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ʋɼʂ 55(1/9) 

ɹɹʂ 26.3 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʚʯʝʥʦʶ ʨʘʜʦʶ 

ʅʅɯ ñɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾò ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ 

(ʧʨʦʪʦʢʦʣ ˉ 12 ʚʽʜ 13 ʯʝʨʚʥʷ 2023 ʨ.) 

 

ʈʝʮʝʥʟʝʥʪʠ: 

ɿʘʛʥʽʪʢʦ ɺ.ʄ., ʜʦʢʪʦʨ ʛʝʦʣʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ» ʂʠʾʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 
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ʆʛʘʨ ɺ.ɺ. ʈʝʛʽʦʥʘʣʴʥʘ ʛʝʦʣʦʛʽʷ : ʧʽʜʨʫʯʥʠʢ ʂ., 2023. 303 ʩ.  

ɺʠʢʣʘʜʝʥʦ ʧʨʠʥʮʠʧʠ ʚʠʜʽʣʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʨʝʛʽʦʥʽʚ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ 

ʢʦʥʪʠʥʝʥʪʽʚ ʽ ʦʢʝʘʥʽʚ, ʥʘʚʝʜʝʥʦ ʾʭ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ. ʆʧʠʩʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʩʪʨʘʪʠʛʨʘʬʽʾ, ʤʘʛʤʘʪʠʟʤʫ, ʽʩʪʦʨʽʾ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʣʘʪʬʦʨʤ ʪʘ ʩʢʣʘʜʯʘʩʪʠʭ 

ʧʦʷʩʽʚ. ɺʢʘʟʘʥʦ ʥʘ ʨʝʛʽʦʥʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʉʪʠʩʣʦ ʦʧʠʩʘʥʦ ʦʩʥʦʚʥʽ 

ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ɿʝʤʣʽ. 

 

Ohar V.V. Regional geology : Text-book. Kyiv. 2023. 303 p. 

 

The principles of geological regions selection are outlined. The geological structure of the continents and 

oceans is characterized, and their structural and geological zonation is given. Regional characteristics of 

stratigraphy, igneous rocks, geological history of Precambrian platforms and folded belts are described and 
regional features of mineral localization are indicated. The main stages of the Earth's development are briefly 

described. 
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ʝʢʦʥʦʤʽʯʥʽ, ʧʨʦʤʠʩʣʦʚʽ ʪʦʱʦ, ʟʘʣʝʞʥʦ ʚʽʜ ʦʟʥʘʢ, ʷʢʽ ʙʝʨʫʪʴʩʷ ʜʦ ʫʚʘʛʠ ʧʨʠ ʾʭ ʚʠʜʽʣʝʥʥʽ.  
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ʪʝʢʪʦʥʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽ ʦʩʥʦʚʥʠʭ ʨʠʩ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʪʠʧʫ ʨʝʣʴʻʬʫò(ʧʝʨ. ʟ ʨʦʩ. ʘʚʪ.). 

ɻʝʦʣʦʛʽʯʥʠʡ ʨʝʛʽʦʥ ʥʝ ʻ ʨʘʟ ʽ ʥʘʟʘʚʞʜʠ ʚʠʟʥʘʯʝʥʦʶ ʪʝʨʠʪʦʨʽʻʶ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʦʟʥʘʢʠ 

(ʢʦʤʧʣʝʢʩ ʦʟʥʘʢ) ʙʝʨʫʪʴʩʷ ʜʦ ʫʚʘʛʠ, ʟʤʽʥʶʶʪʴʩʷ ʽ ʤʝʞʽ ʨʝʛʽʦʥʽʚ. ʂʦʥʪʫʨʠ ʨʝʛʽʦʥʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʜʽʣʷʪʠʩʴ ʧʨʠ ʚʽʜʪʚʦʨʝʥʥʽ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ ʪʝʨʠʪʦʨʽʡ, ʥʝ ʟʘʚʞʜʠ ʟʙʽʛʘʶʪʴʩʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ 

ʝʚʦʣʶʮʽʻʶ ʫ ʯʘʩʽ ʽ ʤʽʛʨʘʮʽʻʶ ʫ ʧʨʦʩʪʦʨʽ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʪʝʢʪʦʥʽʯʥʠʭ, ʤʘʛʤʘʪʠʯʥʠʭ, 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʪʘ ʽʥ.). ʆʩʪʘʥʥʻ ʚʽʜʦʙʨʘʞʝʥʦ, ʟʦʢʨʝʤʘ, ʫ ʚʠʟʥʘʯʝʥʥʽ, ʱʦ ʥʘʚʝʜʝʥʝ ʫ 

çʉʪʨʘʪʠʛʨʘʬʽʯʥʦʤʫ ʢʦʜʝʢʩʽ ʋʢʨʘʾʥʠè (ʩ. 12): 

çɻʝʦʣʦʛʽʯʥʠʡ ʨʝʛʽʦʥ ï ʟʥʘʯʥʘ ʟʘ ʨʦʟʤʽʨʘʤʠ ʪʝʨʠʪʦʨʽʷ ʟ ʧʨʠʪʘʤʘʥʥʠʤʠ ʾʡ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʪʨʫʢʪʫʨʥʦ-

ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ, ʷʢʘ ʫ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʛʝʦʣʦʛʽʯʥʦʛʦ ʯʘʩʫ (ʢʫʨʩ. ʘʚʪ.) ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʩʫʤʽʞʥʠʭ 

ʨʝʛʽʦʥʽʚ ʩʧʝʮʠʬʽʯʥʠʤʠ ʨʠʩʘʤʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ: ʩʫʢʫʧʥʽʩʪʶ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʠʭ ʧʨʦʷʚʽʚ, 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ, ʣʘʥʜʰʘʬʪʫ, ʙʽʦʪʠ ʪʦʱʦ. ʇʦʜʽʣʷʻʪʴʩʷ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʽʘʣʴʥʽ 

ʨʘʡʦʥʠ, ʟʦʥʠè.  

ʆʪʞʝ ʧʦʥʷʪʪʷ çʛʝʦʣʦʛʽʯʥʠʡ ʨʝʛʽʦʥè ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʦ ʦʙôʻʢʪʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ï ʚʽʜ ʨʦʜʦʚʠʱʘ 

ʜʦ ʧʣʘʪʬʦʨʤʠ ʯʠ ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʫ. ʋ ʮʴʦʤʫ ʧʦʩʽʙʥʠʢʫ ʘʚʪʦʨ ʦʧʠʩʫʚʘʚ ʪʽ ʨʝʛʽʦʥʠ, ʷʢʽ ʤʽʮʥʦ ʫʚʽʡʰʣʠ 

ʚ ʛʝʦʣʦʛʽʯʥʫ ʣʽʪʝʨʘʪʫʨʫ ʽ ʦʜʥʦʟʥʘʯʥʦ ʨʦʟʫʤʽʶʪʴʩʷ ʙʽʣʴʰʽʩʪʶ ʜʦʩʣʽʜʥʠʢʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʥʠʟʮʽ 

ʫʟʘʛʘʣʴʥʶʶʯʠʭ ʨʦʙʽʪ ʟ ʨʝʛʽʦʥʘʣʴʥʦʾ ʛʝʦʣʦʛʽʾ.  

ʂʫʨʩ ʨʝʛʽʦʥʘʣʴʥʦʾ ʛʝʦʣʦʛʽʾ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʻ ʩʠʥʪʝʟʫʶʯʠʤ ʢʫʨʩʦʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʦʧʠʨʘʻʪʴʩʷ ʥʘ ʟʥʘʥʥʷ, 

ʱʦ ʦʪʨʠʤʘʥʽ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʽʥʰʠʭ ʜʠʩʮʠʧʣʽʥ: ʟʘʛʘʣʴʥʦʾ ʪʘ ʽʩʪʦʨʠʯʥʦʾ ʛʝʦʣʦʛʽʾ, ʩʪʨʫʢʪʫʨʥʦʾ 

ʛʝʦʣʦʛʽʾ ʽ ʛʝʦʪʝʢʪʦʥʽʢʠ, ʧʝʪʨʦʣʦʛʽʾ (ʧʝʪʨʦʛʨʘʬʽʾ ʪʘ ʣʽʪʦʣʦʛʽʾ), ʛʝʦʬʽʟʠʢʠ, ʢʫʨʩʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʮʠʭ ʟʥʘʥʴ, ʩʪʚʦʨʶʻʪʴʩʷ ʩʪʘʪʠʯʥʘ ʧʨʦʩʪʦʨʦʚʘ ʪʘ ʛʝʦʽʩʪʦʨʠʯʥʘ ʤʦʜʝʣʽ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʝʛʽʦʥʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ. ʅʘʡʙʽʣʴʰ ʙʣʠʟʴʢʠʤʠ ʜʦ ʨʝʛʽʦʥʘʣʴʥʦʾ ʛʝʦʣʦʛʽʾ ʜʠʩʮʠʧʣʽʥʘʤʠ ʻ ʨʝʛʽʦʥʘʣʴʥʘ ʛʝʦʪʝʢʪʦʥʽʢʘ 

(ʚʠʚʯʘʻ ʨʦʟʧʦʜʽʣ ʫ ʧʨʦʩʪʦʨʽ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʨʽʟʥʦʛʦ ʪʠʧʫ, ʫ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʽʚ, 

ʢʦʥʪʠʥʝʥʪʽʚ, ʦʢʝʘʥʽʚ ʚ ʮʽʣʦʤʫ ʽ ʧʝʨʝʭʽʜʥʠʭ ʤʽʞ ʥʠʤʠ ʬʦʨʤ) ʪʘ ʽʩʪʦʨʠʯʥʘ ʛʝʦʣʦʛʽʷ ï ʥʘʫʢʘ, ʱʦ ʚʠʚʯʘʻ 

ʽʩʪʦʨʽʶ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ɿʝʤʣʽ 

ɯʟ ʥʘʚʝʜʝʥʦʾ ʥʠʞʯʝ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʦʧʠʩʘʭ ʛʝʦʣʦʛʽʯʥʠʭ 

ʨʝʛʽʦʥʽʚ, ʱʦ ʪʘʢʦʞ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʟʘʩʪʦʩʦʚʘʥʘ ʘʚʪʦʨʦʤ ʚ ʮʴʦʤʫ ʧʦʩʽʙʥʠʢʫ, ʚʠʧʣʠʚʘʻ ʟʚ'ʷʟʦʢ 

ʨʝʛʽʦʥʘʣʴʥʦʾ ʛʝʦʣʦʛʽʾ ʟ ʽʥʰʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ (ʾʭ ʥʘʟʚʠ ʥʘʚʝʜʝʥʦ ʚ ʜʫʞʢʘʭ): 

1. ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ (ʛʝʦʛʨʘʬʽʷ). 

2. ɯʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ (ʽʩʪʦʨʽʷ ʛʝʦʣʦʛʽʾ). 

3. ʉʪʨʘʪʠʛʨʘʬʽʷ (ʣʽʪʦʣʦʛʽʷ, ʧʘʣʝʦʥʪʦʣʦʛʽʷ, ʧʝʪʨʦʛʨʘʬʽʷ, ʚʫʣʢʘʥʦʣʦʛʽʷ, ʽʟʦʪʦʧʥʘ ʛʝʦʭʽʤʽʷ). 

4. ʄʘʛʤʘʪʠʟʤ (ʧʝʪʨʦʛʨʘʬʽʷ, ʛʝʦʭʽʤʽʷ, ʩʪʨʫʢʪʫʨʥʘ ʛʝʦʣʦʛʽʷ, ʛʝʦʬʽʟʠʢʘ).  

5. ʊʝʢʪʦʥʽʢʘ (ʩʪʨʫʢʪʫʨʥʘ ʛʝʦʣʦʛʽʷ, ʛʝʦʪʝʢʪʦʥʽʢʘ, ʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟ, ʛʝʦʬʽʟʠʢʘ). 

6. ɯʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ (ʟʘʛʘʣʴʥʘ ʛʝʦʣʦʛʽʷ, ʽʩʪʦʨʠʯʥʘ ʛʝʦʣʦʛʽʷ, ʚʯʝʥʥʷ ʧʨʦ ʬʘʮʽʾ). 

7. ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ (ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʚ ʮʽʣʦʤʫ, ʥʘʬʪʦʛʘʟʦʥʦʩʥʽ ʧʨʦʚʽʥʮʽʾ (ʙʘʩʝʡʥʠ), 

ʤʝʪʘʣʦʛʝʥʽʷ). 



12 
 

ɼʦʪʨʠʤʫʶʯʠʩʴ ʚ ʮʽʣʦʤʫ ʟʘʟʥʘʯʝʥʦʾ ʚʠʱʝ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʦʧʠʩʫ ʨʝʛʽʦʥʽʚ, ʘʚʪʦʨ ʟʤʫʰʝʥʠʡ ʙʫʚ ʚʜʘʪʠʩʴ 

ʜʦ ʩʫʪʪʻʚʠʭ ʩʢʦʨʦʯʝʥʴ ʦʙʩʷʛʽʚ ʜʝʷʢʠʭ ʟʘʟʥʘʯʝʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ. ʊʘʢ, ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʨʝʛʽʦʥʽʚ ʥʘʚʝʜʝʥʘ ʪʽʣʴʢʠ ʫ ʟʘʛʘʣʴʥʠʭ ʨʠʩʘʭ, ʦʩʢʽʣʴʢʠ ʾʾ ʤʦʞʥʘ ʣʝʛʢʦ ʟʥʘʡʪʠ, ʢʦʨʠʩʪʫʶʯʠʩʴ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʦʚʽʜʥʠʢʘʤʠ ʟ ʛʝʦʛʨʘʬʽʾ ʪʘ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʤʠ. ɯʟ ʟʨʦʟʫʤʽʣʠʭ ʧʨʠʯʠʥ ʫ ʜʫʞʝ 

ʨʝʜʫʢʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʥʘʚʝʜʝʥʘ ʪʘʢʦʞ ʽʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʨʝʛʽʦʥʽʚ. ʄʠ ʦʙʤʝʞʠʣʠʩʴ ʟʛʘʜʢʦʶ 

ʣʠʰʝ ʜʝʷʢʠʭ ʥʘʡʚʠʜʘʪʥʽʰʠʭ ʚʯʝʥʠʭ, ʷʢʽ ʟʘʣʠʰʠʣʠ ʷʩʢʨʘʚʠʡ ʩʣʽʜ ʫ ʚʠʚʯʝʥʥʽ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʥʘʰʦʾ 

ʧʣʘʥʝʪʠ. 

ʆʩʥʦʚʦʶ ʨʝʛʽʦʥʘʣʴʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʙʫʜʦʚ, ʧʨʘʢʪʠʯʥʠʭ ʽ ʪʝʦʨʝʪʠʯʥʠʭ ʚʠʩʥʦʚʢʽʚ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʮʠʭ ʧʦʙʫʜʦʚʘʭ, ʻ ʛʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ. ɺʦʥʘ ʩʠʥʪʝʟʫʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʪʽʻʾ ʯʠ ʽʥʰʦʾ 

ʪʝʨʠʪʦʨʽʾ. ɻʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʛʝʦʣʦʛʽʯʥʠʭ ʟʡʦʤʦʢ ʨʽʟʥʦʛʦ ʤʘʩʰʪʘʙʫ. ʋ ʢʦʣʠʰʥʴʦʤʫ ʉʈʉʈ 

ʜʝʨʞʘʚʥʽ ʛʝʦʣʦʛʽʯʥʽ ʟʡʦʤʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʧʝʨʝʚʘʞʥʦ ʫ ʤʘʩʰʪʘʙʘʭ 1:200 000 (1: 100 000) ʽ 1:50 000. 

ɺʦʥʠ ʚʠʢʦʥʫʚʘʣʠʩʴ ʧʦʘʨʢʫʰʥʦ (ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʪʦʧʦʛʨʘʬʽʯʥʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʙʫʨʽʥʥʷ, ʛʝʦʬʽʟʠʯʥʠʭ (ʘʝʨʦʛʝʦʬʽʟʠʯʥʠʭ), ʘʝʨʦʬʦʪʦʤʝʪʦʜʽʚ, ʢʦʩʤʦʟʡʦʤʦʢ, ʛʝʦʭʽʤʽʯʥʠʭ, ʰʣʽʭʦʚʠʭ, 

ʧʝʪʨʦʣʦʛʽʯʥʠʭ, ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʤʝʪʦʜʽʚ. ʇʨʘʢʪʠʢʫʚʘʣʠʩʴ ʪʘʢʦʞ ʛʨʫʧʦʚʘ ʛʝʦʣʦʛʽʯʥʘ ʟʡʦʤʢʘ, 

ʛʣʠʙʠʥʥʝ ʜʦʚʠʚʯʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʪʘ ʽʥʰʽ ʚʠʜʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ. 

ʆʪʞʝ, ʨʝʛʽʦʥʘʣʴʥʘ ʛʝʦʣʦʛʽʷ ʧʝʨʰʦʯʝʨʛʦʚʦ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʛʝʦʣʦʛʽʯʥʠʭ ʢʘʨʪ. 

ɼʦʜʘʪʢʦʚʦ ʟʘʣʫʯʘʶʪʴʩʷ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʽ ʛʝʦʣʦʛʽʯʥʽ ʢʘʨʪʠ ï ʪʝʢʪʦʥʽʯʥʽ, ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ, 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʽ, ʣʽʪʦʣʦʛʦ-ʬʦʨʤʘʮʽʡʥʽ, ʧʘʣʝʦʩʪʨʫʢʪʫʨʥʽ ʪʘ ʽʥ. ɼʣʷ ʪ.ʟ. çʟʘʢʨʠʪʠʭ ʪʝʨʠʪʦʨʽʡè ʟ 

ʨʦʟʚʠʪʢʦʤ ʟʥʘʯʥʦʛʦ ʟʘ ʪʦʚʱʠʥʦʶ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ, ʢʨʽʤ ʛʝʦʣʦʛʽʯʥʠʭ ʢʘʨʪ, ʷʢʽ ʚʽʜʦʙʨʘʞʫʶʪʴ ʛʝʦʣʦʛʽʯʥʫ 

ʙʫʜʦʚʫ ʣʠʰʝ ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʪʨʘʜʠʮʽʡʥʦʛʦ ʢʦʣʦʥʢʦʚʦʛʦ ʙʫʨʽʥʥʷ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʠʭ ʛʣʠʙʠʥ (ʜʦ 500 

ʤ), ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʘʪʝʨʽʘʣʠ ʛʣʠʙʦʢʦʛʦ ʙʫʨʽʥʥʷ ʥʘ ʥʘʬʪʫ ʽ ʛʘʟ. ʋ ʤʝʞʘʭ ʛʽʨʥʠʯʦ-ʧʨʦʤʠʩʣʦʚʠʭ 

ʨʘʡʦʥʽʚ ʟʘʣʫʯʘʶʪʴʩʷ ʜʘʥʽ ʧʦ ʛʽʨʥʠʯʠʤ ʚʠʨʦʙʢʘʤ, ʰʘʭʪʘʭ, ʢʘʨôʻʨʘʭ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʥʠʟʢʠ ʨʝʛʽʦʥʘʣʴʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʧʠʪʘʥʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ 

ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ: ʤʘʛʥʽʪʦʤʝʪʨʽʾ, ʛʨʘʚʽʤʝʪʨʽʾ, ʝʣʝʢʪʨʦʨʦʟʚʽʜʢʠ, ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʽʜʢʠ, ʘ ʪʘʢʦʞ 

ʤʘʪʝʨʽʘʣʠ ʜʠʩʪʘʥʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ɿʝʤʣʽ, ʷʢʽ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʜʘʥʠʤʠ ʛʣʠʙʦʢʦʛʦ ʙʫʨʽʥʥʷ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʽ ʧʨʠ ʚʠʚʯʝʥʥʽ ʨʝʛʽʦʥʽʚ ʟ ʨʦʟʚʠʪʢʦʤ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ. 

ʈʝʛʽʦʥʘʣʴʥʘ ʛʝʦʣʦʛʽʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʥʠʟʢʠ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʧʠʪʘʥʴ. ɺʦʥʘ 

ʩʪʚʦʨʶʻ ʪʫ ʦʩʥʦʚʫ, ʥʘ ʷʢʽʡ ˇʨʫʥʪʫʶʪʴʩʷ ʧʨʦʛʥʦʟʥʘ ʦʮʽʥʢʘ ʪʝʨʠʪʦʨʽʡ ʥʘ ʨʽʟʥʽ ʚʠʜʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʧʨʷʤʠ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ ʛʝʦʬʽʟʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʦʮʽʥʶʶʪʴʩʷ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʪʘ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʨʘʡʦʥʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʤʽʩʪ, ʩʝʣʠʱ, 

ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ. ʊʦʤʫ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ʩʪʫʜʝʥʪ ʧʦʚʠʥʝʥ ʟʘʩʚʦʾʪʠ ʥʝ ʪʽʣʴʢʠ 

ʨʝʛʽʦʥʘʣʴʥʝ ʛʝʦʣʦʛʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʩʚʽʪʫ, ʘ ʡ ʯʽʪʢʦ ʫʷʚʣʷʪʠ ʥʘʫʢʦʚʽ ʦʩʥʦʚʠ ʪʘʢʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ. 

ɼʣʷ ʟʘʩʚʦʻʥʥʷ ʢʫʨʩʫ ʨʝʛʽʦʥʘʣʴʥʦʾ ʛʝʦʣʦʛʽʾ ʥʝʦʙʭʽʜʥʽ ʪʘʢʽ ʥʘʡʚʘʞʣʠʚʽʰʽ  ʧʝʨʝʜʫʤʦʚʠ: 

1) ʟʥʘʥʥʷ ʬʽʟʠʯʥʦʾ ʽ ʧʦʣʽʪʠʯʥʦʾ ʢʘʨʪ ʩʚʽʪʫ; 

2) ʟʘʩʚʦʻʥʥʷ ʪʘ ʚʽʣʴʥʝ ʚʦʣʦʜʽʥʥʷ ʛʝʦʣʦʛʽʯʥʦʶ ʪʝʨʤʽʥʦʣʦʛʽʻʶ, ʚʢʣʶʯʘʶʯʠ ʘʥʛʣʦʤʦʚʥʫ; 

3) ʩʘʤʦʩʪʽʡʥʝ ʚʠʚʯʝʥʥʷ ʣʽʪʝʨʘʪʫʨʠ ʧʦ ʦʢʨʝʤʠʤ ʨʝʛʽʦʥʘʤ ʩʚʽʪʫ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʷʢ ʥʘ ʤʘʪʝʨʠʢʘʭ, ʪʘʢ 

ʽ ʚ ʦʢʝʘʥʘʭ; 

4) ʚʤʽʥʥʷ ʯʠʪʘʪʠ ʛʝʦʣʦʛʽʯʥʽ ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʢʘʨʪʠ ʽ ʧʨʘʮʶʚʘʪʠ ʟ ʥʠʤʠ ʧʨʠ ʧʦʙʫʜʦʚʽ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʨʦʟʨʽʟʽ.ʚ 

ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʥʘʜ ʧʦʩʽʙʥʠʢʦʤ ʘʚʪʦʨ ʟʽʪʢʥʫʚʩʷ ʟ ʧʝʚʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ, ʷʢʽ ʩʪʦʩʫʚʘʣʠʩʴ 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʝʡ ʥʘʧʠʩʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʟʚ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʫʢʨʘʾʥʦʤʦʚʥʝ ʚʠʜʘʥʥʷ ï ɸʪʣʘʩ ʩʚʽʪʫé (2002), ʘ ʪʘʢʦʞ ʽʥʪʝʨʥʝʪ-ʚʠʜʘʥʥʷ ï ʇʦʢʘʞʯʠʢ 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʟʚ ʩʚʽʪʫ 

https://chtyvo.org.ua/authors/Minekoresursiv_Ukrainy/Hazetyr_pokazhchyk_heohrafichnykh_nazv_svitu.pdf 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʮʠʤʠ ʜʞʝʨʝʣʘʤʠ ʘʚʪʦʨ ʟʘʩʪʦʩʫʚʘʚ ʟʦʢʨʝʤʘ ʛʝʦʛʨʘʬʽʯʥʽ ʥʘʟʚʠ çʢʦʨʜʽʣʴʻʨʠè, 

çɹʨʘʟʽʣʽʷè, çʉʽʮʽʣʽʷè ʪʘ ʜʝʷʢʽ ʽʥʰʽ, ʟʘʤʽʩʪʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ çʢʦʨʜʠʣʴʻʨʠè, çɹʨʘʟʠʣʽʷè, çʉʠʮʠʣʽʷè. 

ʅʝ ʤʝʥʰʽ ʪʨʫʜʥʦʱʽ ʚʠʥʠʢʘʣʠ ʽ ʧʨʠ ʥʘʧʠʩʘʥʥʽ ʥʘʟʚ ʜʝʷʢʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ ʪʦʱʦ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʚ ʘʥʛʣʦʤʦʚʥʠʭ ʚʠʜʘʥʥʷʭ. ʗʢʱʦ ʪʘʢʽ ʥʘʟʚʠ ʙʫʣʠ ʨʘʥʽʰʝ ʧʝʨʝʢʣʘʜʝʥʽ 

ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʨʘʜʷʥʩʴʢʽ ʯʘʩʠ ʨʦʩʽʡʩʴʢʦʶ ʤʦʚʦʶ, ʪʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʦʜʥʦʟʥʘʯʥʝ ʾʭ ʨʦʟʫʤʽʥʥʷ, ʩʘʤʝ 

ʨʦʩʽʡʩʴʢʦʤʦʚʥʠʤ ʥʘʟʚʘʤ ʥʘʜʘʚʘʣʘʩʴ ʧʝʨʝʚʘʛʘ ʧʨʠ ʧʝʨʝʢʣʘʜʽ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ. ʇʨʠ ʨʦʟʙʽʞʥʦʩʪʷʭ ʫ 

ʧʝʨʝʢʣʘʜʽ ʪʘʢʠʭ ʥʘʟʚ ʘʚʪʦʨ ʥʘʤʘʛʘʚʩʷ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʫʢʨʘʾʥʩʴʢʽ ʥʘʟʚʠ ʦʨʠʛʽʥʘʣʴʥʦʶ ʥʘʟʚʦʶ ʚ 

ʣʘʪʠʥʩʴʢʽʡ ʪʨʘʥʩʢʨʠʧʮʽʾ, ʨʦʟʤʽʱʫʶʯʠ ʾʭ ʚ ʜʫʞʢʘʭ.  

https://chtyvo.org.ua/authors/Minekoresursiv_Ukrainy/Hazetyr_pokazhchyk_heohrafichnykh_nazv_svitu.pdf
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ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʧʨʘʚ ʚʠʜʘʚʮʽʚ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʣʘ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʨʷʜʫ 

ʚʘʞʣʠʚʠʭ ʽʣʶʩʪʨʘʮʽʡ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʚ ʧʨʝʩʪʠʞʥʠʭ ʟʘʨʫʙʽʞʥʠʭ ʚʠʜʘʚʥʠʮʪʚʘʭ ï Elseviar, Taylor and 

Francis ʪʘ ʽʥ. ʆʜʥʘʢ ʮʝʡ ʥʝʜʦʣʽʢ ʧʽʜʨʫʯʥʠʢʘ ʤʦʞʥʘ ʣʝʛʢʦ ʢʦʤʧʝʥʩʫʚʘʪʠ ʧʝʨʝʛʣʷʜʦʤ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʫʙʣʽʢʘʮʽʡ, ʱʦ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʚ ʡʦʛʦ ʝʣʝʢʪʨʦʥʥʽʡ ʚʝʨʩʽʾ ʜʣʷ ʜʦʜʘʪʢʦʚʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʜʦʩʪʫʧʥʽ ʚ ʤʝʨʝʞʽ 

Internet. ɼʣʷ ʽʣʶʩʪʨʘʮʽʾ ʧʽʜʨʫʯʥʠʢʘ ʘʚʪʦʨ ʥʘʤʘʛʘʚʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʨʠʩʫʥʢʠ, ʷʢʽ ʦʧʫʙʣʽʢʦʚʘʥʽ 

ʫ ʞʫʨʥʘʣʘʭ ʟ ʚʽʜʢʨʠʪʠʤ ʜʦʩʪʫʧʦʤ, ʘʙʦ ʤʘʶʪʴ ʚʽʜʢʨʠʪʽ ʣʽʮʝʥʟʽʾ ʤʽʞʥʘʨʦʜʥʦʾ ʢʦʤʧʘʥʽʾ Creative Commons 

(CC), ʧʨʦ ʱʦ ʟʘʟʥʘʯʝʥʦ ʫ ʧʽʜʧʠʩʘʭ ʜʦ ʙʽʣʴʰʦʩʪʽ ʨʦʟʤʽʱʝʥʠʭ ʫ ʧʽʜʨʫʯʥʠʢʫ ʨʠʩʫʥʢʽʚ.  

ʇʦʩʠʣʘʥʥʷ ʥʘ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʣʷ ʜʦʜʘʪʢʦʚʦʛʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʜʞʝʨʝʣʘ, ʚʢʣʶʯʘʶʯʠ 

ʽʥʪʝʨʘʢʪʠʚʥʽ (ʚʝʙ-ʩʘʡʪʠ, DOI), ʥʘʚʝʜʝʥʽ ʥʘʧʨʠʢʽʥʮʽ ʢʦʞʥʦʛʦ ʨʦʟʜʽʣʫ ʽ ʦʢʨʝʤʠʭ ʧʽʜʨʦʟʜʽʣʽʚ. ɿʛʽʜʥʦ ʟ 

ʯʠʥʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʧʽʜʨʫʯʥʠʢʽʚ ʩʧʠʩʢʠ ʮʠʪʫʚʘʥʴ ʦʬʦʨʤʣʝʥʽ ʟʘ ʚʽʪʯʠʟʥʷʥʠʤ ʩʪʘʥʜʘʨʪʦʤ 

ɼʉʊʋ  8302:2015.  

ɸʚʪʦʨ ʫʩʚʽʜʦʤʣʶʻ ʪʝ, ʱʦ ʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʨʫʯʥʠʢ ʻ ʣʠʰʝ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʦʧʠʩʫ ʛʝʦʣʦʛʽʯʥʦʾ 

ʙʫʜʦʚʠ ʥʘʡʙʽʣʴʰʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʢʦʥʪʠʥʝʥʪʠ ʽ ʦʢʝʘʥʠ. ʉʧʦʜʽʚʘʻʤʦʩʴ, ʱʦ ʚʽʥ 

ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʚʝʣʠʯʝʟʥʠʤʠ ʦʙʩʷʛʘʤʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʩʪʽʡʥʠʭ ʫʟʘʛʘʣʴʥʝʥʴ, ʪʘ ʚ ʮʽʣʦʤʫ ʧʽʜʚʠʱʠʪʴ ʨʽʚʝʥʴ ʛʝʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ. 
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ʈʦʟʜʽʣ 1. 

 

ʇʈʀʅʎʀʇʀ ʊɽʂʊʆʅɯʏʅʆɻʆ ʈɸʁʆʅʋɺɸʅʅʗ 

 

1.1. ɹʫʜʦʚʘ ʣʽʪʦʩʬʝʨʠ ʪʘ ʪʠʧʠ ʟʝʤʥʦʾ ʢʦʨʠ 

ʉʫʯʘʩʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʛʣʠʙʠʥʥʫ ʙʫʜʦʚʫ ɿʝʤʣʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʩʝʡʩʤʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʘʥʠʭ ʛʨʘʚʽʤʝʪʨʽʾ, ʛʝʦʪʝʨʤʽʾ, ʚʠʤʽʨʶʚʘʥʴ ʯʘʩʪʦʪ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ɿʝʤʣʽ, ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʱʦʜʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʠʭ ʪʠʩʢʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨ. ʎʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ɿʝʤʣʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʛʝʦʩʬʝʨ ï ʟʝʤʥʦʾ ʢʦʨʠ, ʤʘʥʪʽʾ ʽ ʷʜʨʘ, ʷʢʽ ʫ ʩʚʦʶ 

ʯʝʨʛʫ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʨʷʜ ʰʘʨʽʚ. ʈʝʯʦʚʠʥʘ ʮʠʭ ʛʝʦʩʬʝʨ ʽ ʰʘʨʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ ʬʽʟʠʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʩʪʘʥʦʤ ʽ ʤʽʥʝʨʘʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʽʣʴʥʦʩʪʽ, 

ʧʨʫʞʥʦʩʪʽ, ʚôʷʟʢʦʩʪʽ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ ʰʚʠʜʢʦʩʪʝʡ 

ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ ʽ ʭʘʨʘʢʪʝʨʫ ʾʭ ʟʤʽʥʠ ʟ ʛʣʠʙʠʥʦʶ ʚʠʜʽʣʷʶʪʴ 8 ʩʝʡʩʤʽʯʥʠʭ ʰʘʨʽʚ: A (ʟʝʤʥʘ ʢʦʨʘ) B, C, 

Dȭ, Dě(ʤʘʥʪʽʷ), E, F, G (ʷʜʨʦ). ʂʨʽʤ ʪʦʛʦ, ʚʠʜʽʣʷʶʪʴ ʣʽʪʦʩʬʝʨʫ ï ʪʚʝʨʜʫ ʦʙʦʣʦʥʢʫ ʽ ʘʩʪʝʥʦʩʬʝʨʫ ï 

ʧʣʘʩʪʠʯʥʫ ʦʙʦʣʦʥʢʫ ɿʝʤʣʽ (ʨʠʩ. 1.1; 1.2). 

ʐʘʨ ɸ ï ʟʝʤʥʘ ʢʦʨʘ ʤʘʻ ʟʤʽʥʥʫ ʪʦʚʱʠʥʫ (ʥʘ ʢʦʥʪʠʥʝʥʪʘʭ ʫ ʩʝʨʝʜʥʴʦʤʫ 33 ʢʤ, ʚ ʦʢʝʘʥʘʭ ï 6 ʢʤ). ʇʽʜ 

ʩʢʣʘʜʯʘʩʪʠʤʠ ʩʧʦʨʫʜʘʤʠ ʟʝʤʥʘ ʢʦʨʘ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ, ʧʽʜ ʨʠʬʪʦʚʠʤʠ ʜʦʣʠʥʘʤʠ 

ʩʝʨʝʜʠʥʥʦʦʢʝʘʥʽʯʥʠʭ ʭʨʝʙʪʽʚ ï ʤʽʥʽʤʘʣʴʥʠʭ. ʅʘ ʥʠʞʥʽʡ ʛʨʘʥʠʮʽ ʟʝʤʥʦʾ ʢʦʨʠ ï ʧʦʚʝʨʭʥʽ ʄʦʭʦʨʦʚʠʯʠʯʘ, 

ʘʙʦ ʄʦʭʦ, ʯʠ ʄ (ʥʘʟʚʘʥʘ ʥʘ ʯʝʩʪʴ ʭʦʨʚʘʪʩʴʢʦʛʦ ʛʝʦʬʽʟʠʢʘ ɸ. ʄʦʭʦʨʦʚʠʯʠʯʘ, ʷʢʠʡ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʠʚ ʾʾ 

ʥʘʷʚʥʽʩʪʴ ʚ 1909 ʨ.) ʰʚʠʜʢʦʩʪʽ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ ʟʨʦʩʪʘʶʪʴ ʩʪʨʠʙʢʦʧʦʜʽʙʥʦ (Vp= 6,9-7,4 ʜʦ 8,0-

8,2 ʢʤ/ʩ), ʱʦ ʧʦʚôʷʟʫʶʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʽ ʟʤʽʥʦʶ ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʟ ʛʣʠʙʠʥʦʶ, ʧʝʨʝʭʦʜʦʤ ʚʽʜ 

ʢʠʩʣʠʭ ʽ ʦʩʥʦʚʥʠʭ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʟʝʤʥʫ ʢʦʨʫ, ʜʦ ʫʣʴʪʨʘʦʩʥʦʚʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚʝʨʭʥʴʦʾ ʤʘʥʪʽʾ. 

ʑʽʣʴʥʽʩʪʴ ʧʦʨʽʜ ʥʘ ʮʽʡ ʛʨʘʥʠʮʽ ʟʨʦʩʪʘʻ ʟ 2,8-2,9 ʜʦ 3,2-3,3ʭ103 ʢʛ/ʤ3. 

ʐʘʨʠ B, C, Dȭ, Dě ï ʤʘʥʪʽʷ. ʐʘʨ ɺ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚʽʜ ʧʦʚʝʨʭʥʽ ʄ ʜʦ ʛʣʠʙʠʥʠ 400 ʢʤ. ʁʦʛʦ ʽʥʢʦʣʠ 

ʦʪʦʪʦʞʥʶʶʪʴ ʟ ʚʝʨʭʥʴʦʶ ʤʘʥʪʽʻʶ, ʭʦʯʘ ʚ ʜʠʥʘʤʽʯʥʠʭ ʤʦʜʝʣʷʭ ʦʩʪʘʥʥʷ ʦʙʤʝʞʫʻʪʴʩʷ ʛʣʠʙʠʥʦʶ 700 ʢʤ, 

ʥʠʞʯʝ ʷʢʦʾ ʚʽʜʩʫʪʥʽ ʮʝʥʪʨʠ ʟʝʤʣʝʪʨʫʩʽʚ. ʄʽʞ ʰʘʨʦʤ ɺ ʽ ʢʦʨʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʽʡʥʠʡ ʦʙʤʽʥ 

ʨʝʯʦʚʠʥʦʶ (ʢʦʥʚʝʢʮʽʷ). ɺʩʝʨʝʜʠʥʽ ʰʘʨʫ ɺ ʨʦʟʤʽʱʫʻʪʴʩʷ ʟʦʥʘ ʟʥʠʞʝʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʰʚʠʜʢʦʩʪʝʡ, ʱʦ 

ʦʙʫʤʦʚʣʝʥʦ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʙʣʠʟʴʢʦʶ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʠʤ 

ʪʠʩʢʦʤ. ʎʷ ʟʦʥʘ ʥʘʟʚʘʥʘ ʘʩʪʝʥʦʩʬʝʨʦʶ (ɼʞ. ɹʘʨʨʝʣʣ, 1916), ʭʚʠʣʝʚʦʜʦʤ ʘʙʦ ʰʘʨʦʤ ɻʫʪʝʥʙʝʨʛʘ 

(ʥʘʟʚʘʥʦʛʦ ʥʘ ʯʝʩʪʴ ɹ. ɻʫʪʝʥʙʝʨʛʘ, ʷʢʠʡ ʫ 1926 ʨʦʮʽ ʚʧʝʨʰʝ ʩʪʘʥʦʚʠʚ ʡʦʛʦ ʥʘʷʚʥʽʩʪʴ); ʚʠʱʝ ʚʽʜ ʥʝʾ 

ʨʦʟʪʘʰʦʚʘʥʘ ʣʽʪʦʩʬʝʨʘ. ʆʩʪʘʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ ʚʢʣʶʯʘʻ ʟʝʤʥʫ ʢʦʨʫ ʽ ʯʘʩʪʠʥʫ ʚʝʨʭʥʴʦʾ ʤʘʥʪʽʾ. ɻʣʠʙʠʥʘ 

ʘʩʪʝʥʦʩʬʝʨʥʦʛʦ ʰʘʨʫ ʧʽʜ ʢʦʥʪʠʥʝʥʪʘʤʠ ï 100-220 ʢʤ ʽ 50-60 ʧʽʜ ʦʢʝʘʥʘʤʠ. ʇʨʦʮʝʩʠ ʢʦʥʚʝʢʮʽʾ ʤʘʶʪʴ 

ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʝʤʥʦʾ ʢʦʨʠ ʽ ʛʝʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʚ ʥʽʡ ʚʽʜʙʫʚʘʶʪʴʩʷ, 

ʧʝʨʰʦʯʝʨʛʦʚʦ ʪʝʢʪʦʥʽʯʥʽ ʽ ʤʘʛʤʘʪʠʯʥʽ. ʃʽʪʦʩʬʝʨʘ ʽ ʘʩʪʝʥʦʩʬʝʨʘ ʟʘʟʚʠʯʘʡ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʪʘʥʽ 

ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ï ʽʟʦʩʪʘʟʽʾ (ʂ. ɼʘʪʪʦʥ, 1889). ʗʢʱʦ ʮʝʡ ʩʪʘʥ ʧʦʨʫʰʫʻʪʴʩʷ, ʪʦ ʘʢʪʠʚʽʟʫʶʪʴʩʷ 

ʛʝʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ (ʪʝʢʪʦʥʽʯʥʽ, ʤʘʛʤʘʪʠʯʥʽ ʪʘ ʽʥ.), ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʮʴʦʛʦ ʩʪʘʥʫ.  
 

  
 

ʈʠʩ. 1.1. ɺʥʫʪʨʽʰʥʷ ʙʫʜʦʚʘ ɿʝʤʣʽ (Kious & Tilling, 1996) 

https://upload.wikimedia.org/wikipedia/commons/f/f8/Earth_cutaway_schematic-en.png"></a> 

USGS, PD, via Wikimedia Commons 

 



15 
 

ɿʘʟʚʠʯʘʡ, ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʫ ʚʝʨʭʥʶ ʦʙʦʣʦʥʢʫ ɿʝʤʣʽ ʥʘʟʠʚʘʶʪʴ ʪʝʢʪʦʥʦʩʬʝʨʦʶ (ʚʢʣʶʯʘʻ 

ʘʩʪʝʥʦʩʬʝʨʫ ʽ ʣʽʪʦʩʬʝʨʫ). ʈʘʟʦʤ ʟ ʪʠʤ, ʟʘ ʧʦʨʽʚʥʷʥʦ ʥʝʜʘʚʥʦ ʚʩʪʘʥʦʚʣʝʥʠʤ ʩʝʡʩʤʦʪʦʤʦʛʨʘʬʽʻʶ 

ʨʦʟʧʦʜʽʣʦʤ ʛʣʠʙʠʥʥʠʭ ʥʝʦʜʥʦʨʽʜʥʦʩʪʝʡ ʘʢʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʚʩʽʡ ʤʘʥʪʽʾ, ʚʢʣʶʯʘʶʯʠ 

ʟʦʚʥʽʰʥʻ ʷʜʨʦ, ʚʽʜʧʦʚʽʜʥʦ ʪʝʢʪʦʥʦʩʬʝʨʘ ʤʘʻ ʙʫʪʠ ʨʦʟʰʠʨʝʥʘ ʜʦ ʤʝʞʽ ʟ ʷʜʨʦʤ. 

 

  
 
ʈʠʩ. 1.2. ɿʝʤʥʘ ʢʦʨʘ ʽ ʚʝʨʭʥʷ ʤʘʥʪʽʷ. ʃʽʪʦʩʬʝʨʥʽ ʧʣʠʪʠ ʩʢʣʘʜʝʥʽ ʟʝʤʥʦʶ ʢʦʨʦʶ ʽ ʚʝʨʭʥʴʦʶ ʯʘʩʪʠʥʦʶ ʚʝʨʭʥʴʦʾ ʤʘʥʪʽʾ 
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ɿʘ ʩʝʡʩʤʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ ʟʝʤʥʽʡ ʢʦʨʽ ʚʽʜʧʦʚʽʜʘʻ ʰʘʨ ɸ, ʤʘʢʩʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʷʢʦʛʦ ʩʷʛʘʻ 70-75 

ʢʤ ʧʽʜ ʛʽʨʩʴʢʠʤʠ ʩʧʦʨʫʜʘʤʠ (ʪ.ʟ. çʢʦʨʽʥʥʷʤ ʛʽʨè), ʥʝʦʜʥʦʨʽʜʥʘ ʷʢ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ, ʪʘʢ ʽ ʧʦ ʚʝʨʪʠʢʘʣʽ, 

ʪʦʙʪʦ ʾʡ ʚʣʘʩʪʠʚʘ ʘʥʽʟʦʪʨʦʧʽʷ. ɺʠʜʽʣʷʶʪʴʩʷ ʜʚʘ ʦʩʥʦʚʥʠʭ ʪʠʧʠ ʟʝʤʥʦʾ ʢʦʨʠ ï ʦʢʝʘʥʽʯʥʠʡ ʽ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ, ʘ ʪʘʢʦʞ ʧʝʨʝʭʽʜʥʽ ï ʩʫʙʦʢʝʘʥʽʯʥʠʡ (ʧʽʜʚʠʱʝʥʦʾ ʪʦʚʱʠʥʠ ʙʝʟ ʛʨʘʥʽʪʥʦʛʦ ʰʘʨʫ, 

ʥʘʧʨʠʢʣʘʜ, ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʦʢʨʘʾʥʘʭ) ʽ ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ (ʩʪʦʥʰʝʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʘ ʢʦʨʘ, 

ʥʘʧʨʠʢʣʘʜ, ʚ ʤʝʞʘʭ ʦʩʪʨʽʚʥʠʭ ʜʫʛ).  

ʋ ʙʫʜʦʚʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʢʦʨʠ ʚʠʜʽʣʷʶʪʴʩʷ (ʟʚʝʨʭʫ-ʚʥʠʟ): 

ʆʩʘʜʦʚʠʡ ʰʘʨ (Vp=ʜʦ 4,5 ʢʤ/ʩ) ʤʘʻ ʪʦʚʱʠʥʫ ʚʽʜ 0 ʜʦ 20-25 ʢʤ ʽ ʙʽʣʴʰʝ ʪʘ ʩʢʣʘʜʝʥʠʡ ʧʦʨʦʜʘʤʠ, ʚʽʢ 

ʷʢʠʭ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 3 ʤʣʨʜ ʨʦʢʽʚ. 

çʂʦʥʩʦʣʽʜʦʚʘʥʘè ʢʦʨʘ, ʱʦ ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʽʜ ʦʩʘʜʦʚʠʤ ʰʘʨʦʤ, ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ çʛʨʘʥʽʪʥʠʡè (Vp=5,1-

6,4 ʢʤ/ʩ) ʽ çʙʘʟʘʣʴʪʦʚʠʡè (Vp=6,1-7,4 ʢʤ/ʩ) ʰʘʨʠ. ʅʘʟʚʠ ʮʠʭ ʰʘʨʽʚ ʫʤʦʚʥʽ ʪʘ ʽʩʪʦʨʠʯʥʦ ʧʦʚôʷʟʘʥʽ ʟ 

ʚʠʜʽʣʝʥʥʷʤ ʤʝʞʽ, ʱʦ ʾʭ ʨʦʟʜʽʣʷʻ ï ʛʨʘʥʠʮʽ ʂʦʥʨʘʜʘ, ʥʘʟʚʘʥʦʾ ʥʘ ʯʝʩʪʴ ʘʚʩʪʨʽʡʩʴʢʦʛʦ ʛʝʦʬʽʟʠʢʘ ɺ. 

ʂʦʥʨʘʜʘ, ʷʢʠʡ ʚʩʪʘʥʦʚʠʚ ʾʾ ʫ 1925 ʨ. ʇʨʦʪʝ ʥʘʜʛʣʠʙʦʢʝ ʙʫʨʽʥʥʷ, ʟʦʢʨʝʤʘ ʂʦʣʴʩʴʢʦʾ ʩʚʝʨʜʣʦʚʠʥʠ 

(12 262 ʤ), ʧʦʢʘʟʘʣʦ ʚʽʜʩʫʪʥʽʩʪʴ ʮʽʻʾ ʤʝʞʽ, ʷʢʘ ʧʨʦʛʥʦʟʫʚʘʣʘʩʴ ʥʘ ʛʣʠʙʠʥʽ 7 ʢʤ. ʊʦʤʫ ʟʘʨʘʟ ʫ 

ñʢʦʥʩʦʣʽʜʦʚʘʥʽʡò ʢʦʨʽ ʚʠʜʽʣʷʶʪʴ, ʢʨʽʤ ñʛʨʘʥʽʪʥʦʛʦò ʽ ñʙʘʟʘʣʴʪʦʚʦʛʦò, ʱʝ ʽ ʧʨʦʤʽʞʥʠʡ ñʜʽʦʨʠʪʦʚʠʡò 

ʰʘʨ (Vp=6,4-6,7 ʢʤ/ʩ). 

ñɻʨʘʥʽʪʥʠʡò ʰʘʨ ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʫ ʤʝʞʘʭ ʱʠʪʽʚ. ʂʨʽʤ ʧʦʨʽʜ ʚʣʘʩʥʝ ʛʨʘʥʽʪʥʦʛʦ ʩʢʣʘʜʫ, ʫ ʡʦʛʦ 

ʙʫʜʦʚʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʪʘʢʦʞ ʛʥʝʡʩʠ, ʛʨʘʥʫʣʽʪʠ ʪʘ ʽʥʰʽ ʤʝʪʘʤʦʨʬʽʯʥʽ ʫʪʚʦʨʝʥʥʷ, ʪʦʤʫ ʡʦʛʦ ʯʘʩʪʦ 

ʥʘʟʠʚʘʶʪʴ ʛʨʘʥʽʪʦ-ʤʝʪʘʤʦʨʬʽʯʥʠʤ ʘʙʦ ʞ ʛʨʘʥʽʪʦ-ʛʥʝʡʩʦʚʠʤ. ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʧʦʨʽʜ ʮʴʦʛʦ ʰʘʨʫ 2,6-

2,7 ʪ/ʤ3. ʇʨʷʤʝ ʚʠʚʯʝʥʥʷ çʙʘʟʘʣʴʪʦʚʦʛʦ ʰʘʨʫè ʥʘ ʢʦʥʪʠʥʝʥʪʘʭ ʟʘʨʘʟ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʝ. ɿʥʘʯʝʥʥʷʤ 

ʰʚʠʜʢʦʩʪʝʡ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ, ʱʦ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ, ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʷʢ ʤʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ 

ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ (ʙʘʟʠʪʠ), ʪʘʢ ʽ ʧʦʨʦʜʠ ʚʠʩʦʢʠʭ ʩʪʫʧʝʥʽʚ ʤʝʪʘʤʦʨʬʽʟʤʫ (ʛʨʘʥʫʣʽʪʠ). ʊʦʤʫ ʮʝʡ ʰʘʨ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘʭ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ ʛʨʘʥʫʣʽʪʦ-ʙʘʟʠʪʦʚʠʤ. ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ çʙʘʟʘʣʴʪʦʚʦʛʦè ʰʘʨʫ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 2,7 ʜʦ 3,0 ʪ/ ʤ3. 

ʇʨʠʥʮʠʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʦʢʝʘʥʽʯʥʦʾ ʢʦʨʠ ʚʽʜ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ï ʚʽʜʩʫʪʥʽʩʪʴ çʛʨʘʥʽʪʥʦʛʦè ʰʘʨʫ, ʾʾ 

ʥʘʙʘʛʘʪʦ ʤʝʥʰʘ ʪʦʚʱʠʥʘ (2-10 ʢʤ), ʤʦʣʦʜʠʡ ʚʽʢ (MZ-KZ), ʚʽʜʥʦʩʥʘ ʣʘʪʝʨʘʣʴʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ. ʆʢʝʘʥʽʯʥʘ 

ʢʦʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʰʘʨʽʚ (ʨʠʩ. 1.3). ʇʝʨʰʠʡ, ʦʩʘʜʦʚʠʡ, ʪʦʚʱʠʥʦʶ ʜʦ 2 ʢʤ. ɼʨʫʛʠʡ ʰʘʨ, ʘʙʦ 

ʘʢʫʩʪʠʯʥʠʡ ʬʫʥʜʘʤʝʥʪ ʤʘʻ ʩʝʨʝʜʥʶ ʪʦʚʱʠʥʫ 1,2-1,8 ʢʤ ʽ ʰʚʠʜʢʦʩʪʽ 5,1-5,5 ʢʤ/ʩ. ɺʽʥ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ 2 

ʛʦʨʠʟʦʥʪʠ ï 2ɸ, 2ɺ. ʇʝʨʰʠʡ ʛʦʨʠʟʦʥʪ, ʪʦʚʱʠʥʦʶ 0,5 ʢʤ, ʩʢʣʘʜʝʥʠʡ ʧʽʣʣʦʫ-ʣʘʚʘʤʠ ʙʘʟʘʣʴʪʽʚ, ʜʨʫʛʠʡ 

(1,5 ʢʤ) ï ʧʘʨʘʣʝʣʴʥʦ ʧʝʨʝʰʘʨʦʚʘʥʠʤʠ ʜʘʡʢʘʤʠ ʙʘʟʘʣʴʪʦʚʦʛʦ ʩʢʣʘʜʫ. ʊʨʝʪʽʡ ʰʘʨ, ʪʦʚʱʠʥʦʶ ʚʽʜ ʜʦ 5 

ʢʤ, ʩʢʣʘʜʝʥʠʡ ʦʜʥʦʨʽʜʥʠʤʠ ʪʘ ʨʦʟʰʘʨʦʚʘʥʠʤʠ ʧʦʨʦʜʘʤʠ ʛʘʙʨʦʾʜʥʦʛʦ ʩʢʣʘʜʫ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ 
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ʤʝʪʘʤʦʨʬʽʟʤʫ. ʅʠʞʯʝ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚʝʨʭʥʷ ʤʘʥʪʽʷ, ʱʦ ʩʢʣʘʜʝʥʘ ʫʣʴʪʨʘʦʩʥʦʚʥʠʤʠ ʧʦʨʦʜʘʤʠ 

ʧʝʨʠʜʦʪʠʪʦʚʦʛʦ ʩʢʣʘʜʫ. 

 

 
 

ʈʠʩ. 1.3. ʆʢʝʘʥʽʯʥʘ ʢʦʨʘ 

http://www2.ocean.washington.edu/oc540/lec01-1/ 

 

ʋ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʘʣʴʥʦʾ ʛʝʦʣʦʛʽʾ ʚʝʣʠʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʣʦ ʚʯʝʥʥʷ ʧʨʦ ʛʝʦʩʠʥʢʣʽʥʘʣʽ ʽ ʧʣʘʪʬʦʨʤʠ. ʎʷ 

ʢʦʥʮʝʧʮʽʷ ʚʧʝʨʰʝ ʙʫʣʘ ʦʙˇʨʫʥʪʦʚʘʥʘ ʬʨʘʥʮʫʟʴʢʠʤ ʛʝʦʣʦʛʦʤ ɽ.ʆʛʦʤ ʚ 1900 ʨ. ʽ ʦʪʨʠʤʘʣʘ ʩʪʨʽʤʢʠʡ 

ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ. ʅʘʡʙʽʣʴʰ ʷʩʢʨʘʚʠʤ ʧʦʩʣʽʜʦʚʥʠʢʦʤ ʚʯʝʥʥʷ ʩʪʘʚ ʥʽʤʝʮʴʢʠʡ ʚʯʝʥʠʡ ɻʘʥʩ ʐʪʽʣʣʝ, 

ʘ ʪʘʢʦʞ ʘʚʩʪʨʽʻʮʴ ʃ. ʂʦʙʝʨ, ʘʤʝʨʠʢʘʥʝʮʴ ʏ. ʐʫʭʝʨʪ, ʥʘʰ ʩʧʽʚʚʽʪʯʠʟʥʠʢ ɸ.ɸ. ɹʦʨʠʩʷʢ. ʉʝʨʝʜ ʛʝʦʣʦʛʽʚ 

ʢʦʣʠʰʥʴʦʛʦ ʉʈʉʈ ʾʾ ʧʨʠʭʠʣʴʥʠʢʘʤʠ ʙʫʣʠ ɸ.ɼ. ɸʨʭʘʥʛʝʣʴʩʴʢʠʡ, ʄ.ʉ. ʐʘʪʩʴʢʠʡ, ɺ.ɺ. ɹʽʣʦʫʩʦʚ, ʆ.ʆ. 

ɹʦʛʜʘʥʦʚ, ʖ.ʆ. ʂʦʩʠʛʽʥ, ʄ.ɺ. ʄʫʨʘʪʦʚ, ʆ.ɺ. ʇʝʡʚʝ, ʄ.ʄ.ʉʪʨʘʭʦʚ, ʄ.ʇ. ʍʝʨʘʩʢʦʚ, ʖ.ʄ. ʐʝʡʥʤʘʥʥ 

ʪʘ ʽʥ. ɰʾ ʜʦʪʨʠʤʫʚʘʣʠʩʴ ʯʠʤʘʣʦ ʚʽʜʦʤʠʭ ʪʝʢʪʦʥʽʩʪʽʚ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʽ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ, ʩʝʨʝʜ ʷʢʠʭ 

ʄ. ʂʝʡ, ʌ. ʂʽʥʛ, ɾ. ʆʙʫʝʥ ʪʘ ʽʥ. ɿʛʽʜʥʦ ʟ ʮʽʻʶ ʢʦʥʮʝʧʮʽʻʶ ʦʢʝʘʥʽʯʥʘ ʢʦʨʘ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʫ ʰʣʷʭʦʤ ʫʪʚʦʨʝʥʥʷ ʛʝʦʩʠʥʢʣʽʥʘʣʴʥʠʭ ʧʨʦʛʠʥʽʚ, ʨʦʟʚʠʪʦʢ ʷʢʠʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʥʘ ʤʽʩʮʽ ʧʨʦʛʠʥʽʚ ʩʢʣʘʜʯʘʩʪʠʭ ʩʧʦʨʫʜ ï ʦʨʦʛʝʥʽʚ. 

ɯʥʪʝʥʩʠʚʥʝ ʚʠʚʯʝʥʥʷ ʦʢʝʘʥʽʚ, ʨʦʟʧʦʯʘʪʝ ʚ ʩʝʨʝʜʠʥʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʚʠʷʚʠʣʦ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʦʢʝʘʥʽʯʥʦʛʦ ʜʥʘ, ʷʢʽ ʥʝ ʟʥʘʭʦʜʠʣʠ ʩʚʦʛʦ ʧʦʷʩʥʝʥʥʷ ʚ ʢʦʥʮʝʧʮʽʾ ʛʝʦʩʠʥʢʣʽʥʘʣʝʡ. ʅʘ 

ʧʦʯʘʪʢʫ 60-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʽʥʰʘ ʪʝʦʨʝʪʠʯʥʘ ʦʩʥʦʚʘ, ʷʢʘ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ 

ʥʦʚʦʾ ʛʣʦʙʘʣʴʥʦʾ ʪʝʢʪʦʥʽʢʠ, ʪʝʢʪʦʥʽʢʠ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ʘʙʦ ʧʣʝʡʪ-ʪʝʢʪʦʥʽʢʠ (ɻ. ʍʝʩʩ, ʈ. ɼʽʪʮ, 

ɼʞ. ʄʦʨʛʘʥ, ɼ. ʄʘʢʢʝʥʟʽ, ʌ.ʇ. ʇʘʨʢʝʨ, ʂ. ʃʝ ʇʽʰʦʥ ʪʘ ʽʥ.). ʊʝʢʪʦʥʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ʤʘʪʝʨʠʢʽʚ ʽ ʦʢʝʘʥʽʚ 

ʟʛʽʜʥʦ ʟ ʥʦʚʦʶ ʢʦʥʮʝʧʮʽʻʶ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʨʫʭʫ ʽ ʚʟʘʻʤʦʜʽʾ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ï ʩʧʨʝʜʠʥʛʫ, ʩʫʙʜʫʢʮʽʾ ʽ 

ʢʦʣʽʟʽʾ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʢʘʥʘʜʩʴʢʠʤ ʛʝʦʣʦʛʦʤ ɼʞ ʋʽʣʩʦʥʦʤ ʮʠʢʣ ʨʦʟʚʠʪʢʫ ʦʢʝʘʥʽʚ, ʷʢʠʡ ʧʽʟʥʽʰʝ ʙʫʚ 

ʥʘʟʚʘʥʠʡ ʥʘ ʡʦʛʦ ʯʝʩʪʴ ï ʮʠʢʣʦʤ ʋʽʣʩʦʥʘ ʜʦʚʝʨʰʠʚ ʣʦʛʽʯʥʫ ʩʭʝʤʫ ʧʣʝʡʪ-ʪʝʢʪʦʥʽʢʠ.  

 
ɼʞ. ʋʽʣʩʦʥ (John Tuzo Wilson) ʢʘʥʘʜʩʴʢʠʡ ʛʝʦʬʽʟʠʢ ʽ ʦʜʠʥ ʟ ʬʫʥʜʘʪʦʨʽʚ 

ʧʣʝʡʪ- ʪʝʢʪʦʥʽʢʠ, ʬʦʪʦ 1992 ʨ. Smorris123 at English Wikipedia, CC BY-SA 3.0 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʙʽʣʴʰʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʦʜʠʥʠʮʷʤʠ ʣʽʪʦʩʬʝʨʠ 

ʟʛʽʜʥʦ ʟ ʢʦʥʮʝʧʮʽʻʶ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ʻ ʣʽʪʦʩʬʝʨʥʽ ʧʣʠʪʠ, ʷʢʽ ʫ ʩʚʦʾʡ 

ʙʽʣʴʰʦʩʪʽ ʚʢʣʶʯʘʶʪʴ ʷʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫ, ʪʘʢ ʽ ʦʢʝʘʥʽʯʥʫ ʟʝʤʥʫ ʢʦʨʫ. 

ʇʽʜ ʜʽʻʶ ʢʦʥʚʝʢʪʠʚʥʠʭ ʪʝʯʽʡ ʫ ʚʝʨʭʥʽʡ ʤʘʥʪʽʾ ʧʣʠʪʠ ʨʫʭʘʶʪʴʩʷ ʧʦ 

ʘʩʪʝʥʦʩʬʝʨʽ ʽʟ ʰʚʠʜʢʽʩʪʶ ʚʽʜ ʧʝʨʰʠʭ ʜʦ ʜʝʩʷʪʠ ʽ ʙʽʣʴʰʝ ʩʘʥʪʠʤʝʪʨʽʚ 

ʟʘ ʨʽʢ. ɿʘʟʚʠʯʘʡ, ʚʠʜʽʣʷʣʠʩʴ ʧʣʠʪʠ 1-ʛʦ ʧʦʨʷʜʢʫ, ʘʙʦ ʤʘʢʨʦʧʣʠʪʠ, 

ʧʣʠʪʠ 2-ʛʦ ʧʦʨʷʜʢʫ, ʘʙʦ ʤʝʟʦʧʣʠʪʠ, ʽ ʧʣʠʪʠ 3-ʛʦ ʧʦʨʷʜʢʫ, ʘʙʦ 

ʤʽʢʨʦʧʣʠʪʠ. ɼʦ ʤʘʢʨʦʧʣʠʪ ʚʽʜʥʝʩʝʥʦ ʩʽʤ ï ʇʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʫ, 

ɭʚʨʘʟʽʡʩʴʢʫ, ʇʽʚʜʝʥʥʦʘʤʝʨʠʢʘʥʩʴʢʫ, ɸʬʨʠʢʘʥʩʴʢʫ, ɯʥʜʦ-

http://www2.ocean.washington.edu/oc540/lec01-1/
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ɸʚʩʪʨʘʣʽʡʩʴʢʫ, ɸʥʪʘʨʢʪʠʯʥʫ ʽ ʊʠʭʦʦʢʝʘʥʩʴʢʫ. ʋ ʧʽʚʜʝʥʥʽʡ ʧʽʚʢʫʣʽ ʚʽʜʦʤʦ ʜʚʘ ʾʭ ʧʦʪʨʽʡʥʽ ʟʯʣʝʥʫʚʘʥʥʷ: 

ʦ. ɹʫʚʝ ʚ ɸʪʣʘʥʪʠʯʥʦʤʫ ʽ ʦ. ʈʦʜʨʽˇʝʩ ï ʚ ɯʥʜʽʡʩʴʢʦʤʫ ʦʢʝʘʥʘʭ. ɼʦ ʤʝʟʦʧʣʠʪ ʚʽʜʥʦʩʠʣʠʩʴ ï ʂʦʢʦʩ, ʅʘʩʢʘ, 

ʂʘʨʽʙʩʴʢʘ, ʉʢʦʪʽʷ, ɸʨʘʚʽʡʩʴʢʘ, ʌʽʣʽʧʧʽʥʩʴʢʘ, ʂʘʨʦʣʽʥʩʴʢʘ, ʍʫʘʥ-ʜʝ-ʌʫʢʘ. ʆʜʥʘʢ, ʥʘ ʦʥʦʚʣʝʥʽʡ ʩʭʝʤʽ 

ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ʚʥʝʩʝʥʥʽ ʩʫʪʪʻʚʽ ʟʤʽʥʠ (ʨʠʩ. 1.4.). ɺʦʥʠ ʩʪʦʩʫʶʪʴʩʷ ʪʝʨʠʪʦʨʽʾ ɯʥʜʽʡʩʴʢʦʛʦ ʦʢʝʘʥʫ ʽ 

ʧʨʠʣʝʛʣʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʯʘʩʪʠʥ. ʊʫʪ ʚʠʜʽʣʷʶʪʴʩʷ ʉʦʤʘʣʽʡʩʴʢʘ, ɸʨʘʙʩʴʢʘ, ɯʥʜʽʡʩʴʢʘ ʽ 

ɸʚʩʪʨʘʣʽʡʩʴʢʘ ʩʘʤʦʩʪʽʡʥʽ ʧʣʠʪʠ. ɿʘʭʽʜʥʘ ʤʝʞʘ ʇʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʦʾ ʧʣʠʪʠ ʟʘ ʮʽʻʶ ʩʭʝʤʦʶ ʚʢʣʶʯʘʻ 

ʦʩʪʨʦʚʠ ʍʦʢʢʘʡʜʦ ʽ ʍʦʥʩʶ ʗʧʦʥʩʴʢʦʛʦ ʘʨʭʽʧʝʣʘʛʫ. 

ʄʽʢʨʦʧʣʠʪʠ ʚʠʜʽʣʷʶʪʴʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦ. ɰʭ ʢʽʣʴʢʽʩʪʴ, ʬʦʨʤʘ ʪʘ ʨʦʟʤʽʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʫ ʪʝʢʪʦʥʽʯʥʠʭ 

ʩʭʝʤʘʭ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʛʝʦʣʦʛʽʯʥʠʭ ʨʝʛʽʦʥʽʚ, ʦʧʫʙʣʽʢʦʚʘʥʠʤʠ ʨʽʟʥʠʤʠ ʘʚʪʦʨʘʤʠ. 

ʃʽʪʦʩʬʝʨʥʽ ʧʣʠʪʠ ʨʦʟʤʝʞʦʚʘʥʽ ʟʦʥʘʤʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʝʢʪʦʥʽʯʥʦʾ ʽ ʤʘʛʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʟʦʥʘʤʠ 

ʩʫʙʜʫʢʮʽʾ ʽ ʢʦʣʽʟʽʾ ï ʫ ʤʽʩʮʷʭ ʟʽʪʢʥʝʥʥʷ ʧʣʠʪ; ʟʦʥʘʤʠ ʩʧʨʝʜʠʥʛʫ (ʪʝʨʤʽʥ ʈ. ɼʽʪʮʘ, 1961 ʨ.) ï ʫ ʤʽʩʮʷʭ ʾʭ 

ʨʦʟʭʦʜʞʝʥʥʷ. ɹʝʟʧʦʩʝʨʝʜʥʽʤʠ ʧʨʦʷʚʘʤʠ ʪʘʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʻ ʩʝʡʩʤʽʯʥʽʩʪʴ ʽ ʚʫʣʢʘʥʽʟʤ (ʚʫʣʢʘʥʽʯʥʽ ʧʦʷʩʠ). 

ɺʦʥʠ ʦʙʫʤʦʚʣʝʥʽ ʚʠʚʽʣʴʥʝʥʥʷʤ ʝʥʝʨʛʽʾ, ʧʨʠ ʮʴʦʤʫ ʟʘ ʩʫʯʘʩʥʠʤʠ ʦʮʽʥʢʘʤʠ ʙʣʠʟʴʢʦ 80% ʩʝʡʩʤʽʯʥʦʾ 

ʝʥʝʨʛʽʾ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʫ ʤʝʞʘʭ ʊʠʭʦʦʢʝʘʥʩʴʢʠʭ ʘʢʪʠʚʥʠʭ ʟʦʥʘʭ (ʊʠʭʦʦʢʝʘʥʩʴʢʝ çʚʦʛʥʷʥʝ ʢʽʣʴʮʝè).  

ʅʘ ʛʨʘʥʠʮʷʭ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ʫʪʚʦʨʶʶʪʴʩʷ ʩʚʦʻʨʽʜʥʽ ʩʪʨʫʢʪʫʨʥʽ ʧʘʨʘʛʝʥʝʟʠʩʠ. ʄʽʞʧʣʠʪʥʽ ʟʦʥʠ 

ʜʽʣʷʪʴʩʷ ʥʘ ʜʠʚʝʨʛʝʥʪʥʽ, ʢʦʥʚʝʨʛʝʥʪʥʽ (ʨʠʩ. 1.5, 1.6). ɼʠʚʝʨʛʝʥʪʥʽ ï ʫʪʚʦʨʶʶʪʴ ʛʣʦʙʘʣʴʥʫ ʩʠʩʪʝʤʫ 

ʨʠʬʪʦʚʠʭ ʟʦʥ ʬʦʨʤʫʶʪʴʩʷ ʚ ʦʙʩʪʘʥʦʚʮʽ ʣʘʪʝʨʘʣʴʥʠʭ ʨʦʟʪʷʛʥʝʥʴ. ʇʨʠ ʮʴʦʤʫ ʦʢʝʘʥʽʯʥʽ ʨʠʬʪʠ, ʱʦ ʫ 

ʩʚʦʾʡ ʙʽʣʴʰʦʩʪʽ ʫʩʢʣʘʜʥʝʥʽ ʪʨʘʥʩʬʦʨʤʥʠʤʠ ʨʦʟʣʦʤʘʤʠ, ʧʦʜʝʢʫʜʠ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʥʘ ʢʦʥʪʠʥʝʥʪʘʭ. 

ʗʩʢʨʘʚʦʶ ʽʣʶʩʪʨʘʮʽʻʶ ʮʴʦʛʦ ʻ ʉʭʽʜʥʦʘʬʨʠʢʘʥʩʴʢʘ ʨʠʬʪʦʚʘ ʩʠʩʪʝʤʘ, ʛʨʘʙʝʥʠ ʏʝʨʚʦʥʦʛʦ ʤʦʨʷ ʽ 

ɸʜʝʥʩʴʢʦʾ ʟʘʪʦʢʠ. ʐʚʠʜʢʽʩʪʴ ʩʧʨʝʜʠʥʛʫ ʜʦʩʷʛʘʻ 19 ʩʤ/ʨʽʢ, ʚʽʥ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʫ ʪʝʨʤʦʟʘʣʠʰʢʦʚʦʾ 

ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ ʽ ʣʽʥʽʡʥʠʭ ʤʘʛʥʽʪʥʠʭ ʘʥʦʤʘʣʽʡ ʥʘ ʜʥʽ ʩʫʯʘʩʥʠʭ ʦʢʝʘʥʽʚ. 

 

  
 

ʈʠʩ. 1.4. ʆʥʦʚʣʝʥʘ ʩʭʝʤʘ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ 

By M.Bitton - Own work based on: Hasterok, Derrick (8 June 2022). New maps of global geological provinces and tectonic 

plates. American Institute of Physics - Phys.org. Retrieved on 27 March 2023., CC BY-SA 3.0, 

https://commons.wikimedia.org/w/index.php?curid=130076176 

 

ʂʦʥʚʝʨʛʝʥʪʥʽ ʟʦʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʣʘʪʝʨʘʣʴʥʦʛʦ ʩʪʠʩʥʝʥʥʷ. ɺʠʜʽʣʷʻʪʴʩʷ ʜʚʘ ʪʠʧʠ 

ʢʦʥʚʝʨʛʝʥʪʥʠʭ ʛʨʘʥʠʮʴ ï ʦʢʨʘʾʥʥʦ-ʤʘʪʝʨʠʢʦʚʠʡ (ʘʥʜʩʴʢʠʡ) ʽ ʦʢʝʘʥʽʯʥʠʡ ï ʤʘʨʽʘʥʩʴʢʠʡ. ʋ ʧʝʨʰʦʤʫ 

ʚʠʧʘʜʢʫ ʦʢʝʘʥʽʯʥʘ ʧʣʠʪʘ ʟʘʥʫʨʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫ, ʫ ʜʨʫʛʦʤʫ ï ʦʢʝʘʥʽʯʥʘ ʧʣʠʪʘ 

ʟʘʥʫʨʶʻʪʴʩʷ ʧʽʜ ʙʽʣʴʰ ʜʘʚʥʶ, ʘʣʝ ʪʘʢʦʞ ʦʢʝʘʥʽʯʥʫ. ʂʦʣʽʟʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʠʧʘʜʢʫ ʚʟʘʻʤʦʜʽʾ ʜʚʦʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʯʘʩʪʠʥ ʧʣʠʪ. ɰʾ ʪʠʧʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ɻʽʤʘʣʘʾ. 

 

https://commons.wikimedia.org/w/index.php?curid=130076176
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ʈʠʩ. 1.5. ʊʨʠʢʫʪʥʘ ʜʽʘʛʨʘʤʘ, ʱʦ ʽʣʶʩʪʨʫʻ ʨʫʭ ʽ ʚʟʘʻʤʦʜʽʶ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ 

https://www.research-collection.ethz.ch/bitstream/handle/20.500.11850/279495/1Introtecto.pdf?sequence=1&isAllowed=y 

 

 
ʈʠʩ. 1.6. ʄʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ 

https://upload.wikimedia.org/wikipedia/commons/4/40/Tectonic_plate_boundaries.png 

 

ʆʜʥʘʢ ʧʣʝʡʪ-ʪʝʢʪʦʥʽʢʘ ʥʝ ʧʦʷʩʥʶʻ ʬʦʨʤʫʚʘʥʥʷ ʚʩʴʦʛʦ ʨʦʟʤʘʾʪʪʷ ʛʝʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʧʣʘʥʝʪʠ. 

ʏʘʩʪʠʥʘ ʟ ʥʠʭ ʦʙʫʤʦʚʣʝʥʘ ʙʽʣʴʰ ʛʣʠʙʠʥʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʤʝʞʽ ʤʘʥʪʽʷ-ʷʜʨʦ. ʊʘʢ, 

ʧʦʯʘʪʦʢ ʬʦʨʤʫʚʘʥʥʷ ʜʠʚʝʨʛʝʥʪʥʠʭ ʟʦʥ ʧʦʚôʷʟʫʶʪʴ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʜʽʣʷʥʦʢ ʘʥʦʤʘʣʴʥʦ ʨʦʟʽʛʨʽʪʦʾ ʤʘʥʪʽʾ, 

https://www.research-collection.ethz.ch/bitstream/handle/20.500.11850/279495/1Introtecto.pdf?sequence=1&isAllowed=y
https://upload.wikimedia.org/wikipedia/commons/4/40/Tectonic_plate_boundaries.png
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ʧʣʶʤʽʚ ʽ ʤʘʥʪʽʡʥʠʭ ʜʽʘʧʽʨʽʚ. ʇʨʠʢʣʘʜʦʤ ʤʘʥʪʽʡʥʦʛʦ ʜʽʘʧʽʨʫ ʻ ʦ. ɯʩʣʘʥʜʽʷ, ʱʦ ʨʦʟʤʽʱʝʥʘ ʥʘ 

ʉʝʨʝʜʠʥʥʦʘʪʣʘʥʪʠʯʥʦʤʫ ʭʨʝʙʪʽ ʟ ʘʥʦʤʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ ʟʝʤʥʦʾ ʢʦʨʠ (ʜʦ 40 ʢʤ). ʇʣʶʤʠ ï ʮʝ ʢʦʣʦʥʠ 

ʨʦʟʽʛʨʽʪʦʾ ʤʘʥʪʽʡʥʦʾ ʨʝʯʦʚʠʥʠ (ʥʘʜʣʠʰʢʦʚʠʡ ʨʦʟʽʛʨʽʚ ʤʘʥʪʽʾ), ʜʽʘʤʝʪʨʦʤ 100-240 ʢʤ, ʱʦ ʧʽʜʥʽʤʘʶʪʴʩʷ 

ʟ ʛʣʠʙʠʥ 700 ʢʤ ʟʽ ʰʚʠʜʢʽʩʪʶ 2 ʤ/ʨʽʢ (ʨʠʩ. 1.7.). ɰʭ ʧʨʦʻʢʮʽʾ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ 

çʛʘʨʷʯʠʤʠ ʪʦʯʢʘʤʠè (hotspots). 

 

 
 

ʈʠʩ. 1.7. ɻʘʨʷʯʘ ʪʦʯʢʘ ɭʣʦʫʩʪʦʫʥ, PD 

https://upload.wikimedia.org/wikipedia/commons/1/18/Yellowstone_Caldera.svg  

 

ʈʠʩ. 1.8 ʽʣʶʩʪʨʫʻ ʩʫʯʘʩʥʽ ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʧʨʠʨʦʜʠ ʥʘʡʙʽʣʴʰʠʭ ʩʪʨʫʢʪʫʨ ɿʝʤʣʽ, ʽʥʪʝʛʨʫʶʯʠ ʝʣʝʤʝʥʪʠ 

ʧʣʝʡʪ- ʽ ʧʣʶʤ-ʪʝʢʪʦʥʽʢʠ.  

 

 

 
 

ʈʠʩ. 1.8. ʃʽʪʦʩʬʝʨʥʽ ʧʣʠʪʠ ʽ ʤʘʥʪʽʡʥʽ ʧʣʶʤʠ (ʛʘʨʷʯʽ ʪʦʯʢʠ) 

Introduction/Tectonic systems , 2009 

http://www.files.ethz.ch/structuralgeology/JPB/files/English/1Introtecto.pdf 
 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʪʘʢʦʞ ʽʜʝʾ ʩʪʦʩʦʚʥʦ ʧʦʩʪʫʧʦʚʦʾ ʟʤʽʥʠ ʚ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ ɿʝʤʣʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʨʫʭʽʚ 

ï ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ, ʪʦʙʪʦ ʧʦʩʪʫʧʦʚʽʡ ʟʤʽʥʽ ʧʣʶʤ-ʪʝʢʪʦʥʽʢʠ, ʧʣʝʡʪ-ʪʝʢʪʦʥʽʢʦʶ (Maruyama et al., 1994).  

 

https://upload.wikimedia.org/wikipedia/commons/1/18/Yellowstone_Caldera.svg
http://www.files.ethz.ch/structuralgeology/JPB/files/English/1Introtecto.pdf
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1.2. ɻʝʦʣʦʛʽʯʥʽ ʪʽʣʘ  

ʆʪʞʝ, ʥʘʡʙʽʣʴʰʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʦʜʠʥʠʮʷʤʠ ʣʽʪʦʩʬʝʨʠ ʻ ʣʽʪʦʩʬʝʨʥʽ ʧʣʠʪʠ, ʨʦʟʚʠʪʦʢ ʷʢʠʭ 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʨʫʭʘʤʠ ʧʦ ʘʩʪʝʥʦʩʬʝʨʽ ʽ ʚʟʘʻʤʦʜʽʻʶ ʤʽʞ ʩʦʙʦʶ. ʈʘʟʦʤ ʟ 

ʪʠʤ, ʙʫʜʦʚʘ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʥ ʯʘʩʪʦ ʫʩʢʣʘʜʥʝʥʘ ʤʘʥʪʽʡʥʠʤʠ ʜʽʘʧʽʨʘʤʠ (ʧʣʶʤʘʤʠ), ʷʢʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʤʝʞʽ ʷʜʨʘ ʽ ʥʠʞʥʴʦʾ ʤʘʥʪʽʾ. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ï ʟʝʤʥʘ 

ʢʦʨʘ ʻ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦʶ ʜʣʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʨʘʢʪʠʢʠ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʝʦʣʦʛʽʯʥʠʭ ʪʽʣ ʨʽʟʥʦʛʦ 

ʩʢʣʘʜʫ, ʚʽʢʫ, ʨʦʟʤʽʨʽʚ ʪʘ ʧʦʭʦʜʞʝʥʥʷ.  

ʇʨʠʡʥʷʪʦ ʚʠʜʽʣʷʪʠ ʛʝʦʣʦʛʽʯʥʠʡ ʧʨʦʩʪʽʨ ï ʯʘʩʪʠʥʫ ʧʨʦʩʪʦʨʫ, ʷʢʫ ʟʘʡʤʘʻ ɿʝʤʣʷ ʘʙʦ ʙʫʜʴ ʷʢʘ ʾʾ 

ʯʘʩʪʠʥʘ, ʷʢʠʡ ʟʘʧʦʚʥʝʥʠʡ ʛʝʦʣʦʛʽʯʥʠʤʠ ʪʽʣʘʤʠ. ɻʝʦʣʦʛʽʯʥʝ ʪʽʣʦ ï ʯʘʩʪʠʥʘ ʩʪʘʪʠʯʥʦʛʦ ʧʨʦʩʪʦʨʫ, 

ʦʙʤʝʞʝʥʘ ʛʨʘʥʠʮʝʶ, ʚʩʝʨʝʜʠʥʽ ʷʢʦʾ (ʯʘʩʪʠʥʠ ʧʨʦʩʪʦʨʫ) ʟʘʣʠʰʘʶʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʤʠ ʭʦʯʘ ʙ ʪʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʛʨʘʥʠʮʽ ʮʴʦʛʦ ʪʽʣʘ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ ï ʮʝ ʦʜʥʦʨʽʜʥʘ ʯʘʩʪʠʥʘ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʦʙʤʝʞʝʥʘ ʛʝʦʣʦʛʽʯʥʠʤʠ ʛʨʘʥʠʮʷʤʠ. 

ɻʝʦʣʦʛʽʯʥʘ ʛʨʘʥʠʮʷ ï ʙʫʜʴ-ʷʢʘ ʧʦʚʝʨʭʥʷ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʧʽʜʩʪʘʚʽ ʜʝʷʢʦʾ ʦʜʥʦʟʥʘʯʥʦʾ 

ʧʨʦʮʝʜʫʨʠ ʫ ʟʘʜʘʥʦʤʫ ʛʝʦʣʦʛʽʯʥʦʤʫ ʧʨʦʩʪʦʨʽ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʛʝʦʣʦʛʽʯʥʘ ʛʨʘʥʠʮʷ ï ʮʝ ʧʦʚʝʨʭʥʷ, ʧʨʠ 

ʧʝʨʝʭʦʜʽ ʯʝʨʝʟ ʷʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʨʠʚ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʜʝʷʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʟ ʚʠʟʥʘʯʝʥʦʾ ʢʽʥʮʝʚʦʾ 

ʩʫʢʫʧʥʦʩʪʽ ʘʙʦ ʧʦʭʽʜʥʠʭ ʚʽʜ ʮʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ɻʝʦʣʦʛʽʯʥʽ ʪʽʣʘ ʤʘʶʪʴ ʨʽʟʥʽ ʬʦʨʤʠ ʟʘʣʷʛʘʥʥʷ. ʌʦʨʤʘ ʟʘʣʷʛʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʪʽʣ ï ʮʝ ʤʦʨʬʦʣʦʛʽʷ ʤʘʩʠ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʽ ʾʾ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟ ʦʪʦʯʫʶʯʠʤʠ ʛʽʨʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ. ʌʦʨʤʠ ʟʘʣʷʛʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ 

ʪʽʣ ʥʘʡʧʝʨʰʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʭʦʜʞʝʥʥʷ ʽ ʩʢʣʘʜʫ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʱʦ ʾʭ ʫʪʚʦʨʶʶʪʴ. ɿʘ ʧʦʭʦʜʞʝʥʥʷʤ 

ʩʝʨʝʜ ʛʝʦʣʦʛʽʯʥʠʭ ʪʽʣ ʚʠʜʽʣʷʶʪʴ ʧʝʨʚʠʥʥʽ ʽ ʚʪʦʨʠʥʥʽ. ɼʦ ʧʝʨʚʠʥʥʠʭ ʚʽʜʥʦʩʷʪʴ ʪʽ ʬʦʨʤʠ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʴ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠ ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʽ, ʤʘʛʤʘʪʠʟʤʽ, ʤʝʪʘʤʦʨʬʽʟʤʽ, ʨʫʜʦʫʪʚʦʨʝʥʥʽ, ʜʦ ʚʪʦʨʠʥʥʠʭ ï ʪʽ, 

ʷʢʽ ʫʪʚʦʨʠʣʠʩʴ ʚʥʘʩʣʽʜʦʢ ʩʢʣʘʜʯʘʩʪʠʭ ʯʠ ʨʦʟʨʠʚʥʠʭ ʜʠʩʣʦʢʘʮʽʡ (ʃʫʢʽʻʥʢʦ, 2002). 

ʇʝʨʚʠʥʥʘ ʬʦʨʤʘ ʟʘʣʷʛʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʪʽʣ.  

ʆʩʘʜʦʚʽ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʬʦʨʤʫʚʘʣʠʩʴ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʙʩʪʘʥʦʚʢʘʭ ʩʝʜʠʤʝʥʪʘʮʽʾ (ʨʠʩ. 1.9). ʊʦʤʫ 

ʬʦʨʤʠ ʾʭ ʟʘʣʷʛʘʥʥʷ ʯʘʩʪʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʾʭ ʧʦʭʦʜʞʝʥʥʷ: 

ʇʣʘʩʪ (ʰʘʨ) ï ʛʝʦʣʦʛʽʯʥʝ ʪʽʣʦ, ʦʙʤʝʞʝʥʝ ʤʘʡʞʝ ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʚʽʜ ʩʫʤʽʞʥʠʭ ʪʽʣ, 

ʪʦʚʱʠʥʘ ʷʢʦʛʦ ʟʥʘʯʥʦ ʙʽʣʴʰʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʡʦʛʦ ʣʘʪʝʨʘʣʴʥʠʤ ʧʦʰʠʨʝʥʥʷʤ. 

ʃʽʥʟʘ ï ʰʘʨ ʘʙʦ ʧʣʘʩʪ, ʦʙʤʝʞʝʥʠʡ ʚʠʧʫʢʣʠʤʠ ʧʦʚʝʨʭʥʷʤʠ. 

ɻʝʦʣʦʛʽʯʥʽ ʪʽʣʘ ʪʘʢʦʾ ʬʦʨʤʠ ʩʢʣʘʜʘʶʪʴ: 

ʋʣʘʤʢʦʚʽ ʧʦʨʦʜʠ (ʛʨʫʙʦʫʣʘʤʢʦʚʽ: ʚʘʣʫʥʥʠʢʠ ï 10 ʩʤ ï 1 ʤ; ʛʘʣʝʯʥʠʢʠ ï 1-10 ʩʤ; ʛʨʘʚʝʣʽʪʠ ï

1 ʤʤ - 1 ʩʤ); ʧ̔ ʱʘʥʽ (0,1-1 ʤʤ), ʤʦʥʦ- , ʦʣʽʛʦ-, ʧʦʣʽʤʽʢʪʦʚʽ; ʛʨʘʫʚʘʢʢʠ, ʘʨʢʦʟʠ; ʘʣʝʚʨʠʪʦʚʽ (0,001-0,1 ʤʤ), 

ʛʣʠʥʠʩʪʽ (ʧʝʣʽʪʦʚʽ < 0,01 ʤʤ); 

ɺʫʣʢʘʥʦʛʝʥʥʽ (ʧʽʨʦʢʣʘʩʪʠʯʥʽ), ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ï ʪʫʬʽʪʠ (50-90% ʚʫʣʢʘʥʦʛʝʥʥʽ 

ʫʣʘʤʢʠ), ʪʫʬʦʛʝʥʥʽ (10-50% ʚʫʣʢʘʥʦʛʝʥʥʽ ʫʣʘʤʢʠ); 

ɹʽʦʛʝʥʥʽ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ (ʚʘʧʥʷʢʠ, ʜʦʣʦʤʽʪʠ, ʤʝʨʛʝʣʽ), ʭʝʤʦʛʝʥʥʽ ʽ ʙʽʦʭʝʤʦʛʝʥʥʽ (ʣʘʪʝʨʠʪʠ, 

ʙʦʢʩʠʪʠ, ʬʦʩʬʦʨʠʪʠ, ʙʫʨʽ ʟʘʣʽʟʥʷʢʠ, ʤʘʥʛʘʥʦʚʽ ʨʫʜʠ, ʛʽʧʩʠ, ʘʥʛʽʜʠʪʠ). ɹʽʦʛʝʥʥʽ ʚʘʧʥʷʢʠ ʯʘʩʪʦ 

ʬʦʨʤʫʚʘʣʠ (ʽ ʬʦʨʤʫʶʪʴ ʟʘʨʘʟ) ʦʨʛʘʥʦʛʝʥʥʽ ʩʧʦʨʫʜʠ: ʙʽʦʩʪʨʦʤʠ, ʙʽʦʛʝʨʤʠ, ʨʠʬʠ ̔  ʫʪʚʦʨʶʚʘʣʠ ʚʝʣʠʢʽ ʟʘ 

ʧʣʦʱʝʶ ʨʝʛʽʦʥʘʣʴʥʽ ʛʝʦʣʦʛʽʯʥʽ ʪʽʣʘ ï ʢʘʨʙʦʥʘʪʥʽ ʧʣʘʪʬʦʨʤʠ. 

ɹʽʦʛʝʥʥʽ ʢʨʝʤʝʥʠʩʪʽ ʧʦʨʦʜʠ ï ʩʧʽʢʫʣʽʪʠ, ʨʘʜʽʦʣʷʨʠʪʠ, ʜʽʘʪʦʤʽʪʠ. 

ʆʩʘʜʦʚʽ ʛʝʦʣʦʛʽʯʥʠʤʠ ʪʽʣʘ ʯʘʩʪʦ ʚʽʜʜʽʣʝʥʽ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ ʧʝʨʝʨʚʘʤʠ ʪʘ ʥʝʟʛʽʜʥʦʩʪʷʤʠ. ɿʨʽʜʢʘ 

ʪʨʘʧʣʷʶʪʴʩʷ ʥʝʧʪʫʥʽʯʥʽ ʜʘʡʢʠ, ʱʦ ʧʝʨʝʚʘʞʥʦ ʚʠʥʠʢʘʣʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʧʦʚʥʝʥʥʷ ʪʨʽʱʠʥ ʫ ʤʦʨʩʴʢʦʤʫ 

ʜʥʽ. 

ʉʝʨʝʜ ʫʣʘʤʢʦʚʠʭ ʧʦʨʽʜ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʨʽʟʥʦʚʽʢʦʚʠʤ ʣʴʦʜʦʚʠʢʦʚʠʤ, ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʠʤ 

ʽ ʝʦʣʦʚʠʤ ʚʽʜʢʣʘʜʘʤ. ʎʝ ʤʦʨʝʥʥʦ-ʚʘʣʫʥʥʽ ʩʫʛʣʠʥʢʠ (ʤʦʨʝʥʠ), ʢʘʤʠ, ʦʟʠ, ʣʝʩʠ ʽ ʣʝʩʦʚʠʜʥʽ ʩʫʛʣʠʥʢʠ. 

ɻʝʦʣʦʛʽʯʥʽ ʪʽʣʘ, ʱʦ ʩʢʣʘʜʝʥʽ ʤʦʨʝʥʘʤʠ ʜʘʚʥʽʭ ʟʣʝʜʝʥʽʥʴ, ʥʘʟʠʚʘʶʪʴ ʜʽʘʤʽʢʪʠʪʘʤʠ, ʩʧʘʨʘʛʤʽʪʘʤʠ, 

ʪʽʣʽʪʘʤʠ ʽ ʪʽʣʦʾʜʘʤʠ.  

ɺ ʩʢʣʘʜʯʘʩʪʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʦʰʠʨʝʥʽ ʛʣʠʙʠʥʥʦ-ʛʨʘʚʽʪʘʮʽʡʥʽ ʪʽʣʘ ï ʦʣʽʩʪʦʩʪʨʦʤʠ. 

ʄʘʛʤʘʪʠʯʥʽ ʛʝʦʣʦʛʽʯʥʽ ʪʽʣʘ ʦʭʦʧʣʶʶʪʴ ʚʫʣʢʘʥʽʯʥʽ ʽ ʽʥʪʨʫʟʠʚʥʽ. ʇʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ ʟʘʡʤʘʶʪʴ 

ʛʽʧʘʙʽʩʘʣʴʥʽ (ʩʫʙʚʫʣʢʘʥʽʯʥʽ) ʪʽʣʘ. ʌʦʨʤʘ ʤʘʛʤʘʪʠʯʥʠʭ ʪʽʣ ʥʘʡʧʝʨʰʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʢʣʘʜʫ ʤʘʛʤʠ, ʟ ʷʢʦʾ 

ʚʦʥʠ ʫʪʚʦʨʶʚʘʣʠʩʴ.  
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ʈʠʩ. 1.9. ʅʘʡʚʘʞʣʠʚʽʰʽ ʦʙʩʪʘʥʦʚʢʠ ʩʝʜʠʤʝʥʪʘʮʽʾ 
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ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ ʟʘ ʾʭ ʤʽʥʝʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.10. ɰʾ ʤʦʞʥʘ ʜʦʧʦʚʥʠʪʠ ʜʝʷʢʠʤʠ ʥʘʟʚʘʤʠ ʧʦʨʽʜ, ʱʦ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʧʨʠ ʦʧʠʩʽ 

ʨʝʛʽʦʥʽʚ. ʊʘʢ, ʩʝʨʝʜ ʝʬʫʟʠʚʥʠʭ ʘʥʘʣʦʛʽʚ ʫʣʴʪʨʘʦʩʥʦʚʥʠʭ ʧʦʨʽʜ (ʫʣʴʪʨʘʙʘʟʠʪʽʚ) ʽ ʣʫʞʥʠʭ 

ʫʣʴʪʨʘʦʩʥʦʚʥʠʭ ʧʦʨʽʜ (ʥʝʬʝʣʽʥʦʚʠʭ ʩʽʻʥʽʪʽʚ), ʢʨʽʤ ʢʦʤʘʪʽʾʪʽʚ, ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʧʦʰʠʨʝʥʽ ʧʽʢʨʠʪʠ, 

ʢʽʤʙʝʨʣʽʪʠ, ʣʘʤʧʨʦʾʪʠ, ʬʦʥʦʣʽʪʠ, ʤʘʡʤʝʯʽʪʠ. ʉʘʤʽ ʞ ʫʣʴʪʨʘʙʘʟʠʪʠ ʟʘʟʚʠʯʘʡ ʣʝʛʢʦ ʟʤʽʥʶʶʪʴʩʷ ʜʦ 

ʩʝʨʝʧʝʥʪʠʥʽʪʽʚ. ɺ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤʘʭ ʛʽʧʝʨʙʘʟʠʪʠ ʨʘʟʦʤ ʟ ʨʽʜʽʦʣʷʨʠʪʘʤʠ, ʩʝʨʧʝʥʪʠʥʽʪʦʚʠʤ 

ʤʝʣʘʥʞʝʤ ʯʘʩʪʦ ʫʪʚʦʨʶʶʪʴ ʦʬʽʦʣʽʪʦʚʽ ʘʩʦʮʽʘʮʽʾ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʨʝʣʽʢʪʠ ʜʘʚʥʴʦʾ ʦʢʝʘʥʽʯʥʦʾ ʢʦʨʠ. 

ʂʨʽʤ ʪʦʛʦ, ʢʦʤʘʪʽʾʪʠ ʻ ʽʥʜʠʢʠʪʦʨʘʤʠ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʟʝʣʝʥʦʢʘʤôʷʥʠʭ ʬʦʨʤʘʮʽʡ. 

ʆʩʥʦʚʥʽ ʧʦʨʦʜʠ (ʙʘʟʠʪʠ) ʬʦʨʤʫʶʪʴ ʪʨʘʧʦʚʫ ʬʦʨʤʘʮʽʶ ï ʟʘʢʦʥʦʤʽʨʥʠʡ ʧʘʨʘʛʝʥʝʟʠʩ ʽʥʪʨʫʟʠʚʥʠʭ 

(ʩʠʣʠ, ʜʘʡʢʠ, ʰʪʦʢʠ) ʪʘ ʝʬʫʟʠʚʥʠʭ (ʙʘʟʘʣʴʪʦʚʽ ʧʦʪʦʢʠ, ʧʦʣʷ, ʧʣʘʪʦ) ʪʨʘʧʽʚ, ʱʦ ʧʝʨʝʰʘʨʦʚʫʶʪʴʩʷ ʟ 

ʦʩʘʜʦʚʠʤʠ ʽ ʦʩʘʜʦʚʦ-ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ. 

ɯʥʪʨʫʟʠʚʥʽ ʛʨʘʥʽʪʠ ʫ ʩʚʦʾʡ ʙʽʣʴʰʦʩʪʽ ʥʘʣʝʞʘʪʴ ʜʦ ʜʦ I-ʪʠʧʫ. ɼʦ ʧʦʨʽʜ ʩʝʨʝʜʥʴʦʛʦ ʩʢʣʘʜʫ, ʢʨʽʤ 

ʜʽʦʨʠʪʽʚ ʽ ʾʭ ʝʬʫʟʠʚʥʠʭ ʘʥʘʣʦʛʽʚ ʘʥʜʝʟʠʪʽʚ, ʥʘʣʝʞʘʪʴ ʪʘʢʦʞ ʛʨʘʥʦʜʽʦʨʠʪʠ ʟ ʝʬʫʟʠʚʥʠʤʠ ʘʥʘʣʦʛʘʤʠ ï 

ʜʘʮʠʪʘʤʠ. ɽʬʫʟʠʚʥʽ ʘʥʘʣʦʛʠ ʣʫʞʥʠʭ ʛʨʘʥʽʪʽʚ (ʩʽʻʥʽʪʽʚ, ʢʚʘʨʮʦʚʠʭ ʩʽʻʥʽʪʽʚ) ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ K ʽ 

Na (15 ʜʦ 20%) ï ʪʨʘʭʽʪʠ.  

ɺʫʣʢʘʥʽʯʥʽ ʪʽʣʘ. ʉʝʨʝʜ ʚʫʣʢʘʥʽʯʥʠʭ ʩʧʦʨʫʜ (ʚʫʣʢʘʥʽʚ) ʚʠʜʽʣʷʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ, ʧʨʠ ʮʴʦʤʫ ʬʦʨʤʘ 

ʚʫʣʢʘʥʽʯʥʠʭ ʪʽʣ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʢʣʘʜʫ ʤʘʛʤʠ ʽ ʾʾ ʥʘʩʠʯʝʥʦʩʪʽ ʣʝʪʶʯʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʅʘ ʨʠʩ. 1.11 

ʥʘʚʝʜʝʥʦ ʙʫʜʦʚʘ ʱʠʪʦʚʦʛʦ ʚʫʣʢʘʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʫʣʢʘʥʽʯʥʠʭ ʚʠʚʝʨʞʝʥʴ ʬʦʨʤʫʚʘʣʠʩʴ (ʽ ʬʦʨʤʫʶʪʴʩʷ 

ʟʘʨʘʟ) ʣʘʚʦʚʽ ʧʦʪʦʢʠ, ʧʦʢʨʠʚʠ, ʧʦʣʷ ʪʘ ʚʫʣʢʘʥʽʯʥʽ ʧʣʘʪʦ. 

ʉʚʦʻʨʽʜʥʠʤ ʨʽʟʥʦʚʠʜʦʤ ʚʫʣʢʘʥʽʚ ʻ ʪʨʫʙʢʠ ʚʠʙʫʭʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʢʽʤʙʝʨʣʽʪʦʚʽ ʽ ʣʘʤʧʨʦʾʪʦʚʽ ʪʽʣʘ. 

 

https://commons.wikimedia.org/w/index.php?curid=68836539
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ʈʠʩ. 1.10. ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ 

Source: Karla Panchuk (2018) CC BY-NC-SA 4.0, modified after Steven Earle (2015) CC BY 4.0 view source and others, with 

photos by R. Weller/Cochise College 

https://openoregon.pressbooks.pub/ 

 

 
 

ʈʠʩ. 1.11. ɹʫʜʦʚʘ ʚʫʣʢʘʥʫ. Source: Karla Panchuk (2017) CC BY 4.0 

https://openpress.usask.ca/app/uploads/sites/29/2017/08/stratovolcano.png 
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ɯʥʪʨʫʟʠʚʥʽ ʪʽʣʘ. ʊʘʢ ʩʘʤʦ, ʷʢ ʽ ʜʣʷ ʚʫʣʢʘʥʽʯʥʠʭ, ʬʦʨʤʘ ʽʥʪʨʫʟʠʚʥʠʭ ʪʽʣ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ ʤʘʛʤʠ. 

ʊʠʧʦʚʽ ʛʝʦʣʦʛʽʯʥʽ ʪʽʣʘ (ʧʣʫʪʦʥʠ) ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 1.12. ʉʝʨʝʜ ʽʥʪʨʫʟʠʚʥʠʭ ʪʽʣ ʢʠʩʣʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ 

ʩʢʣʘʜʫ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʙʘʛʘʪʦʬʘʟʥʽ ʙʘʪʦʣʽʪʠ, ʷʢʽ ʧʦʜʝʢʫʜʠ ʫʪʚʦʨʶʶʪʴ ʚʝʣʠʯʝʟʥʽ ʟʘ ʜʦʚʞʠʥʦʶ ʧʦʷʩʠ. 

ɺ ʘʩʦʮʽʘʮʽʾ ʟ ʛʽʧʘʙʽʩʘʣʴʥʠʤʠ ʽʥʪʨʫʟʽʷʤʠ ʽ ʚʫʣʢʘʥʽʯʥʠʤʠ ʩʧʦʨʫʜʘʤʠ ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʪʘʢʽ ʞ ʧʨʦʪʷʞʥʽ 

ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʽ ʧʦʷʩʠ. ʊʠʧʦʚʦʶ ʬʦʨʤʦʶ ʟʘʣʷʛʘʥʥʷ ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʻ ʤʽʞʧʣʘʩʪʦʚʽ ʽʥʪʨʫʟʽʾ 

ʘʙʦ ʩʠʣʠ, ʱʦ ʟʘʟʚʠʯʘʡ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʪʨʘʧʦʚʠʭ ʬʦʨʤʘʮʽʡ. ɿʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ 

ʤʘʶʪʴ ʨʽʟʥʦʚʽʢʦʚʽ ʜʘʡʢʦʚʽ ʢʦʤʧʣʝʢʩʠ. ɼʘʡʢʘ (ʚʽʜ ʘʥʛʣ. dike ï ʢʘʤôʷʥʘ ʩʪʽʥʘ ) ï ʧʣʘʩʪʦʧʦʜʽʙʥʝ ʽʥʪʨʫʟʠʚʥʝ 

ʤʘʛʤʘʪʠʯʥʝ ʪʽʣʦ ʟ ʢʨʫʪʠʤ ʧʘʜʽʥʥʷʤ, ʦʙʤʝʞʝʥʝ ʧʘʨʘʣʝʣʴʥʠʤʠ (ʘʙʦ ʙʣʠʟʴʢʠʤʠ ʜʦ ʧʘʨʘʣʝʣʴʥʠʭ) 

ʧʣʦʱʠʥʘʤʠ. ɼʘʡʢʠ ʩʢʣʘʜʝʥʽ ʨʽʟʥʠʤʠ ʟʘ ʩʢʣʘʜʦʤ ʧʦʨʦʜʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʦʩʥʦʚʥʽ 

(ʥʘʡʯʘʩʪʽʰʝ ʜʽʘʙʘʟʠ). ɺʝʣʠʢʝ ʨʦʟʤʘʾʪʪʷ ʧʦʨʽʜ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʩʫʙʣʫʞʥʠʭ ʽ ʣʫʞʥʠʭ ʜʘʡʢʦʚʠʭ 

ʢʦʤʧʣʝʢʩʽʚ. 

 

 
 

ʈʠʩ. 1.12. ʌʦʨʤʘ ʽʥʪʨʫʟʠʚʥʠʭ ʪʽʣ (ʧʣʫʪʦʥʽʚ) ʽ ʾʭ ʩʧʽʚʽʜʥʦʰʝʥʥʷ ʟ ʚʤʽʩʥʠʤʠ ʧʦʨʦʜʘʤʠ 

Source: Karla Panchuk (2018) CC BY 4.0 

https://openpress.usask.ca/app/uploads/sites/29/2018/06/Intrusive-bodies_3rd.png 

 

ʄʝʪʘʤʦʨʬʽʯʥʽ ʛʝʦʣʦʛʽʯʥʽ ʪʽʣʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʣʦʢʘʣʴʥʦʛʦ ʘʙʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ. ʉʝʨʝʜ 

ʣʦʢʘʣʴʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʪʽʣ ʥʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʶʪʴʩʷ ʨʦʛʦʚʠʢʠ ʽ ʩʢʘʨʥʠ (ʢʦʥʪʘʢʪʦʚʠʡ ʤʝʪʘʤʦʨʬʽʟʤ), ʘ 

ʪʘʢʦʞ ʢʚʘʨʮʦʚʦ-ʤʫʩʢʦʚʽʪʦʚʽ ʧʦʨʦʜʠ ï ʛʨʝʡʟʝʥʠ (ʘʚʪʦʤʝʪʘʤʦʨʬʽʟʤ) ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʘʩʦʤʘʪʠʪʠ.  

ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʜʣʷ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʨʝʛʽʦʥʽʚ ʻ ʛʝʦʣʦʛʽʯʥʽ ʪʽʣʘ, ʩʢʣʘʜʝʥʽ ʧʦʨʦʜʘʤʠ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ, ʷʢʽ ʧʦʰʠʨʝʥʽ ʥʘ ʚʝʣʠʯʝʟʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʧʝʨʝʚʘʞʥʦ ʜʘʚʥʽʭ ʧʣʘʪʬʦʨʤ. 

ʈʠʩ. 1.13 ʽʣʶʩʪʨʫʻ ʨʦʟʤʘʾʪʪʷ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ, ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʩʢʽʚ ʽ 

ʪʝʤʧʝʨʘʪʫʨ. ʄʽʥʝʨʘʣʴʥʽ ʧʘʨʘʛʝʥʝʟʠʩʠ ʧʦʨʽʜ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʷʪʠ ʫ ʾʭ 

ʩʢʣʘʜʽ ï ʬʘʮʽʾ ʟʝʣʝʥʠʭ ʩʣʘʥʮʽʚ, ʝʧʽʜʦʪ-ʘʤʬʽʙʦʣʽʪʦʚʫ, ʘʤʬʽʙʦʣʽʪʦʚʫ, ʛʨʘʥʫʣʽʪʦʚʫ ʪʘ ʝʢʣʦʛʽʪʦʚʫ. 

ʊʠʧʦʚʠʤʠ ʻ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʧʦʚʪʦʨʥʦʛʦ ʘʙʦ ʨʝʛʨʝʩʠʚʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ (ʜʽʘʬʪʦʨʝʟʫ) ʧʽʜ ʯʘʩ ʷʢʦʛʦ 
ʧʦʨʦʜʠ, ʫʪʚʦʨʝʥʽ ʧʨʠ ʚʠʩʦʢʠʭ ʪʠʩʢʘʭ ʽ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʟʘʟʥʘʶʪʴ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʽ ʥʠʟʴʢʦʙʘʨʠʯʥʦʾ 

ʤʝʪʘʤʦʨʬʽʟʘʮʽʾ, ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʫ ʧʦʨʦʜʠ ʥʠʟʴʢʠʭ ʩʪʫʧʝʥʽʚ ʤʝʪʘʤʦʨʬʽʟʤʫ (ʥʘʡʯʘʩʪʽʰʝ ʬʽʣʽʪʠ ʯʠ 

ʟʝʣʝʥʽ ʩʣʘʥʮʽ). ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʧʦʨʦʜʘʤʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʻ ʛʥʝʡʩʠ, ʩʣʘʥʮʽ, 

ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ, ʣʝʧʪʠʪʠ, ʤʘʨʤʫʨʠ ʽ ʢʘʣʴʮʠʬʽʨʠ ʪʘ ʽʥ. ʉʝʨʝʜ ʛʥʝʡʩʽʚ ʚʠʜʽʣʷʶʪʴ ʧʘʨʘ- ʽ ʦʨʪʦʛʥʝʡʩʠ. 

https://openpress.usask.ca/app/uploads/sites/29/2018/06/Intrusive-bodies_3rd.png
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ʇʝʨʚʠʥʥʠʤʠ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʧʘʨʘʛʥʝʡʩʽʚ ʙʫʣʠ ʧʝʨʝʚʘʞʥʦ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ, ʜʣʷ ʦʨʪʦʛʥʝʡʩʽʚ ï ʧʝʨʝʚʘʞʥʦ 

ʤʘʛʤʘʪʠʯʥʽ.  

 
 

ʈʠʩ. 1.13. ʌʘʮʽʾ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ  

Dita Permatasari Hernawan, CC BY-SA 4.0 

https://upload.wikimedia.org/wikipedia/commons/c/ca/Fasies-metamorf.jpg 

 

ʋʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʪʝʢʩʠʩʫ (ʯʘʩʪʢʦʚʝ ʨʦʟʧʣʘʚʣʝʥʥʷ ʥʘ 

ʛʣʠʙʠʥʽ 8-10 ʢʤ ʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʙʣʠʟʴʢʦ 650 Üʉ) ʽ ʧʘʣʽʥʛʝʥʝʟʫ (ʧʦʚʥʝ ʧʣʘʚʣʝʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 

800-900 Üʉ). ɺ ʮʠʭ ʚʠʧʘʜʢʘʭ ʬʦʨʤʫʶʪʴʩʷ ʪ.ʟ. ʘʚʪʦʭʪʦʥʥʽ ʽ ʧʘʨʘʘʚʪʦʭʪʦʥʥʽ ʢʦʤʧʣʝʢʩʠ, ʷʢʽ ʩʢʣʘʜʝʥʽ 

ʛʨʘʥʽʪʘʤʠ, ʤʽʛʤʘʪʠʪʘʤʠ, ʯʘʨʥʦʢʽʪʘʤʠ (ʧʦʨʦʜʠ ʟ ʨʦʤʙʽʯʥʠʤ ʧʽʨʦʢʩʝʥʦʤ ï ʛʽʧʝʨʩʪʝʥʦʤ) ʽ ʾʭ ʨʽʟʥʦʚʠʜʦʤ - 

ʝʥʜʝʨʙʽʪʘʤʠ (ʟʘ ʥʘʟʚʦʶ ɿʝʤʣʽ ɽʥʜʝʨʙʽ ʚ ɸʥʪʘʨʢʪʠʜʽ, ʚ ʷʢʦʤʫ ʚʤʽʩʪ ʧʣʘʛʽʦʢʣʘʟʽʚ ʙʽʣʴʰʠʡ ʟʘ ʚʤʽʩʪ 

ʢʘʣʽʻʚʠʭ ʧʦʣʴʦʚʠʭ ʰʧʘʪʽʚ), ʘ ʪʘʢʦʞ ʚʽʥʥʠʮʠʪʠ (ʤʽʛʤʘʪʠʪʠ ʟ ʛʨʘʥʘʪʦʤ) ʪʘ ʽʥ. ʋʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʽ 

ʛʨʘʥʽʪʠ ʚʽʜʥʦʩʷʪʴ ʜʦ S-ʪʠʧʫ.  

ʇʦʨʦʜʠ ʜʦʢʝʤʙʨʽʶ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʴ ʚ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʟʝʤʥʦʾ ʢʦʨʠ ʥʘ ʚʞʝ ʥʘʷʚʥʦʤʫ ʬʫʥʜʘʤʝʥʪʽ  

ʽʥʢʦʣʠ ʥʘʟʠʚʘʶʪʴ ʩʫʧʨʘʢʨʫʩʪʘʣʴʥʠʤʠ. 

ʆʢʨʝʤʦ ʚʠʜʽʣʷʶʪʴʩʷ ʧʦʨʦʜʠ ʫʜʘʨʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ï ʽʤʧʘʢʪʠʪʠ, ʷʢʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʘʜʽʥʥʷ 

ʢʦʩʤʽʯʥʠʭ ʪʽʣ ʽ ʤʽʩʪʷʪʴ ʚʠʩʢʦʙʘʨʠʯʥʽ ʤʽʥʝʨʘʣʠ (ʥʘʡʯʘʩʪʽʰʝ ʢʦʝʩʠʪ, ʘʣʤʘʟ) ʩʝʨʝʜ ʷʢʠʭ ʨʦʟʨʽʟʥʷʶʪʴ 

ʨʦʟʜʨʦʙʣʝʥʽ (ʟʶʚʽʪʠ) ʽ ʯʘʩʪʢʦʚʦ ʨʦʟʧʣʘʚʣʝʥʽ (ʪʘʛʘʤʽʪʠ). 

ɻʽʨʩʴʢʽ ʧʦʨʦʜʠ ʨʽʟʥʦʛʦ ʛʝʥʝʟʠʩʫ ʟʜʘʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʴ ʧʽʜ ʚʧʣʠʚʦʤ ʫʤʦʚ, ʫ ̫ʢʠʭ ʚʦʥʠ 

ʧʝʨʝʙʫʚʘʶʪʴ, ʫʪʚʦʨʶʶʯʠ ʩʚʦʻʨʽʜʥʠʡ ʮʠʢʣ (ʨʠʩ. 1.14). ɺ ʧʦʚʝʨʭʥʝʚʠʭ ʫʤʦʚʘʭ ʚʦʥʠ ʨʫʡʥʫʶʪʴʩʷ, 

ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʚ ʩʝʜʠʤʝʥʪʠ ʽ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ. ɿʘʥʫʨʶʶʯʠʩʴ ʥʘ ʟʥʘʯʥʽ ʛʣʠʙʠʥʠ, ʧʽʜ ʜʽʻʶ ʪʠʩʢʽʚ ʽ 

ʪʝʤʧʝʨʘʪʫʨ ʚʦʥʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʤʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ, ʷʢʽ ʟʜʘʪʥʽ ʨʦʟʧʣʘʚʣʷʪʠʩʴ ʽ ʫʪʚʦʨʶʶʯʠ 

file:///E:/FLESH_18/REGIONAL_GEOLOGY/REGIONAL_GEOL_Ohar_2023/Dita%20Permatasari%20Hernawan,%20CC%20BY-SA%204.0%20%3chttps:/creativecommons.org/licenses/by-sa/4.0%3e,%20via%20Wikimedia%20Commons
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ʤʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ. ɻʣʠʙʠʥʥʽ ʤʝʪʘʤʦʨʬʽʯʥʽ ʽ ʽʥʪʨʫʟʠʚʥʽ ʧʦʨʦʜʠ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ ʧʦʚʝʨʭʥʽ, ʜʝ ʟʥʦʚʫ 

ʨʫʡʥʫʶʪʴʩʷ, ʟʘʚʝʨʰʘʶʯʠ ʮʠʢʣ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʨʽʜ.  

 

 
ʈʠʩ. 1.14. ʎʠʢʣ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ 

https://opentextbc.ca/physicalgeology2ed/chapter/3-1-the-rock-cycle/ Source: Steven Earle (2015) CC BY 4.0 

 

ɻʝʦʣʦʛʽʯʥʽ ʪʽʣʘ ʤʦʞʫʪʴ ʟʘʣʷʛʘʪʠ ʫ ʧʦʯʘʪʢʦʚʦʤʫ ʥʝʧʦʨʫʰʝʥʦʤʫ ʩʪʘʥʽ, ʘʣʝ ʥʘʡʯʘʩʪʽʰʝ ʚʦʥʠ 

ʧʦʨʫʰʝʥʥʽ ʨʽʟʥʠʤʠ ʟʘ ʤʘʩʰʪʘʙʘʤʠ ʽ ʨʦʟʤʽʨʘʤʠ ʚʪʦʨʠʥʥʠʤʠ ʧʣʽʢʘʪʠʚʥʠʤʠ (ʧʣʘʩʪʠʯʥʠʤʠ) ʽ 

ʜʠʟôʶʥʢʪʠʚʥʠʤʠ (ʢʨʠʭʢʠʤʠ) ʜʝʬʦʨʤʘʮʽʷʤʠ. ʊʦʜʽ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʛʝʦʣʦʛʽʯʥʽ ʪʽʣʘ ʫ ʚʪʦʨʠʥʥʦʤʫ 

ʟʘʣʷʛʘʥʥʽ (ʃʫʢʽʻʥʢʦ, 2002). ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʪʘʢʠʭ ʜʠʩʣʦʢʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʚôʷʟʘʥʘ ʪʘʢʦʞ ʩ ʧʨʦʮʝʩʘʤʠ 

ʣʦʢʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ (ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʽʟʤʫ), ʢʦʣʠ ʫʪʚʦʨʶʶʪʴʩʷ ʢʘʪʘʢʣʘʟʠʪʠ, ʤʽʣʦʥʽʪʠ ʽ 

ʪʝʢʪʦʥʽʯʥʽ ʙʨʝʢʯʽʾ; 

ɼʦ ʥʘʡʧʨʦʩʪʽʰʠʭ ʧʣʽʢʘʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ ʥʘʣʝʞʠʪʴ ʩʢʣʘʜʢʘ ï ʭʚʠʣʝʧʦʜʽʙʥʠʡ ʚʠʛʠʥ ʰʘʨʽʚ 

(ʘʥʪʠʢʣʽʥʘʣʴ, ʩʠʥʢʣʽʥʘʣʴ). ɼʦʚʦʣʽ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʬʣʝʢʩʫʨʠ ï ʜʽʣʷʥʢʘ ʙʽʣʴʰ ʢʨʫʪʦʛʦ ʟʘʣʷʛʘʥʥʷ 

ʰʘʨʽʚ ʥʘ ʬʦʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʘʙʦ ʧʦʭʠʣʦʛʦ. 

ʈʝʛʽʦʥʘʣʴʥʽ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʤʘʶʪʴ ʚʝʣʠʯʝʟʥʽ ʨʦʟʤʽʨʠ ʽ ʚʠʜʽʣʷʶʪʴʩʷ ʫ ʤʝʞʘʭ ʜʘʚʥʽʭ ʪʘ ʤʦʣʦʜʠʭ 

ʧʣʘʪʬʦʨʤ. ʉʝʨʝʜ ʥʠʭ ʨʦʟʨʽʟʥʷʶʪʴ ʘʥʪʝʢʣʽʟʠ, ʩʠʥʝʢʣʽʟʠ ʽ ʟʘʧʘʜʠʥʠ ʘʙʦ ʤʫʣʴʜʠ. ɽʚʘʧʦʨʠʪʠ ʫʪʚʦʨʶʶʪʴ 

ʩʦʣʷʥʦʢʫʧʦʣʴʥʽ ʩʪʨʫʢʪʫʨʠ, ʩʝʨʝʜ ʷʢʠʭ ʟʘ ʬʦʨʤʦʶ ʚʠʜʽʣʷʶʪʴ ʚʘʣʠ, ʧʘʩʤʘ, ʧʦʜʫʰʢʠ, ʰʪʦʢʠ ʟ ʢʝʧʨʦʢʘʤʠ, 

ʩʪʽʥʠ ʟ ʢʘʨʥʠʟʘʤʠ. ɻʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠ ʛʣʠʥʷʥʽ ʜʽʘʧʽʨʠ ʪʘ ʛʨʷʟʴʦʚʽ ʚʫʣʢʘʥʠ. 

ʋ ʤʝʞʘʭ ʩʢʣʘʜʯʘʩʪʠʭ ʧʦʷʩʽʚ ʚʠʜʽʣʷʶʪʴ ʘʥʪʠʢʣʽʥʦʨʽʾ ʽ ʩʠʥʢʣʽʥʦʨʽʾ ï ʩʢʣʘʜʥʦ ʧʦʙʫʜʦʚʘʥʽ ʩʢʣʘʜʯʘʩʪʽ 

ʢʦʤʧʣʝʢʩʠ ʚʽʜʧʦʚʽʜʥʦ ʟ ʙʽʣʴʰ ʜʘʚʥʽʤʠ ʽ ʙʽʣʴʰ ʤʦʣʦʜʠʤʠ ʧʦʨʦʜʘʤʠ ʫ ʷʜʨʘʭ. ʂʨʽʤ ʪʦʛʦ, ʚ ʨʷʜʽ 

ʩʢʣʘʜʯʘʩʪʠʭ ʦʙʣʘʩʪʝʡ ʚʠʜʽʣʷʶʪʴ ʪʝʨʝʡʥʠ. ʊʝʨʝʡʥ ï ʦʙʤʝʞʝʥʝ ʨʦʟʣʦʤʘʤʠ ʛʝʦʣʦʛʽʯʥʝ ʪʽʣʦ, ʷʢʝ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʚʦʾʤʠ ʚʣʘʩʥʠʤʠ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤʠ, ʤʘʛʤʘʪʠʯʥʠʤʠ, ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʽ ʪʝʢʪʦʥʽʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʡʦʛʦ ʛʝʦʣʦʛʽʯʥʫ ʽʩʪʦʨʽʶ ʽ ʚʽʜʨʽʟʥʷʶʪʴ ʚʽʜ ʩʫʤʽʞʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʪʽʣ. 

ʊʝʨʝʡʥʠ ʯʘʩʪʦ ʫʪʚʦʨʶʶʪʴ ʩʚʦʻʨʽʜʥʫ ʤʦʟʘʾʢʫ ʨʽʟʥʦʨʽʜʥʠʭ ʙʣʦʢʽʚ, ʷʢʫ ʟʘʟʚʠʯʘʡ ʥʘʟʠʚʘʶʪʴ ʢʦʣʘʞʝʤ 

ʪʝʨʝʡʥʽʚ. ʉʝʨʝʜ ʪʝʨʝʡʥʽʚ ʻ ʪʘʢʽ, ʱʦ ʫʪʚʦʨʠʣʠʩʴ ʥʘ ʝʥʩʽʘʣʽʯʥʦʤʫ ʬʦʥʜʘʤʝʥʪʽ (ʪʦʙʪʦ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽʡ 

ʢʦʨʽ) ʽ ʪʘʢʽ, ʱʦ ʤʘʶʪʴ ʝʥʩʽʤʘʪʠʯʥʝ ʧʦʭʦʜʞʝʥʥʷ (ʪʦʙʪʦ ʬʦʨʤʫʚʘʣʠʩʴ ʥʘ ʦʢʝʘʥʽʯʥʽʡ ʢʦʨʽ).  

ʊʠʧʦʚʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʚʠʥʠʢʘʣʠ ʚʥʘʩʣʽʜʦʢ ʧʨʦʮʝʩʽʚ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʽ 

ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʟʤʫ ï ʝʥʜʝʨʙʽʪ-ʤʽʛʤʘʪʠʪʦʚʽ, ʛʨʘʥʽʪʦ-ʛʥʝʡʩʦʚʽ ʢʫʧʦʣʘ ʪʘ ʩʢʣʘʜʥʦʧʦʙʫʜʦʚʘʥʽ ʛʨʘʥʽʪ-

ʟʝʣʝʥʦʢʘʤôʷʥʽ ʦʙʣʘʩʪʽ (ɻɿʆ). 

ʅʘʡʧʨʦʩʪʽʰʽ ʜʠʟôʶʥʢʪʠʚʥʽ ʬʦʨʤʠ ï ʨʦʟʣʦʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʨʦʟʨʽʟʥʷʶʪʴ ʩʢʠʜʠ (ʚʢʣʶʯʘʶʯʠ ʟʚʦʨʦʪʥʠʡ), 

ʧʽʜʢʠʜʠ, ʟʩʫʚʠ (ʧʨʘʚʠʡ ʽ ʣʽʚʠʡ) ʽ ʾʭ ʢʦʤʙʽʥʘʮʽʾ, ʱʦ ʬʦʨʤʫʶʪʴ ʛʦʨʩʪʠ ʽ ʛʨʘʙʝʥʠ. ʉʝʨʝʜ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʩʪʨʫʢʪʫʨ ʚʠʜʽʣʷʶʪʴ ʛʣʠʙʠʥʥʽ ʨʦʟʣʦʤʠ (ʢʦʨʦʚʽ ʽ ʤʘʥʪʽʡʥʽ); ʛʨʘʙʝʥʦʧʦʜʽʙʥʽ ï ʘʚʣʘʢʦʛʝʥʠ, ʨʠʬʪʦʚʽ ʟʦʥʠ 

https://opentextbc.ca/physicalgeology2ed/chapter/3-1-the-rock-cycle/
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(ʟʦʥʠ ʨʦʟʪʷʛʫ) - ʦʢʝʘʥʽʯʥʽ ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ. ɺʧʝʨʰʝ ʘʚʣʘʢʦʛʝʥʠ ʚʠʜʽʣʝʥʽ ʄ.ʉ. ʐʘʪʩʴʢʠʤ (1946) ʜʣʷ 

ʧʽʟʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʨʠʬʪʽʚ ʉɭʇ, ʘʣʝ ʟʛʦʜʦʤ ʮʝʡ ʪʝʨʤʽʥ ʥʘʙʫʚ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʟʤʽʩʪʫ. ʋ ʤʝʞʘʭ 

ʩʢʣʘʜʯʘʩʪʠʭ ʧʦʷʩʽʚ ʥʘʜʟʚʠʯʘʡʥʦ ʧʦʰʠʨʝʥʠʤʠ ʻ ʧʦʣʦʛʽ ʨʝʛʽʦʥʘʣʴʥʽ ʥʘʩʫʚʠ (ʪʝʢʪʦʥʽʯʥʽ ʧʦʢʨʠʚʠ) ï 

ʰʘʨôʷʞʽ (neppe systems). ɸʤʧʣʽʪʫʜʠ ʧʝʨʝʤʽʱʝʥʴ ʘʣʦʭʪʦʥʫ ʚʽʜʥʦʩʥʦ ʘʚʪʦʭʪʦʥʫ ʚ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨʘʭ 

ʜʦʩʷʛʘʶʪʴ ʜʝʩʷʪʢʽʚ ʽ, ʥʘʚʽʪʴ ʩʦʪʝʥʴ ʢʽʣʦʤʝʪʨʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʘʧʨʷʤʦʢ ʧʝʨʝʤʽʱʝʥʥʷ ʘʣʦʭʪʦʥʫ ʯʘʩʪʦ 

ʥʘʟʠʚʘʶʪʴ ʚʝʨʛʝʥʪʥʽʩʪʶ. 

ʊʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʨʦʟʣʦʤʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʩʢʣʘʜʯʘʩʪʠʭ ʧʦʷʩʽʚ ʟʦʥʠ ʩʝʨʝʧʝʥʪʝʥʽʪʦʚʦʛʦ ʤʝʣʘʥʞʫ, 

ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʦʬʽʦʣʽʪʦʚʠʭ ʘʩʦʮʽʘʮʽʡ, ʘ ʦʩʪʘʥʥʽ ʟʘʟʚʠʯʘʡ ʻ ʨʝʣʽʢʪʘʤʠ ʜʘʚʥʴʦʾ ʦʢʝʘʥʽʯʥʦʾ ʢʦʨʠ. 

ʉʝʨʧʝʥʪʠʥʽʪʦʚʽ ʪʽʣʘ ʥʘʣʝʞʘʪʴ ʜʦ ʪ.ʟ. ʧʨʦʪʨʫʟʽʡ, ʘʙʦ çʭʦʣʦʜʥʠʭè ʽʥʪʨʫʟʽʡ. ʈʫʭʘʶʯʠʩʴ ʚʟʜʦʚʞ ʨʦʟʣʦʤʽʚ, 

ʩʝʨʝʧʝʥʪʝʥʽʪʦʚʽ ʤʘʩʠ ʟʘʭʦʧʣʶʶʪʴ ʫʣʘʤʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʨʽʜ, ʫʪʚʦʨʶʶʯʠ ʩʚʦʻʨʽʜʥʽ ʪʝʢʪʦʥʽʯʥʽ 

ʩʫʤʽʰʽ.  

 

1.3. ʇʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʪʽʣ 

ʈʦʟʤʽʱʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʪʽʣ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʧʨʦʩʪʦʨʽ ʽ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʯʘʩʽ ʚʠʚʯʘʻ 

ʩʪʨʘʪʠʛʨʘʬʽʷ. ʇʨʠʥʮʠʧʠ ʩʪʨʘʪʠʛʨʘʬʽʾ ʙʫʣʠ ʚʧʝʨʰʝ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʜʘʥʩʴʢʠʤ ʥʘʪʫʨʘʣʽʩʪʦʤ ʝʧʦʭʠ 

ʩʝʨʝʜʥʴʦʚʽʯʯʷ ʅʽʢʦʣʘʫʩʦʤ ʉʪʝʥʦ (Nicolaus Steno, 1638-1687). ɺʽʥ ʚʧʝʨʰʝ ʦʧʠʩʘʚ ʪ. ʟ. ʧʨʠʥʮʠʧ 

ʩʫʧʝʨʧʦʟʠʮʽʾ, ʱʦ ʙʫʣʦ ʨʝʚʦʣʶʮʽʡʥʠʤ ʧʦʛʣʷʜʦʤ ʜʣʷ ʪʦʛʦ ʯʘʩʫ. ʎʝʡ ʧʨʦʩʪʠʡ ʧʨʠʥʮʠʧ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʙʫʜʴ-ʷʢʠʡ ʰʘʨ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚʽʜʢʣʘʚʩʷ ʧʽʟʥʽʰʝ ʰʘʨʫ, ʥʘ ʷʢʦʤʫ ʚʽʥ ʟʘʣʷʛʘʻ, ʽ ʨʘʥʽʰʝ ʪʦʛʦ, ʷʢʠʡ ʡʦʛʦ 

ʧʝʨʝʢʨʠʚʘʻ. ɿʛʦʜʦʤ  ʘʥʛʣʽʡʩʴʢʠʡ ʥʘʪʫʨʘʣʽʩʪ ʋʽʣʴʷʤ ʉʤʽʪ (1769-1839) ʩʬʦʨʤʫʣʶʚʘʚ ʜʨʫʛʠʡ ʚʘʞʣʠʚʠʡ 

ʧʨʠʥʮʠʧ ʩʪʨʘʪʠʛʨʘʬʽʾ (ʧʨʠʥʮʠʧ ʉʤʽʜʪʘ) ʧʨʦ ʙʽʦʩʪʨʘʪʠʛʨʘʬʽʯʥʫ ʧʘʨʘʣʝʣʽʟʘʮʽʶ ï ʦʜʥʦʚʽʢʦʚʽ ʚʽʜʢʣʘʜʠ 

ʤʽʩʪʷʪʴ ʦʜʥʘʢʦʚʫ ʬʘʫʥʫ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʩʪʨʘʪʠʛʨʘʬʽʷ ʦʪʨʠʤʘʣʘ ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ, ʦʩʢʽʣʴʢʠ ʩʪʘʣʘ 

ʦʩʥʦʚʦʶ ʜʣʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʫʟʘʛʘʣʴʥʝʥʴ ʱʦʜʦ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʝʨʠʪʦʨʽʡ 

(ʢʨʘʾʥ, ʨʝʛʽʦʥʽʚ, ʢʦʥʪʠʥʝʥʪʽʚ ʽ ʦʢʝʘʥʽʚ).  

ʉʫʯʘʩʥʘ ʩʪʨʘʪʠʛʨʘʬʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʮʽʣʠʡ ʘʨʩʝʥʘʣ ʤʝʪʦʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʣʽʪʦʩʪʨʘʪʠʛʨʘʬʽʯʥʽ (ʫ ʪ.ʯ. 

ʮʠʢʣʦʩʪʨʘʪʠʛʨʘʬʽʯʥʽ, ʩʝʢʚʝʥʩ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ) ʪʘ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ ʤʝʪʦʜʠ ɻɼʉ ʽ 

ʩʝʡʩʤʦʩʪʨʘʪʠʛʨʘʬʽʽʯʥʽ; ʙʽʦʩʪʨʘʪʠʛʨʘʬʽʯʥʽ (ʚ ʪ.ʯ. ʧʦʜʽʡʥʦ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ, ʝʢʦʩʪʨʘʪʠʛʨʘʬʽʯʥʽ); 

ʨʘʜʽʦʣʦʛʽʯʥʽ (ʽʟʦʪʦʧʥʽ); ʪʝʢʪʦʥʦʩʪʨʘʪʠʛʨʘʬʽʯʥʽ; ʧʘʣʝʦʤʘʛʥʽʪʥʽ ʪʘ ʽʥ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʤʽʩʮʝʚʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʩʭʝʤʠ, ʨʝʛʽʦʥʘʣʴʥʽ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʰʢʘʣʠ ʽ ʚ ʢʽʥʮʝʚʦʤʫ ʚʘʨʽʘʥʪʽ ï ʄʽʞʥʘʨʦʜʥʫ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʰʢʘʣʫ (ʄʉʐ). ʆʩʪʘʥʥʷ 

ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʜʽʷʣʴʥʦʩʪʽ ʄʽʞʥʘʨʦʜʥʦʾ ʢʦʤʽʩʽʾ ʟʽ ʩʪʨʘʪʠʛʨʘʬʽʾ ʽ ʾʾ ʨʦʙʦʯʠʭ ʛʨʫʧ. 

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʦʩʫʶʪʴʩʷ ʧʝʨʰ ʟʘ ʚʩʝ ʫʪʦʯʥʝʥʥʷ ʤʝʞ ʷʨʫʩʽʚ, ʽ ʚʽʜʧʦʚʽʜʥʦ ʚʽʜʜʽʣʽʚ ʽ ʩʠʩʪʝʤ. ʎʝ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ çʟʦʣʦʪʠʭ ʮʚʷʭʽʚè ʽ ʨʝʧʝʨʥʠʭ ʜʘʪʫʚʘʥʴ (ʨʠʩ. 1.15) ʟ ʚʠʜʽʣʝʥʥʷʤ, ʧʦʨʷʜ ʟʽ 

ʩʪʨʘʪʦʪʠʧʘʤʠ ʷʨʫʩʽʚ, ʣʽʤʽʪʦʪʠʧʽʚ ʛʨʘʥʠʮʴï Global Boundary Stratotype Section and Point (GSSP) ʽ Global 

Standart Stratigraphic Age (GSSA). ʇʝʨʰʘ ʛʨʫʧʘ ʛʨʘʥʠʮʴ ʙʘʟʫʻʪʴʩʷ ʥʘ ʬʽʢʩʘʮʽʾ ʝʚʦʣʶʮʽʡʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʚ ʦʜʥʽʡ ʽʟ ʦʨʪʦʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʛʨʫʧ ʽ ʩʪʦʩʫʻʪʴʩʷ ʥʠʞʥʴʦʾ ʤʝʞʽ ʝʜʽʘʢʘʨʽʶ ʽ ʚʩʴʦʛʦ ʬʘʥʝʨʦʟʦʶ, ʜʨʫʛʘ ï 

ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʜʦʢʝʤʙʨʽʶ, ʜʝ ʚʽʜʦʤʽ ʣʠʰʝ ʧʨʦʙʣʝʤʘʪʠʯʥʽ ʨʝʰʪʢʠ ʙʽʦʪʠ. ɿ ʥʘʚʝʜʝʥʦʾ ʩʭʝʤʠ ʚʠʜʥʦ, ʱʦ 

ʧʨʦʚʝʜʝʥʥʷ ʙʽʦʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʤʝʞ ʄʉʐ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʽʟʦʪʦʧʥʠʤʠ ʜʘʪʫʚʘʥʥʷʤʠ. 

ʇʦʨʷʜ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ (ʩʪʨʘʪʦʥʘʤʠ) ʧʨʠ ʦʧʠʩʽ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ 

ʨʝʛʽʦʥʽʚ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʽʩʮʝʚʽ (ʣʽʪʦʩʪʨʘʪʠʛʨʘʬʽʯʥʽ) ʧʽʜʨʦʟʜʽʣʠ, ʩʝʨʝʜ ʷʢʠʭ ʉʪʨʘʪʠʛʨʘʬʽʯʥʠʤ 

ʢʦʜʝʢʩʦʤ ʋʢʨʘʾʥʠ (ʉʂʋ) ʚʢʘʟʘʥʦ ʩʚʽʪʫ (ʧʽʜʩʚʽʪʫ), ʩʝʨʽʶ ʢʦʤʧʣʝʢʩ. ʇʨʠʙʣʠʟʥʠʤʠ ʟʘʨʫʙʽʞʥʠʤʠ 

ʘʥʘʣʦʛʘʤʠ ʪʘʢʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʚ ʘʥʛʣʦʤʦʚʥʠʭ ʨʦʙʦʪʘʭ ʻ formation, group, supergroup. 

ʈʝʛʽʦʥʘʣʴʥʽ ʧʽʜʨʦʟʜʽʣʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʽ ʢʦʨʝʣʷʮʽʾ ʦʜʠʥʠʮʴ ʤʽʩʮʝʚʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ 

ʩʭʝʤ. ʅʘʡʯʘʩʪʽʰʝ ʩʝʨʝʜ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʬʘʥʝʨʦʟʦʶ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʝʛʽʦʷʨʫʩ ʽ ʨʝʛʽʦʥʘʣʴʥʠʡ 

ʛʦʨʠʟʦʥʪ, ʱʦ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʩʠʥʦʥʽʤʠ. ʈʝʛʽʦʥʘʣʴʥʽ ʧʽʜʨʦʟʜʽʣʠ ʚʠʜʽʣʷʶʪʴʩʷ ʪʘʢʦʞ ʽ ʜʣʷ 

ʨʘʥʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ, ʜʝ ʥʘʡʚʘʞʣʠʚʽʰʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʽʡʥʽ ʪʘ ʽʟʦʪʦʧʥʽ ʤʝʪʦʜʠ. ɼʣʷ 

ʽʟʦʪʦʧʥʠʭ ʜʘʪʫʚʘʥʴ ʚ ʟʘʨʫʙʽʞʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʩʢʦʨʦʯʝʥʥʷ: Ma = 1 ʤʣʥ ʨʦʢʽʚ, Ga = 1 

ʤʣʨʜ ʨʦʢʽʚ, ʷʢʽ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʮʴʦʤʫ ʧʽʜʨʫʯʥʠʢʫ.  

ʄʘʛʥʽʪʦʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ ʟʨʽʜʢʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʚʯʝʥʥʽ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʢʦʥʪʠʥʝʥʪʽʚ, 

ʘʣʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚʦʥʠ ʤʘʶʪʴ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʽʩʪʦʨʽʾ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ 

ʦʢʝʘʥʽʚ. ɿʘʚʜʷʢʠ ʧʘʣʝʦʤʘʛʥʽʪʥʠʤ ʜʘʥʠʤ ʧʦʙʫʜʦʚʘʥʦ ʢʘʨʪʠ ʽʥʜʝʢʩʦʚʥʠʭ ʣʽʥʽʡʥʠʭ ʤʘʛʥʽʪʥʠʭ ʘʥʦʤʘʣʽʡ.  
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ʇʨʠ ʚʠʚʯʝʥʥʽ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʨʝʛʽʦʥʽʚ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʬʘʮʽʘʣʴʥʠʡ ʽ ʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟʠ, 

ʊʝʨʤʽʥ ʬʘʮʽʷ ʚʧʝʨʰʝ ʟʘʩʪʦʩʫʚʘʚ ʰʚʝʡʮʘʨʩʴʢʠʡ ʥʘʪʫʨʘʣʽʩʪ ɸʨʤʘʥ ɻʨʝʩʣʽ ʫ ʍɯʍ ʩʪ. ɺʽʥ ʨʦʟʫʤʽʚ ʬʘʮʽʶ 

ʷʢ ʜʽʣʷʥʢʫ ʙʫʜʴ-ʷʢʦʛʦ ʰʘʨʫ ʦʜʥʦʚʽʢʦʚʠʭ ʧʦʨʽʜ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʫʤʽʞʥʠʭ ʟʘ ʣʽʪʦʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ 

ʪʘ ʚʠʢʦʧʥʠʤʠ ʨʝʰʪʢʘʤʠ. ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʜʚʘ ʦʩʥʦʚʥʠʭ ʨʦʟʫʤʽʥʥʷ ʬʘʮʽʡ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʘʜʦʚʠʭ ʪʦʚʱ: 1) ʬʘʮʽʷ ï ʮʝ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʫʤʦʚʠ ʪʘ ʦʙʩʪʘʥʦʚʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʽ 

ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ; 2) ʬʘʮʽʷ ï ʮʝ ʛʽʨʩʴʢʘ ʧʦʨʦʜʘ, ʰʘʨ ʘʙʦ ʡʦʛʦ ʯʘʩʪʠʥʘ, ʷʢʽʡ ʚʣʘʩʪʠʚʽ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʽ ʽ 

ʣʽʪʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ï ʬʘʮʽʘʣʴʥʽ ʦʟʥʘʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʬʽʟʠʢʦ-ʛʝʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʾʾ 

ʬʦʨʤʫʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʬʘʮʽʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʨʝʢʦʥʩʪʨʫʶʚʘʪʠ ʜʘʚʥʽ ʦʙʩʪʘʥʦʚʢʠ 

ʩʝʜʠʤʝʥʪʘʮʽʾ. ʂʨʽʤ ʦʩʘʜʦʚʠʭ, ʚʠʜʽʣʷʶʪʴ ʪʘʢʦʞ ʬʘʮʽʾ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ, ʚʫʣʢʘʥʦʛʝʥʥʽ, 

ʤʘʛʤʘʪʠʯʥʽ ʬʘʮʽʾ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʧʦʨʽʜ. 

ʌʦʨʤʘʮʽʷ ï ʮʝ ʧʨʠʨʦʜʥʘ ʩʫʢʫʧʥʽʩʪʴ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟ ʧʦʜʽʙʥʠʤʠ (ʯʘʩʪʦ ʛʝʦʪʝʢʪʦʥʽʯʥʠʤʠ) ʫʤʦʚʘʤʠ 

ʬʦʨʤʫʚʘʥʥʷ. ɺʠʜʽʣʷʶʪʴ ʤʘʛʤʘʪʠʯʥʽ, ʤʝʪʘʤʦʨʬʽʯʥʽ, ʤʝʪʘʩʦʤʘʪʠʯʥʽ, ʦʩʘʜʦʚʽ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʫʛʣʝʥʦʩʥʽ, 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʽ) ʬʦʨʤʘʮʽʾ. ʊʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʫʜʥʽ, ʘʣʤʘʟʦʥʦʩʥʽ ʽ ʽʥʰʽ ʬʦʨʤʘʮʽʾ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʢʦʨʠʩʥʠʤʠ ʢʦʧʘʣʠʥʘʤʠ. ɻʝʦʣʦʛʽʯʥʽ ʬʦʨʤʘʮʽʾ ʽʥʢʦʣʠ ʧʦʤʠʣʢʦʚʦ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʬʘʮʽʡ. 

ʅʘʩʧʨʘʚʜʽ, ʷʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʦʛʦ ʚʠʱʝ ʬʦʨʤʫʣʶʚʘʥʥʷ, ï ʮʝ ʟʘʢʦʥʦʤʽʨʥʠʡ ʧʘʨʘʛʝʥʝʟʠʩ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, 

ʫʪʚʦʨʝʥʥʷ ʷʢʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʬʘʮʽʡ, ʦʙʫʤʦʚʣʝʥʦ ʛʝʦʪʝʢʪʦʥʽʯʥʦʶ ʦʙʩʪʘʥʦʚʢʦʶ. ɺʽʜʧʦʚʽʜʥʦ, 

ʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʚʽʜʪʚʦʨʠʪʠ ʛʝʦʪʝʢʪʦʥʽʯʥʽ ʽ ʛʝʦʜʠʥʘʤʽʯʥʽ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ 

ʧʘʣʝʦʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ ʙʘʩʝʡʥʽʚ. ʉʝʨʝʜ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʦʨʤʘʮʽʾ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʛʝʦʣʦʛʽʯʥʠʡ 

ʨʦʟʚʠʪʦʢ ʨʝʛʽʦʥʽʚ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʬʣʽʰʝʚʫ, ʤʦʣʘʩʦʚʫ, ʝʚʘʧʦʨʠʪʦʚʫ, ʧʘʨʘʣʽʯʥʫ (ʛʨʝʮ. paralia ï 

ʫʟʙʝʨʝʞʥʠʡ) ʪʘ ʽʥ. 

 

1.4. ʊʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʽ ʮʠʢʣʠ ʪʘ ʝʧʦʭʠ ʦʨʦʛʝʥʝʟʫ 

ʈʦʟʚʠʪʦʢ ʣʽʪʦʩʬʝʨʠ ʧʨʠʟʚʽʚ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʦʢʝʘʥʽʯʥʦʾ ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʪʠʧʽʚ ʟʝʤʥʦʾ ʢʦʨʠ. ɯʩʪʦʨʽʷ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ɿʝʤʣʽ ï ʮʝ ʥʘʨʦʱʫʚʘʥʥʷ ʢʦʥʪʠʥʝʥʪʽʚ ʰʣʷʭʦʤ ʘʢʨʝʮʽʾ ï ʧʨʠʻʜʥʘʥʥʷ ʚʩʝ ʥʦʚʠʭ ʽ 

ʥʦʚʠʭ ʘʢʨʝʮʽʡʥʠʭ ʧʨʠʟʤ ʜʦ ʢʦʥʪʠʥʝʥʪʽʚ. ʅʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ɿʝʤʣʽ ʚʽʜʙʫʚʘʣʘʩʴ ʚʝʨʪʠʢʘʣʴʥʘ 

ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʨʝʯʦʚʠʥʠ ʽ ʚʠʥʠʢʣʠ ʧʝʨʰʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ï ʘʨʭʝʡʩʴʢʽ ʢʨʘʪʦʥʠ ʘʙʦ 

ʝʦʢʨʘʪʦʥʠ. ʇʦʯʠʥʘʶʯʠ ʟ ʧʽʟʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʧʝʨʝʚʘʞʘʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʨʫʭʠ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ 

ʣʽʪʦʩʬʝʨʠ.  
ʅʘʨʦʱʫʚʘʥʥʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʢʦʨʠ ʚʽʜʙʫʚʘʣʦʩʴ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʘʣʝ ʮʠʢʣʽʯʥʦ, ʱʦ ʧʦʚôʷʟʫʶʪʴ ʷʢ ʟ 

ʚʥʫʪʨʽʰʥʽʤ ʨʦʟʚʠʪʢʦʤ ɿʝʤʣʽ, ʪʘʢ ʽ ʟ ʢʦʩʤʽʯʥʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʎʠʢʣʽʯʥʽʩʪʴ ʚ ʛʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ 

ɿʝʤʣʽ ʙʫʣʘ ʚʽʜʦʤʘ ʟʘʜʦʚʛʦ ʜʦ ʧʦʷʚʠ ʪʝʢʪʦʥʽʢʠ ʧʣʠʪ. ʉʧʝʨʰʫ ʮʠʢʣʠ ʚʠʜʽʣʷʣʠʩʴ ʜʣʷ ʬʘʥʝʨʦʟʦʶ 

(ʢʘʣʝʜʦʥʩʴʢʠʡ, ʛʝʨʮʠʥʩʴʢʠʡ ʽ ʘʣʴʧʽʡʩʴʢʠʡ). ʂʦʞʝʥ ʟ ʪʘʢʠʭ ʮʠʢʣʽʚ ʟʘʚʝʨʰʫʚʘʚʩʷ ʝʧʦʭʘʤʠ ʩʢʣʘʜʯʘʩʪʦʩʪʽ 

ʽ ʦʨʦʛʝʥʝʟʫ. ɽʧʦʭʠ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʚʽʜʙʫʚʘʣʠʩʴ ʥʝʦʜʥʦʯʘʩʥʦ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ, ʪʦʤʫ ɻ. ʐʪʽʣʝ 

ʟʘʧʨʦʧʦʥʫʚʘʚ ʚʠʜʽʣʷʪʠ ʜʣʷ ʢʦʞʥʦʾ ʝʧʦʭʠ ʬʘʟʠ ʩʢʣʘʜʯʘʩʪʦʩʪʽ. ɿʛʦʜʦʤ ʧʦʯʘʣʠ ʨʦʟʨʽʟʥʷʪʠ ʜʦʢʝʤʙʨʽʡʩʴʢʽ 

ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʽ ʮʠʢʣʠ (ʊʄʎ), ʘʙʦ ʮʠʢʣʠ ʪʝʢʪʦʛʝʥʝʟʫ, ʱʦ ʟʘʚʝʨʰʫʚʘʣʠʩʴ ʝʧʦʭʘʤʠ ʜʽʘʩʪʨʦʬʽʟʤʫ. 

ɸʩʠʥʭʨʦʥʥʽʩʪʴ ʝʧʦʭ ʦʨʦʛʝʥʝʟʫ ʬʘʥʝʨʦʟʦʶ ʽ ʊʄʎ ʜʦʢʝʤʙʨʽʶ ʥʘ ʨʽʟʥʠʭ ʢʦʥʪʠʥʝʥʪʘʭ ʧʨʠʟʚʝʣʘ ʜʦ 

ʚʠʜʽʣʝʥʥʷ ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʨʦʛʝʥʽʡ, ʷʢʠʭ ʟʘʨʘʟ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 100 
(https://en.wikipedia.org/wiki/List_of_orogenies). ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʘʢʫ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ, ʩʘʤʝ ʽʜʝʥʪʠʬʽʢʘʮʽʷ 

ʦʨʦʛʝʥʥʠʭ ʮʠʢʣʽʚ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ. ɼʣʷ ʧʨʠʢʣʘʜʫ, ʥʠʞʯʝ 

ʥʘʚʦʜʠʤʦ ʮʠʢʣʠ ʦʨʦʛʝʥʝʟʫ ɭʚʨʦʧʠ, ʦʜʥʽʻʾ ʟ ʥʘʡʚʠʚʯʝʥʽʰʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʯʘʩʪʠʥʠ ʩʚʽʪʫ:  

ʉʘʘʤʩʴʢʠʡ ʦʨʦʛʝʥʝʟ (3,1ï2,9 Ga) ï ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʰʠʭ ʝʦʢʨʘʪʦʥʽʚ ʪʦʥʘʣʽʪ-ʪʨʦʥʜ'ʻʤʽʪʦʚʦʛʦ ʩʢʣʘʜʫ 

(ʩʘʘʤʽʜ). ʃʦʧʽʡʩʴʢʠʡ (ʙʽʣʦʤʦʨʩʴʢʠʡ) ʦʨʦʛʝʥʝʟ (2,9ï2,6 Ga) ï ʫʪʚʦʨʝʥʥʷ ʟʝʣʝʥʦʢʘʤôʷʥʠʭ ʧʦʷʩʽʚ, 

ʦʪʦʯʝʥʠʭ ʨʝʰʪʢʘʤʠ ʩʘʘʤʩʴʢʦʛʦ ʩʫʙʩʪʨʘʪʫ. ʉʚʝʢʦʬʝʥʩʴʢʠʡ (ʢʘʨʝʣʴʩʴʢʠʡ) ʦʨʦʛʝʥʝʟ (2,0-1,75 Ga) ï 

ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʧʦʷʩʠ (ʢʘʨʝʣʽʜʠ). ɻʦʪʩʴʩʢʠʡ ʦʨʦʛʝʥʝʟ (1,75ï1,5 Ga) ï ʬʦʨʤʫʚʘʥʥʷ 

ʙʘʛʘʪʦʬʽʟʥʠʭ ʧʣʫʪʦʥʽʚ, ʩʢʣʘʜʝʥʠʭ ʛʘʙʨʦ, ʘʥʦʨʪʦʟʠʪʘʤʠ, ʣʘʙʨʘʪʦʨʠʪʘʤʠ, ʛʨʘʥʽʪʘʤʠ-ʨʘʧʘʢʽʚʽ. 

ʉʚʝʢʦʥʦʨʚʝʟʴʢʠʡ ʦʨʦʛʝʥʝʟ (1,25 Ga ï 900 ʄʘ) ï ʫʪʚʦʨʝʥʥʷ ʦʨʦʛʝʥʥʦʛʦ ʧʦʷʩʫ ʟʘ ʨʘʭʫʥʦʢ ʨʝʤʦʙʽʣʽʟʘʮʽʾ 

ʙʽʣʴʰ ʜʘʚʥʴʦʾ ʢʦʨʠ. ʊʽʤʘʥʩʴʢʠʡ ʦʨʦʛʝʥʝʟ (620ï550 ʄʘ) ï ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʉʭʽʜʥʦʾ 

ɭʚʨʦʧʠ (ʪʽʤʘʥʽʜʠ). ɹʣʠʟʴʢʠʡ ʜʦ ʥʴʦʛʦ ʢʘʜʦʤʩʴʢʠʡ ʦʨʦʛʝʥʝʟ (660ï540 ʄʘ) ʧʨʦʷʚʠʚʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʽ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ. ʂʘʣʝʜʦʥʩʴʢʠʡ ʦʨʦʛʝʥʝʟ ʚʽʜʙʫʚʘʚʩʷ ʚ ʨʘʥʥʴʦʤʫ ʧʘʣʝʦʟʦʾ ʧʝʨʝʚʘʞʥʦ 

ʫ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʩʫʯʘʩʥʦʾ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ. ʉʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʚʠʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʛʨʘʤʧʽʘʥʩʴʢʦʾ 

(ʦʨʜʦʚʠʢ) ʽ ʩʢʘʥʜʩʴʢʦʾ (ʩʠʣʫʨ) ʬʘʟ ʩʢʣʘʜʯʘʩʪʦʩʪʽ. ɻʝʨʮʠʥʩʴʢʠʡ (ʚʘʨʠʩʴʢʠʡ) ʦʨʦʛʝʥʝʟ ʨʦʟʚʠʚʘʚʩʷ ʫ 

ʧʽʟʥʴʦʤʫ ʧʘʣʝʦʟʦʾ ʽ ʟʘʚʝʨʰʠʚʩʷ ʥʘʧʨʠʢʽʥʮʽ ʧʝʨʤʽ ʬʦʨʤʫʚʘʥʥʷʤ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ ɭʚʨʦʧʠ. ɺʢʣʶʯʘʻ 

ʜʝʢʽʣʴʢʘ ʬʘʟ ʩʢʣʘʜʯʘʩʪʦʩʪʽ.  

https://en.wikipedia.org/wiki/List_of_orogenies
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ʄʝʟʦʟʦʡʩʴʢʠʡ ʦʨʦʛʝʥʝʟ ʚ ɭʚʨʦʧʽ ʧʨʦʷʚʣʝʥʠʡ ʥʝʧʦʚʥʦ ʽ 

ʤʝʟʦʟʦʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʥʘʡʤʦʣʦʜʰʠʭ ʘʣʴʧʽʡʩʴʢʠʭ ʩʪʨʫʢʪʫʨ, ʱʦ ʫʪʚʦʨʠʣʠʩʴ ʚ 

ʢʘʡʥʦʟʦʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʣʴʧʽʡʩʴʢʦʛʦ ʦʨʦʛʝʥʝʟʫ ʽ ʧʨʦʜʦʚʞʫʶʪʴ 

ʬʦʨʤʫʚʘʪʠʩʴ ʜʦ ʩʴʦʛʦʜʥʽ.  

ɿ ʧʦʷʚʦʶ ʤʦʜʝʣʽ ʋʽʣʩʦʥʘ (ʨʠʩ. 1.16), ʮʠʢʣʽʯʥʽʩʪʴ ʙʫʣʘ 

ʧʦʷʩʥʝʥʘ ʧʝʨʽʦʜʠʯʥʠʤ ʨʦʟʢʨʠʪʪʷʤ, ʨʦʟʚʠʪʢʦʤ ʽ ʟʘʢʨʠʪʪʷʤ 

ʦʢʝʘʥʽʚ (ʮʠʢʣʠ ʋʽʣʩʦʥʘ). ʇʨʠ ʮʴʦʤʫ ʦʟʥʘʢʠ ʜʘʚʥʽʭ ʦʢʝʘʥʽʚ 

ʬʽʢʩʫʶʪʴʩʷ ʫ ʩʫʯʘʩʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʢʦʥʪʠʥʝʥʪʽʚ ʟʘ 

ʦʬʽʦʣʽʪʦʚʠʤʠ ʩʫʪʫʨʘʤʠ ï ʨʝʣʽʢʪʘʤʠ ʦʢʝʘʥʽʯʥʦʾ ʟʝʤʥʦʾ ʢʦʨʠ, 

ʱʦ ʚʠʥʠʢʘʣʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʫʙʜʫʢʮʽʾ, ʘ ʽʥʢʦʣʠ ʽ ʦʙʜʫʢʮʽʾ ʟ 

ʬʦʨʤʫʚʘʥʥʷʤ ʦʬʽʦʣʽʪʦʚʠʭ ʧʦʢʨʠʚʽʚ. ʈʝʢʦʥʩʪʨʫʢʮʽʷ 

ʦʬʽʦʣʽʪʦʚʠʭ ʧʦʷʩʽʚ ʧʽʟʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʽ ʬʘʥʝʨʦʟʦʶ ʥʘʚʝʜʝʥʘ 

ʥʘ ʨʠʩ. 1.17. 
 

ʈʠʩ. 1.16. ʎʠʢʣ ʋʽʣʩʦʥʘ (Trabucho-Alexandre et al., 2012). CC BY 3.0 

 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʊʄʎ ʜʦʢʝʤʙʨʽʶ ʧʨʠʟʚʝʣʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʬʫʥʜʘʤʝʥʪʽʚ ʜʘʚʥʽʭ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʣʘʪʬʦʨʤ (ʫ 

ʥʘʚʝʜʝʥʦʤʫ ʧʨʠʢʣʘʜʽ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ). ʇʦʯʠʥʘʶʯʠ ʟ 

ʥʝʦʧʨʦʪʝʨʦʟʦʶ ʜʦ ʜʘʚʥʽʭ ʧʣʘʪʬʦʨʤ ʧʦʩʣʽʜʦʚʥʦ ʧʨʠʻʜʥʫʶʪʴʩʷ 

ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʪʽʤʘʥʽʜ, ʢʘʣʝʜʦʥʽʜ, ʛʝʨʮʠʥʽʜ, ʤʝʟʦʟʦʾʜ ʽ 

ʘʣʴʧʽʜ.  

 

1.5. ʆʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʤʘʪʝʨʠʢʽʚ ʽ ʦʢʝʘʥʽʚ 

ʅʘʡʙʽʣʴʰʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʦʥʪʠʥʝʥʪʽʚ ʻ 

ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʧʣʘʪʬʦʨʤʠ ʽ ʩʢʣʘʜʯʘʩʪʽ ʧʦʷʩʠ, ʷʢʽ ʨʦʟʤʝʞʦʚʘʥʽ 

ʛʣʠʙʠʥʥʠʤʠ ʨʦʟʣʦʤʘʤʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. ɺ ʘʥʛʣʦʤʦʚʥʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʩʠʥʦʥʽʤʦʤ ʪʝʨʤʽʥʫ ʜʦʢʝʤʙʨʽʡʩʴʢʘ ʘʙʦ ʜʘʚʥʷ 

ʧʣʘʪʬʦʨʤʘ ʻ ʢʨʘʪʦʥ (craton). ɿʤʽʩʪ ʮʴʦʛʦ ʪʝʨʤʽʥʫ ʪʨʘʢʪʫʻʪʴʩʷ 

ʥʝʦʜʥʦʟʥʘʯʥʦ, ʘʚʪʦʨ ʨʦʟʛʣʷʜʘʻ ʡʦʛʦ ʷʢ ʩʠʥʦʥʽʤ ʪʝʨʤʽʥʫ 

ʜʦʢʝʤʙʨʽʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ.   

ɼʦʢʝʤʙʨʽʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʬʫʥʜʘʤʝʥʪʫ ʽ 

ʧʣʘʪʬʦʨʤʥʦʛʦ ʯʦʭʣʘ. ʌʫʥʜʘʤʝʥʪ ʩʢʣʘʜʝʥʠʡ ʢʨʠʩʪʘʣʽʯʥʠʤʠ 

ʽʥʪʨʫʟʠʚʥʠʤʠ, ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʽ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ʨʘʥʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ. ɺʽʥ ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʫ 

ʤʝʞʘʭ ʱʠʪʽʚ ʽ ʨʦʟʤʽʱʝʥʠʡ ʧʦʙʣʠʟʫ ʧʦʚʝʨʭʥʽ ʥʘ ʚʠʩʪʫʧʘʭ, ʜʝ 

ʚʠʚʯʝʥʠʡ ʥʘʡʜʝʪʘʣʴʥʽʰʝ. ʅʘʡʙʽʣʴʰ ʜʘʚʥʽʤʠ ʩʢʣʘʜʦʚʠʤʠ 

ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʣʘʪʬʦʨʤ ʻ ʘʨʭʝʡʩʴʢʽ ʝʦʢʨʘʪʦʥʠ. ɼʣʷ 

ʘʨʭʝʡʩʴʢʠʭ ʝʦʢʨʘʪʦʥʽʚ ʭʘʨʘʢʪʝʨʥʦ ʪʘʢʦʞ ʨʦʟʚʠʪʦʢ ʛʘʨʘʥʽʪʦ-

ʛʥʝʡʩʦʚʠʭ ʽ ʝʥʜʝʨʙʽʪ-ʤʽʛʤʘʪʠʪʦʚʠʭ ʢʫʧʦʣʽʚ. ɯʥʢʦʣʠ ʚʜʘʻʪʴʩʷ 

ʚʠʜʽʣʠʪʠ ʢʨʫʧʥʽ ʩʪʨʫʢʪʫʨʠ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ 

ʥʫʢʣʝʘʨʘʤʠ ʘʙʦ ʦʚʦʾʜʘʤʠ. ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʝʦʢʨʘʪʦʥʽʚ ʻ ʟʝʣʝʥʦʢʘʤôʷʥʽ ʧʦʷʩʠ, ʷʢʽ ʨʘʟʦʤ ʟ 

ʘʨʭʝʡʩʴʢʠʤʠ ʚʠʩʪʫʧʘʤʠ ʘ ʫʪʚʦʨʶʶʪʴ ʛʨʘʥʽʪ-ʟʝʣʝʥʦʢʘʤôʷʥʽ ʦʙʣʘʩʪʽ (ɻɿʆ). ʇʘʣʝʦ- ʽ 

ʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʩʪʨʫʢʪʫʨʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʣʽʥʽʡʥʠʤʠ ʩʢʣʘʜʯʘʩʪʠʤʠ ʟʦʥʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ 

ʧʦʜʝʢʫʜʠ ʚʜʘʻʪʴʩʷ ʚʠʜʽʣʠʪʠ ʩʢʣʘʜʥʦ ʧʦʙʫʜʦʚʘʥʽ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ï ʘʥʪʠʢʣʽʥʦʨʽʾ ʽ ʩʠʥʢʣʽʥʦʨʽʾ. ʅʘ 

ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʬʫʥʜʘʤʝʥʪʫ ʤʦʛʣʠ ʬʦʨʤʫʚʘʪʠʩʴ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʫʣʘʤʢʦʚʽ ʧʦʨʦʜʠ (ʧʽʩʢʦʚʠʢʠ, 

ʛʨʘʚʝʣʽʪʠ, ʢʦʥʛʣʦʤʝʨʘʪʠ), ʱʦ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʶʪʴ ʥʘ ʩʢʣʘʜʯʘʩʪʠʭ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʪʦʚʱʘʭ. ɺʦʥʠ 

ʚʠʜʽʣʷʶʪʴʩʷ ʷʢ ʝʣʝʤʝʥʪʠ ʧʨʦʪʦʧʣʘʪʬʦʨʤʥʦʛʦ ʯʦʭʣʘ.  
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ɼʣʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʦʜʽʣ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ ʥʘ ʤʝʛʘʙʣʦʢʠ ʘʙʦ ʧʨʦʚʽʥʮʽʾ. ʄʝʛʘʙʣʦʢʠ ʨʦʟʚʠʚʘʣʠʩʴ ʫ ʜʦʢʝʤʙʨʽʾ ʚʽʜʥʦʩʥʦ ʘʚʪʦʥʦʤʥʦ, ʱʦ 

ʚʽʜʦʙʨʘʞʝʥʦ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʚ ʩʢʣʘʜʽ ʧʦʨʽʜ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ (ʩʝʨʽʾ, ʩʚʽʪʠ, ʪʦʚʱʽ), 

ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʠʭ (ʘʚʪʦʭʪʦʥʥʠʭ ʽ ʧʘʨʘʘʚʪʦʭʪʦʥʥʠʭ) ʽ ʽʥʪʨʫʟʠʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʇʨʠʙʣʠʟʥʦ ʪʘʢʠʡ ʞʝ 

ʟʤʽʩʪ ʚʢʣʘʜʘʶʪʴ ʫ ʪʝʨʤʽʥ ʧʨʦʚʽʥʮʽʾ, ʷʢʽ ʪʨʘʜʠʮʽʡʥʦ ʚʠʜʽʣʷʣʠʩʴ ʥʘ ʂʘʥʘʜʩʴʢʦʤʫ ʱʠʪʽ. ɺ ʮʽʣʦʤʫ ʜʣʷ 

ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʭʘʨʘʢʪʝʨʥʘ ʩʢʣʘʜʯʘʩʪʦ-ʙʣʦʢʦʚʘ ʙʫʜʦʚʘ. ʇʨʠ ʮʴʦʤʫ, ʚ ʘʨʭʝʾ ʧʝʨʝʚʘʞʘʶʪʴ 

ʢʫʧʦʣʴʥʽ ʩʪʨʫʢʪʫʨʠ, ʘ ʚ ʧʘʣʝʦ- ʽ ʤʝʟʦʧʨʦʪʝʨʦʟʦʾ ï ʣʽʥʽʡʥʽ ʩʢʣʘʜʯʘʩʪʽ ʟʦʥʠ. ɿʘʣʽʟʦʨʫʜʥʽ ʬʦʨʤʘʮʽʾ (BIF) ʻ 

ʪʠʧʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʇʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ ʚʽʜʜʽʣʝʥʠʡ ʚʽʜ 

ʬʫʥʜʘʤʝʥʪʫ ʩʫʙʧʣʘʪʬʦʨʤʥʠʤ (ʘʙʦ ʢʚʘʟʽʧʣʘʪʬʦʨʤʥʠʤ) ʯʦʭʣʦʤ, ʱʦ ʧʦʰʠʨʝʥʠʡ ʥʘ ʙʽʣʴʰʦʩʪʽ ʧʣʘʪʬʦʨʤ 

ʣʦʢʘʣʴʥʦ ʽ ʟʦʩʝʨʝʜʞʝʥʠʡ ʚ ʘʚʣʘʢʦʛʝʥʘʭ. ʅʘ ʧʣʘʪʬʦʨʤʘʭ ʃʘʚʨʘʟʽʡʩʴʢʦʾ ʛʨʫʧʠ ʚʽʥ ʬʦʨʤʫʚʘʚʩʷ ʚ 

ʥʝʦʧʨʦʪʝʨʦʟʦʾ. ɺʦʜʥʦʯʘʩ, ʥʘ ʧʣʘʪʬʦʨʤʘʭ ɻʦʥʜʚʘʥʩʴʢʦʾ ʛʨʫʧʠ ʥʝʦʧʨʝʪʝʨʦʟʦʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʧʦʷʩʠ 

ʟʘʚʝʨʰʠʣʠ ʬʦʨʤʫʚʘʥʥʷ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ.  

ʆʩʥʦʚʥʽ ʪʝʢʪʦʥʽʯʥʽ ʝʣʝʤʝʥʪʠ ʧʣʘʪʬʦʨʤʥʦʛʦ ʯʦʭʣʘ ï ʘʥʪʝʢʣʽʟʠ, ʩʠʥʝʢʣʽʟʠ, ʟʘʧʘʜʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʚ 

ʷʜʨʘʭ ʘʥʪʝʢʣʽʟ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘʙʣʠʞʝʥʽ ʜʦ ʧʦʚʝʨʭʥʽ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʤʘʩʠʚʠ, ʘ ʚ ʟʘʧʘʜʠʥʘʭ 

ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ ʟʘʥʫʨʝʥʠʡ ʥʘ ʤʘʢʩʠʤʘʣʴʥʽ ʛʣʠʙʠʥʠ, ʱʦ ʤʦʞʫʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ 20 ʢʤ. 

ʇʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ ʩʢʣʘʜʝʥʠʡ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʦʩʘʜʦʚʠʤʠ ʽ ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʷʢʽ 

ʬʦʨʤʫʚʘʣʠʩʴ ʚ ʨʽʟʥʠʭ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙʩʪʘʥʦʚʢʘʭ, ï ʪʝʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʠʤʠ, ʢʘʨʙʦʥʘʪʥʠʤʠ, 

ʚʢʣʶʯʘʶʯʠ ʨʠʬʦʛʝʥʥʽ, ʚʫʛʣʝʥʦʩʥʠʤʠ ʽ ʯʦʨʥʦʩʣʘʥʮʝʚʠʤʠ ʧʦʨʦʜʘʤʠ, ʘ ʪʘʢʦʞ ʯʝʨʚʦʥʦʢʦʣʽʢʥʠʤʠ 

ʬʦʨʤʘʮʽʷʤʠ ʽ ʝʚʘʧʦʨʠʪʘʤʠ. ʅʘʷʚʥʽʩʪʴ ʝʚʘʧʦʨʠʪʽʚ ʦʙʫʤʦʚʣʶʻ ʧʨʦʷʚʠ ʩʦʣʷʥʦʢʫʧʣʴʥʦʾ ʪʝʢʪʦʥʽʢʠ. 

ʇʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ ʜʽʣʷʥʢʘʤʠ ʧʨʦʥʠʟʘʥʠʡ ʧʦʨʦʜʘʤʠ ʪʨʘʧʦʚʦʾ ʬʦʨʤʘʮʽʾ, ʪʽʣʘʤʠ ʢʽʤʙʝʨʣʽʪʽʚ ʽ 

ʣʘʤʧʨʦʾʪʽʚ, ʨʦʟʚʠʪʦʢ ʷʢʠʭ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʤʘʥʪʽʡʥʠʭ ʜʽʘʧʽʨʽʚ (ʧʣʶʤʽʚ).  

ʉʢʣʘʜʯʘʩʪʽ ʧʦʷʩʠ ʨʦʟʜʽʣʷʶʪʴ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʧʣʘʪʬʦʨʤʠ, ʘʙʦ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʤʝʞʽ ʦʢʝʘʥʽʚ ʽ 

ʢʦʥʪʠʥʝʥʪʽʚ. ɺʦʥʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʦʯʠʥʘʶʯʠ ʟ ʥʝʦʧʨʦʪʝʨʦʟʦʶ ʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʩʢʣʘʜʯʘʩʪʽ ʦʙʣʘʩʪʽ ʽ 

ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ. ʂʨʽʤ ʪʦʛʦ, ʚ ʩʪʨʫʢʪʫʨʽ ʩʢʣʘʜʯʘʩʪʠʭ ʧʦʷʩʽʚ ʚʠʜʽʣʷʶʪʴʩʷ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ, ʢʨʘʡʦʚʽ 

(ʧʝʨʝʜʦʚʽ) ʧʨʦʛʠʥʠ; ʤʽʞʛʽʨʩʴʢʽ ʧʨʦʛʠʥʠ; ʢʨʘʡʦʚʽ ʚʫʣʢʘʥʽʯʥʽ ʧʦʷʩʠ. ʉʢʣʘʜʯʘʩʪʽ ʦʙʣʘʩʪʽ ï ʮʝ ʩʝʛʤʝʥʪʠ 

ʩʢʣʘʜʯʘʩʪʠʭ ʧʦʷʩʽʚ ʨʦʟʜʽʣʝʥʽ ʨʦʟʣʦʤʘʤʠ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʪʨʘʪʠʛʨʘʬʾ, ʪʝʢʪʦʥʽʢʠ ʽ 

ʤʘʛʤʘʪʠʟʤʫ, ʭʦʜʦʤ ʪʝʢʪʦʛʝʥʝʟʫ ʽ ʩʪʠʣʝʤ ʪʝʢʪʦʥʽʢʠ. ʆʢʨʝʤʠʤ ʩʢʣʘʜʯʘʩʪʠʤ ʦʙʣʘʩʪʷʤ ʚʣʘʩʪʠʚʘ ʨʽʟʢʘ 

ʟʤʽʥʘ ʧʨʦʩʪʷʛʘʥʥʷ ʩʢʣʘʜʯʘʩʪʠʭ ʩʪʨʫʢʪʫʨ ʟ ʫʪʚʦʨʝʥʥʷ ʾʭ ʢʨʫʪʠʭ ʚʠʛʠʥʽʚ. ʊʘʢʽ ʚʠʛʠʥʠ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ 

ʦʨʦʢʣʽʥʽʚ (orocline). ɰʭ ʚʠʥʠʢʥʝʥʥʷ ʧʦʷʩʥʶʻʪʴʩʷ ʷʢ ʧʝʨʚʠʥʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʫ ʤʽʞʧʣʘʪʬʦʨʤʥʠʭ 

ʧʨʦʤʽʞʢʘʭ, ʪʘʢ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʚʦʨʦʪʫ ʧʣʘʪʬʦʨʤʥʠʭ ʦʙʣʘʩʪʝʡ ʚʽʜʥʦʩʥʦ ʦʜʥʘ ʦʜʥʦʾ (Carey, 1955). 
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ʉʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʽ ʩʪʨʫʢʪʫʨʠ, ʚʠʜʦʚʞʝʥʽ ʟʛʽʜʥʦ ʟ ʧʨʦʩʪʷʛʘʥʥʷʤ ʧʦʷʩʫ, ʱʦ ʨʦʟʚʠʚʘʣʠʩʴ 

ʟʜʝʙʽʣʴʰʦʛʦ ʧʨʦʪʷʛʦʤ ʦʜʥʽʻʾ ʝʧʦʭʠ ʪʝʢʪʦʛʝʥʝʟʫ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʩʢʣʘʜʯʘʩʪʽ ʟʦʥʠ, 

ʘʥʪʠʢʣʽʥʦʨʽʾ, ʩʠʥʢʣʽʥʦʨʽʾ. ʇʦʜʝʢʫʜʠ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʫʩʢʣʘʜʥʝʥʽ ʽʥʪʨʘʢʨʘʪʦʥʥʠʤʠ ʟʦʥʘʤʠ ï 

ʚʽʜʛʘʣʫʞʝʥʥʷʤʠ, ʪ.ʟ. çʩʣʽʧʠʤʠè ʛʽʣʢʘʤʠ, ʷʢʽ ʟʘʡʤʘʶʪʴ ʚʥʫʪʨʽʰʥʴʦʧʣʘʪʬʦʨʤʥʝ ʧʦʣʦʞʝʥʥʷ. 

ʉʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʯʘʩʪʦ ʨʦʟʜʽʣʝʥʽ ʩʝʨʝʜʠʥʥʠʤʠ ʤʘʩʠʚʘʤʠ ï ʫʣʘʤʢʘʤʠ ʨʦʟʜʨʦʙʣʝʥʠʭ ʧʣʘʪʬʦʨʤʥʠʭ 

ʦʙʣʘʩʪʝʡ, ʨʦʟʤʽʱʝʥʠʭ ʩʝʨʝʜ ʤʦʣʦʜʰʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʚʽʜ ʷʢʠʭ ʚʽʜʜʽʣʝʥʽ ʛʣʠʙʠʥʥʠʤʠ 

ʨʦʟʣʦʤʘʤʠ. ʅʘʡʯʘʩʪʽʰʝ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ ʩʢʣʘʜʝʥʽ ʜʦʢʝʤʙʨʽʡʩʴʢʠʤʠ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, 

ʧʨʦʥʠʟʘʥʠʤʠ ʬʘʥʝʨʦʟʦʡʩʴʢʠʤʠ ʽʥʪʨʫʟʽʷʤʠ ʛʨʘʥʽʪʦʾʜʽʚ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʝʨʝʡʥʦʚʦʾ ʢʦʥʮʝʧʮʽʾ ʾʭ 

ʥʘʟʠʚʘʶʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʪʝʨʝʡʥʘʤʠ.  

ɿʽ ʩʢʣʘʜʯʘʩʪʠʤʠ ʩʠʩʪʝʤʘʤʠ ʛʝʥʝʪʠʯʥʦ ʧʦʚôʷʟʘʥʽ ʧʝʨʝʜʦʚʽ ʽ ʤʽʞʛʽʨʩʴʢʽ ʧʨʦʛʠʥʠ. ɺʦʥʠ ʚʠʥʠʢʘʶʪʴ ʥʘ 

ʝʪʘʧʽ ʦʨʦʛʝʥʝʟʫ ʽ ʟʘʧʦʚʥʝʥʽ ʤʦʣʘʩʦʶ. ʇʝʨʝʜʦʚʽ ʧʨʦʛʠʥʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʩʢʣʘʜʯʘʩʪʽʡ ʩʠʩʪʝʤʽ 

ʽ ʤʘʶʪʴ ʘʩʠʤʝʪʨʠʯʥʫ ʬʦʨʤʫ ʫ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʨʽʟʘʭ. ʅʘʙʣʠʞʝʥʝ ʜʦ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʢʨʠʣʦ ʧʨʦʛʠʥʽʚ 

ʢʨʫʪʝ, ʽ ʧʦʨʫʰʝʥʝ ʥʘʩʫʚʘʤʠ. ɯʥʰʝ ʢʨʠʣʦ ʧʦʣʦʛʝ, ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʽ ʧʣʘʪʬʦʨʤ. ʄʝʞʘ 

ʧʣʘʪʬʦʨʤʠ ʽ ʧʝʨʝʜʦʚʦʛʦ ʧʨʦʛʠʥʫ ʻ ʩʧʨʠʷʪʣʠʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʘʨôʻʨʥʠʭ ʨʠʬʽʚ.  

ɺ ʮʽʣʦʤʫ ʽʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ɿʝʤʣʽ ï ʮʝ ʥʘʨʦʱʫʚʘʥʥʷ ʢʦʥʪʠʥʝʥʪʽʚ ʰʣʷʭʦʤ ʘʢʨʝʮʽʾ, 

ʧʨʠʻʜʥʘʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʩʝ ʥʦʚʠʭ ʽ ʥʦʚʠʭ ʘʢʨʝʮʽʡʥʠʭ ʧʨʠʟʤ (ʪʝʨʝʡʥʽʚ) ʜʦ ʢʦʥʪʠʥʝʥʪʽʚ ʽ ʟʨʦʩʪʘʥʥʷ 

ʨʦʟʤʽʨʽʚ ʦʩʪʘʥʥʽʭ. ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʮʠʭ ʧʨʦʮʝʩʽʚ ï ʪʝʨʝʡʥʦʚʠʡ ʘʥʘʣʽʟ. ʆʩʦʙʣʠʚʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʮʝʡ ʧʽʜʭʽʜ 

ʥʘʙʫʚ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʚ ʉʢʝʣʷʩʪʠʭ ʛʦʨʘʭ ʽ ʥʘ ɸʣʷʩʮʽ ʙʫʣʠ ʦʧʠʩʘʥʽ ʪʝʢʪʦʥʽʯʥʽ ʙʣʦʢʠ, ʷʢʽ ʤʘʶʪʴ ʤʘʣʦ 

ʩʧʽʣʴʥʦʛʦ ʟ ʇʽʚʥʽʯʥʦʶ ɸʤʝʨʠʢʦʶ. ɿôʷʩʫʚʘʣʦʩʴ, ʱʦ ʚʦʥʠ ʜʨʝʡʬʫʚʘʣʠ ʟ ʇʘʣʝʦʧʘʮʠʬʽʢʠ ʽ ʚ ʨʽʟʥʠʡ ʯʘʩ 

ʧʨʠʻʜʥʘʣʠʩʴ ʜʦ ʢʦʥʪʠʥʝʥʪʫ (Coney et al., 1980; Jones et al., 1983).  

ɿʘ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ (ʦʨʦʛʝʥʠ) ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʫʙʜʫʢʮʽʾ ʦʢʝʘʥʽʯʥʦʾ ʢʦʨʠ. 

ʈʝʣʽʢʪʘʤʠ ʮʽʻʾ ʢʦʨʠ ʚʘʞʘʶʪʴʩʷ ʦʬʽʦʣʽʪʦʚʽ ʢʦʤʧʣʝʢʩʠ, ʱʦ ʧʨʦʷʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʩʫʪʫʨʥʠʭ ʟʦʥ ʟ 

ʩʝʨʝʧʝʥʪʝʥʽʪʦʚʠʤ ʤʝʣʘʥʞʝʤ, ʦʬʽʦʣʽʪʦʚʠʭ ʘʣʦʭʪʦʥʽʚ (ʨʝʟʫʣʴʪʘʪ ʦʙʜʫʢʮʽʾ). ɼʣʷ ʩʪʘʜʽʾ ʦʨʦʛʝʥʝʟʫ 

ʭʘʨʘʢʪʝʨʥʽ ʧʨʦʷʚʠ ʛʣʠʙʠʥʥʦʛʦ ʛʨʘʥʽʪʦʾʜʥʦʛʦ ʤʘʛʤʘʪʠʟʤʫ, ʬʦʨʤʫʚʘʥʥʷ ʙʘʪʦʣʽʪʽʚ ʽ ʢʨʘʡʦʚʠʭ ʚʫʣʢʘʥʦ-

ʧʣʫʪʦʥʽʯʥʠʭ ʧʦʷʩʽʚ. ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʦʨʦʛʝʥʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʫʙʜʫʢʮʽʾ. ʈʠʩ. 1.18 ʥʘ 

ʧʨʠʢʣʘʜʽ ʨʘʡʦʥʫ ɯʥʜʦʥʝʟʽʡʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʽʣʶʩʪʨʫʻ ʤʝʭʘʥʽʟʤ ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʩʪʨʫʢʪʫʨ 

ʤʘʡʙʫʪʥʴʦʛʦ ʦʨʦʛʝʥʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʫʙʜʫʢʮʽʾ. ʉʝʨʝʜ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ ï ʟʦʚʥʽʰʥʷ ʜʫʛʘ (ʧʝʨʝʜʫʛʦʚʠʡ 

ʭʨʝʙʝʪ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʞʦʣʦʙʦʤ), ʧʝʨʝʜʜʫʛʦʚʠʡ ʙʘʩʝʡʥ, ʚʫʣʢʘʥʽʯʥʘ ʜʫʛʘ, ʟʘʜʫʛʦʚʠʡ ʙʘʩʝʡʥ ï 

ʨʝʟʫʣʴʪʘʪ ʟʘʜʫʛʦʚʦʛʦ ʩʧʨʝʜʠʥʛʫ. 

 

 

  
 

ʈʠʩ. 1.18. ʉʭʝʤʘʪʠʯʥʠʡ ʨʦʟʨʽʟ ʨʘʡʦʥʫ ʦ. ʉʫʤʘʪʨʠ, ʱʦ ʽʣʶʩʪʨʫʻ ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʩʫʙʜʫʢʮʽʡʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 
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ɺʥʫʪʨʽʰʥʷ ʩʪʨʫʢʪʫʨʘ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ (ʦʨʦʛʝʥʽʚ) ʧʦʚôʷʟʘʥʘ ʟ ʪʠʧʦʤ ʩʫʙʜʫʢʮʽʾ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʧʦʣʦʛʦʶ ʽ ʢʨʫʪʦʶ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʧʨʷʤʢʫ ʢʦʥʚʝʢʪʠʚʥʠʭ ʧʦʪʦʢʽʚ ʚ ʘʩʪʝʥʦʩʬʝʨʽ (ʨʠʩ. 1.19). 

ʆʜʥʦʩʪʦʨʦʥʥʷ ʚʝʨʛʝʥʪʥʽʩʪʴ ʩʢʣʘʜʯʘʩʪʠʭ ʩʪʨʫʢʪʫʨ, ʬʦʨʤʫʚʘʥʥʷ ʛʣʠʙʦʢʦʚʦʜʥʦʛʦ ʞʦʣʦʙʘ ʽ ʟʘʜʫʛʦʚʦʛʦ 

ʙʘʩʝʡʥʫ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʢʨʫʪʦʛʦ ʟʘʥʫʨʝʥʥʷ ʧʣʠʪʠ. ɼʚʦʩʪʦʨʦʥʥʷ ʚʝʨʛʝʥʪʥʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ ʤʽʣʢʦʚʦʜʥʦʛʦ 

ʞʦʣʦʙʘ ʽ ʧʝʨʝʜʦʚʦʛʦ ʧʨʦʛʠʥʫ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʦʣʦʛʦʾ ʩʫʙʜʫʢʮʽʾ. 

 

 
 

ʈʠʩ. 1.19. ɹʫʜʦʚʘ ʦʨʦʛʝʥʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʫʪʘ ʥʘʭʠʣʫ ʧʣʦʱʠʥʠ ʩʫʙʜʫʢʮʽʾ (Introduction/Tectonic systems , 2009) 

http://www.files.ethz.ch/structuralgeology/JPB/files/English/1Introtecto.pdf 

 

ʉʢʣʘʜʯʘʩʪʽ ʩʧʦʨʫʜʠ ʘʙʦ ʾʭ ʯʘʩʪʠʥʠ ʤʦʞʫʪʴ ʟʦʥ ʟʘʥʫʨʶʚʘʪʠʩʴ, ʧʝʨʝʢʨʠʚʘʶʯʠʩʴ ʧʣʘʪʬʦʨʤʥʠʤ 

ʯʦʭʣʦʤ ʽ ʫʪʚʦʨʶʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʦʩʦʙʣʠʚʠʡ ʪʠʧ ʩʪʨʫʢʪʫʨ ʩʢʣʘʜʯʘʩʪʠʭ ʧʦʷʩʽʚ ï ʤʦʣʦʜʽ ʧʣʘʪʬʦʨʤʠ. 

ɺʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʠʤ ʚʽʢʦʤ ʬʫʥʜʘʤʝʥʪʫ ï ʥʘʡʯʘʩʪʽʰʝ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʤ ʘʙʦ ʛʝʨʮʠʥʩʴʢʠʤ, 

ʟʨʽʜʢʘ ʢʘʣʝʜʦʥʩʴʢʠʤ ʽ ʤʝʟʦʟʦʡʩʴʢʠʤ (ʢʽʤʤʝʨʽʡʩʴʢʠʤ). ʌʫʥʜʘʤʝʥʪʠ ʤʦʣʦʜʠʭ ʧʣʘʪʬʦʨʤ ʤʘʶʪʴ ʙʣʦʢʦʚʫ 

ʙʫʜʦʚʫ, ʱʦ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʨʽʟʥʦʚʽʢʦʚʽ ʙʣʦʢʠ, ʟʦʢʨʝʤʘ ʽ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ. ʊʦʜʽ 

ʬʫʥʜʘʤʝʥʪ ʥʘʟʠʚʘʶʪʴ ʛʝʪʝʨʦʛʝʥʥʠʤ. ɺʽʢ ʤʦʣʦʜʠʭ ʧʣʘʪʬʦʨʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʧʦʭʦʶ ʢʦʥʩʦʣʽʜʘʮʽʾ 

ʥʘʡʤʦʣʦʜʰʠʭ ʙʣʦʢʽʚ ʬʫʥʜʘʤʝʥʪʫ. ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʽʢʫ ʤʦʣʦʜʠʭ ʧʣʘʪʬʦʨʤ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʝʬʽʢʩ 

ʝʧʽ- (ʥʘʧʨʠʢʣʘʜ ʝʧʽʙʘʡʢʘʣʴʩʴʢʘ, ʝʧʽʛʝʨʮʠʥʩʴʢʘ, ʝʧʽʢʽʤʤʝʨʽʡʩʴʢʘ ʤʦʣʦʜʽ ʧʣʘʪʬʦʨʤʠ). 

ʆʢʨʝʤʽ ʯʘʩʪʠʥʠ ʩʢʣʘʜʯʘʩʪʠʭ ʧʦʷʩʽʚ ʟʘʟʥʘʚʘʣʠ ʧʦʚʪʦʨʥʦʾ ʪʝʢʪʦʥʽʯʥʦʾ ʘʢʪʠʚʽʟʘʮʽʾ, ʷʢʫ ʽʥʢʦʣʠ 

ʥʘʟʠʚʘʶʪʴ ʜʝʡʪʝʨʦʦʨʦʛʝʥʝʟʦʤ. ʅʘʡʯʘʩʪʽʰʝ ʪʘʢʫ ʘʢʪʠʚʽʟʘʮʽʶ ʫʚôʷʟʫʶʪʴ ʟ ʧʨʦʷʚʘʤʠ ʧʣʶʤ-ʪʝʢʪʦʥʽʢʠ, 

ʷʢʘ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʝʢʪʦʥʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʝʩʪʨʫʢʮʽʻʶ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʢʦʨʠ ʽ ʬʦʨʤʫʚʘʥʥʷʤ ʨʠʬʪʦʚʠʭ ʟʦʥ, ʤʘʛʤʘʪʠʟʤʦʤ, ʫʪʚʦʨʝʥʥʷ ʛʽʨʩʴʢʠʭ ʭʨʝʙʪʽʚ, 

ʩʢʣʘʜʝʥʠʭ ʜʘʚʥʽʤʠ, ʥʘʚʽʪʴ ʜʦʢʝʤʙʨʽʡʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ.  

ɺ ʘʥʛʣʦʤʦʚʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʣʷ ʨʝʛʽʦʥʘʣʴʥʠʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʪʝʨʤʽʥʠ folded belts ʽ orogenic belts, ʷʢʽ ʤʘʶʪʴ ʜʦʚʦʣʽ ʰʠʨʦʢʝ ʟʥʘʯʝʥʥʷ ʽ ʯʘʩʪʦ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ 

ʩʪʨʫʢʪʫʨ. ʈʽʜʰʝ ʚʞʠʚʘʶʪʴ ʪʝʨʤʽʥʠ fold area, folded region, orogen, ʷʢʽ ʧʨʠʙʣʠʟʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʢʣʘʜʯʘʩʪʽʡ ʦʙʣʘʩʪʽ, ʽ fold system, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʢʣʘʜʯʘʩʪʽʡ ʩʠʩʪʝʤʽ. 

ʉʫʯʘʩʥʽ ʦʢʝʘʥʠ ʯʝʨʝʟ ʾʭ ʚʽʜʥʦʩʥʦ ʤʦʣʦʜʠʡ ʚʽʢ ʧʦʙʫʜʚʘʥʽ ʧʨʦʩʪʽʰʝ, ʥʽʞ ʢʦʥʪʠʥʝʥʪʠ. ɰʭ ʚʥʫʪʨʽʰʥʷ 

ʩʪʨʫʢʪʫʨʘ ʚʢʣʶʯʘʻ ʩʠʩʪʝʤʫ ʩʝʨʝʜʠʥʥʦʦʢʝʘʥʽʯʥʠʭ ʭʨʝʙʪʽʚ (ʉʆʍ), ʦʙʫʤʦʚʣʝʥʠʭ ʩʧʨʝʜʠʥʛʦʤ ʽ 

ʧʦʨʫʰʝʥʠʭ ʩʫʙʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʜʦ ʥʠʭ ʪʨʘʥʩʬʦʨʤʥʠʤʠ ʨʦʟʣʦʤʘʤʠ (ʜʠʚ. ʨʠʩ. 1.6). ʇʦ ʦʙʠʜʚʘ ʙʦʢʠ 

ʚʽʜ ʉʆʍ ʨʦʟʤʽʱʫʶʪʴʩʷ ʦʢʝʘʥʽʯʥʽ ʧʣʘʪʬʦʨʤʠ (ʪʘʣʘʩʦʢʨʘʪʦʥʠ), ʥʘ ʷʢʠʭ ʣʦʢʘʣʽʟʦʚʘʥʽ ʧʽʜʚʦʜʥʽ ʚʫʣʢʘʥʠ, 

ʘ ʪʘʢʦʞ ʦʙʣʘʩʪʽ ʪʘ ʧʦʷʩʠ ʚʫʣʢʘʥʽʯʥʠʭ ʩʪʨʫʢʪʫʨ. ʇʦʭʦʜʞʝʥʥʷ ʚʫʣʢʘʥʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʚ ʦʢʝʘʥʘʭ 

ʧʦʚôʷʟʫʶʪʴ ʟ ʛʘʨʷʯʠʤʠ ʪʦʯʢʘʤʠ (ʨʠʩ. 1.20). ɺ ʝʢʚʘʪʦʨʽʘʣʴʥʠʭ ʟʦʥʘʭ ʚʫʣʢʘʥʠ ʫʚʽʥʯʘʥʽ ʢʦʨʘʣʦʚʠʤʠ 

ʨʠʬʘʤʠ, ʘʙʦ ʫʪʚʦʨʶʶʪʴ ʟʨʽʟʘʥʽ ʢʦʥʫʩʦʧʦʜʽʙʥʽ ʧʽʜʚʦʜʥʽ ʩʧʦʨʫʜʠ ʛʘʡʦʪʠ.  

 

http://www.files.ethz.ch/structuralgeology/JPB/files/English/1Introtecto.pdf
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ʈʠʩ. 1.20. ʉʫʯʘʩʥʽ ʛʘʨʷʯʽ ʪʦʯʢʠ ʩʚʽʪʫ (Rob Gamesby) 

https://www.coolgeography.co.uk/A-level/AQA/Year%2013/Plate%20Tectonics/Tectonics.htm 

 

ʈʦʟʤʽʱʝʥʽ ʚ ʦʢʝʘʥʘʭ ʚʝʣʠʢʽ ʦʩʪʨʦʚʠ ʟ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʶ ʟʝʤʥʦʶ ʢʦʨʦʶ, ʚʽʜʜʽʣʝʥʽ ʚʽʜ ʦʢʝʘʥʽʚ 

ʟʘʜʫʛʦʚʠʤʠ ʙʘʩʝʡʥʘʤʠ, ʘ ʪʘʢʦʞ ʧʽʜʚʦʜʥʽ ʧʣʘʪʦ ʟʽ ʩʪʦʥʰʝʥʠʤ ʛʨʘʥʽʪʥʠʤ ʰʘʨʦʤ, ʚʠʜʽʣʷʶʪʴʩʷ ʧʽʜ ʥʘʟʚʦʶ 

ʤʽʢʨʦʢʦʥʪʠʥʝʥʪʠ. ɿʘ ʩʚʦʻʶ ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ ʚʦʥʠ ʤʘʣʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʩʫʤʽʞʥʠʭ ʢʦʥʪʠʥʝʥʪʽʚ, 

ʦʩʢʽʣʴʢʠ ʪʨʠʚʘʣʠʡ ʯʘʩ ʚʭʦʜʠʣʠ ʜʦ ʾʭ ʩʢʣʘʜʫ. 

ʈʝʢʦʥʩʪʨʫʡʦʚʘʥʽ ʟ ʨʽʟʥʦʶ ʜʝʪʘʣʴʥʽʩʪʶ ʜʘʚʥʽ ʦʢʝʘʥʠ ʤʘʣʠ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʩʭʦʞʫ ʥʘ ʩʫʯʘʩʥʽ. ɰʭ 

ʧʦʷʚʘ, ʨʦʟʚʠʪʦʢ ʪʘ ʟʘʢʨʠʪʪʷ ʦʧʠʩʫʻʪʴʩʷ ʟʛʘʜʫʚʘʥʠʤ ʚʠʱʝ ʮʠʢʣʦʤ ʋʽʣʩʦʥʘ (ʜʠʚ. ʨʠʩ. 1.16).  
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ʈʦʟʜʽʣ 2.  

 

ʈɽɻɯʆʅɸʃʔʅɸ ɻɽʆʃʆɻɯʗ ɭɺʈɸɿɯɰ 

 

2.1. ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɻʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ. ɭʚʨʘʟʽʷ ï ʥʘʡʙʽʣʴʰʠʡ ʢʦʥʪʠʥʝʥʪ ʩʚʽʪʫ. ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ ʩʚʽʪʫ ï 

ɭʚʨʦʧʠ ʽ ɸʟʽʾ, ʤʝʞʘ ʤʽʞ ʷʢʠʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʚʜʦʚʞ ʩʭʽʜʥʦʛʦ ʧʽʜʥʽʞʞʷ ʋʨʘʣʴʩʴʢʠʭ ʛʽʨ, ʜʘʣʽ ʧʦ ʨ. ɽʤʙʽ, 

ʧʽʚʥʽʯʥʦʤʫ ʫʟʙʝʨʝʞʞʽ ʂʘʩʧʽʡʩʴʢʦʛʦ ʤʦʨʷ, ʂʫʤʦ-ʄʘʥʠʮʴʢʽʡ ʟʘʧʘʜʠʥʽ, ɸʟʦʚʩʴʢʦʤʫ ʽ ʏʦʨʥʦʤʫ ʤʦʨʷʤ, 

ʧʨʦʪʦʢʘʤ ɹʦʩʬʦʨ ʽ ɼʘʨʜʘʥʝʣʣʠ. ɺʽʜ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ɭʚʨʘʟʽʷ ʚʽʜʜʽʣʝʥʘ ɹʝʨʽʥˇʦʚʦʶ ʧʨʦʪʦʢʦʶ. ʅʘ 

ʧʽʚʥʦʯʽ ʚʦʥʘ ʦʤʠʚʘʻʪʴʩʷ ʚʦʜʘʤʠ ʇʽʚʥʽʯʥʦʛʦ ʃʴʦʜʦʚʠʪʦʛʦ ʦʢʝʘʥʫ, ʥʘ ʟʘʭʦʜʽ ʽ ʧʽʚʜʝʥʥʦʤʫ-ʟʘʭʦʜʽ ï 

ɸʪʣʘʥʪʠʯʥʠʤ, ʥʘ ʧʽʚʜʥʽ ï ɯʥʜʽʡʩʴʢʠʤ, ʽ ʥʘ ʩʭʦʜʽ ï ʊʠʭʠʤ ʦʢʝʘʥʦʤ. ʇʽʚʥʽʯʥʘ ʦʢʨʘʾʥʘ ɭʚʨʘʟʽʾ ʟʘʥʷʪʘ 

ʤʽʣʢʦʚʦʜʥʠʤʠ ʰʝʣʴʬʦʚʠʤʠ ʤʦʨʷʤʠ ï ʇʽʚʥʽʯʥʠʤ, ɹʘʣʪʽʡʩʴʢʠʤ, ɹʘʨʝʥʮʦʚʠʤ, ʂʘʨʩʴʢʠʤ, ʃʘʧʪʻʚʠʭ, 

ʉʭʽʜʥʦʩʠʙʽʨʩʴʢʠʤ ʪʘ ʏʫʢʦʪʩʴʢʠʤ. ɹʝʨʝʛʦʚʘ ʣʽʥʽʷ ʪʫʪ ʨʦʟʯʣʝʥʦʚʘʥʘ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʝʣʠʢʠʭ ʧʽʚʦʩʪʨʦʚʽʚ ï 

ʖʪʣʘʥʜʽʾ, ʉʢʘʥʜʠʥʘʚʩʴʢʦʛʦ, ʂʦʣʴʩʴʢʦʛʦ, ʂʘʥʽʥʘ, ʊʘʡʤʠʨʫ, ʗʤʘʣʫ, ʏʫʢʦʪʩʴʢʦʛʦ. ɺ ʤʦʨʷʭ ʨʦʟʤʽʱʝʥʽ 

ʚʝʣʠʢʽ ʦʩʪʨʦʚʠ ʽ ʘʨʭʽʧʝʣʘʛʠ: ɯʩʣʘʥʜʽʷ, ɯʨʣʘʥʜʽʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ʐʧʽʮʙʝʨˇʝʥ, ɿʝʤʣʷ ʌʨʘʥʮʘ-ʁʦʩʠʬʘ, 

ʅʦʚʘ ɿʝʤʣʷ, ʇʽʚʥʽʯʥʘ ɿʝʤʣʷ, ʅʦʚʦʩʠʙʽʨʩʴʢʽ ʦʩʪʨʦʚʠ, ʦʩʪʨʽʚ ɺʨʘʥʛʝʣʷ. ʅʘ ʟʘʭʦʜʽ ɭʚʨʘʟʽʾ ʨʦʟʪʘʰʦʚʘʥʘ 

ɹʽʩʢʘʡʩʴʢʘ ʟʘʪʦʢʘ ʪʘ ʧʽʚʦʩʪʨʦʚʠ ɹʨʝʪʘʥʴ ʽ ʇʽʨʝʥʝʡʩʴʢʠʡ. ʇʽʚʜʝʥʥʘ, ʻʚʨʦʧʝʡʩʴʢʘ ʯʘʩʪʠʥʘ ɭʚʨʘʟʽʾ 

ʦʤʠʚʘʻʪʴʩʷ ʉʝʨʝʜʟʝʤʥʠʤ ʪʘ ʏʦʨʥʠʤ ʤʦʨʷʤʠ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʨʦʟʯʣʝʥʦʚʘʥʦʶ 

ʙʝʨʝʛʦʚʦʶ ʣʽʥʽʻʶ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʽʚʦʩʪʨʦʚʽʚ, ʥʘʡʙʽʣʴʰʠʤʠ ʩʝʨʝʜ ʷʢʠʭ ʻ ɸʧʝʥʥʽʥʩʴʢʠʡ, 

ɹʘʣʢʘʥʩʴʢʠʡ, ʄʘʣʘ ɸʟʽʷ, ʂʨʠʤʩʴʢʠʡ. ʆʩʪʨʦʚʠ ʉʝʨʝʜʟʝʤʥʦʛʦ ʤʦʨʷ: ɹʘʣʝʘʨʩʴʢʽ, ʂʦʨʩʽʢʘ ʽ ʉʘʨʜʽʥʽʷ, 

ʉʽʮʽʣʽʷ, ʂʨʽʪ, ʂʽʧʨ. ʅʘ ʩʭʦʜʽ ɭʚʨʘʟʽʾ ʨʦʟʤʽʱʫʶʪʴʩʷ ʤʦʨʷ ʊʠʭʦʛʦ ʦʢʝʘʥʫ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ ʻ 

ʦʢʨʘʾʥʥʠʤʠ (ʆʭʦʪʩʴʢʝ, ʗʧʦʥʩʴʢʝ, ɾʦʚʪʝ, ʉʭʽʜʥʦʢʠʪʘʡʩʴʢʝ, ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʝ, ʗʚʘʥʩʴʢʝ, ʉʫʣʫ, 

ʉʫʣʘʚʝʩʽ, ɹʘʥʜʘ) ʪʘ ʚʽʜʤʝʞʦʚʘʥʽ ʚʽʜ ʦʢʝʘʥʫ ʚʝʣʠʢʠʤʠ ʜʽʣʷʥʢʘʤʠ ʩʫʰʽ ʽ ʚʫʣʢʘʥʽʯʥʠʤʠ ʜʫʛʘʤʠ: 

ʧʽʚʦʩʪʨʦʚʦʤ ʂʘʤʯʘʪʢʘ, ʚʫʣʢʘʥʽʯʥʦʶ ʜʫʛʦʶ ʂʫʨʽʣʴʩʴʢʠʭ ʦʩʪʨʦʚʽʚ, ʗʧʦʥʩʴʢʠʤʠ ʦʩʪʨʦʚʘʤʠ, ʂʦʨʝʡʩʴʢʠʤ 

ʧʽʚʦʩʪʨʦʚʦʤ, ʦʩʪʨʦʚʘʤʠ ʈʶʢʶ, ʦʩʪʨʦʚʦʤ ʊʘʡʚʘʥʴ, ʌʽʣʽʧʧʽʥʩʴʢʠʤʠ ʦʩʪʨʦʚʘʤʠ, ɯʥʜʦʢʠʪʘʡʩʴʢʠʤ 

ʧʽʚʦʩʪʨʦʚʦʤ ʪʘ ʧʽʚʦʩʪʨʦʚʦʤ ʄʘʣʘʢʢʘ, ɺʝʣʠʢʠʤʠ (ʉʫʤʘʪʨʘ, ʗʚʘ) ʽ ʄʘʣʠʤʠ ɿʦʥʜʩʴʢʠʤʠ ʦʩʪʨʦʚʘʤʠ, ʘ 

ʪʘʢʦʞ ʦʩʪʨʦʚʘʤʠ ʂʘʣʽʤʘʥʪʘʥ (ɹʦʨʥʝʦ) ʪʘ ʉʫʣʘʚʝʩʽ. ʅʘʙʣʠʞʝʥʠʤʠ ʜʦ ʢʦʥʪʠʥʝʥʪʫ ʻ ʦʩʪʨʦʚʠ ʍʘʡʥʘʥʴ ʽ 

ʉʘʭʘʣʽʥ. ɺʫʣʢʘʥʽʯʥʽ ʜʫʛʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʛʣʠʙʦʢʦʚʦʜʥʠʤʠ ʞʦʣʦʙʘʤʠ ï ʂʫʨʽʣʴʩʴʢʦ-ʂʘʤʯʘʪʩʴʢʠʤ, 

ʗʧʦʥʩʴʢʠʤ, ʌʽʣʽʧʧʽʥʩʴʢʠʤ, ɿʦʥʜʩʴʢʠʤ. ɸʟʽʡʩʴʢʘ ʯʘʩʪʠʥʘ ɭʚʨʘʟʽʾ ʥʘ ʧʽʚʜʥʽ ʦʤʠʚʘʻʪʴʩʷ ʤʦʨʷʤʠ ʽ 

ʟʘʪʦʢʘʤʠ ɯʥʜʽʡʩʴʢʦʛʦ ʦʢʝʘʥʫ ï ɹʝʥʛʘʣʴʩʴʢʦʶ ʟʘʪʦʢʦʶ, ɸʨʘʚʽʡʩʴʢʠʤ ʽ ʏʝʨʚʦʥʠʤ ʤʦʨʷʤʠ, ʇʝʨʩʴʢʦʶ, 

ʆʤʘʥʩʴʢʦʶ ʽ ɸʜʝʥʩʴʢʦʶ ʟʘʪʦʢʘʤʠ. ʊʫʪ ʨʦʟʤʽʱʫʶʪʴʩʷ ɸʨʘʚʽʡʩʴʢʠʡ ʪʘ ɯʥʜʦʩʪʘʥʩʴʢʠʡ ʧʽʚʦʩʪʨʦʚʠ ʽ 

ʦʩʪʨʽʚ ʐʨʽ-ʃʘʥʢʘ (ʎʝʡʣʦʥ). ɻʝʦʛʨʘʬʽʯʥʘ ʤʝʞʘ ʤʽʞ ɭʚʨʘʟʽʻʶ ʽ ɸʬʨʠʢʦʶ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʟʘʭʽʜʥʽʡ 

ʦʢʨʘʾʥʽ ʉʽʥʘʡʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ, ʜʝ ʩʧʦʨʫʜʞʝʥʦ ʉʫʝʮʴʢʠʡ ʢʘʥʘʣ (1869 ʨ.), ʱʦ ʟôʻʜʥʫʻ ʉʝʨʝʜʟʝʤʥʝ 

(ɸʪʣʘʥʪʠʯʥʠʡ ʦʢʝʘʥ) ʽ ʏʝʨʚʦʥʝ (ɯʥʜʽʡʩʴʢʠʡ ʦʢʝʘʥ) ʤʦʨʷ.  

ʈʝʣʴʻʬ ɭʚʨʘʟʽʾ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʾʾ ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ ʽ ʥʘʜʟʚʠʯʘʡʥʦ ʢʦʥʪʨʘʩʪʥʠʡ. ʊʫʪ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘʡʚʠʱʽ ʥʘ ɿʝʤʣʽ ʛʽʨʩʴʢʽ ʭʨʝʙʪʠ ʽ ʥʘʡʙʽʣʴʰʽ ʧʣʦʩʢʦʛʽʨôʷ, ʥʘʡʥʠʞʯʽ ʥʠʟʦʚʠʥʠ ʽ ʥʘʡʛʣʠʙʰʽ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʟʘʧʘʜʠʥʠ. ʇʨʠʙʣʠʟʥʦ ʜʚʽ ʪʨʝʪʠʥʠ ɭʚʨʘʟʽʾ ï ʮʝ ʛʦʨʠ ʽ ʧʣʦʩʢʦʛʽʨôʷ. ʆʩʥʦʚʥʽ ʛʽʨʩʴʢʽ 

ʩʠʩʪʝʤʠ ɭʚʨʦʧʠ: ʇʽʨʝʥʝʾ, ɸʧʝʥʥʽʥʠ, ɸʣʴʧʠ, ʂʘʨʧʘʪʠ, ʋʨʘʣʴʩʴʢʽ ʪʘ ʉʢʘʥʜʠʥʘʚʩʴʢʽ ʛʦʨʠ. ʅʘʡʚʠʱʽ ʛʦʨʠ 

ʚ ɭʚʨʦʧʽ ï ɸʣʴʧʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʚʽʜʤʽʪʢʦʶ ɭʚʨʦʧʠ ï ʥʘ ʚʝʨʰʠʥʽ ʛ. ʄʦʥʙʣʘʥ (4807 ʤ). ɺ ɸʟʽʾ 

ʨʦʟʪʘʰʦʚʘʥʽ ɻʽʤʘʣʘʾ (ʟ ʥʘʡʚʠʱʦʶ ʪʦʯʢʦʶ ʩʚʽʪʫ 8848 ʤ, ʛ. ɼʞʦʤʦʣʫʥʛʤʘ ʘʙʦ ɽʚʝʨʝʩʪ), ʂʘʚʢʘʟ, 

ɻʽʥʜʫʢʫʰ, ʂʘʨʘʢʦʨʫʤ, ʇʘʤʽʨ, ʊʷʥʴ-ʐʘʥʴ, ʂʫʥʴʣʫʥʴ, ɸʣʪʘʡ, ʉʘʷʥʠ, ʊʽʙʝʪ, ʉʝʨʝʜʥʴʦʩʠʙʽʨʩʴʢʝ ʽ 

ɼʝʢʘʥʩʴʢʝ ʧʣʦʩʢʦʛʽʨôʷ.  

ɺʥʫʪʨʽʰʥʽ ʚʦʜʠ. ʅʘʡʙʽʣʴʰʽ ʨʽʢʠ ɭʚʨʦʧʠ ï ɼʫʥʘʡ, ʈʝʡʥ, ɼʥʽʧʨʦ, ɺʦʣʛʘ. ɺ ʇʽʚʥʽʯʥʠʡ ʃʴʦʜʦʚʠʪʠʡ 

ʦʢʝʘʥ ʚʧʘʜʘʶʪʴ ʚʝʣʠʢʽ ʩʠʙʽʨʩʴʢʽ ʨʽʢʠ ï ʆʙ ʟ ʧʨʠʪʦʢʦʶ ɯʨʪʠʰ, ɭʥʽʩʝʡ, ʃʝʥʘ, ʘ ʪʘʢʦʞ ɯʥʜʽˇʽʨʢʘ, ʗʥʘ, 

ʂʦʣʠʤʘ; ʚ ʤʦʨʷ ʊʠʭʦʛʦ ʦʢʝʘʥʫ ʥʝʩʫʪʴ ʩʚʦʾ ʚʦʜʠ ʨʽʢʠ ɸʤʫʨ, ʍʫʘʥʭʝ, ʗʥʮʟʠ, ʄʝʢʦʛʥˇ. ʈʽʢʠ ˆʘʥˇ ʪʘ ɯʥʜ, 

ʚʠʪʦʢʠ ʷʢʠʭ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ɻʽʤʘʣʘʷʭ, ʚʧʘʜʘʶʪʴ ʚ ɯʥʜʽʡʩʴʢʠʡ ʦʢʝʘʥ, ʊʠʛʨ ʽ ɭʬʨʘʪ ï ʫ ʇʝʨʩʴʢʫ ʟʘʪʦʢʫ. 

ɺ ɸʟʽʾ ʨʦʟʤʽʱʫʻʪʴʩʷ ʯʠʤʘʣʦ ʪʘʢ ʟʚʘʥʠʭ ʟʘʣʠʰʢʦʚʠʭ ʦʟʝʨ. ʎʝ ʂʘʩʧʽʡ, ɸʨʘʣ, ɹʘʣʭʘʰ, ʃʦʙʥʦʨ. ɿ 

ʪʝʢʪʦʥʽʯʥʠʤʠ ʟʘʧʘʜʠʥʘʤʠ ʧʦʚôʷʟʘʥʽ ʦʟʝʨʘ ɹʘʡʢʘʣ, ʄʝʨʪʚʝ ʤʦʨʝ, ɯʩʩʠʢ-ʂʫʣʴ, ɺʘʥ. ʋ ʦʟʝʨʽ ɹʘʡʢʘʣ 

ʟʦʩʝʨʝʜʞʝʥʥʷʤ ʧôʷʪʘ ʯʘʩʪʠʥʘ ʫʩʽʭ ʧʨʽʩʥʠʭ ʚʦʜ ɿʝʤʣʽ (ʙʝʟ ʣʴʦʜʦʚʠʢʽʚ). ʏʠʤʘʣʦ ʦʟʝʨ ʟʘʣʠʰʠʣʦ ʧʽʩʣʷ ʩʝʙʝ 

ʯʝʪʚʝʨʪʠʥʥʝ ʟʣʝʜʝʥʽʥʥʷ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ ʪʘ ʚ ʉʢʘʥʜʠʥʘʚʽʾ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰʽ - 

ʃʘʜʦʟʴʢʝ, ʆʥʝʟʴʢʝ, ɺʝʪʪʝʨʥ, ɺʝʥʝʨʥ. 

ʂʣʽʤʘʪ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ɭʚʨʦʧʠ ʧʦʤʽʨʥʠʡ. ʃʠʰʝ ʢʨʘʡʥʽ ʧʽʚʥʽʯʥʽ ʽ ʢʨʘʡʥʽ ʧʽʚʜʝʥʥʽ ʨʘʡʦʥʠ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʫ ʤʝʞʘʭ ʘʨʢʪʠʯʥʦʛʦ ʽ ʩʫʙʪʨʦʧʽʯʥʦʛʦ ʧʦʷʩʽʚ. ʂʣʽʤʘʪ ɸʟʽʾ ʨʽʟʥʦʤʘʥʽʪʥʽʰʠʡ; ʪʫʪ 
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ʨʦʟʤʽʱʫʶʪʴʩʷ ʚʩʽ ʢʣʽʤʘʪʠʯʥʽ ʟʦʥʠ. ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʾʭ ʨʦʟʧʦʜʽʣ ʤʘʶʪʴ ʤʫʩʦʥʠ. ʇʨʠʨʦʜʥʽ ʟʦʥʠ ɭʚʨʘʟʽʾ 

ʪʘʢʦʞ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʽ. ɰʾ ʧʽʚʥʽʯʥʘ ʯʘʩʪʠʥʘ ʟʘʥʷʪʘ ʟʦʥʦʶ ʘʨʢʪʠʯʥʠʭ ʧʫʩʪʝʣʴ. ɿʘʚʜʷʢʠ ʪʝʧʣʽʡ ʪʝʯʽʾ 

ɻʦʣɹʬʩʪʨʽʤ, ʷʢʘ ʜʦʩʷʛʘʻ ɹʘʨʝʥʮʦʚʘ ʤʦʨʷ, ʮʷ ʟʦʥʘ ʜʝʱʦ ʚʽʜʩʪʫʧʘʻ ʥʘ ʧʽʚʥʽʯ ʚʽʜ ɯʩʣʘʥʜʽʾ, ʪʘ ʉʢʘʥʜʠʥʘʚʽʾ, 

ʧʨʦʪʷʛʫʶʯʠʩʴ ʯʝʨʝʟ ʚʩʶ ʧʽʚʥʽʯʥʫ ʦʢʨʘʾʥʫ ʈʌ ʘʞ ʜʦ ʏʫʢʦʪʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ. ʇʽʚʜʝʥʥʽʰʝ ʨʦʟʤʽʱʝʥʘ 

ʪʫʥʜʨʘ ʽ ʣʽʩʦʪʫʥʜʨʘ, ʱʝ ʜʘʣʽ ʟʦʥʘ ʟʤʽʰʘʥʠʭ ʽ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʽ ʩʪʝʧʦʚʘ. ɼʣʷ ʮʝʥʪʨʘʣʴʥʠʭ ʨʘʡʦʥʽʚ 

ɭʚʨʘʟʽʾ ʭʘʨʘʢʪʝʨʥʠʡ ʨʽʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʢʣʽʤʘʪ, ʧʦʰʠʨʝʥʽ ʧʫʩʪʝʣʴʥʽ ʽ ʥʘʧʽʚʧʫʩʪʝʣʴʥʽ ʣʘʥʜʰʘʬʪʠ 

(ʂʘʨʘʢʫʤʠ, ʂʠʟʠʣʢʫʤ, ʧʫʩʪʝʣʷ ʊʘʢʣʘ-ʄʘʢʘʥ, ɻʦʙʽ). ʅʘ ʢʨʘʡʥʴʦʤʫ ʧʽʚʜʥʽ ɭʚʨʘʟʽʾ (ʧʽʚʜʝʥʴ ʧʽʚʦʩʪʨʦʚʘ 

ʄʘʣʘʢʢʘ, ʦʩʪʨʦʚʠ ʂʘʣʽʤʘʥʪʘʥ, ʉʫʣʘʚʝʩʽ, ʉʫʤʘʪʨʘ, ʗʤʘʡʢʘ ʪʘ ʽʥʰʽ) ʨʦʟʤʽʱʫʻʪʴʩʷ ʟʦʥʘ ʚʦʣʦʛʠʭ 

ʝʢʚʘʪʦʨʽʘʣʴʥʠʭ ʣʽʩʽʚ. ɼʣʷ ʚʠʩʦʢʦʛʽʨʥʠʭ ʨʘʡʦʥʽʚ ʭʘʨʘʢʪʝʨʥʘ ʚʠʩʦʪʥʘ ʧʦʷʩʥʽʩʪʴ. 

 

2.2. ʉʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ 

ʅʘʡʜʘʚʥʽʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʛʝʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ɭʚʨʘʟʽʾ ʻ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʧʣʘʪʬʦʨʤʠ. ʅʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʽʥʰʠʭ ʢʦʥʪʠʥʝʥʪʽʚ, ʾʭ ʪʫʪ ʜʝʢʽʣʴʢʘ ï ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʘ (ʉɭʇ), ʉʠʙʽʨʩʴʢʘ, ʂʠʪʘʡʩʴʢʘ; ɯʥʜʦʩʪʘʥʩʴʢʘ 

(ʨʠʩ. 2.1, 2.2). ʇʨʠ ʮʴʦʤʫ ʂʠʪʘʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʫ ʩʫʯʘʩʥʽʡ ʩʪʨʫʢʪʫʨʽ ʨʦʟʜʽʣʝʥʘ ʬʘʥʝʨʦʟʦʡʩʴʢʠʤʠ 

ʩʢʣʘʜʯʘʩʪʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘ ʪʨʠ ʯʘʩʪʠʥʠ, ʷʢʽ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʦʢʨʝʤʽ ʛʝʦʙʣʦʢʠ ʢʦʣʠʰʥʴʦʾ ʻʜʠʥʦʾ 

ʧʣʘʪʬʦʨʤʠ (ɻʝʦʣʦʛʦ-ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʘʷé, 2000), ʘʙʦ ʷʢ ʩʘʤʦʩʪʽʡʥʽ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʘ, 

ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʘ ʽ ʊʘʨʽʤʩʴʢʘ ʧʣʘʪʬʦʨʤʠ (ʍʘʠʥ, 2001). ʌʫʥʜʘʤʝʥʪ ʪ.ʟ. ʣʘʚʨʘʟʽʡʩʴʢʦʾ ʛʨʫʧʠ ʧʣʘʪʬʦʨʤ 

ʟʘʚʝʨʰʠʚ ʩʚʦʻ ʬʦʨʤʫʚʘʥʥʷ ʚ ʨʘʥʥʴʦʤʫ ʜʦʢʝʤʙʨʽʾ. ɺʦʜʥʦʯʘʩ, ʬʫʥʜʘʤʝʥʪ ʧʣʘʪʬʦʨʤ ʪ.ʟ. ʛʦʥʚʘʥʩʴʢʦʾ 

ʛʨʫʧʠ ʦʩʪʘʪʦʯʥʦ ʩʪʘʙʽʣʽʟʫʚʘʚʩʷ ʣʠʰʝ ʥʘʧʨʠʢʽʥʮʽ ʥʝʦʧʨʦʪʝʨʦʟʦʶ. ɺ ɭʚʨʘʟʽʾ ʨʦʟʤʽʱʫʻʪʴʩʷ ʜʚʘ ʚʝʣʠʢʠʭ 

ʬʨʘʛʤʝʥʪʠ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ ɻʦʥʜʚʘʥʘ. ʇʝʨʰʠʡ ʬʨʘʛʤʝʥʪ ï ʮʝ ɯʥʜʦʩʪʘʥʩʴʢʘ ʧʣʘʪʬʦʨʤʘ, ʷʢʘ 

ʧʨʠʻʜʥʘʣʘʩʴ ʜʦ ɭʚʨʘʟʽʾ ʚ ʢʘʡʥʦʟʦʾ ʚʥʘʩʣʽʜʦʢ ʢʦʣʽʟʽʾ ɯʥʜʽʡʩʴʢʦʾ ʽ ɭʚʨʘʟʽʡʩʴʢʦʾ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ. ɼʨʫʛʠʤ 

ʬʨʘʛʤʝʥʪʦʤ ɻʦʥʜʚʘʥʠ ʻ ɸʨʘʚʽʡʩʢʘ ʯʘʩʪʠʥʘ ɸʬʨʠʢʘʥʦ-ɸʨʘʚʽʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʷʢʘ, ʥʘʚʧʘʢʠ, 

ʚʽʜôʻʜʥʘʣʘʩʴ ʚʽʜ ɸʬʨʠʢʠ ʫ ʢʘʡʥʦʟʦʾ ʟʘʚʜʷʢʠ ʨʠʬʪʦʨʝʥʝʟʫ. ʂʨʽʤ ʚʢʘʟʘʥʠʭ, ʥʘ ʧʽʚʥʦʯʽ ɭʚʨʘʟʽʾ ʚʠʜʽʣʷʣʠʩʴ 

ʪʘʢʦʞ ʛʽʧʦʪʝʪʠʯʥʽ ʧʣʘʪʬʦʨʤʠ ɽʨʽʘ, ɹʘʨʝʥʮʦʚʩʴʢʘ ʽ ɻʽʧʝʨʙʦʨʝʷ (ɸʨʢʪʠʜʘ). ɰʭ ʥʘʷʚʥʽʩʪʴ ʥʝ ʧʽʜʪʚʝʨʜʞʝʥʘ 

ʩʫʯʘʩʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ɺʠʷʚʣʝʥʽ ʨʘʥʽʰʝ ʚʠʭʦʜʠ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʨʽʜ ʬʘʢʪʠʯʥʦ ʻ ʩʝʨʝʜʠʥʥʠʤʠ 

ʤʘʩʠʚʘʤʠ, ʥʘʡʙʽʣʴʰʠʡ ʟ ʷʢʠʭ ʉʚʘʣʴʙʘʨʜʩʴʢʠʡ ʤʘʩʠʚ (ʧʣʘʪʬʦʨʤʘ) ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʧʽʚʥʦʯʽ ɹʘʨʝʥʮʦʚʘ 

ʤʦʨʷ. ɼʣʷ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʣʘʪʬʦʨʤ ʭʘʨʘʢʪʝʨʥʽ ʧʨʦʷʚʠ ʪʨʘʧʦʚʦʛʦ ʪʘ ʢʽʤʙʝʨʣʽʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʫ. 

ʇʣʘʪʬʦʨʤʠ ʫ ʤʝʞʘʭ ʢʦʥʪʠʥʝʥʪʫ ʨʦʟʜʽʣʝʥʽ ʩʢʣʘʜʯʘʩʪʠʤʠ ʧʦʷʩʘʤʠ: ʋʨʘʣʦ-ʄʦʥʛʦʣʴʩʴʢʠʤ, 

ɸʪʣʘʥʪʠʯʥʠʤ, ɸʣʴʧʽʡʩʴʢʦ-ɻʽʤʘʣʘʡʩʴʢʠʤ ʪʘ ɿʘʭʽʜʥʦʪʠʭʦʦʢʝʘʥʩʴʢʠʤ. ʇʦʷʩʠ ʧʦʯʘʣʠ ʬʦʨʤʫʚʘʪʠʩʴ ʫ 

ʥʝʦʧʨʦʪʝʨʦʟʦʾ (ʙʘʡʢʘʣʴʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʽ ʾʭ ʘʥʘʣʦʛʠ), ʘʣʝ ʫ ʧʣʘʪʬʦʨʤʘʭ ʛʦʥʜʚʘʥʩʴʢʦʾ ʛʨʫʧʠ 

ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʬʫʥʜʘʤʝʥʪʫ. ɺ ʩʢʣʘʜʯʘʩʪʠʭ ʧʦʷʩʘʭ ɭʚʨʘʟʽʾ 

ʧʨʠʩʫʪʥʽ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʚʩʽʭ ʝʧʦʭ ʦʨʦʛʝʥʝʟʫ, ʱʦ ʚʽʜʙʫʚʘʣʠʩʴ ʚ ʬʘʥʝʨʦʟʦʾ ï ʢʘʣʝʜʦʥʩʴʢʦʛʦ, 

ʛʝʨʮʠʥʩʴʢʦʛʦ, ʪʠʭʦʦʢʝʘʥʩʴʢʦʛʦ (ʢʽʤʤʝʨʽʡʩʴʢʦʛʦ ʘʙʦ ʤʝʟʦʟʦʡʩʴʢʦʛʦ) ʽ ʘʣʴʧʽʡʩʴʢʦʛʦ. ɹʘʡʢʘʣʴʩʴʢʽ, 

ʢʘʣʝʜʦʥʩʴʢʽ ʽ ʛʝʨʮʠʥʩʴʢʽ, ʪʘ, ʧʦʜʝʢʫʜʠ, ʢʽʤʤʝʨʽʡʩʴʢʽ (ʤʝʟʦʟʦʡʩʴʢʽ) ʙʣʦʢʠ, ʧʝʨʝʢʨʠʚʘʶʯʠʩʴ ʦʩʘʜʦʚʠʤʠ ʽ 

ʦʩʘʜʦʚʦ-ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʫʪʚʦʨʶʶʪʴ ʝʧʽʙʘʡʢʘʣʴʩʴʢʽ, ʝʧʽʛʝʨʮʠʥʩʴʢʽ, ʟʨʽʜʢʘ, ʝʧʽʢʽʤʤʝʨʽʡʩʴʢʽ 

ʤʦʣʦʜʽ ʧʣʘʪʬʦʨʤʠ.  

 

2.3. ɼʦʢʝʤʙʨʽʡʩʴʢʽ ʧʣʘʪʬʦʨʤʠ ɭʚʨʘʟʽʾ 

2.3.1. ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ  

ɻʨʘʥʠʮʽ. ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʤʘʡʞʝ ʥʘ ʚʩʽʡ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɭʚʨʦʧʠ. ɰʾ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʶ ʛʨʘʥʠʮʝʶ ʻ ʥʘʩʫʚʥʠʡ ʬʨʦʥʪ ʉʢʘʥʜʠʥʘʚʩʴʢʠʭ ʢʘʣʝʜʦʥʽʜ. ʇʨʠ ʮʴʦʤʫ ʬʫʥʜʘʤʝʥʪ 

ʧʣʘʪʬʦʨʤʠ ʚʠʩʪʫʧʘʻ ʥʘʚʽʪʴ ʫ ʪʠʣʦʚʠʭ ʯʘʩʪʠʥʘʭ ʢʘʣʝʜʦʥʽʜ ï ʥʘ ʃʦʬʦʪʝʥʩʴʢʠʭ ʽ ɺʝʩʪʝʨʦʣʝʥʩʴʢʠʭ 

ʦʩʪʨʦʚʘʭ ʫ ʅʦʨʚʝʟʴʢʦʤʫ ʤʦʨʽ. ʇʽʚʥʽʯʥʘ ʽ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʘ ʛʨʘʥʠʮʽ ʧʣʘʪʬʦʨʤʠ ʪʘʢʦʞ ʥʘʩʫʚʥʽ ʽ ʫʪʚʦʨʝʥʽ 

ʙʘʡʢʘʣʽʜʘʤʠ (ʪʽʤʘʥʽʜʘʤʠ) ʧʽʚʜʥʷ ɹʘʨʝʥʮʦʚʘ ʤʦʨʷ, ʧʽʚʦʩʪʨʦʚʘ ʂʘʥʽʥ ʽ ʊʽʤʘʥʫ, ʩʭʽʜʥʘ ï ʛʝʨʮʠʥʽʜʘʤʠ 

ʋʨʘʣʫ ʪʘ ʇʝʨʝʜʫʨʘʣʴʩʴʢʠʤ ʧʨʦʛʠʥʦʤ. ɼʘʣʽ ʛʨʘʥʠʮʶ ʧʨʦʚʦʜʷʪʴ ʚʟʜʦʚʞ ʇʽʚʜʝʥʥʦʝʤʙʽʥʩʴʢʦʾ ʟʦʥʠ 

ʜʠʩʣʦʢʘʮʽʡ, ʚʢʣʶʯʘʶʯʠ ʜʦ ʩʢʣʘʜʫ ʧʣʘʪʬʦʨʤʠ ʇʨʠʢʘʩʧʽʡʩʴʢʫ ʟʘʧʘʜʠʥʫ ʟ ʢʦʨʦʶ ʩʫʙʦʢʝʘʥʽʯʥʦʛʦ ʪʠʧʫ. 

ʑʝ ʜʘʣʽ ʛʨʘʥʠʮʷ ʧʨʦʭʦʜʠʪʴ ʚʟʜʦʚʞ ʥʘʩʫʚʫ ɼʦʥʝʮʴʢʦ-ʂʘʩʧʽʡʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʟʦʥʠ, ʧʦʪʽʤ ʚʦʥʘ ʦʛʠʥʘʻ 

ɼʦʥʙʘʩ ʽ ʈʦʩʪʦʚʩʴʢʠʡ ʚʠʩʪʫʧ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ (ʋʑ), ʧʝʨʝʩʽʢʘʻ ɸʟʦʚʩʴʢʝ ʤʦʨʝ, ʇʝʨʝʢʦʧ, ʚ ʥʘʧʨʷʤʢʫ 

ʦʩʪʨʦʚʘ ɿʤʽʾʥʠʡ, ʜʝ ʤʝʞʫʻ ʟʽ ʩʢʣʘʜʯʘʩʪʦʶ ʩʠʩʪʝʤʦʶ ɼʦʙʨʫʜʞʽ. ɿʘʭʽʜʥʫ ʛʨʘʥʠʮʶ ʟʘʟʚʠʯʘʡ ʧʨʦʚʦʜʷʪʴ  
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ʈʠʩ. 2.1. ʊʝʢʪʦʥʽʯʥʘ ʩʭʝʤʘ ɭʚʨʦʧʠ (ʍʘʠʥ, 2001) 

 

1-5 ï ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʘ ʜʦʢʝʤʙʨʽʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʽ ɻʝʙʨʽʜʩʴʢʠʡ ʤʘʩʩʠʚ: 1-2: ʚʠʩʪʫʧʠ ʬʫʥʜʘʤʝʥʪʫ ʽ ʱʠʪʠ: 1 ï ʘʨʭʝʡʩʴʢʦʛʦ, 

2ʘ ï ʧʘʣʝʦ- 2ʙ ï ʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ; 3 ï ʦʩʘʜʦʚʠʡ ʯʦʭʦʣ; 4 ï ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ (ʙʘʡʢʘʣʴʩʴʢʽ) ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ; 5 ï 

ʝʧʽʛʨʝʥʚʽʣʴʩʴʢʠʡ ʽ ʝʧʽʙʘʡʢʘʣʴʩʴʢʠʡ ʦʩʘʜʦʚʠʡ ʯʦʭʦʣ; 6 ï ʨʘʥʥʴʦ- ʽ ʩʝʨʝʜʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ (ʢʘʣʝʜʦʥʩʴʢʽ) ʧʦʢʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʽ 

ʩʠʩʪʝʤʠ; 7 ï ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ (ʛʝʨʮʠʥʩʴʢʽ) ʧʦʢʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ; 8 ï ʧʝʨʝʜʦʚʽ ʧʨʦʛʠʥʠ ʛʝʨʮʠʥʩʴʢʠʭ ʦʨʦʛʝʥʽʚ; 9 ï 

ʤʝʟʦʟʦʡʩʴʢʽ (ʢʽʤʤʝʨʽʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ); 10 - ʦʩʘʜʦʚʠʡ ʯʦʭʦʣ ʤʦʣʦʜʠʭ ʧʣʘʪʬʦʨʤ; 11-12 ï ʢʘʡʥʦʟʦʡʩʴʢʽ (ʘʣʴʧʽʡʩʴʢʽ 

ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ): 11 ï ʚʥʫʪʨʽʰʥʽ, 12 ï ʟʦʚʥʽʰʥʽ ʟʦʥʠ; 13 ï ʘʣʴʧʽʡʩʴʢʽ ʧʝʨʝʜʦʚʽ ʧʨʦʛʠʥʠ; 14-15 ï ʟʘʧʘʜʠʥʠ ʚʥʫʪʨʽʰʥʽʭ 

ʤʦʨʽʚ ʟ ʢʦʨʦʶ ʦʢʝʘʥʽʯʥʦʛʦ ʘʙʦ ʩʫʙʦʢʝʘʥʽʯʥʦʛʦ ʪʠʧʫ: 14 ï ʟ ʢʦʨʦʶ ʜʦʥʝʦʛʝʥʦʚʦʛʦ, 15 ï ʥʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ; 16 ï ʛʨʘʥʠʮʽ 

ʢʨʫʧʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ; 17 ï ʥʘʩʫʚʥʽ ʬʨʦʥʪʠ: ʘ ï ʢʘʣʝʜʦʥʩʴʢʽ; ʙ ï ʛʝʨʮʠʥʩʴʢʽ; ʚ ï ʘʣʴʧʽʡʩʴʢʽ; 18 ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ 

ʨʠʬʪʠ: ʘ ï ʤʝʟʦ- ʽ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ, ʙ ï ʩʝʨʝʜʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ; ʚ ï ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʽ ʨʘʥʥʴʦʤʝʟʦʟʦʡʩʴʢʽ; 18 ï ʩʫʯʘʩʥʽ 

ʟʦʥʠ ʩʫʙʜʫʢʮʽʾ; 20 ï ʢʘʡʥʦʟʦʡʩʴʢʽ ʨʠʬʪʠ; 21 ï ʢʦʥʪʫʨʠ ʢʨʫʧʥʠʭ ʧʣʘʪʬʦʨʤʥʠʭ ʧʽʜʥʷʪʴ; 22 ï ʪʘʢ ʩʘʤʦ, ʟʘʧʘʜʠʥ; 23 ï ʦʩʴʦʚʘ 

ʟʦʥʘ ʉʝʨʝʜʠʥʥʦʘʪʣʘʥʪʠʯʥʦʛʦ ʭʨʝʙʪʘ; 24 ï ʛʨʘʥʠʮʷ ʦʢʝʘʥ/ʢʦʥʪʠʥʝʥʪ 
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ʈʠʩ. 2.2. ʊʝʢʪʦʥʽʯʥʘ ʩʭʝʤʘ ɸʟʽʾ (ʍʘʠʥ, 2001) 

ʅʘʡʜʘʚʥʽʰʽ ʧʣʘʪʬʦʨʤʥʽ ʤʘʩʠʚʠ: 1-3 ï ʚʠʭʦʜʠ ʬʫʥʜʘʤʝʥʪʫ: 1 ï ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ, 2 ï ʧʽʟʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ, 3 ï ʜʘʚʥʽ 

ʤʘʩʠʚʠ ʚ ʤʝʟʦʟʦʾʜʘʭ; 4 ï ʧʽʟʥʴʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʽ ʬʘʥʝʨʦʟʦʡʩʴʢʠʡ ʯʦʭʦʣ; 5 ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʨʠʬʪʠ: ʘ ï ʨʠʬʝʡʩʴʢʽ, ʙ ï 

ʩʝʨʝʜʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʽ ʤʝʟʦʟʦʡʩʴʢʽ, ʛ ï ʢʘʡʥʦʟʦʡʩʴʢʽ; 6-8 ï ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ï ʬʘʥʝʨʦʟʦʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʦ-ʧʦʢʨʠʚʥʽ 

ʩʠʩʪʝʤʠ: 6 ï ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ (ʙʘʡʢʘʣʴʩʴʢʽ), 7 ï ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ (ʩʘʣʘʾʨʩʴʢʽ) ʽ ʩʝʨʝʜʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ (ʢʘʣʝʜʦʥʩʴʢʽ), 8 ï 

ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ (ʛʝʨʮʠʥʩʴʢʽ); 9 ï ʩʝʨʝʜʥʴʦ- ʧ̔ ʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʤʦʣʘʩʦʚʽ ʧʨʦʛʠʥʠ; 10 ï ʯʦʭʦʣ ʤʦʣʦʜʠʭ ʧʣʘʪʬʦʨʤ; 11-12 ï 

ʤʝʟʦʟʦʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʦ-ʧʦʢʨʠʚʥʽ ʩʠʩʪʝʤʠ: 11 ï ʨʘʥʥʴʦʤʝʟʦʟʦʡʩʴʢʽ (ʨʘʥʥʴʦʢʽʤʤʝʨʽʡʩʴʢʽ), 12 ï ʧʽʟʥʴʦʤʝʟʦʟʦʡʩʴʢʽ 

(ʧʽʟʥʴʦʢʽʤʤʝʨʽʡʩʴʢʽ); 13 ï ʤʝʟʦʟʦʡʩʴʢʽ ʤʦʣʘʩʦʚʽ ʧʨʦʛʠʥʠ; 14 ï ʘʣʴʧʽʡʩʴʢʽ ʧʦʢʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ; 15 ï ʢʘʡʥʦʟʦʡʩʴʢʽ 

ʤʦʣʘʩʦʚʽ ʧʨʦʛʠʥʠ; 16 ï ʪʨʘʧʠ; 17 ï ʢʨʝʡʜʦʚʦ-ʧʘʣʝʦʛʝʥʦʚʽ ʧʦʷʩʠ ʚʫʣʢʘʥʽʪʽʚ; 18 ï ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʥʥʽ ʧʦʣʷ ʚʫʣʢʘʥʽʪʽʚ; 19 ï 

ʚʫʣʢʘʥʠ; 20 ï ʛʣʠʙʦʢʦʚʦʜʥʽ ʞʦʣʦʙʠ; 21 ï ʘʙʽʩʘʣʴʥʽ ʨʽʚʥʠʥʠ; 22 ï ʩʝʨʝʜʠʥʥʦ-ʦʢʝʘʥʽʯʥʽ ʭʨʝʙʪʠ; 23 ï ʟʩʫʚʠ; 24 ï ʥʘʩʫʚʠ; 25 ï 

ʽʥʰʽ ʨʦʟʣʦʤʠ; 26 ï ʢʦʥʪʫʨʠ ʟʘʧʘʜʠʥ; 27 ï ʮʝʥʪʨʘʣʴʥʽ ʯʘʩʪʠʥʠ ʟʘʧʘʜʠʥ ʦʢʨʘʾʥʥʠʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʤʦʨʽʚ ʟ ʦʢʝʘʥʽʯʥʦʶ ʽ 

ʩʫʙʦʢʝʘʥʽʯʥʦʶ ʢʦʨʦʶ: ʘ ï ʜʦʤʽʦʮʝʥʦʚʦʶ,  ʙ ï ʥʝʦʛʝʥʦʚʦʶ; 28 ï ʟʘʧʘʜʠʥʠ ʦʢʨʘʾʥʥʠʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʤʦʨʽʚ ʟ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʶ 

ʢʦʨʦʶ; 29 ï ʟʦʥʠ ʩʫʙʜʫʢʮʽʾ; 30 ï ʧʽʚʥʽʯʥʘ ʤʝʞʘ ʦʙʣʘʩʪʽ ʎʝʥʪʨʘʣʴʥʦʾ ɸʟʽʾ, ʦʭʦʧʣʝʥʘ ʘʣʴʧʽʡʩʴʢʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ 
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ʧʦ ɼʘʪʩʴʢʦ-ʇʦʣʴʩʴʢʦʤʫ ʣʽʥʽʘʤʝʥʪʫ, ʘʙʦ ʣʽʥʽʾ (ʟʦʥʽ) ʊʝʡʩʝʡʨʘ-ʊʦʨʥʢʚʽʩʪʘ (ʥʘʟʚʘʥʘ ʟʘ ʽʤʝʥʘʤʠ 

ʧʦʣʴʩʴʢʦʛʦ ʽ ʥʽʤʝʮʴʢʦʛʦ ʛʝʦʣʦʛʽʚ, ʱʦ ʚʠʜʽʣʠʣʠ ʾʾ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ). ɿʘ ʛʝʦʬʽʟʠʯʥʠʤʠ ʜʘʥʠʤʠ 

ʮʷ ʟʦʥʘ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʜʦ ʤʘʥʪʽʾ (ʥʘ ʛʣʠʙʠʥʫ ʜʦ 200 ʢʤ), ʨʦʟʜʽʣʷʶʯʠ ɭʚʨʦʧʫ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ, ʱʦ 

ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʪʦʚʱʠʥʦʶ ʢʦʨʠ ʽ ʣʽʪʦʩʬʝʨʠ ʪʘ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ. 

ɼʘʣʽ ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ʛʨʘʥʠʮʷ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʧʽʚʜʥʶ ʖʪʣʘʥʜʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ. ʆʪʞʝ, ʙʽʣʴʰʽʩʪʴ 

ʛʨʘʥʠʮʴ ʉɭʇ ʻ ʥʘʩʫʚʥʠʤʠ ʬʨʦʥʪʘʤʠ. 

ʈʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ. ɺ ʩʫʯʘʩʥʽʡ ʩʪʨʫʢʪʫʨʽ ʬʫʥʜʘʤʝʥʪʘ ʉɭʇ ʚʠʜʽʣʷʶʪʴ ʪʨʠ 

ʩʝʛʤʝʥʪʠ ï ʌʝʥʦʩʢʘʥʜʽʶ, ɺʦʣʛʦ-ʋʨʘʣʽʶ ̔  ʉʘʨʤʘʪʽ ʁ(ʨʠʩ. 2.5, ʚʥʠʟʫ ʩʧʨʘʚʘ). ʇʦʯʠʥʘʶʯʠ ʟ ʘʨʭʝʶ, ʚʩʽ ʮʽ 

ʩʝʛʤʝʥʪʠ ʧʨʦʡʰʣʠ ʩʘʤʦʩʪʽʡʥʫ ʪʝʢʪʦʥʽʯʥʫ ʽ ʤʝʪʘʤʦʨʬʽʯʥʫ ʝʚʦʣʶʮʽʶ ʽ ʪʽʣʴʢʠ ʥʘ ʨʫʙʝʞʽ 1.8-1,7 Ga ʙʫʣʠ 

ʩʧʘʷʥʽ (ʘʤʘʣʴʛʦʚʘʥʽ) ʚ ʻʜʠʥʝ ʮʽʣʝ ï ʢʨʘʪʦʥ (ʢʦʥʪʠʥʝʥʪ) ɹʘʣʪʠʢʘ. ɼʦʢʝʤʙʨʽʡʩʴʢʽ ʫʪʚʦʨʝʥʥʷ ʮʴʦʛʦ 

ʢʨʘʪʦʥʫ ʫʪʚʦʨʶʶʪʴ ʬʫʥʜʘʤʝʥʪ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʩʫʯʘʩʥʦʾ ʉɭʇ.  
ɿʘ ʛʝʦʙʣʦʢʦʚʦʶ ʢʦʥʮʝʧʮʽʻʶ ʚ ʩʪʨʫʢʪʫʨʽ ʬʫʥʜʘʤʝʥʪʫ ʉɭʇ ʚʠʜʽʣʷʻʪʴʩʷ ʯʦʪʠʨʠ ʛʝʦʙʣʦʢʠ ʋʢʨʘʾʥʩʴʢʦ-

ɺʦʨʦʥʝʟʴʢʠʡ (ɼʥʽʧʨʦʚʩʴʢʠʡ), ʂʘʨʝʣʦ-ʂʦʣʴʩʴʢʠʡ, ʉʚʝʢʦʬʝʥʩʴʢʠʡ, ɺʦʣʛʦ-ʋʨʘʣʴʩʴʢʠʡ (ɻʝʦʣʦʛʦ-

ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʘʷé, 2000). ʄʠ ʧʨʠʪʨʠʤʫʻʤʦʩʴ ʮʽʻʾ ʩʭʝʤʠ, ʭʦʯʘ ʨʘʥʽʰʝ ʧʨʦʧʦʥʫʚʘʣʦʩʴ ʜʝʱʦ ʚʽʜʤʽʥʥʝ 

ʛʝʦʙʣʦʢʦʚʝ ʨʘʡʦʥʫʚʘʥʥʷ ʟ ʚʠʜʽʣʝʥʥʷʤ, ʟʦʢʨʝʤʘ, ɹʽʣʦʨʫʩʴʢʦ-ʇʨʠʙʘʣʪʽʡʩʴʢʦʛʦ ʛʝʦʙʣʦʢʫ (ɻʘʣʝʮʴʢʠʡ ʠ 

ʜʨ., 2006). 

ɼʦʢʝʤʙʨʽʡʩʴʢʽ ʧʦʨʦʜʠ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʥʘ ʋʢʨʘʾʥʩʴʢʦʤʫ ʽ ɹʘʣʪʽʡʩʴʢʦʤʫ ʱʠʪʘʭ, ʜʝ ʚʠʚʯʝʥʽ 

ʥʘʡʜʝʪʘʣʴʥʽʰʝ. ʅʘ ɺʦʨʦʥʝʟʴʢʽʡ, ɹʽʣʦʨʫʩʴʢʽʡ ʽ ɺʦʣʛʦ-ʋʨʘʣʴʩʴʢʽʡ ʘʥʪʝʢʣʽʟʘʭ ʚʦʥʠ ʥʘʙʣʠʞʝʥʽ ʜʦ 

ʧʦʚʝʨʭʥʽ ʘʙʦ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʚʽʜʥʦʩʥʦ ʥʝʟʥʘʯʥʠʭ ʛʣʠʙʠʥʘʭ; ʥʘ ʨʝʰʪʽ ʪʝʨʠʪʦʨʽʾ ʉɭʇ ʜʦʢʝʤʙʨʽʡ 

ʨʦʟʢʨʠʪʠʡ ʙʫʨʽʥʥʷʤ ʪʘ ʚʠʚʯʝʥʠʡ ʛʝʦʬʽʟʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ.  

ʋʢʨʘʾʥʩʴʢʦ-ɺʦʨʦʥʝʟʴʢʠʡ (ɼʥʽʧʨʦʚʩʴʢʠʡ) ʛʝʦʙʣʦʢ ʚʢʣʶʯʘʻ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʥʽ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ (ʋʑ) ʽ ɺʦʨʦʥʝʟʴʢʦʛʦ ʤʘʩʠʚʫ, ʱʦ ʨʦʟʜʽʣʝʥʽ ʇʨʠʧʷôʪʩʴʢʦ-ɼʥʽʧʨʦʚʩʴʢʠʤ ʨʠʬʪʦʤ. ɼʦ 

ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ ʚʦʥʠ ʩʢʣʘʜʘʣʠ ʻʜʠʥʠʡ ʉʘʨʤʘʪʩʴʢʠʡ ʱʠʪ.  

ʉʪʨʘʪʠʛʨʘʬʽʷ ʋʑ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʦʢʨʝʤʣʝʥʥʽ ʰʝʩʪʠ ʤʝʛʘʙʣʦʢʽʚ (ʨʠʩ. 2.3) ï ɺʦʣʠʥʩʴʢʦʛʦ, 

ɼʥʽʩʪʨʦʚʩʴʢʦ-ɹʫʟʴʢʦʛʦ, ʈʦʩʠʥʩʴʢʦ-ʊʽʢʠʮʴʢʦʛʦ, ɯʥʛʫʣʴʩʴʢʦʛʦ, ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ, 

ʇʨʠʘʟʦʚʩʴʢʦʛʦ; ʪʘ ʪʨʴʦʭ ʰʦʚʥʠʭ ʘʙʦ ʤʽʞʙʣʦʢʦʚʠʭ ʟʦʥ ï ɻʦʣʦʚʘʥʽʚʩʴʢʦʾ, ɯʥʛʫʣʝʮʴʢʦ-ʂʨʠʚʦʨʽʟʴʢʦʾ, 

ʆʨʽʭʦʚʦ-ʇʘʚʣʦʛʨʘʜʩʴʢʦʾ. ʂʦʞʝʥ ʤʝʛʘʙʣʦʢ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʫ ʩʪʨʫʢʪʫʨʽ ʪʘ ʩʢʣʘʜʽ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ 

ʪʦʚʱ ʪʘ ʢʦʤʧʣʝʢʩʽʚ (ʂʦʨʝʣʷʮʽʡʥʽé, 2003). ʐʦʚʥʽ (ʤʽʞʙʣʦʢʦʚʽ) ʟʦʥʠ ʤʘʶʪʴ ʧʝʨʝʭʽʜʥʠʡ ʭʘʨʘʢʪʝʨ 

ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ. ɺ ʥʠʭ ʧʦʻʜʥʘʥʽ ʪʦʚʱʽ ʽ ʢʦʤʧʣʝʢʩʠ ʩʫʤʽʞʥʠʭ ʤʝʛʘʙʣʦʢʽʚ. 

ɺ ʩʪʨʘʪʠʛʨʘʬʽʾ ʨʘʥʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʋʑ ʚʠʜʽʣʷʶʪʴʩʷ ʨʽʟʥʦʚʽʢʦʚʽ ʨʝʛʽʦʥʘʣʴʥʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ 

ʧʽʜʨʦʟʜʽʣʠ ï ʘʟʦʚʦ-ʜʥʽʩʪʨʦʚʽʡ, ʧʦʙʫʞʽʡ ʜʥʽʧʨʦʚʽʡ (ʘʨʭʝʡ), ʢʨʠʚʦʨʦʞʽʡ, ʢʣʝʩʦʚʽʡ ʪʘ ʦʚʨʫʯʽʡ 

(ʧʨʦʪʝʨʦʟʦʡ), ʷʢʽ ʦʙôʻʜʥʫʶʪʴ ʙʣʠʟʴʢʽ ʟʘ ʚʽʢʦʤ ʩʝʨʽʾ, ʩʚʽʪʠ ʽ ʪʦʚʱʽ, ʩʢʣʘʜʝʥʽ ʧʦʨʦʜʘʤʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʤʝʪʘʤʦʨʬʽʟʤʫ, ʘ ʪʘʢʦʞ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʽ (ʘʚʪʦʭʪʦʥʥʽ ʽ ʧʘʨʘʘʚʪʦʭʪʦʥʥʽ) ʪʘ ʽʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʦʬʽʮʽʡʥʦ ʟʘʪʚʝʨʜʞʝʥʘ ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʩʭʝʤʘ ʥʠʞʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʋʑ ʙʝʟʟʘʩʪʝʨʝʞʥʦ 

ʧʨʠʡʤʘʻʪʴʩʷ ʜʘʣʝʢʦ ʥʝ ʚʩʽʤʘ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʪʘ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʜʦʩʪʘʪʥʴʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 

ʢʨʠʪʠʢʫʻʪʴʩʷ (ʂʠʨʠʣʶʢ, ɾʫʣʘʥʦʚʘ, 2013).  

ɸʟʦʚʦ-ʜʥʽʩʪʨʦʚʽʡ (3,8-3,2 Ga) ʧʦʰʠʨʝʥʠʡ ʫ ʤʝʞʘʭ ɼʥʽʩʪʨʦʚʩʴʢʦ-ɹʫʟʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ, ʜʝ ʦʙôʻʜʥʫʻ 

ʛʣʠʙʦʢʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ (ʛʨʘʥʫʣʽʪʦʚʘ ʬʘʮʽʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ) ʫʪʚʦʨʝʥʥʷ ʜʥʽʩʪʨʦʚʩʴʢʦ-

ʙʫʟʴʢʦʾ ʩʝʨʽʾ ʪʘ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʠʡ ʛʘʡʚʦʨʦʥʩʴʢʠʡ ʢʦʤʧʣʝʢʩ. ɼʥʽʩʪʨʦʚʩʴʢʦ-ʙʫʟʴʢʘ ʩʝʨʽʷ ʩʢʣʘʜʝʥʘ 

ʛʥʝʡʩʘʤʠ ʽ ʢʨʠʩʪʘʣʦʩʣʘʥʮʷʤʠ ʧʽʨʦʢʩʝʥʦʚʠʤʠ, ʜʚʦʧʽʨʦʢʩʝʥʦʚʠʤʠ ʽ ʘʤʬʽʙʦʣ-ʧʽʨʦʢʩʝʥʦʚʠʤʠ, ʘ ʪʘʢʦʞ 

ʤʘʛʥʝʪʠʪ-ʛʨʘʥʘʪ-ʛʽʧʝʨʩʪʝʥʦʚʠʤʠ. ʆʩʪʘʥʮʽ ʽ ʢʩʝʥʦʣʽʪʠ ʚʠʩʦʢʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʭ ʧʦʨʽʜ ʟʘʣʷʛʘʶʪʴ ʩʝʨʝʜ 

ʝʥʜʝʨʙʽʪʽʚ, ʯʘʨʥʦʢʽʪʦ-ʝʥʜʝʨʙʽʪʽʚ ʽ ʯʘʨʥʦʢʽʪʽʚ ʛʘʡʚʦʨʦʥʩʴʢʦʛʦ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟ 

ʨʦʟʚʠʪʢʦʤ ʢʫʧʦʣʴʥʠʭ ʽ ʙʨʘʭʽʬʦʨʤʥʠʭ ʩʪʨʫʢʪʫʨ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʇʨʠʘʟʦʚʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ ʝʦ- ʪʘ ʧʘʣʝʦʘʨʭʝʡʩʴʢʽ ʨʝʛʽʦʥʘʣʴʥʦ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʧʦʨʦʜʠ 

ʚʠʜʽʣʷʶʪʴʩʷ ʫ ʟʘʭʽʜʥʦʧʨʠʘʟʦʚʩʴʢʫ ʩʝʨʽʶ, ʪʦʚʱʠʥʦʶ ʜʦ 6 ʢʤ. ʋ ʩʢʣʘʜʽ ʩʝʨʽʾ ʚʠʜʽʣʷʻʪʴʩʷ ʢʘʾʥʢʫʣʘʮʴʢʘ 

ʪʦʚʱʘ, ʷʢʘ ʚʤʽʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽ ʟʘʣʽʟʦʨʫʜʥʽ ʧʣʘʩʪʠ (ʘʤʬʽʙʦʣ-ʧʽʨʦʢʩʝʥ-ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ) 

ʪʦʚʱʠʥʦʶ ʚʽʜ 0,5 ʜʦ 14 ʤ. 

ʅʘʡʜʘʚʥʽʰʽ ʩʫʧʨʘʢʨʫʩʪʘʣʴʥʽ ʧʦʨʦʜʠ ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ 

ʘʫʣʴʩʴʢʫ ʩʝʨʽʶ. ɻʥʝʡʩʦʚʽ ʪʦʚʱʽ ʮʽʻʾ ʩʝʨʽʾ ʨʘʟʦʤ ʟ ʧʣʘʛʽʦʤʽʛʤʘʪʠʪʘʤʠ ʜʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʩʢʣʘʜʘʶʪʴ ʛʨʘʥʽʪʦ-ʛʥʝʡʩʦʚʽ ʢʫʧʦʣʠ (ʉʘʢʩʘʛʘʥʩʴʢʠʡ, ʇôʷʪʠʭʘʪʩʴʢʠʡ, ɼʝʤʫʨʠʥʩʴʢʠʡ, ʂʨʠʥʠʯʘʥʩʴʢʠʡ, 

ɿʘʧʦʨʽʟʴʢʠʡ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ, ʅʦʚʦʦʣʝʢʩʘʥʜʨʽʚʩʴʢʠʡ, ʂʦʤʠʰʽʚʩʴʢʠʡ). 

ɼʥʽʧʨʦʚʽʡ (3,2-2,8 Ga) ʧʦʰʠʨʝʥʠʡ ʫ ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʦʤʫ ʤʝʛʘʙʣʦʮʽ, ʷʢʠʡ ʻ ʪʠʧʦʚʦʶ ʛʨʘʥʽʪ-

ʟʝʣʝʥʦʢʘʤôʷʥʦʶ ʦʙʣʘʩʪʶ (ʄʠʭʘʡʣʦʚ, 2002; ɹʦʙʨʦʚ ʪʘ ʽʥ., 2004). ɿʝʣʝʥʦʢʘʤôʷʥʽ ʪʦʚʱʽ ʪʫʪ ʦʙôʻʜʥʫʶʪʴʩʷ 
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ʚ ʢʦʥʢʩʴʢʫ ʪʘ ʙʽʣʦʟʝʨʩʴʢʫ ʩʝʨʽʾ. ʎʽ ʩʝʨʽʾ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʨʷʜʫ ʟʝʣʝʥʦʢʘʤôʷʥʠʭ 

ʩʪʨʫʢʪʫʨ ï ʂʦʥʢʩʴʢʦʾ, ɹʽʣʦʟʝʨʩʴʢʦʾ, ʏʦʨʪʦʤʣʠʮʴʢʦʾ, ɺʝʨʭʽʚʮʝʚʩʴʢʦʾ, ʉʫʨʩʴʢʦʾ, ʊʦʤʘʢʽʚʩʴʢʦʾ, 

ɼʝʨʝʟʫʚʘʪʩʴʢʦʾ. 

 

 
 

ʈʠʩ. 2.3. ʋʢʨʘʾʥʩʴʢʠʡ ʱʠʪ (ʂʦʨʝʣʷʮʽʡʥʽé, 2003, ʩʧʨʦʱ.) 

ʄʝʛʘʙʣʦʢʠ: I ï ɺʦʣʠʥʩʴʢʠʡ, II ï ɼʥʽʩʪʨʦʚʩʴʢʦ-ɹʫʟʴʢʠʡ, III ï ʈʦʩʠʥʩʴʢʦ-ʊʽʢʠʮʴʢʠʡ, IV ï ɯʥʛʫʣʴʩʴʢʠʡ, V ï 

ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʠʡ , VI ï ʇʨʠʘʟʦʚʩʴʢʠʡ. ʐʦʚʥʽ (ʤʽʞʙʣʦʢʦʚʽ) ʟʦʥʠ: 1 ï ɻʦʣʦʚʘʥʽʚʩʴʢʘ, 2 ï ɯʥʛʫʣʝʮʴʢʦ-ʂʨʠʚʦʨʽʟʴʢʘ, 

3ï ʆʨʽʭʦʚʦ-ʇʘʚʣʦʛʨʘʜʩʴʢʘ 

ʂʦʥʢʩʴʢʘ ʩʝʨʽʷ ʩʢʣʘʜʝʥʘ ʧʝʨʝʚʘʞʥʦ ʦʨʪʦʧʦʨʦʜʘʤʠ ï ʘʤʬʽʙʦʣʽʪʘʤʠ, ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʩʣʘʥʮʷʤʠ, 

ʘʢʪʠʥʦʣʽʪʠʪʘʤʠ, ʩʠʣʽʢʘʪʥʦ-ʤʘʛʥʝʪʠʪʦʚʠʤʠ ʢʚʘʨʮʠʪʘʤʠ, ʤʝʪʘʚʫʣʢʘʥʽʪʘʤʠ.  ʎʽ ʧʦʨʦʜʠ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ 

ʚ ʫʤʦʚʘʭ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʾ, ʟʨʽʜʢʘ ï ʝʧʽʜʦʪ-ʘʤʬʽʙʦʣʽʪʦʚʦʾ ʬʘʮʽʾ. 

ʋ ʩʢʣʘʜʽ ʙʽʣʦʟʝʨʩʴʢʦʾ ʩʝʨʽʾ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʤʘʛʥʝʪʠʪʦʚʽ ʪʘ ʤʘʨʪʠʪ-ʛʝʤʘʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ, 

ʢʚʘʨʮʠʪʦ-ʩʣʘʥʮʽ ʤʘʛʥʝʪʠʪ-ʢʘʨʙʦʥʘʪ-ʭʣʦʨʠʪʦʚʽ, ʨʫʜʠ ʤʘʛʥʝʪʠʪ-ʛʝʤʘʪʠʪʦʚʽ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʟʘʧʦʨʽʟʴʢʦʾ ʩʚʽʪʠ. ʋ ʇʨʠʘʟʦʚʩʴʢʦʤʫ ʤʝʛʘʙʣʦʮʽ ʜʦ ʜʥʽʧʨʦʚʽʶ ʥʘʣʝʞʠʪʴ ʦʩʠʧʝʥʢʽʚʩʴʢʘ ʩʚʽʪʘ, ʷʢʘ ʫʪʚʦʨʶʻ 

ʉʦʨʦʢʠʥʩʴʢʫ, ʅʦʚʦʛʦʨʽʚʩʴʢʫ ʪʘ ʜʝʷʢʽ ʽʥʰʽ ʟʘʣʝʥʦʢʘʤôʷʥʽ ʩʪʨʫʢʪʫʨʠ.  

ɼʥʽʧʨʦʚʽʡ ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʤʘʛʘʙʣʦʢʫ ʚʢʣʶʯʘʻ ʯʠʩʣʝʥʥʽ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʽ 

(ʩʘʢʩʘʛʘʥʩʴʢʠʡ, ʜʝʤʫʨʠʥʩʴʢʠʡ, ʤʦʢʨʦʤʦʩʢʦʚʩʴʢʠʡ, ʪʦʢʽʚʩʴʢʠʡ) ʪʘ ʽʥʪʨʫʟʠʚʥʽ (ʩʫʨʩʴʢʠʡ, ʚʘʨʚʘʨʽʚʩʴʢʠʡ, 

ʜʝʚʣʘʜʦʚʩʴʢʠʡ ʽ ʜʘʡʢʦʚʠʡ) ʢʦʤʧʣʝʢʩʠ. ʉʝʨʧʝʥʪʠʥʽʟʦʚʘʥʽ ʣʝʨʮʦʣʽʪʠ, ʚʝʨʣʽʪʠ, ʜʫʥʽʪʠ, ʘ ʪʘʢʦʞ 

ʛʘʨʮʙʫʨʛʽʪʠ, ʢʦʤʘʪʽʾʪʠ, ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʧʦʨʦʜʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʫ ʚʠʛʣʷʜʽ ʤʽʞʧʣʘʩʪʦʚʠʭ ʽʥʪʨʫʟʽʡ 

ʟʘʣʷʛʘʶʪʴ ʩʝʨʝʜ ʟʝʣʝʥʦʢʘʤôʷʥʠʭ ʫʪʚʦʨʝʥʴ, ʚʠʜʽʣʷʶʪʴʩʷ ʷʢ ʚʝʨʭʽʚʮʝʚʩʴʢʠʡ ʙʘʟʠʪ-ʫʣʴʪʨʘʙʘʟʠʪʦʚʠʡ 

ʢʦʤʧʣʝʢʩ. 

ʇʦʙʫʞʽʡ (2,8-2,6 Ga). ʉʫʧʨʘʢʨʫʩʪʘʣʴʥʽ ʧʦʨʦʜʠ ʧʦʙʫʞʽʶ ʧʦʰʠʨʝʥʽ ʫ ʤʝʞʘʭ ɼʥʽʩʪʨʦʚʩʴʢʦ-ɹʫʟʴʢʦʛʦ 

ʤʝʛʘʙʣʦʢʫ, ʜʝ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʙʫʟʴʢʫ ʩʝʨʽʶ. ʆʩʪʘʥʥʷ ʩʢʣʘʜʘʻ ʚʫʟʴʢʽ ʩʠʥʢʣʽʥʘʣʴʥʽ ʩʪʨʫʢʪʫʨʠ ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ï ʂʦʰʘʨʦ-ʆʣʝʢʩʘʥʜʨʽʚʩʴʢʫ, ʍʘʱʫʚʘʪʦ-ɿʘʚʘʣʣʽʚʩʴʢʫ, ʄʦʣʦʜʦʚʩʴʢʫ, 

ɻʨʫhʢʠʥʩʴʢʫ, ʂʘʧʽʪʘʥʽʚʩʴʢʫ, ɼʝʨʝʥʶʭʠʥʩʴʢʫ. ʉʝʨʽʷ ʩʢʣʘʜʝʥʘ ʧʝʨʝʚʘʞʥʦ ʚʠʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʠʤʠ 

ʛʥʝʡʩʘʤʠ, ʤʘʨʤʫʨʘʤʠ, ʢʘʣʴʮʠʬʽʨʘʤʠ ʪʘ ʜʫʞʝ ʧʦʰʠʨʝʥʠʤʠ ʛʨʘʬʽʪʦʚʠʤʠ ʛʥʝʡʩʘʤʠ. ʆʩʪʘʥʥʽ ʫʪʚʦʨʶʶʪʴ 

ɿʘʚʘʣʣʽʚʩʴʢʝ ʛʨʘʬʽʪʦʚʝ ʨʫʜʥʝ ʧʦʣʝ. ɼʦ ʽʥʪʨʫʟʠʚʥʠʭ ʫʪʚʦʨʝʥʴ ʚʽʜʥʝʩʝʥʦ ʢʦʤʧʣʝʢʩ ʦʩʥʦʚʥʠʭ ʽ 

ʫʣʴʪʨʘʦʩʥʦʚʥʠʭ ʧʦʨʽʜ ï ʢʘʧʽʪʘʥʽʚʩʴʢʦ-ʜʝʨʠʥʶʭʠʥʩʴʢʠʡ, ʱʦ ʫʪʚʦʨʶʻ ʮʽʣʠʡ ʨʷʜ ʛʽʧʝʨʙʘʟʠʪʦʚʠʭ ʤʘʩʠʚʽʚ 

ʟ ʥʽʢʝʣʝʥʦʩʥʦʶ ʢʦʨʦʶ ʚʠʚʽʪʨʶʚʘʥʥʷ ʉʝʨʝʜʥʴʦʛʦ ʇʦʙʫʞʞʷ. ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʟʘʢʘʨʪʦʚʘʥʘ ʫ ʤʝʞʘʭ 

ɻʦʣʦʚʘʥʽʚʩʴʢʦʾ ʰʦʚʥʦʾ ʟʦʥʠ (ʂʘʧʽʪʘʥʽʚʩʴʢʠʡ, ʃʠʧʦʚʝʥʴʢʽʚʩʴʢʠʡ, ʊʝʨʥʫʚʘʪʩʴʢʠʡ, ʂʫʤʘʨʽʚʩʴʢʠʡ 

ʤʘʩʠʚʠ). 

ʋ ʤʝʞʘʭ ʈʦʩʠʥʩʴʢʦ-ʊʽʢʠʮʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ ʜʦ ʧʦʙʫʞʽʶ ʚʽʜʥʝʩʝʥʘ ʨʦʩʠʥʩʴʢʦ-ʪʽʢʠʮʴʢʘ ʩʝʨʽʷ, ʱʦ 

ʟʘʣʷʛʘʻ ʫ ʚʠʛʣʷʜʽ ʦʩʪʘʥʮʽʚ ʧʘʨʘʛʥʝʡʩʽʚ ʩʝʨʝʜ ʛʨʘʥʽʪʦʾʜʽʚ ʟʚʝʥʠʛʦʨʦʜʩʴʢʦʛʦ ʪʘ ʫʤʘʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʽʚ. 

ʅʘ ʜʽʣʷʥʢʘʭ ɺʦʣʦʜʘʨʩʴʢʦʾ ʽ ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʾ ʤʘʛʥʽʪʥʠʭ ʘʥʦʤʘʣʽʡ ʨʦʟʢʨʠʪʘ ʪʦʚʱʘ ʢʚʘʨʮʠʪʽʚ ʟʘʣʽʟʠʩʪʠʭ ʽ 

ʙʝʟʨʫʜʥʠʭ, ʘ ʪʘʢʦʞ ʢʘʣʴʮʠʬʽʨʽʚ, ʤʘʨʤʫʨʽʚ, ʢʨʠʩʪʘʣʦʩʣʘʥʮʽʚ ʘʤʬʽʙʦʣ-ʙʽʦʪʠʪʦʚʠʭ ʽ ʘʤʬʽʙʦʣʽʪʽʚ 

(ʚʦʣʦʜʘʨʩʴʢʦ-ʙʽʣʦʮʝʨʢʽʚʩʴʢʘ ʪʦʚʱʘ). 
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ʋ ʇʨʠʘʟʦʚôʾ ʧʦʰʠʨʝʥʘ ʮʝʥʪʨʘʣʴʥʦʧʨʠʘʟʦʚʩʴʢʘ ʩʝʨʽʷ, ʷʢʘ ʩʢʣʘʜʝʥʘ ʧʘʨʘʛʥʝʡʩʘʤʠ ʟ 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʢʚʘʨʮʠʪʽʚ ʽ ʘʤʬʽʙʦʣʽʪʽʚ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʝʨʽʾ ʟʘʣʷʛʘʶʪʴ ʟʘʣʽʟʠʩʪʽ 

ʢʚʘʨʮʠʪʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʟʘʣʽʟʦʨʫʜʥʽ ʨʦʜʦʚʠʱʘ ï ʂʫʢʩʫʥʛʫʨ, ʂʦʨʩʘʢ-ʄʦʛʠʣʘ, ʄʦʛʠʣʘ ʂʘʤôʷʥʘ. 

ʂʨʠʚʦʨʦʞʽʡ (2,6-2,0 Ga) ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ɺʦʣʠʥʩʴʢʦʛʦ, ʈʦʩʠʥʩʴʢʦ-ʊʽʢʠʮʴʢʦʛʦ, 

ɯʥʛʫʣʴʩʴʢʦʛʦ, ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʪʘ ʇʨʠʘʟʦʚʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʽʚ. ʋ ʤʝʞʘʭ ɺʦʣʠʥʩʴʢʦʛʦ 

ʤʝʛʘʙʣʦʢʫ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʩʫʧʨʘʢʨʫʩʪʘʣʴʥʽ ʧʦʨʦʜʠ ʦʙôʻʜʥʘʥʽ ʚ ʪʝʪʝʨʽʚʩʴʢʫ ʩʝʨʽʶ. ɺ ʾʾ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʧʝʨʝʚʘʞʘʶʪʴ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ ʽ ʛʥʝʡʩʠ ʙʽʦʪʠʪʦʚʽ, ʯʘʩʪʦ ʟ ʛʨʘʬʽʪʦʤ. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʤʘʻ ʩʫʪʪʻʚʦ 

ʢʘʨʙʦʥʘʪʥʠʡ ʩʢʣʘʜ. ɯʥʛʫʣʦ-ʽʥʛʫʣʝʮʴʢʘ ʩʝʨʽʷ ʩʢʣʘʜʘʻ ʩʪʨʫʢʪʫʨʠ ɯʥʛʫʣʴʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ. ʊʫʪ 

ʧʝʨʝʚʘʞʘʶʪʴ ʧʘʨʘʛʥʝʡʩʠ, ʘ ʪʘʢʦʞ ʤʘʨʤʫʨʠ, ʢʘʣʴʮʠʬʽʨʠ, ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ. ʆʢʨʝʤʽ ʽʥʪʝʨʚʘʣʠ ʩʢʣʘʜʝʥʽ 

ʘʤʬʽʙʦʣʽʪʘʤʠ, ʢʨʠʩʪʘʣʦʩʣʘʥʮʷʤʠ ʽ ʦʨʪʦʛʥʝʡʩʘʤʠ. 

ʂʨʠʚʦʨʽʟʴʢʘ ʩʝʨʽʷ ʚʫʟʴʢʦʶ ʩʤʫʛʦʶ ʪʷʛʥʝʪʴʩʷ ʚʟʜʦʚʞ ʟʘʭʽʜʥʦʾ ʦʢʨʘʾʥʠ ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ 

ʤʝʛʘʙʣʦʢʫ. ʋ ʩʢʣʘʜʽ ʩʝʨʽʾ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʩʘʢʩʘʛʘʥʩʴʢʽʡ ʩʚʽʪʽ, ʚ ʷʢʽʡ ʟʦʩʝʨʝʜʞʝʥʽ ʦʩʥʦʚʥʽ 

ʟʘʧʘʩʠ ʟʘʣʽʟʥʠʭ ʨʫʜ ʂʨʠʚʙʘʩʫ ʽ ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. ʉʘʢʩʘʛʘʥʩʴʢʘ ʩʚʽʪʘ ʩʢʣʘʜʘʻʪʴʩʷ 

ʽʟ ʩʝʤʠ ʛʦʨʠʟʦʥʪʽʚ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ (ʜʞʝʩʧʽʣʽʪʽʚ), ʙʘʛʘʪʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ, ʤʘʨʪʠʪʦʚʠʭ ʽ ʛʝʤʘʪʠʪʦʚʠʭ 

ʟʘʣʽʟʥʠʭ ʨʫʜ, ʱʦ ʨʦʟʤʝʞʦʚʫʶʪʴʩʷ ʩʣʘʥʮʷʤʠ ʩʣʶʜʠʩʪʦ-ʭʣʦʨʠʪʦʚʠʤʠ, ʢʚʘʨʮ-ʙʽʦʪʠʪʦʚʠʤʠ ʪʘ ʽʥ. 

ʊʦʚʱʠʥʘ ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪʠ ï 1500 ʤ.  

ɹʣʠʟʴʢʽ ʟʘ ʚʽʢʦʤ ʪʘ ʩʢʣʘʜʦʤ ʧʦʨʦʜʠ ʫ ʇʨʠʘʟʦʚʩʴʢʦʤʫ ʤʝʛʘʙʣʦʮʽ ʚʽʜʥʝʩʝʥʽ ʜʦ ʛʫʣʷʡʧʽʣʴʩʴʢʦʾ ʩʚʽʪʠ. 

ʊʦʚʱʠʥʘ ʟʘʣʽʟʦʨʫʜʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ (ɻʫʣʷʡʧʽʣʴʩʴʢʝ ʨʦʜʦʚʠʱʝ) ʩʪʘʥʦʚʠʪʴ ʪʫʪ 150 ʤ. 

ɼʦ ʢʨʠʚʦʨʦʞʽʶ ʚʽʜʥʝʩʝʥʽ ʥʘʜʟʚʠʯʘʡʥʦ ʧʦʰʠʨʝʥʽ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʛʨʘʥʽʪʦʾʜʽʚ 

ʧʦʙʫʟʴʢʦʛʦ, ʙʝʨʜʠʯʽʚʩʴʢʦʛʦ, ʞʠʪʦʤʠʨʩʴʢʦʛʦ, ʢʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ, ʩʘʣʪʠʯʘʥʩʴʢʦʛʦ, ʘʥʘʜʦʣʴʩʴʢʦʛʦ 

ʢʦʤʧʣʝʢʩʽʚ.  

ʃʫʞʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʽ ʧʦʨʦʜʠ ʯʝʨʥʽʛʽʚʩʴʢʦʛʦ ʽʥʪʨʫʟʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫ ʇʨʠʘʟʦʚôʾ ʫʪʚʦʨʶʶʪʴ 

ʏʝʨʥʽʛʽʚʩʴʢʠʡ ʤʘʩʠʚ, ʩʢʣʘʜʝʥʠʡ ʢʘʨʙʦʥʘʪʠʪʘʤʠ, ʥʝʬʝʣʽʥʦʚʠʤʠ ʩʽʻʥʽʪʘʤʠ, ʣʫʞʥʠʤʠ ʩʽʻʥʽʪʘʤʠ, 

ʽʡʦʣʽʪʘʤʠ, ʤʘʣʽʥʴʾʪʘʤʠ, ʤʝʣʴʪʝʡʛʽʪʘʤʠ, ʧʝʨʠʜʦʪʠʪʘʤʠ ʽ ʧʽʨʦʢʩʝʥʽʪʘʤʠ. ɰʭ ʽʟʦʪʦʧʥʠʡ ʚʽʢ ï 2090 ʄʘ. 

ʂʘʨʙʦʥʘʪʠʪʠ ʯʝʨʥʽʛʽʚʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʤʽʱʫʶʪʴ ʣʽʪʽʻʚʝ ʪʘ ʪʘʥʪʘʣʦ-ʥʽʦʙʘʪʦʚʝ ʟʨʫʜʝʥʽʥʥʷ 

(ʅʦʚʦʧʦʣʪʘʚʩʴʢʝ ʨʦʜʦʚʠʱʝ). 

ʂʣʝʩʦʚʽʡ (2,0-1,7 Ga) ʧʦʰʠʨʝʥʠʡ ʫ ʤʝʞʘʭ ɺʦʣʠʥʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ. ʊʫʪ ʚʠʜʽʣʷʻʪʴʩʷ ʢʣʝʩʽʚʩʴʢʘ ʩʝʨʽʷ, 

ʫ ʩʢʣʘʜʽ ʷʢʦʾ ʧʝʨʝʚʘʞʘʶʪʴ ʢʣʝʩʦʚʽʪʠ, ʣʝʧʪʠʪʠʪʠ, ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʜʽʘʙʘʟʠ, ʘʥʜʝʟʠʪʠ, ʜʽʘʙʘʟʦʚʽ 

ʧʦʨʬʽʨʠʪʠ. ʆʩʪʘʥʮʽ ʽ ʢʩʝʥʦʣʽʪʠ ʢʣʝʩʽʚʩʴʢʦʾ ʩʝʨʽʾ ʟʘʣʷʛʘʶʪʴ ʩʝʨʝʜ ʜʽʦʨʠʪʽʚ ʽ ʛʨʘʥʦʜʽʦʨʠʪʽʚ ʦʩʥʠʮʴʢʦʛʦ 

ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ.  

ʋ ʢʣʝʩʦʚʽʾ ʩʬʦʨʤʫʚʘʣʠʩʴ ʛʽʛʘʥʪʩʴʢʽ ʂʦʨʦʩʪʝʥʩʴʢʠʡ ʽ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʠʡ ʙʘʛʘʪʦʬʘʟʥʽ 

ʧʣʫʪʦʥʠ, ʩʢʣʘʜʝʥʽ ʛʨʘʥʽʪʘʤʠ ʛʨʫʧʠ ʨʘʧʘʢʽʚʽ ʽ ʦʩʥʦʚʥʤʠ (ʘʥʦʨʪʦʟʠʪʠ, ʛʘʙʨʦ, ʛʘʙʨʦ-ʤʦʥʮʦʥʽʪʠ, ʛʘʙʨʦ-

ʥʦʨʠʪʠ, ʥʦʨʠʪʠ) ʪʘ ʣʫʞʥʠʤʠ ʽ ʩʫʙʣʫʞʥʠʤʠ ʽʥʪʨʫʟʠʚʥʠʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʽʥʪʝʨʚʘʣʽ 1760-1720 ʄʘ ʚ ʫ 

ʤʝʞʘʭ ɺʦʣʠʥʩʴʢʦʛʦʛʦ ʤʝʛʘʙʣʦʢʫ ʫʪʚʦʨʠʣʠʩʴ ʩʫʙʣʫʞʥʽ ʛʨʘʥʽʪʠ ʽ ʢʘʣʽʻʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʧʝʨʝʞʘʥʩʴʢʦʛʦ 

ʢʦʤʧʣʝʢʩʫ. ʇʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʧʦʨʦʜʠ ʣʫʞʥʦʛʦ ʨʷʜʫ ʫ ʇʨʠʘʟʦʚʩʴʢʦʤʫ ʤʝʛʘʙʣʦʮʽ ʫʪʚʦʨʶʶʪʴ ʨʷʜ 

ʤʘʩʠʚʽʚ ï ʆʢʪʷʙʨʩʴʢʠʡ, ʂʘʣʴʤʽʫʩʴʢʠʡ, ɭʣʘʥʯʠʥʩʴʢʠʡ, ʇʽʚʜʝʥʥʦʢʘʣʴʯʠʮʴʢʠʡ, ʩʢʣʘʜʝʥʽ ʦʢʪʷʙʨʩʴʢʠʤ 

ʢʦʤʧʣʝʢʩʦʤ ʣʫʞʥʠʭ ʽ ʩʫʙʣʫʞʥʠʭ ʧʦʨʽʜ ï ʩʫʙʣʫʞʥʠʤʠ ʛʘʙʨʦ, ʧʽʨʦʢʩʝʥʽʪʘʤʠ, ʧʝʨʠʜʦʪʠʪʘʤʠ, 

ʥʝʬʝʣʽʥʦʚʠʤʠ ʩʽʻʥʽʪʘʤʠ (ʬʦʡʷʣʽʪʠ, ʤʘʨʽʫʧʦʣʽʪʠ), ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ. 

ʆʚʨʫʯʽʡ (1,7-1,4  Ga) ʦʙôʻʜʥʫʻ ʥʘʡʜʘʚʥʽʰʽ ʧʨʦʪʦʧʣʘʪʬʦʨʤʥʽ ʫʪʚʦʨʝʥʥʷ, ʱʦ ʧʦʰʠʨʝʥʽ ʪʽʣʴʢʠ ʥʘ 

ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʋʑ. ʋ ʤʝʞʘʭ ɹʽʣʦʢʦʨʦʚʠʮʴʢʦʾ ʩʪʨʫʢʪʫʨʠ ʚʠʜʽʣʷʻʪʴʩʷ ʪʦʧʽʣʴʥʷʥʩʴʢʘ ʩʝʨʽʷ, ʱʦ 

ʩʢʣʘʜʝʥʘ ʧʽʩʢʦʚʠʢʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʢʦʥʛʣʦʤʝʨʘʪʽʚ ʽ ʛʨʘʚʝʣʽʪʽʚ, ʢʚʘʨʮʠʪʦ-ʧʽʩʢʦʚʠʢʘʤʠ, ʢʚʘʨʮʠʪʘʤʠ, 

ʩʣʘʥʮʷʤʠ, ʜʽʘʙʘʟʦʚʠʤʠ ʧʦʨʬʽʨʠʪʘʤʠ, ʩʫʤʘʨʥʦʶ ʪʦʚʱʠʥʦʶ, ʱʦ ʧʝʨʝʚʠʱʫʻ 1,4 ʢʤ. 

ʆʚʨʫʮʴʢʘ ʩʝʨʽʷ ʚʠʧʦʚʥʶʻ ʩʫʙʰʠʨʦʪʥʫ ʆʚʨʫʮʴʢʫ ʪʘ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʫ ɺʽʣʴʯʘʥʩʴʢʫ ʟʘʧʘʜʠʥʠ. ʋ ʾʾ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʝʨʝʚʘʞʘʶʪʴ ʝʬʫʟʠʚʠ, ʚʝʨʭʥʷ ï ʩʢʣʘʜʝʥʘ ʤʦʥʦʪʦʥʥʦʶ ʪʦʚʱʝʶ ʯʝʨʚʦʥʠʭ ʽ ʨʦʞʝʚʠʭ 

ʢʚʘʨʮʠʪʽʚ (ʪ.ʟ. ʦʚʨʫʮʴʢʠʭ), ʩʝʨʝʜ ʷʢʠʭ ʪʨʘʧʣʷʶʪʴʩʷ ʧʨʦʰʘʨʢʠ ʧʽʨʦʬʽʣʽʪʦʚʠʭ ʩʣʘʥʮʽʚ. ʊʦʚʱʠʥʘ ʩʝʨʽʾ ï 

ʜʦ 1,2 ʢʤ. ɺʽʢ ʾʾ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʜʠʩʢʫʩʽʡʥʠʡ ʽ ʟʘ ʜʝʷʢʠʤʠ ʜʘʥʠʤʠ ʚʚʘʞʘʻʪʴʩʷ ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʤ 

(ʉʪʨʘʪʠʛʨʘʬʽʷé, 2013).  

ɺʦʨʦʥʝʟʴʢʠʡ ʤʘʩʠʚ. ɸʨʭʝʡʩʴʢʽ ʛʠʙʦʢʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʪʦʚʱʽ ʚʽʜʥʝʩʝʥʽ ʜʦ ʦʙʦʷʥʩʴʢʦʾ ʩʝʨʽʾ ʘʙʦ 

ʢʦʤʧʣʝʢʩʫ (3-3,5 Ga). ɺʦʥʠ ʩʢʣʘʜʘʶʪʴ ɹʨʘʛʽʥʩʴʢʦ-ɹʨʷʥʩʴʢʠʡ ʛʨʘʥʫʣʽʪʦʚʠʡ ʙʣʦʢ. ʎʝ ʽʥʪʝʥʩʠʚʥʦ 

ʤʽʛʤʘʪʠʟʦʚʘʥʽ ʚʠʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʽ ʛʨʘʥʘʪ-ʙʽʦʪʠʪʦʚʽ ʛʥʝʡʩʠ ʟ ʢʦʨʜʽʻʨʠʪʦʤ. 

ɼʦ ʘʨʭʝʡʩʴʢʠʭ ʟʝʣʝʥʦʢʘʤôʷʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʘʣʝʞʠʪʴ ʤʠʭʘʡʣʦʚʩʴʢʘ ʩʝʨʽʷ (2,7-2,8 Ga). ɺʦʥʘ ʩʢʣʘʜʝʥʘ 

ʘʤʬʽʙʦʣʽʪʘʤʠ, ʧʝʨʠʜʦʪʠʪʘʤʠ ʽ ʧʝʨʠʜʦʪʠʪʦʚʠʤʠ ʢʦʤʘʪʽʾʪʘʤʠ, ʤʝʪʘʜʽʘʙʘʟʘʤʠ ʽ ʩʝʨʧʝʥʪʠʥʽʪʘʤʠ, ʘ ʪʘʢʦʞ 

ʢʚʘʨʮʠʪʘʤʠ, ʤʝʪʘʧʽʩʢʦʚʠʢʦʤʠ, ʪʘʣʴʢ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʊʦʚʱʠʥʘ ʩʝʨʽʾ ï 3-10 ʢʤ.  
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ʇʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʘ ʢʫʨʩʴʢʘ ʩʝʨʽʷ (2,3-2,6 Ga) ʟʘ ʩʢʣʘʜʦʤ ʪʘ ʚʽʢʦʤ ʩʭʦʞʘ ʟ ʢʨʠʚʦʨʽʟʴʢʦʶ ʋʑ. ɺ 

ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʩʝʨʽʾ ʨʦʟʤʽʱʝʥʘ ʟʘʣʽʟʦʨʫʜʥʘ ʪʦʚʱʘ (500-600 ʤ), ʱʦ ʟʘʣʷʛʘʻ ʩʝʨʝʜ ʧʝʨʚʠʥʥʦ ʧʽʱʘʥʦ-

ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ʟ ʧʨʦʰʘʨʢʠ ʚʫʛʣʠʩʪʠʭ ʩʣʘʥʮʽʚ, ʜʦʣʦʤʽʪʽʚ ʽ ʚʫʣʢʘʥʽʪʽʚ. ʊʦʚʱʠʥʘ ʢʫʨʩʴʢʦʾ ʩʝʨʽʾ ʜʦʩʷʛʘʻ 

5 ʢʤ.  

ʆʩʢʦʣʴʩʴʢʘ ʩʝʨʽʷ ʩʢʣʘʜʝʥʘ ʤʝʪʘʦʩʘʜʦʚʠʤʠ ʪʘ ʤʝʪʘʝʬʫʟʠʚʥʠʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʾʾ ʧʽʜʦʰʚʽ ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʙʘʟʘʣʴʥʽ ʢʦʥʛʣʦʤʝʨʘʪʠ ʟ ʟʘʣʽʟʠʩʪʠʤʠ ʢʚʘʨʮʠʪʘʤʠ ʢʫʨʩʴʢʦʾ ʩʝʨʽʾ. ʇʨʠʩʫʪʥʽ ʪʘʢʦʞ ʤʘʨʤʫʨʠʟʦʚʘʥʽ 

ʚʘʧʥʷʢʠ ʽ ʜʦʣʦʤʽʪʠ. ʊʦʚʱʠʥʘ ʩʝʨʽʾ ï 2,5-4 ʢʤ. ʆʩʢʦʣʴʩʴʢʘ ʽ ʢʫʨʩʴʢʘ ʩʝʨʽʾ ʽʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʢʦʚʘʥʽ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʣʽʥʽʡʥʠʭ ʩʢʣʘʜʦʢ. 

ɿʥʘʯʥʠʤ ʧʦʰʠʨʝʥʥʷʤ ʥʘ ɺʦʨʦʥʝʟʴʢʦʤʫ ʤʘʩʠʚʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʽ ʤʽʛʤʘʪʠʪʠ, 

ʧʣʘʛʽʦʛʨʘʥʽʪʠ ʽ ʛʨʘʥʦʜʽʦʨʠʪʠ ʩʘʣʪʠʢʦʚʩʴʢʦʛʦ ʪʘ ʩʫʙʣʫʞʥʽ ʽʥʪʨʫʟʠʚʥʽ ʛʨʘʥʽʪʠ ʘʪʘʤʘʥʩʴʢʦʛʦ 

ʥʝʦʘʨʭʝʡʩʢʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʇʦʰʠʨʝʥʽ ʪʘʢʦʞ ʙʘʟʠʪʠ ʽ ʫʣʴʪʨʘʙʘʟʠʪʠ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ 

ʟʦʣʦʪʫʭʠʥʩʴʢʦʛʦ ʪʘ ʽʥʰʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

ʂʘʨʝʣʦ-ʂʦʣʴʩʴʢʠʡ ʛʝʦʙʣʦʢ ʚʢʣʶʯʘʻ ʩʭʽʜʥʫ ʯʘʩʪʠʥʫ ɹʘʣʪʽʡʩʴʢʦʛʦ ʱʠʪʘ. ɹʘʣʪʽʡʩʴʢʠʡ ʱʠʪ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʧʣʘʪʬʦʨʤʠ ʽ ʻ ʥʘʡʙʽʣʴʰʠʤ ʚʠʩʪʫʧʦʤ ʜʦʢʝʤʙʨʽʶ ʥʘ ʉɭʇ. ɺʝʣʠʢʠʡ 

ʚʢʣʘʜ ʫ ʧʦʯʘʪʢʦʚʝ ʚʠʚʯʝʥʥʷ ʛʝʦʣʦʛʽʾ ɹʘʣʪʽʡʩʴʢʦʛʦ ʱʠʪʘ, ʷʢ ʽ ʫ ʚʠʚʯʝʥʥʷ ʜʦʢʝʤʙʨʽʶ ʚʟʘʛʘʣʽ, ʚʥʽʩ 

ʬʽʥʩʴʢʠʡ ʛʝʦʣʦʛ ʗ.ʁ. ʉʝʜʝʨʭʦʣʴʤ. 

ʂʨʽʤ ʂʘʨʝʣʦ-ʂʦʣʴʩʴʢʦʛʦ (ʘʙʦ ʂʦʣʴʩʴʢʦ-ʂʘʨʝʣʩʴʢʦʛʦ) ʛʝʦʙʣʦʢʫ ʚ ʩʪʨʫʢʪʫʨʽ ʱʠʪʘ ʚʠʜʽʣʷʶʪʴ ʪʘʢʦʞ 

ʉʚʝʢʦʬʝʥʩʴʢʠʡ ʛʝʦʙʣʦʢ, ʱʦ ʚʢʣʶʯʘʻ ʉʚʝʢʦʬʝʥʩʴʢʠʡ ʽ ʉʚʝʢʦʥʦʨʚʝʟʴʢʠʡ ʤʝʛʘʙʣʦʢʠ (ʨʠʩ. 2.4). ʉʝʨʝʜ 

ʥʘʟʚʘʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʂʘʨʝʣʦ-ʂʦʣʴʩʴʢʠʡ ʛʝʦʙʣʦʢ ʩʢʣʘʜʝʥʠʡ ʥʘʡʙʽʣʴʰ ʜʘʚʥʽʤʠ ʫʪʚʦʨʝʥʥʷʤʠ 

ʘʨʭʝʶ ʽ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʻʤ. ɺʽʥ ʧʦʜʷʣʷʻʪʴʩʷ ʥʘ ʪʨʠ ʤʝʛʘʙʣʦʢʠ ï ʂʘʨʝʣʴʩʴʢʠʡ, 

ɹʽʣʦʤʦʨʩʴʢʠʡ ʽ ʂʦʣʴʩʴʢʠʡ (ʆʯʝʨʢʠé, 1992). ʉʪʨʘʪʠʛʨʘʬʽʷ ʜʦʢʝʤʙʨʽʶ ʂʘʨʝʣʦ-ʂʦʣʴʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʘ 

ʚʢʣʶʯʘʻ ʨʷʜ ʨʽʟʥʦʨʘʥʛʦʚʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ (ʨʠʩ. 2.5).  

ʉʘʘʤʽʡ ʦʙôʻʜʥʫʻ ʢʦʣʴʩʴʢʫ (ʙʽʣʴʰʝ 4,6 ʢʤ) ʪʘ ʙʽʣʦʤʦʨʩʴʢʫ (ʙʽʣʴʰʝ 7,8 ʢʤ) ʩʝʨʽʾ, ʧʦʰʠʨʝʥʽ ʫ ʤʝʞʘʭ 

ʦʜʥʦʡʤʝʥʥʠʭ ʤʝʛʘʙʣʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ. ʉʝʨʽʾ ʩʢʣʘʜʝʥʽ ʧʦʨʦʜʘʤʠ ʛʨʘʥʫʣʽʪʦʚʦʾ ʬʘʮʽʾ ʤʝʪʘʤʦʨʬʽʟʤʫ ï 

ʘʤʬʽʙʦʣʽʪʘʤʠ, ʘʤʬʽʙʦʣʦʚʠʤʠ ʽ ʩʣʶʜʷʥʠʤʠ ʛʥʝʡʩʘʤʠ, ʟʨʽʜʢʘ ʣʽʥʟʘʤʠ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ. ɯʟʦʪʦʧʥʠʡ ʚʽʢ 

ʟʘ ʮʠʨʢʦʥʘʤʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ï ʚʽʜ 2,7-2,9 ʜʦ 3,0-3,5 Ga, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʘʣʝʦ- ʤʝʟʦʘʨʭʝʶ. 

ʉʘʘʤʩʴʢʠʡ ʜʽʘʩʪʨʦʬʽʟʤ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʩʢʣʘʜʯʘʩʪʽʩʪʶ, ʨʝʛʽʦʥʘʣʴʥʠʤ ʤʝʪʘʤʦʨʬʽʟʤ ʽ 

ʛʨʘʥʽʪʦʫʪʚʦʨʝʥʥʷʤ, ʟʘʚʝʨʰʠʚ ʩʘʘʤʩʴʢʠʡ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʠʡ ʮʠʢʣ. 

 
Johannes Jakob Sederholm (1863-1934) PD 

https://commons.wikimedia.org/w/index.php?curid=39106442 

 

ɼʦ ʣʦʧʽʶ ʚʽʜʥʦʩʷʪʴʩʷ ʥʝʦʘʨʭʝʡʩʴʢʽ ʟʝʣʝʥʦʢʘʤôʷʥʽ ʫʪʚʦʨʝʥʥʷ, ʱʦ ʧʦʰʠʨʝʥʽ ʽ ʫ 

ʤʝʞʘʭ  ʂʘʨʝʣʴʩʴʢʦʛʦ (ʂʘʨʝʣʴʩʴʢʘ ɻɿʆ) ʽ ʂʦʣʴʩʴʢʦʛʦ (ʂʦʩʪʦʤʫʢʰʘ) ʤʝʛʘʙʣʦʢʽʚ. 

ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʽʚ  ʧʝʨʝʚʘʞʘʶʪʴ ʦʩʥʦʚʥʽ ʪʘ ʫʣʴʪʨʘʦʩʥʦʚʥʽ ʤʝʪʘʚʫʣʢʘʥʽʪʠ, 

ʚʢʣʶʯʘʶʯʠ ʢʦʤʘʪʽʾʪʠ. ʉʝʨʝʜʥʽ ʽ ʦʩʥʦʚʥʽ, ʟʨʽʜʢʘ ʢʠʩʣʽ ʤʝʪʘʝʬʫʟʠʚʠ ʟ ʪʦʚʱʘʤʠ 

ʤʝʪʘʦʩʘʜʦʚʠʭ ʧʦʨʽʜ (ʧʝʙʦʟʝʨʩʴʢʘ, ʙʽʣʴʰʝ 4 ʢʤ ʽ ʪʫʥʜʨʦʚʘ, ʙʽʣʴʰʝ 4 ʢʤ ʩʝʨʽʾ) 

ʚʽʜʥʝʩʝʥʽ ʜʦ ʥʠʞʥʴʦʛʦ ʣʦʧʽʶ. ʋ ʚʝʨʭʥʴʦʤʫ ʣʦʧʽʾ (ʛʽʤʦʣʴʩʴʢʘ ʩʝʨʽʷ, ʜʦ 2 ʢʤ) 

ʚʠʷʚʣʝʥʽ ʦʩʘʜʦʚʦ-ʚʫʣʢʘʥʦʛʝʥʥʽ ʧʦʨʦʜʠ ʟ ʨʫʜʦʧʨʦʷʚʘʤʠ ʽ ʨʦʜʦʚʠʱʘʤʠ ʟʘʣʽʟʥʠʭ 

ʨʫʜ (ʂʦʩʪʦʤʫʢʰʘ, ʆʣʝʥʴʦʛʽʨʩʢʝ). ʍʘʨʘʢʪʝʨʥʽ ʰʠʨʦʢʽ ʢʦʣʠʚʘʥʥʷ ʽʟʦʪʦʧʥʦʛʦ ʚʽʢʫ 

ï ʚʽʜ 3,0-2,8 ʜʦ 2,8-2,7 Ga, ʱʦ ʚ ʮʽʣʦʤʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʝʟʦ- ʥʝʦʘʨʭʝʶ (ɻʝʦʣʦʛʦ-ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʘʷé, 

2001; ʍʘʠʥ, 2001). ʃʦʧʽʡ ʩʬʦʨʤʫʚʘʚʩʷ ʧʨʦʪʷʛʦʤ ʙʽʣʦʤʦʨʩʴʢʦʛʦ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ. ʆʩʪʘʥʥʽʡ 

ʟʘʚʝʨʰʠʚʩʷ ʨʝʙʦʣʴʩʴʢʠʤ (ʙʽʣʦʤʦʨʩʴʢʠʤ) ʜʽʘʩʪʨʦʬʽʟʤ.  

ʂʘʨʝʣʽʡ ʚʽʜʧʦʚʽʜʘʻ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ ʽ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʧʽʜʨʦʟʜʽʣʠ. ʋ ʥʠʞʥʴʦʤʫ ʢʘʨʝʣʽʾ 

(ʂʘʨʝʣʴʩʴʢʠʡ ʤʝʛʘʙʣʦʢ) ʚʠʜʽʣʷʻʪʴʩʷ ʪʫʥʛʫʜʩʴʢʦ-ʥʘʜʚʦʾʮʴʢʘ ʩʝʨʽʷ (4 ʢʤ) ï ʤʝʪʘʚʫʣʢʘʥʽʪʠ ʦʩʥʦʚʥʦʛʦ ʪʘ  

ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʥʠʞʥʴʦʛʦ ʢʘʨʝʣʽʶ, ʘʙʦ ʩʫʤʽʡ, ʧʝʨʝʢʨʠʪʘ ʤʝʪʘʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʫ ʪ.ʯ. 

ʪʽʣʦʾʜʘʤʠ (800 ʤ) ʩʘʨʽʦʣʽʡʩʴʢʦʾ ʩʝʨʽʾ (ʩʘʨʽʦʣʽʶ). ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʥʠʞʥʴʦʛʦ ʢʘʨʝʣʽʶ (ʷʪʫʣʽʡ) ʦʭʦʧʣʶʻ 

ʦʥʝʟʴʢʫ ʽ ʩʝʛʦʟʝʨʩʴʢʫ ʩʝʨʽʾ (1 ʢʤ). ʇʝʨʝʚʘʞʘʶʪʴ ʤʝʪʘʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ï ʢʚʘʨʮʠʪʠ, ʧʽʩʢʦʚʠʢʠ, ʛʨʘʚʝʣʽʪʠ, 

ʢʦʥʛʣʦʤʝʨʘʪʠ, ʧʨʦʪʝ ʟʨʦʩʪʘʻ ʨʦʣʴ ʢʘʨʙʦʥʘʪʥʠʭ (ʤʘʨʤʫʨʠ, ʜʦʣʦʤʽʪʠ). ʋ ʜʝʷʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʟʥʘʯʥʫ ʨʦʣʴ 

ʚ ʨʦʟʨʽʟʘʭ ʚʽʜʽʛʨʘʶʪʴ ʚʫʣʢʘʥʽʪʠ ʦʩʥʦʚʥʦʛʦ ʽ ʣʫʞʥʦʛʦ ʩʢʣʘʜʫ (ʇʝʯʝʥʟʴʢʦ-ɯʤʘʥʜʨʘ-ɺʘʨʛʫʟʴʢʘ ʟʦʥʘ 

ʂʦʣʴʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ). ʎʽ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʟʝʣʝʥʦʢʘʤôʷʥʽ ʧʦʨʦʜʠ ʚʠʜʽʣʷʶʪʴʩʷ ʷʢ ʧʝʯʝʥʟʴʢʘ ʩʝʨʽʷ, 

ʱʦ ʬʦʨʤʫʚʘʣʘʩʴ ʚ ʽʥʪʝʨʚʘʣʽ 2,4-1,9 Ga. ɿ ʥʠʤʠ ʘʩʦʮʽʶʶʪʴ ʥʽʢʝʣʝʥʦʩʥʽ ʽʥʪʨʫʟʽʾ ʄʦʥʯʝʛʦʨʩʴʢʘ, ʇʝʯʝʥʛʠ 

ʽ ʣʫʞʥʽ ʂʝʡʚʩʴʢʠʭ ʪʫʥʜʨ. ʇʝʯʝʥʟʴʢʘ ʩʝʨʽʷ (ʢʦʤʧʣʝʢʩ) ʙʫʣʘ ʨʦʟʢʨʠʪʘ ʂʦʣʴʩʴʢʦʶ ʥʘʜʛʣʠʙʦʢʦʶ 
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ʩʚʝʨʜʣʦʚʠʥʦʶ ʚ ʽʥʪʝʨʚʘʣʽ 0-6842 ʤ. ʋ ʚʠʚʯʝʥʦʤʫ ʨʦʟʨʽʟʽ ʧʝʨʝʚʘʞʘʶʪʴ ʚʫʣʢʘʥʽʪʠ ʙʘʟʘʣʴʪʦʚʦʛʦ ʩʢʣʘʜʫ, 

ʚʢʣʶʯʘʶʯʠ ʧʦʜʫʰʢʦʚʽ ʽ ʤʘʩʠʚʥʽ ʣʘʚʠ, ʧʨʦʰʘʨʢʠ ʧʽʢʨʠʪʦʚʠʭ ʧʦʨʬʽʨʠʪʽʚ, ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ ʙʘʟʠʪʽʚ ʽ 

ʫʣʴʪʨʘʙʘʟʠʪʽʚ.  

 

 
 

ʈʠʩ. 2.4.ʊʝʢʪʦʥʽʯʥʘ ʩʭʝʤʘ ʌʝʥʦʩʢʘʥʜʩʴʢʦʛʦ (ɹʘʣʪʽʡʩʴʢʦʛʦ) ʱʠʪʘ ʽ ʨʦʟʤʽʱʝʥʥʷ ʩʝʛʤʝʥʪʽʚ ʉɭʇ 

LK - ʃʘʧʣʘʥʜʩʴʢʦ-ʂʦʣʴʩʴʢʠʡ, Ka -ʂʘʨʝʣʴʩʴʢʠʡ ʜʦʤʝʥʠ (ʛʝʦʙʣʦʢʠ); 1- ʂʦʣʴʩʴʢʠʡ, 2- ʂʘʨʝʣʴʩʴʢʠʡ, 3 ïɹʽʣʦʤʦʨʩʴʢʠʡ, 4 ï 

ʉʚʝʦʬʝʥʩʴʢʠʡ, 5 ï ʉʚʝʢʦʥʦʨʚʝʟʴʢʠʡ ʤʝʛʘʙʣʦʢʠ 

(ɿʘ Gee, 1996) 

ɺʝʨʭʥʽʡ ʢʘʨʝʣʽʡ ʚʫʣʶʯʘʻ ʪʨʠ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʧʽʜʨʦʟʜʽʣʠ. ʅʠʞʥʽʡ ʧʽʜʨʦʟʜʽʣ ʦʭʦʧʣʶʻ 

ʩʫʡʩʘʨʩʴʢʫ ʽ ʟʘʦʥʝʟʴʢʫ ʩʚʽʪʠ ʂʘʨʝʣʴʩʴʢʦʛʦ ʙʣʦʢʫ, ʘʙʦ ʣʶʜʠʢʦʚʽʡ. ɺʽʥ ʩʢʣʘʜʝʥʠʡ ʪʝʨʠʛʝʥʥʠʤʠ 

ʧʦʨʦʜʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʰʫʥʛʽʪʦʚʤʽʩʥʽ, ʪʘ ʚʫʣʢʘʥʽʪʘʤʠ. ʊʦʚʱʠʥʘ ʮʠʭ ʧʦʨʽʜ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 5 ʢʤ. 

ɼʦ ʚʝʨʭʥʴʦʛʦ ʢʘʨʝʣʽʶ ʚʽʜʥʝʩʝʥʽ ʣʘʜʦʟʴʢʘ (ʃʘʜʦʟʴʢʠʡ ʙʣʦʢ) ï ʛʣʠʙʦʢʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʧʝʨʚʠʥʥʦ 

ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ, ʪʘ ʬʣʽʰʦʾʜʥʘ (ʤʝʪʘʪʫʨʙʽʜʽʪʥʘ) ʙʽʩʦʚʝʮʴʢʘ (1,1 ʢʤ) ʩʝʨʽʾ, ʷʢʽ ʥʦʩʷʪʴ ʥʘʟʚʫ ʢʘʣʝʚʽʡ. ɺʠʱʝ 

ʟʘʣʷʛʘʶʪʴ ʧʝʪʨʦʟʘʚʦʜʩʴʢʘ ʽ ʰʦʢʰʠʥʩʴʢʘ ʩʚʽʪʠ (ʚʝʧʩʽʡ), ʱʦ ʩʢʣʘʜʝʥʽ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ ʤʝʪʘʧʽʩʢʦʚʠʢʠ 

ʽʥʢʦʣʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʪʦʚʱʠʥʦʶ 2,9 ʢʤ (ʂʘʨʝʣʴʩʴʢʠʡ ʤʝʛʘʙʣʦʢ). ʇʦʨʦʜʠ ʟʘʣʷʛʘʶʪʴ ʟ ʨʦʟʤʠʚʦʤ ʥʘ 

ʢʦʨʘʭ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʢʚʘʟʽʧʣʘʪʬʦʨʤʥʽ ʯʠ ʩʫʙʧʣʘʪʬʦʨʤʥʽ.  

ʂʘʨʝʣʽʡ ʫʪʚʦʨʠʚʩʷ ʧʨʦʪʷʛʦʤ ʢʘʨʝʣʴʩʴʢʦʛʦ (ʩʚʝʢʦʢʘʨʝʣʴʩʴʢʦʛʦ) ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ (ʊʄʎ), 

ʱʦ ʟʘʚʝʨʰʠʚʩʷ ʜʽʘʩʪʨʦʬʽʟʤʦʤ ʥʘʧʨʠʢʽʥʮʽ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʘʨʝʣʽʜ. 
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ʉʚʝʢʦʬʝʥʩʴʢʠʡ ʛʝʦʙʣʦʢ ʚʢʣʶʯʘʻ ʉʚʝʢʦʬʝʥʩʴʢʠʡ (ʎʝʥʪʨʘʣʴʥʠʡ), ʉʚʝʢʦʥʦʨʚʝʟʴʢʠʡ (ɿʘʭʽʜʥʠʡ) 

ʤʝʛʘʙʣʦʢʠ.  

 

 
 

ʈʠʩ. 2.5. ʉʪʨʘʪʠʛʨʘʬʽʯʥʘ ʩʭʝʤʘ ʥʠʞʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʂʘʨʝʣʦ-ʂʦʣʴʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ 

(ʆʙʱʘʷé, 2002, ʩʧʨʦʱ.) 

ʈʘʥʛʠ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ I ï  ʘʢʨʦʪʝʤʘ, II ï ʝʦʥʦʪʝʤʘ; ʨʝʛʽʦʥʘʣʴʥʽ ʧʽʜʨʦʟʜʽʣʠ: III ï ʢʦʤʧʣʝʢʩ, IV ï ʧʽʜʢʦʤʧʣʝʢʩ, V ï 

ʥʘʜʛʦʨʠʟʦʥʪ, VI ï ʛʦʨʠʟʦʥʪ 

 

ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʉʚʝʢʦʬʝʥʩʴʢʦʛʦ (ʎʝʥʪʨʘʣʴʥʦʛʦ) ʤʝʛʘʙʣʦʢʫ ʧʦʙʫʜʦʚʘʥʘ ʛʨʘʥʽʪʦʾʜʘʤʠ. ɻʨʘʥʠʮʷ ʟ 

ʂʦʣʴʩʴʢʦ-ʂʘʨʝʣʴʩʴʢʠʤ ʤʝʛʘʙʣʦʢʦʤ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʥʘʩʫʚʫ (ʚʝʨʰʠʥʘ ɹʦʪʥʽʯʥʦʾ ʟʘʪʦʢʠ ï ʃʘʜʦʛʘ), ʧʦ 

ʷʢʦʤʫ ʬʣʽʰʦʾʜʥʽ ʪʦʚʱʽ ʚʝʨʭʽʚ ʧʨʦʪʝʨʦʟʦʶ ʉʚʝʢʦʬʝʥʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ ʥʘʩʫʥʫʪʽ ʥʘ ʦʢʨʘʾʥʫ ʂʘʨʝʣʴʩʴʢʦʾ 

ʛʨʘʥʽʪʦ-ʟʝʣʝʥʦʢʘʤôʷʥʦʾ ʦʙʣʘʩʪʽ (ʍʘʠʥ, 2001). ɼʦ ʟʦʥʠ ʥʘʩʫʚʫ ʪʷʞʽʻ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʦʬʽʦʣʽʪʦʚʠʡ 

ʢʦʤʧʣʝʢʩ ʟ ʨʘʜʽʦʣʦʛʽʯʥʠʤ ʚʽʢʦʤ 1,9 Ga (ʩʝʨʝʜʠʥʘ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ). ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʟʘʢʣʘʜʝʥʥʷ 

ʉʚʝʢʦʬʝʥʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ ʥʘ ʦʢʝʘʥʽʯʥʽʡ ʢʦʨʽ. 

ʅʘʡʜʘʚʥʽʰʽ ʩʫʧʨʘʢʨʫʩʪʘʣʴʥʽ ʧʦʨʦʜʠ ʤʝʛʘʙʣʦʢʫ ʚʽʜʥʦʩʷʪʴ ʜʦ ʩʚʝʢʦʬʝʥʽʶ, ʱʦ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʩʚʽʦʥʽʡ 

ʽ ʙʦʪʥʽʡ. 

ʉʚʽʦʥʽʡ ʩʢʣʘʜʝʥʠʡ ʤʝʪʘʚʫʣʢʘʥʽʪʠ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ ï ʛʝʣʝʬʣʽʥʪʘʤʠ ʽ ʣʝʧʪʠʪʘʤʠ. ʍʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ 

ʩʚʽʦʥʽʶ ʻ ʪʘʢʦʞ ʜʞʝʩʧʽʣʽʪʦʚʽ ʪʦʚʱʽ ʮʝʥʪʨʘʣʴʥʦʾ ʽ ʧʽʚʥʽʯʥʦʾ ʐʚʝʮʽʾ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʚʽʦʥʽʶ ʧʨʠʩʫʪʥʽ 

ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ, ʩʣʘʥʮʽ, ʢʚʘʨʮʠʪʠ ʢʦʥʛʣʦʤʝʨʘʪʠ. ʁʦʛʦ ʥʝʧʦʚʥʘ ʪʦʚʱʠʥʘ ï 1,5-

2,0 ʢʤ. 
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ʋ ʩʢʣʘʜʽ ʙʦʪʥʽʶ (6-8 ʢʤ) ï ʤʝʪʘʦʩʘʜʦʚʽ ʧʦʨʦʜʠ, ʚʢʣʶʯʘʶʯʠ ʤʝʪʘʢʦʥʛʣʦʤʝʨʘʪʠ, ʂʣʘʩʠʯʥʠʤ ʨʘʡʦʥʦʤ 

ʨʦʟʚʠʪʢʫ ʙʦʪʥʽʶ ʻ ʨʘʡʦʥ ʤ. ʊʘʤʧʝʨʝ ʚ ʧʽʚʜʝʥʥʽʡ ʌʽʥʣʷʥʜʽʾ, ʜʝ ʧʦʨʦʜʠ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʫʪʚʦʨʶʶʪʴ 

ʽʟʦʢʣʽʥʘʣʴʥʽ ʩʢʣʘʜʢʠ. ʏʠʩʣʝʥʥʽ ʛʨʘʥʽʪʥʽ ʽʥʪʨʫʟʽʾ ʚʽʢʦʤ 1,85-1,7 Ga ʽ 1,6-1,65 Ga ʟʘʚʝʨʰʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ 

ʩʚʝʢʦʬʝʥʽʜ.  

ɻʦʪʩʴʢʠʡ ʢʦʤʧʣʝʢʩ (1500-1600 Ma) ï ʢʠʩʣʽ ʚʫʣʢʘʥʽʪʠ, ʷʢʽ ʥʘ ʧʽʚʥʦʯʽ ʥʘʟʠʚʘʶʪʴʩʷ ʧʦʨʬʽʨʠ ɼʘʣʘ, ʘ 

ʥʘ ʧʽʚʜʥʽ ï ʧʦʨʬʽʨʠ ʉʤʦʣʘʥʜ. ɿʨʽʜʢʘ ʩʝʨʝʜ ʚʫʣʢʘʥʽʪʽʚ ʪʨʘʧʣʷʶʪʴʩʷ ʧʽʱʘʥʽ ʧʦʨʦʜʠ. ʊʦʚʱʠʥʘ ʧʦʤʽʨʥʦ 

ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʥʦʛʦ ʛʦʪʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʷʢʠʡ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʩʫʙʽʦʪʥʽʡ ʘʙʦ ʞ ʭʦʛʣʘʥʜʽʡ, ï 1,5-

2,0 ʢʤ.  

ʋ ʤʝʞʘʭ ʉʚʝʢʦʬʝʥʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ ʚʠʜʽʣʷʻʪʴʩʷ ʊʨʘʥʩʩʢʘʥʜʽʥʘʚʩʴʢʠʡ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʠʡ ʧʦʷʩ 

(ʍʘʠʥ, 2001), ʩʢʣʘʜʝʥʠʡ ʤʘʛʤʘʪʠʪʘʤʠ ʤʘʥʪʽʡʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (1,7-1,54  Ga). ɻʦʪʠʜʠ ʪʘʢʦʞ 

ʩʫʨʦʚʦʜʞʫʶʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ʽʥʪʨʫʟʽʡ ʛʨʘʥʽʪʽʚ-ʨʘʧʘʢʽʚʽ ʟ ʛʘʙʨʦ ʽ ʘʥʦʨʪʦʟʠʪʘʤʠ. ɻʨʘʥʽʪʠ-ʨʘʧʘʢʽʚʽ (ʚ 

ʪ.ʯ. ɺʠʙʦʨʟʴʢʠʡ ʤʘʩʠʚ) ʤʘʶʪʴ ʚʽʢ 1,7-1,54 Ga. 

ɿ ʧʝʨʝʨʚʦʶ ʩʫʙʦʪʥʽʡ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʧʨʦʪʦʧʣʘʪʬʦʨʤʥʠʤ ʯʦʭʣʦʤ ʽʦʪʥʽʶ. ʎʝ ʪʦʚʱʘ (800-1000 ʤ) 

ʤʘʡʞʝ ʥʝʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʭ ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ, ʱʦ ʟʘʣʷʛʘʶʪʴ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ.  

ʉʚʝʢʦʥʦʨʚʝʟʴʢʠʡ (ɿʘʭʽʜʥʠʡ) ʤʝʛʘʙʣʦʢ ʟʘ ʩʚʦʻʶ ʙʫʜʦʚʦʶ ʽ ʩʢʣʘʜʦʤ ʙʣʠʟʴʢʠʡ ʜʦ ɻʨʝʥʚʽʣʴʩʴʢʦʛʦ ʧʦʷʩʫ 

ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʭʽʜʥʝ ʧʨʦʜʦʚʞʝʥʥʷ ʦʩʪʘʥʥʴʦʛʦ. ʅʘʡʙʽʣʴʰ ʜʘʚʥʽ ʧʦʨʦʜʠ 

ʜʘʪʫʶʪʴʩʷ 1,9-1,75 Ga, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʚʝʢʦʬʝʥʽʜʘʤ (ʧʽʚʥʽʯʥʦʤʦʨʠʜʠ). ʇʨʦʪʝ ʧʽʚʥʽʯʥʦʤʦʨʠʜʠ 

ʧʝʨʝʨʦʙʣʝʥʽ ʥʘ ʨʽʚʥʷʭ 1,7 ʽ 1,6 Ga ʚ ʛʦʪʩʴʢʫ ʝʧʦʭʫ, ʪʘ ʥʘ ʨʽʚʥʽ 1,2-0,9 Ga ï ʚ ʜʘʣʴʩʣʘʥʜʩʴʢʫ 

(ʩʚʝʢʦʥʦʨʚʝʟʴʢʫ ʝʧʦʭʫ), ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘʚʝʨʰʝʥʥʶ ʛʨʝʥʚʽʣʴʩʴʢʦʛʦ ʊʄʎ. 

ɼʦ ʧʽʚʥʽʯʥʦʤʦʨʠʜ ʚʽʜʥʦʩʷʪʴ ʩʢʣʘʜʥʦ ʜʠʩʣʦʢʦʚʘʥʽ ʪʘ ʛʣʠʙʦʢʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʪʦʚʱʽ ʧʘʨʘʛʥʝʡʩʽʚ, 

ʣʝʧʪʠʪʽʚ, ʢʘʨʮʠʪʽʚ, ʤʘʨʤʫʨʽʚ, (ʛʨʫʧʘ ɹʘʤʙʣʝ ʪʘ ʽʥʰʽ), ʚʠʭʦʜʠ ʷʢʠʭ ʜʦʩʣʽʜʞʝʥʽ ʚ ʨʘʡʦʥʘʭ ʧʨʦʪʦʢ 

ʂʘʪʪʝʘ̌ʪ ʽ ʉʢʘʨ̌ʨʘʢ ʪʘ ʥʦʨʚʝʟʴʢʦʛʦ ʫʟʙʝʨʝʞʞʷ. ʇʦʰʠʨʝʥʽ ʪʘʢʦʞ ʪʘʢʦʞ ʦʨʪʦʛʥʝʡʩʠ, ʛʨʘʥʽʪʠ, ʜʽʦʨʠʪʠ, 

ʘʤʬʽʙʦʣʽʪʠ.  

ʉʪʨʘʪʠʛʨʘʬʽʯʥʦ ʚʠʱʝ ʨʦʟʤʽʱʫʻʪʴʩʷ ʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʴʠʡ ʢʦʤʧʣʝʢʩ ʊʝʣʝʤʘʨʢ (Telemark) ʇʽʚʜʝʥʥʦʾ 

ʅʦʨʚʝʛʽʾ, ʷʢʠʡ ʩʢʣʘʜʝʥʠʡ ʧʦʤʽʨʥʦ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʩʫʧʨʘʢʨʫʩʪʘʣʴʥʠʤʠ ʧʦʨʦʜʘʤʠ (4 ʢʤ), ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʙʨʘʭʽʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ. ʂʦʤʧʣʝʢʩ ʚʢʣʶʯʘʻ ʪʨʠ ʛʨʫʧʠ (ʩʝʨʽʾ), ʨʦʟʜʽʣʝʥʽ ʧʝʨʝʨʚʘʤʠ. 

ʅʠʞʥʷ, ʧʝʨʝʚʘʞʥʦ ʚʫʣʢʘʥʽʯʥʘ ʛʨʫʧʘ ʈʶʢʘʥ (Rjukan) ʩʢʣʘʜʝʥʘ ʣʝʧʪʠʪʘʤʠ, ʙʽʦʪʠʪʦʚʠʤʠ ʩʣʘʥʮʷʤʠ, 

ʘʨʢʦʟʘʤʠ, ʢʚʘʨʮʠʪʘʤʠ. ʋ ʩʢʣʘʜʽ ʩʝʨʝʜʥʴʦʾ ʩʚʽʪʠ ʉʝʣʶʨ (Seljord) ʧʝʨʝʚʘʞʘʶʪʴ ʢʚʘʨʮʠʪʠ ʽ ʩʣʘʥʮʽ. ɺʝʨʭʥʷ 

ʛʨʫʧʘ, ɹʘʥʜʘʢ (Bandak, ca. 1160 Ma), ï ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʘ ʽ ʩʢʣʘʜʝʥʘ ʣʘʚʘʤʠ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ, 

ʩʣʘʥʮʷʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ, ʤʘʨʤʫʨʘʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ. 

ʉʚʽʪʘ ɼʘʣʴ ʚʠʧʦʚʥʶʻ ʩʫʙʰʠʨʦʪʥʠʡ ɼʘʣʴʩʣʘʥʜʩʴʢʠʡ ʩʠʥʢʣʽʥʦʨʽʡ. ʎʝ ʢʚʘʨʮʠʪʦ-ʩʣʘʥʮʝʚʘ ʪʦʚʱʘ, 

ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʘ ʚ ʟʝʣʝʥʦʩʣʘʥʮʝʚʽʡ ʬʘʮʽʾ ʤʝʪʘʤʦʨʬʽʟʤʫ ʽ ʧʨʦʨʚʘʥʘ ʛʨʘʥʽʪʘʤʠ ʚ ʜʘʣʴʩʣʘʥʜʩʴʢʫ ʝʧʦʭʫ 

(1-0,8 Ga).  

ɺʦʣʛʦ-ʋʨʘʣʴʩʴʢʠʡ ʛʝʦʙʣʦʢ ʥʘʡʤʝʥʰ ʚʠʚʯʝʥʠʡ ʚ ʤʝʞʘʭ ʉɭʇ, ʦʩʢʽʣʴʢʠ ʧʦʚʩʶʜʠ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ 

ʦʩʘʜʦʚʠʤ ʯʦʭʣʦʤ. ɿʘ ʥʘʷʚʥʠʤʠ ʜʘʥʠʤʠ ʪʫʪ ʧʝʨʝʚʘʞʘʶʪʴ ʛʣʠʙʦʢʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʛʥʝʡʩʦʚʦ-ʛʨʘʥʫʣʽʪʦʚʽ 

ʽ ʛʥʝʡʩʦʚʦ-ʘʤʬʽʙʦʣʽʪʦʚʽ ʫʪʚʦʨʝʥʥʷ ʘʨʭʝʶ (ɸʢʩʘʤʝʥʪʦʚʘ, 2004). ʉʝʨʝʜ ʥʠʭ ï ʦʪʨʘʜʥʝʥʩʴʢʘ ʩʝʨʽʷ 

(ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ ʘʤʬʽʙʦʣ-ʜʚʦʧʽʨʦʢʩʝʥʦʚʽ ʪʘ ʜʚʦʧʽʨʦʢʩʝʥʦʚʽ, ʧʘʛʽʦʛʥʝʡʩʠ ʛʽʧʝʨʩʪʝʥʦʚʽ), 

ʙʦʣʴʰʝʯʝʨʝʤʰʘʥʩʴʢʘ ʩʝʨʽʷ (ʛʥʝʡʩʠ ʛʨʘʥʘʪ-ʙʽʦʪʠʪʦʚʽ ʛʨʘʥʘʪ-ʩʠʣʣʽʤʘʥʽʪ-ʢʦʨʜʽʻʨʠʪʦʚʽ ʽʥʢʦʣʠ ʟʽ 

ʰʧʽʥʝʣʣʶ, ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ ʘʤʬʽʙʦʣ-ʜʚʦʧʽʨʦʢʩʝʥʦʚʽ) ʪʘ ʩʫʧʻʻʚʩʴʢʠʡ ʢʦʤʧʣʝʢʩ (ʘʤʬʽʙʦʣ-ʜʚʦʧʽʨʦʢʩʝʥʦʚʽ 

ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ, ʤʘʛʥʝʪʠʪ-ʛʨʘʥʘʪ-ʛʽʧʝʨʩʪʝʥʦʚʽ ʢʚʘʨʮʠʪʠ). ɺʽʢ ʮʠʭ ʧʦʨʽʜ ʜʘʚʥʽʰʠʡ ʟʘ 3  Ga 

(ɸʢʩʘʤʝʥʪʦʚʘ, 2002). ɼʦ ʥʝʦʘʨʭʝʶ ʫ ʤʝʞʘʭ ʛʝʦʙʣʦʢʫ ʚʽʜʥʝʩʝʥʘ ʩʘʨʘʤʘʥʦʚʩʴʢʘ ʩʝʨʽʷ, ʷʢʘ ʩʢʣʘʜʝʥʘ 

ʩʣʘʥʮʷʤʠ ʘʤʬʽʙʦʣʦʚʠʤʠ, ʘʤʙʽʙʦʣ-ʙʽʦʪʠʪʦʚʠʤʠ, ʧʽʨʦʢʩʝʥʦʚʠʤʠ. ɰʾ ʚʽʢ ʜʝʱʦ ʤʦʣʦʜʰʠʡ ʟʘ 2,5 Ga. ɼʦ 

ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ ʥʘʣʝʞʘʪʴ ʙʽʦʪʠʪʦʚʽ, ʘʤʬʽʙʦʣ-ʙʽʦʪʠʪʦʚʽ ʪʘ ʘʤʬʽʙʦʣʦʚʽ ʩʣʘʥʮʽ ʫʥʽʡʩʴʢʦʾ ʪʦʚʱʽ.  

ɿʽʩʪʘʚʣʝʥʥʷ ʧʽʜʨʦʟʜʽʣʽʚ ʟʘʛʘʣʴʥʦʾ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʾ ʰʢʘʣʠ ʥʠʞʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ, ʟʘʪʚʝʨʜʞʝʥʦʾ ʚ ʈʌ, 

ʟ ʽʥʰʠʤʠ ʨʝʛʽʦʥʘʤʠ ʉɭʇ ʪʘ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʫ ʤʝʞʘʭ ʷʢʠʭ ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ ʻ 

ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʤ, ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2.6. ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʮʷ ɿʘʛʘʣʴʥʘ ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʰʢʘʣʘ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʄʽʞʥʘʨʦʜʥʦʾ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʾ ʰʢʘʣʠ (ʜʠʚ. ʨʠʩ. 1.15). 
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ʈʠʩ. 2.6. ʉʪʨʘʪʠʛʨʘʬʽʷ ʥʠʞʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʨʝʛʽʦʥʽʚ ʉɭʇ ʪʘ ɸʣʜʘʥʩʴʢʦʛʦ ʱʠʪʘ (ɹʦʛʜʘʥʦʚ, ʈʦʙʦʥʝʥ, 2011, ʟ 

ʥʝʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ ʪʘ ʜʦʧʦʚʥʝʥʥʷʤʠ ʘʚʪʦʨʘ) 

 

ʆʩʘʜʦʚʠʡ ʯʦʭʦʣ. ʉʪʨʘʪʠʛʨʘʬʽʷ. ʉʝʨʝʜ ʧʣʘʪʬʦʨʤʥʠʭ ʩʪʨʫʢʪʫʨ ʉɭʇ ʚʠʜʽʣʷʶʪʴʩʷ ʜʦʧʣʠʪʥʽ 

(ʩʫʙʧʣʘʪʬʦʨʤʥʽ) ʤʝʟʦ- ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ (ʨʠʬʝʡʩʴʢʦ-ʨʘʥʥʴʦʚʝʥʜʩʴʢʽ ʫ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʭʝʤʘʭ), ʱʦ 

ʫʪʚʦʨʠʣʠʩʴ ʥʘ çʧʝʨʝʭʽʜʥʦʤʫè ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʧʣʘʪʬʦʨʤʠ. ʊʘʢʽ ʩʪʨʫʢʪʫʨʠ ʄ.ʉ. ʐʘʪʩʴʢʠʡ ʫ 1946  ʨ. 

ʥʘʟʚʘʚ ʘʚʣʘʢʦʛʝʥʘʤʠ, ʘ ʝʪʘʧ ʾʭ ʬʦʨʤʫʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ, ʘʚʣʘʢʦʛʝʥʥʠʤ. ʎʠʤ ʩʪʨʫʢʪʫʨʘʤ ʧʨʠʪʘʤʘʥʥʘ 

ʣʽʥʽʡʥʘ ʬʦʨʤʘ (ʤʦʞʣʠʚʦ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ɺʦʣʠʥʦ-ʆʨʰʘʥʩʴʢʦʛʦ ʧʨʦʛʠʥʫ) ʽ ʟʥʘʯʥʘ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ 

ʬʫʥʜʘʤʝʥʪʫ ï 3-5, ʟʨʽʜʢʘ 7-8 ʢʤ. ɸʚʣʘʢʦʛʝʥʠ ʤʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʜʽʘʛʦʥʘʣʴʥʝ ʧʨʦʩʪʷʛʘʥʥʷ. ʅʘʡʟʥʘʯʥʽʰʽ 

ʟ ʥʠʭ ï ʇʘʯʝʣʤʩʴʢʠʡ (ʈʷʟʘʥʦ-ʉʘʨʘʪʦʚʩʴʢʠʡ), ʂʨʝʩʪʮʦʚʩʴʢʠʡ (ɺʘʣʜʘʡʩʴʢʠʡ), ʄʦʩʢʦʚʩʴʢʠʡ, 

ʉʦʣʽʛʘʣʠʮʴʢʠʡ, ʗʨʝʥʩʢʠʡ, ɻʞʘʪʩʴʢʠʡ, ɸʙʜʫʣʽʥʩʴʢʠʡ, ʂʽʨʦʚʩʴʢʠʡ, ʆʥʝʟʴʢʠʡ, ʂʘʥʜʘʣʘʰʩʴʢʠʡ, 

ʂʘʤʩʴʢʦ-ɹʽʣʴʩʴʢʠʡ ʪʘ ʽʥ. (ʨʠʩ. 2.7). ʋ ʩʢʣʘʜʽ ʨʠʬʝʶ ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʩʽʨʦ- ʪʘ 

ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʚʽʜʢʣʘʜʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʫ. ʅʘ ʨʽʟʥʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʨʽʚʥʷʭ 

ʥʝʦʧʨʦʪʝʨʦʟʦʶ ʘʚʣʘʢʦʛʝʥʽʚ ʥʘʷʚʥʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʫʪʚʦʨʝʥʥʷ ï ʙʘʟʘʣʴʪʠ, ʪʫʬʠ ʽ ʪʫʬʽʪʠ, ʪʦʚʱʠʥʦʶ ʫ 

ʧʝʨʰʽ ʩʦʪʥʽ ʤʝʪʨʽʚ. ʋ ʩʢʣʘʜʽ ʥʠʞʥʴʦʛʦ ʚʝʥʜʫ ʚʽʜʦʤʽ ʣʴʦʜʦʚʠʢʦʚʽ ʚʽʜʢʣʘʜʠ ʣʘʧʣʘʥʜʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʫ.  

ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʋʢʨʘʾʥʠ ʚʠʜʽʣʷʪʴʩʷ ʨʠʬʝʡʩʴʢʘ ʧʦʣʽʩʴʢʘ ʩʝʨʽʷ, ʪʦʚʱʠʥʦʶ 900-1000 ʤ, ʷʢʘ 

ʚʠʧʦʚʥʶʻ ɺʦʣʠʥʦ-ʇʦʣʽʩʴʢʠʡ ʧʨʦʛʠʥ. ʅʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʮʷ ʩʪʨʫʢʪʫʨʘ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʭʦʜʠʪʴ ʫ ɺʦʣʠʥʦ-

ʆʨʰʘʥʩʴʢʠʡ ʘʚʣʘʢʦʛʝʥ. ʈʦʟʨʽʟ ʨʠʬʝʷ ɺʦʣʠʥʦ-ʇʦʣʽʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʥʝʟʥʘʯʥʠʤʠ ʟʘ 

ʪʦʚʱʠʥʦʶ (ʜʦ 50 ʤ) ʥʠʞʥʴʦʚʝʥʜʩʴʢʠʤʠ ʪʽʣʽʪʘʤʠ ʚʽʣʴʯʘʥʩʴʢʦʾ ʩʚʽʪʠ ʪʘ ʚʦʣʠʥʩʴʢʦʶ ʩʝʨʽʻʶ, ʪʦʚʱʠʥʦʶ 

ʜʦ 500 ʤ. ʆʩʪʘʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʝʥʜʩʴʢʘ ʪʨʘʧʦʚʘ ʬʦʨʤʘʮʽʷ, ʱʦ ʚʢʣʶʯʘʻ ʙʘʟʘʣʴʪʠ ʽ ʧʽʨʦʢʣʘʩʪʠʯʥʽ 

ʧʦʨʦʜʠ ʙʝʨʝʩʪʦʚʝʮʴʢʦʾ ʩʚʽʪʠ. 
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ʈʠʩ. 2.7. ʊʝʢʪʦʥʽʯʥʘ ʩʭʝʤʘ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʽ ɹʘʨʝʥʮʦʚʦ-ʇʝʯʦʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤ (ʍʘʠʥ, 2001) 

1 ï ʚʠʩʪʫʧʠ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ; 2 ï ʪʘʢ ʩʘʤʦ, ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ (ʙʘʡʢʘʣʴʩʴʢʦʛʦ); 3 ï ʟʥʘʯʥʽ 

ʧʣʘʪʬʦʨʤʥʽ ʧʽʜʥʷʪʪʷ; 4 ï ʨʠʬʪʦʚʽ ʩʠʩʪʝʤʠ; 5 ï ʜʽʣʷʥʢʠ ʨʦʟʚʠʪʢʫ ʧʣʘʪʬʦʨʤʥʦʛʦ ʯʦʭʣʘ ʧʦʤʽʨʥʦʾ ʪʦʚʱʠʥʠ; 6 ï ʛʣʠʙʦʢʽ 

ʧʣʘʪʬʦʨʤʥʽ ʟʘʧʘʜʠʥʠ; 7 ï ʧʝʨʝʜʦʚʽ ʧʨʦʛʠʥʠ; 8 ï ʤʝʞʽ ʜʝʷʢʠʭ ʦʩʘʜʦʚʠʭ ʙʘʩʝʡʥʽʚ; 9 ï ʛʨʘʥʠʮʽ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ; 

10 ï ʧʘʩʠʚʥʘ ʦʢʨʘʾʥʘ ɸʪʣʘʥʪʠʯʥʦʛʦ ʽ ʇʽʚʥʽʯʥʦʛʦ ʃʴʦʜʦʚʠʪʦʛʦ ʦʢʝʘʥʽʚ. ʈʠʬʪʠ: ɼʄ ï ɼʦʥʦ-ʄʝʜʚʝʜʠʮʴʢʠʡ, ɼɼ ï 

ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʠʡ, ɺʄ ï ʉʭʽʜʥʦʤʘʥʠʮʴʢʠʡ; ʂɹ ï ʂʘʤʩʴʢʦ-ɹʽʣʴʩʴʢʠʡ; ʂɼ ï ʂʘʥʜʘʣʘʰʩʴʢʦ-ɼʚʽʥʩʴʢʠʡ, ʂʨ ï 

ʂʨʝʩʪʝʮʴʢʠʡ, ʃ ï ʃʘʜʦʟʴʢʠʡ, ʄ ï ʄʦʩʢʦʚʩʴʢʠʡ, ʆ ï ʆʨʝʥʙʫʨʟʴʢʠʡ, ʇ ï ʇʘʯʝʣʤʩʴʢʠʡ, ʇʂ ï ʇʝʯʦʨʦ-ʂʦʣʚʽʥʩʴʢʠʡ, ʇʈ ï 

ʇʨʠʧôʷʪʩʴʢʠʡ, ʉ ï ʉʦʣʽʛʘʣʠʮʴʢʠʡ, ɺʆ ï ɺʦʣʠʥʦ-ʆʨʰʘʥʩʴʢʠʡ, ɺʪ ï ɺʷʪʩʴʢʠʡ. ʇʽʜʥʷʪʪʷ (ʩʢʣʝʧʽʥʥʷ): ʂ ï ʂʦʪʝʣʴʥʠʮʴʢʝ, ʉʊ 

ï ʇʽʚʥʽʯʥʦʪʘʡʤʠʨʩʴʢʝ, ʂʇ ï ʂʦʤ-̔ʇʝʨʤʷʮʴʢʝ, ʉ ï ʉʠʩʦʣʴʩʴʢʝ, ʊ ï ʊʘʪʘʨʩʴʢʝ, ʊ ï ʊʦʢʤʦʚʩʴʢʝ, ʂʂ ï ʢʨʷʞ ʂʘʨʧʽʥʩʴʢʦʛʦ. 

ɿʘʧʘʜʠʥʠ: ɹʃ ï ɹʘʣʪʽʡʩʴʢʘ, ʄ ï ʄʦʩʢʦʚʩʴʢʘ, ʇ ï ʇʝʯʦʨʩʴʢʘ, ɼɼ ï ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʘ. ʑʠʪʠ: ɹʑ ï ɹʘʣʪʽʡʩʴʢʠʡ, ʋʑ ï 

ʋʢʨʘʾʥʩʴʢʠʡ. ɸʥʪʝʢʣʽʟʠ: ɹ ï ɹʽʣʦʨʫʩʴʢʘ, ɺ ï ɺʦʨʦʥʝʟʴʢʘ 

 

ɺ ʜʝʷʢʠʭ ʨʘʡʦʥʘʭ ɹʘʣʪʽʡʩʴʢʦʛʦ ʱʠʪʘ (ʛʨʘʙʝʥ ʆʩʣʦ ʪʘ ʦʢʨʝʤʽ ʨʘʡʦʥʠ ʇʽʚʜʝʥʥʦʾ ʅʦʨʚʝʛʽʾ) 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʜʦʢʝʤʙʨʽʡʩʴʢʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʟʘʣʷʛʘʻ ʪʦʚʱʘ ʥʝʚʽʜʩʦʨʪʦʚʘʥʠʭ ʛʨʫʙʦʫʣʘʤʢʦʚʠʭ ʧʦʨʽʜ 

ï ʧʽʩʢʦʚʠʢʽʚ, ʛʨʘʚʝʣʽʪʽʚ ʽ  ʢʦʥʛʣʦʤʝʨʘʪʽʚ ï ʪ.ʟ. ʩʧʘʨʘʛʤʽʪʦʚʘ ʩʝʨʽʷ (ʚʽʜ ʛʨʝʮ. sparagma ï ʫʣʘʤʦʢ), ʘʙʦ 

ʚʘʨʷʛʽʡ. ʅʘʡʙʽʣʴʰ ʧʦʚʥʽ ʨʦʟʨʽʟʠ ʩʝʨʽʾ ʦʧʠʩʘʥʽ ʚ ʉʢʘʥʜʠʥʘʚʩʴʢʠʭ ʢʘʣʝʜʦʥʽʜʘʭ, ʜʝ ʚʦʥʘ ʙʝʨʝ ʫʯʘʩʪʴ ʫ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ. ʅʘ ʱʠʪʽ ʟʙʝʨʝʛʣʠʩʷ ʣʠʰʝ ʾʾ ʬʨʘʛʤʝʥʪʠ. ʋ ʩʢʣʘʜʽ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʩʝʨʽʾ ʚʠʜʽʣʷʶʪʴʩʷ 
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ʪʦʚʱʽ ʪʽʣʽʪʽʚ (60 ʤ), ʱʦ ʫʪʚʦʨʠʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ɺʘʨʷʟʴʢʦʛʦ (ʃʘʧʣʘʥʜʩʴʢʦʛʦ) ʟʣʝʜʝʥʽʥʥʷ. ʎʝ ʛʣʦʙʘʣʴʥʝ 

ʟʣʝʜʝʥʽʥʥʷ ʚʽʜʙʫʚʘʣʦʩʴ ʫ ʥʝʦʧʨʦʪʝʨʦʟʦʾ (ʢʨʽʦʛʝʥʽʾ). ʊʦʚʱʠʥʘ ʩʧʘʨʘʛʤʽʪʦʚʦʾ ʩʝʨʽʾ ʜʦʩʷʛʘʻ 2 ʢʤ. 

ʇʣʠʪʥʠʡ (ʧʣʘʪʬʦʨʤʥʠʡ) ʢʦʤʧʣʝʢʩ ʚ ʮʽʣʦʤʫ ʫʩʧʘʜʢʫʚʘʚ ʘʚʣʘʢʦʛʝʥʥʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʣʘʥ. ʇʦʯʘʪʦʢ 

ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʧʽʟʥʽʡ ʚʝʥʜ (ʧʽʟʥʽʡ ʝʜʽʘʢʘʨʽʡ). ɺ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʧʣʘʪʬʦʨʤʠ 

ʚʽʜʢʣʘʜʠ ʮʴʦʛʦ ʚʽʢʫ ʚʠʜʽʣʷʶʪʴʩʷ ʷʢ ʚʘʣʜʘʡʩʴʢʘ ʩʝʨʽʷ, ʱʦ ʩʢʣʘʜʝʥʘ ʘʨʛʽʣʽʪʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ  

ʘʣʝʚʨʦʣʽʪʽʚ, ʧʽʩʢʦʚʠʢʽʚ ʽ ʢʦʥʛʣʦʤʝʨʘʪʽʚ. ʊʦʚʱʠʥʘ ʩʝʨʽʾ ʜʦʩʷʛʘʻ 1-1,5 ʢʤ, ʟʨʦʩʪʘʶʯʠ ʫ ʩʭʽʜʥʦʤʫ ʽ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʘʭ. ʋʥʽʢʘʣʴʥʽ ʨʦʟʨʽʟʠ ʚʝʥʜʫ ʨʦʟʤʽʱʝʥʽ ʥʘ ʇʦʜʽʣʣʽ, ʜʝ ʚʠʜʽʣʷʶʪʴʩʷ ʤʦʛʠʣʽʚ-

ʧʦʜʽʣʴʩʴʢʘ ʽ ʢʘʥʠʣʽʚʩʴʢʘ ʩʝʨʽʾ. ɺʦʥʠ ʩʢʣʘʜʝʥʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʷʶʪʴʩʷ 

ʯʦʨʥʽ ʩʣʘʥʮʽ ʟ ʬʦʩʬʦʨʠʪʘʤʠ ʽ ʚʦʜʦʨʦʩʪʷʤʠ (ʚʝʥʜʦʪʝʥʽʷʤʠ) ʢʘʣʶʩʴʢʠʭ ʚʝʨʩʪʚ, ʘ ʪʘʢʦʞ ʚʝʨʩʪʚʠ ʟ 

ʝʜʽʘʢʘʨʩʴʢʦʛʦ ʬʘʫʥʦʶ. ɽʜʽʘʢʘʨʩʴʢʘ ʬʘʫʥʘ ʟʥʘʡʜʝʥʘ ʪʘʢʦʞ ʫ ʚʝʥʜʽ ʫʟʙʝʨʝʞʞʷ ɹʽʣʦʛʦ ʤʦʨʷ. ʊʦʚʱʠʥʘ 

ʚʝʨʭʥʴʦʛʦ ʚʝʥʜʫ ʥʘ ʇʦʜʽʣʣʽ ï 400-500 ʤ.  

ʅʠʞʥʽʡ ʧʘʣʝʦʟʦʡ ʧʦʰʠʨʝʥʠʡ ʚ ʟʘʭʽʜʥʠʭ ʽ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ʧʣʘʪʬʦʨʤʠ. ʅʘ ʧʦʚʝʨʭʥʶ 

ʚʽʜʢʣʘʜʠ ʢʝʤʙʨʽʶ, ʦʨʦʜʦʚʠʢʫ ʽ ʩʠʣʫʨʫ ʚʠʭʦʜʷʪʴ ʥʘ ʫʟʙʝʨʝʞʞʽ ʌʽʥʩʴʢʦʾ ʟʘʪʦʢʠ ʽ ʃʘʜʦʟʴʢʦʛʦ ʦʟʝʨʘ 

(ʙʝʨʝʛʦʚʽ ʫʨʚʠʱʘ, ʪ.ʟ. ʛʣʽʥʪ), ʥʘ ʦʩʪʨʦʚʽ ʦ̂ʪʜʘʥʜ, ʛʨʘʙʝʥʽ ʆʩʣʦ ʪʘ ʥʘ ʇʦʜʽʣʣʽ (ʙʘʩʝʡʥ ʨ. ɼʥʽʩʪʝʨ). ʅʘ 

ʧʽʚʜʥʽ ʉʢʘʜʠʥʘʚʽʾ ʢʝʤʙʨʽʡ ʟ ʧʝʨʝʨʚʦʶ (ʙʘʟʘʣʴʥʽ ʢʦʥʛʣʦʤʝʨʘʪʠ) ʟʘʣʷʛʘʻ ʥʘ ʜʦʢʝʤʙʨʽʾ. ɺʠʱʝ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʪʦʚʱʘ ʟʙʘʛʘʯʝʥʠʭ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ ʯʦʨʥʠʭ ʩʣʘʥʮʽʚ (60-80 ʤ), ʷʢʘ ʤʽʩʪʷʪʴ ʨʝʰʪʢʠ 

ʪʨʽʣʦʙʽʪʽʚ ʩʝʨʝʜʥʴʦʛʦ-ʚʝʨʭʥʴʦʛʦ ʢʝʤʙʨʽʶ. ʅʘʡʚʽʜʦʤʽʰʠʤ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʧʽʜʨʦʟʜʽʣʦʤ ʢʝʤʙʨʽʶ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʽ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʉɭʇ ʻ ʨʘʥʥʴʦʢʝʤʙʨʽʡʩʴʢʘ ʙʘʣʪʽʡʩʴʢʘ ʩʝʨʽʷ, ʱʦ ʩʢʣʘʜʝʥʘ 

ʧʝʨʝʚʘʞʥʦ çʩʠʥʽʤʠè ʛʣʠʥʘʤʠ ʪʘ ʢʚʘʨʮ-ʛʣʘʫʢʦʥʽʪʦʚʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ ʟʘʛʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ ʜʦ 450 ʤ. 

ʈʘʥʥʴʦʢʝʤʙʨʽʡʩʴʢʠʡ ʚʽʢ ʩʝʨʽʾ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʥʘʭʽʜʢʘʤʠ ʪʨʽʣʦʙʽʪʽʚ.  

ʆʨʜʦʚʠʢ ʧʣʘʪʬʦʨʤʥʦʾ ʯʘʩʪʠʥʠ ʉʢʘʥʜʠʥʘʚʽʾ ʚʢʣʶʯʘʻ ʚʩʽ ʪʨʠ ʚʽʜʜʽʣʠ. ʋ ʥʠʞʥʴʦʤʫ ʚʽʜʜʽʣʽ 

ʧʝʨʝʚʘʞʘʶʪʴ ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ, ʩʝʨʝʜʥʽʡ ï ʩʢʣʘʜʝʥʠʡ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ ʛʣʠʥʠʩʪʠʭ ʽ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ, 

ʫ ʚʝʨʭʥʴʦʤʫ ʧʝʨʝʚʘʞʘʶʪʴ ʚʘʧʥʷʢʠ. ɺ ʨʘʡʦʥʽ ʛʨʘʙʝʥʘ ʆʩʣʦ ʪʦʚʱʠʥʘ ʦʨʜʦʚʠʢʘ ʩʪʘʥʦʚʠʪʴ 320-500 ʤ. ʋ 

ʇʨʠʙʘʣʪʠʮʽ ʚʠʜʽʣʷʶʪʴʩʷ ʤʦʨʩʴʢʽ ʛʣʘʫʢʦʥʽʪʦʚʽ ʧʽʩʢʦʚʠʢʠ, ʚʘʧʥʷʢʠ, ʤʝʨʛʝʣʽ ʪʘ ʛʨʘʧʪʦʣʽʪʦʚʽ ʩʣʘʥʮʽ. 

ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ʨʦʟʤʽʱʫʶʪʴʩʷ ʛʦʨʶʯʽ ʩʣʘʥʮʽ, ʪ.ʟ. çʢʫʢʝʨʩʠʪʠè. ʆʨʜʦʚʠʢ ʪʫʪ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʢʝʤʙʨʽʾ, 

ʡʦʛʦ ʪʦʚʱʠʥʘ ʩʪʘʥʦʚʠʪʴ 300-500 ʤ.  

ʉʠʣʫʨ ʫ ʢʘʨʙʦʥʘʪʥʠʭ ʰʝʣʴʬʦʚʠʭ ʬʘʮʽʷʭ ʦʩʦʙʣʠʚʦ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʠʡ ʚ ʇʨʠʙʘʣʪʠʮʽ, ʥʘ ʦʩʪʨʦʚʽ 

ʦ̂ʪʣʘʥʜ, ʛʨʘʙʝʥʽ ʆʩʣʦ ʪʘ ʥʘ ʇʦʜʽʣʣʽ. ɺʽʥ ʥʘʩʠʯʝʥʠʡ ʨʝʰʪʢʘʤʠ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʬʘʫʥʠ. ɿʘ ʥʘʟʚʦʶ ʦʩʪʨʦʚʘ 

ʦ̂ʪʣʘʥʜ ʩʠʣʫʨ ʪʨʠʚʘʣʠʡ ʯʘʩ ʥʘʟʠʚʘʚʩʷ ʦ̌ʪʣʘʥʜʽʻʤ. ɺ ʨʘʡʦʥʽ ʆʩʣʦ ʪʦʚʱʠʥʘ ʩʠʣʫʨʫ ʩʪʘʥʦʚʠʪʴ 350-650 ʤ.  

ʋʥʽʢʘʣʴʥʽ ʨʦʟʨʽʟʠ ʩʠʣʫʨʫ, ʩʢʣʘʜʝʥʦʛʦ ʰʝʣʴʬʦʚʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ ʟ ʨʝʰʪʢʘʤʠ 

ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʬʘʫʥʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʩʝʨʝʜʥʽʡ ʪʝʯʽʾ ʨ. ɼʥʽʩʪʝʨ ʥʘ ʇʦʜʽʣʣʽ, ʜʝ ʡʦʛʦ ʪʦʚʱʠʥʘ ʜʦʩʷʛʘʻ 640 ʤ 

(ʨʠʩ. 2.8). ɼʘʣʽ ʥʘ ʟʘʭʽʜ ʽ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʧʣʘʪʬʦʨʤʠ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʟʘʤʽʱʫʶʪʴʩʷ ʛʣʠʙʦʢʦʚʦʜʥʠʤʠ 

ʛʨʘʧʪʦʣʽʪʦʚʠʤʠ ʩʣʘʥʮʷʤʠ, ʘ ʪʦʚʱʠʥʘ ʩʠʣʫʨʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 1,1 ʢʤ.  

ɼʝʚʦʥ ʧʝʨʝʢʨʠʚʘʻ ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʩʭʽʜʥʠʭ ʯʘʩʪʠʥ ʧʣʘʪʬʦʨʤʠ, ʘ ʪʘʢʦʞ ʧʦʰʠʨʝʥʠʡ ʫ 

ʤʝʞʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ, ʇʨʠʧôʷʪʩʴʢʽʡ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʽʡ ʟʘʧʘʜʠʥʘʭ. ʈʘʟʦʤ ʟ ʪʠʤ, ʥʠʞʥʽʡ ʚʽʜʜʽʣ 

ʚʽʜʦʤʠʡ ʣʠʰʝ ʥʘ ʦʙʤʝʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʥʘ ʟʘʭʦʜʽ ʧʣʘʪʬʦʨʤʠ, ɿʦʢʨʝʤʘ, ʫ ʨʦʟʨʽʟʘʭ ʨ. ɼʥʽʩʪʝʨ ʥʘ ʧʦʚʝʨʭʥʶ 

ʚʠʭʦʜʷʪʴ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʧʽʩʢʦʚʠʢʠ, ʘʨʛʽʣʽʪʠ ʽ ʘʣʝʚʨʦʣʽʪʠ ʽʟ ʨʝʰʪʢʘʤʠ ʧʘʥʮʠʨʥʠʭ ʨʠʙ. ʎʽ ʧʦʨʦʜʠ 

ʚʠʜʽʣʷʶʪʴʩʷ ʪʫʪ ʷʢ ʜʥʽʩʪʝʨʩʴʢʘ ʩʝʨʽʷ ʽ ʟʘʚʝʨʰʫʶʪʴ ʨʦʟʨʽʟ ɼʥʽʩʪʝʨʩʴʢʦʛʦ ʧʝʨʠʢʨʘʪʦʥʫ. ʉʝʨʝʜʥʽʡ ʽ 

ʚʝʨʭʥʽʡ ʚʽʜʜʽʣʠ ʧʝʨʝʢʨʠʚʘʶʪʴ ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ ʉɭʇ. ɺʦʥʠ ʩʢʣʘʜʝʥʽ ʧʝʨʝʚʘʞʥʦ ʫʪʚʦʨʝʥʥʷʤʠ 

ʤʽʣʢʦʚʦʜʥʦʛʦ ʰʝʣʴʬʫ ï ʚʘʧʥʷʢʘʤʠ ʟ ʙʘʛʘʪʦʶ ʽ ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʬʘʫʥʦʶ. ʅʘ ʧʦʚʝʨʭʥʶ ʚʦʥʠ  ʚʠʭʦʜʷʪʴ ʫ 

ʤʝʞʘʭ ɻʦʣʦʚʥʦʛʦ ʪʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʜʝʚʦʥʩʴʢʦʛʦ ʧʦʣʽʚ, ʜʝ ʚʠʚʯʝʥʽ ʥʘʡʜʝʪʘʣʴʥʽʰʝ ʟ ʚʠʜʽʣʝʥʥʷʤ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʽ ʷʨʫʩʽʚ ʄʉʐ.  

ʅʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʉɭʇ ʜʝʚʦʥ ʚʠʧʦʚʥʶʻ ʨʷʜ ʥʦʚʫʪʚʦʨʝʥʠʭ ʩʪʨʫʢʪʫʨ ï ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʫ ʽ 

ʇʨʠʧôʷʪʩʴʢʫ ʟʘʧʘʜʠʥʠ ʪʘ ʃʴʚʽʚʩʴʢʠʡ ʧʘʣʝʦʟʦʡʩʴʢʠʡ ʧʨʦʛʠʥ. ʋ ʩʢʣʘʜʽ ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ ʧʦʰʠʨʝʥʽ 

ʚʫʣʢʘʥʽʪʠ, ʘ ʜʣʷ ʚʝʨʭʥʴʦʛʦ ʚʽʜʜʽʣʫ ʭʘʨʘʢʪʝʨʥʠʡ ʨʦʟʚʠʪʦʢ ʩʦʣʝʥʦʩʥʠʭ ʪʦʚʱ ʟʥʘʯʥʦʾ ʪʦʚʱʠʥʠ. ʋ ʩʭʽʜʥʠʭ 

ʨʘʡʦʥʘʭ ʧʣʘʪʬʦʨʤʠ ʧʦʰʠʨʝʥʽ ʯʦʨʥʽ ʩʣʘʥʮʽ ʬʘʮʽʾ çʜʦʤʘʥʽʢè, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ 

ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʽ ʧʦʨʦʜʠ ɺʦʣʛʦ-ʋʨʘʣʴʩʴʢʦʾ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʾ ʧʨʦʚʽʥʮʽʾ. ʊʦʚʱʠʥʘ ʜʝʚʦʥʫ ʫ 

ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʩʭʽʜʥʠʭ ʯʘʩʪʠʥʘʭ ʧʣʘʪʬʦʨʤʠ ï ʚʽʜ 300-550 ʜʦ 1000 ʤ. ɺʦʥʘ ʨʽʟʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 

ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʽʡ ʽ ʇʨʠʧôʷʪʩʴʢʽʡ ʟʘʧʘʜʠʥʘʭ, ʜʦʩʷʛʘʶʯʠ 3,5-6,0 ʢʤ. 

ʂʘʨʙʦʥ ʧʦʰʠʨʝʥʠʡ ʫ ʪʠʭ ʞʝ ʨʘʡʦʥʘʭ, ʱʦ ʽ ʚʝʨʭʥʽʡ ʪʘ ʩʝʨʝʜʥʽʡ ʜʝʚʦʥ, ʘʣʝ ʧʣʦʱʘ ʡʦʛʦ ʨʦʟʚʠʪʢʫ 

ʟʥʘʯʥʦ ʤʝʥʰʘ. ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʝʨʝʚʘʞʘʶʪʴ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ, ʽʥʢʦʣʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʫʛʣʝʥʦʩʥʽ (ʪʫʣʴʩʴʢʠʡ ʛʦʨʠʟʦʥʪ), ʫ ʚʝʨʭʥʽʡ ï ʤʦʨʩʴʢʽ ʘʙʦ ʧʘʨʘʣʽʯʥʽ  ʫʪʚʦʨʝʥʥʷ. 

ʊʦʚʱʠʥʘ ʢʘʨʙʦʥʫ 0,4-1,5 ʢʤ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʽʡ ʟʘʧʘʜʠʥʽ ʜʦ 8-10 ʢʤ. 
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ʈʠʩ. 2.8. ʉʠʣʫʨʽʡʩʴʢʽ ʚʘʧʥʷʢʠ ʚ ʤ. ʂʘʤʷôʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ (ʬʦʪʦ ʘʚʪʦʨʘ, 2011) 

 

ʇʝʨʤʩʴʢʘ ʩʠʩʪʝʤʘ ʧʦʰʠʨʝʥʘ ʧʝʨʝʚʘʞʥʦ ʥʘ ʩʭʦʜʽ ʧʣʘʪʬʦʨʤʠ, ʘ ʪʘʢʦʞ ʫ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʽʡ ʪʘ 

ʇʦʣʴʩʴʢʦ-ʃʠʪʦʚʩʴʢʽʡ ʟʘʧʘʜʠʥʘʭ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʥʠʞʥʽʡ (ʧʨʠʫʨʘʣʴʩʴʢʠʡ) ʚʽʜʜʽʣ, ʜʣʷ ʷʢʦʛʦ 

ʭʘʨʘʢʪʝʨʥʠʡ ʨʦʟʚʠʪʦʢ ʙʘʛʘʪʠʭ ʨʝʰʪʢʘʤʠ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʬʘʫʥʠ ʽ ʤʦʨʩʴʢʦʾ ʬʣʦʨʠ ʨʠʬʦʛʝʥʥʠʭ ʬʘʮʽʡ ʚ 

ʇʨʠʫʨʘʣʣʽ ʽ ʇʨʠʢʘʩʧʽʾ. ʈʠʬʦʚʽ ʤʘʩʠʚʠ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʚ ɹʘʰʢʠʨʩʴʢʦʤʫ ʇʨʠʫʨʘʣʣʽ, ʜʝ ʾʭ 

ʥʘʟʠʚʘʶʪʴ çʰʠʭʘʥʘʤʠè. ʅʘ ʨʝʰʪʽ ʪʝʨʠʪʦʨʽʾ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ  ʧʝʨʝʢʨʠʪʽ ʤʦʣʦʜʰʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʽ ʻ 

ʯʫʜʦʚʠʤʠ ʢʦʣʝʢʪʦʨʘʤʠ ʚʫʛʣʝʚʦʜʥʽʚ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʚʽʜʜʽʣʫ ʟôʷʚʣʷʶʪʴʩʷ ʩʦʣʝʥʦʩʥʽ ʚʽʜʢʣʘʜʠ 

(ʢʫʥʛʫʨʩʴʢʠʡ ʷʨʫʩ), ʷʢʽ ʫ ʇʨʠʢʘʩʧʽʾ ʪʘ ʇʨʠʫʨʘʣʣʽ ʜʦʩʷʛʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʦʚʱʠʥʠ (1-3 ʢʤ) ʽ 

ʬʦʨʤʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʦʣʷʥʦʢʫʧʦʣʴʥʠʭ ʩʪʨʫʢʪʫʨ, ʚʦʜʥʦʯʘʩ, ʚʠʩʪʫʧʘʶʯʠ ʨʝʛʽʦʥʘʣʴʥʦʶ 

ʧʦʢʨʠʰʢʦʶ ʜʣʷ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ. ʅʠʞʥʽʡ ʚʽʜʜʽʣ ʧʝʨʤʩʴʢʦʾ ʩʠʩʪʝʤʠ ʧʦʰʠʨʝʥʠʡ ʚ ɼɼɿ, ʜʝ ʟ ʥʠʤ 

ʧʦʚôʷʟʘʥʘ ʩʦʣʝʥʦʩʥʘ ʪʦʚʱʘ. ɹʣʠʟʴʢʦ ʜʦ ʧʦʚʝʨʭʥʽ ʚʽʥ ʚʠʭʦʜʠʪʴ ʫ ʟʦʥʽ ʟʯʣʝʥʫʚʘʥʥʷ ɼɼɿ ʽ ʉʢʣʘʜʯʘʩʪʦʛʦ 

ɼʦʥʙʘʩʫ, ʜʝ ʻ ʜʞʝʨʝʣʦʤ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʢʫʭʦʥʥʦʾ ʩʦʣʽ. ʋ ʧʨʠʦʩʴʦʚʽʡ ʯʘʩʪʠʥʽ ɼɼɿ ï ʮʝ ʨʝʛʽʦʥʘʣʴʥʘ 

ʧʦʢʨʠʰʢʘ ʨʷʜʫ ʧʦʢʣʘʜʽʚ ʥʘʬʪʠ ʽ ʛʘʟʫ. ʋ ʇʨʠʫʨʘʣʣʽ ʨʦʟʤʽʱʝʥʽ ʩʪʨʘʪʦʪʠʧʦʚʽ ʨʦʟʨʽʟʠ ʘʩʩʝʣʴʩʴʢʦʛʦ, 

ʩʘʢʤʘʨʩʴʢʦʛʦ, ʘʨʪʠʥʩʴʢʦʛʦ ʽ ʢʫʥʛʫʨʩʴʢʦʛʦ ʷʨʫʩʽʚ ʄʉʐ. ʉʝʨʝʜʥʽʡ (ʛʚʘʜʝʣʫʧʩʴʢʠʡ) ʽ ʚʝʨʭʥʽʡ 

(ʣʦʧʠʥʩʴʢʠʡ) ʚʽʜʜʽʣʠ ʧʝʨʤʽ ʇʨʠʫʨʘʣʣʷ ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʬʘʮʽʾ. ʂʦʣʠʰʥʽ ʫʬʽʤʩʴʢʠʡ ʽ 

ʢʘʟʘʥʩʴʢʠʡ ʷʨʫʩʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟʘʨʘʟ ʷʢ ʨʝʛʽʦʥʘʣʴʥʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʧʽʜʨʦʟʜʽʣʠ ʩʭʦʜʫ ʉɭʇ, ʘ 

ʪʘʪʘʨʩʴʢʠʡ ʷʨʫʩ ʬʽʛʫʨʫʻ ʚ ʨʘʥʟʽ ʚʽʜʜʽʣʫ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʾ ʩʭʝʤʠ ʈʌ. ʄʘʢʩʠʤʘʣʴʥʦʾ 

ʪʦʚʱʠʥʠ ʧʝʨʤʩʴʢʽ ʚʽʜʢʣʘʜʠ ʜʦʩʷʛʘʶʪʴ ʫ ʇʨʠʫʨʘʣʣʽ (ʜʦ 2 ʢʤ) ʪʘ ʫ ʇʨʠʢʘʩʧʽʡʩʴʢʽ ʟʘʧʘʜʠʥʽ (ʜʦ 4 ʢʤ). ʅʘ 

ʟʘʭʦʜʽ ʧʣʘʪʬʦʨʤʠ (ʇʦʣʴʩʴʢʦ-ʃʠʪʦʚʩʴʢʘ ʟʘʧʘʜʠʥʘ) ʧʦʰʠʨʝʥʽ ʝʚʘʧʦʨʠʪʠ ʮʝʭʰʪʝʡʥʫ (ʣʦʧʠʥʩʴʢʠʡ 

ʚʽʜʜʽʣ). ɿʘ ʤʝʞʘʤʠ ʉɭʇ ʥʘ ʧʽʚʥʦʯʽ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʽ ʫ ʟʘʧʘʜʠʥʽ ʇʽʚʥʽʯʥʦʛʦ ʤʦʨʷ ʮʝʭʰʪʝʡʥ ʜʦʩʷʛʘʻ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʄʝʟʦʟʦʡ ʧʦʰʠʨʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʚ ʟʘʧʘʜʠʥʘʭ. ʊʨʽʘʩ ʩʢʣʘʜʝʥʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ 

ʪʘ ʩʽʨʦʢʦʣʽʨʥʠʤʠ ʪʦʚʱʘʤʠ. ʃʠʰʝ ʫ ʇʨʠʢʘʩʧʽʡʩʴʢʽʡ ʟʘʧʘʜʠʥʽ ʫ ʩʝʨʝʜʥʴʦʤʫ ʪʨʽʘʩʽ ʥʘʷʚʥʽ ʤʦʨʩʴʢʽ 

ʚʘʧʥʷʢʠ, ʛʣʠʥʠ ʽ ʧʽʩʢʦʚʠʢʠ ʟʘʛʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ ʜʦ 250 ʤ. ɺ ʄʦʩʢʦʚʩʴʢʽʡ ʪʘ ʄʝʟʝʥʩʴʢʽʡ ʩʠʥʝʢʣʽʟʘʭ 

ʪʦʚʱʠʥʘ ʪʨʽʘʩʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 200 ʤ, ʘ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʋʢʨʘʾʥʩʴʢʦʾ ʩʠʥʝʢʣʽʟʠ 

(ʤʝʟʦʢʘʡʥʦʟʦʡʩʴʢʘ ʯʘʩʪʠʥʘ ɼɼɿ) ʽ ʇʨʠʢʘʩʧʽʡʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʚʦʥʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 1 ʢʤ.  

ʖʨʩʴʢʽ ʚʽʜʢʣʘʜʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʟʘ ʩʢʣʘʜʦʤ. ʋ ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʘʭ ʧʝʨʝʚʘʞʘʶʪʴ ʥʘʩʠʯʝʥʽ 

ʨʝʰʪʢʘʤʠ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʬʘʫʥʠ ʢʘʨʙʦʥʘʪʥʽ ʪʝʪʠʯʥʽ ʬʘʮʽʾ, ʫ ʧʽʚʥʽʯʥʠʭ ï ʧʦʰʠʨʝʥʽ ʛʣʠʥʠʩʪʽ ʙʦʨʝʘʣʴʥʽ. 

ɼʣʷ ʥʠʞʥʴʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʜʜʽʣʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʨʦʟʚʠʪʦʢ ʚʫʛʣʝʥʦʩʥʠʭ ʪʦʚʱ. ʊʦʚʱʠʥʘ ʶʨʠ ʥʘ ʉɭʇ 

ʩʪʘʥʦʚʠʪʴ 200-400 ʤ, ʨʽʟʢʦ ʟʙʽʣʴʰʫʶʯʠʩʴ ʥʘ ʾʾ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʽʜʥʠʭ ʦʢʨʘʾʥʘʭ (ʇʨʠʜʦʙʨʫʜʟʴʢʠʡ ʽ 

ʉʪʨʠʡʩʴʢʠʡ ʧʨʦʛʠʥʠ) ʽ ʚ ʇʨʠʢʘʩʧʽʾ (ʜʦ 750-800 ʤ).  

ʇʦʜʽʙʥʘ ʜʦ ʶʨʠ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʬʘʮʽʡ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽ ʜʣʷ ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʦʩʦʙʣʠʚʦ ʚʝʨʭʥʴʦʛʦ 

ʚʽʜʜʽʣʫ. ʋ ʮʝʥʪʨʘʣʴʥʠʭ ʨʘʡʦʥʘʭ ʉɭʇ ʧʦʰʠʨʝʥʽ ʛʣʘʫʢʦʥʽʪʦʚʽ ʧʽʩʢʦʚʠʢʠ ʟ ʬʦʩʬʦʨʠʪʘʤʠ, ʫ ʧʽʚʜʝʥʥʠʭ ï 
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ʧʠʩʘʣʴʥʘ ʢʨʝʡʜʘ, ʤʝʨʛʝʣʽ, ʚʘʧʥʷʢʠ ʟʽ ʩʪʷʞʽʥʥʷʤʠ ʢʨʝʤʝʥʽʚ. ɹʘʛʘʪʘ ʽ ʨʽʟʥʦʤʘʥʽʪʥʘ ʬʘʫʥʘ ʜʦʟʚʦʣʷʻ 

ʚʠʜʽʣʷʪʠ ʷʨʫʩʠ ʢʨʝʡʜʠ. ʊʦʚʱʠʥʘ ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʫ ʧʽʚʜʝʥʥʠʭ ʥʘʧʨʷʤʢʘʭ, 

ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʝʣʠʯʠʥ ʫ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʟʘʧʘʜʠʥ. ʊʘʢ, ʫ ʄʦʩʢʦʚʩʴʢʽʡ ʩʠʥʝʢʣʽʟʽ 

ʪʦʚʱʠʥʘ ʢʨʝʡʜʠ ʩʪʘʥʦʚʠʪʴ 300 ʤ, ʫ ʃʴʚʽʚʩʴʢʽʡ, ʋʢʨʘʾʥʩʴʢʽʡ, ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʽʡ, ʋʣʴʷʥʽʚʩʴʢʦ-

ʉʘʨʘʪʦʚʩʴʢʽʡ ʽ ʇʨʠʢʘʩʧʽʡʩʴʢʽʡ ï 600-900 ʤ.  

ʂʘʡʥʦʟʦʡ ʧʦʰʠʨʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʽʚʜʥʽ ʧʣʘʪʬʦʨʤʠ (ʋʢʨʘʾʥʩʴʢʘ, ʋʣʴʷʥʽʚʩʴʢʦ-ʉʘʨʘʪʦʚʩʴʢʘ, 

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʘ, ʇʨʠʢʘʩʧʽʡʩʴʢʘ ʩʠʥʝʢʣʽʟʠ). ʇʘʣʝʦʛʝʥ ʫ ʤʦʨʩʴʢʠʭ ʬʘʮʽʷʭ ʚʽʜʦʤʠʡ ʚ ʋʢʨʘʾʥʩʴʢʽʡ 

ʩʠʥʝʢʣʽʟʽ, ʜʝ ʧʝʨʝʚʘʞʘʶʪʴ ʛʣʘʫʢʦʥʽʪʦʚʽ ʧʽʩʢʦʚʠʢʠ ʽ çʛʦʣʫʙʽè ʤʝʨʛʝʣʽ (ʢʠʾʚʩʴʢʘ ʩʚʽʪʘ), ʪʘ ʥʘ ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʠʭ ʽ ʧʽʚʜʝʥʥʠʭ ʩʭʠʣʘʭ ʋʑ, ʜʝ ʰʠʨʦʢʠʡ ʨʦʟʚʠʪʦʢ ʤʘʶʪʴ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ. ʅʘ ʋʑ ʨʦʟʤʽʱʝʥʽ 

ʚʫʛʣʝʥʦʩʥʽ ʚʽʜʢʣʘʜʠ (ʙʫʯʘʮʴʢʠʡ ʨʝʛʽʦʷʨʫʩ). ʊʦʚʱʠʥʘ ʧʘʣʝʦʛʝʥʫ ʜʦʩʷʛʘʻ 1,0-1,3 ʢʤ. 

ʋ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʽʡ ʟʘʧʘʜʠʥʽ ʧʦʰʠʨʝʥʽ ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʦʣʽʛʦʮʝʥʫ-ʤ̔ ʦʮʝʥʫ (ʤʘʡʢʦʧʩʴʢʘ ʩʝʨʽʷ), ʷʢʽ 

ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʠʣʽ ʋʑ ʟʘʤʽʱʫʶʪʴʩʷ ʫʟʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʠʤʠ ʤʘʥʛʘʥʦʥʦʩʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ (ʦʣʽʛʦʮʝʥ).  

ʄʦʨʩʴʢʽ ʚʽʜʢʣʘʜʠ ʥʝʦʛʝʥʫ ʧʦʰʠʨʝʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʪʘ ʟʘʭʽʜʥʦʤʫ ʩʭʠʣʘʭ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʱʠʪʘ, ʘ ʪʘʢʦʞ ʫ ʇʦʚʦʣʞʽ. ʇʝʨʝʚʘʞʘʶʪʴ ʤʦʨʩʴʢʽ ʪʘ ʫʟʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʽ ʧʽʩʢʦʚʠʢʠ, ʚʘʧʥʷʢʠ ʪʘ ʛʣʠʥʠ. 

ʜʽʣʷʥʢʘʤʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʨʠʬʦʛʝʥʥʽ ʬʘʮʽʾ (ʊʦʚʪʨʠ). ʋ ʇʦʚʦʣʞʽ ʧʝʨʝʚʘʞʘʶʪʴ ʘʣʶʚʽʘʣʴʥʽ, ʣʽʤʥʽʯʥʽ, 

ʩʦʣʦʥʫʚʘʪʦʚʦʜʥʽ ʪʘ ʤʦʨʩʴʢʽ  ʚʽʜʢʣʘʜʠ ʘʢʯʘʛʠʣʴʩʴʢʦʛʦ ʷʨʫʩʫ, ʪʦʚʱʠʥʦʶ ʜʦ 500 ʤ. ʊʦʚʱʠʥʘ ʥʝʦʛʝʥʫ 

ʩʪʘʥʦʚʠʪʴ 400-850 ʤ 

ʄʦʨʩʴʢʽ ʯʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ ʧʦʰʠʨʝʥʽ ʚ ʤʦʨʷʭ ʪʘ ʾʭ ʧʨʠʙʝʨʝʞʥʠʭ ʯʘʩʪʠʥʘʭ (ɹʘʣʪʽʡʩʴʢʝ, 

ɹʘʨʝʥʮʦʚʝ, ɹʽʣʝ, ʏʦʨʥʝ, ʂʘʩʧʽʡʩʴʢʝ). ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʠʩʪʝʤʠ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽʡ ʩʫʰʽ ʻ ʣʴʦʜʦʚʠʢʦʚʽ ʚʽʜʢʣʘʜʠ. ɺʦʥʠ ʬʦʨʤʫʚʘʣʠʩʴ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʣʴʦʜʦʚʠʢʦʚʠʭ 

ʬʘʟ, ʨʦʟʤʝʞʦʚʘʥʠʭ ʤʽʞʣʴʦʜʦʚʠʢʦʚʠʤ ʝʧʦʭʘʤʠ. ʋ ʤʝʞʘʭ ʉɭʇ ʚʠʜʽʣʷʶʪʴ ʦʢʩʴʢʫ, ʜʥʽʧʨʦʚʩʴʢʫ, 

ʤʦʩʢʦʚʩʴʢʫ ʪʘ ʚʘʣʜʘʡʩʴʢʫ ʬʘʟʠ ʟʣʝʜʝʥʽʥʥʷ. ʅʘʡʟʥʘʯʥʽʰʦʶ ʩʝʨʝʜ ʥʠʭ ʙʫʣʘ ʜʥʽʧʨʦʚʩʴʢʘ ʬʘʟʘ, ʧʽʜ ʯʘʩ 

ʷʢʦʾ ʣʴʦʜʦʚʠʢ ʧʝʨʝʢʨʠʚʘʚ ʇʽʚʥʽʯʥʫ ʯʘʩʪʠʥʫ ʋʢʨʘʾʥʠ ʪʘ ʫ ʚʠʛʣʷʜʽ ʚʫʟʴʢʦʛʦ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʷʟʠʢʘ ʤʘʡʞʝ 

ʜʦʩʷʛʘʚ ʰʠʨʦʪʠ ʩʫʯʘʩʥʦʛʦ ʤʽʩʪʘ ɼʥʽʧʨʘ. ʈʝʟʫʣʴʪʘʪ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʟʣʝʜʝʥʽʥʥʷ ï ʤʦʨʝʥʥʽ, ʚʦʜʥʦ-

ʣʴʦʜʦʚʠʢʦʚʽ ʪʘ ʝʦʣʦʚʽ (ʣʝʩʠ ʽ ʣʝʩʦʚʠʜʥʽ ʩʫʛʣʠʥʢʠ) ʚʽʜʢʣʘʜʠ ʤʽʥʣʠʚʦʾ ʪʦʚʱʠʥʠ. 

ʇʣʘʪʬʦʨʤʥʠʡ ʤʘʛʤʘʪʠʟʤ. ɿʘʬʽʢʩʦʚʘʥʦ ʜʝʢʽʣʴʢʘ ʩʧʘʣʘʭʽʚ ʤʘʛʤʘʪʠʟʤʫ ʥʘ ʩʫʙʧʣʘʪʬʦʨʤʥʦʤʫ ʽ 

ʧʣʘʪʬʦʨʤʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʉɭʇ. ʅʘ ʩʫʙʧʣʘʪʬʦʨʤʥʦʤʫ ʝʪʘʧʽ ʚʠʥʠʢʣʘ ʪʨʘʧʦʚʘ ʬʦʨʤʘʮʽʷ ʥʠʞʥʴʦʛʦ 

ʚʝʥʜʫ (ʝʜʽʘʢʘʨʽʶ ʄʉʐ). ʂʨʽʤ ʚʫʣʢʘʥʦʛʝʥʥʠʭ ʧʦʨʽʜ ʙʝʨʝʩʪʦʚʝʮʴʢʦʾ ʩʚʽʪʠ ʚʦʣʠʥʩʴʢʦʾ ʩʝʨʽʾ, ʥʘ ʨʽʟʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʨʠʬʝʡʩʴʢʦʾ ʧʦʣʽʩʴʢʦʾ ʩʝʨʽʾ ʚʠʷʚʣʝʥʽ ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ ʛʘʙʨʦ-ʜʽʦʨʠʪʽʚ, ʧʽʢʨʠʪʦʚʠʭ ʽ 

ʧʝʛʤʘʪʦʾʜʥʠʭ ʛʘʙʨʦ, ʚʽʢ ʷʢʠʭ ʡʤʦʚʽʨʥʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʢʫ ʚʫʣʢʘʥʽʪʽʚ. ʉʭʦʞʽ ʚʫʣʢʘʥʽʯʥʽ ʽ ʽʥʪʨʫʟʠʚʥʽ ʧʦʨʦʜʠ 

ʚʽʜʦʤʽ ʪʘʢʦʞ ʚ ʨʷʜʽ ʘʚʣʘʢʦʛʝʥʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʉɭʇ. 

ʇʽʟʥʽʰʠʡ ʩʧʘʣʘʭ ʤʘʛʤʘʪʠʟʤʫ ʧʨʠʧʘʜʘʻ ʥʘ ʜʝʚʦʥʩʴʢʠʡ ʧʝʨʽʦʜ, ʢʦʣʠ ʚʽʜʙʫʣʘʩʷ ʩʫʪʪʻʚʘ ʩʪʨʫʢʪʫʨʥʘ 

ʧʝʨʝʙʫʜʦʚʘ ʧʣʘʪʬʦʨʤʠ. ʄʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ ʜʝʚʦʥʫ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʨʠʬʪʦʛʝʥʝʟʫ, ʱʦ ʨʦʟʧʦʯʘʚʩʷ ʫ ʩʝʨʝʜʥʴʦʤʫ ʜʝʚʦʥʽ (ʨʠʩ. 2.9). 

ʅʘ ʜʝʚʦʥ ʧʨʠʭʦʜʠʪʴʩʷ ʪʘʢʦʞ ʚʠʥʠʢʥʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʣʫʞʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʠʭ ʽʥʪʨʫʟʠʚʥʠʭ 

ʤʘʩʠʚʽʚ ɹʘʣʪʽʡʩʴʢʦʛʦ ʱʠʪʘ. ʉʝʨʝʜ ʥʠʭ ʂʦʚʜʦʨ, ɸʬʨʠʢʘʥʜʘ, ɺʫʦʨʽ-ʗʨʚʽ ʪʘ ʽʥ. ʄʘʩʠʚʠ ʤʘʶʪʴ 

ʢʦʥʮʝʥʪʨʠʯʥʦ-ʟʦʥʘʣʴʥʫ ʙʫʜʦʚʫ. ɰʭ ʮʝʥʪʨʘʣʴʥʽ ʯʘʩʪʠʥʠ ʧʦʙʫʜʦʚʘʥʽ ʦʣʽʚʽʥʽʪʘʤʠ, ʧʝʨʠʜʦʪʠʪʘʤʠ, 

ʧʽʨʦʢʩʝʥʽʪʘʤʠ, ʧʝʨʝʬʽʨʽʡʥʽ ï ʽʡʦʣʽʪʘʤʠ, ʤʝʣʴʪʝʡʛʽʪʘʤʠ, ʷʢʫʧʽʨʘʥʛʽʪʘʤʠ, ʥʝʬʝʣʽʥʦʚʠʤʠ ʩʽʻʥʽʪʘʤʠ. 

ʈʘʜʽʦʣʦʛʽʯʥʠʡ ʚʽʢ ʮʠʭ ʧʦʨʽʜ ï 340-350 ʄʘ.  

ʋ ʩʝʨʝʜʥʴʦʤʫ- ʧʽʟʥʴʦʤʫ ʜʝʚʦʥʽ ʚʽʜʙʫʣʦʩʷ ʚʪʦʨʛʥʝʥʥʷ ʢʽʤʙʝʨʣʽʪʦʚʠʭ ʪʽʣ ɸʨʭʘʥʛʝʣʴʩʴʢʦʾ 

ʘʣʤʘʟʦʥʦʩʥʦʾ ʧʨʦʚʽʥʮʽʾ. ɸ ʚ ʢʘʨʙʦʥʽ ʥʘ ɹʘʣʪʽʡʩʴʢʦʤʫ ʱʠʪʽ ʩʬʦʨʤʫʚʘʣʠʩʴ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʽ ʽʥʪʨʫʟʽʾ 

ʍʽʙʽʥʩʴʢʦʛʦ ʽ ʃʘʚʦʟʝʨʩʴʢʦʛʦ ʤʘʩʠʚʽʚ, ʩʢʣʘʜʝʥʽ ʧʦʨʦʜʘʤʠ ʣʫʞʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʨʷʜʫ, ʱʦ ʚʤʽʱʫʶʪʴ 

ʢʨʫʧʥʽ ʨʦʜʦʚʠʱʘ ʘʧʘʪʠʪʽʚ. ɯʟʦʪʦʧʥʠʡ ʚʽʢ ʤʘʩʠʚʽʚ ï 290 ʄʘ. 

ʄʘʛʤʘʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʧʝʨʤʩʴʢʦʛʦ ʚʽʢʫ ʚʽʜʦʤʘ ʚ ʛʨʘʙʝʥʽ ʆʩʣʦ, ʜʝ ʩʬʦʨʤʫʚʘʣʠʩʴ ʚʫʣʢʘʥʽʪʠ, ʧʣʫʪʦʥʠ 

ʽ ʜʘʡʢʠ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʣʫʛʽʚ.  

ʊʝʢʪʦʥʽʢʘ. ɺ ʙʫʜʦʚʽ ʉɭʇ ʚʠʜʽʣʷʶʪʴ ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ ʽ ʧʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ ʟ ʨʽʟʢʦ 

ʚʽʜʤʽʥʥʠʤʠ ʩʪʠʣʷʤʠ ʪʝʢʪʦʥʽʢʠ. ʗʢ ʫʞʝ ʚʢʘʟʫʚʘʣʦʩʴ, ʚ ʩʪʨʫʢʪʫʨʽ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 

ʧʣʘʪʬʦʨʤʠ ʚʠʜʽʣʷʻʪʴʩʷ ʪʨʠ ʩʝʛʤʝʥʪʠ (ʛʝʦʙʣʦʢʠ) ï ʌʝʥʦʩʢʘʥʜʽʷ, ʉʘʨʤʘʪʽʷ ʽ ɺʦʣʛʦ-ʋʨʘʣʽʷ, ʷʢʽ ʚ ʘʨʭʝʾ 

ʨʦʟʚʠʚʘʣʠʩʴ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʽ ʪʽʣʴʢʠ ʫ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʾ ʟôʻʜʥʘʣʠʩʴ ʚ ʻʜʠʥʝ ʮʽʣʝ. ʊʦʤʫ ʫ 

ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʩʫʯʘʩʥʘ ʩʪʨʫʢʪʫʨʘ ʬʫʥʜʘʤʝʥʪʫ ʚʢʣʶʯʘʻ ʘʨʭʝʡʩʴʢʽ ʤʘʩʠʚʠ (ʝʦʢʨʘʪʦʥʠ), ʷʢʽ 

çʟʮʝʤʝʥʪʦʚʘʥʽè ʧʨʦʪʝʨʦʟʦʡʩʴʢʠʤʠ ʩʢʣʘʜʯʘʩʪʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ɺ ʮʽʣʦʤʫ ʚʦʥʘ ʤʘʻ ʪʠʧʦʚʫ ʜʣʷ 

ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʣʘʪʬʦʨʤ ʩʢʣʘʜʯʘʩʪʦ-ʙʣʦʢʦʚʫ ʙʫʜʦʚʫ, ʷʢʘ ʥʘ ʉɭʇ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʘ ʥʘ 

ɹʘʣʪʽʡʩʴʢʦʤʫ ʽ ʋʢʨʘʾʥʩʴʢʦʤʫ ʱʠʪʘʭ.  
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ʈʠʩ. 2.9. ʄʘʛʤʘʪʠʟʤ ɼʥʽʧʨʦʚʩʴʢʦɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ 

 

ʅʘ ɹʘʣʪʽʡʩʴʢʦʤʫ ʱʠʪʽ ʚʠʜʽʣʷʶʪʴʩʷ ʄʫʨʤʘʥʩʴʢʠʡ, ʂʦʣʴʩʴʢʠʡ, ɹʽʣʦʤʦʨʩʴʢʠʡ, ʂʘʨʝʣʴʩʴʢʠʡ, 

ʉʚʝʢʦʬʝʥʩʴʢʠʡ ʽ ʉʚʝʢʦʥʦʨʚʝʟʴʢʠʡ ʤʝʛʘʙʣʦʢʠ. ʋʢʨʘʾʥʩʴʢʠʡ ʱʠʪ ʚʢʣʶʯʘʻ ɺʦʣʠʥʩʴʢʠʡ, ɼʥʽʩʪʨʦʚʩʴʢʦ-

ɹʫʟʴʢʠʡ, ʈʦʩʠʥʩʴʢʦ-ʊʽʢʠʮʴʢʠʡ, ɯʥʛʫʣʴʩʴʢʠʡ, ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʠʡ, ʇʨʠʘʟʦʚʩʴʢʠʡ ʤʝʛʘʙʣʦʢʠ. 

ʄʝʛʘʙʣʦʢʠ ʨʦʟʜʽʣʝʥʽ ʨʦʟʣʦʤʘʤʠ, ʱʦ ʯʘʩʪʦ ʤʘʶʪʴ ʚʠʛʣʷʜ ʩʢʣʘʜʥʦʧʦʙʫʜʦʚʘʥʠʭ ʤʽʞʙʣʦʢʦʚʠʭ (ʰʦʚʥʠʭ 

ʘʙʦ ʩʫʪʫʨʥʠʭ) ʟʦʥ, ʧʦʜʝʢʫʜʠ ʫʩʢʣʘʜʥʝʥʠʭ ʥʘʩʫʚʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ɹʝʟʩʫʤʥʽʚʥʦ, ʱʦ ʽ ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ 

ʬʫʥʜʘʤʝʥʪ ʨʝʰʪʠ ʤʝʥʰʝ ʚʠʚʯʝʥʦʾ ʪʝʨʠʪʦʨʽʾ ʉɭʇ ʤʘʻ ʧʦʜʽʙʥʫ ʙʫʜʦʚʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ɹʽʣʦʨʫʩʴʢʦʛʦ, ɺʦʨʦʥʝʟʴʢʦʛʦ ʪʘ ɺʦʣʛʦ-ʋʨʘʣʴʩʴʢʦʛʦ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʤʘʩʠʚʽʚ. ʆʩʢʽʣʴʢʠ 

ʨʦʟʚʠʪʦʢ ʟʘʟʥʘʯʝʥʠʭ ʤʝʛʘʙʣʦʢʽʚ ʚʽʜʙʫʚʘʚʩʷ ʚʽʜʥʦʩʥʦ ʘʚʪʦʥʦʤʥʦ, ʾʭ ʛʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʤʘʻ ʩʫʪʪʻʚʽ 

ʚʽʜʤʽʥʥʦʩʪʽ. 

ʅʘʡʜʘʚʥʽʰʠʤʠ ʘʨʭʝʡʩʴʢʠʤʠ ʪʝʢʪʦʥʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʤʝʛʘʙʣʦʢʽʚ ʻ ʛʨʘʥʫʣʽʪʦ-ʛʥʝʡʩʦʚʽ ʦʙʣʘʩʪʽ, ʱʦ 

ʩʢʣʘʜʝʥʽ ʪʦʥʘʣʽʪ-ʪʨʦʥʜôʻʤʽʪ ʛʨʘʥʦʜʽʦʨʠʪʦʚʦʶ ʬʦʨʤʘʮʽʻʶ (ʊʊɻ). ʅʘ ɹʘʣʪʽʡʩʴʢʦʤʫ ʱʠʪʽ ʮʷ ʬʦʨʤʘʮʽʷ 

ʩʢʣʘʜʘʻ ʄʫʨʤʘʥʩʴʢʠʡ ʽ ʂʦʣʴʩʴʢʠʡ ʤʝʛʘʙʣʦʢʠ, ʱʦ ʨʦʟʜʽʣʝʥʽ ɹʽʣʦʤʦʨʩʴʢʠʤ (ʃʘʧʣʘʥʜʩʴʢʦ-ʂʦʣʴʩʴʢʠʤ) 

ʛʨʘʥʫʣʽʪʦ-ʛʥʝʡʩʦʚʠʤ ʧʦʷʩʦʤ ï ʩʢʣʘʜʥʦʶ ʧʦʢʨʠʚʥʦ-ʥʘʩʫʚʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. ʊʠʧʦʚʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 

ʚʢʘʟʘʥʠʭ ʤʝʛʝʙʣʦʢʽʚ ʻ ʛʨʘʥʽʪʦ-ʛʝʡʩʦʚʽ ʢʫʧʦʣʠ.  

ʅʘ ʋʑ ʜʦ ʥʘʡʜʘʚʥʽʰʠʭ ʛʨʘʥʫʣʽʪʦʚʦ-ʛʥʝʡʩʦʚʠʭ ʥʘʣʝʞʠʪʴ ɼʥʽʩʪʨʦʚʩʴʢʦ-ɹʫʟʴʢʠʡ ʪʘ ʇʨʠʘʟʦʚʩʴʢʠʡ 

ʤʝʛʘʙʣʦʢʠ. ʅʘ ʨʝʰʪʽ ʪʝʨʠʪʦʨʽʾ ʉɭʇ ʧʝʨʝʚʘʞʥʦ ʟʘ ʛʝʦʬʽʟʠʯʥʠʤʠ ʜʘʥʠʤʠ ʚʠʜʽʣʷʶʪʴʩʷ 

ɿʘʭʽʜʥʦʣʠʪʦʚʩʴʢʠʡ, ɹʨʘʛʽʥʩʴʢʦ-ɹʨʷʥʩʴʢʠʡ, ɸʣʴʤʝʪʴʻʚʩʴʢʠʡ, ɾʠʛʫʣʴʦʚʩʴʢʦ-ʇʫʛʘʯʦʚʩʴʢʠʡ ʛʨʘʥʫʣʽʪʦʚʽ 

ʤʘʩʠʚʠ. ʅʘ ʟʘʭʦʜʽ ʧʣʘʪʬʦʨʤʠ ʚʠʜʽʣʷʻʪʴʩʷ ɹʽʣʦʨʫʩʴʢʦ-ʇʨʠʙʘʣʪʽʡʩʴʢʠʡ ʛʨʘʥʫʣʽʪʦʚʠʡ ʧʦʷʩ, ʷʢʠʡ ʪʫʪ 

ʨʦʟʜʽʣʷʻ ʉʘʨʤʘʪʩʴʢʠʡ ʽ ʌʝʥʦʩʢʘʥʜʩʴʢʠʡ ʩʝʛʤʝʥʪʠ ʬʫʥʜʘʤʝʥʪʘ ʉɭʇ. ɺʥʫʪʨʽʰʥʷ ʩʪʨʫʢʪʫʨʘ 

ʛʨʘʥʫʣʽʪʦʚʦ-ʛʥʝʡʩʦʚʠʭ ʦʙʣʘʩʪʝʡ ʚʠʚʯʝʥʘ ʥʝʜʦʩʪʘʪʥʴʦ. ʉʫʜʷʯʠ ʟ ɼʥʽʩʪʨʦʚʩʴʢʦ-ɹʫʟʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ 

ʋʑ, ʜʣʷ ʥʝʾ ʭʘʨʘʢʪʝʨʥʽ ʤʽʛʤʘʪʠʪ-ʝʥʜʝʨʙʽʪʦʚʽ ʢʫʧʦʣʴʥʽ ʩʪʨʫʢʪʫʨʠ. ʊʫʪ ʚʽʜʦʤʽ ɻʘʡʚʦʨʦʥʩʴʢʠʡ, 

ʃʽʪʠʥʩʴʢʠʡ, ʐʘʨʛʦʨʦʜʩʴʢʠʡ, ɺʽʥʴʢʦʚʝʮʴʢʠʡ ʢʫʧʦʣʠ. ʋ ʩʪʨʫʢʪʫʨʽ ʛʨʘʥʫʣʽʪʦ-ʛʥʝʡʩʦʚʦʾ ʦʙʣʘʩʪʽ ɺʦʣʛʦ-

ʋʨʘʣʴʩʴʢʦʛʦ ʩʝʛʤʝʥʪʘ ʚʠʜʽʣʷʶʪʴ ʊʦʢʤʦʚʩʴʢʠʡ ʦʚʦʾʜ. ʈʘʟʦʤ ʟ ʪʠʤ, ʜʣʷ ʛʨʘʥʫʣʽʪ-ʘʤʬʽʙʦʣʽʪʦʚʦʛʦ 

ʈʦʩʠʥʩʴʢʦ-ʊʽʢʠʮʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ ʋʑ ʭʘʨʘʢʪʝʨʥʽ ʣʽʥʽʡʥʽ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʩʫʙʤʝʨʝʜʽʦʥʘʣʴʥʦʛʦ 

ʧʨʦʩʪʷʛʘʥʥʷ.  

ɹʽʣʴʰ ʤʦʣʦʜʽ ʥʝʦʘʨʭʝʡʩʴʢʽ ʤʝʛʘʙʣʦʢʠ ʽ ʯʘʩʪʠʥʠ ʤʝʛʘʙʣʦʢʽʚ ʥʘʣʝʞʘʪʴ ʜʦ ʛʨʘʥʽʪ-ʟʝʣʝʥʦʢʘʤôʷʥʠʭ 

ʦʙʣʘʩʪʝʡ (ɻɿʆ). ʅʘ ɹʘʣʪʽʡʩʴʢʦʤʫ ʱʠʪʽ ï ʮʝ ʂʘʨʝʣʴʩʴʢʘ ɻɿʆ, ʥʘ ʋʑ ï ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʘ ʽ 

ʯʘʩʪʢʦʚʦ ʇʨʠʘʟʦʚʩʴʢʘ. ʂʘʨʝʣʴʩʴʢʘ ɻɿʆ ʚʢʣʶʯʘʻ ʜʝʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʟʝʣʝʥʦʢʘʤôʷʥʠʭ ʩʪʨʫʢʪʫʨ, ʱʦ 

ʛʨʫʧʫʶʪʴʩʷ ʚ ʨʷʜ ʛʨʘʥʽʪ-ʟʝʣʝʥʦʢʘʤôʷʥʠʭ ʧʦʷʩʽʚ, ʩʝʨʝʜ ʷʢʠʭ, ʟʦʢʨʝʤʘ ʂʫʭʤʦ-ʉʫʦʤʽʩʘʣʤʽ-ʊʽʧʘʩʷʨʚʽ, 

ɻʽʤʦʣʴʩʴʢʦ-ʂʦʩʪʦʤʫʰʩʴʢʘ, ɺʝʜʣʦʟʝʨʩʴʢʦ-ʉʝʛʦʟʝʨʩʴʢʘ, ʗʣʦʥʚʘʘʨʘ, ʉʫʤʦʟʝʨʦ-ʂʝʥʦʟʝʨʦ ʪʘ ʽʥ. ʇʦʷʩʠ 

ʚʠʪʷʛʥʫʪʽ ʫ ʧʽʚʥʽʯ-ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʪʘ ʨʦʟʜʽʣʝʥʽ ʘʨʭʝʡʩʴʢʠʤʠ ʛʨʘʥʽʪʦ-ʛʥʝʡʩʦʚʠʤʠ 

ʢʫʧʦʣʘʤʠ ʽ ʚʘʣʘʤʠ. 

ɿʝʣʝʥʦʢʘʤôʷʥʽ ʩʪʨʫʢʪʫʨʠ ʋʑ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ɹʘʣʪʽʡʩʴʢʦʛʦ ʱʠʪʘ, ʥʝ ʫʪʚʦʨʶʶʪʴ ʧʦʷʩʽʚ, ʘ ʤʘʶʪʴ 

ʚʠʛʣʷʜ ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨ, ʱʦ ʨʦʟʜʽʣʝʥʽ ʛʨʘʥʽʪʦ-ʛʥʝʡʩʦʚʠʤʠ ʢʫʧʦʣʘʤʠ (ʉʘʢʩʘʛʘʥʩʴʢʠʤ, ɼʝʤʫʨʠʥʩʴʢʠʤ, 
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ʇ'ʷʪʠʭʘʪʩʴʢʠʤ ʪʘ ʽʥ.). ʋ ʤʝʞʘʭ ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʘ ʚʽʜʦʤʽ ʂʦʙʝʣʷʮʴʢʘ, ʂʦʥʢʩʴʢʘ, 

ɺʝʨʭʽʚʮʽʚʩʴʢʘ, ʏʦʨʪʦʤʣʠʮʴʢʘ, ʉʫʨʩʴʢʘ, ɹʽʣʦʟʝʨʩʴʢʘ, ʄʘʣʦʩʦʬʽʾʚʩʴʢʘ ʟʝʣʝʥʦʢʘʤôʷʥʽ ʩʪʨʫʢʪʫʨʠ. ʋ 

ʇʨʠʘʟʦʚʩʴʢʦʤʫ ʤʝʛʘʙʣʦʮʽ ʪʘʢʽ ʩʪʨʫʢʪʫʨʠ ʪʷʞʽʶʪʴ ʜʦ ʡʦʛʦ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ (ʉʦʨʦʢʠʥʩʴʢʘ, 

ʂʦʩʠʚʮʽʚʩʴʢʘ, ʏʠʩʪʦʧʦʣʴʩʴʢʘ ʪʘ ʽʥ.). ʅʘ ɺʦʨʦʥʝʟʴʢʦʤʫ ʤʘʩʠʚʽ ʟʝʣʝʥʦʢʘʤôʷʥʽ ʩʪʨʫʢʪʫʨʠ ʛʨʫʧʫʶʪʴʩʷ ʫ 

ɹʽʣʛʦʨʦʜʩʴʢʦ-ʄʠʭʘʡʣʦʚʩʴʢʠʡ ʪʘ ʆʨʣʦʚʩʴʢʦ-ʊʽʤʩʴʢʠʡ ʧʦʷʩʠ.  

ʂʨʽʤ ʟʝʣʝʥʦʢʘʤôʷʥʠʭ, ʩʝʨʝʜ ʩʪʨʫʢʪʫʨ ʥʝʦʘʨʭʝʶ ʚʽʜʦʤʽ ʪʘʢʦʞ ʬʨʘʛʤʝʥʪʠ ʜʘʚʥʴʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ, 

ʩʢʣʘʜʝʥʽ ʽʥʰʠʤʠ ʬʦʨʤʘʮʽʷʤʠ. ʊʘʢ, ʫ ʤʝʞʘʭ ʈʦʩʠʥʩʴʢʦ-ʊʽʢʠʮʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ ʋʑ ʧʦʰʠʨʝʥʽ 

ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʽ ʣʽʥʽʡʥʽ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ, ʩʢʣʘʜʝʥʽ ʥʝʦʘʨʭʝʡʩʴʢʠʤʠ ʛʥʝʡʩʦ-ʘʤʬʽʙʦʣʽʪʦʚʠʤʠ 

ʪʦʚʱʘʤʠ ʪʘ ʟʘʣʽʟʦʨʫʜʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ɺʦʣʦʜʘʨʩʴʢʦ-ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʾ ʟʦʥʠ. 

ʇʨʦʪʝʨʦʟʦʡ ʟʦʩʝʨʝʜʞʝʥʠʡ ʤʽʞ ʙʣʦʢʘʤʠ ʘʨʭʝʡʩʴʢʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ. ɺ ʩʪʠʣʽ ʡʦʛʦ ʪʝʢʪʦʥʽʢʠ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʢʫʧʦʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʘʨʭʝʶ, ʧʝʨʝʚʘʞʘʻ ʣʽʥʽʡʥʘ ʩʢʣʘʜʯʘʩʪʽʩʪʴ. ɺʦʥʘ ʫʪʚʦʨʝʥʘ ʛʥʝʡʩʦʚʦ-ʩʣʘʥʮʝʚʠʤʠ 

ʧʦʨʦʜʘʤʠ, ʪʦʚʱʘʤʠ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ, ʟʨʽʜʢʘ ʢʘʨʙʦʥʘʪʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ʇʦʨʷʜ ʟ ʮʠʤ, ʥʘ 

ɹʘʣʪʽʡʩʢʦʤʫ ʱʠʪʽ (ʂʦʣʴʩʴʢʠʡ ʧʽʚʦʩʪʨʽʚ) ʩʝʨʝʜ ʘʨʭʝʡʩʴʢʠʭ ʫʪʚʦʨʝʥʴ ʚʠʜʽʣʷʻʪʴʩʷ ʇʝʯʝʥʟʴʢʦ-

ɺʘʨʟʫʛʩʴʢʠʡ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʟʝʣʝʥʦʢʘʤôʷʥʠʡ ʧʦʷʩ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʪʝʢʪʦʥʽʢʠ ʉʘʨʤʘʪʩʴʢʦʛʦ ʩʝʛʤʝʥʪʫ ʬʫʥʜʘʤʝʥʪʫ ʉɭʇ ʻ ʩʪʨʫʢʪʫʨʠ, ʱʦ 

ʧʦʙʫʜʦʚʘʥʽ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʦ-ʩʣʘʥʮʝʚʦʶ ʬʦʨʤʘʮʽʻʶ ʢʨʠʚʦʨʽʟʴʢʦʾ (ʋʑ) ʽ ʢʫʨʩʴʢʦʾ (ɺʦʨʦʥʝʟʴʢʠʡ 

ʤʘʩʠʚ) ʩʝʨʽʡ. ʗʢ ʜʣʷ ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʟʴʢʦʾ, ʪʘʢ ʽ ʜʣʷ ʂʫʨʩʴʢʦʾ ʪʝʢʪʦʥʽʯʥʠʭ ʟʦʥ ʭʘʨʘʢʪʝʨʥʘ ʣʽʥʽʡʥʘ 

ʩʢʣʘʜʯʘʩʪʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʽ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ. ʅʘ ʋʑ ʧʨʦʪʝʨʦʟʦʡʩʢʽ 

ʩʪʨʫʢʪʫʨʠ ʻ ʚʘʞʣʠʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʝʢʪʦʥʽʢʠ ɺʦʣʠʥʩʴʢʦʛʦ ʪʘ ɯʥʛʫʣʴʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʽʚ, ʘ ʪʘʢʦʞ 

ɻʦʣʦʚʘʥʽʚʩʴʢʦʾ, ɯʥʛʫʣʝʮʴʢʦ-ʂʨʠʚʦʨʽʟʴʢʦʾ ʪʘ ʆʨʽʭʦʚʦ-ʇʘʚʣʦʛʨʘʜʩʴʢʦʾ ʤʽʞʙʦʢʦʚʠʭ (ʰʦʚʥʠʭ) ʟʦʥ.  

ʈʦʟʨʠʚʥʽ (ʉʫʱʘʥʦ-ʇʝʨʞʘʥʩʴʢʘ ʟʦʥʘ) ʪʘ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʽʥʰʦʛʦ ɺʦʣʠʥʦ-ʇʦʣʽʩʴʢʦʛʦ ʚʫʣʢʘʥʦ-

ʧʣʫʪʦʥʽʯʥʦʛʦ ʧʦʷʩʫ ʤʘʶʪʴ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʝ ʧʨʦʩʪʷʛʘʥʥʷ. ʎʝʡ ʧʦʷʩ ʨʦʟʤʽʱʝʥʠʡ  ʥʘ ʢʨʘʡʥʴʦʤʫ 

ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʋʑ ʽ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʚ ʤʝʞʘʭ ɹʽʣʦʨʫʩʴʢʦʛʦ ʤʘʩʠʚʫ, ʜʝ ʚʽʜʦʤʠʡ ʷʢ ʆʩʥʠʮʴʢʦ-

ʄʽʢʘʰʝʚʠʮʴʢʠʡ. ɺʢʘʟʘʥʽ ʧʦʷʩʠ ʻ ʯʘʩʪʠʥʘʤʠ ʻʜʠʥʦʾ ɺʦʣʠʥʦ-ɼʚʽʥʩʴʢʦʾ ʤʦʙʽʣʴʥʦʾ ʟʦʥʠ, ʱʦ 

ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʜʘʣʝʢʦ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʧʣʘʪʬʦʨʤʠ.  

ʋ ʤʝʞʘʭ ʉʚʝʢʦʬʝʥʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʣʽʥʽʡʥʽ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʫʩʢʣʘʜʝʥʽ 

ɹʦʪʥʽʡʩʴʢʦ-ʃʘʜʦʟʴʢʠʤ ʥʘʩʫʚʦʤ, ʧʦ ʷʢʦʤʫ ʩʚʝʢʦʬʝʥʽʜʠ ʫʪʚʦʨʶʶʪʴ ʧʦʢʨʠʚʠ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ 

ʚʝʨʛʝʥʪʥʦʩʪʽ, ʯʘʩʪʢʦʚʦ ʧʝʨʝʢʨʠʚʘʶʯʠ ʂʘʨʝʣʴʩʴʢʫ ɻɿʆ. ʉʚʝʢʦʬʝʥʽʜʠ ʥʘ ʟʘʭʦʜʽ ʦʙʤʝʞʝʥʽ 

ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʠʤ ʊʨʘʥʩʩʢʘʥʜʠʥʘʚʩʴʢʠʤ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʠʤ ʧʦʷʩʦʤ ʤʘʥʪʽʡʥʦʛʦ ʧʦʭʦʞʝʥʥʷ. ʎʝʡ 

ʧʦʷʩ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʇʦʣʴʱʽ.  

ɺʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʪʝʢʪʦʥʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʬʫʥʜʘʤʝʥʪʘ ʉɭʇ ʥʘʣʝʞʠʪʴ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʤ 

ʤʘʛʤʘʪʠʯʥʠʤ ʧʣʫʪʦʥʘʤ, ʩʢʣʘʜʝʥʠʭ ʛʨʘʥʽʪʘʤʠ ʨʘʧʘʢʽʚʽ, ʛʘʙʨʦʾʜʘʤʠ ʪʘ ʣʫʞʥʠʤʠ ʛʨʘʥʽʪʘʤʠ. ʅʘ ʋʑ 

ʚʠʜʽʣʷʶʪʴʩʷ ʚʝʣʝʯʝʟʥʽ ʙʘʛʘʪʦʬʘʟʥʽ ʂʦʨʦʩʪʝʥʩʴʢʠʡ ʽ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʚʠʡ ʧʣʫʪʦʥʠ. ʅʘ 

ɹʘʣʪʽʡʩʴʢʦʤʫ ʱʠʪʽ ʛʨʘʥʽʪʠ ʨʘʧʘʢʽʚʽ ʩʢʣʘʜʘʶʪʴ ɺʠʙʦʨʟʴʢʠʡ, ʉʘʣʤʽʥʩʴʢʠʡ, ʃʘʽʪʽʣʘ (Laitila batholith) ʪʘ 

ʽʥʰʽ ʤʘʩʠʚʠ. ʉʝʨʝʜ ʤʘʛʤʘʪʠʯʥʠʭ ʫʪʚʦʨʝʥʴ ʋʑ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʣʫʞʥʠʤ ʤʘʩʠʚʘʤ 

ʇʨʠʘʟʦʚʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ (ʆʢʪʷʙʨʩʴʢʠʡ, ʂʘʣʴʯʠʮʴʢʠʡ). 

ʉʫʙʰʠʨʦʪʥʘ ʆʚʨʫʮʴʢʘ (ʦʚʨʫʯʽʡ), ʘ ʪʘʢʦʞ ʩʪʨʫʢʪʫʨʠ ɹʘʣʪʽʡʩʴʢʦʛʦ ʱʠʪʘ (ʚʝʧʩʽʡ ʽ ʭʦʛʣʘʥʜʽʡ ʯʠ ʾʭ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʘʥʘʣʦʛʠ ʩʫʙʽʦʪʥʽʡ ʪʘ ʽʦʪʥʽʡ) ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʤʦʣʦʩʦʾʜʥʽ ʫʪʚʦʨʝʥʥʷ ʤʽʞʛʽʨʩʴʢʠʭ 

ʧʨʦʛʠʥʽʚ, ʘʙʦ ʧʨʦʪʦʧʣʘʪʬʦʨʤʥʠʡ ʯʠ ʢʚʘʟʽʧʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ, ʱʦ ʫʪʚʦʨʠʚʩʷ ʥʘ ʟʘʚʝʨʰʘʣʴʥʠʭ ʩʪʘʜʽʷʭ 

ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʉɭʇ.   

ʅʘʡʤʦʣʦʜʰʽ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʩʪʨʫʢʪʫʨʠ ʬʫʥʜʘʤʝʥʪʫ ʉɭʇ ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʉʚʝʢʦʥʦʨʚʝʟʴʢʦʤʫ 

ʤʝʛʘʙʣʦʮʽ ɹʘʣʪʽʡʩʴʢʦʛʦ ʱʠʪʘ. ɺʽʥ ʩʢʣʘʜʥʦ ʧʦʙʫʜʦʚʘʥʠʡ ʽ ʻ ʢʦʣʘʞʝʤ ʨʷʜʫ ʨʽʟʥʦʚʽʢʦʚʠʭ ʪʝʨʨʝʡʥʽʚ, ʩʝʨʝʜ 

ʷʢʠʭ ʆʤʦʣʴ-ʍʦʨʨʝʜ, ɽʩʪʬʝʣʴ-ʄʘʨʩʪʨʘʥʜ, ʂʦʥʛʩʙʝʨʛ-ɹʘʤʙʣʝ ʪʘ ʽʥ. ʋ ʙʫʜʦʚʽ ʪʝʨʨʝʡʥʽʚ ʚʠʜʽʣʷʶʪʴʩʷ 

ʦʢʨʝʤʽ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ, ʟʦʢʨʝʤʘ ʩʫʙʰʠʨʦʪʥʠʡ ɼʘʣʴʩʣʘʥʜʩʴʢʠʡ ʩʠʥʢʣʽʥʦʨʽʡ, ʪʘ ʥʘʩʫʚʠ. ʊʝʨʨʝʡʥʠ 

ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦ ʚʠʪʷʛʥʫʪʽ ʪʘ ʨʦʟʜʽʣʝʥʽ ʟʦʥʘʤʠ ʨʦʟʣʦʤʽʚ, ʩʫʯʘʩʥʝ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʛʦʪʩʴʢʦʛʦ ʪʘ ʜʘʣʴʩʣʘʥʜʩʴʢʦʛʦ ʊʄʎ.  

ɺ ʙʫʜʦʚʽ ʧʣʘʪʬʦʨʤʥʦʛʦ ʯʦʭʣʘ ʚʠʜʽʣʷʻʪʴʩʷ ʨʷʜ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʠʥʠʢʣʠ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ ʉɭʇ. ʋ ʡʦʛʦ ʩʪʨʫʢʪʫʨʽ ʚʠʜʽʣʷʶʪʴʩʷ ʩʫʙʧʣʘʪʬʦʨʤʥʠʡ (ʘʚʣʘʢʦʛʝʥʥʠʡ ʘʙʦ ʜʦʧʣʠʪʥʠʡ) 

ʽ ʧʣʘʪʬʦʨʤʥʠʡ (ʧʣʠʪʥʠʡ) ʩʪʨʫʢʪʫʨʥʽ ʧʦʚʝʨʭʠ. ʉʫʙʧʣʘʪʬʦʨʤʥʠʡ ʧʦʚʝʨʭ ʧʦʙʫʜʦʚʘʥʠʡ ʤʝʨʝʞʝʶ 

ʨʠʬʝʡʩʴʢʠʭ ʘʚʣʘʢʦʛʝʥʽʚ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴ ʜʽʘʛʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ ʽ ʟʘʧʦʚʥʝʥʽ ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʟ 

ʙʘʟʘʣʴʥʠʤʠ ʛʨʫʙʦʫʣʘʤʢʦʚʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ʇʨʠʩʫʪʥʽ ʪʘʢʦʞ ʽʥʪʝʨʚʘʣʠ, ʩʢʣʘʜʝʥʽ ʙʘʟʘʣʴʪʘʤʠ ʽ ʪʫʬʘʤʠ 

ʪʦʚʱʠʥʦʶ ʧʝʨʰʽ ʩʦʪʥʽ ʤʝʪʨʽʚ ʪʘ ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ï ʩʠʣʠ, ʽ ʜʘʡʢʠ. ʅʘʡʙʽʣʴʰʠʤʠ 

ʘʚʣʘʢʦʛʝʥʘʤʠ ʻ ʂʘʤʩʴʢʦ-ɹʻʣʴʩʴʢʠʡ, ɸʙʜʫʣʽʥʩʢʠʡ, ʇʘʯʝʣʤʩʴʢʠʡ (ʈʷʟʘʥʦ-ʉʘʨʘʪʦʚʩʴʢʠʡ), 
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ʂʨʝʩʪʮʦʚʩʴʢʠʡ (ɺʘʣʜʘʡʩʴʢʠʡ), ʄʦʩʢʦʚʩʴʢʠʡ, ʉʦʣʽʛʘʣʠʮʴʢʠʡ, ʗʨʝʥʩʢʠʡ, ɻʞʘʪʩʴʢʠʡ, ʂʽʨʦʚʩʴʢʠʡ, 

ʆʥʝʟʴʢʠʡ, ʂʘʥʜʘʣʘʰʩʴʢʠʡ (ʜʠʚ. ʨʠʩ. 2.7). ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʋʢʨʘʾʥʠ ʚʠʜʽʣʷʻʪʴʩʷ ʥʝʛʣʠʙʦʢʠʡ 

ɺʦʣʠʥʦ-ʇʦʣʽʩʴʢʠʡ ʨʠʬʝʡʩʴʢʠʡ ʧʨʦʛʠʥ, ʷʢʠʡ, ʧʨʦʜʦʚʞʫʶʯʠʩʴ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ, ʟôʻʜʥʫʻʪʴʩʷ ʟ 

ʩʠʩʪʝʤʦʶ ʘʚʣʘʢʦʛʝʥʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʉɭʇ. 

ʋ ʧʣʘʪʬʦʨʤʥʦʤʫ (ʧʣʠʪʥʦʤʫ) ʯʦʭʣʽ, ʱʦ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚʠʱʝ, ʚʠʜʽʣʷʶʪʴʩʷ ʧʦʷʩʠ ʚʝʣʠʢʠʭ 

ʧʣʘʪʬʦʨʤʥʠʭ ʩʪʨʫʢʪʫʨ. ʊʘʢ, ɹʘʣʪʽʡʩʴʢʘ, ʄʦʩʢʦʚʩʴʢʘ ʽ ʄʝʟʝʥʩʴʢʘ ʩʠʥʝʢʣʽʟʠ ʫʪʚʦʨʶʶʪʴ ʰʠʨʦʢʠʡ ʧʦʷʩ 

ʥʝʛʘʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ, ʱʦ ʦʙʣʷʤʦʚʫʻ ʟ ʧʽʚʜʥʷ ʽ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ ɹʘʣʪʽʡʩʴʢʠʡ ʱʠʪ. ʅʘ ʧʽʚʜʥʽ ʚʽʥ ʤʝʞʫʻ 

ʟ ʧʦʷʩʦʤ ʘʥʪʝʢʣʽʟ ï ʄʘʟʫʨʩʴʢʦ-ɹʽʣʦʨʫʩʴʢʦʶ, ɺʦʨʦʥʝʟʴʢʦʶ ʽ ɺʦʣʛʦ-ʋʨʘʣʴʩʴʢʦʶ. ʑʝ ʜʘʣʽ ʥʘ ʧʽʚʜʝʥʴ 

ʨʦʟʪʘʰʦʚʘʥʽ ʛʣʠʙʦʢʽ ʟʘʧʘʜʠʥʠ ï ʇʨʠʧôʷʪʩʢʘ, ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʘ ʽ ʇʨʠʢʘʩʧʽʡʩʴʢʘ. ʅʘ ʧʦʯʘʪʢʫ 

ʜʝʩʪʨʫʢʮʽʾ ʉʘʨʤʘʪʩʴʢʦʛʦ ʱʠʪʘ ʫ ʩʝʨʝʜʥʴʦʤʫ ʜʝʚʦʥʽ ʫʪʚʦʨʠʚʩʷ ʇʨʠʧôʷʪʩʴʢʦ-ɼʥʽʧʨʦʚʩʴʢʠʡ ʛʨʘʙʝʥ, ʚ 

ʢʘʨʙʦʥʽ ʥʘ ʡʦʛʦ ʤʽʩʮʽ ʚʠʥʠʢʣʠ ʇʨʠʧôʷʪʩʴʢʘ ʽ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʘ ʟʘʧʘʜʠʥʠ, ʽ, ʥʘʨʝʰʪʽ, ʚ ʤʝʟʦʟʦʾ ʽ 

ʢʘʡʥʦʟʦʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʩʬʦʨʤʫʚʘʣʘʩʴ ʋʢʨʘʾʥʩʴʢʘ ʩʠʥʝʢʣʽʟʘ. ʅʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʠʣʽ ʋʑ 

ʨʦʟʪʘʰʦʚʘʥʘ ʤʦʣʦʜʘ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʘ ʟʘʧʘʜʠʥʘ, ʷʢʘ ʚʠʥʠʢʣʘ ʫ ʢʨʝʡʜʽ.  

ʋ ʇʨʠʢʘʩʧʽʡʩʴʢʽʡ ʟʘʧʘʜʠʥʽ ʟʘʬʽʢʩʦʚʘʥʦ ʤʘʢʩʠʤʘʣʴʥʝ ʥʘ ʧʣʘʪʬʦʨʤʽ ʟʘʥʫʨʝʥʥʷ ʬʫʥʜʘʤʝʥʪʫ ʜʦ 22 ʢʤ, 

ʘ ʪʘʢʦʞ ʩʫʙʦʢʝʘʥʽʯʥʘ ʟʝʤʥʘ ʢʦʨʘ. ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʇʨʠʧôʷʪʩʴʢʦʾ, 

ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʪʘ ʇʨʠʢʘʩʧʽʡʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʻ ʩʦʣʷʥʦʢʫʧʦʣʴʥʘ ʪʝʢʪʦʥʽʢʘ. ʋ ʇʨʠʧôʷʪʩʴʢʽʡ ʪʘ 

ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʽʡ ʟʘʧʘʜʠʥʽ ʩʦʣʷʥʦʢʫʧʦʣʴʥʽ ʩʪʨʫʢʪʫʨʠ ʫʪʚʦʨʝʥʽ ʨʫʭʦʤ ʚʝʨʭʥʴʦʜʝʚʦʥʩʴʢʠʭ 

ʩʦʣʝʥʦʩʥʠʭ ʪʦʚʱ, ʥʘʪʦʤʽʩʪʴ, ʫ ʇʨʠʢʘʩʧʽʡʩʴʢʽʡ ʟʘʧʘʜʠʥʽ ʧʨʦʮʝʩʠ ʛʘʣʦʢʽʥʝʟʫ ʧʦʚôʷʟʘʥʽ ʟ ʢʫʥʛʫʨʩʴʢʦʶ 

(ʨʘʥʥʴʦʧʝʨʤʩʴʢʦʶ) ʩʦʣʝʥʦʩʥʦʶ ʬʦʨʤʘʮʽʻʶ. 

ʅʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʦʢʨʘʾʥʽ ʉɭʇ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ ʬʦʨʤʫʚʘʣʠʩʴ ʩʪʨʫʢʪʫʨʠ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʢʦʾ ʧʣʠʪʠ ï ɺʦʣʠʥʦ-ʇʦʣʽʩʴʢʠʡ ʧʨʦʛʠʥ (ʨʠʬʝʡ-ʨʘʥʥʽʡ ʚʝʥʜ), ɼʥʽʩʪʝʨʩʴʢʠʡ ʧʝʨʠʢʨʘʪʦʥ 

(ʧʽʟʥʽʡ ʚʝʥʜ-ʨʘʥʥʽʡ ʜʝʚʦʥ), ʃʴʚʽʚʩʴʢʠʡ ʧʘʣʝʦʟʦʡʩʴʢʠʡ ʧʨʦʛʠʥ (ʩʝʨʝʜʥʽʡ ʜʝʚʦʥ-ʢʘʨʙʦʥ), ʉʪʨʠʡʩʴʢʠʡ ʽ 

ʇʨʠʜʦʙʨʫʜʟʴʢʠʡ ʶʨʩʴʢʽ ʧʨʦʛʠʥʠ ʪʘ ʃʴʚʽʚʩʴʢʘ ʢʨʝʡʜʦʚʘ ʤʫʣʴʜʘ.  

ʅʘ ʟʘʭʦʜʽ ʧʣʘʪʬʦʨʤʠ ʨʦʟʤʽʱʝʥʘ ʇʦʣʴʩʴʢʦ-ʃʠʪʦʚʩʴʢʘ ʟʘʧʘʜʠʥʘ, ʟʘʧʦʚʥʝʥʘ ʧʝʨʤʩʴʢʦ-ʤʝʟʦ-

ʢʘʡʥʦʟʦʡʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʪʦʚʱʠʥʦʶ ʜʦ 1000 ʤ, ʘ ʥʘ ʩʭʦʜʽ ï ʋʣʴʷʥʦʚʩʴʢʦ-ʉʘʨʘʪʦʚʩʴʢʘ, ʜʝ ʪʦʚʱʠʥʘ 

ʤʝʟʦʢʘʡʥʦʟʦʶ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 700 ʤ.  

ʎʽʢʘʚʠʤ ʝʣʝʤʝʥʪʦʤ ʪʝʢʪʦʥʽʢʠ ʻ ʛʣʷʮʽʦʜʠʩʣʦʢʘʮʽʾ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʨʫʭʦʤ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʣʴʦʜʦʚʠʢʘ ʧʦ 

ʜʦʣʠʥʽ ɼʥʽʧʨʘ (ʂʘʥʽʚʩʴʢʽ, ɻʨʘʜʠʟʴʢʽ). 

ʋʥʽʢʘʣʴʥʠʤʠ ʪʝʢʪʦʥʽʯʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʉɭʇ ʻ ʘʩʪʨʦʙʣʝʤʠ ï ʫʜʘʨʥʽ ʢʨʘʪʝʨʠ, ʱʦ ʚʠʥʠʢʣʠ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʘʜʽʥʥʷ ʢʨʫʧʥʠʭ ʢʦʩʤʽʯʥʠʭ ʪʽʣ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʽ ʩʝʨʝʜ ʥʠʭ ï ɹʦʚʪʠʩʴʢʘ ʘʩʪʨʦʙʣʝʤʘ 

(ʜʽʘʤʝʪʨʦʤ 24 ʢʤ), ʱʦ ʚʠʥʠʢʣʘ ʥʘ ʨʫʙʫʞʽ ʤʝʟʦʟʦʶ ʽ ʢʘʡʥʦʟʦʶ ʥʘ ʋʑ. ʋ ʩʝʨʝʜʥʽʡ ʶʨʽ ʫʪʚʦʨʠʣʠʩʴ 

ʆʙʦʣʦʥʩʴʢʘ ʘʩʪʨʦʙʣʝʤʘ, ʜʽʘʤʝʪʨʦʤ 20 ʢʤ, ʱʦ ʨʦʟʤʽʱʝʥʘ ʥʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʡ ʩʭʠʣ ʋʑ, ʽ ʇʝʯʫʞ-

ʂʘʪʫʥʩʴʢʘ ʘʩʪʨʦʙʣʝʤʠ (ʧʽʚʥʽʯʥʽʰʝ ʅʠʞʥʴʦʛʦ ʅʦʚʛʦʨʦʜʫ, ʈʌ), ʜʽʘʤʝʪʨʦʤ 80 ʢʤ. ʅʘ ʋʑ, ʢʨʽʤ ʪʦʛʦ 

ʚʽʜʦʤʽ ʘʩʪʨʦʙʣʝʤʠ ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʘ (ɿʝʣʝʥʦʛʘʡʩʴʢʘ, ɯʣʣʽʥʝʮʴʢʘ, ʈʦʪʤʽʩʪʨʽʚʩʴʢʘ). 

ɯʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʈʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʘ ʛʝʦʣʦʛʽʯʥʘ ʽʩʪʦʨʽʷ ʉɭʇ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ 

ʚʠʚʯʝʥʘ ʥʘ ɹʘʣʪʽʡʩʴʢʦʤʫ ʱʠʪʽ. ʄʝʛʘʙʣʦʢʠ ʮʴʦʛʦ ʱʠʪʘ ʬʦʨʤʫʚʘʣʠʩʴ ʧʨʦʪʷʛʦʤ ʧôʷʪʠ ʘʙʦ ʰʝʩʪʠ 

ʦʩʥʦʚʥʠʭ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʠʭ ʮʠʢʣʽʚ (Gaål, 1986; Goodwin, 2016).  

1. ʈʘʥʥʴʦʘʨʭʝʡʩʴʢʠʡ ʘʙʦ ʩʘʘʤʩʴʢʠʡ ʯʠ ʢʦʣʴʩʴʢʠʡ ʮʠʢʣ (> 2900 Ma) ï ʬʦʨʤʫʚʘʥʥʷ ʝʥʩʽʘʣʽʘʣʽʯʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ, ʪʦʥʘʣʽʪ-ʪʨʦʥʜôʻʤʽʪ-ʛʨʘʥʦʜʽʦʨʠʪʦʚʦʾ ʘʩʦʮʽʘʮʽʾ (ʊʊɻ) ʽ ʃʘʧʣʘʥʜʩʴʢʦʛʦ ʧʦʷʩʫ ʪʦʥʘʣʽʪʦʚʠʭ 

ʛʥʝʡʩʽʚ (3,1 Ga). ʅʘ ʋʑ ʬʦʨʤʫʶʪʴʩʷ ɼʥʽʩʪʨʦʚʩʴʢʦ-ɹʫʟʴʢʠʡ ʽ ʇʨʠʘʟʦʚʩʴʢʠʡ ʝʦʢʨʘʪʦʥʠ. 

2. ʇʽʟʥʴʦʘʨʭʝʡʩʴʢʠʡ ʘʙʦ ʙʽʣʦʤʦʨʩʴʢʡ ʮʠʢʣ (2900-2500 Ma) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʂʘʨʝʣʴʩʴʢʦʾ 

ʛʨʘʥʽʪʦ-ʟʝʣʝʥʦʢʘʤôʷʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʟʝʣʝʥʦʢʘʤôʷʥʠʭ ʩʪʨʫʢʪʫʨ ʉʘʨʤʘʪʩʴʢʦʛʦ ʩʝʛʤʝʥʪʫ (ʣʦʧʽʡ 

ɹʘʣʪʽʡʩʴʢʦʛʦ ʱʠʪʘ, ʜʽʧʨʦʚʽʡ ʋʑ, ʤʠʭʘʡʣʦʚʩʴʢʘ ʩʝʨʽʷ ɺʦʨʦʥʝʟʴʢʦʛʦ ʤʘʩʠʚʫ). ʎʠʢʣ ʟʘʚʝʨʰʠʚʩʷ 

ʢʦʥʩʦʣʽʜʘʮʽʻʶ ʂʦʣʴʩʴʢʦ-ʂʘʨʝʣʴʩʴʢʦʛʦ, ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʽ ʇʨʠʘʟʦʚʩʴʢʦʛʦ ʥʝʦʘʨʭʝʡʩʴʢʠʭ 

ʝʦʢʨʘʪʦʥʽʚ.  

3. ʂʘʨʝʣʴʩʴʢʠʡ ʮʠʢʣ, 2500-2100 ʄʘ. ʇʨʦʪʦʧʣʘʪʬʦʨʤʥʘ ʩʝʜʠʤʝʥʪʘʮʽʷ ʨʘʥʥʴʦʛʦ ʢʘʨʝʣʽʶ (ʩʫʤʽʡ, 

ʩʘʨʽʦʣʽʡ (ʟ ʜʽʘʤʽʢʪʠʪʘʤʠ), ʷʪʫʣʽʡ). ʋʪʚʦʨʶʶʪʴʩʷ ʃʘʧʣʘʥʜʩʴʢʠʡ ʢʦʣʽʟʽʡʥʠʡ ʽʥʪʨʘʢʨʘʪʦʥʥʠʡ 

ʛʨʘʥʫʣʽʪʦʚʠʡ ʧʦʷʩ (2,2-1,9) ʽ ʧʘʣʝʦʧʨʪʝʨʦʟʦʡʩʴʢʠʡ ʛʨʘʥʽʪʦ-ʟʝʣʝʥʦʢʘʤôʷʥʽ ʧʦʷʩʠ ʇʝʯʝʥʛʘ ʪʘ ɯʤʘʥʜʨʘ-

ɺʘʨʟʫʛʘ (2,5-2,3 Ga). ʋ ʤʝʞʘʭ ʉʘʨʤʘʪʩʴʢʦʛʦ ʩʝʛʤʝʥʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʠʬʪʠʥʛ ʧʨʦʪʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ 

ʢʦʨʠ. ɺ ʫʪʚʦʨʝʥʠʭ ʪʨʦʛʘʭ ʥʘʛʨʦʤʘʜʞʫʶʪʴʩʷ ʚʝʣʠʯʝʟʥʽ ʟʘ ʪʦʚʱʽ ʩʝʜʠʤʝʥʪʽʚ, ʚʢʣʶʯʘʶʯʠ BIF 

ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʦʾ ʽ ʂʫʨʩʴʢʦʾ ʩʪʨʫʢʪʫʨ. ʎʠʢʣ ʟʘʚʝʨʰʫʻʪʴʩʷ ʜʠʩʣʦʢʘʮʽʷʤʠ, ʽʥʪʝʥʩʠʚʥʦʶ 

ʛʨʘʥʽʪʠʟʘʮʽʻʶ ʽ ʛʨʘʥʫʣʽʪʦʚʠʤ ʤʝʪʘʤʦʨʬʽʟʤʦʤ.  
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4. ʉʚʝʢʦʬʝʥʩʴʢʠʡ ʮʠʢʣ (2100-1750 Ma) ʚʚʘʞʘʻʪʴʩʷ ʟʘʚʝʨʰʘʣʴʥʠʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʙʫʚ ʚ ʮʽʣʦʤʫ 

ʩʬʦʨʤʦʚʘʥʠʡ ʬʫʥʜʘʤʝʥʪ ʧʣʘʪʬʦʨʤʠ. ʅʘ ʨʫʙʝʞʽ ʙʣʠʟʴʢʦ 2,0 Ga ʚʽʜʙʫʣʘʩʴ ʜʝʩʪʨʫʢʮʽʷ ʧʨʦʪʦʧʣʘʪʬʦʨʤʠ. 

ɺʠʥʠʢʣʠ ʧʨʦʛʠʥʠ, ʱʦ ʙʫʣʠ ʟʘʧʦʚʥʝʥʽ ʪʫʨʙʽʜʽʪʘʤʠ ʢʘʣʝʚʽʶ, ʪʘ ʫʪʚʦʨʠʣʘʩʴ ʟʦʥʘ ʩʫʙʜʫʢʮʽʾ. 

ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠʟʚʝʣʘ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʩʫʧʨʘʢʨʫʩʪʘʣʴʥʠʭ ʧʦʨʽʜ ʪʘ 

ʛʨʘʥʽʪʦʾʜʽʚ ʩʚʝʢʦʬʝʥʽʶ ʫ ʤʝʞʘʭ ʉʚʝʢʦʬʝʥʩʴʢʦʛʦ ʛʝʦʙʣʦʢʫ. ʅʘ ʢʦʥʪʘʢʪʽ ʩʚʝʦʬʝʥʽʜ ʽ ʢʘʨʝʣʽʜ ʚʠʥʠʢʣʘ 

ʩʫʪʫʨʥʘ ʥʘʩʫʚʥʘ ʟʦʥʘ ʟ ʥʽʢʝʣʝʥʦʩʥʠʤʠ ʽʥʪʨʫʟʽʷʤʠ ʛʘʙʙʨʦ-ʧʝʨʠʜʦʪʠʪʽʚ. ʅʘʪʦʤʽʩʪʴ, ʫ ʧʨʠʛʨʘʥʠʯʥʽʡ ʟʦʥʽ 

ʌʝʥʦʩʢʘʥʜʩʴʢʦʛʦ ʽ ʉʘʨʤʘʪʩʴʢʦʛʦ ʩʝʛʤʝʥʪʽʚ ʚʠʥʠʢʘʻ ʆʩʥʠʮʴʢʦ-ʄʽʢʘʰʝʚʠʮʴʢʠʡ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʠʡ 

ʢʦʤʧʣʝʢʩ (ʢʣʝʩʦʚʽʡ). ʆʪʞʝ, ʥʘ ʨʫʙʝʞʽ 1,8 Ga ʚ ʟʘʛʘʣʴʥʠʭ ʨʠʩʘʭ ʟʘʚʝʨʰʠʣʦʩʴ ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʜʘʤʝʥʪʫ 

ʉɭʇ.   

5. ʇʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʦʛʦ ʛʦʩʴʢʦʛʦ ʮʠʢʣʫ (1500-1200 ʄa) ʧʨʦʜʦʚʞʫʚʘʣʦʩʴ ʫʪʚʦʨʝʥʥʷ 

ʧʨʦʪʦʧʣʘʪʬʦʨʤʥʦʛʦ ʯʦʭʣʘ ʉɭʇ ï ʭʦʛʣʘʥʜʽʶ, ʩʫʙʽʦʪʥʠʽʶ (ʧʦʨʬʽʨʠʪʠ ɼʘʣʘ), ʽʦʪʥʽʶ, ʚʝʧʩʽʶ ʽ ʦʚʨʫʯʽʶ. 

ɸʢʪʠʚʽʟʘʮʽʷ ʤʘʛʤʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠʟʚʝʣʘ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʊʨʘʥʩʩʢʘʥʜʠʥʘʚʩʴʢʦʛʦ ʧʦʷʩʫ (ʧʦʨʬʽʨʠʪʠ 

ʉʤʦʣʘʥʜ) ʽ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠʚʽʚ ʛʨʘʥʽʪʽʚ-ʨʘʧʘʢʽʚʽ (1700-1500 ʄa). ʋ ʤʝʞʘʭ ʉʘʨʤʘʪʩʴʢʦʛʦ ʩʝʛʤʝʥʪʫ ʮʝʡ 

ʝʪʘʧ ʧʨʦʷʚʠʚʩʷ ʫ ʬʦʨʤʫʚʘʥʥʷ ʆʚʨʫʮʴʢʦʾ ʛʨʘʙʝʥ-ʩʠʥʢʣʽʥʘʣʽ, ʽ ʚʝʣʠʯʝʟʥʠʭ ʂʦʨʦʩʪʝʥʩʴʢʦʛʦ ʽ ʂʦʨʩʫʥʴ-

ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʽʚ ʪʘ ʤʘʩʠʚʽʚ ʣʫʞʥʠʭ ʛʨʘʥʽʪʽʚ ʇʨʠʘʟʦʚôʷ.  

6. ʉʚʝʢʦʥʦʨʚʝʟʴʢʠʡ (ʜʘʣʴʩʣʘʥʜʩʴʢʠʡ) ʮʠʢʣ (1200-900 Ma) ʧʨʦʷʚʠʚʩʷ ʣʦʢʘʣʴʥʦ, ʣʠʰʝ ʫ ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʽ ɹʘʣʪʽʡʩʴʢʦʛʦ ʱʠʪʘ, ʜʝ ʧʨʠʟʚʽʚ ʜʦ ʯʘʩʪʢʦʚʦʾ ʨʝʤʦʙʽʣʽʟʘʮʽʾ ʧʦʨʽʜ. ɺʽʜʧʦʚʽʜʘʻ 

ʛʨʝʥʚʽʣʴʩʴʢʦʤʫ ʮʠʢʣʫ ʂʘʥʘʜʩʴʢʦʛʦ ʱʠʪʠ, ʧʽʩʣʷ ʷʢʦʛʦ ʚʠʥʠʢ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪ ʈʦʜʽʥʽʷ.  

ʇʽʩʣʷ ʤʘʡʞʝ ʧʦʚʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ ʬʫʥʜʘʤʝʥʪʫ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʉɭʇ ʨʦʟʧʦʯʘʣʦʩʴ ʬʦʨʤʫʚʘʥʥʷ 

ʧʣʘʪʬʦʨʤʥʦʛʦ ʯʦʭʣʘ. ɿ ʧʦʯʘʪʢʫ ʤʝʟʦʧʨʦʪʝʨʦʟʦʶ (1,6 Ga), ʘʙʦ ʨʠʬʝʶ (ʟʛʽʜʥʦ ʟ ʨʝʛʽʦʥʘʣʴʥʦʶ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʶ ʩʭʝʤʦʶ) ʥʘʩʪʘʚ ʘʚʣʘʢʦʛʝʥʥʠʡ ʝʪʘʧ ʾʾ ʨʦʟʚʠʪʢʫ. ɺ ʮʝʡ ʯʘʩ ʥʘ ʉɭʇ ʚʽʜʙʫʚʘʣʠʩʴ ʧʨʦʮʝʩʠ 

ʜʝʥʫʜʘʮʽʾ. ʋʣʘʤʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʟʥʦʩʠʚʩʷ ʚ ʩʫʤʽʞʥʽ ʦʢʝʘʥʽʯʥʽ ʙʘʩʝʡʥʠ ï ʇʽʚʥʽʯʥʦʘʪʣʘʥʪʠʯʥʠʡ, ʋʨʘʣʦ-

ɸʟʽʘʪʩʴʢʠʡ ʪʘ ʇʨʦʪʦʪʝʪʽʩ. ʆʜʥʦʯʘʩʥʦ ʥʘ ʧʣʘʪʬʦʨʤʽ ʚʽʜʙʫʚʘʣʠʩʴ ʧʨʦʮʝʩʠ ʜʝʩʪʨʫʢʮʽʾ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ ʬʦʨʤʫʚʘʥʥʷʤ ʩʠʩʪʝʤʠ ʛʨʘʙʝʥʦʧʦʜʽʙʥʠʭ ʧʨʦʛʠʥʽʚ (ʘʚʣʘʢʦʛʝʥʽʚ), ʷʢʽ ʙʫʣʠ ʦʩʥʦʚʥʠʤʠ 

ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʤʠ ʙʘʩʝʡʥʘʤʠ ʜʦ ʢʽʥʮʷ ʨʘʥʥʴʦʛʦ ʚʝʥʜʫ (ʝʜʽʘʢʘʨʽʶ). ʎʝʡ ʝʪʘʧ ʦʟʥʘʤʝʥʫʚʘʚʩʷ 

ʃʘʧʣʘʥʜʩʴʢʠʤ ʟʣʝʜʝʥʽʥʥʷʤ ï ʩʧʘʨʘʛʤʽʪʠ ɹʘʣʪʽʡʩʴʢʦʛʦ ʱʠʪʘ, ʚʽʣʴʯʘʥʩʴʢʘ ʩʝʨʽʷ ɺʇʇ ʪʘ ʣʴʦʜʦʚʠʢʦʚʽ 

ʫʪʚʦʨʝʥʥʷ ʇʘʯʝʣʤʩʴʢʦʛʦ ʘʚʣʘʢʦʛʝʥʘ. ʊʨʠʚʘʣʽʩʪʴ ʘʚʣʘʢʦʛʝʥʥʦʛʦ ʝʪʘʧʫ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 1 ʤʣʨʜ ʨʦʢʽʚ, 

ʦʙʤʝʞʫʶʯʠʩʴ ʚʽʢʦʚʠʤʠ ʨʘʤʢʘʤʠ 1650Ñ50 ï 620±15 Ma. 

ɿ ʧʦʯʘʪʢʫ ʧʽʟʥʴʦʛʦ ʚʝʥʜʫ (ʝʜʽʘʢʘʨʽʶ) ʨʦʟʧʦʯʘʚʩʷ ʧʣʘʪʬʦʨʤʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ ʉɭʇ. ɿ 

ʮʴʦʛʦ ʯʘʩʫ ʉʘʨʤʘʪʩʴʢʠʡ ʪʘ ɹʘʣʪʽʡʩʴʢʠʡ ʱʠʪʠ ʧʝʨʝʪʚʦʨʠʣʠʩʴ ʫ ʩʪʽʡʢʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʤʘʩʠʚʠ ʩʫʰʽ. 

ɺʦʥʠ ʩʪʘʣʠ ʜʞʝʨʝʣʦʤ ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʟʘʧʦʚʥʶʚʘʚ ʥʘʚʢʦʣʠʰʥʽ ʟʘʧʘʜʠʥʠ. ɿʘ ʨʽʟʥʠʤʠ 

ʧʽʜʨʘʭʫʥʢʘʤʠ ʥʘ ʋʑ ʧʨʦʪʷʛʦʤ ʧʽʟʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʽ ʬʘʥʝʨʦʟʦʶ ʙʫʣʦ ʜʝʥʫʜʦʚʘʥʦ ʚʽʜ 5 ʜʦ 15 ʢʤ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ. ɺ ʦʢʨʝʤʽ ʧʝʨʽʦʜʠ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ ʚʩʪʘʥʦʚʣʶʚʘʚʩʷ ʩʪʽʡʢʠʡ ʛʫʤʽʜʥʠʡ ʢʣʽʤʘʪ ʽ 

ʚʽʜʙʫʚʘʣʦʩʴ ʽʥʪʝʥʩʠʚʥʝ ʭʽʤʽʯʥʝ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʟ ʫʪʚʦʨʝʥʥʷʤ ʯʦʭʣʘ ʢʘʦʣʽʥʽʪʦʚʠʭ ʽ 

ʙʦʢʩʠʪʦʥʦʩʥʠʭ ʢʽʨ. ɼʦ ʥʘʰʦʛʦ ʯʘʩʫ ʟʙʝʨʝʛʣʠʩʴ ʣʠʰʝ ʬʨʘʛʤʝʥʪʠ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ, 

ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʾʭ ʨʦʟʤʠʪʘ. ɺʦʜʥʦʯʘʩ, ʥʘ ʋʑ ʜʫʞʝ ʧʦʰʠʨʝʥʽ ʢʘʦʣʽʥʽʪʦʚʽ, ʘ ʧʦʜʝʢʫʜʠ ʽ ʥʦʥʪʨʦʥʽʪʦʚʽ 

ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʝʨʝʚʘʞʥʦ ʤʝʟʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ. 

ʇʣʘʪʬʦʨʤʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʉɭʇ ʚʢʣʶʯʘʻ ʜʝʢʽʣʴʢʘ ʩʫʙʝʪʘʧʽʚ (ʬʘʟ), ʷʢʽ ʨʦʟʜʽʣʝʥʽ ʨʫʙʝʞʘʤʠ ʩʫʪʪʻʚʦʾ 

ʧʝʨʝʙʫʜʦʚʠ ʪʝʢʪʦʥʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʇʝʨʰʠʡ, ʧʽʟʥʴʦʚʝʥʜʩʴʢʦ-ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʡ ʩʫʙʝʪʘʧ 

ʦʟʥʘʤʝʥʫʚʘʚʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ɹʘʣʪʽʡʩʴʢʦ-ʄʦʩʢʦʚʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʱʦ ʧʨʦʪʷʛʫʚʘʚʩʷ ʜʦ ʫʟʙʝʨʝʞʞʷ ɹʽʣʦʛʦ 

ʤʦʨʷ. ʆʜʥʦʯʘʩʥʦ ʚ ʦʢʨʘʾʥʥʠʭ ʯʘʩʪʠʥʘʭ ʧʣʘʪʬʦʨʤʠ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʪʘʢʦʞ ʇʨʠʜʥʽʩʪʝʨʩʴʢʠʡ ʽ 

ʇʨʠʫʨʘʣʴʩʴʢʠʡ ʧʝʨʠʢʨʘʪʦʥʥʽ ʧʨʦʛʠʥʠ. ɺʦʥʠ ʟʘʧʦʚʥʝʥʽ ʤʽʣʢʦʚʦʜʥʦʤʦʨʩʴʢʠʤʠ ʪʘ ʫʟʙʝʨʝʞʥʠʤʠ 

ʪʝʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ. ʇʨʦ ʤʦʨʩʴʢʽ ʫʤʦʚʠ ʩʝʜʠʤʝʥʪʘʮʽʾ ʩʚʽʜʯʘʪʴ ʟʥʘʭʽʜʢʠ ʙʝʟʩʢʝʣʝʪʥʦʾ 

ʬʘʫʥʠ ʝʜʽʘʢʘʨʩʴʢʦʛʦ ʪʠʧʫ (ʙʘʩʝʡʥ ɼʥʽʩʪʨʘ, ʫʟʙʝʨʝʞʞʷ ɹʽʣʦʛʦ ʤʦʨʷ). ʅʘ ʧʽʟʥʴʦʢʝʤʙʨʽʡʩʴʢʫ ʝʧʦʭʫ 

ʧʨʠʧʘʜʘʻ ʩʝʜʠʤʝʥʪʘʮʽʡʥʘ ʧʝʨʝʨʚʘ. ʇʨʦʪʷʛʦʤ ʦʨʜʦʚʠʢʫ, ʩʠʣʫʨʫ ʽ ʨʘʥʥʴʦʛʦ ʜʝʚʦʥʫ ʦʩʥʦʚʥʦʶ ʦʙʣʘʩʪʶ 

ʩʝʜʠʤʝʥʪʘʮʽʾ ʙʫʚ ʩʫʙʰʠʨʦʪʥʠʡ ɹʘʣʪʽʡʩʴʢʦ-ʗʨʦʩʣʘʚʩʴʢʠʡ ʧʨʦʛʠʥ. ʅʝʚʝʣʠʢʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʙʘʩʝʡʥʠ 

ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʫ ʇʨʠʜʥʽʩʪʝʨôʾ ʪʘ ʇʨʠʢʘʩʧʽʾ. ʉʫʙʝʪʘʧ ʨʦʟʧʦʯʘʚʩʷ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʘʣʴʥʠʭ çʦʙʦʣʦʚʠʭè 

ʧʽʩʢʦʚʠʢʽʚ, ʟʛʦʜʦʤ ʧʝʨʝʚʘʞʘʣʘ ʢʘʨʙʦʥʘʪʥʘ ʩʝʜʠʤʝʥʪʘʮʽʷ, ʘ ʚ ʥʘʡʙʽʣʴʰ ʛʣʠʙʦʢʠʭ ʯʘʩʪʠʥʘʭ ʙʘʩʝʡʥʽʚ ʚ 

ʘʥʦʢʩʠʜʥʠʭ ʫʤʦʚʘʭ ʚʠʥʠʢʘʣʠ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʛʨʘʧʪʦʣʽʪʦʚʠʭ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ 

(ʢʫʢʝʨʩʠʪʽʚ). ɹʝʨʝʛʦʚʘ ʣʽʥʽʷ ʟʤʽʱʫʚʘʣʘʩʴ ʫ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʽ ʫ ʨʘʥʥʴʦʤʫ ʜʝʚʦʥʽ ʤʦʨʩʴʢʽ ʙʘʩʝʡʥʠ 

ʟʙʝʨʝʛʣʠʩʴ ʣʠʰʝ ʥʘ ʟʘʭʽʜʥʠʭ ʦʢʨʘʾʥʘʭ ʧʣʘʪʬʦʨʤʠ. ʊʫʪ ʚʠʥʠʢʘʣʠ ʚʽʜʢʣʘʜʠ ʩʭʦʞʽ ʥʘ old-rad-sandstone 

ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʟ ʨʝʰʪʢʘʤʠ ʧʘʥʮʠʨʥʠʭ ʨʠʙ (ʙʘʩʝʡʥ ɼʥʽʩʪʨʘ).  
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ɼʨʫʛʠʡ, ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʡ ʩʫʙʝʪʘʧ ʦʭʦʧʣʶʻ ʚʽʢʦʚʠʡ ʽʥʪʝʨʚʘʣ ʚʽʜ ʩʝʨʝʜʥʴʦʜʝʚʦʥʩʴʢʦʾ ʝʧʦʭʠ ʜʦ 

ʢʽʥʮʷ ʧʘʣʝʦʟʦʶ. ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʢʦʶ ʟʤʽʥʦʶ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʫ, ʚʠʥʠʢʥʝʥʥʷʤ ʨʷʜʫ ʥʦʚʠʭ 

ʟʥʘʯʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɺʦʣʛʦ-ʂʘʤʩʴʢʠʡ ʱʠʪ ʥʘ ʟʘʭʦʜʽ ʧʣʘʪʬʦʨʤʠ ʦʧʠʥʠʚʩʷ ʧʽʜ ʚʦʜʘʤʠ 

ʤʦʨʩʴʢʠʭ ʙʘʩʝʡʥʽʚ, ʪʨʘʥʩʬʦʨʤʫʚʘʚʰʠʩʴ ʫ ɺʦʣʛʦ-ʋʨʘʣʴʩʴʢʫ ʘʥʪʝʢʣʽʟʫ. ʅʘ ʤʽʩʮʽ ʉʘʨʤʘʪʩʴʢʦʛʦ ʱʠʪʘ 

ʫʪʚʦʨʠʣʠʩʴ ʋʢʨʘʾʥʩʴʢʠʡ ʱʠʪ, ɺʦʨʦʥʝʟʴʢʠʡ ʽ ɹʽʣʦʨʫʩʴʢʠʡ ʤʘʩʠʚʠ, ʨʦʟʜʽʣʝʥʽ ʇʨʠʧôʷʪʩʴʢʦ-

ɼʥʽʧʨʦʚʩʴʢʠʤ ʨʠʬʪʦʤ. ʃʘʪʚʽʡʩʴʢʘ ʩʽʜʣʦʚʠʥʘ ʨʦʟʜʽʣʠʣʘ ɹʘʣʪʽʡʩʴʢʫ ʽ ʄʦʩʢʦʚʩʴʢʫ ʩʠʥʝʢʣʽʟʠ, ʘ 

ʧʽʚʜʝʥʥʽʰʝ ɹʽʣʦʨʫʩʴʢʦʛʦ ʤʘʩʠʚʫ ʚʠʥʠʢ ʃʴʚʽʚʩʴʢʠʡ ʧʘʣʝʦʟʦʡʩʴʢʠʡ ʙʘʩʝʡʥ. ʇʨʦʜʦʚʞʫʚʘʣʦʩʴ ʽʥʪʝʥʩʠʚʥʝ 

ʧʨʦʛʠʥʘʥʥʷ ʇʨʠʢʘʩʧʽʡʩʴʢʦʾ ʟʘʧʘʜʠʥʠ. ʇʦʯʘʪʦʢ ʢʘʨʜʠʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʉɭʇ 

ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʧʨʦʷʚʘʤʠ ʤʘʛʤʘʪʠʟʤʫ ʚ ʇʨʠʧôʷʪʩʴʢʦ-ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʨʠʬʪʽ, ʥʘ ɹʘʣʪʽʡʩʴʢʦʤʫ ʱʠʪʽ ʪʘ 

ʥʘ ʡʦʛʦ ʩʭʽʜʥʠʭ ʩʭʠʣʘʭ. ʂʣʽʤʘʪ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʧʽʟʥʴʦʛʦ ʜʝʚʦʥʫ ï ʘʨʽʜʥʠʡ, ʟ ʢʘʨʙʦʥʘʪʥʦʶ ʩʝʜʠʤʝʥʪʘʮʽʻʶ 

ʫ ʰʝʣʴʬʦʚʠʭ ʤʦʨʷʭ ʽ ʝʚʘʧʦʨʠʪʦʚʦʶ ï ʫ ʟʘʤʢʥʫʪʠʭ ʪʘ ʥʘʧʽʚʟʘʤʢʥʫʪʠʭ ʙʘʩʝʡʥʘʭ (ʇʨʠʧôʷʪʩʴʢʦ-

ɼʥʽʧʨʦʚʩʴʢʠʡ). ɺ ʟʘʩʪʽʡʥʠʭ ʟʦʥʘʭ ʚʠʥʠʢʘʣʠ ʯʦʨʥʦʩʣʘʥʮʝʚʽ ʪʦʚʱʽ, ʚʽʜʦʤʽ ʧʽʜ ʥʘʟʚʦʶ ʜʦʤʘʥʽʢ.  

ɺ ʢʘʨʙʦʥʽ ʧʘʥʫʻ ʛʫʤʽʜʥʠʡ ʢʣʽʤʘʪ. ʅʘ ʧʘʣʝʦʰʝʣʴʬʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʘʨʙʦʥʘʪʥʘ ʩʝʜʠʤʝʥʪʘʮʽʷ, 

ʚʦʜʦʜʽʣʴʥʽ ʜʽʣʷʥʢʠ ʩʫʰʽ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥ ʧʣʘʪʬʦʨʤʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʘʨʝʥʫ ʭʽʤʽʯʥʦʛʦ 

ʚʠʚʽʪʨʶʚʘʥʥʷ (ʚʢʣʶʯʘʶʯʠ ʙʦʢʩʠʪʦʫʪʚʦʨʝʥʥʷ), ʫ ʧʦʥʠʞʝʥʥʷʭ ʨʝʣʴʻʬʫ ʬʦʨʤʫʶʪʴʩʷ ʣʽʤʥʽʯʥʽ  

ʙʫʨʦʚʫʛʽʣʴʥʽ ʪʦʚʱʽ. ɺ ʟʘʧʘʜʠʥʘʭ, ʦʭʦʧʣʝʥʠʭ ʽʥʪʝʥʩʠʚʥʠʤ ʟʘʥʫʨʝʥʥʷʤ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʽʥʮʷ ʚʽʟʝʡʩʴʢʦʛʦ 

ʚʽʢʫ ʬʦʨʤʫʻʪʴʩʷ ʧʘʨʘʣʽʯʥʘ ʚʫʛʣʝʥʦʩʥʘ ʬʦʨʤʘʮʽʷ (ʃʇʇ, ɼɼɿ), ʪʦʚʱʠʥʘ ʷʢʦʾ ʜʦʩʷʛʘʻ ʜʝʢʽʣʴʢʦʭ ʪʠʩʷʯ 

ʤʝʪʨʽʚ. ʅʘʧʨʠʢʽʥʮʽ ʢʘʨʙʦʥʫ ʧʦʯʘʪʢʫ ʧʝʨʤʽ ʢʣʽʤʘʪ ʟʥʦʚʫ ʩʪʘʻ ʘʨʽʜʥʠʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʝʚʘʧʦʨʠʪʦʚʦʾ ʬʦʨʤʘʮʽʾ ʚ ɼɼɿ, ʇʨʠʢʘʩʧʽʡʩʴʢʽʡ ʩʠʥʝʢʣʽʟʽ ʪʘ ʇʨʠʫʨʘʣʣʽ. ɺʠʥʠʢʥʝʥʥʷ ʋʨʘʣʴʩʴʢʦʾ 

ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʫʪʚʦʨʝʥʥʷʤ ʥʝʢʦʤʧʝʥʩʦʚʘʥʦʛʦ ʇʝʨʝʜʫʨʘʣʴʩʴʢʦʛʦ ʧʝʨʝʜʦʚʦʛʦ 

ʧʨʦʛʠʥʫ, ʘ ʥʘ ʡʦʛʦ ʟʘʭʽʜʥʽʡ ʤʝʞʽ ʽ ʚ ʇʨʠʢʘʩʧʽʡʩʴʢʽʡ ʟʘʧʘʜʠʥʽ ʩʢʣʘʜʘʶʪʴʩʷ ʫʤʦʚʠ, ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʧʝʥʩʽʣʴʚʘʥʩʴʢʠʭ ʪʘ ʨʘʥʥʴʦʧʝʨʤʩʴʢʠʭ ʨʠʬʽʚ. ʇʣʦʱʽ ʤʦʨʩʴʢʠʭ ʙʘʩʝʡʥʽʚ ʩʢʦʨʦʯʫʶʪʴʩʷ, 

ʙʝʨʝʛʦʚʘ ʩʤʫʛʘ  ʟʤʽʱʫʻʪʴʩʷ ʥʘ ʩʭʽʜ. ʋ ʩʝʨʝʜʥʴʦ ʪʘ ʧʽʟʥʴʦʧʝʨʤʩʴʢʫ ʝʧʦʭʠ ʬʦʨʤʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʽ ʪʦʚʱʽ. ʋ ʛʨʘʙʝʥʽ ʆʩʣʦ ʬʽʢʩʫʻʪʴʩʷ ʩʧʘʣʘʭ ʤʘʛʤʘʪʠʟʤʫ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʤʝʟʦʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʩʫʙʝʪʘʧʫ ʦʩʘʜʦʚʽ ʪʦʚʱʽ ʬʦʨʤʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ 

ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʘʭ ʧʣʘʪʬʦʨʤʠ. ʇʨʦʪʷʛʦʤ ʪʨʽʘʩʦʚʦʛʦ ʧʝʨʽʦʜʫ ʪʝʨʠʪʦʨʽʷ ʉɭʇ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʩʫʰʫ, ʟ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʶ ʩʝʜʠʤʝʥʪʘʮʽʻʶ ʧʦʤʽʨʥʠʭ ʰʠʨʦʪ. ʃʠʰʝ ʫ ʇʨʠʢʘʩʧʽʡʩʴʢʫ 

ʟʘʧʘʜʠʥʫ ʧʨʦʥʠʢʘʣʠ ʪʨʽʘʩʦʚʽ ʤʦʨʷ ʦʢʝʘʥʫ ʊʝʪʽʩ. ɺ ʶʨʽ ʽ ʢʨʝʡʜʽ ʚʽʜʙʫʣʘʩʴ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʬʘʮʽʡ ʥʘ 

ʧʽʚʥʽʯʥʽ ʭʦʣʦʜʥʦʚʦʜʥʽ ʬʘʮʽʾ ʙʦʨʝʘʣʴʥʦʛʦ ʪʠʧʫ ʽ ʧʽʚʜʝʥʥʽ ʪʝʧʣʦʚʦʜʥʽ ʬʘʮʽʾ ʪʝʪʠʯʥʦʛʦ ʪʠʧʫ. ɺ ʢʘʡʥʦʟʦʾ 

ʤʦʨʩʴʢʽ ʙʘʩʝʡʥʠ ʟʙʝʨʽʛʘʣʠʩʴ ʣʠʰʝ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ, ʧʽʚʜʥʽ ʽ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʧʣʘʪʬʦʨʤʠ 

(ʇʦʣʴʩʴʢʦ-ʃʠʪʦʚʩʢʘ, ʋʢʨʘʾʥʩʴʢʘ, ʇʨʠʯʦʨʥʦʤʦʨʩʢʘ, ʋʣʴʷʥʽʚʩʴʢʦ-ʉʘʨʘʪʦʚʩʴʢʘ ʽ ʇʨʠʢʘʩʧʽʡʩʴʢʘ 

ʩʠʥʝʢʣʽʟʠ). ʅʘʧʨʠʢʽʥʮʽ ʧʘʣʝʦʛʝʥʫ ʽ ʚ ʥʝʦʛʝʥʽ ʪʫʪ ʨʦʟʤʽʱʫʚʘʚʩʷ ʻʜʠʥʠʡ ʇʦʥʪʦ-ʂʘʩʧʽʡʩʴʢʠʡ ʙʘʩʝʡʥ 

(ʇʘʨʘʪʝʪʽʩ). ʅʘ ʨʫʙʝʞʽ ʤʽʦʮʝʥʫ ʽ ʧʣʽʦʮʝʥʫ ʚʽʥ ʨʦʟʜʽʣʠʚʩʷ ʥʘ ʏʦʨʥʦʤʦʨʩʴʢʠʡ ʽ ʂʘʩʧʽʡʩʴʢʠʡ. 

ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʧʦʜʽʻʶ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ ʩʪʘʣʦ ʟʣʝʜʝʥʽʥʥʷ, ʷʢʝ ʟʘʣʠʰʠʣʦ ʧʽʩʣʷ ʩʝʙʝ ʤʦʨʝʥʥʽ, 

ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʽ ʪʘ ʝʦʣʦʚʽ ʪʦʚʱʽ, ʘ ʪʘʢʦʞ ʛʣʷʮʽʦʜʠʩʣʦʢʘʮʽʾ ʚ ʜʦʣʠʥʽ ɼʥʽʧʨʘ.  

ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ. ʉʝʨʝʜ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʱʦ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʤʫ ʬʫʥʜʘʤʝʥʪʽ 

ʉɭʇ, ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʨʦʜʦʚʠʱʘ ʟʘʣʽʟʥʠʭ ʨʫʜ ʘʨʭʝʶ (ʂʦʩʪʦʤʫʢʰʘ, ʆʣʝʥʴʦʛʽʨʩʴʢʝ, 

ɹʽʣʦʟʝʨʩʴʢʝ) ʪʘ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʜʞʝʩʧʽʣʽʪʠ ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ (ʋʑ) ʪʘ ʂʫʨʩʴʢʦʛʦ 

ʙʘʩʝʡʥʫ, ʚʽʜʦʤʦʛʦ ʷʢ ʂʫʨʩʴʢʘ ʤʘʛʥʽʪʥʘ ʘʥʦʤʘʣʽʷ (ʂʄɸ) ʥʘ ɺʦʨʦʥʝʟʴʢʦʤʫ ʤʘʩʠʚʽ. ʋ ʐʚʝʮʽʾ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʨʦʜʦʚʠʱʘ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ (ʉʪʨʦʩʩʘ), ʘʧʘʪʠʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ ʚ 

ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʣʝʧʪʠʪʘʭ (ʨʦʜʦʚʠʱʘ ʂʽʨʫʥʘ, ʊʫʦʣʣʫʚʘʨʘ, ˆʨʝʥˇʝʩʙʝʨˇ). 

ɼʦ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʜʦʢʝʤʙʨʽʶ ʽ ʧʽʩʢʦʚʠʢʽʚ ʤʝʟʦʢʘʡʥʦʟʦʶ ʋʑ ʧʨʠʫʨʦʯʝʥʽ ʙʘʛʘʪʽ ʟʘʣʠʰʢʦʚʽ ʪʘ 

ʨʦʟʩʠʧʥʽ ʨʦʜʦʚʠʱʘ ʪʠʪʘʥʦʚʠʭ ʨʫʜ (ɯʨʰʘʥʩʴʢʝ, ʉʘʤʦʪʢʘʥʩʴʢʝ). ʅʘ ʇʦʙʫʞʞʽ ʚʠʷʚʣʝʥʽ ʥʦʥʪʨʦʥʽʪʦʚʽ 

ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʫʣʴʪʨʘʙʘʟʠʪʽʚ, ʟ ʷʢʠʤʠ ʧʦʚôʷʟʘʥʽ ʨʦʜʦʚʠʱʘ ʩʠʣʽʢʘʪʥʦʛʦ ʥʽʢʝʣʶ (ʂʘʧʽʪʘʥʽʚʩʴʢʝ, 

ʊʝʨʥʫʚʘʪʩʴʢʝ). 

ɼʦ ʚʝʨʭʽʚ ʧʘʣʝʦʛʝʥʫ (ʦʣʽʛʦʮʝʥ, ʙʦʨʠʩʬʝʥʩʴʢʘ ʩʚʽʪʘ) ʧʽʚʜʝʥʥʦʛʦ ʩʭʠʣʫ ʋʑ ʧʨʠʫʨʦʯʝʥʽ ʦʩʘʜʦʚʽ 

(ʢʘʨʙʦʥʘʪʥʽ ʪʘ ʦʢʩʠʜʥʽ) ʨʦʜʦʚʠʱʘ ʤʘʥʛʘʥʫ (ʅʽʢʦʧʦʣʴʩʴʢʠʡ ʙʘʩʝʡʥ). 

ʈʘʥʥʴʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʤʘʩʠʚʠ ʙʘʟʠʪʽʚ ʽ ʫʣʴʪʨʘʙʘʟʠʪʽʚ ɹʘʣʪʽʡʩʴʢʦʛʦ ʱʠʪʘ ʤʽʩʪʷʪʴ ʩʫʣʴʬʽʜʥʽ ʤʽʜʥʦ-

ʥʽʢʝʣʝʚʽ (ʇʝʯʝʥʛʘ, ʄʦʥʯʝʛʦʨʩʴʢ, ʂʦʪʘʣʘʭʪʽ), ʭʨʦʤʽʪʦʚʽ (ʍʝʤʽ), ʪʠʪʘʥ-ʚʘʥʘʜʽʡ-ʟʘʣʽʟʦʨʫʜʥʽ (ʆʪʢʠʤʷʢʽ, 

ʄʫʩʪʘʚʘʨʘ) ʨʦʜʦʚʠʱʘ. ʅʘ ʋʑ ʜʦ ʛʘʙʨʦ-ʪʨʦʢʪʦʣʽʪʽʚ ʂʦʨʦʩʪʝʥʩʴʢʦʛʦ ʧʣʫʪʦʥʫ (ʏʦʧʦʚʠʮʴʢʠʡ ʤʘʩʠʚ) 

ʧʨʠʫʨʦʯʝʥʝ ʉʪʨʝʤʠʛʦʨʦʜʩʴʢʝ ʨʦʜʦʚʠʱʝ ʘʧʘʪʠʪ-ʽʣʴʤʝʥʽʪʦʚʠʭ ʨʫʜ. 
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ʈʽʜʢʽʩʥʦʟʝʤʝʣʴʥʽ ʝʣʝʤʝʥʪʠ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʫ ʜʝʷʢʠʭ ʣʫʞʥʠʭ ʤʘʩʠʚʘʭ ʂʦʣʴʩʴʢʦʛʦ ʧ-ʚʘ 

(ʃʘʚʦʟʝʨʩʴʢʠʡ), ɺʦʣʠʥʩʴʢʦʛʦ (ʇʝʨʞʘʥʩʴʢʝ ʨʦʜʦʚʠʱʝ ) ʪʘ ʇʨʠʘʟʦʚʩʴʢʦʛʦ (ʅʦʚʦʧʦʣʪʘʚʩʴʢʝ ʨʦʜʦʚʠʱʝ) 

ʤʝʛʘʙʣʦʢʽʚ ʋʑ.  

ʋʨʘʥʦʥʦʩʥʽ ʘʣʴʙʽʪʽʪʠ ʨʘʥʥʴʦʜʦʢʝʤʙʨʚʡʩʴʢʦʛʦ ʚʽʢʫ ʧʦʰʠʨʝʥʽ ʚ ʤʝʞʘʭ ɯʥʛʫʣʴʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ ʋʑ 

(ɺʘʪʫʪʽʥʩʴʢʝ, ʉʝʚʝʨʠʥʽʚʩʴʢʝ, ʅʦʚʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʝ ʪʘ ʽʥʰʽ ʨʦʜʦʚʠʱʘ). ɺ ʰʫʥʛʽʪʦʚʤʽʩʥʠʭ ʩʣʘʥʮʷʭ 

ʂʘʨʝʣʽʾ ʚʠʷʚʣʝʥʽ ʨʷʜ ʫʨʘʥ-ʚʘʥʘʜʽʻʚʠʭ ʨʦʜʦʚʠʱ (ʂʦʩʪʦʟʝʨʩʴʢʦ-ʇʘʜʤʽʥʩʴʢʠʡ ʨʫʜʥʠʡ ʚʫʟʦʣ). ɿʥʘʯʥʽ 

ʟʘʧʘʩʠ ʫʨʘʥʦʚʠʭ ʨʫʜ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʢʝʤʙʨʽʡʩʴʢʠʭ ʙʽʪʫʤʽʥʦʟʥʠʭ ʩʣʘʥʮʽʚ (ʨʦʜʦʚʠʱʝ ʈʘʥʩʪʘʜ, ʐʚʝʮʽʷ). 

ɼʦʢʝʤʙʨʽʡ ʱʠʪʽʚ ʽ ʚʠʩʪʫʧʽʚ ʬʫʥʜʘʤʝʥʪʘ ʉɭʇ ʤʽʩʪʠʪʴ ʥʝʚʠʯʝʨʧʥʽ ʟʘʧʘʩʠ ʦʙʣʠʮʶʚʘʣʴʥʦʛʦ ʪʘ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʢʘʤʽʥʥʷ. 

ɿ ʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʩʫʙʣʫʞʥʠʤʠ ʤʘʩʠʚʘʤʠ ɹʘʣʪʽʡʩʴʢʦʛʦ ʱʠʪʘ ʧʦʚôʷʟʘʥʝ ʫʥʽʢʘʣʴʥʝ ʍʽʙʽʥʩʴʢʝ 

ʨʦʜʦʚʠʱʝ ʥʝʬʝʣʠʥ-ʘʧʘʪʠʪʠʪʦʚʠʭ ʨʫʜ ʟ ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʪʘ ʂʦʚʜʦʨʩʴʢʝ ʨʦʜʦʚʠʱʝ 

ʘʧʘʪʠʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ, ʬʣʦʛʦʧʽʪʫ ʽ ʚʝʨʤʠʢʫʣʽʪʫ. ɼʦ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʭ ʛʥʝʡʩʽʚ ʧʨʠʫʨʦʯʝʥʝ 

ɿʘʚʘʣʣʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʛʨʘʬʽʪʫ ʋʑ. 

ɸʣʤʘʟʦʥʦʩʥʽ ʢʽʤʙʝʨʣʽʪʠ ʜʝʚʦʥʩʴʢʦʛʦ ʚʽʢʫ ʚʠʷʚʣʝʥʽ ʚ ɸʨʭʘʥʛʝʣʴʩʴʢʽʡ ʘʣʤʘʟʦʥʦʩʥʽʡ ʧʨʦʚʽʥʮʽʾ ʈʌ ʪʘ 

ʩʫʤʽʞʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. ʈʘʥʥʴʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʽ ʙʦʢʩʠʪʠ ʚʽʜʦʤʽ ʥʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʩʭʠʣʘʭ ɹʘʣʪʽʡʩʴʢʦʛʦ 

ʱʠʪʘ (ʊʠʭʚʽʥʩʴʢʝ).  

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʦʜʦʚʠʱ ʢʘʦʣʽʥʫ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʋʑ (ɻʣʫʭʦʚʝʮʴʢʝ ʄʫʨʟʠʥʩʴʢʝ, ʇʦʣʦʛʽʚʩʴʢʝ, 

ʇʨʦʩʷʥʽʚʩʴʢʝ ʪʘ ʽʥ.). ʇʨʦʷʚʠ ʪʘ ʨʦʜʦʚʠʱʘ ʞʝʦʜʦʚʠʭ ʬʦʩʬʦʨʠʪʽʚ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʚʝʥʜʫ ʇʦʜʽʣʣʷ 

(ʢʘʣʶʩʴʢʽ ʚʝʨʩʪʚʠ), ʚʝʨʭʥʴʦʾ ʶʨʠ ʽ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʇʦʚʦʣʞʷ.  

ʈʦʜʦʚʠʱʘ ʢʘʤôʷʥʦʾ  ̔ʢʘʣʽʡʥʦʾ ʩʦʣʝʡ ʧʦʚôʷʟʘʥʽ ʟ ʜʝʚʦʥʦʤ ʇʨʠʧôʷʪʩʴʢʦʾ (ʉʪʘʨʦʙʠʥʩʴʢʝ, ʇʝʪʨʠʢʽʚʩʴʢʝ 

ʢʘʣʽʡʥʽ ʨʦʜʦʚʠʱʘ) ʪʘ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥ. ɺʦʥʠ ʤʽʩʪʷʪʴʩʷ ʪʘʢʦʞ ʚ ʥʠʞʥʽʡ ʧʝʨʤʽ ɼɼɿ, 

ʇʨʠʫʨʘʣʣʷ, ʪʘ ʇʨʠʢʘʩʧʽʶ. ɿʦʢʨʝʤʘ, ʢʫʥʛʫʨʩʴʢʘ ʪʦʚʱʘ ʇʨʠʢʘʩʧʽʡʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʤʽʩʪʠʪʴ ʨʷʜ ʨʦʜʦʚʠʱ 

ʢʘʣʽʡʥʠʭ ʩʦʣʝʡ (ɽʣʴʪʦʥʩʴʢʝ, ɯʥʜʝʨʩʴʢʝ, ɾʠʣʷʥʩʴʢʝ).  

ʈʦʜʦʚʠʱʘ ʥʘʬʪʠ ʽ ʛʘʟʫ ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʇʨʠʧôʷʪʩʴʢʦ-ɼʥʽʧʨʦʚʩʴʢʦʾ, 

ɺʦʣʛʦ-ʋʨʘʣʴʩʴʢʦʾ ʪʘ ʇʨʠʢʘʩʧʽʡʩʴʢʦʾ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʧʨʦʚʽʥʮʽʡ. ʇʝʨʰʽ ʨʦʜʦʚʠʱʘ ʥʘʬʪʠ ʙʫʣʠ ʚʽʜʢʨʠʪʽ 

ʫ ʧʝʨʤʩʴʢʠʭ ʨʠʬʦʚʠʭ ʤʘʩʠʚʘʭ ʇʨʠʫʨʘʣʣʷ ʪʘ ʜʘʣʠ ʧʦʯʘʪʦʢ ʪ.ʟ. çɼʨʫʛʦʤʫ ɹʘʢʫè. 

ʇʽʟʥʽʰʝ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʽ ʜʝʚʦʥʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ 

ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʾ (ʛʽʛʽʘʥʪʩʴʢʽ ʈʦʤʘʰʢʽʥʩʴʢʝ ʥʘʬʪʦʚʝ, ʆʨʥʝʙʫʨʟʴʢʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʝ 

ʨʦʜʦʚʠʱʘ) ʽ ʇʨʠʢʘʩʧʽʡʩʴʢʦʾ (ɸʩʪʨʘʭʘʥʩʴʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʝ, ʂʘʨʘʯʘʛʘʥʘʮʴʢʝ 

ʥʘʬʪʦʛʘʟʦʢʦʥʜʝʥʩʘʪʥʝ, ʊʠʥʛʽʟʴʢʝ ʥʘʬʪʦʚʝ ʨʦʜʦʚʠʱʘ) ʧʨʦʚʽʥʮʽʡ. 
 

ʇʨʦʬ. ʌ.ʆ. ʃʠʩʝʥʢʦ (1887ï1937), ʧʝʨʰʦʚʽʜʢʨʠʚʘʯ ʈʦʤʝʥʩʴʢʦʛʦ ʥʘʬʪʦʚʦʛʦ ʨʦʜʦʚʠʱʘ (1936 ʨ.) ï 

ʧʝʨʰʦʛʦ ʫ ɼɼɿ. ʈʝʧʨʝʩʦʚʘʥʠʡ ʫ 1937 ʨ. 

 

ʇʝʨʰʘ ʥʘʬʪʠ ʚ ɼɼɿ ʙʫʣʘ ʦʪʨʤʘʥʘ ʚ 1936 ʨʦʮʽ ʥʘ ʈʦʤʝʥʩʴʢʽʡ ʩʦʣʷʥʦʢʫʧʦʣʴʥʽʡ 

ʩʪʨʫʢʪʫʨʽ ʧʨʦʬʝʩʦʨʦʤ ʋʢʨʘʾʥʩʴʢʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ (ʥʠʥʽ ɯʥʩʪʠʪʫʪ 

ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʅɸʅ ʋʢʨʘʾʥʠ) ʌ.ʆ. ʃʠʩʝʥʢʦʤ. ʅʘʡʙʽʣʴʰʝ ʨʦʜʦʚʠʱʝ ʚʫʛʣʝʚʦʜʥʽʚ ɼɼɿ ʐʝʙʝʣʠʥʩʴʢʝ 

ʚʽʜʢʨʠʪʝ ʫ 50-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ɿʘʨʘʟ ʚ ɼɼɿ ʚʽʜʢʨʠʪʦ ʧʦʥʘʜ 200 ʨʦʜʦʚʠʱ ʥʘʬʪʠ, ʛʘʟʫ ʪʘ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʫ. 

ʂʘʤôʷʥʝ ʚʫʛʽʣʣʷ ʢʘʨʙʦʥʫ ʨʦʟʨʦʙʣʷʶʪʴ ʫ ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʤʫ ʙʘʩʝʡʥʽ, ʙʫʨʝ ʚʫʛʽʣʣʷ ʧʨʠʫʨʦʯʝʥʝ ʜʦ 

ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ ʄʦʩʢʦʚʩʴʢʦʾ ʩʠʥʝʢʣʽʟʠ (ʊʫʣʴʩʴʢʠʡ ʙʘʩʝʡʥ) ʪʘ ʧʘʣʝʦʛʝʥʫ ʋʑ 

(ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʠʡ ʙʫʨʦʚʫʛʽʣʴʥʠʡ ʙʘʩʝʡʥ). ɻʦʨʶʯʽ ʩʣʘʥʮʽ (ʢʫʢʝʨʩʠʪʠ) ʚʤʽʱʫʶʪʴ ʚʽʜʢʣʘʜʠ 

ʦʨʜʦʚʠʢʫ ʇʨʠʙʘʣʪʠʢʠ. ʅʘ ʋʑ ʚʽʜʢʨʠʪʦ ɹʦʚʪʠʩʴʢʝ ʨʦʜʦʚʠʱʝ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ, ʱʦ ʧʨʠʫʨʦʯʠʥʝ ʜʦ 

ʦʜʥʦʡʤʝʥʥʦʾ ʘʩʪʨʦʙʣʝʤʠ. ʉʠʣʫʨʽʡʩʴʢʽ ʛʨʘʧʪʦʣʽʪʦʚʽ ʩʣʘʥʮʽ ʟʘʭʽʜʥʦʾ ʦʢʨʘʾʥʠ ʉɭʇ ʚʚʘʞʘʶʪʴʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʣʦʢʘʣʽʟʘʮʽʾ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ (ʩʣʘʥʮʝʚʽ ʥʘʬʪʠ ʽ ʛʘʟ). 
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2.3.2. ʉʠʙʽʨʩʴʢʘ ʧʣʘʪʬʦʨʤʘ 

ʂʦʨʦʪʢʘ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʉʠʙʽʨʩʴʢʘ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ 

ʨʦʟʤʽʱʝʥʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʭʽʜʥʦʛʦ ʉʠʙʽʨʫ. ʅʘʟʚʘ çʉʠʙʽʨʩʴʢʘ ʧʣʘʪʬʦʨʤʘè ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʆ.ʆ. ɹʦʨʠʩʷʢʦʤ 

ʫ 1923 ʨʦʮʽ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʤʝʞʠʨʽʯʯʷ ɭʥʽʩʝʶ ʽ ʃʝʥʠ. 

 

 
ʆ.ʆ. ɹʦʨʠʩʷʢ (1873-1944) 

https://www.ras.ru/nappelbaum/08d6576e-b169-4528-af91-6292aa7d78b0.aspx PD. ɻʝʦʣʦʛ, ʧʘʣʝʦʥʪʦʣʦʛ, 

ʦʨʛʘʥʽʟʘʪʦʨ ʽ ʧʝʨʰʠʡ ʜʠʨʝʢʪʦʨ ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ɸʅ ʉʈʉʈ (1930-1944). ʋʨʦʜʞʝʥʝʮʴ ʤ. 

ʈʦʤʥʠ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ 

 

ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ ï ʉʝʨʝʜʥʴʦʩʠʙʽʨʩʴʢʝ ʧʣʦʩʢʦʛʽʨôʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʚʽʜʤʽʪʢʦʶ ʥʘ ʧʣʘʪʦ ʇʫʪʦʨʘʥʘ + 1678 ʤ. ʇʽʚʜʝʥʥʘ ʪʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʘ ʧʝʨʠʬʝʨʽʡʥʽ 

ʯʘʩʪʠʥʠ ʧʣʘʪʬʦʨʤʠ ʩʫʪʪʻʚʦ ʧʽʜʥʷʪʽ. ʊʫʪ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʉʪʘʥʦʚʠʡ ʭʨʝʙʝʪ ʟ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʚʽʜʤʽʪʢʦʶ +2256 ʤ. ʅʘʡʙʽʣʴʰʽ ʨʽʢʠ ʪʝʯʫʪʴ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʽʚʥʽʯ. 

ʉʝʨʝʜ ʥʠʭ ɭʥʽʩʝʡ ʟ ʣʽʚʠʤʠ ʧʨʠʪʦʢʘʤʠ ɸʥʛʘʨʘ, ʇʽʜʢʘʤôʷʥʘ ʊʫʥʛʫʩʢʘ, ʅʠʞʥʷ ʊʫʥʛʫʩʢʘ, ʃʝʥʘ ʟ ʣʽʚʦʶ 

ʧʨʠʪʦʢʦʶ ɺʽʣʶʡ, ʪʘ ʧʨʘʚʠʤʠ ï ɺʽʪʽʤ, ʆʣʴʦʢʤʘ, ɸʣʜʘʥ. ʈʽʢʠ ʍʝʪʘ ʽ ʍʘʪʘʥˇʘ (ʟ ʧʨʘʚʠʤʠ ʧʨʠʪʦʢʘʤʠ 

ʄʘʡʤʝʯʘ, ʂʦʪʫʡ ʽ ʇʦʧʽʛʘʡ), ʘ ʪʘʢʦʞ ʨʽʢʠ ɸʥʘʙʘʨ ʽ ʆʣʝʥʴʦʢ ʚʧʘʜʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʤʦʨʝ ʃʘʧʪʻʚʠʭ. 

ʇʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ ʉʭʽʜʥʦʛʦ ʉʠʙʽʨʫ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ ʟʦʥʽ ʪʘʡʛʠ, ʣʠʰʝ ʥʘ ʧʽʚʥʦʯʽ ʧʦʰʠʨʝʥʽ ʣʽʩʦʪʫʥʜʨʦʚʽ 

ʪʘ ʪʫʥʜʨʦʚʽ ʣʘʥʜʰʘʬʪʠ. ʄʘʡʞʝ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʧʣʘʪʬʦʨʤʠ ʨʦʟʚʠʥʫʪʘ ʙʘʛʘʪʦʣʽʪʥʷ ʤʝʨʟʣʦʪʘ, ʱʦ 

ʧʝʨʝʰʢʦʜʞʘʻ ʙʫʜʽʚʥʠʮʪʚʫ ʥʘʟʝʤʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ.  

ɻʨʘʥʠʮʽ ʧʣʘʪʬʦʨʤʠ. ʅʘ ʩʭʦʜʽ ʧʣʘʪʬʦʨʤʘ ʤʝʞʫʻ ʟ ɺʝʨʭʦʷʥʦ-ʏʫʢʦʪʩʴʢʦʶ ʩʢʣʘʜʯʘʩʪʦʶ ʦʙʣʘʩʪʶ, ʥʘ 

ʟʘʭʦʜʽ, ʧʽʚʜʥʽ ʽ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ï ʟ ʦʙʣʘʩʪʶ ʉʠʙʽʨʩʴʢʠʭ ʙʘʡʢʘʣʽʜ. ʇʽʚʥʽʯʥʘ ʛʨʘʥʠʮʷ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ 

ʛʣʠʙʠʥʥʦʤʫ ʨʦʟʣʦʤʫ, ʱʦ ʚʽʜʜʽʣʷʻ ʉʠʙʽʨʩʴʢʫ ʧʣʘʪʬʦʨʤʫ ʚʽʜ ʊʘʡʤʠʨʩʴʢʦ-ʇʽʚʥʽʯʥʦʟʝʤʝʣʴʩʴʢʦʾ 

ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ. ɿʽ ʩʢʣʘʜʫ ʧʣʘʪʬʦʨʤʠ ʚʠʢʣʶʯʘʶʪʴʩʷ ʙʘʡʢʘʣʽʜʠ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʴʢʦʛʦ ʥʘʛʽʨôʷ, 

ɭʥʽʩʝʡʩʴʢʦʛʦ ʢʨʷʞʫ, ʉʭʽʜʥʦʛʦ ʉʘʷʥʫ (ʜʠʚ. ʨʠʩ. 2.2 ). 

ʉʪʨʘʪʠʛʨʘʬʽʷ. ɺ ʩʪʨʫʢʪʫʨʽ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʚʠʜʽʣʷʶʪʴʩʷ 

ʧʨʦʚʽʥʮʽʾ (ʛʝʦʙʣʦʢʠ): ʊʫʥʛʫʩʴʢʘ, ɸʥʘʙʘʨʩʴʢʘ, ʆʣʝʥʴʦʮʴʢʘ, ɸʣʜʘʥʩʴʢʘ ʪʘ ʉʪʘʥʦʚʘ (ʨʠʩ. 2.10). ɼʦʢʝʤʙʨʽʡ 

ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʠʡ ʥʘ ʱʠʪʘʭ ï ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʤʫ ʽ ɸʥʘʙʘʨʩʴʢʦʤʫ, ʘ ʪʘʢʦʞ ʫ ʤʝʞʘʭ 

ʐʘʨʠʞʘʣʛʘʡʩʴʢʦʛʦ, ɹʽʨʶʩʠʥʩʴʢʦʛʦ, ʂʘʥʩʴʢʦʛʦ ʚʠʩʪʫʧʽʚ (ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ʦʢʨʘʾʥʘ ʧʣʘʪʬʦʨʤʠ). 

ɹʣʠʟʴʢʦ ʜʦ ʧʦʚʝʨʭʥʽ ʬʫʥʜʘʤʝʥʪ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʆʣʝʥʴʦʮʴʢʦʤʫ ʧʽʜʥʷʪʪʽ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʣʘʪʬʦʨʤʠ. ɼʦʢʝʤʙʨʽʡʩʴʢʽ ʫʪʚʦʨʝʥʥʷ ʨʽʟʥʦʛʦ ʛʝʥʝʟʠʩʫ ʦʙôʻʜʥʫʶʪʴʩʷ ʫ ʩʢʣʘʜʽ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ, ʩʪʨʘʪʦʪʠʧʦʚʽ ʨʦʟʨʽʟʠ ʷʢʠʭ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ɸʣʜʘʥʦ-

ʉʪʘʥʦʚʦʤʫ ʱʠʪʽ. 

ɸʣʜʘʥʦ-ʉʪʘʥʦʚʠʡ ʱʠʪ ʚʢʣʶʯʘʻ ɸʣʜʘʥʩʴʢʫ ʪʘ ʉʪʘʥʦʚʫ ʧʨʦʚʽʥʮʽʾ (ʤʝʛʘʙʣʦʢʠ), ʷʢʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʨʷʜ ʙʣʦʢʽʚ (ʨʠʩ. 2.11). ʆʩʪʘʥʥʽ ʩʢʣʘʜʝʥʽ ʨʽʟʥʠʤʠ ʟʘ ʩʢʣʘʜʦʤ ʨʝʛʽʦʥʘʣʴʥʦ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʪʦʚʱʘʤʠ 

(ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʩʝʨʽʷʤʠ, ʩʚʽʪʘʤʠ), ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʪʘ ʽʥʪʨʫʟʠʚʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ (ʜʠʚ. ʨʠʩ. 2.6). ɺʩʽ ʮʽ ʧʦʣʽʛʝʥʝʪʠʯʥʽ ʫʪʚʦʨʝʥʥʷ ʟʘ ʚʽʢʦʤ ʦʙôʻʜʥʫʶʪʴʩʷ ʫ ʩʢʣʘʜʽ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ.  

ɸʣʜʘʥʽʡ ï ʥʘʡʙʽʣʴʰ ʜʘʚʥʽʡ ʨʝʛʽʦʥʘʣʴʥʠʡ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʡ ʧʽʜʨʦʟʜʽʣ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʱʦ 

ʚʠʜʽʣʝʥʠʡ ʪʘ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʠʡ ʚ ʎʝʥʪʨʘʣʴʥʦʘʣʜʘʥʩʴʢʽʡ ʟʦʥʽ ɸʣʜʘʥʩʴʢʦʛʦ ʱʠʪʘ. ʊʫʪ ʜʦ ʘʣʘʜʘʥʽʶ 

ʚʽʜʥʝʩʝʥʦ ʨʷʜ ʩʝʨʽʡ, ʱʦ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʩʚʽʪʠ. ɯʻʥʛʨʽʥʩʴʢʘ ʩʝʨʽʷ ï ʮʝ ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʽ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ, 

ʚʠʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʽ ʛʥʝʡʩʠ, ʢʚʘʨʮʠʪʠ, ʘʤʬʽʙʦʣʽʪʠ. ʊʦʚʱʠʥʘ ʩʝʨʽʾ ï 6.0-7.5 ʢʤ, ʚʽʢ ʟʘ ʮʠʨʢʦʥʘʤʠ ï 

3570 ʄʘ (ʕʚʦʣʶʮʠʷé, 2006). ʊʠʤʧʪʦʥʩʴʢʘ ʩʝʨʽʷ ï ʛʽʧʝʨʩʪʝʥʦʚʽ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ ʽ ʧʣʘʛʽʦʛʥʝʡʩʠ, ʣʽʥʟʠ 

ʢʘʣʴʮʠʬʽʨʽʚ. ʊʦʚʱʠʥʘ ï 5.0-7.5 ʢʤ. ʋ ʩʢʣʘʜʽ ʜʞʝʣʪʫʣʠʥʩʴʢʦʾ ʩʝʨʽʾ ʧʝʨʝʚʘʞʘʶʪʴ ʛʥʝʡʩʠ ʙʽʦʪʠʪ-

ʛʨʘʥʘʪʦʚʽ, ʙʽʦʪʠʪ-ʩʠʣʣʽʤʘʥʽʪʦʚʽ, ʙʽʦʪʠʪ-ʩʠʣʣʽʤʘʥʽʪ-ʢʦʨʜʽʻʨʠʪʦʚʽ, ʤʘʨʤʫʨʠ ʽ ʢʘʣʴʮʠʬʽʨʠ, ʩʫʤʘʨʥʦʶ 

ʪʦʚʱʠʥʦʶ 3-3,3 ʢʤ. ɺʽʢ ʜʚʦʭ ʦʩʪʘʥʥʽʭ ʩʝʨʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ 3540-3460 ʄʘ, ʷʢʠʡ ʽʤʦʚʽʨʥʦ 

ʚʽʜʧʦʚʽʜʘʻ ʣʠʰʝ ʟʘʚʝʨʰʘʣʴʥʠʤ ʩʪʘʜʽʷʤ ʛʨʘʥʫʣʽʪʦʚʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ. 

ʉʪʘʥʦʚʽʡ ʩʢʣʘʜʝʥʠʡ ʪʦʚʱʘʤʠ ʙʽʦʪʠʪ-ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʠʭ ʽ ʙʽʦʪʠʪʦʚʠʭ ʛʥʝʡʩʽʚ ʩʪʘʥʦʚʦʛʦ, 

ʦʣʴʦʢʤʽʥʩʴʢʦʛʦ ʽ ʙʘʪʦʤʛʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʽʚ.  

ʉʪʘʥʦʚʠʡ ʢʦʤʧʣʝʢʩ ʚʠʜʽʣʝʥʠʡ ʚ ʆʣʴʦʢʤʽʥʩʴʢʽʡ ʪʘ ʉʪʘʥʦʚʽʡ ʟʦʥʘʭ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʛʦ ʱʠʪʘ. ɼʣʷ 

ʥʴʦʛʦ ʭʘʨʘʢʪʝʨʥʝ ʨʠʪʤʽʯʥʝ ʯʝʨʛʫʚʘʥʥʷ ʽʥʪʝʨʚʘʣʽʚ, ʩʢʣʘʜʝʥʠʭ ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʠʤʠ ʽ ʙʽʦʪʠʪ-

https://www.ras.ru/nappelbaum/08d6576e-b169-4528-af91-6292aa7d78b0.aspx
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ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʠʤʠ ʢʨʠʩʪʘʣʦʩʣʘʥʮʷʤʠ ʪʘ ʛʥʝʡʩʘʤʠ, ʘ ʪʘʢʦʞ ʛʣʠʥʦʟʝʤʠʩʪʠʤʠ ʛʥʝʡʩʘʤʠ. ʊʨʘʧʣʷʶʪʴʩʷ 

ʢʚʘʨʮʠʪʠ, ʤʘʨʤʫʨʠ ʽ ʢʘʣʴʮʠʬʽʨʠ (ʚʝʨʭʥʽ ʯʘʩʪʠʥʠ ʨʠʪʤʽʚ). ʊʦʚʱʠʥʘ ʢʦʤʧʣʝʢʩʫ ï ʚʽʜ 3 ʜʦ 10 ʢʤ.  

 

  
 

ʈʠʩ. 2.10. ɼʦʢʝʤʙʨʽʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ (Rozen, 2002) CC BY  

 

ʆʣʴʦʢʤʽʥʩʴʢʠʡ ʢʦʤʧʣʝʢʩ ʩʢʣʘʜʝʥʠʡ ʙʽʦʪʠʪʦʚʠʤʠ, ʙʽʦʪʠʪ-ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʠʤʠ ʽ ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʠʤʠ 

ʛʥʝʡʩʘʤʠ ʪʘ ʢʨʠʩʪʘʣʦʩʣʘʥʮʷʤʠ. ɿʨʽʜʢʘ ʪʨʘʧʣʷʶʪʴʩʷ ʘʤʬʽʙʦʣʽʪʠ, ʢʚʘʨʮʠʪʠ, ʢʘʣʴʮʠʬʽʨʠ. ʊʦʚʱʠʥʘ ï 8 

ʢʤ. 

ɹʘʪʦʤʛʩʴʢʠʡ ʢʦʤʧʣʝʢʩ ʚʠʜʽʣʝʥʠʡ ʫ ʄʘʡʤʘʢʘʥʦ-ɹʘʪʦʤʛʩʴʢʽʡ ʟʦʥʽ. ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʢʦʤʧʣʝʢʩʫ 

ʩʢʣʘʜʝʥʘ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ ʙʽʦʪʠʪʦʚʠʭ, ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʠʭ, ʜʽʦʧʩʠʜʦʚʠʭ, ʙʽʦʪʠʪ-ʛʨʘʥʘʪʦʚʠʭ ʛʥʝʡʩʽʚ, 
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ʘʤʬʽʙʦʣʽʪʽʚ, ʢʘʣʴʮʠʬʽʨʽʚ. ɺ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʧʝʨʝʚʘʞʘʶʪʴ ʘʤʬʽʙʦʣʽʪʠ, ʘ ʜʣʷ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ 

ʭʘʨʘʢʪʝʨʥʽ ʙʽʦʪʠʪ-ʨʦʛʦʚʦʙʤʘʥʢʦʚʽ ʽ ʙʽʦʪʠʪʦʚʽ ʛʥʝʡʩʠ. ʊʦʚʱʠʥʘ ʢʦʤʧʣʝʢʩʫ ï 6-7 ʢʤ. 

 
ʈʠʩ. 2.11. ɸʣʜʘʥʦ-ʉʪʘʥʦʚʠʡ ʱʠʪ (ʈʦʟʝʥ, 2003)  

 

ɺʽʢ ʚʢʘʟʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʩʪʘʥʦʚʽʶ ʥʝʦʜʥʦʨʘʟʦʚʦ ʧʝʨʝʛʣʷʜʘʚʩʷ ʽ ʧʦʢʠ ʱʦ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʦʜʥʦʟʥʘʯʥʠʤ. ɿʘ ʥʘʷʚʥʠʤʠ ʽʟʦʪʦʧʥʠʤʠ ʜʘʥʠʤʠ ʚʽʥ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ï 3,8-3,2 Ga.  

ʉʘʭʘʙʦʨʽʡ ʦʙôʻʜʥʫʻ ʧʝʨʝʚʘʞʥʦ ʟʝʣʝʥʦʢʘʤôʷʥʽ ʫʪʚʦʨʝʥʥʷ. ɹʦʨʩʘʣʠʥʩʴʢʘ ʩʝʨʽʷ ï ʟʘʣʷʛʘʻ ʫ ʚʫʟʴʢʠʭ 

ʧʨʦʛʠʥʘʭ-ʛʨʘʙʝʥʘʭ ʏʘʨʩʴʢʦ-ʆʣʴʦʢʤʽʥʩʴʢʦʾ ɻɿʆ. ʎʝ ʧʝʨʝʚʘʞʥʦ ʚʫʣʢʘʥʦʛʝʥʥʘ ʪʦʚʱʘ ʟʘʣʽʟʠʩʪʦ-

ʢʚʘʮʠʪʦʚʦʛʦ, ʤʘʪʘʪʦʣʝʾʪ-ʜʘʮʠʪʦʚʦʛʦ ʽ ʢʦʤʘʪʽʾʪʚʤʽʩʥʦʛʦ ʩʢʣʘʜʫ. ɺʘʞʣʠʚʠʤ ʾʾ ʢʦʤʧʦʥʝʥʪʦʤ ʻ 

ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ. ɺʽʢ ʩʝʨʽʾ ï 2.7-2.8 Ga. ʆʣʦʜʠʥʩʴʢʘ ʩʝʨʽʷ ʩʢʣʘʜʝʥʘ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʤʝʪʘʚʫʣʢʘʥʽʪʘʤʠ ʦʩʥʦʚʥʦʛʦ ʽ ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ, ʚʠʱʝ ʟʘʣʷʛʘʶʪʴ ʤʝʪʘʚʫʣʢʘʥʽʪʠ ʩʝʨʝʜʥʴʦʛʦ ʽ 

ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ ʟ ʧʽʜʣʝʛʣʠʤ ʟʥʘʯʝʥʥʷʤ ʤʝʪʘʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. ʎʽ ʧʦʨʦʜʠ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʚʽʜ ʝʧʽʜʦʪ-

ʘʤʬʽʙʦʣʽʪʦʚʦʾ ʜʦ ʘʤʬʽʙʦʣʽʪʦʚʦʾ ʩʪʘʜʽʡ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ. ɺʽʢ ʧʦʨʽʜ ʟʘ ʮʠʨʢʦʥʘʤʠ ï 2960 ʄʘ. 

ɺʝʨʭʥʷ ʤʝʞʘ ʩʘʭʘʙʦʨʽʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʢʦʤ ʛʨʘʥʽʪʽʚ, ʱʦ ʡʦʛʦ ʧʨʦʨʠʚʘʶʪʴ (2510 ʄʘ).  

ɺ ʩʪʨʫʢʪʫʨʽ ɸʥʘʙʘʨʩʴʢʦʛʦ ʱʠʪʘ ʚʠʜʽʣʷʶʪʴ ʄʘʛʘʥʩʴʢʠʡ, ɼʘʣʜʠʥʩʴʢʠʡ, ɹʽʨʝʢʪʠʥʩʴʢʠʡ ʪʝʨʝʡʥʳ 

(ʤʝʛʘʙʣʦʢʠ), ʪʘ ʂʦʪʫʡʢʘʥʩʴʢʫ ʽ ɹʽʣʣʷʭʩʴʢʫ ʤʽʞʙʣʦʢʦʚʽ (ʢʦʣʽʟʽʡʥʽ) ʟʦʥʠ (ʨʠʩ. 2.12). ɼʦ ʘʨʭʝʶ ʥʘʣʝʞʠʪʴ 

ʘʥʘʙʘʨʩʴʢʠʡ ʢʦʤʧʣʝʢʩ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʪʨʠ ʩʝʨʽʾ ï ʜʘʣʜʠʥʩʴʢʫ, ʚʝʨʭʥʴʦʘʥʘʙʘʨʩʴʢʫ ʽ ʭʘʧʯʘʥʩʴʢʫ. 

ʈʘʜʽʦʣʦʛʽʯʥʽ ʚʠʟʥʘʯʝʥʥʷ ʚʽʢʫ ʩʝʨʽʡ ʜʘʶʪʴ ʥʝʦʜʥʦʟʥʘʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʛʣʷʜʘʶʪʴʩʷ. 



59 
 

ʂʦʨʝʣʷʮʽʷ ʟ ʩʝʨʽʷʤʠ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʛʦ ʱʠʪʘ ʫʤʦʚʥʘ. ɺ ʮʽʣʦʤʫ ʧʦʨʦʜʠ ʩʬʦʨʤʦʚʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʛʨʘʥʫʣʽʪʦʚʦʾ ʩʪʘʜʽʾ ʤʝʪʘʤʦʨʬʽʟʤʫ. ɼʣʷ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʨʦʟʨʽʟʫ ʜʦʢʝʤʙʨʽʶ ʭʘʨʘʢʪʝʨʥʦ ʧʝʨʝʚʘʞʘʥʥʷ 

ʧʝʨʚʠʥʥʦ ʚʫʣʢʘʥʽʯʥʠʭ ʫʪʚʦʨʝʥʴ, ʜʣʷ ʚʝʨʭʥʴʦʾ ï ʧʝʨʚʠʥʥʦ ʦʩʘʜʦʚʠʭ. 

ɼʘʣʜʠʥʩʴʢʘ ʩʝʨʽʷ ï ʧʽʨʦʢʩʝʥʦʚʽ ʧʣʘʛʽʦʛʥʝʡʩʠ, ʧʽʨʦʢʩʝʥ-ʘʤʬʽʙʦʣʦʚʽ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ, ʘʤʬʽʙʦʣʽʪʠ. ʋ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʧʦʰʠʨʝʥʽ ʢʚʘʨʮʠʪʠ ʘ ʪʘʢʦʞ ʚʠʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʽ ʧʦʨʦʜʠ ʟ ʢʦʨʜʽʻʨʠʪʦʤ, ʩʠʣʣʽʤʘʥʽʪʦʤ ʽ 

ʩʘʧʬʽʨʠʥʦʤ. ʊʦʚʱʠʥʘ ï ʜʦ 5,5 ʢʤ.  

ɺʝʨʭʥʴʦʘʥʘʙʘʨʩʴʢʘ ʩʝʨʽʷ ʜʽʣʠʪʴʩʷ ʥʘ ʪʨʠ ʩʚʽʪʠ. ʅʠʞʥʷ ʩʚʽʪʘ ʩʢʣʘʜʝʥʘ ʛʽʧʝʨʩʪʝʥʦʚʠʤʠ ʽ 

ʜʚʦʧʽʨʦʢʩʝʥʦʚʠʤʠ ʧʣʘʛʽʦʛʥʝʡʩʘʤʠ (2-3 ʢʤ). ʋ ʩʝʨʝʜʥʽʡ ʩʚʽʪʽ ʩʝʨʝʜ ʛʥʝʡʩʽʚ ʟôʷʚʣʷʶʪʴʩʷ ʧʘʯʢʠ ʛʨʘʥʘʪ-

ʩʠʣʣʽʤʘʥʽʪ-ʢʦʨʜʽʻʨʠʪʦʚʠʭ ʧʦʨʽʜ ʟ ʣʽʥʟʘʤʠ ʢʚʘʨʮʠʪʽʚ (ʥʝ ʙʽʣʴʰʝ 3 ʢʤ), ʚʝʨʭʥʷ ï ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʦʷʚʦʶ 

ʩʢʘʧʦʣʽʪʦʚʠʭ ʽ ʩʘʣʽʪʦʚʠʭ ʢʘʣʴʮʠʬʽʨʽʚ (2,0-2,5 ʢʤ). 

ʍʘʧʯʘʥʩʴʢʘ ʩʝʨʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʠʨʦʢʠʤ ʨʦʟʚʠʪʢʦʤ ʚʠʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʠʭ ʽ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ 

ʟ ʪʦʥʢʦʶ ʨʠʪʤʽʯʥʦʶ ʰʘʨʫʚʘʪʽʩʪʶ ʪʘ ʟ ʜʦʤʽʰʢʦʶ ʛʨʘʬʽʪʫ (4,5-5,5 ʢʤ). 

ɼʦ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ ʚʽʜʥʝʩʝʥʽ ʩʝʨʠʮʠʪʦ-ʢʨʝʤʝʥʠʩʪʽ, ʩʣʶʜʠʩʪʦ-ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ ʬʽʣʽʪʠ ʽ ʧʽʩʢʦʚʠʢʠ 

(ʝʻʢʽʪʩʴʢʘ ʩʝʨʽʷ) ʩʫʤʘʨʥʦʶ ʪʦʚʱʠʥʦʶ 2,4-2,6 ʢʤ. ɺʦʥʠ ʧʨʦʨʚʘʥʽ ʛʨʘʥʽʪʘʤʠ, ʨʘʜʽʦʣʦʛʽʯʥʠʡ ʚʽʢ ʷʢʠʭ ï

1950-2080 ʄʘ. 

 
 

ʈʠʩ. 2.12. ɻʝʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ɸʥʘʙʘʨʩʴʢʦʛʦ ʱʠʪʘ ʟ ʜʽʣʷʥʢʘʤʠ ʽʟʦʪʦʧʥʠʭ Sm-Nd ʜʦʩʣʽʜʞʝʥʴ (ʈʦʟʝʥ, ʌʝʜʦʨʦʚʩʢʠʡ, 2001) 

ʄʊ, ɼʊ, ɹʊ - ʄʘʛʘʥʩʴʢʠʡ, ɼʘʣʜʠʥʩʴʢʠʡ ʽ ɹʽʨʝʢʪʠʥʩʴʢʠʡ ʪʝʨʝʡʥʠ, ʚʽʜʧʦʚʽʜʥʦ; ʂɿ, ɹɿ ï ʂʦʪʫʡʢʘʥʩʴʢʘ ʽ ɹʽʣʣʷʭʩʴʢʘ 

ʢʦʣʽʟʽʡʥʽ ʟʦʥʠ. 1 ï ʧʝʨʝʚʘʞʥʦ ʚʝʨʭʥʴʦʘʥʘʙʘʨʩʴʢʘ ʩʝʨʽʷ, ʄʘʛʘʥʩʴʢʠʡ ʪʝʨʝʡʥ; 2 ï ʧʝʨʝʚʘʞʥʦ ʜʘʣʜʠʥʩʴʢʘ ʩʝʨʽʷ, ɼʘʣʜʠʥʩʴʢʠʡ 

ʪʝʨʝʡʥ; 3 ï ʭʘʧʯʘʥʩʴʢʘ ʩʝʨʽʷ, ɹʽʨʝʢʪʠʥʩʴʢʠʡ ʪʝʨʝʡʥ; 4 ï ʙʣʘʩʪʦʤʽʣʦʥʽʪʠ ʽ ʢʘʪʘʢʣʘʟʠʪʠ ʰʦʚʥʠʭ ʟʦʥ; 5 ï ʂʦʪʫʡʢʘʥʩʴʢʘ ʛʨʫʧʘ 

ʤʘʩʠʚʽʚ ʘʥʦʨʪʦʟʠʪʽʚ; 6 ï ʢʦʣʽʟʽʡʥʽ ʛʨʘʥʽʪʦʾʜʠ; 7 ï ʥʘʧʨʷʤʢʠ ʧʘʜʽʥʥʷ ʰʘʨʽʚ ʽ ʽʟʦʢʣʽʥʘʣʴʥʠʭ ʩʢʣʘʜʦʢ: 8 ï ʧʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ; 

9 ï ʜʽʣʷʥʢʠ ʚʽʜʙʦʨʫ ʟʨʘʟʢʽʚ ʜʣʷ ʽʟʦʪʦʧʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʇʨʦʪʦʧʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ. ʋʜʦʢʘʥʽʡ ʬʘʢʪʠʯʥʦ ʚʽʜʧʦʚʽʜʘʻ ʢʦʣʠʰʥʽʡ ʫʜʦʢʘʥʩʴʢʽʡ ʩʝʨʽʾ. ʆʜʥʘʢ ʟʘ 

ʜʘʥʠʤʠ ʦʩʪʘʥʥʽʭ ʜʝʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʢʣʘʜʽ ʫʜʦʢʘʥʽʶ ʚʠʜʽʣʷʶʪʴ ʢʦʜʘʨʩʴʢʫ, ʯʠʥʝʡʩʴʢʫ ʽ ʢʝʤʝʥʩʴʢʫ 

ʩʝʨʽʾ, ʩʫʤʘʨʥʘ ʪʦʚʱʠʥʘ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ 9 ʢʤ. ɺ ʮʽʣʦʤʫ, ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʫ ʫʜʦʢʘʥʽʶ ʩʢʣʘʜʝʥʘ 

ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʠʛʝʥʥʠʤʠ (ʟ ʨʝʰʪʢʘʤʠ ʩʪʨʦʤʘʪʦʣʽʪʽʚ), ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ï ʤʦʣʘʩʦʾʜʥʠʤʠ ʬʦʨʤʘʮʽʷʤʠ ʟ 

ʤʽʜʠʩʪʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ. ʅʠʞʥʷ ʢʦʜʘʨʩʴʢʘ ʩʝʨʽʷ (ʧʽʩʢʦʚʠʢʠ, ʛʣʠʥʦʟʝʤʠʩʪʽ ʩʣʘʥʮʽ, ʢʦʥʛʣʦʤʝʨʘʪʠ) 

ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʫʪʚʦʨʝʥʥʷʭ ʩʘʭʘʙʦʨʽʶ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʤʝʪʘʤʦʨʬʽʟʤʦʤ ʪʘ ʧʦʣʽʛʝʥʥʦʶ 
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ʩʢʣʘʜʯʘʩʪʽʩʪʶ. ʉʝʨʝʜʥʷ, ʯʠʥʝʡʩʴʢʘ ʩʝʨʽʷ (ʧʦʨʦʜʠ ʘʣʝʚʨʦʧʝʣʽʪʦʚʦʛʦ ʩʢʣʘʜʫ, ʚʘʧʥʷʢʠ, ʜʦʣʦʤʽʪʠ) 

ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʘ ʽ ʜʝʬʦʨʤʦʚʘʥʘ ʤʝʥʰʝ, ʘ ʚʝʨʭʥʷ ï ʢʝʤʝʥʩʴʢʘ ʩʝʨʽʷ ï ʩʢʣʘʜʝʥʘ ʫʟʙʝʨʝʞʥʦ-ʜʝʣʴʪʦʚʠʤʠ 

ʦʩʘʜʦʚʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ (ʧʽʩʢʦʚʠʢʠ, ʘʣʝʚʦʧʝʣʽʪʠ) ʟ ʨʝʰʪʢʘʤʠ ʤʝʜʫʟʦʾʜʽʚ. ʉʝʨʽʷ ʚʤʽʱʫʻ ʦʩʥʦʚʥʽ 

ʧʨʦʤʠʩʣʦʚʽ ʪʦʚʱʽ ʤʽʜʠʩʪʠʭ ʧʽʩʢʦʚʠʢʽʚ (ʋʜʦʢʘʥʩʴʢʝ ʪʘ ʽʥ.). ɺʝʨʭʥʷ ʤʝʞʘ ʫʜʦʢʘʥʽʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʚʽʢʦʤ ʢʦʜʘʨʩʴʢʠʭ ʛʨʘʥʽʪʽʚ (1800 ʄʘ). ɺʽʢ ʮʠʨʢʦʥʽʚ ʽʟ ʪʫʬʦʧʽʩʢʦʚʠʢʽʚ ʫʜʦʢʘʥʩʴʢʦʾ ʩʝʨʽʾ ï 2180 ʄʘ.  

ʅʘ ʫʜʦʢʘʥʽʡ ʧʨʠʭʦʜʠʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʢʝʥʜʷʥʩʴʢʠʦʛʦ ʪʘ ʫʥʛʨʠʥʩʴʢʦʛʦ ʽʥʪʨʫʟʠʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʎʝ ʜʘʡʢʠ ʽ ʰʪʦʢʠ ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ï ʛʘʙʨʦ, ʜʽʘʙʘʟʠ, ʛʘʙʨʦ-ʜʽʘʙʘʟʠ, ʩʽʻʥʽʪ-

ʧʦʨʬʽʨʠ.  

ʋʣʢʘʥʽʡ ʚʠʜʽʣʷʻʪʴʩʷ ʤʝʞʘʭ ɹʘʪʦʤʛʩʴʢʦʛʦ ʙʣʦʢʫ (ʤʝʛʘʙʣʦʢʫ), ʜʝ ʚʽʥ ʟʘʧʦʚʥʶʻ ʋʜʦʢʘʥʩʴʢʠʡ 

ʨʠʬʪʦʛʝʥʥʠʡ ʧʨʦʛʠʥ ʪʘ ʜʦʩʷʛʘʻ ʪʦʚʱʠʥʠ 3 ʢʤ. ɺʽʥ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʙʽʣʴʰ ʜʘʚʥʽʭ 

ʫʪʚʦʨʝʥʴ ʨʘʥʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʪʘ ʟ ʛʣʠʙʦʢʠʤʠ ʨʦʟʤʠʚʦʤ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʤ 

(ʨʠʬʝʡʩʴʢʠʤ) ʧʣʘʪʬʦʨʤʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʅʠʞʥʷ ʯʘʩʪʠʥʫ ʫʣʢʘʥʽʶ ʩʢʣʘʜʝʥʘ 

ʛʨʫʙʦʫʣʘʤʢʦʚʠʤʠ ʧʦʨʦʜʘʤʠ (ʢʦʥʛʣʦʤʝʨʘʪʠ, ʧʽʩʢʦʚʠʢʠ, ʛʨʘʚʝʣʽʪʠ); ʩʨʘʪʠʛʨʘʬʽʯʥʦ ʚʠʱʝ ʚʦʥʠ 

ʧʝʨʝʰʘʨʦʚʫʶʪʴʩʷ ʟ ʤʝʪʘʙʘʟʘʣʴʪʘʤʠ, ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʪʦʚʱʝʶ ʯʝʨʚʦʥʫʚʘʪʠʭ ʪʘ ʯʝʨʚʦʥʫʚʘʪʦ-

ʢʦʨʠʯʥʝʚʠʭ ʚʫʣʢʘʥʽʪʽʚ ʢʠʩʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʩʢʣʘʜʫ. ɺʽʢ ʧʦʨʽʜ ʫʣʢʘʥʽʶ ʩʪʘʥʦʚʠʪʴ 1735-1700 ʄʘ. ɿ 

ʦʧʠʩʘʥʠʤʠ ʧʝʨʚʠʥʥʦ ʦʩʘʜʦʚʠʤʠ ʽ ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʬʦʨʤʘʮʽʷʤʠ ʦʨʦʛʝʥʥʦʛʦ ʪʠʧʫ ʘʩʦʮʽʶʶʪʴ ʛʨʘʥʽʪʦʾʜʠ 

ʫʢʣʘʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ (1,6-1,8  Ga), ʱʦ ʬʦʨʤʫʶʪʴ ʦʜʥʦʡʤʝʥʥʠʠʡ ʙʘʛʘʪʦʬʘʟʥʠʡ ʋʣʢʘʥʩʴʢʠʡ ʧʣʫʪʦʥ.  

ʇʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ. ɼʦʧʣʠʪʥʠʡ (ʩʫʙʧʣʘʪʬʦʨʤʥʠʡ) ʢʦʤʧʣʝʢʩ ʟʦʩʝʨʝʜʞʝʥʠʡ ʚ ʘʚʣʘʢʦʛʝʥʘʭ, ʱʦ 

ʚʠʥʠʢʣʠ ʚ ʨʠʬʝʾ ʪʘ ʧʨʦʜʦʚʞʫʚʘʣʠ ʬʦʨʤʫʚʘʣʠʩʴ ʫ ʬʘʥʝʨʦʟʦʾ (ʦʩʦʙʣʠʚʦ ʜʝʚʦʥʽ), ʽ ʧʝʨʠʢʨʘʪʦʥʥʠʭ 

ʧʨʦʛʠʥʘʭ: ɯʨʢʽʥʽʾʚʩʴʢʦʤʫ, ʊʫʨʫʭʘʥʩʴʢʦ-ʅʦʨʽʣʴʩʴʢʦʤʫ, ʂʦʪʫʡʩʴʢʦʤʫ, ʋʜʞʠʥʩʴʢʦʤʫ, ʖʜʦʤʦ-

ʄʘʡʩʴʢʦʤʫ, ʋʯʫʨʩʴʢʦʤʫ, ɺʽʣʶʡʩʴʢʦʤʫ ʪʘ ʽʥ. (ʨʠʩ. 2.13, ʞʦʚʪʠʡ ʢʦʣʽʨ). 

 

 
ʈʠʩ. 2.13. ʈʠʬʝʡ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ 

(Ulmishek, 2001; ʤʦʜʠʬʽʢʦʚʘʥʦ ʟʘ Kuznetsov, 1997) 

http://geology.cr.usgs.gov/pub/bulletins/b2201-f  

 

ɹʘʟʘʣʴʥʫ ʯʘʩʪʠʥʫ ʧʣʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫʪʚʦʨʶʶʪʴ ʚʝʨʭʥʽ ʯʘʩʪʠʥʠ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ, ʱʦ ʫʪʚʦʨʶʶʪʴ 

ʢʨʠʣʘ ɸʥʘʙʘʨʦ-ʆʣʝʥʴʦʮʴʢʦʾ ʘʥʪʝʢʣʽʟʠ. ɺʦʥʠ ʩʢʣʘʜʝʥʽ ʤʦʨʩʴʢʠʤʠ ʪʝʨʠʛʝʥʥʠʤʠ ʽ ʢʘʨʙʦʥʘʪʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ʽ ʟʘʣʷʛʘʶʪʴ ʟ ʨʽʟʢʦʶ ʢʫʪʦʚʦʶ ʥʝʟʛʽʜʥʽʩʪʶ ʥʘ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʫ. ɰʭ ʪʦʚʱʠʥʘ ï 630-660 ʤ 

(ʤʫʢʫʥʩʴʢʘ ʩʝʨʽʷ). ɺ ʦʩʥʦʚʽ ʩʝʨʽʾ ï ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʦʚʱʠʥʦʶ 35 ʤ ʛʽʜʨʦʩʣʶʜʠʩʪʦʛʦ, ʢʘʦʣʽʥʽʪʦʚʦʛʦ 

ʽ ʟʘʣʽʟʠʩʪʦʛʦ ʩʢʣʘʜʫ. ʈʘʜʽʦʣʦʛʽʯʥʠʡ ʚʽʢ ʧʦʨʽʜ ʩʝʨʽʾ ʟʘ ʛʣʘʫʢʦʥʽʪʦʤ ï 1530 ʄʘ. 

http://geology.cr.usgs.gov/pub/bulletins/b2201-f
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ʅʝʦʧʨʦʪʝʨʦʟʦʡ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʪʨʘʜʠʮʽʡʥʦ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʽʜʨʦʟʜʽʣʠ ï ʨʠʬʝʡ ʽ 

ʚʝʥʜ. ɼʦ ʨʠʬʝʶ ʥʘʣʝʞʠʪʴ ʫʯʫʨʩʴʢʘ ʩʝʨʽʷ ʧʦʰʠʨʝʥʘ ʋʯʫʨʦ-ʄʘʡʩʴʢʦʤʫ ʨʘʡʦʥʽ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʛʦ ʱʠʪʘ. 

ɺʦʥʘ ʩʢʣʘʜʝʥʘ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ ʘʨʛʽʣʽʪʘʤʠ, ʘʣʝʚʨʦʣʽʪʠʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ, ʛʨʘʚʝʣʽʪʘʤʠ, 

ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʜʦʣʦʤʽʪʘʤʠ. ɺ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʦʰʠʨʝʥʽ ʦʦʣʽʪʦʚʽ ʟʘʣʽʟʥʽ ʨʫʜʠ. ʊʦʚʱʠʥʘ ʩʝʨʽʾ 700-

1600 ʤ, ʨʘʜʽʦʣʦʛʽʯʥʠʡ ʚʽʢ ʟʘ ʛʣʘʫʢʦʥʽʪʦʤ ï 1540-1380 ʄʘ. 

ʅʘ ʟʘʭʦʜʽ ɸʥʘʙʘʨʩʴʢʦʾ ʘʥʪʝʢʣʽʟʠ ʜʦ ʥʠʞʥʴʦʛʦ ʨʠʬʝʶ ʚʽʜʥʝʩʝʥʽ ʫʩʪʴ-ʽʣʴʾʥʩʴʢʘ ʽ ʢʦʪʫʡʢʘʥʩʴʢʘ ʩʚʽʪʠ. 

ʇʝʨʰʘ ʩʢʣʘʜʝʥʘ ʘʣʝʚʨʦʣʽʪʘʤʠ ʽ ʘʨʛʽʣʽʪʘʤʠ, ʜʨʫʛʘ ï ʜʦʣʦʤʽʪʘʤʠ (450 ʤ). 

ʉʝʨʝʜʥʽʡ ʨʠʬʝʡ ʟʦʩʝʨʝʜʞʝʥʠʡ ʚ ʋʯʫʨʦ-ʄʘʡʩʴʢʦʤʫ ʧʨʦʛʠʥʽ, ʇʨʠʩʘʷʥʩʴʢʦʤʫ ʽ ɯʛʘʨʩʴʢʦʤʫ 

ʘʚʣʘʢʦʛʝʥʘʭ, ʇʨʠʙʘʡʢʘʣʴʩʢʦʤʫ ʽ ʊʫʨʫʭʘʥʩʴʢʦʤʫ ʧʝʨʠʢʨʘʪʦʥʥʠʭ ʧʨʦʛʠʥʘʭ ʽ ʥʘ ɸʥʘʙʘʨʦ-ʆʣʝʥʴʦʮʴʢʽʡ 

ʘʥʪʝʢʣʽʟʽ. ʄʘʡʩʢʘʷ ʩʝʨʽʷ ï ʪʦʚʱʘ ʤʦʨʩʴʢʠʭ ʪʝʨʠʛʝʥʥʠʭ ʽ ʚ ʦʩʥʦʚʥʦʤʫ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ, ʱʦ ʟʘʣʷʛʘʻ ʟ 

ʨʽʟʢʦʶ ʢʫʪʦʚʦʶ ʥʝʟʛʽʜʥʽʩʪʶ ʥʘ ʘʨʭʝʾ, ʘʙʦ ʟʛʽʜʥʦ, ʥʘ ʙʽʣʴʰ ʜʘʚʥʽʭ ʧʣʘʪʬʦʨʤʥʠʭ ʫʪʚʦʨʝʥʥʷʭ. ʅʘʡʙʽʣʴʰ 

ʧʦʚʥʠʡ ʨʦʟʨʽʟ ʩʝʨʽʾ ʨʦʟʢʨʠʪʠʡ ʥʘ ʩʭʦʜʽ ɸʣʜʘʥʫ, ʜʝ ʾʾ ʪʦʚʱʠʥʘ ʩʢʣʘʜʘʻ 1000-2800 ʤ. ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʩʝʨʽʾ 

ʩʢʣʘʜʝʥʘ ʧʽʩʢʦʚʠʢʘʤʠ, ʛʨʘʚʝʣʽʪʘʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ (ʝʥʽʥʩʴʢʘ ʽ ʦʤʥʠʥʩʴʢʘ ʩʚʽʪʠ), ʚʠʱʝ ʟʘʣʷʛʘʶʪʴ 

ʙʽʪʫʤʽʥʦʟʥʽ ʚʘʧʥʷʢʠ ʽ ʜʦʣʦʤʽʪʠ ʧʦʜʝʢʫʜʠ ʟ ʥʘʬʪʦʶ (ʤʘʣʛʠʥʩʴʢʘ ʽ ʮʠʧʘʥʜʠʥʩʴʢʘ ʩʚʽʪʠ). ʋʚʽʥʯʫʻʪʴʩʷ 

ʨʦʟʨʽʟ ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʠʤʠ ʘʨʛʽʣʽʪʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ ʽ ʜʦʣʦʤʽʪʽʚ ʟ ʧʣʘʩʪʘʤʠ ʣʠʤʦʥʽʪʦʚʠʭ, 

ʛʝʤʘʪʠʪʦʚʠʭ ʘʙʦ ʟʘʣʽʟʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʠʭ ʨʫʜ (ʣʘʭʘʥʜʠʥʩʴʢʘ ʩʚʽʪʘ). ʈʘʜʽʦʣʦʛʽʯʥʠʡ ʚʽʢ ʟʘ ʛʣʘʫʢʦʥʽʪʦʤ 

ʝʥʽʥʩʴʢʦʾ ʩʚʽʪʠʤ ï 1195 ʄʘ (R2), ʣʘʭʘʥʜʠʥʩʴʢʦʾ ï 890 ʄʘ (R3). ʉʪʨʦʤʘʪʦʣʽʪʦʚʽ ʛʦʨʠʟʦʥʪʠ ʩʝʨʽʾ 

ʟʽʩʪʘʚʣʷʶʪʴʩʷ ʟ ʩʠʥʭʨʦʥʥʠʤʠ ʾʤ ʫʪʚʦʨʝʥʥʷʤʠ ʽʥʰʠʭ ʯʘʩʪʠʥ ʧʣʘʪʬʦʨʤʠ. 

ʋ ʟʘʭʽʜʥʦʤʫ ʇʨʠʙʘʡʢʘʣʣʽ ʜʦ R3 ʚʽʜʥʦʩʠʪʴʩʷ ʙʘʡʢʘʣʴʩʴʢʠʡ ʢʦʤʧʣʝʢʩ ï ʪʝʨʠʛʝʥʥʽ ʽ ʛʣʠʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʪʦʚʱʠʥʦʶ ʚʽʜ 700-900 ʤ ʥʘ ʧʽʚʥʦʯʽ ʽ 3000 ʤ ʥʘ ʧʽʚʜʥʽ. ʋ ʇʨʠʩʘʷʥʥʽ ʥʘ ʘʨʭʝʾ 

ʟʘʣʷʛʘʶʪʴ ʦʣʴʭʠʥʩʴʢʘ ʩʚʽʪʘ ʽ ʢʘʨʘʛʘʩʴʢʠʡ ʢʦʤʧʣʝʢʩ ï ʪʝʨʠʛʝʥʥʽ ʽ ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʽʥʢʦʣʠ 

ʟ ʨʝʰʪʢʘʤʠ ʩʪʨʦʤʘʪʦʣʽʪʽʚ ʪʦʚʱʠʥʦʶ ʜʦ 2600 ʤ. ɺ ʙʘʩʝʡʥʽ ʨ. ʂʦʪʫʡ ʪʦʚʱʠʥʘ ʩʝʨʝʜʥʴʦʛʦ- ʚʝʨʭʥʴʦʛʦ 

ʨʠʬʝʶ 740-1000 ʤ. ʉʭʽʜʥʽʰʝ ʫ ʙʘʩʝʡʥʽ ʨ. ʋʜʞʽ ʾʤ ʡʤʦʚʽʨʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ, ʝʬʫʟʠʚʠ, 

ʪʫʬʠ, ʪʫʬʦʙʨʝʢʯʽʾ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʘ ʪʘʢʦʞ ʨʠʬʦʛʝʥʥʽ ʚʘʧʥʷʢʠ ʽ ʜʦʣʦʤʽʪʠ. ʊʦʚʱʠʥʘ ʮʽʻʾ ʪʦʚʱʽ 

ʧʝʨʝʚʠʱʫʻ 1000 ʤ, ʚʽʢ ʟʘ ʛʣʘʫʢʦʥʽʪʦʤ ï 920-1010 Ma. 

ɺʽʜʢʣʘʜʠ ʚʝʨʭʥʴʦʛʦ ʨʠʬʝʶ ʽ ʚʝʥʜʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʦʨʛʘʥʽʯʥʠʭ ʨʝʰʪʦʢ 

ʽ ʧʦʰʠʨʝʥʽ ʪʘʤ, ʜʝ ʽ ʩʝʨʝʜʥʴʦʨʠʬʝʡʩʴʢʽ. ɺ ʦʢʨʘʾʥʥʠʭ ʯʘʩʪʠʥʘʭ ʧʣʘʪʬʦʨʤʠ ʚʦʥʠ ʚʠʧʦʚʥʶʶʪʴ 

ʧʝʨʝʜʛʽʨʩʴʢʽ ʧʨʦʛʠʥʠ, ʘ ʥʘ ʧʽʚʥʦʯʽ ʩʢʣʘʜʘʶʪʴ ʪʠʧʦʚʽ ʧʣʘʪʬʦʨʤʥʽ ʩʪʨʫʢʪʫʨʠ. ɺʟʜʦʚʞ ʦʢʨʘʾʥ ʧʣʘʪʬʦʨʤ 

ï ʤʦʨʩʴʢʽ ʪʝʨʠʛʝʥʥʽ ʧʦʨʦʜʠ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʟ ʧʝʨʝʨʚʦʶ ʥʘ ʨʘʥʴʦ- ʩʝʨʝʜʥʴʦʨʠʬʝʡʩʴʢʠʭ, ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ 

ʢʝʤʙʨʽʻʤ. ɺ ʙʘʩʝʡʥʽ ʨʨ. ɸʣʜʘʥ, ʋʯʫʨ ʽ ʄʘʷ ʚʦʥʠ ʩʢʣʘʜʝʥʽ ʩʽʨʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ, ʘʨʛʽʣʽʪʘʤʠ, 

ʪʦʚʱʠʥʦʶ 800-4600 ʤ. ɸʥʘʣʦʛʽʯʥʽ ʧʦʨʦʜʠ ʚʽʜʦʤʽ ʫ ʇʨʠʙʘʡʢʘʣʣʽ (ʜʦ 1300 ʤ), ʘ ʪʘʢʦʞ ʫ ɯʛʘʨʩʴʢʦʤʫ, 

ʅʦʨʽʣʴʩʴʢʦʤʫ, ʊʫʨʫʭʘʥʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ʥʘ ʧʽʚʥʦʯʽ ʧʣʘʪʬʦʨʤʠ. 

ɼʦ ʚʝʥʜʫ ʫ ʙʘʩʝʡʥʽ ʨ. ɸʥʘʙʘʨ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦʣʦʤʽʪʠ, ʛʽʧʩʠ ʯʘʩʪʦ ʟ ʧʽʩʢʦʚʠʢʘʤʠ ʽ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʚ 

ʦʩʥʦʚʽ (ʩʪʘʨʦʨʽʯʝʥʩʴʢʘ ʩʚʽʪʘ). ʊʦʚʱʠʥʘ ï 60-260 ʤ, ʚʽʢ 624-674 ʄʘ. ɺ ʥʠʞʥʽʡ ʪʝʯʽʾ ʃʝʥʠ (ʛʦʨʠ 

ʍʘʨʘʫʣʘʭ) ï ʮʝ ʧʽʩʢʦʚʠʢʠ, ʜʽʘʙʘʟʦʚʽ ʧʦʨʬʽʨʠʪʠ, ʜʦʣʦʤʽʪʠ, ʤʝʨʛʝʣʽ (140-485 ʤ). ʅʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ 

ʧʣʘʪʬʦʨʤʠ ï ʶʜʦʤʩʴʢʘ ʩʚʽʪʘ (ʜʦ 300 ʤ) ï ʜʦʣʦʤʽʪʠ ʟ ʙʘʟʘʣʴʥʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ. 

ʂʝʤʙʨʽʡ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʚʝʥʜʦʤ ʽ ʩʢʣʘʜʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʤʦʨʩʴʢʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ, ʪʝʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʠʤʠ ʽ ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ. ɺʧʝʨʰʝ ʪʫʪ ʚʠʷʚʣʝʥʠʡ ʱʝ ʫ ʧʦʟʘʤʠʥʫʣʦʤʫ 

ʩʪʦʣʽʪʪʽ. ɺ 1940 ʨ. ʂ.ɺ. ʃʝʨʤʦʥʪʦʚʘ ʚʠʜʽʣʠʣʘ ʪʨʠ ʚʽʜʜʽʣʠ ʟʘ ʬʘʫʥʦʶ ʪʨʽʣʦʙʽʪʽʚ, ʟʽʩʪʘʚʠʚʰʠ ʾʭ ʟ 

ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʤʠ. ɿʘʨʘʟ ʫ ʥʠʞʥʴʦʤʫ ʢʝʤʙʨʽʾ ʚʠʜʽʣʷʶʪʴʩʷ ʘʣʜʘʥʩʴʢʠʡ ʽ ʣʝʥʩʴʢʠʡ ʨʝʛʽʦʥʘʣʴʥʽ 

ʥʘʜôʷʨʫʩʠ. ʇʝʨʰʠʡ ʩʢʣʘʜʝʥʠʡ ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʠʤʠ ʛʣʠʥʠʩʪʦ-ʧʽʱʘʥʠʤʠ ʽ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ 

ʧʦʨʦʜʘʤʠ, ʜʨʫʛʠʡ ï ʚʘʧʥʷʢʘʤʠ, ʜʦʣʦʤʽʪʘʤʠ, ʘʥʛʽʜʨʠʪʘʤʠ. ɸʣʜʘʥʩʴʢʠʡ ʥʘʜôʷʨʫʩ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʡ 

ʘʨʭʝʦʮʽʘʪʘʤʠ (150- 1000 ʤ), ʣʝʥʩʴʢʠʡ ï ʪʨʽʣʦʙʽʪʘʤʠ (20-100 ʤ). ʉʝʨʝʜʥʽʡ ʢʝʤʙʨʽʡ  (35-950 ʤ), 

ʘʤʛʽʥʩʴʢʠʡ ʥʘʜô̫ ʨʫʩ ï ʚʘʧʥʷʢʠ ʛʣʠʥʠʩʪʽ ʽ ʙʽʪʫʤʽʥʦʟʥʽ ʟ ʪʨʽʣʦʙʽʪʘʤʠ, ʤʘʡʩʴʢʠʡ ï ʚʘʧʥʷʢʠ ʽ ʤʝʨʛʝʣʽ ʟ 

ʬʘʫʥʦʶ. ʉʢʣʘʜ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʛʦ ʢʝʤʙʨʽʶ ʟʤʽʥʶʻʪʴʩʷ ʫ ʙʽʢ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʭ ʯʘʩʪʠʥ ʧʣʘʪʬʦʨʤʠ, 

ʜʝ ʫ ʨʦʟʨʽʟʘʭ ʚʞʝ ʧʝʨʝʚʘʞʘʶʪʴ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʧʽʱʘʥʦ-ʜʦʣʦʤʽʪʦʚʽ ʧʦʨʦʜʠ. ɺʝʨʭʥʽʡ ʢʝʤʙʨʽʡ ʥʘ ʧʽʚʥʦʯʽ 

ʧʣʘʪʬʦʨʤʠ ʩʢʣʘʜʝʥʠʡ ʤʦʨʩʴʢʠʤʠ ʚʘʧʥʷʢʘʤʠ ʽ ʜʦʣʦʤʽʪʘʤʠ (100-300 ʤ, ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʡʦʛʦ 

ʪʦʚʱʠʥʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 1070 ʤ). 

ʅʘ ʧʽʚʜʥʽ ʽ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʧʣʘʪʬʦʨʤʠ ʫ ʙʝʟʧʝʨʝʨʚʥʠʭ ʨʦʟʨʽʟʘʭ ʩʝʨʝʜʥʴʦʛʦ- ʚʝʨʭʥʴʦʛʦ ʢʝʤʙʨʽʶ 

ʧʝʨʝʚʘʞʘʶʪʴ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʧʽʩʢʦʚʠʢʠ, ʤʝʨʛʝʣʽ, ʜʦʣʦʤʽʪʠ, ʛʽʧʩʠ, ʢʘʤôʷʥʘ ʩʽʣʴ. ʅʘ ʦʢʨʘʾʥʘʭ ʫ ʨʦʟʨʽʟʘʭ 

ʧʝʨʝʚʘʞʘʻ ʧʽʱʘʥʠʡ ʤʘʪʝʨʽʘʣ. ʊʦʚʱʠʥʘ ï 400-600 ʤ (ʨʠʩ. 2.14).  
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ʆʨʜʦʚʠʢ ʧʦʰʠʨʝʥʠʡ ʫ ɯʨʢʫʪʩʴʢʦʤʫ ʘʤʬʽʪʝʘʪʨʽ, ʫ ʙʘʩʝʡʥʘʭ ʨʽʢ ɺʽʣʶʡ, ʂʦʪʫʡ, ʄʘʡʤʝʯʘ, ʇʽʜʢʘʤôʷʥʘ 

ʊʫʥʛʫʩʢʘ, ʊʫʨʫʭʘʥʩʴʢʦ-ɯʛʘʨʩʴʢʦʤʫ ʨʘʡʦʥʽ. ʅʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʧʣʘʪʬʦʨʤʠ ʩʢʣʘʜʝʥʠʡ ʤʽʣʢʦʚʦʜʥʦ-

ʤʦʨʩʴʢʠʤʠ ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʟ ʙʘʛʘʪʦʶ ʬʘʫʥʦʶ. ɿʘʣʷʛʘʻ ʟʛʽʜʥʦ ʥʘ ʢʝʤʙʨʽʾ. ʋ 

ʥʠʞʥʴʦʤʫ ʚʽʜʜʽʣʽ ʧʝʨʝʚʘʞʘʶʪʴ ʚʘʧʥʷʢʦʚʦ-ʜʦʣʦʤʽʪʦʚʽ ʽ ʛʣʘʫʢʦʥʽʪ-ʦʦʣʽʪʦʚʽ ʧʦʨʦʜʠ, ʱʦ ʚʠʱʝ 

ʟʤʽʥʶʶʪʴʩʷ ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʠʤʠ ʘʨʛʽʣʽʪʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ, ʧʦʜʝʢʫʜʠ ʛʽʧʩʘʤʠ. ʅʘ ʧʽʚʜʥʽ ʫ ʨʦʟʨʽʟʘʭ 

ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʩʢʦʚʠʢʠ. ʊʦʚʱʠʥʘ ʚʽʜʜʽʣʫ ï 210-660 ʤ. 

ʉʝʨʝʜʥʽʡ ʚʽʜʜʽʣ ʟʘʣʷʛʘʻ ʟ ʧʝʨʝʨʚʦʶ ʥʘ ʥʠʞʥʴʦʤʫ. ʅʘ ʇʽʜʢʘʤôʷʥʽʡ ʊʫʥʛʫʩʮʽ ʚʠʜʽʣʷʶʪʴ ʢʨʠʚʦʣʫʮʴʢʠʡ 

ʷʨʫʩ ï ʚʘʧʥʷʢʦʚʠʩʪʽ ʧʽʩʢʦʚʠʢʠ, ʘʣʝʚʨʦʣʽʪʠ, ʘʨʛʽʣʽʪʠ ʽ ʨʘʢʫʰʥʷʢʠ, ʤʘʥʛʘʟʝʡʩʴʢʠʡ ʷʨʫʩ ï ʟʝʣʝʥʦʢʦʣʽʨʥʽ ʽ 

ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʤʝʨʛʝʣʽ ʽ ʘʨʛʽʣʽʪʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ. ɿ ʩʝʨʝʜʥʽʤ ʦʨʜʦʚʠʢʦʤ ʧʦʚôʷʟʘʥʽ ʬʦʩʬʦʨʠʪʠ 

(ʇʽʜʢʘʤôʷʥʘ ʊʫʥʛʫʩʢʘ), ʦʩʘʜʦʚʽ ʟʘʣʽʟʥʽ ʨʫʜʠ (ʨ. ʃʝʥʘ). ʁʦʛʦ ʪʦʚʱʠʥʘ ï 80-160ʤ 

ɺʝʨʭʥʽʡ ʚʽʜʜʽʣ ʟʘʣʷʛʘʻ ʟʛʽʜʥʦ ʥʘ ʩʝʨʝʜʥʴʦʤʫ. ʅʘ ʇʽʜʢʘʤôʷʥʽʡ ʊʫʥʛʫʩʮʽ ʚʠʜʽʣʷʶʪʴ ʜʦʣʙʦʨʩʴʢʠʡ ʷʨʫʩ 

ï ʚʘʧʥʷʢʠ, ʘʨʛʽʣʽʪʠ, ʘʣʝʚʨʦʣʽʪʠ, ʽ ʢʝʪʩʴʢʠʡ ʷʨʫʩ ï ʘʨʛ̔ʣʽʪʠ, ʚʘʧʥʷʢʠ. ɺ ɯʨʢʫʪʩʴʢʦʤʫ ʘʤʬʽʪʝʘʪʨʽ 

ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʩʢʦʚʠʢʠ, ʘʨʛʽʣʽʪʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʛʽʧʩʽʚ. ʊʦʚʱʠʥʘ ʚʽʜʜʽʣʫ ï 20-200 ʤ. 

https://doi.org/10.3133/b2201f
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ʉʠʣʫʨ ʧʦʰʠʨʝʥʠʡ ʚʟʜʦʚʞ ʟʘʭʽʜʥʦʾ ʦʢʨʘʾʥʠ ʧʣʘʪʬʦʨʤʠ, ʥʘ ʾʾ ʧʽʚʥʦʯʽ ʪʘ ʚ ɯʨʢʫʪʩʴʢʦʤʫ ʘʤʬʽʪʝʘʪʨʽ. ɺʽʥ 

ʟʘʣʷʛʘʻ ʟʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʶ ʧʝʨʝʨʚʦʶ ʥʘ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʦʨʜʦʚʠʢʫ (ʜʦʣʙʦʨʩʴʢʦʤʫ ʽ ʤʘʥʛʘʟʝʡʩʴʢʦʤʫ 

ʷʨʫʩʘʭ). ʉʢʣʘʜʝʥʠʡ ʤʦʨʩʴʢʠʤʠ ʬʘʮʽʷʤʠ ʟ ʙʘʛʘʪʠʤ ʬʘʫʥʽʩʪʠʯʥʠʤ ʢʦʤʧʣʝʢʩʦʤ. ʃʣʘʥʜʦʚʝʨʽʡʩʴʢʠʡ ʷʨʫʩ 

ï ʯʦʨʥʽ ʛʨʘʧʪʦʣʽʪʦʚʽ ʩʣʘʥʮʽ (3-140 ʤ), ʚʝʥʣʦʢ ï ʚʘʧʥʷʢʠ, ʜʦʣʦʤʽʪʠ, ʤʝʨʛʝʣʽ (65-360ʤ), ʣʫʜʣʦʚ ï ʚʘʧʥʷʢʠ, 

ʜʦʣʦʤʽʪʠ. ʂʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʫ ʙʘʩʝʡʥʽ ʨ. ʄʦʡʝʨʦ ʟʘʤʽʱʫʶʪʴʩʷ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ ʜʦʣʦʤʽʪʘʤʠ, 

ʘʨʛʽʣʽʪʘʤʠ, ʛʽʧʩʘʤʠ ʪʠʚʝʨʩʴʢʦʛʦ ʷʨʫʩʫ. ʊʦʚʱʠʥʘ ʚʝʨʭʥʴʦʛʦ ʚʽʜʜʽʣʫ ï 100-150 ʤ. ʄʘʢʩʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ 

ʩʠʣʫʨʫ ʥʘ ʉʠʙʽʨʩʴʢʽʡ ʧʣʘʪʬʦʨʤʽ ʚʩʪʘʥʦʚʣʝʥʘ ʫ ʅʦʨʽʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ ï 940 ʤ. 

ɼʝʚʦʥ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʧʣʘʪʬʦʨʤʠ ʩʢʣʘʜʝʥʠʡ ʝʚʘʧʦʨʠʪʦʚʠʤʠ, ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ  ʽ 

ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʥʘ ʨ. ɺʽʣʶʡ ïʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ, ʱʦ ʘʩʦʮʽʶʶʪʴ ʟ ʩʽʣʣʶ ʽ 

ʩʫʣʴʬʘʪʘʤʠ, ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ï ʫ ʂʘʥʩʴʢʦ-ʊʘʩʝʻʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ï ʛʨʫʙʦʫʣʘʤʢʦʚʠʤʠ 

ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. 

ʋ ʊʫʨʫʭʘʥʩʴʢʦ-ɯʛʘʨʩʴʢʦʤʫ ʨʘʡʦʥʽ ʟʛʽʜʥʦ ʥʘ ʩʠʣʫʨʽ ʟʘʣʷʛʘʻ ʢʫʨʝʡʩʴʢʘ ʩʚʽʪʘ (ʥʠʞʥʽʡ ʜʝʚʦʥ) ï 

ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʽ ʘʨʛʽʣʽʪʠ ʽ ʘʣʝʚʨʦʣʽʪʠ (50-250 ʤ), ʚʠʱʝ ʚʠʜʽʣʷʶʪʴʩʷ ʨʦʟʚʽʜʦʯʠʥʩʴʢʘ ʩʚʽʪʘ (ʩʝʨʝʜʥʽʡ 

ʜʝʚʦʥ, ʥʠʟʠ ʝʡʬʝʣʷ) ï ʚʘʧʥʷʢʠ, ʤʝʨʛʝʣʽ (60-190 ʤ). 

ʉʝʨʝʜʥʽʡ ʜʝʚʦʥ (150-330 ʤ) ï ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʽ ʘʨʛʽʣʽʪʠ, ʛʣʠʥʠʩʪʽ ʜʦʣʦʤʽʪʠ, ʟ ʣʽʥʟʘʤʠ, ʛʽʧʩʽʚ, ʩʦʣʝʡ, 

ʘʥʛʽʜʨʠʪʽʚ, ʚʠʱʝ ʧʦ ʨʦʟʨʽʟʫ ï ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʟ ʧʽʟʥʴʦʞʠʚʝʪʩʴʢʦʶ ʬʘʫʥʦʶ.  

ɺʝʨʭʥʽʡ ʜʝʚʦʥ ʤʘʣʦ ʧʦʰʠʨʝʥʠʡ, ʫ ʡʦʛʦ ʩʢʣʘʜʽ ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʩʢʦʚʠʢʠ, ʘʨʛʽʣʽʪʠ, ʛʣʠʥʠʩʪʽ ʜʦʣʦʤʽʪʠ, 

ʛʽʧʩʠ, ʘʥʛʽʜʨʠʪʠ, ʱʦ ʚʠʱʝ ʟʧʽʥʶʶʪʴʩʷ ʚʘʧʥʷʢʘʤʠ ʽ ʜʦʣʦʤʽʪʘʤʠ, ʘ ʱʝ ʚʠʱʝ ʟôʷʚʣʷʶʪʴʩʷ ʛʽʧʩʠ ʽ ʢʘʤôʷʥʘ 

ʩʽʣʴ. ʇʽʚʜʝʥʥʽʰʝ ʫ ʨʦʟʨʽʟʘʭ ʧʝʨʝʚʘʞʘʶʪʴ ʪʝʨʠʛʝʥʥʽ ʧʦʨʦʜʠ. ʊʦʚʱʠʥʘ ʚʝʨʭʥʴʦʛʦ ʜʝʚʦʥʫ ʥʘ ʟʘʭʦʜʽ ʽ 

ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ 100-700 ʤ, ʥʘ ʩʭʦʜʽ ï ʜʦ 1000 ʤ. 

ʂʘʨʙʦʥ ʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʜʝʚʦʥʽ. ɺ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ (ʪʫʨʥʝ-ʚʽʟʝ) ʚ ʨʘʡʦʥʽ ʅʦʨʽʣʴʩʴʢʘ, ʘ ʪʘʢʦʞ ʫ 

ʧʽʚʥʽʯʥʽʡ ʽ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ʧʣʘʪʬʦʨʤʠ ʢʘʨʙʦʥ ʩʢʣʘʜʝʥʠʡ ʤʦʨʩʴʢʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ ʽ 

ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, ʧʽʚʜʝʥʥʽʰʝ ï ʪʝʨʠʛʝʥʥʠʤʠ (ʪʫʰʘʤʩʴʢʘ ʩʚʽʪʘ). ʊʦʚʱʠʥʘ ʮʽʻʾ 

ʯʘʩʪʠʥʠ ʨʦʟʨʽʟʫ ʢʘʨʙʦʥʫ ï 50-200 ʤ.  

ʅʝʨʦʟʯʣʝʥʦʚʘʥʘ ʪʦʚʱʘ ʩʝʨʝʜʥʴʦʛʦ-ʚʝʨʭʥʴʦʛʦ ʢʘʨʙʦʥʫ (ʧʝʥʩʽʣʴʚʘʥʠʶ) ʟʘʣʷʛʘʻ ʟ ʧʝʨʝʨʚʦʶ ʥʘ ʙʽʣʴʰ 

ʜʘʚʥʭ ʧʦʨʦʜʘʭ. ʎʝ ʚʫʛʣʝʥʦʩʥʽ ʚʽʜʢʣʘʜʠ ï ʢʘʪʩʴʢʘ ʩʚʽʪʘ (10 ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʘʤʠ ʚʫʛʽʣʣʷ) ʟ ʬʣʦʨʦʶ. 

ʊʦʚʱʠʥʘ ï 50-240 ʤ. 

ʇʝʨʤʩʴʢʘ ʩʠʩʪʝʤʘ ʧʦʰʠʨʝʥʘ ʫ ʙʘʩʝʡʥʽ ʨʨ. ɸʥʛʘʨʘ, ʇʽʜʢʘʤôʷʥʘ ʊʫʥʛʫʩʢʘ, ʅʠʞʥʷ ʊʫʥʛʫʩʢʘ, ʂʦʪʫʡ 

ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʧʣʘʪʬʦʨʤʠ. ʇʝʨʝʚʘʞʘʶʪʴ ʚʫʛʣʝʥʦʩʥʽ ʚʽʜʢʣʘʜʠ (ʜʦ 14 ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ) ʟ 

ʧʨʦʰʘʨʢʘʤʠ ʪʫʬʦʛʝʥʥʠʭ. ɺʠʜʽʣʷʶʪʴʩʷ ʙʫʨʛʫʢʣʽʥʩʴʢʘ ʧʝʣʷʪʢʽʥʩʴʢʘ ʽ ʜʝʛʘʣʽʥʩʴʢʘ ʩʚʽʪʠ, ʪʦʚʱʠʥʦʶ 110-

550 ʤ.  

ʂʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʫʛʣʝʥʦʩʥʽ ʪʦʚʱʽ ʢʘʨʙʦʥʫ ʽ ʧʝʨʤʽ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʚʠʜʽʣʷʶʪʴʩʷ ʧʽʜ ʥʘʟʚʦʶ 

ʪʫʥʛʫʩʴʢʘ ʩʝʨʽʷ.  

ʊʦʚʱʠʥʘ ʩʝʨʽʾ, ʷʢʘ ʚʢʣʶʯʘʻ ʧʣʘʩʪʠ ʚʫʛʽʣʣʷ (ʽʥʢʦʣʠ ʜʦ ʜʝʩʷʪʢʽʚ ʤʝʪʨʽʚ ʪʦʚʱʠʥʠ) ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,2-

0,5 ʜʦ 1,0-1,2 ʢʤ. 

ʊʨʽʘʩ ʫ ʤʦʨʩʴʢʠʭ ʬʘʮʽʷʭ ʚʽʜʦʤʠʡ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʧʣʘʪʬʦʨʤʠ (ʤʝʨʛʝʣʽ, ʤʦʨʩʴʢʽ ʧʽʩʢʦʚʠʢʠ, 

ʘʨʛʽʣʽʪʠ ʟ ʬʘʫʥʦʶ ʽʥʜʩʴʢʦʛʦ ʽ ʦʣʝʥʴʦʮʴʢʦʛʦ ʷʨʫʩʽʚ), ʥʘ ʨʝʰʪʽ ʪʝʨʠʪʦʨʽʾ ï ʮʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ 

ʚʫʣʢʘʥʦʛʝʥʥʽ ʪʦʚʱʽ ʪʨʘʧʦʚʦʾ ʬʦʨʤʘʮʽʾ (ʨʠʩ. 2.15). ʇʝʨʝʚʘʞʘʻ ʥʠʞʥʽʡ ʚʽʜʜʽʣ ï ʪʫʪʦʥʯʘʥʩʴʢʘ ʽ 

ʢʦʨʚʫʥʯʘʥʩʴʢʘ ʩʚʽʪʠ ï ʧʽʨʦʢʣʘʩʪʠʯʥʽ ʪʦʚʱʽ ʽ ʙʘʟʘʣʴʪʠ ʤʘʢʩʠʤʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ 

ʧʣʘʪʬʦʨʤʠ ï ʜʦ 3500 ʤ. 

ʋ ʄʘʡʤʝʯʘ-ʂʦʪʫʡʩʴʢʦʤ ʨʘʡʦʥʽ ʚʽʜʦʤʽ ʥʝʬʝʣʽʥʦʚʽ ʙʘʟʘʣʴʪʠ ʽ ʾʭ ʪʫʬʠ, ʪʨʘʭʽʙʘʟʘʣʴʪʠ ʽ ʛʘʚʘʾʪʠ ʽʥʰʽ 

ʣʫʞʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʽ ʚʫʣʢʘʥʽʯʥʽ ʧʦʨʦʜʠ (ʟʦʢʨʝʤʘ ʤʘʡʤʝʯʽʪʠ) ʜʝʣʴʢʘʥʩʴʢʦʾ ʪʘ ʽʥʰʠʭ ʩʚʽʪ. ʎʝ 

ʫʥʽʢʘʣʴʥʠʡ ʨʘʡʦʥ ʨʦʟʚʠʪʢʫ ʣʫʞʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʚʫʣʢʘʥʽʟʤʫ. 

ʖʨʘ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʩʢʣʘʜʝʥʘ ʤʦʨʩʴʢʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʽ ʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʪʨʽʘʩʽ. ʅʘ ʧʽʚʜʥʽ ï ʮʝ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʫʛʣʝʥʦʩʥʽ ʪʦʚʱʽ. ʅʘ ʧʽʚʥʦʯʽ ʫ ʥʠʞʥʴʦʤʫ ʚʽʜʜʽʣʽ ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʩʢʦʚʠʢʠ ʟ ʧʨʦʰʘʨʢʘʤʠ 

ʘʣʝʚʨʦʣʽʪʽʚ, ʛʣʠʥʠ ʽ ʘʣʝʚʨʦʣʽʪʠ, ʚʘʧʥʷʢʠ ʥʘʩʠʯʝʥʽ ʬʘʫʥʦʶ; ʾʭ ʪʦʚʱʠʥʘ ï 100 ʤ. ʉʝʨʝʜʥʷ ʶʨʘ (ʘʘʣʝʥ, 

ʙʘʡʦʩ ʽ ʙʘʪ) ï ʤʦʨʩʴʢʽ ʪʝʨʠʛʝʥʥʽ ʧʦʨʦʜʠ. ɺʝʨʭʥʷ ʶʨʘ (ʢʝʣʦʚʝʡ, ʦʢʩʬʦʨʜ, ʢʽʤʝʨʠʜʞ ʽ ʪʠʪʦʥ) ï ʧʽʱʘʥʦ-

ʘʣʝʚʨʠʪʦʚʘ ʪʦʚʱʘ ʟ ʬʘʫʥʦʶ. ʊʦʚʱʠʥʘ ʶʨʠ ʚ ʃʝʥʦ-ɸʥʘʙʘʨʩʴʢʽʡ, ʍʘʪʘʥʟʴʢʽʡ ʽ ɺʽʣʶʡʩʴʢʽʡ ʟʘʧʘʜʠʥʘʭ 

ʤʦʞʝ ʜʦʩʷʛʘʪʠ 2,8-3,2 ʢʤ 
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ʈʠʩ. 2.15. ʉʠʙʽʨʩʴʢʽ ʪʨʘʧʠ, ʧʣʘʪʦ ʇʫʪʦʨʘʥʘ 

ʌʦʪʦ ɸ. ʅ. ʈʫʜʦʡ (Alexei Rudoy), PD, 

https://commons.wikimedia.org/w/index.php?curid=9971758ʋ 

 

ʅʘ ʧʽʚʜʥʽ ʧʣʘʪʬʦʨʤʠ (ʂʘʥʩʴʢʠʡ, ɯʨʢʫʪʩʴʢʠʡ ʽ ʇʽʚʜʝʥʥʦ-ʗʢʫʪʩʴʢʠʡ ʚʫʛʣʝʥʦʩʥʽ ʙʘʩʝʡʥʠ) ʥʠʞʥʷ ʶʨʘ 

ï ʧʽʩʢʦʚʠʢʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʫʛʽʣʣʷ ʪʦʚʱʠʥʦʶ 50-450 ʤ. ʉʝʨʝʜ ʚʫʛʣʝʥʦʩʥʠʭ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʾ ʶʨʠ 

ʪʨʘʧʣʷʶʪʴʩʷ ʧʦʢʨʠʚʠ ʨʽʦʣʽʪʽʚ ʽ ʪʫʬʽʚ.  ʊʦʚʱʠʥʘ ʶʨʠ ʚ ʟʘʧʘʜʠʥʘʭ ï ʜʦ 700 ʤ. ɸʥʘʣʦʛʽʯʥʠʡ ʩʢʣʘʜ 

ʚʝʨʭʥʴʦʾ ʶʨʠ, ʪʦʚʱʠʥʘ ʷʢʦʾ ʫ ʇʽʚʜʝʥʥʦʷʢʫʪʩʴʢʦʤʫ ʙʘʩʝʡʥʽ ʜʦʩʷʛʘʻ 2,1 ʢʤ. 

ʂʨʝʡʜʘ ï ʥʘ ʧʽʚʥʦʯʽ ʤʦʨʩʴʢʘ, ʥʘ ʧʽʚʜʥʽ ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʘ. ʅʠʞʥʽʡ ʚʽʜʜʽʣ ʚʠʧʦʚʥʶʻ ʋʩʪʴ-ɭʥʽʩʝʡʩʴʢʫ, 

ʍʘʪʘʥʟʴʢʫ, ʃʻʥʦ-ɸʥʘʙʘʨʩʴʢʫ ʟʘʧʘʜʠʥʠ, ɺʽʣʶʡʩʴʢʫ ʩʠʥʝʢʣʽʟʫ ʽ ʇʽʚʜʝʥʥʦʷʢʫʪʩʴʢʠʡ ʧʨʦʛʠʥ. ʄʦʨʩʴʢʽ 

ʧʦʨʦʜʠ ʚʛʦʨʫ ʧʦ ʨʦʟʨʽʟʫ ʟʘʤʽʱʫʶʪʴʩʷ ʚʫʛʣʝʥʦʩʥʠʤʠ. ɺ ʥʠʞʥʽʡ ʪʝʯʽʾ ɺʽʣʶʶ ʚʠʷʚʣʝʥʦ ʙʽʣʴʰʝ 50 ʧʣʘʩʪʽʚ 

ʚʫʛʽʣʣʷ (ʛʦʪʝʨʠʚ-ʙʘʨʝʤ). ɺʝʨʭʥʽʡ ʚʽʜʜʽʣ ʚʽʜʦʤʠʡ ʚ ʙʘʩʝʡʥʽ ʨʨ. ʍʘʪʘʥˇʘ, ʂʦʪʫʡ, ɺʽʣʶʡ, ɸʥʛʘʨʘ, 

ʇʝʨʝʚʘʞʘʶʪʴ ʪʝʨʠʛʝʥʥʽ ʚʫʛʣʝʥʦʩʥʽ ʪʦʚʱʽ. ʊʦʚʱʠʥʘ ʥʠʞʥʴʦʛʦ ʚʽʜʜʽʣʫ ï 50-1750 ʤ, ʚʝʨʭʥʴʦʛʦ ï ʜʦ 

1000 ʤ. 

ʂʘʡʥʦʟʦʡ ï ʇʦʰʠʨʝʥʠʡ ʦʙʤʝʞʝʥʦ ʧʝʨʝʚʘʞʥʦ ʚ ʟʘʧʘʜʠʥʘʭ (ʅʠʞʥʴʦʘʣʜʘʥʩʴʢʘ ʪʘ ʽʥ.). ʎʝ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʪʝʨʠʛʝʥʥʽ ʫʪʚʦʨʝʥʥʷ ï ʘʣʶʚʽʘʣʴʥʽ ʪʘ ʦʟʝʨʥʽ ʧʽʩʢʠ ʽ ʧʽʩʢʦʚʠʢʠ, ʘʣʝʚʨʠʪʠ, ʛʣʠʥʠ, ʣʽʛʥʽʪʠ, 

ʪʨʘʧʣʷʶʪʴʩʷ ʙʦʢʩʠʪʠ. ʉʝʨʝʜ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʚʽʜʦʤʽ ʪʘʢʦʞ ʣʴʦʜʦʚʠʢʦʚʽ ʪʘ ʬʣʶʚʽʦʛʣʷʮʽʘʣʴʥʽ 

ʫʪʚʦʨʝʥʥʷ. ʊʦʚʱʠʥʘ ʢʘʡʥʦʟʦʶ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ʚʽʜ 60 ʜʦ 700 ʤ.  

ʇʣʘʪʬʦʨʤʥʠʡ ʽʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ʃʫʞʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʽ ʟʦʥʘʣʴʥʦ-ʢʽʣʴʮʝʚʦʾ ʙʫʜʦʚʠ ʡʤʦʚʽʨʥʦ 

ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ ʧʦʰʠʨʝʥʽ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ɸʣʜʘʥʩʴʢʦʛʦ ʱʠʪʘ (ɸʨʙʘʨʘʩʪʘʭ, ʂʦʥʜʴʦʨ, 

ʏʘʜ, ɯʥʽʛʣʽ, ɯʥʘʛʣʽ). ʎʝ ʘʨʙʘʨʩʪʘʭʩʴʢʠʡ ʢʦʤʧʣʝʢʩ, ʩʢʣʘʜʝʥʠʡ ʜʫʥʽʪʘʤʠ, ʽʡʦʣʽʪʘʤʠ, ʽʡʦʣʽʪ-ʤʝʣʴʪʝʡʛʽʪʘʤʠ, 

ʥʝʬʝʣʽʥʦʚʠʤʠ ʩʽʻʥʽʪʘʤʠ, ʢʘʨʙʦʥʘʪʠʪʘʤʠ. ɺʽʢ ʢʦʤʧʣʝʢʩʫ ʜʠʩʢʫʩʽʡʥʠʡ (ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ, 

ʧʘʣʝʦʟʦʡʩʴʢʠʡ ʘʙʦ ʤʝʟʦʟʦʡʩʴʢʠʡ). ɿʘʫʚʘʞʠʤʦ, ʱʦ ʨʘʜʽʦʣʦʛʽʯʥʽ ʜʘʥʽ (600-690 ʄʘ) ʚʩʝ ʞ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʝʦʧʨʦʪʝʨʟʦʡʩʴʢʠʡ ʚʽʢ ʢʦʤʧʣʝʢʩʫ.  

ʋ ʩʝʨʝʜʥʴʦʤʫ ʧʘʣʝʦʟʦʾ ʨʦʟʚʠʚʘʚʩʷ ʦʩʥʦʚʥʠʡ ʽ ʣʫʞʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʠʡ ʤʘʛʤʘʪʠʟʤ, ʬʦʨʤʫʚʘʣʠʩʴ 

ʢʽʤʙʝʨʣʽʪʦʚʽ ʽ ʣʫʞʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʽ ʽʥʪʨʫʟʽʾ. ʎʝ ʇʘʪʦʤʩʴʢʦ-ɺʽʣʶʡʩʴʢʠʡ ʘʚʣʘʢʦʛʝʥ, ʏʘʨʩʴʢʦ-ʉʠʥʩʴʢʘ 

ʟʦʥʘ, ʟʘʭʽʜʥʽ ʩʭʠʣʠ ʉʝʪʪʝ-ɼʘʙʘʥ. 

https://commons.wikimedia.org/w/index.php?curid=9971758У
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ʂʘʤôʷʥʦʚʫʛʽʣʴʥʽ ʢʽʤʙʝʨʣʽʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʚ ɼʘʣʜʠʥʦ-ɸʣʘʢʽʪʩʴʢʦʤʫ, ʄʫʥʩʴʢʦʤʫ, ʄʘʣʦ-

ɹʦʪʫʦʙʽʥʩʴʢʦʤʫ ʨʘʡʦʥʘʭ. ɺ ʋʜʞʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʚʠʷʚʣʝʥʽ ʧʦʨʦʜʠ ʣʫʞʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʦʾ ʽ ʥʝʬʝʣʽʥ-

ʩʽʻʥʽʪʦʚʦʾ ʬʦʨʤʘʮʽʾ. 

ʇʝʨʤʩʴʢʘ ʪʨʘʭʽʜʦʣʝʨʠʪʦʚʘ ʬʦʨʤʘʮʽʷ ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʅʦʨʽʣʴʩʴʢʦʤʫ ʨʘʡʦʥ ̔ ï ʪʠʪʘʥʘʚʛʽʪʦʚʽ 

ʪʨʘʭʽʜʦʣʝʨʠʪʦʚʽ ʩʠʣʠ, ʪʦʚʱʠʥʦʶ ʜʦ 80 ʤ. ʇʨʦʪʝ ʥʘʡʙʽʣʴʰʽ ʧʨʦʷʚʠ ʤʘʛʤʘʪʠʟʤʫ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʪʨʽʘʩ 

(ʊʫʥʛʫʩʴʢʘ ʩʠʥʝʢʣʽʟʘ). ʎʝ ʜʘʡʢʠ, ʰʪʦʢʠ, ʩʠʣʠ ʪʦʚʱʠʥʦʶ 10-60 ʟʨʽʜʢʘ 300 ʤ ʽ ʜʦʚʞʠʥʦʶ 100 ʢʤ ʽ ʙʽʣʴʰʝ. 

ʇʝʨʝʚʘʞʘʶʪʴ ʜʦʣʝʨʠʪʠ ʽ ʛʘʙʨʦ. ɿʘ ʩʢʣʘʜʦʤ ʽ ʬʘʟʘʤʠ ʫʪʚʦʨʝʥʥʷ ʚʠʜʽʣʷʶʪʴ ʢʘʪʘʥʛʩʴʢʠʡ, ʘʥʛʘʨʩʴʢʠʡ, 

ʘʤʦʚʩʴʢʠʡ, ʢʫʨʝʡʩʴʢʠʡ, ʢʫʟʴʤʦʚʩʴʢʠʡ ʽ ʪʠʯʠʥʩʴʢʠʡ ʪʠʧʠ. ɰʭ ʚʽʢ ï 200-240 ʄʘ. 

ʊʨʘʭʽʜʦʣʝʨʠʪʠ ʽ ʪʝʰʝʥʽʪʠ, ʘ ʪʘʢʦʞ ʜʘʡʢʠ ʤʦʥʮʦʥʽʪ-ʧʦʨʬʽʨʽʚ ʚʽʜʦʤʫ ʫ ʄʘʡʤʝʯʘ-ʂʦʪʫʡʩʴʢʦʤʫ ʨʘʡʦʥʽ, 

ʜʝ ʚʩʪʘʥʦʚʣʝʥʦ ʾʭ ʚʽʢ ï 245-254 ʄʘ. 

ʅʘ ʧʽʚʥʦʯʽ ʧʦʰʠʨʝʥʽ ʙʘʛʘʪʦʬʘʟʥʽ ʽʥʪʨʫʟʽʾ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʫ ʣʫʞʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ 

(ʤʘʡʤʝʯʘ-ʢʦʪʫʡʩʴʢʠʡ ʢʦʤʧʣʝʢʩ). ɺʠʷʚʣʝʥʦ ʙʣʠʟʴʢʦ 20 ʤʘʩʠʚʽʚ, ʟ ʥʠʭ 5-6 ʬʘʟ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʪʨʽʘʩ 

(ɻʫʣʽʥʩʴʢʠʡ, ʊʦʤʪʦʨ, ʀʨʨʘʩ, ʄʘʛʘʥ, ʂʫʛʜʘ, ʆʜʠʭʽʥʯʘ ʪʘ ʽʥ.). 

ɼʦ ʨʘʥʥʴʦʛʦ ʤʝʟʦʟʦʶ (ʪʨʽʘʩ) ʚʽʜʥʦʩʠʪʴʩʷ ʜʨʫʛʘ ʚʽʢʦʚʘ ʛʝʥʝʨʘʮʽʷ ʢʽʤʙʝʨʣʽʪʽʚ, ʱʦ ʧʦʰʠʨʝʥʘ ʥʘ 

ɸʥʘʙʘʨʦ-ʆʣʴʦʢʤʽʥʩʴʢʽʡ ʘʥʪʝʢʣʽʟʽ ʽ ʏʘʜʦʙʝʮʴʢʦʤʫ ʧʽʜʥʷʪʪʽ. ɰʭ ʚʽʢ ï 246-248 ʄʘ. ɺʽʜʦʤʽ ʽ ʙʽʣʴʰ ʤʦʣʦʜʽ 

ʢʽʤʙʝʨʣʽʪʦʚʽ ʤʘʩʠʚʠ (ʪʨʫʙʢʘ ñʆʙʥʘʞʦʥʥʘʷò, 185-205 ʄʘ). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʽʟʥʴʦʶʨʩʴʢʦ-ʨʘʥʥʴʦʢʨʝʡʜʦʚʦʾ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʦʾ ʘʢʪʠʚʽʟʘʮʽʾ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʛʦ 

ʱʠʪʘ ʫʪʚʦʨʠʣʠʩʴ ʢʠʩʣʽ ʽʥʪʨʫʟʽʾ ʩʪʘʥʦʚʦʛʦ ʽ ʣʫʞʥʽ ï ʘʣʜʘʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʽʚ.  

ʊʝʢʪʦʥʽʢʘ. ʊʝʢʪʦʥʽʯʥʘ ʢʘʨʪʘ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2.16. ɼʦʢʝʤʙʨʽʡʩʴʢʠʡ 

ʬʫʥʜʘʤʝʥʪ. ɺ ʩʪʨʫʢʪʫʨʽ ʬʫʥʜʘʤʝʥʪʫ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʚʠʜʽʣʷʶʪʴ ʊʫʥʛʫʩʴʢʫ, ɸʥʘʙʘʨʩʴʢʫ, 

ʆʣʝʥʴʦʮʴʢʫ, ɸʣʜʘʥʩʴʢʫ ʪʘ ʉʪʘʥʦʚʫ ʧʨʦʚʽʥʮʽʾ (ʜʠʚ. ʨʠʩ. 2.10). ʌʫʥʜʘʤʝʥʪ ʧʝʨʝʢʨʠʪʠʡ ʦʩʘʜʦʚʠʤ ʯʦʭʣʦʤ 

ʽ ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʪʽʣʴʢʠ ʫ ʤʝʞʘʭ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʛʦ ʽ ɸʥʘʙʘʨʩʴʢʦʛʦ ʱʠʪʽʚ ʪʘ ʐʘʨʠʞʘʣʛʘʡʩʴʢʦʛʦ 

ʧʽʜʥʷʪʪʷ, ʜʝ ʚʽʥ ʥʘʡʜʝʪʘʣʴʥʽʰʝ ʚʠʚʯʝʥʠʡ ʽ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʨʷʜ ʪʝʨʝʡʥʽʚ (ʙʣʦʢʽʚ), ʱʦ ʤʘʶʪʴ ʩʢʣʘʜʥʫ 

ʢʦʥʬʽʛʫʨʘʮʽʶ ʪʘ ʜʠʩʢʫʩʽʡʥʽ ʩʧʽʚʽʜʥʦʰʝʥʥʷ. ɸʣʜʘʥʦ-ʉʪʘʥʦʚʠʡ ʱʠʪ ʨʦʟʤʽʱʫʻʪʴʩʷ ʫ ʤʝʞʘʭ ɸʣʜʘʥʩʴʢʦʾ 

ʪʘ ʉʪʘʥʦʚʦʾ ʪʝʢʪʦʥʽʯʥʠʭ ʧʨʦʚʽʥʮʽʡ (ʤʝʛʘʙʣʦʢʽʚ), ʱʦ ʨʦʟʤʝʞʦʚʘʥʽ ʉʪʘʥʦʚʠʤ ʛʣʠʙʠʥʥʠʤ ʨʦʟʣʦʤʦʤ, ʧʦ 

ʷʢʦʤʫ ɸʣʜʘʥʩʴʢʠʡ ʤʝʛʘʙʣʦʢ ʥʘʩʫʥʫʪʠʡ ʥʘ ʉʪʘʥʦʚʠʡ ʫ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʾ. ʋ ʩʚʦʶ ʯʝʨʛʫ ɸʣʜʘʥʦ-

ʉʪʘʥʦʚʠʡ ʱʠʪ ʥʘʩʫʥʫʪʠʡ ʥʘ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʋʨʘʣʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʫ. 

ɸʣʜʘʥʩʴʢʘ ʧʨʦʚʽʥʮʽʷ ʚʢʣʶʯʘʻ ʪʘʢʽ ʪʝʨʝʡʥʠ (ʙʣʦʢʠ) ï ʆʣʴʦʢʤʽʥʩʴʢʠʡ, ɸʣʜʘʥʩʴʢʠʡ, ʋʯʫʨʩʴʢʠʡ ʽ 

ɹʘʪʦʤʛʩʴʢʠʡ (ʜʠʚ. ʨʠʩ. 2.11). ɸʣʜʘʥʩʢʠʡ ʽ ʋʯʫʨʩʴʢʠʡ ʪʝʨʝʡʥʠ (ʤʝʛʘʙʣʦʢʠ) ʻ ʪʠʧʦʚʠʤʠ ʛʨʘʥʫʣʽʪʦ-

ʛʥʝʡʩʦʚʠʤʠ ʦʙʣʘʩʪʷʤʠ (ɻɻʆ), ʥʘʪʦʤʽʩʪʴ, ʆʣʴʦʢʤʽʥʩʴʢʠʡ, ɹʘʪʦʤʛʩʴʢʠʡ ʪʝʨʡʥʠ (ʤʝʛʘʙʣʦʢʠ) 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʛʨʘʥʽʪ-ʟʝʣʝʥʦʢʘʤôʷʥʽ ʦʙʣʘʩʪʽ (ɻɿʆ). ʂʫʧʦʣʦʚʠʜʥʽ ʩʪʨʫʢʪʫʨʠ ʘʨʭʝʶ ʫʩʢʣʘʜʥʝʥʽ 

ʜʘʚʥʽʤʠ ʛʣʠʙʠʥʥʠʤʠ ʥʘʩʫʚʘʤʠ, ʧʨʠ ʮʴʦʤʫ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʥʘʩʫʚʥʽ ʩʪʨʫʢʪʫʨʠ ʚʠʥʠʢʣʠ ʨʘʥʽʰʝ ʥʽʞ 

ʢʫʧʦʣʦʚʠʜʥʽ. ʉʪʘʥʦʚʘ ʧʨʦʚʽʥʮʽʷ ʱʠʪʘ ʚʢʣʶʯʘʻ ʄʦʛʦʯʠʥʩʴʢʠʡ, ʊʠʥʜʠʥʩʴʢʠʡ ʽ ʉʫʪʘʤʩʴʢʠʡ ʪʝʨʝʡʥʠ. 

ʄʦʛʦʯʠʥʩʴʢʠʡ ʪʝʨʝʡʥ (ʤʝʛʘʙʣʦʢ) ʻ ɻɿʆ, ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʾ ʟʘʚʝʨʰʠʣʦʩʴ ʫ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʾ. 

ʊʠʥʜʠʥʩʴʢʠʡ ʪʝʨʝʡʥ (ʤʝʛʘʙʣʦʢ) ʩʢʣʘʜʝʥʠʡ ʧʦʨʦʜʘʤʠ ʘʤʬʽʙʦʣʽʪʦʚʦʾ ʪʘ ʛʨʘʥʫʣʽʪʦʚʦʾ ʩʪʘʜʽʡ 

ʤʝʪʘʤʦʨʬʽʟʤʫ, ʱʦ ʚʠʥʠʢʣʘʠ ʚ ʘʨʭʝʾ ʪʘ ʟʘʟʥʘʣʠ ʧʦʚʪʦʨʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʫ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʾ. ʇʦ 

ʉʪʘʥʦʚʦʤʫ ʨʦʟʣʦʤʫ ʄʦʛʦʯʘʥʩʢʠʡ ʪʘ ʊʠʥʜʠʥʩʴʢʠʡ ʪʝʨʝʡʥʠ ʥʘʩʫʥʫʪʽ ʥʘ ʉʫʪʘʤʩʴʢʠʡ ʪʝʨʝʡʥ, ʷʢʠʡ 

ʩʢʣʘʜʝʥʠʡ ʽʥʪʝʥʩʠʚʥʦ ʜʝʬʦʨʤʦʚʘʥʠʤʠ ʪʘ ʧʝʨʝʪʚʦʨʝʥʠʤʠ ʤʝʪʘʤʦʨʬʽʪʘʤʠ (2,2-1,8 Ga). ʍʘʨʘʢʪʝʨʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʉʪʘʥʦʚʦʾ ʧʨʦʚʽʥʮʽʾ ʫ ʤʝʞʘʭ ʱʠʪʘ ʻ ʰʠʨʦʢʠʡ ʨʦʟʚʠʪʦʢ ʟʥʘʯʥʠʭ ʟʘ ʨʦʟʤʽʨʘʤʠ ʤʘʩʠʚʽʚ 

ʘʥʦʨʪʦʟʠʪʽʚ ʽ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʾʤ ʛʘʙʨʦʾʜʽʚ ʪʘ ʧʽʨʦʢʩʝʥʽʪʽʚ. 

ɸʥʘʙʘʨʩʴʢʠʡ ʱʠʪ ʚʢʣʶʯʘʻ ʄʘʛʘʥʩʴʢʠʡ, ɼʘʣʜʠʥʩʴʢʠʡ, ɹʽʨʝʢʪʠʥʩʴʢʠʡ ʟʚʫʞʝʥʽ ʪʝʨʝʡʥʠ (ʤʝʛʘʙʣʦʢʠ), 

ʱʦ ʨʦʟʜʽʣʝʥʽ ʂʦʪʫʡʢʘʥʩʴʢʦʶ ʽ ɹʽʣʣʷʩʴʢʦʶ ʢʦʣʽʟʽʡʥʠʤʠ (ʤʽʞʙʣʦʢʦʚʠʤʠ) ʟʦʥʘʤʠ (ʜʠʚ. ʨʠʩ. 2.12). 

ɿʚʫʞʝʥʽ ʪʝʨʝʡʥʠ ʧʨʦʩʪʷʛʘʶʪʴʩʷ ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ, ʘ ʤʽʞʙʣʦʢʦʚʽ ʟʦʥʠ ʡʤʦʚʽʨʥʦ ʻ ʛʣʠʙʠʥʥʠʤʠ 

ʥʘʩʫʚʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ. ʄʘʛʘʥʩʴʢʠʡ, ɼʘʣʜʠʥʩʴʢʠʡ ʽ ɹʽʨʝʢʪʠʥʩʴʢʠʡ 

ʪʝʨʝʡʥʠ ʧʦʙʫʜʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʧʝʨʝʚʠʥʥʦ ʚʫʣʢʘʥʽʯʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʷ ʦʩʪʨʦʚʦʜʫʞʥʦʛʦ ʪʠʧʫ (3.1 Ga). 

ɻʨʘʥʫʣʽʪʦʚʠʡ ʤʝʪʘʤʦʨʬʽʟʤ ʪʘ ʛʨʘʥʽʪʠʟʘʮʽʷ ʚʽʜʙʫʚʘʣʠʩʴ ʫ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʾ. 

ʂʦʪʫʡʢʘʥʩʴʢʘ ʢʦʣʽʟʽʡʥʘ ʟʦʥʘ ʨʦʟʜʽʣʷʻ ɼʘʣʜʠʥʩʴʢʠʡ ʽ ʄʘʛʘʥʩʴʢʠʡ ʪʝʨʝʡʥʠ ʽ ʧʨʦʷʚʣʝʥʘ ʷʢ  ʢʦʣʽʟʽʡʥʠʡ 

ʙʣʘʩʪʦʤʽʣʦʥʽʪʦʚʠʡ ʤʘʢʨʦʤʝʣʘʥʞ. ɹʽʣʣʷʩʴʢʘ ʟʦʥʘ ʨʦʟʤʝʞʦʚʫʻ ɸʥʘʙʘʨʩʴʢʫ ʽ ʆʣʝʥʴʦʮʴʢʫ ʧʨʦʚʽʥʮʽʾ 

ʬʫʥʜʘʤʝʥʪʘ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʌʦʨʤʫʚʘʣʠʩʴ ʢʦʣʽʟʽʡʥʠʭ ʟʦʥ ʚʽʜʙʫʚʘʣʦʩʴ ʫ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʾ (1,8-

1,9 Ga) ʽ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʛʨʘʥʫʣʽʪʦʚʠʤ ʤʝʪʘʤʦʬʽʟʤʦʤ ʪʘ ʚʠʧʣʘʚʢʠʤʠ ʛʨʘʥʽʪʽʚ. 

ʇʨʦʪʦʧʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ. ʇʦʯʘʚ ʬʦʨʤʫʚʘʪʠʩʴ ʫ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʾ ʫ ʤʝʞʘʭ ʂʦʜʘʨʦ-ʋʜʦʢʘʥʩʴʢʦʛʦ 

ʧʨʦʛʠʥʫ (ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ɸʣʜʘʥʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ). ɿʘʧʦʚʥʝʥʠʡ ʤʝʪʘʦʩʘʜʦʚʠʤʠ 

ʩʣʦʙʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʤʝʪʘʪʝʨʠʛʝʥʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʱʦ ʥʝʟʛʽʜʥʦ ʟʘʣʘʛʘʶʪʴ ʥʘ ʙʽʣʴʰ ʜʘʚʥʽʭ 
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ʢʨʠʩʪʘʣʽʯʥʠʭ ʫʪʚʦʨʝʥʥʷʭ ʨʘʥʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ. ɰʭ ʪʦʚʱʠʥʘ ï 6-12 ʢʤ. ʇʦʨʦʜʠ ʧʨʦʨʚʘʥʽ ʂʦʜʘʨʩʴʢʠʤ 

ʣʦʧʦʣʽʪʦʤ, ʩʢʣʘʜʝʥʠʤ ʨʘʧʘʢʽʚʽʧʦʜʽʙʥʠʤʠ ʛʨʘʥʽʪʘʤʠ (1,8-2,0 Ga ). 

ɹʣʠʟʴʢʠʡ ʟʘ ʚʽʢʦʤ ʋʣʢʘʥʩʴʢʠʡ ʨʠʬʪʦʛʝʥʥʠʡ ʧʨʦʛʠʥ (ʛʨʘʙʝʥʦʧʦʜʽʙʥʘ ʟʘʧʘʜʠʥʘ) ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ 

ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʱʠʪʘ (ʧʽʚʜʝʥʴ ɹʘʪʦʤʛʩʴʢʦʛʦ ʪʝʨʝʡʥʫ). ʂʨʽʤ ʤʝʪʘʪʝʨʠʛʝʥʥʠʭ ʧʦʨʽʜ ʚʽʥ ʟʘʧʦʚʥʝʥʠʡ 

ʪʘʢʦʞ ʤʝʪʘʚʫʣʢʘʥʽʪʘʤʠ ʫʣʢʘʥʽʶ. ʇʦʨʦʜʠ ʧʨʦʨʠʚʘʶʪʴʩʷ ʋʣʢʘʥʩʴʢʠʤ ʙʘʛʘʪʦʬʘʟʥʠʤ ʧʣʫʪʦʥʦʤ 1,6-

1,8  Ga).  

ʉʫʙʧʣʘʪʬʦʨʤʥʠʡ (ʜʦʧʣʠʪʥʠʡ) ʯʦʭʦʣ ʟʦʩʝʨʝʜʞʝʥʠʡ ʚ ʘʚʣʘʢʦʛʝʥʘʭ (ʂʦʪʫʡʩʴʢʦʤʫ, ʆʣʝʥʴʦʮʴʢʦʤʫ, 

ʋʜʞʠʥʩʴʢʦʤʫ, ɯʨʢʽʥʽʾʚʩʴʢʦʤʫ, ʋʨʠʥʩʴʢʦʤʫ, ʂʦʪʶʥʛʜʠʥʩʴʢʦʤʫ), ʘ ʪʘʢʦʞ ʫ ʇʝʨʝʜʧʘʪʦʤʩʴʢʦʤʫ ʪʘ 

ʇʨʠʩʘʷʥʩʴʢʦʤʫ ʧʨʦʛʠʥʘʭ, ʱʦ ʛʝʥʝʪʠʯʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʦʙʣʘʩʪʶ ʩʠʙʽʨʩʴʢʠʭ ʙʘʡʢʘʣʽʜ. ɺʽʥ ʩʢʣʘʜʝʥʠʡ 

ʦʩʘʜʦʚʦ-ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʥʝʦʧʨʦʪʝʨʦʟʦʶ ʪʦʚʱʠʥʦʶ 3-4 ʢʤ. 

ʇʣʘʪʬʦʨʤʥʠʡ (ʧʣʠʪʥʠʡ) ʯʦʭʦʣ ʫʪʚʦʨʶʻ ʃʝʥʦ-ɭʥʽʩʝʡʩʴʢʫ ʧʣʠʪʫ, ʫ ʤʝʞʘʭ ʷʢʦʾ ʚʠʜʽʣʷʶʪʴʩʷ 

ʇʨʠʩʘʷʥʩʴʢʦ-ɭʥʽʩʝʡʩʴʢʘ, ʊʫʥʛʫʩʴʢʘ, ɺʽʣʶʡʩʴʢʘ ʩʠʥʝʢʣʽʟʠ, ʜʝ ʪʦʚʱʠʥʘ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʩʪʘʥʦʚʠʪʴ 3-7 

ʢʤ, ʘ ʥʘ ʧʽʚʥʦʯʽ ʊʫʥʛʫʩʴʢʦʾ ʩʠʥʝʢʣʽʟʠ ʜʦʩʷʛʘʻ 12 ʢʤ. ʉʠʥʝʢʣʽʟʠ ʨʦʟʜʽʣʝʥʽ ʘʥʪʝʢʣʽʟʘʤʠ, ʥʘʡʙʽʣʴʰʽ ʟ ʷʢʠʭ 

ɸʥʘʙʘʨʦ-ʆʣʝʥʴʦʮʴʢʘ, ɸʣʜʘʥʩʴʢʘ, ʅʝʧʩʴʢʦ-ɹʦʪʫʦʙʽʥʩʴʢʘ, ʫ ʤʝʞʘʭ ʷʢʠʭ ʪʦʚʱʠʥʘ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ 

ʩʢʦʨʦʯʫʻʪʴʩʷ ʜʦ 0-2 ʢʤ. 

ʇʽʚʜʝʥʥʘ ʯʘʩʪʠʥʘ ʇʨʠʩʘʷʥʩʴʢʦ-ɭʥʽʩʝʡʩʴʢʦʾ ʩʠʥʝʢʣʽʟʠ ʟʘʪʠʩʥʫʪʘ ʤʽʞ ʩʢʣʘʜʯʘʩʪʠʤʠ ʩʧʦʨʫʜʘʤʠ 

ʉʭʽʜʥʦʛʦ ʉʘʷʥʫ ʽ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʴʢʦʛʦ ʥʘʛʽʨʷ ʪʘ ʫʪʚʦʨʶʻ ʪ.ʟ. ɯʨʢʫʪʩʴʢʠʡ ʘʤʬʽʪʝʘʪʨ. ʅʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ 

ʚʽʜ ʥʴʦʛʦ, ʤʽʞ ʅʝʧʩʴʢʦ-ɹʦʪʫʦʙʥʽʥʩʴʢʦʶ ʘʥʪʝʢʣʽʟʦʶ ʽ ʥʘʩʫʚʥʠʤ ʬʨʦʥʪʦʤ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʴʢʦʾ 

ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ ʨʦʟʪʘʰʦʚʘʥʠʡ ʇʝʨʝʜʧʘʪʦʤʩʴʢʠʡ ʧʨʦʛʠʥ ʽ ɸʥʛʘʨʦ-ʃʝʥʩʴʢʘ ʟʦʥʘ ʜʠʩʣʦʢʘʮʽʡ, ʜʝ 

ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʫʪʚʦʨʝʥʥʷ ʟʽʨʚʘʥʽ ʟ ʬʫʥʜʘʤʝʥʪʫ ʽ ʫʪʚʦʨʶʶʪʴ ʩʠʩʪʝʤʫ ʩʢʣʘʜʦʢ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ 

ʧʨʦʩʪʷʛʘʥʥʷ. ʋ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʢʨʘʡʦʚʽʡ ʯʘʩʪʠʥʽ ʧʣʘʪʬʦʨʤʠ ʨʦʟʪʘʰʦʚʘʥʘ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʘ 

ʊʫʨʫʭʘʥʦ-ʅʦʨʽʣʴʩʴʢʘ ʟʦʥʘ ʣʽʥʽʡʥʠʭ ʜʠʩʣʦʢʘʮʽʡ, ʩʢʣʘʜʝʥʘ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦ-ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʤʠ 

ʚʽʜʢʣʘʜʘʤʠ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʪʨʫʢʪʫʨʠ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʯʦʭʣʘ ʻ ʥʘʷʚʥʽʩʪʴ 

ʉʝʨʝʜʥʴʦʣʝʥʩʴʢʦʾ, ʇʨʠʙʘʡʢʘʣʴʩʴʢʦʾ ʪʘ ʇʨʠʻʥʽʩʝʡʩʴʢʦʾ ʤʦʥʦʢʣʽʟ.  

ʉʝʨʝʜʥʷ ʯʘʩʪʠʥʘ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʟʦʩʝʨʝʜʞʝʥʘ ʫ ʚʝʣʝʪʝʥʩʴʢʽʡ ʊʫʥʛʫʩʴʢʽʡ ʩʠʥʝʢʣʽʟʽ, ʱʦ ʟʘʧʦʚʥʝʥʘ 

ʚʫʛʣʝʥʦʩʥʦʶ ʪʦʚʱʝʶ ʢʘʨʙʦʥʫ ʽ ʧʝʨʤʽ ʪʘ ʪʨʘʧʦʚʦʶ ʬʦʨʤʘʮʽʻʶ ʪʨʽʘʩʫ. ʆʩʦʙʣʠʚʝ ʧʦʣʦʞʝʥʥʷ ʟʘʡʤʘʻ 

ɺʽʣʶʡʩʴʢʘ ʩʠʥʝʢʣʽʟʘ, ʱʦ ʙʫʣʘ ʘʢʪʠʚʽʟʦʚʘʥʘ ʫ ʜʝʚʦʥʽ, ʪʘ ʟʘʧʦʚʥʝʥʘ ʜʝʚʦʥʩʴʢʠʤʠ ʚʫʣʢʘʥʽʯʥʠʤʠ ʽ 

ʩʦʣʝʥʦʩʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, ʷʢʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʟʥʘʯʥʠʤʠ ʟʘ ʪʦʚʱʠʥʦʶ (2-4 ʢʤ) ʶʨʩʴʢʠʤʠ ʪʘ 

ʢʨʝʡʜʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʧʨʦʨʚʘʥʠʤʠ ʩʦʣʷʥʦʢʫʧʦʣʴʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. 

ɺʝʨʭʥʷ, ʤʝʟʦʟʦʡʩʴʢʘ (ʱʦ ʧʦʜʝʢʫʜʠ ʚʢʣʶʯʘʻ ʽ ʢʘʡʥʦʟʦʡʩʴʢʫ) ʯʘʩʪʠʥʘ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʟʦʩʝʨʝʜʞʝʥʘ 

ʫ ɭʥʽʩʝʡ-ʍʘʪʘʥʟʴʢʦʤʫ ʪʘ ʃʝʥʦ-ɸʥʘʙʘʨʩʴʢʦʤʫ ʧʨʦʛʠʥʘʭ, ʥʘ ʧʽʚʥʽʯʥʠʭ ʦʢʨʘʾʥʘʭ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, 

ʘ ʪʘʢʦʞ ʫ ʇʝʨʝʜʚʝʨʭʦʷʥʩʴʢʦʤʫ ʧʝʨʝʜʦʚʦʤʫ ʧʨʦʛʠʥʽ, ʷʢʠʡ ʛʝʥʝʪʠʯʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ɺʝʨʭʦʷʥʩʴʢʦʶ 

ʩʢʣʘʜʯʘʩʪʦʶ ʩʠʩʪʝʤʦʶ. ʇʽʚʜʝʥʥʽʰʝ ʨʦʟʪʘʰʦʚʘʥʠʡ ʨʷʜ ʤʝʟʦʟʦʡʩʴʢʠʭ ʟʘʧʘʜʠʥ, ʱʦ ʟʘʧʦʚʥʝʥʽ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʚʫʛʣʝʥʦʩʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ï ʇʽʚʜʝʥʥʦʷʢʫʪʩʴʢʘ, ɯʨʢʫʪʩʴʢʘ (ʏʝʨʝʤʭʦʚʩʴʢʘ), 

ʂʘʥʩʴʢʘ, ʏʫʣʴʤʘʥʩʴʢʘ, ʊʦʢʽʥʩʴʢʘ ʪʘ ʽʥ. 

ʇʦʧʽʛʘʡʩʴʢʘ ʘʩʪʨʦʙʣʝʤʘ. ʈʦʟʪʘʰʦʚʘʥʘ ʥʘ ʧʽʚʥʦʯʽ ɸʥʘʙʘʨʩʴʢʦʛʦ ʱʠʪʘ, ʾʾ ʜʽʘʤʝʪʨ ï 100 ʢʤ. 

ɺʠʜʽʣʷʻʪʴʩʷ ʜʚʘ ʢʽʣʴʮʝʚʠʭ ʢʨʘʪʝʨʘ. ʈʦʟʜʨʦʙʣʝʥʽʩʪʴ ʧʦʨʽʜ ʜʦʩʷʛʘʻ 1.5-2.5 ʢʤ. ʅʘʷʚʥʽ ʽʤʧʘʢʪʠʪʠ: ʟʶʚʽʪʠ 

(ʪʫʬʦʧʦʜʽʙʥʽ ʧʦʨʦʜʠ) ʽ ʪʘʛʘʤʽʪʠ (ʨʦʟʧʣʘʚʣʝʥʽ ʧʦʨʦʜʠ). ɻʽʧʦʪʝʟʫ ʧʨʦ ʢʦʩʤʽʯʥʝ ʧʦʭʦʜʞʝʥʥʷ ʚʧʝʨʰʝ 

ʚʠʩʫʥʫʚ ɺ.ʃ.ʄʘʩʘʡʪʽʩ. ɺʦʥʘ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚʠʩʦʢʦʙʘʨʠʯʥʦʛʦ ʤʽʥʝʨʘʣʫ ï ʢʦʝʩʠʪʫ 

(ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʪʠʩʢʫ 300-400 ʢʙʘʨ ʽ ʪʝʤʧʝʨʘʪʫʨʽ +1500 Üʉ) ʽ ʜʨʽʙʥʠʭ ʘʣʤʘʟʽʚ ʫʜʘʨʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ɺʽʢ ʘʩʪʨʦʙʣʝʤʠ ï ʤʝʞʘ ʢʨʝʡʜʠ ʽ ʧʘʣʝʦʛʝʥʫ. 

ɯʩʪʦʨʽʷ ʛʦʣʦʛʽʯʥʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɺ ʘʨʭʝʾ (4,0ï2,5 Ga) ʬʦʨʤʫʚʘʣʘʩʴ ʩʽʨʦʛʥʝʡʩʦʚʘ 

ʧʨʦʪʦʢʦʥʪʠʥʝʥʪʘʣʴʥʘ ʢʦʨʘ, ʨʝʣʽʢʪʠ ʷʢʦʾ ʥʘʷʚʥʽ ʥʘ ʱʠʪʘʭ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʋ ʥʝʦʘʨʭʝʾ ʚʠʥʠʢʘʶʪʴ 
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ʈʠʩ. 2.16. ʉʭʝʤʘ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ (ʆʯʝʨʢʠé, 1992) 

1 ï ʱʠʪʠ; 2 ï ʚʠʩʪʫʧʠ ʟ ʥʝʛʣʠʙʦʢʠʤ ʟʘʣʷʛʘʥʥʷʤ ʬʫʥʜʘʤʝʥʪʫ; 3 ï ʩʠʥʝʢʣʽʟʠ; 4 ï ʘʥʪʝʢʣʽʟʠ; 5 ï ʤʦʥʦʢʣʽʟʠ; 6 ï ʧʨʦʛʠʥʠ 

ʧʝʨʠʢʨʘʪʦʥʥʽ ʽ ʚʥʫʪʨʽʰʥʴʦʧʣʘʪʬʦʨʤʥʽ; 7 ï ʧʝʨʝʜʛʽʨʩʴʢʽ ʧʨʦʛʠʥʠ; 8 ï ʧʽʜʥʷʪʪʷ, ʩʢʣʘʜʝʥʽ ʘʚʣʘʢʦʛʝʥʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ; 9 ï 

ʊʫʨʫʭʘʥʦ-ʅʦʨʽʣʴʩʴʢʘ ʢʨʘʡʦʚʘ ʟʦʥʘ ʣʽʥʽʡʥʠʭ ʩʪʨʫʢʪʫʨ; 10 ï ʩʪʨʫʢʪʫʨʠ ʘʢʪʠʚʽʟʘʮʽʾ ï ʧʨʦʛʠʥʠ ʽ ʟʘʧʘʜʠʥʠʠ; 11 ï ʢʦʥʪʫʨ 

ʅʝʧʩʴʢʦ-ɹʦʪʫʦʙʽʥʩʴʢʦʾ ʘʥʪʝʢʣʽʟʠ; 12 ï ʘʩʪʨʦʙʣʝʤʠ; 13 ï ʩʢʣʘʜʯʘʩʪʝ ʦʙʣʷʤʫʚʘʥʥʷ ʧʣʘʪʬʦʨʤʠ; 14 ï ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʘ ʧʣʠʪʘ; 

15 ï ʢʨʘʡʦʚʽ ʰʦʚʥʽ ʟʦʥʠ; 16 ï ʨʦʟʣʦʤʠ ʬʫʥʜʘʤʝʥʪʫ; 17 ï ʥʘʩʫʚʠ; 18 ï ʤʝʞʽ ʩʪʨʫʢʪʫʨ. 

ʉʪʨʫʢʪʫʨʠ (ʮʠʬʨʠ ʚ ʢʦʣʘʭ). ʑʠʪʠ: 1 ï ɸʥʘʙʘʨʩʴʢʠʡ, 2 ï ɸʣʜʘʥʦ-ʉʪʘʥʦʚʠʡ, 3 ï ɻʫʪʘʨʩʴʢʠʡ. ɺʠʩʪʫʧʠ: 4 ï ʆʣʝʥʴʦʮʴʢʠʡ, 

5 ï ɯʨʢʫʪʩʴʢʠʡ, 6 ï ʉʫʥʪʘʨʩʴʢʠʡ, 7 ï ʗʢʫʪʩʴʢʠʡ, 8 ï ʋʩʪʴ-ʃʝʥʩʴʢʠʡ. ʉʠʥʝʢʣʽʟʠ: 9 ï ʊʫʥʛʫʩʴʢʘ, 10 ï ɺʽʣʶʡʩʴʢʘ, 11 ï ɸʥʛʘʨʦ-

ʊʘʩʝʻʚʩʴʢʘ. ɸʥʪʝʢʣʽʟʘ: 12 -  ɸʥʘʙʘʨʦ-ʆʣʝʥʴʦʮʴʢʘ. ʄʦʥʦʢʣʽʟʠ: 13 ï ʇʨʠʻʥʽʩʝʡʩʴʢʘ, 14 ï ʇʨʠʙʘʡʢʘʣʴʩʴʢʘ, 15 ï 

ʉʝʨʝʜʥʴʦʣʝʥʩʴʢʘ. ʇʨʦʛʠʥʠ ʧʝʨʠʢʨʘʪʦʥʥʽ ʽ ʚʥʫʪʨʽʰʥʴʦʧʣʘʪʬʦʨʤʥʽ: 16 ï ʇʨʠʚʝʨʭʦʷʥʩʴʢʠʡ, 17 ï ʃʝʥʦ-ɸʥʘʙʘʨʩʴʢʠʡ, 18 ï 

ɭʥʽʩʝʡ-ʍʘʪʘʥʛʩʴʢʠʡ, 19 ï ɸʥʛʘʨʦ-ɺʽʣʶʡʩʴʢʠʡ. ʇʝʨʝʜʛʽʨʩʴʢʽ ʧʨʦʛʠʥʠ: 20 ï ʉʫʭʘʨʠʭʠʥʩʴʢʠʡ, 21 ï ʂʝʣʠʥʩʴʢʠʡ. ʇʽʜʥʷʪʪʷ: 22 

ï ʋʜʞʠʥʩʴʢʝ, 23 ï ʋʨʠʥʩʴʢʝ, 24 ï ɯʨʢʽʥʽʾʚʩʴʢʝ, 25 ï ʇʨʠʩʘʷʥʩʴʢʝ; 26 ï ʇʨʠʩʘʷʥʩʴʢʠʡ ʧʨʦʛʠʥ; 27 ï ʈʠʙʽʥʩʴʢʘ ʟʘʧʘʜʠʥʘ; 28 ï 

ʇʽʚʜʝʥʥʦʷʢʫʪʩʴʢʠʡ ʧʨʦʛʠʥ. ɸʩʪʨʦʙʣʝʤʠ: 29 ï ʇʦʧʽʛʘʡʩʴʢʘ, 30 ï ɹʝʻʥʯʽʤʝ-ʉʘʣʘʘʪʢʠʥʩʴʢʘ, 31 ï ʃʦʛʘʢʯʠʥʩʴʢʘ 

 

ʟʘʣʝʥʦʢʘʤôʷʥʽ ʧʦʷʩʠ, ʱʦ ʨʦʟʜʽʣʝʥʽ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʤʠ ʙʣʦʢʘʤʠ. ɺʦʥʠ ʟʘʧʦʚʥʶʶʪʴʩʷ ʦʩʘʜʦʚʠʤʠ 

ʫʪʚʦʨʝʥʥʷʤʠ ʪʘ ʤʘʛʤʘʪʠʯʥʠʤʠ ʧʦʨʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ ʽ ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ ʥʘʧʨʠʢʽʥʮʽ ʘʨʭʝʶ ʚ 
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ʨʝʟʫʣʴʪʘʪʽ ʩʪʠʩʥʝʥʥʷ ʧʝʨʝʪʚʦʨʠʣʠʩʴ ʫ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʽʟ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʧʦʨʽʜ ʚ ʫʤʦʚʘʭ 

ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʾ ʬʘʮʽʾ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ. ɹʽʣʴʰ ʜʘʚʥʽ ʙʣʦʢʠ ʙʫʣʠ ʩʧʘʷʥʽ ʤʽʞ ʩʦʙʦʶ ʘʙʦ ʮʠʤʠ 

ʟʝʣʝʥʦʢʘʤôʷʥʠʤʠ, ʘʙʦ ʞ ʛʨʘʥʫʣʽʪʦ-ʛʥʝʡʩʦʚʠʤʠ ʧʦʷʩʘʤʠ. ʆʩʪʘʥʥʽ ʩʢʣʘʜʝʥʽ ʚʠʩʦʢʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ 

ʧʦʨʦʜʘʤʠ, ʱʦ ʽʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʢʦʚʘʥʽ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʘʩʫʚʥʠʭ ʩʪʨʫʢʪʫʨ. ʅʘʩʣʽʜʢʦʤ ʧʨʦʮʝʩʽʚ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ, ʤʝʪʘʤʦʨʬʽʟʤʫ ʪʘ ʛʨʘʥʽʪʠʟʘʮʽʾ ʩʪʘʣʦ ʫʪʚʦʨʝʥʥʷ ʥʘʧʨʠʢʽʥʮʽ ʘʨʭʝʶ ʟʨʽʣʦʾ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ 

ʟʝʤʥʦʾ ʢʦʨʠ ï ʉʠʙʽʨʩʴʢʦʾ ʧʨʦʪʦʧʣʘʪʬʦʨʤʠ, ʷʢʘ ʫʚʽʡʰʣʘ ʜʦ ʩʢʣʘʜʫ ʛʽʧʦʪʝʪʠʯʥʦʛʦ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ 

ʇʘʥʛʝʾ-0. 

ʋ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʾ ʚʽʜʙʫʣʘʩʴ ʜʝʩʪʨʫʢʮʽʷ ʧʨʦʪʦʧʣʘʪʬʦʨʤʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʫʭʣʠʚʠʭ ʧʦʷʩʽʚ ʫ ʧʽʚʥʽʯʥʠʭ 

ʨʘʡʦʥʘʭ ʩʫʯʘʩʥʦʾ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʋ ʾʭ ʤʝʞʘʭ ʧʽʩʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʦʩʘʜʦʚʦ-ʚʫʣʢʘʥʦʛʝʥʥʠʭ ʪʦʚʱ 

ʚʽʜʙʫʣʠʩʷ ʧʨʦʮʝʩʠ ʩʢʣʘʜʯʘʩʪʦʩʪʽ, ʤʝʪʘʤʦʨʬʽʟʤʫ ʪʘ ʛʨʘʥʽʪʠʟʘʮʽʾ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʥʘʩʫʚʥʠʭ ʩʪʨʫʢʪʫʨ. ʅʘ 

ʧʽʚʜʥʽ ʧʣʘʪʬʦʨʤʠ ʫ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʧʨʦʛʠʥʽʚ (ʪʨʦʛʽʚ) ʬʦʨʤʫʻʪʴʩʷ ʧʨʦʪʦʧʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ (ʂʦʜʘʨʦ-

ʋʜʦʢʘʥʩʴʢʠʡ ʧʨʦʛʠʥ). ʎʝʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʽʥʢʦʣʠ ʥʘʟʠʚʘʶʪʴ ʪʨʦʛʦʚʠʤ. 

ʋ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʢʨʘʡʦʚʽʡ ʟʦʥʘ ʧʣʘʪʬʦʨʤʠ (ʉʪʘʥʦʚʘ ʟʦʥʘ) ʫ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʾ ʚʽʜʙʫʣʘʩʴ ʽʥʪʝʥʩʠʚʥʘ 

ʪʝʢʪʦʥʦʪʝʨʤʘʣʴʥʘ ʘʢʪʠʚʽʟʘʮʽʷ, ʱʦ ʧʨʦʷʚʠʣʘʩʴ ʫ ʤʝʪʘʤʦʨʬʽʟʤʽ, ʬʦʨʤʫʚʘʥʥʽ ʢʨʫʧʥʠʭ ʨʦʟʰʘʨʦʚʘʥʠʭ 

ʽʥʪʨʫʟʽʡ ʛʘʙʙʨʦ-ʘʥʦʨʪʦʟʠʪʽʚ, ʘ ʪʘʢʦʞ ʛʨʘʥʽʪʥʠʭ ʤʘʩʠʚʽʚ. ʅʘʧʨʠʢʽʥʮʽ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ (1,8-1,9 Ga) 

ʟʘʚʝʨʰʠʣʘʩʴ ʢʦʥʩʦʣʽʜʘʮʽʷ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʽ ʚʽʜʙʫʣʦʩʴ ʚʭʦʜʞʝʥʥʷ ʾʾ ʜʦ ʩʢʣʘʜʫ ʥʦʚʦʛʦ 

ʛʽʧʦʪʝʪʠʯʥʦʛʦ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ ʇʘʥʛʝʷ-1. 

ɺ ʥʝʦʧʨʦʪʝʨʦʟʦʾ ʨʦʟʧʦʯʘʚʩʷ ʘʚʣʘʢʦʛʝʥʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʪʘ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ 

ʇʘʥʛʝʷ-1 ʚ ʮʽʣʦʤʫ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʚʠʥʠʢʣʘ ʩʠʩʪʝʤʘ ʨʽʟʥʦʦʨʽʻʥʪʦʚʘʥʠʭ ʨʠʬʪʽʚ 

(ʘʚʣʘʢʦʛʝʥʽʚ) ï ʂʦʪʫʡʩʴʢʦʛʦ, ʋʜʞʠʥʩʴʢʦʛʦ, ʆʣʝʥʴʦʮʴʢʦʛʦ, ʊʫʨʫʭʘʥʦ-ʅʦʨʽʣʴʩʴʢʦʛʦ, ɯʨʢʽʥʻʻʚʩʴʢʦʛʦ, 

ʋʨʠʥʩʴʢʦʛʦ, ɺʽʣʶʡʩʴʢʦʛʦ. ʅʘ ʤʝʞʽ ʙʣʠʟʢʦ 1 Ga ʉʠʙʽʨʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʫʚʽʡʰʣʘ ʜʦ ʩʢʣʘʜʫ ʥʦʚʦʛʦ 

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ ʈʦʜʽʥʽʷ. 

ʇʽʩʣʷ ʨʦʟʧʘʜʫ ʫ ʈʦʜʽʥʽʾ ʚʠʥʠʢ ʜʘʚʥʽʡ ʢʦʥʪʠʥʝʥʪ ï ʉʠʙʽʨ, ʦʪʦʯʝʥʠʡ ʥʦʚʫʪʚʦʨʝʥʠʤʠ ʦʢʝʘʥʽʯʥʠʤʠ 

ʙʘʩʝʡʥʘʤʠ ʋ ʧʽʟʥʴʦʤʫ ʥʝʦʧʨʦʪʝʨʦʟʦʾ (ʨʠʬʝʾ-ʶʜʦʤʽʾ) ʧʦʯʠʥʘʻʪʴʩʷ ʧʣʠʪʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʦʩʘʜʦʚʦʛʦ 

ʯʦʭʣʘ. ʅʘʧʨʠʢʽʥʮʽ ʥʝʦʧʨʦʪʝʨʦʟʦʶ ʪʘ ʫ ʨʘʥʥʴʦʤʫ ʧʘʣʝʦʟʦʾ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, 

ʦʪʦʯʝʥʽʡ ʙʘʡʢʘʣʴʩʴʢʠʤʠ ʩʢʣʘʜʯʘʩʪʠʤʠ ʩʧʦʨʫʜʘʤʠ, ʚʠʥʠʢ ʚʝʣʠʯʝʟʥʠʡ ʩʦʣʝʨʦʜʥʠʡ ʙʘʩʝʡʥ, 

ʚʽʜʤʝʞʦʚʘʥʠʡ ʚʽʜ ʡʦʛʦ ʚʽʜʥʦʩʥʦ ʛʣʠʙʦʢʦʚʦʜʥʦʾ ʯʘʩʪʠʥʠ, ʙʘʨôʻʨʥʠʤ ʨʠʬʦʤ. ʅʘʧʨʠʢʽʥʮʽ ʦʨʜʦʚʠʢʫ ʮʝʡ 

ʙʘʩʝʡʥ ʩʢʦʨʦʪʠʚʩʷ ʚ ʨʦʟʤʽʨʘʭ ʽ ʟʤʽʥʠʚʩʷ ʝʧʽʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤ, ʫ ʷʢʦʤʫ ʧʝʨʝʚʘʞʘʣʘ ʢʘʨʙʦʥʘʪʥʘ 

ʩʝʜʠʤʝʥʪʘʮʽʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʙʝʨʝʛʦʚʘ ʣʽʥʽʷ ʧʦʩʪʫʧʦʚʦ ʤʽʛʨʫʚʘʣʘ ʥʘ ʧʽʚʥʽʯ, ʜʝ ʤʦʨʩʴʢʽ ʫʤʦʚʠ ʟʙʝʨʽʛʘʣʠʩʴ 

ʘʞ ʜʦ ʢʽʥʮʷ ʤʽʩʩʽʩʽʧʽʶ.  

ʋ ʧʽʟʥʴʦʤʫ ʧʘʣʝʦʟʦʾ ʉʠʙʽʨʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʚʭʦʜʠʣʘ ʜʦ ʩʢʣʘʜʫ ʜʘʚʥʴʦʛʦ ʛʽʧʦʪʝʪʠʯʥʦʛʦ ʤʘʪʝʨʠʢʘ 

ɸʥʛʘʨʠʜʘ, ʱʦ ʚʽʜʜʽʣʷʚʩʷ ʚʽʜ ɻʦʥʜʚʘʥʠ ʦʢʝʘʥʦʤ ʇʘʣʝʦʪʝʪʽʩ. ɺ ʜʝʚʦʥʽ ʚʽʜʙʫʣʘʩʴ ʨʝʛʝʥʝʨʘʮʽʷ 

ɺʽʣʶʡʩʴʢʦʛʦ ʘʚʣʘʢʦʛʝʥʘ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʩʧʘʣʘʭʦʤ ʤʘʛʤʘʪʠʟʤʫ ʫ ʩʝʨʝʜʥʴʦʜʝʚʦʥʩʴʢʫ ʝʧʦʭʫ. 

ʄʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʙʫʣʠ ʧʝʨʝʢʨʠʪʽ ʚʝʨʭʥʴʦʜʝʚʦʥʩʴʢʦʶ ʩʦʣʝʥʦʩʥʦʶ ʪʦʚʱʝʶ, ʱʦ 

ʟʛʦʜʦʤ ʧʨʠʟʚʝʣʦ ʜʦ ʧʨʦʷʚʽʚ ʩʦʣʷʥʦʢʫʧʦʣʴʥʦʾ ʪʝʢʪʦʥʽʢʠ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ 

(ʂʝʤʧʝʥʜʷʡʩʴʢʽ ʢʫʧʦʣʠ). ɺ ɸʣʜʘʥʦ-ʃʝʥʩʴʢʽʡ ʟʦʥʽ ʫʪʚʦʨʠʣʠʩʴ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʩʢʣʘʜʦʢ ɸʥʛʘʨʦ-

ʃʝʥʩʴʢʦʾ ʟʦʥʠ, ʫʩʢʣʘʜʥʝʥʽ ʥʘʩʫʚʘʤʠ. ʅʘ ʩʝʨʝʜʥʽʡ ʪʘ ʧʽʟʥʽʡ ʧʘʣʝʦʟʦʡ ʧʨʠʧʘʜʘʻ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʰʦʾ 

ʛʝʥʝʨʘʮʽʾ ʢʽʤʙʝʨʣʽʪʦʚʠʭ ʪʨʫʙʦʢ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ.  

ʇʝʥʩʽʣʴʚʘʥʩʴʢʘ ʨʝʛʨʝʩʽʷ ʧʨʠʟʚʝʣʘ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʚʫʛʣʝʥʦʩʥʦʾ ʬʦʨʤʘʮʽʾ ʫ ʥʘʡʽʥʪʝʥʩʠʚʥʽʰʽʡ ʥʘ 

ʧʣʘʪʬʦʨʤʽ ʦʙʣʘʩʪʽ ʦʧʫʩʢʘʥʴ ï ʊʫʥʛʫʩʴʢʽʡ ʩʠʥʝʢʣʽʟʽ. ʅʘ ʨʫʙʝʞʽ ʧʝʨʤʽ ʽ ʪʨʽʘʩʫ ʮʷ ʩʠʥʝʢʣʽʟʘ ʩʪʘʣʘ 

ʛʽʛʘʥʪʩʴʢʠʤ ʮʝʥʪʨʦʤ ʪʨʘʧʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʫ, ʘ ʚ ʄʘʡʤʝʯʘ-ʂʦʪʫʡʩʴʢʽʡ ʧʨʦʚʽʥʮʽʾ ʽ ʣʫʞʥʦ-

ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ. ɺ ʪʨʽʘʩʽ ʚʠʥʠʢ ʪʘʢʦʞ ʨʷʜ ʢʽʣʴʮʝʚʠʭ ʣʫʞʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʠʭ ʧʣʫʪʦʥʽʚ. ʅʘ ʧʦʯʘʪʢʫ 

ʤʝʟʦʟʦʶ ʧʽʩʣʷ ʟʘʢʨʠʪʪʷ ʦʢʝʘʥʽʚ, ʱʦ ʦʪʦʯʫʚʘʣʠ ʉʠʙʽʨʩʴʢʫ ʧʣʘʪʬʦʨʤʫ, ʦʩʪʘʥʥʷ ʫʚʽʡʰʣʘ ʜʦ ʩʢʣʘʜʫ 

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ ʇʘʥʛʝʷ.  

ʇʽʟʥʴʦʶʨʩʴʢʦ-ʨʘʥʥʴʦʢʨʝʡʜʦʚʘ ʘʢʪʠʚʽʟʘʮʽʷ ʚʠʢʣʠʢʘʣʘ ʜʨʫʛʠʡ ʩʧʘʣʘʭ ʢʽʤʙʝʨʣʽʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʫ ʥʘ 

ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʧʣʘʪʬʦʨʤʠ. ʅʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʚ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʽʡ ʟʦʥʽ ʤʝʟʦʟʦʡʩʴʢʘ ʘʢʪʠʚʽʟʘʮʽʷ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʫʪʚʦʨʝʥʥʷʤ ʛʨʘʥʽʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɿ ʧʽʚʥʦʯʽ ʪʘ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʫ ʶʨʩʴʢʠʡ ʽ 

ʢʨʝʡʜʦʚʠʡ ʧʝʨʽʦʜʠ ʥʘ ʧʣʘʪʬʦʨʤʫ ʧʨʦʥʠʢʘʶʪʴ ʚʦʜʠ ʤʦʨʩʴʢʠʭ ʟʘʪʦʢ, ʚʦʜʥʦʯʘʩ, ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ 

ʪʝʨʠʪʦʨʽʾ ʧʣʘʪʬʦʨʤʠ ʚʠʥʠʢʘʶʪʴ ʚʫʛʣʝʥʦʩʥʽ ʙʘʩʝʡʥʠ (ɯʨʢʫʪʩʴʢʠʡ, ʂʘʥʩʴʢʦ-ʊʘʩʻʻʚʩʴʢʠʡ, ʏʫʣʴʤʘʥʩʴʢʠʡ, 

ʊʦʢʽʥʩʴʢʠʡ ʪʘ ʽʥ.) ʅʘ ʤʝʟʦʟʦʡʩʴʢʠʡ ʝʪʘʧ ʧʨʠʭʦʜʠʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʊʫʨʫʭʘʥʦ-ʅʦʨʽʣʴʩʴʢʦʾ ʟʦʥʠ ʣʽʥʽʡʥʠʭ 

ʜʠʩʣʦʢʘʮʽʡ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʧʣʘʪʬʦʨʤʠ.  

ʈʫʙʽʞ ʤʝʟʦʟʦʶ ʽ ʢʘʡʥʦʟʦʶ ʦʟʥʘʤʝʥʫʚʘʚʩʷ ʧʘʜʽʥʥʷʤ ʚʝʣʠʢʦʛʦ ʢʦʩʤʽʯʥʦʛʦ ʪʽʣʘ ʽ ʫʪʚʦʨʝʥʥʷʤ 

ʇʦʧʽʛʘʡʩʴʢʦʾ ʘʩʪʨʦʙʣʝʤʠ ʥʘ ʧʽʚʥʦʯʽ ɸʥʘʙʘʨʩʴʢʦʛʦ ʱʠʪʘ. 
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ʇʨʦʪʷʛʦʤ ʥʦʚʽʪʥʴʦʛʦ ʝʪʘʧʫ ʉʪʘʥʦʚʘ ʟʦʥʘ ʙʫʣʘ ʦʭʦʧʣʝʥʘ ʧʽʜʥʷʪʪʷʤʠ ʽ ʩʪʘʣʘ ʯʘʩʪʠʥʦʶ ʧʨʦʪʷʞʥʦʛʦ 

ʧʦʷʩʫ ʚʽʜʨʦʜʞʝʥʠʭ ʛʽʨ. ʇʽʚʥʽʯʥʘ ʯʘʩʪʠʥʘ ʧʣʘʪʬʦʨʤʠ ʙʫʣʘ ʦʭʦʧʣʝʥʘ ʟʣʝʜʝʥʽʥʥʷʤʠ ʪʘ ʥʝʟʥʘʯʥʦʶ ʟʘ 

ʤʘʩʰʪʘʙʘʤʠ ɹʦʨʝʘʣʴʥʦʶ ʪʨʘʥʩʛʨʝʩʽʻʶ. ɿ ʭʦʣʦʜʥʠʤ ʚʽʜʥʦʩʥʦ ʩʫʭʠʤ ʢʣʽʤʘʪʦʤ ʘʥʪʨʦʧʦʛʝʥʫ ʧʦʚôʷʟʘʥʦ 

ʨʦʟʚʠʪʦʢ ʙʘʛʘʪʦʨʽʯʥʦʾ ʤʝʨʟʣʦʪʠ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ. ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ.  

ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ. ʉʠʙʽʨʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʙʘʛʘʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʢʦʨʠʩʥʠʤʠ ʢʦʧʘʣʠʥʘʤʠ. ɿʘʣʽʟʥʽ 

ʨʫʜʠ ʧʦʰʠʨʝʥʽ ʫ ʤʝʞʘʭ ʇʽʚʜʝʥʥʦʛʦ ɸʣʜʘʥʫ. ʎʝ ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ ʟʝʣʝʥʦʢʘʤôʷʥʠʭ ʧʦʷʩʽʚ, ʅʘ 

ɸʥʘʙʘʨʩʴʢʦʤʫ ʱʠʪʽ ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ ʤʽʩʪʠʪʴ ʜʘʣʜʠʥʩʴʢʘ ʩʝʨʽʷ. ɺ ɸʥʛʘʨʦ-ɯʣʽʤʩʴʢʦʤʫ ʨʘʡʦʥʽ ʚʠʷʚʣʝʥʽ 

ʢʦʥʪʘʢʪʦʚʦ-ʤʝʪʘʩʦʤʘʪʠʯʥʽ ʨʦʜʦʚʠʱʘ ʟʘʣʽʟʘ ï ʩʢʘʨʥʠ ʥʘ ʢʦʥʪʘʢʪʽ ʽʥʪʨʫʟʠʚʥʠʭ ʪʨʘʧʽʚ ʟ ʩʠʣʫʨʽʡʩʴʢʠʤʠ 

ʚʘʧʥʷʢʘʤʠ (ʊʘʡʦʞʥʝ, ʉʽʚʘʛʣʽ ʪʘ ʽʥ.). 

ʉʫʣʴʬʽʜʥʽ ʤʽʜʥʦ-ʥʽʢʝʣʝʚʽ ʨʫʜʠ ʣʽʢʚʘʮʽʡʥʦʛʦ ʛʝʥʝʟʠʩʫ ʟ ʢʦʙʘʣʴʪʦʤ ʽ ʧʣʘʪʠʥʦʾʜʘʤʠ ʧʨʠʫʨʦʯʝʥʽ ʜʦ 

ʅʦʨʽʣʴʩʴʢʦʾ ʛʨʫʧʠ ʨʦʜʦʚʠʱ (ʅʦʨʽʣʴʩʢʝ, ʊʘʣʥʘʭ, ʆʢʪʷʙʨʩʴʢʝ).  
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ʅʘ ʧʽʚʜʥʽ ʨʦʟʪʘʰʦʚʘʥʝ ʋʜʦʢʘʥʩʴʢʝ ʨʦʜʦʚʠʱʝ ʤʽʜʠʩʪʠʭ ʧʽʩʢʦʚʠʢʽʚ 

(ʫʜʦʢʘʥʩʴʢʘ ʩʝʨʽʷ). 

ɸʣʤʘʟʦʥʦʩʥʽ ʢʽʤʙʝʨʣʽʪʠ ʧʦʰʠʨʝʥʽ ʚ ʗʢʫʪʩʴʢʽʡ ʘʣʤʘʟʦʥʦʩʥʽʡ ʧʨʦʚʽʥʮʽʾ. 

ʊʫʪ ʚʠʷʚʣʝʥʽ ʷʢ ʢʦʨʽʥʥʽ ʨʦʜʦʚʠʱʘ ʘʣʤʘʟʽʚ (ʪʨʫʙʢʠ çʋʜʘʯʥʘʷè, 

çʖʙʽʣʝʡʥʘʷè, çʄʽʨè, çʀʥʪʝʨʥʘʮʽʦʥʘʣʴʥʘʷè, çɿʘʨʥʽʮʘè, çɸʡʭʘʣè), ʪʘʢ 

ʘʣʤʘʟʦʥʦʩʥʽ ʨʦʟʩʠʧʠ. ʇʝʨʰʘ ʢʽʤʙʝʨʣʽʪʦʚʘ ʪʨʫʙʢʘ ʙʫʣʘ ʟʥʘʡʜʝʥʘ ʫ 1954 ʨʦʮʽ 

ʃ.ɸ. ʇʦʧʫʛʘʻʚʦʶ (ɻʨʠʥʮʝʚʠʯ). 

ɿ ʇʦʧʽʛʘʡʩʴʢʦʶ ʘʩʪʨʦʙʣʝʤʦʶ ʧʦʚôʷʟʘʥʽ ʫʥʽʢʘʣʴʥʽ ʫʜʘʨʥʦ-ʤʝʪʝʦʨʠʪʥʽ ʨʦʜʦʚʠʱʘ ʪʝʭʥʽʯʥʠʭ ʘʣʤʘʟʽʚ. 

ɿ ʤʝʟʦʟʦʡʩʴʢʠʤʠ ʤʘʛʤʘʪʠʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʉʪʘʥʦʚʦʛʦ ʤʝʛʘʙʣʦʢʫ ʘʩʦʮʽʶʶʪʴ ʨʦʜʦʚʠʱʘ ʟʦʣʦʪʘ, 

ʤʦʣʽʙʜʝʥʫ, ʬʣʶʦʨʠʪʫ, ʟʘʣʽʟʘ, ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘʧʘʪʠʪʫ. ʈʦʜʦʚʠʱʘ ʟʦʣʦʪʘ (ʃʝʙʝʜʠʥʩʴʢʝ 

ʪʘ ʽʥʰʽ) ʥʘʣʝʞʘʪʴ ʜʦ ʤʝʪʦʩʦʤʘʪʠʯʥʦʛʦ, ʞʠʣʴʥʦʛʦ ʪʘ ʚʢʨʘʧʣʝʥʦʛʦ ʪʠʧʽʚ. 

ʅʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʘ ʣʫʞʥʘ ʫʣʴʪʨʘʦʩʥʦʚʥʘ ʬʦʨʤʘʮʽʷ ɸʣʜʘʥʩʴʢʦʛʦ ʱʠʪʘ ʤʽʩʪʠʪʴ ʨʫʜʠ ʪʠʪʘʥʫ, ʭʨʦʤʫ, 

ʧʣʘʪʠʥʠ, ʨʽʜʢʽʩʥʠʭ ʤʝʪʘʣʽʚ (ʤʘʩʠʚʠ ʂʦʥʜʴʦʨ, ɯʥʘʛʣʽ ʪʘ ʽʥ.). ʈʦʜʦʚʠʱʝ ʂʦʥʜʴʦʨ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰʠʤ 

ʫ ʩʚʽʪʽ ʨʦʜʦʚʠʱʝʤ ʧʣʘʪʠʥʠ. ʂʽʣʴʮʝʚʽ ʧʣʫʪʦʥʠ ʤʝʟʦʟʦʡʩʴʢʦʾ ʣʫʞʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʦʾ ʬʦʨʤʘʮʽʾ 

(ɻʫʣʽʥʩʴʢʠʡ ʪʘ ʽʥʰʽ) ʤʽʩʪʷʪʴ ʨʦʜʦʚʠʱʘ ʪʠʪʘʥʦʤʘʛʥʝʥʪʠʪʫ, ʘʧʘʪʠʪʫ, ʥʝʬʝʣʽʥʫ, ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʠʭ ʨʫʜ ʽ 

ʩʣʶʜʠ. 

ʅʘ ʉʠʙʽʨʩʴʢʽʡ ʧʣʘʪʬʦʨʤʽ ʨʦʟʤʽʱʝʥʠʡ ʊʫʥʛʫʩʴʢʠʡ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʡ ʙʘʩʝʡʥ. ʇʨʦʤʠʩʣʦʚʽ ʧʣʘʩʪʠ 

ʚʫʛʽʣʣʷ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʪʫʥʛʫʩʴʢʽʡ ʩʝʨʽʾ (ʢʘʨʙʦʥ-ʧʝʨʤ). ɺ ʟʦʥʘʭ ʢʦʥʪʘʢʪʫ ʽʥʪʨʫʟʠʚʥʠʭ ʪʨʘʧʽʚ ʪʘ 

ʚʫʛʣʝʥʦʩʥʠʭ ʧʣʘʩʪʽʚ ʪʫʥʛʫʩʴʢʦʾ ʩʝʨʽʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʥʪʘʢʪʦʚʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʚʠʥʠʢʣʠ ʨʦʜʦʚʠʱʘ 

ʛʨʘʬʽʪʫ (ʂʫʨʝʡʩʴʢʝ, ʅʦʛʽʥʩʴʢʝ). 

ʄʝʟʦʟʦʡʩʴʢʽ ʙʫʨʦʚʫʛʽʣʴʥʽ ʙʘʩʝʡʥʠ (ʶʨʘ-ʢʨʝʡʜʘ) ʨʦʟʤʽʱʝʥʽ ʥʘ ʧʽʚʜʥʽ ʧʣʘʪʬʦʨʤʠ (ʃʝʥʩʴʢʠʡ, 

ʇʽʚʜʝʥʥʦʷʢʫʪʩʴʢʠʡ, ɯʨʢʫʪʩʴʢʠʡ, ʂʘʥʩʢʦ-ɸʯʠʥʩʴʢʠʡ).  

ʅʘʡʙʽʣʴʰʽ ʥʘʬʪʦʚʽ ʨʦʜʦʚʠʱʘ ʪʘʢʦʞ ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʧʣʘʪʬʦʨʤʠ (ɹʘʡʢʽʪʩʴʢʘ ʪʘ 

ʅʝʧʩʴʢʦ-ɹʦʪʫʦʙʥʽʥʩʴʢʘ ʘʥʪʝʢʣʽʟʠ). ʇʦʢʣʘʜʠ ʥʘʬʪʠ ʤʽʩʪʷʪʴʩʷ ʚ ʢʘʨʙʦʥʘʪʥʠʭ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-

ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ. ʅʝʚʝʣʠʢʽ ʧʝʨʝʚʘʞʥʦ ʛʘʟʦʚʽ ʨʦʜʦʚʠʱʘ ʚʽʜʦʤʽ ʪʘʢʦʞ ɺʽʣʶʡʩʴʢʽʡ ʽ ʍʘʪʘʥʟʴʢʽʡ 

ʟʘʧʘʜʠʥʘʭ.  

ʋ ʢʝʤʙʨʽʾ ʟʦʩʝʨʝʜʞʝʥʽ ʨʦʜʦʚʠʱʘ ʢʘʤôʷʥʦʾ ʽ ʢʘʣʽʡʥʦʾ ʩʦʣʝʡ ʇʨʠʩʘʷʥʩʴʢʦ-ɭʥʽʩʝʡʩʴʢʦʾ ʟʦʥʠ (ɹʨʘʪʩʴʢʝ, 

ʋʩʦʣʴʩʴʢʝ) ʪʘ ʅʝʧʩʴʢʦ-ɻʘʞʝʥʩʴʢʦʛʦ ʙʘʩʝʡʥʫ. ʇʦʢʣʘʜʠ ʩʦʣʽ ʜʝʚʦʥʩʴʢʦʛʦ ʚʽʢʫ ʨʦʟʤʽʱʝʥʽ ʚ ʤʝʞʘʭ 

ɺʽʣʶʡʩʴʢʦʾ ʩʠʥʝʢʣʽʟʠ. ʅʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-ʦʨʜʦʚʠʮʴʢʽ ʚʽʜʢʣʘʜʠ ʧʦʜʝʢʫʜʠ ʤʽʩʪʷʪʴ ʧʣʘʩʪʠ ʬʦʩʬʦʨʠʪʽʚ 

ʦʩʘʜʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  

  

https://commons.wikimedia.org/wiki/File:IMG_20180821_191406_Urvancev.jpg
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2.3.3. ɻʨʫʧʘ ʂʠʪʘʡʩʴʢʠʭ ʧʣʘʪʬʦʨʤ 

ɻʨʘʥʠʮʽ. ʊʨʠʚʘʣʠʡ ʯʘʩ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʫʪʚʦʨʝʥʥʷ, ʱʦ ʨʦʟʤʽʱʝʥʽ ʧʽʚʜʝʥʥʽʰʝ ʩʫʙʰʠʨʦʪʥʦʛʦ 

ʎʝʥʪʨʘʣʴʥʦʘʟʽʘʪʩʴʢʦʛʦ ʩʝʛʤʝʥʪʫ ʋʨʘʣʦ-ʄʦʥʛʦʣʴʩʴʢʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʫ, ʨʦʟʛʣʷʜʘʣʘʩʴ ʷʢ ʻʜʠʥʘ 

ʂʠʪʘʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ, ʱʦ, ʷʢ ʚʚʘʞʘʣʦʩʴ, ʚʠʥʠʢʣʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʨʘʪʦʥʽʟʘʮʽʾ ʥʘʧʨʠʢʽʥʮʽ ʤʝʟʦʧʨʦʪʝʨʦʟʦʶ 

ʪʘ ʟʛʦʜʦʤ ʨʦʟʧʘʣʘʩʴ ʥʘ ʪʨʠ ʙʣʦʢʠ (ʨʠʩ. 2.17). ʇʨʦʪʝ ʜʝʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʦʩʪʘʥʥʽʤʠ 

ʜʝʩʷʪʠʣʽʪʪʷʤʠ, ʚʠʷʚʠʣʠ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʛʽʧʦʪʝʪʠʯʥʦʾ ʂʠʪʘʡʩʴʢʦʾ 

ʧʣʘʪʬʦʨʤʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʜʽʣʠʪʠ ʪʨʠ ʩʘʤʦʩʪʽʡʥʽ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʧʣʘʪʬʦʨʤʠ (ʢʨʘʪʦʥʠ) ï 

ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʫ, ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʫ ʽ ʊʘʨʽʤʩʴʢʫ (Zheng et al., 2013). ɼʦʢʝʤʙʨʽʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ 

ʜʚʦʭ ʟ ʥʠʭ (ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ ʪʘ ʊʘʨʽʤʩʴʢʦʾ) ʦʩʪʘʪʦʯʥʦ ʩʬʦʨʤʫʚʘʚʩʷ ʫ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʾ ʪʘ ʤʘʻ ʯʠʤʘʣʦ 

ʩʧʽʣʴʥʠʭ ʨʠʩ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʩʠʪʠ ʾʭ ʜʦ ʇʘʣʝʦʘʟʽʡʩʴʢʦʛʦ ʜʦʤʝʥʘ, ʘʙʦ ʜʦ 

ʃʘʚʨʘʟʽʡʩʴʢʦʾ ʛʨʫʧʠ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʣʘʪʬʦʨʤ. ʅʘʪʦʤʽʩʪʴ, ʬʫʥʜʘʤʝʥʪ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ 

ʩʪʘʙʽʣʽʟʫʚʘʚʩʷ ʪʽʣʴʢʠ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʾ, ʪʦʙʪʦ ʟʥʘʯʥʦ ʧʽʟʥʽʰʝ. ʎʷ ʧʣʘʪʬʦʨʤʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʽʥʰʦʛʦ 

ʊʝʪʠʯʥʦʛʦ ʩʝʛʤʝʥʪʫ, ʪʦʙʪʦ ʜʦ ɻʦʥʜʚʘʥʩʴʢʦʾ ʛʨʫʧʠ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʣʘʪʬʦʨʤ. 

 

 
ʈʠʩ. 2.17. ʊʝʢʪʦʥʽʯʥʽ ʨʝʛʽʦʥʠ ʂʠʪʘʶ ʪʘ ʂʦʨʝʡʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ 
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ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʘ (North China) ʯʠ ʉʽʥʦ-ʂʦʨʝʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ (ʚʽʜ ʉʽʥʽʷ ï ʣʘʪ. ʥʘʟʚʘ ʂʠʪʘʶ) ʘʙʦ 

ʧʣʘʪʬʦʨʤʘ ʍʫʘʥʭʝ ʚʠʪʷʛʥʫʪʘ ʰʠʨʦʪʥʦ ʚʽʜ ʛʽʨ ɹʝʡʰʘʥʴ ʯʝʨʝʟ ʧʫʩʪʝʣʽ ɻʦʙʽ ʽ ɸʣʘʰʘʥʴ ʜʦ ʗʧʦʥʩʴʢʦʛʦ 

ʤʦʨʷ (ʨʠʩ. 2.17, 2.18). ʇʨʦʜʦʚʞʝʥʥʷʤ ʧʣʘʪʬʦʨʤʠ ʥʘ ʟʘʭʦʜʽ ʻ ʊʘʨʽʤʩʴʢʠʡ ʢʨʘʪʦʥ (Kusky et al., 2021) ʘʙʦ 

ʊʘʨʽʤʩʴʢʘ ʧʣʘʪʬʦʨʤʘ. ʅʘ ʧʽʚʥʦʯʽ ʧʣʘʪʬʦʨʤʘ ʤʝʞʫʻ ʧʦ ʟʦʥʽ ʨʦʟʣʦʤʽʚ ʟ ʎʝʥʪʨʘʣʴʥʦʘʟʽʘʪʩʴʢʠʤ 

ʩʝʛʤʝʥʪʦʤ ʋʨʘʣʦ-ʄʦʥʛʦʣʴʩʴʢʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʫ, ʥʘ ʧʽʚʜʥʽ ï ʟ ʧʘʣʝʦʟʦʡʩʴʢʦ-ʨʘʥʥʴʦʤʝʟʦʟʦʡʩʴʢʦ  ʁ

ʩʢʣʘʜʯʘʩʪʦʶ ʩʠʩʪʝʤʦʶ ʎʽʥʴʣʽʥ. ʅʘ ʩʭʦʜʽ ʪʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʧʣʘʪʬʦʨʤʘ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʯʝʨʝʟ 

ʐʘʥʴʜʫʥʩʴʢʠʡ ʧ-ʽʚ, ɾʦʚʪʝ ʤʦʨʝ ʽ ʟʘʪʦʢʫ ɹʦʭʘʡ, ʃʷʦʜʫʥʩʴʢʠʡ ʧ-ʽʚ, ʦʭʦʧʣʶʶʯʠ ʧʽʚʥʽʯʥʫ ʯʘʩʪʠʥʫ 

ʂʦʨʝʡʩʴʢʦʛʦ ʧ-ʦʚʘ. ʅʘ ʜʫʤʢʫ ʜʝʷʢʠʭ ʛʝʦʣʦʛʽʚ (ʍʘʠʥ, 2001) ʫ ʩʫʯʘʩʥʽʡ ʩʪʨʫʢʪʫʨʽ ʂʦʨʝʡʩʴʢʦʛʦ ʧ-ʦʚʘ ʡʦʛʦ 

ʧʽʚʥʽʯʥʘ ʯʘʩʪʠʥʘ ʥʘʣʝʞʠʪʴ ʜʦ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ, ʘ ʧʽʚʜʝʥʥʘ ï ʜʦ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ.  

ʉʪʨʘʪʠʛʨʘʬʽʷ. ɼʦʢʝʤʙʨʽʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ. ʅʘʡʜʘʚʥʽʰʽ ʧʦʨʦʜʠ ʜʦʢʝʤʙʨʽʶ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʽ ʥʘ 

ʂʦʨʝʡʩʴʢʦ-ʐʘʥʴʜʫʥʩʴʢʦʤʫ ʱʠʪʽ ʚ ʨʘʡʦʥʽ ɸʥʴʰʘʥʷ (ʧʨʦʚʽʥʮʽʷ ʃʷʦʥʽʥ, ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʂʅʈ) ʪʘ ʫ 

ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʂʦʨʝʡʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ. ʎʝ ʘʨʭʝʡʩʴʢʽ ʚʠʩʦʢʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʧʦʨʦʜʠ ʪʦʥʘʣʽʪ-

ʪʨʦʥʜ'ʻʤʽʪ-ʛʨʘʥʦʜʽʦʨʠʪʦʚʦʾ ʬʦʨʤʘʮʽʾ (ʊʊɻ) ï ʛʨʘʥʽʪʠ, ʤʽʛʤʘʪʠʪʠ, ʘ ʪʘʢʦʞ ʫʣʴʪʨʘʤʘʬʽʪʠ, ʩʣʶʜʷʥʽ 
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ʩʣʘʥʮʽ, ʚʠʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʽ (ʩʠʣʣ̔ ʤʘʥʽʪʦʚʽ) ʛʥʝʡʩʠ (ʭʦʥʜʘʣʽʪʠ), ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ, ʤʝʪʘʘʨʢʦʟʠ (Kusky 

et al., 2011). ɿʘʟʥʘʯʝʥʽ ʧʦʨʦʜʠ ʚʽʜʥʦʩʷʪʴ ʜʦ ʨʷʜʫ ʨʽʟʥʦʚʽʢʦʚʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ.  

 

 
 

ʈʠʩ. 2.18. ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʘ (ʂʠʪʘʡʩʴʢʦ-ʂʦʨʝʡʩʴʢʘ) ʜʦʢʝʤʙʨʽʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ (ʍʘʠʥ, 2001) 

1 ï ʩʫʯʘʩʥʘ ʙʝʨʝʛʦʚʘ ʣʽʥʽʷ; 2 ï ʤʝʞʽ ʧʣʘʪʬʦʨʤʠ; 3 ï ʟʩʫʚʠ; 4 ï ʧʝʨʝʚʘʞʥʦ ʜʦʤʝʟʦʟʦʡʩʴʢʠʡ ʯʦʭʦʣ; 5 ï ʚʠʩʪʫʧʠ 

ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ; 6 ï ʤʝʟʦʢʘʡʥʦʟʦʡʩʴʢʽ ʩʠʥʝʢʣʽʟʠ; 7 ï ʢʘʡʥʦʟʦʡʩʴʢʽ ʨʠʬʪʠ; 8 ï ʤʝʟʦ- ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ 

ʨʠʬʪʠ (ʘʚʣʘʢʦʛʝʥʠ). ɸ ï ʤʘʩʠʚ ɸʣʘʰʘʥʴ; ʆ ï ʆʨʜʦʩʴʢʘ ʩʠʥʝʢʣʽʟʘ; ʐ ï ʘʥʪʝʢʣʽʟʘ ʐʘʥʴʩʽ; ɹ ïʅʠʞʥʴʦʭʫʘʥʭʝʡʩʴʢʘ 

(ɹʦʭʘʡʩʴʢʘ) ʩʠʥʝʢʣʽʟʘ; ʃ ï ʧʽʜʥʷʪʪʷ ʃʷʦʜʫʥ; ʊ ï ʟʩʫʚ ʊʘʥ-ʃʫ; ʇ ï ʇʭʝʥʥʘʤʩʴʢʘ ʩʠʥʝʢʣʽʟʘ; ʗ ï ʗʥʴʰʘʥʩʴʢʠʡ ʘʚʣʘʢʦʛʝʥ 

 

ɻʨʫʧʘ ʂʘʦʞʫʘʥʛ (Caozhuang) ʚʢʣʶʯʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʦʨʦʜʠ ï ʤʘʨʤʫʨʠ, ʜʽʦʧʩʠʜʠʪʠ, ʘʤʬʽʙʦʣʽʪʠ, 

ʛʥʝʡʩʠ ʪʘ ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ. ʇʦʨʦʜʠ ʛʣʠʙʦʢʦ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʚʽʜ ʘʤʬʽʙʦʣʽʪʦʚʦʾ ʜʦ ʛʨʘʥʫʣʽʪʦʚʦʾ 

ʬʘʮʽʡ, ʾʭ ʚʽʢ ï ʝʦ- ʧʘʣʝʦʘʨʭʝʡʩʴʢʠʡ (3,8-3,2 Ga). 

ɼʦ ʤʝʟʦʘʨʭʝʶ ʚʽʜʥʦʩʠʪʴʩʷ ʢʦʤʧʣʝʢʩ ʐʫʽʯʘʥʛ (Shuichang), 2,9-3,3 Ga, ʱʦ ʚʽʜʦʤʠʡ ʚ ʨʘʡʦʥʽ ɸʥʴʰʘʥʷ 

ʽ ʛʨʘʥʫʣʽʪʦ-ʛʥʝʡʩʦʚʦʛʦ ʧʦʷʩʘ ɺʥʫʪʨʽʰʥʴʦʾ ʄʦʥʛʦʣʽʾ. ʎʝ ʚʠʩʦʢʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʫ ʛʨʘʥʫʣʽʪʦʚʽʡ ʬʘʮʽʾ 

ʤʝʪʘʤʦʨʬʽʟʤʫ ʛʥʝʡʩʠ TTɻ ʩʢʣʘʜʫ, ʧʨʦʥʠʟʘʥʽ ʽʥʪʨʫʟʠʚʥʠʤʠ ʪʽʣʘʤʠ ʛʘʙʨʦ ʽ ʛʨʘʥʽʪʽʚ. 

ʋ ʤʝʞʘʭ ʂʦʨʝʡʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ ʘʨʭʝʡʩʴʢʽ ʧʦʨʦʜʠ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʛʨʫʧʫ ʈʘʥʜʞʥʽʤ (Rangnim 

Group), ʱʦ ʬʦʨʤʫʻ ʦʜʥʦʡʤʝʥʥʠʡ ʤʘʩʠʚ. ʎʝ ʛʨʘʥʫʣʽʪʠ, ʛʽʧʝʨʩʪʝʥʦʚʽ ʛʥʝʡʩʠ, ʟʨʽʜʢʘ ʤʘʨʤʫʨʠ ʽ ʢʚʘʨʮʠʪʠ 

ʪʘ ʫʣʴʪʨʘʙʘʟʠʪʠ.  

ɼʘʚʥʽ ʘʨʭʝʡʩʴʢʽ ʫʪʚʦʨʝʥʥʥʷ ʊʊɻ ʬʦʨʤʘʮʽʾ ʧʨʦʥʠʟʘʥʽ ʥʝʦʘʨʭʝʡʩʴʢʠʤʠ ʟʝʣʝʥʦʢʘʤôʷʥʠʤʠ 

ʫʪʚʦʨʝʥʥʷʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʧʦʷʩʠ. ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʧʣʘʪʬʦʨʤʠ ʚʦʥʠ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʛʨʫʧʫ 

ɸʥʴʰʘʥʴ. ʎʝ ʜʠʩʣʦʢʦʚʘʥʘ ʪʦʚʱʘ ʘʤʬʽʙʦʣʽʪʽʚ, ʙʽʦʪʠʪ-ʘʤʬʽʙʦʣʦʚʠʭ ʩʣʘʥʮʽʚ, ʬʽʣʽʪʽʚ, ʟʘʣʽʟʠʩʪʠʭ 

ʢʚʘʨʮʠʪʽʚ, ʚʽʢʦʤ 2,5-2,8 Ga. ɿʝʣʝʥʦʢʘʤôʷʥʽ ʧʦʨʦʜʠ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʧʦʣʴʦʚʦʰʧʘʪʦʚʠʤʠ ʢʚʘʨʮʠʪʘʤʠ, 

ʝʬʫʟʠʚʘʤʠ ʽ ʤʘʨʤʫʨʘʤʠ ʛʨʫʧ ʃʷʦʭʝ (Liaohe Group) ʽ ʄʘʰʘʥʴ (Mashan Group). ɺʽʢ ʚʫʣʢʘʥʽʪʽʚ ʃʷʦʭʝ ca. 

2.2 Ga, ʘ ʚʽʢ ʾʭ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ca. 1.9 Ga.  

ɺ ʎʝʥʪʨʘʣʴʥʦʤʫ ʂʠʪʘʾ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʧʦʨʦʜʠ ʚʠʚʯʝʥʽ ʚ ʧʨʦʚʽʥʮʽʾ ʐʘʥʴʩʽ, ʜʝ ʯʫʜʦʚʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫʚʝʩʴ ʨʦʟʨʽʟ ʜʦʢʝʤʙʨʽʶ (Zheng et al., 2013). ɿʝʣʝʥʦʢʘʤôʷʥʽ ʪʦʚʱʽ ʪʫʪ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ 

ʛʨʫʧʫ (ʢʦʤʧʣʝʢʩ) ʋʪʘʡ (Wutai Group, 2,5 Ga). ɺʦʥʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʩʝʨʝʜ ʘʨʭʝʡʩʴʢʠʭ ʫʪʚʦʨʝʥʴ 

ʌʫʧʽʥʩʴʢʦʛʦ (Fuping) ʽ ʍʽʥʴʰʘʥʩʴʢʦʛʦ (Hengshan) ʢʦʤʧʣʝʢʩʽʚ, ʩʢʣʘʜʝʥʠʭ ʛʨʘʥʫʣʽʪʦʚʠʤʠ ʪʦʚʱʘʤʠ ʊʊɻ 

ʬʦʨʤʘʮʽʾ (Gao et al., 2021). ɺ ʦʩʥʦʚʽ ʨʦʟʨʽʟʫ ʛʨʫʧʠ ʋʪʘʡ ʟʘʣʷʛʘʶʪʴ ʤʝʪʘʢʦʥʛʣʦʤʝʨʘʪʠ, ʩʣʶʜʠʩʪʽ ʽ 
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ʭʣʦʨʠʪʦʚʽ ʩʣʘʥʮʽ, ʱʦ ʧʝʨʝʰʘʨʦʚʫʶʪʴʩʷ ʟ ʤʘʛʥʝʪʠʪʦʚʠʤʠ ʢʚʘʨʮʠʪʘʤʠ (ʧʨʦʰʘʨʢʠ ʪʦʚʱʠʥʦʶ ʜʦ 150 ʤ), 

ʤʘʬʽʪʘʤʠ ʪʘ ʫʣʴʪʨʘʤʘʬʽʪʘʤʠ, ʟʝʣʝʥʠʤʠ ʩʣʘʥʮʷʤʠ, ʬʽʣʽʪʘʤʠ, ʢʚʘʨʮʠʪʘʤʠ ʪʘ ʽʥʰʠʤʠ ʧʦʨʦʜʘʤʠ 

ʘʤʬʽʙʦʣʽʪʦʚʦʾ ʪʘ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʾ ʬʘʮʽʡ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ. ʇʦʨʦʜʠ ʫʪʚʦʨʶʶʪʴ ʣʽʥʽʡʥʽ 

ʩʢʣʘʜʢʠ ʪʘ ʽʥʪʝʥʩʠʚʥʦ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ, ʜʝʬʦʨʤʦʚʘʥʽ ʽ ʧʨʦʨʚʘʥʽ ʧʝʛʤʘʪʠʪʘʤʠ ʽ ʛʨʘʥʽʪʘʤʠ ʟ ʽʟʦʪʦʧʥʠʠʤ 

ʚʽʢʦʤ 2,3-2,1 Ga.  

ɺ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʾ ʚʽʜʙʫʣʘʩʴ ʜʝʩʪʨʫʢʮʽʷ ʧʣʘʪʬʦʨʤʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʝʥʩʽʘʣʽʯʥʠʭ ʪʨʦʛʽʚ. ɻʨʫʧʘ ʍʫʪʦ 

(Hutuo Group) ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʛʨʫʧʽ ʋʪʘʡ. ɺ ʾʾ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʤʝʪʘʢʦʥʛʣʦʤʝʨʘʪʠ (ʜʦ 

1,2 ʢʤ), ʚʠʱʝ ï ʢʚʘʨʮʠʪʠ (30-120 ʤ), ʘʤʬʽʙʦʣʦʚʽ ʩʣʘʥʮʽ (350-870 ʤ) ʽ ʜʦʣʦʩʪʦʫʥʠ (ʜʦ 1,8 ʢʤ). ʇʦʨʦʜʠ 

ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʚ ʫʤʦʚʘʭ ʘʤʬʽʙʦʣʽʪʦʚʦʾ ʪʘ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʾ ʬʘʮʽʡ ʤʝʪʘʤʦʨʬʽʟʤʫ. ɿʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ 

ʛʨʫʧʠ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 10 ʢʤ, ʾʾ ʚʽʢʦʚʽ ʨʘʤʢʠ ï 2.1-2.0 Ga.  

ʑʝ ʚʠʱʝ ʟʘʣʷʛʘʻ ʩʫʧʝʨʛʨʫʧʘ ʉʫʥʰʘʥ, ʩʢʣʘʜʝʥʘ ʧʝʨʝʚʘʞʥʦ ʢʚʘʨʮʠʪʘʤʠ ʽ ʢʘʨʙʦʥʘʪʥʠʤʠ 

ʫʪʚʦʨʝʥʥʷʤʠ. ʇʦʨʦʜʠ ʜʝʬʦʨʤʠʚʘʥʽ ʫ ʚʽʢʦʚʦʤʫ ʽʥʪʝʨʚʘʣʽ 1.8-1.7 Ga ʫ ʣʫʣʷʥʩʴʢʫ (ʣʫʡʣʷʥʩʴʢʫ) ʝʧʦʭʫ 

ʜʽʘʩʪʨʦʬʽʟʤʫ (Luliangian Orogeny, ca. 1.9-1.8 Ga). ɼʽʘʩʪʨʦʬʽʟʤ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʬʦʨʤʫʚʘʥʥʷʤ 

ʛʨʘʥʽʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ɹʝʡʪʘʡ. 

ɼʦ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ ʥʘ ʂʦʨʝʡʩʴʢʦʤʫ ʧʽʚʦʩʪʨʦʚʽ ʚʽʜʥʦʩʠʪʴʩʷ ʩʠʩʪʝʤʘ ʄʘʯʭʦʣʣʴʦʥ (Machollyong 

System), ʷʢʘ ʤʘʻ ʚʽʢ 1,6-2.0 Ga ʪʘ ʟʽʩʪʘʚʣʷʻʪʴʩʷ ʟ ʩʝʨʽʻʶ ʃʷʦʭʝ ʇʽʚʥʽʯʥʦʛʦ ʂʠʪʘʶ ʪʘ ʃʷʦʜʫʥʩʴʢʦʛʦ ʧ-

ʚʘ. ɿʘ ʣʽʪʦʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ ʮʷ ʩʠʩʪʝʤʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʨʷʜ ʩʝʨʽʡ. ʋ ʩʢʣʘʜʽ ʥʠʞʥʴʦʾ ʩʝʨʽʾ (3000-4000 ʤ) 

ʧʝʨʝʚʘʞʘʶʪʴ ʛʥʝʡʩʠ ʽ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ ʙʽʦʪʠʪʦʚʽ, ʙʽʦʪʠʪ-ʘʤʬʽʙʦʣʦʚʽ, ʛʨʘʥʽʪʦ-ʛʥʝʡʩʠ ʽ ʘʤʬʽʙʦʣʽʪʠ. 

ʉʝʨʝʜʥʷ ʩʝʨʽʷ (5000-6000 ʤ) ʩʢʣʘʜʝʥʘ ʧʝʨʝʚʘʞʥʦ ʤʘʨʤʫʨʘʤʠ, ʚʝʨʭʥʷ (ʜʦ 2000 ʤ) ï ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʩʣʘʥʮʷʤʠ, ʛʥʝʡʩʘʤʠ ʽ ʢʚʘʨʮʠʪʦ-ʧʽʩʢʦʚʠʢʘʤʠ.  

ʉʫʙʧʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʬʦʨʤʫʻʪʴʩʷ ʟ ʢʽʥʮʷ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ ʪʘ 

ʧʨʦʪʷʛʦʤ ʤʝʟʦ- ʪʘ ʥʝʦʧʨʦʪʝʨʦʟʦʶ ʽ ʟʦʩʝʨʝʜʞʝʥʠʡ ʚ ʤʝʨʝʞʽ ʘʚʣʘʢʦʛʝʥʽʚ (Precambrian Geology, 2015). 

ɸʚʣʘʢʦʛʝʥʠ ʍôʶʥʛʝʨ (Xiongôer), ʗʥ-ʃʷʦ (Yan-Liao) ʪʘ ʽʥʰʽ ʟʘʧʦʚʥʝʥʽ ʚʫʣʢʘʥʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ 

ʦʩʥʦʚʥʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʩʢʣʘʜʫ ʛʨʫʧʠ ʍôʶʥʛʝʨ. ɺʽʢ ʧʦʨʽʜ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʘ ʮʠʨʢʦʥʘʤʠ, ʩʪʘʥʦʚʠʪʴ, ca. 

1.78 Ga, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʭʘʤ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ, ʘ ʪʦʚʱʠʥʘ ʩʷʛʘʻ 3-7 ʢʤ. ɺʠʥʠʢʥʝʥʥʷ ʩʠʩʪʝʤʠ ʮʠʭ 

ʥʘʡʜʘʚʥʽʰʠʭ ʥʘ ʧʣʘʪʬʦʨʤʽ ʘʚʣʘʢʦʛʝʥʽʚ ʧʦʷʩʥʶʻʪʴʷ ʧʨʦʮʝʩʘʤʠ ʬʦʨʤʫʚʘʥʥʷʤ ʤʘʥʪʽʡʥʦʛʦ ʧʣʶʤʘ, ʱʦ 

ʧʨʠʟʚʽʚ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʛʽʧʦʪʝʪʠʯʥʦʛʦ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ ʂʦʣʫʤʙʽʷ. 

ʄʦʣʦʜʰʠʡ ʟʘ ʚʽʢʦʤ ʘʚʣʘʢʦʛʝʥ ʏʦʨʪʘʡ-ɹʘ̫ʥ-ʆʙʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʧʽʚʥʽʯʥʽʡ ʦʢʨʘʾʥʽ 

ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʥʘ ʤʝʞʽ ʟ ʎʝʥʪʨʘʣʴʥʦʘʟʽʘʪʩʴʢʠʤ ʩʢʣʘʜʯʘʩʪʠʤ ʧʦʷʩʦʤ (ʩʝʛʤʝʥʪʦʤ). 

ɿʘʧʦʚʥʝʥʠʡ ʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦʶ (ca. 1.4 Ga) ʩʣʘʙʦʜʠʩʣʦʢʦʚʘʥʶ ʛʨʫʧʦʶ ɹʘʷʥ-ʆʙʦ (Bayan Obo Group), 

ʱʦ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʛʨʫʧʽ ʋʪʘʡ ʪʘ ʻ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʘʥʘʣʦʛʦʤ ʛʨʫʧʠ ʍʫʪʦ. ʎʝ ʢʨʠʩʪʘʣʽʯʥʽ ʜʦʣʦʤʽʪʠ, 

ʩʣʘʥʮʽ, ʧʽʩʢʦʚʠʢʠ ʟ ʫʥʽʢʘʣʴʥʦʶ ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʦʶ ʪʘ ʥʽʦʙʽʻʚʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ. ʊʦʚʱʠʥʘ ʛʨʫʧʠ ɹʘʷʥ-

ʆʙʦ ï 1880-3000 ʤ.  

ʗʥʴʰʘʥʩʴʢʠʡ ʘʚʣʘʢʦʛʝʥ ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʚʽʜ ʇʝʢʽʥʫ (ʧʨʦʚʽʥʮʽʷ ʍʝʙʝʡ). ɺ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʚʠʜʽʣʷʶʪʴʩʷ ʪʨʠ ʩʠʩʪʝʤʠ (ʩʝʨʽʾ): ʏʘʥʯʝʥ (Changcheng, 1800-1600 Ma), ʁʽʭʽʘʥ (Jixian) 

(1600-1400 Ma) ʪʘ ʱʝ ʦʜʥʘ, ʧʦʢʠ ʱʦ ʦʬʽʮʽʡʥʦ ʥʝ ʥʘʟʚʘʥʘ ʩʠʩʪʝʤʘ. ɺʦʥʠ ʩʢʣʘʜʝʥʽ ʢʚʘʨʮʠʪʘʤʠ, 

ʧʽʩʢʦʚʠʢʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ, ʩʣʘʥʮʷʤʠ ʽ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ ʟʽ ʩʪʨʦʤʘʪʦʣʽʪʘʤʠ. ɼʣʷ ʚʝʨʭʥʴʦʾ 

ʯʘʩʪʠʥʠ ʨʦʟʨʽʟʫ ʭʘʨʘʢʪʝʨʥʽ ʩʣʘʥʮʽ ʟ ʙʝʥʪʦʥʽʪʦʚʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʽ ʚʫʣʢʘʥʽʪʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ. ʅʘʚʝʜʝʥʽ 

ʽʟʦʪʦʧʥʽ ʜʘʪʫʚʘʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʘʣʝʦ- ʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʚʽʢ ʥʘʟʚʘʥʠʭ ʩʠʩʪʝʤ. ɰʭ ʩʫʤʘʨʥʘ ʪʦʚʱʠʥʘ 

ʧʝʨʝʚʠʱʫʻ 2500 ʤ.  

ʅʝʦʧʨʦʪʝʨʦʟʦʡ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʙʽʣʴʰ ʜʘʚʥʽʭ ʫʪʚʦʨʝʥʥʷʭ ʽ ʚʢʣʶʯʘʻ ʪʨʠ ʩʠʩʪʝʤʠ (ʩʝʨʽʾ) ʎʽʥʙʝʡʢʦʫ 

(Qingbaikou, 1000-780 Ma), ʅʘʥʛʫʘ (Nanhua, 780-635 Ma) ʽ ʉʽʥʽʡʩʴʢʫ (Sinian, 635-542 Ma). ʉʽʥʽʡʩʴʢʘ 

ʩʠʩʪʝʤʘ ʚʧʝʨʰʝ ʙʫʣʘ ʚʠʜʽʣʝʥʘ ʥʽʤʝʮʴʢʠʤ ʛʝʦʣʦʛʦʤ ʌʝʨʜʽʥʘʥʜʦʤ ʬʦʥ ʈʽʭʪʛʦʬʝʥʦʤ (1833-1905) 

ʥʘʧʨʠʢʽʥʮʽ 19-ʛʦ ʩʪʦʣʽʪʪʷ, ʧʽʟʥʽʰʝ ʚʠʚʯʘʣʘʩʷ ʧʨʦʬʝʩʦʨʦʤ ʇʝʢʽʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ɸ. ɻʨʝʙʦ (1870-

1946) ï ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʛʝʦʣʦʛʦʤ, ʷʢʦʛʦ ʥʘʟʠʚʘʶʪʴ çʙʘʪʴʢʦʤ ʢʠʪʘʡʩʴʢʦʾ ʛʝʦʣʦʛʽʾè. ʊʨʠʚʘʣʠʡ ʯʘʩ ʩʽʥʽʡ 

ʚʚʘʞʘʚʩʷ ʥʠʞʥʴʦʶ ʩʠʩʪʝʤʦʶ ʧʘʣʝʦʟʦʶ. ɿʘʨʘʟ ʮʝʡ ʧʽʜʨʦʟʜʽʣ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʨʝʛʽʦʥʘʣʴʥʠʡ, ʱʦ 

ʟʘʚʝʨʰʫʻ ʨʦʟʨʽʟ ʧʽʟʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʪʘ ʟʽʩʪʘʚʣʷʻʪʴʩʷ ʟ ʝʜʽʘʢʘʨʽʻʤ ʄʉʐ. ɺ ʦʩʥʦʚʽ ʥʝʦʧʨʦʪʝʨʦʟʦʶ 

ʣʝʞʘʪʴ ʙʘʟʘʣʴʥʽ ʢʦʥʛʣʦʤʝʨʘʪʠ, ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʧʽʩʢʦʚʠʢʘʤʠ, ʩʣʘʥʮʷʤʠ, ʤʝʨʛʝʣʷʤʠ, ʜʦʣʦʤʽʪʘʤʠ ʽ 

ʚʘʧʥʷʢʘʤʠ ʟ ʨʝʰʪʢʘʤʠ ʧʽʟʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʾ ʙʽʦʪʠ. ɿʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʥʝʦʧʨʦʪʝʨʦʟʦʶ ï ʜʦ 1000 ʤ. ɿ 

ʨʦʟʤʠʚʦʤ ʩʽʥʽʡ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʯʝʨʚʦʥʠʤʠ ʩʣʘʥʮʷʤʠ ʄʘʥʴʪʦ (ʄʘʥʴʪʦʫ) ʘʙʦ ʚʘʧʥʷʢʘʤʠ ʟ ʪʨʽʣʦʙʽʪʘʤʠ 

Redlichia ʥʠʞʥʴʦʛʦ ʢʝʤʙʨʽʶ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʊʘʨʽʤʩʴʢʦʾ ʽ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʾ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ 

ʧʣʘʪʬʦʨʤʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʩʣʽʜʽʚ ʟʣʝʜʝʥʽʥʴ ʢʨʽʦʛʝʥʽʶ, ʱʦ ʤʦʞʣʠʚʦ ʧʦʚôʷʟʘʥʦ ʟ 
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ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʶ ʧʝʨʝʨʚʦʶ. ʆʪʞʝ, ʫ ʗʥʴʰʘʥʩʴʢʦʤʫ ʘʚʣʘʢʦʛʝʥʽ ʚʽʜʩʫʪʥʷ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ 

ʥʝʦʧʨʦʪʝʨʦʟʦʶ, ʷʢʘ ʥʘʷʚʥʘ ʫ ʤʝʞʘʭ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ (ʧʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʠʡ ʩʽʥʽʡ).  

ʋ ʧʨʦʛʠʥʘʭ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʂʦʨʝʡʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ ʚʠʜʽʣʷʻʪʴʩʷ ʩʝʨʽʷ ʉʘʥʚʦʥ (Sangwon) ʩʢʣʘʜʝʥʘ 

ʜʦʣʦʤʽʪʘʤʠ, ʚʘʧʥʷʢʘʤʠ ʟ ʩʪʨʘʪʠʬʦʨʤʥʠʤ ʧʦʣʽʤʝʪʘʣʽʯʥʠʤ ʟʨʫʜʝʥʽʥʥʷʤ (ʨʦʜʦʚʠʱʝ ʂʦʤʜʦʢ ʪʘ ʽʥ.). ɺʦʥʘ 

ʧʦʰʠʨʝʥʘ ʫ ʇʭʝʥʥʘʤʩʴʢʦʤʫ ʪʘ ʽʥʰʠʭ ʧʨʦʛʠʥʘʭ ʽ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʭ ʧʦʨʦʜʘʭ 

ʩʝʨʽʾ ʄʘʯʭʦʣʴʦʥ. ɿʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʩʝʨʽʾ, ʷʢʘ ʢʨʽʤ ʥʝʦʧʨʦʪʝʨʦʟʦʶ ʡʤʦʚʽʨʥʦ ʦʭʦʧʣʶʻ ʪʘʢʦʞ ʽ 

ʤʝʟʦʧʨʦʪʝʨʦʟʦʡ, ʫ ʇʭʝʥʥʘʤʩʴʢʦʤʫ ʧʨʦʛʠʥʽ ʜʦʩʷʛʘʻ 4000 ʤ. ɿ ʧʝʨʝʨʚʦʶ ʥʘ ʮʠʭ ʫʪʚʦʨʝʥʥʷʭ ʫ ʧʨʦʛʠʥʽ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʩʚʽʪʘ ʂʫʭʴʦʥ (Kuhyon), ʷʢʘ ʢʦʨʝʣʶʻʪʴʩʷ ʟ ʩʽʥʽʻʤ ʪʘ ʩʢʣʘʜʝʥʘ ʬʽʣʽʪʦʚʠʤʠ ʽ ʬʽʣʽʪʠʟʦʚʘʥʠʤʠ 

ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʪʘ ʢʘʨʙʦʥʘʪʘʤʠ. ɰʾ ʪʦʚʱʠʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 1400 ʤ. 

ʌʘʥʝʨʦʟʦʡʩʴʢʠʡ ʦʩʘʜʦʚʠʡ ʯʦʭʦʣ. ʇʘʣʝʦʟʦʡ ʤʘʻ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʫ ʤʝʞʘʭ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ 

ʧʣʘʪʬʦʨʤʠ. ʋ ʡʦʛʦ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʝʨʝʚʘʞʘʶʪʴ ʤʦʨʩʴʢʽ ʚʽʜʢʣʘʜʠ, ʚʝʨʭʥʽʡ ʧʘʣʝʦʟʦʡ, ʩʢʣʘʜʝʥʠʡ 

ʧʝʨʝʚʘʞʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ʆʩʘʜʦʚʠʡ ʯʦʭʦʣ ʧʦʯʘʚ ʬʦʨʤʫʚʘʪʠʩʴ ʫ ʥʝʦʧʨʦʪʝʨʦʟʦʾ. ʋ 

ʢʝʤʙʨʽʾ-ʦʨʜʦʚʠʢʫ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʧʣʘʪʬʦʨʤʠ ʫʪʚʦʨʠʣʘʩʴ ʢʘʨʙʦʥʘʪʥʘ ʪʦʚʱʘ (ʢʘʨʙʦʥʘʪʥʘ 

ʧʣʘʪʬʦʨʤʘ) ʪʦʚʱʠʥʦʶ ʜʦ 2 ʢʤ. ʂʝʤʙʨʽʡ ʽ ʦʨʜʦʚʠʢ ʪʫʪ ʩʢʣʘʜʝʥʽ ʚʘʧʥʷʢʘʤʠ ʽ ʜʦʣʦʤʽʪʘʤʠ ʟ ʤʦʨʩʴʢʦʶ 

ʬʘʫʥʦʶ, ʚʢʣʶʯʘʶʯʠ ʦʨʪʦʩʪʨʘʪʠʛʨʘʬʽʯʥʫ ʛʨʫʧʫ ʪʨʽʣʦʙʽʪʽʚ, ʟ ʧʨʦʰʘʨʢʘʤʠ ʘʨʛʽʣʽʪʽʚ, ʧʽʩʢʦʚʠʢʽʚ ʽ 

ʝʚʘʧʦʨʠʪʽʚ. ɼʣʷ ʥʠʞʥʴʦʛʦ ʢʝʤʙʨʽʶ ʭʘʨʘʢʪʝʨʥʽ ʬʦʩʬʘʪʦʥʦʩʥʽ ʧʽʩʢʠ. ʄʦʨʩʴʢʠʡ ʧʘʣʝʦʟʦʡ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʪʘʢʦʞ ʥʘ ʂʦʨʝʡʩʴʢʦʤʫ ʧʽʚʦʩʪʨʦʚʽ, ʟʦʢʨʝʤʘ ʚ ʇʭʝʥʥʘʤʩʴʢʽʡ ʩʠʥʝʢʣʽʟʽ.  

ʉʠʣʫʨʽʡʩʴʢʽ, ʜʝʚʦʥʩʴʢʽ ʪʘ ʤʽʩʩʽʩʽʧʩʴʢʽ ʚʽʜʢʣʘʜʠ ʥʘ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʽʡ ʧʣʘʪʬʦʨʤʽ ʤʘʡʞʝ ʚʽʜʩʫʪʥʽ. 

ʇʝʥʩʽʣʴʚʘʥʩʴʢʽ ʪʘ ʧʝʨʤʩʴʢʽ ï ʧʝʨʝʚʘʞʥʦ ʧʘʨʘʣʽʯʥʽ, ʚʫʛʣʝʥʦʩʥʽ ʟ ʧʨʦʰʘʨʢʘʤʠ ʤʦʨʩʴʢʠʭ ʚʘʧʥʷʢʽʚ ʪʘ 

ʚʫʣʢʘʥʽʯʥʠʭ ʧʦʨʽʜ. ɺʫʛʣʝʥʦʩʥʘ ʪʦʚʱʘ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʧʝʨʤʽ ʚ ʤʽʩʮʝʚʽʡ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽʡ ʩʭʝʤʽ 

ʚʠʜʽʣʷʻʪʴʩʷ ʷʢ ʩʝʨʽʷ ʐʘʥʴʩʽ (ʜʦ 200 ʤ). ɺ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʧʝʨʤʽ ʧʝʨʝʚʘʞʘʶʪʴ ʢʦʥʛʣʦʤʝʨʘʪʠ, 

ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʧʽʩʢʦʚʠʢʠ ʽ ʘʨʛʽʣʽʪʠ ʟ ʨʝʰʪʢʘʤʠ ʬʣʦʨʠ (ʜʦ 1000 ʤ ʽ ʙʽʣʴʰʝ). 

ʊʨʽʘʩ ʪʨʘʥʩʛʨʝʩʠʚʥʦ ʟʘʣʷʛʘʻ ʥʘ ʧʝʨʤʽ. ɺʽʥ ʩʢʣʘʜʝʥʠʡ ʫʟʙʝʨʝʞʥʠʤʠ ʪʘ ʬʣʶʚʽʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ï 

ʧʽʩʢʦʚʠʢʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ, ʘʨʛʽʣʽʪʘʤʠ ʟ ʨʝʰʪʢʘʤʠ ʭʨʝʙʝʪʥʠʭ. ʅʝʤʦʨʩʴʢʽ ʟʙʘʛʘʯʝʥʽ ʦʨʛʘʥʽʯʥʦʶ 

ʨʝʯʦʚʠʥʦʶ ʯʦʨʥʽ ʩʣʘʥʮʽ, ʪʦʚʱʠʥʦʶ 30-60 ʤ, ʪʨʘʧʣʷʶʪʴʩʷ ʩʝʨʝʜ ʧʦʨʽʜ ʚʝʨʭʥʴʦʛʦ ʚʽʜʜʽʣʫ. ʊʦʚʱʠʥʘ 

ʚʝʨʭʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʪʘ ʪʨʽʘʩʦʚʠʭ ʧʝʨʝʚʘʞʥʦ  ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ï 2-3 ʢʤ. 

ʄʝʟʦʢʘʡʥʦʟʦʡ ʩʢʣʘʜʝʥʠʡ ʚʠʢʣʶʯʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ, ʚ ʶʨʽ, ʨʘʥʥʽʡ ʢʨʝʡʜʽ ʽ ʧʘʣʝʦʛʝʥʽ ʯʘʩʪʦ 

ʚʫʛʣʝʥʦʩʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ. ɿʥʘʯʥʽ ʟʘ ʪʦʚʱʠʥʦʶ (ʜʦ 10 ʢʤ) ʧʘʣʝʦʛʝʥʦʚʽ ʪʝʨʠʛʝʥʥʽ ʫʪʚʦʨʝʥʥʷ ʦʟʝʨʥʦʛʦ 

ʪʘ ʜʝʣʴʪʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʽʜʦʤʽ ʚ ɹʦʭʘʡʩʴʢʽʡ (ʅʠʞʥʴʦʭʫʘʥʭʝʡʩʴʢʽʡ) ʩʠʥʝʢʣʽʟʽ. ʋ ʤʝʞʘʭ ʧʽʚʥʽʯʥʠʭ 

ʯʘʩʪʠʥ ʧʣʘʪʬʦʨʤʠ ʥʘʜʟʚʠʯʘʡʥʦ ʧʦʰʠʨʝʥʽ ʣʝʩʠ (ʪʦʚʱʠʥʦʶ ʜʦ 400 ʤ), ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʣʝʩʦʚʽ ʧʣʘʪʦ, 

ʚʠʩʦʪʦʶ 800-3000 ʤ ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʣʘʪʬʦʨʤʠ (ʘʥʪʝʢʣʽʟʘ ʐʘʥʴʩʽ, ʩʠʥʝʢʣʽʟʘ ʆʨʜʦʩ, 

ʧʽʚʜʝʥʴ ɺʥʫʪʨʽʰʥʴʦʾ ʄʦʥʛʦʣʽʾ). ʑʝ ʌʝʨʜʽʥʘʥʜ ʬʦʥ ʈʽʭʪʛʦʬʝʥ ʚʚʘʞʘʚ ʮʽ ʫʪʚʦʨʝʥʥʷ ʝʦʣʦʚʠʤʠ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ʊʦʚʱʠʥʘ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʥʘ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʽʡ 

ʧʣʘʪʬʦʨʤʽ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʚ ʟʘʧʘʜʠʥʘʭ, ʜʝ ʤʦʞʝ ʟʙʽʣʴʰʫʚʘʪʠʩʴ ʜʦ 14 ʢʤ. 

ʇʣʘʪʬʦʨʤʥʠʡ ʤʘʛʤʘʪʠʟʤ. ʇʨʦʪʦʧʣʘʪʬʦʨʤʥʠʡ ʤʘʛʤʘʪʠʟʤ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʧʦʯʘʪʦʢ 

ʤʝʟʦʧʨʦʪʝʨʦʟʦʶ (1,6-1,5 Ga), ʢʦʣʠ ʫʪʚʦʨʠʣʠʩʴ ʣʫʞʥʽ ʤʘʛʤʘʪʠʯʥʽ ʢʦʤʧʣʝʢʩʠ ʪʘ ʽʥʪʨʫʟʽʾ ʛʨʘʥʽʪʽʚ-

ʨʘʧʘʢʽʚʽ. ʇʘʣʝʦʟʦʡʩʴʢʠʡ ʤʘʛʤʘʪʠʟʤ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʧʽʚʥʽʯʥʠʭ ʦʢʨʘʾʥ ʧʣʘʪʬʦʨʤʠ, ʪʦʙʪʦ ʥʘʙʣʠʞʝʥʠʡ 

ʜʦ ʎʝʥʪʨʘʣʴʥʦʘʟʽʡʩʴʢʦʛʦ ʦʨʦʛʝʥʫ. ʇʝʨʝʚʘʞʘʶʪʴ  ʤʘʩʠʚʠ ʛʨʘʥʽʪʽʚ ʽ ʛʨʘʥʦʜʽʦʨʠʪʽʚ. ʄʝʟʦʟʦʡʩʴʢʽ 

(ʧʝʨʝʚʘʞʥʦ ʶʨʩʴʢʽ ʪʘ ʢʨʝʡʜʦʚʽ) ʽʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ ʟʥʘʯʥʦ ʧʦʰʠʨʝʥʽ ʪʘ ʪʷʞʽʶʪʴ ʜʦ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ 

ʯʘʩʪʠʥʠ ʧʣʘʪʬʦʨʤʠ (ʐʘʥʴʜʫʥʩʴʢʠʡ ʪʘ ʃʷʦʜʫʥʩʴʢʠʡ ʧ-ʚʠ). ɿ ʥʠʤʠ ʧʦʚôʷʟʘʥʽ ʯʠʩʣʝʥʥʽ ʨʦʜʦʚʠʱʘ ʟʦʣʦʪʘ 

ʪʘ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ (Kuski et al., 2021). ʉʭʽʜʥʽ ʯʘʩʪʠʥʠ ʧʣʘʪʬʦʨʤʠ ʻ ʘʨʝʥʦʶ ʨʦʟʚʠʪʢʫ 

ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ, ʤʝʟʦʟʦʡʩʴʢʦʛʦ ʪʘ ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʢʽʤʙʝʨʣʽʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʫ. 

ʊʝʢʪʦʥʽʢʘ. ʌʫʥʜʘʤʝʥʪ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʫ ʤʝʞʘʭ ʂʦʨʝʡʩʴʢʦ-

ʐʘʥʴʜʫʥʩʴʢʦʛʦ ʱʠʪʘ. ʋ ʤʝʞʘʭ ʂʅʈ ʫ ʡʦʛʦ ʩʪʨʫʢʪʫʨʽ ʚʠʜʽʣʷʶʪʴ ɿʘʭʽʜʥʠʡ (ʆʨʜʦʩʴʢʠʡ) ʽ ʉʭʽʜʥʠʡ ʙʣʦʢʠ, 

ʱʦ ʨʦʟʜʽʣʝʥʽ ʊʨʘʥʩ-ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʠʤ (ʎʝʥʪʨʘʣʴʥʠʤ) ʦʨʦʛʝʥʥʠʤ ʧʦʷʩʦʤ (ʨʠʩ. 2.19). ʆʩʪʘʥʥʽʡ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʤʘʛʤʘʪʠʯʥʘ ʜʫʛʘ, ʱʦ ʚʠʥʠʢʣʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʫʙʜʫʢʮʽʾ ʪʘ ʥʘʩʪʫʧʥʦʾ ʢʦʣʽʟʽʾ ʜʚʦʭ 

ʘʨʭʝʡʩʴʢʠʭ ʝʦʢʨʘʪʦʥʽʚ ʥʘ ʨʫʙʝʞʽ 2,5 Ga, ʧʨʦ ʱʦ ʟʦʢʨʝʤʘ ʩʚʽʜʯʠʪʴ ʥʘʷʚʥʽʩʪʴ ʦʬʽʦʣʽʪʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʮɹ ʦʛʦ ʚʽʢʫ (Kuski et al., 2021). ʅʘ ʧʽʚʥʦʯʽ ʨʦʟʪʘʰʦʚʘʥʠʡ ʛʨʘʥʫʣʽʪʦʚʠʡ ʧʦʷʩ ɺʥʫʪʨʽʰʥʴʦʾ ʄʦʥʛʦʣʽʾ ʟ 

ʥʘʩʫʚʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʧʽʚʜʝʥʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ. ʇʨʦʜʦʚʞʝʥʥʷ ʉʭʽʜʥʦʛʦ ʙʣʦʢʫ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʫ ʤʝʞʘʭ 

ʂʦʨʝʡʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ, ʜʝ ʚʠʜʽʣʷʻʪʴʩʷ ʙʣʦʢ ʃʘʥʛʨʽʤ (Langrim) ʪʘ ʽʥ. (Zheng et al., 2013).  
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From Ji et al., 2023 after Zhao and Cawood, 2012 

 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʨʦʟʣʦʤʥʠʭ ʩʪʨʫʢʪʫʨ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʻ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʠʡ 

ʨʦʟʣʦʤ ʊʘʥ-ʃʫ (Tan-Lu fault), ʷʢʠʡ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʟ ʇʽʜʝʥʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʜʦ ʐʘʥʴʜʫʥʩʴʢʦʛʦ 

ʧʽʚʦʩʪʨʦʚʘ ʽ ʜʘʣʽ ʥʘ ʧʽʚʥʽʯ ʪʘ ʤʘʻ ʜʦʚʞʠʥʫ ʙʽʣʴʰʝ ʥʽʞ 1000 ʢʤ (ʜʠʚ. ʨʠʩ. 2.18). ʁʦʛʦ ʚʽʜʛʘʣʫʞʝʥʥʷ 

ʪʷʛʥʫʪʴʩʷ ʫ ʙʽʢ ʂʦʨʝʡʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ, ʜʝ, ʥʘ ʜʫʤʢʫ ʨʷʜʫ ʜʦʩʣʽʜʥʠʢʽʚ, ʨʦʟʤʝʞʦʚʫʶʪʴ 

ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʫ ʽ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʫ ʧʣʘʪʬʦʨʤʠ. ʏʘʩ ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʣʦʤʫ ʜʠʩʢʫʩʽʡʥʠʡ. 

ʆʜʥʦʟʥʘʯʥʦ ʡʦʛʦ ʧʦʚôʷʟʫʶʪʴ ʟ ʤʝʟʦʟʦʻʤ (ʪʨʽʘʩʦʤ ʘʙʦ ʢʨʝʡʜʦʶ), ʽ ʚʽʥ ʚʽʜʦʙʨʘʞʘʻ ʢʦʣʽʟʽʶ ʇʽʚʥʽʯʥʦ- ʪʘ 

ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤ. ʉʝʨʝʜ ʽʥʰʠʭ ʨʦʟʣʦʤʽʚ ʥʘʡʙʽʣʴʰ ʧʨʦʷʚʣʝʥʽ ʇʽʚʥʽʯʥʦʦʨʜʦʩʴʢʠʡ ʪʘ 

ʇʽʚʥʽʯʥʦʮʽʥʴʣʽʥʩʴʢʠʡ ʨʦʟʣʦʤʠ. ɿ ʟʦʥʘʤʠ ʨʦʟʣʦʤʽʚ ʧʦʚôʷʟʘʥʽ ʟʝʤʣʝʪʨʫʩʠ ʟ ʮʝʥʪʨʘʤʠ ʥʘ ʛʣʠʙʠʥʘʭ 20-40 

ʢʤ (ʩʝʨʝʜʥʴʦʬʦʢʫʩʥʽ). ɸʤʧʣʽʪʫʜʠ ʨʦʟʣʦʤʽʚ ï ʜʦ 4 ʢʤ. 

ɺ ʦʩʘʜʦʚʦʤʫ ʯʦʭʣʽ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʚʠʜʽʣʷʶʪʴ ʩʠʩʪʝʤʫ ʤʝʟʦ- ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʭ 

ʘʚʣʘʢʦʛʝʥʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʉôʶʥʛʝʨ, ʏʦʨʪʘʡ-ɹʘʷʥ-ʆʙʦ, ʗʥʴʰʘʥʩʴʢʠʡ. ʉʪʨʫʢʪʫʨʠ ʧʣʘʪʬʦʨʤʥʦʛʦ ʯʦʭʣʘ 

ʚʢʣʶʯʘʶʪʴ ɸʣʘʰʘʥʩʴʢʝ ʧʽʜʥʷʪʪʷ, ʘʥʪʝʢʣʽʟʫ ʐʘʥʴʩʽ, ʆʨʜʦʩʴʢʫ, ɹʦʭʘʡʩʴʢʫ ʪʘ ʇʭʝʥʥʘʤʩʴʢʫ ʩʠʥʝʢʣʽʟʠ. 

ʂʦʞʥʘ ʟ ʮʠʭ ʩʪʨʫʢʪʫʨ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʟ ʛʣʠʙʠʥʦʶ ʟʘʥʫʨʝʥʥʷ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ, ʧʦʚʥʦʪʦʶ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʨʦʟʨʽʟʫ, ʬʘʮʽʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʧʦʨʽʜ.  

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʪʝʢʪʦʥʽʢʠ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʻ ʩʪʨʫʢʪʫʨʠ çʜʽʚʘè (ʚʽʜ ʢʠʪ. 

ʜʽʚʘʮʶʡ ï ʜʝʧʨʝʩʽʷ, ʟʘʧʘʜʠʥʘ), ʥʘʟʚʘʥʽ ʪʘʢ ʢʠʪʘʡʩʴʢʠʤ ʛʝʦʣʦʛʦʤ ʏʝʥʴ ɻʦ-ʜʘ (1960). ɺʽʥ ʨʦʟʛʣʷʜʘʚ ʾʭ ʷʢ 

ʪʨʝʪʽʡ ʪʠʧ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ, ʨʽʚʥʦʟʥʘʯʥʠʡ ʩʢʣʘʜʯʘʩʪʠʤ ʩʠʩʪʝʤʘʤ ʽ ʧʣʘʪʬʦʨʤʘʤ. ɿʘ 

ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʧʦʜʽʙʥʽ ʩʪʨʫʢʪʫʨʠ ʦʙʫʤʦʚʣʝʥʽ ʤʝʟʦʟʦʡʩʴʢʦʶ (ʷʥʴʰʘʥʩʴʢʦʶ) ʪʝʢʪʦʥʽʯʥʦʶ 

ʘʢʪʠʚʽʟʘʮʽʻʶ, ʱʦ ʧʨʦʷʚʠʣʘʩʴ ʚ ʽʥʪʝʥʩʠʚʥʠʭ ʙʣʦʢʦʚʠʭ ʨʫʭʘʭ, ʷʢ ̔ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ ʩʧʘʣʘʭʘʤʠ 

ʧʣʘʪʬʦʨʤʥʦʛʦ ʤʘʛʤʘʪʠʟʤʫ. 

ɯʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʈʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʘ ʽʩʪʦʨʽʷ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ 

ʚʢʣʶʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʘʨʭʝʡʩʴʢʠʭ ʝʦʢʨʘʪʦʥʽʚ ʪʘ ʟʝʣʝʥʦʢʘʤôʷʥʠʭ ʧʦʷʩʽʚ, ʱʦ ʚʠʥʠʢʣʠ ʥʘ ʝʥʩʽʤʘʪʠʯʥʽʡ 

ʦʩʥʦʚʽ ʪʘ ʦʩʪʘʪʦʯʥʦ ʩʬʦʨʤʫʚʘʣʠʩʴ ʥʘʧʨʠʢʽʥʮʽ ʘʨʭʝʶ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʫʙʜʫʢʮʽʾ (ʬʫʧʽʥʩʴʢʠʡ ʜʽʘʩʪʨʦʬʽʟʤ, 

Fupingian Orogeny, 2,5 Ga) ʪʘ ʥʘʩʪʫʧʥʦʾ ʘʢʨʝʮʽʾ (ʫʪʘʡʩʴʢʠʡ ʜʽʘʩʪʨʦʬʽʟʤ (Wutaian Orogeny, 2.3 Ga). 

ɺʽʢʦʚʘ ʟʙʣʠʞʝʥʽʩʪʴ ʚʢʘʟʘʥʠʭ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʪʝʢʪʦʥʦ-ʪʝʨʤʘʣʴʥʠʭ ʧʦʜʽʡ ʻ ʭʘʨʘʢʪʝʨʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʇʦʜʘʣʴʰʝ ʚʠʥʠʢʥʝʥʥʷ ʝʥʩʽʘʣʽʯʥʠʭ ʧʨʦʛʠʥʽʚ ʪʘ ʾʭ 

ʟʘʢʨʠʪʪʷ ʚʽʜʙʫʣʦʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʣʫʣʷʥʩʴʢʦʛʦ ʜʽʘʩʪʨʦʬʽʟʤʫ (Luliangian Orogeny, ca. 1.9-1.8 Ga) ʪʘ 

ʧʨʠʟʚʝʣʦ ʜʦ ʦʩʪʘʪʦʯʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ ʜʦʢʝʤʙʨʽʡʩʴʢʦʾ ʧʨʦʪʦʧʣʘʪʬʦʨʤʠ, ʚʠʟʥʘʯʠʚʰʠ ʦʩʥʦʚʥʽ ʨʠʩʠ ʾʾ 

ʩʫʯʘʩʥʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ 
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ɿ ʧʦʯʘʪʢʫ ʤʝʟʦʧʨʦʪʝʨʦʟʦʶ ʬʦʨʤʫʻʪʴʩʷ ʧʨʦʪʦʧʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ. ɺ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʧʣʘʪʬʦʨʤʠ 

ʚʠʥʠʢʘʶʪʴ ʘʚʣʘʢʦʛʝʥʠ ʪʘ ʽʥʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʙʘʩʝʡʥʠ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʽ ʧʨʦʪʷʛʦʤ ʥʝʦʧʨʦʪʝʨʦʟʦʶ. 

ʅʘ ʨʘʥʥʽʭ ʘʚʣʘʢʦʛʝʥʥʠʭ ʩʪʘʜʽʷʭ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʬʣʶʚʽʘʣʴʥʽ ʪʦʚʱʽ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ ʢʚʘʨʮʦʚʠʤʠ 

ʘʨʝʥʽʪʘʤʠ, ʩʣʘʥʮʷʤʠ ʽ ʢʘʨʙʦʥʘʪʘʤʠ. ʈʠʬʪʦʛʝʥʝʟ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʣʫʞʥʠʤ ʚʫʣʢʘʥʽʟʤʦʤ ʪʘ ʚʪʦʨʛʥʝʥʥʷʤ 

ʽʥʪʨʫʟʽʡ ʛʨʘʥʽʪʽʚ-ʨʘʧʘʢʽʚʽ (ca. 1.6-1.5 Ga).  

ʆʩʘʜʦʚʠʡ ʯʦʭʦʣ ʧʨʦʜʦʚʞʫʻ ʬʦʨʤʫʚʘʪʠʩʷ ʫ ʨʘʥʥʴʦʤʫ ʧʘʣʝʦʟʦʾ ʚ ʫʤʦʚʘʭ ʝʧʽʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʤʦʨʽʚ, 

ʦʜʥʘʢ ʥʘ ʩʠʣʫʨ, ʜʝʚʦʥ ʽ ʤʽʩʩʽʩʽʧʽʡ ʧʨʠʧʘʜʘʻ ʨʝʛʨʝʩʠʚʥʠʡ ʧʝʨʽʦʜ. ʋ ʧʝʥʩʽʣʴʚʘʥʽʾ ʽ ʧʝʨʤʽ ʫʪʚʦʨʶʶʪʴʩʷ 

ʧʘʨʘʣʽʯʥʽ ʚʫʛʣʝʥʦʩʥʽ ʪʦʚʱʽ, ʘ ʧʦʯʠʥʘʶʯʠ ʟ ʪʨʽʘʩʫ ʥʘʩʪʘʶʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʫʤʦʚʠ. ɺ ʽʥʜʦʩʽʥʽʡʩʴʢʫ 

(ʨʘʥʥʴʦʢʽʤʝʨʽʡʩʴʢʫ) ʝʧʦʭʫ ʚʽʜʙʫʣʘʩʷ ʢʦʣʽʟʽʷ ʇʽʚʥʽʯʥʦ- ʪʘ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʎʽʥʴʣʽʥ ʽ ʣʽʚʦʛʦ ʟʩʫʚʫ ʊʘʥ-ʃʫ. ʊʝʢʪʦʥʽʯʥʘ ʘʢʪʠʚʽʟʘʮʽʷ ʧʣʘʪʬʦʨʤʠ ʧʦʚôʷʟʫʻʪʴʩʷ ʟ 

ʷʥʴʰʘʥʩʴʢʠʤʠ ʨʫʭʘʤʠ (ʦʨʦʛʝʥʝʟʦʤ) ʥʘ ʨʫʙʝʞʽ ʶʨʠ ʽ ʢʨʝʡʜʠ, ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʝʢʪʦʥʽʯʥʝ ʜʨʦʙʣʝʥʥʷ 

ʪʘ ʽʥʪʝʥʩʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ.  

ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ. ɺʫʛʣʝʥʦʩʥʠʡ ʙʘʩʝʡʥ ʍʫʘʥʭʝ (ʐʘʥʴʩʽ) ʥʘʡʙʽʣʴʰʠʡ ʫ ʇʽʚʥʽʯʥʦʤʫ ʂʠʪʘʾ. 

ʇʨʦʤʠʩʣʦʚʘ ʚʫʛʣʝʥʦʩʥʽʩʪʴ ʧʝʨʝʚʘʞʥʦ ʟʦʩʝʨʝʜʞʝʥʘ ʫ ʥʠʞʥʴʦʧʝʨʤʩʴʢʽʡ ʬʦʨʤʘʮʽʾ ʐʘʥʴʩʽ ʽ ʚ ʶʨʩʴʢʽʡ 

ʬʦʨʤʘʮʽʾ ɼʘʫʪʦʥ (ʨʦʜʦʚʠʱ ɼʘʫʪʦʥ ʟ ʟʘʧʘʩʘʤʠ ʙʽʣʴʰʝ 100 ʤʣʨʜ ʪ).  

ʅʘʬʪʦʛʘʟʦʥʦʩʥʽ ʙʘʩʝʡʥʠ, ʆʨʜʦʩʴʢʠʡ ʽ ɹʦʭʘʡʩʴʢʠʡ (ʅʠʞʥʴʦʭʫʘʥʭʝʡʩʴʢʠʡ), ʧʦʚôʷʟʘʥʽ ʟ 

ʦʜʥʦʡʤʝʥʥʠʤʠ ʟʘʧʘʜʠʥʘʤʠ. ʇʝʨʝʚʘʞʥʦ ʥʘʬʪʦʚʽ ʨʦʜʦʚʠʱʘ ʆʨʜʦʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʪʨʽʘʩʫ 

(ʨʦʜʦʚʠʱʝ ʗʥʴʯʘʥʴ ʪʘ ʽʥ.). ɹʦʭʘʡʩʴʢʠʡ ʙʘʩʝʡʥ ʦʭʦʧʣʶʻ ʥʘ ʪʽʣʴʢʠ ʩʫʰʫ, ʘ ʡ ʧʨʠʣʝʛʣʽ ʜʽʣʷʥʢʠ ɾʦʚʪʦʛʦ 

ʤʦʨʷ ʽ ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʩʧʝʢʪʠʚʠ. ʅʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ ʪʫʪ ʟʦʩʝʨʝʜʞʝʥʘ ʫ ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʪʝʨʠʛʝʥʥʠʭ 

ʚʽʜʢʣʘʜʘʭ, ʘ ʪʘʢʦʞ ʫ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-ʦʨʜʦʚʠʮʴʢʠʭ ʪʨʽʱʠʥʫʚʘʪʠʭ ʢʘʨʙʦʥʘʪʘʭ. ʅʘʬʪʦʚʝ ʨʦʜʦʚʠʱʝ 

ʇʘʥʴʰʘʥʴ ʚʽʜʢʨʠʪʝ ʚ ʧʨʠʛʠʨʣʦʚʽʡ ʯʘʩʪʠʥʽ ʨ. ʃʷʦʭʝ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰʠʭ ʫ ʂʅʈ. 

ʌʫʥʜʘʤʝʥʪ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʥʘʟʚʠʯʘʡʥʦ ʙʘʛʘʪʠʡ ʨʦʜʦʚʠʱʘʤʠ ʟʘʣʽʟʥʠʭ ʨʫʜ 

ʤʝʪʘʤʦʨʬʦʛʝʥʥʦʛʦ ʪʠʧʫ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ, ʘʙʦ Badded Iron formation (BIF). ɺʦʥʠ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʥʝʦʘʨʭʝʡʩʴʢʠʤʠ ʟʝʣʝʥʦʢʘʤôʷʥʠʤʠ ʧʦʷʩʘʤʠ, ʽ ʧʨʠʫʨʦʯʝʥʽ ʷʢ ʜʦ ʧʝʨʚʠʥʥʦ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʠʭ 

(Algoma-type), ʪʘʢ ʽ ʜʦ ʧʝʨʚʠʥʥʦ ʦʩʘʜʦʚʠʭ ʬʦʨʤʘʮʽʡ (Superior-type). ʅʘʡʚʘʞʣʠʚʽʰʽ ʨʫʜʥʽ ʨʘʡʦʥʠ 

ʨʦʟʤʽʱʝʥʽ ʚ ʤʝʞʘʭ ʧʨʦʚʽʥʮʽʡ ʃʷʦʥʽʥ, ʍʝʙʝʡ-ʇʝʢʽʥ, ʐʝʥʴʩʽ. ʅʘʡʙʽʣʴʰʽ ʟʘʧʘʩʠ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʨʘʡʦʥʽ 

ɸʥʴʰʘʥʴ (11  ʤʣʨʜ ʪ). 

ʉʢʘʨʥʦʚʦ-ʤʘʛʥʝʪʠʪʦʚʝ ʨʦʜʦʚʠʱʝ ɹʘʷʥ-ʆʙʦ (ʨʠʩ. 2.20) ʟ ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʮʝʨʽʻʚʦʾ 

ʧʽʜʛʨʫʧʠ ʽ ʥʽʦʙʽʻʤ ï ʦʜʥʝ ʟ ʥʘʡʙʽʣʴʰʠʭ ʫ ʩʚʽʪʽ. ɺʦʥʦ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʧʽʚʥʽʯʥʽʡ ʦʢʨʘʾʥʽ ʧʣʘʪʬʦʨʤʠ ʽ 

ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʧʨʦʪʝʨʦʟʦʡʩʴʢʠʭ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ, ʱʦ ʧʨʦʨʚʘʥʽ ʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʽʥʪʨʫʟʽʷʤʠ ʢʠʩʣʦʛʦ 

ʩʢʣʘʜʫ.  

 
 

ʈʠʩ. 2.20. ʈʽʜʢʽʩʥʦʟʝʤʝʣʴʥʝ ʨʦʜʦʚʠʱʝ ɹʦʷʥ-ʆʙʦ 

 ʘ ï ʩʭʝʤʘʪʠʯʥʘ ʪʝʢʪʦʥʽʯʥʘ ʢʘʨʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʜʦʚʠʱʘ (ʟʘ Yang et al. 2011); b ï ʜʝʪʘʣʴʥʘ ʛʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʨʦʜʦʚʠʱʘ 

(Drew et al. 1990). CC BY 
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ɿ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦʾ ʩʝʨʽʽʾ ʉʘʥʚʦʥ ʂʦʨʝʡʩʴʢʦʛʦ ʧ-ʚʘ ʧʦʚôʷʟʘʥʝ 

ʩʪʨʘʪʠʬʦʨʤʥʝ ʧʦʣʽʤʝʪʘʣʽʯʥʝ ʟʨʫʜʝʥʽʥʥʷ (ʨʦʜʦʚʠʱʝ ʂʦʤʜʦʢ ʪʘ ʽʥʰʽ). 

ʗʥʴʰʘʥʩʴʢʦʶ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʦʶ ʘʢʪʠʚʽʟʘʮʽʻʶ ʧʦʷʩʥʶʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʤʽʜʥʦ-ʤʦʣʽʙʜʝʥʦʚʠʭ 

ʨʫʜ ʧʦʨʬʽʨʦʚʦʛʦ (ʉʽʥʪʘʡʤʠʥ), ʩʢʘʨʥʦʚʦʛʦ, ʢʦʣʯʝʜʘʥʥʦʛʦ ʪʘ ʽʥʰʠʭ ʪʠʧʽʚ ʯʘʩʪʦ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʟʦʣʦʪʘ, ʩʨʽʙʣʘ, ʩʚʠʥʮʶ, ʮʠʥʢʫ, ʫʨʘʥʫ.  

ʈʽʟʥʦʚʽʢʦʚʽ ʘʣʤʘʟʦʥʦʩʥʽ ʢʽʤʙʝʨʣʽʪʠ ʚʠʷʚʣʝʥʽ ʚ ʃʷʦʜʫʥʩʴʢʦʤʫ ʽ ʐʘʥʜɹʫʥʩʴʢʦʤʫ ʨʘʡʦʥʘʭ.  

ɺʠʩʦʢʦʷʢʽʩʥʽ ʙʦʢʩʠʪʠ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʧʽʜʦʰʚʠ ʧʝʥʩʽʣʴʚʘʥʽʶ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʧʨʦʚʽʥʽʮʽʷʭ ʐʝʥʴʩʽ ʽ ʥʘ 

ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ (ʧʨʦʚʽʥʮʽʷ ʍʝʥʘʥʴ).  

 

ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʘʙʦ ʧʣʘʪʬʦʨʤʘ ʗʥʮʟʠ (Yangtze craton) ʥʘ ʧʽʚʥʦʯʽ ʚʽʜʜʽʣʝʥʘ ʚʽʜ 

ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʶ ʩʠʩʪʝʤʦʶ ʎʽʥʴʣʽʥ (ʜʠʚ. ʨʠʩ. 2.17). ʅʘ ʧʽʚʜʥʽ ʽ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʚʦʥʘ 

ʤʝʞʫʻ ʟ ɺôʻʪʣʘʦʩʴʢʦʶ ʪʘ ʃʫʤʝʥʰʝʥʴ-ʖʥʘʥʴʩʴʢʦʶ ʩʢʣʘʜʯʘʩʪʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʘ ʩʭʦʜʽ ï ʟʽ ʩʢʣʘʜʯʘʩʪʦʶ 

ʩʠʩʪʝʤʦʶ ʂʘʪʘʟʽʷ. ʇʨʠ ʮʴʦʤʫ ʩʭʽʜʥʘ ʤʝʞʘ ʧʣʘʪʬʦʨʤʠ ʜʠʩʢʫʩʽʡʥʘ, ʦʩʢʽʣʴʢʠ ʂʘʪʘʟʽʷ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʷʢ ʘʢʪʠʚʽʟʦʚʘʥʘ ʫ ʤʝʟʦʟʦʾ ʯʘʩʪʠʥʘ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ.  

ʇʽʚʥʽʯʥʦ-ʩʭʽʜʥʘ ʯʘʩʪʠʥʘ ʧʣʘʪʬʦʨʤʠ ʟʩʫʥʫʪʘ ʧʦ ʩʠʩʪʝʤʽ ʨʦʟʣʦʤʽʚ ʊʘʥʣʫ (ʨʠʩ. 2.21) ʥʘ ʚʽʜʩʪʘʥʴ ʧʦʥʘʜ 

500 ʢʤ ʥʘ ʧʽʚʥʽʯ-ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʐʘʥʴʜʫʥʩʴʢʦʛʦ ʧ-ʚʘ ʪʘ 

ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʥʘ ʂʦʨʝʡʩʴʢʦʤʫ ʧ-ʚʽ (ʍʘʠʥ, 2001; Choi et al., 2012). ɿʘ ʩʚʦʻʶ ʜʦʢʝʤʙʨʽʡʩʴʢʦʶ 

ʛʝʦʣʦʛʽʯʥʦʶ ʽʩʪʦʨʽʻʶ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ. 

ʗʢʱʦ ʬʫʥʜʘʤʝʥʪ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʟʘʚʝʨʰʠʚ ʩʚʦʻ ʬʦʨʤʫʚʘʥʥʷ ʫ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʾ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʣʫʣʷʥʩʴʢʦʛʦ ʜʽʘʩʪʨʦʬʽʟʤʫ, ʪʦ ʬʫʥʜʘʤʝʥʪ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʾ ʩʪʘʙʽʣʽʟʫʚʘʚʩʷ ʟʥʘʯʥʦ ʧʽʟʥʽʰʝ, 

ʙʣʠʟʴʢʦ 700 Ma (ʯʘʥʮʟʷʥʩʴʢʠʡ (Changjiang) ʜʽʘʩʪʨʦʬʽʟʤ). ʗʢ ʚʞʝ ʚʢʘʟʫʚʘʣʦʩʴ, ʟʘ ʙʫʜʦʚʦʶ ʪʘ ʚʽʢʦʤ 

ʬʫʥʜʘʤʝʥʪʫ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʥʘʣʝʞʠʪʴ ʜʦ ʧʣʘʪʬʦʨʤ ɻʦʥʜʚʘʥʩʴʢʦʾ ʛʨʫʧʠ. 

 

 
ʈʠʩ. 2.21. ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ (ʍʘʠʥ, 2001) 

ʂ ï ʧʽʜʥʷʪʪʷ ʂʘʥʜʠʥ; ʉ ï ʉʠʯʫʘʥʩʴʢʘ ʩʠʥʝʢʣʽʟʘ; ʎ ï ʎʟʷʥʘʥʩʴʢʝ ʧʽʜʥʷʪʪʷ; ʊ ï ʟʩʫʚ ʊʘʥʣʫ. ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʜʠʚ. ʨʠʩ.2.19 

 

ʉʪʨʘʪʠʛʨʘʬʽʷ. ɼʦʢʝʤʙʨʽʡ. ʅʘʷʚʥʽ ʣʠʰʝ ʨʦʟʨʽʟʥʝʥʥʽ ʚʠʭʦʜʠ ʥʘ ʧʦʚʝʨʭʥʶ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ ʧʣʘʪʬʦʨʤʠ. ɺʦʥʠ ʚʽʜʦʤʽ ʥʘ ʾʾ ʧʝʨʠʬʝʨʽʡʥʠʭ ʯʘʩʪʠʥʘʭ: ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ï ʧʽʜʥʷʪʪʷ 

ʂʘʥʜʽʥ, ʥʘ ʩʭʦʜʽ ï ʧʽʜʥʷʪʪʷ ʎʟʷʥʘʥʴ, ʥʘ ʧʽʚʥʦʯʽ ï ʚʠʩʪʫʧ ʧʦʙʣʠʟʫ ʎʽʥʴʣʽʥʷ. 

ʅʘʡʙʽʣʴʰ ʜʘʚʥʽ (2.9-2.8 Ga) ʫʪʚʦʨʝʥʥʷ ʘʨʭʝʶ ʦʙôʻʜʥʫʶʪʴʩʷ ʫ ʢʦʤʧʣʝʢʩ ʂʦʥʣʽʥ (Kongling Complex). 

ʇʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ (2.1 Ga) ʫʪʚʦʨʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʥʝʡʩʘʤʠ ʽ ʢʨʠʩʪʘʣʦʩʣʘʥʮʷʤʠ, ʟʘʣʽʟʠʩʪʠʤʠ 

ʢʚʘʨʮʠʪʘʤʠ, ʤʘʨʤʫʨʘʤʠ ʚ ʮʽʣʦʤʫ ʪʨʦʥʜôʻʤʽʪʦʚʦʛʦ ʩʢʣʘʜʫ. ɺʦʥʠ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʪʦʚʱʝʶ ʚʫʣʢʘʥʽʪʽʚ ï
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ʚʽʜ ʙʘʟʘʣʴʪʽʚ ʽ ʨʽʦʣʽʪʽʚ ʪʘ ʤʦʣʘʩʦʶ, ʚʽʢʦʤ ʙʣʠʟʴʢʦ 1 Ga. ʅʘ ʩʭʽʜ ʟʘʤʽʱʫʶʪʴʩʷ ʢʘʨʙʦʥʘʪʘʤʠ ʪʘ 

ʧʨʦʨʠʚʘʶʪʴʩʷ ʛʨʘʥʽʪʥʠʤʠ ʽʥʪʨʫʟʽʷʤʠ.  
ʅʘ ʎʟʷʥʥʘʥʴʩʴʢʦʤʫ ʧʽʜʥʷʪʪʽ ʚʠʜʽʣʷʶʪʴʩʷ ʪʨʠ ʢʦʤʧʣʝʢʩʠ ʨʘʥʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ: 1) ʘʨʭʝʡʩʴʢʠʡ ï 

ʛʥʝʡʩʠ, ʙʽʦʪʠʪʦʚʽ ʽ ʘʤʬʽʙʦʣʦʚʽ, ʤʘʨʤʫʨʠ, ʤʽʛʤʘʪʠʪʠ (ʧʦʥʘʜ 2,4 Ga); 2) ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ï ʛʥʝʡʩʠ 

ʜʚʦʩʣʶʜʷʥʽ, ʢʚʘʨʮʠʪʠ, ʤʘʨʤʫʨʠ, ʤʽʛʤʘʪʠʪʠ, ʤʽʢʨʦʢʣʽʥʦʚʽ ʛʨʘʥʽʪʠ (2,0-1,9 Ga); 3) ʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ 

ï ʢʚʘʨʮʠʪʠ, ʩʣʶʜʠʩʪʽ ʽ ʭʣʦʨʠʪʦʚʽ ʩʣʘʥʮʽ, ʬʽʣʽʪʠ (1,95-1,8 Ga). ʂʨʽʤ ʪʦʛʦ, ʜʦ ʧʨʦʤʽʞʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʚʽʜʥʝʩʝʥʘ 10 ʢʤ ʪʦʚʱʘ ʬʣʽʰʦʾʜʥʠʭ ʧʦʨʽʜ ʟ ʧʨʦʰʘʨʢʘʤʠ ʜʦʣʦʤʽʪʠʟʦʚʘʥʠʭ ʚʘʧʥʷʢʽʚ, ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʭ 

ʫ ʟʝʣʝʥʦʩʣʘʥʮʝʚʽʡ ʬʘʮʽʾ, ʱʦ ʥʘʜʙʫʜʦʚʫʻ ʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʢʦʤʧʣʝʢʩ (1 Ga).  

ʋ ʤʝʞʘʭ ʂʦʨʝʡʩʴʢʦʛʦ ʧ-ʚʘ ʜʦ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʚʽʜʥʦʩʷʪʴ ʤʘʩʠʚʠ ʂʴʦʥʛʽ (Kyonggi 

Massif). ʆʜʥʦʡʤʝʥʥʘ ʛʨʫʧʘ (ʩʝʨʽʷ) ʂʴʦʥʛʽ (Kyonggi Group) ʩʢʣʘʜʝʥʘ ʙʽʦʪʠʪ-ʢʦʨʜʽʻʨʠʪʦʚʠʤʠ 

ʛʨʘʥʘʪʚʤʽʩʥʠʤʠ ʛʥʝʡʩʘʤʠ ʽ ʤʽʛʤʘʪʠʪʘʤʠ, ʚʽʢʦʤ ʜʦ 2,9 Ga. ʋ ʩʢʣʘʜʽ ʛʨʫʧʠ (ʩʝʨʽʾ) ʉʦʩʘʥ (Sosan Group) 

ʧʝʨʝʚʘʞʘʶʪʴ ʛʨʘʬʽʪ-ʩʠʣʣ̔ ʤʘʥʽʪʦʚʽ ʛʥʝʡʩʠ, ʤʘʛʥʝʥʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ ʽ ʤʘʨʤʫʨʠ ɺʽʢ ʮʠʭ ʧʦʨʽʜ ï 2,5-2,6 Ga 

(Geology of Korea, 1993). 
ʇʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ. ɺ ʦʩʥʦʚʽ ʦʩʘʜʦʚʦʛʦ ʯʦʭʜʘ ʟʘʣʷʛʘʶʪʴ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ (ʩʽʥʽʡʩʴʢʽ) ʫʪʚʦʨʝʥʥʷ. 

ɿʥʠʟʫ ʚʛʦʨʫ ʚʠʜʽʣʷʶʪʴʩʷ ʩʚʽʪʘ ʏʝʥʩʷʥʴ ï ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ (700-900 ʤ), ʥʘ ʷʢʽʡ 

ʟʘʣʷʛʘʶʪʴ ʪʽʣʽʪʠ (ʜʽʘʤʽʢʪʽʪʠ) ʩʚʽʪʠ ʅʘʥʴʪʦ (Nantuo Formation) ï ʤʦʨʝʥʥʦ-ʚʘʣʫʥʥʽ ʩʫʛʣʠʥʢʠ (100-200 ʤ), 

ʽ ʩʚʽʪʘ ɼʘʫʰʘʥʴʪʦ (Doushantuo Formation) ï ʪʝʤʥʦʢʦʣʽʨʥʽ ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ ʽ 

ʜʦʣʦʤʽʪʽʚ (ʜʦ 200 ʤ), ʱʦ ʟʤʽʥʶʶʪʴʩʷ ʜʦʣʦʤʽʪʘʤʠ ɼʝʥʴʾʥ (Dengying Formation) ʪʘ ʩʣʘʥʮʷʤʠ ʃʽʫʯʘʧʦ 

(Liuchapo Formation) ʪʦʚʱʠʥʦʶ ʜʦ 500-600 ʤ. ʈʦʟʚʠʪʦʢ ʪʽʣʽʪʽʚ ʫ ʩʢʣʘʜʽ ʧʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʛʦ ʩʽʥʽʷ ʻ 

ʡʦʛʦ ʩʫʪʪʻʚʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʚʽʜ ʩʽʥʽʶ ʇʽʚʥʽʯʥʦʛʦ ʂʠʪʘʶ. 

ʅʘ ʧʽʚʜʥʽ ʂʦʨʝʡʩʴʢʦʛʦ ʧ-ʚʘ ʫ ʧʨʦʛʠʥʽ ʆʢʯʭʦʥ (Okcheon) ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʫʪʚʦʨʝʥʥʷ ʦʙôʻʜʥʫʶʪʴʩʷ 

ʚ ʦʜʥʦʡʤʝʥʥʫ ʩʫʧʝʨʛʨʫʧʫ (ʩʝʨʽʶ). ɺʦʥʘ ʩʢʣʘʜʝʥʘ ʢʚʘʨʮʠʪʘʤʠ, ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʽ ʚʘʧʥʷʢʘʤʠ ʟ 

ʧʨʦʰʘʨʢʘʤʠ ʧʽʩʢʦʚʠʢʽʚ ʪʘ ʜʽʘʤʽʢʪʠʪʽʚ (Choi et al., 2012).  

ʉʽʥʽʡ ʯʘʩʪʽʰʝ ʟ ʧʝʨʝʨʚʦʶ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʢʝʤʙʨʽʻʤ. ʇʦʜʝʢʫʜʠ ʮʝʡ ʧʝʨʝʭʽʜ ʧʦʩʪʫʧʦʚʠʡ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʨʦʟʛʣʷʜʘʪʠ ʦʢʨʝʤʽ ʨʦʟʨʽʟʠ ʚ ʢʘʨʙʦʥʘʪʥʠʭ ʬʘʮʽʷʾʭ ʷʢ ʤʦʞʣʠʚʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʣʽʤʽʪʦʪʠʧ 

ʛʨʘʥʠʮʽ ʝʜʽʘʢʘʨʽʶ ʽ ʢʝʤʙʨʽʶ (ʨʠʩ. 2.22).  

 

 
 

ʈʠʩ. 2.22. ʄʝʞʘ ʜʦʢʝʤʙʨʽʶ (ʩʽʥʽʶ) ʽ ʢʝʤʙʨʽʶ (ʂʠʪʘʡ, Meishucun). 

Zhangmoon618, CC BY-SA 4.0. https://upload.wikimedia.org/wikipedia/commons/d/d8/The_precambrian_-

_cambrian_boundary_stratotype_section%2C_Meishucun%2C_China.JPG 

 

ʈʘʟʦʤ ʟ ʩʠʣʫʨʦʤ ʽ ʦʨʜʦʚʠʢʦʤ ʢʝʤʙʨʽʡ ʫʪʚʦʨʶʻ ʻʜʠʥʫ ʢʘʨʙʦʥʘʪʥʫ ʬʦʨʤʘʮʽʶ. ɺ ʦʩʥʦʚʽ ʨʦʟʨʽʟʫ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʬʦʩʬʘʪʦʚʤʽʩʥʽ ʩʣʘʥʮʽ, ʧʽʩʢʦʚʠʢʠ ʚʘʧʥʷʢʠ ʥʠʞʥʴʦʛʦ ʢʝʤʙʨʽʶ ʟ ʬʘʫʥʦʶ ʪʨʽʣʦʙʽʪʽʚ. ɺʠʱʝ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʩʝʨʽʷ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ ʩʝʨʝʜʥʴʦʛʦ-ʚʝʨʭʥʴʦʛʦ ʢʝʤʙʨʽʶ ʪʘ ʥʠʞʥʴʦʛʦ-ʩʝʨʝʜʥʴʦʛʦ 

https://upload.wikimedia.org/wikipedia/commons/d/d8/The_precambrian_-_cambrian_boundary_stratotype_section%2C_Meishucun%2C_China.JPG
https://upload.wikimedia.org/wikipedia/commons/d/d8/The_precambrian_-_cambrian_boundary_stratotype_section%2C_Meishucun%2C_China.JPG
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ʦʨʜʦʚʠʢʫ, ʪʦʚʱʠʥʦʶ ʜʦ 2-3 ʢʤ. ɺʝʨʭʥʽʡ ʦʨʜʦʚʠʢ ʽ ʩʠʣʫʨ ʧʦʰʠʨʝʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘ ʩʭʦʜʽ ʧʣʘʪʬʦʨʤʠ. ʊʫʪ 

ʚʦʥʠ ʩʢʣʘʜʝʥʽ ʪʝʨʠʛʝʥʥʠʤʠ, ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ ʽ ʛʨʘʧʪʦʣʽʪʦʚʠʤʠ ʩʣʘʥʮʷʤʠ.  

ɼʝʚʦʥ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʦʨʜʦʚʠʢʫ (ʚ ʂʘʪʘʟʽʾ ʩʢʣʘʜʯʘʩʪʦʤʫ). ʇʝʨʝʚʘʞʘʶʪʴ ʤʦʨʩʴʢʽ ʪʝʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʽ ʪʘ ʢʘʨʙʦʥʘʪʥʽ ʚʽʜʢʣʘʜʠ ʚʽʜʢʨʠʪʦʤʦʨʩʴʢʠʭ ʪʘ ʫʟʙʝʨʝʞʥʠʭ ʬʘʮʽʡ. ʂʘʨʙʦʥ ʚʫʛʣʝʥʦʩʥʠʡ, ʘʣʝ 

ʡʦʛʦ ʚʝʨʭʠ ʽ ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʧʝʨʤʽ ï ʤʦʨʩʴʢʽ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ. ʊʦʚʱʠʥʘ ʤʦʨʩʴʢʠʭ ʩʝʨʝʜʥʴʦʜʝʚʦʥʩʴʢʦ-

ʧʝʨʤʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ï 1-1,5 ʢʤ. ʉʝʨʝʜʥʷ ʯʘʩʪʠʥʘ ʧʝʨʤʽ ï ʮʝ ʧʘʨʘʣʽʯʥʘ ʚʫʛʣʝʥʦʩʥʘ ʪʦʚʱʘ, ʘ ʪʘʢʦʞ 

ʪʨʘʧʦʚʘ ʬʦʨʤʘʮʽʷ ï ʣʘʚʠ ʽ ʩʠʣʠ, ʪʦʚʱʠʥʦʶ ʜʦ 1 ʢʤ. ʊʨʽʘʩ ʩʢʣʘʜʝʥʠʡ ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ 

ʤʦʨʩʴʢʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ʖʨʩʴʢʽ ʽ ʢʨʝʡʜʦʚʽ ʫʪʚʦʨʝʥʥʷ ï ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ, ʦʟʝʨʥʦ-ʘʣʶʚʽʘʣʴʥʽ, ʪʦʚʱʠʥʦʶ 

ʜʦ 2 ʢʤ. ʂʘʡʥʦʟʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ. ʄʘʢʩʠʤʘʣʴʥʦʾ ʪʦʚʱʠʥʠ (ʜʦ 12 ʢʤ) ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ 

ʤʝʟʦʢʘʡʥʦʟʦʶ ʜʦʩʷʛʘʶʪʴ ʫ ʉʠʯʫʘʥʩʴʢʽʡ ʩʠʥʝʢʣʽʟʽ.  

ʇʣʘʪʬʦʨʤʥʠʡ ʤʘʛʤʘʪʠʟʤ. ʈʘʥʥʦʴʧʘʣʝʦʟʦʡʩʴʢʽ ʛʨʘʥʽʪʦʾʜʠ ʚʽʜʦʤʽ ʚ ʤʝʞʘʭ ʂʘʪʘʟʽʾ, ʜʝ ʾʭ ʧʦʚôʷʟʫʶʪʴ 

ʟ ʢʘʣʝʜʦʥʩʴʢʠʤʠ ʨʫʭʘʤʠ. ʂʘʤôʷʥʦʚʫʛʽʣʴʥʽ ʽ ʧʝʨʤʩʴʢʽ ʤʘʛʤʘʪʠʯʥʽ ʢʦʤʧʣʝʢʩʠ ʧʦʰʠʨʝʥʽ ʥʘ ʟʘʭʦʜʽ 

ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ɿʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʤʘʶʪʴ ʛʨʘʥʽʪʦʾʜʥʽ ʤʘʩʠʚʠ ʪʘ ʢʽʤʙʝʨʣʽʪʦʚʽ ʪʽʣʘ ï 

ʨʝʟʫʣʴʪʘʪ ʽʥʜʦʩʽʥʽʡʩʴʢʠʭ ʪʘ ʷʥʴʰʘʥʩʴʢʠʭ ʨʫʭʽʚ (ʨʠʩ. 2.23). ɺʠʷʚʣʝʥʦ ʪʘʢʦʞ ʤʝʟʦʟʦʡʩʴʢʽ ʤʘʛʤʘʪʠʯʥʽ 

ʧʨʦʷʚʠ ʽ ʢʽʤʙʝʨʣʽʪʦʨʚʽ ʪʨʫʙʢʠ. 
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ʊʝʢʪʦʥʽʢʘ. ʋ ʜʦʢʝʤʙʨʽʡʩʴʢʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʚʠʜʽʣʷʶʪʴ ʜʚʘ ʙʣʦʢʠ 

(ʨʠʩ. 2.25 ) ï ʗʥʮʟʠ (Yangtze) ʽ ʩʫʪʪʻʚʦ ʧʝʨʝʨʦʙʣʝʥʠʡ ʂʘʪʘʟʽʡʩʴʢʠʡ (Cathaysian), ʱʦ ʨʦʟʜʽʣʝʥʽ 

ɼʞʽʘʥʛʥʘʥʩʴʢʠʤ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʤ ʢʦʣʽʟʽʡʥʠʤ ʧʦʷʩʦʤ (Jiangnan Orogen, ca. 820-970 Ma) ʪʘ 

ʦʙʤʝʞʝʥʽ ʛʣʠʙʠʥʥʠʤʠ ʨʦʟʣʦʤʘʤʠ. ʅʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʦʬʽʦʣʽʪʦʚʠʡ ʤʝʣʘʥʞ ʤʽʩʪʠʪʴ ʧʨʦʰʘʨʢʠ ʧʦʨʽʜ ʟ 

ʨʘʜʽʦʣʷʨʽʷʤʠ ʽ ʪʷʞʽʻ ʜʦ ʤʝʞʽ ʂʘʪʘʟʽʡʩʴʢʦʛʦ ʙʣʦʢʫ ʽ ɼʞʽʘʥʛʥʩʴʢʦʛʦ ʧʦʷʩʫ. ɺ ʩʪʨʫʢʪʫʨʽ ʧʣʘʪʬʦʨʤʥʦʛʦ 

ʯʦʭʣʘ ʚʠʜʽʣʷʶʪʴʩʷ ʂʘʥʜʠʥʩʴʢʝ ʧʽʜʥʷʪʪʷ, ʎʟʷʥʥʘʥʴʩʴʢʘ ʪʘ ɺôʻʪʙʘʮʴʢʘ ʘʥʪʝʢʣʽʟʠ, ʉʠʯʫʘʥʩʴʢʘ ʪʘ ʍʫʙʝʡ-

ɻʫʡʯʞʦʫʩʴʢʘ ʩʠʥʝʢʣʽʟʠ. ʂʨʘʡʥʽʤ ʧʽʚʥʽʯʥʠʤ ʝʣʝʤʝʥʪʦʤ ʧʣʘʪʬʦʨʤʠ ʻ ʤʘʩʠʚ ʂʴʦʥʛʽ ʥʘ ʧʽʚʜʥʽ 

ʂʦʨʝʡʩʴʢʦʛʦ ʧ-ʦʚʘ ʟ ʧʽʟʥʴʦʘʨʭʝʡʩʴʢʠʤ ʬʫʥʜʘʤʝʥʪʦʤ (2,6 Ga). ʅʘ ʧʽʚʜʝʥʴ ʚʽʜ ʥʴʦʛʦ ʨʦʟʪʘʰʦʚʘʥʘ ʟʦʥʘ 

ʆʢʯʭʦʥ, ʷʢʘ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʩʢʣʘʜʯʘʩʪʠʡ ʧʦʷʩ. ʆʩʥʦʚʥʽ ʨʦʟʣʦʤʠ ï 

ɿʘʭʽʜʥʦʩʠʯʫʘʥʩʴʢʠʡ, ʱʦ ʦʙʤʝʞʫʻ ʧʣʘʪʬʦʨʤʫ ʟ ʟʘʭʦʜʫ ʽ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ, ʘʤʧʣʽʪʫʜʦʶ ʜʦ 6-10 ʢʤ; 

ʣʽʚʠʡ ʟʩʫʚ ʊʘʥʣʫ ʪʘ ʽʥ. ɼʣʷ ʤʝʟʦʟʦʡʩʴʢʦʾ ʯʘʩʪʠʥʠ ʯʦʭʣʘ ʭʘʨʘʢʪʝʨʥʽ ʣʽʥʽʡʥʽ ʧʽʜʥʷʪʪʷ, ʨʦʟʤʝʞʦʚʘʥʽ 

ʰʠʨʦʢʠʤʠ ʧʨʦʛʠʥʘʤʠ. ɺʠʷʚʣʝʥʽ ʪʘʢʦʞ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʬʦʨʤʦʶ ʽ ʨʦʟʤʽʨʘʤʠ ʣʦʢʘʣʴʥʽ ʯʘʩʪʦ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʚʽʜʦʤʠʡ ʢʠʪʘʡʩʴʢʠʡ ʛʝʦʣʦʛ ʏʝʥ ɻʦʜʘ ʥʘʟʚʘʚ ʩʪʨʫʢʪʫʨʘʤʠ çʜʽʚʘè. 
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ɯʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɸʨʭʝʡʩʴʢʘ ʪʘ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʘ ʛʝʦʣʦʛʽʯʥʘ ʽʩʪʦʨʽʷ 

ʦʟʥʘʤʝʥʫʚʘʣʘʩʴ ʬʦʨʤʫʚʘʥʥʷʤ ʝʢʨʘʪʦʥʽʚ ʗʥʮʟʠ ʪʘ ʂʘʪʘʟʽʾ, ʱʦ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʫ ʤʝʞʘʭ ʛʽʧʦʪʝʪʠʯʥʦʛʦ 

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ ʂʦʣʫʤʙʽʷ. ʇʽʩʣʷ ʜʝʩʪʨʫʢʮʽʾ ʂʦʣʫʤʙʽʾ ʥʘʧʨʠʢʽʥʮʽ ʤʝʟʦʧʨʦʪʝʨʦʟʦʶ ʪʘ ʫ ʨʘʥʥʴʦʤʫ 

ʥʝʦʧʨʦʪʝʨʦʟʦʾ ʮʽ ʝʦʢʨʘʪʦʥʠ ʚʭʦʜʠʣʠ ʜʦ ʩʢʣʘʜʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʦʢʨʘʾʥʠ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ ʈʦʜʽʥʽʷ. 

ʇʨʦʮʝʩʠ ʨʠʬʪʦʛʝʥʝʟʫ ʪʘ ʥʘʩʪʫʧʥʦʾ ʢʦʣʽʟʽʾ ʝʦʢʨʘʪʦʥʽʚ ʟʘʚʝʨʰʠʣʦʩʴ ʫʪʚʦʨʝʥʥʷʤ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ 

ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʫ ɼʞʽʘʥʛʥʘʥ ʥʘ ʨʫʙʝʞʽ 825 Ma (Wang et al., 2014), ʱʦ ʚʢʣʘʜʘʻʪʴʩʷ ʫ ʚʽʢʦʚʽ ʨʘʤʢʠ 

ʮʟʷʥʷʥʩʴʢʦʾ ʝʧʦʭʠ (850-800 Ma). ʆʩʪʘʪʦʯʥʦ ʧʣʘʪʬʦʨʤʥʠʡ ʨʝʞʠʤ ʥʘʩʪʘʚ ʧʽʩʣʷ ʯʘʥʮʟʷʥʩʴʢʦʾ ʝʧʦʭʠ 

(Changjiang), 700 ʄa. ɿʘ ʦʩʥʦʚʥʠʤʠ ʨʠʩʘʤʠ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʧʦʷʩ ʇʽʚʜʝʥʥʦʛʦ 

ʂʠʪʘʶ (ɼʞʽʘʥʛʥʘʥ) ʪʘ ʂʦʨʝʾ (ʆʢʯʭʦʥ) ʩʭʦʞʽ ʟ ʩʠʩʪʝʤʦʶ ɸʜʝʣʘʾʜʘ (ɸʚʩʪʨʘʣʽʷ), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʟʙʣʠʞʝʥʽʩʪʴ ʙʣʦʢʽʚ ʂʘʪʘʟʽʾ, ʗʥʮʟʠ ʽ ɸʚʩʪʘʨʘʣʽʾ, ʱʦ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ  

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ ï ʈʦʜʽʥʽʷ. 

ʋ ʧʦʩʪʢʦʣʽʟʽʡʥʠʡ ʧʝʨʽʦʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʠʬʪʦʛʝʥʝʟ, ʬʦʨʤʫʶʪʴʩʷ ʦʩʘʜʦʚʦ-ʚʫʣʢʘʥʦʛʝʥʥʽ ʪʦʚʱʽ ʪʘ 

ʚʠʥʠʢʘʶʪʴ ʛʨʘʥʽʪʦʾʜʥʽ ʤʘʩʠʚʠ. ɺ ʧʘʣʝʦʟʦʾ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʨʦʟʤʽʱʫʚʘʣʘʩʴ ʥʘ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʽʡ ʧʘʩʠʚʥʽʡ ʦʢʨʘʾʥʽ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ ɻʦʥʜʚʘʥʘ ʪʘ ʧʝʨʽʦʜʠʯʥʦ ʯʘʩʪʢʦʚʦ ʧʝʨʝʢʨʠʚʘʣʘʩʴ ʚʦʜʘʤʠ 

ʇʘʣʝʦʪʝʪʽʩʫ. ʋ ʧʽʟʥʴʦʤʫ ʦʨʜʦʚʠʢʫ ʽ ʩʠʣʫʨʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʘʪʘʟʽʾ ʨʦʟʤʽʱʫʚʘʣʦʩʴ ʤʽʣʢʦʚʦʜʝ ʂʘʪʘʟʽʡʩʴʢʝ 

ʤʦʨʝ. ʈʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʘ ʪʦʚʱʘ ʪʫʪ ʙʫʣʘ ʜʠʩʣʦʢʦʚʘʥʘ ʪʘ ʽʥʪʨʫʜʦʚʘʥʘ ʥʝʚʝʣʠʢʠʤʠ ʪʽʣʘʤʠ ʛʨʘʥʽʪʦʾʜʽʚ 

ʥʘʧʨʠʢʽʥʮʽ ʩʠʣʫʨʫ, ʱʦ ʻ ʧʽʜʩʪʘʚʦʶ ʨʦʟʛʣʷʜʘʪʠ ʾʾ ʷʢ ʂʘʪʘʟʽʡʩʴʢʫ ʢʘʣʝʜʦʥʩʴʢʫ ʩʢʣʘʜʯʘʩʪʫ ʩʠʩʪʝʤʫ, ʷʢʘ 

ʡʤʦʚʽʨʥʦ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʘ ʷʧʦʥʩʴʢʦʤʫ ʦ. ʍʦʥʩʶ.  

ʋ ʧʽʟʥʴʦʤʫ ʧʘʣʝʦʟʦʾ ʪʘ ʥʘ ʧʦʯʘʪʢʫ ʤʝʟʦʟʦʶ ʤʦʨʩʴʢʽ ʫʤʦʚʠ ʩʝʜʠʤʝʥʪʘʮʽʾ ʯʝʨʛʫʶʪʴʩʷ ʟ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʚʫʛʣʝʥʦʩʥʠʭ ʪʦʚʱ. ʉʧʘʣʘʭ ʪʨʘʧʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʫ ʫ ʧʝʨʤʽ ʟʙʣʠʞʘʻ 

ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʫ ʧʣʘʪʬʦʨʤʫ ʟ ʊʘʨʽʤʩʴʢʦʶ. ʃʠʰʝ ʥʘʧʨʠʢʽʥʮʽ ʪʨʽʘʩʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʥʜʦʩʽʥʽʡʩʴʢʦʛʦ 

(ʨʘʥʥʴʦʢʽʤʝʨʽʡʩʴʢʦʛʦ) ʦʨʦʛʝʥʝʟʫ ʤʦʨʝ ʦʩʪʘʪʦʯʥʦ ʟʘʣʠʰʘʻ ʧʣʘʪʬʦʨʤʫ. ʂʦʥʪʠʥʝʥʪʘʣʴʥʝ 

ʦʩʘʜʢʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʉʠʯʫʘʥʩʴʢʽʡ ʩʠʥʝʢʣʽʟʽ. ɿ ʽʥʜʦʩʽʥʽʡʩʴʢʠʤʠ ʨʫʭʘʤʠ 

ʧʦʚôʷʟʫʶʪʴ ʪʘʢʦʞ ʢʦʣʽʟʽʶ ʇʽʚʥʽʯʥʦ- ʪʘ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ 

ʦʩʪʘʪʦʯʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʎʽʥʴʣʽʥ ʽ ʣʽʚʦʛʦ ʟʩʫʚʫ ʊʘʥʣʫ ʟ ʚʝʣʠʯʝʟʥʦʶ ʘʤʧʣʽʪʫʜʦʶ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ. ʋ ʤʝʞʘʭ ʂʘʪʘʟʽʡʩʴʢʦʛʦ ʙʣʦʢʫ ʽʜʦʩʽʥʽʡʩʴʢʽ ʨʫʭʠ ʚʠʢʣʠʢʘʣʠ ʘʢʪʠʚʽʟʘʮʽʶ, 

ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʪʝʢʪʦʥʽʯʥʠʤ ʜʨʦʙʣʝʥʥʷʤ ʪʘ ʬʦʨʤʫʚʘʥʥʷʤ ʟʥʘʯʥʠʭ ʟʘ ʨʦʟʤʽʨʘʤʠ ʛʨʘʥʽʪʥʠʭ 

ʽʥʪʨʫʟʽʡ. 

ʗʥʴʰʘʥʩʴʢʘ ʘʢʪʠʚʽʟʘʮʽʷ ʥʘ ʨʫʙʝʞʽ ʶʨʠ ʽ ʢʨʝʡʜʠ ʦʭʦʧʠʣʘ ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ ʧʣʘʪʬʦʨʤʠ, ʱʦ 

ʚʽʜʦʙʨʘʟʠʣʦʩʴ ʚ ʽʥʪʝʥʩʠʚʥʠʭ ʙʣʦʢʦʚʠʭ ʨʫʭʘʭ, ʨʦʟʚʠʪʢʦʤ ʩʪʨʫʢʪʫʨ ʪʠʧʫ çʜʽʚʘè ʪʘ ʬʦʨʤʫʚʘʥʥʽ 

ʯʠʩʣʝʥʥʠʭ ʤʘʛʤʘʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʚʢʣʶʯʘʶʯʠ ʢʽʤʙʝʨʣʽʪʦʚʽ. 

ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ. ɺʫʛʣʝʥʦʩʥʠʡ ʙʘʩʝʡʥ ʊʷʥʩʠʥ ʥʘʡʙʽʣʴʰʠʡ ʟ ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʧʽʚʜʥʽ ʂʠʪʘʶ. 

ʇʨʦʤʠʩʣʦʚʘ ʚʫʛʣʝʥʦʩʥʽʩʪʴ ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʚʝʨʭʥʽʡ ʧʝʨʤʽ. ʊʫʪ ʨʦʟʤʽʱʫʻʪʴʩʷ 10 ʨʦʙʦʯʠʭ ʧʣʘʩʪʽʚ, 

ʩʫʤʘʨʥʦʶ ʪʦʚʱʠʥʦʶ 10-41 ʤ. ɿʥʘʯʥʽ ʟʘʧʘʩʠ ʚʫʛʽʣʣʷ ʚʠʷʚʣʝʥʽ ʪʘʢʦʞ ʫ ʢʘʨʙʦʥʽ ʽ ʥʠʞʥʽʡ ʧʝʨʤʽ, ʘ ʪʘʢʦʞ 

ʶʨʽ ʽ ʥʝʦʛʝʥʽ.  

ʋ ʤʝʞʘʭ ʧʣʘʪʬʦʨʤʠ ʨʦʟʤʽʱʫʻʪʴʩʷ ʢʽʣʴʢʘ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʙʘʩʝʡʥʽʚ. ʅʘʡʚʘʞʣʠʚʽʰʽ ʩʝʨʝʜ ʥʠʭ 

ʉʠʯʫʘʥʩʴʢʠʡ ʽ ˆʫʘʥʛʩʽ-ˆʫʡʯʞʦʫʩʴʢʠʡ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʦʜʥʦʡʤʝʥʥʠʭ ʟʘʧʘʜʠʥ. ʅʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ 

ʧʦʚôʷʟʘʥʘ ʪʨʽʘʩʦʚʠʤʠ, ʶʨʩʴʢʠʤʠ, ʟʨʽʜʢʘ ʧʝʨʤʩʴʢʠʤʠ ʽ ʙʽʣʴʰ ʜʘʚʥʽʤʠ ʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ  
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ʈʫʜʥʽ ʨʦʜʦʚʠʱʘ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʦʙʫʤʦʚʣʝʥʽ ʷʥʴʰʘʥʩʴʢʦʶ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʦʶ 

ʘʢʪʠʚʽʟʘʮʽʻʶ. ʋʥʽʢʘʣʴʥʽ ʽ ʟʥʘʯʥʽ ʨʦʜʦʚʠʱʘ ʚʦʣʴʬʨʘʤʫ (ʐʽʯʞʫʶʘʥʴ ʪʘ ʽʥʰʽ) ʧʦʚôʷʟʘʥʽ ʟ ʤʝʟʦʟʦʡʩʴʢʠʤʠ 

ʣʝʡʢʦʢʨʘʪʦʚʠʤʠ ʛʨʘʥʽʪʘʤʠ. ʆʣʦʚʦʨʫʜʥʽ ʨʦʜʦʚʠʱʘ ʢʘʩʠʪʝʨʠʪ-ʩʫʣʴʬʽʜʥʦʛʦ ʪʘ ʽʥʰʠʭ ʪʠʧʽʚ (ʨʫʜʥʽ ʨʘʡʦʥʠ 

ɻʝʮʟʶ ʽ ɼʘʯʘʥ) ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦ 80% ʚʠʜʦʙʫʪʢʫ ʦʣʦʚʘ ʚ ʂʅʈ. ɼʦ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ 

ʧʨʠʫʨʦʯʝʥʽ ʨʦʜʦʚʠʱʘ ʩʫʨʤʠ (ʉʽʛʫʘʥʰʘʥʴ) ʽ ʨʪʫʪʽ (ʍʫʘʭʫʘ). ɿ ʦʩʘʜʦʚʠʤ ʯʦʭʣʦʤ ʧʦʚ'ʷʟʘʥʽ ʪʘʢʦʞ 

ʨʽʟʥʦʪʠʧʥʽ ʧʦʣʽʤʝʪʘʣʽʯʥʽ ʨʦʜʦʚʠʱʘ.  

ɼʦ ʩʽʥʽʡʩʴʢʦ-ʨʘʥʴʦʢʝʤʙʨʽʡʩʴʢʠʭ ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʠʭ ʫʪʚʦʨʝʥʴ ʧʨʠʫʨʦʯʝʥʽ ʨʦʜʦʚʠʱʘ 

ʬʦʩʬʦʨʠʪʽʚ, ʘ ʟ ʢʦʨʘʤʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʛʦ ʚʽʢʫ ʧʦʚôʷʟʘʥʽ ʨʦʜʦʚʠʱʘ ʙʦʢʩʠʪʽʚ (ʨʘʡʦʥʠ 

ɻʫʡʷʥ ʽ ɹʦʟʝ).  

ʏʦʨʥʽ ʩʣʘʥʮʽ ʚʝʨʭʽʚ ʩʝʨʽʾ ʆʢʯʭʦʥ ʂʦʨʝʡʩʴʢʦʛʦ ʧ-ʚʘ ʚʤʽʱʫʶʪʴ ʫʨʘʥʦʚʫ ʤʽʥʝʨʘʣʽʟʘʮʽʶ (ʨʦʜʦʚʠʱʝ 

ʂʠʤʩʘʥ). 

 

ʊʘʨʽʤʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʛʝʦʛʨʘʬʽʯʥʦ ʨʦʟʤʽʱʝʥʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʫʩʪʝʣʽ ʊʘʢʣʘ-ʄʘʢʘʥ, ʦʪʦʯʝʥʦʾ 

ʛʽʨʩʴʢʠʤʠ ʭʨʝʙʪʘʤʠ ʊʷʥʴ-ʐʘʥʶ, ʂʫʥʴ-ʃʫʥʶ ʪʘ ɸʣʪʠʥʪʘˇʫ. ɺʦʥʘ ʤʘʻ ʬʦʨʤʫ ʨʦʤʙʘ (600Ĭ1500 ʢʤ) ʪʘ 

ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʤʘʣʦʟʘʩʝʣʝʥʽʡ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʂʅʈ. ɼʦ ʥʝʦʧʨʦʪʝʨʦʟʦʶ ʟ'ʻʜʥʫʚʘʣʘʩʴ ʟ 

ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʶ ʧʣʘʪʬʦʨʤʦʶ. ʄʝʞʽ: ʥʘ ʧʽʚʥʦʯʽ ï ʊʷʥʴ-ʐʘʥʴ ʽ ʂʫʯʘʨʩʴʢʠʡ ʧʨʦʛʠʥ, ʥʘ ʧʽʚʜʥʽ ï 

ʂʫʥʴ-ʃʫʥʴ ʽ ʗʨʢʝʥʜʩʴʢʠʡ ʧʨʦʛʠʥ. ʅʘ ʧʽʚʜʝʥʥʤʦʤʫ ʩʭʦʜʽ ï ɸʣʪʠʥʪʘʟʴʢʠʡ ʣʽʚʠʡ ʟʩʫʚ. ʊʦʚʱʠʥʘ 

ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ 12-15 ʢʤ. ʆʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʨʘʡʦʥʽʚ ʂʠʪʘʶ.  

ʉʪʨʘʪʠʛʨʘʬʽʷ. ɺʠʭʦʜʠ ʜʦʢʝʤʙʨʽʶ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʧʝʨʠʬʝʨʽʾ ʧʣʘʪʬʦʨʤʠ: ʚ ʉʭʽʜʥʦʤʫ ʊʷʥʴ-ʐʘʥʽ 

(ʭʨ. ʂʫʨʫʢʪʘˇ), ʛʦʨʘʭ ɸʣʪʠʥʪʘˇ, ʂʫʥʴ-ʃʫʥʴ ʪʘ ʽʥ. ɸʨʭʝʡ ʚʠʚʯʝʥʠʡ ʥʘ ʧʽʚʥʦʯʽ ʪʘ ʥʘ ʩʭʦʜʽ ʧʣʘʪʬʦʨʤʠ, ʜʝ 

ʥʘ ʧʦʚʝʨʭʥʶ ʚʠʭʦʜʷʪʴ ʧʦʨʦʜʠ ʊʊɻ ʘʩʦʮʽʘʮʽʾ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʽʟʦʪʦʧʥʠʭ ʜʘʪʫʚʘʥʴ ʧʝʨʚʠʱʫʻ 

2,5 Ga, ʪʦʙʪʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʘʨʭʝʡʩʴʢʠʡ ʚʽʢ ʧʦʨʽʜ ʜʦʢʝʤʙʨʽʶ. ʋ ʚʽʢʦʚʦʤʫ ʽʥʪʝʨʚʘʣʽ 2,80-2,57 Ga 

ʊʘʨʽʤʩʴʢʠʡ ʙʣʦʢ ʙʫʚ ʽʥʪʨʫʜʦʚʘʥʠʡ ʛʨʘʥʽʪʘʤʠ (Zheng et al., 2013).  

ʈʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʫʪʚʦʨʝʥʥʷ, ʢʨʽʤ ʂʫʨʫʢʪʘˇʫ ʪʘ ɸʣʪʠʥʪʘˇʫ, ʚʠʚʯʝʥʽ ʪʘʢʦʞ ʥʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ 

ʦʢʨʘʾʥʽ ʧʣʘʪʬʦʨʤʠ (ʂʝʣʴʧʽʥʩʴʢʠʡ ʢʨʷʞ). ʅʘ ʧʽʚʥʦʯʽ ʢʨʷʞʫ ï ʮʝ ʩʣʶʜʠʩʪʽ ʩʣʘʥʮʽ, ʛʨʘʥʘʪ-ʙʽʦʪʠʪʦʚʽ 

ʩʣʘʥʮʽ, ʢʚʘʨʮʠʪʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʤʝʨʛʝʣʽʚ, ʪʦʚʱʠʥʦʶ ʜʦ 5 ʢʤ, ʱʦ ʪʨʘʢʪʫʶʪʴʩʷ ʷʢ ʤʝʪʘʪʫʨʙʽʜʽʪʠ. ʅʘ ʩʭʦʜʽ 

ʧʝʨʝʚʘʞʘʶʪʴ ʧʦʨʦʜʠ, ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʚ ʛʨʘʥʫʣʽʪʦʚʽʡ ʽ ʘʤʬʽʙʦʣʽʪʦʚʽʡ ʬʘʮʽʷʭ, ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ 

ʧʦʰʠʨʝʥʽ ʟʝʣʝʥʦʩʣʘʥʮʝʚʽ ʫʪʚʦʨʝʥʥʷ. ɺʽʢ ʩʝʜʠʤʝʥʪʘʮʽʾ ʦʮʽʥʶʻʪʴʩʷ ʚ 2,4 Ga, ʦʩʥʦʚʥʽ ʤʝʪʘʤʦʨʬʽʯʥʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʜʙʫʣʠʩʴ ʧʨʦʪʷʛʦʤ 2,0-1,8 Ga. ɿ ʤʝʟʦʧʨʦʪʝʨʦʟʦʶ ʥʘ ʧʽʚʥʦʯʽ ʽ ʟʘʭʦʜʽ ʬʦʨʤʫʶʪʴʩʷ 

ʧʨʦʪʦʧʣʘʪʬʦʨʤʥʽ ʢʚʘʨʮʠʪʠ, ʩʣʘʥʮʽ, ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ, ʪʦʚʱʠʥʦʶ ʜʦ 2 ʢʤ ʟ ʙʘʟʘʣʴʥʠʤʠ 

ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ (60 ʤ) ʚ ʦʩʥʦʚʽ ʨʦʟʨʽʟʽʚ. ʅʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʜʦ ʤʝʟʦʧʨʦʪʝʨʦʟʦʶ ʚʽʜʥʝʩʝʥʽ ʙʽʤʦʜʘʣʴʥʽ 

ʚʫʣʢʘʥʽʪʠ, ʪʦʚʱʠʥʦʶ 2,5-3,8 ʤ, ʚʽʢʦʤ 1,2 Ga. 

ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʥʝʦʧʨʦʪʝʨʦʟʦʶ ʥʘʣʝʞʘʪʴ ʜʦ ʧʨʦʪʦʧʣʘʪʬʦʨʤʥʠʭ ʫʪʚʦʨʝʥʴ ʪʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʠʩʪʝʤʠ 

ʎʽʥʴʙʘʡʢʦʫ (Qingbaikouan, 1,0-0,85 Ga). ʎʝ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʫ ʟʝʣʝʥʦʩʣʘʥʮʝʚʽʡ ʬʘʮʽʾ ʢʘʨʙʦʥʘʪʥʦ-

ʢʣʘʩʪʠʯʥʽ ʧʦʨʦʜʠ ʛʨʫʧ ʇʘʨʛʘʥʛʪʘˇ (Pargangtag) ʽ ʉʽʣʫ (Silu), ʷʢʽ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʥʘ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʽʡ ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʧʝʨʠʬʝʨʽʷʭ ʊʘʨʽʤʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ.  

ʇʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʥʝʦʧʨʦʪʝʨʦʟʦʶ ʚʢʣʶʯʘʻ ʧʽʜʨʦʟʜʽʣʠ ʅʘʥʛʫʘʥ (Nanhuan) ʪʘ 

ʉʽʥʽʡ (0.85ï0.54 Ga), ʷʢʽ ʫ ʄʉʐ ʥʘʣʝʞʘʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʽʦʛʝʥʽʶ ʪʘ ʝʜʽʘʢʘʨʽʶ. ʎʝ ʥʝʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ 

ʨʠʬʪʦʛʝʥʥʽ ʦʩʘʜʦʚʽ ʫʪʚʦʨʝʥʥʷ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʜʝʢʽʣʴʢʘ ʪʦʚʱ ʪʽʣʽʪʽʚ (ʤʘʢʩʠʤʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ ʜʦ 700 

ʤ) ʪʘ ʚʫʣʢʘʥʦʛʝʥʥʠʭ ʪʽʣ. ɺʦʥʠ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʽ ʚ ʤʝʞʘʭ ʭʨʝʙʪʘ ʂʫʨʫʢʪʘˇ, ʜʝ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʦʜʥʦʡʤʝʥʥʫ 

ʛʨʫʧʫ ʤʽʩʮʝʚʦʾ ʰʢʘʣʠ (Quruqtagh Group). ɰʭ ʪʦʚʱʠʥʘ ʧʝʨʝʚʠʱʫʻ 1200 ʤ 

ʉʽʥʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʥʝʟʛʽʜʥʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʚʘʧʥʷʢʘʤʠ, ʜʦʣʦʤʽʪʘʤʠ, ʩʣʘʥʮʷʤʠ ʽ ʘʣʝʚʨʦʣʽʪʘʤʠ 

ʢʝʤʙʨʽʶ (ʨʠʩ. 2.25). ɼʣʷ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʢʝʤʙʨʽʶ ʭʘʨʘʢʪʝʨʥʽ ʝʚʘʧʦʨʠʪʠ. ɺ ʂʝʣʴʧʽʥʩʴʢʦʤʫ ʨʘʡʦʥʽ 

(ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ʧʣʘʪʬʦʨʤʠ) ʪʦʚʱʠʥʘ ʢʝʤʙʨʽʶ ʧʝʨʝʚʠʱʫʻ 500 ʤ. ʆʨʜʦʚʠʢ ʩʢʣʘʜʝʥʠʡ 

ʚʘʧʥʷʢʘʤʠ, ʜʦʣʦʤʽʪʠʟʦʚʘʥʠʤʠ ʚʘʧʥʷʢʘʤʠ ʪʘ ʯʦʨʥʠʤʠ ʩʣʘʥʮʷʤʠ ʟ ʛʨʘʧʪʦʣʽʪʘʤʠ. ʁʦʛʦ ʪʦʚʱʠʥʘ ʤʦʞʝ 

ʜʦʩʷʛʘʪʠ 5 500 ʤ.  

ʉʠʣʫʨ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʥʠʞʥʽʤ ʚʽʜʜʽʣʦʤ ï ʢʝʣʴʧʽʥʪʘˇʩʴʢʦʶ ʩʚʽʪʦʶ (Kalpintag Formation). 

ɺʦʥʘ ʩʢʣʘʜʝʥʘ ʣʘʛʫʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ, ʩʣʘʥʮʷʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʫʣʢʘʥʦʛʝʥʥʠʭ ʧʦʨʽʜ. 

ʊʦʚʱʠʥʘ ʩʚʽʪʠ ï ʚʽʜ 400 ʜʦ 2200 ʤ. ʉʝʨʝʜʥʽʡ ʽ ʚʝʨʭʥʽʡ ʚʽʜʜʽʣʠ ʩʠʣʫʨʫ ʯʘʩʪʦ ʚʽʜʩʫʪʥʽ ʫ ʨʦʟʨʽʟʘʭ. ʅʠʞʥʽʡ 

ʧʘʣʝʦʟʦʡ ʥʝʟʛʽʜʥʦ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʚʽʜʢʣʘʜʘʤʠ ʜʝʚʦʥʫ, ʷʢʽ ʤʘʶʪʴ ʥʝ ʧʦʚʩʶʜʥʝ ʧʦʰʠʨʝʥʥʷ. ɺʦʥʠ 

ʩʢʣʘʜʝʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ ï ʩʣʘʥʮʷʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ ʪʘ 

ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʪʦʚʱʠʥʦʶ ʜʦ 1000 ʤ.  
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ʂʘʤôʷʥʦʚʫʛʽʣʴʥʘ ʩʠʩʪʝʤʘ ï ʪʝʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʠʽ ʧʦʨʦʜʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ, ʱʦ ʚʤʽʱʫʶʪʴ 

ʤʦʨʩʴʢʫ ʬʘʫʥʫ. ʉʫʤʘʨʥʘ ʪʦʚʱʠʥʘ ʢʘʨʙʦʥʫ ʜʦʩʷʛʘʻ 5 ʢʤ. ʇʝʨʤʩʴʢʘ ʩʠʩʪʝʤʘ ʩʢʣʘʜʝʥʘ ʤʦʨʩʴʢʠʤʠ 

ʛʣʠʥʠʩʪʠʤʠ, ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʪʘ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʽ ʢʘʨʙʦʥʘʪʥʠʤʠ (ʨʠʬʦʛʝʥʥʠʤʠ) ʧʦʨʦʜʘʤʠ 

ʟ ʨʝʰʪʢʘʤʠ ʤʦʨʩʴʢʦʾ ʬʘʫʥʠ. ɺ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʝʨʤʩʴʢʦʾ ʪʦʚʱʽ ʥʘʷʚʥʽ ʙʘʟʘʣʴʪʦʚʽ ʧʦʢʨʠʚʠ ʪʨʘʧʦʚʦʛʦ 

ʪʠʧʫ, ʪʦʚʱʠʥʦʶ ʜʦ 185 ʤ, ʪʘ ʝʚʘʧʦʨʠʪʠ. ɿʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʧʝʨʤʽ ï ʜʦ 1,5 ʢʤ. ʄʘʢʩʠʤʘʣʴʥʦʾ ʪʦʚʱʠʥʠ 

(ʜʦ 6 ʢʤ) ʩʽʥʽʡʩʴʢʦ-ʧʘʣʝʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʜʦʩʷʛʘʶʪʴ ʥʘ ʧʽʚʥʦʯʽ ʧʣʘʪʬʦʨʤʠ 

ʄʝʟʦʟʦʡ ʩʢʣʘʜʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ʊʨʽʘʩ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʧʘʣʝʦʟʦʾ. 

ɺʽʥ ʩʢʣʘʜʝʥʠʡ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ, ʛʣʠʥʘʤʠ ʟ ʨʝʰʪʢʘʤʠ ʥʘʟʝʤʥʠʭ ʨʦʩʣʠʥ ʪʘ ʚʫʛʽʣʴʥʠʤʠ 

ʧʣʘʩʪʘʤʠ. ʊʦʚʱʠʥʘ ï ʜʦ 2,5 ʢʤ. ʖʨʩʴʢʽ ʚʽʜʢʣʘʜʠ ï ʢʦʥʛʣʦʤʝʨʘʪʠ, ʧʽʩʢʦʚʠʢʠ, ʛʣʠʥʠ, ʘ ʪʘʢʦʞ ʚʫʛʣʝʥʦʩʥʽ 

ʧʦʨʦʜʠ ʧʦʰʠʨʝʥʽ ʫ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʛʠʥʫ, ʜʝ ʾʭ ʪʦʚʱʠʥʘ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 2 000 ʤ. ʂʨʝʡʜʦʚʘ 

ʩʠʩʪʝʤʘ ʩʢʣʘʜʝʥʘ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ ʛʨʫʙʦʫʣʘʤʢʦʚʠʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ. ʃʠʰʝ ʫ 

ʚʝʨʭʥʴʦʤʫ ʚʽʜʜʽʣʽ ʥʘʷʚʥʽ ʧʨʦʰʘʨʢʠ ʚʘʧʥʷʢʽʚ, ʱʦ ʚʤʽʱʫʶʪʴ ʤʦʨʩʴʢʫ ʬʘʫʥʫ. ʊʦʚʱʠʥʘ ʢʨʝʡʜʠ ï ʜʦ 

1,5 ʢʤ. 

ʂʘʡʥʦʟʦʡ ʚʢʣʶʯʘʻ ʷʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ, ʪʘʢ ʽ ʤʦʨʩʴʢʽ ʫʪʚʦʨʝʥʥʷ. ʋ ʩʢʣʘʜʽ ʧʘʣʝʦʮʝʥʫ ʧʦʰʠʨʝʥʽ 

ʚʘʧʥʷʢʠ ʟ ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ, ʣʘʛʫʥʥʽ ʛʽʧʩʦʥʦʩʥʽ ʧʦʨʦʜʠ, ʪʦʚʱʠʥʦʶ 80-100 ʤ. ɽʦʮʝʥ ï ʛʣʠʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʠʡ ʟ ʙʘʛʘʪʦʶ ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ (ʜʦ 60 ʤ). ʆʣʽʛʦʮʝʥ ï ʛʣʠʥʠʩʪʽ ʛʽʧʩʦʥʦʩʥʽ ʧʦʨʦʜʠ ʪʦʚʱʠʥʦʶ, 

ʱʦ ʧʝʨʝʚʠʱʫʻ 1 ʢʤ. ʅʝʦʛʝʥ ï ʛʣʠʥʠ, ʛʽʧʩʦʥʦʩʥʽ ʧʨʦʰʘʨʢʠ, ʧʽʩʢʦʚʠʢʠ, ʛʣʠʥʠ, ʢʦʥʛʣʦʤʝʨʘʪʠ. ʊʦʚʱʠʥʘ 

ʤʽʥʣʠʚʘ ʽ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 6 ʢʤ. ʏʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ ï ʛʨʫʙʦʫʣʘʤʢʦʚʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʧʦʨʦʜʠ, ʤʽʥʣʠʚʦʾ 

ʪʦʚʱʠʥ (ʜʦ 3 ʢʤ). ʄʘʢʩʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʤʝʟʦʟʦʶ-ʢʘʡʥʦʟʦʶ (ʜʦ 16 ʢʤ) ʬʽʢʩʫʻʪʴʩʷ ʥʘ ʧʽʚʜʝʥʥʦʤʫ 

ʟʘʭʦʜʽ ʧʣʘʪʬʦʨʤʠ. 
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ʇʣʘʪʬʦʨʤʥʠʡ ʤʘʛʤʘʪʠʟʤ. ʇʨʦʷʚʠ ʧʣʘʪʬʦʨʤʥʦʛʦ ʤʘʛʤʘʪʠʟʤʫ ʚʽʜʦʤʽ ʫ ʥʝʦʧʨʦʪʝʨʦʟʦʾ ʪʘ ʧʝʨʤʽ. ɺ 

ʥʝʦʧʨʪʝʨʦʟʦʾ ʙʽʤʦʜʘʣʴʥʠʡ ʤʘʛʤʘʪʠʟʤ ʧʦʚôʷʟʫʶʪʴ ʟ ʨʠʬʪʦʛʝʥʝʟʦʤ. ɼʣʷ ʧʝʨʤʽ ʭʘʨʘʢʪʝʨʥʽ ʪʨʘʧʠ, ʙʣʠʟʴʢʽ 

ʟʘ ʚʽʢʦʤ ʜʦ ʪʨʘʧʽʚ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ.  

ʊʝʢʪʦʥʽʢʘ. ʋ ʬʫʥʜʘʤʝʥʪʽ ʊʘʨʽʤʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʙʣʦʢʠ (ʪʝʨʝʡʥʠ): 

ʇʽʚʥʽʯʥʦʪʘʨʽʤʩʴʢʠʡ, ʎʝʥʪʨʘʣʴʥʦʪʘʨʽʤʩʴʢʠʡ ʪʘ ʇʽʚʜʝʥʥʦʪʘʨʽʤʩʴʢʠʡ. ʊʝʢʪʦʥʽʢʘ ʧʣʘʪʬʦʨʤʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʾ ʧʦʣʦʞʝʥʥʷʤ ʤʽʞ ʊʷʥʴ-ʐʘʥʴʩʴʢʫʶ, ʂʫʥʴ-ʃʫʥʴʩʴʢʦʶ ʪʘ ɸʣʪʠʥʪʘʟʴʢʦʶ ʩʢʣʘʜʯʘʩʪʠʤʠ 
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ʩʠʩʪʝʤʘʤʠ. ʂʫʯʘʨʩʴʢʠʡ ʪʘ ʗʨʢʝʥʜʩʴʢʠʡ ʧʨʦʛʠʥʠ ʧʨʠʫʨʦʯʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ ʊʷʥʴ-

ʐʘʥʶ ʽ ʂʫʥʴ-ʃʫʥʶ. ʆʩʘʜʦʚʠʡ ʯʦʭʦʣ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʽʟʥʦʚʽʢʦʚʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ 

ʥʘ ʧʽʜʥʷʪʪʷ ʽ ʟʘʧʘʜʠʥʠ (ʨʠʩ. 2.26). ʈʦʟʪʘʰʦʚʘʥʝ ʩʫʙʰʠʨʦʪʥʝ ʎʝʥʪʨʘʣʴʥʝ ʧʽʜʥʷʪʪʷ ʨʦʟʜʽʣʷʻ 

ʉʭʽʜʥʦʪʘʨʽʤʩʴʢʫ ʪʘ ʇʽʚʜʝʥʥʦ-ɿʘʭʽʜʥʫ ʜʝʧʨʝʩʽʾ. ɺ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʚʠʜʽʣʷʻʪʴʩʷ ʧʽʜʥʷʪʪʷ ɹʘʯʫ (Bachu), 

ʥʘ ʧʽʚʥʦʯʽ ï ʇʽʚʥʽʯʥʦʪʘʨʽʤʩʴʢʝ ʧʽʜʥʷʪʪʷ, ʘ ʧʽʚʥʽʯʥʘ-ʟʘʭʽʜʥʘ ʦʢʨʘʾʥʘ ʫʩʢʣʘʜʥʝʥʘ ʂʝʣʴʧʽʥʩʴʢʠʤ 

ʧʽʜʥʷʪʪʷʤ. 

ɯʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɸʨʭʝʡʩʴʢʘ ʪʘ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʘ ʛʝʦʣʦʛʽʯʥʘ ʽʩʪʦʨʽʷ ʊʘʨʽʤʩʴʢʦʾ 

ʧʣʘʪʬʦʨʤʠ ʧʦʚôʷʟʘʥʘ ʟ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʦʤ ʂʦʣʫʤʙʽʷ, ʢʦʣʠ ʥʘ ʤʝʞʽ ʘʨʭʝʶ ʽ ʧʨʦʪʝʨʦʟʦʶ ʚʠʥʠʢʣʘ 

ʧʝʨʚʠʥʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʘ ʢʦʨʘ, ʘ ʚ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʾ ʚʽʜʙʫʣʘʩʴ ʢʨʘʪʦʥʽʟʘʮʽʷ (2.3ï1.8 Ga). ʇʽʩʣʷ ʮʴʦʛʦ ʚ 

ʽʥʪʨʘʢʨʘʪʦʥʥʠʭ ʫʤʦʚʘʭ ʫʪʚʦʨʶʚʘʣʠʩʴ ʢʘʨʙʦʥʘʪʥʦ-ʢʣʘʩʪʠʯʥʽ ʦʩʘʜʠ (1.8ï1.0 Ga). ʌʦʨʤʫʚʘʥʥʷ 

ʬʫʥʜʘʤʝʥʪʫ ʧʦʚôʷʟʫʶʪʴ ʟ ʪʘʨʽʤʩʴʢʠʤʠ ʨʫʭʘʤʠ, ʢʦʣʠ ʧʣʘʪʬʦʨʤʘ ʫʚʽʡʰʣʘ ʜʦ  ʩʢʣʘʜʫ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ 

ʈʦʜʽʥʽʷ. ʎʽ ʨʫʭʠ ʚʽʜʙʫʚʘʣʠʩʴ ʧʨʦʪʷʛʦʤ 1.0ï0.85 Ga ʽ ʧʨʠʟʚʝʣʠ ʜʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʪʘ ʜʠʩʣʦʢʘʮʽʡ 

ʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʢʫʪʦʚʦʾ ʥʝʟʛʽʜʥʦʩʪʽ ʤʽʞ ʤʝʟʦ- ʪʘ ʥʝʦʧʨʦʪʝʨʦʟʦʻʤ. 

ʉʧʘʣʘʭ ʤʘʛʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʦʙʫʤʦʚʣʝʥʠʡ ʬʦʨʤʫʚʘʥʥʷʤ ʤʘʥʪʽʡʥʦʛʦ ʧʣʶʤʫ (0.85ï0.75 Ga). ʇʽʩʣʷ 

ʮʴʦʛʦ ʚʠʥʠʢʣʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʨʠʬʪʠ (0.75-0,54 Ga), ʡʤʦʚʽʨʥʦ ʩʧʨʠʯʠʥʝʥʽ ʨʦʟʧʘʜʦʤ ʈʦʜʽʥʽʾ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʨʦʟʚʠʪʢʦʤ ʙʽʤʦʜʘʣʴʥʦʛʦ ʚʫʣʢʘʥʽʟʤʫ. ʋ ʢʨʽʦʛʝʥʽʾ ʚʽʜʙʫʣʦʩʷ ʟʣʝʜʝʥʽʥʥʷ, ʯʦʪʠʨʠ ʬʘʟʠ 

ʷʢʦʛʦ ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʊʘʨʽʤʩʴʢʽʡ ʧʣʘʪʬʦʨʤʽ.  
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ɺ ʢʝʤʙʨʽʾ ʽ ʦʨʜʦʚʠʢʫ ʪʝʨʠʪʦʨʽʷ ʧʝʨʝʢʨʠʚʘʣʘʩʴ ʤʦʨʩʴʢʠʤʠ ʚʦʜʘʤʠ ʟ ʧʝʨʝʚʘʞʥʦ ʢʘʨʙʦʥʘʪʥʦʶ 

ʩʝʜʠʤʝʥʪʘʮʽʻʶ. ʈʦʟʧʦʜʽʣ ʬʘʮʽʡ ʦʙʫʤʦʚʣʶʚʘʚʩʷ ʧʽʜʥʷʪʪʷʤ ɹʘʯʫ. ʉʠʣʫʨ ʽ ʜʝʚʦʥ ï ʨʝʛʨʝʩʠʚʥʠʡ ʝʪʘʧ 

ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ ʟ ʣʘʛʫʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ. ɺ ʢʘʨʙʦʥʽ ʽ ʧʝʨʤʽ ʪʨʘʥʩʛʨʝʩʽʾ ʯʝʨʛʫʶʪʴʩʷ ʟ 

ʨʝʛʨʝʩʽʷʤʠ. ʋ ʧʝʨʤʩʴʢʦʤʫ ʧʝʨʽʦʜʽ ʚʠʥʠʢʘʣʠ ʫʤʦʚʠ, ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʨʠʬʦʛʝʥʥʠʭ ʤʘʩʠʚʽʚ, ʘ 

ʨʘʥʥʴʦʧʝʨʤʩʴʢʘ ʝʧʦʭʘ ʦʟʥʘʤʝʥʫʚʘʣʘʩʴ ʩʧʘʣʘʭʦʤ ʪʨʘʧʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʫ. ʇʨʦʪʷʛʦʤ ʪʨʽʘʩʫ ʽ ʶʨʠ 

ʬʦʨʤʫʶʪʴʩʷ ʚʫʛʣʝʥʦʩʥʽ ʪʦʚʱʽ, ʘ ʫ ʧʽʟʥʽʡ ʢʨʝʡʜʽ-ʧʘʣʝʦʛʝʥʽ ʨʦʟʢʨʠʣʘʩʴ ɸʣʘʡʩʴʢʘ ʧʨʦʪʦʢʘ ʽ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʧʣʘʪʬʦʨʤʠ ʚʠʥʠʢ ʣʘʛʫʥʥʠʡ ʩʦʣʝʥʦʩʥʠʡ ʙʘʩʝʡʥ ï ʟʘʪʦʢʘ ʊʝʪʽʩʫ. ɸʣʴʧʽʡʩʴʢʘ ʪʝʢʪʦʥʽʯʥʘ ʘʢʪʠʚʽʟʘʮʽʷ ʫ 

ʩʫʤʽʞʥʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠʟʚʝʣʘ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʗʨʢʝʥʜʩʴʢʦʛʦ ʪʘ ʂʫʯʘʨʩʴʢʦʛʦ ʧʝʨʝʜʛʽʨʩʴʢʠʭ 

ʧʨʦʛʠʥʽʚ, ʟʘʧʦʚʥʝʥʠʭ ʢʘʡʥʦʟʦʡʩʴʢʦʶ ʤʦʣʘʩʦʶ. 

ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ. ʊʘʨʽʤʩʴʢʠʡ ʙʘʩʝʡʥ ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤ ʽ ʚʦʜʥʦʯʘʩ ʥʘʡʤʝʥʰ ʚʠʚʯʝʥʠʤ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʤ ʨʝʛʽʦʥʦʤ ʚ ʂʅʈ. ɼʝʢʽʣʴʢʘ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ ʪʫʪ ʙʫʣʠ ʚʠʷʚʣʝʥʦ ʢʠʪʘʡʩʴʢʠʤʠ 

ʛʝʦʣʦʛʘʤʠ ʱʝ ʫ 50-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ɿʘʨʘʟ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʪʫʪ 

ʧʨʦʜʦʚʞʫʶʪʴʩʷ. ɿʥʘʯʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʧʦʚôʷʟʫʶʪʴʩʷ ʚʽʜʢʣʘʜʘʤʠ ʧʘʣʝʦʟʦʶ (ʜʠʚ. 

ʨʠʩ. 2.26), ʘ ʪʘʢʦʞ ʟ ʚʝʣʠʢʠʤʠ ʛʣʠʙʠʥʘʤʠ, ʱʦ ʜʦʩʷʛʘʶʪʴ 9000 ʤ. ɿ ʪʨʽʘʩʦʚʦ-ʶʨʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ 

ʧʦʚôʷʟʘʥʽ ʚʫʛʽʣʴʥʽ ʨʦʜʦʚʠʱʘ (Kuqa Foredeep).  
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2.3.4. ɯʥʜʦʩʪʘʥʩʴʢʘ ʧʣʘʪʬʦʨʤʘ 

ɻʨʘʥʠʮʽ. ɯʥʜʦʩʪʘʥʩʴʢʘ ʜʦʢʝʤʙʨʽʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʥʘʣʝʞʠʪʴ ʜʦ ʛʦʥʜʚʘʥʩʴʢʦʾ ʛʨʫʧʠ. ʎʝ ʚʝʣʠʢʠʡ 

ʬʨʘʛʤʝʥʪ ɻʦʥʜʚʘʥʠ, ʷʢʠʡ ʚʠʡʰʦʚ ʟʽ ʩʢʣʘʜʫ ʦʩʪʘʥʥʴʦʾ 120 ʤʣʥ ʨʦʢʽʚ ʪʦʤʫ (ʥʘʧʨʠʢʽʥʮʽ ʩʝʨʝʜʥʴʦʾ- 

ʧʦʯʘʪʢʫ ʧʽʟʥʴʦʾ ʶʨʠ) ʽ ʙʣʠʟʴʢʦ 40 ʤʣʥ ʨʦʢʽʚ ʪʦʤʫ (ʚ ʝʦʮʝʥʽ) ʧʨʠʤʢʥʫʚ ʜʦ ɭʚʨʘʟʽʾ, ʦʧʠʥʠʚʰʠʩʴ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʜʨʝʡʬʫ ʫ ʧʽʚʥʽʯʥʽʡ ʧʽʚʢʫʣʽ. ɿʘ ʩʚʦʻʶ ʙʫʜʦʚʦʶ ʧʣʘʪʬʦʨʤʘ ʩʭʦʞʘ ʟ ɸʚʩʪʨʘʣʽʡʩʴʢʦʶ ʽ 

ɸʥʪʘʨʢʪʠʯʥʦʶ ʪʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʇʽʚʜʝʥʥʦʘʤʝʨʠʢʘʥʩʴʢʦʾ ʽ ɸʬʨʠʢʘʥʩʴʢʦʾ, ʱʦ ʽ ʥʝ ʜʠʚʥʦ, ʦʩʢʽʣʴʢʠ 

ɿʘʭʽʜʥʘ ʽ ʉʭʽʜʥʘ ɻʦʥʜʚʘʥʘ (ʯʘʩʪʠʥʦʶ ʦʩʪʘʥʥʴʦʾ ʷʢʨʘʟ ʽ ʙʫʣʘ ɯʥʜʦʩʪʘʥʩʴʢʘ ʧʣʘʪʬʦʨʤʘ) ʦʙôʻʜʘʣʠʩʴ ʣʠʰʝ 

ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʾ, ʧʽʩʣʷ ʟʘʢʨʠʪʪʷ ʄʦʟʘʤʙʽʮʴʢʦʛʦ ʦʢʝʘʥʫ. ɺʣʘʩʥʝ ʧʦʭʦʜʞʝʥʥʷ ʥʘʟʚʠ ñɻʦʥʜʚʘʥʘò 

ʧʦʚôʷʟʘʥʝ ʟ ɯʥʜʦʩʪʘʥʦʤ. 

ʇʣʘʪʬʦʨʤʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ɯʥʜʦʩʪʘʥʩʴʢʦʤʫ ʧʽʚʦʩʪʨʦʚʽ, ʟʘʡʤʘʶʯʠ ʙʽʣʴʰʫ ʧʽʚʜʝʥʥʫ ʡʦʛʦ ʯʘʩʪʠʥʫ, ʘ 

ʪʘʢʦʞ ʦʩʪʨʽʚ ʐʨʽ-ʃʘʥʢʘ. ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ, ʧʽʚʥʦʯʽ ʪʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʚʦʥʘ ʤʝʞʫʻ ʟ ɸʣʴʧʽʡʩʴʢʦ-

ɻʽʤʘʣʘʡʩʴʢʠʤ ʩʢʣʘʜʯʘʩʪʠʤ ʧʦʷʩʦʤ (ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʂʽʨʪʘʨ-ʉʫʣʝʡʤʘʥ, ʍʘʟʘʨʽ-ɻʽʤʘʣʘʾ, ɸʨʘʢʘʥ-

ʁʦʤʘ). ɰʾ ʢʨʘʡʦʚʽ ʯʘʩʪʠʥʠ ʧʽʜʥʷʪʽ ʽ ʫʪʚʦʨʶʶʪʴ ʛʽʨʩʴʢʽ ʤʘʩʠʚʠ ɿʘʭʽʜʥʠʭ ʽ ʉʭʽʜʥʠʭ ɻʘʪ. ʇʽʚʜʝʥʥʽʰʝ ɯʥʜʦ-

ɻʘʥʛʩʴʢʦʾ ʨʽʚʥʠʥʠ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ɯʥʜʽʡʩʴʢʠʡ (ʘʙʦ ʇʽʚʜʝʥʥʦʽʥʜʽʡʩʴʢʠʡ) ʱʠʪ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ ʥʝʚʠʩʦʢʽ 

ʛʽʨʩʴʢʽ ʭʨʝʙʪʠ ʉʘʪʧʫʨʘ, ɸʨʘʚʘʣʣʽ, ɺʽʥʜʭôʷ, ʩʢʣʘʜʝʥʽ ʜʦʢʝʤʙʨʽʻʤ. ʅʘ ʧʽʚʥʦʯʽ ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʧʝʨʠʢʨʘʪʦʥʥʽ ʦʧʫʩʢʘʥʥʷ ï ʉʽʥʜ-ʇʝʥʜʞʘʙʩʴʢʝ, ɿʘʭʽʜʥʦʙʝʥʛʘʣʴʩʴʢʝ. ʅʘʷʚʥʽʩʪʶ ʨʦʟʣʦʤʽʚ ʤʝʟʦʟʦʡʩʴʢʦʛʦ 

ʚʽʢʫ ʧʦʷʩʥʶʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʄʘʣʘʙʘʨʩʴʢʦʛʦ (ʟʘʭʽʜʥʦʛʦ) ʪʘ ʂʦʨʦʤʘʥʜʝʣʴʩʴʢʦʛʦ (ʩʭʽʜʥʦʛʦ) 

ʧʝʨʠʦʢʝʘʥʽʯʥʠʭ ʧʨʦʛʠʥʽʚ. ʇʦʣʢʩʴʢʘ ʧʨʦʪʦʢʘ, ʄʦʥʥʘʨʩʴʢʘ, ʂʘʤʙʝʡʩʴʢʘ ʟʘʪʦʢʠ ʽ ʟʘʪʦʢʘ ʂʘʯ ï ʨʠʬʪʠ, ʱʦ 

ʪʘʢʦʞ ʧʦʚôʷʟʘʥʽ ʟ ʨʦʟʢʨʠʪʪʷʤ ɯʥʜʽʡʩʴʢʦʛʦ ʦʢʝʘʥʫ. ʋ ʮʝʥʪʨʘʣʴʥʽʡ (ʧʨʦʛʥʫʪʽʡ) ʯʘʩʪʠʥʽ ʧʣʘʪʬʦʨʤʠ 

ʨʦʟʪʘʰʦʚʘʥʽ ʟʘʧʘʜʠʥʠ (ʩʠʥʝʢʣʽʟʠ) ʧʣʘʪʬʦʨʤʥʦʛʦ ʯʦʭʣʘ ï ɺʽʥʜʽʡʩʴʢʘ (ɺʽʥʜʭôʷʥ) ʽ ʂʫʜʜʘʧʘʩʴʢʘ. ʅʘ 

ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʨʦʟʪʘʰʦʚʘʥʝ ʧʣʘʪʦ ɼʝʢʘʥ ʪʘ ʦʜʥʦʡʤʝʥʥʘ ʪʨʘʧʦʚʘ ʟʘʧʘʜʠʥʘ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʴ 

ʥʘʧʨʠʢʽʥʮʽ ʢʨʝʡʜʠ- ʧʦʯʘʪʢʫ ʧʘʣʝʦʛʝʥʫ (ʨʠʩ. 2.27).  

ʉʪʨʘʪʠʛʨʘʬʽʷ ʪʘ ʽʥʪʨʫʟʠʚʥʽ ʫʪʚʦʨʝʥʥʷ. ʋʟʘʛʘʣʴʥʝʥʘ ʩʭʝʤʘ ʩʪʨʘʪʠʛʨʘʬʽʾ ɯʥʜʦʩʪʘʥʩʴʢʦʾ 

ʧʣʘʪʬʣʦʤʠ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2.28. 

ɼʦʢʝʤʙʨʽʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ. ʋ ʩʪʨʫʢʪʫʨʽ ʬʫʥʜʘʤʝʥʪʫ ʽʥʜʽʡʩʴʢʽ ʛʝʦʣʦʛʠ (Ramakrishnan, ed, 2010; 

Balasubramanian, 2017; Jain & Banerjee, 2020) ʚʠʜʽʣʷʶʪʴ ʱʠʪʠ (ʘʙʦ ʢʨʘʪʦʥʠ) ï ʇʽʚʜʝʥʥʦʽʥʜʽʡʩʴʢʠʡ 

(ɼʘʨʚʘʨ), ʎʝʥʪʨʘʣʴʥʦʽʥʜʽʡʩʴʢʠʡ, ʉʭʽʜʥʦʽʥʜʽʡʩʴʢʠʡ ʪʘ ɿʘʭʽʜʥʦʽʥʜʽʡʩʴʢʠʡ, ʷʢʽ, ʚʠʭʦʜʷʯʠ ʟ ʛʝʦʙʣʦʢʦʚʦʾ 

ʢʦʥʮʝʧʮʽʾ, ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʤʝʛʘʙʣʦʢʠ. ʂʦʞʝʥ ʟ ʥʠʭ ʚʢʣʶʯʘʻ ʘʨʭʝʡʩʴʢʽ ʢʨʘʪʦʥʠ ʘʙʦ ʝʦʢʨʘʪʦʥʠ. ʎʝ 

ï ɼʘʨʚʘʨ (Dharwar), ɹʘʩʪʘʨ (Bastar), ʉʽʥʛʙʫʤ (Singhbhum), ɸʨʘʚʘʣʣʽ (Aravalli) ʽ ɹʘʥʜʝʣʴʢʘʥʜ 

(Bundelkhand) ʪʘ ʨʷʜ ʤʦʙʽʣʴʥʠʭ ʧʦʷʩʽʚ ʽ ʪʝʨʝʡʥʽʚ ï ʇʽʚʜʝʥʥʠʡ ɻʨʘʥʫʣʽʪʦʚʠʡ ʪʝʨʝʡʥ (Southern Granulite 

Terrain), ʉʭʽʜʥʦʛʘʪʩʴʢʠʡ (Eastern Ghats), ʉʘʪʧʫʨʘ (Satpura), ɼʝʣʽ (Delhi) ʪʘ ʽʥ. ʄʝʛʘʙʣʦʢ ʐʨʽ-ʃʘʥʢʘ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʢʨʝʤʠʡ ʪʝʨʝʡʥ ï ʡʤʦʚʽʨʥʝ ʧʨʦʜʦʚʞʝʥʥʷ ʉʭʽʜʥʦʛʘʪʩʴʢʦʛʦ ʛʨʘʥʫʣʽʪʦʚʦʛʦ ʧʦʷʩʘ. 

ʅʘʡʙʽʣʴʰ ʜʘʚʥʽ ʫʪʚʦʨʝʥʥʷ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ  ʫ ʤʝʞʘʭ ʇʽʚʜʝʥʥʦʽʥʜʽʡʩʴʢʦʛʦ ʱʠʪʘ. 

ʈʦʟʪʘʰʦʚʘʥʠʡ ʪʫʪ ʢʨʘʪʦʥ ɼʘʨʚʘʨ (ʘʙʦ ʂʘʨʥʘʪʘʢʘ) ʻ ʪʠʧʦʚʦʶ ʘʨʭʝʡʩʴʢʦʶ ʛʨʘʥʽʪ-ʟʝʣʝʥʦʢʘʤôʷʥʦʶ 

ʦʙʣʘʩʪʶ (ɻɿʆ). ʉʝʨʝʜ ʛʥʝʡʩʽʚ ʪʦʥʘʣʽʪ-ʪʨʦʥʜôʻʤʽʪ-ʛʨʘʥʦʜʽʦʨʠʪʦʚʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʚʽʜʦʤʽ ʷʢ ñʛʥʝʡʩʠ 

ʧʽʚʦʩʪʨʦʚʘò (ñPeninsular Gneissò, ʜʘʚʥʽʰʽ ʟʘ 3,0 Ga) ʨʦʟʤʽʱʫʶʪʴʩʷ ʟʝʣʝʥʦʢʘʤôʷʥʽ ʬʦʨʤʘʮʽʾ ʜʚʦʭ 

ʤʝʟʦʘʨʭʝʡʩʴʢʠʭ ʚʽʢʦʚʠʭ ʛʝʥʝʨʘʮʽʡ. ʇʝʨʰʘ (3,0-3,3 Ga) ï ʩʘʨʛʫʨʩʴʢʘ ʛʨʫʧʘ (Sargur group) ʩʢʣʘʜʝʥʘ 

ʫʣʴʪʨʘʤʘʬʽʪʘʤʠ ʪʘ ʩʫʧʨʘʢʨʫʩʪʘʣʴʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʢʚʘʨʮʠʪʠ, ʟʨʽʜʢʘ ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ, 

ʩʣʘʥʮʽ, ʢʘʨʙʦʥʘʪʠ. ɼʨʫʛʘ (2,9-2,6 Ga) ï ʜʘʨʚʘʨʩʴʢʘ ʩʫʧʝʨʛʨʫʧʘ (Dharwar) ʩʢʣʘʜʘʻ ʩʪʨʫʢʪʫʨʠ, ʱʦ 

ʧʨʦʩʪʷʛʘʶʪʴʩʷ ʩʫʙʧʘʨʘʣʝʣʴʥʦ ʫ ʧʽʚʥʽʯ- ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɿʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʩʫʧʝʨʛʨʫʧʠ ï 

ʙʣʠʟʴʢʦ 8 ʢʤ. ʋ ʾʾ ʩʢʣʘʜʽ ʚʠʜʽʣʷʶʪʴʩʷ ʜʚʽ ʛʨʫʧʠ ï ɹʘʙʘʙʫʜʘʥ (Bababudan Group, 2.8 Ga) ʽ ʏʽʪʨʘʜʫʨʛʘ 

(Chitradurga Group, 2.6 Ga). ʇʝʨʰʘ ʛʨʫʧʘ ʧʦʯʠʥʘʻʪʴʩʷ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʽ ʫʨʘʥʦʥʦʩʥʠʤʠ ʢʚʘʨʮʠʪʘʤʠ, 

ʧʨʦʪʝ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʽʚ ʩʢʣʘʜʝʥʘ ʚʫʣʢʘʥʽʪʘʤʠ ʦʩʥʦʚʥʦʛʦ (ʧʦʜʝʢʫʜʠ ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ) ʽ ʢʠʩʣʦʛʦ 

ʩʢʣʘʜʫ, ʟʘʣʽʟʠʩʪʠʤʠ ʢʚʘʨʮʠʪʘʤʠ, ʩʣʘʥʮʷʤʠ. ɼʨʫʛʘ ï ʟʘʣʷʛʘʻ ʥʝʟʛʽʜʥʦ ʥʘ ʧʝʨʰʽʡ ʽ ʩʢʣʘʜʝʥʘ ʧʝʨʝʚʘʞʥʦ 

ʫʣʘʤʢʦʚʠʤʠ ʧʦʨʦʜʘʤʠ: ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʢʚʘʨʮʠʪʘʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʣʽʟʠʩʪʠʤʠ, ʛʨʘʫʚʘʢʢʘʤʠ, 

ʘʨʛʽʣʽʪʘʤʠ, ʘ ʪʘʢʦʞ ʢʘʨʙʦʥʘʪʘʤʠ.  

ʉʫʧʝʨʛʨʫʧʘ ɼʘʨʚʘʨ ʧʨʦʨʠʚʘʻʪʴʩʷ ʚʫʟʴʢʠʤ ʛʨʘʥʽʪʥʠʤʠ ʙʘʪʦʣʽʪʦʤ ʂʣʦʩʝʧʝʪ (Closepet Granite), ʱʦ 

ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ 500 ʢʤ ʫ ʤʝʨʠʜʽʦʥʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʨʠ ʰʠʨʠʥʽ 5-10 ʢʤ. ɺʽʢ ʛʨʘʥʽʪʽʚ, ʱʦ 

ʚʚʘʞʘʶʪʴʩʷ ʘʥʘʪʝʢʪʠʯʥʠʤʠ (S-ʪʠʧʫ), ï 2,6-2,5 Ga. 

ʋ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɼʘʨʚʘʨʩʴʢʦʾ ɿʂʆ ʧʝʨʝʚʘʞʘʶʪʴ ʚʫʟʴʢʽ ʽ ʢʦʨʦʪʢʽ ʟʝʣʝʥʦʢʘʤôʷʥʽ ʩʪʨʫʢʪʫʨʠ ʟ ʙʘʛʘʪʦʶ 

ʟʦʣʦʪʦʥʦʩʥʽʩʪʶ (ʨʦʜʦʚʠʱʝ ʂʦʣʘʨ). ʉʘʤʝ ʪʫʪ ʨʦʟʪʘʰʦʚʘʥʘ ʦʜʥʘ ʟ ʥʘʡʛʣʠʙʰʠʭ ʰʘʭʪ ʫ ʩʚʽʪʽ ï ʰʘʭʪʘ 

ʏʝʤʧʽʦʥ, ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʛʣʠʙʠʥʦʶ 3 200 ʤ ʥʠʞʯʝ ʨʽʚʥʷ ʤʦʨʷ. 
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ʈʠʩ. 2.27. ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ɯʥʜʦʩʪʘʥʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ (Jain &Banerjee, 2020) 

ʇʫʙʣʽʢʫʻʪʴʩʷ ʟʘ ʧʠʩʴʤʦʚʠʤ ʜʦʟʚʦʣʦʤ ʘʚʪʦʨʽʚ 

 

ʋ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ ɼʘʨʚʘʨʩʴʢʘ ʟʝʣʝʥʦʢʘʤôʷʥʘ ʦʙʣʘʩʪʴ ʧʝʨʝʭʦʜʠʪʴ ʫ ʛʨʘʥʫʣʽʪʦʚʫ (Southern 

Granulite Terrain), ʱʦ ʨʦʟʤʽʱʝʥʘ ʥʘ ʧʽʚʜʥʥʽʡ ʦʢʨʘʾʥʽ ʧʽʚʦʩʪʨʦʚʘ. ɻʨʘʥʫʣʽʪʦʚʠʤ ʤʝʪʘʤʦʨʬʽʟʤʦʤ ʪʫʪ 

ʦʭʦʧʣʝʥʽ ʷʢ ʤʘʛʤʘʪʠʯʥʽ (ʪʦʥʘʣʽʪʠ, ʪʨʦʥʜôʻʤʽʪʠ), ʪʘʢ ʽ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ. ʆʩʦʙʣʠʚʦ ʭʘʨʘʢʪʝʨʥʽ ʯʘʨʥʦʢʽʪʠ, 

ʷʢʽ ʪʫʪ ʚʧʝʨʰʝ ʽ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʚ 1893 ʨ. ʙʨʠʪʘʥʩʴʢʠʤ ʛʝʦʣʦʛʦʤ ʊ.ɻ. ɻʦʣʘʥʜʦʤ, ʱʦ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ 

ʯʘʩʫ ʙʫʚ ʜʠʨʝʢʪʦʨʦʤ ɻʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ɯʥʜʽʾ, ʪʘ ʥʘʟʚʘʥʽ ʥʘ ʯʝʩʪʴ ʟʘʩʥʦʚʥʠʢʘ ʤ. ʂʘʣʴʢʫʪʪʠ ɼ. ʏʘʨʥʦʢʘ 

(Job Charnock), ʘ ʪʘʢʦʞ ʭʦʥʜʘʣʽʪʠ (ʤʘʥʛʘʥ-ʛʨʘʥʘʪ-ʩʠʣʣʽʤʘʥʽʪʦʚʽ ʤʝʪʘʧʝʣʽʪʦʚʽ ʧʘʨʘʛʥʝʡʩʠ), ʘʤʬʽʙʦʣʽʪʠ 

ʪʘ ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʛʨʘʥʫʣʽʪʦʚʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ, ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʢʽʣʴʢʦʭ ʮʠʢʣʽʚ, 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʡʦʛʦ ʚʽʢ ï 3,4-2,5 Ga. ʇʨʠ ʮʴʦʤʫ ʦʩʪʘʥʥʽʡ ʮʠʢʣ ʛʨʘʥʫʣʽʪʦʚʦʛʦ 

ʤʝʪʘʤʦʨʬʽʟʤʫ ʧʦʚôʷʟʫʶʪʴ ʟ ʧʘʥʘʬʨʠʢʘʥʩʴʢʦʶ ʝʧʦʭʦʶ (550 ʄʘ). 

ɼʦ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʭ ʫʪʚʦʨʝʥʴ ʇʽʚʜʝʥʥʦʽʥʜʽʡʩʴʢʦʛʦ ʰʠʪʘ ʚʽʜʥʦʩʠʪʴʩʷ ʉʭʽʜʥʦʛʘʪʩʴʢʠʡ 

ʛʨʘʥʫʣʽʪʦ-ʛʥʝʡʩʦʚʠʡ ʧʦʷʩ (Eastern Ghat Mobile Belt), ʷʢʠʡ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚʜʦʚʞ ʩʭʽʜʥʦʛʦ ʫʟʙʝʨʝʞʞʷ 

ʧʽʚʦʩʪʨʦʚʘ ʥʘ ʚʽʜʩʪʘʥʴ ʙʽʣʴʰʝ 600 ʢʤ. ʉʝʨʝʜ ʧʦʨʽʜ, ʷʢʽ ʡʦʛʦ ʩʢʣʘʜʘʶʪʴ, ʥʘʡʭʘʨʘʢʪʝʨʥʽʰʠʤʠ ʻ 

ʯʘʨʥʦʢʽʪʠ, ʭʦʥʜʘʣʽʪʠ, ʛʨʘʥʫʣʽʪʠ ʪʘ ʣʝʧʪʠʥʽʪʠ. ʂʨʽʤ ʪʦʛʦ, ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʦʨʪʦʛʥʝʡʩʠ, ʘ ʪʘʢʦʞ 

ʤʘʥʛʘʥʦʥʦʩʥʽ ʤʝʪʘʦʩʦʜʦʚʽ ʧʦʨʦʜʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ ʛʦʥʜʠʪʘʤʠ, ʪʘ ʧʨʦʜʫʢʪʠ ʾʭ ʤʝʪʘʩʦʤʘʪʠʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 
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ï ʢʦʜʫʨʠʪʠ (ʤʘʥʛʘʥ-ʛʨʘʥʘʪ-ʦʨʪʦʢʣʘʟ-ʘʧʘʪʠʪʦʚʘ ʧʦʨʦʜʘ). ʎʽ ʧʦʨʦʜʠ ʦʙôʻʜʥʘʥʽ ʚ ɻʘʪʩʴʢʫ ʩʫʧʝʨʛʨʫʧʫ 

(Ghats Supergroup), ʱʦ ʧʦʜʽʣʷʻʪʴʪʩʷ ʥʘ ʜʚʽ ʛʨʫʧʠ ï ʏʘʨʥʦʢʽʪʦʚʫ (Charnockite Group) ʽ ʍʦʥʜʘʣʽʪʦʚʫ 

(Khondalite Group). ʉʭʽʜʥʦʛʘʪʩʴʢʠʡ ʧʦʷʩ ʥʘʩʫʥʫʪʠʡ (ʧʦ ʪʠʧʫ ɻʨʝʥʚʽʣʴʩʴʢʦʛʦ ʬʨʦʥʪʫ) ʥʘ ʟʘʭʽʜ, ʟʦʢʨʝʤʘ 

ʥʘ ʂʫʜʜʘʧʘʩʴʢʫ ʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʢʫ ʩʠʥʝʢʣʽʟʫ (1,4 Ga). 
 

Thomas Henry Holland (1868-1947) 

https://upload.wikimedia.org/wikipedia/commons/1/1e/Thomas_Henry_Holland.jpg 

 

ʎʝʥʪʨʘʣʴʥʦʽʥʜʽʡʩʴʢʠʡ ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʱʠʪ (ʤʝʛʘʙʣʦʢ) ʚʢʣʶʯʘʻ ʘʨʭʝʡʩʴʢʽ 

ʷʜʨʘ ʢʨʘʪʦʥʽʚ ɹʘʩʪʦʨ (Bastor) ʽ ɹʘʥʜʝʣʴʢʘʥʜ (Bundelkhand). ɺʦʥʠ ʩʢʣʘʜʝʥʽ 

ʜʘʚʥʽʤʠ çʛʥʝʡʩʘʤʠ ʬʫʥʜʘʤʝʥʪʘè (Basement Gneiss, 3,5 Ga), ʩʝʨʝʜ ʷʢʠʭ 

ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʛʨʫʧʠ ʉʘʢʦʣʽ (Sakoli) ʽ ʉʘʫʩʘʨ (Sausar). ʇʝʨʰʘ ʛʨʫʧʘ ʩʢʣʘʜʝʥʘ 

ʤʝʪʘʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ï ʢʚʘʨʮʠʪʘʤʠ, ʧʝʣʽʪʘʤʠ ʠ ʢʘʨʙʦʥʘʪʘʤʠ ʙʝʟ 

ʚʫʣʢʘʥʽʯʥʠʭ ʧʦʨʽʜ. ʇʦʨʦʜʠ ʽʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʢʦʚʘʥʽ ʚ ʜʝʢʽʣʴʢʘ ʬʘʟ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʪʘ ʛʨʘʥʽʪʠʟʦʚʘʥʽ ʥʘ ʧʦʯʘʪʢʫ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ (2,4-2,3 Ga). 

ɻʨʫʧʘ ʉʘʫʩʘʨ, ʱʦ ʩʢʣʘʜʝʥʘ ʛʥʝʡʩʘʤʠ, ʢʘʣʴʮʠʪʦʚʠʤʠ ʽ ʜʦʣʦʤʽʪʦʚʠʤʠ 

ʤʝʨʛʝʣʷʤʠ ʪʘ ʢʚʘʨʮʠʪʘʤʠ, ʬʦʨʤʫʻ ʦʜʥʦʡʤʝʥʥʠʡ ʧʦʷʩ, ʷʢʠʡ ʟʘʚʝʨʰʠʚ ʩʚʽʡ 

ʨʦʟʚʠʪʦʢ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʘʫʩʘʨʩʴʢʦʛʦ (ʘʥʘʣʦʛ ʛʨʝʥʚʽʣʴʩʴʢʦʛʦ) ʊʄʎ ʙʣʠʟʴʢʦ 1 Ga. ɺ ʤʝʟʦ- ʥʝʦʧʨʦʪʝʨʦʟʦʾ 

ʚ ʤʝʞʘʭ ʢʨʘʪʦʥʫ ɹʘʩʪʘʨ ʚʠʥʠʢʣʠ ʢʽʤʙʝʨʣʽʪʦʚʽ ʪʽʣʘ (1200-1000 ʄʘ).  

ʂʨʘʪʦʥ ɹʘʥʜʝʣʴʢʘʥʜ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʽʥʪʝʥʩʠʚʥʦ ʜʝʬʦʨʤʦʚʘʥʠʡ ʛʨʘʥʽʪ-ʟʝʣʝʥʦʢʘʤôʷʥʠʡ ʪʝʨʝʡʥ. ɺʽʥ 

ʩʢʣʘʜʝʥʠʡ ʫʣʴʪʨʘʤʘʬʽʪʘʤʠ, ʘʤʬʽʙʦʣʽʪʘʤʠ, ʩʣʘʥʮʷʤʠ ʪʘ ʟʘʣʽʟʠʩʪʠʤʠ ʢʚʘʨʮʠʪʘʤʠ ʚʽʢʦʤ 3,3 Ga, ʱʦ 

ʜʝʬʦʨʤʦʚʘʥʽ ʪʘ ʧʨʦʨʚʘʥʽ ʛʨʘʥʽʪʦʾʜʘʤʠ ʪʘ ʧʝʛʤʘʪʠʪʘʤʠ ɹʘʥʜʝʣʴʢʘʥʜʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʚʽʢ ʷʢʠʭ ï 2,5-

2,2 Ga.  

ʉʭʽʜʥʦʽʥʜʽʡʩʴʢʠʡ (Eastern Indian Craton) ʘʙʦ ʉʽʥʛʙʭʫʤʩʴʢʠʡ (Singhbhum) ʢʨʘʪʦʥ (ʤʝʛʘʙʣʦʢ) ʚʢʣʶʯʘʻ  

ʉʽʥʛʙʭʫʤʩʴʢʠʡ ʤʝʛʘʢʫʧʦʣ (ʦʚʦʾʜ), ʦʙʤʝʞʝʥʠʡ ʥʘ ʧʽʚʥʦʯʽ ʄʽʜʥʠʤ ʧʦʷʩʦʤ (Copper Thrust Belt). ɺʽʥ 

ʧʦʙʫʜʦʚʘʥʠʡ ʘʨʭʝʻʤ. ɺʠʜʽʣʷʶʪʴʩʷ ʧʦʨʦʜʠ ñɼʘʚʥʴʦʾ ʤʝʪʘʤʦʨʬʽʯʥʦʾ ʛʨʫʧʠò (Older Metamorphic Group) 

ʘʙʦ ʜʦʜʘʨʚʘʨ (3,5-3,4 Ga) ï ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʫ ʘʤʬʽʙʦʣʽʪʦʚʽʡ ʬʘʮʽʾ ʪʝʨʠʛʝʥʥʽ, ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʪʘ 

ʦʩʥʦʚʥʽ ʣʘʚʠ, ʱʦ ʧʝʨʝʪʚʦʨʝʥʽ ʫ ʛʥʝʡʩʠ. ʄʦʣʦʜʰʘ ñɿʘʣʽʟʦʨʫʜʥʘ ʛʨʫʧʘò (Iron Ore Group) ï ʘʥʘʣʦʛ 

ʜʘʨʚʘʨʫ. ʋ ʾʾ ʩʢʣʘʜʽ ʚʝʣʠʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʟʘʣʽʟʥʽ ʽ ʨʫʜʠ ʤʘʥʛʘʥʫ, ʘ ʚ ʦʩʥʦʚʽ ʟʘʣʷʛʘʶʪʴ ʢʦʥʛʣʦʤʝʨʘʪʠ. 

ɻʨʫʧʘ ʤʘʻ ʚʽʢ 3,0-2,9 Ga, ʢʦʣʠ ʚʦʥʘ ʙʫʣʘ ʜʝʬʦʨʤʦʚʘʥʘ ʪʘ ʧʨʦʨʚʘʥʘ ʪʦʥʘʣʽʪ-ʛʨʘʥʦʜʽʦʨʠʪʦʚʠʤʠ 

ʽʥʪʨʫʟʠʚʘʤʠ ʩʽʥʛʙʫʤʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ (Singhbhum Granite, 3,3-3,1 Ga). 

ʇʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʚʽʢ ʤʘʶʪʴ ʟʝʣʝʥʦʩʣʘʥʮʝʚʽ ʤʘʪʘʦʩʘʜʦʚʽ ʫʪʚʦʨʝʥʥʷ ʛʨʫʧʠ ʉʽʥʛʙʭʫʤ 

(Singhbhum Group), ʪʘ ʚʫʣʢʘʥʦʛʝʥʦ-ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʛʨʫʧʠ ɼʭʘʥʜʞʦʨʽ (Dhanjori Group), ʱʦ ʫʪʚʦʨʶʶʪʴ 

ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʧʦʷʩ ɼʘʣʤʘ. ɻʨʫʧʘ ɼʭʘʥʜʞʦʨʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʟʝʣʝʥʦʢʘʤôʷʥʠʭ ʫʪʚʦʨʝʥʴ. ɺʦʥʘ 

ʩʢʣʘʜʝʥʘ ʤʝʪʘʦʩʘʜʦʚʠʤʠ ʪʘ ʤʝʪʘʚʫʣʢʘʥʽʯʥʤʠ (ʤʘʬʽʪ-ʫʣʴʪʨʘʤʘʬʽʪʦʚʠʤʠ, ʚʢʣʶʯʘʶʯʠ ʢʦʤʘʪʽʾʪʠ) 

ʧʦʨʦʜʘʤʠ ʪʘ ʤʽʩʪʠʪʴ ʚʝʣʠʯʝʟʥʝ ʨʦʜʦʚʠʱʝ ʤʽʜʥʠʭ ʨʫʜ. ɺʽʢ ʟʝʣʝʥʦʢʘʤôʷʥʠʭ ʧʦʨʽʜ ï 2,4-2,3 Ga.  

ʅʘ ʢʨʘʡʥʴʦʤʫ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʧʣʘʪʬʦʨʤʠ ʚ ʤʝʞʘʭ ʨʽʚʥʠʥʠ ɹʨʘʭʤʘʧʫʪʨʠ ʥʘ ʧʦʚʝʨʭʥʶ ʚʠʭʦʜʷʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʛʨʘʥʽʪʦʾʜʥʽ ʢʦʤʧʣʝʢʩʠ ʽ ʛʥʝʡʩʦʚʽ ʪʦʚʱʽ ʐʽʣʣʦʥˇʩʴʢʦʾ ʛʨʫʧʠ (Shillong 

Group), ʧʨʦʥʠʟʘʥʽ ʤʦʣʦʜʠʤʠ ʨʘʥʥʴʦʢʨʝʡʜʦʚʠʤʠ (105-107 Ma) ʪʽʣʘʤʠ ʢʘʙʦʥʘʪʠʪʠʪʽʚ (ɸʩʩʘʤʩʴʢʠʡ ʘʙʦ 

ʐʽʣʣʦʥˇʩʴʢʠʡ ʚʠʩʪʫʧ).  

ɿʘʭʽʜʥʦʽʥʜʽʡʩʴʢʠʡ ʤʝʛʘʙʣʦʢ. ʅʘ ʩʭʦʜʽ ʭʨ. ɸʨʘʚʘʣʣʽ ʚʠʜʽʣʷʚʩʷ ʘʨʭʝʡʩʴʢʠʡ ñʂʦʤʧʣʝʢʩ ʩʤʫʛʘʩʪʠʭ 

ʛʥʝʡʩʽʚò (Banded Gneissic Complex), ʱʦ ʟʘʨʘʟ ʚʽʜʦʤʠʡ ʷʢ ʩʫʧʝʨʛʨʫʧʘ ɹʭʽʣʚʘʨʘ (Bhilwara). ɺʽʥ 

ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʨʷʜ ʢʦʤʧʣʝʢʩʽʚ ʽ ʛʨʫʧ ʪʘ ʩʢʣʘʜʝʥʠʡ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʛʥʝʡʩʘʤʠ, ʩʣʘʥʮʷʤʠ, ʛʨʘʥʽʪʦ-

ʛʥʝʡʩʘʤʠ, ʯʘʨʥʦʢʽʪʘʤʠ, ʤʽʛʤʘʪʠʪʘʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʩʢʣʘʜʢʠ ʧʽʚʥʽʯ-ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ. 

ɺʽʢ ʧʦʨʽʜ ï ʜʘʚʥʽʰʠʡ ʟʘ 2,5 Ga. 

ʇʘʣʝʦʧʨʦʪʝʨʦʟʦʡ ʩʢʣʘʜʘʻ ɸʨʘʚʘʣʣʽʡʩʴʢʠʡ ʨʫʭʣʠʚʠʡ ʧʦʷʩ ʧʽʚʥʽʯ- ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ. 

ʇʦʨʦʜʠ ʮʴʦʛʦ ʚʽʢʫ ʦʙôʻʜʥʘʥʽ ʫ ʩʫʧʝʨʛʨʫʧʫ ɸʨʘʚʘʣʣʽ (Aravalli, 2,1-1,9 Ga). ʅʘ ʩʭʦʜʽ ʮʝ ʢʦʥʛʣʦʤʝʨʘʪʠ, 

ʘʨʢʦʟʠ, ʢʚʘʨʮʠʪʠ, ʬʽʣʽʪʠ, ʜʦʣʦʤʽʪʠ, ʩʪʨʦʤʘʪʦʣʽʪʦʚʽ ʬʦʩʬʦʨʠʪʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʴ ʚ ʫʤʦʚʘʭ ʤʽʣʢʦʚʦʜʥʦʛʦ 

ʰʝʣʴʬʫ. ɺʦʜʥʦʯʘʩ, ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʦʷʩʫ ʩʫʧʝʨʛʨʫʧʘ ʩʢʣʘʜʝʥʘ ʙʝʟʢʘʨʙʦʥʘʪʥʠʤʠ ʛʣʠʙʦʢʦʚʦʜʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ʜʠʩʪʘʣʴʥʠʭ ʬʘʮʽʡ. ɼʦ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʩʫʧʝʨʛʨʫʧʠ ʧʨʠʫʨʦʯʝʥʽ ʫʣʴʪʨʘʤʘʬʽʯʥʽ ʚʫʣʢʘʥʽʪʠ. 

ʉʫʧʝʨʛʨʫʧʘ ʜʝʬʦʨʤʦʚʘʥʘ ʧʨʦʨʚʘʥʘ ʧʦʩʪʘʨʘʚʘʣʣʽʡʩʴʢʠʤʠ ʛʨʘʥʽʪʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʨʘʚʘʣʣʽʡʩʴʢʦʛʦ 

ʜʽʘʩʪʨʦʬʽʟʤʫ.  

https://upload.wikimedia.org/wikipedia/commons/1/1e/Thomas_Henry_Holland.jpg
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ʉʫʧʝʨʛʨʫʧʘ ɼʝʣʽ (Delhi) ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʤʝʟʦʧʨʦʪʝʨʦʟʦʶ (1,6-1,3 Ga). ɺʦʥʘ ʬʦʨʤʫʻ ʩʘʤʦʩʪʽʡʥʠʡ 

ʩʢʣʘʜʯʘʩʪʠʡ ʧʦʷʩ ɼʝʣʽ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ɯʥʜʦʩʪʘʥʫ, ʫ ʰʪʘʪʘʭ ʈʘʜʞʘʩʪʘʥ ʪʘ 

ɻʫʜʞʘʨʘʪ. ʅʠʞʥʘ ʯʘʩʪʠʥʘ ʩʫʧʝʨʛʨʫʧʠ ʩʢʣʘʜʝʥʘ ʧʝʨʝʚʘʞʥʦ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ ʛʨʫʧʠ ʈʘʷʘʣʦ 

(Raialo), ʫ ʩʝʨʝʜʥʽʡ ʪʘ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʘʭ ʧʝʨʝʚʘʞʘʶʪʴ ʛʣʠʥʠʩʪʽ ʫʪʚʦʨʝʥʥʷ. ʆʙʠʜʚʽ ʩʫʧʝʨʛʨʫʧʠ ʚʠʥʠʢʣʠ 

ʚ ʝʥʩʽʘʣʽʯʥʠʭ ʙʘʩʝʡʥʘʭ.  

 

 
 

ʈʠʩ. 2.28. ʉʪʨʘʪʠʛʨʘʬʽʷ ʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ɯʥʜʦʩʪʘʥʫ (Balasubramanian, 2017). 

http://dx.doi.org/10.13140/RG.2.2.35307.75042 

 

ʄʝʛʘʙʣʦʢ ʐʨʽ-ʃʘʥʢʘ ʚʽʜʜʽʣʝʥʠʡ ʚʽʜ ʧʽʚʦʩʪʨʦʚʘ ʇʦʣʢʩʴʢʠʤ ʛʨʘʙʝʥʦʤ. ʅʘʡʜʘʚʥʽʰʠʤ ʻ ʢʦʤʧʣʝʢʩ (ʘʙʦ 

ʛʨʫʧʘ) ʍʘʡʣʝʥʜ (Highland Complex, 3,0-2,8 Ga) ʧʦʰʠʨʝʥʠʡ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʦʩʪʨʦʚʘ ʪʘ ʡʦʛʦ 

ʧʽʚʜʝʥʥʦʤʫ ʫʟʙʝʨʝʞʞʽ (ʨʠʩ. 2.29). ɺʽʥ ʩʢʣʘʜʝʥʠʡ ʧʘʨʘ- ʪʘ ʦʨʪʦʛʥʝʡʩʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʤʘʨʤʫʨʽʚ, 

http://dx.doi.org/10.13140/RG.2.2.35307.75042
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ʢʚʘʨʮʠʪʽʚ, ʤʝʪʘʙʘʟʠʪʽʚ, ʯʘʨʥʦʢʽʪʽʚ ʪʘ ʭʦʥʜʘʣʽʪʽʚ. ʇʦʨʦʜʠ ʩʬʦʨʤʫʚʘʣʠʩʴ ʚ ʫʤʦʚʘʭ ʛʨʘʥʫʣʽʪʦʚʦʾ ʬʘʮʽʾ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ. ʇʦ ʥʘʩʫʚʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ ʢʦʤʧʣʝʢʩ ʍʘʡʣʝʥʜ ʥʘ ʟʘʭʦʜʽ 

ʦʩʪʨʦʚʘ ʢʦʥʪʘʢʪʫʻ ʟ ʛʥʝʡʩʘʤʠ ʛʨʫʧʠ ɺʽʜʞʘʡʷʥ (Vijayan Complex ʘʙʦ Group). ʎʝ ʘʤʬʽʙʦʣ-ʙʽʦʪʠʪʦʚʽ 

ʦʨʪʦʛʥʝʡʩʠ, ʘ ʪʘʢʦʞ ʤʽʛʤʘʪʠʪʠ, ʘʤʬʽʙʦʣʽʪʠ, ʢʚʘʨʮʠʪʠ, ʱʦ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʫ ʘʤʬʽʙʦʣʽʪʦʚʽʡ ʬʘʮʽʾ. ɰʭ ʚʽʢ 

ï 1000-1030 Ma. ɹʣʠʟʴʢʠʡ ʚʽʢ (770-1100 Ma) ʤʘʻ ʢʦʤʧʣʝʢʩ ɺʘʥʥʽ (Wanni Complex), ʱʦ ʧʦʰʠʨʝʥʠʡ ʥʘ 

ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʦʩʪʨʦʚʘ. ɿʘ ʚʽʢʦʤ ʽ ʩʢʣʘʜʦʤ ʮʝʡ ʢʦʤʧʣʝʢʩ ʪʨʠʚʘʣʠʡ ʯʘʩ ʦʪʦʪʦʞʥʶʚʘʚʩʷ ʟ ʢʦʤʧʣʝʢʩʦʤ 

ɺʽʜʞʘʷʥ. ɺʽʥ ʩʢʣʘʜʝʥʠʡ ʦʨʪʦʛʥʝʡʩʘʤʠ ʙʽʦʪʠʪ-ʘʤʬʽʙʦʣʦʚʠʤʠ, ʛʨʘʥʘʪ-, ʢʦʨʜʽʻʨʠʪ- ʽ ʛʽʧʝʨʩʪʝʥʚʤʽʩʥʠʤʠ, 

ʧʨʦʪʝ ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʤʝʪʘʤʦʨʬʽʟʤʫ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʤʧʣʝʢʩʦʤ ɺʽʜʞʘʷʥ. ɯʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ 

ʥʘ ʦʩʪʨʦʚʽ ʐʨʽ-ʃʘʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʫʣʴʪʨʘʤʘʬʽʪʘʤʠ, ʱʦ ʧʝʨʝʪʚʦʨʝʥʽ ʚ ʩʝʨʧʝʥʪʠʥʽʪʠ 

(Sumanarathna, A.R., 2016). 

 

 
 

ʈʠʩ. 2.29. ɼʦʢʝʤʙʨʽʡʩʴʢʽ ʢʦʤʧʣʝʢʩʠ ʤʝʛʘʙʣʦʢʫ ʐʨʽ-ʃʘʥʢʘ (Sumanarathna, A. R., 2016) 

 

ʉʫʙʧʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ. ʋ ʤʝʞʘʭ ɯʥʜʦʩʪʘʥʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʧʦʰʠʨʝʥʽ ʚʥʫʪʥʽʰʥʴʦʢʨʘʪʦʥʥʽ ʪʘ 

ʧʝʨʠʢʨʘʪʦʥʥʽ ʙʘʩʝʡʥʠ, ʱʦ ʬʦʨʤʫʚʘʣʠʩʴ ʥʘʧʨʠʢʽʥʮʽ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ ʪʘ ʫ ʥʝʦʧʨʦʪʝʨʦʟʦʾ ʽ ʚʽʜʦʤʽ ʧʽʜ 

ʥʘʟʚʦʶ ʙʘʩʝʡʥʽʚ ʇʫʨʘʥʘ. ʅʘʡʙʽʣʴʰʽ ʟ ʥʠʭ ʮʝ ʂʫʜʜʘʧʘʩʴʢʠʡ (Cuddapah) ʽ ɺʽʥʜʭôʷʥ (Vindhyan), ʷʢʠʡ ʚ 

ʨʦʩʽʡʩʴʢʦʤʦʚʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʬʽʛʫʨʫʻ ʪʘʢʦʞ ʷʢ ɺʽʥʜʽʡʩʴʢʠʡ, ʪʘ ʽʥ.  

ʂʫʜʜʘʧʘʩʴʢʠʡ ʙʘʩʝʡʥ ʟʘʧʦʚʥʝʥʠʡ ʩʫʧʝʨʛʨʫʧʘʤʠ ʂʫʜʜʘʧʘ ʪʘ ʂʘʨʥʫʣ (Kurnool). ʋ ʩʢʣʘʜʽ ʧʝʨʰʦʾ 

ʧʝʨʝʚʘʞʘʶʪʴ ʢʚʘʨʮʠʪʠ, ʚʘʧʥʷʢʠ, ʧʽʩʢʦʚʠʢʠ, ʩʣʘʥʮʽ ʟ ʧʦʪʦʢʘʤʠ ʙʘʟʘʣʴʪʦʚʠʭ ʣʘʚ ʪʘ ʩʠʣʘʤʠ ʩʫʤʘʨʥʦʶ 

ʪʦʚʱʠʥʦʶ ʜʦ 6,1 ʢʤ. ɼʨʫʛʘ ʻ ʤʦʣʦʜʰʦʶ ʽ ʩʢʣʘʜʝʥʘ ʧʝʨʝʚʘʞʥʦ ʢʘʨʙʦʥʘʪʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ɺʽʢ ʛʨʫʧ 

1600-600 ʄʘ. 
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ʉʫʧʝʨʛʨʫʧʘ ɺʽʥʜʭôʷʥ ʧʦʰʠʨʝʥʘ ʥʘ ʧʝʨʠʬʝʨʽʾ ɹʘʥʜʝʣʴʢʘʥʜʩʴʢʦʛʦ ʢʨʘʪʦʥʫ, ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ 

ʧʝʨʝʢʨʠʚʘʶʯʠʩʴ ʤʦʣʦʜʠʤʠ ʪʨʘʧʘʤʠ. ɺ ʥʠʞʥʽʡ ʾʾ ʯʘʩʪʠʥʽ ʧʝʨʝʚʘʞʘʶʪʴ ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʽ, ʩʝʨʝʜʥʽʡ 

ʽ ʚʝʨʭʥʽʡ ï ʪʝʨʠʛʝʥʥʽ ʧʦʨʦʜʠ. ɿʘ ʣʽʪʦʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ ʚʦʥʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ ʉʝʤʨʽ (Semri), 

ʂʘʡʤʫʨ (Kaimur), ʈʝʚʘ (Rewa) ʽ ɹʭʘʥʜʝʨ (Bhander), ʟʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʷʢʠʭ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1 ʜʦ 4 ʢʤ. 

ʌʦʨʤʫʚʘʥʥʷ ʮʽʻʾ ʩʫʧʝʨʛʨʫʧʠ ʧʦʯʘʣʦʩʷ ʙʣʠʟʴʢʦ 1300 Ma ʪʘ ʟʘʚʝʨʰʠʣʦʩʴ ʜʦ ʱʝ ʧʦʯʘʪʢʫ ʢʝʤʙʨʽʶ 

(600 Ma) (Balasubramanian A., 2017). 

ʇʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ. ʇʘʣʝʦʟʦʡ ʚ ʤʦʨʩʴʢʠʭ ʬʘʮʽʷʭ, ʷʢʠʡ ʽʥʜʽʡʩʴʢʽ ʛʝʦʣʦʛʠ ʽʥʢʦʣʠ ʦʙôʻʜʥʫʶʪʴ ʚ 

ɼʨʘʚʠʜʩʴʢʫ ʩʠʩʪʝʤʫ (Dravidian system), ʧʦʰʠʨʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʟʘ ʤʝʞʘʤʠ ʧʣʘʪʬʦʨʤʠ. ʃʠʰʝ ʚ 

ʧʫʩʪʝʣʴʥʠʭ ʨʘʡʦʥʘʭ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ (ʰʪʘʪ ʈʘʜʞʘʩʪʘʥ ʪʘ ʽʥʰʽ) ʙʫʨʽʥʥʷʤ ʨʦʟʢʨʠʪʽ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-

ʨʘʥʴʦʢʝʤʙʨʽʡʩʴʢʽ ʝʚʘʧʦʨʠʪʠ ʩʫʧʝʨʛʨʫʧʠ ʄʘʨʚʘʨ (Marwar), ʘʥʘʣʦʛʽʯʥʽ ʚʽʜʦʤʠʤ ʚ ʤʝʞʘʭ ʉʦʣʷʥʦʛʦ 

ʭʨʝʙʪʘ (ʇʘʢʠʩʪʘʥ).  

ʂʦʥʪʠʥʝʥʪʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʚʽʜ ʢʘʨʙʦʥʫ ʜʦ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʦʙôʻʜʥʫʶʪʴ ʚ ʛʦʥʜʚʘʥʩʴʢʫ ʩʠʩʪʝʤʫ. 

ʊʝʨʤʽʥʫ çɻʦʥʜʚʘʥʘè ʙʫʚ ʚʚʝʜʝʥʠʡ ʽʨʣʘʥʜʩʴʢʠʤ ʛʝʦʣʦʛʦʤ ʩʝʨʦʤ ʄʝʜʣʽʢʦʪʦʤ (Melicott) ʚ ʡʦʛʦ 

ʨʫʢʦʧʠʩʥʦʤʫ ʟʚʽʪʽ (1882) ʽ ʧʦʭʦʜʠʪʴ ʚʽʜ ʥʘʟʚʠ ʢʥʷʟʽʚʩʪʚʘ ɻʦʥʜ ʎʝʥʪʨʘʣʴʥʠʭ ʧʨʦʚʽʥʮʽʡ. 

 
Henry Benedict Medlicott (1829-1905), PD 
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ʇʦʨʦʜʠ ʛʦʥʜʚʘʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʣʠʩʴ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʫʤʦʚʘʭ ʚ ʛʨʘʙʝʥʦʧʦʜʽʙʥʠʭ ʟʘʧʘʜʠʥʠʭ ʩʝʨʝʜ ʧʦʨʽʜ ʜʦʢʝʤʙʨʽʶ. 

ʅʘʡʚʘʞʣʠʚʽʰʽ ʛʨʘʙʝʥʠ ï ʉʦʥ (Son), ɼʘʤʦʜʘʨ-ʂʦʝʣʴ (Damodar-Koel), 

ʈʘʜʞʤʘʭʘʣ (Rajmahal), ɻʦʜʘʚʘʨʽ (Godavari), ʄʘʭʘʥʘʜʽ (Mahanadi) ʪʘ ʽʥ. 

(ʨʠʩ. 2.30). ɻʦʥʜʚʘʥʩʴʢʘ ʩʠʩʪʝʤʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʽ ʧʽʜʩʠʩʪʝʤʠ ï ʥʠʞʥʴʦ- 

ʪʘ ʚʝʨʭʥʴʦʛʦʥʜʚʘʥʩʴʢʫ. ʉʪʨʘʪʠʛʨʘʬʽʯʥʝ ʧʦʚʥʦʪʘ ʨʦʟʨʽʟʽʚ ʫ ʨʽʟʥʠʭ 

ʛʨʘʙʝʥʘʭ ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ɼʦ ʥʠʞʥʴʦʛʦʥʜʚʘʥʩʴʢʦʾ ʧʽʜʩʠʩʪʝʤʠ ʚʽʜʥʦʩʷʪʴ 

ʩʝʨʽʾ ʊʘʣʯʠʨ, ɼʘʤʦʜʘʨ ʽ ʇʘʥʯʝʪ, ʜʦ ʚʝʨʭʥʴʦʛʦʥʜʚʘʥʩʴʢʦʾ ï ʄʘʭʘʜʝʚʘ, 

ʈʘʞʜʞʤʘʭʘʣ ʽ ɼʞʘʙʙʘʣʧʫʨ. ɺʦʥʠ ʨʦʟʜʽʣʝʥʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤʠ 

ʥʝʟʛʽʜʥʦʩʪʷʤʠ. 

ʉʝʨʽʷ ʊʘʣʯʠʨ ʧʨʠʩʫʪʥʷ ʚ ʦʩʥʦʚʽ ʨʦʟʨʽʟʽʚ ʙʽʣʴʰʦʩʪʽ ʩʪʨʫʢʪʫʨ. ʎʝ 500-

ʤʝʪʨʦʚʘ ʪʦʚʱʘ ʚʘʣʫʥʥʠʢʽʚ, ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ʪʘ ʧʽʩʢʦʚʠʢʽʚ ʣʴʦʜʦʚʠʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʟʘ 

ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ ʤʘʶʪʴ ʧʽʟʥʴʦʧʝʥʩʽʣʴʚʘʥʩʴʢʦ-ʨʘʥʥʴʦʧʝʨʤʩʴʢʠʡ ʚʽʢ. 

ʉʝʨʽʷ ɼʘʤʦʜʘʨ ʩʢʣʘʜʝʥʘ ʛʨʘʚʝʣʽʪʘʤʠ ʽ ʧʽʩʢʦʚʠʢʘʤʠ, ʱʦ ʯʝʨʛʫʶʪʴʩʷ ʟ ʧʣʘʩʪʘʤʠ ʚʫʛʽʣʣʷ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʧʣʘʩʪʘʤʠ ʙʫʨʦʛʦ ʟʘʣʽʟʥʷʢʘ. ʄʽʩʪʷʪʴ ʨʘʥʥʴʦʧʝʨʤʩʢʫ ʬʣʦʨʫ Glossopteris; 

ʪʦʚʱʠʥʘ ʩʝʨʽʾ ʜʦʩʷʛʘʻ 900-1300 ʤ. 

ʉʝʨʽʷ ʇʘʥʯʝʪ ʟʘʚʝʨʰʫʻ ʨʦʟʨʽʟ ʥʠʞʥʴʦʛʦʥʜʚʘʥʩʴʢʦʾ ʧʽʜʩʠʩʪʝʤʠ. ɺʦʥʘ ʩʢʣʘʜʝʥʘ ʢʦʩʦʰʘʨʫʚʘʪʠʤʠ 

ʧʽʩʢʦʚʠʢʘʤʠ ʽ ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ, ʩʫʤʘʨʥʦʶ ʪʦʚʱʠʥʦʶ 450-600 ʤ. ʇʦʨʦʜʠ ʤʽʩʪʷʪʴ ʨʝʰʪʢʠ 

ʭʨʝʙʝʪʥʠʭ ï ʣʘʙʽʨʠʥʪʦʜʦʥʪʽʚ, ʪʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʠʞʥʴʦʛʦ ʪʨʽʘʩʫ. 

ʈʦʟʨʽʟ ʚʝʨʭʥʴʦʛʦʥʜʚʘʥʩʴʢʦʾ ʧʽʜʩʠʩʪʝʤʠ ʨʦʟʧʦʯʠʥʘʶʪʴ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʧʽʩʢʦʚʠʢʠ ʩʝʨʽʾ ʄʘʭʘʜʝʚʘ, ʷʢʽ 

ʪʘʢʦʞ ʚʤʽʱʫʶʪʴ ʨʝʰʪʢʠ ʭʨʝʙʝʪʥʠʭ, ʘʣʝ ʚʞʝ ʚʝʨʭʥʴʦʛʦ ʪʨʽʘʩʫ. ɰʭ ʪʦʚʱʠʥʘ ï 750 ʤ. 

ʉʝʨʽʷ ʈʘʜʞʤʘʭʘʣ (Rajmahal Traps) ʧʦʰʠʨʝʥʘ ʥʘ ʦʜʥʦʡʤʝʥʥʠʭ ʧʽʜʥʷʪʪʷʭ ɹʝʥʛʘʣʽʾ. ɺʦʥʘ ʩʢʣʘʜʝʥʘ 

ʧʦʢʨʠʚʘʤʠ ʙʘʟʘʣʴʪʽʚ, ʱʦ ʧʝʨʝʤʝʞʦʚʫʶʪʴʩʷ ʟ ʚʫʛʣʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʪʘ ʛʣʠʥʘʤʠ. ɿʥʘʡʜʝʥʽ ʨʦʩʣʠʥʥʽ 

ʨʝʰʪʢʠ ʪʘ ʨʘʢʦʧʦʜʽʙʥʽ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʝʨʝʜʥʴʦʶʨʩʴʢʦ-ʨʘʥʥʴʦʢʨʝʡʜʦʚʠʡ ʚʽʢ ʧʦʨʽʜ. ʊʦʚʱʠʥʘ ʩʝʨʽʾ ï 

450-600 ʤ. 

ɿʘʚʝʨʰʫʻ ʨʦʟʨʽʟ ʛʦʥʜʚʘʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʩʝʨʽʷ ɼʞʘʙʙʘʣʧʫʨ, ʷʢʘ ʩʢʣʘʜʝʥʘ ʙʽʣʠʤʠ ʛʣʠʥʘʤʠ ʪʘ ʩʚʽʪʣʦ-

ʩʨ̔ʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʧʽʟʥʴʦʶʨʩʴʢʫ ʪʘ ʨʘʥʥʴʦʢʨʝʡʜʦʚʫ ʬʣʦʨʫ.  

ʊʨʘʧʠ ɼʝʢʘʥʫ ʩʬʦʨʤʫʚʘʣʠʩʴ ʥʘʧʨʠʢʽʥʮʽ ʢʨʝʡʜʠ- ʧʦʯʘʪʢʫ ʧʘʣʝʦʛʝʥʫ. ɯʟʦʪʦʧʥʽ ʜʘʪʫʚʘʥʥʷ ʫ ʙʽʣʴʰʦʩʪʽ 

ʜʦʩʣʽʜʞʝʥʠʭ ʧʦʨʽʜ ʩʪʘʥʦʚʣʷʪʴ 65 Ma. ɺʦʥʠ ʚʠʧʦʚʥʶʶʪʴ ʦʜʥʦʡʤʝʥʥʫ ʩʠʥʝʢʣʽʟʫ, ʫʪʚʦʨʶʶʯʠ ʫ 

ʩʫʯʘʩʥʦʤʫ ʨʝʣʴʻʬʽ ʧʣʘʪʦ ɼʝʢʘʥ. ɿʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʪʨʘʧʦʚʦʾ ʬʦʨʤʘʮʽʾ ʩʷʛʘʻ 2 ʢʤ. ɺʦʥʘ ʟʘʣʷʛʘʻ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʧʦʨʦʜʘʭ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ. ʋ ʩʢʣʘʜʽ ʪʨʘʧʽʚ ʧʝʨʝʚʘʞʘʶʪʴ ʪʦʣʝʾʪʦʚʽ ʙʘʟʘʣʴʪʠ. ɯʥʪʨʫʟʠʚʥʽ 

ʪʽʣʘ ʪʷʞʽʶʪʴ ʜʦ ʢʨʘʡʦʚʠʭ ʯʘʩʪʠʥ ʧʣʘʪʦ, ʜʝ ʚʠʷʚʣʝʥʽ ʜʘʡʢʠ ʽ ʩʠʣʠ ʜʦʣʝʨʠʪʽʚ, ʘ ʪʘʢʦʞ  ʟʥʘʯʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʚʽʜ ʛʘʙʨʦ ʜʦ ʛʨʘʥʦʬʽʨʽʚ ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ.  
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ʈʠʩ. 2.30. ʆʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ɯʥʜʦʩʪʘʥʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ (ʟʘ Ramakrishnan & Vaidyanadhan, 2008)  

 

ʄʝʟʦʢʘʡʥʦʟʦʡ. ʇʦʰʠʨʝʥʠʡ ʥʘ ʧʽʚʥʦʯʽ ʧʣʘʪʬʦʨʤʠ (ʇʦʪʚʘʨʩʴʢʠʡ, ʘ̂ʥʛʩʴʢʠʡ ʪʘ ɸʩʩʘʤʩʴʢʠʡ ʙʘʩʝʡʥʠ), 

ʜʝ ʥʘ ʜʦʢʝʤʙʨʽʡʩʴʢʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʟʘʣʷʛʘʶʪʴ ʤʽʣʢʦʚʦʜʥʦʤʦʨʩʴʢʽ ʢʨʝʡʜʦʚʦ-ʝʦʮʝʥʦʚʽ ʚʽʜʢʣʘʜʠ (3,5-

4,0 ʢʤ), ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʬʦʨʤʘʮʽʻʶ ʉʽʚʘʣʽʢ. ʆʩʪʘʥʥʷ ʻ ʤʦʣʘʩʦʶ, ʛʝʥʝʪʠʯʥʦ ʧʦʚôʷʟʘʥʦʶ ʟ 

ʘʣʴʧʽʡʩʴʢʠʤʠ ʩʧʦʨʫʜʘʤʠ ɻʽʤʘʣʘʾʚ. ʅʘ ʚʫʟʴʢʠʭ ʰʝʣʴʬʘʭ ʪʘ ʄʘʣʘʙʘʨʩʴʢʦʤʫ ʪʘ ʂʦʨʦʤʘʥʜʝʣʴʩʴʢʦʤʫ 

ʧʝʨʠʦʢʝʘʥʽʯʥʠʭ ʧʨʦʛʠʥʘʭ, ʱʦ ʩʫʪʪʻʚʦ ʨʦʟʰʠʨʶʶʪʴʩʷ ʚ ʤʝʞʘʭ ʂʘʤʙʝʡʩʴʢʦʛʦ ʛʨʘʙʝʥʫ ʽ ʛʨʘʙʝʥʫ ʂʘʯ 

(ɹʦʤʙʝʡʩʴʢʠʡ ʙʘʩʝʡʥ), ʥʘ ʪʨʘʧʦʚʽʡ ʬʦʨʤʘʮʽʾ ʟʘʣʷʛʘʻ ʧʝʣʝʦʛʝʥʦʚʦ-ʤʽʦʮʝʥʦʚʘ ʪʦʚʱʘ ʢʘʨʙʦʥʘʪʥʠʭ ʪʘ  

ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ ʙʽʣʴʰʝ 3 000 ʤ. ɺ ɹʝʥʛʘʣʴʩʴʢʦʤʫ ʧʨʦʛʠʥʽ ʥʘ 

ʨʘʥʥʴʦʢʨʝʡʜʦʚʠʭ ʪʨʘʧʘʭ ʈʘʜʞʤʘʭʘʣ, ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʜʦʢʝʤʙʨʽʡʩʴʢʦʤʫ ʬʫʥʜʘʤʝʥʪʽ, ʛʦʥʜʚʘʥʩʴʢʽʡ 

ʩʝʨʽʾ ʯʠ ʦʢʝʘʥʽʯʥʽʡ ʢʦʨʽ ʣʝʞʘʪʴ ʧʽʟʥʴʦʢʨʝʡʜʦʚʽ ʧʽʩʢʦʚʠʢʠ ʽ ʢʘʡʥʦʟʦʡʩʴʢʽ ʢʘʨʙʦʥʘʪʥʽ ʪʘ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ 

ʧʦʨʦʜʠ, ʪʦʚʱʠʥʘ ʷʢʠʭ ʟʘ ʩʝʡʩʤʦʛʝʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ ʧʝʨʝʚʠʱʫʻ 9-10 ʢʤ.  

ɯʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɽʥʩʽʘʣʽʯʥʘ ʟʝʤʥʘ ʢʦʨʘ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʚ ʩʝʨʝʜʠʥʽ ʘʨʭʝʶ (3.3 Ga), 

ʧʽʩʣʷ ʯʦʛʦ ʚʠʥʠʢʣʠ ʟʝʣʝʥʦʢʘʤôʷʥʽ ʧʦʷʩʠ ʩʘʨʛʫʨʩʴʢʦʾ ʪʘ ʜʘʨʚʘʨʩʴʢʦʾ ʛʨʫʧ, ʨʦʟʚʠʪʦʢ ʷʢʠʭ ʟʘʚʝʨʰʠʚʩʷ 

ʥʘʧʨʠʢʽʥʮʽ ʘʨʭʝʶ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʘʨʚʘʨʩʴʢʦʛʦ ʜʽʘʩʪʨʦʬʽʟʤʫ. ɺ ʮʝʡ ʯʘʩ ɯʥʜʽʷ ʫʚʽʡʰʣʘ ʜʦ ʩʢʣʘʜʫ 

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ ʄʦʥʦʛʝʷ. ɿ ʧʦʯʘʪʢʦʤ ʧʨʦʪʝʨʦʟʦʶ ʩʬʦʨʤʫʚʘʣʘʩʴ ɸʨʘʚʘʣʣʽʡʩʴʢʘ ʩʠʩʪʝʤʘ, ʘ ʚ 

ʥʝʦʧʨʝʪʦʨʦʟʦʾ ï ɼʝʣʽʡʩʴʢʠʡ ʧʦʷʩ ʪʘ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʠʡ ʧʦʷʩ ʄʘʣʘʥʽ. ʇʨʦʪʦʧʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ 

ʧʦʯʘʚ ʫʪʚʦʨʶʚʘʪʠʩʷ ʚ ʤʝʟʦʧʨʦʪʝʨʦʟʦʾ ʫ ɺʽʥʜʽʡʩʴʢʽʡ (ɺʽʥʜʭôʷʥ) ʪʘ ʂʫʜʜʘʧʘʩʴʢʽʡ ʩʠʥʝʢʣʽʟʘʭ. 

ʉʭʽʜʥʦʛʘʪʩʴʢʠʡ ʧʦʷʩ ʨʦʟʚʠʚʘʚʩʷ ʟ ʧʦʯʘʪʢʫ ʧʨʦʪʝʨʦʟʦʶ ʽ ʻ ʪʠʧʦʚʠʤ ʛʨʘʥʫʣʽʪʦʚʦ-ʛʥʝʡʩʦʚʠʤ ʧʦʷʩʦʤ, ʱʦ 
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ʚʢʣʶʯʘʻ ʪʘʢʦʞ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʦʩʪʨʦʚʘ ʐʨʽ-ʃʘʥʢʘ. ɺ ʥʝʦʧʨʦʪʝʨʦʟʦʾ ʟʘʢʨʠʚʩʷ ʄʦʟʘʤʙʽʮʴʢʠʡ ʦʢʝʘʥ, 

ʟôʻʜʥʘʚʰʠ ʚ ʻʜʠʥʝ ʮʽʣʝ ɿʘʭʽʜʥʫ ʽ ʉʭʽʜʥʫ ɻʦʥʜʚʘʥʫ ʪʘ ʟʘʚʝʨʰʠʚʰʠ ʬʦʨʤʫʚʘʥʥʷ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ 

ɻʦʥʜʚʘʥʘ, ʩʢʣʘʜʦʚʦʶ ʷʢʦʛʦ ʪʨʠʚʘʣʠʡ ʯʘʩ ʙʫʣʘ ʩʫʯʘʩʥʘ ɯʥʜʦʩʪʘʥʩʴʢʘ ʧʣʘʪʬʦʨʤʘ. ʇʨʦʪʷʛʦʤ ʝʜʽʘʢʘʨʽʶ-

ʨʘʥʥʴʦʛʦ ʢʝʤʙʨʽʶ ʥʘ ʧʽʚʥʽʯʥʠʭ ʦʢʨʘʾʥʘʭ ʧʣʘʪʬʦʨʤʠ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʩʦʣʝʥʦʩʥʽ ʙʘʩʝʡʥʠ ʇʘʣʝʦʪʝʪʽʩʫ. ʋ 

ʢʘʨʙʦʥʽ (ʧʝʥʩʽʣʴʚʘʥʽʾ) ʬʽʢʩʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʝ ʟʣʝʜʝʥʽʥʥʷ ɻʦʥʜʚʘʥʠ, ʚʠʥʠʢʘʶʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʨʠʬʪʠ 

(ʉʦʥ, ɼʘʤʦʜʘʨ-ʂʦʝʣʴ, ʈʘʜʞʤʘʭʘʣ, ɻʦʜʘʚʘʨʽ, ʄʦʭʘʥʘʜʽ), ʱʦ ʘʞ ʜʦ ʤʝʟʦʟʦʶ ʟʘʧʦʚʥʶʶʪʴʩʷ ʧʦʨʦʜʘʤʠ 

ʛʦʥʜʚʘʥʩʴʢʦʾ ʩʠʩʪʝʤʠ. ɿ ʧʦʯʘʪʢʦʤ ʤʝʟʦʟʦʶ ɻʦʥʜʚʘʥʘ ʨʦʟʧʘʜʘʻʪʴʩʷ, ʚʠʥʠʢʘʶʪʴ ʛʨʘʙʝʥʠ ʂʘʯ, 

ʂʘʤʙʝʡʩʴʢʠʡ, ʇʦʣʢʩʴʢʠʡ, ʽ ʧʦʯʠʥʘʻʪʴʩʷ ʜʨʝʡʬ ɯʥʜʦʩʪʘʥʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʥʘ ʧʽʚʥʽʯ. ʅʘ ʤʝʞʽ ʢʨʝʡʜʠ ʽ 

ʧʘʣʝʦʛʝʥʫ ʬʦʨʤʫʶʪʴʩʷ ʧʣʘʪʦ-ʙʘʟʘʣʴʪʠ ɼʝʢʘʥʘ, ʚʠʥʠʢʥʝʥʥʷ ʷʢʠʭ ʟʘʟʚʠʯʘʡ ʧʦʷʩʥʶʶʪʴ ʜʨʝʡʬʦʤ 

ʧʣʘʪʬʦʨʤʠ ʥʘʜ ʛʘʨʷʯʦʶ ʪʦʯʢʦʶ, ʷʢʽʡ ʟʘʨʘʟ ʚʽʜʧʦʚʽʜʘʻ ʚʫʣʢʘʥʽʯʥʠʡ ʦʩʪʨʽʚ ʈʝʶʥʽʦʥ ʚ ɯʥʜʽʡʩʴʢʦʤʫ 

ʦʢʝʘʥʽ. ʂʦʣʽʟʽʷ ɯʥʜʦʩʪʘʥʩʴʢʦʾ ʽ ɭʚʨʘʟʽʡʩʴʢʦʾ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ʚʽʜʙʫʣʘʩʴ ʚ ʝʦʮʝʥʽ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ɻʽʤʘʣʘʾʚ, ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ ɹʝʣʫʜʞʠʩʪʘʥʫ ʪʘ ɯʥʜʦʙʽʨʤʘʥʩʴʢʠʭ ʣʘʥʮʶʛʽʚ (ɸʨʘʢʘʥ-ʁʦʤʘ) 

ʽ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʤʦʣʘʩʦʚʠʭ ʧʨʦʛʠʥʽʚ. 

ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ. ʅʘʡʙʽʣʴʰʽ ʨʦʜʦʚʠʱʘ ʥʘʬʪʠ ʽ ʛʘʟʫ ʚʽʜʢʨʠʪʽ ʫ ʤʝʞʘʭ ɹʦʤʙʝʡʩʴʢʦʛʦ ʪʘ 

ɹʝʥʛʘʣʴʩʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʜʘ ʚʦʥʠ ʧʦʚôʷʟʘʥʽ ʟ ʢʘʨʙʦʥʘʪʥʠʤʠ ʽ ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʢʨʝʡʜʠ ʽ ʢʘʡʥʦʟʦʶ. 

ʈʦʜʦʚʠʱʘ ʚʫʛʽʣʣʷ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʛʦʥʜʚʘʥʩʴʢʠʭ ʟʘʧʘʜʠʥ (ʙʘʩʝʡʥʠ ɼʘʤʦʜʘʨ, ʄʦʭʘʥʘʜʽ, ʉʘʪʧʫʨʘ-ʉʦʥ ʪʘ 

ʽʥ.). ɺ ʤʝʞʘʭ ʮʠʭ ʙʘʩʝʡʥʘʭ ʧʨʦʛʥʦʟʫʶʪʴʩʷ ʩʢʫʧʯʝʥʥʷ ʤʝʪʘʥʫ ʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ (ʜʦ 281 ʤʣʨʜ ʤ3). 

ɺʝʣʠʢʽ ʨʦʜʦʚʠʱʘ ʤʝʪʘʤʦʨʬʦʛʝʥʥʠʭ ʟʘʣʽʟʥʠʭ ʽ ʤʘʥʛʘʥʦʚʠʭ (ʛʦʥʜʠʪʠ) ʨʫʜ ʘʩʦʮʽʶʶʪʴʩʩʷ ʟ 

ʜʘʨʚʘʨʩʴʢʦʶ ʩʫʧʝʨʛʨʫʧʦʶ ʘʙʦ ʛʨʫʧʦʶ (ʜʠʚ. ʨʠʩ. 2.28). ʊʘʢ ʩʘʤʦ ʚ ʧʦʨʦʜʘʭ ʜʘʨʚʘʨʫ ʣʦʢʘʣʽʟʦʚʘʥʽ 

ʨʦʜʦʚʠʱʘ ʟʦʣʦʪʘ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʚʽʜʦʤʽʰʝ ï ʂʦʣʘʨ. 

ɿ ɯʥʜʦʩʪʘʥʩʴʢʦʶ ʧʣʘʪʬʦʨʤʦʶ ʘʩʦʮʽʶʶʪʴ ʜʝʢʽʣʴʢʘ ʘʣʤʘʟʦʥʦʩʥʠʭ ʧʨʦʚʽʥʮʽʡ, ʜʝ ʘʣʤʘʟʠ ʧʦʚôʷʟʘʥʽ ʟ 

ʜʦʢʝʤʙʨʽʡʩʴʢʠʤʠ (1600-1100 ʄʘ) ʢʽʤʙʝʨʣʽʪʦʚʠʤʠ ʪʨʫʙʢʘʤʠ ʪʘ ʣʘʤʧʨʦʾʪʦʚʠʤʠ ʜʘʡʢʘʤʠ, ʘ ʪʘʢʦʞ 

ʫʪʚʦʨʶʶʪʴ ʨʦʟʩʠʧʥʽ ʨʦʜʦʚʠʱʘ. ʅʘ ʦ. ʐʨʽ-ʃʘʥʢʘ ʟʦʩʝʨʝʜʞʝʥʽ ʨʦʜʦʚʠʱʘ ʽʥʰʠʭ ʜʦʨʦʛʦʮʽʥʥʠʭ ʢʘʤʝʥʽʚ ï 

ʩʘʧʬʽʨʽʚ, ʪʦʧʘʟʽʚ, ʙʝʨʠʣʽʚ, ʢʦʨʫʥʜʽʚ, ʛʨʘʥʘʪʽʚ, ʮʠʨʢʦʥʽʚ ʪʘ ʽʥ. ʃʘʪʝʨʠʪʥʽ ʨʦʜʦʚʠʱʘ ʙʦʢʩʠʪʽʚ 

ʩʬʦʨʤʫʚʘʣʠʩʴ ʫ ʨʝʟʫʣʴʪʘʪʽ ʭʽʤʽʯʥʦʛʦ ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʨʘʧʽʚ ɼʝʢʘʥʫ. 
 

ɼʦʜʘʪʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ ʜʦ ʧʽʜʨʦʟʜʽʣʽʚ 2.1-2.3 
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2.4. ʉʢʣʘʜʯʘʩʪʽ ʧʦʷʩʠ ʪʘ ʤʦʣʦʜʽ ʧʣʘʪʬʦʨʤʠ ɭʚʨʘʟʽʾ 

 

2.4.1. ʋʨʘʣʦ-ʄʦʥʛʦʣʴʩʴʢʠʡ ʧʦʷʩ 

ʆʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ. ɿ ʩʚʦʾʤʠ ʨʦʟʤʽʨʘʤʠ ʋʨʘʣʦ-ʄʦʥʛʦʣʴʩʴʢʠʡ ʧʦʷʩ ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰʠʭ 

ʫ ʩʚʽʪʽ. ɺʽʥ ʤʘʻ ʬʦʨʤʫ ʜʫʛʠ, ʱʦ ʨʦʟʤʝʞʦʚʫʻ ʜʘʚʥʽ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʧʣʘʪʬʦʨʤʠ. ʁʦʛʦ ʧʽʚʥʽʯʥʘ, ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʘ ʽ ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʠ ʚʠʜʽʣʷʶʪʴʩʷ ʷʢ ʋʨʘʣʦ-ʉʠʙʽʨʩʴʢʠʡ ʩʝʛʤʝʥʪ, ʧʽʚʜʝʥʥʘ, ʩʫʙʰʠʨʦʪʥʘ ʯʘʩʪʠʥʘ ï 

ʷʢ ʎʝʥʪʨʘʣʴʥʦʘʟʽʘʪʩʴʢʠʡ ʩʝʛʤʝʥʪ.  

 

ʋʨʘʣʦ-ʉʠʙʽʨʩʴʢʠʡ ʩʝʛʤʝʥʪ ʚʢʣʶʯʘʻ ɹʘʨʝʥʮʦʚʦ-ʇʝʯʦʨʩʴʢʫ ʤʦʣʦʜʫ ʧʣʘʪʬʦʨʤʫ, ʊʘʡʤʠʨʦ-

ʇʽʚʥʽʯʥʦʟʝʤʝʣʴʩʴʢʫ ʽ ʋʨʘʣʴʩʴʢʫ ʩʢʣʘʜʯʘʩʪʽ ʦʙʣʘʩʪʽ ʪʘ ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʫ ʝʧʽʛʝʨʮʠʥʩʴʢʫ ʧʣʘʪʬʦʨʤʫ. 

ɹʘʨʝʥʮʦʚʦ-ʇʝʯʦʨʩʴʢʘ ʤʦʣʦʜʘ ʧʣʘʪʬʦʨʤʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʤʽʞ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʶ ʦʢʨʘʾʥʦʶ ʉɭʇ, 

ʢʘʣʝʜʦʥʽʜʘʤʠ ʐʧʽʮʙʝʨʛʝʥʘ ʽ ʋʨʘʣʴʩʴʢʦʶ ʩʢʣʘʜʯʘʩʪʦʶ ʩʠʩʪʝʤʦʶ, ʟʘʡʤʘʶʯʠ ʚʝʣʠʢʫ ʟʘ ʧʣʦʱʝʶ 

ʘʢʚʘʪʦʨʽʶ ɹʘʨʝʥʮʦʚʘ ʤʦʨʷ (ʜʠʚ. ʨʠʩ. 2.1, 2.2 ʪʘ 2.7). ʅʘ ʩʪʘʨʠʭ ʢʘʨʪʘʭ ʮʷ ʪʝʨʠʪʦʨʽʷ ʚʠʜʽʣʷʣʘʩʴ ʷʢ 

ɹʘʨʝʥʮʦʚʩʴʢʘ ʛʽʧʦʪʝʪʠʯʥʘ ʜʦʢʝʤʙʨʽʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ. 

ʉʪʨʘʪʠʛʨʘʬʽʷ. ʈʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʧʦʨʦʜʠ ʫʪʚʦʨʶʶʪʴ ʬʫʥʜʘʤʝʥʪ ʉʚʘʣʴʙʘʨʜʩʴʢʦʾ 

(ɹʘʨʝʥʮʦʚʩʴʢʦʾ) ʧʣʘʪʬʦʨʤʠ (ʘʙʦ ʩʝʨʝʜʠʥʥʦʛʦ ʤʘʩʠʚʫ), ʷʢʘ ʦʭʦʧʣʶʻ ʧʽʚʥʽʯʥʫ ʯʘʩʪʠʥʫ ʪʝʨʠʪʦʨʽʾ. 

ʂʨʠʩʪʘʣʽʯʥʽ ʩʣʘʥʮʽ, ʤʘʨʤʫʨʠ, ʘʤʬʽʙʦʣʽʪʠ, ʛʨʘʥʽʪʠ ʦʧʠʩʘʥʽ ʫ ʧʽʚʥʽʯʥʦ-ʩʭ̔ʜʥʽʡ ʯʘʩʪʠʥʽ ʐʧʽʮʙʝʨʛʝʥʫ, ʥʘ 

ʦ. ɺʝʜʤʝʞʠʡ, ʥʘ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʅʦʚʦʾ ɿʝʤʣʽ ʪʘ ɿʝʤʣʽ ʌʨʘʥʮʘ-ʁʦʩʠʬʘ. ɰʭ ʽʟʦʪʦʧʥʽ ʜʘʪʫʚʘʥʥʷ 

ʢʦʣʠʚʘʶʪʴʩʷ ʫ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ï ʚʽʜ 1,55-1,3 ʜʦ 1,0 Ga.  

ʇʽʟʥʽʡ ʜʦʢʝʤʙʨʽʡ ʩʢʣʘʜʘʻ ʬʫʥʜʘʤʝʥʪ ɹʘʨʝʥʮʦʚʦ-ʇʝʯʦʨʩʴʢʦʾ ʝʧʽʙʘʡʢʘʣʴʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, 

ʨʦʟʤʽʱʝʥʦʾ ʧʽʚʜʝʥʥʽʰʝ. ʅʘ ʩʫʰʽ ʚʽʥ ʚʠʭʦʜʠʪʴ ʥʘ ʊʽʤʘʥʽ, ʧʽʚʦʩʪʨʦʚʘʭ ʂʘʥʽʥ, ʈʠʙʘʯʠʡ, ɺʘʨʘʥʛʝʨ-ʌʽʦʨʜ 

ʪʘ ʦ. ʂʽʣʴʜʽʥ. ʇʦʨʦʜʠ ʧʽʟʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʛʽʧʝʨʙʦʨʝʡʩʴʢʫ ʩʝʨʽʶ. ʎʝ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ 

ʪʝʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʽ (ʢʦʥʛʣʦʤʝʨʘʪʠ, ʧʽʩʢʦʚʠʢʠ, ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ) ʪʘ ʢʘʨʙʦʥʘʪʥʽ, ʜʽʣʷʥʢʘʤʠ ʨʠʬʦʛʝʥʥʽ 

(ʜʦʣʦʤʽʪʠ ʟʽ ʩʪʨʦʤʘʪʦʣʽʪʘʤʠ) ʫʪʚʦʨʝʥʥʷ. ʉʪʫʧʽʥʴ ʤʝʪʘʤʦʨʬʽʟʤʫ ʩʝʨʽʾ ʟʙʽʣʴʰʫʶʪʴʩʷ ʟ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ. ɺ 

ʮʴʦʤʫ ʞ ʥʘʧʨʷʤʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʾʾ ʪʦʚʱʠʥʘ (ʜʦ 7-10 ʢʤ). ʈʘʜʽʦʣʦʛʽʯʥʠʡ  ʚʽʢ ʧʦʨʽʜ ʟʘ ʛʣʘʫʢʦʥʽʪʦʤ ï 

1030-715 ʄʘ. 

ʌʫʥʜʘʤʝʥʪ ʉʚʘʣʴʙʘʨʜʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʤ ʦʩʘʜʦʚʠʤ ʯʦʭʣʦʤ, ʷʢʠʡ 

ʚʠʚʯʝʥʠʡ ʥʘ ʇʽʚʥʽʯʥʦʤʫ ʦʩʪʨʦʚʽ ʘʨʭʽʧʝʣʘʛʫ ʅʦʚʘ ɿʝʤʣʷ, ʉʭʽʜʥʦʤʫ ʐʧʽʮʙʝʨʛʝʥʽ ʪʘ ʚʠʜʽʣʷʻʪʴʩʷ ʫ 

ʛʣʠʙʦʢʠʭ ʪʨʦʛʘʭ ʟʘ ʩʝʡʩʤʽʯʥʠʤʠ ʜʘʥʠʤʠ. ʋ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʐʧʽʮʙʝʨʛʝʥʘ ʥʠʞʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʡ 

ʛʥʝʡʩʦʚʠʡ ʢʦʤʧʣʝʢʩ ʧʝʨʝʢʠʚʘʶʪʴ ʤʘʡʞʝ ʥʝʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʧʦʨʦʜʠ ʩʝʨʽʾ ɻʝʢʣʘ-ʍʫʢ (Hecla Hoek.) ʋ ʾʭ 
ʩʢʣʘʜʽ ï ʯʦʨʥʽ ʩʣʘʥʮʽ, ʢʚʘʨʮʠʪʠ, ʧʨʦʬʽʨʠʪʠ, ʜʦʣʦʤʽʪʠ ʪʘ ʛʦʨʠʟʦʥʪʠ ʪʽʣʽʪʦʧʦʜʽʙʥʠʭ ʢʦʥʛʣʦʤʝʨʘʪʽʚ (150-

300 ʤ). ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʩʝʨʽʾ ʪʦʚʱʠʥʦʶ 4-16 ʢʤ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʝʦʧʨʦʪʝʨʦʟʦʶ. ɰʾ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ 

(800 ʤ) ʩʢʣʘʜʝʥʘ ʚʘʧʥʷʢʘʤʠ ʽ ʜʦʣʦʤʽʪʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʢʝʤʙʨʽʡʩʴʢʫ ʬʘʫʥʫ.  

ʆʨʜʦʚʠʢ ʚʽʜʦʤʠʡ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ɹʘʨʝʥʮʦʚʦ-ʇʝʯʦʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʅʝʟʛʽʜʥʦ ʥʘ ʛʝʪʝʨʦʛʝʥʥʦʤʫ 

ʬʫʥʜʘʤʝʥʪʽ ʟʘʣʷʛʘʶʪʴ ʤʝʨʛʝʣʽ, ʛʣʠʥʠ ʛʽʧʩʠ ʦʨʜʦʚʠʢʫ ʽ ʩʠʣʫʨʫ, ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʘ ʪʦʚʱʘ ʥʠʞʥʴʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ (ʜʦ 1000 ʤ). ɰʭ ʧʝʨʝʢʨʠʚʘʻ ʪʦʚʱʘ (ʜʦ 2,5 ʢʤ) ʪʝʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʠʭ ʽ ʢʘʨʙʦʥʘʪʥʠʭ 

ʧʦʨʽʜ ʚʝʨʭʥʴʦʛʦ ʜʝʚʦʥʫ, ʱʦ ʚʢʣʶʯʘʻ ʨʠʬʦʚʽ ʤʘʩʠʚʠ. ʄʦʨʩʴʢʽ ʢʘʨʙʦʥʘʪʥʽ ʚʽʜʢʣʘʜʠ ʤʽʩʩʽʩʽʧʽʶ ʥʘ ʧʽʚʜʥʽ 

ʟʘʤʽʱʫʶʪʴʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʪʝʨʠʛʝʥʥʠʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʫʛʣʝʥʦʩʥʠʤʠ (ʇʝʯʦʨʩʴʢʠʡ ʚʫʛʣʝʥʦʩʥʠʡ 

ʙʘʩʝʡʥ). ʋ ʩʢʣʘʜʽ ʧʝʥʩʽʣʴʚʘʥʽʶ ʧʝʨʝʚʘʞʘʶʪʴ ʚʘʧʥʷʢʠ, ʫ ʥʠʞʥʽʡ ʧʝʨʤʽ ʩʝʨʝʜ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ 

ʟôʷʚʣʷʶʪʴʩʷ ʘʥʛʽʜʨʠʪʠ ʽ ʩʦʣʽ (ʨʠʩ. 2.31). ʊʦʚʱʠʥʘ ʮʴʦʛʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ï ʜʦ 900 ʤ. ɺʽʥ 

ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʪʝʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʠʤʠ, ʧʦʜʝʢʫʜʠ ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʧʝʨʤʽ ʪʘ ʪʨʽʘʩʫ (ʜʦ 

3 ʢʤ). ʄʦʨʩʴʢʽ ʪʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʤʝʟʦʢʘʡʥʦʟʦʶ ʜʦʩʷʛʘʶʪʴ ʪʦʚʱʠʥʠ ʫ ʜʝʢʽʣʴʢʘ ʢʽʣʦʤʝʪʨʽʚ, 

ʧʨʠ ʮʴʦʤʫ ʥʘ ʚʝʨʭʥʶ ʢʨʝʡʜʫ ʽ ʧʘʣʝʦʛʝʥ ʧʨʠʭʦʜʠʪʴʩʷ ʧʝʨʝʨʚʘ.  

ʉʫʤʘʨʥʘ ʪʦʚʱʠʥʘ ʧʣʘʪʬʦʨʤʥʦʛʦ ʯʦʭʣʘ ʤʽʥʣʠʚʘ. ɰʾ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʟʘ ʩʝʡʩʤʦʛʝʦʣʦʛʽʯʥʠʤʠ 

ʜʘʥʠʤʠ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ 18-20 ʢʤ, ʧʨʠʯʦʤʫ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʫ ʩʢʣʘʜʝʥʘ ʚʽʜʢʣʘʜʘʤʠ ʪʨʽʘʩʫ, ʶʨʠ 

ʪʘ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ. 

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ʅʘ ʐʧʽʮʙʝʨʛʝʥʽ ʚʽʜʦʤʽ ʛʨʘʥʽʪʥʽ ʤʘʩʠʚʠ ʟ ʽʟʦʪʦʧʥʠʤʠ ʜʘʪʫʚʘʥʥʷʤʠ 1050 ʽ 

950 Ma. ʅʘ ʊʽʤʘʥʽ ʚʠʷʚʣʝʥʽ ʪʘʢʦʞ ʥʝʚʝʣʠʢʽ ʤʘʩʠʚʠ ʤʘʬʽʪʽʚ ʽ ʫʣʴʪʨʘʤʘʬʽʪʽʚ, ʘ ʪʘʢʦʞ ʢʽʤʙʝʨʣʽʪʦʚ. 

ʉʭʽʜʥʽʰʝ, ʙʘʡʢʘʣʴʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ ʧʨʦʨʚʘʥʠʡ ʧʣʫʪʦʥʘʤʠ ʛʨʘʥʽʪʽʚ ʽ ʛʨʘʥʦʜʽʦʨʠʪʽʚ ʪʘ ʜʘʡʢʘʤʠ ʦʩʥʦʚʥʠʭ 

ʧʦʨʽʜ, ʧʨʠ ʮʴʦʤʫ ʥʘʩʠʯʝʥʽʩʪʴ ʨʦʟʨʽʟʫ ʤʘʛʤʘʪʠʯʥʠʤʠ ʪʽʣʘʤʠ, ʷʢ ʽʥʪʨʫʟʠʚʥʠʤʠ, ʪʘʢ ʽ ʝʬʫʟʠʚʥʠʤʠ, 

ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʻ. ʉʝʡʩʤʽʯʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʛʣʠʙʦʢʠʤ ʙʫʨʽʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʴ ʤʽʞʧʣʘʩʪʦʚʠʭ 

ʽʥʪʨʫʟʽʡ ʫ ʧʝʨʤʩʴʢʠʭ ʽ ʪʨʽʘʩʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ɹʘʨʝʥʮʦʚʦʾ ʧʣʠʪʠ (Drachev et al., 2010). 
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(Norwegian Petroleum Directorate, 2017) 
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ʊʝʢʪʦʥʽʢʘ. ʌʫʥʜʘʤʝʥʪ ʧʣʘʪʬʦʨʤʠ ʛʝʪʝʨʦʛʝʥʥʠʡ. ɺ ʾʾ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʚʽʥ ʝʧʽʙʘʡʢʘʣʴʩʴʢʠʡ, ʥʘ 

ʧʽʚʥʦʯʽ ï ʛʨʝʥʚʽʣʴʩʴʢʠʡ (ʉʚʘʣʴʜʙʘʨʜʩʴʢʠʡ ʤʘʩʠʚ). ʄʝʞʘ ʤʽʞ ʨʽʟʥʦʚʽʢʦʚʠʤʠ ʙʣʦʢʘʤʠ ʬʫʥʜʘʤʝʥʪʫ 

ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʩʫʙʰʠʨʦʪʥʦ ʚ ʘʢʚʘʪʦʨʽʾ ɹʘʨʝʥʮʦʚʘ ʤʦʨʷ ʚ ʥʘʧʨʷʤʢʫ ʧʽʚʜʝʥʥʦʾ ʦʢʨʘʾʥʠ ʘʨʭʽʧʝʣʘʛʫ ʅʦʚʘ 

ɿʝʤʣʷ. ɹʘʡʢʘʣʴʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʥʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʦʢʨʘʾʥʽ ʤʦʣʦʜʦʾ 

ʧʣʘʪʬʦʨʤʠ. ʊʫʪ ʧʦʨʦʜʠ ʛʽʧʝʨʙʦʨʝʡʩʴʢʦʾ ʩʝʨʽʾ ʟʽʙʨʘʥʽ ʫ ʧʦʣʦʛʽ ʙʨʘʭʽʩʢʣʘʜʢʠ ʟ ʢʫʪʘʤʠ ʧʘʜʽʥʥʷ ʢʨʠʣ ʚʽʜ 

15-20Á ʜʦ 60Á, ʬʦʨʤʫʶʯʠ ʂʘʥʽʥ-ʊʽʤʘʥʩʴʢʝ ʧʘʩʤʦ ʩʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʙʘʡʢʘʣʽʜ, ʘʙʦ ʪʽʤʘʥʽʜ. ʊʽʤʘʥʽʜʠ 

ʨʦʟʙʠʪʽ ʥʘ ʙʣʦʢʠ ʽ ʧʦ ʥʘʩʫʚʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ ʤʝʞʫʶʪʴ ʟ ʬʫʥʜʘʤʝʥʪʦʤ 

ʉɭʇ. ʅʘ ʨʝʰʪʽ ʪʝʨʠʪʦʨʽʾ ʬʫʥʜʘʤʝʥʪ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʦʩʘʜʦʚʠʤ ʯʦʭʣʦʤ, ʫʪʚʦʨʶʶʯʠ ʊʽʤʘʥʦ-ʇʝʯʦʨʩʴʢʫ 

ʧʣʠʪʫ ʥʘ ʩʫʰʽ ʪʘ ɹʘʨʝʥʮʦʚʩʴʢʫ ʧʣʠʪʫ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ɹʘʨʝʥʮʦʚʘ ʤʦʨʷ. ʘʙʦ ɹʘʨʝʥʮʦʚʦ-ʇʝʯʦʨʩʴʢʫ 

ʧʣʘʪʬʦʨʤʫ. ʅʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʚʽʜ ʂʘʥʽʥ-ʊʽʤʘʥʩʴʢʦʛʦ ʧʘʩʤʘ ʚ ʩʪʨʫʢʪʫʨʽ ʊʽʤʘʥʦ-ʇʝʯʦʨʩʴʢʦʾ ʧʣʠʪʠ 

ʤʦʣʦʜʫ ʚʠʜʽʣʷʶʪʴ ʨʷʜ ʩʪʨʫʢʪʫʨ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ ɯʞʤʘ-ʇʝʯʦʨʩʴʢʘ ʟʘʧʘʜʠʥʘ, 

ʄʘʣʦʟʝʤʝʣʴʩʴʢʦ-ʂʦʣʛʫʻʚʩʴʢʘ ʤʦʥʦʢʣʽʥʘʣʴ, ʇʝʯʦʨʦ-ʂʦʣʚʠʥʩʴʢʠʡ ʘʚʣʘʢʦʛʝʥ, ʍʦʨʝʡʚʝʨʩʴʢʘ ʟʘʧʘʜʠʥʘ, 

ɺʘʨʘʥʜʝʡ-ɸʜʟʚʽʥʩʴʢʠʡ ʙʣʦʢ (ʨʠʩ. 2.32). 

 

 
ʈʠʩ. 2.32. ʈʝʛʽʦʥʘʣʴʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʫ ʯʘʩʪʠʥʫ ʊʽʤʘʥʦ-ʇʝʯʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ (Egorov et al., 2021) 

CC BY 

 

https://www.npd.no/globalassets/1-npd/publikasjoner/rapporter-en/geologivurderingbhn-engelsk-lavoppl.pdf


94 
 

ɺ ʘʢʚʘʪʦʨʽʾ ɹʘʨʝʥʮʦʚʘ ʤʦʨʷ (ɹʘʨʝʥʮʦʚʩʴʢʘ ʧʣʠʪʘ) ʚʠʜʽʣʷʻʪʴʩʷ ʜʚʘ ʛʣʠʙʦʢʠʭ ʪʨʦʛʠ. ʆʜʠʥ ʟ ʥʠʭ, 

ʉʭʽʜʥʦʙʘʨʝʥʮʦʚʩʴʢʠʡ, ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʅʦʚʽʡ ɿʝʤʣʽ, ʜʨʫʛʠʡ, ʇʽʚʜʝʥʥʦʙʘʨʝʥʮʦʚʩʴʢʠʡ ï 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʩʫʙʰʠʨʦʪʥʦ, ʧʘʨʘʣʝʣʴʥʦ ʨʦʟʣʦʤʫ, ʱʦ ʨʦʟʜʽʣʷʻ ʛʨʝʥʚʽʣʴʩʴʢʠʡ ʽ ʙʘʡʢʘʣʴʩʴʢʠʡ ʙʣʦʢʠ 

ʬʫʥʜʘʤʝʥʪʫ. ʊʫʪ ʚʩʪʘʥʦʚʣʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ï ʜʦ 14-20 ʢʤ; ʪʦʚʱʠʥʘ ʟʝʤʥʦʾ 

ʢʦʨʠ ʩʢʦʨʦʯʝʥʘ ʜʦ 25-20 ʢʤ.  

 

ʊʘʡʤʠʨʦ-ʇʽʚʥʽʯʥʦʟʝʤʝʣʴʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʚʢʣʶʯʘʻ ʇʽʚʥʽʯʥʦʟʝʤʝʣʴʩʴʢʫ, 

ʇʽʚʥʽʯʥʦʪʘʡʤʠʨʩʴʢʫ, ʇʽʚʜʝʥʥʦʪʘʡʤʠʨʩʴʢʫ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʪʘ ɭʥʽʩʝʡ-ʍʘʪʘʥʟʴʢʠʡ ʥʘʢʣʘʜʝʥʠʡ 

ʧʨʦʛʠʥ. ʇʽʚʥʽʯʥʘ ʯʘʩʪʠʥʘ ʦʙʣʘʩʪʽ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʤʝʞʘʭ ʘʨʭʽʧʝʣʘʛʘ ʇʽʚʥʽʯʥʘ ɿʝʤʣʷ, ʷʢʠʡ ʚʢʣʶʯʘʻ 

ʯʦʪʠʨʠ ʚʝʣʠʢʠʭ ʦʩʪʨʦʚʘ ï ɹʽʣʴʰʦʚʠʢ, ʆʢʪʷʙʨʩʴʢʦʾ ʈʝʚʦʣʶʮʽʾ, ʇʽʦʥʻʨ ʽ ʂʦʤʩʦʤʦʣʝʮʴ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ 

ʦʩʪʨʦʚʽʚ ʟʘʢʨʠʪʘ ʣʴʦʜʦʚʠʢʘʤʠ. ɻʝʦʣʦʛʽʯʥʽ ʩʪʨʫʢʪʫʨʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʩʫʰʽ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʥʘ ʰʝʣʴʬʽ 

ʂʘʨʩʴʢʦʛʦ ʤʦʨʷ ʽ ʤʦʨʷ ʃʘʧʪʻʚʠʭ.  

ʉʪʨʘʪʠʛʨʘʬʽʷ. ʅʘʡʜʘʚʥʽʰʽ ʫʪʚʦʨʝʥʥʷ  ʚʽʜʦʤʽ ʫ ʤʝʞʘʭ ʇʽʚʥʽʯʥʦʪʘʡʤʠʨʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ. 

ʎʝ ʛʥʝʡʩʠ, ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ, ʘʤʬʽʙʦʣʽʪʠ ʽ ʛʨʘʥʽʪʠ ʨʘʥʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ (ʢʘʨʩʴʢʘ ʪʘ ʽʥʰʽ ʩʝʨʽʾ), ʪʦʚʱʠʥʦʶ 

10-11 ʢʤ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴ ʂʘʨʩʴʢʠʡ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ (ʙʨʠʣʫ), ʷʢʠʡ ʨʦʟʤʽʱʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʫ 

ʂʘʨʩʴʢʦʤʫ ʤʦʨʽ. ʅʝʟʛʽʜʥʦ ʥʘ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ ʟʘʣʷʛʘʻ ʟʥʘʯʥʘ ʟʘ ʪʦʚʱʠʥʦʶ (5-10 ʢʤ) ʩʣʘʙʦ 

ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʘ ʩʣʘʥʮʝʚʘ ʪʦʚʱʘ, ʷʢʘ ʚʢʣʶʯʘʻ ʪʘʢʦʞ ʧʨʦʰʘʨʢʠ ʢʦʥʛʣʦʤʝʨʘʪʽʚ, ʢʚʘʨʮʠʪʽʚ, ʤʘʨʤʫʨʽʚ ʪʘ 

ʝʬʫʟʠʚʽʚ ʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʽʟʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ (ʨʠʬʝʶ ʽ ʚʝʥʜʫ). 

ʅʠʞʥʽʡ ʧʘʣʝʦʟʦʡ ʚ ʦʙʩʷʟʽ ʢʝʤʙʨʽʶ, ʦʨʜʦʚʠʢʫ ʽ ʩʠʣʫʨʫ ʧʦʰʠʨʝʥʠʡ ʫ ʤʝʞʘʭ ʇʽʚʥʽʯʥʦʟʝʤʝʣʴʩʴʢʦʾ ʪʘ 

ʇʽʚʜʝʥʥʦʪʘʡʤʠʨʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ (ʨʠʩ. 2.33). ʅʘ ʦʩʪʨʦʚʽ ʂʦʤʩʦʤʦʣʝʮʴ ʪʘ ʆʢʪʷʙʨʩʴʢʦʾ 

ʨʝʚʦʣʶʮʽʾ ʚʽʥ ʩʢʣʘʜʝʥʠʡ ʤʦʨʩʴʢʠʤʠ ʪʝʨʠʛʝʥʥʠʤʠ ʽ ʢʘʨʙʦʥʘʪʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʩʫʤʘʨʥʦʶ ʪʦʚʱʠʥʦʶ 

2,5-6 ʢʤ. ʅʝʟʛʽʜʥʦ ʥʘ ʥʠʭ ʟʘʣʷʛʘʶʪʴ ʣʘʛʫʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʯʝʚʦʥʦʢʦʣʽʨʥʽ ʧʦʨʦʜʠ ʜʝʚʦʥʫ, ʪʦʚʱʠʥʦʶ 

ʜʦ 2,5 ʢʤ.  

 
 

ʈʠʩ. 2.33. ʈʝʛʽʦʥʘʣʴʥʘ ʛʝʦʣʦʛʽʷ ʽ ʩʪʨʫʢʪʫʨʘ ʊʘʡʤʠʨʦ-ʇʽʚʥʽʯʥʦʟʝʤʝʣʴʩʴʢʦʛʦ ʨʝʛʽʦʥʫ (Lorenz et al., 2008) CC BY 4.0 

 

ʇʽʚʜʝʥʥʽʰʝ, ʥʘ ʦ. ʂʦʤʩʦʤʦʣʝʮʴ ʪʘ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʊʘʡʤʠʨʫ ʥʝʟʛʽʜʥʦ ʥʘ ʜʠʩʣʦʢʦʚʘʥʽʡ ʪʦʚʱʽ 

ʥʝʦʧʨʦʪʝʨʦʟʦʶ ʽ ʤʦʞʣʠʚʦ ʢʝʤʙʨʽʶ ʟʘʣʷʛʘʶʪʴ ʰʝʣʴʬʦʚʽ ʫʪʚʦʨʝʥʥʷ ʦʨʜʦʚʠʢʫ, ʩʠʣʫʨʫ ʽ ʜʝʚʦʥʫ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʢʘʨʙʦʥʘʪʘʤʠ ʪʘ ʯʦʨʥʠʤʠ ʩʣʘʥʮʷʤʠ (ʜʦʤʘʥʽʢ) ʩʫʤʘʨʥʦʶ ʪʦʚʱʠʥʦʶ 4,2-7,0 ʢʤ. 

ʅʘ ʭʨʝʙʪʽ ɹʠʨʨʘʥˇʘ ʚʽʜʦʤʽ ʥʘʡʙʽʣʴʰ ʧʦʚʥʽ ʨʦʟʨʽʟʠ ʧʘʣʝʦʟʦʶ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʽ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʪʨʽʘʩʫ. 

ʉʝʨʝʜ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ ʥʠʞʥʴʦʛʦ ʧʘʣʝʦʟʦʶ ʪʫʪ ʪʨʘʧʣʷʶʪʴʩʷ ʯʦʨʥʽ ʛʨʘʧʪʦʣʽʪʦʚʽ ʩʣʘʥʮʽ ʦʨʜʦʚʠʢʫ ʽ 
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ʩʠʣʫʨʫ. ɺʦʥʠ ʟʛʽʜʥʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʙʘʛʘʪʠʤʠ ʬʘʫʥʦʶ ʤʦʨʩʴʢʠʤʠ ʚʘʧʥʷʢʘʤʠ ʜʝʚʦʥʫ, ʪʦʚʱʠʥʦʶ ʜʦ 

1,1 ʢʤ. ɺʠʱʝ, ʯʘʩʪʽʰʝ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʶʪʴ ʤʦʨʩʴʢʽ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʪʫʨʥʝʡʩʴʢʦʛʦ ʽ ʚʽʟʝʡʩʴʢʦʛʦ ʷʨʫʩʽʚ, 

ʪʦʚʱʠʥʦʶ 0,4-1,0 ʢʤ. ʇʝʥʩʽʣʴʚʘʥʽʡ ʽ ʥʠʞʥʷ ʧʝʨʤ ï ʮʝ ʧʝʨʝʚʘʞʥʦ ʪʝʨʠʛʝʥʥʘ ʙʘʨʝʥʮʦʚʩʴʢʘ ʩʝʨʽʷ, ʱʦ 

ʚʢʣʶʯʘʻ ʚʫʛʣʝʥʦʩʥʽ ʚʽʜʢʣʘʜʠ ʟ ʬʣʦʨʦʶ ʪʫʥʛʫʩʴʢʦʛʦ ʪʠʧʫ. ʊʦʚʱʠʥʘ ʩʝʨʽʾ ï 5-6 ʢʤ. ɺʠʱʝ ʥʘ ʧʽʚʜʥʽ ʭʨʝʙʪʘ 

ɹʠʨʨʘʥˇʘ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚʫʣʢʘʥʽʪʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ (ʧʦʢʨʠʚʠ ʙʘʟʘʣʴʪʽʚ ʪʘ ʧʨʦʰʘʨʢʠ ʪʫʬʽʚ) ʥʠʞʥʴʦʛʦ 

ʪʨʽʘʩʫ (ʪʨʘʧʦʚʘ ʬʦʨʤʘʮʽʷ), ʪʦʚʱʠʥʘ ʷʢʠʭ ʩʷʛʘʻ 2-3 ʢʤ.  

ʅʘ ʢʨʘʡʥʴʦʤʫ ʧʽʚʜʥʽ ʦʙʣʘʩʪʽ ʪʨʽʘʩʦʚʽ ʫʪʚʦʨʝʥʥʷ ʟ ʚʝʣʠʢʦʶ ʥʝʟʛʽʜʥʽʩʪʶ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʶʨʩʴʢʠʤʠ ʽ 

ʢʨʝʡʜʦʚʠʤʠ ʪʝʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ ɭʥʽʩʝʡ-ʍʘʪʘʥʟʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʪʦʚʱʠʥʦʶ ʜʦ  7 ʢʤ. 

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ɼʝʢʽʣʴʢʘ ʛʝʥʝʨʘʮʽʡ ʛʨʘʥʽʪʦʾʜʽʚ ʧʨʦʨʠʚʘʶʪʴ ʪʦʚʱʫ ʜʠʩʣʦʢʦʚʘʥʠʭ ʧʦʨʽʜ 

ʥʝʦʧʨʦʪʝʨʦʟʦʶ ʥʘ ʧʽʚʥʦʯʽ ʊʘʡʤʠʨʫ, ʧʽʚʜʥʥʽʡ ʯʘʩʪʠʥʽ ʦ. ʆʢʪʷʙʨʩʴʢʦʾ ʈʝʚʦʣʶʮʽʾ ʽ ʦ. ʂʦʤʩʦʤʦʣʝʮʴ. 

ʈʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ (ʢʘʣʝʜʦʥʩʴʢʽ) ʰʪʦʢʠ ʛʘʙʨʦ ʽ ʛʨʘʥʽʪʥʽ ʙʘʪʦʣʽʪʠ ʧʦʰʠʨʝʥʽ ʥʘ ʧʽʚʥʦʯʽ ʘʨʭʽʧʝʣʘʛʫ. 

ɯʥʪʨʫʟʠʚʥʽ ʪʽʣʘ ʪʨʘʧʦʚʦʾ ʬʦʨʤʘʮʽʾ ʧʦʰʠʨʝʥʽ ʥʘ ʧʽʚʜʥʽ ʊʘʡʤʠʨʫ, ʜʝ ʫʪʚʦʨʶʶʪʴ ʯʠʩʣʝʥʥʽ ʩʠʣʠ, ʜʘʡʢʠ, 

ʰʪʦʢʠ ʜʦʣʝʨʠʪʽʚ ʽ ʛʘʙʨʦ-ʜʦʣʝʨʠʪʽʚ. ɰʭ ʚʽʢ, ʷʢ ʽ ʥʘ ʉʠʙʽʨʩʴʢʽʡ ʧʣʘʪʬʦʨʤʽ, ʧʝʨʝʚʘʞʥʦ ʪʨʽʘʩʦʚʠʡ, ʭʦʯʘ 

ʦʢʨʝʤʽ ʽʥʪʨʫʟʽʾ ʤʘʶʪʴ ʧʝʨʤʩʴʢʠʡ ʚʽʢ. ʋ ʮʽʡ ʯʘʩʪʠʥʽ ʧʽʚʦʩʪʨʦʚʘ ʥʝʚʝʣʠʢʽ ʪʽʣʘ ʣʫʞʥʠʭ ʛʨʘʥʽʪʽʚ, ʩʽʻʥʽʪʽʚ ʽ 

ʥʝʬʝʣʽʥʦʚʠʭ ʩʽʻʥʽʪʽʚ ʧʽʟʥʴʦʪʨʽʘʩʦʚʦʛʦ ʚʽʢʫ ʧʨʦʨʠʚʘʶʪʴ ʜʠʩʣʦʢʦʚʘʥʽ ʪʦʚʱʽ ʧʘʣʝʦʟʦʶ ʽ ʪʨʽʘʩʫ. 

ʊʝʢʪʦʥʽʢʘ. ʊʘʡʤʠʨʦ-ʇʽʚʥʽʯʥʦʟʝʤʝʣʴʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʚʢʣʶʯʘʻ ʂʘʨʩʴʢʠʡ ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ 

ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ ʪʘ ʜʝʢʽʣʴʢʘ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ ʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʢʦʣʘʞ ʪʝʨʝʡʥʽʚ (ʨʠʩ. 2.34). 

ʂʘʨʩʴʢʠʡ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ʊʘʡʤʠʨʩʴʢʦʛʦ ʧ-ʚʘ. ɹʽʣʴʰʘ ʡʦʛʦ ʯʘʩʪʠʥʘ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʚʦʜʘʤʠ ʂʘʨʩʴʢʦʛʦ ʤʦʨʷ.  

ʇʽʚʥʽʯʥʦʟʝʤʝʣʴʩʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʦʩʪʨʦʚʘʭ ʂʦʤʩʦʤʦʣʝʮʴ, ʇʽʦʥʝʨ ʽ ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʦʩʪʨʦʚʘ ʆʢʪʷʙʨʩʴʢʦʾ ʈʝʚʦʣʶʮʽʾ. ɺʦʥʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʢʘʣʝʜʦʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ. 

ʇʦʰʠʨʝʥʽ ʙʨʘʭʽʘʥʪʠʢʣʽʥʘʣʽ ʽ ʣʽʥʽʡʥʽ ʘʥʪʠʢʣʽʥʘʣʽ, ʧʦʨʫʰʝʥʽ ʥʘʩʫʚʘʤʠ ʩʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ. 

ʇʽʚʥʽʯʥʦʪʘʡʤʠʨʩʴʢʘ (ʎʝʥʪʨʘʣʴʥʘ) ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʤʦʨʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʙʘʡʢʘʣʽʜ ʪʘ ʨʦʟʤʽʱʝʥʘ ʫ 

ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʊʘʡʤʠʨʫ, ʦʩʪʨʦʚʽ ɹʦʣʴʰʝʚʽʢ, ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʦʩʪʨʦʚʘ ʆʢʪʷʙʨʩʴʢʦʾ 

ʈʝʚʦʣʶʮʽʾ ʪʘ ʫ ʂʘʨʩʴʢʦʤʫ ʤʦʨʽ. ʆʩʽ ʙʘʡʢʘʣʴʩʴʢʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʩʪʨʫʢʪʫʨ, ʧʦʨʫʰʝʥʠʭ ʧʨʘʚʦʩʪʦʨʦʥʥʽʤʠ 

ʟʩʫʚʘʤʠ, ʧʽʜʢʠʜʘʤʠ ʽ ʥʘʩʫʚʘʤʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʧʽʚʥʽʯ- ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ. ɸʤʧʣʽʪʫʜʠ ʧʝʨʝʤʽʱʝʥʴ ʧʦ 

ʥʘʩʫʚʘʭ ʜʦʩʷʛʘʶʪʴ 20-25 ʢʤ. ʇʦ ɻʦʣʦʚʥʦʤʫ ʊʘʡʤʠʨʩʴʢʦʤʫ ʨʦʟʣʦʤʫ ʥʘ ʇʽʚʥʽʯʥʦʪʘʡʤʠʨʩʴʢʫ ʩʢʣʘʜʯʘʩʪʫ 

ʩʠʩʪʝʤʫ ʥʘʩʫʥʫʪʠʡ ʂʘʨʩʴʢʠʡ ʤʘʩʠʚ. 
 

 
ʈʠʩ. 2.34. ʉʭʝʤʘʪʠʯʥʘ ʪʝʢʪʦʥʽʯʥʘ ʢʘʨʪʘ ʊʘʡʤʠʨʫ (Malitch et al., 2022) CC BY 

https://www.mdpi.com/minerals/minerals-12-01463/article_deploy/html/images/minerals-12-01463-g001.png 

 

ʅʘʡʤʦʣʦʜʰʫʶ ʻ ʇʽʚʜʝʥʥʦʪʘʡʤʠʨʩʴʢʘ (ɹʠʨʨʘʥˇʩʴʢʘ) ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʘʥʥʽʭ 

ʢʽʤʤʝʨʽʜ. ɺʽʜ ʇʽʚʥʽʯʥʦʪʘʡʤʠʨʩʴʢʦʾ ʩʠʩʪʝʤʠ ʚʦʥʘ ʚʽʜʜʽʣʝʥʘ ʇʷʩʠʥʦ-ʌʘʜʜʻʻʚʩʴʢʠʤ ʥʘʩʫʚʦʤ ʧʽʚʜʝʥʥʦʾ 

ʚʝʨʛʝʥʪʥʦʩʪʽ. ɼʣʷ ʩʠʩʪʝʤʠ ʭʘʨʘʢʪʝʨʥʽ ʚʫʟʴʢʽ ʩʫʙʰʠʨʦʪʥʦ ʦʨʽʻʥʪʦʚʘʥʽ ʩʢʣʘʜʢʠ, ʧʦʨʫʰʝʥʽ 

ʩʫʙʰʠʨʦʪʥʠʤʠ ʨʦʟʣʦʤʘʤʠ 
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ɭʥʽʩʝʡ-ʍʘʪʘʥʟʴʢʠʡ (ʍʘʪʘʥʟʴʢʦ-ʇʷʩʠʥʩʴʢʠʡ) ʥʘʢʣʘʜʝʥʠʡ ʧʨʦʛʠʥ ʧʝʨʝʢʨʠʚʘʻ ʛʣʠʙʠʥʥʠʡ ʨʦʟʣʦʤ, 

ʷʢʠʡ ʻ ʤʝʞʝʶ ʉʠʙʽʨʩʴʢʦʾ ʜʦʢʝʤʙʨʽʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʽ ʇʽʚʜʝʥʥʦʪʘʡʤʠʨʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ. 

ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʂʘʨʩʴʢʦʛʦ ʤʦʨʷ ʨʦʟʪʘʰʦʚʘʥʘ ʇʽʚʥʽʯʥʦʢʘʨʩʴʢʘ ʟʘʧʘʜʠʥʘ, ʷʢʘ ʟʘʧʦʚʥʝʥʘ 

ʧʘʣʝʦʟʦʻʤ ʽ ʤʝʟʦʟʦʻʤ. ɼʦʢʝʤʙʨʽʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ ʚ ʾʾ ʤʝʞʘʭ ʟʘʥʫʨʝʥʠʡ ʥʘ ʛʣʠʙʠʥʫ 12-20 ʢʤ.  

 

ʋʨʘʣʴʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ. ɻʝʦʛʨʘʬʽʯʥʦ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʄʫˇʦʜʞʘʨʠ, ʇʽʚʜʝʥʥʠʡ ʋʨʘʣ (ʜʦ 

ʰʠʨʦʪʠ ʤ. ʏʝʣʷʙʽʥʩʴʢʘ), ʉʝʨʝʜʥʽʡ ʋʨʘʣ (ʜʦ ʛ. ʇʨʦʣʶʜʦʚ ʂʘʤʽʥʴ, ʤʽʩʮʝ ʟʯʣʝʥʫʚʘʥʥʷ ʟ ʊʽʤʘʥʦʤ), 

ʇʽʚʥʽʯʥʠʡ (ʜʦ ʛ. ʅʘʨʦʜʥʘ), ʇʦʣʷʨʥʠʡ (ʜʦ ʛ. ʂʦʥʩʪʷʥʪʠʥʽʚ ʂʘʤʽʥʴ), ʇʘʡ-ʍʦʡ (ʧʽʚʦʩʪʨʽʚ ʖʛʦʨʩʴʢʠʡ), ʦ. 

ɺʘʡʛʘʯ ʽ ʘʨʭʽʧʝʣʘʛ ʅʦʚʘ ɿʝʤʣʷ. ʇʽʚʥʽʯʥʠʡ ʽ ʇʽʚʜʝʥʥʠʡ ʦʩʪʨʦʚʠ ʅʦʚʦʾ ɿʝʤʣʽ ʨʦʟʜʽʣʝʥʽ ʧʨʦʪʦʢʦʶ 

ʄʘʪʦʯʢʠʥ ʐʘʨ, ʘ ʚʽʜ ʦ. ɺʘʡʛʘʯ ʘʨʭʽʧʝʣʘʛ ʚʽʜʜʽʣʝʥʠʡ ʧʨʦʪʦʢʦʶ ʂʘʨʩʴʢʽ ɺʦʨʦʪʘ. ʎʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ 

ʦ. ʇʽʚʥʽʯʥʠʡ ʧʝʨʝʢʨʠʪʘ ʣʴʦʜʦʚʠʢʦʤ. 

ɼʽʣʠʪʴʩʷ ʥʘ ʜʚʽ ʩʠʩʪʝʤʠ ʇʘʡʭʦʡʩʴʢʦ-ʅʦʚʦʟʝʤʝʣʴʩʴʢʫ (ʨʘʥʥʴʦʢʽʤʤʝʨʽʡʩʴʢʫ) ʽ ʋʨʘʣʴʩʴʢʫ 

(ʛʝʨʮʠʥʩʴʢʫ). ʋʨʘʣʴʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʥʘ ʟʘʭʦʜʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʘʩʫʥʫʪʠʤ ʥʘ ʉɭʇ 

ʘʩʠʤʝʪʨʠʯʥʠʤ ʇʝʨʝʜʫʨʘʣʴʩʴʢʠʤ ʧʝʨʝʜʦʚʠʤ ʧʨʦʛʠʥʦʤ, ʥʘ ʩʭʦʜʽ ï ʩʢʣʘʜʢʠ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ 

ʤʝʟʦʢʘʡʥʦʟʦʻʤ ʽ ʫʪʚʦʨʶʶʪʴ ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʫ ʽ ʊʫʨʘʥʩʴʢʫ ʤʦʣʦʜʽ ʧʣʘʪʬʦʨʤʠ. 

ʉʪʨʘʪʠʛʨʘʬʽʷ. ʈʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʫʪʚʦʨʝʥʥʷ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ʇʽʚʜʝʥʥʦʛʦ ʋʨʘʣʫ (ɹʘʰʢʠʨʩʴʢʠʡ ʘʥʪʠʢʣʽʥʦʨʽʡ) ʽ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʾ ʩʤʫʛʠ 

ʙʣʦʢʦʚʠʭ ʧʽʜʥʷʪʴ ʎʝʪʨʘʣʴʥʦʫʨʘʣʴʩʴʢʦʾ ʤʝʛʘʟʦʥʠ (ʋʣʫʪʘʫ, ʂʚʘʨʢʫʰʩʴʢʝ, ʍʘʨʙʝʡʩʴʢʝ). ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʽ 

ʚʠʭʦʜʠ ʛʥʝʡʩʽʚ, ʤʽʛʤʘʪʠʪʽʚ, ʢʨʠʩʪʘʣʦʩʣʘʥʮʽʚ, ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʘʤʬʽʙʦʣʽʪʽʚ, ʤʘʨʤʫʨʽʚ ʥʘ 

ɹʘʰʢʠʩʴʢʦʛʤʫ ʧʽʜʥʷʪʪʽ, ʜʝ ʚʦʥʠ ʦʙôʻʜʥʫʶʪʴʩʷ ʫ ʪʘʨʪʘʩʴʢʘ ʩʚʽʪʫ, ʪʦʚʱʠʥʦʶ ʜʦ 5 ʢʤ.  

ʅʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʦʢʨʘʾʥʽ ʦ. ʇʽʚʥʽʯʥʠʡ ʘʨʭʽʧʝʣʘʛʫ ʅʦʚʘ ɿʝʤʣʷ ʚʽʜʦʤʽ ʚʠʭʦʜʠ 

ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʤʘʨʤʫʨʽʚ, ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʣʘʥʮʽʚ ʽ ʘʤʬʽʙʦʣʽʪʽʚ ʟ ʨʘʜʽʦʣʦʛʽʯʥʠʤ ʚʽʢʦʤ 1,5-1,6 Ga. 

ʎʝ ʯʘʩʪʠʥʘ ɹʘʨʝʥʮʦʚʩʴʢʦʾ (ʉʚʘʣʴʙʘʨʜʩʴʢʦʾ) ʜʦʢʝʤʙʨʽʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʧʽʚʥʽʯʥʽʡ 

ʯʘʩʪʠʥʽ ɹʘʨʝʥʮʦʚʘ ʤʦʨʷ. 

ʇʽʟʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʚʠʭʦʜʷʪʴ ʚ ʤʝʞʘʭ ɹʘʰʢʠʨʩʴʢʦʛʦ ʘʥʪʠʢʣʽʥʦʨʽʶ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʠʡ 

ʪʠʧʦʚʠʡ ʨʦʟʨʽʟ ʨʠʬʝʶ (ʨʠʬʝʡ ʥʝ ʚʢʣʶʯʝʥʠʡ ʫ ʄʉʐ, ʘʣʝ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʨʝʛʽʦʥʘʣʴʥʽʡ 

ʩʪʨʘʪʠʛʨʘʬʽʾ) ï ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ, ʚʧʝʨʰʝ ʚʠʜʽʣʝʥʦʛʦ ʪʘ ʥʘʟʚʘʥʦʛʦ ʟʘ ʜʘʚʥʴʦʤʫ 

ʥʘʡʤʝʥʫʚʘʥʥʶ ʋʨʘʣʴʩʴʢʠʭ ʛʽʨ ʄ.ʉ. ʐʘʪʩʴʢʠʤ ʫ 1945 ʨʦʮʽ.  

 
ʄ.ʉ. ʐʘʪʩʴʢʠʡ (895-1960). ɻʝʦʣʦʛ-ʪʝʢʪʦʥʽʩʪ, ʚʚʽʚ ʫ ʥʘʫʢʦʚʫ ʣʽʪʝʨʘʪʫʨʫ ʪʝʨʤʽʥʠ çʨʠʬʝʡè, 

çʙʘʡʢʘʣʴʩʴʢʘ ʩʢʣʘʜʯʘʩʪʽʩʪʴè ʪʘ ʽʥ. 
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ʈʠʬʝʡ ï ʮʝ ʨʠʪʤʽʯʥʦ ʧʦʙʫʜʦʚʘʥʘ ʪʦʚʱʘ, ʢʦʞʝʥ ʨʠʪʤ ʷʢʦʾ ʧʦʯʠʥʘʻʪʴʩʷ 

ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʢʚʘʨʮʦʚʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ ʽ ʢʚʘʨʮʠʪʘʤʠ ʽ ʟʘʚʝʨʰʫʻʪʴʩʷ 

ʘʣʝʚʨʦʣʽʪʘʤʠ, ʩʣʘʥʮʷʤʠ, ʜʦʣʦʤʽʪʘʤʠ, ʚʘʧʥʷʢʘʤʠ. ɿʥʠʟʫ ʚʠʜʽʣʷʶʪʴʩʷ: ʙʫʨʟʷʥʩʴʢʘ 

ʩʝʨʽʷ (ʥʠʞʥʽʡ ʨʠʬʝʡ), 4,5 ʢʤ, ʶʨʤʘʪʠʥʩʴʢʘ ʩʝʨʽʷ (ʩʝʨʝʜʥʽʡ ʨʠʬʝʡ), ʙʽʣʴʰʝ 2 ʢʤ, 

ʪʘ ʢʘʨʘʪʘʫʩʴʢʘ ʩʝʨʽʷ (ʚʝʨʭʥʽʡ ʨʠʬʝʡ), 5 ʢʤ. ʉʝʨʽʾ ʟʘʣʷʛʘʶʪʴ ʥʝʟʛʽʜʥʦ ʦʜʥʘ ʥʘ 

ʦʜʥʽʡ. ʋ ʩʢʣʘʜʽ ʙʫʨʟʷʥʩʴʢʦʾ ʽ ʶʨʤʘʪʠʥʩʴʢʦʾ ʩʝʨʽʾ ʪʨʘʧʣʷʶʪʴʩʷ ʧʣʘʩʪʦʚʽ ʧʦʢʣʘʜʠ 

ʩʠʜʝʨʠʪʦʚʠʭ ʟʘʣʽʟʥʠʭ ʨʫʜ ʽ ʙʫʨʠʭ ʟʘʣʽʟʥʷʢʽʚ. ɿʘʚʝʨʰʫʻ ʨʦʟʨʽʟ ʚʝʨʭʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʘʰʠʥʩʴʢʘ ʩʝʨʽʷ. 

ɺʦʥʘ ʩʢʣʘʜʝʥʘ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ ʣʘʛʫʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, ʪʦʚʱʠʥʦʶ 2 ʢʤ. ɿʘ ʚʽʢʦʤ 

(750-950 ʄʘ) ʩʝʨʽʷ ʚʽʜʥʝʩʝʥʘ ʜʦ ʚʝʥʜʫ, ʷʢʠʡ ʻ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʘʥʘʣʦʛʦʤ ʝʜʽʘʢʘʨʽʶ ʄʉʐ ʽ ʪʘʢ ʩʘʤʦ ʷʢ 

ʽ ʨʠʬʝʡ ʻ ʨʝʛʽʦʥʘʣʴʥʠʤ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʧʽʜʨʦʟʜʽʣʦʤ. 

ʅʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʫʪʚʦʨʝʥʥʽ ʚʽʜʦʤʽ ʪʘʢʦʞ ʥʘ ʧ-ʚʽ ʇʘʡ-ʍʦʡ, ʦʩʪʨʦʚʘʭ ɺʘʡʛʘʯ ʪʘ ʇʽʚʜʝʥʥʠʡ (ʘʨʭ. 

ʅʦʚʘ ɿʝʤʣʷ). ʊʫʪ ʚʠʚʯʝʥʽ ʧʦʤʽʨʥʦ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʪʝʨʠʛʝʥʥʽ, ʪʝʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʠʪʽ, ʪʝʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʽ ʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʧʦʨʦʜʠ, ʪʦʚʱʠʥʦʶ ʜʦ 6 ʢʤ.  

ʇʘʣʝʦʟʦʡ ʫʪʚʦʨʝʥʠʡ ʚʽʜʢʣʘʜʘʤʠ, ʧʦʯʠʥʘʶʯʠ ʟ ʦʨʜʦʚʠʢʘ ʽ ʟʘʢʽʥʯʫʶʯʠ ʧʝʨʤʩʴʢʦʶ ʩʠʩʪʝʤʦʶ. 

ʃʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʧʘʣʝʦʟʦʶ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʜʣʷ ʟʘʭʽʜʥʦʛʦ ʽ ʩʭʽʜʥʦʛʦ ʩʭʠʣʽʚ (ʤʝʛʘʟʦʥ) ʋʨʘʣʫ. ʂʝʤʙʨʽʡ 

ʥʘ ʋʨʘʣʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦ ʥʝʧʦʚʥʠʡ ʽ ʧʦʰʠʨʝʥʠʡ ʦʙʤʝʞʝʥʦ. ɺʽʥ ʚʽʜʦʤʠʡ ʥʘ ʟʘʭʽʜʥʦʤʫ ʩʭʠʣʽ ʋʨʘʣʫ 

(ʉʘʢʤʘʨʩʴʢʘ ʟʦʥʘ), ʜʝ ʜʦ ʥʴʦʛʦ ʚʽʜʥʝʩʝʥʘ ʪʦʚʱʘ ʜʽʘʙʘʟʦʚʠʭ ʧʦʨʬʽʨʠʪʽʚ ʽ ʪʫʬʽʚ ʟ ʣʽʥʟʘʤʠ ʘʨʭʝʦʮʽʘʪʦʚʠʭ 

ʚʘʧʥʷʢʽʚ. ɺʦʜʥʦʯʘʩ, ʥʘ ʦʩʪʨʦʚʘʭ ʅʦʚʦʾ ɿʝʤʣʽ ʢʝʤʙʨʽʡ ʩʢʣʘʜʝʥʠʡ ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ 

ʚʘʧʥʷʢʽʚ. ʁʦʛʦ ʪʦʚʱʠʥʘ ʪʫʪ ʧʝʨʝʚʠʱʫʻ 1,1 ʢʤ. 
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ʆʨʜʦʚʠʢ ʧʦʰʠʨʝʥʠʡ ʫ ʤʝʞʘʭ ʷʢ ʟʘʭʽʜʥʦʾ, ʪʘʢ ʽ ʚ ʩʭʽʜʥʦʾ ʤʝʛʘʟʦʥ ʋʨʘʣʫ. ʋ ʩʢʣʘʜʽ ɿʘʭʽʜʥʦʾ ʤʝʛʘʟʦʥʠ 

ʚʠʜʽʣʷʶʪʴ ʰʝʣʴʬʦʚʫ ɹʽʣʴʩʴʢʦ-ɭʣʝʮʴʢʫ ʟʦʥʫ, ʜʝ ʚ ʨʦʟʨʽʟʘʭ ʧʝʨʝʚʘʞʘʶʪʴ ʢʦʥʛʣʦʤʝʨʘʪʠ, ʧʽʩʢʦʚʠʢʠ, 

ʚʘʧʥʷʢʠ ʽ ʜʦʣʦʤʽʪʠ, ʪʘ ʛʣʠʙʦʢʦʚʦʜʥʫ ɿʽʣʽʾʨʩʴʢʦ-ʃʝʤʚʽʥʩʢʫ ʟʦʥʫ, ʜʝ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʤʘʶʪʴ ʛʣʠʥʠʩʪʦ-

ʢʨʝʤʝʥʠʩʪʽ ʩʣʘʥʮʽ. ʋ ʤʝʞʘʭ ʩʭʽʜʥʦʾ ʤʝʛʘʟʦʥʠ ʋʨʘʣʫ ʜʦʤʽʥʫʶʪʴ ʚʫʣʢʘʥʦʛʝʥʥʽ ʪʦʚʱʽ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ 

ʩʢʣʘʜʫ (ʪʦʣʝʾʪʦʚʽ ʙʘʟʘʣʴʪʠ, ʘʥʜʝʟʠʪʠ, ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʠ ʽ ʾʭ ʪʫʬʠ), ʩʝʨʝʜ ʷʢʠʭ ʪʨʘʧʣʷʶʪʴʩʷ ʷʰʤʦʾʜʠ. 

ʊʦʚʱʠʥʘ ʦʨʜʦʚʠʢʫ ï 1,5-2,0 ʢʤ.  

ʉʠʣʫʨ ʤʘʻ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ. ʗʢ ʽ ʚ ʦʨʜʦʚʠʢʫ, ʥʘ ʟʘʭʽʜʥʦʤʫ ʩʭʠʣʽ ʋʨʘʣʫ ʪʘ ʥʘ ʅʦʚʽʡ ɿʝʤʣʽ ʫ ʡʦʛʦ 

ʩʢʣʘʜʽ ʧʝʨʝʚʘʞʘʶʪʴ ʢʘʨʙʦʥʘʪʥʽ ʬʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʨʠʬʦʛʝʥʥʽ ʚʘʧʥʷʢʠ, ʘ ʪʘʢʦʞ ʚʫʛʣʠʩʪʦ-ʛʣʠʥʠʩʪʦ-

ʢʨʝʤʝʥʠʩʪʽ ʩʣʘʥʮʽ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ. ɿʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʮʠʭ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ ï 1,5 ʢʤ. ʅʘ 

ʩʭʽʜʥʦʤʫ ʩʭʠʣʽ ʧʦʰʠʨʝʥʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʧʦʨʦʜʠ ʪʦʚʱʠʥʦʶ 2,5-3,0 ʢʤ.  

ɼʝʚʦʥ ʚʽʜʦʤʠʡ ʫ ʙʽʣʴʰʦʩʪʽ ʩʪʨʫʢʪʫʨʥʠʭ ʟʦʥ ʋʨʘʣʫ, ʇʘʡ-ʍʦʶ ʽ ʅʦʚʦʾ ɿʝʤʣʽ. ʅʘ ʟʘʭʽʜʥʦʤʫ ʩʭʠʣʽ ʚʽʥ 

ʩʢʣʘʜʝʥʠʡ ʤʦʨʩʴʢʠʤʠ ʨʠʬʦʛʝʥʥʠʤʠ ʚʘʧʥʷʢʘʤʠ, ʟʘʤʽʱʫʶʯʠʩʴ ʚʽʜʥʦʩʥʦ ʛʣʠʙʦʢʦʚʦʜʥʠʤʠ ʘʨʛʽʣʽʪʘʤʠ ʫ 

ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ (ɿʽʣʘʾʨʩʴʢʦ-ʃʝʤʚʽʠʥʩʴʢʘ ʟʦʥʘ). ʅʘ ʩʭʽʜʥʦʤʫ ʩʭʠʣʽ ʰʠʨʦʢʠʡ ʨʦʟʚʠʪʦʢ ʤʘʶʪʴ 

ʚʫʣʢʘʥʽʯʥʽ ʫʪʚʦʨʝʥʥʷ. ʎʝ ʪʦʚʱʽ ʙʘʟʘʣʴʪʽʚ, ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʽʚ, ʘʜʝʟʠʪʽʚ ʽ ʾʭ ʪʫʬʽʚ ʟ ʧʨʦʰʘʨʢʘʤʠ ʷʰʤ ʽ 

ʷʰʤʦʾʜʽʚ, ʘ ʪʘʢʦʞ ʪʠʨʝʛʝʥʥʦ-ʛʣʠʥʠʩʪʽ ʪʘ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʟʥʘʯʥʦʾ ʪʦʚʱʠʥʠ. ʊʘʢ, ʫ 

ʄʘˇʥʽʪʦˇʦʨʩʴʢʦʤʫ ʩʠʥʢʣʽʥʦʨʽʾ ʪʦʚʱʠʥʘ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʜʝʚʦʥʫ ʩʷʛʘʻ 10 ʢʤ.  

ʂʘʨʙʦʥ ʫ ʢʘʨʙʦʥʘʪʥʠʭ ʬʘʮʽʷʭ ʧʦʰʠʨʝʥʠʡ ʥʘ ʟʘʭʽʜʥʦʤʫ ʩʭʠʣʽ ʋʨʘʣʫ. ʎʝ ʪʫʨʥʝʡʩʴʢʠʡ, ʚʽʟʝʡʩʴʢʠʡ, 

ʩʝʨʧʫʭʦʚʩʴʢʠʡ, ʙʘʰʢʠʨʩʴʢʠʡ ʽ ʤʦʩʢʦʚʩʴʢʠʡ ʷʨʫʩʠ ʩʫʤʘʨʥʦʶ ʪʦʚʱʠʥʦʶ ʜʦ 2,5 ʢʤ, ʷʢʽ ʧʦʨʷʜ ʟ ʽʥʰʠʤʠ 

ʛʝʦʣʦʛʘʤʠ, ʚʠʚʯʘʣʠʩʴ ʧʨʦʬʝʩʦʨʦʤ ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʆ.ʃ. ɽʡʥʦʨʦʤ. ʅʘ ʧʽʚʜʥʽ ʟʘʭʽʜʥʦʛʦ ʩʭʠʣʫ 

ʢʘʨʙʦʥʘʪʥʽ ʫʪʚʦʨʝʥʥʷ ʟʘʤʽʱʫʶʪʴʩʷ ʬʣʽʰʦʾʜʥʠʤʠ (ʟʽʣʘʾʨʩʴʢʘ ʩʝʨʽʷ). ʅʘ ʧʽʚʥʦʯʽ ʧʦʰʠʨʝʥʽ ʚʫʛʣʝʥʦʩʥʽ 

ʪʦʚʱʽ (ʂʽʟʝʣʦʚʩʴʢʠʡ ʙʘʩʝʡʥ). ʅʘ ʩʭʽʜʥʦʤʫ ʩʭʠʣʽ ʧʝʨʝʚʘʞʘʶʪʴ ʛʨʫʙʦʫʣʘʤʢʦʚʽ ʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʫʪʚʦʨʝʥʥʷ 

ʷʢ ʦʩʥʦʚʥʦʛʦ, ʪʘʢ ʽ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ, ʪʦʚʱʠʥʦʶ ʜʦ 2,3 ʢʤ. ʋ ʚʝʨʭʥʽʭ ʯʘʩʪʠʥʘʭ ʨʦʟʨʽʟʫ ʟôʷʚʣʷʶʪʴʩʷ 

ʧʨʦʰʘʨʢʠ ʢʦʥʛʣʦʤʝʨʘʪʽʚ. ʂʘʩʠʤʦʚʩʴʢʠʡ ʽ ʛʞʝʣʴʩʴʢʠʡ ʷʨʫʩʠ ʚʽʜʦʤʽ ʪʽʣʴʢʠ ʥʘ ɿʘʭʽʜʥʦʤʫ ʩʭʠʣʽ ʋʨʘʣʫ ʽ 

ʫ ʇʝʨʝʜʫʨʘʣʴʩʴʢʦʤʫ ʧʨʦʛʠʥʽ. ɻʨʫʙʦʫʣʘʤʢʦʚʽ ʧʦʨʦʜʠ, ʱʦ ʧʦʰʠʨʝʥʽ ʥʘʡʩʭʽʜʥʽʰʝ, ʟʘʤʽʱʫʶʪʴʩʷ 

ʛʣʠʙʦʢʦʚʦʜʥʠʤʠ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʠʤʠ ʪʦʚʱʘʤʠ ʧʨʠʦʩʴʦʚʦʾ ʟʦʥʠ ʇʝʨʝʜʫʨʘʣʴʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʘ ʥʘ 

ʟʘʭʦʜʽ ï ʤʽʣʢʦʚʦʜʥʦʤʦʨʩʴʢʠʤʠ ʚʘʧʥʷʢʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʧʦʰʠʨʝʥʽ ʨʠʬʠ (ʨʠʬ ɺʦʩʢʨʝʩʝʥʢʘ ʪʘ ʽʥ.). 

 
ʆ.ʃ. ɽʡʥʦʨ (1908-1991). ʇʨʦʬʝʩʦʨ ʛʝʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, 

ʜʦʩʣʽʜʥʠʢ ʢʘʨʙʦʥʫ ʋʨʘʣʫ, ʊʘʡʤʠʨʫ, ʉʝʨʝʜʥʴʦʾ ɸʟʽʾ, ʉʭʽʜʥʦʛʦ ʉʠʙʽʨʫ 

 

ʇʝʨʤʩʴʢʽ ʚʽʜʢʣʘʜʠ ʟʘʧʦʚʥʶʶʪʴ ʇʝʨʝʜʫʨʘʣʴʩʴʢʠʡ ʧʨʦʛʠʥ (ʘʩʝʣʴʩʴʢʠʡ, 

ʩʘʤʘʨʩʴʢʠʡ, ʘʨʪʠʥʩʴʢʠʡ ʽ ʢʫʥʛʫʨʩʴʢʠʡ ʷʨʫʩʠ ʥʠʞʥʴʦʛʦ, ʧʨʠʫʨʘʣʴʩʴʢʦʛʦ ʚʽʜʜʽʣʫ 

ʄʉʐ). ʎʝ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʠʛʝʥʥʽ ʧʦʨʦʜʠ ʟ ʨʠʬʦʚʠʤʠ ʤʘʩʠʚʘʤʠ 

(ʚʦʜʦʨʦʩʪʝʚʠʤʠ, ʢʨʽʥʦʾʜʥʦ-ʬʫʟʫʣʽʥʽʜʦʚʠʤʠ, ʧʘʣʘʝʦʧʣʽʟʽʥʦʚʠʤʠ), ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ 

ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʚ ɹʘʰʢʠʨʽʾ (ʪ.ʟ. ʰʠʭʘʥʠ ï ʐʘʭ-ʊʘʫ, ʊʨʘ-ʊʘʫ, ʖʨʘʢ-ʊʘʫ). 

ʈʦʟʤʽʨʠ ʨʠʬʽʚ ʩʪʘʥʦʚʣʷʪʴ ʜʝʢʽʣʴʢʘ ʢʽʣʦʤʝʪʨʽʚ ʫ ʧʣʘʥʽ, ʪʦʚʱʠʥʘ ï ʧʝʨʰʽ ʩʦʪʥʽ 

ʤʝʪʨʽʚ.  

ʂʫʥʛʫʨʩʴʢʠʡ ʷʨʫʩ ʩʢʣʘʜʝʥʠʡ ʝʚʘʧʦʨʠʪʘʤʠ, ʪʦʚʱʠʥʦʶ ʜʦ 1 ʢʤ. ɿʘʛʘʣʴʥʘ ʞ ʪʦʚʱʠʥʘ ʥʠʞʥʴʦʛʦ 

ʚʽʜʜʽʣʫ ï ʜʦ 6-8 ʢʤ. ʈʝʰʪʘ ʧʝʨʤʽ ï ʮʝ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʣʘʛʫʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʫʬʽʤʩʴʢʦʛʦ, 

ʢʘʟʘʥʩʴʢʦʛʦ ʽ ʪʘʪʘʨʩʴʢʦʛʦ ʨʝʛʽʦʷʨʫʩʽʚ, ʩʫʤʘʨʥʦʶ ʪʦʚʱʠʥʦʶ ʜʦ 1,5 ʢʤ.  

ʊʨʽʘʩ ʧʦʰʠʨʝʥʠʡ ʣʦʢʘʣʴʥʦ. ɺ ʄʘˇʥʽʪʦˇʦʨʩʴʢʦʤʫ ʩʠʥʢʣʽʥʦʨʽʾ ʜʦ ʪʨʽʘʩʫ ʚʽʜʥʝʩʝʥʦ ʛʣʠʥʠ, 

ʢʦʥʛʣʦʤʝʨʘʪʠ, ʟʘʣʽʟʠʩʪʦ-ʙʦʢʩʠʪʦʚʽ ʨʫʜʠ. ɺ ɿʘʫʨʘʣʣʽ ʪʨʽʘʩ ʚʫʛʣʝʥʦʩʥʠʡ (ʯʝʣʷʙʽʥʩʴʢʘ ʩʝʨʽʷ, 2,1 ʢʤ), ʥʘ 

ʇʘʡ-ʍʦʾ ï ʯʝʚʦʥʦʢʦʣʽʨʥʠʡ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʫʣʢʘʥʦʛʝʥʥʠʭ ʧʦʨʽʜ. ʅʘ ʇʘʡ-ʍʦʾ, ʅʦʚʽʡ ɿʝʤʣʽ ʽ ʂʘʨʩʴʢʽʡ 

ʟʘʧʘʜʠʥʽ (ʷʢ ʽ ʫ ʇʽʚʜʝʥʥʦʤʫ ʊʘʡʤʠʨʽ) ʚʠʜʽʣʷʻʪʴʩʷ ʜʠʩʣʦʢʦʚʘʥʘ ʙʘʨʝʥʮʦʚʩʴʢʘ ʩʝʨʽʷ, ʚʽʢ ʷʢʦʾ ʚʽʜ 

ʚʝʨʭʥʴʦʛʦ ʢʘʨʙʦʥʫ ʜʦ ʪʨʽʘʩʫ. ɹʽʣʴʰ ʤʦʣʦʜʽ ʤʝʟʦʢʘʡʥʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʥʘ ʋʨʘʣʽ ʽ ʫ ʇʨʠʫʨʘʣʣʽ ʤʘʡʞʝ 

ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽ. 

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ɯʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ ʜʦʢʝʤʙʨʽʶ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʨʘʥʽʪʦʾʜʘʤʠ 

ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ (ʢʫʩʠʥʩʴʢʠʡ, ʙʘʢʘʣʴʩʴʢʠʡ, ʟʣʘʪʦʫʩʪʦʚʩʴʢʠʡ, ʽʥʟʝʨʩʴʢʠʡ ʪʘ ʽʥʰʽ ʢʦʤʧʣʝʢʩʠ), 

ʛʨʘʥʽʪʘʤʠ-ʨʘʧʘʢʽʚʽ (ɹʝʨʜʷʫʩʴʢʠʡ ʤʘʩʠʚ). ʋʪʚʦʨʠʣʠʩʴ ʫ ʚʽʢʦʚʦʤʫ ʽʥʪʝʨʚʘʣʽ 1400-730 ʄʘ. ɼʦ 

ʩʫʤʝʨʠʜʽʘʣʴʥʦʛʦ ɻʦʣʦʚʥʦʛʦ ʋʨʘʣʴʩʴʢʦʛʦ ʨʦʟʣʦʤʫ ʧʨʠʫʨʦʯʝʥʠʡ ʥʘʡʙʽʣʴʰʠʡ ʥʘ ʋʨʘʣʽ ʛʘʙʨʦ-ʜʫʥʽʪ-

ʧʝʨʠʜʦʪʠʪʦʚʠʡ ʧʦʷʩ. ɺʽʥ ʩʢʣʘʜʝʥʠʡ ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʫʣʴʪʨʘʦʩʥʦʚʥʠʤʠ ʽ ʦʩʥʦʚʥʠʤʠ 
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ʢʦʤʧʣʝʢʩʘʤʠ ʧʝʨʠʜʦʪʠʪʽʚ, ʧʽʨʦʢʩʝʥʽʪʽʚ, ʜʫʥʽʪʽʚ, ʛʘʙʨʦ, 

ʩʝʨʧʝʥʪʠʥʽʪʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʢʨʫʪʦ ʟʘʥʫʨʝʥʽ ʚʠʪʷʛʥʫʪʽ 

ʩʫʙʤʝʨʠʜʦʥʘʣʴʥʦ ʤʘʩʠʚʠ (ʂʝʤʧʝʨʩʘʡʩʴʢʠʡ, ɺʦʡʢʘʨʩʴʢʠʡ ʪʘ ʽʥʰʽ), 

ʱʦ ʫʪʚʦʨʶʶʪʴ ʣʘʥʮʶʛʠ (ʇʣʘʪʠʥʦʥʦʩʥʠʡ ʪʘ ʽʥ.). ʉʪʨʫʢʪʫʨʘ ʧʦʷʩʫ 

ʫʩʢʣʘʜʥʝʥʘ ʥʘʩʫʚʘʤʠ ʟʘʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ, ʬʦʨʤʫʶʯʠ ʟʦʥʫ 

ʦʬʽʦʣʽʪʦʚʦʛʦ ʤʝʣʘʥʞʫ.  

ʇʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʽʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ ʧʦʰʠʨʝʥʽ ʥʘ ʩʭʽʜ ʚʽʜ 

ɻʦʣʦʚʥʦʛʦ ʋʨʘʣʴʩʴʢʦʛʦ ʨʦʟʣʦʤʫ. ɺʦʥʠ ʩʢʣʘʜʝʥʽ ʧʝʨʝʚʘʞʥʦ 

ʛʨʘʥʽʪʦʾʜʘʤʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʴ ʥʘ ʦʨʦʛʝʥʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʪʝʨʠʪʦʨʽʾ ʪʘ ʧʨʦʨʠʚʘʶʪʴ ʜʠʩʣʦʢʦʚʘʥʽ ʪʦʚʱʽ ʧʘʣʝʦʟʦʶ. ʅʘʡʤʦʣʦʜʰʽ 

ʽʥʪʨʫʟʽʾ ʚʠʥʠʢʣʠ ʚ ʧʝʨʤʽ. ɺʦʥʠ ʩʢʣʘʜʝʥʽ ʣʫʞʥʠʤʠ ʧʦʨʦʜʘʤʠ 

ʚʩʝʩʚʽʪʥʴʦ ʚʽʜʦʤʠʭ ɯʣʴʤʝʥʩʴʢʠʭ ʽ ɺʠʰʥʝʚʠʭ ʛʽʨ ʋʨʘʣʫ. ʋ ʤʝʞʘʭ 

ʇʘʡʭʦʡ-ʅʦʚʦʟʝʤʝʣʴʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʚʠʜʽʣʷʻʪʴʩʷ 

ʦʨʦʛʝʥʥʠʡ ʢʦʤʧʣʝʢʩ ʢʽʤʤʝʨʽʜ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʝʚʝʣʠʢʠʤʠ 

ʤʘʩʠʚʘʤʠ ʧʽʟʥʴʦʪʨʽʘʩʦʚʦ-ʨʘʥʥʴʦʶʨʩʴʢʠʭ ʛʨʘʥʽʪʦʾʜʽʚ, 

ʨʘʜʽʦʣʦʛʽʯʥʠʡ ʚʽʢ ʷʢʠʭ 210-180 ʄʘ. 

ʊʝʢʪʦʥʽʢʘ. ʋʨʘʣʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʚʢʣʶʯʘʻ 

ʋʨʘʣʴʩʴʢʫ ʛʝʨʮʠʥʩʴʢʫ ʽ ʇʘʡʭʦʡ-ʅʦʚʦʟʝʤʝʣʴʩʴʢʫ 

ʨʘʥʴʦʢʽʤʤʝʨʽʡʩʴʢʫ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ. ʋ ʩʪʨʫʢʪʫʨʽ ʋʨʘʣʴʩʴʢʦʾ 

ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʄʠʢʦʣʘ ʇʘʚʣʦʚʠʯ ʍʝʨʘʩʢʦʚ (1906-1965) 

ʚʠʜʽʣʷʚ ʜʚʘ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʣʝʢʩʠ (ʧʦʚʝʨʭʠ) ï çʜʦʫʨʘʣʽʜè ʽ 

çʫʨʘʣʽʜè. ɺ ʩʪʨʫʢʪʫʨʽ çʜʦʫʨʘʣʽʜè ʚʠʜʽʣʷʶʪʴ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ 

ʚʠʩʪʫʧʠ ʬʫʥʜʘʤʝʥʪʫ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʷʜʨʘ ʘʥʪʠʢʣʽʥʦʨʽʾʚ 

ʎʝʥʪʨʘʣʴʥʦʫʨʘʣʴʩʴʢʦʾ ʤʝʛʘʟʦʥʠ (ɹʘʰʢʠʨʩʴʢʦʛʦ, ʂʚʘʨʢʫʰʩʴʢʦʛʦ, 

ʋʣʫʩʴʢʦʛʦ, ʋʬʘʣʝʡʩʴʢʦʛʦ, ʍʘʨʙʝʡʩʴʢʦʛʦ). ʂʨʠʣʘ ʘʥʪʠʢʣʽʥʦʨʽʾʚ 

ʩʢʣʘʜʝʥʽ ʜʠʩʣʦʢʦʚʘʥʠʤʠ ʪʦʚʱʘʤʠ ʥʝʦʧʨʦʪʝʨʦʟʦʶ, ʫʪʚʦʨʶʶʯʠ 

ʙʣʦʢʠ ʙʘʡʢʘʣʴʩʴʢʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ (ʨʠʩ. 2.35).  

 
 

ʈʠʩ. 2.35. ʊʝʢʪʦʥʽʯʥʽ ʟʦʥʠ ʋʨʘʣʫ: (ʇʫʯʢʦʚ, 2010) 

ɸ- ʇʝʨʝʜʫʨʘʣʴʩʴʢʠʡ ʧʨʦʛʠʥ; B ï ɿʘʭʽʜʥʦʫʨʘʣʴʩʴʢʘ; ʉ ï ʎʝʥʪʨʘʣʴʥʦʫʨʘʣʴʩʴʢʘ; D 

ï ʊʘʛʽʣʴʩʴʢʦ-ʄʘˇʥʽʪʦˇʦʨʩʴʢʘ; E ï ʉʭʽʜʥʦʫʨʘʣʴʩʴʢʘ; F ï ɿʘʫʨʘʣʴʩʴʢʘ; MUF ï Main 

Uralian Fault (ɻʦʣʦʚʥʠʡ ʋʨʘʣʴʩʴʢʠʡ ʨʦʟʣʦʤ); MGA ï Main granitic Axis (ɻʦʣʦʚʥʘ 

ʛʨʘʥʽʪʥʘ ʚʽʩʴ); PBB ï Platinum-bearing belt (ʇʣʘʪʠʥʦʥʦʩʥʠʡ ʧʦʷʩ); URSEI ï ʣʽʥʽʷ 

ʩʝʡʩʤʽʯʥʦʛʦ ʧʨʦʬʽʣʶ 

 
ʈʠʩ. 2.36. ʇʨʦʬʽʣʴ URSEIS ʟ ʝʣʝʤʝʥʪʘʤʠ ʛʝʦʣʦʛʽʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ (ʣʽʥʽʷ ʧʨʦʬʽʣʶ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.35) 

1 ï ʨʦʟʣʦʤʠ ʽ ʥʘʧʨʷʤʢʠ ʨʫʭʫ; 2 ï ʇʦʚʝʨʭʥʷ ʄʦʭʦ; 3 ï ʧʦʚʝʨʭʥʷ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ; 4 ï ʧʦʚʝʨʭʥʷ ʤʝʟʦ-

ʥʝʦʧʨʦʪʝʨʦʟʦʶ (ʙʝʟ ʝʜʽʘʢʘʨʽʶ); 5 ï ʧʦʢʨʽʚʣʷ ʦʩʪʨʦʚʦʜʫʞʥʦʛʦ ʦʬʽʦʣʽʪʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʫ; 6 ï ʧʽʜʦʰʚʘ ʢʘʨʙʦʥʫ, 7- ʛʨʘʥʽʪʠ 

ɼʞʘʙʠʮʴʢʦʛʦ ʤʘʩʠʚʫ (ʇʫʯʢʦʚ, 2010) 
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ɻʦʣʦʚʥʠʡ ʋʨʘʣʴʩʴʢʠʡ ʨʦʟʣʦʤ ʜʽʣʠʪʴ ʋʨʘʣʴʩʴʢʫ ʩʢʣʘʜʯʘʩʪʫ ʩʧʦʨʫʜʫ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ ï ʟʘʭʽʜʥʫ ï 

çʤʽʦʛʝʦʩʠʥʢʣʽʥʘʣʴʥʫè, ʽ ʩʭʽʜʥʫ ï çʝʚʛʝʦʩʠʥʢʣʽʥʘʣʴʥʫè, ʱʦ ʨʽʟʢʦ ʚʽʜʤʽʥʥʽ ʟʘ ʥʘʷʚʥʽʩʪʶ ʤʘʛʤʘʪʠʯʥʠʭ 

ʧʦʨʽʜ ʫ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ. ɿʘ ʧʣʝʡʪ-ʪʝʢʪʦʥʽʯʥʦʶ ʢʦʥʮʝʧʮʽʻʶ ɻʦʣʦʚʥʠʡ ʋʨʘʣʴʩʴʢʠʡ ʨʦʟʣʦʤ ʨʦʟʜʽʣʷʻ 

ʪʝʢʪʦʥʽʯʥʽ ʟʦʥʠ (ʪʝʨʝʡʥʠ) ʝʥʩʽʘʣʽʯʥʦʛʦ ʪʘ ʝʥʩʽʤʘʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘʭʽʜʥʦʾ ʽ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥ ʋʨʘʣʫ 

ʚʽʜʧʦʚʽʜʥʦ, ʪʦʙʪʦ ʻ ʦʬʽʦʣʽʪʦʚʠʤ ʰʚʦʤ ï ʨʝʣʽʢʪʦʤ ʇʘʣʝʦʫʨʘʣʴʩʴʢʦʛʦ ʦʢʝʘʥʫ.  

ʋ ʩʪʨʫʢʪʫʨʽ ʋʨʘʣʴʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʚʠʜʽʣʷʶʪʴʩʷ ʘʥʪʠʢʣʽʥʦʨʽʾ ʽ ʩʠʥʢʣʽʥʦʨʽʾ, ʙʽʣʴʰʽʩʪʴ ʟ 

ʷʢʠʭ ʦʙʤʝʞʝʥʘ ʨʦʟʣʦʤʘʤʠ ʽ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʪʝʢʪʦʥʽʯʥʠʭ ʟʦʥ (ʪʝʨʝʡʥʽʚ), ʜʠʚ. ʨʠʩ. 2.35, 2.36. ɼʣʷ 

ʇʽʚʜʝʥʥʦʛʦ ʋʨʘʣʫ ʽʟ ʟʘʭʦʜʫ ʚʠʜʽʣʷʶʪʴ ɹʘʰʢʠʨʩʴʢʠʡ, ʂʚʘʨʢʫʰʩʴʢʠʡ, ʋʨʘʣʪʘʫʩʴʢʠʡ, ʋʬʘʣʝʡʩʴʢʠʡ, 

ʃʷʧʽʥʩʴʢʠʡ ʽ ʉʭʽʜʥʦʫʨʘʣʴʩʴʢʠʡ ʘʥʪʠʢʣʽʥʦʨʽʾ, ɿʽʣʘʾʨʩʴʢʠʡ ʩʠʥʢʣʽʥʦʨʽʡ, ʄʘˇʥʽʪʦˇʦʨʩʴʢʠʡ, ʊʘʛʽʣʴʩʴʢʠʡ ʽ 

ɸʷʪʩʴʢʠʡ ʩʠʥʢʣʽʥʦʨʽʾ. ɺ ʩʪʨʫʢʪʫʨʽ ʋʨʘʣʫ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʫʚʠ ʟʘʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ. ʄʝʥʰ ʢʦʥʪʨʘʩʪʥʦ 

ʚʠʜʽʣʷʶʪʴʩʷ ʥʘʩʫʚʘ ʩʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ (ʨʠʩ. 2.36). 

ɿ ʟʘʭʦʜʫ ʋʨʘʣʴʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʇʝʨʝʜʫʨʘʣʴʩʴʢʠʤ ʧʝʨʝʜʦʚʠʤ ʧʨʦʛʠʥʦʤ, 

ʟʘʧʦʚʥʝʥʠʤ ʤʦʣʘʩʦʶ ʧʽʟʥʴʦʛʦ ʧʝʥʩʽʣʴʚʘʥʽʶ ʽ ʨʘʥʥʴʦʾ ʧʝʨʤʽ. ʋ ʧʦʧʝʨʝʯʥʦʤʫ ʨʦʟʨʽʟʽ ʧʨʦʛʠʥ 

ʘʩʠʤʝʪʨʠʯʥʠʡ, ʟ ʧʦʣʦʛʠʤ ʟʘʭʽʜʥʠʤ ʽ ʢʨʫʪʠʤ, ʫʩʢʣʘʜʥʝʥʠʤ ʥʘʩʫʚʘʤʠ ʟʘʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ, ʩʭʽʜʥʠʤ 

ʙʦʨʪʦʤ. ɺ ʩʪʨʫʢʪʫʨʽ ʧʨʦʛʠʥʫ ʚʠʜʽʣʷʶʪʴ ɹʽʣʴʩʴʢʫ, ʖʨʶʟʘʥʦ-ʉʠʣʚʝʥʩʴʢʫ, ʇʽʚʥʽʯʥʦʫʨʘʣʴʩʴʢʫ ʪʘ 

ɺʦʨʢʫʪʠʥʩʴʢʫ ʟʘʧʘʜʠʥʠ, ʜʝ ʪʦʚʱʠʥʘ ʤʘʣʘʩʦʚʦʾ ʬʦʨʤʘʮʽʾ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ.  

ʇʘʡʭʦʡ-ʅʦʚʦʟʝʤʝʣʴʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʇʽʚʥʽʯʥʦʥʦʚʦʟʝʤʝʣʴʩʴʢʠʡ ʘʥʪʠʢʣʽʥʦʨʽʡ, 

ʷʢʠʡ ʽʟ ʟʘʭʦʜʫ ʽ ʩʭʦʜʫ ʤʝʞʫʻ ʚʽʜʧʦʚʽʜʥʦ ʟ ɹʘʨʝʥʮʦʚʩʴʢʠʤ ʽ ʂʘʨʩʴʢʠʤ ʩʠʥʢʣʽʥʦʨʽʷʤʠ. ʅʘ ʧʽʚʜʥʽ 

ʚʠʜʽʣʷʻʪʴʩʷ ʇʽʚʜʝʥʥʦʥʦʚʦʟʝʤʝʣʴʩʴʢʠʡ ʘʥʪʠʢʣʽʥʦʨʽʡ, ʷʢʠʡ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʘ ʦ. ɺʘʡʛʘʯ ʽ ʧ-ʚʽ ʇʘʡ-ʍʦʡ. 

ɺʽʥ ʚʽʜʜʽʣʷʶʪʴʩʷ ʚʽʜ ʩʪʨʫʢʪʫʨ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʚʥʽʯʥʽʰʝ ɹʘʡʜʘʨʘʮʴʢʠʤ ʛʣʠʙʠʥʥʠʤ ʨʦʟʣʦʤʦʤ. ʃʽʥʽʡʥʽ 

ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ, ʧʦʙʫʜʦʚʘʥʽ ʚʝʨʥʴʦʧʘʣʝʦʟʦʡʩʴʢʦ-ʪʨʽʘʩʦʚʠʤʠ ʧʦʨʦʜʘʤʠ, ʧʦʨʫʰʝʥʽ ʯʠʩʣʝʥʥʠʤʠ 

ʨʦʟʣʦʤʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʥʘʩʫʚʠ. 

ʅʘ ʧʽʚʥʦʯʽ ʋʨʘʣʫ ʚʠʜʽʣʷʻʪʴʩʷ ʂʘʨʩʴʢʘ ʘʩʪʨʦʙʣʝʤʘ, ʜʽʘʤʝʪʨʦʤ 50-56 ʢʤ ʱʦ ʫʪʚʦʨʠʣʘʩʴ ʥʘ ʨʫʙʝʞʽ 

ʢʨʝʡʜʠ ʽ ʧʘʣʝʦʛʝʥʫ. 

 

ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʘ ʝʧʽʛʝʨʮʠʥʩʴʢʘ ʧʣʘʪʬʦʨʤʘ. ʈʦʟʪʘʰʦʚʘʥʘ ʫ ʤʝʞʘʭ ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʦʾ ʥʠʟʦʚʠʥʠ ʽ 

ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʰʝʣʴʬʽ ʂʘʨʩʴʢʦʛʦ ʤʦʨʷ (ʇʽʚʜʝʥʥʦʢʘʨʩʴʢʘ ʟʘʧʘʜʠʥʘ), ʘ ʥʘ 

ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʠʪʴ ʚ ɭʥʽʩʝʡ-ʍʘʪʘʥʟʴʢʠʡ ʧʨʦʛʠʥ. ʅʘ ʧʽʚʜʥʽ ʯʝʨʝʟ ʊʫʨˇʘʡʩʴʢʠʡ ʧʨʦʛʠʥ 

ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʘ ʧʣʘʪʬʦʨʤʘ (ʧʣʠʪʘ) ʟôʻʜʥʫʻʪʴʩʷ ʟ ʇʽʚʥʽʯʥʦʪʫʨʘʥʩʴʢʦʶ ʤʦʣʦʜʦʶ ʧʣʘʪʬʦʨʤʦʶ. 

ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʘ ʘʢʫʤʫʣʷʪʠʚʥʘ ʨʽʚʥʠʥʘ ʜʨʝʥʫʻʪʴʩʷ ʨʽʯʢʦʚʦʶ ʩʠʩʪʝʤʦʶ ʨ. ʆʙ ʟ ʾʾ ʣʽʚʦʶ ʧʨʠʪʦʢʦʶ 

ɯʨʪʠʰʦʤ ʽ ʧʨʠʪʦʢʦʶ ɯʨʪʠʰʘ ï ʊʦʙʦʣʦʤ, ʘ ʪʘʢʦʞ ʨʨ. ɭʥʽʩʝʡ ʽ ʊʘʟ. ɺ ʾʾ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʪʘʰʦʚʘʥʽ 

ʝʩʪʫʘʨʽʾ (ʆʙʩʴʢʘ, ʊʘʟʦʚʩʴʢʘ ʽ ɭʥʽʩʝʡʩʴʢʘ ʛʫʙʠ) ʽ ʥʠʟʦʚʠʥʥʽ ʧ-ʚʠ ʗʤʘʣ ʽ ɻʠʜʘʥ. 

ʉʪʨʘʪʠʛʨʘʬʽʷ. ʌʫʥʜʘʤʝʥʪ ʧʣʘʪʬʦʨʤʠ ʨʽʟʥʦʚʽʢʦʚʠʡ, ʛʝʪʝʨʦʛʝʥʥʠʡ. ʅʘ ʟʘʭʦʜʽ ʡʦʛʦ ʫʪʚʦʨʶʶʪʴ 

ʟʘʥʫʨʝʥʽ ʙʣʦʢʠ ʛʝʨʮʠʥʽʜ ʋʨʘʣʴʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ, ʥʘ ʧʽʚʜʥʽ ï  ʢʘʣʝʜʦʥʽʜ ʇʽʚʥʽʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʫ 

ʪʘ ʢʘʣʝʜʦʥʽʜ ʽ ʛʝʨʮʠʥʽʜ ɸʣʪʘʻ-ʉʘʷʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ, ʥʘ ʩʭʦʜʽ ï ʩʠʙʽʨʩʴʢʠʭ ʙʘʡʢʘʣʽʜ. ɺ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ʅʘʨʠʥʩʴʢʠʡ (ʄʘʥʩʽʡʩʴʢʠʡ) ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ. 

ʇʘʣʝʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ, ʱʦ ʣʦʢʘʣʴʥʦ ʧʦʰʠʨʝʥʽ ʥʘ ʚʠʩʪʫʧʘʭ ʬʫʥʜʘʤʝʥʪʫ, ʥʘʣʝʞʘʪʴ ʜʦ ʧʝʨʝʭʽʜʥʦʛʦ 

(ʧʨʦʤʽʞʥʦʛʦ ʘʙʦ ʢʚʘʟʽʧʣʘʪʬʦʨʤʥʦʛʦ) ʢʦʤʧʣʝʢʩʫ. ɺʽʥ ʧʦʰʠʨʝʥʠʡ ʬʨʘʛʤʝʥʪʘʨʥʦ ʽ ʥʝʜʦʩʪʘʪʥʴʦ 

ʚʠʚʯʝʥʠʡ. ʇʘʣʝʦʟʦʡ ʧʝʨʝʢʨʠʚʘʻ ʙʘʡʢʘʣʴʩʴʢʽ ʽ ʢʘʣʝʜʦʥʩʴʢʽ ʩʝʛʤʝʥʪʠ ʬʫʥʜʘʤʝʥʪʫ ʽ ʤʘʻ ʨʽʟʥʫ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʫ ʧʦʚʥʦʪʫ. ʋ ʤʝʞʘʭ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʤʘʩʠʚʽʚ ʨʦʟʨʽʟ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʝʥʜʫ, ʘ ʫ ʤʝʞʘʭ 

ʢʘʣʝʜʦʥʩʴʢʠʭ ʽ ʛʝʨʮʠʥʩʴʢʠʭ ʙʣʦʢʽʚ ï ʚʽʜʧʦʚʽʜʥʦ ʟ ʥʠʞʥʴʦʛʦ ʘʙʦ ʚʝʨʭʥʴʦʛʦ ʧʘʣʝʦʟʦʶ. ʃʽʪʦʣʦʛʽʯʥʠʡ 

ʩʢʣʘʜ ʢʦʤʧʣʝʢʩʫ ʨʽʟʥʦʤʘʥʽʪʥʠʡ. ʎʝ ʪʝʨʠʛʝʥʥʽ, ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʽ, ʢʘʨʙʦʥʘʪʥʽ ʪʘ ʨʠʬʦʛʝʥʥʽ, 

ʚʫʛʣʝʥʦʩʥʽ, ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ, ʧʦʜʝʢʫʜʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ ʪʘ ʚʫʣʢʘʥʦʛʝʥʥʽ ʧʦʨʦʜʠ. ʊʦʚʱʠʥʘ ʡʦʛʦ 

ʪʘʢʦʞ ʤʽʥʣʠʚʘ. ʄʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ (ʜʦ 5,5 ʢʤ ʽ ʙʽʣʴʰʝ) ʚʦʥʘ ʜʦʩʷʛʘʻ ʫ ʧʽʚʥʽʯʥʠʭ ʽ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ 

ʨʘʡʦʥʘʭ ʧʣʘʪʬʦʨʤʠ, ʥʘ ʨʝʰʪʽ ʪʝʨʠʪʦʨʽʾ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʩʦʪʝʥʴ ʜʦ ʪʠʩʷʯ ʤʝʪʨʽʚ. ʋ ʤʝʞʘʭ ʧʽʜʥʷʪʴ ʧʦʨʦʜʠ 

ʢʦʤʧʣʝʢʩʫ ʧʦʚʥʽʩʪʶ ʚʠʢʣʠʥʶʶʪʴʩʷ. ʅʘ ʬʫʥʜʘʤʝʥʪʽ ʧʦʰʠʨʝʥʘ ʥʝʩʪʽʡʢʘ ʟʘ ʪʦʚʱʠʥʦʶ ʢʦʨʘ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʨʽʘʩʦʚʦʛʦ ʚʽʢʫ.  

ɼʦ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʥʘʣʝʞʠʪʴ ʪʘʬʨʦʛʝʥʥʠʡ (ʨʠʬʪʦʛʝʥʥʠʡ) ʢʦʤʧʣʝʢʩ ʪʨʽʘʩʫ, ʷʢʠʡ 

ʟʘʧʦʚʥʶʻ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ ʛʨʘʙʝʥʽʚ. ʂʦʤʧʣʝʢʩ ʩʢʣʘʜʝʥʠʡ ʙʘʟʘʣʴʪʘʤʠ, ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʘʤʠ, 

ʪʫʬʘʤʠ ʥʠʞʥʴʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʪʨʽʘʩʫ (ʪʫʨôʾʥʩʴʢʘ ʩʝʨʽʷ); ʚʝʨʭʥʽʡ ʪʨʽʘʩ, ʷʢ ʽ ʥʘ ʋʨʘʣʽ, ʩʢʣʘʜʝʥʠʡ 

ʚʫʛʣʝʥʦʩʥʦʶ ʯʝʣʷʙʽʥʩʴʢʦʶ ʩʝʨʽʻʶ. ʊʦʚʱʠʥʘ ʪʨʽʘʩʫ ï 600-700 ʤ. ɺ ʦʩʥʦʚʽ ʩʫʮʽʣʴʥʦʛʦ ʧʣʠʪʥʦʛʦ ʯʦʭʣʘ, 

ʷʢʠʡ ʧʝʨʝʢʨʠʚʘʻ ʚʝʣʠʯʝʟʥʽ ʧʨʦʩʪʦʨʠ ɿʘʭʽʜʥʦʛʦ ʉʠʙʽʨʫ ʽ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʰʝʣʴʬʫ ʂʘʨʩʴʢʦʛʦ ʤʦʨʷ, 

ʟʘʣʷʛʘʻ ʶʨʘ. ʂʦʥʪʠʥʝʥʪʘʣʴʥʽ ʪʝʨʠʛʝʥʥʽ ʤʦʨʩʴʢʽ (ʥʘ ʧʽʚʥʦʯʽ) ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʫʛʣʝʥʦʩʥʽ ʫʪʚʦʨʝʥʥʷ 
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ʨʘʥʥʴʦʾ ʽ ʩʝʨʝʜʥʴʦʾ ʶʨʠ, ʪʦʚʱʠʥʦʶ 600-1000 ʤ, ʦʙ'ʻʜʥʫʶʪʴʩʷ ʚ ʪʶʤʝʥʩʴʢʫ ʩʝʨʽʶ. ɺʝʨʭʥʷ ʶʨʘ ʩʢʣʘʜʝʥʘ 

ʤʦʨʩʴʢʠʤʠ ʤʽʣʢʦʚʦʜʥʠʤʠ ʪʝʨʠʛʝʥʥʠʤʠ ʽ ʛʣʠʙʦʢʦʚʦʜʥʠʤʠ ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ. ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ 

ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʰʠʨʦʢʦ ʚʽʜʦʤʽʡ ʙʘʞʝʥʽʚʩʴʢʽʡ ʩʚʽʪʽ. ɺʦʥʘ ʩʢʣʘʜʝʥʘ ʯʦʨʥʠʤʠ ʙʽʪʫʤʽʥʦʟʥʠʤʠ 

ʘʨʛʽʣʽʪʘʤʠ (ʪ.ʟ. çʙʘʞʝʥʽʪʘʤʠè), ʪʦʚʱʠʥʦʶ 10-50 ʤ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʽ ʜʣʷ 

ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ ɿʘʭʽʜʥʦʛʦ ʉʠʙʽʨʫ. ʊʦʚʱʠʥʘ ʚʝʨʭʥʴʦʾ ʶʨʠ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 400 ʤ 

ʥʘ ʩʭʦʜʽ ʽ ʚ ʧʽʚʥʽʯʥʠʭ ʯʘʩʪʠʥʘʭ ʧʣʠʪʠ. 

ʂʨʝʡʜʘ ʩʢʣʘʜʘʻ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʨʦʟʨʽʟʫ, ʜʦʩʷʛʘʶʯʠ ʥʘ ʧʽʚʥʦʯʽ ʪʦʚʱʠʥʠ 4 ʢʤ. ʎʝ ʤʦʨʩʴʢʽ, 

ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʽ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʚʽʜʢʣʘʜʠ. ɺ ʥʝʦʢʦʤʽ ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʨʷʜ 

ʢʣʠʥʦʬʦʨʤ, ʱʦ ʚʤʽʱʫʶʪʴ ʧʽʱʘʥʽ ʨʝʟʝʨʚʫʘʨʠ ʚʫʛʣʝʚʦʜʥʽʚ (ʨʠʩ. 2.37). ɺʝʨʭʥʷ ʢʨʝʡʜʘ ʩʢʣʘʜʝʥʘ 

ʧʝʨʝʚʘʞʥʦ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʟʘ ʩʢʣʘʜʦʤ ʛʣʠʥʠʩʪʠʤʠ ʽ ʢʨʝʤʝʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ 

ʨʝʛʽʦʥʘʣʴʥʫ ʧʦʢʨʠʰʢʫ, ʪʦʚʱʠʥʦʶ ʜʦ 1400 ʤ. 

 

 
 

ʈʠʩ. 2.37. ʉʫʙʰʠʨʦʪʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʯʝʨʝʟ ʧʽʚʥʽʯʥʫ ʯʘʩʪʠʥʫ ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ (Ulmishek G.F., 2003) 
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ʋ ʩʢʣʘʜʽ ʧʘʣʝʦʛʝʥʫ ʧʝʨʝʚʘʞʘʶʪʴ ʛʣʘʫʢʦʥʽʪʦʚʽ ʧʽʩʢʠ, ʛʣʠʥʠ, ʜʽʘʪʦʤʽʪʠ, ʦʧʦʢʠ ʪʘ ʦʦʣʽʪʦʚʽ ʟʘʣʽʟʥʷʢʠ 

ʩʫʤʘʨʥʦʶ ʪʦʚʱʠʥʦʶ 500-600 ʤ. ʅʝʦʛʝʥ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ (ʜʦ 200 ʤ), ʯʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ, ʤʦʨʩʴʢʠʤʠ ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʫ ʪʦʤʫ ʯʠʩʣʽ ʣʴʦʜʦʚʠʢʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ (ʜʦ 100 ʤ).  

ʉʫʤʘʨʥʘ ʪʦʚʱʠʥʘ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʧʣʘʪʬʦʨʤʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ. ʄʘʢʩʠʤʘʣʴʥʽ ʾʾ 

ʟʥʘʯʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘ ʩʝʡʩʤʦʛʝʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ ʥʘ ʊʘʟʦʚʩʴʢʦʤʫ ʽ ɻʠʜʘʥʩʴʢʦʤʫ ʧ-ʚʘʭ, ʜʝ ʚʦʥʘ 

ʚʢʣʶʯʘʻ ʧʝʨʝʭʽʜʥʠʡ ʧʽʟʜʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦ-ʧʘʣʝʦʟʦʡʩʴʢʦ-ʪʨʽʘʩʦʚʠʡ ʢʦʤʧʣʝʢʩ ʽ ʜʦʩʷʛʘʻ 12-13 ʢʤ.  

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ɺ ʛʨʘʙʝʥʘʭ, ʪʘ ʦʩʦʙʣʠʚʦ ʫ ʩʭʽʜʥʽʡ ʽ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʠʭ ɿʉʇ 

ʧʦʰʠʨʝʥʘ ʪʨʽʘʩʦʚʘ ʪʨʘʧʦʚʘ ʬʦʨʤʘʮʽʷ. ʎʝ ʤʽʞʧʣʘʩʪʦʚʽ ʽʥʪʨʫʟʽʾ ʽ ʜʘʡʢʠ ʜʦʣʝʨʠʪʽʚ, ʘʥʘʣʦʛʽʯʥʽ 

ʽʥʪʨʫʟʠʚʥʠʤ ʪʨʘʧʘʤ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ.  

ʊʝʢʪʦʥʽʢʘ. ɺ ʩʪʨʫʢʪʫʨʽ ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʦʾ ʤʦʣʦʜʦʾ ʧʣʘʪʬʦʨʤʠ ʚʠʜʽʣʷʶʪʴ ʛʝʪʝʨʦʛʝʥʥʠʡ ʙʣʦʢʦʚʠʡ 

ʬʫʥʜʘʤʝʥʪ, ʩʣʘʙʦʜʠʩʣʦʢʦʚʘʥʠʡ ʧʝʨʝʭʽʜʥʠʡ (ʧʨʦʤʽʞʥʠʡ ʘʙʦ ʢʚʘʟʽʧʣʘʪʬʦʨʤʥʠʡ), ʪʘʬʨʦʛʝʥʥʠʡ 

(ʨʠʬʪʦʛʝʥʥʠʡ) ʢʦʤʧʣʝʢʩʠ ʽ ʦʩʘʜʦʚʠʡ ʯʦʭʦʣ. ɺ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 

ʚʠʜʽʣʷʻʪʴʩʷ ʅʘʨʠʥʩʴʢʠʡ (ʄʘʥʩʽʡʩʴʢʠʡ ʘʙʦ Uvat) ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ, ʥʘ ʟʘʭʦʜʽ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʛʝʨʮʠʥʩʴʢʠʡ ʉʭʽʜʥʦʫʨʘʣʴʩʴʢʠʡ ʩʝʛʤʝʥʪ ʬʫʥʜʘʤʝʥʪʫ, ʥʘ ʩʭʦʜʽ ï ʇʨʠʻʥʽʩʝʡʩʴʢʠʡ 

ʙʘʡʢʘʣʴʩʴʢʠʡ ʩʝʛʤʝʥʪ, ʽ ʥʘ ʧʽʚʜʥʽ - ʊʦʙʦʣʴʩʴʢʠʡ ʽ ɯʨʪʠʩʴʢʠʡ ʤʘʩʠʚʠ ʢʘʣʝʜʦʥʽʜ (ʨʠʩ. 2.38). ʆʩʢʽʣʴʢʠ 

ʥʘʡʤʦʣʦʜʰʠʤʠ ʙʣʦʢʘʤʠ ʬʫʥʜʘʤʝʥʪʫ ʻ ʛʝʨʮʠʥʩʴʢʽ, ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʘ ʤʦʣʦʜʘ ʧʣʘʪʬʦʨʤʘ ʚʚʘʞʘʻʪʴʩʷ 

ʝʧʽʛʝʨʮʠʥʩʴʢʦʶ.  
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ʇʦʨʦʜʠ ʧʝʨʝʭʽʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʩʣʘʙʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʧʦʣʦʛʦ ʩʢʣʘʜʯʘʩʪʽ (ʢʫʪʠ ʧʘʜʽʥʥʷ ʢʨʠʣ 

ʩʢʣʘʜʦʢ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 30Á).  

ʊʘʬʨʦʛʝʥʥʠʡ (ʨʠʬʪʦʛʝʥʥʠʡ) ʢʦʤʧʣʝʢʩ ʫʪʚʦʨʶʻ ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ ʛʨʘʙʝʥʽʚ, ʥʘʡʙʽʣʴʰʠʤʠ ʩʝʨʝʜ ʷʢʠʭ 

ʻ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʽ (ʂʦʣʪʦʛʦʨʩʴʢʦ-ʋʨʝʥʛʦʡʩʴʢʠʡ, ʍʫʜʦʩʝʡʩʴʢʠʡ ʪʘ ʽʥ.). ɻʨʘʙʝʥʠ ʟʘʧʦʚʥʝʥʽ 

ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʪʨʽʘʩʫ ʪʘ ʤʘʛʤʘʪʠʯʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʪʨʘʧʦʚʦʾ ʬʦʨʤʘʮʽʾ. 

 

 
 

ʈʠʩ. 2.38. ʊʝʢʪʦʥʽʢʘ ʬʫʥʜʘʤʝʥʪʫ ɿʉʇ (Ulmishek G.F., 2003) 
Basement tectonic map of West Siberian basin (modified from Zonenshayn and others, 1990). Contours on base of Mesozoic rocks 

https://www.semanticscholar.org/paper/Petroleum-geology-and-resources-of-the-West-Basin%2C-
Ulmishek/6428aeab9bf07d1bf0354d46de5d499b9a186a0f/figure/1 

 

ʋ ʩʢʣʘʜʽ ʜʦʙʨʝ ʚʠʚʯʝʥʦʛʦ ʤʝʟʦʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʯʦʭʣʘ ʚʠʜʽʣʷʶʪʴ ɺʥʫʪʨʽʰʥʶ ʦʙʣʘʩʪʴ ʽ ɿʦʚʥʽʰʥʽʡ 

ʧʦʷʩ. ɿʦʚʥʽʰʥʽʡ ʧʦʷʩ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʢʨʘʡʦʚʠʭ ʯʘʩʪʠʥ ʧʣʘʪʬʦʨʤʠ ʽ ʤʘʻ ʩʢʦʨʦʯʝʥʫ (ʤʝʥʰʝ 2 ʢʤ) 

ʪʦʚʱʠʥʫ ʯʦʭʣʘ. ɼʣʷ ʥʴʦʛʦ ʭʘʨʘʢʪʝʨʥʽ ʫʩʧʘʜʢʦʚʘʥʽ ʚʽʜ ʬʫʥʜʘʤʝʥʪʫ ʥʝʟʘʤʢʥʫʪʽ ʤʦʥʦʢʣʽʥʘʣʽ ʪʘ 

ʥʘʧʽʚʟʘʤʢʥʫʪʽ ʩʪʨʫʢʪʫʨʠ.  

ɺʥʫʪʨʽʰʥʷ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʧʦʚʥʽʰʠʤ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʨʦʟʨʽʟʦʤ (ʜʦ 4-8,5 ʢʤ). ʊʫʪ 

ʧʝʨʝʚʘʞʘʶʪʴ ʨʽʟʥʦʧʦʨʷʜʢʦʚʽ ʟʘʤʢʥʫʪʽ ʘʥʪʠʢʣʽʥʘʣʴʥʽ ʽ ʩʠʥʢʣʽʥʘʣʴʥʽ ʩʪʨʫʢʪʫʨʠ. ɿʘ ʪʦʚʱʠʥʥʦʶ 

ʧʣʘʪʬʦʨʤʥʦʛʦ ʯʦʭʣʘ ʫ ɺʥʫʪʨʽʰʥʽʡ ʦʙʣʘʩʪʽ ʚʠʜʽʣʷʻʪʴʩʷ ʩʪʫʧʝʥʽ: ʉʝʨʝʜʥʴʦʦʙʩʴʢʘ (2,5-3,5 ʢʤ), 

ʅʘʜʠʤʩʴʢʦ-ʊʘʟʽʚʩʴʢʘ (4,0-8,5 ʢʤ), ʗʤʘʣʦ-ɻʠʜʘʥʩʴʢʘ (6000-8000 ʤ).  

ʅʘʡʙʽʣʴʰʽ ʧʽʜʥʷʪʪʷ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʫ ʂʨʘʩʥʦʣʝʥʽʥʩʴʢʝ, ʉʫʨʛʫʪʩʴʢʝ, ʇʽʚʥʽʯʥʝ, ʅʠʞʥʴʦʚʘʨʪʦʚʩʴʢʝ 

ʩʢʣʝʧʽʥʥʷ, ʐʘʽʤʩʴʢʠʡ, ɸʣʝʢʩʘʥʜʨʦʚʩʴʢʠʡ, ʅʫʨʤʽʥʩʴʢʠʡ, ʄʝʜʚʝʞʠʡ, ʋʨʝʥʛʦʡʩʴʢʠʡ ʤʝʛʘʚʘʣʠ, ʱʦ 

ʫʩʢʣʘʜʥʝʥʽ ʣʦʢʘʣʴʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ (ʜʦ 2500 ʩʪʨʫʢʪʫʨ II ʽ III ʧʦʨʷʜʢʫ). ʎʽ ʩʪʨʫʢʪʫʨʠ ʯʝʨʛʫʶʪʴʩʷ ʟ 

ʽʟʦʤʝʪʨʠʯʥʠʤʠ ʟʘʧʘʜʠʥʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʍʘʥʪʠ-ʄʘʥʩʽʡʩʴʢʘ, ʅʘʜʠʤʩʴʢʘ, ɹʘʡʜʘʨʘʮʴʢʘ, ʊʘʟʦʚʩʴʢʘ, ʪʘ 

ʣʽʥʽʡʥʦ ʚʠʪʷʛʥʫʪʠʤʠ ʞʦʣʦʙʘʤʠ. ʈʦʟʤʽʨʠ ʣʦʢʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ ʧʝʨʰʠʭ ʢʽʣʦʤʝʪʨʽʚ ʜʦ 

ʧʝʨʰʠʭ ʜʝʩʷʪʢʽʚ ʢʽʣʦʤʝʪʨʽʚ, ʘʤʧʣʽʪʫʜʠ ʧʽʜʥʷʪʴ ï ʚʽʜ ʧʝʨʰʠʭ ʜʝʩʷʪʢʽʚ ʤʝʪʨʽʚ ʜʦ 800 ʤ, ʢʫʪʠ ʧʘʜʽʥʥʷ 

https://www.semanticscholar.org/paper/Petroleum-geology-and-resources-of-the-West-Basin%2C-Ulmishek/6428aeab9bf07d1bf0354d46de5d499b9a186a0f/figure/1
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ʢʨʠʣ ʩʢʣʘʜʯʘʩʪʠʭ ʩʪʨʫʢʪʫʨ ʚʽʜ 2-5Á ʜʦ 10-12Á. ʋ ʚʝʨʭʥʽʭ ʯʘʩʪʠʥʘʭ ʨʦʟʨʽʟʫ ʣʦʢʘʣʴʥʽ ʩʢʣʘʜʯʘʩʪʽ 

ʩʪʨʫʢʪʫʨʠ ʚʠʧʣʦʜʞʫʶʪʴʩʷ. ɿ ʣʦʢʘʣʴʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʧʦʚôʷʟʘʥʘ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʦʾ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʾ ʧʨʦʚʽʥʮʽʾ (ʜʠʚ. ʨʠʩ. 2.37). 

ʇʽʚʜʝʥʥʦʢʘʨʩʴʢʘ ʟʘʧʘʜʠʥʘ ʟʘʟʚʠʯʘʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʨʦʜʦʚʞʝʥʥʷ ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʥʘ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʰʝʣʴʬʽ ʂʘʨʩʴʢʦʛʦ ʤʦʨʷ. ʌʫʥʜʘʤʝʥʪ ʾʾ ʚʠʚʯʝʥʠʡ ʥʝʜʦʩʪʘʪʥʴʦ. ɿʘ 

ʩʝʡʩʤʦʛʝʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ ʚʽʥ ʟʘʣʷʛʘʻ ʥʘ ʛʣʠʙʠʥʽ ʜʦ 10 ʢʤ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʪʘ 

ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʙʣʦʢʽʚ. ʃʦʢʘʣʴʥʽ ʩʪʨʫʢʪʫʨʠ ʤʝʟʦʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʤʽʩʪʷʪʴ ʨʦʜʦʚʠʱʘ 

ʚʫʛʣʝʚʦʜʥʽʚ. ʇʝʨʤʩʴʢʽ ʪʘ ʪʨʽʘʩʦʚʽ ʚʽʜʢʣʘʜʠ ʚʠʧʦʚʥʶʶʪʴ ʛʣʠʙʦʢʽ ʪʨʦʛʠ.  

ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʋʨʘʣʦ-ʉʠʙʽʨʩʴʢʦʛʦ ʩʝʛʤʝʥʪʘ. ʅʘʬʪʘ ʽ ʛʘʟ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʇʫʨʝʜʫʨʘʣʴʩʴʢʦʤʫ 

ʢʨʘʡʦʚʦʤʫ ʧʨʦʛʠʥʽ ʪʘ ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʽʡ ʽ ɹʘʨʝʥʮʦʚʦ-ʇʝʯʦʨʩʴʢʽʡ ʤʦʣʦʜʠʭ ʧʣʘʪʬʦʨʤʘʭ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ 

ʥʘʡʚʘʞʣʠʚʽʰʽ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽʡ ʧʨʦʚʽʥʮʽʾ.  

ʇʝʨʰʝ ʥʘʬʪʦʚʝ ʨʦʜʦʚʠʱʝ ʇʝʨʝʜʫʨʘʣʴʩʢʦʾ ʩʫʙʧʨʦʚʽʥʮʽʾ ʙʫʣʦ ʚʽʜʢʨʠʪʝ ʫ ʨʘʡʦʥʽ ʏʫʩʦʚʩʴʢʠʭ ɻʦʨʦʜʢʽʚ 

ʫ 1929 ʨ. ʎʝ ʚʽʜʢʨʠʪʪʷ ʜʘʣʦ ʧʦʯʘʪʦʢ çʜʨʫʛʦʤʫ ɹʘʢʫè. ɿʛʦʜʦʤ, ʧʝʨʝʚʘʞʥʦ ʫ ʧʝʨʤʩʴʢʠʭ ʨʠʬʘʭ, 

ʧʝʨʝʢʨʠʪʠʭ ʢʫʥʛʫʨʩʴʢʦʶ ʩʦʣʝʥʦʩʥʦʶ ʪʦʚʱʝʶ, ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʜʝʩʷʪʢʠ ʨʦʜʦʚʠʱ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ɹʘʰʢʠʨʩʴʢʦʛʦ ʇʨʠʫʨʘʣʣʷ (ɯʰʠʤʙʘʡʩʴʢʝ ʪʘ ʽʥ.).  

ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʘ ʥʘʬʪʦʛʘʟʦʥʦʩʥʘ ʧʨʦʚʽʥʮʽʷ ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʦʜʥʦʡʤʝʥʥʦʾ ʤʦʣʦʜʦʾ ʧʣʘʪʬʦʨʤʠ. ʇʝʨʰʝ 

ʛʘʟʦʚʝ ʨʦʜʦʚʠʱʝ (ɹʝʨʝʟʽʚʩʴʢʝ) ʪʫʪ ʚʽʜʢʨʠʪʝ ʫ 1953 ʨ., ʧʝʨʰʝ ʥʘʬʪʦʚʝ (ʐʘʾʤʩʴʢʝ) ï ʫ 1960 ʨ. ɺʽʜʦʤʦ 

ʧʦʥʘʜ 300 ʨʦʜʦʚʠʱ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰʽ ʥʘʬʪʦʚʽ ï ʉʘʤʦʪʣʦʨʩʴʢʝ, ɺʘʨʡʦʛʘʥʩʴʢʝ, ʄʫʨʘʚʣʝʥʢʦʚʩʴʢʝ ʪʘ 

ʽʥʰʽ; ʛʘʟʦʚʽ ʽ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʽ ï ʋʨʝʥʛʦʡʩʴʢʝ, ʗʤʙʫʨʟʴʢʝ, ɿʘʧʦʣʷʥʝ, ʄʝʜʚʞʝ ʪʘ ʽʥʰʽ. ʆʩʥʦʚʥʽ 

ʧʨʦʜʫʢʪʠʚʥʽ ʛʦʨʠʟʦʥʪʠ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʶʨʠ ʽ ʢʨʝʡʜʠ. ʅʘ ʩʴʦʛʦʜʥʽ ʧʨʦʚʽʥʮʽʷ ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʥʦʚʥʠʤ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʤʠ ʨʝʛʽʦʥʦʤ ʈʌ. ɰʾ ʧʨʦʜʦʚʞʝʥʥʷ ʨʦʟʤʽʱʝʥʝ ʥʘ ʂʘʨʩʴʢʦʤʫ ʰʝʣʴʬʽ, ʜʝ ʚʽʜʢʨʠʪʦ 

ʈʫʩʘʥʽʚʩʢʝ (1989 ʨ.) ʽ ʃʫʜʣʦʚʩʴʢʝ ʨʦʜʦʚʠʱʝ (1990 ʨ.).  
ʋ ʤʝʞʘʭ ɹʘʨʝʮʦʚʦ-ʇʝʯʦʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʨʦʜʦʚʠʱʘ ʥʘʬʪʠ ʽ ʛʘʟʫ ʟʦʩʝʨʝʜʞʝʥʽ ʷʢ ʥʘ ʩʫʰʽ (ʊʽʤʘʥʦ-

ʇʝʯʦʨʩʴʢʘ ʥʘʬʪʦʛʘʟʦʥʦʩʥʘ ʧʨʦʚʽʥʮʽʷ) ʪʘʢ ʽ ʥʘ ɹʘʨʝʥʮʦʚʦʤʦʨʩʴʢʦʤʫ ʰʝʣʴʬʽ (ʅʦʨʚʝʛʽʷ, ʈʌ). ʈʦʜʦʚʠʱʘ 

ʊʽʤʘʥʦ-ʇʝʯʦʨʩʴʢʦʾ ʧʨʦʚʽʥʮʽʾ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʜʝʚʦʥʩʴʢʠʭ ʽ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ (ʗʨʝʥʩʴʢʝ, 

ʋʩʠʥʩʴʢʝ, ɯʥʪʠʥʩʴʢʝ ʪʘ ʽʥ.). ʅʘ ɹʘʨʝʥʮʦʚʦʤʦʨʩʴʢʦʤʫ ʰʝʣʴʬʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫʥʽʢʘʣʴʥʽ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʽ 

ʨʦʜʦʚʠʱʘ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰʝ ʐʪʦʢʤʘʥʦʚʩʴʢʝ. ɺʦʥʦ ʚʽʜʢʨʠʪʝ ʚ 1988 ʨ. ʽ ʨʦʟʤʽʱʝʥʝ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʨʦʩʽʡʩʴʢʦʛʦ ʩʝʢʪʦʨʫ ʰʝʣʴʬʫ ɹʘʨʝʥʮʦʚʘ ʤʦʨʷ ʥʘ ʚʽʜʩʪʘʥʽ 600 ʢʤ ʚʽʜ ʄʫʨʤʘʥʩʴʢʘ. ɻʣʠʙʠʥʠ ʤʦʨʷ 

320-340 ʤ. ʈʦʟʚʽʜʘʥʽ ʟʘʧʘʩʠ (ʥʘ 2006 ʨ.) ï 3,7 ʪʨʣʥ ʢʫʙ. ʤ ʛʘʟʫ ʠ 31 ʤʣʥ ʪ ʢʦʥʜʝʥʩʘʪʫ. ɻʘʟʦʢʦʥʜʝʥʩʘʪʥʽ 

ʧʦʢʣʘʜʠ ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʪʝʨʠʛʝʥʥʠʭ ʧʦʨʦʜʘʭ ʤʝʟʦʟʦʶ. ʂʨʽʤ ʪʦʛʦ, ʨʦʟʚʽʜʘʥʽ ʟʥʘʯʥʽ ʟʘ ʟʘʧʘʩʘʤʠ 

ʄʫʨʤʘʥʩʴʢʝ, ʇʦʤʦʨʩʴʢʝ, ʇʽʚʥʽʯʥʦ-ʂʽʣʴʜʽʥʩʴʢʝ, ʇʽʚʥʽʯʥʦ-ɻʫʣʷʾʚʩʴʢʝ, ʃʴʦʜʦʚʝ ʛʘʟʦʚʽ ʪʘ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʽ ʨʦʜʦʚʠʱʘ. 

ʇʦʢʣʘʜʠ ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ ʧʦʚôʷʟʘʥʽ ʟ ʚʽʜʢʣʘʜʘʤʠ ʢʘʨʙʦʥʫ ʽ ʧʝʨʤʽ. ɺʦʥʠ ʟʦʩʝʨʝʜʞʝʥʽ ʚ 

ʊʘʡʤʠʨʩʴʢʦʤʫ, ʂʽʟʝʣʦʚʩʴʢʦʤʫ (ʋʨʘʣ) ʪʘ ʇʝʯʦʨʩʴʢʦʤʫ ʙʘʩʝʡʥʘʭ. ɹʫʨʦʚʫʛʽʣʴʥʽ ʨʦʜʦʚʠʱʘ ʧʨʠʫʨʦʯʝʥʽ ʜʦ 

ʤʝʟʦʟʦʶ. ɺʦʥʠ ʨʦʟʤʽʱʝʥʽ ʥʘ ʋʨʘʣʽ (ʏʝʣʷʙʽʥʩʴʢʝ ʨʦʜʦʚʠʱʝ) ʪʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʘ 

ʧʣʘʪʬʦʨʤʠ (ʂʘʥʩʴʢʦ-ɸʯʠʥʩʴʢʠʡ ʙʘʩʝʡʥ). 

ɿʘʣʽʟʥʽ ʨʫʜʠ ʦʩʘʜʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʨʠʬʝʡʩʴʢʠʭ (ɹʘʢʘʣʴʩʴʢʝ, ɸʚʟʷʥʩʴʢʝ, ɯʥʟʝʨʩʴʢʝ 

ʨʦʜʦʚʠʱʘ) ʽ ʢʨʝʡʜʦʚʦ-ʝʦʮʝʥʦʚʠʭ (ʙʫʨʽ ʟʘʣʽʟʥʷʢʠ ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʙʘʩʝʡʥʫ). 

ɺ ʮʽʣʦʤʫ ʞ ʥʘ ʋʨʘʣʽ ʧʝʨʝʚʘʞʘʻ ʝʥʜʦʛʝʥʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ, ʧʦʚ'ʷʟʘʥʥʘ ʟ ʤʘʛʤʘʪʠʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʉʭʽʜʥʦʛʦ ʉʭʠʣʫ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʠʡ ʚʽʢ ʽ ʧʝʪʨʦʛʨʘʬʽʯʥʠʡ ʩʢʣʘʜ. ɼʦ ʛʽʧʝʨʙʘʟʠʪʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʧʨʠʫʨʦʯʝʥʽ ʪʠʪʘʥʦ-ʤʘʛʥʝʪʠʪʦʚʽ (ʂʘʯʢʘʥʘʨʩʴʢʝ, ʂʫʩʠʥʩʴʢʝ, ɸʣʘʧʘʾʚʩʴʢʝ), ʭʨʦʤʫ, ʥʽʢʝʣʶ, ʢʦʙʘʣʴʪʫ 

ʧʣʘʪʠʥʠ (ʂʽʤʧʝʨʩʘʡʩʴʢʝ, ʅʠʞʥʴʦʪʘʛʽʣʴʩʴʢʝ), ʘ ʪʘʢʦʞ ʘʟʙʝʩʪʫ ʽ ʪʘʣʴʢʫ (ɹʘʞʝʥʦʚʩʴʢʝ) ʨʦʜʦʚʠʱʘ. 

ɼʦ ʛʨʘʥʽʪʦʾʜʥʠʭ ʤʘʛʤʘʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʷʞʽʶʪʴ ʩʢʘʨʥʦʚʽ ʨʦʜʦʚʠʱʘ ʟʘʣʽʟʥʠʭ ʨʫʜ (ʄʘˇʥʽʪʦˇʦʨʩʴʢʝ, 

ɹʣʘʛʦʜʘʪʩʴʢʝ, ʂʫʩʪʘʥʘʡʩʴʢʝ), ʤʽʜʥʦ-ʤʘʛʥʝʪʠʪʦʚʽ (ʊʫʨôʾʥʩʴʢʽ ʨʫʜʥʠʢʠ), ʟʦʣʦʪʦ-ʩʫʣʴʬʽʜʥʽ 

(ɹʝʨʝʟʽʚʩʴʢʝ), ʢʦʣʯʝʜʘʥʥʽ (ʉʽʙʘʾʚʩʴʢʝ), ʘ ʪʘʢʦʞ ʤʘʥʛʘʥʦʚʽ, ʢʚʘʨʮ-ʚʦʣʴʬʨʘʤʽʪʦʚʽ, ʪʘʥʪʘʣʦ-ʥʦ̔ʙʽʡ-

ʬʣʶʦʨʠʪʦʚʽ, ʙʝʨʠʣ-ʬʣʶʦʨʠʪʦʚʽ  ʨʦʜʦʚʠʱʘ. 

ɿ ʤʦʣʦʜʠʤ ʢʦʤʧʣʝʢʩʦʤ ʤʘʣʠʭ ʽʥʪʨʫʟʽʡ ʛʨʘʥʽʪʦʾʜʽʚ ʧʨʠʫʨʦʯʝʥʽ ʪʝʣʝʪʝʨʤʘʣʴʥʽ ʨʦʜʦʚʠʱʘ ʬʣʶʦʨʠʪʫ, 

ʧʦʣʽʤʝʪʘʣʽʚ, ʩʫʨʤʠ, ʤʠʰôʷʢʫ ʪʘ ʨʪʫʪʽ ʉʭʽʜʥʦʛʦ ʉʭʠʣʫ ʋʨʘʣʫ ʪʘ ʊʘʡʤʠʨʫ. ɺʠʷʚʣʝʥʽ ʤʽʜʥʦ-ʢʦʣʯʝʜʘʥʥʝ 

ʽ ʤʽʜʥʦ-ʧʦʨʬʽʨʦʚʝ ʟʨʫʜʝʥʽʥʥʷ (ʚʫʣʢʘʥʽʪʠ), ʘ ʪʘʢʦʞ  ʪʘ ʧʦʣʽʤʝʪʘʣʽʯʥʽ ʨʦʜʦʚʠʱʘ. 

ʅʘ ʋʨʘʣʽ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʴ ʨʦʟʩʠʧʽʚ ʟʦʣʦʪʘ, ʧʣʘʪʠʥʠ ʪʘ ʘʣʤʘʟʽʚ.  

ʎʝʥʪʨʘʣʴʥʦʘʟʽʘʪʩʴʢʠʡ ʩʝʛʤʝʥʪ ʚʢʣʶʯʘʻ ʩʫʙʰʠʨʦʪʥʦ ʨʦʟʤʽʱʝʥʽ ʨʽʟʥʦʚʽʢʦʚʽ ʩʢʣʘʜʯʘʩʪʽ ʦʙʣʘʩʪʽ, 

ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ, ʤʦʣʦʜʽ ʧʣʘʪʬʦʨʤʠ, ʤʽʞʛʽʨʩʴʢʽ ʟʘʧʘʜʠʥʠ. ɺʽʥ ʚʽʜʜʽʣʷʻ ʉʠʙʽʨʩʴʢʫ ʜʦʢʝʤʙʨʽʡʩʴʢʫ 

ʧʣʘʪʬʦʨʤʫ ʚʽʜ ʊʘʨʽʤʩʴʢʦʾ ʪʘ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤ. ʅʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʮʝʡ ʩʝʛʤʝʥʪ ʤʝʞʫʻ ʟ 
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ʩʪʨʫʢʪʫʨʘʤʠ ɸʣʴʧʽʡʩʴʢʦ-ɻʽʤʘʣʘʡʩʴʢʦʛʦ, ʘ ʥʘ ʩʭʦʜʽ ï ɿʘʭʽʜʥʦʪʠʭʦʦʢʝʘʥʩʴʢʦʛʦ ʩʢʣʘʜʯʘʩʪʠʭ ʧʦʷʩʽʚ. 

ʇʽʚʜʝʥʥʘ ʤʝʞʘ ʩʝʛʤʝʥʪʫ ʟʙʽʛʘʻʪʴʩʷ ʟ ʇʽʚʜʝʥʥʦʪʷʥʴ-ʰʘʥʩʴʢʦʶ ʽ ʉʦʣʦʥʢʝʨʩʴʢʦʶ ʟʦʥʘʤʠ ʨʦʟʣʦʤʽʚ 

(ʩʫʪʫʨʥʠʤʠ ʟʦʥʘʤʠ). ɼʣʷ ʮʴʦʛʦ ʩʝʛʤʝʥʪʫ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʘʣʪʘʾʜʠ ʪʘ ʤʘʥʞʫʨʠʜʠ (ķengör et al., 1993), 

ʭʘʨʘʢʪʝʨʥʘ ʤʦʟʘʾʯʥʘ ʙʫʜʦʚʘ (ʢʦʣʘʞ) ʨʽʟʥʦʚʽʢʦʚʠʭ ʩʫʙʜʫʢʮʽʡʥʦ-ʘʢʨʝʮʽʡʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʬʨʘʛʤʝʥʪʽʚ 

ʤʘʛʤʘʪʠʯʥʠʭ ʜʫʛ ʽ ʩʝʨʝʜʠʥʥʠʭ ʤʘʩʠʚʽʚ, ʘʙʦ ʪʝʨʝʡʥʽʚ (ķengör et al., 1993; Buslov, 2014). ɺ ʮʽʣʦʤʫ ʞ, ʟʘ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʚʠʛʠʥʘʤʠ ʚ ʧʨʦʩʪʷʛʘʥʥʽ ʩʢʣʘʜʯʘʩʪʠʭ ʩʪʨʫʢʪʫʨ ʽ ʪʝʨʝʡʥʽʚ ʫ ʩʪʨʫʢʪʫʨʽ 

ʎʝʥʪʨʘʣʴʥʦʘʟʽʘʪʩʴʢʦʛʦ ʩʝʛʤʝʥʪʫ ʚʠʜʽʣʷʶʪʴ ʜʚʘ ʦʨʦʢʣʽʥʠ ï ʂʘʟʘʭʩʪʘʥʩʴʢʠʡ ʽ ʊʫʚʠʥʦ-ʄʦʥʛʦʣʴʩʴʢʠʡ 

(ʨʠʩ. 2.39). 

ɻʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʮʴʦʛʦ ʩʝʛʤʝʥʪʫ ʥʝʦʜʥʦʟʥʘʯʥʝ. ʆʜʠʥ ʟ ʡʦʛʦ ʚʘʨʽʘʥʪʽʚ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩ. 2.22. ʄʠ ʧʨʠʪʨʠʤʫʻʤʦʩʴ ʩʭʝʤ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ, ʱʦ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʘʜʷʥʩʴʢʠʤʠ 

ʛʝʦʣʦʛʘʤʠ, ʚʠʜʽʣʷʶʯʠ ʫ ʮʴʦʤʫ ʩʝʛʤʝʥʪʽ ʩʢʣʘʜʯʘʩʪʽ ʦʙʣʘʩʪʽ, ʫ ʤʝʞʘʭ ʷʢʠʭ ʨʦʟʤʽʱʫʶʪʴʩʷ ʩʢʣʘʜʯʘʩʪ ̔

ʩʠʩʪʝʤʠ, ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ ʪʘ ʤʦʣʦʜʽ ʧʣʘʪʬʦʨʤʠ. ɼʦ ʩʢʣʘʜʯʘʩʪʠʭ ʦʙʣʘʩʪʝʡ ʥʘʣʝʞʘʪʴ: 1) ʦʙʣʘʩʪʴ 

ʉʠʙʽʨʩʴʢʠʭ ʙʘʡʢʘʣʽʜ ʘʙʦ ɭʥʽʩʝʡʩʴʢʦ-ɹʘʡʢʘʣʴʩʴʢʘ; 2) ɸʣʪʘʻ-ʉʘʷʥʩʴʢʘ; 3) ʎʝʥʪʨʘʣʴʥʦʢʘʟʘʭʩʪʘʥʩʴʢʘ ʽ 

ʊʷʥʴ-ʰʘʥʩʴʢʘ; 5) ʄʦʥʛʦʣʦ-ʆʭʦʪʩʴʢʘ. ʇʽʚʥʽʯʥʘ ʯʘʩʪʠʥʘ ʊʫʨʘʥʩʴʢʦʾ ʤʦʣʦʜʦʾ ʧʣʘʪʬʦʨʤʠ 

(ʇʽʚʥʽʯʥʦʪʫʨʘʥʩʴʢʘ ʝʧʽʛʝʨʮʠʥʩʴʢʘ ʧʣʘʪʬʦʨʤʘ) ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʋʨʘʣʦ-ʄʦʥʛʦʣʴʩʴʢʦʛʦ ʧʦʷʩʫ ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʾʾ ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ (ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʦʾ ʝʧʽʢʽʤʤʝʨʽʡʩʴʢʦʾ), ʱʦ ʥʘʣʝʞʠʪʴ ʜʦ ɸʣʴʧʽʡʩʴʢʦ-

ɻʽʤʘʣʘʡʩʴʢʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʫ.  

 

 
 

ʈʠʩ. 2.39. ʊʝʢʪʦʥʽʯʥʘ ʩʭʝʤʘ ʎʝʥʪʨʘʣʴʥʦʘʟʽʘʪʩʴʢʦʛʦ ʧʦʷʩʫ. ʇʦʢʘʟʘʥʦ ʧʦʣʦʞʝʥʥʷ ʂʘʟʘʭʩʪʘʥʩʴʢʦʛʦ ʽ ʊʫʚʠʥʦ-ʄʦʥʛʦʣʴʩʢʣʛʦ 

ʦʨʦʢʣʽʥʽʚ. The location map of the CAOB. Adapted from Han and Zhou 2017. CC BY-SA 4.0 

https://upload.wikimedia.org/wikipedia/commons/d/d0/Location_Map_of_the_CAOB.png 

 

ʎʝʥʪʨʘʣʴʥʦʢʘʟʘʭʩʪʘʥʩʴʢʘ ʽ ʊʷʥʴ-ʰʘʥʩʴʢʘ ʩʢʣʘʜʯʘʩʪʽ ʦʙʣʘʩʪʽ ʦʭʦʧʣʶʶʪʴ ʪʝʨʠʪʦʨʽʶ 

ʂʘʟʘʭʩʴʢʦʛʦ ʥʘʛʽʨôʷ ʽ ʭʨʝʙʪʠ ʇʽʚʥʽʯʥʦʛʦ (ɺʝʣ. ʽ ʄʘʣ. ʂʘʨʘʪʘʫ, ʂʠʨʛʠʟʴʢʠʡ, ʂʫʥʛʝʡʩʴʢʠʡ, ɿʘʽʣʽʡʩʴʢʠʡ 

ɸʣʘʪʘʫ, ʊʝʨʩʴʢʠʡ), ʇʽʚʜʝʥʥʦʛʦ (ʅʫʨʘʪʘʫ, ʊʫʨʢʝʩʪʘʥʩʴʢʠʡ, ɿʝʨʘʚʰʘʥʩʴʢʠʡ, ˆʽʩʘʨʩʴʢʠʡ, ɸʣʘʪʘʫ, 

ʂʦʢʰʘʣʴʩʴʢʠʡ) ʪʘ ʉʝʨʝʜʠʥʥʦʛʦ (ʋʛʘʤʩʴʢʠʡ, ʇʩʢʝʤʩʴʢʠʡ, ʏʘʪʢʘʣʴʢʠʡ, ʂʫʨʘʤʽʥʩʴʢʠʡ, ʌʝʨˇʘʥʩʴʢʠʡ) 

ʊʷʥʴ-ʐʘʥʶ. ɺ ʩʪʨʫʢʪʫʨʽ ʦʙʣʘʩʪʝʡ ʚʠʜʽʣʷʶʪʴ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ (ʂʦʢʯʝʪʘʚʩʴʢʠʡ ʽ 

ʋʣʫʪʘʫʩʴʢʠʡ), ʘ ʪʘʢʦʞ ʢʘʣʝʜʦʥʩʴʢʽ ʽ ʛʝʨʮʠʥʩʴʢʘ ʯʘʩʪʠʥʠ, ʱʦ ʨʦʟʜʽʣʝʥʽ ʂʘʟʘʭʩʪʘʥʩʴʢʠʤ ʢʨʘʡʦʚʠʤ 

ʚʫʣʢʘʥʽʯʥʠʤ ʧʦʷʩʦʤ. ɼʦ ʢʘʣʝʜʦʥʽʜ ʥʘʣʝʞʘʪʴ, ʪ.ʟ. ʩʭʽʜʥʽ ʢʘʣʝʜʦʥʽʜʠ: ʏʠʥʛʽʟ-ʊʘʨʙʘˇʘʪʘʡʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ 

ʩʠʩʪʝʤʘ ʽ ʧʽʚʜʝʥʥʽ ʢʘʣʝʜʦʥʽʜʠ (ʂʦʢʯʝʪʘʚ-ʇʽʚʥʽʯʥʦʪʷʥʴ-ʰʘʥʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ). ɼʦ ʛʝʨʮʠʥʽʜ 

ʚʽʜʥʦʩʷʪʴ ʇʽʚʜʝʥʥʦʪʷʥʴ-ʰʘʥʩʴʢʫ, ɼʞʫʥˇʘʨʦ-ɹʘʣʭʘʩʴʢʫ ʽ ɯʨʪʠʰ-ɿʘʡʩʘʥʩʴʢʫ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ. 

ʂʘʣʝʜʦʥʩʴʢʽ ʽ ʛʝʨʮʠʥʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʫ ʂʘʟʘʭʩʪʘʥʽ ʪʘ ʮʝʥʪʨʘʣʴʥʦʘʟʽʪʩʴʢʠʭ 

ʨʝʩʧʫʙʣʽʢʘʭ  ̔ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʂʠʪʘʶ ʽ ʄʦʥʛʦʣʽʾ. ɺ ʤʝʞʘʭ ʦʙʣʘʩʪʽ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʨʷʜ ʤʽʞʛʽʨʩʴʢʠʭ ʪʘ ʥʘʢʣʘʜʝʥʠʭ ʟʘʧʘʜʠʥ: ʊʝʥˇʽʟʴʢʘ, ʂʘʨʘˇʘʥʜʠʥʩʴʢʘ, ɼʞʝʟʢʘʟʛʘʥʩʴʢʘ 

(ɾʝʟʢʘʥˇʘʥʩʴʢʘ), ʏʫ-ɯʣʽʡʩʴʢʘ, ʌʝʨˇʘʥʩʴʢʘ, ʅʘʨʠʥʩʴʢʘ, ɯʩʩʠʢ-ʂʫʣʴʩʴʢʘ. 
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ʉʪʨʘʪʠʛʨʘʬʽʷ. ʅʘʡʜʘʚʥʽʰʽ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʧʦʨʦʜʠ ʩʢʣʘʜʘʶʪʴ ʂʦʢʯʝʪʘʚʩʴʢʠʡ ʪʘ ʋʣʫʪʘʫʩʴʢʠʡ 

ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʂʘʟʘʭʩʪʘʥʫ. ʋ ʤʝʞʘʭ 

ʂʦʢʯʝʪʘʚʩʴʢʦʛʦ ʤʘʩʠʚʫ ʚʦʥʠ ʦʙôʻʜʥʘʥʽ ʚ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʫ ʟʝʨʝʥʜʠʥʩʴʢʫ ʩʝʨʽʶ, ʷʢʘ ʩʢʣʘʜʝʥʘ 

ʛʥʝʡʩʘʤʠ ʽ ʘʤʬʽʙʦʣʽʪʘʤʠ, ʧʦʨʬʽʨʦʾʜʘʤʠ, ʩʣʶʜʷʥʠʤʠ ʩʣʘʥʮʷʤʠ, ʢʚʘʨʮʠʪʘʤʠ, ʤʘʨʤʫʨʠʟʦʚʘʥʠʤʠ 

ʚʘʧʥʷʢʘʤʠ. ʊʦʚʱʠʥʘ ʩʝʨʽʾ ï 5-6 ʢʤ. 

ʇʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʢʦʤʧʣʝʢʩ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʭ ʩʣʘʥʮʽʚ ʟ ʛʦʨʠʟʦʥʪʘʤʠ ʤʘʨʤʫʨʽʚ, ʟʘʣʽʟʠʩʪʠʭ ʽ 

ʙʝʟʨʫʜʥʠʭ ʢʚʘʨʮʠʪʽʚ ʩʢʣʘʜʘʻ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʽʚʜʝʥʥʽʰʝ ʋʣʫʪʘʫʩʴʢʠʡ ʤʘʩʠʚ. ɹʘʛʘʪʦʢʽʣʦʤʝʪʨʦʚʘ ʪʦʚʱʘ 

(ʜʦ 8 ʢʤ) ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʭ ʧʝʨʚʠʥʥʦ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ, ʩʣʶʜʠʩʪʠʭ ʩʣʘʥʮʽʚ ʪʘ ʢʚʘʨʮʠʪʽʚ 

ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʧʽʜʨʦʟʜʽʣʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʚʽʜʦʤʽʰʦʶ ʻ ʢʦʨʩʘʢʧʘʡʩʴʢʘ ʩʝʨʽʷ. ɺʦʥʘ ʩʢʣʘʜʝʥʘ 

ʟʘʣʽʟʠʩʪʠʤʠ ʢʚʘʨʮʠʪʘʤʠ, ʩʣʘʥʮʷʤʠ ʪʘ ʤʘʨʤʫʨʘʤʠ, ʘ ʾʾ ʪʦʚʱʠʥʘ ʩʪʘʥʦʚʠʪʴ 3 000 ʤ. ɿʘʟʥʘʯʠʤʦ, ʱʦ 

ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʚʽʢ ʩʝʨʽʾ ʜʠʩʢʫʩʽʡʥʠʡ; ʜʝʷʢʽ ʢʘʟʘʭʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʽʜʥʦʩʷʪʴ ʾʾ ʜʦ 

ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʭ ʟʝʣʝʥʦʩʣʘʥʮʝʚʠʭ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʢʨʝʤʝʥʠʩʪʠʭ ʬʦʨʤʘʮʽʡ ʜʞʝʩʧʽʣʽʪʦʚʦʛʦ ʪʠʧʫ.  

ʅʝʦʧʨʦʪʝʨʦʟʦʡ ʧʦʰʠʨʝʥʠʡ ʚ ʤʝʞʘʭ ʟʘʟʥʘʯʝʥʠʭ ʩʝʨʝʜʠʥʥʠʭ ʤʘʩʠʚʽʚ. ʁʤʦʚʽʨʥʦ ʚʽʥ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ 

ʥʘ ʧʦʨʦʜʘʭ ʥʠʞʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ. ʊʨʘʜʠʮʽʡʥʦ ʪʫʪ ʚʠʜʽʣʷʶʪʴʩʷ ʨʝʛʽʦʥʘʣʴʥʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʧʽʜʨʦʟʜʽʣʠ ï 

ʨʠʬʝʡ ʽ ʚʝʥʜ ʪʘ ʨʷʜ ʤʽʩʮʝʚʠʭ ʩʝʨʽʡ ʽ ʩʚʽʪ. ʅʘ ʟʘʭʽʜʥʠʭ ʦʢʨʘʾʥʘʭ ʂʦʢʯʝʪʘʚʩʴʢʦʛʦ ʤʘʩʠʚʫ ʜʦ ʥʠʞʥʴʦʛʦ 

ʨʠʬʝʶ ʚʽʜʥʝʩʝʥʘ ʻʬʽʤʦʚʩʴʢʘ ʩʝʨʽʷ. ɺʦʥʘ ʩʢʣʘʜʝʥʘ ʧʦʨʬʽʨʠʪʦʾʜʘʤʠ, ʩʣʘʥʮʷʤʠ ʽ ʤʘʨʤʫʨʘʤʠ ʪʘ ʜʦʩʷʛʘʻ 

ʪʦʚʱʠʥʠ ʙʣʠʟʴʢʦ 3 ʢʤ. ʉʝʨʝʜʥʴʦʨʠʬʝʡʩʴʢʽ ʧʦʨʦʜʠ ʚʠʜʽʣʷʶʪʴʩʷ ʷʢ ʢʦʢʯʝʪʘʚʩʴʢʘ ʩʝʨʽʷ, ʱʦ ʩʢʣʘʜʝʥʘ 

ʬʽʣʽʪʦʚʠʤʠ ʪʘ ʚʫʛʣʠʩʪʦ-ʬʽʣʽʪʦʧʦʜʽʙʥʠʤʠ ʩʣʘʥʮʷʤʠ, ʢʚʘʨʮʠʪʘʤʠ, ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ ï ʤʘʨʤʫʨʘʤʠ 

ʽ ʜʦʣʦʤʽʪʘʤʠ ʟ ʨʝʰʪʢʘʤʠ ʩʪʨʦʤʘʪʦʣʽʪʽʚ. ɰʾ ʪʦʚʱʠʥʘ ï 1,9 ʢʤ. ɼʦ ʚʝʨʭʥʴʦʛʦ ʨʠʬʝʶ ʫʤʦʚʥʦ ʚʽʜʥʝʩʝʥʘ 

ʧʦʨʬʽʨʦʾʜʥʘ ʪʦʚʱʘ. ɼʣʷ ʚʝʥʜʫ ʭʘʨʘʢʪʝʨʥʽ ʚʫʣʢʘʥʽʪʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ, ʢʨʝʤʝʥʠʩʪʽ ʽ ʚʫʛʣʠʩʪʦ-

ʢʨʝʤʝʥʠʩʪʽ ʩʣʘʥʮʽ, ʘ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʤʽʩʮʷʤʠ ʪʨʘʧʣʷʶʪʴʩʷ ʪʽʣʽʪʦʧʦʜʽʙʥʽ çʪ.ʟ. ʙʘʡʢʦʥʫʨʩʴʢʽè 

ʢʦʥʛʣʦʤʝʨʘʪʠ. 

ɺ ʋʣʫʪʘʫʩʴʢʦʤʫ ʤʘʩʠʚʽ ʨʠʬʝʡ ʡʤʦʚʽʨʥʦ ʙʝʟ ʧʝʨʝʨʚʠ ʧʝʨʝʢʨʠʚʘʻ ʪʦʚʱʫ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ 

ʢʦʨʩʘʢʧʘʡʩʴʢʦʾ ʩʝʨʽʾ. ʎʝ ʩʣʘʥʮʝʚʦ-ʬʽʣʽʪʦʚʘ ʪʦʚʱʘ, ʷʢʘ ʚʛʦʨʫ ʧʦ ʨʦʟʨʽʟʫ ʟʤʽʥʶʻʪʴʩʷ ʚʫʣʢʘʥʽʪʘʤʠ, 

ʟʘʣʽʟʠʩʪʠʤʠ ʢʚʘʨʮʠʪʘʤʠ ʽ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʟ ʛʘʣʴʢʦʶ ʢʚʘʨʮʠʪʽʚ. ʋ ʚʝʥʜʽ ʤʘʩʠʚʫ ʚʠʜʽʣʷʶʪʴ ʜʚʽ ʩʚʽʪʠ ï 

ʘʢʙʫʣʘʮʴʢʫ ʪʘ ʫʣʫʪʘʫʩʴʢʫ. ɸʢʙʫʣʘʮʴʢʫ ʩʝʨʽʶ ʩʢʣʘʜʘʶʪʴ ʢʦʥʛʣʦʤʝʨʘʪʠ, ʪʫʬʠ, ʪʫʬʦʘʣʝʚʨʦʣʽʪʠ, ʙʘʟʘʣʴʪʠ. 

ɰʾ ʪʦʚʱʠʥʘ ï 1,1-1,4 ʢʤ. ʅʝʟʛʽʜʥʦ ʥʘ ʥʽʡ ʟʘʣʷʛʘʻ ʫʣʫʪʘʫʩʴʢʘ ʩʝʨʽʷ ï ʬʽʣʽʪʦʚʽ ʩʣʘʥʮʽ, ʜʦʣʦʤʽʪʠ ʪʘ 

ʪʽʣʽʪʦʧʦʜʽʙʥʽ (ʙʘʡʢʦʥʫʨʩʴʢʽ) ʢʦʥʛʣʦʤʝʨʘʪʠ. ʊʦʚʱʠʥʘ ʫʣʫʪʘʫʩʴʢʦʾ ʩʝʨʽʾ ï ʙʣʠʟʴʢʦ 2,0 ʢʤ, ʧʨʠ ʮʴʦʤʫ 

ʪʽʣʽʪʦʚʠʜʥʽ ʢʦʥʛʣʦʤʝʨʘʪʠ ʤʘʶʪʴ ʪʦʚʱʠʥʫ ʜʦ 400 ʤ. ʎʷ ʞ ʩʝʨʽʷ ʧʦʰʠʨʝʥʘ ʽ ʚ ʭʨ. ʂʘʨʘʪʘʫ, ʜʝ ʾʾ ʪʦʚʱʠʥʘ 

ï ʙʣʠʟʴʢʦ 1 ʢʤ. 

ɺ ʟʘʛʘʣʴʥʠʭ ʨʠʩʘʭ ʧʦʜʽʙʥʘ ʙʫʜʦʚʘ ʜʦʢʝʤʙʨʽʶ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʚ ʽʥʰʠʭ ʧʽʜʥʷʪʪʷʭ ʩʢʣʘʜʯʘʩʪʦʾ 

ʦʙʣʘʩʪʽ, ʟʦʢʨʝʤʘ ʚ ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʇʨʠʙʘʣʭʘʰʰʽ ʪʘ ʚ ɼʞʫʥˇʘʨʽʾ, ʜʦ ʚʠʜʽʣʷʶʪʴ ɼʞʫʥˇʘʨʩʴʢʠʡ 

ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ. 

ʇʘʣʝʦʟʦʡ. ʂʝʤʙʨʽʡ ʧʦʰʠʨʝʥʠʡ ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʦʙʣʘʩʪʽ ʽ ʥʘ ʇʽʚʥʽʯʥʦʤʫ ʊʷʥʴ-ʐʘʥʽ. ʅʘ ɺʝʣʠʢʦʤʫ 

ʂʘʨʘʪʘʫ ʚʽʥ ʩʢʣʘʜʝʥʠʡ ʯʦʨʥʠʤʠ ʚʘʥʘʜʽʻʥʦʩʥʠʤʠ ʩʣʘʥʮʷʤʠ ʢʫʨʫʤʩʘʮʴʢʦʾ ʩʚʽʪʠ (300 ʤ), ʷʢʘ ʥʝʟʛʽʜʥʦ 

ʟʘʣʷʛʘʻ ʥʘ ʙʘʡʢʦʥʫʨʩʴʢʠʭ ʪʽʣʽʪʦʧʦʜʽʙʥʠʭ ʢʦʥʛʣʦʤʝʨʘʪʘʭ. ʅʘ ʄʘʣʦʤʫ ʂʘʨʘʪʘʫ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʢʝʤʙʨʽʶ ʚʠʜʽʣʷʻʪʴʩʷ ʜʦʣʦʤʽʪʠ ʽ ʚʘʧʥʷʢʠ ʟ ʛʦʨʠʟʦʥʪʦʤ (100 ʤ) ʩʣʘʥʮʽʚ ʟ ʢʨʝʤʝʥʷʤʠ ʽ ʬʦʩʬʦʨʠʪʘʤʠ. 

ɺʠʱʝ ʟʘʣʷʛʘʻ ʪʦʚʱʘ ʜʦʣʦʤʽʪʽʚ ʽ ʚʘʧʥʷʢʽʚ ʟ ʢʝʤʙʨʽʡʩʴʢʠʤʠ ʪʨʽʣʦʙʽʪʘʤʠ (ʜʦ 600 ʤ).  

ʅʘ ʩʭʦʜʽ, ʚ ʏʠʥʛʽʟ-ʊʘʨʙʘˇʘʪʘʡʩʴʢʽʡ ʟʦʥʽ ʢʝʤʙʨʽʡ ʧʝʨʝʚʘʞʥʦ ʚʫʣʢʘʥʦʛʝʥʥʠʡ ʟʥʘʯʥʦʾ ʪʦʚʱʠʥʠ. 

ʇʦʢʨʠʚʠ ʙʘʟʘʣʴʪʽʚ ʽ ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʽʚ ʪʫʪ ʯʝʨʛʫʶʪʴʩʷ ʟ ʧʨʦʰʘʨʢʘʤʠ ʪʫʬʽʚ ʽ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ. ɺ ʣʽʥʟʘʭ ʚʘʧʥʷʢʽʚ ʽ ʤʦʨʩʴʢʠʭ ʘʨʛʽʣʽʪʘʭ ʟʥʘʡʜʝʥʽ ʨʝʰʪʢʠ ʪʨʽʣʦʙʽʪʽʚ. ʊʦʚʱʠʥʘ ʢʝʤʙʨʽʶ ʚ ʩʭʽʜʥʠʭ 

ʢʘʣʝʜʦʥʽʜʘʭ ʩʷʛʘʻ 8000 ʤ. 

ʉʪʨʫʢʫʪʫʨʥʠʡ ʧʣʘʥ ʦʨʜʦʚʠʢʫ ʫ ʟʘʛʘʣʴʥʠʭ ʨʠʩʘʭ ʩʭʦʞʠʡ ʟ ʢʝʤʙʨʽʡʩʴʢʠʤ. ɺ ʟʘʭʽʜʥʠʭ ʢʘʣʝʜʦʥʽʜʘʭ 

(ʋʣʫʪʘʫ, ɺʝʣʠʢʠʡ ʂʘʨʘʪʘʫ) ʦʨʜʦʚʠʮʴʢʽ ʚʽʜʢʣʘʜʠ ʙʝʟ ʧʝʨʝʨʚʠ ʟʘʣʷʛʘʶʪʴ ʥʘ ʢʝʤʙʨʽʡʩʴʢʠʭ. ʎʝ ʧʝʨʝʚʘʞʥʦ 

ʪʝʨʠʛʝʥʥʽ ʪʘ ʪʝʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ. ʋ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʟôʷʚʣʷʶʪʴʩʷ ʝʬʫʟʠʚʠ, ʫ ʚʝʨʭʥʽʡ ï 

ʣʽʥʟʠ ʨʠʬʦʛʝʥʥʠʭ ʚʘʧʥʷʢʽʚ. ʅʘ ʭʨ. ʄʘʣʠʡ ʂʘʨʘʪʘʫ ʽ ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʇʨʠʙʘʣʭʘʰʰʽ ʚ ʨʦʟʨʽʟʘʭ 

ʧʝʨʝʚʘʞʘʶʪʴ ʚʘʧʥʷʢʠ ʽ ʜʦʣʦʤʽʪʠ. ʆʨʜʦʚʠʮʴʢʽ ʚʽʜʢʣʘʜʠ ʟʘʭʽʜʥʠʭ ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʽ ʤʽʩʪʷʪʴ ʨʝʰʪʢʠ 

ʛʨʘʧʪʦʣʽʪʽʚ, ʪʨʽʣʦʙʽʪʽʚ, ʙʨʘʭʽʦʧʦʜ, ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʚʯʝʥʥʷ ʷʢʠʭ ʨʦʟʨʦʙʣʝʥʽ ʜʝʪʘʣʴʥʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʩʭʝʤʠ. 

ʊʦʚʱʠʥʘ ʦʨʜʦʚʠʢʫ ʪʫʪ ʩʪʘʥʦʚʠʪʴ 8-9 ʢʤ, ʟ ʷʢʠʭ ʙʣʠʟʴʢʦ 2-4 ʢʤ ï ʚʫʣʢʘʥʦʛʝʥʥʽ ʧʦʨʦʜʠ. 

ɺ ʏʠʥʛʽʟ-ʊʘʨʙʘˇʘʪʘʡʩʴʢʽʡ ʟʦʥʽ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ, ʷʢ ʽ ʚ ʢʝʤʙʨʽʾ, ʧʦʰʠʨʝʥʽ ʚʫʣʢʘʥʦʛʝʥʥʽ 

ʫʪʚʦʨʝʥʥʷ ʘʥʜʝʟʠʪʦʚʦʛʦ ʪʘ ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʦʚʦʛʦ ʩʢʣʘʜʫ. ʉʝʨʝʜʥʷ ʽ ʚʝʨʭʥʷ ʯʘʩʪʠʥʠ ï ʪʝʨʠʛʝʥʥʽ ʽ 

ʚʫʣʢʘʥʦʛʝʥʥʽ ʪʦʚʱʽ. ɺ ʧʨʦʰʘʨʢʘʭ ʘʨʛʽʣʽʪʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ ʽ ʚʘʧʥʷʢʽʚ ʟʥʘʡʜʝʥʽ ʨʝʰʪʢʠ ʛʨʘʧʪʦʣʽʪʽʚ, 
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ʪʨʽʣʦʙʽʪʽʚ, ʙʨʘʭʽʦʧʦʜ. ɼʣʷ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʨʦʟʨʽʟʫ ʭʘʨʘʢʪʝʨʥʘ ʧʦʷʚʘ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʭ ʚʽʜʢʣʘʜʽʚ. 

ʊʦʚʱʠʥʘ ʦʨʜʦʚʠʢʫ ʚ ʮʠʭ ʨʘʡʦʥʘʭ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 10 ʢʤ.  

ɺ ɼʞʫʥˇʘʨʦ-ɹʘʣʭʘʩʴʢʽʡ ʧʨʦʚʽʥʮʽʾ ʦʨʜʦʚʠʢ (ʙʣʠʟʴʢʦ 5 ʢʤ) ʩʢʣʘʜʝʥʠʡ ʜʽʘʙʘʟʘʤʠ, ʩʧʽʣʽʪʘʤʠ, ʪʫʬʘʤʠ 

ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʟ ʣʽʥʟʘʤʠ ʽ ʧʘʯʢʘʤʠ ʢʨʝʤʝʥʠʩʪʠʭ ʧʦʨʽʜ ʽ ʷʰʤ, ʱʦ ʤʽʩʪʷʪʴ ʨʝʰʪʢʠ ʦʨʜʦʚʠʮʴʢʠʭ 

ʢʦʥʦʜʦʥʪʽʚ. 

ʉʠʣʫʨ ʧʦʰʠʨʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʫ ʚʥʫʪʨʽʰʥʽʡ ʯʘʩʪʠʥʽ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʫ ʽ ʥʘ ʡʦʛʦ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʽʡ ʦʢʨʘʾʥʽ. ɺ ʏʠʥʛʽʟ-ʊʘʨʙʘˇʘʪʘʡʩʴʢʽʡ ʟʦʥʽ ʚ ʡʦʛʦ ʩʢʣʘʜʽ ʧʝʨʝʚʘʞʘʶʪʴ ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʽ ʽ 

ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʘʣʝʚʨʦʣʽʪʠ, ʧʽʩʢʦʚʠʢʠ ʽ ʢʦʥʛʣʦʤʝʨʘʪʠ, ʜʽʣʷʥʢʘʤʠ ʚʫʣʢʘʥʽʪʠ ʘʥʜʝʟʠʪʦʚʦʛʦ ʩʢʣʘʜʫ. ʋ 

ʚʝʨʭʥʴʦʤʫ ʩʠʣʫʨʽ ɼʞʫʥˇʘʨʦ-ɹʘʣʭʘʩʴʢʦʾ ʧʨʦʚʽʥʮʽʾ ʪʨʘʧʣʷʶʪʴʩʷ ʚʘʧʥʷʢʠ, ʥʘʩʠʯʝʥʽ ʨʝʰʪʢʘʤʠ ʬʘʫʥʠ. 

ʊʦʚʱʠʥʘ ʩʠʣʫʨʫ ʫ ʮʠʭ ʨʘʡʦʥʘʭ ï ʜʦ 3 ʢʤ. ʋ ʇʽʚʜʝʥʥʽʡ ʄʦʥʛʦʣʽʾ ʩʠʣʫʨ ʢʘʨʙʦʥʘʪʥʠʡ ʨʠʬʦʛʝʥʥʠʡ. 

ɼʝʚʦʥ ʚ ʤʦʨʩʴʢʠʭ ʬʘʮʽʷʭ ʧʦʰʠʨʝʥʠʡ ʚ ʛʝʨʮʠʥʩʴʢʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤʘʭ ʦʙʣʘʩʪʽ. ɺ ɼʞʫʥˇʘʨʦ-

ɹʘʣʭʘʩʴʢʽʡ ʧʨʦʚʽʥʮʽʾ ʫ ʩʚʦʾʡ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʚʽʥ ʩʢʣʘʜʝʥʠʡ ʛʣʠʥʠʩʪʠʤʠ ʽ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʝʥʠʩʪʠʤʠ 

ʩʣʘʥʮʷʤʠ ʽ ʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʩʠʣʫʨʽ. ʉʝʨʝʜʥʷ ʡʦʛʦ ʯʘʩʪʠʥʘ ʩʢʣʘʜʝʥʘ ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʪʫʬʽʪʘʤʠ, 

ʟʨʽʜʢʘ ʙʘʟʘʣʴʪʘʤʠ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʝʨʝʜ ʛʨʫʙʦʫʣʘʤʢʦʚʠʭ ʪʝʨʠʛʝʥʥʠʭ ʧʦʨʽʜ ʪʨʘʧʣʷʪʴʩʷ ʨʠʬʦʚʽ 

ʚʘʧʥʷʢʠ, ʱʦ ʚʤʽʱʫʶʪʴ ʬʘʫʥʫ, ʷʰʤʠ ʽ ʨʘʜʽʦʣʷʨʠʪʠ. ʊʦʚʱʠʥʘ ʜʝʚʦʥʫ ï ʜʦ 5 ʢʤ. ʅʘ ʊʷʥʴ-ʐʘʥʽ 

(ʂʠʟʠʣʢʫʤʩʴʢʠʡ ʨʘʡʦʥ ʽ ɿʘʭʽʜʥʠʡ ˆʽʩʘʨ) ʫ ʩʢʣʘʜʽ ʜʝʚʦʥʫ ʧʝʨʝʚʘʞʘʶʪʴ ʢʘʨʙʦʥʘʪʥʽ ʰʝʣʴʬʦʚʽ ʚʘʧʥʷʢʠ ʟ 

ʨʝʰʪʢʘʤʠ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʬʘʫʥʠ, ʱʦ ʟʘʤʽʱʫʶʪʴʩʷ ʚʛʦʨʫ ʧʦ ʨʦʟʨʽʟʫ ʛʣʠʙʦʢʦʚʦʜʥʠʤʠ ʛʣʠʥʠʩʪʠʤʠ 

ʩʣʘʥʮʷʤʠ. 

ɺ ʎʝʥʪʨʘʣʴʥʦʤʫ ʽ ʇʽʚʜʝʥʥʦʤʫ ʂʘʟʘʭʩʪʘʥʽ ʧʦʰʠʨʝʥʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʫʪʚʦʨʝʥʥʷ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ 

ʂʘʟʘʭʩʪʘʥʩʴʢʠʡ ʜʝʚʦʥʩʴʢʠʡ ʚʫʣʢʘʥʽʯʥʠʡ ʧʦʷʩ. ɺ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʧʦʰʠʨʝʥʽ ʘʥʜʝʟʠʪʠ, ʘʥʜʝʟʠʪʦ-

ʙʘʟʘʣʴʪʠ ʽ ʾʭ ʪʫʬʠ, ʛʨʘʚʝʣʽʪʠ, ʢʦʥʛʣʦʤʝʨʘʪʠ, ʚ ʩʝʨʝʜʥʽʡ ʽ ʚʝʨʭʥʽʡ ï ʨʽʦʣʽʪʦʚʽ ʽ ʜʘʮʠʪʦʚʽ ʪʫʬʠ ʽ 

ʽʛʥʽʤʙʨʠʪʠ, ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʽ ʧʽʩʢʦʚʠʢʠ ʽ ʢʦʥʛʣʦʤʝʨʘʪʠ. ʊʦʚʱʠʥʘ ʜʝʚʦʥʩʴʢʠʭ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʠʭ 

ʧʦʨʽʜ ʫ ʮʴʦʤʫ ʨʘʡʦʥʽ ï 4-6 ʢʤ. ʉʭʦʞʽ ʨʦʟʨʽʟʠ ʚʽʜʦʤʽ ʫ ʇʽʚʜʝʥʥʽʡ ʄʦʥʛʦʣʽʾ, ʜʝ ʧʦʰʠʨʝʥʽ ʜʝʚʦʥʩʴʢʽ 

ʪʫʨʙʽʜʽʪʠ  ʽ ʚʫʣʢʥʽʪʠ ʘʥʜʝʟʠʪʦʚʦʛʦ, ʜʘʮʠʪʦʚʦʛʦ ʽ ʨʽʦʣʽʪʦʚʛʦ ʩʢʣʘʜʫ. 

ɺ ʢʘʣʝʜʦʥʩʴʢʽʡ ʯʘʩʪʠʥʽ ʦʙʣʘʩʪʽ, ʋʣʫʪʘʫ-ʂʦʢʯʝʪʘʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʪʘ ʥʘ ʇʽʚʥʽʯʥʦʤʫ ʊʷʥʴ-ʐʘʥʽ ʜʝʚʦʥ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ, ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʠʡ ʟ ʧʨʦʰʘʨʢʘʤʠ ʘʥʜʝʟʠʪʽʚ, ʨʽʦʣʽʪʽʚ ʽ ʾʭ ʪʫʬʽʚ. ʊʦʚʱʠʥʘ ʜʝʚʦʥʫ 

ʤʽʥʣʠʚʘ ʽ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 3,2 ʜʦ 7,0 ʢʤ. 

ʂʘʨʙʦʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʬʘʮʽʘʣʴʥʠʤ ʨʦʟʤʘʾʪʪʷʤ. ʄʦʨʩʴʢʠʤʠ ʬʘʮʽʷʤʠ ʩʢʣʘʜʝʥʠʡ ʤʽʩʩʽʩʽʧʽʡ 

ɼʞʫʥˇʘʨʦ-ɹʘʣʭʘʩʴʢʦʾ ʧʨʦʚʽʥʮʽʾ. ʊʫʪ ʙʝʟ ʧʝʨʝʨʚʠ ʥʘ ʜʝʚʦʥʽ ʟʘʣʷʛʘʶʪʴ ʩʣʘʥʮʽ ʘʣʝʚʨʦʣʽʪʠ, ʢʨʝʤʝʥʠʩʪʽ 

ʧʦʨʦʜʠ ʽ ʷʰʤʠ ʟ ʨʘʜʽʦʣʷʨʽʷʤʠ, ʣʽʥʟʠ ʨʠʬʦʛʝʥʥʠʭ ʚʘʧʥʷʢʽʚ; ʪʨʘʧʣʷʶʪʴʩʷ ʘʥʜʝʟʠʪʠ ʽ ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʠ. 

ʈʦʟʨʽʟ ʢʘʨʙʦʥʫ ʟʘʚʝʨʰʫʶʪʴ ʧʽʩʢʦʚʠʢʠ, ʛʨʘʫʚʘʢʢʠ ʽ ʢʦʥʛʣʦʤʝʨʘʪʠ ʩʝʨʧʫʭʦʚʩʴʢʦʛʦ ʽ ʙʘʰʢʠʨʩʴʢʦʛʦ 

ʷʨʫʩʽʚ. 

ʅʘ ʊʷʥʴ-ʐʘʥʽ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʤʽʩʩʽʩʽʧʽʶ ʙʝʟ ʷʚʥʦʾ ʧʝʨʝʨʚʠ ʟʘʣʷʛʘʶʪʴ ʥʘ ʜʝʚʦʥʩʴʢʠʭ. ʍʘʨʘʢʪʝʨʥʝ 

ʯʝʨʛʫʚʘʥʥʷ ʢʘʨʙʦʥʘʪʥʠʭ, ʯʘʩʪʦ ʨʠʬʦʛʝʥʥʠʭ ʧʦʨʽʜ (ʨʠʩ. 2.40), ʥʘʩʠʯʝʥʠʭ ʨʝʰʪʢʘʤʠ ʙʝʥʪʦʩʫ 

(ʙʨʘʭʽʦʧʦʜʠ, ʢʦʨʘʣʠ, ʬʦʨʘʤʽʥʽʬʝʨʠ), ʽ ʛʣʠʙʦʢʦʚʦʜʥʠʭ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʠʭ ʟ ʛʦʥʽʘʪʠʪʘʤʠ ʽ 

ʢʦʥʦʜʦʥʪʘʤʠ. ʊʦʚʱʠʥʘ ʢʘʨʙʦʥʫ ï ʜʦ 3 ʢʤ. ʇʝʥʩʽʣʴʚʘʥʽʡ ʩʢʣʘʜʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ 

ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ. ʇʦʰʠʨʝʥʽ ʬʣʽʰʦʾʜʥʽ ʪʦʚʱʽ ʟ ʦʣʽʩʪʦʣʽʪʘʤʠ, ʘ ʪʘʢʦʞ ʙʦʢʩʠʪʦʥʦʩʥʽ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʘ ʤʝʞʽ ʙʘʰʢʠʨʩʴʢʦʛʦ ʽ ʤʦʩʢʦʚʩʴʢʦʛʦ ʷʨʫʩʽʚ. 

ɺʫʛʣʝʥʦʩʥʠʡ ʢʘʨʙʦʥ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʠʡ ʚ ʂʘʨʘˇʘʥʜʠʥʩʴʢʽʡ ʪʘ ɽʢʽʙʘʩʪʫʟʴʢʽʡ ʟʘʧʘʜʠʥʘʭ. ɺ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʧʝʨʝʚʘʞʘʶʪʴ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʠʛʝʥʥʽ ʚʽʜʢʣʘʜʠ ʚʝʨʭʥʴʦʛʦ ʜʝʚʦʥʫ ʽ ʥʠʟʽʚ ʤʽʩʩʽʩʽʧʽʶ. 

ɺʫʛʣʝʥʦʩʥʽʩʪʴ ʧʦʚôʷʟʘʥʘ ʟ ʚʽʟʝʡʩʴʢʠʤʠ ʪʘ ʧʝʥʩʽʣʴʚʘʥʩʴʢʠʤʠ (ʢʘʨʘˇʘʥʜʠʥʩʴʢʘ ʩʚʽʪʘ, 600-1800 ʤ) 

ʚʽʜʢʣʘʜʘʤʠ. ʊʦʚʱʠʥʘ ʢʘʨʙʦʥʫ ʚ ʟʘʟʥʘʯʝʥʠʭ ʟʘʧʘʜʠʥʘʭ ï ʜʦ 4,0 ʢʤ. 

ʏʝʨʚʦʥʦʢʦʣʽʨʥʽ ʪʘ ʩʽʨʦʢʦʣʽʨʥʽ ʘʣʝʚʨʦʣʽʪʠ, ʧʽʩʢʦʚʠʢʠ ʽ ʢʦʥʛʣʦʤʝʨʘʪʠ ʧʝʥʩʽʣʴʚʘʥʽʶ ʧʦʰʠʨʝʥʽ ʚ 

ɾʝʟʢʘʥˇʘʥʩʴʢʽʡ (ʢʦʣʠʰʥʷ ʥʘʟʚʘ ɼʞʝʟʢʘʥʟʛʘʥʩʴʢʘ) ʟʘʧʘʜʠʥʽ, ʜʝ ʚʦʥʠ ʪʘʢ ʩʘʤʦ ʟʘʣʷʛʘʶʪʴ ʥʘ ʪʝʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʦʤʫ ʤʽʩʩʽʩʽʧʽʾ. ʇʝʥʩʽʣʴʚʘʥʩʴʢʘ ʜʞʝʟʢʘʥʛʘʥʩʴʢʘ ʩʚʽʪʘ (700 ʤ) ʤʽʩʪʠʪʴ ʢʦʤʧʣʝʢʩʥʫ ʨʫʜʥʫ 

ʤʽʥʝʨʘʣʽʟʘʮʽʶ ʤʽʜʽ, ʩʚʠʥʮʶ, ʮʠʥʢʫ ʪʘ ʽʥʰʠʭ ʤʝʪʘʣʽʚ.  

ʋ ʩʢʣʘʜʽ ʧʝʨʤʩʴʢʦʾ ʩʠʩʪʝʤʠ ʨʽʟʢʦ ʧʝʨʝʚʘʞʘʶʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʪʘ ʚʫʣʢʘʥʦʛʝʥʥʽ ʧʦʨʦʜʠ. 
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ʈʠʩ. 2.40. ʂʘʨʙʦʥʘʪʥʽ ʨʠʬʦʛʝʥʥʽ ʚʘʧʥʷʢʠ ʢʘʨʙʦʥʫ. ʊʷʥʴ-ʐʘʥʴ, ɹʨʽʯʤʫʣʘ (ʌʦʪʦ ʘʚʪʦʨʘ, 2007) 

 

ɺʫʣʢʘʥʦʛʝʥʥʘ ʧʝʨʤ ʚʽʜʦʤʘ ʚ ɼʞʫʥˇʘʨʦ-ɹʘʣʭʘʩʴʢʽʡ ʧʨʦʚʽʥʮʽʾ, ʜʝ ʧʦʰʠʨʝʥʽ ʘʥʜʝʟʠʪʠ, ʙʘʟʘʣʴʪʠ, 

ʜʘʮʠʪʠ, ʨʽʦʣʽʪʠ ʪʘ ʾʭ ʪʫʬʠ, ʘ ʪʘʢʦʞ ʽʛʥʽʤʙʨʠʪʠ. ɺʦʥʠ ʨʦʟʤʝʞʦʚʘʥʽ ʧʨʦʰʘʨʢʘʤʠ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʭ 

ʢʦʥʛʣʦʤʝʨʘʪʽʚ, ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ, ʟʨʽʜʢʘ ʪʨʘʧʣʷʶʪʴʩʷ ʚʘʧʥʷʢʠ. ʊʦʚʱʠʥʘ ʧʝʨʤʽ ʪʫʪ ï 2,0-3,5 ʢʤ. 

ʉʪʨʦʢʘʪʦʢʦʣʽʨʥʽ ʧʝʨʤʩʴʢʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʧʦʨʦʜʠ ʥʘʨʦʱʫʶʪʴ ʨʦʟʨʽʟʠ ʢʘʨʙʦʥʫ ʚ ɾʝʟʢʘʟˇʘʥʩʴʢʦʤʫ, 

ʏʫʡʩʴʢʦʤʫ, ʂʘʨʘʪʘʫʩʴʢʦʤʫ, ʂʘʢʯʝʪʘʚʩʴʢʦʤʫ ʪʘ ʽʥʰʠʭ ʨʘʡʦʥʘʭ. ʋ ʾʭ ʩʢʣʘʜʽ ï ʢʦʥʛʣʦʤʝʨʘʪʠ, ʧʽʩʢʦʚʠʢʠ, 

ʘʣʝʚʨʦʣʽʪʠ, ʤʝʨʛʝʣʽ ʽ ʧʝʣʽʪʦʤʦʨʬʥʽ ʚʘʧʥʷʢʠ, ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʧʦʰʠʨʝʥʽ ʩʦʣʝʥʦʩʥʽ ʚʽʜʢʣʘʜʠ. 

ʊʦʚʱʠʥʘ ʧʝʨʤʽ ʚ ʮʠʭ ʨʘʡʦʥʘʭ ï ʜʦ 2 ʢʤ. 

ʊʨʽʘʩ ʧʦʰʠʨʝʥʠʡ ʦʙʤʝʞʝʥʦ ʽ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʟʘʧʘʜʠʥ (ʂʘʨʘˇʘʥʜʠʥʩʴʢʘ, ʏʫ-ɯʣʽʡʩʴʢʘ, ɼʞʫʥˇʘʨʩʴʢʘ 

ʪʘ ʽʥʰʽ) ʽ ʚ ʨʷʜʽ ʨʘʡʦʥʽʚ ʫʪʚʦʨʶʻ ʙʝʟʧʝʨʝʨʚʥʽ ʨʦʟʨʽʟʠ ʟ ʧʝʨʤʩʴʢʠʤʠ. ʉʢʨʽʟʴ ʚʽʥ ʩʢʣʘʜʝʥʠʡ 

ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʠʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ, ʛʣʠʥʘʤʠ ʽʥʢʦʣʠ ʟ ʧʣʘʩʪʘʤʠ ʚʫʛʽʣʣʷ. ʅʘʡʙʽʣʴʰʘ 

ʪʦʚʱʠʥʘ ʪʨʽʘʩʫ (ʙʽʣʴʰʝ 2,0 ʢʤ) ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʭʨ. ʉʘʫʨ, ʱʦ ʥʘ ʤʝʞʽ ʂʘʟʘʭʩʪʘʥʫ ʽ ʂʠʪʘʶ. ɺ ʽʥʰʠʭ 

ʨʘʡʦʥʘʭ ʚʦʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ʧʝʨʰʠʭ ʩʦʪʝʥʴ ʤʝʪʨʽʚ.  

ʖʨʘ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʘ ʚ ʂʘʨʘˇʘʥʜʠʥʩʴʢʽʡ ʟʘʧʘʜʠʥʽ. ʊʫʪ ʚʦʥʘ ʜʽʣʠʪʴʩʷ ʥʘ ʪʨʠ ʪʦʚʱʽ, ʱʦ ʨʦʟʜʽʣʝʥʽ 

ʥʝʟʛʽʜʥʦʩʪʷʤʠ: ʥʠʞʥʶ ʚʫʛʣʝʥʦʩʥʫ (450 ʤ), ʩʝʨʝʜʥʶ ʚʫʛʣʝʥʦʩʥʫ (ʜʦ 450 ʤ) ʽ ʚʝʨʭʥʶ ʙʝʟʚʫʛʽʣʴʥʫ (ʜʦ 

700 ʤ). ʂʦʞʥʘ ʟ ʪʦʚʱ ʧʦʯʠʥʘʻʪʴʩʷ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʟʥʘʯʥʦʾ (ʜʦ 300 ʤ) ʪʦʚʱʠʥʠ. ʉʭʦʞʽ ʨʦʟʨʽʟʠ ʚʽʜʦʤʽ ʚ 

ʂʘʨʘʪʘʫ. ʅʘ ʧʝʨʠʬʝʨʽʾ ʌʝʨˇʘʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ (ʌʝʨˇʘʥʩʴʢʠʡ ʭʨʝʙʝʪ) ʪʦʚʱʠʥʘ ʚʫʛʣʝʥʦʩʥʦʾ ʶʨʠ ʜʦʩʷʛʘʻ 

3 ʢʤ. ʅʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚʽʜ ʦʟ. ɿʘʡʩʘʥ ʚ ʭʨ. ʉʘʫʨ ʶʨʩʴʢʽ ʚʫʛʣʝʥʦʩʥʽ ʪʦʚʱʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʘʥʜʝʟʠʪʘʤʠ 

ʽ ʪʫʬʘʤʠ ʢʠʩʣʠʭ ʝʬʫʟʠʚʽʚ. ʂʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʶʨʠ ʧʨʠʩʫʪʥʽ ʽ ʚ ɼʞʫʥˇʘʨʩʴʢʽʡ ʟʘʧʘʜʠʥʽ. 

ʂʨʝʡʜʘ ʧʦʰʠʨʝʥʘ ʫ ʨʦʟʨʽʟʽ ʌʝʨˇʘʥʩʴʢʦʾ ʪʘ ɼʞʫʥˇʘʨʩʴʢʦʾ ʟʘʧʘʜʠʥ. ʎʝ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʢʦʥʛʣʦʤʝʨʘʪʠ, 

ʧʽʩʢʦʚʠʢʠ, ʛʣʠʥʠ ʟ ʣʽʥʟʘʤʠ ʽ ʧʨʦʰʘʨʢʘʤʠ ʛʽʧʩʽʚ, ʤʝʨʛʝʣʽʚ ʽ ʚʘʧʥʷʢʽʚ. ʊʦʚʱʠʥʘ ï 1,5 ʢʤ. ʉʭʦʞʽ ʟʘ 

ʩʢʣʘʜʦʤ, ʘʣʝ ʥʘʙʘʛʘʪʦ ʤʝʥʰʽ ʟʘ ʪʦʚʱʠʥʦʶ (ʜʦ 70 ʤ) ʚʠʷʚʣʝʥʽ ʚ ɿʘʡʩʘʥʩʴʢʽʡ ʟʘʧʘʜʠʥʽ. ʋ ʚʥʫʪʨʽʰʥʽʡ 

ʦʙʣʘʩʪʽ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʫ ʧʦʰʠʨʝʥʽ ʚʠʢʣʶʯʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ, ʘ ʂʠʟʠʣʢʫʤʘʭ ï 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʽ ʤʦʨʩʴʢʽ. ʊʦʚʱʠʥʘ ʢʨʝʡʜʠ ʫ ʮʠʭ ʨʘʡʦʥʘʭ ï ʜʦ 200 ʤ.  

ʇʘʣʝʦʛʝʥ ʥʘʨʦʱʫʻ ʨʦʟʨʽʟʠ ɾʝʟʢʘʟˇʘʥʩʴʢʦʾ, ʊʝʥˇʽʟʴʢʦʾ, ʏʫʡʩʴʢʦʾ, ɿʘʡʩʘʥʩʴʢʦʾ, ɯʩʩʠʢ-ʂʫʣʴʩʴʢʦʾ, 

ʌʝʨˇʘʥʩʴʢʦʾ ʪʘ ɼʞʫʥˇʘʨʩʴʢʦʾ ʟʘʧʘʜʠʥ. ʋ ʙʽʣʴʰʦʩʪʽ ʟ ʥʠʭ ʚʽʥ ʩʢʣʘʜʝʥʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ 

ʫʪʚʦʨʝʥʥʷʤʠ ï ʛʘʣʝʯʥʠʢʘʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ, ʛʣʠʥʘʤʠ ʟ ʣʽʥʟʘʤʠ ʙʫʨʠʭ ʟʘʣʽʟʥʷʢʽʚ ʽ ʙʦʢʩʠʪʽʚ 

ʪʦʚʱʠʥʦʶ ʜʦ 500 ʤ (ɿʘʡʩʘʥʩʴʢʘ ʟʘʧʘʜʠʥʘ). ɺ ʏʫʡʩʴʢʽʡ ʪʘ ʌʝʨˇʘʥʩʴʢʽʡ ʟʘʧʘʜʠʥʘʭ ʧʦʰʠʨʝʥʽ ʤʦʨʩʴʢʽ 

ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʽ ʽ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʟ ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ. ʆʩʪʘʥʥʷ ʜʝʪʘʣʴʥʦ ʚʠʚʯʘʣʘʩʴ 

ʨʘʜʷʥʩʴʢʠʤ ʽ ʫʢʨʘʾʥʩʴʢʠʤ ʛʝʦʣʦʛʦʤ ʆ.ʉ. ɺʷʣʦʚʠʤ. ʊʦʚʱʠʥʘ ʧʘʣʝʦʛʝʥʫ ʚ ʮʠʭ ʟʘʧʘʜʠʥʘʭ ï 200-300 ʤ.  
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ʆ.ʉ. ɺʷʣʦʚ (1904-1988). ɻʝʦʣʦʛ ʽ ʧʘʣʝʦʥʪʦʣʦʛ, ʧʨʦʬʝʩʦʨ ʃʴʚʽʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʆʨʛʘʥʽʟʘʪʦʨ ʽ ʧʝʨʰʠʡ ʧʨʝʟʠʜʝʥʪ ʋʢʨʘʾʥʩʴʢʦʛʦ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ 

https://uk.wikipedia.org/w/index.php?curid=1601032 

 

ʂʘʡʥʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʤʝʟʦʟʦʡʩʴʢʽ, ʟʘʧʦʚʥʶʶʪʴ ʤʽʞʛʽʨʩʴʢʽ 

ʟʘʧʘʜʠʥʠ. ɿʦʢʨʝʤʘ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʤʦʣʘʩʠ ʙʘʢʪʨʽʡʩʴʢʦʾ ʩʝʨʽʾ ï 

ʢʦʥʛʣʦʤʝʨʘʪʠ, ʧʽʩʢʦʚʠʢʠ ʽ ʛʣʠʥʠ, ʜʦʩʷʛʘʶʪʴ ʪʦʚʱʠʥʠ 4-6 ʢʤ. ʄʦʨʩʴʢʽ ʽ 

ʣʘʛʫʥʥʽ ʚʽʜʢʣʘʜʠ ʚʽʜʦʤʽ ʫ ʧʨʠʢʘʩʧʽʡʩʴʢʽʡ ʯʘʩʪʠʥʽ ʂʘʟʘʭʩʪʘʥʫ. ʎʝ ʥʝʚʠʪʨʠʤʘʥʽ 

ʟʘ ʪʦʚʱʠʥʦʶ (ʚʽʜ 60 ʜʦ 1200 ʤ) ʢʘʨʙʦʥʘʪʥʽ ʪʘ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʟ 

ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ.  

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ʇʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʽʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ 

ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʚʠʭʦʜʽʚ ʥʠʞʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ. ʎʝ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʽ ʤʘʩʠʚʠ 

ʧʣʘʛʽʦʛʨʘʥʽʪʽʚ ʂʘʟʘʭʩʪʘʥʫ, ʘ ʪʘʢʦʞ ʦʩʥʦʚʥʠʭ (ʛʘʙʨʦ, ʛʘʙʨʦ-ʘʤʬʽʙʦʣʽʪʽʚ) ʽ 

ʫʣʴʪʨʘʦʩʥʦʚʥʠʭ (ʧʝʨʠʜʦʪʠʪʠ) ʧʦʨʽʜ ʊʷʥʴ-ʐʘʥʶ.  

ʇʽʟʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ (1,1-1,4 Ga) ʣʝʡʢʦʢʨʘʪʦʚʽ ʛʨʘʥʽʪʠ ʂʘʟʘʭʩʪʘʥʫ ʪʷʞʽʶʪʴ ʜʦ ʟʝʣʝʥʦʩʣʘʥʮʝʚʠʭ 

ʫʪʚʦʨʝʥʴ. ʅʘ ˆʽʩʘʨʩʴʢʦʤʫ ʭʨʝʙʪʽ ʊʷʥʴ-ʐʘʥʶ ʚʽʜʦʤʽ ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ ʣʝʡʢʦʛʨʘʥʽʪʽʚ, ʘʣʷʩʢʽʪʽʚ, 

ʛʨʘʥʦʜʽʦʨʠʪʽʚ (1,5-1,9 Ga), ʘ ʫ ʇʽʚʥʽʯʥʦʤʫ ʽ ʉʝʨʝʜʥʴʦʤʫ ʊʷʥʴ-ʐʘʥʽ ï ʥʝʚʝʣʠʢʽ ʪʽʣʘ ʜʽʦʨʠʪʽʚ, 

ʛʨʘʥʦʜʽʦʨʠʪʽʚ, ʣʝʡʢʦʛʨʘʥʽʪʽʚ ʽ ʛʨʘʥʽʪʽʚ, ʘ ʪʘʢʦʞ ʛʨʘʥʦʩʽʻʥʽʪʽʚ ʽ ʢʚʘʨʮʦʚʠʭ ʜʽʦʨʠʪʽʚ. ɺʽʢ ʟʘ ʨʫʙʽʜʽʡ-

ʩʪʨʦʥʮʽʻʚʠʤ ʤʝʪʦʜʦʤ ï 510-720 ʄʘ. 

ʈʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʛʘʙʨʦ-ʧʝʨʠʜʦʪʠʪʦʚʽ ʽ ʛʘʙʨʦ-ʜʽʦʨʠʪ-ʛʘʥʦʜʽʦʨʠʪʦʚʽ ʽʥʪʨʫʟʽʾ ʚ ʂʘʟʘʭʩʪʘʥʽ 

ʫʪʚʦʨʶʶʪʴ ʧʨʦʪʷʞʥʽ (50-550 ʢʤ) ʣʘʥʮʶʛʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʟʚ'ʷʟʦʢ ʟ ʛʣʠʙʠʥʥʠʤʠ ʨʦʟʣʦʤʘʤʠ (ʘʙʦ 

ʩʫʪʫʨʥʠʤʠ ʦʬʽʦʣʽʪʦʚʠʤʠ ʟʦʥʘʤʠ). ɺ ʤʝʞʘʭ ʂʦʢʯʝʪʘʚʩʴʢʦʛʦ ʽ ʋʣʫʪʘʫʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʩʝʨʝʜ ʫʣʴʪʨʘʙʘʟʠʪʽʚ 

ʧʝʨʝʚʘʞʘʶʪʴ ʤʘʩʠʚʠ ʧʝʨʠʜʦʪʠʪʽʚ ʢʝʤʙʨʽʶ ʽ ʦʨʜʦʚʠʢʫ. ɺ ʎʝʥʪʘʣʴʥʦʤʫ ʂʘʟʘʭʩʪʘʥʽ ʜʦ ʨʘʥʥʴʦʛʦ 

ʧʘʣʝʦʟʦʶ ʚʽʜʥʝʩʝʥʽ ʜʫʥʽʪ-ʧʽʨʦʢʩʝʥʽʪ-ʛʘʙʨʦʚʽ ʢʦʤʧʣʝʢʩʠ. ɻʘʙʨʦ-ʧʣʘʛʽʦʛʨʘʥʽʪʥʽ ʽʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ 

ʧʦʰʠʨʝʥʽ ʚ ɭʨʤʝʥʴʪʘʫ ʪʘ ʊʘʨʙʘˇʘʪʘʾ. ɺ ʦʨʜʦʚʠʢʫ ʩʬʦʨʤʫʚʘʣʠʩʴ ʙʘʪʦʣʽʪʦʧʦʜʽʙʥʽ ʽʥʪʨʫʟʽʾ, ʩʢʣʘʜʝʥʽ 

ʛʦʤʦʜʨʦʤʥʦʶ ʩʝʨʽʻʶ ʚʽʜ ʛʘʙʨʦ ʜʦ ʛʨʘʥʽʪʽʚ. ɺʦʥʠ ʧʦʰʠʨʝʥʽ ʥʘ ʇʽʚʥʽʯʥʦʤʫ ʊʷʥʴ-ʐʘʥ̔, ʚ ʏʫ-ɯʣʽʡʩʴʢʦʤʫ 

ʽ ʏʠʥʛʽʟ-ʊʘʨʙʘˇʘʪʘʡʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ʪʘ ʚ ɼʞʫʥˇʘʨʩʴʢʦʤʫ ɸʣʘʪʘʫ. ʃʫʞʥʦ-ʫʣʴʪʘʦʩʥʦʚʥʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ 

ʽʥʪʨʫʟʽʾ ʣʽʡʢʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʚʠʷʚʣʝʥʽ ʫ ʂʦʢʯʝʪʘʚʩʴʢʦʤʫ ʨʘʡʦʥʽ. 

ʇʽʟʥʦʧʘʣʝʦʟʦʡʩʴʢʽ ʽʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ ʧʦʰʠʨʝʥʽ ʥʘ ʇʽʚʥʽʯʥʦʤʫ ʊʷʥʴ-ʐʘʥʽ ʽ ʏʠʥʛʽʟ-

ʊʘʨʙʘˇʘʪʘʡʩʴʢʦʤʫ ʨʘʡʦʥʽ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴ ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ ʛʨʘʥʽʪʦʾʜʽʚ ʟʥʘʯʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʩʢʣʘʜʥʦʾ 

ʤʦʨʬʦʣʦʛʽʾ, ʱʦ ʚʠʥʠʢʣʘ ʚ ʩʠʣʫʨʽ ʪʘ ʜʝʚʦʥʽ.  

ʉʫʙʚʫʣʢʘʥʽʯʥʽ ʪʽʣʘ ʛʨʘʥʽʪ-ʧʦʨʬʽʨʽʚ, ʢʚʘʨʮʦʚʠʭ ʜʽʦʨʠʪʽʚ ʢʚʘʨʮʦʚʠʭ ʧʦʨʬʽʨʽʚ, ʛʨʘʥʽʪʽʚ ʧʦʰʠʨʝʥʽ ʚ 

ʤʝʞʘʭ ʂʘʟʘʭʩʪʘʥʩʴʢʦʛʦ ʢʨʘʡʦʚʦʛʦ ʚʫʣʢʘʥʽʯʥʦʛʦ ʧʦʷʩʫ. ʎʽ ʪʽʣʘ ʢʦʤʘʛʤʘʪʠʯʥʽ ʧʦʰʠʨʝʥʠʤ ʪʫʪ 

ʚʫʣʢʘʥʽʪʘʤ ʥʠʞʥʴʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ.  

ʅʘ ʨʫʙʝʞʽ ʤʽʩʩʽʩʽʧʽʶ ʽ ʧʝʥʩʽʣʴʚʘʥʽʶ ʚʠʥʠʢʣʠ ʙʘʪʦʣʽʪʦʧʦʜʽʙʥʽ ʧʣʫʪʦʥʠ ʇʽʚʜʝʥʥʦʛʦ (ˆʽʩʘʨʩʴʢʠʡ 

ʧʣʫʪʦʥ) ʽ ʉʝʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʶ, ɼʞʫʥˇʘʨʦ-ɹʘʣʭʘʩʴʢʦʾ ʪʘ ɯʨʪʠʰ-ɿʘʡʩʘʥʩʴʢʦʾ ʛʝʨʮʠʥʩʴʢʠʭ 

ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ. ʇʝʨʝʚʘʞʘʶʪʴ ʛʨʘʥʽʪʦʾʜʠ ʧʣʘʛʽʦʢʣʘʟʦʚʦʛʦ ʩʢʣʘʜʫ ï ʢʚʘʨʮʦʚʽ ʜʽʦʨʠʪʠ, ʪʦʥʘʣʽʪʠ, 

ʛʨʘʥʦʜʽʦʨʠʪʠ, ʧʣʘʛʽʦʢʣʘʟʦʚʽ ʛʨʘʥʽʪʠ. ʆʜʥʘʢ ʧʦʯʘʪʢʦʚʽ ʬʘʟʠ ʬʦʨʤʫʚʘʥʥʷ ʧʣʫʪʦʥʽʚ ʩʢʣʘʜʝʥʽ ʛʘʙʨʦ-

ʜʽʦʨʠʪʘʤʠ, ʜʽʦʨʠʪʘʤʠ, ʤʦʥʮʦʥʽʪʘʤʠ. 

ʅʘʡʤʦʣʦʜʰʠʤʠ ʽʥʪʨʫʟʠʚʥʠʤʠ ʪʽʣʘʤʠ ʎʝʥʪʨʘʣʴʥʦʢʘʟʘʭʩʪʘʥʩʴʢʦʾ ʽ ʊʷʥʴ-ʰʘʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʠʭ 

ʦʙʣʘʩʪʝʡ ʻ ʧʽʟʥʴʦʧʝʨʤʩʴʢʦ-ʨʘʥʥʴʦʪʨʽʘʩʦʚʽ. ɺ ɯʨʪʠʰ-ɿʘʡʩʘʥʩʴʢʽʡ ʩʢʣʘʜʯʘʩʪʽʡ ʩʠʩʪʝʤʽ ʚʦʥʠ ʯʘʩʪʦ 

ʬʦʨʤʫʶʪʴ ʧʦʷʩʠ ʙʘʪʦʣʽʪʦʧʦʜʽʙʥʠʭ ʧʣʫʪʦʥʽʚ ʩʢʣʘʜʝʥʠʭ ʘʣʷʩʢʽʪʘʤʠ ʪʘ ʣʝʡʢʦʛʨʘʥʽʪʘʤʠ, ʘ ʪʘʢʦʞ 

ʣʫʞʥʠʤʠ ʛʨʘʥʽʪʦʾʜʘʤʠ. ʆʩʪʘʥʥʽ ʚʽʜʦʤʽ ʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʇʨʠʙʘʣʭʘʰʰʽ ʽ ʚ ʏʠʥʛʽʟ-ʊʘʨʙʘˇʘʪʘʡʩʴʢʦʤʫ 

ʨʘʡʦʥʽ. ɼʘʡʢʠ ʽ ʰʪʦʢʠ ʩʫʙʣʫʞʥʠʭ ʜʽʘʙʘʟʽʚ, ʣʽʤʙʫʨʛʽʪʽʚ, ʢʘʤʧʪʦʥʽʪʽʚ, ʤʦʥʯʝʢʽʪʽʚ, ʪʝʰʝʥʽʪʽʚ ʡʤʦʚʽʨʥʦ 

ʧʽʟʥʴʦʪʨʽʘʩʦʚʦʛʦ ʚʽʢʫ ʧʦʰʠʨʝʥʽ ʥʘ ʇʽʚʜʝʥʥʦʤʫ ʊʷʥʴ-ʐʘʥʽ (ˆʽʩʘʨʩʴʢʠʡ ʽ ɸʣʘʡʩʴʢʠʡ ʭʨʝʙʪʠ). 

ʊʝʢʪʦʥʽʢʘ. ɺ ʧʨʦʮʝʩʽ ʛʝʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʂʘʟʘʭʩʪʘʥʫ ʽ ʊʷʥʴ-ʐʘʥʶ ʧʨʦʧʦʥʫʚʘʣʠʩʴ ʨʽʟʥʽ 

ʩʭʝʤʠ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ. ʄʠ ʚʚʘʞʘʻʤʦ ʥʘʡʟʨʫʯʥʽʰʠʤ ʦʙôʻʜʥʘʥʥʽ ʜʚʦʭ ʩʢʣʘʜʯʘʩʪʠʭ ʦʙʣʘʩʪʝʡ 

ï ʎʝʥʪʨʘʣʴʥʦʢʘʟʘʭʩʪʘʥʩʴʢʦʾ ʽ ʊʷʥʴ-ʰʘʥʴʩʢʦʾ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʨʽʟʥʦʚʽʢʦʚʽ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ. ʆʩʪʘʥʥʽ 

ʜʫʞʝ ʩʢʣʘʜʥʦ ʧʦʙʫʜʦʚʘʥʽ, ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʩʫʙʜʫʢʮʽʡʥʦ-ʘʢʨʝʮʽʡʥʠʭ ʢʦʤʧʜʝʢʩʽʚ ʽ ʬʨʘʛʤʝʥʪʽʚ ʦʢʝʘʥʽʯʥʠʭ 

ʜʫʛ (ʜʠʚ. ʨʠʩ. 2.39), ʧʦʨʫʰʝʥʽ ʨʦʟʣʦʤʘʤʠ ʽ ʟʜʝʙʽʣʴʰʦʛʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʢʦʣʘʞ ʪʝʨʝʡʥʽʚ. ʅʘ ʧʽʚʥʦʯʽ ʽ 

ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʜʦʤʝʟʦʟʦʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʫʪʚʦʨʝʥʥʷ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʤʦʣʦʜʠʤ ʯʦʭʣʦʤ 

ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʊʫʨʛʘʡʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʽ ʇʽʚʥʽʯʥʦʪʫʨʘʥʩʴʢʦʾ ʤʦʣʦʜʦʾ ʧʣʘʪʬʦʨʤʠ. ʅʘ 
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ʩʭʦʜʽ ʚʦʥʠ ʤʝʞʫʶʪʴ ʟ ɸʣʪʘʻ-ʉʘʷʥʩʴʢʦʶ ʩʢʣʘʜʯʘʩʪʦʶ ʦʙʣʘʩʪʶ (ʂʘʣʙʠʥʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʟʦʥʘ), ʥʘ ʧʽʚʜʥʽ 

ï ʟ ʊʘʨʽʤʩʴʢʦʶ ʜʦʢʝʤʙʨʽʡʩʴʢʦʶ ʧʣʘʪʬʦʨʤʦʶ, ʘ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ï ʟʽ ʩʢʣʘʜʯʘʩʪʠʤʠ ʩʧʦʨʫʜʘʤʠ 

(ʇʘʤʽʨ) ʽ ʧʦ ʄʘʥʛʠʰʣʘʮʴʢʦ-ˆʽʩʘʨʩʴʢʦʤʫ ʛʣʠʙʠʥʥʦʤʫ ʨʦʟʣʦʤʫ ï ʟ ʝʧʽʢʽʤʤʝʨʽʡʩʴʢʦʶ 

ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʦʶ ʧʣʘʪʬʦʨʤʦʶ ɸʣʴʧʽʡʩʴʢʦ-ɻʽʤʘʣʘʡʩʴʢʦʛʦ ʧʦʷʩʫ.  

ʎʝʥʪʨʘʣʴʥʦʢʘʟʘʭʩʪʘʥʩʴʢʘ ʽ ʊʷʥʴ-ʰʘʥʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʦʭʦʧʣʶʻ ʢʘʣʝʜʦʥʽʜʠ ʂʘʟʘʭʩʴʢʦʛʦ 

ʥʘʛʽʨôʷ ʽ ʇʽʚʥʽʯʥʦʛʦ ʊʷʥʴ-ʐʘʥʶ (ʂʦʢʯʝʪʘʚʩʴʢʦ-ʂʠʨʛʠʟʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ), ʛʝʨʮʠʥʽʜʠ ɼʞʫʥˇʘʨʦ-

ɹʘʣʭʘʩʴʢʦʾ ʽ ʆʙ-ɿʘʡʩʘʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ. ɼʦ ʢʘʣʝʜʦʥʩʴʢʦ-ʛʝʨʮʠʥʩʴʢʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ 

ʚʽʜʥʝʩʝʥʘ ʏʠʥʛʽʟ-ʊʘʨʙʘˇʘʪʘʡʩʴʢʘ. ɿ ʇʽʚʜʝʥʥʦʪʷʥʴ-ʰʘʥʩʴʢʦʶ ʩʢʣʘʜʯʘʩʪʦʶ ʦʙʣʘʩʪʶ ʤʝʞʫʻ ʧʦ 

ʛʣʠʙʠʥʥʦʤʫ ʨʦʟʣʦʤʫ, ʚʽʜʦʤʦʤʫ ʧʽʜ ʥʘʟʚʦʶ ʊʘʣʘʩʦ-ʌʝʨˇʘʥʩʴʢʠʡ ʘʙʦ ʣʽʥʽʷ ʅʽʢʦʣʘʻʚʘ (ʥʘʟʚʘʥʘ ʥʘ ʯʝʩʪʴ 

ʨʘʜʷʥʩʴʢʦʛʦ ʛʝʦʣʦʛʘ ɺ.ɸ. ʅʽʢʦʣʘʻʚʘ).  

ʋ ʤʝʞʘʭ ʂʦʢʯʝʪʘʚʩʴʢʦ-ʂʠʨʛʠʟʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʤʘʻ ʚʠʧʫʢʣʫ ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ 

ʩʝʨʧʦʚʠʜʥʫ ʬʦʨʤʫ, ʚʽʜʦʤʽ ʂʦʢʯʝʪʘʚʩʴʢʠʡ ʪʘ ʋʣʫʪʘʫʩʴʢʠʡ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ 

(ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʪʝʨʝʡʥʠ). ʗʜʨʘ ʥʘʡʙʽʣʴʰʠʭ ʘʥʪʠʢʣʽʥʦʨʽʾʚ (ɭʨʤʝʥʴʪʘʫ, ʋʣʫʪʘʫʩʴʢʦʛʦ) ʩʢʣʘʜʘʶʪʴ 

ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʫʪʚʦʨʝʥʥʷ, ʷʜʨʘ ʩʠʥʢʣʽʥʦʨʽʾʚ (ɹʘʡʢʦʥʫʨʩʴʢʠʡ, ɹʝʪʧʘʢʜʘʣʠʥʩʴʢʠʡ) ï ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ 

(ʦʨʜʦʚʠʢ, ʧʦʜʝʢʫʜʠ ʩʠʣʫʨ). ʇʦʯʠʥʘʶʯʠ ʟ ʜʝʚʦʥʫ ʚʠʥʠʢʘʶʪʴ ʤʽʞʛʽʨʩʴʢʽ ʟʘʧʘʜʠʥʠ ï ʊʝʥˇʽʟʴʢʘ, 

ɾʝʟʢʘʥˇʘʥʩʴʢʘ, ɽʢʽʙʘʩʪʫʟʴʢʘ, ʟʘʧʦʚʥʝʥʽ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ ʯʘʩʪʦ ʩʦʣʝʥʦʩʥʠʤʠ ʜʝʚʦʥʩʴʢʠʤʠ ʽ 

ʧʝʨʤʩʴʢʠʤʠ ʪʘ ʚʫʛʣʝʥʦʩʥʠʤʠ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʪʦʚʱʠʥʦʶ ʜʦ 8 ʢʤ. 

ʇʽʚʥʽʯʥʦʪʷʥʴ-ʰʘʥʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʚʽʜʜʽʣʝʥʘ ʚʽʜ ʢʘʣʝʜʦʥʩʴʢʠʭ ʩʠʩʪʝʤ ʂʘʟʘʭʩʪʘʥʫ 

ʏʫʡʩʴʢʦʶ ʟʘʧʘʜʠʥʦʶ. ʆʩʪʘʥʥʷ ʤʘʻ ʚʫʟʴʢʫ ʜʫʛʦʧʦʜʽʙʥʫ ʬʦʨʤʫ, ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʊʘʣʘʩʴʢʦʛʦ ʭʨʝʙʪʘ ʽ 

ʭʨʝʙʪʘ ʊʝʨʩʴʢʠʡ ɸʣʘʪʘʫ ʽ ʤʘʻ ʪʝʢʪʦʥʽʯʥʫ ʤʝʞʫ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ (ʊʘʣʘʩʦ-ʌʝʨˇʘʥʩʴʢʠʡ ʽ 

ʊʫʨʢʝʩʪʘʥʩʴʢʠʡ ʨʦʟʣʦʤʠ).  

ɻʝʨʮʠʥʩʴʢʘ ɼʞʫʥˇʘʨʦ-ɹʘʣʭʘʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʦʭʦʧʣʶʻ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʫ ʯʘʩʪʠʥʫ 

ʂʘʟʘʭʩʴʢʦʛʦ ʥʘʛʽʨôʷ ʤʽʞ ʏʫ-ɯʣʽʡʩʴʢʠʤʠ ʛʦʨʘʤʠ ʽ ʭʨʝʙʪʦʤ ʏʠʥʛʽʟ. ɺʦʥʘ ʚʽʜʜʽʣʝʥʘ ʚʽʜ ʢʘʣʝʜʦʥʩʴʢʦʾ, 

ʂʦʢʯʝʪʘʚʩʴʢʦ-ʂʠʨʛʠʟʴʢʦʾ, ʂʘʟʘʭʩʪʘʥʩʴʢʠʤ ʢʨʘʡʦʚʠʤ ʚʫʣʢʘʥʽʯʥʠʤ ʧʦʷʩʦʤ, ʷʢʠʡ ʻ ʧʦʚʝʨʭʥʝʚʠʤ 

ʧʨʦʷʚʦʤ ʧʨʦʪʷʞʥʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ. ɿʦʚʥʽʰʥʷ ʟʦʥʘ ʧʦʷʩʫ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʢʘʣʝʜʦʥʩʴʢʽʡ 

ʩʢʣʘʜʯʘʩʪʽ ʦʩʥʦʚʽ, ʚʥʫʪʨʽʰʥʷ ï ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʝʞʫʻ ʟ ʛʝʨʮʠʥʽʜʘʤʠ. ɿ ʜʝʚʦʥʩʴʢʠʤʠ ʚʫʣʢʘʥʽʪʘʤʠ 

ʧʝʨʝʚʘʞʥʦ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ ʛʝʥʝʪʠʯʥʦ ʧʦʚôʷʟʘʥʽ ʯʠʩʣʝʥʥʽ ʛʨʘʥʽʪʦʾʜʥʽ ʩʫʙʚʫʣʢʘʥʽʯʥʽ ʪʽʣʘ ʽ ʽʥʪʨʫʟʽʾ.  

ɼʞʫʥˇʘʨʦ-ɹʘʣʭʘʩʴʢʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʨʷʜ ʘʥʪʠʢʣʽʥʦʨʽʾʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰʽ ɹʘʣʭʘʩʴʢʠʡ ʪʘ 

ʎʝʥʪʨʘʣʴʥʦʜʞʫʥˇʘʨʩʴʢʠʡ. ɺʦʥʠ ʨʦʟʜʽʣʝʥʽ ʩʠʥʢʣʽʥʦʨʽʷʤʠ ï ʇʽʚʥʽʯʥʦʙʘʣʭʘʩʴʢʠʤ, 

ʇʽʚʥʽʯʥʦʜʞʫʥˇʘʨʩʴʢʠʤ ʪʘ ʽʥ. ɺ ʨʘʡʦʥʽ ʦʟʝʨ ɹʘʣʭʘʰ ʪʘ ɸʣʘʢʦʣʴ ʨʦʟʪʘʰʦʚʘʥʽ ɹʘʣʭʘʩʴʢʘ (ɹʘʣʭʘʰ-

ɸʣʘʢʦʣʴʩʴʢʘ), ʧʽʚʜʝʥʥʽʰʝ ï ɯʣʽʡʩʴʢʘ ʽ ʊʫʨʬʘʥʩʴʢʘ ʟʘʧʘʜʠʥʠ, ʱʦ ʟʘʧʦʚʥʝʥʽ ʢʘʡʥʦʟʦʡʩʴʢʠʤʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʪʦʚʱʠʥʦʶ 450-600 ʤ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʉʽʥʴʮʟʷʥ-ʋʡˇʫʨʩʴʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ 

ʨʘʡʦʥʫ ʂʅʈ ʨʦʟʤʽʱʫʻʪʴʩʷ ɼʞʫʥˇʘʨʩʴʢʘ ʟʘʧʘʜʠʥʘ, ʜʝ ʪʦʚʱʠʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʤʝʟʦʢʘʡʥʦʟʦʶ ʜʦʩʷʛʘʻ 11 ʢʤ. ɺ ʾʾ ʬʫʥʜʘʤʝʥʪʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ɼʞʫʥˇʘʨʩʴʢʠʡ ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʩʝʨʝʜʠʥʥʠʡ 

ʤʘʩʠʚ. 

ɯʨʪʠʰ-ɿʘʡʩʘʥʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʥʘ ʩʭʦʜʽ ʧʦ ʛʣʠʙʠʥʥʦʤʫ ʨʦʟʣʦʤʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ 

ʧʨʦʩʪʷʛʘʥʥʷ ʤʝʞʫʻ ʟ ʂʘʣʙʠʥʩʴʢʦʶ ʩʢʣʘʜʯʘʩʪʦʶ ʟʦʥʦʶ (ɸʣʪʘʻ-ʉʘʷʥʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ). ɺʦʥʘ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʘʟʘʭʩʪʘʥʫ ʽ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʚ ʂʅʈ (ɼʞʫʥˇʘʨʩʴʢʽ ʛʝʨʮʠʥʽʜʠ) ʪʘ ʄʅʈ 

(ʇʽʚʜʝʥʥʦʤʦʥʛʦʣʴʩʴʢʽ ʛʝʨʮʠʥʽʜʠ). ɺ ʩʪʨʫʢʪʫʨʽ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʚʠʜʽʣʷʶʪʴ ʟʦʥʠ ʧʝʨʝʨʠʚʠʩʪʠʭ 

ʧʽʜʥʷʪʴ, ʨʦʟʜʽʣʝʥʠʭ ʚʝʣʠʢʠʤʠ ʟʘ ʧʣʦʱʝʶ ʩʠʥʢʣʽʥʦʨʽʷʤʠ. ʅʘ ʧʽʜʥʷʪʪʷʭ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚʠʭʦʜʠ ʥʘʡʙʽʣʴʰ 

ʜʘʚʥʽʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʠʣʫʨʽʡʩʴʢʠʭ ʩʣʘʥʮʽʚ, ʚʫʣʢʘʥʽʪʽʚ ʪʘ ʚʘʧʥʷʢʽʚ. ɼʦ ʧʽʜʥʷʪʴ ʧʨʠʫʨʦʯʝʥʽ ʧʦʷʩʠ 

ʙʨʝʢʯʽʡʦʚʥʠʭ ʽ ʩʝʨʧʝʥʪʠʥʽʟʦʚʘʥʠʭ ʫʣʴʪʨʘʙʘʟʠʪʽʚ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʧʨʦʪʨʫʟʽʾ. ʉʠʥʢʣʽʥʦʨʽʾ 

ʧʦʙʫʜʦʚʘʥʽ ʚʝʣʠʯʝʟʥʠʤʠ ʟʘ ʪʦʚʱʠʥʦʶ (ʜʦ 15 ʢʤ) ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ, ʟʨʽʜʢʘ ʢʘʨʙʦʥʘʪʥʠʤʠ ʪʘ 

ʝʬʫʟʠʚʥʠʤʠ ʧʦʨʦʜʘʤʠ ʜʝʚʦʥʫ ʽ ʤʽʩʩʽʩʽʧʽʶ. ɺʦʥʠ ʟʽʙʨʘʥʽ ʚ ʣʽʥʽʡʥʽ ʩʢʣʘʜʢʠ, ʦʩʽ ʷʢʠʭ ʧʨʦʩʪʷʛʘʶʪʴʩʷ ʥʘ 

ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ. ʋ ʤʝʞʘʭ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʨʦʟʤʽʱʝʥʘ ʥʘʢʣʘʜʝʥʘ ɿʘʡʩʘʥʩʴʢʘ ʟʘʧʘʜʠʥʘ (ʨʘʡʦʥ ʦ. 

ɿʘʡʩʘʥ), ʟʘʧʦʚʥʝʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʢʘʡʥʦʟʦʶ (2,7 ʢʤ).  

ʏʠʥʛʽʟ-ʊʘʨʙʘˇʘʪʘʡʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʨʦʟʜʽʣʷʻ ʪʠʧʦʚʦ ʛʝʨʮʠʥʩʴʢʽ ɼʞʫʥˇʘʨʦ-ɹʘʣʭʘʩʴʢʫ ʽ 

ɯʨʪʠʰ-ɿʘʡʩʘʥʩʴʢʫ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ. ɿʘ ʩʚʦʻʶ ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ ʽ ʽʩʪʦʨʽʻʶ ʬʦʨʤʫʚʘʥʥʷ ʚʦʥʘ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʘʣʝʜʦʥʩʴʢʦ-ʛʝʨʮʠʥʩʴʢʠʭ. ʉʧʨʘʚʜʽ, ʚ ʾʾ ʙʫʜʦʚʽ ʥʘʷʚʥʽ ʜʚʘ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʚʝʨʭʠ, 

ʨʦʟʜʽʣʝʥʽ ʥʝʟʛʽʜʥʽʩʪʶ ʥʘ ʤʝʞʽ ʩʠʣʫʨʫ ʽ ʜʝʚʦʥʫ. ʅʠʞʥʽʡ (ʢʘʣʝʜʦʥʩʴʢʠʡ) ʩʪʨʫʢʪʫʨʥʠʡ ʧʦʚʝʨʭ ʩʢʣʘʜʝʥʠʡ 

ʽʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʢʦʚʘʥʠʤʠ ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʽ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʢʨʝʤʝʥʠʩʪʠʤʠ, ʪʝʨʠʛʝʥʥʠʤʠ ʪʘ ʪʝʨʠʛʝʥʥʦ-

ʬʣʽʰʦʾʜʥʠʤʠ ʧʦʨʦʜʘʤʠ ʢʝʤʙʨʽʶ, ʦʨʜʦʚʠʢʫ ʽ ʥʠʞʥʴʦʛʦ ʩʠʣʫʨʫ. ɺʝʨʭʥʽʡ ʩʠʣʫʨ ï ʮʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ 

ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʧʦʨʦʜʠ ʽ ʦʜʥʦʚʽʢʦʚʽ ʽʥʪʨʫʟʽʾ ʛʨʘʥʽʪʽʚ ʢʘʣʝʜʦʥʩʴʢʦʛʦ ʦʨʦʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɺʝʨʭʥʽʡ 
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(ʛʝʨʮʠʥʩʴʢʠʡ) ʩʪʨʫʢʪʫʨʥʠʡ ʧʦʚʝʨʭ ʩʢʣʘʜʝʥʠʡ ʜʝʚʦʥʩʴʢʦ-ʤʽʩʩʽʩʽʧʩʴʢʠʤʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʫʣʘʤʢʦʚʠʤʠ ʽ 

ʤʦʨʩʴʢʠʤʠ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʠʛʝʥʥʠʤʠ ʪʦʚʱʘʤʠ, ʱʦ ʟʽʙʨʘʥʽ ʫ ʧʨʦʩʪʽ ʣʽʥʽʡʥʽ ʩʢʣʘʜʢʠ, ʧʦʨʫʰʝʥʽ 

ʨʽʟʥʦʦʨʽʻʥʪʦʚʘʥʠʤʠ ʨʦʟʣʦʤʘʤʠ. ɺʽʥ ʧʝʨʝʢʨʠʪʠʡ ʚʽʟʝʡʩʴʢʦ-ʧʝʨʤʩʴʢʠʤʠ ʪʝʨʠʛʝʥʥʠʤʠ ʚʫʛʣʝʥʦʩʥʠʤʠ ʽ 

ʚʫʣʢʘʥʦʛʝʥʦ-ʫʣʘʤʢʦʚʠʤʠ ʧʦʨʦʜʘʤʠ, ʷʢʽ ʚʠʧʦʚʥʶʶʪʴ ʦʢʨʝʤʽ ʤʫʣʴʜʠ ʽ ʧʨʦʨʠʚʘʶʪʴʩʷ 

ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʤʠ ʛʨʘʥʽʪʦʾʜʘʤʠ ʛʝʨʮʠʥʩʴʢʦʛʦ ʦʨʦʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ.  

ɼʣʷ ʇʽʚʜʝʥʥʦʪʷʥʴ-ʰʘʥʴʩʢʦʾ ʛʝʨʮʠʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʭʘʨʘʢʪʝʨʥʘ ʣʽʥʽʡʥʘ ʩʢʣʘʜʯʘʩʪʽʩʪʴ, ʱʦ 

ʟʙʣʠʞʫʻ ʮʶ ʩʠʩʪʝʤʫ ʟ ʋʨʘʣʴʩʴʢʦʶ. ʊʫʪ ʚʠʜʽʣʷʶʪʴ ʨʷʜ ʩʢʣʘʜʯʘʩʪʠʭ ʟʦʥ ʟʘʭʽʜ- ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ 

ʧʨʦʩʪʷʛʘʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ ʏʘʪʢʘʣʴʩʴʢʘ, ɿʝʨʘʚʰʘʥʦ-ˆʽʩʘʨʩʴʢʘ, ʂʦʢʰʘʣʴʩʴʢʘ. ɺʩʪʘʥʦʚʣʝʥʦ ʧʦʢʨʠʚʥʦ-

ʥʘʩʫʚʥʘ ʧʽʚʜʝʥʥʦʚʝʨʛʝʥʪʥʘ ʩʪʨʫʢʪʫʨʘ ʇʽʚʜʝʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʶ. ɺʦʥʘ ʚʠʜʽʣʷʻʪʴʩʷ ʷʢ ʇʽʚʜʝʥʥʦʪʷʥʴ-

ʰʘʥʴʩʴʢʘ ʩʫʪʫʨʥʘ ʟʦʥʘ ʟ ʥʘʩʫʚʘʤʠ ʥʘ ʊʘʨʽʤʩʴʢʫ ʧʣʘʪʬʦʨʤʫ ʪʘ ʥʘ ʂʘʨʘʢʫʤʩʴʢʦ-ʊʘʜʞʠʮʴʢʠʡ (ʘʙʦ 

ɸʬʛʘʥʦ-ʊʘʜʞʠʮʴʢʠʡ) ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ (ʟ ʯʽʪʢʦ ʧʨʦʷʚʣʝʥʦʶ ʦʬʽʦʣʽʪʦʚʦʶ ʟʦʥʦʶ). 

ʉʢʣʘʜʥʽʰʘ ʩʪʨʫʢʪʫʨʘ ʉʝʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʶ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʚʧʣʠʚʦʤ ʷʢ ʛʝʨʮʠʥʩʴʢʦʾ, ʪʘʢ ʽ 

ʢʘʣʝʜʦʥʩʴʢʦʾ ʝʧʦʭ ʜʝʬʦʨʤʘʮʽʡ. ʉʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʪʫʪ ʤʘʶʪʴ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʝ ʧʨʦʩʪʷʛʘʥʥʷ. ɺʦʥʠ 

ʫʩʢʣʘʜʥʝʥʽ ʥʘʩʫʚʘʤʠ ʷʢ ʧʽʚʥʽʯʥʦʾ ʪʘʢ ʽ ʧʽʚʜʝʥʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ ʽ ʧʦʨʫʰʝʥʽ ʟʩʫʚʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ɺ 

ʨʘʥʥʴʦʤʫ ʤʝʟʦʟʦʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʊʷʥʴ-ʐʘʥʶ ʚʠʥʠʢʘʶʪʴ ʤʽʞʛʽʨʩʴʢʽ ʟʘʧʘʜʠʥʠ, ʥʘʡʙʽʣʴʰʽ ʩʝʨʝʜ ʷʢʠʭ 

ʌʝʨˇʘʥʩʴʢʘ, ʅʘʨʠʥʩʴʢʘ, ɯʩʩʠʢ-ʂʫʣʴʩʴʢʘ, ʱʦ ʟʘʧʦʚʥʝʥʽ ʤʝʟʦʢʘʡʥʦʟʦʡʩʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʪʦʚʱʠʥʦʶ ʜʦ 

10-11 ʢʤ. 

 

ɹʘʡʢʘʣʴʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʫʪʚʦʨʶʻ ʟʘʭʽʜʥʝ, ʧʽʚʜʝʥʥʝ ʽ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʝ ʦʙʣʷʤʫʚʘʥʥʷ 

ʉʠʙʽʨʩʴʢʦʾ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ɺʦʥʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʈʌ ʽ ʧʽʚʥʦʯʽ ʄʅʈ ʪʘ 

ʚʢʣʶʯʘʻ ʉʘʷʥʦ-ɭʥʽʩʝʡʩʴʢʫ, ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʴʢʫ, ɹʘʡʢʘʣʦ-ɺʽʪʽʤʩʴʢʫ ʽ ʉʝʣʝʥʛʠʥʦ-ʗʙʣʦʥʦʚʫ ʩʢʣʘʜʯʘʩʪʽ 

ʩʠʩʪʝʤʠ. ʇʝʨʰʘ ʟ ʥʠʭ ʚʢʣʶʯʘʻ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʉʭʽʜʥʦʛʦ ʉʘʷʥʫ, ɭʥʽʩʝʡʩʴʢʠʡ 

ʢʨʷʞ ʽ ʊʫʨʫʭʘʥʩʴʢʝ ʧʽʜʥʷʪʪʷ. ɺʦʥʠ ʦʨʽʻʥʪʦʚʘʥʽ ʚʟʜʦʚʞ ʪʝʯʽʾ ʨ. ɭʥʽʩʝʡ ʽ ʥʘ ʾʾ ʣʽʚʦʙʝʨʝʞʞʽ 

ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʦʩʘʜʦʚʠʤ ʯʦʭʣʦʤ ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʦʾ ʧʣʠʪʠ, ʬʦʨʤʫʶʯʠ ʇʨʠʻʥʽʩʝʡʩʴʢʫ (ʙʘʡʢʘʣʴʩʴʢʫ) 

ʟʦʥʫ ʾʾ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʈʝʰʪʘ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ ʚʢʣʶʯʘʶʪʴ ʭʨ. ʍʘʤʘʨ-ɼʘʙʘʥ, 

ʇʨʠʤʦʨʩʴʢʠʡ, ɹʘʡʢʘʣʴʩʴʢʠʡ, ɹʘʨʛʫʟʠʥʩʴʢʠʡ ʭʨʝʙʪʠ, ʦʟ. ɹʘʡʢʘʣ, ʇʘʪʦʤʩʴʢʝ ʥʘʛʽʨôʷ, ɺʽʪʽʤʩʴʢʝ 

ʧʣʦʩʢʦʛʽʨôʷ ʪʘ ʗʙʣʦʥʦʚʠʡ ʭʨʝʙʝʪ. ʅʘ ʧʽʚʜʥʽ ɹʘʡʢʘʣʴʩʴʢʘ ʩʢʣʘʜʘʯʘʩʪʘ ʦʙʣʘʩʪʴ ʤʝʞʫʻ ʟ ʄʦʥʦʛʦʣʦ-

ʆʭʦʪʩʴʢʦʶ ʩʢʣʘʜʯʘʩʪʦʶ ʦʙʣʘʩʪʶ, ʥʘ ʧʦ ʦʜʥʦʡʤʝʥʦʤʫ ʩʫʙʰʠʨʦʪʥʦʤʫ ʨʦʟʣʦʤʫ. ʉʠʙʽʨʩʴʢʽ ʙʘʡʢʘʣʽʜʠ 

ʚʧʝʨʰʝ ʚʠʜʽʣʝʥʽ ʚʠʜʘʪʥʠʤ ʨʘʜʷʥʩʴʢʠʤ ʛʝʦʣʦʛʦʤ ʄʠʢʦʣʦʶ ʉʝʨʛʽʡʦʚʠʯʝʤ ʐʘʪʩʴʢʠʤ ʫ 1932 ʨ. (ʜʠʚ. 

ʚʠʱʝ). ɿʘʨʘʟ ʩʪʨʫʢʪʫʨʥʝ ʧʦʣʦʞʝʥʥʷ ɹʘʡʢʘʣʴʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ ʪʨʘʢʪʫʻʪʴʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦ. ɰʾ 

ʽʥʢʦʣʠ ʚʢʣʶʯʘʶʪʴ ʜʦ ʩʢʣʘʜʫ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʨʦʟʛʣʷʜʘʶʯʠ ʷʢ ʧʘʨʘʧʣʘʪʬʦʨʤʫ ʘʙʦ 

ʤʝʪʘʧʣʘʪʬʦʨʤʫ. ʉʘʷʥʦ-ɭʥʽʩʝʡʩʴʢʫ ʩʢʣʘʜʯʘʩʪʫ ʩʠʩʪʝʤʫ ʽʥʢʦʣʠ ʨʦʟʛʣʷʜʘʶʪʴ ʫ ʩʢʣʘʜʽ ɸʣʪʘʻ-ʉʘʷʥʩʴʢʦʾ, 

ʘ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʴʢʫ ʚʽʜʥʦʩʷʪʴ ʜʦ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʠʭ ʦʙʣʘʩʪʝʡ. ʅʘ ʜʫʤʢʫ ʘʚʪʦʨʘ, 

ɹʘʡʢʘʣʴʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʤʘʻ ʚʩʽ ʨʠʩʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʪʦʛʦ ʱʦʙ ʨʦʟʛʣʷʜʘʪʠ ʾʾ ʷʢ ʩʘʤʦʩʪʽʡʥʫ. 

ʉʪʨʘʪʠʛʨʘʬʽʷ. ʅʠʞʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʧʦʨʦʜʠ ʩʢʣʘʜʘʶʪʴ ʚʠʩʪʫʧʠ ʬʫʥʜʘʤʝʥʪʫ ï ʢʨʘʡʦʚʽ ʬʨʘʛʤʝʥʪʠ 

ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʱʦ ʨʦʟʤʽʱʫʶʪʴʩʷ ʩʝʨʝʜ ʙʘʡʢʘʣʽʜ. ɼʦ ʘʨʭʝʶ ʚʽʜʥʦʩʷʪʴ ʰʘʨʠʞʘʣʛʘʡʩʴʢʫ ʩʝʨʽʶ, 

ʷʢʘ ʩʢʣʘʜʘʻ ʦʜʥʦʡʤʝʥʥʠʡ ʚʠʩʪʫʧ ʬʫʥʜʘʤʝʥʪʫ ʫ ʉʭʽʜʥʦʤʫ ʉʘʷʥʽ. ʎʝ ʤʦʥʦʪʦʥʥʘ ʪʦʚʱʘ ʛʥʝʡʩʽʚ (4-5 ʢʤ), 

ʱʦ ʧʝʨʝʪʚʦʨʝʥʽ ʥʘ ʘʤʬʽʙʦʣʽʪʦʚʽʡ ʽ ʛʨʘʥʫʣʽʪʦʚʽʡ ʬʘʮʽʷʭ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ. ʇʦʜʽʙʥʽ ʛʥʝʡʩʠ 

ʘʨʭʝʡʩʴʢʦʛʦ ʚʽʢʫ ʥʘʷʚʥʽ ʽ ʚ ʫ ʤʝʞʘʭ ʇʘʪʦʤʩʴʢʦʛʦ ʥʘʛʽʨôʷ.  

ʇʘʣʝʦʧʨʦʪʝʨʦʟʦʡ. ʉʣʶʜʷʥʩʴʢʘ ʩʝʨʽʷ, ʧʦʰʠʨʝʥʘ ʫ ʉʭʽʜʥʦʤʫ ʉʘʷʥʽ ʪʘ ʍʘʤʘʨ-ɼʘʙʘʥʽ. ɺʦʥʘ ʩʢʣʘʜʝʥʘ 

ʙʽʦʪʠʪ-ʘʤʬʽʙʦʣʦʚʦʤʠ ʛʥʝʡʩʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʤʘʨʤʫʨʽʚ, ʢʘʣʴʮʠʬʽʨʽʚ, ʩʠʣʣ̔ ʤʘʥʽʪʦʚʠʭ ʩʣʘʥʮʽʚ, 

ʘʤʬʽʙʦʣʽʪʽʚ. ʊʦʚʱʠʥʘ ʩʝʨʽʾ ï 4-5 ʢʤ, ʨʘʜʽʦʣʦʛʽʯʥʠʡ ʚʽʢ (K-Ar ʤʝʪʦʜ) ï 2,3-2.5 Ga. ʉʪʨʘʪʠʛʨʘʬʽʯʥʽ 

ʘʥʘʣʦʛʠ ʩʣʶʜʷʥʩʴʢʦʾ ʩʝʨʽʾ ʚʽʜʦʤʽ ʽ ʚ ʇʘʪʦʤʩʴʢʦʤʫ ʥʘʛʽʨôʾ (ʚʽʪʽʤʩʴʢʘ ʪʘ ʽʥ.). ʅʘ ʧʽʚʜʥʽ ɭʥʽʩʝʡʩʴʢʦʛʦ 

ʢʨʷʞʫ ʧʘʣʝʦʧʨʪʝʨʦʟʦʡʩʴʢʽ ʫʪʚʦʨʝʥʥʷ ʩʢʣʘʜʘʶʪʴ ɸʥʛʘʨʦ-ʂʘʥʩʴʢʠʡ ʙʣʦʢ, ʩʢʣʘʜʝʥʠʡ ʧʦʨʦʜʘʤʠ 

ʘʤʬʽʙʦʣʽʪʦʚʦʾ ʽ ʛʨʘʥʫʣʽʪʦʚʦʾ ʬʘʮʽʡ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʚʽʢʦʤ 1,9-1,8 Ga. 

ɼʦ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ ʥʘʣʝʞʠʪʴ ʪʘʢʦʞ ʙʽʨʶʩʠʥʩʴʢʘ ʩʝʨʽʷ ʉʭʽʜʥʦʛʦ ʉʘʷʥʫ, ʫ ʩʢʣʘʜʽ ʷʢʦʾ ʧʝʨʝʚʘʞʘʶʪʴ 

ʙʽʦʪʠʪʦʚʽ ʽ ʘʤʬʽʙʦʣʦʚʽ ʛʥʝʡʩʠ, ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ, ʘʤʬʽʙʦʣʽʪʠ ʽ ʤʘʨʤʫʨʠ ʟ ʛʨʘʬʽʪʦʤ ʟʘʛʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ 

6,5-7,0 ʢʤ. ɸ ʥʘ ʧʽʚʥʦʯʽ ɹʫʨʷʪʽʾ ʚʠʜʽʣʷʻʪʴʩʷ ʤʫʡʩʴʢʘ ʩʝʨʽʷ, ʱʦ ʩʢʣʘʜʝʥʘ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʫ 

ʟʝʣʝʥʦʩʣʘʥʮʝʚʽʡ ʬʘʮʽʾ ʚʫʣʢʘʥʽʪʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ, ʟʨʽʜʢʘ ʪʝʨʠʛʝʥʥʠʤʠ ʪʘ 

ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ ʪʦʚʱʠʥʦʶ ʜʦ 8 ʢʤ. ɺʽʢ ʮʽʻʾ ʩʝʨʽʾ ʚʽʜʧʦʚʽʜʘʻ ʫʜʦʢʘʥʽʶ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. 

ʅʝʦʧʨʦʪʝʨʦʟʦʡ ʤʘʻ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ. ʋ ʤʝʞʘʭ ʇʘʪʦʤʩʴʢʦʛʦ ʥʘʛʽʨʷ ʜʦ ʥʴʦʛʦ ʚʽʜʥʝʩʝʥʘ ʦʜʥʦʡʤʝʥʥʘ 

ʧʘʪʦʤʩʴʢʘ ʩʝʨʽʷ (ʜʦ 10 ʢʤ). ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʮʽʻʾ ʩʝʨʽʾ ʩʢʣʘʜʝʥʘ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʢʨʝʤʝʥʠʩʪʠʤʠ, 
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ʛʨʫʙʦʫʣʘʤʢʦʚʠʤʠ ʟ ʧʘʯʢʘʤʠ ʯʦʨʥʠʭ ʩʣʘʥʮʽʚ, ʫ ʩʢʣʘʜʽ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʧʝʨʝʚʘʞʘʶʪʴ ʢʘʨʙʦʥʘʪʥʽ ʽ 

ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ï ʚʘʧʥʷʢʠ, ʜʦʣʦʤʽʪʠ, ʤʝʨʛʝʣʽ.  

ʋ ɿʘʭʽʜʥʦʤʫ ʇʨʠʙʘʡʢʘʣʣʽ ʜʦ ʥʝʦʧʨʦʪʝʨʦʟʦʶ ʥʘʣʝʞʠʪʴ ʙʘʡʢʘʣʴʩʴʢʘ ʩʝʨʽʷ (ʢʦʤʧʣʝʢʩ), ʷʢʘ ʩʢʣʘʜʝʥʘ 

ʪʝʨʠʛʝʥʥʠʤʠ ʽ ʛʣʠʥʠʩʪʦ-ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʪʦʚʱʠʥʦʶ ʜʦ 3 ʢʤ. ʋ ʇʨʠʩʘʷʥʥʽ ʚʠʜʽʣʷʶʪʴʩʷ 

ʥʝʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʽ ʚʽʜʢʣʘʜʠ ʨʠʬʝʡʩʴʢʦʾ ʢʘʨʘʛʘʩʴʢʦʾ ʩʝʨʽʾ (ʜʦ 2,6 ʢʤ), ʷʢʘ 

ʧʝʨʝʢʨʠʪʘ ʚʝʥʜʩʴʢʠʤʠ ʘʣʝʚʨʦʣʽʪʘʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ ʨʽʦʣʽʪʘʤʠ, ʪʫʬʘʤʠ ʽ ʚʘʧʥʷʢʘʤʠ (2,0 -4,5 ʢʤ). 

ʉʪʨʘʪʠʛʨʘʬʽʯʥʽ ʘʥʘʣʦʛʠ ʚʢʘʟʘʥʠʭ ʪʦʚʱ ʚʠʜʽʣʷʶʪʴʩʷ ʪʘʢʦʞ ʽ ʚ ʤʝʞʘʭ ʊʫʨʫʭʘʥʩʴʢʦʛʦ ʧʽʜʥʷʪʪʷ. 

ʅʝʨʦʟʯʣʝʥʦʚʘʥʽ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʽ ʚʽʜʢʣʘʜʠ ʥʝʦʧʨʦʪʝʨʦʟʦʶ ʽ ʥʠʞʥʴʦʛʦ ʢʝʤʙʨʽʶ 

ʧʦʰʠʨʝʥʽ ʚ ʉʝʣʝʥʛʠʥʦ-ʗʙʣʦʥʦʚʽʡ ʟʦʥʽ, ʜʝ ʾʭ ʪʦʚʱʠʥʘ ʜʦʩʷʛʘʻ 8 ʢʤ.  

ʇʘʣʝʦʟʦʡ ʽ ʤʝʟʦʟʦʡ ʚʠʜʽʣʷʻʪʴʩʷ ʬʨʘʛʤʝʥʪʘʨʥʦ ʚ ʛʨʘʙʝʥʘʭ ʽ ʥʘʢʣʘʜʝʥʠʭ ʟʘʧʘʜʠʥʘʭ. ʏʝʨʚʦʥʦʢʦʣʽʨʥʽ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʚʠʧʦʚʥʶʶʪʴ ɸʛʫʣʴʩʴʢʠʡ ʧʨʦʛʠʥ, ʱʦ ʛʝʥʝʪʠʯʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ɻʦʣʦʚʥʠʤ 

ʉʘʷʥʩʴʢʠʤ ʨʦʟʣʦʤʦʤ. ʂʦʥʪʠʥʝʥʪʘʣʴʥʽ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʜʝʚʦʥʩʴʢʦ-ʢʘʤôʷʥʦʚʫʛʽʣʴʥʽ ʚʽʜʢʣʘʜʠ ʫʪʚʦʨʶʶʪʴ 

ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʨʦʟʨʽʟʫ ʈʠʙʽʥʩʴʢʦʾ ʽ ʂʘʥʩʴʢʦʾ ʥʘʢʣʘʜʝʥʠʭ ʟʘʧʘʜʠʥʘʭ. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʽʚ ʮʠʭ 

ʟʘʧʘʜʠʥ ʩʢʣʘʜʝʥʘ ʚʫʛʣʝʥʦʩʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʶʨʠ. ɺ ʨʷʜʽ ʨʘʡʦʥʽʚ ɿʘʙʘʡʢʘʣʣʷ ʧʨʠʩʫʪʥʽ ʟʥʘʯʥʽ ʟʘ 

ʪʦʚʱʠʥʦʶ (1,2-1,8 ʢʤ) ʶʨʩʴʢʽ ʚʫʣʢʘʥʦʛʝʥʥʽ (ʙʘʟʘʣʴʪʠ, ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʠ, ʜʘʮʠʪʠ, ʨʽʦʣʽʪʠ, ʪʫʬʠ) ʪʘ 

ʪʫʬʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ. 

ʂʘʡʥʦʟʦʡʩʴʢʽ ʪʝʨʠʛʝʥʥʽ ʚʽʜʢʣʘʜʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʘʣʶʚʽʘʣʴʥʽ, ʦʟʝʨʥʦ-ʙʦʣʦʪʥʽ) 

ʟʘʧʦʚʥʶʶʪʴ ʟʘʧʘʜʠʥʫ ʦʟ. ɹʘʡʢʘʣ (ʨʠʩ. 2.41), ʜʝ ʾʭ ʪʦʚʱʠʥʘ ʜʦʩʷʛʘʻ 3,5-5,0 ʢʤ (Shchetnikov et al., 2012). 

ɺʫʣʢʘʥʦʛʝʥʥʽ ʬʦʨʤʘʮʽʾ ʮʴʦʛʦ ʚʽʢʫ ʚʽʜʦʤʽ ʫ ʤʝʞʘʭ ʉʝʣʝʥʛʠʥʦ-ʗʙʣʦʥʦʚʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ (ʭʨ. 

ʍʘʤʘʨ-ɼʘʙʘʥ, ɺʽʪʽʤʩʴʢʝ ʧʣʦʩʢʦʛʽʨʷ). ʎʝ ʧʦʢʨʠʚʠ ʙʘʟʘʣʴʪʽʚ ʪʦʚʱʠʥʦʶ 300-800 ʤ.  

 
ʈʠʩ. 2.41. ʉʭʝʤʘʪʠʯʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʯʝʨʝʟ ɹʘʡʢʘʣʴʩʴʢʫ ʨʠʬʪʦʚʫ 

ʩʠʩʪʝʤʫ 
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ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ɹʘʡʢʘʣʴʩʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ 

ʥʘʩʠʯʝʥʘ ʽʥʪʨʫʟʠʚʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʨʽʟʥʦʛʦ 

ʚʽʢʫ. ʇʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʽʥʪʨʫʟʽʾ ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʽ ʦʩʥʦʚʥʦʛʦ 

ʩʢʣʘʜʫ ʧʦʰʠʨʝʥʽ ʫ ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʘʭ ɿʘʙʘʡʢʘʣʣʷ, ʚ ʉʭʽʜʥʦʤʫ ʉʘʷʥʽ ʽ ʥʘ ʍʘʤʘʨ-ɼʘʙʘʥʽ. ʋʣʴʪʨʘʦʩʥʦʚʥʽ 

ʽʥʪʨʫʟʽʾ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʨʦʟʣʦʤʽʚ, ʟʦʢʨʝʤʘ ɻʦʣʦʚʥʦʛʦ ʉʘʷʥʩʴʢʦʛʦ ʨʦʟʣʦʤʫ. ʎʝ ʧʝʨʠʜʦʪʠʪʠ, 

ʩʝʨʧʝʥʪʠʥʠʪʠ, ʧʽʨʦʢʩʝʥʽʪʠ, ʛʘʙʨʦ-ʧʽʨʦʢʩʝʥʽʪʠ. ɯʥʪʨʫʟʽʾ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʯʘʩʪʦ ʨʦʟʰʘʨʦʚʘʥʽ ʽ ʩʢʣʘʜʝʥʽ 

ʛʘʙʨʦ, ʥʦʨʠʪʘʤʠ, ʛʘʙʨʦ-ʥʦʨʠʪʘʤʠ, ʧʣʘʛʽʦʢʣʘʟʠʪʘʤʠ, ʘ ʪʘʢʦʞ ʛʘʙʨʦ-ʜʽʦʨʠʪʘʤʠ ʽ ʜʽʦʨʠʪʘʤʠ.  

ʋ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ɿʘʙʘʡʢʘʣʣʷ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʤʘʶʪʴ ʛʨʘʥʽʪʦʾʜʥʽ ʽʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ 

ʤʫʡʩʴʢʦʛʦ (ʛʨʘʥʽʪʠ, ʧʣʘʛʽʦʛʨʘʥʽʪʠ) ʽ ʢʫʪʫʛʠʥʩʴʢʦʛʦ (ʛʨʘʥʽʪʠ, ʛʨʘʥʦʩʜʽʦʨʠʪʠ, ʛʨʘʥʦʩʽʻʥʽʪʠ ʪʘ ʣʫʞʥʽ 

ʛʨʘʥʽʪʠ) ʢʦʤʧʣʝʢʩʽʚ. ɺʝʣʠʢʽ ʛʨʘʥʽʪʦʾʜʥʽ ʙʘʪʦʣʽʪʠ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ ʧʦʰʠʨʝʥʽ ʪʘʢʦʞ ʚ ʭʨ. ʍʘʤʘʨ-ɼʘʙʘʥ 

ʪʘ ʉʭʽʥʠʡ ʉʘʷʥ (ʩʘʷʥʩʴʢʠʡ ʪʘ ʭʘʤʘʨʜʘʙʘʥʩʴʢʠʡ ʢʦʤʧʣʝʢʩʠ) ʽ ʥʘ ɭʥʽʩʝʡʩʴʢʦʤʫ ʢʨʷʞʽ (ʪʘʨʘʮʴʢʠʡ 

ʢʦʤʧʣʝʢʩ, 1,78 Ga). 

ʅʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʽʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ ʧʦʰʠʨʝʥʽ ʧʝʨʝʚʘʞʥʦ ʫ ɿʘʭʽʜʥʦʤʫ ɿʘʙʘʡʢʘʣʣʽ, ʍʘʤʘʨ-

ɼʘʙʘʥʽ, ʉʭʽʜʥʦʤʫ ʉʘʷʥʽ ʽ ɭʥʽʩʝʡʩʴʢʦʤʫ ʢʨʷʞʽ. ʇʝʨʝʚʘʞʘʶʪʴ ʥʝʚʝʣʠʢʽ ʧʝʨʝʚʘʞʥʦ ʨʦʟʰʘʨʦʚʘʥʽ ʽʥʪʨʫʟʽʾ 

ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʽ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ. ɺʦʥʠ ʚʽʜʦʤʽ ʥʘ ʟʘʭʦʜʽ ɭʥʽʩʝʡʩʴʢʦʛʦ ʢʨʷʞʫ (ʇʨʠʻʥʽʩʝʡʩʴʢʠʡ ʽ 

ɯʩʘʢʦʚʩʴʢʠʡ ʪʝʨʝʡʥʠ) ʫ ʽ ʪʨʘʢʪʫʶʪʴʩʷ ʷʢ ʦʬʽʦʣʽʪʦʚʽ ʢʦʤʧʣʝʢʩʠ. ʋ ɿʘʙʘʡʢʘʣʣʽ ʧʦʜʽʙʥʽ ʫʪʚʦʨʝʥʥʷ ʤʘʶʪʴ 

ʚʽʢ 880-700 ʄʘ. 

ɻʨʘʥʽʪʦʾʜʥʽ ʽʥʪʨʫʟʽʾ ʚʽʜʦʤʽ ʚ ɹʘʨʛʫʟʠʥʩʴʢʦʤʫ ʽ ʍʘʤʘʨ-ɼʘʙʘʥʩʴʢʦʤʫ ʭʨʝʙʪʘʭ. ʎʝ ʛʨʘʥʽʪʠ, 

ʛʨʘʥʦʜʽʦʨʠʪʠ, ʛʨʘʥʦʩʽʻʥʽʪʠ, ʜʽʦʨʠʪʠ ʽ ʩʽʻʥʽʪʠ. ʅʘ ɭʥʽʩʝʡʩʴʢʦʤʫ ʢʨʷʞʽ ʛʨʘʥʽʪʦʾʜʥʽ ʽʥʪʨʫʟʽʾ 

ʥʝʦʧʨʦʪʝʨʦʟʦʶ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʪʨʠ ʢʦʤʧʣʝʢʩʠ, ʚʽʢ ʷʢʠʭ 880-220 ʄʘ.   

ʈʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʽʥʪʨʫʟʽʾ ʫ ɿʘʙʘʡʢʘʣʣʽ ʤʘʶʪʴ ʧʦʚʩʶʜʥʠʡ ʨʦʟʚʠʪʦʢ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴ ʚʝʣʠʢʽ ʜʚʦ-

ʪʨʠʬʘʟʥʽ ʧʣʫʪʦʥʠ, ʩʢʣʘʜʝʥʽ ʧʣʘʛʽʦʛʨʘʥʽʪʘʤʠ, ʪʦʥʘʣʽʪʘʤʠ, ʜʽʦʨʠʪʘʤʠ, ʩʽʻʥʽʪʘʤʠ, ʛʨʘʥʽʪʘʤʠ 

ʜʞʠʜʠʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɺ ʙʘʩʝʡʥʽ ʚʝʨʭʥʴʦʾ ʪʝʯʽʾ ʨ. ɺʽʪʽʤ (ɺʽʪʽʤʩʴʢʝ ʧʣʦʩʢʦʛʽʨôʷ) ʽ ʥʘ ʧʽʚʥʦʯʽ 

ɿʘʙʘʡʢʘʣʣʷ ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʛʨʘʥʽʪʦʾʜʠ ʫʪʚʦʨʶʶʪʴ ʚʝʣʠʯʝʟʥʠʡ ɸʥʛʘʨʦ-ɺʽʪʽʤʩʴʢʠʡ ʙʘʪʦʣʽʪ, ʱʦ 

ʩʢʣʘʜʝʥʠʡ ʛʥʝʡʩʦʚʠʜʥʠʤʠ ʛʨʘʥʽʪʘʤʠ, ʛʨʘʥʦʩʽʻʥʽʪʘʤʠ, ʩʽʻʥʽʪʘʤʠ ʽ ʜʽʦʨʠʪʘʤʠ ʙʘʨʛʫʟʠʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ 

(543-350 Ma). 

ʇʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʽʥʪʨʫʟʽʾ ʚ ɿʘʡʙʘʡʢʘʣʣʽ ʧʦʰʠʨʝʥʽ ʦʙʤʝʞʝʥʦ. ʎʝ ʥʝʚʝʣʠʢʽ ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ ʣʫʞʥʦʛʦ 

ʽ ʣʫʞʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʟ ʨʘʜʽʦʣʦʛʽʯʥʠʤ ʚʽʢʦʤ 270-320 ʄʘ ʽ 230-260 ʄʘ. ʇʨʦʪʝ ʚ ʉʝʣʝʥʛʠʥʦ-
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ʗʙʣʦʥʦʚʽʡ ʩʠʩʪʝʤʽ, ʷʢʘ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʘ ʧʽʚʥʦʯʽ ʄʦʥʛʦʣʽʾ (ʪ.ʟ. ʄʦʥʛʦʣʦ-ɹʘʡʢʘʣʴʩʢʽ ʛʝʨʮʠʥʽʜʠ), ʚʦʥʠ 

ʤʘʶʪʴ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʨʦʪʷʞʥʦʛʦ ʊʠʚʠʥʦ-ɿʘʙʘʡʢʘʣʴʩʴʢʦʛʦ ʧʣʫʪʦʥʽʯʥʦʛʦ 

ʧʦʷʩʫ, ʫʥʽʢʘʣʴʥʦʛʦ ʟʘ ʥʘʩʠʯʝʥʽʩʪʶ ʛʨʘʥʽʪʦʾʜʥʠʤʠ ʽʥʪʨʫʟʽʷʤʠ ʜʝʚʦʥʫ ʽ ʢʘʨʙʦʥʫ.  

ʄʝʟʦʟʦʡʩʴʢʽ ʽʥʪʨʫʟʽʾ ʧʦʚôʷʟʘʥʽ ʟ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʦʶ ʘʢʪʠʚʽʟʘʮʽʻʶ ʪʝʨʠʪʦʨʽʾ ɿʘʙʘʡʢʘʣʣʷ ʪʘ 

ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʄʦʥʛʦʣʽʾ. ɺʦʥʠ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʚʽʢʦʤ ʽ ʬʦʨʤʦʶ ʧʨʠ ʧʝʨʝʚʘʞʘʥʥʽ ʛʽʧʘʙʽʩʘʣʴʥʠʭ 

ʽ ʩʫʙʚʫʣʢʘʥʽʯʥʠʭ ʬʘʮʽʡ ʽ ʪʷʞʽʶʪʴ ʜʦ ʟʦʥʠ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʴʢʦʛʦ ʨʦʟʣʦʤʫ. ɺ ɼʞʠʜʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʽ 

ʎʝʥʪʨʘʣʴʥʦʤʫ ɿʘʙʘʡʢʘʣʣʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʟʥʘʯʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʛʨʘʥʽʪʦʾʜʥʽ ʧʣʫʪʦʥʠ ʮʴʦʛʦ ʚʽʢʫ.  

ʂʘʡʥʦʟʦʡʩʴʢʽ ʩʫʙʚʫʣʢʘʥʽʯʥʽ ʪʽʣʘ (ʰʪʦʢʠ ʽ ʜʘʡʢʠ ʣʫʞʥʠʭ ʙʘʣʘʣʴʪʦʾʜʽʚ) ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʧʦʣʽʚ ʨʦʟʚʠʪʢʫ 

ʙʘʟʘʣʴʪʦʚʠʭ ʧʦʢʨʠʚʽʚ (ʭʨ. ʍʘʤʘʨ-ɼʘʙʘʥ, ɺʽʪʽʤʩʴʢʝ ʥʘʛʽʨôʷ).  

ʊʝʢʪʦʥʽʢʘ. ɺ ʩʪʨʫʢʪʫʨʠ ɹʘʡʢʘʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʠʜʽʣʷʶʪʴʩʷ ʟʘʭʽʜʥʘ (ʉʘʷʥʦ-ɭʥʽʩʝʡʩʴʢʘ) ʽ ʧʽʚʜʝʥʥʦ-

ʩʭʽʜʥʘ (ɿʘʙʘʡʢʘʣʴʩʴʢʘ) ʛʽʣʢʠ (ʩʠʩʪʝʤʠ). ɿʘʭʽʜʥʘ ʛʽʣʢʘ ï ʉʘʷʥʦ-ɭʥʽʩʝʡʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ, 

ʚʢʣʶʯʘʻ ʉʭʽʜʥʦʩʘʷʥʩʴʢʫ, ɭʥʽʩʝʡʩʴʢʫ ʽ ʊʫʨʫʭʘʥʩʴʢʦ-ʅʦʨ̔ʣʴʩʢʫ ʩʢʣʘʜʯʘʩʪʽ ʟʦʥʠ. ɰʭ ʟʘʭʽʜʥʝ 

ʧʨʦʜʦʚʞʝʥʥʷ ʧʝʨʝʢʨʠʪʝ ʦʩʘʜʦʚʠʤ ʯʦʭʣʦʤ ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʦʾ ʤʦʣʦʜʦʾ ʧʣʘʪʬʦʨʤʠ. 

ʉʭʽʜʥʦʩʘʷʥʩʴʢʘ ʟʦʥʘ ʻ ʩʠʩʪʝʤʦʶ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʙʣʦʢʽʚ ʨʦʟʜʨʦʙʣʝʥʦʾ ʦʢʨʘʾʥʠ ʉʠʙʽʨʩʴʢʦʾ 

ʧʣʘʪʬʦʨʤʠ, ʚʪʷʛʥʫʪʠʭ ʫ ʙʘʡʢʘʣʴʩʴʢʫ ʩʢʣʘʜʯʘʩʪʽʩʪʴ (ʇʨʦʪʝʨʦʩʘʷʥ). ʅʘ ʟʘʭʦʜʽ ʚʦʥʘ ʚʽʜʜʽʣʷʻʪʴʩʷ 

ɻʦʣʦʚʥʠʤ ʉʘʷʥʩʴʢʠʤ ʨʦʟʣʦʤʦʤ ʚʽʜ ʨʘʥʥʴʦʢʘʣʝʜʦʥʩʴʢʦʾ (ʩʘʣʘʾʨʩʴʢʦʾ) ʯʘʩʪʠʥʠ ʉʭʽʜʥʦʛʦ ʉʘʷʥʫ 

(ʂʝʤʨʙʦʩʘʷʥ), ʷʢʫ ʥʘʡʯʘʩʪʽʰʝ ʚʢʣʶʯʘʶʪʴ ʜʦ ʩʢʣʘʜʫ ɸʣʪʘʻ-ʉʘʷʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ. ʅʘ ʩʭʦʜʽ 

ʟʦʥʘ ʤʝʞʫʻ ʟ ʇʨʠʩʘʷʥʩʴʢʠʤ ʧʨʦʛʠʥʦʤ, ʷʢʠʡ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʜʦʢʝʤʙʨʽʡʩʴʢʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʉʠʙʽʨʩʴʢʦʾ 

ʧʣʘʪʬʦʨʤʠ ʽ ʟʘʧʦʚʥʝʥʠʡ ʩʣʘʙʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʽ ʧʦʤʽʨʥʦʜʠʩʣʦʢʦʚʘʥʠʤʠ ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ 

ʪʦʚʱʘʤʠ ʥʝʦʧʨʦʪʝʨʦʟʦʶ. 

ɭʥʽʩʝʡʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʟʦʥʘ (ɭʥʽʩʝʡʩʴʢʠʡ ʢʨʷʞ) ʻ ʧʦʢʨʠʚʥʦ-ʥʘʩʫʚʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. ɿʘ ʩʫʯʘʩʥʠʤʠ 

ʜʘʥʠʤʠ ʚ ʡʦʛʦ ʙʫʜʦʚʽ ʥʘʷʚʥʽ ʪʨʠ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʽ ʪʝʨʝʡʥʠ (ɿʘʭʽʜʥʦʘʥʛʘʨʩʴʢʠʡ, ʎʝʥʪʨʘʣʴʥʦʘʥʛʘʨʩʴʢʠʡ 

ʽ ʉʭʽʜʥʦʘʥʛʘʨʩʴʢʠʡ), ʱʦ ʦʙʤʝʞʝʥʽ ʜʫʛʦʧʦʜʽʙʥʠʤʠ ʫ ʧʣʘʥʽ ʥʘʩʫʚʘʤʠ ʩʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʥʘ 

ʧʽʚʜʥʽ ʚʠʜʽʣʷʻʪʴʩʷ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ɸʥʛʘʨʦ-ʂʘʪʩʴʢʠʡ ʪʝʨʝʡʥ (ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ), ʘ ʚ ʟʘʭʽʜʥʠʭ 

ʯʘʩʪʠʥʘ ɭʥʽʩʝʡʩʴʢʦʛʦ ʢʨʷʞʫ ʨʦʟʪʘʰʦʚʘʥʽ ʦʬʽʦʣʽʪʦʚʽ ʧʦʷʩʠ ʇʨʝʜʽʚʽʥʩʴʢʦʛʦ ʪʘ ɯʩʘʢʽʚʩʴʢʦʛʦ ʪʝʨʝʡʥʽʚ, ʱʦ 

ʥʘʩʫʥʫʪʽ ʥʘ ʩʭʽʜ. ɺʽʢ ʦʬʽʦʣʽʪʽʚ ï 700-620 ʄʘ. ɸʥʛʘʨʦ-ʂʘʪʩʴʢʠʡ ʪʝʨʝʡʥ (ʇʽʚʜʝʥʥʦʻʥʽʩʝʡʩʴʢʠʡ ʢʨʷʞ) 

ʚʽʜʜʽʣʷʻʪʴʩʷ ʚʽʜ ʨʦʟʪʘʰʦʚʘʥʦʾ ʧʽʚʥʽʯʥʽʰʝ ɿʘʘʥʛʘʨʩʴʢʦʾ ʯʘʩʪʠʥʠ ʩʫʙʰʠʨʦʪʥʠʤ ʅʠʞʥʴʦʘʥʛʘʨʩʴʢʠʤ 

ʛʣʠʙʠʥʥʠʤ ʨʦʟʣʦʤʦʤ.  

ʊʫʨʫʭʘʥʩʴʢʦ-ʅʦʨʽʣʴʩʢʘ ʩʢʣʘʜʯʘʩʪʘ ʟʦʥʘ (ʛʨʷʜʘ) ʘʩʠʤʝʪʨʠʯʥʘ; ʦʩʽ ʘʥʪʠʢʣʽʥʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʤʘʶʪʴ 

ʧʦʣʦʛʽ ʩʭʽʜʥʽ ʢʨʠʣʘ, ʟʘʭʽʜʥʽ ʢʨʠʣʘ ʧʦʨʫʰʝʥʽ ʩʠʩʪʝʤʦʶ ʧʦʟʜʦʚʞʥʽʭ ʨʦʟʣʦʤʽʚ, ʬʦʨʤʫʶʯʠ ʚʫʟʴʢʽ 

ʧʨʠʨʦʟʣʦʤʥʽ ʩʢʣʘʜʢʠ, ʫʩʢʣʘʜʥʝʥʽ ʥʘʩʫʚʘʤʠ ʟʘʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ. 

ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʤʽʞ ʉʭʽʜʥʦʩʘʷʥʩʴʢʦʶ ʪʘ ɭʥʽʩʝʡʩʴʢʦʶ ʩʢʣʘʜʯʘʩʪʠʤʠ ʟʦʥʘʤʠ ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʥʘʢʣʘʜʝʥʽ ʈʠʙʽʥʩʴʢʘ ʪʘ ʂʘʥʩʴʢʘ ʟʘʧʘʜʠʥʠ, ʱʦ ʟʘʧʦʚʥʝʥʽ ʯʝʨʚʦʥʦʢʦʣʽʨʥʦʶ ʤʦʣʘʩʦʶ ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ-

ʢʘʨʙʦʥʫ, ʧʝʨʝʢʨʠʪʦʶ ʶʨʩʴʢʦʶ ʚʫʛʣʝʥʦʩʥʦʶ ʪʦʚʱʝʶ.  

ɿʘʙʘʡʢʘʣʴʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʚʽʜʜʽʣʷʻʪʴʩʷ ʚʽʜ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʛʦ ʱʠʪʘ ɾʫʾʥʩʴʢʠʤ ʨʦʟʣʦʤʦʤ, 

ʱʦ ʻ ʧʨʘʚʠʤ ʟʩʫʚʦʤ. ɺ ʩʪʨʫʢʪʫʨʽ ʩʠʩʪʝʤʠ ʚʠʜʽʣʷʶʪʴʩʷ ʚʫʟʴʢʽ ʜʫʛʦʧʦʜʽʙʥʽ (ʚʠʧʫʢʣʽ ʥʘ ʧʽʚʥʽʯ) ʪʝʢʪʦʥʽʯʥʽ 

ʟʦʥʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʟʦʚʥʽʰʥʶ ʪʘ ʚʥʫʪʨʽʰʥʶ ʯʘʩʪʠʥʠ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ. ɿʦʚʥʽʰʥʷ ʯʘʩʪʠʥʘ ʚʢʣʶʯʘʻ 

ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʴʢʫ ʽ ʏʫʡʩʴʢʦ-ʊʦʥʦʜʩʴʢʫ ʟʦʥʠ. ʅʘʡʧʽʚʥʽʯʥʽʰʘ, ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʴʢʘ ʪʝʢʪʦʥʽʯʥʘ ʟʦʥʘ, 

ʩʢʣʘʜʝʥʘ ʧʘʪʦʤʩʴʢʦʶ ʩʝʨʽʻʶ. ʆʩʪʘʥʥʷ ʜʠʩʣʦʢʦʚʘʥʘ ʚ ʩʝʨʽʶ ʣʽʥʽʡʥʠʭ ʩʢʣʘʜʦʢ, ʱʦ ʥʘʩʫʥʫʪʽ ʫ ʙʽʢ 

ʧʣʘʪʬʦʨʤʠ. ʅʘ ʟʘʭʦʜʽ ʟʦʥʘ ʤʝʞʫʻ ʟ ʩʪʨʫʢʪʫʨʘʤʠ ʇʨʠʙʘʡʢʘʣʴʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʱʦ ʨʦʟʤʽʱʝʥʠʡ ʥʘ 

ʧʣʘʪʬʦʨʤʽ ʽ ʟʘʧʦʚʥʝʥʠʡ ʥʝʜʠʩʣʦʢʦʚʘʥʠʤ ʥʝʦʧʨʦʪʝʨʦʟʦʻʤ. 

ɼʘʣʽ ʥʘ ʧʽʚʜʝʥʴ ʚʠʜʽʣʷʻʪʴʩʷ ʏʫʡʩʴʢʦ-ʊʦʥʦʜʩʴʢʘ ʟʦʥʘ, ʷʢʘ ʩʢʣʘʜʝʥʘ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʤʠ 

ʛʥʝʡʩʘʤʠ ʽ ʟʝʣʝʥʦʢʘʤôʷʥʠʤʠ ʪʦʚʱʘʤʠ, ʪʠʧʦʚʠʤʠ ʜʣʷ ʬʫʥʜʘʤʝʥʪʫ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʋ ʧʽʚʜʝʥʥʽʡ 

ʯʘʩʪʠʥʽ ʟʦʥʠ ʨʦʟʤʽʱʝʥʠʡ ɹʦʜʘʡʙʠʥʩʴʢʠʡ ʧʨʦʛʠʥ, ʟʘʧʦʚʥʝʥʠʡ ʘʥʘʣʦʛʘʤʠ ʧʘʪʦʤʩʴʢʦʾ ʩʝʨʽʾ. 

ɺʥʫʪʨʽʰʥʷ ʯʘʩʪʠʥʘ ʻ ʢʦʣʘʞʝʤ ʪʝʨʝʡʥʽʚ (ʘʢʨʝʮʽʡʥʠʭ ʧʨʠʟʤ), ʱʦ ʧʨʠʻʜʥʘʣʠʩʴ ʜʦ ʉʠʙʽʨʩʴʢʦʾ 

ʧʣʘʪʬʦʨʤʠ ʧʨʦʪʷʛʦʤ ʥʝʦʧʨʦʪʝʨʦʟʦʶ-ʨʘʥʥʴʦʛʦ ʧʘʣʝʦʟʦʶ. ɺ ʩʭʝʤʘʭ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʾʭ ʯʘʩʪʦ 

ʚʽʜʥʦʩʷʪʴ ʜʦ ʨʘʥʥʽʭ ʢʘʣʝʜʦʥʽʜ (ʩʘʣʘʾʨʠʜ). ɹʘʡʢʘʣʦ-ʄʫʡʩʴʢʠʡ ʪʝʨʝʡʥ ʩʢʣʘʜʝʥʠʡ ʨʘʥʥʴʦʜʦʢʝʙʨʽʡʩʴʢʠʤʠ 

ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʦʜʘʭ, ʱʦ ʧʦʜʝʢʫʜʠ ʥʝʟʛʽʜʥʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʚʘʧʥʷʢʘʤʠ ʢʝʤʙʨʽʶ. 

ʈʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʙʣʦʢʠ ʦʪʦʯʝʥʽ ʦʬʽʦʣʽʪʘʤʠ ʥʝʦʧʨʦʪʝʨʦʟʦʶ 

ʇʽʜʝʥʥʽʰʝ ʨʦʟʤʽʱʫʻʪʴʩʷ ɹʘʨʛʫʟʠʥʦ-ɺʽʪʽʤʩʴʢʘ ʟʦʥʘ, ʷʢʘ ʚʢʣʶʯʘʻ ɹʘʨʛʫʟʠʥʩʴʢʠʡ ʽ 

ɺʝʨʭʥʴʦʚʽʪʽʤʩʴʢʠʡ ʪʝʨʝʡʥʠ, ʱʦ ʩʢʣʘʜʝʥʽ ʧʽʟʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʤʠ ʪʘ ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʤʠ 

ʪʫʨʙʽʜʽʪʘʤʠ. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʪʫʨʙʽʜʽʪʽʚ ʤʽʩʪʷʪʴ ʨʝʰʪʢʠ ʪʨʽʣʦʙʽʪʽʚ ʽ ʘʨʭʝʦʮʽʘʪʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʾ 

ʢʝʤʙʨʽʡʩʴʢʠʡ ʚʽʢ ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʨʦ ʩʘʣʘʾʨʩʴʢʫ ʩʢʣʘʜʯʘʩʪʽʩʪʴ.  
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ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʮʽʻʾ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʾ ʻ ɸʥʛʘʨʦ-ɺʽʪʽʤʩʴʢʠʡ ʧʦʣʽʭʨʦʥʥʠʡ ʙʘʪʦʣʽʪ, 

ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʛʦ ʧʦʚôʷʟʫʶʪʴ ʟ ʢʦʣʽʟʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʷʢʽ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʟʨʫʡʥʫʚʘʣʠ ʧʝʨʚʠʥʥʫ 

ʩʪʨʫʢʪʫʨʫ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ. K/Ar ʜʘʪʫʚʘʥʥʷ ʚʢʘʟʫʶʪʴ ʚʽʢ ʛʨʘʥʽʪʦʾʜʽʚ ʚ ʨʘʤʢʘʭ 543-350 ʄʘ. 

ɻʝʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʦʥʠ ʧʨʦʨʠʚʘʶʪʴ ʥʠʞʥʴʦ- ʩʝʨʝʜʥʴʦʢʝʤʙʨʽʡʩʴʢʽ ʬʘʫʥʽʩʪʠʯʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʪʦʚʱʽ. ʉʝʨʝʜ ʛʨʘʥʽʪʦʾʜʽʚ ɸʥʛʘʨʦ-ɺʽʪʽʤʩʴʢʦʛʦ ʙʘʪʦʣʽʪʘ ʚʠʜʽʣʷʻʪʴʩʷ ɭʨʘʚʥʠʥʩʴʢʘ ʟʦʥʘ, 

ʱʦ ʩʢʣʘʜʝʥʘ ʥʠʞʥʴʦʢʝʤʙʨʽʡʩʴʢʦʶ ʘʥʜʝʟʠʪ-ʜʘʮʠʪʦʚʦʶ ʬʦʨʤʘʮʽʻʶ ʽ ʪʨʘʢʪʫʻʪʴʩʷ ʷ ʢ ʦʩʪʦʚʦʜʫʞʥʘ. 

ʇʽʚʜʝʥʥʽʰʝ ɹʘʨʛʫʟʠʥʦ-ɺʽʪʽʤʩʴʢʦʾ ʟʦʥʠ ʨʦʟʪʘʰʦʚʘʥʘ ʉʝʣʝʥʛʠʥʦ-ʗʙʣʦʥʦʚʘ ʟʦʥʘ ʩʘʣʘʾʨʽʜ, ʱʦ ʩʪʘʣʘ 

ʘʨʝʥʦʶ ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʦ-ʤʝʟʦʟʦʡʩʴʢʦʾ ʪʝʢʪʦʥʽʯʥʦ-ʤʘʛʤʘʪʠʯʥʦʾ ʘʢʪʠʚʽʟʘʮʽʾ, ʘ ʤʦʣʦʜʽ ʥʪʨʫʟʠʚʥʽ 

ʤʘʩʠʚʠ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʨʠʩʦʶ ʾʾ ʩʪʨʫʢʪʫʨʠ. 

ɹʘʡʢʘʣʴʩʴʢʠʡ ʨʠʬʪʦʚʠʡ ʧʦʷʩ ʧʨʦʪʷʛʫʶʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʴ 1500 ʢʤ ʽ ʥʘʢʣʘʜʝʥʠʡ ʥʘ ʨʽʟʥʦʚʽʢʦʚʽ 

ʩʪʨʫʢʪʫʨʠ ɸʣʪʘʻ-ʉʘʷʥʩʴʢʦʾ ʪʘ ɹʘʡʢʘʣʴʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʠʭ ʦʙʣʘʩʪʝʡ. ʎʝ ʩʝʨʽʷ ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʛʨʘʙʝʥʽʚ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ, ʨʦʟʜʽʣʝʥʠʭ ʛʦʨʩʪʘʤʠ (Shchetnikov et al., 2012). ʎʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʚ 

ʨʠʬʪʦʚʽʡ ʟʦʥʽ ʥʘʣʝʞʠʪʴ ʛʣʠʙʦʢʦʚʦʜʥʽʡ ʟʘʧʘʜʠʥʽ ʦʟ. ɹʘʡʢʘʣ (ʨʠʩ. 2.42). ɻʨʘʙʝʥʠ ʤʘʶʪʴ ʘʩʠʤʝʪʨʠʯʥʫ 

ʬʦʨʤʫ ʟ ʙʽʣʴʰ ʢʨʫʪʠʤʠ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʤʠ ʙʦʨʪʘʤʠ ʽ ʦʙʤʝʞʝʥʽ ʣʽʩʪʨʠʯʥʠʤʠ ʨʦʟʣʦʤʘʤʠ (ʜʠʚ. ʨʠʩ. 

2.41). ɺʦʥʠ ʟʘʧʦʚʥʝʥʽ ʦʣʽʛʦʮʝʥ-ʥʠʞʥʴʦʤʽʦʮʝʥʦʚʠʤʠ ʪʦʥʢʦʫʣʘʤʢʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ʂʘʡʥʦʟʦʡʩʴʢʽ ʚʫʣʢʘʥʽʯʥʽ ʚʠʚʝʨʞʝʥʥʷ (ʣʫʞʥʽ ʪʘ ʩʫʙʣʫʞʥʽ ʙʘʟʘʣʴʪʠ) ʪʷʞʽʶʪʴ ʜʦ ʧʝʨʠʬʝʨʽʾ 

ʨʠʬʪʦʚʦʛʦ ʧʦʷʩʘ. ɺʦʥʠ ʚʽʜʦʤʽ ʫ ʉʭʽʜʥʦʤʫ ʉʘʷʥʽ, ʍʘʤʘʨ-ɼʦʙʘʥʽ ʪʘ ɺʽʪʽʤʩʴʢʦʤʫ ʥʘʛʽʨʾ. ʇʦʭʦʜʞʝʥʥʷ 

ʨʠʬʪʦʚʦʛʦ ʧʦʷʩʘ ʜʠʩʢʫʩʽʡʥʝ ʽ ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩʴ ʦʙʝʨʪʘʥʥʷʤ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ 

ʩʪʨʽʣʢʦʶ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʣʽʚʦʩʪʦʨʦʥʥʽʭ ʟʩʫʚʽʚ.  
 

 

ʈʠʩ. 2.42. ɹʘʡʢʘʣʴʩʴʢʠʡ ʨʠʬʪ, PD 
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ɸʣʪʘʻ-ʉʘʷʥʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ. ʅʘ ʩʭʽʜ 

ʚʽʜ ʩʢʣʘʜʯʘʩʪʠʭ ʩʧʦʨʫʜ ʂʘʟʘʭʩʪʘʥʫ ʽ ʜʦ 

ɹʘʡʢʘʣʴʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ ʨʦʟʪʘʰʦʚʘʥʘ 

ʛʽʨʩʴʢʘ ʪʝʨʠʪʦʨʽʷ, ʥʘʟʚʘʥʘ ʚʠʜʘʪʥʠʤ ʛʝʦʣʦʛʦʤ 

ɺʦʣʦʜʠʤʠʨʦʤ ɸʬʘʥʘʩʽʡʦʚʠʯʝʤ ʆʙʨʫʯʝʚʠʤ ɸʣʪʘʻ-

ʉʘʷʥʩʴʢʦʶ ʛʽʨʩʴʢʦʶ ʢʨʘʾʥʦʶ. ʅʘ ʥʽʡ ʨʦʟʤʽʱʝʥʽ 

ʛʽʨʩʴʢʽ ʭʨʝʙʪʠ ʂʘʣʙʠ, ɻʽʨʩʴʢʦʛʦ ʽ ʈʫʜʥʦʛʦ ɸʣʪʘʶ, 

ʄʦʥʛʦʣʴʩʴʢʦʛʦ ɸʣʪʘʶ, ɿʘʭʽʜʥʦʛʦ ʉʘʷʥʫ ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʉʭʽʜʥʦʛʦ ʉʘʷʥʫ. ʅʘ ʧʽʚʜʝʥʥʦʤʫ 

ʩʭʦʜʽ (ʊʠʚʘ) ʨʦʟʪʘʰʦʚʘʥʝ ʉʘʥʛʽʣʝʥʩʴʢʝ ʥʘʛʽʨʷ ʪʘ ʭʨʝʙʪʠ ʉʭʽʜʥʠʡ ʽ ɿʘʭʽʜʥʠʡ ʊʘʥʥʫ-ʆʣʘ. ʅʘ ʧʽʚʥʽʯʥʦʤʫ 

ʟʘʭʦʜʽ ï ʥʝʚʠʩʦʢʽ ʭʨʝʙʪʠ ʽ ʧʘʩʤʘ ʂʫʟʥʝʮʴʢʦʛʦ ɸʣʘʪʘʫ, ɻʽʨʩʴʢʦʾ ʐʦʨʽʾ, ʉʘʣʘʾʨʩʴʢʦʛʦ ʢʨʷʞʫ ʽ ʊʦʤ-

ʂʦʣʠʚʘʥʩʴʢʦʾ ʜʫʛʠ. ʄʽʞ ʛʽʨʩʴʢʠʤʠ ʭʨʝʙʪʘʤʠ ʽ ʥʘʛʽʨôʷʤʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʤʽʞʛʽʨʩʴʢʽ ʟʘʧʘʜʠʥʠ ï 

ʂʫʟʥʝʮʴʢʘ, ʄʽʥʫʩʠʥʩʴʢʘ, ʊʠʚʠʥʩʴʢʘ.  
 

ɺ.ɸ. ʆʙʨʫʯʝʚ (1863-1956). ɺʠʜʘʪʥʠʡ ʛʝʦʛʨʘʬ, ʛʝʦʣʦʛ ʽ ʧʦʧʫʣʷʨʠʟʘʪʦʨ ʛʝʦʣʦʛʽʾ. ɼʦʩʣʽʜʥʠʢ ʉʠʙʽʨʫ ʽ 

ʎʝʥʪʨʘʣʴʥʦʾ ɸʟʽʾ. ɺ 1918-1921 ʨʦʢʘʭ ï ʧʨʦʬʝʩʦʨ ʊʘʚʨʽʡʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ʉʽʤʬʝʨʦʧʦʣʽ.  
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ɼʣʷ ʦʙʣʘʩʪʽ ʭʘʨʘʢʪʝʨʥʘ ʤʦʟʘʾʯʥʘ ʙʫʜʦʚʘ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʥʘʛʨʦʤʘʜʞʝʥʥʽ 

ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ (ʪʝʨʝʡʥʽʚ) ʨʽʟʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʝʧʦʭ. ʊʫʪ ʚʠʜʽʣʷʶʪʴʩʷ 

ʨʘʥʥʴʦʢʘʣʝʜʦʥʩʴʢʽ ʘʙʦ ʩʘʣʘʾʨʩʴʢʽ (ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ʉʭʽʜʥʦʛʦ ʉʘʷʥʫ, 

ʂʫʟʥʝʮʴʢʠʡ ɸʣʘʪʘʫ, ɻʽʨʩʴʢʘ ʐʦʨʽʷ, ʇʽʚʥʽʯʥʘ ʄʦʥʛʦʣʽʷ), ʧʽʟʥʴʦʢʘʣʝʜʦʥʩʴʢʽ 

(ɿʘʭʽʜʥʠʡ ʉʘʷʥ, ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʘ ʊʠʚʘ), ʛʝʨʮʠʥʩʴʢʽ (ɸʣʪʘʡ, ʄʦʥʛʦʣʴʩʴʢʠʡ ɸʣʪʘʡ, 

ʉʘʣʘʾʨ ʽ ʊʦʤ-ʂʦʣʠʚʘʥʩʴʢʘ ʟʦʥʘ) ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʜʦʢʝʤʙʨʽʡʩʴʢʽ 

ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰʠʤʠ ʻ ʉʘʥʛʽʣʝʥʩʴʢʠʡ (ʊʠʚʠʥʦ-ʄʦʥʛʦʣʴʩʴʢʠʡ). ʊʝʨʝʡʥʦʚʘ 

ʢʦʥʮʝʧʮʽʷ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʥʘʡʧʝʨʝʢʦʥʣʠʚʽʰʝ ʧʦʷʩʥʶʻ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʦʙʣʘʩʪʽ, ʷʢ ʽ 

ʽʥʰʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʦʙʣʘʩʪʝʡ ʎʘʥʪʨʘʣʴʥʦʘʟʽʘʪʩʴʢʦʛʦ ʩʝʛʤʝʥʪʫ.  

ʉʪʨʘʪʠʛʨʘʬʽʷ. ɼʦʢʝʤʙʨʽʡʩʴʢʽ ʫʪʚʦʨʝʥʥʷ ɸʣʪʘʻ-ʉʘʷʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ ʩʢʣʘʜʘʶʪʴ ʦʢʨʝʤʽ 

ʚʠʩʪʫʧʠ ʽ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ, ʷʢʽ ʻ ʬʨʘʛʤʝʥʪʘʤʠ ʚʝʣʠʢʠʭ ʤʽʢʨʦʢʦʥʪʠʥʝʥʪʽʚ. ʊʘʢʽ ʚʠʩʪʫʧʠ ʚʽʜʦʤʽ ʫ ʨʽʟʥʠʭ 

ʯʘʩʪʠʥʘʭ ʦʙʣʘʩʪʽ, ʘʣʝ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʤ ʩʝʨʝʜ ʥʠʭ ʻ ʉʘʥʛʽʣʝʥʩʴʢʠʡ ʘʙʦ ʊʠʚʠʥʦ-ʄʦʥʛʦʣʴʩʢʠʡ 

ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ, ʨʦʟʤʽʱʝʥʠʡ ʚ ʉʘʥʛʽʣʝʥʩʴʢʦʤʫ ʥʘʛʽʨôʾ. ɺʽʥ ʩʢʣʘʜʝʥʠʡ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʤʠ 

https://commons.wikimedia.org/w/index.php?curid=34897158
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ʧʣʘʛʽʦʛʥʝʡʩʘʤʠ ʽ ʘʤʬʽʙʦʣʽʪʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʙʝʟʨʫʜʥʠʭ ʪʘ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ, ʤʘʨʤʫʨʽʚ, ʛʘʨʬʽʪʦʚʠʭ 

ʩʣʘʥʮʽʚ. ʉʫʤʘʨʥʘ ʪʦʚʱʠʥʘ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ, ʷʢʠʡ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʰʽʩʪʴ ʩʚʽʪ, ʩʷʛʘʻ 10-12 ʢʤ. ʇʨʠ 

ʮʴʦʤʫ, ʦʜʥʘ ʟ ʥʠʭ, ï ʙʘʣʠʢʪʠʛʭʝʤʩʴʢʘ, ʩʢʣʘʜʝʥʘ ʧʝʨʝʚʘʞʥʦ ʤʘʨʤʫʨʘʤʠ ʤʽʥʣʠʚʦʾ ʪʦʚʱʠʥʠ (200-

2500 ʤ). ɺʠʭʦʜʠ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ ʧʦʜʽʙʥʦʛʦ ʩʢʣʘʜʫ ʚʽʜʦʤʽ ʪʘʢʦʞ ʚ ʂʫʟʥʝʮʴʢʦʤʫ ɸʣʘʪʘʫ, ʜʝ ʾʭ 
ʪʦʚʱʠʥʘ ʪʘʢʦʞ ʜʦʩʷʛʘʻ 10 ʢʤ. ɺ ʤʦʥʛʦʣʴʩʴʢʽʡ ʯʘʩʪʠʥʽ ʉʘʥʛʽʣʝʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʧʦʰʠʨʝʥʽ ʛʣʠʙʦʢʦ 

ʟʤʽʥʝʥʽ ʧʦʣʽʤʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʷʻʪʴʩʷ ʜʚʘ ʢʦʤʧʣʝʢʩʠ: ʥʠʞʥʽʡ ï ʛʥʝʡʩʦʚʦ-

ʘʤʬʽʙʦʣʽʪʦʚʠʡ ʟ ʤʘʨʤʫʨʘʤʠ, ʽ ʚʝʨʭʥʽʡ ï ʢʘʨʙʦʥʘʪʥʦ-ʢʚʘʨʮʠʪʦʚʠʡ ʟ ʛʥʝʡʩʘʤʠ ʽ ʘʤʬʽʙʦʣʽʪʠ. ɰʭ ʚʽʢ ï 1,9-

2,6 Ga.  

ʅʝʦʧʨʦʪʝʨʦʟʦʡ ʧʦʰʠʨʝʥʠʡ ʚ ɿʘʭʽʜʥʦʤʫ ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʉʭʽʜʥʦʛʦ ʉʘʷʥʫ, ʊʠʚʽ, 

ʂʫʟʥʝʮʴʢʦʤʫ ɸʣʘʪʘʫ ʽ ɻʽʨʩʴʢʦʤʫ ɸʣʪʘʾ. ʅʠʞʥʷ ʡʦʛʦ ʯʘʩʪʠʥʘ, ʷʢʘ ʟʘʟʚʠʯʘʡ ʚʽʜʥʦʩʷʪʴ ʜʦ ʨʠʬʝʶ, 

ʩʢʣʘʜʝʥʘ ʢʚʘʨʮʠʪʘʤʠ, ʩʣʘʥʮʷʤʠ, ʤʘʨʤʫʨʠʟʦʚʘʥʠʤʠ ʚʘʧʥʷʢʘʤʠ ʽ ʤʘʨʤʫʨʘʤʠ ʟʽ ʩʪʨʦʤʘʪʦʣʽʪʘʤʠ. ʎʽ 

ʧʦʨʦʜʠ ʚʠʜʽʣʷʶʪʴ ʷʢ ʦʜʥʦʚʽʢʦʚʽ ʜʘʨʭʘʪʩʴʢʫ ʽ ʜʟʘʙʭʘʥʩʴʢʫ ʩʝʨʽʾ. ɰʭ ʪʦʚʱʠʥʘ 4,5-6,0 ʢʤ. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ 

ʥʝʦʧʨʦʪʝʨʦʟʦʶ (ʚʝʥʜʩʴʢʘ) ʧʦʜʝʢʫʜʠ ʩʢʣʘʜʝʥʘ ʜʽʘʙʘʟʘʤʠ, ʪʫʬʘʤʠ, ʘʣʝ ʨʽʟʢʦ ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʩʢʦʚʠʢʠ, 

ʩʣʘʥʮʽ, ʚʘʧʥʷʢʠ ʽ ʜʦʣʦʤʽʪʠ, ʜʽʣʷʥʢʘʤʠ ʟ ʧʣʘʩʪʘʤʠ ʬʦʩʬʦʨʠʪʽʚ (ʜʦ 8 ʤ). ʊʦʚʱʠʥʘ ʮʽʻʾ ʯʘʩʪʠʥʠ ʨʦʟʨʽʟʫ ï 

ʜʦ 15 ʢʤ.  

ʂʝʤʙʨʽʡ ʤʘʻ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ. ɿʘ ʨʝʰʪʢʘʤʠ ʬʘʫʥʠ ʚʽʥ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʪʨʠ ʚʽʜʜʽʣʠ, ʘ ʪʘʢʦʞ ʥʘ 

ʨʝʛʽʦʥʘʣʴʥʽ ʥʘʜôʷʨʫʩʠ ʘʣʜʘʥʩʴʢʠʡ, ʣʝʥʩʴʢʠʡ (ʥʠʞʥʽʡ ʚʽʜʜʽʣ), ʘʤʛʽʥʩʴʢʠʡ ʽ ʤʘʡʩʴʢʠʡ (ʩʝʨʝʜʥʽʡ ʚʽʜʜʽʣ). 

ɸʣʜʘʥʩʴʢʠʡ ʥʘʜôʷʨʫʩ ʩʢʣʘʜʝʥʠʡ ʦʩʘʜʦʚʦ-ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʽ ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ 

ʩʢʣʘʜʫ (2,5-3,5 ʢʤ), ʣʝʥʩʴʢʠʡ ï ʚʘʧʥʷʢʘʤʠ ʽ ʢʨʝʤʝʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʟ ʣʽʥʟʘʤʠ ʽ ʧʨʦʰʘʨʢʘʤʠ ʙʦʢʩʠʪʽʚ, 

ʤʘʥʛʘʥʦʚʠʭ ʨʫʜ ʽ ʬʦʩʬʦʨʠʪʽʚ.  

ʋ ʩʢʣʘʜʽ ʘʤʛʽʥʩʴʢʦʛʦ ʥʘʜôʷʨʫʩʫ ʧʝʨʝʚʘʞʘʶʪʴ ʚʘʧʥʷʢʠ (1,0-1,2 ʢʤ), ʜʽʣʷʥʢʘʤʠ ʤʘʶʪʴ ʨʦʟʚʠʪʦʢ 

ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ ʽ ʢʨʝʤʝʥʠʩʪʽ ʘʨʛʽʣʽʪʠ; ʫ ʉʭʽʜʥʦʤʫ ʉʘʷʥʽ ʽ ɻʽʨʩʴʢʽʡ ʐʦʨʽʾ ʧʦʰʠʨʝʥʽ ʧʦʢʨʠʚʠ, ʘʥʜʝʟʠʪʽʚ, 

ʜʽʘʙʘʟʽʚ ʽ ʨʽʦʣʽʪʽʚ. ʊʦʚʱʠʥʘ ʥʘʜôʷʨʫʩʫ ï 1,5-2,0 ʢʤ.  

ʄʘʡʩʴʢʠʡ ʥʘʜôʷʨʫʩ ʚ ʂʫʟʥʝʮʴʢʦʤʫ ɸʣʘʪʘʫ ʽ ʉʘʣʘʾʨʽ ʩʢʣʘʜʝʥʠʡ ʜʽʘʙʘʟʘʤʠ ʽ ʪʫʬʘʤʠ, ʷʢʽ ʧʦ 

ʧʨʦʩʪʷʛʘʥʥʶ ʟʘʤʽʱʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʩʣʘʥʮʷʤʠ, ʧʦʜʝʢʫʜʠ ʚʘʧʥʷʢʘʤʠ. ɺ ɻʽʨʩʴʢʦʤʫ ɸʣʪʘʾ ʮʝʡ 

ʥʘʜôʷʨʫʩ ʩʢʣʘʜʝʥʠʡ ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʠʤʠ ʩʣʘʥʮʷʤʠ, ʢʚʘʨʮʠʪʘʤʠ ʽ ʚʘʧʥʷʢʘʤʠ, ʟ ʧʨʦʰʘʨʢʘʤʠ ʧʦʨʬʽʨʠʪʽʚ 

ʽ ʪʫʬʽʚ. ʊʦʚʱʠʥʘ ʤʘʡʩʴʢʦʛʦ ʥʘʜôʷʨʫʩʫ ï 1,5-2,0 ʢʤ.  

ʋ ʩʢʣʘʜʽ ʚʝʨʭʥʴʦʛʦ ʢʝʤʙʨʽʶ ʨʽʟʢʦ ʧʝʨʝʚʘʞʘʶʪʴ ʘʣʝʚʨʦʣʽʪʠ, ʘʨʛʽʣʽʪʠ ʽ ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ ʟ ʧʨʦʰʘʨʢʘʤʠ 

ʚʘʧʥʷʢʽʚ ʽ ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʽʚ. ʅʘʡʙʽʣʴʰʦʾ ʪʦʚʱʠʥʠ ʜʦʩʷʛʘʻ ʛʦʨʥʦʘʣʪʘʡʩʴʢʘ ʩʝʨʽʷ ï 2,5-9,0 ʢʤ. 

ʆʨʜʦʚʠʢ ʫ ʩʢʣʘʜʽ ʪʨʴʦʭ ʚʽʜʜʽʣʽʚ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʚʝʨʭʥʽʤ ʢʝʤʙʨʽʻʤ ʽ ʧʦʰʠʨʝʥʠʡ ʥʘ ʉʽʣʘʾʨʽ, 

ʂʫʟʥʝʮʴʢʦʤʫ ɸʣʘʪʘʫ, ɻʽʨʩʴʢʦʤʫ ɸʣʪʘʾ, ʄʦʥʛʦʣʴʩʴʢʦʤʫ ɸʣʪʘʾ, ɿʘʭʽʜʥʦʤʫ ʉʘʷʥʽ, ʊʠʚʽ ʪʘ ɻʽʨʩʴʢʽʡ ʐʦʨʽʾ. 

ʋ ʩʢʣʘʜʽ ʦʨʜʦʚʠʢʫ ʧʨʝʚʘʣʶʶʪʴ ʧʽʩʢʦʚʠʢʠ, ʘʣʝʚʨʦʣʽʪʠ, ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ ʟ ʬʘʫʥʦʶ ʪʨʽʣʦʙʽʪʽʚ. ʄʽʩʮʷʤʠ ʚ 

ʨʦʟʨʽʟʘʭ ʪʨʘʧʣʷʶʪʴʩʷ ʚʘʧʥʷʢʠ ʪʘ ʚʫʣʢʘʥʽʪʠ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ, ʊʦʚʱʠʥʘ ʦʨʜʦʚʠʢʫ ʤʽʥʣʠʚʘ 

ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 3,5 ʜʦ 8,0 ʢʤ. ʊʘʢ, ʪʽʣʴʢʠ ʪʦʚʱʠʥʘ ʩʝʨʝʜʥʴʦʛʦ ʚʽʜʜʽʣʫ ʫ ɿʘʭʽʜʥʦʤʫ ʉʘʷʥʽ ʩʷʛʘʻ 

6,0 ʢʤ. 

ʉʠʣʫʨ, ʷʢ ʽ ʦʨʜʦʚʠʢ, ʤʘʻ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʚ ʨʽʟʥʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤʘʭ ʦʙʣʘʩʪʽ. ɺʽʥ ʟʛʽʜʥʦ ʘʙʦ ʟ 

ʧʝʨʝʨʚʦʶ ʟʘʣʷʛʘʻ ʥʘ ʢʝʤʙʨʽʾ. ʅʘ ʉʘʣʘʾʨʽ ʩʢʣʘʜʝʥʠʡ ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ, ʘʨʛʽʣʽʪʘʤʠ, ʤʝʨʛʝʣʷʤʠ, ʽ 

ʚʘʧʥʷʢʘʤʠ (ʙʽʣʴʰʝ 3,0 ʢʤ), ʫ ɻʽʨʩʴʢʦʤʫ ɸʣʪʘʾ ï ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʠʛʝʥʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ (1,6-4,0 ʢʤ), 

ʚʢʣʶʯʘʶʯʠ ʚʘʧʥʷʢʠ ʟ ʙʽʦʛʝʨʤʘʤʠ. ɺ ɿʘʭʽʜʥʦʤʫ ʉʘʷʥʽ, ʊʠʚʽ ʪʘ ʄʦʥʛʦʣʴʩʴʢʦʤʫ ɸʣʪʘʾ ʧʝʨʝʚʘʞʘʶʪʴ 

ʬʣʽʰʝʚʽ ʽ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʠʛʝʥʥʽ ʚʽʜʢʣʘʜʠ ʩʠʣʫʨʫ ʪʦʚʱʠʥʦʶ 4,0-8,0 ʢʤ.  

ɼʝʚʦʥ ʧʦʰʠʨʝʥʠʡ ʥʘʜʟʚʠʯʘʡʥʦ ʰʠʨʦʢʦ, ʦʩʦʙʣʠʚʦ ʟ ʟʘʧʘʜʠʥʘʭ ï ʄʽʥʫʩʠʥʩʴʢʽʡ, ʈʠʙʽʥʩʴʢʽʡ, 

ʂʫʟʥʝʮʴʢʽʡ, ʊʠʚʠʥʩʴʢʽʡ, ʘ ʪʘʢʦʞ ʫ ʈʫʜʥʦʤʫ ɸʣʪʘʾ. ʇʝʨʝʚʘʞʘʶʪʴ ʚʫʣʢʘʥʦʛʝʥʥʽ ʽ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ 

ʪʦʚʱʽ, ʷʢʽ ʚ ʟʘʧʘʜʠʥʘʭ ʜʦʩʷʛʘʶʪʴ ʚʝʣʠʯʝʟʥʠʭ ʪʦʚʱʠʥ (ʜʦ 6,0 ʢʤ ʽ ʙʽʣʴʰʝ). ɺ ʩʝʨʝʜʥʴʦʤʫ ʜʝʚʦʥʽ ʥʘʷʚʥʽ 

ʚʘʧʥʷʢʠ, ʤʝʨʛʝʣʽ ʪʘ ʩʣʘʥʮʽ ʟ ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ ʪʦʚʱʠʥʦʶ, ʱʦ ʜʦʩʷʛʘʻ 2,0 ʢʤ. ɺʦʥʠ 

ʧʦʰʠʨʝʥʽ ʥʘ ʧʽʚʥʦʯʽ ɻʽʨʩʴʢʦʛʦ ɸʣʪʘʶ, ʉʘʣʘʾʨʽ ʽ ʂʫʟʥʝʮʴʢʦʤʫ ʙʘʩʝʡʥʽ. ʅʘ ʉʘʣʘʾʨʽ ʚ ʦʩʥʦʚʽ ʢʘʨʙʦʥʫ 

ʥʘʷʚʥʠʡ ʙʦʢʩʠʪʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ, ʦʙʫʤʦʚʣʝʥʠʡ ʥʘʷʚʥʽʩʪʶ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʾ ʧʝʨʝʨʚʠ. ɼʣʷ ʚʝʨʭʥʴʦʛʦ 

ʜʝʚʦʥʫ ʭʘʨʘʢʪʝʨʥʽ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʧʽʩʢʦʚʠʢʠ ʽ ʘʣʝʚʨʦʣʽʪʠ (0,5-1,3 ʢʤ)  

ʂʘʨʙʦʥ ʽ ʧʝʨʤ. ʌʦʨʤʫʚʘʥʥʷ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʚʽʜʙʫʚʘʣʦʩʴ ʫʩʧʘʜʢʦʚʘʥʦ ʚʽʜ ʜʝʚʦʥʫ. ʎʽ 

ʩʠʩʪʝʤʠ ʧʦʰʠʨʝʥʽ ʚ ʈʫʜʥʦʤʫ ɸʣʪʘʾ, ʉʘʣʘʾʨʽ, ʂʫʟʥʝʮʴʢʦʤʫ ʙʘʩʝʡʥʽ ʪʘ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ 

ʄʽʥʫʩʠʥʩʴʢʦʾ ʪʘ ʊʠʚʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥ. ʄʽʩʩʽʩʽʧʽʡ ʫ ʂʫʟʥʝʮʴʢʦʤʫ ʙʘʩʝʡʥʽ ʩʢʣʘʜʝʥʠʡ ʚʘʧʥʷʢʘʤʠ ʟ 

ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ, ʤʝʨʛʝʣʷʤʠ ʪʘ ʧʽʩʢʦʚʠʢʘʤʠ ʪʦʚʱʠʥʦʶ ʜʦ 400 ʤ, ʧʝʥʩʽʣʴʚʘʥʽʡ ï ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, 

ʧʽʩʢʦʚʠʢʘʤʠ, ʩʣʘʥʮʷʤʠ (500 ʤ). ɺʠʱʝ ʟʘʣʷʛʘʻ ʙʘʣʘʭʦʥʩʴʢʘ ʩʝʨʽʷ, ʪʦʚʱʠʥʘ ʷʢʦʾ 2,0-3,0 ʢʤ. ʎʝ 
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ʯʝʨʛʫʚʘʥʥʷ ʢʦʥʛʣʦʤʝʨʘʪʽʚ, ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ ʽ ʛʣʠʥʠʩʪʠʭ ʩʣʘʥʮʽʚ ʟ ʧʣʘʩʪʘʤʠ ʚʫʛʽʣʣʷ (ʙʽʣʴʰʝ 30 

ʧʣʘʩʪʽʚ ʧʨʦʤʠʩʣʦʚʦʾ ʪʦʚʱʠʥʠ). ɺʽʢ ʙʘʣʘʭʦʥʩʴʢʦʾ ʩʝʨʽʾ ï ʚʽʜ ʚʝʨʭʥʴʦʛʦ ʧʝʥʩʽʣʴʚʘʥʽʶ ʜʦ ʥʠʞʥʴʦʾ ʧʝʨʤʽ 

ʚʢʣʶʯʥʦ. 

ʄʝʟʦʢʘʡʥʦʟʦʡ ʧʦʰʠʨʝʥʠʡ ʦʙʤʝʞʝʥʦ. ʊʨʽʘʩ ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʘʣʝʚʨʦʣʽʪʠ ʽ ʧʽʩʢʦʚʠʢʠ, ʘ ʪʘʢʦʞ 

ʢʦʥʛʣʦʤʝʨʘʪʠ, ʙʘʟʘʣʴʪʠ ʽ ʪʫʬʠ. ʊʦʚʱʠʥʘ ï 1,6 ʢʤ. ʖʨʘ ʪʘʢʦʞ ʢʦʥʪʠʥʝʥʪʘʣʴʥʘ, ʚ ʊʠʚʠʥʩʴʢʽʡ ʽ 

ʈʠʙʽʥʩʴʢʽʡ ʟʘʧʘʜʠʥʘʭ ʟ ʧʣʘʩʪʘʤʠ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ. ʊʦʚʱʠʥʘ ʶʨʠ ï 700-800 ʤ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʢʨʝʡʜʠ ï ʜʦ 400 ʤ, ʢʘʡʥʦʟʦʶ ï ʜʦ 650 ʤ.  

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ʇʽʟʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʽʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ ʛʨʘʥʽʪ-ʛʨʘʥʦʩʽʻʥʽʪʦʚʦʾ 

ʬʦʨʤʘʮʽʾ ʧʦʰʠʨʝʥʽ ʩʝʨʝʜ ʢʘʣʝʜʦʥʽʜ ɸʣʪʘʻ-ʉʘʷʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ ʽ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʩʝʨʝʜʠʥʥʠʭ 

ʤʘʩʠʚʽʚ. ʋʣʴʪʨʘʦʩʥʦʚʥʽ ʽʥʪʨʫʟʽʾ ʨʘʥʥʴʦ- ʩʝʨʝʜʥʴʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʚʽʢʫ ʚʽʜʦʤʽ ʚ ʊʠʚʽ, ʂʫʟʥʝʮʴʢʦʤʫ 

ɸʣʘʪʘʫ, ɿʘʭʽʜʥʦʤʫ ʽ ʉʭʽʜʥʦʤʫ ʉʘʷʥʘʭ ʽ ʫ ʇʽʚʥʽʯʥʽʡ ʄʦʥʛʦʣʽʾ. ɺʦʥʠ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʟʦʥ ʛʣʠʙʠʥʥʠʭ 

ʨʦʟʣʦʤʽʚ ʽ ʯʘʩʪʦ ʪʨʘʢʪʫʶʪʴʩʷ ʷʢ ʢʘʣʝʜʦʥʩʴʢʽ ʦʬʽʦʣʽʪʦʚʽ ʢʦʤʧʣʝʢʩʠ.  

ʂʝʤʙʨʽʡʩʴʢʽ ʽʥʪʨʫʟʽʾ ʤʘʶʪʴ ʬʦʨʤʫ ʙʘʪʦʣʽʪʽʚ ʪʘʥʥʫʦʣʴʩʴʢʦʛʦ ʪʘ ʽʥʰʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɺʦʥʠ ʫʪʚʦʨʝʥʽ 

ʜʽʦʨʠʪʘʤʠ ʽ ʢʚʘʨʮʦʚʠʤʠ ʜʽʦʨʠʪʘʤʠ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʛʨʘʥʽʪʽʚ ʽ ʛʨʘʥʦʜʽʦʨʠʪʽʚ. ɹʘʪʦʣʽʪʠ ʤʘʶʪʴ ʚʠʪʷʛʥʫʪʫ 

ʚʟʜʦʚʞ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ʪʦʚʱ ʬʦʨʤʫ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʽʥʪʨʫʟʠʚʥʠʭ ʪʽʣ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ɿʘʭʽʜʥʦʛʦ ʉʘʷʥʫ. ɰʭ ʚʽʢ (ʟʘ K-Ar ʤʝʪʦʜʦʤ) ï 425-450 ʄʘ.  

ʈʘʥʥʴʦʜʝʚʦʥʩʴʢʽ ʽʥʪʨʫʟʽʾ ʫʪʚʦʨʶʶʪʴ ʰʪʦʢʠ ʽ ʙʘʪʦʣʽʪʠ ʣʝʡʢʦʢʨʘʪʦʚʠʭ ʤʽʢʨʦʢʣʽʥʦʚʠʭ ʛʨʘʥʽʪʽʚ 

ɿʘʭʽʜʥʦʛʦ ʉʘʷʥʫ ʘ ʪʘʢʦʞ ʥʝʚʝʣʠʢʽ ʽʥʪʨʫʟʽʾ ʢʚʘʨʮʦʚʠʭ ʜʽʦʨʠʪʽʚ, ʛʨʘʥʽʪʽʚ, ʩʽʻʥʽʪʽʚ ʂʫʟʥʝʮʴʢʦʛʦ ɸʣʘʪʘʫ ʽ 

ɻʽʨʩʴʢʦʾ ʐʦʨʽʾ.  

ʇʝʥʩʽʣʴʚʘʥʩʴʢʦ-ʨʘʥʴʦʧʝʨʤʩʴʢʠʡ ʚʽʢ ʤʘʶʪʴ ʪʨʠ ʛʦʣʦʚʥʽ ʽʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ ʛʨʘʥʽʪʦʾʜʽʚ ʈʫʜʥʦʛʦ 

ɸʣʪʘʶ ʽ ʂʘʣʙʠ ï ʟʤʽʾʥʦʛʦʨʩʴʢʠʡ, ʣʝʥʽʥʦʛʦʨʩʴʢʠʡ ʽ ʢʘʣʙʠʥʩʴʢʠʡ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʦʢʨʝʤʽ ʤʘʩʠʚʠ ʪʘ 

ʚʝʣʠʯʝʟʥʠʡ ʂʘʣʙʘ-ʅʘʨʠʥʩʴʢʠʡ ʙʘʪʦʣʽʪ.  

ʅʘ ʧʽʚʥʦʯʽ ʄʦʥʛʦʣʽʾ ʽ ʫ ʄʦʥʛʦʣʴʩʴʢʦʤʫ ɸʣʪʘʾ ʚʠʭʦʜʠ ʛʨʘʥʽʪʦʾʜʽʚ ʥʘ ʩʫʯʘʩʥʠʡ ʟʨʽʟ ʧʝʨʝʚʠʱʫʶʪʴ 

25%. ʋ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʊʠʚʽ ʚʽʜʦʤʠʡ ʩʘʥʛʽʣʝʥʩʴʢʠʡ ʢʦʤʧʣʝʢʩ ʥʝʬʝʣʽʥʦʚʠʭ ʩʽʻʥʽʪʽʚ ʽ ʫʨʪʠʪʽʚ. ɺ ʂʫʟʙʘʩʽ 

ʩʝʨʝʜ ʧʝʨʤʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʟʘʣʷʛʘʶʪʴ ʤʽʞʧʣʘʩʪʦʚʽ ʽʥʪʨʫʟʽʾ (60-100 ʤ) ʛʘʙʨʦ-ʜʽʘʙʘʟʽʚ ʪʨʽʘʩʫ. ʅʝʚʝʣʠʢʽ 

ʰʪʦʢʠ, ʣʘʢʢʦʣʽʪʠ ʽ ʜʘʡʢʠ ʛʨʘʥʽʪʦʾʜʽʚ ʶʨʩʴʢʦʛʦ ʚʽʢʫ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʊʠʚʠ.  

ʊʝʢʪʦʥʽʢʘ. ɸʣʪʘʻ-ʉʘʷʥʩʴʢʽʡ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ ʚʣʘʩʪʠʚʘ ʤʦʟʘʾʯʥʦ-ʙʣʦʢʦʚʘ ʙʫʜʦʚʘ, ʱʦ ʚʠʥʠʢʣʘ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʨʘʥʴʦʢʘʣʝʜʦʥʩʴʢʦʾ (ʩʘʣʘʾʨʩʴʢʦʾ), ʧʽʟʥʴʦʢʘʣʝʜʦʥʩʴʢʦʾ ʽ ʛʝʨʮʠʥʩʴʢʦʾ ʝʧʦʭ ʦʨʦʛʝʥʝʟʫ. ʅʘ 

ʩʫʯʘʩʥʫ ʪʝʢʪʦʥʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʦʙʣʘʩʪʽ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʣʠ ʘʣʴʧʽʡʩʴʢʽ ʨʫʭʠ.  

ʅʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʦʙʣʘʩʪʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ʉʘʥʛʽʣʝʥʩʴʢʠʡ (ʊʠʚʠʥʦ-ʄʦʥʛʦʣʴʩʴʢʠʡ) ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ 

ï ʦʜʠʥ ʟ ʥʘʡʜʘʚʥʽʰʠʭ ʾʾ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɺ ʩʪʨʫʢʪʫʨʽ ʤʘʩʠʚʫ ʚʠʜʽʣʷʻʪʴʩʷ ʜʝʢʽʣʴʢʘ 

ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʚʠʩʪʫʧʽʚ, ʨʦʟʜʽʣʝʥʠʭ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʧʨʦʛʠʥʘʤʠ, 

ʟʦʢʨʝʤʘ ʇʨʠʩʫʙʭʫʥʛʫʣʴʩʴʢʠʤ.  

ɼʦ ʨʘʥʥʴʦʢʘʣʝʜʦʥʩʴʢʠʭ ʩʪʨʫʢʪʫʨ ʥʘʣʝʞʘʪʴ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ʉʭʽʜʥʦʛʦ ʉʘʷʥʫ, ʂʫʟʥʝʮʴʢʦʛʦ 

ɸʣʘʪʘʫ, ʊʠʚʠ ʽ ʇʽʚʥʽʯʥʦʾ ʄʦʥʛʦʣʽʾ. ʋ ʉʭʽʜʥʦʤʫ ʉʘʷʥʽ ʜʦ ʩʘʣʽʾʨʽʜ ʚʽʜʥʦʩʷʪʴ ʂʽʟʠʨ-ʂʘʟʠʨʩʴʢʫ ʩʢʣʘʜʯʘʩʪʫ 

ʟʦʥʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ, ʷʢʘ ʩʢʣʘʜʝʥʘ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-ʩʝʨʝʜʥʴʦʢʝʤʙʨʽʡʩʴʢʠʤʠ (5-

6 ʢʤ) ʩʢʣʘʜʯʘʩʪʠʤʠ ʧʦʨʦʜʘʤʠ. ɻʽʛʘʥʪʩʴʢʽ ʟʘ ʪʦʚʱʠʥʦʶ ʧʝʨʝʚʘʞʥʦ ʥʠʞʥʴʦʢʝʤʙʨʽʡʩʴʢʽ ʩʢʣʘʜʥʦ 

ʜʠʩʣʦʢʦʚʘʥʽ ʪʦʚʱʽ ʚʽʜʦʤʽ ʪʘʢʦʞ ʚ ʂʫʟʥʝʮʴʢʦʤʫ ɸʣʘʪʘʫ (11 ʢʤ), ʊʠʚʽ (5-6 ʢʤ). ʋ ʇʽʚʥʽʯʥʽʡ ʄʦʥʛʦʣʽʾ ʟ 

ʥʠʤʠ ʘʩʦʮʽʶʶʪʴ ʦʬʽʦʣʽʪʠ. 

ʉʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ɿʘʭʽʜʥʦʛʦ ʉʘʷʥʫ ʚʽʜʜʽʣʝʥʘ ʚʽʜ ʉʘʥʛʽʣʝʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʛʣʠʙʠʥʥʠʤ ʨʦʟʣʦʤʦʤ, 

ʧʽʜʢʨʝʩʣʝʥʠʤ ʣʘʥʮʶʛʘʘʤʠ ʛʘʙʨʦʾʜʽʚ ʪʘ ʩʝʨʧʝʥʪʠʥʽʟʦʚʘʥʠʭ ʫʣʴʪʨʘʙʘʟʠʪʽʚ (ʦʬʽʦʣʽʪʽʚ). ɺʝʣʠʯʝʟʥʘ ʟʘ 

ʪʦʚʱʠʥʦʶ (6-10 ʢʤ) ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-ʥʠʞʥʴʦʢʝʤʙʨʽʡʩʴʢʘ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʢʨʝʤʝʥʠʩʪʘ ʪʦʚʱʘ ʪʫʪ 

ʥʘʨʦʱʫʻʪʴʩʷ ʱʝ ʙʽʣʴʰʠʤʠ ʟʘ ʪʦʚʱʠʥʦʶ (ʜʦ 15-17 ʢʤ) ʚʫʣʢʘʥʽʪʘʤʠ ʽ ʬʣʽʰʦʾʜʥʠʤʠ ʧʦʨʦʜʘʤʠ ʚʝʨʭʥʴʦʛʦ 

ʢʝʤʙʨʽʶ-ʥʠʞʥʴʦʛʦ ʩʠʣʫʨʫ. ʊʦʚʱʘ ʜʠʩʣʦʢʦʚʘʥʘ ʟ ʥʘʩʪʫʧʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʘʣʝʜʦʥʩʴʢʦʛʦ 

ʦʨʦʛʝʥʝʟʫ ɿʘʭʽʜʥʦʩʘʷʥʩʴʢʦʛʦ ʘʥʪʠʢʣʽʥʦʨʽʷ ʪʘ ʋʩʠʥʩʴʢʦʛʦ ʽ ʊʠʚʠʥʩʴʢʦʛʦ ʩʠʥʢʣʽʥʦʨʽʾʚ, ʧʦʙʫʜʦʚʘʥʠʭ 

ʩʢʣʘʜʯʘʩʪʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ.  

ʆʪʞʝ, ʚʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʢʘʣʝʜʦʥʽʜ ʻ ʥʘʷʚʥʽʩʪʴ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ, ʱʦ 

ʨʦʟʤʝʞʦʚʫʶʪʴ ʦʢʨʝʤʽ ʩʢʣʘʜʯʘʩʪʽ ʟʦʥʠ ʽ ʯʘʩʪʦ ʧʽʜʢʨʝʩʣʶʶʪʴʩʷ ʣʘʥʮʶʛʘʤʠ ʛʽʧʝʨʙʘʟʠʪʦʚʠʭ ʽʥʪʨʫʟʽʡ. 

(ʦʬʽʦʣʽʪʽʚ)  

ɺ ʢʘʣʝʜʦʥʩʴʢʽʡ ʯʘʩʪʠʥʽ ʦʙʣʘʩʪʽ, ʧʦʯʠʥʘʶʯʠ ʟ ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ, ʬʦʨʤʫʶʪʴʩʷ ʤʽʞʛʽʨʩʴʢʽ ʟʘʧʘʜʠʥʠ 

ï ʄʽʥʫʩʠʥʩʴʢʘ, ʏʫʣʠʤʦ-ɭʥʽʩʝʡʩʴʢʘ, ʊʠʚʠʥʩʴʢʘ. ɰʭ ʧʦʷʚʘ ʦʙʫʤʦʚʣʝʥʘ ʙʣʦʢʦʚʠʤʠ ʦʧʫʩʢʘʥʥʷʤʠ ʽ 

ʘʢʪʠʚʥʠʤʠ ʚʫʣʢʘʥʽʯʥʠʤʠ ʚʠʚʝʨʞʝʥʥʷʤ. ʊʦʚʱʠʥʘ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʜʝʚʦʥʫ ʚ ʄʽʥʫʩʠʥʩʴʢʽʡ ʟʘʧʘʜʠʥʽ 2-

4 ʢʤ. ɺʽʥ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ ʽ ʚʫʛʣʝʥʦʩʥʠʤʠ ʧʦʨʦʜʘʤʠ ʩʝʨʝʜʥʴʦʛʦ ʜʝʚʦʥʫ ï ʧʝʨʤʽ (4-
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6 ʢʤ). ɺʝʨʭʠ ʢʘʨʙʦʥʫ ʤʽʩʪʷʪʴ ʚʫʛʽʣʴʥʽ ʧʣʘʩʪʠ ʪʦʚʱʠʥʦʶ ʜʦ 10 ʤ. ɺ ʏʫʣʠʤʦ-ɭʥʩʝʡʩʴʢʽʡ, ʱʦ ʻ ʧʽʚʥʽʯʥʠʤ 

ʧʨʦʜʦʚʞʝʥʥʷʤ ʄʽʥʫʩʠʥʩʴʢʦʾ, ʘ ʪʘʢʦʞ ʚ ʊʠʚʠʥʩʴʢʽʡ ʟʘʧʘʜʠʥʘʭ ʨʦʟʨʽʟ ʥʘʨʦʱʫʻʪʴʩʷ ʚʫʛʣʝʥʦʩʥʦʶ ʶʨʦʶ, 

ʱʦ ʤʽʩʪʠʪʴ ʧʨʦʤʠʩʣʦʚʽ ʧʣʘʩʪʠ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ. ɿʘʧʘʜʠʥʠ ʦʙʤʝʞʝʥʽ ʨʦʟʣʦʤʘʤʠ, ʘ ʚʝʨʭʥʽʡ ʧʘʣʝʦʟʦʡ 

ʫʩʢʣʘʜʥʝʥʠʡ ʙʨʘʭʽʬʦʨʤʥʠʤʠ ʪʘ ʩʫʥʜʫʯʥʠʤʠ ʩʢʣʘʜʢʘʤʠ, ʧʦʨʫʰʝʥʠʤʠ ʤʘʣʦʘʤʧʣʽʪʫʜʥʠʤʠ ʨʦʟʣʦʤʘʤʠ. 

ɿʘʭʽʜʥʽʰʝ ʩʘʣʘʾʨʠʜ ʪʘ ʢʘʣʝʜʦʥʽʜ ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʛʝʨʮʠʥʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʽ ʟʦʥʠ 

ɸʣʪʘʻ-ʉʘʷʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʂʘʣʙʘ, ɻʽʨʩʴʢʠʡ ʽ ʈʫʜʥʠʡ ɸʣʪʘʡ, ʄʦʥʛʦʣʴʩʴʢʠʡ ɸʣʪʘʡ, 

ʉʘʣʘʾʨ ʽ ʊʦʤ-ʂʦʣʠʚʘʥʩʴʢʘ ʟʦʥʘ.  

ɻʽʨʩʴʢʠʡ ɸʣʪʘʡ ʚʽʜʜʽʣʷʻʪʴʩʷ ʚʽʜ ʢʘʣʝʜʦʥʩʴʢʦʾ ʯʘʩʪʠʥʠ ʦʙʣʘʩʪʽ ʩʠʩʪʝʤʦʶ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ. 

ɼʠʩʣʦʢʦʚʘʥʽ ʙʘʛʘʪʦʢʽʣʦʤʝʪʨʦʚʽ ʪʦʚʱʽ (ʙʽʣʴʰʝ 16 ʢʤ) ʥʝʧʨʦʪʝʨʦʟʦʶ-ʩʠʣʫʨʫ ʚ ʩʠʥʢʣʽʥʦʨʽʷʭ (ɸʥʫʡʩʴʢʦ-

ʏʫʡʩʴʢʠʡ) ʥʘʨʦʱʫʶʪʴʩʷ ʤʽʥʣʠʚʠʤʠ ʟʘ ʪʦʚʱʠʥʦʶ (ʚʽʜ 1,5 ʜʦ 12 ʢʤ) ʜʠʩʣʦʢʦʚʘʥʠʤʠ ʪʝʨʠʛʝʥʥʦ-

ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʯʘʩʪʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʜʝʚʦʥʫ. ɺ ʤʝʞʘʭ ʘʥʪʠʢʣʽʥʦʨʽʾʚ (ʊʘʣʠʮʴʢʠʡ, 

ʍʦʣʟʫʥʩʴʢʦ-ʏʫʡʩʴʢʠʡ) ʦʩʪʘʥʥʽ ʚʽʜʩʫʪʥʽ, ʱʦ ʚʠʢʣʠʢʘʻ ʜʠʩʢʫʩʽʾ ʱʦʜʦ ʚʽʜʥʝʩʝʥʥʷ ʪʘʢʠʭ ʩʢʣʘʜʯʘʩʪʠʭ 

ʩʪʨʫʢʪʫʨ ʜʦ ʛʝʨʮʠʥʽʜ. ʊʘʢ ʩʘʤʦ, ʄʦʥʛʦʣʴʩʴʢʠʡ ɸʣʪʘʡ ʧʦʙʫʜʦʚʘʥʠʡ ʪʝʨʠʛʝʥʥʦʶ ʪʦʚʱʝʶ (8-10 ʢʤ) 

ʚʝʨʭʥʴʦʛʦ ʢʝʤʙʨʽʶ-ʦʨʜʦʚʠʢʫ, ʘ ʩʠʣʫʨ ʽ ʜʝʚʦʥ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʤʦʣʘʩʘ. ʎʝ ʞ ʩʪʦʩʫʻʪʴʩʷ ʂʘʪʫʥʩʴʢʦʛʦ, 

ɸʙʘʢʘʥʩʴʢʦʛʦ ʘʥʪʠʢʣʽʥʦʨʽʾʚ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɻʽʨʩʴʢʦʛʦ ɸʣʪʘʶ. ɼʣʷ ʪʝʢʪʦʥʽʢʠ 

ɻʽʨʩʴʢʦʛʦ ɸʣʪʘʶ ʭʘʨʘʢʪʝʨʥʘ ʣʽʥʽʡʥʘ ʩʢʣʘʜʯʘʩʪʽʩʪʴ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ, ʧʦʨʫʰʝʥʘ 

ʧʦʟʜʦʚʞʥʽʤʠ ʩʢʠʜʘʤʠ 

ʉʢʣʘʜʯʘʩʪʽ ʟʦʥʠ ɻʽʨʩʴʢʦʛʦ ɸʣʪʘʶ ʧʦ ʉʭʽʜʥʦʘʣʪʘʡʩʴʢʦʤʫ ʨʦʟʣʦʤʫ ʤʝʞʫʶʪʴ ʟʽ ʩʢʣʘʜʯʘʩʪʦʶ 

ʩʠʩʪʝʤʦʶ ʈʫʜʥʦʛʦ ɸʣʪʘʶ, ʫ ʛʝʦʣʦʛʽʯʥʽ ʙʫʜʦʚʽ ʷʢʦʛʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʧʝʨʝʚʘʞʥʦ ʜʝʚʦʥʩʴʢʽ ʪʝʨʠʛʝʥʥʽ ʽ 

ʚʫʣʢʘʥʦʛʝʥʥʽ ʚʽʜʢʣʘʜʠ (8 ʢʤ), ʪʦʚʱʠʥʘ ʷʢʠʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɺ ʷʜʨʘʭ 

ʘʥʪʠʢʣʽʥʦʨʽʾʚ (ɸʣʝʡʩʴʢʠʡ, ʉʠʥʶʰʠʥʩʴʢʠʡ) ʥʘ ʧʦʚʝʨʭʥʶ ʚʠʭʦʜʷʪʴ ʧʽʩʢʦʚʠʢʠ ʽ ʩʣʘʥʮʽ ʦʨʜʦʚʠʢʫ (ʜʦ 

2 ʢʤ), ʚ ʷʜʨʘʭ ʩʠʥʢʣʽʥʦʨʽʾʚ (ɹʠʩʪʨʫʰʠʥʩʴʢʠʡ, ɹʻʣʦʫʙʠʥʩʴʢʠʡ) ï ʤʦʨʩʴʢʽ ʤʽʩʩʽʩʽʧʩʴʢʽ ʚʘʧʥʷʢʠ ʽ 

ʢʨʝʤʝʥʠʩʪʽ ʩʣʘʥʮʽ (3,5-4,0 ʢʤ). ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚʝʨʭʥʽʡ ʦʨʜʦʚʠʢ, ʩʠʣʫʨ ʽ ʥʠʞʥʽʡ ʜʝʚʦʥ ʚ ʈʫʜʥʦʤʫ ɸʣʪʘʾ 

ʚʽʜʩʫʪʥʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʥʽ ʨʫʭʠ ʧʨʦʪʷʛʦʤ ʢʘʣʝʜʦʥʩʴʢʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ.  

ɺ ʛʝʦʣʦʛʽʯʥʽ ʙʫʜʦʚʽ ʂʘʣʙʠʥʩʴʢʦʾ ʪʝʢʪʦʥʽʯʥʦʾ ʟʦʥʠ, ʷʢʘ ʤʝʞʫʻ ʟ ʈʫʜʥʠʤ ɸʣʪʘʻʤ ʧʦ ɯʨʪʠʩʴʢʦʤʫ 

ʛʣʠʙʠʥʥʦʤʫ ʨʦʟʣʦʤʫ, ʪʘʢʦʞ ʧʝʨʝʚʘʞʘʶʪʴ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʢʨʝʤʝʥʠʩʪʦ-ʩʣʘʥʮʝʚʽ ʽ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ 

ʜʝʚʦʥʫ (ʙʽʣʴʰʝ 10 ʢʤ), ʷʢʽ ʥʝʟʛʽʜʥʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʤʽʩʩʽʩʽʧʽʶ (4 ʢʤ). ɼʣʷ 

ʜʠʩʣʦʢʦʚʘʥʠʭ ʪʦʚʱ ʧʘʣʝʦʟʦʶ ʭʘʨʘʢʪʝʨʥʘ ʣʽʥʽʡʥʘ ʩʢʣʘʜʯʘʩʪʽʩʪʴ, ʧʨʠ ʮʴʦʤʫ ʦʩʴʦʚʽ ʧʦʚʝʨʭʥʽ ʩʢʣʘʜʦʢ 

ʥʘʭʠʣʝʥʽ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ. ɺʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʣʦʢʘʣʽʟʘʮʽʾ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʈʫʜʥʦʛʦ 

ɸʣʪʘʶ ʻ ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʛʨʘʥʽʪʦʾʜʥʽ ʽʥʪʨʫʟʽʾ ʣʝʥʽʥʦʛʦʨʩʴʢʦʛʦ, ʟʤʽʾʥʦʛʦʨʩʴʢʦʛʦ ʽ ʢʘʣʙʽʥʩʴʢʦʛʦ 

ʢʦʤʧʣʝʢʩʽʚ.  

ɺ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ɸʣʪʘʻ-ʉʘʷʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʛʝʨʮʠʥʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ 

ʩʧʦʨʫʜʠ ʉʘʣʘʾʨʩʴʢʦʛʦ ʢʨʷʞʫ ʽ ʊʦʤ-ʂʦʣʠʚʘʥʩʴʢʦʾ ʟʦʥʠ, ʱʦ ʦʪʦʯʫʶʪʴ ʂʫʟʥʝʮʴʢʠʡ ʤʽʞʛʽʨʩʴʢʠʡ ʧʨʦʛʠʥ. 

ɿʘ ʨʠʩʘʤʠ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʉʘʣʘʾʨ ʥʘʛʘʜʫʻ ɻʽʨʩʴʢʠʡ ɸʣʪʘʡ, ʟ ʷʢʠʤ ʤʦʞʣʠʚʦ ʟôʻʜʥʫʻʪʴʩʷ ʧʽʜ 

ɹʘʨʥʘʫʣʴʩʴʢʦʶ ʟʘʧʘʜʠʥʦʶ ɿʘʭʽʜʥʦʩʠʙʽʨʩʴʢʦʾ ʧʣʠʪʠ. ɺʠʜʽʣʷʻʪʴʩʷ ʜʚʘ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʚʝʨʭʠ, ʱʦ 

ʨʦʟʜʽʣʝʥʽ ʥʝʟʛʽʜʥʽʩʪʶ. ʅʠʞʥʽʡ ï ʩʢʣʘʜʝʥʠʡ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-ʢʝʤʙʨʽʡʩʴʢʠʤʠ ʪʝʨʠʛʝʥʥʦ-

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ (8-10 ʢʤ) ʽ ʥʘʣʝʞʠʪʴ ʜʦ ʩʘʣʘʾʨʠʜ. ɺʝʨʭʥʽʡ ï ʧʦʙʫʜʦʚʘʥʠʡ ʤʘʡʞʝ 

ʙʝʟʧʝʨʝʨʚʥʦʶ ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʶ ʪʦʚʱʝʶ ʦʨʜʦʚʠʢʘ-ʤʽʩʩʽʩʽʧʽʶ, ʪʦʙʪʦ ʻ ʛʝʨʮʠʥʩʴʢʠʤ. ʉʢʣʘʜʯʘʩʪʽ 

ʩʧʦʨʫʜʠ ʉʘʣʘʾʨʫ ʫʪʚʦʨʶʶʪʴ ʚʠʧʫʢʣʫ ʥʘ ʩʭʽʜ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʫ ʜʫʛʫ, ʫʩʢʣʘʜʝʥʫ ʥʘʩʫʚʘʤʠ ʩʭʽʜʥʦʾ 

ʚʝʨʛʝʥʪʥʦʩʪʽ, ʽ ʤʘʡʞʝ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ ʟʤʠʢʘʶʪʴʩʷ ʟ ʽʥʰʦʶ ʪʠʧʦʚʦʶ ʛʝʨʮʠʥʩʴʢʦʶ ʊʦʤ-ʂʦʣʠʚʘʥʩʴʢʦʶ 

ʩʢʣʘʜʯʘʩʪʦʶ ʟʦʥʦʶ. ʆʩʪʘʥʥʷ ʩʢʣʘʜʝʥʘ ʧʽʱʘʥʦ-ʩʣʘʥʮʝʚʠʤʠ, ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʬʣʽʰʦʾʜʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ 

ʩʝʨʝʜʥʴʦʛʦ-ʚʝʨʭʥʴʦʛʦ ʜʝʚʦʥʫ ʽ ʤʽʩʩʽʩʽʧʽʶ ʪʦʚʱʠʥʶ 5-6 ʢʤ. ʊʦʚʱʽ ʜʠʩʣʦʢʦʚʘʥʽ ʫ ʣʽʥʽʡʥʽ ʩʢʣʘʜʢʠ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ, ʤʽʩʮʷʤʠ ʧʝʨʝʢʠʥʫʪʠʤʠ ʽ ʧʦʨʫʰʝʥʠʤʠ ʧʦʟʜʦʚʞʥʽʤʠ ʨʦʟʣʦʤʘʤʠ.  

ʂʫʟʥʝʮʴʢʘ ʟʘʧʘʜʠʥʘ ʚʠʧʦʚʥʝʥʘ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʜʝʚʦʥʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʱʦ ʟʘ ʩʚʦʾʤ ʣʽʪʦʣʦʛʽʯʥʠʤ 

ʩʢʣʘʜʦʤ ʩʭʦʞʽ ʟ ʩʫʤʽʞʥʠʤʠ ʩʢʣʘʜʯʘʩʪʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ɺ ʥʠʟʘʭ ʤʽʩʩʽʩʽʧʽʶ ʥʘʷʚʥʽ ʤʦʨʩʴʢʽ ʚʘʧʥʷʢʠ, 

ʚʠʱʝ ʧʝʨʝʚʘʞʘʶʪʴ ʣʘʛʫʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʘʮʽʾ (1,5 ʢʤ). ɺʝʨʭʥʴʦʧʝʥʩʽʣʴʚʘʥʩʴʢʦ-ʥʠʞʥʴʦʧʝʨʤʩʴʢʘ 

ʧʨʦʤʠʩʣʦʚʦ ʚʫʛʣʝʥʦʩʥʘ ʙʘʣʘʭʦʥʩʴʢʘ ʩʝʨʽʷ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʙʝʟʚʫʛʽʣʴʥʦʶ ʪʦʚʱʝʶ ʧʝʨʤʽ (ʜʦ 4 ʢʤ). ɼʣʷ 

ʪʨʽʘʩʫ ʭʘʨʘʢʪʝʨʥʽ ʧʨʦʷʚʠ ʪʨʘʧʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʫ. ɼʝʬʦʨʤʦʚʘʥʽʩʪʴ ʚʝʨʭʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʪʦʚʱ 

ʥʝʨʽʚʥʦʤʽʨʥʘ, ʚʫʟʴʢʽ ʘʩʠʤʝʪʨʠʯʥʽ ʩʢʣʘʜʢʠ, ʱʦ ʧʦʨʫʰʝʥʽ ʥʘʩʫʚʘʤʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʢʨʘʡʦʚʠʭ ʯʘʩʪʠʥ 

ʟʘʧʘʜʠʥʠ, ʦʩʦʙʣʠʚʦ ʾʾ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ. 

 

ʄʦʥʛʦʣʦ-ʆʭʦʪʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʚʧʝʨʰʝ ʚʠʜʽʣʝʥʘ ʚʠʜʘʪʥʠʤ ʨʘʜʷʥʩʴʢʠʤ ʛʝʦʣʦʛʦʤ 

ʆʣʝʢʩʘʥʜʨʦʤ ɭʚʛʝʥʦʚʠʯʝʤ ʌʝʨʩʤʘʥʦʤ. ɺʦʥʘ ʚʽʜʧʦʚʽʜʘʻ ʢʨʘʡʥʽʡ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʋʨʘʣʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ 
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ʧʦʷʩʫ ʽ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʴ ʙʽʣʴʰʝ 3000 ʢʤ ʷʢ ʩʤʫʛʘ ʤʦʟʘʾʯʥʠʭ ʩʪʨʫʢʪʫʨ ʎʝʥʪʨʘʣʴʥʦʾ, ʇʽʚʜʝʥʥʦʾ 

ʪʘ ʉʭʽʜʥʦʾ ʄʦʥʛʦʣʽʾ, ʉʭʽʜʥʦʛʦ ɿʘʙʘʡʢʘʣʣʷ, ʇʨʠʘʤʫʨôʷ, ʜʦʩʷʛʘʶʯʠ ʆʭʦʪʩʴʢʦʛʦ ʤʦʨʷ (ʐʘʥʪʘʨʩʴʢʽ ʦ-ʚʠ). 

ʄʝʞʽ ʽ ʪʝʢʪʦʥʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʮʽʻʾ ʚʝʣʠʯʝʟʥʦʾ ʪʝʨʠʪʦʨʽʾ ʪʨʘʢʪʫʶʪʴʩʷ ʧʦ-ʨʽʟʥʦʤʫ, ʧʨʦʪʝ ʙʽʣʴʰʽʩʪʴ 

ʛʝʦʣʦʛʽʚ ʨʦʟʛʣʷʜʘʻ ʾʾ ʷʢ ʢʦʣʘʞ ʨʽʟʥʦʚʽʢʦʚʠʭ ʪʝʨʝʡʥʽʚ ʨʽʟʥʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʧʨʠʨʦʜʠ. ʅʘ ʧʽʚʥʦʯʽ ʧʦ 

ʄʦʥʛʦʣʦ-ʆʭʦʪʩʴʢʦʤʫ ʨʦʟʣʦʤʫ ʚʦʥʘ ʤʝʞʫʻ ʟʽ ʩʪʨʫʢʪʫʨʘʤʠ ɿʘʭʽʜʥʦʛʦ ɿʘʙʘʡʢʘʣʣʷ, ʥʘ ʩʭʦʜʽ ï ʟ 

ɿʘʭʽʜʥʦʪʠʭʦʦʢʝʘʥʩʴʢʠʤ ʧʦʷʩʦʤ. ʇʽʚʜʝʥʥʘ ʤʝʞʘ ʟʙʽʛʘʻʪʴʩʷ ʟ ʉʦʣʦʥʢʝʨʩʴʢʦʶ ʩʫʪʫʨʥʦʶ ʟʦʥʦʶ ï 

ʛʣʠʙʠʥʥʠʤ ʨʦʟʣʦʤʦʤ (ʜʠʚ. ʨʠʩ. 2.39). ʅʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʩʪʨʫʢʪʫʨʠ ɸʣʪʘʻ-ʉʘʷʥʩʴʢʦʾ 

ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ (ʢʘʣʝʜʦʥʽʜʠ ʄʦʥʛʦʣʴʩʴʢʦʛʦ ɸʣʪʘʶ).  

ʉʪʨʘʪʠʛʨʘʬʽʷ. ʅʠʞʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʫʪʚʦʨʝʥʥʷ ʩʢʣʘʜʘʶʪʴ ɹʫʨʝʾʥʩʴʢʠʡ ʽ ʍʘʥʢʘʡʩʴʢʠʡ ʩʝʨʝʜʠʥʥʽ 

ʤʘʩʠʚʠ (ʨʘʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʪʝʨʝʡʥʠ). ʅʘ ʍʘʥʢʘʡʩʴʢʦʤʫ ʤʘʩʠʚʽ ʜʦ ʘʨʭʝʶ ʥʘʣʝʞʠʪʴ ʘʤʫʨʩʴʢʘ ʩʝʨʽʷ ï 

ʨʽʥʦʤʘʥʽʪʥʽ ʛʥʝʡʩʠ, ʩʣʘʥʮʽ ʽ ʛʨʘʬʽʪʦʚʠʤʠ ʤʘʨʤʫʨʠ ʪʦʚʱʠʥʦʶ 4,2 ʢʤ. ɼʦ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ ʪʫʪ ʚʽʜʥʦʩʷʪʴ 

ʫʩʫʨʽʡʩʴʢʫ ʩʝʨʽʶ, ʱʦ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʘʨʭʝʡʩʴʢʠʭ ʫʪʚʦʨʝʥʥʷʭ. ɺʦʥʘ ʩʢʣʘʜʝʥʘ ʛʥʝʡʩʘʤʠ, ʩʣʘʥʮʷʤʠ, 

ʤʘʨʤʫʨʘʤʠ, ʘʤʬʽʙʦʣʽʪʘʤʠ, ʢʚʘʨʮʠʪʘʤʠ ʪʦʚʱʠʥʦʶ 4,5 ʢʤ. 

ʇʘʣʝʦʧʨʦʪʝʨʦʟʦʡ ɹʫʨʝʾʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʪʨʠ ʩʚʽʪʠ, ʱʦ ʦʙôʻʜʘʥʽ ʚ ʙʫʨʝʾʥʩʴʢʠʡ ʢʦʤʧʣʝʢʩ. 

ʇʝʨʝʚʘʞʘʶʪʴ ʙʽʦʪʠʪʦʚʽ ʽ ʜʚʦʩʣʶʜʷʥʽ ʛʥʝʡʩʠ ʽ ʩʣʘʥʮʽ, ʘʤʬʽʙʦʣʦʚʽ ʛʥʝʡʩʠ ʽ ʩʣʘʥʮʽ, ʘʤʬʽʙʦʣʽʪʠ ʽ ʢʚʘʨʮʠʪʠ 

ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ. ʊʦʚʱʠʥʘ ï ʜʦ 6,0 ʢʤ. ʉʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʘʥʘʣʦʛʦʤ ʙʫʨʝʾʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʂʅʈ ʻ ʢʦʤʧʣʝʢʩ ʄʘʰʘʥʴ.  

ʅʝʦʧʨʦʪʝʨʦʟʦʡ ʧʦʰʠʨʝʥʠʡ ʚ ʤʝʞʘʭ ʇʽʚʥʽʯʥʦʛʦ ʪʘ ʇʽʚʜʝʥʥʦʛʦ ʇʨʠʘʨˇʫʥʥʷ (ɸʨˇʫʥʩʴʢʠʡ ʤʘʩʠʚ) ʪʘ 

ɹʦʨʱʦʚʦʯʥʦʤʫ ʭʨʝʙʪʽ, ʜʝ ʫ ʡʦʛʦ ʩʢʣʘʜʽ ʚʠʜʽʣʷʻʪʴʩʷ ʨʷʜ ʩʝʨʽʡ, ʟʦʢʨʝʤʘ ʜʘʫʨʩʴʢʘ ʪʘ ʙʦʨʱʦʚʦʯʥʘ. 

ɼʘʫʨʩʴʢʘ ʩʝʨʽʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʢʣʘʜʝʥʘ ʫʣʘʤʢʦʚʠʤʠ ʧʦʨʦʜʘʤʠ,  ʚ ʩʝʨʝʜʥʽʡ ï ʢʘʨʙʦʥʘʪʥʠʤʠ, ʚʝʨʭʥʽʡ 

ï ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ ʽ ʢʠʩʣʠʭ ʝʬʫʟʠʚʽʚ. ɰʾ ʪʦʚʱʠʥʘ ʩʷʛʘʻ ʛʽʛʘʥʪʩʴʢʠʭ 

ʟʥʘʯʝʥʴ ï ʜʦ 15,2 ʢʤ. ɺ ʙʘʩʝʡʥʽ ʨʨ. ʐʠʣʢʘ, ɻʘʟʠʤʫʨ ʧʦʰʠʨʝʥʘ ʙʦʨʦʱʦʚʦʯʥʘ ʩʝʨʽʷ (5,5 ʢʤ), ʷʢʘ 

ʧʦʙʫʜʦʚʘʥʘ ʧʽʩʢʦʚʠʢʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ, ʩʣʘʥʮʷʤʠ ʪʘ ʝʬʫʟʠʚʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ. ɺ ɼʞʘʛʜʠʥʦ-

ʊʫʢʫʨʽʥʟʴʢʦʤʫ ʨʘʡʦʥʽ ʥʝʦʧʨʦʪʝʨʦʟʦʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʩʣʘʥʮʷʤʠ ʽ ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ʪʦʚʱʠʥʦʶ ʜʦ 10 ʢʤ. 

ʂʝʤʙʨʽʡ ʤʘʻ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ. ɺʽʥ ʬʘʫʥʽʩʪʠʯʥʦ ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʚ ʙʘʩʝʡʥʽ ʨ. ɸʨˇʫʥʴ, ʥʘ ɺʝʣʠʢʦʤʫ 

ʽ ʄʘʣʦʤʫ ʍʽʥˇʘʥʽ, ɹʫʨʝʾʥʩʴʢʦʤʫ ʪʘ ʍʘʥʢʘʡʩʴʢʦʤʫ ʤʘʩʠʚʘʭ. ʋ ʡʦʛʦ ʩʢʣʘʜʽ ʧʝʨʝʚʘʞʘʶʪʴ ʢʘʨʙʦʥʘʪʥʽ ʪʘ 

ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʟ ʨʝʰʪʢʘʤʠ ʘʨʭʝʦʮʽʘʪʽʚ ʽ ʪʨʽʣʦʙʽʪʽʚ; ʜʽʣʷʥʢʘʤʠ ʧʦʨʦʜʠ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ 

ʜʦ ʤʘʨʤʫʨʽʚ ʽ ʩʣʘʥʮʽʚ. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʢʝʤʙʨʽʶ ʩʢʣʘʜʝʥʘ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʬʣʽʰʦʾʜʥʠʤʠ ʧʦʨʦʜʘʤʠ 

ʟ ʧʨʦʰʘʨʢʘʤʠ ʝʬʫʟʠʚʽʚ. ʊʦʚʰʠʥʘ ʢʝʤʙʨʽʶ ï ʜʦ 4,2-5,2 ʢʤ. 

ʆʨʜʦʚʠʢ ʧʦʰʠʨʝʥʠʡ ʦʙʤʝʞʝʥʦ ʽ ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʢʝʤʙʨʽʻʤ. ɺʽʥ ʚʽʜʦʤʠʡ ʥʘ ʍʘʥˇʘʾ (ʜʟʘʛʠʥʩʴʢʘ 

ʩʝʨʽ)̫, ʪʘ ʥʘ ʧʽʚʥʦʯʽ, ʚ ɸʷʥʩʴʢʦʤʫ ʨʘʡʦʥʽ. ʉʢʣʘʜʝʥʠʡ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʘʨʙʦʥʘʪʘʤʠ, ʫ ʚʝʨʭʥʽʡ ï 

ʘʣʝʚʨʦʣʽʪʘʤʠ ʪʘ ʘʨʛʽʣʽʪʘʤʠ. ʊʦʚʱʠʥʘ ï 4,4 ʢʤ. 

ʉʠʣʫʨ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʝ ʙʽʣʴʰ ʜʘʚʥʽʭ ʫʪʚʦʨʝʥʥʷʭ. ɺʽʥ ʚʽʜʦʤʠʡ ʫ ʚʝʨʭʽʚôʷʭ ʨ. ɸʤʫʨʫ ʪʘ ʫ 

ʇʨʠʘʨˇʫʥʥʽ, ʍʝʥʛʝʡʩʴʢʦʤʫ, ʋʜʩʴʢʦ-ʐʘʥʪʘʨʩʴʢʦʤʫ ʨʘʡʦʥʘʭ, ʜʝ ʩʢʣʘʜʝʥʠʡ ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʟ 

ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ ʽ ʬʦʩʬʦʨʠʪʽʚ, ʘ ʪʘʢʦʞ ʛʨʫʙʦʫʣʘʤʢʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ʪʘ ʜʦʣʦʤʽʪʘʤʠ (ʜʦ 6 ʢʤ). ʅʘ 

ʍʘʥʢʘʡʩʴʢʦʤʫ ʤʘʩʠʚʽ ï ʮʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʘ ʪʦʚʱʘ ʪʦʚʱʠʥʦʶ ʜʦ 3,5 ʢʤ. 

ɼʝʚʦʥ ʚʽʜʦʤʠʡ ʥʘ ʧʽʚʜʥʽ ɿʘʙʘʡʢʘʣʣʷ ʚ ɸʨˇʫʥʩʴʢʦʤʫ, ɸʛʽʥʩʴʢʦ-ɼʞʘʛʜʠʥʩʴʢʦʤʫ, ʍʘʥˇʘʡʩʴʢʦʤʫ ʪʘ 

ʍʝʥʪʝʡ-ɼʘʫʨʩʴʢʦʤʫ ʨʘʡʦʥʘʭ, ʘ ʪʘʢʦʞ ʥʘ ʐʘʥʪʘʨʩʴʢʠʭ ʦ-ʚʘʭ. ɺʽʥ ʩʢʣʘʜʝʥʠʡ ʪʝʨʠʛʝʥʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʢʨʝʤʝʥʠʩʪʠʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʦʜʘʤʠ ʟ ʨʝʰʪʢʘʤ ʬʘʫʥʠ. ɺ ɼʞʘʛʜʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ 

ʪʦʚʱʠʥʘ ʜʝʚʦʥʫ ʧʝʨʝʚʠʱʫʻ 8 ʢʤ, ʘ ʥʘ ʐʘʥʪʘʨʩʴʢʠʭ ʦ-ʚʘʭ ʜʦʩʷʛʘʻ ʛʽʛʽʥʪʩʴʢʠʭ ʟʥʘʯʝʥʴ ï ʜʦ 19 ʢʤ. 

ʂʘʨʙʦʥ ʥʘʨʦʱʫʻ ʨʦʟʨʽʟʠ ʜʝʚʦʥʫ. ʇʝʨʝʚʘʞʘʶʪʴ ʚʽʜʢʣʘʜʠ ʤʽʩʩʽʩʽʧʽʶ. ʊʘʢ ʩʘʤʦ ʚʽʥ ʩʢʣʘʜʝʥʠʡ ʧʽʱʘʥʦ-

ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʫʣʢʘʥʽʪʽʚ ʽ ʦʣʽʩʪʦʩʪʨʦʤʘʤʠ ʚʘʧʥʷʢʽʚ ʟ ʨʝʰʪʢʘʤʠ ʬʘʫʥʠ. ʊʦʚʱʠʥʘ 

ʮʠʭ ʪʦʚʱ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1-4 ʢʤ, ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 10 ʢʤ.  

ʅʘ ʍʘʥˇʘʾ ʥʝʨʦʟʯʣʝʥʦʚʘʥʽ ʜʝʚʦʥʩʴʢʦ-ʢʘʤôʷʥʦʚʫʛʽʣʴʥʽ ʪʫʨʙʽʜʽʪʠ ʦʙôʻʜʥʘʥʽ ʚ ʭʘʥˇʘʡʩʴʢʫ ʩʝʨʽʶ, 

ʪʦʚʱʠʥʘ ʷʢʦʾ ʜʦʩʷʛʘʻ 10 ʢʤ. ɰʾ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʘʥʘʣʦʛʦʤ ʻ ʭʝʥʪʝʡʩʴʢʘ ʩʝʨʽʷ, ʦɦ ʧʦʰʠʨʝʥʘ ʚ 

ɸʛʽʥʩʴʢʦʤʫ ʨʘʡʦʥʽ.  

ʇʝʨʤʩʴʢʽ ʽ ʪʨʽʘʩʦʚʽ ʚʽʜʢʣʘʜʠ ʧʦʰʠʨʝʥʽ ʥʘ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. ʋ ʾʭ ʩʢʣʘʜʽ ʧʝʨʝʚʘʞʘʶʪʴ ʪʝʨʠʛʝʥʥʽ, 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ ʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʧʦʨʦʜʠ, ʩʝʨʝʜ ʷʢʠʭ ʪʨʘʧʣʷʶʪʴʩʷ ʣʽʥʟʠ ʚʘʧʥʷʢʽʚ ʟ ʬʘʫʥʦʶ. ʋ 

ʧʽʚʜʝʥʥʦʤʫ ɿʘʙʘʡʢʘʣʣʽ (ʨ. ʆʥʦʥ) ʚʠʜʽʣʷʻʪʴʩʷ ʪʦʚʱʘ ʤʦʨʩʴʢʠʭ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ, ʚ ʷʢʠʭ ʟʥʘʡʜʝʥʽ 

ʘʤʦʥʽʪʠ. ʊʦʚʱʠʥʘ ʧʝʨʤʽ ʜʦʩʷʛʘʻ 4,5 ʢʤ, ʪʨʽʘʩʫ ï  7 ʢʤ. 

ʖʨʘ ʫ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʙʽʣʴʰ ʜʘʚʥʽʭ ʪʦʚʱʘʭ. ʋ ʤʝʞʠʨʽʯʯʽ ʐʠʣʢʘ-ɸʨˇʫʥʴ ʫ ʾʾ ʩʢʣʘʜʽ ʧʝʨʝʚʘʞʘʶʪʴ 

ʘʣʝʚʨʦʣʽʪʘʤʠ, ʘʨʛʽʣʽʪʘʤʠ ʽ ʧʽʩʢʦʚʠʢʘʤʠ ʟ ʬʘʫʥʦʶ ʧʝʣʝʮʠʧʦʜ, ʘ ʪʘʢʦʞ ʢʦʥʛʣʦʤʝʨʘʪʠ ʽ ʝʬʫʟʠʚʠ. ʉʝʨʝʜ 
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ʝʬʫʟʠʚʽʚ ʧʦʰʠʨʝʥʽ ʧʽʟʥʴʦʶʨʩʴʢʽ ʘʥʜʝʟʠʪʠ, ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʠ, ʜʘʮʠʪʠ, ʨʽʦʣʽʪʠ, ʾʭ ʪʫʬʠ ʪʘ ʪʫʬʦʛʝʥʥʦ-

ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ (1,8-2,5 ʢʤ). ʄʘʢʩʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʶʨʠ ï 5,2 ʢʤ. 

ʅʝʨʦʟʯʣʝʥʦʚʘʥʽ ʶʨʩʴʢʽ ʬʣʽʰʦʾʜʥʽ ʪʦʚʱʽ ʚʝʨʭʥʴʦʛʦ ʪʨʽʘʩʫ ʽ ʶʨʠ ʧʦʰʠʨʝʥʽ ʫ ʩʠʥʢʣʽʥʦʨʽʷʭ, ʜʝ ʚʦʥʠ 

ʟʽʙʨʘʥʽ ʫ ʣʽʥʽʡʥʽ ʩʢʣʘʜʢʠ ʟʦʢʨʝʤʘ ʫ ɺʝʨʭʥʴʦʘʤʫʨʩʴʢʦʤʫ ʨʘʡʦʥʽ.  

ʋ ʩʢʣʘʜʽ ʢʨʝʡʜʠ ʧʝʨʝʚʘʞʘʶʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʫʛʣʝʥʦʩʥʽ ʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʚʽʜʢʣʘʜʠ, ʱʦ ʟʦʩʝʨʝʜʞʝʥʽ ʚ 

ʟʘʧʘʜʠʥʘʭ, ʟʘʢʨʝʤʘ ʫ ɺʝʨʭʥʴʦʟʝʡʩʴʢʦ-ʋʜʩʴʢʽʡ. ʂʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʶʨʠ ʽ ʢʨʝʡʜʠ ʟʘʧʦʚʥʶʶʪʴ 

ʟʘʧʘʜʠʥʫ ʉʫʥʣʷʦ, ʜʝ ʾʭ ʪʦʚʱʠʥʘ ʜʦ 6 ʢʤ. ʅʘ ɺʝʣʠʢʦʤʫ ʍʽʥˇʘʥʽ ʧʦʰʠʨʝʥʽ ʚʫʣʢʘʥʽʯʥʽ ʪʦʚʱʽ ʶʨʠ ʽ ʢʨʝʡʜʠ, 

ʜʦ ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʍʽʥˇʘʥʩʴʢʠʡ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʠʡ ʧʦʷʩ. ʇʝʨʝʚʘʞʘʶʪʴ ʧʦʢʨʠʚʠ ʘʥʜʝʟʠʪʦʚʦʛʦ ʩʢʣʘʜʫ 

ʩʫʤʘʨʥʦʶ ʪʦʚʱʠʥʦʶ ʜʦ 6,5 ʢʤ. 

ʂʘʡʥʦʟʦʡ ʧʦʰʠʨʝʥʠʡ ʚ ɿʝʻ-ɹʫʨʝʾʥʩʴʢʽʡ ʟʘʧʘʜʠʥʽ, ʜʝ ʩʢʣʘʜʝʥʠʡ ʛʣʠʥʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ ʛʘʣʝʯʥʠʢʘʤʠ 

ʽ ʚʫʛʽʣʣʷʤ. ʊʦʚʱʠʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʢʨʝʡʜʠ ʽ ʢʘʡʥʦʟʦʶ ʜʦʩʷʛʘʻ 2,5 ʢʤ.  

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ʇʨʦʪʝʨʦʟʦʡʩʴʢʽ ʛʘʙʨʦʾʜʠ ʽ ʛʨʘʥʽʪʦʾʜʠ ʚʠʷʚʣʝʥʽ ʚ ʤʝʞʘʭ ɹʫʨʝʾʥʩʴʢʦʛʦ ʽ 

ʍʘʥʢʘʡʩʴʢʦʛʦ ʤʘʩʠʚʫ. ʎʝ ʥʝʚʝʣʠʢʽ ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʩʝʨʝʜ ʤʝʪʘʤʦʨʬʦʛʝʥʥʠʭ ʪʦʚʱ. ɰʭ ʚʽʢ 

ï 530-870 ʄʘ. 

ɺ ɼʞʠʜʠʥʩʴʢʦʤʫ ʭʨʝʙʪʽ, ʘ ʪʘʢʦʞ ʚ ʍʝʥʪʝʡ-ɼʘʫʨʩʴʢʦʤʫ ʪʘ ɸʛʽʥʩʴʢʦʤʫ ʨʘʡʦʥʘʭ (ʉʭʽʜʥʦʭʝʥʪʝʡʩʴʢʘ 

ʟʦʥʘ) ʧʦʰʠʨʝʥʽ ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʦʬʽʦʣʽʪʠ ʽ ʽʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ. ʇʦʚʩʶʜʥʦ 

ʥʘʷʚʥʽ ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʛʨʘʥʽʪʦʾʜʠ. ʋ ʉʭʽʜʥʦʤʫ ɿʘʙʘʡʢʘʣʣʽ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʜʚʦ- ʪʨʠʬʘʟʥʽ ʧʣʫʪʦʥʠ, 

ʷʢ ʩʢʣʘʜʝʥʽ ʜʞʠʜʥʩʴʢʠʤ ʢʦʤʧʣʝʢʩʦʤ (ʧʣʘʛʽʦʛʨʘʥʽʪʠ, ʪʦʥʘʣʽʪʠ, ʜʽʦʨʠʪʠ, ʛʨʘʥʽʪʠ). ɻʨʘʥʽʪʦʾʜʠ ʮʴʦʛʦ ʚʽʢʫ 

ʧʦʰʠʨʝʥʽ ʪʘʢʦʞ ʥʘ ʄʘʣʦʤʫ ʍʽʥˇʘʥʽ (ʙʽʨʦʙʽʜʞʘʥʩʴʢʠʡ ʢʦʤʧʣʝʢʩ), ʘ ʪʘʢʦʞ ʚ ʍʘʥˇʘʡʩʴʢʦʤʫ, 

ʎʝʥʪʨʘʣʴʥʦʤʦʥʛʦʣʴʩʴʢʦʤʫ, ʍʝʥʛʝʡ-ɼʘʫʨʩʴʢʦʤʫ ʽ ɸʨˇʫʥʩʴʢʦʤʫ ʨʘʡʦʥʘʭ. 

ʇʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʛʨʘʥʽʪʦʾʜʠ ʪʘʢʦʞ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʫ ʚʩʽʭ ʨʘʡʦʥʘʭ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʴʢʦʾ 

ʟʦʥʠ. ɼʝʚʦʥʩʴʢʽ ʦʬʽʦʣʽʪʠ ʧʦʰʠʨʝʥʽ ʚ  ɸʨˇʫʥʩʴʢʦʤʫ ʨʘʡʦʥʽ. ɺʝʨʭʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʡ ʚʽʢ ʤʘʶʪʴ ʛʨʘʥʽʪʦʾʜʠ 

ʍʘʥˇʘʡʩʴʢʦʛʦ ʙʘʪʦʣʽʪʘ.  

ʇʝʨʤʩʴʢʦ-ʪʨʽʘʩʦʚʽ ʛʨʘʥʽʪʦʾʜʠ ʫʪʚʦʨʶʶʪʴ ʯʠʩʣʝʥʥʽ ʽʥʪʨʫʟʠʚʥʽ ʤʘʩʠʚʠ ʍʘʥˇʘʡʩʴʢʦʛʦ, 

ʎʝʥʪʨʘʣʴʥʦʤʦʥʛʦʣʴʩʴʢʦʛʦ, ʍʝʥʪʝʡ-ɼʘʫʨʩʴʢʦʛʦ, ɸʛʽʥʩʴʢʦʛʦ ʪʘ ɸʨˇʫʥʩʴʢʦʛʦ ʨʘʡʦʥʽʚ.  

ʊʨʽʘʩʦʚʠʡ ʚʽʢ (185-245 ʄʘ) ʤʘʶʪʴ ʽʥʪʨʫʟʽʾ ʧʝʨʠʜʦʪʠʪʽʚ, ʛʦʨʥʙʣʝʥʜʠʪʽʚ, ʧʣʘʛʽʦʛʨʘʥʽʪʽʚ, ʱʦ ʪʷʞʽʶʪʴ 

ʜʦ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʴʢʦʤʫ ʨʦʟʣʦʤʫ, ʘ ʪʘʢʦʞ ʜʦ ʩʭʽʜʥʦʾ ʦʢʨʘʾʥʠ ɹʫʨʝʾʥʩʴʢʦʛʦ ʤʘʩʠʚʫ, ʜʝ ʚʠʜʽʣʷʻʪʴʩʷ 

ʭʘʨʠʥʩʴʢʠʡ ʛʨʘʥʽʪʥʠʡ ʢʦʤʧʣʝʢʩ (245-160 ʄʘ). 

ʖʨʩʴʢʽ ʧʘʣʽʥʛʝʥʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʥʽ ʛʨʘʥʽʪʦʾʜʠ, ʱʦ ʫʪʚʦʨʶʚʘʣʠʩʴ ʚ ʟʦʥʘʭ ʧʽʜʚʠʱʝʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ,  

ʦʙôʻʜʥʘʥʽ ʚ ʙʦʨʱʦʚʦʯʥʠʡ ʢʦʤʧʣʝʢʩ. ʂʦʥʮʝʥʪʨʠʯʥʦ-ʟʦʥʘʣʴʥʽ ʧʣʫʪʦʥʠ ʘʥʦʨʪʦʟʠʪʽʚ ʽ ʛʘʙʨʦ-ʥʦʨʠʪʽʚ ʮʴʦʛʦ 

ʞ ʚʽʢʫ ʚʠʷʣʝʥʽ ʚ ʋʜʩʴʢʦ-ʐʘʥʪʘʨʩʴʢʽʡ ʟʦʥʽ, ʘ ʟʥʘʯʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʩʠʣʠ ʛʘʙʨʦ-ʜʽʘʙʘʟʽʚ ʽ ʜʽʘʙʘʟʽʚ 

ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʭʨ. ɼʞʘʛʜʠ. ʖʨʩʴʢʽ ʽ ʢʨʝʡʜʦʚʽ ʩʫʙʚʫʣʢʘʥʽʯʥʽ ʪʽʣʘ ʩʝʨʝʜʥʴʦʛʦ ʽ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʛʝʦʣʦʛʽʯʥʽ ʙʫʜʦʚʽ ʍʽʥˇʘʥʩʴʢʦʛʦ (ʍʽʥˇʘʥʦ-ʆʭʦʪʩʴʢʦʛʦ) ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʦʛʦ ʧʦʷʩʘ. 

ʊʝʢʪʦʥʽʢʘ. ʄʦʥʛʦʣʦ-ʆʭʦʪʩʴʢʠʡ ʨʦʟʣʦʤ ʚʽʜʜʽʣʷʻ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʴʢʫ ʛʝʨʮʠʥʩʴʢʦ-ʢʽʤʤʝʨʽʡʩʴʢʫ 

ʩʢʘʜʯʘʩʪʫ ʦʙʣʘʩʪʴ ʚʽʜ ʉʘʷʥʦ-ɹʘʡʢʘʣʽʜ ʽ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʅʘ ʧʽʚʜʥʽ ʨʦʟʪʘʰʦʚʘʥʠʡ ʽʥʰʠʡ 

ʩʫʙʰʠʨʦʪʥʠʡ ɻʦʣʦʚʥʠʡ ʄʦʥʛʦʣʴʩʴʢʠʡ ʣʽʥʽʘʤʝʥʪ, ʱʦ ʚʽʜʜʽʣʶʻ ʮʶ ʦʙʣʘʩʪʴ ʚʽʜ ʇʽʚʜʝʥʥʦʤʦʥʛʦʣʴʩʴʢʦʾ 

ʛʝʨʮʠʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʘ ʦʩʪʘʥʥʷ ʚʽʜʦʢʨʝʤʣʝʥʘ ʟ ʧʽʚʜʥʷ ʉʦʣʦʥʢʝʨʩʴʢʦʶ ʩʫʪʫʨʦʶ.  

ɺ ʩʪʨʫʢʪʫʨʽ ʦʙʣʘʩʪʽ ʚʠʜʽʣʷʶʪʴʩʷ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ ɹʫʨʝʾʥʩʴʢʠʡ ʽ ʍʘʥʢʘʡʩʴʢʠʡ 

ʽ ʙʘʡʢʘʣʴʩʴʢʠʡ ɸʨˇʫʥʩʴʢʠʡ ʤʘʩʠʚ (ɸʤʫʨʽʷ), ʷʢʽ ʪʘʢʦʞ ʪʨʘʢʪʫʶʪʴʩʷ ʷʢ ʢʦʥʪʠʥʝʥʥʪʘʣʴʥʽ ʪʝʨʝʡʥʠ. 

ɹʫʨʝʾʥʩʴʢʠʡ ʽ ʍʘʥʢʘʡʩʴʢʠʡ ʤʘʩʠʚʠ, ʱʦ ʚ ʨʘʥʥʴʦʤʫ ʜʦʢʝʤʙʨʽʾ ʙʫʣʠ ʻʜʠʥʠʤ ʮʽʣʠʤ, ʦʙʤʝʞʝʥʽ 

ʧʨʷʤʦʣʽʥʽʡʥʠʤʠ ʨʦʟʣʦʤʘʤʠ. ɺʩʽ ʟʘʟʥʘʯʝʥʽ ʤʘʩʠʚʠ (ʪʝʨʝʡʥʠ) ʨʦʟʙʠʪʽ ʥʘ ʨʷʜ ʙʣʦʢʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴ 

ʚʠʩʪʫʧʠ ʬʫʥʜʘʤʝʥʪʫ. ʈʝʰʪʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʚʠʜʽʣʷʶʪʴʩʷ ʷʢ ʜʚʘ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʽ ʩʝʛʤʝʥʪʠ ï 

ʄʦʥʛʦʣʦ-ɿʘʙʘʡʢʘʣʴʩʴʢʠʡ ʽ ɸʤʫʨʦ-ʆʭʦʪʩʴʢʠʡ. 

ʄʦʥʛʦʣʦ-ɿʘʙʘʡʢʘʣʴʩʴʢʠʡ ʩʝʛʤʝʥʪ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʽʚʜʝʥʥʽʰʝ ʚʽʜ ʉʝʣʝʥʛʠʥʦ-ʗʙʣʫʥʦʚʦʾ ʟʦʥʠ ʪʘ 

ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʫ ʇʽʚʥʽʯʥʽʡ ʄʦʥʛʦʣʽʾ ʷʢ ʎʝʥʪʨʘʣʴʥʦʤʦʥʛʦʣʴʩʴʢʘ ʟʦʥʘ (ʍʝʥʪʝʡʩʴʢʠʡ ʪʝʨʝʡʥ). ɺʽʥ 

ʩʢʣʘʜʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʧʽʟʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦ-ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʤʠ (ʨʘʥʥʴʦʢʝʤʙʨʽʡʩʴʢʠʤʠ) 

ʤʝʪʘʤʦʨʬʦʛʝʥʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, ʱʦ ʩʢʣʘʜʘʶʪʴ ɸʛʽʥʩʴʢʝ ʽ ɼʘʫʨʩʴʢʝ ʧʽʜʥʷʪʪʷ (ʘʥʪʠʢʣʽʥʦʨʽʾ). 

ɸʥʪʠʢʣʽʥʦʨʽʾ ʨʦʟʜʽʣʝʥʽ ʐʠʣʢʠʥʩʴʢʠʤ, ʆʥʦʥ-ʋʜʠʥʩʴʢʠʤ ʽ ʂʫʤʠʣʴʩʴʢʠʤ ʚʫʟʴʢʠʤʠ ʩʠʥʢʣʽʥʦʨʽʷʤʠ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ, ʱʦ ʩʢʣʘʜʝʥʽ ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʦ-ʨʘʥʥʴʦʶʨʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ. ʋ 

ʤʝʞʘʭ ʩʝʛʤʝʥʪʘ ʚʝʣʠʢʽ ʧʣʦʱʽ ʧʦʙʫʜʦʚʘʥʽ ʨʽʟʥʦʚʽʢʦʚʠʤʠ ʛʨʘʥʽʪʦʾʜʘʤʠ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-

ʨʘʥʥʴʦʢʝʤʙʨʽʡʩʴʢʛʦ, ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʽ ʤʝʟʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ. ʆʪʞʝ, ʩʝʛʤʝʥʪ ʬʦʨʤʫʚʘʚʩʷ ʷʢ 

ʧʦʣʽʮʠʢʣʽʯʥʘ ʦʙʣʘʩʪʴ, ʜʝ ʧʨʦʷʚʠʣʘʩʴ ʨʘʥʥʴʦʢʘʣʝʜʦʥʩʴʢʘ (ʩʘʣʘʾʨʩʴʢʘ), ʛʝʨʮʠʥʩʴʢʘ ʽ ʤʝʟʦʟʦʡʩʴʢʘ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ.  
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ʍʘʥˇʘʡʩʴʢʠʡ ʪʝʨʝʡʥ ʨʦʟʤʽʱʝʥʠʡ ʟʘʭʽʜʥʽʰʝ ʍʝʥʪʝʡʩʴʢʦʛʦ. ɺʽʥ ʩʢʣʘʜʝʥʠʡ ʜʠʩʣʦʢʦʚʘʥʠʤʠʠ 

ʜʝʚʦʥʩʴʢʦ-ʤʽʩʩʽʩʽʧʩʴʢʠʤʠ ʧʽʱʘʥʦ-ʩʣʘʥʮʝʚʠʤʠ ʪʦʚʱʘʤʠ ɿʘʚʝʨʰʠʚ ʩʚʦʻ ʬʦʨʤʫʚʘʚʥʥʷ ʚ ʢʘʨʙʦʥʽ ʧʽʩʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʜʠʩʣʦʢʘʮʽʾ ʬʣʽʰʦʾʜʥʦʾ ʭʘʥˇʘʡʩʴʢʦʾ ʩʝʨʽʾ ʽ ʍʘʥˇʘʡʩʴʢʦʛʦ ʙʘʪʦʣʽʪʘ.  

ɸʤʫʨʦ-ʆʭʦʪʩʴʢʠʡ ʩʝʛʤʝʥʪ ʚʢʣʶʯʘʻ ɺʝʨʭʥʴʦʘʤʫʨʩʴʢʫ ʽ ʇʨʠʦʭʦʪʩʴʢʫ ʟʦʥʠ. ɺʝʨʭʥʴʦʘʤʫʨʩʴʢʘ ʟʦʥʘ 

ʦʨʽʻʥʪʦʚʘʥʘ ʩʫʙʰʠʨʦʪʥʦ. ɺ ʾʾ ʩʪʨʫʢʪʫʨʽ ʚʠʜʽʣʷʻʪʴʪʩʷ ɺʝʨʭʥʴʦʘʤʫʨʩʴʢʠʡ ̔  ɸʤʫʨʦ-ɿʝʡʩʴʢʠʡ ʩʠʥʢʣʽʥʦʨʽʾ, 

ʱʦ ʩʢʣʘʜʝʥʽ ʜʠʩʣʦʢʦʚʘʥʠʤʠ ʫ ʣʽʥʽʡʥʽ ʩʢʣʘʜʢʠ ʪʨʽʘʩʦʚʦ-ʶʨʩʴʢʠʤʠ ʬʣʽʰʦʾʜʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ (8-12 ʢʤ). 

ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʫʩʢʣʘʜʥʝʥʘ ʛʨʘʥʽʪʥʠʤʠ ʽʥʪʨʫʟʽʷʤʠ ʤʝʟʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ 

ɺʝʨʭʥʴʦʘʤʫʨʩʴʢʠʡ ʩʝʛʤʝʥʪ ʙʝʟʩʫʤʥʽʚʥʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʤʝʟʦʟʦʡʩʴʢʦʾ (ʪʠʭʦʦʢʝʘʥʩʴʢʦʾ) ʝʧʦʭʠ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ. ɸ.ʀ. ʍʘʥʯʫʢ (ɻʝʦʜʠʥʘʤʠʢʘé, 2006) ʨʦʟʛʣʷʜʘʻ ʮʶ ʪʝʨʠʪʦʨʽʶ ʷʢ ʪʝʨʝʡʥʠ ɸʨˇʫʥʩʴʢʦʛʦ 

ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʦʨʦʛʝʥʥʦʛʦ ʧʦʷʩʫ ʽ ɸʤʫʨʦ-ʆʭʦʪʩʴʢʦʛʦ ʶʨʩʴʢʦʛʦ-ʨʘʥʥʴʦʢʨʝʡʜʦʚʦʛʦ ʩʝʛʤʝʥʪʫ 

ʄʦʛʦʣʦ-ʆʭʦʪʩʴʢʦʛʦ ʧʦʷʩʘ. 

ʋ ʇʨʠʦʭʦʪʩʴʢʽʡ ʚʠʜʽʣʷʻʪʴʩʷ ɼʞʘʛʜʠʥʦ-ʊʫʢʫʨʠʥʛʨʟʴʢʠʡ ʘʥʪʠʢʣʽʥʦʨʽʡ (ʊʫʢʫʨʠʥʛʨʘ-ɼʞʘʛʜʠʥʩʴʢʠʡ 

ʪʝʨʝʡʥ), ʱʦ ʩʢʣʘʜʝʥʠʡ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʤʠ ʛʥʝʡʩʘʤʠ ʪʘ ʩʣʘʥʮʷʤʠ ʥʝʦʧʨʦʨʪʝʨʦʟʦʶ. ɺʽʥ ʤʝʞʫʻ ʥʘ 

ʧʽʚʜʥʽ ʟ ʩʠʥʢʣʽʥʦʨʽʷʤʠ, ʧʦʙʫʜʦʚʘʥʠʤʠ ʜʠʩʣʦʢʦʚʘʥʠʤʠ ʤʦʨʩʴʢʠʤʠ ʧʝʨʝʚʘʞʥʦ ʪʝʨʠʛʝʥʥʠʤʠ ʪʦʚʱʘʤʠ 

ʢʝʤʙʨʽʶ-ʤʽʩʩʽʩʩʽʧʽʶ, ʱʦ ʧʨʦʨʚʘʥʽ ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʛʨʘʥʽʪʦʾʜʘʤʠ. ɺ ʙʽʢ ʐʘʥʪʘʨʩʴʢʠʭ ʦ-ʚʽʚ 

ʧʘʣʝʦʟʦʡ ʥʝʟʛʽʜʥʦ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʤʦʨʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʪʨʽʘʩʫ, ʶʨʠ ʽ ʨʘʥʥʴʦʾ ʢʨʝʡʜʠ. ɺʦʥʠ ʪʘʢʦʞ 

ʜʠʩʣʦʢʦʚʘʥʽ ʧʨʦʨʚʘʥʽ ʧʽʟʥʴʦʢʨʝʡʜʦʚʠʤʠ ʛʨʘʥʽʪʦʾʜʥʠʤʠ ʽʥʪʨʫʟʽʷʤʠ. ʈʦʩʽʡʩʴʢʽ ʛʝʦʣʦʛʠ (ɻʝʦʜʠʥʘʤʠʢʘé, 

2006) ʚʽʜʥʦʩʷʪʴ ʮʶ ʯʘʩʪʠʥʫ ʪʝʨʠʪʦʨʽʾ, ʚʢʣʶʯʘʶʯʠ ʐʘʥʪʘʨʩʴʢʽ ʦ-ʚʠ, ʜʦ ʶʨʩʴʢʦ-ʨʘʥʥʴʦʢʨʝʡʜʦʚʦʛʦ 

ʆʭʦʪʩʴʢʦ-ʂʦʨʷʮʴʢʦʛʦ ʦʨʦʛʝʥʥʦʛʦ ʧʦʷʩʘ. ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʚʦʥʘ ʤʘʻ ʥʘʣʝʞʘʪʠ ʜʦ ɿʘʭʽʜʥʦʪʠʭʦʦʢʝʘʥʩʴʢʦʛʦ 

ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʘ.  

ʅʘ ʧʽʚʜʥʽ ʦʙʣʘʩʪʽ ʨʦʟʪʘʰʦʚʘʥʽ ʟʦʥʠ ʇʽʚʜʝʥʥʦʤʦʥʛʦʣʴʩʴʢʠʭ ʽ ʇʽʚʜʝʥʥʦʛʦʙʽʡʩʴʢʠʭ ʛʝʮʠʥʽʜ ʽ ʛʝʨʮʠʥʽʜ 

ɺʥʫʪʨʽʰʥʴʦʾ ʄʦʥʛʦʣʽʾ, ʱʦ ʦʙôʻʜʥʫʶʪʴʩʷ ʪʘʢʦʞ ʚ ʇʽʚʜʝʥʥʦʤʦʥʛʦʣʴʩʴʢʦ-ʍʽʥˇʘʥʩʴʢʠʡ 

ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʡ ʦʨʦʛʝʥʥʠʡ ʧʦʷʩ. ɺʩʽ ʮʽ ʟʦʥʠ ʦʨʽʻʥʪʦʚʘʥʽ ʩʫʙʰʠʨʦʪʥʦ, ʘʣʝ ʥʘ ʩʭʦʜʽ ʟʤʽʥʶʶʪʴ 

ʧʨʦʩʪʷʛʘʥʥʷ ʥʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʝ.  

ʇʽʚʜʝʥʥʦʤʦʥʛʦʣʴʩʴʢʽ ʛʝʨʮʠʥʽʜʠ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʆʙ-ɿʘʡʩʘʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ. ʋ ʩʭʽʜʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʚʦʥʘ ʧʝʨʝʭʦʜʠʪʴ ʫ ɻʦʙʽ-ʍʽʥˇʘʥʩʴʢʫ ʩʠʩʪʝʤʫ. ʉʢʣʘʜʯʘʩʪʽʩʪʴ ʪʫʪ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʨʫʙʽʞ 

ʤʽʩʩʽʩʽʧʽʡ/ʧʝʥʩʽʣʴʚʘʥʽʡ; ʭʘʨʘʢʪʝʨʠʥʤ ʜʥʷ ʮʽʻʾ ʟʦʥʠ ʻ ʰʠʨʦʢʠʡ ʨʦʟʚʠʪʦʢ ʦʬʽʦʣʽʪʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʾ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʦʢʝʘʥʽʯʥʽʡ ʢʦʨʽ. ʉʪʨʫʢʪʫʨʘ ʇʽʚʜʝʥʥʦʤʦʥʛʦʣʴʩʢʠʭ ʛʝʨʮʠʥʽʜ ʫʩʢʣʘʜʥʝʥʘ ʥʘʩʫʚʘʤʠ 

ʧʽʚʜʝʥʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ. 

ɿʦʥʘ ʇʽʚʜʝʥʥʦʛʦʙʽʡʩʴʢʠʭ ʛʝʨʮʠʥʽʜ (ɻʦʙʽʡʩʴʢʠʡ ʪʝʨʝʡʥ) ʩʢʜʘʜʝʥʘ ʢʘʣʝʜʦʥʩʴʢʠʤ ʽ ʛʝʨʮʠʥʩʴʢʠʤ 

ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʦʚʝʨʭʘʤʠ. ɺʦʥʘ ʨʦʟʛʣʷʜʫʶʪʴʩʷ ʷʢ ʧʘʩʠʚʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʘ ʦʢʨʘʾʥʘ; ʛʦʨʦʫʪʚʦʨʝʥʥʷ ʪʫʪ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʧʨʦʛʠʥʘʤʠ, ʟʘʧʦʚʥʝʥʠʤʠ ʤʦʣʘʩʦʶ ʧʝʥʩʽʣʴʚʘʥʶ. 

ɻʝʮʠʥʽʜʠ ɺʥʫʪʨʽʰʥʴʦʾ ʄʦʥʛʦʣʽʾ ʥʘ ʧʽʚʜʥʽ ʤʝʞʫʶʪʴ ʟ ʭʨʝʙʪʦʤ ɺʥʫʪʨʽʰʥʴʦʾ ʄʦʥʛʦʣʽʾ (ʂʅʈ), ʷʢʠʡ ʻ 

ʦʢʨʘʾʥʦʶ ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʎʝʡ ʪʝʨʝʡʥ, ʱʦ ʚʽʜʦʤʠʡ ʪʘʢʦʞ ʷʢ ʉʦʣʦʥʢʝʨʩʴʢʘ ʟʦʥʘ, 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʨʝʣʽʢʪ ʇʘʣʝʦʪʝʪʽʩʫ, ʘ ʥʝ ʇʘʣʝʦʘʟʽʘʪʩʴʢʦʛʦ ʦʢʝʘʥʫ, ʷʢ ʨʝʰʪʘ ʪʝʢʪʦʥʽʯʥʠʭ ʟʦʥ 

ʎʝʥʪʨʘʣʴʥʦʘʟʽʘʪʩʴʢʦʛʦ ʩʝʛʤʝʥʪʫ. ʉʢʣʘʜʯʘʩʪʽ ʧʨʦʮʝʩʠ ʪʫʪ ʟʘʚʝʨʰʠʣʘʩʴ ʪʽʣʴʢʠ ʫ ʧʝʨʤʩʴʢʦʤʫ ʧʝʨʽʦʜʽ ʽ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʬʦʨʤʫʚʘʥʥʷʤ ʦʬʽʦʣʽʪʽʚ. 

ʅʘ ʢʨʘʡʥʴʦʤʫ ʧʽʚʜʥʽ ʄʦʥʛʦʣʽʾ ʚʠʜʽʣʷʻʪʴʩʷ ʪʝʨʝʡʥ, ʱʦ ʤʘʻ ʥʘʟʚʫ ʤʘʥʞʫʨʠʜʠ (ķengör et al., 1993). ʎʝ 

ʘʢʨʝʮʽʡʥʠʡ ʪʝʨʝʡʥ ʽ ʤʘʛʤʘʪʠʯʥʘ ʜʫʛʘ, ʷʢʽ ʚʠʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʫʙʜʫʢʮʽʾ ʧʽʚʥʽʯʥʦʾ ʦʢʨʘʾʥʠ 

ʇʽʚʥʽʯʥʦʢʠʪʘʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʊʫʪ ʧʦʰʠʨʝʥʽ ʥʝʦʘʨʭʝʡʩʴʢʽ  ʛʨʘʥʫʣʽʪʠ ʽ ʘʤʬʽʙʦʣʽʪʠ (ʙʽʣʴʰʝ 2,5 Ga), ʘ 

ʪʘʢʦʞ ʟʝʣʝʥʦʩʣʘʥʮʝʚʽ ʪʦʚʱʽ (706 ʄʘ). 

ɻʦʙʽ-ʍʽʛʘʥʩʴʢʘ ʽ ɺʥʫʪʨʽʰʥʴʦʤʦʥʛʦʣʴʩʢʘ ʟʦʥʠ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʂʅʈ, ʜʝ ʚʦʥʠ 

ʫʪʚʦʨʶʶʪʴ ʚʠʭʦʜʠ ʩʢʣʘʜʯʘʩʪʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʝʧʽʛʝʨʮʠʥʩʴʢʦʾ ɼʫʥʙʝʡʩʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʋ ʤʝʞʘʭ 

ɺʝʣʠʢʦʛʦ ʍʽʥˇʘʥʫ ʨʦʟʪʘʰʦʚʘʥʠʡ ʍʽʥˇʘʥʩʴʢʠʡ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʠʡ ʧʦʷʩ, ʱʦ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʤʘʡʞʝ ʥʘ 

1000 ʢʤ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ. ʉʢʣʘʜʝʥʠʡ ʤʝʟʦʟʦʡʩʴʢʠʤʠ ʚʫʣʢʘʥʽʪʘʤʠ (ʘʥʜʝʟʠʪʦʚʦʛʦ ʽ ʙʘʟʘʣʴʪʦʚʦʛʦ 

ʩʢʣʘʜʫ) ʽ ʢʦʤʘʛʤʘʪʠʯʥʠʤʠ ʜʨʽʙʥʠʤʠ ʽʥʪʨʫʟʠʚʥʠʤʠ ʪʽʣʘʤʠ. 

ʅʘ ʤʝʞʽ ʟ ʉʭʦʪʝ-ɸʣʽʥʝʤ ʚʠʜʽʣʷʻʪʴʩʷ ɹʫʨʝʷ-ʍʘʥʢʘʡʩʴʢʘ ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʟʦʥʘ 

(ʦʨʦʛʝʥʥʠʡ ʧʦʷʩ, ʱʦ ʚʢʣʶʯʘʻ ɹʫʨʝʾʥʩʴʢʠʡ ʽ ʍʘʥʢʘʡʩʴʢʠʡ ʩʫʧʝʨʪʝʨʝʡʥʠ (ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʩʝʨʝʜʠʥʥʽ 

ʤʘʩʠʚʠ). 

ʅʘʡʙʽʣʴʰʠʤʠ ʟʘʧʘʜʠʥʘʤʠ ʫ ʤʝʞʘʭ ʩʝʛʤʝʥʪʫ ʻ ɿʝʡʩʴʢʦ-ɹʫʨʝʾʥʩʴʢʘ, ɺʝʨʭʥʴʦʟʝʡʩʴʢʦ-ʋʜʩʴʢʘ ʽ 

ʉʫʥʣʷʦ. ɺʝʣʠʯʝʟʥʘ ʟʘ ʧʣʦʱʝʶ ɿʝʡʩʴʢʦ-ɹʫʨʝʾʥʩʴʢʘ ʟʘʧʘʜʠʥʘ ʨʦʟʪʘʰʦʚʘʥʘ ʟʘʭʽʜʥʽʰʝ ɹʫʨʝʾʥʩʴʢʦʛʦ 

ʤʘʩʠʚʫ. ɺʦʥʘ ʟʘʧʦʚʥʝʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ, ʯʘʩʪʦ ʚʫʛʣʝʥʦʩʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʢʨʝʡʜʠ ʽ ʢʘʡʥʦʟʦʶ. ʉʭʦʞʘ 

ʟʘ ʟʘʧʦʚʥʝʥʥʷʤ ʟʘʧʘʜʠʥʘ ʉʫʥʣʷʦ ʨʦʟʤʽʱʝʥʘ ʧʽʚʜʝʥʥʽʰʝ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʅʈ ʫ ʤʝʞʘʭ ɼʫʥʙʝʡʩʴʢʦʾ 
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ʝʧʽʛʝʨʮʠʥʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʊʦʚʱʠʥʘ ʤʝʟʦʟʦʢʘʡʥʦʟʦʶ ʚ ʟʘʧʘʜʠʥʽ ʜʦʩʷʛʘʻ 7 ʢʤ, ʧʨʠ ʮʴʦʤʫ ʶʨʘ ʽ ʢʨʝʡʜʘ 

ʩʢʣʘʜʘʶʪʴ ʣʝʚʦʚʫ ʯʘʩʪʢʫ ʨʦʟʨʽʟʫ. ɺʫʟʴʢʘ ʩʫʙʰʠʨʦʪʥʘ ɺʝʨʭʥʴʦʟʝʡʩʴʢʦ-ʋʜʩʴʢʘ ʟʘʧʘʜʠʥʘ ʨʦʟʢʨʠʚʘʻʪʴʩʷ 

ʚ ʋʜʩʴʢʫ ʛʫʙʫ ʆʭʦʪʩʴʢʦʛʦ ʤʦʨʷ. ɺ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʟʘʧʘʜʠʥʠ ʧʦʰʠʨʝʥʽ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ 

ʧʦʨʦʜʠ ʶʨʠ ʽ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ, ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʩʢʣʘʜʝʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʶ ʚʝʨʭʥʴʦʶ ʢʨʝʡʜʦʶ ʽ 

ʢʘʡʥʦʟʦʻʤ, ʪʦʚʱʠʥʦʶ 2,5 ʢʤ.  

ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʎʝʥʪʨʘʣʴʥʦʘʟʽʘʪʩʴʢʦʛʦ ʩʝʛʤʝʥʪʫ. ʅʝʚʝʣʠʢʽ ʨʦʜʦʚʠʱʘ ʚʫʛʣʝʚʦʜʥʽʚ ʚʽʜʦʤʽ ʚ 

ʌʝʨˇʘʥʩʴʢʽʡ, ɯʣʽʡʩʴʢʽʡ, ʊʫʨʬʘʥʩʴʢʽʡ ʤʽʞʛʽʨʩʴʢʠʭ ʟʘʧʘʜʠʥʘʭ. ʅʘʡʙʽʣʴʰʝ ʥʘʬʪʦʚʠʭ ʨʦʜʦʚʠʱ (ʙʽʣʴʰʝ 30) 

ʟʦʩʝʨʝʜʞʝʥʦ ʚ ʟʘʧʘʜʠʥʽ ʉʫʥʣʷʦ, ʨʦʟʤʽʱʝʥʦʾ ʤʽʞ ʭʨʝʙʪʘʤʠ ɺʝʣʠʢʠʡ ʽ ʄʘʣʠʡ ʍʽʥˇʘʥ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ 

ʂʠʪʘʶ.  

ʅʘʡʙʽʣʴʰʽ ʟʘ ʟʘʧʘʩʘʤʠ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʽ ʙʘʩʝʡʥʠ (ʂʘʨʘˇʘʥʜʠʥʩʴʢʠʡ, ɽʢʽʙʘʩʪʫʟʴʢʠʡ, ʂʫʟʥʝʮʴʢʠʡ) 

ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʤʽʞʛʽʨʥʠʭ ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʟʘʧʘʜʠʥ. ʖʨʩʴʢʝ ʙʫʨʝ ʚʫʛʽʣʣʷ ʟʦʩʝʨʝʜʞʝʥʦ ʚ ʏʫʣʠʤʦ-

ɭʥʽʩʝʡʩʴʢʽʡ, ʄʽʥʫʩʽʥʩʴʢʽʡ, ʊʠʚʠʥʩʴʢʽʡ ʽ ʈʠʙʽʥʩʴʢʽʡ, ʢʨʝʡʜʦʚʦ-ʢʘʡʥʦʟʦʡʩʴʢʝ ï ʫ ɿʝʡʩʴʢʦ-ɹʫʨʝʾʥʩʴʢʽʡ 

ʟʘʧʘʜʠʥʘʭ. 

ʄʝʪʘʤʦʨʬʦʛʝʥʥʽ ʨʦʜʦʚʠʱʘ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʟʘʣʽʟʥʠʭ ʨʫʜ (ʜʞʝʩʧʽʣʽʪʽʚ) ʨʦʟʤʽʱʝʥʽ ʚ 

ʋʣʫʪʘʫʩʴʢʦʤʫ ʤʘʩʠʚʽ (ʂʦʨʩʘʢʧʘʡʩʴʢʝ ʨʦʜʦʚʠʱʝ). ʌʦʩʬʦʨʠʪʠ ʽ ʚʘʥʘʜʽʡ ʤʽʩʪʠʪʴʩʷ ʚ ʯʦʨʥʠʭ ʩʣʘʥʮʷʭ 

ʢʝʤʙʨʽʶ ʂʘʨʘʪʘʫ, ʙʦʢʩʠʪʠ ʽ ʬʦʩʬʦʨʠʪʠ ʚʽʜʦʤʽ ʥʘ ɭʥʽʩʝʡʩʴʢʦʤʫ ʢʨʷʞʽ. 

ʂʘʟʘʭʩʪʘʥ ʽ ʋʟʙʝʢʠʩʪʘʥ ʚʦʣʦʜʽʶʪʴ ʙʘʛʘʪʠʤʠ ʧʦʢʣʘʜʘʤʠ ʫʨʘʥʫ ʽ ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʽ ʧʦʟʠʮʽʾ ʫ ʩʚʽʪʽ ʧʦ 

ʡʦʛʦ ʚʠʜʦʙʫʪʢʫ. ʐʠʨʦʢʦ ʚʽʜʦʤʽ ʨʦʜʦʚʠʱʘ ʦʩʘʜʦʚʦʾ ʤʽʜʽ ʂʘʟʘʭʩʪʘʥʫ (ʂʦʫʥʨʘʜ, ɾʝʟʢʘʥˇʘʥ). ʈʦʜʦʚʠʱʘ 

ʤʽʜʽ  ̔ʤʦʣʽʙʜʝʥʫ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʢʘʣʝʜʦʥʩʴʢʠʭ ʛʨʘʥʽʪʽʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʫ (ɹʦʱʝʢʫʣʴ); ʭʨʦʤʫ 

ʥʽʢʝʣʶ ʽ ʢʦʙʘʣʴʪʫ ï ʜʦ ʛʽʧʝʨʙʘʟʠʪʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

ɿ ʛʨʘʥʽʪʦʾʜʥʠʤ ʤʘʛʤʘʪʠʟʤʦʤ ʊʷʥʴ-ʐʘʥʶ ʽ ʈʫʜʥʦʛʦ ɸʣʪʘʶ ʧʦʚôʷʟʘʥʽ ʨʦʜʦʚʠʱʘ ʧʦʣʽʤʝʪʘʣʽʚ, 

ʚʦʣʴʬʨʘʤʫ, ʤʦʣʽʙʜʝʥʫ, ʩʫʨʤʠ, ʨʪʫʪʽ, ʟʦʣʦʪʘ.  

ʇʨʦʤʠʩʣʦʚʽ ʩʢʫʧʯʝʥʥʷ ʟʦʣʦʪʘ, ʚʦʣʴʬʨʘʤʫ, ʤʦʣʽʙʜʝʥʫ, ʦʣʦʚʘ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ɹʘʡʢʘʣʦ-ɺʽʪʽʤʩʴʢʦʤʫ 

ʨʘʡʦʥʽ ʽ ɭʥʽʩʝʡʩʴʢʦʤʫ ʢʨʷʞʽ. ɼʦʙʨʝ ʚʽʜʦʤʽ ʨʦʜʦʚʠʱʘ ʬʣʦʛʦʧʽʪʫ ʫ ʤʝʞʘʭ ʙʘʡʢʘʣʽʜ ʍʘʤʘʨ-ɼʘʙʘʥʫ 

(ʉʣʶʜʷʥʢʘ). ʋ ʇʨʠʘʤʫʨôʾ ʚʽʜʢʨʠʪʽ ʩʪʨʘʪʠʬʦʨʤʥʽ ʧʦʣʽʤʝʪʘʣʽʯʥʽ ʨʦʜʦʚʠʱʘ. 

 

ɯʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʋʨʘʣʦ-ʄʦʥʛʦʣʴʩʴʢʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʫ ʙʝʨʝ ʧʦʯʘʪʦʢ ʟ ʨʦʟʧʘʜʫ 

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ ʈʦʜʽʥʽʷ ʽ ʚʠʥʠʢʥʝʥʥʷ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʪʘ ʉʠʙʽʨʩʴʢʦʾ (ɸʥʛʘʨʩʢʦʾ) ʧʣʘʪʬʦʨʤ. 

ʌʨʘʛʤʝʥʪʘʤʠ ʈʦʜʽʥʽʾ ʻ ʩʝʨʝʜʠʥʥʽ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʤʘʩʠʚʠ, ʥʘʡʙʽʣʴʰʽ ʟ ʷʢʠʭ ʉʚʘʣʴʙʘʨʜʩʴʢʠʡ, 

ʂʘʨʩʴʢʠʡ, ʋʩʪʶʨʪʩʴʢʠʡ, ʅʘʜʠʤʩʴʢʠʡ, ɹʝʨʜʷʫʩʴʢʠʡ, ʂʦʢʯʝʪʘʚʩʴʢʠʡ, ʋʣʫʪʘʫʩʴʢʠʡ, ʊʠʚʠʥʦ-

ʄʦʥʛʦʣʴʩʴʢʠʡ (ʉʘʥʛʽʣʝʥʩʴʢʠʡ), ɹʫʨʝʾʥʩʴʢʠʡ, ʍʘʥʢʘʡʩʴʢʠʡ ʪʘ ʽʥ. 

ʅʘ ʤʽʩʮʽ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʭ ʦʢʝʘʥʽʚ ʧʽʩʣʷ ʾʭ ʟʘʢʨʠʪʪʷ ʚʠʥʠʢʣʠ ʙʘʡʢʘʣʴʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʩʧʦʨʫʜʠ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʡʤʠʨʫ, ʊʽʤʘʥʫ ʽ ʇʝʯʦʨʠ, ʋʨʘʣʫ ʽ ʂʘʟʘʭʩʪʘʥʫ (ʜʦʫʨʘʣʽʜʠ), ʟʘʭʽʜʥʝ ʪʘ ʧʽʚʜʝʥʥʝ 

ʦʙʣʷʤʫʚʘʥʥʷ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʱʦ ʫʚʽʡʰʣʠ ʜʦ ʩʢʣʘʜʫ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ ʈʦʜʽʥʽʷ.  

ʇʽʩʣʷ ʜʝʩʪʨʫʢʮʽʾ ʈʦʜʽʥʽʾ ʚʠʥʠʢ ʎʝʥʪʨʘʣʴʥʦʘʟʽʘʪʩʴʢʠʡ ʦʢʝʘʥ, ʷʢʠʡ ʧʨʦʜʦʚʞʫʚʘʚ ʩʚʽʡ ʨʦʟʚʠʪʦʢ ʜʦ 

ʢʽʥʮʷ ʧʘʣʝʦʟʦʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʫʙʜʫʢʮʽʾ ʥʘ ʡʦʛʦ ʧʝʨʠʬʝʨʽʾ ʚʠʥʠʢʘʣʠ ʪʝʨʝʡʥʠ, ʷʢʽ ʧʦʩʪʫʧʦʚʦ ʥʘʨʦʱʫʚʘʣʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʫ ʟʝʤʥʫ ʢʦʨʫ. ʎʝ ʙʫʣʠ ʩʘʣʘʾʨʠʜʠ, ʧʦʪʽʤ ʧʽʟʥʽ ʢʘʣʝʜʦʥʽʜʠ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʥʘ ʝʪʘʧʽ ʦʨʦʛʝʥʝʟʫ, ʬʦʨʤʫʚʘʣʠʩʴ ʤʽʞʛʽʨʩʴʢʽ ʟʘʧʘʜʠʥʠ, ʟʘʧʦʚʥʝʥʽ ʤʦʣʘʩʦʶ ʧʽʟʥʦʛʦ 

ʧʘʣʝʦʟʦʶ ʽ ʤʝʟʦʟʦʶ (ʊʠʥˇʽʟʴʢʘ, ʂʘʨʘˇʘʥʜʠʥʩʴʢʘ, ɽʢʽʙʘʩʪʫʟʴʢʘ, ʂʫʟʥʝʮʴʢʘ, ʏʫʣʠʤʩʴʢʘ ʪʘ ʽʥ.). 

ʋ ʧʽʟʥʴʦʤʫ ʧʘʣʝʦʟʦʾ ʟôʷʚʠʚʩʷ ʋʨʘʣʴʩʴʢʠʡ ʦʢʝʘʥ, ʷʢʠʡ ʟʘʢʨʠʚʩʷ ʥʘʧʨʠʢʽʥʮʽ ʢʘʨʙʦʥʫ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʇʝʨʝʜʫʨʘʣʴʩʢʦʛʦ ʧʝʨʝʜʦʚʦʛʦ ʧʨʦʛʠʥʫ ʽ ʬʦʨʤʫʚʘʥʥʷʤ ʥʘʩʫʚʽʚ ʟʘʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ. ɸʢʪʠʚʥʽ ʪʝʢʪʦʥʽʯʥʽ 

ʧʨʦʮʝʩʫ ʫ ʤʝʟʦʟʦʾ ʧʨʦʜʦʚʞʫʚʘʣʠʩʴ ʫ ʤʝʞʘʭ ʇʽʚʜʝʥʥʦʛʦ ʊʘʡʤʠʨʫ, ʇʘʡ-ʍʦʷ ʽ ʅʦʚʦʾ ɿʝʤʣʽ, ʉʭʽʜʥʦʛʦ 

ɿʘʙʘʡʢʘʣʣʷ ʪʘ ɸʤʫʨʦ-ʆʭʦʪʩʴʢʦʛʦ ʩʝʛʤʝʥʪʫ. ʇʨʠ ʮʴʦʤʫ ʫ ʉʭʽʜʥʝ ɿʘʙʘʡʢʘʣʣʷ ʪʘ ɸʤʫʨʦ-ʆʭʦʪʩʴʢʠʡ 

ʩʝʤʝʥʪ ʚʠʥʠʢʣʠ ʥʘ ʤʽʩʮʽ ʦʢʨʘʾʥʥʠʭ ʟʦʥ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʊʠʭʦʛʦ ʦʢʝʘʥʫ ï ʇʘʣʝʦʧʘʩʠʬʽʢʠ (ʨʠʩ. 2.43). 
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ʈʠʩ . 2.43. ʊʝʢʪʦʥʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ɭʚʨʘʟʽʾ (Zhu et al., 2021). OA 

ʇʦʢʘʟʘʥʦ ʨʦʟʤʽʱʝʥʥʷ ʥʘʡʙʽʣʴʰʠʭ ʢʨʘʪʦʥʽʯʥʠʭ ʙʣʦʢʽʚ ʽ ʦʨʦʛʝʥʥʠʭ ʧʦʷʩʽʚ (adapted from Cawood, Hawkesworth, et al., 2018; 

Cawood, Zhao, et al., 2018; Li, 2006). 

 

ʄʝʟʦʟʦʡʩʴʢʘ ʘʢʪʠʚʽʟʘʮʽʷ ʦʭʦʧʠʣʘ ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ ʎʝʥʪʨʘʣʴʥʦʘʟʽʘʪʩʴʢʦʛʦ ʩʝʛʤʝʥʪʫ, ʜʘ ʟʥʘʯʥʠʡ 

ʨʦʟʚʠʪʦʢ ʤʘʣʠ ʤʘʛʤʘʪʠʯʥʽ ʧʨʦʮʝʩʠ, ʘ ʪʘʢʦʞ ʩʬʦʨʤʫʚʘʚʩʷ ʍʽʥˇʘʥʩʴʢʠʡ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʠʡ ʧʦʷʩ.  

ʋ ʤʝʟʦʢʘʡʥʦʟʦʾ ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ ʧʦʷʩʫ ʚʥʘʩʣʽʜʦʢ ʙʣʦʢʦʚʠʭ ʦʧʫʩʢʘʥʴ ʧʝʨʝʪʚʦʨʠʣʠʩʴ ʥʘ ʤʦʣʦʜʽ 

ʧʣʘʪʬʦʨʤʠ ï ɿʘʭʘʜʥʦʩʠʙʽʨʩʴʢʫ, ʇʽʚʥʽʯʥʦʪʫʨʘʥʩʴʢʫ, ɼʫʥʙʝʡʩʴʢʫ. ɿʥʘʯʥʦʶ ʧʦʜʽʻʶ ʙʫʣʦ ʫʪʚʦʨʝʥʥʷ ʥʘ 

ʨʫʙʝʞʽ ʤʝʟʦʟʦʶ ʽ ʢʘʡʥʦʟʦʶ ʂʘʨʩʴʢʦʾ ʘʩʪʨʦʙʣʝʤʠ. 

ʂʘʡʥʦʟʦʡʩʴʢʘ ʪʝʢʪʦʥʽʯʥʘ ʘʢʪʠʚʽʟʘʮʽʷ ʧʨʠʟʚʝʣʘ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ɹʘʡʢʘʣʴʩʴʢʾ ʩʠʩʪʝʤʠ ʨʠʬʪʽʚ, ʽ 

ʧʦʚʪʦʨʥʦʛʦ ʦʨʦʛʝʥʝʟʫ ʚ ʨʷʜʽ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ (ʊʷʥʴ-ʐʘʥʴ, ɸʣʪʘʡ, ʉʘʷʥʠ, ɿʘʙʘʡʢʘʣʣʷ) ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʛʣʠʙʦʢʠʭ ʤʽʞʛʽʨʩʴʢʠʭ ʟʘʧʘʜʠʥ ʊʷʥʴ-ʐʘʥʶ ʽ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʫ (ɹʘʣʭʘʩʴʢʦʾ, ɿʘʡʩʘʥʩʴʢʦʾ, 

ʌʝʨˇʘʥʩʴʢʦʾ, ɯʩʩʠʢ-ʢʫʣʴʩʴʢʦʾ, ɼʞʫʥˇʘʨʩʴʢʦʾ ʪʘ ʽʥʰʠʭ).  

  

https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2019RG000689#rog20265-bib-0088
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2019RG000689#rog20265-bib-0090
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2019RG000689#rog20265-bib-0344
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2.4.2. ɭʚʨʦʧʝʡʩʴʢʠʡ ʩʝʛʤʝʥʪ ɸʪʣʘʥʪʠʯʥʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʫ. ɿʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʘ ʤʦʣʦʜʘ 

ʧʣʘʪʬʦʨʤʘ.  

ʈʘʡʦʥʫʚʘʥʥʷ. ɸʪʣʘʥʪʠʯʥʠʡ ʧʦʷʩ ʜʦ ʫʪʚʦʨʝʥʥʷ ɸʪʣʘʥʪʠʯʥʦʛʦ ʦʢʝʘʥʫ ʦʙôʻʜʥʫʚʘʚ ʧʘʣʝʦʟʦʡʩʴʢʽ 

ʩʢʣʘʜʯʘʩʪʽ ʦʙʣʘʩʪʽ, ʱʦ ʟʘʨʘʟ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ ʽ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ. ʑʝ ʫ 20-ʭ ʨʦʢʘʭ 

ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʚʠʜʘʪʥʠʤ ʥʽʤʝʮʴʢʠʤ ʪʝʢʪʦʥʽʩʪʦʤ ɻʘʥʩʦʤ ʐʪʽʣʝ ʙʫʣʘ ʦʧʫʙʣʽʢʦʚʘʥʘ ʩʭʝʤʘ 

ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ɭʚʨʦʧʠ (ʨʠʩ. 2.43). ɺ ʟʘʛʘʣʴʥʠʭ ʨʠʩʘʭ ʮʷ ʩʭʝʤʘ ʟʙʝʨʝʛʣʠʩʷ ʜʦ ʥʘʰʠʭ ʜʥʽʚ 

(ʨʠʩ. 2.44): ɽʦʻʚʨʦʧʘ (ʉɭʇ), ʇʘʣʝʦʻʚʨʦʧʘ (ʦʙʣʘʩʪʴ ɭʚʨʦʧʝʡʩʴʢʠʭ ʢʘʣʝʜʦʥʽʜ), ʄʝʟʦʻʚʨʦʧʘ (ʦʙʣʘʩʪʴ 

ɭʚʨʦʧʝʡʩʴʢʠʭ ʛʝʨʮʠʥʽʜ ʘʙʦ ʚʘʨʠʩʮʠʜ) ʽ ʅʝʦʻʚʨʦʧʘ (ʻʚʨʦʧʝʡʩʴʢʘ ʯʘʩʪʠʥʘ ɸʣʴʧʽʡʩʴʢʦ-ɻʽʤʘʣʘʡʩʴʢʦʛʦ 

ʧʦʷʩʘ).  

 

 
 

ʈʠʩ. 2.43. ɻʘʥʩ ʐʪʽʣʝ (Hans Stille, 1876-1966) ʽ ʡʦʛʦ ʩʭʝʤʘ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ɭʚʨʦʧʠ 

https://upload.wikimedia.org/wikipedia/commons/5/52/1941-StilleH.jpg (PD) 

 

ɸʪʣʘʥʪʠʯʥʠʡ ʧʦʷʩ ʚʢʣʶʯʘʻ ʢʘʣʝʜʦʥʩʴʢʫ ʽ ʛʝʨʮʠʥʩʴʢʫ ʩʢʣʘʜʯʘʩʪʽ ʦʙʣʘʩʪʽ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʽʩʪʠʪʴ 

ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ ʽ ʬʘʥʝʨʦʟʦʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ (ʪʝʨʝʡʥʠ). ʗʢ ʚʠʜʥʦ ʟ ʪʝʢʪʦʥʽʯʥʦʾ 

ʩʭʝʤʠ, ʦʙʣʘʩʪʴ ɭʚʨʦʧʝʡʩʴʢʠʭ ʢʘʣʝʜʦʥʽʜ ʘʙʦ ʂʘʣʝʜʦʥʩʴʢʘ ɭʚʨʦʧʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʩʢʣʘʜʯʘʩʪʠʭ 

ʩʠʩʪʝʤ (ʪʝʨʝʡʥʽʚ). ʎʝ ʉʢʘʥʜʠʥʘʚʩʴʢʽ ʢʘʣʝʜʦʥʽʜʠ ʽ ʐʧʽʮʙʝʨʛʝʥ, ɯʨʣʘʥʜʩʴʢʦ-ʐʦʪʣʘʥʜʩʴʢʽ ʢʘʣʝʜʦʥʽʜʠ 

ɸʥʛʣʽʡʩʢʦ-ʇʽʚʥʽʯʥʦʥʽʤʝʮʴʢʦ-ʇʦʣʴʩʴʢʽ ʢʘʣʝʜʦʥʽʜʠ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʢʨʘʡʥʽʡ ʧʽʚʥʦʯʽ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ 

ʚʠʜʽʣʷʻʪʴʩʷ ɻʝʙʨʽʜʩʴʢʠʡ ʤʘʩʠʚ ï ʯʘʩʪʠʥʘ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʃʘʚʨʝʥʪʽʷ. 

ʆʙʣʘʩʪʴ ɭʚʨʦʧʝʡʩʴʢʠʭ ʛʝʨʮʠʥʽʜ (ʚʘʨʠʩʮʠʜ), ʘʙʦ ɻʝʨʮʠʥʩʴʢʘ ɭʚʨʦʧʘ ʚʢʣʶʯʘʻ ʉʝʨʝʜʥʴʦʻʚʨʦʧʝʡʩʴʢʫ 

ʩʢʣʘʜʯʘʩʪʫ ʩʠʩʪʝʤʫ ʽ ʩʢʣʘʜʯʘʩʪʫ ʩʠʩʪʝʤʫ ʛʝʨʮʠʥʽʜ ɻʦʥʜʚʘʥʠ. ʂʨʽʤ ʪʦʛʦ, ʚʝʣʠʢʽ ʪʝʨʠʪʦʨʽʾ ʩʝʨʝʜ 

ʛʝʨʮʠʥʩʴʢʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ ʟʘʡʤʘʶʪʴ ʛʨʝʥʚʽʣʴʩʴʢʦ-ʢʘʜʦʤʩʴʢʽ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ: ɹʦʛʝʤʩʴʢʠʡ, 

ʈʝʡʥʩʴʢʠʡ, ʐʚʘʨʮʚʘʣʴʜ, ɺʦʛʝʟʠ, ɸʨʤʦʨʽʢʘʥʩʴʢʠʡ, ɯʙʝʨʽʡʩʴʢʠʡ. ʏʘʩʪʠʥʘ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʩʝʨʝʜʠʥʥʠʭ 

ʤʘʩʠʚʽʚ, ʢʘʣʝʜʦʥʩʴʢʠʭ ʽ ʛʝʨʮʠʥʩʴʢʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʧʝʨʝʢʨʠʚʘʶʯʠʩʴ ʦʩʘʜʦʚʠʤ 

ʯʦʭʣʦʤ, ʫʪʚʦʨʶʶʪʴ ɿʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʫ ʤʦʣʦʜʫ ʧʣʘʪʬʦʨʤʫ (ɿɭʇ). ɺʽʜ ʜʘʚʥʴʦʾ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ 

ʧʣʘʪʬʦʨʤʠ (ʉɭʇ) ʚʦʥʘ ʚʽʜʜʽʣʷʻʪʴʩʷ ʊʨʘʥʩʻʚʨʦʧʝʡʩʴʢʦʶ ʩʫʪʫʨʦʶ ʘʙʦ ʣʽʥʽʻʶ ʊʝʡʩʝʡʨʝ-ʊʦʨʥʢʚʽʩʪʘ. 

ɿɭʇ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʉɭʇ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʦʥʰʝʥʦʶ ʟʝʤʥʦʶ ʢʦʨʦʶ (28-36 ʢʤ) ʽ ʧʽʜʚʠʱʝʥʠʤ 

ʪʝʧʣʦʚʠʤ ʧʦʪʦʢʦʤ. 

https://upload.wikimedia.org/wikipedia/commons/5/52/1941-StilleH.jpg
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ʈʠʩ. 2.44. ʉʭʝʤʘʪʠʯʥʘ ʪʝʢʪʦʥʽʯʥʘ ʢʘʨʪʘ ɭʚʨʦʧʠ, ʷʢʘ ʜʝʤʦʥʩʪʨʫʻ çʢʦʣʘʞè ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʽ ʬʘʥʝʨʦʟʦʡʩʴʢʠʭ 

ʪʝʨʝʡʥʽʚ (Plant et al., 2005)  
http://www.gtk.fi/publ/foregsatlas/ 
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ʉʪʨʘʪʠʛʨʘʬʽʷ. ʄʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʥʠʞʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʥʘ ʧʽʚʥʦʯʽ 

ʐʦʪʣʘʥʜʽʾ, ɻʝʙʨʽʜʩʴʢʠʭ ʽ ʐʝʪʣʘʥʩʴʢʠʭ ʦʩʪʨʦʚʘʭ. ʎʽ ʨʘʡʦʥʠ ʚʚʘʞʘʶʪʴʩʷ ʯʘʩʪʠʥʦʶ ʜʦʢʝʤʙʨʽʡʩʴʢʦʾ 

ʧʣʘʪʬʦʨʤʠ ʃʘʚʨʝʥʪʽʷ (ʘʙʦ ʛʽʧʦʪʝʪʠʯʥʦʾ ʧʣʘʪʬʦʨʤʠ ɽʨʽʘ), ʷʢʘ ʦʭʦʧʣʶʚʘʣʘ ʜʦʢʝʤʙʨʽʡ ˆʨʝʥʣʘʥʜʽʾ ʪʘ 

ʇʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ɿʦ ʥʘʟʚʦʶ ʦ. ʃʴʶʽʩ  ʧʦʨʦʜʠ ʚ ʐʦʪʣʘʥʜʽʾ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʛʥʝʡʩʦʚʠʡ 

ʢʦʤʧʣʝʢʩ ʃʴʶʽʩ (Lewisian Gneiss Complex). ɺʽʥ ʚʢʣʶʯʘʻ ʘʨʭʝʡʩʴʢʽ ʛʨʘʥʦʜʽʦʨʠʪʦʚʽ ʪʦʥʘʣʽʪʦʚʽ ʽ 

ʘʤʬʽʙʦʣʽʪʦʚʽ ʛʥʝʡʩʠ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʥʘ ʘʤʬʽʙʦʣʽʪʦʚʽʡ ʽ ʛʨʘʥʫʣʽʪʦʚʽʡ ʩʪʘʜʽʷʭ ʤʝʪʘʤʦʨʬʽʟʤʫ, ʘ ʪʘʢʦʞ 

ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ ʛʨʘʥʦʜʽʦʨʠʪʽʚ, ʜʽʦʨʠʪʽʚ, ʤʘʬʽʪʽʚ ʪʘ ʫʣʴʪʨʘʤʘʬʽʪʽʚ. ɺʽʢ ʛʥʝʡʩʽʚ ʟʘ ʮʠʨʢʦʥʘʤʠ (U/Pb 

ʤʝʪʦʜ) ʩʪʘʥʦʚʠʪʴ 3,1-2,7 Gʘ. ʇʽʟʥʽʰʝ ʮʽ ʧʦʨʦʜʠ ʙʫʣʠ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʧʝʨʝʨʦʙʣʝʥʽ ʽ ʽʥʪʨʫʜʦʚʘʥʽ ʛʨʘʥʽʪʘʤʠ 

ʽ ʧʝʛʤʘʪʠʪʘʤʠ.  

ʅʝʦʧʨʦʪʝʨʦʟʦʡ. ʉʪʨʘʪʠʛʨʘʬʽʯʥʦ ʚʠʱʝ ʛʥʝʡʩʽʚ ʃʴʶʽʩ ʚ ʐʦʪʣʘʥʜʽʽʾ ʽ ɯʨʣʘʥʜʽʾ ʥʝʟʛʽʜʥʦ ʘʙʦ ʟ 

ʪʝʢʪʦʥʽʯʥʠʤʠ ʢʦʥʪʘʢʪʘʤʠ ʨʦʟʤʽʱʫʻʪʴʩʷ ʩʫʧʝʨʛʨʫʧʘ ʄʦʡʥ (Moine Supergroup), ʷʢʘ ʩʢʣʘʜʝʥʘ 

ʩʣʶʜʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʽ ʤʝʪʘʤʦʬʽʟʦʚʘʥʠʤʠ ʢʚʘʨʮ-ʧʦʣʴʦʚʦʰʧʘʪʦʚʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ (ʢʚʘʨʮʠʪʘʤʠ) ʟ 

ʪʦʥʢʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʤʘʨʤʫʨʽʚ. ɺ ʨʷʜʽ ʨʘʡʦʥʽʚ ʩʫʧʝʨʛʨʫʧʘ ʩʢʣʘʜʝʥʘ ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʠʤʠ ʛʥʝʡʩʘʤʠ ʽ 

ʩʣʘʥʮʷʤʠ. ɰʾ ʪʦʚʱʠʥʘ ï 3,5-6,3 ʢʤ. ʇʦ ʧʨʦʩʪʷʛʘʥʥʶ ʩʫʧʝʨʛʨʫʧʘ ʟʘʤʽʱʫʻʪʴʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ʩʫʧʝʨʛʨʫʧʠ ʊʦʨʨʽʜʦʥ (Torridonian Supergroup), ʷʢʽ ʟ ʨʽʟʢʦʶ ʢʫʪʦʚʦʶ ʥʝʟʛʽʜʥʽʩʪʶ ʟʘʣʷʛʘʶʪʴ 

ʥʘ ʛʥʝʡʩʘʭ ʃʴʶʽʩ. ʎʝ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʧʽʩʢʦʚʠʢʠ ʽ ʘʨʛʽʣʽʪʠ ʟ ʣʽʥʟʘʤʠ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ ʤʽʥʣʠʚʦʾ 

ʪʦʚʱʠʥʠ (ʜʦ 2,8 ʢʤ). ɯʟʦʪʦʧʥʽ ʜʘʪʫʚʘʥʥʷ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʬʘʫʥʽʩʪʠʯʥʠʭ ʨʝʰʪʦʢ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʚʽʢ ʩʫʧʝʨʛʨʫʧ ʄʦʡʥ ʽ ʊʦʨʨʽʜʦʥ. ʅʝʟʛʽʜʥʦ ʥʘ ʧʦʨʦʜʘʭ ʮʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʟʘʣʷʛʘʻ 

ʩʫʧʝʨʛʨʫʧʘ ɼʘʣʴʨʝʜ (ʨʠʩ. 2.45). ɺʦʥʘ ʤʘʻ ʚʝʣʠʢʫ ʪʦʚʱʠʥʫ (5-12 ʢʤ) ʽ ʩʢʣʘʜʝʥʘ ʢʚʘʨʮʠʪʘʤʠ, ʩʣʘʥʮʷʤʠ, 

ʬʽʣʽʪʘʤʠ, ʚʘʧʥʷʢʘʤʠ ʽ ʜʦʣʦʤʽʪʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʣʫʥʥʠʭ ʢʦʥʛʣʦʤʝʨʘʪʽʚ ʣʴʦʜʦʚʠʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʪʘ ʪʽʣʘʤʠ ʤʝʪʘʜʦʣʝʨʠʪʽʚ. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ɼʘʣʴʨʝʜʫ ʤʽʩʪʠʪʴ ʬʘʫʥʫ ʪʨʽʣʦʙʽʪʽʚ ʽ ʪʦʤʫ ʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʥʠʞʥʴʦʛʦ ʢʝʤʙʨʽʶ. 

 

 
 

ʈʠʩ. 2.45. ɺʠʭʦʜʠ ʬʦʨʤʘʮʽʾ ɼʘʣʴʨʝʜ ʥʘ ʫʟʙʝʨʝʞʞʽ ʇʽʚʥʽʯʥʦʛʦ ʤʦʨʷ. ʐʦʪʣʘʥʜʽʷ, ʌʨʝʡʟʝʨʙʦʨʦ, ʧʦʙʣʠʟʫ ʄʫʟʝʶ ʤʘʷʢʽʚ 

(ʌʦʪʦ ʘʚʪʦʨʘ, 2023) 

 

ʑʝ ʦʜʠʥ ʨʘʡʦʥ ʨʦʟʚʠʪʢʫ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʨʽʜ ʨʦʟʤʽʱʝʥʠʡ ʚ ɸʥʛʣʽʡʩʴʢʦʤʫ ʄʽʜʣʝʥʜʽ, ʜʝ ʚʠʜʽʣʷʶʪʴ 

ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ ʘʙʦ ʤʽʢʨʦʢʨʘʪʦʥ. ɺʽʥ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʧʝʨʝʢʨʠʪʠʡ ʧʝʨʤʦ-

ʪʨʽʘʩʦʚʠʤʠ ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ʽ ʚʠʚʯʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʟʘʚʜʷʢʠ ʙʫʨʽʥʥʶ. ʅʝʚʝʣʠʢʽ ʚʠʭʦʜʠ ʜʦʢʝʤʙʨʽʶ 

ʩʢʣʘʜʝʥʽ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʤʘʛʤʘʪʦʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʩʢʣʘʜʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ɻʝʙʨʽʜʩʴʢʦʛʦ, ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ ʄʽʜʣʝʥʜ ʽʥʢʦʣʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʢʨʘʡʥʷ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ 

ʉɭʇ. ʇʨʦʪʝ ʘʥʛʣʽʡʩʴʢʽ ʛʝʦʣʦʛʠ ʚʚʘʞʘʶʪʴ ʡʦʛʦ ʯʘʩʪʠʥʦʶ ʚʫʣʢʘʥʽʯʥʦʾ ʜʫʛʠ ɸʚʘʣʦʥʽʷ, ʱʦ ʨʦʟʤʽʱʫʚʘʣʘʩʴ 
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ʥʘ ʧʽʚʥʽʯʥʽʡ ʦʢʨʘʾʥʽ ɻʦʥʜʚʘʥʠ. ɺ ɯʨʣʘʥʜʩʴʢʦʤʫ ʤʦʨʽ ʥʘ ʦ. ɸʥʛʣʩʽ ʧʦʙʣʠʟʫ ʫʟʙʝʨʝʞʞʷ ʋʝʣʴʩʫ 

ʚʠʜʽʣʷʻʪʴʩʷ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʢʦʤʧʣʝʢʩ ʄʦʥʘ, ʷʢʠʡ ʩʢʣʘʜʝʥʠʡ ʛʥʝʡʩʘʤʠ, ʤʝʪʘʦʩʘʜʦʚʠʤʠ ʽ 

ʤʝʪʘʚʫʣʢʘʥʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ. 

ɺ ɻʝʨʮʠʥʩʴʢʽʡ ɭʚʨʦʧʽ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. ɺʦʥʠ 

ʩʢʣʘʜʝʥʽ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʴ ʧʨʦʪʷʛʦʤ ʢʘʜʦʤʩʴʢʦʛʦ (500 ʜʦ 670 ʄʘ) ʪʘ ʙʽʣʴʰ 

ʜʘʚʥʴʦʛʦ ʛʨʝʥʚʽʣʴʩʴʢʦʛʦ (ca. 0,9ï1,3 Ga) ʮʠʢʣʽʚ (ʨʠʩ. 2.46). 

 

 
 

ʈʠʩ. 2.46. ʈʦʟʤʽʱʝʥʥʷ ʢʘʜʦʤʩʴʢʠʭ ʩʝʨʝʜʠʥʥʠʭ ʤʘʩʠʚʽʚ (ʪʝʨʝʡʥʽʚ) ʫ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ (Neubauer, 2014) 

 

ɹʦʛʝʤʩʴʢʠʡ (ʏʝʩʴʢʠʡ) ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʦʙʫʜʦʚʘʥʠʡ ʤʦʣʜʘʥʫʙʽʮʴʢʦʶ 

ʩʫʧʝʨʛʨʫʧʦʶ ʘʙʦ ʄʦʣʜʘʥʫʙʽʢʦʤ. ʉʫʧʝʨʛʨʫʧʘ ʜʽʣʠʪʴʩʷ ʥʘ ʥʠʞʥʶ ʽ ʚʝʨʭʥʶ ʛʨʫʧʠ. ʅʠʞʥʽʡ 

ʄʦʣʜʘʥʫʙʽʢʫʤ (6 ʢʤ) ʩʢʣʘʜʝʥʠʡ ʤʝʪʘʧʝʣʽʪʘʤʠ, ʤʝʪʘʛʨʘʫʚʘʢʢʘʤʠ, ʙʽʤʦʜʘʣʴʥʠʤʠ ʚʫʣʢʘʥʽʪʘʤʠ ʽ 

ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʷʢʽ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʫ ʘʤʬʽʙʦʣʽʪʦʚʠʽʡ ʽ ʛʨʘʥʫʣʽʪʦʚʽʡ ʬʘʮʽʷʭ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʤʝʪʘʤʦʨʬʽʟʤʫ. ɺʝʨʭʥʽʡ ʄʦʣʜʘʥʫʙʽʢʫʤ (2 ʢʤ) ʩʢʣʘʜʝʥʠʡ ʢʚʘʨʮʠʪʘʤʠ, ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʚ ʝʧʽʜʦʪ-

ʘʤʬʽʙʦʣʽʪʦʚʽʡ ʬʘʮʽʾ.  

ɺʠʭʦʜʠ ʄʦʣʜʘʥʫʙʽʢʫʤʘ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʥʘ ʟʘʭʽʜ ʯʝʨʝʟ ʐʚʘʨʮʚʘʣʴʜ, ɺʦʛʝʟʠ ʜʦ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʌʨʘʥʮʫʟʴʢʦʛʦ ʽ ɸʨʤʦʨʽʢʘʥʩʴʢʦʛʦ (ɹʨʝʪʦʥʩʴʢʦʛʦ) ʤʘʩʠʚʽʚ. ʆʩʪʘʥʥʽʡ ʧʝʨʝʩʽʢʘʻ ʃʘ-ʄʘʥʰ ʽ 

ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʚ ʂʦʨʥʫʦʣʽ.  

ʋ ʤʝʞʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʌʨʘʥʮʫʟʴʢʦʛʦ ʽ ɸʨʤʦʨʽʢʘʥʩʴʢʦʛʦ ʤʘʩʠʚʽʚ ʚʠʜʽʣʷʻʪʴʩʷ ɹʨʽʦʚʝʨ ï ʤʦʞʣʠʚʠʡ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʡ ʘʥʘʣʦʛ ʄʦʣʜʘʥʫʙʽʢʦʤʫ. ʗʢ ʽ ʄʦʜʘʥʫʙʽʢʫʤ ʚʽʥ ʜʽʣʠʪʴʩʷ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ. ʅʠʞʥʷ ʯʘʩʪʠʥʘ 

ʨʦʟʨʽʟʫ (ʥʠʞʥʽʡ ɹʨʽʦʚʝʨ) ʩʢʣʘʜʝʥʘ ʙʽʤʦʜʘʣʴʥʠʤʠ ʚʫʣʢʘʥʽʪʘʤʠ, ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʧʽʱʘʥʦ-ʘʣʝʚʨʠʪʦ-

ʢʨʝʤʝʥʠʩʪʦ-ʩʣʘʥʮʝʚʠʤʠ ʧʦʨʦʜʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʜʦʣʦʤʽʪʽʚ. ɺʝʨʭʥʽʡ ɹʨʽʦʚʝʨ ï ʮʝ ʧʝʨʚʘʞʥʦ ʬʣʽʰʦʾʜʥʦ-

ʛʨʘʫʚʘʢʢʦʚʽ ʢʦʤʧʣʝʢʩʠ, ʱʦ ʚʤʽʱʫʶʪʴ ʧʨʦʰʘʨʢʠ ʪʽʣʽʪʽʚ. ɹʨʽʦʚʝʨ ʥʘ ʧʽʚʥʦʯʽ ɹʨʝʪʘʥʽ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ 

ʙʽʣʴʰ ʜʘʚʥʽʭ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʦʜʘʭ ʧʝʥʪʝʚʨʽʡʩʴʢʦʾ ʩʫʧʝʨʛʨʫʧʠ (ʇʝʥʪʝʚʨʽʶ) ʚʽʢʦʤ 2,0-1,8 Ga.  

ɯʙʝʨʽʡʩʴʢʠʡ ʤʘʩʠʚ ʨʦʟʤʽʱʝʥʽʡ ʥʘ ʟʥʘʯʥʽʡ ʯʘʩʪʠʥʽ ʇʽʨʝʥʝʡʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ. ɺ ɯʩʧʘʥʽʾ ʚʠʜʽʣʷʻʪʴʩʷ 

ʟʦʥʘ ʂʦʨʫʥʘ, ʫ ʤʝʞʘʭ ʷʢʦʾ ʥʘ ʧʦʚʝʨʭʥʶ ʚʠʭʦʜʷʪʴ ʦʨʪʦʛʥʝʡʩʠ, ʧʘʨʘʛʥʝʡʩʠ, ʭʣʦʨʠʪʦʚʽ ʩʣʘʥʮʽ. ʅʘ 

ʪʝʨʠʪʦʨʽʾ ʇʦʨʪʫʛʘʣʽʾ ʨʦʟʪʘʰʦʚʘʥʠʡ ʤʘʩʠʚ ɽʚʦʨʘ, ʩʢʣʘʜʝʥʠʡ ʘʤʬʽʙʦʣʽʪʦʚʠʤʠ ʩʣʘʥʮʷʤʠ, ʘʤʬʽʙʦʣʽʪʘʤʠ, 

ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʚʘʧʥʷʢʘʤʠ. ʎʽ ʧʦʨʦʜʠ ʟʜʝʙʽʣʴʰʦʛʦ ʚʽʜʥʦʩʷʪʴ ʜʦ ʥʝʦʧʨʦʪʝʨʦʟʦʶ, ʧʨʠ ʮʴʦʤʫ ʾʭ ʚʠʩʦʢʠʡ 

ʤʝʪʘʤʦʨʬʽʟʤ ʧʦʚôʷʟʫʶʪʴ ʟ ʚʧʣʠʚʦʤ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʣʠʩʴ ʥʘ ʛʝʨʮʠʥʩʴʢʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ. ɹʽʣʴʰʘ 

ʯʘʩʪʠʥʘ ʦʩʪʨʦʚʽʚ ʂʦʨʩʠʢʘ ʽ ʉʘʨʜʽʥʽʷ ʻ ʩʝʨʝʜʠʥʥʠʤʠ ʤʘʩʠʚʘʤʠ ʛʝʨʮʠʥʩʴʢʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ, ʱʦ ʻ 

ʚʽʜʪʦʨʛʥʫʪʠʤʠ ʯʘʩʪʠʥʘʤʠ ɯʙʝʨʽʡʩʴʢʦʛʦ ʤʘʩʠʚʫ.  
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ʅʝʦʧʨʪʝʨʦʟʦʡ ʉʢʘʥʜʠʥʘʚʩʴʢʠʭ ʂʘʣʝʜʦʥʽʜ ʧʨʘʜʩʪʘʚʣʝʥʠʡ ʩʧʘʨʘʛʤʽʪʦʚʠʤ ʢʦʤʧʣʝʢʦʤ (sparagmite 

sequence), ʷʢʠʡ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʩʢʣʘʜʯʘʩʪʦʩʪʽ. ʋ ʌʽʥʤʘʨʢʝʥʽ ʚʽʥ ʜʽʣʠʪʴʩʷ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ. ʅʠʞʥʷ ʯʘʩʪʠʥʘ 

ʢʦʤʧʣʝʢʩʫ ʩʢʣʘʜʝʥʘ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʛʨʘʫʚʘʢʢʘʤʠ, ʘʨʢʦʟʘʤʠ ʽ ʜʦʣʦʤʽʪʘʤʠ, ʚʝʨʭʥʷ ï ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, 

ʪʦʥʢʦʟʝʨʥʠʠʩʪʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ, ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʽ ʜʽʘʤʽʢʪʠʪʘʤʠ. ɼʝʬʦʨʤʦʚʘʥʠʡ ʩʧʘʨʘʛʤʽʪʦʚʠʡ 

ʢʦʤʧʣʝʢʩ ʣʝʞʠʪʴ ʥʘ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʥʝʟʛʽʜʥʦ, ʘʙʦ ʤʘʻ ʪʝʢʪʦʥʽʯʥʽ ʢʦʥʪʘʢʪʠ. ʁʦʛʦ 

ʪʦʚʱʠʥʘ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 3 ʢʤ.  

ʇʘʣʝʦʟʦʡ. ʂʝʤʙʨʽʡʩʴʢʘ ʩʠʩʪʝʤʘ, ʷʢ ʽ ʩʠʣʫʨʽʡʩʴʢʘ, ʚʧʝʨʰʝ  ʚʠʜʽʣʝʥʘ ʚ ʋʝʣʴʩʽ ʟʘʚʜʷʢʠ ʜʦʩʣʽʜʞʝʥʥʷʤ 

ɸʜʘʤʘ ʉʝʜʞʚʽʢʘ (1835 ʨ.). ɺ ʩʪʨʘʪʦʪʠʧʦʚʠʭ ʨʦʟʨʽʟʘʭ ʋʝʣʴʩʫ ʽ ɸʥʛʣʽʾ ʚʠʜʽʣʷʻʪʴʩʷ ʪʨʠ ʨʝʛʽʦʥʘʣʴʥʽ 

ʧʽʜʨʦʟʜʽʣʠ (ʩʝʨʽʾ), ʷʢ ʬʘʢʪʠʯʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʜʜʽʣʘʤ ʢʝʤʙʨʽʡʩʴʢʦʾ ʩʠʩʪʝʤʠ. ʅʝʟʛʽʜʥʦ ʥʘ ʜʦʢʝʤʙʨʽʾ 

ʟʘʣʷʛʘʶʪʴ ʢʦʥʛʣʦʤʝʨʘʪʠ, ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʧʽʩʢʦʚʠʢʘʤʠ ʽ ʩʣʘʥʮʷʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʬʦʩʬʘʪʠʟʦʚʘʥʠʭ 

ʚʘʧʥʷʢʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʨʝʰʪʢʠ ʪʨʽʣʦʙʽʪʽʚ (ʉʝʨʽʷ ʂʦʤʣʝʡ) ʪʦʚʱʠʥʦʶ 500 ʤ. ʋ ʩʢʣʘʜʽ ʥʘʩʪʫʧʥʦʾ ʩʝʨʽʾ (ʉʝʥʪ-

ɼʝʚʽʜ) ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʩʢʦʚʠʢʠ ʽ ʯʦʨʥʽ ʩʣʘʥʮʽ. ɰʾ ʪʦʚʱʠʥʘ ï 800 ʤ. ʑʝ ʚʠʱʝ ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʣʠʪʯʘʩʪʽ 

ʧʽʩʢʦʚʠʢʠ ʩʝʨʽʾ ʄʝʨʽʦʥʝʪ ʟ ʣʽʥʛʫʣʘʤʠ (ʙʽʣʷ 1500 ʤ). ʗʢ ʧʨʦ ʮʝ ʡʰʣʦʩʷ ʚʠʱʝ, ʢʝʤʙʨʽʡʩʴʢʽ ʚʽʜʢʣʘʜʠ 

ʧʦʰʠʨʝʥʽ ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʐʦʪʣʘʥʜʽʾ ʽ ʇʽʚʥʽʯʥʦʾ ɯʨʣʘʥʜʽʾ, ʜʝ ʩʢʣʘʜʘʶʪʴ ʚʝʨʭʠ ʩʝʨʽʾ ɼʘʣʴʨʝʜ (0,5 ʢʤ). 

ʇʽʚʜʝʥʥʽʰʝ, ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ  ʥʘ ɸʨʤʦʨʽʢʘʥʩʴʢʦʤʫ ʽ 

ɹʦʛʝʤʩʴʢʦʤʫ ʤʘʩʠʚʘʭ ʢʝʤʙʨʽʡ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʢʘʜʦʤʩʴʢʦʤʫ ʬʫʥʜʘʤʝʥʪʽ. ɺʽʥ ʩʢʣʘʜʝʥʠʡ 

ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ ʽ ʩʣʘʥʮʷʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʨʝʰʪʢʠ ʪʨʽʣʦʙʽʪʽʚ ʽ 

ʘʨʭʽʦʮʽʘʪ ʽ ʡʦʛʦ ʪʦʚʱʠʥʘ ʚ ʮʠʭ ʨʘʡʦʥʘʭ ï 1,5-2,0 ʢʤ. 

ʅʘ ʧʽʚʜʥʽ ʎʝʥʪʨʘʣʴʥʦʛʦ ʌʨʘʥʮʫʟʴʢʦʛʦ ʤʘʩʠʚʫ ʚʠʚʯʝʥʦ ʜʦʚʦʣʽ ʧʦʚʥʠʡ ʨʦʟʨʽʟ ʢʝʤʙʨʽʶ ʫ ʚʽʜʦʤʦʤʫ 

ʨʦʟʨʽʟʽ ʏʦʨʥʦʾ ʛʦʨʠ. ʊʫʪ ʢʝʤʙʨʽʡ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʜʦʢʝʤʙʨʽʾ. ʅʠʞʥʷ ʡʦʛʦ ʯʘʩʪʠʥʘ ʩʢʣʘʜʝʥʘ 

ʧʽʩʢʦʚʠʢʘʤʠ, ʩʣʘʥʮʷʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʢʠʩʣʠʭ ʚʫʣʢʘʥʽʪʽʚ. ʋ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ 

ʧʝʨʝʚʘʞʘʶʪʴ ʚʘʧʥʷʢʠ ʟ ʨʝʰʪʢʘʤʠ ʪʨʽʣʦʙʽʪʽʚ ʽ ʘʨʭʝʦʮʽʘʪ, ʷʢʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʟ 

ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʦʚʠʭ ʩʣʘʥʮʽʚ ʟ ʪʨʽʣʦʙʽʪʘʤʠ ʩʝʨʝʜʥʴʦʛʦ ʢʝʤʙʨʽʶ. ʊʦʚʱʠʥʘ ʢʝʤʙʨʽʶ ʏʦʨʥʦʾ ʢʦʨʠ 

ʧʝʨʝʚʠʱʫʻ 2 ʢʤ. ʉʭʦʞʽ ʨʦʟʨʽʟʠ ʢʝʤʙʨʽʶ ʦʧʠʩʘʥʽ ʽ ʥʘ ʦ. ʉʘʨʜʽʥʽʷ. 

ʅʘ ʇʽʨʝʥʝʡʩʴʢʦʤʫ ʧ-ʚʽ ʩʝʨʝʜʥʷ ʢʘʨʙʦʥʘʪʥʘ ʪʦʚʱʘ ʢʝʤʙʨʽʶ ʟʘʤʽʱʫʻʪʴʩʷ ʧʽʩʢʦʚʠʢʘʤʠ ʽ ʽʙʝʨʽʡʩʴʢʠʡ 

ʢʝʤʙʨʽʡ ʩʪʘʻ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʪʝʨʠʛʝʥʥʠʤ ʽ ʜʦʩʷʛʘʻ ʟʥʘʯʥʦʾ ʪʦʚʱʠʥʠ (10 ʢʤ). ʆʢʨʝʤʽ ʽʥʪʝʨʚʘʣʠ ʨʦʟʨʽʟʫ 

ʤʽʩʪʷʪʴ ʬʘʫʥʫ ʪʨʽʣʦʙʽʪʽʚ. 

ʆʨʜʦʚʠʢ ʷʢ ʩʘʤʦʩʪʽʡʥʘ ʩʠʩʪʝʤʘ ʚʠʜʽʣʝʥʠʡ ʘʥʛʣʽʡʩʴʢʠʤ ʛʝʦʣʦʛʦʤ ʏʘʣʴʟʦʤ ʃʝʚʧʦʨʪʦʤ (Lapworth) ʚ 

1879 ʨ. ʇʦʯʘʪʢʦʚʦ ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ ʥʝ ʚʽʜʥʦʩʠʣʠ ʚʽʜʢʣʘʜʠ ʪʨʝʤʘʜʦʮʴʢʦʾ ʩʝʨʽʾ, ʱʦ ʟʘʨʘʟ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʦʨʜʦʚʠʢʫ, ʘ ʜʦ ʮʴʦʛʦ ʨʦʟʛʣʷʜʘʣʘʩʴ ʫ ʩʢʣʘʜʽ ʢʝʤʙʨʽʶ. ɺ ʩʪʨʘʪʦʪʠʧʦʚʦʤʫ ʨʦʟʨʽʟʽ ʦʨʜʦʚʠʢ ʩʢʣʘʜʝʥʠʡ 

ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʽ ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ï ʪʫʬʘʤʠ, ʩʣʘʥʮʷʤʠ ʽ ʘʨʛʽʣʽʪʘʤʠ ʟ ʨʝʰʪʢʘʤʠ ʛʨʘʧʪʦʣʽʪʽʚ. ʁʦʛʦ 

ʪʦʚʱʠʥʘ ï ʜʦ 3,6 ʢʤ. ʄʘʢʩʠʤʘʣʴʥʦʾ ʪʦʚʱʠʥʠ (ʜʦ 12 ʢʤ) ʦʨʜʦʚʠʢ ʜʦʩʷʛʘʻ ʚ ʉʝʨʝʜʠʥʥʽʡ ʜʦʣʠʥʽ ɯʨʣʘʥʜʽʾ, 

ʜʝ ʫ ʡʦʛʦ ʩʢʣʘʜʽ ʧʝʨʝʚʘʞʘʶʪʴ ʢʦʥʛʣʦʤʝʨʘʪʠ, ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ, ʚʫʣʢʘʥʽʪʠ ʟ ʪʦʥʢʠʤʠ 

ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ.  

ɺ ɸʨʤʦʨʽʢʘʥʩʢʦʤʫ ʪʘ ʎʝʥʪʨʘʣʴʥʦʤʫ ʌʨʘʥʮʫʟʴʢʦʤʫ ʤʘʩʠʚʘʭ ʚ ʦʩʥʦʚʽ ʦʨʜʦʚʠʢʫ ʟʘʣʷʛʘʻ ʪʦʚʱʘ 

ɸʨʤʦʨʽʢʘʥʩʴʢʦʛʦ ʢʚʘʨʮʠʪʫ, ʚʠʱʝ ʨʦʟʤʽʱʫʻʪʴʩʷ ʪʦʚʱʘ ʛʣʠʥʠʩʪʠʭ ʩʣʘʥʮʽʚ ʦʩʘʜʦʚʠʤʠ ʟʘʣʽʟʥʠʤʠ ʨʫʜʘʤʠ. 

ɺ ʨʦʟʨʽʟʽ ʏʦʨʥʦʾ ʛʦʨʠ ʦʨʜʦʚʠʢ ʥʘʨʦʱʫʻ ʨʦʟʨʽʟ ʢʝʤʙʨʽʶ ʽ ʩʢʣʘʜʝʥʠʡ ʩʣʘʥʮʷʤʠ ʽ ʚʘʧʥʷʢʘʤʠ ʟ ʙʘʛʘʪʦʶ 

ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ. 

ʅʘ ʇʽʨʝʥʝʡʩʴʢʦʤʫ ʧʽʚʦʩʪʨʦʚʽ ʚ ʦʩʥʦʚʽ ʦʨʜʦʚʠʢʫ ʪʘʢ ʩʘʤʦ ʨʦʟʤʽʱʫʻʪʴʩʷ ɸʨʤʦʨʽʢʘʥʩʴʢʠʡ ʢʚʘʨʮʠʪ, 

ʱʦ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ ʤʦʨʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ ʩʣʽʜʘʤʠ ʦʨʜʦʚʠʮʴʢʦʛʦ 

ʟʣʝʜʝʥʽʥʥʷ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ. ʁʦʛʦ ʪʦʚʱʠʥʘ ï 1,5-2,0 ʢʤ.  

ʋ ʇʨʘʟʴʢʦʤʫ ʩʠʥʢʣʽʥʦʨʽʾ ʦʨʜʦʚʠʢ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʧʽʩʢʦʚʠʢʘʭ ʽ ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʽ ʩʣʘʥʮʷʭ ʟ 

ʨʝʰʪʢʘʤʠ ʢʝʤʙʨʽʡʩʴʢʠʭ ʪʨʽʣʦʙʽʪʽʚ. ʊʫʪ ʚʽʥ ʻ ʩʢʣʘʜʦʚʦʶ ʨʦʟʨʽʟʫ, ʷʢʠʡ ʥʘʟʚʘʥʠʡ ʥʘ ʯʝʩʪʴ ʬʨʘʥʮʫʟʴʢʦʛʦ 

ʛʝʦʣʦʛʘ ʧʘʣʝʦʟʦʻʤ ɹʘʨʨʘʥʜʘ (Barrande Joachim, ʧʫʙʣʽʢʘʮʽʾ 1846-1884 ʨʨ.). ʆʨʜʦʚʠʢ ʩʢʣʘʜʝʥʠʡ ʩʣʘʥʮʷʤʠ 

ʟ ʧʨʦʰʘʨʢʘʤʠ ʧʽʩʢʦʚʠʢʽʚ, ʷʢʘ ʤʽʩʪʠʪʴ ʛʨʘʧʪʦʣʽʪʠ ʽ ʨʦʟʯʣʝʥʦʚʘʥʠʡ ʥʘ ʷʨʫʩʠ.  

ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ɯʙʝʨʽʡʩʴʢʦʛʦ ʩʝʨʝʜʠʥʥʦʛʦ ʤʘʩʠʚʫ ʚʽʜʦʤʘ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʘ ʬʦʨʤʘʮʽʷ ʆʣʣʦ-

ʜʝ-ʉʘʧʦ (Ollo de Sapo, ʟ ʽʩʧ. çʞʘʙôʷʯʝ ʦʢʦè). ɺʦʥʘ ʩʢʣʘʜʝʥʘ ʤʝʪʘʦʩʘʜʦʚʠʤʠ ʪʘ ʤʝʪʘʚʫʣʢʘʥʽʯʥʠʤʠ 

ʧʦʨʦʜʘʤʠ. ʗʢ ʽ ɸʨʤʦʨʠʢʘʥʩʴʢʽ ʧʽʩʢʦʚʠʢʠ, ʪʦʚʱʘ ʤʘʻ ʦʨʜʦʚʠʮʴʢʠʡ ʚʽʢ (490-472 Ma).  

ɺ ʉʢʘʥʜʠʥʘʚʩʴʢʠʭ ʛʦʨʘʭ ʥʘ ʩʧʘʨʘʛʤʽʪʽ ʘʙʦ ʥʘ ʙʘʟʘʣʴʥʠʭ ʛʨʫʙʦʫʣʘʤʢʦʚʠʭ ʧʦʨʦʜʘʭ ʢʝʤʙʨʽʶ 

ʟʘʣʷʛʘʶʪʴ (ʟʥʠʟʫ): ʢʝʤʙʨʽʡʩʴʢʦ-ʦʨʜʦʚʠʮʴʢʘ ʪʦʚʱʘ ʟʙʘʛʘʯʝʥʠʭ ʆʈ ʯʦʨʥʠʭ ʪ.ʟ. ʛʘʣʫʥʦʚʠʭ ʩʣʘʥʮʽʚ (Alum 

Shale Formation) ʟ Dictionema (600-700 ʤ), ʪʦʚʱʘ ʦʩʥʦʚʥʠʭ ʚʫʣʢʘʥʽʪʽʚ (2-2,5 ʢʤ), ʪʝʨʠʛʝʥʥʦ-

ʚʫʣʢʘʥʦʛʝʥʥʽ ʧʦʨʦʜʠ (ʪʫʨʙʽʜʽʪʠ ʟ ʢʠʩʣʠʤʠ ʚʫʣʢʘʥʽʪʘʤʠ), ʬʣʶʚʽʘʣʴʥʽ ʧʽʩʢʦʚʠʢʠ, ʩʣʘʥʮʽ ̔  ʚʘʧʥʷʢʠ ʩʠʣʫʨʫ 

(1000 ʤ). ʋ ʌʽʥʤʘʨʢʝʥʽ ʦʨʜʦʚʠʢ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʢʣʘʜʝʥʠʡ ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʚʘʧʥʷʢʘʤʠ ʽ ʜʦʣʦʤʽʪʘʤʠ ʟ 
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ʨʝʰʪʢʘʤʠ ʬʘʫʥʠ, ʪʦʚʱʠʥʦʶ 4 ʢʤ. ʁʦʛʦ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʷʚʦʶ ʣʘʚ ʽ ʪʫʬʽʚ, 

ʢʦʥʛʣʦʤʝʨʘʪʽʚ ʽ ʧʽʩʢʦʚʠʢʽʚ (3 ʢʤ). ɿʘʚʝʨʰʫʻʪʴʩʷ ʨʦʟʨʽʟ ʧʽʩʢʦʚʠʢʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʪʽʣʽʪʽʚ ʦʨʜʦʚʠʮʴʢʦʛʦ 

ʚʽʢʫ (600 ʤ). ɺʩʽ ʮʽ ʪʦʚʱʽ ʟʘʣʷʛʘʶʪʴ ʫ ʧʦʨʫʰʝʥʦʤʫ ʟʘʣʷʛʘʥʥʽ, ʫʪʚʦʨʶʶʯʠ ʘʣʦʭʪʦʥʽ ʽ ʧʘʨʘʘʣʦʭʪʦʥʥʽ 

ʧʦʢʨʠʚʠ. 

ʉʠʣʫʨ ʚ ʋʝʣʴʩʽ ʥʘʨʦʱʫʻ ʨʦʟʨʽʟ ʦʨʜʦʚʠʢʫ. ʉʢʣʘʜʝʥʠʡ ʛʨʘʧʪʦʣʽʪʦʚʠʤʠ ʩʣʘʥʮʷʤʠ, ʚʘʧʥʷʢʘʤʠ, ʘ ʪʘʢʦʞ 

ʛʨʘʫʚʘʢʢʘʤʠ. ʁʦʛʦ ʩʪʨʘʪʠʛʨʘʬʽʷ ʙʘʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʛʨʘʧʪʦʣʽʪʦʚʽʡ ʟʦʥʘʣʴʥʦʪʽ; ʪʦʚʱʠʥʘ ʧʝʨʝʚʠʱʫʻ 

5 ʢʤ.  

ɼʝʚʦʥʩʴʢʘ ʩʠʩʪʝʤʘ ʚʧʝʨʰʝ ʚʠʜʽʣʝʥʘ ʚ ɸʥʛʣʽʾ ʈ. ʄʫʨʯʠʩʦʥʦʤ ʽ ɸ. ʉʝʜʞʚʽʢʦʤ (1839 ʨ.). ʋ ʇʽʚʜʝʥʥʽʡ 

ɸʥʛʣʽʾ ʜʝʚʦʥ ʩʢʣʘʜʘʶʪʴ ʤʦʨʩʴʢʽ ʚʽʜʢʣʘʜʠ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʝʣʴʩʫ ʘʣʶʚʽʘʣʴʥʽ ʧʽʩʢʠ ʽ ʢʦʥʛʣʦʤʝʨʘʪʠ 

ʪʦʚʱʠʥʦʶ 1,5-2 ʢʤ ʧʦʩʪʫʧʦʚʦ ʟʘʤʽʱʫʶʪʴʩʷ ʤʦʨʩʴʢʠʤʠ ʧʝʨʝʚʘʞʥʦ ʢʘʨʙʦʥʘʪʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ɼʝʚʦʥ 

ʪʫʪ ʜʽʣʠʪʴʩʷ ʥʘ ʜʘʫʥʪʦʥʩʴʢʫ, ʜʠʪʪʦʥʩʴʢʫ ʽ ʙʨʝʪʦʥʩʴʢʫ ʩʝʨʽʾ.  

ʅʘ ʧʽʚʥʦʯʽ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʜʝʚʦʥ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʘʚʥʽʤ ʯʝʨʚʦʥʠʤ ʧʽʩʢʦʚʠʢʦʤ ïʬʦʨʤʘʮʽʻʶ Old Red 

Sandstone. ʎʝ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʧʽʩʢʦʚʠʢʠ ʘʣʝʚʨʦʣʽʪʠ ʽ ʩʣʘʥʮʽ ʟ ʨʽʜʢʽʩʥʠʤʠ ʨʝʰʪʢʘʤʠ ʨʦʩʣʠʥ ʽ ʧʘʥʮʠʨʥʠʭ 

ʨʠʙ. ʊʦʚʱʠʥʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1000 ʜʦ 3700 ʤ (ʐʝʪʣʘʥʜʩʴʢʽ ʦ-ʚʠ). ʌʦʨʤʫʚʘʣʘʩʴ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʧʫʩʪʝʣʴʥʠʭ (ʟ ʦʟʝʨʘʤʠ) ʫʤʦʚʘʭ ʦʙʰʠʨʥʦʾ ʩʫʰʽ ï ʏʝʨʚʦʥʠʡ ʢʦʥʪʠʥʝʥʪ. ɺʽʥ ʚʠʥʠʢ ʧʽʩʣʷ ʢʘʣʝʜʦʥʩʴʢʦʛʦ 

ʦʨʦʛʝʥʝʟʫ ʽ ʦʭʦʧʣʶʚʘʚ ɯʨʣʘʥʜʽʶ, ʐʦʪʜʘʥʜʽʶ, ɹʘʣʪʽʡʩʴʢʠʡ ʱʠʪ, ʐʧʽʮʙʝʨʛʝʥ ʪʘ ʯʘʩʪʠʥʫ ˆʨʝʥʣʘʥʜʽʾ.  

ʇʽʚʜʝʥʥʽʰʝ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ɭʚʨʦʧʠ ʫʪʚʦʨʶʚʘʣʠʩʴ ʧʝʨʝʚʘʞʥʦ ʤʦʨʩʴʢʽ ʚʽʜʢʣʘʜʠ. ʊʘʢ, ʫ 

ɼʠʥʘʥʪʩʴʢʦʤʫ ʩʠʥʢʣʽʥʦʨʽʾ ʨʦʟʨʽʟ ʧʦʯʠʥʘʻʪʴʩʷ ʙʘʟʘʣʴʥʠʤ ʛʦʨʠʟʦʥʪʦʤ ʘʨʢʦʟʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ (10 ʤ), ʱʦ 

ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʢʝʤʙʨʽʾ-ʦʨʜʦʚʠʢʫ, ʚʠʱʝ ʨʦʟʤʽʱʫʶʪʴʩʷ ʩʪʨʦʢʘʪʽ ʩʣʘʥʮʽ ʽ ʧʽʩʢʦʚʠʢʠ ʟ ʨʝʰʪʢʘʤʠ ʨʠʙ 

(1,5-2,0 ʢʤ). ɺʽʜʢʣʘʜʠ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʥʠʞʥʴʦʛʦ ʚʽʜʜʽʣʫ ï ʧʽʩʢʦʚʠʢʠ ʽ ʤʦʨʩʴʢʽ (ʟ ʙʨʘʭʽʦʧʦʜʘʤʠ) 

ʩʣʘʥʮʽ. ʅʘʨʦʱʫʶʪʴ ʨʦʟʨʽʟʠ ʜʝʚʦʥʫ ʤʦʨʩʴʢʽ ʢʦʥʛʣʦʤʝʨʘʪʠ ʩʝʨʝʜʥʴʦʛʦ (ʝʤʩ-ʝʡʬʝʣʴ) ʽ ʨʠʬʦʛʝʥʥʽ ʚʘʧʥʷʢʠ 

ʟ ʙʘʛʘʪʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʢʘʤôʷʥʽʣʦʩʪʝʡ ʚʝʨʭʥʴʦʛʦ (ʬʨʘʥʩʴʢʠʡ-ʬʘʤʝʥʩʴʢʠʡ ʷʨʫʩʠ) 

ʚʽʜʜʽʣʽʚ.  

ʆʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʧʦʚʥʠʡ ʨʦʟʨʽʟ ʥʠʞʥʴʦʛʦ-ʩʝʨʝʜʥʴʦʛʦ ʧʘʣʝʦʟʦʶ ʚ ʤʦʨʩʴʢʠʭ ʬʘʮʽʷʭ ʚʠʚʯʝʥʠʡ ʫ 

ʤʝʞʘʭ ɹʦʛʝʤʩʴʢʦʛʦ ʩʝʨʝʜʠʥʥʦʛʦ ʤʘʩʠʚʫ (ʧʘʣʝʦʟʦʡ ɹʘʨʨʘʥʜʘ). ʅʝʟʛʽʜʥʦ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʢʝʤʙʨʽʾ ʪʫʪ 

ʟʘʣʷʛʘʶʪʴ ʦʨʜʦʚʠʮʴʢʽ, ʩʠʣʫʨʽʡʩʴʢʽ ʪʘ ʜʝʚʦʥʩʴʢʽ ʚʽʜʢʣʘʜʠ, ʙʘʛʘʪʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʬʘʫʥʦʶ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʌʨʘʥʮʽʾ, ɹʝʣʴʛʽʾ, ʌʈʅ ʽ ʏʝʭʽʾ ʨʦʟʤʽʱʫʶʪʴʩʷ ʩʪʨʘʪʦʪʠʧʠ ʷʨʫʩʽʚ ʜʝʚʦʥʩʴʢʦʾ ʩʠʩʪʝʤʠ.  

ʂʘʨʙʦʥ ʩʢʣʘʜʝʥʠʡ ʤʦʨʩʴʢʠʤʠ ʪʘ ʚʫʛʣʝʥʦʩʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ. ʋ ʟʘʭʽʜʥʽʡ ɭʚʨʦʧʽ ʚʠʜʽʣʷʻʪʴʩʷ 

ʨʝʛʽʦʥʘʣʴʥʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʧʽʜʨʦʟʜʽʣʠ ï ʜʠʥʘʥʪ, ʥʘʤʶʨ, ʚʝʩʪʬʘʣ, ʩʪʝʬʘʥ (ʨʠʩ. 2.47). 

  

 
 

ʈʠʩ. 2.47. ʈʝʛʽʦʥʘʣʴʥʘ ʩʪʨʘʪʠʛʨʘʬʽʷ ʢʘʨʙʦʥʫ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ 

 

ʇʨʠ ʮʴʦʤʫ ʜʠʥʘʥʪ ʽ ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʥʘʤʶʨʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʽʩʩʽʧʩʴʢʽʡ, ʘ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʥʘʤʶʨʫ, 

ʚʝʩʪʬʘʣ ʽ ʩʪʝʬʘʥ ï ʧʝʥʩʽʣʴʚʘʥʩʴʢʽʡ ʧʽʜʩʠʩʪʝʤʘʤ ʢʘʨʙʦʥʫ ʄʉʐ. ɺ ɹʝʣʴʛʽʾ ʨʦʟʤʽʱʫʶʪʴʩʷ ʩʪʨʘʪʦʪʠʧʠ 



127 
 

ʪʫʨʥʝʡʩʴʢʦʛʦ ʽ ʚʽʟʝʡʩʴʢʦʛʦ ʷʨʫʩʽʚ, ʱʦ ʦʙôʻʜʥʘʥʽ ʚ ʜʠʥʘʥʪ. ʋ ʩʪʨʘʪʦʪʠʧʦʚʽʡ ʤʽʩʮʝʚʦʩʪʽ ʜʠʥʘʥʪ 

ʩʢʣʘʜʝʥʠʡ ʤʦʨʩʴʢʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ ʟ ʙʘʛʘʪʦʶ ʽ ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʬʘʫʥʦʶ (ʨʠʩ. 2.48).  

 

 
 

ʈʠʩ. 2.48. ʈʦʟʢʨʠʪʽ ʢʘʨôʻʨʦʤ ʚʘʧʥʷʢʠ ʜʠʥʘʥʪʫ, ɹʝʣʴʛʽʷ (ʬʦʪʘ ʘʚʪʦʨʘ, 2011) 

 

ʂʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʜʠʥʘʥʪʫ ʤʘʶʪʴ ʪʘʢʦʞ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʥʘ ʧʽʚʥʦʯʽ ɭʚʨʦʧʠ ʽ ʋʝʣʴʩʽ ʽ ɸʥʛʣʽʾ. ɰʭ 

ʪʦʚʱʠʥʘ ʚ ʮʠʭ ʨʘʡʦʥʘʭ ï 1,5-2,5 ʢʤ. ʋ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ɯʨʣʘʥʜʽʾ ʢʘʨʙʦʥʘʪʥʽ ʬʘʮʽʾ ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ 

ʟʘʤʽʱʫʶʪʴʩʷ ʛʨʫʙʦʫʣʘʤʢʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ʽ ʯʦʨʥʠʤʠ ʩʣʘʥʮʷʤʠ ʂʫʣʴʤʘ ʪʦʚʱʠʥʦʶ 2,0-2,5 ʢʤ, ʩʝʨʝʜ ʷʢʠʭ 

ʪʨʘʧʣʷʶʪʴʩʷ ʛʣʠʙʦʢʦʚʦʜʥʽ ʙʽʦʛʝʨʤʠ ï ʫʦʣʩʦʨʪʩʴʢʽ ʙʫʛʨʠ (Waulsortian mud mounds).  

ʅʘʤʶʨ ʚ ɸʥʛʣʽʾ ʧʦʯʠʥʘʻʪʴʩʷ ɾʦʨʥʦʚʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ ʟʥʘʯʥʦʾ ʪʦʚʱʠʥʠ (1,0-1,5 ʢʤ), ʷʢʠʡ 

ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʚʫʛʣʝʥʦʩʥʦʶ ʪʦʚʱʝʶ (1,0 ʢʤ). ɺ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽʡ ɭʚʨʦʧʽ ʥʘ ʜʠʥʘʥʪʽ ʨʦʟʤʽʱʫʻʪʴʩʷ 

ʧʘʨʘʣʽʯʥʘ ʬʦʨʤʘʮʽʷ ʥʘʤʶʨʫ ʽ ʚʝʩʪʬʘʣʫ ʽ ʩʪʝʬʘʥʫ. ʉʫʤʘʨʥʘ ʪʦʚʱʠʥʘ ʢʘʨʙʦʥʫ ï 4-6 ʢʤ. 

ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʤʽʩʩʽʩʽʧʽʶ ʇʽʚʜʝʥʥʦʾ ʌʨʘʥʮʽʾ ʽ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʝʥʩʽʣʴʚʘʥʽʶ ʂʘʥʪʘʙʨʽʡʩʴʢʠʭ ʛʽʨ 

(ɯʙʝʨʽʡʩʴʢʠʡ ʧʽʚʦʩʪʨʽʚ) ʩʢʣʘʜʝʥʘ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʱʦ ʚʽʜʨʽʟʥʷʻ ʾʭ ʚʽʜ ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʽʚ 

ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ.  

ʇʝʨʤʩʴʢʽ ʚʽʜʢʣʘʜʠ ʚ ʥʠʞʥʽʡ ʽ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʚʠʜʽʣʷʶʪʴʩʷ ʷʢ ʯʝʨʚʦʥʠʡ ʣʝʞʝʥʴ (Rotliegend). ʎʝ 

ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʧʽʩʢʦʚʠʢʠ ʽ ʢʦʥʛʣʦʤʝʨʘʪʠ (ʜʦ 1,5 ʢʤ). ɺʝʨʭʠ ʧʝʨʤʽ ʚ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ ʩʢʣʘʜʝʥʽ 

ʝʚʘʧʦʨʠʪʘʤʠ ʮʝʭʰʪʝʡʥʫ (Zechstein), ʪʦʚʱʠʥʘ ʷʢʠʭ 2 ʢʤ. 

ʊʨʽʘʩ ʜʽʣʠʪʴʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʯʘʩʪʠʥʠ, ʱʦ ʧʨʠʙʣʠʟʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʜʜʽʣʘʤ: ʩʪʨʦʢʘʪʠʡ ʧʽʩʢʦʚʠʢ 

(Buntsandstein), ʨʘʢʦʚʠʥʥʠʡ ʚʘʧʥʷʢ (Muschelkalk) ʽ ʤʝʨʛʝʣʽ ï ʢʝʡʧʝʨ (Keuper). ɺʽʥ ʧʝʨʝʢʨʠʚʘʻ ʤʘʡʞʝ 

ʚʩʶ ʛʝʨʮʠʥʩʴʢʫ ɭʚʨʦʧʫ ʽ ʨʦʟʚʠʥʫʪʠʡ ʫ ʟʘʧʘʜʠʥʽ ʇʽʚʥʽʯʥʦʛʦ ʤʦʨʷ; ʡʦʛʦ ʪʦʚʱʠʥʘ ï ʜʦ 1 ʢʤ. 

ʖʨʘ ʧʦʰʠʨʝʥʘ ɸʥʛʣʦ-ʇʘʨʠʟʴʢʦʤʫ, ɸʢʚʽʪʘʥʩʴʢʦʤʫ, ʈʦʥʩʴʢʦʤʫ, ʐʚʘʙʩʴʢʦʤʫ ʙʘʩʝʡʥʽ, ʘ ʪʘʢʦʞ ʫ 

ʟʘʧʘʜʠʥʽ ʇʽʚʥʽʯʥʦʛʦ ʤʦʨʷ. ʅʠʞʥʽʡ ʚʽʜʜʽʣ ï ʩʣʘʥʮʽ ʟ ʘʤʦʥʽʪʘʤʠ, ʤʝʨʛʝʣʽ ʚʘʧʥʷʢʠ (230 ʤ), ʩʝʨʝʜʥʽʡ ʚʽʜʜʽʣ 

ï ʟʘʣʽʟʥʽ ʦʦʣʽʪʦʚʽ ʰʘʨʠ (ʣʦʪʘʨʽʥʛʩʴʢʽ ʟʘʣʽʟʥʽ ʨʫʜʠ), ʚʘʧʥʷʢʠ; ʚʝʨʭʥʽʡ ʚʽʜʜʽʣ ï ʚʘʧʥʷʢʠ, ʤʝʨʛʝʣʽ, ʛʣʠʥʠ. 

ʋ ʇʽʚʥʽʯʥʦʤʫ ʤʦʨʽ ʚ ʨʘʡʦʥʽ ʎʝʥʪʨʘʣʴʥʦʛʦ ʛʨʘʙʝʥʘ ʪʦʚʱʠʥʘ ʶʨʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 2000 ʤ, ʘ ʫ ʨʦʟʨʽʟʘʭ 

ʟôʷʚʣʷʶʪʴʩʷ ʟʙʘʛʘʯʝʥʽ ʆʈ ʯʦʨʥʽ ʛʣʠʥʠ ʢʽʤʝʨʠʜʞʫ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʽ. ɺ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʇʽʚʥʽʯʥʦʛʦ ʤʦʨʷ ʩʝʡʩʤʦʛʝʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ ʽ ʙʫʨʽʥʥʷʤ ʚʠʷʚʣʝʥʦ ʙʘʟʘʣʴʪʦʚʽ 

ʧʦʪʦʢʠ ʪʘ ʽʥʰʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʫʪʚʦʨʝʥʥʷ ʶʨʩʴʢʦ-ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʚʫʣʢʘʥʽʯʥʫ ʧʨʦʚʽʥʮʽʶ 

ʌʦʨʪʽʩ (Forties volcanic province) (Underhill & Richardson, 2006). 
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ʂʨʝʡʜʘ ʧʦʰʠʨʝʥʘ ʚ ʪʠʭ ʞʝ ʨʘʡʦʥʘʭ, ʜʝ ʽ ʶʨʘ. ɺ ɸʥʛʣʽʾ ʚʠʜʽʣʷʶʪʴʩʷ ʨʝʛʽʦʥʘʣʴʥʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ 

ʧʽʜʨʦʟʜʽʣʠ ʚʝʣʴʜ (ʥʝʦʢʦʤ-ʙʘʨʨʝʤ) ï  ʛʣʠʥʠ, ʛʦʣʴʪ (ʘʣʴʙ) ï  ʟʝʣʝʥʽ ʧʽʩʢʠ. ʅʘʡʙʽʣʴʰ ʧʦʚʥʽ ʨʦʟʨʽʟʠ ʚʠʚʯʝʥʽ 

ʫ ʇʽʚʥʽʯʥʦʤʫ ʤʦʨʽ, ʜʝ ʙʫʨʽʥʥʷʤ ʨʦʟʢʨʠʪʽ ʩʣʘʥʮʽ ʽ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʧʽʩʢʦʚʠʢʽʚ, 

ʪʦʚʱʠʥʦʶ 1,5-2,0 ʢʤ.  

ʂʘʡʥʦʟʦʡ ʥʘʨʦʱʫʻ ʨʦʟʨʽʟʠ ʟʘʧʘʜʠʥ ʽ ʛʨʘʙʝʥʽʚ. ɺ ʛʨʘʙʝʥʘʭ ʡʦʛʦ ʪʦʚʱʠʥʘ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʚʝʣʠʯʠʥ (ʜʦ 5 ʢʤ). ʇʘʣʝʦʛʝʥ ʩʬʦʨʤʫʚʘʚʩʷ ʧʽʩʣʷ ʧʝʨʝʨʚʠ. ɺʽʥ ʚʠʚʯʝʥʠʡ ʫ ʟʘʭʽʜʥʽʡ ʌʨʘʥʮʽʾ, ʧʽʚʜʝʥʥʦ-

ʩʭʽʜʥʽʡ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʇʦʣʴʱʽ, ʅʽʤʝʯʯʠʥʽ, ʇʽʚʥʽʯʥʦʤʫ ʤʦʨʽ. ʉʪʨʘʪʦʪʠʧʦʚʽ ʨʦʟʨʽʟʠ ʨʦʟʤʽʱʝʥʽ ʫ 

ʇʘʨʠʟʴʢʦʤʫ ʙʘʩʝʡʥʽ, ʜʝ ʚʠʜʽʣʷʶʪʴʩʷ ʥʠʞʥʽʡ (ʜʘʪʩʴʢʠʡ, ʤʦʥʩʴʢʠʡ, ʪʘʥʝʪʩʴʢʠʡ ʷʨʫʩʠ), ʩʝʨʝʜʥʽʡ 

(ʽʧʨʩʴʢʠʡ, ʣʶʪʝʪʩʴʢʠʡ, ʙʘʨʪʦʥʩʴʢʠʡ ʽ ʧʨʠʘʙʦʥʩʴʢʠʡ ʷʨʫʩʠ) ʪʘ ʚʝʨʭʥʽʡ (ʨʶʧʝʣʴʩʴʢʠʡ, ʭʘʪʪʩʴʢʠʡ ʷʨʫʩʠ) 

ʚʽʜʜʽʣʠ. ʉʢʣʘʜʝʥʠʡ ʚʘʧʥʷʢʘʤʠ, ʛʣʠʥʘʤʠ, ʧʽʩʢʘʤʠ, ʤʝʨʛʝʣʷʤʠ, ʛʽʧʩʘʤʠ, ʣʽʛʥʽʪʘʤʠ. ʅʘʡʙʽʣʴʰʘ ʪʦʚʱʠʥʘ 

ʬʽʢʩʫʶʪʴʩʷ ʫ ʈʝʡʥʩʴʢʦʤʫ ʪʘ ʈʦʥʩʴʢʦʤʫ ʛʨʘʙʝʥʘʭ ʽ ʫ ʇʽʚʥʽʯʥʦʤʫ ʤʦʨʽ (ʜʦ 1000 ʤ). ʇʦʪʦʢʠ ʙʘʟʘʣʴʪʦʚʠʭ 

ʣʘʚ ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ ʧʦʰʠʨʝʥʽ ʥʘ ʧʽʚʥʽʯʥʠʭ ʦʢʨʘʾʥʘʭ ɯʨʣʘʥʜʽʾ, ʐʦʪʣʘʥʜʽʾ ʪʘ ʌʘʨʝʨʩʴʢʠʭ ʦʩʪʨʦʚʘʭ. 

ʅʝʦʛʝʥ ʤʘʻ ʤʝʥʰʝ ʧʦʰʠʨʝʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʣʝʦʛʝʥʦʤ. ʄʽʦʮʝʥ ʩʢʣʘʜʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʛʣʠʥʠʩʪʠʤʠ 

ʽ ʛʣʘʫʢʦʥʽʪʦʚʠʤʠ ʧʽʩʢʘʤʠ, ʫ ʩʢʣʘʜʽ ʧʣʽʦʮʝʥʫ ʧʝʨʝʚʘʞʘʶʪʴ ʟʘʣʽʟʠʩʪʽ ʧʽʩʢʦʚʠʢʠ ʽ ʣʽʛʥʽʪʠ. ʆʣʽʛʦʮʝʥ-

ʤʽʦʮʝʥʦʚʽ ʚʫʣʢʘʥʽʪʠ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ɿʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʨʠʬʪʦʚʦʾ ʩʠʩʪʝʤʠ (ʈʝʡʥʩʴʢʠʡ ʽ ʈʦʥʩʴʢʠʡ 

ʛʨʘʙʝʥʠ). 

ʆʩʦʙʣʠʚʽʩʪʶ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʻ ʥʘʷʚʥʽʩʪʴ ʣʴʦʜʦʚʠʢʦʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʷʢʽ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʣʴʦʜʦʚʠʢʦʚʠʭ ʬʘʟ ʽ ʤʽʞʣʴʦʜʦʚʠʢʽʚôʾʚ. ʌʘʟʠ ʟʣʝʜʝʥʽʥʴ ʟʽʩʪʘʚʣʷʶʪʴʩʷ ʟ ʉʭʽʜʥʦʶ ɭʚʨʦʧʦʶ ʽ 

ɸʣʴʧʘʤʠ, ʚʽʜʧʦʚʽʜʥʦ: QI (ʟʣʝʜʝʥʽʥʥʷ ɽʣʴʪʝʨʘ ï ʦʢʩʴʢʘ ï ʛʶʥʮ-ʤʽʥʜʝʣʴ); QII  (ʟʣʝʜʝʥʽʥʥʷ ɿʘʘʣʝ ï 

ʜʥʽʧʨʦʚʩʴʢʘ ï ʨʽʩʩ); QIII  (ʟʣʝʜʝʥʽʥʥʷ ɺʽʩʣʠ ï ʤʦʩʢʦʚʩʢʝ ʽ ʢʘʣʽʥʽʥʩʴʢʝ ï ʚʶʨʤ).  

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ɯʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ ʢʘʜʦʤʩʴʢʠʭ ʩʝʨʝʜʠʥʥʠʭ ʤʘʩʠʚʽʚ ʩʢʣʘʜʝʥʽ 

ʧʝʨʝʚʘʞʥʦ ʛʨʘʥʽʪʘʤʠ. ɺ ɸʨʤʦʨʽʢʘʥʩʴʢʦʤʫ ʤʘʩʠʚʽ ʽʥʪʨʫʟʽʾ ʪʦʥʘʣʽʪʽʚ (670 ʄʘ) ʧʨʦʨʠʚʘʶʪʴ ɹʨʽʦʚʝʨ. ʋ 

ʤʝʞʘʭ ɹʦʛʝʤʩʴʢʦʛʦ ʤʘʩʠʚʫ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʣʘʥʮʶʛʠ ʽ ʚʝʣʠʢʽ ʽʥʪʨʫʟʽʾ (ʇʽʚʜʝʥʥʦʙʦʛʝʤʩʴʢʘ ʪʘ ʽʥ.). ʋ 

ʡʦʛʦ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʦʧʠʩʘʥʠʡ ʙʘʛʘʪʦʬʘʟʥʠʡ ʙʘʪʦʣʽʪ ɹʨʥʦ, ʱʦ ʩʢʣʘʜʝʥʠʡ ʛʘʙʨʦ-ʜʽʦʨʠʪʘʤʠ, ʜʽʦʨʠʪʘʤʠ, 

ʢʚʘʨʮʦʚʠʤʠ ʜʽʦʨʠʪʘʤʠ ʽ ʛʨʘʥʽʪʘʤʠ ʽ ʘʧʣʽʪʘʤʠ. ɺ ʉʢʘʥʜʠʥʘʚʩʴʢʠʭ ʢʘʣʝʜʦʥʽʜʘʭ ʧʦʰʠʨʝʥʽ 

ʣʘʢʦʣʽʪʦʧʦʜʽʙʥʽ ʽʥʪʨʫʟʽʾ ʛʘʙʨʦ, ʧʽʨʦʢʩʝʥʽʪʽʚ ʽ ʦʣʽʚʽʥʽʪʽʚ, ʷʢʽ ʧʨʦʨʠʚʘʶʪʴ ʩʠʣʫʨʽʡʩʴʢʽ ʽ ʙʽʣʴʰ ʜʘʚʥʽ 

ʧʦʨʦʜʠ. ɹʣʠʟʴʢʽ ʟʘ ʚʽʢʦʤ ʩʝʨʧʝʥʪʠʥʽʪʠ (ʢʦʤʧʣʝʢʩ ɹʘʣʘʥʪʨʝ) ʽ ʽʥʪʨʫʟʽʾ ʧʝʨʝʚʘʞʥʦ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ 

ʧʦʰʠʨʝʥʽ ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʐʦʪʣʘʥʜʽʾ ʽ ʥʘ ʦ. ʄʝʥ, ʘ ʪʘʢʦʞ ʚ ʖʪʫʥʭʝʡʤʩʴʢʽʡ ʟʦʥʽ ʉʢʘʥʜʠʥʘʚʽʾ. ɺʦʥʠ 

ʯʘʩʪʦ ʪʨʘʢʪʫʶʪʴʩʷ ʷʢ ʢʘʣʝʜʦʥʩʴʢʽ ʦʬʽʦʣʽʪʦʚʽ ʢʦʤʧʣʝʢʩʠ. ɼʝʚʦʥʩʴʢʽ (375 ʄʘ) ʽ ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ 

ʦʬʽʦʣʽʪʠ ʚʽʜʦʤʽ ʚ ʥʘʩʫʚʥʽʡ ʩʪʨʫʢʪʫʨʽ ʂʦʨʥʫʦʣʘ (ʃʽʟʘʨʜʩʴʢʠʡ ʢʦʤʧʣʝʢʩ). 

ɯʥʪʨʫʟʽʾ ʛʨʘʥʦʜʽʦʨʠʪʦʚʛʦ ʨʷʜʫ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʊʨʦʥʭʝʡʤʩʴʢʦʾ ʟʦʥʽ ʉʢʘʥʜʠʥʘʚʽʾ ʽ ʥʘ ʃʦʬʦʪʝʥʩʴʢʠʭ 

ʦʩʪʨʦʚʽʚ, ʜʝ ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʙʘʪʦʣʽʪʦʧʦʜʽʙʥʫ ʽʥʪʨʫʟʽʶ ʧʽʩʣʷʦʨʜʦʚʠʮʴʢʦʛʦ ʚʽʢʫ. ɼʦʜʝʚʦʥʩʴʢʽ ʰʪʦʢʠ ʽ 

ʣʘʢʦʣʽʪʠ ʛʨʘʥʽʪʽʚ, ʜʽʦʨʠʪʽʚ, ʽ ʢʚʘʨʮʦʚʠʭ ʜʽʦʨʠʪʽʚ ʦʩʦʙʣʠʚʦ ʧʦʰʠʨʝʥʽ ʚ ʐʦʪʣʘʥʜʽʾ, ʜʝ ʚʦʥʠ ʧʨʦʨʠʚʘʶʪʴ 

ɼʘʣʴʨʝʜ ʽ ʜʦʙʨʝ ʚʠʜʽʣʷʶʪʴʩʷ ʫ ʨʝʣʴʻʬʽ ʫ ʚʠʛʣʷʜʽ ʚʠʩʦʢʠʭ ʧʘʛʦʨʙʽʚ. 

ɻʝʨʮʠʥʩʴʢʽ (ʧʝʨʝʚʘʞʥʦ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʽ) ʛʨʘʥʽʪʦʾʜʠ ʚʠʚʯʝʥʽ ʚ ɹʨʝʪʘʥʽ, ʧʽʚʜʝʥʥʽʡ ɸʥʛʣʽʾ, ɺʦʛʝʟʘʭ 

(ʤʘʩʠʚ ɻʦʭʬʝʣʴʜ), ɻʨʘʮʽ (ɹʨʦʢʝʥʩʴʢʠʡ ʤʘʩʠʚ), ʆʜʝʥʚʘʣʴʜʽ. ɿʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʧʽʟʴʦʧʘʣʝʦʟʦʡʩʴʢʽ 

ʛʨʘʥʽʪʥʽ ʽʥʪʨʫʟʽʾ ʤʘʶʪʴ ʚ ʐʚʘʨʮʚʘʣʴʜʽ, ʜʝ ʚʠʜʽʣʷʶʪʴʩʷ ʯʦʪʠʨʠ ʚʝʣʠʢʠʭ ʤʘʩʠʚʠ ï ʧʽʚʥʽʯʥʦʛʦ, ʩʭʽʜʥʦʛʦ, 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ ʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʛʦ ʐʚʘʨʮʚʘʣʴʜʫ. ɰʭ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʙʨʝʪʦʥʩʴʢʫ ʽ 

ʩʫʜʝʪʩʴʢʫ ʬʘʟʠ ʩʢʣʘʜʯʘʩʪʦʩʪʽ. 

ʄʝʟʦʟʦʡʩʴʢʽ ʥʝʢʠ ʽ ʜʘʡʢʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʩʠʩʪʝʤʠ ʛʨʘʙʝʥʽʚ ʇʽʚʥʽʯʥʦʛʦ ʤʦʨʷ ʽ 

ʛʝʥʝʪʠʯʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʮʝʥʪʨʘʤʠ ʚʫʣʢʘʥʽʯʥʠʭ ʚʠʚʝʨʞʝʥʴ. ɺ ʢʘʡʥʦʟʦʾ ʥʘ ʧʽʚʥʦʯʽ ɯʨʣʘʥʜʽʾ ʽ ʐʦʪʣʘʥʜʽʾ ʪʘ 

ʫ ʈʝʡʥʩʴʢʦʤʫ ʛʨʘʙʝʥʽ ʩʬʦʨʤʫʚʘʣʠʩʴ ʩʫʙʚʫʣʢʘʥʽʯʥʽ ʪʽʣʘ (ʰʪʦʢʠ ʽ ʜʘʡʢʠ) ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ. 

ʊʝʢʪʦʥʽʢʘ. ʅʘʡʙʽʣʴʰ ʜʘʚʥʽʤ ʪʝʢʪʦʥʽʯʥʠʤ ʝʣʝʤʝʥʪʦʤ ʂʘʣʝʜʦʥʩʴʢʦʾ ɭʚʨʦʧʠ ʻ ɻʝʙʨʽʜʩʴʢʠʡ 

ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʤʘʩʠʚ, ʱʦ ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʫʟʙʝʨʝʞʞʽ ʐʦʪʣʘʥʜʽʾ ʪʘ 

ɻʝʙʨʽʜʩʴʢʠʭ ʦʩʪʨʦʚʘʭ. ɺʽʥ ʻ ʯʘʩʪʠʥʦʶ ʃʘʚʨʘʟʽʾ. ʅʘ ʧʽʚʜʝʥʴ ʚʽʜ ʥʴʦʛʦ ʚ ɯʨʣʘʥʜʩʴʢʦ-ʐʦʪʣʘʥʜʩʴʢʠʭ 

ʢʘʣʝʜʦʥʽʜʘʭ ʚʠʜʽʣʷʶʪʴ ʄʝʪʘʤʦʨʬʽʯʥʫ ʟʦʥʫ, ʷʢʘ ʧʦ ʨʦʟʣʦʤʫ ʄʦʡʥ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʦʥʘʤʠ 

ʤʽʣʦʥʽʪʠʟʘʮʽʾ, ʥʘʩʫʥʫʪʘ ʥʘ ɻʝʙʨʽʜʩʴʢʠʡ ʤʘʩʠʚ. ʇʨʠ ʮʴʦʤʫ ʛʥʝʡʩʠ ʽ ʩʣʘʥʮʽ ʜʦʢʝʤʙʨʽʡʩʴʢʦʾ ʩʝʨʽʾ ʄʦʡʥ 

ʧʝʨʝʢʨʠʚʘʶʪʴ ʬʘʫʥʽʩʪʠʯʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʡ ʢʝʤʙʨʽʡ. ʄʝʪʘʤʦʨʬʽʯʥʘ ʟʦʥʘ ʜʽʣʠʪʴʩʷ ʥʘ ʧʽʜʟʦʥʫ 

ʇʽʚʥʽʯʥʠʭ ʥʘʛʽʨôʾʚ ʽ ʧʽʜʟʦʥʫ ʎʝʥʪʨʘʣʴʥʠʭ ʥʘʛʽʨôʾʚ (ɻʨʘʤʧʽʘʥʩʴʢʫ), ʨʦʟʜʽʣʝʥʽ ʨʦʟʣʦʤʦʤ ɻʨʝʡʪ-ɻʣʝʥ, ʱʦ 

ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʽ ʥʘ ʐʝʪʣʘʥʜʩʴʢʠʭ ʦʩʪʨʦʚʘʭ ʪʘ ʚ ɯʨʣʘʥʜʽʾ. ɺʦʥʘ ʤʝʞʫʻ ʟ ʛʝʨʮʠʥʩʢʠʤ ʪʝʨʝʡʥʦʤ 

ʉʝʨʝʜʠʥʥʦʾ ɼʦʣʠʥʠ (ʄʽʜʣʝʥʜ). ʇʽʚʜʝʥʥʽʰʝ ʚʠʜʽʣʷʶʪʴʩʷ ʢʘʣʝʜʦʥʩʴʢʽ ʩʪʨʫʢʪʫʨʠ ʇʽʚʜʝʥʥʠʭ ʥʘʛʽʨôʾʚ 

ʐʦʪʣʘʥʜʽʾ ʽ ʆʟʝʨʥʘ ʟʦʥʘ ʇʽʚʥʽʯʥʦʾ ɸʥʛʣʽʾ. ʄʽʞ ʥʠʤʠ ʨʦʟʤʽʱʫʻʪʴʩʷ ʛʦʣʦʚʥʘ ʩʫʪʫʨʘ ʗʧʝʪʫʩʘ ï ʩʣʽʜ 
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ʢʦʣʽʟʽʾ ʃʘʚʨʝʥʪʽʾ ʽ ɸʚʘʣʦʥʽʾ ʥʘ ʨʫʙʝʞʽ ʩʠʣʫʨʫ ʽ ʜʝʚʦʥʫ. ʊʫʪ ʚʠʷʚʣʝʥʽ ʨʝʣʽʢʪʠ ʦʢʝʘʥʽʯʥʦʾ ʢʦʨʠ ʗʧʝʪʫʩʘ. 

ʆʟʝʨʥʘ ʟʦʥʘ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʯʝʨʝʟ ʦ. ʄʝʥ ʚ ɯʨʣʘʥʜʩʴʢʦʛʦ ʤʦʨʷ ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʫ ɯʨʣʘʥʜʽʶ (ʨʠʩ. 2.49). 
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FREE ACCESS 

ʂʘʣʝʜʦʥʽʜʠ ʋʝʣʴʩʫ ʥʘ ʧʽʚʜʥʽ ʟʨʽʟʘʥʽ ʛʝʨʮʠʥʩʴʢʠʤ ʥʘʩʫʚʦʤ ʧʽʚʥʽʯʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ, ʘ ʥʘ ʧʽʚʥʦʯʽ 

ʤʝʞʫʶʪʴ ʟ ɸʥʛʽʡʩʴʢʠʤ ʄʽʜʣʝʥʜʦʤ ï ʜʦʢʝʤʙʨʽʡʩʴʢʠʤ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚʦʤ (ʯʘʩʪʠʥʘ ɸʚʘʣʦʥʽʾ). ɿʚʽʜʩʠ 

ʙʝʨʝ ʧʦʯʘʪʦʢ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʘ ɸʥʛʣʽʡʩʴʢʦ-ʇʽʚʥʽʯʥʦʥʽʤʝʮʴʢʦ-ʇʦʣʴʩʴʢʘ ʛʽʣʢʘ ʢʘʣʝʜʦʥʽʜ, ʷʢʘ ʜʦʩʷʛʘʻ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʂʘʣʝʜʦʥʽʜʠ ʮʽʻʾ ʛʽʣʢʠ ʥʘʡʢʨʘʱʝ ʚʠʚʯʝʥʽ ʫ ʤʝʞʘʭ ɹʨʘʙʘʥʪʩʴʢʦʛʦ ʤʘʩʠʚʫ ʚ ɹʝʣʴʛʽʾ 

(ʨʠʩ. 2.50) ʽ ʈʝʡʥʩʴʢʠʭ ʩʣʘʥʮʝʚʠʭ ʛʦʨʘʭ ʫ ʅʽʤʝʯʯʠʥʽ. 
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ʅʘ ʢʘʣʝʜʦʥʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ ʥʘʢʣʘʜʝʥʽ ʟʘʧʘʜʠʥʠ, ʱʦ ʟʘʧʦʚʥʝʥʽ ʬʦʨʤʘʮʽʻʶ Old Red Sandstone. ʉʝʨʝʜ 

ʟʘʧʘʜʠʥ ï ʉʝʨʝʜʠʥʥʦʾ ɼʦʣʠʥʠ ʐʦʪʣʘʥʜʽʾ, ʆʨʢʘʜʩʴʢʘ ʪʘ ʽʥʰʽ, ʷʢʽ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ɯʨʣʘʥʜʽʾ 

ʽ ʐʝʪʣʘʥʜʩʴʢʠʭ ʦʩʪʨʦʚʘʭ. ɻʣʠʙʠʥʘ ʟʘʧʘʜʠʥ ï ʜʦ 7 ʢʤ. 

ʉʢʘʥʜʠʥʘʚʩʴʢʽ ʢʘʣʝʜʦʥʽʜʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʉʢʘʥʜʠʥʘʚʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ ʚ 

ʉʢʘʥʜʠʥʘʚʩʴʢʠʭ ʛʦʨʘʭ ʎʝ ʙʘʛʘʪʦʰʘʨʦʚʠʡ ʧʦʢʨʠʚ, ʜʦʚʞʠʥʦʶ 1800 ʽ ʰʠʨʠʥʦʶ ʜʦ 300 ʢʤ (ʨʠʩ. 2.51). 

ʅʘʷʚʥʽʩʪʴ ʥʘʩʫʚʽʚ ʪʫʪ ʚʩʪʘʥʦʚʣʝʥʦ ʱʝ ʥʘʧʨʠʢʽʥʮʽ ʍɯʍ ʩʪ. ʅʘʩʫʚʥʠʡ ʢʦʤʧʣʝʢʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 15-20 

ʧʣʘʩʪʠʥ. ʇʦʨʦʜʠ, ʱʦ ʾʭ ʩʢʣʘʜʘʶʪʴ, ʽʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʢʦʚʘʥʽ ʽ ʧʝʨʝʪʚʦʨʝʥʽ ʧʨʦʮʝʩʘʤʠ ʤʝʪʘʤʦʨʬʽʟʤʫ ʚʽʜ 

ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʾ ʜʦ ʘʤʬʽʙʦʣʽʪʦʚʦʾ ʽ, ʥʘʚʽʪʴ, ʜʦ ʛʨʘʥʫʣʽʪʦʚʦʾ ʬʘʮʽʡ. ɺ ʷʜʨʘʭ ʘʥʪʠʬʦʨʤ ʽ ʪʝʢʪʦʥʽʯʥʠʭ 

ʚʽʢʥʘʭ ʚʠʭʦʜʷʪʴ ʧʦʨʦʜʠ ʘʚʪʦʭʪʦʥʫ ï ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʧʦʨʦʜʠ ɹʘʣʪʽʡʩʴʢʦʛʦ ʱʠʪʘ, ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ 

ʥʠʞʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʯʦʨʥʠʤʠ ʩʣʘʥʮʷʤʠ. ʉʣʘʥʮʽ ʩʧʨʠʷʣʠ ʧʝʨʝʤʽʱʝʥʥʶ ʘʣʦʭʪʦʥʫ. ʅʘʩʫʚʥʽ ʧʣʘʩʪʠʥʠ 

ʛʨʫʧʫʶʪʴʩʷ ʚ ʅʠʞʥʽʡ, ʉʝʨʝʜʥʽʡ, ɺʝʨʭʥʽʡ ʽ ʅʘʡʙʽʣʴʰ ɺʝʨʭʥʽʡ ʘʣʦʭʪʦʥʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʢʣʘʜʦʤ ʽ 

ʚʽʢʦʤ ʽ ʤʝʪʘʤʦʨʬʽʟʤʦʤ ʧʦʨʽʜ. ɸʤʧʣʽʪʫʜʘ ʾʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ʦʮʽʥʶʻʪʴʩʷ 

ʚ 500 ʢʤ. ʅʘ ʩʢʣʘʜʯʘʩʪʦ-ʧʦʢʨʠʚʥʫ ʩʪʨʫʢʪʫʨʫ ʉʢʘʥʜʠʥʘʚʩʴʢʠʭ ʢʘʣʝʜʦʥʽʜ ʥʘʢʣʘʜʝʥʽ ʤʽʞʛʽʨʩʴʢʽ ʧʨʦʛʠʥʠ, 

ʟʘʧʦʚʥʘʥʽ ʩʪʨʦʢʘʪʦʢʦʣʽʥʦʶ ʤʦʣʘʩʦʶ ʜʝʚʦʥʫ. 

ʂʘʣʝʜʦʥʽʜʠ ʐʧʽʮʙʝʨʛʝʥʘ ʩʭʦʞʽ ʥʘ ˆʨʝʥʣʘʥʜʩʴʢʽ ʢʘʣʝʜʦʥʽʜʠ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴ ɿʘʭʽʜʥʠʡ ʽ 

ʎʝʥʪʨʘʣʴʥʠʡ ʙʣʦʢʠ ʽ ʤʝʞʫʶʪʴ ʧʦ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʤʫ ʨʦʟʣʦʤʫ ʟ ʉʭʽʜʥʠʤ ʙʣʦʢʦʤ ʉʚʘʣʴʙʘʨʜʩʴʢʦʾ 

ʜʦʢʝʤʙʨʽʡʩʴʢʦʾ (ʝʧʽʛʨʝʥʚʽʣʴʩʴʢʦʾ) ʧʣʘʪʬʦʨʤʠ. ʅʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʦ-

ʨʦʟʨʠʚʥʽ ʩʪʨʫʢʪʫʨʠ ʧʨʦʩʪʷʛʘʶʪʴʩʷ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦ. ʋ ʤʝʞʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʣʦʢʫ ʨʦʟʤʽʱʝʥʠʡ 

ʛʣʠʙʦʢʠʡ (ʜʦ 10 ʢʤ) ʛʨʘʙʝʥ, ʟʘʧʦʚʥʝʥʠʡ ʜʝʚʦʥʩʴʢʦʶ ʬʦʨʤʘʮʽʻʶ Old Red Sandstone. 
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ʈʠʩ. 2.51. ʊʝʢʪʦʥʽʯʥʘ ʢʘʨʪʘ ʽ ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʯʝʨʝʟ ʉʢʘʥʜʠʥʘʚʩʴʢʽ ʢʘʣʝʜʦʥʽʜʠ (Juhlin et al., 2016, ʤʦʜʠʬʽʢʦʚʘʥʘ ʟ Gee 

et al., 2010). ʇʫʙʣʽʢʫʻʪʴʩʷ ʟ ʥʝʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ ʪʘ ʟ ʜʦʟʚʦʣʫ ʘʚʪʦʨʽʚ (CC Attribution 3.0 License) 

 

 
ʋ ʩʢʣʘʜʽ ɻʝʨʮʠʥʩʴʢʦʾ ɭʚʨʦʧʠ ʚʠʜʽʣʷʶʪʴ ʜʚʽ ʛʘʣʢʠ (ʜʠʚ. ʨʠʩ. 2.44) ï ʎʝʥʪʨʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʠʭ 

ʛʝʨʮʠʥʽʜ (ʚʘʨʠʩʮʠʜ) ʽ ʛʝʨʮʠʥʽʜ ɻʦʥʜʚʘʥʠ. ɻʝʨʮʠʥʩʴʢʽ ʩʪʨʫʢʪʫʨʠ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʫ ʨʘʥʥʴʦʤʫ ʧʘʣʝʦʟʦʾ ʚ 
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ʨʝʟʫʣʴʪʘʪʽ ʜʝʩʪʨʫʢʮʽʾ ʢʘʜʦʤʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʫʣʘʤʢʠ ʷʢʦʾ ʫʪʚʦʨʶʶʪʴ ʨʷʜ ʩʝʨʝʜʠʥʥʠʭ ʤʘʩʠʚʽʚ. 

ʅʘʡʙʽʣʴʰʽ ʩʝʨʝʜ ʥʠʭ ï ɸʨʤʦʨʽʢʘʥʩʴʢʠʡ, ɹʦʛʝʤʩʴʢʠʡ, ɯʙʝʨʽʡʩʴʢʠʡ, ʐʚʘʨʮʚʘʣʴʜ ʽ ɺʦʛʝʟʠ. ʉʪʨʫʢʪʫʨʥʘ 

ʟʦʥʘʣʴʥʽʩʪʴ ʎʝʥʪʨʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʛʝʨʮʠʥʽʜ ʚʧʝʨʰʝ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʥʽʤʝʮʴʢʠʤ ʛʝʦʣʦʛʦʤ 

ʌ. ʂʦʩʩʤʘʪʦʤ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʋ ʩʫʯʘʩʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʩʭʝʤʘʭ ʎʝʥʪʨʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʽ ʛʝʨʮʠʥʽʜʠ 

ʚʠʜʽʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʦʷʩʘ ï ʚʽʜ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ɯʨʣʘʥʜʽʾ ʜʦ ʂʘʨʧʘʪ (ʨʠʩ. 2.52). ʅʘ 

ʧʽʚʜʥʽ ʧʦʷʩʫ ʨʦʟʤʽʱʝʥʘ ʄʦʣʜʘʥʫʙʩʴʢʘ ʟʦʥʘ ʟ ɹʦʛʝʤʩʴʢʠʤ ʜʦʢʝʤʙʨʽʡʩʴʢʠʤ ʩʝʨʝʜʠʥʥʠʤ ʤʘʩʠʚʦʤ.  

 

 
 

ʈʠʩ. 2.52. ɺʘʨʠʩʮʠʜʠ ʇʽʚʥʽʯʥʦ-ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ (Goward, 1990) 
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ʅʘ ʮʶ ʪʝʢʪʦʥʽʯʥʫ ʟʦʥʫ ʥʘʢʣʘʜʝʥʠʡ ʇʨʘʟʴʢʠʡ ʩʠʥʢʣʽʥʦʨʽʡ, ʩʢʣʘʜʝʥʠʡ ʧʘʣʝʦʟʦʻʤ ɹʘʨʨʘʥʜʘ. ɿʘʭʽʜʥʠʤ 

ʧʨʦʜʦʚʞʝʥʥʷʤ ʟʦʥʠ ʻ ʐʚʘʨʮʚʘʣʴʜ ʽ ɺʦʛʝʟʠ. ʄʦʣʜʘʥʫʙʩʴʢʘ ʟʦʥʘ ʥʘʩʫʥʫʪʘ ʥʘ ʧʽʚʥʽʯ, ʥʘ ʥʘʩʪʫʧʥʫ, 

ʉʘʢʩʦʪʶʨʽʥʛʩʴʢʫ ʟʦʥʫ, ʷʢʘ ʚʢʣʶʯʘʻ ʈʫʜʥʽ ʛʦʨʠ ʽ ʊʶʨʽʥʛʩʴʢʠʡ ʣʽʩ. ʇʽʚʥʽʯʥʦʶ ʤʝʞʝʶ ʟʦʥʠ ʻ 

ʉʝʨʝʜʥʴʦʥʽʤʝʮʴʢʝ ʧʽʜʥʷʪʪʷ ʟ ʤʘʩʠʚʘʤʠ ʆʜʝʥʚʘʣʴʜ ʽ ʐʧʝʩʘʨ ʽ ɻʽʩʩʝʥʥʩʴʢʠʡ ʥʘʩʫʚ, ʧʦ ʷʢʦʤʫ ʮʷ ʟʦʥʘ 

ʤʝʞʫʻ ʟ ʨʦʟʪʘʰʦʚʘʥʦʶ ʜʘʣʽ ʥʘ ʧʽʚʥʽʯ ʈʝʥʦʛʝʨʮʠʥʩʴʢʦʶ ʟʦʥʦʶ. ʈʝʥʦʛʝʨʮʠʥʩʴʢʘ ʟʦʥʘ ʚʢʣʶʯʘʻ ɻʘʨʮ, 

ʈʝʡʥʩʴʢʽ ʉʣʘʥʮʝʚʽ ʛʦʨʠ ʽ ɸʨʜʝʥʠ. ʉʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʩʬʦʨʤʦʚʘʥʽ ʪʝʢʪʦʥʽʯʥʠʤʠ ʨʫʭʘʤʠ, ʱʦ 

ʚʽʜʙʫʣʠʩʷ ʥʘ ʨʫʙʝʞʽ ʤʽʩʩʽʩʽʧʽʶ ʽ ʧʝʥʩʽʣʴʚʘʥʽʶ ʪʘ ʧʨʠʟʚʝʣʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʨʷʜʫ ʘʥʪʠʢʣʽʥʦʨʽʾʚ ʽ 

ʩʠʥʢʣʽʥʦʨʽʾʚ. ʉʪʨʫʢʪʫʨʠ ʈʝʥʦʛʝʨʮʠʥʩʴʢʦʾ ʟʦʥʠ ʥʘʩʫʥʫʪʽ ʥʘ ʧʽʚʥʽʯ, ʱʦ ʜʦʙʨʝ ʚʠʜʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ɸʨʜʝʥ 

ʽ ɹʨʘʙʘʥʪʩʴʢʦʛʦ ʢʘʣʝʜʦʥʩʴʢʦʛʦ ʤʘʩʠʚʫ (ʨʠʩ. 2.53).  

ʅʘʡʧʽʚʥʽʯʥʽʰʠʤ ʝʣʝʤʝʥʪʦʤ ʛʝʨʮʠʥʽʜ ʎʝʥʪʨʘʣʴʥʦʾ ɭʚʨʦʧʠ ʻ ʉʫʙʚʘʨʠʩʴʢʠʡ ʧʝʨʝʜʦʚʠʡ ʧʨʦʛʠʥ, ʷʢʠʡ 

ʚʢʣʶʯʘʻ ʨʷʜ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʧʨʦʛʠʥʽʚ, ʟʦʢʨʝʤʘ ʌʨʘʥʢʦ-ɹʝʣʴʛʽʡʩʴʢʠʡ ʽ ʈʫʨʩʴʢʠʡ. ʇʝʨʝʜʦʚʠʡ ʧʨʦʛʠʥ 

ʤʘʻ ʘʩʠʤʝʪʨʠʯʥʫ ʩʪʨʫʢʪʫʨʫ ʟ ʧʦʣʦʛʠʤ ʧʽʚʥʽʯʥʠʤ ʢʨʠʣʦʤ. ɺʽʥ ʟʘʧʦʚʥʝʥʠʡ ʪʦʚʱʝʶ ʥʘʤʶʨʫ, ʚʝʩʪʬʘʣʫ ʽ 

ʩʪʝʬʦʥʫ (ʜʦ 3 ʢʤ). ʋ ʚʥʫʪʨʽʰʥʽʭ ʯʘʩʪʠʥʘʭ ʪʝʢʪʦʥʽʯʥʦʾ ʟʦʥʠ ʚʠʥʠʢʣʠ ʤʽʞʛʽʨʩʴʢʽ ʟʘʧʘʜʠʥʠ ï ʉʘʘʨʩʴʢʘ ʽ 

ɿʘʘʣʴʩʴʢʘ, ʟʘʧʦʚʥʝʥʽ ʚʝʩʪʬʘʣʦʤ, ʩʪʝʬʘʥʦʤ ʽ ʦʪʝʥʦʤ, ʪʦʚʱʠʥʦʶ ʜʦ 6 ʢʤ. 

ʉʭʽʜʥʘ ʯʘʩʪʠʥʘ ʧʦʷʩʫ ʨʦʟʪʘʰʦʚʘʥʘ ʤʽʞ ɽʣʴʙʦʶ ʽ ʆʜʝʨʦʤ ʽ ʚʠʜʽʣʷʻʪʴʩʷ ʷʢ ʄʦʨʘʚʩʴʢʦ-ʉʽʣʝʟʴʢʘ ʟʦʥʘ, 

ʱʦ ʥʘʩʫʥʫʪʘ ʥʘ ɺʝʨʭʥʴʦʩʽʣʝʟʴʢʠʡ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʡ ʙʘʩʝʡʥ. ʂʨʽʤ ʪʦʛʦ, ʪʫʪ ʚʠʜʽʣʷʻʪʴʩʷ 

ʩʢʣʘʜʥʦʧʦʙʫʜʦʚʘʥʠʡ ʪʝʨʝʡʥ ɿʘʭʽʜʥʠʭ ʉʫʜʝʪ, ʷʢʠʡ ʣʝʞʠʪʴ ʥʘ ʧʨʦʜʦʚʞʝʥʥʽ ʉʘʢʩʦʶʨʽʥʛʩʴʢʦʾ ʟʦʥʠ ʽ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ɺʥʫʪʨʽʰʥʴʦʩʫʜʝʪʩʴʢʦʶ ʟʘʧʘʜʠʥʦʶ, ʟʘʧʦʚʥʝʥʦʶ ʚʫʛʣʝʥʦʩʥʦʶ ʤʦʣʘʩʦʶ.  

ɿʘʭʽʜʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ ʈʝʥʦʛʝʨʮʠʥʩʴʢʦʾ ʟʦʥʠ ʻ ʩʪʨʫʢʪʫʨʠ ʇʽʚʜʝʥʥʦʾ ɸʥʛʣʽʾ, ʂʦʨʥʫʦʣʘ ʽ ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʦʾ ɯʨʣʘʥʜʽʾ, ʱʦ ʟ ʧʽʚʥʦʯʽ ʦʙʤʝʞʝʥʽ ʥʘʩʫʚʥʠʤ ʬʨʦʥʪʦʤ. ʗʢ ʽ ʚ ʤʘʪʝʨʠʢʦʚʽʡ ʯʘʩʪʠʥʽ ɭʚʨʦʧʠ ʚʦʥʠ 

ʚʢʣʶʯʘʶʪʴ ʚʫʛʣʝʥʦʩʥʽ ʙʘʩʝʡʥʠ.  
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ʈʠʩ. 2.53. ʉʭʝʤʘʪʠʯʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʯʝʨʝʟ ɸʨʜʝʥʠ ʽ ɹʨʘʙʘʥʪʩʴʢʡ ʤʘʩʠʚ (Herbosch, 2021) CC BY-NC-SA 3.0 

ʈʦʟʤʽʱʝʥʥʷ ʨʦʟʨʽʟʫ ʜʠʚ. ʥʘ ʨʠʩ. 2.50.  
ɻʝʨʮʠʥʽʜʠ (ʚʘʨʠʩʮʠʜʠ) ɻʦʥʜʚʘʥʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʧʽʚʜʥʽ ʌʨʘʥʮʽʾ ʽ ʇʽʨʝʥʝʡʩʴʢʦʤʫ ʧʽʚʦʩʪʨʦʚʽ 

(ɯʙʝʨʽʡʩʴʢʠʡ ʩʝʛʤʝʥʪ). ʎʝʥʪʨʘʣʴʥʦʽʙʝʨʽʡʩʴʢʘ ʟʦʥʘ ʟ ʝʧʽʢʘʜʦʤʩʴʢʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʬʦʨʤʫʻ ʦʩʴʦʚʫ ʟʦʥʫ 

ʩʝʛʤʝʥʪʫ. ʂʨʽʤ ʮʴʦʛʦ, ʚ ʩʪʨʫʢʪʫʨʽ ʩʝʛʤʝʥʪʫ ʚʠʜʽʣʷʶʪʴʩʷ ʟʦʥʠ ɿʘʭʽʜʥʦʾ ɸʩʪʫʨʽʾ ʽ ʃʝʦʥʘ, ʂʘʥʪʘʙʨʽʡʩʴʢʠʭ 

ʛʽʨ, ʆʩʩʘ-ʄʦʨʝʥʘ ʽ ʇʽʚʜʝʥʥʦʧʦʨʪʫʛʘʣʴʩʴʢʘ. ʇʘʣʝʦʪʝʢʪʦʥʽʯʥʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʻʜʠʥʦʛʦ ʢʘʜʦʤʩʴʢʦʛʦ ɯʙʝʨʦ-ɸʨʤʦʨʽʢʘʥʩʴʢʦʛʦ ʩʝʨʝʜʠʥʥʦʛʦ ʤʘʩʠʚʫ, ʱʦ ʟʨʫʡʥʫʚʘʚʩʷ ʧʽʩʣʷ ʫʪʚʦʨʝʥʥʷ 

ɹʽʩʢʘʡʩʴʢʦʾ ʟʘʪʦʢʠ. ʊʘʢ ʩʘʤʦ, ʦʩʪʨʦʚʠ ʂʦʨʩʠʢʘ ʽ ʉʽʨʜʽʥʽʷ ʡʤʦʚʽʨʥʦ ʻ ʚʽʜʪʦʨʛʥʫʪʠʤʠ ʚʽʜ ɯʙʝʨʽʡʩʴʢʦʛʦ 

ʩʝʛʤʝʥʪʫ ʬʨʘʛʤʝʥʪʘʤʠ ʢʘʜʦʤʩʴʢʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ, ʱʦ ʧʦʚʝʨʥʫʪʽ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ.  

ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʂʘʣʝʜʦʥʩʴʢʦʾ ʽ ɻʝʨʮʠʥʩʴʢʦʾ ɭʚʨʦʧʠ ʧʝʨʝʢʨʠʪʘ ʦʩʘʜʦʚʠʤ ʯʦʭʣʦʤ, ʬʦʨʤʫʶʯʠ 

ɿʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʫ ʤʦʣʦʜʫ ʧʣʘʪʬʦʨʤʫ (ɿɭʇ). ɺʦʥʘ ʤʘʻ ʛʝʪʝʨʦʛʝʥʥʠʡ ʬʫʥʜʘʤʝʛʥʪ, ʩʢʣʘʜʝʥʠʡ 

ʢʘʜʦʤʩʴʢʠʤʠ, ʢʘʣʝʜʦʥʩʴʢʠʤʠ ʪʘ ʛʝʨʮʠʥʩʴʢʠʤʠ ʙʣʦʢʘʤʠ. ʇʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ ʬʦʨʤʫʚʘʚʩʷ ʧʦʯʠʥʘʶʯʠ 

ʟ ʧʽʟʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ ʽ ʚʢʣʶʯʘʻ ʝʧʽʢʘʜʦʩʴʢʫ, ʝʧʽʢʘʣʝʜʦʥʩʴʢʫ ʪʘ ʝʧʽʛʝʨʮʠʥʩʴʢʫ ʯʘʩʪʠʥʠ. ɽʧʽʢʘʜʦʤʩʴʢʘ 

ʯʘʩʪʠʥʘ ʯʦʭʣʘ ʧʦʰʠʨʝʥʘ ʚ ʤʝʞʘʭ ʩʝʨʝʜʠʥʥʠʭ ʤʘʩʠʚʽʚ ʽ ʤʘʻ ʪʦʚʱʠʥʫ ʜʦ 2 ʢʤ. ɽʧʽʢʘʣʝʜʦʥʩʴʢʘ ï 

ʟʘʧʦʚʥʶʻ ʟʘʧʘʜʠʥʠ ʉʝʨʝʜʠʥʥʦʾ ɼʦʣʠʥʠ ʐʦʪʣʘʥʜʽʾ (ʂʘʣʝʜʦʥʩʴʢʫ) ʽ ʆʨʢʘʜʩʴʢʫ, ʤʘʻ ʨʦʟʚʠʪʦʢ ʥʘ 

ʐʧʽʮʙʝʨʛʝʥʽ ʽ ʚ ɸʥʛʣʦ-ʋʝʣʴʩʴʢʦʤʫ ʙʘʩʝʡʥʽ. ʎʝ ʧʝʨʝʚʘʞʥʦ ʜʝʚʦʥʩʴʢʽ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʧʦʨʦʜʠ, 

ʪʦʚʱʠʥʦʶ 4-5 ʢʤ. 

ɽʧʽʛʝʨʮʠʥʩʴʢʠʡ ʧʝʨʤʩʴʢʦ-ʤʝʟʦʡʟʦʡʩʴʢʠʡ ʽ ʢʘʡʥʦʟʦʡʩʴʢʠʡ ʯʦʭʦʣ ʩʧʽʣʴʥʠʡ ʜʣʷ ʚʩʽʻʾ ʧʦʟʘʘʣʴʧʽʡʩʴʢʦʾ 

ɭʚʨʦʧʠ. ʅʘʡʙʽʣʴʰʦʶ ʧʣʘʪʬʦʨʤʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʻ ʇʦʣʴʩʴʢʦ-ʇʽʚʥʽʯʥʦʥʽʤʝʮʴʢʘ 

ʟʘʧʘʜʠʥʘ. ʍʘʨʘʢʪʝʨʥʦʶ ʾʾ  ʨʠʩʦʶ ʻ ʩʦʣʷʥʦʢʫʧʦʣʴʥʘ ʪʝʢʪʦʥʽʢʘ, ʦʙʫʤʦʚʣʝʥʘ ʨʫʭʦʤ ʧʝʨʤʩʴʢʠʭ 

ʩʦʣʝʥʦʩʥʠʭ ʪʦʚʱ ʎʝʭʰʪʝʡʥʫ. ɺ ʦʩʥʦʚʽ ʧʣʘʪʬʦʨʤʥʦʛʦ ʯʦʭʣʘ ʇʽʚʥʽʯʥʦʛʦ ʤʦʨʷ ʨʦʟʤʽʱʫʻʪʴʩʷ ʩʠʩʪʝʤʘ 

ʛʨʘʙʝʥʽʚ, ʟʘʢʣʘʜʝʥʘ ʧʝʨʝʚʘʞʥʦ ʥʘʧʨʠʢʽʥʮʽ ʧʘʣʝʦʟʦʶ (ʛʨʘʙʝʥʠ ʆʩʣʦ, ʎʝʥʪʨʘʣʴʥʠʡ, ɺʽʢʽʥʛ). ɺʦʥʠ 

ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʤʝʟʦʢʘʡʥʦʟʦʡʩʴʢʠʤ ʯʦʭʣʦʤ, ʫʪʚʦʨʶʶʯʠ ʇʽʚʥʽʯʥʦʤʦʨʩʴʢʫ ʟʘʧʘʜʠʥʫ ʘʙʦ ʙʘʩʝʡʥ 

ʇʽʚʥʽʯʥʦʛʦ ʤʦʨʷ (ʨʠʩ. 2.54, 2.55).  

ɿ ʪʨʽʘʩʫ ʬʦʨʤʫʶʪʴʩʷ ɸʥʛʣʦ-ʇʘʨʠʟʴʢʠʡ ʽ ɸʢʚʽʪʘʥʩʴʢʽ ʙʘʩʝʡʥʠ, ʘ ʪʘʢʦʞ ʇʽʚʜʝʥʥʦʥʽʤʝʮʴʢʘ, ɯʙʝʨʽʡʩʴʢʘ 

ʽ ʃʫʟʠʪʘʥʩʴʢʘ (ʇʦʨʪʫʛʘʣʽʷ) ʟʘʧʘʜʠʥʠ, ʱʦ ʟʘʧʦʚʥʝʥʽ ʤʝʟʦʢʘʡʥʦʟʦʻʤ ʪʦʚʱʠʥʦʶ 3-10 ʢʤ. 

ɺ ʢʘʡʥʦʟʦʾ ʚʠʥʠʢʣʘ ɿʘʭʽʜʥʦʻʚʨʦʧʝʡʩʢʘ ʨʠʬʪʦʚʘ ʩʠʩʪʝʤʘ (ʅʠʞʥʴʦʨʝʡʥʩʴʢʠʡ, ɻʝʩʩʝʥʥʩʴʢʠʡ, 

ʈʦʥʩʴʢʠʡ ʛʨʘʙʝʥʠ), ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʧʨʦʷʚʘʤʠ ʤʘʛʤʘʪʠʟʤʫ. ʅʘ ʢʨʘʡʥʽʡ ʧʽʚʥʦʯʽ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ 

ʧʘʣʝʦʛʝʥʦʚʠʡ ʤʘʛʤʘʪʠʟʤ ʦʙʫʤʦʚʣʝʥʠʡ ʨʦʟʚʠʪʢʦʤ ɸʪʣʘʥʪʠʯʥʦʛʦ ʦʢʝʘʥʫ. 

ɯʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʛʨʘʥʚʽʣʴʩʴʢʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʩʪʘʣʘ ʦʙôʻʜʥʘʥʥʷ 

ʃʘʚʨʝʥʪʽʾ ʽ ɹʘʣʪʠʢʠ ʚ ʻʜʠʥʝ ʮʽʣʝ ʚ ʨʘʤʢʘʭ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʫ ʈʦʜʽʥʽʷ. ɼʝʩʪʨʫʢʮʽʷ ʈʦʜʽʥʽʾ ʽ ʥʘʩʪʫʧʥʘ 

ʢʦʣʽʟʽʷ ʾʾ ʫʣʘʤʢʽʚ ʧʨʠʟʚʝʣʘ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʝʧʽʢʘʜʦʤʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʅʘ ʧʦʯʘʪʢʫ ʧʘʣʝʦʟʦʶ ʮʷ 

ʧʣʘʪʬʦʨʤʘ ʨʦʟʧʘʣʘʩʴ ʟ ʫʪʚʦʨʝʥʥʷʤ ʤʽʢʨʦʢʦʥʪʠʥʝʥʪʽʚ ï ɸʚʣʘʣʦʥʽʾ (ʚʢʣʶʯʘʣʘ ʪʘʢʦʞ ʨʦʟʤʽʱʝʥʽ ʟʘʨʘʟ ʫ 

ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ ʅʦʚʫ ɸʥʛʣʽʶ ʽ ʅʦʚʫ ʐʦʪʣʘʥʜʽʶ), ɸʨʤʦʨʽʢʠ ʽ ʂʘʥʪʘʙʨʦ-ɹʦʛʝʤʽʾ. ɺʞʝ ʚ ʢʝʤʙʨʽʾ 

ʫʪʚʦʨʶʶʪʴʩʷ ʦʢʝʘʥʠ ʗʧʝʪʫʩ ʽ ʊʦʨʥʢʽʚʽʩʪʘ, ʷʢʽ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʤʽʞ ɹʘʣʪʠʢʦʶ ʽ ʃʘʚʨʝʥʪʽʻʶ. ʆʢʝʘʥʽʯʥʘ 

ʟʝʤʥʘ ʢʦʨʘ, ʱʦ ʨʦʟʜʽʣʷʣʘ ʮʽ ʢʦʥʪʠʥʝʥʪʠ, ʧʦʩʪʫʧʦʚʦ ʩʢʦʨʦʯʫʚʘʣʘʩʴ, ʟʘʣʠʰʘʶʯʠ ʧʦʜʝʢʫʜʠ ʦʬʽʦʣʽʪʦʚʽ 

ʰʚʠ. ʎʝ ʩʢʦʨʦʯʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʴ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʬʘʟ ʢʘʣʝʜʦʥʩʴʢʦʛʦ ʦʨʦʛʝʥʝʟʫ. ʅʘʡʚʘʞʣʠʚʽʰʽ 

ʩʝʨʝʜ ʥʠʭ ï ʛʨʘʤʧʽʘʥʩʴʢʘ (ʨʘʥʥʽʡ ʦʨʜʦʚʠʢ, ʪʨʝʤʘʜʦʮʴʢʠʡ ʚʽʢ), ʩʢʘʥʜʩʴʢʘ (ʨʫʙʽʞ ʩʠʣʫʨʫ ʽ ʜʝʚʦʥʫ) ʽ 

ʩʚʘʣʴʜʙʘʨʜʩʴʢʘ (ʜʝʚʦʥ). ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʘʣʝʜʦʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʦʢʝʘʥʠ ʗʧʝʪʫʩ ʪʘ ʊʦʨʥʢʚʽʩʪʘ 

ʧʦʚʥʽʩʪʶ ʟʘʢʨʠʣʠʩʷ ʽ ʫʪʚʦʨʠʚʩʷ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪ ɭʚʨʘʤʝʨʠʢʘ. ʅʘ ʡʦʛʦ ʧʽʚʥʦʯʽ ʚʠʥʠʢ ʪ.ʟ. çʏʝʨʚʦʥʠʡ 
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ʤʘʪʝʨʠʢè, ʜʝ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʤʦʚʘʭ ʧʨʠ ʘʨʽʜʥʦʤʫ ʢʣʽʤʘʪʽ ʬʦʨʤʫʚʘʣʠʩʴ ʩʪʨʫʢʪʫʨʠ, ʟʘʧʦʚʥʝʥʽ 

ʬʦʨʤʘʮʽʻʶ Old Red Sandstone. ʑʝ ʫ ʨʘʥʥʴʦʤʫ ʧʘʣʝʦʟʦʾ ʧʽʚʜʝʥʥʽʰʝ ɸʚʘʣʦʥʽʾ ʟʨʦʜʞʫʻʪʴʩʷ ʦʢʝʘʥ ʈʝʾʢʫʤ, 

ʷʢʠʡ ʟʘʢʨʠʚʘʚʩʷ ʚʞʝ ʧʨʦʪʷʛʦʤ ʧʽʟʥʴʦʛʦ ʧʘʣʝʦʟʦʶ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʘʟ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʛʝʨʮʠʥʩʴʢʦʛʦ 

ʦʨʦʛʝʥʝʟʫ, ʩʝʨʝʜ ʷʢʠʭ ï ʙʨʝʪʦʥʩʴʢʘ (ʨʫʙʽʞ ʜʝʚʦʥ-ʢʘʨʙʦʥ), ʥʘʜʟʚʠʯʘʡʥʦ ʰʠʨʦʢʦ ʧʨʦʷʚʣʝʥʘ ʩʫʜʝʪʩʴʢʘ 

(ʨʫʙʽʞ ʜʠʥʘʥʪ-ʥʘʤʶʨ), ʘʩʪʫʨʽʡʩʴʢʘ (ʢʽʥʝʮʴ ʢʘʨʙʦʥʫ) ʽ ʟʘʘʣʴʩʴʢʘ (ʧʝʨʤʩʴʢʠʡ ʧʝʨʽʦʜ). ʇʽʩʣʷ ʟʘʢʨʠʪʪʷ 

ʦʢʝʘʥʫ ʈʝʾʢʫʤ ʥʘʧʨʠʢʽʥʮʽ ʧʘʣʝʦʟʦʶ ʩʬʦʨʤʫʚʘʚʩʷ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪ ʇʘʥʛʝʷ (ʃʘʚʨʘʟʽʷ ʽ ɻʦʥʜʚʘʥʘ 

ʟôʻʜʥʘʣʠʩʴ ʤʽʞ ʩʦʙʦʶ) ʽ ʪʝʨʠʪʦʨʽʷ ʇʦʟʘʘʣʴʧʽʡʩʴʢʦʾ ɭʚʨʦʧʠ ʧʝʨʝʪʚʦʨʠʣʘʩʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫ ʩʫʰʫ, 

ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ ʷʢʦʾ ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʢʨʠʚʘʣʠʩʴ ʝʧʽʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʤʦʨʩʴʢʠʤʠ ʙʘʩʝʡʥʘʤʠ. ʋ ʧʝʨʤʽ 

ʪʫʪ ʨʦʟʤʽʱʫʚʘʚʩʷ ʝʚʘʧʦʨʠʪʦʚʠʡ ʙʘʩʝʡʥ ʎʝʭʰʪʝʡʥ. ʋ ʮʝʡ ʞʝ ʧʝʨʽʦʜ ʚʽʜʙʫʚʘʚʩʷ ʨʠʬʪʦʛʝʥʝʟ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʇʽʚʥʽʯʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʩʠʩʪʝʤʠ ʛʨʘʙʝʥʽʚ. ʋ ʤʝʟʦʢʘʡʥʦʟʦʾ ʨʦʟʚʠʚʘʚʩʷ ɸʪʣʘʥʪʠʯʥʠʡ ʦʢʝʘʥ ʽ 

ʚʠʥʠʢʣʠ ʦʩʥʦʚʥʽ ʟʘʧʘʜʠʥʠ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ï ʇʽʚʥʽʯʥʦʥʽʤʝʮʴʢʦ-ʇʦʣʴʩʴʢʘ, ʇʽʚʥʽʯʥʦʤʦʨʩʴʢʘ, 

ɸʢʚʽʪʘʥʩʴʢʘ, ɸʥʛʣʦ-ʇʘʨʠʟʴʢʠʡ ʙʘʩʝʡʥ ʪʘ ʽʥ. ʊʝʢʪʦʥʽʯʥʘ ʘʢʪʠʚʽʟʘʮʽʷ, ʱʦ ʚʽʜʙʫʣʘʩʷ ʚ ʢʘʡʥʦʟʦʾ ʽ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʚʫʣʢʘʥʽʟʤʦʤ ʪʘ ʩʝʡʩʤʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʧʨʠʟʚʝʣʘ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ɿʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʩʠʩʪʝʤʠ ʛʨʘʙʝʥʽʚ, ʱʦ ʘʢʪʠʚʥʘ ʽ ʜʦ ʮʴʦʛʦ ʯʘʩʫ. 
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CC BY 4.0 
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ʈʠʩ. 2.55. ʉʝʡʩʤʦʛʝʦʣʦʛʽʯʥʽ ʨʦʟʨʽʟʠ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʙʘʩʝʡʥʫ ʇʽʚʥʽʯʥʦʛʦ ʤʦʨʷ. ʇʦʢʘʟʘʥʦ ʤʝʞʽ ʩʝʢʚʝʥʩʽʚ 3-ʛʦ ʧʦʨʷʜʢʫ ʽ 

ʤʝʛʘʩʝʢʚʝʥʩʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʝʡʩʤʽʯʥʠʤ ʥʝʟʛʽʜʥʦʩʪʷʤ. ʈʦʟʤʽʱʝʥʥʷ ʨʦʟʨʽʟʽʚ ʥʘ ʨʠʩ. 2.54 

(Patruno et al., 2021) CC BY 4.0 

 

ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ. ʅʘ ʧʽʚʥʦʯʽ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʨʦʟʤʽʱʝʥʠʡ ʥʘʡʙʽʣʴʰʠʡ ʎʝʥʪʨʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʠʡ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʡ ʙʘʩʝʡʥ (ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ɹʝʣʴʛʽʷ, ʅʽʜʝʨʣʘʥʜʠ, ɼʘʥʽʷ, ʅʽʤʝʯʯʠʥʘ, ʅʦʨʚʝʛʽʷ). ɺʩʴʦʛʦ 

ʚʽʜʢʨʠʪʦ ʧʦʥʘʜ 400 ʨʦʜʦʚʠʱ ɺɺ. ʅʘʡʙʽʣʴʰʽ ʟ ʥʠʭ ʥʘʬʪʦʚʽ ï ʉʪʘʪʴʬʽʦʨʜ, (317 ʤʣʥ ʪ), ʌʦʨʪʽʩ (240 ʤʣʥ 

ʪ), ɽʢʦʬʽʩʢ (230 ʤʣʥ ʪ), ɹʨʝʥʪ (215 ʤʣʥ ʪ); ʛʘʟʦʚʽ ï ʧʝʨʰʝ ʨʦʜʦʚʠʱʝ ɻʨʦʥʽʥʛʝʤ, ʱʦ ʚʽʜʢʨʠʪʝ ʚ 1959 ʨ. 

(1870 ʤʣʨʜ ʢʫʙ. ʤ), ʧʽʟʥʽʰʝ ʚʽʜʢʨʠʪʽ ʊʨʦʣʴ (1287 ʤʣʨʜ ʢʫʙ. ʤ) ʪʘ ʽʥ. ʄʝʥʰ ʟʥʘʯʥʽ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʥʘʬʪʠ ʽ ʛʘʟʫ ɸʥʛʣʦ-ʇʘʨʠʟʴʢʠʡ, ɸʢʚʽʪʘʥʩʴʢʠʡ ʪʘ ʽʥʰʘ ʙʘʩʝʡʥʠ.  

ʂʘʤôʷʥʝ ʚʫʛʽʣʣʷ ʟʦʩʝʨʝʜʞʝʥʝ ʫ ʣʘʥʮʶʛʫ ʙʘʩʝʡʥʽʚ ï ʇʽʚʜʝʥʥʦʫʝʣʴʩʴʢʦʤʫ, ʁʦʨʢʰʠʨʩʴʢʦʤʫ, 

ɸʩʪʫʨʽʡʩʴʢʦʤʫ, ʈʫʨʩʴʢʦʤʫ, ʉʘʘʨʩʴʢʦʤʫ, ʃʦʪʘʨʽʥʛʩʴʢʦʤʫ, ɺʝʨʭʥʴʦʩʽʣʝʟʴʢʦʤʫ, ʃʶʙʣʽʥʩʴʢʦʤʫ. 

ʇʨʦʤʠʩʣʦʚʘ ʚʫʛʣʝʥʦʩʥʽʩʴ ʧʨʫʨʦʯʝʥʘ ʜʦ ʩʽʣʝʟʽʶ. 

ʈʦʜʦʚʠʱʘ ʢʘʣʽʡʥʠʭ ʽ ʢʫʭʦʥʥʠʭ ʩʦʣʝʡ ʧʦʚô̫ ʟʘʥʽ ʟ ʎʝʭʰʪʝʡʥʦʤ (ʧʝʨʤ), ʨʦʜʦʚʠʱʘ ʩʪʨʦʥʮʽʶ (ʤʽʥʝʨʘʣ 

ʮʝʣʝʩʪʠʥ) ï ʟ ʂʝʡʧʝʨʦʤ (ʪʨʽʘʩ). 

ʈʫʜʥʽ ʨʦʜʦʚʠʱʘ ʪʷʞʽʶʪʴ ʜʦ ʽʥʪʨʫʟʠʚʥʠʭ ʢʘʣʝʜʦʥʩʴʢʠʭ ʽ ʛʝʨʮʠʥʩʴʢʠʭ ʛʽʧʝʨʙʘʟʠʪʦʚʠʭ ʽ ʛʨʘʥʽʪʦʾʜʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ. ɿ ʢʘʣʝʜʦʥʩʴʢʠʤʠ ʛʽʧʝʨʙʘʟʠʪʘʤʠ ʧʦʚôʷʟʘʥʽ ʨʦʜʦʚʠʱʘ ʭʨʦʤʽʪʽʚ, ʤʽʜʽ ʽ ʥʽʢʝʣʶ ʉʢʘʥʜʠʥʘʚʽʾ. ɿ 

ʢʘʣʝʜʦʥʩʴʢʠʤʠ ʛʨʘʥʽʪʦʾʜʘʤʠ ʘʩʦʮʽʶʶʪʴ ʢʦʣʯʝʜʘʥʥʽ ʨʦʜʦʚʠʱʘ ʅʦʨʚʝʛʽʾ ʽ ɯʨʣʘʥʜʽʾ. 

ɿ ʛʝʨʮʠʥʩʴʢʤʠ ʛʨʘʥʽʪʘʤʠ ɸʨʤʦʨʽʢʘʥʩʴʢʦʛʦ ʽ ʎʝʥʪʨʘʣʴʥʦʛʦ ʌʨʘʥʮʫʟʴʢʦʛʦ ʤʘʩʠʚʽʚ ʘʩʦʮʽʶʶʪʴ 

ʨʦʜʦʚʠʱʘ ʦʣʦʚʘ, ʚʦʣʴʬʨʘʤʫ ʽ ʤʦʣʽʙʜʝʥʫ, ʘ ʪʘʢʦʞ ʤʽʜʽ ʽ ʫʨʘʥʫ. ʋ ʐʚʘʨʮʚʘʣʴʜʽ, ɺʦʛʝʟʘʭ ʽ ɹʦʛʝʤʩʴʢʦʤʫ 

ʤʘʩʠʚʘʭ ʚʠʷʚʣʝʥʽ ʩʢʘʨʥʦʚʽ ʨʦʜʦʚʠʱʘ ʤʘʛʥʝʪʠʪʦʚʠʭ ʽ ʰʝʻʣʽʪʦʚʠʭ ʪʘ ʛʨʝʡʟʝʥʦʚʠʭ ʦʣʦʚʦ-ʚʦʣʴʬʨʘʤʦʚʠʭ 

ʨʫʜ, ʨʦʜʦʚʠʱʘ ʧôʷʪʠʝʣʝʤʝʥʪʥʦʾ ʬʦʨʤʘʮʽʾ (Co, Ni, Bi, Ag, U). ɼʦʙʨʝ ʚʽʜʦʤʽ ʪʘʢʦʞ ʧʦʣʽʤʝʪʘʣʽʯʥʽ 

(ʌʨʝʡʙʝʨʛ, ʅʽʤʝʯʯʠʥʘ) ʪʘ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʽʤʝʪʘʣʽʯʥʽ ʨʦʜʦʚʠʱʘ (ʈʽʫ-ʊʽʥʪʫ, ɯʩʧʘʥʽʷ). 
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2.4.3. ɸʣʴʧʽʡʩʴʢʦ-ɻʽʤʘʣʘʡʩʴʢʠʡ ʩʢʣʘʜʯʘʩʪʠʡ ʧʦʷʩ 

ɻʨʘʥʠʮʽ ʧʦʷʩʫ ʽ ʨʘʡʦʥʫʚʘʥʥʷ. ʎʝʡ ʧʦʷʩ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʯʝʨʝʟ ʚʩʶ ɭʚʨʘʟʽʶ; ʧʨʠ ʰʠʨʠʥʽ 500-1500 ʢʤ 

ʚʽʥ ʚʠʜʦʚʞʝʥʠʡ ʥʘ 16 ʪʠʩ. ʢʤ. ʋ ʩʢʣʘʜʽ ʧʦʷʩʫ ʚʠʜʽʣʷʶʪʴ ʘʣʴʧʽʡʩʴʢʽ ʽ ʢʽʤʤʝʨʽʡʩʴʢʽ ʩʢʣʘʜʯʘʪʽ ʩʠʩʪʝʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʜʦ ʥʴʦʛʦ ʚʢʣʶʯʘʶʪʴ ʪʘʢʦʞ ʪʘʢʦʞ ʛʝʨʮʠʥʩʴʢʽ ʽ ʙʽʣʴʰ ʨʘʥʥʽ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʽ ʩʝʨʝʜʠʥʥʽ 

ʤʘʩʠʚʠ (ʤʽʢʨʦʢʦʥʪʠʥʝʥʪʠ ʘʙʦ ʧʣʘʪʬʦʨʤʠ). ʉʝʨʝʜ ʥʠʭ ʄʽʟʽʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʽ ɼʦʙʨʫʜʞʘ, ɼʦʥʝʮʴʢʘ 

ʩʢʣʘʜʯʘʩʪʘ ʩʧʦʨʫʜʘ, ʉʢʽʬʩʴʢʘ ʽ ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʘ ʧʣʘʪʬʦʨʤʠ, ʇʘʤʽʨ, ʊʽʙʝʪ, ʂʫʥʴʣʫʥʴ ʽ ʎʽʥʴʣʽʥ. 

ʏʘʩʪʠʥʘ ʟ ʥʠʭ ʙʫʣʘ ʚʪʷʛʥʫʪʘ ʚ ʘʣʴʧʽʡʩʴʢʝ ʛʦʨʦʫʪʚʦʨʝʥʥʷ. ɿʘ ʧʘʣʝʦʪʝʢʪʦʥʽʯʥʠʤʠ ʨʝʢʦʥʩʪʨʫʢʮʽʷʤʠ 

ɸʣʴʧʽʡʩʴʢʦ-ɻʽʤʘʣʘʡʩʴʢʠʡ ʧʦʷʩ ʬʦʨʤʫʚʘʚʩʷ ʥʘ ʤʽʩʮʽ ʦʢʝʘʥʽʚ, ʱʦ ʧʽʩʣʷ ʨʦʟʧʘʜʫ ʈʽʜʽʥʽʾ ʨʦʟôʻʜʥʫʚʘʣʠ 

ɻʦʥʜʚʘʥʫ ʽ ʃʘʚʨʘʟʽʶ ï ʇʨʦʪʦʪʝʪʽʩʫ, ʇʘʣʝʦʪʝʪʽʩʫ, ʄʝʟʦʪʝʪʽʩʫ ʽ ʅʝʦʪʝʪʽʩʫ (ʊʝʪʽʩʫ). ʅʘʟʚʘ ʊʝʪʽʩ ʙʫʣʘ 

ʚʧʝʨʰʝ ʟʘʩʪʦʩʦʚʘʥʘ ʚʠʜʘʪʥʠʤʠ ʪʝʢʪʦʥʽʩʪʦʤ ɽ. ɿʶʩʦʤ. 

ʅʘ ʧʽʚʥʦʯʽ ʤʘʡʞʝ ʧʦʚʩʶʜʠ ʧʦʷʩ ʤʝʞʫʻ ʟ ʧʘʣʝʦʟʦʾʜʘʤʠ, ʥʘ ʧʽʚʜʥʽ ï ʟ ʜʦʢʝʤʙʨʽʡʩʴʢʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ 

ɻʦʥʜʚʘʥʩʴʢʦʾ ʛʨʫʧʠ ï ɸʬʨʠʢʘʥʦ-ɸʨʘʚʽʡʩʴʢʦʶ, ɯʥʜʦʩʪʘʥʩʴʢʦʶ, ɸʚʩʪʨʘʣʽʡʩʴʢʦʶ ʪʘ ʟ ɯʥʜʽʡʩʴʢʠʤ 

ʦʢʝʘʥʦʤ. ʅʘ ʟʘʭʦʜʽ ʧʦʷʩ ʦʙʤʝʞʝʥʠʡ ɸʪʣʘʥʪʠʯʥʠʤ ʦʢʝʘʥʦʤ (ʜʦ ʫʪʚʦʨʝʥʥʷ ʷʢʦʛʦ ʫ ʩʝʨʝʜʥʽʡ ʶʨʽ 

ʟôʻʜʥʫʚʘʚʩʷ ʟ ɸʥʪʠʣʴʩʴʢʦ-ʂʘʨʽʙʩʴʢʦʶ ʦʙʣʘʩʪʶ. ʅʘ ʩʭʦʜʽ ʛʨʘʥʠʮʷ ʧʨʦʚʦʜʠʪʴʩʷ ʤʽʞ ɯʥʜʦʥʝʟʽʡʩʴʢʦʶ 

ʩʢʣʘʜʯʘʩʪʦʶ ʦʙʣʘʩʪʶ ʽ ʌʽʣʽʧʧʽʥʘʤʠ.  

ɺʨʘʭʦʚʫʶʯʠ ʚʝʣʠʯʝʟʥʫ ʧʨʦʪʷʞʥʽʩʪʴ ʧʦʷʩʫ ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʤʠ ʧʨʠʡʤʘʻʤʦ ʧʦʜʽʣ ʧʦʷʩʫ ʥʘ 

ʩʢʣʘʜʯʘʩʪʽ ʦʙʣʘʩʪʽ (ʩʝʛʤʝʥʪʠ), ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ɺ. ʍʘʽʥʠʤ (ʍʘʠʥ, 1984) ʟ ʜʝʷʢʠʤʠ ʟʤʽʥʘʤʠ.  

ʇʨʠ ʚʠʜʽʣʝʥʥʽ ʩʢʣʘʜʯʘʩʪʠʭ ʦʙʣʘʩʪʝʡ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʚʢʣʶʯʘʻ ʜʝʢʽʣʴʢʘ ʘʣʴʧʽʡʩʴʢʠʭ ʽ ʙʽʣʴʰ ʨʘʥʥʽʭ 

ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ, ʚʨʘʭʦʚʫʚʘʣʠʩʴ ʥʝ ʪʽʣʴʢʠ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ, ʘ ʡ ʛʝʦʛʨʘʬʽʯʥʝ 

ʧʦʣʦʞʝʥʥʷ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ɸʣʴʧʽʡʩʴʢʦ-ɻʽʤʘʣʘʡʩʴʢʠʡ ʧʦʷʩ ʚʢʣʶʯʘʻ ʚʽʩʽʤ ʩʢʣʘʜʯʘʩʪʠʭ ʦʙʣʘʩʪʝʡ: 1) 

ɿʘʭʽʜʥʦʩʝʨʝʜʥʴʦʟʝʤʥʦʤʦʨʩʴʢʫ (ʇʽʨʝʥʝʾ, ɹʝʪʠʜʠ, ɸʧʝʥʥʽʥʠ, ɸʣʴʧʠ); 2) ʉʭʽʜʥʦʩʝʨʝʜʥʴʦʟʝʤʥʦʤʦʨʩʴʢʫ 

(ʂʘʨʧʘʪʠ, ɹʘʣʢʘʥʽʜʠ, ɼʠʥʘʨʠʜʠ, ɽʣʣʽʥʽʜʠ, ʄʽʟʽʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ); 3) ʂʨʠʤʩʴʢʦ-ʂʘʚʢʘʟʴʢʦ-ʂʦʧʝʪʜʘʟʴʢʫ 

(ɻʽʨʩʴʢʠʡ ʂʨʠʤ, ɺʝʣʠʢʠʡ ʂʘʚʢʘʟ, ʂʦʧʝʪʜʘˇ, ʉʢʣʘʜʯʘʩʪʠʡ ɼʦʥʙʘʩ ʽ ʩʢʽʬʽʜʠ ï ʉʢʽʬʩʴʢʘ ʪʘ 

ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʘ ʤʦʣʦʜʽ ʧʣʘʪʬʦʨʤʠ); 4) ɸʥʘʪʦʣʽʡʩʴʢʦ-ɯʨʘʥʩʴʢʫ (ʇʦʥʪʠʜʠ, ʄʘʣʠʡ ʂʘʚʢʘʟ, ʊʘʚʨʠʜʠ, 

ɿʘʛʨʦʩ, ɽʣʴʙʫʨʩ, ʆʤʘʥʩʴʢʽ ʛʦʨʠ); 5) ɸʬʛʘʥʦ-ɹʝʣʫʜʞʠʩʪʘʥʦ-ʇʘʤʽʨʩʴʢʫ (ʎʝʥʪʨʘʣʴʥʠʡ ɸʬʛʘʥʽʩʪʘʥ, 

ʄʘʢʨʘʥ, ʂʽʨʪʘʨ, ʉʫʣʝʡʤʘʥ); 6) ɻʽʤʘʣʘʡʩʴʢʦ-ʊʽʙʝʪʩʴʢʫ (ɻʽʤʘʣʘʾ, ʊʽʙʝʪ, ʂʫʥʴʣʫʥʴ ʽ ʎʽʥʴʣʽʥ); 7) 

ɯʥʜʦʩʽʥʽʡʩʴʢʫ (ɯʥʜʦʙʽʨʤʘʥʩʴʢʽ ʣʘʥʮʶʛʠ, ʖʥʘʥʴ-ʄʘʣʘʡʩʴʢʘ, ʃʘʦʩʴʢʦ-ɺôʻʪʥʘʤʩʴʢʘ ʩʠʩʪʝʤʠ); 8) 

ɯʥʜʦʥʝʟʽʡʩʴʢʫ (ʇʽʚʜʝʥʥʦ- ʽ ʇʽʚʥʽʯʥʦʽʥʜʦʥʝʟʽʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ).  

ʂʨʽʤ ʪʦʛʦ, ʚʠʜʽʣʷʶʪʴ ʟʘʧʘʜʠʥʠ ʉʝʨʝʜʟʝʤʥʦʛʦ, ʏʦʨʥʦʛʦ, ʂʘʩʧʽʡʩʴʢʦʛʦ ʤʦʨʽʚ, ʆʤʘʥʩʴʢʦʾ ʟʘʪʦʢʠ ʪʘ 

ʤʦʨʽʚ ʉʫʣʫ, ʉʫʣʘʚʝʩʽ, ɹʘʥʜʘ, ʉʝʨʝʤ ʟ ʥʦʚʦʫʪʚʦʨʝʥʦʶ ʢʦʨʦʶ ʦʢʝʘʥʽʯʥʦʛʦ ʘʙʦ ʩʫʙʦʢʝʘʥʽʯʥʦʛʦ ʪʠʧʫ, ʷʢʽ 

ʫʪʚʦʨʠʣʠʩʴ ʚ ʦʣʽʛʦʮʝʥʽ-ʤʽʦʮʝʥʽ ʦʜʥʦʯʘʩʥʦ ʟ ʫʪʚʦʨʝʥʥʷʤ ʛʽʨʩʴʢʠʭ ʩʠʩʪʝʤ, ʘʙʦ ʞ ʻ ʨʝʣʽʢʪʘʤʠ ʦʢʝʘʥʫ 

ʊʝʪʽʩ.  

ɺ ʤʝʞʘʭ ʧʦʷʩʫ ʨʦʟʤʽʱʝʥʽ ʜʘʚʥʽ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ, ʧʝʨʝʨʦʙʣʝʥʽ ʥʘʩʪʫʧʥʠʤʠ 

ʪʝʢʪʦʥʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ: ɸʜʨʽʘʪʠʯʥʘ ʙʨʠʣʘ ï ɸʜʨʽʷ, ʈʦʜʦʧʴʢʠʡ, ʄʽʟʽʡʩʴʢʠʡ, ɸʥʘʪʦʣʽʡʩʴʢʠʡ, 

ʎʝʥʪʨʘʣʴʥʦʽʨʘʥʩʴʢʠʡ, ʊʽʙʝʪʩʴʢʠʡ, ʎʝʥʪʨʘʣʴʥʦʘʬʛʘʥʩʴʢʠʡ, ɯʥʜʦʩʽʥʽʡʩʴʢʠʡ, ʘ ʪʘʢʦʞ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʥʝʚʝʣʠʢʠʭ ʟʘ ʨʦʟʤʽʨʘʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʪʝʨʝʡʥʽʚ. 

 

ɿʘʭʽʜʥʦʩʝʨʝʜʥʴʦʟʝʤʥʦʤʦʨʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʚʢʣʶʯʘʻ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʇʽʨʝʥʝʾʚ, ɹʝʪʠʜ ʟ 

ɹʘʣʝʘʨʩʴʢʠʤʠ ʦ-ʤʠ, ɸʣʴʧ, ɸʧʝʥʥʽʥ ʟ ʛʦʨʘʤʠ ʂʘʣʘʙʨʽʾ ʽ ʉʽʮʽʣʽʾ (ʨʠʩ. 2.56). ʂʨʽʤ ʪʦʛʦ, ʚ ʤʝʞʘʭ ʦʙʣʘʩʪʽ 

ʨʦʟʤʽʱʝʥʽ ʤʦʨʩʴʢʽ ʙʘʩʝʡʥʠ (ʪʝʢʪʦʥʽʯʥʽ ʟʘʧʘʜʠʥʠ) ï ɸʣʞʠʨʦ-ʇʨʦʚʘʥʩʴʢʠʡ, ʃʽʛʫʨʽʡʩʴʢʠʡ, ɹʘʣʝʘʨʩʴʢʠʡ 

ʽ ʇʽʚʜʝʥʥʦ-ɹʘʣʝʘʨʩʴʢʠʡ, ɸʣʴʙʦʨʘʥʩʴʢʠʡ ʽ ʊʽʨʨʝʥʩʴʢʠʡ. ʅʝʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʦʙʣʘʩʪʽ (ɽʨ-ʈʠʬ, ʊʝʣʴ-ɸʪʣʘʩ 

ï ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʧʽʚʥʦʯʽ ɸʬʨʠʢʠ ʽ ʪʦʤʫ ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ. 

ʉʪʨʘʪʠʛʨʘʬʽʷ. ʆʩʦʙʣʠʚʽʩʪʶ ɿʘʭʽʜʥʦʩʝʨʝʜʥʴʦʟʝʤʥʦʤʦʨʩʴʢʦʾ, ʷʢ ʽ ʉʭʽʥʦʩʝʨʝʜʝʤʥʦʤʦʨʩʴʢʦʾ 

ʦʙʣʘʩʪʝʡ, ʻ ʰʠʨʦʢʠʡ ʨʦʟʚʠʪʦʢ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʢʨʠʚʽʚ ʟ ʚʝʣʠʯʝʟʥʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʷʢʽ ʧʝʨʝʢʨʠʚʘʶʪʴ ʬʫʥʜʘʤʝʥʪʠ ʤʦʣʦʜʠʭ ʽ ʜʘʚʥʽʭ ʧʣʘʪʬʦʨʤ, ʜʝʬʦʨʤʫʶʯʠ ʧʣʘʪʬʦʨʤʥʽ 

ʯʦʭʣʠ ʚ ʾʭ ʢʨʘʡʦʚʠʭ ʯʘʩʪʠʥʘʭ. ʑʦʥʘʡʤʝʥʰʝ ʬʫʥʜʘʤʝʥʪ ʪʘʢʠʭ ʪʝʨʠʪʦʨʽʡ ʛʝʥʝʪʠʯʥʦ ʥʝ ʧʦʚôʷʟʘʥʠʡ ʟ 

ʤʝʟʦʢʘʡʥʦʟʦʡʩʴʢʠʤʠ ʨʫʭʘʤʠ ʽ ʪʫʪ ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ.  

ɺ ʘʩʦʮʽʘʮʽʾ ʟ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʧʘʣʝʦʟʦʶ ʜʦʢʝʤʙʨʽʡ ʚʽʜʦʤʠʡ ʫ ʤʝʞʘʭ ʩʝʨʝʜʠʥʥʠʭ 

ʤʘʩʠʚʽʚ, ʥʘʡʙʽʣʴʰʽ ʟ ʷʢʠʭ ʨʦʟʤʽʱʝʥʽ ʚ ʤʝʞʘʭ ɹʝʪʠʜ (ʉʴʻʨʘ-ʅʝʚʘʜʘ ʪʘ ʦ. ʄʽʥʦʨʢʘ), ʇʽʨʝʥʝʾʚ (ʆʩʴʦʚʘ 

ʟʦʥʘ), ɸʣʴʧ (ʇʝʥʽʥʩʴʢʘ ʽ ʆʩʴʦʚʘ ʟʦʥʠ), ʜʠʚ. ʨʠʩ. 2.46. ʇʦʨʦʜʠ ʜʦʢʝʤʙʨʽʶ ï ʩʣʶʜʷʥʽ ʩʣʘʥʮʽ, ʘʤʬʽʙʦʣʽʪʠ, 

ʛʨʘʥʽʪʦʾʜʠ ʽ ʛʥʝʡʩʠ ʡʤʦʚʽʨʥʦʶ ʪʦʚʱʠʥʦʶ ʜʦ 15 ʢʤ. ʆʩʴʦʚʫ ʟʦʥʫ ʉʭʽʜʥʠʭ ɸʣʴʧ, ʜʝ ʧʦʰʠʨʝʥʽ 

ʩʢʣʘʜʥʦʜʠʩʣʦʢʦʚʘʥʽ ʪʦʚʱʽ ʛʥʝʡʩʽʚ, ʩʣʘʥʮʽʚ ʽ ʘʤʬʽʙʦʣʽʪʽʚ, ʻ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ ʧʽʚʜʝʥʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ 

ɹʦʛʝʤʩʴʢʦʛʦ ʩʝʨʝʜʠʥʥʦʛʦ ʤʘʩʠʚ.  
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ʇʘʣʝʦʟʦʡ. ʂʝʤʙʨʽʡ, ʦʨʜʦʚʠʢ, ʩʠʣʫʨ, ʜʝʚʦʥ ʽ ʤʽʩʩʽʩʽʧʽʡ ʩʢʣʘʜʘʶʪʴ ʆʩʴʦʚʫ ʟʦʥʫ ʇʽʨʝʥʝʾʚ ʽ ʆʩʴʦʚʫ ʟʦʥʫ 

ʉʭʽʜʥʠʭ ɸʣʴʧ (ʇʽʚʜʝʥʴ ɸʚʩʪʨʽʾ). ɺ ʆʩʴʦʚʽʡ ʟʦʥʽ ʇʽʨʝʥʝʾʚ ʢʝʤʙʨʽʡ ʽ ʦʨʜʦʚʠʢ ʩʢʣʘʜʝʥʽ ʢʨʠʩʪʘʣʽʯʥʠʤʠ 

ʩʣʘʥʮʷʤʠ. ʋ ʇʽʚʥʽʯʥʠʭ ʇʽʨʝʥʝʷʭ ʧʦʰʠʨʝʥʽ ʢʚʘʨʮʠʪʠ, ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ, ʚʘʧʥʷʢʠ ʽ ʜʦʣʦʤʽʪʠ, ʧʦʜʝʢʫʜʠ ʟ 

ʬʘʫʥʦʶ ʧʘʣʝʦʟʦʶ ï ʚʽʜ ʢʝʤʙʨʽʶ ʜʦ ʚʽʟʝʡʩʴʢʦʛʦ ʷʨʫʩʫ ʢʘʨʙʦʥʫ. ʊʦʚʱʠʥʘ ʧʘʣʝʦʟʦʶ ʪʫʪ ï 2,4 ʢʤ. ʆʩʴʦʚʘ 

ʟʦʥʘ ʉʭʽʜʥʠʭ ɸʣʴʧ ʩʢʣʘʜʝʥʘ ʜʝʬʦʨʤʦʚʘʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʩʣʘʥʮʽʚ, ʘʤʬʽʙʦʣʽʪʽʚ ʽ ʩʣʘʥʮʽʚ.  

 

 
 

ʈʠʩ. 2.56. ʊʝʢʪʦʥʽʯʥʘ ʩʭʝʤʘ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɸʣʴʧʽʡʩʴʢʦ-ɻʽʤʘʣʘʡʩʴʢʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʫ (ʇʽʚʜʝʥʥʘ ɭʚʨʦʧʘ, 

ʇʽʚʥʽʯʥʘ ɸʬʨʠʢʘ ʪʘ ʉʝʨʝʜʥʽʡ ʉʭʽʜ) 
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ɺʝʨʭʥʽʡ ʧʘʣʝʦʟʦʡ ʩʢʣʘʜʘʻ ʚʝʣʠʢʽ ʜʽʣʷʥʢʠ ʇʽʚʜʝʥʥʠʭ ɸʣʴʧ. ʈʘʟʦʤ ʟ ʬʨʘʛʤʝʥʪʘʤʠ ʫʟʙʝʨʝʞʥʠʭ 

ʨʘʡʦʥʽʚ ɸʜʨʽʘʪʠʢʠ (ɯʩʪʨʽʷ, ɸʧʫʣʽʷ) ʽ ʧʽʚʜʥʷ ʉʽʮʽʣʽʾ ʚʦʥʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʬʨʘʛʤʝʥʪʠ ʤʽʢʨʦʢʦʥʪʠʥʝʥʪʫ 

ɸʜʨʽʷ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ɸʜʨʽʘʪʠʯʥʦʤʫ ʤʦʨʽ ʽ ʙʫʚ ʯʘʩʪʠʥʦʶ ɻʦʥʜʚʘʥʠ. ʋ ʙʫʜʦʚʽ ʤʽʢʨʦʢʦʥʪʠʥʝʥʪʘ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʫʪʚʦʨʝʥʥʷ ʢʘʨʙʦʥʫ ʽ ʧʝʨʤʽ. ɺ ʂʘʨʥʽʡʩʴʢʠʭ ɸʣʴʧʘʭ ʚʽʜʦʤʽ 

ʩʠʣʫʨʽʡʩʴʢʽ ʬʽʣʽʪʠ ʽ ʧʽʩʢʦʚʠʢʠ, ʘ ʪʘʢʦʞ ʜʝʚʦʥʩʴʢʽ ʧʝʨʝʢʨʠʩʪʘʣʽʟʦʚʘʥʽ ʨʠʬʦʛʝʥʥʽ ʚʘʧʥʷʢʠ ʟʥʘʯʥʦʾ 

ʪʦʚʱʠʥʠ. ʂʘʨʙʦʥ (ʧʝʥʩʽʣʴʚʘʥʽʡ) ʚ ʤʦʨʩʴʢʠʭ ʬʘʮʽʷʭ ʪʘʢʦʞ ʚʽʜʦʤʠʡ ʚ ʂʘʨʥʽʡʩʴʢʠʭ ɸʣʴʧʘʭ, ʜʝ ʚʽʥ 

ʩʢʣʘʜʝʥʠʡ ʧʽʩʢʦʚʠʢʘʤʠ, ʩʣʘʥʮʷʤʠ ʽ ʬʫʟʫʣʽʥʽʜʦʚʠʤʠ ʚʘʧʥʷʢʘʤʠ ʪʦʚʱʠʥʦʶ 500-800 ʤ. 

ʇʝʨʤʩʴʢʽ ʚʽʜʢʣʘʜʠ ʚ ɸʣʴʧʘʭ (ʇʽʚʜʝʥʥʠʡ ʊʠʨʦʣʴ) ʨʦʟʧʦʯʠʥʘʶʪʴʩʷ ʪʦʚʱʝʶ ʢʦʥʛʣʦʤʝʨʘʪʽʚ ɺʝʨʫʢʘʥʦ 

(Verrucano) ʟʥʘʯʥʦʾ ʪʦʚʱʠʥʠ, ʱʦ ʚʤʽʱʫʶʪʴ ʨʝʰʪʢʠ ʬʣʦʨʠ. ɺʦʥʠ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʚʫʣʢʘʥʽʪʘʤʠ, ʘ ʱʝ 

ʚʠʱʝ ʟʘʣʷʛʘʶʪʴ ʦʨʛʘʥʦʛʝʥʥʽ ʪ.ʟ. ʙʝʣʝʨʦʬʦʥʦʚʽ ʚʘʧʥʷʢʠ. ɺ ʂʘʨʥʽʡʩʴʢʠʭ ɸʣʴʧʘʭ (ʇʽʚʜʝʥʥʘ ʟʦʥʘ) ʨʦʟʨʽʟʠ 

ʧʝʨʤʽ ʩʭʦʞʽ. ɰʾ ʥʠʟʠ ʪʫʪ ʩʢʣʘʜʝʥʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʤʽʥʣʠʚʦʾ ʪʦʚʱʠʥʠ 

(100-1000 ʤ). ɺʠʱʝ ʚʠʜʽʣʷʻʪʴʩʷ ʝʬʫʟʠʚʥʘ ʩʝʨʽʷ ï ʽʛʥʽʤʙʨʠʪʠ, ʣʘʚʠ ʽ ʪʫʬʠ (ʜʦ 1000 ʤ). ɿʘʚʝʨʰʫʶʪʴ 

ʨʦʟʨʽʟ ʧʝʨʤʽ ʯʝʚʦʥʦʢʦʣʽʨʥʽ ʧʽʩʢʦʚʠʢʠ, ʤʝʨʛʝʣʽ ʽ ʝʚʘʧʦʨʠʪʠ ʬʦʨʤʘʮʽʾʾ ɹʝʣʝʨʦʬʦʥ (450 ʤ).  

ʂʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʚʝʨʭʽʚ ʢʘʨʙʦʥʫ (ʩʪʝʬʘʥ) ʽ ʧʝʨʤʽ ʦʧʠʩʘʥʽ ʚ ʇʽʨʝʥʝʷʭ, ʜʝ ʾʭ ʩʫʤʘʨʥʘ ʪʦʚʱʠʥʘ 

ï 2 ʢʤ. ʌʘʫʥʽʩʪʠʯʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʤʦʨʩʴʢʽ ʚʘʧʥʷʢʠ ʧʝʨʤʽ ʚʽʜʦʤʽ ʪʘʢʦʞ ʚ ʇʽʨʝʥʝʷʭ, ʥʘ ʉʽʮʽʣʽʾ ʪʘ ʚ 

ɼʠʥʘʨʠʜʘʭ.  

ʊʨʽʘʩ ʤʘʻ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʽ ʩʢʣʘʜʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʬʘʮʽʷʤʠ ʚʽʜʢʨʠʪʦʛʦ ʤʦʨʷ. ʅʠʟʠ ʪʨʽʘʩʫ, ʪ.ʟ. 

ʩʢʽʬʩʢɹʽ ʚʝʨʩʪʚʠ, ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʶʪʴ ʥʘ ʧʝʨʤʽ ʽ ʩʢʣʘʜʝʥʽ ʯʝʚʦʥʦʢʦʣʽʨʥʠʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʽ 

ʝʚʘʧʦʨʠʪʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ. ɺʠʱʝ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚʘʧʥʷʢʠ, ʜʦʣʦʤʽʪʠ ʽ ʤʝʨʛʝʣʽ ʟ ʙʘʛʘʪʦʶ 

ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ. ʉʝʨʝʜ ʚʘʧʥʷʢʽʚ ʧʦʰʠʨʝʥʽ ʨʠʬʦʛʝʥʥʽ (ʜʘʭʰʪʝʡʥʩʴʢʘ ʬʘʮʽʷ). ʇʽʚʜʝʥʥʽʰʝ, ʚ 

ɸʧʝʥʥʽʥʘʭ ʪʨʽʘʩ ʩʢʣʘʜʝʥʠʡ ʩʣʘʥʮʷʤʠ, ʤʘʨʤʫʨʘʤʠ ʽ ʛʣʠʙʦʢʦʚʦʜʥʠʤʠ ʚʘʧʥʷʢʘʤʠ (ʛʦʣʴʰʪʘʜʩʴʢʘ ʬʘʮʽʷ) 

https://upload.wikimedia.org/wikipedia/commons/9/92/Tectonic_map_Mediterranean_EN.svg
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ʚʝʣʠʢʦʾ ʪʦʚʱʠʥʠ. ɽʚʘʧʦʨʠʪʠ ʚʝʨʭʥʴʦʛʦ ʪʨʽʘʩʫ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʨʦʟʨʽʟʫ. ʂʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʪʨʽʘʩʫ, ʶʨʠ 

ʽ ʢʨʝʡʜʠ  ʩʢʣʘʜʘʶʪʴ ɸʧʫʣʽʡʩʴʢʫ ʢʘʨʙʦʥʘʪʥʫ ʧʣʘʪʬʦʨʤʫ ɸʜʨʽʘʪʠʢʠ.  

ʖʨʩʴʢʘ ʩʠʩʪʝʤʘ ɸʣʴʧ ʩʢʣʘʜʝʥʘ ʧʝʨʝʚʘʞʥʦ ʤʽʣʢʦʚʦʜʥʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ ï 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʚʘʧʥʷʢʘʤʠ ʟ ʙʘʛʘʪʦʶ ʬʘʫʥʦʶ ʪʘ ʛʣʠʙʦʢʦʚʦʜʥʠʤʠ ʛʣʠʥʠʩʪʠʤʠ ʽ ʢʨʝʤʝʥʠʩʪʠʤʠ 

ʩʣʘʥʮʷʤʠ. ɺ ʇʽʚʥʽʯʥʠʭ ɺʘʧʥʷʢʦʚʠʭ ɸʣʴʧʘʭ (ʉʭʽʜʥʽ ɸʣʴʧʠ) ʪʘʢʽ ʧʦʨʦʜʠ ʩʢʣʘʜʘʶʪʴ ʚʩʽ ʪʨʠ ʚʽʜʜʽʣʠ ʶʨʠ 

ï ʣʘʡʷʩ, ʜʦʛʝʨ ʽ ʤʘʣʴʤ, ʪʦʚʱʠʥʦʶ ʜʦ 1 ʢʤ. ʖʨʩʴʢʽ ʚʘʧʥʷʢʠ ʧʦʰʠʨʝʥʽ ʚ ʇʽʨʝʥʝʷʭ, ʜʝ ʾʭ ʤʘʢʩʠʤʘʣʴʥʘ 

ʪʦʚʱʠʥʘ ʩʷʛʘʻ 1,5 ʢʤ. 

ɺ ɯʪʘʣʽʾ ʜʦʙʨʝ ʚʽʜʦʤʽ ʣʝʡʷʩʦʚʽ ʯʝʨʚʦʥʽ ʤʘʨʤʫʨʠʟʦʚʘʥʽ ʚʘʧʥʷʢʠ ʟ ʘʤʦʥʽʪʘʤʠ (Ammonitico rosso), ʷʢʽ 

ʟʜʘʚʥʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʘʨʭʽʪʝʢʪʫʨʽ ʽ ʙʫʜʽʚʥʠʮʪʚʽ (ʨʠʩ. 2.57). ɺ ʪʠʪʦʥʽ ʧʦʰʠʨʝʥʽ ʢʦʨʘʣʦʚʽ ʨʠʬʠ. ʋ 

ʌʨʘʥʮʫʟʴʢʠʭ ɸʣʴʧʘʭ, ʢʨʽʤ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ (ɹʨʽʘʥʩʦʥʩʴʢʘ ʟʦʥʘ) ʫ ʩʢʣʘʜʽ ʶʨʠ ʚʠʜʽʣʷʶʪʴʩʷ ʟʥʘʯʥʽ ʟʘ 

ʪʦʚʱʠʥʦʶ ʩʣʘʥʮʽ, ʷʢʽ ʧʦʰʠʨʝʥʽ ʫ ʧʝʨʝʜʘʣʴʧʽʡʩʴʢʽʡ (ɼʦʬʽʥʝʡʩʴʢʽʡ) ʟʦʥʽ. ʋ ʚʥʫʪʨʽʰʥʽʡ ʯʘʩʪʠʥʘʭ ɸʣʴʧ 

ʶʨʩʴʢʽ ʩʣʘʥʮʽ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʽ ʫʪʚʦʨʶʶʪʴ ʟʦʥʫ ʪ.ʟ. çʙʣʠʩʢʫʯʠʭ ʩʣʘʥʮʽʚè. 

 

 
 

ʈʠʩ. 2.57. ɺʘʧʥʷʢʠ Ammonitico rosso ʚ ʤ. ʄʦʜʝʥʘ, ʇʽʚʥʽʯʥʘ ɯʪʘʣʽʷ (ʌʦʪʦ ʘʚʪʦʨʘ, 2019) 

 

ʂʨʝʡʜʦʚʘ ʩʠʩʪʝʤʘ ʤʘʻ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʚ ʤʝʞʘʭ ʦʙʣʘʩʪʽ. ʋ ɿʘʭʽʜʥʠʭ ɸʣʴʧʘʭ (ʇʨʦʚʘʥʩ, 

ʇʨʠʤʦʨʩʴʢʽ ɸʣʴʧʠ) ʢʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ʟʛʽʜʥʦ ʟʘʣʷʛʘʶʪʴ ʥʘ ʶʨʩʴʢʠʭ. ɺʦʥʠ ʩʢʣʘʜʝʥʽ ʢʘʨʙʦʥʘʪʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ʟ ʙʘʛʘʪʦʶ ʽ ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ. ʉʝʨʝʜ ʚʘʧʥʷʢʽʚ ʧʦʰʠʨʝʥʽ ʨʠʬʦʚʽ ʩʧʦʨʫʜʠ, 

ʩʢʣʘʜʝʥʽ ʨʫʜʠʩʪʘʤʠ. ʋ ʉʭʽʜʥʠʭ ɸʣʴʧʘʭ ʚʝʨʭʥʽʡ ʚʽʜʜʽʣ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʥʠʞʥʴʦʤʫ. ɺʽʥ ʩʢʣʘʜʝʥʠʡ 

ʤʝʨʛʝʣʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ, ʱʦ ʜʽʣʷʥʢʘʤʠ ʧʝʨʝʭʦʜʷʪʴ ʫ ʬʣʽʰ, ʘ ʪʘʢʦʞ ʨʠʬʦʛʝʥʥʠʤʠ ʢʦʨʘʣʦʚʠʤʠ ʽ 

ʛʽʧʧʫʨʽʪʦʚʠʤʠ (ʨʫʜʠʩʪʦʚʠʤʠ) ʚʘʧʥʷʢʘʤʠ. ʉʭʦʞʽ ʧʦʨʦʜʠ ʧʦʰʠʨʝʥʽ ʫ ʇʽʚʥʽʯʥʽʡ ɯʪʘʣʽʾ. ʅʘ ʩʭʽʜʥʦʤʫ 

ʫʟʙʝʨʝʞʞʽ ɸʜʨʽʘʪʠʯʥʦʛʦ ʤʦʨʷ ʨʦʟʤʽʰʝʥʠʡ ʨʘʡʦʥ ʂʘʨʩʪ, ʜʝ ʽʥʪʝʥʩʠʚʥʘ ʧʨʦʷʚʣʝʥʽ ʩʫʯʘʩʥʽ ʧʨʦʮʝʩʠ 

ʭʽʤʽʯʥʦʛʦ ʨʦʟʯʠʥʝʥʥʷ ʚʘʧʥʷʢʽʚ. ʉʘʤʝ ʟʚʽʜʩʠ ʧʦʭʦʜʠʪʴ ʪʝʨʤʽʥ çʢʘʨʩʪè. ɺ ʫʟʙʝʨʝʞʥʠʭ ʨʘʡʦʥʘʭ ʽ 

ɸʜʨʽʘʪʠʯʥʦʤʫ ʤʦʨʽ ʨʦʟʤʽʱʝʥʘ ɸʧʫʣʽʡʩʴʢʘ ʢʘʨʙʦʥʘʪʥʘ ʧʣʘʪʬʦʨʤʘ ʩʢʣʘʜʝʥʘ ʪʨʽʘʩʦʚʠʤʠ, ʶʨʩʴʢʠʤʠ ʽ 

ʢʨʝʡʜʦʚʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʨʝʰʪʢʘʤʠ ʬʘʫʥʠ. ɰʭ ʪʦʚʱʠʥʘ ï 3,0-3,5 ʢʤ. ɺ 

ʇʽʨʝʥʝʷʭ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʤʘʻ ʢʨʝʡʜʦʚʠʡ ʬʣʽʰ, ʪʦʚʱʠʥʘ ʷʢʦʛʦ ï ʜʦ 5 ʢʤ. ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʽʚ 

ʩʢʣʘʜʝʥʘ ʤʝʨʛʝʣʷʤʠ ʽ ʙʽʦʛʝʥʥʠʤʠ ʚʘʧʥʷʢʘʤʠ ʪʦʚʱʠʥʦʶ ʜʦ 2 ʢʤ. 
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ʇʘʣʝʦʛʝʥ ï ʧʝʨʝʚʘʞʥʦ ʤʦʣʘʩʦʚʘ ʬʦʨʤʘʮʽʷ, ʱʦ ʧʦʰʠʨʝʥʘ ʚʜʦʚʞ ʧʽʚʥʽʯʥʦʾ ʦʢʨʘʾʥʠ ɸʣʴʧ. ɺ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʚʦʥʘ ʩʢʣʘʜʝʥʘ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ ʤʦʨʩʴʢʠʭ ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ, ʯʘʩʪʦ ʣʘʛʫʥʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʩʝʨʝʜ 

ʷʢʠʭ ʯʘʩʪʽ ʢʦʥʛʣʦʤʝʨʘʪʠ. ɺ ʽʥʰʠʭ ʨʘʡʦʥʘʭ ʧʝʨʝʚʘʞʘʻ ʬʣʽʰ. ʊʘʢ ʫ ʇʽʚʜʝʥʥʦʧʽʨʝʥʝʡʩʴʢʦʤʫ ʪʨʦʟʽ 

ʧʨʦʪʷʛʦʤ ʝʦʮʝʥʫ ʫʪʚʦʨʠʣʘʩʴ 5 ʢʤ ʬʣʽʰʝʚʘ ʪʦʚʱʘ ʟ ʦʣʽʩʪʦʩʪʨʦʤʘʤʠ. ɺ ʽʥʰʠʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ ʥʘʷʚʥʽ 

ʪʘʢʦʞ ʰʝʣʴʬʦʚʽ ʨʠʬʦʛʝʥʥʽ ʽ ʥʫʤʫʣʽʪʦʚʽ ʚʘʧʥʷʢʠ, ʪʦʚʱʠʥʦʶ ʜʦ 1 ʢʤ. ɺ ʦʣʽʛʦʮʝʥʽ ʇʽʚʥʽʯʥʦʾ ɯʪʘʣʽʾ 

ʧʦʰʠʨʝʥʽ ʢʦʨʘʣʦʚʽ ʨʠʬʠ (ʨʠʩ. 2.58)  

 

 
 

ʈʠʩ. 2.58. ʂʦʨʘʣʦʚʽ ʨʠʬʠ ʦʣʽʛʦʮʝʥʫ, ʇʽʚʜʝʥʥʽ ɸʣʴʧʠ, ɯʪʘʣʽʷ (ʬʦʪʦ ʘʚʪʦʨʘ, 2019) 

 

ʅʝʦʛʝʥ ʟʘʧʦʚʥʶʻ ʧʝʨʝʚʘʞʥʦ ʤʽʞʛʽʨʩʴʢʽ ʟʘʧʘʜʠʥʠ (ɺʽʜʝʥʩʴʢʘ) ʽ ʧʝʨʝʜʛʽʨʩʴʢʽ ʧʨʦʛʠʥʠ. 

ʇʝʨʝʚʘʞʘʶʪʴ ʛʨʫʙʦʫʣʘʤʢʦʚʽ ʧʦʨʦʜʠ ʟ ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ. ʇʽʚʜʝʥʥʽʰʝ, ʚ ʃʦʤʙʘʨʜʽʾ ʽ ʥʘ ʦ. ʄʘʣʴʪʘ 

ʥʝʦʛʝʥ ʩʢʣʘʜʝʥʠʡ ʛʣʦʙʽʛʝʥʝʨʽʥʦʚʠʤʠ ʚʘʧʥʷʢʘʤʠ ʟ ʙʘʛʘʪʦʶ ʽ ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʽʥʰʦʶ ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ. 

ɺ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʉʝʨʝʜʟʝʤʥʦʛʦ ʤʦʨʷ, ʟʘʭʽʜʥʽʰʝ ʚʽʜ ɸʧʝʥʥʽʥʩʴʢʦʛʦ ʧ-ʚʘ ʽ ʦ. ʉʽʮʽʣʽʷ ʧʦʰʠʨʝʥʽ 

ʝʚʘʧʦʨʠʪʠ ʤʝʩʽʥʽʶ (700 ʤ). ɺ ʤʽʦʮʝʥʽ ʽ ʧʣʽʦʮʝʥʽ ʚʽʜʙʫʚʘʣʘʩʴ ʘʢʪʠʚʥʘ ʚʫʣʢʘʥʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʠʟʚʝʣʠ 

ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʣʘʚʦʚʠʭ ʧʦʪʦʢʽʚ ʽ ʪʫʬʽʚ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ ʥʘ ɸʧʝʥʥʽʥʩʴʢʦʤʫ ʧʽʚʦʩʪʨʦʚʽ. 

ʏʝʪʚʝʨʪʠʥʥʽ ʣʴʦʜʦʚʠʢʦʚʽ ʚʽʜʢʣʘʜʠ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʽ ʚ ɸʣʴʧʘʭ, ʜʝ ʫ ʾʭ ʩʢʣʘʜʽ ʚʠʜʽʣʷʪʴ ʧʽʜʨʦʟʜʽʣʠ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʦʪʠʨʴʦʤ ʬʘʟʘʤ ʘʣʴʧʽʡʩʴʢʦʛʦ ʟʣʝʜʝʥʽʥʥʷ ï ʛʶʥʮ, ʤʽʥʜʝʣʴ ʨʽʩ ʽ ʚʶʨʤ. ʃʴʦʜʦʚʠʢʦʚʽ 

ʚʽʜʢʣʘʜʠ ʧʦʰʠʨʝʥʽ ʪʘʢʦʞ ʫ ʇʽʨʝʥʝʷʭ. ʅʘ ɸʧʝʥʥʽʥʩʴʢʦʤʫ ʧ-ʚʽ ʽ ʦ. ʉʽʮʽʣʽʷ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʤʘʻ ʩʫʯʘʩʥʠʡ 

ʚʫʣʢʘʥʽʟʤ. ʊʫʪ ʚʽʜʦʤʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʦʛʘʩʣʠʭ ʪʘ ʜʽʶʯʠʭ ʚʫʣʢʘʥʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʚʽʜʦʤʽʰʽ ɺʝʟʫʚʽʡ ʽ 

ɽʪʥʘ.  

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ʄʘʡʞʝ ʫ ʚʩʽʭ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤʘʭ ʦʙʣʘʩʪʽ ʥʘʷʚʥʽ ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʦ-

ʨʘʥʥʴʦʤʝʟʦʟʦʡʩʴʢʽ ʛʨʘʥʽʪʦʾʜʠ. ɰʭ ʚʠʭʦʜʠ ʚʠʷʚʣʝʥʽ ʤʝʞʘʭ ʧʽʜʥʷʪʴ, ʩʢʣʘʜʝʥʠʭ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ʧʘʣʝʦʟʦʶ, ʘ ʧʦʜʝʢʫʜʠ ʽ ʚʝʨʭʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ. ɺʽʢ ʛʨʘʥʽʪʥʠʭ ʽʥʪʨʫʟʽʡ 244-270 ʄʘ. 

ʊʘʢ ʩʘʤʦ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʤʝʟʦʟʦʡʩʴʢʽ ʦʬʽʦʣʽʪʠ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʦʥʠ ʻ ʧʨʦʪʨʫʟʽʷʤʠ, ʘʙʦ 

ʦʣʽʩʪʦʣʽʪʘʤʠ. ɺ ʇʽʨʝʥʝʷʭ ʚʽʜʦʤʽ ʧʨʦʪʨʫʟʽʾ ʣʝʨʮʦʣʽʪʽʚ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʟʦʥʘʤʠ ʤʝʪʘʤʦʨʬʽʟʤʫ.  

ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʚ ɿʘʭʽʜʥʦʩʝʨʝʜʥʴʦʤʦʨʩʴʢʽʡ ʦʙʣʘʩʪʽ ʽʥʪʨʫʟʽʾ ʛʘʨʥʽʪʦʾʜʽʚ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʘʣʧʽʡʩʴʢʠʤʠ 

ʨʫʭʘʤʠ. ʇʝʨʝʚʘʞʘʶʪʴ ʢʦʤʧʣʝʢʩʠ ʤʘʣʠʭ ʽʥʪʨʫʟʽʡ, ʷʢʽ ʧʦʰʠʨʝʥʽ ʫ ɺʥʫʪʨʽʰʥʽʡ ʟʦʥʽ ɹʝʪʩʴʢʠʭ ʂʦʨʜʽʣʴʻʨ 

ʪʘ ʉʭʽʜʥʠʭ ɸʣʴʧʘʭ. ɺʦʥʠ ʩʬʦʨʤʫʚʘʣʠʩʴ ʫ ʧʘʣʝʦʛʝʥʽ (35-25 ʄʘ). ɺ ʇʝʥʽʥʩʴʢʽʡ ʟʦʥʽ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ 

ʉʭʽʜʥʠʭ ɸʣʴʧ ʦʧʠʩʘʥʠʡ ʽʥʪʨʫʟʠʚʥʠʡ ʤʘʩʠʚ ɹʝʨʛʘʣʴʷ, ʱʦ ʩʢʣʘʜʝʥʠʡ ʛʨʘʥʽʪʦʾʜʘʤʠ ʚʽʢʦʤ 4-30 ʄʘ. ɸ ʫ 

ʇʽʚʜʝʥʥʠʭ ɸʣʴʧʘʭ ʨʦʟʤʽʱʫʻʪʴʩʷ ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰʠʭ ʽ ʥʘʡʚʽʜʦʤʽʰʠʭ ʽʥʪʨʫʟʽʡ ï ɸʜʘʤʝʣʦ. ɺʦʥʘ ʩʢʣʘʜʝʥʘ 

ʧʦʨʦʜʘʤʠ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʜʦ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ. ɯʥʪʨʫʟʽʷ ʧʨʦʨʠʚʘʻ ʘʣʴʧʽʡʩʴʢʽ ʩʢʣʘʜʢʠ; ʾʾ ʚʽʢ 30-45 ʄʘ. 
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ʄʦʣʦʜʽ ʽʥʪʨʫʟʽʾ ʛʨʘʥʦʜʽʦʨʠʪʽʚ ʪʘ ʢʚʘʨʮʦʚʠʭ ʤʦʥʮʦʥʽʪʽʚ ʧʦʰʠʨʝʥʽ ʫ ʇʽʚʥʽʯʥʠʭ ɸʧʝʥʥʽʥʘʭ (ʊʦʩʢʘʥʘ); 

ʾʭ ʚʽʢ ï ʤʽʦʮʝʥ-ʧʣʽʦʮʝʥ. ɽʢʩʪʨʫʟʽʾ ʩʝʨʝʜʥʴʦʛʦ ʤʽʦʮʝʥʘ-ʧʣʝʡʩʪʦʮʝʥʘ (ʦ. ɽʣʴʙʘ, ʊʦʩʢʘʥʘ, ʈʠʤ, ʉʽʮʽʣʽʷ), 

ʧʦôʚʷʟʘʥʽ ʟ ʤʦʣʦʜʠʤ ʚʫʣʢʘʥʽʟʤʦʤ, ʚʢʣʶʯʘʶʯʠ ʩʫʯʘʩʥʠʡ.  

ʊʝʢʪʦʥʽʢʘ. ʂʦʞʥʘ ʟʽ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ɿʘʭʽʜʥʦʩʝʨʝʜʥʴʦʟʝʤʥʦʤʦʨʩʴʢʦʾ 

ʦʙʣʘʩʪʽ, ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ. ʊʠʧʦʚʠʤ ʜʣʷ ʚʩʽʭ ʩʠʩʪʝʤ ʻ ʥʘʷʚʥʽʩʪʴ ʢʨʠʩʪʘʣʽʯʥʠʭ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-

ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ, ʬʣʽʰʝʚʦʾ ʬʦʨʤʘʮʽʾ, ʨʦʟʚʠʪʦʢ ʥʘʩʫʚʽʚ, ʱʦ ʧʦʜʝʢʫʜʠ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʦʬʽʦʣʽʪʘʤʠ, ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʜʛʽʨʩʴʢʠʭ ʽ ʤʽʞʛʽʨʩʴʢʠʭ ʧʨʦʛʠʥʽʚ, ʟʘʧʦʚʥʝʥʠʭ ʤʦʣʘʩʦʶ.  

ɸʣʴʧʠ ̒  ʪʝʢʪʦʥʦʪʠʧʦʤ ʘʣʴʧʽʡʩʴʢʦʾ ʪʝʢʪʦʥʽʢʠ. ɻʝʦʣʦʛʽʷ ɸʣʴʧ ʚʠʚʯʘʣʘʩʴ ʪʘʢʠʤʠ ʚʠʜʘʪʥʠʤʠ ʛʝʦʣʦʛʘʤʠ 

ʷʢ ɽ. ɿʶʩ, ʄ. ɹʝʨʪʨʘʥ, ɽ. ʆʛ, ʃ. ʂʦʙʝʨ, ɻ. ʐʪʽʣʝ ʪʘ ʽʥ. ʅʘ ʧʽʚʥʦʯʽ ɸʣʴʧʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʇʝʨʝʜʘʣʴʧʽʡʩʴʢʠʤ ʧʨʦʛʠʥʦʤ, ʱʦ ʚʠʧʦʚʥʝʥʠʡ ʦʣʽʛʦʮʝʥ-ʤʽʦʮʝʥʦʚʦʶ ʤʦʣʘʩʦʶ (ʜʦ 6 ʢʤ). ʇʽʜ ʥʝʶ ʟʘʣʷʛʘʻ 

ʤʝʪʘʤʦʨʬʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ ʽ ʧʣʘʪʬʦʨʤʥʽ ʢʘʨʙʦʥʘʪʠ ʚʝʨʭʥʴʦʾ ʶʨʠ, ʢʨʝʡʜʠ ʽ ʝʦʮʝʥʫ. ʖʨʩʴʢʽ ʛʦʨʠ 

ʥʘʣʝʞʘʪʴ ʜʦ ʉʫʙʘʣʴʧʽʡʩʴʢʠʭ ʣʘʥʮʶʛʽʚ ʽ ʟʤʠʢʘʶʪʴʩʷ ʟ ʧʝʨʝʜʦʚʠʤʠ ʩʢʣʘʜʢʘʤʠ ɸʣʴʧ ʫ ʨʘʡʦʥʽ 

ɾʝʥʝʚʩʴʢʦʛʦ ʦʟʝʨʘ. ɺʦʥʠ ʻ ʜʝʬʦʨʤʦʚʘʥʠʤ ʘʣʴʧʽʡʩʴʢʠʤʠ ʨʫʭʘʤʠ ʤʝʟʦʟʦʡʩʴʢʠʤ ʧʣʘʪʬʦʨʤʥʠʤ ʯʦʭʣʦʤ 

ʧʽʚʜʝʥʥʦʾ ʦʢʨʘʾʥʠ ɿɭʇ (ʨʠʩ. 2.59).  

ɸʣʴʧʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ɿʘʭʽʜʥʽ (ʌʨʘʥʮʫʟʴʢʽ), ʎʝʥʪʨʘʣʴʥʽ ʽ ʉʭʽʜʥʽ. ʋ ʩʪʨʫʢʪʫʨʽ ɸʣʴʧ ʚʠʜʽʣʷʶʪʴ 

ɿʦʚʥʽʰʥʶ, ɺʥʫʪʨʽʰʥʶ ʽ ʇʽʚʜʝʥʥʦʘʣʴʧʽʡʩʴʢʫ ʤʝʛʘʟʦʥʠ (ʩʠʩʪʝʤʠ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʢʨʠʚʽʚ ʘʙʦ ʥʝʧʧʽʚ, 

nappe systems). 

 

 
 

ʈʠʩ. 2. 59. ʊʝʢʪʦʥʽʯʥʘ ʢʘʨʪʘ ɸʣʴʧ (Neubauer, 2014) OA 

 

ɿʦʚʥʽʰʥʷ ʤʝʛʘʟʦʥʘ ʩʢʣʘʜʝʥʘ ʤʝʟʦʟʦʡʩʴʢʠʤʠ ʝʧʽʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʋ 

ʎʝʥʪʨʘʣʴʥʠʭ ʽ ʉʭʽʜʥʠʭ ɸʣʴʧʘʭ ʚʦʥʘ ʥʘʟʠʚʘʻʪʴʩʷ ɻʝʣʴʚʝʪʩʴʢʦʶ, ʫ ɿʘʭʽʜʥʠʭ ɸʣʴʧʘʭ ï ɼʦʬʽʥʝʡʩʴʢʦʶ. 

ʇʦʨʦʜʠ ʜʝʬʦʨʤʦʚʘʥʽ ʫ ʧʨʦʩʪʽ ʣʫʩʢʫʚʘʪʽ ʩʢʣʘʜʢʠ ʽ ʥʘʩʫʥʫʪʽ ʥʘ ʧʽʚʥʽʯ, ʫʪʚʦʨʶʶʯʠ ʪʝʢʪʦʥʽʯʥʽ ʧʦʢʨʠʚʠ. 

ʇʨʠ ʮʴʦʤʫ ɻʝʣʴʚʝʪʩʴʢʘ ʤʝʛʘʟʦʥʘ ï ʩʝʨʽʷ ʚʽʜʽʨʚʘʥʠʭ ʚʽʜ ʧʝʨʚʠʥʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʢʨʠʚʽʚ. 

ʉʝʨʝʜ ʧʦʢʨʠʚʽʚ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚʠʩʪʫʧʠ ʬʫʥʜʘʤʝʥʪʫ (ʟʦʚʥʽʰʥʽ ʢʨʠʩʪʘʣʽʯʥʽ ʤʘʩʠʚʠ), ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʚʠʱʘ 

ʚʝʨʰʠʥʘ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ï ʛ. ʄʦʥʙʣʘʥ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʥʘʩʪʫʧʥʦʾ ʇʝʥʽʥʩʴʢʦʾ ʤʝʛʘʟʦʥʠ ʻ ʥʘʷʚʥʽʩʪʴ ʧʦʣʽʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʘ, 

ʧʝʨʝʢʨʠʪʠʭ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦ-ʧʝʨʤʩʴʢʠʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ, ʤʝʟʦʟʦʡʩʴʢʠʤʠ ʰʝʣʴʬʦʚʠʤʠ ʪʘ 
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ʚʫʣʢʘʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʽ ʚʝʨʭʥʴʦʢʨʝʜʦʚʦ-ʧʘʣʝʦʛʝʥʦʚʠʤ ʬʣʽʰʝʤ. ʇʝʥʽʥʩʴʢʘ ʤʝʛʘʟʦʥʘ ʜʽʣʠʪʴʩʷ ʥʘ 

ʪʨʠ ʟʦʥʠ ï ɺʘʣʽʩʴʢʫ, ɹʨʽʘʥʩʦʥʩʴʢʫ ʽ ʇôʻʤʦʥʪʩʴʢʫ. ɺʘʣʽʩʴʢʘ ʟʦʥʘ ʧʦʙʫʜʦʚʘʥʘ ʶʨʩʴʢʦ-ʨʘʥʥʴʦʢʨʝʡʜʦʚʦʶ 

ʚʘʧʥʷʢʦʚʦ-ʩʣʘʥʮʝʚʦʶ ʪʦʚʱʝʶ ʽ ʧʽʟʥʴʦʢʨʝʡʜʦʚʦ-ʧʘʣʝʦʮʝʥʦʚʠʤ ʬʣʽʰʝʤ. ɹʨʽʘʥʩʦʥʩʴʢʘ ʟʦʥʘ ʽʟ 

ʉʫʙʙʨʽʘʥʩʦʥʩʴʢʦʶ ʧʝʨʝʭʽʜʥʦʶ ʟʦʥʦʶ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʢʘʨʙʦʥʘʪʥʘ ʧʣʘʪʬʦʨʤʘ ɿʘʭʽʜʥʠʭ ɸʣʴʧ.  

ʇôʻʤʦʥʪʩʴʢʘ ʟʦʥʘ ʩʢʣʘʜʝʥʘ ʪʘʢ ʟʚʘʥʠʤʠ ʶʨʩʴʢʦ-ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʤʠ çʙʣʠʩʢʫʯʠʤʠ ʩʣʘʥʮʷʤʠè ʽ 

ʧʽʟʥʴʦʢʨʝʡʜʦʚʠʤ ʬʣʽʰʝʤ. ɺ ʎʝʥʪʨʘʣʴʥʠʭ ɸʣʴʧʘʭ ʇʝʥʽʥʩʴʢʘ ʤʝʛʘʟʦʥʘ ʥʘʩʫʥʫʪʘ ʥʘ ɻʝʣʴʚʝʪʩʴʢʫ ʽ 

ʧʦʜʝʢʫʜʠ ʥʘʚʽʪʴ ʧʦʚʥʽʩʪʶ ʾʾ ʧʝʨʝʢʨʠʚʘʻ, ʜʦʩʷʛʘʶʯʠ ʧʝʨʝʜʦʚʦʛʦ ʧʨʦʛʠʥʫ. ʅʘʩʫʚʠ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ 

ʬʦʨʤʫʚʘʥʥʷʤ ʦʬʽʦʣʽʪʦʚʦʛʦ ʤʝʣʘʥʞʫ. 

ʇʽʚʜʝʥʥʦʘʣʴʧʽʡʩʴʢʘ ʤʝʛʘʟʦʥʘ ʚʽʜʤʝʞʦʚʘʥʘ ʚʽʜ ɸʚʩʪʨʦʘʣʴʧʽʡʩʴʢʦʾ ʽ ʇʝʥʽʥʩʴʢʦʾ ʟʦʥ ɯʥʩʫʙʨʽʡʩʴʢʠʤ 

ʨʦʟʣʦʤʦʤ (ʧʨʘʚʠʡ ʟʩʫʚ ʘʤʧʣʽʪʫʜʦʶ 80 ʢʤ), ʨʠʩ. 2.60.  

 

 
 

ʈʠʩ. 2.60. ʉʝʡʩʤʦʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʐʚʝʡʮʘʨʩʴʢʠʭ ɸʣʴʧ (after Pfiffner et al., 2000) OA 

 

ʖʜʽʢʘʨʽʡʩʴʢʠʡ ʽ ɻʘʡʣʴʩʴʢʠʡ ʨʦʟʣʦʤʠ ʚʽʜʜʽʣʷʶʪʴ ʇʽʚʜʝʥʥʦʘʣʴʧʽʡʩʴʢʫ ʟʦʥʫ ʚʽʜ ɸʜʨʽʘʪʠʯʥʦʛʦ 

ʩʝʨʝʜʠʥʥʦʛʦ ʤʘʩʠʚʫ (ɸʜʨʽʾ) ʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʛʨʘʥʽʪʥʠʤ ʙʘʪʦʣʽʪʦʤ ɸʜʘʤʝʣʦ. ʇʽʚʜʝʥʥʦʘʣʴʧʽʡʩʴʢʘ 

ʤʝʛʘʟʦʥʘ ʩʢʣʘʜʝʥʘ ʜʦʢʝʤʙʨʽʡʩʴʢʠʤʠ ʝʢʣʦʛʽʪʘʤʠ ʽ ʧʝʨʠʜʦʪʠʪʘʤʠ, ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤ 

(ʚʝʨʭʥʽʤ ʧʘʣʝʦʟʦʻʤ), ʤʦʨʩʴʢʠʤʠ ʧʝʨʤʩʴʢʠʤʠ ʚʘʧʥʷʢʘʤʠ, ʤʦʨʩʴʢʠʤ ʤʝʟʦʟʦʻʤ ʽ ʧʘʣʝʦʛʝʥʦʤ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʬʣʽʰʝʤ. ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʦʣʦʛʽ ʜʠʩʣʦʢʘʮʽʾ, ʥʘʩʫʚʠ ʬʽʢʩʫʶʪʴʩʷ ʟʨʽʜʢʘ. 

ʉʭʽʜʥʽ ɸʣʴʧʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ɿʘʭʽʜʥʠʭ ʽ ʎʝʥʪʨʘʣʴʥʠʭ ʪʠʤ, ʱʦ ɻʝʣʴʚʝʪʩʴʢʘ ʽ ʇʝʥʽʥʩʴʢʘ ʟʦʥʠ ʪʫʪ 

ʧʝʨʝʢʨʠʪʽ (ɸʚʩʪʨʦ-ɸʣʴʧʽʡʩʴʢʠʤʠ) ʧʦʢʨʠʚʘʤʠ (ʜʠʚ. ʨʠʩ. 2.60). ʇʽʚʥʽʯʥʽ ɺʘʧʥʷʢʦʚʽ ɸʣʴʧʠ ʥʘʩʫʥʫʪʽ ʥʘ 

ʌʣʽʰʝʚʫ ʟʦʥʫ. ʋ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʇʽʚʥʽʯʥʦʾ ʟʦʥʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʠʭʦʜʠ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ 

ʬʫʥʜʘʤʝʥʪʫ, ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʛʨʘʫʚʘʢʢʘʤʠ. ʄʝʟʦʟʦʡʩʴʢʘ ʝʨʘʪʝʤʘ ʚʢʣʶʯʘʻ ʪʨʽʘʩ, ʶʨʫ ʽ ʢʨʝʡʜʫ (ʜʦ 

ʩʝʥʦʤʘʥʘ ʚʢʣʶʯʥʦ). 

ʉʝʨʝʜ ʧʦʢʨʠʚʽʚ ʉʭʽʜʥʠʭ ɸʣʴʧ ʨʦʟʨʽʟʥʷʶʪʴ ʆʙʝʨʦʩʪʘʣʴʧʽʥ (ɻʫʨʢʫʪʘʣʴʩʴʢʽ ɸʣʴʧʠ), ʷʢʽ ʧʝʨʝʢʨʠʚʘʶʪʴ 

ʄʽʪʪʝʣʴʦʩʪʘʣʴʧʽʥ, ʩʢʣʘʜʝʥʠʡ ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ ʽ ʧʝʨʤʩʴʢʦ-ʤʝʟʦʟʦʡʩʴʢʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, ʽ 

ʋʥʪʝʨʦʩʪʘʣʴʧʽʥ. ʋ ʩʢʣʘʜʽ ʦʩʪʘʥʥʴʦʛʦ ʧʦʢʨʠʚʫ ʧʨʠʩʫʪʥʽʡ ʢʝʡʧʝʨ, ʙʨʝʢʯʽʾ ʶʨʠ ʽ ʪʨʽʘʩʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʫʚʽʚ ʫ ʨʘʥʥʽʡ ʢʨʝʡʜʽ, ʭʦʯʘ ʦʩʪʘʪʦʯʥʦ ʧʦʢʨʠʚʠ ʩʬʦʨʤʫʚʘʣʠʩʴ ʚ ʦʣʽʛʦʮʝʥʽ-ʤʽʦʮʝʥʽ. 

ʉʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ɸʧʝʥʥʽʥ ʥʘ ʩʭʦʜʽ ʤʝʞʫʻ ʟ ʩʝʨʝʜʠʥʥʠʤ ʤʘʩʠʚʦʤ ɸʜʨʽʷ. ʋ ʩʢʣʘʜʽ ʩʠʩʪʝʤʠ 

ʚʠʜʽʣʷʶʪʴ ʃʽʛʫʨʽʡʩʴʢʽ ʧʦʢʨʠʚʠ, ʘʣʴʧʽʜʠ ʂʘʣʘʙʨʽʾ ʽ ʉʽʮʽʣʽʾ (ʨʠʩ. 2.61). ʆʩʪʘʥʥʽ ʦʙʣʷʤʦʚʫʶʪʴ 

ʊʽʨʨʝʥʩʴʢʠʡ ʙʣʦʢ ʟ ʦʢʝʘʥʽʯʥʦʶ ʟʝʤʥʦʶ ʢʦʨʦʶ. ʅʘʩʫʚʠ ʣʽʛʫʨʽʜ ʽ ʘʣʴʧʽʜ ʂʘʣʘʙʨʽʾ ʽ ʉʽʮʽʣʽʾ ʤʘʶʪʴ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʫ ʚʝʨʛʝʥʪʥʽʩʪʴ. ʋ ʩʢʣʘʜʽ ʃʽʛʫʨʠʜ ʚʠʜʽʣʷʶʪʴʩʷ (ʟ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ) 

ɺʥʫʪʨʽʰʥʽ ʃʽʛʫʨʠʜʠ ʽ ɿʦʚʥʽʰʥʽ ʃʽʛʫʨʠʜʠ (ʊʦʩʢʘʥʽʜʠ). ɺʥʫʪʨʽʰʥʽ ʃʽʛʫʨʽʜʠ ʧʦʙʫʜʦʚʘʥʽ ʩʘʥʪʦʥ-

ʝʦʮʝʥʦʚʠʤ ʬʣʽʰʝʚʠʤ ʢʦʤʧʣʝʢʩʦʤ. ʋ ʩʢʣʘʜʽ ʊʦʩʢʘʥʽʜ ʧʝʨʝʚʘʞʘʶʪʴ ʪʨʽʘʩʦʚʽ ʽ ʶʨʩʴʢʽ ʢʘʨʙʦʥʘʪʠ, 
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ʚʢʣʶʯʘʶʯʠ ʝʚʘʧʦʨʠʪʠ ʪʨʽʘʩʫ. ʆʩʪʘʥʥʽ ʩʧʨʠʷʣʠ ʬʦʨʤʫʚʘʥʥʶ ʰʘʨôʷʞʽʚ. ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʇʘʜʘʥʩʴʢʠʡ ʧʨʦʛʠʥ (ʃʦʤʙʘʨʜʽʷ), ʚʠʧʦʚʥʝʥʠʡ ʦʣʽʛʦʮʝʥ-ʯʝʪʚʝʨʪʠʥʥʠʤʠ ʤʦʣʘʩʘʤʠ 

ʪʦʚʱʠʥʦʶ ʜʦ 9 ʢʤ. ɺ ʟʦʥʘʭ ʨʦʟʪʷʛʥʝʥʥʷ ʚʠʥʠʢʣʠ ʢʘʡʥʦʟʦʡʩʴʢʽ ʚʫʣʢʘʥʠ, ʜʝʷʢʽ ʟ ʷʢʠʭ ʘʢʪʠʚʥʽ ʽ ʟʘʨʘʟ.  

 

 
 

ʈʠʩ. 2.61. ʉʧʨʦʱʝʥʘ ʪʝʢʪʦʥʽʯʥʘ ʩʭʝʤʘ ɯʪʘʣʽʾ ʽ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ (ʟʘ Muttoni & Kent, 2019)  

 

ɹʝʪʩʴʢʽ ʂʦʨʜʽʣʴʻʨʠ ʽ ɹʘʣʝʘʨʠ (ʩʠʩʪʝʤʘ ɹʝʪʠʜ). ʅʘ ʧʽʚʜʝʥʴ ʚʽʜ ʮʽʻʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ, ʷʢʫ ʱʝ 

ʥʘʟʠʚʘʶʪʴ ɸʥʜʘʣʫʟʴʢʠʤʠ ʛʦʨʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʘ ʥʝʦʛʝʥʦʚʘ ʟʘʧʘʜʠʥʘ ʤʦʨʷ ɸʣʴʙʦʨʘʥ, ʜʘʣʽ ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʩʫʙʰʠʨʦʪʥʽ ɹʝʪʩʴʢʘ ʽ ʉʫʙʙʝʪʩʴʢʘ ʟʦʥʠ. ɺʦʥʠ ʩʢʣʘʜʝʥʽ ʨʷʜʦʤ ʧʦʢʨʠʚʽʚ ʧʽʚʥʽʯʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ. ɼʦ 

ɹʝʪʩʴʢʦʾ ʟʦʥʠ ʥʘʣʝʞʘʪʴ ʧʦʢʨʠʚʠ ʄʘʣʘʛʽʜ, ɸʣʴʧʫʭʘʨʠʜ, ʅʝʚʘʜʘ-ʌʽʣʘʙʨʠʜ, ʜʦ ʉʫʙʙʝʪʩʴʢʦʾ ï ʉʫʙʙʝʪʠʢʫʤ 

ʽ ʇʨʝʙʝʪʠʢʫʤ (ʜʠʚ. ʨʠʩ. 6.9). ʋ ʩʢʣʘʜʽ ʧʦʢʨʠʚʽʚ ɹʝʪʩʢʦʾ ʟʦʥʠ ʧʝʨʝʚʘʞʘʶʪʴ ʧʘʣʝʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ, 

ʧʦʯʠʥʘʶʯʠ ʟ ʩʠʣʫʨʫ, ʫ ʩʢʣʘʜʽ ʉʫʙʙʝʪʩʴʢʦʾ ï ʤʦʨʩʴʢʠʡ ʤʝʟʦʢʘʡʥʦʟʦʡ. ʅʘ ʧʽʚʥʦʯʽ ʨʦʟʤʽʱʫʻʪʴʩʷ 

ɻʚʘʜʘʣʢʚʽʚʽʨʩʴʢʠʡ ʧʨʦʛʠʥ, ʚʠʧʦʚʥʝʥʠʡ ʧʘʣʝʦʛʝʥʦʚʦʶ ʤʦʣʘʩʦʶ. ɹʝʪʠʜʠ ʥʘʩʫʥʫʪʽ ʥʘ ʥʴʦʛʦ. ɹʘʣʝʘʨʩʴʢʽ 

ʦ-ʚʠ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʪʝʢʪʦʥʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ɸʥʜʘʣʫʟʽʾ. 

ʉʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʇʽʨʝʥʝʾʚ. ʋ ʩʢʣʘʜʽ ʮʽʻʾ ʩʠʩʪʝʤʠ ʚʠʜʽʣʷʶʪʴ ʇʽʚʜʝʥʥʫ (ɯʙʝʨʽʡʩʴʢʫ), ɺʥʫʪʨʽʰʥʶ 

(ʆʩʴʦʚʫ) ʽ ʇʽʚʥʽʯʥʫ ʟʦʥʠ. ɿ ʧʽʚʥʦʯʽ ʧʦ ʇʽʚʥʽʯʥʦʧʽʨʝʥʝʡʩʴʢʦʤʫ ʥʘʩʫʚʫ ʟ ʘʤʧʣʽʪʫʜʦʶ 35 ʢʤ ʩʢʣʘʜʯʘʩʪʘ 

ʩʠʩʪʝʤʘ ʤʝʞʫʻ ʟ ɸʢʚʽʪʘʥʩʴʢʦʶ ʟʘʧʘʜʠʥʦʶ, ʱʦ ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ɿɭʇ (ʨʠʩ. 2.62). ɼʦ ʥʘʩʫʚʫ 

ʧʨʠʫʨʦʯʝʥʘ ʚʫʟʴʢʘ ʟʦʥʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʽ ʪʝʢʪʦʥʽʯʥʦʾ ʩʣʘʥʮʶʚʘʪʦʩʪʽ. ʅʘ ʧʽʚʜʥʽ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʛʝʨʮʠʥʽʜʠ ʂʘʪʘʣʦʥʽʾ ʽ ʟʘʧʘʜʠʥʘ ɽʙʨʦ. ɸʣʴʧʽʡʩʴʢʠʡ ʧʦʚʝʨʭ ʩʢʣʘʜʝʥʠʡ ʬʣʽʰʝʤ, 

ʩʬʦʨʤʦʚʘʥʠʤ ʚʽʜ ʘʣʴʙʫ ʜʦ ʝʦʮʝʥʫ. ɻʦʣʦʚʥʘ ʬʘʟʘ ʜʝʬʦʨʤʘʮʽʡ ï ʧʽʨʝʥʝʡʩʴʢʘ (ʧʦ ɻ.ʐʪʽʣʝ), ʤʝʞʘ ʝʦʮʝʥʫ 

ʽ ʦʣʽʛʦʮʝʥʫ. 
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ʈʠʩ. 2.62. ɻʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʇʽʨʝʥʝʾʚ (Schellart, 2002) OA 

 

ʋ ɿʘʭʽʜʥʦʤʫ ʉʝʨʝʜʥʴʦʟʝʤʥʦʤʦʨ'ʾ ʚʠʜʽʣʷʶʪʴ ʛʣʠʙʦʢʦʚʦʜʥʽ ʟʘʧʘʜʠʥʠ ï ɸʣʞʠʨʦ-ʇʨʦʚʘʥʩʴʢʫ, 

ʃʽʛʫʨʽʡʩʴʢʫ, ʇʽʚʥʽʯʥʦʙʘʣʝʘʨʩʴʢʫ, ʇʽʚʜʝʥʦʙʘʣʝʘʨʩʴʢʫ (ɸʣʴʙʦʨʘʥ), ʊʽʨʨʝʥʩʴʢʫ. ɺʦʥʠ ʤʘʶʪʴ 

ʥʦʚʦʫʪʚʦʨʝʥʫ ʦʢʝʘʥʽʯʥʫ ʟʝʤʥʫ ʢʦʨʫ.   

 

ʉʭʽʜʥʦʩʨʝʜʟʝʤʥʦʤʦʨʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ. ʂʨʽʤ ʪʠʧʦʚʦ ʘʣʴʧʽʡʩʴʢʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ 

(ʂʘʨʧʘʪʠ, ɹʘʣʢʘʥʠ, ɼʠʥʘʨʠʜʠ ʪʘ ɽʣʣʽʥʽʜʠ) ʜʦ ʩʢʣʘʜʫ ʦʙʣʘʩʪʽ ʚʽʜʥʦʩʷʪʴʩʷ ʙʽʣʴʰ ʜʘʚʥʽ ʝʣʝʤʝʥʪʠ, ʩʝʨʝʜ 

ʷʢʠʭ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ɼʦʙʨʫʜʞʽ ʽ ʄʽʟʽʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ, ʘ ʪʘʢʦʞ ʨʷʜ ʩʝʨʝʜʠʥʥʠʭ ʤʘʩʠʚʽʚ, ʩʢʣʘʜʝʥʠʭ 

ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ ʜʦʢʝʤʙʨʽʶ-ʨʘʥʥʴʦʛʦ ʧʘʣʝʦʟʦʶ (ʈʦʜʦʧʩʴʢʠʡ, ʇʘʥʥʦʥʩʴʢʠʡ, ʉʝʨʙʩʴʢʦ-

ʄʘʢʝʜʦʥʩʴʢʠʡ), ʪʘ ɺʽʜʝʥʩʴʢʘ, ʇʘʥʥʦʥʩʴʢʘ ʽ ʊʨʘʥʩʽʣʴʚʘʥʩʴʢʘ ʟʘʧʘʜʠʥʠ, ʟʘʧʦʚʥʝʥʽ ʥʝʦʛʝʥʦʚʦ-

ʯʝʪʚʝʨʪʠʥʥʘ ʤʦʣʘʩʦʶ, ʪʦʚʱʠʥʦʶ ʜʦ 5-6 ʢʤ. 

ʉʪʨʘʪʠʛʨʘʬʽʷ. ɼʦʢʝʤʙʨʽʡ ʽ ʧʘʣʝʦʟʦʡ. ɼʦʢʝʤʙʨʽʡ ʨʦʟʢʨʠʪʠʡ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʫ ʤʝʞʘʭ ʧʽʜʥʷʪʴ 

ʄʽʟʽʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ɺʽʥ ʩʢʣʘʜʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʥʝʦʧʨʦʪʝʨʦʟʦʻʤ, ʱʦ ʧʝʨʝʢʨʠʚʘʻ 

ʨʘʥʥʴʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʢʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ. ʉʚʝʨʜʣʦʚʠʥʘʤʠ ʨʦʟʢʨʠʪʽ ʪʦʚʱʽ ʛʥʝʡʩʽʚ, ʘʤʬʽʙʦʣʽʪʽʚ, 

ʛʨʘʬʽʪʦʚʠʭ ʽ ʩʣʶʜʠʩʪʠʭ ʩʣʘʥʮʽʚ, ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ (BIF). ɰʭ ʚʽʢ ï ʩa. 1,8-1,6 Ga. ʅʝʦʧʨʦʪʝʨʦʟʦʡ 

ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʽ ʨʦʟʢʨʠʪʠʡ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʚ ʤʝʞʘʭ ɼʦʙʨʫʜʞʽ, ʜʝ ʩʢʣʘʜʝʥʠʡ ʘʤʬʽʙʦʣʽʪʘʤʠ 

ʟʝʣʝʥʦʢʘʤôʷʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʧʘʨʘʛʥʝʡʩʘʤʠ ʽ ʩʣʶʜʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ, ʚʽʢʦʤ 547-526 ʄʘ. 

ʇʘʣʝʦʟʦʡ ʄʽʟʽʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʽ ɼʦʙʨʫʜʞʽ ʩʢʣʘʜʝʥʠʡ ʧʽʩʢʦʚʠʢʘʤʠ ʩʣʘʥʮʷʤʠ, ʢʘʨʙʦʥʘʪʘʤʠ 

ʢʝʤʙʨʽʶ, ʦʨʜʦʚʠʢʫ ʽ ʩʠʣʫʨʫ, ʢʘʨʙʦʥʘʪʘʤʠ ʽ ʝʚʘʧʦʨʠʪʘʤʠ ʜʝʚʦʥʫ, ʚʫʛʣʝʥʦʩʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʢʘʨʙʦʥʫ, 

ʚʫʣʢʘʥʽʪʘʤʠ, ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ ʽ ʩʦʣʝʥʦʩʥʠʤʠ ʧʦʨʦʜʘʤʠ ʧʝʨʤʽ. ʊʦʚʱʠʥʘ ʧʘʣʝʦʟʦʶ ʚ ʟʘʧʘʜʠʥʘʭ ʤʦʞʝ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 2 ʢʤ (Seghedi et al., 2005). 

ʅʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʩʢʣʘʜʘʶʪʴ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ. ʇʘʥʥʦʥʩʴʢʠʡ 

(ʄʘʨʤʘʨʦʩʴʢʠʡ) ʤʘʩʠʚ ʨʦʟʤʽʱʫʻʪʴʩʷ ʫ ɺʥʫʪʨʽʰʥʽʭ ʂʘʨʧʘʪʘʭ. ʁʦʛʦ ʬʫʥʜʘʤʝʥʪ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʠʡ ʫ 

ɿʘʢʘʨʧʘʪʪʽ, ʫ ʈʘʭʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʜʝ ʪʦʚʱʽ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ (ʧʣʘʛʽʦʛʥʝʡʩʠ, ʩʣʶʜʠʩʪʽ ʩʣʘʥʮʽ, 

ʬʽʣʽʪʠ, ʤʘʨʤʫʨʠ) ʥʝʦʧʨʦʪʝʨʦʟʦʶ-ʨʘʥʥʴʦʛʦ ʧʘʣʝʦʟʦʶ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʜʝʢʽʣʴʢʘ ʩʚʽʪ. ɰʭ ʟʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ 

ʜʦʩʷʛʘʻ 2 ʢʤ. ʃʦʢʘʣʴʥʦ ʧʦʰʠʨʝʥʽ ʚʫʛʣʝʥʦʩʥʽ ʚʽʜʢʣʘʜʠ ʢʘʨʙʦʥʫ (ʩʪʝʬʘʥ) ʪʦʚʱʠʥʦʶ 0,5 ʢʤ ʪʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʽ ʚʫʣʢʘʥʽʯʥʽ ʚʽʜʢʣʘʜʠ ʧʝʨʤʽ, ʜʦ 2 ʢʤ. ʅʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʇʘʥʥʦʥʩʴʢʠʡ ʤʘʩʠʚ 

ʟôʻʜʥʫʻʪʴʩʷ ʟ ʉʝʨʙʩʴʢʦ-ʄʘʢʝʜʦʥʩʴʢʠʤ, ʘ ʦʩʪʘʥʥʽʡ ʫ ʩʚʦʶ ʯʝʨʛʫ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʈʦʜʦʧʩʴʢʦʛʦ.  

ʄʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʉʝʨʙʩʴʢʦ-ʄʘʢʝʜʦʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʪʘʢ ʩʘʤʦ ʤʘʶʪʴ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-

ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʡ ʚʽʢ. ɺʦʥʠ ʧʝʨʝʪʚʦʨʝʥʽ ʚ ʫʤʦʚʘʭ ʘʤʬʽʙʦʣʽʪʦʚʦʾ ʽ ʟʝʣʝʥʦʩʣʘʥʮʝʬʦʾ ʬʘʮʽʡ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ. ʈʦʜʦʧʩʴʢʠʡ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ, ʱʦ ʨʦʟʤʽʱʝʥʠʡ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 
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ɹʘʣʢʘʥʩʴʢʦʛʦ ʧ-ʚʘ, ʷʢ ʽ ʇʘʥʥʦʥʩʴʢʠʡ, ʧʦʙʫʜʦʚʘʥʠʡ ʜʦʢʝʤʙʨʽʡʩʴʢʠʤʠ, ʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʽ ʤʦʞʣʠʚʦ 

ʤʝʟʦʟʦʡʩʴʢʠʤʠ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʱʦ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʛʥʝʡʩʦʚʦ-ʤʽʛʤʘʪʠʪʦʚʠʡ ʢʦʤʧʣʝʢʩ. 

ɺ ʉʪʘʨʽʡ ʇʣʘʥʠʥʽ (ɹʘʣʢʘʥʽʜʠ) ʫ ʤʝʞʘʭ ʧʽʜʥʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʚʠʭʦʜʷʪʴ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-

ʧʘʣʝʦʟʦʡʩʴʢʽ ʧʦʨʦʜʠ, ʱʦ ʩʢʣʘʜʝʥʽ ʦʬʽʦʣʽʪʘʤʠ ʥʝʦʧʨʦʪʝʨʦʟʦʶ, ʚʫʣʢʘʥʽʪʘʤʠ ʢʝʤʙʨʽʶ, ʯʦʨʥʠʤʠ 

ʩʣʘʥʮʷʤʠ ʦʨʜʦʚʠʢʫ ʽ ʩʠʣʫʨʫ ʪʘ ʬʣʽʰʦʾʜʘʤʠ ʜʝʚʦʥʫ. ʎʽ ʫʪʚʦʨʝʥʥʷ ʧʝʨʝʢʨʠʪʽ ʚʫʛʣʝʥʦʩʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ 

ʢʘʨʙʦʥʫ ʪʘ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ ʧʦʨʦʜʘʤʠ ʧʝʨʤʽ. ʂʨʠʣʘ ʧʽʜʥʷʪʴ ʩʢʣʘʜʝʥʽ ʢʘʨʙʦʥʘʪʥʠʤʠ ʽ ʬʣʽʰʝʚʠʤʠ 

ʚʽʜʢʣʘʜʘʤʠ ʤʝʟʦʟʦʶ. ɺ ɽʣʣʽʥʽʜʘʭ ʜʦʧʝʨʤʩʴʢʽ ʧʘʣʝʦʟʦʡʩʴʢʽ ʧʦʨʦʜʠ ʚʠʚʯʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ. ʇʝʨʤʩʴʢʽ ʽ 

ʙʽʣʴʰ ʤʦʣʦʜʽ ʧʦʨʦʜʠ ʤʘʨʤʫʨʠ ʽ ʬʽʣʽʪʠ ʚʽʜʦʤʽ ʫ ʈʦʜʦʧʩʴʢʽʡ ʟʦʥʽ. ɰʭ ʪʦʚʱʠʥʘ ï 7 ʢʤ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ 

ʚʦʥʠ ʚ ʊʘʪʨʘʭ. ʊʫʪ ʚʠʜʽʣʷʻʪʴʩʷ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʘ ʧʝʨʤʦ-ʢʘʨʙʦʥʦʚʘ ʬʦʨʤʘʮʽʷ çɺʝʨʨʫʢʘʥʦè (ʜʦ 

2 ʢʤ).  

ʄʝʟʦʟʦʢʘʡʥʦʟʦʡ. ɺ ʇʘʥʥʦʥʩʴʢʽʡ ʟʘʧʘʜʠʥʽ ʥʘ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʦʜʘʭ ʜʦʢʝʤʙʨʽʶ ʽ ʧʘʣʝʦʟʦʶ ʥʝʟʛʽʜʥʦ 

ʟʘʣʷʛʘʶʪʴ ʪʨʽʘʩʦʚʽ ʚʫʣʢʘʥʽʪʠ, ʷʢʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʤʦʨʩʴʢʠʤʠ ʽ ʣʘʛʫʥʥʠʤʠ ʚʘʧʥʷʢʘʤʠ ʪʘ ʜʦʣʦʤʽʪʘʤʠ. 

ʇʝʨʝʚʘʞʘʶʪʴ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ, ʩʝʨʝʜ ʷʢʠʭ ʯʘʩʪʽ ʨʠʬʦʛʝʥʥʽ ʚʘʧʥʷʢʠ ʽ ʨʘʜʽʦʣʷʨʽʻʚʽ ʢʨʝʤʝʥʠʩʪʽ ʧʦʨʦʜʠ, 

ʪʦʚʱʠʥʦʶ ʜʦ 2,6 ʢʤ. ʋ ʚʠʛʣʷʜʽ ʙʝʟʢʦʨʝʥʝʚʠʭ ʙʣʦʢʽʚ (ʢʣʽʧʽʚ) ʶʨʩʴʢʽ ʚʘʧʥʷʢʠ ʨʦʟʤʽʱʝʥʽ ʚ ʟʦʥʽ 

ʇʝʥʽʥʩʴʢʠʭ ʩʢʝʣʴ. ʉʭʦʞʽ ʧʦʨʦʜʠ ʩʢʣʘʜʘʶʪʴ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʢʨʝʡʜʠ, ʧʨʦʪʝ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʽʚ 

ʩʢʣʘʜʝʥʘ ʤʝʨʛʝʣʷʤʠ.  

ʂʨʝʡʜʘ ʽ ʧʘʣʝʦʛʝʥ ɿʦʚʥʽʰʥʽʭ ʂʘʨʧʘʪ ʫʪʚʦʨʝʥʽ ʬʣʽʰʝʤ, ʤʘʢʩʠʤʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ ʜʦ 8 ʢʤ. ʋ 

ɺʥʫʪʨʽʰʥʽʡ ʟʦʥʽ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʘʣʝʦʛʝʥʫ ʨʦʟʤʽʱʝʥʽ ʙʘʟʘʣʴʥʽ ʢʦʥʛʣʦʤʝʨʘʪʠ (0,9 ʢʤ), ʥʫʤʫʣʽʪʦʚʽ 

ʚʘʧʥʷʢʠ ʽ ʬʣʽʰ ʜʦ 9 ʢʤ. ʅʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ ʟʘʧʦʚʥʶʶʪʴ ʤʦʣʘʩʦʚʽ ʧʨʦʛʠʥʠ ɺʥʫʪʨʽʰʥʽʭ 

ʂʘʨʧʘʪ ʪʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ʎʝ ʛʨʫʙʦʫʣʘʤʢʦʚʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ, ʜʽʣʷʥʢʘʤʠ ʚʫʛʣʝʥʦʩʥʽ ʽ 

ʣʘʛʫʥʥʽ (ʝʚʘʧʦʨʠʪʠ) ʫʪʚʦʨʝʥʥʷ, ʪʦʚʱʠʥʦʶ ʜʦ 4,5-7,0 ʢʤ. ʅʘʟʝʤʥʽ ʚʫʣʢʘʥʽʪʠ (ʘʥʜʝʟʠʪʠ, ʣʽʧʘʨʠʪʠ, ʪʫʬʠ, 

ʽʛʥʽʤʙʨʠʪʠ) ʪʷʞʽʶʪʴ ʜʦ ʟʦʥ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ɺʥʫʪʨʽʰʥʽʭ ʂʘʨʧʘʪ. ɰʭ ʪʦʚʱʠʥʘ ï 600 ʤ.  

ɺ ɽʣʣʽʥʽʜʘʭ ʽ ɼʠʥʘʨʠʜʘʭ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʤʘʻ ʬʣʽʰ, ʷʢʠʡ ʬʦʨʤʫʚʘʚʩʷ ʟ ʢʽʥʮʷ ʢʨʝʡʜʠ ʜʦ ʧʦʯʘʪʢʫ 

ʤʽʦʮʝʥʫ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʦʚʱʠʥʦʶ 6 ʽ ʙʽʣʴʰʝ ʢʤ. ʊʨʽʘʩ ʽ ʶʨʘ ï ʜʦʣʦʤʽʪʠ, ʦʦʣʽʪʦʚʽ ʚʘʧʥʷʢʠ, ʘʨʛʽʣʽʪʠ 

ʧʦʜʝʢʫʜʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʧʽʨʦʢʣʘʩʪʠʯʥʠʭ ʧʦʨʽʜ, ʙʘʟʘʣʴʪʽʚ, ʨʽʦʣʽʪʽʚ, ʢʨʝʡʜʘ ï ʚʘʧʥʷʢʠ, ʦʣʽʛʦʮʝʥ-ʤʽʦʮʝʥ 

ï ʤʦʣʘʩʘ (ʧʽʩʢʠ, ʢʦʥʛʣʦʤʝʨʘʪʠ, ʜʦ 2,2 ʢʤ). 

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ɼʦʢʝʤʙʨʽʡʩʴʢʽ ʤʝʪʘʤʦʨʬʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ɼʦʙʨʫʜʞʽ ʽ ʬʫʥʜʘʤʝʥʪʫ 

ʄʽʟʽʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʧʨʦʥʠʟʘʥʽ ʽʥʪʨʫʟʽʷʤʠ ʛʨʘʥʽʪʦʾʜʽʚ ʜʚʦʭ ʚʽʢʦʚʠʭ ʛʝʥʝʨʘʮʽʡ ï 567 ʽ 320 ʄʘ. 

ʄʝʪʘʤʦʨʬʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʈʦʜʦʧʩʴʢʦʛʦ, ʉʝʨʙʩʴʢʦ-ʄʘʢʝʜʦʥʩʴʢʦʛʦ ʤʘʩʠʚʽʚ ʪʘ ʉʪʘʨʦʾ ʇʣʘʥʽʥʠ ʧʨʦʨʚʘʥʽ 

ʧʘʣʝʦʟʦʡʩʴʢʠʤʠ (ʛʝʨʮʠʥʩʴʢʠʤʠ ʽ ʙʽʣʴʰ ʜʘʚʥʽʤʠ) ʛʨʘʥʽʪʘʤʠ. ʅʘʡʙʽʣʴʰʽ ʧʣʫʪʦʥʠ ʛʨʘʥʦʜʽʦʨʠʪʽʚ ʟ 

ʧʝʛʤʘʪʠʪʘʤʠ, ʘʧʣʽʪʘʤʠ ʽ ʤʽʛʤʘʪʠʪʘʤʠ ʚʽʜʦʤʽ ʚ ɺʠʩʦʢʠʭ ʊʘʪʨʘʭ, ʜʝ ʾʭ ʚʽʢ 290-300 ʄʘ.  

ɺ ʆʪʨʠʩʴʢʽʡ ʽ ʇʝʣʘʛʦʥʽʡʩʴʢʠʭ ʟʦʥʘʭ ɽʣʣʽʥʽʜ ʩʝʨʝʜ ʚʘʧʥʷʢʽʚ ʶʨʠ ʽ ʢʨʝʡʜʠ ʧʦʰʠʨʝʥʽ ʫʣʴʪʨʘʦʩʥʦʚʥʽ ʽ 

ʦʩʥʦʚʥʽ ʧʦʨʦʜʠ (ʦʬʽʦʣʽʪʠ) ʟʥʘʯʥʦʾ ʪʦʚʱʠʥʠ, ʱʦ ʘʩʦʮʽʶʶʪʴ ʟ ʨʘʜʽʦʣʷʨʠʪʘʤʠ, ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʽ 

ʢʘʨʙʦʥʘʪʥʠʤʠ ʤʽʢʨʦʙʨʝʢʯʽʷʤʠ. ʇʽʟʥʴʦʪʨʽʘʩʦʚʦ-ʶʨʩʴʢʽ ʦʬʽʦʣʽʪʦʚʽ ʢʦʤʧʣʝʢʩʠ ʩʢʣʘʜʘʶʪʴ ʆʬʽʦʣʽʪʦʚʠʡ 

ʧʦʷʩ ɼʠʥʘʨʠʜ. ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ɽʣʣʽʥʽʜ ʚʽʜʦʤʽ ʧʽʟʥʴʦʶʨʩʴʢʦ-ʨʘʥʥʴʦʢʨʝʡʜʦʚʽ ʛʨʘʥʽʪʠ, ʚʪʦʨʛʥʝʥʥʷ 

ʷʢʠʭ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʤʝʪʘʤʦʨʬʽʟʤʦʤ ʽ ʧʝʨʝʤʽʱʝʥʥʷʤ ʦʬʽʦʣʽʪʽʚ. ɺ ʈʦʜʦʧʩʴʢʽʡ ʟʦʥʽ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ 

ʤʘʶʪʴ ʢʘʡʥʦʟʦʡʩʴʢʽ ʛʨʘʥʽʪʠ, ʘ ʟ ʥʝʦʛʝʥʦʚʠʤʠ ʚʫʣʢʘʥʽʪʘʤʠ ɺʥʫʪʨʽʰʥʽʭ ʂʘʨʧʘʪ ʘʩʦʮʽʶʶʪʴ ʛʽʧʘʙʽʩʘʣʴʥʽ 

ʽʥʪʨʫʟʽʾ ʩʝʨʝʜʥʴʦʛʦ ʽ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ. 

ʊʝʢʪʦʥʽʢʘ. ɺ ʩʪʨʫʢʪʫʨʽ ʄʽʟʽʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʚʠʜʽʣʷʶʪʴ ʧʽʟʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʡ (ʢʘʜʦʤʩʴʢʠʡ) 

ʬʫʥʜʘʤʝʥʪ, ʷʢʠʡ ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʚ ɼʦʙʨʫʜʞʽ, ʽ ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʡ ʩʢʣʘʜʯʘʩʪʠʡ ʢʦʤʧʣʝʢʩ, ʱʦ 

ʨʦʟʜʽʣʝʥʽ ʥʘʩʫʚʦʤ ʇʘʣʘʮʫ (Palazu) ʧʽʚʥʽʯ- ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ. ʉʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ɼʦʙʨʫʜʞʽ 

ʽ ʄʽʟʽʡʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʨʦʟʜʽʣʝʥʽ ʨʦʟʣʦʤʦʤ ʇʝʯʝʥʝʛʘ-ʂʘʤʝʥʘ (Peceneaga ïCamena). 

ɺ ʂʘʨʧʘʪʩʴʢʽʡ ʩʢʣʘʜʯʘʩʪʽʡ ʩʠʩʪʝʤʽ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʩʝʛʤʝʥʪʠ ï ɿʘʭʽʜʥʽ, ʉʭʽʜʥʽ ʪʘ ʇʽʚʜʝʥʥʽ ʂʘʨʧʘʪʠ. 

ʂʦʞʥʠʡ ʩʝʛʤʝʥʪ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ. ɸʣʝ ʚʩʽ ʩʝʛʤʝʥʪʠ ʤʘʶʪʴ ʩʭʦʞʠʡ ʩʪʠʣʴ 

ʪʝʢʪʦʥʽʢʠ. ʋ ʾʭ ʩʢʣʘʜʽ ʚʠʜʽʣʷʶʪʴ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʡ ʧʝʨʝʜʦʚʠʡ ʧʨʦʛʠʥ, ɿʦʚʥʽʰʥʶ (ʌʣʽʰʝʚʫ) ʽ 

ɺʥʫʪʨʽʰʥʶ ʪʝʢʪʦʥʽʯʥʽ ʤʝʛʘʟʦʥʠ. ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ ʪʷʛʥʝʪʴʩʷ ʚʟʜʦʚʞ ʂʘʨʧʘʪʩʴʢʦʾ ʜʫʛʠ ʽ 

ʛʝʥʝʪʠʯʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʥʝʶ. ɺ ʨʦʟʨʽʟʽ ʚʽʥ ʤʘʻ ʘʩʠʤʝʪʨʠʯʥʫ ʬʦʨʤʫ. ʁʦʛʦ ʧʦʣʦʛʝ ʟʦʚʥʽʰʥʻ ʢʨʠʣʦ 

ʨʦʟʤʽʱʝʥʝ ʥʘ ʛʝʪʝʨʦʛʝʥʥʦʤʫ ʧʘʣʝʦʟʦʡʩʴʢʦʤʫ ʽ ʜʦʢʝʤʙʨʽʡʩʴʢʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ɿɭʇ, ʉɭʇ ʽ ʄʽʟʽʡʩʴʢʦʾ 

ʧʣʘʪʬʦʨʤʠ. ɺʥʫʪʨʽʰʥʻ ʢʨʠʣʦ ʧʨʦʛʠʥʫ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʧʦʢʨʠʚʥʽʡ ʩʪʨʫʢʪʫʨʽ ʂʘʨʧʘʪ ʽ ʯʘʩʪʢʦʚʦ ʧʝʨʝʢʨʠʪʝ 

ʬʣʽʰʝʚʠʤʠ ʥʘʩʫʚʘʤʠ. ʇʨʦʛʠʥ ʟʘʧʦʚʥʝʥʠʡ ʤʽʦʮʝʥʦʚʦʶ ʤʦʣʘʩʦʶ ʪʦʚʱʠʥʦʶ ʜʦ 10 ʢʤ. ʄʦʣʘʩʘ ʚʢʣʶʯʘʻ 

ʝʚʘʧʦʨʠʪʠ, ʷʢʽ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʧʨʦʛʠʥʫ ʬʦʨʤʫʶʪʴ ʩʦʣʷʥʦʢʫʧʦʣʴʥʽ ʩʪʨʫʢʪʫʨʠ.  

ɿʦʚʥʽʰʥʷ (ʬʣʽʰʝʚʘ) ʤʝʛʘʟʦʥʘ ʩʢʣʘʜʝʥʘ ʢʨʝʡʜʦʚʦ-ʧʘʣʝʦʛʝʥʦʚʠʤ ʬʣʽʰʝʤ ʚʝʣʠʢʦʾ ʪʦʚʱʠʥʠ, ʷʢʠʡ 

ʽʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʢʦʚʘʥʠʡ ʽ ʧʦʨʫʰʝʥʠʡ ʥʘʩʫʚʘʤʠ. ɺ ʨʽʟʥʠʭ ʩʝʛʤʝʥʪʘʭ ʂʘʨʧʘʪ ʧʘʢʝʪʠ ʬʣʽʰʝʚʠʭ ʧʦʢʨʠʚʽʚ 
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ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʊʘʢ, ʫ ʉʭʽʜʥʠʭ ʂʘʨʧʘʪʘʭ ʚʠʜʽʣʷʶʪʴʩʷ (ʟʽ ʩʭʦʜʫ ʥʘ ʟʘʭʽʜ) ʉʢʠʙʦʚʘ, ʂʨʦʩʥʝʥʩʴʢʘ, 

ɼʫʢʣʷʥʩʴʢʘ, ʇʦʨʢʫʣʝʮʴʢʘ, ʄʘʛʫʨʩʴʢʘ ʽ ʈʘʭʽʚʩʴʢʘ ʟʦʥʠ. ɺʥʫʪʨʽʰʥʷ ʽ ɿʦʚʥʽʰʥʷ ʟʦʥʠ ʂʘʨʧʘʪ ʨʦʟʜʽʣʝʥʽ 

ʟʦʥʦʶ ʇʝʥʽʥʩʴʢʠʭ (ʇôʻʥʽʥʩʴʢʠʭ) ʩʢʝʣʴ. ʎʝ ʟʦʥʘ ʪʝʢʪʦʥʽʯʥʦʛʦ ʤʝʣʘʥʞʫ, ʷʢʘ ʚʢʣʶʯʘʻ ʟʥʘʯʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ 

ʶʨʩʴʢʽ ʽ ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ ʙʝʟʢʦʨʝʥʝʚʽ ʙʣʦʢʠ (ʢʣʽʧʠ), ʱʦ ʧʦʜʝʢʫʣʠ ʜʦʩʷʛʘʶʪʴ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʽ 

ʩʢʣʘʜʝʥʽ ʙʽʦʛʝʥʥʠʤʠ ʚʘʧʥʷʢʘʤʠ. ʇʦʙʫʜʦʚʘʥʽ ʮʠʤʠ ʚʘʧʥʷʢʘʤʠ ʤʘʣʴʦʚʥʠʯʽ ʙʽʣʽ ʩʢʝʣ ̔ ʫʪʚʦʨʶʶʪʴ 

ʥʝʧʦʚʪʦʨʥʽ ʣʘʥʜʰʘʬʪʠ. ʇʘʨʘʣʝʣʴʥʦ ʮʽʡ ʟʦʥʽ ʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʪʷʛʥʝʪʴʩʷ ʩʭʦʞʘ ʄʘʨʤʘʨʦʩʴʢʘ 

ʦʣʽʩʪʦʩʪʨʦʤʦʚʦ-ʤʝʣʘʥʞʝʚʘ ʟʦʥʘ ʟ ʦʬʽʦʣʽʪʘʤʠ. 

ʋ ɺʥʫʪʨʽʰʥʽʡ ʟʦʥʽ ɿʘʭʽʜʥʠʭ ʂʘʨʧʘʪ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ ʨʦʟʨʽʟʥʷʶʪʴ ʊʘʪʨʠʜʠ, ɺʝʧʦʨʠʜʠ ʽ ɻʝʤʝʨʠʜʠ, 

ʱʦ ʨʦʟʜʽʣʝʥʽ ʥʘʩʫʚʘʤʠ ʧʽʚʥʽʯʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ. ʗʜʨʘ ʮʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʟʦʥ ʩʢʣʘʜʝʥʽ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ 

ʧʽʟʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦ-ʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʱʦ ʽʥʪʨʫʜʦʚʘʥʽ ʛʝʨʮʠʥʩʴʢʠʤʠ ʛʨʘʥʽʪʘʤʠ.  

ɺʥʫʪʨʽʰʥʷ ʟʦʥʘ ʉʭʽʜʥʠʭ ʂʘʨʧʘʪ ʧʦʙʫʜʦʚʘʥʘ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-ʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ 

ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʽ ʈʘʭʽʚʩʴʢʦʛʦ ʤʘʩʠʚʽʚ, ʫʩʢʣʘʜʥʝʥʠʭ ʥʘʩʫʚʘʤʠ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ. ʅʘ 

ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʮʽ ʧʦʨʦʜʠ ʧʨʝʢʨʠʪʽ ʤʝʟʦʢʘʡʥʦʟʦʻʤ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʛʠʥʫ ʽ 

ʥʝʦʛʝʥʦʤ ʊʨʘʥʩʽʣʴʚʘʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ. 

ʇʨʦʚʝʜʝʥʠʡ ʪʝʨʝʡʥʦʚʠʡ ʘʥʘʣʽʟ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ ʪʝʢʪʦʥʽʯʥʽ 

ʝʣʝʤʝʥʪʠ (ɻʥʠʣʢʦ, 2011) ï ʤʽʢʨʦʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʪʝʨʝʡʥʠ (ɸʃʂɸʇɸ ʽ ʊʠʩʽʷ-ɼʘʢʽʷ), ʬʣʽʰʝʚʦʤʦʣʘʩʦʚʽ 

ʘʢʨʝʮ̔ ʡʥʽ ʧʨʠʟʤʠ (ʌʣʽʰʝʚʽ ʂʘʨʧʘʪʠ) ʽ ʩʫʪʫʨʠ (ʇʨʠʤʘʨʤʘʨʦʩʴʢʘ, ʇʝʥʽʥʩʴʢʘ ʘʙʦ ʇôʻʥʽʥʩʴʢʘ ʪʘ ʽʥ.). ʇʨʠ 

ʮʴʦʤʫ ʨʽʩʪ ʢʨʝʡʜʦʚʦ-ʥʝʦʛʝʥʦʚʦʾ ʘʢʨʝʮ̔ ʡʥʦʾ ʧʨʠʟʤʠ ʧʦʷʩʥʶʻʪʴʩʷ ʘʣʴʧʽʡʩʴʢʦʶ ʩʫʙʫʜʫʢʮʽʻʶ ʧʽʜ ʪʝʨʝʡʥʠ 

ɸʃʂɸʇʋ ʽ ʊʠʩʽʶ-ɼʘʢʽʶ (ʨʠʩ. 2.63). 

ʄʽʞ ʄʽʟʽʡʩʴʢʦʶ ʧʣʘʪʬʦʨʤʦʶ ʽ ʈʦʜʦʧʩʴʢʠʤ ʤʘʩʠʚʦʤ ʨʦʟʪʘʰʦʚʘʥʘ ʩʫʙʰʠʨʦʪʥʘ ʟʦʥʘ ɹʘʣʢʘʥʽʜ. ɿ 

ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ ʚʦʥʘ ʚʢʣʶʯʘʻ ʪʘʢʽ ʦʩʥʦʚʥʽ ʪʝʢʪʦʥʽʯʥʽ ʟʦʥʠ ï ʇʝʜʝʜʙʘʣʢʘʥʩʴʢʫ, ʉʪʘʨʦʾ ʇʣʘʥʽʥʠ ʪʘ 

ʉʝʨʝʜʥʴʦʛʽʨôʷ. ʆʩʪʘʥʥʷ ʻ ʬʨʘʛʤʝʥʪʦʤ ʧʽʟʥʴʦʢʨʝʡʜʦʚʦ-ʨʘʥʴʦʧʘʣʝʦʛʝʥʦʚʦʾ ʚʫʣʢʘʥʽʯʥʦʾ ʜʫʛʠ, ʱʦ 

ʥʘʩʫʥʫʪʘ ʥʘ ʟʦʥʫ ʉʪʘʨʦʾ ʇʣʘʥʽʥʠ ʧʦ ʇʽʚʜʝʥʥʦʙʦʣʛʘʨʩʴʢʦʤʫ ʥʘʩʫʚʫ. 

ɺ ʩʪʨʫʢʪʫʨʽ ɼʠʥʘʨʠʜ ʚʠʜʽʣʷʶʪʴʩʷ ɿʦʚʥʽʰʥʷ ʽ ɺʥʫʪʨʽʰʥʷ (ɺʘʨʜʘʨʩʴʢʘ) ʟʦʥʠ, ʷʢʽ ʨʦʟʜʽʣʝʥʽ 

ʆʬʽʦʣʽʪʦʚʠʤ ʧʦʷʩʦʤ. ɿʦʚʥʽʰʥʷ ʟʦʥʘ ʩʢʣʘʜʝʥʘ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ (ɺʠʩʦʢʠʡ ʂʘʨʩʪ) ʪʨʽʘʩʦʚʦ-

ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ, ʱʦ ʫʪʚʦʨʠʣʠʩʴ ʥʘ ʧʘʩʠʚʥʽʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽʡ ʦʢʨʘʾʥʽ. ʎʽ ʧʦʨʦʜʠ ʬʦʨʤʫʶʪʴ ʨʷʜ 

ʧʦʢʨʠʚʽʚ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ, ʪʦʙʪʦ ʥʘʩʫʥʫʪʽ ʥʘ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ (ʤʽʢʨʦʢʦʥʪʠʥʝʥʪ) ɸʜʨʽʷ. 

ɺʥʫʪʨʽʰʥʷ ʟʦʥʘ ʩʬʦʨʤʦʚʘʥʘ ʥʘ ʝʥʩʽʤʘʪʠʯʥʽʡ ʢʦʨʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʤʝʟʦʟʦʡʩʴʢʠʭ 

ʦʬʽʦʣʽʪʽʚ.  

ʉʪʨʫʢʪʫʨʠ ɼʠʥʘʨʠʜ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʚ ɽʣʣʽʥʽʜʘʭ, ʜʝ ʬʽʢʩʫʻʪʴʩʷ ʧʨʦʜʦʚʞʝʥʥʷ ɺʘʨʜʘʨʩʴʢʦʾ ʟʦʥʠ ʽ 

ʆʬʽʦʣʽʪʦʚʦʛʦ ʧʦʷʩʫ. ɿʘʭʽʜʥʽʰʝ ɺʘʨʜʘʨʩʴʢʦʾ ʟʦʥʠ ʚʠʜʽʣʷʻʪʴʩʷ ʇʝʣʘʛʦʥʽʡʩʴʢʘ ʟʦʥʘ, ʩʢʣʘʜʝʥʘ 

ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʾʾ ʤʝʞʘʭ ʨʦʟʤʽʱʫʻʪʴʩʷ ʛ. ʆʣʽʤʧ. ʅʘ ʢʨʘʡʥʴʦʤʫ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ 

ɽʣʣʽʥʽʜʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʇʝʨʝʜʘʜʨʽʘʪʠʯʥʠʤ ʞʦʣʦʙʦʤ, ʟʘʧʦʚʥʝʥʠʤ ʥʝʦʛʝʥʦʚʦʶ ʤʦʣʘʩʦʶ.  

ɿʥʘʯʥʠʡ ʚʢʣʘʜ ʫ ʚʠʚʯʝʥʥʷ ʪʝʢʪʦʥʽʢʠ ɽʣʣʽʥʽʜ ʚʥʝʩʣʠ ʬʨʘʥʮʫʟʴʢʽ ʛʝʦʣʦʛʠ (ɾ. ʆʙʫʝʥ ʪʘ ʽʥ.). ɿʘ ʾʭ 

ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ɽʣʣʽʥʽʜʠ ʻ ʥʘʛʨʦʤʘʜʞʝʥʥʷʤ ʥʘʩʫʚʥʠʭ ʧʣʘʩʪʠʥ, ʱʦ ʧʝʨʝʤʽʱʫʚʘʣʠʩʴ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ. 

ʇʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ ʘʣʴʧʽʡʩʴʢʽ ʩʪʨʫʢʪʫʨʠ ɽʣʣʽʥʽʜ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʧʘʣʝʦʟʦʡʩʴʢʦʤʫ ʬʫʥʜʘʤʝʥʪʽ.  

ɯʦʥʽʯʥʘ ʽ ɻʘʚʨʦʚʦ-ʊʨʠʧʦʣʽʩʴʢʘ ʧʣʘʩʪʠʥʠ ʨʦʟʤʽʱʝʥʽ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ. ʅʘ ʥʠʭ ʥʘʩʫʥʫʪʽ ʇʽʥʜʩʴʢʘ, 

ʇʘʨʽʩʴʢʘ, ʆʪʨʠʩʴʢʦ-ʇʝʣʘʛʦʥʽʡʩʴʢʘ, ɸʣʤʦʧʽʘʩʴʢʘ, ʇʘʡʢʦʥʩʴʢʘ, ʇʝʦʥʽʡʩʴʢʘ ʽ ʉʝʙʩʴʢʦ-ʄʘʢʝʜʦʥʩʴʢʘ 

ʥʘʩʫʚʥʽ ʧʣʘʩʪʠʥʠ. ʌʦʨʤʫʚʘʥʥʷ ʥʘʩʫʚʽʚ ʚʽʜʙʫʚʘʣʦʩʴ ʧʨʦʪʷʛʦʤ ʧʘʣʝʦʛʝʥʫ ʽ ʟʘʚʝʨʰʠʣʦʩʴ ʫ ʧʣʽʦʮʝʥʽ. 

ɺʝʣʠʯʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʩʪʘʥʦʚʠʪʴ ʜʦ 200 ʢʤ. ʇʽʚʜʝʥʥʽ ɽʣʣʽʥʽʜʠ ʜʫʛʦʧʦʜʽʙʥʦ 

ʟʤʠʢʘʶʪʴʩʷ ʟ ʊʘʚʨʠʜʘʤʠ ʊʫʨʝʯʯʠʥʠ, ʫʪʚʦʨʶʶʯʠ ʟʦʥʫ ʩʫʙʜʫʢʮʽʾ ʟ ɽʣʣʽʥʩʴʢʠʤʠ ʞʦʣʦʙʦʤ ʽ ʦ. ʂʨʽʪ ʥʘ 

ʧʽʚʜʥʽ. 

 

ʂʨʠʤʩʴʢʦ-ʂʘʚʢʘʟʴʢʦ-ʂʦʧʝʪʜʘʟʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ. ɺʢʣʶʯʘʻ ʛʝʨʮʠʥʩʴʢʽ, ʢʽʤʤʝʨʽʡʩʴʢʽ ʽ 

ʘʣʴʧʽʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʫʪʦʚʨʶʚʘʣʠʩʴ ʧʦʩʣʽʜʦʚʥʦ ʫ ʤʝʞʘʭ ʜʘʚʥʽʭ ʦʢʝʘʥʽʚ ï ʇʘʣʝʦʪʝʪʽʩʫ, 

ʄʝʟʦʪʝʪʽʩʫ ʽ ʅʝʦʪʝʪʽʩʫ (ʊʝʪʽʩʫ). ɻʝʨʮʠʥʩʴʢʽ ʩʪʨʫʢʪʫʨʠ ʦʭʦʧʣʶʶʪʴ ʧʽʚʥʽʯʥʫ ʯʘʩʪʠʥʫ ʦʙʣʘʩʪʽ. ɺʦʥʠ 

ʣʠʰʝ ʧʦʜʝʢʫʜʠ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ, ʘʙʦ ʨʦʟʤʽʱʝʥʽ ʧʦʙʣʠʟʫ ʚʽʜ ʥʝʾ (ʇʽʚʥʽʯʥʘ ɼʦʙʨʫʜʞʘ, ʉʢʣʘʜʯʘʩʪʠʡ 

ɼʦʥʙʘʩ), ʘ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ʫʪʚʦʨʶʶʪʴ ʬʫʥʜʘʤʝʥʪʠ ʤʦʣʦʜʠʭ ʧʣʘʪʬʦʨʤ ï ʉʢʽʬʩʴʢʦʾ ʽ 

ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʦʾ (ʩʢʽʬʽʜʠ). ʂʽʤʤʝʨʽʡʩʴʢʽ ʩʪʨʫʢʪʫʨʠ ʤʘʶʪʴ ʦʙʤʝʞʝʥʝ ʧʦʰʠʨʝʥʥʷ. ɺʦʥʠ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʙʫʜʦʚʽ ʇʽʚʥʽʯʥʦʾ ɼʦʙʨʫʜʞʽ, ɻʽʨʩʴʢʦʛʦ ʂʨʠʤʫ, ʄʘʥˇʠʰʣʘʢʫ ʽ ʊʫʘʨʢʠʨʫ. ɰʭ ʬʨʘʛʤʝʥʪʠ ʚʠʷʚʣʝʥʽ 

ʪʘʢʦʞ ʫ ʬʫʥʜʘʤʝʥʪʽ ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʷʢʫ ʥʘ ʮʽʡ ʧʽʜʩʪʘʚʽ ʯʘʩʪʦ ʚʚʘʞʘʶʪʴ 

ʝʧʽʢʽʤʤʝʨʽʡʩʴʢʦʶ. ɺ ʮʽʣʦʤʫ ʞ ʚ ʦʙʣʘʩʪʽ ʧʨʝʚʘʣʶʶʪʴ ʘʣʴʧʽʡʩʴʢʽ ʩʧʦʨʫʜʠ ï ɻʽʨʩʴʢʠʡ ʂʨʠʤ, ɺʝʣʠʢʠʡ 

ʂʘʚʢʘʟ, ʂʦʧʝʪʜʘˇ. ɻʣʠʙʦʢʦʚʦʜʥʽ ʟʘʧʘʜʠʥʠ ʏʦʨʥʦʛʦ ʤʦʨʷ ʪʘ ʇʽʚʜʝʥʥʦʛʦ ʂʘʩʧʽʶ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ 
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ʦʢʝʘʥʽʯʥʽʡ ʽ ʩʫʙʦʢʝʘʥʽʯʥʽʡ ʟʝʤʥʽʡ ʢʦʨʽ. ɿʘ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʚʦʥʠ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʟʘʜʫʛʦʚʦʛʦ 

ʨʠʬʪʠʥʛʫ ʽ ʥʘʩʪʫʧʥʦʛʦ ʩʧʨʝʜʠʥʛʫ, ʭʦʯʘ ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ ʾʭ ʨʝʣʽʢʪʘʤʠ (ʦʩʦʙʣʠʚʦ ʮʝ 

ʩʪʦʩʫʻʪʴʩʷ ʇʽʚʜʝʥʥʦʢʘʩʧʽʡʩʴʢʦʾ ʟʘʧʘʜʠʥʠ) ʊʝʪʽʩʫ.  

 

 

 
 

ʈʠʩ. 2.63. ʊʝʢʪʦʥʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʂʘʨʧʘʪ ʫ ʩʚʽʪʣʽ ʪʝʨʝʡʥʦʚʦʾ ʪʝʢʪʦʥʽʢʠ (ɻʥʠʣʢʦ, 2011) 

1ï2 ï ʪʝʨʝʡʥ ɸʃʂɸʇɸ: 1 ï ʇʽʚʥʽʯʥʘ ɸʃʂɸʇɸ; 2 ï ʧʽʚʜʝʥʥʘ ɸʃʂɸʇɸ; 3ï4 ï ʪʝʨʝʡʥ ʊʠʩʽʷ-ɼʘʢʽʷ: 3 ï ɼʘʢʽʷ; 4 ï ʊʠʩʽʷ; 5ï8 ï 

ʩʫʪʫʨʠ: 5 ï ʄʝʣʽʘʪʩʴʢʘ (T-J ʦʢʝʘʥ); 6 ï ʄʫʨʝʩʴʢʦ-ɺʘʨʜʘʨʩʴʢʘ (T-J ʦʢʝʘʥ); 7 ï ʇʝʥʽʥʩʴʢʘ (J-K ʦʢʝʘʥ); 8 ï ʇʨʠʤʘʨʤʘʨʦʩʴʢʘ (J-

K ʦʢʝʘʥ); 9ï13 ɸʢʨʝʮʽʡʥʘ ʬʣʽʰʝʚʦ-ʤʦʣʘʩʦʚʘ ʧʨʠʟʤʘ: 9 ï ɺʥʫʪʨʽʰʥʷ ʢʨʝʡʜʦʚʦ-ʧʘʣʝʦʛʝʥʦʚʘ ʇʨʠʤʘʨʤʘʨʦʩʴʢʘ ʬʣʽʰʝʚʘ 

ʧʨʠʟʤʘ; 10ï11 ï ɺʥʫʪʨʽʰʥʷ ʧʘʣʝʦʛʝʥʦʚʘ ʬʣʽʰʝʚʘ ʧʨʠʟʤʘ ʧʝʨʝʜ ʬʨʦʥʪʦʤ ɸʃʂɸʇɸ: 10 ï ʄʘʛʫʨʩʴʢʦ-ʉʦʣʴʥʦʮʴʢʠʡ ʧʦʢʨʠʚ; 11 

ï ɼʫʢʣʷʥʩʴʢʠʡ ʧʦʢʨʠʚ; 12 ï ɿʦʚʥʽʰʥʷ ʥʝʦʛʝʥʦʚʘ ʬʣʽʰʝʚʦ-ʤʦʣʘʩʦʚʘ ʧʨʠʟʤʘ; 13 ï ɿʦʚʥʽʰʥʷ ʟʦʥʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ; 

14 ï ʃʘʪʦʨʠʮʴʢʦ-ʉʪʨʠʡʩʴʢʘ ʟʩʫʚʥʘ ʟʦʥʘ; 15 ï ʨʦʟʣʦʤʠ, ʤʝʞʽ ʪʝʢʪʦʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ; 16 ï ʧʦʚʝʨʭʥʽ ʥʘʩʫʚʘʥʥʷ ʚʝʣʠʢʠʭ 

ʧʦʢʨʠʚʽʚ; 17ï37 ï ʦʩʥʦʚʥʽ ʧʦʢʨʠʚʠ (17ï25 ï ɺʥʫʪʨʽʰʥʴʦʾ ʇʨʠʤʘʨʤʘʨʦʩʴʢʦʾ ʧʨʠʟʤʠ; 26ï27 ï ɺʥʫʪʨʽʰʥʴʦʾ ʧʨʠʟʤʠ ʫ ʬʦʨʣʘʥʜʽ 

ɸʃʂɸʇɸ; 28ï37 ï ɿʦʚʥʽʰʥʴʦʾ ʧʨʠʟʤʠ): 17 ï ʂʘʤôʷʥʦʧʦʪʦʮʴʢʠʡ; 18 ï ʈʘʭʽʚʩʴʢʠʡ; 19 ï ɹʫʨʢʫʪʩʴʢʠʡ; 20 ï ʏʦʨʥʦʛʦ ʌʣʽʰʫ, 

ʏʘʭʣʝʫ, ɹʦʙʫ (ʈʫʤʫʥʽʷ); 21 ï ʂʨʘʩʥʦʰʦʨʩʴʢʠʡ; 22 ï ʉʚʠʜʦʚʝʮʴʢʠʡ; 23 ï ʂʦʥʚʦʣʶʪʥʦʛʦ ʬʣʽʰʫ, ʄʘʢʣʘ (ʈʫʤʫʥʽʷ), 24 ï 

ʏʦʨʥʦʛʦʨʩʴʢʠʡ; 25 ï ɸʫʜʽʘ (ʈʫʤʫʥʽʷ); 26 ï ʄʘʛʫʨʩʴʢʠʡ; 27 ï ɼʫʢʣʷʥʩʴʢʠʡ; 28 ï ʉʽʣʝʟʴʢʠʡ; 29 ï ʉʫʙʩʽʣʝʟʴʢʠʡ; 30 ï 

ʉʢʠʙʦʚʠʡ (ʉʢʦʣʴʩʴʢʠʡ); 31 ï ʊʘʨʢʝʫ (ʈʫʤʫʥʽʷ), 32 ï ɹʦʨʠʩʣʘʚʩʴʢʦ-ʇʦʢʫʪʩʴʢʠʡ (33 ï ɹʦʨʠʩʣʘʚʩʴʢʠʡ ʩʫʙʧʦʢʨʠʚ; 34 ï 

ʈʫʥʛʫʨʩʴʢʠʡ ʩʫʙʧʦʢʨʠʚ); 35 ï ʧʦʢʨʠʚ ʄʘʨʛʽʥʘʣʴʥʠʭ ʉʢʣʘʜʦʢ (ʈʫʤʫʥʽʷ); 36 ï ʉʫʙʢʘʨʧʘʪʩʴʢʠʡ ʧʦʢʨʠʚ (ʈʫʤʫʥʽʷ); 37 ï 

ʉʘʤʙʽʨʩʴʢʠʡ ʧʦʢʨʠʚ) 

 

ʉʪʨʘʪʠʛʨʘʬʽʷ. ʋ ʤʝʞʘʭ ɻʦʣʦʚʥʦʛʦ ʭʨʝʙʪʘ ɺʝʣʠʢʦʛʦ ʂʘʚʢʘʟʫ ʜʦʢʝʤʙʨʽʡ ʩʢʣʘʜʥʠʡ ʛʥʝʡʩʘʤʠ, 

ʘʤʬʽʙʦʣʽʪʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʢʚʘʨʮʠʪʽʚ ʽ ʤʘʨʤʫʨʽʚ, ʪʦʚʱʠʥʦʶ 3-5 ʢʤ. ɰʭ ʚʽʢ ʦʮʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 500-

600 Ma. ʋ ʟʦʥʽ ʇʝʨʝʜʦʚʦʛʦ ʭʨʝʙʪʘ ʥʘʡʙʽʣʴʰ ʜʘʚʥʽʤʠ ʻ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ ʚʽʢʦʤ 870 ʄʘ ʽ ʟʝʣʝʥʽ ʩʣʘʥʮʽ ʟ 

ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʤʠ ʘʢʨʠʪʘʨʭʘʤʠ. ɼʦʢʝʤʙʨʽʡ ʪʘʢʦʞ ʫʪʚʦʨʶʻ ʨʷʜ ʙʣʦʢʽʚ ʫ ʬʫʥʜʘʤʝʥʪʽ ʉʢʽʬʩʴʢʦʾ ʪʘ 

ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʦʾ ʤʦʣʦʜʠʭ ʧʣʘʪʬʦʨʤ. ʊʘʢ, ʫ ʈʽʚʥʠʥʥʦʤʫ ʂʨʠʤʫ ʪʘ ʇʝʨʝʜʢʘʚʢʘʟʟʽ ʙʫʨʽʥʥʷʤ ʨʦʟʢʨʠʪʽ 

ʟʝʣʝʥʦʩʣʘʥʮʝʚʽ ʪʦʚʱʽ ʧʽʟʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ. ɿʘ ʛʝʦʬʽʟʠʯʥʠʤʠ ʜʘʥʠʤʠ ʪʘʢʽ ʞ ʟʘ ʚʽʢʦʤ ʫʪʚʦʨʝʥʥʷ ʧʨʠʩʫʪʥʽ 
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ʽ ʫ ʬʫʥʜʘʤʝʥʪʽ ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʦʾ ʤʦʣʦʜʦʾ ʧʣʘʪʬʦʨʤʠ, ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ʧʘʣʝʦʟʦʶ  

ʇʘʣʝʦʟʦʡ. ʋ ʇʝʨʝʜʢʘʚʢʘʟʟʽ ʧʽʟʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʤʝʪʘʤʦʨʬʽʯʥʽ ʩʣʘʥʮʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʰʝʣʴʬʦʚʠʤʠ 

ʢʘʨʙʦʥʘʪʘʤʠ ʚʝʨʭʽʚ ʥʝʦʧʨʦʪʝʨʦʟʦʶ-ʩʠʣʫʨʫ. ʂʝʤʙʨʽʡʩʴʢʽ ʧʽʩʢʦʚʠʢʠ ʪʘ ʩʠʣʫʨʽʡʩʴʢʽ ʩʣʘʥʮʽ ʽ ʚʘʧʥʷʢʠ ʪʫʪ 

ʤʽʩʪʷʪʴ ʬʘʫʥʽʩʪʠʯʥʽ ʨʝʰʪʢʠ ʽ ʜʦʩʷʛʘʶʪʴ ʪʦʚʱʠʥʠ ʜʦ 2 ʢʤ. ʅʘ ɺʝʣʠʢʦʤʫ ʂʘʚʢʘʟʽ ʧʦʰʠʨʝʥʽ 

ʤʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʧʘʣʝʦʟʦʶ (ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʣʘʥʮʽ ʟ ʧʨʦʰʘʨʢʘʤʠ ʘʤʬʽʙʦʣʽʪʽʚ ʽ ʤʘʨʤʫʨʽʚ), ʱʦ 

ʥʘʨʦʱʫʶʪʴ ʨʦʟʨʽʟ ʥʝʦʧʨʦʪʝʨʦʟʦʶ. ɰʭ ʪʦʚʱʠʥʘ ʜʦʩʷʛʘʻ 3 ʢʤ. ʋ ɿʘʢʘʚʢʘʟʟʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ɼʟʽʨʫʣʴʩʴʢʠʡ 

ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ, ʱʦ ʧʦʙʫʜʦʚʘʥʠʡ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʩʣʘʥʮʷʤʠ ʟ 

ʧʨʦʰʘʨʢʘʤʠ ʜʦʣʦʤʽʪʽʚ. 

ɼʝʚʦʥʩʴʢʦ-ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʩʢʣʘʜʘʻ ʚʝʣʠʢʽ ʪʝʨʠʪʦʨʽʾ ʉʢʽʬʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʋ 

ʈʽʚʥʠʥʥʦʤʫ ʂʨʠʤʫ ʙʫʨʽʥʥʷʤ ʨʦʟʢʨʠʪʽ ʛʣʠʥʠʩʪʦ-ʧʽʱʘʥʦ-ʢʘʨʙʦʥʘʪʥʽ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʧʦʨʦʜʠ, ʱʦ 

ʫʤʦʚʥʦ ʚʽʜʥʝʩʝʥʽ ʜʦ ʢʘʨʙʦʥʫ. ɹʣʠʟʴʢʦ ʚʽʜ ʧʦʚʝʨʭʥʽ ʚʦʥʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʇʽʚʥʽʯʥʽʡ ɼʦʙʨʫʜʞʽ, ʜʝ 

ʩʢʣʘʜʝʥʽ ʜʠʩʣʦʢʦʚʘʥʠʤʠ ʩʣʘʥʮʷʤʠ ʥʠʞʥʴʦʛʦ ʜʝʚʦʥʫ (300 ʤ), ʥʠʞʯʝ ʩʚʝʨʜʣʦʚʠʥʦʶ ʨʦʟʢʨʠʪʽ ʯʦʨʥʽ 

ʩʣʘʥʮʽ ʩʠʣʫʨʫ. 

ʅʘ ʧʽʚʜʥʽ ʉʢʣʘʜʯʘʩʪʦʛʦ ɼʦʥʙʘʩʫ ʚʝʨʭʥʽʡ ʜʝʚʦʥ ʩʢʣʘʜʝʥʠʡ ʚʫʣʢʘʥʽʯʥʠʤʠ, ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʠʤʠ 

ʽ ʢʘʨʙʦʥʘʪʥʠʤʠ (ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ) ʧʦʨʦʜʘʤʠ. ɺʦʥʠ ʣʝʞʘʪʴ ʥʘ ʢʨʠʩʪʘʣʽʯʥʠʭ ʫʪʚʦʨʝʥʥʷʭ ʨʘʥʥʴʦʛʦ 

ʜʦʢʝʤʙʨʽʶ ʇʨʠʘʟʦʚʩʴʢʦʛʦ ʤʘʩʠʚʫ ʋʑ. ɺʝʨʭʠ ʜʝʚʦʥʫ, ʪʫʨʥʝʡʩʴʢʽ ʽ ʚʽʟʝʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʧʝʨʝʚʘʞʥʦ 

ʢʘʨʙʦʥʘʪʥʽ (450 ʤ). ɺʠʱʝ ʨʦʟʤʽʱʫʻʪʴʩʷ ʮʠʢʣʽʯʥʘ ʚʫʛʣʝʥʦʩʥʘ ʪʦʚʱʘ ʚʝʨʭʽʚ ʚʽʟʝ, ʩʝʨʧʫʭʦʚʘ ʽ 

ʧʝʥʩʽʣʴʚʘʥʽʶ, ʷʢʘ ʜʦʩʷʛʘʻ ʛʽʛʘʥʪʩʴʢʦʾ ʪʦʚʱʠʥʠ (ʜʦ 12 ʢʤ). ɼʘʣʽ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʤʝʪʘʤʦʬʽʟʦʚʘʥʽ 

ʚʝʨʭʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʪʦʚʱʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʧʣʘʪʬʦʨʤʥʠʤ ʯʦʭʣʦʤ ʽ ʫʪʚʦʨʶʶʪʴ ʂʨʷʞ ʂʘʨʧʽʥʩʴʢʦʛʦ ï 

ʧʨʦʜʦʚʞʝʥʥʷ ʉʢʣʘʜʯʘʩʪʦʛʦ ɼʦʥʙʘʩʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ.  

ʅʘ ɺʝʣʠʢʦʤʫ ʂʘʚʢʘʟʽ ʜʝʚʦʥ ʽ ʤʽʩʩʽʩʽʧʽʡ ʫʪʚʦʨʶʶʪʴ ʟʥʘʯʥʫ ʟʘ ʪʦʚʱʠʥʦʶ (5-6 ʢʤ) ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʚʫ ʪʦʚʱʫ. ʇʝʨʝʚʘʞʘʶʪʴ ʝʬʫʟʠʚʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ, ʪʫʬʠ, ʷʰʤʠ, ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ ʪʘ ʚʘʧʥʷʢʠ, 

ʧʦʜʝʢʫʜʠ ʨʠʬʦʛʝʥʥʽ. ʊʦʚʱʠʥʘ ï 0,8-2,0 ʢʤ. ʇʝʥʩʽʣʴʚʘʥʽʡ (2 ʢʤ) ɺʝʣʠʢʦʛʦ ʂʘʚʢʘʟʫ ʩʢʣʘʜʝʥʠʡ ʧʽʱʘʥʦ-

ʛʣʠʥʠʩʪʠʤʠ, ʚ ʦʢʨʝʤʠʭ ʽʥʪʝʨʚʘʣʘʭ ʧʨʦʤʠʩʣʦʚʦ-ʚʫʛʣʝʥʦʩʥʠʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʢʦʥʛʣʦʤʝʨʘʪʽʚ ʽ ʢʠʩʣʠʭ 

ʝʬʫʟʠʚʽʚ.  

ʇʝʨʤ ʽ ʪʨʽʘʩ. ʇʝʨʤʩʴʢʽ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʧʦʜʝʢʫʜʠ ʟ ʝʚʘʧʦʨʠʪʘʤʠ ʚʽʜʦʤʽ ʫ ʇʽʚʥʽʯʥʽʡ ɼʦʙʨʫʜʞʽ, 

ʈʽʚʥʠʥʥʦʤʫ ʂʨʠʤʫ, ʥʘ ʟʘʭʽʜʥʠʭ ʦʢʨʘʾʥʘʭ ɼʦʥʙʘʩʫ. ʅʘ ɺʝʣʠʢʦʤʫ ʂʘʚʢʘʟʽ ʧʦʰʠʨʝʥʽ ʧʝʨʤʩʴʢʦ-

ʥʠʞʥʴʦʪʨʽʘʩʦʚʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʧʽʱʘʥʦ-ʢʦʥʛʣʦʤʝʨʘʪʦʚʽ ʪʦʚʱʽ ʟ ʢʠʩʣʠʤʠ ʚʫʣʢʘʥʽʪʘʤʠ (3-5 ʢʤ), ʘ ʪʘʢʦʞ 

ʧʝʨʤʩʴʢʽ ʚʘʧʥʷʢʠ. ʋ ʤʝʞʘʭ ʭʨʝʙʪʘ ʄʘʥˇʠʰʣʘʢ ʥʘ ʧʦʚʝʨʭʥʶ ʚʠʭʦʜʷʪʴ ʜʠʩʣʦʢʦʚʘʥʽ ʧʝʨʤʩʴʢʽ ʽ ʪʨʽʘʩʦʚʽ 

ʧʽʩʢʦʚʠʢʠ, ʘʣʝʚʨʦʣʽʪʠ, ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ ʪʘ ʚʘʧʥʷʢʠ (ʫ ʪʨʽʘʩʦʚʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʽʚ). ʊʦʚʱʠʥʘ ʧʝʨʤʦ-ʪʨʽʘʩʫ 

ʪʫʪ ʧʦʜʝʢʫʜʠ ʧʝʨʝʚʠʱʫʻ 8,5 ʢʤ. ʅʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʧʝʨʤʦ-ʪʨʽʘʩ 

ʧʝʨʝʢʨʠʪʠʡ ʤʝʟʦʢʘʡʥʦʟʦʡʩʴʢʠʤ ʯʦʭʣʦʤ ʽ ʧʦʜʝʢʫʜʠ ʨʦʟʢʨʠʪʠʡ ʙʫʨʽʥʥʷʤ.  

ʄʝʟʦʟʦʡ. ʊʨʽʘʩ ʩʢʣʘʜʝʥʠʡ ʤʽʣʢʦʚʦʜʥʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ ʽ ʛʣʠʙʦʢʦʚʦʜʥʠʤʠ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ 

ʧʦʨʦʜʘʤʠ, ʷʢʽ ʧʦʰʠʨʝʥʽ ʥʘ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʷʭ ʉʢʽʬʩʴʢʦʾ ʽ ʊʫʨʘʥʩʴʢʦʾ ʧʣʘʪʬʦʨʤ. ʋ ɻʽʨʩʴʢʦʤʫ ʂʨʠʤʫ 

ʜʦʙʨʝ ʚʠʚʯʝʥʘ ʚʝʨʭʥʴʦʪʨʽʘʩʦʚʦ-ʥʠʞʥʴʦʶʨʩʴʢʘ ʪʘʚʨʽʡʩʴʢʘ ʩʝʨʽʷ, ʷʢʘ ʻ ʬʣʽʰʝʚʦʶ ʬʦʨʤʘʮʽʻʶ. ʇʦʜʝʢʫʜʠ 

ʚʦʥʘ ʚʢʣʶʯʘʻ ʦʣʽʩʪʦʣʽʪʠ, ʱʦ ʩʢʣʘʜʝʥʽ ʚʘʧʥʷʢʘʤʠ ʽ ʧʽʩʢʦʚʠʢʘʤʠ ʟ ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ ʢʘʨʙʦʥʫ, ʧʝʨʤʽ ʽ 

ʣʝʡʷʩʫ. ʊʦʚʱʠʥʘ ʮʽʻʾ ʽʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʢʦʚʘʥʦʾ ʩʝʨʽʾ ʩʷʛʘʻ 3-5 ʢʤ. ʅʘ ɺʝʣʠʢʦʤʫ ʂʘʚʢʘʟʽ ʥʠʞʥʷ ʶʨʘ 

ʩʢʨʽʟʴ ʩʢʣʘʜʝʥʘ ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ, ʧʝʨʝʚʘʞʥʦ ʘʩʧʽʜʥʠʤʠ ʩʣʘʥʮʷʤʠ ʚʝʣʠʢʦʾ ʪʦʚʱʠʥʠ (5-8 ʢʤ). 

ʉʝʨʝʜʥʷ ʶʨʘ ɻʽʨʩʴʢʦʛʦ ʂʨʠʤʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʫʣʢʘʥʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ ʢʘʨʘʜʘʟʴʢʦʾ ʩʝʨʽʾ, ʷʢʽ ʜʦʙʨʝ 

ʚʠʚʯʝʥʽ ʥʘ ʧʘʣʝʦʚʫʣʢʘʥʽ ʂʘʨʘ-ɼʘʛ. ʉʝʨʝʜʥʴʦʶʨʩʴʢʽ ʙʘʟʘʣʴʪʦʚʽ ʽ ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʦʚʽ ʚʫʣʢʘʥʽʪʠ 

ʧʦʰʠʨʝʥʽ ʪʘʢʦʞ ʥʘ ʟʘʭʦʜʽ ʽ ʧʽʚʜʥʽ ɺʝʣʠʢʦʛʦ ʂʘʚʢʘʟʫ.  

ɺʝʨʭʥʷ ʶʨʘ ʫʪʚʦʨʝʥʘ ʢʘʨʙʦʥʘʪʥʠʤʠ, ʘ ʪʘʢʦʞ ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʽ ʬʣʽʰʝʚʠʤʠ ʧʦʨʦʜʘʤʠ, ʱʦ ʟ 

ʢʫʪʦʚʦʶ ʥʝʟʛʽʜʥʽʩʪʶ ʟʘʣʷʛʘʶʪʴ ʥʘ ʙʽʣʴʰ ʜʘʚʥʽʭ ʫʪʚʦʨʝʥʥʷʭ. ʂʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ 

ʥʘ ʇʽʚʜʝʥʥʦʤʫ ɹʝʨʝʟʽ ʂʨʠʤʫ ʽ ʇʽʚʥʽʯʥʦʤʫ ʩʭʠʣʽ ɺʝʣʠʢʦʛʦ ʂʘʚʢʘʟʫ. ʉʝʨʝʜ ʥʠʭ ʯʘʩʪʽ ʨʠʬʠ (ʨʠʩ. 2.64), 

ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʧʽʟʥʴʦʶʨʩʴʢʠʡ ʨʠʬʦʚʠʡ ʧʦʷʩ, ʱʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʥʘ ɺʝʣʠʢʦʤʫ ʂʘʚʢʘʟʽ, ʫ ʏʦʨʥʦʤʫ ʤʦʨʽ, 

ɻʽʨʩʴʢʦʤʫ ʂʨʠʤʫ ʽ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʜʘʣʽ ʥʘ ʟʘʭʽʜ-ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ʫ ʙʽʢ ʇʨʠʜʦʙʨʫʜʟʴʢʦʛʦ ʪʘ 

ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʽʚ. ʊʦʚʱʠʥʘ ʚʝʨʭʥʴʦʾ ʶʨʠ ʚ ʢʘʨʙʦʥʘʪʥʠʭ ʬʘʮʽʷʭ ï ʜʦ 2 ʢʤ. ʇʽʚʥʽʯʥʽʰʝ ʚʽʜ 

ʨʠʬʦʚʦʛʦ ʧʦʷʩʫ ʫ ʇʝʨʝʜʢʘʚʢʘʟʟʽ ʚʝʨʭʥʷ ʶʨʘ ʩʦʣʝʥʦʩʥʘ (ʊʝʨʩʴʢʘ ʽ ʂʫʙʘʥʩʴʢʘ ʟʘʧʘʜʠʥʠ). ʉʦʣʝʥʦʩʥʽ 

ʚʽʜʢʣʘʜʠ ʮʴʦʛʦ ʚʽʢʫ ʟʘʧʦʚʥʶʶʪʴ ʪʘʢʦʞ ɸʤʫʜʘʨʾʥʩʴʢʫ ʟʘʧʘʜʠʥʫ, ʜʝ ʚʦʥʠ ʧʝʨʝʢʨʠʚʶʪʴ ʨʠʬʦʛʝʥʥʽ ʪʦʚʱʽ. 
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ʈʠʩ. 2.64. ɺʝʨʭʥʴʦʶʨʩʴʢʠʡ ʨʠʬ, ɻʽʨʩʴʢʠʡ ʂʨʠʤ, ʨʘʡʦʥ ʉʫʜʘʢʘ (2007) 

 

ʅʘ ʄʘʥˇʠʰʣʘʮʽ ʽ ʊʫʘʨʢʠʨʽ ʶʨʘ ʨʽʟʢʦ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʜʠʩʣʦʢʦʚʘʥʦʤʫ ʧʝʨʤʦ-ʪʨʽʘʩʽ. ɺ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʚʦʥʘ ʪʝʨʠʛʝʥʥʘ, ʚʫʛʣʝʥʦʩʥʘ, ʫ ʚʝʨʭʥʽʡ ï ʩʢʣʘʜʝʥʘ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʘ ʧʦʜʝʢʫʜʠ 

ʝʚʘʧʦʨʠʪʘʤʠ. ɰʾ ʪʦʚʱʠʥʘ ʚ ʮʠʭ ʨʘʡʦʥʘʭ 1,5-3,0 ʢʤ. ʅʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ʚʽʜ ʂʦʧʝʪʜʘˇʫ (ʭʨʝʙʪʠ ɺʝʣ. ʽ ʄʘʣ. 

ɹʘʣʭʘʥ) ʶʨʘ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʛʣʠʥʠʩʪʘ (2 ʢʤ), ʫ ʚʝʨʭʥʽʡ ï ʢʘʨʙʦʥʘʪʥʘ (700 ʤ).  

ʂʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ʧʦʰʠʨʝʥʽ ʥʘ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ. ʋ ɻʽʨʩʴʢʦʤʫ ʂʨʠʤʫ 

ʧʝʨʝʚʘʞʘʶʪʴ ʢʘʨʙʦʥʘʪʥʽ ʽ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ. ʅʘ ʇʽʚʥʽʯʥʦʤʫ ʂʘʚʢʘʟʽ ʥʠʞʥʽʡ ʚʽʜʜʽʣ 

ʩʢʣʘʜʝʥʠʡ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʽ ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʟ ʚʘʧʥʷʢʘʤʠ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ, ʘ ʚʝʨʭʥʽʡ ï 

ʚʘʧʥʷʢʘʤʠ ʽ ʤʝʨʛʝʣʷʤʠ. ʊʦʚʱʠʥ ʢʨʝʡʜʠ ʫ ʮʠʭ ʨʘʡʦʥʘʭ ï 1,0-2,7 ʢʤ. ɿʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʢʨʝʡʜʦʚʽ 

ʚʽʜʢʣʘʜʠ ʤʘʶʪʴ ʥʘ ʂʦʧʝʪʜʘʟʽ, ʜʝ ʚʦʥʠ ʩʢʣʘʜʝʥʽ ʪʝʨʠʛʝʥʥʠʤʠ ʽ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʪʦʚʱʠʥʦʶ 6 ʢʤ. 

ʅʘ ʉʢʽʬʩʴʢʽʡ ʧʣʘʪʬʦʨʤʽ ʥʠʞʥʷ ʢʨʝʡʜʘ ʩʢʣʘʜʝʥʘ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ (1 ʢʤ), ʩʝʨʝʜ ʷʢʠʭ 

ʥʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʶʪʴʩʷ ʛʣʘʫʢʦʥʽʪʦʚʽ ʧʽʩʢʦʚʠʢʠ. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʢʨʝʡʜʠ ï ʮʝ ʧʝʨʝʚʘʞʥʦ ʤʝʨʛʝʣʽ ʽ 

ʧʠʩʘʣʴʥʘ ʢʨʝʡʜʘ, ʪʦʚʱʠʥʦʶ ʜʦ 2 ʢʤ. ɺ ʘʣʴʙʽ-ʩʝʥʦʤʘʥʽ ʇʽʚʥʽʯʥʦʢʨʠʤʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʚʠʷʚʣʝʥʽ 

ʚʫʣʢʘʥʽʯʥʽ ʩʧʦʨʫʜʠ ʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʪʦʚʱʽ, ʱʦ ʟ ʥʠʤʠ ʘʩʦʮʽʶʶʪʴ. ʊʦʚʱʠʥʘ ʚʫʣʢʘʥʦʛʝʥʥʠʭ ʧʦʨʽʜ ï ʜʦ 

1 ʢʤ. 

ʅʘ ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʽʡ ʧʣʘʪʬʦʨʤʽ ʢʨʝʡʜʘ ʩʢʣʘʜʝʥʘ ʧʽʩʢʦʚʠʢʘʤʠ, ʚʘʧʥʷʢʘʤʠ, ʤʝʨʛʝʣʷʤʠ, ʛʣʠʥʘʤʠ ʟ 

ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ. ɰʾ ʪʦʚʱʠʥʘ  ʚ ʨʘʡʦʥʽ ʄʘʥˇʠʰʣʘʢʘ ʽ ʊʫʘʨʢʠʨʘ ï ʜʦ 1,3 ʢʤ ʋ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʨʘʡʦʥʘʭ 

(ɸʤʫʜʘʨôʾʥʩʴʢʘ ʟʘʧʘʜʠʥʘ) ʫ ʩʢʣʘʜʽ ʢʨʝʡʜʠ ʧʝʨʝʚʘʞʘʶʪʴ ʣʘʛʫʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ 

ʧʦʨʦʜʠ ʽ ʦʨʛʘʥʦʛʝʥʥʠʤʠ ʚʘʧʥʷʢʘʤʠ, ʪʦʚʱʠʥʦʶ ʜʦ 2,5 ʢʤ (ʨʠʩ. 2.65). 
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ʈʠʩ. 2.65. ɸʤʫʜʘʨôʾʥʩʴʢʘ ʟʘʧʘʜʠʥʘ (ʟʘ Aleshina & Bluket, 1967) 

 
ʂʘʡʥʦʟʦʡ ʥʘʨʦʱʫʻ ʨʦʟʨʽʟʠ ʢʨʝʡʜʠ ʽ ʥʘ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʩʢʣʘʜʝʥʠʡ ʤʦʨʩʴʢʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ 

ʧʦʨʦʜʘʤʠ. ɺʦʥʠ ʩʫʮʽʣʴʥʠʤ ʯʦʭʣʦʤ ʧʝʨʝʢʨʠʚʘʶʪʴ ʧʽʚʥʽʯʥʠʡ ʩʭʠʣ ɼʨʫʛʦʾ ʛʨʷʜʠ ʂʨʠʤʩʴʢʠʭ ʛʽʨ, 

ʧʽʚʥʽʯʥʠʭ ʩʭʠʣʽʚ ʂʘʚʢʘʟʫ ʽ ʧʦʰʠʨʝʥʽ ʥʘ ʂʝʨʯʝʥʩʴʢʦʤʫ ʧʽʚʦʩʪʨʦʚʽ ʪʘ ʚ ʘʢʚʘʪʦʨʽʷʭ ʏʦʨʥʦʛʦ ʽ ɸʟʦʚʩʴʢʦʛʦ 

ʤʦʨʽʚ. ʇʨʦʪʷʛʦʤ ʦʣʽʛʦʮʝʥʫ-ʨʘʥʥʴʦʛʦ ʤʽʦʮʝʥʫ ʚ ɯʥʜʦʣʦ-ʂʫʙʘʥʩʴʢʦʤʫ ʧʨʦʛʠʥʽ ʩʬʦʨʤʫʚʘʣʘʩʴ ʤʘʡʢʦʧʩʴʢʘ 

ʩʝʨʽʷ, ʷʢʘ ʩʢʣʘʜʝʥʘ ʯʦʨʥʠʤʠ, ʟʙʘʛʘʯʝʥʠʤʠ ʆʈ ʛʣʠʥʘʤʠ ʟ ʣʽʥʟʘʤʠ ʧʽʩʢʦʚʠʢʽʚ. ʊʦʚʱʠʥʘ ʤʘʡʢʦʧʩʴʢʦʾ ʩʝʨʽʾ 

ï ʚʽʜ 1 ʜʦ 5 ʢʤ (ʨʠʩ. 2.67, 2.68). 

ɿʥʘʯʥʦʾ ʪʦʚʱʠʥʠ (7-11 ʢʤ) ʢʘʡʥʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ (ʧʣʽʦʮʝʥ-ʯʝʪʚʝʨʪʠʥʥʽ ʤʦʣʘʩʠ) ʜʦʩʷʛʘʶʪʴ ʚ ʤʝʞʘʭ 

ʇʝʨʝʜʢʘʚʢʘʟʴʢʦʛʦ (ʉʭʽʜʥʦʢʫʙʘʥʩʴʢʦʛʦ ʽ ʊʝʨʩʴʢʦ-ʂʘʩʧʽʡʩʴʢʦʛʦ) ʽ ʇʝʨʝʜʢʦʧʝʪʜʘʟʴʢʦʛʦ ʧʨʦʛʠʥʽʚ, ʫ 

ʂʫʨʠʥʩʴʢʽʡ ʽ ʈʽʦʥʩʴʢʽʡ ʤʽʞʛʽʨʩʴʢʠʭ ʟʘʧʘʜʠʥʘʭ, ʱʦ ʨʦʟʜʽʣʷʶʪʴ ɺʝʣʠʢʠʡ ʽ ʄʘʣʠʡ ʂʘʚʢʘʟ, ʘ ʪʘʢʦʞ ʫ 

ʧʨʠʣʝʛʣʠʭ ʘʢʚʘʪʦʨʽʷʭ ʏʦʨʥʦʛʦ ʽ ʂʘʩʧʽʡʩʴʢʦʛʦ ʤʦʨʽʚ (ʨʠʩ. 2.67). ʇʝʨʝʚʘʞʘʶʪʴ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ 

ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ. 

ɺʝʨʭʥʴʦʤʽʦʮʝʥʦʚʦ-ʥʠʞʥʴʦʧʣʽʦʮʝʥʦʚʽ ʢʘʨʙʦʥʘʪʥʽ ʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʩʘʨʤʘʪʩʴʢʦʛʦ, 

ʤʝʦʪʠʯʥʦʛʦ, ʧʦʥʪʠʯʥʦʛʦ, ʘʢʯʘʛʠʣʴʩʴʢʦʛʦ ʪʘ ʘʧʰʝʨʦʥʩʴʢʦʛʦ ʷʨʫʩʽʚ ʧʝʨʝʢʨʠʚʘʶʪʴ ʤʘʡʢʦʧʩʴʢʫ ʩʝʨʽʶ, ʾ 

ʜʦʩʷʛʘʶʪʴ ʪʦʚʱʠʥʠ 4 ʢʤ. ɺ ʤʝʦʪʠʩʽ ʂʝʨʯʝʥʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ ʚʽʜʦʤʽ ʤʦʭʦʚʘʪʢʦʚʽ ʨʠʬʠ. ʄʽʦʮʝʥ-

ʯʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʫ ʏʦʨʥʦʤʦʨʩʴʢʽʡ ʛʣʠʙʦʢʦʚʦʜʥʽʡ ʟʘʧʘʜʠʥʽ. ɺʦʥʠ 

ʩʢʣʘʜʝʥʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ, ʪʦʚʱʠʥʘ ʷʢʠʭ ʜʦʩʷʛʘʻ 4,0-5,5 ʢʤ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʙʫʜʦʚʽ 

ʯʝʪʚʝʨʪʠʥʥʦʾ ʪʦʚʱʽ ʏʦʨʥʦʛʦ ʤʦʨʷ ʚʽʜʽʛʨʘʶʪʴ ʚʽʜʢʣʘʜʠ ʘʚʘʥʜʝʣʴʪʠ ɼʫʥʘʶ ʽ ʧʽʜʚʦʜʥʽ ʢʦʥʫʩʦʚʠʜʥʽ 

ʘʢʫʤʫʣʷʪʠʚʥʽ ʪʽʣʘ. ʇʽʟʥʽʡ ʧʣʽʦʮʝʥ ʽ ʯʝʪʚʝʨʪʠʥʥʘ ʩʠʩʪʝʤʘ ɺʝʣʠʢʦʛʦ ʂʘʚʢʘʟʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʫʣʢʘʥʽʪʘʤʠ 

ʩʝʨʝʜʥʴʦʛʦ ʽ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ. ʊʘʢʽ ʚʫʣʢʘʥʠ, ʷʢ ɽʣʴʙʨʫʩ ʽ ʂʘʟʙʝʢ ʜʽʷʣʠ ʟʦʚʩʽʤ ʥʝʜʘʚʥʦ, ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ 

ʨʦʢʽʚ ʪʦʤʫ. 

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ʄʘʛʤʘʪʠʯʥʽ ʪʽʣʘ ʛʨʘʥʽʪʦʛʥʝʡʩʽʚ ʽ ʧʣʘʛʽʦʛʥʝʡʩʽʚ ʜʦʢʝʤʙʨʽʶ ʧʨʠʫʨʦʯʝʥʽ ʜʦ 

ʩʝʨʝʜʠʥʥʠʭ ʤʘʩʠʚʽʚ. ʋ ʇʽʚʥʽʯʥʽʡ ɼʦʙʨʫʜʞʽ ʪʘ ʬʫʥʜʘʤʝʥʪʽ ʉʢʽʬʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ (ʉʪʝʧʦʚʠʡ ʂʨʠʤ) 

ʚʽʜʦʤʽ ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʽ ʨʘʥʥʴʦʪʨʽʘʩʦʚʽ ʛʨʘʥʽʪʦʾʜʥʽ ʽʥʪʨʫʟʽʾ. ʈʘʥʥʴʦʛʝʨʮʠʥʩʴʢʽ ʛʨʘʥʽʪʥʽ ʽʥʪʨʫʟʽʾ 

ʧʨʦʥʠʟʫʶʪʴ ʬʫʥʜʘʤʝʥʪ ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʦʾ ʤʦʣʦʜʦʾ ʧʣʘʪʬʦʨʤʠ, ʘ ʥʘ ʊʫʘʨʢʠʨʽ ʦʧʠʩʘʥʽ ʧʘʣʝʦʟʦʡʩʴʢʽ 

ʛʘʙʨʦʾʜʠ. ʇʨʦʷʚʠ ʽʥʪʨʫʟʠʚʥʦʛʦ ʤʘʛʤʘʪʠʟʤʫ ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʪʘ ʤʝʟʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ ʚʽʜʦʤʽ ʪʘʢʦʞ 

ʫ ʉʢʣʘʜʯʘʩʪʦʤʫ ɼʦʥʙʘʩʽ.  

ʋ ʤʝʞʘʭ ɺʝʣʠʢʦʛʦ ʂʘʚʢʘʟʫ ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʛʽʧʝʨʙʘʟʠʪʠ ʫʪʚʦʨʶʶʪʴ ʜʚʘ ʧʦʷʩʠ. ʇʝʨʰʠʡ ʧʦʷʩ 

ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʧʽʚʥʦʯʽ (ʃʘʙʠʥʩʴʢʦ-ʄʘʣʢʠʥʩʴʢʘ ʟʦʥʘ), ʜʨʫʛʠʡ ï ʫ ʟʦʥʽ ɻʦʣʦʚʥʦʛʦ ʭʨʝʙʪʘ. ɹʽʣʴʰʽʩʪʴ 

ʤʘʩʠʚʽʚ ʩʢʣʘʜʝʥʽ ʩʝʨʧʝʥʪʠʥʽʟʦʚʘʥʠʤʠ ʛʘʨʮʙʫʨʛʽʪʘʤʠ, ʣʝʨʮʦʣʽʪʘʤʠ, ʜʫʥʽʪʘʤʠ ʽ ʪʨʘʢʪʫʶʪʴʩʷ ʷʢ 

ʦʬʽʦʣʽʪʦʚʽ ʢʦʤʧʣʝʢʩʠ. ʂʦʥʪʘʢʪʠ ʤʘʩʠʚʽʚ ʧʝʨʝʚʘʞʥʦ ʪʝʢʪʦʥʽʯʥʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʧʨʦʪʨʫʟʠʚʥʫ 

ʧʨʠʨʦʜʫ. ɺ ʟʦʥʽ ʇʽʚʥʽʯʥʦʛʦ ʩʭʠʣʫ ʽ ɻʦʣʦʚʥʦʛʦ ʭʨʝʙʪʘ ɺʝʣʠʢʦʛʦ ʂʘʚʢʘʟʫ ʪʘ ʫ ɿʘʢʘʚʢʘʟʟʽ ʨʦʟʤʽʱʫʻʪʴʩʷ 

ʚʝʨʭʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʽʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ ʛʨʘʥʽʪʽʚ (300-235 ʄʘ), ʘ ʚ ʃʘʙʠʥʩʴʢʦ-ʄʘʣʢʠʥʩʴʢʽʡ ʟʦʥʽ ï 

ʙʘʪʦʣʽʪʠ ʽ ʛʘʨʧʦʣʽʪʠ ʤʘʣʢʠʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ.  
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ɺ ɻʽʨʩʴʢʦʤʫ ʂʨʠʤʫ ʧʦʰʠʨʝʥʽ ʩʝʨʝʜʥʴʦʶʨʩʴʢʽ ʣʘʢʦʣʽʪʠ, ʩʢʣʘʜʝʥʽ ʜʽʦʨʠʪʘʤʠ (ɸʶ-ɼʘʛ, ʂʘʩʪʝʣʴ), ʘ 

ʪʘʢʦʞ ʥʝʚʝʣʠʢʽ ʽʥʪʨʫʟʽʾ ʜʽʘʙʘʟʽʚ, ʱʦ ʧʨʦʨʠʚʘʶʪʴ ʬʣʽʰ ʪʘʚʨʽʡʩʴʢʦʾ ʩʝʨʽʾ. ɿʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʤʝʟʦʟʦʡʩʴʢʽ 

ʽʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ ʤʘʶʪʴ ʥʘ ɺʝʣʠʢʦʤʫ ʂʘʚʢʘʟʽ. ʎʝ ʨʘʥʥʴʦʶʨʩʴʢʽ ʣʘʢʦʣʽʪʠ, ʰʪʦʢʠ ʽ ʜʘʡʢʠ ʜʽʦʨʠʪʽʚ ʽ 

ʛʨʘʥʦʜʽʦʨʠʪʽʚ. ɻʘʙʨʦ ʽ ʜʽʦʨʠʪʠ ʩʝʨʝʜʥʴʦʾ ʶʨʠ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʥʘʩʫʚʘʤʠ ɻʦʣʦʚʥʦʛʦ ʭʨʝʙʪʘ. ɻʘʙʨʦ, 

ʜʽʦʨʠʪʠ, ʛʨʘʥʦʜʽʦʨʠʪʠ, ʛʨʘʥʽʪʠ ʪʘ ʛʨʘʥʽʪ-ʧʦʨʬʽʨʠ ʧʦʰʠʨʝʥʽ ʥʘ ʇʽʚʜʝʥʥʦʤʫ ʩʭʠʣʽ ɺʝʣʠʢʦʛʦ ʂʘʚʢʘʟʫ ʽ ʚ 

ɼʟʽʨʫʣʴʩʴʢʦʤʫ ʤʘʩʠʚʽ. ɰʭ ʽʟʦʪʦʧʥʠʡ ʚʽʢ 150-175 ʄʘ. ʅʘʡʧʽʟʥʽʰʽ ʧʨʦʷʚʠ ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʤʘʛʤʘʪʠʟʤʫ 

ʪʘʢʦʞ ʨʦʟʤʽʱʝʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘ ɺʝʣʠʢʦʤʫ ʂʘʚʢʘʟʽ (ʨʠʩ. 2.66). ʎʝ, ʟʦʢʨʝʤʘ ʪʠʨʥʘʫʟʴʢʠʡ ʽʥʪʨʫʟʠʚʥʠʡ 

ʢʦʤʧʣʝʢʩ ʣʝʡʢʦʢʨʘʪʦʚʠʭ ʛʨʘʥʽʪʽʚ ʽ ʩʘʥʽʜʠʥʦʚʠʭ ʨʽʦʣʽʪʽʚ ʚʽʢʦʤ 2,5-3,5 ʄʘ. ʄʽʥʝʨʘʣʦʚʦʜʩʴʢʽ ʛʽʧʘʙʽʩʽʘʣʴʥʽ 

ʽʥʪʨʫʟʽʾ ʛʨʘʥʽʪ-ʧʦʨʬʽʨʽʚ ʤʘʶʪʴ ʙʽʣʴʰ ʜʘʚʥʽʡ ʚʽʢ ï 12-30 ʄʘ. 

 
ʈʠʩ. 2.66. ʇʽʟʥʴʦʢʘʡʥʦʟʦʡʩʴʢʠʡ, ʩʠʥ- ʽ ʧʦʩʪʨʢʦʣʽʟʽʡʥʠʡ ʽʥʪʨʫʟʠʚʥʠʡ ʽ ʝʢʩʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ ʫ ʏʦʨʥʦʤʦʨʩʴʢʦ-

ʂʘʩʧʽʡʩʴʢʦʤʫ ʨʝʛʽʦʥʽ (ʢʦʣʽʟʽʡʥʽʡ ʟʦʥʽ) (Adamia et al., 2011),  CC BY 4.0 
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ʊʝʢʪʦʥʽʢʘ. ʋ ʩʪʨʫʢʪʫʨʽ ʂʨʠʤʩʴʢʦ-ʂʦʧʝʪʜʘʟʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ ʚʠʜʽʣʷʻʪʴʩʷ ʧʽʚʥʽʯʥʘ ʩʤʫʛʘ 

ʩʪʨʫʢʪʫʨ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʴ ʫ ʧʘʣʝʦʟʦʾ ʪʘ ʥʘ ʧʦʯʘʪʢʫ ʤʝʟʦʟʦʶ ʥʘ ʧʽʚʥʽʯʥʠʭ ʦʢʨʘʾʥʘʭ ʇʘʣʝʦʪʝʪʽʩʫ, ʽ 

ʧʽʚʜʝʥʥʘ ʩʤʫʛʘ ʤʝʟʦʢʘʡʥʦʟʦʡʩʴʢʠʭ ʩʪʨʫʢʪʫʨ, ʷʢʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʟʚʠʪʢʫ ʄʝʟʦ- ʽ ʅʝʦʪʝʪʽʩʫ. 

ɼʦ ʩʢʣʘʜʫ ʧʝʨʰʦʾ ʩʤʫʛʠ ʩʪʨʫʢʪʫʨ ʥʘʣʝʞʠʪʴ ʇʽʚʥʽʯʥʘ ɼʦʙʨʫʜʞʘ, ʉʢʣʘʜʯʘʩʪʠʡ ɼʦʥʙʘʩ, ʉʢʽʬʩʴʢʘ ʽ 

ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʘ ʤʦʣʦʜʽ ʧʣʘʪʬʦʨʤʠ. ʇʽʚʥʽʯʥʘ ɼʦʙʨʫʜʞʘ ʚʽʜʜʽʣʝʥʘ ʚʽʜ ʎʝʥʪʨʘʣʴʥʦʾ ʨʦʟʣʦʤʦʤ 

ʇʝʯʝʥʝʛʘ-ʂʘʤʝʥʘ. ɺʦʥʘ ʩʢʣʘʜʝʥʘ ʜʠʩʣʦʢʦʚʘʥʦʶ ʽ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʦʶ ʪʦʚʱʝʶ ʥʝʦʧʨʦʪʝʨʦʟʦʶ, ʢʝʤʙʨʽʶ, 

ʩʠʣʫʨʫ, ʜʝʚʦʥʫ ʽ ʤʽʩʩʽʩʽʧʽʶ ʩʫʤʘʨʥʦʶ ʪʦʚʱʠʥʦʶ, ʱʦ ʧʝʨʝʚʠʱʫʻ 5 ʢʤ. ʅʝʟʛʽʜʥʦ ʩʢʣʘʜʯʘʩʪʠʡ ʢʦʤʧʣʝʢʩ 

ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʤʝʟʦʟʦʻʤ. ʊʘʢʘ ʙʫʜʦʚʘ ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʩʠʪʠ ʩʪʨʫʢʪʫʨʠ ʇʽʚʥʽʯʥʦʾ ɼʦʙʨʫʜʞʽ ʜʦ ʛʝʨʮʠʥʽʜ, 

ʷʢ ʽ ʚʚʘʞʘʻ ʯʠʤʘʣʦ ʜʦʩʣʽʜʥʠʢʽʚ. ʆʜʥʘʢ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚʽʜ ʮʠʭ ʩʪʨʫʢʪʫʨ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʨʦʛʠʥ ʊʫʣʯʘ, 

ʱʦ ʧʦʙʫʜʦʚʘʥʠʡ ʜʠʩʣʦʢʦʚʘʥʠʤʠ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʠʛʝʥʥʠʤʠ ʽ ʬʣʽʰʝʚʠʤʠ ʧʦʨʦʜʘʤʠ ʪʨʽʘʩʫ ʽ ʥʠʞʥʴʦʾ ʶʨʠ, 

ʪʦʚʱʠʥʦʶ ʜʝʢʽʣʴʢʘ ʢʽʣʦʤʝʪʨʽʚ, ʱʦ ʧʨʦʥʠʟʘʥʽ ʜʘʡʢʘʤʠ ʜʽʘʙʘʟʽʚ. ʎʽ ʧʦʨʦʜʠ ʩʭʦʞʽ ʥʘ ʪʘʚʨʽʡʩʴʢʫ ʩʝʨʽʶ 

ɻʽʨʩʴʢʦʛʦ ʂʨʠʤʫ, ʽ ʮʝ ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʩʠʪʠ ʱʦʥʘʡʤʝʥʰʝ ʧʨʦʛʠʥ ʊʫʣʯʘ ʜʦ ʢʽʤʤʝʨʽʜ. ʇʦ ʩʠʩʪʝʤʽ ʥʘʩʫʚʽʚ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ ʇʽʚʥʽʯʥʘ ɼʦʙʨʫʜʞʘ ʤʝʞʫʻ ʟ ʇʨʠʜʦʙʨʫʜʟʴʢʠʤ ʧʨʦʛʠʥʦʤ, ʱʦ ʨʦʟʤʽʱʝʥʠʡ 

ʥʘ ʨʘʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʉɭʇ.  

https://dx.doi.org/%2010.3906/yer-1005-11


151 
 

ʉʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ɻʽʨʩʴʢʦʛʦ ʂʨʠʤʫ ʚʽʜʜʽʣʝʥʘ ʚʽʜ ɼʦʙʨʫʜʞʽ ʩʠʩʪʝʤʦʶ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʠʭ 

ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ. ʅʘ ʧʽʚʥʦʯʽ ʧʦ ʉʽʤʬʝʨʦʧʦʣʴʩʴʢʦʤʫ ʨʦʟʣʦʤʫ ʚʦʥʘ ʤʝʞʫʻ ʟ ʉʢʽʬʩʴʢʦʶ ʤʦʣʦʜʦʶ 

ʧʣʘʪʬʦʨʤʦʶ. ʗʜʨʦ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʧʦʙʫʜʦʚʘʥʝ ʜʠʩʣʦʢʦʚʘʥʦʶ ʬʣʽʰʝʚʦʶ ʪʦʚʱʝʶ ʪʘʚʨʽʡʩʴʢʦʾ 

ʩʝʨʽʾ, ʧʦʨʫʰʝʥʦʶ ʟʦʥʘʤʠ ʪʝʢʪʦʥʽʯʥʦʛʦ ʤʝʣʘʥʞʫ ʧʽʚʜʝʥʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ ʟ ʦʣʽʩʪʦʩʪʨʦʤʘʤʠ, ʱʦ ʥʝʟʛʽʜʥʦ 

ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʤʦʥʦʢʣʽʥʘʣʴʥʠʤʠ (ʟ ʧʽʚʥʽʯʥʠʤ ʧʘʜʽʥʥʷʤ) ʚʝʨʭʥʴʦʶʨʩʴʢʦ-ʢʘʡʥʦʟʦʡʩʴʢʠʤʠ ʪʦʚʱʘʤʠ 

(ʨʠʩ. 2.67).  

 
 

ʈʠʩ. 2.67. ʉʧʨʦʱʝʥʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʨʦʟʨʽʟʠ ʯʝʨʝʟ ʂʨʠʤʩʴʢʠʡ ʧʽʚʦʩʪʨʽʚ (Dublyansky at al., 2019; CC BY 4.0, 

ʤʦʜʠʬʽʢʦʚʘʥʦ) 

1 ï ʤʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʧʘʣʝʦʟʦʶ; 2 ï ʪʘʚʨʽʡʩʴʢʘ ʩʝʨʽʷ; 3 ï ʩʝʨʝʜʥʴʦʶʨʩʴʢʽ ʧʽʩʢʦʚʠʢʠ, ʩʣʘʥʮʽ ʽ ʢʦʥʛʣʦʤʝʨʘʪʠ; 4 ï 

ʚʝʨʭʥʴʦʶʨʩʴʢʽ ʨʠʬʦʛʝʥʥʽ ʚʘʧʥʷʢʠ ʟ ʧʨʦʷʚʘʤʠ ʢʘʨʩʪʫ; 5 ï ʥʠʞʥʷ ʢʨʝʡʜʘ, ʧʽʩʢʦʚʠʢʠ, ʚʘʧʥʷʢʠ 6 ï ʚʝʨʭʥʷ ʢʨʝʡʜʘ, ʚʘʧʥʷʢʠ ʽ 

ʤʝʨʛʝʣʽ; 7 ï ʧʘʣʝʦʮʝʥ, ʚʘʧʥʷʢʠ, ʤʝʨʛʝʣʽ; 8 ʝʦʮʝʥ, ʚʘʧʥʷʢʠ, ʤʝʨʛʝʣʽ; 9 ï ʛʣʠʥʠ ʤʘʡʢʦʧʩʴʢʦʾ ʩʝʨʽʾ; 10 ï ʩʝʨʝʜʥʴʦʤʽʦʮʝʥʦʚʽ 

ʧʽʩʢʠ ʽ ʚʘʧʥʷʢʠ; 11 ï ʩʘʨʤʘʪʩʴʢʽ ʛʣʠʥʠ; 12 ï ʚʝʨʭʥʽʡ ʤʽʦʮʝʥ, ʧʽʩʢʠ, ʚʘʧʥʷʢʠ; 13 ï ʪʨʽʱʠʥʫʚʘʪʽ ʧʦʨʦʜʠ ʩʝʨʝʜʥʴʦʾ ʽ ʚʝʨʭʥʴʦʾ 

ʶʨʠ; 14 ï ʨʦʟʣʦʤʠ; 15 -15 ï ʧʝʨʝʚʘʞʥʦ ʚʦʜʦʥʦʩʥʽ ʬʦʨʤʘʮʽʾ; 16 ï ʧʝʨʝʚʘʞʥʦ ʚʦʜʦʪʨʠʚʠ 

 

ʆʢʨʝʤʝ ʧʦʣʦʞʝʥʥʷ ʚ ʩʪʨʫʢʪʫʨʽ ɻʽʨʩʴʢʦʛʦ ʂʨʠʤʫ ʥʘʣʝʞʘʪʴ ʤʘʛʤʘʪʠʯʥʠʤ ʧʦʨʦʜʘʤ ʩʝʨʝʜʥʴʦʾ ʶʨʠ, ʷʢʽ 

ʪʨʘʢʪʫʶʪʴʩʷ ʷʢ ʦʩʪʨʦʚʦʜʫʞʥʽ ʫʪʚʦʨʝʥʥʷ. ʅʘ ʂʝʨʯʝʥʩʴʢʦʤʫ ʽ ʊʘʤʘʥʩʴʢʦʤʫ ʧʽʚʦʩʪʨʦʚʘʭ ʽ ʧʨʠʣʝʛʣʠʭ 

ʜʽʣʷʥʢʘʭ ʏʦʨʥʦʥʦ ʤʦʨʷ ʪʝʢʪʦʥʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʣʠʥʠʩʪʦʶ ʤʘʡʢʦʧʩʴʢʦʶ ʩʝʨʽʻʶ, ʷʢʘ 

ʬʦʨʤʫʻ ʣʘʥʮʶʛʠ ʛʣʠʥʷʥʠʭ ʜʽʘʧʽʨʽʚ ʽ ʛʨʷʟʴʦʚʠʭ ʚʫʣʢʘʥʽʚ ʩʫʙʰʠʨʦʪʥʦʾ ʂʝʨʝʯʝʥʩʴʢʦ-ʊʘʤʘʥʩʴʢʦʾ ʟʦʥʠ 

ʥʝʦʛʝʥʦʚʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ. ʅʘ ʧʽʚʥʦʯʽ ʚʦʥʘ ʧʝʨʝʭʦʜʠʪʴ ʚ ʛʣʠʙʦʢʠʡ ɯʥʜʦʣʦ-ʂʫʙʘʥʩʴʢʠʡ ʧʨʦʛʠʥ (ʨʠʩ. 2.68), 

ʱʦ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʽ ʉʢʽʬʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʽ ʯʝʨʝʟ ʇʝʨʝʜʢʘʚʢʘʟʟʷ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʚ 

ʂʘʩʧʽʡʩʴʢʦʤʫ ʤʦʨʽ. ɻʣʠʥʷʥʠʡ ʜʽʘʧʽʨʠʟʤ ʽ ʧʨʦʷʚʠ ʛʨʷʟʴʦʚʦʛʦ ʚʫʣʢʘʥʽʟʤʫ ʚʽʜʦʤʽ ʥʝ ʪʽʣʴʢʠ ʥʘ ʩʫʰʽ, ʘ ʡ 

ʥʘ ʜʥʽ ʏʦʨʥʦʛʦ ʪʘ ʂʘʩʧʽʡʩʴʢʦʛʦ ʤʦʨʽʚ. 

ʉʢʣʘʜʯʘʩʪʠʡ ɼʦʥʙʘʩ ʻ ʪʠʧʦʚʦʶ ʽʥʪʘʢʨʘʪʦʥʥʦʶ ʛʝʨʮʠʥʩʴʢʦʶ ʩʧʦʨʫʜʦʶ, ʱʦ ʟʘ ʩʚʦʻʶ ʛʝʦʣʦʛʽʯʥʦʶ 

ʙʫʜʦʚʦʶ ʩʭʦʞʘ ʥʘ ʩʢʣʘʜʯʘʩʪʫ ʟʦʥʫ ʋʛʘʨʪʘ ʫ ʇʽʚʥʽʯʥʽʡ ɸʬʨʠʮʽ. ɺʽʥ ʧʦʙʫʜʦʚʘʥʠʡ ʜʠʩʣʦʢʦʚʘʥʦʶ 

ʧʽʟʥʴʦʜʝʚʦʥʩʴʢʦ-ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦ-ʨʘʥʥʴʦʧʝʨʤʩʴʢʦʶ ʙʘʛʘʪʦʢʽʣʦʤʝʪʨʦʚʦʶ ʪʦʚʱʝʶ. ʎʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʚ 

ʡʦʛʦ ʪʝʢʪʦʥʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʥʘʣʝʞʠʪʴ ɻʦʣʦʚʥʽʡ ʘʥʪʠʢʣʽʥʘʣʽ, ʱʦ ʤʝʞʫʻ ʟ ʇʽʚʥʽʯʥʦʶ ʽ ʇʽʚʜʝʥʥʦʶ 

ʩʠʥʢʣʽʥʘʣʷʤʠ. ʅʘ ʧʽʚʜʥʽ ʩʢʣʘʜʯʘʩʪʘ ʩʧʦʨʫʜʘ ʧʦ ʇʽʚʜʝʥʥʦʜʦʥʝʮʴʢʦʤʫ ʨʦʟʣʦʤʫ ʥʘʩʫʥʫʪʘ ʥʘ 

ʇʨʠʘʟʦʚʩʴʢʠʡ ʤʝʛʘʙʣʦʢ ʋʑ, ʥʘ ʧʽʚʥʦʯʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ʟʦʥʘ ʜʨʽʙʥʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ, ʱʦ ʧʦ 

ʇʽʚʥʽʯʥʦʜʦʥʝʮʴʢʦʤʫ ʥʘʩʫʚʫ ʤʝʞʫʻ ʟ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʤʠ ʢʨʠʣʦʤ ɺʦʨʦʥʝʟʴʢʦʾ ʘʥʪʝʢʣʽʟʠ ʉɭʇ. ʅʘ 

ʟʘʭʽʜʥʠʭ ʦʢʨʘʾʥʘʭ ɼʦʥʙʘʩʫ ʚʠʜʽʣʷʶʪʴʩʷ ʂʘʣʴʤʽʫʩ-ʊʦʨʝʮʴʢʘ ʽ ɹʘʭʤʫʪʩʴʢʘ ʟʘʧʘʜʠʥʠ, ʷʢʽ ʻ ʧʝʨʝʭʽʜʥʠʤʠ 

ʜʦ ʪʠʧʦʚʦ ʧʣʘʪʬʦʨʤʥʠʭ ʩʪʨʫʢʪʫʨ ɼɼɿ. ʅʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʩʪʨʫʢʪʫʨʠ ʉʢʣʘʜʯʘʩʪʦʛʦ ɼʦʥʙʘʩʫ 

ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʫʟʴʢʦʾ ʪʝʢʪʦʥʽʯʥʦʾ ʟʦʥʠ, ʚʽʜʦʤʦʾ ʷʢ ʂʨʷʞ ʂʘʨʧʽʥʩʴʢʦʛʦ ʘʙʦ ɼʦʥʝʮʴʢʦ-

ʂʘʩʧʽʡʩʴʢʘ ʧʦʭʦʚʘʥʘ ʩʢʣʘʜʯʘʩʪʘ ʟʦʥʘ.  
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ʈʠʩ. 2.68. ɻʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʡ ʨʦʟʨʽʟ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʷ (ʍʦʨʪʦʚ, ʅʝʧʨʦʯʥʦʚ, 2006, ʤʦʜʠʬʽʢʦʚʘʥʦ): 1 ï çʛʨʘʥʽʪʥʠʡè ʰʘʨ; 2 

ï çʙʘʟʘʣʴʪʦʚʠʡ è ʰʘʨ; 3 ï ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʧʦʨʦʜʠ ʬʫʥʜʘʤʝʥʪʘ; 4 ï ʩʚʝʨʜʣʦʚʠʥʠ; 5 ï ʛʣʠʙʠʥʥʽ ʨʦʟʣʦʤʠ; 6 ï ʟʥʘʯʝʥʥʷ 

ʛʨʘʥʠʯʥʠʭ ʰʚʠʜʢʦʩʪʝʡ; 7 ï ʧʦʢʣʘʜʠ ʚʫʛʣʝʚʦʜʥʽʚ 

 

ʌʫʥʜʘʤʝʥʪ ʉʢʽʬʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʛʝʪʝʨʦʛʝʥʥʠʡ ʽ ʧʦʚʥʽʩʪʶ ʧʝʨʝʢʨʠʪʠʡ ʦʩʘʜʦʚʠʤ ʯʦʭʣʦʤ, ʩʧʽʣʴʥʠʤ 

ʟ ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʦʶ ʧʣʘʪʬʦʨʤʦʶ. ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʥʘ ʧʽʚʥʦʯʽ ʤʝʞʫʻ ʧʦ ˆʽʩʘʨʦ-

ʄʘʥˇʠʰʣʘʮʴʢʦʤʫ ʛʣʠʙʠʥʥʦʤʫ ʨʦʟʣʦʤʫ ʟ ʇʽʚʥʽʯʥʦʫʩʪʶʨʪʩʴʢʠʤ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʤ ʤʘʩʠʚʦʤ (ʉɭʇ) 

ʽ ʩʢʣʘʜʯʘʩʪʦʶ ʩʠʩʪʝʤʦʶ ʇʽʚʜʝʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʶ, ʘ ʥʘ ʧʽʚʜʥʽ ï ʟ ʘʣʴʧʽʡʩʴʢʠʤʠ ʩʢʣʘʜʯʘʩʪʠʤʠ ʩʧʦʨʫʜʘʤʠ 

ɺʝʣʠʢʦʛʦ ʂʘʚʢʘʟʫ ʪʘ ʂʦʧʝʪʜʘˇʫ. 

ʉʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʂʦʧʝʪʜʘˇʫ ʧʦ ʛʣʠʙʠʥʥʦʤʫ ʥʘʩʫʚʫ ʧʽʚʥʽʯʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ ʤʝʞʫʻ ʟ 

ʇʝʨʝʜʢʦʧʝʪʜʘʟʴʢʠʤ ʤʦʣʘʩʦʚʠʤ ʧʨʦʛʠʥʦʤ. ʉʘʤʝ ʟ ʧʦ ʮʴʦʤʫ ʨʦʟʣʦʤʫ ʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʘʢʪʠʚʥʽ ʪʝʢʪʦʥʽʯʥʽ 

ʨʫʭʠ, ʷʢʽ ʫ 1948 ʨʦʮʽ ʚʠʢʣʠʢʘʣʠ ʢʘʪʘʩʪʨʦʬʽʯʥʠʡ ɸʰˇʘʙʘʪʩʴʢʠʡ ʟʝʤʣʝʪʨʫʩ. ɺ ʩʪʨʫʢʪʫʨʽ ʂʦʧʝʪʜʘˇʫ 

ʮʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʂʦʧʝʪʜʘʟʴʢʦʤʫ ʘʥʪʠʢʣʽʥʦʨʽʶ, ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʷʢʦʛʦ ʟʘʥʫʨʶʶʪʴʩʷ 

ʧʦʙʣʠʟʫ ʫʟʙʝʨʝʞʞʷ ʂʘʩʧʽʶ, ʧʝʨʝʢʨʠʚʘʶʯʠʩʴ ʧʽʟʥʴʦʢʘʡʥʦʟʦʡʩʴʢʦʶ ʤʦʣʘʩʦʶ ɿʘʭʽʜʥʦʪʫʨʢʤʝʥʩʴʢʦʾ 

ʟʘʧʘʜʠʥʠ. ʅʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ʚʽʜ ʂʦʧʝʪʜʘˇʫ ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʽʟʥʴʦʢʽʤʤʝʨʽʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʩʧʦʨʫʜʠ 

ɺʝʣʠʢʦʛʦ ɹʘʣʭʘʥʫ.  

ɺʝʣʠʢʠʡ ʂʘʚʢʘʟ ʟ ʧʽʚʥʦʯʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʤʦʣʘʩʦʚʠʤʠ ʧʨʦʛʠʥʘʤʠ ï ɿʘʭʽʜʥʦʢʫʙʘʥʩʴʢʠʤ, 

ʉʭʽʜʥʦʢʫʙʘʥʩʴʢʠʤ, ʊʝʨʩʴʢʦ-ʂʘʩʧʽʡʩʴʢʠʤ, ʤʝʞʫʶʯʠ ʟʽ ʉʢʽʬʩʴʢʦʶ ʤʦʣʦʜʦʶ ʧʣʘʪʬʦʨʤʦʶ. ʅʘ ʧʽʚʜʥʽ 

ɺʝʣʠʢʠʡ ʂʘʚʢʘʟ ʚʽʜʜʽʣʷʻʪʴʩʷ ʚʽʜ ʩʪʨʫʢʪʫʨ ʄʘʣʦʛʦ ʂʘʚʢʘʟʫ ʈʽʦʥʩʴʢʠʤ ʽ ʂʫʨʠʥʩʴʢʠʤ ʤʦʣʘʩʦʚʠʤʠ 

ʤʽʞʛʽʨʩʴʢʠʤʠ ʧʨʦʛʠʥʘʤʠ (ʨʠʩ. 2.69, 2.70) ʪʘ ɼʟʽʨʫʣʴʩʴʢʠʤ ʩʝʨʝʜʠʥʥʠʤ ʤʘʩʠʚʦʤ. ʅʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ 

ʟʘʥʫʨʝʥʦʤʫ ʧʨʦʜʦʚʞʝʥʥʽ ʚʠʜʽʣʷʻʪʴʩʷ ɸʧʰʝʨʦʥʦ-ʂʦʙʠʩʪʘʥʩʴʢʠʡ ʧʝʨʠʢʣʽʥʘʣʴʥʠʡ ʧʨʦʛʠʥ, ʷʢʠʡ ʨʘʟʦʤ ʟ 

ʂʫʨʠʥʩʴʢʠʤ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʫ ʂʘʩʧʽʡʩʴʢʝ ʤʦʨʝ. 
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ɺ ʙʫʜʦʚʽ ɺʝʣʠʢʦʛʦ ʂʘʚʢʘʟʫ ʚʠʜʽʣʶʶʪʴʩʷ ʯʦʪʠʨʠ ʛʦʣʦʚʥʠʭ ʪʝʢʪʦʥʽʯʥʽ ʟʦʥʠ, ʫʩʢʣʘʜʥʝʥʽ ʨʦʟʣʦʤʘʤʠ 

(Adamia et al., 201; McCann et al., 2010): 

1) ɿʦʥʘ ʇʽʚʥʽʯʥʦʛʦ ʩʭʠʣʫ ï ʮʝ ʧʦʣʦʛʘ ʤʦʥʦʢʣʽʥʘʣʴ, ʱʦ ʩʢʣʘʜʝʥʘ ʰʝʣʴʬʦʚʠʤʠ ʪʝʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʚʝʨʭʥʴʦʾ ʶʨʠ-ʥʠʞʥʴʦʛʦ ʧʘʣʝʦʛʝʥʫ. ɽʨʦʟʽʡʥʦ ʥʘʡʩʪʽʡʢʽʰʽ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʽ ʽ 

ʚʝʨʭʥʴʦʶʨʩʴʢʽ ʢʘʨʙʦʥʘʪʠ ʩʢʣʘʜʘʶʪʴ ʢʫʝʩʪʠ. ʅʘ ʧʽʚʜʥʽ ʤʦʥʦʢʣʽʥʘʣʴ ʯʝʨʝʟ ʧʦʣʦʛʠʡ ʧʨʦʛʠʥ, ʚʠʧʦʚʥʝʥʠʡ 

ʤʘʡʢʦʧʩʴʢʠʤʠ ʛʣʠʥʘʤʠ, ʧʝʨʝʭʦʜʠʪʴ ʫ ʉʪʘʚʨʦʧʦʣʴʩʴʢʝ ʧʽʜʥʷʪʪʷ ʉʢʽʬʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʋ ʧʽʚʜʝʥʥʽʡ 

ʯʘʩʪʠʥʽ ʟʦʥʠ ʟ ʧʽʜ ʪʨʘʥʩʛʨʝʩʠʚʥʦ ʟʘʣʷʛʘʶʯʠʭ ʢʨʝʡʜʠ ʽ ʚʝʨʭʥʴʦʾ ʶʨʠ ʚʠʩʪʫʧʘʶʪʴ ʧʦʨʦʜʠ ʧʘʣʝʦʟʦʶ ʽ 

ʥʝʦʧʨʦʪʝʨʦʟʦʶ. ɺʦʥʠ ʥʝʟʛʽʜʥʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʦʨʜʦʚʠʮʴʢʦ-ʥʠʞʥʴʦʩʠʣʫʨʽʡʩʴʢʠʤʠ ʘʨʢʦʟʦʚʠʤʠ 

ʧʽʩʢʦʚʠʢʘʤʠ ʟ ʚʘʣʫʥʘʤʠ ʩʝʨʝʜʥʴʦʢʝʤʙʨʽʡʩʴʢʠʭ ʚʘʧʥʷʢʽʚ ʚ ʦʩʥʦʚʽ ʽ ʚʝʨʭʥʴʦʩʠʣʫʨʽʡʩʴʢʠʤʠ ʘʨʛʽʣʽʪʘʤʠ ʪʘ 

ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ. ɿ ʧʽʚʜʥʷ ʮʽ ʧʦʨʦʜʠ ʧʝʨʝʢʨʠʪʽ ʰʘʨôʷʞʝʤ ʩʝʨʧʝʥʪʠʥʽʟʦʚʘʥʠʭ (ʟ ʢʦʨʘʤʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ) ʫʣʴʪʨʘʤʘʬʽʪʽʚ. ɺʩʷ ʪʦʚʱʘ ʧʨʦʨʚʘʥʘ ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʯʝʨʚʦʥʠʤʠ ʛʨʘʥʽʪʘʤʠ. ʅʘ 

ʟʘʭʽʜ ʽ ʩʭʽʜ ʚʽʜ ʧʦʧʝʨʝʯʥʦʛʦ ʧʽʜʥʷʪʪʷ ʨʦʟʨʽʟ ʥʘʨʦʱʫʻʪʴʩʷ ʢʘʨʙʦʥʘʪʘʤʠ, ʜʦʣʦʤʽʪʘʤʠ, ʛʽʧʩʘʤʠ ʤʘʣʴʤʫ ʽ 

ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ ʜʦʛʝʨʘ ʽ ʣʝʷʩʫ. ʆʩʪʘʥʥʽʡ ʥʘ ʂʫʙʘʥʽ ʚʫʛʣʝʥʦʩʥʠʡ ʽ ʚʤʽʱʫʻ ʩʠʣʠ ʜʦʣʝʨʠʪʽʚ. 

ɺ ʨʘʡʦʥʽ ʄʽʥʝʨʘʣʴʥʠʭ ɺʦʜ ʫ ʚʠʛʣʷʜʽ ʛʽʨ-ʦʜʠʥʘʯʦʢ ʚʠʩʪʫʧʘʶʪʴ ʧʽʟʥʴʦʤʽʦʮʝʥʦʚʦ-ʨʘʥʥʴʦʧʣʽʦʮʝʥʦʚʽ 

ʤʘʛʤʘʪʠʯʥʽ ʜʽʘʧʽʨʠ ʽ ʣʘʢʦʣʽʪʠ ʛʨʘʥʽʪʽʚ ʽ ʛʨʘʥʦʩʽʻʥʽʪ-ʧʦʨʬʽʨʽʚ. ʉʭʽʜʥʽʰʝ ʚ ʨʘʡʦʥʽ ɹʘʢʩʘʥʘ ʽ ʏʝʛʝʤʘ 

ʧʦʰʠʨʝʥʽ ʧʽʟʥʴʦʧʣʽʦʮʝʥʦʚʽ ʧʦʢʨʠʚʠ ʢʠʩʣʠʭ ʣʘʚ ʽ ʽʛʥʽʤʙʨʠʪʠ.  

2) ɿʦʥʘ ʇʝʨʝʜʦʚʦʛʦ ʭʨʝʙʪʘ ʨʦʟʤʽʱʝʥʘ ʥʘ ʧʽʚʜʝʥʴ ʚʽʜ ʟʦʥʠ ʇʽʚʥʽʯʥʦʛʦ ʩʭʠʣʫ. ɺʦʥʘ ʚʽʜʜʽʣʝʥʘ ʚʽʜ ʟʦʥʠ 

ɻʦʣʦʚʥʦʛʦ ʭʨʝʙʪʘ ʇʰʝʢʠʰ-ʊʝʨʥʘʫʟʴʢʠʤ ʨʦʟʣʦʤʦʤ. ʇʦ ʧʽʩʣʷʶʨʩʴʢʠʤ ʫʪʚʦʨʝʥʥʷʤ ï ʮʝ ʛʦʨʩʪ, ʧʦ 

ʚʝʨʭʥʴʦʤʫ ʧʘʣʝʦʟʦʶ ï ʧʦʨʫʰʝʥʠʡ ʨʦʟʣʦʤʘʤʠ ʩʠʥʢʣʽʥʦʨʽʡ, ʽ ʧʦ ʥʠʞʥʴʦʤʫ ʧʘʣʝʦʟʦʶ ï ʩʢʣʘʜʥʘ ʧʦʢʨʠʚʥʘ 

ʩʪʨʫʢʪʫʨʫ. ʋ ʩʢʣʘʜʽ ʥʘʩʫʥʫʪʠʭ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ ʧʣʘʩʪʠʥ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʟʥʠʟʫ-ʚʛʦʨʫ: ʩʠʣʫʨʽʡʩʴʢʦ-

ʥʠʞʥʴʦʜʝʚʦʥʩʴʢʽ ʩʣʘʥʮʽ, ʚʫʣʢʘʥʽʪʠ ʩʝʨʝʜʥʴʦʛʦ-ʚʝʨʭʥʴʦʛʦ ʜʝʚʦʥʫ, ʰʝʣʴʬʦʚʽ ʫʪʚʦʨʝʥʥʷʤʠ ʬʘʤʝʥʘ-

ʪʫʨʥʝ. ʅʝʦʘʚʪʦʭʪʦʥʦʤ ʜʣʷ ʥʠʭ ʩʣʫʛʫʻ ʩʣʘʙʦʚʫʛʣʝʥʦʩʥʘ ʤʦʣʘʩʘ ʩʝʨʧʫʭʦʚʘ-ʧʝʥʩʽʣʴʚʘʥʽʶ ʽ 

ʯʝʨʚʦʥʦʢʦʣʽʨʥʘ ʫʣʘʤʢʦʚʘ ʬʦʨʤʘʮʽʷ ʧʝʨʤʽ. ɺʠʱʝ ʩʧʦʨʘʜʠʯʥʦ ʟʙʝʨʝʛʣʠʩʴ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʶʨʠ ʽ 

ʪʨʽʘʩʫ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʪʨʘʥʩʛʨʝʩʠʚʥʦ. 

3) ʋ ʙʫʜʦʚʽ ʟʦʥʠ ɻʦʣʦʚʥʦʛʦ ʭʨʝʙʪʘ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ 

ʩʝʨʝʜʥʴʦʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʽ ʙʽʣʴʰ ʜʘʚʥʴʦʛʦ ʚʽʢʫ ʪʘ ʚʝʨʭʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʛʨʘʥʽʪʦʾʜʠ. ʅʘ ʥʠʭ ʥʝʟʛʽʜʥʦ 

ʟʘʣʷʛʘʶʪʴ ʤʽʣʢʦʚʦʜʥʦ-ʤʦʨʩʴʢʽ ʚʽʜʢʣʘʜʠ ʧʝʥʩʽʣʴʚʘʥʽ.ʁ ʎʝ ʡʤʦʚʽʨʥʦ ʧʦʢʨʠʚ, ʱʦ ʫʪʚʦʨʠʚʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʛʝʨʮʠʥʩʴʢʠʭ ʨʫʭʽʚ. 

4) ɿʦʥʘ ɻʦʣʦʚʥʦʛʦ ʭʨʝʙʪʘ ʧʦʣʦʛʦ ʥʘʩʫʥʫʪʘ ʧʦ ɻʦʣʦʚʥʦʤʫ ʂʘʚʢʘʟʴʢʦʤʫ ʥʘʩʫʚʫ ʥʘ ʟʦʥʫ ʇʽʚʜʝʥʥʦʛʦ 

ʩʭʠʣʫ (McCann et al., 2010). ʊʫʪ ʨʦʟʚʠʥʫʪʘ ʟʥʘʯʥʘ ʟʘ ʪʦʚʱʠʥʦʶ ʯʦʨʥʦʩʣʘʥʮʝʚʘ ʬʦʨʤʘʮʽʷ ʥʠʞʥʴʦʾ-

ʩʝʨʝʜʥʴʦʾ ʶʨʠ, ʽʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʢʦʚʘʥʘ ʟ ʫʪʚʦʨʝʥʥʷʤ ʜʨʽʙʥʠʭ ʨʦʟʙʠʪʠʭ ʨʦʟʣʦʤʘʤʠ ʽ ʢʣʽʚʘʞʝʤ ʩʢʣʘʜʦʢ. 

ɺ ʉʚʘʥʝʪʽʾ ʟ ʧʽʜ ʮʽʻʾ ʪʦʚʱʽ ʚʠʩʪʫʧʘʻ ʙʽʣʴʰ ʜʘʚʥʷ ʩʣʘʙʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʘ ʤʦʨʩʴʢʘ ʪʝʨʠʛʝʥʥʘ ʬʦʨʤʘʮʽʷ 

ʜʝʚʦʥʫ-ʪʨʽʘʩʫ. ʎʷ ʬʦʨʤʘʮʽʷ ʫʪʚʦʨʶʻ ʜʚʘ ʢʫʣʽʩʦʚʠʜʥʦ ʨʦʟʤʽʱʝʥʽ ʘʥʪʠʢʣʽʥʦʨʽʾ, ʚ ʢʨʠʣʘʭ ʷʢʠʭ ʶʨʘ ʟʘʣʷʛʘʻ 

ʟ ʧʝʨʝʨʚʦʶ ʽ ʥʝʟʛʽʜʥʽʩʪʶ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʨʘʥʥʴʦʢʽʤʤʝʨʽʡʩʴʢʦʶ ʝʧʦʭʦʶ ʦʨʦʛʝʥʝʟʫ (ʉʚʘʥʝʪʩʴʢʘ 

ʘʥʪʠʢʣʽʥʦʨʥʘ ʟʦʥʘ). ʅʘ ʧʽʚʜʥʽ ʟʦʥʘ ʇʽʚʜʝʥʥʦʛʦ ʩʭʠʣʫ ʤʝʞʫʻ ʧʦ ʨʦʟʣʦʤʫ ʟ ɻʘʛʨʦ-ɼʞʘʚʩʴʢʦʶ ʟʦʥʦʶ ï 

ʧʝʨʝʭʽʜʥʦʶ ʜʦ ʇʽʚʥʽʯʥʦ-ɿʘʢʘʚʢʘʟʴʢʦʛʦ (ɼʟʽʨʫʣʴʩʴʢʦʛʦ) ʩʝʨʝʜʠʥʥʦʛʦ ʤʘʩʠʚʫ. 

ʂʨʽʤ ʢʦʨʦʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʭ ʣʽʥʽʡʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʟʦʥ, ʥʘ ɺʝʣʠʢʦʤʫ ʂʘʚʢʘʟʽ ʚʠʜʽʣʷʶʪʴ ʉʭʽʜʥʠʡ 

ʂʘʚʢʘʟ, ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʝ ʪʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʝ ʟʘʥʫʨʝʥʥʷ. ʅʘ ʉʭʽʜʥʦʤʫ ʂʘʚʢʘʟʽ ʚʠʜʽʣʷʻʪʴʩʷ ʊʝʨʩʴʢʦ-

ʂʘʩʧʽʡʩʴʢʠʡ ʧʨʦʛʠʥ ʟ ʛʣʠʙʠʥʦʶ 10-12 ʢʤ ʟ ʘʥʪʠʢʣʽʥʘʣʴʥʠʤʠ ʟʦʥʘʤʠ ʊʝʨʩʴʢʦʛʦ ʽ ʉʫʥʞʝʥʩʴʢʦʛʦ ʭʨʝʙʪʽʚ. 

ʅʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ɺʘʧʥʷʢʦʚʠʡ ɼʘʛʝʩʪʘʥ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʂʫʩʘʨʦ-ɼʽʚʠʯʠʥʩʴʢʠʤ ʧʨʦʛʠʥʦʤ. 

ɺʠʜʽʣʷʻʪʴʩʷ ʪʘʢʦʞ ɸʧʰʝʨʦʥʦ-ʂʦʙʠʩʪʘʥʩʴʢʠʡ ʧʝʨʠʢʣʽʥʘʣʴʥʠʡ ʧʨʦʛʠʥ. ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʩʢʣʘʜʯʘʩʪʘ 

ʩʠʩʪʝʤʘ ɺʝʣʠʢʦʛʦ ʂʘʚʢʘʟʫ ʟʘʥʫʨʶʻʪʴʩʷ ʧʽʜ ʦʣʽʛʦʮʝʥ-ʯʝʪʚʝʨʪʠʥʥʫ ʤʦʣʘʩʫ ʂʝʨʯʝʥʩʴʢʦ-ʊʘʤʘʥʩʴʢʦʛʦ 

ʧʨʦʛʠʥʫ. ɺ ʧʨʦʛʠʥʘʭ ʨʦʟʚʠʥʫʪʠʡ ʛʨʷʟʴʦʚʠʡ ʚʫʣʢʘʥʽʟʤ ʽ ʛʣʠʥʷʥʠʡ ʜʽʘʧʽʨʠʟʤ ʤʘʡʢʦʧʩʴʢʦʾ ʩʝʨʽʾ.  

 

ɸʥʘʪʦʣʽʡʩʴʢʦ-ɯʨʘʥʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ. ɺʢʣʶʯʘʻ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʇʦʥʪʠʜ ʽ ʄʘʣʦʛʦ 

ʂʘʚʢʘʟʫ, ʊʘʚʨʠʜ, ɿʘʛʨʦʩʫ, ɽʣʴʙʫʨʩʫ ʽ ʆʤʘʥʩʴʢʠʭ ʛʽʨ (ʨʠʩ. 2.71; ʜʠʚ. ʨʠʩ. 2.56). 

ʉʪʨʘʪʠʛʨʘʬʽʷ. ʄʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʜʦʢʝʤʙʨʽʶ ʩʢʣʘʜʘʶʪʴ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ, ʥʘʡʙʽʣʴʰʽ ʩʝʨʝʜ 

ʷʢʠʭ ʉʪʘʤʙʫʣʴʩʴʢʠʡ, ʄʝʥʜʝʨʝʩ, ʂʽʨʰʝʭʽʨ ʽ ʎʝʥʪʨʘʣʴʥʦʽʨʘʥʩʴʢʠʡ (ʃʫʪ). ʆʢʨʝʤʝ ʧʦʣʦʞʝʥʥʷ ʟʘʡʤʘʻ 

ʤʘʩʠʚ ɹʽʪʣʽʩ, ʷʢʠʡ ʬʘʢʪʠʯʥʦ ʻ ʯʘʩʪʠʥʦʶ ʬʫʥʜʘʤʝʥʪʫ ɸʨʘʙʩʴʢʦʾ ʧʣʠʪʠ. 
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ʈʠʩ. 2.71. ʊʝʢʪʦʥʽʯʥʘ  ʢʘʨʪʘ ʏʦʨʥʦʛʦ ʤʦʨʷ ʽ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ 

(Özdamar et al. 2018 (simplified from Okay and Tüysüz, 1999).CC BY 4.0 

https://journals.tubitak.gov.tr/cgi/viewcontent.cgi?article=1183&context=earth 

 

ʉʪʘʤʙʫʣʴʩʴʢʠʡ ʤʘʩʠʚ ʦʯʝʚʠʜʥʦ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʈʦʜʦʧʩʴʢʦʛʦ ʽ ʚʠʪʷʛʥʫʪʠʡ ʚʟʜʦʚʞ ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʦʛʦ ʫʟʙʝʨʝʞʞʷ ʏʦʨʥʦʛʦ ʤʦʨʷ. ʁʦʛʦ ʩʢʣʘʜʘʶʪʴ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʛʥʝʡʩʠ, ʘʤʬʽʙʦʣʽʪʠ ʽ ʤʝʪʘʚʫʣʢʘʥʽʪʠ, 

ʱʦ ʧʨʦʥʠʟʘʥʽ ʛʨʘʥʽʪʦʾʜʘʤʠ. ʄʘʩʠʚʠ ʄʝʥʜʝʨʝʩ ʽ ʂʽʨʰʝʭʽʨ ʽʥʢʦʣʠ ʦʙôʻʜʥʫʶʪʴ, ʨʦʟʛʣʷʜʘʶʯʠ ʷʢ ʊʘʚʨʦ-

ɸʥʘʪʦʣʽʡʩʴʢʠʡ ʤʽʢʨʦʢʦʥʪʠʥʝʥʪ. ʄʘʩʠʚ ʄʝʥʜʝʨʝʩ ʩʢʣʘʜʝʥʠʡ ʜʦʢʝʤʙʨʽʡʩʴʢʠʤʠ ʩʣʶʜʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ, 

ʛʥʝʡʩʘʤʠ, ʘ ʪʘʢʦʞ ʛʨʘʥʫʣʽʪʘʤʠ ʽ ʝʢʣʦʛʽʪʘʤʠ, ʽʥʪʨʫʜʦʚʘʥʠʤʠ ʤʝʪʘʛʨʘʥʽʪʘʤʠ ʧʽʟʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ 

(~550 Ma), ʤʘʩʠʚ ʂʽʨʰʝʭʽʨ, ʘʙʦ ʎʝʥʪʨʘʣʴʥʦʘʥʘʪʦʣʽʡʩʴʢʠʡ ʢʨʠʩʪʘʣʽʯʥʠʡ ʢʦʤʧʣʝʢʩ (ʣʠʰʝ ʥʠʞʥʷ 

ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʫ ʷʢʦʛʦ ʤʘʻ ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʚʽʢ) ï ʩʠʣʣʽʤʘʥʽʪ-ʢʦʨʜʽʻʨʠʪʚʤʽʩʥʠʤʠ ʽ ʧʽʨʦʢʩʝʥʦʚʠʤʠ 

ʛʥʝʡʩʘʤʠ, ʩʣʶʜʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ, ʘʤʬʽʙʦʣʽʪʘʤʠ ʟ ʣʽʥʟʘʤʠ ʢʘʣʴʮʠʬʽʨʽʚ. ʅʘʷʚʥʽ ʦʟʥʘʢʠ ʛʦʥʜʚʘʥʩʴʢʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʤʘʩʠʚʽʚ. ɺ ʮʝʥʪʨʘʣʴʥʦʤʫ ɯʨʘʥʽ (ʎʝʥʪʨʘʣʴʥʦʽʨʘʥʩʴʢʠʡ ʤʽʢʨʦʢʦʥʪʠʥʝʥʪ) ʜʦʢʝʤʙʨʽʡ ʩʢʣʘʜʘʻ 

ʙʣʦʢ ʃʫʪ (ʨʠʩ. 2.72 ), ʷʢʠʡ ʧʦʙʫʜʦʚʘʥʠʡ ʤʝʪʘʦʩʘʜʦʚʠʤʠ ʽ ʤʝʪʘʚʫʣʢʘʥʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʚʽʢ ʷʢʠʭ 900 ʄʘ. 

ɼʦʢʝʤʙʨʽʡʩʴʢʽ ʙʣʦʢʠ ʚʽʜʦʤʽ ʪʘʢʦʞ ʚ ʩʢʣʘʜʯʘʩʪʽʡ ʩʠʩʪʝʤʽ ɽʣʴʙʫʨʩ.  

ʅʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʩʣʘʥʮʽ ʽ ʜʦʣʦʤʽʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʩʪʨʦʤʘʪʦʣʽʪʠ ʽ ʨʝʰʪʢʠ ʝʜʽʘʢʘʨʩʴʢʦʾ ʙʽʦʪʠ, 

ʧʦʰʠʨʝʥʽ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ɯʨʘʥʫ ʽ ʚ ɽʣʴʙʫʨʩʽ, ʜʝ ʾʭ ʪʦʚʱʠʥʘ 1,5 ʢʤ. ɺʦʥʠ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʶʪʴ ʥʘ 

ʙʽʣʴʰ ʜʘʚʥʽʭ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʫ ï ʬʽʣʽʪʘʭ, ʢʚʘʨʮʠʪʘʭ, ʤʘʨʤʫʨʘʭ, ʩʣʶʜʷʥʠʭ ʩʣʘʥʮʷʭ. 

ʅʘ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ɯʨʘʥʫ, ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʾ ʊʫʨʝʯʯʠʥʠ ʪʘ ʇʝʨʩʴʢʦʾ ʟʘʪʦʢʠ ʥʝʦʧʨʦʪʝʨʦʟʦʡ ʽ ʥʠʞʥʽʡ 

ʢʝʤʙʨʽʡ ʩʢʣʘʜʝʥʽ ʝʚʘʧʦʨʠʪʘʤʠ ʽ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ ʧʦʨʦʜʘʤʠ.  

ʇʘʣʝʦʟʦʡ. ʂʝʤʙʨʽʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʣʘʥʮʷʤʠ ʽ ʜʦʣʦʤʽʪʘʤʠ ʟ ʬʘʫʥʦʶ. ʊʦʚʱʠʥʘ ʮʠʭ ʧʦʨʽʜ ʚ ɿʘʛʨʦʩʽ 

ʧʝʨʝʚʠʱʫʻ 1 ʢʤ. ʊʘʤ ʞʝ ʚ ɿʘʛʨʦʩʽ ʥʘ ʥʠʭ ʟ ʚʝʣʠʢʦʶ ʧʝʨʝʨʚʦʶ ʟʘʣʷʛʘʶʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʧʦʨʦʜʠ ʧʝʨʤʽ 

ʽ ʢʘʨʙʦʥʫ. ʅʘʪʦʤʽʩʪʴ, ʚ ɽʣʴʙʫʨʩʽ ʨʦʟʨʽʟ ʢʝʤʙʨʽʶ ʥʘʨʦʱʫʻʪʴʩʷ ʦʨʜʦʚʠʮʴʢʠʤʠ ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ, ʘʣʝ 

ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʤʘʶʪʴ ʚʘʧʥʷʢʠ ʟ ʙʘʛʘʪʦʶ ʬʘʫʥʦʶ ʚʝʨʭʥʴʦʛʦ ʜʝʚʦʥʫ-ʤʽʩʩʽʩʽʧʽʶ (0,5-0,8 ʢʤ), ʘ ʪʘʢʦʞ 

ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʧʝʨʤʽ ʽ ʪʨʽʘʩʫ (1,2-2,0 ʢʤ).  

ʂʘʤôʷʥʦʚʫʛʽʣʴʥʽ ʚʽʜʢʣʘʜʠ ʧʦʰʠʨʝʥʽ ʚ ʉʪʘʤʙʫʣʴʩʴʢʽʡ ʟʦʥʽ, ʜʝ ʫ ʾʭ ʩʢʣʘʜʽ ʧʝʨʝʚʘʞʘʶʪʴ ʬʣʽʰʦʾʜʥʽ 

ʫʪʚʦʨʝʥʥʷ (ʜʦ 2 ʢʤ), ʘ ʩʭʽʜʥʽʰʝ, ʚ ʟʦʥʽ ɿʦʥʛʫʣʜʘʢ, ʜʝʚʦʥ ʽ ʤʽʩʩʽʩʽʧʽʡ ʩʢʣʘʜʝʥʽ ʰʝʣʴʬʦʚʠʤʠ ʢʘʨʙʦʥʘʪʘʤʠ, 

ʘ ʧʝʥʩʽʣʴʚʘʥʽʡ ï ʚʫʛʣʝʥʦʩʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʚʝʩʪʬʘʣʴʩʴʢʫ ʬʣʦʨʫ (ʟ ʧʨʦʤʠʩʣʦʚʠʤʠ ʧʣʘʩʪʘʤʠ 

ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ).  
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ʈʠʩ. 2.72. ʊʝʢʪʦʥʽʯʥʘ ʢʘʨʪʘ ɯʨʘʥʫ (ɻʝʦʣʦʛʽʯʥʘ ʉʣʫʞʙʘ ɯʨʘʥʫ, 1968) 

 

ʇʝʨʤʩʴʢʽ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʟ ʨʝʰʪʢʘʤʠ ʤʦʨʩʴʢʦʾ ʬʘʫʥʠ ʧʦʰʠʨʝʥʽ ɿʘʢʘʚʢʘʟʟʽ (ɼʞʫʣʴʬʘ), ʾʭ 

ʪʦʚʱʠʥʘ 250-750 ʤ. ʇʝʨʤʦ-ʪʨʽʘʩʦʚʽ ʚʘʧʥʷʢʠ ʚʽʜʦʤʽ ʪʘʢʦʞ ʫ ʉʭʽʜʥʽʡ ʊʫʨʝʯʯʠʥʽ (ʜʦ 3,5 ʢʤ) ʽ ɿʘʛʨʦʩʽ. 

ʄʝʟʦʢʘʡʥʦʟʦʡ. ʊʨʽʘʩ-ʤʽʦʮʝʥ ʉʭʽʜʥʦʾ ʊʫʨʝʯʯʠʥʘ ï ʩʢʣʘʜʝʥʠʡ ʤʦʨʩʴʢʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ ʽ 

ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʪʦʚʱʠʥʦʶ ʜʦ 5 ʢʤ. ʆʜʥʘʢ ʫ ʶʨʽ ʤʘʣʦʛʦ ʂʘʚʢʘʟʫ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʤʘʶʪʴ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʟʥʘʯʥʦʾ ʪʦʚʱʠʥʠ (ʜʦ 5 ʢʤ). ʋ ʤʝʟʦʟʦʾ ʇʝʨʩʴʢʦʾ ʟʘʪʦʢʠ ʧʝʨʝʚʘʞʘʶʪʴ 

ʤʦʨʩʴʢʽ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ, ʩʝʨʝʜ ʷʢʠʡ ʥʘʡʚʽʜʦʤʽʰʽ ʥʘʬʪʦʥʦʩʥʽ ʚʘʧʥʷʢʠ ʬʦʨʤʘʮʽʡ ɸʨʘʙ (ʚʝʨʭʠ ʶʨʠ), 

ɿʫʙʘʡʨ, ɹʫʨʛʘʥ (ʢʨʝʡʜʘ), ʘ ʪʘʢʦʞ ʝʚʘʧʦʨʠʪʠ ʤʽʦʮʝʥʫ.  
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ʋ ʢʨʝʡʜʽ ʽ ʤʽʦʮʝʥʽ ʇʽʚʥʽʯʥʦʾ ɸʥʘʪʦʣʽʾ (ʇʦʥʪʠʜʠ) ʽ ʄʘʣʦʛʦ ʂʘʚʢʘʟʫ (ɸʜʞʘʨʦ-ʊʨʽʘʣʝʪʩʴʢʘ ʟʦʥʘ) 

ʦʧʠʩʘʥʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʧʦʨʦʜʠ, ʣʘʚʠ ʽ ʪʫʬʠ, ʪʦʚʱʠʥʦʶ ʜʦ 3 ʢʤ. ʅʝʦʛʝʥ ʇʽʚʜʝʥʥʦʾ ɸʥʘʪʦʣʽʾ (ʊʘʚʨʠʜʠ) 

ʩʢʣʘʜʝʥʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʽ ʚʫʣʢʘʥʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ (ʙʘʟʘʣʴʪʠ ʽ ʪʫʬʠ).  

ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʫ ʎʝʥʪʨʘʣʴʥʦʘʥʘʪʦʣʽʡʩʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʘʩʠʚʫ ʂʽʨʰʝʭʽʨ (ʜʠʚ. 

ʨʠʩ. 2.71) ï ʢʚʘʨʮʠʪʠ, ʤʘʨʤʫʨʠ, ʘʤʬʽʙʦʣʦʚʽ ʽ ʩʣʶʜʠʩʪʽ ʩʣʘʥʮʽ ʟʘ ʽʟʦʪʦʧʥʠʤʠ ʜʘʥʠʤʠ ʤʘʶʪʴ ʢʨʝʡʜʦʚʠʡ 

ʚʽʢ.  

ʖʨʩʴʢʽ ʽ ʢʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ɽʣʴʙʫʨʩʘ ï ʮʝ ʚʘʧʥʷʢʠ ʽ ʤʝʨʛʝʣʽ, ʘʨʛʽʣʽʪʠ ʯʘʩʪʦ ʟ ʨʘʜʽʦʣʷʨʠʪʘʤʠ ʽ 

ʢʨʝʤʝʥʷʤʠ ʩʫʤʘʨʥʦʶ ʪʦʚʱʠʥʦʶ ʜʦ 3,0 ʢʤ. ɽʦʮʝʥ ʧʝʨʝʚʘʞʥʦ ʚʫʣʢʘʥʦʛʝʥʥʠʡ ï ʣʘʚʠ, ʪʫʬʠ, ʪʫʬʦʛʝʥʥʦ-

ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ (3-5 ʢʤ). ʋ ʇʝʨʩʴʢʽʡ ʟʘʧʘʜʠʥʽ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʤʘʶʪʴ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʤʽʦʮʝʥʫ, ʜʦ 

ʷʢʠʭ ʧʨʠʫʨʦʯʝʥʽ ʥʘʬʪʦʥʦʩʥʽ ʬʦʨʤʘʮʽʾ ʌʘʨʩ ʽ ɸʩʤʘʨʽ.  

ɺʫʣʢʘʥʽʯʥʽ ʧʦʢʨʠʚʠ ʥʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ ʧʦʰʠʨʝʥʽ ʥʘ ʩʭʦʜʽ ʊʫʨʝʯʯʠʥʠ (ʂʘʧʘʜʦʢʽʷ). ʅʘ ʄʘʣʦʤʫ 

ʂʘʚʢʘʟʽ, ʚ ʨʘʡʦʥʽ ʦʟ. ɺʘʥ, ʢʨʽʤ ʚʫʣʢʘʥʦʛʝʥʥʠʭ ʧʦʨʽʜ, ʧʦʰʠʨʝʥʠʡ ʬʣʽʰ ʪʦʚʱʠʥʦʶ 2 ʢʤ, ʘ ʪʘʢʦʞ 

ʯʝʪʚʝʨʪʠʥʥʽ ʚʫʣʢʘʥʽʪʠ ï ʜʘʮʠʪʠ, ʘʥʜʝʟʠʪʠ ʽ ʧʽʨʦʢʣʘʩʪʠʯʥʽ ʧʦʨʦʜʠ. ʋ ʧʣʝʡʩʪʦʮʝʥʽ-ʛʦʣʦʮʝʥʽ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʫʣʢʘʥʽʯʥʽ ʚʠʚʝʨʞʝʥʥʷ ʥʘ ɽʣʴʙʫʨʩʽ. ɻʦʨʘ ɼʝʤʘʚʝʥʜ (5670 ʤ) ï ʧʦʛʘʩʣʠʡ ʚʫʣʢʘʥ ʚ ʮʝʥʪʨʽ 

ɽʣʴʙʫʨʩʘ. ɿ ʧʽʟʥʴʦʛʦ ʦʣʽʛʦʮʝʥʫ ʫ ʧʨʦʛʠʥʘʭ ɸʥʘʪʦʣʽʾ (ʚʢʣʶʯʘʶʯʠ ɽʛʝʡʩʴʢʝ ʤʦʨʝ), ɽʣʴʙʫʨʩʫ ʽ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ɯʨʘʥʫ ʫʪʚʦʨʶʻʪʴʩʷ ʤʦʣʘʩʘ, ʪʦʚʱʠʥʦʶ ʜʦ 8 ʢʤ, ʘ ʪʘʢʦʞ ʚʽʜʙʫʚʘʶʪʴʩʷ ʘʢʪʠʚʥʽ ʤʘʛʤʘʪʠʯʥʽ 

ʧʨʦʮʝʩʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʽʥʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤ ʨʠʬʪʦʛʝʥʝʟʦʤ, ʩʫʙʜʫʢʮʽʻʶ ʅʝʦʪʝʪʽʩʫ ʽ ʢʦʣʽʟʽʻʶ 

ɸʨʘʙʩʴʢʦʾ ʽ ɯʨʘʥʩʴʢʦʾ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ.  

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ɺʝʨʭʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ (ʛʝʨʮʠʥʩʴʢʽ) ʛʨʘʥʽʪʥʽ ʽʥʪʨʫʟʽʾ ʤʘʶʪʴ ʨʦʟʚʠʪʦʢ ʫ 

ʇʦʥʪʠʜʘʭ ʪʘ ʚ ɸʥʘʪʦʣʽʾ. ʋʣʴʪʨʘʤʘʬʽʪʠ ʩʢʣʘʜʘʶʪʴ ʦʬʽʦʣʽʪʦʚʽ ʧʦʷʩʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʩʫʪʫʨʥʽ ʰʚʠ 

ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ, ʱʦ ʧʨʦʪʷʛʫʶʪʴʩʷ ʟ ʧʽʚʜʝʥʥʦʾ ɭʚʨʦʧʠ, ʽ ʜʘʣʽ ʪʨʘʩʫʶʪʴʩʷ ʯʝʨʝʟ ʧ-ʽʚ ʄʘʣʘ 

ɸʟʽʷ, ʄʘʣʠʡ ʂʘʚʢʘʟ ʽ ɯʨʘʥ. ʇʝʨʝʚʘʞʘʶʪʴ ʩʝʨʧʝʥʪʠʥʽʟʦʚʘʥʽ ʧʝʨʠʜʦʪʠʪʠ, ʜʫʥʽʪʠ, ʛʘʙʨʦ-ʧʽʨʦʢʩʝʥʽʪʠ. ɰʭ 

ʧʽʟʥʴʦʪʨʽʘʩʦʚʦ-ʨʘʥʥʴʦʢʨʝʡʜʦʚʠʡ ʚʽʢ ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʨʘʜʽʦʣʷʨʽʷʤʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ 

ʦʬʽʦʣʽʪʘʤʠ ʙʽʦʛʝʥʥʠʤʠ ʢʨʝʤʝʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ. ʆʬʽʦʣʽʪʠ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ ʚʽʜʦʤʽ ʽ ʚ ɿʘʛʨʦʩʽ, ʜʝ ʚʦʥʠ 

ʪʘʢʦʞ ʤʽʩʪʷʪʴ ʬʨʘʛʤʝʥʪʠ ʨʘʜʽʦʣʷʨʠʪʽʚ. ʆʜʥʘʢ, ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʽ ʦʬʽʦʣʽʪʦʚʽ ʢʦʤʧʣʝʢʩʠ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ. 

ʈʦʟʤʽʱʫʶʪʴʩʷ  ʥʘ ʦ. ʂʽʧʨ ʪʘ ʚ ʆʤʘʥʩʴʢʠʭ ʛʦʨʘʭ. ʅʘ ʦ. ʂʽʧʨ ʚʦʥʠ ʚʽʜʦʤʽ ʷʢ ʦʬʽʦʣʽʪʠ ʊʨʦʦʜʦʩ, ʱʦ 

ʩʢʣʘʜʝʥʠʡ ʢʦʤʧʣʝʢʦʤ ʫʣʴʪʨʘʦʩʥʦʚʥʠʭ ʽ ʦʩʥʦʚʥʠʭ ʧʦʨʽʜ (ʨʠʩ. 2.73).  

 

 
 

ʈʠʩ. 2.73. ʈʦʟʨʽʟ ʦʬʽʦʣʽʪʽʚ ʂʽʧʨʫ 

https://wessexcoastgeology.soton.ac.uk/Cyprus-Akrotiri -Lake-Coast.htm 

 

ʈʘʥʥʴʦʢʨʝʡʜʦʚʽ ʛʨʘʥʽʪʦʾʜʥʽ ʽʥʪʨʫʟʽʾ ʫʪʚʦʨʶʶʪʴ ʣʘʥʮʶʛʠ ʫ ʉʦʤʭʝʪʦ-ʂʘʨʘʙʘʩʴʢʽʡ ʟʦʥʽ ʄʘʣʦʛʦ 

ʂʘʚʢʘʟʫ. ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ, ʥʘʧʨʠʢʣʘʜ ɼʘʰʢʝʩʘʥʩʴʢʠʡ, ʻ ʧʦʣʽʬʘʟʥʠʤʠ. ɻʨʘʥʽʪʠ, ʩʽʻʥʽʪʠ, ʤʦʥʮʦʥʽʪʠ, 

ʤʦʥʮʦʛʨʘʥʽʪʠ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʘʥʘʪʦʣʽʡʩʴʢʠʡ ʤʝʟʦʟʦʡʩʴʢʠʡ ʽʥʪʨʫʟʠʚʥʠʡ ʢʦʤʧʣʝʢʩ. ɿʥʘʯʥʽ 

https://wessexcoastgeology.soton.ac.uk/Cyprus-Akrotiri-Lake-Coast.htm
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ʟʘ ʨʦʟʤʽʨʘʤʠ ʙʘʛʘʪʦʬʘʟʥʽ ʛʨʘʥʽʪʦʾʜʥʽ ʧʣʫʪʦʥʠ ʝʦʮʝʥʦʚʦʛʦ ʚʽʢʫ ʚʽʜʦʤʽ ʥʘ ʄʘʣʦʤʫ ʂʘʚʢʘʟʽ (ʆʨʜʫʙʘʜ-

ʄʝʛʨʠʥʩʴʢʠʡ ʧʣʫʪʦʥ). ɹʣʠʟʴʢʽ ʟʘ ʚʽʢʦʤ ʽʥʪʨʫʟʽʾ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ ʟʥʘʯʥʦ ʧʦʰʠʨʝʥʽ ʪʘʢʦʞ ʚ ɸʥʘʪʦʣʽʾ ʪʘ ʚ 

ɽʣʴʙʫʨʩʽ. 

ʊʝʢʪʦʥʽʢʘ. ʋ ʩʢʣʘʜʽ ɸʥʘʪʦʣʽʡʩʴʢʦ-ɯʨʘʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ ʚʠʜʽʣʷʶʪʴ ʟʦʥʠ ɸʥʘʪʦʣʽʜ (ʊʘʚʨʦ-

ɸʥʘʪʦʣʽʡʩʴʢʠʡ ʤʽʢʨʦʢʦʥʪʠʥʝʥʪ) ʽ ʎʝʥʪʨʘʣʴʥʦʽʨʘʥʩʴʢʫ (ʎʝʥʪʨʘʣʴʥʦʽʨʘʥʩʴʢʠʡ ʤʽʢʨʦʢʦʥʪʠʥʝʥʪ), ʷʢʽ ʻ 

ʜʦʢʝʤʙʨʽʡʩʴʢʠʤʠ ʩʝʨʝʜʠʥʥʠʤʠ ʤʘʩʠʚʘʤʠ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʪʝʨʝʡʥʘʤʠ). ʆʢʨʝʤʝ ʧʦʣʦʞʝʥʥʷ ʟʘʡʤʘʻ 

ʉʪʘʤʙʫʣʴʩʴʢʘ ʟʦʥʘ, ʱʦ ʤʘʻ ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ ʽ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʈʦʜʦʧʩʴʢʦʛʦ ʩʝʨʝʜʠʥʥʦʛʦ 

ʤʘʩʠʚʫ. ʉʭʽʜʥʽʰʝ ʚʽʜ ʮʽʻʾ ʟʦʥʠ ʚʠʜʽʣʷʻʪʴʩʷ ʩʢʣʘʜʯʘʩʪʠʡ ʧʦʷʩ ʇʦʥʪʠʜ, ʷʢʠʡ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʫ ʄʘʣʦʤʫ 

ʂʘʚʢʘʟʽ ʽ ɽʣʴʙʫʨʩʽ. ʇʽʚʜʝʥʥʘ ʯʘʩʪʠʥʘ ʧʽʚʦʩʪʨʦʚʘ ʄʘʣʘ ɸʟʽʷ ʟʘʡʥʷʪʘ ʩʢʣʘʜʯʘʩʪʠʤʠ ʩʠʩʪʝʤʘʤʠ ʊʘʚʨʫ 

(ʊʘʚʨʠʜʠ), ʱʦ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʘ ʚ ɿʘʛʨʦʩʽ. ʇʽʚʜʝʥʥʽʰʝ ʚʽʜ ɿʘʛʨʦʩʫ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘʩʫʚʥʽ ʩʪʨʫʢʪʫʨʠ 

ʦ. ʂʽʧʨ, ʘ ʥʘ ʧʽʚʜʝʥʥʠʡ-ʟʘʭʽʜ ʚʽʜ ɿʘʛʨʦʩʫ ʣʦʢʘʣʽʟʦʚʘʥʘ ʘʩʠʤʝʪʨʠʯʥʘ ʟʘʧʘʜʠʥʘ ʇʝʨʩʴʢʦʾ ʟʘʪʦʢʠ. ʅʘ 

ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ɸʨʘʚʽʡʩʴʢʦʛʦ ʧ-ʚʘ ʨʦʟʤʽʱʝʥʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʆʤʘʥʩʴʢʠʭ ʛʽʨ.  

ʆʬʽʦʣʽʪʦʚʽ ʩʪʨʫʢʪʫʨʠ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʪʝʢʪʦʥʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʦʙʣʘʩʪʽ. ʃʘʥʮʶʛʠ ʤʝʟʦʟʦʡʩʴʢʠʭ 

ʛʽʧʝʨʙʘʟʠʪʦʚʠʭ ʽʥʪʨʫʟʽʡ ʽ ʟʦʥʠ ʦʬʽʦʣʽʪʦʚʦʛʦ ʤʝʣʘʥʞʫ ʫʪʚʦʨʶʶʪʴ ʩʫʪʫʨʥʽ ʟʦʥʠ. ʋ ʊʫʨʝʯʯʠʥʽ ï ʮʝ ʟʦʥʘ 

ɯʟʤʽʨ-ɸʥʢʘʨʘ-ɽʨʟʽʥʜʞʘʥ, ʱʦ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʟʦʥʠ ɺʘʨʜʘʨʘ ʚ ɹʘʣʢʘʥʳʜʘʭ ʽ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʥʘ ʄʘʣʦʤʫ 

ʂʘʚʢʘʟʽ. ʇʦ ʮʽʡ ʟʦʥʽ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʧʦʥʪʠʜ ʥʘʩʫʥʫʪʽ ʥʘ ʧʽʚʜʝʥʴ ï ʥʘ ʊʘʚʨʦ-ɸʥʘʪʦʣʽʡʩʴʢʠʡ 

ʤʽʢʨʦʢʦʥʪʠʥʝʥʪ. ʇʽʚʜʝʥʥʽʰʝ ʚʽʜ ʮʴʦʛʦ ʤʽʢʨʦʢʦʥʪʠʥʝʥʪʫ ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʦʢʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ 

ʊʘʚʨʠʜ. ɺʦʥʘ ʫʪʚʦʨʝʥʘ ʧʦʢʨʠʚʘʤʠ ʧʽʚʜʝʥʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ ï ʃʽʢʽʡʩʴʢʠʤʠ (ʟʘʭʽʜʥʠʤʠ) ʽ ɸʥʪʘʣʽʾ 

(ʩʭʽʜʥʠʤʠ). ʄʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ (ʘʚʪʦʭʪʦʥ) ʚʠʩʪʫʧʘʶʪʴ ʚ ʝʨʦʟʽʡʥʠʭ ʚʽʢʥʘʭ. ɸʣʦʭʪʦʥ ʩʢʣʘʜʝʥʠʡ 

ʪʨʽʘʩʦʚʦ-ʢʨʝʡʜʦʚʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, ʚʢʣʶʯʘʶʯʠ ʧʽʟʥʴʦʤʝʟʦʟʦʡʩʴʢʽ ʦʬʽʦʣʽʪʦʚʽ ʢʦʤʧʣʝʢʩʠ. 

ɼʦ ʪʘʚʨʠʜ ʥʘʣʝʞʠʪʴ ʽ ʦ. ʂʽʧʨ, ʱʦ ʚʽʜʜʽʣʝʥʠʡ ʚʽʜ ʧʽʚʦʩʪʨʦʚʘ ʂʽʣʽʢʽʡʩʴʢʦʶ ʟʘʧʘʜʠʥʦʶ. ʋ ʡʦʛʦ 

ʩʪʨʫʢʪʫʨʽ ʚʠʜʽʣʷʶʪʴʩʷ ʪʨʠ ʟʦʥʠ, ʨʦʟʜʽʣʝʥʽ ʥʘʩʫʚʘʤʠ ʧʽʚʜʝʥʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ ï ʂʽʨʝʥʽʷ, ʊʨʦʦʜʦʩ ʽ 

ʄʘʤʦʥʽʷ (ʨʠʩ. 2.74). ɿ ʥʠʭ ʟʦʥʘ ʊʨʦʦʜʦʩ ï ʻ ʢʣʘʩʠʯʥʠʤ ʦʬʽʦʣʽʪʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʥʘ ʧʨʠʢʣʘʜʽ ʷʢʦʛʦ ɯ. 

ɻʘʘʩʦʤ ʚ 1968 ʨ. ʙʫʣʘ ʜʦʢʘʟʘʥʘ ʽʜʝʥʪʠʯʥʽʩʪʴ ʦʬʽʦʣʽʪʽʚ ʽ ʩʫʯʘʩʥʦʾ ʦʢʝʘʥʽʯʥʦʾ ʢʦʨʠ. 

 

 
 

ʈʠʩ. 2.74. ɻʝʦʣʦʛʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ʂʽʧʨʫ 

https://wessexcoastgeology.soton.ac.uk/Cyprus-Akrotiri -Lake-Coast.htm 

 

ɼʝʪʘʣʴʥʦ ʚʠʚʯʝʥʽ ʪʘʢʦʞ ʦʬʽʦʣʽʪʠ ʆʤʘʥʩʴʢʠʭ ʛʽʨ, ʜʝ ʚʠʜʽʣʷʶʪʴ ʦʬʽʦʣʽʪʦʚʠʡ ʢʦʤʧʣʝʢʩ ʉʝʤʘʡʣ. 

ʂʦʤʧʣʝʢʩ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʨʠʢʣʘʜ ʦʙʜʫʢʮʽʾ ʧʝʨʚʠʥʥʦʦʢʝʘʥʽʯʥʦʾ ʟʝʤʥʦʾ ʢʦʨʠ ʅʝʦʪʝʪʽʩʫ. ɺʽʥ ʬʦʨʤʫʻ 

ʥʘʩʫʚʠ ʟʘʭʽʜ- ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ (ʨʠʩ. 2.75). 

https://wessexcoastgeology.soton.ac.uk/Cyprus-Akrotiri-Lake-Coast.htm


159 
 

 
 

ʈʠʩ. 2.75. ɻʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʯʝʨʝʟ ʦʬʽʦʣʽʪʦʚʫ ʩʪʨʫʢʪʫʨʫ ʆʤʘʥʩʴʢʠʭ ʛʽʨ (ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʤʧʣʝʢʩʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʧʦʣʴʦʚʠʭ ʛʝʦʣʦʛʽʯʥʠʭ, ʩʝʡʩʤʽʯʥʠʭ, ʤʘʛʥʽʪʦʤʝʪʨʠʯʥʠʭ ʪʘ ʛʨʘʚʽʤʝʪʨʠʯʥʠʭ ʜʘʥʠʭ), Ali et al., 2020. CC BY 4.0 

 

ʉʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ɿʘʛʨʦʩʫ ʧʦʨʫʰʝʥʽ ʨʦʟʣʦʤʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʥʘʩʫʚʠ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ 

ʚʝʨʛʝʥʪʥʦʩʪʽ (ʜʠʚ. ʨʠʩ. 2.72). ʅʘʩʫʚʠ ʧʦʰʠʨʝʥʽ ʧʝʨʝʚʘʞʥʦ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʩʠʩʪʝʤʠ, ʜʝ 

ʚʠʜʽʣʷʻʪʴʩʷ ʚʫʟʴʢʘ ʟʦʥʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ, ʚʽʜʦʤʘ ʧʽʜ ʥʘʟʚʦʶ ʟʦʥʠ ʣʫʩʦʢ ʘʙʦ ʟʦʥʠ ʥʘʩʫʚʫ 

ɿʘʛʨʦʩʘ. ɼʽʣʷʥʢʘʤʠ ʚʦʥʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʠʤʠ ʦʬʽʦʣʽʪʘʤʠ ʟ ʚʢʣʶʯʝʥʥʷʤʠ 

ʨʘʜʽʦʣʷʨʠʪʽʚ. ʆʩʦʙʣʠʚʽʩʪʶ ʙʫʜʦʚʠ ɿʘʛʨʦʩʫ ʻ ʩʦʣʷʥʦʢʫʧʦʣʴʥʘ ʪʝʢʪʦʥʽʢʘ. ʇʦʜʝʢʫʜʠ ʷʜʨʘ 

ʩʦʣʷʥʦʢʫʧʦʣʴʥʠʭ ʩʪʨʫʢʪʫʨ, ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ, ʫʪʚʦʨʶʶʯʠ ʫʥʽʢʘʣʴʥʽ ʚʽʜʩʣʦʥʝʥʥʷ 

ʧʽʟʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦ-ʨʘʥʥʴʦʢʝʤʙʨʽʡʩʴʢʠʭ ʝʚʘʧʦʨʠʪʽʚ (ʨʠʩ. 2.76).  

ɿʘʧʘʜʠʥʘ ʇʝʨʩʴʢʦʾ ʟʘʪʦʢʠ ʫ ʨʦʟʨʽʟʽ ʤʘʻ ʘʩʠʤʝʪʨʠʯʥʫ ʙʫʜʦʚʫ. ɰʾ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʝ, ʥʘʙʣʠʞʝʥʝ ʜʦ 

ɿʘʛʨʦʩʘ, ʢʨʠʣʦ ʢʨʫʪʝ, ʩʢʣʘʜʥʦ ʜʠʩʣʦʢʦʚʘʥʝ, ʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʝ, ʱʦ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʜʦʢʝʤʙʨʽʡʩʴʢʦʤʫ 

ʬʫʥʜʘʤʝʥʪʽ ɸʨʘʚʽʡʩʴʢʦʾ ʧʣʠʪʠ, ï ʧʦʣʦʛʝ. ɻʣʠʙʠʥʘ ʟʘʧʘʜʠʥʠ, ʱʦ ʟʘʧʦʚʥʝʥʘ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-

ʬʘʥʝʨʦʟʦʡʩʴʢʠʤʠ ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ, ʧʝʨʝʚʠʱʫʻ 10 ʢʤ. ʗʢ ʽ ʚ ɿʘʛʨʦʩʽ, ʦʩʘʜʦʚʽ ʢʦʤʧʣʝʢʩʠ ʧʽʚʜʝʥʥʦ-

ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʇʝʨʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʜʽʣʷʥʢʘʤʠ ʧʦʨʫʰʝʥʽ ʩʦʣʷʥʦʢʫʧʦʣʴʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. 

ʆʜʥʠʤ ʟ ʥʘʩʣʽʜʢʽʚ ʢʦʣʽʟʽʾ ɸʨʘʚʽʡʩʴʢʦʾ ʤʽʢʨʦʧʣʠʪʠ ʟ ɭʚʨʘʟʽʡʩʴʢʦʶ ʧʣʠʪʦʶ ʩʪʘʣʠ ʧʦʪʫʞʥʽ ʧʨʦʷʚʠ 

ʥʘʟʝʤʥʦʛʦ ʚʫʣʢʘʥʽʟʤʫ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʣʘʚʦʚʽ ʧʦʣʷ ʽ ʢʨʫʧʥʽ ʩʪʨʘʪʦʚʫʣʢʘʥʠ (ʅʽʤʨʫʪ, ɸʨʘʨʘʪ, ɸʨʘʛʘʮ, 

ʉʘʚʘʣʘʥ, ʉʘʭʝʥʜ ʪʘ ʽʥʰʽ) ʇʦʥʪʠʜ, ʉʭʽʜʥʦʾ ɸʥʪʘʣʽʾ, ɿʘʢʘʚʢʘʟʟʷ, ʎʝʥʪʨʘʣʴʥʦʛʦ ɯʨʘʥʫ ʪʘ ɽʣʴʙʫʨʩʫ. ɺʦʥʠ 

ʤʦʞʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʤʘʛʤʘʪʠʯʥʫ ʜʫʛʫ, ʪʦʜʽ ʟʘʧʘʜʠʥʠ ʏʦʨʥʦʛʦ ʽ ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ʂʘʩʧʽʡʩʴʢʦʛʦ ʤʦʨʽʚ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʟʘʜʫʛʦʚʽ ʙʘʩʝʡʥʠ. 

ʎʝʥʪʨʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʚ ʛʝʦʣʦʛʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ɯʨʘʥʫ ʥʘʣʝʞʠʪʴ ʎʝʥʪʨʘʣʴʥʦʽʨʘʥʩʴʢʦʤʫ ʩʝʨʝʜʠʥʥʦʤʫ 

ʤʘʩʠʚʫ (ʤʽʢʨʦʢʦʥʪʠʥʝʥʪʫ ʘʙʦ ʤʽʢʨʦʧʣʠʪʽ), ʜʠʚ. ʨʠʩ. 2.72. ʌʫʥʜʘʤʝʥʪ ʤʘʩʠʚʫ ʧʝʨʝʢʨʠʪʠʡ 

ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʴʢʦ-ʬʘʥʝʨʦʟʦʩʴʢʠʤ ʧʣʘʪʬʦʨʤʥʠʤ ʯʦʭʣʦʤ, ʪʦʚʱʠʥʘ ʷʢʦʛʦ ʤʽʩʮʷʤʠ ʜʦʩʷʛʘʻ 8  ʢʤ. ʅʘ 

ʡʦʛʦ ʟʘʭʦʜʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʙʣʦʢ ʃʫʪ. ɺʽʥ ʦʪʦʯʝʥʠʡ ʘʣʴʧʽʡʩʴʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ɯʨʘʥʫ ʟ ʰʠʨʦʢʠʤ ʨʦʟʚʠʪʢʦʤ ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʚʫʣʢʘʥʽʪʽʚ. ʅʘ ʧʽʚʜʝʥʦʤʫ ʟʘʭʦʜʽ ʙʣʦʢ ʤʝʞʫʻ ʟ 

ʩʢʣʘʜʯʘʩʪʠʤʠ ʩʧʦʨʫʜʘʤʠ ɿʘʛʦʨʦʩʫ, ʱʦ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʥʘʩʫʚʘʤʠ ʽ ʰʠʨʦʢʠʤ ʨʦʟʚʠʪʢʦʤ ʦʬʽʦʣʽʪʽʚ. ʅʘ 

ʧʽʚʥʦʯʽ ʎʝʥʪʨʘʣʴʥʦʽʨʘʥʩʴʢʠʡ ʤʘʩʠʚ ʤʝʞʫʻ ʟ ʘʣʴʧʽʡʩʴʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ɽʣʴʙʫʨʩʫ, ʷʢʽ ʬʦʨʤʫʚʘʚʩʷ 

ʧʨʦʪʷʛʦʤ ʨʘʥʥʴʦ- ʪʘ ʧʽʟʥʴʦʢʽʤʤʝʨʽʡʩʴʢʦʾ ʝʧʦʭ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʽ ʚ ʟʘʛʘʣʴʥʠʭ ʨʠʩʘʭ ʟʘʚʝʨʰʠʣʠ ʩʚʽʡ 

ʨʦʟʚʠʪʦʢ ʚ ʤʽʦʮʝʥʽ. ʉʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ɽʣʴʙʫʨʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʥʘʩʫʚʽʚ ʧʽʚʜʝʥʥʦʾ 

ʚʝʨʛʝʥʪʥʦʩʪʽ. 
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ɸʬʛʘʥʦ-ɹʝʣʫʜʞʠʩʪʘʥʦ-ɯɯʘʤʽʨʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʟ ʟʘʭʦʜʫ ʚʽʜʜʽʣʝʥʘ ʚʽʜ ɸʥʘʪʦʣʽʡʩʴʢʦ-

ɯʨʘʥʩʴʢʦʾ ʋʨʘʣʦ-ʆʤʘʥʩʴʢʠʤ ʧʣʘʥʝʪʘʨʥʠʤ ʣʽʥʽʤʝʥʪʦʤ, ʥʘ ʧʽʚʥʦʯʽ ʦʙʤʝʞʝʥʘ ɻʝʨʘʪʩʴʢʠʤ ʨʦʟʣʦʤʦʤ, ʥʘ 

ʧʽʚʜʥʽ ï ʩʫʯʘʩʥʦʶ ʟʦʥʦʶ ʩʫʙʜʫʢʮʽʾ, ʘ ʥʘ ʩʭʦʜʽ ʽ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ï ɯʥʜʦʩʪʘʥʩʴʢʦʶ ʧʣʘʪʬʦʨʤʦʶ. ʆʙʣʘʩʪʴ 

ʚʢʣʶʯʘʻ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ï ʄʘʢʨʘʥ, ɹʝʣʫʜʞʠʩʪʘʥ (ʂʽʨʪʘʨ-ʉʫʣʝʡʤʘʥ), ʘ ʪʘʢʦʞ ʇʘʤʽʨ, ɻʽʥʜʫʢʫʰ, 

ʂʘʨʘʢʦʨʫʤ, ʂʦʭʽʩʪʘʥ (ʨʠʩ. 2.77). ɼʦ ʩʢʣʘʜʫ ʦʙʣʘʩʪʽ ʚʢʣʶʯʝʥʦ ʪʘʢʦʞ ʊʘʜʞʠʮʴʢʫ ʜʝʧʨʝʩʽʶ. ɺʠʟʥʘʯʘʣʴʥʝ 

ʤʽʩʮʝ ʚ ʙʫʜʦʚʽ ʦʙʣʘʩʪʽ ʥʘʣʝʞʠʪʴ ʎʝʥʪʨʘʣʴʥʦʘʬʛʘʥʩʴʢʦʤʫ ʩʝʨʝʜʠʥʥʦʤʫ ʤʘʩʠʚʫ (ʤʽʢʨʦʢʦʥʪʠʥʝʥʪʫ) 

ʜʦʢʝʤʙʨʽʡʩʴʢʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ. 
 

 
 

ʈʠʩ. 2.77. ʊʝʢʪʦʥʽʯʥʘ ʩʭʝʤʘ ʇʘʢʠʩʪʘʥʫ ʽ ʩʫʩʽʜʥʽʭ ʢʨʘʾʥ (Magsi, 2014). 

ʉʪʨʘʪʠʛʨʘʬʽʷ. ʅʠʞʥʽʡ ʜʦʢʝʤʙʨʽʡ. ʇʦʨʦʜʠ ʎʝʥʪʨʘʣʴʥʦʘʬʛʘʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ 

ʚ ɸʬʛʘʥʽʩʪʘʥʽ, ʚ ʙʘʩʝʡʥʽ ʨ. ɻʝʨʽʨʫʜ ʽ ʥʘ ʩʭʦʜʽ ʚ ʨʘʡʦʥʽ ʤ. ʂʘʙʫʣʘ. ʎʝ ʪʠʧʦʚʽ ʜʣʷ ʥʠʞʥʴʦʛʦ ʜʦʢʝʤʙʨʽʶ 
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ɿʥʘʯʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʚʠʭʦʜʠ ʥʠʞʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʛʥʝʡʩʽʚ, ʢʚʘʨʮʠʪʽʚ, ʘʤʬʽʙʦʣʽʪʽʚ ʽ ʤʘʨʤʫʨʽʚ 

ʨʦʟʤʽʱʝʥʽ ʫ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʇʘʤʽʨʫ (ɹʘʜʘʭʰʘʥʩʴʢʠʡ ʤʘʩʠʚ). ʊʫʪ ʚʠʜʽʣʷʶʪʴ ʜʦ ʜʝʚôʷʪʠ ʩʚʽʪ 

ʩʫʤʘʨʥʦʶ ʪʦʚʱʠʥʦʶ 10 ʢʤ.  

ʅʝʦʧʨʦʪʝʨʦʟʦʡ ʽ ʧʘʣʝʦʟʦʡ. ɺ ɸʬʛʘʥʽʩʪʘʥʽ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ 

ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ, ʩʣʘʥʮʷʤʠ, ʚʘʧʥʷʢʘʤʠ, ʜʦʣʦʤʽʪʘʤʠ. ʅʘ ʩʭʦʜʽ ʦʙʣʘʩʪʽ (ʉʦʣʷʥʠʡ 

ʢʨʷʞ) ʟôʷʚʣʷʶʪʴʩʷ ʩʦʣʝʥʦʩʥʽ ʪʦʚʱʽ, ʪʦʚʱʠʥʦʶ ʜʦ 0,8 ʢʤ. ʋ ʚʝʨʭʘʭ ʩʦʣʝʥʦʩʥʦʾ ʪʦʚʱʽ ʟʥʘʡʜʝʥʦ ʨʝʰʪʢʠ 

ʪʨʽʣʦʙʽʪʽʚ, ʪʦʤʫ ʱʦʥʘʡʤʝʥʰʝ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʽʚ ʤʘʻ ʢʝʤʙʨʽʡʩʴʢʠʡ ʚʽʢ. ɺ ʮʽʣʦʤʫ ʞ ʢʝʤʙʨʽʡ 

ʣʽʪʦʣʦʛʽʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʥʝʦʧʨʦʪʝʨʦʟʦʶ. ʆʨʜʦʚʠʢ, ʩʠʣʫʨ ʽ ʜʝʚʦʥ ʩʢʣʘʜʝʥʽ ʩʣʘʥʮʷʤʠ, ʚʘʧʥʷʢʘʤʠ 

ʽ ʜʦʣʦʤʽʪʘʤʠ. ɺ ʟʦʥʽ ʃʦʛʘʨ ʮʝʡ ʽʥʪʝʨʚʘʣ ʨʦʟʨʽʟʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʜʥʦʡʤʝʥʥʦʶ ʩʝʨʽʻʶ ʩʣʘʥʮʽʚ, ʬʽʣʽʪʽʚ ʽ 

ʢʚʘʨʮʠʪʽʚ, ʪʦʚʱʠʥʦʶ 1,2-1,6 ʢʤ. ɺ ʜʝʚʦʥʽ ʨʘʡʦʥʫ ʨ. ɻʝʨʽʨʫʜ ʥʘʷʚʥʽ ʜʝʚʦʥʩʴʢʽ ʝʚʘʧʦʨʠʪʠ. ʋ ʩʢʣʘʜʽ 

ʢʘʨʙʦʥʫ ʽ ʧʝʨʤʽ ʧʝʨʝʚʘʞʘʶʪʴ ʚʘʧʥʷʢʠ ʟ ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ.  

ɼʦʢʝʤʙʨʽʡ ʥʘ ʇʘʤʽʨʽ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʢʝʤʙʨʽʡʩʴʢʦ-ʥʠʞʥʴʦʦʨʜʦʚʠʮʴʢʠʤʠ, ʩʠʣʫʨʽʡʩʴʢʦ-

ʜʝʚʦʥʩʴʢʠʤʠ, ʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʠʤʠ-ʪʨʽʘʩʦʚʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ ʽ ʪʝʨʠʛʝʥʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʫ 

ʩʢʣʘʜʽ ʦʨʜʦʚʠʢʫ ʚʠʜʽʣʷʻʪʴʩʷ ʪʦʚʱʘ ʚʫʣʢʘʥʽʪʽʚ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ (1,0 ʢʤ). ʂʘʨʙʦʥ ʽ ʧʝʨʤ ʩʢʣʘʜʝʥʽ 

ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʧʦʜʝʢʫʜʠ ʨʠʬʦʛʝʥʥʠʤʠ, ʘʣʝ ʢʘʨʙʦʥ ɼʘʨʚʘʟʫ ï ʮʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʠʛʝʥʥʠʡ 

ʢʦʤʧʣʝʢʩ ʪʦʚʱʠʥʦʶ ʜʦ 7 ʢʤ. ɺ ʎʝʪʨʘʣʴʥʦʘʬʛʘʥʩʴʢʦʤʫ ʧʦʰʠʨʝʥʽ ʤʘʩʠʚʥʽ ʬʫʟʫʣʽʥʽʜʦʚʽ ʚʘʧʥʷʢʠ ʧʝʨʤʽ 

(1-2 ʢʤ), ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ ʽ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʪʘ ʢʠʩʣʠʤʠ ʣʘʚʘʤʠ ʽ 

ʪʫʬʘʤʠ (4 ʢʤ). 

ʄʝʟʦʟʦʡ ɸʬʛʘʥʽʩʪʘʥʫ ʽ ʇʘʢʠʩʪʘʥʫ ʩʢʣʘʜʝʥʠʡ ʘʩʧʽʜʥʠʤʠ ʩʣʘʥʮʷʤʠ, ʚʘʧʥʷʢʘʤʠ, ʚʢʣʶʯʘʶʯʠ 

ʨʫʜʠʩʪʦʚʽ ʬʘʮʽʾ, ʪʘ ʬʣʽʰʝʤ. ɿʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ ʟʦʥʠ ʌʘʨʘʭ ʧʝʨʝʢʨʠʪʽ ʧʽʟʥʴʦʢʨʝʡʜʦʚʦ-ʝʦʮʝʥʦʚʠʤʠ 

ʚʫʣʢʘʥʽʪʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʜʦʤʽʥʫʶʪʴ ʣʘʚʠ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʜʦ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ, ʘ ʪʘʢʦʞ ʪʫʬʠ, ʱʦ 

ʧʝʨʝʰʘʨʦʚʫʶʪʴʩʷ ʟ ʤʽʣʢʦʚʦʜʥʦʤʦʨʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ. ʊʦʚʱʠʥʘ ʬʘʨʘʩʴʢʠʭ ʚʫʣʢʘʥʽʪʽʚ ï 2,5 ʢʤ.  

ɺ ʉʫʣʝʡʤʘʥʦʚʠʭ ʛʦʨʘʭ ʤʝʟʦʟʦʡ ʩʢʣʘʜʝʥʠʡ ʰʝʣʴʬʦʚʠʤʠ ʚʘʧʥʷʢʘʤʠ, ʧʽʩʢʦʚʠʢʠ, ʛʣʠʥʘʤʠ, ʩʣʘʥʮʷʤʠ ʽ 

ʚʫʣʢʘʥʽʪʘʤʠ. ʇʦʰʠʨʝʥʽ ʚʘʧʥʷʢʠ ʚʝʨʭʥʴʦʶʨʩʴʢʦ-ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ. ʅʘ ʇʘʤʽʨʽ ʫ ʨʦʟʨʽʟʘʭ ʤʝʟʦʟʦʶ 

ʧʝʨʝʚʘʞʘʶʪʴ ʪʝʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ, ʤʝʨʛʝʣʽʚ ʽ ʛʽʧʩʽʚ ʩʫʤʘʨʥʦʶ ʪʦʚʱʠʥʦʶ 

ʜʦ 3 ʢʤ. ʅʘ ʇʘʤʽʨʽ ʽ ʂʘʨʘʢʦʨʫʤʽ ʪʨʽʘʩ ʢʘʨʙʦʥʘʪʥʠʡ, ʧʦʜʝʢʫʜʠ ʬʣʽʰʦʾʥʠʡ. ɺ ʊʘʜʞʠʮʴʢʽʡ ʜʝʧʨʝʩʽʾ ʶʨʘ 

ʩʦʣʝʥʦʩʥʘ (700-800 ʤ). ɺʦʥʘ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ ʧʦʨʦʜʘʤʠ ʟ ʛʽʧʩʘʤʠ ʪʘ ʚʘʧʥʷʢʘʤʠ 

ʢʨʝʡʜʠ ʽ ʧʘʣʝʦʛʝʥʫ (1,5 ʢʤ).  

ʂʘʡʥʦʟʦʡ ʩʢʣʘʜʘʻ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʄʘʢʨʘʥ, ʽ ɹʝʣʫʜʞʠʩʪʘʥ (ʂʽʨʪʘʨ-ʉʫʣʝʡʤʘʥ). ʋ ʡʦʛʦ ʩʢʣʘʜʽ ï 

ʢʘʨʙʦʥʘʪʥʽ ʩʣʘʥʮʽ, ʧʽʩʢʦʚʠʢʠ, ʘʣʝʚʨʦʣʽʪʠ ʪʦʚʱʠʥʦʶ 6-10 ʢʤ. ɺ ʝʦʮʝʥʽ ʄʘʢʨʘʥʫ ʧʦʰʠʨʝʥʽ ʨʠʬʦʛʝʥʥʽ 

ʚʘʧʥʷʢʠ. ʅʘʧʨʠʢʽʥʮʽ ʝʦʮʝʥʫ ʬʦʨʤʫʶʪʴʩʷ ʤʦʣʘʩʘ ʦʣʽʛʦʮʝʥʫ-ʥʠʞʥʴʦʛʦ ʤʽʦʮʝʥʫ (ʢʦʥʛʣʦʤʝʨʘʪʠ, 

ʧʽʩʢʦʚʠʢʠ, ʩʣʘʥʮʽ) ʪʦʚʱʠʥʦʶ ʜʦ 7 ʢʤ. ʅʠʞʥʴʦʤʽʦʮʝʥʦʚʘ ʛʣʠʥʠʩʪʘ ʬʦʨʤʘʮʽʷ ʇʘʨʢʽʥʽ ʧʦʰʠʨʝʥʘ ʚ 

ʄʘʢʨʘʥʽ. 

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ʅʘ ʇʘʤʽʨʽ ʚʝʣʠʢʽ ʜʽʣʷʥʢʠ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʥʽʪʦʾʜʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʷʢʽ 

ʫʪʚʦʨʶʚʘʣʠʩʴ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ï ʫ ʧʘʣʝʦʟʦʾ, ʤʝʟʦʟʦʾ ʪʘ ʢʘʡʥʦʟʦʾ. ʇʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʽʥʪʨʫʟʽʾ 

ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʫ ʇʽʚʥʽʯʥʦʤʫ ʇʘʤʽʨʽ ʽ ɼʘʨʚʘʟʽ. ʎʝ ʚʝʣʠʢʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʙʘʛʘʪʦʬʘʟʥʽ ʙʘʪʦʣʽʪʠ, ʩʢʣʘʜʝʥʽ 

ʜʽʦʨʠʪʘʤʠ ʽ ʢʚʘʨʮʦʚʠʤʠ ʜʽʦʨʠʪʘʤʠ ʪʘ ʞʠʣʴʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʄʝʟʦʟʦʡʩʴʢʽ (ʧʽʟʥʴʦʶʨʩʴʢʦ-

ʨʘʥʥʴʦʢʨʝʡʜʦʚʽ) ʙʘʛʘʪʦʬʘʟʥʽ ʽʥʪʨʫʟʽʾ, ʱʦ ʩʢʣʘʜʝʥʽ ʙʽʦʪʠʪʦʚʠʤʠ ʽ ʜʚʦʩʣʶʜʷʥʠʤʠ ʛʨʘʥʽʪʘʤʠ, ʧʦʰʠʨʝʥʽ ʫ 

ʎʝʥʪʨʘʣʴʥʦʤʫ ʇʘʤʽʨʽ. ʅʘ ʧʽʚʜʝʥʴ ʚʽʜ ʇʘʤʽʨʫ ʨʦʟʪʘʰʦʚʘʥʽ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʂʘʨʘʢʦʨʫʤʫ ʽ 

ʂʦʭʽʩʪʘʥʫ. ʊʫʪ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚʝʣʠʢʠʡ ʟʘ ʨʦʟʤʽʨʘʤʠ ʂʘʨʘʢʦʨʫʤʩʴʢʠʡ ʙʘʪʦʣʽʪ, ʱʦ ʚʠʪʷʛʫʶʪʴʩʷ ʚʟʜʦʚʞ 

ʩʢʣʘʜʯʘʩʪʠʭ ʩʪʨʫʢʪʫʨ ʥʘ ʚʽʜʩʪʘʥʴ ʧʦʥʘʜ 600 ʢʤ. ʎʝ ʙʘʛʘʪʦʬʘʟʥʠʡ ʽʥʪʨʫʟʠʚʥʠʡ ʤʘʩʠʚ, ʱʦ ʬʦʨʤʫʚʘʚʩʷ 

ʧʨʦʪʷʛʦʤ ʢʨʝʡʜʠ-ʤʽʦʮʝʥʫ.  

ʆʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʤʘʛʤʘʪʠʯʥʠʭ ʝʧʽʟʦʜʽʚ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʥʝʦʛʝʥ, ʢʦʣʠ ʚ 

ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʦʙʣʘʩʪʽ ʫʪʚʦʨʠʣʠʩʴ ʣʝʡʢʦʢʨʘʪʦʚʽ ʽʥʪʨʫʟʽʾ. ɺ ʂʦʭʽʩʪʘʥʽ ʽ ʜʘʣʽ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚ 

ʃʘʜʘʢʭʫ ʨʦʟʪʘʰʦʚʘʥʽ ʢʘʣʴʮʽʻʚʦ-ʣʫʞʥʽ ʙʘʪʦʣʽʪʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʴ ʚ ʽʥʪʝʨʚʘʣʽ 105-25 ʄʘ (ʨʠʩ. 2.78). ɰʭ 

ʬʦʨʤʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʘʢʪʠʚʥʠʤʠ ʚʫʣʢʘʥʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʽ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʨʝʟʫʣʴʪʘʪ ʢʦʣʽʟʽʾ 

ɭʚʨʘʟʽʡʩʴʢʦʾ ʽ ɯʥʜʦʩʪʘʥʩʴʢʦʾ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ. ʉʭʦʞʽ ʟʘ ʚʽʢʦʤ ʽʥʪʨʫʟʽʾ ʥʘʷʚʥʽ ʪʘʢʦʞ ʫ ɸʬʛʘʥʽʩʪʘʥʽ ʽ 

ʇʘʢʠʩʪʘʥʽ. ɺ ʛʦʨʘʭ ʏʘʛʘʡ ʽ ʈʘʩʢʦʭ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʇʘʢʠʩʪʘʥʫ ʚʠʜʽʣʷʻʪʴʩʷ ʯʘʛʘʡʩʴʢʠʡ ̔ ʥʪʨʫʟʠʚʥʠʡ 

ʢʦʤʧʣʝʢʩ (ʙʽʦʪʠʪʦʚʽ ʛʨʘʥʽʪʠ, ʜʽʦʨʠʪʠ, ʛʘʙʨʦ), ʱʦ ʩʢʣʘʜʘʻ ʜʚʘ ʽʥʪʨʫʟʠʚʥʽ ʤʘʩʠʚʠ ï ʏʘʛʘʡ ʽ ʈʘʩʢʦʭ. ɰʭ 

ʢʦʥʪʘʢʪʠ ʟ ʤʝʟʦʟʦʡʩʴʢʠʤʠ ʚʘʧʥʷʢʘʤʠ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʩʢʘʨʥʘʤʠ. 

ʆʬʽʦʣʽʪʠ ʬʦʨʤʫʚʘʣʠʩʴ ʧʨʦʪʷʛʦʤ ʧʽʟʥʴʦʾ ʢʨʝʡʜʠ-ʧʘʣʝʦʮʝʥʫ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴ ʣʘʥʮʶʛʠ ʽʥʪʨʫʟʽʡ ʥʘ 

ʧʽʚʜʝʥʴ ʪʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʚʽʜ ʂʘʙʫʣʘ ʽ ʚ ʥʠʞʥʽʡ ʪʝʯʽʾ ʨ. ɯʥʜ ʫ ʇʘʢʠʩʪʘʥʽ. ɼʝʷʢʽ ʽʥʪʨʫʟʽʾ ɹʝʣʫʜʞʠʩʪʘʥʫ 

(ʐʫʽʜʘʨ, ʍʽʥʜʫʙʘʛ) ʩʢʣʘʜʝʥʽ ʭʨʦʤʽʪʦʚʤʽʩʥʠʤʠ ʧʝʨʠʜʦʪʠʪʘʤʠ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴ ʩʠʣʠ ʽ ʣʦʧʦʣʽʪʠ, ʱʦ 
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ʨʦʟʤʽʱʫʶʪʴʩʷ ʩʝʨʝʜ ʢʨʝʡʜʦʚʠʭ ʧʦʨʽʜ. ʊʦʚʱʠʥʘ ʩʠʣʽʚ ʜʦʩʷʛʘʻ 1,5 ʢʤ. ʆʬʽʦʣʽʪʠ (ʩʝʨʧʝʥʪʠʥʽʪʠ, 

ʛʘʨʮʙʫʨʛʽʪʠ) ʧʨʠʫʨʦʯʝʥʽ ʪʘʢʦʞ ʜʦ ʩʫʪʫʨʠ ʤʽʞ ʂʦʭʽʩʪʘʥʦʤ ʽ ʂʘʨʘʢʦʨʫʤʦʤ, ʜʝ ʚʦʥʠ ʘʩʦʮʽʶʶʪʴ ʟ 

ʛʣʠʙʦʢʦʚʦʜʥʠʤʠ ʪʫʨʙʽʜʽʪʘʤʠ ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ. 

ʊʝʢʪʦʥʽʢʘ. ʎʝʥʪʨʘʣʴʥʦʘʬʛʘʥʩʴʢʠʡ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʪʘ ʪʝʨʠʪʦʨʽʾ 

ɸʬʛʘʥʽʩʪʘʥʫ ʽ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʎʝʥʪʨʘʣʴʥʦʽʨʘʥʩʴʢʦʛʦ. ɺʽʥ ʜʽʣʠʪʴʩʷ ʥʘ ʪʨʠ ʪʝʢʪʦʥʽʯʥʽ ʙʣʦʢʠ ï ʌʘʨʘʭ 

(ʥʘ ʧʽʚʥʦʯʽ), ɻʝʣʤʝʥʜ (ʥʘ ʧʽʚʜʥʽ) ʽ ʂʘʙʫʣʴʩʢʠʡ (ʥʘ ʟʘʭʦʜʽ). ʇʨʠ ʮʴʦʤʫ ʂʘʙʫʣʴʩʴʢʠʡ ʙʣʦʢ ʟ ʟʘʭʦʜʫ 

ʦʙʤʝʞʝʥʠʡ ʨʦʟʣʦʤʦʤ ʏʘʤʘʥ ʟ ʦʬʽʦʣʽʪʘʤʠ, ʱʦ ʡʦʛʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ.  

ʅʘ ʧʽʚʜʥʽ ʎʝʥʪʨʘʣʴʥʦʘʬʛʘʥʩʴʢʠʡ ʤʘʩʠʚ ʤʝʞʫʻ ʟ ʩʢʣʘʜʯʘʩʪʦʶ ʩʠʩʪʝʤʦʶ ʄʘʢʨʘʥ, ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʩʫʙʜʫʢʮʽʾ. ʆʩʪʘʥʥʷ ʨʦʟʚʠʚʘʣʘʩʴ ʧʨʦʪʷʛʦʤ ʢʘʡʥʦʟʦʶ ʚʟʜʦʚʞ ʧʽʚʥʽʯʥʦʛʦ ʫʟʙʝʨʝʞʞʷ ʆʤʘʥʩʴʢʦʾ ʟʘʪʦʢʠ. 

ɿʦʥʘ ʩʢʣʘʜʝʥʘ ʜʠʩʣʦʢʦʚʘʥʠʤ ʢʘʡʥʦʟʦʡʩʴʢʠʤ ʬʣʽʰʝʤ. ɺʫʟʴʢʽ ʧʽʚʜʝʥʥʦʚʝʨʛʝʥʪʥʽ ʩʢʣʘʜʢʠ ʧʦʨʫʰʝʥʽ 

ʥʘʩʫʚʘʤʠ ʽ ʥʘ ʧʽʚʥʦʯʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʧʣʽʦʮʝʥ-ʯʝʪʚʝʨʪʠʥʥʦʶ ʤʦʣʘʩʦʶ (6-10 ʢʤ). ɹʫʜʦʚʘ ʄʘʢʨʘʥʫ 

ʫʩʢʣʘʜʥʝʥʘ ʛʣʠʥʷʥʠʤ ʜʽʘʧʽʨʠʟʤʦʤ ʽ ʛʨʷʟʴʦʚʠʤʠ ʚʫʣʢʘʥʘʤʠ. ɼʞʝʨʝʣʦ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ï 

ʥʠʞʥʴʦʤʽʦʮʝʥʦʚʘ ʬʦʨʤʘʮʽʷ ʇʘʨʢʽʥʽ.  

ʅʘ ʩʭʦʜʽ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʄʘʢʨʘʥʫ ʨʽʟʢʦ ʧʦʚʝʨʪʘʻ ʥʘ ʧʽʚʥʽʯ, ʫʪʚʦʨʶʶʯʠ ʦʨʦʢʣʽʥ ʄʘʢʨʘʥʫ, ʽ 

ʧʝʨʝʭʦʜʠʪʴ ʫ ɹʝʣʫʜʞʠʩʪʘʥʩʴʢʫ ʩʢʣʘʜʯʘʩʪʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʩʢʣʘʜʯʘʩʪʽ ʟʦʥʠ ʂʽʨʪʘʨ ʽ 

ʉʫʣʝʡʤʘʥ (ʥʘ ʧʽʚʥʦʯʽ), ʜʠʚ. ʨʠʩ. 2.77 . ɺʽʜ ɯʥʜʦʩʪʘʥʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʩʠʩʪʝʤʘ ʚʽʜʜʽʣʝʥʘ 

ʇʝʨʝʜʢʽʨʪʘʨʩʴʢʠʤ, ʇʝʨʝʜʩʫʣʝʡʤʘʥʩʴʢʠʤ ʽ ʂʘʨʘʯʠʥʩʴʢʠʤ ʤʦʣʘʩʦʚʠʤʠ ʧʨʦʛʠʥʘʤʠ, ʨʦʟʤʽʱʝʥʠʤʠ 

ʢʫʣʽʩʦʚʠʜʥʦ. ʅʘ ʧʽʚʥʦʯʽ ʩʠʩʪʝʤʘ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʥʘʩʫʚʘʤʠ ʂʦʭʽʩʪʘʥʫ ʽ ɻʽʤʘʣʘʾʚ. ɼʣʷ ʥʝʾ ʭʘʨʘʢʪʝʨʥʘ 

ʩʢʣʘʜʯʘʩʪʽʩʪʴ ʩʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ. ɺʠʜʽʣʷʶʪʴʩʷ ʚʥʫʪʨʽʰʥʷ ʽ ʟʦʚʥʽʰʥʷ ʟʦʥʠ, ʧʨʠ ʮʴʦʤʫ ʚʥʫʪʨʽʰʥʷ ʟʦʥʘ 

ʥʘʩʫʥʫʪʘ ʥʘ ʟʦʚʥʽʰʥʶ ʟ ʧʨʦʷʚʘʤʠ ʤʝʟʦʟʦʡʩʴʢʠʭ ʦʬʽʦʣʽʪʽʚ. ɸʤʧʣʽʪʫʜʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ 

ʩʪʘʥʦʚʠʪʴ 30-50 ʢʤ. 

ʅʘ ʧʽʚʥʦʯʽ ʦʙʣʘʩʪʽ ʨʦʟʪʘʰʦʚʘʥʠʡ ʇʘʤʽʨʦ-ʇʝʥʜʞʘʙʩʠʠʡ ʩʠʥʪʘʢʩʠʩ, ʱʦ ʦʙʤʝʞʝʥʠʡ ʟ ʟʘʭʦʜʫ ʇʘʤʽʨʦ-

ɸʬʛʘʥʩʴʢʠʤ (ʏʘʤʘʥ-ɼʘʨʚʘʟʴʢʠʤ) ʣʽʚʠʤ ʟʩʫʚʦʤ ʟ ʘʤʧʣʽʪʫʜʦʶ 200 ʢʤ, ʘ ʟʽ ʩʭʦʜʫ ï ʇʘʤʽʨʦ-

ʂʘʨʘʢʦʨʫʤʩʴʢʠʤ ʧʨʘʚʠʤ ʟʩʫʚʦʤ, ʘʤʧʣʽʪʫʜʦʶ 300 ʢʤ (Zanchi & Gaetani, 2011; Searle & Hacker, 2019). 

ʉʪʨʫʢʪʫʨʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʣʽʟʽʾ ɯʥʜʽʡʩʴʢʦʾ ʽ ɭʚʨʘʟʽʡʩʴʢʦʾ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ʥʘʧʨʠʢʽʥʮʽ ʝʦʮʝʥʫ. ʋ 

ʪʝʢʪʦʥʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʇʘʤʽʨʫ ʚʠʜʽʣʷʶʪʴ ʇʽʚʥʽʯʥʫ, ʎʝʥʪʨʘʣʴʥʫ ʽ ʇʽʚʜʝʥʥʫ ʩʫʙʰʠʨʦʪʥʽ ʟʦʥʠ (ʪʝʨʝʡʥʠ). 

ʇʽʚʥʽʯʥʘ ʟʦʥʘ ʦʙʤʝʞʝʥʘ ɻʦʣʦʚʥʠʤ ʇʘʤʽʨʩʴʢʠʤ ʥʘʩʫʚʦʤ ʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʤʦʣʘʩʦʚʠʤ ʧʨʦʛʠʥʦʤ, ʱʦ 

ʚʽʜʜʽʣʷʻ ʇʘʤʽʨ ʚʽʜ ʛʝʨʮʠʥʽʜ ʇʽʚʜʝʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʶ (ʨʠʩ. 2.78).  

ʅʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʚʽʜ ʇʘʤʽʨʫ ʨʦʟʤʽʱʝʥʘ ʊʘʜʞʠʮʴʢʘ ʜʝʧʨʝʩʽʷ ʟ ʚʽʷʣʦʧʦʜʽʙʥʦʶ ʫ ʧʣʘʥʽ 

ʩʢʣʘʜʯʘʩʪʽʩʪʶ ʤʝʟʦʢʘʡʥʦʟʦʶ, ʫʩʢʣʘʜʥʝʥʦʶ ʩʦʣʷʥʠʤ ʜʽʘʧʽʨʠʟʤʦʤ. ʅʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ 

ʇʽʚʥʽʯʥʦʧʘʤʽʨʩʴʢʘ ʟʦʥʘ ʟôʻʜʥʫʻʪʴʩʷ ʟʽ ʩʢʣʘʜʯʘʩʪʦʶ ʩʠʩʪʝʤʦʶ ʂʫʥʴ-ʃʫʥʴ. ʇʽʚʜʝʥʥʽʰʝ ʚʠʜʽʣʷʶʪʴʩʷ 

ʪʝʢʪʦʥʽʯʥʽ ʟʦʥʠ ʂʘʨʘʢʦʨʫʤʫ ʽ ɻʽʥʜʫʢʫʰʫ. ʉʢʣʘʜʯʘʩʪʘ ʟʦʥʘ ʂʘʨʘʢʦʨʫʤʫ ʧʦʨʫʰʝʥʘ ɻʦʣʦʚʥʠʤ 

ʂʘʨʘʢʦʨʫʤʩʴʢʠʤ ʥʘʩʫʚʦʤ, ʟ ʷʢʠʤ ʧʦʚ'ʷʟʘʥʽ ʟʦʥʠ ʦʬʽʦʣʽʪʦʚʦʛʦ ʤʝʣʘʥʞʫ ʽ ʽʥʪʝʥʩʠʚʥʠʡ ʢʘʡʥʦʟʦʡʩʴʢʠʡ 

ʤʝʪʘʤʦʨʬʽʟʤ. ʇʽʚʜʝʥʥʽʰʝ ʚʽʜ ʥʘʩʫʚʫ ʨʦʟʤʽʱʝʥʘ ʟʦʥʘ ʂʦʭʽʩʪʘʥʫ ʽ ʃʘʜʘʢʭʠ, ʷʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʢʨʝʡʜʦʚʘ ʝʥʩʽʤʘʪʠʯʥʘ ʧʘʣʝʦʜʫʛʘ, ʱʦ ʚʤʽʱʫʻ ʛʨʘʥʽʪʥʽ ʙʘʪʦʣʽʪʠ. ʅʘ ʧʽʚʜʥʽ ʮʷ ʟʦʥʘ ʦʙʤʝʞʝʥʘ ɻʦʣʦʚʥʠʤ 

ʄʘʥʪʽʡʥʠʤ ʥʘʩʫʚʦʤ ʧʽʚʜʝʥʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ ʟ ʦʬʽʦʣʽʪʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ. 

 ɻʽʤʘʣʘʡʩʴʢʦ-ʊʽʙʝʪʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʚʢʣʶʯʘʻ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ɻʽʤʘʣʘʾʚ ʽ ʊʽʙʝʪʫ, ʘ ʪʘʢʦʞ 

ʂʫʥʴʣʫʥʶ ʽ ʎʽʥʴʣʽʥʶ.  

ʉʪʨʘʪʠʛʨʘʬʽʷ. ɼʦʢʝʤʙʨʽʡ ʚʠʚʯʝʥʠʡ ʫ ʤʝʞʘʭ ʇʽʚʜʝʥʥʦʪʽʙʝʪʩʴʢʦʛʦ ʽ ʇʽʚʥʽʯʥʦʪʽʙʝʪʩʴʢʦʛʦ 

ʩʝʨʝʜʠʥʥʠʭ ʤʘʩʠʚʽʚ (ʤʽʢʨʦʢʦʥʪʠʥʝʥʪʽʚ). ɿʘ ʦʧʫʙʣʽʢʦʚʘʥʠʤʠ ʜʘʥʠʤʠ ʫ ʇʽʚʜʝʥʥʦʪʽʙʝʪʩʴʢʦʤʫ ʤʘʩʠʚʽ 

ʚʩʪʘʥʦʚʣʝʥʽ ʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʚ ʘʤʬʽʙʦʣʽʪʦʚʽʡ ʬʘʮʽʾ ʧʦʨʦʜʠ ï ʛʥʝʡʩʠ , ʩʣʘʥʮʽ, ʣʝʧʪʠʥʽʪʠ, 

ʤ̔ ʛʤʘʪʠʪʠ, ʱʦ ʤʘʶʪʴ ʚʽʢ 1,9-1,6 Gʘ. ɿʥʘʯʥʽ ʚʠʭʦʜʠ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚʽʜ ʤ. ʃʭʘʩʘ ʫʪʚʦʨʶʶʪʴ ʤʝʟʦ- ʽ 

ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʦʨʪʦʛʥʝʡʩʠ, ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ, ʩʣʘʥʮʽ ʽ ʤʘʨʤʫʨʠ. ɰʭ ʽʟʦʪʦʧʥʽ ʜʘʪʫʚʘʥʥʷ 

ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʤʝʞʘʭ 790-500 ʄʘ. ɺʠʭʦʜʠ ʦʨʪʦ- ʪʘ ʧʘʨʘʛʝʥʝʡʩʽʚ, ʘ ʪʘʢʦʞ ʩʣʘʥʮʽʚ ʚʠʚʯʝʥʽ ʫ 

ʇʽʚʥʽʯʥʦʪʽʙʝʪʩʴʢʦʤʫ ʤʘʩʠʚʽ, ʜʝ ʚʦʥʠ ʥʝʟʛʽʜʥʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ ʦʨʜʦʚʠʢʫ. 
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ʧʘʣʝʦʟʦʡʩʴʢʠʡ ʂʘʙʫʣʴʩʴʢʠʡ ʙʣʦʢ; 8 ï ɻʽʤʘʣʽʾ. WAS: ʟʦʥʘ ɺʘʥʯ-ɸʢʙʘʽʪʘʣ (Wanch-Akbaital Zone), RPZ: ʟʦʥʘ ʈʫʰʘʥ-ʇʰʘʨʪ 

(Rushan-Pshart Zone), SW-P: ʇʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʡ ʇʘʤʽʨ, SE-P: ʇʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʡ ʇʘʤʽʨ, ACM: ʛʦʨʠ ɸʣʽʯʫʨ (Alichur 

Mountains), EHK: ʉʭʽʜʥʠʡ ɻʽʥʜʫʢʫʰ, TBZ: ʧʦʛʨʘʥʠʯʥʘ ʟʦʥʘ ʊʽʨʽʯ (Tirich Boundary Zone), KKSZ: ʂʘʨʘʢʦʨʫʤʩʴʢʦ-

ʂʘʭʽʩʪʘʥʩʴʢʘ ʩʫʪʫʨʥʘ ʟʦʥʘ (Karakoram-Kohistan Suture Zone), MMT: ɻʦʣʦʚʥʠʡ ʤʘʥʪʽʡʥʠʡ ʨʦʟʣʦʤ (Main Mantle Thrust), MBT: 

ɻʦʣʦʚʥʠʡ ʇʦʛʨʘʥʠʯʥʠʡ ʥʘʩʫʚ (Main Boundary Thrust), MFT: ɻʦʣʦʚʥʘ ʬʨʦʥʪʘʣʴʥʘ ʟʦʥʘ (Main Frontal Thrust), K: ʂʘʙʫʣ 

 

ʅʝʦʧʨʦʪʝʨʦʟʦʡ ʽ ʧʘʣʝʦʟʦʡʩʴʢʽ ʧʦʨʦʜʠ ʧʦʰʠʨʝʥʽ ʚ ʂʫʥʴʣʫʥʴ-ʎʽʥʴʣʽʥʴʩʢʽʡ ʩʢʣʘʜʯʘʩʪʽʡ ʩʠʩʪʝʤʽ. ʎʝ 

ʤʝʪʘʤʦʨʬʽʯʥʽ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ, ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ, ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ 

ʢʝʤʙʨʽʡʩʴʢʠʤʠ ʚʘʧʥʷʢʘʤʠ ʽ ʚʫʣʢʘʥʽʪʘʤʠ ʦʨʜʦʚʠʢʫ. ʋ ʩʢʣʘʜʽ ʥʝʦʧʨʦʪʝʨʦʟʦʶ (ʩʽʥʽʶ) ʚʽʜʦʤʽ ʪʽʣʽʪʠ. 

ɿʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʥʝʦʧʨʦʪʝʨʦʟʦʶ-ʨʘʥʥʴʦʛʦ ʧʘʣʝʦʟʦʶ ʧʝʨʝʚʠʱʫʻ 2,5 ʢʤ, ʟʙʽʣʴʰʫʶʯʠʩʴ ʫ ʟʘʭʽʜʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʜʦ 5,5 ʢʤ. 

ʂʝʤʙʨʽʡʩʴʢʽ, ʦʨʜʦʚʠʮʴʢʽ, ʩʠʣʫʨʽʡʩʴʢʽ ʪʘ ʥʠʞʥʴʦʜʝʚʦʥʩʴʢʽ ʢʘʨʙʦʥʪʘʥʽ ʽ ʪʝʨʠʛʝʥʥʦ-ʛʣʠʪʥʠʩʪʽ 

ʚʽʜʢʣʘʜʠ ï ʚʘʧʥʷʢʠ, ʩʣʘʥʮʽ ʟ ʧʨʦʰʘʨʢʘʤʠ ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʦʚʠʢʽʚ ʧʦʰʠʨʝʥʽ ʚ ɻʽʤʘʣʘʷʭ ʊʽʙʝʪʫ (ʊʝʪʽʩ-

ɻʽʤʘʣʘʷʭ). ɰʭ ʩʫʤʘʨʥʘ ʪʦʚʱʠʥʘ ʪʫʪ ʧʝʨʝʚʠʱʫʻ 1,0 ʢʤ. ʎʽ ʚʽʜʢʣʘʜʠ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʩʝʨʝʜʥʴʦ- 

ʚʝʨʭʥʴʦʜʝʚʦʥʩʴʢʠʤʠ ʢʚʘʨʮʦʚʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ (250 ʤ) ʽ ʤʽʩʩʽʩʽʧʩʴʢʠʤʠ ʩʣʘʥʮʷʤʠ (120-130 ʤ). ʅʝʟʛʽʜʥʦ 

ʥʘ ʥʠʭ ʟʘʣʷʛʘʶʪʴ ʪʝʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʽ, ʧʦʜʝʢʫʜʠ ʚʫʛʣʝʥʦʩʥʽ ʧʦʨʦʜʠ ʧʝʥʩʽʣʴʚʘʥʽʶ (ʜʦ 2 ʢʤ) ʽ 

ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʠʛʝʥʥʽ ʧʦʨʦʜʠ ʧʝʨʤʽ (ʜʦ 300 ʤ), ʚ ʷʢʠʭ ʟʥʘʡʜʝʥʘ ʛʣʦʩʦʧʪʝʨʽʻʚʘ ʬʣʦʨʘ. ɺ ʅʠʟʴʢʠʭ 

ɻʽʤʘʣʘʷʭ ʚʽʜʦʤʽ ʣʴʦʜʦʚʠʢʦʚʽ ʚʽʜʢʣʘʜʠ ʚʝʨʭʽʚ ʢʘʨʙʦʥʫ- ʥʠʟʽʚ ʧʝʨʤʽ.  
ɺ ʂʫʥʴʣʫʥʴ-ʎʽʥʴʣʽʥʴʩʢʽʡ ʩʠʩʪʝʤʽ ʫ ʩʢʣʘʜʽ ʚʝʨʭʥʴʦʛʦ ʧʘʣʝʦʟʦʶ ʧʝʨʝʚʘʞʘʶʪʴ ʪʝʨʠʛʝʥʥʽ ʽ 

ʚʫʣʢʘʥʦʛʝʥʥʽ ʚʽʜʢʣʘʜʠ ʜʝʚʦʥʫ (1,0 ʢʤ), ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʽ ʽ ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʢʘʨʙʦʥʫ ʽ ʧʝʨʤʽ (ʜʦ 

2,0 ʢʤ), ʱʦ ʥʝʟʛʽʜʥʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʠʛʝʥʥʠʤʠ ʪʦʚʱʘʤʠ ʪʨʽʘʩʫ. 

ʄʝʟʦʢʘʡʥʦʟʦʡ. ɺ ɻʽʤʘʣʘʷʭ ʽ ʊʽʙʝʪʽ ʤʝʟʦʢʘʡʥʦʟʦʡ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʧʘʣʝʦʟʦʾ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ. ʋ ʪʨʽʘʩʽ (1,7 ʢʤ) ʧʦʰʠʨʝʥʽ ʚʘʧʥʷʢʠ ʽ ʪʝʨʠʛʝʥʥʽ ʧʦʨʦʜʠ, ʷʢʽ ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ 

ʟʘʤʽʱʫʶʪʴʩʷ ʪʫʨʙʽʜʽʪʘʤʠ. ʖʨʘ (2,5 ʢʤ) ʩʢʣʘʜʝʥʘ ʚʘʧʥʷʢʘʤʠ, ʢʚʘʨʮʦʚʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ ʽ ʩʣʘʥʮʷʤʠ. ʋ 

ʩʢʣʘʜʽ ʢʨʝʡʜʠ (1,6 ʢʤ) ʧʝʨʝʚʘʞʘʶʪʴ ʢʘʨʙʦʥʘʪʥʽ ʽ ʫʣʘʤʢʦʚʽ ʧʦʨʦʜʠ (ʢʚʘʨʮʦʚʽ ʧʽʩʢʦʚʠʢʠ) ʟ ʧʝʣʘʛʽʯʥʦʶ 

ʬʘʫʥʦʶ ʫ ʚʝʨʭʥʽʭ ʯʘʩʪʠʥʘʭ ʨʦʟʨʽʟʽʚ. ɺ ʜʝʷʢʠʭ ʨʘʡʦʥʘʭ ʊʽʙʝʪʩʴʢʦʛʦ ʧʣʘʪʦ ʽ ʊʨʘʥʩʛʽʤʘʣʘʷʭ ʚʝʨʭʥʷ ʢʨʝʡʜʘ 

ʩʢʣʘʜʝʥʘ ʘʥʜʝʟʠʪʦʚʠʤʠ ʣʘʚʦʚʠʤʠ ʧʦʪʦʢʘʤʠ. ʋ ʢʘʡʥʦʟʦʾ (ʧʘʣʝʦʛʝʥ ʽ ʥʝʦʛʝʥ) ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʤʘʶʪʴ 

ʚʘʧʥʷʢʠ ʽ ʩʣʘʥʮʽ (340 ʤ). ʄʽʦʮʝʥʦʚʘ ʤʦʣʘʩʦʚʘ ʬʦʨʤʘʮʽʷ (ʩʠʩʪʝʤʘ) ʉʽʚʘʣʽʢ ʩʢʣʘʜʝʥʘ ʧʝʨʝʚʘʞʥʦ 

ʘʣʶʚʽʘʣʴʥʠʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʧʽʩʢʘʤʠ, ʘʣʝʚʨʠʪʘʤʠ ʽ ʛʣʠʥʘʤʠ. ɺʦʥʘ ʟʘʧʦʚʥʶʻ ʇʝʨʝʜʛʽʤʘʣʘʡʩʴʢʠʡ 

ʧʨʦʛʠʥ (ʉʫʙʛʽʤʘʣʘʾ), ʜʦʩʷʛʘʶʯʠ ʪʦʚʱʠʥʠ 5,0 ʢʤ. 

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ɺ ʂʫʥʴʣʫʥʴ-ʎʽʥʴʣʽʥʩʴʢʽʡ ʩʠʩʪʝʤʽ ʜʫʞʝ ʧʦʰʠʨʝʥʽ ʛʨʘʥʽʪʥʽ ʽʥʪʨʫʟʠʚʥʽ 

ʢʦʤʧʣʝʢʩʠ, ʷʢʽ ʬʦʨʤʫʚʘʣʠʩʴ ʫ ʩʠʣʫʨʽ (433-421 Ma), ʨʘʥʥʴʦʤʫ ʜʝʚʦʥʽ (418-398 Ma), ʧʽʟʥʴʦʤʫ ʪʨʽʘʩʽ ʽ 

ʨʘʥʥʽʡ ʶʨʽ (211-196 Ma). ɺʟʜʦʚʞ ʩʫʪʫʨʥʠʭ ʰʚʽʚ ʪʷʛʥʫʪʴʩʷ ʦʬʽʦʣʽʪʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʴ ʥʘ ʨʫʙʝʞʽ ʧʝʨʤʽ ʽ 

ʪʨʽʘʩʫ (Feng et al., 2021).  
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ɺ ɻʽʤʘʣʘʷʭ ʦʬʽʦʣʽʪʠ ʘʩʦʮʽʶʶʪʴ ʟ ʛʘʙʨʦ-, ʛʘʙʨʦ-ʜʽʘʙʘʟʘʤʠ, ʚʫʣʢʘʥʽʪʘʤʠ ʙʘʟʘʣʴʪʦʚʦʛʦ ʩʢʣʘʜʫ ʽ 

ʨʘʜʽʦʣʷʨʠʪʘʤʠ ʪʘ ʤʘʶʪʴ ʶʨʩʴʢʦ-ʢʨʝʡʜʦʚʠʡ ʚʽʢ. ɺʦʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʫʪʫʨʫ ɯʥʜʫʩ-ʎʘʥʛʧʦ (Indus-

Tsangpo), ʱʦ ʦʙʤʝʞʫʻ ɻʽʤʘʣʘʡʩʴʢʫ ʩʢʣʘʜʯʘʩʪʫ ʩʠʩʪʝʤʫ ʟ ʧʽʚʥʦʯʽ. ʇʘʨʘʣʝʣʴʥʦ ʩʫʪʫʨʽ ʪʷʛʥʝʪʴʩʷ ʣʘʥʮʶʛ 

ʛʨʘʥʽʪʥʠʭ ʽ ʜʽʦʨʠʪʦʚʠʭ ʤʘʩʠʚʽʚ, ʷʢʽ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʊʨʘʥʩʛʽʤʘʣʘʡʩʴʢʠʡ ʙʘʪʦʣʽʪ. ʎʝ ʨʝʟʫʣʴʪʘʪ 

ʷʥʴʰʘʥʩʴʢʠʭ (ʨʫʙʽʞ ʶʨʠ-ʢʨʝʡʜʠ) ʽ ʘʣʴʧʽʡʩʴʢʠʭ (ʛʽʤʘʣʘʡʩʴʢʠʭ) ʨʫʭʽʚ.  

ʄʽʦʮʝʥʦʚʽ ʧʣʫʪʦʥʠ ʣʝʡʢʦʛʨʘʥʽʪʽʚ ʧʦʰʠʨʝʥʽ ʫ ɺʠʩʦʢʠʭ ɻʽʤʘʣʘʷʭ, ʜʝ ʚʦʥʠ ʧʨʦʨʠʚʘʶʪʴ ʤʝʪʘʤʦʨʬʽʯʥʽ 

ʪʦʚʱʽ ʡʤʦʚʽʨʥʦ ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ. 

ʊʝʢʪʦʥʽʢʘ. ʂʫʥʴʣʫʥʴ-ʎʽʥʴʣʽʥʩʴʢʘ ʧʦʢʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʫʪʚʦʨʠʣʘʩʴ ʥʘ ʤʽʩʮʽ ʧʘʩʠʚʥʠʭ 

ʦʢʨʘʾʥ ʇʨʦʪʦ- ̔  ʇʘʣʝʦʪʝʪʽʩʫ. ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʚʦʥʘ ʚʽʜʦʢʨʝʤʣʝʥʘ ʚʽʜ ʊʘʨʽʤʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʟʩʫʚʦʤ 

ɸʣʪʠʥʪʘʛ (ʨʠʩ. 2.79), ʘ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʤʝʞʫʻ ʟ ʇʘʤʽʨʦʤ ʧʦ ʂʘʨʘʢʦʨʫʤʩʴʢʠʤʫ ʟʩʫʚʫ. 

ʅʝʦʧʨʦʪʝʨʦʟʦʡ-ʨʘʥʥʽʡ ʧʘʣʝʦʟʦʡ ʧʘʩʠʚʥʠʭ ʦʢʨʘʾʥ ʇʨʦʪʦ- ʽ ʇʘʣʝʦʪʝʪʽʩʫ ʫʪʚʦʨʶʶʪʴ ʪʝʨʝʡʥʠ. ɺʦʥʠ 

ʧʦʙʫʜʦʚʘʥʽ ʽʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʢʦʚʘʥʠʤʠ ʧʦʨʦʜʘʤʠ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʧʽʚʥʽʯʥʦʚʝʨʛʝʥʪʥʠʭ ʩʪʨʫʢʪʫʨ, ʱʦ 

ʥʝʟʛʽʜʥʦ ʧʝʨʝʢʨʠʪʽ ʚʝʨʭʥʴʦʜʝʚʦʥʩʴʢʦʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʶ ʯʝʨʚʦʥʦʢʦʣʽʨʥʦʶ ʤʦʣʘʩʦʶ, ʢʘʨʙʦʥʘʪʥʠʤ ʽ 

ʧʘʨʘʣʽʯʥʠʤ ʚʫʛʣʝʥʦʩʥʠʤ ʚʝʨʭʥʽʤ ʧʘʣʝʦʟʦʻʤ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʶ ʚʫʛʣʝʥʦʩʥʦʶ ʶʨʦʶ ʽ ʯʝʨʚʦʥʦʢʦʣʽʨʥʦʶ 

ʢʨʝʡʜʦʶ. ɿʘʢʣʶʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠʭʦʜʷʪʴʩʷ ʥʘ ʨʘʥʥʴʦʢʽʤʤʝʨʽʡʩʴʢʫ (ʽʥʜʦʩʽʥʽʡʩʴʢʫ) ʝʧʦʭʫ, ʢʦʣʠ 

ʚʽʜʙʫʣʘʩʴ ʢʦʣʽʟʽʷ ʇʽʚʥʽʯʥʦ- ʽ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʠʭ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʣʘʪʬʦʨʤ. ʎʝʡ ʧʨʦʮʝʩ 

ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ʧʝʨʤʩʴʢʦ-ʪʨʽʘʩʦʚʠʭ ʩʫʪʫʨʥʠʭ ʟʦʥ, ʱʦ ʧʽʜʢʨʝʩʣʝʥʽ ʦʬʽʦʣʽʪʘʤʠ ʽ 

ʛʨʘʥʽʪʥʠʤʠ ʽʥʪʨʫʟʽʷʤʠ. 
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ʈʦʟʣʦʤʠ: ATF ï ɸʣʪʠʥ-ʊʘʛ (Altyn Tagh Fault); CEKF ï ʎʝʥʪʨʘʣʴʥʦ-ʉʭʽʜʥʦʢʫʥʴʣʫʥʩʴʢʠʡ (Central East Kunlun Fault); SEKF ï 

ʇʽʜʝʥʥʦ-ʉʭʽʜʥʦʢʫʥʴʣʫʥʩʴʢʠʡ (Southern East Kunlun Fault); WQF ï ɺʝʥʢʫʘʥ (Wenquan Fault) 

 

 

ʅʘ ʧʽʚʥʦʯʽ ɻʽʤʘʣʘʾ ʦʙʤʝʞʝʥʽ ʜʫʛʦʧʦʜʽʙʥʦʶ ʦʬʽʦʣʽʪʦʚʦʶ ʟʦʥʦʶ ɯʥʜʫʩ-ʎʘʥʛʧʦ, ʘʙʦ ʇʽʚʥʽʯʥʦʶ 

ʩʫʪʫʨʥʦʶ ʟʦʥʦʶ. ɺʦʥʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʊʨʘʥʩʛʽʤʘʣʘʡʩʴʢʠʤʠ ʛʨʘʥʽʪʦ-ʙʘʪʦʣʽʪʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ ɺ 

ʩʝʨʝʜʠʥʽ ʢʨʝʡʜʠ ʚʽʜʙʫʣʘʩʷ ʢʦʣʽʟʽʷ ʜʚʦʭ ʤʘʩʠʚʽʚ ʽ ʫʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʊʽʙʝʪʩʴʢʦʛʦ ʚʠʩʦʢʦʛʽʨôʷ. 

ɻʽʤʘʣʘʾ ʻ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʦʛʽʨʥʦʶ ʧʦʢʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʦʶ ʩʠʩʪʝʤʦʶ, ʫ ʩʢʣʘʜʽ ʷʢʦʾ ʚʠʜʽʣʷʻʪʴʩʷ ʨʷʜ 

ʩʢʣʘʜʯʘʩʪʠʭ ʟʦʥ (ʨʠʩ. 2.80) ʇʽʚʥʽʯʥʘ ʟʦʥʘ ɻʽʤʘʣʘʾʚ ʥʘʟʠʚʘʻʪʴʩʷ ʊʝʪʽʩ-ɻʽʤʘʣʘʷʤʠ ʘʙʦ ɻʽʤʘʣʘʷʤʠ ʊʽʙʝʪʫ. 

ɺʦʥʘ ʩʢʣʘʜʝʥʘ ʧʨʘʢʪʠʯʥʦ ʙʝʟʧʝʨʝʨʚʥʦʶ ʩʝʨʽʻʶ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚʽʜ ʢʝʤʙʨʽʶ ʜʦ ʝʦʮʝʥʫ, ʱʦ 

ʩʬʦʨʤʫʚʘʣʘʩʴ ʥʝ ʟʦʚʥʽʰʥʴʦʤʫ ʰʝʣʴʬʽ ʦʢʨʘʾʥʠ ʊʝʪʽʩʫ. ʉʪʨʫʢʪʫʨʥʠʡ ʧʣʘʥ ʇʽʚʥʽʯʥʦʾ ʟʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʧʦʢʨʠʚʽʚ ʧʽʚʜʝʥʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʴ ʧʽʩʣʷ ʝʦʮʝʥʫ (ʨʠʩ. 

2.81). 
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ʈʠʩ. 2.80. ʉʭʝʤʘʪʠʯʥʘ ʛʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ɻʽʤʘʣʘʾʚ, ʷʢʘ ʽʣʶʩʪʨʫʻ ʨʦʟʧʦʜʽʣ ʪʝʢʪʦʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʨʦʟʜʽʣʝʥʠʭ 

ʪʝʢʪʦʥʽʯʥʠʤʠ ʤʝʞʘʤʠ, ʘ ʪʘʢʦʞ ʣʦʢʘʣʽʟʘʮʽʶ ʝʢʣʦʛʽʪʽʚ ʪʘ ʽʥʰʠʭ ʚʠʩʦʢʦʙʘʨʠʯʥʠʭ ʧʦʨʽʜ (O'Brien, 2018) 

CC BY 3.0 

 

 
 

ʈʠʩ. 2.81. ʉʧʨʦʱʝʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ɻʽʤʘʣʘʾʚ, ʱʦ ʽʣʶʩʪʨʫʻ ʦʩʥʦʚʥʽ ʣʽʪʦʪʝʢʪʦʥʽʯʥʽ ʟʦʥʠ (Jessup, 2013). 

ITSZ ï ʩʫʪʫʨʥʘ ʟʦʥʘ ɯʥʜʫʩ-ʎʘʥʛʧʦ (Indus-Tsangpo suture zone); STD ï ʇʽʚʜʝʥʥʦʪʽʙʝʪʩʴʢʠʡ ʙʣʦʢ (South Tibetan detachment); 

MCT ï ɻʦʣʦʚʥʠʡ ʎʝʥʪʨʘʣʴʥʠʡ ʥʘʩʫʚ (Main Central thrust); MBT ï ɻʦʣʦʚʥʠʡ ʇʦʛʨʘʥʠʯʥʠʡ ʥʘʩʫʚ (Main Boundary thrust);  

MFT ï ɻʦʣʦʚʥʠʡ ʌʨʦʥʪʘʣʴʥʠʡ ʥʘʩʫʚ (Main Frontal thrust) 

 

ʇʽʚʜʝʥʥʽʰʝ ʨʦʟʪʘʰʦʚʘʥʘ ʟʦʥʘ ɺʠʩʦʢʠʭ ʂʨʠʩʪʘʣʽʯʥʠʭ ɻʽʤʘʣʘʾʚ. ʉʢʣʘʜʝʥʘ ʪʦʚʱʘʤʠ ʛʥʝʡʩʽʚ ʟ 

ʥʝʦʜʥʦʟʥʘʯʥʦ ʦʮʽʥʝʥʠʤ ʚʽʢʦʤ, ʧʨʦʨʚʘʥʠʭ ʤʦʣʦʜʠʤʠ ʤʽʦʮʝʥʦʚʠʤʠ ʛʨʘʥʽʪʥʠʤʠ ʧʣʫʪʦʥʘʤʠ. ʎʷ ʟʦʥʘ 

ʚʽʜʜʽʣʝʥʘ ʚʽʜ ʥʘʩʪʫʧʥʦʾ ʟʦʥʠ ʅʠʟʴʢʠʭ ɻʽʤʘʣʘʾʚ ɻʦʣʦʚʥʠʤ ʮʝʥʪʨʘʣʴʥʠʤ ʥʘʩʫʚʦʤ, ʧʦ ʷʢʦʤʫ ʚʦʥʘ ʥʘʩʫʥʫʪʘ 

ʥʘ ʧʽʚʜʝʥʴ. 

ʈʦʟʨʽʟ ʅʠʟʴʢʠʭ ɻʽʤʘʣʘʾʚ ʙʣʠʟʴʢʠʡ ʜʦ ɯʥʜʦʩʪʘʥʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʅʘ ʘʨʭʝʡ-ʧʨʦʪʝʨʦʟʦʡʩʴʢʦʤʫ 

ʢʨʠʩʪʘʣʽʯʥʦʤʫ ʬʫʥʜʘʤʝʥʪʽ (2,5-1,0 Ga) ʪʫʪ ʟʘʣʷʛʘʻ ʥʝʦʧʨʪʝʨʦʟʦʡʩʴʢʦ-ʨʘʥʥʴʦʝʦʮʝʥʦʚʠʡ ʢʦʤʧʣʝʢʩ, 

ʪʦʚʱʠʥʦʶ ʜʦ 6,6 ʢʤ. ʉʪʨʫʢʪʫʨʘ ʅʠʟʴʢʠʭ ɻʽʤʘʣʘʾʚ ʧʦʢʨʠʚʥʦ-ʥʘʩʫʚʥʘ. ʅʘ ʧʽʚʜʥʽ ʧʦ ɻʦʣʦʚʥʦʤʫ 

ʇʦʛʨʘʥʠʯʥʦʤʫ ʨʦʟʣʦʤʫ ʚʦʥʠ ʥʘʩʫʥʫʪʽ ʥʘ ʇʝʨʝʜʛʽʤʘʣʘʡʩʴʢʠʡ ʧʨʦʛʠʥ. ʆʩʪʘʥʥʽʡ ʚʠʧʦʚʥʝʥʠʡ ʤʽʦʮʝʥʦʚʦʶ 

ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʦʶ ʣʘʛʫʥʥʦʶ ʤʦʣʘʩʦʶ ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʶ ʧʣʽʦʮʝʥʦʚʫʶ ʤʦʣʘʩʦʶ, ʚʽʜʦʤʦʶ ʷʢ ʩʠʩʪʝʤʘ 

ʉʽʚʘʣʽʢ. ʅʘ ʟʘʭʦʜʽ ʧʨʦʛʠʥ ʤʝʞʫʻ ʟ ʉʦʣʷʥʠʤ ʂʨʷʞʝʤ, ʜʝ ʚʽʜʦʤʽ ʚʠʭʦʜʠ ʥʘ ʧʦʚʝʨʭʥʶ ʝʚʘʧʦʨʠʪʦʚʦʾ 

ʬʦʨʤʘʮʽʾ ʥʝʦʧʨʦʪʝʨʦʟʦʶ-ʥʠʞʥʴʦʛʦ ʢʝʤʙʨʽʶ. ʅʘ ʩʭʦʜʽ ɻʽʤʘʣʘʾ ʟʨʽʟʘʶʪʴʩʷ ʜʽʘʛʦʥʘʣʴʥʠʤ ʨʦʟʣʦʤʦʤ 

ʄʽʰʤʽ, ʤʝʞʫʶʯʠ ʟ ɯʥʜʦ-ɹʽʨʤʘʥʩʴʢʠʤʠ ʣʘʥʮʶʛʘʤʠ. ʇʦʧʝʨʝʯʥʝ ʩʪʠʩʥʝʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ, 

ʫʪʚʦʨʠʣʠʩʴ ɻʽʤʘʣʘʾ ʦʮʽʥʶʻʪʴʩʷ ʚ ʩʦʪʥʽ ʢʽʣʦʤʝʪʨʽʚ, ʪʦʚʱʠʥʘ ʟʝʤʥʦʾ ʢʦʨʠ ʟʨʦʩʣʘ ʧʨʠ ʮʴʦʤʫ ʜʦ 70 ʢʤ. 

ʇʽʚʥʽʯʥʽʰʝ ʚʽʜ ɻʽʤʘʣʘʾʚ ʨʦʟʪʘʰʦʚʘʥʠʡ ʊʽʙʝʪ, ʚ ʩʪʨʫʢʪʫʨʽ ʷʢʦʛʦ ʚʠʜʽʣʷʻʪʴʩʷ ʜʚʘ ʩʫʙʰʠʨʦʪʥʦ 

ʚʠʪʷʛʥʫʪʽ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ ï ʇʽʚʜʝʥʥʦʪʽʙʝʪʩʴʢʠʡ (ʃʭʘʩʘ ʘʙʦ ɻʘʥʜʠʥ) ʽ 

ʇʽʚʥʽʯʥʦʪʽʙʝʪʩʴʢʠʡ (ʊʘʥʛʣʘ ʘʙʦ ʎʟʷʥʪʘʥ), ʱʦ ʨʦʟʜʽʣʝʥʽ ʰʦʚʥʦʶ ʟʦʥʦʶ ʷʥʴʰʘʥʩʴʢʦʛʦ ʚʽʢʫ (ʜʠʚ. ʨʠʩ. 
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2.80). ɻʦʥʜʚʘʥʩʴʢʝ ʧʦʭʦʜʞʝʥʥʷ ʜʦʢʘʟʘʥʦ ʪʽʣʴʢʠ ʜʣʷ ʇʽʚʜʝʥʥʦʪʽʙʝʪʩʴʢʦʛʦ ʤʘʩʠʚʫ, ʜʝ ʟʥʘʡʜʝʥʦ ʩʣʽʜʠ 

ʛʦʥʜʚʘʥʩʴʢʦʛʦ ʟʣʝʜʝʥʽʥʥʷ. 

 

ɯʥʜʦʢʠʪʘʡʩʢʘʷ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʚʢʣʶʯʘʻ ɯʥʜʦ-ɹʽʨʤʘʥʩʴʢʫ ʘʣʴʧʽʡʩʴʢʫ ʩʢʣʘʜʯʘʩʪʫ ʩʠʩʪʝʤʫ 

(ʛʦʨʠ ɸʨʘʢʘʥ-ʁʦʤʘ, ɸʥʜʘʤʘʥʩʴʢʽ ʪʘ ʅʽʢʦʙʘʨʩʴʢʽ ʦ-ʚʠ) ʪʘ ɺ'ʻʪʣʘʦʩʴʢʫ ʽ ʖʥʘʥʴ-ʄʘʣʘʡʩʴʢʫ 

ʨʘʥʥʴʦʢʽʤʤʝʨʽʡʩʴʢʽ ʧʦʢʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʉʽʥʦʙʽʨʤʘʥʩʴʢʠʡ (ʉʽʙʫʤʘʩʫ) ʽ 

ɯʥʜʦʩʽʥʽʡʩʴʢʠʡ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ.  

ʉʪʨʘʪʠʛʨʘʬʽʷ. ʅʠʞʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʢʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ ʩʢʣʘʜʘʶʪʴ ɯʥʜʦʩʽʥʽʡʩʴʢʠʡ ʤʘʩʠʚ 

(ʤʽʢʨʦʢʦʥʪʠʥʝʥʪ), ʟʘʪʠʩʥʫʪʠʡ ʤʽʞ ʖʥʘʥʴ-ʄʘʣʘʡʩʴʢʦʶ, ɺôʻʪʣʘʦʩʴʢʦʶ ʛʽʣʢʘʤʠ ʽʥʜʦʩʽʥʽʜ. ɺʠʜʽʣʷʶʪʴʩʷ 

ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ ʢʦʤʧʣʝʢʩ ʂʘʥʥʘʢ (Kannack complex), ʷʢʠʡ ʩʢʣʘʜʝʥʠʡ ʜʚʦʧʽʨʦʢʩʝʥʦʚʠʤʠ, 

ʛʨʘʥʘʪ-ʧʽʨʦʢʩʝʥʦʚʠʤʠ ʛʥʝʡʩʘʤʠ, ʯʘʨʥʦʢʽʪʘʤʠ, ʝʥʜʝʨʙʽʪʘʤʠ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʤʘʨʤʫʨʘʤʠ (ʛʨʘʥʫʣʽʪʦʚʘ 

ʬʘʮʽʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ). ɺʽʢ ʢʦʤʧʣʝʢʩʫ ʟʘ K-Ar ʤʝʪʦʜʦʤ ï 1650-1800 Ma. ɹʽʣʴʰ ʜʘʚʥʽʡ 

(2300 Ma), ʘʣʝ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʡ ʚ ʘʤʬʽʦʣʽʪʦʚʽʡ ʬʘʮʽʾ, ʢʦʤʧʣʝʢʩ ʅʛʦʢʣʽʥʴ (Ngoc Linh complex) 

ʩʢʣʘʜʝʥʠʡ ʛʥʝʡʩʘʤʠ, ʘʤʬʽʙʦʣʽʪʘʤʠ, ʢʨʠʩʪʘʣʦʩʣʘʥʮʷʤʠ, ʤʘʨʤʫʨʘʤʠ. ʆʙʠʜʚʘ ʢʦʤʧʣʝʢʩʠ ʤʽʛʤʘʪʠʟʦʚʘʥʽ 

ʽ ʛʨʘʥʽʪʠʟʦʚʘʥʽ. ʄʝʟʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʧʝʨʚʠʥʥʦ ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʪʘʢʦʞ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʪʘ 

ʧʨʦʨʚʘʥʽ ʛʨʘʥʽʪʘʤʠ (1,3-1,0 Ga).  

ʈʦʟʪʘʰʦʚʘʥʠʡ ʟʘʭʽʜʥʽʰʝ ʉʽʥʦʙʽʨʤʘʥʩʴʢʠʡ ʤʘʩʠʚ ʚʽʜʜʽʣʝʥʠʡ ʚʽʜ ɯʥʜʦʩʽʥʽʡʩʴʢʦʛʦ ʖʥʘʥʴ-

ʄʘʣʘʡʩʴʢʦʶ ʟʦʥʦʶ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʧʣʘʪʦ ʐʘʥ (ʄôʷʥʤʘ). ɺʽʥ ʧʦʙʫʜʦʚʘʥʠʡ ʚ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʘʨʭʝʡʩʴʢʠʤ ʛʨʘʥʫʣʽʪʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ ʄʦʛʦʢ (ʜʚʦʧʽʨʦʢʩʝʥʦʚʽ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ, ʛʨʘʥʘʪ-

ʩʠʣʣ̔ ʤʘʥʽʪ-ʢʦʨʜʽʻʨʠʪʦʚʽ ʛʥʝʡʩʠ, ʤʘʨʤʫʨʠ, ʝʥʜʝʨʙʽʪʠ, ʛʨʘʥʽʪʦ-ʛʥʝʡʩʠ). ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʢʦʤʧʣʝʢʩʫ 

ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʘ ʥʝ ʪʘʢ ʽʥʪʝʥʩʠʚʥʦ ʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ. ʂʦʤʧʣʝʢʩ ʥʝʟʛʽʜʥʦ 

ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʬʣʽʰʦʾʜʥʦʶ ʜʠʩʣʦʢʦʚʘʥʦʶ ʽ ʧʨʦʨʚʘʥʦʶ ʛʨʘʥʽʪʘʤʠ (982 ʽ 834 ʄʘ) 

ʩʣʘʙʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʦʶ ʪʦʚʱʝʶ, ʩʭʦʞʦʶ ʥʘ ʬʫʥʜʘʤʝʥʪ ʧʣʘʪʬʦʨʤʠ ʗʥʮʟʠ.  

ʅʝʦʧʨʦʪʝʨʦʟʦʡ ʽ ʧʘʣʝʦʟʦʡ. ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʽʚ ɺôʻʪʣʘʦʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʧʦʙʫʜʦʚʘʥʘ 

ʫʣʘʤʢʦʚʠʤʠ ʽ ʢʘʨʙʦʥʘʪʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʥʝʦʧʨʦʪʝʨʦʟʦʶ-ʢʝʤʙʨʽʶ, ʦʨʜʦʚʠʢʫ ʽ ʩʠʣʫʨʫ. ʇʘʣʝʦʟʦʡ 

ʦʙʤʝʞʝʥʦ ʧʦʰʠʨʝʥʠʡ ʪʘʢʦʞ ʚ ʊʘʾʣʘʥʜʽ ʽ ʄʘʣʘʡʟʽʾ. ʎʝ ʧʽʩʢʦʚʠʢʠ, ʢʚʘʨʮʠʪʠ, ʯʦʨʥʽ ʩʣʘʥʮʽ, ʘʨʛʽʣʽʪʠ, 

ʚʘʧʥʷʢʠ ʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʧʦʨʦʜʠ (ʧʝʨʝʚʘʞʥʦ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ) ʪʦʚʱʠʥʦʶ ʚʽʜ 2,0-4,5 ʢʤ. ʋ ʧʨʦʚʽʥʮʽʾ 

ʖʥʴʥʘʥʴ ʂʠʪʘʶ ʧʦʰʠʨʝʥʽ ʚʽʜʢʣʘʜʠ ʩʠʣʫʨʫ ï ʩʣʘʥʮʽ, ʚʘʧʥʷʢʠ, ʤʝʨʛʝʣʽ, ʘʣʝʚʨʦʣʽʪʠ, ʪʦʚʱʠʥʦʶ ʧʦʥʘʜ 

4,0 ʢʤ. ʈʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʡ ʚʽʢ ʧʦʨʽʜ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʨʽʜʢʽʩʥʦʶ ʬʘʫʥʦʶ, ʟʦʢʨʝʤʘ ʛʨʘʧʪʦʣʽʪʽʚ ʽ 

ʪʨʽʣʦʙʽʪʽʚ. 

ɼʝʚʦʥ ʽ ʢʘʨʙʦʥ ʚʽʜʦʤʽ ʚ ʄʘʣʘʡʟʽʾ ʽ ʧʨʦʚʽʥʮʽʾ ʖʥʴʥʘʥʴ ʂʠʪʘʶ. ʇʝʨʝʚʘʞʘʶʪʴ ʘʨʛʽʣʽʪʠ ʟ ʤʦʨʩʴʢʦʶ 

ʬʘʫʥʦʶ, ʘ ʪʘʢʦʞ ʧʽʩʢʦʚʠʢʠ ʽ ʛʨʘʫʚʘʢʢʠ ʪʦʚʱʠʥʦʶ, ʱʦ ʧʝʨʝʚʠʱʫʻ 4,5 ʢʤ. ɼʝʚʦʥ ɺôʻʪʣʘʦʩʴʢʦʾ ʩʠʩʪʝʤʠ 

ʩʢʣʘʜʝʥʠʡ ʬʣʽʰʦʾʜʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʢʘʨʙʦʥ ï ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ. ʋ ʧʝʨʤʽ ʧʝʨʝʚʘʞʘʶʪʴ 

ʢʘʨʙʦʥʘʪʥʽ ʫʪʚʦʨʝʥʥʷ ʟ ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ, ʘ ʪʘʢʦʞ ʪʝʨʠʛʝʥʥʽ ʧʦʨʦʜʠ. ɰʭ ʤʘʢʩʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʚ 

ʄʘʣʘʡʟʽʾ ʧʝʨʝʚʠʱʫʻ 3,8 ʢʤ. ʇʝʥʩʽʣʴʚʘʥʽʡ ʽ ʧʝʨʤ ʖʥʴʥʘʥʶ ʩʢʣʘʜʝʥʽ ʧʝʨʝʚʘʞʥʦ ʚʘʧʥʷʢʘʤʠ ʟ ʙʽʦʛʝʨʤʘʤʠ 

ʽ ʙʘʛʘʪʦʶ ʬʘʫʥʦʶ ʟ ʤʽʥʣʠʚʦʶ ʪʦʚʱʠʥʦʶ, ʱʦ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 2,0 ʢʤ. ɺ ʄʘʣʘʡʟʽʾ ʧʦʰʠʨʝʥʽ 

ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦ-ʨʘʥʥʴʦʧʝʨʤʩʴʢʽ ʪʽʣʽʪʠ ï ʨʝʟʫʣʴʪʘʪ ɻʦʥʜʚʘʥʩʴʢʦʛʦ ʟʣʝʜʝʥʽʥʥʷ (ʨʠʩ. 2.82).  

ɼʦʢʝʤʙʨʽʡʩʴʢʽ ʫʪʚʦʨʝʥʥʷ ɯʥʜʦʩʽʥʽʡʩʴʢʦʛʦ ʤʘʩʠʚʫ ʧʝʨʝʢʨʠʪʽ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ 

ʢʘʨʙʦʥʫ ʽ ʣʽʤʥʠʯʥʦ-ʚʫʛʣʝʥʦʩʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʧʽʟʥʴʦʾ ʧʝʨʤʽ. 

ʄʝʟʦʟʦʡ ʽ ʢʘʡʥʦʟʦʡ. ʋ ʩʢʣʘʜʽ ʪʨʽʘʩʫ ʖʥʴʥʘʥʶ (ʜʦ 1,0 ʢʤ) ʨʽʟʢʦ ʧʝʨʝʚʘʞʫʶʪʴ ʯʦʨʥʽ ʩʣʘʥʮʽ, ʧʽʩʢʦʚʠʢʠ, 

ʛʨʘʫʚʘʢʢʠ, ʘ ʪʘʢʦʞ ʚʫʣʢʘʥʽʯʥʽ ʧʦʨʦʜʠ ʪʘ ʰʘʨʫʚʘʪʽ ʢʨʝʤʝʥʽ. ʇʦʰʠʨʝʥʽ ʚʫʣʢʘʥʽʪʠ, ʷʢʽ ʤʘʶʪʴ ʘʥʜʝʟʠʪʦʚʠʡ 

ʩʢʣʘʜ; ʾʭ ʪʦʚʱʠʥʘ ʧʝʨʝʚʠʱʫʻ 2,5 ʢʤ. 

ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʪʨʽʘʩʫ, ʘ ʪʘʢʦʞ ʶʨʘ ʽ ʥʠʞʥʷ ʢʨʝʡʜʘ ʦʙôʻʜʥʫʻʪʴʩʷ ʚ ʛʨʫʧʫ ʂʦʨʘʪ ʊʘʾʣʘʥʜʫ ʽ ʄʘʣʘʡʟʽʾ. 

ɻʨʫʧʘ ʙʝʟʧʝʨʝʨʚʥʦ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʥʘ ʩʭʽʜ, ʜʝ ʟʘʤʽʱʫʻʪʴʩʷ ʩʝʨʝʜʥʽʤ ʽ ʚʝʨʭʥʽʤ ʽʥʜʦʩʽʥʽʻʤ ɯʥʜʦʢʠʪʘʶ. ɺʦʥʘ 

ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʙʽʣʴʰ ʜʘʚʥʽʭ ʫʪʚʦʨʝʥʥʷʭ ʪʨʽʘʩʫ ʽ ʩʢʣʘʜʝʥʘ ʩʣʘʥʮʷʤʠ ʽ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʤʠ 

ʛʨʫʙʦʫʣʘʤʢʦʚʠʤʠ ʧʦʨʦʜʘʤʠ (ʢʦʥʛʣʦʤʝʨʘʪʠ), ʚʫʛʣʝʥʦʩʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʚʘʧʥʷʢʘʤʠ, ʩʫʤʘʨʥʘ ʪʦʚʱʠʥʘ 

ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ 3,0 ʢʤ.  

ʖʨʘ ʽ ʢʨʝʡʜʘ ɯʥʜʦʩʽʥʽʡʩʴʢʦʛʦ ʤʘʩʠʚʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʽ ʩʦʣʝʥʦʩʥʽ (ʜʦ 1,4 ʢʤ). ʄʦʨʩʴʢʽ ʚʽʜʢʣʘʜʠ 

ʢʨʝʡʜʠ ï ʚʘʧʥʷʢʠ, ʧʽʩʢʦʚʠʢʠ, ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ ʪʦʚʱʠʥʦʶ ʜʦ 3,0 ʢʤ ʧʦʰʠʨʝʥʽ ʚ ɯʥʜʦ-ɹʽʨʤʘʥʩʴʢʽʡ ʩʠʩʪʝʤʽ. 

ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʢʨʝʡʜʠ ʽ ʧʘʣʝʦʛʝʥ ʧʨʝʜʩʪʘʚʣʝʥʽ ʬʣʽʰʝʤ, ʱʦ ʤʽʩʪʠʪʴ ʦʣʽʩʪʦʣʽʪʠ. ʄʘʢʩʠʤʘʣʴʥʘ ʪʦʚʱʠʥʘ 

ʡʦʛʦ ʚʩʪʘʥʦʚʣʝʥʘ ʫ ʬʣʽʰʝʚʦʤʫ ʪʨʦʟʽ ɸʨʘʢʘʥ-ʁʦʤʘ, ʜʝ ʚʦʥʘ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 9,0 ʢʤ. ʄʽʦʮʝʥ 

ʩʢʣʘʜʝʥʠʡ ʟʥʘʯʥʠʤʠ ʟʘ ʪʦʚʱʠʥʦʶ ʧʽʩʢʦʚʠʢʘʤʠ ʬʘʮʽʾ ʤʘʯʠʥʴʦ (ʧʽʱʘʥʠʡ ʬʣʽʰ), ʷʢʽ ʚʠʧʦʚʥʶʶʪʴ 
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ɹʽʨʤʘʥʩʴʢʠʡ ʤʦʣʘʩʦʚʠʡ ʧʨʦʛʠʥ ʽ ʤʦʣʘʩʦʚʽ ʧʨʦʛʠʥʠ ʰʝʣʴʬʫ, ʜʝ ʪʦʚʱʠʥʘ ʬʣʽʰʫ ʤʦʞʝ ʩʷʛʘʪʠ 20 ʢʤ. ʅʘ 

ʪʝʨʠʪʦʨʽʾ ʄʘʣʘʡʟʽʾ ʽ ʩʫʤʽʞʥʠʭ ʘʢʚʘʪʦʨʽʷʭ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʤʘʶʪʴ ʢʘʡʥʦʟʦʡʩʴʢʽ ʚʫʛʣʝʥʦʩʥʽ ʪʦʚʱʽ. 

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ɺ ʊʘʾʣʘʥʜʽ ʚʽʜʦʤʽ ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʦʬʽʦʣʽʪʠ, ʘ ʦʬʽʦʣʽʪʦʚʽ ʢʦʤʧʣʝʢʩʠ 

ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ ʧʦʰʠʨʝʥʽ ʚ ɯʥʜʦ-ɹʽʨʤʘʥʩʴʢʽʡ ʩʠʩʪʝʤʽ. ʇʘʣʝʦʟʦʡʩʴʢʽ ʛʨʘʥʽʪʥʽ ʽʥʪʨʫʟʽʾ ʫʪʚʦʨʠʣʠʩʴ ʫ 

ʧʝʥʩʽʣʴʚʘʥʽʾ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʊʘʾʣʘʥʜʫ ʽ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʄʘʣʘʡʟʽʾ ʻ ʟʥʘʯʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ 

ʾ ʤʦʣʦʜʰʽ ʟʘ ʚʽʢʦʤ ʛʨʘʥʽʪʥʽ ʙʘʪʦʣʽʪʠ. ɿʦʢʨʝʤʘ, ʥʘ ʟʘʭʦʜʽ ʄʘʣʘʡʟʽʾ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʤʘʶʪʴ 

ʧʽʟʥʴʦʧʝʨʤʩʴʢʦ-ʪʨʽʘʩʦʚʽ ʛʨʘʥʽʪʦʾʜʠ S-ʪʠʧʫ, ʱʦ ʧʨʦʨʠʚʘʶʪʴ ʜʠʩʣʦʢʦʚʘʥʽ ʢʦʤʧʣʝʢʩʠ ʧʘʣʝʦʟʦʶ. 

ʅʘʪʦʤʽʩʪʴ, ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʽ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʄʘʣʘʡʟʽʾ ʧʦʰʠʨʝʥʽ ʛʨʘʥʽʪʦʾʜʠ I-ʪʠʧʫ, ʚʽʢʦʤ ʚʽʜ ʧʽʟʥʴʦʛʦ 

ʪʨʽʘʩʫ ʽ ʨʘʥʥʴʦʾ ʶʨʠ ʜʦ ʢʘʡʥʦʟʦʶ. ʋ ʤʝʞʘʭ ɺôʻʪʣʘʦʩʴʢʦʾ ʩʠʩʪʝʤʠ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʤʘʶʪʴ 

ʚʫʣʢʘʥʦʧʣʫʪʦʥʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʤʝʟʦʟʦʶ (ʪʨʽʘʩ-ʢʨʝʡʜʘ), ʷʢʽ ʧʦʚôʷʟʫʶʪʴ ʟ ʷʥʴʰʘʥʩʴʢʠʤʠ ʨʫʭʘʤʠ. 

ɯʥʪʨʫʟʠʚʥʽ ʤʘʩʠʚʠ ʩʢʣʘʜʝʥʽ ʩʽʻʥʽʪ-ʛʨʘʥʽʪʘʤʠ, ʛʨʘʥʦʜʽʦʨʠʪʘʤʠ ʽ ʜʽʦʨʠʪʘʤʠ (140 ï 65 Ma). ʅʘ ʧʽʚʜʝʥʥʦʤʫ 

ʧʨʦʜʦʚʞʝʥʥʽ ʖʥʘʥʴ-ʄʘʣʘʡʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ, ʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʉʫʤʘʪʨʠ ʽ ʧʨʠʣʝʛʣʠʭ 

ʦʩʪʨʦʚʘʭ ʪʘ ʥʘ ʟʘʭʽʜʥʠʭ ʦʢʨʘʾʥʘʭ ʂʘʣʽʤʘʥʪʘʥʫ ʧʦʰʠʨʝʥʽ ʯʠʩʣʝʥʥʽ ʛʨʘʥʽʪʥʽ ʪʽʣʘ, ʱʦ ʧʨʦʨʠʚʘʶʪʴ 

ʬʫʥʜʘʤʝʥʪ ʽ ʤʽʩʪʷʪʴ ʙʘʛʘʪʽ ʢʘʩʠʪʝʨʠʪʦʚʽ ʨʫʜʠ. ɺʽʢ ʮʠʭ ʽʥʪʨʫʟʽʡ ï 140 ʄʘ.  

ʊʝʢʪʦʥʽʢʘ. ɺ'ʻʪʣʘʦʩʴʢʘ ʩʠʩʪʝʤʘ ʚʠʥʠʢʣʘ ʥʘʧʨʠʢʽʥʮʽ ʪʨʽʘʩʫ. ʉʢʣʘʜʝʥʘ ʤʦʨʩʴʢʠʤʠ ʢʘʨʙʦʥʘʪʥʦ-

ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʥʝʦʧʨʦʪʝʨʦʟʦʶ-ʧʝʨʤʽ ʽ ʪʝʨʠʛʝʥʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʪʨʽʘʩʫ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʙʫʜʦʚʽ ɺôʻʪʣʘʦʩʴʢʦʾ ʩʠʩʪʝʤʠ ʚʽʜʽʛʨʘʶʪʴ ʚʫʣʢʘʥʽʯʥʽ ʧʦʨʦʜʠ ʶʨʩʴʢʦ-ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ (140 

- 65 Ma) ï ʢʚʘʮ-ʧʦʣʴʦʚʦʰʧʘʪʦʚʽ ʧʦʨʬʽʨʠʪʠ, ʘʥʜʝʟʠʪʠ, ʜʘʮʠʪʠ, ʨʽʦʣʽʪʠ. 

ʉʢʣʘʜʯʘʩʪʽ ʟʦʥʠ ʖʥʘʥʴ-ʄʘʣʘʡʩʴʢʦʾ ʩʠʩʪʝʤʠ ʦʨʽʻʥʪʦʚʘʥʽ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦ (Searle et al., 2007; 

Metcalfe, 2017). ʅʘ ʪʝʨʠʪʦʨʽʾ ʄʘʣʘʡʟʽʾ ʟʘʭʽʜʥʘ ʽ ʩʭʽʜʥʘ ʩʢʣʘʜʯʘʩʪʽ ʟʦʥʠ ʨʦʟʜʽʣʝʥʽ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʶ 

ʩʫʪʫʨʥʦʶ ʟʦʥʦʶ ɹʝʥʪʦʥʛ-ʈʘʫʙ. ɺʦʥʘ ʫʪʚʦʨʠʣʘʩʴ ʫ ʧʽʟʥʴʦʤʫ ʪʨʽʘʩʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʣʽʟʽʾ ʜʚʦʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʙʣʦʢʽʚ (ʉʽʙʫʤʘʩʫ ʽ ɯʥʜʦʩʽʥʽʡʩʴʢʦʛʦ) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚʫʣʢʘʥʽʪʽʚ, 

ʦʣʽʩʪʦʩʪʨʦʤʽʚ ʽ ʟʦʥ ʦʬʽʦʣʽʪʦʚʦʛʦ ʤʝʣʘʥʞʫ. ʆʩʥʦʚʥʘ ʝʧʦʭʘ ʩʢʣʘʜʢʦʫʪʚʦʨʝʥʥʷ ï ʢʽʥʝʮʴ ʪʨʽʘʩʫ-ʧʦʯʘʪʦʢ 

ʶʨʠ. 

ɯʥʜʦʙʽʨʤʘʥʩʴʢʘ ʩʠʩʪʝʤʘ (ʩʝʛʤʝʥʪ) ï ʛʦʨʠ ɸʨʘʢʘʥ-ʁʦʤʘ ʦʙʤʝʞʝʥʘ ʟ ʟʘʭʦʜʫ ɸʥʜʘʤʘʥʩʴʢʦʶ ʟʦʥʦʶ 

ʩʫʙʜʫʢʮʽʾ. ʅʘ ʩʭʦʜʽ ʟʥʘʭʦʜʠʪʴʩʷ ʉʽʥʦʙʽʨʤʘʥʩʴʢʠʡ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ (ʉʽʙʫʤʘʩʫ). ɿ ʟʘʭʦʜʫ ʚʽʥ 

ʦʙʤʝʞʝʥʠʡ ʧʨʘʚʠʤ ʟʩʫʚʦʤ ʉʘʛʘʽʥʛ, ʘʤʧʣʽʪʫʜʦʶ 460 ʢʤ (ʨʠʩ. 2.82 ). ʅʘ ʟʘʭʽʜʥʽʡ ʦʢʨʘʾʥʽ ʩʝʨʝʜʠʥʥʦʛʦ 

ʤʘʩʠʚʫ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʤʝʪʘʤʦʨʬʽʯʥʠʡ ʧʦʷʩ ʄʦʛʦʢ. 

 

 
 

ʈʠʩ. 2.82. ʂʣʶʯʦʚʽ ʛʝʦʣʦʛʽʯʥʽ ʽ ʪʝʢʪʦʥʽʯʥʽ ʝʣʝʤʝʥʪʠ ʄôʷʥʤʠ ʽ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ 

(Metcalfe, 2017) Partly after Mitchell (1993); Mitchell et al. (2004, 2007, 2012); Sone & Metcalfe (2008); Barber & Crow (2009); 

Morley (2012) CC BY 4.0 
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ɺ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʩʠʩʪʝʤʠ ʨʦʟʤʽʱʝʥʘ ʟʘʧʘʜʠʥʘ (ʎʝʥʪʨʘʣʴʥʠʡ ʙʘʩʝʡʥ), ʱʦ ʨʦʟʜʽʣʝʥʘ ʢʨʝʡʜʦʚʦ-

ʢʘʡʥʦʟʦʡʩʴʢʦʶ ʚʫʣʢʘʥʽʯʥʦʶ ʜʫʛʦʶ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ ʪʘ ʚʠʧʦʚʥʝʥʘ ʤʦʣʘʩʦʶ ʤʘʘʩʪʨʠʭʪ-ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ 

ʚʽʢʫ ʪʦʚʱʠʥʦʶ ʜʦ 10 ʢʤ. ɯʥʜʦʙʽʨʤʘʥʩʴʢʽ ʣʘʥʮʶʛʠ ï ʩʫʯʘʩʥʘ ʟʦʥʘ ʩʫʙʜʫʢʮʽʾ. ʇʦʙʫʜʦʚʘʥʽ ʚ ʦʩʥʦʚʥʦʤʫ 

ʧʽʟʥʴʦʢʨʝʡʜʦʚʦ-ʧʘʣʝʦʛʝʥʦʚʠʤʠ ʬʣʽʰʦʾʜʘʤʠ ʽ ʧʽʟʥʴʦʶʨʩʴʢʦ-ʨʘʥʥʴʦʢʨʝʡʜʦʚʠʤʠ ʦʬʽʦʣʽʪʘʤʠ. ʆʩʥʦʚʥʽ 

ʜʝʬʦʨʤʘʮʽʾ ʧʨʠʭʦʜʷʪʴʩʷ ʥʘ ʦʣʽʛʦʮʝʥ, ʢʦʣʠ ʫʪʚʦʨʠʚʩʷ ʧʝʨʝʜʦʚʠʡ ʧʨʦʛʠʥ ʟʘʧʦʚʥʝʥʠʡ 12 ʢʤ ʪʦʚʱʝʶ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. ʇʽʚʜʝʥʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ ʣʘʥʮʶʛʽʚ ʻ ʥʝʦʚʫʣʢʘʥʽʯʥʘ ʜʫʛʘ ɸʥʜʘʤʘʥʩʴʢʠʭ ʽ 

ʅʽʢʦʙʘʨʩʴʢʠʭ ʦʩʪʨʦʚʽʚ ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʣʠʙʦʢʦʬʦʢʫʩʥʠʤʠ ʚʽʜ 150 ʜʦ 300 ʢʤ ʟʝʤʣʝʪʨʫʩʘʤʠ. 

ɸʥʜʘʤʘʥʩʴʢʘ ʟʘʧʘʜʠʥʘ ʤʘʻ ʢʦʨʫ ʦʢʝʘʥʽʯʥʦʛʦ ʪʠʧʫ.  

 

ɯʥʜʦʥʝʟʽʡʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʩʪʠʢʫ ʜʚʦʭ ʧʦʷʩʽʚ ï ɸʣʧʽʡʩʴʢʦ-ɻʽʤʘʣʘʡʩʴʢʦʛʦ 

ʽ ɿʘʭʽʜʥʦʪʠʭʦʦʢʝʘʥʩʴʢʦʛʦ. ɺʠʜʽʣʷʶʪʴʩʷ ʜʚʽ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ. ʅʘ ʧʽʚʜʥʽ ʦʙʣʘʩʪʽ ʨʦʟʤʽʱʝʥʘ ɿʦʥʜʩʴʢʦ-

ɹʘʥʜʩʴʢʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʣʠʙʦʢʦʚʦʜʥʠʤ ʗʚʘʥʩʴʢʠʤ ʞʦʣʦʙʦʤ (ʟʦʥʘ ɿʘʚʘʨʠʮʴʢʦʛʦ-

ɹʝʥʴʦʬʘ) ʽ ʚʢʣʶʯʘʻ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʫ ʦʢʨʘʾʥʫ ʦ. ʉʫʤʘʪʨʘ, ʦ. ʗʚʘ ʪʘ ʦ-ʚʠ ʜʫʛ ɹʘʥʜʘ, ʥʘʡʙʽʣʴʰʽ ʩʝʨʝʜ ʷʢʠʭ 

ʌʣʦʨʝʩ, ʊʽʤʦʨ, ʉʝʨʘʤ, ʘ ʪʘʢʦʞ ʧʨʠʣʝʛʣʽ ʤʦʨʩʴʢʽ ʙʘʩʝʡʥʠ. ʅʘ ʧʽʚʥʦʯʽ ʦʙʣʘʩʪʽ ʨʦʟʤʽʱʝʥʘ 

ʇʽʚʥʽʯʥʦʽʥʜʦʥʝʟʽʡʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʦʭʦʧʣʶʻ ʦ-ʚʠ ʂʘʣʽʤʘʥʪʘʥ (ɹʦʨʥʝʦ), 

ʉʫʣʘʚʝʩʽ ʽ ʤʦʨʷ ï ʗʚʘʥʩʴʢʝ, ʉʫʣʘʚʝʩʽ, ʉʫʣʫ. ʆʜʥʝ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʫʟʘʛʘʣʴʥʝʥʴ 

ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ɯʥʜʦʥʝʟʽʾ ʥʘʣʝʞʠʪʴ ɺʘʥ-ɹʝʤʝʣʝʥʫ (van Bemmelen, R. W.  The 

Geology of Indonesia. The Hague: Government Printing Office, 1949), ʱʦ ʙʫʣʘ 

ʧʝʨʝʢʣʘʜʝʥʘ ʨʦʩʽʡʩʴʢʦʶ ʤʦʚʦʶ (1957). 
 

Rein van Bemmelen (1904-1984), ʜʘʥʩʴʢʠʡ ʛʝʦʣʦʛ, ʦʜʠʥ ʟ ʥʘʡʚʽʜʦʤʽʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʛʝʦʣʦʛʽʾ 

ɯʥʜʦʥʝʟʽʾ https://upload.wikimedia.org/wikipedia/commons/0/01/Rein_van_Bemmelen.jpg 

 

ʉʫʯʘʩʥʘ ʛʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ɯʥʜʦʥʝʟʽʡʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2.83 ʪʘ 2.94. 

ʉʪʨʘʪʠʛʨʘʬʽʷ. ʇʘʣʝʦʟʦʡ. ʅʘ ʦ. ʉʫʤʘʪʨʘ ʥʘʡʙʽʣʴʰ ʜʘʚʥʽʤʠ ʻ ʘʩʧʽʜʥʽ ʩʣʘʥʮʽ, ʢʚʘʨʮʠʪʠ, 

ʤʘʨʤʫʨʠʟʦʚʘʥʽ ʚʘʧʥʷʢʠ, ʱʦ ʨʦʟʢʨʠʪʽ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥ ʦʩʪʨʦʚʘ. ɼʘʚʥʽ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ 

ʪʘʢʦʞ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʂʘʣʽʤʘʥʪʘʥʫ. ʄʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʧʦʰʠʨʝʥʽ ʽ ʥʘ 

ʦ-ʚʘʭ ʉʫʣʘʚʝʩʽ ʽ ʉʝʨʘʤ. ɺʽʢ ʚʩʽʭ ʮʠʭ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ, ʷʢʽ ʫʤʦʚʥʦ ʚʽʜʥʦʩʷʪʴ ʜʦ ʢʦʤʧʣʝʢʩʫ 

ʬʫʥʜʘʤʝʥʪʫ, ʜʠʩʢʫʩʽʡʥʠʡ, ʡʤʦʚʽʨʥʦ ʧʘʣʝʦʟʦʡʩʴʢʠʡ. ʅʘ ʉʫʤʘʪʨʽ ʤʝʪʘʤʦʨʬʽʯʥʠʡ ʢʦʤʧʣʝʢʩ ʬʫʥʜʘʤʝʥʪʫ 

ʥʝʟʛʽʜʥʦ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʪʘ ʤʦʨʩʴʢʠʤʠ ʧʝʥʩʽʣʴʚʘʥʩʴʢʠʤʠ ʽ ʧʝʨʤʩʴʢʠʤʠ 

(ʬʫʟʫʣʽʥʽʜʦʚʠʤʠ) ʚʘʧʥʷʢʘʤʠ, ʟʘʛʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ, ʱʦ ʜʦʩʷʛʘʻ 1,0-1,5 ʢʤ. ʊʫʪ ʪʘʢʦʞ ʚʽʜʦʤʽ ʧʝʨʤʩʴʢʽ 

ʬʽʣʽʪʦʚʽ ʩʣʘʥʮʽ ʽ ʚʫʣʢʘʥʽʪʠ ʧʝʨʝʚʘʞʥʦ ʘʥʜʝʟʠʪʦʚʦʛʦ ʩʢʣʘʜʫ. ʋʥʽʢʘʣʴʥʽ ʨʦʟʨʽʟʠ ʧʝʨʤʽ, ʱʦʧʨʘʚʜʘ ʚ 

ʘʣʦʭʪʦʥʥʦʤʫ ʟʘʣʷʛʘʥʥʽ, ʚʽʜʦʤʽ ʥʘ ʦ. ʊʽʤʦʨ, ʜʝ ʦʧʠʩʘʥʽ ʨʠʬʦʛʝʥʥʽ ʚʘʧʥʷʢʠ ʟ ʙʘʛʘʪʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʢʦʨʘʣʽʚ, ʙʨʘʭʽʦʧʦʜ ʪʘ ʽʥʰʠʭ ʛʨʫʧ ʬʘʫʥʠ, ʪʦʚʱʠʥʦʶ ʜʦ 900 ʤ. ɺʦʥʠ ʣʝʞʘʪʴ ʥʘ ʧʝʨʤʩʴʢʠʭ ʛʣʠʥʠʩʪʠʭ 

ʩʣʘʥʮʷʭ (ʙʽʣʴʰʝ 1,0 ʢʤ), ʱʦ ʪʘʢʦʞ ʻ ʘʣʦʭʪʦʥʥʠʤʠ. 

 

 
ʈʠʩ. 2.83. ɻʝʦʣʦʛʽʷ ɯʥʜʦʥʝʟʽʾ 

https://upload.wikimedia.org/wikipedia/commons/3/3e/Geology_indonesia_map.jpg 

Cʉ BY 3.0 

https://upload.wikimedia.org/wikipedia/commons/0/01/Rein_van_Bemmelen.jpg
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ʄʝʟʦʟʦʡ. ɿʥʘʯʥʽ ʟʘ ʪʦʚʱʠʥʦʶ ʚʽʜʢʣʘʜʠ ʪʨʽʘʩʫ, ʱʦ ʩʢʣʘʜʝʥʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʽ ʛʣʠʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʧʦʰʠʨʝʥʽ ʥʘ ʦ. ʉʫʤʘʪʨʘ. ʇʨʦʪʝ ʥʘ ʦ. ʂʘʣʽʤʘʥʪʘʥ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʪʨʽʘʩʫ 

ʧʝʨʝʚʘʞʘʶʪʴ ʯʦʨʥʽ ʩʣʘʥʮʽ, ʘ ʫ ʚʝʨʭʥʽʡ ï ʣʘʚʠ ʽ ʪʫʬʠ. ʅʘ ʦ. ʊʽʤʦʨ ʫ ʩʢʣʘʜʽ ʪʨʽʘʩʫ ʧʦʰʠʨʝʥʽ ʚʘʧʥʷʢʠ ʽ 

ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʘʤʦʥʽʪʘʤʠ. ʊʦʚʱʠʥʘ ʪʨʽʘʩʫ ʤʽʥʣʠʚʘ ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1,0 ʜʦ 6,0 ʢʤ.  

ʖʨʩʴʢʽ ʽ ʢʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ʤʘʶʪʴ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʽ ʫʪʚʦʨʶʶʪʴ ʚʝʣʠʢʽ ʟʘ ʪʦʚʱʠʥʦʶ ʧʝʨʝʚʘʞʥʦ 

ʛʣʠʥʠʩʪʽ ʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʪʘ ʚʘʧʥʷʢʦʚʽ ʪʦʚʱʽ. ʅʘ ʦ. ʂʘʣʽʤʘʥʪʘʥ ʫ ʩʢʣʘʜʽ ʶʨʠ ʧʝʨʝʚʘʞʘʶʪʴ ʛʣʠʥʠʩʪʽ 

ʩʣʘʥʮʽ, ʘʨʛʽʣʽʪʠ, ʧʽʩʢʦʚʠʢʠ, ʢʦʥʛʣʦʤʝʨʘʪʠ, ʚʘʧʥʷʢʠ ʪʘ ʨʘʜʽʦʣʷʨʠʪʠ. ɰʭ ʪʦʚʱʠʥʘ ʜʦʩʷʛʘʻ 6,0-8,0 ʢʤ. 

ʇʦʜʽʙʥʽ ʟʘ ʩʢʣʘʜʦʤ ʪʦʚʱʽ, ʘʣʝ ʟʥʘʯʥʦ ʤʝʥʰʦʾ ʪʦʚʱʠʥʠ (ʜʦ 1,0 ʢʤ), ʚʽʜʦʤʽ ʥʘ ʦ. ʊʽʤʦʨ ʪʘ ʽʥ. 

ʋ ʩʢʣʘʜʽ ʢʨʝʡʜʠ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʤʘʶʪʴ ʤʦʨʩʴʢʽ ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ, ʤʝʨʛʝʣʽ, ʚʘʧʥʷʢʠ ʽ ʨʘʜʽʦʣʷʨʠʪʠ. 

ɺʦʥʠ ʫ ʩʚʦʾʡ ʙʽʣʴʰʦʩʪʽ ʥʘʨʦʱʫʶʪʴ ʨʦʟʨʽʟʠ ʶʨʠ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʢʨʝʡʜʠ ʦ. ʉʫʤʘʪʨʘ  ʧʦʰʠʨʝʥʽ ʣʘʚʠ 

ʽ ʪʫʬʠ ʘʥʜʝʟʠʪʦʚʦʛʦ ʩʢʣʘʜʫ. ʊʦʚʱʠʥʘ ʢʨʝʡʜʠ ʥʘ ʦ-ʚʘʭ ʂʘʣʽʤʘʥʪʘʥ ʽ ʉʫʤʘʪʨʘ ï 3,5-4,5 ʢʤ. 

ʂʘʡʥʦʟʦʡ. ɺʝʨʭʠ ʢʨʝʡʜʠ ʽ ʧʘʣʝʦʛʝʥ ʽ ʤʽʦʮʝʥ ʂʘʣʽʤʘʥʪʘʥʫ ʫʪʚʦʨʶʶʪʴ ʛʽʛʘʥʪʩʴʢʫ ʟʘ ʪʦʚʱʠʥʦʶ 

ʬʣʽʰʝʚʫ ʪʦʚʱʫ. ʊʦʚʱʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʨʷʜ ʛʨʫʧ ï ʈʘʜʞʘʥʛ, ɹʘʨʘʤ, ɹʨʫʥʝʡ, ʇʣʘʪʦ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʜʦʩʷʛʘʻ 

ʪʦʚʱʠʥʠ ʚʽʜ 4,0 ʜʦ 10,0-15,0 ʢʤ. ʄʽʦʮʝʥ ʜʫʛʠ ɹʘʥʜʘ ʩʢʣʘʜʝʥʠʡ çʜʠʢʠʤè ʬʣʽʰʝʤ ʽ ʤʦʣʘʩʦʶ ʪʦʚʱʠʥʦʶ 

ʜʦ 3,8 ʢʤ. ʋ ʩʢʣʘʜʽ ʧʣʽʦʮʝʥ-ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʦʨʷʜ ʟ ʤʦʨʩʴʢʦʶ ʤʦʣʘʩʦʶ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ 

ʤʘʶʪʴ ʨʠʬʦʚʽ ʚʘʧʥʷʢʠ ʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʽʢʫ. ɸʢʪʠʚʥʝ ʨʠʬʦʫʪʚʦʨʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʚ ʥʘʰ 

ʯʘʩ.  

ʅʘ ʦ-ʚʘʭ ʉʫʤʘʪʨʘ, ʗʚʘ ʽ ʜʫʛʠ ɹʘʥʜʘ ʯʝʪʚʝʨʪʠʥʥʘ ʩʠʩʪʝʤʘ ʩʢʣʘʜʝʥʘ ʧʝʨʝʚʘʞʥʦ ʚʫʣʢʘʥʽʪʘʤʠ ʢʠʩʣʦʛʦ, 

ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ, ʪʦʚʱʠʥʦʶ ʜʦ 2,0 ʢʤ. ɺʫʣʢʘʥʽʯʥʽ ʩʧʦʨʫʜʠ ʛʨʫʧʫʶʪʴʩʷ ʫ ʛʽʛʘʥʪʩʴʢʫ 

ʜʫʛʫ, ʷʢʘ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʥʘ ʩʭʽʜ, ʫʪʚʦʨʶʻ ʨʽʟʢʠʡ ʜʫʛʦʧʦʜʽʙʥʠʡ ʚʠʛʠʥ. ʊʫʪ ʨʦʟʪʘʰʦʚʘʥʽ ʩʫʯʘʩʥʽ ʜʫʞʝ 

ʘʢʪʠʚʥʽ ʚʫʣʢʘʥʠ, ʩʝʨʝʜ ʷʢʠʭ ʚʫʣʢʘʥ ʂʨʘʢʘʪʘʫ, ʱʦ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʤʽʞ ʦ-ʚʘʤʠ ʉʫʤʘʪʨʘ ʽ ʗʚʘ, ʦʜʠʥ ʟ 

ʥʘʡʚʽʜʦʤʽʰʠʭ ʫ ʟʚôʷʟʢʫ ʟ ʡʦʛʦ ʢʘʪʘʩʪʨʦʬʽʯʥʠʤ ʚʠʚʝʨʞʝʥʥʷʤ ʚ 1883 ʨ. (ʨʠʩ. 2.84). 

 

 
 

ʈʠʩ. 2.84. ɺʠʚʝʨʞʝʥʥʷ ʂʨʘʢʘʪʘʫ (By Lithograph: Parker & Coward, Britain)  PD 

https://commons.wikimedia.org/w/index.php?curid=7696837  

 

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ʇʨʦʷʚʠ ʽʥʪʨʫʟʠʚʥʦʛʦ ʤʘʛʤʘʪʠʟʤʫ ʧʨʦʩʪʦʨʦʚʦ ʽ ʟʘ ʯʘʩʦʤ ʧʦʚôʷʟʘʥʽ ʟ 

ʚʫʣʢʘʥʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʄʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʬʫʥʜʘʤʝʥʪʫ ʧʨʦʥʠʟʘʥʽ ʽʥʪʨʫʟʽʷʤʠ ʜʽʘʙʘʟʽʚ ʽ 

https://commons.wikimedia.org/w/index.php?curid=7696837
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ʛʨʘʥʽʪʦʾʜʽʚ. ɿʥʘʯʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʙʘʪʦʣʽʪʠ ʨʦʟʤʽʱʝʥʽ ʥʘ ʦ. ʂʘʣʽʤʘʥʪʘʥ, ʜʝ ʚʦʥʠ ʤʘʶʪʴ ʡʤʦʚʽʨʥʦ 

ʧʽʟʥʴʦʧʝʨʤʩʴʢʦ-ʨʘʥʥʴʦʪʨʽʘʩʦʚʠʡ ʚʽʢ 

ʉʧʘʣʘʭʠ ʤʘʛʤʘʪʠʟʤʫ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʧʦʯʘʪʢʫ ʶʨʠ, ʢʦʣʠ ʥʘ ʉʫʤʘʪʨʽ ʽ ʟʘʭʽʜʥʦʤʫ ʂʘʣʽʤʘʥʪʘʥʽ 

ʩʬʦʨʤʫʚʘʣʠʩʴ ʜʘʡʢʠ ʽ ʩʠʣʠ ʤʽʢʨʦʜʽʦʨʠʪʽʚ ʽ ʜʽʦʨʠʪʦʚʠʭ ʧʦʨʬʽʨʠʪʽʚ. ʖʨʩʴʢʽ ʽʥʪʨʫʟʽʾ ʢʠʩʣʦʛʦ ʽ ʣʫʞʥʦʛʦ 

ʩʢʣʘʜʫ ʚʽʜʦʤʽ ʫ ʟʘʭʽʜʥʦʤʫ ʂʘʣʽʤʘʥʪʘʥʽ. ʅʘ ʩʝʨʝʜʠʥʫ ʢʨʝʡʜʠ ʧʨʠʭʦʜʠʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʨʫʟʽʡ ʛʨʘʥʽʪʽʚ 

ʽ ʛʨʘʥʦʜʽʦʨʠʪʽʚ, ʷʢʽ ʥʘ ʉʫʤʘʪʨʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʥʘʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʢʦʥʪʘʢʪʦʚʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ. 

ʄʦʣʦʜʰʽ ʟʘ ʚʽʢʦʤ ʛʨʘʥʽʪʠ ʧʦʰʠʨʝʥʽ ʚʜʦʚʞ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʉʫʤʘʪʨʠ. ʎʝ ʩʠʥʦʨʦʛʝʥʥʽ ʽʥʪʨʫʟʽʾ, ʱʦ 

ʧʨʦʨʠʚʘʶʪʴ ʢʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʢʘʡʥʦʟʦʻʤ. ɹʘʪʦʣʽʪʠ, ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʥʽʪʘʤʠ ʽ 

ʜʽʦʨʠʪʘʤʠ, ʘʩʦʮʽʶʶʪʴ ʟ ʚʫʣʢʘʥʽʪʘʤʠ ʤʽʦʮʝʥʫ. ʅʘ ʦ. ʂʘʣʽʤʘʥʪʘʥ ʢʘʡʥʦʟʦʡʩʴʢʽ ʛʨʘʥʽʪʦʾʜʠ ʦʙôʻʜʥʫʶʪʴʩʷ 

ʚ ʽʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ ʇʽʨʽʥʛ (ʚʝʨʭʥʽʡ ʝʦʮʝʥ) ʽ ʂʘʣʫʣʦʥʛ (ʚʝʨʭʥʽʡ ʤʽʦʮʝʥ). ʇʣʽʦʮʝʥʦʚʠʡ ʛʨʘʥʽʪʥʠʡ 

ʙʘʪʦʣʽʪ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʦʩʪʨʦʚʘ ʫʪʚʦʨʶʻ ʛ. ʂʽʥʘʙʘʣʫ (4101 ʤ). ɽʦʮʝʥʦʚʽ, ʧʣʽʦʮʝʥʦʚʽ ʪʘ ʤʽʦʮʝʥʦʚʽ 

ʽʥʪʨʫʟʽʾ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ ʧʦʰʠʨʝʥʽ ʪʘʢʦʞ ʥʘ ʦ-ʚʘʭ ʜʫʛʠ ɹʘʥʜʘ (ʦ. ʌʣʦʨʝʩ) ʪʘ ʥʘ ʦ. ʉʫʣʘʚʝʩʽ. ʆʩʦʙʣʠʚʽʩʪʶ 

ʤʘʛʤʘʪʠʟʤʫ ʦ. ʉʫʣʘʚʝʩʽ ʻ ʨʦʟʚʠʪʦʢ ʦʬʽʦʣʽʪʦʚʠʭ ʘʩʦʮʽʘʮʽʡ ʧʽʟʥʴʦʢʨʝʡʜʦʚʦ-ʨʘʥʥʴʦʧʘʣʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ, 

ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʮʝʩʘʤʠ, ʷʢʽ ʚʽʜʙʫʚʘʣʠʩʴ ʥʘ ʢʦʥʪʘʢʪʘʭ ʟ ʪʘʢ ʟʚʘʥʦʶ çʰʧʦʨʦʶ ʉʫʣʘ» ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʩʫʙʜʫʢʮʽʾ ʦʢʝʘʥʽʯʥʦʾ ʢʦʨʠ ʇʘʮʠʬʽʢʘ ʟʽ ʩʭʦʜʫ.  

ʊʝʢʪʦʥʽʢʘ. ʆʩʢʽʣʴʢʠ ɯʥʜʦʥʝʟʽʡʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ ʟʦʥʽ ʚʟʘʻʤʦʜʽʾ ʪʨʴʦʭ 

ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ï ɭʚʨʘʟʽʡʩʴʢʦʾ (ʉʫʥʜʘ), ɯʥʜʦʘʚʩʪʨʘʣʽʡʩʴʢʦʾ ʪʘ ʌʽʣʽʧʧʽʥʩʴʢʦʾ, ʾʾ ʪʝʢʪʦʥʽʢʘ ʜʫʞʝ ʩʢʣʘʜʥʘ 

ʽ ʪʨʘʢʪʫʻʪʴʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦ ʨʽʟʥʠʤʠ ʘʚʪʦʨʘʤʠ (Van Gorsel, 2018). ɿʦʢʨʝʤʘ, ʜʠʩʢʫʩʽʡʥʦʶ ʻ ʧʦʣʦʞʝʥʥʷ 

ʟʘʭʽʜʥʦʾ ʤʝʞʽ ʦʙʣʘʩʪʽ, ʜʝ ʚʠʜʽʣʷʻʪʴʩʷ ʪʘʢ ʟʚʘʥʘ çʰʧʦʨʘ ʉʫʣʫè. ʅʘ ʩʭʦʜʽ ʦ. ʉʫʣʘʚʝʩʽ ʚʦʥʘ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ 

ʟʥʘʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʦʬʽʦʣʽʪʽʚ ʪʘ ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ. ʉʭʽʜʥʽʰʝ ʨʦʟʪʘʰʦʚʘʥʽ ʦ-ʚʠ ɹʘʥʛʘʡ ʽ ʉʫʣʫ, ʜʝ 

ʧʦʰʠʨʝʥʽ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʬʨʘʛʤʝʥʪʠ ʜʘʚʥʴʦʾ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʢʦʨʠ ɸʚʩʪʨʘʣʽʾ.  

ʇʽʚʜʝʥʥʘ ʤʝʞʘ ɿʦʥʜʩʴʢʦ-ɹʘʥʜʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʧʽʜʢʨʝʩʣʝʥʘ ʘʢʪʠʚʥʦʶ ʟʦʚʥʽʰʥʴʦʶ 

ʚʫʣʢʘʥʽʯʥʦʶ ʜʫʛʦʶ (ʉʫʥʜʘ-ɹʘʥʜʘ), ʷʢʘ ʫʪʚʦʨʶʻ ʚʝʣʠʯʝʟʥʫ ʚʠʧʫʢʣʫ ʥʘ ʩʭʽʜ ʽ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʣʽʥʽʡʥʫ ʟʦʥʫ 

(ʨʠʩ. 2.85). 

 
 

ʈʠʩ. 2.85. ʊʝʢʪʦʥʽʢʘ ʜʫʛʠ ɹʘʥʜʘ CC BY-SA 3.0  

https://en.wikipedia.org/wiki/File:Banda_Arc_tectonic_map.jpg 

ɼʫʛʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʘʨʘʣʝʣʴʥʦ ʾʡ ʛʣʠʙʦʢʦʚʦʜʥʠʤʠ ʞʦʣʦʙʘʤʠ ï ʗʚʘʥʩʴʢʠʤ, 

ʊʽʤʦʨʩʴʢʠʤ, ʉʝʨʘʤ. ɺʦʥʘ ʻ ʪʠʧʦʚʦʶ ʟʦʥʦʶ ɿʘʚʘʨʠʮʴʢʦʛʦ-ɹʝʥʴʦʬʘ, ʧʦ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʥʘ 
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ʩʫʙʜʫʢʮʽʷ ʣʽʪʦʩʬʝʨʠ. ʎʝ ʩʝʡʩʤʦʘʢʪʠʚʥʘ ʟʦʥʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʘʩʪʠʤʠ ʟʝʤʣʝʪʨʫʩʘʤʠ ʟ ʦʩʝʨʝʜʢʘʤʠ, 

ʱʦ ʨʦʟʤʽʱʝʥʽ ʥʘ ʛʣʠʙʠʥʘʭ ʚʽʜ 30 ʜʦ 100 ʢʤ. ɿ ʧʽʚʥʦʯʽ ʾʾ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʧʘʨʘʣʝʣʴʥʽ ʘʢʨʝʮʽʡʥʽ ʟʦʥʠ, ʱʦ 

ʚʠʥʠʢʣʠ ʚ ʧʝʨʤʽ (ʦ. ʊʽʤʦʨ) ʪʘ ʤʝʟʦʟʦʾ ʽ ʥʘ ʧʽʚʥʦʯʽ ʦʙʤʝʞʝʥʽ ʤʝʪʘʤʦʨʬʽʯʥʠʤ ʧʦʷʩʦʤ ʟ ʬʨʘʛʤʝʥʪʘʤʠ 

ʦʙʜʫʢʦʚʘʥʠʭ ʦʬʽʦʣʽʪʽʚ. ʑʝ ʜʘʣʽ ʥʘ ʧʽʚʥʽʯ ʧʘʨʘʣʝʣʴʥʦ ʦʧʠʩʘʥʠʤ ʟʦʥʘʤ ʪʷʛʥʝʪʴʩʷ ʚʫʟʴʢʠʡ ʧʝʨʝʜʜʫʛʦʚʠʡ 

ʙʘʩʝʡʥ, ʷʢʠʡ ʟʦʢʨʝʤʘ ʦʭʦʧʣʶʻ ʧʨʦʛʠʥ ʧʽʚʥʽʯʥʦʾ ʉʫʤʘʪʨʠ, ʱʦ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʘ ʩʭʽʜ (çʨʫʭʣʠʚʠʡè ʰʝʣʴʬ). 

ɺʽʥ ʟʘʧʦʚʥʝʥʠʡ ʢʘʡʥʦʟʦʡʩʴʢʠʤ ʚʫʣʢʘʥʽʪʘʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ, ʛʣʠʥʘʤʠ ʽ ʛʣʠʥʠʩʪʠʤʠ ʚʘʧʥʷʢʘʤʠ, ʩʫʤʘʨʥʘ 

ʪʦʚʱʠʥʘ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ 5 ʢʤ. ʊʦʚʱʘ ʜʠʩʣʦʢʦʚʘʥʘ ʽ ʧʨʦʨʚʘʥʘ ʛʨʘʥʽʪʘʤʠ. ʅʘʡʧʽʚʥʽʯʥʽʰʝ ʨʦʟʤʽʱʝʥʘ 

ʚʥʫʪʨʽʰʥʷ ʚʫʣʢʘʥʽʯʥʘ ʜʫʛʘ (ʚʫʣʢʘʥʽʯʥʽ ʦʩʪʨʦʚʠ ɹʘʣʽ, ʌʣʦʨʝʩ ʪʽ ʽʥʰʽ) ʽ ʩʠʩʪʝʤʘ ʟʘʜʫʛʦʚʠʭ ʟʘʧʘʜʠʥ ï 

ʤʦʨʷ ɹʘʣʽ, ʌʣʦʨʝʥʩ, ɹʘʥʜʘ ʟ ʦʢʝʘʥʽʯʥʦʶ ʟʝʤʥʦʶ ʢʦʨʦʶ.   

ʊʝʢʪʦʥʽʢʘ ʦ. ʊʽʤʦʨ ʻ ʦʩʦʙʣʠʚʦ ʩʢʣʘʜʥʦʶ. ɿʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʪʫʪ ʤʘʶʪʴ ʥʘʩʫʚʥʽ ʩʪʨʫʢʪʫʨʠ ʟ 

ʦʬʽʦʣʽʪʦʚʠʤ ʤʝʣʘʥʞʝʤ ʽ ʦʣʽʩʪʦʩʪʨʦʤʘʤʠ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʪʘʢʘ ʩʪʨʫʢʪʫʨʘ ʦʙʫʤʦʚʣʝʥʘ ʢʦʣʽʟʽʻʶ 

ʥʝʚʫʣʢʘʥʽʯʥʦʾ ʜʫʛʠ ʟ ʘʚʩʪʨʘʣʽʡʩʴʢʦʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʶ ʦʢʨʘʾʥʦʶ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʩʪʠʩʥʝʥʥʷʤ (ʜʦ 200 ʢʤ) ʽ ʯʘʩʪʢʦʚʦʶ ʩʫʙʜʫʢʮʽʻʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʢʦʨʠ (ʜʦ 100 ʢʤ).  

ʇʽʚʥʽʯʥʦʽʥʜʦʥʝʟʽʡʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʦ-ʚʠ ʂʘʣʽʤʘʥʪʘʥ (ɹʦʨʥʝʦ), ʉʫʣʘʚʝʩʽ ʽ ʤʦʨʷ ʪ.ʟ. 

çʩʪʽʡʢʦʛʦ ʰʝʣʴʬʫè, ʱʦ ʨʦʟʜʽʣʷʶʪʴ, ʟʦʢʨʝʤʘ, ʦ-ʚʠ ʉʫʤʘʪʨʘ ʪʘ ʂʘʣʽʤʘʥʪʘʥ. ʉʠʩʪʝʤʘ ʧʦʙʫʜʦʚʘʥʘ 

ʨʽʟʥʦʚʽʢʦʚʠʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʙʣʦʢʘʤʠ (ʪʝʨʝʡʥʘʤʠ) ʛʦʥʜʚʘʥʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʅʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ 

ʯʘʩʪʠʥʘ ʦ. ʉʫʤʘʪʨʘ ʨʦʟʤʽʱʫʶʪʴʩʷ ʙʣʦʢʠ, ʚʽʜʜʽʣʝʥʽ ʚʽʜ ɻʦʥʜʚʘʥʠ ʱʝ ʫ ʜʝʚʦʥʽ-ʨʘʥʥʽʡ ʧʝʨʤʽ. ʆ. 

ʂʘʣʽʤʘʥʪʘʥ (ɹʦʨʥʝʦ) ʧʦʙʫʜʦʚʘʥʠʡ ʛʦʥʜʚʘʥʩʴʢʠʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʙʣʦʢʘʤʠ, ʚʽʜʜʽʣʝʥʠʤʠ ʚʽʜ 

ɻʦʥʜʚʘʥʠ ʫ ʧʽʟʥʴʦʤʫ ʪʨʽʘʩʽ-ʶʨʽ. ʅʘʡʤʦʣʦʜʰʽ ʙʣʦʢʠ ʨʦʟʤʽʱʝʥʽ ʥʘ ʧʽʚʥʽʯ ʚʽʜ ʟʘʧʘʜʠʥʠ ʤʦʨʷ ɹʘʥʜʘ ʽ 

ʚʠʥʠʢʣʠ ʚ ʢʘʡʥʦʟʦʾ ʪʘ ʻ ʯʘʩʪʠʥʘʤʠ ʅʦʚʦʾ ɻʚʽʥʝʾ.  

ʂʦʞʝʥ ʟ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʙʣʦʢʽʚ ʩʢʣʘʜʝʥʠʡ ʪʝʢʪʦʥʽʯʥʠʤʠ ʟʦʥʘʤʠ, ʷʢʽ ʚʠʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʢʨʝʮʽʾ. 

ʊʘʢ, ʥʘ ʟʘʭʦʜʽ ʦ. ʂʘʣʽʤʘʥʪʘʥ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ ʚʠʜʽʣʷʶʪʴ ʬʫʥʜʘʤʝʥʪ, ʩʢʣʘʜʝʥʠʡ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ʧʝʨʤʽ ʽ ʪʨʽʘʩʫ ʪʘ ʩʫʙʰʠʨʦʪʥʽ ʟʦʥʠ ʂʫʯʽʥʛ (ʰʝʣʴʬʦʚʽ ʚʽʜʢʣʘʜʠ ʤʝʟʦʟʦʶ), ʉʽʙʫ (ʬʣʽʰ ʚʝʨʭʥʴʦʾ 

ʢʨʝʡʜʠ-ʝʦʮʝʥʫ ʟ ʦʬʽʦʣʽʪʦʚʠʤʠ ʘʩʦʮʽʘʮʽʷʤʠ), ʄʽʨʽ (ʦʩʘʜʦʚʽ ʢʦʤʧʣʝʢʩʠ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ-ʧʣʽʦʮʝʥʫ ʙʝʟ 

ʦʟʥʘʢ ʤʘʛʤʘʪʠʟʤʫ). ʄʝʪʘʤʦʨʬʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʦ. ʉʫʣʘʚʝʩʽ ʟʽ ʩʭʦʜʫ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʦʬʽʦʣʽʪʦʚʠʤ ʤʝʣʘʥʞʝʤ 

ʢʨʝʡʜʦʚʦ-ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ, ʱʦ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʥʝʦʛʝʥʦʚʠʤʠ ʤʦʣʘʩʘʤʠ. ʉʫʙʰʠʨʦʪʥʠʡ ʣʽʚʠʡ ʟʩʫʚ 

ʉʫʣʘ-ʉʦʨʦʥʛ ʦʙʤʝʞʫʻ ʟ ʧʽʚʜʥʷ çʰʧʦʨʫ ʉʫʣʫè. ʁʦʛʦ ʘʤʧʣʽʪʫʜʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 900 ʢʤ.  

ɻʣʠʙʦʢʦʚʦʜʥʽ (4,5-5,5 ʢʤ) ʟʘʧʘʜʠʥʠ ʉʫʣʫ ʽ ʉʫʣʘʚʝʩʽ (ʎʝʣʝʙʝʩ) ʨʦʟʤʽʱʝʥʽ ʥʘ ʥʦʚʦʫʪʚʦʨʝʥʠʡ (ʝʦʮʝʥ- 

ʤʽʦʮʝʥʦʚʽʡ) ʦʢʝʘʥʽʯʥʦʡ ʟʝʤʥʽʡ ʢʦʨʽ. ɺʦʜʥʦʯʘʩ, ʗʚʘʥʩʴʢʝ ʤʦʨʝ ʻ ʧʝʨʝʢʨʠʪʦʶ ʤʦʨʩʴʢʠʤʠ ʚʦʜʘʤʠ 

ʯʘʩʪʠʥʦʶ ʧʽʟʥʴʦʤʝʟʦʟʦʡʩʴʢʦ-ʢʘʡʥʦʟʦʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʉʫʥʜʘ. 

ɯʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ɸʣʴʧʽʡʩʴʢʦ-ɻʽʤʘʣʘʡʩʴʢʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʫ. 

ʈʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʩʝʨʝʜʝʥʥʥʽ ʤʘʩʠʚʠ, ʬʨʘʛʤʝʥʪʠ ʷʢʠʭ ʧʨʠʩʫʪʥʽ ʫ ʤʝʞʘʭ ʧʦʷʩʫ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʜʝʩʪʨʫʢʮʽʾ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʢʦʥʪʠʥʝʥʪʫ ʈʦʜʽʥʷ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʥʠʢ ʛʽʧʦʪʝʪʠʯʥʠʡ ʦʢʝʘʥ 

ʇʨʦʪʦʪʝʪʽʩ. ʌʨʘʛʤʝʥʪʠ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʩʪʨʫʢʪʫʨ ʚʽʜʦʤʽ ʚ ɸʣʴʧʘʭ, ɹʘʣʘʢʘʥʽʜʘʭ, 

ɼʦʙʨʫʜʞʽ, ʄʽʟʽʡʩʴʢʽʡ ʧʣʠʪʽ, ʉʪʝʧʦʚʦʤʫ ʂʨʠʤʫ, ʇʝʨʝʜʢʘʚʢʘʟʟʽ, ʇʘʤʽʨʽ, ʊʽʙʝʪʽ, ʂʫʥʴʣʫʥʽ ʽ ʎʽʥʴʣʽʥʽ ʪʘ 

ɯʥʜʦʩʽʥʽʜʘʭ. ɺʝʣʠʯʝʟʥʽ ʪʝʨʠʪʦʨʽʾ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʾ ʽ ʥʘ ʧʦʯʘʪʢʫ ʢʝʤʙʨʽʶ ʧʦʢʨʠʚʘʣʠʩʴ ʤʽʣʢʦʚʦʜʥʠʤʠ 

ʰʝʣʴʬʦʚʠʤʠ ʯʘʩʪʦ ʝʚʘʧʦʨʠʪʦʚʠʤʠ ʙʘʩʝʡʥʘʤʠ, ʚʦʜʥʦʯʘʩ ʬʨʘʛʤʝʥʪʠ ʜʘʚʥʴʦʾ ʦʢʝʘʥʽʯʥʦʾ ʢʦʨʠ (ʦʬʽʦʣʽʪʠ) 

ʪʨʘʧʣʷʶʪʴʩʷ ʣʠʰʝ ʟʨʽʜʢʘ.  

ʗʢʱʦ ʽʩʥʫʚʘʥʥʷ ʇʨʦʪʦʪʝʪʽʩʫ ʩʫʤʥʽʚʥʝ, ʪʦ ʦʢʝʘʥ ʇʘʣʝʦʪʝʪʽʩ ʧʨʠʩʫʪʥʽʡ ʥʘ ʚʩʽʭ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ 

ʨʝʢʦʥʩʪʨʫʢʮʽʷʭ. ɺʽʥ ʚʠʥʠʢ ʚ ʨʘʥʥʴʦʤʫ ʧʘʣʝʦʟʦʾ ʽ ʨʦʟʚʠʚʘʚʩʷ ʜʦ ʧʦʯʘʪʢʫ ʤʝʟʦʟʦʶ, ʨʦʟʤʽʱʫʶʯʠʩʴ ʫ 

ʚʠʛʣʷʜʽ ʰʠʨʦʢʦʾ ʟʘʪʦʢʠ ʤʽʞ ʃʘʚʨʫʩʽʻʶ (ɭʚʨʘʤʝʨʠʢʦʶ) ʽ ɻʦʥʜʚʘʥʦʶ. ʇʘʣʝʦʟʦʡʩʴʢʽ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ 

ʽ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ (ʪʝʨʝʡʥʠ), ʷʢʽ ʫʪʚʦʨʠʣʠʩʴ ʥʘ ʥʘ ʦʝʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʇʘʣʝʦʪʝʪʽʩʫ, ʚʽʜʦʤʽ ʚ ʇʽʨʝʥʝʷʭ, 

ɸʣʴʧʘʭ, ʂʘʨʧʘʪʘʭ, ʉʪʝʧʦʚʦʤʫ ʂʨʠʤʫ, ɼʦʥʙʘʩʽ ʽ ʇʝʨʝʜʢʘʚʢʘʟʟʽ ʪʘ ɿʘʢʘʩʧʽʾ (ʄʘʥʛʠʰʣʘʢ, ʬʫʥʜʘʤʝʥʪʠ 

ʉʢʽʬʩʴʢʦʾ ̔  ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʦʾ ʤʦʣʦʜʠʭ ʧʣʘʪʬʦʨʤ), ʇʽʚʥʽʯʥʽʡ ɸʥʘʪʦʣʽʾ, ʇʽʚʥʽʯʥʦʤʫ ɯʨʘʥʽ, ɸʬʛʘʥʽʩʪʘʥʽ 

ʇʘʤʽʨʽ, ʂʫʥʴʣʫʥʽ ʪʘ ʎʽʥʴʣʽʥʽ. ʉʫʪʫʨʥʽ ʟʦʥʠ ʇʘʣʝʦʪʝʪʽʩʫ ʚ ʘʟʽʪʘʪʩʴʢʽʡ ʯʘʩʪʠʥʽ ʧʦʷʩʫ ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 

2.43.  

ʅʘʧʨʠʢʽʥʮʽ ʧʘʣʝʦʟʦʶ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʛʝʨʮʠʥʩʴʢʦʛʦ ʦʨʦʛʝʥʝʟʫ ʽ ʟʘʢʨʠʪʪʷ ʦʢʝʘʥʫ ʈʝʾʢʫʤ, ʚʠʥʠʢʘʻ 

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪ ʇʘʥʛʝʷ. ʅʘ ʧʦʯʘʪʢʫ ʤʝʟʦʟʦʶ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʜʝʩʪʨʫʢʮʽʷ ʇʘʥʛʝʾ ʟ ʧʦʷʚʦʶ ʥʦʚʦʛʦ 

ʦʢʝʘʥʫ ï ʄʝʟʦʪʝʪʽʩ, ʷʢʠʡ ʚʽʜʜʽʣʷʚʩʷ ʚʝʣʠʢʠʤ ʤʘʩʠʚʦʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʢʦʨʠ ʚʽʜ ʇʘʣʝʦʪʝʪʽʩʫ. ʎʷ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʘ ʢʦʨʘ ʫʪʚʦʨʠʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʢʦʣʶʚʘʥʥʷ ʚʽʜ ɻʦʥʜʚʘʥʠ ʚʝʣʠʢʠʭ ʟʘ ʨʦʟʤʽʨʘʤʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʙʣʦʢʽʚ ï ʤʽʢʨʦʢʦʥʪʠʥʝʥʪʽʚ, ʥʘʡʙʽʣʴʰʽ ʩʝʨʝʜ ʩʝʨʝʜ ʷʢʠʭ ï ɸʜʨʽʘʪʠʯʥʠʡ (ɸʜʨʽʷ), 

ɸʥʘʪʦʣʽʡʩʴʢʠʡ, ʎʝʥʪʨʘʣʴʥʦʽʨʘʥʩʴʢʠʡ, ʎʝʥʪʨʘʣʴʥʦʘʬʛʘʥʩʴʢʠʡ, ʇʽʚʜʝʥʥʦʪʽʙʝʪʩʴʢʠʡ (ʃʭʘʩʘ) 

ʉʽʥʦʙʽʨʤʘʥʩʴʢʠʡ ʪʘ ɯʥʜʦʩʽʥʽʡʩʴʢʠʡ. ʄʝʟʦʪʝʪʽʩ ʟʘʢʨʠʚʩʷ ʜʦ ʩʝʨʝʜʠʥʠ ʢʨʝʡʜʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 
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ʨʘʥʥʴʦʢʽʤʤʝʨʽʡʩʴʢʦʾ (ʽʥʜʦʩʽʥʽʡʩʴʢʦʾ), ʧʽʟʥʴʦʢʽʤʤʝʨʽʡʩʴʢʦʾ (ʷʥʴʰʘʥʩʴʢʦʾ) ʪʘ ʘʚʩʪʨʽʡʩʴʢʦʾ ʬʘʟ 

ʤʝʟʦʟʦʡʩʴʢʦʾ ʩʢʣʘʜʯʘʪʦʩʪʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʠʣʠʩʴ ʣʘʥʮʶʛʠ ɯʥʜʦʩʽʥʽʜ ʪʘ ʩʬʦʨʤʫʚʘʚʩʷ ʚʝʣʠʢʠʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʙʣʦʢ, ʚʽʜʦʤʠʡ ʧʽʜ ʥʘʟʚʦʶ ʉʫʥʜʘʣʝʥʜ, ʷʢʠʡ ʧʨʠʻʜʥʘʚʩʷ ʜʦ ɭʚʨʘʟʽʡʩʴʢʦʾ ʣʽʪʦʩʬʝʨʥʦʾ 

ʧʣʠʪʠ. ʇʽʚʜʝʥʥʽʰʝ ʚʽʜ ʣʘʥʮʶʛʘ ʤʝʟʦʟʦʡʩʴʢʠʭ ʪʝʨʝʡʥʽʚ ʚʠʥʠʢ ʥʦʚʠʡ ʦʢʝʘʥ ï ʅʝʦʪʝʪʽʩ (ʊʝʪʽʩ). 

ɸʢʪʠʚʥʽ ʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ ʚ ʤʝʟʦʟʦʾ ʚʽʜʙʫʚʘʣʠʩʴ ʽ ʽʥʰʠʭ ʯʘʩʪʠʥʘʭ ʧʦʷʩʫ ï ʚ ʉʝʨʝʜʥʴʦʟʝʤʥʦʤʦʨôʾ, 

ɻʽʨʩʴʢʦʤʫ ʂʨʠʤʫ, ʂʘʚʢʘʟʽ, ʇʘʤʽʨʽ, ʊʽʙʝʪʽ. ʊʘʢ, ʫ ʨʘʥʥʽʡ ʢʨʝʡʜʽ ʚʽʜʙʫʣʦʩʴ ʨʦʟʢʨʠʪʪʷ ɹʽʩʢʘʡʩʴʢʦʾ ʟʘʪʦʢʠ, 

ʘ ʘʚʩʪʨʽʡʩʴʢʘ ʬʘʟʘ ʢʽʤʤʝʨʽʡʩʴʢʦʛʦ ʦʨʦʛʝʥʝʟʫ ʧʨʠʟʚʝʣʘ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʝʣʠʢʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʢʨʠʚʽʚ ʫ 

ʉʭʽʜʥʠʭ ɸʣʴʧʘʭ, ɺʥʫʪʨʽʰʥʽʭ ʂʘʨʧʘʪʘʭ, ɹʘʣʢʘʥʽʜʘʭ. ʏʘʩʪʦ ʮʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʨʝʛʽʦʥʘʣʴʥʠʤ 

ʤʝʪʘʤʦʨʬʽʟʤʦʤ. ɺʦʜʥʦʯʘʩ, ʥʘ ʩʭʦʜʽ ʧʦʷʩʫ ʚ ʩʝʨʝʜʠʥʽ ʢʨʝʡʜʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩʽʚ ʩʫʙʜʫʢʮʽʾ ʫʪʚʦʨʠʚʩʷ 

ʨʷʜ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʠʭ ʧʦʷʩʽʚ, ʟʦʢʨʝʤʘ ʇʘʤʽʨʦ-ʂʘʨʘʢʦʨʫʤʩʴʢʠʡ, ʊʨʘʥʩʛʽʤʘʣʘʡʩʴʢʠʡ ʪʘ ʽʥʰʽ.  

ʊʝʪʽʩ (ʅʝʦʪʝʪʽʩ) ʨʦʟʚʠʚʘʚʩʷ ʧʨʦʪʷʛʦʤ ʘʣʴʧʽʡʩʴʢʦʛʦ ʝʪʘʧʫ ʥʝʨʽʚʥʦʤʽʨʥʦ. ɸʣʴʧʽʡʩʴʢʠʡ ʦʨʦʛʝʥʝʟ 

ʚʢʣʶʯʘʻ ʚʠʜʽʣʝʥʽ ʱʝ ɻ. ʐʪʽʣʝ (Stille, 1924) ʥʘʡʚʘʞʣʠʚʽʰʽ ʬʘʟʠ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ï ʣʘʨʘʤʽʡʩʴʢʫ (ʧʽʟʥʷ 

ʢʨʝʡʜʘ), ʧʽʨʝʥʝʡʩʴʢʫ (ʨʫʙʽʞ ʝʦʮʝʥ-ʦʣʽʛʦʮʝʥ), ʰʪʠʨʽʡʩʴʢʫ (ʤʽʦʮʝʥ), ʘʪʪʠʯʥʫ (ʤʽʦʮʝʥ-ʧʣ̔ʦʮʝʥʫ), 

ʚʘʣʘʩʴʢʫ (ʧʣʝʡʩʪʦʮʝʥ), ʽ ʪʨʠʚʘʻ ʜʦʪʝʧʝʨ. ʇʨʦʪʷʛʦʤ ʮʴʦʛʦ ʯʘʩʫ ʥʘ ʤʽʩʮʽ ʦʢʝʘʥʫ ʅʝʦʪʝʪʽʩ ʚʠʥʠʢʣʠ 

ʥʘʡʚʘʞʣʠʚʽʰʽ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ʧʦʷʩʫ ï ʇʽʨʝʥʝʾ, ɸʣʴʧʠ, ɹʝʪʠʜʠ, ɼʠʥʘʨʽʜʠ, ɽʣʣ̔ ʥʽʜʠ, ɹʘʣʢʘʥʽʜʠ, 

ɸʧʝʥʥʽʥʠ, ʂʘʨʧʘʪʠ ʇʦʥʪʠʜʠ, ʊʘʚʨ, ɻʽʨʩʴʢʠʡ ʂʨʠʤ ʽ ɺʝʣʠʢʠʡ ʂʘʚʢʘʟ, ʂʦʧʝʪ-ɼʘʛ, ɽʣʴʙʫʨʩ, ʆʤʘʥ, 

ɿʘʛʨʦʩ, ʄʘʢʨʘʥ, ʉʫʣʝʡʤʘʥ, ɻʽʤʘʣʘʾ, ɸʨʘʢʘʥ-ʁʦʤʘ, ɿʦʥʜʩʴʢʦ-ɹʘʥʜʩʴʢʘ ʜʫʛʘ.  

ɺʠʥʠʢʥʝʥʥʷ ɻʽʤʘʣʘʾʚ ʽ ʊʽʙʝʪʫ ʧʦʷʩʥʶʻʪʴʩʷ ʢʦʣʽʟʽʻʶ ɯʥʜʽʡʩʴʢʦʾ ʽ ɭʚʨʘʟʽʡʩʴʢʦʾ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ, ʱʦ 

ʚʽʜʙʫʚʘʣʘʩʴ ʧʦʯʠʥʘʶʯʠ ʟ ʨʘʥʥʴʦʛʦ ʝʦʮʝʥʫ. ɿʘʛʨʦʩ ʫʪʚʦʨʠʚʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʣʽʟʽʾ ɸʨʘʚʽʡʩʴʢʦʾ ʽ 

ɭʚʨʘʟʽʡʩʴʢʦʾ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ. ʉʫʙʜʫʢʮʽʷ ʦʢʝʘʥʽʯʥʦʾ ʢʦʨʠ ʅʝʦʪʝʪʽʩʫ ʫ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤʘʭ 

ʧʨʦʷʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʦʬʽʦʣʽʪʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʙʽʣʴʰ ʚʠʚʯʝʥʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʂʽʧʨʽ ʽ ʚ 

ʆʤʘʥʩʴʢʠʭ ʛʦʨʘʭ. ʌʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʯʘʩʪʦ-ʧʦʢʨʠʚʥʠʭ ʩʧʦʨʫʜ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʚʠʥʠʢʥʝʥʥʷʤ ʩʠʩʪʝʤʠ 

ʨʠʬʪʽʚ ʪʘ ʨʦʟʚʠʪʢʦʤ ʩʧʨʝʜʠʥʛʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ɸʣʞʠʨʦ-ʇʨʦʚʘʥʩʴʢʦʛʦ, ʊʠʨʝʥʩʴʢʦʛʦ ʤʦʨʽʚ, ʟʘʧʘʜʠʥ 

ʏʦʨʥʦʛʦ ʤʦʨʷ ʪʘ ʇʽʚʜʝʥʥʦʢʘʩʧʽʡʩʴʢʦʾ ʟ ʦʢʝʘʥʽʯʥʦʶ ʪʘ ʩʫʙʦʢʝʘʥʽʯʥʦʶ ʟʝʤʥʦʶ ʢʦʨʦʶ. ʎʽ ʞ ʧʨʦʮʝʩʠ, ʱʦ 

ʚʠʷʚʠʣʠʩʴ ʥʝʟʘʚʝʨʰʝʥʠʤʠ, ʧʨʠʟʚʝʣʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʫ ʤʽʦʮʝʥʽ ɽʛʝʡʩʴʢʦʾ, ʇʘʥʦʥʩʴʢʦʾ ʪʘ 

ʊʨʘʥʩʽʣʴʚʘʥʩʴʢʦʾ ʟʘʧʘʜʠʥ. ʇʨʠ ʮʴʦʤʫ, ʨʦʟʢʨʠʪʪʷ ɸʣʞʠʨʦ-ʇʨʦʚʘʥʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʧʦʷʩʥʶʻʪʴʩʷ 

ʚʽʜʨʠʚʦʤ ʚʽʜ ʩʫʯʘʩʥʦʛʦ ʧʽʚʜʝʥʥʦʛʦ ʫʟʙʝʨʝʞʞʷ ʌʨʘʥʮʽʾ ʂʦʨʩʽʢʦ-ʉʘʨʜʽʥʩʴʢʦʛʦ ʙʣʦʢʫ ʪʘ ʧʦʚʦʨʦʪʦʤ ʡʦʛʦ 

ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ. ʅʘʧʨʠʢʽʥʮʽ ʤʽʦʮʝʥʫ ʚʽʜʙʫʣʘʩʴ ʘʢʪʠʚʽʟʘʮʽʷ ʤʘʛʤʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʨʠʬʪʦʚʦʾ 

ʩʠʩʪʝʤʠ ɸʜʝʥʩʴʢʦʾ ʟʘʪʦʢʠ ʽ ʏʝʨʚʦʥʦʛʦ ʤʦʨʷ, ʘ ʪʘʢʦʞ ʫʪʚʦʨʝʥʥʷ ʪʨʘʥʩʬʦʨʤʥʦʛʦ ʨʦʟʣʦʤʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʄʝʨʪʚʝ ʤʦʨʝ. ɸʨʘʚʽʡʩʴʢʘ ʧʣʠʪʘ ʽ ʤʽʢʨʦʢʦʥʪʠʥʝʥʪ ɸʜʨʽʷ (ɸʧʫʣʽʷ) ʚʽʜʽʛʨʘʚʘʣʠ ʨʦʣʴ ʽʥʜʝʥʪʦʨʽʚ 

(ʞʦʨʩʪʢʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʙʣʦʢʽʚ), ʧʝʨʝʤʽʱʝʥʥʷ ʷʢʠʭ ʚʠʢʣʠʢʘʣʦ ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʫʚʥʠʭ ʪʘ ʦʨʦʢʣʽʥʥʠʭ 

ʩʪʨʫʢʪʫʨ. 

ɺ ʩʝʨʝʜʠʥʽ ʧʽʟʥʴʦʛʦ ʤʽʦʮʝʥʫ (ʙʣʠʟʴʢʦ 6 ʄʘ) ʫʪʚʦʨʠʣʘʩʴ ɹʝʪʩʴʢʦ-ʈʠʬʩʴʢʘ ʜʫʛʘ, ʷʢʘ ʚʽʜʦʢʨʝʤʠʣʘ 

ʉʝʨʝʜʟʝʤʥʝ ʤʦʨʝ ʚʽʜ ɸʪʣʘʥʪʠʢʠ. ʈʽʟʢʝ ʧʘʜʽʥʥʷ ʨʽʚʥʷ ʤʦʨʷ ʪʘ ʘʨʽʜʥʠʡ ʢʣʽʤʘʪ ʚʠʢʣʠʢʘʣʠ ʪ.ʟ. ʤʝʩʽʥʩʢʫ 

ʢʨʠʟʫ, ʱʦ ʧʨʦʷʚʠʣʘʩʴ ʫ ʚʠʤʠʨʘʥʥʽ ʙʽʦʪʠ ʪʘ ʥʘʢʦʧʠʯʝʥʥʶ ʝʚʘʧʦʨʠʪʽʚ ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʙʘʩʝʡʥʫ. 

ʋ ʩʫʯʘʩʥʫ ʝʧʦʭʫ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʘʢʪʠʚʥʽ ʪʝʢʪʦʥʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʚʫʣʢʘʥʽʯʥʦʶ ʪʘ, ʦʩʦʙʣʠʚʦ, ʩʝʡʩʤʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. ɺ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʦʷʩʫ ʥʘʡʤʘʩʰʪʘʙʥʽʰʽ 

ʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʂʘʣʘʙʨʽʡʩʴʢʽʡ ʪʘ ɽʣʣʽʥʩʴʢʽʡ, ʫ ʩʭʽʜʥʽʡ ʡʦʛʦ ʯʘʩʪʠʥʽ ï ʚ ʄʘʢʨʘʥʩʴʢʽʡ ʽ 

ɿʦʥʜʩʴʢʽʡ ʟʦʥʘʭ ʩʫʙʜʫʢʮʽʾ.  

 

ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ. ɺ ɸʣʴʧʽʡʩʴʢʦ-ɻʽʤʘʣʘʡʩʴʢʦʤʫ ʧʦʷʩʽ ʟʦʩʝʨʝʜʞʝʥʽ ʚʝʣʠʢʽ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽ ʪʘ 

ʩʦʣʝʥʦʩʥʽ ʙʘʩʝʡʥʠ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʨʫʜʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʇʦʢʣʘʜʠ ʥʘʬʪʠ ʽ ʛʘʟʫ ʧʦʚôʷʟʘʥʽ 

ʟ ʧʝʨʝʚʘʞʥʦ ʟ ʤʦʣʘʩʦʚʠʤʠ ʧʝʨʝʜʛʽʨʩʴʢʠʤʠ ʧʨʦʛʠʥʘʤʠ ʽ ʚʥʫʪʨʽʰʥʽʤʠ ʟʘʧʘʜʠʥʘʤʠ. ɺʠʜʽʣʷʶʪʴ 

ʇʽʨʝʥʝʡʩʴʢʫ, ɸʧʝʥʥʽʥʩʴʢʫ, ʇʝʨʝʜʘʣʴʧʽʡʩʴʢʫ, ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦ-ɹʘʣʢʘʥʩʴʢʫ, ʉʝʨʝʜʥʴʦʟʝʤʥʦʤʦʨʩʴʢʫ, 

ʇʝʨʝʜʢʘʚʢʘʟʴʢʫ, ɿʘʢʘʚʢʘʟʴʢʫ, ʄʝʩʦʧʦʪʘʤʩʴʢʫ (ʙʘʩʝʡʥ ʇʝʨʩʴʢʦʾ ʟʘʪʦʢʠ), ɯʥʜʦʥʝʟʽʡʩʴʢʫ, ɯʥʜʦʢʠʪʘʡʩʴʢʫ 

ʪʘ ʽʥʰʽ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽ ʧʨʦʚʽʥʮʽʾ. ʅʘʡʙʘʛʘʪʰʘ ʚʫʛʣʝʚʦʜʥʷʤʠ ï ʄʝʩʦʧʦʪʘʤʩʴʢʘ ʥʘʬʪʦʛʘʟʦʥʦʩʥʘ 

ʧʨʦʚʽʥʮʽʷ, ʜʝ ʚʽʜʢʨʠʪʽ ʛʽʛʘʥʪʩʴʢʽ ʟʘ ʟʘʧʘʩʘʤʠ ʨʦʜʦʚʠʱʘ ʚʫʛʣʝʚʦʜʥʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʂʽʨʢʫʢ, ɸˇʘ-ɼʞʘʨʽ, ʇʘʨʩ 

ʪʘ ʽʥ. ɺʦʥʘ ʨʦʟʤʽʱʝʥʘ ʚ ʘʩʠʤʝʪʨʠʯʥʦʤʫ ʧʨʦʛʠʥʽ, ʱʦ ʚʠʥʠʢ ʫ ʟʦʥʽ ʚʟʘʻʤʦʜʽʾ ɸʨʘʚʽʡʩʴʢʦʾ ʯʘʩʪʠʥʠ 

ɸʬʨʠʢʘʥʦ-ɸʨʘʚʽʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʟ ɸʣʴʧʽʡʩʴʢʦ-ɻʽʤʘʣʘʡʩʴʢʠʤ ʧʦʷʩʦʤ. ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʨʝʛʽʦʥʘʤʠ, 

ʱʦ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ɸʣʴʧʽʡʩʴʢʦ-ɻʽʤʘʣʘʡʩʴʢʦʛʦ ʧʦʷʩʫ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ, ʻ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ ʪʘ 

ɸʟʦʚʩʴʢʦ-ʏʦʨʥʦʤʦʨʩʴʢʠʡ ʙʘʩʝʡʥ.  

ʅʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-ʨʘʥʥʴʦʢʝʤʙʨʽʡʩʴʢʽ ʩʦʣʝʥʦʩʥʽ ʢʦʤʧʣʝʢʩʠ ʧʦʰʠʨʝʥʽ ʚ ʘʟʽʘʪʩʴʢʽʡ ʯʘʩʪʠʥʽ ʧʦʷʩʫ 

(ɯʨʘʥ, ʇʘʢʠʩʪʘʥ ʪʘ ʽʥʰʽ ʢʨʘʾʥʠ). ɺ ʜʝʷʢʠʭ ʨʘʡʦʥʘʭ ɿʘʛʦʨʦʩʫ ʷʜʨʘ ʩʦʣʷʥʦʢʫʧʦʣʴʥʠʭ ʩʪʨʫʢʪʫʨ 



173 
 

ʧʨʦʥʠʢʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʶ. ɸʤʫʜʘʨôʾʥʩʴʢʠʡ ʩʦʣʝʥʦʩʥʠʡ ʙʘʩʝʡʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ 

ʯʘʩʪʠʥʽ ʇʽʚʜʝʥʥʦʪʫʨʘʥʩʴʢʦʾ ʧʣʠʪʠ (ɸʤʫʜʘʨôʾʥʩʴʢʘ ʽ ɸʬʛʘʥʦ-ʊʘʜʞʠʮʴʢʘ ʟʘʧʘʜʠʥʠ) ʪʘ ʤʽʩʪʠʪʴ 

ʚʝʨʭʥʴʦʶʨʩʴʢʽ ʨʦʜʦʚʠʱʘ ʢʘʣʽʡʥʠʭ ʩʦʣʝʡ. ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʡ ʩʦʣʝʥʦʩʥʠʡ ʙʘʩʝʡʥ ʨʦʟʤʽʱʝʥʠʡ ʚ ʋʢʨʘʾʥʽ. 

ɺ ʥʝʦʛʝʥʽ ʪʫʪ ʟʦʩʝʨʝʜʞʝʥʽ ʚʝʣʠʢʽ ʟʘʧʘʩʠ ʢʘʤôʷʥʦʾ ʽ ʢʘʣʽʡʥʦʾ ʩʦʣʝʡ (ʉʪʝʙʥʠʮʴʢʝ ʨʦʜʦʚʠʱʝ) ʪʘ 

ʩʘʤʦʨʦʜʥʦʾ ʩʽʨʢʠ (ʈʦʟʜʦʣʴʩʴʢʝ ʨʦʜʦʚʠʱʝ). ʋ ɿʘʭʽʜʥʦʤʫ ʉʝʨʝʜʟʝʤʥʦʤʦʨôʾ ʩʦʣʝʥʦʩʥʽ ʪʦʚʱʽ ʧʨʠʫʨʦʯʝʥʽ 

ʜʦ ʤʝʩʽʥʽʶ (ʤʽʦʮʝʥ). ɺ ɻʨʘʥʘʜʩʴʢʽʡ ʟʘʧʘʜʠʥʽ ʪʫʪ ʚʠʷʚʣʝʥʦ ʨʦʜʦʚʠʱʝ ʮʝʣʝʩʪʠʥʫ. ʉʫʯʘʩʥʠʡ ʩʦʣʝʥʦʩʥʠʡ 

ʙʘʩʝʡʥ ï ʄʝʨʪʚʝ ʤʦʨʝ ʢʦʥʮʝʥʪʨʫʻ ʛʽʛʘʥʪʩʴʢʽ ʦʙʩʷʛʠ ʨʦʟʩʦʣʽʚ.  

ʅʘʡʚʘʞʣʠʚʽʰʽ ʨʦʜʦʚʠʱʘ ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ ʨʦʟʤʽʱʝʥʽ ʚ  ɿʦʥʛʫʣʜʘʮʴʢʦʤʫ ʚʫʛʽʣʴʥʦʤʫ ʙʘʩʝʡʥʽ 

(ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʘ ʊʫʨʝʯʯʠʥʘ). ʇʨʦʜʫʢʪʠʚʥʽ ʧʣʘʩʪʠ, ʱʦ ʪʫʪ ʨʦʟʨʦʙʣʷʶʪʴʩʷ, ʣʦʢʘʣʽʟʦʚʘʥʽ ʫ ʚʽʜʢʣʘʜʘʭ 

ʢʘʨʙʦʥʫ. ʋʥʽʢʘʣʴʥʝ ʨʦʜʦʚʠʱʝ ʘʥʪʨʘʮʠʪʽʚ ʪʘ ʥʘʧʽʚʘʥʪʨʘʮʠʪʽʚ ï ʂʫʘʥʛ-ʁʝʥ (ɺôʻʪʥʘʤ) ʧʨʠʫʨʦʯʝʥʝ ʜʦ 

ʚʝʨʭʥʴʦʛʦ ʪʨʽʘʩʫ. ʋ ʚʽʜʢʣʘʜʘʭ ʢʘʡʥʦʟʦʶ ʤʽʩʪʠʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʙʫʨʦʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ ʚ ʨʽʟʥʠʭ 

ʯʘʩʪʠʥʘʭ ʧʦʷʩʫ. 

ʋʪʚʦʨʝʥʥʷ ʨʫʜʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʚʽʜʙʫʚʘʣʦʩʴ ʧʨʦʪʷʛʦʤ ʜʦʢʝʤʙʨʽʡʩʴʢʦʾ, ʛʝʨʮʠʥʩʴʢʦʾ, 

ʢʽʤʤʝʨʽʡʩʴʢʦʾ ʪʘ ʘʣʴʧʽʡʩʴʢʦʾ ʤʽʥʝʨʘʛʝʥʽʯʥʠʭ ʝʧʦʭ. ɺʽʜʧʦʚʽʜʥʦ ʚʦʥʠ ʪʷʞʽʶʪʴ ʜʦ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʽ 

ʛʝʨʮʠʥʩʴʢʠʭ ʩʝʨʝʜʠʥʥʠʭ ʤʘʩʠʚʽʚ (ʤʽʢʨʦʢʦʥʪʠʥʝʥʪʽʚ) ʪʘ ʢʽʤʤʝʨʽʡʩʴʢʠʭ ʽ ʘʣʴʧʽʡʩʴʢʠʭ ʩʢʣʘʜʯʘʩʪʠʭ 

ʩʠʩʪʝʤ. ʇʨʠ ʮʴʦʤʫ ʜʦʢʝʤʙʨʽʡʩʴʢʽ ʽ ʛʝʨʮʠʥʩʴʢʽ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ, ʱʦ ʨʦʟʤʽʱʫʶʪʴʩʷ ʩʝʨʝʜ ʤʦʣʦʜʠʭ 

ʩʢʣʘʜʯʘʩʪʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʟʘʟʥʘʣʠ ʩʫʪʪʻʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʨʝʟʫʣʴʪʘʪʽ ʘʢʪʠʚʽʟʘʮʽʾ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʤʝʟʦʟʦʾ ʪʘ ʢʘʡʥʦʟʦʾ.  

ʋ ʉʭʽʜʥʦʤʫ ʉʝʨʝʜʥʴʦʟʝʤʥʦʤʦʨôʾ (ʂʘʨʧʘʪʩʴʢʦ-ɹʘʣʢʘʥʩʴʢʠʡ ʨʝʛʽʦʥ) ʟ ʜʦʢʝʤʙʨʽʡʩʴʢʠʤʠ ʪʘ 

ʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ ʈʦʜʦʧʩʴʢʦʛʦ, ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʪʘ ʽʥʰʠʭ ʤʘʩʠʚʽʚ ʧʦʚôʷʟʘʥʽ ʩʚʠʥʮʝʚʦ-

ʮʠʥʢʦʚʦ-ʢʦʣʯʝʜʘʥʥʽ, ʧʦʣʽʤʝʪʝʣʽʯʥʽ, ʟʘʣʽʟʦ-ʤʘʥʛʘʥʦʚʽ, ʟʦʣʦʪʦʨʫʜʥʽ ʪʘ ʰʝʻʣʽʪʦʚʽ ʨʦʜʦʚʠʱʘ. ɺ 

ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʦʜʘʭ ɺʝʣʠʢʦʛʦ ʂʘʚʢʘʟʫ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚʦʣʴʬʨʘʤʦʚʽ ʪʘ ʚʦʣʴʬʨʘʤ-ʤʦʣʽʙʜʝʥʦʚʽ 

(ʊʠʨʥʘʫʟ) ʨʦʜʦʚʠʱʘ. ʇʨʦʤʠʩʣʦʚʽ ʩʢʫʧʯʝʥʥʷ ʚʦʣʴʬʨʘʤʫ, ʤʽʜʽ, ʧʦʣʽʤʝʪʘʣʽʚ ʧʨʠʫʨʦʯʝʥʽ ʜʦ 

ɸʥʘʪʦʣʽʡʩʴʢʦʛʦ, ʎʝʥʪʨʘʣʴʥʦʽʨʘʥʩʴʢʦʛʦ ʪʘ ʎʝʥʪʨʘʣʴʥʦʘʬʛʘʥʩʴʢʦʛʦ ʩʝʨʝʜʠʥʥʠʭ ʤʘʩʠʚʽʚ. ʋʥʽʢʘʣʴʥʝ 

ʨʦʜʦʚʠʱʝ ʣʘʟʫʨʠʪʫ (ʉʘʨʠ-ʉʘʥˇ) ʤʽʩʪʠʪʴʩʷ ʚ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʤʘʨʤʫʨʘʭ ɻʽʥʜʫʢʫʰʫ. ʅʘ ʧʽʚʥʦʯʽ ʄôʷʥʤʠ 

(ʤʘʩʠʚ ʐʘʥ) ʜʦ ʚʫʣʢʘʥʦʛʝʥʥʠʭ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʧʨʠʫʨʦʯʝʥʦ ʧʦʣʽʤʝʪʘʣʽʯʥʝ ʨʦʜʦʚʠʱʝ ɹʘʫʜʚʽʥ. 

ʈʫʜʥʽ ʚʫʟʣʠ ʢʽʤʤʝʨʽʡʩʴʢʦʾ ʝʧʦʭʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ɺʝʣʠʢʦʤʫ ʪʘ ʄʘʣʦʤʫ ʂʘʚʢʘʟʽ. ɰʭ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʚôʷʟʫʻʪʴʩʷ ʟ ʤʝʟʦʟʦʡʩʴʢʠʤʠ ʤʘʛʤʘʪʠʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʎʝ ʤʽʜʥʦʢʦʣʯʝʜʘʥʥʽ, ʙʘʨʠʪ-ʧʦʣʽʤʝʪʘʣʽʯʥʽ 

ʪʘ ʢʦʙʘʣʴʪʦʚʽ (ɼʘʰʢʝʩʘʥ) ʨʦʜʦʚʠʱʘ. ʅʘ ʟʘʭʦʜʽ ʦ. ʂʘʣʽʤʘʥʪʘʥ ʟ ʤʝʟʦʟʦʡʩʴʢʠʤʠ ʛʨʘʥʽʪʘʤʠ ʘʩʦʮʽʶʶʪʴ 

ʨʦʜʦʚʠʱʘ ʟʦʣʦʪʘ. ʋ ʟʦʥʽ ʟʯʣʝʥʫʚʘʥʥʷ ɸʣʴʧʽʡʩʴʢʦ-ɻʽʤʘʣʘʡʩʴʢʦʛʦ ʪʘ ɿʘʭʽʜʥʦʪʠʭʦʦʢʝʘʥʩʴʢʦʛʦ 

ʩʢʣʘʜʯʘʩʪʠʭ ʧʦʷʩʽʚ ʣʦʢʘʣʽʟʦʚʘʥʽ ʧʦʨʬʽʨʠʪʦʚʽ ʤʽʜʥʦ-ʤʦʣʽʙʜʝʥʦʚʽ, ʤʽʜʥʦ-ʟʦʣʦʪʽ, ʩʢʘʨʥʦʚʽ ʩʚʠʥʮʝʚʦ-

ʮʠʥʢʦʚʽ ʨʦʜʦʚʠʱʘ. ʊʫʪ ʚʦʥʠ ʫʚôʷʟʫʶʪʴʩʷ ʟ ʷʥʴʰʘʥʩʴʢʠʤʠ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʠʤʠ ʧʦʜʽʷʤʠ. 

ʄʽʥʝʨʘʛʝʥʽʷ ʘʣʴʧʽʡʩʴʢʦʾ ʝʧʦʭʠ ʦʙʫʤʦʚʣʝʥʘ ʦʬʽʦʣʽʪʦʚʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʪʘ ʽʥʰʠʤʠ ʤʘʛʤʘʪʠʯʥʠʤʠ 

ʫʪʚʦʨʝʥʥʷʤʠ. ʆʬʽʦʣʽʪʦʚʽ ʢʦʤʧʣʝʢʩʠ ʚʤʽʱʫʶʪʴ ʨʦʜʦʚʠʱʘ ʭʨʦʤʽʪʽʚ (ɼʠʥʘʨʠʜʠ, ɽʣʽʥʽʜʠ, ʇʦʥʪʠʜʠ, 

ʊʘʚʨʠʜʠ, ʘ ʪʘʢʦʞ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ ɯʨʘʥʫ ʪʘ ʇʘʢʠʩʪʘʥʫ), ʤʽʜʽ (ʦ. ʂʽʧʨ), ʪʘʣʴʢʫ (ʇʽʨʝʥʝʾ, ɸʣʴʧʠ), 

ʘʟʙʝʩʪʫ (ɸʣʴʧʠ).  

ɿ ʧʽʟʥʴʦʢʨʝʡʜʦʚʠʤʠ ʚʫʣʢʘʥʽʪʘʤʠ ʽ ʩʫʙʚʫʣʢʘʥʽʯʥʠʤʠ ʽʥʪʨʫʟʽʤʠ ʧʦʚôʷʟʘʥʽ ʤʽʜʥʦʢʦʣʯʝʜʝʥʥʽ ʪʘ ʤʽʜʥʦ-

ʤʦʣʽʙʜʝʥʦʚʽ ʨʦʜʦʚʠʱʘ ɹʦʣʛʘʨʽʾ ʽ ɿʘʢʘʚʢʘʟʟʷ. ɺ ʇʽʨʝʥʝʷʭ ʨʦʟʤʽʱʫʻʪʴʩʷ ʦʜʥʝ ʟ ʥʘʡʙʽʣʴʰʠʭ ʨʦʜʦʚʠʱ 

ʨʪʫʪʽ (ɸʣʴʤʘʜʝʥ). ʈʪʫʪʥʽ ʪʘ ʩʫʨʤôʷʥʦ-ʨʪʫʪʥʽ ʨʦʜʦʚʠʱʘ ʦʙʫʤʦʚʣʝʥʽ ʢʘʡʥʦʟʦʡʩʴʢʠʤ ʤʘʛʤʘʪʠʟʤʦʤ 

ʇʽʚʥʽʯʥʠʭ ɸʧʝʥʥʽʥ (ʄʦʥʪʝ-ɸʤʽʪʝ). ɺ ʝʦʮʝʥʦʚʠʭ ʝʬʫʟʠʚʘʭ ʽ ʢʨʝʡʜʦʚʠʭ ʚʘʧʥʷʢʘʭ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ 

ɯʨʘʥʫ ʣʦʢʘʣʽʟʦʚʘʥʝ ʚʩʝʩʚʽʪʥʴʦ ʚʽʜʦʤʝ ʨʦʜʦʚʠʱʝ ʙʽʨʶʟʠ.  

ʄôʷʥʤʘ, ʊʘʾʣʘʥʜ, ʄʘʣʘʡʟʽʷ ʪʘ ɯʥʜʦʥʝʟʽʷ ʚʽʜʦʤʽ ʩʚʦʾʤʠ ʨʦʟʩʠʧʥʠʤʠ ʨʦʜʦʚʠʱʘʤʠ ʦʣʦʚʘ ʽ ʻ ʦʩʥʦʚʥʠʤʠ 

ʢʨʘʾʥʘʤʠ, ʱʦ ʧʦʩʪʘʚʣʷʶʪʴ ʢʦʥʮʝʥʪʨʘʪ ʢʘʩʠʪʝʨʠʪʫ ʥʘ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ.  

ʇʦʢʣʘʜʠ ʙʦʢʩʠʪʽʚ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʢʘʨʩʪʦʚʠʭ ʚʘʧʥʷʢʽʚ ɻʨʝʮʽʾ, ʌʨʘʥʮʽʾ, ɸʧʫʣʽʾ (ɯʪʘʣʽʾ). ɺʦʥʠ ʦʙôʻʜʥʘʥʽ 

ʚ ʉʝʨʝʜʥʴʦʟʝʤʥʦʤʦʨʩʴʢʫ ʙʦʢʩʠʪʦʥʦʩʥʫ ʧʨʦʚʽʥʮʽʶ. 
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2.4.4. ɿʘʭʽʜʥʦʪʠʭʦʦʢʝʘʥʩʴʢʠʡ ʩʢʣʘʜʯʘʩʪʠʡ ʧʦʷʩ  

ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʇʦʷʩ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʩʭʦʜʽ ɭʚʨʘʟʽʾ ʽ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʘ ʊʠʭʦʦʢʝʘʥʩʴʢʽʡ 

ʦʢʨʘʾʥʽ ɸʚʩʪʨʘʣʽʾ. ʅʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʚʽʜ ʉʭʽʜʥʦʛʦ ʉʠʙʽʨʫ ʧʦʷʩ ʚʢʣʶʯʘʻ ʚʝʣʠʢʽ ʛʽʨʩʴʢʽ ʭʨʝʙʪʠ ï 

ɺʝʨʭʦʷʥʩʴʢʠʡ, ʉʝʪʪʝ-ɼʘʙʘʥ, ʏʝʨʩʴʢʦʛʦ, ɸʥʶʡʩʴʢʠʡ ʪʘ ʽʥ. ʅʘ ʧʽʚʥʦʯʽ ʨʦʟʪʘʰʦʚʘʥʘ ʗʥʦ-ɯʥʜʽʛʽʨʩʴʢʘ ʽ 

ʂʦʣʠʤʩʴʢʘ ʥʠʟʦʚʠʥʠ. ɻʝʦʣʦʛʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʥʘ ʅʦʚʦʩʠʙʽʨʩʴʢʠʭ ʦʩʪʨʦʚʘʭ, ʦ. ɺʨʘʥʛʝʣʷ 

ʪʘ ʥʘ ʰʝʣʴʬʽ ʤʦʨʷ ʃʘʧʪʻʚʠʭ, ʉʭʽʜʥʦʩʠʙʽʨʩʴʢʦʛʦ ʪʘ ʏʫʢʦʪʩʴʢʦʛʦ. ɺʽʜ ʏʫʢʦʪʩʴʢʦʛʦ ʧ-ʚʘ ʥʘ ʧʽʚʜʝʥʴ 

ʨʦʟʪʘʰʦʚʘʥʝ ʂʦʨʷʮʴʢʝ ʥʘʛʽʨôʷ ʽ ʧ-ʽʚ ʂʘʤʯʘʪʢʘ. ʅʘ ʫʟʙʝʨʝʞʞʷ ʆʭʦʪʩʴʢʦʛʦ ʤʦʨʷ ʚʠʭʦʜʠʪʴ ʭʨ. ɼʞʫʛʜʞʫʨ, 

ʘ ʚ ʆʭʦʪʩʴʢʦʤʫ ʤʦʨʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ʦ. ʉʘʭʘʣʽʥ; ʚ ʩʚʦʶ ʯʝʨʛʫ ʆʭʦʪʩʴʢʝ ʤʦʨʝ ʚʽʜʜʽʣʝʥʦ ʚʽʜ ʊʠʭʦʛʦ ʦʢʝʘʥʫ 

ʚʫʣʢʘʥʽʯʥʦʶ ʜʫʛʦʶ ʂʫʨʽʣʴʩʴʢʠʭ ʦ-ʚʽʚ (ɺʝʣʠʢʝ ʽ ʄʘʣʝ ʧʘʩʤʘ). ʇʽʚʜʝʥʥʽʰʝ ʨʦʟʤʽʱʫʻʪʴʩʷ ʗʧʦʥʩʴʢʝ 

ʤʦʨʝ, ʱʦ ʦʤʠʚʘʻ ʟ ʙʦʢʫ ʤʘʪʝʨʠʢʘ ʧʽʜʥʽʞʞʷ ʭʨ. ʉʽʭʦʪʝ-ɸʣʽʥʴ, ʘ ʟʽ ʩʭʦʜʫ ʦʙʤʝʞʝʥʝ ʗʧʦʥʩʴʢʠʤʠ ʦ-ʤʠ 

(ʍʦʢʢʘʡʜʦ, ʍʦʥʩʶ, ʂʶʩʶ, ʉʽʢʦʢʫ ʪʘ ʽʥ. ). ʑʝ ʜʘʣʽ ʥʘ ʧʽʚʜʝʥʴ ʨʦʟʤʽʱʫʻʪʴʩʷ ʦ-ʚʠ ʈʶʢʶ, ʊʘʡʚʘʥʴ, 

ʍʘʡʥʘʥʴ, ʌʽʣʽʧʧʽʥʩʴʢʠʡ ʘʨʭʽʧʝʣʘʛ (ʟ ʥʘʡʙʽʣʴʰʠʤʠ ʦʩʪʨʦʚʘʤʠ ʃʫʩʦʥ, ʄʽʥʜʦʨʦ, ʉʝʙʫ, ʄʽʥʜʘʥʘʦ) ʪʘ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʘ ʧʨʠʙʝʨʝʞʥʘ ʯʘʩʪʠʥʘ ʂʠʪʘʶ. ʅʘ ʩʭʽʜ ʚʽʜ ʦ-ʚʽʚ ʈʶʢʶ ʨʦʟʪʘʰʦʚʘʥʝ ʉʭʽʜʥʦʢʠʪʘʡʩʴʢʝ 

ʤʦʨʝ, ʌʽʣʽʧʧʽʥʠ ʚʽʜʜʽʣʝʥʽ ʚʽʜ ʤʘʪʝʨʠʢʘ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʠʤ ʤʦʨʝʤ, ʘ ʥʘ ʩʭʦʜʽ ʚʽʜ ʘʨʭʽʧʝʣʘʛʫ ʨʦʟʤʽʱʝʥʝ 

ʌʽʣʽʧʧʽʥʩʴʢʝ ʤʦʨʝ. ɼʣʷ ʪʠʭʦʦʢʝʘʥʩʴʢʦʾ ʦʢʨʘʾʥʠ ɭʚʨʘʟʽʾ ʭʘʨʘʢʪʝʨʥʽ ʩʫʯʘʩʥʽ ʽʥʪʝʥʩʠʚʥʽ ʪʝʢʪʦʥʽʯʥʽ ʽ 

ʤʘʛʤʘʪʠʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʦʷʩʥʶʶʪʴʩʷ ʘʢʪʠʚʥʠʤ ʨʫʭʦʤ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ. ɺʫʣʢʘʥʽʯʥʽ ʜʫʛʠ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʘʜʫʛʦʚʠʤʠ ʙʘʩʝʡʥʘʤʠ ʪʘ ʛʣʠʙʦʢʦʚʦʜʥʠʤʠ ʞʦʣʦʙʘʤʠ. ʅʘ ʩʭʽʜʥʽʡ ʦʢʨʘʾʥʽ 

ʌʽʣʽʧʧʽʥʩʴʢʦʛʦ ʤʦʨʷ ʚʟʜʦʚʞ ʄʘʨʽʘʥʩʴʢʠʭ ʦ-ʚʽʚ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘʡʛʣʠʙʰʠʡ ʥʘ ɿʝʤʣʽ ʄʘʨʽʘʥʩʴʢʠʡ ʞʦʣʦʙ 

(ʟʘ ʦʧʫʙʣʽʢʦʚʘʥʠʤʠ ʚʠʤʽʨʘʤʠ ʦʢʝʘʥʽʯʥʝ ʜʥʦ ʪʫʪ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʛʣʠʙʠʥʽ 10 920 ʤ ʥʠʞʯʝ ʨʽʚʥʷ ʦʢʝʘʥʫ).  

ʆʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ. ʅʘʡʜʘʚʥʽʰʽ ʝʣʝʤʝʥʪʠ ʧʦʷʩʫ ï ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʽ ʢʘʣʝʜʦʥʩʴʢʽ 

ʪʝʨʝʡʥʠ ʂʘʪʘʟʽʾ ʪʘ ʧʘʣʝʦʟʦʾʜʠ ʦ. ʍʘʡʥʘʥʴ, ʤʝʟʦʟʦʾʜʠ ɺʝʨʭʦʷʥʦ-ʏʫʢʦʪʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ, ʧʽʟʥʽ 

ʤʝʟʦʟʦʾʜʠ ʊʘʡʛʘʥʦʩʴʢʦ-ʂʦʨʷʮʴʢʦʾ ʽ ʉʽʭʦʪʝ-ɸʣʽʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩʪʝʤ. ʅʘʡʙʽʣʴʰʽ ʪʝʨʠʪʦʨʽʾ ʚ ʤʝʞʘʭ 

ʧʦʷʩʫ ʟʘʡʥʷʪʽ ʘʣʴʧʽʡʩʴʢʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʂʦʨʷʮʴʢʦ-ʂʘʤʯʘʪʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ 

ʦʙʣʘʩʪʴ (ʂʦʨʷʮʴʢʝ ʥʘʛʽʨôʷ, ʂʘʤʯʘʪʢʘ, ʂʫʨʽʣʠ ʽ ʟʘʧʘʜʠʥʘ ʆʭʦʪʩʴʢʦʛʦ ʤʦʨʷ), ʉʘʭʘʣʽʥʦ-ʍʦʢʢʘʡʜʩʴʢʘ 

ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ, ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʗʧʦʥʩʴʢʠʭ ʦʩʪʨʦʚʽʚ ʟ ʟʘʧʘʜʠʥʘʤʠ ʗʧʦʥʩʴʢʦʛʦ ʽ 

ʉʭʽʜʥʦʢʠʪʘʡʩʴʢʦʛʦ ʤʦʨʽʚ, ʦ. ʊʘʡʚʘʥʴ ʪʘ ʟʘʧʘʜʠʥʘ ʇʽʚʜʝʥʥʦʢʠʪʘʡʩʴʢʦʛʦ ʤʦʨʷ, ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ 

ʌʽʣʽʧʧʽʥʩʴʢʠʭ ʦʩʪʨʦʚʽʚ ʪʘ ʌʽʣʽʧʧʽʥʩʴʢʘ ʟʘʧʘʜʠʥʘ. 

ʇʨʦʪʷʛʦʤ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ ʧʦʷʩ ʬʦʨʤʫʚʘʚʩʷ ʚ ʫʤʦʚʘʭ ʘʢʪʠʚʥʦʾ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʦʢʨʘʾʥʠ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʦʩʪʨʽʚʥʠʭ ʜʫʛ ʪʘ ʽʥʰʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʻʜʥʘʥʥʷ (ʘʢʨʝʮʽʾ) ʾʭ ʜʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʤʘʩʠʚʽʚ. ʇʨʠ ʮʴʦʤʫ, ʝʣʝʤʝʥʪʠ, ʱʦ ʣʝʞʘʪʴ ʙʣʠʞʯʝ ʜʦ ʢʦʥʪʠʥʝʥʪʽʚ, ʫʪʚʦʨʠʣʠʩʴ 

ʧʘʣʝʦʟʦʾ ʽ ʤʝʟʦʟʦʾ, ʘ ʪʽ, ʱʦ ʨʦʟʤʽʱʫʶʪʴʩʷ ʩʭʽʜʥʽʰʝ, ï ʫ ʧʽʟʥʴʦʤʫ ʤʝʟʦʟʦʾ-ʢʘʡʥʦʟʦʾ. ʉʭʽʜʥʘ ʧʝʨʠʬʝʨʽʷ 

ʧʦʷʩʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ ʛʨʘʥʽʪʦʫʪʚʦʨʝʥʥʷʤ, ʩʫʯʘʩʥʠʤ ʤʘʛʤʘʪʠʟʤʦʤ ʽ ʩʝʡʩʤʽʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ. ɿʘ ʥʦʚʠʤʠ ʜʘʥʠʤʠ ɿʘʭʽʜʥʦʪʠʭʦʦʢʝʥʩʴʢʠʡ ʧʦʷʩ ʻ ʢʦʣʘʞʝʤ ʪʝʨʝʡʥʽʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ (ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʩʝʨʝʜʠʥʥʠʭ ʤʘʩʠʚʽʚ), ʬʨʘʛʤʝʥʪʽʚ ʜʘʚʥʽʭ ʧʘʩʠʚʥʠʭ ʦʢʨʘʾʥ, ʚʫʣʢʘʥʽʯʥʠʭ 

ʦʩʪʨʽʚʥʠʭ ʜʫʛ, ʟʘʜʫʛʦʚʠʭ ʽ ʧʝʨʝʜʜʫʛʦʚʠʭ ʙʘʩʝʡʥʽʚ, ʦʢʨʘʾʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʜʫʛ, ʘʢʨʝʮʽʡʥʠʭ ʧʨʠʟʤ, 

ʪʫʨʙʽʜʽʪʥʠʭ ʙʘʩʝʡʥʽʚ ʪʨʘʥʩʬʦʨʤʥʠʭ ʦʢʨʘʾʥ (ʍʘʥʯʫʢ, ʨʝʜ., 2006).  

ɺ ʩʪʨʫʢʪʫʨʽ ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʫ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʢʨʘʡʦʚʠʤ ʚʫʣʢʘʥʽʯʥʠʤ (ʚʫʣʢʘʥʦ-

ʧʣʫʪʦʥʽʯʥʠʤ) ʧʦʷʩʘʤ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʧʨʦʪʷʞʥʽʰʠʡ ï ʨʘʥʥʴʦʢʨʝʡʜʦʚʠʡ ɿʘʭʽʜʥʦʘʟʽʘʪʩʴʢʠʡ ʚʫʣʢʘʥʦ-

ʧʣʫʪʦʥʽʯʥʠʡ ʧʦʷʩ, ʱʦ ʟ ʧʝʨʝʨʚʘʤʠ ʧʨʦcʪʷʛʘʻʪʴʩʷ ʚʽʜ ʏʫʢʦʪʢʠ, ʯʝʨʝʟ ʉʽʭʦʪʝ-ɸʣʽʥʴ, ʇʽʚʜʝʥʥʫ ʂʦʨʝʶ ʜʦ 

ʂʘʪʘʟʽʾ.  
ɻʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʤʘʶʪʴ ʪʨʠʚʘʣʫ ʽʩʪʦʨʽʶ. ɺʠʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʧʦʯʘʪʢʦʚʝ 

ʚʠʚʯʝʥʥʷ ʥʘʣʝʞʠʪʴ ʥʘʪʫʨʘʣʽʩʪʫ ʧʦʣʴʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʗ.ʉ. ʏʝʨʩʴʢʦʤʫ, ʥʘ ʯʝʩʪʴ ʷʢʦʛʦ ʥʘʟʚʘʥʦ 

ʛʽʨʩʴʢʠʡ ʭʨʝʙʝʪ. 

 

ɺʝʨʭʦʷʥʦ-ʏʫʢʦʪʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʥʘ ʩʭʦʜʽ ʦʙʤʝʞʝʥʘ ʆʭʦʪʩʴʢʦ-ʏʫʢʦʪʩʴʢʠʤ ʚʫʣʢʘʥʦ-

ʧʣʫʪʦʥʽʯʥʠʤ ʧʦʷʩʦʤ, ʥʘ ʟʘʭʦʜʽ ï ʉʠʙʽʨʩʴʢʦʶ ʧʣʘʪʬʦʨʤʦʶ. ɹʝʨʝʛʦʚʘ ʣʽʥʽʷ ʤʦʨʽʚ ʃʘʧʪʻʚʠʭ, 

ʉʭʽʜʥʦʩʠʙʽʨʩʴʢʦʛʦ ʽ ʏʫʢʦʪʩʴʢʦʛʦ ʥʘ ʧʽʚʥʦʯʽ ʥʘ ʻ ʛʨʘʥʠʮʝʶ ʦʙʣʘʩʪʽ, ʦʩʢʽʣʴʢʠ ʦʩʪʘʥʥʷ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʘ 

ʰʝʣʴʬʽ ʮʠʭ ʤʦʨʽʚ ʨʘʟʦʤ ʟ ʅʦʚʦʩʠʙʽʨʩʴʢʠʤʠ ʦʩʪʨʦʚʘʤʠ, ʦ. ɺʨʘʥʛʝʣʷ ʪʘ ʽʥʰʠʤʠ ʦʩʪʨʦʚʘʤʠ. 

ɺ ʩʪʨʫʢʪʫʨʽ ʦʙʣʘʩʪʽ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʪʝʢʪʦʥʽʯʥʽ ʝʣʝʤʝʥʪʠ: ʂʦʣʠʤʦ-ʆʤʦʣʦʥʩʴʢʠʡ, ʏʫʢʦʪʩʴʢʠʡ, ʽ 

ʆʭʦʪʩʴʢʠʡ ʨʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʪʝʨʝʡʥʠ), ɺʝʨʭʦʷʥʦ-ʂʦʣʠʤʩʴʢʘ 

(ʗʥʦ-ʂʦʣʠʤʩʴʢʘ) ʽ ʅʦʚʦʩʠʙʽʨʩʴʢʦ-ʏʫʢʦʪʩʴʢʘ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ. ʅʘ ʩʭʽʜ ʚʽʜ ʨ. ɸʣʜʘʥ ʚʠʜʽʣʷʶʪʴʩʷ 

ʧʝʨʝʭʽʜʥʽ ʟ ʉʠʙʽʨʩʴʢʦʶ ʧʣʘʪʬʦʨʤʦʶ ʩʢʣʘʜʯʘʩʪʽ ʟʦʥʠ ï ʉʝʪʪʝ-ɼʘʙʘʥʩʴʢʘ ʽ ʇʽʚʜʝʥʥʦʚʝʨʭʦʷʥʩʴʢʘ. ʅʘ 

ʧʽʚʥʦʯʽ ʚʠʜʽʣʷʻʪʴʩʷ ʛʽʧʦʪʝʪʠʯʥʘ ɻʽʧʝʨʙʦʨʝʡʩʴʢʘ ʝʧʽʛʨʝʥʚʽʣʴʩʢʘ ʧʣʘʪʬʦʨʤʘ (ɸʨʢʪʠʜʘ). ʅʦʚʦʩʠʙʽʨʩʴʢʦ-
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ʏʫʢʦʪʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʯʘʩʪʠʥʘ ʇʦʣʷʨʥʦʛʦ ʧʦʷʩʫ, ʱʦ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʘ 

ɸʣʷʩʮʽ ʽ ʂʘʥʘʜʩʴʢʦʤʫ ɸʨʢʪʠʯʥʦʤʫ ʘʨʭʽʧʝʣʘʟʽ. ʆʭʦʪʩʴʢʦ-ʏʫʢʦʪʩʴʢʠʡ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʠʡ ʧʦʷʩ 

ʚʽʜʜʽʣʷʻ ɺʝʨʭʦʷʥʦ-ʏʫʢʦʪʩʴʢʫ ʩʢʣʘʜʯʘʩʪʫ ʦʙʣʘʩʪʴ ʚʽʜ ʂʦʨʷʮʴʢʦ-ʂʘʤʯʘʪʩʴʢʦʾ. 
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ʉʪʨʘʪʠʛʨʘʬʽʷ. ʅʠʞʥʽʡ ʜʦʢʝʤʙʨʽʡ ʩʢʣʘʜʘʻ ʂʦʣʠʤʦ-ʆʤʦʣʦʥʩʴʢʠʡ ʪʘ 

ʆʭʦʪʩʴʢʠʡ ʩʝʨʝʜʠʥʥʽ ʤʘʩʠʚʠ, ʷʢʽ ʡʤʦʚʽʨʥʦ ʻ ʬʨʘʛʤʝʥʪʘʤʠ ʉʠʙʽʨʩʴʢʦʾ 

ʧʣʘʪʬʦʨʤʠ, ʽ ʤʘʶʪʴ ʩʭʦʞʠʡ ʟ ʥʝʶ ʧʽʟʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʦ-ʧʘʣʝʦʟʦʡʩʴʢʠʡ 

ʧʣʘʪʬʦʨʤʥʠʡ ʯʦʭʦʣ. ʏʫʢʦʪʩʴʢʠʡ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ ʪʘ ʚʠʭʦʜʠ ʨʘʥʥʴʦʛʦ 

ʜʦʢʝʤʙʨʽʶ ʥʘ ʦ. ɺʝʣ. ʃʷʭʦʚʩʴʢʠʡ, ʦ. ɺʨʘʥʛʝʣʷ, ʘʨʭʽʧʝʣʘʟʽ ɼʝ-ʃʦʥʛʘ ʻ 

ʬʨʘʛʤʝʥʪʘʤʠ ʬʫʥʜʘʤʝʥʪʫ ʛʽʧʦʪʝʪʠʯʥʦʾ ɻʽʧʝʨʙʦʨʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʷʢʫ ʟʘʨʘʟ 

ʯʘʩʪʽʰʝ ʥʘʟʠʚʘʶʪʴ ɸʨʢʪʠʜʘ.  

ɼʦʢʝʤʙʨʽʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ ʂʦʣʠʤʦ-ʆʤʦʣʦʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʫʪʚʦʨʶʻ 

ʆʤʦʣʦʥʩʴʢʝ, ʖʢʘʛʠʨʩʴʢʝ, ʉʝʣʝʥʥʷʭʩʴʢʝ, ɸʣʘʟʝʡʩʴʢʝ ʧʽʜʥʷʪʪʷ, ʜʝ ʚʽʥ ʚʠʚʯʝʥʠʡ ʥʘʡʜʝʪʝʣʴʥʽʰʝ. ɺ 

ʧʨʦʤʽʞʢʘʭ ʤʽʞ ʧʽʜʥʷʪʪʷʤʠ ʜʦʢʝʤʙʨʽʡ ʟʘʥʫʨʝʥʠʡ ʥʘ ʛʣʠʙʠʥʽ 2-4 ʢʤ, ʘ ʚ ʤʝʞʘʭ ʭʨʝʙʪʽʚ ʏʝʨʩʴʢʦʛʦ ʽ 

ʇʦʣʦʫʩʥʦʤʫ ï ʜʦ 10-12 ʢʤ. 

ʆʤʦʣʦʥʩʴʢʝ ʧʽʜʥʷʪʪʷ (ʤʘʩʠʚ) ʧʦʙʫʜʦʚʘʥʝ ʢʨʠʩʪʘʣʦʩʣʘʥʮʷʤʠ, ʛʥʝʡʩʘʤʠ, ʘʤʬʽʙʦʣʽʪʘʤʠ, ʤʽʛʤʘʪʠʪʘʤʠ 

ʟ ʧʨʦʰʘʨʢʘʤʠ ʢʘʣʴʮʠʬʽʨʽʚ ʝʦʘʨʭʝʶ (4,8-3,7 Ga) ʪʦʚʱʠʥʦʶ ʜʦ 3 ʢʤ. ʅʘ ʆʭʦʪʩʴʢʦʤʫ ʤʘʩʠʚʽ ʘʨʭʝʡʩʴʢʽ 

ʫʪʚʦʨʝʥʥʷ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʦʭʦʪʩʴʢʠʡ ʢʦʤʧʣʝʢʩ, ʱʦ ʩʢʣʘʜʝʥʠʡ ʛʥʝʡʩʘʤʠ, ʢʚʘʨʮʠʪʘʤʠ ʽ ʛʦʥʜʠʪʘʤʠ, 

ʤʘʨʤʫʨʘʤʠ ʽ ʢʘʣʴʮʠʬʽʨʘʤʠ. ʇʘʣʝʦʧʨʦʪʝʨʦʟʦʡ (ʜʦ 5 ʢʤ) ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʢʪʠʥʦʣʽʪʦʚʠʤʠ, ʭʣʦʨʠʪʦʚʠʤʠ, 

ʝʧʽʜʦʪ-ʭʣʦʨʠʪʦʚʠʤʠ ʩʣʘʥʮʷʤʠ, ʤʝʪʘʘʥʜʝʟʠʪʘʤʠ ʟ ʣʽʥʟʘʤʠ ʤʘʨʤʫʨʽʚ, ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʽ 

ʤʝʪʘʢʦʥʛʣʦʤʝʨʘʪʽʚ.  

ʈʘʥʥʴʦʜʦʢʝʤʙʨʽʡʩʴʢʽ ʧʦʨʦʜʠ ʥʝʟʛʽʜʥʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʧʦʤʽʨʥʦ ʜʠʩʣʦʢʦʚʘʥʠʤʠ ʽ 

ʩʣʘʙʦʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʢʚʘʨʮʠʪʘʤʠ, ʩʣʘʥʮʷʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ, ʜʦʣʦʤʽʪʘʤʠ ʽ ʚʘʧʥʷʢʘʤʠ ʽ ʚʫʣʢʘʥʽʪʘʤʠ 

ʥʝʦʧʨʦʪʝʨʦʟʦʶ (ʨʠʬʝʶ ʽ ʚʝʥʜʫ), ʩʫʤʘʨʥʘ ʪʦʚʱʠʥʘ ʷʢʠʭ ʜʦʩʷʛʘʻ 7,6-7,8 ʢʤ. ɿʘ ʩʚʦʾʤ ʩʢʣʘʜʦʤ ʮʽ ʪʦʚʱʽ 

ʙʣʠʟʴʢʽ ʜʦ ʧʝʨʠʢʨʘʪʦʥʥʠʭ ʶʜʦʤʦ-ʤʘʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʉʭʦʞʠʡ ʟʘ ʩʢʣʘʜʦʤ 

ʥʝʦʧʨʦʪʝʨʦʟʦʡ ʚʽʜʦʤʠʡ ʪʘʢʦʞ ʥʘ ʦ. ɺʨʘʥʛʝʣʷ ʪʘ ʏʫʢʦʪʩʴʢʦʤʫ ʧʽʚʦʩʪʨʦʚʽ, ʜʝ ʡʦʛʦ ʪʦʚʱʠʥʘ ï ʜʦ 2,8 ʢʤ. 

ʇʘʣʝʦʟʦʡ. ʅʘʡʙʽʣʴʰ ʧʦʚʥʽ ʨʦʟʨʽʟʠ ʢʝʤʙʨʽʶ ʚʽʜʦʤʽ ʚ ʍʘʨʘʫʣʘʩʴʢʠʭ ʛʦʨʘʭ, ʜʝ ʚʽʥ ʟ ʨʦʟʤʠʚʦʤ (ʥʘʷʚʥʽ 

ʙʘʟʘʣʴʥʽ ʢʦʥʛʣʦʤʝʨʘʪʠ) ʟʘʣʷʛʘʻ ʥʘ ʥʝʦʧʨʦʪʝʨʦʟʦʾ ʽ ʚʢʣʶʯʘʻ ʚʩʽ ʪʨʠ ʚʽʜʜʽʣʠ. ʂʝʤʙʨʽʡ ʩʢʣʘʜʝʥʠʡ 

ʧʝʨʝʚʘʞʥʦ ʦʨʛʘʥʦʛʝʥʥʠʤʠ ʚʘʧʥʷʢʘʤʠ, ʜʦʣʦʤʽʪʘʤʠ, ʛʣʠʥʠʩʪʠʤʠ ʚʘʧʥʷʢʘʤʠ, ʤʝʨʛʝʣʷʤʠ ʩʫʤʘʨʥʦʶ 

ʪʦʚʱʠʥʦʶ ʜʦ 700 ʤ. ɺ ʭʨ. ʉʝʪʪʝ-ɼʘʙʘʥ ʪʦʚʱʠʥʘ ʢʝʤʙʨʽʶ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 1,8 ʢʤ. ʅʘ ʦ. ɺʨʘʥʛʝʣʷ ʬʽʣʽʪʠ, 

ʧʽʩʢʦʚʠʢʠ ʽ ʢʦʥʛʣʦʤʝʨʘʪʠ ʥʠʞʥʴʦʛʦ ʚʽʜʜʽʣʫ ʤʘʶʪʴ ʪʦʚʱʠʥʫ 800 ʤ. 

ʋ ʩʢʣʘʜʽ ʦʨʜʦʚʠʢʘ ʧʝʨʚʘʞʘʶʪʴ ʢʘʨʙʦʥʘʪʥʽ, ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʽ ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʟ ʤʦʨʩʴʢʦʶ 

ʬʘʫʥʦʶ, ʟʦʢʨʝʤʘ ʜʽʢʪʽʦʥʝʤʘʤʠ. ɺʘʧʥʷʢʠ, ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ ʽ ʤʝʨʛʝʣʽ ʦʨʜʦʚʠʢʘ ʧʦʰʠʨʝʥʽ ʚ ʭʨ. ʉʝʪʪʝ-

ɼʘʙʘʥ, ʆʤʫʣʴʦʚʩʴʢʠʭ ʛʦʨʘʭ, ʆʤʦʣʦʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʽ ʥʘ ʏʫʢʦʪʮʽ. ɰʭ ʪʦʚʱʠʥʘ ʩʷʛʘʻ 3 ʢʤ. 

ʉʠʣʫʨ ʪʘʢ ʩʘʤʦ ʩʢʣʘʜʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʤʦʨʩʴʢʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ ʟ ʙʘʛʘʪʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʬʘʫʥʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʷʪʠ ʚʽʜʜʽʣʠ ʽ ʷʨʫʩʠ. ɺʽʥ ʚʠʚʯʝʥʠʡ ʚ ʭʨ. ʉʝʪʪʝ-ɼʘʙʘʥ, ʆʤʫʣʴʦʚʩʴʢʠʭ ʛʦʨʘʭ, 

ʥʘ ʏʫʢʦʪʮʽ ʪʘ ʦ. ʂʦʪʝʣʴʥʦʤʫ (ʅʦʚʦʩʠʙʽʨʩʴʢʽ ʦ-ʚʠ). ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʚʘʧʥʷʢʠ, ʜʦʣʦʤʽʪʠ, ʩʣʘʥʮʽ ʟ 

ʥʝʯʘʩʪʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʢʦʥʛʣʦʤʝʨʘʪʽʚ ʽ ʧʽʩʢʦʚʠʢʽʚ ʟʘʛʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ 1,3-3,3 ʢʤ. ɺʘʧʥʷʢʠ ʽ 

ʜʦʣʦʤʽʪʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʘʨʛʽʣʽʪʽʚ, ʧʽʩʢʦʚʠʢʽʚ ʽ ʢʦʥʛʣʦʤʝʨʘʪʽʚ ʧʦʰʠʨʝʥʽ ʚ ʭʨ. ʉʝʪʪʝ-ɼʘʙʘʥ, ʇʦʣʦʫʩʥʠʡ, 

ʊʘʩ-ʍʘʷʭʪʘʭ, ʪʘ ʚ ʆʤʫʣʴʦʚʩʴʢʠʭ ʛʦʨʘʭ. ʊʦʚʱʠʥʘ ï 2,4-3,0 ʢʤ. 

ʋ ʩʢʣʘʜʽ ʜʝʚʦʥʫ ʧʦʨʷʜ ʟ ʚʘʧʥʷʢʘʤʠ, ʜʦʣʦʤʽʪʘʤʠ ʽ ʘʨʛʽʣʽʪʘʤʠ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʤʘʶʪʴ ʚʫʣʢʘʥʦʛʝʥʥʽ 

ʪʦʚʱʽ, ʱʦ ʩʢʣʘʜʝʥʽ ʘʥʜʝʟʠʪʘʤʠ, ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʘʤʠ, ʜʘʮʠʪʘʤʠ ʽ ʨʽʦʣʽʪʘʤʠ, ʾʭ ʪʫʬʘʤʠ ʽ ʪʫʬʦʛʝʥʥʦ-

ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ. ʊʘʢʽ ʪʦʚʱʽ ʧʦʰʠʨʝʥʽ ʚ ʆʤʦʣʦʥʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʜʝ ʾʭ ʪʦʚʱʠʥʘ 1,8-3,2 ʢʤ. ʅʘ 

ʖʢʘʛʠʨʩʴʢʦʤʫ ʧʽʜʥʷʪʪʽ ʆʤʦʣʦʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʜʝʚʦʥʫ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ 

ʢʝʜʦʥʩʴʢʫ ʩʝʨʽʶ, ʪʦʚʱʠʥʦʶ 5-6 ʢʤ. ɺ ʜʝʚʦʥʽ ʭʨ. ʊʘʩ-ʊʘʷʭʪʘʭ ʥʘʷʚʥʽ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʤʝʨʛʝʣʽ, ʛʽʧʩʠ ʽ 

ʘʥʛʽʜʨʠʪʠ. ʄʘʢʩʠʤʘʣʴʥʫ ʪʦʚʱʠʥʫ ʜʝʚʦʥ ʤʘʻ ʥʘ ʅʦʚʦʩʠʙʽʨʩʴʢʠʭ ʦ-ʚʘʭ, ʜʝ ʪʽʣʴʢʠ ʚʝʨʭʥʽʡ ʚʽʜʜʽʣ ʜʦʩʷʛʘʻ 

7 ʢʤ.  

ʂʘʨʙʦʥ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ (ʤʽʩʩʽʩʽʧʽʡ) ʥʘʨʦʱʫʻ ʢʘʨʙʦʥʘʪʥʽ ʨʦʟʨʽʟʠ ʜʝʚʦʥʫ ʚ ʍʘʨʘʫʣʘʩʴʢʠʭ ʪʘ 

ʆʤʣʴʦʚʩʴʢʠʭ ʛʦʨʘʭ, ʜʝ ʩʢʣʘʜʝʥʠʡ ʚʘʧʥʷʢʘʤʠ, ʘʨʛʽʣʽʪʘʤʠ, ʢʨʝʤʝʥʠʩʪʠʤʠ ʧʦʨʦʜʘʤʠ ʪʦʚʱʠʥʦʶ ʜʦ 500 ʤ. 

https://iderepublica.pl/wp-content/uploads/2022/01/1-8.jpg


176 
 

ɯʥʪʝʨʚʘʣ ʨʦʟʨʽʟʫ ʚʽʜ ʧʝʥʩʽʣʴʚʘʥʽʶ ʽ ʜʦ ʶʨʠ ʚʢʣʶʯʥʦ ʚʠʜʽʣʷʻʪʴʩʷ ʷʢ ʚʝʨʭʦʷʥʩʴʢʠʡ ʢʦʤʧʣʝʢʩ, ʱʦ 

ʩʢʣʘʜʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʪʝʨʠʛʝʥʥʠʤʠ ʤʦʨʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ. ʋ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʤʫ ʦʙôʻʤʽ ʚʽʥ ʚʠʜʽʣʷʻʪʴʩʷ 

ʥʘ ɺʝʨʭʦʷʥʩʴʢʦʤʫ ʭʨʝʙʪʽ, ʜʝ ʩʢʣʘʜʝʥʠʡ ʨʠʪʤʽʯʥʠʤ ʯʝʨʛʫʚʘʥʥʷʤ ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ, ʘʨʛʽʣʽʪʽʚ ʽ 

ʩʣʘʥʮʽʚ ʟ ʨʽʜʢʽʩʥʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ, ʢʦʥʛʣʦʤʝʨʘʪʽʚ ʽ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ. ʊʦʚʱʠʥʘ 

ʢʦʤʧʣʝʢʩʫ ï 10-15 ʢʤ. ʉʪʨʘʪʠʛʨʘʬʽʯʥʽ ʘʥʘʣʦʛʠ ʚʝʨʭʦʷʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʠʜʽʣʷʶʪʴʩʷ ʪʘʢʦʞ ʥʘ 

ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʚ ɸʥʶʡʩʴʢʽʡ ʟʦʥʽ, ʜʝ ʚ ʾʭ ʩʢʣʘʜʽ ʥʘʷʚʥʽ ʷʢ ʬʣʽʰʦʾʜʥʽ, ʪʘʢ ʽ ʦʩʦʙʣʠʚʦ ʚʫʣʢʘʥʦʛʝʥʥʽ 

ʚʽʜʢʣʘʜʠ ʪʦʚʱʠʥʦʶ ʜʦ 10 ʢʤ. 

ʄʝʟʦʟʦʡ. ʊʨʽʘʩʦʚʽ ʪʘ ʶʨʩʴʢʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʚʽʜʢʣʘʜʠ ʟ ʤʦʨʩʴʢʦʶ ʬʘʫʥʦʶ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ 

ʚ ʙʘʩʝʡʥʘʭ ʨʨ. ʗʥʠ ʽ ɯʥʜʽʛʽʨʢʠ ʪʘ ʥʘ ʫʟʙʝʨʝʞʞʽ ʆʭʦʪʩʴʢʦʛʦ ʤʦʨʷ. ʊʦʚʱʠʥʘ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʦʾ ʪʦʚʱʽ 

ʪʨʽʘʩʫ ʚ ɯʥʜʠʛʽʨʩʴʢʦ-ʂʦʣʠʤʩʴʢʦʤʫ ʨʘʡʦʥʽ ʜʦʩʷʛʘʻ 6 ʢʤ.  

ʅʘ ʂʦʣʠʤʩʴʢʦʤʫ ʤʘʩʠʚʽ ʧʦʰʠʨʝʥʽ ʶʨʩʴʢʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʪʦʚʱʽ ʩʝʨʝʜʥʴʦʛʦ ʽ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ ʽ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʪʦʚʱʠʥʦʶ 2,5-3,5 ʢʤ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴ ʉʚʷʪʦʥʦʩʴʢʦ-ʆʣʦʡʩʴʢʠʡ 

ʚʫʣʢʘʥʽʯʥʠʡ ʧʦʷʩ, ʱʦ ʫʪʚʦʨʠʚʩʷ ʥʘ ʦʢʨʘʾʥʽ ʆʤʦʣʦʥʩʴʢʦʛʦ ʩʝʨʝʜʠʥʥʦʛʦ ʤʘʩʠʚʫ. ʋ ʇʽʚʜʝʥʥʦʘʥʶʡʩʴʢʽʡ 

ʟʦʥʽ ʚʠʜʽʣʷʻʪʴʩʷ ʘʥʶʡʩʴʢʘ ʩʝʨʽʷ ï ʩʧʽʣʽʪʦ-ʢʝʨʘʪʦʬʽʨʦʚʘ ʬʦʨʤʘʮʽʷ ʶʨʠ, ʱʦ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʬʣʽʰʝʚʦʶ 

ʬʦʨʤʘʮʽʻʶ ʥʠʟʽʚ ʢʨʝʡʜʠ (2,5 ʢʤ). ʉʫʤʘʨʥʘ ʪʦʚʱʠʥʘ ʪʨʽʘʩʫ ʜʦʩʷʛʘʻ 5 ʢʤ, ʘ ʪʦʚʱʠʥʘ ʶʨʠ ï 6 ʢʤ.  

ʖʨʩʴʢʽ ʽ ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ʤʘʶʪʴ ʟʥʘʯʥʫ ʪʦʚʱʠʥʫ (ʜʦ 4,5-7,0 ʢʤ) ʫ ʇʝʜʝʚʝʨʭʦʷʥʥʽ ʪʘ ʫ 

ɿʠʨʷʥʩʴʢʽʡ ʟʘʧʘʜʠʥʽ, ʜʝ ʚʦʥʠ ʩʢʣʘʜʝʥʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʤʦʨʩʴʢʠʤʠ ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ 

ʚʫʛʣʝʥʦʩʥʠʤʠ ʪʦʚʱʘʤʠ. ɺʫʣʢʘʥʽʯʥʽ ʫʪʚʦʨʝʥʥʷ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ ʰʠʨʦʢʦ ʨʦʟʚʠʥʫʪʽ ʫ ʤʝʞʘʭ ʆʭʦʪʩʴʢʦʛʦ-

ʏʫʢʦʪʩʴʢʦʛʦ ʧʦʷʩʘ. ɺʦʥʠ ʩʢʣʘʜʝʥʽ ʜʘʮʠʪʘʤʠ, ʘʥʜʝʟʠʪʘʤʠ ʽ ʨʽʦʣʽʪʘʤʠ, ʘ ʪʘʢʦʞ ʽʛʥʽʤʙʨʠʪʘʤʠ, ʪʦʚʱʠʥʦʶ 

3,0-3,5 ʢʤ. ʎʽ ʧʦʨʦʜʠ ʟʘʣʷʛʘʶʪʴ ʥʘ ʛʨʫʙʦʫʣʘʤʢʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʘʧʪ-ʘʣʴʙʩʢʦʛʦ ʚʽʢʫ; ʪʦʚʱʠʥʘ ʦʩʪʘʥʥʽʭ ï 

1,5-2,0 ʢʤ. 

ʂʘʡʥʦʟʦʡ ʧʦʰʠʨʝʥʠʡ ʚ ʤʝʞʘʭ ʗʥʦ-ʂʦʣʠʤʩʴʢʦʾ ʥʠʟʦʚʠʥʠ, ʜʝ ʩʢʣʘʜʝʥʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ 

ʚʫʛʣʝʥʦʩʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʪʦʚʱʠʥʦʶ 500-1300 ʤ. ɺ ʆʭʦʪʩʴʢʦ-ʏʫʢʦʪʩʴʢʦʤʫ ʧʦʷʩʽ ʧʘʣʝʦʮʝʥʦʚʽ 

ʚʫʣʢʘʥʽʯʥʽ ʧʦʨʦʜʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ (ʧʝʨʝʚʘʞʥʦ ʙʘʟʘʣʴʪʠ) ʧʦʜʝʢʫʜʠ ʥʘʨʦʱʫʶʪʴ ʨʦʟʨʽʟʠ ʢʨʝʡʜʦʚʠʭ 

ʚʫʣʢʘʥʽʪʽʚ. ɺ ɸʥʶʡʩʴʢʦʤʫ ʨʘʡʦʥʽ ʚʽʜʦʤʽ ʧʦʢʨʠʚʠ ʣʘʚ ʦʩʥʦʚʥʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʩʢʣʘʜʫ ʯʝʪʚʝʨʪʠʥʥʦʛʦ 

ʚʽʢʫ (ɸʥʶʡʩʴʢʠʡ ʚʫʣʢʘʥ). 

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ʇʘʣʝʦʟʦʡʩʴʢʽ ʽʥʪʨʫʟʠʚʥʽ ʢʦʤʧʣʝʢʩʠ ʧʦʰʠʨʝʥʽ ʚ ʭʨ. ʉʝʪʪʝ-ɼʘʙʘʥ, ʫ ʤʝʞʘʭ 

ʢʨʘʡʦʚʠʭ ʧʽʜʥʷʪʴ ʂʦʣʠʤʦ-ʆʤʦʣʦʥʩʴʢʦʛʦ ʩʝʨʝʜʠʥʥʦʛʦ ʤʘʩʠʚʫ. ʎʝ ʥʝʚʝʣʠʢʽ ʛʨʘʥʽʪʥʽ ʤʘʩʠʚʠ, ʜʘʡʢʠ 

ʜʽʘʙʘʟʽʚ ʽ ʛʘʙʨʦ-ʜʽʘʙʘʟʽʚ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʛʦ ʚʽʢʫ.  

ɿʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʫ ʤʝʞʘʭ ʦʙʣʘʩʪʽ ʤʘʶʪʴ ʶʨʩʴʢʽ ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʬʦʨʤʠ (ʜʘʡʢʠ, ʥʝʢʠ, 

ʣʘʢʦʣʽʪʠ, ʰʪʦʢʠ) ʩʝʨʝʜʥʴʦʛʦ ʽ ʢʠʩʣʦʛʦ ʚʢʣʘʜʫ. ɺʦʥʠ ʧʦʰʠʨʝʥʽ ʫ ʤʝʞʘʭ ʉʚʷʪʦʥʦʩʴʢʦ-ʆʣʦʡʩʴʢʦʛʦ 

ʚʫʣʢʘʥʽʯʥʦʛʦ ʧʦʷʩʫ ʪʘ ʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ. ʋ ʇʽʚʜʝʥʥʦʘʥʶʡʩʴʢʦʤʫ ʨʘʡʦʥʽ ʚʠʜʽʣʷʶʪʴʩʷ 

ʢʦʤʧʣʝʢʩʠ ʛʽʧʝʨʙʘʟʠʪʽʚ, ʷʢʽ ʪʨʘʢʪʫʶʪʴʩʷ ʷʢ ʧʽʟʥʴʦʶʨʩʴʢʦ-ʨʘʥʥʴʦʢʨʝʡʜʦʚʘ ʦʬʽʦʣʽʪʦʚʘ ʘʩʦʮʽʘʮʽʷ. ʆʜʥʘʢ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ ʢʨʝʡʜʦʚʽ ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ ʛʨʘʥʽʪʦʾʜʽʚ, ʱʦ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʜʝʢʽʣʴʢʘ ʽʥʪʨʫʟʠʚʥʠʭ 

ʢʦʤʧʣʝʢʽʚ. ʂʦʤʧʣʝʢʩ ʤʘʣʠʭ ʽʥʪʨʫʟʽʡ ʪʷʛʥʝʪʴʩʷ ʚʜʦʚʞ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʛʦ ʢʨʘʶ ʂʦʣʠʤʩʴʢʦʛʦ 

ʩʝʨʝʜʠʥʥʦʛʦ ʤʘʩʠʚʫ. ʄʘʩʦʚʠʡ ʨʦʟʚʠʪʦʢ ʤʘʶʪʴ ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ ʪ.ʟ. çʢʦʣʠʤʩʴʢʠʭè ʛʨʘʥʽʪʽʚ. ʎʝ ʨʽʟʥʽ ʟʘ 

ʨʦʟʤʽʨʘʤʠ ʽ ʬʦʨʤʦʶ ʙʘʛʘʪʦʬʘʟʥʽ ʽʥʪʨʫʟʽʾ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʧʨʦʪʷʞʥʽ ʧʦʷʩʠ, ʟʦʢʨʝʤʘ ɻʦʣʦʚʥʠʡ ʘʙʦ 

ʂʦʣʠʤʩʴʢʠʡ ʽ ʇʽʚʥʽʯʥʠʡ ʘʙʦ ʏʫʢʦʪʩʴʢʠʡ ʙʘʪʦʣʽʪʦʚʽ ʧʦʷʩʠ, ʱʦ ʩʢʣʘʜʝʥʠʡ ʦʭʦʪʩʴʢʠʤ ʪʘ ʽʥʰʠʤ 

ʽʥʪʨʫʟʠʚʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ (ʨʠʩ. 2.86). ɻʨʘʥʽʪʦʾʜʠ ʤʘʶʪʴ ʨʘʥʥʴʦʢʨʝʡʜʦʚʠʡ ʚʽʢ, ʭʦʯʘ ʜʝʷʢʽ ʟ ʥʠʭ ʧʦʯʘʣʠ 

ʬʦʨʤʫʚʘʪʠʩʷ ʱʝ ʫ ʧʽʟʥʽʡ ʶʨʽ.  

ɿʥʘʯʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʛʨʘʥʽʪʥʽ ʤʘʩʠʚʠ ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ ʪʷʞʽʶʪʴ ʜʦ ʆʭʦʪʩʴʢʦ-ʏʫʢʦʪʩʴʢʦʛʦ ʚʫʣʢʘʥʦ-

ʧʣʫʪʦʥʽʯʥʦʛʦ ʧʦʷʩʫ. ʇʨʦʩʪʦʨʦʚʦ ʽ ʛʝʥʝʪʠʯʥʦ ʚʦʥʠ ʧʦʚôʷʟʘʥʽ ʟ ʚʫʣʢʘʥʽʪʘʤʠ. ʅʝʚʝʣʠʢʽ ʽʥʪʨʫʟʠʚʥʽ ʪʽʣʘ 

ʪʝʰʝʥʽʪʽʚ, ʝʩʝʢʩʠʪʽʚ, ʣʫʞʥʠʭ ʩʽʻʥʽʪʽʚ ʧʽʟʥʴʦʢʨʝʡʜʦʚʦ-ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ ʚʽʜʦʤʽ ʥʘ ʆʤʦʣʦʥʩʴʢʦʤʫ 

ʤʘʩʠʚʽ. 

ʊʝʢʪʦʥʽʢʘ. ʏʝʨʝʟ ɺʝʨʭʦʷʥʦ-ʏʫʢʦʪʩʴʢʫ ʩʢʣʘʜʯʘʩʪʫ ʦʙʣʘʩʪʴ ʧʨʦʚʦʜʠʪʴʩʷ ʤʝʞʘ 

ʇʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʦʾ ʽ ɭʚʨʘʟʽʡʩʴʢʦʾ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ, ʘʣʝ ʾʾ ʧʦʣʦʞʝʥʥʷ ʜʠʩʢʫʩʽʡʥʝ. ɿʜʝʙʽʣʴʰʦʛʦ 

ʚʦʥʘ ʪʨʘʩʫʻʪʴʩʷ ʚʽʜ ʧʽʚʥʽʯʥʦʾ ʦʢʨʘʾʥʠ ʆʭʦʪʩʴʢʦʾ ʧʣʠʪʠ ʚʜʦʚʞ ʭʨ. ʏʝʨʩʴʢʦʛʦ, ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʠʭ 

ʨʠʬʪʦʚʠʭ ʟʦʥ ʤʦʨʷ ʃʘʧʪʻʚʠʭ ʚ ʥʘʧʨʷʤʢʫ ʩʧʨʝʜʠʥʛʦʚʦʛʦ ʭʨ. ˆʘʢʢʝʣʷ ʫ ʇʽʚʥʽʯʥʦʤʫ ʃʴʦʜʦʚʠʪʦʤʫ ʦʢʝʘʥʽ. 

ʑʦʧʨʘʚʜʘ, ʮʷ ʤʝʞʘ ʻ ʥʝʯʽʪʢʦʶ, ʜʠʬʫʟʽʡʥʦʶ, ʩʢʣʘʜʝʥʦʶ ʤʦʟʘʾʢʦʶ ʪʝʨʝʡʥʽʚ, ʱʦ ʨʦʟʤʽʱʫʶʪʴʩʷ ʤʽʞ 

ʉʠʙʽʨʩʴʢʦʶ ʪʘ ʇʘʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʦʶ ʧʣʘʪʬʦʨʤʘʤʠ.  

ʉʪʨʫʢʪʫʨʘ ɺʝʨʭʦʷʥʦ-ʏʫʢʦʪʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ ʚʢʣʶʯʘʻ ʪ.ʟ. ʂʦʣʠʤʩʴʢʫ ʇʝʪʣʶ ï ʢʦʣʽʟʽʡʥʠʡ 

ʰʦʚ, ʱʦ ʦʪʦʯʫʻ ʂʦʣʠʤʦ-ʆʤʦʣʦʥʩʴʢʠʡ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ (ʤʽʢʨʦʢʦʥʪʠʥʝʥʪ), ʨʠʩ. 2.86. ʅʘ ʟʘʭʽʜ ʚʽʜ ʰʚʘ 

ʨʦʟʤʽʱʝʥʘ ʟʦʚʥʽʰʥʷ ʟʦʥʘ ʧʝʪʣʽ ï ɺʝʨʭʦʷʥʦ-ʂʦʣʠʤʩʴʢʘ ʩʢʣʘʜʯʘʩʪʦ-ʥʘʩʫʚʥʘ ʩʠʩʪʝʤʘ, ʥʘ ʩʭʦʜʽ ʚʽʜ ʥʴʦʛʦ 
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ʟʦʚʥʽʰʥʷ ï ɸʣʘʟʝʡʩʴʢʦ-ʆʭʦʪʩʴʢʘ ʢʦʣʽʟʽʡʥʘ ʧʦʢʨʠʚʥʦ-ʥʘʩʫʚʥʘ ʩʠʩʪʝʤʘ. ʅʘ ʧʽʚʥʦʯʽ ʨʦʟʪʘʰʦʚʘʥʘ 

ʩʫʙʰʠʨʦʪʥʘ ʅʦʚʦʩʠʙʽʨʩʴʢʦ-ʏʫʢʦʪʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʷʢʘ ʫʪʚʦʨʠʣʘʩʴ ʥʘ ʤʽʩʮʽ ʧʘʩʠʚʥʦʾ ʦʢʨʘʾʥʠ 

ɸʨʢʪʠʜʠ ʽ ʫʩʢʣʘʜʥʝʥʘ ʥʘʩʫʚʘʤʠ ʧʽʚʥʽʯʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ. ʅʘ ʩʭʦʜʽ ɺʝʨʭʦʷʥʦ-ʏʫʢʦʪʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ 

ʦʙʣʘʩʪʴ ʦʙʤʝʞʝʥʘ ʆʭʦʪʩʴʢʦ-ʏʫʢʦʪʩʴʢʠʤ ʢʨʘʡʦʚʠʤ ʚʫʣʢʘʥʽʯʥʠʤ ʧʦʷʩʦʤ. 

 

 
 

ʈʠʩ. 2.86. ʊʝʢʪʦʥʽʯʥʘ ʩʭʝʤʘ ʇʽʚʥʽʯʥʦ-ʉʭʽʜʥʦʾ ɸʟʽʾ (ʊʠʭʦʤʠʨʦʚ, 2018) 

1 ï ʢʨʘʪʦʥʥʽ ʙʣʦʢʠ (ʉʇ ï ʉʠʙʽʨʩʢʘ ʧʣʘʪʬʦʨʤʘ, ʆʭ ï ʆʭʦʪʩʴʢʠʡ, ʆʄ ï ʆʤʦʣʦʥʩʴʢʠʡ, ʏ ï ʏʫʢʦʪʩʴʢʠʡ); 2 ï ʧʘʩʠʚʥʘ ʦʢʨʘʾʥʘ 

ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ; 3 ï ʢʦʤʧʣʝʢʩʠ ʂʦʣʠʤʩʴʢʦʾ ʇʝʪʣʽ; 4 ï ʄʦʥʛʦʣʦ-ʆʭʦʪʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ: 5 ï ʇʽʚʜʝʥʥʦʘʥʶʡʩʴʢʘ 

ʩʫʪʫʨʥʘ ʟʦʥʘ (ʇɸʉ); 6 ï ʧʘʩʠʚʥʘ ʦʢʨʘʾʥʘ ʏʫʢʦʪʩʴʢʦ-ɸʣʷʩʢʠʥʩʴʢʦʛʦ ʤʽʢʨʦʢʦʥʪʠʥʝʥʪʘ (ɸʨʢʪʠʜʠ); 7 ï ʬʨʘʛʤʝʥʪʠ 

ʧʽʟʥʴʦʶʨʩʴʢʦ-ʨʘʥʥʴʦʢʨʝʡʜʦʚʠʭ ʚʫʣʢʘʥʽʯʥʠʭ ʜʫʛ; 8 ï ɿʘʭʽʜʥʦʢʦʨʷʮʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ; 9 ï ʧʽʟʥʴʦʶʨʩʴʢʦ-ʨʘʥʥʴʦʢʨʝʡʜʦʚʽ 

ʛʨʘʥʽʪʦʾʜʠ ɻʦʣʦʚʥʦʛʦ ʽ ʇʽʚʥʽʯʥʦʛʦ ʙʘʪʦʣʽʪʦʚʠʭ ʧʦʷʩʽʚ; 10 ï ʟʘʧʘʜʠʥʠ ʧʽʟʥʴʦʾ ʶʨʠ-ʥʝʦʢʦʤʫ; 11 ï ʆʭʦʪʩʴʢʦ-ʏʫʢʦʪʩʴʢʠʡ 

ʚʫʣʢʘʥʽʯʥʠʡ ʧʦʷʩ( ʆʏɺʇ) ʽ ʤʝʞʽ ʡʦʛʦ ʩʝʛʤʝʥʪʽʚ, 12 ï ʆʏɺʇ ʥʘ ʰʝʣʴʬʽ ʤʦʨʽʚ; 13 ï ʂʦʨʷʮʴʢʦ-ʂʘʤʯʘʪʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ 

ʦʙʣʘʩʪʴ; 14 ï ʥʘʡʙʽʣʴʰʽ ʢʘʡʥʦʟʦʡʩʴʢʽ ʟʘʧʘʜʠʥʠ (ʇɸ ï ʇʝʥʞʠʥʩʴʢʦ-ɸʥʘʜʠʨʩʴʢʘ, ʂʦ ï ʂʦʣʠʤʩʴʢʘ) 

 

ɺʝʨʭʦʷʥʦ-ʂʦʣʠʤʩʴʢʘ (ʘʙʦ ʗʥʦ-ʂʦʣʠʤʩʴʢʘ) ʩʢʣʘʜʯʘʩʪʦ-ʥʘʩʫʚʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʜʫʛʦʧʦʜʽʙʥʫ ʬʦʨʤʫ, ʽ ʻ 

ʟʦʚʥʽʰʥʴʦʶ ʯʘʩʪʠʥʫ ʪ.ʟ. ʂʦʣʠʤʩʴʢʦʾ ʧʝʪʣʽ. ʅʘ ʧʽʚʜʥʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʧʽʜʥʷʪʽ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʽ 

ʩʪʨʫʢʪʫʨʠ ʇʽʚʜʝʥʥʦʚʝʨʭʦʷʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʟʦʥʠ, ʟʦʥʠ ʉʝʪʪʝ-ɼʘʙʘʥ ʪʘ ʆʭʦʪʩʴʢʠʡ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ. 

ɺ ʙʫʜʦʚʽ ʉʝʪʪʝ-ɼʘʙʘʥʫ ʚʠʜʽʣʷʶʪʴ ʥʝʦʧʨʝʪʦʨʝʟʦʡʩʴʢʠʡ (ʨʠʬʝʡʩʴʢʠʡ) ʪʘ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-

ʧʘʣʝʦʟʦʡʩʴʢʠʡ (ʚʝʥʜʩʴʢʦ-ʤʽʩʩʽʩʽʧʩʴʢʠʡ) ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʣʝʢʩʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʛʦʨʩʪ-ʘʥʪʠʢʣʽʥʦʨʽʡ. 

ʉʭʽʜʥʽʰʝ ʧʘʨʘʣʝʣʴʥʦ ʉʝʪʪʝ-ɼʘʙʘʥʫ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʇʽʚʜʝʥʥʦʚʝʨʭʦʷʥʩʴʢʘ ʟʦʥʘ, ʷʢʘ ʻ ʩʠʥʢʣʽʥʦʨʽʻʤ, ʱʦ 

ʩʢʣʘʜʝʥʠʡ ʜʠʩʣʦʢʦʚʘʥʠʤ ʫ ʣʽʥʽʡʥʽ ʩʢʣʘʜʢʠ ʚʝʨʭʥʽʤ ʧʘʣʝʦʟʦʻʤ ʽ ʯʘʩʪʢʦʚʦ ʥʠʞʥʽʤ ʪʨʽʘʩʦʤ, ʷʢʽ ʧʨʦʨʚʘʥʽ 

ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʛʨʘʥʽʪʥʠʤʠ ʽʥʪʨʫʟʽʷʤʠ. ʆʤʫʣʴʦʚʩʴʢʦ-ʇʦʣʦʫʩʥʝʥʩʴʢʠʡ ʽ ʊʘʩʪʘʷʭʪʘʩʴʢʠʡ ʛʦʨʩʪ-

ʘʥʪʠʢʣʽʥʦʨʽʾ ʩʢʣʘʜʝʥʽ ʥʘʡʙʽʣʴʰ ʜʘʚʥʽʤʠ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ-ʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʩʭʽʜʥʠʭ 

ʦʢʨʘʾʥ ɺʝʨʭʦʷʥʦ-ʂʦʣʠʤʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ. 

ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʚʠʜʽʣʷʻʪʴʩʷ ɺʝʨʭʦʷʥʩʴʢʘ ʟʦʥʘ, ʷʢʘ ʚʢʣʶʯʘʻ ɺʝʨʭʦʷʥʩʴʢʠʡ ʘʥʪʠʢʣʽʥʦʨʽʡ ʽ 

ʗʥʩʴʢʠʡ ʩʠʥʢʣʽʥʦʨʽʡ, ʱʦ ʩʢʣʘʜʝʥʽ ʨʽʟʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʚʝʨʭʦʷʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʇʦʨʦʜʠ ʟʽʙʨʘʥʽ ʚ 
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ʣʽʥʽʡʥʽ ʩʢʣʘʜʢʠ, ʱʦ ʨʦʟʜʽʣʝʥʽ ʥʘʩʫʚʘʤʠ ʽ ʢʫʣʽʩʦʚʠʜʥʦ ʧʨʠʤʠʢʘʶʪʴ ʦʜʥʘ ʜʦ ʦʜʥʦʾ. ʇʨʦʷʚʣʝʥʽ ʧʝʨʤʩʴʢʦ-

ʪʨʽʘʩʦʚʽ ʩʠʣʠ ʽ ʜʨʽʙʥʽ ʪʽʣʘ ʛʨʘʥʽʪʽʚ. ɼʘʣʽ ʥʘ ʩʭʽʜ ʪʷʛʥʝʪʴʩʷ ɯʥʴʷʣʠ-ɼʝʨʙʽʥʩʴʢʠʡ ʩʠʥʢʣʽʥʦʨʽʡ, ʱʦ 

ʩʢʣʘʜʝʥʠʡ ʬʣʽʰʦʾʜʘʤʠ ʶʨʠ. ɺʝʨʭʦʷʥʩʴʢʘ ʟʦʥʘ ʥʘʩʫʥʫʪʘ ʥʘ ʘʩʠʤʝʪʨʠʯʥʠʡ ʇʨʠʚʝʨʭʦʷʥʩʴʢʠʡ ʧʨʦʛʠʥ, 

ʷʢʠʡ ʟʘʧʦʚʥʝʥʠʡ ʧʽʟʥʴʦʶʨʩʴʢʦ-ʢʨʝʡʜʦʚʦʶ ʚʫʛʣʝʥʦʩʥʦʶ ʤʦʣʘʩʦʶ, ʽ ʫ ʩʚʦʶ ʯʝʨʛʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʘʩʫʚʘʤʠ ʟʘʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ.  

ɺʥʫʪʨʽʰʥʷ ʯʘʩʪʠʥʘ ʂʦʣʠʤʩʴʢʦʾ ʇʝʪʣʽ ʚʢʣʶʯʘʻ ɸʣʘʟʝʡʩʴʢʦ-ʆʭʦʪʩʴʢʫ ʩʢʣʘʜʯʘʩʪʫ ʟʦʥʫ. ɺʦʥʘ 

ʚʽʜʜʽʣʝʥʘ ʚʽʜ ʟʦʚʥʽʰʥʴʦʾ ʯʘʩʪʠʥʠ ʜʫʛʦʧʦʜʽʙʥʦʶ ʢʦʣʽʟʽʡʥʦʶ ʟʦʥʦʶ, ʱʦ ʧʽʜʢʨʝʩʣʝʥʘ ʂʦʣʠʤʩʴʢʠʤ ʧʦʷʩʦʤ 

ʙʘʪʦʣʽʪʽʚ. ʅʘ ʩʭʦʜʽ ɸʣʘʟʝʡʩʴʢʦ-ʆʭʦʪʩʴʢʘ ʟʦʥʘ ʦʙʤʝʞʝʥʘ ʇʽʚʜʝʥʥʦʘʥʶʡʩʴʢʦʶ ʰʦʚʥʦʶ ʟʦʥʦʶ, ʧʦ ʷʢʽʡ 

ʪʨʘʩʫʻʪʴʩʷ ʾʾ ʤʝʞʘ ʟ ʅʦʚʦʩʠʙʽʨʩʴʢʦ-ʏʫʢʦʪʩʴʢʦʶ ʩʢʣʘʜʯʘʩʪʦʶ ʩʠʩʪʝʤʦʶ. ʅʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʚʽʜ ʥʝʾ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ɯʣʽʥʴ-ʊʘʩʴʢʘ ʧʽʟʥʴʦʤʝʟʦʟʦʡʩʴʢʘ ʰʦʚʥʘ ʟʦʥʘ. ɸʣʘʟʝʡʩʴʢʦ-ʆʭʦʪʩʴʢʘ ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʘʢʪʠʚʥʠʤ ʨʦʟʚʠʪʢʦʤ ʤʘʛʤʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʢʣʶʯʘʶʯʠ ʦʬʽʦʣʽʪʦʚʽ ʘʩʦʮʽʘʮʽʾ ʽ ʢʦʣʽʟʽʡʥʽ ʛʨʘʥʽʪʠ. 

ɸʢʪʠʚʥʠʡ ʪʝʢʪʦʥʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʪʫʪ ʟʘʚʝʨʰʠʚʩʷ ʥʘ ʤʝʞʫ ʨʘʥʥʴʦʾ ʽ ʧʽʟʥʦʢʨʝʡʜʦʚʦʾ ʝʧʦʭ. 

ɺ ʮʽʣʦʤʫ ɺʝʨʭʦʷʥʦ-ʂʦʣʠʤʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʣʘʩʴ ʚ ʫʤʦʚʘʭ ʧʘʩʠʚʥʦʾ ʦʢʨʘʾʥʠ 

ʉʠʙʽʨʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʱʦ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʥʝʟʥʘʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʤʘʛʤʘʪʠʯʥʠʭ ʫʪʚʦʨʝʥʴ ʽ 

ʚʽʜʩʫʪʥʽʩʪʶ ʦʬʽʦʣʽʪʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ.  

ʅʦʚʦʩʠʙʽʨʩʴʢʦ-ʏʫʢʦʪʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ (ʆʣʦʡʩʴʢʦ-ʏʫʢʦʪʩʴʢʠʡ ʦʨʦʛʝʥʥʠʡ ʧʦʷʩ) 

ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚʽʜ ʅʦʚʦʩʠʙʽʨʩʴʢʠʭ ʦʩʪʨʦʚʽʚ ʜʦ ʏʫʢʦʪʩʴʢʦʛʦ ʩʝʨʝʜʠʥʥʦʛʦ ʤʘʩʠʚʫ. ɺʦʥʘ ʧʨʦʜʦʚʞʫʻʪʴʩʷ 

ʥʘ ɸʣʷʩʮʽ (ʇʦʣʷʨʥʠʡ ʧʦʷʩ), ʘ ʟʥʘʯʥʘ ʾʾ ʯʘʩʪʠʥʘ ʨʦʟʤʽʱʝʥʘ ʥʘ ʰʝʣʴʬʽ ʘʨʢʪʠʯʥʠʭ ʤʦʨʽʚ. 

ʇʽʚʜʝʥʥʦʘʥʶʡʩʴʢʦʶ ʩʫʪʫʨʦʶ ʮʷ ʩʠʩʪʝʤʘ ʜʽʣʠʪʴʩʷ ʥʘ ʇʽʚʥʽʯʥʦ-ʉʭʽʜʥʫ (ʏʫʢʪʩʴʢʫ) ʽ ʇʽʚʜʝʥʥʦʘʥʶʡʩʴʢʫ 

ʤʝʛʘʟʦʥʠ.  

ʋ ʇʽʚʥʽʯʥʦ-ʉʭʽʜʥʽʡ ʤʝʛʘʟʦʥʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ʏʫʢʦʪʩʢʠʡ ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ ʽ 

ʏʫʢʦʪʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʟʦʥʘ. ʆʩʪʘʥʥʷ ʚʢʣʶʯʘʻ ʨʷʜ ʘʥʪʠʢʣʽʥʦʨʽʾʚ, ʥʘʡʙʽʣʴʰʽ ʩʝʨʝʜ ʷʢʠʭ ɸʥʶʡʩʴʢʠʡ ʽ 

ʏʫʢʦʪʩʴʢʠʡ ʩʫʙʰʠʨʦʪʥʦʛʦ ʽ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ. ɸʥʪʠʢʣʽʥʦʨʽʾ ʧʦʙʫʜʦʚʘʥʽ 

ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʤʠ, ʧʝʨʤʩʢʠʤʠ ʽ ʪʨʽʘʩʦʚʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ ʽ ʪʝʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʱʦ 

ʩʬʦʨʤʫʚʘʣʠʩʴ ʥʘ ʧʘʩʠʚʥʽʡ ʦʢʨʘʾʥʽ ɸʨʢʪʠʜʠ. ʖʨʘ ʩʢʣʘʜʝʥʘ ʬʣʽʰʝʚʦʶ ʬʦʨʤʘʮʽʻʶ ʟ ʝʬʫʟʠʚʘʤʠ. ʆʩʥʦʚʥʘ 

ʬʘʟʘ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʨʫʙʽʞ ʨʘʥʥʴʦʾ-ʩʝʨʝʜʥʴʦʾ ʶʨʠ. ʂʨʝʡʜʦʚʦ-ʢʘʡʥʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ 

ʩʢʣʘʜʘʶʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫ ʤʦʣʘʩʫ ʪʦʚʱʠʥʦʶ ʜʦ 2,5 ʢʤ.  

ʇʽʚʜʝʥʥʦʘʥʶʡʩʴʢʘ ʤʝʛʘʟʦʥʘ ʚʠʥʠʢʣʘ ʥʘ ʦʢʝʘʥʽʯʥʽ ʢʦʨʽ (ʇʽʜʝʥʥʦʘʥʶʡʩʴʢʠʡ ʦʢʝʘʥ), ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ 

ʰʠʨʦʢʠʡ ʨʦʟʚʠʪʦʢ ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʭ ʦʬʽʦʣʽʪʽʚ. ʆʬʽʦʣʽʪʠ ʧʝʨʝʢʨʠʪʽ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʤ ʬʣʽʰʝʚʠʤ 

ʢʦʤʧʣʝʢʩʦʤ, ʥʘ ʷʢʦʤʫ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚʫʛʣʝʥʦʩʥʘ ʤʦʣʘʩʘ ʛʦʪʝʨʠʚʩʴʢʦʛʦ ʷʨʫʩʫ. ɼʣʷ ʪʝʢʪʦʥʽʢʠ ʮʽʻʾ 

ʤʝʛʘʟʦʥʠ ʭʘʨʘʢʪʝʨʥʽ ʥʘʩʫʚʥʽ ʩʪʨʫʢʪʫʨʠ ʧʽʚʜʝʥʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ. 

ʆʭʦʪʩʴʢʦ-ʏʫʢʦʪʩʴʢʠʡ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʠʡ ʧʦʷʩ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʥʘ 3000 ʢʤ ʽ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʪʷʞʥʠʡ 

ʛʣʠʙʠʥʥʠʡ ʨʦʟʣʦʤ, ʱʦ ʢʦʥʪʨʦʣʶʚʘʚ ʤʘʛʤʘʪʠʯʥʽ ʧʨʦʮʝʩʠ ʪʨʠʚʘʣʠʡ ʯʘʩ. ɺ ʩʪʨʫʢʪʫʨʽ ʧʦʷʩʫ ʚʠʜʽʣʷʻʪʴʩʷ 

ʟʦʚʥʽʰʥʷ ʽ ʚʥʫʪʨʽʰʥʷ ʟʦʥʠ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ʽ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚʽʜ 

ʪʝʢʪʦʥʽʯʥʦʛʦ ʰʚʘ. ʋ ɿʦʚʥʽʰʥʽʡ ʟʦʥʽ ʧʝʨʝʚʘʞʘʶʪʴ ʤʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ ʩʝʨʝʜʥʴʦʛʦ ʽ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ, ʫ 

ʚʥʫʪʨʽʰʥʽʡ ï ʩʝʨʝʜʥʴʦʛʦ ʽ ʦʩʥʦʚʥʦʛʦ. ʇʦʷʩ ʩʬʦʨʤʦʚʘʥʠʡ ʫ ʘʣʴʙʽ-ʩʝʥʦʤʘʥʽ, ʘʣʝ ʦʢʨʝʤʽ ʚʠʚʝʨʞʝʥʥʷ 

ʧʨʦʜʦʚʞʫʚʘʣʠʩʴ ʜʦ ʧʘʣʝʦʮʝʥʫ ʚʢʣʶʯʥʦ. ɿʘ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʧʦʷʩ ʤʘʻ ʥʘʜʩʫʙʜʫʢʮʽʡʥʫ ʧʨʠʨʦʜʫ ʽ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʘ ʧʨʦʚʽʥʮʽʷ ʘʥʜʽʡʩʴʢʦʛʦ ʪʠʧʫ (ʊʠʭʦʤʠʨʦʚ, 2018).  

ʅʘ ʦʢʨʘʾʥʽ ʂʦʣʠʤʩʴʢʦʛʦ ʤʘʩʠʚʫ ʨʦʟʤʽʱʝʥʘ ʚʝʣʠʢʘ ʟʘ ʧʣʦʱʝʶ ʛʣʠʙʦʢʘ (ʜʦ 7 ʢʤ) ɿʠʨʷʥʩʴʢʘ ʟʘʧʘʜʠʥʘ, 

ʟʘʧʦʚʥʝʥʘ ʫʣʘʤʢʦʚʠʤʠ ʚʫʛʣʝʥʦʩʥʠʤʠ ʪʦʚʱʘʤʠ ʚʝʨʭʥʴʦʶʨʩʴʢʦ-ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ. 

ʅʘ ʰʝʣʴʬʽ ʘʨʢʪʠʯʥʠʭ ʤʦʨʽʚ ʨʦʟʪʘʰʦʚʘʥʘ ʇʝʨʠʘʨʢʪʠʯʥʘ ʟʦʥʘ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʦ-ʢʘʡʥʦʟʦʡʩʴʢʠʭ 

ʧʣʘʪʬʦʨʤʥʠʭ ʩʪʨʫʢʪʫʨ (ʍʘʠʥ ʠ ʜʨ., 2009). ɺʦʥʠ ʥʘʢʣʘʜʝʥʽ ʥʘ ʤʦʣʦʜʠʡ ʬʫʥʜʘʤʝʥʪ ʉʭʽʜʥʦʘʨʢʪʠʯʥʦʾ 

ʧʣʘʪʬʦʨʤʠ ʽ ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ ɸʨʢʪʠʜʠ. ɺ ʬʫʥʜʘʤʝʥʪʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ʤʝʨʝʞʘ 

ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʠʭ (ʤʦʨʝ ʃʘʧʪʻʚʠʭ) ʽ ʩʫʙʰʠʨʦʪʥʠʭ (ʥʘ ʩʭʦʜʽ) ʛʨʘʙʝʥʽʚ, ʱʦ ʚʠʥʠʢʣʠ ʫ ʧʨʦʮʝʩʽ 

ʨʠʬʪʦʛʝʥʝʟʫ ʫ ʢʨʝʡʜʦʚʦʤʫ ʧʝʨʽʦʜʽ. ɼʝʷʢʽ ʟ ʧʣʘʪʬʦʨʤʥʠʭ ʩʪʨʫʢʪʫʨ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽʡ 

ʩʫʰʽ. ʉʝʨʝʜ ʥʠʭ ʪʘʢʽ ʷʢ ʃʘʧʪʻʚʩʴʢʘ (ʅʠʞʥʴʦʷʥʩʴʢʘ ʜʝʧʨʝʩʽʷ ʥʘ ʩʫʰʽ), ʉʭʽʜʥʦʩʠʙʽʨʩʴʢʘ (ʂʦʣʠʤʩʴʢʘ 

ʟʘʧʘʜʠʥʘ ʥʘ ʩʫʰʽ) ʩʠʥʝʢʣʽʟʠ. ʎʽ ʩʪʨʫʢʪʫʨʠ ʨʦʟʜʽʣʝʥʽ ʉʚʷʪʦʥʦʩʴʢʦ-ʆʣʦʡʩʴʢʦʶ ʟʦʥʦʶ ʨʦʟʣʦʤʽʚ. 

ʉʭʽʜʥʽʰʝ ʚʠʜʽʣʷʶʪʴʩʷ ʇʽʚʜʝʥʥʦʯʫʢʦʪʩʴʢʘ ʩʠʥʢʣʽʟʘ ʪʘ ʘʥʪʝʢʣʽʟʠ ɼʝ-ʃʦʥʛʘ ʽ ɺʨʘʥʛʝʣʽʚʩʴʢʘ.  

 

ʂʦʨʷʮʴʢʦ-ʂʘʤʯʘʪʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʦʙʣʘʩʪʴ ʚʢʣʶʯʘʻ ʊʘʡʛʘʥʦʩʴʢʦ-ʂʦʨʷʮʴʢʫ (ʇʝʥʞʠʥʩʴʢʦ-

ɸʥʘʜʠʨʩʴʢʫ ʘʙʦ ɸʥʘʜʠʨʩʴʢʦ-ʂʦʨʷʮʴʢʫ) ʽ ʆʣʶʪʦʨʦ-ʂʘʤʯʘʪʩʴʢʦ-ʂʫʨʽʣʴʩʴʢʫ ʩʢʣʘʜʯʘʩʪʽ ʩʠʩʪʝʤʠ. ɺʽʜ 

ɺʝʨʭʦʷʥʦ-ʏʫʢʦʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʽʜʜʽʣʷʻʪʴʩʷ ʆʭʦʪʩʴʢʦ-ʏʫʢʦʪʩʴʢʠʤ ʢʨʘʡʦʚʠʤ ʚʫʣʢʘʥʽʯʥʠʤ ʧʦʷʩʦʤ. ɿʘ 
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ʥʦʚʠʤʠ ʜʘʥʠʤʠ (ʍʘʥʯʫʢ, ʨʝʜ., 2006) ʜʦ ʩʢʣʘʜʫ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ ʥʘʣʝʞʠʪʴ ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ʦ. ʉʘʭʘʣʽʥ 

(ɿʘʭʽʜʥʦʩʘʭʘʣʽʥʩʴʢʠʡ ʪʝʨʝʡʥ ʉʘʭʘʣʽʥʩʴʢʦ-ʂʘʤʯʘʪʩʴʢʦʛʦ ʦʨʦʛʝʥʥʦʛʦ ʧʦʷʩʘ). 

ʆʙʣʘʩʪʴ ʦʭʦʧʣʶʻ ʧ-ʚʘ ʊʘʡʛʘʥʦʩ, ʙʘʩʝʡʥʠ ʨʨ. ʇʝʥʞʠʥ ʽ ɸʥʘʜʠʨ, ʂʦʨʷʮʴʢʝ ʥʘʛʽʨôʷ, ʧ-ʽʚ ʂʘʤʯʘʪʢʫ ʪʘ 

ʂʫʨʽʣʴʩʢʽ ʦ-ʚʠ. ʅʘ ʂʘʤʯʘʪʮʽ ʚʟʜʦʚʞ ʾʾ ʦʩʴʦʚʦʾ ʯʘʩʪʠʥʠ ʪʷʛʥʝʪʴʩʷ ʉʝʨʝʜʠʥʥʠʡ ʭʨʝʙʝʪ ʟ ʥʠʟʢʦʶ ʧʦʛʘʩʣʠʭ 

ʚʫʣʢʘʥʽʚ. ʅʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʂʘʤʯʘʪʢʠ ʨʦʟʤʽʱʫʻʪʴʩʷ ʣʘʥʮʶʛ ʧʦʛʘʩʣʠʭ ʽ ʜʽʶʯʠʭ ʚʫʣʢʘʥʽʚ ï 

ʂʣʶʯʝʚʩʴʢʘ ʩʦʧʢʘ, ʊʦʣʙʘʯʠʢ, ʐʠʚʝʣʫʯ, ʂʘʤʽʥʴ, ɸʚʘʯʠʥʩʢʘ ʩʦʧʢʘ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. ʇʨʦʜʦʚʞʝʥʥʷʤ 

ʣʘʥʮʶʛʘ ʥʘ ʧʽʚʜʝʥʴ ʻ ʚʫʣʢʘʥʽʯʥʘ ʜʫʛʘ ʂʫʨʽʣʴʩʴʢʠʭ ʦ-ʚʽʚ. ʇʘʨʘʣʝʣʴʥʦ ʚʫʣʢʘʥʽʯʥʽʡ ʜʫʟʽ ʚ ʊʠʭʦʤʫ ʦʢʝʘʥʽ 

ʪʷʛʥʝʪʴʩʷ ʂʫʨʽʣʴʩʴʢʠʡ ʞʦʣʦʙ. ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʦʙʣʘʩʪʽ ʨʦʟʤʽʱʝʥʝ ɹʝʨʽʥˇʦʚʝ, ʘ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ 

ï ʆʭʦʪʩʴʢʝ ʤʦʨʝ.  

ʉʪʨʘʪʠʛʨʘʬʽʷ. ɼʦʢʝʤʙʨʽʡ. ʅʘʡʜʘʚʥʽʰʽ ʫʪʚʦʨʝʥʥʷ ʚʠʭʦʜʷʪʴ ʥʘ ʧʽʚʦʩʪʨʦʚʽ ʊʘʡʛʘʥʦʩ (ʊʘʡʛʘʥʦʩʴʢʠʡ 

ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ ʘʙʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʪʝʨʝʡʥ). ʎʝ ʛʥʝʡʩʠ, ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ, ʘʤʬʽʙʦʣʽʪʠ ʽ ʤʘʨʤʫʨʠ ʟ 

ʽʟʦʪʦʧʥʠʤ ʚʽʢʦʤ 2,88 Ga ʽ ʪʦʚʱʠʥʦʶ 2,5 ʢʤ. ʅʝʟʛʽʜʥʦ ʥʘ ʮʠʭ ʫʪʚʦʨʝʥʥʷʭ ʟʘʣʷʛʘʶʪʴ ʧʘʣʝʦ- ʽ 

ʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʛʥʝʡʩʠ, ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ, ʘʤʬʽʙʦʣʽʪʠ, ʢʚʘʨʮʠʪʠ, ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ. 

ɺʠʭʦʜʠ ʜʦʢʝʤʙʨʽʶ ʚʽʜʦʤʽ ʪʘʢʦʞ ʥʘ ʧʽʚʜʥʽ ʂʘʤʯʘʪʢʠ. ʊʫʪ ʫ ʾʭ ʩʢʣʘʜʽ  ʚʠʷʚʣʝʥʽ ʙʽʦʪʠʪʦʚʽ ʛʥʝʡʩʠ, 

ʘʤʬʽʙʦʣʽʪʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽʚ (ʢʦʣʧʘʢʦʚʩʴʢʘ ʩʝʨʽʷ). ɺʠʱʝ ʟʘʣʷʛʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʣʘʥʮʽ ʟ 

ʧʨʦʰʘʨʢʘʤʠ ʬʽʣʽʪʽʚ, ʢʦʥʛʣʦʤʝʨʘʪʽʚ, ʘʩʧʽʜʥʠʭ ʩʣʘʥʮʽʚ, ʢʚʘʨʮʠʪʽʚ ʽ ʚʫʣʢʘʥʽʪʽʚ ʢʘʤʯʘʪʩʴʢʦʾ ʽ ʤʘʣʢʠʥʩʴʢʦʾ 

ʩʝʨʽʡ. ɿʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʧʽʚʜʥʷ ʂʘʤʯʘʪʢʠ ʜʦʩʷʛʘʻ 15 ʢʤ. ʆʜʥʘʢ ʚʽʢ ʱʦʥʘʡʤʝʥʰʝ 

ʚʝʨʭʥʽʭ ʯʘʩʪʠʥ ʨʦʟʨʽʟʽʚ ʜʠʩʢʫʩʽʡʥʠʡ. ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ ʡʦʛʦ ʧʘʣʝʦʟʦʡʩʴʢʠʤ ʽ ʥʘʚʽʪʴ 

ʤʝʟʦʟʦʡʩʴʢʠʤ. ɼʦʢʝʤʙʨʽʡʩʴʢʽ ʧʦʨʦʜʠ ʂʦʨʷʮʴʢʦ-ʂʘʤʯʘʪʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ ʡʤʦʚʽʨʥʦ ʻ ʫʣʘʤʢʘʤʠ 

ʆʭʦʪʩʴʢʦʛʦ ʩʝʨʝʜʠʥʥʦʛʦ ʤʘʩʠʚʫ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʆʭʦʪʩʴʢʦʛʦ ʤʦʨʷ.   

ʅʘ ʊʘʡʛʘʥʦʩʽ ʜʦʢʝʤʙʨʽʡ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʤʠ ʢʚʘʨʮʠʪʘʤʠ, ʬʽʣʽʪʦʚʠʤʠ ʩʣʘʥʮʷʤʠ ʽ 

ʚʘʧʥʷʢʘʤʠ ʟ ʩʪʨʦʤʘʪʦʣʽʪʘʤʠ.  

ʇʘʣʝʦʟʦʡ ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʪʽʣʴʢʠ ʚ ʷʜʨʘʭ ʚʝʣʠʢʠʭ ʘʥʪʠʢʣʽʥʦʨʽʾʚ ʊʘʡʛʘʥʦʩʴʢʦ-ʂʦʨʷʮʴʢʦʾ 

ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ. ɺʘʧʥʷʢʠ ʟ ʦʨʜʦʚʠʮʴʢʦʶ ʽ ʩʠʣʫʨʽʡʩʴʢʦʶ ʬʘʫʥʦʶ ʟʘʣʷʛʘʶʪʴ ʩʝʨʝʜ ʩʣʘʥʮʝʚʠʭ ʪʦʚʱ. 

ɼʝʚʦʥʩʴʢʘ ʬʘʫʥʘ ʟʥʘʡʜʝʥʘ ʫ ʚʘʧʥʷʢʘʭ, ʱʦ ʨʦʟʤʽʱʫʶʪʴʩʷ ʩʝʨʝʜ ʢʨʝʤʝʥʠʩʪʦ-ʚʫʣʢʘʥʦʛʝʥʥʠʭ ʧʦʨʽʜ. 

ʂʘʤôʷʥʦʚʫʛʽʣʴʥʽ ʽ ʧʝʨʤʩʴʢʽ ʧʦʨʦʜʠ ʩʢʣʘʜʝʥʽ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ, ʚʫʛʣʠʩʪʠʤʠ ʘʣʝʚʨʦʣʽʪʘʤʠ 

ʪʘ ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʊʨʘʧʣʷʶʪʴʩʷ ʚʘʧʥʷʢʠ ʟ ʬʘʫʥʦʶ. ʇʘʣʝʦʟʦʡʩʴʢʽ ʧʦʨʦʜʠ ʯʘʩʪʦ ʪʷʞʽʶʪʴ ʜʦ 

ʟʦʥ ʤʝʣʘʥʞʫ, ʾʭ ʪʝʢʪʦʥʽʯʥʘ ʧʦʟʠʮʽʷ ʯʘʩʪʦ ʜʠʩʢʫʩʽʡʥʘ. ʊʦʚʱʠʥʘ ʧʘʣʝʦʟʦʶ ï 3-5 ʢʤ 

ʄʝʟʦʟʦʡ. ɿ ʨʦʟʤʠʚʦʤ ʥʘ ʚʽʜʢʣʘʜʘʭ ʧʘʣʝʦʟʦʶ ʨʦʟʤʽʱʫʶʪʴʩʷ ʩʝʨʝʜʥʴʦ- ʚʝʨʭʥʴʦʪʨʽʘʩʦʚʽ ʪʘ ʥʠʞʥʴʦ- 

ʩʝʨʝʜʥʴʦʶʨʩʴʢʽ ʪʝʨʠʛʝʥʥʽ ʪʦʚʱʽ. ɺʦʥʠ ʩʢʣʘʜʝʥʽ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʧʽʩʢʦʚʠʢʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ, 

ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʽ ʪʫʬʦʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʪʦʚʱʠʥʦʶ 2 ʢʤ. 

ɺ ʂʦʨʷʮʴʦʤʫ ʥʘʛʽʨôʾ ʧʦʰʠʨʝʥʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʽ ʛʨʫʙʦʫʣʘʤʢʦʚʽ ʧʦʨʦʜʠ ʧʽʟʥʴʦʶʨʩʴʢʦ-

ʨʘʥʥʴʦʢʨʝʡʣʦʚʦʛʦ ʚʽʢʫ, ʷʢʽ ʬʦʨʤʫʚʘʣʠʩʴ ʫ ʤʝʞʘʭ ʘʢʪʠʚʥʦʾ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʦʢʨʘʾʥʠ. ɺʦʥʠ ʥʝʩʫʪʴ 

ʦʟʥʘʢʠ ʛʣʠʙʦʢʦʚʦʜʥʦʛʦ ʦʢʝʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʧʝʣʘʛʽʯʥʽ ʧʦʨʦʜʠ, ʨʘʜʽʦʣʷʨʠʪʠ ʽ ʢʨʝʤʝʥʽ 

ʪʘ ʧʦʜʫʰʢʦʚʽ ʣʘʚʠ.  

ʂʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ï ʦʜʥʽ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚ ʤʝʞʘʭ ʦʙʣʘʩʪʽ ʪʘ ʤʘʶʪʴ ʙʘʛʘʪʦʢʽʣʦʤʝʪʨʦʚʫ 

ʪʦʚʱʠʥʫ. ɺʦʥʠ ʚʠʚʯʝʥʽ ʚ ʙʘʩʝʡʥʽ ʨ. ɸʥʘʜʠʨ ʽ ʩʢʣʘʜʘʶʪʴ ʛʽʨʩʴʢʽ ʭʨʝʙʪʠ ʂʘʤʯʘʪʢʠ. ɺ ʙʘʩʝʡʥʽ ʨ. ɸʥʘʜʠʨ 

ʢʨʝʡʜʘ ʥʘʨʦʱʫʻ ʨʦʟʨʽʟʠ ʚʝʨʭʥʴʦʾ ʶʨʠ. ʅʘ ʚʝʨʭʥʴʦʶʨʩʴʢʠʭ ʧʽʱʘʥʦ-ʩʣʘʥʮʝʚʠʭ ʽ ʦʩʘʜʦʚʦ-ʚʫʣʢʘʥʦʛʝʥʥʠʭ 

ʧʦʨʦʜʘʭ (ʪʦʚʱʠʥʦʶ ʚʽʜ 1,0 ʜʦ 5,0 ʢʤ) ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʶʪʴ ʪʫʬʦʛʝʥʥʦ-ʪʝʨʠʛʝʥʥʽ ʽ ʬʣʽʰʝʚʽ ʪʦʚʱʽ ʥʠʞʥʴʦʾ 

ʢʨʝʡʜʠ ʪʦʚʱʠʥʦʶ ʜʦ 9 ʢʤ. ɺʝʨʭʥʴʦʢʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ʪʘʢ ʩʘʤʦ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʶʪʴ ʥʘ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ. ɺʦʥʠ ʩʢʣʘʜʝʥʽ ʤʦʨʩʴʢʠʤʠ ʧʽʩʢʦʚʠʢʘʤʠ, ʘʣʝʚʨʦʣʽʪʘʤʠ ʽ ʘʨʛʽʣʽʪʘʤʠ, ʘ ʪʘʢʦʞ 

ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʚʝʨʭʥʽʭ ʯʘʩʪʠʥʘʭ ʨʦʟʨʽʟʽʚ ʟôʷʚʣʷʶʪʴʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʫʛʣʝʥʦʩʥʽ 

ʧʦʨʦʜʠ. ʊʦʚʱʠʥʘ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ ʚ ʙʘʩʝʡʥʽ ʨ. ɸʥʘʜʠʨ ʽ ʥʘ ʂʦʨʷʮʴʢʦʤʫ ʥʘʛʽʨôʾ ï 4-8 ʢʤ.  

ʅʘ ʂʘʤʯʘʪʮʽ ʧʦʰʠʨʝʥʽ ʚʽʜʢʣʘʜʠ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ, ʷʢʽ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʫ ʛʽʨʩʴʢʠʭ ʭʨʝʙʪʘʭ ï 

ʉʝʨʝʜʠʥʥʦʤʫ, ɻʘʥʘʣʴʩʴʢʦʤʫ, ɺʘʣʘʛʠʥʩʴʢʦʤʫ, ʂʫʤʨʦʯ ʽ ʊʫʤʨʦʢ. ɰʭ ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʩʢʣʘʜʝʥʘ 

ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʽ ʧʽʩʢʦʚʠʢʘʤʠ, ʪʦʚʱʠʥʦʶ 3 ʢʤ, ʚʝʨʭʥʷ ï ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ. 

ʇʨʠ ʮʴʦʤʫ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʪʨʠ ʪʦʚʱʽ. ʅʠʞʥʷ ʪʦʚʱʘ (3 ʢʤ) ʩʢʣʘʜʝʥʘ ʘʣʝʚʨʦʣʽʪʘʤʠ, 

ʘʨʛʽʣʽʪʘʤʠ ʽ ʢʨʝʤʝʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʟ ʨʝʰʪʢʘʤʠ ʽʥʦʮʝʨʘʤʽʚ. ʋ ʩʢʣʘʜʽ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʽ (5 ʢʤ) ʧʦʰʠʨʝʥʽ 

ʚʫʣʢʘʥʦʛʝʥʥʽ ʧʽʩʢʦʚʠʢʠ, ʛʨʘʚʝʣʽʪʠ, ʚʫʣʢʘʥʽʯʥʽ ʙʨʝʢʯʽʾ ʽ ʙʘʟʘʣʴʪʠ. ʋ ʚʝʨʭʥʽʡ ʪʦʚʱʽ (2,5 ʢʤ) ʨʽʟʢʦ 

ʧʝʨʝʚʘʞʘʶʪʴ ʚʫʣʢʘʥʽʯʥʽ ʧʦʨʦʜʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʟ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʪʝʨʠʛʝʥʥʠʭ ʧʦʨʽʜ. 

ʊʘʢʠ ʯʠʥʦʤ, ʪʦʚʱʠʥʘ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ ʥʘ ʂʘʤʯʘʪʮʽ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 10 ʢʤ. 
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ʂʘʡʥʦʟʦʡ ʂʦʨʷʮʴʢʦʛʦ ʥʘʛʽʨôʷ ʽ ʙʘʩʝʡʥʫ ʨ. ɸʥʘʜʠʨ ʩʢʣʘʜʝʥʠʡ ʧʘʣʝʦʛʝʥʦʚʠʤʠ ʪʝʨʠʛʝʥʥʠʤʠ, ʧʦʜʝʢʫʜʠ 

ʚʫʛʣʝʥʦʩʥʠʤʠ ʽ ʪʝʨʠʛʝʥʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʪʦʚʱʠʥʦʶ 3,8 ʢʤ. ʋ ʥʝʦʛʝʥʽ ʥʘʷʚʥʽ ʤʦʨʩʴʢʽ 

ʪʝʨʠʛʝʥʥʽ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʫʛʣʝʥʦʩʥʽ ʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʧʦʨʦʜʠ, ʪʦʚʱʠʥʘ ʷʢʠʭ 500-1000 ʤ. 

ʅʘ ʂʘʤʯʘʪʮʽ ʢʘʡʥʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʤʘʶʪʴ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ. ɺ ʟʘʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ʧʽʚʦʩʪʨʦʚʘ 

ʧʝʨʝʚʘʞʘʶʪʴ ʤʦʨʩʴʢʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʧʘʣʝʦʛʝʥʫ ʽ ʥʝʦʛʝʥʫ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʙʘʛʘʪʠʤʠ 

ʬʘʫʥʽʩʪʠʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʽʚ ʟôʷʚʣʷʶʪʴʩʷ ʚʫʣʢʘʥʦʛʝʥʥʽ ʽ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ. ʊʦʚʱʠʥʘ ʢʘʡʥʦʟʦʶ ʫ ɿʘʭʽʜʥʽʡ ʂʘʤʯʘʪʮʽ ʜʦʩʷʛʘʻ 7-8 ʢʤ. ʋ ʩʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ʂʘʤʯʘʪʢʠ 

ʥʘʷʚʥʠʡ ʥʝʦʛʝʥʦʚʠʡ ʬʣʽʰ ʪʦʚʱʠʥʦʶ 10-15 ʢʤ. ʅʘ ʂʫʨʽʣʴʩʴʢʠʭ ʦʩʪʨʦʚʘʭ ʧʦʰʠʨʝʥʽ ʧʘʣʝʦʛʝʥʦʚʽ, 

ʥʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʪʦʚʱʠʥʦʶ 7-8 ʢʤ, ʱʦ ʟʘ ʩʚʦʾʤ ʩʢʣʘʜʦʤ ʩʭʦʞʽ ʥʘ ʦʜʥʦʚʽʢʦʚʽ ʧʦʨʦʜʠ ʉʭʽʜʥʦʾ 

ʂʘʤʯʘʪʢʠ, ʘʣʝ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ.  

ʉʝʨʝʜ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʻ ʚʫʣʢʘʥʦʛʝʥʥʽ ʫʪʚʦʨʝʥʥʷ. ʋ ʧʽʟʥʴʦʤʫ ʧʣʽʦʮʝʥʽ-

ʨʘʥʥʴʦʤʫ ʤʽʦʮʝʥʽ ʫ ʤʝʞʘʭ ʉʝʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʚʽʜʙʫʚʘʣʦʩʴ ʬʦʨʤʫʚʘʥʥʷ ʱʠʪʦʚʠʭ ʚʫʣʢʘʥʽʚ, ʷʢʽ 

ʫʪʚʦʨʠʣʠ ʚʫʣʢʘʥʽʯʥʝ ʧʣʘʪʦ, ʩʢʣʘʜʝʥʝ ʙʘʟʘʣʴʪʘʤʠ ʽ ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʘʤʠ. ʉʭʽʜʥʘ ʂʘʤʯʘʪʢʘ ʨʘʟʦʤ ʟ 

ʂʫʨʽʣʴʩʴʢʠʤʠ ʦʩʪʨʦʚʘʤʠ ʫʪʚʦʨʶʻ ʚʫʣʢʘʥʽʯʥʫ ʜʫʛʫ, ʜʝ ʨʦʟʤʽʱʫʶʪʴʩʷ 67 ʜʽʶʯʠʭ ʚʫʣʢʘʥʽʚ. ʇʨʦʜʫʢʪʠ 

ʚʠʚʝʨʞʝʥʴ ʮʠʭ ʚʫʣʢʘʥʽʚ ʫ ʩʚʦʾʡ ʙʽʣʴʰʦʩʪʽ ʟʘ ʩʢʣʘʜʦʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʘʤ.  

ɯʥʪʨʫʟʠʚʥʠʡ ʤʘʛʤʘʪʠʟʤ. ʇʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʽʥʪʨʫʟʠʚʥʽ ʤʘʩʠʚʠ ʧʣʘʛʽʦʛʨʘʥʽʪʽʚ, ʟʨʽʜʢʘ ʜʽʦʨʠʪʽʚ ʽ 

ʛʘʙʨʦ ʚʽʜʦʤʽ ʥʘ ʂʦʨʷʮʴʢʦʤʫ ʥʘʛʽʨôʾ. ɿʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʪʫʪ ʤʘʶʪʴ ʪʘʢʦʞ ʫʣʴʪʨʘʦʩʥʦʚʥʽ ʧʦʨʦʜʠ 

ʦʬʽʦʣʽʪʦʚʦʾ ʘʩʦʮʽʘʮʽʾ ʧʽʟʥʦʶʨʩʴʢʦ-ʨʘʥʥʴʦʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ. ʇʽʟʥʴʦʤʝʟʦʟʦʡʩʴʢʽ ʽʥʪʨʫʟʽʾ ʛʘʙʨʦʾʜʽʚ, 

ʧʝʨʠʜʦʪʠʪʽʚ, ʜʫʥʽʪʽʚ ʚʠʷʚʣʝʥʽ ʫ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʂʘʤʯʘʪʢʠ, ʜʝ ʚʦʥʠ ʪʘʢʦʞ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʦʬʽʦʣʽʪʦʚʦʾ 

ʘʩʦʮʽʘʮʽʾ ʽ ʫʪʚʦʨʶʶʪʴ ʚʠʪʷʛʥʫʪʽ ʚʟʜʦʚʞ ʨʦʟʣʦʤʽʚ ʣʘʥʮʶʛʠ. ʂʨʽʤ ʪʦʛʦ, ʫ ʨʽʟʥʠʭ ʨʘʡʦʥʘʭ ʂʘʤʯʘʪʢʠ 

ʢʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ʧʨʦʨʚʘʥʽ ʥʝʚʝʣʠʢʠʤʠ ʛʽʧʘʙʽʩʘʣʴʥʠʤʠ ʽʥʪʨʫʟʽʷʤʠ ʛʘʙʨʦ, ʜʽʘʙʘʟʽʚ ʽ ʜʽʦʨʠʪʽʚ. ɸ ʚ 

ʙʘʩʝʡʥʽ ʨ. ɸʥʘʜʠʨ ʥʘʷʚʥʽ ʟʥʘʯʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʽʥʪʨʫʟʠʚʠ ʛʨʘʥʽʪʽʚ ʽ ʛʨʘʥʦʜʽʦʨʠʪʽʚ, ʱʦ ʪʷʞʽʶʪʴ ʜʦ 

ʆʭʦʪʩʴʢʦ-ʏʫʢʦʪʩʢʦʛʦ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʦʛʦ ʧʦʷʩʫ. 

ʉʧʘʣʘʭ ʤʘʛʤʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʢʘʡʥʦʟʦʡ. ʋ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʂʦʨʷʮʴʢʦʛʦ ʥʘʛʽʨôʷ, ʥʘ 

ʂʘʤʯʘʪʮʽ ʽ ɺʝʣʠʢʦʤʫ ʂʫʨʽʣʴʩʢʦʤʫ ʧʘʩʤʽ ʧʦʰʠʨʝʥʽ ʤʽʦʮʝʥʦʚʽ ʰʪʦʢʠ ʽ ʜʘʡʢʠ ʛʨʘʥʽʪʽʚ, ʛʨʘʥʦʜʽʦʨʠʪʽʚ, 

ʤʦʥʮʦʥʽʪʽʚ, ʩʽʻʥʽʪʽʚ ʽ ʛʘʙʨʦ-ʩʽʻʥʽʪʽʚ. ɺ ʧʣʽʦʮʝʥʽ ʫ ʉʝʨʝʜʠʥʥʦʤʫ ʭʨʝʙʪʽ ʂʘʤʯʘʪʢʠ ʚʠʥʠʢʣʠ ʯʠʩʣʝʥʥʽ 

ʥʝʚʝʣʠʢʽ ʽʥʪʨʫʟʽʾ ʣʫʞʥʦʛʦ ʩʢʣʘʜʫ.  

ʊʝʢʪʦʥʽʢʘ. ʊʘʡʛʘʥʦʩʴʢʦ-ʂʦʨʷʮʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʚʽʜʜʽʣʝʥʘ ʚʽʜ ʆʣʶʪʦʨʦ-ʂʘʤʯʘʪʩʴʢʦ-

ʂʫʨʽʣʴʩʴʢʦʾ ʛʣʠʙʠʥʥʠʤ ʨʦʟʣʦʤʦʤ (ʥʘʩʫʚʦʤ ʧʽʚʥʽʯʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ), ʱʦ ʧʨʦʪʷʛʫʻʪʴʩʷ ʚʽʜ ɹʝʨʽʥˇʦʚʦʛʦ 

ʤʦʨʷ ʜʦ ʇʝʥʞʠʥʩʴʢʦʾ ʛʫʙʠ. ʆʩʥʦʚʥʘ ʩʢʣʘʜʯʘʩʪʽʩʪʴ ʫ ʤʝʞʘʭ ʊʘʡʛʘʥʦʩʴʢʦ-ʂʦʨʷʮʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ 

ʩʠʩʪʝʤʠ ʟʘʚʝʨʰʠʣʘʩʴ ʥʘʧʨʠʢʽʥʮʽ ʨʘʥʥʴʦʾ ʢʨʝʡʜʠ, ʭʦʯʘ ʘʢʪʠʚʥʽ ʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ ʧʨʦʜʦʚʞʫʚʘʣʠʩʴ ʤʘʡʞʝ 

ʜʦ ʢʽʥʮʷ ʢʨʝʡʜʦʚʦʛʦ ʧʝʨʽʦʜʫ, ʪʦʤʫ ʚʦʥʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʽʟʥʽʭ ʤʝʟʦʟʦʾʜ. 

ɺ ʩʪʨʫʢʪʫʨʽ ʩʠʩʪʝʤʠ ʯʽʪʢʦ ʧʨʦʷʚʣʝʥʘ ʣʽʥʽʡʥʘ ʩʢʣʘʜʯʘʩʪʽʩʪʴ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ. ʉʢʣʘʜʢʠ 

ʫʪʚʦʨʶʶʪʴ ʨʷʜ ʪʝʨʝʡʥʽʚ, ʘ ʚ ʩʪʨʫʢʪʫʨʽ ʦʩʪʘʥʥʽʭ ʚʠʜʽʣʷʶʪʴ ʘʥʪʠʢʣʽʥʦʨʽʾ, ʨʦʟʜʽʣʝʥʽ ʩʠʥʢʣʽʥʦʨʽʷʤʠ. ɺ 

ʷʜʨʘʭ ʘʥʪʠʢʣʽʥʦʨʽʾʚ, ʥʘʙʽʣʴʰʠʤʠ ʩʝʨʝʜ ʷʢʠʭ ʻ ʄʫʨʛʘʣʴʩʴʢʠʡ, ʊʘʣʦʚʩʴʢʦ-ʄʘʡʥʩʴʢʠʡ, 

ʇʽʚʥʽʯʥʦʢʦʨʷʮʴʢʠʡ ʽ ʍʘʪʠʨʩʴʢʠʡ, ʚʠʩʪʫʧʘʶʪʴ ʤʝʟʦʟʦʡʩʴʢʽ (ʧʝʨʝʚʘʞʥʦ ʢʨʝʡʜʦʚʽ), ʘ ʧʦʜʝʢʫʜʠ ʫ ʛʦʨʩʪʘʭ 

ʽ ʙʽʣʴʰ ʜʘʚʥʽ ʧʘʣʝʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ, ʘ ʾʭ ʢʨʠʣʘ ʩʢʣʘʜʝʥʽ ʧʘʣʝʦʛʝʥʦʤ. ʉʠʥʢʣʽʥʦʨʽʾ, ʥʘʡʙʽʣʴʰʽ ʟ ʷʢʠʭ 

ʇʝʥʞʠʥʩʴʢʠʡ ʽ ʎʝʥʪʨʘʣʴʥʦʢʦʨʷʮʴʢʠʡ, ʫʪʚʦʨʝʥʽ ʧʦʤʽʨʥʦ ʜʠʩʣʦʢʦʚʘʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʧʘʣʝʦʛʝʥʫ ʽ 

ʤʽʦʮʝʥʫ. ɸʥʪʠʢʣʽʥʦʨʽʾ ʚʽʜʜʽʣʷʶʪʴʩʷ ʚʽʜ ʩʫʤʽʞʥʠʭ ʩʠʥʢʣʽʥʦʨʽʾʚ ʛʣʠʙʠʥʥʠʤʠ ʨʦʟʣʦʤʘʤʠ, ʱʦ ʽʥʢʦʣʠ 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʛʽʧʝʨʙʘʟʠʪʦʚʦʤʠ ʧʦʷʩʘʤʠ. ɿʘ ʩʫʯʘʩʥʠʤʠ ʜʘʥʠʤʠ ʚʦʥʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʪʝʨʝʡʥʠ 

ʂʦʨʷʮʴʢʦʛʦ ʦʨʦʛʝʥʥʦʛʦ ʧʦʷʩʘ, ʜʝ ʧʦʰʠʨʝʥʽ ʥʘʩʫʚʥʽ ʩʪʨʫʢʪʫʨʠ, ʟʦʥʠ ʦʬʽʦʣʽʪʦʚʦʛʦ (ʩʝʨʧʝʥʪʠʥʽʪʦʚʦʛʦ) 

ʤʝʣʘʥʞʫ ʽ ʦʩʪʨʦʚʦʜʫʞʥʽ ʢʦʤʧʣʝʢʩʠ (ʍʘʥʯʫʢ, ʨʝʜ., 2006). ʈʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʟʘʭʦʜʽ ʊʘʡʛʘʥʦʩʴʢʠʡ 

ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ, ʡʤʦʚʽʨʥʦ ʻ ʯʘʩʪʠʥʦʶ ʂʦʣʠʤʦ-ʆʤʦʣʦʥʩʴʢʦʛʦ, ʚʽʜʜʽʣʝʥʦʛʦ ʚʽʜ ʦʩʪʘʥʥʴʦʛʦ ʆʭʦʪʩʴʢʦ-

ʏʫʢʦʪʩʴʢʠʤ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʽʯʥʠʤ ʧʦʷʩʦʤ. ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ ʤʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʧʽʚʦʩʪʨʦʚʘ ʤʘʶʪʴ 

ʧʘʣʝʦʟʦʡʩʴʢʦ-ʤʝʟʦʟʦʡʩʴʢʠʡ ʚʽʢ ʽ ʧʝʨʝʪʚʦʨʝʥʽ ʥʘ ʘʤʬʽʙʦʣʽʪʦʚʽʡ ʽ ʛʣʘʫʢʦʬʘʥʦʚʽʡ ʩʪʘʜʽʷʭ ʤʝʪʘʤʦʨʬʽʟʤʫ, 

ʫʪʚʦʨʶʶʯʠ ʧʘʨʥʠʡ ʧʦʷʩ.  

ʆʣʶʪʦʨʩʴʢʦ-ʂʘʤʯʘʪʩʴʢʘ-ʂʫʨʽʣʴʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʜʝʢʽʣʴʢʘ ʩʪʨʫʢʪʫʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. ʎʝʥʪʨʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʥʘʣʝʞʠʪʴ ɻʦʣʦʚʥʦʤʫ ʂʘʤʯʘʪʩʴʢʦʤʫ ʨʦʟʣʦʤʫ, ʷʢʠʡ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ 

ʥʘʩʫʚ ʟʘʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ ʟ ʘʤʧʣʽʪʫʜʦʶ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ 150 ʢʤ. ʈʦʟʣʦʤ ʨʦʟʜʽʣʷʻ 

ʧʽʚʦʩʪʨʽʚ ʥʘ ʟʘʭʽʜʥʫ ʫ ʩʭʽʜʥʫ ʯʘʩʪʠʥʠ (ʪʝʢʪʦʥʽʯʥʽ ʟʦʥʠ). ɿʘʭʽʜʥʘ ʂʘʤʯʘʪʢʘ ʟʘ ʩʚʦʻʶ ʛʝʦʣʦʛʽʯʥʦʶ 

ʙʫʜʦʚʦʶ ʩʭʦʞʘ ʥʘ ʊʘʡʛʘʥʦʩʴʢʦ-ʂʦʨʷʮʴʢʫ ʽ ʬʘʢʪʠʯʥʦ ʻ ʾʾ ʧʨʦʜʦʚʞʝʥʥʷʤ. ɺʦʥʘ ʧʦʙʫʜʦʚʘʥʘ ʘʢʨʝʮʽʡʥʠʤʠ 

ʧʨʠʟʤʘʤʠ ʜʦʧʽʟʥʴʦʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ, ʱʦ ʧʝʨʝʢʠʚʘʶʪʴʩʷ ʧʘʣʝʦʛʝʥʦʤ ʽ ʥʝʦʛʝʥʦʤ ɿʘʭʽʜʥʦʢʘʤʯʘʪʩʴʢʦʾ 

ʟʘʧʘʜʠʥʠ ʟ ʙʨʘʭʽʬʦʨʤʥʦʶ ʩʢʣʘʜʯʘʩʪʽʩʪʶ.  
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ɺ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ɿʘʭʽʜʥʦʾ ʂʘʤʯʘʪʢʠ ʥʘ ʧʦʚʝʨʭʥʶ ʚʠʭʦʜʷʪʴ ʤʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʉʝʨʝʜʠʥʥʦʛʦ 

ʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʤʘʩʠʚʫ, ʚʽʢ ʷʢʠʭ ʜʠʩʢʫʩʽʡʥʠʡ ʅʘʷʚʥʽ ʨʘʜʽʦʣʦʛʽʯʥʽ ʜʘʥʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʤʝʪʘʤʦʨʬʽʯʥʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʨʽʜ ʤʘʶʪʴ ʢʦʣʽʟʽʡʥʝ ʧʦʭʦʜʞʝʥʥʷ ʽ ʤʝʟʦʟʦʡʩʴʢʠʡ ʚʽʢ (Hourigan et al., 2011). ʃʽʥʽʡʥʽ 

ʩʢʣʘʜʢʠ ʤʘʩʠʚʫ ʨʦʟʙʠʪʽ ʧʦʟʜʦʚʞʥʽʤʠ ʨʦʟʣʦʤʘʤʠ ʥʘ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʽ ʙʣʦʢʠ. ɺ ʮʽʣʦʤʫ ʬʫʥʜʘʤʝʥʪ ʟʦʥʠ, 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʨʦʜʦʚʞʝʥʥʷ ʬʫʥʜʘʤʝʥʪʫ ʆʭʦʪʩʴʢʦʾ ʤʽʢʨʦʧʣʠʪʠ.  

ʇʦʯʠʥʘʶʯʠ ʚʽʜ ʢʨʘʡʥʴʦʛʦ ʧʽʚʜʥʷ ʂʦʨʷʮʴʢʦʛʦ ʥʘʛʽʨôʷ ʽ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʧʽʚʦʩʪʨʦʚʘ ʂʘʤʯʘʪʢʘ 

ʨʦʟʪʘʰʦʚʘʥʘ ʆʣʶʪʦʨʩʴʢʘ, ʱʦ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʚ ʦʜʥʦʡʤʝʥʥʫ  ʟʘʪʦʢʫ ɹʝʨʽʥˇʦʚʘ ʤʦʨʷ, ʽ ɿʘʭʽʜʥʦʢʘʤʯʘʪʩʴʢʘ 

ʪʝʢʪʦʥʽʯʥʽ ʟʦʥʠ (Harbert et al., 2009; Hourigan et al., 2009). ɿʦʥʘ ʧʦʙʫʜʦʚʘʥʘ ʆʣʶʪʦʨʩʴʢʠʤʠ ʪʝʨʝʡʥʘʤʠ 

ï ʬʨʘʛʤʝʥʪʘʤʠ ʢʨʝʡʜʦʚʠʭ ʚʫʣʢʘʥʽʯʥʠʭ ʜʫʛ. ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʚʦʥʠ ʤʝʞʫʶʪʴ ʟ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʦ-

ʝʦʮʝʥʦʚʠʤʠ ʢʨʝʤʝʥʠʩʪʦ-ʪʝʨʠʛʝʥʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ (ʪʫʨʙʽʜʽʪʘʤʠ) ʪʦʚʱʠʥʦʶ 15 ʢʤ, ʱʦ 

ʫʪʚʦʨʶʚʘʣʠʩʴ ʚ ʫʤʦʚʘʭ ʧʝʨʝʜʜʫʛʦʚʦʛʦ ʙʘʩʝʡʥʫ. ʅʘ ʧʽʚʜʥʽ ʽ ʩʭʦʜʽ ʂʘʤʯʘʪʢʠ ʪʝʨʝʡʥʠ ʦʢʝʘʥʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʟʥʘʯʥʽʡ ʪʝʨʠʪʦʨʽʾ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʎʝʥʪʨʘʣʴʥʦʢʘʤʯʘʪʩʴʢʦʶ ʜʝʧʨʝʩʽʻʶ, ʱʦ ʟʘʧʦʚʥʝʥʘ 

ʤʽʦʮʝʥ-ʯʝʪʚʝʨʪʠʥʥʠʤʠ ʩʣʘʙʦʜʠʩʣʦʢʦʚʘʥʠʤʠ ʦʩʘʜʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʽ ʢʘʡʥʦʟʦʡʩʴʢʠʤʠ ʚʫʣʢʘʥʽʪʘʤʠ. 

ɺʟʜʦʚʞ ʩʭʽʜʥʦʛʦ ʫʟʙʝʨʝʞʞʷ ʂʘʤʯʘʪʢʠ ʪʷʛʥʝʪʴʩʷ ʩʤʫʛʘ ʪʝʨʝʡʥʽʚ (ʩʫʙʨʪʝʨʝʡʥʽʚ) ï ʧʽʟʥʴʦʢʨʝʡʜʦʚʦ-

ʝʦʮʝʥʦʚʠʭ ʦʢʝʘʥʽʯʥʠʭ ʜʫʛ (ʨʠʩ. 2.87). 
 

 
 

ʈʠʩ. 2.87. ʉʭʝʤʘʪʠʯʥʠʡ ʯʝʨʝʟ ʉʭʽʜʥʫ ʂʘʤʯʘʪʢʫ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʫ ʩʫʙʪʝʨʝʡʥʽʚ. (Harbert et al., 

2009) CC BY 3.0. ʌʽʦʣʝʪʦʚʠʤ ʢʦʣʴʦʨʦʤ ʚʠʜʽʣʝʥʽ ʟʦʥʠ ʩʝʨʧʝʥʪʠʥʽʪʦʚʦʛʦ ʤʝʣʘʥʞʫ, ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʠʤ ï ʛʘʙʨʦ ʽ ʤʝʪʝʛʘʙʨʦ, 

ʞʦʚʪʠʤʠ ʢʦʣʴʦʨʘʤʠ ï ʢʘʡʥʦʟʦʡ. 

 

ʅʘ ʂʘʤʯʘʪʮʽ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʥʘʢʣʘʜʝʥʠʭ ʚʫʣʢʘʥʽʯʥʠʭ ʧʦʷʩʠ. ʇʝʨʰʠʡ, ʂʦʨʷʮʴʢʦ-ʂʘʤʯʘʪʩʴʢʠʡ, 

ʬʦʨʤʫʚʘʚʩʷ ʧʨʦʪʷʛʦʤ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ-ʦʣʽʛʦʮʝʥʫ. ɼʨʫʛʠʡ, ʎʝʥʪʨʘʣʴʥʦʢʘʤʯʘʪʩʴʢʠʡ, ʨʦʟʚʠʚʘʚʩʷ 

ʧʨʦʪʷʛʦʤ ʦʣʽʛʦʮʝʥʫ-ʨʘʥʥʴʦʛʦ ʧʣʝʡʩʪʦʮʝʥʫ, ʽ ʪʨʝʪʽʡ, ʉʭʽʜʥʦʢʘʤʯʘʪʩʴʢʠʡ, ʘʢʪʠʚʥʠʡ ʟ ʧʣʽʦʮʝʥʫ ʜʦ 

ʥʘʰʦʛʦ ʯʘʩʫ. ʆʩʪʘʥʥʽʡ ʧʦʷʩ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʘ ʂʫʨʽʣʴʩʢʦʤʫ ʘʨʭʽʧʝʣʘʟʽ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʂʫʨʽʣʦ-

ʂʘʤʯʘʪʩʴʢʠʤ ʞʦʣʦʙʦʤ ʽ ʩʘʤʝ ʜʦ ʥʴʦʛʦ ʧʨʠʫʨʦʯʝʥʽ ʩʫʯʘʩʥʽ ʚʫʣʢʘʥʠ ʽ ʚʠʩʦʢʘ ʩʝʡʩʤʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ (ʨʠʩ. 

2.88).  

ʌʦʨʤʫʚʘʥʥʷ ʧʦʷʩʽʚ ʧʦʷʩʥʶʻʪʴʩʷ ʩʫʙʜʫʢʮʽʻʶ ʊʠʭʦʦʢʝʘʥʩʴʢʦʾ ʣʽʪʦʩʬʝʨʥʦʾ ʧʣʠʪʠ (ʨʠʩ. 2.89). ʇʨʠ 

ʮʴʦʤʫ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʘ ʟʦʥʘ ʩʫʙʜʫʢʮʽʾ ʧʦʙʣʠʟʫ ʂʦʤʘʥʜʦʨʩʴʢʠʭ ʦʩʪʨʦʚʽʚ ʤʘʡʞʝ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ 

ʟôʻʜʥʫʻʪʴʩʷ ʟ ɸʣʝʫʪʩʴʢʦʶ ʚʫʣʢʘʥʽʯʥʦʶ ʜʫʛʦʶ. ʅʘ ʧʽʚʥʦʯʽ ʂʘʤʯʘʪʢʠ ʧʨʦʚʦʜʠʪʴʩʷ ʤʝʞʘ ɭʚʨʘʟʽʡʩʴʢʦʾ ʽ 

ʇʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʦʾ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ. ʇʨʦʪʝ ʧʨʦʷʚʣʝʥʘ ʚ ʛʝʦʣʦʛʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʂʘʤʯʘʪʢʠ ʥʝʯʽʪʢʦ 

ʽ ʻ ʜʠʩʢʫʩʽʡʥʦʶ. 

ʄʦʣʘʩʘ ʊʘʡʛʘʥʦʩʴʢʦ-ʂʦʨʷʮʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʻ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʽ, ʧʘʣʝʦʛʝʥʦʚʽ ʽ 

ʤʽʦʮʝʥʦʚʽ ʤʦʨʩʴʢʽ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ, ʚʫʣʢʘʥʽʯʥʽ ʪʘ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ ʪʦʚʱʽ. ɺʦʥʠ ʟʘʧʦʚʥʶʶʪʴ 

ʇʝʥʞʠʥʩʴʢʦ-ɸʥʘʜʠʨʩʴʢʫ ʤʽʞʛʽʨʥʫ ʟʘʧʘʜʠʥʫ, ʚ ʪʘʢʦʞ ɿʘʭʽʜʥʦʢʘʤʯʘʪʩʴʢʫ, ʎʝʥʪʨʘʣʴʥʦʢʘʤʯʘʪʩʴʢʫ ʽ 

ʊʫʰʝʚʩʴʢʫ ʟʘʧʘʜʠʥʠ. 
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ʈʠʩ. 2.88. ɺʫʣʢʘʥʦʛʝʥʥʽ ʧʦʷʩʠ ʂʘʤʯʘʪʢʠ ʽ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ ʟʦʣʦʪʦʧʨʦʷʚʠ 

(Tolstykh et al., 2022) CC BY 

 

ɺ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʆʭʦʪʩʴʢʦʛʦ ʤʦʨʷ ʩʝʡʩʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʟʝʤʥʦʾ ʢʦʨʠ ʽ ʡʤʦʚʽʨʥʦ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. ʎʷ ʪʝʨʠʪʦʨʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʜʦʢʝʤʙʨʽʡʩʴʢʠʡ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ ʆʭʦʪʽʷ. ʉʭʦʞʫ ʛʣʠʙʠʥʥʫ ʙʫʜʦʚʫ ʤʘʻ ʧʽʚʥʽʯʥʘ ʤʽʣʢʦʚʦʜʥʘ ʟʦʥʘ 

ɹʝʨʽʥˇʦʚʦʛʦ ʤʦʨʷ, ʜʝ ʚʠʜʽʣʷʪʴʩʷ ʛʽʧʦʪʝʪʠʯʥʠʡ ʩʝʨʝʜʠʥʥʠʡ ʤʘʩʠʚ ɹʝʨʽʥˇʽʷ. ʎʽ ʪʝʨʠʪʦʨʽʾ ʯʘʩʪʦ 

ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʩʘʤʦʩʪʽʡʥʽ ʆʭʦʪʩʴʢʫ ʽ ɹʝʨʽʥˇʦʚʫ ʣʽʪʦʩʬʝʨʥʽ ʧʣʠʪʠ. 
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ʈʠʩ. 2.89. ʎʝʥʪʨʠ ʟʝʤʣʝʪʨʫʩʽʚ ʨʘʡʦʥʫ ʂʫʨʽʣʦ-ʂʘʤʯʘʪʩʴʢʦʛʦ ʞʦʣʦʙʘ, PD 

https://upload.wikimedia.org/wikipedia/commons/f/fc/Kuril-Kamchatka_Trench_USGS.png 
 

 

ʉʽʭʦʪʝ-ʘʣʽʥʩʴʢʘ ʩʢʣʘʜʯʘʩʪʘ ʩʠʩʪʝʤʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʩʭʽʜ ʚʽʜ ɹʫʨʝʾʥʩʴʢʦʛʦ ʽ ʍʘʥʢʘʡʩʴʢʦʛʦ 

ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʩʝʨʝʜʠʥʥʠʭ ʤʘʩʠʚʽʚ, ʷʢʽ ʥʘʤʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʴʢʦʛʦ ʧʦʷʩʫ. ɿʽ ʩʭʦʜʫ ʚʦʥʘ 

ʦʙʤʝʞʝʥʘ ʊʘʪʘʨʩʴʢʦʶ ʧʨʦʪʦʢʦʶ. ɺʢʣʶʯʘʻ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʽ ʣʘʥʮʶʛʠ ʛʽʨʩʴʢʦʛʦ ʤʘʩʠʚʫ ʉʽʭʦʪʝ-ɸʣʽʥʴ. 

ʃʠʰʝ ʜʝʷʢʽ ʛʽʨʩʴʢʽ ʚʝʨʰʠʥʠ ʮʴʦʛʦ ʤʘʩʠʚʫ ʤʘʶʪʴ ʚʠʩʦʪʫ, ʱʦ ʜʝʱʦ ʧʝʨʝʚʠʱʫʻ 2000 ʤ. ʅʘ ʦʥʦʚʣʝʥʠʭ 

https://upload.wikimedia.org/wikipedia/commons/f/fc/Kuril-Kamchatka_Trench_USGS.png

