʠʜʝʥʪʠʯʥʦ 

ʙʨʠʪʘʥʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ï ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʘʜʝʥʦʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ high-grade 

ʜʠʩʧʣʘʟʠʠ; ʢʨʦʤʝ ʪʦʛʦ ï ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʮʝʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʩʝʡ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ [296].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ 

ʥʘʟʥʘʯʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʝ ʉɸʊʂ ï 

ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʚʦʟʨʘʩʪ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʨʫʛʠʝ ï 

ʥʘ ʵʥʜʦʩʢʦʧʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ.   

1.6.3. ʇʨʦʬʠʣʘʢʪʠʢʘ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ vs. ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʥʠʤʘʥʠʷ 

ʧʘʪʦʛʝʥʝʟʘ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʧʦʣʠʧʦʟʘ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ ʤʝʥʷʣʘʩʴ ʩʪʨʘʪʝʛʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. ʊʘʢ, ʝʩʣʠ ʥʘ ʥʘʯʘʣʴʥʦʤ 

ʵʪʘʧʝ ʘʨʩʝʥʘʣ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʙʳʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʠ 

ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʣʠʰʴ ʦʧʝʨʘʮʠʶ ʩ ʫʜʘʣʝʥʠʝʤ ʚʩʝʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʩʪʦʷʥʥʦʡ ʠʣʝʦʩʪʦʤʳ [168], ʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʬʦʥʝ 

ʨʘʟʚʠʪʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʚʳʷʚʣʝʥʠʷ ʩʣʫʯʘʝʚ ʩ 
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ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʚʩʝʭ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʧʦʣʠʧʘʤʠ ʩʧʠʩʦʢ 

ʚʦʟʤʦʞʥʳʭ ʦʧʝʨʘʮʠʡ ʜʦʧʦʣʥʠʣʩʷ ʩʝʢʪʦʨʘʣʴʥʳʤʠ ʨʝʟʝʢʮʠʷʤʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʤʠ ʩʦʭʨʘʥʝʥʠʝ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠʣʠ ʧʨʘʚʳʭ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ [18,28,35]. ʎʝʣʴʶ ʧʦʜʦʙʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʘʢʪʠʢʠ ʙʳʣʦ ʞʝʣʘʥʠʝ 

ʩʦʭʨʘʥʠʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ ʢʠʰʝʯʥʫʶ ʜʝʬʝʢʘʮʠʶ ʫ ʙʦʣʴʥʳʭ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʩʦʭʨʘʥʷʣ ʢʨʘʡʥʝ ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʨʘʢʘ ʚ ʦʩʪʘʚʰʠʭʩʷ ʦʪʜʝʣʘʭ ʪʦʣʩʪʦʡ ʢʠʰʢʠ [18,35,242]. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ 

ʈʠʚʢʠʥʘ ɺ.ʃ. ʩ ʩʦʘʚʪ. ʢ 2005ʛ. ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʣʠʩʴ 11 

ʪʠʧʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʧʦʣʠʧʦʟʦʤ, ʚʢʣʶʯʘʷ 

ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʩʫʙʪʦʪʘʣʴʥʦʡ ʨʝʟʝʢʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʘʚʳʭ ʦʪʜʝʣʦʚ ʠ ʥʠʟʚʝʜʝʥʠʝʤ ʠʭ ʚ ʘʥʘʣʴʥʳʡ ʢʘʥʘʣ, ʩʦʭʨʘʥʝʥʠʝʤ 

ʧʨʷʤʦʡ ʠ ʯʘʩʪʠʯʥʦ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ, ʩʦʭʨʘʥʝʥʠʝʤ ʣʠʰʴ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠ ʪ.ʜ. 

[28]. ʆʜʥʦ ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʨʦʤʠʩʩʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʩʦʯʝʪʘʶʱʝʛʦ ʧʨʠʥʮʠʧʳ 

ʨʘʜʠʢʘʣʠʟʤʘ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʳʛʦʜʥʦʡ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʧʝʨʘʮʠʝʡ, ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʩʦʭʨʘʥʝʥʠʷ ʧʨʷʤʦʡ ʢʠʰʢʠ ʧʨʠ ʫʩʣʦʚʠʠ ʫʜʘʣʝʥʠʷ ʝʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ - 

ʤʫʢʦʟʵʢʪʦʤʠʠ. ʆʜʥʘʢʦ ʵʪʠ ʦʧʝʨʘʮʠʠ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ [198, 203, 220, 221]. ʇʨʦʚʝʜʝʥʥʦʝ ʚ 1991ʛ. ʚ ʅʀʀ ʧʨʦʢʪʦʣʦʛʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʠʟʫʯʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʢʦʣʵʢʪʦʤʠʠ ʩ 

ʤʫʢʦʟʵʢʪʦʤʠʝʡ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠ ʥʘʣʦʞʝʥʠʝʤ ʠʣʝʦʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ 

ʧʦʢʘʟʘʣʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ (43,5%), ʘ ʪʘʢʞʝ 

ʯʘʩʪʦʝ ʨʘʟʚʠʪʠʝ ʚ ʜʝʤʫʢʦʟʠʨʦʚʘʥʥʦʡ ʧʨʷʤʦʡ ʢʠʰʢʝ ʨʫʙʮʦʚʳʭ ʩʪʨʠʢʪʫʨ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʨʝʛʫʣʷʨʥʦʛʦ ʙʫʞʠʨʦʚʘʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʯʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ ʥʘ ʬʦʥʝ ʧʨʦʮʝʩʩʦʚ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʦʯʘʛʠ ʨʝʛʝʥʝʨʘʮʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, ʘ ʫ 3 ʠʟ 

15 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʚ ʪʝʯʝʥʠʝ 1 ʛʦʜʘ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʧʦ ʜʘʥʥʳʤ 

ʙʠʦʧʩʠʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʠʢʨʦʘʜʝʥʦʤʳ [4]. 

ʇʦʠʩʢʠ ʧʫʪʝʡ ʩʦʭʨʘʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʠʰʝʯʥʦʡ ʜʝʬʝʢʘʮʠʠ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʦʙʣʶʜʝʥʠʠ ʧʨʠʥʮʠʧʦʚ ʨʘʜʠʢʘʣʠʟʤʘ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 
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ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʧʦʣʠʧʦʟʘ ʧʨʠʚʝʣʠ ʢ ʠʜʝʝ ʩʦʟʜʘʥʠʷ ʨʝʟʝʨʚʫʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʠʟ ʪʦʥʢʦʡ ʢʠʰʢʠ ʠ ʥʠʟʚʝʜʝʥʠ ̫ʠʭ ʚ ʧʦʣʦʩʪʴ ʪʘʟʘ ʚ ʣʦʞʝ ʫʜʘʣʝʥʥʦʡ ʧʨʷʤʦʡ 

ʢʠʰʢʠ. ʊʘʢ, ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʧʦʩʪʦʷʥʥʦʡ ʠʣʝʦʩʪʦʤʝ Parks A. ʠ 

Nicholls R.J. ʚ 1978ʛ. ʩʦʦʙʱʠʣʠ ʦ ʚʳʧʦʣʥʝʥʠʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩ 

ʩʦʟʜʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʧʦʩʣʝ ʢʦʣʵʢʪʦʤʠʠ ʩ ʫʜʘʣʝʥʠʝʤ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʡ ʧʨʷʤʦʡ ʢʠʰʢʠ ʫ ʙʦʣʴʥʳʭ ʩ ʷʟʚʝʥʥʳʤ ʢʦʣʠʪʦʤ. ɸʚʪʦʨʳ 

ʬʦʨʤʠʨʦʚʘʣʠ ʨʝʟʝʨʚʫʘʨ ʧʫʪʝʤ ʩʰʠʚʘʥʠʷ ʪʨʝʭ ʧʨʠʣʝʛʘʶʱʠʭ ʩʝʛʤʝʥʪʦʚ 

ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ ʜʣʠʥʦʡ 15 ʩʤ, ʩʣʦʞʝʥʥʳʭ ʚ ʚʠʜʝ ʣʘʪʠʥʩʢʦʡ ʙʫʢʚʳ ñSò. 

ʉʬʦʨʤʠʨʦʚʘʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʘʚʪʦʨʳ ʥʠʟʚʦʜʠʣʠ ʚ ʧʦʣʦʩʪʴ ʪʘʟʘ ʠ 

ʥʘʢʣʘʜʳʚʘʣʠ ʘʥʘʩʪʦʤʦʟ ʤʝʞʜʫ ʦʪʚʦʜʷʱʠʤ ʦʪʜʝʣʦʤ ʪʦʥʢʦʡ ʢʠʰʢʠ ʠ ʘʥʘʣʴʥʳʤ 

ʢʘʥʘʣʦʤ ʥʘ ʫʨʦʚʥʝ ʟʫʙʯʘʪʦʡ ʣʠʥʠʠ ʨʫʯʥʳʤʠ ʰʚʘʤʠ [214]. ʕʪʦ ʩʦʦʙʱʝʥʠʝ ʩʪʘʣʦ 

ʥʘʯʘʣʦʤ ʥʦʚʦʡ ʵʧʦʭʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʧʦʣʠʧʦʟʘ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠ ʷʟʚʝʥʥʦʛʦ ʢʦʣʠʪʘ. ʆʧʠʩʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʣʫʯʠʣʘ 

ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʠ ʧʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʦʧʳʪʘ 

ʤʥʦʛʠʝ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʩʪʘʣʠ ʩʦʦʙʱʘʪ ɹʦ ʭʦʨʦʰʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʠ 

ʦʪʜʘʣʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ [115,181,184,197,257]. ɼʘʣʴʥʝʡʰʝʝ 

ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʠʢʠ ʰʣʦ ʧʦ ʧʫʪʠ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ. ʅʘʢʦʥʝʮ, Utsunomiya J. ʩ ʩʦʘʚʪ. ʧʨʝʜʣʦʞʠʣʠ 

ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʨʝʟʝʨʚʫʘʨ ʧʫʪʝʤ ʩʰʠʚʘʥʠʷ ʙʦʢ-ʚ-ʙʦʢ ʜʚʫʭ ʩʤʝʞʥʳʭ ʩʝʛʤʝʥʪʦʚ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 12 ʩʤ ʚ ʚʠʜʝ 

ʣʘʪʠʥʩʢʦʡ ʙʫʢʚʳ çJè. ʈʝʟʝʨʚʫʘʨ ʨʘʟʤʝʱʘʣʠ ʚ ʤʳʰʝʯʥʦʤ ʬʫʪʣʷʨʝ 

ʜʝʤʫʢʦʟʠʨʦʚʘʥʥʦʡ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠ ʥʘʢʣʘʜʳʚʘʣʠ ʠʣʝʦ-ʘʥʘʣʴʥʳʡ ʘʥʘʩʪʦʤʦʟ 

ʨʫʯʥʳʤʠ ʰʚʘʤʠ [270]. 

ʕʚʦʣʶʮʠʷ ʚʟʛʣʷʜʦʚ ʥʘ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʧʦʣʠʧʦʟʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʨʦʬʠʣʘʢʪʠʢʫ ʨʘʟʚʠʪʠʷ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʘʜʝʢʚʘʪʥʦʝ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʘ ʪʝʣʘ, ʧʨʠʚʝʣʘ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ 2 ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ: ʚʳʧʦʣʥʝʥʠʷ ʢʦʣʵʢʪʦʤʠʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʧʨʷʤʦʡ ʢʠʰʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ; ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʣʵʢʪʦʤʠʠ ʩ ʫʜʘʣʝʥʠʝʤ ʚʩʝʡ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʩʦʭʨʘʥʝʥʠʝʤ ʣʠʰʴ ʘʥʘʣʴʥʦʛʦ 
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ʢʘʥʘʣʘ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦ ʪʦʤ, ʢʘʢʦʡ ʠʟ 

ʵʪʠʭ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʧʝʨʚʠʯʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʣʫʯʰʝ ʧʨʠ ɸʇʉ [90, 

146,156,244,294].  

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʦʭʨʘʥʝʥʠʝ ʧʨʷʤʦʡ ʢʠʰʢʠ ʪʘʠʪ ʚ ʩʝʙʝ ʩʝʨʴʝʟʥʳʡ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʨʘʢʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʝ ʉɸʊʂ [73,163,218,228,239]. 

ʊʱʘʪʝʣʴʥʳʡ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʩʦʭʨʘʥʝʥʥʦʡ ʧʨʷʤʦʡ ʢʠʰʢʠ ʩ 

ʨʝʛʫʣʷʨʥʳʤ ʫʜʘʣʝʥʠʝʤ ʧʦʣʠʧʦʚ ʥʝ ʛʘʨʘʥʪʠʨʫʶʪ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʢʘ, ʯʪʦ 

ʥʝʩʝʪ ʚ ʩʝʙʝ ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ 

ʧʦʚʪʦʨʥʦʡ ʦʧʝʨʘʮʠʠ - ʧʨʦʢʪʵʢʪʦʤʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʞʠʟʥʝʥʥʦʡ 

ʠʣʝʦʩʪʦʤʳ [215]. ʊʘʢ, Vasen H.F. ʩ ʩʦʘʚʪ. ʠʟʫʯʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʜʣʠʪʝʣʴʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ 659 ʧʘʮʠʝʥʪʘʤʠ, ʧʝʨʝʥʝʩʰʠʤʠ ʢʦʣʵʢʪʦʤʠʶ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʠʣʝʦʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʧʦ ʧʦʚʦʜʫ ʉɸʊʂ ʚ ʩʢʘʥʜʠʥʘʚʩʢʠʭ ʩʪʨʘʥʘʭ ʩ 1940ʛ. 

ʧʦ 1997ʛ. ʇʨʠ ʵʪʦʤ ʪʨʠ ʯʝʪʚʝʨʪʠ ʠʟ 47 ʧʘʮʠʝʥʪʦʚ ʩ ʚʦʟʥʠʢʰʠʤ ʨʘʢʦʤ ʚ ʧʨʷʤʦʡ 

ʢʠʰʢʝ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʟʘ 12 ʤʝʩʷʮʝʚ ʜʦ 

ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ. ɸʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʜʘʞʝ ʨʝʛʫʣʷʨʥʦʝ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʦʪ 

ʨʘʟʚʠʪʠʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʭʨʘʥʝʥʥʦʡ ʧʨʷʤʦʡ ʢʠʰʢʝ [279]. ʇʦ ʜʘʥʥʳʤ 

Heiskanen I. ʩ ʩʦʘʚʪ. ʦʪʩʨʦʯʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 4% ʯʝʨʝʟ 

5 ʣʝʪ ʜʦ 25% ʢ 20-ʣʝʪʥʝʤʫ ʩʨʦʢʫ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ [132].  

ʇʦʭʦʞʠʝ ʜʘʥʥʳʝ ʧʨʠʚʦʜʷʪ Filho P.R.S. ʩ ʩʦʘʚʪ., ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ 

ʩʨʘʚʥʠʚʰʠʝ ʯʘʩʪʦʪʫ ʨʘʟʚʠʪʠʷ ʤʝʪʘʭʨʦʥʥʦʛʦ ʨʘʢʘ ʧʨʷʤʦʡ ʢʠʰʢʠ ʚ ʛʨʫʧʧʘʭ 

ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʢʦʣʵʢʪʦʤʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʠ 

ʧʦʩʣʝ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ 

[114]. ʉʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʩʦʩʪʘʚʠʣʠ 13-231 ʤʝʩʷʮ ʩ ʤʝʜʠʘʥʦʡ 

90 ʤʝʩʷʮʝʚ. ɺ ʨʝʟʫʣʴʪʘʪʘʭ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʨʘʢʘ ʧʨʷʤʦʡ 

ʢʠʰʢʠ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʠʣʝʦ-ʨʝʢʪʘʣʴʥʳʤ ʘʥʘʩʪʦʤʦʟʦʤ ʥʘʜ ʛʨʫʧʧʦʡ 

ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ (18,18% vs 

2,3%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨ=0,025). 
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ʇʨʠ ʵʪʦʤ ʧʨʝʜʣʘʛʘʝʤʘʷ ʥʝʢʦʪʦʨʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʜʚʫʭʵʪʘʧʥʘʷ 

ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʩʪʨʘʪʝʛʠʷ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʣʝʯʝʥʠʷ ʢʦʣʵʢʪʦʤʠʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ (ʧʨʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ɸʇʉ) - ʧʨʦʜʦʣʞʝʥʠʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʚ ʙʦʣʝʝ 

ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ ʩ ʫʜʘʣʝʥʠʝʤ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʠʤʘ [211]. ʊʘʢ, von 

Roon A.C. ʩ ʩʦʘʚʪ. ʦʪʤʝʪʠʣʠ, ʯʪʦ ʫ 6 ʠʟ 78 ʧʘʮʠʝʥʪʦʚ (8%) ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠ ʥʠʟʚʝʜʝʥʠʝ ʝʛʦ ʚ ʧʦʣʦʩʪʴ ʪʘʟʘ ʧʨʠ ʧʦʚʪʦʨʥʦʡ 

ʦʧʝʨʘʮʠʠ ʦʢʘʟʘʣʦʩʴ ʥʝʚʦʟʤʦʞʥʳʤ, ʘ ʯʘʩʪʦʪʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ 

ʧʦʜʦʙʥʳʭ ʦʧʝʨʘʮʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʘʣʠʨʦʚʘʣʘ ʥʘʜ ʪʘʢʦʚʦʡ ʧʨʠ ʧʝʨʚʠʯʥʦʡ 

ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ (9% vs 0,9%, ʨ=0,012). ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʚʳʠʛʨʳʰ ʚʦ 

ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʝʨʚʠʯʥʦʡ ʦʧʝʨʘʮʠʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚʪʦʨʠʯʥʦʛʦ 

ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʦʢʘʟʘʣʩʷ ʥʝ ʩʣʠʰʢʦʤ ʟʥʘʯʠʪʝʣʴʥʳʤ (ʚʦʟʨʘʩʪ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʩʦʩʪʘʚʠʣ 29,2 vs. 35,7 ʣʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨ<0,001) [282]. 

 ʅʘʧʨʦʪʠʚ, Banerjee S. ʩ ʩʦʘʚʪ. ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʨʠʩʢ ʧʦʷʚʣʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʧʦʚʪʦʨʥʦʡ ʦʧʝʨʘʮʠʠ ʩ ʫʜʘʣʝʥʠʝʤ ʧʨʷʤʦʡ ʢʠʰʢʠ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʠʪ ʦʪ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ɸʇʉ ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʡ ʦʧʝʨʘʮʠʠ 

- ʢʦʣʵʢʪʦʤʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ. ʊʘʢ, ʩʨʝʜʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʠʩʭʦʜʥʳʤ ʥʘʣʠʯʠʝʤ 20 ʠ ʙʦʣʝʝ ʧʦʣʠʧʦʚ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ ʨʠʩʢ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʢʪʵʢʪʦʤʠʠ ʩʦʩʪʘʚʠʣ 26% (8 ʠʟ 30 ʧʘʮʠʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʫ 3 

ʨʘʟʚʠʣʩʷ ʨʘʢ ʧʨʷʤʦʡ ʢʠʰʢʠ). ʋ ʙʦʣʴʥʳʭ ʩ ʤʝʥʝʝ, ʯʝʤ 20 ʧʦʣʠʧʘʤʠ, ʨʠʩʢ 

ʚʪʦʨʠʯʥʦʡ ʦʧʝʨʘʮʠʠ ʦʢʘʟʘʣʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʥʠʟʢʠʤ ï 6% (8 ʠʟ 132, ʧʨʠ ʵʪʦʤ 

ʨʘʢ ʧʨʷʤʦʡ ʢʠʰʢʠ ʙʳʣ ʚʳʷʚʣʝʥ ʪʘʢʞʝ ʫ 3 ʧʘʮʠʝʥʪʦʚ). ʆʜʥʘʢʦ, ʧʨʠ ʘʥʘʣʠʟʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʬʘʢʪʦʨ ʠʩʭʦʜʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʠʧʦʚ ʚ ʧʨʷʤʦʡ 

ʢʠʰʢʝ ʜʦʩʪʦʚʝʨʥʦ ʚʣʠʷʣ ʥʘ ʨʠʩʢ ʚʳʧʦʣʥʝʥʠʷ ʧʦʚʪʦʨʥʦʡ ʦʧʝʨʘʮʠʠ ʚ ʙʫʜʫʱʝʤ 

(OR 1,1, p<0,001), ʥʦ ʥʝ ʦʧʨʝʜʝʣʷʣ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ (ʨ=0,3) 

[63]. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʠʤʫʱʝʩʪʚ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʣʵʢʪʦʤʠʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʷʤʦʡ ʢʠʰʢʠ ʦʪʤʝʯʘʶʪ ʣʫʯʠhʝ 
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ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʠ ʦʪʜʘʣʝʥʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ, ʧʝʨʝʥʝʩʰʠʤʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ [68,72,260,274]. ɺ 2006 ʛʦʜʫ Aziz ʆ. 

ʩ ʩʦʘʚʪ. ʦʧʫʙʣʠʢʦʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʤʝʪʘʘʥʘʣʠʟʘ [62], 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 12 ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʩʨʘʚʥʠʚʘʶʱʠʭ ʨʝʟʫʣʴʪʘʪʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ 1002 ʙʦʣʴʥʳʭ ʩ ʉɸʊʂ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 535 ʧʘʮʠʝʥʪʦʚ ʧʝʨʝʥʝʩʣʠ 

ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʶ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠ ʨʝʟʝʨʚʫʘʨʦ-

ʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, ʘ 467 ʧʘʮʠʝʥʪʦʚ - ʢʦʣʵʢʪʦʤʠʶ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-

ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʯʘʩʪʦʪʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʠ ʨʠʩʢ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʩʤʦʠʜʥʳʭ 

ʦʧʫʭʦʣʝʡ ʥʝ ʟʘʚʠʩʝʣʠ ʦʪ ʚʠʜʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʪʘʢʞʝ ʥʝ 

ʦʪʣʠʯʘʣʠʩʴ ʯʘʩʪʦʪʘ ʩʪʫʣʘ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʫʨʦʚʝʥʴ ʠʥʢʦʥʪʠʥʝʥʮʠʠ ʚ ʜʥʝʚʥʦʝ 

ʚʨʝʤʷ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠʜʠʘʨʝʡʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʨʘʟʣʠʯʠʡ ʚ ʫʨʦʚʥʝ ʧʨʦʷʚʣʝʥʠʡ 

ʩʝʢʩʫʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʜʠʝʪʝ ʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ, ʥʝ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʦʪʣʠʯʠʡ ʚ ʛʣʦʙʘʣʴʥʦʤ ʢʘʯʝʩʪʚʝ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʝʠʤʫʱʝʩʪʚ ʦʧʝʨʘʮʠʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʷʤʦʡ ʢʠʰʢʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʪʘʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʤʝʥʴʰʘʷ ʯʘʩʪʦʪʘ ʩʪʫʣʘ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ (2-6,1 vs. 3,8-8, OR 1,62; 

95%ɼʀ 1,05-2,2), ʯʘʩʪʦʪʘ ʧʨʦʷʚʣʝʥʠʡ ʥʝʜʝʨʞʘʥʠʷ ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ 

(29,9% vs. 50,5%, OR 2,71; 95%ɼʀ 1,81-4,07) ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʞʝʜʥʝʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʢʣʘʜʦʢ, ʘ ʪʘʢʞʝ ʯʘʩʪʦʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʨʠʢʪʫʨ ʘʥʘʩʪʦʤʦʟʘ 

(2% vs. 8,1%, OR 3,84; 95%ɼʀ 1,46-10,11). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ 

ʦʧʝʨʘʮʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʦʢʘʟʘʣʠʩʴ ʤʝʥʴʰʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪ ɹ ʚ ʙʝʟʦʪʣʘʛʘʪʝʣʴʥʦʤ ʘʢʪʝ ʜʝʬʝʢʘʮʠʠ, ʪ.ʝ. ʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʦʪʣʦʞʠʪʴ ʜʝʬʝʢʘʮʠʶ ʥʘ 15 ʤʠʥʫʪ (14,2% vs. 39,1%, OR 0,43; 95%ɼʀ 0,23-0,80), 

ʤʝʥʴʰʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ (0% vs. 5,5%, OR 0,13; 95%ɼʀ 

0,03-0,61), ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʥʳʡ ʨʠʩʢ ʚʳʧʦʣʥʝʥʠʷ ʧʦʚʪʦʨʥʦʡ ʦʧʝʨʘʮʠʠ ʥʘ ʧʨʷʤʦʡ 

ʢʠʰʢʝ/ʨʝʟʝʨʚʫʘʨʝ (3,1 vs. 27,7%, OR 0,10; 95%ɼʀ 0,04-0,23). ʇʦʜʚʦʜʷ ʠʪʦʛ 

ʩʚʦʝʡ ʨʘʙʦʪʝ, ʘʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʦʜʥʦʟʥʘʯʥʳʭ 
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ʧʨʝʠʤʫʱʝʩʪʚ ʦʜʥʦʛʦ ʠʟ ʚʠʜʦʚ ʦʧʝʨʘʮʠʠ ʥʘʜ ʜʨʫʛʠʤ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʙʦʣʴʰʝ ʥʝ ʙʳʣʦ ʪʘʢʠʭ ʚʩʝʦʙʲʝʤʣʶʱʠʭ ʨʘʙʦʪ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʩʨʘʚʥʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʧʨʷʤʦʡ ʢʠʰʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ. ɹʦʣʝʝ ʧʦʟʜʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʮʝʣʝʥʳ ʥʘ ʩʨʘʚʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʠʩʭʦʜʦʚ 

ʣʝʯʝʥʠʷ [110,128]. ʊʘʢ, Aelvoet A.S. ʩ ʩʦʘʚʪ. [54] ʫʞʝ ʚ 2024ʛ. ʧʨʦʚʝʣʠ 

ʤʫʣʴʪʠʮʝʥʪʨʦʚʦʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʢʦʛʦʨʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ 7 ʚʝʜʫʱʠʭ 

ʢʣʠʥʠʢʘʭ ɽʚʨʦʧʳ, ʚʢʣʶʯʠʚʰʝʝ 852 ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʳʤ ʚ ʧʝʨʠʦʜ 1961-2020ʛʛ. 

ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʢʦʣʵʢʪʦʤʠʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ 

(514 ʙʦʣʴʥʳʭ) ʠ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ 

ʨʝʟʝʨʚʫʘʨʘ (338 ʙʦʣʴʥʳʭ) ʧʦ ʧʦʚʦʜʫ ʉɸʊʂ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʚ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʯʘʩʪʦʪʳ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʧʦʩʣʝ 

ʵʪʠʭ ʚʠʜʦʚ ʚʤʝʰʘʪʝʣʴʩʪʚ. ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʜʝʩʤʦʤʳ ʨʘʟʚʠʣʠʩʴ ʫ 130 ʧʘʮʠʝʥʪʦʚ (15%), ʧʨʠʯʝʤ ʯʘʩʪʦʪʘ ʠʭ ʧʦʷʚʣʝʥʠʷ ʫ 

ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʟʥʘʯʠʤʦ ʧʨʝʚʳʰʘʣʘ ʪʘʢʦʚʫʶ ʧʦʩʣʝ 

ʢʦʣʵʢʪʦʤʠʠ (20% vs. 12%, ʨ<0,01). ʇʨʠ ʵʪʦʤ ʢʫʤʫʣʷʪʠʚʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʯʝʨʝʟ 5 ʠ 10 ʣʝʪ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʩʦʩʪʘʚʠʣ 7,5% ʠ 9,3%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʦʪʢʨʳʪʦʡ ʢʦʣʵʢʪʦʤʠʠ ʠ 4,7% ʠ 10,9% - ʜʣʷ 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʢʦʣʵʢʪʦʤʠʠ. ɸʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʦʪʢʨʳʪʦʡ 

ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩʦʩʪʘʚʠʣʠ 13,6% ʠ 15,4%, ʜʣʷ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ï 8,4% ʠ 

10,0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʤʫʣʴʪʠʬʘʢʪʦʨʥʦʤ ʘʥʘʣʠʟʝ 

ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʧʦʷʚʣʝʥʠʷ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʩʪʘʣʦ ʚʳʧʦʣʥʝʥʠʝ 

ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʧʨʠ ʵʪʦʤ 

ʚʣʠʷʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʜʦʩʪʫʧʘ ʥʝ ʦʢʘʟʘʣʦʩ ɹʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʨʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ï 

ʢʦʣʵʢʪʦʤʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʠ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ 

ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ ʝʩʪʴ ʩʚʦʠ ʧʦʢʘʟʘʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, 
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ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʩʣʝʜʥʝʛʦ ʚʠʜʘ ʦʧʝʨʘʮʠʠ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ï ʫʜʘʣʝʥʠʝ ʦʨʛʘʥʘ-ʤʠʰʝʥʠ ʧʨʠ ʉɸʊʂ ï ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ, ʧʦʟʚʦʣʷʷ ʩʥʠʟʠʪʴ ʨʠʩʢ ʧʦʚʪʦʨʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʙʫʜʫʱʝʤ, ʧʨʠ ʵʪʦʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʭʫʜʰʝʝ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʝʨʘʮʠʷʤʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʷʤʦʡ ʢʠʰʢʠ.  

ɽʱʝ ʦʜʠʥ ʚʦʧʨʦʩ, ʢʘʩʘʶʱʠʡʩʷ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʧʨʠ ʣʝʯʝʥʠʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ, ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʣʠʪʝʨʘʪʫʨʝ - ʦ 

ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʤ ʩʧʦʩʦʙʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʳʭ 

ʘʥʘʩʪʦʤʦʟʦʚ ʧʨʠ ʪʦʪʘʣʴʥʦʡ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ. ɺ ʧʨʦʪʠʚʦʚʝʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤʫ ʤʝʪʦʜʫ ʩʦʟʜʘʥʠʷ ʘʥʘʩʪʦʤʦʟʘ ʨʫʯʥʳʤ ʰʚʦʤ, 

ʧʨʝʜʣʦʞʝʥʥʦʤʫ A.G.Parks ʠ R.J.Nicholls [214], ʚ 1986 ʛʦʜʫ R.J. Heald ʠ 

D.R.Allen ʘʥʦʥʩʠʨʦʚʘʣʠ ʤʝʪʦʜʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1-2 ʩʤ ʥʘʜ ʟʫʙʯʘʪʦʡ ʣʠʥʠʝʡ ʩʪʝʧʣʝʨʥʳʤ ʩʰʠʚʘʶʱʠʤ 

ʘʧʧʘʨʘʪʦʤ [131]. ʆʪʤʝʯʘʷ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʧʨʦʩʪʦʪʫ ʵʪʦʡ 

ʤʝʪʦʜʠʢʠ, ʤʥʦʛʠʝ ʭʠʨʫʨʛʠ ʩʪʘʣʠ ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʠʤʝʥʥʦ ʵʪʦʡ ʪʝʭʥʠʢʝ 

ʦʧʝʨʘʮʠʠ. ɺ ʧʦʣʴʟʫ ʪʘʢʦʛʦ ʚʳʙʦʨʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʘʩʧʝʢʪʦʚ. ɺʦ-

ʧʝʨʚʳʭ, ʥʘʣʠʯʠʝ ʦʩʪʘʶʱʝʡʩʷ ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ï ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʡ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ - ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʥʝʨʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʳʝ 

ʩʚʷʟʠ ʵʪʦʡ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ 

ʢʦʤʧʦʥʝʥʪʦʚ ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ [67,161,172,188,229], ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʭʦʨʦʰʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺʦ-

ʚʪʦʨʳʭ, ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʘʩʧʝʢʪʦʤ ʩʦʭʨʘʥʝʥʠʷ ʥʘʜʘʥʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʷʤʦʡ 

ʢʠʰʢʠ ʷʚʣʷʝʪʩʷ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ ʧʨʠ ʥʠʟʚʝʜʝʥʠʠ 

ʨʝʟʝʨʚʫʘʨʘ ʚ ʤʘʣʳʡ ʪʘʟ ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʦʪʩʫʪʩʪʚʠʝ ʥʘʪʷʞʝʥʠ ̫ʢʠʰʝʯʥʦʡ 

ʩʪʝʥʢʠ ʚ ʦʙʣʘʩʪʠ ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ 

ʩʯʠʪʘʝʪ ʵʪʦʪ ʬʘʢʪʦʨ ʦʩʥʦʚʥʳʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

ʘʥʘʩʪʦʤʦʟʘ [31,103, 113, 148,160,174,182,205,207,212,265,266,272].  

ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʩʪʝʧʣʝʨʥʳʤ ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʳʤ ʘʥʘʩʪʦʤʦʟʦʤ 

ʦʪʤʝʯʝʥʳ ʣʫʯʰʠʝ ʤʘʥʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʩʫʙʲʝʢʪʠʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 
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ʨʝʟʫʣʴʪʘʪʳ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʫʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ [68,98,222,223,255,289,299]. Fazio V.W. ʩ ʩʦʘʚʪ., ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ 

ʘʥʘʣʠʟʠʨʫʷ ʦʧʳʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʳʭ ʘʥʘʩʪʦʤʦʟʦʚ ʫ 3707 

ʧʘʮʠʝʥʪʦʚ ʢʣʠʥʠʢʠ ʚ ʛ. ʂʣʠʚʣʝʥʜ (ʉʐɸ), ʦʪʤʝʪʠʣʠ ʣʫʯʰʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ 

ʠ ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ ʘʧʧʘʨʘʪʥʳʤ ʘʥʘʩʪʦʤʦʟʦʤ. ʊʘʢ, 

ʯʘʩʪʦʪʘ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʘʥʘʩʪʦʤʦʟʘ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʝʧʣʝʨʘ (6,06% vs. 9,21%, ʨ=0,009). ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ 

ʯʘʩʪʦʪʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʢʨʦʚʦʪʝʯʝʥʠʡ (6,9% vs 3,83%, ʨ=0,002), ʩʪʨʠʢʪʫʨ 

ʘʥʘʩʪʦʤʦʟʘ (23,03% vs 15,29%, ʨ=0,001), ʩʚʠʱʝʡ ʠʟ ʦʙʣʘʩʪʠ ʨʝʟʝʨʚʫʘʨʘ (12,67% 

vs 8,47%, ʨ=0,002) ʟʥʘʯʠʤʦ ʧʨʝʚʘʣʠʨʦʚʘʣʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʫʯʥʳʤ ʘʥʘʩʪʦʤʦʟʦʤ 

[113]. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʦʝ ʫʣʫʯʰʝʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʝʨʘʮʠʠ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚʳʙʦʨ ʤʝʞʜʫ ʦʙʦʠʤʠ ʤʝʪʦʜʘʤʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʘʩʪʦʤʦʟʘ, ʧʦ-ʧʨʝʞʥʝʤʫ, ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʨʥʳʭ ʤʦʤʝʥʪʦʚ 

[107,254,273]. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ, ʩʦʛʣʘʩʥʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʩʦʭʨʘʥʝʥʠʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ʥʘʜ ʟʫʙʯʘʪʦʡ 

ʣʠʥʠʝʡ ʧʨʠ ʉɸʊʂ ʪʘʠʪ ʚ ʩʝʙʝ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʚ ʵʪʦʡ ʟʦʥʝ [68,107,146,213, 

245,255,264,283]. ʆʜʥʘʢʦ, ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ OôConnell P.R. ʥʘ ʨʘʥʥʝʡ 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʭʠʨʫʨʛʠʠ ʪʦʥʢʦʢʠʰʝʯʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʘʞʝ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʤʫʢʦʟʵʢʪʦʤʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʫʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ 

ʰʚʘ ʦʩʪʘʶʪʩʷ ʦʩʪʨʦʚʢʠ ʨʝʟʠʜʫʘʣʴʥʦʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʨʷʤʦʡ ʢʠʰʢʠ [204]. 

ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʦʧʠʩʘʥʳ van Duijvendijk P. ʩ ʩʦʘʚʪ., ʢʦʪʦʨʳʝ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʘʜʝʥʦʤ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʨʫʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʦ-

ʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʩʦʩʪʘʚʣʷʝʪ 10% [273].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʫʨʦʚʥʷ ʨʝʟʝʢʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠ ʤʝʪʦʜʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʘʩʪʦʤʦʟʘ, ʧʦ-ʧʨʝʞʥʝʤʫ, ʷʚʣʷʪʁʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ 

ʩʧʦʨʥʳʭ ʚʦʧʨʦʩʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʉɸʊʂ [212,264, 273]. 

1.6.4. ɺʳʙʦʨ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʜʦʩʪʫʧʘ 

ʇʦʷʚʣʝʥʠʝ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʘʨʩʝʥʘʣʝ ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʪʠʚʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘ ʦʨʛʘʥʘʭ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʚʠʜʝʦʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ, ʫʤʝʥʴʰʠʣʦ ʧʨʦʷʚʣʝʥʠʷ 
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ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʨʘʚʤʳ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʦ ʪʝʯʝʥʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ [65,79,139,158,162]. ʆʙʥʘʜʝʞʠʚʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʣʠ ʠʤʧʫʣʴʩ 

ʚʥʝʜʨʝʥʠʶ ʣʘʧʘʨʦʩʢʦʧʠʠ ʠ ʚ ʭʠʨʫʨʛʠʶ ʧʨʦʷʚʣʝʥʠʡ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ 

ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ [158,162,189]. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ Konishi ʊ. ʩ ʩʦʘʚʪ. ʯʘʩʪʦʪʘ 

ʧʨʠʤʝʥʝʥʠʷ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʜʦʩʪʫʧʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʣʵʢʪʦʤʠʠ ʠ 

ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʧʨʠ ʉɸʊʂ ʚ ʚʝʜʫʱʠʭ ʢʣʠʥʠʢʘʭ ʗʧʦʥʠʠ ʜʦʩʪʠʛʣʘ 79-82% ʢ 

2012ʛ. [155]. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʦʧʝʨʘʮʠʷʭ ʧʦ ʧʦʚʦʜʫ ʉɸʊʂ ʧʦ 

ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʥʝ ʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʪʢʨʳʪʳʤʠ ʦʧʝʨʘʮʠʷʤʠ [155,232,268]. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ Schiessling S. ʩ ʩʦʘʚʪ., ʥʝ 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʟʣʠʯʠʡ ʚ ʫʨʦʚʥʝ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʢʨʦʚʦʧʦʪʝʨʠ, 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʢʦʡʢʦʜʥʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʠ ʢʘʯʝʩʪʚʝ ʞʠʟʥʠ 

ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʶ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ 

ʨʝʟʝʨʚʫʘʨʘ ʠ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʚ ʛʨʫʧʧʝ ʦʪʢʨʳʪʳʭ ʦʧʝʨʘʮʠʡ ʠ 

ʚʳʧʦʣʥʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʜʦʩʪʫʧʘ [232]. ʊʘʢʞʝ ʥʝ 

ʦʙʥʘʨʫʞʠʣʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ ʚ ʫʨʦʚʥʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʬʝʨʪʠʣʴʥʦʩʪʠ ʫ 

ʧʘʮʠʝʥʪʦʢ ʜʝʪʦʨʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ Gorgun E ʩ ʩʦʘʚʪ., ʧʨʦʚʝʜʷ ʧʨʠʮʝʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʛʨʫʧʧʘʭ ʦʪʢʨʳʪʦʡ ʠ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, ʠ ʦʪʤʝʪʠʚ, ʦʜʥʘʢʦ, ʯʪʦ 

ʧʘʮʠʝʥʪʢʘʤ ʧʦʩʣʝ ʤʘʣʦʠʥʚʘʟʠʚʥʦʡ ʦʧʝʨʘʮʠʠ ʫʜʘʚʘʣʦʩʴ ʟʘʙʝʨʝʤʝʥʝʪʴ ʨʘʥʴʰʝ 

(3,5 ʤʝʩʷʮʘ vs. 9 ʤʝʩʷʮʝʚ, ʨ=0,01) [123]. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, Polle SW ʩ ʩʦʘʚʪ., 

ʪʘʢʞʝ ʥʝ ʥʘʡʜʷ ʨʘʟʣʠʯʠʡ ʚ ʫʨʦʚʥʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʠ ʢʘʯʝʩʪʚʝ ʞʠʟʥʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʤʦʤ 

ʧʨʝʠʤʫʱʝʩʪʚʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʷʟʚʝʥʥʦʤ ʢʦʣʠʪʝ ʠ ʉɸʊʂ, 

ʧʨʦʷʚʣʷʶʱʠʤʩʷ ʚ ʢʦʩʤʝʪʠʯʝʩʢʦʤ ʵʬʬʝʢʪʝ ʠ ʦʩʦʟʥʘʥʠʠ ʧʘʮʠʝʥʪʦʤ ʦʙʨʘʟʘ ʪʝʣʘ 

[217]. ʆʙ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʤʘʣʦʠʥʚʘʟʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠ ʨʘʙʦʪʳ Dunker MS ʩ ʩʦʘʚʪ. ʠ Maartense S. ʩ ʩʦʘʚʪ. [109,176].  
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ɺ ʪʦ ʞʝ ʚʨʝʤʷ Campos FG ʩ ʩʦʘʚʪ. [89] ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤ 

ʤʘʪʝʨʠʘʣʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʤʦ ʙʦʣʴʰʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʦʧʝʨʘʮʠʠ ʧʨʠ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʤ ʜʦʩʪʫʧʝ (374 vs. 281 ʤʠʥʫʪ, ʨ=0,003), 

ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʯʠʩʣʝ ʨʘʥʥʠʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ (28,9% vs. 28%, ʨ=0,9) ʠ ʢʦʣʠʯʝʩʪʚʝ ʢʦʡʢʦʜʥʝʡ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ (8,9 

vs. 10,9, ʨ=0,1), ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʘʣʦʠʥʚʘʟʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʧʦʟʜʥʠʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ 

(2,6% vs. 16%, ʨ=0,001) ʠ ʧʦʚʪʦʨʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʦʪʜʘʣʝʥʥʦʤ ʧʝʨʠʦʜʝ (5,2% vs. 

16%, ʨ=0,05).  

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʤʝʪʘ-ʘʥʘʣʠʟ Singh P. ʩ ʩʦʘʚʪ., 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʡ ʚ 2013ʛ. ʠ ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʳʧʦʣʥʝʥʠʷ ʦʪʢʨʳʪʦʡ ʠ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʙʝʟ ʘʢʮʝʥʪʠʨʦʚʘʥʠʷ ʚʥʠʤʘʥʠʷ ʥʘ 

ʥʦʟʦʣʦʛʠʯʝʩʢʫʶ ʧʨʠʯʠʥʫ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ [237]. ɺ ʘʥʘʣʠʟ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 

27 ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʜʘʥʥʳʝ ʦ 2428 ʧʘʮʠʝʥʪʘʭ, 

1097 (45,1%) ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʧʝʨʠʨʦʚʘʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʩ ʨʫʯʥʦʡ ʘʩʩʠʩʪʝʥʮʠʝʡ, 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠ-ʘʩʩʠʩʪʠʨʦʚʘʥʥʳʝ ʦʧʝʨʘʮʠʠ ʠ ʧʦʣʥʦʩʪʴʶ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ). ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʚʪʦʨʳ ʦʪʤʝʪʠʣʠ, ʯʪʦ 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʡ ʜʦʩʪʫʧ ʙʳʣ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʙʦʣʴʰʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

ʦʧʝʨʘʮʠʠ (ʚʟʚʝʰʝʥʥʘʷ ʨʘʟʥʦʩʪʴ ʩʨʝʜʥʠʭ (WMD) ʩʦʩʪʘʚʠʣʘ +70,1 ʤʠʥʫʪ, 

ʨ<0,001), ʤʝʥʴʰʝʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʥʘʭʦʞʜʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ (WMD -1 ʜʝʥʴ, 

ʨ<0,001), ʤʝʥʴʰʝʡ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʢʨʦʚʦʧʦʪʝʨʝʡ (WMD -89,1 ʤʣ, ʨ<0,001), 

ʙʦʣʝʝ ʥʠʟʢʦʡ ʯʘʩʪʦʪʦʡ ʨʘʥʝʚʳʭ ʠʥʬʝʢʮʠʡ (OR 0,6, ʨ<0,005), ʘ ʪʘʢʞʝ ʤʝʥʴʰʝʡ 

ʯʘʩʪʦʪʦʡ ʥʦʯʥʳʭ ʜʝʬʝʢʘʮʠʡ (WMD -1,14, ʨ<0,001) ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʢʣʘʜʦʢ 

(OR 0,22, ʨ<0,001). ʇʨʠ ʧʦʜʘʥʘʣʠʟʝ 3 ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʨʘʚʥʠʚʘʶʱʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʦʪʢʨʳʪʦʛʦ ʠ ʧʦʣʥʦʩʪʴʶ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʜʦʩʪʫʧʦʚ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʧʦʩʣʝʜʥʠʡ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʝʱʸ ʤʝʥʴʰʝʡ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʢʨʦʚʦʧʦʪʝʨʝʡ 

(WMD -137,4 ʤʣ, ʨ<0,001) ʠ ʩʥʠʞʝʥʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʥʘʭʦʞʜʝʥʠʷ ʚ 
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ʩʪʘʮʠʦʥʘʨʝ (WMD -2 ʜʥ,̫ ʨ<0,004), ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʦʧʝʨʘʮʠʠ (WMD +62,0 ʤʠʥʫʪʳ, ʨ<0,001). 

ɺ ʢʘʯʝʩʪʚʝ ʝʱʝ ʦʜʥʦʛʦ ʬʘʢʪʦʨʘ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʟʘʚʠʩʠʤʦʛʦ ʦʪ ʪʠʧʘ 

ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʜʦʩʪʫʧʘ ʧʨʠ ʦʧʝʨʘʮʠʷʭ ʧʦ ʧʦʚʦʜʫ ʉɸʊʂ, ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʯʘʩʪʦʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʝʩʤʦʤʳ ʚ ʧʦʜʘʚʣʷʶʱʝʤ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʧʦ ʫʜʘʣʝʥʠʶ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʧʨʠʯʝʤ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʯʠʪʘʶʪ 

ʦʙʰʠʨʥʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʪʨʘʚʤʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʚʣʠʷʥʠʝ ʦʙʲʝʤʘ ʦʧʝʨʘʮʠʠ 

ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʦʩʪʘʶʪʩʷ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʠʩʢʫʪʘʙʝʣʴʥʳʤʠ. ʊʘʢ, ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ Sommovilla J. ʩ ʩʦʚʪ., ʦʪʤʝʯʝʥʦ ʙʦʣʝʝ ʯʘʩʪʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʜʝʩʤʦʠʜʦʚ ʧʦʩʣʝ ʦʧʝʨʘʮʠʡ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ 

ʨʝʟʝʨʚʫʘʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʣʵʢʪʦʤʠʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-ʨʝʢʪʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ: 46,5% vs. 10,9% ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʦʪʢʨʳʪʳʭ ʦʧʝʨʘʮʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʙʦʣʴʥʳʭ, ʧʝʨʝʥʝʩʰʠʭ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, 

ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 35,6% vs. 19,2%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʧʨʠ ʤʫʣʴʪʠʚʘʨʠʘʥʪʥʦʤ ʘʥʘʣʠʟʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʜʝʩʤʦʠʜʥʳʭ 

ʦʧʫʭʦʣʝʡ ʪʠʧ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʜʦʩʪʫʧʘ ʥʝ ʧʨʦʷʚʠʣ ʩʚʦʶ ʥʝʟʘʚʠʩʠʤʫʶ 

ʟʥʘʯʠʤʦʩʪʴ [246].  

ʅʘʧʨʦʪʠʚ, Vitellaro M. ʩ ʩʦʘʚʪ., ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ ʘʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ 672 

ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ, ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 5-ʣʝʪʥʠʡ ʢʫʤʫʣʷʪʠʚʥʳʡ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʣʵʢʪʦʤʠʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʩʦʩʪʘʚʣʷʝʪ 13% ʧʨʠ ʦʪʢʨʳʪʦʤ 

ʜʦʩʪʫʧʝ ʠ 4% ʧʨʠ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʤ (ʨ=0,042). ʇʨʠ ʵʪʦʤ ʩʨʝʜʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʫʣʴʪʠʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʪʠʧ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʜʦʩʪʫʧʘ (ʦʪʢʨʳʪʳʡ) ʩʪʘʣ ʦʜʥʠʤ 

ʠʟ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʜʝʩʤʦʤ (HR 6,84, 95%ɼʀ: 1,96-23,98) 

[280]. ʆʯʝʥʴ ʧʦʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʦʜʷʪ Sinha A. ʩ ʩʦʘʚʪ., ʢʦʪʦʨʳʝ ʩʨʝʜʠ 

ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʢʦʣʵʢʪʦʤʠ ʁ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-ʨʝʢʪʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ, ʯʝʨʝʟ 5,8 ʣʝʪ ʥʘʙʣʶʜʝʥʠʷ ʚʳʷʚʠʣʠ ʥʘʣʠʯʠʝ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ 
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ʚ 16% ʩʣʫʯʘʝʚ ʧʦʩʣʝ ʦʪʢʨʳʪʳʭ ʦʧʝʨʘʮʠʡ ʠ ʚ 4% - ʧʦʩʣʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ 

(ʨ=0,043) [238].  

ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʠʣʠ Aelvoet AS ʩ ʩʦʘʚʪ. ʚ 

ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʚ 2022ʛ. ʤʝʪʘ-ʘʥʘʣʠʟʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʜʝʩʤʦʤ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʡ ʧʦ ʧʦʚʦʜʫ ʉɸʊʂ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʘʢʢʫʤʫʣʠʨʦʚʘʥʳ ʜʘʥʥʳʝ 20 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʝ 6452 ʧʘʮʠʝʥʪʘ. ʇʨʠ ʵʪʦʤ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ, ʝʩʣʠ ʥʝ 

ʙʨʘʪʴ ʚ ʨʘʩʯʝʪ ʦʙʲʝʤ ʦʧʝʨʘʮʠʠ, ʪʦ ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ 

ʧʦʩʣʝ ʦʪʢʨʳʪʳʭ ʦʧʝʨʘʮʠʡ ʩʦʩʪʘʚʠʣʘ 15,2%, ʘ ʧʦʩʣʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ ï 

15,5%. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʤʫ, ʪʠʧ ʜʦʩʪʫʧʘ ʥʝ ʦʢʘʟʘʣʩʷ ʚʝʜʫʱʠʤ ʚ ʨʘʟʚʠʪʠʠ 

ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ (OR 0,88, 95% ɼʀ 0,42ï1,86) [55]. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʜʦʩʪʫʧʘ ʚ ʦʧʝʨʘʮʠʷʭ ʧʦ ʧʦʚʦʜʫ ʉɸʊʂ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ ʦʜʥʦʟʥʘʯʥʳʭ ʜʘʥʥʳʭ ʦ ʟʥʘʯʠʤʦʤ ʧʨʝʠʤʫʱʝʩʪʚʝ ʝʛʦ ʥʘʜ 

ʦʪʢʨʳʪʳʤ ʜʦʩʪʫʧʦʤ ʧʨʠ ʪʦʤ, ʯʪʦ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʝʛʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʢʦʩʤʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. 

 

1.7. ɺʣʠʷʥʠʝ ʚʥʝʜʨʝʥʠʷ ʧʦʣʠʧʦʟʥʳʭ ʨʝʛʠʩʪʨʦʚ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ ɸʇʉ 

ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʨʝʛʠʩʪʨʦʚ ʚ ʤʝʜʠʮʠʥʩʢʦʡ 

ʩʬʝʨʝ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʯʝʪʢʦʛʦ ʦʙʱʝʧʨʠʥʷʪʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʯʪʦ ʞʝ ʢʦʥʢʨʝʪʥʦ ʥʘʟʳʚʘʝʪʩʷ ʨʝʛʠʩʪʨʦʤ [51]. ʇʨʠ ʵʪʦʤ ʚʧʦʣʥʝ 

ʧʨʘʚʦʤʦʯʥʳʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: ʨʝʛʠʩʪʨ ʧʘʮʠʝʥʪʦʚ ï ɻ ʪʦ 

ʧʨʦʩʧʝʢʪʠʚʥʦʝ, ʦʙʩʝʨʚʘʮʠʦʥʥʦʝ (ʥʘʙʣʶʜʘʪʝʣʴʥʦʝ) ʢʦʛʦʨʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʘʮʠʝʥʪʦʚ ʩ ʢʦʥʢʨʝʪʥʦʡ ʙʦʣʝʟʥʴʶ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʠʣʠ 

ʦʜʠʥʘʢʦʚʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ [121]. 

ɺ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʨʘʙʦʪ Mallinson E.K. et al. 

ʧʨʠʚʦʜʷʪ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʄʘʥʯʝʩʪʝʨʩʢʦʛʦ ʇʦʣʠʧʦʟʥʦʛʦ 

ʨʝʛʠʩʪʨʘ (Manchester Polyposis Registry), ʦʩʥʦʚʘʥʥʦʛʦ ʚ 1988 ʛ. [178].  ʇʨʠ ʵʪʦʤ 

ʟʘ ʧʝʨʠʦʜ ʩ 1989ʛ. ʧʦ 2009ʛ. ʚ ʨʝʛʠʩʪʨ ʙʳʣʠ ʟʘʥʝʩʝʥʳ ʜʘʥʥʳʝ ʦ ʚʩʝʛʦ ʣʠʰʴ 186 
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ʧʘʮʠʝʥʪʘʭ ʩ ʩʝʤʝʡʥʳʤ ʘʜʝʥʦʤʘʪʦʟʦʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ʇʦ ʜʘʥʥʳʤ ʘʚʪʦʨʦʚ 

ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʂʈʈ ʫ ʧʘʮʠʝʥʪʦʚ ʜʦ ʦʩʥʦʚʘʥʠʷ ʈʝʛʠʩʪʨʘ ʩʦʩʪʘʚʠʣʘ 28,7%, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ, ʚʥʝʩʝʥʥʳʭ ʚ ʈʝʛʠʩʪʨ, 

ʫʤʝʥʴʰʠʣʩʷ ʚʜʚʦʝ ʠ ʩʦʩʪʘʚʠʣ 14,0%. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

çʜʦʞʠʪʠʷè ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʤʝʡʥʳʤ ʘʜʝʥʦʤʘʪʦʟʦʤ ʚ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʈʝʛʠʩʪʨʘ (69,6 ʣʝʪ, 95% CI 64,0 ʜʦ 75,2) ʦʢʘʟʘʣʩʷ ʥʘ 11,5 ʣʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ (58,1 ʣʝʪ, 95% CI 53,2 ʜʦ 63,0, p=0,007). ʀʥʪʝʨʝʩʥʳʤʠ 

ʚʳʛʣʷʜʷʪ ʜʘʥʥʳʝ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʝ ʚ ʯʘʩʪʦʪʝ ʚʳʷʚʣʝʥʠʷ ʂʈʈ (43,5% 

ʧʨʦʪʠʚ 3,8%, p<0,001) ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ, ʢʪʦ ʧʦʜʚʝʨʛʩʷ ʩʢʨʠʥʠʥʛʦʚʦʤʫ 

ʦʙʩʣʝʜʦʚʘʥʠʶ ʚ ʙʝʩʩʠʤʧʪʦʤʥʦʤ ʧʝʨʠʦʜʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺ ʜʨʫʛʦʡ ʨʘʙʦʪʝ Gibbons D.C. et al. [120] ʧʨʠʚʦʜʷʪ ʜʘʥʥʳʝ ʦ 439 ʧʘʮʠʝʥʪʘʭ 

ʩ ʩʝʤʝʡʥʳʤ ʘʜʝʥʦʤʘʪʦʟʦʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʠʟ ʢʦʪʦʨʳʭ ʫ 293 ʜʠʘʛʥʦʟ ʫʩʪʘʥʦʚʣʝʥ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʢʨʠʥʠʥʛʘ, ʘ ʦʩʪʘʣʴʥʳʝ 146 ʦʙʨʘʪʠʣʠʩʴ ʩ 

ʢʣʠʥʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʦʡ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʢʨʠʥʠʥʛʘ ʧʦʟʚʦʣʠʣʦ 

ʩʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʚʳʷʚʣʝʥʠʷ ʂʈʈ ʩ 33,6% ʜʦ 5,1% ʠ ʫʚʝʣʠʯʠʪʴ ʩʨʝʜʥʶʶ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʥʘ 4 ʛʦʜʘ. ɸʥʘʣʠʟ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʦ ʤʝʪʦʜʫ KaplanïMeier 

ʧʦʢʘʟʘʣ, ʯʪʦ ʩʢʨʠʥʠʥʛ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 50 ʣʝʪ, ʘ ʧʦʩʣʝ ʵʪʦʛʦ 

ʩʤʝʨʪʥʦʩʪʴ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʚʥʝʢʠʰʝʯʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʠ ʜʨʫʛʠʤʠ 

ʥʝʩʚʷʟʘʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʨʝʛʠʩʪʨʦʚ ʙʦʣʴʥʳʭ ʩʝʤʝʡʥʳʤ 

ʘʜʝʥʦʤʘʪʦʟʦʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʷʚʣʷʝʪʩʷ ɼʘʪʩʢʠʡ ʨʝʛʠʩʪʨ. ʆʥ ʙʳʣ ʦʩʥʦʚʘʥ ʚ 1971 

ʛ., ʘ ʚ 1975ʛ. ʩʪʘʣ ʥʘʮʠʦʥʘʣʴʥʳʤ [85]. ʇʦ ʜʘʥʥʳʤ ʥʘ 2001ʛ. ʨʝʛʠʩʪʨ ʩʦʜʝʨʞʘʣ 

ʠʥʬʦʨʤʘʮʠʶ ʦ 434 ʧʘʮʠʝʥʪʘʭ ʠʟ 165 ʩʝʤʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʙʳʣʦ 252 (58%) 

ʧʨʦʙʘʥʜʘ ʠ 182 (42%) ʘʢʪʠʚʥʦ ʚʳʷʚʣʝʥʥʳʭ ʙʦʣʴʥʳʭ ʩʝʤʝʡʥʳʤ ʘʜʝʥʦʤʘʪʦʟʦʤ. 

ʂʈʈ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 170 ʠʟ 252 ʧʨʦʙʘʥʜʦʚ (67%) ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʫʩʪʘʥʦʚʢʦʡ ʜʠʘʛʥʦʟʘ ʩʝʤʝʡʥʦʛʦ ʘʜʝʥʦʤʘʪʦʟʘ ʠ ʫ 5 ʠʟ 182 (3%) ʚʳʟʚʘʥʥʳʭ ʜʣʷ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʨʦʜʩʪʚʝʥʥʠʢʦʚ (p<0,001). ʇʨʠ ʵʪʦʤ ʦʙʱʘʷ 10-ʣʝʪʥʷʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 94% ʩʨʝʜʠ ʚʳʟʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 44% 

ʩʨʝʜʠ ʧʨʦʙʘʥʜʦʚ (p<0,0001). ʇʨʠ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʧʦʷʚʣʝʥʠʷ ʨʝʛʠʩʪʨʘ ʦʪʤʝʯʝʥʦ, 



67 

 

ʯʪʦ ʜʦʣʷ ʘʢʪʠʚʥʦ ʚʳʟʳʚʘʝʤʳʭ ʧʘʮʠʝʥʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 19% ʜʦ 

52% (p<0,00001), ʘ ʯʘʩʪʦʪʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʛʥʦʟʘ ʂʈʈ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʩʝʤʝʡʥʳʤ ʘʜʝʥʦʤʘʪʦʟʦʤ ʫʤʝʥʴʰʠʣʘʩʴ ʩ 60% ʜʦ 27% (p<0,00001) [13].  

ɺ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʟʦʨʝ Barrow P. et al. [64] ʧʨʠʚʦʜʷʪ ʩʚʦʜʥʳʝ ʜʘʥʥʳʝ 

ʦ ʚʣʠʷʥʠʠ ʩʢʨʠʥʠʥʛʘ ʥʘ ʯʘʩʪʦʪʫ ʚʳʷʚʣʝʥʠʷ ʂʈʈ (ʨʠʩʫʥʦʢ 3). ʈʝʟʫʣʴʪʘʪʳ ʚʩʝʭ 

ʧʨʠʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʤ 

ʚʣʠʷʥʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚʳʩʦʢʦʡ ʛʨʫʧʧʳ ʨʠʩʢʘ ʥʘ 

ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʂʈʈ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʣʝʯʝʥʠʷ.    

 

 

ʈʠʩʫʥʦʢ 3. ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʨʘʚʥʠʚʘʶʱʠʭ ʯʘʩʪʦʪʫ ʚʳʷʚʣʝʥʠʷ ʂʈʈ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʜʠʘʛʥʦʩʪʠʢʠ ʩʝʤʝʡʥʦʛʦ ʘʜʝʥʦʤʘʪʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ (ʧʨʠ 

ʩʢʨʠʥʠʥʛʦʚʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ vs. ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʦ ʧʦʚʦʜʫ ʢʣʠʥʠʯʝʩʢʦʡ 

ʩʠʤʧʪʦʤʘʪʠʢʠ) [64]. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ 

ʧʦʣʠʧʦʟʥʳʭ ʨʝʛʠʩʪʨʦʚ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʣʫʯʰʝʥʠʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʘʜʝʥʦʤʘʪʦʟʥʳʤ ʧʦʣʠʧʦʟʥʳʤ ʩʠʥʜʨʦʤʦʤ ï ʚ 

ʩʚʷʟʠ ʩ ʨʘʥʥʠʤ ʚʳʷʚʣʝʥʠʝʤ ʧʘʮʠʝʥʪʦʚ ʩ ʥʦʩʠʪʝʣʴʩʪʚʦʤ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʚʳʨʦʩʣʘ ʯʘʩʪʦʪʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ, ʩʥʠʟʠʚ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʂʈʈ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʛʦʩʧʠʪʘʣʴʥʳʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʨʝʛʠʩʪʨʳ ʥʝʩʢʦʣʴʢʦ ʫʩʪʫʧʘʶʪ ʥʘʮʠʦʥʘʣʴʥʳʤ 

ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʩʚʷʟʘʥʦ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʩ ʠʭ ʤʝʥʴʰʝʡ 

ʥʘʧʦʣʥʷʝʤʦʩʪʴʶ ʠ ʦʪʣʠʯʘʶʱʠʤʩʷ ʥʘʙʦʨʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ.    

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʚʩʪʨʝʪʠʣʦʩʴ ʩʦʦʙʱʝʥʠʡ ʦ 

ʥʘʣʠʯʠʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʨʝʛʠʩʪʨʦʚ ʙʦʣʴʥʳʭ ʩ ʧʦʣʠʧʦʟʥʳʤʠ ʩʠʥʜʨʦʤʘʤʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʤʫ ʥʝʚʦʟʤʦʞʥʦ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʧʦʤʦʱʠ ʵʪʦʡ 

ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʘʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʜʦʙʥʳʭ 

ʨʝʛʠʩʪʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

  

1.8. ʅʝʨʝʰʝʥʥʳʝ ʚʦʧʨʦʩʳ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ɸʇʉ 

ɺ ʟʘʚʝʨʰʝʥʠʝ ʛʣʘʚʳ, ʧʦʩʚʷʱʝʥʥʦʡ ʦʧʠʩʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʚʦʧʨʦʩʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ, 

ʭʦʪʝʣʦʩʴ ʙʳ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ, ʦʪʥʦʰʝʥʠʝ ʢ 

ʢʦʪʦʨʳʤ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʦʜʥʦʟʥʘʯʥʦ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʝʪ ʯʝʪʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʦʷʚʣʝʥʠʡ 

ʉɸʊʂ - ʦʜʥʦʟʥʘʯʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʤʦʛ ʙʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ 

ʜʠʘʛʥʦʟ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠʣʠ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʳ ʉɸʊʂ. ʇʨʠ ʵʪʦʤ ʨʘʟʥʷʪʩʷ 

ʤʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʣʠʯʠʷ ʢʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʫ ʙʦʣʴʥʳʭ ʩ ʉɸʊʂ [127,208]. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʚʳʙʦʨʝ ʣʝʯʝʙʥʦʡ ʪʘʢʪʠʢʠ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʥʘʣʠʯʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ 

ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʥʘʣʠʯʠʝʤ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʘʜʝʥʦʤ ʚ 
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ʪʦʣʩʪʦʡ ʢʠʰʢʝ, ʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʘʪʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʛʝʥʘʭ ɸʈʉ ʠ 

MUTYH.  

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʜʠʩʢʫʪʘʙʝʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʧʨʠ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ʩ ʉɸʊʂ 

ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʠ 

ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʵʪʦʪ ʚʳʙʦʨ: ʚʦʟʨʘʩʪ ʜʠʘʛʥʦʩʪʠʢʠ 

ʉɸʊʂ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʤʝʨʳ ʘʜʝʥʦʤ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ, ʥʘʣʠʯʠʝ ʘʜʝʥʦʤ ʚ 

ʞʝʣʫʜʢʝ ʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʝ, ʥʘʣʠʯʠʝ ʚ ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝʟʝ ʉɸʊʂ ʠʣʠ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʠ ʚʦʟʨʘʩʪ ʝʛʦ ʤʘʥʠʬʝʩʪʘʮʠʠ, ʥʘʣʠʯʠʝ ʫ ʙʣʠʞʘʡʰʠʭ  

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ, ʪʠʧ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʚ ʛʝʥʝ ɸʈʉ ʠ ʪ.ʜ.  

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʥʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʤʥʝʥʠʷ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʤʘ 

ʦʧʝʨʘʮʠʠ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʤ ʤʝʪʦʜʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ, ʘ ʪʘʢʞʝ ʚʠʜʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʜʦʩʪʫʧʘ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʫʶ ʠʩʪʦʨʠʶ 

ʠʟʫʯʝʥʠʷ ʉɸʊʂ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʝʪʩʷ ʢʨʘʡʥʝ ʤʘʣʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʪʝʯʝʥʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʫ ʙʦʣʴʥʳʭ ʩ ʉɸʊʂ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʧʨʦʩʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ, 

ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʩʝ ʵʪʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʥʘʩʪʦʷʱʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

  



70 

 

ɻʣʘʚʘ II . ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

2.1. ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘʩʪʦʷʱʝʝ ʦʙʩʝʨʚʘʮʠʦʥʥʦʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ-ʧʨʦʩʧʝʢʪʠʚʥʦʝ 

ʦʜʥʦʮʝʥʪʨʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ 

ʣʝʯʝʥʠʷ 420 ʧʘʮʠʝʥʪʦʚ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ɸʇʉ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʚ ʌɻɹʋ 

çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ.  

ɺ ʘʚʛʫʩʪʝ 2019 ʛ. ʙʳʣʘ ʥʘʯʘʪʘ ʨʘʙʦʪʘ ʛʦʩʧʠʪʘʣʴʥʦʛʦ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ 

ʅʇʉ, ʢʦʪʦʨʳʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʣʝʯʝʥʠʝ ʥʘ ʙʘʟʝ ʌɻɹʋ çʅʄʀʎ 

ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. ɺ ʫʢʘʟʘʥʥʳʡ ʈʝʝʩʪʨ 

ʧʨʦʩʧʝʢʪʠʚʥʦ ʚʥʦʩʷʪʩ ̫ʜʘʥʥʳʝ ʠ ʦ ʧʘʮʠʝʥʪʘʭ ʩ ɸʇʉ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʦʥ 

ʷʚʣʷʝʪʩʷ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʧʨʝʜʨʘʢʦʚʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. ʕʪʠ ʧʘʮʠʝʥʪʳ ʩʪʘʣʠ 

ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʫʶ 

ʚʢʣʶʯʝʥ 271 ʙʦʣʴʥʦʡ, ʧʦʣʫʯʠʚʰʠʡ ʣʝʯʝʥʠʝ ʚ ʧʝʨʠʦʜ ʩ ʘʚʛʫʩʪʘ 2019 ʧʦ ʤʘʨʪ 

2025 ʛʦʜʘ.    

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʚ ʈʝʝʩʪʨ ʪʘʢʞʝ ʙʳʣʠ ʚʥʝʩʝʥʳ ʜʘʥʥʳʝ ʦ 149 

ʧʘʮʠʝʥʪʘʭ ʩ ɸʇʉ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ (ʩ ʤʘʷ 2013 ʛ. ʧʦ ʘʚʛʫʩʪ 2019 ʛ.) ʙʳʣʠ 

ʦʧʝʨʠʨʦʚʘʥʳ ʚ ʫʩʣʦʚʠʷʭ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʠʣʠ ʜʨʫʛʠʭ ʢʣʠʥʠʢ, ʘ ʜʘʣʴʥʝʡʰʝʝ ʠʭ ʘʤʙʫʣʘʪʦʨʥʦʝ 

ʥʘʙʣʶʜʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʨʘʤʢʘʭ ʈʝʝʩʪʨʘ. ʕʪʠ ʧʘʮʠʝʥʪʳ 

ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʨʠʪʝʨʠʷʤʠ 

ʚʢʣʶʯʝʥʠʷ ʷʚʣʷʣʠʩʴ:  

1. ʅʘʣʠʯʠʝ ʙʦʣʝʝ 100 ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ; 

2. ʅʘʣʠʯʠʝ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ 20-100 ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ ʧʨʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʡ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʩʘʥʘʮʠʠ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ; 
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3. ʅʘʣʠʯʠʝ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ 20-100 ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ, ʦʜʠʥ 

ʠ/ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʤʘʣʠʛʥʠʟʘʮʠʠ ʠʣʠ ʧʦʜʦʟʨʠʪʝʣʴʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʤʘʣʠʛʥʠʟʘʮʠʠ; 

4. ʅʘʣʠʯʠʝ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʥʘ ʬʦʥʝ 20 ʠ/ʠʣʠ ʙʦʣʝʝ 

ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ; 

5. ʇʦʜʧʠʩʘʥʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʧʨʝʜʣʦʞʝʥʥʦʝ 

ʣʝʯʝʥʠʝ; 

6. ɺʦʟʨʘʩʪ Ó18 ʣʝʪ. 

 

ʂʨʠʪʝʨʠʝʤ ʥʝʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʣ ʦʪʢʘʟ ʧʘʮʠʝʥʪʘ ʦʪ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʚʥʝʩʝʥʠʷ ʚ ʈʝʝʩʪʨ ʙʦʣʴʥʳʭ ʩ ʅʇʉ.  

 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʦʧʝʨʠʨʦʚʘʥʳ 

232 ʧʘʮʠʝʥʪʘ, ʘ 39 ʙʦʣʴʥʳʤ ʦʧʝʨʘʮʠʷ ʥʝ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʨʠʯʠʥʘʤ. ʇʨʠ ʵʪʦʤ ʧʨʠʯʠʥʳ ʥʝʚʳʧʦʣʥʝʥʠʷ ʥʘʟʥʘʯʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʠ 

ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʦʙʥʦʡ ʪʘʢʪʠʢʠ ʙʳʣʠ ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʪʜʝʣʴʥʦ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʜʘʥʥʳʭ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʠ ʦʙʲʝʤʘ ʦʧʝʨʘʮʠʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʠ 

ʦʪʜʘʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʢʘʢ: 

¶ ɺʣʠʷʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʚʳʙʦʨ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ ʠ ʧʨʦʛʥʦʟ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ; 

¶ ʂʦʨʨʝʣʷʮʠʷ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʜʘʣʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ;  

¶ ɺʣʠʷʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʜʦʩʪʫʧʘ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʠ 

ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ; 

¶ ʉʨʘʚʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ; 
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¶ ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʢʘ ʫ ʙʦʣʴʥʳʭ ʩ 

ɸʇʉ; 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʜʝʩʤʦʤ; 

¶ ɺʣʠʷʥʠʝ ʚʥʝʜʨʝʥʠʷ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʅʇʉ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ 

ʙʦʣʴʥʳʭ ʩ ɸʇʉ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʙʳʣʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʝʜʝʥʠʝ ʦʩʤʦʪʨʘ ʢʦʣʦʧʨʦʢʪʦʣʦʛʦʤ, ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ (ʵʟʦʬʘʛʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʠʷ, ʘ ʪʘʢʞʝ ʦʩʤʦʪʨ ʦʩʪʘʚʰʠʭʩʷ 

ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠ/ʠʣʠ ʜʠʩʪʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʪʦʥʢʦʡ ʢʠʰʢʠ), ʚʳʧʦʣʥʝʥʠʝ 

ʂʊ/ʄʈʊ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ï ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʚ ʜʘʣʴʥʝʡʰʝʤ 1 

ʨʘʟ ʚ ʛʦʜ ʧʦʞʠʟʥʝʥʥʦ.   

ʆʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʙʳʣʠ ʠʟʫʯʝʥʳ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʛʫʣʷʨʥʳʭ ʦʩʤʦʪʨʦʚ ʠ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʜʨʫʛʠʭ ʢʣʠʥʠʢʘʭ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʞʠʚʘʥʠʝʤ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʌ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʛʨʫʧʧʘʤ ʠ ʩʭʝʤʘʪʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʜʠʟʘʡʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.  

 

ʈʠʩʫʥʦʢ 4. ɹʣʦʢ-ʩʭʝʤʘ ʜʠʟʘʡʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
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2.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ 

2.2.1. ʇʨʦʩʧʝʢʪʠʚʥʘʷ ʛʨʫʧʧʘ 

ɺ ʧʨʦʩʧʝʢʪʠʚʥʫʶ ʛʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʝʥ 271 ʧʘʮʠʝʥʪ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʙʳʣʦ 142 ʞʝʥʱʠʥʳ (52,4%) ʠ 129 ʤʫʞʯʠʥ (47,6%). ʄʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ 

ʫʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ɸʇʉ ʫ ʥʠʭ ʩʦʩʪʘʚʠʣʘ 32 ʛʦʜʘ (21;41) (7-72). ʇʨʠ ʵʪʦʤ 

ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 206 ʧʘʮʠʝʥʪʦʚ (76%) ʦʙʨʘʪʠʣʠʩʴ ʚ ʢʣʠʥʠʢʫ ʧʝʨʚʳʤʠ ʠʟ ʩʚʦʝʡ 

ʩʝʤʴʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 65 ʧʘʮʠʝʥʪʦʚ (24%) ï ʢʘʢ ʨʦʜʩʪʚʝʥʥʠʢʠ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʤ 

ʨʘʥʝʝ ʚ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ 

ʈʦʩʩʠʠ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʛʥʦʟ ɸʇʉ, ʪ.ʝ. ʜʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʥʠʭ 

ʷʚʠʣʘʩʴ ʨʝʟʫʣʴʪʘʪʦʤ ʘʢʪʠʚʥʦʛʦ ʧʦʠʩʢʘ ʩʨʝʜʠ ʛʨʫʧʧʳ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫ 180 ʧʘʮʠʝʥʪʦʚ (66,4%) ʙʳʣ 

ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʛʥʦʟ ɸʇʉ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʤʘʣʠʛʥʠʟʘʮʠʠ ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʫ 91 

ʧʘʮʠʝʥʪʘ (33,6%) ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʂʈʈ ʥʘ ʬʦʥʝ ɸʇʉ, ʧʨʠʯʝʤ ʧʷʪʝʨʦ ʠʟ ʥʠʭ 

(5,5%) ʠʤʝʣʠ ʧʨʠʟʥʘʢʠ ʦʪʜʘʣʝʥʥʦʛʦ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ. ʋ 20 ʙʦʣʴʥʳʭ (7,4%) ʢ 

ʤʦʤʝʥʪʫ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ɸʇʉ ʠʤʝʣʩʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʤʥʝʟ: 7 

ʧʘʮʠʝʥʪʦʚ (2,6%) ʨʘʥʝʝ ʙʳʣʠ ʦʧʝʨʠʨʦʚʘʥʳ ʧʦ ʧʦʚʦʜʫ ʂʈʈ, 7 ʧʘʮʠʝʥʪʦʚ (2,6%) 

ʪʘʢʞʝ ʨʘʥʝʝ ʧʦʣʫʯʠʣʠ ʣʝʯʝʥʠʝ ʧʦ ʧʦʚʦʜʫ ʨʘʢʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, 2 ʧʘʮʠʝʥʪʢʠ 

(0,74%) ʧʝʨʝʥʝʩʣʠ ʦʧʝʨʘʮʠʠ ʧʦ ʧʦʚʦʜʫ ʨʘʢʘ ʵʥʜʦʤʝʪʨʠʷ, ʠ ʧʦ 1 ʧʘʮʠʝʥʪʫ 

(0,37%) ʠʤʝʣʠ ʚ ʘʥʘʤʥʝʟʝ ʛʝʧʘʪʦʙʣʘʩʪʦʤʫ (ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ), 

ʥʝʡʨʦʬʠʙʨʦʩʘʨʢʦʤʫ, ʣʠʤʬʦʤʫ, ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ʇʨʠ ʚʳʷʩʥʝʥʠʠ 

ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 167 ʙʦʣʴʥʳʭ (61,6%) ʦʪʤʝʪʠʣʠ ʝʛʦ 

ʦʪʷʛʦʱʝʥʥʳʡ ʩʪʘʪʫʩ - ʫ ʙʣʠʞʘʡʰʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʠʤʝʣʦ ʤʝʩʪʦ ʥʘʣʠʯʠʝ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʧʫʭʦʣʝʡ ʦʨʛʘʥʦʚ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ) ʠʣʠ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʵʪʦ, ʣʠʰʴ ʫ 111 ʧʘʮʠʝʥʪʦʚ (41%) ʩʨʝʜʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʨʘʥʝʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ 

ʜʠʘʛʥʦʟ ɸʇʉ. ʄʝʜʠʘʥʘ ʩʘʤʦʛʦ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʜʠʘʛʥʦʩʪʠʢʠ ɸʇʉ ʚ ʩʝʤʴʷʭ 

ʩʦʩʪʘʚʠʣʘ 30 ʣʝʪ (20;39) (7-73).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʫ 205 ʧʘʮʠʝʥʪʦʚ (81%) ʠʤʝʣʦ ʤʝʩʪʦ ʥʘʣʠʯʠʝ ʧʘʪʦʛʝʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ ɸʈʉ, ʫ 21 ʧʘʮʠʝʥʪʘ (8,3%) ï ʥʘʣʠʯʠʝ ʙʠʘʣʣʝʣʴʥʳʭ ʧʘʪʦʛʝʥʥʳʭ 
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ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ MUTYH, ʫ 2 ʧʘʮʠʝʥʪʦʚ (0,8%) - ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ 

SMAD4, ʠ ʧʦ ʦʜʥʦʤʫ ʧʘʮʠʝʥʪʫ (0,4%) ʠʤʝʣʠ ʧʘʪʦʛʝʥʥʳʡ ʚʘʨʠʘʥʪ ʚ ʛʝʥʝ 

BMPR1A ʠ ʙʠʘʣʣʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʚ ʛʝʥʝ NTHL1. ʉʝʤʥʘʜʮʘʪʠ ʧʘʮʠʝʥʪʘʤ ʚ ʩʠʣʫ 

ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʯʠʥ ʥʝ ʫʜʘʣʦʩʴ ʧʨʦʚʝʩʪʠ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ.  

2.2.2. ʈʝʪʨʦʩʧʝʢʪʠʚʥʘʷ ʛʨʫʧʧʘ 

ɺ ʨʝʪʨʦʩʧʝʢʪʠʚʥʫʶ ʛʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʝʥʳ 149 ʙʦʣʴʥʳʭ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʙʳʣʦ 73 ʞʝʥʱʠʥʳ (49%) ʠ 76 ʤʫʞʯʠʥ (51%). ʄʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ 

ʫʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ɸʇʉ ʫ ʥʠʭ ʩʦʩʪʘʚʠʣʘ 33 ʛʦʜʘ (27;44) (16-79). ʇʝʨʚʠʯʥʦ 

ʦʙʨʘʪʠʣʠʩʴ 127 ʧʘʮʠʝʥʪʦʚ (85,2%), ʘ 22 (14,8%) ʦʢʘʟʘʣʠʩʴ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ 

ʙʦʣʴʥʳʭ ʩ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ɸʇʉ. ʉʦʛʣʘʩʥʦ ʤʝʜʠʮʠʥʩʢʠʤ 

ʜʦʢʫʤʝʥʪʘʤ, ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʫ 85 ʧʘʮʠʝʥʪʦʚ (57%) ʧʦ ʜʘʥʥʳʤ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʠʤʝʣʦ ʤʝʩʪʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʫ 64 (43%) 

ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʂʈʈ ʥʘ ʬʦʥʝ ɸʇʉ, ʧʨʠʯʝʤ ʫ 8 ʙʦʣʴʥʳʭ (12,5%) ï ʩ 

ʧʨʠʟʥʘʢʘʤʠ ʦʪʜʘʣʝʥʥʦʛʦ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ. ʆʪʷʛʦʱʝʥʥʳʡ ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʤʥʝʟ ʙʳʣ ʦʪʤʝʯʝʥ ʫ 20 ʙʦʣʴʥʳʭ (13,4%): 12 ʧʘʮʠʝʥʪʦʚ (8%) ʨʘʥʝʝ ʧʝʨʝʥʝʩʣʠ 

ʣʝʯʝʥʠʝ ʧʦ ʧʦʚʦʜʫ ʂʈʈ, 3 (2%) ï ʧʦ ʧʦʚʦʜʫ ʨʘʢʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʧʦ 1 

ʧʘʮʠʝʥʪʫ (0,7%) ʠʤʝʣʠ ʚ ʘʥʘʤʥʝʟʝ ʛʝʧʘʪʦʙʣʘʩʪʦʤʫ (ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ), ʨʘʢ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʨʘʢ ʷʠʯʥʠʢʘ, ʨʘʢ ʘʥʘʣʴʥʦʛʦ ʢʘʥʘʣʘ, ʘ ʪʘʢʞʝ ʦʧʫʭʦʣʴ 

ʤʦʟʞʝʯʢʘ. ʋ 76 ʧʘʮʠʝʥʪʦʚ (51%) ʦʪʤʝʯʝʥ ʦʪʷʛʦʱʝʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ, ʧʨʠ 

ʵʪʦʤ ʜʠʘʛʥʦʟ ɸʇʉ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚ ʩʝʤʴʝ ʣʠʰʴ ʫ 49 ʙʦʣʴʥʳʭ (32,9%), ʘ 

ʤʝʜʠʘʥʘ ʩʘʤʦʛʦ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʜʠʘʛʥʦʩʪʠʢʠ ɸʇʉ ʚ ʩʝʤʴʷʭ ʩʦʩʪʘʚʠʣʘ 32,5 

ʛʦʜʘ (26;43) (8-79). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ 

ʥʘʣʠʯʠʝ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ ɸʈʉ ʫ 101 ʧʘʮʠʝʥʪʘ (72,7%), ʙʠʘʣʣʝʣʴʥʳʭ 

ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ MUTYH ʫ 15 ʧʘʮʠʝʥʪʦʚ (10,8%), ʫ 2 ʧʘʮʠʝʥʪʦʚ 

(1,4%) - ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ BMPR1A, ʠ ʫ ʝʱʝ 2 ʧʘʮʠʝʥʪʦʚ (1,4%) - 

ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ SMAD4. ɼʝʩʷʪʠ ʧʘʮʠʝʥʪʘʤ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʩʪʠ ʥʝ ʫʜʘʣʦʩʴ. 

ʉʚʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʠʝʥʪʦʚ ʦʙʝʠʭ ʛʨʫʧʧ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 
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ʊʘʙʣʠʮʘ 4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʨʦʩʧʝʢʪʠʚʥʘʷ 

ʛʨʫʧʧʘ (n=271) 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʘʷ 

ʛʨʫʧʧʘ (n=149) 

ʨ 

ʇʦʣ (ʞ/ʤ) 142/129 73/76 0,5 

ɺʦʟʨʘʩʪ ʜʠʘʛʥʦʩʪʠʢʠ ɸʇʉ, 

ʄʝ (ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.), 

ʣʝʪ 

32 (21;41) (7-72) 33 (27;44) (16-79) 0,03 

ʇʨʦʙʘʥʜʳ, n (%)  206 (76) 127 (85,2) 
0,032 

ʈʦʜʩʪʚʝʥʥʠʢʠ, n (%) 65 (24) 22 (14,8) 

ʆʪʷʛʦʱʝʥʥʳʡ ʩʝʤʝʡʥʳʡ 

ʘʥʘʤʥʝʟ, n (%) 
167 (61,6) 76 (51) 0,04 

ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʩʝʤʴʝ 

ʜʠʘʛʥʦʟ ɸʇʉ, n (%) 
111 (41) 49 (32,9) 0,1 

ʅʘʠʙʦʣʝʝ ʨʘʥʥʠʡ ʚʦʟʨʘʩʪ 

ʜʠʘʛʥʦʩʪʠʢʠ ɸʇʉ ʚ ʩʝʤʴʝ, 

ʄʝ (ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.), 

ʣʝʪ 

30 (20;39) (7-73) 32,5 (26;43) (8-79) 0,005 

ʅʘʣʠʯʠʝ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʤʥʝʟʘ, n (%) 
20 (7,4) 20 (13,4) 0,055 

ʅʘʣʠʯʠʝ ʂʈʈ ʥʘ ʬʦʥʝ ɸʇʉ 

ʥʘ ʤʦʤʝʥʪ ʦʙʨʘʱʝʥʠʷ, n (%) 
91 (33,6) 64 (43%) 0,058 

ʅʘʣʠʯʠʝ ʤʝʪʘʩʪʘʪʠʯʝʩʢʦʛʦ 

ʂʈʈ ʥʘ ʬʦʥʝ ɸʇʉ ʥʘ ʤʦʤʝʥʪ 

ʦʙʨʘʱʝʥʠʷ, n (%) 

5 (5,5) 8 (12,5) 0,07 
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2.3. ʄʝʪʦʜʳ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ 

ɼʠʘʛʥʦʩʪʠʢʘ ɸʇʉ ʦʩʥʦʚʘʥʘ ʥʘ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ɸʇʉ ʧʨʦʚʦʜʠʣʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ 

ʜʠʘʛʥʦʩʪʠʢʫ ʩ ʜʨʫʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʩʠʥʜʨʦʤʘʤʠ, 

ʦʪʯʘʩʪʠ ʥʘʧʦʤʠʥʘʶʱʠʤʠ ʧʦ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ɸʇʉ: 

¶ ʩʧʦʨʘʜʠʯʝʩʢʠʡ ʨʘʢ ʪʦʣʩʪʦʡ ʢʠʰʢʠ [13,14] 

¶ ʩʠʥʜʨʦʤ ʃʠʥʯʘ [40] 

¶ ʩʠʥʜʨʦʤ ʇʝʡʪʮʘ-ɽʛʝʨʩʘ [30] 

¶ ʶʚʝʥʠʣʴʥʳʡ ʧʦʣʠʧʦʟ [27] 

¶ ʟʫʙʯʘʪʳʡ ʧʦʣʠʧʦʟ [19] 

ɼʣʷ ʵʪʦʛʦ ʚʩʝʤ ʙʦʣʴʥʳʤ ʥʘ ʘʤʙʫʣʘʪʦʨʥʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʣʠ ʢʦʤʧʣʝʢʩʥʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʦʙʱʠʡ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ, 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʢʦʥʩʫʣʴʪʘʮʠʶ ʚʨʘʯʘ-ʢʣʠʥʠʯʝʩʢʦʛʦ ʛʝʥʝʪʠʢʘ. 

 

2.3.1. ʂʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ 

ʂʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʚʳʧʦʣʥʷʣʠ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʥʘ ʘʤʙʫʣʘʪʦʨʥʦʤ ʵʪʘʧʝ 

ʚ ʦʪʜʝʣʝʥʠʠ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʡ ʧʦʣʠʢʣʠʥʠʢʠ ʌɻɹʋ ñʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ 

ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭò ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʟʘʚʝʜʫʶʱʘʷ ʦʪʜʝʣʝʥʠʝʤ ï 

ʢ.ʤ.ʥ. ɸ.ʆ. ʂʠʩʝʣʝʚʘ). 

ʂʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʚʢʣʶʯʘʣ ʩʙʦʨ ʞʘʣʦʙ, ʘʥʘʤʥʝʟʘ ʠ ʬʠʟʠʢʘʣʴʥʳʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʘʣʴʮʝʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʷʤʦʡ ʢʠʰʢʠ ʫ ʚʩʝʭ ʧʘʮʝʥʪʦʚ 

ʠ ʚʣʘʛʘʣʠʱʘ ʫ ʞʝʥʱʠʥ. ʆʧʨʝʜʝʣʷʣʠ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʳʭ, ʭʘʨʘʢʪʝʨ 

ʪʝʯʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʮʝʥʢʫ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʳʭ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʢʣʠʥʠʢʝ ʚʥʫʪʨʝʥʥʠʭ ʙʦʣʝʟʥʝʡ ʠ 

ʚʢʣʶʯʸʥʥʦʡ ʚ 1988 ʛ. ʄʦʩʢʦʚʩʢʠʤ ʥʘʫʯʥʳʤ ʦʙʱʝʩʪʚʦʤ ʘʥʝʩʪʝʟʠʦʣʦʛʦʚ ʠ 

ʨʝʘʥʠʤʘʪʦʣʦʛʦʚ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩʪʝʧʝʥʝʡ ʦʧʝʨʘʮʠʦʥʥʦ-
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ʘʥʝʩʪʝʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ, ʪʷʞʝʣʦʝ, 

ʢʨʘʡʥʝ ʪʷʞʝʣʦʝ ʠ ʪʝʨʤʠʥʘʣʴʥʦʝ. 

ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʦʙʨʘʪʠʣʠʩʴ ʚ 

ʢʣʠʥʠʢʫ ʫʞʝ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʜʠʘʛʥʦʟʘ ɸʇʉ, ʦʩʥʦʚʥʳʝ ʠʭ ʞʘʣʦʙʳ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʦʪʜʘʣʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʣʝʯʝʥʠʷ.  

ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ʠʟ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʙʳʣʠ ʞʘʣʦʙʳ ʥʘ ʯʘʩʪʳʡ, ʞʠʜʢʠʡ ʩʪʫʣ, ʙʦʣʠ ʚ ʞʠʚʦʪʝ, ʥʘʣʠʯʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʤʝʩʝʡ ʚ ʩʪʫʣʝ (ʢʨʦʚʴ, ʩʣʠʟʴ). ʋ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 

ʞʘʣʦʙʳ ʥʘ ʦʙʱʫʶ ʩʣʘʙʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʚʝʩʘ, ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʚʟʜʫʪʠʝ ʞʠʚʦʪʘ, 

ʪʦʰʥʦʪʫ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ (59 ʠʟ 65) 

ʧʘʮʠʝʥʪʦʚ (91%), ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʢʘʢ ʨʦʜʩʪʚʝʥʥʠʢʠ ʙʦʣʴʥʳʭ ʩ ɸʇʉ 

ʧʦʩʣʝ ʘʢʪʠʚʥʦʛʦ ʚʳʟʦʚʘ, ʞʘʣʦʙ ʥʘ ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝ ʙʳʣʦ. ɽʱʝ 26 (9,6%) 

ʧʘʮʠʝʥʪʦʚ ʨʘʥʝʝ, ʜʦ ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʩʧʝʢʪʠʚʥʫʶ ʛʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ 

ʦʧʝʨʠʨʦʚʘʥʳ ʥʘ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʧʦ ʧʦʚʦʜʫ ɸʇʉ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʥʠʢʘʭ, ʦʜʥʘʢʦ 

ʣʝʯʝʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʥʝ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ʐʝʩʪʠʜʝʩʷʪʠ ʩʝʤʠ (24,7%) 

ʧʘʮʠʝʥʪʘʤ ʜʦ ʦʙʨʘʱʝʥʠʷ ʚ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ 

ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʧʨʦʠʟʚʦʜʠʣʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ 

ʧʦʣʠʧʦʚ ʚ ʜʨʫʛʠʭ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʧʨʠʯʝʤ ʚ 35 (13%) 

ʩʣʫʯʘʷʭ ʦʪʤʝʯʝʥʦ 3 ʠ ʙʦʣʝʝ ʵʧʠʟʦʜʦʚ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʧʦʣʠʧʵʢʪʦʤʠʠ, ʘ ʩʨʝʜʠ 

ʥʠʭ ʫ 12 ʙʦʣʴʥʳʭ ï ʙʦʣʝʝ 10 ʵʧʠʟʦʜʦʚ.  

ʇʨʠ ʩʙʦʨʝ ʘʥʘʤʥʝʟʘ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʧʝʨʝʥʝʩʝʥʥʳʝ ʨʘʥʝʝ 

ʟʘʙʦʣʝʚʘʥʠʷ (ʦʩʦʙʝʥʥʦ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ), ʦʧʝʨʘʮʠʠ. ʊʘʢ, ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ 

ʚʳʟʳʚʘʣʠ ʫʧʦʤʠʥʘʥʠʷ ʦʙ ʦʧʫʭʦʣʷʭ, çʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭè ʩ ɸʇʉ (ʟʘʯʘʩʪʫʶ 

ʚʦʟʥʠʢʘʶʱʠʭ ʫ ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ) ï ʛʝʧʘʪʦʙʣʘʩʪʦʤʝ, 

ʧʘʧʠʣʣʷʨʥʦʤ ʨʘʢʝ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʆʢʘʟʘʣʦʩʴ, 

ʯʪʦ ʩʫʤʤʘʨʥʦ ʫ 10 (2,4%) ʧʘʮʠʝʥʪʦʢ ʦʙʱʝʡ ʛʨʫʧʧʳ ʝʱʝ ʜʦ ʫʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ 

ɸʇʉ ʠʤʝʣ ʤʝʩʪʦ ʨʘʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʧʨʠʯʝʤ ʤʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ 

ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʘʚʠʣʘ 17,5 ʣʝʪ (16;21) (13-29); ʫ 7 ʧʘʮʠʝʥʪʦʢ ʠʟ 10 ʚ ʩʝʤʴʝ ʫʞʝ 

ʨʘʥʝʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʛʥʦʟ ɸʇʉ, ʘ ʚ ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝʟʝ ʨʘʢ ʱʠʪʦʚʠʜʥʦʡ 
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ʞʝʣʝʟʳ ʚʩʪʨʝʯʘʣʩʷ 4 ʨʘʟʘ, ʝʱʝ 2 ʨʘʟʘ ʙʳʣʠ ʫʧʦʤʷʥʫʪʳ ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʊʘʢʞʝ ʫ 2 (0,5%) ʧʘʮʠʝʥʪʦʚ ʚ ʘʥʘʤʥʝʟʝ ʠʤʝʣʘ ʤʝʩʪʦ ʛʝʧʘʪʦʙʣʘʩʪʦʤʘ (ʫ ʦʙʦʠʭ ï 

ʚ ʚʦʟʨʘʩʪʝ 2 ʣʝʪ).  

ʇʨʠ ʦʙʱʝʤ ʦʩʤʦʪʨʝ ʧʘʮʠʝʥʪʘ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, 

ʙʣʝʜʥʦʩʪʴ ʠ ʩʫʭʦʩʪʴ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʚʥʝʢʠʰʝʯʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ (ʦʧʫʭʦʣʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʩʘʣʴʥʳʭ ʞʝʣʝʟ). ʆʩʤʦʪʨ ʠ ʧʘʣʴʧʘʮʠʶ 

ʞʠʚʦʪʘ ʧʨʦʚʦʜʠʣʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʦʧʫʭʦʣʝʡ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, 

ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʘʭʦʚʳʭ ʣʠʤʬʦʫʟʣʦʚ. 

ʆʩʤʦʪʨ ʧʝʨʠʘʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʤ ʢʨʝʩʣʝ ʚ 

ʧʦʣʦʞʝʥʠʠ ʧʘʮʠʝʥʪʘ ʥʘ ʩʧʠʥʝ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʚʝʜʝʥʥʳʤʠ ʢ ʞʠʚʦʪʫ ʥʦʛʘʤʠ, 

ʘ ʧʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ï ʚ ʧʦʣʦʞʝʥʠʠ ʥʘ ʙʦʢʫ. ʇʨʠ ʥʘʨʫʞʥʦʤ ʦʩʤʦʪʨʝ ʦʙʣʘʩʪʠ 

ʧʨʦʤʝʞʥʦʩʪʠ ʠ ʟʘʜʥʝʛʦ ʧʨʦʭʦʜʘ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʧʝʨʠʘʥʘʣʴʥʦʡ ʢʦʞʠ, ʬʦʨʤʫ ʘʥʫʩʘ, ʝʛʦ ʟʠʷʥʠʝ, ʥʘʣʠʯʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ ʠ 

ʜʝʬʦʨʤʘʮʠʡ. ʇʘʣʴʮʝʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʷʤʦʡ ʢʠʰʢʠ ʚʳʧʦʣʥʷʣʠ ʚʩʝʤ 

ʧʘʮʠʝʥʪʘʤ ʙʝʟ ʩʝʜʘʮʠʠ. ʇʨʠ ʥʘʣʠʯʠʠ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʩʪʥʳʝ 

ʘʥʝʩʪʝʪʠʢʠ. ʇʨʠ ʧʘʣʴʮʝʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ʦʮʝʥʠʚʘʣʠ ʥʘʣʠʯʠʝ 

ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʠʧʦʚ ʚ ʥʠʞʥʝʘʤʧʫʣʷʨʥʦʤ ʦʪʜʝʣʝ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠ ʠʭ 

ʨʘʟʤʝʨʳ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʘ 

ʠʭ ʬʦʥʝ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʣʠ ʥʘ ʪʦʥʫʩ ʠ ʚʦʣʝʚʳʝ ʩʦʢʨʘʱʝʥʠʷ ʘʥʘʣʴʥʦʛʦ 

ʩʬʠʥʢʪʝʨʘ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʟʘʧʠʨʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʷʤʦʡ ʢʠʰʢʠ 

(ɿɸʇʂ). 

ʈʝʢʪʦʨʦʤʘʥʦʩʢʦʧʠʶ ʚʳʧʦʣʥʷʣʠ ʙʝʟ ʩʝʜʘʮʠʠ ʚ ʧʦʣʦʞʝʥʠʠ ʙʦʣʴʥʦʛʦ ʣʝʞʘ 

ʥʘ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʤ ʢʨʝʩʣʝ ʥʘ ʩʧʠʥʝ ʠʣʠ ʥʘ ʙʦʢʫ. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʩʫʞʝʥʠʷ 

ʘʥʘʣʴʥʦʛʦ ʢʘʥʘʣʘ, ʥʝ ʧʨʦʭʦʜʠʤʦʛʦ ʜʣʷ ʧʘʣʴʮʘ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʳʧʦʣʥʷʣʠ. 

ʀʩʧʦʣʴʟʦʚʘʣʠ ʨʝʢʪʦʩʢʦʧʳ ʜʣʠʥʦʡ 25 ʩʤ ʠ ʥʘʨʫʞʥʳʤ ʜʠʘʤʝʪʨʦʤ 2 ʩʤ. 

ʆʮʝʥʠʚʘʣʠ ʩʦʩʪʦʷʥʠʝ ʩʪʝʥʢʠ ʧʨʷʤʦʡ ʢʠʰʢʠ: ʵʣʘʩʪʠʯʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʝ ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʫʥʢʘ ʠ ʩʫʞʝʥʠʷ ʧʨʦʩʚʝʪʘ ʧʨʷʤʦʡ ʢʠʰʢʠ; ʧʨʠ 

ʥʘʣʠʯʠʠ ʧʦʣʠʧʦʚ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ ʦʧʨʝʜʝʣʷʣʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ, ʦʮʝʥʠʚʘʣʠ 

ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʫ, ʘ ʪʘʢʞʝ ʦʪʤʝʯʘʣʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘʠʙʦʣʝʝ ʜʠʩʪʘʣʴʥʦʛʦ 

ʧʦʣʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʫʙʯʘʪʦʡ ʣʠʥʠʠ. 



79 

 

2.3.2. ʕʥʜʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʕʥʜʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʢʦʣʦʥʦʩʢʦʧʠʷ, 

ʵʟʦʬʘʛʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʠʷ, ʨʝʟʝʨʚʫʘʨʦʩʢʦʧʠʷ) ʚʳʧʦʣʥʷʣʠ ʚ ʦʪʜʝʣʝ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʭʠʨʫʨʛʠʠ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ 

ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʤ.ʥ. ɸ.ɸ. ʃʠʢʫʪʦʚ).  

ʇʦʜʛʦʪʦʚʢʫ ʢ ʢʦʣʦʥʦʩʢʦʧʠʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʚʦʨʘ ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʷ, ʢʦʪʦʨʳʡ ʧʘʮʠʝʥʪ ʧʨʠʥʠʤʘʣ 

ʥʘʢʘʥʫʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʥʘʣʠʯʠʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʢ ʧʨʠʝʤʫ 

ʩʣʘʙʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʜʛʦʪʦʚʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʦʛʨʘʥʠʯʠʚʘʣʘʩʴ 

ʦʯʠʩʪʠʪʝʣʴʥʳʤʠ ʢʣʠʟʤʘʤʠ. ʇʦʜʘʚʣʷʶʱʝʤʫ ʙʦʣʴʰʠʥʩʪʚʫ ʧʘʮʠʝʥʪʦʚ, 

ʚʦʰʝʜʰʠʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʢʦʣʦʥʦʩʢʦʧʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʜʝʦʵʥʜʦʩʢʦʧʠʯʝʩʢʠʭ ʩʠʩʪʝʤ EVIS EXERA III (çOlympusè, 

ʗʧʦʥʠʷ), ʢʦʣʦʥʦʩʢʦʧʦʚ (CF-H180AL), ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʢʦʣʦʥʦʩʢʦʧʦʚ PCF-

H180A ʠʣʠ ʢʦʣʦʥʦʩʢʦʧʦʚ ʵʢʩʧʝʨʪʥʦʛʦ ʢʣʘʩʩʘ (CF-HQ190L). ʊʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʠʜʝʦʵʥʜʦʩʢʦʧʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ Pentax ï EPK-i7000, 

ʢʦʣʦʥʦʩʢʦʧʳ (EC-38i10L, EC34i10L), ʧʝʜʠʘʪʨʠʯʝʩʢʠʝ ʢʦʣʦʥʦʩʢʦʧʳ (EC-

34i10L, EC-3490TLi) ʠ ʢʦʣʦʥʦʩʢʦʧʳ ʩ ʦʧʪʠʯʝʩʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ (EC-3890LZi). 

ʊʦʪʘʣʴʥʫʶ ʢʦʣʦʥʦʩʢʦʧʠʶ ʩ ʦʩʤʦʪʨʦʤ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʧʦʜʚʟʜʦʰʥʦʡ 

ʢʠʰʢʠ ʚʳʧʦʣʥʷʣʠ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ, ʨʘʟʤʝʨʦʚ, ʪʦʯʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʠ ʚʳʷʚʣʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʪʠʧʘ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʨʠʩʫʥʢʘ ʧʦʣʠʧʦʚ/ʦʧʫʭʦʣʝʡ, 

ʚʳʷʚʣʝʥʠʷ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʦʣʩʪʦʡ ʠ ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʪʦʥʢʦʡ 

ʢʠʰʢʠ. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʪʦʯʥʦʛʦ ʧʦʜʩʯʝʪʘ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʦʙʦʜʦʯʥʫʶ ʢʠʰʢʫ ʦʧʠʩʳʚʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʦ ʦʪʜʝʣʘʤ, ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʣʠ ʧʨʠʤʝʨʥʦʝ ʯʠʩʣʦ ʧʦʣʠʧʦʚ ʥʘ 1 

ʛʘʫʩʪʨʫ. ɿʥʘʷ ʢʦʣʠʯʝʩʪʚʦ ʛʘʫʩʪʨ ʚ ʨʘʟʥʳʭ ʦʪʜʝʣʘʭ ʪʦʣʩʪʦʡ ʢʠʰʢʠ [1], ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʣʦʥʦʩʢʦʧʠʠ ʦʧʨʝʜʝʣʷʣʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʯʠʩʣʦ ʧʦʣʠʧʦʚ ʫ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʠʝʥʪʘ (ʨʠʩʫʥʦʢ 5).  
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ʈʠʩʫʥʦʢ 5. ʇʨʠʤʝʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʘʫʩʪʨ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʘʭ ʪʦʣʩʪʦʡ ʢʠʰʢʠ 

[1]. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʜʩʯʝʪʘ ʦʯʝʥʴ ʫʜʦʙʥʘ ʠ 

ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʚʩʝʤʝʩʪʥʦ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʩ ʛʨʘʜʘʮʠʝʡ ʯʠʩʣʘ ʚʳʷʚʣʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ 

çʝʜʠʥʠʯʥʳʝ/ʤʥʦʞʝʩʪʚʝʥʥʳʝè. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ 

ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʘʜʝʥʦʤʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ, 

ʧʨʠʯʝʤ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 3-5 ʜʦ 15-20 ʧʦʣʠʧʦʚ ʥʘ ʛʘʫʩʪʨʫ 

(ʨʠʩʫʥʦʢ 6).   

 ɸ    ɹ  

ʈʠʩʫʥʦʢ 6. ʉʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʧʦʣʠʧʘʤʠ, 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ: ɸ ï 3-5 ʥʘ ʛʘʫʩʪʨʫ, ɹ ï 15-20 ʥʘ ʛʘʫʩʪʨʫ. 

 



81 

 

ʇʦʤʠʤʦ ʣʦʢʘʣʠʟʘʮʠʠ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʟʤʝʨʦʚ ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, 

ʦʧʨʝʜʝʣʷʣʠ ʠʭ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʩʪʨʦʝʥʠʷ ʧʦ 

ʭʘʨʘʢʪʝʨʫ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʨʠʩʫʥʢʘ (ʘʜʝʥʦʤʘ/ʟʫʙʯʘʪʦʝ 

ʧʦʨʘʞʝʥʠʝ/ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʡ ʧʦʣʠʧ/ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʦʣʠʧ) (ʨʠʩʫʥʦʢ 7). 

ɸ  ɹ  

ɺ  ɻ  

ʈʠʩʫʥʦʢ 7. ʕʥʜʦʬʦʪʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ: ɸ ï ʘʜʝʥʦʤʘ, ɹ ï 

ʟʫʙʯʘʪʦʝ ʧʦʨʘʞʝʥʠʝ, ɺ ï ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʡ ʧʦʣʠʧ, ɻ ï ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʦʣʠʧ.  

  

ʂʨʦʤʝ ʪʦʛʦ, ʦʮʝʥʠʚʘʣʠ ʥʘʣʠʯʠʝ ʚʦʨʩʠʥʯʘʪʳʭ ʦʧʫʭʦʣʝʡ ʠ ʧʨʠʟʥʘʢʦʚ 

ʤʘʣʠʛʥʠʟʘʮʠʠ (ʨʠʩʫʥʦʢ 8). ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʣʠ ʙʠʦʧʩʠʶ ʢʨʫʧʥʳʭ 

ʘʜʝʥʦʤ, ʚʦʨʩʠʥʯʘʪʳʭ ʦʧʫʭʦʣʝʡ ʠ ʘʜʝʥʦʤ, ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʥʘ ʧʨʝʜʤʝʪ 

ʤʘʣʠʛʥʠʟʘʮʠʠ. 
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ʈʠʩʫʥʦʢ 8. ʕʥʜʦʬʦʪʦ ʦʧʫʭʦʣʠ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʤʘʣʠʛʥʠʟʘʮʠʠ ʥʘ ʬʦʥʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʧʦʣʠʧʦʚ. 

 

ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʝʨʘʮʠʠ 

ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʪʦʥʢʦʢʠʰʝʯʥʳʡ ʨʝʟʝʨʚʫʘʨ ʠ ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʳʡ 

ʘʥʘʩʪʦʤʦʟ, ʧʨʠ ʦʢʦʥʯʘʥʠʠ ʦʧʝʨʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʦʧʝʨʘʮʠʦʥʥʦʡ ʧʨʦʠʟʚʦʜʠʣʠ 

ʨʝʟʝʨʚʫʘʨʦʩʢʦʧʠʶ ï ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ 

ʨʝʟʝʨʚʫʘʨʘ, ʦʙʣʘʩʪʠ ʘʥʘʩʪʦʤʦʟʘ ʠ ʩʦʭʨʘʥʝʥʥʦʡ ʯʘʩʪʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ʩ ʮʝʣʴʶ 

ʠʩʢʣʶʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʢʨʦʚʦʪʝʯʝʥʠʷ ʠʟ ʘʧʧʘʨʘʪʥʳʭ ʰʚʦʚ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʷ 

ʥʘʣʠʯʠʷ ʧʦʣʠʧʦʚ ʜʠʩʪʘʣʴʥʝʝ ʘʥʘʩʪʦʤʦʟʘ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʨʠʟʥʘʢʦʚ 

ʢʨʦʚʦʪʝʯʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʡ ʛʝʤʦʩʪʘʟ ʩ ʧʦʤʦʱʴʶ ʢʦʘʛʫʣʷʮʠʠ ʠʣʠ 

ʢʣʠʧʠʨʦʚʘʥʠʷ.  

ʕʪʦʡ ʞʝ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʚ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ï ʯʝʨʝʟ 6 

ʠ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʘ ʜʘʣʝʝ ʨʝʛʫʣʷʨʥʦ 1 ʨʘʟ ʚ ʛʦʜ ʚʳʧʦʣʥʷʣʠ 

ʨʝʟʝʨʚʫʘʨʦʩʢʦʧʠʶ ʩ ʮʝʣʴʶ ʜʠʘʛʥʦʩʪʠʢʠ ʚʦʟʤʦʞʥʦʛʦ ʨʘʟʚʠʪʠʷ ʘʜʝʥʦʤ 

ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠʣʠ ʩʦʭʨʘʥʝʥʥʦʡ ʯʘʩʪʠ ʧʨʷʤʦʡ ʢʠʰʢʠ. 

ʕʟʦʬʘʛʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʠʶ ʚʳʧʦʣʥʷʣʠ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʜʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʧʦʣʠʧʦʚ, ʩʠʥʭʨʦʥʥʳʭ ʦʧʫʭʦʣʝʡ ʠ ʚʳʷʚʣʝʥʠʷ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚʝʨʭʥʠʭ ʦʪʜʝʣʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʝʤ ʜʣʷ ʧʣʘʥʦʚʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ɺ 

ʧʨʦʮʝʩʩʝ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʧʨʦʠʟʚʦʜʠʣʠ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʚʩʝʭ ʦʪʜʝʣʦʚ ʧʠʱʝʚʦʜʘ ʠ ʞʝʣʫʜʢʘ, ʚʝʨʭʥʝʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ 
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ʥʠʩʭʦʜʷʱʝʡ ʯʘʩʪʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ʩ ʦʙʷʟʘʪʝʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ 

ʧʨʦʜʦʣʴʥʦʡ ʩʢʣʘʜʢʠ ʠ ʙʦʣʴʰʦʛʦ ʜʫʦʜʝʥʘʣʴʥʦʛʦ ʩʦʩʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʜʝʦʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ EVIS EXERA II 

(Olympus) ʠ ʛʘʩʪʨʦʩʢʦʧʦʚ ʬʠʨʤʳ Olympus GIF-Q150 ʠ Olympus GIF-Q180.  

ʇʦʣʠʧʳ ʬʫʥʜʘʣʴʥʳʭ ʞʝʣʝʟ ʞʝʣʫʜʢʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ 84 ʧʘʮʠʝʥʪʦʚ 

ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ (31%), ʧʨʠʯʝʤ ʪʦʣʴʢʦ ʫ 9 ʙʦʣʴʥʳʭ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʜʣʝʞʘʣʦ ʪʦʯʥʦʤʫ ʧʦʜʩʯʝʪʫ (ʦʪ 1 ʜʦ 9 ʧʦʣʠʧʦʚ), ʘ ʫ ʦʩʪʘʣʴʥʳʭ ʠʭ ʯʠʩʣʦ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʜʝʩʷʪʢʘʤʠ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʦʣʠʧʦʚ ʩʦʩʪʘʚʠʣ 0,45Ñ0,19 ʩʤ. 

ɸʜʝʥʦʤʳ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 77 ʙʦʣʴʥʳʭ (28,4%), 

ʣʠʰʴ ʫ 17 ʧʘʮʠʝʥʪʦʚ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʙʳʣʦ ʦʪ 1 ʜʦ 5, ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ 

ʧʦʣʠʧʦʚ ʩʦʩʪʘʚʠʣ 0,79Ñ0,45 ʩʤ.  

2.3.3. ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʦʪʜʝʣʝ 

ʨʝʥʪʛʝʥʦʜʠʘʛʥʦʩʪʠʢʠ, ʢʦʤʧʴʶʪʝʨʥʦʡ ʠ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ 

ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 

(ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʪʜʝʣʘ ð ʜ.ʤ.ʥ. ʀ.ɺ. ɿʘʨʦʜʥʶʢ). ʏʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ ʠ 

ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʥʘʣʠʯʠʝ ʂʈʈ ʫ 

ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʷʚʣʷʝʪʩʷ ʩʧʠʨʘʣʴʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʉʂʊ) ʦʨʛʘʥʦʚ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʤʘʣʦʛʦ ʪʘʟʘ ʩ ʚʥʫʪʨʠʚʝʥʥʳʤ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʝʟʝʢʪʘʙʝʣʴʥʦʩʪʠ 

ʦʪʜʘʣʝʥʥʳʭ ʤʝʪʘʩʪʘʟʦʚ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʨʘʙʦʪʢʠ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʉʂʊ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʤʝʪʦʜʦʤ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʜʝʩʤʦʠʜʥʳʭ 

ʦʧʫʭʦʣʝʡ ʧʨʠ ɸʇʉ, ʧʦʟʚʦʣʷʷ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨ ʨʦʩʪʘ ʦʧʫʭʦʣʠ, ʦʮʝʥʠʪʴ ʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʚʦʚʣʝʯʝʥʠʷ ʧʨʠʣʝʞʘʱʠʭ ʦʨʛʘʥʦʚ ʠ ʩʪʨʫʢʪʫʨ [11]. 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʉʂʊ ʪʨʝʭ ʫʢʘʟʘʥʥʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ʧʨʦʚʦʜʠʣʠ 

ʨʫʪʠʥʥʦ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʚ ʨʘʤʢʘʭ ʜʠʘʛʥʦʩʪʠʢʠ ɸʇʉ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʣʘʥʝ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʫ ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʦ ʧʦʚʦʜʫ ɸʇʉ 
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ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʉʂʊ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʢʘʯʝʩʪʚʝ 

ʩʢʨʠʥʠʥʛʦʚʦʛʦ ʤʝʪʦʜʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ 64-ʩʨʝʟʦʚʦʚʦʤ ʘʧʧʘʨʘʪʝ Philips Brilliance ð 

64 CT (ʅʠʜʝʨʣʘʥʜʳ) ʩ ʚʥʫʪʨʠʚʝʥʥʳʤ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ. ʇʨʠ ʦʮʝʥʢʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ 

ʦʧʫʭʦʣʝʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʠʭ ʣʦʢʘʣʠʟʘʮʠ,ʁ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘ ʧʨʝʜʝʣʳ 

ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ, ʚʦʚʣʝʯʝʥʠʝ ʩʤʝʞʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʪʨʫʢʪʫʨ ʚ ʦʧʫʭʦʣʝʚʳʡ 

ʧʨʦʮʝʩʩ, ʦʮʝʥʠʚʘʣʠ ʩʦʩʪʦʷʥʠʝ ʨʝʛʠʦʥʘʨʥʳʭ ʠ ʦʪʜʘʣʝʥʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʫʟʣʦʚ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʣʠ ʥʘʣʠʯʠʝ ʤʝʪʘʩʪʘʟʦʚ ʚ ʣʝʛʢʠʭ ʠ ʧʝʯʝʥʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʘʢʮʝʥʪʠʨʦʚʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʠ ʪʢʘʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ, ʥʘʣʠʯʠʠ 

ʚʥʝʦʨʛʘʥʥʳʭ ʦʧʫʭʦʣʝʡ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ - ʚʝʣʠ ʧʨʠʮʝʣʴʥʳʡ ʧʦʠʩʢ ʚ 

ʦʪʥʦʰʝʥʠʠ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ. ʊʘʢ, ʫ 8 (3%) ʧʘʮʠʝʥʪʦʚ ʧʨʦʩʧʝʢʪʠʚʥʦʡ 

ʛʨʫʧʧʳ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʜʝʩʤʦʤ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʥʘ ʵʪʘʧʝ 

ʧʝʨʚʠʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 9). 

 

ʈʠʩʫʥʦʢ 9. ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʩ ʚʥʫʪʨʠʚʝʥʥʳʤ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ ʧʘʮʠʝʥʪʢʠ ʈ, 32 ʣʝʪ. ʉʦʯʝʪʘʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ ʠ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ: 1 ð ʜʝʩʤʦʤʘ ʙʨʳʞʝʡʢʠ ʪʦʥʢʦʡ ʢʠʰʢʠ 

ʨʘʟʤʝʨʘʤʠ 11Ĭ9,5 ʩʤ, ʧʨʠʣʝʞʘʱʘʷ ʢ ʙʨʶʰʥʦʡ ʘʦʨʪʝ (ɸ); 2 ð ʜʝʩʤʦʤʘ ʧʝʨʝʜʥʝʡ 
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ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʩ ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʧʦʜʢʦʞʥʦʡ ʞʠʨʦʚʦʡ ʢʣʝʪʯʘʪʢʠ ʠ ʢʦʞʠ 

(ʫʢʘʟʘʥʳ ʩʪʨʝʣʢʘʤʠ). 

 

ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʫʶ ʪʦʤʦʛʨʘʬʠʶ (ʄʈʊ) ʤʘʣʦʛʦ ʪʘʟʘ ʚʳʧʦʣʥʷʣʠ ʧʨʠ 

ʥʘʣʠʯʠʠ ʨʘʢʘ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠʣʠ ʢʨʫʧʥʳʭ ʘʜʝʥʦʤ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ 

ʤʘʣʠʛʥʠʟʘʮʠʶ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʧʧʘʨʘʪʝ Achieva 1.5T, Philips, 

ɻʝʨʤʘʥʠʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʩʪʘʜʠʨʦʚʘʥʠʝ ʦʧʫʭʦʣʠ, ʧʨʠ ʵʪʦʤ 

ʦʧʨʝʜʝʣʷʣʠ ʥʘʣʠʯʠʝ ʠʥʚʘʟʠʠ ʚ ʩʪʝʥʢʫ ʢʠʰʢʠ, ʤʝʟʦʨʝʢʪʘʣʴʥʫʶ ʢʣʝʪʯʘʪʢʫ, 

ʩʦʩʝʜʥʠʝ ʦʨʛʘʥʳ, ʥʘʣʠʯʠʝ ʧʦʨʘʞʝʥʥʳʭ ʤʝʟʦʨʝʢʪʘʣʴʥʳʭ ʠ/ʠʣʠ ʪʘʟʦʚʳʭ 

ʣʠʤʬʦʫʟʣʦʚ. ʄʈʊ ʧʨʦʚʦʜʠʣʠ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ, ʫ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʢ ʧʨʦʚʝʜʝʥʠʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ (ʥʘʣʠʯʠʝ ʚ ʦʨʛʘʥʠʟʤʝ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʥʦʨʦʜʥʳʭ ʪʝʣ, ʠʤʧʣʘʥʪʦʚ, ʩʪʝʥʪʦʚ, ʢʘʨʜʠʦʩʪʠʤʫʣʷʪʦʨʦʚ). ɺ 

ʢʘʯʝʩʪʚʝ ʧʦʜʛʦʪʦʚʢʠ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʦʯʠʩʪʢʫ ʧʨʷʤʦʡ ʢʠʰʢʠ 

ʧʨʠ ʧʦʤʦʱʠ ʢʣʠʟʤʳ.  

ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ (ʨʝʟʝʨʚʫʘʨʦʛʨʘʬʠʷ ʩ ʜʚʦʡʥʳʤ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ) ʚʳʧʦʣʥʷʣʠ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 

ʧʘʮʠʝʥʪʘʤ, ʢʦʪʦʨʳʤ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʪʦʥʢʦʢʠʰʝʯʥʳʡ ʨʝʟʝʨʚʫʘʨ ʠ 

ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʳʡ ʘʥʘʩʪʦʤʦʟ, ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʧʝʨʘʮʠʠ ï ʟʘʢʨʳʪʠʠ ʠʣʝʦʩʪʦʤʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʧʧʘʨʘʪʝ DX-90, DMS-Apelem, ʌʨʘʥʮʠʷ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʛʦʪʦʚʢʘ ʥʝ ʪʨʝʙʦʚʘʣʘʩʴ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʨʘʥʩʘʥʘʣʴʥʦ ʚʚʦʜʠʣʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʢʦʥʪʨʘʩʪʥʦʝ ʚʝʱʝʩʪʚʦ (ɻʘʩʪʨʦʛʨʘʬʠʥ, 

Bracco Diagnostics, ʈʦʩʩʠʷ), ʟʘʪʝʤ ʚʳʧʦʣʥʷʣʠ ʜʚʘ ʩʥʠʤʢʘ ʚ ʧʨʷʤʦʡ ʠ ʙʦʢʦʚʦʡ 

ʧʨʦʝʢʮʠʷʭ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʛʝʨʤʝʪʠʯʥʦʩʪʴ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʘʥʘʩʪʦʤʦʟʦʚ (ʨʠʩʫʥʦʢ 10).  
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ɸ  ɹ  

ʈʠʩʫʥʦʢ 10. ʈʝʥʪʛʝʥʦʛʨʘʤʤʘ - ʨʝʟʫʣʴʪʘʪ ʨʝʟʝʨʚʫʘʨʦʛʨʘʬʠʠ ʧʘʮʠʝʥʪʢʠ ʄ. 

35 ʣʝʪ ʙʝʟ ʚʳʭʦʜʘ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʟʘ ʧʨʝʜʝʣʳ ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ: ɸ ï 

ʙʦʢʦʚʘʷ ʧʨʦʝʢʮʠʷ, ɹ ï ʧʨʷʤʘʷ ʧʨʦʝʢʮʠʷ.  

 

2.3.4. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʪʝʤ ʧʘʮʠʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʣʠ ʞʘʣʦʙʳ ʥʘ ʥʘʨʫʰʝʥʠʝ 

ʬʫʥʢʮʠʠ ʜʝʨʞʘʥʠʷ ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ. ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʦʮʝʥʢʠ ʬʫʥʢʮʠʠ ʘʥʘʣʴʥʦʛʦ ʩʬʠʥʢʪʝʨʘ ʜʦ ʦʧʝʨʘʮʠʠ ʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ ʧʘʮʠʝʥʪʘʤ ʚʳʧʦʣʥʷʣʠ ʩʬʠʥʢʪʝʨʦʤʝʪʨʠʶ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ WPM (Solar MMS, ʅʠʜʝʨʣʘʥʜʳ) ʧʦʩʣʝ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʜʝʬʝʢʘʮʠʠ ʚ ʜʝʥʴ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʝ ʪʨʝʙʦʚʘʣʦʩʴ. 

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʜʘʪʯʠʢʘ ʚ ʟʘʜʥʠʡ ʧʨʦʭʦʜ ʥʘ ʛʣʫʙʠʥʫ 4-5 ʩʤ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ (3-

5) ʤʠʥʫʪ (ʚʨʝʤʷ ʘʜʘʧʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ) ʦʩʫʱʝʩʪʚʣʷʣʠ ʟʘʧʠʩʴ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʦʣʝʚʦʤ ʩʦʢʨʘʱʝʥʠʠ. ʉ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠ ʮʠʬʨʦʚʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ 

ʨʝʬʝʨʝʥʩʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʇʦʢʘʟʘʪʝʣʠ ʜʘʚʣʝʥʠʷ ʥʠʞʝ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʨʘʩʮʝʥʠʚʘʣʠ ʢʘʢ ʷʚʣʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʘʥʘʣʴʥʦʛʦ ʩʬʠʥʢʪʝʨʘ (ʅɸʉ). 
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2.3.5. ʇʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʇʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʳʭ ʙʠʦʧʪʘʪʦʚ ʠ 

ʫʜʘʣʝʥʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚʳʧʦʣʥʷʣʠ ʚ ʦʪʜʝʣʝ ʧʘʪʦʤʦʨʬʦʣʦʛʠʠ ʠ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ 

ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʪʜʝʣʘ ï ʢ.ʤ.ʥ. 

ʆ.ɸ. ʄʘʡʥʦʚʩʢʘʷ). ʇʨʦʚʦʜʢʘ ʙʠʦʧʪʘʪʦʚ ʦʧʫʭʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʫʪʝʤ ʬʠʢʩʘʮʠʠ ʚ 10% ʨʘʩʪʚʦʨʝ ʟʘʙʫʬʝʨʝʥʥʦʛʦ ʬʦʨʤʘʣʠʥʘ, 

ʧʦʩʣʝ ʯʝʛʦ ʤʘʪʝʨʠʘʣ ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʠʥ, ʤʠʢʨʦʪʦʤʠʨʦʚʘʥʥʳʝ ʩʨʝʟʳ 

ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ.  

ʇʨʝʧʘʨʘʪʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚʩʢʨʳʚʘʣʠ ʧʨʦʜʦʣʴʥʦ, ʧʨʦʠʟʚʦʜʠʣʠ ʦʧʠʩʘʥʠʝ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʩ ʫʢʘʟʘʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ, ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʧʦʣʠʧʦʚ ʠ ʦʧʫʭʦʣʝʡ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% 

ʥʝʡʪʨʘʣʴʥʦʤ ʟʘʙʫʬʝʨʝʥʥʦʤ ʬʦʨʤʘʣʠʥʝ ʚ ʪʝʯʝʥʠʝ 24ï48 ʯʘʩʦʚ. ɼʣʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʙʠʨʘʣʠ ʚʩʝ ʥʘʠʙʦʣʝʝ ʧʦʜʦʟʨʠʪʝʣʴʥʳʝ ʚ 

ʦʪʥʦʰʝʥʠʠ ʤʘʣʠʛʥʠʟʘʮʠʠ ʧʦʣʠʧʳ, ʫʯʘʩʪʢʠ ʩʪʝʥʢʠ ʢʠʰʢʠ ʩ ʥʝʠʟʤʝʥʝʥʥʦʡ 

ʩʣʠʟʠʩʪʦʡ. ʊʢʘʥʴ ʜʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʨʦʪʦʢʦʣʫ ʚ ʛʠʩʪʦʧʨʦʮʝʩʩʦʨʝ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ, ʟʘʢʣʶʯʘʣʠ ʚ 

ʧʘʨʘʬʠʥ ʠ ʛʦʪʦʚʠʣʠ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 3ï5 ʤʢʤ. ɼʝʧʘʨʘʬʠʥʠʨʦʚʘʥʠʝ ʠ 

ʦʢʨʘʰʠʚʘʥʠʝ ʩʨʝʟʦʚ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʧʨʦʪʦʢʦʣʫ ʚ ʛʠʩʪʦʩʪʝʡʥʝʨʝ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʇʨʠ ʥʘʣʠʯʠʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ 

ʦʧʨʝʜʝʣʷʣʠ ʛʣʫʙʠʥʫ ʠʥʚʘʟʠʠ, ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ, ʥʘʣʠʯʠʝ 

ʣʠʤʬʦʚʘʩʢʫʣʷʨʥʦʡ ʠ ʧʝʨʠʥʝʚʨʘʣʴʥʦʡ ʠʥʚʘʟʠʠ. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʫʟʣʦʚ ʦʮʝʥʠʚʘʣʠ ʠʭ ʮʚʝʪ, ʨʘʟʤʝʨʳ ʠ ʣʦʢʘʣʠʟʘʮʠʶ. ʊʘʢʞʝ ʦʮʝʥʠʚʘʣʠ 

ʣʘʪʝʨʘʣʴʥʫʶ ʛʨʘʥʠʮʫ ʨʦʩʪʘ ʦʧʫʭʦʣʠ ʩ ʫʯʝʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʘʤʦʡ ʦʧʫʭʦʣʠ, 

ʣʠʤʬʦʫʟʣʦʚ ʠ ʜʝʧʦʟʠʪʦʚ ʦʧʫʭʦʣʠ ʚ ʦʢʨʫʞʘʶʱʝʡ ʢʣʝʪʯʘʪʢʝ. ʉʪʘʜʠʨʦʚʘʥʠʝ ʨʘʢʘ 

ʦʙʦʜʦʯʥʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ 

TNM (9-ʷ ʨʝʜʘʢʮʠʷ) [80], ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩʪʘʜʠʶ 

ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ UICC. 
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ɺ ʟʘʢʣʶʯʝʥʠʠ ʫʢʘʟʳʚʘʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʧʦʣʠʧʦʚ, ʧʨʠ ʥʘʣʠʯʠʠ ï ʩʪʝʧʝʥʴ ʠʭ ʜʠʩʧʣʘʟʠʠ. ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʦʧʫʭʦʣʝʡ 

ʩ ʠʥʚʘʟʠʚʥʳʤ ʨʦʩʪʦʤ ʦʪʤʝʯʘʣʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʠ ʣʦʢʘʣʠʟʘʮʠʶ ʧʦ ʦʪʜʝʣʘʤ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʛʣʫʙʠʥʫ ʠʥʚʘʟʠʠ, ʩʦʩʪʦʷʥʠʝ ʨʝʛʠʦʥʘʨʥʳʭ ʣʠʤʬʦʫʟʣʦʚ.  

 

2.3.6. ʆʮʝʥʢʘ ʪʷʞʝʩʪʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ 

ɼʣʷ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ Clavien-Dindo [105] (ʊʘʙʣʠʮʘ 5). 

ʊʘʙʣʠʮʘ 5. ʊʷʞʝʩʪʴ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʦ Clavien-Dindo 

[105] 

ʉʪʝʧʝʥʴ ʆʧʠʩʘʥʠʝ 

I ʃʶʙʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, 

ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ, ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠ 

ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ.  

 

II  ʊʨʝʙʫʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝʨʘʧʠʠ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʳ ʛʝʤʦʪʨʘʥʩʬʫʟʠʠ ʠ 

ʧʦʣʥʦʝ ʧʘʨʝʥʪʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ. 

 

 

IIIa 

IIIb  

ʅʝʦʙʭʦʜʠʤʳ ʭʠʨʫʨʛʠʯʝʩʢʠʝ, ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʝ ʠʣʠ 

ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ɺʤʝʰʘʪʝʣʴʩʪʚʘ, ʚʳʧʦʣʥʷʝʤʳʝ ʙʝʟ ʦʙʱʝʡ ʘʥʝʩʪʝʟʠʠ. 

ɺʤʝʰʘʪʝʣʴʩʪʚʘ, ʚʳʧʦʣʥʷʝʤʳʝ ʧʦʜ ʦʙʱʝʡ ʘʥʝʩʪʝʟʠʝʡ. 

 

 

 

IVa 

IVb 

ɾʠʟʥʝʫʛʨʦʞʘʶʱʠʝ ʦʩʣʦʞʥʝʥʠʷ (ʚʢʣʶʯʘʷ ʦʩʣʦʞʥʝʥʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʎʅʉ), ʪʨʝʙʫʶʱʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʚ 

ʨʝʘʥʠʤʘʮʠʦʥʥʦʤ ʦʪʜʝʣʝʥʠʠ. 

ɼʠʩʬʫʥʢʮʠʷ ʦʜʥʦʛʦ ʦʨʛʘʥʘ (ʚʢʣʶʯʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʘʣʠʟʘ). 

ʇʦʣʠʦʨʛʘʥʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

V ʃʝʪʘʣʴʥʳʡ ʠʩʭʦʜ. 
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2.4. ʄʝʪʦʜʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ 

ɺʩʝ ʧʘʮʠʝʥʪʳ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ 

ʙʳʣʠ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʳ ʚʨʘʯʦʤ-ʢʣʠʥʠʯʝʩʢʠʤ ʛʝʥʝʪʠʢʦʤ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʡ 

ʧʦʣʠʢʣʠʥʠʢʠ ʌɻɹʋ ñʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭò ʄʠʥʟʜʨʘʚʘ 

ʈʦʩʩʠʠ. ʆʩʥʦʚʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʚʨʘʯʘ-ʛʝʥʝʪʠʢʘ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʥʘʣʠʯʠʝ 

ʫ ʧʘʮʠʝʥʪʘ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɺ ʦʩʥʦʚʝ ʛʝʥʝʘʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʣʝʞʠʪ 

ʩʦʩʪʘʚʣʝʥʠʝ ʨʦʜʦʩʣʦʚʥʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʷʚʣʝʥʠʷ ʚʩʝʭ ʯʣʝʥʦʚ ʘʥʘʣʠʟʠʨʫʝʤʦʡ 

ʩʝʤʴʠ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʭ ʨʦʜʩʪʚʘ ʠ ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʧʨʠʟʥʘʢʘ ʚ ʨʷʜʫ ʧʦʢʦʣʝʥʠʡ. ʉʦʩʪʘʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʨʦʜʦʩʣʦʚʥʦʡ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʪʱʘʪʝʣʴʥʦ ʩʦʙʨʘʥʥʘʷ 

ʨʦʜʦʩʣʦʚʥʘʷ ʩʦʟʜʘʸʪ ʦʩʥʦʚʫ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʠʧʘ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʘ ʪʘʢʞʝ 

ʧʦʤʦʛʘʝʪ ʥʘʛʣʷʜʥʦ ʨʘʟʲʷʩʥʠʪʴ ʧʘʮʠʝʥʪʫ ʛʝʥʝʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ [10]. 

ʉ 1995ʛ. ʩʪʘʥʜʘʨʪʳ ʩʠʤʚʦʣʦʚ ʨʦʜʦʩʣʦʚʥʦʡ ʧʦʣʫʯʠʣʠ ʚʩʝʦʙʱʝʝ 

ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʧʨʠʟʥʘʥʠʝ, ʘ ʠʭ ʥʦʤʝʥʢʣʘʪʫʨʘ - ʩʘʤʦʝ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ (ʨʠʩʫʥʦʢ 11) [70].   

 

ʈʠʩʫʥʦʢ 11. ʉʠʤʚʦʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʦʜʦʩʣʦʚʥʳʭ [70]. 
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ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʯʣʝʥʘ ʩʝʤʴʠ, ʩ ʢʦʪʦʨʦʛʦ ʥʘʯʠʥʘʝʪʩʷ ʩʙʦʨ ʨʦʜʦʩʣʦʚʥʦʡ, 

ʚ ʧʨʘʢʪʠʢʝ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʪʝʨʤʠʥ 

ñʧʨʦʙʘʥʜò, ʘ ʚ ʨʦʜʦʩʣʦʚʥʦʡ ʦʪʤʝʯʘʶʪ ʩʪʨʝʣʢʦʡ.   

ʅʘ ʘʥʘʣʠʟʝ ʨʦʜʦʩʣʦʚʥʦʡ ʦʩʥʦʚʘʥʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʠʧʘ ʥʘʩʣʝʜʦʚʘʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʩʝʤʴʝ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʠʤʝʶʱʠʭ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʡ ʠ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʡ ʪʠʧʳ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʩʠʥʜʨʦʤʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʧʦʥʷʪʠʝ ɸʇʉ. 

ʂ ʪʠʧʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦʛʦ ʪʠʧʘ ʥʘʩʣʝʜʦʚʘʥʠʷ 

ʦʪʥʦʩʷʪ:  

¶ ʋ ʢʘʞʜʦʛʦ ʙʦʣʴʥʦʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʨʘʞʝʥ ʦʜʠʥ ʠʟ ʨʦʜʠʪʝʣʝʡ; 

¶ ɺ ʙʨʘʢʝ ʙʦʣʴʥʦʛʦ ʧʘʨʪʥʝʨʘ ʩʦ ʟʜʦʨʦʚʳʤ ʚ ʩʨʝʜʥʝʤ ʧʦʣʦʚʠʥʘ ʜʝʪʝʡ 

ʙʦʣʴʥʘ, ʘ ʜʨʫʛʘʷ ʧʦʣʦʚʠʥʘ ï ʟʜʦʨʦʚʘ; 

¶ ʋ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʙʦʣʴʥʦʛʦ ʨʦʜʠʪʝʣʷ ʩʦʙʩʪʚʝʥʥʳʝ ʧʦʪʦʤʢʠ ʟʜʦʨʦʚʳ; 

¶ ʃʠʮʘ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʙʦʣʴʥʳ ʦʜʠʥʘʢʦʚʦ ʯʘʩʪʦ; 

¶ ɿʘʙʦʣʝʚʘʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʢʘʞʜʦʤ ʧʦʢʦʣʝʥʠʠ (ʚʝʨʪʠʢʘʣʴʥʳʝ ʮʝʧʦʯʢʠ); 

¶ ɻʝʪʝʨʦʟʠʛʦʪʥʳʝ ʠʥʜʠʚʠʜʳ (ɸʘ) ʧʦʨʘʞʝʥʳ. 

ʂ ʩʠʥʜʨʦʤʘʤ ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʣʠʧʦʟʥʳʭ ʩʠʥʜʨʦʤʦʚ ï ʉɸʊʂ, ʩʤʝʰʘʥʥʳʡ ʧʦʣʠʧʦʟ, ʈʈɸʈ-

ʧʦʣʠʧʦʟ. ʇʨʠʤʝʨ ʨʦʜʦʩʣʦʚʥʦʡ ʩʝʤʴʠ, ʚ ʢʦʪʦʨʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʉɸʊʂ ʚ ʪʨʝʭ 

ʧʦʢʦʣʝʥʠʷʭ, ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 12.  
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ʈʠʩʫʥʦʢ 12. ʈʦʜʦʩʣʦʚʥʘʷ ʩʝʤʴʠ ʩ ʉɸʊʂ.  

 

ʂ ʪʠʧʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʦʛʦ ʪʠʧʘ ʥʘʩʣʝʜʦʚʘʥʠʷ 

ʦʪʥʦʩʷʪ: 

¶ ʈʦʜʠʪʝʣʠ ʙʦʣʴʥʦʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʜʦʨʦʚʳ (ʥʦʩʠʪʝʣʠ ʛʝʥʘ) ʠ ʯʘʱʝ 

ʦʙʳʯʥʦʛʦ ʙʳʚʘʶʪ ʢʨʦʚʥʳʤʠ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ. ɺ ʪʘʢʠʭ ʙʨʘʢʘʭ ʚ ʩʨʝʜʥʝʤ 

ı ʜʝʪʝʡ ʙʦʣʴʥʳ ʠ Ĳ ʟʜʦʨʦʚʳ; 

¶ ʃʠʮʘ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʙʦʣʴʥʳ ʦʜʠʥʘʢʦʚʦ ʯʘʩʪʦ; 

¶ ɿʘʙʦʣʝʚʘʥʠʝ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʜʥʦʤ ʧʦʢʦʣʝʥʠʠ ʩʝʤʴʠ 

(ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʮʝʧʦʯʢʠ); 

¶ ɻʝʪʝʨʦʟʠʛʦʪʥʳʝ ʠʥʜʠʚʠʜʳ (ɸʘ) ʟʜʦʨʦʚʳ; 

¶ ɺ ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʙʨʘʢʘʭ ʙʦʣʴʥʳʭ ʩʦ ʟʜʦʨʦʚʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʚʩʝ ʜʝʪʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʟʜʦʨʦʚʳ. 

ʂ ʩʠʥʜʨʦʤʘʤ ʩ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʷʪ 

ʣʠʰʴ MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʦʣʠʧʦʟ ʠ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ 

NTHL1-ʘʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʦʣʠʧʦʟ. ʇʨʠʤʝʨ ʨʦʜʦʩʣʦʚʥʦʡ ʩʝʤʴʠ ʩ MUTYH-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʧʦʣʠʧʦʟʦʤ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 13. 
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ʈʠʩʫʥʦʢ 13. ʈʦʜʦʩʣʦʚʥʘʷ ʩʝʤʴʠ ʩ MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʧʦʣʠʧʦʟʦʤ. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ 

ʨʦʜʦʩʣʦʚʥʦʡ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʣʠʰʴ 61,6% ʧʘʮʠʝʥʪʦʚ ʠʟ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʠ 

51% ʙʦʣʴʥʳʭ ʠʟ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʠʤʝʣʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩ ʦʧʫʭʦʣʝʚʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠʣʠ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʧʦʣʠʧʘʤʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚ ʤʦʣʦʜʦʤ 

ʚʦʟʨʘʩʪʝ.  

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʜʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʤʦʞʥʦ ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ. ʆʜʥʘʢʦ, ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ, ʘ ʪʘʢʞʝ ʫ ʙʦʣʴʥʳʭ 

ʙʝʟ ʦʪʷʛʦʱʝʥʥʦʛʦ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ ʚʦʟʤʦʞʥʦ ʙʳʣʦ 

ʫʩʪʘʥʦʚʠʪʴ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʪʦʤ ʠʣʠ 

ʠʥʦʤ ʛʝʥʝ.   

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʦʪʜʝʣʝ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʛʝʥʝʪʠʢʠ ʌɻɹʋ ñʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭò 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʪʜʝʣʘ ï ʧʨʦʬʝʩʩʦʨ ʈɸʅ, ʜ.ʤ.ʥ. 

ɸ.ʉ. ʎʫʢʘʥʦʚ).  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʥʘʣʠʯʠʝ ʛʝʨʤʠʥʘʣʴʥʦʛʦ 

(ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ) ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʨʘʟʝʮ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʘʮʠʝʥʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʯʠʥʘʣʠ ʩ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʠʟ 
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ʣʠʤʬʦʮʠʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ "ʇʈʆɹɸ-ɻʉ-ɻɽʅɽʊʀʂɸ" (çɼʅʂ-

ʪʝʭʥʦʣʦʛʠʷè, ʈʦʩʩʠʷ), ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ MagNA Pure 

Compact (Roche, Switzerland). ɸʤʧʣʠʬʠʢʘʮʠʶ ʢʦʜʠʨʫʶʱʠʭ ʵʢʟʦʥʦʚ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʛʝʥʘ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʧʨʘʡʤʝʨʦʚ, ʧʦʜʦʙʨʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʘ Primer3 software (http://bioinfo.ut.ee/primer3-

0.4.0/primer3/input.htm). ɸʤʧʣʠʢʦʥʳ ʩʝʢʚʝʥʠʨʦʚʘʣʠ ʧʦ ʜʚʫʤ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʤ 

ʮʝʧʷʤ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ çABI PRISM 3500è (Thermo Fisher Scientific, ʉʐɸ) 

ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʠ ʚʩʝʡ ʢʦʜʠʨʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʛʝʥʦʚ ɸʈʉ, MUTYH ʚʳʧʦʣʥʷʣʠ ʧʦʣʥʦʵʢʟʦʤʥʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʧʨʠʙʦʨʘ NextSeq550 (Illumina, ʉʐɸ) ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ; ʧʨʠ 

ʚʳʷʚʣʝʥʠʠ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʜʨʫʛʠʭ ʛʝʥʘʭ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʝʛʦ ʥʘʣʠʯʠʷ ʨʝʬʝʨʝʥʩʥʳʤ ʤʝʪʦʜʦʤ ï ʧʨʷʤʳʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝʤ ʧʦ ʉʵʥʛʝʨʫ ʥʘ 

ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ABI PRISM 3500 (Thermo Fisher Scientific, ʉʐɸ).  

ɼʣʷ ʧʦʠʩʢʘ ʢʨʫʧʥʳʭ ʧʝʨʝʩʪʨʦʝʢ (ʧʨʦʪʷʞʝʥʥʳʭ ʜʝʣʝʮʠʡ/ʜʫʧʣʠʢʘʮʠʡ) ʚ 

ʛʝʥʘʭ ɸʈʉ, SMAD4, BMPR1A ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜ MLPA (Multiplex Ligation-

dependent Probe Amplification) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʤʝʩʠ ʟʦʥʜʦʚ MRC-Holland 

(Netherlands) SALSA MLPA Probemix ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʇʨʦʜʫʢʪʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ʨʘʟʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʬʨʘʛʤʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ ʥʘ ʩʝʢʚʝʥʘʪʦʨʝ ABI PRISM 3500 (Thermo Fisher Scientific, ʉʐɸ), 

ʠʩʧʦʣʴʟʫʷ ʨʘʟʤʝʨʥʳʡ ʩʪʘʥʜʘʨʪ GeneScanÊ 600 LIZÊ dye Size Standard v2.0 

(Thermo Fisher Scientific, ʉʐɸ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Coffalyser.Net v.140721.1958 (MRC-

Holland, Netherlands). 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʘʪʦʛʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ InSiGHT (www. insight-group.org), 

Human Gene Mutation Datʘbase (HGMDÈ, www.hgmd.cf.ac.uk), ClinVar 

(http://www.ncbi.nlm.nih.gov/clinvar), ʘ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʨʘʥʝʝ ʥʝ ʦʧʠʩʘʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ - ʧʨʦʛʨʘʤʤʳ: NetGene2 (htpp://www.cbs.dtu.dk/services/NetGene2), 

http://bioinfo.ut.ee/primer3-0.4.0/primer3/input.htm
http://bioinfo.ut.ee/primer3-0.4.0/primer3/input.htm
http://www/
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SpliceAI (https://spliceailookup.broadinstitute.org/), ñMutation tasterò 

(htpp://www/mutationtaster.org) ʠ ʜʨ..  

ʉʦʛʣʘʩʥʦ ʨʫʢʦʚʦʜʩʪʚʫ ʧʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɼʅʂ ʯʝʣʦʚʝʢʘ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʘʤʠ ʤʘʩʩʦʚʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ [29], ʚʳʷʚʣʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʛʝʥʘ ʦʙʦʟʥʘʯʘʶʪʩʷ ʪʝʨʤʠʥʦʤ çʚʘʨʠʘʥʪ 

ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠè ʩ ʦʜʥʦʡ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʷʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

Åʧʘʪʦʛʝʥʥʳʡ (pathogenic); 

Åʚʝʨʦʷʪʥʦ ʧʘʪʦʛʝʥʥʳʡ (likely pathogenic); 

Åʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ (uncertain significance); 

Åʚʝʨʦʷʪʥʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʡ (likely benign); 

Åʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʡ (benign). 

ɺ ʧʨʦʮʝʩʩʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ 

ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ɸʇʉ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʥʘʣʠʯʠʝ ʫ ʧʘʮʠʝʥʪʘ ʧʘʪʦʛʝʥʥʦʛʦ 

ʠʣʠ ʚʝʨʦʷʪʥʦ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʠʟʫʯʘʝʤʳʭ ʛʝʥʘʭ. 

ɺ ʪʝʯʝʥʠʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʳʨʘʙʦʪʘʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʠ 

ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʚʨʝʤʝʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. ʊʘʢ, ʧʨʠ ʥʘʣʠʯʠʠ ʫ ʧʘʮʠʝʥʪʘ ʚ ʩʝʤʝʡʥʦʤ 

ʘʥʘʤʥʝʟʝ ʫʢʘʟʘʥʠʡ ʥʘ ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠ/ʠʣʠ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ ʣʠʥʠʠ, ʧʨʦʩʣʝʞʠʚʘʝʤʦʤʫ 

ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦʤʫ ʪʠʧʫ ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʨʠʟʥʘʢʘ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʦʙʥʘʨʫʞʝʥʠʠ ʫ ʧʘʮʠʝʥʪʘ ʙʦʣʝʝ 100 ʘʜʝʥʦʤ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʚ ʚʦʟʨʘʩʪʝ ʤʝʥʝʝ 45 

ʣʝʪ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʪʷʛʦʱʝʥʥʦʛʦ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʄɻʀ ʥʘʯʠʥʘʣʠ ʩ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʚʩʝʡ ʢʦʜʠʨʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ ɸʈʉ. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚʳʧʦʣʥʷʣʠ ʧʦʠʩʢ ʢʨʫʧʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʚ ʛʝʥʝ 

ɸʈʉ ʤʝʪʦʜʦʤ MLPA. ɺ ʩʣʫʯʘʝ ʥʝʠʟʤʝʥʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʝʥʘ ɸʈʉ ʧʨʦʚʦʜʠʣʠ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʘ MUTYH. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʠ ʘʥʘʣʠʟʝ ʨʦʜʦʩʣʦʚʥʦʡ ʧʘʮʠʝʥʪʘ 

ʧʨʦʩʣʝʞʠʚʘʣʩʷ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʡ ʪʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʨʠʟʥʘʢʘ ʣʠʙʦ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʜʘʥʥʳʝ ʦ ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝʟʝ, ʘ ʧʨʠ ʢʣʠʥʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʤʝʥʝʝ 100 ʘʜʝʥʦʤ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʚ ʚʦʟʨʘʩʪʝ ʙʦʣʝʝ 45 ʣʝʪ, ʯʘʩʪʴ 
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ʧʦʣʠʧʦʚ ʙʳʣʘ ʨʘʩʮʝʥʝʥʘ ʢʘʢ ʟʫʙʯʘʪʳʝ ʠʣʠ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʝ, ʪʦ ʄɻʀ 

ʥʘʯʠʥʘʣʠ ʩ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʚʩʝʡ ʢʦʜʠʨʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ 

MUTYH. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʠʟʫʯʝʥʠʝ ʛʝʥʘ ɸʈʉ (ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʦ ʉʵʥʛʝʨʫ, ʧʦʠʩʢ ʢʨʫʧʥʳʭ ʧʝʨʝʩʪʨʦʝʢ 

ʤʝʪʦʜʦʤ MLPA). ʊʝʤ ʧʘʮʠʝʥʪʘʤ, ʫ ʢʦʪʦʨʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʦʛʦ ʄɻʀ 

ʛʝʥʦʚ ɸʈʉ ʠ MUTYH ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʘʪʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʚʦʜʠʣʠ 

ʧʦʣʥʦʵʢʟʦʤʥʦʝ (ʠʟʫʯʝʥʠʝ ʚʩʝʭ ʢʦʜʠʨʫʶʱʠʭ ʫʯʘʩʪʢʦʚ ʛʝʥʦʤʘ), ʘ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ - ʧʦʣʥʦʛʝʥʦʤʥʦʝ (ʠʟʫʯʝʥʠʝ ʚʩʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʦʤʘ) 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ (ʥʘ ʙʘʟʝ ʧʘʨʪʥʝʨʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ). ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʄɻʀ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 6. 

ʊʘʙʣʠʮʘ 6. ʈʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʧʝʢʪʨ ʚʳʷʚʣʝʥʥʳʭ 

ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʇʨʦʩʧʝʢʪʠʚʥʘʷ ʛʨʫʧʧʘ 

(n=271) 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʘʷ 

ʛʨʫʧʧʘ (n=149) 

ʇɺ ʚ ʛʝʥʝ ɸʈʉ 

- ʠʟ ʥʠʭ ʢʨʫʧʥʳʭ 

ʧʝʨʝʩʪʨʦʝʢ 

205 (75,6%) 

24 (11,7%) 

101 (67,8%) 

7 (6,9%) 

ʇɺ ʚ ʛʝʥʝ MUTYH 21 (7,7%) 15 (10,1%) 

ʇɺ ʚ ʛʝʥʝ SMAD4  2 (0,7%) 2 (1,3%) 

ʇɺ ʚ ʛʝʥʝ BMPR1 1 (0,4%) 2 (1,3%) 

ʇɺ ʚ ʛʝʥʝ NTHL1  1 (0,4%) - 

ʇɺ ʥʝ ʚʳʷʚʣʝʥʦ 24 (8,9%) 19 (12,8%) 

ʄɻʀ ʥʝ ʧʨʦʚʝʜʝʥʦ 17 (6,3%)  10 (6,7%) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʥʘʨʫʞʝʥʠʝ ʇɺ ʚ ʛʝʥʘʭ SMAD4, BMPR1A, NTHL1 

ʷʚʠʣʦʩʴ ʥʘʭʦʜʢʦʡ ʠ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʥʦʵʢʟʦʤʥʦʛʦ/ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ.  
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2.5. ʄʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ɼʘʥʥʳʝ ʧʘʮʠʝʥʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʙʳʣʠ ʚʥʝʩʝʥʳ ʚ 

ʵʣʝʢʪʨʦʥʥʫʶ ʪʘʙʣʠʮʫ Microsoft Excel. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʚ 

ʧʨʦʛʨʘʤʤʝ Statistica 13.3 (TIBCO, USA) ʠ RStudio (R v. 4.3.2 (R Core Team, 

Vienna, Austria)) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʙʣʠʦʪʝʢ pROC, ROCR, ggplot2, survival, 

survminer, GenBinomApps. ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʦʧʠʩʳʚʘʣʠʩʴ ʘʙʩʦʣʶʪʥʳʤʠ 

ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʯʘʩʪʦʪʘʤʠ (n (%)). ɺʩʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʚʝʣʠʯʠʥʳ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʤʝʜʠʘʥʦʡ, ʥʠʞʥʠʤ ʠ ʚʝʨʭʥʠʤ ʢʚʘʨʪʠʣʷʤʠ (Me (Q1; Q3)), 

ʫʢʘʟʳʚʘʣʠ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ (Min ï Max), ʧʦʜʛʨʫʧʧʳ 

ʩʨʘʚʥʠʚʘʣʠ U-ʢʨʠʪʝʨʠʝʤ ʄʘʥʥʘ-ʋʠʪʥʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʩʯʠʪʘʣʠ 

ʨʘʟʣʠʯʠʷ ʧʨʠ p<0,05. ɼʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʠʩʭʦʜʘ, ʧʦʜ 

ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʂʈʈ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʢʨʠʚʳʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ʂʘʧʣʘʥʘ-ʄʘʡʝʨʘ. ɼʣʷ ʧʦʠʩʢʘ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʘʥʠʮʳ ʧʦ ʚʳʷʚʣʝʥʠʶ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʂʈʈ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ROC-ʘʥʘʣʠʟ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ROC-ʢʨʠʚʦʡ ʠ ʦʮʝʥʢʠ ʝʝ ʧʣʦʱʘʜʠ; ʪʦʯʢʫ ʦʪʩʝʯʢʠ 

(cut-off) ʥʘʭʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʖʜʝʥʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʣʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʩ ʫʢʘʟʘʥʠʝʤ 95% ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

(ɼʀ), ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦ ʤʝʪʦʜʫ ʂʣʦʧʧʝʨʘ-ʇʠʨʩʦʥʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʠʤʝʥʷʣʠ ʫʥʠʚʘʨʠʘʥʪʥʳʡ ʠ ʤʫʣʴʪʠʚʘʨʠʘʥʪʥʳʡ ʘʥʘʣʠʟʳ. ɼʣʷ 

ʫʥʠʚʘʨʠʘʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ (ʆʐ), ʩ ʮʝʣʴʶ 

ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʆʐ ʥʘ ʛʝʥʝʨʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʚʝʨʭʥʶʶ ʠ ʥʠʞʥʶʶ ʛʨʘʥʠʮʳ 95% ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

(95% ɼʀ). ʆʪʙʦʨ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʧʦʰʘʛʦʚʦʡ 

ʧʨʷʤʦʡ ʩʝʣʝʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʠʩʢʣʶʯʝʥʠʷ 

ʩʪʘʪʠʩʪʠʢʠ ɺʘʣʴʜʘ. ɿʥʘʯʠʤʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʚʢʣʶʯʝʥʳ ʚ ʤʫʣʴʪʠʚʘʨʠʘʥʪʥʳʡ 

ʘʥʘʣʠʟ ʚ ʚʠʜʝ ʤʦʜʝʣʠ ʙʠʥʘʨʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ. ʂʘʯʝʩʪʚʦ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʧʦʣʫʯʝʥʥʦʡ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ, ʦʮʝʥʠʚʘʣʦʩʴ ʠʩʭʦʜʷ ʠʟ 

ʟʥʘʯʝʥʠʡ ʧʣʦʱʘʜʠ ʧʦʜ ROC-ʢʨʠʚʦʡ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʦʡ ʠ 95% 

ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ (ɼʀ) ʠ ʫʨʦʚʥʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ. 
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2.6. ʇʨʠʥʮʠʧʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ɸʇʉ 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʝʜʨʘʢʦʚʳʡ ʭʘʨʘʢʪʝʨ ɸʇʉ, ʘ ʪʘʢʞʝ ʢʣʠʥʠʯʝʩʢʫʶ 

ʢʘʨʪʠʥʫ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʦʩʥʦʚʥʳʤ 

ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʷʚʣʷʣʩʷ ʭʠʨʫʨʛʠʯʝʩʢʠʡ. ʎʝʣʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʫʜʘʣʠʪʴ ʦʨʛʘʥ-ʤʠʰʝʥʴ ï ʪʦʣʩʪʫʶ ʢʠʰʢʫ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʧʨʷʤʦʡ ʢʠʰʢʠ ʧʦʣʠʧʘʤʠ, ʘ ʪʘʢʞʝ 

ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʭ ʥʘʭʦʜʦʢ ʧʘʮʠʝʥʪʘʤ ʚʳʧʦʣʥʷʣʠ ʦʜʠʥ ʠʟ ʪʨʝʭ ʚʦʟʤʦʞʥʳʭ 

ʚʠʜʦʚ ʦʧʝʨʘʮʠʠ: ʢʦʣʵʢʪʦʤʠʶ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, 

ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʶ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʩʪʦʷʥʥʦʡ ʢʦʥʮʝʚʦʡ ʠʣʝʦʩʪʦʤʳ ʠʣʠ 

ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʶ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʨʝʟʝʨʚʫʘʨʦ-

ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʠ ʧʨʝʚʝʥʪʠʚʥʦʡ ʜʚʫʩʪʚʦʣʴʥʦʡ ʠʣʝʦʩʪʦʤʳ.  

ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʘʮʠʝʥʪʘʤ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʦʧʝʨʘʪʠʚʥʦʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʜʦ ʥʘʯʘʣʘ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʘʥʥʳʝ ʦ 

ʭʘʨʘʢʪʝʨʝ ʦʧʝʨʘʮʠʠ, ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ (ʜʣʷ ʧʘʮʠʝʥʪʦʚ, ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʚ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ 

ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʢʣʠʥʠʢʠ (çɸʩʢʣʝʧʠʫʩè, ʈʦʩʩʠʷ).  

ʇʘʮʠʝʥʪʳ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʦʧʝʨʠʨʦʚʘʥʳ ʥʘ ʙʘʟʝ ʦʪʜʝʣʝʥʠʷ 

ʦʥʢʦʧʨʦʢʪʦʣʦʛʠʠ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʪʜʝʣʝʥʠʷ ï ʧʨʦʬʝʩʩʦʨ ʈɸʅ, ʜ.ʤ.ʥ. 

ɽ.ɻ. ʈʳʙʘʢʦʚ). ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʫ ʯʘʩʪʠ ʙʦʣʴʥʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʘ ʫ ʜʨʫʛʠʭ ï ʨʠʩʢ ʩʢʨʳʪʦʡ ʤʘʣʠʛʥʠʟʘʮʠʠ ʚ ʘʜʝʥʦʤʘʭ, ʚʩʝʤ 

ʧʘʮʠʝʥʪʘʤ ʦʧʝʨʘʮʠʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʥʮʠʧʦʚ ï ʚʳʩʦʢʦʡ ʧʝʨʝʚʷʟʢʦʡ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʦʩʫʜʦʚ ʠ ʫʜʘʣʝʥʠʝʤ ʧʫʪʝʡ 

ʨʝʛʠʦʥʘʨʥʦʛʦ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ.  

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʙʦʣʴʥʦʛʦ ʧʨʠʟʥʘʢʦʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʠ 

ʥʘʣʠʯʠʠ ʤʝʥʝʝ 10 ʧʦʣʠʧʦʚ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ ʚʳʧʦʣʥʷʣʠ ʢʦʣʵʢʪʦʤʠʶ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʣʠ 

ʧʦʵʪʘʧʥʦʝ ʚʳʜʝʣʝʥʠʝ ʠ ʧʝʨʝʩʝʯʝʥʠʝ ʧʦʜʚʟʜʦʰʥʦ-ʦʙʦʜʦʯʥʦʡ, ʩʨʝʜʥʝʡ, ʥʠʞʥʝʡ 

ʙʨʳʞʝʝʯʥʦʡ ʘʨʪʝʨʠʡ ʠ ʦʜʥʦʠʤʝʥʥʳʭ ʚʝʥ, ʩʦʧʨʦʚʦʞʜʘʚʰʝʝʩʷ ʤʦʙʠʣʠʟʘʮʠʝʡ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ɼʘʣʝʝ ʧʝʨʝʩʝʢʘʣʠ ʧʦʜʚʟʜʦʰʥʫʶ 

ʢʠʰʢʫ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3-5 ʩʤ ʦʪ ʠʣʝʦ-ʮʝʢʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ, ʧʨʷʤʫʶ ʢʠʰʢʫ ï ʥʘ 

ʫʨʦʚʥʝ ʧʨʦʤʦʥʪʦʨʠʫʤʘ, ʫʜʘʣʷʣʠ ʧʨʝʧʘʨʘʪ ʪʦʣʩʪʦʡ ʢʠʰʢʠ (ʨʠʩʫʥʦʢ 14).  

 

ɸ ɹ  

ʈʠʩʫʥʦʢ 14. ʉʭʝʤʘ ʚʳʧʦʣʥʝʥʠʷ ʢʦʣʵʢʪʦʤʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-

ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ: ɸ ï ʪʦʣʩʪʘʷ ʢʠʰʢʘ ʤʦʙʠʣʠʟʦʚʘʥʘ, ʧʨʦʠʟʚʝʜʝʥʦ 

ʧʝʨʝʩʝʯʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ, ʘ ʪʘʢʞʝ ʧʨʷʤʦʡ 

ʢʠʰʢʠ ʥʘ ʫʨʦʚʥʝ ʧʨʦʤʦʥʪʦʨʠʫʤʘ, ɹ ï ʧʨʝʧʘʨʘʪ ʫʜʘʣʝʥ, ʩʬʦʨʤʠʨʦʚʘʥ ʠʣʝʦ-

ʨʝʢʪʘʣʴʥʳʡ ʘʥʘʩʪʦʤʦʟ.    

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʣʝʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʧʨʦʠʟʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ʢʦʥʝʮ-ʚ-ʢʦʥʝʮ ʨʫʯʥʳʤ ʰʚʦʤ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʮʠʨʢʫʣʷʨʥʦʛʦ ʩʰʠʚʘʶʱʝʛʦ 

ʩʪʝʧʣʝʨʘ. ɼʘʣʝʝ ʚʳʧʦʣʥʷʣʠ ʧʫʟʳʨʴʢʦʚʫʶ ʧʨʦʙʫ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʘʥʘʩʪʦʤʦʟʘ, ʧʨʠ 

ʚʳʷʚʣʝʥʠʠ ʜʝʬʝʢʪʘ ʧʨʦʠʟʚʦʜʠʣʠ ʝʛʦ ʫʰʠʚʘʥʠʝ ʠ ʥʘʣʦʞʝʥʠʝ ʧʨʝʚʝʥʪʠʚʥʦʡ 

ʧʝʪʣʝʚʦʡ ʠʣʝʦʩʪʦʤʳ ʥʘ 15-20 ʩʤ ʚʳʰʝ ʫʨʦʚʥʷ ʘʥʘʩʪʦʤʦʟʘ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʫ ʧʘʮʠʝʥʪʘ ʨʘʢʘ ʥʠʞʥʝʘʤʧʫʣʷʨʥʦʛʦ ʦʪʜʝʣʘ ʧʨʷʤʦʡ ʢʠʰʢʠ ʩ 

ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʠʥʚʘʟʠʶ ʚ ʵʣʝʤʝʥʪʳ ʟʘʧʠʨʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʥʘʣʠʯʠʠ 

ʘʥʘʪʦʤʠʯʝʩʢʠ ʢʦʨʦʪʢʦʡ ʙʨʳʞʝʡʢʠ ʪʦʥʢʦʡ ʢʠʰʢʠ ʠʣʠ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦ 

ʚʳʷʚʣʝʥʥʦʡ ʜʝʩʤʦʤʳ ʚ ʙʨʳʞʝʡʢʝ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠ ʝʛʦ ʥʠʟʚʝʜʝʥʠʷ ʚ ʧʦʣʦʩʪʴ ʪʘʟʘ 

ʚʳʧʦʣʥʷʣʠ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʶ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʥʮʝʚʦʡ ʠʣʝʦʩʪʦʤʳ (ʨʠʩʫʥʦʢ 

15).  
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ʈʠʩʫʥʦʢ 15. ʉʭʝʤʘ ʚʳʧʦʣʥʝʥʠʷ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʢʦʥʮʝʚʦʡ ʠʣʝʦʩʪʦʤʳ: ɸ ï ʦʙʦʜʦʯʥʘʷ ʠ ʧʨʷʤʘʷ ʢʠʰʢʘ ʤʦʙʠʣʠʟʦʚʘʥʳ, 

ʧʨʦʠʟʚʝʜʝʥʦ ʧʝʨʝʩʝʯʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ, ɹ ï 

ʧʨʝʧʘʨʘʪ ʫʜʘʣʝʥ, ʩʬʦʨʤʠʨʦʚʘʥʘ ʢʦʥʮʝʚʘʷ ʠʣʝʦʩʪʦʤʘ ʩʧʨʘʚʘ. 

 

ɼʣʷ ʵʪʦʛʦ ʧʝʨʝʩʝʯʝʥʠʝ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʦʩʫʜʦʚ, ʚʳʜʝʣʝʥʠʝ ʪʦʣʩʪʦʡ ʢʠʰʢʠ 

ʠ ʧʝʨʝʩʝʯʝʥʠʝ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ ʧʨʦʠʟʚʦʜʠʣʠ ʘʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ, ʢʘʢ 

ʦʧʠʩʘʥʦ ʚʳʰʝ. ɼʘʣʝʝ ʚʳʧʦʣʥʷʣʠ ʤʦʙʠʣʠʟʘʮʠʶ ʧʨʷʤʦʡ ʢʠʰʢʠ ʜʦ ʫʨʦʚʥʷ 

ʪʘʟʦʚʦʛʦ ʜʥʘ ʩ ʪʦʪʘʣʴʥʦʡ ʤʝʟʦʨʝʢʪʫʤʵʢʪʦʤʠʝʡ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʧʫʭʦʣʝʚʦʛʦ 

ʨʦʩʪʘ ʧʝʨʝʩʝʯʝʥʠʝ ʧʨʷʤʦʡ ʢʠʰʢʠ ʧʨʦʠʟʚʦʜʠʣʠ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʤʝʞʥʦʩʪʠ ʥʘ 

ʫʨʦʚʥʝ ʟʫʙʯʘʪʦʡ ʣʠʥʠʠ ʩ ʫʰʠʚʘʥʠʝʤ ʢʫʣʴʪʠ ʥʘʛʣʫʭʦ. ɺ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʨʘʢʘ 

ʥʠʞʥʝʘʤʧʫʣʷʨʥʦʛʦ ʦʪʜʝʣʘ ʧʨʦʤʝʞʥʦʩʪʥʳʤ ʜʦʩʪʫʧʦʤ ʚʳʧʦʣʥʷʣʠ 

ʵʢʩʪʨʘʣʝʚʘʪʦʨʥʦʝ ʚʳʜʝʣʝʥʠʝ ʩ ʫʜʘʣʝʥʠʝʤ ʟʘʜʥʝʛʦ ʧʨʦʭʦʜʘ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʢʣʝʪʯʘʪʢʠ, ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʨʘʥʫ ʧʨʦʤʝʞʥʦʩʪʠ ʫʰʠʚʘʣʠ ʥʘʛʣʫʭʦ.  

ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʨʦʠʟʚʦʜʠʣʠ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʶ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ ʠ ʧʨʝʚʝʥʪʠʚʥʦʡ ʜʚʫʩʪʚʦʣʴʥʦʡ ʠʣʝʦʩʪʦʤʳ. ɼʣʷ ʵʪʦʛʦ ʧʝʨʝʩʝʯʝʥʠʝ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʦʩʫʜʦʚ, ʤʦʙʠʣʠʟʘʮʠʶ ʦʙʦʜʦʯʥʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʘ ʪʘʢʞʝ 

ʧʝʨʝʩʝʯʝʥʠʝ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ ʧʨʦʠʟʚʦʜʠʣʠ ʘʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ, ʢʘʢ 

ʦʧʠʩʘʥʦ ʚʳʰʝ. ʇʨʷʤʫʶ ʢʠʰʢʫ ʧʝʨʝʩʝʢʘʣʠ ʩʦ ʩʪʦʨʦʥʳ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʥʘ 

ʫʨʦʚʥʝ ʚʝʨʭʥʝʛʦ ʢʨʘʷ ʘʥʘʣʴʥʦʛʦ ʢʘʥʘʣʘ (ʧʦʜ ʧʘʣʴʮʝʚʳʤ ʢʦʥʪʨʦʣʝʤ 
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ʪʨʘʥʩʘʥʘʣʴʥʦ) ʧʨʠ ʧʦʤʦʱʠ ʩʰʠʚʘʶʱʝ-ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ ʢʫʣʴʪʶ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ ʫʰʠʚʘʣʠ ʥʘʛʣʫʭʦ, ʪʝʨʤʠʥʘʣʴʥʳʡ ʦʪʜʝʣ 

ʩʢʣʘʜʳʚʘʣʠ ʚ ʚʠʜʝ ʙʫʢʚʳ çJè ʩ ʜʣʠʥʦʡ ʢʦʣʝʥʘ 13-15 ʩʤ, ʚ ʦʙʨʘʟʦʚʘʚʰʝʤʩʷ 

ʢʫʧʦʣʝ ʜʝʣʘʣʠ ʵʥʪʝʨʦʪʦʤʠʯʝʩʢʦʝ ʦʪʚʝʨʩʪʠʝ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʧʨʠ ʧʦʤʦʱʠ 

ʣʠʥʝʡʥʦʛʦ ʩʰʠʚʘʶʱʝ-ʨʝʞʫʱʝʛʦ ʘʧʧʘʨʘʪʘ ʟʘ 2 ʧʨʦʰʠʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʟʝʨʚʫʘʨʘ. ʊʘʢʞʝ ʯʝʨʝʟ ʵʥʪʝʨʦʪʦʤʠʯʝʩʢʦʝ ʦʪʚʝʨʩʪʠʝ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʛʦʣʦʚʢʫ ʮʠʨʢʫʣʷʨʥʦʛʦ ʩʰʠʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ, ʫʰʠʚʘʣʠ 

ʮʠʨʢʫʣʷʨʥʳʤ ʢʠʩʝʪʥʳʤ ʰʚʦʤ (ʨʠʩʫʥʦʢ 16).  

 

ɸ  ɹ  

 ʉ  ɼ  

ʈʠʩʫʥʦʢ 16. ʕʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ: ɸ ï 

ʧʝʨʚʦʝ ʧʨʦʰʠʚʘʥʠʝ ʩʰʠʚʘʶʱʝ-ʨʝʞʫʱʠʤ ʘʧʧʘʨʘʪʦʤ ʯʝʨʝʟ ʵʥʪʝʨʦʪʦʤʠʯʝʩʢʦʝ 

ʦʪʚʝʨʩʪʠʝ, ɹ ï ʚʪʦʨʦʝ ʧʨʦʰʠʚʘʥʠʝ ʩʰʠʚʘʶʱʝ-ʨʝʞʫʱʠʤ ʘʧʧʘʨʘʪʦʤ, ɺ ï 

ʫʩʪʘʥʦʚʢʘ ʛʦʣʦʚʢʠ ʮʠʨʢʫʣʷʨʥʦʛʦ ʩʰʠʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʯʝʨʝʟ 

ʵʥʪʝʨʦʪʦʤʠʯʝʩʢʦʝ ʦʪʚʝʨʩʪʠʝ, ɼ ï ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ J-ʦʙʨʘʟʥʳʡ ʪʦʥʢʦʢʠʰʝʯʥʳʡ 

ʨʝʟʝʨʚʫʘʨ. 
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ɼʘʣʝʝ ʯʝʨʝʟ ʟʘʜʥʠʡ ʧʨʦʭʦʜ ʚʚʦʜʠʣʠ ʮʠʨʢʫʣʷʨʥʳʡ ʩʰʠʚʘʶʱʠʡ ʘʧʧʘʨʘʪ, 

ʥʠʟʚʦʜʠʣʠ ʪʝʨʤʠʥʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ ʩ ʨʝʟʝʨʚʫʘʨʦʤ, 

ʬʦʨʤʠʨʦʚʘʣʠ ʘʧʧʘʨʘʪʥʳʡ ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʳʡ ʘʥʘʩʪʦʤʦʟ (ʨʠʩʫʥʦʢ 17). ɺʦ 

ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʦʠʟʚʦʜʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʚʝʥʪʠʚʥʦʡ ʧʝʪʣʝʚʦʡ ʠʣʝʦʩʪʦʤʳ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 20-25 ʩʤ ʦʪ ʦʙʣʘʩʪʠ ʨʝʟʝʨʚʫʘʨʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʟʘʞʠʚʣʝʥʠʷ ʰʚʦʚ ʨʝʟʝʨʚʫʘʨʘ ʠ ʘʥʘʩʪʦʤʦʟʘ.  

 

ɸ  ɹ    ɺ  

 

ʈʠʩʫʥʦʢ 17. ʉʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ: 

ɸ ï ʥʠʟʚʝʜʝʥʠʝ J-ʦʙʨʘʟʥʦʛʦ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʚ ʧʦʣʦʩʪʴ ʪʘʟʘ, ɹ ï 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʩ ʧʦʤʦʱʴʶ ʮʠʨʢʫʣʷʨʥʦʛʦ 

ʩʰʠʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ, ɺ ï ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʠʜ: ʩʬʦʨʤʠʨʦʚʘʥʳ ʨʝʟʝʨʚʫʘʨʦ-

ʥʘʜʘʥʘʣʴʥʳʡ ʘʥʘʩʪʦʤʦʟ ʠ ʧʨʝʚʝʥʪʠʚʥʘʷ ʧʝʪʣʝʚʘʷ ʠʣʝʦʩʪʦʤʘ.  

 

ʋ ʯʘʩʪʠ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʫʞʝ ʙʳʣʠ ʦʧʝʨʠʨʦʚʘʥʳ ʧʦ ʧʦʚʦʜʫ ɸʇʉ 

ʠʣʠ ʩʪʝʥʦʟʠʨʫʶʱʝʛʦ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʥʘ ʬʦʥʝ ɸʇʉ ʚ ʦʙʲʝʤʝ ʩʝʛʤʝʥʪʘʨʥʦʡ 

ʨʝʟʝʢʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʫʜʘʣʝʥʠʝ ʦʩʪʘʚʰʠʭʩʷ ʦʪʜʝʣʦʚ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ʇʨʠ ʩʦʭʨʘʥʝʥʥʦʡ ʬʫʥʢʮʠʠ ʟʘʧʠʨʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʷʤʦʡ 

ʢʠʰʢʠ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠ ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, ʚ 

ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ï ʢʦʥʮʝʚʦʡ ʠʣʝʦʩʪʦʤʳ. 
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ɻʣʘʚʘ III . ʂʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʦʨʨʝʣʷʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ 

 

3.1. ɸʥʘʣʠʟ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʨʝʣʷʮʠʡ 

ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ɸʇʉ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʦʣʫʯʠʪʴ 

ʘʢʪʫʘʣʴʥʫʶ ʢʘʨʪʠʥʫ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʥʘ ʵʪʘʧʝ 

ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʠʥʩʪʘʥʮʠʝʡ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʳʭ ʧʨʦʛʥʦʟʘʭ 

ʚʩʝʛʜʘ ʩʣʫʞʠʪ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʦʙʲʝʢʪʠʚʠʟʠʨʦʚʘʪʴ ʜʠʘʛʥʦʟ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʫʜʘʣʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘʧʨʷʤʫʶ ʩʨʘʚʥʠʪʴ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ: ʝʩʣʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʡ ʧʦʜʩʯʝʪ ʦʧʠʨʘʝʪʩʷ 

ʥʘ ʧʨʠʤʝʨʥʦʝ ʠʭ ʯʠʩʣʦ ʥʘ ʛʘʫʩʪʨʫ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʘʭ ʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʫʶ ʢʘʨʪʠʥʫ ʧʨʠ ʧʦʤʦʱʠ ʥʝʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʜʩʯʝʪʦʚ, 

ʪʦ ʦʪʩʫʪʩʪʚʠʝ ʛʘʫʩʪʨ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʨʠʝʥʪʠʨʦʚ ʚ ʫʜʘʣʝʥʥʦʡ ʪʦʣʩʪʦʡ ʢʠʰʢʝ 

ʚʝʜʝʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʠʟʫʘʣʴʥʦ-ʨʫʯʥʦʛʦ ʧʦʜʩʯʝʪʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ 

ʚʨʝʤʷ-ʟʘʪʨʘʪʥʳʤ ʤʝʪʦʜʦʤ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʠʣʠ ʪʳʩʷʯ ʧʦʣʠʧʦʚ 

(ʨʠʩʫʥʦʢ 18).  
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ʈʠʩʫʥʦʢ 18. ʄʘʢʨʦʧʨʝʧʘʨʘʪ ʫʜʘʣʝʥʥʦʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʧʘʮʠʝʥʪʢʠ ʌ. 32 

ʣʝʪ ʩ ʉɸʊʂ. 

 

ɹʦʣʝʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ/ʥʘʣʠʯʠʝ 

ʧʨʠʟʥʘʢʦʚ ʤʘʣʠʛʥʠʟʘʮʠʠ ʚ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʧʦʵʪʦʤʫ ʠʤʝʥʥʦ 

ʵʪʦʪ ʬʘʢʪʦʨ ʩʪʘʣ ʢʣʶʯʝʚʳʤ ʚ ʩʨʘʚʥʝʥʠʠ ʜʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʢʦʣʦʥʦʩʢʦʧʠʠ ʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʣʶʯʝʥʠʡ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. 

ɼʣʷ 296 ʧʘʮʠʝʥʪʦʚ ʦʢʘʟʘʣʠʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʦʩʪʫʧʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʜʨʦʙʥʦʛʦ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʛʦ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʜʘʣʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. 

ʊʨʠʜʮʘʪʴ ʦʜʠʥ ʧʘʮʠʝʥʪ ʙʳʣ ʨʘʥʝʝ ʦʧʝʨʠʨʦʚʘʥ ʥʘ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʩ ʫʜʘʣʝʥʠʝʤ 

ʥʝʢʦʪʦʨʳʭ ʝʝ ʦʪʜʝʣʦʚ, ʧʦʵʪʦʤʫ ʦʧʝʨʘʮʠʷ ʚ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ 

ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʥʦʩʠʣʘ ʧʦʚʪʦʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʙʳʣʘ 
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ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʜʘʣʝʥʠʝ ʦʩʪʘʚʰʠʭʩʷ ʦʪʜʝʣʦʚ.  ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 7. 

 

ʊʘʙʣʠʮʘ 7. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʢʦʣʦʥʦʩʢʦʧʠʠ ʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʫʜʘʣʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

(n=296). 

ʇʨʠʟʥʘʢ ɼʘʥʥʳʝ 

ʢʦʣʦʥʦʩʢʦʧʠʠ 

ɼʘʥʥʳʝ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʟʘʢʣʶʯʝʥʠʷ 

ʨ 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ*, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.) 

250 (85;535) 

(1-2000) 

ʅʝʪ ʦʙʲʝʢʪʠʚʥʳʭ 

ʜʘʥʥʳʭ 

ʥʜ 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ 

ʧʨʷʤʦʡ ʢʠʰʢʝ**, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.) 

20 (10;40)  

(1-300) 

ʅʝʪ ʦʙʲʝʢʪʠʚʥʳʭ 

ʜʘʥʥʳʭ 

ʥʜ 

ʅʘʣʠʯʠʝ ʨʘʢʘ ʪʦʣʴʢʦ ʚ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ*, n (%) 

45 (15,7) 56 (19,6) 0,27 

ʅʘʣʠʯʠʝ ʨʘʢʘ ʪʦʣʴʢʦ ʚ 

ʧʨʷʤʦʡ ʢʠʰʢʝ**, n (%) 

24 (8,4) 30 (10,5) 0,47 

ʅʘʣʠʯʠʝ ʨʘʢʘ ʚ ʧʨʷʤʦʡ ʠ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ ***, n 

(%) 

6 (2,2) 22 (8) 0,003 

ɺʩʝʛʦ ʧʘʮʠʝʥʪʦʚ ʩ ʂʈʈ, n 

(%) 

75 (25,3) 108 (36,5) 0,004 

* ʧʘʮʠʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʠʤʝʣʘʩʴ ʦʙʦʜʦʯʥʘʷ ʢʠʰʢʘ (n=286), ** ʧʘʮʠʝʥʪʳ, ʫ 

ʢʦʪʦʨʳʭ ʠʤʝʣʘʩʴ ʧʨʷʤʘʷ ʢʠʰʢʘ (n=286), *** ʧʘʮʠʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʠʤʝʣʘʩʴ 

ʦʙʦʜʦʯʥʘʷ ʠ ʧʨʷʤʘʷ ʢʠʰʢʘ (n=276). 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʣʶʯʝʥʠʡ ʧʦ ʫʜʘʣʝʥʥʳʤ 

ʦʧʝʨʘʮʠʦʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʫ 108 ʧʘʮʠʝʥʪʦʚ ʠʟ 296 (36,5%) ʠʤʝʣʦ 

ʤʝʩʪʦ ʥʘʣʠʯʠʝ ʂʈʈ, ʧʨʠʯʝʤ ʫ 22 (8%) ʠʟ ʥʠʭ ʚʳʷʚʣʝʥʦ ʩʠʥʭʨʦʥʥʦʝ ʧʦʨʘʞʝʥʠʝ 

ʦʙʦʜʦʯʥʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʠ. ʏʘʩʪʦʪʘ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʂʈʈ ʪʦʣʴʢʦ ʚ ʦʙʦʜʦʯʥʦʡ 

ʢʠʰʢʝ ʩʦʩʪʘʚʠʣʘ 19,6%, ʘ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ ï 10,5%.  

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʢʦʣʦʥʦʩʢʦʧʠʠ ʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʯʘʩʪʦʪʝ ʚʳʷʚʣʝʥʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʚ ʦʪʥʦʰʝʥʠʠ ʩʠʥʭʨʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʦʙʦʜʦʯʥʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʝ (2,2% vs. 8%, ʨ=0,003), ʘ ʪʘʢʞʝ ʚ ʦʙʱʝʤ 

ʢʦʣʠʯʝʩʪʚʝ ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʷʚʣʝʥʥʳʤ ʢʦʣʦʨʝʢʪʘʣʴʥʳʤ ʨʘʢʦʤ (25,3% vs. 36,5%, 

ʨ=0,004), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʣʦʥʦʩʢʦʧʠʠ ʢʘʢ ʤʝʪʦʜʘ ʜʠʘʛʥʦʩʪʠʢʠ 

ʂʈʈ ʧʨʠ ɸʇʉ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʝʛʦ ʩʦʩʪʘʚʠʣʘ 100% (95% ɼʀ: 

98,06-100), ʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ï 69,44% (95% ɼʀ: 59,84-77,95). ʇʨʠ ʵʪʦʤ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʤʝʪʦʜʘ ʩʦʩʪʘʚʠʣʘ 100% (95% ɼʀ: 

92,5-100), ʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ï 85,07% (95% ɼʀ: 81,09-

88,33) ʧʨʠ ʪʦʯʥʦʩʪʠ ʤʝʪʦʜʘ 88,85% (95% ɼʀ: 84,7-92,2).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʮʝʥʪʨʘ ʧʨʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʢʦʣʦʥʦʩʢʦʧʠʠ ʫ ʙʦʣʴʥʳʭ ʩ 

ɸʇʉ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʣʠʰʴ ʫ 

75 ʠʟ 108 ʧʘʮʠʝʥʪʦʚ (69,4%), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʚʳʩʦʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʝʪʦʜʘ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʩʢʨʳʪʦʡ ʤʘʣʠʛʥʠʟʘʮʠʠ ʚ ʪʘʢʠʭ 

ʦʧʫʭʦʣʷʭ. 

 

3.2. ʈʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʯʘʩʪʦʪʘ 

ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ) 

ɺ ʦʙʱʝʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 393 ʠʟ 420 ʧʘʮʠʝʥʪʦʚ (93,6%). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʄɻʀ 
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ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʳʷʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ ʫ 43 (10,7%) ʧʘʮʠʝʥʪʦʚ. ʉʨʝʜʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʇɺ ʚ ʛʝʥʘʭ ʨʘʩʧʨʝʜʝʣʠʣʘʩʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

¶ ɸʈʉ (NM_000038.6) ï 306/393 (77,9%),  

¶ MUTYH (NM_001048174.2) ï 36/393 (9,2%),  

¶ SMAD4 (NM_005359.6) ï 4/393 (1%),  

¶ BMPR1ɸ (NM_004329.2) ï 3/393 (0,75%), 

¶ NTHL1 (NM_002528.7) ï 1/393 (0,25%), 

¶ ʇɺ ʥʝ ʚʳʷʚʣʝʥʦ ï 43/393 (10,9%). 

 

3.3. ɸʥʘʣʠʟ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʢʦʨʨʝʣʷʮʠʡ 

3.2.1. ʇʘʮʠʝʥʪʳ ʩ ʥʘʣʠʯʠʝʤ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ ɸʈʉ 

ʋ 306 ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʇɺ ʚ ʛʝʥʝ ɸʈʉ, ʩʨʝʜʠ ʥʠʭ ʯʘʩʪʦʪʘ 

ʪʦʯʢʦʚʳʭ ʇɺ ʩʦʩʪʘʚʠʣʘ 89,9% (275 ʩʣʫʯʘʝʚ) ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʫ 31 ʧʘʮʠʝʥʪʘ 

(10,1%) ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʨʫʧʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ. ʃʦʢʘʣʠʟʘʮʠʷ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʷʚʣʝʥʥʳʭ ʪʦʯʢʦʚʳʭ ʇɺ ʚ ʛʝʥʝ ɸʈʉ ʧʨʝʜʩʪʘʚʣʝʥ rʥʘ ʨʠʩʫʥʢʝ 19 (ʧʦʜʨʦʙʥʳʡ 

ʩʧʠʩʦʢ ʪʦʯʢʦʚʳʭ ʇɺ ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ), ʘ ʧʝʨʝʯʝʥʴ ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʢʨʫʧʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ï ʚ ʪʘʙʣʠʮʝ 8.   

 

ʈʠʩʫʥʦʢ 19. ʃʦʢʘʣʠʟʘʮʠʷ ʚʳʷʚʣʝʥʥʳʭ ʪʦʯʢʦʚʳʭ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ 

ʛʝʥʝ ɸʈʉ. 
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ʊʘʙʣʠʮʘ 8. ɺʠʜʳ ʢʨʫʧʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʚ ʛʝʥʝ ɸʈʉ 

ʇʘʪʦʛʝʥʥʳʡ ʚʘʨʠʘʥʪ ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ, n 

ɼʝʣʝʮʠʷ ʛʝʥʘ ɸʈʉ 9 

ɼʝʣʝʮʠʷ ʧʨʦʤʦʪʦʨʘ B 10 

ɼʝʣʝʮʠʷ ʵʢʟʦʥʦʚ 1, 8-15  2 

ɼʝʣʝʮʠʷ ʧʨʦʤʦʪʦʨʘ A, ʵʢʟʦʥʦʚ 1-15 1 

ɼʝʣʝʮʠʷ ʧʨʦʤʦʪʦʨʦʚ B, A, ʵʢʟʦʥʦʚ 1-15 1 

ɼʫʧʣʠʢʘʮʠʷ ʵʢʟʦʥʦʚ 4-13  1 

ɼʝʣʝʮʠʷ ʵʢʟʦʥʦʚ 8-10  2 

ɼʝʣʝʮʠʷ ʵʢʟʦʥʘ 14  1 

ɼʝʣʝʮʠʷ ʵʢʟʦʥʘ 15  1 

ɼʝʣʝʮʠʷ ʵʢʟʦʥʦʚ 7-10  1 

ɼʝʣʝʮʠʷ ɻʢʟʦʥʦʚ 8-15  2 

 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʚ ʣʠʪʝʨʘʪʫʨʝ ʛʠʧʦʪʝʟʫ 

ʦ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩ ʚʳʜʝʣʝʥʠʝʤ ʫʯʘʩʪʢʦʚ ʛʝʥʘ ɸʈʉ, ʇɺ ʚ 

ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʚʠʪʠʶ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʳ ʉɸʊʂ, ʘ ʪʘʢʞʝ ʣʦʢʫʩʦʚ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʢʣʘʩʩʠʯʝʩʢʫʶ ʬʦʨʤʫ ʉɸʊʂ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ 

ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦ ʧʨʠʥʮʠʧʫ ʣʦʢʘʣʠʟʘʮʠʠ ʇɺ ʚ ʛʝʥʝ ɸʈʉ. ɺ ʛʨʫʧʧʫ ʩ 

ʛʝʥʦʪʠʧʦʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʳ ʉɸʊʂ (çʛʝʥʦʪʠʧ ʦʉɸʊʂè), 

ʚʦʰʣʠ ʧʘʮʠʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʇɺ ʣʦʢʘʣʠʟʦʚʘʣʩʷ ʚ ʢʦʜʦʥʘʭ 1-168 ʠ 1581-2850, ʚ 

ʛʨʫʧʧʫ ʩ ʛʝʥʦʪʠʧʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʝ ʉɸʊʂ (çʛʝʥʦʪʠʧ 

ʢʉɸʊʂè), ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʘʮʠʝʥʪʳ ʩ ʇɺ ʚ ʢʦʜʦʥʘʭ 169-1580, ʢʨʦʤʝ ʵʪʦʛʦ, 

ʦʪʜʝʣʴʥʦ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʣʠʯʠʝʤ ʢʨʫʧʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʚ 

ʛʝʥʝ ɸʈʉ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 9. 

 

ʊʘʙʣʠʮʘ 9. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ ʇɺ ʚ ʛʝʥʝ ɸʈʉ. 



108 

 
ʂʣʠʥʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʇʘʮʠʝʥʪʳ ʩ 

çʛʝʥʦʪʠʧʦʤ 

ʦʉɸʊʂè, 

n=14 

ʇʘʮʠʝʥʪʳ ʩ 

çʛʝʥʦʪʠʧʦʤ 

ʢʉɸʊʂè, 

n=261 

ʇʘʮʠʝʥʪʳ ʩ 

ʥʘʣʠʯʠʝʤ 

ʢʨʫʧʥʳʭ 

ʧʝʨʝʩʪʨʦʝʢ, n=31 

ʨ 

ʇʦʣ, ʤ/ʞ  11/3 121/140 15/16 0,063 

ɺʦʟʨʘʩʪ ʫʩʪʘʥʦʚʢʠ 

ʜʠʘʛʥʦʟʘ ʉɸʊʂ, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.), 

ʣʝʪ 

 

43 (39;52)  

(28-55) 

 

28 (20;35)  

(7-63) 

 

33 (30;35)  

(17-51) 

 

< 0,00001 

ʅʘʣʠʯʠʝ ʩʝʤʝʡʥʦʛʦ 

ʘʥʘʤʥʝʟʘ ʉɸʊʂ, n (%) 

3 (21,4) 134 (51,3) 13 (41,9) 0,066 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.)  

115 (90;150)  

(40-970) 

360 (155;625)  

(6-2000) 

325 (150;490) 

(50-850) 

0,009 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ 

ʧʨʷʤʦʡ ʢʠʰʢʝ, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.) 

8 (3;12,5)  

(0-25) 

30 (20;50)  

(0-200) 

20 (15;30)  

(1-90) 

0,00002 

ʅʘʣʠʯʠʝ ʧʦʣʠʧʦʚ ʚ 

ʞʝʣʫʜʢʝ, n (%) 

1 (7,1) 92 (35,2) 8 (25,8) 0,062 

ʅʘʣʠʯʠʝ ʧʦʣʠʧʦʚ ʚ 

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ 

ʢʠʰʢʝ, n (%) 

3 (21,4) 

 

 

72 (27,6) 8 (25,8) 0,867 

ʅʘʣʠʯʠʝ ʨʘʢʘ ʚ ʦʙʦʜʦʯʥʦʡ 

ʢʠʰʢʝ, n (%) 

4 (28,6) 25 (9,6) 6 (19,4) 

 

0,032 

ʅʘʣʠʯʠʝ ʨʘʢʘ ʚ ʧʨʷʤʦʡ 

ʢʠʰʢʝ, n (%) 

1 (7,1) 

 

29 (11,1) 

 

6 (19,4) 

 

0,347 

ɺʦʟʨʘʩʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʝʨʚʦʛʦ ʨʘʢʘ, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.), 

ʣʝʪ 

50 (39;54)  

(35-54) 

32 (26;37)  

(2-61) 

32,5  

(31;35) (3-40) 

0,0165 

ʅʘʣʠʯʠʝ ʨʘʢʘ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ, n (%) 

0 9 (3,4) 1 (3,2) 0,803 

ʅʘʣʠʯʠʝ ʜʝʩʤʦʤʳ, n (%) 0 68 (26) 3 (9,7) 0,03 

 



109 

 

ʇʨʠ ʧʦʧʘʨʥʦʤ ʩʨʘʚʥʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ 

ʛʨʫʧʧʝ ʩ çʛʝʥʦʪʠʧʦʤ ʦʉɸʊʂè ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʦʙʣʘʜʘʣʠ ʤʫʞʯʠʥʳ (11/14, 

ʨ=0,026), ʧʨʠ ʵʪʦʤ ʛʦʨʘʟʜʦ ʨʝʞʝ ʚʩʪʨʝʯʘʣʠʩʴ ʧʘʮʠʝʥʪʳ ʩ ʥʘʣʠʯʠʝʤ ʩʝʤʝʡʥʦʛʦ 

ʘʥʘʤʥʝʟʘ ʉɸʊʂ (21,4% vs. 51,3% vs. 41,9%, ʨ=0,066). ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʵʪʦʡ 

ʛʨʫʧʧʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʨʫʧʧ ʩ çʛʝʥʦʪʠʧʦʤ ʢʉɸʊʂè ʠ ʢʨʫʧʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ 

ʚ ʛʝʥʝ ɸʈʉ, ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʙʳʣ ʫʨʦʚʝʥʴ ʧʦʨʘʞʝʥʠʷ ʞʝʣʫʜʢʘ ʧʦʣʠʧʘʤʠ (7,1% 

vs. 35,2% vs. 25,8%, ʨ=0,039) ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʝ 

ʘʜʝʥʦʤʳ ʚʩʪʨʝʯʘʣʠʩʴ ʩ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʡ ʯʘʩʪʦʪʦʡ ʚʦ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧʘʭ (21,4% 

vs. 27,6% vs. 25,8%, ʨ>0,05). ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʥʝ ʠʤʝʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʨʘʢʘ ʧʨʷʤʦʡ ʢʠʰʢʠ ʥʘ ʵʪʘʧʝ 

ʧʝʨʚʠʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ (7,1% vs. 11,1% vs. 19,4%, ʨ>0,05). 

ʅʘʧʨʦʪʠʚ, ʨʘʢ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʧʨʠ ʢʦʣʦʥʦʩʢʦʧʠʠ ʚ ʛʨʫʧʧʝ ʩ çʛʝʥʦʪʠʧʦʤ 

ʦʉɸʊʂè ʙʳʣ ʚʳʷʚʣʝʥ ʛʦʨʘʟʜʦ ʯʘʱʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʨʫʧʧʘʤʠ (28,6% 

vs. 9,6% vs. 19,4%, ʨ=0,032). ɼʝʩʤʦʠʜʥʳʝ ʦʧʫʭʦʣʠ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʚʳʷʚʣʷʣʠʩʴ 

ʚ ʛʨʫʧʧʝ ʩ çʛʝʥʦʪʠʧʦʤ ʢʉɸʊʂè ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʨʫʧʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʚ 

ʛʝʥʝ ɸʈʉ (26% vs. 9,7%, ʨ=0,047) ʠ ʛʨʫʧʧʦʡ çʛʝʥʦʪʠʧʘ ʦʉɸʊʂè (26% vs. 0%, 

ʨ=0,025). ʉʣʫʯʘʝʚ ʨʘʢʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʚ ʘʥʘʤʥʝʟʝ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʠ ʫ 

ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ʚ ʛʨʫʧʧʝ ʩ çʛʝʥʦʪʠʧʦʤ ʦʉɸʊʂè ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚ ʦʩʪʘʣʴʥʳʭ 

ʛʨʫʧʧʘʭ ʵʪʘ ʧʘʪʦʣʦʛʠʷ ʚʩʪʨʝʪʠʣʘʩʴ ʚ 3,4% ʠ 3,2% ʩʣʫʯʘʝʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʨʘʚʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʪʨʝʭ ʛʨʫʧʧʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʚʠʜʝ ʜʠʘʛʨʘʤʤ ʥʘ ʨʠʩʫʥʢʘʭ 20 ʠ 21. 
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ʈʠʩʫʥʦʢ 20. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʟʨʘʩʪʘ ʫʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ 

ʉɸʊʂ ʠ ʚʦʟʨʘʩʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʦʛʦ ʨʘʢʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ 

 

 

ʈʠʩʫʥʦʢ 21. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʠʧʦʚ ʚ 

ʦʙʦʜʦʯʥʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʝ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ 
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ʇʨʠ ʦʮʝʥʢʝ ʧʦʢʘʟʘʪʝʣʷ çʚʦʟʨʘʩʪ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʉɸʊʂè ʦʢʘʟʘʣʦʩʴ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʤ ʦʥ ʷʚʣʷʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ çʛʝʥʦʪʠʧʦʤ ʢʉɸʊʂè - 28 (20;35) 

ʣʝʪ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʝʪʩʷ ʚʦ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧʘʭ: 43 (39;52) ʛʦʜʘ 

(ʨ<0,00001) ʫ ʧʘʮʠʝʥʪʦʚ ʩ çʛʝʥʦʪʠʧʦʤ ʦʉɸʊʂè ʠ 33 (30;35) ʛʦʜʘ ʚ ʛʨʫʧʧʝ ʩ 

ʢʨʫʧʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʛʝʥʘ ɸʈʉ (ʨ=0,009). ʈʘʟʣʠʯʠʷ ʩʨʝʜʠ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ 

ʛʨʫʧʧ ʪʘʢʞʝ ʦʢʘʟʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ (ʨ=0,0001).  

ʄʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʦʛʦ ʨʘʢʘ ʪʘʢʞʝ ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ ʚ 

ʛʨʫʧʧʝ ʩ çʛʝʥʦʪʠʧʦʤ ʢʉɸʊʂè ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ çʛʝʥʦʪʠʧʦʤ 

ʦʉɸʊʂè (32 (26;37) ʛʦʜʘ vs. 50 (39;54) ʣʝʪ, ʨ=0,007) ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʪʘʢʦʚʦʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʨʫʧʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʛʝʥʘ ɸʈʉ (32 

(26;37) ʛʦʜʘ vs. 32,5 (31;35) ʛʦʜʘ, ʨ=0,92).  

ʋ ʧʘʮʠʝʥʪʦʚ ʩ çʛʝʥʦʪʠʧʦʤ ʦʉɸʊʂè ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ - 115 (90;150) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʝʠʤʠ 

ʜʨʫʛʠʤʠ ʛʨʫʧʧʘʤʠ: 360 (155;625) ʫ ʧʘʮʠʝʥʪʦʚ ʩ çʛʝʥʦʪʠʧʦʤ ʢʉɸʊʂè (ʨ=0,003) 

ʠ 325 (150;490) ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʨʫʧʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʚ ʛʝʥʝ ɸʈʉ (ʨ=0,022).  

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ ʪʘʢʞʝ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ çʛʝʥʦʪʠʧʦʤ ʦʉɸʊʂè - 8 (3;12,5) vs. 30 (20;50) ʠ 20 (15;30), 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ<0,00001 ʠ ʨ=0,03, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʫ ʧʘʮʠʝʥʪʘ ʩ ʉɸʊʂ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ ɸʈʉ ʝʛʦ 

ʣʦʢʘʣʠʟʘʮʠʷ ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʇɺ ʚ ʢʦʜʦʥʘʭ 1-168 ʠ 1581-2850 ʤʘʥʠʬʝʩʪʘʮʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 10-15 ʣʝʪ ʧʦʟʞʝ, ʯʝʤ ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʇɺ ʚ 

ʦʩʪʘʣʴʥʳʭ ʢʦʜʦʥʘʭ, ʘ ʚʦʟʨʘʩʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʦʛʦ ʨʘʢʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50 

ʣʝʪ (ʚ ʩʨʝʜʥʝʤ, ʥʘ 18 ʣʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʛʨʫʧʧʘʭ).  ʇʨʠ ʵʪʦʤ ʫ ʧʘʮʠʝʥʪʦʚ 

ʚ ʜʚʘ ʨʘʟʘ ʨʝʞʝ (ʚʩʝʛʦ ʣʠʰʴ ʚ 21,4% ʩʣʫʯʘʝʚ) ʚʩʪʨʝʯʘʶʪʩʷ ʫʢʘʟʘʥʠʷ ʥʘ ʥʘʣʠʯʠʝ 

ʉɸʊʂ ʚ ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝʟʝ, ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ 

ʦʙʦʜʦʯʥʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʝ, ʘ ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʨʘʢʘ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʧʨʠ 

ʧʝʨʚʠʯʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʥʦʩʠʪʝʣʝʡ ʪʦʯʢʦʚʳʭ ʇɺ ʚ 

ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʛʝʥʘ ɸʈʉ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʳʭ 
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ʨʘʟʣʠʯʠʡ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʛʨʫʧʧ ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʥʦʪʠʧʦʤ, 

ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ʉɸʊʂ, ʠ ʢʨʫʧʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʚ 

ʛʝʥʝ ɸʈʉ.  

 

3.1.2. ʇʘʮʠʝʥʪʳ ʩ ʥʘʣʠʯʠʝʤ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ MUTYH 

ʋ 36 ʧʘʮʠʝʥʪʦʚ (9,2%) ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʇɺ ʚ 

ʛʝʥʝ MUTYH. ʃʦʢʘʣʠʟʘʮʠʷ ʠ ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥ rʚ ʪʘʙʣʠʮʝ 10. 

 

ʊʘʙʣʠʮʘ 10. ɺr ʷʚʣʝʥʥʳʝ ʧʘʪʦʛʝʥʥʝr ʚʘʨʠʘʥʪ r ʚ ʛʝʥʝ MUTYH 

(NM_001048174.2)  

ɺʘʨʠʘʥʪʳ ʕʢʟʦʥ ʉʦʩʪʦʷʥʠʝ 

ʟʠʛʦʪʥʦʩʪʠ 

ʏʠʩʣʦ 

ʧʘʮʠʝʥʪʦʚ, n 

c.1063del   12 ʛʦʤʦ 1 

c.464G>A   

c.1063del   

7, 12 ʛʝʪʝʨʦ 1 

c.13C>T    

c.464G>A   

2, 7 ʛʝʪʝʨʦ 2 

c.1103G>A   

c.1162C>T  

13, 13 ʛʝʪʝʨʦ 1 

c.452A>G   

c.464G>A   

7, 7 ʛʝʪʝʨʦ 1 

c.849+3A>C   

c.1103G>A   

10, 13 ʛʝʪʝʨʦ 1 

c.542A>C   

c.1103G>A   

8, 13 ʛʝʪʝʨʦ 1 

c.650G>A   

c.849+3A>C   

9, 10 ʛʝʪʝʨʦ 1 

c.452A>G  7, 10 ʛʝʪʝʨʦ 1 
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c.800C>T   

c.800C>T   

c.1353_1355del   

10, 14 ʛʝʪʝʨʦ 1 

c.650G>A   9 ʛʦʤʦ 4 

c.420G>A  

c.650G>A   

6, 9 ʛʝʪʝʨʦ 1 

c.241C>T   

c.650G>A   

3, 9 ʛʝʪʝʨʦ 1 

c.461G>T   

c.650G>A   

7, 9 ʛʝʪʝʨʦ 1 

c.386C>T   

c.650G>A   

6, 9 ʛʝʪʝʨʦ 1 

c.1063del           

ʜʝʣʝʮʠʷ ʵʢʟʦʥʦʚ 2-8 

12, 

ʜʝʣʝʮʠʷ ʵʢʟʦʥʦʚ 2-8 

ʛʝʪʝʨʦ 1 

c.452A>G   

c.464G>A   

7, 7 ʛʝʪʝʨʦ 1 

c.464G>A   

c.849+3A>C   

7, 10 ʛʝʪʝʨʦ 1 

c.452A>G   

c.565C>T   

7, 8 ʛʝʪʝʨʦ 1 

c.13C>T    2 ʛʦʤʦ 1 

c.420+19_420+35delins

AACG   

c.736C>T   

6, 10 ʛʝʪʝʨʦ 1 

c.650G>A   

c.1103G>A   

9, 13 ʛʝʪʝʨʦ 1 

c.452A>G   7 ʛʦʤʦ 2 

c.1103G>A   13 ʛʦʤʦ 2 

c.629A>G   9, 9 ʛʝʪʝʨʦ 1 
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c.650G>A   

c.11C>T                                   

c.32G>A 

2, 2 ʛʝʪʝʨʦ 1 

c.452A>G  

c.1103G>A   

7, 13 ʛʝʪʝʨʦ 1 

c.464G>A   

c.1103G>A   

7, 13 ʛʝʪʝʨʦ 1 

c.464G>A   

c.861del   

7, 11 ʛʝʪʝʨʦ 1 

c.836G>C   

c.1162C>T  

10, 13 ʛʝʪʝʨʦ 1 

ʋʯʠʪʳʚʘʷ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʡ ʪʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʨʠ MUTYH-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʧʦʣʠʧʦʟʝ, ʜʠʘʛʥʦʟ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʇɺ 

ʥʘ 2 ʘʣʣʝʣʷʭ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʫ 36 ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʣʝʥʦ 72 ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʘ. 

ɻʝʥ MUTYH ʩʦʜʝʨʞʠʪ 16 ʢʦʜʠʨʫʶʱʠʭ ʵʢʟʦʥʦʚ, ʥʘ ʨʠʩʫʥʢʝ 22 ʧʨʠʚʝʜʝʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 71 ʇɺ ʧʦ ʵʢʟʦʥʘʤ, ʝʱʝ 1 ʇɺ ʷʚʣʷʣʩʷ 

ʢʨʫʧʥʦʡ ʜʝʣʝʮʠʝʡ ï ʧʦʪʝʨʝʡ 2-8 ʵʢʟʦʥʦʚ.  

  

ʈʠʩʫʥʦʢ 22. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʇɺ ʚ ʛʝʥʝ MUTYH ʧʦ ʵʢʟʦʥʘʤ.  
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ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʇɺ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʚ 7, 9 ʠ 13 ʵʢʟʦʥʘʭ ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚ 1, 

4, 5, 15 ʠ 16 ʵʢʟʦʥʘʭ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʠ ʦʜʥʦʛʦ ʇɺ. ʉʘʤʳʤʠ ʯʘʩʪʳʤʠ ʧʦ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʇɺ ʦʢʘʟʘʣʠʩʴ c.650G>A p.(Arg217His) ï 15 (20,8%) ʨʘʟ, 

c.1103G>A p.(Gly368Asp) ï 10 (13,9%) ʨʘʟ ʠ c.452A>G p.(Tyr151Cys) ï 9 (12,5%) 

ʨʘʟ. ʋ 10 (27,8%) ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʦ ʤʝʩʪʦ ʛʦʤʦʟʠʛʦʪʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʇɺ (ʚ 

ʦʜʠʥʘʢʦʚʳʭ ʣʦʢʫʩʘʭ ʦʙʦʠʭ ʘʣʣʝʣʝʡ), ʫ ʦʩʪʘʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ï ʢʦʤʧʘʫʥʜ-

ʛʝʪʝʨʦʟʠʛʦʪʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ (ʚ ʨʘʟʣʠʯʥʳʭ ʣʦʢʫʩʘʭ). 

ʂʣʠʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʴʥʳʭ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ 

MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʧʦʟʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 11. 

 

ʊʘʙʣʠʮʘ 11. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ ʩ MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ 

ʧʦʣʠʧʦʟʦʤ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʇʘʮʠʝʥʪʳ, n=36 

ʇʦʣ, ʤ/ʞ  15/21 

ɺʦʟʨʘʩʪ ʫʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ɸʇʉ, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.), ʣʝʪ 

48 (40;59,5) (19-79) 

ʅʘʣʠʯʠʝ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ɸʇʉ, n (%) 2 (5,6) 

ʅʘʣʠʯʠʝ ʩʝʤʝʡʥʦʛʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʤʥʝʟʘ, n (%) 

22 (61,1) 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.)  

55 (42;81) (1-210) 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.) 

5 (2;10) (0-20) 

ʅʘʣʠʯʠʝ ʧʦʣʠʧʦʚ ʚ ʞʝʣʫʜʢʝ, n (%) 4 (11,1) 

ʅʘʣʠʯʠʝ ʧʦʣʠʧʦʚ ʚ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ 

ʢʠʰʢʝ, n (%) 

3 (8,3) 

ʅʘʣʠʯʠʝ ʨʘʢʘ ʚ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ, n (%) 13 (36,1) 

ʅʘʣʠʯʠʝ ʨʘʢʘ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ, n (%) 4 (11,1) 
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ɺʦʟʨʘʩʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʦʛʦ ʨʘʢʘ, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.), ʣʝʪ 

49,5 (43;62) (27-69) 

ʅʘʣʠʯʠʝ ʨʘʢʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, n (%) 0  

ʅʘʣʠʯʠʝ ʜʝʩʤʦʤʳ, n (%) 0  

 

ʉʨʝʜʠ ʢʣʠʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʘʮʠʝʥʪʦʚ ʩ ʄɸʇ ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ ʢʨʘʡʥʝ ʥʠʟʢʫʶ ʯʘʩʪʦʪʫ ʩʚʠʜʝʪʝʣʴʩʪʚ ʦ ɸʇʉ ʚ ʠʭ ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝʟʝ 

(5,6%). ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʫ 22 ʙʦʣʴʥʳʭ (61,1%) ʠʤʝʣʠʩʴ ʜʘʥʥʳʝ ʦ 48 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʧʨʠʯʝʤ ʂʈʈ ʙʳʣ ʦʪʤʝʯʝʥ 

ʪʦʣʴʢʦ ʚ 27 ʩʣʫʯʘʷʭ. ɼʨʫʛʠʝ ʥʦʟʦʣʦʛʠʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʧʫʭʦʣʷʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (5/48), ʨʘʢʦʤ ʞʝʣʫʜʢʘ (4/48), ʧʠʱʝʚʦʜʘ (3/48), ʪʝʣʘ ʤʘʪʢʠ 

(3/48), ʧʝʯʝʥʠ (2/48), ʠ ʧʦ ʦʜʥʦʤʫ ʩʣʫʯʘʶ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ, ʣʝʛʢʦʛʦ, ʘ ʪʘʢʞʝ ʣʠʤʬʦʩʘʨʢʦʤʦʡ ʪʦʥʢʦʡ ʢʠʰʢʠ.  

ʊʘʢʞʝ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʥʘ ʤʦʤʝʥʪ ʜʠʘʛʥʦʩʪʠʢʠ ʄɸʇ ï 55 (42;81) ʜʣʷ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʠ 5 (2;10) ʜʣʷ ʧʨʷʤʦʡ ʢʠʰʢʠ. ʅʘ ʵʪʦʤ ʬʦʥʝ ʫ 13 ʧʘʮʠʝʥʪʦʚ 

(36,1%) ʧʨʠ ʢʦʣʦʥʦʩʢʦʧʠʠ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʨʘʢʘ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʠ ʫ 4 

ʧʘʮʠʝʥʪʦʚ (11,1%) ï ʨʘʢʘ ʧʨʷʤʦʡ ʢʠʰʢʠ.  

ʇʦʤʠʤʦ ʧʘʮʠʝʥʪʦʚ ʩ ʄɸʇ ʚ ʥʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥ ʦʜʠʥ ʙʦʣʴʥʦʡ ʩ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʪʠʧʦʤ ɸʇʉ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʪʘʢ ʞʝ, 

ʢʘʢ ʠ ʄɸʇ, ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʫʩʣʦʚʣʝʥʥʳʤ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʣʠʯʠʝʤ ʪʘʢʞʝ ʙʠʘʣʣʝʣʴʥʳʭ ʇɺ ʚ ʛʝʥʝ NTHL1. ɺʳʚ̫ʣʝʥʠʝ ʇɺ 

ʚ ʫʢʘʟʘʥʥʦʤ ʛʝʥʝ ʷʚʠʣʦʩʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʥʘʭʦʜʢʦʡ ʠ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ 

ʧʨʘʚʠʣʴʥʳʡ (ʛʝʥʝʪʠʯʝʩʢʠ-ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ) ʜʠʘʛʥʦʟ. ʋʯʠʪʳʚʘʷ ʨʝʜʢʦʩʪʴ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚʳʷʚʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ, ʩʯʠʪʘʝʤ 

ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘʙʣʶʜʝʥʠʝ ʚ ʚʠʜʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʨʘ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʧʨʠʤʝʨ. ʇʘʮʠʝʥʪ ʉ. 45 ʣʝʪ ʦʙʨʘʪʠʣʩʷ ʚ ʢʣʠʥʠʢʫ ʩ ʞʘʣʦʙʘʤʠ 

ʥʘ ʧʨʠʤʝʩʴ ʢʨʦʚʠ ʚ ʢʘʣʝ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʜʦ 78 ʛ/ʣ. ʀʟ ʘʥʘʤʥʝʟʘ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʞʘʣʦʙʳ ʙʝʩʧʦʢʦʠʣʠ ʫʞʝ ʚ ʪʝʯʝʥʠʝ 
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ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ. ʇʘʮʠʝʥʪ ʙʳʣ ʦʙʩʣʝʜʦʚʘʥ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ, ʧʨʠ ʵʪʦʤ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʦʣʠʧʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʙʳʣ 

ʥʘʧʨʘʚʣʝʥ ʚ ʌɻɹʋ "ʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭ" ʄʠʥʟʜʨʘʚʘ 

ʈʦʩʩʠʠ. ʇʨʠ ʦʩʤʦʪʨʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. ʀʟ ʘʥʘʤʥʝʟʘ ʞʠʟʥʠ ʩʪʘʣʦ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʢʦʣʦ 10 ʣʝʪ ʥʘʟʘʜ ʙʳʣ ʦʧʝʨʠʨʦʚʘʥ ʧʦ ʧʦʚʦʜʫ ʢʠʩʪʳ ʛʦʣʦʩʦʚʦʡ 

ʩʚʷʟʢʠ, ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʪ. ʇʨʠ ʧʘʣʴʮʝʚʦʤ ʨʝʢʪʘʣʴʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʥʘ ʚʳʩʦʪʝ 7 ʩʤ ʧʦ ʧʝʨʝʜʥʝʡ ʧʦʣʫʦʢʨʫʞʥʦʩʪʠ 

ʜʠʩʪʘʣʴʥʦʛʦ ʧʦʣʶʩʘ ʦʧʫʭʦʣʝʚʠʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʵʢʟʦʬʠʪʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʤʷʛʢʦ-ʵʣʘʩʪʠʯʝʩʢʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʜʦ 6-7 ʩʤ ʚ ʜʠʘʤʝʪʨʝ ʩ ʥʝʯʝʪʢʠʤʠ ʫʯʘʩʪʢʘʤʠ 

ʫʧʣʦʪʥʝʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ, ʚʝʨʭʥʠʡ ʧʦʣʶʩ ʦʧʫʭʦʣʠ ʙʳʣ ʥʝʜʦʩʪʠʞʠʤ. ʇʨʠ 

ʪʦʪʘʣʴʥʦʡ ʢʦʣʦʥʦʩʢʦʧʠʠ ʚ ʌɻɹʋ "ʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭ" 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʚ ʩʣʝʧʦʡ ʢʠʰʢʝ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦʣʠʧ ʨʘʟʤʝʨʘʤʠ 1,2ʭ0,5 ʩʤ, 

ʪʘʢʞʝ 2 ʧʦʣʠʧʘ 0,3 ʠ 0,6 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. ɺ ʩʣʝʧʦʡ ʢʠʰʢʝ ʥʘʧʨʦʪʠʚ 

ʠʣʝʦʮʝʢʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʚʳʷʚʣʝʥʘ LST-G ʜʦ 4,5 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʨʷʜʦʤ - LST-G 

ʜʦ 1,5 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. ɺ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʪʨʝʪʠ ʚʦʩʭʦʜʷʱʝʡ ʢʠʰʢʠ ʚʳʷʚʣʝʥ ʧʦʣʠʧ 

ʜʦ 2,0 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. ʅʘ 2 ʛʘʫʩʪʨʳ ʜʠʩʪʘʣʴʥʝʝ ʦʙʥʘʨʫʞʝʥ ʧʦʣʠʧ ʜʦ 0,8 ʩʤ ʚ 

ʜʠʘʤʝʪʨʝ, ʘ ʪʘʢʞʝ ʥʘ ʵʪʦʡ ʞʝ ʩʢʣʘʜʢʝ ʠ ʥʘʧʨʦʪʠʚ ʠʣʝʦʮʝʢʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʧʦʣʠʧ 

ʜʦ 2,0 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. ʅʘ 4 ʛʘʫʩʪʨʳ ʜʠʩʪʘʣʴʥʝʝ ʠʣʝʦʮʝʢʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʚʳʷʚʣʝʥ 

ʧʦʣʠʧ ʜʦ 4,0 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʪʘʤ ʞʝ ʝʱʝ 2 ʧʦʣʠʧʘ 1,0 ʠ 0,6 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. ɺ 

ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʠ ʩʨʝʜʥʝʡ ʪʨʝʪʷʭ ʧʦʧʝʨʝʯʥʦ-ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʚʳʷʚʣʝʥʦ 6 

ʧʦʣʠʧʦʚ 0,5-1,0 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʘ ʪʘʢʞʝ ʧʦʣʠʧ ʥʘ ʜʫʧʣʠʢʘʪʫʨʝ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ 2,0 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. ɺ ʜʠʩʪʘʣʴʥʦʡ ʪʨʝʪʠ ʧʦʧʝʨʝʯʥʦ-ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ 

ʦʧʨʝʜʝʣʝʥ ʧʦʣʠʧ 1,0 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, 2 ʧʦ 0,5 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, 2 ʧʦ 1,0 ʩʤ ʚ 

ʜʠʘʤʝʪʨʝ, ʘ ʪʘʢʞʝ ʧʦʣʠʧ ʥʘ ʜʫʧʣʠʢʘʪʫʨʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 3,0 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. 

ɺ ʥʠʩʭʦʜʷʱʝʡ ʢʠʰʢʝ ʚʳʷʚʣʝʥʦ 3 ʧʦʣʠʧʘ 0,7-3,5 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. ɺ ʩʠʛʤʦʚʠʜʥʦʡ 

ʢʠʰʢʝ ʚʳʷʚʣʝʥʦ 6 ʧʦʣʠʧʦʚ 0,7-2,0 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʥʠʞʥʝʘʤʧʫʣʷʨʥʦʤ ʦʪʜʝʣʝ ʧʨʷʤʦʡ ʢʠʰʢʠ ʥʘ 3 ʩʤ ʧʨʦʢʩʠʤʘʣʴʥʝʝ ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʨʘʷ ʘʥʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʧʦ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʝ ʦʧʨʝʜʝʣʷʣʩʷ ʜʠʩʪʘʣʴʥʳʡ ʢʨʘʡ 

ʩʪʝʣʶʱʝʛʦʩʷ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʚʳʨʘʞʝʥʥʳʤ ʵʢʟʦʬʠʪʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 8 ʩʤ ʠ ʟʘʥʠʤʘʶʱʠʤ 1/2 ʦʢʨʫʞʥʦʩʪʠ ʢʠʰʢʠ, ʩ 
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ʨʝʛʫʣʷʨʥʳʤ ʷʤʦʯʥʳʤ ʨʠʩʫʥʢʦʤ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 

ʷʤʦʯʥʳʡ ʨʠʩʫʥʦʢ ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʙʳʣʦ 

ʧʣʦʪʥʦ-ʵʣʘʩʪʠʯʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʟʘʢʣʶʯʝʥʠʶ 

ʢʦʣʦʥʦʩʢʦʧʠʠ, ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ ʚʳʷʚʣʝʥʦ ʢʨʫʧʥʦʝ ʵʧʠʪʝʣʠʘʣʴʥʦʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʷʤʦʡ ʢʠʰʢʠ ʩ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʛʣʫʙʦʢʦʡ 

ʠʥʚʘʟʠʠ; ʤʥʦʞʝʩʪʚʝʥʥʳʝ (33) ʧʦʣʠʧʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ 0,3-4,5 ʩʤ ʚ ʜʠʘʤʝʪʨʝ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʧʪʘʪʘ ʠʟ ʧʨʷʤʦʡ 

ʢʠʰʢʠ - ʬʨʘʛʤʝʥʪʳ ʪʫʙʫʣʦ-ʚʦʨʩʠʥʯʘʪʦʡ ʘʜʝʥʦʤʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʩ ʜʠʩʧʣʘʟʠʝʡ 

ʵʧʠʪʝʣʠʷ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ/low-grade.  

ʇʦ ʜʘʥʥʳʤ ʄʈʊ ʤʘʣʦʛʦ ʪʘʟʘ ʠ ʪʨʘʥʩʨʝʢʪʘʣʴʥʦʛʦ ʋɿʀ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ 

ʠʤʝʣʦ ʤʝʩʪʦ ʵʢʟʦʬʠʪʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʤʘʣʠʛʥʠʟʘʮʠʠ. ʋʯʠʪʳʚʘʷ 

ʜʘʥʥʳʝ ʘʥʘʤʥʝʟʘ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʫ ʧʘʮʠʝʥʪʘ ʥʝʣʴʟʷ ʙʳʣʦ 

ʠʩʢʣʶʯʠʪʴ ʥʘʣʠʯʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʙʳʣ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʢʦʥʩʫʣʴʪʘʮʠʶ ʚʨʘʯʘ-ʛʝʥʝʪʠʢʘ. ʇʨʠ ʚʳʷʩʥʝʥʠʠ ʩʝʤʝʡʥʦʛʦ 

ʘʥʘʤʥʝʟʘ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʫ ʦʪʮʘ ʧʘʮʠʝʥʪʘ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʨʘʢ ʣʝʛʢʦʛʦ ʚ 

ʚʦʟʨʘʩʪʝ 65 ʣʝʪ, ʘ ʫ ʝʛʦ ʙʨʘʪʘ - ʨʘʢ ʞʝʣʫʜʢʘ ʚ ʚʦʟʨʘʩʪʝ 75 ʣʝʪ; ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʧʦ ʤʘʪʝʨʠʥʩʢʦʡ ʣʠʥʠʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝ ʙʳʣʦ; ʙʨʘʪʴʝʚ ʠ ʩʝʩʪʝʨ 

ʫ ʧʘʮʠʝʥʪʘ ʥʝʪ, ʝʩʪʴ 2 ʜʝʪʝʡ 16 ʠ 18 ʣʝʪ (ʨʠʩʫʥʦʢ 23). 

 

ʈʠʩʫʥʦʢ 23. ʈʦʜʦʩʣʦʚʥʘʷ ʧʘʮʠʝʥʪʘ ʉ, 45 ʣʝʪ 
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ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʘ, ʘ ʪʘʢʞʝ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʩ ʥʘʣʠʯʠʝʤ ʦʧʫʭʦʣʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠ 33 

ʧʦʣʠʧʦʚʠʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʚʠʜʘ, ʫ ʧʘʮʠʝʥʪʘ ʙʳʣʦ ʟʘʧʦʜʦʟʨʝʥʦ 

ʥʘʣʠʯʠʝ MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʧʦʟʘ, ʧʨʦʚʝʜʝʥʦ ʄɻʀ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ MUTYH ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ 

ʧʨʦʜʦʣʞʝʥʦ ʚ ʚʠʜʝ ʧʦʣʥʦʵʢʟʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ NGS.  

 ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʝʭʥʠʯʝʩʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʵʪʘʧʥʦʡ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʩʘʥʘʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʧʘʮʠʝʥʪʫ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʵʪʘʧʘ 

ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʪʨʘʥʩʘʥʘʣʴʥʘʷ ʵʥʜʦʩʢʦʧʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ (ʊʕʆ-ʫʜʘʣʝʥʠʝ 

ʦʧʫʭʦʣʠ ʧʨʷʤʦʡ ʢʠʰʢʠ). ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ - ʦʧʫʭʦʣʴ ʧʨʷʤʦʡ 

ʢʠʰʢʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʫʙʫʣʷʨʥʦ-ʚʦʨʩʠʥʯʘʪʦʡ ʘʜʝʥʦʤʦʡ 

ʩ ʜʠʩʧʣʘʟʠʝʡ ʵʧʠʪʝʣʠʷ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ (low grade); ʚ ʢʨʫʧʥʦʤ ʵʢʟʦʬʠʪʥʦʤ 

ʢʦʤʧʦʥʝʥʪʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʫʤʝʨʝʥʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ 

ʞʝʣʝʟʠʩʪʦ-ʢʨʠʙʨʦʟʥʦʛʦ ʩʪʨʦʝʥʠʷ ʩ ʚʨʘʩʪʘʥʠʝʤ ʚ ʧʦʜʩʣʠʟʠʩʪʳʡ ʩʣʦʡ ʠ 

ʣʠʤʬʦʚʘʩʢʫʣʷʨʥʦʡ ʠʥʚʘʟʠʝʡ.  

ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʣʝʯʝʥʠʷ ʧʨʦʠʟʚʝʜʝʥʦ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ LST-G 

ʩʣʝʧʦʡ ʠ ʚʦʩʭʦʜʷʱʝʡ ʢʠʰʢʠ ʤʝʪʦʜʦʤ ʜʠʩʩʝʢʮʠʠ ʚ ʧʦʜʩʣʠʟʠʩʪʦʤ ʩʣʦʝ. ʇʨʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʢʫʧʦʣʘ ʩʣʝʧʦʡ ʢʠʰʢʠ - ʚ 

ʨʝʟʝʮʠʨʦʚʘʥʥʦʤ (ʥʘ ʫʨʦʚʥʝ ʧʦʜʩʣʠʟʠʩʪʦʛʦ ʩʣʦʷ) ʬʨʘʛʤʝʥʪʝ ʪʦʣʩʪʦʡ ʢʠʰʢʠ 

ʩʪʨʫʢʪʫʨʳ ʪʫʙʫʣʦ-ʚʦʨʩʠʥʯʘʪʦʡ ʘʜʝʥʦʤʳ ʩ ʜʠʩʧʣʘʟʠʝʡ ʵʧʠʪʝʣʠʷ ʥʠʟʢʦʡ ʠ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ, ʥʝʙʦʣʴʰʠʤ ʫʯʘʩʪʢʦʤ ʨʦʩʪʘ ʠʥʚʘʟʠʚʥʦʡ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʩ 

ʠʥʚʘʟʠʝʡ ʚ ʧʦʜʩʣʠʟʠʩʪʳʡ ʩʣʦʡ (ʛʣʫʙʠʥʘ ʠʥʚʘʟʠʠ ʤʝʥʝʝ 1,0 ʤʤ), ʙʝʟ 

ʜʦʩʪʦʚʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʣʠʤʬʦʚʘʩʢʫʣʷʨʥʦʡ ʠʥʚʘʟʠʠ, ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʩʪʨʦʤʳ, ʣʠʤʬʦʬʦʣʣʠʢʫʣʷʨʥʦʡ ʛʠʧʝʨʧʣʘʟʠʝʡ ʩ ʢʨʫʧʥʳʤʠ 

ʣʠʤʬʦʠʜʥʳʤʠ ʬʦʣʣʠʢʫʣʘʤʠ ʩ ʨʝʘʢʪʠʚʥʳʤʠ ʮʝʥʪʨʘʤʠ.  

ʇʘʮʠʝʥʪ ʙʳʣ ʧʦʚʪʦʨʥʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥ ʚʨʘʯʦʤ-ʛʝʥʝʪʠʢʦʤ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʥʦʵʢʟʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʙʠʘʣʣʝʣʴʥʦʛʦ 

ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ c.244C>T (p.Gln82Ter) ʚ ʛʦʤʦʟʠʛʦʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʛʝʥʝ 

NTHL1, ʯʪʦ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝʤ ʧʦ ʉʵʥʛʝʨʫ (ʨʠʩʫʥʦʢ 24), 
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ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʛʥʦʟ ʧʝʨʚʠʯʥʦ-ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʩʠʥʭʨʦʥʥʦʛʦ ʨʘʢʘ ʩʣʝʧʦʡ ʠ 

ʧʨʷʤʦʡ ʢʠʰʢʠ ʥʘ ʬʦʥʝ NTHL1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʧʦʟʘ.  

 

ʈʠʩʫʥʦʢ 24. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʦ ʉʵʥʛʝʨʫ ʛʝʥʘ NTHL1 ʫ ʧʘʮʠʝʥʪʘ ʉ. 

(ʧʘʪʦʛʝʥʥʳʡ ʚʘʨʠʘʥʪ ʫʢʘʟʘʥ ʩʪʨʝʣʢʦʡ). 

ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʜʦ 

4 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ 

ʨʘʜʠʢʘʣʴʥʦʤ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ. ʇʘʮʠʝʥʪ ʙʳʣ ʦʧʝʨʠʨʦʚʘʥ ʚ ʦʙʲʝʤʝ 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠ-ʘʩʩʠʩʪʠʨʫʝʤʦʡ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ J-

ʦʙʨʘʟʥʦʛʦ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, 

ʠʣʝʦʩʪʦʤʠʠ ʧʦ ʊʦʨʥʙʦʣʣʫ. ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʜʘʣʝʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ:  

ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ: ʚ ʩʣʠʟʠʩʪʦʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠʤʝʣʠʩʴ ʤʥʦʞʝʩʪʚʝʥʥʳʝ 

(ʙʦʣʝʝ 100) ʧʦʣʠʧʳ ʜʠʘʤʝʪʨʦʤ 0,3-2,5 ʩʤ ʩ ʩʝʨʦ-ʨʦʟʦʚʦʡ ʛʣʘʜʢʦʡ ʠ ʙʫʛʨʠʩʪʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʣʠʧʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ, 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʚʦʩʭʦʜʷʱʝʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ. ɺ ʩʣʠʟʠʩʪʦʡ 

ʧʦʧʝʨʝʯʥʦʡ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʠʤʝʣʘʩʴ ʵʢʟʦʬʠʪʥʘʷ ʦʧʫʭʦʣʴ ʜʠʘʤʝʪʨʦʤ 2 ʩʤ ʥʘ 

ʰʠʨʦʢʦʤ ʦʩʥʦʚʘʥʠʠ, ʩ ʙʫʛʨʠʩʪʦʡ ʩʝʨʦ-ʨʦʟʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʧʣʦʪʥʦ-
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ʵʣʘʩʪʠʯʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʅʘ ʨʘʩʩʪʦʷʥʠʠ 1,5 ʩʤ ʦʪ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʢʨʘʷ ʵʪʦʡ 

ʦʧʫʭʦʣʠ ʠʤʝʣʘʩʴ ʙʣʷʰʢʦʚʠʜʥʘʷ ʦʧʫʭʦʣʴ ʜʠʘʤʝʪʨʦʤ 1,2 ʩʤ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ 

ʩʢʣʘʜʢʝ ʩʣʠʟʠʩʪʦʡ, ʩ ʩʝʨʦ-ʨʦʟʦʚʦʡ ʙʫʛʨʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʧʣʦʪʥʦʡ 

ʢʦʥʩʠʩʪʝʥʮʠʠ (ʨʠʩʫʥʦʢ 25). 

 

 

ʈʠʩʫʥʦʢ 25. ʄʘʢʨʦʧʨʝʧʘʨʘʪ ʫʜʘʣʝʥʥʦʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʧʘʮʠʝʥʪʘ ʉ.  

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠ: ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʣʠʧʦʚ ʚ ʨʝʟʝʮʠʨʦʚʘʥʥʦʡ ʪʦʣʩʪʦʡ 

ʢʠʰʢʝ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʫʙʫʣʷʨʥʳʤʠ ʠ ʪʫʙʫʣʦ-ʚʦʨʩʠʥʯʘʪʳʤʠ ʘʜʝʥʦʤʘʤʠ ʩ 

ʜʠʩʧʣʘʟʠʝʡ ʵʧʠʪʝʣʠʷ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʠ ʤʝʣʢʠʤʠ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʤʠ 

ʧʦʣʠʧʘʤʠ. 

ɺ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʝ ʠʤʝʣʘʩʴ ʚʦʨʩʠʥʯʘʪʘʷ ʘʜʝʥʦʤʘ ʩ ʜʠʩʧʣʘʟʠʝʡ 

ʧɻʠʪʝʣʠʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ, ʬʦʢʫʩʦʤ ʚʳʩʦʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʩ ʚʨʘʩʪʘʥʠʝʤ ʚ ʧʦʜʩʣʠʟʠʩʪʳʡ ʩʣʦʡ, ʫʨʦʚʝʥʴ ʠʥʚʘʟʠʠ - pT1 

Haggitt1, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʣʠʤʬʦʚʘʩʢʫʣʷʨʥʦʡ ʠʥʚʘʟʠʠ. ʕʢʟʦʬʠʪʥʘʷ ʦʧʫʭʦʣʴ ʚ 
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ʧʦʧʝʨʝʯʥʦʡ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ - ʪʫʙʫʣʦ-ʚʦʨʩʠʥʯʘʪʘʷ ʘʜʝʥʦʤʘ ʩ ʜʠʩʧʣʘʟʠʝʡ 

ʵʧʠʪʝʣʠʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ, ʫʯʘʩʪʢʦʤ ʫʤʝʨʝʥʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʩ ʧʨʠʟʥʘʢʘʤʠ ʧʨʦʜʫʢʮʠʠ ʚʥʝʢʣʝʪʦʯʥʦʡ ʩʣʠʟʠ, ʚʨʘʩʪʘʥʠʝʤ ʚ 

ʤʳʰʝʯʥʳʡ ʩʣʦʡ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʩʦʩʫʜʠʩʪʦʡ ʠʥʚʘʟʠʠ, ʩ ʫʯʘʩʪʢʦʤ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʩ ʛʨʫʧʧʘʤʠ ʛʠʛʘʥʪʩʢʠʭ ʤʥʦʛʦʷʜʝʨʥʳʭ ʢʣʝʪʦʢ ʪʠʧʘ 

ʠʥʦʨʦʜʥʳʭ ʪʝʣ. ɹʣʷʰʢʦʚʠʜʥʘʷ ʦʧʫʭʦʣʴ ʚ ʧʦʧʝʨʝʯʥʦʡ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ - 

ʪʫʙʫʣʦ-ʚʦʨʩʠʥʯʘʪʘʷ ʘʜʝʥʦʤʘ ʩ ʜʠʩʧʣʘʟʠʝʡ ʵʧʠʪʝʣʠʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ, 

ʤʠʢʨʦʬʦʢʫʩʦʤ ʚʳʩʦʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʩ ʚʨʘʩʪʘʥʠʝʤ ʚ 

ʧʦʜʩʣʠʟʠʩʪʳʡ ʩʣʦʡ - ʫʨʦʚʝʥʴ ʠʥʚʘʟʠʠ pT1 sm1, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʩʦʩʫʜʠʩʪʦʡ 

ʠʥʚʘʟʠʠ (ʨʠʩʫʥʦʢ 26). 

 

ʈʠʩʫʥʦʢ 26. ʄʠʢʨʦʧʨʝʧʘʨʘʪ ʦʧʫʭʦʣʠ ʧʦʧʝʨʝʯʥʦ-ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ 

ʧʘʮʠʝʥʪʘ ʉ.: ʪʫʙʫʣʦ-ʚʦʨʩʠʥʯʘʪʘʷ ʘʜʝʥʦʤʘ ʩ ʬʦʢʫʩʦʤ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʩ 

ʚʨʘʩʪʘʥʠʝʤ ʚ ʧʦʜʩʣʠʟʠʩʪʳʡ ʩʣʦʡ (ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ, ʭ4). 

ʊʘʢʞʝ ʚ ʩʣʠʟʠʩʪʦʡ ʧʦʧʝʨʝʯʥʦʡ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʠʤʝʣʘʩʴ ʚʦʨʩʠʥʯʘʪʘʷ 

ʘʜʝʥʦʤʘ ʩ ʜʠʩʧʣʘʟʠʝʡ ʵʧʠʪʝʣʠʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ, ʚ ʩʣʠʟʠʩʪʦʡ ʯʝʨʚʝʦʙʨʘʟʥʦʛʦ 

ʦʪʨʦʩʪʢʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʪʨʫʢʪʫʨʳ ʟʫʙʯʘʪʦʛʦ ʧʦʨʘʞʝʥʠʷ ʥʘ ʰʠʨʦʢʦʤ ʦʩʥʦʚʘʥʠʠ 

ʩʦ ʩʣʘʙʦʡ ʜʠʩʧʣʘʟʠʝʡ ʵʧʠʪʝʣʠʷ (SSLD). ʃʠʤʬʦʫʟʣʳ ʢʣʝʪʯʘʪʢʠ ʤʝʟʦʨʝʢʪʫʤʘ ʠ 
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ʙʨʳʞʝʡʢʠ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ (36) ʙʳʣʠ ʦʙʳʯʥʦʛʦ ʩʪʨʦʝʥʠʷ ʙʝʟ ʧʨʠʟʥʘʢʦʚ 

ʤʝʪʘʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʟʘʢʣʶʯʝʥʠʶ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫ ʧʘʮʠʝʥʪʘ ʠʤʝʣ ʤʝʩʪʦ ʧʝʨʚʠʯʥʦ-

ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʩʠʥʭʨʦʥʥʳʡ ʨʘʢ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʥʘ ʬʦʥʝ ʧʦʣʠʧʦʟʘ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ: ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʩʠʛʤʦʚʠʜʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ, pT2(3) 

pN0(0/36), L0, V0, Pn0; R0. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʠʪʳʚʘʷ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʝ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʝ ʫʜʘʣʝʥʠʷ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʫ ʧʘʮʠʝʥʪʘ 45 ʣʝʪ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʠʤʝʣʠ 

ʤʝʩʪʦ 5 ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʩ ʛʣʫʙʠʥʦʡ ʠʥʚʘʟʠʠ ʊ1-2. ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʝ 

ʢʦʣʦʥʦʩʢʦʧʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʣʠʰʴ ʦʙ 1 ʦʧʫʭʦʣʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʠʥʚʘʟʠʚʥʦʛʦ 

ʨʦʩʪʘ, ʯʪʦ ʧʦʥʘʯʘʣʫ ʜʘʣʦ ʧʨʝʜʧʦʩʳʣʢʫ ʢ ʧʨʠʤʝʥʝʥʠʶ ʪʘʢʪʠʢʠ ʧʦʵʪʘʧʥʦʛʦ 

ʣʦʢʘʣʴʥʦʛʦ ʫʜʘʣʝʥʠʷ ʚʩʝʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ʆʜʥʘʢʦ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʜʘʣʝʥʥʳʭ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʠ ʦʧʫʭʦʣʝʡ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠ ʢʫʧʦʣʘ ʩʣʝʧʦʡ ʢʠʰʢʠ, 

ʦʧʨʝʜʝʣʠʚʰʠʝ ʥʘʣʠʯʠʝ ʬʦʢʫʩʦʚ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ, ʟʘʩʪʘʚʠʣʠ 

ʠʟʤʝʥʠʪʴ ʧʦʜʭʦʜʳ ʢ ʣʝʯʝʥʠʶ ʥʘ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʳʝ, ʯʪʦ ʦʢʘʟʘʣʦʩʴ ʙʦʣʝʝ 

ʦʧʨʘʚʜʘʥʥʳʤ.    

3.1.3. ʇʘʮʠʝʥʪʳ ʩ ʥʘʣʠʯʠʝʤ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʘʭ SMAD4 ʠ BMPR1ɸ 

ʋʯʠʪʳʚʘʷ ʢʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʰʣʠ ʧʘʮʠʝʥʪʳ ʩ 

ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʘʜʝʥʦʤʘʤʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ʋ 3 ʠʟ ʥʠʭ ʥʘʨʷʜʫ ʩ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʘʜʝʥʦʤʘʪʦʟʥʳʤʠ ʧʦʣʠʧʘʤʠ ʧʨʠ ʢʦʣʦʥʦʩʢʦʧʠʠ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʶʚʝʥʠʣʴʥʳʝ ʧʦʣʠʧʳ. ʆʜʥʘʢʦ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ 7 (1,7%) ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ 

ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʘʭ SMAD4 ʠ BMPR1ɸ, ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʪʦʨʳʭ ʚʝʜʫʪ ʢ 

ʨʘʟʚʠʪʠʶ ʜʨʫʛʦʛʦ ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ ï ʶʚʝʥʠʣʴʥʦʛʦ ʧʦʣʠʧʦʟʘ. 

ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʫ ʧʘʮʠʝʥʪʘ 

ʠʤʝʶʪ ʤʝʩʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʣʠʧʳ ʨʘʟʥʳʭ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ 

(ʘʜʝʥʦʤʘʪʦʟʥʳʝ, ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʝ ʠ ʛʘʤʘʨʪʦʤʥʳʝ), ʧʨʘʚʦʤʦʯʥʦ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʜʠʘʛʥʦʟʘ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʩʤʝʰʘʥʥʦʛʦ ʧʦʣʠʧʦʟʘ (ʅʉʇ). ʇʨʠ ʵʪʦʤ ʦʧʠʩʘʥʳ 
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ʩʣʫʯʘʠ ʅʉʇ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʘʪʦʛʝʥʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʚ ʛʝʥʝ BMPR1ɸ ʠ 

GREM1, ʦʜʥʘʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʄɻʀ ʧʘʮʠʝʥʪʦʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʇɺ ʚ ʛʝʥʝ SMAD4 (4 ʩʣʫʯʘʷ, 1%) ʠ BMPR1ɸ (3 ʩʣʫʯʘʷ, 0,7%). 

ɺr ʷʚʣʝʥʥʳʝ ʇɺ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 12. 

ʊʘʙʣʠʮʘ 12. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʪʦʛʝʥʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʚ 

ʛʝʥʘʭ SMAD4 (NM_005359.6) ʠ BMPR1ɸ (NM_004329.2). 

ʇʘʪʦʛʝʥʥʳʡ 

ʚʘʨʠʘʥʪ 

ʇʦʣ ɺʦʟʨʘʩʪ 

ʤʘʥʠʬʝʩʪʘʮʠʠ, 

ʣʝʪ 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʣʠʧʦʚ, n 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ 

ʬʦʨʤʘ ʧʦʣʠʧʦʚ 

ʅʘʣʠʯʠʝ 

ʂʈʈ 

(ʜʘ/ʥʝʪ) 

SMAD4 

c.956-2376T>C   

 

ʤ 

 

39 

 

85 

 

ʊɸ, ʊɺɸ 

 

ʜʘ 

c.425-6A>G ʤ 37 65 ʊɸ, ʊɺɸ, ɺɸ, 

ɻʇ, ʖʇ 

ʥʝʪ 

ʜʫʧʣʠʢʘʮʠʷ 

ʵʢʟʦʥʦʚ 2-12 

ʤ 30 1550 ʊɸ, ʊɺɸ ʜʘ 

c.346C>T   ʤ 24 320 ʊɺɸ, ʖʇ ʥʝʪ 

BMPR1A 

c.675+4del  

ʤ  

26 

 

130 

 

ʊɺɸ, ʖʇ 

 

ʥʝʪ 

ʜʝʣʝʮʠʷ 

ʵʢʟʦʥʦʚ 12-15  

ʤ 46 70 ʊɸ, ɻʇ ʜʘ 

c.-152-2A>G  

(ʠʥʪʨʦʥʥʳʡ 

ʚʘʨʠʘʥʪ) 

ʞ 11 30* ʊɸ, ɺɸ ʥʝʪ 

ʊɸ-ʪʫʙʫʣʷʨʥʳʝ ʘʜʝʥʦʤʳ, ʊɺɸ-ʪʫʙʫʣʷʨʥʦ-ʚʦʨʩʠʥʯʘʪʳʝ ʘʜʝʥʦʤʳ, ɺɸ-

ʚʦʨʩʠʥʯʘʪʳʝ ʘʜʝʥʦʤʳ, ɻʇ-ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʝ ʧʦʣʠʧʳ, ʖʇ-ʶʚʝʥʠʣʴʥʳʝ 

ʧʦʣʠʧʳ 

* - ʚ ʦʩʪʘʚʰʠʭʩʷ ʦʪʜʝʣʘʭ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ 7 ʧʘʮʠʝʥʪʦʚ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ 

ʩʤʝʰʘʥʥʳʡ ʧʦʣʠʧʦʟ, ʧʨʠʯʝʤ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʤʝʣʘ ʤʝʩʪʦ 
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ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʉɸʊʂ ʩ ʥʘʣʠʯʠʝʤ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʫ 3 ʧʘʮʠʝʥʪʦʚ. ʇʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʄɻʀ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʘʭ ɸʈʉ ʠ MUTYH ʚʳʷʚʣʝʥʦ 

ʥʝ ʙʳʣʦ, ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʫʜʘʣʝʥʠʝ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠ ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ. 

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʜʦʣʞʝʥʦ, ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʧʦʣʥʦʵʢʟʦʤʥʦʛʦ (ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ) ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣʦ ʦʙʥʘʨʫʞʠʪʴ ʦʧʠʩʘʥʥʳʝ ʧʘʪʦʛʝʥʥʳʝ ʚʘʨʠʘʥʪʳ.  

ʆʮʝʥʠʚʘʷ ʛʨʫʧʧʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʘʮʠʝʥʪʦʚ ʩ ʅʉʇ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ 

ʰʠʨʦʢʫʶ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ: ʚʦʟʨʘʩʪ ʤʘʥʠʬʝʩʪʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʢʦʣʝʙʘʣʩʷ ʦʪ 11 ʜʦ 46 ʣʝʪ (ʤʝʜʠʘʥʘ ï 30 (24;39) ʣʝʪ), ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ 

ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʥʘ ʤʦʤʝʥʪ ʜʠʘʛʥʦʩʪʠʢʠ ï ʦʪ 30 ʜʦ 1550 (ʤʝʜʠʘʥʘ ï 85 (65;320) 

ʧʦʣʠʧʦʚ), ʥʘʣʠʯʠʝ ʶʚʝʥʠʣʴʥʳʭ ʧʦʣʠʧʦʚ ʚʩʝʛʦ ʚ 3 ʩʣʫʯʘʷʭ, ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʭ 

ʧʦʣʠʧʦʚ ʚ 2 ʩʣʫʯʘʷʭ. ʇʨʠ ʵʪʦʤ ʫ 3 ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠʩʴ ʫʢʘʟʘʥʠʷ ʥʘ ʥʘʣʠʯʠʝ 

ʧʦʣʠʧʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚ ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝʟʝ, ʤʝʜʠʘʥʘ ʥʘʠʙʦʣʝʝ ʨʘʥʥʝʛʦ 

ʚʦʟʨʘʩʪʘ ʜʠʘʛʥʦʩʪʠʢʠ ɸʇʉ ʚ ʩʝʤʴʝ ʩʦʩʪʘʚʠʣʘ 26 (11;39) (8-46) ʣʝʪ; ʫ 2 

ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʤʝʩʪʦ ʧʦʣʠʧʳ ʚ ʞʝʣʫʜʢʝ ʠ ʫ 1 ï ʚ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʝ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʠ ʪʨʫʜʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʅʉʇ ʤʦʞʥʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʘ ʢʣʠʥʠʯʝʩʢʦʤ ʧʨʠʤʝʨʝ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʧʨʠʤʝʨ. ʇʘʮʠʝʥʪʢʘ ʂ., 22 ʣʝʪ, ʦʙʨʘʪʠʣʘʩʴ ʚ ʌɻɹʋ çʅʄʀʎ 

ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʩ ʞʘʣʦʙʘʤʠ ʥʘ 

ʫʯʘʱʝʥʥʳʡ ʜʦ 4-5 ʨʘʟ ʚ ʩʫʪʢʠ ʩʪʫʣ ʩ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʨʠʤʝʩʴʶ ʩʣʠʟʠ. ʀʟ 

ʘʥʘʤʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʚʦʟʨʘʩʪʝ 11 ʣʝʪ ʧʘʮʠʝʥʪʢʘ ʥʘʯʘʣʘ 

ʦʪʤʝʯʘʪʴ ʙʦʣʠ ʚ ʞʠʚʦʪʝ, ʧʨʠʤʝʩʴ ʢʨʦʚʠ ʚ ʩʪʫʣʝ. ʇʨʠ ʪʦʪʘʣʴʥʦʡ ʢʦʣʦʥʦʩʢʦʧʠʠ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʦʣʠʧʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ (ʢʦʣʠʯʝʩʪʚʦ, 

ʨʘʟʤʝʨʳ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʥʝʠʟʚʝʩʪʥʳ), ʨʦʜʠʪʝʣʠ ʧʨʦʚʦʜʠʣʠ ʣʝʯʝʥʠʝ ʥʘʨʦʜʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2 ʣʝʪ - ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ. ɺ ʚʦʟʨʘʩʪʝ 13 ʣʝʪ 

ʚ ʜʝʪʩʢʦʤ ʩʪʘʮʠʦʥʘʨʝ ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʛʥʦʟ çʜʠʬʬʫʟʥʳʡ ʧʦʣʠʧʦʟè, ʧʨʦʠʟʚʝʜʝʥʘ 

ʤʥʦʛʦʵʪʘʧʥʘʷ ʵʥʜʦʩʢʦʧʠʯʝʩʢʘʷ ʩʘʥʘʮʠʷ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʘ ʚ ʚʦʟʨʘʩʪʝ 14 ʣʝʪ 

ʚʳʧʦʣʥʝʥʦ ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʦʙʲʝʤʝ ʢʦʣʵʢʪʦʤʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʠʣʝʦʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ. ʇʨʠ ʢʦʥʪʨʦʣʴʥʦʡ ʢʦʣʦʥʦʩʢʦʧʠʠ ʯʝʨʝʟ 1 ʛʦʜ ʚ 
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ʦʩʪʘʚʰʠʭʩʷ ʦʪʜʝʣʘʭ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʧʦʣʠʧʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘ 

ʦʩʤʦʪʨʳ ʥʝ ʷʚʣʷʣʘʩʴ. ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʞʘʣʦʙʳ ʩʪʘʣʘ ʧʨʝʜʲʷʚʣʷʪʴ ʚ ʚʦʟʨʘʩʪʝ 21 

ʛʦʜʘ ʧʦʩʣʝ ʨʦʜʦʚ, ʧʨʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʦʙʥʘʨʫʞʝʥʳ 

ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʦʣʠʧʳ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʥʘʧʨʘʚʣʝʥʘ ʚ ʌɻɹʋ çʅʄʀʎ 

ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. ʇʨʠ ʚʳʷʩʥʝʥʠʠ 

ʘʥʘʤʥʝʟʘ ʞʠʟʥʠ ʢʘʢʠʭ-ʣʠʙʦ ʚʨʦʞʜʝʥʥʳʭ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʨʠ ʩʙʦʨʝ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʥʘʣʠʯʠʝ ʙʣʠʟʢʠʭ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʘʮʠʝʥʪʢʘ ʦʪʨʠʮʘʝʪ, ʝʝ ʤʘʪʴ 

ʠ ʦʪʝʮ ʧʘʮʠʝʥʪʢʠ ʞʠʚʳ ʚ ʚʦʟʨʘʩʪʝ 51 ʠ 53 ʣʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʝʟ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʢʠʰʝʯʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʦʜʥʘʢʦ ʙʝʟ ʜʝʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ʋ ʧʘʮʠʝʥʪʢʠ ʠʤʝʣʩʷ ʩʳʥ 2 ʣʝʪ ï ʝʛʦ ʨʘʟʚʠʪʠʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʚʦʟʨʘʩʪʫ.  

ʇʨʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʌɻɹʋ çʅʄʀʎ 

ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʘʧʧʘʨʘʪ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʥʘ 10 ʩʤ ʚ ʪʦʥʢʫʶ ʢʠʰʢʫ, ʧʨʠ ʵʪʦʤ ʧʨʦʩʚʝʪ ʦʩʤʦʪʨʝʥʥʦʡ ʯʘʩʪʠ ʪʦʥʢʦʡ ʢʠʰʢʠ 

ʙʳʣ ʥʝ ʠʟʤʝʥʝʥ, ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʠʰʢʠ 

ʙʘʨʭʘʪʠʩʪʘʷ, ʩʦʩʫʜʠʩʪʳʡ ʨʠʩʫʥʦʢ ʥʝ ʦʧʨʝʜʝʣʷʣʩʷ. ʀʣʝʦ-ʩʠʛʤʦʠʜʥʳʡ ʘʥʘʩʪʦʤʦʟ 

ʙʳʣ ʥʘʣʦʞʝʥ "ʢʦʥʝʮ ʚ ʢʦʥʝʮ", ʧʨʦʩʚʝʪ ʢʠʰʢʠ ʚ ʟʦʥʝ ʘʥʘʩʪʦʤʦʟʘ ʰʠʨʦʢʠʡ ʜʦ 2,5 

ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʩʚʦʙʦʜʥʦ ʧʨʦʭʦʜʠʤ, ʩʪʝʥʢʠ ʵʣʘʩʪʠʯʥʳʝ, ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ 

ʙʳʣʘ ʨʦʟʦʚʘʷ. ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ ʠ 

ʧʨʷʤʦʡ ʢʠʰʢʠ ʪʘʢʞʝ ʙʳʣʘ ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʩ ʛʣʘʜʢʦʡ, ʙʣʝʩʪʷʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, 

ʩʦʩʫʜʠʩʪʳʡ ʨʠʩʫʥʦʢ ʯʝʪʢʠʡ. ɺ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ ʠ ʧʨʷʤʦʡ 

ʢʠʰʢʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʜʦ 30 ʧʦʣʠʧʦʚ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʚʠʜʘ 0,3-1,0 ʩʤ ʚ 

ʜʠʘʤʝʪʨʝ ʥʘ ʰʠʨʦʢʠʭ ʠ ʩʫʞʝʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ, ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ. ʗʤʦʯʥʳʡ 

ʨʠʩʫʥʦʢ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ IIIS-IIIL ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ Kudo. ʅʘ ʫʨʦʚʥʝ 12-13 ʩʤ 

ʦʪ ʥʘʨʫʞʥʦʛʦ ʢʨʘʷ ʘʥʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʧʦ ʟʘʜʥʝʡ ʩʪʝʥʢʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʪʝʣʶʱʝʝʩʷ 

ʙʫʛʨʠʩʪʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩ ʵʢʟʦʬʠʪʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʦ 4,5 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, 

ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʦʩʥʦʚʘʥʠʝ ʝʛʦ ʙʳʣʦ ʫʧʣʦʪʥʝʥʦ, ʘ ʷʤʦʯʥʳʡ ʨʠʩʫʥʦʢ ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʙʳʣ ʨʝʛʫʣʷʨʥʳʡ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ IIIL-IV ʪʠʧʫ ʧʦ Kudo. ʂʨʦʤʝ 

ʵʪʦʛʦ, ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʛʣʘʜʢʠʝ ʙʝʣʝʩʦʚʘʪʳʝ 
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ʟʚʝʟʜʯʘʪʳʝ ʨʫʙʮʳ ʧʦʩʣʝ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʭ 

ʧʦʣʠʧʵʢʪʦʤʠʡ. ʉʦʛʣʘʩʥʦ ʟʘʢʣʶʯʝʥʠʶ, ʵʥʜʦʩʢʦʧʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʉɸʊʂ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʫʙʪʦʪʘʣʴʥʦʡ ʨʝʟʝʢʮʠʠ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ (ʠʣʝʦ-ʩʠʛʤʦʠʜʥʳʡ ʘʥʘʩʪʦʤʦʟ) ʠ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʭ 

ʧʦʣʠʧʵʢʪʦʤʠʡ ʠʟ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʧʨʠ ʵʪʦʤ ʠʤʝʣʦ ʤʝʩʪʦ LST-G ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʨʷʤʦʡ ʢʠʰʢʠ ʜʦ 4,5 ʩʤ ʚ ʜʠʘʤʝʪʨʝ ʩ ʚʝʨʦʷʪʥʦʡ ʤʘʣʠʛʥʠʟʘʮʠʝʡ ʚ ʦʩʥʦʚʘʥʠʠ. 

ʇʦ ʜʘʥʥʳʤ ʄʈʊ ʚʳʷʚʣʝʥʥʦʝ ʧʨʠ ʩʠʛʤʦʩʢʦʧʠʠ ʦʙʨʘʟʦʚʘʥʠʝ 

ʚʝʨʭʥʝʘʤʧʫʣʷʨʥʦʛʦ ʦʪʜʝʣʘ ʧʨʷʤʦʡ ʢʠʰʢʠ ʪʘʢʞʝ ʙʳʣʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʦ, ʦʜʥʘʢʦ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʦ ʢʘʢ ʚʦʨʩʠʥʯʘʪʘʷ ʦʧʫʭʦʣʴ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʠʥʚʘʟʠʠ. 

ʋʚʝʣʠʯʝʥʥʳʭ ʠ ʠʟʤʝʥʝʥʥʳʭ ʣʠʤʬʦʫʟʣʦʚ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʤʘʣʦʤ ʪʘʟʫ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ.  

ʇʘʮʠʝʥʪʢʘ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʘ ʚʨʘʯʦʤ-ʛʝʥʝʪʠʢʦʤ: ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʤʥʝʟʘ 

ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʩ ʥʘʣʠʯʠʝʤ ʚ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʦʢʦʣʦ 

30 ʘʜʝʥʦʤ ʩ ʨʘʟʤʝʨʘʤʠ ʜʦ 1 ʩʤ ʚ ʜʠʘʤʝʪʨʝ ʠ ʢʨʫʧʥʦʛʦ LST-G ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʷʤʦʡ ʢʠʰʢʠ ʜʦ 4,5 ʩʤ ʚ ʜʠʘʤʝʪʨʝ ʩ ʚʦʟʤʦʞʥʦʡ ʤʘʣʠʛʥʠʟʘʮʠʝʡ ʚ ʦʩʥʦʚʘʥʠʠ ʫ 

ʧʘʮʠʝʥʪʢʠ 22 ʣʝʪ ʙʳʣʦ ʟʘʧʦʜʦʟʨʝʥʦ ʥʘʣʠʯʠʝ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʧʦʣʠʧʦʟʥʦʛʦ 

ʩʠʥʜʨʦʤʘ, ʘ ʠʤʝʥʥʦ ï ʩʝʤʝʡʥʦʛʦ ʘʜʝʥʦʤʘʪʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʛʝʥʘʭ ɸʈʉ 

(ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʚʩʝʡ ʢʦʜʠʨʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ + ʧʦʠʩʢ ʢʨʫʧʥʳʭ 

ʧʝʨʝʩʪʨʦʝʢ ʤʝʪʦʜʦʤ MLPA) ʠ MUTYH ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʳʷʚʣʝʥʦ ʥʝ 

ʙʳʣʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʢʣʠʥʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 

[46] ʧʘʮʠʝʥʪʢʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʛʥʦʟ ʩʝʤʝʡʥʦʛʦ ʘʜʝʥʦʤʘʪʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ 

(ʢʣʘʩʩʠʯʝʩʢʘʷ ʬʦʨʤʘ, ʙʝʟ ʥʘʣʠʯʠʷ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ ɸʈʉ), ʠ, 

ʫʯʠʪʳʚʘʷ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʢʠ, ʘʥʘʤʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʩ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʤʘʣʠʛʥʠʟʘʮʠʶ ʢʨʫʧʥʦʛʦ LST-G ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʷʤʦʡ ʢʠʰʢʠ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʚ 

ʧʣʘʥʦʚʦʤ ʧʦʨʷʜʢʝ ʚʳʧʦʣʥʝʥʦ ʫʜʘʣʝʥʠʝ ʦʩʪʘʚʰʠʭʩʷ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ J-ʦʙʨʘʟʥʦʛʦ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠ ʨʝʟʝʨʚʫʘʨʦ-

ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, ʠʣʝʦʩʪʦʤʠʷ ʧʦ ʊʦʨʥʙʦʣʣʫ. ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʜʘʣʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ (ʨʠʩʫʥʦʢ 27) ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʨʫʧʥʘʷ 
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ʦʧʫʭʦʣʴ ʚʝʨʭʥʝʘʤʧʫʣʷʨʥʦʛʦ ʦʪʜʝʣʘ ʧʨʷʤʦʡ ʢʠʰʢʠ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚʦʨʩʠʥʯʘʪʦʡ ʘʜʝʥʦʤʦʡ ʩ ʫʤʝʨʝʥʥʦʡ ʜʠʩʧʣʘʟʠʝʡ ʵʧʠʪʝʣʠʷ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʦʩʥʦʚʳ. ɺʩʝ ʧʦʣʠʧʳ ʠʤʝʣʠ ʩʪʨʦʝʥʠʝ ʪʫʙʫʣʷʨʥʳʭ ʘʜʝʥʦʤ ʩʦ 

ʩʣʘʙʦʡ ʜʠʩʧʣʘʟʠʝʡ ʵʧʠʪʝʣʠʷ, ʚʳʨʘʞʝʥʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʝʡ 

ʦʩʥʦʚʳ, ʢʠʩʪʦʟʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʯʘʩʪʠ ʞʝʣʝʟ. ɺ ʜʚʝʥʘʜʮʘʪʠ ʣʠʤʬʦʫʟʣʘʭ 

ʤʝʟʦʨʝʢʪʫʤʘ ʠ ʢʣʝʪʯʘʪʢʠ ʙʨʳʞʝʡʢʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʦʧʫʭʦʣʝʚʦʛʦ ʨʦʩʪʘ 

ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʪʝʢʘʣ ʫ ʧʘʮʠʝʥʪʢʠ ʙʝʟ 

ʦʩʣʦʞʥʝʥʠʡ, ʦʥʘ ʙʳʣʘ ʚʳʧʠʩʘʥʘ ʠʟ ʢʣʠʥʠʢʠ ʥʘ 10-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ.  

 

ʈʠʩʫʥʦʢ 27. ʄʘʢʨʦʧʨʝʧʘʨʘʪ ʫʜʘʣʝʥʥʦʡ ʧʨʷʤʦʡ ʢʠʰʢʠ ʧʘʮʠʝʥʪʢʠ ʂ. 

ɺ ʨʘʤʢʘʭ ʜʘʣʴʥʝʡʰʝʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠ ʥʘʫʯʥʦʛʦ ʧʦʠʩʢʘ ʧʨʦʜʦʣʞʝʥʦ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʵʢʟʦʤʥʦʝ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʘʪʦʛʝʥʥʳʭ ʠ ʚʝʨʦʷʪʥʦ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ 

ʠʟʚʝʩʪʥʳʭ ʛʝʥʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ ʧʦʣʠʧʦʟʥʳʭ ʩʠʥʜʨʦʤʦʚ, ʚʳʷʚʣʝʥʦ ʥʝ 

ʙʳʣʦ. ʆʜʥʘʢʦ, ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʣʥʦʛʝʥʦʤʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʥʘʣʠʯʠʝ ʚʘʨʠʘʥʪʘ c.-152-2A>G ʚ ʥʝʢʦʜʠʨʫʶʱʝʡ ʦʙʣʘʩʪʠ ʛʝʥʘ 

BMPR1A (ʨʠʩʫʥʦʢ 28). ʋʢʘʟʘʥʥʳʡ ʚʘʨʠʘʥʪ ʨʘʥʝʝ ʣʠʰʴ ʦʜʥʘʞʜʳ ʙʳʣ ʦʧʠʩʘʥ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʚ ʩʝʤʴʝ ʩ ʷʨʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʶʚʝʥʠʣʴʥʦʛʦ ʧʦʣʠʧʦʟʘ [247], 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʙʳʣ ʨʘʩʮʝʥʝʥ ʢʘʢ ʧʘʪʦʛʝʥʥʳʡ. 
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ʈʠʩʫʥʦʢ 28. ʃʦʢʘʣʠʟʘʮʠʷ ʚʘʨʠʘʥʪʘ c.-152-2A>G (ʫʢʘʟʘʥ ʟʚʝʟʜʦʯʢʦʡ) ʚ 

ʩʪʨʫʢʪʫʨʝ ʛʝʥʘ BMPR1A, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪ ʩʠʢʚʝʥʩʘ ʛʝʥʘ BMPR1A  ʧʘʮʠʝʥʪʢʠ 

ʂ. [263]. 

ʇʨʠ ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ ʚ ʨʝʟʝʨʚʫʘʨʝ ʠ 

ʥʘʜʘʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʧʦʣʠʧʦʚ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ, ʧʨʠ ʨʝʪʨʦʛʨʘʜʥʦʤ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʠ ʧʨʠʟʥʘʢʦʚ ʚʳʭʦʜʘ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʟʘ ʧʨʝʜʝʣʳ 

ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ ʪʘʢʞʝ ʥʝ ʦʪʤʝʯʝʥʦ, ʚʳʧʦʣʥʝʥʘ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ ʦʧʝʨʘʮʠʷ ʚ ʦʙʲʝʤʝ ʚʥʫʪʨʠʙʨʶʰʥʦʛʦ ʟʘʢʨʳʪʠʷ ʠʣʝʦʩʪʦʤʳ. ɺ 

ʧʦʩʣʝʜʫʶʱʝʤ ʧʘʮʠʝʥʪʢʘ ʨʝʛʫʣʷʨʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʌɻɹʋ çʅʄʀʎ 

ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʚ ʨʘʤʢʘʭ ʈʝʝʩʪʨʘ 

ʙʦʣʴʥʳʭ ʩ ʅʇʉ. ʇʨʠ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʟʥʘʢʦʚ ʨʦʩʪʘ ʧʦʣʠʧʦʚ ʥʝ 

ʦʪʤʝʯʝʥʦ. ʉ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʦʪʤʝʯʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʝʞʝʜʥʝʚʥʳʡ 

ʩʪʫʣ 2-4 ʨʘʟʘ ʚ ʩʫʪʢʠ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʥʘʨʫʰʝʥʠʷ ʜʝʨʞʘʥʠʷ ʢʠʰʝʯʥʦʛʦ 

ʩʦʜʝʨʞʠʤʦʛʦ ʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʦʯʥʳʭ ʜʝʬʝʢʘʮʠʡ. ʇʘʮʠʝʥʪʢʘ ʩʦʮʠʘʣʴʥʦ 

ʘʜʘʧʪʠʨʦʚʘʥʘ, ʩʦʟʜʘʣʘ ʩʝʤʴʶ, ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʫʶ ʨʘʙʦʪʫ.  

 

3.1.4. ʇʘʮʠʝʥʪʳ ʩ ɸʇʉ ʙʝʟ ʚʳʷʚʣʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʵʪʘʧʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʄɻʀ ʫ 42 (10,7%) ʧʘʮʠʝʥʪʦʚ 

ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʳʷʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. ʋʯʠʪʳʚʘʷ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ 

ɸʇʉ ʠ ʦʪʩʫʪʩʪʚʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʛʝʥʘʭ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʨʘʟʚʠʪʠʝ ʦʪʜʝʣʴʥʳʭ 



130 

 

ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʧʦʣʠʧʦʟʘ, ʵʪʠʤ ʙʦʣʴʥʳʤ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʛʥʦʟ 

ʩʝʤʝʡʥʦʛʦ ʘʜʝʥʦʤʘʪʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʙʝʟ ʚʳʷʚʣʝʥʥʦʛʦ ʇɺ ʚ ʛʝʥʝ ɸʈʉ. 

ʂʣʠʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʘʮʠʝʥʪʦʚ ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 13. 

ʊʘʙʣʠʮʘ 13. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ʙʝʟ ʚʳʷʚʣʝʥʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ.  

ʂʣʠʥʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʇʘʮʠʝʥʪʳ, n=42 

ʇʦʣ, ʤ/ʞ  23/19 

ɺʦʟʨʘʩʪ ʫʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʉɸʊʂ, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.), ʣʝʪ 

46 (35;56) (16-72) 

ʅʘʣʠʯʠʝ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʉɸʊʂ, n (%) 6 (14,3) 

ʅʘʠʙʦʣʝʝ ʨʘʥʥʠʡ ʚʦʟʨʘʩʪ ʜʠʘʛʥʦʩʪʠʢʠ 

ʉɸʊʂ ʚ ʩʝʤʴʝ, ʄʝ (ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.), 

ʣʝʪ 

43,5 (35;56) (16-72) 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ, 

ʄʝ (ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.)  

119 (52;187) (15-1500) 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.) 

10 (3;20) (1-80) 

ʅʘʣʠʯʠʝ ʧʦʣʠʧʦʚ ʚ ʞʝʣʫʜʢʝ, n (%) 7 (16,7) 

ʅʘʣʠʯʠʝ ʧʦʣʠʧʦʚ ʚ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ 

ʢʠʰʢʝ, n (%) 

5 (11,9) 

 

ʅʘʣʠʯʠʝ ʨʘʢʘ ʚ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ, n (%) 9 (21,4) 

ʅʘʣʠʯʠʝ ʨʘʢʘ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ, n (%) 8 (19) 

ɺʦʟʨʘʩʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʦʛʦ ʨʘʢʘ, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.), ʣʝʪ 

51 (38;55) (26-64) 

ʅʘʣʠʯʠʝ ʨʘʢʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, n (%) 0  

ʅʘʣʠʯʠʝ ʜʝʩʤʦʤʳ, n (%) 4 (9,5) 
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ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ 

ʚʳʷʚʣʝʥʥʳʭ ʇɺ ʚ ʛʝʥʝ ɸʈʉ, ʫ 9,5% ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʤʝʩʪʦ ʜʝʩʤʦʤʳ ï ʧʨʠʟʥʘʢ, 

ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʥʘʣʠʯʠʝʤ ʇɺ ʚ ʛʝʥʝ ɸʈʉ. ʂʨʦʤʝ 

ʪʦʛʦ, ʢʣʠʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ 

ʙʝʟ ʚʳʷʚʣʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʥʘʧʨʷʤʫʶ ʢʦʨʨʝʣʠʨʫʶʪ ʩ 

ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʦʣʴʥʳʭ ʉɸʊʂ ʩ çʦʩʣʘʙʣʝʥʥʳʤè ʛʝʥʦʪʠʧʦʤ. ʕʪʦ 

ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʢʦʩʚʝʥʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʄɻʀ ʥʝ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ.     

 

3.4. ʌʝʥʦʪʠʧ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ 

ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʝʡ ɸʇʉ ʷʚʣʷʶʪʩʷ 

ʧʦʣʠʧʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʫ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 

ʧʨʦʛʥʦʟ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʬʝʥʦʪʠʧ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʦʪ ʯʠʩʣʘ ʘʜʝʥʦʤ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ɼʘʥʥʳʝ ʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʦʥʦʩʢʦʧʠʠ ʜʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

ʙʳʣʠ ʜʦʩʪʫʧʥʳ ʜʣʷ 296 ʧʘʮʠʝʥʪʦʚ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦ, ʯʪʦ ʩ 

ʢʣʠʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʠʘʛʥʦʟ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʳ ʉɸʊʂ ʩʦʧʨʷʞʝʥ ʩ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʠʧʦʚ ʤʝʥʝʝ 100, ʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʦʞʠʚ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʙʦʣʝʝ 

500 ʧʦʣʠʧʦʚ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠ ʧʦʜʩʯʝʪʝ ʚʦ ʚʨʝʤʷ ʢʦʣʦʥʦʩʢʦʧʠʠ ʪʝʨʷʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʄɻʀ ʚ 3 ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ: ʩ ʥʘʣʠʯʠʝʤ Ò100 ʧʦʣʠʧʦʚ ʚ 

ʪʦʣʩʪʦʡ ʢʠʰʢʝ, ʩ ʥʘʣʠʯʠʝʤ 101ð500 ʧʦʣʠʧʦʚ ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʦʣʠʧʦʚ ʙʦʣʝʝ 500. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 14. 

 

ʊʘʙʣʠʮʘ 14. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ.  
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ʂʣʠʥʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʇʘʮʠʝʥʪʳ ʩ 

Ò100 ʧʦʣʠʧʘʤʠ, 

n=84 

ʇʘʮʠʝʥʪʳ ʩ 

101ð500 

ʧʦʣʠʧʘʤʠ, n=125  

ʇʘʮʠʝʥʪʳ ʩ 

>500 

ʧʦʣʠʧʘʤʠ, 

n=87 

ʨ 

ʇʦʣ, ʤ/ʞ  39/45 56/69 54/33 0,0327 

ɺʦʟʨʘʩʪ ʫʩʪʘʥʦʚʢʠ 

ʜʠʘʛʥʦʟʘ ɸʇʉ, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.), 

ʣʝʪ 

  

41 (29;55)  

(11-79) 

 

30 (21;38)  

(7-69) 

 

32(24;37) 

(14-60) 

 

 

<0,00001 

ʅʘʣʠʯʠʝ ʩʝʤʝʡʥʦʛʦ 

ʘʥʘʤʥʝʟʘ ɸʇʉ, n (%) 

24 (28,6) 56 (44,8) 

 

38 (43,7) 

 

0,0435 

ʅʘʠʙʦʣʝʝ ʨʘʥʥʠʡ ʚʦʟʨʘʩʪ 

ʜʠʘʛʥʦʩʪʠʢʠ ɸʇʉ ʚ 

ʩʝʤʴʝ, ʄʝ (ʢʚʘʨʪʠʣʠ), 

(ʤʠʥ.-ʤʘʢʩ.), ʣʝʪ 

40 (26;55) 

(8-72) 

29 (20;37)  

(7-73) 

30 (22;35) 

(14-60) 

 

0,0001 

ɺʦʟʨʘʩʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʝʨʚʦʛʦ ʨʘʢʘ, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.), 

ʣʝʪ 

44 (34;55)  

(18-69) 

35 (30;47)  

(16-69) 

33 (30;40) 

(2-61) 

 

0,002 

ʅʘʣʠʯʠʝ ʧʦʣʠʧʦʚ ʚ 

ʞʝʣʫʜʢʝ, n (%) 

12 (14,3) 36 (28,8) 35 (40,2) 0,0008 

ʅʘʣʠʯʠʝ ʧʦʣʠʧʦʚ ʚ 

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ 

ʢʠʰʢʝ, n (%) 

14 (16,7) 

 

29 (23,2) 

 

25 (28,7) 

 

0,1716 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ*^, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.)  

50 (40;68)  

(1-85) 

225 (130;365) 

(85-500) 

710 (550;1000) 

(450-2000) 

<0,00001 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ 

ʧʨʷʤʦʡ ʢʠʰʢʝ**^, ʄʝ 

(ʢʚʘʨʪʠʣʠ), (ʤʠʥ.-ʤʘʢʩ.) 

9 (3;20)  

(0-100) 

20 (11;30)  

(0-120) 

40 (30;50)  

(2-300) 

<0,00001 

ʅʘʣʠʯʠʝ ʨʘʢʘ ʪʦʣʴʢʦ ʚ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ*Ü, n 

(%) 

 

26 (31) 

 

 

18 (14,4) 

 

12 (13,8) 

 

 

0,004 
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ʅʘʣʠʯʠʝ ʨʘʢʘ ʪʦʣʴʢʦ ʚ 

ʧʨʷʤʦʡ ʢʠʰʢʝ**Ü, n (%) 

4 (4,8) 14 (11,2) 12 (13,8) 0,1355 

ʅʘʣʠʯʠʝ ʨʘʢʘ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ 

ʦʙʦʜʦʯʥʦʡ ʠ ʧʨʷʤʦʡ 

ʢʠʰʢʝ**Ü, n (%) 

 

5 (6) 

 

10 (8) 

 

7 (8) 

 

0,841 

ʅʘʣʠʯʠʝ ʂʈʈ Ü, n (%) 35 (41,8) 42 (33,6) 31 (35,6) 0,484 

ʅʘʣʠʯʠʝ ʨʘʢʘ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, n 

(%) 

 

1 (1,2) 

 

 

4 (3,2) 

 

 

1 (1,1) 

 

0,472 

ʅʘʣʠʯʠʝ ʜʝʩʤʦʤʳ, n (%) 7 (8,3) 23 (18,4) 20 (23) 0,032 

* ʧʘʮʠʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʠʤʝʣʘʩʴ ʦʙʦʜʦʯʥʘʷ ʢʠʰʢʘ (n=286), ** ʧʘʮʠʝʥʪʳ, ʫ 

ʢʦʪʦʨʳʭ ʠʤʝʣʘʩʴ ʧʨʷʤʘʷ ʢʠʰʢʘ (n=286), ^ ʧʦ ʜʘʥʥʳʤ ʢʦʣʦʥʦʩʢʦʧʠʠ, Ü ʧʦ 

ʜʘʥʥʳʤ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʜʘʣʝʥʥʦʛʦ ʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ.  

 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʤʫʞʯʠʥ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʠʧʦʚ 

(62%), ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʛʨʫʧʧʳ ʩ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʦʣʠʧʦʚ ʤʝʥʝʝ 100 (62% vs. 46,4%, ʨ=0,047) ʠ ʛʨʫʧʧʳ ʩʦ 101-500 ʧʦʣʠʧʘʤʠ ʚ 

ʪʦʣʩʪʦʡ ʢʠʰʢʝ (62% vs. 44,8%, ʨ=0,0174). 

ʋ ʧʘʮʠʝʥʪʦʚ ʠʟ ʛʨʫʧʧʳ ʩ ʥʘʠʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʠʧʦʚ ʩʝʤʝʡʥʳʡ 

ʘʥʘʤʥʝʟ ɸʇʉ ʧʨʦʩʣʝʞʠʚʘʣʩʷ ʪʦʣʴʢʦ ʚ 28,6% ʩʣʫʯʘʝʚ, ʯʪʦ ʦʢʘʟʘʣʦʩʴ ʥʘʠʙʦʣʝʝ 

ʥʠʟʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʠʟ ʚʩʝʭ ʛʨʫʧʧ (ʨ=0,02). ʇʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪ ʫʩʪʘʥʦʚʢʠ 

ʜʠʘʛʥʦʟʘ ɸʇʉ ʫ ʧʘʮʠʝʥʪʦʚ ʠ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʡ ʚʦʟʨʘʩʪ ʜʠʘʛʥʦʩʪʠʢʠ ɸʇʉ ʚ 

ʩʝʤʴʝ ʦʢʘʟʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʠʤʝʥʥʦ ʚ ʛʨʫʧʧʝ ʩ 0-100 ʧʦʣʠʧʘʤʠ ʚ 

ʪʦʣʩʪʦʡ ʢʠʰʢʝ (41(29;55) ʠ 40(26;55), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʠʩʴ 

ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʛʨʫʧʧʘʭ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʠʧʦʚ 

(ʨʠʩʫʥʦʢ 29).  
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ʈʠʩʫʥʦʢ 29. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʟʨʘʩʪʘ ʜʠʘʛʥʦʩʪʠʢʠ ɸʇʉ ʠ 

ʥʘʠʙʦʣʝʝ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʜʠʘʛʥʦʩʪʠʢʠ ɸʇʉ ʚ ʩʝʤʴʷʭ ʚ ʛʨʫʧʧʘʭ ʩ ʨʘʟʣʠʯʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. 

  

ʋ 44 ʧʘʮʠʝʥʪʦʚ (52,4%) ʠʟ ʛʨʫʧʧʳ ʩ 0-100 ʧʦʣʠʧʘʤʠ ʥʘ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʢʠ 

ʜʠʘʛʥʦʟʘ ɸʇʉ ʠʤʝʣʠʩʴ ʜʘʥʥʳʝ ʦʙ ʦʥʢʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʤʥʝʟʝ, ʧʨʠ ʵʪʦʤ ʫ 

ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʙʳʣʠ ʦʧʫʭʦʣʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ 

ʦʪʤʝʯʝʥʳ ʨʘʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʷʠʯʥʠʢʘ. ɺ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ ʩ 101-500 ʧʦʣʠʧʘʤʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʤʥʝʟ ʟʘʬʠʢʩʠʨʦʚʘʥ ʫ 32,8% 

ʧʘʮʠʝʥʪʦʚ ï ʢʨʦʤʝ ʂʈʈ, ʦʪʤʝʯʝʥʳ ʨʘʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (4 ʩʣʫʯʘʷ), ʦʧʫʭʦʣʠ 

ʵʥʜʦʤʝʪʨʠʷ, ʤʦʟʞʝʯʢʘ, ʣʠʤʬʦʤʘ ʠ ʥʝʡʨʦʬʠʙʨʦʩʘʨʢʦʤʘ (ʧʦ 1 ʩʣʫʯʘʶ). ʉʨʝʜʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʠʧʦʚ, ʧʨʝʚʳʰʘʶʱʝʤ 500, ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʤʥʝʟ ʠʤʝʣ ʤʝʩʪʦ ʚ 26,4% ʩʣʫʯʘʝʚ: ʧʦʤʠʤʦ ʂʈʈ, ʫ 2 ʧʘʮʠʝʥʪʦʚ ʚ ʨʘʥʥʝʤ 

ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʠʤʝʣʘ ʤʝʩʪʦ ʛʝʧʘʪʦʙʣʘʩʪʦʤʘ, ʘ ʪʘʢʞʝ ʨʘʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

ʠ ʵʥʜʦʤʝʪʨʠʷ (ʧʦ 1 ʩʣʫʯʘʶ). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʦʟʨʘʩʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʝʨʚʦʛʦ ʨʘʢʘ ʚ ʛʨʫʧʧʘʭ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 30. 
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ʈʠʩʫʥʦʢ 30. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʦʟʨʘʩʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʦʛʦ ʨʘʢʘ ʚ 

ʛʨʫʧʧʘʭ. 

 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʛʨʫʧʧʘʭ ʥʘ ʬʦʥʝ ʦʪʩʫʪʩʪʚʠʷ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʯʘʩʪʦʪʝ ʂʈʈ 

(41,8% vs. 33,6% vs. 35,6%, ʨ>0,05) ʙʳʣʦ ʚʳʷʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘʷ 

ʨʘʟʥʠʮʘ ʚ ʯʘʩʪʦʪʝ ʚʳʷʚʣʝʥʠʷ ʨʘʢʘ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ (31% vs. 14,4%, ʨ=0,0054, 

ʠ 31% vs. 13,8%, ʨ=0,01) ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʩ 0-100 ʧʦʣʠʧʘʤʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ.  

ʏʘʩʪʦʪʘ ʨʘʢʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʟʥʘʯʠʤʦ ʥʝ ʨʘʟʣʠʯʘʣʘʩʴ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ, ʩʦʩʪʘʚʠʚ ʦʪ 1,1% ʜʦ 3,2%. ʅʘʧʨʦʪʠʚ, ʫ ʙʦʣʴʥʳʭ ʩ 0-100 ʧʦʣʠʧʘʤʠ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʟʥʘʯʠʤʦ ʨʝʞʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʝʩʤʦʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 

ʙʦʣʴʥʳʭ ʩ 101-500 ʧʦʣʠʧʘʤʠ (8,3% vs. 18,4%, ʨ=0,0451) ʠ ʛʨʫʧʧʦʡ ʩ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʠʧʦʚ ʙʦʣʝʝ 500 (8,3% vs. 23%, ʨ=0,0112); ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʧʦʩʣʝʜʥʠʤʠ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ʨ=0,49). 

ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʧʘʮʠʝʥʪʦʚ ʚ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧʘʭ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʫ ʙʦʣʴʥʳʭ ʤʝʥʝʝ 100 ʧʦʣʠʧʦʚ ʚ 35 ʩʣʫʯʘʷʭ (41,7%) ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʇɺ ʚ ʛʝʥʝ ɸʈʉ (ʩʨʝʜʠ ʥʠʭ ʚ 3 ʩʣʫʯʘʷʭ ï ʢʨʫʧʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ), ʫ 

27 ʙʦʣʴʥʳʭ (32,1%) ï ʇɺ ʚ ʛʝʥʝ MUTYH, ʫ ʜʚʫʭ ʧʘʮʠʝʥʪʦʚ (2,4%) ï ʚ ʛʝʥʝ 
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BMPR1, ʫ ʜʚʫʭ (2,4%) ï ʚ ʛʝʥʝ SMAD4, ʝʱʝ ʫ 18 ʧʘʮʠʝʥʪʦʚ (21,4%) ʇɺ ʥʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ. ɺ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ 101-500 ʧʦʣʠʧʘʤʠ ʜʦʣʷ ʧʘʮʠʝʥʪʦʚ ʩ MUTYH-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʧʦʣʠʧʦʟʦʤ ʩʦʩʪʘʚʠʣʘ 3,2% (4/125), ʩʠʥʜʨʦʤʦʤ ʩʤʝʰʘʥʥʦʛʦ 

ʧʦʣʠʧʦʟʘ ï 1,6% (ʧʦ 1 ʧʘʮʠʝʥʪʫ ʩ ʇɺ ʚ ʛʝʥʘʭ BMPR1 ʠ SMAD4), ʜʠʘʛʥʦʟ ʉɸʊʂ 

ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ 103 ʧʘʮʠʝʥʪʘʤ (82,4%), ʫ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʇɺ ʚ ʛʝʥʝ 

ɸʈʉ (ʚ ʪʦʤ ʯʠʩʣʝ 15 ï ʢʨʫʧʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʛʝʥʘ). ʋ 16 ʧʘʮʠʝʥʪʦʚ (12,8%) 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʚʝʜʫʱʠʭ ʢ ʨʘʟʚʠʪʠʶ ɸʇʉ, ʚʳʷʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. ɺ 

ʛʨʫʧʧʝ ʩ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʠʧʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ 

(92%) ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʇɺ ʚ ʛʝʥʝ ɸʈʉ, ʠʟ ʥʠʭ ʫ 7 ï ʢʨʫʧʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʛʝʥʘ, 

ʣʠʰʴ ʫ ʦʜʥʦʛʦ ʙʦʣʴʥʦʛʦ ʦʙʥʘʨʫʞʝʥ ʇɺ ʚ ʛʝʥʝ SMAD4, ʝʱʝ ʫ 6 ʧʘʮʠʝʥʪʦʚ (6,9%) 

ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʇɺ (ʨʠʩʫʥʦʢ 31). 

 

ɸ ɹ ɺ  

 

ʈʠʩʫʥʦʢ 31. ʃʦʢʘʣʠʟʘʮʠʷ ʚʳʷʚʣʝʥʥʳʭ ʇɺ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ: ɸ - ʩ 0-

100 ʧʦʣʠʧʘʤʠ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ, ɹ ï ʩ 101-500 ʧʦʣʠʧʘʤʠ, ɺ ï ʩ ʙʦʣʝʝ ʯʝʤ 500 

ʧʦʣʠʧʘʤʠ.    

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʣʦʢʘʣʠʟʘʮʠʠ ʇɺ ʚ ʛʝʥʝ ɸʈʉ ʩʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʛʨʫʧʧ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʇɺ 

ʚʩʪʨʝʯʘʣʠʩʴ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʛʝʥʘ ɸʈʉ ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨʥʦ (ʨʠʩʫʥʢʠ 32-

34), ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠ 

ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʘʨʪʠʥʳ ʉɸʊʂ. 
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ʈʠʩʫʥʦʢ 32. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʪʦʯʢʦʚʳʭ ʇɺ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʛʝʥʝ 

ɸʈʉ ʫ ʧʘʮʠʝʥʪʦʚ ʩ Ò100 ʧʦʣʠʧʘʤʠ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ. 

 

 

ʈʠʩʫʥʦʢ 33. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʪʦʯʢʦʚʳʭ ʇɺ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʛʝʥʝ 

ɸʈʉ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 101-500 ʧʦʣʠʧʘʤʠ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ. 
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ʈʠʩʫʥʦʢ 34. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʪʦʯʢʦʚʳʭ ʇɺ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʛʝʥʝ 

ɸʈʉ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʙʦʣʝʝ ʯʝʤ 500 ʧʦʣʠʧʘʤʠ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ. 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 35 ʩʭʝʤʘ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʳʷʚʣʝʥʥʳʭ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ 

ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ ɸʈʉ ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʬʘʢʪʦʨʘʤʠ. ʋʯʠʪʳʚʘʷ 

ʨʘʥʝʝ ʚʳʷʚʣʝʥʥʫʶ ʨʘʟʥʠʮʫ ʚ ʢʣʠʥʠʯʝʩʢʦʤ ʪʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

çʛʝʥʦʪʠʧʦʤ ʦʉɸʊʂè ʠ çʛʝʥʦʪʠʧʦʤ ʢʉɸʊʂè, ʵʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʉɸʊʂ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʚʳʷʚʣʝʥʥʦʤ ʧʨʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʝ 

ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ (ʤʝʥʝʝ 100 ï ʦʩʣʘʙʣʝʥʥʘʷ ʬʦʨʤʘ ʉɸʊʂ ʠ ʙʦʣʝʝ 100 ï 

ʢʣʘʩʩʠʯʝʩʢʘʷ ʬʦʨʤʘ).   
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ʈʠʩʫʥʦʢ 35. ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʯʘʩʪʦʪʳ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʇɺ ʚ ʛʝʥʝ ɸʈʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʳʷʚʣʝʥʥʳʭ 

ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. 

 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʚʦʜʷ ʠʪʦʛ ʛʣʘʚʝ, ʧʦʩʚʷʱʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ɸʇʉ, 

ʥʝʦʙʭʦʜʠʤʦ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʩʧʝʢʪʘʭ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʥʝʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʢʦʣʦʥʦʩʢʦʧʠʠ ʢʘʢ ʤʝʪʦʜʘ ʦʙʥʘʨʫʞʝʥʠʷ ʤʘʣʠʛʥʠʟʠʨʦʚʘʥʥʳʭ 

ʦʧʫʭʦʣʝʡ ʫ ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʮʝʥʪʨʘ: 

ʥʘʣʠʯʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʣʠʰʴ ʫ 75 ʠʟ 

108 ʧʘʮʠʝʥʪʦʚ (69,4%) ʩ ʢʦʣʦʨʝʢʪʘʣʴʥʳʤ ʨʘʢʦʤ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʪʘʢʞʝ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʩʢʨʳʪʦʡ ʤʘʣʠʛʥʠʟʘʮʠʠ ʚ ʪʘʢʠʭ ʦʧʫʭʦʣʷʭ.  

ʇʨʠ ʧʦʧʳʪʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʛʝʥʝʪʠʢʦ-ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʧʨʠ ʉɸʊʂ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʟʘʙʦʣʝʚʘʥʠʷ 

ʟʥʘʯʠʤʦ ʦʪʣʠʯʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʇɺ ʚ ʛʝʥʝ 

ɸʈʉ. ʊʘʢ, ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʇɺ ʚ ʢʦʜʦʥʘʭ 1-168 ʠ 1581-2850 ʤʘʥʠʬʝʩʪʘʮʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 10-15 ʣʝʪ ʧʦʟʞʝ, ʯʝʤ ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʇɺ ʚ 

ʦʩʪʘʣʴʥʳʭ ʢʦʜʦʥʘʭ, ʘ ʚʦʟʨʘʩʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʦʛʦ ʨʘʢʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50 

ʣʝʪ (ʚ-ʩʨʝʜʥʝʤ, ʥʘ 18 ʣʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʛʨʫʧʧʘʭ).  ʇʨʠ ʵʪʦʤ ʫ ʧʘʮʠʝʥʪʦʚ 
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ʚ ʜʚʘ ʨʘʟʘ ʨʝʞʝ (ʚʩʝʛʦ ʣʠʰʴ ʚ 21,4% ʩʣʫʯʘʝʚ) ʚʩʪʨʝʯʘʶʪʩʷ ʫʢʘʟʘʥʠʷ ʥʘ ʥʘʣʠʯʠʝ 

ʉɸʊʂ ʚ ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝʟʝ, ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ 

ʦʙʦʜʦʯʥʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʝ, ʘ ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʨʘʢʘ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʧʨʠ 

ʧʝʨʚʠʯʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʥʦʩʠʪʝʣʝʡ ʪʦʯʢʦʚʳʭ ʇɺ ʚ 

ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʛʝʥʘ ɸʈʉ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʦʪʩʫʪʩʪʚʠʝ 

ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʛʨʫʧʧ ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʥʦʪʠʧʦʤ, 

ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ʉɸʊʂ, ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʢʨʫʧʥʳʤʠ 

ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʚ ʛʝʥʝ ɸʈʉ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʣʠʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ 

ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ʙʝʟ ʚʳʷʚʣʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʥʘʧʨʷʤʫʶ ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʦʣʴʥʳʭ 

ʉɸʊʂ ʩ ʛʝʥʦʪʠʧʦʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʳ ʉɸʊʂ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʬʝʥʦʪʠʧ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ʩʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʛʨʫʧʧ (ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʣʠʧʦʚ) ʧʦʢʘʟʘʣ, ʯʪʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʇɺ ʚʩʪʨʝʯʘʣʠʩʴ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʛʝʥʘ ɸʈʉ 

ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨʥʦ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʨʘʟʥʦʨʦʜʥʦʩʪʠ ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʘʨʪʠʥʳ ɸʇʉ, 

ʘ ʪʘʢʞʝ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʉɸʊʂ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʚʳʷʚʣʝʥʥʦʤ ʧʨʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʝ 

ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. 
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ɻʣʘʚʘ IV. ʍʠʨʫʨʛʠʯʝʩʢʘʷ ʪʝʭʥʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ɸʇʉ 

4.1. ʍʘʨʘʢʪʝʨ ʚʳʧʦʣʥʝʥʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ 

ʋʯʠʪʳʚʘʷ ʧʨʝʜʨʘʢʦʚʳʡ ʭʘʨʘʢʪʝʨ ɸʇʉ, ʮʝʣʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʫʜʘʣʝʥʠʠ ʦʩʥʦʚʥʦʛʦ ʦʨʛʘʥʘ-ʤʠʰʝʥʠ ʟʘʙʦʣʝʚʘʥʠʷ ï ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ.  

ʇʘʮʠʝʥʪʘʤ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʙʳʣʦ 

ʚʳʧʦʣʥʝʥʦ ʜʦ ʥʘʯʘʣʘ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʭʘʨʘʢʪʝʨʝ ʦʧʝʨʘʮʠʠ, 

ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ (ʜʣʷ 

ʧʘʮʠʝʥʪʦʚ, ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʚ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ 

ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ʢʣʠʥʠʢʠ. ʇʨʠ ʵʪʦʤ ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʘʤ ʦʧʝʨʘʮʠʡ, ʧʨʠ ʤʦʙʠʣʠʟʘʮʠʠ ʧʨʷʤʦʡ 

ʢʠʰʢʠ ʧʨʠʤʝʥʷʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ ʪʨʘʥʩʘʥʘʣʴʥʦʡ ʜʝʤʫʢʦʟʘʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʩʦʭʨʘʥʝʥʠʝʤ ʯʘʩʪʠ ʜʝʤʫʢʦʟʠʨʦʚʘʥʥʦʡ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʘʤʧʫʣʷʨʥʦʛʦ ʦʪʜʝʣʘ.  

 ɹʦʣʴʥʳʝ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʧʨʦʭʦʜʠʣʠ ʣʝʯʝʥʠʝ ʥʘ ʙʘʟʝ ʦʪʜʝʣʝʥʠʷ 

ʦʥʢʦʧʨʦʢʪʦʣʦʛʠʠ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʠ ʙʳʣʠ ʦʧʝʨʠʨʦʚʘʥʳ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ 

ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʜʠʢʘʣʠʟʤʘ ʧʨʠ ʤʦʙʠʣʠʟʘʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ʇʨʠ ʵʪʦʤ ʦʪ 

ʪʨʘʥʩʘʥʘʣʴʥʦʡ ʜʝʤʫʢʦʟʘʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ʙʳʣʦ ʨʝʰʝʥʦ ʦʪʢʘʟʘʪʴʩʷ ʚ ʧʦʣʴʟʫ 

ʪʦʪʘʣʴʥʦʡ ʤʝʟʦʨʝʢʪʫʤʵʢʪʦʤʠʠ ʩ ʧʝʨʝʩʝʯʝʥʠʝʤ ʧʨʷʤʦʡ ʢʠʰʢʠ ʥʘ ʫʨʦʚʥʝ 1-2 ʩʤ 

ʧʨʦʢʩʠʤʘʣʴʥʝʝ ʚʝʨʭʥʝʛʦ ʢʨʘʷ ʘʥʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʠ ʧʦʩʣʝʜʫʶʱʠʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ   ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʧʨʠ 

ʧʦʤʦʱʠ ʮʠʨʢʫʣʷʨʥʦʛʦ ʩʰʠʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩ ʥʘʯʘʣʦʤ 

ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʙʦʪʫ ʙʳʣʠ ʚʥʝʜʨʝʥʳ 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. ʋ ʯʘʩʪʠ ʙʦʣʴʥʳʭ, ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʨʘʥʝʝ ʚ 

ʦʙʲʝʤʝ ʩʝʛʤʝʥʪʘʨʥʦʡ ʨʝʟʝʢʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʩ ʫʜʘʣʝʥʠʝʤ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʫʯʘʩʪʢʦʚ ʢʠʰʢʠ, ʫʯʠʪʳʚʘʷ ʜʘʣʴʥʝʡʰʝʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ ʧʦ ʫʜʘʣʝʥʠʶ ʦʩʪʘʚʰʠʭʩʷ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ 
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ʢʠʰʢʠ. ɼʣʷ ʦʮʝʥʢʠ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʤʝ ʦʧʝʨʘʮʠʠ, ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʠ ʪʝʯʝʥʠʠ ʨʘʥʥʝʛʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʘ ʜʦʩʪʫʧʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦ 311 ʙʦʣʴʥʳʭ. ʍʘʨʘʢʪʝʨ ʠ ʦʙʲʝʤ ʚʳʧʦʣʥʝʥʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 15. 

ʊʘʙʣʠʮʘ 15. ʍʘʨʘʢʪʝʨ ʠ ʦʙʲʝʤ ʚʳʧʦʣʥʝʥʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ. 

ʆʙʲʝʤ ʦʧʝʨʘʮʠʠ ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ, n 

ʆʪʢʨʳʪʘʷ 

(n=125) 

ʃʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ 

(n=186) 

ʂʦʣʵʢʪʦʤʠʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-

ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ 

9 14 

ʂʦʣʵʢʪʦʤʠʷ ʩ ʨʝʟʝʢʮʠʝʡ ʠ ʜʝʤʫʢʦʟʘʮʠʝʡ 

ʧʨʷʤʦʡ ʢʠʰʢʠ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ J-ʦʙʨʘʟʥʦʛʦ 

ʨʝʟʝʨʚʫʘʨʘ, ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ, ʠʣʝʦʩʪʦʤʠʷ ʧʦ ʊʦʨʥʙʦʣʣʫ 

51 0 

ʂʦʣʧʨʦʢʪʵʢʪʦʤʠʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʢʦʥʮʝʚʦʡ ʠʣʝʦʩʪʦʤʳ 

19 8 

ʂʦʣʧʨʦʢʪʵʢʪʦʤʠʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ J-ʦʙʨʘʟʥʦʛʦ 

ʨʝʟʝʨʚʫʘʨʘ, ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ, ʠʣʝʦʩʪʦʤʠʷ ʧʦ ʊʦʨʥʙʦʣʣʫ 

10 164 

ʋʜʘʣʝʥʠʝ ʦʩʪʘʚʰʠʭʩʷ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʥʮʝʚʦʡ 

ʠʣʝʦʩʪʦʤʳ 

17 0 

ʋʜʘʣʝʥʠʝ ʦʩʪʘʚʰʠʭʩʷ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ J-ʦʙʨʘʟʥʦʛʦ 

19 0 
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ʨʝʟʝʨʚʫʘʨʘ, ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ, ʠʣʝʦʩʪʦʤʠʷ ʧʦ ʊʦʨʥʙʦʣʣʫ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʦʧʝʨʘʮʠʠ (ʩ 

ʨʝʟʝʢʮʠʝʡ ʧʝʯʝʥʠ/ʫʜʘʣʝʥʠʝʤ 

ʜʝʩʤʦʤʳ/ʨʝʟʝʢʮʠʝʡ ʩʪʝʥʢʠ 

ʚʣʘʛʘʣʠʱʘ/ʫʜʘʣʝʥʠʝʤ ʢʠʩʪʳ ʷʠʯʥʠʢʘ), n 

(% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʧʝʨʘʮʠʡ) 

9 (7,2) 2 (1,1) 

ʇʘʣʣʠʘʪʠʚʥʳʝ ʦʧʝʨʘʮʠʠ, n (% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʦʧʝʨʘʮʠʡ) 

4 (3,2) 1 (0,54) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʘʚʣʷʶʱʝʤʫ ʙʦʣʴʰʠʥʩʪʚʫ ʧʘʮʠʝʥʪʦʚ ï 267 ʠʟ 311 

(85,9%) - ʫʜʘʣʦʩʴ ʚʳʧʦʣʥʠʪʴ ʩʬʠʥʢʪʝʨʦʩʦʭʨʘʥʷʶʱʠʝ ʦʧʝʨʘʮʠʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʢʠʰʝʯʥʠʢʘ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʫ 44 ʙʦʣʴʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʦʥʮʝʚʦʡ ʠʣʝʦʩʪʦʤʳ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʜʣʷ ʦʪʢʘʟʘ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠ ʝʛʦ ʥʠʟʚʝʜʝʥʠʷ ʚ ʧʦʣʦʩʪʴ ʪʘʟʘ ʩʪʘʣʠ:  

¶ ʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʘʷ ʬʫʥʢʮʠʷ ʘʥʘʣʴʥʦʛʦ ʞʦʤʘ ʚʩʣʝʜʩʪʚʠʝ ʨʘʥʝʝ 

ʚʳʧʦʣʥʝʥʥʦʡ ʦʧʝʨʘʮʠʠ (ʙʨʶʰʥʦ-ʘʥʘʣʴʥʘʷ ʨʝʟʝʢʮʠʷ ʧʨʷʤʦʡ ʢʠʰʢʠ 

ʩ ʩʫʙʪʦʪʘʣʴʥʦʡ ʨʝʟʝʢʮʠʝʡ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʠ ʥʠʟʚʝʜʝʥʠʝʤ ʧʨʘʚʳʭ 

ʦʪʜʝʣʦʚ ʚ ʘʥʘʣʴʥʳʡ ʢʘʥʘʣ) - ʚ 17 (38,6%) ʩʣʫʯʘʷʭ, 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʵʢʩʪʠʨʧʘʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʨʘʢʘ ʚ 

ʥʠʞʥʝʘʤʧʫʣʷʨʥʦʤ ʦʪʜʝʣʝ - ʚ 11 (25%) ʩʣʫʯʘʷʭ, 

¶ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʜʣʠʥʘ ʙʨʳʞʝʡʢʠ ʪʦʥʢʦʡ ʢʠʰʢʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʝʟʝʨʚʫʘʨʘ ʠ ʥʠʟʚʝʜʝʥʠʷ ʝʛʦ ʚ ʧʦʣʦʩʪʴ ʪʘʟʘ ʚ 9 (20,5%) ʩʣʫʯʘʷʭ, ʠʟ 

ʥʠʭ ʫ 4 ʧʘʮʠʝʥʪʦʚ - ʚ ʩʚʷʟʠ ʩ ʨʘʩʰʠʨʝʥʥʦʡ ʨʝʟʝʢʮʠʝʡ ʪʦʥʢʦʡ ʢʠʰʢʠ 

ʩ ʫʜʘʣʝʥʠʝʤ ʜʝʩʤʦʤʳ, 

¶ ʧʘʣʣʠʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʥʘʣʠʯʠʠ 

ʜʠʩʩʝʤʠʥʠʨʦʚʘʥʥʦʛʦ ʨʘʢʘ - ʚ 5 (11,4%) ʩʣʫʯʘʷʭ, 

¶ ʦʪʢʘʟ ʦʪ ʜʚʫʭʵʪʘʧʥʦʛʦ ʣʝʯʝʥʠʷ - ʫ 2 (4,5%) ʧʘʮʠʝʥʪʦʚ. 
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ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ï 19 ʠʟ 36 (52,8%) ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʤ 

ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʦʚʪʦʨʥʘʷ ʦʧʝʨʘʮʠʷ ʩ ʫʜʘʣʝʥʠʝʤ ʦʩʪʘʚʣʝʥʥʳʭ ʚ ʭʦʜʝ ʨʘʥʝʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʫʜʘʣʦʩʴ ʟʘʚʝʨʰʠʪʴ 

ʦʧʝʨʘʮʠʶ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʠ, ʪʝʤ ʩʘʤʳʤ 

ʩʦʭʨʘʥʠʪʴ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ.  

ʋ 11 ʧʘʮʠʝʥʪʦʚ ʚ ʩʠʣʫ ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʧʝʨʘʮʠʠ (n=3) ʠʣʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʠʧʦʚ ʥʘ ʩʣʠʟʠʩʪʫʶ ʧʨʷʤʦʡ ʢʠʰʢʠ ʚʧʣʦʪʴ ʜʦ ʟʫʙʯʘʪʦʡ 

ʣʠʥʠʠ (n=8) ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʠʩʪʘʣʴʥʦʡ ʛʨʘʥʠʮ rʨʝʟʝʢʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ 

ʧʦʪʨʝʙʦʚʘʣʩʷ ʪʨʘʥʩʘʥʘʣʴʥʳʡ ʜʦʩʪʫʧ, ʘ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʳʡ ʘʥʘʩʪʦʤʦʟ ʙʳʣ 

ʩʬʦʨʤʠʨʦʚʘʥ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ ʦʪʜʝʣʴʥʳʤʠ ʫʟʣʦʚʳʤʠ ʰʚʘʤʠ ʧʦ ʤʝʪʦʜʠʢʝ 

ɸ.ʇʘʨʢʩʘ [214]. 

ɺ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʥʘʯʘʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʜʦʩʪʫʧʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʦʙʠʣʠʟʘʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ɺʘʨʠʘʥʪʘʤʠ ʧʨʦʚʝʜʝʥʠʷ 

ʦʧʝʨʘʮʠʠ ʩʪʘʣʠ:  

¶ ʧʦʣʥʦʩʪʴʶ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʦʙʠʣʠʟʦʚʘʥʥʳʡ 

ʧʨʝʧʘʨʘʪ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʙʳʣ ʫʜʘʣʝʥ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʙʫʜʫʱʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʣʝʦʩʪʦʤʳ ʠʣʠ ʧʨʦʤʝʞʥʦʩʪʥʫʶ ʨʘʥʫ (ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʵʢʩʪʠʨʧʘʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ), 

¶ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠ-ʘʩʩʠʩʪʠʨʦʚʘʥʥʳʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʩʣʝʜʩʪʚʠʝ 

ʥʘʣʠʯʠʷ ʨʘʢʘ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʠʣʠ ʚʳʨʘʞʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʙʨʳʞʝʡʢʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚʦʟʥʠʢʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʤʠʥʠʣʘʧʘʨʦʪʦʤʥʦʛʦ ʜʦʩʪʫʧʘ ʜʣʷ ʵʢʩʪʨʘʢʮʠʠ ʧʨʝʧʘʨʘʪʘ ʠʟ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ.       

ʇʨʠ ʵʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʧʨʦʠʟʚʦʜʠʣʠ 

ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʧʦʛʨʫʞʝʥʠʝʤ ʚ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ, 

ʥʠʟʚʝʜʝʥʠʝʤ ʚ ʪʘʟ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʥʘʜʘʥʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ. ʈʘʩʩʪʘʥʦʚʢʘ ʪʨʦʘʢʘʨʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʵʪʘʧʘ 
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ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 36, ʵʪʘʧʳ ʠʟʚʣʝʯʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠʟ 

ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʧʨʠ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʤ ʜʦʩʪʫʧʝ ï ʥʘ ʨʠʩʫʥʢʝ 37 

 

ʈʠʩʫʥʦʢ 36. ʈʘʩʩʪʘʥʦʚʢʘ ʪʨʦʘʢʘʨʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʵʪʘʧʘ 

ʦʧʝʨʘʮʠʠ: 1 ï ʦʧʪʠʯʝʩʢʠʡ ʪʨʦʘʢʘʨ ʚ ʠʥʬʨʘʫʤʙʠʣʠʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, 2 ï ʪʨʦʘʢʘʨʳ 

12 ʤʤ ʚ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʧʦʜʚʟʜʦʰʥʦʡ ʦʙʣʘʩʪʷʭ, 3 ï ʪʨʦʘʢʘʨ 5 ʤʤ ʚ ʦʙʣʘʩʪʠ, 

ʤʘʨʢʠʨʦʚʘʥʥʦʡ ʨʘʥʝʝ ʜʣʷ ʤʝʩʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʣʝʦʩʪʦʤʳ ʚ ʧʨʘʚʦʤ 

ʤʝʟʦʛʘʩʪʨʠʠ.  

ɸ  ɹ  ɺ  

ʈʠʩʫʥʦʢ 37. ʋʜʘʣʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʧʨʠ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʤ 

ʜʦʩʪʫʧʝ: ɸ ï ʩʬʦʨʤʠʨʦʚʘʥʦ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʫʜʫʱʝʡ ʩʪʦʤʳ, ɹ ï 

1 
2 

2 

3 
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ʥʘʯʘʣʦ ʵʢʩʪʨʘʢʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠʟ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ɺ ï ʧʨʝʧʘʨʘʪ ʠʟʚʣʝʯʝʥ, 

ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʣʦʱʘʜʢʘ ʜʣʷ ʧʝʨʝʩʝʯʝʥʠʷ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ.  

4.2. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ 

ʋʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʨʠ ɸʇʉ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʦʩʪʫʧʦʚ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ, 

ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʦʚʪʦʨʥʦ ʧʦ ʧʦʚʦʜʫ ɸʇʉ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʚ 

ʛʨʫʧʧʘʭ: ʦʪʢʨʳʪʳʭ ʦʧʝʨʘʮʠʡ, ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢʞʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʦ ʫʜʘʣʝʥʠʶ ʦʩʪʘʚʰʠʭʩʷ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 16. 

ʊʘʙʣʠʮʘ 16. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʚ ʛʨʫʧʧʘʭ. 

ʇʨʠʟʥʘʢ ʆʪʢʨʳʪʳʝ 

ʦʧʝʨʘʮʠʠ, 

n=89 

ʃʘʧʘʨʦʩʢʦʧʠʯ

ʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ, 

n=186 

ʋʜʘʣʝʥʠʝ 

ʦʩʪʘʚʰʠʭʩʷ 

ʦʪʜʝʣʦʚ 

ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ, n=36 

ʨ 

ʇʦʣ ʤʫʞʩʢʦʡ/ʞʝʥʩʢʠʡ 46/43 95/91 14/22 0,37 

ɺʦʟʨʘʩʪ, ʄʝ (Q1;Q3) 

(ʤʠʥ.-ʤʘʢʩ.), ʣʝʪ 

36 (29;46) 

(18-80) 

33 (24;40) 

(18-74) 

48 (37;57) 

(18-55) 

<0,0001 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʦʧʝʨʘʮʠʠ, ʄʝ (Q1;Q3) 

(ʤʠʥ.-ʤʘʢʩ.), ʤʠʥʫʪ 

260 (237;300) 

(130-600) 

357 (310;405) 

(120-540) 

270 (200;335) 

(120-540) 

<0,0001 

ʏʘʩʪʦʪʘ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ, n (%) 

 

24 (26,9) 

 

39 (20,9) 

 

6 (16,7) 

 

0,373 

ʅʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ 

ʘʥʘʩʪʦʤʦʟʘ*, n (%) 

17/69 (24,6) 23/178 (12,9) 3/19 (15,8) 0,08 
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ɼʣʠʪʝʣʴʥʦʩʪʴ ʧ/ʦ 

ʢʦʡʢʦʜʥʷ, ʄʝ (Q1;Q3) 

(ʤʠʥ.-ʤʘʢʩ.), ʜʥʝʡ 

13 (11;15) 

 (8-30) 

10 (8;12) 

 (5-29) 

 

10 (8;13) 

 (7-27) 

 

 

< 0,0001 

ʃʝʪʘʣʴʥʦʩʪʴ, n (%) 0 1 (0,5) 0 - 

*  ʯʘʩʪʦʪʘ (%) ʨʘʩʩʯʠʪʘʥʘ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʪʝʭ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ 

ʩʬʦʨʤʠʨʦʚʘʥ ʘʥʘʩʪʦʤʦʟ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʟʥʘʯʠʤʦ ʙʦʣʴʰʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ï 357 vs. 260 ʤʠʥʫʪ ʧʨʠ ʦʪʢʨʳʪʳʭ ʦʧʝʨʘʮʠʷʭ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ<0,00001). ʆʜʥʘʢʦ, ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʚʳʛʣʷʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʜʝʥʪʠʯʥʦʝ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʢʘʢ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʚʪʦʨʥʦʡ ʦʧʝʨʘʮʠʠ ʧʦ 

ʫʜʘʣʝʥʠʶ ʦʩʪʘʚʰʠʭʩʷ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʪʘʢ ʠ ʜʣʷ ʦʪʢʨʳʪʦʡ ʧʝʨʚʠʯʥʦʡ 

ʦʧʝʨʘʮʠʠ ʧʦ ʫʜʘʣʝʥʠʶ ʚʩʝʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ - 270 vs. 260 ʤʠʥʫʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʨ=0,078). ʇʨʠ ʵʪʦʤ ʦʙʱʘʷ ʯʘʩʪʦʪʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʢʦʣʝʙʘʣʘʩʴ 

ʚ ʛʨʫʧʧʘʭ ʦʪ 16,7% ʜʦ 26,9%, ʥʦ ʨʘʟʣʠʯʠʷ ʥʝ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ 

(ʨ>0,05). ʅʘʧʨʦʪʠʚ, ʯʘʩʪʦʪʘ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʘʥʘʩʪʦʤʦʟʘ ʧʨʠ ʦʪʢʨʳʪʳʭ 

ʦʧʝʨʘʮʠʷʭ ʜʦʩʪʠʛʣʘ 24,6%, ʯʪʦ ʙʳʣʦ ʟʥʘʯʠʤʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤʠ ï 12,9% (ʨ=0,03 ʧʨʠ ʧʦʧʘʨʥʦʤ 

ʩʨʘʚʥʝʥʠʠ), ʠ ʯʪʦ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʧʨʠʚʝʣʦ ʢ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤʫ 

ʧʝʨʠʦʜʫ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ (13 vs. 10 ʢʦʡʢʦ-ʜʥʝʡ, 

ʨ<0,00001).  

ɺʩʝʛʦ ʨʘʟʚʠʣʦʩʴ 127 ʦʩʣʦʞʥʝʥʠʡ ʫ 82 ʠʟ 311 ʧʘʮʠʝʥʪʦʚ (26,4%), ʧʨʠʯʝʤ 

ʧʦ 2 ʦʩʣʦʞʥʝʥʠʷ ʚʦʟʥʠʢʣʦ ʫ 27 ʙʦʣʴʥʳʭ, ʧʦ ʪʨʠ ï ʫ 9 ʙʦʣʴʥʳʭ. ʍʘʨʘʢʪʝʨ ʠ 

ʯʘʩʪʦʪʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 17, ʘ ʠʭ ʪʷʞʝʩʪʴ 

ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ Clavien-Dindo - ʚ ʪʘʙʣʠʮʝ 18. 
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ʊʘʙʣʠʮʘ 17. ʍʘʨʘʢʪʝʨ ʠ ʯʘʩʪʦʪʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. 

ʍʘʨʘʢʪʝʨ ʦʩʣʦʞʥʝʥʠʷ ʏʘʩʪʦʪʘ, n (%) 

ʅʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʘʥʘʩʪʦʤʦʟʘ*  43/266 (16,2) 

ʂʨʦʚʦʪʝʯʝʥʠʝ ʠʟ ʦʙʣʘʩʪʠ ʨʝʟʝʨʚʫʘʨʘ ʠ/ʠʣʠ ʘʥʘʩʪʦʤʦʟʘ 7 (2,3) 

ʂʨʦʚʦʪʝʯʝʥʠʝ ʚʥʫʪʨʠʙʨʶʰʥʦʝ 6 (1,9) 

ʇʘʨʝʟ ɾʂʊ ʙʦʣʝʝ 3 ʩʫʪʦʢ  25 (8) 

ɻʘʩʪʨʦʩʪʘʟ ʙʦʣʝʝ 3 ʩʫʪʦʢ 5 (1,6) 

ʀʆʍɺ (ʧʦʚʝʨʭʥʦʩʪʥʳʝ) 18 (5,8) 

ʇʝʨʠʪʦʥʠʪ 2 (0,6) 

ʈʘʩʭʦʞʜʝʥʠʝ ʰʚʦʚ ʨʘʥʳ ʧʨʦʤʝʞʥʦʩʪʠ (ʧʨʠ ʵʢʩʪʠʨʧʘʮʠʠ 

ʧʨʷʤʦʡ ʢʠʰʢʠ) 

2 (0,6) 

ʇʦʣʥʦʩʪʝʥʥʳʡ ʜʝʬʝʢʪ ʚ ʧʨʠʚʦʜʷʱʝʤ ʢʦʣʝʥʝ ʠʣʝʦʩʪʦʤʳ 1 (0,3) 

ʆʢʢʣʶʟʠʚʥʳʡ ʪʨʦʤʙʦʟ ʚʥʫʪʨʝʥʥʝʡ ʷʨʝʤʥʦʡ ʚʝʥʳ 1 (0,3) 

ʈʝʟʝʨʚʫʘʨʠʪ 2 (0,6) 

ʃʠʤʬʦʨʝʷ ʙʦʣʝʝ 7 ʩʫʪʦʢ 5 (1,6) 

ʇʥʝʚʤʦʪʦʨʘʢʩ 1 (0,3) 

ʂʆɺʀɼ-ʠʥʬʝʢʮʠʷ 1 (0,3) 

ɸʪʦʥʠʷ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ 1 (0,3) 

ʈʝʘʢʪʠʚʥʳʡ ʧʘʥʢʨʝʘʪʠʪ 3 (1) 

ʈʝʘʢʪʠʚʥʳʡ ʧʣʝʚʨʠʪ  2 (0,6) 

ʇʦʩʪʧʫʥʢʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ 1 (0,3) 

ʉʝʧʪʠʯʝʩʢʠʡ ʰʦʢ 1 (0,3) 

ɺʩʝʛʦ 127 

*  ʯʘʩʪʦʪʘ (%) ʨʘʩʩʯʠʪʘʥʘ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʪʝʭ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ 

ʩʬʦʨʤʠʨʦʚʘʥ ʘʥʘʩʪʦʤʦʟ. 
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ʊʘʙʣʠʮʘ 18. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʦ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ Clavien-Dindo. 

ʉʪʝʧʝʥʴ ʦʩʣʦʞʥʝʥʠʷ ʏʘʩʪʦʪʘ, n (%) 

I 42 (13,5) 

II  56 (18) 

IIIa 17 (5,5) 

IIIb  7 (2,3) 

IVa 2 (0,6) 

IVb 0 

V 1 (0,3) 

 

ʆʮʝʥʠʚʘʷ ʪʷʞʝʩʪʴ ʦʩʣʦʞʥʝʥʠʡ, ʨʘʟʚʠʚʰʠʭʩʷ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝ, ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʪʨʝʙʦʚʘʣʦ ʣʠʰʴ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ 

ʣʝʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʨʘʟʚʠʚʰʠʝʩʷ ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ 

ʢʨʦʚʦʪʝʯʝʥʠʷ ʠʟ ʦʙʣʘʩʪʠ ʰʚʦʚ ʨʝʟʝʨʚʫʘʨʘ ʠ ʘʥʘʩʪʦʤʦʟʘ ʙʳʣʠ ʢʫʧʠʨʦʚʘʥʳ ʧʫʪʝʤ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʠʢ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʛʝʤʦʩʪʘʟʘ.  

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, 9 ʧʘʮʠʝʥʪʘʤ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʵʢʩʪʨʝʥʥʳʝ ʧʦʚʪʦʨʥʳʝ 

ʦʧʝʨʘʪʠʚʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦ ʧʦʚʦʜʫ ʦʩʪʨʳʭ ʩʦʩʪʦʷʥʠʡ. ʊʘʢ, ʫ 2 ʧʘʮʠʝʥʪʦʚ 

65 ʠ 58 ʣʝʪ ʧʦʩʣʝ ʢʦʣʵʢʪʦʤʠʡ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ 

ʥʘ 5-ʝ ʠ 7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʦʪʤʝʯʝʥʳ ʧʨʠʟʥʘʢʠ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

ʘʥʘʩʪʦʤʦʟʘ ʩ ʥʘʯʘʣʴʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʧʝʨʠʪʦʥʠʪʘ ï ʧʦʩʣʝ 

ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʨʝʚʠʟʠʠ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʨʘʟʦʙʱʝʥʠʠ ʘʥʘʩʪʦʤʦʟʘ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʥʮʝʚʦʡ ʠʣʝʦʩʪʦʤʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʚʦʜʠʤʘʷ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʠ ʢʦʨʨʠʛʠʨʫʶʱʘʷ ʪʝʨʘʧʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʘʣʘʪʳ ʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʨʘʧʠʠ ʧʦʟʚʦʣʠʣʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʦʚ, ʠ ʦʥʠ ʙʳʣʠ 

ʚʳʧʠʩʘʥʳ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ.  
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ʋ ʦʜʥʦʡ ʧʘʮʠʝʥʪʢʠ ʧʦʩʣʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ, ʜʚʫʩʪʚʦʣʴʥʦʡ ʠʣʝʦʩʪʦʤʠʠ ʥʘ 7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʦʪʤʝʯʝʥʘ 

ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʠ ʠʥʬʠʣʴʪʨʘʮʠʷ ʪʢʘʥʝʡ ʚ ʦʙʣʘʩʪʠ ʠʣʝʦʩʪʦʤʳ, ʧʨʠ ʜʝʪʘʣʴʥʦʤ 

ʦʩʤʦʪʨʝ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʧʦʣʥʦʩʪʝʥʥʦʛʦ ʜʝʬʝʢʪʘ ʩʪʝʥʢʠ ʪʦʥʢʦʡ ʢʠʰʢʠ ʚ 

ʧʨʠʚʦʜʷʱʝʤ ʢʦʣʝʥʝ ʠʣʝʦʩʪʦʤʳ ʥʠʞʝ ʫʨʦʚʥʷ ʢʦʞʠ. ʇʨʠ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ 

ʨʝʚʠʟʠʠ ʧʦʧʘʜʘʥʠʷ ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʚ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ ʥʝ ʦʪʤʝʯʝʥʦ, 

ʚʳʧʦʣʥʝʥʦ ʧʦʜʪʷʛʠʚʘʥʠʝ ʧʝʪʣʠ ʪʦʥʢʦʡ ʢʠʰʢʠ, ʥʝʩʫʱʝʡ ʩʪʦʤʫ, ʩ 

ʵʢʩʪʝʨʠʦʨʠʟʘʮʠʝʡ ʜʝʬʝʢʪʘ ʩʪʝʥʢʠ, ʜʨʝʥʠʨʦʚʘʥʠʝ ʧʘʨʘʩʪʦʤʘʣʴʥʦʡ ʧʦʣʦʩʪʠ. ʅʘ 

ʬʦʥʝ ʧʨʦʚʦʜʠʤʦʡ ʜʘʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʠ ʤʝʩʪʥʦʡ ʪʝʨʘʧʠʠ ʜʘʣʴʥʝʡʰʠʡ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʪʝʢʘʣ ʙʝʟ ʦʩʣʦʞʥʝʥʠʡ.  

ʋ 5 ʙʦʣʴʥʳʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʠʟʥʘʢʠ ʚʥʫʪʨʠʙʨʶʰʥʦʛʦ ʢʨʦʚʦʪʝʯʝʥʠʷ, 

ʧʨʠ ʨʝʚʠʟʠʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʤʘʣʦʛʦ ʪʘʟʘ ʠʩʪʦʯʥʠʢʦʚ ʘʢʪʠʚʥʦʛʦ 

ʢʨʦʚʦʪʝʯʝʥʠʷ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ, ʥʘ ʬʦʥʝ ʧʨʦʚʝʜʝʥʥʳʭ ʛʝʤʦʪʨʘʥʩʬʫʟʠʡ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʜʘʣʴʥʝʡʰʠʡ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʧʨʦʪʝʢʘʣ ʫ ʥʠʭ ʙʝʟ ʦʩʣʦʞʥʝʥʠʡ.  

ʋ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ʧʦʩʣʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ, ʜʚʫʩʪʚʦʣʴʥʦʡ ʠʣʝʦʩʪʦʤʠʠ ʥʘ 6-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʚʥʫʪʨʠʙʨʶʰʥʦʝ ʢʨʦʚʦʪʝʯʝʥʠʝ. ʋʯʠʪʳʚʘʷ 

ʦʪʩʨʦʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʧʨʠʚʝʜʝʤ ʜʘʥʥʳʡ ʩʣʫʯʘʡ ʚ ʢʘʯʝʩʪʚʝ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʨʘ.  

ʂʣʠʥʠʯʝʩʢʠʡ ʧʨʠʤʝʨ. ɹʦʣʴʥʦʡ ʂ. 38 ʣʝʪ (ɸʂ 910-24) ʩ ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ 

ʪʝʣʘ 28,1 ʢʛ/ʤ2 ʦʙʨʘʪʠʣʩʷ ʚ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ 

ɸ.ʅ. ʈʳʞʠʭè ʩ ʞʘʣʦʙʘʤʠ ʥʘ ʚʳʜʝʣʝʥʠʝ ʢʨʦʚʠ ʠʟ ʟʘʜʥʝʛʦ ʧʨʦʭʦʜʘ ʧʨʠ 

ʜʝʬʝʢʘʮʠʠ, ʞʠʜʢʠʡ ʩʪʫʣ ʜʦ 2-3 ʨʘʟ ʚ ʩʫʪʢʠ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʜʦ 

80 ʛ/ʣ. ʋʢʘʟʘʥʥʳʝ ʞʘʣʦʙʳ ʚʧʝʨʚʳʝ ʦʪʤʝʪʠʣ ʟʘ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʜʦ 

ʦʙʨʘʱʝʥʠʷ ʚ ʢʣʠʥʠʢʫ, ʙʳʣ ʦʙʩʣʝʜʦʚʘʥ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ, ʚʳʷʚʣʝʥʘ ʢʘʨʪʠʥʘ 

çʧʦʣʠʧʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠè, ʠ ʧʘʮʠʝʥʪ ʥʘʧʨʘʚʣʝʥ ʚ ʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ 
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ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭ. ɺ ʘʥʘʤʥʝʟʝ ʞʠʟʥʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ. ʇʨʠ ʦʩʤʦʪʨʝ ʦʙʨʘʱʘʣʠ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʥʝʩʢʦʣʴʢʦ ʙʣʝʜʥʳʝ ʢʦʞʥʳʝ 

ʧʦʢʨʦʚʳ, ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʇʨʠ ʨʝʢʪʘʣʴʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘ ʩʪʝʥʢʘʭ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʥʘʯʠʥʘʷ ʦʪ 

ʟʫʙʯʘʪʦʡ ʣʠʥʠʠ, ʠ ʚʳʰʝ ʠʤʝʣʠʩʴ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʦʣʠʧʦʚʠʜʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʜʦ 0,5 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. ʇʨʠ ʪʦʪʘʣʴʥʦʡ ʢʦʣʦʥʦʩʢʦʧʠʠ ʥʘ ʧʝʨʝʜʥʝʡ ʛʫʙʝ 

ʠʣʝʦʮʝʢʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʚʦʚʣʝʢʘʷ ʝʛʦ, ʦʧʨʝʜʝʣʷʣʦʩʴ 

ʵʧʠʪʝʣʠʘʣʴʥʦʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʚʠʜʘ, ʨʘʟʤʝʨʦʤ ʜʦ 1,5 ʩʤ ʚ 

ʜʠʘʤʝʪʨʝ, ʷʨʢʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʧʣʦʩʢʦ-ʧʨʠʧʦʜʥʷʪʦʡ ʬʦʨʤʳ ʩ ʫʯʘʩʪʢʦʤ 

ʜʝʧʨʝʩʩʠʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. ɺ ʩʣʝʧʦʡ ʢʠʰʢʝ ʚʳʷʚʣʝʥʦ ʦʢʦʣʦ 40 

ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʚʠʜʘ, ʨʘʟʤʝʨʘʤʠ ʜʦ 0,4 ʩʤ ʚ 

ʜʠʘʤʝʪʨʝ, ʷʨʢʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʤʷʛʢʦ-ʵʣʘʩʪʠʯʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ɺ ʚʦʩʭʦʜʷʱʝʡ 

ʢʠʰʢʝ ʚʳʷʚʣʝʥʳ ʤʥʦʞʝʩʪʚʝʥʥʳʝ (ʜʦ 10 ʥʘ ʛʘʫʩʪʨʫ) ʵʧʠʪʝʣʠʘʣʴʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʚʠʜʘ, ʨʘʟʤʝʨʘʤʠ ʜʦ 0,8 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʷʨʢʦ-

ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʤʷʛʢʦ-ʵʣʘʩʪʠʯʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ɺ ʦʙʣʘʩʪʠ ʧʨʘʚʦʛʦ ʠʟʛʠʙʘ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʵʧʠʪʝʣʠʘʣʴʥʦʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʣʘʪʝʨʘʣʴʥʦ ʩʪʝʣʷʱʝʛʦʩʷ ʪʠʧʘ 

(LST-NG) ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʚʠʜʘ ʨʘʟʤʝʨʦʤ ʜʦ 3,0 ʩʤ, ʷʨʢʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ. ɺ 

ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʪʨʝʪʠ ʧʦʧʝʨʝʯʥʦ-ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʠʤʝʣʠʩʴ ʤʥʦʞʝʩʪʚʝʥʥʳʝ 

ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ (ʦʢʦʣʦ 15-20 ʥʘ ʛʘʫʩʪʨʫ) ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʚʠʜʘ 

ʨʘʟʤʝʨʘʤʠ 0,8-1,0 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʷʨʢʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ. ɺ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʪʨʝʪʠ 

ʥʠʩʭʦʜʷʱʝʡ ʢʠʰʢʠ ʚʳʷʚʣʝʥʦ ʵʧʠʪʝʣʠʘʣʴʥʦʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʣʘʪʝʨʘʣʴʥʦ 

ʩʪʝʣʷʱʝʛʦʩʷ ʪʠʧʘ (LST-NG) ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʚʠʜʘ ʨʘʟʤʝʨʦʤ ʜʦ 3,5 ʩʤ, ʷʨʢʦ-

ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ. ɺ ʥʠʩʭʦʜʷʱʝʡ ʢʠʰʢʝ ʦʪʤʝʯʝʥʳ ʤʥʦʞʝʩʪʚʝʥʥʳʝ (ʜʦ 20 ʥʘ 

ʛʘʫʩʪʨʫ) ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʚʠʜʘ ʨʘʟʤʝʨʘʤʠ ʜʦ 

1,5 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʷʨʢʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʤʷʛʢʦ-ʵʣʘʩʪʠʯʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ɺ 

ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʥʦʞʝʩʪʚʝʥʥʳʝ (15-20 ʥʘ ʛʘʫʩʪʨʫ) 

ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʚʠʜʘ ʨʘʟʤʝʨʘʤʠ ʦʪ 0,4 ʜʦ 1,5 

ʩʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʣʦʩʢʦ-ʧʨʠʧʦʜʥʷʪʦʡ ʬʦʨʤʳ, ʤʝʩʪʘʤʠ ʩʣʠʚʘʶʱʠʝʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʷʨʢʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ. ʊʘʢʞʝ ʚ ʩʠʛʤʦʚʠʜʥʦʡ 

ʢʠʰʢʝ ʚʳʷʚʣʝʥʳ 5 ʢʨʫʧʥʳʭ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ 
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ʚʠʜʘ ʨʘʟʤʝʨʘʤʠ ʦʪ 2,0 ʜʦ 4,0 ʩʤ ʚ ʜʠʘʤʝʪʨʝ ʥʘ ʥʦʞʢʘʭ ʠ ʩʫʞʝʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ, 

ʨ̫ʢʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʩ ʧʨʠʟʥʘʢʘʤʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʫʱʝʤʣʝʥʠʷ. ɺ ʜʠʩʪʘʣʴʥʦʡ 

ʪʨʝʪʠ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ, ʥʘ 30 ʩʤ ʧʦ ʦʪʤʝʪʢʘʤ ʥʘ ʘʧʧʘʨʘʪʝ, ʚʳʷʚʣʝʥʦ 

ʵʧʠʪʝʣʠʘʣʴʥʦʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʜʦ 1,5 ʩʤ, ʥʘ ʩʫʞʝʥʥʦʤ ʦʩʥʦʚʘʥʠʠ, ʷʨʢʦ-

ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʷʤʦʯʥʳʡ ʠ ʩʦʩʫʜʠʩʪʳʡ ʨʠʩʫʥʦʢ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʙʳʣ 

ʥʝʨʝʛʫʣʷʨʥʳʤ. ɺ ʦʙʣʘʩʪʠ ʨʝʢʪʦʩʠʛʤʦʠʜʥʦʛʦ ʧʝʨʝʭʦʜʘ ʦʪʤʝʯʝʥʦ ʵʧʠʪʝʣʠʘʣʴʥʦʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʚʠʜʘ ʥʘ ʜʫʧʣʠʢʘʪʫʨʝ (3,0ʭ1,5 ʩʤ) ʩ ʨʘʟʤʝʨʦʤ 

ʛʦʣʦʚʢʠ ʜʦ 3,0 ʩʤ, ʷʨʢʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʩ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ. ɺ 

ʧʨʷʤʦʡ ʢʠʰʢʝ ʩʨʘʟʫ ʟʘ ʘʥʘʣʴʥʳʤ ʢʘʥʘʣʦʤ ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʥʦʞʝʩʪʚʝʥʥʳʝ (ʜʦ 20 

ʰʪʫʢ) ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʚʠʜʘ ʨʘʟʤʝʨʦʤ ʜʦ ʦʪ 0,4 

ʜʦ 1,0 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʷʨʢʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʟʘʢʣʶʯʝʥʠ ʁ

ʢʦʣʦʥʦʩʢʦʧʠʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʘʜʝʥʦʤʘʪʦʟʥʦʤʫ 

ʧʦʣʠʧʦʟʥʦʤʫ ʩʠʥʜʨʦʤʫ, ʥʘ ʬʦʥʝ ʢʦʪʦʨʦʛʦ ʠʤʝʣʠ ʤʝʩʪʦ ʵʧʠʪʝʣʠʘʣʴʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠʣʝʦʮʝʢʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʠ ʜʠʩʪʘʣʴʥʦʡ ʪʨʝʪʠ ʩʠʛʤʦʚʠʜʥʦʡ 

ʢʠʰʢʠ ʩ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠʥʚʘʟʠʠ. ʇʨʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʠʦʧʪʘʪʦʚ ʠʟ ʫʢʘʟʘʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʦʪʤʝʯʝʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʪʫʙʫʣʷʨʥʳʭ ʘʜʝʥʦʤ ʩ ʜʠʩʧʣʘʟʠʝʡ ʵʧʠʪʝʣʠʷ 

ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ/low-grade (ˉ1) ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ/high-grade (ˉ2), 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠ ʕɻɼʉ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʝʜʠʥʠʯʥʳʝ ʧʦʣʠʧʳ ʬʫʥʜʘʣʴʥʳʭ ʞʝʣʝʟ 

ʞʝʣʫʜʢʘ ʜʦ 0,3 ʩʤ ʚ ʜʠʘʤʝʪʨʝ ʥʘ ʬʦʥʝ ʦʪʩʫʪʩʪʚʠʷ ʜʨʫʛʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʞʝʣʫʜʢʝ 

ʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʝ.  

ʇʨʠ ʉʂʊ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʤʘʣʦʛʦ ʪʘʟʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʭʦʜʦʢ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ.  

ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʜʦʟʨʝʥʠʝ ʥʘ ʥʘʣʠʯʠʝ ʛʝʥʝʪʠʯʝʩʢʠ-

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʘʮʠʝʥʪ ʙʳʣ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥ ʤʝʜʠʮʠʥʩʢʠʤ 

ʛʝʥʝʪʠʢʦʤ. ʇʨʠ ʩʙʦʨʝ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ: ʫ ʤʘʪʝʨʠ ʧʘʮʠʝʥʪʘ ʚ 

ʚʦʟʨʘʩʪʝ 27 ʣʝʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʨʘʢ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʦʥʘ ʙʳʣʘ ʦʧʝʨʠʨʦʚʘʥʘ 

(ʦʙʲʝʤ ʦʧʝʨʘʮʠʠ ʥʝʠʟʚʝʩʪʝʥ), ʘ ʚ ʚʦʟʨʘʩʪʝ 50 ʣʝʪ ʦʪʤʝʯʝʥʦ ʧʨʦʜʦʣʞʝʥʠʝ 
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ʙʦʣʝʟʥʠ, ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʦʧʝʨʠʨʦʚʘʥʘ, ʧʦʛʠʙʣʘ ʚ ʚʦʟʨʘʩʪʝ 54 ʣʝʪ ʦʪ 

ʜʠʩʩʝʤʠʥʘʮʠʠ; ʫ ʨʦʜʥʦʡ ʩʝʩʪʨʳ ʧʘʮʠʝʥʪʘ ʪʘʢʞʝ ʚ 27 ʣʝʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ 

ʢʦʣʦʨʝʢʪʘʣʴʥʳʡ ʨʘʢ, ʦʥʘ ʧʦʛʠʙʣʘ ʚ ʚʦʟʨʘʩʪʝ 30 ʣʝʪ ʦʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʊʘʢʞʝ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʘ ʝʩʪʴ ʨʦʜʥʘʷ ʜʦʯʴ 9 ʣʝʪ, 

ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʣʦ ʙʝʟ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʧʝʮʠʘʣʴʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠ ̫ʥʝ ʥʘʟʥʘʯʘʣʠ.  

ʇʘʮʠʝʥʪʫ ʧʨʦʚʝʜʝʥʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

(ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʘ ɸʈʉ ʧʦ ʉʵʥʛʝʨʫ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʚʳʷʚʣʝʥʦ 

ʥʘʣʠʯʠʝ ʛʝʨʤʠʥʘʣʴʥʦʛʦ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ c.903del p.(Arg302GlufsTer3) ï 

ʜʝʣʝʮʠʠ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʪʦʧ-ʢʦʜʦʥʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦʩʤʦʪʨʘ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, 

ʧʘʮʠʝʥʪʫ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩʝʤʝʡʥʦʛʦ ʘʜʝʥʦʤʘʪʦʟʘ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʩ ʥʘʣʠʯʠʝʤ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ ɸʈʉ. ʋʯʠʪʳʚʘʷ 

ʦʙʣʠʛʘʪʥʦ ʧʨʝʜʨʘʢʦʚʳʡ ʭʘʨʘʢʪʝʨ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʜʠʩʧʣʘʟʠʠ 

ʵʧʠʪʝʣʠʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʚ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʚ ʢʘʯʝʩʪʚʝ 

ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʧʨʝʜʣʦʞʝʥʦ 

ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ. 27.03.2024 ʛʦʜʘ ʧʘʮʠʝʥʪ ʦʧʝʨʠʨʦʚʘʥ ʚ ʦʙʲʝʤʝ 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ J-

ʦʙʨʘʟʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʘʧʧʘʨʘʪʥʦʛʦ ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, 

ʠʣʝʦʩʪʦʤʠʠ ʧʦ ʊʦʨʥʙʦʣʣʫ. ʇʨʠ ʧʨʦʚʝʨʢʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʰʚʦʚ ʨʝʟʝʨʚʫʘʨʘ ʠ 

ʘʥʘʩʪʦʤʦʟʘ ʧʨʠ ʧʦʤʦʱʠ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʡ ʧʨʦʙʳ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʝ ʦʪʤʝʯʝʥʦ.  

ʆʧʝʨʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ: ʚʳʩʦʢʠʤ 

ʧʝʨʝʩʝʯʝʥʠʝʤ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʦʩʫʜʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ (ʘʨʪʝʨʠʠ: ʧʦʜʚʟʜʦʰʥʦ-

ʦʙʦʜʦʯʥʘʷ, ʩʨʝʜʥʷʷ ʦʙʦʜʦʯʥʘʷ, ʥʠʞʥʷʷ ʙʨʳʞʝʝʯʥʘʷ - ʫ ʤʝʩʪʘ ʦʪʭʦʞʜʝʥʠʷ, 

ʦʜʥʦʠʤʝʥʥʳʝ ʚʝʥʳ), ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʠʝʤ ʪʦʪʘʣʴʥʦʡ ʤʝʟʦʨʝʢʪʫʤʵʢʪʦʤʠʠ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 370 ʤʠʥʫʪ, ʢʨʦʚʦʧʦʪʝʨʷ 50 ʤʣ. 

ʀʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ.  
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ʅʘ ʬʦʥʝ ʥʝʦʩʣʦʞʥʝʥʥʦʛʦ ʪʝʯʝʥʠʷ ʨʘʥʥʝʛʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʥʘ 6-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʦʪʤʝʯʝʥʦ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ ʬʝʙʨʠʣʴʥʳʭ ʮʠʬʨ, ʧʦʷʚʣʝʥʠʝʤ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʚ 

ʦʙʣʘʩʪʠ ʞʠʚʦʪʘ, ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ ʛʠʧʝʨʝʤʠʠ ʠ ʠʥʬʠʣʴʪʨʘʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ 

ʚ ʣʝʚʦʤ ʤʝʟʦʛʘʩʪʨʠʠ ʚ ʤʝʩʪʝ ʩʪʦʷʥʠʷ ʜʨʝʥʘʞʘ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʘ ʣʝʚʫʶ 

ʧʦʷʩʥʠʯʥʫʶ ʦʙʣʘʩʪʴ, ʚ ʘʥʘʣʠʟʘʭ ʢʨʦʚʠ ï ʣʝʡʢʦʮʠʪʦʟ 11,5ʭ109/ʣ, ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʩ 126 ʛ/ʣ ʜʦ 96 ʛ/ʣ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʝʣʢʘ 

ʜʦ 175 ʤʛ/ʣ. ʇʨʠ ʩʨʦʯʥʦʡ ʂʊ ʩ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ ʚʳʷʚʣʝʥʳ ʧʨʠʟʥʘʢʠ 

ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ (ʨʠʩʫʥʦʢ 38, ɸ-ɹ), ʘ 

ʪʘʢʞʝ ʠʥʬʠʣʴʪʨʘʪʠʚʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʧʦʜʢʦʞʥʦʡ ʞʠʨʦʚʦʡ ʢʣʝʪʯʘʪʢʠ ʣʝʚʦʡ 

ʙʦʢʦʚʦʡ ʦʙʣʘʩʪʠ ʞʠʚʦʪʘ (ʧʦʜʢʦʞʥʘʷ ʞʠʨʦʚʘʷ ʢʣʝʪʯʘʪʢʘ ʠʥʬʠʣʴʪʨʠʨʦʚʘʥʘ, 

ʪʷʞʠʩʪʘ, ʩʣʝʚʘ ʦʪ ʛʨʝʙʥʷ ʧʦʜʚʟʜʦʰʥʦʡ ʢʦʩʪʠ ʠ ʜʦ ʢʨʘʷ ʨʝʙʝʨʥʦʡ ʜʫʛʠ ʤʝʞʜʫ 

ʢʦʩʳʤʠ ʤʳʰʮʘʤʠ ʞʠʚʦʪʘ ʦʪʤʝʯʝʥʘ ʞʠʜʢʦʩʪʴ (40 ʤʣ) ʩ ʧʫʟʳʨʴʢʘʤʠ ʛʘʟʘ) 

(ʨʠʩʫʥʦʢ 38, ɺ-ɻ).  

ɸ  ɹ  

 ɺ  ɻ  
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ʈʠʩʫʥʦʢ 38. ʈʝʟʫʣʴʪʘʪʳ ʩʨʦʯʥʦʡ ʂʊ ʙʦʣʴʥʦʛʦ ʂ. 38 ʣʝʪ, ʚʳʧʦʣʥʝʥʥʦʡ ʥʘ 

6-ʝ ʩʫʪʢʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ: ɸ ï ʦʙʣʘʩʪʴ ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ (ʫʢʘʟʘʥʘ ʩʪʨʝʣʢʦʡ) ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʘ, ɹ ï ʚʳʭʦʜ ʢʦʥʪʨʘʩʪʥʦʛʦ 

ʚʝʱʝʩʪʚʘ ʟʘ ʧʨʝʜʝʣʳ ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ (ʫʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ), ɺ, ɻ - 

ʠʥʬʠʣʴʪʨʘʪʠʚʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʧʦʜʢʦʞʥʦ-ʞʠʨʦʚʦʡ ʢʣʝʪʯʘʪʢʠ ʣʝʚʦʡ ʙʦʢʦʚʦʡ 

ʦʙʣʘʩʪʠ ʞʠʚʦʪʘ (ʫʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ). 

ʅʘ ʬʦʥʝ ʧʨʦʛʨʝʩʩʠʚʥʦ ʫʭʫʜʰʘʶʱʝʛʦʩʷ ʩʦʩʪʦʷʥʠʷ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʟʘʪʨʫʜʥʝʥʥʦʛʦ ʜʳʭʘʥʠʷ, ʥʘʨʘʩʪʘʶʱʝʡ ʩʣʘʙʦʩʪʠ ʠ ʫʩʠʣʝʥʠʷ ʙʦʣʝʡ ʚ ʞʠʚʦʪʝ ʩ 

ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʤʦʣʥʠʝʥʦʩʥʫʶ ʬʣʝʛʤʦʥʫ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ 

ʩʪʝʥʢʠ ʧʘʮʠʝʥʪ ʚ ʵʢʩʪʨʝʥʥʦʤ ʧʦʨʷʜʢʝ ʦʧʝʨʠʨʦʚʘʥ. ʇʨʠ ʣʘʧʘʨʦʪʦʤʠʠ ʚ 

ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʣʠʯʝʩʪʚʦ ʢʨʦʚʷʥʳʭ ʩʛʫʩʪʢʦʚ 

ʦʙʱʠʤ ʦʙʲʝʤʦʤ ʥʝ ʤʝʥʝʝ 2,5 ʣ. ʇʦʩʣʝ ʠʭ ʵʚʘʢʫʘʮʠʠ ʚ ʚʝʨʭʥʝʤ ʵʪʘʞʝ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ ʦʪʤʝʯʝʥʦ ʧʦʩʪʫʧʣʝʥʠʝ ʩʚʝʞʝʡ ʢʨʦʚʠ, ʚʳʷʚʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʯʘʩʪʦʢ 

ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʣʝʟʝʥʢʠ, ʯʪʦ ʷʚʣʷʣʦʩʴ ʠʩʪʦʯʥʠʢʦʤ 

ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʢʨʦʚʦʪʝʯʝʥʠʷ. ʉʠʪʫʘʮʠʷ ʨʘʩʮʝʥʝʥʘ ʢʘʢ ʜʚʫʭʵʪʘʧʥʳʡ ʨʘʟʨʳʚ 

ʩʝʣʝʟʝʥʢʠ. ɺʳʧʦʣʥʝʥʘ ʩʧʣʝʥʵʢʪʦʤʠʷ, ʩʘʥʘʮʠʷ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʤʘʣʦʛʦ ʪʘʟʘ. 

ʇʨʠ ʨʝʚʠʟʠʠ ʚ ʧʦʣʦʩʪʠ ʤʘʣʦʛʦ ʪʘʟʘ ʦʧʨʝʜʝʣʷʣʩʷ ʨʝʟʝʨʚʫʘʨ, ʚʠʜʠʤʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʙʝʟ ʠʟʤʝʥʝʥʠʡ, ʧʨʠʟʥʘʢʦʚ ʪʘʟʦʚʦʛʦ ʧʝʨʠʪʦʥʠʪʘ 

ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. ʆʧʝʨʘʮʠʷ ʟʘʚʝʨʰʝʥʘ ʜʨʝʥʠʨʦʚʘʥʠʝʤ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ. ɺ 

ʧʨʦʝʢʮʠʠ ʦʧʨʝʜʝʣʷʚʰʝʡʩʷ ʛʠʧʝʨʝʤʠʠ ʙʦʢʦʚʦʡ ʩʪʝʥʢʠ ʞʠʚʦʪʘ ʩʣʝʚʘ 

ʧʨʦʠʟʚʝʜʝʥʦ ʨʘʩʩʝʯʝʥʠʝ ʢʦʞʠ ʠ ʧʦʜʣʝʞʘʱʠʭ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʦʪ ʤʝʩʪʘ ʩʪʦʷʥʠʷ 

ʜʨʝʥʘʞʘ ʚ ʣʝʚʦʤ ʤʝʟʦʛʘʩʪʨʠʠ ʜʦ ʟʘʜʥʝʡ ʧʦʜʤʳʰʝʯʥʦʡ ʣʠʥʠʠ ʩʣʝʚʘ: ʪʢʘʥʠ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳ, ʘʢʪʠʚʥʦ ʢʨʦʚʦʪʦʯʘʪ, ʷʚʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʠ ʧʦʩʪʫʧʣʝʥʠʷ 

ʧʫʟʳʨʴʢʦʚ ʛʘʟʘ ʥʝ ʦʪʤʝʯʝʥʦ, ʚʟʷʪ ʘʥʘʣʠʟ ʜʣʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʥʘ ʦʙʨʘʙʦʪʘʥʘ ʨʘʩʪʚʦʨʘʤʠ ʘʥʪʠʩʝʧʪʠʢʦʚ, ʧʨʦʠʟʚʝʜʝʥʘ ʨʳʭʣʘʷ 

ʪʘʤʧʦʥʘʜʘ ʧʦʣʦʩʪʠ ʨʘʥʳ. ɺ ʜʘʣʴʥʝʡʰʝʡ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ 

ʧʨʦʚʦʜʠʣʘʩʴ ʛʝʤʦʪʨʘʥʩʬʫʟʠʷ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ 

ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ, ʨʘʥʘ ʙʦʢʦʚʦʡ ʩʪʝʥʢʠ ʞʠʚʦʪʘ ʫʰʠʪʘ ʚʪʦʨʠʯʥʳʤʠ 

ʰʚʘʤʠ. ʇʘʮʠʝʥʪ ʚʳʧʠʩʘʥ ʠʟ ʢʣʠʥʠʢʠ ʥʘ 15-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʧʝʨʚʦʡ ʦʧʝʨʘʮʠʠ. 
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 ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʜʘʣʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʠʤʝʣʠʩʴ ʤʥʦʞʝʩʪʚʝʥʥʳʝ (ʙʦʣʝʝ 500) 

ʧʦʣʠʧʳ ʜʠʘʤʝʪʨʦʤ ʦʪ 0,2 ʜʦ 1,5 ʩʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 

ʩʢʣʘʜʢʘʭ ʩʣʠʟʠʩʪʦʡ, ʩ ʙʫʛʨʠʩʪʦʡ ʩʝʨʦ-ʨʦʟʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʚ ʩʠʛʤʦʚʠʜʥʦʡ 

ʢʠʰʢʝ - ʪʨʠ ʵʢʟʦʬʠʪʥʳʭ ʦʧʫʭʦʣʠ ʜʠʘʤʝʪʨʦʤ 2,0 - 3,0 ʩʤ ʥʘ ʥʦʞʢʘʭ ʜʣʠʥʦʡ ʜʦ 

3,5 ʩʤ, ʩ ʙʫʛʨʠʩʪʦʡ ʩʝʨʦ-ʢʨʘʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ; ʥʘ ʫʨʦʚʥʝ ʣʝʚʦʛʦ ʠʟʛʠʙʘ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ - ʝʱʝ ʦʜʥʘ ʵʢʟʦʬʠʪʥʘʷ ʦʧʫʭʦʣʴ ʜʠʘʤʝʪʨʦʤ 3,5 ʩʤ ʥʘ ʥʦʞʢʝ 

ʜʣʠʥʦʡ 1,5 ʩʤ; ʚ ʚʦʩʭʦʜʷʱʝʡ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ - ʙʣʷʰʢʦʚʠʜʥʘʷ ʦʧʫʭʦʣʴ 

ʨʘʟʤʝʨʘʤʠ 1,5 ʭ 2,5 ʩʤ, ʩ ʩʝʨʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʯʝʪʢʠʤʠ 

ʛʨʘʥʠʮʘʤʠ. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ - ʚ ʩʣʠʟʠʩʪʦʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ 

ʠʤʝʣʠʩʴ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʪʫʙʫʣʷʨʥʳʝ ʠ ʪʫʙʫʣʦ-ʚʦʨʩʠʥʯʘʪʳʝ ʘʜʝʥʦʤʳ ʩ 

ʜʠʩʧʣʘʟʠʝʡ ʵʧʠʪʝʣʠʷ ʥʠʟʢʦʡ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ) ʠ ʚʳʩʦʢʦʡ (ʚ ʝʜʠʥʠʯʥʦʡ 

ʘʜʝʥʦʤʝ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ) ʩʪʝʧʝʥʠ, ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʘʜʝʥʦʤ ʠ 

ʘʙʝʨʨʘʥʪʥʳʭ ʢʨʠʧʪ. ʂʨʫʧʥʳʝ ʵʢʟʦʬʠʪʥʳʝ ʦʧʫʭʦʣʠ ʚ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʪʫʙʫʣʦ-ʚʦʨʩʠʥʯʘʪʳʝ ʘʜʝʥʦʤʳ ʩ ʜʠʩʧʣʘʟʠʝʡ ʵʧʠʪʝʣʠʷ 

ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ, ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʚ ʦʩʥʦʚʝ; ʙʣʷʰʢʦʚʠʜʥʘʷ 

ʦʧʫʭʦʣʴ ʚ ʚʦʩʭʦʜʷʱʝʡ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ ʠʤʝʣʘ ʩʪʨʦʝʥʠʝ ʪʫʙʫʣʷʨʥʦʡ ʘʜʝʥʦʤ r

ʩ ʜʠʩʧʣʘʟʠʝʡ ʵʧʠʪʝʣʠʷ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ. 

ʇʨʠ ʢʦʥʪʨʦʣʴʥʦʤ ʦʩʤʦʪʨʝ ʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʯʝʨʝʟ 4 ʤʝʩʷʮʘ ʧʨʠʟʥʘʢʦʚ 

ʥʘʨʫʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʘʥʘʩʪʦʤʦʟʘ ʠ ʨʝʟʝʨʚʫʘʨʘ ʧʨʠ ʧʘʣʴʮʝʚʦʤ 

ʦʩʤʦʪʨʝ ʠ ʧʨʠ ʂʊ ʪʘʟʘ ʩ ʨʝʪʨʦʛʨʘʜʥʳʤ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ ʥʝ ʦʪʤʝʯʝʥʦ 

(ʨʠʩʫʥʦʢ 39).  
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ʈʠʩʫʥʦʢ 39. ʈʝʟʫʣʴʪʘʪʳ ʂʊ ʪʘʟʘ ʩ ʨʝʟʝʨʚʫʘʨʦʛʨʘʬʠʝʡ ʧʘʮʠʝʥʪʘ ʂ. 38 ʣʝʪ. 

ʊʦʥʢʦʢʠʰʝʯʥʳʡ ʨʝʟʝʨʚʫʘʨ ʟʘʧʦʣʥʝʥ ʢʦʥʪʨʘʩʪʥʳʤ ʚʝʱʝʩʪʚʦʤ (ʫʢʘʟʘʥʦ 

ʩʪʨʝʣʢʦʡ), ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʝʛʦ ʚʳʭʦʜʘ ʟʘ ʧʨʝʜʝʣʳ ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ. 

ʇʘʮʠʝʥʪʫ ʚʳʧʦʣʥʝʥʦ ʚʥʫʪʨʠʙʨʶʰʥʦʝ ʟʘʢʨʳʪʠʝ ʠʣʝʦʩʪʦʤʳ. ʇʨʠ 

ʢʦʥʪʨʦʣʴʥʦʤ ʦʩʤʦʪʨʝ ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʦʧʝʨʘʮʠʠ 

ʧʘʮʠʝʥʪ ʞʘʣʦʙ ʥʝ ʧʨʝʜʲʷʚʣʷʣ, ʩʦʦʙʱʠʣ ʦ ʥʘʣʠʯʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʬʝʢʘʮʠʠ 

ʩ ʯʘʩʪʦʪʦʡ ʩʪʫʣʘ 3-5 ʨʘʟ ʚ ʩʫʪʢʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʜʝʨʞʠʚʘʪʴ ʚʩʝ 

ʢʦʤʧʦʥʝʥʪʳ ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜ ʤʘʩʢʦʡ ʚʦʟʤʦʞʥʦʛʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʦʩʣʦʞʥʝʥʠʷ 

ï ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʩ 

ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʙʦʢʦʚʫʶ ʩʪʝʥʢʫ 

ʞʠʚʦʪʘ ï ʨʘʟʚʠʚʘʣʦʩʴ ʜʨʫʛʦʝ ʛʨʦʟʥʦʝ ʦʩʣʦʞʥʝʥʠʝ ï ʚʥʫʪʨʠʙʨʶʰʥʦʝ 

ʢʨʦʚʦʪʝʯʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʦʪʩʨʦʯʝʥʥʳʤ ʨʘʟʨʳʚʦʤ ʢʘʧʩʫʣʳ ʩʝʣʝʟʝʥʢʠ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʳʩʪʨʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ 

ʦʧʨʝʜʝʣʠʣʦ ʦʙʲʝʤ ʩʨʦʯʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩ ʚʳʧʦʣʥʝʥʠʝʤ 

ʣʘʧʘʨʦʪʦʤʠʠ ʠ ʨʝʚʠʟʠʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʤʘʣʦʛʦ ʪʘʟʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʧʨʠʯʠʥʫ ʫʭʫʜʰʝʥʠʷ.  
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ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʘʥʘʣʠʟʫ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʥʥʷʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʣʝʪʘʣʴʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 0,3% (1/311). 

ʇʘʮʠʝʥʪ 49 ʣʝʪ ʙʳʣ ʦʧʝʨʠʨʦʚʘʥ ʯʝʨʝʟ 2 ʤʝʩʷʮʘ ʧʦʩʣʝ ʩʨʦʯʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʪʨʘʥʩʚʝʨʟʦʩʪʦʤʳ ʧʦ ʧʦʚʦʜʫ ʦʩʪʨʦʡ ʢʠʰʝʯʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ ʥʘ ʬʦʥʝ 

ʩʪʝʥʦʟʠʨʫʶʱʝʛʦ ʨʘʢʘ ʥʠʩʭʦʜʷʱʝʡ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ. ʇʦʤʠʤʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʦʧʫʭʦʣʠ ʫ ʥʝʛʦ ʠʤʝʣʦʩʴ ʦʢʦʣʦ 100 ʪʫʙʫʣʷʨʥʳʭ ʠ ʪʫʙʫʣʦ-ʚʦʨʩʠʥʯʘʪʳʭ ʘʜʝʥʦʤ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʘ ʧʨʠ ʄɻʀ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʥʘʣʠʯʠʝ ʙʠʘʣʣʝʣʴʥʳʭ ʧʘʪʦʛʝʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʛʝʥʘ MUTYH. ɺ ʧʣʘʥʦʚʦʤ ʧʦʨʷʜʢʝ ʝʤʫ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠ-ʘʩʩʠʩʪʠʨʦʚʘʥʥʘʷ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʷ ʩ ʣʠʢʚʠʜʘʮʠʝʡ 

ʪʨʘʥʩʚʝʟʦʩʪʦʤʳ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ J-ʦʙʨʘʟʥʦʛʦ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, 

ʥʘʜʘʥʘʣʴʥʦʛʦ ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʠ ʧʨʝʚʝʥʪʠʚʥʦʡ ʠʣʝʦʩʪʦʤʳ. 

ʅʘ ʬʦʥʝ ʥʝʦʩʣʦʞʥʝʥʥʦʛʦ ʪʝʯʝʥʠʷ ʨʘʥʥʝʛʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 5-ʝ 

ʩʫʪʢʠ ʚʦʟʥʠʢʣʘ ʙʳʩʪʨʦ ʫʭʫʜʰʘʶʱʘʷʩʷ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʥʝʷʩʥʦʛʦ ʛʝʥʝʟʘ, 

ʨʘʩʮʝʥʝʥʥʘʷ ʢʘʢ ʩʝʧʪʠʯʝʩʢʠʡ ʰʦʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʦʜʠʤʦʝ ʣʝʯʝʥʠʝ, ʜʦʩʪʠʯʴ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʥʝ ʫʜʘʣʦʩʴ, ʙʦʣʴʥʦʡ ʧʦʛʠʙ.  

4.3. ʆʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʭʘʨʘʢʪʝʨ ʟʘʙʦʣʝʚʘʥʠʷ ɸʇʉ ʩ ʢʨʘʡʥʝ ʚʳʩʦʢʠʤ 

ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʥʝʧʨʦʩʪʦʡ ʦʧʝʨʘʮʠʠ ʧʦ ʫʜʘʣʝʥʠʶ ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ 

ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ï ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʦʮʝʥʠʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ, ʥʦ ʠ ʦʪʜʘʣʝʥʥʳʝ. ʋʯʠʪʳʚʘʷ 

ʤʦʣʦʜʦʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ, ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʜʣʷ ʥʠʭ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʞʠʪʴ ʙʝʟ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠ ʢʘʯʝʩʪʚʦ ʜʘʣʴʥʝʡʰʝʡ ʞʠʟʥʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʫʞʝ ʨʘʟʚʠʚʰʝʛʦʩʷ ʂʈʈ ʥʘ ʤʦʤʝʥʪ ʜʠʘʛʥʦʩʪʠʢʠ ɸʇʉ 

ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʚʳʙʦʨʝ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ ʠʛʨʘʝʪ ʧʨʦʛʥʦʟ ʜʘʣʴʥʝʡʰʝʛʦ 

ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ ʯʝʪʢʠʭ 

ʜʘʥʥʳʭ ʦ ʥʘʣʠʯʠʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʢʨʘʡʥʝ ʤʘʣʦ ʠʥʬʦʨʤʘʮʠʠ ʦ 



159 

 

ʭʘʨʘʢʪʝʨʝ ʪʝʯʝʥʠʷ ʨʘʢʘ ʥʘ ʬʦʥʝ ɸʇʉ ʠ ʧʨʦʛʥʦʟʝ ʞʠʟʥʠ ʫ ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ 

ʙʦʣʴʥʳʭ.   

  4.3.1. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ  

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ 311 

ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʚ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʧʘʮʠʝʥʪʘʭ ʩ ɸʇʉ, ʠʟ ʢʦʪʦʨʳʭ ʚ 44 ʩʣʫʯʘʷʭ (14,1%) 

ʚʳʧʦʣʥʝʥʘ ʦʧʝʨʘʮʠʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʩʪʦʷʥʥʦʡ ʢʦʥʮʝʚʦʡ ʠʣʝʦʩʪʦʤʳ, ʚ 23 

ʩʣʫʯʘʷʭ (7,4%) ï ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-

ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, ʚ 51 ʩʣʫʯʘʝ (16,4%) ï ʩ ʜʝʤʫʢʦʟʘʮʠʝʡ ʧʨʷʤʦʡ ʢʠʰʢʠ, 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ J-ʦʙʨʘʟʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʨʝʟʝʨʚʫʘʨʦ-

ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʠ ʚʨʝʤʝʥʥʦʡ ʧʝʪʣʝʚʦʡ ʠʣʝʦʩʪʦʤʳ, ʚ 11 ʩʣʫʯʘʷʭ (3,5%) 

ï ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ J-ʦʙʨʘʟʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʨʝʟʝʨʚʫʘʨʦ-

ʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ ʠ ʚʨʝʤʝʥʥʦʡ ʧʝʪʣʝʚʦʡ ʠʣʝʦʩʪʦʤʳ, ʚ 

182 ʩʣʫʯʘʷʭ (58,5%) - ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ J-ʦʙʨʘʟʥʦʛʦ 

ʨʝʟʝʨʚʫʘʨʘ, ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʘʧʧʘʨʘʪʥʳʤ ʩʧʦʩʦʙʦʤ ʠ 

ʚʨʝʤʝʥʥʦʡ ʧʝʪʣʝʚʦʡ ʠʣʝʦʩʪʦʤʳ (ʠʟ ʥʠʭ ʫ 19 ʧʘʮʠʝʥʪʦʚ ʦʧʝʨʘʮʠʷ ʙʳʣʘ 

ʧʦʚʪʦʨʥʦʡ ʧʦ ʧʦʚʦʜʫ ɸʇʉ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 85,9% ʙʦʣʴʥʳʭ ʧʝʨʝʥʝʩʣʠ 

ʩʬʠʥʢʪʝʨʦʩʦʭʨʘʥʷʶʱʠʝ ʦʧʝʨʘʮʠʠ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ɾʂʊ ʠ 

ʩʦʭʨʘʥʝʥʠʝʤ ʦʙʨʘʟʘ ʪʝʣʘ.  

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʚ 2024 ʛ. ʍʦʤʷʢʦʚʳʤ ɽ.ɸ. ʢʣʠʥʠʯʝʩʢʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʚ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʨʦʩʩʠʡʩʢʠʭ 

ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʦʧʝʨʘʮʠʡ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʘʢʪʘ ʜʝʬʝʢʘʮʠʠ ʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʩʪʦʷʥʥʦʡ ʩʪʦʤʳ ʥʘ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʝ, ʙʳʣʦ  

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʪʦʤʦʡ ʠʤʝʶʪ ʟʥʘʯʠʤʦ ʭʫʜʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʛʦ, ʨʦʣʝʚʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʘʣʦʩʪʠ, ʬʠʥʘʥʩʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʥʘʨʫʰʝʥʠʷ ʦʙʨʘʟʘ 

ʪʝʣʘ ʠ ʩʤʫʱʝʥʠʷ [36]. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʥʮʝʚʦʡ ʠʣʝʦʩʪʦʤʳ ʧʨʠ ɸʇʉ ʷʚʣʷʝʪʩʷ ʚʳʥʫʞʜʝʥʥʦʡ ʤʝʨʦʡ, 
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ʷʚʣʷʶʱʝʡʩʷ ʩʣʝʜʩʪʚʠʝʤ ʦʥʢʦʣʦʛʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʣʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʵʪʘʧʘ. ʅʘʧʨʦʪʠʚ, ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʧʣʘʩʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʤʝʪʦʜ ʩʦʟʜʘʥʠʷ ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʜʘʣʴʥʝʡʰʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. ɺʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʙʦʣʴʥʳʭ, ʧʝʨʝʥʝʩʰʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ J-

ʦʙʨʘʟʥʦʛʦ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠ ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʦʮʝʥʢʠ ʷʚʣʷʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʧʨʦʩʥʠʢʠ, ʠʤʝʶʱʠʝ 

ʥʝʩʢʦʣʴʢʦ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʜʝʨʞʘʥʠʷ ʠ ʜʝʬʝʢʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ 

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʥʢʝʪʳ, ʥʝ ʷʚʣʷʶʱʠʝʩʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʠ 

ʚʘʣʠʜʠʨʦʚʘʥʥʳʤʠ [231]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʨʠʤʝʥʷʶʪ ʤʘʩʩʠʚʥʳʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʧʨʦʩʥʠʢʠ (EORTC 

QLQ-C30, SF-36 ʠ ʪ.ʜ.), ʩʦʜʝʨʞʘʱʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ, 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʧʦʜʨʘʟʜʝʣʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʰʢʘʣʳ, ʥʦ ʥʝ ʫʯʠʪʳʚʘʶʱʠʝ 

ʥʘʧʨʷʤʫʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʟʘʜʥʝʛʦ ʧʨʦʭʦʜʘ [37,52].  

ɺ 2012 ʛ. ʠʟ ʦʥʢʦʧʨʦʢʪʦʣʦʛʠʠ ʧʨʠʰʣʦ ʧʦʥʷʪʠʝ ʩʠʥʜʨʦʤʘ ʥʠʟʢʦʡ ʧʝʨʝʜʥʝʡ 

ʨʝʟʝʢʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ (ʉʅʇʈ) ï ʩʦʩʪʦʷʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʥʘʨʫʰʝʥʠʝʤ 

ʜʝʬʝʢʘʮʠʠ ʚ ʣʶʙʦʤ ʧʨʦʷʚʣʝʥʠʠ, ʧʦʩʣʝʜʦʚʘʚʰʝʛʦ ʧʦʩʣʝ ʥʠʟʢʦʡ ʧʝʨʝʜʥʝʡ 

ʨʝʟʝʢʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʝʛʦ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ 

[81,142]. ʇʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʩʪʦʡ ʦʧʨʦʩʥʠʢ ʧʦ ʦʮʝʥʢʝ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʉʅʇʈ, ʩʦʩʪʦʷʱʠʡ ʚʩʝʛʦ ʠʟ 

5 ʚʦʧʨʦʩʦʚ [111]. ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʙʳʣ ʚʘʣʠʜʠʨʦʚʘʥ ʥʘ ʨʘʟʥʳʭ ʷʟʳʢʘʭ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʥʘʨʫʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʠ ʜʝʨʞʘʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʙʳʣ ʫʥʠʬʠʮʠʨʦʚʘʥ. ɺ 2016 ʛ. ʦʧʨʦʩʥʠʢ ʉʅʇʈ 

ʙʳʣ ʧʝʨʝʚʝʜʝʥ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʠ ʚʘʣʠʜʠʨʦʚʘʥ ʚ ʈʦʩʩʠʠ, ʧʨʠ ʵʪʦʤ ʚ ʭʦʜʝ 

ʚʘʣʠʜʘʮʠʠ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʦʙʨʘʪʥʘʷ ʟʥʘʯʠʤʘʷ ʩʚʷʟʴ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 
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ʰʢʘʣʘʤʠ ʦʧʨʦʩʥʠʢʘ EORTC QLQ-C30 ʠ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʝʛʦ 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʭ ʰʢʘʣ [47].  

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʙʦʣʴʥʳʤʠ ʨʘʢʦʤ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʧʝʨʝʥʝʩʰʠʤʠ ʫʜʘʣʝʥʠʝ 

ʦʨʛʘʥʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʬʠʥʢʪʝʨʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʘʮʠʝʥʪʳ ʩ ɸʇʉ ʧʦʩʣʝ 

ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ (ʩ ʫʜʘʣʝʥʠʝʤ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʠ ʩʦʭʨʘʥʝʥʠʝʤ 

ʘʥʘʣʴʥʦʛʦ ʞʦʤʘ) ʠʩʧʳʪʳʚʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʪʘʢʞʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʉʅʇʈ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚ ʢʘʯʝʩʪʚʝ 

ʚʘʣʠʜʠʨʦʚʘʥʥʦʛʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʥʩʪʨʫʤʝʥʪʘ, ʜʦʢʘʟʘʚʰʝʛʦ ʩʚʦʶ ʟʥʘʯʠʤʦʩʪʴ ʠ 

ʢʦʨʨʝʣʷʮʠʶ ʩʦ ʰʢʘʣʘʤʠ ʛʣʦʙʘʣʴʥʦʛʦ ʦʧʨʦʩʥʠʢʘ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

EORTC QLQ-C30, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʧʨʦʩʥʠʢʘ ʉʅʇʈ 

ʜʣʷ ʦʮʝʥʢʠ ʥʘʨʫʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʠ 

ʜʝʨʞʘʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ [26].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʦʮʝʥʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 

ʧʘʮʠʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʥʘ ʤʦʤʝʥʪ ʦʧʨʦʩʘ ʧʨʦʰʣʦ 6 ʤʝʩʷʮʝʚ ʠ ʙʦʣʝʝ ʧʦʩʣʝ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʦʧʝʨʘʮʠʠ ʧʦ ʟʘʢʨʳʪʠʶ ʠʣʝʦʩʪʦʤʳ. ʇʘʮʠʝʥʪʘʤ ʧʨʠ 

ʦʯʝʨʝʜʥʦʤ ʢʦʥʪʨʦʣʴʥʦʤ ʦʩʤʦʪʨʝ ʚ ʨʘʤʢʘʭ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʠ ʟʘʜʘʥʳ ʚʦʧʨʦʩʳ ʦ ʯʘʩʪʦʪʝ ʩʪʫʣʘ, ʯʘʩʪʦʪʝ ʥʦʯʥʳʭ ʜʝʬʝʢʘʮʠʡ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʢʘʢ 

ʦʪʨʘʞʝʥʠʝ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʜʝʨʞʘʥʠʷ ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ). ʇʦʤʠʤʦ 

ʵʪʦʛʦ, ʠʤ ʪʘʢʞʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʟʘʧʦʣʥʠʪʴ ʦʧʨʦʩʥʠʢ ʉʅʇʈ, ʩʦʩʪʦʷʱʠʡ ʠʟ 5 

ʚʦʧʨʦʩʦʚ, ʥʘ ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʣʦʞʝʥʳ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʘ, 

ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʫʶ çʮʝʥʥʦʩʪʴè ʚ ʙʘʣʣʘʭ (ʇʨʠʣʦʞʝʥʠʝ ɹ). ʀʪʦʛʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ, ʧʦʣʫʯʝʥʥʦʝ ʧʨʦʩʪʳʤ ʩʫʤʤʠʨʦʚʘʥʠʝʤ, ʧʦʟʚʦʣʷʣʦ ʦʪʥʝʩʪʠ 

ʧʘʮʠʝʥʪʘ ʢ ʦʜʥʦʡ ʠʟ 3 ʢʘʪʝʛʦʨʠʡ: ʦʪʩʫʪʩʪʚʠʝ ʉʅʇʈ (0-20 ʙʘʣʣʦʚ), 

ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʡ ʉʅʇʈ (21-29 ʙʘʣʣʦʚ), ʚʳʨʘʞʝʥʥʳʡ ʉʅʇʈ (30-42 ʙʘʣʣʘ).   

ʆʧʨʦʩʥʠʢ ʉʅʇʈ ʟʘʧʦʣʥʠʣʠ 176 ʧʘʮʠʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 45 (25,6%) 

ʧʝʨʝʥʝʩʣʠ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʶ ʩ ʜʝʤʫʢʦʟʘʮʠʝʡ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, 121 (68,8%) - ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʶ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʠ 10 (5,6%) ï ʩ 
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ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʨʫʯʥʳʤ ʰʚʦʤ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʢʘʟʘʥʥʳʭ ʛʨʫʧʧ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 19. 

 ʊʘʙʣʠʮʘ 19. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ 

ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ.  

ʇʘʨʘʤʝʪʨʳ ʉ 

ʜʝʤʫʢʦʟʘʮʠʝʡ 

ʧʨʷʤʦʡ 

ʢʠʰʢʠ, N=45 

ɹʝʟ 

ʜʝʤʫʢʦʟʘʮʠʠ 

ʧʨʷʤʦʡ 

ʢʠʰʢʠ, N=121 

ʉ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʨʫʯʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ, 

N=10 

ɺʩʝʛʦ, 

N=176 

ʄʫʞʯʠʥʳ, n (%) 

ɾʝʥʱʠʥʳ, n (%) 

25 (56) 

20 (44) 

56 (46) 

65 (54) 

5 (50) 

5 (50) 

86 (48,9) 

90 (51,1) 

ɺʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ ʦʧʝʨʘʮʠʠ, ʣʝʪ, 

ʄʝ (Q1;Q3) (ʤʠʥ.-ʤʘʢʩ.)  

34 (27;40) 

(18-63) 

31 (26;34) 

(18-61) 

34 (27;43) 

(18-60) 

31 (26;36) 

(18-63) 

ʅʘʣʠʯʠʝ ʇɺ ʚ ʛʝʥʘʭ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ɸʇʉ, n (%) 

35 (78) 109 (90) 9 (90) 153 (87) 

ʆʧʝʨʘʮʠʦʥʥʳʡ ʜʦʩʪʫʧ:  

- ʦʪʢʨʳʪʳʡ, n (%) 

- ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʡ, n (%) 

 

45 (100) 

0 

 

25 (21) 

96 (79) 

 

2 (20) 

8 (80) 

 

72 (40,9) 

104 (59,1) 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʟʫʙʯʘʪʦʡ ʣʠʥʠʠ ʜʦ 

ʘʥʘʩʪʦʤʦʟʘ, ʩʤ, ʄʝ (Q1;Q3) (ʤʠʥ.-

ʤʘʢʩ.) 

4 (3;5) 

(2-8) 

1 (1;1) 

(0-2) 

0 1 (1;2) 

(0-8) 

ʅʘʣʠʯʠʝ ʂʈʈ ʚ ʫʜʘʣʝʥʥʦʤ 

ʧʨʝʧʘʨʘʪʝ, n (%) 

13 (28,9) 34 (28,1) 4 (40) 51 (28,9) 

ʏʘʩʪʦʪʘ ʩʪʫʣʘ, ʨʘʟ/ʩʫʪʢʠ, ʄʝ 

(Q1;Q3) (ʤʠʥ.-ʤʘʢʩ.) 

7 (5;10) 

(3-15) 

5 (4;7) 

(2-15) 

8 (7;10) 

(4-15) 

6 (4;8) 

(2-15) 
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ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʦʢʘʟʘʣʦʩʴ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʫʞʯʠʥ ʠ 

ʞʝʥʱʠʥ, ʘ ʚʦʟʨʘʩʪ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 18 ʜʦ 63 ʣʝʪ ʩ ʤʝʜʠʘʥʦʡ 

31 ʛʦʜ. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ (59,1%) ʙʳʣʠ ʦʧʝʨʠʨʦʚʘʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʇɺ ʚ 

ʛʝʥʘʭ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ ɸʇʉ, ʩʦʩʪʘʚʠʣʘ 87%. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʜʘʣʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʦʧʝʨʘʮʠʠ 

ʧʨʝʧʘʨʘʪʦʚ ʫ 51 ʧʘʮʠʝʥʪʘ (28,9%) ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ. 

ʇʨʠ ʦʮʝʥʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ 

ʩʪʫʣʘ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʛʨʫʧʧʝ ʥʘ ʤʦʤʝʥʪ ʦʧʨʦʩʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 2 ʜʦ 15 ʨʘʟ ʚ ʩʫʪʢʠ, 

ʘ ʤʝʜʠʘʥʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʠʣʘ 6 ʨʘʟ ʚ ʩʫʪʢʠ. ʇʨʠ ʵʪʦʤ 36 ʧʘʮʠʝʥʪʦʚ 

(20,4%) ʦʪʤʝʪʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʥʦʯʥʳʭ ʜʝʬʝʢʘʮʠʷʭ, ʫ 

ʦʩʪʘʣʴʥʳʭ ʠʭ ʯʘʩʪʦʪʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 1 ʜʦ 5 ʨʘʟ ʟʘ ʥʦʯʴ. ɺʦʩʝʤʥʘʜʮʘʪʴ 

ʧʘʮʠʝʥʪʦʚ (10,2%) ʩʦʦʙʱʠʣʠ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʫʣʷʨʥʦʛʦ ʥʦʰʝʥʠʷ ʧʨʦʢʣʘʜʦʢ 

ʚ ʥʠʞʥʝʤ ʙʝʣʴʝ ʠʟ-ʟʘ ʦʧʘʩʝʥʠʷ ʥʝʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʢʠʰʝʯʥʦʛʦ 

ʩʦʜʝʨʞʠʤʦʛʦ. ʋ 17 ʠʟ 176 ʧʘʮʠʝʥʪʦʚ (9,7%) ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ 

ʟʘʧʦʣʥʝʥʥʳʭ ʦʧʨʦʩʥʠʢʦʚ ʉʅʇʈ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʠʟʥʘʢʠ ʚʳʨʘʞʝʥʥʦʛʦ 

ʏʘʩʪʦʪʘ ʥʦʯʥʳʭ ʜʝʬʝʢʘʮʠʡ, 

ʨʘʟ/ʥʦʯʴ, ʄʝ (Q1;Q3) (ʤʠʥ.-ʤʘʢʩ.) 

2 (1;2) 

(0-5) 

1 (1;2) 

(0-5) 

2 (1;2) 

(0-5) 

1 (1;2)  

(0-5) 

ʅʦʰʝʥʠʝ ʧʨʦʢʣʘʜʦʢ, n (%) 10 (22,2) 3 (2,5) 5 (50) 18 (10,2) 

ʂʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʰʢʘʣʳ ʉʅʇʈ, 

ʄʝ (Q1;Q3) (ʤʠʥ.-ʤʘʢʩ.) 

20 (16;32) 

(9-41) 

13 (11;18) 

(2-29) 

23 (13;36) 

(9-36) 

15 (13;21)  

(2-41) 

ʉʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʉʅʇʈ, n (%) 

- ʦʪʩʫʪʩʪʚʠʝ (0-20 ʙʘʣʣʦʚ) 

- ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʡ (21-29 ʙʘʣʣʦʚ) 

- ʚʳʨʘʞʝʥʥʳʡ (30-42 ʙʘʣʣʘ) 

 

24 (53,3) 

8 (17,8) 

13 (28,9) 

 

100 (82,6) 

21 (17,4) 

0 

 

4 (40) 

2 (20) 

4 (40) 

 

128 (72,7) 

31 (17,6) 

17 (9,7) 
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ʩʠʥʜʨʦʤʘ ʥʠʟʢʦʡ ʧʝʨʝʜʥʝʡ ʨʝʟʝʢʮʠʠ ï ʩʦʩʪʦʷʥʠʷ, ʨʝʟʢʦ ʩʥʠʞʘʶʱʝʛʦ ʢʘʯʝʩʪʚʦ 

ʞʠʟʥʠ ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʦʧʦʨʦʞʥʝʥʠʷ ʢʠʰʝʯʥʠʢʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ROC-ʘʥʘʣʠʟʘ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʩʪʫʣʘ ʙʦʣʝʝ 7 

ʨʘʟ ʚ ʩʫʪʢʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʚ ʦʙʲʝʤʝ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠ ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʦʛʦ 

ʘʥʘʩʪʦʤʦʟʘ ʧʦ ʧʦʚʦʜʫ ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ 

ʧʨʦʷʚʣʝʥʠʝʤ ʚʳʨʘʞʝʥʥʦʛʦ ʉʅʇʈ ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 88,2% ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ 75% (AUC=0,884, ʨ<0,001) (ʨʠʩʫʥʦʢ 40). ɸʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʥʦʯʥʳʭ ʜʝʬʝʢʘʮʠʡ ʙʦʣʝʝ 1 ʪʘʢʞʝ 

ʩʦʧʨʷʞʝʥʘ ʩ ʚʳʨʘʞʝʥʥʳʤ ʉʅʇʈ ʧʨʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 82,2% ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ 

64,4% (AUC=0,809, ʨ<0,001) (ʨʠʩʫʥʦʢ 41).  

 

ʈʠʩʫʥʦʢ 40. ROC-ʢʨʠʚʘʷ ʠ ʪʦʯʝʯʥʘʷ ʜʠʘʛʨʘʤʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʦʛʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʩʪʫʣʘ ʚ ʩʫʪʢʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ ʚʳʨʘʞʝʥʥʳʤ ʉʅʇʈ 
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ʈʠʩʫʥʦʢ 41. ROC-ʢʨʠʚʘʷ ʠ ʪʦʯʝʯʥʘʷ ʜʠʘʛʨʘʤʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʦʛʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʥʦʯʥʳʭ ʜʝʬʝʢʘʮʠʡ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ ʚʳʨʘʞʝʥʥʳʤ ʉʅʇʈ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʚr ʨʘʞʝʥʥʦʛʦ ʉʅʇʈ ʙʳʣʦ 

ʨʝʰʝʥʦ ʧʨʦʚʝʩʪʠ ʫʥʠʚʘʨʠʘʥʪʥʳʡ ʠ ʤʫʣʴʪʠʚʘʨʠʘʥʪʥʳʡ ʘʥʘʣʠʟʳ. ʅʝʧʨʝʨʳʚʥʳʝ 

ʚʝʣʠʯʠʥʳ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʚ ʙʠʥʘʨʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ROC-ʘʥʘʣʠʟʘ (ʨʠʩʫʥʢʠ 42 

ʠ 43). ʊʦʯʢʠ ʦʪʩʝʯʢʠ ʩʦʩʪʘʚʠʣʠ: ʜʣʷ ʚʦʟʨʘʩʪʘ - >34 ʣʝʪ, ʜʣʠʥʳ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ 

ʧʨʷʤʦʡ ʢʠʰʢʠ - >2 ʩʤ.  

  

ʈʠʩʫʥʦʢ 42. ROC-ʢʨʠʚʘʷ ʠ ʪʦʯʝʯʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʣʠʷʥʠʷ ʚʦʟʨʘʩʪʘ ʦʧʝʨʘʮʠʠ ʥʘ 

ʨʘʟʚʠʪʠʝ ʚʳʨʘʞʝʥʥʦʛʦ ʉʅʇʈ 
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ʈʠʩʫʥʦʢ 43. ROC-ʢʨʠʚʘʷ ʠ ʪʦʯʝʯʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʣʠʷʥʠʷ ʜʣʠʥʳ ʦʩʪʘʚʰʝʡʩʷ 

ʯʘʩʪʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ʥʘ ʨʘʟʚʠʪʠʝ ʚʳʨʘʞʝʥʥʦʛʦ ʉʅʇʈ 

ʇʨʦʚʝʜʝʥʥʳʡ ʫʥʠʚʘʨʠʘʥʪʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ 

ʚʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ ʦʧʝʨʘʮʠʠ >34 ʣʝʪ, ʦʪʩʫʪʩʪʚʠʝ ʇɺ ʚ ʛʝʥʘʭ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʩ ʨʘʟʚʠʪʠʝʤ ɸʇʉ, ʦʪʢʨʳʪʳʡ ʭʘʨʘʢʪʝʨ ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʝʥʠʝ ʤʫʢʦʟʵʢʪʦʤʠʠ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ, ʩʦʭʨʘʥʝʥʠʝ 

ʜʣʠʥʳ ʦʩʪʘʶʱʝʡʩʷ ʯʘʩʪʠ ʧʨʷʤʦʡ ʢʠʰʢʠ >2 ʩʤ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʂʈʈ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʚʳʨʘʞʝʥʥʦʛʦ ʉʅʇʈ. ʋʢʘʟʘʥʥʳʝ 

ʬʘʢʪʦʨʳ ʙʳʣʠ ʦʮʝʥʝʥʳ ʚ ʤʦʜʝʣʠ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʫʥʠʚʘʨʠʘʥʪʥʦʛʦ ʠ ʤʫʣʴʪʠʚʘʨʠʘʥʪʥʦʛʦ ʙʠʥʘʨʥʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 20. 

        ʊʘʙʣʠʮʘ 20. ʈʝʟʫʣʴʪʘʪʳ ʫʥʠʚʘʨʠʘʥʪʥʦʛʦ ʠ ʤʫʣʴʪʠʚʘʨʠʘʥʪʥʦʛʦ ʙʠʥʘʨʥʦʛʦ 

ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʚʳʨʘʞʝʥʥʦʛʦ 

ʉʅʇʈ 

ʌʘʢʪʦʨ ʋʥʠʚʘʨʠʘʥʪʥʳʡ ʘʥʘʣʠʟ ʄʫʣʴʪʠʚʘʨʠʘʥʪʥʳʡ 

ʘʥʘʣʠʟ 

ʆʐ (ɼʀ 95%) ʨ ʆʐ (ɼʀ 95%) ʨ 

ʇʦʣ  

ʄ 

 

 - 

 

- 
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ɾ 0,89 (0,33-2,4) 0,82 - - 

ɺʦʟʨʘʩʪ ʧʨʠ ʦʧʝʨʘʮʠʠ: 

Ò34 ʣʝʪ 

>34 ʣʝʪ 

 

 - 

8,57 (2,83-25,9) 

 

 - 

0,0001 

 

 

6,82 (1,8-25,9) 

 

 

0,004 

ʅʘʣʠʯʠʝ ʇɺ ʚ ʛʝʥʘʭ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ɸʇʉ 

ʅʝʪ 

ɼʘ 

 

 

- 

0,29 (0,09-0,9) 

 

 

 

0,02 

 

 

 

- 

 

 

 

- 

ʊʠʧ ʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʜʦʩʪʫʧʘ: 

ʃʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʡ 

ʆʪʢʨʳʪʳʡ 

 

 

 - 

5,86 (1,8-18,8) 

 

 

- 

0,001 

 

 

 

- 

 

 

 

- 

ɺʳʧʦʣʥʝʥʠʝ 

ʜʝʤʫʢʦʟʘʮʠʠ: 

ʅʝʪ 

ɼʘ 

 

 

 - 

17,9 (4,9-66,2) 

 

 

 - 

<0,0001 

 

 

 - 

49,9 (5,7-440,6) 

 

 

- 

0,0004 

ʊʠʧ ʘʥʘʩʪʦʤʦʟʘ: 

ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʳʡ 

ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʳʡ  

 

 - 

6,73 (1,7-26,1) 

 

 - 

0,003 

 

 

39,2 (3,5-439,2) 

 

 

0,003 

ʅʘʣʠʯʠʝ ʂʈʈ  

ʅʝʪ 

ɼʘ 

 

- 

2,76 (0,99-7,6) 

 

- 

0,025 

 

 

3,8 (0,99-14,9) 

 

 

0,06 

ɼʣʠʥʘ ʦʩʪʘʚʰʝʡʩʷ 

ʯʘʩʪʠ ʧʨʷʤʦʡ ʢʠʰʢʠ 

 Ò2 ʩʤ 

>2 ʩʤ 

 

 

 - 

10,8 (3,5-33,1) 

 

 

- 

0,00002 

 

 

 

- 

 

 

 

- 

ʇʨʠ ROC-ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ ʧʣʦʱʘʜʴ 

ʧʦʜ ʢʨʠʚʦʡ (AUC) ʩʦʩʪʘʚʠʣʘ 0,93 (95% ɼʀ 0,88-0,96, ʨ<0,0001), ʪʝʩʪ ʍʦʩʤʝʨʘï
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ʃʝʤʝʰʝʚʘ ð 5,1 (ʨ=0,5), ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚr ʧʦʣʥʝʥʠʝ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʧʦ ʧʦʚʦʜʫ ɸʇʉ ʧʨʠʚʦʜʠʪ ʢ ʫʯʘʱʝʥʠʶ ʩʪʫʣʘ ʜʦ, ʚ 

ʩʨʝʜʥʝʤ, 6 ʨʘʟ ʚ ʩʫʪʢʠ. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ (79,6%) 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʦʯʥʳʭ ʜʝʬʝʢʘʮʠʡ (ʦʪ 1 ʜʦ 5 ʨʘʟ ʟʘ ʥʦʯʴ). 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʣʠʰʴ 10,2% ʧʘʮʠʝʥʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʫʣʷʨʥʦʛʦ ʥʦʰʝʥʠʷ ʧʨʦʢʣʘʜʦʢ ʠʟ-ʟʘ ʦʧʘʩʝʥʠʷ 

ʥʝʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʯʘʩʪʦʪʘ ʚʳʨʘʞʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ 

ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʩʦʩʪʘʚʠʣʘ 9,7% (17/176 ʧʘʮʠʝʥʪʦʚ). ɺ ʤʦʜʝʣʠ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ ʣʠʰʴ 3 ʬʘʢʪʦʨʘ ʜʦʢʘʟʘʣʠ ʩʚʦʶ 

ʥʝʟʘʚʠʩʠʤʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʚʳʨʘʞʝʥʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ʥʠʟʢʦʡ ʧʝʨʝʜʥʝʡ ʨʝʟʝʢʮʠʠ ʫ ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ: 

ʚʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ ʦʧʝʨʘʮʠʠ >34 ʣʝʪ (ʆʐ 6,82; 95% ɼʀ 1,8-25,9; ʨ=0,004), 

ʚʳʧʦʣʥʝʥʠʝ ʜʝʤʫʢʦʟʘʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ (ʆʐ 49,9; 95% ɼʀ 5,7-440,6; ʨ=0,005), 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ (ʆʐ 39,2; 

95% ɼʀ 3,5-439,2; ʨ=0,003). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʚʳʨʘʞʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʳʛʣʷʜʠʪ 

ʚʳʧʦʣʥʝʥʠʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦ ʧʦʚʦʜʫ ɸʇʉ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 34 

ʣʝʪ, ʘ ʪʘʢʞʝ ʦʪʢʘʟ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʜʝʤʫʢʦʟʘʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʧʨʠ 

ʵʪʦʤ ʧʨʠʦʨʠʪʝʪʥʳʤ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʤʝʪʦʜ ʘʧʧʘʨʘʪʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ. 

  4.3.2. ʆʥʢʦʣʦʛʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʜʘʣʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚ ʦʪʜʝʣʝ ʧʘʪʦʤʦʨʬʦʣʦʛʠʠ ʠ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ 

ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʫ 119 ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ 
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ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʫʭʦʣʝʡ ʧʦ ʩʠʩʪʝʤʝ TNM ʠ ʧʦ ʩʪʘʜʠʷʤ 

UICC [80] ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 21.  

ʊʘʙʣʠʮʘ 21. ʉʪʘʜʠʨʦʚʘʥʠʝ ʦʧʫʭʦʣʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʂʈʈ ʧʦ TNM ʠ UICC 

ʉʪʘʜʠʨʦʚʘʥʠʝ ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ n (%) 

ʇʦ ʢʨʠʪʝʨʠʶ ʊ   

1 35 (29,4) 

2 22 (18,5) 

3 42 (35,3) 

4 20 (16,8) 

ʇʦ ʢʨʠʪʝʨʠʶ N  

0 66 (55,5) 

1ʘ 18 (15,2) 

1b 11 (9,2) 

2ʘ 11 (9,2) 

2b 13 (10,9) 

ʇʦ ʢʨʠʪʝʨʠʶ ʄ  

0 107 (89,8) 

1ʘ 8 (6,8) 

1ʩ 4 (3,4) 

ʉʪʘʜʠʷ ʧʦ UICC  

I 46 (38,7) 

II  20 (16,8) 
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III  41 (34,5) 

IV 12 (10) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫ 46 (38,7%) ʧʘʮʠʝʥʪʦʚ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʝʨʚʘʷ 

ʩʪʘʜʠʷ ʨʘʢʘ, ʫ 20 (16,8%) - ʚʪʦʨʘʷ, ʫ 41 (34,5%) ï ʪʨʝʪʴʷ, ʠ ʫ 12 (10%) ï 

ʯʝʪʚʝʨʪʘʷ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʦʧʫʭʦʣʷʭ, ʦʛʨʘʥʠʯʝʥʥʳʭ 

ʧʨʝʜʝʣʘʤʠ ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ (ʊ1-2), ʧʨʠ ʢʦʪʦʨʳʭ ʯʘʱʝ ʚʩʝʛʦ ʚʦʟʤʦʞʥʘ ʥʝʪʦʯʥʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʧʨʠ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʤ 

ʦʙʩʣʝʜʦʚʘʥʠʠ, ʚ 19,3% ʩʣʫʯʘʝʚ (11 ʧʘʮʠʝʥʪʦʚ ʠʟ 55) ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʝʪʘʩʪʘʟʳ 

ʚ ʨʝʛʠʦʥʘʨʥʳʝ ʣʠʤʬʦʫʟʣʳ. ʏʘʩʪʦʪʘ ʨʝʛʠʦʥʘʨʥʦʛʦ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ ʧʨʠ 

ʦʧʫʭʦʣʷʭ ʊ3 ʩʦʩʪʘʚʠʣʘ 52,4%, ʘ ʧʨʠ ʦʧʫʭʦʣʷʭ ʊ4 ʤʝʪʘʩʪʘʪʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʤʠ 

ʦʢʘʟʘʣʠʩʴ ʣʠʤʬʦʫʟʣʳ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ.   

ʋ 12 ʙʦʣʴʥʳʭ ʩ ʂʈʈ ʥʘ ʜʦʦʧʝʨʘʮʠʦʥʥʦʤ ʵʪʘʧʝ ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ 

ʥʘʣʠʯʠʝ ʦʪʜʘʣʝʥʥʳʭ ʤʝʪʘʩʪʘʟʦʚ ʚ ʧʝʯʝʥʠ, ʚʦʩʴʤʠ ʠʟ ʥʠʭ ʧʨʦʚʝʜʝʥʘ 

ʥʝʦʘʜʲʶʚʘʥʪʥʘʷ ʩʠʩʪʝʤʥʘʷ ʭʠʤʠʦʪʝʨʘʧʠʷ. ɼʝʩʷʪʠ ʧʘʮʠʝʥʪʘʤ ʚʳʧʦʣʥʝʥʘ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʩ ʨʝʟʝʢʮʠʝʡ ʧʝʯʝʥʠ ʠ ʧʦʣʥʳʤ ʦʙʲʝʤʦʤ 

ʮʠʪʦʨʝʜʫʢʮʠʠ, ʚ ʜʚʫʭ ʩʣʫʯʘʷʭ ʚʳʧʦʣʥʝʥʠʝ ʧʦʣʥʦʡ ʮʠʪʦʨʝʜʫʢʮʠʠ ʙʳʣʦ 

ʥʝʚʦʟʤʦʞʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʧʝʨʘʮʠʷ ʥʦʩʠʣʘ ʧʘʣʣʠʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. ʋ ʩʝʤʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ ʨʘʢʘ ʚ ʩʨʝʜʥʝ-ʥʠʞʥʝʘʤʧʫʣʷʨʥʦʤ ʦʪʜʝʣʝ ʧʨʷʤʦʡ 

ʢʠʰʢʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʝʦʘʜʲʶʚʘʥʪʥʦʝ ʭʠʤʠʦ-ʣʫʯʝʚʦʝ ʣʝʯʝʥʠʝ.  

ʋ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ, ʧʦʛʠʙʰʝʛʦ ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʦʪ 

ʩʝʧʪʠʯʝʩʢʦʛʦ ʰʦʢʘ, ʧʨʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʩʪʝʥʦʟʠʨʫʶʱʝʛʦ ʨʘʢʘ ʥʠʩʭʦʜʷʱʝʡ ʢʠʰʢʠ 

pT4aN1b(2/42)M1c ʩ ʥʘʣʠʯʠʝʤ ʤʠʢʨʦʬʦʢʫʩʦʚ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʥʘ ʙʨʳʞʝʡʢʝ 

ʣʝʚʳʭ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ.  
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ɺʩʝ ʧʘʮʠʝʥʪʳ ʩ ʂʈʈ ʥʘ ʬʦʥʝ ɸʇʉ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʙʳʣʠ 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʳ ʚʨʘʯʦʤ-ʭʠʤʠʦʪʝʨʘʧʝʚʪʦʤ, 53 ʠʟ ʥʠʭ ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʧʨʦʚʝʜʝʥʠʝ ʘʜʲʶʚʘʥʪʥʦʡ ʩʠʩʪʝʤʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ (ʧʦ ʩʭʝʤʘʤ ʥʘ ʦʩʥʦʚʝ 

ʦʢʩʘʣʠʧʣʘʪʠʥʘ ʠ 5-ʬʪʦʨʫʨʘʮʠʣʘ/ʢʘʧʝʮʠʪʘʙʠʥʘ). ɺ ʩʠʣʫ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʯʠʥ 

ʠ/ʠʣʠ ʧʣʦʭʦʡ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʧʨʝʜʧʠʩʘʥʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ, ʪʦʣʴʢʦ 44 ʧʘʮʠʝʥʪʘ 

ʩʤʦʛʣʠ ʟʘʚʝʨʰʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʢʫʨʩ ʘʜʲʶʚʘʥʪʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ.    

ɺʩʝ ʧʘʮʠʝʥʪʳ, ʧʝʨʝʥʝʩʰʠʝ ʨʘʜʠʢʘʣʴʥʳʝ ʠ ʫʩʣʦʚʥʦ ʨʘʜʠʢʘʣʴʥʳʝ (ʩ 

ʧʦʣʥʳʤ ʦʙʲʝʤʦʤ ʮʠʪʦʨʝʜʫʢʮʠʠ) ʦʧʝʨʘʮʠʠ ʙʳʣʠ ʧʨʦʩʣʝʞʝʥʳ ʚ ʩʨʦʢʠ ʦʪ 2 ʜʦ 

102 ʤʝʩʷʮʝʚ ʩ ʤʝʜʠʘʥʦʡ ʧʨʦʩʣʝʞʝʥʥʦʩʪʠ 28 (11,5;51,5) ʤʝʩʷʮʝʚ. ʋ 14 ʙʦʣʴʥʳʭ 

(11,8%) ʦʪʤʝʯʝʥʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʚʠʜʝ ʧʦʷʚʣʝʥʠʷ ʦʪʜʘʣʝʥʥʳʭ 

ʤʝʪʘʩʪʘʟʦʚ ʚ ʧʝʯʝʥʠ, ʣʝʛʢʠʭ, ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʢʦʩʪʷʭ ʩʢʝʣʝʪʘ ʚ ʩʨʦʢʠ ʦʪ 5 ʜʦ 36 

ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʚʩʝʤ ʥʘʯʘʪʦ ʧʨʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʥʦʡ 

ʭʠʤʠʦʪʝʨʘʧʠʠ. ʄʝʜʠʘʥʘ ʙʝʟʨʝʮʠʜʠʚʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 24,5 ʤʝʩʷʮʘ. 

ʏʝʪʳʨʝ ʧʘʮʠʝʥʪʘ ʧʦʛʠʙʣʠ ʦʪ ʜʠʩʩʝʤʠʥʘʮʠʠ ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʯʝʨʝʟ 6-49 

ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. ɸʢʪʫʘʨʠʘʣʴʥʘʷ 5-ʣʝʪʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʜʣʷ ʙʦʣʴʥʳʭ ʩ 

I-II ʩʪʘʜʠʝʡ ʨʘʢʘ ʩʦʩʪʘʚʠʣʘ 100%, III ʩʪʘʜʠʝʡ ï 82,5%, IV ʩʪʘʜʠʝʡ (ʧʨʠ 

ʨʝʟʝʢʪʘʙʝʣʴʥʳʭ ʤʝʪʘʩʪʘʟʘʭ) ï 80% (ʨʠʩʫʥʦʢ 44). 
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ʈʠʩʫʥʦʢ 44. ɺʳʞʠʚʘʝʤʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʩ ʂʈʈ ʥʘ ʬʦʥʝ ɸʇʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʘʜʠʠ ʨʘʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʚʦʜʷ ʠʪʦʛ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʤʫ 

ʙʦʣʴʰʠʥʩʪʚʫ ʙʦʣʴʥʳʭ (85,9%) ʫʜʘʣʦʩʴ ʚʳʧʦʣʥʠʪʴ ʩʬʠʥʢʪʝʨʦʩʦʭʨʘʥʷʶʱʠʝ 

ʦʧʝʨʘʮʠʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʢʠʰʝʯʥʠʢʘ. ʇʨʠ ʵʪʦʤ ʚʥʝʜʨʝʥʥʳʝ ʚ 

ʧʨʘʢʪʠʢʫ ʚ ʨʘʤʢʘʭ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʭʥʠʢʝ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ (ʧʨʠʤʝʥʝʥʠʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʠʢʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ) ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʧʦʪʨʝʙʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʠ (357 vs. 260 ʤʠʥʫʪ ʧʨʠ 

ʦʪʢʨʳʪʳʭ ʦʧʝʨʘʮʠʷʭ, ʨ<0,00001), ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʙʳʣʠ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ 

ʤʝʥʴʰʝʡ ʯʘʩʪʦʪʦʡ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʘʥʘʩʪʦʤʦʟʘ (12,9% vs. 24,6%, ʨ=0,0336) ʠ 

ʙʦʣʝʝ ʢʦʨʦʪʢʠʤ ʧʝʨʠʦʜʦʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚ 
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ʩʪʘʮʠʦʥʘʨʝ (10 vs. 13 ʢʦʡʢʦʜʥʝʡ, ʨ<0,00001). ʇʨʠ ʦʮʝʥʢʝ ʪʷʞʝʩʪʠ ʨʘʟʚʠʚʰʠʭʩʷ 

ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʪʨʝʙʦʚʘʣʦ ʣʠʰʴ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ 3-5 ʩʪʝʧʝʥʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ Clavien-Dindo 

ʩʦʩʪʘʚʠʣʘ 8,7% (27 ʥʘ 311 ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ). ʇʨʦʚʝʜʝʥʥʳʡ ʜʣʷ ʦʮʝʥʢʠ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʦʧʨʝʜʝʣʠʣ 3 ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ 

ʚʳʨʘʞʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʥʠʟʢʦʡ ʧʝʨʝʜʥʝʡ ʨʝʟʝʢʮʠʠ ʫ ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ: 

ʚʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ ʦʧʝʨʘʮʠʠ >34 ʣʝʪ (ʆʐ 6,82; 95% ɼʀ 1,8-25,9; ʨ=0,004), 

ʚʳʧʦʣʥʝʥʠʝ ʜʝʤʫʢʦʟʘʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ (ʆʐ 49,9; 95% ɼʀ 5,7-440,6; ʨ=0,005), 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ (ʆʐ 39,2; 

95% ɼʀ 3,5-439,2; ʨ=0,003). ʇʨʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʫʜʘʣʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʚ 

119 ʩʣʫʯʘʷʭ, ʧʨʠ ʵʪʦʤ ʫ 46 (38,7%) ʧʘʮʠʝʥʪʦʚ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʝʨʚʘʷ ʩʪʘʜʠʷ 

ʨʘʢʘ, ʫ 20 (16,8%) - ʚʪʦʨʘʷ, ʫ 41 (34,5%) ï ʪʨʝʪʴʷ, ʠ ʫ 12 (10%) ï ʯʝʪʚʝʨʪʘʷ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʦʧʫʭʦʣʷʭ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʨʝʜʝʣʘʤʠ 

ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ (ʊ1-2), ʧʨʠ ʢʦʪʦʨʳʭ ʯʘʱʝ ʚʩʝʛʦ ʚʦʟʤʦʞʥʘ ʥʝʪʦʯʥʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʧʨʠ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʤ 

ʦʙʩʣʝʜʦʚʘʥʠʠ, ʚ 19,3% ʩʣʫʯʘʝʚ (11 ʧʘʮʠʝʥʪʦʚ ʠʟ 57) ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʝʪʘʩʪʘʟʳ 

ʚ ʨʝʛʠʦʥʘʨʥʳʝ ʣʠʤʬʦʫʟʣʳ. ʏʘʩʪʦʪʘ ʨʝʛʠʦʥʘʨʥʦʛʦ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ ʧʨʠ 

ʦʧʫʭʦʣʷʭ ʊ3 ʩʦʩʪʘʚʠʣʘ 52,4%, ʘ ʧʨʠ ʦʧʫʭʦʣʷʭ ʊ4 ʤʝʪʘʩʪʘʪʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʤʠ 

ʦʢʘʟʘʣʠʩʴ ʣʠʤʬʦʫʟʣʳ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ. ʇʨʠ ʦʮʝʥʢʝ ʦʪʜʘʣʝʥʥʳʭ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʂʈʈ ʧʨʠ ɸʇʉ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʘʢʪʫʘʨʠʘʣʴʥʘʷ 5-ʣʝʪʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʜʣʷ ʙʦʣʴʥʳʭ ʩ I-II ʩʪʘʜʠʝʡ ʨʘʢʘ 

ʩʦʩʪʘʚʠʣʘ 100%, III ʩʪʘʜʠʝʡ ï 82,5%, IV ʩʪʘʜʠʝʡ (ʧʨʠ ʨʝʟʝʢʪʘʙʝʣʴʥʳʭ 

ʤʝʪʘʩʪʘʟʘʭ) ï 80%. 
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ɻʣʘʚʘ V. ɺʣʠʷʥʠʝ ʚʥʝʜʨʝʥʠʷ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ 

ʧʦʣʠʧʦʟʥʳʤʠ ʩʠʥʜʨʦʤʘʤʠ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʠ ʯʘʩʪʦʪʫ ʚʳʷʚʣʝʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ 

5.1. ʉʪʨʫʢʪʫʨʘ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ ʈʝʝʩʪʨ ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʬʦʨʤʘʤʠ 

ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ð ʵʪʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʮʠʝʥʪʘʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ 

ʚʨʦʞʜʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʢʠʰʝʯʥʠʢʘ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʨʠʩʢʫ ʨʘʟʚʠʪʠʷ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ. ʆʧʠʨʘʷʩʴ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, 

ʯʪʦ ʚʝʜʝʥʠʝ ʧʦʜʦʙʥʦʛʦ ʈʝʝʩʪʨʘ ʠʛʨʘʝʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʝ, ʦʮʝʥʢʝ ʨʠʩʢʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʨʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʢʨʠʥʠʥʛʘ, ʥʘʙʣʶʜʝʥʠʷ ʠ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ. 

ɺ ʘʚʛʫʩʪʝ 2019 ʛ. ʥʘ ʙʘʟʝ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ 

ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʙʳʣʘ ʥʘʯʘʪʘ ʨʘʙʦʪʘ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ, ʚ 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʦ ʧʘʮʠʝʥʪʘʭ ʩ ɸʇʉ. ɺ ʨʝʝʩʪʨ ʧʨʦʩʧʝʢʪʠʚʥʦ ʚʥʝʩʝʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦ 271 ʙʦʣʴʥʳʭ, ʧʦʣʫʯʠʚʰʠʭ ʣʝʯʝʥʠʝ ʚ ʧʝʨʠʦʜ ʩ ʘʚʛʫʩʪʘ 2019 ʧʦ ʤʘʨʪ 

2025 ʛʦʜʘ, ʘ ʪʘʢʞʝ ʜʦʩʪʫʧʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʭ ʧʘʮʠʝʥʪʘʭ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʣʠ 

ʣʝʯʝʥʠʝ ʚ ʢʣʠʥʠʢʝ ʜʦ ʘʚʛʫʩʪʘ 2019 ʛ. (149 ʧʘʮʠʝʥʪʦʚ).     

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʚʝʜʝʥʠʷ ʈʝʝʩʪʨʘ ʚ ʦʪʥʦʰʝʥʠʠ ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʩʪʘʣʠ: 

¶ ʋʯʸʪ ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʧʦʣʠʧʦʟʥʳʤʠ ʩʠʥʜʨʦʤʘʤʠ, ʘ ʪʘʢʞʝ 

ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʠʟ ʛʨʫʧʧʳ ʧʦʚʳʰʝʥʥʦʛʦ 

ʨʠʩʢʘ; 

¶ ʄʦʥʠʪʦʨʠʥʛ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʠ ʦʪʜʘʣʸʥʥʦʛʦ 

ʧʨʦʛʥʦʟʘ; 

¶ ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʙʦʣʴʰʠʭ ʢʦʛʦʨʪ ʥʘʙʣʶʜʝʥʠʡ. 

ʋʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʟʘʙʦʣʝʚʘʥʠʷ, ʈʝʝʩʪʨ ʩʦʜʝʨʞʠʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: 
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¶ ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ: ʚʦʟʨʘʩʪ, ʧʦʣ, ʨʝʛʠʦʥ ʧʨʦʞʠʚʘʥʠʷ, ʢʦʥʪʘʢʪʥʳʝ 

ʜʘʥʥʳʝ ʜʣʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 

¶ ɼʘʥʥʳʝ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ; 

¶ ʂʣʠʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʩʠʤʧʪʦʤʳ, ʯʠʩʣʦ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʧʦʣʠʧʦʚ ʚ 

ʦʨʛʘʥʘʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʥʘʣʠʯʠʝ ʂʈʈ ʠ ʝʛʦ ʩʪʘʜʠʷ ʧʨʠ 

ʚʳʷʚʣʝʥʠʠ, ʥʘʣʠʯʠʝ ʚʥʝʢʠʰʝʯʥʳʭ ʧʨʦʷʚʣʝʥʠʡ; 

¶ ʈʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʘʣʠʯʠʝ, 

ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʚʠʜ ʇɺ ʚ ʛʝʥʘʭ APC, MUTYH, SMAD4, BMPR1ɸ ʠ ʜʨ.; 

¶ ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

¶ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ: ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ, 

ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ; 

¶ ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʠ ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ; 

 

ɼʦʩʪʠʞʝʥʠʝ ʦʩʥʦʚʥʦʡ ʮʝʣʠ ʩʦʟʜʘʥʠʷ ʠ ʚʝʜʝʥʠʷ ʈʝʝʩʪʨʘ ï ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʠ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ɸʇʉ ï ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ 

ʜʚʫʤʷ ʧʫʪʷʤʠ: ʚ ʚʠʜʝ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ, ʚʧʝʨʚʳʝ 

ʦʙʨʘʪʠʚʰʠʭʩʷ ʫʞʝ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ɸʇʉ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ ʠ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʛʨʫʧʧʝ 

ʧʘʮʠʝʥʪʦʚ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʧʦʷʚʣʝʥʠʷ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ ʥʘ ʙʘʟʝ ʌɻɹʋ 

çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʩʪʘʣʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʯʥʳʭ ʢʦʥʩʫʣʴʪʘʮʠʡ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ɸʇʉ 

ʚʨʘʯʦʤ-ʢʣʠʥʠʯʝʩʢʠʤ ʛʝʥʝʪʠʢʦʤ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ. ʇʨʠ ʵʪʦʤ ʦʢʘʟʘʣʠʩʴ 

ʨʝʘʣʠʟʦʚʘʥʳ ʟʘʜʘʯʠ ʢʘʢ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʟʥʘʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʪʘʢ ʠ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʙʦʣʝʝ ʪʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʙʦʨʫ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʙʦʣʝʝ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʩʝʤʝʡʥʦʤʫ 

ʘʥʘʤʥʝʟʫ ʦʙʨʘʪʠʚʰʠʭʩʷ ʧʘʮʠʝʥʪʦʚ ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ ʧʦʜʨʦʙʥʦʡ ʨʦʜʦʩʣʦʚʥʦʡ ʚ 
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ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩ ʚʳʩʦʢʠʤ 

ʨʠʩʢʦʤ ʥʘʣʠʯʠʷ ɸʇʉ.   

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʫʯʠʪʳʚʘʷ ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʫʶ 

ʧʨʠʨʦʜʫ ʟʘʙʦʣʝʚʘʥʠʷ, ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʥʝ ʠʩʯʝʨʧʳʚʘʝʪʩʷ ʣʠʰʴ 

ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʩ ʫʜʘʣʝʥʠʝʤ ʦʩʥʦʚʥʦʛʦ ʦʨʛʘʥʘ-ʤʠʰʝʥʠ ï ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ. ʇʘʮʠʝʥʪʘʤ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ɸʇʉ ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ 

ʧʦʞʠʟʥʝʥʥʦʝ ʨʝʛʫʣʷʨʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʚʥʝʢʠʰʝʯʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʘʜʝʢʚʘʪʥʦʛʦ ʣʝʯʝʥʠʷ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʠ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, 

ʷʚʠʪʴʩʷ ʧʨʠʯʠʥʦʡ ʠʭ ʛʠʙʝʣʠ.  

ʈʝʘʣʠʟʘʮʠʷ ʪʘʢʪʠʢʠ ʜʣʠʪʝʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ 

ʦʧʪʠʤʘʣʴʥʝʝ ʚʩʝʛʦ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ 

ʅʇʉ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʟʘʣʦʞʝʥʳ ʧʨʠʥʮʠʧʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʥʘʧʦʤʠʥʘʪʴ ʧʘʮʠʝʥʪʘʤ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʩʤʦʪʨʘ ʠ ʧʣʘʥʠʨʦʚʘʪʴ 

ʦʯʝʨʝʜʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ.  

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ 

ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʬʝʜʝʨʘʣʴʥʳʤ ʮʝʥʪʨʦʤ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟʥʳʝ ʨʝʛʠʦʥʳ ʈʦʩʩʠʠ. ʅʘ ʨʠʩʫʥʢʝ 45 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʰʠʨʦʢʘʷ ʛʝʦʛʨʘʬʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ, ʧʨʦʭʦʜʠʚʰʠʭ ʣʝʯʝʥʠʝ ʚ ʌɻɹʋ çʅʄʀʎ 

ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʜʘʥʥʳʝ ʦ ʢʦʪʦʨʳʭ 

ʚʥʝʩʝʥʳ ʚ ʈʝʝʩʪʨ ʙʦʣʴʥʳʭ ʩ ʅʇʉ. 
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ʈʠʩʫʥʦʢ 45. ɻʝʦʛʨʘʬʠʷ ʙʦʣʴʥʳʭ ʩ ɸʇʉ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʈʝʝʩʪʨʝ 

ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʧʦʣʠʧʦʟʥʳʤʠ ʩʠʥʜʨʦʤʘʤʠ ʌɻɹʋ çʅʄʀʎ 

ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʤʫ, ʚ ʩʠʣʫ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ ʥʝ 

ʚʩʝ ʧʘʮʠʝʥʪʳ ʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ 

ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. ʊʘʢ, ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʈʝʝʩʪʨ ʙʦʣʴʥʳʭ ʩ ʅʇʉ ʙʳʣʠ ʚʥʝʩʝʥʳ ʜʘʥʥʳʝ ʦʙ ʦʙʩʣʝʜʦʚʘʥʠʠ ʠ ʣʝʯʝʥʠʠ 420 

ʧʘʮʠʝʥʪʦʚ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ɸʇʉ. ʀʟ-ʧʦʜ ʜʘʣʴʥʝʡʰʝʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʚʳʧʘʣʠ 4 ʧʘʮʠʝʥʪʘ, ʦʪʢʘʟʘʚʰʠʭʩʷ ʦʪ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ, 15 ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ, ʥʝ ʷʚʠʚʰʠʭʩʷ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʥʝ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʧʘʮʠʝʥʪ, ʧʦʛʠʙʰʠʡ ʚ ʨʘʥʥʝʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. ʂʨʦʤʝ ʪʦʛʦ, ʯʝʪʚʝʨʦ ʙʦʣʴʥʳʭ ʧʦʛʠʙʣʠ ʦʪ 

ʜʠʩʩʝʤʠʥʘʮʠʠ ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʨʦʢʠ ʦʪ 6 ʜʦ 49 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜ ʜʠʥʘʤʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ ʚ ʨʘʤʢʘʭ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ ʤʘʨʪ 2025 ʛ. ʥʘʭʦʜʠʪʩʷ 396 ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ.  
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5.2. ʅʝʦʧʝʨʠʨʦʚʘʥʥʳʝ ʧʘʮʠʝʥʪʳ ʩ ɸʇʉ 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, 39 ʙʦʣʴʥʳʤ ʠʟ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ 

ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʥʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ 

(ʪʘʙʣʠʮʘ 22). 

ʊʘʙʣʠʮʘ 22. ʇʨʠʯʠʥʳ ʥʝʚʳʧʦʣʥʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʧʘʮʠʝʥʪʘʤ ʩ ɸʇʉ   

ʇʨʠʯʠʥʘ ʥʝʚʳʧʦʣʥʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ, n 

ʇʦʜʪʚʝʨʞʜʝʥʥʳʡ ʜʠʘʛʥʦʟ MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ 

ʧʦʣʠʧʦʟʘ ʙʝʟ ʥʘʣʠʯʠʷ ʂʈʈ  

16 

ʆʧʝʨʘʮʠʷ ʦʪʣʦʞʝʥʘ ʧʦ ʩʝʤʝʡʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ 9 

ʆʪʢʘʟ ʦʪ ʦʧʝʨʘʮʠʠ 8 

ʇʨʦʚʝʜʝʥʠʝ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʍʃʊ ʧʨʠ ʨʘʢʝ ʧʨʷʤʦʡ 

ʢʠʰʢʠ ʥʘ ʬʦʥʝ ʉɸʊʂ 

3 

ʅʝʫʜʘʣʠʤʘʷ ʜʝʩʤʦʤʘ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʥʘ ʤʦʤʝʥʪ 

ʜʠʘʛʥʦʩʪʠʢʠ ɸʇʉ 

3 

ɺʩʝʛʦ 39 

 

ʊʘʢ, ʫ 16 ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʚʳʷʩʥʝʥʠʠ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʫʤʤʘʨʥʦ ʙʦʣʝʝ 100 ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʫ ʢʘʞʜʦʛʦ, ʧʨʠ ʵʪʦʤ ʥʘ ʤʦʤʝʥʪ ʦʙʨʘʱʝʥʠʷ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʣʠʧʦʚ ʩʦʩʪʘʚʣʷʣʦ 86,1Ñ62,2, ʘ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʥʝʩʝʥʥʳʭ ʨʘʥʝʝ ʵʧʠʟʦʜʦʚ 

ʧʦʣʠʧʵʢʪʦʤʠʠ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 0 ʜʦ 5. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣ 

54,2Ñ10,9 ʣʝʪ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʦʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʵʪʠʭ 

ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʙʠʘʣʣʝʣʴʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʛʝʥʝ 

MUTYH, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʜʠʘʛʥʦʟ MUTYH-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʧʦʟʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʢʦʣʦʥʦʩʢʦʧʠʠ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʧʦʣʠʧʦʚ ʙʦʣʝʝ 5 ʤʤ ʚ ʜʠʘʤʝʪʨʝ, ʘ ʪʘʢʞʝ ʧʨʠʟʥʘʢʦʚ ʜʠʩʧʣʘʟʠʠ 

ʵʧʠʪʝʣʠʷ ʠ/ʠʣʠ ʥʘʣʠʯʠʷ/ʧʦʜʦʟʨʝʥʠʷ ʥʘ ʥʘʣʠʯʠʝ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ. ʂʨʦʤʝ ʪʦʛʦ, 
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ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʚʨʘʯʦʤ-ʵʥʜʦʩʢʦʧʠʩʪʦʤ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʧʦʣʥʦʡ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʩʘʥʘʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʡ ʙʝʩʝʜʳ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʦʚ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʪʘʢʪʠʢʘ 

ʣʝʯʝʥʠʷ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʫʜʘʣʝʥʠʷ ʚʩʝʭ ʧʦʣʠʧʦʚ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʩ ʪʱʘʪʝʣʴʥʳʤ ʠ ʨʝʛʫʣʷʨʥʳʤ ʜʘʣʴʥʝʡʰʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʚ ʫʩʣʦʚʠʷʭ 

ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, 

ʧʦʣʫʯʝʥʦ ʠʭ ʩʦʛʣʘʩʠʝ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʤʘʨʪ 2025 ʛ. ʤʝʜʠʘʥʘ ʥʘʙʣʶʜʝʥʠʷ 

ʩʦʩʪʘʚʠʣʘ 29 ʤʝʩʷʮʝʚ (19,5;45,5, 6-60), ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʥʳʭ ʧʦʣʠʧʵʢʪʦʤʠʡ ï 

ʦʪ 2 ʜʦ 6, ʥʠ ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ʥʝ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʤʦʛʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʪʨʝʙʫʶʱʝʛʦ ʧʝʨʝʩʤʦʪʨʘ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ ʚ ʧʦʣʴʟʫ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩ ʫʜʘʣʝʥʠʝʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ.  

ɼʝʚʷʪʠ ʧʘʮʠʝʥʪʘʤ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ʉɸʊʂ ʠ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʥʘʣʠʯʠʝʤ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʛʝʥʝ ɸʈʉ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ 24,6Ñ3,8 ʣʝʪ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʘʜʝʥʦʤ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʥʝ 

ʧʨʝʚʳʰʘʣʦ 200 (ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ï ʜʦ 10 ʤʤ, ʙʝʟ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʤʘʣʠʛʥʠʟʘʮʠʠ), ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʚ ʦʙʲʝʤʝ 

ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠ ʥʘʜʘʥʘʣʴʥʦʛʦ 

ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ. ɺ ʩʠʣʫ ʩʝʤʝʡʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ 

(ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʚʝʨʰʝʥʠʷ ʫʯʝʙʳ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʝ ʩʦʟʜʘʥʠʝ ʩʝʤʴʠ, 

ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʥʘ ʥʦʚʦʤ ʤʝʩʪʝ, ʫʭʦʜ ʟʘ ʙʦʣʴʥʳʤ ʨʦʜʩʪʚʝʥʥʠʢʦʤ) ʧʘʮʠʝʥʪʳ ʥʝ 

ʩʤʦʛʣʠ ʙʳʪʴ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʦʜʥʘʢʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʧʝʨʘʮʠʶ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʠ. ʕʪʠʤ 

ʧʘʮʠʝʥʪʘʤ ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʨʝʛʫʣʷʨʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʢʦʣʦʥʦʩʢʦʧʠʷ ʠ ʵʟʦʬʘʛʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʠʷ) 1 

ʨʘʟ ʚ 6 ʤʝʩʷʮʝʚ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʤʘʨʪ 2025 ʛ. ʤʝʜʠʘʥʘ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 11 

ʤʝʩʷʮʝʚ (6,5;14,5, 2-21), ʧʨʠ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʥʠ ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ʥʝ 

ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʤʦʛʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɽʱʝ ʦʜʥʫ ʛʨʫʧʧʫ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʥʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʝʜʧʠʩʘʥʥʦʝ 

ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʩʦʩʪʘʚʠʣʠ 8 ʙʦʣʴʥʳʭ, ʦʪʢʘʟʘʚʰʠʭʩʷ ʦʪ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʣʝʯʝʥʠʷ. ʉʝʤʴ ʧʘʮʠʝʥʪʦʚ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʷʚʣʷʣʠʩʴ ʧʨʦʙʘʥʜʘʤʠ, 
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ʦʙʨʘʪʠʚʰʠʤʠʩʷ ʧʦ ʧʦʚʦʜʫ ɸʇʉ ʚʧʝʨʚʳʝ, ʪʘʢʞʝ ʥʝ ʠʤʝʚʰʠʤʠ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ. 

ʆʜʠʥ ʧʘʮʠʝʥʪ ʷʚʣʷʣʩʷ ʨʦʜʩʪʚʝʥʥʠʢʦʤ ʨʘʥʝʝ ʧʨʦʣʝʯʝʥʥʦʛʦ ʚ ʜʨʫʛʦʡ ʢʣʠʥʠʢʝ 

ʙʦʣʴʥʦʛʦ ʩ ʉɸʊʂ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ 

ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʩʝʤ 

ʧʘʮʠʝʥʪʘʤ ʵʪʦʡ ʛʨʫʧʧʳ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʛʥʦʟ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ʉɸʊʂ ʩ 

ʥʘʣʠʯʠʝʤ ʦʪ 120 ʜʦ 480 ʘʜʝʥʦʤ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ, ʫ 6 ʧʘʮʠʝʥʪʦʚ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʥʘʣʠʯʠʝ ʇɺ ʚ ʛʝʥʝ ɸʈʉ, ʘ ʜʚʦʠʤ ʥʝ ʫʜʘʣʦʩʴ ʚʳʧʦʣʥʠʪʴ ʄɻʀ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ 

ʧʨʠʯʠʥʘʤ. ʅʠ ʫ ʦʜʥʦʛʦ ʠʟ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʥʝ ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʂʈʈ, 

ʦʜʥʘʢʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʚ ʦʙʲʝʤʝ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠ ʥʘʜʘʥʘʣʴʥʦʛʦ ʨʝʟʝʨʚʫʘʨʦ-

ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ. ʅʘ ʬʦʥʝ ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ 

ʧʦʩʪʘʥʦʚʢʦʡ ʜʠʘʛʥʦʟʘ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʚʩʝ 8 

ʧʘʮʠʝʥʪʦʚ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʩ ʫʜʘʣʝʥʠʝʤ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʯʝʪʚʝʨʦ ʠʟ ʥʠʭ ʚʳʧʘʣʠ ʠʟ-ʧʦʜ ʜʘʣʴʥʝʡʰʝʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʘ 

ʦʩʪʘʚʰʠʝʩʷ 4 ʚʳʧʦʣʥʷʶʪ ʨʝʛʫʣʷʨʥʦʝ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 1 ʨʘʟ ʚ 6-12 ʤʝʩʷʮʝʚ ʚ ʜʨʫʛʠʭ ʢʣʠʥʠʢʘʭ.  

ʊʨʦʠʤ ʧʘʮʠʝʥʪʘʤ 31, 32 ʠ 43 ʣʝʪ ʥʘ ʵʪʘʧʝ ʘʤʙʫʣʘʪʦʨʥʳʭ ʦʩʤʦʪʨʘ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘ ʬʦʥʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ʉɸʊʂ (ʙʝʟ 

ʧʨʠʟʥʘʢʦʚ ʤʘʣʠʛʥʠʟʘʮʠʠ) ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʜʝʩʤʦʠʜʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʚ ʪʦʣʱʝ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʜʦ 26 ʩʤ ʚ 

ʜʠʘʤʝʪʨʝ. ʃʦʢʘʣʠʟʘʮʠʷ ʜʝʩʤʦʠʜʦʚ ʠ ʚʦʚʣʝʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʢʨʫʧʥʳʭ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʦʩʫʜʦʚ, ʢʨʦʚʦʩʥʘʙʞʘʶʱʠʭ ʪʦʣʩʪʫʶ ʠ ʪʦʥʢʫʶ ʢʠʰʢʠ, ʦʙʫʩʣʦʚʠʣʠ 

ʦʪʢʘʟ ʦʪ ʫʜʘʣʝʥʠʷ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʚʩʣʝʜʩʪʚʠʝ ʢʨʘʡʥʝ ʚʳʩʦʢʦʛʦ 

ʨʠʩʢʘ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʅʘ ʬʦʥʝ ʧʨʦʚʝʜʝʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʪʝʨʘʧʠʠ ʦʪʤʝʯʝʥʘ ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ, ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ 

ʵʪʘʧʥʦʛʦ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʫʜʘʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʘʜʝʥʦʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʩ 

ʨʝʛʫʣʷʨʥʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ 1 ʨʘʟ ʚ 6 ʤʝʩʷʮʝʚ. ʉʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ 

ʩʦʩʪʘʚʠʣʠ 12-25 ʤʝʩʷʮʝʚ, ʧʨʠʟʥʘʢʦʚ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʨʦʩʪʘ ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ ʠ/ʠʣʠ ʥʘʣʠʯʠʷ ʤʘʣʠʛʥʠʟʘʮʠʠ ʥʝ ʦʪʤʝʯʝʥʦ.  
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5.3. ɺʣʠʷʥʠʝ ʚʥʝʜʨʝʥʠʷ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ ʥʘ ʯʘʩʪʦʪʫ ʚʳʷʚʣʝʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʬʝʜʝʨʘʣʴʥʳʡ ʩʪʘʪʫʩ ʌɻɹʋ çʅʄʀʎ 

ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʦʪʩʫʪʩʪʚʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʨʝʬʝʨʘʪʠʚʥʦʩʪʠ ʠ ʰʠʨʦʢʫʶ ʛʝʦʛʨʘʬʠʶ 

ʥʘʙʣʶʜʘʝʤʳʭ ʧʘʮʠʝʥʪʦʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ʈʝʝʩʪʨ ʙʦʣʴʥʳʭ ʩ ʅʇʉ ʥʦʩʠʪ 

ʭʘʨʘʢʪʝʨ ʛʦʩʧʠʪʘʣʴʥʦʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʩʦʞʘʣʝʥʠʶ, ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʩʩʯʠʪʘʪʴ ʧʦʧʫʣʷʮʠʦʥʥʫʶ ʯʘʩʪʦʪʫ ʚʳʷʚʣʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʚʥʝʜʨʝʥʠʷ ʈʝʝʩʪʨʘ ʥʘ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʤʘʩʰʪʘʙʘʭ ʢʘʢʦʛʦ-

ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ ʥʘ ʙʘʟʝ ʌɻɹʋ çʅʄʀʎ 

ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʦʯʥʳʭ ʢʦʥʩʫʣʴʪʘʮʠʡ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ɸʇʉ ʚʨʘʯʦʤ-

ʢʣʠʥʠʯʝʩʢʠʤ ʛʝʥʝʪʠʢʦʤ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚʳʧʦʣʥʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʥʳʭ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʠ ʜʦʣʷ ʚʳʷʚʣʝʥʥʦʛʦ ʥʘʣʠʯʠʷ ʇɺ. ʋʯʠʪʳʚʘʷ 

ʙʦʣʝʝ, ʯʝʤ ʧʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʈʝʝʩʪʨʘ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ 

ʧʨʦʚʝʜʝʥʠʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʜʝʩʷʪʠʣʝʪʥʝʛʦ ʦʧʳʪʘ ʨʘʙʦʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʩ ʮʝʣʴʶ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ ʨʘʚʥʳʝ ʧʨʦʤʝʞʫʪʢʠ 

ʚʨʝʤʝʥʠ ï ʩ 2015 ʧʦ 2019 ʛʦʜʳ ʠ ʩ 2020 ʧʦ 2024 ʛʦʜʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʛʦʜʘʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 23. 
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ʊʘʙʣʠʮʘ 23. ʈʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ɸʇʉ ʟʘ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2024ʛʛ.  

ʛʦʜ ʆʙʩʣʝʜʦʚʘʥʦ 

ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʦʜʦʟʨʝʥʠʝʤ 

ʥʘ ɸʇʉ, n 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ ʩ 

ʚʳʷʚʣʝʥʥʳʤ 

ʇɺ, n 

ʂʦʣʠʯʝʩʪʚʦ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ, n 

ʂʦʣʠʯʝʩʪʚʦ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʩ ʚʳʷʚʣʝʥʥʳʤ 

ʇɺ, n 

2024 93 49 15 7 

2023 73 44 15 8 

2022 75 49 24 17 

2021 116 69 43 17 

2020 97 52 30 14 

2019 126 28 44 0 

2018 121 59 28 14 

2017 87 37 22 9 

2016 106 43 21 8 

2015 62 28 9 5 

ɺʩʝʛʦ 956 458 251 99 

 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʝ ʙʳʣʠ ʩʢʦʤʧʦʥʦʚʘʥʳ ʚ ʜʚʘ 

ʧʷʪʠʣʝʪʥʠʭ ʠʥʪʝʨʚʘʣʘ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 24. 

ʊʘʙʣʠʮʘ 24. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʌɻɹʋ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʟʘ 2 ʧʷʪʠʣʝʪʥʠʭ ʧʝʨʠʦʜʘ. 

ʇʝʨʠʦʜ ʚʨʝʤʝʥʠ 2015-2019ʛʛ. 2020-2024ʛʛ. ʨ 

ʆʙʩʣʝʜʦʚʘʥʦ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ɸʇʉ, n 

 

502 

 

454 

 

0,26 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ 

ʚʳʷʚʣʝʥʥʳʤ ʇɺ, n (%) 

 

195 (38,8%) 

 

263 (57,9%) 

 

< 0,00001 
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ʂʦʣʠʯʝʩʪʚʦ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʘʮʠʝʥʪʦʚ ʩ 

ɸʇʉ, n (%*) 

 

 

124 (24,7%) 

 

 

127 (28%) 

 

 

0,27 

ʂʦʣʠʯʝʩʪʚʦ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩ 

ʚʳʷʚʣʝʥʥʳʤ ʇɺ, n (%**) 

 

36 (29%) 

 

63 (49,6%) 

 

0,001 

* -ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠʝʥʪʦʚ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ɸʇʉ  

** -ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʟʘ ʧʷʪʴ ʣʝʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʈʝʝʩʪʨʘ ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ɸʇʉ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʩʦʢʨʘʪʠʣʦʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 10% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ 5-ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ 

(454 vs. 502, ʨ=0,26). ʆʜʥʘʢʦ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʦ ʚʝʨʠʬʠʮʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʇɺ ʚ ʦʜʥʦʤ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ 

ʛʝʥʦʚ, ʢʘʢ ʚ ʘʙʩʦʣʶʪʥʦʤ, ʪʘʢ ʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʢʘʯʝʩʪʚʝ (57,9% vs. 38,8%, 

ʨ<0,00001). ʕʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʙʦʣʝʝ ʠʟʙʠʨʘʪʝʣʴʥʦʤ ʧʦʜʭʦʜʝ ʢ 

ʥʘʟʥʘʯʝʥʠʶ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʣʘʙʦʨʘʪʦʨʠʠ.  

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʘʥʘʣʠʟʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʢʦʣʦ ʯʝʪʚʝʨʪʠ (25-28%) 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣʠ 

ʨʦʜʩʪʚʝʥʥʠʢʠ ʪʝʭ ʙʦʣʴʥʳʭ ʩ ɸʇʉ, ʫ ʢʦʪʦʨʳʭ ʫʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʇɺ 

ʨʘʥʝʝ. ʇʨʠ ʵʪʦʤ ʚ ʛʨʫʧʧʝ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚ ʧʝʨʠʦʜ 2020-2024 ʛʛ., ʫ 

49,6% ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʇɺ ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ ʣʠʰʴ 29% ʚ ʛʨʫʧʧʝ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʦ 2020 ʛ. 

(ʨ=0,001). ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʫʧʧʳ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʠ ʥʘʟʥʘʯʝʥʠʠ 
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ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʈʝʝʩʪʨʘ 

ʙʦʣʴʥʳʭ ʩ ʅʇʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʚʨʝʤʝʥʥʳʤ ʧʨʦʤʝʞʫʪʢʦʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʥʘʯʘʣʴʥʦ ʚ ʥʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 333 

ʧʨʦʙʘʥʜʘ ʠ 87 ʨʦʜʩʪʚʝʥʥʠʢʦʚ (75 ʠʟ ʥʠʭ ï ʩ ʚʳʷʚʣʝʥʥʳʤ ʇɺ ʠ 12 - ʙʝʟ ʇɺ). ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʄɻʀ ʇɺ ʚʳʷʚʣʝʥʳ ʫ 351 ʧʘʮʠʝʥʪʘ (276 ʧʨʦʙʘʥʜʘ ʠ 75 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ), ʇɺ ʥʝ ʚʳʷʚʣʝʥʦ ʫ 69 ʧʘʮʠʝʥʪʦʚ (57 ʧʨʦʙʘʥʜʦʚ ʠ 12 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ). 

ɺ ʢʘʯʝʩʪʚʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʨʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ 

ʩ ʅʇʉ ʧʨʠʚʝʜʝʤ ʠʩʪʦʨʠʶ ʩʝʤʴʠ ɾ.  

ʂʣʠʥʠʯʝʩʢʠʡ ʧʨʠʤʝʨ. ɺ ʢʣʠʥʠʢʫ ʦʙʨʘʪʠʣʘʩʴ ʧʘʮʠʝʥʪʢʘ ɾ. 43 ʣʝʪ ʩ 

ʞʘʣʦʙʘʤʠ ʥʘ ʯʘʩʪʳʡ ʩʪʫʣ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʩ ʧʨʠʤʝʩʴʶ ʢʨʦʚʠ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʛʝʤʦʛʣʦʙʠʥʘ ʜʦ 90 ʛ/ʣ, ʢʦʪʦʨʳʝ ʙʝʩʧʦʢʦʠʣʠ ʫʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ 

ʤʝʩʷʮʝʚ. ʇʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʚ ʦʜʥʦʤ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʙʳʣʘ 

ʚʳʧʦʣʥʝʥʘ ʢʦʣʦʥʦʩʢʦʧʠʷ ʠ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ, ʥʘʧʨʘʚʣʝʥʘ ʚ çʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ 

ʈʦʩʩʠʠ ʜʣʷ ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ. ʀʟ ʘʥʘʤʥʝʟʘ ʞʠʟʥʠ 

ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʚʦʟʨʘʩʪʝ 30 ʣʝʪ ʧʘʮʠʝʥʪʢʘ ʧʝʨʝʥʝʩʣʘ ʪʠʨʝʦʠʜʵʢʪʦʤʠʶ ʧʦ 

ʧʦʚʦʜʫ ʨʘʢʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʢʦʣʦʥʦʩʢʦʧʠʶ ʨʘʥʝʝ ʥʠʢʦʛʜʘ ʥʝ ʚʳʧʦʣʥʷʣʘ. ʇʨʠ 

ʪʦʪʘʣʴʥʦʡ ʢʦʣʦʥʦʩʢʦʧʠʠ ʚ ʌɻɹʋ "ʅʄʀʎ ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭ" 

ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ 10-20 ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʚʠʜʘ ʧʦʣʠʧʦʚ ʥʘ ʛʘʫʩʪʨʫ ʚʦ ʚʩʝʭ ʦʪʜʝʣʘʭ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʨʘʟʤʝʨʘʤʠ 0,3-0,8 ʩʤ (ʩʫʤʤʘʨʥʦ 400-800 ʘʜʝʥʦʤ), ʢʨʦʤʝ ʪʦʛʦ 

ʠʤʝʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʘʜʝʥʦʤʳ 1-2,5 ʩʤ ʚ ʜʠʘʤʝʪʨʝ (ʩʫʤʤʘʨʥʦ ʦʢʦʣʦ 20 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ), ʘ ʚ ʜʠʩʪʘʣʴʥʦʡ ʪʨʝʪʠ ʩʠʛʤʦʚʠʜʥʦʡ ʢʠʰʢʠ ï ʵʧʠʪʝʣʠʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʜʦ 2,5 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʧʦʜʦʟʨʠʪʝʣʴʥʦʝ ʚ ʦʪʥʦʰʝʥʠʠ ʤʘʣʠʛʥʠʟʘʮʠʠ. ɺ 

ʧʨʷʤʦʡ ʢʠʰʢʝ ʚʳʷʚʣʝʥʦ ʦʢʦʣʦ 30 ʘʜʝʥʦʤ 0,4-1 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʫ ʧʘʮʠʝʥʪʢʠ ʠʤʝʣʘ ʤʝʩʪʦ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʘʜʝʥʦʤʘʪʦʟʥʦʛʦ ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʦʥʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʢʦʥʩʫʣʴʪʘʮʠʶ ʚʨʘʯʘ-ʛʝʥʝʪʠʢʘ. ʇʨʠ ʚʳʷʩʥʝʥʠʠ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʠʟ 6 ʙʨʘʪʴʝʚ ʠ ʩʝʩʪʝʨ ʧʘʮʠʝʥʪʢʠ ʪʨʦʝ ʧʦʛʠʙʣʠ ʚ ʚʦʟʨʘʩʪʝ 49-54 ʣʝʪ ʦʪ ʨʘʢʘ ʪʦʣʩʪʦʡ 
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ʢʠʰʢʠ ʥʘ ʬʦʥʝ ʥʘʣʠʯʠʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʧʦʣʠʧʦʚ, ʘ ʦʪʝʮ ʧʘʮʠʝʥʪʢʠ ʫʤʝʨ ʦʪ ʨʘʢʘ 

ʞʝʣʫʜʢʘ ʚ ʚʦʟʨʘʩʪʝ 69 ʣʝʪ (ʨʠʩʫʥʦʢ 46). 

 

 

ʈʠʩʫʥʦʢ 46. ʈʦʜʦʩʣʦʚʥʘʷ ʧʘʮʠʝʥʪʢʠ ɾ., 43 ʣʝʪ (III -3, ʫʢʘʟʘʥʘ ʩʪʨʝʣʢʦʡ) 

ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʘ ʪʘʢʞʝ ʵʥʜʦʩʢʦʧʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ, 

ʫ ʧʘʮʠʝʥʪʘ ʙʳʣʦ ʟʘʧʦʜʦʟʨʝʥʦ ʥʘʣʠʯʠʝ ʩʝʤʝʡʥʦʛʦ ʘʜʝʥʦʤʘʪʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, 

ʧʨʦʚʝʜʝʥʦ ʄɻʀ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʧʘʪʦʛʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ 

c.3183_3187delACAAA p.(Gln1062*) ʚ ʛʝʥʝ ɸʈʉ, ʜʠʘʛʥʦʟ ʧʦʜʪʚʝʨʞʜʝʥ. ʇʘʮʠʝʥʪʢʘ 

ʙʳʣʘ ʦʧʝʨʠʨʦʚʘʥʘ ʚ ʦʙʲʝʤʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ J-ʦʙʨʘʟʥʦʛʦ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʨʝʟʝʨʚʫʘʨʦ-

ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, ʠʣʝʦʩʪʦʤʠʠ ʧʦ ʊʦʨʥʙʦʣʣʫ. ʉʦʛʣʘʩʥʦ ʟʘʢʣʶʯʝʥʠʶ ʧʦ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʫʜʘʣʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʧʨʠʟʥʘʢʦʚ ʤʘʣʠʛʥʠʟʘʮʠʠ 

ʧʦʣʠʧʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ, ʦʜʥʘʢʦ ʠʤʝʣ ʤʝʩʪʦ ʘʜʝʥʦʤʘʪʦʟ ʪʦʣʩʪʦʡ 

ʢʠhʢʠ ʩ ʜʠʩʧʣʘʟʠʝʡ ʵʧʠʪʝʣʠʷ ʥʠʟʢʦʡ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʝʡ (low- ʠ high grade).  

 ʇʦ ʜʘʥʥʳʤ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʫ ʧʘʮʠʝʥʪʢʠ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ 2 

ʩʳʥʦʚʝʡ 26 ʠ 18 ʣʝʪ, ʢʦʪʦʨʳʤ ʪʘʢʞʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʄɻʀ. ʋ ʩʪʘʨʰʝʛʦ ʩʳʥʘ ʇɺ 

ʥʝ ʚʳʷʚʣʝʥʦ, ʦʜʥʘʢʦ ʫ ʤʣʘʜʰʝʛʦ ʩʳʥʘ ʦʙʥʘʨʫʞʝʥ ʘʥʘʣʦʛʠʯʥʳʡ ʇɺ ʚ ʛʝʥʝ ɸʈʉ. 

ʇʨʠ ʢʦʣʦʥʦʩʢʦʧʠʠ ʚʦ ʚʩʝʭ ʦʪʜʝʣʘʭ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʫ ʥʝʛʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ 8-

10 ʧʦʣʠʧʦʚ ʥʘ ʛʘʫʩʪʨʫ ʨʘʟʤʝʨʘʤʠ 0,3-0,8 ʩʤ (ʩʫʤʤʘʨʥʦ 320-400 ʘʜʝʥʦʤ), ʚ ʧʨʷʤʦʡ 

ʢʠʰʢʝ ï ʦʢʦʣʦ 20 ʧʦʣʠʧʦʚ ʜʦ 0,4 ʩʤ ʚ ʜʠʘʤʝʪʨʝ. ʇʘʮʠʝʥʪʫ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ 
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ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʧʨʝʜʣʦʞʝʥʦ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ, ʪʘʢ ʞʝ 

ʚʳʧʦʣʥʝʥʘ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ J-ʦʙʨʘʟʥʦʛʦ 

ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʨʝʟʝʨʚʫʘʨʦ-ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, ʠʣʝʦʩʪʦʤʠʷ ʧʦ 

ʊʦʨʥʙʦʣʣʫ.  

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʨʦʜʦʩʣʦʚʥʦʡ ʧʘʮʠʝʥʪʢʠ ɾ. 

ʩʨʝʜʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʛʨʫʧʧʘ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ, ʚ ʢʦʪʦʨʫʶ 

ʚʦʰʣʠ ʜʚʝ ʩʪʘʨʰʠʝ ʩʝʩʪʨʳ ʩʘʤʦʡ ʧʘʮʠʝʥʪʢʠ, ʘ ʪʘʢʞʝ ʜʝʪʠ ʝʝ ʙʨʘʪʴʝʚ ʠ ʩʝʩʪʨʳ, 

ʧʦʛʠʙʰʠʭ ʦʪ ʧʨʦʷʚʣʝʥʠʡ ɸʇʉ (ʨʠʩʫʥʦʢ 46). ʀʟ 8 ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʥʦʩʠʪʝʣʝʡ ʇɺ ʚ ʛʝʥʝ ɸʈʉ ʯʝʪʚʝʨʦ ʦʢʘʟʘʣʠʩʴ ʥʝʜʦʩʪʫʧʥʳ ʣʠʙʦ ʦʪʢʘʟʘʣʠʩʴ ʦʪ 

ʧʨʦʚʝʜʝʥʠʷ ʄɻʀ. ʉʨʝʜʠ ʪʝʭ, ʢʦʤʫ ʄɻʀ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ, ʪʦʣʴʢʦ ʫ ʦʜʥʦʛʦ 

ʨʦʜʩʪʚʝʥʥʠʢʘ ï ʧʣʝʤʷʥʥʠʢʘ ʧʘʮʠʝʥʪʢʠ ɾ. ï ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʇɺ ʚ ʛʝʥʝ 

ɸʈʉ. ʇʨʠ ʢʦʣʦʥʦʩʢʦʧʠʠ ʫ ʥʝʛʦ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʦʢʦʣʦ 600-700 ʘʜʝʥʦʤ ʦʙʦʜʦʯʥʦʡ 

ʢʠʰʢʠ ʜʦ 1,5 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʘ ʪʘʢʞʝ ʦʢʦʣʦ 40 ʧʦʣʠʧʦʚ ʧʨʷʤʦʡ ʢʠʰʢʠ ʜʦ 1 ʩʤ ʚ 

ʜʠʘʤʝʪʨʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʥʝʝ ʧʘʮʠʝʥʪ ɽ. 39 ʣʝʪ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʝ ʧʨʦʚʦʜʠʣ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʦʷʚʣʝʥʠʡ ʢʠʰʝʯʥʦʡ 

ʩʠʤʧʪʦʤʘʪʠʢʠ. ʉ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʦʥ ʪʘʢʞʝ 

ʙʳʣ ʦʧʝʨʠʨʦʚʘʥ ʚ ʦʙʲʝʤʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠ-ʘʩʩʠʩʪʠʨʫʝʤʦʡ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ J-ʦʙʨʘʟʥʦʛʦ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʨʝʟʝʨʚʫʘʨʦ-

ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ, ʠʣʝʦʩʪʦʤʠʠ ʧʦ ʊʦʨʥʙʦʣʣʫ. ʇʦ ʜʘʥʥʳʤ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʜʘʣʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʘʜʝʥʦʤʘʪʦʟʫ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʩ ʜʠʩʧʣʘʟʠʝʡ ʵʧʠʪʝʣʠʷ ʘʜʝʥʦʤ 

ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ/low-grade (ʨʠʩʫʥʦʢ 47).  
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ʈʠʩʫʥʦʢ 47. ʄʘʢʨʦʧʨʝʧʘʨʘʪ ʫʜʘʣʝʥʥʦʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʧʘʮʠʝʥʪʘ ɽ. 39 ʣʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʝʤʴʝ ʧʘʮʠʝʥʪʢʠ ɾ. ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʩʝʤʝʡʥʳʤ ʘʥʘʤʥʝʟʦʤ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤ ʦ ʛʠʙʝʣʠ ʥʝʩʢʦʣʴʢʠʭ ʙʣʠʟʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʚ ʜʦʩʪʘʪʦʯʥʦ 

ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʦʪ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʥʘ ʬʦʥʝ ʥʘʣʠʯʠʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ 

ʧʦʣʠʧʦʚ, ʜʠʘʛʥʦʟ ɸʇʉ ʥʠʢʦʛʜʘ ʨʘʥʝʝ ʥʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʞʠʚʳʝ 

ʯʣʝʥʳ ʩʝʤʴʠ ʥʝ ʙʳʣʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥʳ ʦ ʩʫʱʝʩʪʚʫʶʱʝʤ ʫ ʥʠʭ 

ʚʳʩʦʢʦʤ ʨʠʩʢʝ ʨʘʟʚʠʪʠʷ ʘʥʘʣʦʛʠʯʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʙʨʘʪʠʚʰʘʷʩʷ ʚ çʅʄʀʎ 

ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ɸʇʉ ʧʘʮʠʝʥʪʢʘ ɾ., ʷʚʣʷʷʩʴ ʧʨʦʙʘʥʜʦʤ, ʙʳʣʘ ʦʙʩʣʝʜʦʚʘʥʘ, 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʘ ʚʨʘʯʦʤ-ʛʝʥʝʪʠʢʦʤ, ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʛʥʦʟ ɸʇʉ, ʧʨʦʚʝʜʝʥʦ ʄɻʀ, 

ʧʦʜʪʚʝʨʜʠʚʰʝʝ ʥʘʣʠʯʠʝ ʇɺ ʚ ʛʝʥʝ ɸʈʉ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʜʘʣʝʥʥʦʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʚ ʘʜʝʥʦʤʘʭ 

ʜʠʩʧʣʘʟʠʠ ʵʧʠʪʝʣʠʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʚ ʦʪʥʦʰʝʥʠʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʂʈʈ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʵʪʠʤ, ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʧʦʣʠʧʦʟʥʳʤʠ 

ʩʠʥʜʨʦʤʘʤʠ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʢʨʫʛ ʙʣʠʟʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʨʫʧʧʝ 
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ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʘʥʘʣʦʛʠʯʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʀʟ 6 ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʫ ʜʚʦʠʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʥʘʣʠʯʠʝ ɸʇʉ ʚ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʝ, 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʠʤ ʧʣʘʥʦʚʦʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʠ ʚʢʣʶʯʠʪʴ ʠʭ ʚ 

ʜʘʣʴʥʝʡʰʫʶ ʤʦʥʠʪʦʨʠʥʛʦʚʫʶ ʧʨʦʛʨʘʤʤʫ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ 

ʚʥʝʢʠʰʝʯʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ɸʇʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʦʙʨʘʱʝʥʠʝ ʧʘʮʠʝʥʪʢʠ ɾ. ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʢʣʠʥʠʢʫ ʠ ʚʢʣʶʯʝʥʠʝ ʝʝ ʚ ʈʝʝʩʪʨ 

ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʧʦʣʠʧʦʟʥʳʤʠ ʩʠʥʜʨʦʤʘʤʠ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ 

ʫ 3 ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʚʳʨʘʞʝʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʧʨʠ ʦʙʣʠʛʘʪʥʦ ʧʨʝʜʨʘʢʦʚʦʤ 

ʟʘʙʦʣʝʚʘʥʠʠ.  

 

5.4. ɺʣʠʷʥʠʝ ʚʥʝʜʨʝʥʠʷ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ ʥʘ ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʛʣʘʚʝ IV, ʩ ʥʘʯʘʣʦʤ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʯʘʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ ʚ ʨʘʙʦʪʫ ʙʳʣʠ 

ʚʥʝʜʨʝʥʳ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʙʳʣʦ ʨʝʰʝʥʦ ʦʪʢʘʟʘʪʴʩʷ 

ʦʪ ʪʨʘʥʩʘʥʘʣʴʥʦʡ ʜʝʤʫʢʦʟʘʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ʚ ʧʦʣʴʟʫ ʪʦʪʘʣʴʥʦʡ 

ʤʝʟʦʨʝʢʪʫʤʵʢʪʦʤʠʠ ʩ ʧʝʨʝʩʝʯʝʥʠʝʤ ʧʨʷʤʦʡ ʢʠʰʢʠ ʥʘ ʫʨʦʚʥʝ 1-2 ʩʤ 

ʧʨʦʢʩʠʤʘʣʴʥʝʝ ʚʝʨʭʥʝʛʦ ʢʨʘʷ ʘʥʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʧʨʠ ʧʦʤʦʱʠ ʮʠʨʢʫʣʷʨʥʦʛʦ 

ʩʰʠʚʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ. ʀʩʧʦʣʴʟʫʷ ʨʝʘʣʠʟʦʚʘʥʥʫʶ ʩ ʧʦʤʦʱʴʶ ʚʝʜʝʥʠʷ ʈʝʝʩʪʨʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ, ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʦʙ ʦʮʝʥʢʝ ʦʪʜʘʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʜʘʥʥʦʡ 

ʧʘʪʦʣʦʛʠʝʡ.  

ɺ ʪʘʙʣʠʮʝ 25 ʧʨʠʚʝʜʝʥʳ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ 343 ʧʘʮʠʝʥʪʘʤʠ (ʠʟ ʥʠʭ 127 ʦʧʝʨʠʨʦʚʘʥʳ ʚ ʌɻɹʋ çʅʄʀʎ 

ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ ʠʤʝʥʠ ɸ.ʅ. ʈʳʞʠʭè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʜʦ ʥʘʯʘʣʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ, 216 ï ʦʧʝʨʠʨʦʚʘʥʳ ʚ ʨʘʤʢʘʭ 

ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ).   
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ʊʘʙʣʠʮʘ 25. ʈʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ʚ ʨʘʟʣʠʯʥʳʝ ʚʨʝʤʝʥʥʳʝ 

ʧʝʨʠʦʜʳ. 

ʇʦʢʘʟʘʪʝʣʠ ɼʦ ʚʥʝʜʨʝʥʠʷ 

ʈʝʝʩʪʨʘ (n=127) 

ʇʦʩʣʝ ʚʥʝʜʨʝʥʠʷ 

ʈʝʝʩʪʨʘ (n=216) 

ʨ 

ʇʦʣ ʤʫʞʩʢʦʡ/ʞʝʥʩʢʠʡ 65/62 106/110 0,74 

ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʇɺ ʧʨʠ 

ʄɻʀ, n (%) 

103 (81,1%) 186 (86,1%) 0,22 

ɺʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ 

ʦʧʝʨʘʮʠʠ, ʄʝ (Q1;Q3) 

(ʤʠʥ.-ʤʘʢʩ.), ʣʝʪ 

36 (29;45)  

(17-80) 

34 (29;42)  

(18-74) 

0,04 

ʉʬʠʥʢʪʝʨʦʩʦʭʨʘʥʷʶʱʠʝ 

ʦʧʝʨʘʮʠʠ, n (%) 

90 (70,9%) 195 (90,3%) <0,00001 

ʏʘʩʪʦʪʘ ʩʪʫʣʘ*, ʄʝ (Q1;Q3) 

(ʤʠʥ.-ʤʘʢʩ.), ʨʘʟ/ʩʫʪʢʠ 

7 (5;10)  

(3-15) 

6 (4;7)  

(2-15) 

0,00072 

ʉʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʉʅʇʈ*, n (%) 

¶ ʦʪʩʫʪʩʪʚʠʝ (0-20 

ʙʘʣʣʦʚ) 

¶ ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʡ 

(21-29 ʙʘʣʣʦʚ) 

¶ ʚʳʨʘʞʝʥʥʳʡ (30-42 

ʙʘʣʣʘ) 

 

 

24 (53,3) 

 

8 (17,8) 

 

13 (28,9) 

 

 

 

105 (80,8) 

 

22 (16,9) 

 

3 (2,3) 

 

 

 

 

 

< 0,00001 

ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ 

ʩʪʨʠʢʪʫʨ ʘʥʘʩʪʦʤʦʟʘ ʚ 

ʦʪʜʘʣʝʥʥʦʤ ʧʝʨʠʦʜʝ**, n 

(%) 

13/90 (14,4%) 2/195 (1%) < 0,00001 

ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ 

ʧʦʣʠʧʦʚ ʚ ʦʩʪʘʚʰʝʡʩʷ 

11/90 (12,2%) 38/195 (19,5%) 0,18 
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ʯʘʩʪʠ ʧʨʷʤʦʡ ʢʠʰʢʠ**, n 

(%) 

ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʦʩʪʠ ʚ 

ʪʘʟʫ (ʩʚʠʱʠ ʠʟ ʘʥʘʩʪʦʤʦʟʘ, 

ʨʝʟʝʨʚʫʘʨʘ, ʢʫʣʴʪʠ ʧʨʷʤʦʡ 

ʢʠʰʢʠ), n (%)   

12/127 (9,5%) 2/216 (0,9%) 0,0002 

ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʜʝʩʤʦʤ 

ʚ ʦʪʜʘʣʝʥʥʦʤ ʧʝʨʠʦʜʝ, n 

(%) 

29 (22,8%) 30 (13,9%) 0,005 

* - ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ 175 ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʶ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ 

ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ;  

** - ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʩʬʠʥʢʪʝʨʦʩʦʭʨʘʥʷʶʱʠʭ 

ʦʧʝʨʘʮʠʡ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʣʝʦ-ʨʝʢʪʘʣʴʥʦʛʦ/ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ/ 

ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ  

 

ʇʦʣʫʯʝʥʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ 

ʢ ʣʝʯʝʥʠʶ ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʜʦ ʚʥʝʜʨʝʥʠʷ ʨʘʙʦʪʳ ʈʝʝʩʪʨʘ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʜʦʢʘʟʘʣʠ ʠʭ ʟʥʘʯʠʤʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

ʊʘʢ, ʥʘ ʬʦʥʝ ʩʦʭʨʘʥʷʶʱʝʛʦʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʛʦ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʚ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʯʘʩʪʠ ʥʘʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ ʚʳʧʦʣʥʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʦʢʘʟʘʣʘʩʴ ʥʘ 2 ʛʦʜʘ ʤʝʥʴʰʝ (34 vs 36 ʣʝʪ, ʨ=0,04). ʇʨʠ ʵʪʦʤ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʦʩʣʝ 

ʚʥʝʜʨʝʥʠʷ ʚ ʨʘʙʦʪʫ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ ʯʘʩʪʦʪʘ ʚʳʧʦʣʥʝʥʠʷ 

ʩʬʠʥʢʪʝʨʦʩʦʭʨʘʥʷʶʱʠʭ ʦʧʝʨʘʮʠʡ, ʪ.ʝ. ʚʤʝʰʘʪʝʣʴʩʪʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ 

ʧʘʮʠʝʥʪʳ ʩʦʭʨʘʥʷʣʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟ ʪʝʣʘ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ɾʂʊ, ʚʳʨʦʩʣʘ ʩ 

70,9% ʜʦ 90,3% (ʨ<0,00001), ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʝʡ ʜʦʣʝʡ 

ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʧʘʮʠʝʥʪʦʚ (ʛʣ. II). 
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ʆʮʝʥʠʚʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʚ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ 

ʧʘʮʠʝʥʪʦʚ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ, ʯʪʦ ʩʚʷʟʘʥʦ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʘʢʪʠʢʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ. ʇʨʠ ʚʳʧʦʣʥʝʥʥʦʡ ʫ 

ʧʘʮʠʝʥʪʦʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʜʝʤʫʢʦʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʮʠʨʢʫʣʷʨʥʦʝ 

ʫʜʘʣʝʥʠʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʦʩʪʘʶʱʝʡʩʷ ʯʘʩʪʠ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʥʘʯʠʥʘʷ ʦʪ 

ʟʫʙʯʘʪʦʡ ʣʠʥʠʠ ʠ ʚʳʰʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ. ʇʨʠ ʵʪʦʤ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʝʣʠʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʨʘʚʤʘʪʠʟʘʮʠʠ ʪ.ʥ. çʧʝʨʝʭʦʜʥʦʡè ʟʦʥʳ ï 

ʦʙʣʘʩʪʠ, ʙʦʛʘʪʦ ʠʥʥʝʨʚʠʨʫʝʤʦʡ ʠ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʩʦʜʝʨʞʘʱʝʡ ʨʝʮʝʧʪʦʨʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʩʪʫʣʘ ʠ ʛʘʟʦʚ, ʥʘʣʠʯʠʝ 

ʨʝʢʪʦ-ʘʥʘʣʴʥʦʛʦ ʠʥʛʠʙʠʪʦʨʥʦʛʦ ʨʝʬʣʝʢʩʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʩʪʘʶʱʘʷʩʷ ʯʘʩʪʴ 

ʧʨʷʤʦʡ ʢʠʰʢʠ, ʣʠʰʝʥʥʘʷ ʩʣʠʟʠʩʪʦʡ, ʩʦ ʚʨʝʤʝʥʝʤ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʦʜʦʙʠʝ 

ʨʠʛʠʜʥʦʡ ʪʨʫʙʢʠ, ʩʣʘʙʦ ʧʨʦʧʫʩʢʘʶʱʝʡ ʧʝʨʠʩʪʘʣʴʪʠʯʝʩʢʫʶ ʚʦʣʥʫ. ɺʩʝ ʵʪʦ ʤʦʞʝʪ 

ʦʙʫʩʣʘʚʣʠʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ ʚʩʪʨʝʯʘʝʤʳʡ ʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ 

ʚʳʨʘʞʝʥʥʳʡ ʩʠʥʜʨʦʤ ʥʠʟʢʦʡ ʧʝʨʝʜʥʝʡ ʨʝʟʝʢʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ (28,9% vs. 2,3%, 

ʨ<0,00001). 

ɺʳʰʝʫʢʘʟʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʤʦʞʝʪ ʙʳʪʴ ʦʪʚʝʪʩʪʚʝʥʝʥ ʠ ʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ 

ʚʳʷʚʣʷʝʤʳʝ ʚ ʦʪʜʘʣʝʥʥʦʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʩʪʨʠʢʪʫʨʳ ʘʥʘʩʪʦʤʦʟʘ ʫ 

ʧʘʮʠʝʥʪʦʚ, ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʝʤʫʢʦʟʘʮʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ (14,4% vs. 

1%, ʨ<0,00001). ʊʘʢ ʫ 13 ʠʟ 90 ʙʦʣʴʥʳʭ, ʧʝʨʝʥʝʩʰʠʭ ʩʬʠʥʢʪʝʨʦʩʦʭʨʘʥʷʶʰʫʶ 

ʦʧʝʨʘʮʠʶ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʘʥʘʩʪʦʤʦʟʘ, ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʩʪʦʡʢʦʡ 

ʝʛʦ ʩʪʨʠʢʪʫʨʳ ï ʩʦʩʪʦʷʥʠʷ, ʧʦʪʨʝʙʦʚʘʚʰʝʛʦ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʩ ʧʨʦʚʝʜʝʥʠʝʤ 

ʙʫʞʠʨʦʚʘʥʠʷ ʘʥʘʩʪʦʤʦʟʘ, ʧʨʠʯʝʤ ʫ 5 ʧʘʮʠʝʥʪʦʚ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ 

ʧʦʜʦʙʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʜʚʘʞʜʳ, ʫ 3 ʧʘʮʠʝʥʪʦʚ ï ʪʨʠʞʜʳ, ʘ ʝʱʝ ʫ ʪʨʦʠʭ ï ʙʦʣʝʝ 

3 ʨʘʟ. ɺ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ ʧʦʜʦʙʥʦʝ ʦʩʣʦʞʥʝʥʠʝ ʦʪʤʝʯʝʥʦ ʫ 2 ʧʘʮʠʝʥʪʦʚ, 

ʦʜʥʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʳʡ ʘʥʘʩʪʦʤʦʟ ʨʫʯʥʳʤ 

ʰʚʦʤ ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʩʦʧʦʩʪʘʚʣʷʶʱʠʭʩʷ ʩʪʝʥʦʢ ʢʠʰʢʠ, ʘ 

ʟʘʞʠʚʣʝʥʠʝ ʧʨʦʭʦʜʠʣʦ ʥʘ ʬʦʥʝ ʧʨʠʟʥʘʢʦʚ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʘʥʘʩʪʦʤʦʟʘ. ʆʙʦʠʤ 

ʧʘʮʠʝʥʪʘʤ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʧʦ 2 ʵʧʠʟʦʜʘ ʧʨʦʚʝʜʝʥʠʷ ʙʫʞʠʨʦʚʘʥʠʷ ʘʥʘʩʪʦʤʦʟʘ, 

ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʩʪʦʡʢʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʩʚʝʪʘ.  
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ʇʨʦʚʝʜʝʥʠʝ ʙʫʞʠʨʦʚʘʥʠʷ ʘʥʘʩʪʦʤʦʟʘ ʚ ʫʩʣʦʚʠʷʭ ʝʛʦ ʩʪʦʡʢʦʛʦ ʩʫʞʝʥʠʷ 

ʨʫʙʮʦʚʳʤʠ ʪʢʘʥʷʤʠ ʟʘʯʘʩʪʫʶ ʚʝʜʝʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʦʞʥʳʭ ʭʦʜʦʚ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʦʩʪʝʡ. ʊʘʢ, ʫ 6 ʧʘʮʠʝʥʪʦʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʠʤʝʥʥʦ ʵʪʦ 

ʷʚʠʣʦʩʴ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʜʣʠʪʝʣʴʥʦ ʥʝʟʘʞʠʚʘʶʱʠʭ ʚʥʫʪʨʝʥʥʠʭ ʩʚʠʱʝʡ ʚ 

ʦʙʣʘʩʪʠ ʘʥʘʩʪʦʤʦʟʘ ʠ ʨʝʟʝʨʚʫʘʨʘ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʤʳ. ɽʱʝ ʫ 6 ʧʘʮʠʝʥʪʦʚ ʪʦʡ ʞʝ ʛʨʫʧʧʳ, ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʩ 

ʫʜʘʣʝʥʠʝʤ ʧʨʷʤʦʡ ʢʠʰʢʠ ʙʝʟ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʘʩʪʦʤʦʟʘ, ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʦʩʪʠ ʚ ʤʘʣʦʤ ʪʘʟʫ, ʜʨʝʥʠʨʫʶʱʝʡʩʷ ʥʘ ʢʦʞʫ ʧʨʦʤʝʞʥʦʩʪʠ 

ʯʝʨʝʟ ʢʫʣʴʪʶ ʘʥʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʠʣʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʨʫʙʝʮ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʤʝʞʥʦʩʪʠ. ɿʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ (0,9% vs. 9,5%, ʨ=0,0002) ʚʩʪʨʝʯʝʥʥʳʝ ʚ 

ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ ʧʦʜʦʙʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʙʳʣʠ ʦʙʫʩʣʦʚʣʝʥʳ ʚʳʧʦʣʥʝʥʠʝʤ 

ʧʦʚʪʦʨʥʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʫʜʘʣʝʥʠʶ ʦʩʪʘʚʰʠʭʩʷ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʨʘʥʝʝ 

ʥʠʟʚʝʜʝʥʥʳʭ ʚ ʧʦʣʦʩʪʴ ʪʘʟʘ. 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʦʪʢʘʟʘ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ 

ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʚ ʧʦʣʴʟʫ ʨʝʟʝʨʚʫʘʨʦ-ʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ 

ʨʫʯʥʳʤ ʰʚʦʤ ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʚʠʜʷʪ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʫʜʘʣʝʥʠʷ ʚʩʝʡ ʧʨʷʤʦʡ ʢʠʰʢʠ 

ʚʧʣʦʪʴ ʜʦ ʟʫʙʯʘʪʦʡ ʣʠʥʠʠ ʚ ʥʘʜʝʞʜʝ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʰʘʥʩʦʚ ʥʘ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ 

ʧʦʣʠʧʦʚ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ. ɺ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ 

ʜʠʥʘʤʠʯʝʩʢʦʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʷʚʣʝʥʠʝ 

ʘʜʝʥʦʤ ʚ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ʫ 38 ʧʘʮʠʝʥʪʦʚ (19,5%), ʧʨʠʯʝʤ ʚʨʝʤʷ 

ʠʭ ʜʠʘʛʥʦʩʪʠʢʠ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 6 ʜʦ 48 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʷ ʘʜʝʥʦʤ 

ʚʳʰʝ ʘʥʘʩʪʦʤʦʟʘ ï ʚ ʪʦʥʢʦʢʠʰʝʯʥʦʤ ʨʝʟʝʨʚʫʘʨʝ ʠ ʧʨʠʚʦʜʷʱʝʡ ʯʘʩʪʠ ʪʦʥʢʦʡ 

ʢʠʰʢʠ. ʅʘ ʤʦʤʝʥʪ ʚʳʷʚʣʝʥʠʷ ʧʦʣʠʧʦʚ ʠʭ ʯʠʩʣʦ ʩʦʩʪʘʚʣʷʣʦ ʦʪ 1 ʜʦ 8 ʫ ʦʜʥʦʛʦ 

ʧʘʮʠʝʥʪʘ, ʘ ʨʘʟʤʝʨʳ ʥʝ ʧʨʝʚʳʰʘʣʠ 1 ʩʤ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (ʫ 

35 ʠʟ 38 ʧʘʮʠʝʥʪʦʚ) ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʘʜʝʥʦʤ ʯʝʨʝʟ 

ʢʦʣʦʥʦʩʢʦʧ, ʧʨʠʯʝʤ ʟʘʯʘʩʪʫʶ ʵʪʘ ʧʨʦʮʝʜʫʨʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʜʥʝʚʥʦʛʦ 

ʩʪʘʮʠʦʥʘʨʘ. ʋ 3 ʧʘʮʠʝʥʪʦʚ ʥʘ ʬʦʥʝ ʨʫʙʮʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʦʙʣʘʩʪʠ ʨʘʥʝʝ 

ʚʳʧʦʣʥʝʥʥʦʡ ʧʦʣʠʧʵʢʪʦʤʠʠ ʠ/ʠʣʠ ʚʩʣʝʜʩʪʚʠʝ ʙʣʠʟʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʜʝʥʦʤʳ ʢ 

ʦʙʣʘʩʪʠ ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʙʳʣʦ 
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ʧʨʠʟʥʘʥʦ ʥʝʚʦʟʤʦʞʥʳʤ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʪʨʘʥʩʘʥʘʣʴʥʦʝ 

ʠʩʩʝʯʝʥʠʝ ʩʣʠʟʠʩʪʦʡ ʧʦ ʪʠʧʫ ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʝʤʫʢʦʟʘʮʠʠ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ 

ʧʨʷʤʦʡ ʢʠʰʢʠ ʚ ʫʩʣʦʚʠʷʭ ʦʧʝʨʘʮʠʦʥʥʦʡ ʧʦʜ ʵʧʠʜʫʨʘʣʴʥʦʡ ʘʥʝʩʪʝʟʠʝʡ. ʅʠ ʚ 

ʦʜʥʦʤ ʩʣʫʯʘʝ ʨʝʟʫʣʴʪʘʪ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʜʘʣʝʥʥʳʭ ʘʜʝʥʦʤ 

ʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ ʦ ʤʘʣʠʛʥʠʟʘʮʠʠ ʠ/ʠʣʠ ʜʠʩʧʣʘʟʠʠ ʵʧʠʪʝʣʠʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

(high grade). ʋ ʧʘʮʠʝʥʪʦʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʝʜʝʥʥʫʶ ʚʦ 

ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʜʝʤʫʢʦʟʘʮʠʶ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʪʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʷʚʣʝʥʠʝ 

ʘʜʝʥʦʤ ʚ ʦʪʜʘʣʝʥʥʦʤ ʧʝʨʠʦʜʝ, ʧʨʠʯʝʤ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʞʠʜʘʝʤʦ ʦʢʘʟʘʣʘʩʴ 

ʥʠʞʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ (12,2% vs. 19,5%, ʨ=0,18), ʦʜʥʘʢʦ 

ʨʘʟʥʠʮʘ ʥʝ ʜʦʩʪʠʛʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ.  

 

5.5. ɺʣʠʷʥʠʝ ʚʥʝʜʨʝʥʠʷ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʅʇʉ ʥʘ ʯʘʩʪʦʪʫ ʚʳʷʚʣʝʥʠ ̫

ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʛʨʦʟʥʳʭ ʧʨʦʙʣʝʤ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ʚ ʦʪʜʘʣʝʥʥʦʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʩʪʘʥʦʚʠʪʩʷ ʧʦʷʚʣʝʥʠʝ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʚ 

ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ. ʀʭ ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʙʳʩʪʨʳʡ ʨʦʩʪ ʟʘʯʘʩʪʫʶ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʨʘʟʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ ʦʩʪʨʳʭ ʩʦʩʪʦʷʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʩʜʘʚʣʝʥʠʝʤ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ï ʢʠʰʝʯʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ, ʩʪʝʥʦʟʫ ʤʦʯʝʪʦʯʥʠʢʦʚ, 

ʪʨʦʤʙʦʟʫ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʦʩʫʜʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʪ.ʜ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʥʘ ʜʦʦʧʝʨʘʮʠʦʥʥʦʤ ʵʪʘʧʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʝʩʤʦʤʳ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚ ʪʦʣʱʝ 

ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ, ʙʨʳʞʝʡʢʝ ʪʦʥʢʦʡ ʢʠʰʢʠ ʠ ʚ ʜʨʫʛʠʭ ʣʦʢʘʣʠʟʘʮʠʷʭ ʫ 8 

ʧʘʮʠʝʥʪʦʚ (ʧʦ 4 ʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʠ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʘʭ). ʇʨʠ ʵʪʦʤ, ʢʘʢ ʙʳʣʦ 

ʫʢʘʟʘʥʦ ʚʳʰʝ, ʚ 3 ʩʣʫʯʘʷʭ ʨʘʟʤʝʨʳ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʜʝʩʤʦʠʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʟʘʩʪʘʚʠʣʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʨʘʜʠʢʘʣʴʥʦʡ ʦʧʝʨʘʮʠʠ ʠ ʦʛʨʘʥʠʯʠʪʴʩʷ ʫ ʵʪʠʭ 

ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʝʜʝʥʠʝʤ ʨʝʛʫʣʷʨʥʳʭ ʢʦʣʦʥʦʩʢʦʧʠʡ ʩ ʫʜʘʣʝʥʠʝʤ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ 

ʘʜʝʥʦʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ʋ ʜʨʫʛʠʭ 5 ʧʘʮʠʝʥʪʦʚ ʫʜʘʣʦʩʴ ʚʳʧʦʣʥʠʪʴ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʦʙʲʝʤʝ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ, ʦʜʥʘʢʦ ʚ 4 ʩʣʫʯʘʷʭ ʦʧʝʨʘʮʠʷ ʙʳʣʘ 

ʟʘʚʝʨʰʝʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʥʮʝʚʦʡ ʠʣʝʦʩʪʦʤʳ, ʠ ʣʠʰʴ ʫ ʦʜʥʦʡ ʧʘʮʠʝʥʪʢʠ, ʫ 

ʢʦʪʦʨʦʡ ʥʝʩʢʦʣʴʢʦ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʨʘʩʧʦʣʘʛʘʣʦʩʴ ʚ ʪʦʣʱʝ ʧʝʨʝʜʥʝʡ 
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ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ, ʫʜʘʣʦʩʴ ʚʳʧʦʣʥʠʪʴ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʠ ʨʝʟʝʨʚʫʘʨʦ-ʨʝʢʪʘʣʴʥʦʛʦ 

ʥʘʜʘʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ.  

ʋ 11 ʧʘʮʠʝʥʪʦʚ ʥʘʣʠʯʠʝ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʙʨʳʞʝʡʢʠ ʪʦʥʢʦʡ ʢʠʰʢʠ 

ʷʚʠʣʦʩʴ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʥʘʭʦʜʢʦʡ, ʥʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʦʡ ʨʘʥʝʝ ʥʘ ʵʪʘʧʝ 

ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʈʘʟʤʝʨʳ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʚʘʨʴʠʨʦʚʘʣʠ 

ʦʪ 3 ʜʦ 8 ʩʤ, ʘ ʧʨʠʯʠʥʦʡ ʥʝʚʳʷʚʣʝʥʠʷ ʠʭ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ ʩʪʘʣ, ʧʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʜʠʬʬʫʟʥʳʡ ʭʘʨʘʢʪʝʨ ʨʦʩʪʘ ʦʧʫʭʦʣʝʡ ʙʝʟ ʯʝʪʢʠʭ ʛʨʘʥʠʮ, ʯʪʦ ʙʳʣʦ 

ʨʘʩʮʝʥʝʥʦ ʧʨʠ ʂʊ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʢʘʢ ʦʯʘʛʦʚʳʝ ʫʧʣʦʪʥʝʥʠʷ ʢʣʝʪʯʘʪʢʠ 

ʚ ʦʙʣʘʩʪʠ ʙʨʳʞʝʡʢʠ ʪʦʥʢʦʡ ʢʠʰʢʠ. ɺ 5 ʩʣʫʯʘʷʭ ʜʝʩʤʦʠʜʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʙʨʳʞʝʡʢʝ ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʦʙʲʝʤ ʦʧʝʨʘʮʠʠ ʙʳʣ ʨʘʩʰʠʨʝʥ ʜʦ ʢʦʣʧʨʦʢʪʵʢʪʦʤʠʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʝʟʝʢʮʠʝʡ 

ʫʯʘʩʪʢʘ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ ʩ ʫʜʘʣʝʥʠʝʤ ʜʝʩʤʦʠʜʦʚ en-bloc. ʋ 4 ʠʟ ʵʪʠʭ 

ʧʘʮʠʝʥʪʦʚ ʧʨʠʰʣʦʩʴ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʦʧʝʨʘʮʠʠ ï 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʦʥʢʦʢʠʰʝʯʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ - ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʜʣʠʥʳ 

ʦʩʪʘʚʰʝʡʩʷ ʙʨʳʞʝʡʢʠ ʜʣʷ ʥʠʟʚʝʜʝʥʠʷ ʨʝʟʝʨʚʫʘʨʘ ʚ ʧʦʣʦʩʪʴ ʪʘʟʘ, ʙʳʣʘ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʢʦʥʮʝʚʘʷ ʠʣʝʦʩʪʦʤʘ; ʧʷʪʦʤʫ ʧʘʮʠʝʥʪʫ ʫʜʘʣʦʩʴ ʚʳʧʦʣʥʠʪʴ ʚʝʩʴ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ ʦʙʲʝʤ ʦʧʝʨʘʮʠʠ. ɽʱʝ ʫ 6 ʧʘʮʠʝʥʪʦʚ ʣʦʢʘʣʠʟʘʮʠʠ ʜʝʩʤʦʠʜʥʳʭ 

ʦʧʫʭʦʣʝʡ ʚ ʩʨʝʜʥʝʡ ʠ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʷʭ ʙʨʳʞʝʡʢʠ ʪʦʥʢʦʡ ʢʠʰʢʠ ʦʙʫʩʣʦʚʠʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʠ ʥʠʟʚʝʩʪʠ ʪʦʥʢʦʢʠʰʝʯʥʳʡ ʨʝʟʝʨʚʫʘʨ ʚ ʧʦʣʦʩʪʴ ʪʘʟʘ 

ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʘʥʘʩʪʦʤʦʟʘ, ʦʜʥʘʢʦ ʙʝʟ ʫʜʘʣʝʥʠʷ ʩʘʤʠʭ ʜʝʩʤʦʠʜʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. ʕʪʠ ʧʘʮʠʝʥʪʳ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʙʳʣʠ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʳ 

ʚʨʘʯʦʤ-ʭʠʤʠʦʪʝʨʘʧʝʚʪʦʤ, ʥʘʯʘʣʠ ʧʦʣʫʯʘʪʴ ʧʨʝʜʧʠʩʘʥʥʦʝ ʣʝʯʝʥʠʝ. 

ʋ 60 ʧʘʮʠʝʥʪʦʚ (30 ʠʟ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʠ 30 ï ʠʟ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ) ʚ 

ʦʪʜʘʣʝʥʥʦʤ ʧʝʨʠʦʜ ʦʪʤʝʯʝʥʦ ʧʦʷʚʣʝʥʠʝ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʚ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ. ʉʫʤʤʘʨʥʳʝ ʜʘʥʥʳʝ ʦ ʧʘʮʠʝʥʪʘʭ ʩ ʜʝʩʤʦʠʜʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʘ 26. 
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ʊʘʙʣʠʮʘ 26. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʩʤʦʠʜʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʥʘ ʬʦʥʝ 

ɸʇʉ.  

ʇʨʠʟʥʘʢ N=79 

ʄʫʞʯʠʥʳ, n (%) 

ɾʝʥʱʠʥʳ, n (%) 

39 (49,4) 

40 (50,6) 

ɺʦʟʨʘʩʪ ʜʠʘʛʥʦʩʪʠʢʠ ɸʇʉ,  

ʄʝ (Q1;Q3) (ʤʠʥ.-ʤʘʢʩ.), ʣʝʪ 

30 (24;37) 

(12-54) 

ʅʘʣʠʯʠʝ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ɸʇʉ, n (%) 54 (68,4) 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ,  

ʄʝ (Q1;Q3) (ʤʠʥ.-ʤʘʢʩ.), ʰʪ. 

340 (130;620) 

(50-2000) 

ʅʘʣʠʯʠʝ ʧʦʣʠʧʦʚ ʚ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʝ, n (%) 22 (27,8) 

ʅʘʣʠʯʠʝ ʇɺ ʚ ʛʝʥʝ ɸʈʉ, n (%) 70 (90,1) *  

ʅʘʣʠʯʠʝ ʇɺ ʚ ʜʨʫʛʠʭ ʛʝʥʘʭ, ʢʨʦʤʝ ɸʈʉ, n (%) - 

ɺʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ ʦʧʝʨʘʮʠʠ,  

ʄʝ (Q1;Q3) (ʤʠʥ.-ʤʘʢʩ.), ʣʝʪ 

33 (28;41) 

(18-62) 

ɺʳʷʚʣʝʥʠʝ ʜʝʩʤʦʤʳ, n (%) 

- ʜʦ ʦʧʝʨʘʮʠʠ 

- ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ 

- ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ,  

 

8 (10,1) 

11 (13,9) 

60 (76) 

ɺʠʜ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʜʦʩʪʫʧʘ, n (%) 

- ʦʪʢʨʳʪʳʡ 

- ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʡ 

 

51 (64,6) 

25 (35,4) 

ʅʘʣʠʯʠʝ ʂʈʈ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, n (%) 

22 (27,9) 

ʉʨʦʢ ʚʳʷʚʣʝʥʠʷ ʜʝʩʤʦʤʳ**, ʄʝ (Q1;Q3) (ʤʠʥ.-ʤʘʢʩ.), 

ʤʝʩ. ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 

18 (13;22) 

(6-60) 

*  ʩʨʝʜʠ ʪʝʭ, ʫ ʢʦʛʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

** ʩʨʝʜʠ ʪʝʭ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ɼʆ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ 
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ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʩʤʦʠʜʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʘʪʦʛʝʥʥʳʝ ʚʘʨʠʘʥʪʳ 

ʪʦʣʴʢʦ ʚ ʛʝʥʝ ɸʈʉ, ʧʨʠʯʝʤ ʪʦʯʢʦʚʳʝ ʇɺ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ ʧʦʜʘʚʣʷʶʱʝʛʦ 

ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ, ʘ ʢʨʫʧʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʛʝʥʘ ɸʈʉ ï ʣʠʰʴ ʚ 4 ʩʣʫʯʘʷʭ (5,7%). 

ʋ 7 ʧʘʮʠʝʥʪʦʚ ʇɺ ʥʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʠ ʚ ʦʜʥʦʤ ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʝʥʦʚ, ʝʱʝ ʫ 

ʜʚʦʠʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ (ʄɻʀ) ʥʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ ʩ 

ʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʠ ʘʢʮʝʥʪʠʨʦʚʘʥʥʳʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʙʦʣʴʥʳʭ 

ʩ ɸʇʉ ʚ ʨʘʤʢʘʭ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʧʦʣʠʧʦʟʥʳʤʠ ʩʠʥʜʨʦʤʘʤʠ 

ʩʨʦʢ ʚʳʷʚʣʝʥʠʷ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ (ʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʠʭ 

ʣʝʯʝʥʠʷ) ʦʢʘʟʘʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 12 ʤʝʩʷʮʝʚ ʨʘʥʴʰʝ, ʯʝʤ ʫ ʙʦʣʴʥʳʭ ʠʟ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ (12 vs. 24 ʤʝʩʷʮʘ, ʨ=0,007). 

ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ɸʇʉ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʧʦʠʩʢʘ ʚʦʟʤʦʞʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʩʤʦʤʘʤʠ 

ʠ ʙʝʟ ʥʠʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 27. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʜʝʩʤʦʠʜʥʳʝ ʦʧʫʭʦʣʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ ʙʦʣʴʥʳʭ ʩ ʇɺ ʪʦʣʴʢʦ ʚ ʛʝʥʝ ɸʈʉ ʣʠʙʦ ʫ 

ʪʝʭ, ʢʦʤʫ ʄɻʀ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ, ʣʠʙʦ ʫ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʚʳʷʚʣʝʥʥʳʭ ʇɺ, ʚ ʛʨʫʧʧʫ 

ʩʨʘʚʥʝʥʠʷ ʚʦʰʣʠ ʪʦʣʴʢʦ ʧʘʮʠʝʥʪʳ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʄɻʀ.  

 

ʊʘʙʣʠʮʘ 27. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʴʥʳʭ ʩ ʜʝʩʤʦʠʜʥʳʤʠ 

ʦʧʫʭʦʣʷʤʠ ʠ ʙʝʟ ʥʘʣʠʯʠʷ ʜʝʩʤʦʠʜʦʚ.  

ʇʨʠʟʥʘʢ ʇʘʮʠʝʥʪʳ ʩ ɼʆ, 

(n=79) 

ʇʘʮʠʝʥʪʳ ʙʝʟ ɼʆ, 

(n=290) 

ʨ 

ʄʫʞʯʠʥʳ, n (%) 

ɾʝʥʱʠʥʳ, n (%) 

39 (49,4) 

40 (50,6) 

142 (49) 

148 (51) 

 1 

ɺʦʟʨʘʩʪ ʜʠʘʛʥʦʩʪʠʢʠ 

ɸʇʉ, ʄʝ (Q1;Q3) (ʤʠʥ.-

ʤʘʢʩ.), ʣʝʪ 

30 (24;37) 

(12-54) 

31 (22;38) 

(7-72) 

0,48 
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ʅʘʣʠʯʠʝ ʩʝʤʝʡʥʦʛʦ 

ʘʥʘʤʥʝʟʘ ɸʇʉ, n (%) 

54 (68,4) 175 (60,3) 0,24 

ʅʘʣʠʯʠʝ ʙʦʣʴʰʠʭ 

ʧʝʨʝʩʪʨʦʝʢ ʚ ʛʝʥʝ ɸʈʉ, n 

(%) 

4 (5,7) 27 (9,3) 0,36 

ʆʧʝʨʘʮʠʠ ʥʘ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ ʚ ʘʥʘʤʥʝʟʝ, n (%) 

4 (5,7) 34 (11,7) 0,096 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ 

ʪʦʣʩʪʦʡ ʢʠʰʢʝ, ʄʝ 

(Q1;Q3) (ʤʠʥ.-ʤʘʢʩ.), ʰʪ. 

340 (152;630) 

(40-2000) 

278 (125;560) 

(11-2000) 

0,21 

ʅʘʣʠʯʠʝ ʧʦʣʠʧʦʚ ʚ 12-

ʧʝʨʩʪʥʦʡ ʢʠʰʢʝ, n (%) 

22 (27,8) 70 (24,1) 0,56 

ɺʦʟʨʘʩʪ ʥʘ ʤʦʤʝʥʪ 

ʦʧʝʨʘʮʠʠ*, ʄʝ (Q1;Q3) 

(ʤʠʥ.-ʤʘʢʩ.), ʣʝʪ 

33 (28;41) 

(18-62) 

33 (27;42) 

(17-74) 

0,49 

ɺʠʜ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʜʦʩʪʫʧʘ*, n (%): 

- ʦʪʢʨʳʪʳʡ 

- ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʡ 

 

 

51 (64,6) 

25 (35,4) 

 

 

122 (42,1) 

148 (57,9) 

 

 

0,001 

ʅʘʣʠʯʠʝ ʂʈʈ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ 

ʢʦʣʦʥʦʩʢʦʧʠʠ, n (%) 

15 (19) 81 (27,9) 0,11 

ʅʘʣʠʯʠʝ ʂʈʈ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ*, n (%) 

22 (27,9) 90 (31) 0,41 

ʅʘʣʠʯʠʝ ʦʩʣʦʞʥʝʥʠʡ ʚ ʧ/ʦ 

ʧʝʨʠʦʜʝ 3 ʠ 4 ʩʪʝʧʝʥʠ ʧʦ 

Clavien-Dindo*, n (%) 

9 (11,4) 14 (4,8) 0,06 
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* - ʜʣʷ ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʮʝʥʢʝ ʨʘʟʣʠʯʥʳʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ, ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ 

ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʣʠʰʴ ʚʠʜ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʜʦʩʪʫʧʘ ʦʢʘʟʘʣʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤ ʦʪʣʠʯʠʝʤ ʚ ʛʨʫʧʧʘʭ ʩʨʘʚʥʝʥʠʷ. ʇʨʠ 

ʵʪʦʤ ʬʘʢʪʦʨ ʥʘʣʠʯʠʷ ʩʝʨʴʝʟʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ ʪʘʢʞʝ ʟʥʘʯʠʤʦ ʦʪʣʠʯʘʣʩʷ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ, ʦʜʥʘʢʦ ʨʘʟʣʠʯʠʝ ʥʝ ʜʦʩʪʠʛʣʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ (11,4% vs. 4,8%, ʨ=0,06).  

ɽʱʝ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ, ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ ʣʦʢʘʣʠʟʘʮʠʶ ʇɺ 

ʚ ʛʝʥʝ ɸʈʉ. ʅʘ ʨʠʩʫʥʢʝ 48 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʜʝʩʤʦʠʜʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʪʦʯʢʦʚʳʭ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʛʝʥʝ 

ɸʈʉ. 

 

ʈʠʩʫʥʦʢ 48. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʩʤʦʠʜʥʳʤʠ 

ʦʧʫʭʦʣʷʤʠ ʪʦʯʢʦʚʳʭ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʛʝʥʝ ɸʈʉ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʩʨʘʚʥʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 49 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ, ʦʪʨʘʞʘʶʱʘʷ 

ʩʦʦʪʥʦʰʝʥʠʝ ʯʘʩʪʦʪʳ ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʠʭ ʚ ʛʝʥʝ 

ɸʈʉ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʩʤʦʠʜʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʠ ʙʝʟ ʥʠʭ.  
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ʈʠʩʫʥʦʢ 49. ʉʦʦʪʥʦʰʝʥʠʝ ʯʘʩʪʦʪʳ ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦ 

ʣʦʢʘʣʠʟʘʮʠʠ ʠʭ ʚ ʛʝʥʝ ɸʈʉ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʩʤʦʠʜʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʠ ʙʝʟ 

ʥʠʭ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ [96,196], ʙʦʣʴʰʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʜʝʩʤʦʠʜʥʳʭ 

ʦʧʫʭʦʣʝʡ ʦʪʤʝʯʝʥ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʤʝʡʥʳʤ ʘʜʝʥʦʤʘʪʦʟʦʤ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʫ 

ʢʦʪʦʨʳʭ ʇɺ ʨʘʩʧʦʣʘʛʘʝʪʩʷ, ʥʘʯʠʥʘʷ ʩ 1444 ʢʦʜʦʥʘ ʜʦ 3Ë-ʢʦʥʮʘ. ʅʘʦʙʦʨʦʪ, ʚ 

ʢʦʛʦʨʪʝ ʧʘʮʠʝʥʪʦʚ, ʚʦʰʝʜʰʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʇɺ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʛʝʥʘ ɸʈʉ ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨʥʦ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ROC-ʘʥʘʣʠʟʘ 

(ʨʠʩʫʥʦʢ 50) ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʣʦʢʘʣʠʟʘʮʠʷ ʇɺ ʜʘʣʝʝ 876 ʢʦʜʦʥʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ (ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 66,2%, 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ 53,4%, AUC=0,60, ʨ=0,01). 
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ɸ  ɹ  

ʈʠʩʫʥʦʢ 50. ROC-ʢʨʠʚʘʷ (ɸ) ʠ ʪʦʯʝʯʥʘʷ ʜʠʘʛʨʘʤʤʘ (ɹ) ʟʘʚʠʩʠʤʦʩʪʠ ʬʘʢʪʘ 

ʨʘʟʚʠʪʠʷ ʜʝʩʤʦʠʜʥʦʡ ʦʧʫʭʦʣʠ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ ʇɺ ʚ ʛʝʥʝ ɸʈʉ 

 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʜʝʩʤʦʠʜʥʳʭ 

ʦʧʫʭʦʣʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ, ʘ ʟʘʪʝʤ 

ʣʦʛʠʩʪʠʯʝʩʢʠ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʚ ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʛʨʫʞʝʥʳ ʬʘʢʪʦʨʳ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʛʨʫʧʧ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʩʤʦʠʜʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʠ ʙʝʟ ʥʠʭ, ʘ 

ʪʘʢʞʝ ʬʘʢʪʦʨ ʣʦʢʘʣʠʟʘʮʠʠ ʇɺ ʚ ʛʝʥʝ ɸʈʉ (ʪʘʙʣʠʮʘ 28).  

 

ʊʘʙʣʠʮʘ 28. ɸʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ.   

ʌʘʢʪʦʨ ʆʜʥʦʬʘʢʪʦʨʥʳʡ 

ʘʥʘʣʠʟ 

ʄʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ 

ʆʐ (ɼʀ 95%) ʨ ʆʐ (ɼʀ 95%) ʨ 

ʃʦʢʘʣʠʟʘʮʠʷ ʇɺ ʚ 

ʛʝʥʝ ɸʈʉ: 

-ɼʦ 876 ʢʦʜʦʥʘ 

-ʇʦʩʣʝ 876 ʢʦʜʦʥʘ 

  

 

1 

2,20 (1,24-3,89) 

 

 

 

0,007 

 

 

1 

2,15 (1,20-3,83) 
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ʆʧʝʨʘʮʠʠ ʥʘ ʦʨʛʘʥʘʭ 

ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʚ 

ʘʥʘʤʥʝʟʝ: 

-ʅʝʪ  

-ɼʘ 

 

 

 

1 

0,83 (0,29-2,32) 

 

 

 

 

0,7213 

 

 

 

 

- 

 

 

 

 

- 

ʆʧʝʨʘʮʠʦʥʥʳʡ 

ʜʦʩʪʫʧ 

-ʃʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʡ 

-ʆʪʢʨʳʪʳʡ 

 

 

1 

2,14 (1,21-3,78) 

 

 

 

0,0086 

  

 

1 

2,09 (1,18-3,71) 

 

 

 

0,0119 

ʅʘʣʠʯʠʝ 

ʦʩʣʦʞʥʝʥʠʡ ʚ ʧ/ʦ 

ʧʝʨʠʦʜʝ 3 ʠ 4 

ʩʪʝʧʝʥʠ ʧʦ Clavien-

Dindo 

-ʅʝʪ 

-ɼʘ 

 

 

 

 

 

1 

2,03 (0,76-5,48) 

 

 

 

 

 

 

0,1539 

 

 

 

 

 

 

- 

 

 

 

 

 

 

- 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʣʦʢʘʣʠʟʘʮʠʷ ʇɺ 

ʚ ʛʝʥʝ ɸʈʉ ʧʦʩʣʝ 876 ʢʦʜʦʥʘ (ʆʐ=2,15, 95% ɼʀ: 1,20-3,83, ʨ=0,0097) ʠ 

ʦʪʢʨʳʪʳʡ ʜʦʩʪʫʧ ʧʨʠ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʝ (ʆʐ=2,09, 95% ɼʀ: 1,18-

3,71, ʨ=0,0119) ʧʦʩʣʫʞʠʣʠ ʥʝʟʘʚʠʩʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʚʦʜʷ ʠʪʦʛ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʚʥʝʜʨʝʥʠʷ ʈʝʝʩʪʨʘ ʙʦʣʴʥʳʭ 

ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʧʦʣʠʧʦʟʥʳʤʠ ʩʠʥʜʨʦʤʘʤʠ ʚ ʨʘʙʦʪʫ ʢʣʠʥʠʢʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʩʪʠʞʝʥʠʝ ʦʩʥʦʚʥʦʡ ʮʝʣʠ ʩʦʟʜʘʥʠʷ ʠ ʚʝʜʝʥʠʷ ʈʝʝʩʪʨʘ ï ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʠ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ɸʇʉ ï ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ 

ʜʚʫʤʷ ʧʫʪʷʤʠ: ʚ ʚʠʜʝ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ, ʚʧʝʨʚʳʝ 

ʦʙʨʘʪʠʚʰʠʭʩʷ ʫʞʝ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ɸʇʉ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ ʠ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʛʨʫʧʧʝ 
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ʧʘʮʠʝʥʪʦʚ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ. ʊʘʢ ʚʥʝʜʨʝʥʠʝ ʈʝʝʩʪʨʘ ʧʦʟʚʦʣʠʣʦ ʩʤʝʩʪʠʪʴ ʤʝʜʠʘʥʫ 

ʚʦʟʨʘʩʪʘ ʚʳʧʦʣʥʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘ 2 ʛʦʜʘ ʨʘʥʴʰʝ (34 vs. 36 

ʣʝʪ, ʨ=0,04), ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ ʯʘʩʪʦʪʫ ʚʳʧʦʣʥʝʥʠʷ ʩʬʠʥʢʪʝʨʦʩʦʭʨʘʥʷʶʱʠʭ 

ʦʧʝʨʘʮʠʡ ʩ 70,9% ʜʦ 90,3% (ʨ<0,00001), ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʝʡ ʜʦʣʝʡ 

ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʧʘʮʠʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʷʝʤʘʷ 

ʚ ʨʘʤʢʘʭ ʈʝʝʩʪʨʘ ʧʨʦʛʨʘʤʤʘ ʜʣʠʪʝʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʧʦʟʚʦʣʠʣʘ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʠ ʫʜʘʣʷʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʦʪʜʘʣʝʥʥʦʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ (ʚ 19,5% ʩʣʫʯʘʝʚ) ʘʜʝʥʦʤʳ ʚ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ ʧʨʷʤʦʡ ʢʠʰʢʠ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʫʢʘʟʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʩʨʦʢʠ ʠ 

ʯʘʩʪʦʪʫ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʛʨʦʟʥʦʛʦ ʠʟ ʚʥʝʢʠʰʝʯʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ɸʇʉ ï 

ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʚ ʪʢʘʥʷʭ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ ʩ ʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʠ ʘʢʮʝʥʪʠʨʦʚʘʥʥʳʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʩʨʦʢ ʚʳʷʚʣʝʥʠʷ ʜʝʩʤʦʠʜʥʳʭ 

ʦʧʫʭʦʣʝʡ (ʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʠʭ ʣʝʯʝʥʠʷ) ʦʢʘʟʘʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 

12 ʤʝʩʷʮʝʚ ʨʘʥʴʰʝ, ʯʝʤ ʫ ʙʦʣʴʥʳʭ ʠʟ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʛʨʫʧʧʳ (12 vs. 24 ʤʝʩʷʮʘ, 

ʨ=0,007). ʂʨʦʤʝ ʪʦʛʦ, ʥʘʢʦʧʣʝʥʥʘʷ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʈʝʝʩʪʨʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦʟʚʦʣʠʣʘ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʚʳʷʚʣʝʥʠʝ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʧʦʷʚʣʝʥʠʷ ʜʝʩʤʦʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸʇʉ, ʢ ʢʦʪʦʨʳʤ ʙʳʣʠ ʦʪʥʝʩʝʥʳ 

ʣʦʢʘʣʠʟʘʮʠʷ ʇɺ ʚ ʛʝʥʝ ɸʈʉ ʧʦʩʣʝ 876 ʢʦʜʦʥʘ (ʆʐ=2,15, 95% ɼʀ: 1,20-3,83, 

ʨ=0,0097) ʠ ʦʪʢʨʳʪʳʡ ʜʦʩʪʫʧ ʧʨʠ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʝ (ʆʐ=2,09, 95% 

ɼʀ: 1,18-3,71, ʨ=0,0119). ʆʮʝʥʠʚʘʷ ʚʣʠʷʥʠʝ ʚʥʝʜʨʝʥʠʷ ʈʝʝʩʪʨʘ ʥʘ ʯʘʩʪʦʪʫ 

ʚʳʷʚʣʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ɸʇʉ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʟʘ ʧʝʨʠʦʜ ʨʘʙʦʪʳ 

ʈʝʝʩʪʨʘ ʦʪʤʝʯʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʝʝ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʥʘʟʥʘʯʝʥʠʶ ʄɻʀ: ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʦ 

ʚʝʨʠʬʠʮʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʇɺ ʚ ʦʜʥʦʤ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʚ (57,9% vs. 38,8%, 

ʨ<0,00001) ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʧʘʮʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧ ʨʠʩʢʘ, ʧʦʟʚʦʣʠʚʰʝʝ 

ʧʦʜʥʷʪʴ ʯʘʩʪʦʪʫ ʚʳʷʚʣʝʥʠʷ ʠʩʢʦʤʦʛʦ ʇɺ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʜʦ 41,7% ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ 29% (ʨ=0,048) ʚ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʜʦ ʚʥʝʜʨʝʥʠʷ ʈʝʝʩʪʨʘ.  
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ɻʣʘʚʘ VI. ʇʨʠʥʮʠʧʳ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʜʠʘʛʥʦʩʪʠʢʝ ʠ 

ʣʝʯʝʥʠʶ ʙʦʣʴʥʳʭ ʩ ɸʇʉ 

 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʧʨʝʜʳʜʫʱʠʭ ʛʣʘʚʘʭ, ɸʇʉ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʚʘʨʠʘʙʝʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠ, ʪʘʢ ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠ. ʇʨʠ ʵʪʦʤ 

ʝʛʦ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʜʘʞʝ ʫ ʙʣʠʟʢʠʭ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʩʝʤʴʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʦʩʥʦʚʥʳʤ ʠ 

ʥʘʠʙʦʣʝʝ ʛʨʦʟʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ɸʇʉ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʠʡ ʪʘʢʦʚʦʡ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ. 

ʋʯʠʪʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ ʠ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʪʝʯʝʥʠʷ ɸʇʉ, ʩʪʨʘʪʝʛʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʚʳʙʦʨʘ ʦʙʲʝʤʘ ʠ ʚʨʝʤʝʥʠ 

ʣʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʣʘʥ ʜʘʣʴʥʝʡʰʝʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʧʘʮʠʝʥʪʘ ʩ 

ɸʇʉ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʦʙʝʩʧʝʯʠʚʘʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʟʘʜʘʯʫ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ ʂʈʈ, ʥʝ ʦʢʘʟʳʚʘʷ ʧʨʠ ʵʪʦʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ.  

      

6.1. ʈʝʟʫʣʴʪʘʪʳ ʦʜʥʦ- ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʨʠʩʢʘ ʚʳʷʚʣʝʥʠʷ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʠ ʥʝ ʨʝʰʝʥʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʣʝʯʝʥʠʷ 

ʙʦʣʴʥʳʭ ʩ ɸʇʉ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ ʪʝʤ ʧʘʮʠʝʥʪʘʤ, ʫ ʢʦʪʦʨʳʭ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʂʈʈ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʙʣʠʛʘʪʥʳʤ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʧʳʪʘʪʴʩʷ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʂʈʈ ʠ ʧʦʩʪʨʦʝʥʠʝ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʘʮʠʝʥʪʘ ʩ ɸʇʉ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʧʦʢʘʟʘʥʠʷ ʢ 

ʭʠʨʫʨʛʠʯʝʩʢʦʤʫ ʣʝʯʝʥʠʶ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʙʣʠʛʘʪʥʳʤ 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʂʈʈ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ, ʘ ʜʣʷ ʦʩʪʘʣʴʥʳʭ 

ʥʦʟʦʣʦʛʠʡ ʚ ʨʘʤʢʘʭ ɸʇʉ ʨʠʩʢ ʂʈʈ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 50-80%, ʘʥʘʣʠʟ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʜʣʷ ʵʪʠʭ ʛʨʫʧʧ ʧʘʮʠʝʥʪʦʚ ʧʦ-ʦʪʜʝʣʴʥʦʩʪʠ.  
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ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʧʘʮʠʝʥʪʳ ʩ ʥʘʣʠʯʠʝʤ ʇɺ ʚ ʛʝʥʝ ɸʈʉ, ʘ ʪʘʢʞʝ ʪʝ 

ʙʦʣʴʥʳʝ, ʫ ʢʦʪʦʨʳʭ ʇɺ ʧʨʠ ʄɻʀ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʠʣʠ ʄɻʀ ʥʝ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʚʦʦʙʱʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʣʠʯʠʝ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʫ 106 (37,1%) ʠʟ 286 ʧʘʮʠʝʥʪʦʚ. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʙʦʣʴʥʳʭ ʩ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʧʦ ʜʘʥʥʳʤ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʣʠʯʠʝʤ 

ʂʈʈ ʠ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʤʘʣʠʛʥʠʟʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 29. 

 

ʊʘʙʣʠʮʘ 29. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʴʥʳʭ ʩ ʂʈʈ ʥʘ ʬʦʥʝ 

ʉɸʊʂ ʠ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʤʘʣʠʛʥʠʟʘʮʠʠ.  

ʇʨʠʟʥʘʢ ɹʦʣʴʥʳʝ ʩ ʂʈʈ, 

n=106 

ɹʦʣʴʥʳʝ ʙʝʟ ʂʈʈ, 

n=180 

ʨ 

ʇʦʣ, ʤ/ʞ 55/51 89/91 0,7 

ɺʦʟʨʘʩʪ ʜʠʘʛʥʦʩʪʠʢʠ 

ʉɸʊʂ, ʄʝ 

35 (30;43) 

(16-72) 

28 (20;35) 

(7-72) 

<0,00001 

ɺʦʟʨʘʩʪ ʜʠʘʛʥʦʩʪʠʢʠ 

ʂʈʈ, ʣʝʪ 

38 (32;48) 

(19-74) 

-  

ʇʨʦʙʘʥʜ/ʨʦʜʩʪʚʝʥʥʠʢ 93/13   (87,7%) 140/40   (77,8%) 0,04 

ʅʘʣʠʯʠʝ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ 

ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʤʥʝʟʘ, n (%) 

7 (6,6%) 17 (9,4%) 0,5 

ʅʘʣʠʯʠʝ ʩʝʤʝʡʥʦʛʦ 

ʘʥʘʤʥʝʟʘ ʉɸʊʂ, n (%) 

28 (26,4%) 91 (50,6%) 0,00007 

ʅʘʣʠʯʠʝ ʩʝʤʝʡʥʦʛʦ 

ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʤʥʝʟʘ, n (%) 

74 (69,8%) 149 (82,8%) 0,012 

ʅʘʣʠʯʠʝ ʂʈʈ ʚ 

ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝʟʝ, n 

(%) 

61 (57,5%) 118 (65,6%) 0,2 
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ɺʦʟʨʘʩʪ ʜʠʘʛʥʦʩʪʠʢʠ 

ʉɸʊʂ ʚ ʩʝʤʴʝ, ʣʝʪ 

35 (29;43) 

(16-72) 

26 (19;34) 

(7-72) 

<0,00001 

ʅʘʣʠʯʠʝ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʘʥʘʤʥʝʟʘ ʧʦ ʧʦʚʦʜʫ 

ʉɸʊʂ, n (%) 

12 (11,3%) 19 (10,6%) 0,8 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʝ, ʄʝ 

280 (100;660) 

(20-2000) 

375 (140;630) 

(23-2005) 

0,3 

ɺʳʧʦʣʥʝʥʠʝ 

ʧʦʣʠʧʵʢʪʦʤʠʡ ʚ 

ʘʥʘʤʥʝʟʝ, n (%) 

18 (17%) 46 (25,6%) 0,1 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʣʠʧʵʢʪʦʤʠʡ ʥʘ 1 

ʧʘʮʠʝʥʪʘ ʚ ʘʥʘʤʥʝʟʝ 

1,8 (33/18) 3,3 (152/46)  

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ 

ʧʨʷʤʦʡ ʢʠʰʢʝ,  

20 (10;40) 

(0-150) 

30 (15;48) 

(0-300) 

0,04 

Max ʨʘʟʤʝʨ ʧʦʣʠʧʘ ʚ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ, ʤʤ 

25 (15;40) 

(2-70) 

20 (10;30) 

(5-90) 

0,01 

Max ʨʘʟʤʝʨ ʧʦʣʠʧʘ ʚ 

ʧʨʷʤʦʡ ʢʠʰʢʝ, ʤʤ 

18 (10;30) 

(0-80) 

10 (6;20) 

(2-60) 

0,0006 

ʅʘʣʠʯʠʝ ʧʦʣʠʧʦʚ ʚ 

ʞʝʣʫʜʢʝ, n ʧʘʮʠʝʥʪʦʚ 

(%) 

23 (21,7%) 65 (36,1%) 0,01 

ʅʘʣʠʯʠʝ ʧʦʣʠʧʦʚ ʚ 12-

ʧʝʨʩʪʥʦʡ ʢʠʰʢʝ, n 

ʧʘʮʠʝʥʪʦʚ (%) 

27 (25,5%) 48 (26,7%) 0,9 
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ʅʘʣʠʯʠʝ ʇɺ ʚ ʛʝʥʝ 

ɸʈʉ, n (%)                             

81 (76,4%) 158 (87,8%) 0,02 

ʅʘʣʠʯʠʝ ʢʨʫʧʥʦʡ 

ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʛʝʥʝ 

ɸʈʉ, n (%) 

12 (11,3%) 16 (8,9%) 0,54 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʚʠʜ 

ʧʦʣʠʧʦʚ* 

¶ ʊɸ 

¶ ʊɸ+ʊɺɸ 

¶ ʊɸ+ʊɺɸ+ɺɸ 

 

 

18 (17%) 

76 (71,7%) 

12 (11,3%) 

 

 

59 (32,8%) 

109 (60,5%) 

12 (6,7%) 

 

 

0,01 

 

0,0037 

ʉʪʝʧʝʥʴ ʜʠʩʧʣʘʟʠʠ 

ʵʧʠʪʝʣʠʷ 

¶ ʉʣʘʙʘʷ 

¶ ʊʷʞʝʣʘʷ  

 

 

46 (43,4%) 

60 (56,6%) 

 

 

144 (80%) 

36 (20%) 

 

 

 

0,00001 

*ʊɸ ï ʪʫʙʫʣʷʨʥʘʷ ʘʜʝʥʦʤʘ, ʊɺɸ- ʪʫʙʫʣʷʨʥʦ-ʚʦʨʩʠʥʯʘʪʘʷ ʘʜʝʥʦʤʘ, ɺɸ ï 

ʚʦʨʩʠʥʯʘʪʘʷ ʘʜʝʥʦʤʘ. 

    

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʫ 68 ʧʘʮʠʝʥʪʦʚ (64,2%) ʂʈʈ ʙʳʣ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʥʘ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʉɸʊʂ, ʫ ʦʩʪʘʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ 

ʥʘʣʠʯʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʣʠʧʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʣʠʰʴ ʥʘ 

ʵʪʘʧʝ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʫʜʘʣʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʣʦʢʘʣʠʟʘʮʠʠ ʦʧʫʭʦʣʝʡ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʫ 53 ʧʘʮʠʝʥʪʦʚ (50%) ʠʤʝʣ 

ʤʝʩʪʦ ʨʘʢ ʪʦʣʴʢʦ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ, ʫ 32 (29,2%) - ʨʘʢ ʪʦʣʴʢʦ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʘ 

ʫ 21 ʧʘʮʠʝʥʪʘ (20,8%) ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʨʘʢʘ ʠ ʦʙʦʜʦʯʥʦʡ ʠ 

ʧʨʷʤʦʡ ʢʠʰʢʠ. ʋ 42 ʧʘʮʠʝʥʪʦʚ (39,6%) ʠʤʝʣʦ ʤʝʩʪʦ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ (ʦʪ 2 

ʜʦ 6) ʩʠʥʭʨʦʥʥʳʭ ʦʧʫʭʦʣʝʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʫ 106 ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣʦ 180. 

ʅʘ ʨʠʩʫʥʢʘʭ 51 ʠ 52 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʘʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʳ 

ʜʠʘʛʥʦʩʪʠʢʠ ʉɸʊʂ ʠ ʂʈʈ ʥʘ ʬʦʥʝ ʉɸʊʂ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ, 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ ʜʠʘʛʥʦʩʪʠʢʠ 

ʂʈʈ ʥʘ ʬʦʥʝ ʉɸʊʂ ʩʦʩʪʘʚʠʣʘ 38 ʣʝʪ, ʫ 1 ʧʘʮʠʝʥʪʘ (0,9%) ʨʘʢ ʙʳʣ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʚ 19 ʣʝʪ, ʘ ʝʱʝ ʫ 13 ʙʦʣʴʥʳʭ (12,3%) ï ʚ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ 20 

ʠ 29 ʛʦʜʘʤʠ.     

 

 

ʈʠʩʫʥʦʢ 51. ʏʘʩʪʦʪʘ ʜʠʘʛʥʦʩʪʠʢʠ ʉɸʊʂ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 

 

ʈʠʩʫʥʦʢ 52. ʏʘʩʪʦʪʘ ʜʠʘʛʥʦʩʪʠʢʠ ʂʈʈ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ ʚ ʨʘʟʣʠʯʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʙʦʣʴʥʳʭ ʩ ʂʈʈ ʥʘ ʬʦʥʝ ʉɸʊʂ ʠ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʤʘʣʠʛʥʠʟʘʮʠʠ ʦʧʫʭʦʣʝʡ ʙʳʣʦ 
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ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ ʥʝ 

ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʧʦ ʧʦʣʫ (ʨ=0,7), ʥʘʣʠʯʠʶ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʤʥʝʟʘ ʫ ʩʘʤʠʭ ʧʘʮʠʝʥʪʦʚ (ʨ=0,5), ʥʘʣʠʯʠʶ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ ʧʦ ʧʦʚʦʜʫ ʉɸʊʂ (ʨ=0,8), ʥʘʣʠʯʠʶ ʂʈʈ ʚ ʩʝʤʝʡʥʦʤ 

ʘʥʘʤʥʝʟʝ (ʨ=0,2), ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʶ ʬʘʢʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʠʧʵʢʪʦʤʠʡ ʚ 

ʘʥʘʤʥʝʟʝ (ʨ=0,1), ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ (ʨ=0,3). ʊʘʢʞʝ 

ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʥʝ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʯʘʩʪʦʪʝ ʚʳʷʚʣʝʥʠʷ ʢʨʫʧʥʳʭ 

ʧʝʨʝʩʪʨʦʝʢ ʚ ʛʝʥʝ ɸʈʉ (ʨ=0,54) ʠ ʯʘʩʪʦʪʝ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʣʠʧʦʚ ʚ 

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʝ (ʨ=0,9). 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʘʟʣʠʯʠʷ ʚ ʚʦʟʨʘʩʪʝ ʜʠʘʛʥʦʩʪʠʢʠ ʉɸʊʂ (35 vs. 28 ʣʝʪ, 

ʨ<0,00001), ʯʘʩʪʦʪʝ ʦʙʨʘʱʝʥʠʷ ʧʨʦʙʘʥʜʦʚ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ (87,7 vs. 

77,8%, ʨ=0,04), ʥʘʣʠʯʠʠ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʉɸʊʂ (26,4 vs. 50,6%, ʨ=0,00007), 

ʥʘʠʙʦʣʝʝ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʜʠʘʛʥʦʩʪʠʢʠ ʉɸʊʂ ʚ ʩʝʤʴʝ (35 vs. 26 ʣʝʪ, ʨ<0,00001), 

ʘ ʪʘʢʞʝ ʚ ʥʘʣʠʯʠʠ ʩʝʤʝʡʥʦʛʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ (69,8 vs. 82,8%, 

ʨ=0,012) ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ 

ʦʢʘʟʘʣʠʩʴ ʠ ʨʘʟʣʠʯʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʧʦʣʠʧʦʚ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ (20 vs. 30, ʨ=0,04), 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʘʭ ʧʦʣʠʧʘ ʚ ʦʙʦʜʦʯʥʦʡ (25 vs. 20 ʤʤ, ʨ=0,01) ʠ ʧʨʷʤʦʡ (18 

vs. 10 ʤʤ, ʨ=0,0006) ʢʠʰʢʝ, ʯʘʩʪʦʪʝ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʣʠʧʦʚ ʚ ʞʝʣʫʜʢʝ (21,7 vs. 

36,1%, ʨ=0,01), ʯʘʩʪʦʪʝ ʚʳʷʚʣʝʥʠʷ ʇɺ ʚ ʛʝʥʝ ɸʈʉ (76,4 vs. 87,8%, ʨ=0,02). 

ɺʘʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʟʥʘʯʠʤʦ ʙʦʣʴʰʫʶ ʯʘʩʪʦʪʫ ʪʷʞʝʣʦʡ ʜʠʩʧʣʘʟʠʠ 

ʵʧʠʪʝʣʠʷ (56,6 vs. 20%, ʨ=0,00001) ʠ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʚʦʨʩʠʥʯʘʪʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʚ ʘʜʝʥʦʤʘʭ (83 vs. 67,2%, ʨ=0,0037) ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ ʂʈʈ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʙʝʟ ʂʈʈ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ 21 ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʬʘʢʪʦʨʘ ʰʝʩʪʴ ʠʤʝʣʠ 

ʭʘʨʘʢʪʝʨ ʥʝʧʨʝʨʳʚʥʳʭ ʚʝʣʠʯʠʥ. ɼʣʷ ʦʮʝʥʢʠ ʟʥʘʯʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠʩʭʦʜʘ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ 

ʘʥʘʣʠʟʘ ROC-ʢʨʠʚʳʭ (Receiver Operating Characteristic), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʟʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʧʨʠʟʥʘʢʘ, ʦʙʣʘʜʘʶʱʝʝ ʥʘʠʣʫʯʰʠʤ ʩʦʯʝʪʘʥʠʝʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ - ʪʦʯʢʘ ʦʪʩʝʯʢʠ. 
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ʊʘʢ, ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʘ ʩʪʘʨʰʝ 29 ʣʝʪ ʥʘ ʤʦʤʝʥʪ 

ʜʠʘʛʥʦʩʪʠʢʠ ʉɸʊʂ ʩʦʧʨʷʞʝʥ ʩ ʙʦʣʴʰʠʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʂʈʈ (AUC=0,704, 

ʨ<0,001) ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 80,2% ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ 55,6% (ʨʠʩʫʥʦʢ 53). 

ɸʥʘʣʦʛʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʠ ʜʣʷ ʬʘʢʪʦʨʘ ʥʘʠʙʦʣʝʝ ʨʘʥʥʝʛʦ 

ʚʦʟʨʘʩʪʘ ʜʠʘʛʥʦʩʪʠʢʠ ʉɸʊʂ ʚ ʩʝʤʴʝ: ʚʦʟʨʘʩʪ ʙʦʣʝʝ 28 ʣʝʪ ʙʳʣ ʩʚʷʟʘʥ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʂʈʈ (AUC=0,713, ʨ<0,001) ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 77,4% ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ 57,8% (ʨʠʩʫʥʦʢ 54). ʅʘʧʨʦʪʠʚ, ʬʘʢʪʦʨ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʥʝ ʦʢʘʟʘʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʨʠʩʢ ʚʳʷʚʣʝʥʠʷ ʂʈʈ (AUC=0,544, ʨ=0,225), ʧʨʠ ʵʪʦʤ ʪʦʯʢʦʡ ʦʪʩʝʯʢʠ ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʠʧʦʚ ʦʢʘʟʘʣʦʩʴ ʟʥʘʯʝʥʠʝ Ò190 ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 44,3% ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ 69,0% (ʨʠʩʫʥʦʢ 55). ʇʦʜʦʙʥʘʷ ʪʝʥʜʝʥʮʠʷ ʙʳʣʘ ʪʘʢʞʝ 

ʦʪʤʝʯʝʥʘ ʜʣʷ ʬʘʢʪʦʨʘ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʠʧʦʚ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ (AUC=0,552, 

ʨ=0,145), ʘ ʪʦʯʢʦʡ ʦʪʩʝʯʢʠ ʦʢʘʟʘʣʦʩʴ ʟʥʘʯʝʥʠʝ Ò22 ʧʦʣʠʧʦʚ ʩ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 55,7% ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ 58,4% (ʨʠʩʫʥʦʢ 56). ʅʝʩʢʦʣʴʢʦ 

ʣʫʯʰʫʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʨʦʚʝʜʝʥʥʳʝ 

ʘʥʘʣʠʟʳ ʜʣʷ ʬʘʢʪʦʨʦʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʧʦʣʠʧʘ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ 

(AUC=0,603, ʨ=0,025) ʩ ʪʦʯʢʦʡ ʦʪʩʝʯʢʠ >12 ʤʤ ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 82,8% ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ 34,9% (ʨʠʩʫʥʦʢ 57) ʠ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ (AUC=0,596, ʨ=0,049) ʩ 

ʪʦʯʢʦʡ ʦʪʩʝʯʢʠ >8 ʤʤ ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 73,7% ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ 49,5% 

(ʨʠʩʫʥʦʢ 58).  
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ʈʠʩʫʥʦʢ 53. ROC-ʢʨʠʚʘʷ ʠ ʪʦʯʝʯʥʘʷ ʜʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʦʟʨʘʩʪʦʤ 

ʜʠʘʛʥʦʩʪʠʢʠ ʉɸʊʂ ʠ ʚʳʷʚʣʝʥʠʝʤ ʫ ʧʘʮʠʝʥʪʘ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ. 

 

 

 

  

 

ʈʠʩʫʥʦʢ 54. ROC-ʢʨʠʚʘʷ ʠ ʪʦʯʝʯʥʘʷ ʜʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʥʘʠʙʦʣʝʝ 

ʨʘʥʥʠʤ ʚʦʟʨʘʩʪʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʉɸʊʂ ʚ ʩʝʤʴʝ ʠ ʚʳʷʚʣʝʥʠʝʤ ʫ ʧʘʮʠʝʥʪʘ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ. 
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ʈʠʩʫʥʦʢ 55. ROC-ʢʨʠʚʘʷ ʠ ʪʦʯʝʯʥʘʷ ʜʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʠ ʚʳʷʚʣʝʥʠʝʤ ʫ ʧʘʮʠʝʥʪʘ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ. 

 

 

 

      ʈʠʩʫʥʦʢ 56. ROC-ʢʨʠʚʘʷ ʠ ʪʦʯʝʯʥʘʷ ʜʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʠʧʦʚ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ ʠ ʚʳʷʚʣʝʥʠʝʤ ʫ ʧʘʮʠʝʥʪʘ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ. 
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ʈʠʩʫʥʦʢ 57. ROC-ʢʨʠʚʘʷ ʠ ʪʦʯʝʯʥʘʷ ʜʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʧʦʣʠʧʘ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʠ ʚʳʷʚʣʝʥʠʝʤ ʫ ʧʘʮʠʝʥʪʘ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ. 

 

 

 

ʈʠʩʫʥʦʢ 58. ROC-ʢʨʠʚʘʷ ʠ ʪʦʯʝʯʥʘʷ ʜʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʧʦʣʠʧʘ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ ʠ ʚʳʷʚʣʝʥʠʝʤ ʫ ʧʘʮʠʝʥʪʘ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ. 
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ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʂʈʈ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʉɸʊʂ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ, ʘ ʟʘʪʝʤ ʣʦʛʠʩʪʠʯʝʩʢʠ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ, ʚ ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʛʨʫʞʝʥʳ ʬʘʢʪʦʨʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʛʨʫʧʧ 

ʧʘʮʠʝʥʪʦʚ ʩ ʂʈʈ ʠ ʙʝʟ ʥʝʛʦ, ʫ ʢʦʪʦʨʳʭ ʨ<0,1, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨ ʣʦʢʘʣʠʟʘʮʠʠ ʇɺ ʚ 

ʛʝʥʝ ɸʈʉ. ʈʝʟʫʣʴʪʘʪʳ ʬʘʢʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 30.  

ʊʘʙʣʠʮʘ 30. ɸʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ. 

ʌʘʢʪʦʨ ʋʥʠʚʘʨʠʘʥʪʥʳʡ 

ʘʥʘʣʠʟ 

ʄʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ 

ʆʐ (ɼʀ 95%) ʨ ʆʐ (ɼʀ 95%) ʨ 

ʇʦʣ  

-ʄʫʞʩʢʦʡ 

-ɾʝʥʩʢʠʡ  

 

1 

1,10 (0,68-1,78) 

  

 

0,7 

 

 

- 

 

 

- 

ɺʦʟʨʘʩʪ ʜʠʘʛʥʦʩʪʠʢʠ 

ʉɸʊʂ: 

Ò 29 ʣʝʪ 

> 29 ʣʝʪ 

  

 

1 

5,06 (2,89-8,87) 

 

 

 

<0,0001 

 

 

1 

4,59 (2,27-9,32) 

 

 

 

<0,0001 

ʇʨʦʙʘʥʜ 

ʈʦʜʩʪʚʝʥʥʠʢ  

1 

2.04 (1,04-4,03) 

 

0,0364 

 

- 

 

- 

ʅʘʣʠʯʠʝ ʩʝʤʝʡʥʦʛʦ 

ʘʥʘʤʥʝʟʘ ʉɸʊʂ 

-ɼʘ 

-ʅʝʪ 

 

 

1 

0,39 (0,23-0,65) 

 

 

 

0,0002 

  

 

 

- 

 

 

 

- 

ʅʘʣʠʯʠʝ ʩʝʤʝʡʥʦʛʦ 

ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʤʥʝʟʘ  

-ɼʘ 

-ʅʝʪ  

 

 

 

1 

0,49 (0,27-0,85) 

 

 

 

 

0,0105 

 

 

 

 

0,41 (0,19-0,87) 

 

 

 

 

0,02 
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ʅʘʣʠʯʠʝ ʂʈʈ ʚ 

ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝʟʝ 

-ɼʘ 

-ʅʝʪ 

 

 

1 

0,74 (0,45-1,2) 

 

 

 

0,2336 

 

 

 

- 

 

 

 

- 

ɺʦʟʨʘʩʪ ʜʠʘʛʥʦʩʪʠʢʠ 

ʉɸʊʂ ʚ ʩʝʤʴʝ 

Ò 28 ʣʝʪ 

> 28 ʣʝʪ 

 

 

1 

0,28 (0,12-0,37) 

 

 

 

<0,0001 

 

 

 

- 

 

 

 

- 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʣʠʧʦʚ ʚ ʪʦʣʩʪʦʡ 

ʢʠʰʢʝ 

Ò 190 

> 190 

 

 

 

1 

1,79 (1,09-2,96) 

 

 

 

 

0,0215 

 

 

 

 

- 

 

 

 

 

- 

ɺʳʧʦʣʥʝʥʠʝ 

ʧʦʣʠʧʵʢʪʦʤʠʡ ʚ 

ʘʥʘʤʥʝʟʝ 

-ɼʘ 

-ʅʝʪ 

 

 

 

1 

0,6 (0,33-1,09) 

 

 

 

 

0,0935 

 

 

 

 

- 

 

 

 

 

- 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ 

ʧʨʷʤʦʡ ʢʠʰʢʝ 

Ò 22 

> 22 

 

 

1 

1,83 (1,12-3,00) 

 

 

 

0,002 

 

 

 

2,12 (1,09-4,10) 

 

 

 

0,0259 

Max ʨʘʟʤʝʨ ʧʦʣʠʧʘ ʚ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ, ʤʤ 

Ò 12 

> 12 

 

 

1 

2,67 (1,22-5,86) 

 

 

 

0,0121 

 

 

 

- 

 

 

 

- 

Max ʨʘʟʤʝʨ ʧʦʣʠʧʘ ʚ 

ʧʨʷʤʦʡ ʢʠʰʢʝ, ʤʤ 

Ò 8 

 

 

1 
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> 8 2,99 (1,50-5,93) 0,0014 2,78 (1,30-5,95) 0,0084 

ʅʘʣʠʯʠʝ ʧʦʣʠʧʦʚ ʚ 

ʞʝʣʫʜʢʝ 

-ɼʘ 

-ʅʝʪ 

 

 

1 

0,43 (0,24-0,78) 

 

 

 

0,0042 

 

 

 

- 

 

 

 

- 

ʅʘʣʠʯʠʝ ʧʦʣʠʧʦʚ ʚ 12-

ʧʝʨʩʪʥʦʡ ʢʠʰʢʝ 

-ɼʘ 

-ʅʝʪ 

 

 

1 

0,83 (0,46-1,48) 

 

 

 

 

 

 

 

- 

 

 

 

- 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ:   

-ʇɺ ʚ çʢʣʘʩʩʠʯʝʩʢʦʤè 

ʨʝʛʠʦʥʝ ʛʝʥʘ ɸʈʉ + 

ʢʨʫʧʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ 

-ʇɺ ʚ çʦʩʣʘʙʣʝʥʥʦʤè 

ʨʝʛʠʦʥʝ ʛʝʥʘ ɸʈʉ 

 

 

 

1 

 

2,45 (1,35-4,45) 

 

 

 

 

 

0,003 

 

 

 

 

 

- 

 

 

 

 

 

- 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʚʠʜ 

ʧʦʣʠʧʦʚ 

-ʊɸ 

-ʊɸ+ʊɺɸ 

-ʊɸ+ʊɺɸ+ɺɸ 

 

 

1 

 

2,38 (1,32-4,32) 

 

 

 

 

0,0030 

 

 

 

 

2,04 (0,91-4,57) 

 

 

 

 

0,0836 

ʉʪʝʧʝʥʴ ʜʠʩʧʣʘʟʠʠ 

ʵʧʠʪʝʣʠʷ 

-ʉʣʘʙʘʷ 

-ʊʷʞʝʣʘʷ 

 

 

1 

5,22 (3,07- 8,86) 

 

 

 

<0,0001 

 

 

 

4,58 (2,39-8,79) 

 

 

 

<0,0001 

 

ʇʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʨʝʛʨʝʩʩʠʦʥʥʦʡ 

ʤʦʜʝʣʠ. ʇʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ (AUC) ʩʦʩʪʘʚʠʣʘ 0,825Ñ0,027 (95% ɼʀ: 0,771-

0,870), ʨ=0,002. ʇʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ð 

78%, ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ - 72%, ʦʪʥʦʰʝʥʠʝ 
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ʧʨʘʚʜʦʧʦʜʦʙʠʷ - 16 (ʨ=0,007), ʪʝʩʪ ʍʦʩʤʝʨʘïʃʝʤʝʰʦʚʘ ï 5,19 (ʨ=0,73), R2 

ʄʘʢʌʘʜʜʝʥʘ = 0,29. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ 

ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ 5 ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʛʥʦʟʘ 

ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ. ʀʤʠ ʦʢʘʟʘʣʠʩʴ: ʚʦʟʨʘʩʪ 

ʜʠʘʛʥʦʩʪʠʢʠ ʉɸʊʂ ʫ ʧʘʮʠʝʥʪʘ ʙʦʣʝʝ 29 ʣʝʪ (ʆʐ=4,59, 95% ɼʀ: 2,27-9,32, 

ʨ<0,0001), ʥʘʣʠʯʠʝ ʩʝʤʝʡʥʦʛʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ (ʆʐ=0,41, 95% ɼʀ: 

0,19-0,87, ʨ=0,02), ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʧʦʚ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ > 22 (ʆʐ=2,12, 95% 

ɼʀ: 1,09-4,10, ʨ=0,026), ʨʘʟʤʝʨ ʧʦʣʠʧʘ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ > 8 ʤʤ (ʆʐ=2,78, 95% 

ɼʀ: 1,30-5,95, ʨ=0,0084), ʘ ʪʘʢʞʝ ʪʷʞʝʣʘʷ ʩʪʝʧʝʥʴ ʜʠʩʧʣʘʟʠʠ ʵʧʠʪʝʣʠʷ ʧʨʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʣʠʧʦʚ (ʆʐ=4,58, 95% ɼʀ: 2,39-8,79, 

ʨ<0,0001). ʇʨʠ ʵʪʦʤ ʦʩʪʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʨʘʤʢʘʭ ʦʜʥʦ- ʠ 

ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʦʚ, ʥʝ ʧʦʜʪʚʝʨʜʠʣʠ ʩʚʦʶ ʥʝʟʘʚʠʩʠʤʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʥʦʤʦʛʨʘʤʤʘ, ʦʪʨʘʞʘʶʱʘʷ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʚʳʷʚʣʝʥʥʳʭ 

ʥʘʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʉɸʊʂ (ʨʠʩʫʥʦʢ 59). 

 

ʈʠʩʫʥʦʢ 59. ʅʦʤʦʛʨʘʤʤʘ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɸʊʂ. 
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ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʞʝ ʩʦʯʝʪʘʥʠʝ ʚʩʝʭ ʧʷʪʠ ʚʳʷʚʣʝʥʥʳʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʥʝ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʧʨʝʤʝʥʥʦʝ ʥʘʣʠʯʠʝ ʂʈʈ ʫ 

ʧʘʮʠʝʥʪʘ ʠ, ʥʘʦʙʦʨʦʪ. ɺ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʠʚʝʜʝʤ ʢʣʠʥʠʯʝʩʢʠʡ ʧʨʠʤʝʨ.  

ʂʣʠʥʠʯʝʩʢʠʡ ʧʨʠʤʝʨ.  ʇʘʮʠʝʥʪʢʘ ʋ. 30 ʣʝʪ ʦʙʨʘʪʠʣʘʩʴ ʩ ʞʘʣʦʙʘʤʠ ʥʘ ʙʦʣʠ 

ʚ ʦʙʣʘʩʪʠ ʟʘʜʥʝʛʦ ʧʨʦʭʦʜʘ, ʞʠʜʢʠʡ ʩʪʫʣ ʜʦ 5-7 ʨʘʟ ʚ ʜʝʥʴ ʩ ʧʨʠʤʝʩʴʶ ʩʣʠʟʠ, 

ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 37,80ʉ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʜʥʷ, ʙʝʩʧʦʢʦʷʱʠʤʠ 

ʚ ʪʝʯʝʥʠʝ 2 ʤʝʩʷʮʝʚ. ʀʟ ʘʥʘʤʥʝʟʘ ʙʳʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʫ ʧʘʮʠʝʥʪʢʠ ʥʝ ʙʳʣʦ, ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ ʪʘʢʞʝ ʥʝ 

ʙʳʣʦ. ʇʨʠ ʧʘʣʴʮʝʚʦʤ ʨʝʢʪʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʚʳʩʦʪʝ 3 ʩʤ ʧʨʦʢʩʠʤʘʣʴʥʝʝ 

ʟʫʙʯʘʪʦʡ ʣʠʥʠʠ ʧʦ ʧʨʘʚʦʡ ʧʦʣʫʦʢʨʫʞʥʦʩʪʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʤʘʣʦʧʦʜʚʠʞʥʘʷ 

ʦʧʫʭʦʣʴ ʩ ʙʫʛʨʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʚʝʨʭʥʠʡ ʧʦʣʶʩ ʧʘʣʴʮʝʤ ʙʳʣ ʥʝ ʜʦʩʪʠʞʠʤ, 

ʧʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʧʪʘʪʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʦʤʧʣʝʢʩʳ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ. ʇʘʮʠʝʥʪʢʘ ʙʳʣʘ ʦʙʩʣʝʜʦʚʘʥʘ. ʇʨʠ ʢʦʣʦʥʦʩʢʦʧʠʠ ʘʧʧʘʨʘʪ 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʢʫʧʦʣ ʩʣʝʧʦʡ ʢʠʰʢʠ ʠ ʜʘʣʝʝ ʥʘ 7 ʩʤ ʚ ʪʦʥʢʫʶ ʢʠʰʢʫ. ʇʨʦʩʚʝʪ 

ʦʩʤʦʪʨʝʥʥʦʡ ʯʘʩʪʠ ʪʦʥʢʦʡ ʢʠʰʢʠ ʥʝ ʠʟʤʝʥʝʥ, ʩʢʣʘʜʢʠ ʤʝʣʢʠʝ, ʧʝʨʠʩʪʘʣʴʪʠʢʘ 

ʘʢʪʠʚʥʘʷ, ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʨʦʟʦʚʘʷ, ʙʘʨʭʘʪʠʩʪʘʷ. ɺ ʧʨʷʤʦʡ ʢʠʰʢʝ ʩ 6 ʜʦ 9 ʩʤ 

ʧʦ ʦʪʤʝʪʢʘʤ ʥʘ ʘʧʧʘʨʘʪʝ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʧʣʦʪʥʘʷ, ʙʫʛʨʠʩʪʘʷ, ʢʦʥʪʘʢʪʥʦ 

ʢʨʦʚʦʪʦʯʠʚʘʷ ʦʧʫʭʦʣʴ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʙʦʣʝʝ 1/2 ʦʢʨʫʞʥʦʩʪʠ ʢʠʰʢʠ ʧʦ ʧʨʘʚʦʡ 

ʩʪʝʥʢʝ, ʫʤʝʨʝʥʥʦ ʩʫʞʠʚʘʶʱʘʷ ʧʨʦʩʚʝʪ ʢʠʰʢʠ (ʨʠʩʫʥʦʢ 60, ɸ). ʇʨʦʩʚʝʪ 

ʦʩʪʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʥʝ ʠʟʤʝʥʝʥ, ʩʢʣʘʜʢʠ ʚʳʨʘʞʝʥʳ, ʪʦʥʫʩ ʢʠʰʢʠ 

ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʝʥ ʚ ʣʝʚʳʭ ʦʪʜʝʣʘʭ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʩʣʝʧʦʡ 

ʢʠʰʢʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʦ 4 ʧʦʣʠʧʦʚ 0,2-0,4 ʩʤ ʚ ʜʠʘʤʝʪʨʝ ʥʘ ʰʠʨʦʢʠʭ 

ʦʩʥʦʚʘʥʠʷʭ ʩ ʥʝʠʟʤʝʥʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʪʠʧ 2 ʧʦ NICE, ʷʤʢʠ ʵʧʠʪʝʣʠʷ IIIS. 

ɺ ʚʦʩʭʦʜʷʱʝʡ, ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʠ ʩʨʝʜʥʝʡ ʪʨʝʪʠ ʧ-ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʝ ï ʧʦ 1-3 

ʧʦʣʠʧʘ ʥʘ ʛʘʫʩʪʨʫ, ʨʘʟʤʝʨʦʤ 0,3-0,6 ʩʤ ʚ ʜʠʘʤʝʪʨʝ ʥʘ ʰʠʨʦʢʠʭ ʠ ʩʫʞʝʥʥʳʭ 

ʦʩʥʦʚʘʥʠʷʭ ʩ ʥʝʠʟʤʝʥʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʪʠʧ 2 ʧʦ NICE, ʷʤʢʠ ʵʧʠʪʝʣʠʷ 

IIIS+IIIL (ʨʠʩʫʥʦʢ 60, ɹ). ɺ ʜʠʩʪʘʣʴʥʦʡ ʪʨʝʪʠ ʧ-ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ, ʥʠʩʭʦʜʷʱʝʡ, 

ʩʠʛʤʦʚʠʜʥʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʝ ʦʪʤʝʯʝʥʦ 10-20 ʧʦʣʠʧʦʚ ʥʘ ʛʘʫʩʪʨʫ ʨʘʟʤʝʨʦʤ 0,5-

2,0 ʩʤ ʚ ʜʠʘʤʝʪʨʝ ʥʘ ʥʦʞʢʘʭ, ʰʠʨʦʢʠʭ ʠ ʩʫʞʝʥʳʭ ʦʩʥʦʚʘʥʠʷʭ, ʧʦʣʠʧʳ ʙʝʟ 

ʢʦʥʪʘʢʪʥʦ ʨʘʥʠʤʦʩʪʠ ʘʥʘʣʦʛʠʯʥʦʛʦ ʩʪʨʦʝʥʠʷ (ʨʠʩʫʥʦʢ 60, ɺ). ɺ ʦʙʣʘʩʪʠ ʣʝʚʦʛʦ 
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ʠʟʛʠʙʘ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʢʨʫʧʥʦʡ ʵʢʟʦʬʠʪʥʦʡ ʚʦʨʩʠʥʯʘʪʦʛʦ 

ʚʠʜʘ ʦʧʫʭʦʣʠ ʜʦ 6-7 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʜʦʣʴʯʘʪʦʛʦ ʩʪʨʦʝʥʠʷ, ʩ ʥʝʠʟʤʝʥʝʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ, ʙʝʟ ʨʘʥʠʤʦʩʪʠ, ʥʘ ʰʠʨʦʢʦʤ ʦʩʥʦʚʘʥʠʠ, ʥʝʩʢʦʣʴʢʦ 

ʜʝʬʦʨʤʠʨʫʶʱʝʡ, ʥʦ ʥʝ ʩʫʞʠʚʘʶʱʝʡ, ʧʨʦʩʚʝʪ ʢʠʰʢʠ. ʆʧʫʭʦʣʴ ʙʳʣʘ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʘ ʢʘʢ ʪʠʧ 2 ʧʦ NICE, ʷʤʢʠ ʵʧʠʪʝʣʠʷ IIIL (ʨʠʩʫʥʦʢ 60, ɻ). 

ʉʦʛʣʘʩʥʦ ʟʘʢʣʶʯʝʥʠʶ, ʠʤʝʣʘ ʤʝʩʪʦ ʵʥʜʦʩʢʦʧʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʩʝʤʝʡʥʦʛʦ 

ʘʜʝʥʦʤʘʪʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʥʘ ʬʦʥʝ ʢʦʪʦʨʦʛʦ ʚʳʷʚʣʝʥʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʘʷ 

ʦʧʫʭʦʣʴ ʧʨʷʤʦʡ ʢʠʰʢʠ ʥʘ 6-9 ʩʤ ʦʪ ʘʥʫʩʘ, ʘ ʪʘʢʞʝ ʢʨʫʧʥʘʷ ʚʦʨʩʠʥʯʘʪʘʷ ʦʧʫʭʦʣʴ 

ʣʝʚʦʛʦ ʠʟʛʠʙʘ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ. 

ɸ  ɹ  

ɺ  ɻ  

ʈʠʩʫʥʦʢ 60. ʕʥʜʦʬʦʪʦ ʧʘʮʠʝʥʪʢʠ ʋ.: ɸ ï ʦʧʫʭʦʣʴ ʥʠʞʥʝʘʤʧʫʣʷʨʥʦʛʦ ʦʪʜʝʣʘ 

ʧʨʷʤʦʡ ʢʠʰʢʠ (ʫʢʘʟʘʥʘ ʩʪʨʝʣʢʦʡ), ɹ ï ʧʨʘʚʳʝ ʦʪʜʝʣʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ɺ ï ʣʝʚʳʝ 

ʦʪʜʝʣʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ɻ ï ɻ ʢʟʦʬʠʪʥʘʷ ʦʧʫʭʦʣʴ ʣʝʚʦʛʦ ʠʟʛʠʙʘ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ 

(ʫʢʘʟʘʥʘ ʩʪʨʝʣʢʦʡ). 
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ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʘʥʘʤʥʝʟʘ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʫ 

ʧʘʮʠʝʥʪʢʠ ʟʘʧʦʜʦʟʨʝʥʦ ʥʘʣʠʯʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʧʦʣʠʧʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʢʦʥʩʫʣʴʪʘʮʠʶ ʚʨʘʯʘ-ʛʝʥʝʪʠʢʘ. ʇʨʠ ʩʙʦʨʝ 

ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʫ ʦʪʮʘ ʧʘʮʠʝʥʪʢʠ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʨʘʢ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʥʘ ʬʦʥʝ ʧʦʣʠʧʦʟʘ ʚ ʚʦʟʨʘʩʪʝ 30 ʣʝʪ, ʫʤʝʨ ʚ 33 ʛʦʜʘ ʦʪ 

ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ; ʫ ʙʘʙʫʰʢʠ ʧʦ ʦʪʮʦʚʩʢʦʡ ʣʠʥʠʠ ʪʘʢʞʝ ʙʳʣ ʚʳʷʚʣʝʥ 

ʧʦʣʠʧʦʟ ʪʦʣʩʪʦʡ ʢʠʰʢʠ - ʦʧʝʨʠʨʦʚʘʥʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʪʦʤʳ ʚ ʚʦʟʨʘʩʪʝ 29 

ʣʝʪ, ʧʦʛʠʙʣʘ ʚ ʩʚʷʟʠ ʩ ʛʝʥʝʨʘʣʠʟʘʮʠʝʡ ʧʨʦʮʝʩʩʘ ʚ 49 ʣʝʪ; ʫ ʩʘʤʦʡ ʧʘʮʠʝʥʪʢʠ 

ʨʦʜʥʳʭ ʙʨʘʪʴʝʚ ʠ ʩʝʩʪʝʨ ʥʝ ʙʳʣʦ, ʜʝʪʝʡ ʪʘʢʞʝ ʥʝ ʠʤʝʣʘ (ʨʠʩʫʥʦʢ 61).  

 

ʈʠʩʫʥʦʢ 61. ʈʦʜʦʩʣʦʚʥʘʷ ʧʘʮʠʝʥʪʢʠ ʋ. (ʫʢʘʟʘʥʘ ʩʪʨʝʣʢʦʡ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʢʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʢʣʠʥʠʯʝʩʢʠʡ 

ʜʠʘʛʥʦʟ ʨʘʢʘ ʧʨʷʤʦʡ ʢʠʰʢʠ ʥʘ ʬʦʥʝ ʩʝʤʝʡʥʦʛʦ ʘʜʝʥʦʤʘʪʦʟʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ 

(ʢʣʘʩʩʠʯʝʩʢʘʷ ʬʦʨʤʘ), ʩ ʮʝʣʴʶ ʚʝʨʠʬʠʢʘʮʠʠ ʧʨʦʚʝʜʝʥʦ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʥʘʨʫʞʝʥʦ ʥʘʣʠʯʠʝ ʧʘʪʦʛʝʥʥʦʛʦ 

ʚʘʨʠʘʥʪʘ c.1660C>T (p.R554*) ʚ ʛʝʥʝ ɸʈʉ.  

ʇʨʠ ʄʈʊ ʤʘʣʦʛʦ ʪʘʟʘ ʜʠʩʪʘʣʴʥʳʡ ʢʨʘʡ ʦʧʫʭʦʣʠ ʧʨʷʤʦʡ ʢʠʰʢʠ 

ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 73 ʤʤ ʦʪ ʘʥʘʣʴʥʦʛʦ ʢʨʘʷ, ʦʧʫʭʦʣʴ ʠʤʝʣʘ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ 46 ʤʤ, ʠʥʬʠʣʴʪʨʠʨʦʚʘʣʘ ʩʪʝʥʢʠ ʢʠʰʢʠ ʥʘ 4-11 ʯʘʩʘʭ ʧʦ 
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ʫʩʣʦʚʥʦʤʫ ʮʠʬʝʨʙʣʘʪʫ ʩ ʧʨʠʟʥʘʢʘʤʠ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚ ʧʨʠʣʝʞʘʱʫʶ ʢʣʝʪʯʘʪʢʫ 

ʧʦ ʚʩʝʡ ʧʝʨʝʜʥʝ-ʧʨʘʚʦʡ ʛʨʘʥʠʮʝ ʤʝʟʦʨʝʢʪʘʣʴʥʦʡ ʬʘʩʮʠʠ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʟʘʜʥʝʡ 

ʩʪʝʥʢʠ ʚʣʘʛʘʣʠʱʘ ʚ ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʠ ʢʨʝʩʪʮʦʚʦ-ʦʩʪʠʩʪʦʡ ʩʚʷʟʢʠ ʩʧʨʘʚʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʪʦʣʱʝ ʠʥʬʠʣʴʪʨʘʪʘ ʥʘ 8-9 ʯʘʩʘʭ ʚʙʣʠʟʠ ʦʪ ʩʪʝʥʢʠ ʦʧʨʝʜʝʣʷʣʩʷ 

ʧʘʨʘʪʫʤʦʨʘʣʴʥʳʡ ʘʙʩʮʝʩʩ ʜʦ 1,2 ʩʤ. ʀʤʝʣʠʩʴ ʧʨʠʟʥʘʢʠ ʚʦʚʣʝʯʝʥʠʷ 

ʤʝʟʦʨʝʢʪʘʣʴʥʦʡ ʬʘʩʮʠʠ ʚ ʦʧʫʭʦʣʝʚʳʡ ʧʨʦʮʝʩʩ, ʘ ʚ ʤʝʟʦʨʝʢʪʘʣʴʥʦʡ ʢʣʝʪʯʘʪʢʝ 

ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ 5 ʣʠʤʬʦʫʟʣʦʚ ʨʘʟʤʝʨʘʤʠ ʜʦ 15 ʤʤ, ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʧʦʜʦʟʨʠʪʝʣʴʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʭ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʣʝʚʦʤ 

ʟʘʧʠʨʘʪʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦ ʭʦʜʫ ʥʠʞʥʠʭ ʚʝʪʚʝʡ ʚʥʫʪʨʝʥʥʠʭ ʧʦʜʚʟʜʦʰʥʳʭ 

ʩʦʩʫʜʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 5 ʣʠʤʬʦʫʟʣʦʚ ʜʦ 10 ʤʤ ʚ ʜʠʘʤʝʪʨʝ, ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ 

ʪʘʢʞʝ ʙʳʣʠ ʧʦʜʦʟʨʠʪʝʣʴʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʭ. ʉʦʛʣʘʩʥʦ 

ʟʘʢʣʶʯʝʥʠʶ, ʦʧʫʭʦʣʴ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠʤʝʣʘ ʄʈʊ ʩʪʘʜʠʶ ʊ4bN2Mʭ, CRM+ (ʩ 

ʚʦʚʣʝʯʝʥʠʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʣʘʪʝʨʘʣʴʥʦʡ ʛʨʘʥʠʮʳ ʨʝʟʝʢʮʠʠ), ʘ ʪʘʢʞʝ ʠʤʝʣʠʩʴ 

ʧʨʠʟʥʘʢʠ ʧʘʨʘʪʫʤʦʨʘʣʴʥʦʛʦ ʘʙʩʮʝʩʩʘ (ʨʠʩʫʥʦʢ 62).  

ɸ  ɹ  

ʈʠʩʫʥʦʢ 62. ʈʝʟʫʣʴʪʘʪʳ ʄʈʊ ʤʘʣʦʛʦ ʪʘʟʘ ʧʘʮʠʝʥʪʢʠ ʋ.: ɸ ï ʘʢʩʠʘʣʴʥʘʷ 

ʧʨʦʝʢʮʠʷ (ʩʪʨʝʣʢʦʡ ʫʢʘʟʘʥʘ ʦʙʣʘʩʪʴ ʧʘʨʘʪʫʤʦʨʘʣʴʥʦʛʦ ʘʙʩʮʝʩʩʘ), ɹ ï 

ʩʘʛʠʪʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ (ʩʪʨʝʣʢʦʡ ʫʢʘʟʘʥʘ ʦʧʫʭʦʣʴ ʧʨʷʤʦʡ ʢʠʰʢʠ ʩ 

ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʚ ʧʨʠʣʝʞʘʱʫʶ ʢʣʝʪʯʘʪʢʫ).  
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ʇʨʠ ʂʊ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʤʘʣʦʛʦ ʪʘʟʘ ʚ ʪʦʥʢʦʡ ʢʠʰʢʝ 

ʥʘ ʫʨʦʚʥʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʥʘ ʬʦʥʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ 

ʛʨʫʙʦʡ ʜʝʬʦʨʤʘʮʠʠ ʢʠʰʝʯʥʦʛʦ ʧʨʦʩʚʝʪʘ, ʫʯʘʩʪʢʦʚ ʫʪʦʣʱʝʥʠʷ ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ 

ʠ ʧʦʚʳʰʝʥʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʥʝ ʚʳʷʚʣʝʥʦ. ɺ ʦʙʣʘʩʪʠ 

ʣʝʚʦʛʦ ʠʟʛʠʙʘ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʠʥʚʘʛʠʥʘʪʘ 

ʨʘʟʤʝʨʦʤ ʦʢʦʣʦ 5,5ʩʤ, ʚ ʪʦʣʱʝ ʢʦʪʦʨʦʛʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʫʪʦʣʱʝʥʠʷ 

ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ, ʯʪʦ ʤʦʛʣʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʫʭʦʣʠ, ʚʳʷʚʣʝʥʥʦʡ ʧʨʠ 

ʢʦʣʦʥʦʩʢʦʧʠʠ (ʨʠʩʫʥʦʢ 63). ʇʨʦʢʩʠʤʘʣʴʥʝʝ ʧʦʨʘʞʝʥʠʷ ʧʨʦʩʚʝʪ ʢʠʰʢʠ ʥʝ ʙʳʣ 

ʨʘʩʰʠʨʝʥ, ʧʨʠʟʥʘʢʦʚ ʢʠʰʝʯʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ ʥʝ ʚʳʷʚʣʝʥʦ.   

 

ʈʠʩʫʥʦʢ 63. ʈʝʟʫʣʴʪʘʪʳ ʂʊ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʧʘʮʠʝʥʪʢʠ ʋ., ʬʨʦʥʪʘʣʴʥʘʷ 

ʧʨʦʝʢʮʠʷ. ʉʪʨʝʣʢʦʡ ʫʢʘʟʘʥʘ ʦʙʣʘʩʪʴ ʠʥʚʘʛʠʥʘʪʘ ʚ ʧʨʦʝʢʮʠʠ ʣʝʚʦʛʦ ʠʟʛʠʙʘ 

ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ  

ʇʘʮʠʝʥʪʢʘ ʙʳʣʘ ʦʙʩʫʞʜʝʥʘ ʥʘ ʦʥʢʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʩʠʣʠʫʤʝ - ʫʯʠʪʳʚʘʷ 

ʤʝʩʪʥʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʦʧʫʭʦʣʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʧʦʟʠʪʠʚʥʦʡ ʛʨʘʥʠʮʝʡ ʨʝʟʝʢʮʠʠ, ʝʡ ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ ʩ 

ʧʨʦʚʝʜʝʥʠʝʤ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʭʠʤʠʦʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ, ʦʜʥʘʢʦ, 

ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʘʣʠʯʠʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʧʘʮʠʝʥʪʢʝ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʭʠʤʠʦʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʣʦʞʝʥʠʝ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʩʪʦʤʳ ʩ ʧʨʦʚʝʜʝʥʠʝʤ 






















































































































































