
ʄʀʅʀʉʊɽʈʉʊɺʆ ʅɸʋʂʀ ʀ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ  

ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ  

ʀʅʉʊʀʊʋʊ ɿɽʄʅʆʁ ʂʆʈʓ ʉʀɹʀʈʉʂʆɻʆ ʆʊɼɽʃɽʅʀʗ 

ʈʆʉʉʀʁʉʂʆʁ ɸʂɸɼɽʄʀʗ ʅɸʋʂ 

 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 

 

 

ɹʳʟʦʚ ʃʝʦʥʠʜ ʄʠʭʘʡʣʦʚʠʯ 

 

 

ʇʆɿɼʅɽʂɸʁʅʆɿʆʁʉʂʀɽ ɺɽʈʊʀʂɸʃʔʅʓɽ ɼɺʀɾɽʅʀʗ 

ɻʆʈʅʆɻʆ ʆɹʈɸʄʃɽʅʀʗ ɺʇɸɼʀʅ  

ɹɸʁʂɸʃʔʉʂʆʁ ʈʀʌʊʆɺʆʁ ʉʀʉʊɽʄʓ  

ʇʆ ɼɸʅʅʓʄ ʏʀʉʃɽʅʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

 

 

ʉʧʝʮʠʘʣʴʥʦʩʪʴ 25.00.03 ï ɻʝʦʪʝʢʪʦʥʠʢʘ ʠ ʛʝʦʜʠʥʘʤʠʢʘ 

 

 

 

ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʢʘʥʜʠʜʘʪʘ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʉʘʥʴʢʦʚ ɺʣʘʜʠʤʠʨ ɸʥʘʪʦʣʴʝʚʠʯ 

 

 

 

ʀʈʂʋʊʉʂ  

2022 



2 
 

ʆɻʃɸɺʃɽʅʀɽ 

 

ɺɺɽɼɽʅʀɽ....................................................................................................3 

ɻʃɸɺɸ 1. ʉʊʈʆɽʅʀɽ ʀ ɼʀʅɸʄʀʂɸ ʇʈʀʈɸɿʃʆʄʅʓʍ 

ɹʃʆʂʆɺʓʍ ʉʊʈʋʂʊʋʈ ɻʆʈʅʆɻʆ ʆɹʈɸʄʃɽʅʀʗ ɺʇɸɼʀʅ ɹʈʉ 

1.1. ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʦʝʥʠʷ ʠ ʛʝʦʜʠʥʘʤʠʢʠ ɹʈʉ........................9 

1.2. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨ ʛʦʨʥʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ ɹʈʉéééééééééééééééééééé........18 

1.3. ʄʦʨʬʦʣʦʛʠʷ ʠ ʤʦʨʬʦʜʠʥʘʤʠʢʘ ʩʙʨʦʩʦʚʳʭ ʵʩʢʘʨʧʤʝʥʪʦʚ...............27 

1.4. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʙʨʦʩʦʚʳʭ ʵʩʢʘʨʧʤʝʥʪʦʚ ɹʈʉ..................................40 

ɻʃɸɺɸ 2. ʄɽʊʆɼʀʂɸ ʄɸʊɽʄɸʊʀʏɽʉʂʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

ʕɺʆʃʖʎʀʀ ʈɽʃʔɽʌɸ 

2.1. ʆʙʟʦʨ ʤʝʪʦʜʦʚ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.......................................50 

2.2. ʇʨʦʛʨʘʤʤʘ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ CHILD................................55 

ɻʃɸɺɸ 3. ʂʆʄʇʃɽʂʉʅʆɽ ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʕɺʆʃʖʎʀʀ ʇʆɿɼʅɽʂɸʁʅʆɿʆʁʉʂʀʍ 

ʕʉʂɸʈʇʄɽʅʊʆɺ ɹʈʉ 

3.1. ʆʧʨʝʜʝʣʝʥʠʝ ʚʚʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʨʘʟʚʠʪʠʷ 

ʵʪʘʣʦʥʥʦʛʦ ʦʙʲʝʢʪʘ................................................................................................68 

3.2. ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʡ ʵʚʦʣʶʮʠʠ 

ʵʩʢʘʨʧʤʝʥʪʦʚ ɹʈʉ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ...........78 

ɻʃɸɺɸ 4. ɸʅɸʃʀɿ ʈɽɿʋʃʔʊɸʊʆɺ ʀʉʉʃɽɼʆɺɸʅʀʗ 

4.1 ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.............................103 

4.2 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ..........................123 

ɿɸʂʃʖʏɽʅʀɽ.........................................................................................138 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ...................................................................................142 

ʇʨʠʣʦʞʝʥʠʝ 1ééééééééééééééééééééééé162 

ʇʨʠʣʦʞʝʥʠʝ 2ééééééééééééééééééééééé174 

ʇʨʠʣʦʞʝʥʠʝ 3ééééééééééééééééééééééé183 

 



3 
 

ɺɺɽɼɽʅʀɽ 

ʆʙʲʝʢʪ ʠ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ ʚʳʩʪʫʧʘʣʠ ʧʨʠʨʘʟʣʦʤʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ. 

ʆʩʥʦʚʥʳʤ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʩʢʦʨʦʩʪʴ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʧʦʜʥʷʪʠʷ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ɹʈʉ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʠʛʨʘʝʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʵʪʦʤ ʜʣʷ 

ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʧʣʝʯ 

ʨʠʬʪʘ ʦʩʪʘʝʪʩʷ ʥʝʨʝʰʝʥʥʦʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʦʚʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʜʭʦʜ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ, ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʘʚʪʦʨʘ, ʤʦʞʝʪ ʚʥʝʩʪʠ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʨʦʛʝʥʝʟʘ ʠ ʙʳʪʴ 

ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. 

ʎʝʣʴ ʨʘʙʦʪʳ 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ 

ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ ɹʈʉ ʩ ʧʦʤʦʱʴʶ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʠ, 

ʚʢʣʶʯʘʶʱʝʡ ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

1. ʈʘʟʨʘʙʦʪʢʘ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

2. ʄʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʣʴʝʬʘ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ 

ɹʈʉ ʥʘ ʧʨʝʜʤʝʪ ʚʳʷʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʨʦʣʠ 

ʠʥʜʠʢʘʪʦʨʦʚ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʧʣʝʯ ʨʠʬʪʘ; 

3. ɸʜʘʧʪʘʮʠʷ ʧʨʦʛʨʘʤʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ CHILD [Tucker, 2010] ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

4. ʏʠʩʣʝʥʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʡ ʵʚʦʣʶʮʠʠ ʨʝʣʴʝʬʘ 

ʦʪʜʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 
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ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʜʣʷ ʵʪʠʭ 

ʦʙʲʝʢʪʦʚ; 

5. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ 

ʵʢʩʪʨʘʧʦʣʷʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ 

ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʧʣʝʯ ʨʠʬʪʦʚʳʭ ʚʧʘʜʠʥ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ  

ɺ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʞʠʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ 

ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ ɹʈʉ, ʚʳʧʦʣʥʝʥʥʳʡ ʩ 

ʧʦʤʦʱʴʶ ɻʀʉ ʠ ʤʝʪʦʜʠʢʫ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ CHILD, ʨʘʟʨʘʙʦʪʘʥʥʫʶ 

ʧʨʦʬʝʩʩʦʨʦʤ ʋʥʠʚʝʨʩʠʪʝʪʘ ʂʦʣʦʨʘʜʦ (ɹʦʫʣʜʝʨ, ʉʐɸ) ɻʨʝʛʦʨʠ ʊʘʢʝʨʦʤ 

[Tucker, 2010]. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʙʦʪʝ ʩʳʛʨʘʣʠ ʜʘʥʥʳʝ ʪʨʝʢʦʚʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ 

ʧʦ ʘʧʘʪʠʪʘʤ [Jolivet et al., 2009]. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʜʠʩʩʝʨʪʘʮʠʝʡ, ʘʚʪʦʨʦʤ, ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʝʪʦʜʠʢ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʘʥʘʣʠʟʫ ʧʨʦʮʝʩʩʦʚ 

ʦʨʦʛʝʥʝʟʘ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ ɹʈʉ. ɺʥʝʩʝʥʠʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʛʨʘʤʤʫ CHILD ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʀɼʉʊʋ ʉʆ ʈɸʅ, ʥʦ ʧʨʠ ʫʯʘʩʪʠʠ ʘʚʪʦʨʘ. ɼʘʣʴʥʝʡʰʝʝ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʳ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʘʚʪʦʨʦʤ ʣʠʯʥʦ. 

ʊʘʢʞʝ ʘʚʪʦʨ ʧʨʠʥʠʤʘʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʦʪʙʦʨʝ ʠ ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʙ 

ʜʣʷ ʪʨʝʢʦʚʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʵʪʘʣʦʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɹʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ 

ʘʥʘʣʠʟʫ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ 

ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ. ɺʧʝʨʚʳʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʪʨʝʭʤʝʨʥʦʝ 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʩʙʨʦʩʦʚʳʭ 

ʙʣʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ɹʈʉ ʩ ʫʯʝʪʦʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʢʠʥʝʤʘʪʠʢʠ ʨʘʟʣʦʤʘ. ɹʳʣʠ ʚʳʯʠʩʣʝʥʳ 
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ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚʦʟʤʦʞʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ɹʈʉ.  

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʛʦ 

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʘʥʘʣʠʟʫ ʨʘʟʚʠʪʠʷ ʨʝʣʴʝʬʘ ʛʦʨʥʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ ʨʠʬʪʦʚʳʭ ʚʧʘʜʠʥ ʠ ʦʮʝʥʢʝ ʩʢʦʨʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ 

ʧʣʝʯ ʨʠʬʪʘ ʥʘ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʤ ʵʪʘʧʝ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʩʪʨʫʢʪʫʨ 

ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ɹʈʉ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ ʚʳʷʚʣʝʥʠʠ ʟʦʥ ʦʧʘʩʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʫʨʦʚʥʷʭ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʧʨʦʚʝʜʝʥʠʝʤ ʤʥʦʞʝʩʪʚʘ ʦʜʥʦʪʠʧʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 

ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʠʬʪʘ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʤ ʩ ʪʝʤʦʡ ʜʠʩʩʝʨʪʘʮʠʠ, ʣʠʯʥʦ ʠ 

ʚ ʩʦʘʚʪʦʨʩʪʚʝ, ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ 7 ʨʘʙʦʪ ʚ ʞʫʨʥʘʣʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʩʧʠʩʦʢ 

ɺɸʂ ʠ 10 - ʚ ʩʙʦʨʥʠʢʘʭ ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʬʝʨʝʥʮʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʤʦʡ ʜʠʩʩʝʨʪʘʮʠʠ, 

ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: XLI 

ʊʝʢʪʦʥʠʯʝʩʢʦʝ ʩʦʚʝʱʘʥʠʝ (ʄʦʩʢʚʘ, 2008), ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʳʡ 

ʩʠʤʧʦʟʠʫʤ, ʧʦʩʚʷʱʝʥʥʳʡ ʧʘʤʷʪʠ ʅ.ɸ. ʃʦʛʘʯʝʚʘ çʂʘʡʥʦʟʦʡʩʢʠʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʨʠʬʪʦʛʝʥʝʟè (ʀʨʢʫʪʩʢ, 2010), ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ 

ʫʯʘʩʪʠʝʤ ʠʥʦʩʪʨʘʥʥʳʭ ʫʯʸʥʳʭ çʇʨʦʮʝʩʩʳ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʚ ʵʨʦʟʠʦʥʥʦ-

ʨʫʩʣʦʚʳʭ ʩʠʩʪʝʤʘʭ ʠ ʜʠʥʘʤʠʢʝ ʨʝʯʥʳʭ ʜʦʣʠʥ çFluvial systems-2012è (ʊʦʤʩʢ, 

2012), ɺʪʦʨʦʡ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʩʠʤʧʦʟʠʫʤ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʠ 

ʤʦʣʦʜʝʞʥʘʷ ʥʘʫʯʥʘʷ ʰʢʦʣʘ, ʧʦʩʚʷʱʝʥʥʳʝ ʧʘʤʷʪʠ ʘʢʘʜʝʤʠʢʦʚ ʅ.ɸ. ʃʦʛʘʯʝʚʘ 

ʠ ɽ.ɽ. ʄʠʣʘʥʦʚʩʢʦʛʦ ç ʂʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʨʠʬʪʦʛʝʥʝʟ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ 

ʧʨʦʮʝʩʩʳè (ʀʨʢʫʪʩʢ, 2013), ɻʝʥʝʨʘʣʴʥʘʷ ʘʩʩʘʤʙʣʝʷ ɽʚʨʦʧʝʡʩʢʦʛʦ 
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ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ɺʝʥʘ, ɸʚʩʪʨʠʷ, 2014), III ɺʩʝʨʦʩʩʠʡʩʢʦʝ ʩʦʚʝʱʘʥʠʝ 

ʠ II ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʤʦʣʦʜʝʞʥʘʷ ʰʢʦʣʘ ʧʦ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʢʝ ç 

ʉʦʚʨʝʤʝʥʥʘʷ ʛʝʦʜʠʥʘʤʠʢʘ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʦʧʘʩʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ: 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʩʥʦʚʝè (ʀʨʢʫʪʩʢ, 2016), IV 

ɹʘʡʢʘʣʴʩʢʘʷ ʤʦʣʦʜʝʞʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʝ 

(ɻʦʨʷʯʠʥʩʢ, 2017), XII ʈʦʩʩʠʡʩʢʦ-ʤʦʥʛʦʣʴʩʢʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ç 

ʉʦʣʥʝʯʥʦ-ʟʝʤʥʳʝ ʩʚʷʟʠ ʠ ʛʝʦʜʠʥʘʤʠʢʘ ɹʘʡʢʘʣʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ: 

ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʦʣʠʪʠʢʘè 

(ʀʨʢʫʪʩʢ, 2018), IV ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʩʠʤʧʦʟʠʫʤ ʩ ʫʯʘʩʪʠʝʤ ʠʥʦʩʪʨʘʥʥʳʭ 

ʫʯʝʥʳʭ, ʧʦʩʚʷʱʝʥʥʳʡ 90-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʘʢʘʜʝʤʠʢʘ ʅ.ɸ. ʃʦʛʘʯʝʚʘ ç 

ʈʠʬʪʦʛʝʥʝʟ, ʦʨʦʛʝʥʝʟ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʧʨʦʮʝʩʩʳè (ʀʨʢʫʪʩʢ, 2019), 

ɺʩʝʨʦʩʩʠʡʩʢʦʝ ʩʦʚʝʱʘʥʠʝ ʩ ʫʯʘʩʪʠʝʤ ʧʨʠʛʣʘʰʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ 

ʜʨʫʛʠʭ ʩʪʨʘʥ, ʧʦʩʚʷʱʝʥʥʦʝ ʧʘʤʷʪʠ ʧʨʦʬʝʩʩʦʨʘ ʉ.ʀ. ʐʝʨʤʘʥʘ 

çʈʘʟʣʦʤʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʣʠʪʦʩʬʝʨʝ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʧʨʦʮʝʩʩʳ: 

ʪʝʢʪʦʥʦʬʠʟʠʯʝʩʢʠʡ ʘʥʘʣʠʟè (ʀʨʢʫʪʩʢ, 2021). 

ʆʩʥʦʚʥʳʝ ʟʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ 

1. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʨʝʣʴʝʬʝ ʛʦʨʥʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ ʚʳʜʝʣʝʥ ʭʘʨʘʢʪʝʨʥʳʡ ʪʠʧ 

ʧʨʠʩʙʨʦʩʦʚʳʭ ʩʢʣʦʥʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʠ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʶʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʚ ʢʘʯʝʩʪʚʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʧʣʝʯ ʨʠʬʪʘ. 

2. ʇʨʝʜʣʦʞʝʥʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʪʦʜʘʭ 

ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ 

ɹʈʉ ʩ ʫʯʝʪʦʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ 

ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ. 

3. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʠ 

ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ ɹʈʉ ʚʘʨʴʠʨʫʶʪ ʚ 

ʜʠʘʧʘʟʦʥʝ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ 0.3-0.5 ʤʤ/ʛʦʜ, ʧʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʠ 

ʧʦʜʥʷʪʠʡ ʩʝʚʝʨʥʳʭ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʙʦʨʪʦʚ ʨʠʬʪʦʚʳʭ ʚʧʘʜʠʥ ʧʨʝʚʳʰʘʶʪ 
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ʟʥʘʯʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʶʞʥʳʭ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʧʣʝʯ ʨʠʬʪʘ. ʋʩʪʦʡʯʠʚʘʷ 

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʤʦʜʝʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʜʥʷʪʠʷ ʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʝʣʴʝʬʘ ʵʩʢʘʨʧʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʝʪ 

ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʥʘ ʦʙʲʝʢʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʩʭʦʞʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʦʮʝʥʠʪʴ ʩʢʦʨʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʧʦ ʨʘʟʣʦʤʘʤ ʨʝʛʠʦʥʘ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 25.00.03 

ʈʘʙʦʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ: 25.00.03 

çɻʝʦʪʝʢʪʦʥʠʢʘ ʠ ʛʝʦʜʠʥʘʤʠʢʘè ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʫʥʢʪʘʤ: 

ʧ.3. ʀʟʫʯʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ: ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʭ (ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ), ʪʘʢ ʠ ʜʨʝʚʥʠʭ 

(ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʧʘʣʝʦʤʘʛʥʠʪʥʳʤʠ ʤʝʪʦʜʘʤʠ). 

ʧ.5. ʅʝʦʪʝʢʪʦʥʠʢʘ, ʠʟʫʯʘʶʱʘʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʥʦʚʝʡʰʝʛʦ ʵʪʘʧʘ 

ʨʘʟʚʠʪʠʷ ʣʠʪʦʩʬʝʨʳ ʠ ʠʩʧʦʣʴʟʫʶʱʘʷ ʜʣʷ ʵʪʦʛʦ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʧ.7. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʝʢʪʦʥʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ-

ʠʩʪʦʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʦʜʥʦʪʠʧʥʳʭ ʠʣʠ ʨʦʜʩʪʚʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʩ ʮʝʣʴʶ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʭ ʵʚʦʣʶʮʠʦʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ.  

ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 4 ʛʣʘʚ ʠ ʟʘʢʣʶʯʝʥʠʷ, ʦʙʱʠʡ ʦʙʲʝʤ 

ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʝʪ 183 ʩʪʨʘʥʠʮʳ, ʚʢʣʶʯʘʝʪ 81 ʨʠʩʫʥʦʢ, 7 ʪʘʙʣʠʮ, 3 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 186 ʥʘʠʤʝʥʦʚʘʥʠʡ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ 

ʢ.ʛ-ʤ.ʥ. ɺ.ɸ. ʉʘʥʴʢʦʚʫ, ʧʨʦʬʝʩʩʦʨʫ ʋʥʠʚʝʨʩʠʪʝʪʘ ʂʦʣʦʨʘʜʦ ɻʨʝʛʦʨʠ ʊʘʢʝʨʫ 

(G. Tucker), ʩʦʪʨʫʜʥʠʢʘʤ ʀɼʉʊʋ ʉʆ ʈɸʅ ʄ.ʖ. ʂʝʥʟʠʥʫ ʠ ʢ.ʪ.ʥ. ʉ.ɸ. 

ʋʣʴʷʥʦʚʫ, ʢ.ʛ-ʤ.ʥ. ɸ.ʀ. ʄʠʨʦʰʥʠʯʝʥʢʦ, ʜ.ʛ.ʥ. ʖ.ɺ. ʈʳʞʦʚʫ, ʢ.ʛ-ʤ.ʥ. ʉ.ɻ. 

ɸʨʞʘʥʥʠʢʦʚʫ, ʧʨʦʬʝʩʩʦʨʫ ʋʥʠʚʝʨʩʠʪʝʪʘ ʅʠʮʮʳ ʂʘʨʦʣʴ ʇʝʪʠ (C. Petit), 

ʧʨʦʬʝʩʩʦʨʫ ʋʥʠʚʝʨʩʠʪʝʪʘ ʈʝʥʥʘ ʄʘʨʢʫ ɾʦʣʠʚʝ (M. Jolivet), ʜʦʢʪʦʨʫ ʛʝʦʣʦʛʠʠ 
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ʄʠʢʘʵʣʶ ɸʪʪʘʣʶ (M. Attal), ʜʦʢʪʦʨʫ ʛʝʦʣʦʛʠʠ ɼʞʠʥʫ ɹʨʘʫʥʫ (J. Braun), 

ʢʦʣʣʝʛʘʤ ʧʦ ʣʘʙʦʨʘʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʢʠ ʀɿʂ ʉʆ ʈɸʅ, ʘ ʪʘʢʞʝ 

ʙʝʟʚʨʝʤʝʥʥʦ ʫʰʝʜʰʝʤʫ ʜ.ʛ-ʤ.ʥ, ʧʨʦʬʝʩʩʦʨʫ ʂ.ɻ. ʃʝʚʠ. 
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ɻʃɸɺɸ 1. ʉʊʈʆɽʅʀɽ ʀ ɼʀʅɸʄʀʂɸ ʇʈʀʈɸɿʃʆʄʅʓʍ 

ɹʃʆʂʆɺʓʍ ʉʊʈʋʂʊʋʈ ɻʆʈʅʆɻʆ ʆɹʈɸʄʃɽʅʀʗ ɺʇɸɼʀʅ ɹʈʉ 

1.1. ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʦʝʥʠʷ ʠ ʛʝʦʜʠʥʘʤʠʢʠ ɹʈʉ 

ɹʘʡʢʘʣʴʩʢʘʷ ʨʠʬʪʦʚʘʷ ʩʠʩʪʝʤʘ (ʨʠʩ. 1) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ 

ʪʝʢʪʦʛʝʥʥʳʭ ʚʧʘʜʠʥ ʚ ʦʙʨʘʤʣʝʥʠʠ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʣʝʯʠ 

ʨʠʬʪʘ. ʉʚʦʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ɹʈʉ ʦʙʷʟʘʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʜʚʫʭ ʢʨʫʧʥʳʭ 

ʣʠʪʦʩʬʝʨʥʳʭ ʙʣʦʢʦʚ [ʇʘʨʬʝʥʦʚ, 2003] ī ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ 

ʠ ʙʦʣʝʝ ʤʦʣʦʜʦʡ ɸʤʫʨʩʢʦʡ ʤʠʢʨʦʧʣʠʪʳ ʚ ʩʦʩʪʘʚʝ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ 

ʧʦʜʚʠʞʥʦʛʦ ʧʦʷʩʘ. ʇʦʛʨʘʥʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ɹʈʉ ʦʧʨʝʜʝʣʠʣʦ ʦʙʱʫʶ 

ʣʠʥʝʡʥʦʩʪʴ ʚʧʘʜʠʥ ʠ ʨʘʟʣʦʤʦʚ, ʧʨʠ ʵʪʦʤ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʢʨʫʞʘʶʱʠʭ ʩʪʨʫʢʪʫʨ ʥʝʦʜʥʦʨʦʜʥʦ. 

 

 

ʈʠʩ.1. ɻʣʘʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ɹʈʉ (ʧʦ ʜʘʥʥʳʤ çʂʘʨʪʳ ʥʝʦʪʝʢʪʦʥʠʢʠéè 

[ʃʝʚʠ, 2008]) 

ɹʫʢʚʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʨʠʬʪʦʚʳʝ ʚʧʘʜʠʥʳ: ɹ ï ɹʘʨʛʫʟʠʥʩʢʘʷ, ɹʩ ï ɹʫʩʠʥʛʦʣʴʩʢʘʷ 

ʛʨʫʧʧʘ (ʚʢʣʶʯʘʝʪ ʊʝʨʝʭʦʣʴʩʢʫʶ, ɹʫʩʠʥʛʦʣʴʩʢʫʶ ʠ ɹʝʣʠʥʛʦʣʴʩʢʫʶ), ɺɸ ï ɺʝʨʭʥʝʘʥʛʘʨʩʢʘʷ, 

ɺʄ ï ɺʝʨʭʥʝʤʫʡʩʢʘʷ, ɼ ï ɼʘʨʭʘʪʩʢʘʷ, ʂ ï ʂʠʯʝʨʩʢʘʷ, ʄ ï ʄʫʡʩʢʘʷ (ʚʢʣʶʯʘʷ ʇʘʨʘʤʩʢʫʶ ʠ 

ʋʣʘʥ-ʄʘʢʠʪʩʢʫʶ), ʄʢ - ʄʫʷʢʘʥʩʢʘʷ, ʉɹ ï ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʘʷ, ʊ ï ʊʫʥʢʠʥʩʢʘʷ ʛʨʫʧʧʘ 

ʚʧʘʜʠʥ, ʊʢ ï ʊʦʢʢʠʥʩʢʘʷ, ʍ ï ʍʫʙʩʫʛʫʣʴʩʢʘʷ, ʎɹ ï ʎʠʧʘ-ɹʘʫʥʪʦʚʩʢʘʷ, ʏ ï ʏʘʨʩʢʘʷ, ʖɹ ï 

ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʘʷ.  
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ʎʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʟʘʥʠʤʘʝʪ ʚʧʘʜʠʥʘ ʦʟʝʨʘ ɹʘʡʢʘʣ, ʩʦʩʪʦʷʱʘʷ 

ʠʟ ʜʚʫʭ ʢʦʪʣʦʚʠʥ ī ʉʝʚʝʨʦ- ʠ ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʦʡ. ɺ ʩʦʩʪʘʚʝ ʧʦʩʣʝʜʥʝʡ ʯʘʩʪʦ 

ʚʳʜʝʣʷʶʪ ʉʨʝʜʥʝ-ɹʘʡʢʘʣʴʩʢʫʶ ʚʧʘʜʠʥʫ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʢ ʩʝʚʝʨʫ ʦʪ 

ʉʝʣʝʥʛʠʥʦ-ɹʫʛʫʣʴʜʝʡʩʢʦʡ ʧʝʨʝʤʳʯʢʠ, ʥʦ ʪʘʢʘʷ ʛʨʘʜʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʩʧʦʨʥʦʡ ʚʚʠʜʫ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʧʨʠʨʦʜʳ ʜʘʥʥʦʛʦ ʙʘʨʴʝʨʘ 

[ʋʬʠʤʮʝʚ, 1992; ʃʦʛʘʯʝʚ, 1999]. ʆʩʦʙʝʥʥʦʩʪʴʶ ʙʘʡʢʘʣʴʩʢʠʭ ʚʧʘʜʠʥ, ʧʦʤʠʤʦ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʛʣʫʙʠʥʳ, ʷʚʣʷʝʪʩʷ ʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʙʣʠʟʦʩʪʴ ʢ 

ʢʨʘʶ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʉʪʨʫʢʪʫʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʠ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ɹʘʡʢʘʣʘ, ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʧʦʛʨʘʥʠʯʥʳʤʠ: ʚʧʘʜʠʥʳ 

ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʬʣʘʥʛʘ ʦʪʜʝʣʝʥʳ ʦʪ ʧʣʘʪʬʦʨʤʳ ʤʘʩʩʠʚʥʳʤʠ ʧʦʜʥʷʪʠʷʤʠ ʉʘʷʥ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʚʧʘʜʠʥ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʬʣʘʥʛʘ ʪʘʢʞʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʜʘʣʝʥʠʠ 

ʦʪ ʢʨʘʪʦʥʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʏʘʨʩʢʦʡ ʠ ʊʦʢʢʠʥʩʢʦʡ. ʇʦʩʣʝʜʥʠʝ ʨʘʩʧʦʣʦʞʝʥʳ 

ʧʦ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ ʛʨʘʥʠʮʳ, ʨʘʩʩʝʢʘʷ ʩʪʨʫʢʪʫʨʳ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ. 

ʊʫʥʢʠʥʩʢʘʷ ʠ ʍʫʙʩʫʛʫʣʴʩʢʘʷ ʚʧʘʜʠʥʳ ʟʘʣʦʞʝʥʳ ʚʜʦʣʴ ʢʨʘʷ ʊʫʚʠʥʦ-

ʄʦʥʛʦʣʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ [ɺʘʩʠʣʴʝʚ ʠ ʜʨ., 1997]. 

ɻʨʘʥʠʮʘʤʠ ʚʧʘʜʠʥ ɹʈʉ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʩʪʫʧʘʶʪ ʨʘʟʣʦʤʳ ʩʙʨʦʩʦʚʦʡ ʠ 

ʩʙʨʦʩʦ-ʩʜʚʠʛʦʚʦʡ ʢʠʥʝʤʘʪʠʢʠ. ʅʘʟʚʘʥʥʳʝ ʪʠʧʳ ʨʘʟʣʦʤʦʚ ʜʦʤʠʥʠʨʫʶʪ ʚ 

ʩʠʩʪʝʤʝ, ʜʠʩʣʦʢʘʮʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʜʝʬʦʨʤʘʮʠʠ ʩʞʘʪʠʷ (ʚʟʙʨʦʩʳ ʠ ʥʘʜʚʠʛʠ), 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ. ɿʘʤʝʪʠʤ, ʯʪʦ ʨʝʯʴ ʟʜʝʩʴ ʠʜʝʪ ʦ 

ʨʘʟʣʦʤʘʭ, ʘʢʪʠʚʥʳʭ ʚ ʧʦʟʜʥʝʤ ʢʘʡʥʦʟʦʝ: ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʪʣʠʯʘʶʪʩʷ 

ʙʦʣʴʰʠӢʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʫʢʘʟʳʚʘʷ ʥʘ ʥʝʦʜʥʦʢʨʘʪʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʨʘʟʣʦʤʦʚ 

(ʥʘʧʨʠʤʝʨ, ʊʫʥʢʠʥʩʢʦʛʦ) ʦʪʤʝʯʘʝʪʩʷ ʩʤʝʥʘ ʩʙʨʦʩʦʚʦʡ ʢʠʥʝʤʘʪʠʢʠ ʚʟʙʨʦʩʦ-

ʩʜʚʠʛʦʚʦʡ ʚ ʛʦʣʦʮʝʥʝ [ʏʠʧʠʟʫʙʦʚ ʠ ʜʨ., 2003]. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʜʠʥʘʤʠʢʝ ɹʈʉ ʠʛʨʘʶʪ ʢʨʫʧʥʳʝ ʟʦʥʳ ʩʜʚʠʛʦʚ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʛʨʘʥʠʮʳ ʩʠʩʪʝʤʳ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʘʩʢʨʳʪʠʶ ʨʠʬʪʦʚʳʭ ʚʧʘʜʠʥ [ɹʘʣʣʘ ʠ 

ʜʨ., 1990]. ɿʦʥʳ ʩʜʚʠʛʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʫʨʦʯʝʥʳ ʢ ʜʨʝʚʥʠʤ ʣʠʪʦʩʬʝʨʥʳʤ 

ʰʚʘʤ (ʥʘʧʨʠʤʝʨ, ɻʣʘʚʥʳʡ ʉʘʷʥʩʢʠʡ ʨʘʟʣʦʤ), ʩʙʨʦʩʳ ʠ ʩʙʨʦʩʦ-ʩʜʚʠʛʠ ʤʦʛʫʪ 

ʢʘʢ ʥʘʩʣʝʜʦʚʘʪʴ [ɿʘʤʘʨʘʝʚ ʠ ʜʨ., 1979] ʜʦʢʘʡʥʦʟʦʡʩʢʠʤ ʨʘʟʣʦʤʘʤ 
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(ʇʨʠʤʦʨʩʢʠʡ, ʆʙʨʫʯʝʚʩʢʠʡ, ɹʘʨʛʫʟʠʥʩʢʠʡ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ), ʪʘʢ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ ʪʨʘʩʩʳ (ʨʘʟʣʦʤʳ ʤʘʣʳʭ 

ʚʧʘʜʠʥ). ʇʦʤʠʤʦ ʛʣʘʚʥʳʭ ʨʘʟʣʦʤʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʦʙʣʠʢ ʩʠʩʪʝʤʳ, ʚ 

ʩʪʨʦʝʥʠʠ ʚʧʘʜʠʥ ʠ ʦʙʨʘʤʣʷʶʱʠʭ ʧʦʜʥʷʪʠʡ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʤʝʥʴʰʠʝ ʨʘʟʣʦʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʪʦ ʞʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʯʪʦ ʠ ʦʩʥʦʚʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʠʣʠ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ. ʊʘʢʞʝ ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ ʠʝʨʘʨʭʠʠ ʨʘʟʣʦʤʦʚ: ʤʘʩʰʪʘʙʳ ʛʣʘʚʥʳʭ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ 

ʨʘʟʣʦʤʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟʤʝʨʘʤʠ ʢʦʪʣʦʚʠʥ (ʢ ʧʨʠʤʝʨʫ, ʚʥʫʪʨʠʚʧʘʜʠʥʥʳʝ 

ʜʠʩʣʦʢʘʮʠʠ ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʢʨʫʧʥʝʝ, ʯʝʤ ʛʣʘʚʥʳʝ 

ʨʘʟʣʦʤʳ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʚʧʘʜʠʥ).  

ʍʘʨʘʢʪʝʨʥʳʤ ʩʚʦʡʩʪʚʦʤ ʚʧʘʜʠʥ ɹʈʉ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʘʷ ʘʩʠʤʤʝʪʨʠʷ 

[ʇʘʚʣʦʚʩʢʠʡ, 1948; ʅʘʛʦʨʴʷ..., 1974]. ʉʫʪʴ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʥʝʨʘʚʥʦʟʥʘʯʥʦʡ ʨʦʣʠ ʩʙʨʦʩʦʚʦʡ ʪʝʢʪʦʥʠʢʠ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʙʦʨʪʘʭ, ʯʪʦ 

ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʩʪʨʦʝʥʠʠ ʜʥʠʱ ʚʧʘʜʠʥ ʠ ʤʦʨʬʦʣʦʛʠʠ ʛʦʨʥʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ. ɺ ʦʙʱʝʤ ʧʣʘʥʝ, ʨʘʟʣʦʤʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʚʧʘʜʠʥʳ ʩ ʩʝʚʝʨʘ ʠ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʘ (ʪ.ʝ. ʩʦ ʩʪʦʨʦʥʳ ʧʣʘʪʬʦʨʤʳ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʘʤʧʣʠʪʫʜʦʡ ʩʤʝʱʝʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʨʫʪʦʩʢʣʦʥʥʳʭ ʙʣʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ. ʇʨʠ ʵʪʦʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʙʦʨʪ 

ʚʧʘʜʠʥʳ ʙʦʣʝʝ ʧʦʣʦʛʠʡ, ʠ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʚʷʟʳʚʘʝʪʩ ̫ʩ ʧʣʘʚʥʳʤ ʠʟʛʠʙʦʤ 

ʬʫʥʜʘʤʝʥʪʘ, ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ. ɺ 

ʨʝʣʴʝʬʝ ʜʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʛʠʭ ʩʚʦʜʦʚʳʭ 

ʧʦʜʥʷʪʠʡ [ʋʬʠʤʮʝʚ, 1992]. ɹʦʣʴʰʠʥʩʪʚʦ ʚʧʘʜʠʥ ɹʈʉ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʧʦʣʫʛʨʘʙʝʥʳ, ʥʦ ʪʘʢʞʝ ʠʤʝʶʪ ʤʝʩʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʤʤʝʪʨʠʯʥʳʝ ʛʨʘʙʝʥʳ, 

ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʦʛʨʘʥʠʯʝʥʥʳʝ ʙʣʦʢʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ʆʥʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ɺʝʨʭʥʝʘʥʛʘʨʩʢʦʡ ʠ ʛʨʫʧʧʳ ʄʫʡʩʢʠʭ ʚʧʘʜʠʥ, ʛʜʝ ʦʙʨʘʤʣʝʥʠʝ ʶʞʥʦʛʦ ʠ ʶʛʦ-

ʚʦʩʪʦʯʥʦʛʦ ʙʦʨʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝ ʩʚʦʜʘʤʠ, ʘ ʙʣʦʢʦʚʳʤʠ ʠʣʠ ʩʚʦʜʦʚʦ-

ʙʣʦʢʦʚʳʤʠ ʧʦʜʥʷʪʠʷʤʠ. ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʘ ʦʙʱʘʷ ʩʭʝʤʘ ʦʨʦʛʨʘʬʠʠ ɹʈʉ, ʥʘ 

ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʣʦʢʦʚʳʭ (ʩʚʦʜʦʚʦ-ʙʣʦʢʦʚʳʭ) ʠ ʩʚʦʜʦʚʳʭ 

ʧʦʜʥʷʪʠʡ (ʧʦʩʣʝʜʥʠʝ ʚʳʜʝʣʝʥʳ ʧʦʜʯʝʨʢʠʚʘʥʠʝʤ). ɺ ʢʦʥʪʝʢʩʪʝ ʥʘʩʪʦʷʱʝʡ 
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ʨʘʙʦʪʳ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʨʫʪʦʩʢʣʦʥʥʳʝ ʧʨʠʨʘʟʣʦʤʥʳʝ 

ʙʣʦʢʦʚʳʝ ʧʦʜʥʷʪʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʚʳʨʘʞʝʥʥʦʡ ʩʙʨʦʩʦʚʦʡ ʢʠʥʝʤʘʪʠʢʦʡ. 

 

 
ʈʠʩ. 2. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʦʨʦʛʨʘʬʠʠ ɹʈʉ 

ʎʠʬʨʘʤʠ ʦʙʦʟʥʘʯʝʥʳ: (1) ɺʝʨʭʥʝʘʥʛʘʨʩʢʠʡ ʭʨʝʙʝʪ, (2) ɺʦʩʪʦʯʥʦ-ʍʫʙʫʩʫʛʫʣʴʩʢʦʝ 

ʧʣʦʩʢʦʛʦʨʴʝ, (3) ɺʦʩʪʦʯʥʦ-ʊʫʚʠʥʩʢʦʝ ʥʘʛʦʨʴʝ, (4) ɿʘʧʘʜʥʦ-ʍʫʙʩʫʛʫʣʴʩʢʦʝ ʥʘʛʦʨʴʝ, (5) 

ʄʦʨʩʢʦʡ ʭʨʝʙʝʪ, (6) ʄʫʷʢʘʥʩʢʠʡ ʭʨʝʙʝʪ, (7) ʆʣʭʠʥʩʢʦʝ ʧʣʦʩʢʦʛʦʨʴʝ, (8) ʆʣʴʭʦʥʩʢʦʝ 

ʧʦʜʥʷʪʠʝ, (9) ʇʨʠʦʣʴʭʦʥʩʢʦʝ ʧʣʘʪʦ, (10) ʉʚʷʪʦʥʦʩʩʢʦʝ ʧʦʜʥʷʪʠʝ, (11) ʉʁ ʣʴʙʘʥ-

ʂʫʘʥʜʠʥʩʢʦʝ ʧʦʜʥʷʪʠʝ, (12) ʊʫʥʢʠʥʩʢʠʝ ʛʦʣʴʮʳ, 13 ï ʭʨʝʙʝʪ ʋʜʦʢʘʥ, (14) ʋʣʶʥʩʢʘʷ 

ʩʪʫʧʝʥʴ, (15) ʐʠʰʭʠʜʩʢʦʝ ʧʦʜʥʷʪʠʝ. 

 

ɺʦʧʨʦʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ɹʈʉ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ. ɿʘ 

ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʜʚʠʥʫʪʦ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʠʧʦʪʝʟ, 

ʢʘʩʘʶʱʠʭʩʷ ʤʝʭʘʥʠʢʠ ʨʘʩʢʨʳʪʠʷ ʙʘʡʢʘʣʴʩʢʠʭ ʚʧʘʜʠʥ, ʚʨʝʤʝʥʠ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʠ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ 

ʘʩʧʝʢʪʦʚ. ʏʘʩʪʴ ʠʟ ʥʠʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝ ʥʘʰʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʥʦ ʤʥʦʛʠʝ 

ʩʦʭʨʘʥʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʧʫʪʘʭ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʥʮʝʧʮʠʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ɹʈʉ ʪʨʘʜʠʮʠʦʥʥʦ ʜʝʣʷʪ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʤʦʜʝʣʠ ʘʢʪʠʚʥʦʛʦ ʠ 

ʧʘʩʩʠʚʥʦʛʦ ʨʠʬʪʦʛʝʥʝʟʘ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʤʦʜʝʣʠ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʨʘʟʥʠʮʘ 

ʤʝʞʜʫ ʥʠʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʮʝʥʢʝ ʤʝʭʘʥʠʟʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʤʘʥʪʠʡʥʦʡ 

ʢʦʥʚʝʢʮʠʠ ʥʘ ʫʯʘʩʪʦʢ ʣʠʪʦʩʬʝʨʳ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʫʨʦʯʝʥ ɹʘʡʢʘʣʴʩʢʠʡ ʨʠʬʪ. ɺ 

ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʤʦʜʝʣʝʡ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʦʡ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʅ.ɸ. ʃʦʛʘʯʝʚʘ 

ʠ ʖ.ɸ. ɿʦʨʠʥʘ [Logatchev and Zorin, 1987] ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ, ʯʪʦ ʨʘʟʚʠʪʠʝ 



13 
 

ʨʠʬʪʘ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʘʩʪʝʥʦʩʬʝʨʥʦʛʦ ʚʳʩʪʫʧʘ ʥʘ ʛʨʘʥʠʮʝ ʉʠʙʠʨʩʢʦʛʦ 

ʢʨʘʪʦʥʘ ʠ ʄʦʥʛʦʣʦ-ʉʠʙʠʨʩʢʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʧʦʷʩʘ. ʉʚʷʟʘʥʥʳʡ ʩ ʥʠʤ, 

ʤʘʥʪʠʡʥʳʡ ʘʧʚʝʣʣʠʥʛ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʩʪʷʞʝʥʠʝ ʠ ʫʪʦʥʝʥʠʝ ʣʠʪʦʩʬʝʨʳ, 

ʣʦʢʘʣʴʥʳʡ ʩʚʦʜʦʦʙʨʘʟʥʳʡ ʧʦʜʲʝʤ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʠʬʪʦʚʳʭ ʚʧʘʜʠʥ ʚ ʦʙʨʘʤʣʝʥʠʠ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʉʦʙʩʪʚʝʥʥʫʶ ʚʝʨʩʠʶ çʘʢʪʠʚʥʦʛʦè ʩʮʝʥʘʨʠʷ ʧʨʝʜʣʦʞʠʣʠ ʉ.ʀ. ʐʝʨʤʘʥ ʠ ʂ.ɻ. 

ʃʝʚʠ [ʐʝʨʤʘʥ ʠ ʃʝʚʠ, 1978]. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʩʭʝʤʝ, ɹʈʉ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʧʨʝʜʠʥʛʘ ʠ ʩʜʚʠʛʦʚʳʭ ʩʤʝʱʝʥʠʡ ʚʜʦʣʴ 

ʪʨʘʥʩʬʦʨʤʥʳʭ ʨʘʟʣʦʤʦʚ; ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʚʠʞʝʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦʜʲʝʤ 

ʠ ʨʘʩʪʝʢʘʥʠʝ ʧʦʜ ʧʦʜʦʰʚʦʡ ʢʦʨʳ ʘʥʦʤʘʣʴʥʦʡ ʤʘʥʪʠʠ [ʐʝʨʤʘʥ ʠ ʃʝʚʠ, 1984]. 

ɸʥʘʣʦʛʠʯʥʳʡ ʠʩʪʦʯʥʠʢ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʚ ʨʘʙʦʪʝ [ɹʘʣʣʘ ʠ ʜʨ., 1990], ʛʜʝ 

ʨʘʟʚʠʪʠʝ ɹʈʉ ʦʙʲʷʩʥʷʣʦʩʴ ʩʠʩʪʝʤʦʡ ʩʜʚʠʛʦʚ/ʨʘʟʜʚʠʛʦʚ. 

ʂʦʥʮʝʧʮʠʷ ʧʘʩʩʠʚʥʦʛʦ ʨʠʬʪʦʛʝʥʝʟʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʩʢʨʳʪʠʝ ʨʠʬʪʘ ʟʘ 

ʩʯʝʪ ʫʜʘʣʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʧʝʨʝʤʝʱʝʥʠʷʤʠ 

ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ. ɺʧʝʨʚʳʝ ʧʦʜʦʙʥʳʡ ʚʟʛʣʷʜ ʥʘ ʛʝʦʜʠʥʘʤʠʢʫ ɹʈʉ ʙʳʣ 

ʧʨʝʜʣʦʞʝʥ ʚ ʨʘʙʦʪʝ [Molnar and Tapponier, 1975], ʛʜʝ, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʜʝʬʦʨʤʘʮʠʡ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʚʢʣʶʯʘʷ ʶʛ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, 

ʧʨʠʟʥʘʝʪʩʷ ʀʥʜʦ-ɸʟʠʘʪʩʢʘʷ ʢʦʣʣʠʟʠʷ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʢʦʥʮʝʧʮʠʠ 

ʧʘʩʩʠʚʥʦʛʦ ʨʠʬʪʦʛʝʥʝʟʘ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʚ ʩʪʘʪʴʝ [ɿʦʥʝʥʰʘʡʥ ʠ ʜʨ., 1978]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʝ, ʨʘʩʢʨʳʪʠʝ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʠʬʪʘ ʩʚʷʟʘʥʦ ʩ ʖɺ-

ʜʚʠʞʝʥʠʝʤ ɸʤʫʨʩʢʦʡ ʧʣʠʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʡ ɽʚʨʘʟʠʠ (ʉʠʙʠʨʩʢʦʛʦ 

ʢʨʘʪʦʥʘ). ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʩʫʞʜʝʥʠʷ ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʝʬʦʨʤʘʮʠʡ 

ʪʦʣʴʢʦ ʩʪʦʣʢʥʦʚʝʥʠʝ ʀʥʜʠʠ ʠ ɽʚʨʘʟʠʠ [Petit et al., 1996; Chemenda et al., 2002] 

ʠʣʠ ʜʦʧʫʩʢʘʶʱʠʭ ʚʦʚʣʝʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʊʘʢ, 

ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ [Petit and Fournier, 2005], ʜʚʠʞʝʥʠʝ ɸʤʫʨʩʢʦʡ ʧʣʠʪʳ, 

ʦʧʨʝʜʝʣʷʶʱʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ɹʈʉ, ʦʙʫʩʣʦʚʣʝʥʦ ʚʟʘʠʤʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʚʫʤʷ ʢʨʫʧʥʳʤʠ, ʫʜʘʣʝʥʥʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, 

ʢʦʥʚʝʨʛʝʥʪʥʳʤʠ ʟʦʥʘʤʠ ī ʀʥʜʦ-ɸʟʠʘʪʩʢʦʡ ʢʦʣʣʠʟʠʠ ʠ ɿʘʧʘʜʥʦ-

ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʩʫʙʜʫʢʮʠʠ. ʉʦʙʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʚ ʨʘʤʢʘʭ ʩʮʝʥʘʨʠʷ, 
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ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʃ.ʇ. ɿʦʥʝʥʰʘʡʥʦʤ ʠ ʃ.ɸ. ʉʘʚʦʩʪʠʥʳʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 

ʨʘʙʦʪʝ [ʉʘʥʴʢʦʚ ʠ ʜʨ., 2011]. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʤʝʭʘʥʠʟʤʳ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʥʝʦʜʠʥʘʢʦʚʳ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ 

ʄʦʥʛʦʣʦ-ʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʮʝʥʪʨʘʣʴʥʳʡ ʩʝʛʤʝʥʪ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ɹʈʉ. 

ɼʠʥʘʤʠʢʘ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ (ʘ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʠ ʟʘʧʘʜʥʦʡ) ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʘʣʠʯʠʝʤ ʜʦʣʛʦʞʠʚʫʱʝʛʦ ʘʩʪʝʥʦʩʬʝʨʥʦʛʦ ʧʦʪʦʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʜʠʚʝʨʛʝʥʪʥʦʝ ʜʚʠʞʝʥʠʝ ɸʤʫʨʩʢʦʡ ʧʣʠʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ɽʚʨʘʟʠʠ, ʥʘ ʟʘʧʘʜʝ ʩ 

ʧʦʟʜʥʝʛʦ ʧʣʠʦʮʝʥʘ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʤʝʭʘʥʠʟʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʢʦʣʣʠʟʠʦʥʥʳʤ ʩʞʘʪʠʝʤ. ʂʦʤʧʣʝʢʩʥʳʝ ʤʦʜʝʣʠ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʩʠʤʙʠʦʟ ʜʚʫʭ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʢʦʥʮʝʧʮʠʡ, ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ ʧʦʜʦʙʥʳʭ ʛʠʧʦʪʝʟ 

ʙʳʣʘ ʠʟʣʦʞʝʥʘ ʚ ʨʘʙʦʪʝ [Das and Filson, 1975]). ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ ʢ ʧʦʥʠʤʘʥʠʶ ʛʝʦʜʠʥʘʤʠʢʠ ɹʈʉ ʧʨʠʚʣʝʢʘʣ (ʠ ʧʨʠʚʣʝʢʘʝʪ) ʚʩʝ ʙʦʣʴʰʝ 

ʩʪʦʨʦʥʥʠʢʦʚ. ɺ ʠʭ ʯʠʩʣʝ, ʚʝʨʦʷʪʥʦʩʪʴ ʚʟʘʠʤʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʝʩʪʥʳʭ ʠ 

ʫʜʘʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠʟʥʘʚʘʣ ʇʠʪʝʨ ʄʦʣʥʘʨ [Baljinnyam et. al., 1993]. ɺ 

ʦʜʥʦʡ ʠʟ ʩʚʦʠʭ ʧʦʩʣʝʜʥʠʭ ʨʘʙʦʪ, ʅ.ɸ. ʃʦʛʘʯʝʚ ʪʘʢʞʝ ʫʢʘʟʳʚʘʣ, ʯʪʦ ʙʦʣʝʝ 

ʩʧʨʘʚʝʜʣʠʚʳʤ ʙʫʜʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ, ʫʯʠʪʳʚʘʶʱʝʝ ʢʘʢ ʣʦʢʘʣʴʥʳʝ 

ʤʝʭʘʥʠʟʤʳ, ʪʘʢ ʠ ʛʣʦʙʘʣʴʥʫʶ ʪʝʢʪʦʥʠʢʫ [ʃʦʛʘʯʝʚ ʠ ʜʨ., 2003]. ɺ.ɼ. ʄʘʮ ʚ 

ʨʘʙʦʪʝ [ʄʘʮ, 2015] ʧʨʝʜʣʦʞʠʣ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʥʝ 

ʢʦʤʧʣʝʢʩʥʳʤ, ʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ: ʩʦʛʣʘʩʥʦ ʝʛʦ ʤʦʜʝʣʠ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ɹʈʉ ʫʯʘʩʪʚʦʚʘʣʠ ʠ ʢʦʣʣʠʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʠ ʤʝʩʪʥʳʝ 

ʠʩʪʦʯʥʠʢʠ, ʥʦ ʜʝʡʩʪʚʦʚʘʣʠ ʦʥʠ ʥʝ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ɺʪʦʨʦʡ ʧʨʠʥʮʠʧʠʘʣʴʥʳʡ ʚʦʧʨʦʩ, ʢʘʩʘʶʱʠʡʩʷ ɹʈʉ, ʵʪʦ ʚʦʧʨʦʩ 

ʩʪʘʜʠʡʥʦʩʪʠ ʨʘʟʚʠʪʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ 

ʦʥʦ ʙʳʣʦ ʜʚʫʭʩʪʘʜʠʡʥʳʤ, ʠʤʝʷ ʚ ʚʠʜʫ ʩʪʘʜʠʠ ʤʝʜʣʝʥʥʦʛʦ ʠ ʙʳʩʪʨʦʛʦ 

ʨʠʬʪʠʥʛʘ (ʧʦ ʪʝʨʤʠʥʦʣʦʛʠʠ ʅ.ɸ. ʃʦʛʘʯʝʚʘ), ʦʜʥʘʢʦ ʚʨʝʤʝʥʥʳʝ ʛʨʘʥʠʮʳ 

ʵʪʘʧʦʚ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦ. ɺ.ɼ. ʄʘʮ ʧʨʝʜʣʦʞʠʣ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʵʚʦʣʶʮʠʶ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʠʬʪʘ ʙʝʟ ʦʪʨʳʚʘ ʦʪ ʜʨʝʚʥʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ 

ʨʝʛʠʦʥʘ [ʄʘʮ ʠ ʜʨ., 2001]. ʇʝʨʚʫʶ ʩʪʘʜʠʶ ʨʘʟʚʠʪʠʷ ʦʥ ʦʙʦʟʥʘʯʠʣ ʢʘʢ 

ʜʦʨʠʬʪʦʚʳʡ ʤʝʛʘʵʪʘʧ, ʫʢʘʟʳʚʘʷ ʥʘ ʝʛʦ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʚʘʞʥʦʩʪʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʨʝʚʥʝʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʚ ʜʘʣʴʥʝʡʰʝʤ 



15 
 

ʦʙʫʩʣʦʚʠʚʰʝʡ ʧʦʷʚʣʝʥʠʝ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʠʬʪʘ. ɺʨʝʤʷ ʦʢʦʥʯʘʥʠʷ ʜʦʨʠʬʪʦʚʦʛʦ 

ʵʪʘʧʘ ʠ ʥʘʯʘʣʘ ʙʘʡʢʘʣʴʩʢʦʛʦ ʨʠʬʪʦʛʝʥʝʟʘ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʡ, ī ʟʜʝʩʴ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʪʨʠ ʪʦʯʢʠ 

ʟʨʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʦʜʥʦʡ ʠʟ ʥʠʭ, ʚʦʟʨʘʩʪ ʙʘʡʢʘʣʴʩʢʦʛʦ ʨʠʬʪʘ ʥʝ ʚʳʭʦʜʠʪ ʟʘ 

ʨʘʤʢʠ ʥʠʞʥʝʛʦ ʧʣʠʦʮʝʥʘ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ [ɹʫʩʣʦʚ, 2012], ʘʚʪʦʨ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ɹʈʉ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʀʥʜʦ-ɸʟʠʘʪʩʢʦʡ 

ʢʦʣʣʠʟʠʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 5 ʤʣʥ ʣ.ʥ., ʘ ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʦʩʘʜʢʠ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ 

ʦʜʥʦʟʥʘʯʥʦ ʜʦʢʘʟʘʥʦ [Kuzmin et al., 2000], ʦʪʥʦʩʠʪ ʢ ʇʨʝʜʙʘʡʢʘʣʴʩʢʦʤʫ 

ʧʨʦʛʠʙʫ, ʥʝ ʷʚʣʷʶʱʝʤʫʩʷ ʨʠʬʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɹʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʷʚʣʷʝʪʩʷ ʤʥʝʥʠʝ ʦ ʤʠʦʮʝʥ-ʦʣʠʛʦʮʝʥʦʚʦʤ (~30 ʤʣʥ ʣʝʪ) ʚʦʟʨʘʩʪʝ ʨʠʬʪʦʚʦʡ 

ʩʠʩʪʝʤʳ [ɿʦʥʝʥʰʘʡʥ ʠ ʜʨ., 1995; ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 2014 ʠ ʜʨ.], ʦʩʥʦʚʘʥʥʦʝ ʥʘ 

ʜʘʪʠʨʦʚʢʘʭ ʪʘʥʭʦʡʩʢʦʡ [ʅʘʛʦʨʴʷ..., 1974] ʠ ʦʩʠʥʦʚʩʢʦʡ [ʄʘʮ, 2001] ʩʚʠʪ. 

ʊʨʝʪʴʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʥʘʯʘʣʦ ʨʠʬʪʦʛʝʥʝʟʘ ʩʣʝʜʫʝʪ 

ʦʪʩʯʠʪʳʚʘʪʴ ʩ ʧʦʟʜʥʝʛʦ ʤʝʣʘ (~60-70 ʤʣʥ ʣ.ʥ.): ʪʘʢʦʛʦ ʤʥʝʥʠʷ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ 

ʅ.ɸ. ʃʦʛʘʯʝʚ [ʃʦʛʘʯʝʚ, 2003], ɺ.ɼ. ʄʘʮ [ʄʘʮ ʠ ʜʨ., 2001], ʩʭʦʞʠʝ ʚʳʚʦʜʳ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘʤʠ ʚ ʨʘʙʦʪʝ [Jolivet et al, 2009]. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʜʦʚʦʜʳ ʩʪʦʨʦʥʥʠʢʦʚ çʤʠʦʮʝʥʦʚʦʡè ʠ çʧʦʟʜʥʝʤʝʣʦʚʦʡè ʚʝʨʩʠʡ, ʚ ʦʙʱʝʤ, ʥʝ 

ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ, ʷʚʣʷʷʩʴ ʚʦʧʨʦʩʦʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ: ʩʯʠʪʘʪʴ ʣʠ ʤʝʣ-

ʧʘʣʝʦʛʝʥʦʚʳʡ ʵʪʘʧ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʤ ʢ ʨʠʬʪʦʛʝʥʝʟʫ ʠʣʠ ʝʛʦ ʥʘʯʘʣʴʥʦʡ 

ʩʪʘʜʠʝʡ. ɽʩʣʠ ʧʨʠʥʷʪʴ, ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʡ ʤʦʜʝʣʠ, ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ, ʪʦ 

ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʠʬʪʘ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ 

ʪʨʝʭʩʪʘʜʠʡʥʳʡ ʧʨʦʮʝʩʩ. 

 ʅʘʯʠʥʘʷ ʩ ʧʦʟʜʥʝʛʦ ʤʝʣʘ ʠ ʜʦ ʩʝʨʝʜʠʥʳ ʦʣʠʛʦʮʝʥʘ ʪʝʨʨʠʪʦʨʠʷ 

ʇʨʠʙʘʡʢʘʣʴʷ ʠ ɿʘʧʘʜʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ ʥʘʭʦʜʠʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʢʦʷ, ʵʧʠʟʦʜʠʯʝʩʢʠ ʥʘʨʫʰʘʝʤʦʛʦ ʣʦʢʘʣʴʥʳʤʠ ʚʩʧʳʰʢʘʤʠ 

ʘʢʪʠʚʥʦʩʪʠ. ɼʣʠʪʝʣʴʥʘʷ ʵʧʦʭʘ ʟʘʪʠʰʴʷ ʧʨʠʚʝʣʘ ʢ ʜʝʥʫʜʘʮʠʦʥʥʦʤʫ 

ʚʳʨʘʚʥʠʚʘʥʠʶ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ: ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʨʝʟʘʥʳ 

ʛʦʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ɿʘʙʘʡʢʘʣʴʷ, ʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʝ ʧʦʜʥʷʪʠʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ɹʈʉ ʧʨʝʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʠʥʥʳʝ ʣʘʥʜʰʘʬʪʳ. ɺ 

ʮʝʣʦʤ, ʶʛ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʢ ʥʘʯʘʣʫ ʦʣʠʛʦʮʝʥʘ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ 
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ʜʝʥʫʜʘʮʠʦʥʥʫʶ ʧʣʘʪʦʦʙʨʘʟʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʤʷʛʢʠʤʠ ʚʦʣʥʘʤʠ ʠ 

ʦʪʜʝʣʴʥʳʤʠ ʦʩʪʘʥʮʘʤʠ ʥʘ ʤʝʩʪʝ ʧʦʟʜʥʝʤʝʟʦʟʦʡʩʢʠʭ ʧʦʜʥʷʪʠʡ [ʅʘʛʦʨʴʷ..., 

1974]. ʇʝʨʠʦʜ ʤʝʣ-ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʚʳʨʘʚʥʠʚʘʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʧʦʢʦʡʥʫʶ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʘʯʘʣʴʥʫʶ ʩʪʘʜʠʶ 

ʨʠʬʪʦʚʦʛʦ ʤʝʛʘʵʪʘʧʘ (ɺ.ɼ. ʄʘʮ ʥʘʟʳʚʘʣ ʜʘʥʥʳʡ ʵʪʘʧ ʢʨʠʧʪʦʨʠʬʪʦʚʳʤ). ʂ 

ʵʪʦʤʫ ʧʝʨʠʦʜʫ ʦʪʥʦʩʠʪʩʷ ʟʘʣʦʞʝʥʠʝ ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʦʡ [ʃʦʛʘʯʝʚ, 2001] ʠ, 

ʚʦʟʤʦʞʥʦ, ʊʫʥʢʠʥʩʢʦʡ [ʄʘʮ ʠ ʜʨ., 2001] ʠ ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʦʡ [ʅʘʛʦʨʴʷé, 

1974] ʚʧʘʜʠʥ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ, ʥʘʟʚʘʥʥʳʡ ʅ.ɸ. ʃʦʛʘʯʝʚʳʤ ʨʘʥʥʝʦʨʦʛʝʥʥʳʤ, 

ʧʨʦʜʦʣʞʘʣʩʷ, ʧʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ, ʜʦ ʨʘʥʥʝʛʦ [ʃʦʛʘʯʝʚ, 1999; Jolivet et al, 2009] 

- ʩʨʝʜʥʝʛʦ [ʄʘʮ ʠ ʜʨ., 2001] ʧʣʠʦʮʝʥʘ. ʈʘʥʥʝʦʨʦʛʝʥʥʳʡ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʦʚʨʝʤʝʥʥʦʡ ɹʈʉ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʨʘʟʚʠʪʠʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʚʧʘʜʠʥ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ. ɺ ʢʦʥʮʝ ʦʣʠʛʦʮʝʥʘ ʫʞʝ ʩʫʱʝʩʪʚʦʚʘʣʠ, ʧʦʤʠʤʦ ʖʞʥʦ-

ɹʘʡʢʘʣʴʩʢʦʡ, ʊʫʥʢʠʥʩʢʘʷ, ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʘʷ ʠ ɺʝʨʭʥʝʘʥʛʘʨʩʢʘʷ ʚʧʘʜʠʥʳ; ʚ 

ʥʠʞʥʝʤ ï ʩʨʝʜʥʝʤ ʤʠʦʮʝʥʝ ʥʘʯʘʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ɹʘʨʛʫʟʠʥʩʢʘʷ, ʏʘʨʩʢʘʷ, 

ʄʫʡʩʢʘʷ, ʍʫʙʩʫʛʫʣʴʩʢʘʷ ʠ ʎʠʧʘ-ɹʘʫʥʪʦʚʩʢʘʷ ʢʦʪʣʦʚʠʥʳ [ʃʦʛʘʯʝʚ ʠ ʜʨ. 1996]. 

ɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʨʘʥʥʝʦʨʦʛʝʥʥʦʛʦ ʵʪʘʧʘ ʦʪʣʠʯʘʣʘʩʴ 

ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʤʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʳʤʠ, ʩʚʦʜʦʚʳʤʠ ʧʦʜʥʷʪʠʷʤʠ 

ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤʠ ʠʤʧʫʣʴʩʘʤʠ 

ʙʳʩʪʨʦʛʦ ʧʦʜʥʷʪʠʷ [ʈʘʩʩʢʘʟʦʚ ʠ ʜʨ., 1998] ʠ ʘʢʪʠʚʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ [ʈʘʩʩʢʘʟʦʚ, 1993] ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʬʣʘʥʛʝ ɹʈʉ, ʘ ʪʘʢʞʝ ʚ 

ʚʝʨʭʦʚʴʷʭ ɺʠʪʠʤʘ, ʪ.ʝ. ʚʥʝ ʢʦʥʪʫʨʘ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ. ʉʦʛʣʘʩʥʦ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʅ.ɸ. ʃʦʛʘʯʝʚʘ [ʅʘʛʦʨʴʷ..., 1974], ʨʝʣʴʝʬ ʦʙʨʘʤʣʝʥʠʷ ʨʠʬʪʦʚʳʭ 

ʚʧʘʜʠʥ ʥʘ ʟʘʚʝʨʰʘʶʱʠʭ ʩʪʘʜʠʷʭ ʨʘʥʥʝʦʨʦʛʝʥʥʦʛʦ ʵʪʘʧʘ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ 

ʥʠʟʢʦʛʦʨʥʳʝ ʩʣʘʙʦʨʘʩʯʣʝʥʝʥʥʳʝ ʧʣʘʪʦ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʬʣʘʥʛʘʭ ʠʣʠ ʧʨʠʧʦʜʥʷʪʳʝ ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʧʦʣʦʛʦʚʦʣʥʠʩʪʳʝ ʨʘʚʥʠʥʳ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʳʭ ʚʧʘʜʠʥ ɹʈʉ ʢ ʥʘʯʘʣʫ 

ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʨʠʬʪʦʛʝʥʝʟʘ ʙʳʣʠ ʫʞʝ ʦʬʦʨʤʣʝʥʳ ʠ ʩʦʧʦʩʪʘʚʠʤʳ ʩ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʢʦʥʪʫʨʘʤʠ. 
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ʅʘʯʘʣʦ ʧʦʟʜʥʝʦʨʦʛʝʥʥʦʛʦ ʵʪʘʧʘ ʜʘʪʠʨʫʝʪʩʷ ʨʘʥʥʠʤ [ʃʦʛʘʯʝʚ, 1999; 

Jolivet et al., 2009] - ʩʨʝʜʥʠʤ [ʄʘʮ ʠ ʜʨ., 2001] ʧʣʠʦʮʝʥʦʤ. ɽʩʪʝʩʪʚʝʥʥʳʤ 

ʠʥʜʠʢʘʪʦʨʦʤ ʩʤʝʥʳ ʵʪʘʧʦʚ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʚ ʨʘʟʨʝʟʝ ʦʩʘʜʦʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʙʦʣʝʝ ʛʨʫʙʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʫʛʣʦʚʦʛʦ ʥʝʩʦʛʣʘʩʠʷ ʤʝʞʜʫ ʪʦʣʱʘʤʠ 

[ʅʘʛʦʨʴʷ..., 1974; ʂʘʟʴʤʠʥ ʠ ʜʨ., 1995; ʄʘʮ ʠ ʜʨ., 2001], ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʘʢʪʠʚʠʟʘʮʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ɸʢʪʠʚʠʟʘʮʠʠ 

ʧʦʜʥʷʪʠʷ, ʦʯʝʚʠʜʥʦ, ʥʝ ʙʳʣʘ ʝʜʠʥʦʚʨʝʤʝʥʥʥʦʡ ʜʣʷ ʚʩʝʭ ʚʧʘʜʠʥ ɹʈʉ, ʥʘ ʯʪʦ 

ʫʢʘʟʳʚʘʶʪ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʤʦʨʬʦʣʦʛʠʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʙʫʨʝʥʠʷ [Kuzmin et al., 

2000]. ʉʘʤʘ ʩʪʘʜʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʦʜʥʷʪʠʷ ʪʘʢʞʝ ʥʝ ʙʳʣʘ ʨʘʚʥʦʤʝʨʥʦʡ: 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ɹʘʡʢʘʣʘ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʪʨʠ ʬʘʟʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ [ʄʘʮ ʠ ʜʨ., 2001]. ʇʝʨʚʘʷ, 

ʦʣʴʭʦʥʩʢʘʷ, ʬʘʟʘ (3.5 ī 0.8 ʤʣʥ ʣ.ʥ.) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʩ ʠʭ ʧʦʩʪʝʧʝʥʥʳʤ ʦʩʣʘʙʣʝʥʠʝʤ ʢ 

ʢʦʥʮʫ ʧʝʨʠʦʜʘ. ɼʣʷ ʧʨʠʤʦʨʩʢʦʡ ʬʘʟʳ (0.8 ī 0.15 ʤʣʥ ʣ.ʥ.) ʙʳʣʦ ʩʚʦʡʩʪʚʝʥʥʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʟʘʪʠʰʴʝ: ʠʩʢʣʶʯʝʥʠʝʤ ʷʚʠʣʩʷ ʟʘʧʘʜʥʳʡ ʙʦʨʪ ʖʞʥʦ-

ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʳ, ʥʘ ʢʦʪʦʨʦʤ, ʚʜʦʣʴ ʆʙʨʫʯʝʚʩʢʦʛʦ ʩʙʨʦʩʘ, ʠʥʪʝʥʩʠʚʥʦ 

ʧʦʜʥʠʤʘʣʩʷ ʇʨʠʤʦʨʩʢʠʡ ʭʨʝʙʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʫʩʢʦʨʝʥʥʳʤ ʦʧʫʩʢʘʥʠʝʤ ʜʥʘ 

ʢʦʪʣʦʚʠʥʳ. ʅʘʢʦʥʝʮ, ʩʦʚʨʝʤʝʥʥʘʷ (ʪʳʡʩʢʘʷ) ʬʘʟʘ ʪʝʢʪʦʛʝʥʝʟʘ, ʥʘʯʘʚʰʘʷʩʷ 

~150 ʪʳʩ. ʣ.ʥ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ ʠ ʥʘʠʚʳʩʰʝʡ ʩʪʝʧʝʥʴʶ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ. 

ʉʢʦʨʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʥʘ ʧʦʟʜʥʝʦʨʦʛʝʥʥʦʤ 

ʵʪʘʧʝ ʙʦʣʝʝ ʯʝʤ ʥʘ ʧʦʨʷʜʦʢ ʧʨʝʚʳʰʘʶʪ ʩʢʦʨʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʨʘʥʥʝʦʨʦʛʝʥʥʦʡ ʩʪʘʜʠʠ (0.4 ʤʤ/ʛʦʜ ʧʨʦʪʠʚ 0.003 ʤʤ/ʛʦʜ, ʧʦ ʜʘʥʥʳʤ [Jolivet et 

al, 2009]), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʯʝʨʪʳ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ɹʈʉ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʣʠʦʮʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʤ ʷʚʣʝʥʠʝʤ. ʉʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ AFT ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʣʷ ʟʘʧʘʜʥʦʛʦ ʬʣʘʥʛʘ ɹʈʉ [van der 

Beek et al, 1996]. ʇʨʠ ʵʪʦʤ ʛʨʘʥʠʮʳ ʙʦʣʴʰʠʥʩʪʚʘ ʚʧʘʜʠʥ ʙʳʣʠ ʚ ʦʙʱʝʤ 

ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʨʘʥʥʝʦʨʦʛʝʥʥʦʤ ʵʪʘʧʝ [ʃʦʛʘʯʝʚ ʠ ʜʨ., 2003]. 
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1.2. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨ ʛʦʨʥʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ ɹʈʉ 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʤʥʝʥʠʡ ʦ ʧʨʠʯʠʥʘʭ ʠ ʤʝʭʘʥʠʟʤʝ ʨʠʬʪʦʛʝʥʝʟʘ ʥʘʭʦʜʠʪ 

ʧʨʷʤʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʧʨʝʪʘʮʠʷʭ ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʵʚʦʣʶʮʠʠ ʧʣʝʯ ʨʠʬʪʘ. ʆʩʥʦʚʥʘʷ ʜʠʩʢʫʩʩʠʷ ʢʘʩʘʝʪʩʷ ʬʘʢʪʦʨʦʚ, ʚʳʟʳʚʘʶʱʠʭ 

ʧʦʜʥʷʪʠʝ ʚ ʦʙʣʘʩʪʷʭ ʨʘʩʪʷʞʝʥʠʷ, ʠ ʩʭʝʤʳ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ʇʨʠʯʠʥʳ 

ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʨʠʬʪʦʛʝʥʝʟʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ 

ʢʘʪʝʛʦʨʠʠ - ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʪʝʨʤʘʣʴʥʳʝ, ʦʜʥʘʢʦ ʚ ʜʝʪʘʣʷʭ ʨʘʟʥʳʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ [ɻʝʦʠʩʪʦʨʠʯʝʩʢʠʡ..., 1999; Gallagher, 2012]. 

ʇʨʠ ʵʪʦʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʤʦʜʝʣʠ, ʜʘʥʥʳʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ 

ʨʘʙʦʪʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ/ʠʣʠ ʙʳʪʴ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʤʠ. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ ʩʚʷʟʘʥʳ ʩ ʜʝʬʦʨʤʘʮʠʷʤʠ ʣʠʪʦʩʬʝʨʳ ʠ ʠʭ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʉʘʤʦ ʧʦʥʷʪʠʝ çʨʠʬʪʦʛʝʥʝʟè ʦʙʳʯʥʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ 

ʨʘʩʪʷʞʝʥʠʝʤ, ʭʦʪʷ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ɹʈʉ, ʨʝʘʣʴʥʘʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʦʙʩʪʘʥʦʚʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʙʦʣʝʝ ʩʣʦʞʥʦʡ. ʅʘʧʨʠʤʝʨ, 

ʨʘʩʯʝʪʳ ʩʪʨʝʩʩ-ʪʝʥʟʦʨʦʚ [Petit et al., 1996] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʠʩʪʦʝ ʨʘʩʪʷʞʝʥʠʝ 

ʭʘʨʘʢʪʝʨʥʦ ʪʦʣʴʢʦ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ; ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʬʣʘʥʛʝ ʠ ʚ ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʝ ʢ ʨʘʩʪʷʞʝʥʠʶ ʜʦʙʘʚʣʷʝʪʩʷ 

ʚʳʨʘʞʝʥʥʘʷ ʩʜʚʠʛʦʚʘʷ ʢʦʤʧʦʥʝʥʪʘ, ʘ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʬʠʢʩʠʨʫʝʪʩʷ 

ʪʨʘʥʩʧʨʝʩʩʠʦʥʥʳʡ ʨʝʞʠʤ. ʆʜʥʘʢʦ, ʚ ʮʝʣʦʤ, ɹʘʡʢʘʣʴʩʢʠʡ ʨʠʬʪ ʷʚʣʷʝʪʩʷ 

ʩʪʨʫʢʪʫʨʦʡ ʨʘʩʪʷʞʝʥʠʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʚʦʣʶʮʠʶ ʝʛʦ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ, 

ʚʝʨʦʷʪʥʦ, ʩʣʝʜʫʝʪ ʠʤʝʥʥʦ ʩ ʵʪʠʭ ʧʦʟʠʮʠʡ. ʇʨʠ ʵʪʦʤ ʜʦʣʛʦʝ ʚʨʝʤʷ ʚ ʛʝʦʣʦʛʠʠ 

ʙʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠʜʝʠ ʦ ʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʧʨʠʨʦʜʝ ʨʠʬʪʦʛʝʥʝʟʘ, ʚʧʝʨʚʳʝ 

ʧʨʝʜʣʦʞʝʥʥʳʝ ʕ. ɹʫʣʣʘʨʜʦʤ [Bullard, 1936] ʜʣʷ ʦʧʠʩʘʥʠʷ ɺʦʩʪʦʯʥʦ-

ɸʬʨʠʢʘʥʩʢʦʛʦ ʨʠʬʪʘ (ʨʠʩ 3-I). ɼʣʷ ʙʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩʦʙʩʪʚʝʥʥʫʶ ʚʝʨʩʠʶ 

ʧʦʜʦʙʥʦʛʦ ʩʮʝʥʘʨʠʷ ʚʳʜʚʠʥʫʣ ɽ.ɺ. ʇʘʚʣʦʚʩʢʠʡ [ʇʘʚʣʦʚʩʢʠʡ, 1941]. ɺ ʩʚʦʝʡ 

ʛʠʧʦʪʝʟʝ, ʜʣʷ ʢʦʪʦʨʦʡ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʪʝʨʤʠʥ çʘʨʢʦʛʝʥʝʟè, ʘʚʪʦʨ ʩʚʷʟʳʚʘʣ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʠʬʪʘ ʩ ʦʙʨʫʰʝʥʠʝʤ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʩʚʦʜʦʚʦʛʦ ʧʦʜʥʷʪʠʷ, 

ʩʦʟʜʘʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʞʘʪʠʷ (ʨʠʩ. 3-II). ʅʘʯʘʣʦ ʦʙʨʫʰʝʥʠʷ ʜʘʪʠʨʦʚʘʣʦʩʴ 

ʶʨʦʡ, ʩʚʦʜ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʩʫʱʝʩʪʚʦʚʘʣ, ʦʜʥʘʢʦ ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʩʞʘʪʠʝ 
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ʦʙʝʩʧʝʯʠʚʘʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʜʲʝʤ ʨʘʟʦʨʚʘʥʥʳʭ ʢʨʳʣʴʝʚ ʩʚʦʜʘ. ɺ 

ʧʨʠʚʧʘʜʠʥʥʳʭ ʯʘʩʪʷʭ ʩʚʦʜʘ ʵʪʦ ʚʳʨʘʟʠʣʦʩʴ ʚ ʨʘʟʚʠʪʠʠ ʩʪʨʫʢʪʫʨ ʛʦʨʥʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʩʪʨʫʢʪʫʨʥʫʶ ʘʩʠʤʤʝʪʨʠʶ ʤʦʜʝʣʴ ʦʙʲʷʩʥʷʣʘ 

ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʢʨʫʪʠʟʥʦʡ ʩʢʣʦʥʦʚ ʩʚʦʜʘ. ɻʠʧʦʪʝʟʘ ɽ.ɺ. ʇʘʚʣʦʚʩʢʦʛʦ 

ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ (ʥʘʧʨʠʤʝʨ, [ʉʘʣʦʧ, 

1967]), ʦʜʥʘʢʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʘ ʦʪʚʝʨʛʥʫʪʘ ʙʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʚ ʩʚʝʪʝ ʧʦʷʚʣʝʥʠʷ ʫʙʝʜʠʪʝʣʴʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʨʘʟʚʠʪʠʷ ʙʘʡʢʘʣʴʩʢʦʛʦ ʨʠʬʪʘ 

ʧʦʜ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʣ ʨʘʩʪʷʞʝʥʠʷ. ʂʘʢ ʫʢʘʟʳʚʘʣ ɺ.ɺ. 

ʃʘʤʘʢʠʥ, ʘʚʪʦʨ ʠ ʝʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʦʰʠʙʦʯʥʦ ʪʨʘʢʪʦʚʘʣʠ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ 

ɹʈʉ, çʩʤʝʰʠʚʘʷ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʷʞʝʥʠʷ ʠ ʩʞʘʪʠʷ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘè ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʛʥʦʨʠʨʫʷ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ [ʃʘʤʘʢʠʥ, 1968].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʨʠʬʪʦʛʝʥʝʟ ʦʙʳʯʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʨʘʩʪʷʞʝʥʠʷ ʣʠʪʦʩʬʝʨʳ, ʠ ɹʘʡʢʘʣʴʩʢʠʡ ʨʠʬʪ ʥʝ 

ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ. ʉʜʚʠʛʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʟʜʝʩʴ ʥʘʙʣʶʜʘʶʪʩʷ, 

ʣʠʙʦ ʜʦʧʦʣʥʷʶʪ ʩʙʨʦʩʦʚʫʶ ʢʠʥʝʤʘʪʠʢʫ, ʣʠʙʦ, ʢʘʢ ʚ ʤʦʜʝʣʠ ɿ. ɹʘʣʣʳ, 

ʷʚʣʷʶʪʩʷ ʧʨʦʚʦʜʥʠʢʘʤʠ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʜʝʬʦʨʤʘʮʠʡ ʩʞʘʪʠʷ ʪʦ ʠʭ ʥʘʣʠʯʠʝ, ʚ ʮʝʣʦʤ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʦʙʱʝʤʫ ʨʝʞʠʤʫ 

ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʨʘʩʪʷʞʝʥʠʷ, ʘ ʦʙʲʷʩʥʝʥʠʝ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ 

ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʥʘʧʨʠʤʝʨ, ʩʪʨʫʢʪʫʨʳ ʩʞʘʪʠʷ 

ʥʘ ʟʘʧʘʜʥʦʤ ʬʣʘʥʛʝ ɹʈʉ ʚ ʤʦʜʝʣʠ [ʉʘʥʴʢʦʚ ʠ ʜʨ., 2011] ʘʚʪʦʨʳ ʩʚʷʟʘʣʠ ʩ 

ʢʦʣʣʠʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ). 

ʉʘʤʦ ʧʦ ʩʝʙʝ ʨʘʩʪʷʞʝʥʠʝ ʦʙʲʷʩʥʷʝʪ ʪʦʣʴʢʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʧʘʜʠʥ, ï ʜʣʷ 

ʦʙʲʷʩʥʝʥʠʷ ʨʘʟʚʠʪʠʷ ʛʦʨ, ʦʢʨʫʞʘʶʱʠʭ ʧʦʩʣʝʜʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʝʥʠʝ ʚ 

ʩʮʝʥʘʨʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʚʘʨʠʘʥʪ, ʢʦʪʦʨʳʡ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʜʦʧʫʩʢʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʫʪʳʭ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʤʦʞʝʪ ʠʤʝʪʴ ʤʝʩʪʦ, ʝʩʣʠ ʨʝʣʴʝʬ ʛʦʨʥʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʛʫʤʘʮʠʠ ʢʨʳʣʴʝʚ 

ʩʚʦʜʘ, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʜʦʨʠʬʪʦʚʦʤ ʵʪʘʧʝ, ʘ ʟʘʪʝʤ ʨʘʟʦʨʚʘʥʥʦʛʦ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ. 

ɺʳʩʦʪʘ ʩʚʦʜʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʛʝʦʠʜʘ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʤʦʞʝʪ 

ʤʝʥʷʪʴʩʷ ʪʦʣʴʢʦ ʧʦ ʥʠʩʭʦʜʷʱʝʤʫ ʪʨʝʥʜʫ, ʪ.ʢ. ʧʦʜʥʷʪʠʷ ʢʘʢ ʪʘʢʦʚʦʛʦ ʥʝ 
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ʧʨʦʠʩʭʦʜʠʪ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʭʨʝʙʪʦʚ ʠ ʥʘʛʦʨʠʡ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʥʠʞʝʥʠʝʤ 

ʙʘʟʠʩʘ ʵʨʦʟʠʠ ʧʨʠ ʧʦʛʨʫʞʝʥʠʠ ʚʧʘʜʠʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʭʘʥʠʟʤ ʨʠʬʪʦʛʝʥʝʟʘ 

ʧʨʠʭʦʜʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʢʘʥʦʥʠʯʝʩʢʠʤ ʧʦʥʠʤʘʥʠʝʤ ʩʙʨʦʩʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʣʝʞʘʯʝʝ ʢʨʳʣʦ ʥʝ ʤʝʥʷʝʪ ʩʚʦʝʛʦ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

ɺʧʝʨʚʳʝ ʧʦʜʦʙʥʦʝ ʨʝʰʝʥʠʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʕ. ɿʶʩʩʦʤ [Zuess, 1901] ʠ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʜʜʝʨʞʘʥʦ ɺ.ɸ. ʆʙʨʫʯʝʚʳʤ [ʆʙʨʫʯʝʚ, 1948] ʠ ʜʨʫʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʷʭ ʨʘʟʚʠʪʠʝ 

ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ ʦʙʳʯʥʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʜʥʷʪʠʝʤ ʧʣʝʯ ʨʠʬʪʘ, ʪ.ʝ. 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʛʝʦʠʜʘ. ʆʜʥʘʢʦ ʧʨʠʯʠʥʳ 

ʠ ʤʝʭʘʥʠʟʤʳ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʜʭʦʜʘ. 

ʇʦʜʥʷʪʠʝ ʩʪʨʫʢʪʫʨ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʷʞʝʥʠʷ ʠ ʚ ʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʦʛʦ ʪʝʨʤʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʦʙʲʷʩʥʷʝʪʩʷ ʷʚʣʝʥʠʝʤ ʠʟʦʩʪʘʪʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ (ʘʥʛʣ. rebound) ʥʘ ʨʘʟʛʨʫʟʢʫ 

ʣʠʪʦʩʬʝʨʳ. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ, ʥʘ ʠʟʦʩʪʘʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ɹʈʉ, ʫʢʘʟʘʣ ɺ.ɺ. ʃʘʤʘʢʠʥ, ʧʨʝʜʧʦʣʦʞʠʚ, ʯʪʦ ʧʦʜʥʷʪʠʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

çʦʩʚʦʙʦʞʜʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʩʙʨʘʩʳʚʘʪʝʣʷ ʦʪ ʜʘʚʣʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʩʙʨʘʩʳʚʘʝʤʦʡ ʛʣʳʙʳè, ʧʨʠ ʵʪʦʤ çʚʦ ʚʧʘʜʠʥʫ ʩʥʦʩʠʪʩʷ ʦʛʨʦʤʥʘʷ ʤʘʩʩʘ 

ʧʨʦʜʫʢʪʦʚ ʨʘʟʤʳʚʘʥʠʷ ʠ ʦʩʳʧʘʥʠʷ; ʜʥʦ ʚʧʘʜʠʥʳ ʫʪʷʞʝʣʷʝʪʩʷ, ʘ ʦʢʨʫʞʘʶʱʘʷ 

ʝʝ ʧʦʣʦʩʘ, ʥʘʦʙʦʨʦʪ, ʦʙʣʝʛʯʘʝʪʩʷ ʠ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘʜ ʧʨʝʞʥʠʤ ʩʚʦʠʤ 

ʧʦʣʦʞʝʥʠʝʤè [ʃʘʤʘʢʠʥ, 1968]. ɺ ʝʛʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʯʴ ʰʣʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦ 

ʣʦʢʘʣʴʥʦʡ ʠʟʦʩʪʘʟʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʚʳʪʘʣʢʠʚʘʶʱʝʡ (ʘʨʭʠʤʝʜʦʚʦʡ) ʩʠʣʦʡ 

(ʚʧʝʨʚʳʝ ʧʦʜʦʙʥʦʝ ʨʝʰʝʥʠʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʌ. ɺʝʡʥʠʥʛ-ʄʝʡʥʝʩʦʤ [Vening 

Meinesz, 1950] ʜʣʷ ʨʠʬʪʦʚ ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʠ (ʨʠʩ 3-III)). ɺ ʙʦʣʝʝ ʧʦʟʜʥʠʭ 

ʤʦʜʝʣʷʭ ʧʦʜʲʝʤ ʧʣʝʯ ʨʠʬʪʘ ʦʙʲʷʩʥʷʝʪʩʷ ʷʚʣʝʥʠʝʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʟʦʩʪʘʟʠʠ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʝʡ ʢʦʤʙʠʥʘʮʠʶ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʠ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ 

ʣʠʪʦʩʬʝʨʳ, ʩ ʧʨʠʦʨʠʪʝʪʦʤ ʧʦʩʣʝʜʥʠʭ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʩʭʝʤ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʢʦʥʮʝʧʮʠʷʤ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʦʛʝʥʝʟʘ. 
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ʈʠʩ. 3. ʆʙʱʠʝ ʩʭʝʤʳ ʧʦʜʥʷʪʠʷ ʧʣʝʯ ʨʠʬʪʘ  

I ï Bullard, 1936; II ï ʇʘʚʣʦʚʩʢʠʡ, 1941; III ï Vening Meinesz, 1950; IV ï Broun and 

Beaumont, 1989; V ï Weissel and Karner, 1989; VI-VII ï Kusznir et al, 1987). ʉʣʝʚʘ ï 

ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩʧʨʘʚʘ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ ʧʦʜʥʷʪʠʷ ʧʣʝʯ ʨʠʬʪʘ. ʉʝʨʳʤ 

ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʘ ʟʦʥʘ ʫʧʨʫʛʦ-ʧʣʘʩʪʠʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ (ʥʠʞʥʷʷ ʢʦʨʘ ʠ ʥʘʜʘʩʪʝʥʦʩʬʝʨʥʘʷ 

ʤʘʥʪʠʷ), ʦʨʘʥʞʝʚʳʤ ï ʟʦʥʘ ʭʨʫʧʢʠʭ ʜʝʬʦʨʤʘʮʠʡ (ʚʝʨʭʥʷʷ ʢʦʨʘ); ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʳ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ; ʣʠʥʠʷ z(n) ʥʘ ʨʠʩ. IV ï ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʰʝʡʢʠ; ʮʠʬʨʳ ʥʘ 

ʨʠʩ. VII  ï ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʨʫʢʪʫʨʘʤ ɹʈʉ. ʇʦʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ. 

ʄʦʜʝʣʴ ʯʠʩʪʦʛʦ ʩʜʚʠʛʘ ʄʘʢʂʝʥʟʠ [McKenzie et al., 1978] ʙʳʣʘ 

ʜʦʧʦʣʥʝʥʘ ʤʝʭʘʥʠʟʤʦʤ ʠʟʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ [Braun and Beaumont, 1989], 
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ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʟʘʣʦʞʝʥʠʷ ʰʝʡʢʠ ʨʠʬʪʘ (ʘʥʛʣ. necking level). 

ʋʨʦʚʝʥʴ ʰʝʡʢʦʦʙʨʘʟʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʙʩʪʨʘʢʪʥʦʡ ʣʠʥʠʠ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʩʪʷʞʝʥʠʝ ʠ ʫʪʦʥʝʥʠʝ ʣʠʪʦʩʬʝʨʳ (ʨʠʩ. 3-IV). ɻʣʫʙʠʥʘ 

ʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ 

ʢʦʨʳ: ʫʩʣʦʚʥʦ ʛʦʚʦʨʷ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʫʙʦʢʦʝ ʝʛʦ ʟʘʣʦʞʝʥʠʝ ʚʝʜʝʪ ʢ 

ʧʦʜʥʷʪʠʶ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʣʢʦʝ - ʢ ʦʧʫʩʢʘʥʠʶ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʪʘʢʦʝ 

ʧʦʜʥʷʪʠʝ ʥʦʩʠʪ ʨʝʛʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ, ʚ ʤʘʩʰʪʘʙʘʭ ʣʠʪʦʩʬʝʨʳ, 

ʦʭʚʘʪʳʚʘʝʪ ʢʘʢ ʧʣʝʯʠ ʨʠʬʪʘ, ʪʘʢ ʠ ʩʘʤʫ ʚʧʘʜʠʥʫ. ʆʜʥʘʢʦ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʯʘʩʪʷʭ ʣʠʪʦʩʬʝʨʳ ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʜʲʝʤʝ ʩʪʨʫʢʪʫʨ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ, ʥʘ 

ʬʦʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʜʥʠʱ ʚʧʘʜʠʥ, ʢʦʪʦʨʳʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʘʤʧʣʠʪʫʜʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ, ʤʦʛʫʪ ʢʘʢ ʧʦʜʥʠʤʘʪʴʩʷ, ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʛʝʦʠʜʘ, ʪʘʢ ʠ ʦʧʫʩʢʘʪʴʩʷ. 

ɺʪʦʨʦʡ ʪʠʧ ʤʦʜʝʣʝʡ ʧʦʜʥʷʪʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ ʩʭʦʞʠʭ 

ʢʦʥʮʝʧʮʠʡ ʨʘʟʚʠʪʠʷ ʨʠʬʪʘ ï ʤʦʜʝʣʝʡ ʧʨʦʩʪʦʛʦ ʩʜʚʠʛʘ [Wernicke, 1985] ʠ 

ʜʝʪʘʯʤʝʥʪʘ [Lister et al., 1986]. ɺ ʨʘʙʦʪʝ [Weissel and Karner, 1989] 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʚʦʟʤʦʞʥʳʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʩʮʝʥʘʨʠʡ (ʨʠʩ. 3-V), ʚ 

ʢʦʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʧʘʜʠʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʣʘʧʩʦʤ ʭʨʫʧʢʦʛʦ ʚʠʩʷʯʝʛʦ 

ʢʨʳʣʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʨʳʚʘ, ʘ ʧʦʜʥʷʪʠʝ ʧʣʝʯ ʨʠʬʪʘ ï ʠʟʦʩʪʘʪʠʯʝʩʢʦʡ ʨʝʘʢʮʠʝʡ 

ʥʘ çʯʠʩʪʦ-ʩʜʚʠʛʦʚʦʝè ʨʘʩʪʷʞʝʥʠʝ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ, 

ʧʣʘʩʪʠʯʥʳʭ ʩʣʦʷʭ ʣʠʪʦʩʬʝʨʳ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʤʦʜʝʣʴʶ [Braun and Beaumont, 

1989].  

ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ (ʘʥʛʣ. flexural 

cantilever model) ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʳ ʌ. ɺʝʡʥʠʥʛ-

ʄʝʡʥʝʩʘ [Kusznir et al, 1987]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʦʜʝʣʠ, ʚʝʨʭʥʷʷ ʯʘʩʪʴ 

ʣʠʪʦʩʬʝʨʳ ʧʦʜʚʝʨʞʝʥʘ ʨʘʩʪʷʞʝʥʠʶ ʧʦ ʧʨʠʥʮʠʧʫ ʧʨʦʩʪʦʛʦ ʩʜʚʠʛʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʬʦʨʤʠʨʫʶʪʩʷ ʧʣʦʩʢʠʝ ʠʣʠ ʣʠʩʪʨʠʯʝʩʢʠʝ ʩʙʨʦʩʳ (ʨʠʩ. 3-VI ʠ 

3-VII ). ʃʝʞʘʯʝʝ ʢʨʳʣʦ ʩʙʨʦʩʘ, ʦʩʚʦʙʦʜʠʚʰʠʩʴ ʦʪ ʥʘʛʨʫʟʢʠ ʙʣʦʢʘ, ʪʝʧʝʨʴ 

ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʚʠʩʷʯʝʝ ʢʨʳʣʦ, ʧʦʜʥʠʤʘʝʪʩʷ ʟʘ ʩʯʝʪ ʣʦʢʘʣʴʥʦʡ ʠʟʦʩʪʘʪʠʯʝʩʢʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ. ʇʘʨʘʣʣʝʣʴʥʦ ʵʪʦʤʫ, ʚ ʥʠʞʥʝʡ ʧʣʘʩʪʠʯʥʦʡ ʯʘʩʪʠ ʣʠʪʦʩʬʝʨʳ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʪʷʞʝʥʠʝ ʧʦ ʩʭʝʤʝ ʯʠʩʪʦʛʦ ʩʜʚʠʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ 
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ʨʝʛʠʦʥʘʣʴʥʫʶ ʠʟʦʩʪʘʪʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʣʫʙʠʥʳ ʨʘʩʪʷʞʝʥʠʷ, ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʲʝʤ ʠʣʠ ʦʧʫʩʢʘʥʠʝ ʟʦʥʳ ʨʠʬʪʘ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ.  

çʄʝʭʘʥʠʯʝʩʢʠʝè ʩʮʝʥʘʨʠʠ ʧʦʜʥʷʪʠʷ ʧʣʝʯ ʨʠʬʪʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʤʦʜʝʣʝʡ ʧʘʩʩʠʚʥʦʛʦ ʨʠʬʪʦʛʝʥʝʟʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ 

ʦʙʲʷʩʥʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ 

ʣʦʢʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʜʥʷʪʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʤʦʜʝʣʷʭ ʘʢʪʠʚʥʦʛʦ 

ʨʠʬʪʦʛʝʥʝʟʘ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʪʝʨʤʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʨʠʬʪʦʛʝʥʝʟ.  

ʊʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʟʦʥʝ ʨʠʬʪʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʦ ʜʚʫʤʷ 

ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ï ʨʘʟʦʛʨʝʚʦʤ ʣʠʪʦʩʬʝʨʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʟʘʤʝʱʝʥʠʝʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʣʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʦʣʝʝ ʛʦʨʷʯʠʤ [Gallagher, 2012]. ɺ ʤʦʜʝʣʠ 

[Logatchev and Zorin, 1987] ʧʦʜʥʷʪʠʝ ʧʣʝʯ ʨʠʬʪʘ, ʢʘʢ ʠ ʚʝʩʴ ʧʨʦʮʝʩʩ 

ʨʠʬʪʦʛʝʥʝʟʘ, ʩʚʷʟʘʥʳ ʩ ʚʥʝʜʨʝʥʠʝʤ ʤʘʥʪʠʡʥʦʛʦ ʜʠʘʧʠʨʘ, ʪ.ʝ. ʠʤʝʝʪ ʤʝʩʪʦ 

ʩʮʝʥʘʨʠʡ ʟʘʤʝʱʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʠʬʪʘ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʩʣʝʜʩʪʚʠʝʤ ʤʘʥʪʠʡʥʦʛʦ ʘʧʚʝʣʣʠʥʛʘ, ʥʦ ʠ ʩʘʤʦ ʧʦ ʩʝʙʝ ʧʨʦʚʦʮʠʨʫʝʪ ʚʥʝʜʨʝʥʠʝ 

ʨʘʟʦʛʨʝʪʦʛʦ ʚʝʱʝʩʪʚʘ [Gallagher, 2012].  

ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʨʝʘʣʠʟʘʮʠʠ çʪʝʨʤʘʣʴʥʳʭè ʤʝʭʘʥʠʟʤʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʨʷʜʝ ʤʦʜʝʣʝʡ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʧʦʟʠʮʠʷʭ ʧʘʩʩʠʚʥʦʛʦ 

ʨʠʬʪʦʛʝʥʝʟʘ [ʇʦʣʷʥʩʢʠʡ, 2005; ʉʘʥʴʢʦʚ ʠ ʜʨ., 2011]. ɺ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ 

ʠʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ, ʧʦʤʠʤʦ ʫʜʘʣʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʟʜʝʩʴ ʬʠʛʫʨʠʨʫʝʪ ʣʦʢʘʣʴʥʳʡ ʘʧʚʝʣʣʠʥʛ. ʆʜʥʘʢʦ ʧʨʠʯʠʥʳ ʧʦʩʣʝʜʥʝʛʦ ʪʘʢʞʝ 

ʩʚʷʟʘʥʳ ʩ ʧʨʦʮʝʩʩʘʤʠ ʛʣʦʙʘʣʴʥʦʡ ʪʝʢʪʦʥʠʢʠ, ʧʦʵʪʦʤʫ ʚʦʧʨʦʩ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʝʩʪʘ ʵʪʠʭ ʤʦʜʝʣʝʡ ʩʨʝʜʠ ʧʨʦʯʠʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʳʤ. ɺ ʦʙʱʠʭ 

ʯʝʨʪʘʭ, ʧʦʜʥʷʪʠʝ ʧʣʝʯ ʨʠʬʪʘ ʚ ʜʘʥʥʳʭ ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ ʩʚʷʟʘʥʦ ʩ ʟʘʤʝʱʝʥʠʝʤ 

ʣʠʪʦʩʬʝʨʥʦʡ ʤʘʥʪʠʠ ʚʝʱʝʩʪʚʦʤ ʘʩʪʝʥʦʩʬʝʨʳ, ʚʳʟʚʘʥʥʦʤ ʜʝʩʪʘʙʠʣʠʟʘʮʠʝʡ 

ʛʨʘʥʠʮʳ ʣʠʪʦʩʬʝʨʘ/ʤʘʥʪʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʯʠʥʳ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʚʳʚʦʜʦʚ [ɸʨʪʶʰʢʦʚ, 2008; ʊʨʠʬʦʥʦʚ ʠ ʜʨ., 2008], ɺ.ɸ. ʉʘʥʴʢʦʚ ʩ 

ʩʦʘʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʠʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʦʣʣʠʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 



24 
 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʜʝʣʝʥʠʝ ʵʥʜʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʨʘʟʚʠʪʠʝ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʨʠʬʪʦʚʳʭ ʚʧʘʜʠʥ, ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʫʩʣʦʚʥʳʤ, ʠ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʦʥʠ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ. ʅʘʧʨʠʤʝʨ, 

ʧʦʜʥʷʪʠʝ ʧʣʝʯ ʨʠʬʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ çʪʝʨʤʘʣʴʥʦʛʦè ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 

ʩʯʝʪ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʣʠʪʦʩʬʝʨʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʠʟʦʩʪʘʪʠʯʝʩʢʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ [Gallagher, 2012]; ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʝʭʘʥʠʯʝʩʢʦʝ ʨʘʩʪʷʞʝʥʠʝ, 

ʚʳʟʳʚʘʷ ʫʪʦʥʝʥʠʝ ʣʠʪʦʩʬʝʨʳ, ʧʨʠʚʦʜʠʪ ʢ ʧʘʩʩʠʚʥʦʤʫ ʧʦʜʲʝʤʫ ʘʩʪʝʥʦʩʬʝʨʳ 

[ɻʝʦʠʩʪʦʨʠʯʝʩʢʠʡ..., 1999]. ʇʨʠ ʵʪʦʤ ʥʝʣʴʟʷ ʥʝ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʩʭʝʤʳ ʟʘʚʠʩʠʪ ʦʪ ʣʦʢʘʣʴʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʂ ʧʨʠʤʝʨʫ, ʚ ʨʘʙʦʪʝ [van der Beek, 1997] 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʜʥʷʪʠʷ ʧʣʝʯ 

ʨʠʬʪʘ, ʜʣʷ ɹʈʉ ʤʦʛʫʪ ʙʳʪʴ ʘʢʪʫʘʣʴʥʳ ʤʦʜʝʣʠ [Braun and Beaumont, 1989] ʠ 

[Weissel and Karner, 1989], ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ. ʇʨʠ ʵʪʦʤ ʤʦʜʝʣʴ [Kusznir et al, 

1987] ʇ. ʚʘʥ ʜʝʨ ɹʠʢ ʧʦʩʯʠʪʘʣ ʥʝʘʢʪʫʘʣʴʥʦʡ, ʚʚʠʜʫ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʜʘʥʥʳʤ 

ʪʨʝʢʦʚʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ. ʇʦʟʞʝ ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʢʦʤʤʝʥʪʘʨʠʡ [Roberts and 

Kusznir, 1998], ʚ ʢʦʪʦʨʦʤ ʘʚʪʦʨʳ ʚʳʨʘʟʠʣʠ ʩʚʦʝ ʥʝʩʦʛʣʘʩʠʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʢʘʟʘʚ ʥʘ ʥʝʢʦʨʨʝʢʪʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠ 

ɹʨʘʫʥʘ-ɹʦʤʦʥʪʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʨʠʬʪʘ. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʥʝ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʝʡ ʘʥʘʣʠʟ ʛʣʫʙʠʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʧʦʜʥʷʪʠʝ ʧʣʝʯ ʨʠʬʪʘ, ʘ ʩʘʤ ʘʣʛʦʨʠʪʤ ʧʦʜʥʷʪʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʯʝʥʴ ʩʭʝʤʘʪʠʯʥʦ. ɺ ʮʝʣʦʤ, ʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʜʝʣʠ ʅ. 

ʂʫʰʥʝʨʘ [Kusznir et al, 1987] ʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜʲʝʤ ʣʝʞʘʯʝʛʦ ʢʨʳʣʘ ʩʙʨʦʩʘ 

ʥʘ ʬʦʥʝ ʧʦʛʨʫʞʝʥʠʷ ʜʥʘ ʚʧʘʜʠʥʳ ʟʘ ʩʯʝʪ ʣʦʢʘʣʴʥʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʟʦʩʪʘʟʠʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤ 

ʩʪʨʦʝʥʠʝʤ ɹʈʉ, ʚʦ ʤʥʦʛʦʤ ʩʦʚʧʘʜʘʶʱʝʡ ʩ ʤʦʜʝʣʴʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ. 

3-VII. ʂ ʧʨʠʤʝʨʫ, ʝʩʣʠ ʧʨʦʚʝʩʪʠ ʧʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ ʦʪ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ (0), ʯʝʨʝʟ ɹʘʡʢʘʣʴʩʢʠʡ ʭʨʝʙʝʪ (1), ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʫʶ ʚʧʘʜʠʥʫ 

(3), ɹʘʨʛʫʟʠʥʩʢʠʡ ʭʨʝʙʝʪ (4), ɹʘʨʛʫʟʠʥʩʢʫʶ ʚʧʘʜʠʥʫ (5) ʠ ʀʢʘʪʩʢʠʡ ʭʨʝʙʝʪ (6), 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʯʝʚʠʜʥʳʤ ʩʭʦʜʩʪʚʦ ʨʝʘʣʴʥʳʭ ʤʦʨʬʦʩʪʨʫʢʪʫʨ ʠ ʵʣʝʤʝʥʪʦʚ 

ʤʦʜʝʣʠ.  



25 
 

ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥ ʦʙʱʠʡ ʩʮʝʥʘʨʠʡ ʧʦʜʥʷʪʠʷ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, 

ʧʨʠʥʷʪʳʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ.  

 

ʈʠʩ. 4. ʉʭʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʨʠʬʪʦʚʳʭ ʧʦʜʥʷʪʠʡ (ʧʦʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ)  

 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʠʩʫʥʢʘ ʧʦʢʘʟʘʥʘ ʧʨʦʩʪʘʷ ʩʭʝʤʘ, ʚ ʢʦʪʦʨʦʡ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʜʚʘ ʙʣʦʢʘ. ʉʭʝʤʘ 1ʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʣʦʞʝʥʠʝ ʙʣʦʢʦʚ ʜʦ 

ʥʘʯʘʣʘ ʘʢʪʠʚʥʦʡ ʬʘʟʳ ʧʦʜʥʷʪʠʷ: ʦʙʲʝʢʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʙʦʣʴʰʠʤ 

ʧʝʨʝʧʘʜʦʤ ʚʳʩʦʪ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʤʦʱʥʳʤ ʦʩʘʜʦʯʥʳʤ ʯʝʭʣʦʤ ʚ 

ʧʨʠʨʘʟʣʦʤʥʦʡ ʟʦʥʝ. ʅʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʙʣʦʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʘʢʪʠʚʥʦʡ 

ʩʪʘʜʠʠ, ʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʤʠ ʩʢʦʨʦʩʪʷʤʠ. 

ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʠʥʠʮʠʠʨʫʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʧʦʜʥʷʪʠʝ ʙʣʦʢʘ ɸ, 

ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʣʝʞʘʯʝʝ ʢʨʳʣʦ ʨʠʬʪʘ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʙʳʩʪʨʳʤ ʧʦʛʨʫʞʝʥʠʝʤ 

ʜʥʘ ʚʧʘʜʠʥʳ, ʩʚʷʟʘʥʥʳʤ ʩ ʣʘʪʝʨʘʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ ʙʣʦʢʘ (ɹ) ʚʠʩʷʯʝʛʦ ʢʨʳʣʘ 

(ʬʨʘʛʤʝʥʪ 1ʙ). ʇʦʜʥʷʪʠʝ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝʤ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʦʞʝʥʠʝ ʙʘʟʠʩʘ ʵʨʦʟʠʠ ï ʟʦʥʳ ʚʳʭʦʜʘ ʨʘʟʣʦʤʘ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ï 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ. 

ɹʦʣʝʝ ʩʣʦʞʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʭʝʤʘ ʨʘʟʚʠʪʠʷ ʧʨʝʜʨʠʬʪʦʚʳʭ ʩʪʨʫʢʪʫʨ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʩʪʫʧʝʥʯʘʪʳʤʠ ʩʢʣʦʥʘʤʠ. ʇʨʦʦʙʨʘʟʦʤ ʜʣʷ ʜʘʥʥʦʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʧʦʩʣʫʞʠʣʠ ɹʘʨʛʫʟʠʥʩʢʠʡ ʭʨʝʙʝʪ ʠ ʋʣʶʥʩʢʦʝ ʧʦʜʥʷʪʠʝ, 

ʟʘʥʠʤʘʶʱʝʝ ʦʜʥʦʠʤʝʥʥʫʶ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʩʪʫʧʝʥʴ. ʅʘ ʩʪʘʜʠʠ çʤʝʜʣʝʥʥʦʛʦ 
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ʨʠʬʪʠʥʛʘè (ʩʭʝʤʘ 2ʘ), ʚʟʘʠʤʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʙʣʦʢʦʚ, ʚʝʨʦʷʪʥʦ, ʧʨʦʠʩʭʦʜʠʣʦ 

ʪʦʣʴʢʦ ʧʦ ʧʨʠʚʧʘʜʠʥʥʦʤʫ ʨʘʟʣʦʤʫ (2) ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʨʘʟʣʦʤ (1) ʙʳʣ ʥʝʘʢʪʠʚʝʥ. ʉ ʥʘʯʘʣʦʤ ʬʘʟʳ çʙʳʩʪʨʦʛʦ ʨʠʬʪʠʥʛʘè, 

ʧʦʩʣʝʜʥʠʡ ʘʢʪʠʚʠʟʠʨʦʚʘʣʩʷ ʠ ʧʨʦʠʟʦʰʣʘ ʩʚʦʝʦʙʨʘʟʥʘʷ ʠʥʚʝʨʩʠʷ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ (ʩʭʝʤʘ 2ʙ). ɹʣʦʢ ɸ ʥʘʯʘʣ ʠʥʪʝʥʩʠʚʥʦ ʧʦʜʥʠʤʘʪʴʩʷ, 

ʬʦʨʤʠʨʫʷ ʭʨʝʙʝʪ, ʙʣʦʢ ɺ - ʦʧʫʩʢʘʪʴʩʷ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʶʛʦ-ʚʦʩʪʦʯʥʳʤ 

ʩʤʝʱʝʥʠʝʤ. ʉʝʛʤʝʥʪ ɹ, ʦʢʘʟʘʚʰʠʩʴ ʤʝʞʜʫ ʜʚʫʤʷ ʘʢʪʠʚʥʳʤʠ ʙʣʦʢʘʤʠ, 

ʧʝʨʝʩʪʘʣ ʠʩʧʳʪʳʚʘʪʴ ʩʢʦʣʴ-ʥʠʙʫʜʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ, 

ʧʨʝʚʨʘʪʠʚʰʠʩʴ ʚ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʩʪʫʧʝʥʴ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʘʯʘʣ ʧʦʩʪʝʧʝʥʥʦ 

ʩʤʝʱʘʪʴʩʷ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʪʷʞʝʥʠʷ. ɼʘʥʥʦʝ ʩʤʝʱʝʥʠʝ 

ʦʙʫʩʣʦʚʠʣʦ ʟʘʣʦʞʝʥʠʝ ʤʘʣʦʡ ʚʧʘʜʠʥʳ ʚ ʪʳʣʫ ʩʪʫʧʝʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʩʠʩʪʝʤʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʩʪʫʧʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ 

ʛʝʥʝʟʠʩʫ: ʚʳʩʦʢʠʡ ʫʩʪʫʧ ʭʨʝʙʪʘ ʦʙʷʟʘʥ ʩʚʦʠʤ ʧʦʷʚʣʝʥʠʝʤ ʚʦʟʜʳʤʘʥʠʶ ʛʦʨ, 

ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʡ ʵʩʢʘʨʧ ʩʪʫʧʝʥʠ ʨʘʟʚʠʚʘʣʩʷ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʛʫʤʘʮʠʠ 

ʨʝʣʠʢʪʦʚʳʭ ʩʪʨʫʢʪʫʨ. ʇʦʜʥʷʪʠʝ ʭʨʝʙʪʘ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ, ʧʦʢʘʟʘʥʥʦʤ ʥʘ ʚʝʨʭʥʝʤ 

ʨʠʩʫʥʢʝ, ʪʘʢʞʝ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝʤ. ɼʦ ʧʦʷʚʣʝʥʠʷ ʤʘʣʦʡ 

(ʋʣʶʥʩʢʦʡ) ʚʧʘʜʠʥʳ, ʦʩʘʜʢʠ ʩʥʦʩʠʣʠʩʴ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʫʧʝʥʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʩʥʦʚʥʫʶ (ɹʘʨʛʫʟʠʥʩʢʫʶ) ʢʦʪʣʦʚʠʥʫ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʥʠ 

ʩʪʘʣʠ ʯʘʩʪʠʯʥʦ ʦʩʝʜʘʪʴ ʚʦ ʚʧʘʜʠʥʝ-ʩʘʪʝʣʣʠʪʝ, ʯʘʩʪʠʯʥʦ ʚʳʥʦʩʠʪʴʩʷ ʚ 

ʦʩʥʦʚʥʫʶ ʚʧʘʜʠʥʫ ʧʦ ʨʝʯʥʦʡ ʜʦʣʠʥʝ, ʨʘʩʩʝʢʘʶʱʝʡ ʩʪʫʧʝʥʴ. ʄʝʩʪʥʳʡ ʙʘʟʠʩ 

ʵʨʦʟʠʠ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʚ ʧʦʜʥʦʞʴʝ ʭʨʝʙʪʘ, ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʝʨʰʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʫʧʝʥʠ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʤʦʜʝʣʠ, ʦʥ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʣʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʣʠʦʮʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʵʪʘʧʘ ʟʘ ʩʯʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʩʭʦʜʷʱʠʭ ʠ ʥʠʩʭʦʜʷʱʠʭ 

ʜʚʠʞʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʘʟʠʩʥʳʡ ʫʨʦʚʝʥʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʫʩʣʦʚʥʦʡ ʛʨʘʥʠʮʳ ʧʦʜʥʷʪʠʷ ʠ ʦʧʫʩʢʘʥʠʷ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ 

ʩʫʜʠʪʴ ʦʙ ʵʣʝʤʝʥʪʘʭ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʳʰʝ ʵʪʦʡ ʛʨʘʥʠʮʳ, 

ʢʘʢ ʦʙ ʠʥʜʠʢʘʪʦʨʘʭ ʧʦʟʜʥʝʦʨʦʛʝʥʥʦʛʦ ʧʦʜʥʷʪʠʷ. 
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1.3. ʄʦʨʬʦʣʦʛʠʷ ʠ ʤʦʨʬʦʜʠʥʘʤʠʢʘ ʩʙʨʦʩʦʚʳʭ ʵʩʢʘʨʧʤʝʥʪʦʚ 

ɻʣʘʚʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʝʜʨʠʬʪʦʚʳʭ ʙʣʦʢʦʚʳʭ 

ʩʪʨʫʢʪʫʨ, ʦʙʨʘʤʣʷʶʱʠʭ ʚʧʘʜʠʥʳ ɹʈʉ, ʷʚʣʷʶʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʫʩʪʫʧʳ, 

ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ ʨʠʬʪʦʛʝʥʥʳʤ ʧʦʜʥʷʪʠʝʤ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ 

ʵʢʟʦʛʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʂʨʫʪʳʝ ʩʙʨʦʩʦʚʳʝ ʫʩʪʫʧʳ, ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ 

ʩʚʷʟʘʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʢʣʦʥʘ (ʚʝʨʰʠʥʥʳʤʠ ʩʢʘʪʘʤʠ ʠ ʧʨʝʜʛʦʨʥʳʤʠ 

ʦʪʢʦʩʘʤʠ, ʧʦ ʪʝʨʤʠʥʦʣʦʛʠʠ ɻ.ʌ. ʋʬʠʤʮʝʚʘ [ʇʨʦʮʝʩʩʳ..., 1987], ʬʦʨʤʠʨʫʶʪ 

ʦʩʦʙʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ɹʈʉ ʠ ʜʨʫʛʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʨʠʬʪʦʚ. ʆʙʱʝʧʨʠʥʷʪʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʝʨʤʠʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʦʙʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɺ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʙʳʯʥʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ çmountain frontè, ʨʝʞʝ çnormal-fault escarpmentè. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʢʨʘʪʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʪ. ɻ.ʌ. ʋʬʠʤʮʝʚ 

ʦʧʨʝʜʝʣʷʣ ʧʦʜʦʙʥʳʝ ʩʪʨʫʢʪʫʨʳ ʢʘʢ çʢʨʫʪʳʝ ʨʘʟʣʦʤʥʳʝ ʙʦʨʪʘ ʨʠʬʪʦʚʳʭ ʜʦʣʠʥ 

ʚʥʝ ʢʦʥʪʫʨʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡè [ʋʬʠʤʮʝʚ, 1992]. ɺ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʤʠʥ çɻ ʩʢʘʨʧʤʝʥʪè, ʯʪʦ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʪʨʘʜʠʮʠʷʤ ʟʘʠʤʩʪʚʦʚʘʥʠʷ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 

ʨʝʯʴ ʟʜʝʩʴ ʠʜʝʪ ʪʦʣʴʢʦ ʦ ʩʙʨʦʩʦʚʳʭ ʩʪʨʫʢʪʫʨʘʭ, ʥʦ ʫʩʪʫʧʳ (ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʵʩʢʘʨʧʤʝʥʪʳ) ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠ ʚ ʜʨʫʛʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʢʘʭ 

ʠʣʠ ʠʤʝʪʴ ʵʢʟʦʛʝʥʥʫʶ ʧʨʠʨʦʜʫ [ʊʦʣʢʦʚʳʡ ʩʣʦʚʘʨʴé, 2002], ʧʨʠ ʵʪʦʤ ʨʘʟʥʦʩʪʴ 

ʛʝʥʝʟʠʩʘ ʥʝ ʚʩʝʛʜʘ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʣʠʯʠʷ ʚ ʤʦʨʬʦʣʦʛʠʠ [Bull, 2007]. 

ʉʦ ʚʨʝʤʝʥ ʟʘʨʦʞʜʝʥʠʷ ʥʘʫʯʥʦʡ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʩʙʨʦʩʦʚʳʝ ʵʩʢʘʨʧʤʝʥʪʳ 

ʧʨʠʚʣʝʢʘʣʠ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [von Richthofen, 1877; Davis, 1903; 

Louderback, 1904 ʠ ʜʨ.]. ɺʘʞʥʫʶ ʨʦʣʴ ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʥʘʫʢ ʦ 

ʨʝʣʴʝʬʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʜʣʷ ʥʠʭ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʭʘʨʘʢʪʝʨʥʘ 

ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ. ʕʩʢʘʨʧʤʝʥʪ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ 

ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʟʝʨʢʘʣʘ, ʦʪʨʘʞʘʶʱʝʛʦ ʩʦʚʤʝʩʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʥʜʦʛʝʥʥʳʭ ʠ 

ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʠ ʵʪʦʤ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʚʳʨʘʞʝʥʠʝ, ʙʦʣʴʰʘʷ ʠʣʠ ʤʝʥʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʜʥʦʛʦ ʠʟ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪ 

ʤʦʨʬʦʣʦʛʠʶ ʛʦʨʥʦʛʦ ʩʢʣʦʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʙʨʦʩʦʚʳʝ ʵʩʢʘʨʧʤʝʥʪʳ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ 
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ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ɺ. ʇʝʥʢʘ. ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ 

ʨʘʜʠ, ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʥʝ ʟʘʥʠʤʘʣʩʷ ʦʪʜʝʣʴʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ï ʝʛʦ ʧʨʠʥʮʠʧ ʙʳʣ ʦʩʥʦʚʘʥ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʘʥʘʣʠʟʘ ʜʨʫʛʠʭ ʬʦʨʤ ʨʝʣʴʝʬʘ [ʇʝʥʢ, 1961]. ɼʨʫʛʦʡ ʚʘʞʥʝʡʰʠʡ ʧʨʠʥʮʠʧ 

ʛʝʦʤʦʨʬʦʣʦʛʠʠ ï ʢʦʥʮʝʧʮʠʷ ʩʪʘʜʠʡʥʦʩʪʠ ʨʝʣʴʝʬʘ ʋ.ʄ. ɼʵʚʠʩʘ ï ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʙʨʦʩʦʚʳʭ ʵʩʢʘʨʧʤʝʥʪʦʚ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ [Davis, 1903]. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 100-150 ʣʝʪ 

ʩʙʨʦʩʦʚʳʝ ʵʩʢʘʨʧʤʝʥʪʳ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʪʱʘʪʝʣʴʥʦ, ʚʦ ʤʥʦʛʦʤ 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʠ ʚʠʟʫʘʣʴʥʦʡ ʦʪʢʨʳʪʦʩʪʠ, 

ʦʩʦʙʝʥʥʦ ʚ ʘʨʠʜʥʳʭ ʨʘʡʦʥʘʭ. ɺ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʪʨʫʢʪʫʨʳ 

ʇʨʦʚʠʥʮʠʠ ɹʘʩʩʝʡʥʦʚ ʠ ʭʨʝʙʪʦʚ [von Richthofen, 1877; Davis, 1903; 

Louderback, 1904; Blackwelder, 1934; Gilbert, 1928; King, 1968; Wallace, 1977; 

Kooi and Beaumont, 1994; Ellis et al, 1999; Zuchiewicz and McCalpin, 2000; 

DePolo et al, 2000; Petit et al, 2009a; Strak et al, 2011, Tucker et al., 2020 ʠ ʜʨ.] ʠ 

ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ [ʃʘʤʘʢʠʥ, 1955, 1968; ʇʨʦʮʝʩʩʳ..., 1987; 

ʋʬʠʤʮʝʚ, 1992; Petit et al, 2009b].  

ʇʨʠʥʮʠʧʠʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʨʦʩʦʚʦʛʦ ʵʩʢʘʨʧʤʝʥʪʘ, ʚ 

ʮʝʣʦʤ, ʩʭʦʞ ʜʣʷ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʠʬʪʦʚ ʧʣʘʥʝʪʳ ʠ ʚʢʣʶʯʘʝʪ ʚʟʘʠʤʥʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚʠʩʷʯʝʛʦ ʠ ʣʝʞʘʯʝʛʦ ʢʨʳʣʴʝʚ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ 

ʤʦʜʝʣʠ ʨʠʬʪʦʛʝʥʝʟʘ, ʩʤ. ʛʣʘʚʫ 1.2), ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʫʩʣʦʚʦʡ ʠ ʩʢʣʦʥʦʚʦʡ 

ʜʝʥʫʜʘʮʠʝʡ. ʄʦʨʬʦʣʦʛʠʷ ʩʢʣʦʥʦʚ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʩʭʦʞʝʡ ʠ ʜʘʞʝ 

ʠʜʝʥʪʠʯʥʦʡ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʥʘʧʨʠʤʝʨ, ʦʪʜʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ɹʈʉ ʠ ʭʨʝʙʪʘ ʋʦʩʘʪʯ. 

ʆʜʥʘʢʦ ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʣʝʥʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʦʙʲʝʢʪʘ ʢ ʦʙʲʝʢʪʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʵʬʬʝʢʪ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʚʥʦʟʥʘʯʥʳʤ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʵʚʦʣʶʮʠʠ ʵʩʢʘʨʧʤʝʥʪʘ ʚ ʫʩʣʦʚʠʷʭ ɹʈʉ ʩ ʮʝʣʴʶ ʜʝʤʦʥʩʪʨʘʮʠʠ ʦʩʥʦʚʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʨʬʦʣʦʛʠʠ ʠ ʤʦʨʬʦʜʠʥʘʤʠʢʠ ʵʪʠʭ ʩʪʨʫʢʪʫʨ.  
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ʈʘʟʚʠʪʠʝ ʵʩʢʘʨʧʤʝʥʪʘ ʜʝʣʠʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʠʭ ʩʭʝʤʘʪʠʯʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 5. ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʩʮʝʥʘʨʠʷ ʣʝʞʠʪ ʩʭʝʤʘ 

ʈ.ɽ. ʋʦʣʣʝʩʘ [Wallace, 1977], ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʢ ʫʩʣʦʚʠʷʤ ɹʈʉ. 

 

 

ʈʠʩ. 5. ʆʙʱʘʷ ʩʭʝʤʘ ʵʚʦʣʶʮʠʠ ʩʙʨʦʩʦʚʦʛʦ ʵʩʢʘʨʧʤʝʥʪʘ 

 ɸ. ʅʝʘʢʪʠʚʥʘʷ ʩʪʘʜʠʷ ï ʧʦʣʦʛʠʡ ʩʢʣʦʥ ʩ ʫʩʪʘʥʦʚʠʚʰʠʤʠʩʷ ʣʠʥʠʷʤʠ ʩʪʦʢʘ ʠ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ; ɹ. ʈʘʥʥʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ï ʘʢʪʠʚʠʟʘʮʠʷ ʜʚʠʞʝʥʠʷ ʧʦ 

ʨʘʟʣʦʤʫ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʫʧʘ ʠ ʝʛʦ ʨʘʩʯʣʝʥʝʥʠʝ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʛʨʝʙʥʠ, ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʪʨʘʧʝʮʠʝʚʠʜʥʳʤʠ ʙʘʟʘʣʴʥʳʤʠ ʬʘʩʝʪʘʤʠ, ʨʘʟʚʠʪʠʝ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, ʬʫʨʢʘʮʠʷ ʨʫʩʝʣ; ɺ. 

ɿʨʝʣʳʡ ʵʪʘʧ ï ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʨʘʧʝʮʠʝʚʠʜʥʳʭ ʬʘʩʝʪ ʚ ʪʨʝʫʛʦʣʴʥʳʝ, ʨʘʩʯʣʝʥʝʥʠʝ ʙʦʣʝʝ 

ʰʠʨʦʢʦʡ ʬʘʩʝʪʳ, ʩʣʠʷʥʠʝ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʣʶʚʠʘʣʴʥʦʛʦ ʰʣʝʡʬʘ 

(ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ çʟʨʝʣʦʛʦè ʵʩʢʘʨʧʤʝʥʪʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 7, 8); ɻ. 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ï ʧʨʝʢʨʘʱʝʥʠʝ/ʟʘʤʝʜʣʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, 

ʜʝʛʨʘʜʘʮʠʷ ʩʢʣʦʥʘ, ʦʪʩʪʫʧʘʥʠʝ ʧʦʜʥʦʞʴʷ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝ ʬʘʩʝʪ. 

 

ʅʘ ʤʦʤʝʥʪ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʜʥʷʪʠʷ, ʙʫʜʫʱʠʡ ʵʩʢʘʨʧʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʦʣʦʛʠʡ ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʥʳʡ ʩʢʣʦʥ, ʦʙʨʘʱʝʥʥʳʡ ʢ ʚʧʘʜʠʥʝ ʠ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʨʘʟʣʦʤʦʤ (ʨʠʩ. 5ʘ). ʅʝʙʦʣʴʰʦʡ ʥʘʢʣʦʥ ʠ ʩʣʘʙʦʝ ʚʨʝʟʘʥʠʝ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʜʣʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʧʦʢʦʷ, ʦʙʫʩʣʦʚʠʚʰʠʤ ʧʨʝʦʙʣʘʜʘʥʠʝ ʜʝʥʫʜʘʮʠʠ ʥʘʜ ʧʦʜʥʷʪʠʝʤ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʚʳʧʦʣʘʞʠʚʘʥʠʝ ʨʝʣʴʝʬʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʥʝʢʦʪʦʨʦʛʦ ʚʳʩʦʪʥʦʛʦ 

ʛʨʘʜʠʝʥʪʘ. ʇʦʚʝʨʭʥʦʩʪʴ ʩʢʣʦʥʘ ʩʣʦʞʝʥʘ, ʫʩʣʦʚʥʦ, ʛʨʘʥʠʪʥʳʤʠ ʧʦʨʦʜʘʤʠ ʩ 

ʪʦʥʢʠʤ ʦʩʘʜʦʯʥʳʤ ʯʝʭʣʦʤ. ɺʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ ʩʫʙʩʪʨʘʪʘ ʧʨʠ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ 
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ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʛʣʫʙʦʢʠʤ ʨʫʩʣʘʤ, ʦʜʥʘʢʦ 

ʥʝ ʠʩʢʣʶʯʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʩʪʦʢʘ, ʢʦʪʦʨʳʝ 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʪʘʥʫʪ ʦʩʥʦʚʦʡ ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ ʵʩʢʘʨʧʤʝʥʪʘ. ʂʣʠʤʘʪ ʥʘ ʨʫʙʝʞʝ 

ʨʘʥʥʝʛʦ ʠ ʧʦʟʜʥʝʛʦ ʧʣʠʦʮʝʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʪʝʧʣʳʡ ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ ʩ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ ʚʣʘʞʥʦʩʪʠ, ʧʦʜʦʙʥʳʡ ʩʦʚʨʝʤʝʥʥʳʤ 

ʫʩʣʦʚʠʷʤ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ [ɺʦʨʦʙʴʝʚʘ, 1995]. ʄʷʛʢʦʩʪʴ ʢʣʠʤʘʪʘ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘʜ ʬʠʟʠʯʝʩʢʠʤ (ʢʨʠʦʛʝʥʥʦʝ 

ʚʳʚʝʪʨʠʚʘʥʠʝ, ʚʝʨʦʷʪʥʦ, ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʦʚʘʣʦ, ʣʠʙʦ ʠʤʝʣʦ ʵʧʠʟʦʜʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ). ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʝʙʦʣʴʰʦʡ ʫʢʣʦʥ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʧʝʨʝʥʦʩ ʨʘʟʨʫʰʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʟʘ ʩʯʝʪ ʤʝʜʣʝʥʥʦʛʦ 

ʦʧʦʣʟʘʥʠʷ (ʢʨʠʧʘ) ʠ ʧʣʦʩʢʦʩʪʥʦʛʦ ʩʤʳʚʘ. ɺʣʠʷʥʠʝ ʨʫʩʣʦʚʦʡ ʵʨʦʟʠʠ ʙʳʣʦ 

ʥʝʙʦʣʴʰʠʤ, ʥʦ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʝʛʣʫʙʦʢʠʭ ʜʦʣʠʥ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ. ɺ ʮʝʣʦʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʨʦʟʠʦʥʥʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʦ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʜʥʷʪʠʷ ʙʳʣʘ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʠʟʢʦʡ. 

ɸʢʪʠʚʠʟʘʮʠʷ ʜʚʠʞʝʥʠʷ ʧʦ ʨʘʟʣʦʤʫ ʠʥʠʮʠʠʨʫʝʪ ʧʦʜʥʷʪʠʝ ʣʝʞʘʯʝʛʦ 

ʢʨʳʣʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʫʪʦʛʦ ʩʙʨʦʩʦʚʦʛʦ ʫʩʪʫʧʘ ʩ ʫʢʣʦʥʦʤ, ʙʣʠʟʢʠʤ ʢ ʫʛʣʫ 

ʧʘʜʝʥʠʷ ʨʘʟʣʦʤʘ. ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʥʘʯʠʥʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʩʦʙʩʪʚʝʥʥʦ 

ʵʩʢʘʨʧʤʝʥʪʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʫʩʪʫʧʘ, ʨʘʜʠʢʘʣʴʥʦ ʤʝʥʷʝʪʩʷ 

ʤʝʭʘʥʠʟʤ ʵʢʟʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʋʩʪʫʧ ʥʘʯʠʥʘʝʪ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʨʫʰʘʪʴʩʷ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ, ʩʝʡʩʤʦʛʝʥʥʳʭ), 

ʩʢʘʣʴʥʳʭ ʦʧʦʣʟʥʝʡ, ʨʫʩʣʦʚʦʡ ʠ ʧʣʦʩʢʦʩʪʥʦʡ ʵʨʦʟʠʠ. ɺ ʩʣʫʯʘʝ ʩ ʫʩʪʫʧʘʤʠ, 

ʬʦʨʤʠʨʫʶʱʠʤʠʩʷ ʥʘ ʧʦʙʝʨʝʞʴʝ ɹʘʡʢʘʣʘ ʠʣʠ ʍʫʙʩʫʛʫʣʘ, ʪʘʢʞʝ ʠʤʝʝʪ ʤʝʩʪʦ 

ʘʙʨʘʟʠʷ. ʈʫʩʣʦʚʘʷ ʵʨʦʟʠʷ ʥʘ ʤʦʣʦʜʦʤ ʫʩʪʫʧʝ ʠʟʥʘʯʘʣʴʥʦ ʧʨʦʷʚʣʷʝʪʩʷ 

ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʧʦ ʩʫʪʠ ʙʣʠʟʢʘ ʢ ʧʣʦʩʢʦʩʪʥʦʤʫ ʩʤʳʚʫ (ʨʫʯʝʡʢʦʚʘʷ ʵʨʦʟʠʷ). ɺ 

ʮʝʣʦʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʝʥʫʜʘʮʠʠ ʩʢʣʦʥʘ ʩ ʥʘʯʘʣʦʤ ʧʦʜʥʷʪʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʘʩʪʘʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʚʝʨʰʠʥʥʦʤ ʩʢʘʪʝ, ʯʪʦ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʢʘʢ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʥʦʛʦ ʛʨʘʜʠʝʥʪʘ, ʪʘʢ ʠ ʩ ʪʝʢʪʦʛʝʥʥʦʡ ʜʝʟʠʥʪʝʛʨʘʮʠʝʡ 

ʛʦʨʥʳʭ ʧʦʨʦʜ. ʆʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʥʝʩʝʥʥʳʡ ʩʦ ʩʢʣʦʥʘ, ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʫ 
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ʧʦʜʥʦʞʴʷ ʚ ʚʠʜʝ ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʠ ʢʦʣʣʶʚʠʘʣʴʥʳʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, ʢʦʪʦʨʳʝ 

ʧʨʠ ʩʣʠʷʥʠʠ ʬʦʨʤʠʨʫʶʪ ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ ʧʨʝʜʛʦʨʥʫʶ ʨʘʚʥʠʥʫ (ʧʨʝʜʛʦʨʥʳʡ 

ʦʪʢʦʩ). ʇʦʜʥʷʪʠʝ ʫʩʪʫʧʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʩʢʣʦʥʘ, 

ʩʚʷʟʘʥʥʦʤ ʩ ʨʝʛʨʝʩʩʠʚʥʦʡ ʵʨʦʟʠʝʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ 

ʧʦʜʥʠʤʘʶʱʝʛʦʩʷ ʢʨʳʣʘ, ʝʩʣʠ ʫʛʦʣ ʧʘʜʝʥʠʷ ʨʘʟʣʦʤʘ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 90Á. 

ʇʦʩʪʝʧʝʥʥʦ ʚʦʜʦʩʙʦʨʥʳʝ ʧʣʦʱʘʜʠ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚʜʦʣʴ ʜʦʣʠʥ, ʟʘʣʦʞʝʥʥʳʭ ʥʘ 

ʥʝʘʢʪʠʚʥʦʤ ʵʪʘʧʝ, ʠ ʩʢʣʦʥ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʧʣʦʩʢʦʚʝʨʰʠʥʥʳʝ ʰʠʨʦʢʠʝ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʛʨʝʙʥʠ, ʩʨʝʟʘʥʥʳʝ ʫ ʧʦʜʥʦʞʴʷ ʧʣʦʩʢʦʩʪʴʶ ʫʩʪʫʧʘ, ʢʦʪʦʨʳʡ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʪʨʘʧʝʮʠʝʚʠʜʥʳʭ ʛʨʘʥʝʡ ï ʬʘʩʝʪ (ʨʠʩ. 5ʙ). 

ʊʝʨʤʠʥ çfacetè ʚʧʝʨʚʳʝ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʋ.ʄ. ɼʵʡʚʠʩʦʤ ʜʣʷ ʩʪʨʫʢʪʫʨ ʭʨʝʙʪʘ 

ʋʦʩʘʪʯ ʚ ʩʝʚʝʨʥʦʡ ʖʪʝ [Davis, 1903] ʠ ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʯʘʱʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʝʝ ʟʨʝʣʳʭ ʪʨʝʫʛʦʣʴʥʳʭ ʛʨʘʥʝʡ. 

ɺʦʜʦʨʘʟʜʝʣʴʥʳʝ ʛʨʝʙʥʠ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʥʘ ʵʩʢʘʨʧʤʝʥʪʘʭ, ʚ ʘʥʛʣʠʡʩʢʦʡ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʪʨʘʜʠʮʠʠ ʥʦʩʷʪ ʥʘʟʚʘʥʠʝ ñfaceted spursò, ʪ.ʝ. ʦʛʨʘʥʝʥʥʳʝ 

ʦʪʨʦʛʠ.  

ʅʘ ʩʪʘʜʠʠ ʧʦʷʚʣʝʥʠʷ ʪʨʘʧʝʮʠʝʚʠʜʥʳʭ ʬʘʩʝʪ ʩʪʨʫʢʪʫʨʘ ʵʢʟʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʤʝʥʷʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʫʩʠʣʝʥʠʷ ʨʫʩʣʦʚʦʡ ʵʨʦʟʠʠ ʠ ʨʦʩʪʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚʚʠʜʫ ʫʚʝʣʠʯʝʥʠʷ ʚʳʩʦʪʥʦʛʦ ʛʨʘʜʠʝʥʪʘ. 

ʅʘ ʧʣʦʩʢʦʚʝʨʰʠʥʥʳʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʧʨʦʜʦʣʞʘʝʪ 

ʜʦʤʠʥʠʨʦʚʘʪʴ ʤʝʜʣʝʥʥʦʝ ʦʧʦʣʟʘʥʠʝ ʨʳʭʣʦʛʦ ʩʣʦʷ ʠ ʧʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ: ʯʘʩʪʴ 

ʤʘʪʝʨʠʘʣʘ ʩʧʫʩʢʘʝʪʩʷ ʢ ʧʦʜʥʦʞʴʶ ʫʩʪʫʧʘ, ʯʘʩʪʴ ʧʦ ʩʢʣʦʥʘʤ ʨʘʩʧʘʜʢʦʚ 

ʧʦʧʘʜʘʝʪ ʚ ʜʦʣʠʥʳ. ʅʘ ʩʢʣʦʥʘʭ ʨʘʩʧʘʜʢʦʚ ʵʪʠ ʧʨʦʮʝʩʩʳ ʫʩʢʦʨʷʶʪʩʷ, ʢ ʥʠʤ 

ʜʦʙʘʚʣʷʶʪʩʷ ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʝ ʠ ʦʧʦʣʟʥʝʚʳʝ ʷʚʣʝʥʠʷ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʟʜʝʩʴ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʫʩʣʦʚʦʡ 

ʵʨʦʟʠʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʨʝʟʢʫ ʩʢʣʦʥʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʢʨʫʪʠʟʥʳ 

[ɸʛʘʬʦʥʦʚ, 1990]. ʕʢʟʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʫʩʪʫʧʝ, ʚ ʮʝʣʦʤ, ʩʦʭʨʘʥʷʶʪ ʪʝʥʜʝʥʮʠʠ ʧʨʝʜʳʜʫʱʝʛʦ ʵʪʘʧʘ ī ʟʜʝʩʴ 

ʜʦʤʠʥʠʨʫʶʪ ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʝ ʠ, ʚʦʟʤʦʞʥʦ, ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ. 

ʅʘʯʘʣʴʥʳʝ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʩʢʘʨʧʤʝʥʪʘ, ʩʦʛʣʘʩʥʦ 

ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʩʮʝʥʘʨʠʶ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʪʝʧʣʦʤʫ ʢʣʠʤʘʪʫ. 



32 
 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʜʥʦʢʨʘʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʥʚʝʨʩʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩʠʣʴʥʳʭ ʧʦʭʦʣʦʜʘʥʠʡ, ʚʧʣʦʪʴ ʜʦ ʯʘʩʪʠʯʥʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ. ɺ ʮʝʣʦʤ, ʥʘʯʠʥʘʷ ʩ ʢʦʥʮʘ ʧʦʟʜʥʝʛʦ ʧʣʠʦʮʝʥʘ, ʢʣʠʤʘʪ ʩʪʘʥʦʚʠʣʩʷ 

ʭʦʣʦʜʥʝʝ ʠ ʢʦʥʪʨʘʩʪʥʝʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʚʣʠʷʥʠʷ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ [ɺʦʨʦʙʴʝʚʘ, 1995].  

ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʨʘʟʚʠʪʠʷ ʵʩʢʘʨʧʤʝʥʪʘ, ʩʦʚʤʝʩʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʪʝʢʪʦʥʠʢʠ, ʨʫʩʣʦʚʦʡ ʵʨʦʟʠʠ ʠ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ 

ʫʛʣʫʙʣʝʥʠʶ ʨʘʩʧʘʜʢʦʚ ʠ ʚʳʧʦʣʘʞʠʚʘʥʠʶ ʠʭ ʚʳʩʦʢʠʭ ʙʦʨʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʨʘʧʝʮʠʝʚʠʜʥʳʝ ʬʘʩʝʪʳ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʪʨʝʫʛʦʣʴʥʳʝ, ʘ ʧʣʦʩʢʦʚʝʨʰʠʥʥʳʝ 

ʚʦʜʦʨʘʟʜʝʣʳ ī ʚ ʦʩʪʨʳʝ ʛʨʝʙʥʠ (ʨʠʩ. 5ʚ). ʍʘʨʘʢʪʝʨ ʧʨʦʷʚʣʝʥʠʷ ʩʢʣʦʥʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʤʝʥʷʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʨʦʬʠʣʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʢʣʦʥʘ, ʜʦʤʠʥʠʨʫʶʪ ʤʝʜʣʝʥʥʳʝ ʠʣʠ ʙʳʩʪʨʳʝ 

ʧʨʦʮʝʩʩʳ. ʇʦ ʜʦʩʪʠʞʝʥʠʠ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʬʘʩʝʪ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʧʨʷʤʳʭ ʩʢʣʦʥʦʚ ʚʦʜʦʨʘʟʜʝʣʦʚ, ʧʨʝʚʘʣʠʨʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ 

ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʢʫʨʫʤʦʦʙʨʘʟʦʚʘʥʠʝ. ʂʫʨʫʤʳ ʷʚʣʷʶʪʩʷ 

ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʟʨʝʣʳʭ ʵʩʢʘʨʧʤʝʥʪʦʚ ɹʈʉ [ʃʘʧʝʨʜʠʥ, ʂʘʯʫʨʘ, 2010] ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʣʳʙʦʚʦ-ʚʘʣʫʥʥʳʝ ʧʦʣʷ ʠʣʠ ʧʦʪʦʢʠ, ʩʧʦʩʦʙʥʳʝ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʢʘʢ ʥʘ ʩʢʣʦʥʘʭ ʚʦʜʦʨʘʟʜʝʣʦʚ (ʦʩʦʙʝʥʥʦ ʚ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ), ʪʘʢ 

ʠ ʥʘ ʬʘʩʝʪʘʭ. ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʫʨʫʤʦʚ ʠʛʨʘʝʪ ʤʦʨʦʟʥʦʝ 

ʚʳʚʝʪʨʠʚʘʥʠʝ, ʨʘʟʨʫʰʘʶʱʝʝ ʤʘʪʝʨʠʥʩʢʫʶ ʧʦʨʦʜʫ: ʙʦʣʝʝ ʤʝʣʢʠʝ ʬʨʘʢʮʠʠ 

ʚʳʤʳʚʘʶʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʝʣʶʚʠʘʣʴʥʳʭ, ʢʨʠʧʦʚʳʭ, ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʨʫʧʥʳʝ ʛʣʳʙʳ ʟʘʜʝʨʞʠʚʘʶʪʩʷ ʥʘ ʩʢʣʦʥʝ. ʇʦʩʪʝʧʝʥʥʦ ʛʣʳʙʦʚʳʡ 

ʤʘʪʝʨʠʘʣ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʥʠʟ, ʬʦʨʤʠʨʫʷ ʧʨʝʜʛʦʨʥʳʡ ʢʦʣʣʶʚʠʡ ʠʣʠ 

ʟʘʛʨʦʤʦʞʜʘʷ ʜʦʣʠʥʳ ʨʘʩʧʘʜʢʦʚ (ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʩʤʝʱʝʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʦʧʦʣʟʥʝʚʳʡ ʭʘʨʘʢʪʝʨ). ʇʦʧʝʨʝʯʥʳʝ ʜʦʣʠʥʳ ʥʘ ʩʪʘʜʠʠ 

ʟʨʝʣʦʩʪʠ ʵʩʢʘʨʧʤʝʥʪʘ ʚ ʧʣʘʥʝ ʧʨʠʦʙʨʝʪʘʶʪ ʬʦʨʤʫ, ʥʘʟʳʚʘʝʤʫʶ çwine-glassè, 

ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʰʠʨʦʢʠʝ ʚʝʨʭʦʚʴʷ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʠʝ ʧʨʠʫʩʪʴʝʚʳʝ 

ʯʘʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʦʜʦʩʙʦʨʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʠʭ 

ʤʘʣʳʝ ʧʣʦʱʘʜʠ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʠ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ, ʦʪʩʫʪʩʪʚʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʥʝ ʜʦʧʫʩʢʘʶʪ ʧʦʷʚʣʝʥʠʷ 
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ʧʦʩʪʦʷʥʥʳʭ ʚʦʜʦʪʦʢʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʧʦʪʦʢʦʚ ʩʚʷʟʘʥʦ ʩ 

ʠʥʪʝʥʩʠʚʥʳʤ ʩʥʝʛʦʪʘʷʥʠʝʤ ʠ ʦʙʠʣʴʥʳʤʠ ʣʠʚʥʷʤʠ. ɻʦʨʥʳʡ ʧʦʪʦʢ ʟʘʨʦʞʜʘʝʪʩʷ 

ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ, ʚ ʟʦʥʝ ʥʠʚʘʣʴʥʦʛʦ ʢʘʨʘ (ʚ ʜʘʥʥʦʤ ʩʮʝʥʘʨʠʠ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʣʝʜʥʠʢʦʚʳʝ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʠʤʝʶʪ ʤʝʩʪʦ ʥʘ 

ʵʩʢʘʨʧʤʝʥʪʘʭ ɹʈʉ), ʟʘ ʩʯʝʪ ʩʣʠʷʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʳʪʚʠʥ ʠ ʧʨʦʤʦʠʥ. 

ʂʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʤʥʦʛʦʚʦʜʥʦʩʪʴ ʠ ʙʦʣʴʰʦʡ ʫʢʣʦʥ ʨʫʩʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʩʦʢʫʶ ʵʥʝʨʛʠʶ ʪʝʯʝʥʠʷ, ʜʦʩʪʘʪʦʯʥʫʶ ʢʘʢ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʨʝʟʘʥʠʷ, ʪʘʢ ʠ 

ʜʣʷ ʧʝʨʝʥʦʩʘ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʥʝʩʝʥʥʦʛʦ ʩ ʚʦʜʦʨʘʟʜʝʣʦʚ. ʅʘʠʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʪʦʢʠ ʤʦʛʫʪ ʧʨʠʦʙʨʝʪʘʪʴ ʬʦʨʤʫ ʩʝʣʝʡ.  

 

 

ʈʠʩ. 6. ʉʙʨʦʩʦʚʳʡ ʵʩʢʘʨʧʤʝʥʪ, ʉʚʷʪʦʥʦʩʩʢʦʝ ʧʦʜʥʷʪʠʝ (ʬʦʪʦ ɺ.ɸ. ʉʘʥʴʢʦʚʘ)  

ʎʚʝʪʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʛʣʘʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʣʠʥʠʠ: ʬʠʦʣʝʪʦʚʳʡ ï ʛʨʝʙʝʥʴ ʭʨʝʙʪʘ, 

ʢʨʘʩʥʳʡ ï ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʛʨʝʙʥʠ ʵʩʢʘʨʧʤʝʥʪʘ (ʚʝʨʰʠʥʥʳʝ ʩʢʘʪʳ), ʛʦʣʫʙʦʡ ï ʨʫʩʣʘ 

ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʦʨʘʥʞʝʚʳʡ ï ʙʘʟʘʣʴʥʳʝ ʬʘʩʝʪʳ (ʮʠʬʨʳ ʦʙʦʟʥʘʯʘʶʪ ʧʦʨʷʜʦʢ 

ʦʙʲʝʢʪʘ); ʢʨʘʩʥʦʡ ʰʪʨʠʭ-ʣʠʥʠʝʡ ʧʦʢʘʟʘʥʘ ʟʦʥʘ ʨʘʟʣʦʤʘ. 

 

ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʬʣʶʚʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠʤʝʶʪ ʤʝʩʪʦ ʥʝ ʪʦʣʴʢʦ 

ʚ ʟʦʥʘʭ ʚʣʠʷʥʠʷ ʦʩʥʦʚʥʳʭ ʨʫʩʝʣ ʵʩʢʘʨʧʤʝʥʪʘ, ʥʦ ʪʘʢʞʝ ʥʘ ʬʘʩʝʪʘʭ. ɻʣʫʙʠʥʘ 

ʚʨʝʟʘʥʠʷ ʟʜʝʩʴ ʟʘʚʠʩʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʪ.ʝ. ʦʪ ʧʣʦʱʘʜʠ ʩʘʤʦʡ ʬʘʩʝʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʛʨʘʥʠ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʫʩʣʦʚʦʡ ʵʨʦʟʠʠ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 

ʛʣʫʙʦʢʠʝ ʨʘʩʧʘʜʢʠ, ʜʝʣʷʱʠʝ ʬʘʩʝʪʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ (ʦʙʳʯʥʦ 

ʥʘʜʚʦʝ). ʅʘ ʩʢʣʦʥʝ, ʧʦʢʘʟʘʥʥʦʤ ʥʘ ʨʠʩ. 6, ʬʘʩʝʪʳ ʜʘʥʥʦʛʦ ʪʠʧʘ ʨʘʩʧʦʣʦʞʝʥʳ 

ʧʦ ʢʨʘʷʤ, ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʵʩʢʘʨʧʤʝʥʪʘ ʟʘʥʠʤʘʶʪ ʜʚʝ ʩʣʘʙʦʨʘʩʯʣʝʥʝʥʥʳʝ 

ʛʨʘʥʠ. ʏʝʪʳʨʝ ʥʘʟʚʘʥʥʳʝ ʬʘʩʝʪʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʧʦʨʷʜʢʦʚʳʤʠ, ʥʘ ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʦʙʱʘʷ ʤʦʨʬʦʣʦʛʠʷ ʨʫʩʝʣ, ʧʨʠ ʵʪʦʤ ʛʨʘʥʠ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʥʘ 
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ʬʘʩʝʪʘʭ, ʚ ʠʝʨʘʨʭʠʠ ʚʦʜʦʨʘʟʜʝʣʦʚ ʩʪʦʷʪ ʥʘ ʦʜʠʥ ʧʦʨʷʜʦʢ ʥʠʞʝ. ɺʩʝ ʬʘʩʝʪʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʜʘʥʥʦʤ ʵʩʢʘʨʧʤʝʥʪʝ, ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʙʘʟʘʣʴʥʳʭ, ʪ.ʝ. 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʦʩʥʦʚʘʥʠʠ ʩʢʣʦʥʘ.  

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʩʝʯʝʥʠʝ ʛʨʘʥʝʡ ʧʨʦʠʩʭʦʜʠʪ ʠ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʭ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ, ʧʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʷʜʢʦʚ ʚʦʜʦʨʘʟʜʝʣʦʚ, 

ʚʳʜʝʣʷʝʤʳʭ ʥʘ ʵʩʢʘʨʧʤʝʥʪʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʠʩʭʦʜʷ ʠʟ 

ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʧʨʠ ʵʪʦʤ ʜʦʧʫʩʢʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʛʝʥʝʨʘʣʠʟʘʮʠʷ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʛʦʣʦʮʝʥʦʚʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʨʝʣʴʝʬʦʦʙʨʘʟʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʜʘʞʝ ʩʘʤʳʝ ʥʝʙʦʣʴʰʠʝ 

ʵʣʝʤʝʥʪʳ ʫʩʪʫʧʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝ, ʢʦʪʦʨʳʝ ʝʱʝ ʥʝ ʦʬʦʨʤʠʣʠʩʴ ʚ ʚʠʜʝ 

ʦʙʦʩʦʙʣʝʥʥʳʭ ʪʨʘʧʝʮʠʝʚʠʜʥʳʭ ʠʣʠ ʪʨʝʫʛʦʣʴʥʳʭ ʬʘʩʝʪ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʵʪʘʧʦʚ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʧʝʨʚʳʝ 

ʤʠʣʣʠʦʥʳ ʣʝʪ, ʜʦʧʫʩʢʘʝʪ ʚʢʣʶʯʝʥʠʝ ʚ ʘʥʘʣʠʟ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʬʘʩʝʪ, 

ʝʩʣʠ ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʳʤʠ ʠ ʦʯʝʚʠʜʥʦ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ 

ʭʦʜʝ ʦʜʥʦʛʦ ʵʪʘʧʘ ʦʨʦʛʝʥʝʟʘ. ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʦʥʷʪʠʝ çʦʜʠʥ ʵʪʘʧ 

ʦʨʦʛʝʥʝʟʘè ʪʘʢʞʝ ʥʦʩʠʪ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ: ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʠ ʫʩʣʦʚʥʳʡ 

ʚʨʝʤʝʥʥʦʡ ʵʪʘʧ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ 

ʩʪʘʜʠʡ, ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ 

ʬʦʥ. ʆʯʝʨʝʜʥʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʧʦʜʥʷʪʠʷ ʠʥʠʮʠʠʨʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʡ 

ʛʝʥʝʨʘʮʠʠ ʬʘʩʝʪ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʣʦʢʘʣʴʥʦʡ ʧʣʦʱʘʜʠ 

ʚʦʜʦʩʙʦʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʤʦʣʦʜʳʭ ʬʘʩʝʪ ʥʘ ʧʣʦʩʢʦʩʪʷʭ ʙʦʣʝʝ 

ʟʨʝʣʳʭ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʨʫʩʣʦʚʦʡ ʵʨʦʟʠʝʡ, ʪʘʢ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʘʥʥʳʡ ʘʩʧʝʢʪ ʨʘʟʚʠʪʠʷ ʩʙʨʦʩʦʚʳʭ ʫʩʪʫʧʦʚ ʙʫʜʝʪ 

ʨʘʩʩʤʦʪʨʝʥ ʜʘʣʝʝ, ʧʨʠ ʦʧʠʩʘʥʠʠ ʩʣʦʞʥʳʭ ʵʩʢʘʨʧʤʝʥʪʦʚ. 

ʇʦʷʚʣʝʥʠʝ ʚ ʨʝʣʴʝʬʝ ʵʩʢʘʨʧʤʝʥʪʘ ʪʨʝʫʛʦʣʴʥʳʭ ʬʘʩʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʜʦʩʪʠʞʝʥʠʠ ʣʘʥʜʰʘʬʪʦʤ ʥʝʢʦʪʦʨʦʛʦ ʢʫʣʴʤʠʥʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʩʢʘʨʧʤʝʥʪʘ ʤʦʞʝʪ ʠʤʝʪʴ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʪʨʠ 

ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ 

ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 
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ʇʝʨʚʳʡ ʩʮʝʥʘʨʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʪʘʙʠʣʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʘ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʨʝʣʴʝʬʘ, ʚ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʧʦʜʦʙʥʳʝ ʣʘʥʜʰʘʬʪʳ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ 

çʫʩʪʦʡʯʠʚʳʝè (ʘʥʛʣ. steady-state landscape). ʋʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ ʣʘʥʜʰʘʬʪʘ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (ʘʥʛʣ. 

dynamic equilibrium). ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʦ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʦʜʥʘʢʦ ʫʩʣʦʚʠʷ 

ʵʢʚʠʣʠʙʨʠʫʤʘ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ ʛʘʨʘʥʪʠʝʡ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʩʦʩʪʦʷʥʠʷ [Abrahams, 1968]. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ, ʜʠʘʧʘʟʦʥ 

ʫʩʣʦʚʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʜʤʥʦʞʝʩʪʚʦ ʜʠʘʧʘʟʦʥʘ 

ʫʩʣʦʚʠʡ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ [Leopold and Langbein, 1962]. ʋʩʣʦʚʠʷ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʣʘʥʜʰʘʬʪ ʩʪʨʝʤʠʪʩʷ ʢ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤʫ ʨʘʟʚʠʪʠʶ, ʠʜʫʱʝʤʫ ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʨʝʥʜʘ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʝʥʠʝ ʦʜʥʦʛʦ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʚʝʜʝʪ ʢ 

ʧʦʜʩʪʨʘʠʚʘʥʠʶ ʦʩʪʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʠʪʴ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ 

ʨʘʟʚʠʪʠʷ. ʃʠʥʠʷ ʪʨʝʥʜʘ, ʧʨʠ ʵʪʦʤ, ʤʦʞʝʪ ʠʤʝʪʴ ʣʶʙʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʵʥʜʦʛʝʥʥʳʭ (ʫʩʣʦʚʥʦ ʩʦʟʠʜʘʪʝʣʴʥʳʭ) ʠʣʠ 

ʵʢʟʦʛʝʥʥʳʭ (ʫʩʣʦʚʥʦ ʨʘʟʨʫʰʘʶʱʠʭ) ʧʨʦʮʝʩʩʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ 

ʧʨʝʦʙʣʘʜʘʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʥʘʜ ʜʝʥʫʜʘʮʠʝʡ, ʠʤʝʝʪ ʤʝʩʪʦ 

ʚʦʩʭʦʜʷʱʠʡ ʪʨʝʥʜ. ʉʦʩʪʦʷʥʠʝ çsteady-stateè, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʫʣʝʚʦʤʫ ʪʨʝʥʜʫ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʝʡʩʪʚʠʝ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʥʦʩʪʴʶ 

ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʜʨʫʛʠʤ. ɺʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʦʧʠʩʘʥʠʠ ʢʘʢ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ, ʪʘʢ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʦʡ ʤʘʩʰʪʘʙ ʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ [Bierman and Montgomery, 2014]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʦʙʥʦ ʛʝʥʝʨʘʣʠʟʘʮʠʠ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʨʝʯʴ ʠʜʝʪ ʦ ʛʝʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʧʝʨʠʦʜʘʭ, ʩʦʩʪʘʚʣʷʶʱʠʭ 103-106 ʣʝʪ, ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʣʘʥʜʰʘʬʪʘ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʫʯʠʪʳʚʘʪʴ ʝʞʝʛʦʜʥʳʝ ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʵʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʊʦ ʞʝ 

ʢʘʩʘʝʪʩʷ ʨʘʟʤʝʨʦʚ ʣʘʥʜʰʘʬʪʘ: ʨʘʟʚʠʪʠʝ ʢʨʫʧʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 
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ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʦʪʜʝʣʴʥʳʝ ʠʭ ʵʣʝʤʝʥʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʦʙʱʝʛʦ 

ʪʨʝʥʜʘ. ʇʦʩʣʝʜʥʠʡ ʬʘʢʪʦʨ ī ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ī ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʚʘʨʠʘʮʠʡ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʪʦʨʦʛʦ ʨʘʟʚʠʪʠʝ ʣʘʥʜʰʘʬʪʘ ʦʪʚʝʯʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʫʩʣʦʚʠʷʤ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʵʢʚʠʣʠʙʨʠʫʤʘ. ʆʙʱʘʷ ʩʭʝʤʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 7. 

 

 

ʈʠʩ. 7. ʉʭʝʤʘ ʫʨʘʚʥʦʚʝʰʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʣʘʥʜʰʘʬʪʘ 

ɿʝʣʝʥʦʡ ʣʠʥʠʝʡ ʧʦʢʘʟʘʥ ʦʙʱʠʡ ʪʨʝʥʜ ʨʘʟʚʠʪʠʷ, ʢʨʘʩʥʦʡ - ʢʦʣʝʙʘʥʠʷ ʙʘʣʘʥʩʘ ʵʥʜʦ- ʠ 

ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʝʨʳʚʠʩʪʦʡ - ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ, 

ʦʪʚʝʯʘʶʱʠʡ ʧʨʠʥʷʪʳʤ ʫʩʣʦʚʠʷʤ ʵʢʚʠʣʠʙʨʠʫʤʘ (ʝʩʣʠ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʚʳʭʦʜʠʪ ʟʘ 

ʧʨʝʜʝʣʳ ʜʠʘʧʘʟʦʥʘ, ʨʘʟʚʠʪʠʝ ʧʨʠʟʥʘʝʪʩʷ ʥʝʨʘʚʥʦʚʝʩʥʳʤ). 

 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʩʮʝʥʘʨʠʶ ʨʘʟʚʠʪʠʷ ʵʩʢʘʨʧʤʝʥʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʫʩʣʦʚʠʷʤ 

çsteady-state landscapeè, ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʥʦʩʪʴʶ 

ʩʪʘʙʠʣʴʥʳʭ ʬʦʨʤ ʟʜʝʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʝʥʦ. ʊʝʢʪʦʥʠʯʝʩʢʦʝ ʧʦʜʥʷʪʠʝ 

ʤʦʞʝʪ ʥʠʚʝʣʠʨʦʚʘʪʴʩʷ ʵʨʦʟʠʝʡ, ʩʧʦʩʦʙʩʪʚʫʷ ʜʣʠʪʝʣʴʥʦʤʫ ʩʦʭʨʘʥʝʥʠʶ ʚ 

ʨʝʣʴʝʬʝ ʙʘʟʘʣʴʥʳʭ ʬʘʩʝʪ, ʦʜʥʘʢʦ ʧʨʦʬʠʣʴ ʚʝʨʰʠʥʥʦʛʦ ʩʢʘʪʘ ʚʩʝ ʨʘʚʥʦ ʙʫʜʝʪ 

ʤʝʥʷʪʴʩʷ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʩʢʣʦʥʘ, ʝʩʣʠ ʪʦʣʴʢʦ ʥʝ ʠʤʝʝʪ ʤʝʩʪʦ 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʩʙʨʦʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʣʫʯʘʝ ʩ ʵʩʢʘʨʧʤʝʥʪʘʤʠ ɹʈʉ, ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦ ʢʚʘʟʠʫʩʪʦʡʯʠʚʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʚ ʢʦʪʦʨʳʭ ʫʩʣʦʚʠʷʤ çsteady-stateè 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. 

ɺ ʩʣʫʯʘʝ ʧʨʝʢʨʘʱʝʥʠʷ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʟʘʤʝʜʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦ 

ʨʘʟʣʦʤʫ ʚʩʪʫʧʘʝʪ ʚ ʜʝʡʩʪʚʠʝ ʚʪʦʨʦʡ ʩʮʝʥʘʨʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʝʥʫʜʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʧʝʨʝʩʪʘʶʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʧʦʜʥʷʪʠʝʤ ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʘʷ 

ʜʝʛʨʘʜʘʮʠʷ ʩʢʣʦʥʘ (ʨʠʩ. 5ʛ), ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʡ ʧʝʥʝʧʣʝʥʠʟʘʮʠʠ. ɺ 
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ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʫʩʪʦʡʯʠʚʳʤ ʣʘʥʜʰʘʬʪʘʤ ʪʘʢʠʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʥʘʟʳʚʘʶʪ 

ʧʝʨʝʭʦʜʥʳʤʠ (ʘʥʛʣ. transient landscape), ʥʦ ʠʭ ʨʘʟʚʠʪʠʝ ʪʘʢʞʝ ʤʦʞʝʪ 

ʧʨʦʭʦʜʠʪʴ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʦ ʥʠʩʭʦʜʷʱʝʤʫ ʪʨʝʥʜʫ.   

ʉʭʝʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 5, ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʵʩʢʘʨʧʤʝʥʪ 

ʧʨʦʭʦʜʠʪ ʧʦʣʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʵʪʘʧʘ ʦʨʦʛʝʥʝʟʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʫʩʣʦʚʥʦ ʨʘʚʥʦʤʝʨʥʳʤ ʧʦʜʥʷʪʠʝʤ, ʩ ʢʫʣʴʤʠʥʘʮʠʝʡ ʚ 

ʚʠʜʝ ʪʨʝʫʛʦʣʴʥʳʭ ʙʘʟʘʣʴʥʳʭ ʬʘʩʝʪ. ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʜʦʣʞʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʩʪʘʜʠʠ, ʚʦʟʤʦʞʝʥ ʪʨʝʪʠʡ ʚʘʨʠʘʥʪ 

ʵʚʦʣʶʮʠʠ ʣʘʥʜʰʘʬʪʘ. ɼʘʣʴʥʝʡʰʝʝ ʧʦʜʥʷʪʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʩʪʨʦʝʥʠʶ ʨʝʯʥʦʡ 

ʩʝʪʠ, ʩʣʠʷʥʠʶ çʩʪʘʨʳʭè ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʛʨʝʙʥʝʡ ʚ ʙʦʣʝʝ ʤʘʩʩʠʚʥʳʝ ʠ 

ʨʘʟʚʠʪʠʶ ʤʦʣʦʜʳʭ ʬʘʩʝʪ ʚ ʠʭ ʦʩʥʦʚʘʥʠʠ ï ʵʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʧʦʚʪʦʨʷʪʴʩʷ 

ʥʝʦʜʥʦʢʨʘʪʥʦ, ʩʦʟʜʘʚʘʷ ʩʣʦʞʥʫʶ ʠʝʨʘʨʭʠʶ ʚʦʜʦʨʘʟʜʝʣʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʬʦʨʤʠʨʫʶʪʩʷ ʩʣʦʞʥʳʝ ʵʩʢʘʨʧʤʝʥʪʳ, ʚʢʣʶʯʘʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʛʝʥʝʨʘʮʠʡ 

ʬʘʩʝʪ. ʊʝʦʨʝʪʠʯʝʩʢʠ, ʪʘʢʠʝ ʵʩʢʘʨʧʤʝʥʪʳ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʧʨʠ ʫʩʣʦʚʥʦ 

ʥʝʧʨʝʨʳʚʥʦʤ ʧʦʜʥʷʪʠʠ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʨʘʟʨʘʩʪʘʥʠʷ ʩʢʣʦʥʘ ʠ ʧʝʨʝʩʪʨʦʡʢʠ 

ʨʫʩʝʣ, ʥʦ ʦʙʳʯʥʦ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴʶ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʢʘʞʜʘʷ ʛʝʥʝʨʘʮʠʷ ʬʘʩʝʪ ʦʪʥʦʩʠʪʩʷ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʘʜʠʠ ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʚʨʝʤʝʥʠ ʨʘʟʚʠʪʠʷ ʵʩʢʘʨʧʤʝʥʪʘ, ʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʘʩʝʪ ï ʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ 

ʧʨʦʮʝʩʩʦʚ [Zuchiewicz and McCalpin, 2000]. ɸʥʘʣʦʛʠʯʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ 

ʠ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ, ʦ ʯʝʤ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ ʚʳʰʝ. 

ʆʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʩʣʦʞʥʦʛʦ ʵʩʢʘʨʧʤʝʥʪʘ ʠ ʩʭʝʤʘ ʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʘ ʨʠʩ. 8 ʠ 9, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘ ʨʠʩʫʥʢʝ 8 ʧʦʢʘʟʘʥ ʶʞʥʳʡ ʩʢʣʦʥ ʊʫʥʢʠʥʩʢʠʭ ʛʦʣʴʮʦʚ, ʦʙʨʘʱʝʥʥʳʡ ʢ 

ʦʜʥʦʠʤʝʥʥʦʡ ʚʧʘʜʠʥʝ. ɺ ʦʙʲʝʢʪʠʚ ʧʦʧʘʣʠ ʜʚʘ ʰʠʨʦʢʠʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ 

ʛʨʝʙʥʷ, ʨʘʟʜʝʣʝʥʥʳʝ ʛʣʫʙʦʢʦʡ ʘʥʪʝʮʝʜʝʥʪʥʦʡ ʜʦʣʠʥʦʡ (ʛʦʣʫʙʘʷ ʣʠʥʠʷ). 

ʆʢʦʥʯʘʥʠʷ ʛʨʝʙʥʝʡ ʠʤʝʶʪ, ʚ ʧʣʘʥʝ, ʪʨʝʫʛʦʣʴʥʫʶ ʬʦʨʤʫ ʠ ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʙʦʣʴʰʠʝ ʪʨʝʫʛʦʣʴʥʳʝ ʬʘʩʝʪʳ 5-ʛʦ ʧʦʨʷʜʢʘ - 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʣʷ ʜʘʥʥʦʛʦ ʵʩʢʘʨʧʤʝʥʪʘ. 
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ʈʠʩ. 8. ʉʣʦʞʥʳʡ ʵʩʢʘʨʧʤʝʥʪ, ʊʫʥʢʠʥʩʢʠʝ ʛʦʣʴʮʳ (ʬʦʪʦ ɺ.ɸ. ʉʘʥʴʢʦʚʘ)  

ʎʠʬʨʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʛʝʥʝʨʘʮʠʠ ʬʘʩʝʪ: 1-2 ï ʙʘʟʘʣʴʥʳʝ ʬʘʩʝʪʳ, 3-5 ï ʙʦʣʴʰʠʝ ʬʘʩʝʪʳ; 

ʟʝʣʝʥʦʡ ʰʪʨʠʭʦʚʢʦʡ ʧʦʢʘʟʘʥʳ ʵʣʝʤʝʥʪʳ ʙʦʣʴʰʠʭ ʬʘʩʝʪ (ʧʦ ɻ.ʌ. ʋʬʠʤʮʝʚʫ): ʛʦʨʠʟʦʥʪʘʣʠ 

ï ʙʘʟʘʣʴʥʳʝ ʬʘʩʝʪʳ, ʢʦʩʘʷ ʨʝʰʝʪʢʘ ï ʘʥʪʠʬʘʩʝʪʘ, ʧʨʷʤʘʷ ʨʝʰʝʪʢʘ ï ʚʝʨʰʠʥʥʘʷ ʬʘʩʝʪʘ. 

 

 

ʈʠʩ. 9. ʉʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʣʦʞʥʦʛʦ ʵʩʢʘʨʧʤʝʥʪʘ.  

 

ʊʝʨʤʠʥ çʙʦʣʴʰʘʷ ʬʘʩʝʪʘè ʙʳʣ ʧʨʝʜʣʦʞʝʥ ɻ.ʌ. ʋʬʠʤʮʝʚʳʤ, ʚ 

ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʜʦʙʥʳʝ ʦʙʲʝʢʪʳ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪʩʷ çdissected 

facetsè ʠʣʠ ʧʦ ʧʦʨʷʜʢʦʚʦʤʫ ʥʦʤʝʨʫ ʛʝʥʝʨʘʮʠʠ [Bull, 2007]. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ɻ.ʌ. ʋʬʠʤʮʝʚʘ [ʇʨʦʮʝʩʩʳ..., 1987], ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʙʦʣʴʰʦʡ ʬʘʩʝʪʳ 

ʥʝʦʙʭʦʜʠʤʦ, ʢʘʢ ʤʠʥʠʤʫʤ, ʜʚʝ ʙʘʟʘʣʴʥʳʝ ʬʘʩʝʪʳ ʠ ʦʜʥʘ ʘʥʪʠʬʘʩʝʪʘ ʠʣʠ 

ʢʦʤʙʠʥʘʮʠʷ ʘʥʪʠʬʘʩʝʪʳ ʩ ʚʝʨʰʠʥʥʦʡ ʬʘʩʝʪʦʡ (ʥʘ ʨʠʩ. 8 ʵʪʠ ʵʣʝʤʝʥʪʳ 

ʧʦʢʘʟʘʥʳ ʟʝʣʝʥʦʡ ʰʪʨʠʭʦʚʢʦʡ). ɺʝʨʰʠʥʥʳʝ ʬʘʩʝʪʳ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ 

ʬʦʨʤʠʨʫʶʪʩʷ ʥʘʜ ʩʦʧʨʷʞʝʥʥʳʤʠ ʙʘʟʘʣʴʥʳʤʠ ʬʘʩʝʪʘʤʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʛʨʘʥʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʦʙʲʝʜʠʥʷʶʪ ʚʝʨʰʠʥʥʳʝ ʬʘʩʝʪʳ. 
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ʇʦʜ ʪʝʨʤʠʥʦʤ çʘʥʪʠʬʘʩʝʪʘè ʧʦʥʠʤʘʝʪʩʷ ʢʨʫʪʘʷ ʦʧʨʦʢʠʥʫʪʘʷ ʪʨʝʫʛʦʣʴʥʘʷ 

ʛʨʘʥʴ, ʬʦʨʤʠʨʫʶʱʘʷʩʷ ʥʘ ʪʫʧʠʢʦʚʦʤ ʚʝʨʰʠʥʥʦʤ ʦʢʦʥʯʘʥʠʠ ʜʦʣʠʥʳ, 

ʨʘʟʜʝʣʷʶʱʝʡ ʙʘʟʘʣʴʥʳʝ ʬʘʩʝʪʳ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ [ʋʬʠʤʮʝʚ, 1992], 

ʘʥʪʠʬʘʩʝʪʳ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ ʧʨʦʜʦʣʞʝʥʠʠ ʧʣʦʩʢʦʩʪʠ ʚʝʨʰʠʥʥʦʡ ʬʘʩʝʪʳ, 

ʣʠʙʦ ʚ ʚʝʨʰʠʥʘʭ ʨʘʩʧʘʜʢʦʚ, ʨʘʟʜʝʣʷʶʱʠʭ ʥʝʩʦʧʨʷʞʝʥʥʳʝ ʙʘʟʘʣʴʥʳʝ ʬʘʩʝʪʳ, 

ʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʙʨʦʩʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʬʠʢʩʠʨʫʷ 

ʪʳʣʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʫʟʢʠʭ ʧʣʘʩʪʠʥʯʘʪʳʭ ʙʣʦʢʦʚ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʫʩʪʫʧʘ ʥʘ 

ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʦʙʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʘʥʪʠʬʘʩʝʪʳ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʦʤ ʦʩʪʘʪʦʯʥʦ-ʛʣʳʙʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʷ [ʌʣʦʨʝʥʩʦʚ, 1965], ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʝ 

ʦʤʦʣʦʞʝʥʠʝ ʩʙʨʦʩʦʚʳʭ ʫʩʪʫʧʦʚ ʠ ʧʦʛʨʫʞʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʫʧʝʥʝʡ çʢʘʢ 

ʙʳʚʰʠʭ ʯʘʩʪʝʡ ʦʢʨʫʞʘʶʱʠʭ ʨʠʬʪʳ ʧʦʜʥʷʪʠʡè [ʋʬʠʤʮʝʚ ʠ ʜʨ., 2009]. ʉ ʵʪʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ, ʢʘʞʜʘʷ ʛʝʥʝʨʘʮʠʷ ʘʥʪʠʬʘʩʝʪ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʪʜʝʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʟʘʨʦʞʜʘʶʱʝʛʦʩʷ ʨʘʟʣʦʤʘ, ʯʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝ ʚʧʦʣʥʝ 

ʩʧʨʘʚʝʜʣʠʚʦ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʥʪʠʬʘʩʝʪʘʤ, 

ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ ʩʢʣʦʥʘʭ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʧʦʜʥʷʪʠʝ 

ʧʦ ʦʜʥʦʤʫ ʨʘʟʣʦʤʫ, ʬʠʢʩʠʨʫʶʱʝʤʫ ʧʦʜʥʦʞʴʝ ʵʩʢʘʨʧʤʝʥʪʘ (ʨʠʩ. 8), ʙʝʟ ʢʘʢʠʭ-

ʣʠʙʦ ʧʨʝʜʧʦʩʳʣʦʢ ʢ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʨʘʟʣʦʤʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʨʠ ʵʪʦʤ 

ʵʩʢʘʨʧʤʝʥʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʝʪ ʩʪʫʧʝʥʯʘʪʳʡ ʧʨʦʬʠʣʴ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʩʪʫʧʝʥʯʘʪʦʩʪʴ ʩʢʣʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʢʫʣʠʩʦʦʙʨʘʟʥʳʤ ʩʪʨʦʝʥʠʝʤ 

ʨʘʟʣʦʤʥʦʡ ʟʦʥʳ, ʯʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʘ ɹʘʨʛʫʟʠʥʩʢʦʤ ʭʨʝʙʪʝ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʙʦʩʦʙʣʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʫʧʝʥʝʡ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʨʘʟʥʠʮʳ 

ʩʢʦʨʦʩʪʝʡ ʠ/ʠʣʠ ʘʩʠʥʭʨʦʥʥʦʩʪʠ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʝʪʚʝʡ ʨʘʟʣʦʤʘ. ʅʝʣʴʟʷ ʥʝ 

ʩʦʛʣʘʩʠʪʩʷ, ʯʪʦ ʦʙʦʩʦʙʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʪʫʧʝʥʠ, ʦʪʩʪʘʶʱʠʝ ʚ 

ʧʦʜʥʷʪʠʠ ʦʪ ʚʳʰʝʣʝʞʘʱʠʭ ʙʣʦʢʦʚ, ʧʦʩʪʝʧʝʥʥʦ ʦʢʘʟʳʚʘʶʪʩʷ ʧʦʛʨʝʙʝʥʥʳʤʠ 

ʦʩʘʜʦʯʥʳʤ ʯʝʭʣʦʤ ʠ, ʪʝʤ ʩʘʤʳʤ, ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʨʘʩʪʘʥʠʠ ʨʠʬʪʦʚʳʭ ʚʧʘʜʠʥ 

(ʩʤ. ʨʘʟʜʝʣ 1.4). ʆʜʥʘʢʦ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʚʪʦʨʘ, ʥʝ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʚ ʙʘʡʢʘʣʴʩʢʦʤ ʨʠʬʪʦʛʝʥʝʟʝ, ʦʧʨʝʜʝʣʷʶʱʝʤʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʨʘʩʪʷʞʝʥʠʝʤ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ ʜʠʚʝʨʛʝʥʪʥʦʡ ʛʨʘʥʠʮʳ 

ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ (ʩʤ. ʨʘʟʜʝʣʳ 1.1, 1.2).  
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ʈʘʟʚʠʪʠʝ ʩʣʦʞʥʳʭ ʵʩʢʘʨʧʤʝʥʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʛʝʥʝʨʘʮʠʡ 

ʬʘʩʝʪ, ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʝʨʚʘʪʴʩʷ ʩ ʟʘʪʫʭʘʥʠʝʤ ʜʚʠʞʝʥʠʷ ʧʦ ʨʘʟʣʦʤʫ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ, ʣʘʥʜʰʘʬʪ ʩʦ ʚʨʝʤʝʥʝʤ ʧʨʠʦʙʨʝʪʘʝʪ ʯʝʨʪʳ ʙʝʜʣʝʥʜʘ ʩ ʥʠʟʢʦʛʦʨʥʳʤʠ 

ʛʨʷʜʘʤʠ ʠ ʦʩʪʘʥʮʘʤʠ ʠ ʩʣʦʞʥʦʡ ʜʨʝʥʘʞʥʦʡ ʩʝʪʴʶ [Bull, 2007]. ʇʦʜʦʙʥʳʝ 

ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʦʚ ʇʨʦʚʠʥʮʠʠ ɹʘʩʩʝʡʥʦʚ ʠ 

ʍʨʝʙʪʦʚ, ʛʜʝ ʨʘʟʨʫʰʝʥʠʝ ʵʩʢʘʨʧʤʝʥʪʘ, ʠʥʠʮʠʠʨʦʚʘʥʥʦʝ ʧʨʝʢʨʘʱʝʥʠʝʤ 

ʧʦʜʥʷʪʠʷ, ʫʩʠʣʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʫʭʦʛʦ ʢʣʠʤʘʪʘ ʠ ʠʥʪʝʥʩʠʚʥʳʭ ʚʝʪʨʦʚ.  

1.4 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʙʨʦʩʦʚʳʭ ʵʩʢʘʨʧʤʝʥʪʦʚ ɹʈʉ 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʚʳʰʝ ʩʮʝʥʘʨʠʡ ʷʚʣʷʝʪʩʷ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ, 

ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʳʤ, ʥʦ ʦʪʨʘʞʘʝʪ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʨʘʟʚʠʪʠʷ ʧʨʠʨʘʟʣʦʤʥʳʭ 

ʩʢʣʦʥʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʦʙʱʥʦʩʪʴ ʛʝʥʝʟʠʩʘ, ʜʘʞʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʘʥʘʣʠʟ ʨʝʣʴʝʬʘ ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʤʦʨʬʦʣʦʛʠʠ ʠ ʤʦʨʬʦʤʝʪʨʠʠ ʦʪʜʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ ʩʢʣʦʥʘ. ʄʦʨʬʦʪʠʧ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʩʝʛʤʝʥʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ: 

ʩʢʣʦʥʳ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʨʘʟʥʳʭ ʢʨʘʷʭ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʦʙʥʳ ʜʨʫʛ 

ʜʨʫʛʫ, ʧʨʠ ʵʪʦʤ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ. ɺʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʝʞʜʫ ʦʙʦʩʦʙʣʝʥʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ, ʥʦ ʠ ʚʥʫʪʨʠ ʥʠʭ. ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʝʢʦʪʦʨʳʤʠ ʦʙʱʠʤʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʘ 

ʚr ʧʦʣʥʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʩʝʭ ʧʨʠʨʘʟʣʦʤʥʳʭ ʩʢʣʦʥʦʚ ɹʈʉ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʤʦʥʛʦʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ, ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ-ʧʨʦʛʨʘʤʤʳ Global Mapper ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʨʝʣʴʝʬʘ SRTM (3 sec.).  

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʘʟʣʦʤʥʳʝ ʩʢʣʦʥʳ ʛʦʨʥʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ ɹʈʉ ʙʳʣʠ ʨʘʟʙʠʪʳ ʥʘ ʩʝʛʤʝʥʪʳ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʵʩʢʘʨʧʤʝʥʪ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʚ ʭʦʜʝ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ 

ʵʪʘʧʘ. ʆʩʥʦʚʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʦʙʲʝʢʪʦʚ ʷʚʣʷʣʠʩʴ ʩʦʚʨʝʤʝʥʥʘʷ 

ʨʝʯʥʘʷ ʩʝʪʴ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʜʥʦʨʦʜʥʦʩʪʴ/ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʢʣʦʥʦʚ, ʘ ʪʘʢʞʝ 
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ʩʤʝʥʘ ʦʨʠʝʥʪʘʮʠʠ ʨʘʟʣʦʤʦʚ. ɺʩʝʛʦ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 304 ʦʙʦʩʦʙʣʝʥʥʳʭ 

ʵʩʢʘʨʧʤʝʥʪʘ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʧʠʩʦʢ ʙʳʣ ʩʦʢʨʘʱʝʥ ʜʦ 217 ʦʙʲʝʢʪʦʚ ʟʘ ʩʯʝʪ 

ʦʙʲʝʜʠʥʝʥʠʷ ʤʦʣʦʜʳʭ ʵʩʢʘʨʧʤʝʥʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʪʫʧʝʥʯʘʪʳʝ ʩʢʣʦʥʳ 

(ʇʨʠʣʦʞʝʥʠʝ 1). 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʨʝʜʨʠʬʪʦʚʳʭ ʩʢʣʦʥʦʚ. ɿʜʝʩʴ 

ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʩʯʣʝʥʝʥʝʥʠʷ - ʦʨʪʦʛʦʥʘʣʴʥʦʝ 

ʠ ʧʘʨʘʣʣʝʣʴʥʦʝ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ ʦ ʬʨʦʥʪʘʣʴʥʦʡ ʩʝʛʤʝʥʪʘʮʠʠ 

ʩʢʣʦʥʦʚ ʨʝʯʥʳʤʠ ʜʦʣʠʥʘʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ ʘʥʪʝʮʝʜʝʥʪʥʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʩʝʛʤʝʥʪʘʤ. ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʦʙʦʟʥʘʯʘʝʪ ʢʫʣʠʩʦʦʙʨʘʟʥʦʝ 

ʨʘʩʯʣʝʥʝʥʠʝ ʩʢʣʦʥʦʚ ʨʘʟʣʦʤʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʘʨʘʣʣʝʣʴʥʦ ʠʣʠ 

ʩʫʙʧʘʨʘʣʣʝʣʴʥʦ ʛʣʘʚʥʳʤ ʛʨʘʥʠʯʥʳʤ ʩʪʨʫʢʪʫʨʘʤ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʘ - ʛʫʩʪʦʪʘ ʟʘʣʦʞʝʥʠʷ ʘʥʪʝʮʝʜʝʥʪʥʳʭ ʜʦʣʠʥ ʠ ʠʭ ʜʣʠʥʘ, ʧʨʠ ʵʪʦʤ 

ʧʦʩʣʝʜʥʠʡ ʦʙʥʘʨʫʞʠʚʘʝʪ ʧʨʷʤʫʶ ʩʚʷʟʴ ʩ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʚʦʟʨʘʩʪʦʤ ʜʦʣʠʥ ʠ 

ʛʣʫʙʠʥʦʡ ʚʨʝʟʘ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪ ʬʦʨʤʫ, ʨʘʟʤʝʨʳ ʠ 

ʧʦʣʦʞʝʥʠʝ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʭ ʵʩʢʘʨʧʤʝʥʪʦʚ. ʇʦʣʦʞʝʥʠʝ ʵʩʢʘʨʧʤʝʥʪʘ 

ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʝʛʦ ʫʜʘʣʝʥʥʦʩʪʴʶ ʦʪ ʛʣʘʚʥʦʛʦ ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ 

ʛʨʝʙʥʷ ʭʨʝʙʪʘ, ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʪʨʠ ʢʘʪʝʛʦʨʠʠ.  

ʇʝʨʚʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚʝʨʰʠʥʥʳʡ ʛʨʝʙʝʥʴ ʵʩʢʘʨʧʤʝʥʪʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʝʙʥʶ ʭʨʝʙʪʘ, ʪ.ʝ. ʵʩʢʘʨʧʤʝʥʪ ʟʘʥʠʤʘʝʪ ʚʝʩʴ ʩʢʣʦʥ (ʨʠʩ. 10, 

ʵʣʝʤʝʥʪ 1). ʕʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʣʠʥʝʡʥʳʭ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʠʭ ʭʨʝʙʪʦʚ ʩ 

ʢʦʨʦʪʢʠʤʠ ʘʥʪʝʮʝʜʝʥʪʥʳʤʠ ʜʦʣʠʥʘʤʠ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʧʨʘʢʪʠʯʝʩʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʣʠʥʝ çʚʥʫʪʨʝʥʥʠʭè ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʭ ʨʫʩʝʣ, ʦʪʣʠʯʘʷʩʴ 

ʪʦʣʴʢʦ ʛʣʫʙʠʥʦʡ ʚʨʝʟʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʢʣʦʥʳ 

ʉʚʷʪʦʥʦʩʩʢʦʛʦ ʧʦʜʥʷʪʠʷ (ʦʙʲʝʢʪʳ 97, 99, 105 ʚ ʇʨʠʣʦʞʝʥʠʠ 1), ʖʞʥʦ-

ʄʫʡʩʢʠʡ ʭʨʝʙʝʪ ʢ ʚʦʩʪʦʢʫ ʦʪ ɺʠʪʠʤʘ (165-169), ʫʯʘʩʪʦʢ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ 

ʤʝʞʜʫ ʜʦʣʠʥʘʤʠ ʊʫʨʛʦʤʦʣʘ ʠ ʋʣʶʢʯʠʢʘʥʘ (14).  
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ʈʠʩ. 10. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʩʢʘʨʧʤʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʫʩʪʦʪʳ ʟʘʣʦʞʝʥʠʷ ʠ 

ʛʣʫʙʠʥʳ ʚʨʝʟʘ ʘʥʪʝʮʝʜʝʥʪʥʳʭ ʜʦʣʠʥ 

 

ɺʪʦʨʦʡ ʤʦʨʬʦʪʠʧ (ʨʠʩ. 10, 2-a ʠ 2-b) ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʜʣʠʥʘ ʜʨʝʚʥʠʭ 

ʜʦʣʠʥ ʧʨʝʚʳʰʘʝʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʨʫʩʝʣ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʟʘʣʦʞʝʥʠʷ, ʥʦ 

ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʦʙʱʠʡ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʭʨʝʙʪʘ (ʵʪʦʪ ʪʠʧ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ɹʈʉ). ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʘʥʪʝʮʝʜʝʥʪʥʳʝ ʨʫʩʣʘ 

ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ, ʚʝʨʰʠʥʥʳʡ ʛʨʝʙʝʥʴ ʭʨʝʙʪʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʚʧʘʜʠʥ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʥʷʪʠʝ ʠʤʝʝʪ ʚʠʜ 

ʧʣʦʩʢʦʚʝʨʰʠʥʥʦʛʦ ʥʘʛʦʨʴʷ, ʨʘʩʩʝʯʝʥʥʦʛʦ ʛʣʫʙʦʢʠʤʠ ʜʦʣʠʥʘʤʠ. ʌʦʨʤʘ ʠ 

ʨʘʟʤʝʨʳ ʵʩʢʘʨʧʤʝʥʪʦʚ, ʚ ʮʝʣʦʤ, ʚʟʘʠʤʦʟʘʚʠʩʠʤʳ, ʥʦ ʩ ʥʝʢʦʪʦʨʳʤʠ ʥʶʘʥʩʘʤʠ, 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʭʘʨʘʢʪʝʨʦʤ ʙʦʢʦʚʦʡ ʵʨʦʟʠʠ ʥʘ ʙʦʨʪʘʭ ʜʨʝʚʥʠʭ ʜʦʣʠʥ. ʇʨʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʘʚʥʦʡ ʛʣʫʙʠʥʝ ʚʨʝʟʘʥʠʷ ʛʨʘʥʠʯʥʳʭ ʜʦʣʠʥ, ʰʠʨʦʢʠʝ 

ʵʩʢʘʨʧʤʝʥʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʠʣʠ ʪʨʘʧʝʮʠʝʚʠʜʥʦʡ ʬʦʨʤʦʡ 

(ʨʠʩ. 10, 3-b), ʙʦʣʝʝ ʫʟʢʠʝ - ʪʨʝʫʛʦʣʴʥʦʡ (ʨʠʩ. 10, 3-a), ʦʜʥʘʢʦ, ʯʝʤ ʜʣʠʥʥʝʝ, 

ʛʣʫʙʞʝ ʠ ʜʨʝʚʥʝʝ ʘʥʪʝʮʝʜʝʥʪʥʳʝ ʜʦʣʠʥʳ, ʪʝʤ ʙʦʣʴʰʝʡ ʤʦʞʝʪ ʙʳʪʴ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʚʦʜʦʨʘʟʜʝʣʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʪʨʝʫʛʦʣʴʥʦʛʦ ʛʨʝʙʥʷ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʙʦʣʴʰʠʭ ʪʨʝʫʛʦʣʴʥʳʭ ʬʘʩʝʪ ʥʘ 

ʧʨʦʪʷʞʝʥʥʳʭ ʩʢʣʦʥʘʭ ʷʚʣʷʶʪʩʷ ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʛʨʝʙʥʠ ʐʘʤʘʥʩʢʦʡ ʢʫʣʠʩʳ 

ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʦʪ ʊʘʣʠʥʛʠ ʜʦ ɽʥʜʳʭʳʢʘ (ʦʙʲʝʢʪʳ 33-36). ʇʨʠ ʵʪʦʤ ʥʘ 

ʰʠʨʦʢʠʭ ʚʦʜʦʨʘʟʜʝʣʘʭ ʜʦʧʫʩʪʠʤʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʭ ʵʩʢʘʨʧʤʝʥʪʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʜʦʣʠʥʘʤʠ, ʪʘʢʞʝ 

ʟʘʣʦʞʝʥʥʳʤʠ ʜʦ ʥʘʯʘʣʘ ʘʢʪʠʚʠʟʘʮʠʠ (ʨʠʩ. 10, 3b). ʇʦʜʦʙʥʫʶ ʩʠʪʫʘʮʠʶ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʥʘ ʭʨʝʙʪʝ ʂʦʜʘʨ (ʥʘʧʨʠʤʝʨ, ʚʦʜʦʨʘʟʜʝʣ ɺʝʨʭʥʝʛʦ ʠ ʉʨʝʜʥʝʛʦ 

ʉʘʢʫʢʘʥʘ, ʦʙʲʝʢʪʳ 49-50). ɺ ʩʣʫʯʘʝ ʦʯʝʥʴ ʙʣʠʟʢʦʛʦ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʜʨʝʚʥʠʭ ʨʫʩʝʣ, ʬʦʨʤʠʨʫʶʪʩʷ ʫʟʢʠʝ ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʛʨʝʙʥʠ, ʰʠʨʠʥʘ ʢʦʪʦʨʳʭ 
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ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʨʘʟʤʝʨʘʤʠ ʬʘʩʝʪ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʭ ʵʩʢʘʨʧʤʝʥʪʦʚ (ʨʠʩ. 10, 3-

c). ʇʨʠʨʘʟʣʦʤʥʦʝ ʦʢʦʥʯʘʥʠʝ ʪʘʢʦʛʦ ʛʨʝʙʥʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʢʪʦʛʝʥʥʫʶ 

ʛʨʘʥʴ, ʛʝʥʝʪʠʯʝʩʢʠ ʧʦʜʦʙʥʫʶ ʙʦʣʴʰʠʤ ʬʘʩʝʪʘʤ, ʥʦ ʥʝ ʩʦʜʝʨʞʘʱʫʶ 

ʚʳʨʘʞʝʥʥʦʛʦ ʵʩʢʘʨʧʤʝʥʪʘ, ʦʪʨʘʞʘʶʱʝʛʦ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʡ ʵʪʘʧ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʤʘʣʦʡ ʧʣʦʱʘʜʴʶ ʚʦʜʦʩʙʦʨʘ. ʆʙʲʝʢʪʦʚ ʪʘʢʦʛʦ ʪʠʧʘ ʚ ɹʈʉ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʤʥʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʣʦʢʘʣʠʟʦʚʘʥʦ ʥʘ ʊʫʥʢʠʥʩʢʠʭ 

ʛʦʣʴʮʘʭ (ʥʘʧʨʠʤʝʨ, ʚʦʜʦʨʘʟʜʝʣ ɹʫʣʫ ʠ ʋʛʫʪʵʨʵ, ʦʙʲʝʢʪ 194).  

ʇʘʨʘʣʣʝʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʩʢʣʦʥʦʚ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʨʪʦʛʦʥʘʣʴʥʦʡ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦʡ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʮʝʥʢʝ 

ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʭ ʵʩʢʘʨʧʤʝʥʪʦʚ ʟʜʝʩʴ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʦʩʥʦʚʥʳʝ 

ʢʘʪʝʛʦʨʠʠ ʛʨʘʥʠʯʥʳʭ ʨʘʟʣʦʤʦʚ - ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ. ʂ ʚʥʝʰʥʠʤ ʨʘʟʣʦʤʘʤ 

ʦʪʥʦʩʷʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʝ ʠ ʩʫʙʧʘʨʘʣʣʝʣʴʥʳʝ ʜʠʩʣʦʢʘʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʦ 

ʬʨʦʥʪʝ ʠ ʚ ʪʳʣʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʵʩʢʘʨʧʤʝʥʪʘ, ʚʢʣʶʯʘʷ ʛʣʘʚʥʳʡ ʨʘʟʣʦʤ, 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʚ ʧʦʜʥʦʞʴʝ ʩʢʣʦʥʘ. ɺ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʩʢʘʨʧʤʝʥʪʳ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʥʘ ʩʢʣʦʥʝ, ʢʘʢ 

ʧʨʠʚʧʘʜʠʥʥʳʝ ʠ ʫʜʘʣʝʥʥʳʝ. ʇʦʩʣʝʜʥʠʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʣʦʞʥʳʭ 

ʢʫʣʠʩʦʦʙʨʘʟʥʳʭ ʧʦʜʥʷʪʠʡ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʩʚʷʟʘʥʳ ʩ 

ʨʠʬʪʦʛʝʥʥʳʤʠ ʩʙʨʦʩʘʤʠ (ʚ ʢʘʯʝʩʪʚʝ ʣʦʢʘʣʴʥʳʭ ʙʘʟʠʩʦʚ ʵʨʦʟʠʠ ʜʣʷ ʥʠʭ 

ʚʳʩʪʫʧʘʶʪ ʜʦʣʠʥʳ ʨʝʢ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʫʧʦʤʷʥʫʪʳʤ ʧʘʨʘʣʣʝʣʴʥʳʤ 

ʨʘʟʣʦʤʘʤ). ʕʪʦʪ ʪʠʧ ʵʩʢʘʨʧʤʝʥʪʦʚ ʥʝ ʬʠʛʫʨʠʨʫʝʪ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, 

ʥʦ ʚʘʞʝʥ ʜʣʷ ʘʥʘʣʠʟʘ ʤʦʨʬʦʣʦʛʠʠ ʭʨʝʙʪʘ ʚ ʮʝʣʦʤ.     

ɺʥʫʪʨʝʥʥʠʝ ʨʘʟʣʦʤʳ ʧʨʦʭʦʜʷʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʝʟ ʵʩʢʘʨʧʤʝʥʪʳ ʠ ʚ 

ʦʙʱʝʡ ʠʝʨʘʨʭʠʠ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ ʥʠʟʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʪ.ʝ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʠʣʠ 

ʘʢʪʠʚʠʟʠʨʦʚʘʥʳ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʦʟʜʥʝʦʨʦʛʝʥʥʦʛʦ 

ʵʪʘʧʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʰʥʠʝ ʨʘʟʣʦʤʳ ʦʧʨʝʜʝʣʷʶʪ ʛʨʘʥʠʮʳ ʵʩʢʘʨʧʤʝʥʪʘ ʠ 

ʦʙʱʠʡ ʨʝʣʴʝʬ ʩʢʣʦʥʘ, ʢ ʢʦʪʦʨʦʤʫ ʦʥ ʧʨʠʫʨʦʯʝʥ, ʘ ʚʥʫʪʨʝʥʥʠʝ - 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴ ʩʘʤʦʛʦ ʵʩʢʘʨʧʤʝʥʪʘ. ʇʦʩʣʝʜʥʷʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʪʫʧʝʥʯʘʪʦʩʪʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʫʧʝʥʝʡ ʚ 

ʧʨʝʜʝʣʘʭ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʭ ʵʩʢʘʨʧʤʝʥʪʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʥʦʩʪʴʶ 

ʩʢʦʨʦʩʪʝʡ ʠ/ʠʣʠ ʟʥʘʢʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʨʘʟʣʦʤʘʤ. 
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ʈʘʟʚʠʪʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʫʧʝʥʝʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʩʪʘʜʠʡʥʳʡ ʧʨʦʮʝʩʩ, 

ʢʘʞʜʳʡ ʵʪʘʧ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ. ɺ ʨʘʤʢʘʭ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʵʩʢʘʨʧʤʝʥʪʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʤʦʥʦʣʠʪʥʳʝ 

ʠ ʥʘʨʫʰʝʥʥʳʝ ʩʪʫʧʝʥʷʤʠ; ʧʦʩʣʝʜʥʠʝ ʜʝʣʷʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ 

ʦʙʦʩʦʙʣʝʥʠʷ (ʨʠʩ. 11).  

ʇʝʨʚʘʷ ʩʪʘʜʠʷ ʦʙʦʩʦʙʣʝʥʠʷ ʩʪʫʧʝʥʝʡ ʚ ʨʝʣʴʝʬʝ ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ 

ʧʝʨʝʛʠʙʘ ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ (ʘʥʛʣ. kink), ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦʛʦ ʥʘ ʚʝʨʰʠʥʥʳʭ 

ʩʢʘʪʘʭ (ʨʠʩ. 11-1). ɹʣʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ çʚʳʰʝè ʜʘʥʥʦʛʦ ʧʝʨʝʛʠʙʘ 

ʧʨʦʜʦʣʞʘʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʧʦʜʥʷʪʠʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʣʦʢ ʩʪʫʧʝʥʠ ʟʘʤʝʜʣʷʝʪ 

ʚʦʩʭʦʜʷʱʝʝ ʜʚʠʞʝʥʠʝ, ʧʦʩʪʝʧʝʥʥʦ ʤʝʥʷʷ ʪʨʝʥʜ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʡ. ʌʘʩʝʪʳ, 

ʢʦʪʦʨʳʝ ʤʳ ʥʘʙʣʶʜʘʝʤ ʥʘ ʩʢʣʦʥʘʭ ʵʪʠʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʩʪʫʧʝʥʝʡ, ʧʦ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʷʚʣʷʶʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʧʦʜʥʷʪʠʷ ʚʩʝʛʦ ʵʩʢʘʨʧʤʝʥʪʘ, 

ʧʨʦʠʩʭʦʜʠʚʰʝʛʦ ʜʦ ʘʢʪʠʚʠʟʘʮʠʠ ʚʪʦʨʠʯʥʦʛʦ ʨʘʟʣʦʤʘ, ʥʦ ʪʘʢʞʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʦʙʳʪʠʷʭ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ ʚʝʨʰʠʥʥʦʛʦ 

ʩʢʘʪʘ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʩʪʫʧʝʥʠ, ʙʦʣʝʝ ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʟʘʤʝʜʣʝʥʠʝ/ʦʩʪʘʥʦʚʢʫ ʧʦʜʥʷʪʠʷ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʳʧʦʣʘʞʠʚʘʝʪʩʷ ʜʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʦʜʦʙʥʦʛʦ ʤʦʨʬʦʪʠʧʘ ʤʦʞʥʦ 

ʧʨʠʚʝʩʪʠ ɸʜʷʥʩʢʫʶ ʛʨʷʜʫ ʉʝʚʝʨʦ-ʄʫʡʩʢʦʛʦ ʭʨʝʙʪʘ (ʦʙʲʝʢʪ 73). 

ɺʪʦʨʘʷ ʩʪʘʜʠʷ ʦʙʦʩʦʙʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʷʚʣʝʥʠʠ ʚ ʪʳʣʫ ʩʪʫʧʝʥʠ 

ʥʦʚʦʛʦ ʫʩʪʫʧʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʦʚʦʛʦ ʵʩʢʘʨʧʤʝʥʪʘ (ʨʠʩ. 11-2). ɺ 

ʜʘʣʴʥʝʡʰʝʤ, ʤʝʞʜʫ ʥʠʤ ʠ ʩʪʫʧʝʥʴʶ, ʢʦʪʦʨʘʷ ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ 

ʚʧʘʜʠʥʳ ʟʘ ʩʯʝʪ ʨʘʩʪʷʞʝʥʠʷ, ʧʦ ʟʦʥʝ ʨʘʟʣʦʤʘ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʨʝʯʥʳʝ ʜʦʣʠʥʳ, 

ʧʦʜʯʝʨʢʠʚʘʶʱʠʝ ʦʙʦʩʦʙʣʝʥʠʝ ʜʚʫʭ ʢʫʣʠʩ. ʇʦʜʦʙʥʘʷ ʤʦʨʬʦʣʦʛʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʠʞʝʥʠʠ ʣʘʥʜʰʘʬʪʦʤ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʪʫʧʝʥʝʡ (ʨʠʩ. 11-3). 
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ʈʠʩ. 11. ʉʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʫʧʝʥʝʡ ʥʘ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʭ 

ʵʩʢʘʨʧʤʝʥʪʘʭ  

ʂʨʘʩʥʳʤʠ ʣʠʥʠʷʤʠ ʧʦʢʘʟʘʥʳ ʟʦʥʳ ʩʙʨʦʩʦʚ, ʟʝʣʝʥʳʤʠ ï ʜʥʝʚʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʞʝʣʪʳʝ ʦʙʣʘʩʪʠ ï ʦʩʘʜʢʠ. 

 

ʇʝʨʝʭʦʜ ʦʪ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʢ ʪʨʝʪʴʝʡ ʭʦʨʦʰʦ ʚʠʜʝʥ ʥʘ ʧʨʠʤʝʨʝ ʜʚʫʭ 

ʩʝʛʤʝʥʪʦʚ ʩʝʚʝʨʥʦʛʦ ʬʣʘʥʛʘ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʚʦʜʦʨʘʟʜʝʣʝ ʐʵʙʵʨʩʦ ʠ ʀʥʛʘʨʠʛʜʳ (ʦʙʲʝʢʪʳ 38-39). ʃʝʚʳʡ ʩʝʛʤʝʥʪ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʫʧʝʥʯʘʪʳʡ ʩʢʣʦʥ ʩ ʜʚʫʤʷ ʷʨʫʩʘʤʠ ʤʦʣʦʜʳʭ ʥʝʦʙʦʩʦʙʣʝʥʥʳʭ 

ʵʩʢʘʨʧʤʝʥʪʦʚ, ʩʦʩʝʜʥʠʡ ʩʝʛʤʝʥʪ ʚʢʣʶʯʘʝʪ ʚʝʨʭʥʠʡ (ʪʘʢʞʝ ʩʪʫʧʝʥʯʘʪʳʡ) ʷʨʫʩ 

ʠ ʪ.ʥ. ɼʳʨʝʥʩʢʫʶ ʩʪʫʧʝʥʴ, ʦʪʜʝʣʝʥʥʫʶ ʦʪ ʧʦʩʣʝʜʥʝʛʦ ʜʦʣʠʥʦʡ ʀʥʜʠʭʵʥʘ. 

ʏʝʪʚʝʨʪʘʷ ʩʪʘʜʠʷ ʦʙʦʩʦʙʣʝʥʠʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚ ʪʳʣʫ ʩʪʫʧʝʥʝʡ 

ʥʝʙʦʣʴʰʠʭ ʨʠʬʪʦʚʳʭ ʚʧʘʜʠʥ-ʩʘʪʝʣʣʠʪʦʚ (ʨʠʩ. 11-4). ʇʦʩʣʝʜʫʶʱʝʝ 

ʧʦʛʨʫʞʝʥʠʝ ʩʪʫʧʝʥʝʡ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʚ ʨʝʣʴʝʬʝ ʫʯʘʩʪʢʦʚ ʩ ʦʪʜʝʣʴʥʳʤʠ 

ʦʩʪʘʥʮʘʤʠ (ʨʠʩ. 11-5), ʘ ʟʘʪʝʤ ī ʢ ʧʦʣʥʦʤʫ ʧʝʨʝʢʨʳʪʠʶ ʩʪʫʧʝʥʠ ʦʩʘʜʢʘʤʠ (ʨʠʩ. 

11-6). ʇʨʠʤʝʨʘʤʠ ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ ʩʪʘʜʠʡ ʤʦʛʫʪ ʩʣʫʞʠʪʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

ʩʝʛʤʝʥʪ 48 ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ ʃʝʚʦʛʦ ʉʘʣʣʠʢʠʪʘ ʠ ɺʝʨʭʥʝʛʦ ʉʘʢʫʢʘʥʘ, 

ʂʦʯʝʨʠʢʦʚʩʢʘʷ ʚʧʘʜʠʥʘ ʠ ʩʤʝʞʥʳʡ ʵʩʢʘʨʧʤʝʥʪ (1) ʠ ʦʙʲʝʢʪ 26 ʧʦ ʧʨʘʚʦʤʫ 
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ʙʝʨʝʛʫ ɺʝʨʭʥʝʛʦ ʂʫʨʫʤʢʘʥʘ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʩʮʝʥʘʨʠʡ 

ʦʪʨʘʞʘʝʪ ʧʦʣʥʳʡ ʮʠʢʣ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʫʧʝʥʝʡ, ʦʜʥʘʢʦ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ 

ʵʩʢʘʨʧʤʝʥʪʘ ʚ ʫʩʣʦʚʠʷʭ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʘʜʠʠ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʜʥʷʪʠʷ/ʦʧʫʩʢʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʙʳʩʪʨʦʝ ʧʦʛʨʫʞʝʥʠʝ 

ʧʨʠʚʧʘʜʠʥʥʦʛʦ ʙʣʦʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫʰʝʥʠʶ ʚʳʰʝʣʝʞʘʱʝʛʦ ʷʨʫʩʘ: 

ʚʳʨʘʞʝʥʥʳʡ ʵʩʢʘʨʧʤʝʥʪ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʣʠʙʦ ʥʝ ʫʩʧʝʚʘʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ, ʣʠʙʦ 

ʚʦʦʙʱʝ ʥʝ ʨʘʟʚʠʚʘʝʪʩʷ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʫʯʘʩʪʦʢ 

ɹʘʡʢʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ ʚ ʨʘʡʦʥʝ ʉʦʣʦʥʮʦʚʳʭ ʤʳʩʦʚ (6) ʠ ʐʘʨʪʣʠʥʩʢʠʡ 

ʩʙʨʦʩʦʦʙʚʘʣ (4) ʢ ʶʛʫ ʦʪ ʧʦʩʣʝʜʥʠʭ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʤʦʨʬʦʣʦʛʠʠ 

ʩʪʫʧʝʥʯʘʪʳʭ ʩʢʣʦʥʦʚ ʠʛʨʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʣʦʞʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʘʟʣʦʤʦʚ, 

ʘ ʪʘʢʞʝ ʬʦʨʤʘ ʠ ʨʘʟʤʝʨʳ ʚʦʜʦʨʘʟʜʝʣʦʚ. ʅʘʧʨʠʤʝʨ, ʩʪʫʧʝʥʴ, ʣʦʢʘʣʠʟʦʚʘʥʥʘʷ 

ʥʘ ʩʢʣʦʥʝ ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʛʨʝʙʥʷ ʜʦʣʠʥ ʨʝʢ ʍʘʭʠ ʠ ɽʧʠʰʢʘ (18), ʩʨʝʟʘʝʪ ʷʨʫʩ, 

ʵʩʢʘʨʧʤʝʥʪ ʥʘ ʢʦʪʦʨʦʤ ʬʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʦʩʝʜʥʠʡ 

ʩʝʛʤʝʥʪ (19), ʦʪʣʠʯʘʶʱʠʡʩʷ ʙʦʣʴʰʝʡ ʰʠʨʠʥʦʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʙʦʣʴʰʝʡ 

ʧʣʦʱʘʜʴʶ ʚʦʜʦʩʙʦʨʘ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʝ ʵʩʢʘʨʧʤʝʥʪʳ ʢʘʢ 

ʥʘ ʥʠʞʥʝʤ, ʪʘʢ ʠ ʥʘ ʚʝʨʭʥʝʤ ʷʨʫʩʘʭ.    

ʇʦʩʣʝʜʥʠʡ ʧʫʥʢʪ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʵʩʢʘʨʧʤʝʥʪʦʚ ʩʚʷʟʘʥ ʩ ʤʦʨʬʦʣʦʛʠʝʡ 

ʬʘʩʝʪ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʘ ʩʪʘʜʠʝʡ ʨʘʟʚʠʪʠʷ ʣʘʥʜʰʘʬʪʘ (ʩʤ. ʨʘʟʜʝʣ 

1.3). ɿʜʝʩʴ ʚʳʜʝʣʷʶʪʩʷ ʵʩʢʘʨʧʤʝʥʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ 

ʨʘʟʚʠʪʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʝʱʝ ʥʝ ʧʨʦʠʟʦʰʣʦ ʦʙʦʩʦʙʣʝʥʠʝ ʪʝʢʪʦʛʝʥʥʳʭ ʛʨʘʥʝʡ, 

ʵʩʢʘʨʧʤʝʥʪʳ ʩ ʪʨʘʧʝʮʠʝʚʠʜʥʳʤʠ ʬʘʩʝʪʘʤʠ, ʬʠʢʩʠʨʫʶʱʠʤʠ ʨʘʥʥʠʡ ʵʪʘʧʘ 

ʨʘʩʯʣʝʥʝʥʠʷ, ʟʨʝʣʳʝ ʵʩʢʘʨʧʤʝʥʪʳ ʩ ʪʨʝʫʛʦʣʴʥʳʤʠ ʬʘʩʝʪʘʤʠ ʠ 

ʧʦʣʫʨʘʟʨʫʰʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʰʝʥʥʳʝ ʚʳʨʘʞʝʥʥʳʭ ʛʨʘʥʝʡ. 

ʊʨʝʫʛʦʣʴʥʳʝ ʬʘʩʝʪʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʘʢʞʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʝʧʝʥʠ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʩʯʣʝʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ (ʚʦʟʨʘʩʪ ʵʩʢʘʨʧʤʝʥʪʘ, ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʬʘʩʝʪ, ʣʦʢʘʣʴʥʳʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʚʘʨʠʘʮʠʠ ʩʦʩʪʘʚʘ ʩʣʘʛʘʶʠɦʭ ʧʦʨʦʜ). ʇʦ ʵʪʦʤʫ 

ʧʨʠʟʥʘʢʫ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʪʨʠ ʢʘʪʝʛʦʨʠʠ ʪʨʝʫʛʦʣʴʥʳʭ ʬʘʩʝʪ: ʮʝʣʴʥʳʝ, 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʘʨʫʰʝʥʥʳʝ ʠ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʳʝ.  
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ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 

(ʇʨʠʣʦʞʝʥʠʝ 1). ʅʘ ʨʠʩ. 12 ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʩʝʛʤʝʥʪʦʚ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʤʦʣʦʜʳʭ ʩʪʫʧʝʥʝʡ. 

 

 

ʈʠʩ. 12. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʵʩʢʘʨʧʤʝʥʪʦʚ (ʪʠʧ I ï ʵʩʢʘʨʧʤʝʥʪʳ ʙʝʟ 

ʚʳʨʘʞʝʥʥʳʭ ʤʦʣʦʜʳʭ ʩʪʫʧʝʥʝʡ, ʪʠʧ II ï ʩʪʫʧʝʥʯʘʪʳʝ ʵʩʢʘʨʧʤʝʥʪʳ). 

 

 ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʣʝʛʣʘ ʚ ʦʩʥʦʚʫ ʩʭʝʤʳ ʚʳʙʦʨʘ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʧʨʠʨʘʟʣʦʤʥʳʭ ʩʪʨʫʢʪʫʨ 

ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ ɹʈʉ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʵʪʘʧʘ 

ʨʘʟʚʠʪʠʷ. ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʚʳʙʦʨʘ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 

13.  

ʂʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʜʚʫʭ ʦʩʥʦʚʥʳʤ ʪʝʟʠʩʘʤ: 

1. ʀʩʢʦʤʳʝ ʩʢʘʨʧʤʝʥʪʳ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴ ʚʝʩʴ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʡ 

ʵʪʘʧ; 

2. ɺ ʨʝʣʴʝʬʝ ʵʩʢʘʨʧʤʝʥʪʦʚ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʵʣʝʤʝʥʪʳ, ʧʦʪʦʨʳʝ 

ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʧʦʜʥʷʪʠʷ.  
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ʇʝʨʚʳʡ ʧʫʥʢʪ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝʜʦʧʫʩʪʠʤʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʜʠʩʣʦʢʘʮʠʡ ʚ ʛʨʘʥʠʮʘʭ ʚʳʜʝʣʝʥʥʳʭ ʵʩʢʘʨʧʤʝʥʪʦʚ, - ʠʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʢʣʶʯʘʶʪʩʷ ʩʝʛʤʝʥʪʳ, ʨʘʟʙʠʪʳʝ ʩʪʫʧʝʥʷʤʠ, 

ʦʙʦʩʦʙʣʝʥʥʳʤʠ ʫʞʝ ʧʦʩʣʝ ʧʦʟʜʥʝʦʨʦʛʝʥʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʜʥʷʪʠʷ. ɺʪʦʨʦʡ 

ʢʨʠʪʝʨʠʡ ʦʪʙʦʨʘ ʦʟʥʘʯʘʝʪ ʦʙʷʟʘʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʥʘ ʵʩʢʘʨʧʤʝʥʪʝ ʭʦʪʷ ʙʳ ʦʜʥʦʡ 

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ ʪʨʝʫʛʦʣʴʥʦʡ ʬʘʩʝʪʳ, ʩ ʤʦʥʦʣʠʪʥʦʡ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʩʩʝʯʝʥʥʦʡ ʧʣʦʩʢʦʩʪʴʶ. 

 

 

ʈʠʩ. 13. ʆʙʱʘʷ ʩʭʝʤʘ ʚʳʙʦʨʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ  

ɿʝʣʝʥʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʫʩʣʦʚʠʷ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ; ʞʝʣʪʳʤ ï 

ʪʨʝʙʫʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ; ʢʨʘʩʥʳʤ ï ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʠ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

ʌʦʨʤʘ ʬʘʩʝʪʳ ʚʘʞʥʘ, ʧʦʩʢʦʣʴʢʫ ʬʠʢʩʠʨʫʝʪ ʜʦʩʪʠʞʝʥʠʝ ʣʘʥʜʰʘʬʪʦʤ 

ʥʝʢʦʪʦʨʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ (steady-state): ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʨʘʟʚʠʪʠʷ 

ʧʝʨʝʭʦʜʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬa (transient-state) ʚ ʨʘʤʢʘʭ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʝʪʦʜʠʢʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ 

ʬʘʩʝʪʳ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʘ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʪʦʜʘ. ʅʘʠʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʵʩʢʘʨʧʤʝʥʪʳ ʧʝʨʚʦʡ 

ʢʘʪʝʛʦʨʠʠ (ʨʠʩ. 10), ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʥʘ ʫʟʢʠʭ ʣʠʥʝʡʥʳʭ ʭʨʝʙʪʘʭ. ɽʩʣʠ ʞʝ ʚ 

ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʩʢʘʨʧʤʝʥʪʳ ʚʦʜʦʨʘʟʜʝʣʦʚ, ʪʦ ʟʜʝʩʴ ʚʘʞʥʦ ʩʦʙʣʶʜʝʥʠʝ 

ʥʝʢʦʪʦʨʳʭ ʫʩʣʦʚʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʚʳʙʨʘʥʥʳʡ ʵʩʢʘʨʧʤʝʥʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʙʦʩʦʙʣʝʥ 

ȺɆɗɋɘɡ

ȺɔɖɒɆ

ȸɖɆɕɋɜɎɋɈɎɊɓɡɋ

ȸɖɋəɉɔɑɢɓɡɋ

ȷɘɋɕɋɓɢ 
ɖɆɗɝɑɋɓɋɓɓɔɗɘɎ

ȵɔɑɓɔɗɘɢɤ 
ɖɆɍɖəɞɋɓɡ

ȭɓɆɝɎɘɋɑɢɓɔ 
ɓɆɖəɞɋɓɡ

ȳɋɍɓɆɝɎɘɋɑɢɓɔ 
ɓɆɖəɞɋɓɡ

ȲɔɓɔɑɎɘɓɡɋ

ȷɋɉɒɋɓɘɡ

ȭɆɓɎɒɆɤɘ Ɉɋɗɢ 
ɗɐɑɔɓ

ȹɊɆɑɋɓɡ ɔɘ 
ɈɋɖɞɎɓɓɔɉɔ ɉɖɋɇɓɥ

ȺɆɗɋɘɡ, ɔɘɈɋɝɆɤɟɎɋ əɗɑɔɈɎɥɒ ɔɘɇɔɖɆ, 
ɊɔɑɌɓɡ ɇɡɘɢ ɕɖɎəɖɔɝɋɓɡ ɐ ɜɋɓɘɖɆɑɢɓɡɒ 
çɓɋɗɖɋɍɆɓɓɡɒè ɝɆɗɘɥɒ ɣɗɐɆɖɕɒɋɓɘɔɈ 

ȪɔɑɌɓɆ ɇɡɘɢ əɈɋɖɋɓɓɔɗɘɢ Ɉ 
ɆɓɘɋɜɋɊɋɓɘɓɔɒ ɛɆɖɆɐɘɋɖɋ ɉɖɆɓɎɝɓɡɛ 

ɊɔɑɎɓ  

ȷɘəɕɋɓɎ

ȹɗɑɔɈɓɔ 
ɔɘɗəɘɗɘɈəɤɘ

ȴɇɔɗɔɇɑɋɓɡ Ɋɔ 
ɓɆɝɆɑɆ 

ɕɔɍɊɓɋɐɆɏɓɔɍɔɏɗɐɔɏ 
ɆɐɘɎɈɎɍɆɜɎɎ

ȴɇɔɗɔɇɑɋɓɡ ɕɔɗɑɋ 
ɓɆɝɆɑɆ 

ɕɔɍɊɓɋɐɆɏɓɔɍɔɏɗɐɔɏ 
ɆɐɘɎɈɎɍɆɜɎɎ
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ʘʥʪʝʮʝʜʝʥʪʥʳʤʠ ʜʦʣʠʥʘʤʠ, ʘ ʥʝ ʨʘʩʧʦʣʦʞʝʥ ʚ ʛʨʘʥʠʮʘʭ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ 

ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʩʝʛʤʝʥʪʘ (ʵʪʦ ʘʢʪʫʘʣʴʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʷ ʩʝʛʤʝʥʪʦʚ 

ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ). ɺʦ-ʚʪʦʨʳʭ, ʚ ʢʘʯʝʩʪʚʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʥʜʠʢʘʪʦʨʘ 

ʜʦʣʞʥʘ ʚʳʩʪʫʧʘʪʴ ʬʘʩʝʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʵʩʢʘʨʧʤʝʥʪʘ, 

ʧʦʩʢʦʣʴʢʫ ʬʣʘʥʛʠ ʥʘ ʧʦʜʦʙʥʳʭ ʩʝʛʤʝʥʪʘʭ ʩʨʝʟʘʥʳ ʙʦʢʦʚʦʡ ʵʨʦʟʠʝʡ ʜʨʝʚʥʠʭ 

ʨʫʩʝʣ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʥʘ ʙʦʣʴʰʠʭ ʬʘʩʝʪʘʭ.  

ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ: 

ɺ ʛʣʘʚʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʨʦʛʨʘʬʠʠ ʠ 

ʪʝʢʪʦʥʠʢʠ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ, ʜʘʥ ʦʙʱʠʡ ʦʙʟʦʨ ʚʟʛʣʷʜʦʚ ʥʘ 

ʛʝʦʜʠʥʘʤʠʢʫ ʨʝʛʠʦʥʘ. ʆʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʚ ʛʣʘʚʝ ʙʳʣ ʩʜʝʣʘʥ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʤʦʨʬʦʣʦʛʠʠ ʠ ʤʦʨʬʦʜʠʥʘʤʠʢʠ ʢʨʫʪʳʭ ʧʨʠʨʘʟʣʦʤʥʳʭ ʩʢʣʦʥʦʚ ʛʦʨʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʦʙʨʘʤʣʷʶʱʠʭ ʚʧʘʜʠʥʳ ɹʈʉ (ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʥʠ ʥʘʟʚʘʥʳ 

çʩʙʨʦʩʦʚʳʤʠ ʵʩʢʘʨʧʤʝʥʪʘʤʠè). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʨʷʜʫ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʭ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʳʜʝʣʝʥ 

ʩʧʝʮʠʬʠʯʥʳʡ ʪʠʧ ʵʩʢʘʨʧʤʝʥʪʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʶʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʯʠʩʣʝʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʧʣʝʯ ʨʠʬʪʘ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʚʳʚʦʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ 

ʧʝʨʚʦʝ ʟʘʱʠʱʘʝʤʦʝ ʧʦʣʦʞʝʥʠʝ:  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʨʝʣʴʝʬʝ ʛʦʨʥʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ ʚʳʜʝʣʝʥ ʭʘʨʘʢʪʝʨʥʳʡ ʪʠʧ 

ʧʨʠʩʙʨʦʩʦʚʳʭ ʩʢʣʦʥʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʠ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʶʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʚ ʢʘʯʝʩʪʚʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʧʣʝʯ ʨʠʬʪʘ. 
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ɻʃɸɺɸ 2. ʄɽʊʆɼʀʂɸ ʄɸʊɽʄɸʊʀʏɽʉʂʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

ʕɺʆʃʖʎʀʀ ʈɽʃʔɽʌɸ 

2.1. ʆʙʟʦʨ ʤʝʪʦʜʦʚ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʛʝʦʣʦʛʠʠ ʦʪʥʦʩʷʪʩʷ ʢ XVIII -

XIX  ʚʚ. ʆʥʠ ʢʘʩʘʣʠʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ 

ʩʯʠʪʘʣʠʩʴ ʵʢʟʦʪʠʢʦʡ. ʅʘ ʨʫʙʝʞʝ XIX -XX ʚʚ. ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʦʜʥʘʢʦ ʦʙʣʘʩʪʴ ʠ ʤʘʩʰʪʘʙʳ ʧʨʠʤʝʥʝʥʠʷ ʜʦʣʛʦʝ 

ʚʨʝʤʷ ʦʩʪʘʶʪʩʷ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʥʳʤʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʦʧʨʦʙʦʚʘʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʛʨʫʧʧʠʨʦʚʢʝ ʘʥʘʣʠʟʦʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʚʦʡʩʪʚ ʠʩʢʦʧʘʝʤʳʭ 

ʦʨʛʘʥʠʟʤʦʚ. ʅʘʯʠʥʘʷ ʩ 30-ʭ ʛʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʚʦʡʩʪʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʙʦʩʥʦʚʘʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʨʘʟʚʝʜʦʯʥʦʡ ʩʝʪʠ ʠ ʜʨ. ʈʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ 

ʛʝʦʣʦʛʠʠ, ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʧʦʥʠʤʘʥʠʠ, ʥʘʯʘʣʦʩʴ ʚ 60-ʝ ʛʦʜʳ XX ʚ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʠʤʝʣ ʨʝʚʦʣʶʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʙʳʣ ʩʚʷʟʘʥ ʩ ʥʘʯʘʣʦʤ ʵʧʦʭʠ ʕɺʄ. 

ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦ (ʜʣʷ ʩʚʦʝʛʦ 

ʚʨʝʤʝʥʠ) ʧʨʦʠʟʚʦʜʠʪʴ ʩʣʦʞʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʦʟʥʘʤʝʥʦʚʘʣʦ ʥʦʚʳʡ ʚʠʪʦʢ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ. ʉʪʨʝʤʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʥʘʯʘʣʠ ʚʥʝʜʨʷʪʴʩʷ ʚ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʥʘʫʯʥʳʝ ʦʪʨʘʩʣʠ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ ʥʝ ʩʪʘʣʠ ʠʩʢʣʶʯʝʥʠʝʤ, ʚ ʠʭ ʯʠʩʣʝ, ʛʝʦʤʦʨʬʦʣʦʛʠʷ 

ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʛʝʦʜʠʥʘʤʠʢʘ.  

ʆʪʜʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʛʝʦʣʦʛʠʠ 

ʩʪʘʣʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʚʦʣʶʮʠʠ ʨʝʣʴʝʬʘ. ʅʘʯʘʣʦ ʵʪʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʟʘʣʦʞʠʣ ʚʳʜʘʶʱʠʡʩʷ ʘʤʝʨʠʢʘʥʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ɻʨʦʫʚ ʂʘʨʣ 

ɻʠʣʙʝʨʪ. ɺ ʩʚʦʠʭ ʪʨʫʜʘʭ çReport on a geology of Henry Mountainsè [Gilbert, 

1877] ʠ çThe convexity of hillslopesè [Gilbert, 1909] ʦʥ ʧʦʢʘʟʘʣ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ 

ʤʦʜʝʣʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʧʨʷʤʫʶ ʩʚʷʟʴ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʵʢʟʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʚʳʚʝʪʨʠʚʘʥʠʝ, ʵʨʦʟʠʷ ʠ ʧʝʨʝʥʦʩ ʦʩʘʜʢʦʚ). 

ʉʪʨʦʛʦ ʛʦʚʦʨʷ, ʤʦʜʝʣʠ ɻʠʣʙʝʨʪʘ ʷʚʣʷʣʠʩʴ ʩʣʦʚʝʩʥʳʤʠ ʠʣʣʶʩʪʨʘʮʠʷʤʠ, ʜʣʷ 
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ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʚʳʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ, ʠʤʝʶʱʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ, 

ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʦʣʝʝ ʧʦʣʫʚʝʢʘ. ɺ ʩʝʨʠʠ ʨʘʙʦʪ ɺ. ʂʘʣʣʠʥʛʘ [Culling, 1961, 1963, 

1965] ʫʤʦʟʨʠʪʝʣʴʥʳʝ ʟʘʢʣʶʯʝʥʠʷ ɻʠʣʙʝʨʪʘ ʧʨʠʦʙʨʝʣʠ ʚʠʜ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʚʳʨʘʞʝʥʠʡ. ʄʦʜʝʣʠ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʂʘʣʣʠʥʛʦʤ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʙʲʷʩʥʷʣʠ 

ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʛʨʘʜʠʝʥʪʘ ʩʢʣʦʥʘ. ɺ 

1971 ʛ. ʚʳʰʣʘ ʩʪʘʪʴʷ ʄ. ɼʞ. ʂʠʨʢʙʠ, ʚ ʢʦʪʦʨʦʡ ʘʚʪʦʨ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʫʨʘʚʥʝʥʠʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʣ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʩʢʣʦʥʘ ʚ ʫʩʣʦʚʠʷʭ 

ʦʧʦʣʟʘʥʠʷ ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʄʦʜʝʣʠ ʂʘʣʣʠʥʛʘ ʠ ʂʠʨʢʙʠ, ʧʦ ʩʫʪʠ, 

ʷʚʣʷʣʠʩʴ ʜʚʫʭʤʝʨʥʳʤʠ ʛʨʘʬʠʢʘʤʠ, ʦʧʠʩʳʚʘʶʱʠʤʠ ʧʨʦʬʠʣʴ ʩʢʣʦʥʘ. ʇʝʨʚʳʝ 

ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʵʚʦʣʶʮʠʠ ʣʘʥʜʰʘʬʪʘ ʧʦʷʚʠʣʠʩʴ ʚ 70-ʝ ʛʦʜʳ [Ahnert, 1976: 

Hirano, 1976; Armstrong, 1976]. ɺ ʩʨʘʚʥʝʥʠʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʘʥʘʣʦʛʘʤʠ, ʦʥʠ 

ʦʪʣʠʯʘʣʠʩʴ ʧʨʦʩʪʦʪʦʡ ʠ ʦʜʥʦʩʪʦʨʦʥʥʦʩʪʴʶ, ʥʦ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʵʪʦ ʙʳʣ 

ʩʝʨʴʝʟʥʳʡ ʧʨʦʨʳʚ. ʇʦʩʣʝ ʠʭ ʚʳʭʦʜʘ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʦʚʳʝ ʤʦʜʝʣʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʧʦʷʚʣʷʣʠʩʴ. ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʩʪʘʨʪʦʚʘʣ ʥʘ ʨʫʙʝʞʝ 80-90-ʭ ʛʛ. ʠ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʄʦʜʝʣʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʦʙʳʯʥʦ ʠʤʝʶʪ 

ʚʠʜ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʠʣʠ ʫʪʠʣʠʪ, ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʠʩʘʥʳ ʥʘ ʨʘʟʥʳʭ 

ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤʠ, ʪ.ʝ. ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʨʘʟʚʠʪʠʝ ʣʘʥʜʰʘʬʪʘ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʦʛʨʘʤʤʳ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʩʣʦʞʥʦʩʪʠ, ʪʝʤʘʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ɺʘʞʥʳʤ 

ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ 

ʘʢʪʠʚʥʘʷ ʢʦʦʧʝʨʘʮʠʷ ʫʩʠʣʠʡ. ʈʝʯʴ ʠʜʝʪ ʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʧʨʦʝʢʪʝ CSDMS 

(Community Surface Dynamics Modeling System), ʦʙʲʝʜʠʥʷʶʱʠʤ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʚ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʦʙʣʠʢ ɿʝʤʣʠ. 

ʇʨʦʝʢʪ ʙʳʣ ʩʦʟʜʘʥ ʚ ʩʝʨʝʜʠʥʝ 90-ʭ ʛʛ. ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʛʨʫʧʧʳ ʘʤʝʨʠʢʘʥʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ɺ ʩʬʝʨʝ ʠʥʪʝʨʝʩʦʚ ʩʦʦʙʱʝʩʪʚʘ: ʛʠʜʨʦʣʦʛʠʷ, ʬʣʶʚʠʘʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʙʠʦʛʝʦʭʠʤʠʷ, ʩʝʜʠʤʝʥʪʦʣʦʛʠʷ, ʩʪʨʘʪʠʛʨʘʬʠʷ, ʛʝʦʤʦʨʬʦʣʦʛʠʷ, 

ʛʣʷʮʠʦʣʦʛʠʷ, ʦʢʝʘʥʦʛʨʘʬʠʷ, ʦʙʱʘʷ, ʠʥʞʝʥʝʨʥʘʷ ʠ ʤʦʨʩʢʘʷ ʛʝʦʣʦʛʠʷ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʣʠʤʘʪʘ, ʘʢʪʠʚʥʘʷ ʪʝʢʪʦʥʠʢʘ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ 
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ʜʨ. ʀʟʥʘʯʘʣʴʥʦ ʧʨʦʝʢʪ ʠʤʝʣ ʫʟʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʥʘʟʳʚʘʣʩʷ CSM 

(Community Sedimentary Model), ʚ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ ʘʢʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʝ 

ʢʨʫʧʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʘʩʩʦʮʠʘʮʠʡ (NOAA, USGS, NSF ʠ ʜʨ.) ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʉʐɸ, ʦʥ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣ ʦʙʣʘʩʪʴ ʠʥʪʝʨʝʩʦʚ 

ʠ ʛʝʦʛʨʘʬʠʶ ʫʯʘʩʪʥʠʢʦʚ. ʉ 2004 ʛ. ʧʨʦʝʢʪ ʧʨʠʦʙʨʝʣ ʩʚʦʝ ʩʦʚʨʝʤʝʥʥʦʝ 

ʥʘʟʚʘʥʠʝ. ɹʫʜʫʯʠ ʠʟʥʘʯʘʣʴʥʦ ʩʫʛʫʙʦ ʘʤʝʨʠʢʘʥʩʢʠʤ ʩʦʦʙʱʝʩʪʚʦʤ, CSDMS 

ʩʝʛʦʜʥʷ ʦʙʲʝʜʠʥʷʝʪ ʙʦʣʝʝ 1600 ʫʯʘʩʪʥʠʢʦʚ ʩʦ ʚʩʝʛʦ ʩʚʝʪʘ.  

ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ CSDMS 

ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʚʦʣʶʮʠʠ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʥʷʪʠʝ çʢʦʤʧʣʝʢʩʥʦʩʪʴè ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʤʦʜʝʣʴ ʚʢʣʶʯʘʝʪ 

ʥʝʩʢʦʣʴʢʦ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʚʤʝʩʪʥʳʝ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪ 

ʣʘʥʜʰʘʬʪ. ɿʘ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʷʚʠʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʧʨʦʛʨʘʤʤ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʚ ʨʝʧʦʟʠʪʦʨʠʠ CSDMS. ɿʜʝʩʴ ʷ ʧʨʠʚʝʜʫ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʚʩʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ (ʠ ʤʦʜʝʨʥʠʟʠʨʫʶʪʩʷ) ʧʦ ʩʝʡ ʜʝʥʴ. 

ʆʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʧʨʦʛʨʘʤʤ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚʳʩʪʫʧʠʣʘ SIBERIA 

(ʘʚʪʦʨ ï Garry Willgoose). ʆʥʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1991 ʛ. ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʜʚʫʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʵʚʦʣʶʮʠʠ ʨʝʣʴʝʬʘ ʚ ʫʩʣʦʚʠʷʭ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, 

ʨʫʩʣʦʚʦʡ ʠ ʩʢʣʦʥʦʚʦʡ ʵʨʦʟʠʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʛʨʘʤʤʘ ʧʨʠʦʙʨʝʣʘ ʬʦʨʤʘʪ 

3D, ʧʦʩʣʝʜʥʠʡ ʨʝʣʠʟ ʚʳʰʝʣ ʚ 2011 ʛ. ʄʦʜʝʣʴ ʙʳʣʘ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʚʠʪʠʷ ʬʣʶʚʠʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ ɸʚʩʪʨʘʣʠʠ [Willgoose, 

1994, Evans et al, 1999; Hancock et al, 2001]. ɺ 1992 ʛ. ʧʦʷʚʠʣʠʩʴ ʧʨʦʛʨʘʤʤʳ 

DRAINAL (Christopher Beaumont) ʠ GILBERT (Clement Chase). ʇʝʨʚʘʷ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʡ ʵʚʦʣʶʮʠʠ ʥʦʚʦʟʝʣʘʥʜʩʢʠʭ ʖʞʥʳʭ ɸʣʴʧ 

[Beaumont et al, 1992]. ɺ ʤʦʜʝʣʠ GILBERT ʙʳʣ ʚʧʝʨʚʳʝ ʨʝʘʣʠʟʦʚʘʥ ʘʣʛʦʨʠʪʤ 

çʩʣʫʯʘʡʥʦʛʦè ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʘʚʪʦʨʫ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʬʣʶʚʠʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʦʚ 

ɸʨʠʟʦʥʳ, ʉʐɸ. ɺ 1994 ʛ. ʚʳʰʣʘ ʧʨʦʛʨʘʤʤʘ MARSSIM (Alan Howard), 
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ʦʪʣʠʯʘʚʰʘʷʩʷ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʤ, ʥʘ ʪʦʪ ʤʦʤʝʥʪ, ʬʫʥʢʮʠʦʥʘʣʦʤ: ʢ ʥʘʙʦʨʫ 

çʧʦʜʥʷʪʠʝ/ʨʫʩʣʦʚʘʷ ʵʨʦʟʠʷ/ʩʢʣʦʥʦʚʳʝ ʧʨʦʮʝʩʩʳè, ʩʪʘʚʰʝʤʫ ʩʪʘʥʜʘʨʪʥʳʤ, 

ʟʜʝʩʴ ʜʦʙʘʚʠʣʠʩʴ ʪʘʢʠʝ ʦʧʮʠʠ, ʢʘʢ ʠʟʚʝʨʞʝʥʠʝ ʚʫʣʢʘʥʦʚ ʠ ʣʘʚʦʚʳʝ ʧʦʪʦʢʠ; 

ʬʣʶʚʠʘʣʴʥʘʷ ʵʨʦʟʠʷ ʫʩʣʦʞʥʠʣʘʩʴ ʘʣʛʦʨʠʪʤʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʣʴʪʳ; 

ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʦʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʉ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫʩʧʝʰʥʳʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʐɸ [Howard, 1994; Howard et al, 

1994; Howard, 1999]. ʉʣʝʜʫʶʱʝʡ ʧʦ ʭʨʦʥʦʣʦʛʠʠ ʟʥʘʢʦʚʦʡ ʤʦʜʝʣʴʶ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ CAESAR (Tom Coulthard, 1996), ʩʦʟʜʘʥʥʫʶ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʬʣʶʚʠʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʤʦʜʝʣʠ ʷʚʣʷʣʦʩʴ ʚʳʩʦʢʦʝ 

ʨʘʟʨʝʰʝʥʠʝ ʩʝʪʢʠ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʚʨʝʤʝʥʥʳʭ ʦʪʨʝʟʢʘʭ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩ 

ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʣʘʥʜʰʘʬʪʘ 

[Coulthard, 1996; Coulthardetal, 2002]. ɺ 1997 ʛ. ʧʦʷʚʠʣʦʩʴ ʪʨʠ ʠʥʩʪʨʫʤʝʥʪʘ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʦʙʰʠʨʥʳʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ ï TISC (Daniel 

Garcia-Castellanos), CASCADE (Jean Braun and Malcolm Sambridge) ʠ CHILD 

(Greg Tucker). ʇʝʨʚʳʝ ʜʚʝ ʧʨʦʛʨʘʤʤʳ ʦʪʣʠʯʘʣʠʩʴ ʥʘʣʠʯʠʝʤ ʦʧʮʠʠ 

ʬʣʝʢʩʫʨʥʦʡ ʠʟʦʩʪʘʟʠʠ, ʢʨʦʤʝ ʪʦʛʦ, CASCADE ʨʘʩʧʦʣʘʛʘʣ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʳʤ ʨʝʰʝʥʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʘʜʘʯʠ, ʧʦʟʚʦʣʷʷ ʤʦʜʝʣʠʨʦʚʘʪʴ ʢʘʢ 

ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʜʥʷʪʠʝ/ʦʧʫʩʢʘʥʠʝ, ʪʘʢ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʧʦ 

ʨʘʟʣʦʤʫ. ʆ ʧʨʦʛʨʘʤʤʝ CHILD, ʠʩʧʦʣʴʟʦʚʘʚʰʝʡʩʷ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʫʜʝʪ ʧʦʜʨʦʙʥʦ ʨʘʩʩʢʘʟʘʥʦ ʥʠʞʝ. ɺ 1998 ʛ. ʚʳʰʝʣ ʚ ʩʚʝʪ ʧʝʨʚʳʡ 

ʨʝʣʠʟ ʤʦʜʝʣʠ ZSCAPE (Alexander Densmore), ʚ ʢʦʪʦʨʦʡ ʚʧʝʨʚʳʝ ʙʳʣ ʧʦʢʘʟʘʥ 

ʘʣʛʦʨʠʪʤ ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʚ ʫʩʣʦʚʠʷʭ ʩʙʨʦʩʦʚʳʭ ʫʩʪʫʧʦʚ [Densmore et 

al, 1998]. ɺ 2000-ʝ ʛʛ. ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʦʢ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʟʘʤʝʪʥʦ 

ʫʚʝʣʠʯʠʣʘʩʴ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʨʦʛʨʘʤʤʳ EROS (Alain Crave and Philippe 

Davy, 2000), WILSIM (Wei Luo, 2002), APERO (Sebastien Carretier and Francis 

Lucazeau, 2005), LEMming (Dylan Ward, 2008), SIGNUM (Dominico Capolongo, 

2010). ʄʦʜʝʣʴ EROS ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʫʩʣʦʚʳʭ ʠ 

ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʙʝʟ ʫʯʝʪʘ ʪʝʢʪʦʥʠʢʠ, ʘʢʮʝʥʪ ʙʳʣ ʩʜʝʣʘʥ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʨʦʟʠʠ ʧʨʠ ʨʝʟʢʦʤ ʠʟʤʝʥʝʥʠʠ ʨʝʞʠʤʘ ʚʳʧʘʜʝʥʠʷ 
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ʦʩʘʜʢʦʚ [Crave and Davy, 2000; Davy and Lague, 2009]. ʆʩʪʘʣʴʥʳʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʦʜʝʣʠ, ʚ ʮʝʣʦʤ, ʩʭʦʞʠ. ɺʩʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʮʝʥʥʳʤʠ 

ʢʦʤʧʣʝʢʩʥʳʤʠ ʤʦʜʝʣʷʤʠ, ʚʢʣʶʯʘʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʧʮʠʡ. APERO 

ʦʪʣʠʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʙʦʪʳ ʩ ʦʙʰʠʨʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʠ ʙʦʣʴʰʠʤʠ 

ʚʨʝʤʝʥʥʳʤʠ ʦʪʨʝʟʢʘʤʠ [Carretier and Lucazeau, 2005]. ɼʚʫʭʤʝʨʥʘʷ ʤʦʜʝʣʴ 

LEMming ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʚ 

ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ, ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ ʚ ʤʦʜʝʣʴ ʚʥʝʟʘʧʥʳʝ ʩʦʙʳʪʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʦʧʦʣʟʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʨʘʟʣʠʯʠʷʤ 

ʚ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʣʘʥʜʰʘʬʪ [Ward, 2008]. 

ʂʦʤʧʣʝʢʩʥʘʷ ʧʨʦʛʨʘʤʤʘ WILSIM, ʥʘ ʤʦʤʝʥʪ ʩʚʦʝʛʦ ʧʦʷʚʣʝʥʠʷ, ʦʪʣʠʯʘʣʘʩʴ ʦʪ 

ʜʨʫʛʠʭ ʠʥʪʝʨʬʝʡʩʦʤ ï ʦʥʘ ʨʘʙʦʪʘʣʘ (ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ) ʦʥʣʘʡʥ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦ ʪʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʧʨʦʝʢʪ CSDMS Web 

Modeling Tools, ʛʜʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʪʨʦʠʪʴ ʤʦʜʝʣʠ ʵʚʦʣʶʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʝʨʚʝʨʝ. 

ʇʨʦʛʨʘʤʤʘ SIGNUM, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʩʪʘʣʴʥʳʭ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʷʟʳʢʘʭ Fortran 

ʣʠʙʦ C, ʙʳʣʘ ʩʦʟʜʘʥʘ ʥʘ ʦʩʥʦʚʝ MatLab, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʜʥʦʠʤʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʧʨʦʩʪʦʪʘ ʧʨʦʛʨʘʤʤʳ (ʙʫʢʚʘ çSè ʚ ʥʘʟʚʘʥʠʠ ʦʙʦʟʥʘʯʘʝʪ çsimpleè) ʧʦʩʢʦʣʴʢʫ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʈʦʩʩʠʠ ʤʝʪʦʜʠʢʘ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʚʦʣʶʮʠʠ ʨʝʣʴʝʬʘ ʧʦʣʫʯʠʣʘ 

ʤʝʥʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʩʦʚʤʝʩʪʥʳʝ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ 

ʨʘʙʦʪʳ ɸ.ʄ. ʊʨʦʬʠʤʦʚʘ ʠ ɺ.ʄ. ʄʦʩʢʦʚʢʠʥʘ [ʄʦʩʢʦʚʢʠʥ, 1980; ʊʨʦʬʠʤʦʚ, 

ʄʦʩʢʦʚʠʥ, 1983], ɺ.ɺ. ɹʨʦʥʛʫʣʝʝʚʘ [ɹʨʦʥʛʫʣʝʝʚ, 2014] ʠ ɹ.ɺ. ɻʝʦʨʛʠʝʚʩʢʦʛʦ 

[ɻʝʦʨʛʠʝʚʩʢʠʡ, 2006ʘ, 2006ʙ, 2008]. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʨʘʙʦʪʳ ʘʚʪʦʨʘ ʜʠʩʩʝʨʪʘʮʠʠ [ɹʳʟʦʚ, ʉʘʥʴʢʦʚ, 2012; ɹʳʟʦʚ, ʉʘʥʴʢʦʚ, 2013; 

Byzov, Sankov, 2014; ɹʳʟʦʚ, ʉʘʥʴʢʦʚ, 2015; ɹʳʟʦʚ, 2016, 2017, 2018, 2019, 

2021].  

 

 



55 
 

2.2. ʇʨʦʛʨʘʤʤʘ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ CHILD  

ʇʨʦʛʨʘʤʤʘ CHILD ̫ ʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚ 

ʩʚʦʝʤ ʢʣʘʩʩʝ. ʈʘʙʦʪʘ ʥʘʜ ʥʝʡ ʥʘʯʘʣʘʩʴ ʚ 1997 ʛ. ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʈʘʬʘʵʣʷ ɹʨʘ (Rafael Bras). ʆʩʥʦʚʥʳʤ 

ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʧʨʦʛʨʘʤʤʳ ʚʳʩʪʫʧʠʣ ʘʤʝʨʠʢʘʥʩʢʠʡ ʛʝʦʣʦʛ ʠ ʛʝʦʤʦʨʬʦʣʦʛ 

ɻʨʝʛʦʨʠ ʊʘʢʝʨ (Greg Tucker). ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʥ ʧʨʦʜʦʣʞʠʣ ʤʦʜʝʨʥʠʟʘʮʠʶ 

ʤʝʪʦʜʠʢʠ, ʨʘʙʦʪʘʷ ʚ ʆʢʩʬʦʨʜʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʠ 

ʋʥʠʚʝʨʩʠʪʝʪʝ ʂʦʣʦʨʘʜʦ (ɹʦʫʣʜʝʨ, ʉʐɸ). ʉʦʟʜʘʥʠʝʤ ʥʦʚʳʭ ʤʦʜʫʣʝʡ ʠ ʦʧʮʠʡ 

ʜʣʷ CHILD ʟʘʥʠʤʘʶʪʩʷ ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʯʪʦ ʧʨʠʚʝʪʩʪʚʫʝʪʩʷ ʘʚʪʦʨʦʤ 

ʧʨʦʛʨʘʤʤʳ.  

ʇʨʦʛʨʘʤʤʘ CHILD (Channel-Hillslope Integrated Landscape Development) 

ʥʘʧʠʩʘʥʘ ʥʘ ʷʟʳʢʝ C++ ʜʣʷ ʆʉ Linux (ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʧʣʘʪʬʦʨʤʘʭ 

Mac ʠ Windows ʩ ʧʦʤʦʱʴʶ ʵʤʫʣʷʪʦʨʘ Cygwin). ʉʦʙʩʪʚʝʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʘ ʥʝ ʨʘʩʧʦʣʘʛʘʝʪ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʵʪʠʭ ʮʝʣʝʡ MatLab ʠʣʠ Surfer. ʇʦʩʣʝʜʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ 

ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ CHILD ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ ʬʦʨʤʘʪ, ʠʩʧʦʣʴʟʫʝʤʳʡ ɻʀʉ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʚʚʦʜʥʳʡ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ, 

ʚʢʣʶʯʘʶʱʠʡ ʙʦʣʝʝ ʩʦʪʥʠ ʧʦʟʠʮʠʡ, ʦʙʦʟʥʘʯʘʶʱʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʠ ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʦʧʮʠʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʪʨʝʙʫʶʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. ʉ 

ʵʪʦʡ ʮʝʣʴʶ, ʘʚʪʦʨʦʤ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʢʘʣʴʢʫʣʷʪʦʨ 

ʥʘ ʙʘʟʝ Microsoft Excel. 

 ʆʙʣʘʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʪʦʯʝʢ N, 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʣʠʥʠʷʤʠ, ʬʦʨʤʠʨʫʷ ʩʝʪʴ ʪʨʝʫʛʦʣʴʥʠʢʦʚ (TIN). ʇʨʠ 

ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʠʘʥʛʫʣʷʮʠʷ ɼʝʣʦʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʧʨʦʚʝʩʪʠ 

ʦʢʨʫʞʥʦʩʪʴ ʯʝʨʝʟ ʪʨʠ ʪʦʯʢʠ ʣʶʙʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʜʨʫʛʠʭ ʪʦʯʝʢ ʦʥʘ ʩʦʜʝʨʞʘʪʴ 

ʥʝ ʙʫʜʝʪ. ʂʘʞʜʳʡ ʫʟʝʣ Ni ʩʚʷʟʘʥ ʩ ʙʣʠʟʣʝʞʘʱʝʡ ʷʯʝʡʢʦʡ ɺʦʨʦʥʦʛʦ, ʢʦʪʦʨʘʷ 

ʦʙʦʟʥʘʯʘʝʪ ʦʙʣʘʩʪʴ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʣʶʙʘʷ ʧʨʦʠʟʚʦʣʴʥʘʷ ʪʦʯʢʘ Q ʙʫʜʝʪ ʙʣʠʞʝ 

ʢ ʫʟʣʫ Ni, ʥʝʞʝʣʠ ʢ ʣʶʙʦʤʫ ʜʨʫʛʦʤʫ ʫʟʣʫ ʩʝʪʢʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
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ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ, ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʠ ʜʨʫʛʠʝ ʧʝʨʝʤʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ 

ʚʳʯʠʩʣʷʶʪʩʷ ʚ ʪʦʯʢʘʭ, ʘ ʥʝ ʚ ʪʨʝʫʛʦʣʴʥʠʢʘʭ, ʪ.ʝ. ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜ 

ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ. ʆʙʱʘʷ ʩʭʝʤʘ, ʦʪʨʘʞʘʶʱʘʷ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ CHILD, 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 14; ʦʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʨʠʚʝʜʝʥʦ ʜʘʣʝʝ. 

 

 

ʈʠʩ. 14. ʉʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʜʝʣʠ CHILD 

 

CHILD ʚʢʣʶʯʘʝʪ ʦʙʰʠʨʥʳʡ ʩʧʠʩʦʢ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʦʙʱʝʤ ʚʠʜʝ, 

ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʫ (ʨʠʩ.15). 

ʉʦʟʜʘʥʠʝ ʥʘʯʘʣʴʥʦʡ ʩʝʪʢʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʘʢ ʥʦʚʫʶ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʫʶ ʩʝʪʴ ʩ 

ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʘʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʪʦʚʦʡ ʩʝʪʠ, ʧʦʣʫʯʝʥʥʦʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʣʠ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʨʝʣʴʝʬʘ. ʇʦʥʷʪʠʝ çh ʪʦʨʤè ʚ CHILD ʦʙʦʟʥʘʯʘʝʪ ʨʘʟʦʚʳʡ ʩʣʫʯʘʡ ʚʳʧʘʜʝʥʠʷ 

ʦʩʘʜʢʦʚ, ʢʘʞʜʘʷ ʠʪʝʨʘʮʠʷ ʤʦʜʝʣʠ ï ʵʪʦ ʮʠʢʣ ʦʪ ʰʪʦʨʤʘ ʢ ʰʪʦʨʤʫ. ʈʝʞʠʤ 

ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

Ὑ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ Ὕ ʠ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʰʪʦʨʤʘʤʠ Ὕ.  
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ʈʠʩ. 15. ʆʙʱʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ CHILD 

 

ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʰʪʦʨʤʦʚ ï 

ʨʝʛʫʣʷʨʥʳʡ ʠ ʩʣʫʯʘʡʥʳʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʫʘʩʩʦʥʦʚʩʢʦʡ ʤʦʜʝʣʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ [Eagleson, 1978]. çʇʦʧʘʚè ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ 

ʥʘʯʠʥʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ɻ ʣʝʤʝʥʪʘʤʠ ʩʝʪʢʠ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʛʨʘʚʠʪʘʮʠʠ ʚʦʜʘ ʩʪʨʝʤʠʪʩʷ ʚʥʠʟ, ʠ ʨʝʙʨʘ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ɼʝʣʦʥʝ ʚʳʩʪʫʧʘʶʪ 

ʟʜʝʩʴ ʚ ʢʘʯʝʩʪʚʝ ʣʠʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ, ʧʨʠ ʵʪʦʤ ʩʪʦʢ ʠʟ ʢʘʞʜʦʛʦ ʫʟʣʘ 

ʩʝʪʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʢʣʦʥʘ. ʇʣʦʱʘʜʴ 

ʚʦʜʦʩʙʦʨʘ ʜʣʷ ʢʘʞʜʦʛʦ ʫʟʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʧʣʦʱʘʜʝʡ ʧʦʣʠʛʦʥʦʚ 

ɺʦʨʦʥʦʛʦ, ʩ ʢʦʪʦʨʳʭ ʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʚ ʜʘʥʥʳʡ ʫʟʝʣ. ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʩʮʝʥʘʨʠʷʤʠ. ɺ 

ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ 

ʠʥʬʠʣʴʪʨʘʮʠʠ, ʤʦʜʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʮʝʥʘʨʠʡ ʍʦʨʪʦʥʘ. ɼʘʥʥʳʡ 

ʘʣʛʦʨʠʪʤ ʘʢʪʫʘʣʝʥ ʜʣʷ ʩʢʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʛʜʝ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ 

ʦʪʩʫʪʩʪʚʫʝʪ ʩʦʚʩʝʤ (ʪ.ʝ. ʠʥʬʠʣʴʪʨʘʮʠʷ ʥʠʯʪʦʞʥʘ), ʟʘʩʫʰʣʠʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ 

ʫʧʣʦʪʥʝʥʥʳʤ ʧʦʯʚʝʥʥʳʤ ʩʣʦʝʤ ʠʣʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʪʦʢ 

ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʠʟʙʳʪʦʯʥʦʛʦ ʥʘʩʳʱʝʥʠʷ, ʪ.ʝ. ʧʦʯʚʘ ʥʘʧʦʣʥʝʥʘ 

ʚʣʘʛʦʡ, ʘ ʜʦʞʜʴ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʧʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪ ʜʚʘ ʩʭʦʞʠʭ ʩʮʝʥʘʨʠʷ. 

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ [OôLoughlin, 1986] ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʦʩʘʜʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʠ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ, ʚʪʦʨʦʡ [Beven and 

Kirkby, 1979] ʧʦʜʟʝʤʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠʛʥʦʨʠʨʫʝʪ. ʏʝʪʚʝʨʪʳʡ ʩʮʝʥʘʨʠʡ, 
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ʪ.ʥ. ʤʦʜʝʣʴ çʢʦʚʰʘè, ʦʧʠʩʳʚʘʝʪ ʩʠʪʫʘʮʠʶ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʯʚʝʥʥʳʡ ʩʣʦʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʣʫʙʠʥʦʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ, ʠ ʥʘ ʩʪʦʢ ʧʨʠʭʦʜʠʪʩʷ ʩʪʦʣʴʢʦ ʚʦʜʳ, ʩʢʦʣʴʢʦ ʦʩʪʘʣʦʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʩʣʝ ʥʘʩʳʱʝʥʠʷ ʧʦʯʚʳ. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʚ ʘʣʛʦʨʠʪʤʝ CHILD ʷʚʣʷʝʪʩʷ 

ʨʝʰʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ ʧʨʦʙʣʝʤʳ ʟʘʤʢʥʫʪʳʭ ʢʣʘʩʪʝʨʦʚ, ʪ.ʝ. ʫʟʣʦʚ, ʥʝ 

ʠʤʝʶʱʠʭ ʩʪʦʢʘ. ʀʭ ʧʦʷʚʣʝʥʠʝ ʚ ʤʦʜʝʣʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʦʰʠʙʢʘʤʠ 

ʠʩʭʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʩʪʦʨʦʥʥʝʡ ʎʄʈ) ʠ ʥʠʟʢʠʤ 

ʨʘʟʨʝʰʝʥʠʝʤ ʩʝʪʢʠ. ɸʚʪʦʨʳ ʨʘʟʨʘʙʦʪʘʣʠ ʜʚʘ ʚʘʨʠʘʥʪʘ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ: ʚ 

ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʧʨʦʛʨʘʤʤʘ ʤʦʜʝʣʠʨʫʝʪ ʧʦʪʦʢ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʥ ʚʩʝ ʞʝ 

ʥʘʭʦʜʠʪ ʧʨʦʭʦʜ ʯʝʨʝʟ ʵʪʠ ʫʟʣʳ, ʩʦʟʜʘʚʘʷ ʧʦ ʧʫʪʠ ʩʚʦʝʦʙʨʘʟʥʳʝ ʦʟʝʨʘ (ʥʘʟʚʘʥʠʝ 

ʘʣʛʦʨʠʪʤʘ ï LakeFill); ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʯʝʟʥʦʚʝʥʠʝ ʧʦʪʦʢʘ ʚ 

ʟʘʤʢʥʫʪʳʭ ʢʣʘʩʪʝʨʘʭ ʟʘ ʩʯʝʪ ʠʩʧʘʨʝʥʠʷ. 

ʌʦʨʤʘ ʠ ʨʘʟʤʝʨʳ ʨʫʩʣʘ ʚ CHILD ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʛʣʘʩʥʦ ʵʤʧʠʨʠʯʝʩʢʠʤ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʃʝʦʧʦʣʴʜʘ-ʄʵʜʜʦʢʘ [Leopold and Maddock, 1953]. 

ʂʣʶʯʝʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʪʦʢʘ, ʧʣʦʱʘʜʴ 

ʚʦʜʦʩʙʦʨʘ ʠ ʥʘʙʦʨ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʠʟʤʝʥʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʨʫʩʣʘ, 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʭʦʜʘ ʚʦʜʳ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʪʦʢʘ Rb ʚ ʤʦʜʝʣʠ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Ὑ Ὑ Ὅ ,   (1) 

ʛʜʝ Rï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ, Ic ï ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʇʦʩʣʝʜʥʷʷ ʚʳʯʠʩʣʷʝʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʩʚʦʡʩʪʚ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʨʫʩʣʦ, ʥʘ ʦʩʥʦʚʝ 

ʟʘʢʦʥʘ ɼʘʨʩʠ. ʈʘʩʭʦʜ ʚʦʜʳ Q ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʩʪʦʢʘ ʠ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ. ʐʠʨʠʥʘ ʨʫʩʣʘ ʤʝʥʷʝʪʩʷ ʦʪ ʠʩʪʦʢʘ ʢ ʫʩʪʴʶ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʩʪʝʧʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

ὡ Ὧὗ ,   (2) 

ὡ Ὧὗ ,   (3) 

ʛʜʝ Wb ʠ Ws ï ʟʥʘʯʝʥʠʷ ʰʠʨʠʥʳ ʨʫʩʣʘ ʚ ʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʠ ʥʘʯʘʣʴʥʦʡ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, Qb ʠ Qs ï ʨʘʩʭʦʜ ʚʦʜʳ, kw ï ʢʦʵʬʬʠʮʠʝʥʪ, ʦʪʨʘʞʘʶʱʠʡ 

ʩʦʦʪʥʦʰʝʥʠʝ ʰʠʨʠʥʳ ʨʫʩʣʘ ʠ ʨʘʩʭʦʜʳ ʚʦʜʳ, ɤb ʠ ɤs ï ʩʪʝʧʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʢʦʨʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʭʦʜʘ. 



59 
 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʛʨʘʤʤʘ ʚʳʯʠʩʣʷʝʪ ʟʥʘʯʝʥʠʷ ʛʣʫʙʠʥʳ ʨʫʩʣʘ ʠ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʜʥʘ. ʉʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʩʪʝʧʝʥʠ, ʦʧʨʝʜʝʣʷʶʪ ʛʝʦʤʝʪʨʠʶ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʨʫʩʣʘ. ʅʘʧʨʠʤʝʨ, 

ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ kw ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʰʠʨʦʢʦʤ ʤʝʣʢʦʤ ʨʫʩʣʝ, ʠ ʥʘʦʙʦʨʦʪ. 

ɿʘʜʘʥʥʳʝ ʧʨʦʧʦʨʮʠʠ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʣʶʙʦʤ ʫʯʘʩʪʢʝ ʨʫʩʣʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ: ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʚʝʩʴ ʚʦʜʦʪʦʢ ʦʪ ʠʩʪʦʢʘ ʜʦ 

ʫʩʪʴʷ, ʪʘʢ ʠ ʦʪʨʝʟʦʢ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʩʝʪʢʠ. ʋʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʜʥʘ ʠ ʙʝʨʝʛʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ CHILD, ʷʚʣʷʶʪʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ 

ʟʘʤʝʥʦʡ ʢʣʘʩʩʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʃʝʦʧʦʣʴʜʘ-ʄʵʜʜʦʢʘ ʜʣʷ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ, 

ʦʜʥʘʢʦ ʥʝ ʷʚʣʷʶʪʩʷ ʠʭ ʧʨʷʤʳʤʠ ʘʥʘʣʦʛʘʤʠ.  

ʇʨʦʢʣʘʜʳʚʘʷ ʧʫʪʴ ʯʝʨʝʟ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʫʶ ʩʝʪʢʫ, ʧʦʪʦʢ ʚʦʜʳ 

ʩʦʚʝʨʰʘʝʪ ʨʘʙʦʪʫ ʧʦ ʵʨʦʟʠʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʦʩʘʞʜʝʥʠʶ ʵʨʦʜʠʨʦʚʘʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʄʦʜʝʣʠʨʫʷ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʧʨʦʛʨʘʤʤʘ ʫʯʠʪʳʚʘʝʪ ʢʘʢ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʪʦʢʘ, ʪʘʢ ʠ ʩʚʦʡʩʪʚʘ ʧʦʜʩʪʠʣʘʶʱʠʭ ʛʦʨʥʳʭ ʧʦʨʦʜ. ɿʜʝʩʴ ʩʣʝʜʫʝʪ 

ʥʘʧʦʤʥʠʪʴ, ʯʪʦ ʤʦʜʝʣʴ CHILD ʷʚʣʷʝʪʩʷ ʪʨʝʭʤʝʨʥʦʡ, ʠ, ʚ ʵʪʦʤ ʠʟʤʝʨʝʥʠʠ, 

ʢʘʞʜʘʷ ʷʯʝʡʢʘ ɺʦʨʦʥʦʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʝʩʪʠʛʨʘʥʥʳʝ ʧʨʠʟʤʳ. ʂʘʞʜʘʷ 

ʪʘʢʘʷ ʧʨʠʟʤʘ, ʧʦ ʩʫʪʠ, ʷʚʣʷʝʪʩʷ ʢʦʣʦʥʢʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ. ɺ 

ʫʧʨʦʱʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʤʦʜʝʣʠ ʢʦʣʦʥʢʘ ʜʝʣʠʪʩʷ ʥʘ ʨʝʛʦʣʠʪʦʚʳʡ ʠ ʢʦʨʝʥʥʦʡ 

ʩʣʦʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʣʦʪʥʦʩʪʴʶ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʵʨʦʟʠʠ (ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʢʨʠʪʠʯʝʩʢʦʝ ʩʜʚʠʛʦʚʦʝ 

ʥʘʧʨʷʞʝʥʠʝ). ɹʦʣʝʝ ʩʣʦʞʥʳʡ ʩʧʦʩʦʙ ʚʝʨʪʠʢʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʦʜʫʣʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʧʦʣʥʦʮʝʥʥʫʶ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ (StratGrid). ɸʣʛʦʨʠʪʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ (ʵʨʦʟʠʠ, ʧʝʨʝʥʦʩʘ, ʘʢʢʫʤʫʣʷʮʠʠ) ʚ CHILD 

ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʯʝʤ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʵʨʦʟʠʠ ï ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ (transport capacity) ʠʣʠ ʵʨʦʟʠʦʥʥʦʡ (detachment capacity). 

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʜʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʣʝʛʢʦ ʩʨʳʚʘʝʪʩʷ ʠ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʥʦʩʘ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʪʦʢʘ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʧʦʜʩʪʠʣʘʶʱʠʝ ʧʦʨʦʜʳ ʫʩʪʦʡʯʠʚʳ ʢ ʩʨʳʚʫ ʠ 

ʩʢʦʨʦʩʪʴ ʵʨʦʟʠʠ ʟʘʚʠʩʠʪ ʦʪ ʵʨʦʟʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʪʦʢʘ. ɺʳʙʦʨ ʩʮʝʥʘʨʠʷ 
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ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʟʘʜʘʯʠ. ɺ ʦʙʱʝʤ ʚʠʜʝ, ʠʟʤʝʥʝʥʠʝ ʚʳʩʦʪʳ ʟʘ ʩʯʝʪ 

ʵʨʦʟʠʠ ʠ ʚʳʥʦʩʘ ʵʨʦʜʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ: 

ὗ В ὗ ,   (4) 

ʛʜʝ zi ï ʚʳʩʦʪʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʷʯʝʡʢʝ i, t ï ʚʨʝʤʷ, ȿi ï ʧʣʦʱʘʜʴ ʷʯʝʡʢʠ i, Qsi ï

ʩʢʦʨʦʩʪʴ ʚʳʥʦʩʘ ʵʨʦʜʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʷʯʝʡʢʠ i, Qsj ï ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʥʦʩʘ ʠʟ ʩʦʩʝʜʥʝʡ ʷʯʝʡʢʠ j, Ni ï ʯʠʩʣʦ ʩʦʩʝʜʥʠʭ ʷʯʝʝʢ, ʢʦʪʦʨʳʝ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʪʦʢ ʚ ʷʯʝʡʢʫ i.  

CHILD, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʪʫʘʮʠʠ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʬʦʨʤʫʣʳ ʦʧʨʝʜʝʣʝʥʠʷ ʵʨʦʟʠʦʥʥʦʡ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʪʝʭ, ʯʪʦ ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʕʨʦʟʠʦʥʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ (detachment capacity) ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 

Ὀ ὑ † †ᶻ ,   (5) 

ʛʜʝ KE ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʨʦʟʠʠ, ʚʳʯʠʩʣʷʝʤʳʡ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ (r) 

ʠ ʨʝʛʦʣʠʪʦʚ (s), Ű ï ʢʘʩʘʪʝʣʴʥʦʝ ʩʜʚʠʛʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ, Űcr ï ʢʨʠʪʠʯʝʩʢʦʝ 

ʩʜʚʠʛʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʜʣʷ KE, ʚ 

ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʭʝʤʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʄ. ɸʪʪʘʣʝʤ [Attal, 

2008]: 

ὑ  ,   (6) 

ʛʜʝ ů ï ʧʣʦʪʥʦʩʪʴ ʜʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ɟ ï ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ, g ï ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ʧʦʩʪʦʷʥʥʘʷ, ɚ ï ʵʨʦʟʠʦʥʥʳʡ ʧʘʨʘʤʝʪʨ. ʇʦʩʣʝʜʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

‗ Ὓ,   (7) 

ʛʜʝ Sï ʣʦʢʘʣʴʥʳʡ ʫʢʣʦʥ ʨʫʩʣʘ.  

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʘʩʘʪʝʣʴʥʦʛʦ ʩʜʚʠʛʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʦʛʨʘʤʤʘ 

ʠʩʧʦʣʴʟʫʝʪ ʫʨʘʚʥʝʥʠʝ: 

† ὑ Ὓ ,   (8) 
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ʛʜʝ Kt ï ʢʦʵʬʬʠʮʠʝʥʪ, Mb ʠ Nb ï ʩʪʝʧʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʟʘʚʠʩʷʱʠʝ ʦʪ 

ʚʳʙʨʘʥʥʳʭ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ Kt ʟʘʚʠʩʠʪ ʦʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʜʥʘ 

ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ [Howard, 1994]: 

ὑ ”Ὣὲ ,   (9) 

ʛʜʝ n ï ʢʦʵʬʬʠʮʠʝʥʪ ʄʘʥʥʠʥʛʘ.  

ʂʨʠʪʠʯʝʩʢʦʝ ʩʜʚʠʛʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ Űcr ʦʧʨʝʜʝʣʷʝʪ ʤʠʥʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝŰ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʨʳʚʘ ʧʦʨʦʜʳ: 

† †ϽὫ„ ”Ὀ,  (10) 

ʛʜʝ ŰÅ ï ʧʘʨʘʤʝʪʨ ʐʠʣʜʩʘ [Buffington and Montgomery, 1997], D ï ʩʨʝʜʥʠʡ 

ʨʘʟʤʝʨ ʦʪʜʝʣʴʥʦʩʪʝʡ ʜʣʷ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʠ ʨʝʛʦʣʠʪʦʚ.  

ʊʨʘʥʩʧʦʨʪʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʪʦʢʘ ʚ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ɹʘʛʥʦʣʴʜʘ [Bridge and Dominic, 1984]: 

ὗ ὑὡ † †ᶻ † †z ,   (11)  

ʛʜʝ Kf ï ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ; ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [Slingerland, 

1994]: 

ὑ  ,   (12) 

ʉʢʣʦʥʦʚʳʡ ʢʨʠʧ ʚ CHILD ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʫʨʘʚʥʝʥʠʷ ʣʠʥʝʡʥʦʡ 

[Culling, 1960] ʠ ʥʝʣʠʥʝʡʥʦʡ [Roering, 1999] ʜʠʬʬʫʟʠʠ. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʦʷʥʥʫʶ ʩʢʦʨʦʩʪʴ ʜʝʥʫʜʘʮʠʠ, ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʬʦʨʤʫʣ 

[Tucker, 2001]: 

ή ὑɳ ᾀ,   (13.1) 

ήɳ=ὑɳ ᾀ,   (13.2) 

В ᾀɳ • ,   (13.3) 

ʛʜʝ qs ï ʦʙʲʝʤʥʳʡ ʪʚʝʨʜʳʡ ʩʪʦʢʥʘ ʝʜʠʥʠʮʫ ʰʠʨʠʥʳ ʷʯʝʡʢʠ, K ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʠʬʬʫʟʠʠ, ᾀɳ ï ʛʨʘʜʠʝʥʪ ʩʢʣʦʥʘ (ᾀɳ = S), ȿi ï ʧʣʦʱʘʜʴ ʷʯʝʡʢʠ i, ᾀɳ  ï 

ʛʨʘʜʠʝʥʪ ʩʢʣʦʥʘ ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ iʠ j, űij ï h ʠʨʠʥʘ ʛʨʘʥʠ ʷʯʝʡʢʠ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʠʬʬʫʟʠʠ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʟʘʚʠʩʠʪ ʦʪ ʪʦʣʱʠʥʳ ʨʝʛʦʣʠʪʦʚʦʛʦ (ʵʢʟʦʛʝʥʥʦ-
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ʘʢʪʠʚʥʦʛʦ) ʩʣʦʷ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʚʝʨʜʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʩʢʣʦʥʫ [Kooi and 

Beaumont, 1994; Bogaart, 2003]. 

ʅʝʣʠʥʝʡʥʘʷ ʩʢʣʦʥʦʚʘʷ ʜʠʬʬʫʟʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʛʨʘʜʠʝʥʪʘ 

ʩʢʣʦʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʦʧʦʣʟʥʝʚʳʝ ʠ 

ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʝ ʧʨʦʮʝʩʩʳ. ʆʩʥʦʚʥʦʝ ʫʨʘʚʥʝʥʠʝ ʥʝʣʠʥʝʡʥʦʡ ʜʠʬʬʫʟʠʠ 

ʠʤʝʝʪ ʚʠʜ [Roering, 2001]: 

ή
ȿȿϳ

 ,  (14) 

ʛʜʝ Scr - ʢʨʠʪʠʯʝʩʢʠʡ ʫʢʣʦʥ.  

ʊʚʝʨʜʳʡ ʩʪʦʢ ʩʚʷʟʘʥ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʝʥʫʜʘʮʠʠ ʫʨʘʚʥʝʥʠʝʤ [Roering, 

1999]:  

Ὁ
ϳ ϳ

 ,   (15) 

ʛʜʝ a/b ï ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʷʯʝʡʢʠ (ʵʣʝʤʝʥʪʘʨʥʳʡ ʚʦʜʦʩʙʦʨ) ʢ ʠʥʪʝʨʚʘʣʫ 

ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʩʝʪʢʠ).  

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʠʪʝʨʘʮʠʠ ʧʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʷʝʪ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʦʜʝʣʠ. ʈʘʟʣʠʯʥʳʝ ʨʝʣʠʟʳ CHILD ʤʦʛʫʪ 

ʚʢʣʶʯʘʪʴ ʙʦʣʝʝ 20 ʩʮʝʥʘʨʠʝʚ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʘʢ ʧʨʦʚʝʨʝʥʥʳʭ, ʪʘʢ 

ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʧʦʜʥʷʪʠʝ (ʠʣʠ 

ʦʧʫʩʢʘʥʠʝ) ʚʩʝʭ ʪʦʯʝʢ ʩʝʪʢʠ ʩ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ (ʨʠʩ. 16, 17ʘ).  

ʇʦʤʠʤʦ ʧʨʦʩʪʦʛʦ ʧʦʜʥʷʪʠʷ, ʚ CHILD ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʮʝʥʘʨʠʠ ʩʢʣʘʜʢʦ- 

ʠ ʥʘʜʚʠʛʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʜʚʠʛʦʚ ʠ ʜʨ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚʦ ʚʩʝʭ ʨʝʣʠʟʘʭ ʧʨʦʛʨʘʤʤʳ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʚʘʨʠʘʥʪʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʩʙʨʦʩʦʚʫʶ ʢʠʥʝʤʘʪʠʢʫ. 

ɽʜʠʥʩʪʚʝʥʥʳʡ, ʙʣʠʟʢʠʡ ʧʦ ʩʫʪʠ, ʩʮʝʥʘʨʠʡ ʧʨʝʜʧʦʣʘʛʘʣ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʘʢʣʦʥʥʦʛʦ ʩʙʨʦʩʦʚʦʛʦ ʙʣʦʢʘ, ʥʦ ʙʝʟ ʫʯʝʪʘ ʫʛʣʘ ʧʘʜʝʥʠʷ ʨʘʟʣʦʤʘ, ʪ.ʝ. 

ʜʚʠʞʝʥʠʝ ʙʣʦʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚʜʦʣʴ ʩʪʨʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

ʇʦʩʢʦʣʴʢʫ ʩʙʨʦʩʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ɹʈʉ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʛʣʘʤʠ ʥʘʢʣʦʥʘ ~ 

60-70Á, ʧʝʨʝʜ ʘʚʪʦʨʦʤ ʚʩʪʘʣʘ ʟʘʜʘʯʘ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʦʛʨʘʤʤʳ. ʂʦʥʩʫʣʴʪʘʮʠʠ 

ʩ ɻʨʝʛʦʤ ʊʘʢʝʨʦʤ (Dr. Greg Tucker) ʠ ɼʞʠʥʦʤ ɹʨʘʫʥʦʤ (Dr. Jean Braun) 

ʧʦʜʪʚʝʨʜʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʦʙʥʦʛʦ ʨʝʰʝʥʠʷ.  
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ʈʠʩ. 16. ʆʙʱʘʷ ʤʦʜʝʣʴ ʵʚʦʣʶʮʠʠ ʣʘʥʜʰʘʬʪʘ CHILD (ʚʠʟʫʘʣʠʟʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʚ 

ʧʨʦʛʨʘʤʤʝ MATLAB ) 

 

ʅʦʚʳʡ ʤʦʜʫʣʴ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀɼʉʊʋ ʉʆ 

ʈɸʅ ʄ.ʖ. ʂʝʥʟʠʥʳʤ ʠ ʢ.ʪ.ʥ. ʉ.ɸ. ʋʣʴʷʥʦʚʳʤ. ʅʘ ʨʠʩ. 18-19 ʩʭʝʤʘʪʠʯʥʦ 

ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ ʨʝʰʝʥʠʷ. ʂʨʝʩʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʟʣʘʤ ʩʝʪʢʠ 

ʤʦʜʝʣʠ: ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʦʪʨʘʞʘʝʪ ʠʭ ʧʦʜʥʷʪʠʝ, ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ 

ʧʦʢʘʟʘʥʳ ʥʦʚʳʝ ʫʟʣʳ, ʜʦʙʘʚʣʝʥʥʳʝ ʧʦʩʣʝ ʩʤʝʱʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ 

ʩʮʝʥʘʨʠʷ ʙʳʣ ʚʳʙʨʘʥ ʤʦʜʫʣʴ çStrike-slipè (ʨʠʩ. 17ʙ). ɺ ʦʨʠʛʠʥʘʣʝ ʦʥ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʜʝʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʜʝʣʠ ʣʠʥʠʝʡ ʨʘʟʣʦʤʘ ʥʘ ʜʚʝ ʯʘʩʪʠ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʦʜʥʦʛʦ ʙʣʦʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʛʦ, ʪ.ʝ. ʩʜʚʠʛ. 

ɺʝʨʪʠʢʘʣʴʥʦʝ ʧʦʜʥʷʪʠʝ/ʦʧʫʩʢʘʥʠʝ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ. ɺʘʞʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʭʝʤʳ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: ʝʩʣʠ ʣʠʥʠʶ ʨʘʟʣʦʤʘ ʧʨʦʚʝʩʪʠ 

ʚʜʦʣʴ y = 0, ʚʩʝ ʫʟʣʳ ʤʦʜʝʣʠ ʙʫʜʫʪ ʩʤʝʱʘʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʩ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. 

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʵʪʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʤʳ ʠʟʤʝʥʠʣʠ ʚʝʢʪʦʨ ʩʤʝʱʝʥʠʷ (ὼO

ώ), ʪ.ʝ. ʩʝʪʢʘ ʥʘʯʘʣʘ ʜʚʠʛʘʪʴʩʷ ʥʝ ʚ ʩʪʦʨʦʥʫ, ʘ ʥʘʟʘʜ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʛʨʘʥʠʮʝ 

ymax. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ, ʚʜʦʣʴ ʛʨʘʥʠʮʳ ymin ʩʝʪʢʘ ʧʦʧʦʣʥʷʝʪʩʷ ʥʦʚʳʤʠ 

ʫʟʣʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʩʰʠʨʝʥʠʝ ʩʢʣʦʥʘ (ʨʠʩ. 17ʚ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ 

ʧʦʣʫʯʘʝʤ ʩʠʤʫʣʷʮʠʶ ʚʳʭʦʜʘ ʧʣʦʩʢʦʩʪʠ ʨʘʟʣʦʤʘ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 
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(ʨʠʩ. 18). ɺʦ ʚʚʦʜʥʦʤ ʬʘʡʣʝ ʩʢʦʨʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʬʠʢʩʠʨʫʝʪʩʷ 

ʧʘʨʘʤʝʪʨʦʤ SLIPRATE, ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʟʘʜʘʥʥʦʛʦ 

ʫʛʣʘ ʧʘʜʝʥʠʷ ʨʘʟʣʦʤʘ. 

 

 

ʈʠʩ. 17. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʩʭʝʤʳ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 

 

ʈʠʩ. 18. ʉʠʤʫʣʷʮʠʷ ʚʳʭʦʜʘ ʧʣʦʩʢʦʩʪʠ ʨʘʟʣʦʤʘ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

 

ʇʨʦʛʨʘʤʤʘ CHILD ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʠʤʝʥʝʥʠʷ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ʧʦʩʚʷʱʝʥʦ 
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ʘʥʘʣʠʟʫ ʨʝʘʢʮʠʠ ʨʝʯʥʦʡ ʩʝʪʠ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʚʘʨʠʘʮʠʠ. ɺ ʨʘʙʦʪʝ [Whipple, 

2004] ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʛʦʨʥʳʭ ʨʝʢ ʚ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʛʦ 

ʦʨʦʛʝʥʝʟʘ. ʊʘʢʞʝ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʩʪʘʪʝʡ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʠʥʘʤʠʢʠ ʨʫʩʣʘ ʚ ʫʩʣʦʚʠʷʭ ʥʘʢʣʦʥʥʦʛʦ ʩʙʨʦʩʦʚʦʛʦ ʙʣʦʢʘ ʚ 

ɸʧʧʝʥʠʥʘʭ [Attal et al, 2008; Whittaker et al, 2007, 2008]. ɺ ʨʘʙʦʪʝ [Gasparini, 

2006] ʧʦʢʘʟʘʥʦ ʨʘʟʚʠʪʠʝ ʘʙʩʪʨʘʢʪʥʦʡ ʨʝʯʥʦʡ ʩʝʪʠ ʚ ʫʩʣʦʚʠʷʭ ʜʠʩʙʘʣʘʥʩʘ 

ʪʝʢʪʦʥʠʢʠ ʠ ʵʨʦʟʠʠ, ʢʦʛʜʘ ʚʨʝʟʘʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʪʩʪʘʝʪ ʦʪ ʩʢʦʨʦʩʪʠ 

ʧʦʜʥʷʪʠʷ, ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʨʝʟʢʠʝ ʧʝʨʝʛʠʙʳ ʧʨʦʬʠʣʷ ʨʫʩʣʘ, ʪ.ʥ. çʢʠʥʢʠè. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ [Solyom and Tucker, 2004], ʚ 

ʢʦʪʦʨʦʤ ʘʚʪʦʨʳ ʥʘ ʧʨʠʤʝʨʝ ʂʘʥʘʨʩʢʠʭ ʦʩʪʨʦʚʦʚ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʠʟʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʘ ʚ ʩʠʪʫʘʮʠʠ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʚʳʧʘʜʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ. ʉ ʧʦʤʦʱʴʶ CHILD ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʯʠʩʣʝʥʥʦʤʫ 

ʦʧʨʝʜʝʣʝʥʠʶ ʨʫʩʣʦʚʦʡ ʵʨʦʟʠʠ ʚ ɸʧʧʘʣʘʯʘʭ [Mudd et al, 2014]. ɺ ʨʘʙʦʪʝ 

[DeLongetal, 2011] ʧʦʢʘʟʘʥ ʦʧʳʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʚʦʣʶʮʠʠ 

ʨʝʣʴʝʬʘ ʇʦʧʝʨʝʯʥʳʭ ʭʨʝʙʪʦʚ (ʂʘʣʠʬʦʨʥʠʷ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʦ 

ʩʢʦʨʦʩʪʠ ʚʨʝʟʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʘʤʠ ʨʘʜʠʦʠʟʦʪʦʧʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ 

(Be10). ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʳʟʚʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʥʘʜʥʘʜʚʠʛʦʚʳʭ ʘʥʪʠʢʣʠʥʘʣʝʡ (fault-bend fold), ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʦʩʚʷʱʝʥʥʳʝ ʭʨʝʙʪʘʤ ʇʘʥʘʤʠʥʪ ʚ ʂʘʣʠʬʦʨʥʠʠ [Clevis et al., 2003] ʠ ʉʠʚʘʣʠʢ 

ʚ ʩʝʚʝʨʥʦʡ ʀʥʜʠʠ [Miller  and Slingerland, 2006]. ɸʚʪʦʨʳ ʵʪʠʭ ʨʘʙʦʪ ʩʜʝʣʘʣʠ 

ʘʢʮʝʥʪ ʥʘ ʪʝʢʪʦʥʠʢʝ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʚʦ ʤʥʦʛʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʦʥʘ ʣʠʙʦ ʚʦʦʙʱʝ 

ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ, ʣʠʙʦ ʚʢʣʶʯʝʥʘ ʚ ʠʩʭʦʜʥʳʡ ʬʘʡʣ ʥʦʤʠʥʘʣʴʥʦ. ʇʨʠʤʝʨʦʤ 

ʪʘʢʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚʳʩʪʫʧʘʝʪ PhD ʜʠʩʩʝʨʪʘʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʨʘʟʚʠʪʠʷ ʨʝʢʠ ʄʘʘʩ [Bogaart, 2003]. ʇʦʤʠʤʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʵʚʦʣʶʮʠʠ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʧʨʦʛʨʘʤʤʘ CHILD ʧʨʠʤʝʥʷʣʘʩʴ (ʠ 

ʧʨʠʤʝʥʷʝʪʩʷ) ʜʣʷ ʨʝʰʝʥʠʷ ʫʟʢʦʩʧʝʮʠʘʣʴʥʳʭ ʟʘʜʘʯ. ʂ ʧʨʠʤʝʨʫ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʨʘʟʚʠʪʠʷ ʵʦʣʦʚʳʭ ʬʦʨʤ ʥʘ ʉʨʝʜʥʝʤ ɿʘʧʘʜʝ ʉʐɸ [Tucker et al., 1999], 

ʢʘʨʩʪʦʚʦʛʦ ʨʝʣʴʝʬʘ ʥʘ ʗʤʘʡʢʝ [Fleurant et al., 2008] ʠʣʠ ʦʚʨʘʞʥʦʡ ʩʝʪʠ [Flores-

Servantes, 2006]. ɺ ʨʘʙʦʪʘʭ [Clevis et al., 2006] ʧʦʢʘʟʘʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʤʝʘʥʜʨʠʨʫʶʱʝʛʦ ʧʦʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ. ʇʦ 
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ʟʘʤʳʩʣʫ ʘʚʪʦʨʦʚ, ʪʘʢʦʡ ʩʠʤʙʠʦʟ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʥʦ ʠ ʛʝʦʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ 

ʚʳʜʝʣʠʪʴ ʨʷʜ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʘ [Istanbulluoglu and Bras, 2006; Collins et al., 2004; 

Lancaster, 2003].  

ɺʦ ʤʥʦʛʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ CHILD, ʧʦʩʚʷʱʝʥʥʳʭ ʛʦʨʥʳʤ ʣʘʥʜʰʘʬʪʘʤ, 

ʬʠʛʫʨʠʨʫʶʪ ʩʙʨʦʩʦʚʳʝ ʫʩʪʫʧʳ [Attal et al., 2008; Whittaker et al., 2007; 

Whittaker et al., 2007; Tucker, 2009, Mudd et al., 2014]. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, 

ʩʙʨʦʩʦʚʘʷ ʢʠʥʝʤʘʪʠʢʘ ʚ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʫʧʨʦʱʝʥʥʦʤ ʚʠʜʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʛʨʘʤʤ ʠ ʤʝʪʦʜʠʢ, ʚ 

ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʘʣʛʦʨʠʪʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʤʝʥʷʪʴ ʫʛʦʣ ʧʘʜʝʥʠʷ ʨʘʟʣʦʤʘ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʧʦʜʦʙʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʪʘʣʘ ʜʚʫʭʤʝʨʥʘʷ ʤʦʜʝʣʴ [Hanks 

et al., 1984], ʚ ʢʦʪʦʨʦʡ ʘʚʪʦʨʳ ʧʦʢʘʟʘʣʠ ʨʘʟʚʠʪʠʝ ʧʨʠʙʨʝʞʥʳʭ ʩʙʨʦʩʦʚʳʭ 

ʫʩʪʫʧʦʚ (ʂʘʣʠʬʦʨʥʠʷ) ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʢʪʦʥʠʢʠ ʠ ʵʨʦʟʠʠ (ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʤʦʨʩʢʦʡ ʘʙʨʘʟʠʠ). ʉʭʦʞʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʧʨʦʛʨʘʤʤʘ ɻʨʝʛʘ ʊʘʢʝʨʘ 

çBedrock Fault Scarpè, ʧʦʟʚʦʣʷʶʱʘʷ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʫʩʪʫʧʘ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʪʝʢʪʦʥʠʢʠ ʠ ʜʝʥʫʜʘʮʠʠ ʚ 2D ʢʦʦʨʜʠʥʘʪʘʭ [Tucker et al., 2011]. 

ʇʝʨʚʳʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʩʙʨʦʩʦʚʳʭ ʫʩʪʫʧʦʚ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ 

ʧʨʦʛʨʘʤʤʝ ZSCAPE. ɺ ʨʘʙʦʪʝ [Densmore et al., 1998] ʧʦʢʘʟʘʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʛʦʨʥʳʭ ʦʧʦʣʟʥʝʡ ʚ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʛʦ ʩʙʨʦʩʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʭʨʝʙʪʘ 

ɻʫʤʙʦʣʴʜʪʘ (ʅʝʚʘʜʘ), ʘ ʚ ʧʫʙʣʠʢʘʮʠʠ [Ellis et al., 1999] ʧʨʝʜʩʪʘʚʣʝʥ ʦʧʳʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʇʨʦʚʠʥʮʠʠ ɹʘʩʩʝʡʥʦʚ ʠ 

ʍʨʝʙʪʦʚ. ʊʘʢʞʝ 3D ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʩʙʨʦʩʦʚʳʭ ʫʩʪʫʧʦʚ ʩʦʟʜʘʚʘʣʠʩʴ ʚ 

ʧʨʦʛʨʘʤʤʘʭ TISC [Garcia-Castellanos et al., 2001; Jimenes-Munt et al., 2005] ʠ 

CASCADE [Cowie et al., 2006, 2008]. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʩʙʨʦʩʳ ʚʳʩʪʫʧʘʣʠ ʣʠʰʴ 

ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʩʣʦʞʥʷʶʱʠʝ ʵʣʝʤʝʥʪʳ ʬʣʝʢʩʫʨʥʦʛʦ ʧʦʜʥʷʪʠʷ, ʚʦ 

ʚʪʦʨʦʤ ï ʠʛʨʘʣʠ ʦʩʥʦʚʥʫʶ ʨʦʣʴ. ʌʘʢʪʠʯʝʩʢʠ ʘʚʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ CASCADE 

ʧʘʨʘʣʣʝʣʴʥʦ CHILD ʜʣʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʦʙʲʝʢʪʦʚ ʎʝʥʪʨʘʣʴʥʳʭ ɸʧʝʥʥʠʥ (ʩʤ. 

Attal et al., 2008 ʠ ʜʨ.), ʦʜʥʘʢʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ʅʘ 

ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ZSCAPE ʠ CASCADE ʬʨʘʥʮʫʟʩʢʠʤʠ ʛʝʦʣʦʛʘʤʠ ʙʳʣʘ 
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ʨʘʟʨʘʙʦʪʘʥʘ ʩʦʙʩʪʚʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʟʦʥʳ ʨʘʟʣʦʤʦʚ 

ʋʦʩʘʪʯ ʠ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ [Petit et al., 2009 a, b]. ʅʘʯʠʥʘʷ ʩʚʦʶ 

ʨʘʙʦʪʫ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʚʪʦʨ ʠʟʥʘʯʘʣʴʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʣʩʷ ʥʘ ʜʘʥʥʫʶ ʤʝʪʦʜʠʢʫ, ʥʦ ʟʘʪʝʤ ʧʝʨʝʢʣʶʯʠʣʩʷ ʥʘ CHILD. 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʦʠʥʩʪʚʘ ʧʨʦʛʨʘʤʤʳ ʂʘʨʦʣʴ ʇʝʪʠ (ʥʝʩʦʤʥʝʥʥʳʤ ʧʣʶʩʦʤ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ), ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ ʚ ʥʝʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʝʥʳ ʠʣʠ ʠʛʥʦʨʠʨʫʶʪʩʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʘʚʪʦʨ CHILD ʪʘʢʞʝ ʦʙʨʘʪʠʣʩʷ ʢ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʚʠʪʠʷ ʩʙʨʦʩʦʚʳʭ 

ʫʩʪʫʧʦʚ ʩ ʧʦʟʠʮʠʡ ʘʥʘʣʠʟʘ ʬʘʩʝʪ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 

ʜʚʫʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʚʦʣʶʮʠʠ ʪʨʝʫʛʦʣʴʥʳʭ ʬʘʩʝʪ ʟʦʥʳ ʋʦʩʘʪʯ, ʩ 

ʘʢʮʝʥʪʦʤ ʥʘ ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʢʣʦʥʦʚʦʡ ʜʠʬʬʫʟʠʠ.  

ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ: 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʚʦʣʶʮʠʠ ʨʝʣʴʝʬʘ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ 

ʤʦʨʬʦʜʠʥʘʤʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʆʜʥʠʤ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʠ ʥʘʠʙʦʣʝʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʧʨʦʛʨʘʤʤʘ CHILD [Tucker, 2010], ʧʦʟʚʦʣʷʶʱʘʷ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ 

ʣʘʥʜʰʘʬʪʦʚ ʩ ʫʯʝʪʦʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ 

ʬʣʶʚʠʘʣʴʥʳʝ ʠ ʩʢʣʦʥʦʚʳʝ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʪʝʢʪʦʥʠʢʫ. 

ʆʜʥʘʢʦ ʦʨʠʛʠʥʘʣʴʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʧʨʦʛʨʘʤʤʳ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ ʚ ʤʦʜʝʣʴ 

ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʨʦʩʦʚ ʩ ʫʛʣʦʤ ʧʘʜʝʥʠʷ ʨʘʟʣʦʤʘ, ʦʪʣʠʯʥʳʤ ʦʪ 

ʩʪʨʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ. ɼʣʷ ʩʙʨʦʩʦʚ ɹʈʉ ʵʪʦ ʟʥʘʯʝʥʠʝ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 60-

70Ü, ʯʪʦ ʧʦʪʨʝʙʦʚʘʣʦ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʦʛʨʘʤʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ 

ʨʘʙʦʪʳ, ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀɼʉʊʋ ʉʆ ʈɸʅ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ 

ʫʩʧʝʰʥʦ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʥʦʚʳʡ ʤʦʜʫʣʴ ʧʨʦʛʨʘʤʤʳ CHILD, ʦʪʚʝʯʘʶʱʠʡ 

ʟʘʜʘʯʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ɻʃɸɺɸ 3. ʂʆʄʇʃɽʂʉʅʆɽ ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʕɺʆʃʖʎʀʀ ʇʆɿɼʅɽʂɸʁʅʆɿʆʁʉʂʀʍ 

ʕʉʂɸʈʇʄɽʅʊʆɺ ɹʈʉ 

3.1. ʆʧʨʝʜʝʣʝʥʠʝ ʚʚʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʨʘʟʚʠʪʠʷ 

ʵʪʘʣʦʥʥʦʛʦ ʦʙʲʝʢʪʘ  

ʆʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩʪʘʣʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʨʘʟʚʠʪʠʷ ʦʜʥʦʛʦ 

ʠʟ ʩʝʛʤʝʥʪʦʚ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʦʙʨʘʤʣʷʶʱʝʛʦ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʋʣʶʥʩʢʫʶ 

ʚʧʘʜʠʥʫ. ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ 

ʦʧʠʩʘʥʘ ʚ ʨʘʟʜʝʣʝ 1.2. ɺʳʙʦʨ ʦʙʲʝʢʪʘ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʜʣʷ ʥʝʛʦ ʤʳ 

ʨʘʩʧʦʣʘʛʘʝʤ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʠ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ 

ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ. ɼʘʥʥʳʝ ʪʨʝʢʦʚʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʧʦ 

ʘʧʘʪʠʪʘʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ ʬʨʘʥʮʫʟʩʢʠʤʠ 

ʢʦʣʣʝʛʘʤʠ [Jolivet et al., 2009]. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʥʘʫʢ ʦ ɿʝʤʣʝ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʄʦʥʧʝʣʴʝ, ʘʚʪʦʨ ʧʨʠʥʠʤʘʣ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʦʪʙʦʨʝ ʠ 

ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʙ.  

ʄʝʪʦʜ ʪʨʝʢʦʚʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ (AFT-dating) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʝʨʤʘʣʴʥʦʡ ʠʩʪʦʨʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʦʩʥʦʚʘʥ ʥʘ ʧʦʜʩʯʝʪʝ 

ʩʣʝʜʦʚ (ʪʨʝʢʦʚ) ʦʩʢʦʣʢʦʚ ʩʧʦʥʪʘʥʥʦʛʦ ʜʝʣʝʥʠʷ ʷʜʝʨ U238, ʥʘʢʘʧʣʠʚʘʶʱʠʭʩʷ ʚ 

ʥʝʢʦʪʦʨʳʭ ʤʠʥʝʨʘʣʘʭ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚ ʘʧʘʪʠʪʘʭ). ʕʪʦʪ ʤʝʪʦʜ ʥʝ ʠʤʝʝʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʦʪʣʠʯʠʡ ʦʪ ʜʨʫʛʠʭ ʤʝʪʦʜʠʢ ʨʘʜʠʦʠʟʦʪʦʧʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ: 

ʨʘʟʥʠʮʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʯʠʩʣʦ ʪʨʝʢʦʚ, ʘ ʥʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʦʯʝʨʥʝʛʦ ʥʫʢʣʠʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʝʢʦʚ ʩʧʦʥʪʘʥʥʦʛʦ ʜʝʣʝʥʠʷ ʢ 

ʢʦʣʠʯʝʩʪʚʫ ʪʨʝʢʦʚ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʜʝʣʝʥʠʷ ʠ ʠʟʤʝʨʠʪʴ ʜʦʟʫ ʥʝʡʪʨʦʥʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʨʝʢʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʤʠʥʝʨʘʣʝ ʪʦʣʴʢʦ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ: ʝʩʣʠ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʚʳʰʝ ʪ.ʥ. ʪʝʤʧʝʨʘʪʫʨʳ 

ʟʘʢʨʳʪʠʷ ʩʠʩʪʝʤʳ (ʜʣʷ ʨʘʟʥʳʭ ʤʠʥʝʨʘʣʦʚ ʦʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʘ), ʪʨʝʢʠ ʠʩʯʝʟʘʶʪ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʞʠʛʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʛʨʘʜʠʝʥʪʥʳʤ ʠ ʥʘʯʠʥʘʝʪʩʷ ʫʞʝ ʚ 

ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ, ʥʘʟʳʚʘʝʤʦʤ ʟʦʥʦʡ ʯʘʩʪʠʯʥʦʛʦ ʦʪʞʠʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
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ʪʨʝʢʠ ʩʧʦʥʪʘʥʥʦʛʦ ʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʳ ʚʠʜʠʤ ʚ ʤʠʥʝʨʘʣʝ, ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʵʪʠʤ ʤʠʥʝʨʘʣʦʤ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʯʝʨʪʳ. ɿʥʘʷ ʚʝʣʠʯʠʥʫ ʛʝʦʪʝʨʤʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʘ, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩ ʢʘʢʦʡ ʛʣʫʙʠʥʳ ʦʥ ʥʘʯʘʣ ʧʦʜʥʠʤʘʪʴʩʷ, ʘ ʢʦʣʠʯʝʩʪʚʦ (ʧʣʦʪʥʦʩʪʴ) 

ʪʨʝʢʦʚ ʚ ʤʠʥʝʨʘʣʝ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʢʘʢ ʜʘʚʥʦ ʥʘʯʘʣʦʩʴ ʠʭ 

ʥʘʢʦʧʣʝʥʠʝ ʠ ʩ ʢʘʢʦʡ ʩʢʦʨʦʩʪʴʶ ʵʪʦʪ ʤʠʥʝʨʘʣ ʧʦʜʥʠʤʘʣʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʅʝ 

ʤʝʥʝʝ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʜʣʠʥʘ ʪʨʝʢʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʦʩʪʳʚʘʥʠʷ ʧʦʨʦʜ, ʬʦʨʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥ ʪʨʝʢʦʚ ʚ ʢʨʠʩʪʘʣʣʘʭ ʙʫʜʝʪ 

ʨʘʟʣʠʯʥʦʡ: ʥʘʧʨʠʤʝʨ, ʧʨʠ ʙʳʩʪʨʦʤ ʧʦʜʲʝʤʝ ʜʣʠʥʳ ʪʨʝʢʦʚ ʙʫʜʫʪ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʜʦʣʴ ʤʦʜʳ 15 ʤʢʤ - ɻ ʪʘ ʜʣʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʙʳʯʥʦʡ ʜʣʠʥʝ ʪʨʝʢʘ, ʥʝ ʧʦʜʚʝʨʛʥʫʚʰʝʛʦʩʷ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 

[ʉʦʣʦʚʴʝʚ, 2005]. 

 

 

ʈʠʩ. 19. ɻʨʘʬʠʢʠ ʦʩʪʳʚʘʥʠʷ ʜʣʷ ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʧʨʦʬʠʣʝ Ulzika 

(ʉʘʨʘʥʭʫʨʩʢʘʷ ʢʫʣʠʩʘ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʧʨʘʚʳʡ ʙʦʨʪ ʜʦʣʠʥʳ ʨʝʢʠ ʋʣʴʟʳʭʘ). [Jolivet et 

al., 2009] 

 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʘʢʪʠʚʥʦʝ ʧʦʜʥʷʪʠʝ ʶʞʥʦʡ ʯʘʩʪʠ 

ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʥʘʯʘʣʦʩʴ å 5 ʤʣʥ ʣʝʪ ʥʘʟʘʜ (ʨʠʩ. 19), ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ 

ʩʦʩʪʘʚʠʣʘ 0.4 ʤʤ/ʛʦʜ. ʇʨʠ ʵʪʦʤ ʜʦ ʥʘʯʘʣʘ ʧʦʜʥʷʪʠʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘʭʦʜʠʣʘʩʴ ʚ 

ʩʦʩʪʦʷʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʟʘʪʠʰʴʷ (ʩʢʦʨʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ å 0.03 
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ʤʤ/ʛʦʜ), ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʣʦʛʦʤ, ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʥʦʤ ʩʢʣʦʥʝ 

ʥʘ ʤʦʤʝʥʪ ʘʢʪʠʚʠʟʘʮʠʠ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʤʝʥʥʦ çʩʨʝʜʥʷʷè 

ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʢʘʢ ʤʛʥʦʚʝʥʥʳʝ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʝ 

ʵʧʠʟʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʠʣʴʥʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ (ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʝ ʩʦʙʳʪʠʷ 

ʚ ɹʈʉ [ʉʤʝʢʘʣʠʥ ʠ ʜʨ., 2010] ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʦʜʥʦʘʢʪʥʳʝ ʩʤʝʱʝʥʠʷ ʜʦ ʧʷʪʠ ʠ 

ʙʦʣʝʝ ʤʝʪʨʦʚ), ʪʘʢ ʠ ʤʝʜʣʝʥʥʳʝ ʜʚʠʞʝʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʧʝʨʤʘʥʝʥʪʥʦʝ 

ʩʢʦʣʴʞʝʥʠʝ ʦʜʥʦʛʦ ʢʨʳʣʘ ʨʘʟʣʦʤʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʛʦ. ʕʪʦ ʩʢʦʣʴʞʝʥʠʝ, ʧʨʠ 

ʫʩʪʦʡʯʠʚʦʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤ ʬʦʥʝ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ: ʟʘʜʝʨʞʢʘ ʚ ʜʚʠʞʝʥʠʠ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ 

ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ ʩʨʳʚʫ, ʪ.ʝ. ʟʝʤʣʝʪʨʷʩʝʥʠʶ. ʆʜʥʘʢʦ ʛʦʚʦʨʠʪʴ ʦʙ ʘʙʩʦʣʶʪʥʦʡ 

ʘʩʝʡʩʤʠʯʥʦʩʪʠ ʢʨʠʧʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝʣʴʟʷ, ʧʦʩʢʦʣʴʢʫ ʥʝʚʦʟʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚʟʘʠʤʥʦʝ ʜʚʠʞʝʥʠʝ ʦʛʨʦʤʥʳʭ ʤʘʩʩʠʚʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʙʝʟ ʪʨʝʥʠʷ 

ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʡ ʢʨʠʧ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʥʘ 

ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ, ʚ ʟʦʥʘʭ ʩʫʙʜʫʢʮʠʠ, ʥʦ ʜʘʞʝ ʪʘʤ ʥʝʣʴʟʷ ʠʩʢʣʶʯʘʪʴ ʩʣʘʙʫʶ 

ʩʝʡʩʤʠʯʥʦʩʪʴ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʜʦʩʪʫʧʥʫʶ ʜʣʷ ʠʟʤʝʨʝʥʠʡ [Dragert et al., 

2001; ʂʦʯʘʨʷʥ ʠ ʜʨ., 2014]. ɺʦʧʨʦʩʳ ʦ ʧʨʠʨʦʜʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʜʣʝʥʥʳʭ 

ʜʚʠʞʝʥʠʡ ʧʦ ʨʘʟʣʦʤʘʤ ʦʩʪʘʶʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤʠ ʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ 

ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ 

ʦʙʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʢʨʠʧʘ, ʚ ʢʦʪʦʨʦʤ, ʧʦʜ ʤʝʜʣʝʥʥʳʤʠ 

ʜʚʠʞʝʥʠʷʤʠ ʧʦ ʨʘʟʣʦʤʘʤ, ʧʦʥʠʤʘʶʪʩʷ ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ, 

ʚʳʟʚʘʥʥʳʝ ʣʦʢʘʣʴʥʳʤʠ ʵʧʠʟʦʜʘʤʠ ʫʩʣʦʚʥʦʛʦ ʩʢʦʣʴʞʝʥʠʷ ʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ 

ʩʦʙʳʪʠʷʤʠ ʩʦ ʩʣʘʙʦʡ ʤʦʤʝʥʪʥʦʡ ʤʘʛʥʠʪʫʜʦʡ, ʥʦ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ 

ʧʨʦʷʚʣʝʥʠʷ [Radbruch and Bonilla, 1966]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʙʳʩʪʨʳʤʠ ʠ ʤʝʜʣʝʥʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝʤ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʢʦʪʦʨʳʤ ʧʦʨʦʛʦʚʳʤ ʟʥʘʯʝʥʠʝʤ ʤʘʛʥʠʪʫʜʳ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ. ɺ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʘʜʘʮʠʷ ʙʳʩʪʨʳʭ 

ʠ ʤʝʜʣʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʥʝ ʩʪʦʣʴ ʚʘʞʥʘ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʚʠʪʠʝ 

ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʩʣʦʚʥʦ-ʦʜʥʦʨʦʜʥʦʝ ʧʦʜʥʷʪʠʝ ʩ 

ʟʘʜʘʥʥʦʡ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠ ʫʣʴʪʨʘʤʝʜʣʝʥʥʳʡ 
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ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʢʨʠʧ, ʠ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʝ ʤʛʥʦʚʝʥʥʳʝ ʧʦʜʚʠʞʢʠ, 

ʚʳʟʚʘʥʥʳʝ ʩʠʣʴʥʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʝʜʠʥʳʡ ʧʨʦʮʝʩʩ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʩʢʦʨʦʩʪʴ ʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʜʨʫʛʠʤ (ʨʠʩ. 20). 

ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʥʳʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʧʦʜʥʷʪʠʷ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ɹʈʉ ʟʘ ʚʝʩʴ ʵʪʘʧ 

ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʦʨʦʛʝʥʝʟʘ. 

 

 

ʈʠʩ. 20. ɻʨʘʬʠʢ ʢʦʣʝʙʘʥʠʡ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʘʙʩʪʨʘʢʪʥʦʛʦ ʵʩʢʘʨʧʤʝʥʪʘ  

ɿʝʣʝʥʘʷ ʣʠʥʠʷ ï ʢʦʣʝʙʘʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʩ ʧʠʢʘʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ; ʢʨʘʩʥʘʷ ʰʪʨʠʭ-ʣʠʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

 

ɿʥʘʷ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʛʝʦʤʝʪʨʠʶ ʠʩʭʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʚʦʟʤʦʞʥʦ 

ʚʳʯʠʩʣʠʪʴ ʥʝʜʦʩʪʘʶʱʠʡ ʵʣʝʤʝʥʪ - ʵʢʟʦʛʝʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ɿʜʝʩʴ ʦʯʝʥʴ 

ʚʘʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʩʥʦʚʥʦʝ ʫʩʣʦʚʠʝ, ʧʨʠʥʷʪʦʝ ʚ ʥʘʩʪʦʷʱʝʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ: ʣʠʪʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʧʨʠʥʠʤʘʶʪʩʷ ʝʜʠʥʳʤʠ ʜʣʷ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʚʨʝʤʝʥʥʳʭ ʵʪʘʧʦʚ. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʦʞʝʥʳ ʣʠʙʦ ʛʨʘʥʠʪʘʤʠ, ʣʠʙʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ 

ʧʦʨʦʜʘʤʠ, ʧʣʦʪʥʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʳʭ, ʤʦʞʥʦ ʛʨʫʙʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʜʦʙʥʳʝ. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʡ, ʝʩʣʠ ʧʨʠʥʷʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʣʠʤʘʪʘ 
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ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ, ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʣʷ ʚʩʝʛʦ 

ʧʦʟʜʥʝʦʨʦʛʝʥʥʦʛʦ ʵʪʘʧʘ. ʕʪʦ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷʤʠ (ʨʠʩ. 21), ʚʳʧʦʣʥʝʥʥʳʤʠ ʜʣʷ ʧʦʟʜʥʝʛʦ ʢʘʡʥʦʟʦʷ 

ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ [ɺʦʨʦʙʴʝʚʘ ʠ ʜʨ., 1995]. 

 

 

ʈʠʩ. 21. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʚʘʨʠʘʮʠʠ ʧʦʟʜʥʝʛʦ ʢʘʡʥʦʟʦʷ ʇʨʠʙʘʡʢʘʣʴʷ (ʧʦ ʜʘʥʥʳʤ 

[ɺʦʨʦʙʴʝʚʘ ʠ ʜʨ., 1995]) 

ʂʨʘʩʥʘʷ ʣʠʥʠʷ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʛʦʣʫʙʘʷ ï ʚʣʘʞʥʦʩʪʴ, ʟʝʣʝʥʘʷ ʰʪʨʠʭ-ʣʠʥʠʷ ï 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (ʪʝʤʧʝʨʘʪʫʨʳ) ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ, ʚ ʮʝʣʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʦʚʨʝʤʝʥʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʫʩʣʦʚʳʭ ʠ ʩʢʣʦʥʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʤʦʜʝʣʠ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʪʦʣʴʢʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʢʘʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ʩʢʣʦʥʘ, ʘ ʨʝʞʠʤ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʨʝʜʥʝʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ. ʇʦʜʦʙʥʦʝ ʜʦʧʫʱʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʜʣʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʦʪʨʝʟʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʙʲʝʢʪʳ, ʩʭʦʞʠʝ ʧʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ, 

ʤʦʨʬʦʣʦʛʠʠ ʩʢʣʦʥʦʚ ʠ, ʚ ʮʝʣʦʤ, ʧʨʦʯʥʦʩʪʥʳʤ ʩʚʦʡʩʪʚʘʤ ʩʣʘʛʘʶʱʠʭ ʧʦʨʦʜ. 

ʀʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʫʩʣʦʚʠʷ, ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʘʨʠʘʮʠʠ 

ʤʦʨʬʦʣʦʛʠʠ ʵʩʢʘʨʧʤʝʥʪʦʚ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʦʝʥʠʷ ʠʩʭʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

(ʨʘʟʤʝʨʳ, ʫʢʣʦʥ, ʜʨʝʥʘʞʥʘʷ ʩʝʪʴ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ 
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ʟʘʜʘʯʠ - ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʠ ʚʨʝʤʝʥʠ ʘʢʪʠʚʠʟʘʮʠʠ ʚʳʙʨʘʥʥʳʭ 

ʦʙʲʝʢʪʦʚ - ʥʝʦʙʭʦʜʠʤʦ ʠʟʥʘʯʘʣʴʥʦ, ʤʝʪʦʜʘʤʠ ʚʳʯʠʩʣʝʥʠʷ ʠ ʧʦʜʙʦʨʘ, 

ʧʦʣʫʯʠʪʴ ʢʦʤʧʣʝʢʪ ʵʢʟʦʛʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʩʝʛʤʝʥʪʘ ʩ ʠʟʚʝʩʪʥʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (Barguzin-1), ʘ ʟʘʪʝʤ, ʧʨʠʤʝʥʠʚ ʝʛʦ ʢ ʜʨʫʛʠʤ 

ʦʙʲʝʢʪʘʤ, ʧʦʣʫʯʠʪʴ ʠʩʢʦʤʳʝ ʟʥʘʯʝʥʠʷ. ɺ ʮʝʣʦʤ, ʵʢʩʧʝʨʠʤʝʥʪ ʚʳʛʣʷʜʠʪ ʢʘʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʜʙʦʨ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʚ ʚʠʜʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠ ʙʣʠʟʢʦʡ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʨʝʣʴʝʬʫ. 

ɸʚʪʦʨ ʥʝ ʩʪʘʚʠʣ ʩʝʙʝ ʮʝʣʴ, ʚ ʪʦʯʥʦʩʪʠ ʚʦʩʩʦʟʜʘʪʴ ʨʝʘʣʴʥʳʡ ʣʘʥʜʰʘʬʪ, ʯʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʥʫʪʨʝʥʥʶʶ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʛʤʝʥʪʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ CHILD - 

ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʚʳʩʪʫʧʠʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʠ ʚʦʟʨʘʩʪʘ 

ʧʦʟʜʥʝʦʨʦʛʝʥʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʪʜʝʣʴʥʳʤ ʬʘʩʝʪʘʤ, 

ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʦʙʩʪʚʝʥʥʳʡ ʤʝʪʦʜ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʠʩʭʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ; ʩʫʪʴ ʝʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ (ʇʨʠʣʦʞʝʥʠʝ 3). 

ʇʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ ʤʦʜʝʣʠʨʫʝʤʳʡ ʩʝʛʤʝʥʪ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʚʦʜʦʨʘʟʜʝʣʦʚ 

ʦʜʠʥʘʢʦʚʦʡ ʰʠʨʠʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʰʠʨʠʥʝ ʠʩʢʦʤʦʡ ʬʘʩʝʪʳ. ɼʣʠʥʘ 

ʩʢʣʦʥʘ ʚʳʯʠʩʣʷʝʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʮʝʥʘʨʠʷ, 

ʧʨʦʩʪʳʤ ʚʳʯʠʪʘʥʠʝʤ ʚʝʣʠʯʠʥʳ ʘʤʧʣʠʪʫʜʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʦʪ 

ʩʦʚʨʝʤʝʥʥʦʡ ʜʣʠʥʳ ʵʩʢʘʨʧʤʝʥʪʘ. ʅʘʯʘʣʴʥʳʡ ʫʢʣʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʥʦ ʢʘʢ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʢʣʦʥʘ 

ʚʝʨʰʠʥʥʦʛʦ ʩʢʘʪʘ. ʈʘʟʜʝʣʠʪʝʣʴʥʳʝ ʜʦʣʠʥʳ ʚ ʠʩʭʦʜʥʦʡ ʩʝʪʢʝ ʟʘʥʠʤʘʶʪ 2/3 

ʩʢʣʦʥʘ, ʧʨʠ ʵʪʦʤ ʛʣʫʙʠʥʘ ʨʫʩʣʘ ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʠʩʪʦʢʘ ʢ 

ʫʩʪʴʶ. ʂʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʦʧʝʨʘʮʠʠ ʩʣʫʞʠʪ PTS-ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʦ ʥʘʯʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; ʦʥ ʠʥʜʠʚʠʜʫʘʣʝʥ ʜʣʷ ʢʘʞʜʦʛʦ 

ʦʙʲʝʢʪʘ ʠ ʢʘʞʜʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʮʝʥʘʨʠʷ. ɸʣʛʦʨʠʪʤ ʩʦʟʜʘʥʠʷ ʵʪʠʭ ʬʘʡʣʦʚ 

ʜʦʩʪʘʪʦʯʥʦʡ ʩʣʦʞʥʳʡ ʠ ʚʢʣʶʯʘʝʪ ʤʥʦʞʝʩʪʚʦ ʵʪʘʧʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (Excel, Global Mapper, Random Number Generator), 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʥʦʛʠʝ ʧʨʦʮʝʜʫʨʳ ʙʳʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ.  
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ʕʪʘʣʦʥʥʳʡ ʦʙʲʝʢʪ Barguzin-1 (ʨʠʩ. 22ʘ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʩʢʘʨʧʤʝʥʪ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ (ʉʘʨʘʥʭʫʨʩʢʘʷ 

ʢʫʣʠʩʘ), ʦʙʨʘʤʣʷʶʱʝʤ ʋʣʶʥʩʢʫʶ ʚʧʘʜʠʥʫ-ʩʘʪʝʣʣʠʪ. ʉ ʬʣʘʥʛʦʚ ʩʝʛʤʝʥʪ 

ʦʛʨʘʥʠʯʝʥ ʜʦʣʠʥʘʤʠ ʨʝʢ ʊʫʨʛʦʤʦʣ ʠ ʋʣʴʟʳʭʘ (ʥʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʘ ʪʦʣʴʢʦ 

ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ).  

 

 

ʈʠʩ. 22ʘ. ʉʝʛʤʝʥʪ Barguzin-1 (ɹʘʨʛʫʟʠʥʩʢʠʡ ʭʨʝʙʝʪ, ʋʣʶʥʩʢʘʷ ʚʧʘʜʠʥʘ) 

ʎʠʬʨʘʤʠ ʧʦʢʘʟʘʥʳ ʥʦʤʝʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʬʘʩʝʪ, ʟʘʰʪʨʠʭʦʚʘʥʥʘʷ ʦʙʣʘʩʪʴ ï 

ʢʦʥʪʫʨ ʚʦʟʤʦʞʥʦʛʦ ʩʢʘʣʴʥʦʛʦ ʦʧʦʣʟʥʷ. 

 

ʕʩʢʘʨʧʤʝʥʪ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʛʨʝʙʥʝʡ, 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦ ʬʨʦʥʪʝ ʪʨʝʫʛʦʣʴʥʳʤʠ, ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʨʘʩʯʣʝʥʝʥʥʳʤʠ, 

ʬʘʩʝʪʘʤʠ. ʇʨʦʬʠʣʠ ʚʝʨʰʠʥʥʳʭ ʩʢʘʪʦʚ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʪʫʧʝʥʯʘʪʦʩʪʴʶ. ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʢʦʥʪʝʢʩʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʨʠ ʚʦʜʦʨʘʟʜʝʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʵʩʢʘʨʧʤʝʥʪʘ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʘʷ ʬʘʩʝʪʘ (2) ʩʠʣʴʥʦ ʨʘʟʨʫʰʝʥʘ (ʚʝʨʦʷʪʥʦ, 

ʩʢʘʣʴʥʳʤ ʦʧʦʣʟʥʝʤ), ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʀʟ ʜʚʫʭ 

ʜʨʫʛʠʭ, ʚ ʢʘʯʝʩʪʚʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʬʘʩʝʪʘ (1), ʢʦʪʦʨʘʷ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʜʠʢʘʪʦʨʦʤ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʘʩʰʪʘʙʝ ʧʦʟʜʥʝʛʦ ʢʘʡʥʦʟʦʷ. ʆʙʲʝʢʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʜʦʨʘʟʜʝʣʴʥʳʡ ʛʨʝʙʝʥʴ ʩ ʙʦʣʴʰʦʡ ʬʘʩʝʪʦʡ, ʨʘʟʜʝʣʝʥʥʦʡ 
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ʥʘ ʜʚʘ ʥʝʨʘʚʥʦʟʥʘʯʥʳʭ ʦʪʨʦʛʘ ï ʧʨʘʚʳʡ ʦʛʨʘʥʠʯʝʥ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ 

ʬʘʩʝʪʦʡ, ʥʘ ʢʦʪʦʨʫʶ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʰʠʨʠʥʳ ʚʦʜʦʨʘʟʜʝʣʘ, ʣʝʚʳʡ 

ʦʪʨʦʛ ʩʦʩʪʦʠʪ ʠʟ ʫʟʢʦʛʦ ʛʨʝʙʥʷ, ʚʳʧʦʣʦʞʝʥʥʦʛʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ, ʠ 

ʥʠʟʢʦʡ ʪʨʘʧʝʮʠʝʚʠʜʥʦʡ ʛʨʘʥʠ. ʄʦʨʬʦʣʦʛʠʷ ʚʳʙʨʘʥʥʦʡ ʬʘʩʝʪʳ ʥʝʦʜʥʦʟʥʘʯʥʘ 

ʠ ʯʘʩʪʠʯʥʦ ʦʙʫʩʣʦʚʣʝʥʘ ʚʥʝʜʨʝʥʠʝʤ ʥʝʙʦʣʴʰʦʡ ʦʧʝʨʷʶʱʝʡ ʚʝʪʢʠ ʨʘʟʣʦʤʘ, 

ʧʨʠʚʝʜʰʝʤ ʢ ʦʧʫʩʢʘʥʠʶ ʥʠʞʥʝʡ ʯʘʩʪʠ ʣʝʚʦʛʦ ʦʪʨʦʛʘ. ʕʪʦʪ ʬʘʢʪʦʨ ʫʩʠʣʠʣ 

ʚʥʫʪʨʝʥʥʝʝ ʨʘʩʯʣʝʥʝʥʠʝ ʬʘʩʝʪʳ (1), ʢʦʪʦʨʘʷ, ʚʝʨʦʷʪʥʦ, ʠ ʪʘʢ ʙʳʣʘ ʙʳ 

ʨʘʩʩʝʯʝʥʘ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʰʠʨʠʥʫ, ʩʦʧʦʩʪʘʚʠʤʫʶ ʩ ʬʘʩʝʪʦʡ (3). ɺ 

ʦʩʪʘʣʴʥʦʤ, ʚʳʙʨʘʥʥʳʡ ʦʙʲʝʢʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʠʪʝʨʠʷʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʦʩʦʙʝʥʥʦ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʣʦʞʥʦʩʪʴ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʛʦ ʩʪʨʦʝʥʠʷ 

ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʛʜʝ ʩʣʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʧʨʦʪʷʞʝʥʥʳʝ ʩʢʣʦʥʳ, ʥʝ 

ʥʘʨʫʰʝʥʥʳʝ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʨʘʟʣʦʤʘʤʠ.  

ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʵʪʘʣʦʥʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʝʪʢʘ ʥʘʯʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦ 

ʩʨʝʜʥʠʤ ʨʘʟʨʝʰʝʥʠʝʤ 100 ʤ, ʜʣʠʥʘ ʩʢʣʦʥʘ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʧʦʜʥʷʪʠʷ ī 3400 

ʤ (ʩʦʚʨʝʤʝʥʥʘʷ ī 4500 ʤ), ʫʢʣʦʥ ī 5Á. ʋʛʦʣ ʧʘʜʝʥʠʷ ʨʘʟʣʦʤʘ ~ 60Á.  

ʈʝʞʠʤ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, 

ʠʥʪʝʨʚʘʣ) ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʜʘʥʥʳʤ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʤʝʪʝʦʩʪʘʥʮʠʠ 

çɹʘʨʛʫʟʠʥè. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʚʝʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʧʷʪʠʤʠʣʣʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʢʘʞʝʪʩʷ ʥʝʣʦʛʠʯʥʳʤ, ʥʦ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚ ʛʣʘʚʝ 2, 

ʢʣʠʤʘʪ ʇʨʠʙʘʡʢʘʣʴʷ, ʥʘʯʠʥʘʷ ʩ ʧʦʟʜʥʝʛʦ ʧʣʠʦʮʝʥʘ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʤʝʥʷʣʩʷ, ʘ 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʤʦʞʥʦ ʫʩʣʦʚʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʨʝʜʥʠʝ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʚʘʨʠʘʮʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʰʠʨʦʪʦʡ ʦʙʲʝʢʪʘ ʠʣʠ ʵʢʩʧʦʟʠʮʠʝʡ 

ʩʢʣʦʥʘ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʠʭ ʜʠʘʧʘʟʦʥ, ʥʝ 

ʧʨʠʚʦʜʷʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʜʣʷ ʜʣʠʪʝʣʴʥʳʭ 

ʧʝʨʠʦʜʦʚ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʚ ʢʦʪʦʨʳʭ 

ʙʫʜʫʪ ʫʯʠʪʳʚʘʪʴʩʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚʦ ʚʨʝʤʝʥʠ, ʚʢʣʶʯʘʷ ʚʦʧʨʦʩ 

ʧʦʢʨʦʚʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʥʦ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʪʝʤʫ ʢʣʠʤʘʪʘ ʙʳʣʦ ʨʝʰʝʥʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʫʧʨʦʩʪʠʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ 
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ʤʦʜʝʣʠ ʩʦʩʪʘʚʣʷʝʪ 330 ʤʤ/ʛʦʜ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ (P) ï 4.84 

ʤ/ʛʦʜ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʙʳʪʠʷ - 6 ʯʘʩʦʚ, ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ 

ʥʠʤʠ ī 82 ʯʘʩʘ (~100 ʜʥʝʡ ʩ ʦʩʘʜʢʘʤʠ).  

ʕʩʢʘʨʧʤʝʥʪ ʩʣʦʞʝʥ ʢʦʨʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ (ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʛʨʘʥʠʪʳ). 

ʕʨʦʜʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʤʝʣʢʠʭ ʠ ʩʨʝʜʥʠʭ ʬʨʘʢʮʠʡ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʝʪ, ʣʠʙʦ ʠʤʝʝʪ ʥʝʩʫʱʝʩʪʚʝʥʥʫʶ ʪʦʣʱʠʥʫ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʩʘʜʢʦʚ 

ʚʳʥʦʩʠʪʩʷ ʚʦ ʚʧʘʜʠʥʫ, ʬʦʨʤʠʨʫʷ ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʧʨʝʜʛʦʨʥʳʡ ʦʪʢʦʩ: ʚ 

ʤʦʜʝʣʠ ʦʥ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʥʠʞʥʷʷ ʝʝ ʛʨʘʥʠʮʘ ʧʨʦʭʦʜʠʪ ʧʦ 

ʨʘʟʣʦʤʫ. ʂʨʫʧʥʦʛʣʳʙʦʚʳʝ ʢʫʨʫʤʦʚʳʝ ʧʦʣʷ ʠ ʢʘʤʝʥʥʳʝ ʧʦʪʦʢʠ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʩʪʘʚʘʷʩʴ ʥʘ ʩʢʣʦʥʝ, ʟʘʤʝʪʥʦ ʚʣʠʷʶʪ ʥʘ ʝʛʦ ʩʦʚʨʝʤʝʥʥʳʡ 

ʣʘʥʜʰʘʬʪ, ʥʦ ʠʭ ʜʝʥʫʜʘʮʠʦʥʥʘʷ ʨʦʣʴ ʥʝʚʳʩʦʢʘ. ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʦʪʜʝʣʴʥʦʩʪʝʡ 

(5 ʩʤ), ʧʨʠʥʷʪʳʡ ʚ ʤʦʜʝʣʠ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥʥʳʤ [Whittaker et al., 2007; Attal 

et al., 2008], ʧʦʣʫʯʝʥʥʳʤ ʜʣʷ ʦʙʲʝʢʪʦʚ ʩʦ ʩʭʦʞʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʘʩʘʪʝʣʴʥʦʛʦ ʩʜʚʠʛʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (Kt) ʨʘʚʝʥ 1174 (ʧʨʠ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 0.03). ʂʨʠʪʠʯʝʩʢʦʝ ʩʜʚʠʛʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ (Űcr) 

ʜʣʷ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʩʦʩʪʘʚʣʷʝʪ 35 ʇʘ, ʜʣʷ ʨʝʛʦʣʠʪʦʚ 6.6 ʇʘ (ʧʨʠ ʧʣʦʪʥʦʩʪʠ 

2600 ʠ 1300 ʢʛ/ʤ3, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ); ʢʦʵʬʬʠʮʠʝʥʪ ʐʠʣʜʩʘ (ŰÅ) ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʦʜʠʥʘʢʦʚ (0.045). ʂʦʵʬʬʠʮʠʝʥʪ ʵʨʦʟʠʠ (KE) ʜʣʷ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʨʘʚʝʥ 

0.000014 (ɚ = 0.091), ʜʣʷ ʨʝʛʦʣʠʪʦʚ ʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ 0.000028 (ɚ = 

0.088). ʊʨʘʥʩʧʦʨʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (Kf) ʩʦʩʪʘʚʣʷʝʪ 3391.  

ʀʥʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ 

ʥʠʯʪʦʞʥʦ ʤʘʣʳ (0.0018 ʤ/ʛʦʜ ʠ 0.018 ʤ2/ʛʦʜ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʧʦʵʪʦʤʫ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʧʘʜʝʥʠʷ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʤʦʜʝʣʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʩʮʝʥʘʨʠʶ ʍʦʨʪʦʥʘ ʩ ʚʢʣʶʯʝʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ 

LAKEFILL .  

ʇʘʨʘʤʝʪʨʳ ʛʝʦʤʝʪʨʠʠ ʨʫʩʣʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʳʰʝʦʧʠʩʘʥʥʳʭ, 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʯʘʩʪʠʯʥʦ ʦʧʠʨʘʷʩʴ ʥʘ 

ʤʘʪʝʨʠʘʣʳ ɹʨʘʡʘʥʘ ɹʣʝʜʩʦ [Bledsoe et al., 2004]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  
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ʘ) ʰʠʨʠʥʘ ʨʫʩʣʘ (kw = 7; ɤb= 0,5; ɤs= 0.5); 

ʙ) ʛʣʫʙʠʥʘ ʨʫʩʣʘ (kd = 0.08; ŭb= 0.3; ŭs= 0.3); 

ʚ) ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʜʥʘ (n = 0.03; ɜb= 0; ɜs= 0). 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʩʢʣʦʥʦʚʦʛʦ ʢʨʠʧʘ ʚ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʫʨʘʚʥʝʥʠʝ 

ʥʝʣʠʥʝʡʥʦʡ ʜʠʬʬʫʟʠʠ. ʂʨʠʪʠʯʝʩʢʠʡ ʫʢʣʦʥ (Sc) ʩʦʩʪʘʚʣʷʝʪ 0.8 ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʫʛʣʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʜʣʷ ʛʨʘʥʠʪʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ (KD), 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʤʦʜʝʣʠ, ʨʘʚʝʥ 0.05 ʤ2/ʛʦʜ; ʦʥ ʙʳʣ ʟʘʠʤʩʪʚʦʚʘʥ ʠʟ ʨʘʙʦʪʳ 

ʂʘʨʦʣʴ ʇʝʪʠ [Petit, 2009b], ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʪʦʪ ʞʝ ʨʝʛʠʦʥ ʠ ʠʜʝʥʪʠʯʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ ʩʝʪʢʠ. ɺ ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʠ ʜʘʥʥʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʢʦʨʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʡ ʵʨʦʟʠʠ 0.27 ʤʤ/ʛʦʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʤʦʜʝʣʠ ʙʳʣʠ 

ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʦʜʥʦʟʥʘʯʥʳʤʠ ʠ ʥʝ ʪʨʝʙʦʚʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʧʦʜʙʦʨʘ, ʢʦʪʦʨʳʡ ʢʦʩʥʫʣʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʫʩʣʦʚʦʡ ʛʝʦʤʝʪʨʠʠ. ɺ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʤʦʜʝʣʴ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʧʪʠʤʘʣʴʥʦʡ 

(ʜʦʩʪʠʞʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦʛʦ ʦʧʪʠʤʫʤʘ ʟʜʝʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʩʫʱʝʩʪʚʠʤʦ). 

ʈʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʥ ʚ ʚʠʜʝ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ (ʨʠʩ. 22ʙ) ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʛʨʘʬʠʢʘ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ, ʨʝʘʣʴʥʦʛʦ ʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ (ʨʠʩ. 22ʚ).  

 

ʈʠʩ. 22ʙ. ʆʙʲʝʢʪ Barguzin-1: ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ï 0.4 

ʤʤ/ʛʦʜ, ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ ï 5 ʤʣʥ ʣʝʪ). 
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ʈʠʩ. 22ʚ. ʆʙʲʝʢʪ Barguzin-1: ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʛʨʝʙʥʷ (ʛʦʣʫʙʘʷ ʣʠʥʠʷ ï ʨʝʘʣʴʥʳʡ ʧʨʦʬʠʣʴ, ʢʨʘʩʥʘʷ ʣʠʥʠʷ - ʤʦʜʝʣʴ). 

 

ʇʦʣʫʯʝʥʥʳʡ ʧʨʦʬʠʣʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʘʢ 

ʜʣʷ ʬʘʩʝʪʳ, ʪʘʢ ʠ ʜʣʷ ʚʝʨʰʠʥʥʦʛʦ ʩʢʘʪʘ, ʧʨʠ ʵʪʦʤ ʜʣʷ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʡ 

ʬʘʩʝʪʳ ʭʘʨʘʢʪʝʨʥʳ ʪʝ ʞʝ ʯʝʨʪʳ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʩʯʣʝʥʝʥʠʷ, ʯʪʦ ʥʘʙʣʶʜʘʶʪʩʷ 

ʥʘ ʨʝʘʣʴʥʦʡ.  

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʦʙʱʠʝ ʜʣʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ (ʚ ʤʘʩʰʪʘʙʘʭ ʧʣʠʦʮʝʥ-

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʨʝʤʝʥʠ) ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʥʘʙʦʨ ʵʢʟʦʛʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʝʥʥʳʡ ʜʣʷ Barguzin-1, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʟʜʥʝʢʘʥʦʡʟʦʡʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʵʩʢʘʨʧʤʝʥʪʦʚ, ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʦʙʲʝʢʪ ʠʤʝʝʪ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʘʛʘʶʱʠʭ ʧʦʨʦʜ, 

ʩʭʦʞʠʝ ʩ ʵʪʘʣʦʥʥʳʤ ʦʙʲʝʢʪʦʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʛʣʘʚʝ 

2 ʠ ʨʘʟʜʝʣʘ 3.1. ʛʣʘʚʳ 3, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʪʦʨʦʝ ʟʘʱʠʱʘʝʤʦʝ 

ʧʦʣʦʞʝʥʠʝ: 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʪʦʜʘʭ 

ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ 

ɹʈʉ ʩ ʫʯʝʪʦʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ 

ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ. 

3.2. ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʡ ʵʚʦʣʶʮʠʠ 

ʵʩʢʘʨʧʤʝʥʪʦʚ ɹʈʉ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ 

ʵʩʢʘʨʧʤʝʥʪʦʚ, ʧʨʠʫʨʦʯʝʥʥʳʤ ʢ ʜʨʫʛʠʤ ʩʪʨʫʢʪʫʨʘʤ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ɹʈʉ, 
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ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʵʢʟʦʛʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʧʝʨʚʦʡ 

ʩʪʘʜʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺʩʝʛʦ ʚ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʜʣʷ 11 ʦʙʲʝʢʪʦʚ (ʧʨʠʣʦʞʝʥʠʝ 2). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʚʨʝʤʷ 

ʥʘʯʘʣʦ ʘʢʪʠʚʠʟʘʮʠʠ ʜʣʷ ʢʘʞʜʦʡ ʤʦʜʝʣʠ ʧʨʠʥʠʤʘʣʦʩʴ ʫʩʣʦʚʥʦ, ʪ.ʝ. 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝ ʦʧʨʝʜʝʣʷʣʦ ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʥʦ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʣʷ 

ʧʨʦʚʝʨʢʠ, ʚʦʟʤʦʞʥʦ ʣʠ ʪʦ ʠʣʠ ʠʥʦʝ ʨʝʰʝʥʠʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʤʦʜʝʣʝʡ ʙʳʣʦ 

ʚʳʧʦʣʥʝʥʦ ʜʣʷ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ 3.5 ʠ 5 ʤʣʥ ʣʝʪ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʘʪʠʨʦʚʢʘʤ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʘʢʪʠʚʠʟʘʮʠʠ ɺ.ɼ. ʄʘʮʘ [ʄʘʮ, 

2012] ʠ ʄ. ɾʦʣʠʚʝ [Jolivet et al., 2009], ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʦʙʲʝʢʪʘʤʠ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʳʭ, ʧʦ ʚʩʝʡ 

ʚʝʨʦʷʪʥʦʩʪʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʝʝ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʘʢʪʠʚʠʟʘʮʠʠ, - ʜʣʷ 

ʥʠʭ ʙʣrʠ ʚʳʧʦʣʥʝʥʳ ʤʦʜʝʣʠ ʚ ʜʠʘʧʘʟʦʥʝ 1 ï 3.5 ʤʣʥ ʣʝʪ. ʋʛʦʣ ʧʘʜʝʥʠʷ 

ʨʘʟʣʦʤʘ ʚ ʤʦʜʝʣʷʭ ʚʳʙʠʨʘʣʩʷ ʜʦʩʪʘʪʦʯʥʦ ʫʩʣʦʚʥʦ. ɺ ʢʘʯʝʩʪʚʝ ʜʝʬʦʣʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʙʳʣ ʧʨʠʥʷʪ ʫʛʦʣ 60Á, ʦʥ ʧʨʠʤʝʥʷʣʩʷ, ʝʩʣʠ ʜʘʥʥʳʝ ʧʦ ʨʘʟʣʦʤʫ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʣʠʙʦ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ. ɼʘʥʥʳʡ ʫʛʦʣ ʧʘʜʝʥʠʷ 

ʧʨʠʤʝʥʷʣʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɼʠʘʧʘʟʦʥ ʩʢʦʨʦʩʪʝʡ 

ʚ ʤʦʜʝʣʷʭ ʩʦʩʪʘʚʠʣ 0.2 ï 0.8 ʤʤ/ʛʦʜ. ʅʝ ʚʩʝ çʬʠʥʘʣʴʥʳʝè ʤʦʜʝʣʠ ʧʦʢʘʟʘʣʠ 

ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʩʢʦʤʦʡ ʤʦʨʬʦʤʝʪʨʠʠ, ʯʪʦ ʙʳʣʦ ʦʞʠʜʘʝʤʦ, ʫʯʠʪʳʚʘʷ 

ʨʘʟʥʦʦʙʨʘʟʠʠ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʦʙʲʝʢʪʦʚ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʧʦʧʨʘʚʢʠ, 

ʦʙʲʷʩʥʷʶʱʠʝ ʥʝʩʦʛʣʘʩʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʜʘʞʝ ʥʝʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʇʝʨʚʳʡ ʦʙʲʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʛʤʝʥʪʫ ɹʘʡʢʘʣʴʩʢʦʛʦ 

ʭʨʝʙʪʘ Baikal-7 (ʨʠʩ. 23ʘ), ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʢ ʶʛʫ ʦʪ ʤʳʩʘ ɿʘʚʦʨʦʪʥʳʡ (ʉʝʚʝʨʦ-

ɹʘʡʢʘʣʴʩʢʘʷ ʚʧʘʜʠʥʘ); ʩʣʦʞʝʥ ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʤʠ 

ʩʣʘʙʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʉʝʛʤʝʥʪ ʠʤʝʝʪ ʉɺ-ʧʨʦʩʪʠʨʘʥʠʝ (41Á), 

ʟʘʥʠʤʘʝʪ ʚʩʶ ʜʣʠʥʫ ʩʢʣʦʥʘ, ʫ ʧʦʜʥʦʞʴʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʩʪʫʧʝʥʴʶ, ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʩʢʨʳʪʘ ʧʦʜ ʚʦʜʦʡ. ʕʩʢʘʨʧʤʝʥʪ ʚʢʣʶʯʘʝʪ ʪʨʠ ʢʨʫʧʥʳʭ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʛʨʝʙʥʷ, ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʦʣʴʰʠʝ ʬʘʩʝʪʳ, 

ʨʘʟʙʠʪʳʝ ʙʦʣʝʝ ʤʝʣʢʠʤʠ ʛʨʘʥʷʤʠ. ʊʨʝʪʠʡ, ʥʘʠʙʦʣʝʝ ʫʟʢʠʡ ʛʨʝʙʝʥʴ, ʚʦ ʬʨʦʥʪʝ 

ʦʛʨʘʥʠʯʝʥ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ ʙʘʟʘʣʴʥʦʡ ʬʘʩʝʪʦʡ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪʨʦʥʫʪʦʡ 
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ʨʫʩʣʦʚʦʡ ʵʨʦʟʠʝʡ (ʢʦʦʨʜʠʥʘʪʳ 54.28ÁN, 108.42ÁE). ɺʳʩʦʪʘ ʬʘʩʝʪʳ ʩʦʩʪʘʚʣʷʝʪ 

784 ʤ, ʫʛʦʣ ʥʘʢʣʦʥʘ 31Á, ʰʠʨʠʥʘ 1750 ʤ, ʚʳʩʦʪʘ ʵʩʢʘʨʧʤʝʥʪʘ 1313 ʤ, ʜʣʠʥʘ 

ʩʢʣʦʥʘ ï 3100. ɺʝʨʰʠʥʥʳʡ ʩʢʘʪ ʠʤʝʝʪ ʚʦʛʥʫʪʳʡ, ʥʝʤʥʦʛʦ ʩʪʫʧʝʥʯʘʪʳʡ 

ʧʨʦʬʠʣʴ.  

 

 

ʈʠʩ. 23ʘ. ʉʝʛʤʝʥʪ Baikal-7 (ɹʘʡʢʘʣʴʩʢʠʡ ʭʨʝʙʝʪ, ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʘʷ ʚʧʘʜʠʥʘ) 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʜʣʷ ʜʚʫʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. ʅʝ ʚʩʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʨʘʟʚʠʪʠʝ ʪʨʝʫʛʦʣʴʥʳʭ ʙʘʟʘʣʴʥʳʭ ʬʘʩʝʪ, 

ʤʥʦʛʠʝ ʤʦʜʝʣʠ ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʩʠʣʴʥʫʶ ʩʪʝʧʝʥʴ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʩ ʨʘʟʚʠʪʠʝʤ 

ʫʟʢʠʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʛʨʝʙʥʝʡ. ɻʨʘʬʠʢʠ çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭè ʧʨʦʬʠʣʝʡ 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 23ʙ, ʨʠʩʫʥʢʠ ī ʚ ʧʨʠʣʦʞʝʥʠʠ 2. 

 

 

ʈʠʩ. 23ʙ. ʆʙʲʝʢʪ Baikal-7. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʛʨʘʬʠʢʠ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʛʨʝʙʥʝʡ (ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʠ 5 ʤʣʥ ʣʝʪ) 
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ʇʨʦʬʠʣʴ, ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʢ ʨʝʘʣʴʥʦʤʫ, ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʩʢʦʨʦʩʪʠ 

ʧʦʜʥʷʪʠʷ ʨʘʚʥʦʡ 0.5 ʤʤ/ʛʦʜ ʠ ʚʨʝʤʝʥʠ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʤʣʥ ʣʝʪ (ʨʠʩ. 23 ʚ, ʛ). 

 

 

ʈʠʩ. 23ʚ. ʆʙʲʝʢʪ Baikal-7: ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ï 0.5 ʤʤ/ʛʦʜ, 

ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ ï 3.5 ʤʣʥ ʣʝʪ). 

 

 

ʈʠʩ. 23ʛ. ʆʙʲʝʢʪ Baikal-7: ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʛʨʝʙʥʷ (ʛʦʣʫʙʘʷ ʣʠʥʠʷ ï ʨʝʘʣʴʥʳʡ ʧʨʦʬʠʣʴ, ʢʨʘʩʥʘʷ ʣʠʥʠʷ - ʤʦʜʝʣʴ) 

 

ʉʝʛʤʝʥʪ NMW-16 (ʨʠʩ. 24ʘ) ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʉʝʚʝʨʦ-ʄʫʡʩʢʦʛʦ 

ʭʨʝʙʪʘ (ʚʦʩʪʦʯʥʦʝ ʦʢʦʥʯʘʥʠʝ ɺʝʨʭʥʝʘʥʛʘʨʩʢʦʡ ʚʧʘʜʠʥʳ), ʨʘʩʧʦʣʦʞʝʥ ʧʦ 

ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ ʨʝʢʠ ʗʥʯʫʢʘʥ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʉɺ-ʧʨʦʩʪʠʨʘʥʠʝʤ (58Á); 

ʩʣʦʞʝʥ ʧʘʣʝʦʟʦʡʩʢʠʤʠ ʛʨʘʥʠʪʘʤʠ. ʕʩʢʘʨʧʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʨʘʚʦʤ ʬʣʘʥʛʝ 

ʤʘʩʩʠʚʥʦʛʦ ʦʪʨʦʛʘ. ɺʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʭ ʙʘʟʘʣʴʥʳʭ 

ʬʘʩʝʪ: ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʘʷ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ 

ʮʝʥʪʨʝ ʩʝʛʤʝʥʪʘ (56.2ÁN, 112.73ÁE). ɺʳʩʦʪʘ ʚʳʙʨʘʥʥʦʡ ʬʘʩʝʪʳ ʩʦʩʪʘʚʣʷʝʪ 478 

ʤ, ʫʛʦʣ ʥʘʢʣʦʥʘ 27Á, ʰʠʨʠʥʘ 1103 ʤ, ʚʳʩʦʪʘ ʵʩʢʘʨʧʤʝʥʪʘ 981 ʤ, ʜʣʠʥʘ ʩʢʣʦʥʘ 

ī 2945 ʤ. ɺʝʨʰʠʥʥʳʡ ʩʢʘʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʷʤʳʤ, ʥʝʤʥʦʛʦ ʩʪʫʧʝʥʯʘʪʳʤ, 

ʧʨʦʬʠʣʝʤ.  
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ʈʠʩ. 24a. ʉʝʛʤʝʥʪ NMW-16 (ʉʝʚʝʨʦ-ʄʫʡʩʢʠʡ ʭʨʝʙʝʪ, ɺʝʨʭʥʝʘʥʛʘʨʩʢʘʷ ʚʧʘʜʠʥʘ) 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (24ʙ). ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʙʣʠʟʢʠʡ ʧʨʦʬʠʣʴ ʙʳʣ ʧʦʣʫʯʝʥ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʦʜʥʷʪʠʷ 0.3 ʤʤ/ʛʦʜ, ʧʨʠ ʵʪʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʦʯʝʥʴ ʩʭʦʞʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʦʙʦʠʭ ʚʨʝʤʝʥʥʳʭ 

ʦʪʨʝʟʢʦʚ. ʕʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʨʘʟʚʠʪʠʠ ʣʘʥʜʰʘʬʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (ʯʪʦ, ʚ ʮʝʣʦʤ, ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʵʩʢʘʨʧʤʝʥʪʦʚ ʩ 

ʪʨʝʫʛʦʣʴʥʳʤʠ ʬʘʩʝʪʘʤʠ) ʠ ʜʦʩʪʠʞʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʩʤ. ʨʘʟʜʝʣ 

1.3). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ ʜʣʷ ʦʙʲʝʢʪʘ NMW-16 ʩ 

ʧʦʤʦʱʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝ ʫʜʘʣʦʩʴ, ʥʦ ʦʪʯʝʪʣʠʚʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʘʷ 

ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ, ʧʨʠʝʤʣʝʤʘʷ ʜʣʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ çʩʦʭʨʘʥʥʦʩʪʴè ʵʩʢʘʨʧʤʝʥʪʘ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʦʙʲʝʢʪʦʤ Barguzin-1, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʘʢʪʠʚʠʟʠʨʦʚʘʣʩʷ 

ʨʘʥʴʰʝ, ʧʦʵʪʦʤʫ ʜʣʷ ʦʙʲʝʢʪʘ NMW-16 ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ 

ʨʝʰʝʥʠʝ ʩ ʚʨʝʤʝʥʝʤ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʤʣʥ ʣʝʪ.  
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ʈʠʩ. 24ʙ. ʆʙʲʝʢʪ NMW-16. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʛʨʘʬʠʢʠ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʛʨʝʙʥʝʡ (ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʠ 5 ʤʣʥ ʣʝʪ) 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʫʶ ʩʭʦʞʝʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʘʣʴʥʦʛʦ ʠ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʧʨʦʬʠʣʝʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ ʜʝʬʦʣʪʥʳʤ ʟʥʘʯʝʥʠʝʤ 

ʨʘʟʣʦʤʘ ʚʳʛʣʷʜʠʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʘʙʳʤ. ɸʣʴʪʝʨʥʘʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩ ʙʦʣʝʝ ʧʦʣʦʛʠʤ ʫʛʣʦʤ ʧʘʜʝʥʠʷ ʨʘʟʣʦʤʘ, 

ʩʦʩʪʘʚʣʷʶʱʠʤ 40Ü [ʃʫʥʠʥʘ, 2016]. ʆʧʪʠʤʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 24 

ʚ-ʛ, ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ʚ ʜʘʥʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʦʩʪʘʚʠʣʘ 0.35 ʤʤ/ʛʦʜ. 

 

ʈʠʩ. 24ʚ. ʆʙʲʝʢʪ NMW-16: ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ï 0.35 

ʤʤ/ʛʦʜ, ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʤʣʥ ʣʝʪ) 

 

ʈʠʩ. 24ʛ. ʆʙʲʝʢʪ NMW-16: ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʛʨʝʙʥʷ (ʛʦʣʫʙʘʷ ʣʠʥʠʷ ï ʨʝʘʣʴʥʳʡ ʧʨʦʬʠʣʴ, ʢʨʘʩʥʘʷ ʣʠʥʠʷ ī ʤʦʜʝʣʴ) 
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ʉʝʛʤʝʥʪ Nos-3 (ʨʠʩ. 25ʘ) ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ 

ʉʚʷʪʦʥʦʩʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʢ ʩʝʚʝʨʫ ʦʪ ʨʫʯʴʷ ʄʘʢʘʨʦʚʘ (ɹʘʨʛʫʟʠʥʩʢʠʡ ʟʘʣʠʚ 

ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʳ), ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʉɺ-ʧʨʦʩʪʠʨʘʥʠʝʤ (57Á). 

ʉʣʦʞʝʥ ʨʠʬʝʡʩʢʠʤʠ ʛʨʘʥʠʪʘʤʠ. ʕʩʢʘʨʧʤʝʥʪ ʚʢʣʶʯʘʝʪ ʰʝʩʪʴ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ 

ʛʨʝʙʥʝʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʙʘʟʘʣʴʥʳʤʠ ʬʘʩʝʪʘʤʠ. 

 

 

ʈʠʩ. 25ʘ. ʉʝʛʤʝʥʪ Nos-3 (ʉʚʷʪʦʥʦʩʩʢʦʝ ʧʦʜʥʷʪʠʝ, ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʘʷ ʚʧʘʜʠʥʘ) 

 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʦʜʥʘ ʠʟ ʜʚʫʭ ʮʝʥʪʨʘʣʴʥʳʭ, ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ, 

ʬʘʩʝʪ (53.61ÁN, 108.83ÁE). ʇʣʦʩʢʦʩʪʴ ʬʘʩʝʪʳ ʥʘʨʫʰʝʥʘ ʨʫʩʣʦʚʦʡ ʵʨʦʟʠʝʡ, 

ʚʳʨʘʞʝʥʥʦʡ ʚ ʚʠʜʝ ʜʚʫʭ ʥʝʨʘʚʥʦʟʥʘʯʥʳʭ ʜʦʣʠʥ. ɺʳʩʦʪʘ ʬʘʩʝʪʳ ʩʦʩʪʘʚʣʷʝʪ 

620 ʤ, ʫʛʦʣ ʥʘʢʣʦʥʘ 27Á, ʰʠʨʠʥʘ 1562 ʤ, ʚʳʩʦʪʘ ʵʩʢʘʨʧʤʝʥʪʘ 1195 ʤ, ʜʣʠʥʘ 

ʩʢʣʦʥʘ 3570 ʤ. ɺʝʨʰʠʥʥʳʡ ʩʢʘʪ ï ʩʪʫʧʝʥʯʘʪʳʡ.  

ɹʳʣʦ ʚʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʣʷ ʜʚʫʭ ʚʨʝʤʝʥʥʳʭ ʵʪʘʧʦʚ ʩ 

ʜʝʬʦʣʪʥʳʤ (~ 60Ü) ʟʥʘʯʝʥʠʝʤ ʨʘʟʣʦʤʘ (ʨʠʩ. 25ʙ). ʇʨʦʬʠʣʴ, ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ 

ʢ ʨʝʘʣʴʥʦʤʫ ʙʳʣ ʧʦʣʫʯʝʥ ʜʣʷ ʩʢʦʨʦʩʪʠ 0.3 ʤʤ/ʛʦʜ ʠ ʚʨʝʤʝʥʠ 3.5 ʤʣʥ ʣʝʪ, 

ʦʜʥʘʢʦ ʥʝʣʴʟʷ ʥʝ ʧʨʠʟʥʘʪʴ ʩʣʘʙʫʶ ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ.  
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ʈʠʩ. 25ʙ. ʆʙʲʝʢʪ Nos-3. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʛʨʘʬʠʢʠ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʛʨʝʙʥʝʡ (ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʠ 5 ʤʣʥ ʣʝʪ) 

 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩ ʫʯʝʪʦʤ 

ʥʝʩʢʦʣʴʢʦ ʠʥʦʛʦ ʫʛʣʘ ʧʘʜʝʥʠʷ ʨʘʟʣʦʤʘ (~50Ü), ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦ 

ʜʘʥʥʳʤ çʂʘʨʪʳ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ...è [ʃʫʥʠʥʘ ʠ ʜʨ., 2016], ʜʣʷ ʚʨʝʤʝʥʠ 

ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʤʣʥ ʣʝʪ. ʆʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʨʠ ʩʢʦʨʦʩʪʠ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ 0.4 ʤʤ/ʛʦʜ (ʨʠʩ. 25 ʚ, ʛ), ʥʦ ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʦʨʬʦʣʦʛʠʠ ʬʘʩʝʪ ʚ ʨʝʘʣʴʥʦʩʪʠ ʠ ʚ ʤʦʜʝʣʠ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ, ʜʦʣʠʥʳ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʨʘʩʩʝʢʘʶʱʠʝ ʬʘʩʝʪʫ, ʦʪʣʠʯʘʶʪʩʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʛʣʫʙʠʥʦʡ ʚʨʝʟʘʥʠʷ, ʘ ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʦʙʝʩʧʝʯʠʣʦ ʩʦʭʨʘʥʝʥʠʝ ʚ ʨʝʣʴʝʬʝ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʬʘʩʝʪʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʩʪʘʚʠʚ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʝʝ ʦʩʥʦʚʥʦʡ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ 

ʧʘʨʘʤʝʪʨ ī ʚʳʩʦʪʫ. ʕʪʦʪ ʬʘʢʪ ʧʦʟʚʦʣʷʝʪ ʧʨʠʟʥʘʪʴ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ.   

 

ʈʠʩ. 25ʚ. ʆʙʲʝʢʪ Nos-3: ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ï 0.4 ʤʤ/ʛʦʜ, 

ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʤʣʥ ʣʝʪ) 
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ʈʠʩ. 25ʛ. ʆʙʲʝʢʪ Nos-3: ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʛʨʝʙʥʷ 

  

ʉʣʝʜʫʶʱʠʡ ʦʙʲʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʛʤʝʥʪʫ SM-12 (ʉɺ 

ʧʨʦʩʪʠʨʘʥʠʝ (36Á)), ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʥʘ ʄʫʜʠʨʠʢʘʥʩʢʦʤ ʦʪʨʦʛʝ ʖʞʥʦ-

ʄʫʡʩʢʦʛʦ ʭʨʝʙʪʘ ʩʦ ʩʪʦʨʦʥʳ ʋʣʘʥ-ʄʘʢʠʪʩʢʦʡ ʚʧʘʜʠʥʳ. ʕʩʢʘʨʧʤʝʥʪ ʩʣʦʞʝʥ 

ʨʠʬʝʡʩʢʠʤʠ ʛʨʘʥʠʪʘʤʠ. ʅʘʭʦʜʠʪʩʷ ʚʦ ʬʨʦʥʪʝ ʰʠʨʦʢʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ, ʢ ʩʝʚʝʨʫ 

ʦʪ ʨʝʢʠ ʄʫʜʠʨʠʢʘʤʩʢʠʪ ʠ ʚ ʧʣʘʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʴʰʫʶ ʬʘʩʝʪʫ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʪʨʝʭ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʛʨʘʥʝʡ (ʨʠʩ. 26ʘ). ɼʦʣʠʥʳ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʙʦʣʴʰʫʶ ʬʘʩʝʪʫ, ʟʜʝʩʴ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʘʥʪʝʮʝʜʝʥʪʥʳʭ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚʳʩʪʫʧʠʣʘ ʮʝʥʪʨʘʣʴʥʘʷ ʛʨʘʥʴ (56.11ÁN, 

114.47ÁE): ʚʳʩʦʪʘ ʬʘʩʝʪʳ 387 ʤ, ʫʛʦʣ ʥʘʢʣʦʥʘ 27Á, ʰʠʨʠʥʘ 905 ʤ, ʚʳʩʦʪʘ 

ʩɻʢʘʨʧʤʝʥʪʘ 1039 ʤ, ʜʣʠʥʘ ʩʢʣʦʥʘ 2954 ʤ. ʇʨʦʬʠʣʴ ʚʝʨʰʠʥʥʦʛʦ ʩʢʘʪʘ 

ʚʦʛʥʫʪʳʡ.  

 
ʈʠʩ. 26ʘ. ʉʝʛʤʝʥʪ SM-12 (ʖʞʥʦ-ʄʫʡʩʢʠʡ ʭʨʝʙʝʪ, ʋʣʘʥ-ʄʘʢʠʪʩʢʘʷ ʚʧʘʜʠʥʘ) 
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ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʧʦʢʘʟʘʣʘ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʣʘʥʜʰʘʬʪʘ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʭʦʜʩʪʚʦ ʧʨʦʬʠʣʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʤʦʜʝʣʷʭ ʩ 

ʨʘʟʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ (ʨʠʩ. 26ʙ). 

 

 

ʈʠʩ. 26ʙ. ʆʙʲʝʢʪ SM-12. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʛʨʘʬʠʢʠ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʛʨʝʙʥʝʡ (ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʠ 5 ʤʣʥ ʣʝʪ) 

 

ʇʨʦʬʠʣʴ, ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʢ ʨʝʘʣʴʥʦʤʫ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʜʝʣʠ, 

ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ʚ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ 0.3 ʤʤ/ʛʦʜ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ 

ʮʝʣʴʥʦʩʪʴ ʛʨʘʥʝʡ ʠ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʛʨʝʙʥʝʡ, ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʘ ʤʦʜʝʣʴ ~ 3.5 ʤʣʥ ʣʝʪ (ʨʠʩ. 26ʚ, 26ʛ). 

ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ, ʯʪʦ ʜʘʥʥʳʡ ʵʩʢʘʨʧʤʝʥʪ ʘʢʪʠʚʠʟʠʨʦʚʘʣʩʷ ʧʦʟʜʥʝʝ, ʥʦ ʥʝ 

ʤʝʥʝʝ ʯʝʤ 2,5 ʤʣʥ ʣʝʪ, ʧʦʩʢʦʣʴʢʫ ʟʘ ʤʝʥʴʰʠʡ ʩʨʦʢ, ʧʨʠ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ, ʥʝ 

ʫʩʧʝʚʘʶʪ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʜʦʣʠʥʳ, ʯʪʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʭʦʜʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ.  

 

ʈʠʩ. 26ʚ. ʆʙʲʝʢʪ SM-12: ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ï 0.3 ʤʤ/ʛʦʜ, 

ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʤʣʥ ʣʝʪ 
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ʈʠʩ. 26ʛ . ʆʙʲʝʢʪ SM-12: ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʛʨʝʙʥʷ (ʛʦʣʫʙʘʷ ʣʠʥʠʷ ï ʨʝʘʣʴʥʳʡ ʧʨʦʬʠʣʴ, ʢʨʘʩʥʘʷ ʣʠʥʠʷ ī ʤʦʜʝʣʴ). 

 

ʉʝʛʤʝʥʪ Barguzin-22 (ʨʠʩ. 27ʘ) ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʟʘʥʠʤʘʝʪ ʬʨʦʥʪ ʰʠʨʦʢʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ (ʙʦʣʴʰʦʡ 

ʬʘʩʝʪʳ) ʤʝʞʜʫ ʨʝʢʘʤʠ ɸʣʣʘ ʠ ʉʫʭʦʪʢʘ; ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʉɺ ʧʨʦʩʪʠʨʘʥʠʝʤ 

(27Á). ʉʣʦʞʝʥ ʨʠʬʝʡʩʢʠʤʠ ʛʨʘʥʠʪʘʤʠ.  

 

ʈʠʩ. 27ʘ. ʉʝʛʤʝʥʪ Barguzin-22 (ɹʘʨʛʫʟʠʥʩʢʠʡ ʭʨʝʙʝʪ, ɹʘʨʛʫʟʠʥʩʢʘʷ ʚʧʘʜʠʥʘ). 

ʇʦʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ 

 

ʕʩʢʘʨʧʤʝʥʪ ʚʢʣʶʯʘʝʪ 4 ʬʘʩʝʪʳ, ʠʥʪʝʨʝʩ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʚʝ ʮʝʥʪʨʘʣʴʥʳʝ ʛʨʘʥʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʙʳʣʘ 

ʚʳʙʨʘʥʘ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʘʷ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʣʴʥʘʷ, ʬʘʩʝʪʘ (54.73ÁN, 110.72Á E): 

ʚʳʩʦʪʘ ʬʘʩʝʪʳ 923 ʤ, ʫʛʦʣ ʥʘʢʣʦʥʘ 29Á, ʰʠʨʠʥʘ 2130, ʚʳʩʦʪʘ ʵʩʢʘʨʧʤʝʥʪʘ 1303 

ʤ, ʜʣʠʥʘ ʩʢʣʦʥʘ 4930 ʤ. ʇʨʦʬʠʣʴ ʚʝʨʰʠʥʥʦʛʦ ʩʢʘʪʘ ī ʢʦʤʧʣʝʢʩʥʳʡ (ʚʦʛʥʫʪʳʡ 
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ʧʦʜʲʝʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ ʩʤʝʥʷʝʪʩʷ ʛʣʫʙʦʢʠʤ ʧʨʦʛʠʙʦʤ). 

ʅʝʩʪʘʥʜʘʨʪʥʘʷ ʬʦʨʤʘ ʧʨʦʬʠʣʷ ʩʚʷʟʘʥʘ ʩ ʧʦʣʦʞʝʥʠʝʤ ʬʘʩʝʪʳ ʥʘ ʩʢʣʦʥʝ 

ʧʦʧʝʨʝʯʥʦʛʦ ʰʠʨʦʢʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʬʣʶʚʠʘʣʴʥʳʡ ʨʘʟʤʳʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ ʟʘ ʩʯʝʪ ʨʝʛʨʝʩʩʠʚʥʦʡ ʵʨʦʟʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʠʪʦʢʘ ɸʣʣʳ (ʧʦʢʘʟʘʥ ʛʦʣʫʙʦʡ ʩʪʨʝʣʢʦʡ).   

ʄʦʜʝʣʠʨʦʚʘʥʠʝ, ʚʳʧʦʣʥʝʥʥʦʝ ʜʣʷ ʜʚʫʭ ʚʨʝʤʝʥʥʳʭ ʦʪʨʝʟʢʦʚ, ʧʦʢʘʟʘʣʦ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʬʠʣʝʡ ʧʨʠ ʩʢʦʨʦʩʪʠ 0.5 ʤʤ/ʛʦʜ (ʨʠʩ. 27ʙ). ʇʨʠ 

ʵʪʦʤ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʢʘʩʘʝʪʩʷ ʪʦʣʴʢʦ ʬʘʩʝʪʳ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʚʝʨʰʠʥʥʦʛʦ 

ʩʢʘʪʘ, - ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘ ʙʦʣʴʰʫʶ 

ʚʳʩʦʪʫ. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʛʣʫʙʦʢʠʡ 

ʧʨʦʛʠʙ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʨʫʩʣʦʚʦʡ ʵʨʦʟʠʝʡ, ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʩʢʘʟʘʪʴ ʥʝ ʤʦʛʣʘ. 

ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ, ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. 

 

 
ʈʠʩ. 27ʙ. ʆʙʲʝʢʪ Barguzin-22. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʛʨʘʬʠʢʠ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʛʨʝʙʥʝʡ (ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʠ 5 ʤʣʥ ʣʝʪ) 

 

 ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʠʩʭʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʵʪʘʣʦʥʥʦʛʦ ʦʙʲʝʢʪʘ Barguzin-1, ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ ʜʣʷ ʵʩʢʘʨʧʤʝʥʪʘ Barguzin-

22 ʪʘʢʞʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝʤ 5 ʤʣʥ ʣʝʪ (ʨʠʩ. 27 ʚ, ʛ). 
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ʈʠʩ. 27ʚ. ʆʙʲʝʢʪ Barguzin-22: ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ï 0.5 

ʤʤ/ʛʦʜ, ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 5 ʤʣʥ ʣʝʪ) 

 

 

ʈʠʩ. 27ʛ . ʆʙʲʝʢʪ Barguzin-22: ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ ʧʨʦʬʠʣʝʡ ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ 

ʛʨʝʙʥʷ (ʛʦʣʫʙʘʷ ʣʠʥʠʷ ï ʨʝʘʣʴʥʳʡ ʧʨʦʬʠʣʴ, ʢʨʘʩʥʘʷ ʣʠʥʠʷ - ʤʦʜʝʣʴ) 

 

ʉʣʝʜʫʶʱʠʡ ʩʝʛʤʝʥʪ, Kodar-6, ʨʘʩʧʦʣʦʞʝʥ ʚʦ ʬʨʦʥʪʝ ʰʠʨʦʢʦʛʦ 

ʚʦʜʦʨʘʟʜʝʣʘ ʉɺ-ʧʨʦʩʪʠʨʘʥʠʷ (26Á), ʤʝʞʜʫ ʨʝʢʘʤʠ ɹʠʨʘʢʘʯʘʥ ʠ ʉʨʝʜʥʠʡ 

ʉʘʢʫʢʘʥ (ʨʠʩ. 28ʘ). ʉʣʦʞʝʥ ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʤʠ ʛʨʘʥʠʪʘʤʠ. ʇʦ ʩʚʦʝʡ 

ʤʦʨʬʦʣʦʛʠʠ ʦʙʲʝʢʪ ʩʭʦʞ ʩ Barguzin-22, - ʟʜʝʩʴ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʦʛʠʙ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʛʨʝʙʥʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʧʦʧʷʪʥʦʡ ʵʨʦʟʠʝʡ 

ʧʨʠʪʦʢʘ ʨʝʢʠ ɹʠʨʘʢʘʯʘʥ (ʥʘ ʨʠʩʫʥʢʝ ʦʥ ʧʦʢʘʟʘʥ ʧʫʥʢʪʠʨʦʤ ʩʦ ʩʪʨʝʣʢʦʡ). 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʦʜʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ, 

ʪʨʝʙʫʶʱʝʛʦ ʠʥʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɺʩʝ ʵʣʝʤʝʥʪʳ ʦʙʲʝʢʪʘ Barguzin-

22 ʫʩʣʦʚʥʦ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʪʝʯʝʥʠʝ ʵʪʘʧʘ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ, ʘ ʮʝʥʪʨʘʣʴʥʘʷ ʜʦʣʠʥʘ, ʨʘʩʩʝʢʘʶʱʘʷ ʩʢʣʦʥ ʂʦʜʘʨʘ (ʛʦʣʫʙʦʡ 

ʧʫʥʢʪʠʨ ʥʘ ʨʠʩ. 28ʘ), ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʨʝʚʥʝʡ.  
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ʈʠʩ. 28ʘ. ʉʝʛʤʝʥʪ Kodar-6 (ʭʨʝʙʝʪ ʂʦʜʘʨ, ʏʘʨʩʢʘʷ ʚʧʘʜʠʥʘ). ʇʦʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ 

 

ɼʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʬʘʩʝʪʘ (56.82ÁN; 117.92ÁE), 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʣʝʚʦʤ ʩʝʛʤʝʥʪʝ ʠ ʧʨʠʤʳʢʘʶʱʘʷ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʜʦʣʠʥʝ. 

ɺʳʩʦʪʘ ʚʳʙʨʘʥʥʦʡ ʬʘʩʝʪʳ ʩʦʩʪʘʚʣʷʝʪ 795 ʤ, ʫʛʦʣ ʥʘʢʣʦʥʘ 32Á, ʰʠʨʠʥʘ 1970 

ʤ. ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʛʨʝʙʥʷ ʠ ʝʛʦ ʚʳʩʦʪʘ ʩʦʩʪʘʚʣʷʶʪ 6050 ʤ ʠ 1679 ʤ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʩʢʘʨʧʤʝʥʪʘ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʪʦʣʴʢʦ ʜʣʷ ʯʘʩʪʠ ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʛʨʝʙʥʷ, ʦʪ ʧʦʜʥʦʞʴʷ ʜʦ 

ʪʦʯʢʠ ʥʘʯʘʣʘ ʧʨʦʛʠʙʘ (ʥʘ ʨʠʩʫʥʢʝ ʦʪʤʝʯʝʥʘ ʢʨʘʩʥʳʤ ʢʨʝʩʪʦʤ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʫʩʣʦʚʥʘʷ ʚʳʩʦʪʘ ʵʩʢʘʨʧʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 1289 ʤ, ʜʣʠʥʘ ʩʢʣʦʥʘ ī 3885 ʤ. 

ʀʩʢʣʶʯʘʷ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʝʨʭʥʶʶ çʥʝʠʥʬʦʨʤʘʪʠʚʥʫʶè ʯʘʩʪʴ ʧʨʦʬʠʣʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʠʞʥʠʡ ʫʯʘʩʪʦʢ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʦʞʥʦʡ ʩʪʫʧʝʥʯʘʪʦʡ ʬʦʨʤʦʡ ʧʨʦʬʠʣʷ ʠ ʟʘʤʝʪʥʳʤʠ ʩʣʝʜʘʤʠ 

ʨʫʩʣʦʚʦʡ ʵʨʦʟʠʠ ʥʘ ʩʢʣʦʥʘʭ ʛʨʝʙʥʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʩʚʠʜʝʪʝʣʝʤ ʨʝʣʴʝʬʦʦʙʨʘʟʦʚʘʥʠʷ ʟʜʝʩʴ ʦʩʪʘʝʪʩʷ 

ʪʨʝʫʛʦʣʴʥʘʷ ʬʘʩʝʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 28ʙ. 
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ʈʠʩ. 28ʙ. ʆʙʲʝʢʪ Kodar-6. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʛʨʘʬʠʢʠ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʛʨʝʙʥʝʡ (ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʠ 5 ʤʣʥ ʣʝʪ) 

 

ʇʨʦʬʠʣʴ, ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʢ ʠʟʤʝʨʝʥʥʦʤʫ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʩʢʦʨʦʩʪʠ 

0,5 ʤʤ ʛʦʜ ʜʣʷ ʜʚʫʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʨʝʤʝʥʥʳʭ ʦʪʨʝʟʢʦʚ.  

ʄʦʜʝʣʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʤʦʨʬʦʤʝʪʨʠʠ ʬʘʩʝʪ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʬʦʨʤʳ ʚʝʨʰʠʥʥʳʭ 

ʩʢʘʪʦʚ (ʩ ʫʯʝʪʦʤ ʩʪʫʧʝʥʯʘʪʦʩʪʠ). ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʝ 

ʩʭʦʜʩʪʚʦ ʩ ʙʘʨʛʫʟʠʥʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʚʢʣʶʯʘʷ ʦʙʱʫʶ ʚʠʟʫʘʣʴʥʫʶ çʟʨʝʣʦʩʪʴè 

ʣʘʥʜʰʘʬʪʦʚ, ʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʷʪʠʤʠʣʣʠʦʥʥʳʡ ʚʦʟʨʘʩʪ 

ʘʢʪʠʚʠʟʘʮʠʠ (ʨʠʩ. 28ʚ, ʛ). 

 

 

ʈʠʩ. 28ʚ. ʆʙʲʝʢʪ Kodar-6: ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ï 0,5 ʤʤ/ʛʦʜ, 

ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 5 ʤʣʥ ʣʝʪ) 
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ʈʠʩ. 28ʛ. ʆʙʲʝʢʪ Kodar-6: ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʛʨʝʙʥʷ (ʤʦʜʝʣʴ/ʨʝʘʣʴʥʦʩʪʴ) 

 

ʉʝʛʤʝʥʪ Muyakan-7 (ʨʠʩ. 29ʘ) ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ 

ʄʫʷʢʘʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ ʨʝʢʠ ʋʥʝʥ. ʕʩʢʘʨʧʤʝʥʪ ʠʤʝʝʪ ʉɺ-

ʧʨʦʩʪʠʨʘʥʠʝ (53Á); ʩʣʦʞʝʥ ʧʘʣʝʦʟʦʡʩʢʠʤʠ ʛʨʘʥʠʪʘʤʠ.  

 

ʈʠʩ. 29ʘ. ʉʝʛʤʝʥʪ Muyakan-7 (ʄʫʷʢʘʥʩʢʠʡ ʭʨʝʙʝʪ, ʄʫʷʢʘʥʩʢʘʷ ʚʧʘʜʠʥʘ) 

ʅʘ ʟʘʧʘʜʝ ʩʝʛʤʝʥʪ ʟʘʥʠʤʘʝʪ ʚʩʶ ʜʣʠʥʫ ʩʢʣʦʥʘ ʭʨʝʙʪʘ, ʚʦʩʪʦʯʥʘʷ ʝʛʦ 

ʯʘʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʦʪʨʦʛʫ, ʧʨʦʪʷʥʫʚʰʝʤʫʩʷ ʚʜʦʣʴ ʜʦʣʠʥʳ ʃʘʧʨʦ (ʧʨʠʪʦʢ 

ʄʫʷʢʘʥʘ). ʕʩʢʘʨʧʤʝʥʪ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʭ, ʥʦ 

ʥʝʦʜʥʦʨʦʜʥʳʭ, ʪʝʢʪʦʛʝʥʥʳʭ ʛʨʘʥʝʡ. ɼʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʬʘʩʝʪʘ 

ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʝʛʤʝʥʪʘ (56.21ÁN, 114.03ÁE): ʚʳʩʦʪʘ ʬʘʩʝʪʳ 738 ʤ, ʫʛʦʣ 

ʥʘʢʣʦʥʘ 32Á, ʰʠʨʠʥʘ 1500 ʤ, ʚʳʩʦʪʘ ʵʩʢʘʨʧʤʝʥʪʘ 1422 ʤ, ʜʣʠʥʘ ʩʢʣʦʥʘ ī 4439 
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ʤ. ʇʨʦʬʠʣʴ ʚʝʨʰʠʥʥʦʛʦ ʩʢʘʪʘ, ʚ ʮʝʣʦʤ, ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ, ʩʦ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʥʳʤʠ ʩʪʫʧʝʥʷʤʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 29ʙ. 

 

 

ʈʠʩ. 29ʙ. ʆʙʲʝʢʪ Muyakan-7. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʛʨʘʬʠʢʠ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʛʨʝʙʥʝʡ (ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʠ 5 ʤʣʥ ʣʝʪ) 

 

ʇʨʦʬʠʣʴ, ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʢ ʨʝʘʣʴʥʦʤʫ, ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʩʢʦʨʦʩʪʠ 0.5 

ʤʤ/ʛʦʜ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʘʢʪʠʚʠʟʘʮʠʠ. ɺ ʮʝʣʦʤ, 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʧʨʦʬʠʣʴ ʧʦʚʪʦʨʷʝʪ ʠʟʤʝʨʝʥʥʳʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʝʨʰʠʥʥʦʛʦ ʩʢʘʪʘ, ʢʦʪʦʨʘʷ ʚ ʤʦʜʝʣʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʢʨʫʪʦʡ 

ʧʦʜʲʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʪʘ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʵʩʢʘʨʧʤʝʥʪʘ ʥʘ 200 ʤ 

(å12%) ʧʨʝʚʳʰʘʝʪ ʨʝʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʊʘʢʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʵʨʦʟʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʃʘʧʨʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʩʢʣʦʥʘ. ɺ 

ʧʨʝʜʣʦʞʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʩ ʦʜʥʦʡ ʦʪʢʨʳʪʦʡ ʛʨʘʥʠʮʝʡ) ʵʪʠ 

ʧʨʦʮʝʩʩʳ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʣʠʥʫ ʩʢʣʦʥʘ ʠ 

ʙʦʣʴʰʫʶ ʚʳʩʦʪʫ ʬʘʩʝʪʳ, ʤʦʨʬʦʣʦʛʠʷ Muyakan-7 ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʦʙʲʝʢʪʦʚ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʂʦʜʘʨʘ. ɼʘʥʥʳʡ ʩʝʛʤʝʥʪ ʚʳʛʣʷʜʠʪ ʤʝʥʝʝ 

ʨʘʟʨʫʰʝʥʥʳʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʘʚʥʳʤʠ ʧʨʦʬʠʣʷʤʠ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʛʨʝʙʥʝʡ, ʠʟ ʯʝʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʙʦʣʝʝ ʤʦʣʦʜʦʤ 

ʚʦʟʨʘʩʪʝ ʦʙʲʝʢʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʳʛʣʷʜʠʪ 

ʨʝʟʫʣʴʪʘʪ, ʧʦʣʫʯʝʥʥʳʡ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 3.5 ʤʣʥ ʣʝʪ. ɸʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʝʘʣʴʥʳʡ ʧʨʦʬʠʣʴ ʟʘʥʠʤʘʝʪ ʥʘ 

ʛʨʘʬʠʢʝ ʩʨʝʜʠʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʢʨʠʚʳʤʠ ʟʥʘʯʝʥʠʡ 0.4 ʠ 0.5. ɼʣʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʝʰʝʥʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʧʦʜʥʷʪʠʷ 0.45 ʤʤ/ʛʦʜ (ʨʠʩ. 29 ʚ, ʛ). 
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ʈʠʩ. 29ʚ. ʆʙʲʝʢʪ Muyakan-7: ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ï 0.45 

ʤʤ/ʛʦʜ, ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʤʣʥ ʣʝʪ 

 

 

ʈʠʩ. 29ʛ. ʆʙʲʝʢʪ Muyakan-7: ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʛʨʝʙʥʷ 

ʉʝʛʤʝʥʪ Nos-9 (ʨʠʩ. 30ʘ) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ 

ʉʚʷʪʦʥʦʩʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʤʝʞʜʫ ʤʳʩʦʤ ʅʠʞʥʝʝ ʀʟʛʦʣʦʚʴʝ ʠ ʨʫʯʴʝʤ 

ɿʝʣʝʥʝʥʴʢʠʤ; ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʉɺ ʧʨʦʩʪʠʨʘʥʠʝʤ (38Á). ʉʣʦʞʝʥ 

ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʤʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ. ɼʣʠʥʘ ʩʢʣʦʥʘ 

ʵʩʢʘʨʧʤʝʥʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʅʠʞʥʝʛʦ ʀʟʛʦʣʦʚʴʷ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʘʷ ʬʘʩʝʪʘ 

ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʝʛʤʝʥʪʘ (53.56ÁN, 108.6ÁE). ɺʳʩʦʪʘ ʬʘʩʝʪʳ ʩʦʩʪʘʚʣʷʝʪ 

374 ʤ, ʫʛʦʣ ʥʘʢʣʦʥʘ 30Á, ʰʠʨʠʥʘ 851 ʤ, ʚʳʩʦʪʘ ʵʩʢʘʨʧʤʝʥʪʘ 819 ʤ, ʜʣʠʥʘ 

ʩʢʣʦʥʘ 1746 ʤ.  
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ʈʠʩ. 31ʘ. ʉʝʛʤʝʥʪ Nos-9, ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ (ʉʚʷʪʦʥʦʩʩʢʦʝ ʧʦʜʥʷʪʠʝ, ʉʝʚʝʨʦ-

ɹʘʡʢʘʣʴʩʢʘʷ ʚʧʘʜʠʥʘ). 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʦʪ 

1 ʜʦ 3.5 ʤʣʥ ʣʝʪ ʠ ʨʘʟʣʠʯʥʳʭ ʫʛʣʘʭ ʧʘʜʝʥʠʷ ʨʘʟʣʦʤʘ (ʦʧʦʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ 2). ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ 

ʩʢʦʨʦʩʪʠ 0.4 ʤʤ/ʛʦʜ, ʫʛʣʝ ʧʘʜʝʥʠʷ 55Á ʠ ʚʨʝʤʝʥʠ ʘʢʪʠʚʠʟʘʮʠʠ 2.5 ʤʣʥ ʣ.ʥ (ʨʠʩ. 

30ʙ, ʚ). ɺʳʩʦʪʘ ʠ ʫʛʦʣ ʥʘʢʣʦʥʘ ʬʘʩʝʪʳ ʚ ʤʦʜʝʣʠ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʝʘʣʴʥʳʤ, ʥʦ ʧʨʦʬʠʣʴ ʚʝʨʰʠʥʥʦʛʦ ʩʢʘʪʘ ʦʢʘʟʘʣʩʷ ʧʨʷʤʳʤ, ʘ ʥʝ 

ʚʦʛʥʫʪʳʤ. ɼʘʥʥʦʝ ʥʝʩʦʛʣʘʩʠʝ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʨʝʙʥʷ: ʛʨʫʙʦ ʛʦʚʦʨʷ, ʧʨʦʛʨʘʤʤʘ, ʩʦʟʜʘʚʘʷ ʚʳʩʦʢʠʡ, ʥʦ 

ʢʦʨʦʪʢʠʡ, ʩʢʣʦʥ, çʥʝ ʫʩʧʝʚʘʝʪè ʜʦʙʘʚʣʷʪʴ ʚ ʤʦʜʝʣʴ ʜʝʥʫʜʘʮʠʦʥʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʜʝʣʠ 

ʨʝʘʣʴʥʳʤ ʬʦʨʤʘʤ, ʚ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ, ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ.  
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ʈʠʩ. 30ʙ. ʆʙʲʝʢʪ Nos-9 : ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ï 0.4 ʤʤ/ʛʦʜ, 

ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 2.5 ʤʣʥ ʣʝʪ) 

 

 

 

 

 

 

ʈʠʩ. 30ʚ . ʆʙʲʝʢʪ Nos-

10: ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ 

ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʛʨʝʙʥʷ 

(ʛʦʣʫʙʘʷ ʣʠʥʠʷ ï ʨʝʘʣʴʥʳʡ 

ʧʨʦʬʠʣʴ, ʢʨʘʩʥʘʷ ʣʠʥʠʷ - 

ʤʦʜʝʣʴ) 

 

 

ʉʝʛʤʝʥʪ SM-27 (ʨʠʩ. 31ʘ) ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʦʩʪʦʯʥʦʤ ʬʣʘʥʛʝ ʖʞʥʦ-

ʄʫʡʩʢʦʛʦ ʭʨʝʙʪʘ, ʢ ʚʦʩʪʦʢʫ ʦʪ ɺʠʪʠʤʘ. ʕʩʢʘʨʧʤʝʥʪ ʟʘʥʠʤʘʝʪ ʯʘʩʪʴ ʩʝʚʝʨʥʦʛʦ 

ʩʢʣʦʥʘ ʦʪʨʦʛʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʤʝʞʜʫ ʄʫʡʩʢʦʡ ʚʧʘʜʠʥʦʡ ʠ ʜʦʣʠʥʦʡ ʨʝʢʠ 

ʊʘʢʩʠʤʘ; ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʉɺ ʧʨʦʩʪʠʨʘʥʠʝʤ (55Á). ʉʣʦʞʝʥ 

ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʉʝʛʤʝʥʪ ʩʦʩʪʦʠʪ ʠʟ ʥʝʦʜʥʦʨʦʜʥʳʭ 

ʙʘʟʘʣʴʥʳʭ ʬʘʩʝʪ, ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʭʨʘʥʠʚʰʘʷʩʷ ʛʨʘʥʴ (56.26Á N, 116.07Á E): ʚʳʩʦʪʘ ʬʘʩʝʪʳ 503 ʤ, 

ʫʛʦʣ ʥʘʢʣʦʥʘ 28Á, ʰʠʨʠʥʘ 945 ʤ, ʚʳʩʦʪʘ ʵʩʢʘʨʧʤʝʥʪʘ 974 ʤ, ʜʣʠʥʘ ʩʢʣʦʥʘ 2894 

ʤ.  
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ʈʠʩ. 31ʘ. ʉʝʛʤʝʥʪ SM-27 (ʖʞʥʦ-ʄʫʡʩʢʠʡ ʭʨʝʙʝʪ, ʄʫʡʩʢʘʷ ʚʧʘʜʠʥʘ) 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʵʩʢʘʨʧʤʝʥʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣ ʚʳʧʦʣʥʝʥ ʩʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ 

ʜʝʬʦʣʪʥʳʤ (60Ü) ʟʥʘʯʝʥʠʝʤ ʫʛʣʘ ʧʘʜʝʥʠʷ ʨʘʟʣʦʤʘ (ʨʠʩ. 31ʙ).  

 

 

ʈʠʩ. 31ʙ. ʆʙʲʝʢʪ SM-27. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʛʨʘʬʠʢʠ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʛʨʝʙʥʝʡ (ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʠ 5 ʤʣʥ ʣʝʪ). 

 

ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʧʨʦʬʠʣʴ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ 0,3 

ʤʤ/ʛʦʜ, ʦʜʥʘʢʦ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʧʨʦʜʝʤʦʥʪʨʠʨʦʚʘʣ ʩʣʘʙʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʨʘʟʤʝʨʦʚ ʬʘʩʝʪʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʥʝʩʢʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʫʛʣʘ ʧʘʜʝʥʠʷ ʨʘʟʣʦʤʘ (ʚʦʟʨʘʩʪ 

ï 3.5 ʤʣʥ ʣʝʪ). ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʣʦʩʢʦʩʪʠ ʬʘʩʝʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʥʘ ʨʘʟʣʦʤʝ ~ 50Ü ʧʨʠ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ 0.4 ʤʤ/ʛʦʜ, ʥʦ ʚʝʨʰʠʥʥʳʡ ʩʢʘʪ, ʚ ʵʪʦʤ 
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ʩʣʫʯʘʝ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʧʨʦʬʠʣʴ (ʨʠʩ. 31ʚ, ʛ): ʦʥ ʪʦʯʥʦ 

ʧʦʚʪʦʨʷʝʪ ʢʦʥʪʫʨ ʨʝʘʣʴʥʦʛʦ ʩʢʘʪʘ, ʧʨʠ ʵʪʦʤ ʧʨʝʚʳʰʘʝʪ ʝʛʦ ʧʦʯʪʠ ʥʘ ʚʩʝʤ 

ʩʚʦʝʤ ʧʨʦʪʷʞʝʥʠʠ (å100 ʤ). ʇʨʠʯʠʥʳ ʪʘʢʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʥʝʩʦʛʣʘʩʠʷ ʥʝ 

ʚʧʦʣʥʝ ʧʦʥʷʪʥʳ, ʥʦ ʚʦʟʤʦʞʥʦ ʦʥʦ ʩʚʷʟʘʥʦ ʩ ʟʘʤʝʪʥʳʤ ʩʫʞʝʥʠʝʤ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʛʨʝʙʥʷ ʥʘ ʦʪʨʝʟʢʝ ʚʝʨʰʠʥʥʦʛʦ ʩʢʘʪʘ.  

 

ʈʠʩ. 31ʚ. ʆʙʲʝʢʪ SM-27: ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ï 0.4 ʤʤ/ʛʦʜ, 

ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʤʣʥ ʣʝʪ) 

 

ʈʠʩ. 31ʛ. ʆʙʲʝʢʪ SM-27: ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʛʨʝʙʥʷ (ʛʦʣʫʙʘʷ ʣʠʥʠʷ ï ʨʝʘʣʴʥʳʡ ʧʨʦʬʠʣʴ, ʢʨʘʩʥʘʷ ʣʠʥʠʷ - ʤʦʜʝʣʴ) 

 

ʉʝʛʤʝʥʪ Tunka-24 (ʨʠʩ. 32ʘ) ʦʪʥʦʩʠʪʩʷ ʢ ʊʫʥʢʠʥʩʢʠʤ ʛʦʣʴʮʘʤ, 

ʨʘʩʧʦʣʦʞʝʥ ʤʝʞʜʫ ʨʝʢʘʤʠ ɽʥʛʘʨʛʘ ʠ ɹʫʣʫ; ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ɺʉɺ-

ʧʨʦʩʪʠʨʘʥʠʝʤ (70Á). ʉʣʦʞʝʥ ʧʘʣʝʦʟʦʡʩʢʠʤʠ ʛʨʘʥʠʪʘʤʠ. ʕʩʢʘʨʧʤʝʥʪ 

ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ çʜʨʝʚʥʝʤè ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ ʛʨʝʙʥʝ ʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 
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ʙʘʟʘʣʴʥʳʭ, ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʭ ʬʘʩʝʪ, ʨʘʟʜʝʣʝʥʥʳʭ ʜʦʣʠʥʦʡ ʊʫʥʢʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʧʨʘʚʘʷ ʬʘʩʝʪʘ (51.85Á N; 

102.16Á E): ʚʳʩʦʪʘ ʬʘʩʝʪʳ ʩʦʩʪʘʚʣʷʝʪ 800 ʤ, ʫʛʦʣ ʥʘʢʣʦʥʘ 29,5Á, ʰʠʨʠʥʘ 1840 

ʤ, ʚʳʩʦʪʘ ʵʩʢʘʨʧʤʝʥʪʘ 1549 ʤ, ʜʣʠʥʘ ʩʢʣʦʥʘ 4255 ʤ. ʇʨʦʬʠʣʴ ʚʝʨʰʠʥʥʦʛʦ 

ʩʢʘʪʘ - ʩʪʫʧʝʥʯʘʪʳʡ.  

 

 

ʈʠʩ. 32ʘ. ʉʝʛʤʝʥʪ Tunka-24 ʠ ʝʛʦ ʦʢʨʫʞʝʥʠʝ (ʊʫʥʢʠʥʩʢʠʝ ʛʦʣʴʮʳ, ʊʫʥʢʠʥʩʢʘʷ 

ʚʧʘʜʠʥʘ) 

 

ʈʠʩ. 32ʙ. ʆʙʲʝʢʪ Tunka-24. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʛʨʘʬʠʢʠ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʛʨʝʙʥʝʡ (ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʠ 5 ʤʣʥ ʣʝʪ) 

 

ʂʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʝʜʳʜʫʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʦʢʘʟʘʣʦ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʨʝʣʴʝʬʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʬʦʨʤʳ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ. ʇʨʦʬʠʣʴ, ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʠʡ ʢ ʧʣʦʩʢʦʩʪʠ ʬʘʩʝʪʳ, 

ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʩʢʦʨʦʩʪʠ 0.5 ʤʤ/ʛʦʜ. ɺrʩʦʪʘ ʵʩʢʘʨʧʤʝʥʪʘ ʚ ʤʦʜʝʣʠ 



101 
 

ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʠʟʤʝʨʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʦʜʥʘʢʦ ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ 

ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʚʝʨʰʠʥʥʦʛʦ ʩʢʘʪʘ: ʥʘ ʤʝʩʪʝ ʩʪʫʧʝʥʯʘʪʦʛʦ ʧʦʜʲʝʤʘ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʛʨʝʙʝʥʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʣʘʚʥʳʡ ʚʦʛʥʫʪʳʡ ʧʨʦʬʠʣʴ. 

ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʢʨʫʪʳʤ ʥʘʯʘʣʴʥʳʤ ʫʢʣʦʥʦʤ, ʯʝʤ ʪʦʪ, ʯʪʦ ʙʳʣ 

ʧʨʠʥʷʪ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. ʅʘ ʨʠʩ. 32ʚ-ʛ ʧʦʢʘʟʘʥʦ ʨʝʰʝʥʠʝ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ 

ʦʪʨʝʟʢʘ ʚ 5 ʤʣʥ ʣʝʪ (ʵʪʦʪ ʚʘʨʠʘʥʪ, ʠʩʭʦʜʷ ʠʟ ʦʙʱʝʡ ʟʨʝʣʦʩʪʠ ʣʘʥʜʰʘʬʪʘ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ).  

 

 

ʈʠʩ. 32ʚ. ʆʙʲʝʢʪ Tunka-24: ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ï 0.5 

ʤʤ/ʛʦʜ, ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ 5 ʤʣʥ ʣʝʪ) 

 

ʈʠʩ. 32ʛ. ʆʙʲʝʢʪ Tunka-24: ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʛʨʝʙʥʷ (ʤʦʜʝʣʴ/ʨʝʘʣʴʥʦʩʪʴ) 

 

ʂʨʦʤʝ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʵʩʢʘʨʧʤʝʥʪʦʚ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʘʢʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʦʙʲʝʢʪʳ ʟʘʧʘʜʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʖʞʥʦ-ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʳ 

(ʆʣʭʠʥʩʢʦʝ ʧʣʦʩʢʦʛʦʨʴʝ, ʇʨʠʤʦʨʩʢʠʡ ʭʨʝʙʝʪ, ʦʩʪʨʦʚ ʆʣʴʭʦʥ). 
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ʇʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʥʘʯʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʞʝ 

ʦʙʲʝʢʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʤʦʜʝʣʠ. ɺ.ɼ. ʄʘʮ [ʄʘʮ ʠ ʜʨ., 2001] 

ʩʚʷʟʳʚʘʣ ʥʘʯʘʣʦ ʧʦʜʥʷʪʠʷ ʩ ʧʨʠʤʦʨʩʢʦʡ ʬʘʟʦʡ (0.8 ʤʣʥ ʣ.ʥ.); ʄ.ʀ. ʂʫʟʴʤʠʥ, 

ʦʧʠʨʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ çɹʘʡʢʘʣ-ʙʫʨʝʥʠʝè ʧʨʠʚʦʜʠʣ ʦʮʝʥʢʠ ʚ 1.07-

1.31 ʤʤ/ʛʦʜ [Kuzmin, 2000]. ʇʦʧʳʪʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʚʦʣʶʮʠʠ ʵʩʢʘʨʧʤʝʥʪʦʚ 

ʇʨʠʤʦʨʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʆʣʴʭʦʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʩ ʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ~1 ʤʣʥ 

ʣʝʪ ʠ ʚʚʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʜʣʷ ʵʪʘʣʦʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʥʝ 

ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʜʘʞʝ ʦʪʜʘʣʝʥʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʘʣʴʥʳʤ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʧʨʦʛʨʘʤʤʝ ʥʝ ʫʜʘʚʘʣʦʩʴ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʫʩʝʣ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʣʫʯʝʥʥʳʝ ʤʦʜʝʣʠ 

ʦʪʣʠʯʘʣʠʩʴ ʩʣʘʙʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ ʷʚʣʝʥʠʷ, 

ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʝʪʢʠ ʤʦʜʝʣʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʘʣʳʤʠ ʨʘʟʤʝʨʘʤʠ ʤʦʣʦʜʳʭ ʵʩʢʘʨʧʤʝʥʪʦʚ.  

ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ: 

ʏʠʩʣʝʥʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʜʥʝʦʨʦʛʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʩʢʘʨʧʤʝʥʪʦʚ 

ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ ɹʈʉ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʩʰʪʘʙʘʭ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ, ʚʦʟʤʦʞʥʘ ʧʨʠ ʝʜʠʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ 

ʨʫʩʣʦʚʦʡ ʠ ʩʢʣʦʥʦʚʦʡ ʵʨʦʟʠʠ, ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʦʜʝʣʠ ʵʚʦʣʶʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʠ 

ʦʧʨʝʜʝʣʝʥʳ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʥʳʝ ʩʢʦʨʦʩʪʠ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʧʦʜʥʷʪʠʷ 

ʜʣʷ 10 ʵʩʢʘʨʧʤʝʥʪʦʚ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʨʘʟʣʠʯʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʛʦʨʥʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ ɹʈʉ. ʆʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʚʘʨʴʠʨʫʶʪ ʚ ʢʦʨʦʪʢʦʤ ʜʠʘʧʘʟʦʥʝ 

0.3 ï 0.5 ʤʤ/ʛʦʜ, ʧʨʠ ʵʪʦʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʲʝʢʪʦʚ ʫʩʪʘʥʦʚʣʝʥ ʩʮʝʥʘʨʠʡ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʣʴʝʬʘ, ʪ.ʝ. ʪʝʥʜʝʥʮʠʷ ʢ ʩʦʭʨʘʥʝʥʠʶ ʬʦʨʤʳ 

ʣʘʥʜʰʘʬʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 
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ɻʃɸɺɸ 4. ɸʅɸʃʀɿ ʈɽɿʋʃʔʊɸʊʆɺ ʀʉʉʃɽɼʆɺɸʅʀʗ 

4.1 ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʬʦʨʤʘʭ ʨʝʣʴʝʬʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʠ 

ʧʘʣʝʦʩʝʡʩʤʠʯʥʦʩʪʠ, ʤʦʱʥʦʩʪʠ ʦʩʘʜʢʦʚ ʚʦ ʚʧʘʜʠʥʘʭ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ 

ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʶʪ ʫʩʪʦʡʯʠʚʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ 

ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʜʨʫʛʠʤʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʠ ʷʚʣʝʥʠʷʤʠ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʈʘʟʣʠʯʥʳʝ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʠʫʨʦʯʝʥʳ ʢ ʵʩʢʘʨʧʤʝʥʪʘʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʘ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʭʦʞʝʩʪʴ ʧʨʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ (ʪʘʙʣʠʮʘ 

1). 

ʊʘʙʣʠʮʘ 1. ʉʦʦʪʥʦʰʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ 

ʧʦʜʥʷʪʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ  

ʆʙʲʝʢʪ 

ʅʦʤʝʨ ʚ 

ʪʘʙʣʠʮʝ 

ɺʝʨʦʷʪʥʦʝ 

ʚʨʝʤʷ 
ʉʢʦʨʦʩʪʴ  ɺʳʩʦʪʘ  

ʬʘʩʝʪʳ, Fh 

ʅʘʢʣʦʥ 

ʬʘʩʝʪʳ 

ʐʠʨʠʥʘ 

ʬʘʩʝʪʳ, Fw 

ɺʳʩʦʪʘ 

ʩʢʣʦʥʘ, Rh 

ɼʣʠʥʘ 

ʩʢʣʦʥʘ, Rl 

Baikal-7  7 3.5 0.5 784 30.8 1750 1313 3100 

Barguzin-1  14 5 0.4 645 30 1628 1394 4567 

Barguzin-22 35 5 0.5 923 29.2 2130 1303 4930 

Kodar-6 49 5 0.5 795 32 1970 1333 3500 

Muyakan-7 70 3.5 0.45 738 31.8 1500 1422 4439 

NMW-16 94 3.5 0.35 478 27 1103 981 2945 

Nos-3  99 3.5 0.4 620 27 1562 1195 3570 

Nos-9  105 2.5 0.4 374 30.15 851 819 1746 

SM-12 153 3.5 0.3 387 27 905 1039 2954 

SM-27 168 3.5 0.4 503 28 945 974 2894 

Tunka-24 193 5 0.5 851 29 1840 1522 4390 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʨʨʝʣʷʮʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʚʟʘʠʤʦʩʚʷʟʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʟʥʘʯʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʧʦʜʥʷʪʠʝ. ʇʦʢʘʟʘʪʝʣʴ ʚʳʯʠʩʣʷʣʩʷ 

ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Excel ʧʦ ʬʦʨʤʫʣʝ ʇʠʨʩʦʥʘ ʜʣʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ 
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ʜʣʷ ʚʨʝʤʝʥʠ ʘʢʪʠʚʠʟʘʮʠʠ, ʥʝ ʥʝʩʫʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʩʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʠ, 

ʧʦʩʢʦʣʴʢʫ ʚʳʙʦʨ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʙʳʣ ʠʟʥʘʯʘʣʴʥʦ ʩʚʷʟʘʥ ʩ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɹʦʣʝʝ ʚʘʞʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʚʟʘʠʤʦʩʚʷʟʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʦʜʥʷʪʠʷ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (rxy å 0.9) 

ʙʳʣ ʧʦʣʫʯʝʥ ʜʣʷ ʩʦʦʪʥʦʰʝʥʠʷ çʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ/ʚʳʩʦʪʘ ʬʘʩʝʪʳè, ʚʝʣʠʯʠʥʘ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ (R2) ʜʣʷ ʥʝʛʦ ʩʦʩʪʘʚʠʣʘ 0.8 (ʨʠʩ. 33). 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ ʧʦʜʥʷʪʠʷ ʠ ʚʳʩʦʪʦʡ ʵʩʢʘʨʧʤʝʥʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ 0.67, ʧʨʦʯʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʥʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ. 

 

 

ʈʠʩ. 33. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ V (ʤʤ/ʛʦʜ) ʠ ʚʳʩʦʪʳ ʬʘʩʝʪʳ h (ʤ) 

 

ʋʩʪʦʡʯʠʚʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʟʘʢʦʥʦʤʝʨʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩʢʦʨʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʩʧʨʘʚʝʜʣʠʚʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʣʷ ʦʙʲʝʢʪʦʚ ʩ ʙʣʠʟʢʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʠ ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʭʘʨʘʢʪʝʨʥʳ ʦʙʱʠʝ 

ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ ʚʨʝʤʝʥʠ ʧʦʜʥʷʪʠʷ. ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʵʪʠʤ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ, ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʛʝʦʛʨʘʬʠʶ ʦʮʝʥʦʢ, ʚʳʡʜʷ 
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ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʳ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʣʴʝʬʘ ʧʨʠʨʘʟʣʦʤʥʳʭ ʛʦʨʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ɹʈʉ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʙʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ 

ʛʣʘʚʝ 1.  

ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʭʝʤʘ ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʨʠʩ. 34) 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʷʚʣʝʥʠʝ ʵʩʢʘʨʧʤʝʥʪʦʚ ʠʣʠ ʠʭ ʛʨʫʧʧʠʨʦʚʦʢ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʲʝʢʪʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʳ ʦʮʝʥʢʠ 

ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ.  

 

ʈʠʩ. 34. ʆʙʱʘʷ ʩʭʝʤʘ ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ 

ɹʈʉ ʥʘ ʧʨʝʜʤʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʳʭ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʧʣʝʯ ʨʠʬʪʘ ʚ ʧʦʟʜʥʝʤ 

ʢʘʡʥʦʟʦʝ 

 

ʅʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʳʤ ʰʘʛʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʵʩʢʘʨʧʤʝʥʪʦʚ, 

ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʘʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʪ.ʝ., ʠʩʢʦʤʳʝ ʵʩʢʘʨʧʤʝʥʪʳ ʜʦʣʞʥʳ ʥʝ 

ʪʦʣʴʢʦ ʦʪʚʝʯʘʪʴ ʢʨʠʪʝʨʠʷʤ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʦ ʠ ʧʦʚʪʦʨʷʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʅʦ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʚ ʇʨʠʣʦʞʝʥʠʠ 1, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʤʥʦʛʦ, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ 

ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ, 

ʷʚʣʷʝʪʩʷ ʣʠ ʜʘʥʥʳʡ ʤʦʨʬʦʪʠʧ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʢʦʨʦʩʪʠ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʧʦʜʥʷʪʠʷ. ɽʩʣʠ ʨʝʯʴ ʠʜʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚ ʨʘʤʢʘʭ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʡ, ʪʦ ʦʪʚʝʪ ʙʫʜʝʪ ʫʪʚʝʨʜʠʪʝʣʴʥʳʤ. 

ʆʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ ʤʦʥʦʣʠʪʥʳʭ ʬʘʩʝʪ ʠʣʠ ʥʘʣʠʯʠʝ ʩʪʫʧʝʥʝʡ, ʦʛʨʘʥʠʯʠʚʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʥʝ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʡ ʩʢʦʨʦʩʪʠ 

ʧʦʜʥʷʪʠʷ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʪʦʨʳʤ ʰʘʛʦʤ 

ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʩʝʛʤʝʥʪʦʚ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʚʝʪʚʷʤ ʨʘʟʣʦʤʦʚ, 

ʦʙʱʠʤ ʩ ʦʙʲʝʢʪʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʠʪʴ ʢ ʥʠʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ 

мΦ ˤ·Ύ͍͔͙͔ͤ͡ ͨͪΎͣ·ͻ 
͎͍͊ͤ͊ͦͦ͡ ͦ͋Ά͔͍ͭͦ͟ 
͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ

нΦ ˤ·Ύ͍͔͙͔ͤ͡ 
͔͎͔͍ͫͣͤͭͦΣ 

͙ͨͪͯͪͦ;͔ͤͤ·ͻ ͟ ͦ͋΅͙ͣ 
͍͔͍ͭΎͣ ͍ͪ͊ͦͣͦ͘͡

оΦ ˤ·͔͔͙͔͒ͤ͡ ͪͯͨͤ͟·ͻ 
͍͋ͦͦ͟͡Σ ͦ͋Ά͔͙͔͒ͤͤͤ·ͻ 

ͫͻ͙͙ͦ͗ͣ 
ͣͦͪͺ͔͙ͦͭͭͦͤ͟;͔͙͙ͫͣ͟ 

͍͚͍͙ͫͦͫͭ͊ͣ

пΦ ˻͔͔͔͙͔ͨͪ͒ͤ͡ 
͍͔ͪͦΎ͚ͭͤͦ ͙ͫͦͪͦͫͭ͟ 
ͨͦ͒ͤΎ͙ͭΎ ͔ͨ͡;͔͚ 
͙ͪͺ͍ͭͦ·ͻ ͍͙ͨ͊͒ͤ
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ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʥʳʝ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʝ ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ 

ʚʩʝʡ ʚʝʪʚʠ. ʊʨʝʪʠʡ ʵʪʘʧ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʳʷʚʣʝʥʠʝ 

ʢʨʫʧʥʳʭ ʙʣʦʢʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʩʭʦʞʠʤʠ ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʦʧʦʨʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ. ʏʝʪʚʝʨʪʳʡ, ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ, ʵʪʘʧ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʠʙʦʣʝʝ 

ʦʙʱʠʡ ʘʥʘʣʠʟ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʳʭ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʧʣʝʯʝʡ 

ʨʠʬʪʦʚʳʭ ʚʧʘʜʠʥ ʚ ʮʝʣʦʤ.  

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʦʙʰʠʨʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʞʜʳʡ ʭʨʝʙʝʪ ʙʫʜʝʪ 

ʨʘʩʩʤʦʪʨʝʥ ʦʪʜʝʣʴʥʦ. ʆʮʝʥʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʝʨʚʳʭ ʪʨʝʭ ʵʪʘʧʦʚ 

ʘʥʘʣʠʟʘ, ʧʦʢʘʟʘʥʳ ʥʘ ʦʪʜʝʣʴʥʳʭ ʨʠʩʫʥʢʘʭ (35-45) ʠ ʦʙʱʝʡ ʢʘʨʪʝ (ʨʠʩ. 46), 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ ʦʮʝʥʢʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 47). ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ 

ʝʜʠʥʳ ʜʣʷ ʚʩʝʭ ʨʠʩʫʥʢʦʚ. ʎʚʝʪʥʳʝ ʢʚʘʜʨʘʪʳ ʦʙʦʟʥʘʯʘʶʪ ʦʙʲʝʢʪʳ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʦʜʝʣʠ, ʮʚʝʪ ʟʘʚʠʩʠʪ ʦʪ ʚʳʯʠʩʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ (ʢʨʘʩʥʳʡ ï 0.5 ʤʤ/ʛʦʜ, ʦʨʘʥʞʝʚʳʡ ï 0.45 ʤʤ/ʛʦʜ, 

ʞʝʣʪʳʡ ï 0.4 ʤʤ/ʛʦʜ, ʩʚʝʪʣʦ-ʟʝʣʝʥʳʡ ï 0.35 ʤʤ/ʛʦʜ, ʪʝʤʥʦ-ʟʝʣʝʥʳʡ ï 0.3 

ʤʤ/ʛʦʜ). ʉʝʨʳʝ ʢʚʘʜʨʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʵʩʢʘʨʧʤʝʥʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ, ʧʨʠ ʵʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʮʚʝʪ ʮʠʬʨ ʚ ʵʪʠʭ 

ʢʚʘʜʨʘʪʘʭ ʦʙʦʟʥʘʯʘʝʪ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʠ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʜʘʥʥʳʭ (ʩʤ. ʜʘʣʝʝ). ʅʘ ʦʙʱʠʭ ʢʘʨʪʘʭ ʮʚʝʪʘ ʘʨʝʘʣʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʤ ʞʝ ʟʥʘʯʝʥʠʷʤ. 

 ʇʝʨʚʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʭʨʝʙʝʪ, ɹʘʡʢʘʣʴʩʢʠʡ (ʨʠʩ. 35-36), 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʤ ʩʚʦʝʤ ʧʨʦʪʷʞʝʥʠʠ ʨʘʟʙʠʪ ʤʦʣʦʜʳʤʠ ʧʘʨʘʣʣʝʣʴʥʳʤʠ 

ʨʘʟʣʦʤʘʤʠ, ʦʙʫʩʣʦʚʠʚʰʠʤʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʫʧʝʥʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʟʥʳʭ 

ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʵʩʢʘʨʧʤʝʥʪ (ʦʙʲʝʢʪ 7 ʥʘ ʨʠʩ. 35), ʤʦʨʬʦʣʦʛʠʷ 

ʢʦʪʦʨʦʛʦ ʦʪʚʝʯʘʝʪ ʢʨʠʪʝʨʠʷʤ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʤ 

ʩʝʢʪʦʨʝ ʭʨʝʙʪʘ, ʢ ʶʛʫ ʦʪ ʜʦʣʠʥʳ ʨʝʢʠ ɿʘʚʦʨʦʪʥʘʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ 0.5 ʤʤ/ʛʦʜ ʧʨʠ ʚʦʟʨʘʩʪʝ ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʤʣʥ ʣʝʪ 

(ʩʤ. ʛʣʘʚʫ III ). ʊʘʢʞʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʣʷ ʩʦʩʝʜʥʝʛʦ 
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ʵʩʢʘʨʧʤʝʥʪʘ (6), ʦʜʥʘʢʦ ʧʨʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʦʥ, ʢʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʝʛʤʝʥʪʦʚ ʭʨʝʙʪʘ, ʚʢʣʶʯʘʝʪ ʚʥʫʪʨʝʥʥʠʡ 

ʧʘʨʘʣʣʝʣʴʥʳʡ ʨʘʟʣʦʤ.  

 

 

ʈʠʩ. 35. ɹʘʡʢʘʣʴʩʢʠʡ ʭʨʝʙʝʪ, ʮʝʥʪʨʘʣʴʥʳʡ ʩʝʛʤʝʥʪ 

ɹʫʢʚʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʜʦʣʠʥʳ ʨʝʢ: ɸ ï ɿʘʚʦʨʦʪʥʘʷ, ɹ ï ɽʣʦʭʠʥ, ɺ ï ʄʫʞʠʥʘʡ. 

 

 

ʈʠʩ. 36. ɹʘʡʢʘʣʴʩʢʠʡ ʭʨʝʙʝʪ, ʶʞʥʳʡ ʩʝʛʤʝʥʪ 

ɹʫʢʚʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʜʦʣʠʥʳ ʨʝʢ: ɸ ï ʕʣʴʛʝʡ, ɹ ï ʍʝʡʨʝʤ, ɺ ï ʈʠʪʳ, ɻ ï ʐʘʨʪʣʘ, ɼ 

ï ʉʦʣʥʮʝ-ʇʘʜʴ. 

 

ʇʦʩʢʦʣʴʢʫ ʥʘ ʭʨʝʙʪʝ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʦʛʦʚ 

ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʝʨʚʳʡ ʵʪʘʧ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʘʢʪʫʘʣʴʥʳʤ. 

ɺʳʜʝʣʠʪʴ ʦʙʱʠʝ ʪʨʘʩʩʳ ʨʘʟʣʦʤʦʚ ʪʘʢʞʝ ʥʝ ʫʜʘʣʦʩʴ ʚʚʠʜʫ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʦʙʲʝʢʪʘ 7 ʥʘ ʢʦʨʦʪʢʦʤ ʩʝʛʤʝʥʪʝ ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʘʟʣʦʤʘ, 

ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʦʪ ʩʤʝʞʥʳʭ ʫʯʘʩʪʢʦʚ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʵʩʢʘʨʧʤʝʥʪʦʚ ɹʘʡʢʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ ʥʘ ʧʨʝʜʤʝʪ ʚʳʜʝʣʝʥʠʷ ʢʨʫʧʥʳʭ ʙʣʦʢʦʚ 

ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʨʦʪʷʞʝʥʥʳʡ ʵʩʢʘʨʧʤʝʥʪ (8), ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʢ ʩʝʚʝʨʫ ʦʪ ʦʙʲʝʢʪʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʵʨʦʟʠʦʥʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ, ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʢʣʦʥ ʭʨʝʙʪʘ ʥʘʨʫʰʝʥ ʩʪʨʫʢʪʫʨʘʤʠ ʉʨʝʜʥʝʢʝʜʨʦʚʩʢʦʡ 

ʧʘʣʝʦʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʠ. ʉʣʦʞʥʦʩʪʴ ʨʫʩʣʦʚʦʡ ʩʝʪʠ ʟʜʝʩʴ ʩʚʷʟʘʥʘ ʩ ʥʘʣʠʯʠʝʤ 

ʜʦʣʠʥ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʧʦʛʨʘʥʠʯʥʳʤè. ʕʪʠ ʜʦʣʠʥʳ ʥʝ 

ʷʚʣʷʶʪʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʘʥʪʝʮʝʜʝʥʪʥʳʤʠ ʚ ʤʘʩʰʪʘʙʘʭ ʭʨʝʙʪʘ, ʦʜʥʘʢʦ ʚ 
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ʧʨʝʜʝʣʘʭ ʩʝʛʤʝʥʪʘ 8 ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʨʘʟʛʨʘʥʠʯʠʪʝʣʷ ʤʝʞʜʫ ʬʨʘʛʤʝʥʪʘʤʠ 

ʙʦʣʴʰʦʛʦ ʵʩʢʘʨʧʤʝʥʪʘ. ʅʘʣʠʯʠʝ ʵʪʠʭ ʜʦʣʠʥ, ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʪʫʧʝʥʷʤʠ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʝʜʠʥʦʡ ʣʠʥʠʠ ʨʘʟʣʦʤʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʨʝʣʴʝʬ ʜʘʥʥʦʛʦ 

ʩʝʛʤʝʥʪʘ. ʆʜʥʘʢʦ ʯʝʨʪʳ ʤʦʨʬʦʤʝʪʨʠʠ ʤʘʩʩʠʚʥʳʭ ʬʘʩʝʪ, ʯʘʩʪʠʯʥʦ 

ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢ ʩʝʚʝʨʫ ʦʪ ʉʝʚʝʨʥʦʛʦ ʂʝʜʨʦʚʦʛʦ ʤʳʩʘ, ʘ ʪʘʢʞʝ ʝʜʠʥʳʡ 

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʩʭʦʞʝʩʪʠ ʩ ʦʙʲʝʢʪʦʤ 7, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʚʦʣʶʮʠʶ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʚ ʦʜʥʦʤ ʢʣʶʯʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ 

ʧʦʜʥʷʪʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʩʦʩʪʘʚʠʣʦ 0.5 ʤʤ/ʛʦʜ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʵʩʢʘʨʧʤʝʥʪʳ 9-10 ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʜʥʦʡ ʚʝʪʚʠ ʨʘʟʣʦʤʘ ʩ ʩʝʚʝʨʥʳʤ ʩʝʛʤʝʥʪʦʤ 

ʵʩʢʘʨʧʤʝʥʪʘ 8, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʠʪʴ ʢ ʥʠʤ ʦʮʝʥʢʫ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ, 

ʪʘʢʞʝ ʨʘʚʥʫʶ 0.5 ʤʤ/ʛʦʜ. ʂ ʩʝʚʝʨʫ ʦʪ ʵʩʢʘʨʧʤʝʥʪʘ 10 ʨʘʩʧʦʣʦʞʝʥ ʢʨʫʧʥʳʡ 

ʙʣʦʢ (11-13), ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʟʘʥʠʤʘʝʪ ʄʫʞʠʥʘʡʩʢʘʷ ʩʪʫʧʝʥʴ (12-13). 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʭ ʬʘʩʝʪ, ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʠ 

ʵʪʠʭ ʵʩʢʘʨʧʤʝʥʪʦʚ ʥʝ ʧʦʟʚʦʣʷʶʪ, ʚ ʨʘʤʢʘʭ ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ʘʥʘʣʠʟʘ, ʧʨʦʚʦʜʠʪʴ 

ʧʘʨʘʣʣʝʣʠ ʩ ʦʙʲʝʢʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʣʠ ʩʚʷʟʘʥʥʳʤʠ ʩʝʛʤʝʥʪʘʤʠ.  

ʖʞʥʳʡ ʩʝʛʤʝʥʪ ʭʨʝʙʪʘ (ʨʠʩ. 36) ʥʘ ʚʩʝʤ ʩʚʦʝʤ ʧʨʦʪʷʞʝʥʠʠ ʦʩʣʦʞʥʝʥ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʪʫʧʝʥʷʤʠ [ɿʘʤʘʨʘʝʚ ʠ ʜʨ., 1979]. ʉʦʣʦʥʮʦʚʘʷ ʩʪʫʧʝʥʴ (5) 

ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʨʳʪʘ ʦʩʘʜʢʘʤʠ ʠ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ, ʚʦʜʘʤʠ ɹʘʡʢʘʣʘ, 

ʩʦʭʨʘʥʠʚʰʘʷʩʷ ʯʘʩʪʴ ʩʢʣʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʵʩʢʘʨʧʤʝʥʪ 

ʩʦ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʤʠ ʬʘʩʝʪʘʤʠ. ʉʦʣʥʮʝʧʘʜʩʢʘʷ ʩʪʫʧʝʥʴ ʟʘʥʠʤʘʝʪ 

ʧʨʠʚʧʘʜʠʥʥʫʶ ʯʘʩʪʴ ʩʝʛʤʝʥʪʘ 4 ʠ ʦʪʣʠʯʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʠʝʦʜʥʦʨʦʜʥʦʩʪʴʶ: 

ʣʝʚʳʡ ʬʣʘʥʛ ʨʘʟʨʫʰʝʥ ʩʙʨʦʩʦʦʙʚʘʣʦʤ (ʐʘʨʪʣʠʥʩʢʠʡ), ʧʨʘʚʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʫʟʢʠʡ ʢʨʫʪʦʩʢʣʦʥʥʳʡ ʦʪʨʦʛ, ʦʪʜʝʣʷʶʱʠʡ ʜʦʣʠʥʫ ʉʦʣʥʮʝ-ʇʘʜʠ ʦʪ 

ɹʘʡʢʘʣʘ. ɻʨʫʧʧʘ ʵʩʢʘʨʧʤʝʥʪʦʚ (1-3), ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʢ ʶʛʫ ʦʪ ʜʦʣʠʥʳ ʨʝʢʠ 

ʐʘʨʪʣʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʙʦʣʝʝ ʢʨʫʧʥʳʡ ʘʥʘʣʦʛ ʉʦʣʥʮʝʧʘʜʩʢʦʡ 

ʩʪʫʧʝʥʠ. ʇʨʘʚʳʡ ʬʣʘʥʛ (1) ʵʪʦʛʦ ʬʨʘʛʤʝʥʪʘ ʟʘʥʠʤʘʝʪ ʂʦʯʝʨʠʢʦʚʩʢʘʷ ʚʧʘʜʠʥʘ 

ʩʦ ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʤ ʵʩʢʘʨʧʤʝʥʪʦʤ ʚ ʟʦʥʝ ʪʳʣʦʚʦʛʦ ʰʚʘ (ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʘʥʘʣʦʛʠʷ ʩ ʐʘʨʪʣʠʥʩʢʠʤ ʩʙʨʦʩʦʦʙʚʘʣʦʤ), ʣʝʚʳʡ ʬʣʘʥʛ ʩʦʩʪʘʚʣʷʝʪ ʦʪʨʦʛ (2-3), 

ʨʘʟʨʝʟʘʥʥʳʡ ʚʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ ʨʫʩʣʦʤ ʈʠʪʳ ʠ ʦʪʜʝʣʝʥʥʳʡ ʦʪ ʦʩʥʦʚʥʦʛʦ 
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ʛʨʝʙʥʷ ʭʨʝʙʪʘ ʨʘʟʣʦʤʘʤʠ, ʧʨʦʩʣʝʞʠʚʘʶʱʠʤʠʩʷ ʧʦ ʜʦʣʠʥʘʤ ʍʝʡʨʝʤʘ ʠ 

ʐʘʨʪʣʳ (ʘʥʘʣʦʛʠʯʥʦ ʉʦʣʥʮʝ-ʇʘʜʠ). ʇʨʠ ʵʪʦʤ ʚʳʩʦʪʘ ʦʪʨʦʛʘ ʧʨʝʚʳʰʘʝʪ 

ʚʳʩʦʪʫ ʭʨʝʙʪʘ, ʛʨʝʙʝʥʴ ʢʦʪʦʨʦʛʦ ʟʜʝʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʥʫʜʠʨʦʚʘʥ ʟʘ ʩʯʝʪ 

ʵʨʦʟʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʨʭʦʚʠʡ ʃʝʥʳ. ʅʘ ʩʢʣʦʥʝ ʦʪʨʦʛʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʨʝʫʛʦʣʴʥʳʝ ʬʘʩʝʪʳ, ʥʦ ʵʩʢʘʨʧʤʝʥʪ ʥʘʨʫʰʝʥ ʩʝʨʠʝʡ ʤʦʣʦʜʳʭ ʩʪʫʧʝʥʝʡ 

[ʋʬʠʤʮʝʚ, 1992]. ʋʜʘʣʝʥʥʦʩʪʴ ʩʝʛʤʝʥʪʦʚ ʶʞʥʦʛʦ ʬʣʘʥʛʘ ʦʪ ʦʙʲʝʢʪʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʩʣʦʞʥʦʩʪʴ ʠʭ ʩʪʨʦʝʥʠʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʙʣʦʢʠ, 

ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʠ ʙʣʠʟʢʠʝ ʢ ʧʦʩʣʝʜʥʝʤʫ.  

ʇʦ ʠʪʦʛʘʤ ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʮʝʥʪʨʘʣʴʥʘʷ 

ʯʘʩʪʴ ʭʨʝʙʪʘ, ʤʝʞʜʫ ʉʦʣʦʥʮʦʚʦʡ ʠ ʄʫʞʠʥʘʡʩʢʦʡ ʩʪʫʧʝʥʷʤʠ, ʥʘʯʠʥʘʷ ʩ 

ʧʦʟʜʥʝʛʦ ʧʣʠʦʮʝʥʘ ʧʦʜʥʠʤʘʣʘʩʴ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 0,5 ʤʤ/ʛʦʜ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʬʣʘʥʛʦʚʳʝ ʯʘʩʪʠ ʭʨʝʙʪʘ ʦʩʪʘʶʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʵʪʦʡ ʦʮʝʥʢʠ. ʆʜʥʘʢʦ, 

ʝʩʣʠ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʳʡ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ ʦʩʝʚʦʡ ʣʠʥʠʠ ɹʘʡʢʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ, ʝʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʫʩʣʦʚʥʦ ʝʜʠʥʳʡ ʙʣʦʢ, ʬʦʨʤʠʨʫʶʱʠʡ ʟʘʧʘʜʥʦʝ ʧʣʝʯʦ ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʦʡ 

ʚʧʘʜʠʥʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʘʧʧʨʦʢʠʩʠʤʠʨʦʚʘʥʥʘʷ ʩʢʦʨʦʩʪʴ 

ʧʦʜʥʷʪʠʷ ʵʪʦʛʦ ʙʣʦʢʘ ʥʘ ʧʦʟʜʥʝʦʨʦʛʝʥʥʦʤ ʵʪʘʧʝ ʩʦʩʪʘʚʣʷʝʪ 0,5 ʤʤ/ʛʦʜ (ʨʠʩ. 

47). ʇʨʠ ʵʪʦʤ ʣʦʢʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦ ʨʘʟʣʦʤʘʤ ʩʪʫʧʝʥʯʘʪʳʭ 

ʩʢʣʦʥʦʚ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ.  

ɹʘʨʛʫʟʠʥʩʢʠʡ ʭʨʝʙʝʪ ʚʢʣʶʯʘʝʪ ʜʚʘ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï Barguzin-

1 (ʮʠʬʨʘ 7 ʥʘ ʨʠʩ. 37) ʠ Barguzin-22 (35 ʥʘ ʨʠʩ. 38). ʇʝʨʚʳʡ ʦʙʲʝʢʪ ʚʳʩʪʫʧʠʣ 

ʚ ʨʦʣʠ ʵʪʘʣʦʥʥʦʛʦ, ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ (0.4 ʤʤ/ʛʦʜ) ʠ ʚʨʝʤʷ ʘʢʪʠʚʠʟʘʮʠʠ (5 ʤʣʥ 

ʣ.ʥ.) ʜʣʷ ʥʝʛʦ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ ʜʘʥʥʳʤ ʪʨʝʢʦʚʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ. ʆʙʲʝʢʪ 

Barguzin-22, ʩʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʘʯʘʣ ʧʦʜʥʠʤʘʪʴʩʷ ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ 0.5 ʤʤ/ʛʦʜ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʵʪʘʣʦʥʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʪʳʣʫ ʤʘʣʦʡ ʚʧʘʜʠʥʳ ʦʪʣʠʯʘʝʪ ʝʛʦ 

ʦʪ ʜʨʫʛʠʭ ʵʩʢʘʨʧʤʝʥʪʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʩʢʣʦʥʝ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʘʥʘʣʦʛʦʚ ʜʘʥʥʦʛʦ ʵʩʢʘʨʧʤʝʥʪʘ ʚ 

ʧʨʝʜʝʣʘʭ ʭʨʝʙʪʘ ʦʙʥʘʨʫʞʠʪʴ ʥʝ ʫʜʘʣʦʩʴ, ʘ ʚʝʪʚʴ ʨʘʟʣʦʤʘ, ʢ ʢʦʪʦʨʦʡ ʦʥ 
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ʧʨʠʫʨʦʯʝʥ, ʫʭʦʜʠʪ ʚʛʣʫʙʴ ɹʘʨʛʫʟʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʨʫʛʠʝ 

ʩʝʛʤʝʥʪʳ ʩʢʣʦʥʘ.  

 

ʈʠʩ. 37. ɹʘʨʛʫʟʠʥʩʢʠʡ ʭʨʝʙʝʪ, ʉʘʨʘʥʭʫʨʩʢʘʷ ʢʫʣʠʩʘ 

ɹʫʢʚʘʤʠ ʦʙʦʟʥʘʯʝʥʳ: ɸ ï ʋʣʶʥ, ɹ ï ʋʣʴʟʳʭʘ, ɺ ï ʊʫʥ, ɻ ï ʅʠʞʥʠʡ ʉʘʨʘʥʭʫʨ, ɼ ï 

ɺʝʨʭʥʠʡ ʂʫʨʫʤʢʘʥ. 

 

 

ʈʠʩ. 38. ɹʘʨʛʫʟʠʥʩʢʠʡ ʭʨʝʙʝʪ, ʐʘʤʘʥʩʢʘʷ ʢʫʣʠʩʘ 

ɹʫʢʚʘʤʠ ʦʙʦʟʥʘʯʝʥʳ: ɸ ï ʐʘʤʘʥʢʘ, ɹ ï ʊʘʣʠʥʛʘ, ɺ ï ɼʦʣʩʦʢʘʥ, ɻ ï ɸʣʣʘ, ɼ ï 

ʉʫʭʦʪʢʘ, ɽ ï ʋʣʶʛʥʘ. 

 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʨʬʦʣʦʛʠʷ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʙʲʝʢʪʘ 35 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʙʣʠʟʢʠʤʠ ʩ ʩʦʩʝʜʥʠʤʠ ʵʩʢʘʨʧʤʝʥʪʘʤʠ 33 ʠ 34, ʩ ʢʦʪʦʨʳʤʠ ʦʥ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʜʥʦʤ ʨʘʟʣʦʤʝ, ʢ ʵʪʦʤʫ ʞʝ ʨʘʟʣʦʤʫ ʧʨʠʫʨʦʯʝʥʳ ʩʝʛʤʝʥʪʳ 31-32 

ʠ 36-37. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ʜʘʥʥʳʭ ʵʩʢʘʨʧʤʝʥʪʦʚ 

ʦʙʱʠʤ ʟʥʘʯʝʥʠʝʤ 0.5 ʤʤ/ʛʦʜ. ʇʨʷʤʘʷ ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʟʥʘʯʝʥʠʡ ʪʘʢʞʝ 

ʜʦʧʫʩʪʠʤʘ ʧʨʠ ʦʮʝʥʢʝ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʵʩʢʘʨʧʤʝʥʪʘ 16: ʚʳʩʦʪʘ 

ʝʜʠʥʩʪʚʝʥʥʦʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʭʨʘʥʠʚʰʝʡʩʷ, ʬʘʩʝʪʳ ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʝʪ ~900 ʤ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʜʣʷ ʵʪʘʣʦʥʥʦʛʦ ʦʙʲʝʢʪʘ 14, ʠ, ʚ 

ʮʝʣʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʝʛʤʝʥʪʫ 35 (920 ʤ). ʌʨʘʛʤʝʥʪ ʭʨʝʙʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʢ 

ʩʝʚʝʨʫ ʦʪ ʦʙʲʝʢʪʘ 16, ʤʝʞʜʫ ʜʦʣʠʥʘʤʠ ʊʫʥʘ ʠ ɺʝʨʭʥʝʛʦ ʂʫʨʫʤʢʘʥʘ, ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʦʩʣʦʞʥʝʥ ʩʪʫʧʝʥʷʤʠ (ʵʩʢʘʨʧʤʝʥʪʳ 17-26). ʆʜʥʘʢʦ ʩʭʦʞʠʝ 

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʦʥʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʨʘʟʣʦʤʦʚ ʠ 
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ʦʙʱʘʷ ʤʦʥʦʣʠʪʥʦʩʪʴ ʙʣʦʢʘ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʣʠʥʘʤʠ ʋʣʴʟʳʭʠ ʠ ɺʝʨʭʥʝʛʦ 

ʂʫʨʫʤʢʘʥʘ, ʧʦʟʚʦʣʷʶʪ ʧʨʠʤʝʥʠʪʴ ʢ ʥʝʤʫ ʟʥʘʯʝʥʠʝ 0.5 ʤʤ/ʛʦʜ. ɸʥʘʣʦʛʠʯʥʘʷ 

ʦʮʝʥʢʘ ʤʦʞʝʪ ʙʳʪʴ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʦʙʲʝʢʪʦʚ 38-39, ʧʦʩʢʦʣʴʢʫ ʩʢʣʦʥ, 

ʦʩʣʦʞʥʝʥʥʳʡ ɼʳʨʝʥʩʢʦʡ ʩʪʫʧʝʥʴʶ, ʦʪʥʦʩʠʪʩʷ ʢ ʝʜʠʥʦʤʫ ʙʣʦʢʫ ʩ 

ʵʩʢʘʨʧʤʝʥʪʘʤʠ 36-37 ʠ, ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʩ ʦʙʲʝʢʪʦʤ 35. ɼʣʷ 

ʉʘʭʫʣʠʥʩʢʦʛʦ ʦʪʨʦʛʘ (27-30) ʧʘʨʘʣʣʝʣʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʫʩʪʘʥʦʚʠʪʴ 

ʥʝ ʫʜʘʣʦʩʴ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʝʭʩʪʘʜʠʡʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ 

ʩʪʨʫʢʪʫʨ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʦʙʨʘʤʣʷʶʱʠʭ ʦʜʥʦʠʤʝʥʥʫʶ ʚʧʘʜʠʥʫ, 

ʭʘʨʘʢʪʝʨʥʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ~ 0.5 ʤʤ/ʛʦʜ. ʕʪʦ 

ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʪʦʤʫ ʬʘʢʪʫ, ʯʪʦ ʙʣʦʢ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʤʘʣʫʶ ʋʣʶʥʩʢʫʶ 

ʚʧʘʜʠʥʫ, ʧʦʜʥʠʤʘʝʪʩʷ ʤʝʜʣʝʥʥʝʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ 

ʧʣʝʯʘ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʨʠʬʪʘ ʩʦʩʪʘʚʣʷʝʪ 0.5 ʤʤ/ʛʦʜ (ʨʠʩ. 47). 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʭʨʝʙʪʘ ʂʦʜʘʨ ʙʳʣʦ 

ʚʳʧʦʣʥʝʥʦ ʜʣʷ ʩʝʛʤʝʥʪʘ Kodar-7 (ʦʙʲʝʢʪ 49 ʥʘ ʨʠʩ. 39): ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ 

ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ʩʦʩʪʘʚʠʣʘ 0.5 ʤʤ/ʛʦʜ ʧʨʠ ʚʨʝʤʝʥʠ ʘʢʪʠʚʠʟʘʮʠʠ 5 ʤʣʥ ʣʝʪ.  

 

 

ʈʠʩ. 39. ʍʨʝʙʝʪ ʂʦʜʘʨ, ʏʘʨʩʢʘʷ ʚʧʘʜʠʥʘ 

ɹʫʢʚʘʤʠ ʦʙʦʟʥʘʯʝʥʳ: ɸ ï ʦʟʝʨʘ ʃʝʧʨʠʥʜʦ, ɹ ï ɺʝʨʭʥʠʡ ʉʘʢʫʢʘʥ, ɺ ï ʉʨʝʜʥʠʡ 

ʉʘʢʫʢʘʥ, ɻ ï ʃʶʢʩʦʛʫʥ, ɼ ï ɸʧʩʘʪ, ɽ ï ɹʳʡʠʢʠ, ɾ ï ʆʨʪʦ-ʖʨʷʭ, ɿ ï ʊʘʩ-ʖʨʷʭ, ʀ ï ʅʠʞʥʠʡ 

ʉʘʢʫʢʘʥ. 

 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʘʥʘʣʠʟʘ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʦʜʠʥ ʵʩʢʘʨʧʤʝʥʪ (ʦʙʲʝʢʪ 63 ʥʘ 

ʨʠʩʫʥʢʝ 39), ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠ ʩʭʦʞʠʡ ʩ ʦʙʲʝʢʪʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ Kodar-7. ʇʨʦʯʠʝ ʩʝʛʤʝʥʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʣʠʙʦ ʦʪʩʫʪʩʪʚʠʝʤ 

ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʬʘʩʝʪ, ʣʠʙʦ ʥʘʣʠʯʠʝʤ ʤʦʣʦʜʳʭ ʩʪʫʧʝʥʝʡ. ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʛʦ 
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ʘʥʘʣʠʟʘ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʕʩʢʘʨʧʤʝʥʪ 50, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʦʜʥʦʤ ʚʦʜʦʨʘʟʜʝʣʝ ʩ ʦʙʲʝʢʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ ʦʜʥʦʡ ʚʝʪʚʠ ʨʘʟʣʦʤʘ, ʦʯʝʚʠʜʥʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʡ ʞʝ 

ʩʢʦʨʦʩʪʴʶ ʧʦʜʥʷʪʠʷ. ʉʦʩʝʜʥʠʡ ʙʣʦʢ, ʟʘʥʠʤʘʶʱʠʡ ʤʝʞʜʫʨʝʯʴʝ ʉʨʝʜʥʝʛʦ 

ʉʘʢʫʢʘʥʘ ʠ ɸʧʩʘʪʘ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʝʜʠʥʩʪʚʦ ʛʠʧʩʦʤʝʪʨʠʠ ʠ ʦʙʱʫʶ 

ʩʭʦʞʝʩʪʴ ʤʦʨʬʦʣʦʛʠʠ, ʪʘʢʞʝ, ʚʝʨʦʷʪʥʦ, ʧʦʜʥʠʤʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 0.5 ʤʤ/ʛʦʜ. 

ʆʜʥʘʢʦ ʥʘ ʚʦʩʪʦʯʥʦʤ ʬʣʘʥʛʝ ʚ ʛʨʘʥʠʮʳ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ ʚʥʝʜʨʷʝʪʩʷ ʜʨʫʛʦʡ 

ʨʘʟʣʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʣʦʢʘʣʠʟʦʚʘʥ ʵʩʢʘʨʧʤʝʥʪ 53. ʕʪʦʪ ʨʘʟʣʦʤ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʥʝʙʦʣʴʰʫʶ ʟʘʣʠʚʦʦʙʨʘʟʥʫʶ ʚʧʘʜʠʥʫ, ʦʙʦʩʦʙʣʝʥʥʫʶ ʦʪ ʦʩʥʦʚʥʦʡ ʢʦʪʣʦʚʠʥʳ 

ʥʠʟʢʦʛʦʨʥʦʡ ʛʨʷʜʦʡ, ʧʝʨʝʢʨʳʪʦʡ ʦʩʘʜʢʘʤʠ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʧʘʜʠʥʳ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʘʧʦʤʠʥʘʝʪ ʇʘʨʘʤʩʢʫʶ, ʦʪʜʝʣʝʥʥʫʶ ʦʪ ʄʫʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ 

ʧʦʣʫʨʘʟʨʫʰʝʥʥʦʡ ʛʨʷʜʦʡ ʂʠʥʜʠʢʘʥʩʢʠʭ ʛʦʨʦʢ. ʕʩʢʘʨʧʤʝʥʪ 53 ʩʦʜʝʨʞʠʪ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʡ ʛʨʝʙʝʥʴ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʠʡ ʵʪʘʣʦʥʥʳʡ ʦʙʲʝʢʪ 

Barguzin-1. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠ ʦʙʲʝʢʪ 53 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʤʝʞʥʳʭ ʵʩʢʘʨʧʤʝʥʪʦʚ 51-52. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʤʝʥʠʪʴ ʢ ʥʝʤʫ ʩʢʦʨʦʩʪʴ 0.4 ʤʤ/ʛʦʜ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʫʶʩʷ ʜʦ ʵʩʢʘʨʧʤʝʥʪʘ 

54 ʚʢʣʶʯʠʪʝʣʴʥʦ (ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʱʝʡ ʚʝʪʚʠ ʨʘʟʣʦʤʘ). ʊʘʢʞʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʦʮʝʥʢʠ ʛʠʧʩʦʤʝʪʨʠʠ, ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʙʣʦʢ, ʟʘʥʠʤʘʶʱʠʡ ʚʦʜʦʨʘʟʜʝʣ 

ʅʠʞʥʝʛʦ ʉʘʢʫʢʘʥʘ ʠ ʏʘʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʧʦʜʥʷʪʠʷ, 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʷ ʦʙʲʝʢʪʘ 63 (0.5 ʤʤ/ʛʦʜ). ʆʙʲʝʢʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢ ʟʘʧʘʜʫ 

ʦʪ ʅʠʞʥʝʛʦ ʉʘʢʫʢʘʥʘ (ʜʦ ʜʦʣʠʥʳ ʨʝʢʠ ʆʨʪʦ-ʖʨʷʭ), ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʦʙʱʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʜʘʪʴ ʠʤ ʦʮʝʥʢʫ. ʊʦ ʞʝ ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ ʦʙ ʵʩʢʘʨʧʤʝʥʪʘʭ (44-48), ʟʘʥʠʤʘʶʱʠʭ 

ʦʙʰʠʨʥʫʶ ʢʨʘʝʚʫʶ ʩʪʫʧʝʥʴ, ʧʨʦʩʪʠʨʘʶʱʫʶʩʷ ʢ ʟʘʧʘʜʫ ʦʪ ɺʝʨʭʥʝʛʦ ʉʘʢʫʢʘʥʘ.  

ɺ ʟʘʚʝʨʰʝʥʠʠ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʩʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ʧʣʝʯʘ ʏʘʨʩʢʦʛʦ ʨʠʬʪʘ ʩʦʩʪʘʚʣʷʝʪ 0,5 ʤʤ/ʛʦʜ (ʨʠʩ. 47). 

ʄʝʥʴʰʘʷ ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʜʣʷ ʚʪʦʨʦʩʪʝʧʝʥʥʦʡ ʚʧʘʜʠʥʳ, 

ʬʘʢʪʠʯʝʩʢʠ ʧʦʚʪʦʨʷʝʪ ʩʠʪʫʘʮʠʶ ʩ ɹʘʨʛʫʟʠʥʩʢʠʤ ʭʨʝʙʪʦʤ, ʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʝ.  
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ʄʫʷʢʘʥʩʢʠʡ ʭʨʝʙʝʪ (ʨʠʩ. 40), ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʠʤʝʥʥʦʡ ʚʧʘʜʠʥʳ, 

ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʦʙʦʩʦʙʣʝʥʥʳʭ ʙʣʦʢʘ: 64-66, 67-68, 69-70, 71-72. ʋʩʧʝʰʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʜʣʷ ʵʩʢʘʨʧʤʝʥʪʘ Muyakan-7 (70), 

ʦʧʪʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ʩʦʩʪʘʚʠʣʘ 0.45 ʤʤ/ʛʦʜ ʧʨʠ ʚʦʟʨʘʩʪʝ 

ʘʢʪʠʚʠʟʘʮʠʠ 3.5 ʤʣʥ ʣʝʪ.  

 

 

ʈʠʩ. 40. ʄʫʷʢʘʥʩʢʠʡ ʭʨʝʙʝʪ 

ɹʫʢʚʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʨʝʢʠ: ɸ ï ʃʘʧʨʦ, ɹ ï ʋʥʝʥ, ɺ ï ʂʦʥʯʘʢʦʪʠ, ɻ ï ʆʨʘʥ-

ʄʫʷʢʘʥʩʢʠʡ. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʪʨʝʫʛʦʣʴʥʳʭ 

ʬʘʩʝʪ, ʘʥʘʣʦʛʦʚ ʦʙʲʝʢʪʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ, ʢʘʢ ʠ ʦʙʱʠʭ 

ʨʘʟʣʦʤʦʚ. ʕʩʢʘʨʧʤʝʥʪʳ (64-66), ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʤʝʞʜʫ ʜʦʣʠʥʘʤʠ ʆʨʘʥʘ-

ʄʫʷʢʘʥʩʢʦʛʦ ʠ ʂʦʥʯʘʢʦʪʠ, ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ Muyakan-7 ʧʨʦʬʠʣʷʤʠ 

ʚʝʨʰʠʥʥʳʭ ʩʢʘʪʦʚ, ʢʦʪʦʨʳʝ ʟʜʝʩʴ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʫʣʝʚʦʡ ʫʢʣʦʥ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʵʩʢʘʨʧʤʝʥʪʳ (68-67), ʟʘʥʠʤʘʶʱʠʝ ʚʦʜʦʨʘʟʜʝʣ ʂʦʥʯʘʢʦʪʠ ʠ ʋʥʝʥʘ, 

ʪʘʢʞʝ ʥʝ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ ʩʦʙʳʪʠʡ 

ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʵʪʘʧʘ, ʚʚʠʜʫ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʠ. ʆʙʲʝʢʪʳ 71-

72, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʦʢʨʘʠʥʝ ʭʨʝʙʪʘ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ 

ʩʪʫʧʝʥʠ, ʦʪʜʝʣʝʥʥʦʡ ʦʪ ʭʨʝʙʪʘ ʧʦʧʝʨʝʯʥʳʤ ʨʘʟʣʦʤʦʤ, ʧʨʦʭʦʜʷʱʠʤ ʧʦ ʜʦʣʠʥʝ 

ʃʘʧʨʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ʪʦʣʴʢʦ ʜʣʷ ʦʜʥʦʛʦ 

ʙʣʦʢʘ 69-70. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʦʮʝʥʢʘ ʦʪʥʦʩʠʪʩʷ ʢ 

ʮʝʥʪʨʘʣʴʥʦʡ, ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʠ ʰʠʨʦʢʦʡ, ʯʘʩʪʠ ʄʫʷʢʘʥʩʢʦʡ ʚʧʘʜʠʥʳ. ʕʪʦʪ 

ʬʘʢʪ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ 

ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʧʣʝʯʘ ʄʫʷʢʘʥʩʢʦʛʦ ʨʠʬʪʘ (ʨʠʩ. 47). 
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ʉʝʚʝʨʦ-ʄʫʡʩʢʠʡ ʭʨʝʙʝʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʪʷʞʝʥʥʳʭ ʚ 

ʩʪʨʫʢʪʫʨʝ ɹʈʉ. ʆʥ ʦʙʨʘʤʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʚʧʘʜʠʥ, ʧʨʠ ʵʪʦʤ ʄʫʡʩʢʫʶ, 

ʇʘʨʘʤʩʢʫʶ, ʋʣʘʥ-ʄʘʢʠʪʩʢʫʶ ʠ ʄʫʷʢʘʥʩʢʫʶ ï ʩ ʩʝʚʝʨʘ, ʘ ɺʝʨʭʥʝʘʥʛʘʨʩʢʫʶ ʩ 

ʶʛʘ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʭʨʝʙʪʘ, ʦʛʨʘʥʠʯʠʚʘʶʱʘʷ 

ɺʝʨʭʥʝʘʥʛʘʨʩʢʫʶ ʢʦʪʣʦʚʠʥʫ. ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 41, ʵʪʦʪ ʩʝʢʪʦʨ ʦʪʯʝʪʣʠʚʦ 

ʜʝʣʠʪʩʷ ʜʦʣʠʥʦʡ ʨʝʢʠ ʗʥʯʫʡ ʥʘ ʜʚʘ ʢʨʫʧʥʳʭ ʩʝʛʤʝʥʪʘ ʩ ʨʘʟʣʠʯʥʦʡ 

ʤʦʨʬʦʣʦʛʠʝʡ. 

 

ʈʠʩ. 41. ʉʝʚʝʨʦ-ʄʫʡʩʢʠʡ ʭʨʝʙʝʪ, ʟʘʧʘʜʥʳʡ ʩʝʢʪʦʨ 

ɹʫʢʚʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʜʦʣʠʥʳ ʨʝʢ: ɸ ï ɸʥʛʘʨʘʢʘʥ, ɹ ï ɼʷʧʢʘʨ, ɺ ï ʗʥʯʫʢʘʥ, ɻ ï 

ʗʥʯʫʡ, ɼ ï ɹʫʨʫʥʜʘ, ɽ ï ʂʦʪʝʨʘ. 

 

ʆʮʝʥʢʘ ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʜʣʷ ʩʝʛʤʝʥʪʘ NMW-16 (94) ʠ 

ʩʦʩʪʘʚʠʣʘ 0.35 ʤʤ/ʛʦʜ ʧʨʠ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ 3.5 ʤʣʥ ʣʝʪ. ɼʘʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʤʦʞʥʦ ʫʚʝʨʝʥʥʦ ʧʨʠʤʝʥʠʪʴ ʢʦ ʚʩʝʤʫ ʩʝʛʤʝʥʪʫ 94-96 ʠ, ʚʝʨʦʷʪʥʦ, ʢ ʩʝʛʤʝʥʪʫ 

90-93, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʦʙʱʥʦʩʪʴ ʛʠʧʩʦʤʝʪʨʠʠ ʦʩʝʚʦʛʦ ʛʨʝʙʥʷ ʜʚʫʭ 

ʵʩʢʘʨʧʤʝʥʪʦʚ. ʇʨʷʤʳʝ ʘʥʘʣʦʛʠ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʭʨʝʙʪʘ 

ʦʪʩʫʪʩʪʚʫʶʪ. ʏʘʩʪʴ ʭʨʝʙʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʢ ʟʘʧʘʜʫ ʦʪ ʗʥʯʫʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʠ ʦʩʣʦʞʥʝʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʩʪʫʧʝʥʷʤʠ. ʉʨʝʜʥʠʡ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʚʝʨʰʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʜʝʩʴ ʥʠʞʝ, ʯʝʤ ʚ ʚʦʩʪʦʯʥʦʤ ʩʝʢʪʦʨʝ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʩʠʣʴʥʦʡ 

ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʴʶ ʨʝʣʴʝʬʘ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴ 

ʧʦʚʳʰʝʥʥʫʶ ʵʨʦʟʠʶ. ɽʩʣʠ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʵʪʠʤ ʪʝʟʠʩʦʤ ʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʦʮʝʥʢʫ, ʧʦʣʫʯʝʥʥʫʶ ʜʣʷ ʚʦʩʪʦʯʥʦʛʦ ʩʝʛʤʝʥʪʘ, ʤʦʞʥʦ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ ʥʘ 

ʟʘʧʘʜʥʳʡ, ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠ ̫ʶʞʥʦʛʦ ʧʣʝʯʘ ɺʝʨʭʥʝʘʥʛʘʨʩʢʦʛʦ ʨʠʬʪʘ 

ʩʦʩʪʘʚʠʪ 0.35 ʤʤ/ʛʦʜ (ʨʠʩ. 47).  

ʉʚʷʪʦʥʦʩʩʢʦʝ ʧʦʜʥʷʪʠʝ (ʨʠʩ. 42) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʦʨʥʳʡ ʤʘʩʩʠʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʛʨʘʥʠʮʝ ʖʞʥʦ- ʠ ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥ, ʥʦ, ʚ 
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ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ, ʷʚʣʷʶʱʠʡʩʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚʥʫʪʨʠʚʧʘʜʠʥʥʳʤ 

ʦʙʲʝʢʪʦʤ [ʋʬʠʤʮʝʚ, 1992]. ʇʦʜʥʷʪʠʝ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʫʣʠʩʦʦʙʨʘʟʥʳʭ 

ʙʣʦʢʦʚ (ʛʨʘʥʠʮʳ ʢʨʫʧʥʝʡʰʠʭ ʙʣʦʢʦʚ ʚʳʜʝʣʝʥʳ ʢʨʘʩʥʳʤ ʧʫʥʢʪʠʨʦʤ). ʉʝʚʝʨʦ-

ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʧʦʣʫʦʩʪʨʦʚʘ ʟʘʥʠʤʘʝʪ ʦʙʰʠʨʥʘʷ ʂʨʝʩʪʦʚʩʢʘʷ ʩʪʫʧʝʥʴ, 

ʦʧʫʩʢʘʥʠʝ ʢʦʪʦʨʦʡ ʦʙʫʩʣʦʚʠʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʟʨʝʟʘʥʥʦʡ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ 

ʏʠʚʳʨʢʫʡʩʢʦʛʦ ʟʘʣʠʚʘ.  

 

 

ʈʠʩ. 42. ʉʚʷʪʦʥʦʩʩʢʦʝ ʧʦʜʥʷʪʠʝ 

ɹʫʢʚʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʜʦʣʠʥʳ ʨʝʢ: ɸ ï ʄʘʢʘʨʦʚʘ, ɹ ï ʂʨʝʩʪʦʚʩʢʘʷ, ɺ ï ɹʦʢʦʚʳʭ 

ʈʘʟʙʦʨʦʚ, ɻ ï ʄʘʨʢʦʚʘ, ɼ ï ɿʝʣʝʥʝʥʴʢʠʡ. 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ ʜʚʫʭ ʵʩʢʘʨʧʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʨʘʟʥʳʭ ʩʢʣʦʥʘʭ ʧʦʜʥʷʪʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʦʙʱʫʶ ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ (0.4 

ʤʤ/ʛʦʜ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʚʨʝʤʝʥʠ ʘʢʪʠʚʠʟʘʮʠʠ ï 3.5 ʤʣʥ ʣʝʪ ʜʣʷ 

ʦʙʲʝʢʪʘ Nos-3 (99) ʠ 2.5 ʤʣʥ ʣʝʪ ʜʣʷ ʦʙʲʝʢʪʘ Nos-9 (105). ɸʥʘʣʦʛʦʚ ʜʣʷ 

ʵʩʢʘʨʧʤʝʥʪʘ 99 ʚ ʧʨʝʜʝʣʘʭ ʉʚʷʪʦʥʦʩʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʥʝʪ, ʠ ʟʥʘʯʝʥʠʝ, 

ʧʦʣʫʯʝʥʥʦʝ ʜʣʷ ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʪʦʣʴʢʦ ʢ ʩʤʝʞʥʦʤʫ 

ʵʩʢʘʨʧʤʝʥʪʫ 98. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʷʤʳʤ ʘʥʘʣʦʛʦʤ ʦʙʲʝʢʪʘ 105 ʷʚʣʷʝʪʩʷ 

ʵʩʢʘʨʧʤʝʥʪ 97, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʩʢʣʦʥʝ: ʵʪʠ ʩʝʛʤʝʥʪʳ 

ʬʦʨʤʠʨʫʶʪ ʝʜʠʥʳʡ ʙʣʦʢ, ʦʪʜʝʣʝʥʥʳʡ ʦʪ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʣʫʦʩʪʨʦʚʘ 

ʧʦʧʝʨʝʯʥʳʤ ʨʘʟʣʦʤʦʤ, ʚʳʭʦʜ ʢʦʪʦʨʦʛʦ ʬʠʢʩʠʨʫʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʦʣʠʥʦʡ 

ʨʫʯʴʷ ɿʝʣʝʥʝʥʴʢʠʡ. ɺʝʨʦʷʪʥʦ, ʜʣʷ ʩʝʛʤʝʥʪʦʚ 100 ʠ 104, ʧʨʠʤʳʢʘʶʱʠʭ ʢ 

ʦʙʲʝʢʪʫ 99, ʪʘʢʞʝ ʧʨʠʤʝʥʠʤʘ ʧʦʜʦʙʥʘʷ ʟʝʨʢʘʣʴʥʘʷ ʩʭʝʤʘ. ɿʜʝʩʴ ʥʘʜʦ ʟʘʤʝʪʠʪʴ, 
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ʯʪʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʨʘʙʦʪʝ, ʉʚʷʪʦʥʦʩʩʢʦʝ 

ʧʦʜʥʷʪʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʧʣʝʯʦʤ ʨʠʬʪʘ. ɽʛʦ ʨʘʟʚʠʪʠʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʦʜʥʷʪʠʝ ʪʨʝʭ ʙʣʦʢʦʚ, ʜʣʷ ʜʚʫʭ ʠʟ ʢʦʪʦʨʳʭ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ 

ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ, ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʩʦʩʪʘʚʠʚʰʫʶ 0,4 ʤʤ/ʛʦʜ. 

ʗʚʣʷʝʪʩʷ ʣʠ ʵʪʘ ʦʮʝʥʢʘ ʩʧʨʘʚʝʜʣʠʚʦʡ ʜʣʷ ʚʩʝʛʦ ʉʚʷʪʦʥʦʩʩʢʦʛʦ ʛʦʨʩʪʘ, 

ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ. 

ʖʞʥʦ-ʄʫʡʩʢʠʡ ʭʨʝʙʝʪ, ʢʘʢ ʠ ʝʛʦ ʩʝʚʝʨʥʳʡ ʩʦʩʝʜ, ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʦʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʠ ʦʙʨʘʤʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʚʧʘʜʠʥ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ 

ʄʫʜʠʨʠʢʘʥʩʢʠʡ ʦʪʨʦʛ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ ʛʣʘʚʥʳʭ ʩʪʨʫʢʪʫʨ 

ʭʨʝʙʪʘ ʥʘ ʛʨʘʥʠʮʝ ʋʣʘʥ-ʄʘʢʠʪʩʢʦʡ ʠ ʄʫʡʩʢʦʡ ʚʧʘʜʠʥ, ʠ ʚʦʩʪʦʯʥʳʡ ʩʝʛʤʝʥʪ 

ʭʨʝʙʪʘ, ʦʙʨʘʤʣʷʶʱʠʡ ʄʫʡʩʢʫʶ ʢʦʪʣʦʚʠʥʫ ʩ ʶʛʘ. ɿʘʧʘʜʥʳʡ ʫʯʘʩʪʦʢ ʭʨʝʙʪʘ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ɺʝʨʭʥʝʤʫʡʩʢʫʶ ʚʧʘʜʠʥʫ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ ʟʘʪʨʘʛʠʚʘʣʩʷ 

ʚʚʠʜʫ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʩʢʣʦʥʦʚ.  

ʄʫʜʠʨʠʢʘʥʩʢʠʡ ʦʪʨʦʛ (ʨʠʩ. 43) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʦʡ ʚʥʫʪʨʝʥʥʝʡ 

ʩʪʨʫʢʪʫʨʦʡ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʚʦʩʪʦʯʥʦʤ 

ʩʢʣʦʥʝ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʜʣʷ ʩʝʛʤʝʥʪʘ SM-12 (153), 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ, ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ ʨʝʢʠ ʄʫʜʠʨʠʢʘʤʩʢʠʪ: 

ʩʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ʩʦʩʪʘʚʠʣʘ 0.3 ʤʤ/ʛʦʜ ʧʨʠ ʚʦʟʨʘʩʪʝ 3.5 ʤʣʥ ʣʝʪ. ʉ ʪʦʡ ʞʝ 

ʩʢʦʨʦʩʪʴʶ, ʦʯʝʚʠʜʥʦ, ʧʦʜʥʠʤʘʣʠʩʴ ʩʦʩʝʜʥʠʡ ʦʙʲʝʢʪ (154), ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʜʝʥʪʠʯʥʳʡ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʠ ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ ʦʜʥʦʤʫ ʨʘʟʣʦʤʫ, ʠ ʚʝʩʴ ʙʣʦʢ 

(153-155), ʢ ʢʦʪʦʨʦʤʫ ʦʥʠ ʧʨʠʫʨʦʯʝʥʳ. ʉʢʦʨʦʩʪʴ ʧʦʜʥʷʪʠʷ ʜʣʷ ʜʨʫʛʠʭ 

ʵʩʢʘʨʧʤʝʥʪʦʚ ʦʩʪʘʣʘʩʴ ʥʝʚʳʷʩʥʝʥʥʦʡ. ʄʫʜʠʨʠʢʘʥʩʢʠʡ ʦʪʨʦʛ, ʢʘʢ ʠ 

ʉʚʷʪʦʥʦʩʩʢʦʝ ʧʦʜʥʷʪʠʝ, ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʣʠʥʝʡʥʳʭ ʭʨʝʙʪʦʚ 

ɹʈʉ. ʆʜʥʘʢʦ, ʷʚʣʷʷʩʴ, ʧʦ ʩʫʪʠ, ʤʝʞʚʧʘʜʠʥʥʦʡ ʧʝʨʝʤʳʯʢʦʡ, ʦʥ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ 

ʧʣʝʯʘ ʜʣʷ ʋʣʘʥ-ʄʘʢʠʪʩʢʦʛʦ ʨʠʬʪʘ. ʀ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʮʝʥʢʘ, 

ʧʦʣʫʯʝʥʥʘʷ ʜʣʷ ʥʘʟʚʘʥʥʦʛʦ ʙʣʦʢʘ, ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʠ ʧʦʜʥʷʪʠʷ ʧʣʝʯʘ ʨʠʬʪʘ. 
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ʈʠʩ. 43. ʖʞʥʦ-ʄʫʡʩʢʠʡ ʭʨʝʙʝʪ, ʄʫʜʠʨʠʢʘʥʩʢʠʡ ʦʪʨʦʛ 

ɹʫʢʚʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʜʦʣʠʥʳ ʨʝʢ: ɸ ï ʄʫʜʠʨʠʢʘʤʩʢʠʪ, ɹ ï ʐʫʨʠʥʜʘ, ɺ ï ɹʦʣʴʰʘʷ 

ʊʫʢʘʣʘʢʪʘ. 

 

ɺʦʩʪʦʯʥʳʡ ʩʝʛʤʝʥʪ ʖʞʥʦ-ʄʫʡʩʢʦʛʦ ʭʨʝʙʪʘ (ʨʠʩ. 44) ʨʘʟʙʠʪ ʥʘʜʚʦʝ 

ʢʨʫʧʥʳʤ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʤ ʨʘʟʨʳʚʦʤ ʜʦʣʠʥʳ ɺʠʪʠʤʘ ī ʩʪʨʦʝʥʠʝ ʭʨʝʙʪʘ ʢ 

ʚʦʩʪʦʢʫ ʠ ʟʘʧʘʜʫ ʦʪ ʥʝʝ ʟʘʤʝʪʥʦ ʨʘʟʣʠʯʘʝʪʩʷ.  

 

 

ʈʠʩ. 44. ʖʞʥʦ-ʄʫʡʩʢʠʡ ʭʨʝʙʝʪ, ʚʦʩʪʦʯʥʳʡ ʩʝʢʪʦʨ 

ɹʫʢʚʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʜʦʣʠʥʳ ʨʝʢ: ɸ ï ʂʫʘʥʜʘ, ɹ ï ɺʠʪʠʤ, ɺ ï ɸʥʝ. 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʜʣʷ ʵʩʢʘʨʧʤʝʥʪʘ SM-27 (168), 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʢ ʚʦʩʪʦʢʫ ʦʪ ɺʠʪʠʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʩʢʦʨʦʩʪʴ 

ʧʦʜʥʷʪʠʷ 0.4 ʤʤ/ʛʦʜ ʧʨʠ ʚʦʟʨʘʩʪʝ 3.5 ʤʣʥ ʣʝʪ. ʆʙʲʝʢʪʳ ʩ ʧʦʜʦʙʥʦʡ 

ʤʦʨʬʦʣʦʛʠʝʡ ʚ ʧʨʝʜʝʣʘʭ ʭʨʝʙʪʘ ʥʝ ʧʦʚʪʦʨʷʶʪʩʷ, ʪʘʢʞʝ ʥʝ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ 

ʦʙʱʠʝ ʣʠʥʠʠ ʨʘʟʣʦʤʦʚ. ʇʨʠ ʵʪʦʤ çʙʣʦʢʦʚʳʡè ʘʥʘʣʠʟ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ɻʨʫʧʧʘ ʵʩʢʘʨʧʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢ ʚʦʩʪʦʢʫ ʦʪ 

ɺʠʪʠʤʘ, ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʬʨʘʛʤʝʥʪʘ, ʧʨʠ ʵʪʦʤ ʚʳʩʦʪʘ ʭʨʝʙʪʘ ʧʦʩʪʝʧʝʥʥʦ 

ʧʦʥʠʞʘʝʪʩʷ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʵʩʢʘʨʧʤʝʥʪʳ ʩʫʞʘʶʪʩʷ. ʆʜʥʘʢʦ ʥʘ 

ʟʘʧʘʜʥʦʤ ʬʣʘʥʛʝ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʝ ʵʩʢʘʨʧʤʝʥʪʳ (165-167) ʣʦʢʘʣʠʟʦʚʘʥʳ ʥʘ 


