


ʄʀʅʀʉʊɽʈʉʊɺʆ ʇʈʀʈʆɼʅʓʍ ʈɽʉʋʈʉʆɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ʌɽɼɽʈɸʃʔʅʆɽ ɸɻɽʅʊʉʊɺʆ ʇʆ ʅɽɼʈʆʇʆʃʔɿʆɺɸʅʀʖ 

ʋʇʈɸɺʃɽʅʀɽ ʇʆ ʅɽɼʈʆʇʆʃʔɿʆɺɸʅʀʖ ʇʆ ʆʈɽʅɹʋʈɻʉʂʆʁ ʆɹʃɸʉʊʀ 

ʆʊʂʈʓʊʆɽ ɸʂʎʀʆʅɽʈʅʆɽ ʆɹʑɽʉʊɺʆ çʂʆʄʇɸʅʀʗ ɺʆʊɽʄʀʈʆè 

ɻʆʉʋɼɸʈʉʊɺɽʅʅɸʗ 

ɻɽʆʃʆɻʀʏɽʉʂɸʗ ʂɸʈʊɸ 

ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 
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ʃʠʩʦʚ ɸ. ʉ., ʂʚʘʩʥʶʢ ʃ. ʅ., ʏʝʯʫʣʠʥʘ ʖ. ɺ. ʠ ʜʨ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʈʦʩʩʠʡ-
ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʄʘʩʰʪʘʙ 1 : 200 000. ʀʟʜʘʥʠʝ ʚʪʦʨʦʝ. ʉʝʨʠʷ ʖʞʥʦ-ʋʨʘʣʴʩʢʘʷ. ʃʠʩʪ M-40-IX 
(ʉʦʚʝʪʩʢʦʝ). ʆʙʲʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ. ï ʄ.: ʄʦʩʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʋ çɺʉɽɻɽʀè, 2017. 97 ʩ. (ʄʠʥ-
ʧʨʠʨʦʜʳ ʈʦʩʩʠʠ, ʈʦʩʥʝʜʨʘ, ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʶ ʧʦ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ, 
ʆɸʆ çʂʦʤʧʘʥʠʷ ɺʦʪʝʤʠʨʦè). 

ɿʘʧʠʩʢʘ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʄ-
40-IX. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ, ʧʝʨʤʩʢʦʛʦ, ʧʘʣʝʦʛʝʥʦʚʦ-
ʛʦ, ʥʝʦʛʝʥʦʚʦʛʦ, ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʈʘʩʩʤʦʪʨʝʥʘ ʪʝʢʪʦʥʠʢʘ ʨʘʡʦʥʘ, ʝʛʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝ-
ʥʠʝ ʠ ʠʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʠ ʧʨʦʷʚʣʝʥʠʷʭ ʪʠʪʘʥʘ, 
ʤʝʜʠ, ʟʦʣʦʪʘ ʨʦʩʩʳʧʥʦʛʦ, ʢʚʘʨʮʘ, ʩʪʨʦʥʮʠʷ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʚʘʨʮʠʪʦʚ, ʛʣʠʥ, ʧʦʜʟʝʤʥʳʭ ʚʦʜ; 
ʨʘʩʢʨʳʪʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʨʘʟʤʝʱʝʥʠʷ. ʉʦʜʝʨʞʘʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʛʝʦ-
ʣʦʛʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ. 

ʀʣʣ. 3, ʩʧʠʩʦʢ ʣʠʪ. 30 ʥʘʟʚ., ʧʨʠʣ. 7. 

ʉʦʩʪʘʚʠʪʝʣʠ 
ʃʠʩʦʚ ɸ. ʉ., ʂʚʘʩʥʶʢ ʃ. ʅ., ʏʝʯʫʣʠʥʘ ʖ. ɺ. 

ʅʘʫʯʥʳʝ ʨʝʜʘʢʪʦʨ rɾʜʘʥʦʚ ɸ. ɺ., ʐʢʘʪʦʚʘ ɺ. ʂ. 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ɾʜʘʥʦʚ ɸ. ɺ. 

ʈʝʜʘʢʪʦʨ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʡ ʩʝʨʠʠ ɾʜʘʥʦʚ ɸ. ɺ. 

ʕʢʩʧʝʨʪ ʅʈʉ ʄʝʣʴʛʫʥʦʚ ɸ. ʅ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʢ ʧʝʯʘʪʠ 
ʅʈʉ ʈʦʩʥʝʜʨʘ 2012 ʛ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
É ʈʦʩʥʝʜʨʘ, 2017 
É ʆɸʆ çʂʦʤʧʘʥʠʷ ɺʦʪʝʤʠʨʦè, 2012 
É ʂʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ, 2012 
É ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʬʘʙʨʠʢʘ ɺʉɽɻɽʀ, 2012 
É ʄʦʩʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʋ çɺʉɽɻɽʀè, 2017 
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ɺɺɽɼɽʅʀɽ 

 
 
ʊʝʨʨʠʪʦʨʠʷ ʣʠʩʪʘ ʄ-40-IX ʦʛʨʘʥʠʯʝʥʘ ʧʣʦʱʘʜʴʶ ʩ ʫʛʣʦʚʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ: 
1. 50Á40ǋ ʩ. ʰ., 56Á00ǋ ʚ. ʜ.; 
2. 51Á20ǋ ʩ. ʰ., 56Á00ǋ ʚ. ʜ.; 
3. 51Á20ǋ ʩ. ʰ., 57Á00ǋ ʚ. ʜ.; 
4. 51Á03ǋ39ǋǋ ʩ. ʰ., 57Á00ǋ ʚ. ʜ. 
ʃʠʩʪ ʥʝʧʦʣʥʳʡ. ʖʞʥʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʷʚʣʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʝʡ ʨʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 
ɺ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʣʦʱʘʜʴ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʷʝʚʩʢʦʛʦ, ɸʢʙʫ-

ʣʘʢʩʢʦʛʦ ʠ ʂʫʚʘʥʜʳʢʩʢʦʛʦ ʨʘʡʦʥʦʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ. 
ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʚʦʩʪʦʯʥʦʡ ʟʦʥʝ ʇʨʝʜʫʨʘʣʴʩʢʦʛʦ 

ʧʣʘʪʦ: ʢʨʘʡʥʠʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʨʘʡʦʥʘ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦ ʧʣʦʱʘʜʠ, ʟʘʭʚʘʪʳʚʘʝʪ ʥʠʟʢʠʝ ʛʦʨʳ 
ʋʨʘʣʘ. ʇʨʝʜʫʨʘʣʴʩʢʦʝ ʧʣʘʪʦ ʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʚʥʠʥʫ ʩ 
ʭʦʣʤʠʩʪʦ-ʫʚʘʣʠʩʪʳʤ ʠ ʭʦʣʤʠʩʪʳʤ ʨʝʣʴʝʬʦʤ. ɺʳʩʦʪʘ ʭʦʣʤʦʚ ʠ ʫʚʘʣʦʚ ʥʘ ʟʘʧʘʜʝ ʧʣʦʱʘʜʠ, 
ʦʙʳʯʥʦ, ʥʝ ʧʨʝʚʳʰʘʝʪ 30ï50 ʤ, ʥʘ ʚʦʩʪʦʢʝ ʦʥʘ ʧʦʨʦʡ ʜʦʩʪʠʛʘʝʪ 80ï100 ʤ. ɺʝʨʰʠʥʳ ʭʦʣʤʦʚ 
ʦʢʨʫʛʣʳʝ, ʛʨʝʙʥʠ ʫʚʘʣʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʣʦʩʢʠʝ, ʠʟʨʝʜʢʘ ʦʩʣʦʞʥʝʥʥʳʝ ʙʫʛʨʘʤʠ ï ʦʩʪʘʪʦʯʥʳʤʠ 
ʚʳʩʦʪʢʘʤʠ. ʉʢʣʦʥʳ ʪʝʭ ʠ ʜʨʫʛʠʭ ʠʟʨʝʟʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʣʦʞʙʠʥʘʤʠ ʩʪʦʢʘ ʠ ʙʘʣʢʘʤʠ. ʅʘ 
ʛʨʝʙʥʷʭ ʫʚʘʣʦʚ, ʚʝʨʰʠʥʘʭ ʭʦʣʤʦʚ ʠ ʥʘ ʠʭ ʩʢʣʦʥʘʭ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʛʣʳʙʦʚʳʝ ʨʦʩʩʳʧʠ 
ʦʢʚʘʨʮʦʚʘʥʥʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʥʘ ʚʦʩʪʦʢʝ ʨʘʡʦʥʘ ʚ ʪʘʢʠʭ ʞʝ ʤʝʩʪʘʭ ʜʦʚʦʣʴʥʦ 
ʯʘʩʪʦ ʦʪʤʝʯʘʶʪʩʷ ʨʦʩʩʳʧʠ ʛʘʣʝʢ. ʂʨʘʡʥʠʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʦʧʠʩʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ-
ʩʷ ʛʨʷʜʦʚʳʤ ʠ ʭʦʣʤʠʩʪʦ-ʛʨʷʜʦʚʳʤ ʨʝʣʴʝʬʦʤ. ʐʠʨʠʥʘ ʛʨʷʜ ʫ ʦʩʥʦʚʘʥʠʷ 1ï2 ʢʤ, ʤʝʞʛʨʷʜʦʚʳʭ 
ʣʦʞʙʠʥ ï 2ï4 ʢʤ. ɺʳʩʦʪʘ ʭʦʣʤʦʚ ʠ ʛʨʷʜ ʦʪ 40 ʜʦ 80 ʤ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ 
ʚʳʩʦʪ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʄ-40-XXX. ʆʥʠ ʟʜʝʩʴ ʠʟʤʝʥʷʶʪʩʷ 
ʦʪ +360 (ʛ. ʄʘʡʢ-ʊʘʫ) ʜʦ +420 ʤ (ʛ. ʄʫʶʣʜʳ). ʂ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʠ ʶʛʦ-ʟʘʧʘʜʫ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʚ-
ʥʠʥʳ ʧʦʩʪʝʧʝʥʥʦ ʧʦʥʠʞʘʝʪʩʷ ʜʦ ʦʪʤʝʪʦʢ +300 ʠ +150 ʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ 
ʯʝʨʪ ʨʝʣʴʝʬʘ ʨʘʡʦʥʘ ʷʚʣʷʶʪʩʷ ʛʣʫʙʦʢʠʝ ʚʪʦʨʠʯʥʳʝ ʚʨʝʟʳ, ʦʩʣʦʞʥʷʶʱʠʝ ʜʥʠʱʘ ʙʘʣʦʢ ʠ ʦʚʨʘ-
ʛʦʚ. ʐʠʨʠʥʘ ʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʙʦʣʴʰʝ 5 ʤ, ʛʣʫʙʠʥʘ ï 2ï3 ʤ. ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʵʪʠ ʧʘʨʘʤʝʪʨʳ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʜʦ 2 ʠ 8 ʤ. ɺʪʦʨʠʯʥʳʝ ʚʨʝʟʳ ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʪʨʫʜʥʷʶʪ ʜʚʠʞʝʥʠʝ 
ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʦ ʙʝʟʜʦʨʦʞʴʶ. 
ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʧʣʦʱʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʢʦʡ ʀʣʝʢ, ʧʨʦʪʝʢʘʶʱʝʡ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ 

ʫʛʣʫ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʠ ʨʝʢʘʤʠ ɹʫʨʪʷ, ʋʨʪʘ-ɹʫʨʪʷ ʠ ɹʫʨʣʳ, ʷʚʣʷʶɦ ʠʤʠʩʷ ʣʝʚʳʤʠ 
ʧʨʠʪʦʢʘʤʠ ʨʝʢʠ ʋʨʘʣ, ʧʨʦʪʝʢʘʶʱʝʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʩʝʚʝʨʥʦʡ ʨʘʤʢʦʡ ʣʠʩʪʘ. ʇʨʠʪʦʢʠ ʋʨʘ-
ʣʘ ï ʵʪʦ ʪʠʧʠʯʥʦ ʩʪʝʧʥʳʝ ʨʝʢʠ, ʚ ʢʦʪʦʨʳʭ ʤʝʣʢʠʝ ʫʯʘʩʪʢʠ ʩ ʙʳʩʪʨʳʤ ʪʝʯʝʥʠʝʤ (ʧʝʨʝʢʘʪʳ) ʯʝ-
ʨʝʜʫʶʪʩʷ ʩ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤʠ ʠ ʰʠʨʦʢʠʤʠ (ʧʣʩyʳ). ɻʣʫʙʠʥʘ ʠʭ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʧʝʨʚʦʛʦ ʜʝʩʷʪʢʘ 
ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 2ï4 ʤ. ɻʦʜʦʚʦʡ ʭʦʜ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʨʝʢʘʭ ʠʤʝʝʪ ʩʭʦʜʥʳʡ ʭʘʨʘʢʪʝʨ ï ʙʳʩʪʨʳʡ 
ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʚ ʚʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ ʩʤʝʥʷʝʪʩʷ ʙʦʣʝʝ ʤʝʜʣʝʥʥʳʤ ʩʧʘʜʦʤ, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ 
ʫʩʪʦʡʯʠʚʘʷ ʤʝʣʢʦʚʦʜʥʘʷ ʣʝʪʥʷʷ ʤʝʞʝʥʴ. ɿʠʤʥʷ ̫ʤʝʞʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʣʝʜʦʚʳʤ 
ʧʦʢʨʦʚʦʤ. ɿʘʤʝʨʟʘʥʠʝ ʨʝʢ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʥʦʷʙʨʷ, ʘ ʚʩʢʨʳʪʠʝ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ. 
ʈʫʩʣʘ ʨʝʢ ʯʘʩʪʦ ʤʝʘʥʜʨʠʨʫʶʪ, ʦʙʨʘʟʫʷ çʢʦʣʝʥʦʦʙʨʘʟʥʳʝè ʧʦʚʦʨʦʪʳ, ʦʩʪʘʚʣʷʷ ʩʪʘʨʠʮʳ ʠ ʦʟʝʨʘ. 
ɺ ʜʦʣʠʥʘʭ, ʦʙʳʯʥʦ, ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʥʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ ʠ ʧʦʡʤʳ. ʈʝʢʠ ɹʫʨʪʷ, ʋʨʪʘ-
ɹʫʨʪʷ ʠ ɹʫʨʣʳ ʦʙʣʘʜʘʶʪ ʚʩʝʤʠ ʧʨʠʟʥʘʢʘʤʠ ʜʨʷʭʣʝʶʱʝʡ ʨʝʯʥʦʡ ʩʝʪʠ, ʠʭ ʜʦʣʠʥʳ ʚʳʧʦʣʦʞʝʥ-
ʥʳʝ, ʭʦʨʦʰʦ ʚʳʨʘʙʦʪʘʥʥʳʝ ʠ ʠʤʝʶʪ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʰʠʨʠʥʫ. 
ʂʣʠʤʘʪ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʨʝʞʠʤʦʤ. ɿʠʤʘ ʤʘʣʦʩʥʝʞʥʘʷ, ʭʦʣʦʜʥʘʷ, 

ʚʝʪʨʷʥʘʷ; ʣʝʪʦ ʞʘʨʢʦʝ, ʩʫʭʦʝ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʷʩʥʳʭ ʜʥʝʡ; ʚʝʩʥʘ ʠ ʦʩʝʥʴ ʢʨʘʪʢʦʚʨʝʤʝʥ-
ʥʳʝ ʩ ʨʝʟʢʠʤʠ ʢʦʥʪʨʘʩʪʘʤʠ ʪʝʤʧʝʨʘʪʫʨ ʜʥʝʤ ʠ ʥʦʯʴʶ. ʇʝʨʚʳʝ ʟʘʤʦʨʦʟʢʠ ʦʪʤʝʯʘʶʪʩʷ ʚ ʥʘʯʘʣʝ 
ʦʢʪʷʙʨʷ, ʧʦʩʣʝʜʥʠʝ ï ʚ ʩʝʨʝʜʠʥʝ ʤʘʷ. ɹʝʟʤʦʨʦʟʥʳʭ ʜʥʝʡ ï 111ï148. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
+3,80. ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 320 ʜʦ 420 ʤʤ. ʆʩʥʦʚʥʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠ-
ʭʦʜʠʪʩʷ ʥʘ ʣʝʪʦ ʚ ʚʠʜʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʛʨʦʟʦʚʳʭ ʣʠʚʥʝʡ. ʆʙʣʦʞʥʳʝ ʜʦʞʜʠ ʨʝʜʢʠ. 
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ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʣʝʚʦʛʦ ʧʝʨʠʦʜʘ, ʠʩʭʦʜʷ ʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʦʩʪʘʚʣʷʝʪ ʧʷʪʴ 
ʤʝʩʷʮʝʚ ï ʩ ʩʝʨʝʜʠʥʳ ʤʘʷ ʜʦ ʩʝʨʝʜʠʥʳ ʦʢʪʷʙʨʷ. 
ɺ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʤʝʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʨʝʣʴʝʬʦʤ ʠ ʩʦʩʪʘʚʦʤ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ. ɺ ʧʦʥʠʞʝʥʥʳʭ ʟʦʥʘʭ, ʛʜʝ ʨʘʟʚʠʪʳ 
ʥʝʦʛʝʥïʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʘʣʦʤʦʱʥʳʝ ʯʝʨʥʦʟʝʤʳ ʠ ʣʫʛʦʚʦ-
ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ; ʥʘ ʪʨʠʘʩʦʚʳʭ ʢʨʘʩʥʦʮʚʝʪʘʭ ï ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʩʫʛʣʠʥʢʠ; ʥʘ ʶʨʩʢʠʭ ʧʦ-
ʨʦʜʘʭ ï ʩʝʨʦʮʚʝʪʥʳʝ ʩʫʧʝʩʠ ʠ ʩʦʣʦʥʮʳ; ʚ ʧʦʡʤʘʭ ʨʝʢ ʠ ʨʫʯʴʝʚ ï ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʨʥʦʚʳʝ ʧʦʯʚʳ. 
ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʪʝʧʥʘʷ, ʩʦʩʪʦʠʪ ʠʟ ʟʣʘʢʦʚ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢʦʚʳʣʴ ʠ ʦʚ-

ʩʷʥʠʮʘ). ɺʩʪʨʝʯʘʶʪʩʷ ʢʫʩʪʘʨʥʠʢʠ (ʦʪʜʝʣʴʥʳʝ ʠʣʠ ʛʨʫʧʧʳ). 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʷʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ ʧʣʦʱʘʜʠ ʨʘʙʦʪ ʥʘʭʦʜʠʪʩʷ ʟʘʧʦʚʝʜʥʠʢ çɹʫʨʪʠʥʩʢʘʷ 

ʩʪʝʧʴè ï ʫʯʘʩʪʦʢ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʩʪʝʧʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. ɻʣʘʚʥʳʝ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʫʯʘʩʪ-
ʢʘ ʟʘʧʦʚʝʜʥʠʢʘ ï ʙʦʪʘʥʠʯʝʩʢʠʝ ʠ ʟʦʦʣʦʛʠʯʝʩʢʠʝ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʚʘʥʜʳʢʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘʭʦ-
ʜʠʪʩʷ ɸʡʪʫʘʨʩʢʘʷ ʩʪʝʧʴ ï ʫʯʘʩʪʦʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çʆʨʝʥʙʫʨʛʩʢʠʡè. ɺ ʧʨʝʜʝʣʘʭ 
ɸʡʪʫʘʨʩʢʦʡ ʩʪʝʧʠ, ʥʘʨʷʜʫ ʩ ʨʘʩʪʝʥʠʷʤʠ ʠ ʞʠʚʦʪʥʳʤʠ, ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʠ ʦʭʨʘʥʦʡ ʥʘʭʦʜʷʪʩʷ 
ʪʘʢʞʝ ʚʳʭʦʜʳ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʆʙʘ ʟʘʧʦʚʝʜʥʠʢʘ ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʝʰʝʭʦʜʥʦʛʦ ʠʟʫʯʝʥʠʷ. 
ɹʦʛʘʪʩʪʚʦ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʫʛʦʜʠʡ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʱʠʭ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ (ʩʪʝʧʠ, ʣʫʛʘ, ʣʝʩʘ, ʙʦʣʦʪʘ, ʚʦʜʦʝ-
ʤʳ ʠ ʜʨʫʛʠʝ). ʆʩʥʦʚʥʦʡ ʛʨʫʧʧʦʡ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʩʪʝʧʝʡ ʷʚʣʷʶʪʩʷ ʛʨʳʟʫʥʳ, ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥ ʩʫʩʣʠʢ ʙʦʣʴʰʦʡ ʠ ʩʫʩʣʠʢ ʤʘʣʳʡ, ʩʝʨʘʷ ʠ ʩʪʝʧʥʘʷ ʧʦʣʝʚʢʠ, ʩʪʝʧʥʘʷ ʧʝʩʪʨʫʰʢʘ, ʜʦ-
ʤʘʰʥʷʷ ʠ ʧʦʣʝʚʘʷ ʤʳʰʠ, ʘ ʪʘʢʞʝ ʦʙʠʪʘʶʪ ʭʦʤʷʢ, ʙʦʣʴʰʦʡ ʪʫʰʢʘʥʯʠʢ ʠ ʟʘʷʮ-ʨʫʩʘʢ. ʅʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ʆʨʩʢʦʡ ʧʣʦʱʘʜʠ ʩʦʭʨʘʥʠʣʩʷ ʩʫʨʦʢ (ʙʘʡʙʘʢ), ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʪʦʨʦʛʦ, ʚ ʩʚʷʟʠ ʩ ʨʘʩ-
ʧʘʰʢʦʡ ʩʪʝʧʝʡ, ʩʠʣʴʥʦ ʩʦʢʨʘʪʠʣʦʩʴ. ʉʨʝʜʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ 
ʦʪʤʝʯʘʶʪʩʷ ʪʘʢʞʝ ʚʦʣʢ, ʣʠʩʠʮʘ, ʢʦʨʩʘʢ, ʛʦʨʥʦʩʪʘʡ, ʣʘʩʢʘ, ʭʦʨʝʢ, ʙʘʨʩʫʢ. ʉʨʝʜʠ ʧʪʠʮ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥ ʞʘʚʦʨʦʥʦʢ, ʧʝʨʝʧʝʣʢʘ, ʩʪʨʝʧʝʪ, ʢʨʝʯʝʪʢʘ (ʩʪʝʧʥʘʷ ʧʠʛʘʣʠʮʘ), ʩʪʝʧʥʦʡ ʦʨʝʣ, ʣʫʥʴ ʩʪʝʧ-
ʥʦʡ, ʤʝʣʢʠʝ ʩʦʢʦʣʳ. ɺ ʨʝʢʘʭ ʠ ʦʟʝʨʘʭ ʚʦʜʷʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʨʳʙʳ: ʣʝʱ, ʩʘʟʘʥ, ʢʘʨʘʩʴ, ʢʨʘʩʥʦ-
ʧʝʨʢʘ, ʥʘʣʠʤ, ʧʝʩʢʘʨʴ ʠ ʜʨʫʛʠʝ. 
ʇʨʝʜʧʨʠʷʪʠʡ ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʦʧʠʩʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ ʥʝʪ. ʕʢʦʥʦʤʠʢʘ ʨʘʡʦʥʘ 

ʨʘʟʚʠʪʘ ʩʣʘʙʦ. ʆʩʥʦʚʥʳʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʧʦ ʜʦʣʠʥʘʤ ʨʝʢ ʠ ʨʫʯʴʝʚ. ʕʪʦ ʧʦ-
ʩʝʣʢʠ ʂʘʨʘʛʘʯʠʥʩʢʠʡ, ʉʦʚʝʪʩʢʠʡ, ʍʘʨʴʢʦʚʩʢʠʡ, ʂʳʟʳʣʩʘʡ ʠ ʧʦʜʯʠʥʝʥʥʳʝ ʠʤ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-
ʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʝʣʘ. ʇʦʩʝʣʢʠ ʩ ʨʘʡʦʥʥʳʤʠ ʮʝʥʪʨʘʤʠ ʠ ʩʝʣʘʤʠ ʩʚʷʟʘʥʳ ʛʨʝʡʜʠʨʦʚʘʥʥʳʤʠ ʜʦ-
ʨʦʛʘʤʠ. ʀʤʝʶʪʩʷ ʪʘʢʞʝ ʧʦʣʝʚʳʝ ʜʦʨʦʛʠ, ʜʚʠʞʝʥʠʝ ʧʦ ʢʦʪʦʨʳʤ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʩʫʭʦʝ ʚʨʝʤʷ 
ʛʦʜʘ. ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʦʩʪʘʚ ʥʘʩʝʣʝʥʠʷ ʨʘʡʦʥʘ: ʨʫʩʩʢʠʝ ʠ ʢʘʟʘʭʠ. ʅʝʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʩʦ-
ʩʪʘʚʣʷʶʪ ʫʢʨʘʠʥʮʳ, ʥʝʤʮʳ ʠ ʪʘʪʘʨʳ. ɿʘʥʠʤʘʶʪʩʷ ʦʥʠ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ-ʟʝʤʣʝʜʝʣʠʝʤ ʠ ʩʢʦ-
ʪʦʚʦʜʩʪʚʦʤ. 
ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʧʣʦʱʘʜʠ ʦʧʨʝʜʝʣʷʶʪ ʜʚʝ ʢʨʫʧʥʳʝ ʩʪʨʫʢʪʫʨʳ: ɺʦʣʛʦ-ʋʨʘʣʴʩʢʘʷ ʘʥ-

ʪʝʢʣʠʟʘ ʠ, ʯʘʩʪʠʯʥʦ, ɿʘʧʘʜʥʦ ʋʨʘʣʴʩʢʠʡ ʤʝʛʘʤʦʥʦʢʣʠʥʦʨʠʡ. 
ʆʙʥʘʞʝʥʥʦʩʪʴ ʧʣʦʱʘʜʠ ʦʯʝʥʴ ʩʣʘʙʘʷ. ʆʙʥʘʞʝʥʠʷ ʧʝʨʤʩʢʦïʪʨʠʘʩʦʚʳʭ ʧʦʨʦʜ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ, ʧʨʠʯʝʤ, ʚ ʦʩʥʦʚʥʦʤ, ʦʪʤʝʯʘʶʪʩʷ ʚʳʭʦʜʳ ʫʩʪʦʡʯʠʚʳʭ ʢ ʚʳʚʝʪʨʠʚʘ-
ʥʠʶ ʧʦʨʦʜ ï ʠʟʚʝʩʪʥʷʢʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ɼʝʰʠʬʨʠʨʫʝʤʦʩʪʴ ɸʌʉ ʚ ʚʦʩʪʦʯʥʦʡ 
ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʭʦʨʦʰʘʷ, ʚ ʟʘʧʘʜʥʦʡ ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. ʍʦʨʦʰʦ ʚʳʜʝʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ 
ʵʣʝʤʝʥʪʳ ɿʘʧʘʜʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʤʝʛʘʤʦʥʦʢʣʠʥʦʨʠʷ, ʧʦʣʷ ʨʘʟʚʠʪʠʷ ʦʪʣʦʞʝʥʠʡ ʵʦʧʣʝʡʩʪʦʮʝʥʘ ʠ 
ʜʝʣʶʚʠʷ, ʬʨʘʛʤʝʥʪʳ ʨʝʯʥʳʭ ʪʝʨʨʘʩ, ʬʨʘʛʤʝʥʪʘʨʥʦ ʚʳʜʝʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʜʠʟʲ-
ʶʥʢʪʠʚʥʳʭ ʤʫʣʴʜ, ʧʦ ʢʘʨʩʪʦʚʳʤ ʧʨʦʩʘʜʢʘʤ ʚʳʜʝʣʷʶʪʩʷ ʚʳʭʦʜʳ ʧʦʜ ʯʝʭʦʣ ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪ-
ʣʦʞʝʥʠʡ ʩʫʣʴʬʘʪʥʦ-ʛʘʣʦʛʝʥʥʳʭ ʰʪʦʢʦʚ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ. 
ʆʩʥʦʚʦʡ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʣʠʩʪʘ ʄ-40-IX ʢ ʠʟʜʘʥʠʶ ʷʚʣʷʶʪʩʷ ʤʘʪʝʨʠʘʣʳ 

ɻɼʇ-200 ʆʨʩʢʦʡ ʧʣʦʱʘʜʠ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2008ï2010 ʛʛ. (ɸ. ʉ. ʃʠʩʦʚ, ʅ. ʊ. ʐʤʝʣʴʢʦʚ, 
ʖ. ɺ. ʏʝʯʫʣʠʥʘ ʠ ʜʨ.). ʈʦʩʩʠʡʩʢʘʷ ʯʘʩʪʴ ʣʠʩʪʘ ʄ-40-IX ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʜʘʥʥʦʡ ʧʣʦʱʘʜʠ. ʆʪʯʝʪ 
ʧʦ ɻɼʇ-200 ʧʨʦʰʝʣ ʘʧʨʦʙʘʮʠʶ ʥʘ ʅʈʉ çʈʦʩʥʝʜʨʘè. 
ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʢ ʠʟʜʘʥʠʶ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʫʛʣʫʙʣʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝ-

ʨʠʘʣʦʚ ɻɼʇ-200, ʘ ʪʘʢʞʝ ʩʙʦʨ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʟʜʘʥʥʦʡ ʣʠʪʝʨʘʪʫ-
ʨʳ. ɺ ʢʦʤʧʣʝʢʪʝ ʢʘʨʪ ʠ ʚ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʨʘʚʣʝʥʠʷ ʧʦ ʚʩʝʤ ʟʘʤʝʯʘ-
ʥʠʷʤ ʵʢʩʧʝʨʪʦʚ ʅʈʉ. 
ɺ ʥʘʩʪʦʷʱʝʡ ʟʘʧʠʩʢʝ çɺʚʝʜʝʥʠʝè, çɻʝʦʣʦʛʠʯʝʩʢʘʷ ʠʟʫʯʝʥʥʦʩʪʴè, çɿʘʢʣʶʯʝʥʠʝè, ʛʣʘʚʳ 

çʉʪʨʘʪʠʛʨʘʬʠʷè (ʦʪ ʚʝʨʭʥʝʛʦ ʢʘʨʙʦʥʘ ʜʦ ʧʣʠʦʮʝʥʘ ʚʢʣʶʯʠʪʝʣʴʥʦ), çʊʝʢʪʦʥʠʢʘè, çʀʩʪʦʨʠʷ ʛʝʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷè ʥʘʧʠʩʘʥʳ ɸ. ʉ. ʃʠʩʦʚʳʤ. çʉʪʨʘʪʠʛʨʘʬʠʷè (ʯʝʪʚʝʨʪʠʯʥʦʡ ʩʠʩʪʝʤʳ) ʠ 
çɻʝʦʤʦʨʬʦʣʦʛʠʷè ʖ. ɺ. ʏʝʯʫʣʠʥʦʡ; çʇʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝè ʠ çɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ 
ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭè ï ʃ. ʅ. ʂʚʘʩʥʶʢ; çɻʠʜʨʦʛʝʦʣʦʛʠʷè ï ɺ. ʀ. ʇʘʥʶʪʦʡ; çʕʢʦʣʦʛʦ-
ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘè ï ʅ. ʅ. ʀʛʦʰʢʠʥʦʡ. 
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ʎʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʢʦʤʧʣʝʢʪʘ ɻʦʩʛʝʦʣʢʘʨʪʳ-200 ʚʳʧʦʣʥʝʥʳ ʚ ɻʀʉ Arc View (ʚʝʨʩʠʷ 3.2) ʚ 
ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʥʦʤ ʮʝʥʪʨʝ ʆɸʆ çʂʦʤʧʘʥʠʷ ɺʦʪʝʤʠʨʦè. ʀʩʧʦʣʥʠʪʝʣʠ: 
ɺ. ʃ. ɸʣʝʢʩʝʝʚ, ɸ. ʅ. ɻʦʣʫʰʢʦʚ, ʆ. ɺ. ʂʦʩʘʨʝʚʘ, ʖ. ɽ. ʄʝʨʝʞʢʦ. 
ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʨʝʜʘʢʪʦʨʘʤ ɸ. ɺ. ɾʜʘʥʦʚʫ ʠ ɺ. ʂ. ʐʢʘʪʦʚʦʡ ʟʘ ʧʦʤʦʱʴ ʠ 

ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢʦʤʧʣʝʢʪʘ ʢʘʨʪ ʢ ʠʟʜʘʥʠʶ. 
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ɻɽʆʃʆɻʀʏɽʉʂɸʗ ʀɿʋʏɽʅʅʆʉʊʔ 
 
 
ʇʝʨʚʳʝ ʟʘʤʝʪʢʠ ʦ ʛʝʦʣʦʛʠʠ ʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ ʦʪʥʦʩʷʪʩʷ ʢ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦ ʚʨʝʤʷ ʥʦʩʠʣʠ ʩʣʫʯʘʡ-
ʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʧʫʪʥʦ ʩ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʤ ʠ ʙʦʪʘʥʠʯʝʩʢʠʤ ʠʟʫʯʝʥʠʝʤ ʦʨʝʥʙʫʨʛ-
ʩʢʠʭ ʩʪʝʧʝʡ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʨʘʙʦʪ, ʙʳ-
ʣʠ ʦʪʨʳʚʦʯʥʳ ʠ ʥʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʣʠʰʴ ʠʩʪʦʨʠʯʝ-
ʩʢʠʡ ʠʥʪʝʨʝʩ. 
ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʠ ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʖʞʥʦʛʦ ʋʨʘʣʘ ʩʜʝʣʘʣ 

ɸ. ʇ. ʂʘʨʧʠʥʩʢʠʡ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX  ʚʝʢʘ ʠʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʪʨʦʡʥʳʝ ʩʭʝʤʳ ʩʪʨʘʪʠ-
ʛʨʘʬʠʠ ʠ ʪʝʢʪʦʥʠʢʠ ʵʪʦʛʦ ʨʘʡʦʥʘ, ʥʝ ʫʪʨʘʪʠʚʰʠʝ ʩʚʦʝʛʦ ʟʥʘʯʝʥʠʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ɺ 
1874 ʛʦʜʫ ɸ. ʇ. ʂʘʨʧʠʥʩʢʠʡ ʚʳʜʝʣʠʣ ʘʨʪʠʥʩʢʠʡ ʷʨʫʩ ʠ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʩʪʨʘʪʠʛʨʘʬʠʷ ʘʨʪʠʥ-
ʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʜʦʣʞʥʘ ʙʘʟʠʨʦʚʘʪʴʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ ʨʘʟʨʝʟʘʭ ʖʞʥʦʛʦ ʋʨʘʣʘ, ʪʘʢ ʢʘʢ 
ʠʤʝʥʥʦ ʵʪʠ ʤʝʩʪʘ, ʙʣʘʛʦʜʘʨʷ ʭʦʨʦʰʝʡ ʦʙʥʘʞʝʥʥʦʩʪʠ ʠ ʷʩʥʦʡ ʪʝʢʪʦʥʠʢʠ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʢʣʘʩʩʠ-
ʯʝʩʢʠʤʠ ʦʙʨʘʟʮʘʤʠ ʠ ʜʘʪʴ ʢʣʶʯ ʢ ʧʦʥʠʤʘʥʠʶ ʩʪʨʘʪʠʛʨʘʬʠʠ ʥʠʞʥʝʡ ʧʝʨʤʠ. 
ʇʝʨʚʳʝ ʢʨʘʪʢʠʝ, ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʝ, ʩʚʝʜʝʥʠʷ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ 

ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʄ-40-IX ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʥʠʤʠ ʧʣʦʱʘʜʝʡ ʩʚʷʟʘʥʳ ʩ ʠʤʝʥʘʤʠ ʃ. ʅ. ʉʦʢʦʣʦʚʘ 
ʠ ʅ. ʅ. ʊʠʭʦʥʦʚʠʯʘ (1905ï1912 ʛʛ.). ʆʥʠ ʩʦʩʪʘʚʠʣʠ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨʪʫ ʤʘʩh ʪʘʙʘ 1 : 420 000 
ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʆʨʝʥʙʫʨʛʩʢʦʡ ʠ ʧʦʯʪʠ ʥʘ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʘʢʪʶʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʅ. ʅ. ʊʠʭʦʥʦʚʠʯʝʤ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʪʝʢʪʦʥʠʢʠ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʠʛʨʘʬʠʷ ʦʩʘʜʦʯʥʳʭ 
ʥʘʧʣʘʩʪʦʚʘʥʠʡ ʵʪʦʛʦ ʨʘʡʦʥʘ. 
ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʇʨʝʜʫʨʘʣʴʷ ʙʳʣʠ ʥʘʯʘʪʳ 

ʨʘʙʦʪʘʤʠ ʛʨʫʧʧʳ ʛʝʦʣʦʛʦʚ ʎʅʀɻʈʀ ï ɽ. ɺ. ɺʦʡʥʦʚʦʡ, ɽ. ʕ. ʈʘʟʫʤʦʚʩʢʦʡ, ʅ. ʂ. ʈʘʟʫʤʦʚʩʢʦʛʦ, 
ɸ. ɺ. ʍʘʙʘʢʦʚʘ (1927ï1933 ʛʛ.). ʆʥʠ ʟʘʢʘʨʪʠʨʦʚʘʣʠ ʚ ʤʘʩʰʪʘʙʝ 1 : 200 000 ʧʦʯʪʠ ʚʩʶ ʪʝʨʨʠʪʦ-
ʨʠʶ ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʖʞʥʦʛʦ ʋʨʘʣʘ ʠ ʧʨʠʣʘʛʘʶʱʠʝ ʢ ʥʝʤʫ ʦʙʣʘʩʪʠ, ʧʨʦʠʟʚʝʣʠ ʜʨʦʙʥʦʝ ʨʘʩ-
ʯʣʝʥʝʥʠʝ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʩʚʠʪʳ: ʤʘʷʯʥʫʶ, ʛʠʨʴʷʣʴʩʢʫʶ, ʤʦ-
ʭʦʚʫʶ ʠ ʢʨʘʩʥʦʛʦʨʩʢʫʶ, ʦʜʥʘʢʦ, ʚʦʟʨʘʩʪ ʠʭ ʦʧʨʝʜʝʣʠʣʠ ï ʦʪ ʢʫʥʛʫʨʩʢʦʛʦ ʜʦ ʢʘʟʘʥʩʢʦʛʦ ʚʢʣʶ-
ʯʠʪʝʣʴʥʦ. 
ɺ 1934 ʛʦʜʫ ʧʦ ʟʘʜʘʥʠʶ ʪʨʝʩʪʘ ɺʦʩʪʦʢʥʝʬʪʴ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʄ-40-XXX  ʙr -

ʣʘ ʧʦʢʨʳʪʘ ʩʲʝʤʢʦʡ ʤʘʩʰʪʘʙʘ 1 : 1 000 000. ɿʜʝʩʴ ɽ. ɺ. ʈʫʞʝʥʮʝʚ ʠ ʀ. ɺ. ʍʚʦʨʦʚʘ ʟʘʢʘʨʪʠʨʦʚʘ-
ʣʠ ʥʠʞʥʝʧʝʨʤʩʢʠʝ ʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʆʥʠ ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʳ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʡ ʦ ʩʪʨʘʪʠʛʨʘʬʠʠ, ʩʪʨʫʢʪʫʨʝ ʠ ʬʘʮʠʷʭ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ. ʀʤʠ ʙʘʣʘ ʜʦʢʘʟʘʥʘ ʥʝʩʦʩʪʦʷ-
ʪʝʣʴʥʦʩʪʴ ʩʭʝʤʳ ʩʪʨʘʪʠʛʨʘʬʠʠ ʘʨʪʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʛʝʦʣʦʛʘʤʠ ʎʅʀɻʈʀ. 
ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʇ. ʀ. ʂʣʠʤʦʚ ʢʘʨʪʠʨʦʚʘʣ ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʣʠʩʪʘ ʄ-40-XXX  ï ʦʙʣʘʩʪʴ ʨʘʟʚʠʪʠʷ 

ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʧʦʨʦʜ ʚʝʨʭʥʝʡ ʧʝʨʤʠ ʠ ʪʨʠʘʩʘ. 
ʇ. ʀ. ʂʣʠʤʦʚ (1934 ʛ.) ʚʳʜʝʣʠʣ ʜʚʘ ʢʦʤʧʣʝʢʩʘ ʦʪʣʦʞʝʥʠʡ: 1) ʧʘʣʝʦʟʦʡʩʢʠʡ ï ʩʣʦʞʥʦ ʜʠʩʣʦ-

ʮʠʨʦʚʘʥʥʳʡ ʠ 2) ʤʝʟʦʟʦʡʩʢʠʡ ï ʩʣʘʙʦ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʡ, ʠʣʠ ʩʦʚʩʝʤ ʥʝ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʡ. ʇʦ 
ʤʥʝʥʠʶ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʩʪʝʧʝʥʴ ʠ ʭʘʨʘʢʪʝʨ ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʠ ʫʢʘʟʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦ 
ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʚʦʟʨʘʩʪʘ. 
ʇʦʟʜʥʝʝ, ʦʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʇ. ʀ. ʂʣʠʤʦʚ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʣʠ-

ʩʪʘ ʄ-40-XXIX  ʧʦʢʘʟʘʣ ʠ ʦʪʣʦʞʝʥʠʷ ʪʨʠʘʩʦʚʦʡ ʩʠʩʪʝʤʳ. ʆʥ ʨʘʩʯʣʝʥʠʣ ʠʭ ʥʘ ʜʚʘ ʦʪʜʝʣʘ ï ʥʠʞ-
ʥʠʡ ʠ ʚʝʨʭʥʠʡ, ʦʪʤʝʪʠʚ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʥʥʝʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (ʨʘʡʦʥ 
ʛ. ʂʘʨʤʝʥ) ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʚʝʨʭʥʝʧʝʨʤʩʢʠʭ ʧʦʨʦʜ ʩʚʦʠʤ ʩʦʩʪʘʚʦʤ, ʮʚʝʪʦʤ ʠ ʪʝʢ-
ʩʪʫʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʆʪʣʦʞʝʥʠʷ ʧʦʟʜʥʝʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʇ. ʀ. ʂʣʠʤʦʚ ʦʙʲʝʜʠʥʠʣ ʚ 
ʧʝʩʪʨʦʮʚʝʪʥʫʶ ʩʚʠʪʫ, ʟʘʣʝʛʘʶʱʫʶ ʩ ʫʛʣʦʚʳʤ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʧʦʨʦʜʘʭ 
ʥʠʞʥʝʛʦ ʦʪʜʝʣʘ ʪʨʠʘʩʦʚʦʡ ʩʠʩʪʝʤʳ, ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʦʪʜʝʣʦʚ ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ. 
ɺ ʩʣʝʜʫʶʱʝʤ 1935 ʛ. ʇ. ʀ. ʂʣʠʤʦʚ ʩ ʃ. ʀ. ʃʫʢʲʷʥʳʯʝʚʳʤ ʧʨʠʩʪʫʧʠʣʠ ʢ ʩʦʩʪʘʚʣʝʥʠʶ ʛʝʦʣʦ-

ʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʣʠʩʪʘ ʄ-40-XXIX  ʤʘʩʰʪʘʙʘ 1 : 100 000. ʆʥʠ ʜʝʪʘʣʠʟʠʨʦʚʘʣʠ ʠ ʜʦʧʦʣʥʠʣʠ ʩʭʝ-
ʤʫ ʩʪʨʘʪʠʛʨʘʬʠʠ ʤʝʟʦʟʦʷ ʠ ʢʘʡʥʦʟʦʷ, ʚʳʨʘʙʦʪʘʥʥʫʶ ʥʘ ʩʦʩʝʜʥʝʡ ʩ ʚʦʩʪʦʢʘ ʧʣʦʱʘʜʠ: ʦʧʠʩʘʣʠ 
ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʨʘʡʦʥʘ, ʧʨʠ ʵʪʦʤ ʧʨʘʚʠʣʴʥʦ ʫʢʘʟʘʚ ʥʘ ʤʝʨʠʜʠʦʥʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 
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ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʣʠʥʠʡ. 
ɺ ʧʝʨʠʦʜ ʩ 1936 ʧʦ 1943 ʛʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʄ-40-IX ʠ ʩʤʝʞʥʳʭ ʩ ʥʠʤ ʧʣʦʱʘʜʷʭ ʠʥ-

ʪʝʥʩʠʚʥʦ ʚʝʣʠʩʴ ʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʥʘ ʙʫʨʳʝ ʫʛʣʠ. ɺ. ʃ. ʄʘʤʦʪʠʥ, ʧʦʜʚʦʜʷ ʠʪʦʛʠ ʵʪʠʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ, ʦʪʤʝʪʠʣ, ʯʪʦ ʚ ʇʨʝʜʫʨʘʣʴʝ ʧʨʦʷʚʣʝʥʠʷ ʙʫʨʳʭ ʫʛʣʝʡ ʧʨʠʫʨʦʯʝʥʳ ʢ ʜʠʟʲʶʥʢʪʠʚʥʳʤ 
ʤʫʣʴʜʘʤ ʠ ʩʚʷʟʘʥʳ ʩ ʧʦʨʦʜʘʤʠ ʧʦʟʜʥʝʪʨʠʘʩʦʚʦʛʦ, ʧʦʟʜʥʝʶʨʩʢʦʛʦ ʠ ʦʣʠʛʦʮʝʥïʤʠʦʮʝʥʦʚʦʛʦ 
ʚʦʟʨʘʩʪʘ, ʥʦ ʣʠʰʴ ʚ ʧʦʩʣʝʜʥʠʭ ʦʥʠ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 
ʇʦ ʟʘʜʘʥʠʶ ɺʅʀɻʈʀ ʚ 1947 ʛʦʜʫ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ ʄ-40-IX ʧʨʦʚʦʜʠʣʠʩʴ ʛʝʦʣʦʛʠʯʝ-

ʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʰʪʘʙʘ 1 : 100 000 ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʀ. ʀ. ʈʘʪʥʦʚʩʢʦʛʦ, ʩʦʧʨʦʚʦʞʜʘʚhʠ-
ʝʩʷ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʛʦʨʥʳʭ ʨʘʙʦʪ. ɺ ʝʛʦ ʦʪʯʝʪʝ çɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 
ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʨʘʡʦʥʘ ʣʝʚʦʙʝʨʝʞʴʷ ʨ. ʋʨʘʣ ʤʝʞʜʫ ʨʝʢʘʤʠ ʋʨʪʘ-ɹʫʨʪʷ ʠ ʂʠʷʣʳ-ʂʫʨʪʷè 
ʥʠʞʥʝʧʝʨʤʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʯʣʝʥʝʥʳ ʥʘ ʪʨʠ ʷʨʫʩʘ: ʩʘʢʤʘʨʩʢʠʡ, ʘʨʪʠʥʩʢʠʡ ʠ ʢʫʥʛʫʨʩʢʠʡ. 
ʅʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʳ ʧʦʩʣʝʜʥʝʛʦ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦʜʪʚʝʨʞʜʝʥʳ ʥʝ ʙʳ-
ʣʠ ʠ ʦʪʙʠʚʘʣʠʩʴ ʫʩʣʦʚʥʦ ʧʦ ʧʦʷʚʣʝʥʠʶ ʠ ʠʩʯʝʟʥʦʚʝʥʠʶ ʚ ʨʘʟʨʝʟʘʭ ʧʣʘʩʪʦʚ ʛʠʧʩʘ. 
ɺʝʨʭʥʶʶ ʧʝʨʤʴ ʀ. ʀ. ʈʘʪʥʦʚʩʢʠʡ ʨʘʟʜʝʣʠʣ ʥʘ ʜʚʘ ʢʦʤʧʣʝʢʩʘ: ʤʘʷʯʥʳʡ ʠ ʛʠʨʴʷʣʴʩʢʠʡ, ʚ 

ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʚʳʜʝʣʝʥʳ ʨʷʜ ʩʚʠʪ ʠ ʦʪʤʝʪʠʣ ʤʝʞʜʫ ʢʦʤʧʣʝʢʩʘʤʠ ʫʛʣʦʚʳʝ ʥʝʩʦʛʣʘʩʠʷ. ɻʠ-
ʨɹʷʣʴʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʦʭʚʘʪʳʚʘʝʪ ʧʦʨʦʜʳ ʧʦʟʜʥʝʢʘʟʘʥʩʢʦʛʦ ʠ ʪʘʪʘʨʩʢʦʛʦ ʚʦʟʨʘʩ-
ʪʘ. 
ɺ 1947 ʛʦʜʫ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʧʣʦʱʘʜʠ ʨʘʙʦʪʘʣʘ ʉʝʨʝʚʦ-ʗʡʩʘʥʩʢʘʷ ʧʦʠʩʢʦʚʦ-ʩʲʝʤʦʯʥʘʷ ʧʘʨ-

ʪʠʷ, ʚʦʟʛʣʘʚʣʷʝʤʘʷ ʄ. ɽ. ʂʝʨʝʥʩʢʠʤ. ʕʪʘ ʧʘʨʪʠʷ ʧʨʦʚʝʣʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʲʝʤʢʫ ʤʘʩʰʪʘʙʘ 
1 : 50 000 ʥʘ ʣʠʩʪʘʭ ʄ-40-XXIX -ɸ ʠ ɹ ʠ ʩʦʩʪʘʚʠʣʘ ʥʘ ʥʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʪʦʛʦ ʞʝ ʤʘʩʰʪʘ-
ʙʘ. ʇʨʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʨʘʩʯʣʝʥʝʥʠʠ ʤʝʟʦʟʦʷ ʄ. ɽ. ʂʝʨʝʥʩʢʠʡ ʠʩʧʦʣʴʟʦʚʘʣ ʩʭʝʤʫ, ʧʨʝʜʣʦ-
ʞʝʥʥʫʶ ɺ. ʉ. ɾʫʨʘʚʣʝʚʳʤ ʜʣʷ ʙʦʣʝʝ ʶʞʥʳʭ ʨʘʡʦʥʦʚ, ʣʝʞʘʱʠʭ ʚ ʙʘʩʩʝʡʥʝ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ 
ʨ. ʀʣʝʢʘ. 
ɺ 1947 ʛʦʜʫ ʚʳʰʣʘ ʚ ʩʚʝʪ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʤʘʩʰʪʘʙʘ 1 : 1 000 000 ʣʠʩʪʘ ʄ-40. ɽʝ ʩʦʩʪʘ-

ʚʠʣʠ ɸ. ʃ. ʗʥʰʠʥ ʠ ɻ. ʀ. ɺʦʜʦʨʝʟʦʚ. 
ɺ 1948 ʛʦʜʫ ʧʦʷʚʠʣʘʩʴ ʨʘʙʦʪʘ ʅ. ʇ. ɻʝʨʘʩʠʤʦʚʘ ʧʦ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʖʞʥʦʛʦ ʋʨʘʣʘ ʚ ʧʘʣʝʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʦʩʚʝʱʝʥʠʠ. ʆʥʘ ʧʦʩʣʫʞʠʣʘ ʦʩʥʦʚʦʡ ʜʘʣʴʥʝʡʰʠʭ, ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɸʚʪʦʨʦʤ ʦʪʤʝʯʘʝʪʩʷ ʥʘʧʨʷʞʝʥʥʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʞʠʟʥʴ ʟʘʧʘʜʥʦʛʦ 
ʩʢʣʦʥʘ ʖʞʥʦʛʦ ʋʨʘʣʘ ʠ ʇʨʠʫʨʘʣʴʷ ʚ ʥʝʦʛʝʥïʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ. 
ɺ ʪʦʤ ʞʝ 1948 ʛ. ʥʘ ʚʦʩʪʦʢʝ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʄ-40-XXIX  ʠ ʥʘ ʣʠʩʪʝ ʄ-40-XXX  ʙʳʣʠ ʧʨʦ-

ʚʝʜʝʥʳ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʰʪʘʙʘ 1 : 100 000 ɸ. ɺ. ɹʝʨʜʷʝʚʦʡ. ʎʝʣʴ ʵʪʠʭ ʨʘʙʦʪ 
ʩʚʦʜʠʣʘʩʴ ʢ ʠʟʫʯʝʥʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʢ ʚʳʷʩʥʝʥʠʶ ʩʚʷʟʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʘʥʦʤʘʣʠʡ ʩ 
ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ɸʚʪʦʨʦʤ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʩʝʯʝʥʠʝʤ 1 ʤʛʣ., ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʨʷʜ 
ʤʘʢʩʠʤʫʤʦʚ ʠ ʤʠʥʠʤʫʤʦʚ ʩʠʣʳ ʪʷʞʝʩʪʠ. ɼʘʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʘʥʦʤʘʣʠʡ. 
ɺ 1949 ʛ. ʕ. ɸ. ʂʦʧʳʪʦʚʦʡ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʩʚʦʜʥʳʡ ʦʪʯʝʪ ʧʦ ʨʘʙʦʪʘʤ ʩʧʦʨʦ-ʧʳʣʴʮʦʚʦʡ ʧʘʨ-

ʪʠʠ ʚ ɸʢʪʶʙʠʥʩʢʦʤ ʠ ʆʨʝʥʙʫʨʛʩʢʦʤ ʇʨʠʫʨʘʣʴʝ ʟʘ 1946ï1949 ʛʦʜʳ. ɺ ʦʪʯʝʪʝ ʢʘʞʜʘʷ ʩʚʠʪʘ ʢʦʥ-
ʪʠʥʝʥʪʘʣʴʥʦʛʦ ʤʝʟʦʟʦʷ ʧʦʣʫʯʠʣʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʯʝʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚ ʦʪʥʦʰʝʥʠʠ ʩʚʦʡ-
ʩʪʚʝʥʥʦʛʦ ʝʡ ʩʧʦʨʦ-ʧʳʣʴʮʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɼʣʷ ʢʘʞʜʦʡ ʩʚʠʪʳ ʘʚʪʦʨ ʚʳʜʝʣʠʣ ʨʫʢʦʚʦʜʷʱʠʝ ʚʠ-
ʜʳ ʠ ʨʫʢʦʚʦʜʷʱʠʝ ʢʦʤʧʣʝʢʩʳ ʩʧʦʨ ʠ ʧʳʣʴʮʳ, ʦʧʨʝʜʝʣʠʣ ʚʦʟʨʘʩʪ ʚʩʝʭ ʩʚʠʪ. ɹʳʣʠ ʚʳʷʚʣʝʥʳ, ʚ 
ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ, ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʩʧʦʨʦ-ʧʳʣʴʮʝʚʦʛʦ ʩʧʝʢʪʨʘ ʚʝʨʭʥʝʶʨʩʢʠʝ ʤʦʨʩʢʠʝ ʦʪʣʦ-
ʞʝʥʠʷ. 
ɺ ʪʦʤ ʞʝ 1949 ʛʦʜʫ ʚʩʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʙʳʣʘ ʧʦʢʨʳʪʘ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤ-

ʢʦʡ (ʄʠʰʢʝʚʠʯ, 1949 ʛ.). ʕʪʠ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ 
ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ. ɹʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʘʷ ʢʘʨʪʘ ʚ ʨʝʜʫʢʮʠʠ ɹʫʛʝ ʩʝʯʝʥʠʝʤ 2 ʤʛʣ. ɺʳ-
ʷʚʣʝʥ ʨʷʜ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʠ ʤʠʥʠʤʫʤʦʚ ʩʠʣʳ ʪʷʞʝʩʪʠ. ʆʪʤʝʯʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʚ ʦʙ-
ʱʠʭ ʯʝʨʪʘʭ ʘʥʦʤʘʣʴʥʦʝ ʧʦʣʝ ʫʚʷʟʳʚʘʝʪʩʷ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʡʦʥʘ, ʩ ʪʝʢʪʦʥʠ-
ʯʝʩʢʠʤʠ ʞʝ ʝʛʦ ʩʪʨʦʝʥʠʝʤ ʧʨʷʤʦʡ ʩʚʷʟʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 
ɺ 1950 ʛʦʜʫ ɸ. ʇ. ɺʝʨʭʦʪʠʥ ʧʨʦʚʝʣ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʫʶ ʩʲʝʤʢʫ ʤʘʩʰʪʘʙʘ 1 : 200 000. ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʘʚʪʦʨ ʩʦʩʪʘʚʠʣ ʢʘʨʪʫ ʠʟʦʜʠʥʘʤ ʤʘʩʰʪʘʙʘ 1 : 200 000, ʢʘʨʪʫ ʘʥʦʤʘʣʠʡ ȹʅ ʠ ȹZ ʤʘʩ-
ʰʪʘʙʘ 1 : 500 000, ʢʘʨʪʳ ȹZ ʧʦ ʩʲʝʤʢʝ ʩ ʚʘʨʠʦʤʝʪʨʦʤ ʤʘʩh ʪʘʙʘ 1 : 100 000. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʟʦʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ȹZ ʩʦʚʧʘʜʘʶʪ ʩ ʤʘʢʩʠʤʫʤʦʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠ 
ʩʚʷʟʘʥʳ ʩ ʛʣʫʙʦʢʠʤʠ ʤʫʣʴʜʘʤʠ, ʟʘʧʦʣʥʝʥʥʳʤʠ ʚʝʨʭʥʝʶʨʩʢʠʤʠ ʠ ʤʝʣʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʆʪ-
ʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ȹZ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʠʥʠʤʫʤʘʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʩʚʷʟʘʥʳ ʩ ʚʳʭʦʜʘʤʠ ʢʫʥ-
ʛʫʨʩʢʠʭ ʛʘʣʦʛʝʥʥʳʭ ʧʦʨʦʜ. 
ɺ 1951 ʛ. ʄ. ɻ. ɹʘʪʶʢʦʚʳʤ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʄ-40-XXIX  ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʤʘʩʰʪʘʙʘ 1 : 100 000. ʎʝʣʴ ʵʪʠʭ ʨʘʙʦʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʦʜʠʣʘʩʴ ʢ ʪʝʢ-
ʪʦʥʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʳʜʝʣʝʥʠʶ ʟʦʥ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ 
ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʭ ʨʘʙʦʪ. 
ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʄ. ɻ. ɹʘʪʶʢʦʚ ʚʳʜʝʣʠʣ ʦʢʨʘʠʥʫ ʈʫʩʩʢʦʡ ʧʣʘʪ-

ʬʦʨʤʳ, ʇʨʝʜʫʨʘʣʴʩʢʠʡ ʧʨʦʛʠʙ ʠ ʧʨʠʙʦʨʪʦʚʫʶ ʯʘʩʪʴ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ. ɺ ʧʨʝʜʝʣʘʭ ʧʦ-
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ʩʣʝʜʥʝʡ ʦʥ ʚʳʷʚʠʣ ʨʷʜ ʤʘʢʩʠʤʫʤʦʚ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʣʝʚʳʤʠ ʢʫ-
ʧʦʣʘʤʠ, ʠ ʜʚʘ ʤʠʥʠʤʫʤʘ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʩʦʚʧʘʚʰʠʝ ʩ ʩʠʥʢʣʠʥʘʣʷʤʠ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʨʳʭʣʤrʠ 
ʧʦʨʦʜʘʤʠ ʤʝʟʦʟʦʷ. ʀʤ ʪʘʢʞʝ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʘʥʦʤʘʣʠʡ ʩʠʣʳ ʪʷʞʝʩʪʠ ʩ ʤʘʩʰʪʘʙʦʤ 
1 : 100 000 ʩʝʯʝʥʠʝʤ 2 ʤʛʣ. 
ɺ 1960 ʛ. ɺ. ʀ. ɻʦʣʦʚʢʦ ʠ ʀ. ɻ. ʉʦʣʦʤʘʪʠʥ ʧʨʦʚʝʣʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ (1 : 25 000) ʘʵʨʦʛʝʦ-

ʬʠʟʠʯʝʩʢʠʝ ʧʦʠʩʢʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʅʘ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʘʥʦʤʘʣʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 
ɺ 1960 ʛ. ʛʨʫʧʧʦʡ ʛʝʦʣʦʛʦʚ ɺɸɻʊʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʊ. ʂ. ʉʘʜʦʚʥʠʢʦʚʦʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʣʠʩʪʘ ʄ-40-IX ʠ ʟʘʧʘʜʥʦʡ ʧʦʣʦʚʠʥʳ ʣʠʩʪʘ ʄ-40-XV. ʉʲʝʤʢʘ ʧʨʦʚʦʜʠ-
ʣʘʩʴ ʩ ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʵʨʦʬʦʪʦʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʷʚʠʣʦʩʴ ʙʦʣʴʰʠʤ ʰʘʛʦʤ ʚʧʝʨʝʜ, ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʆʜʥʘʢʦ ʩʞʘʪʳʝ ʩʨʦʢʠ ʨʘʙʦʪ (ʦʜʠʥ ʧʦʣʝʚʦʡ ʩʝʟʦʥ) 
ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴh ʦʡ ʦʙʲʝʤ ʢʦʣʦʥʢʦʚʦʛʦ ʙʫʨʝʥʠʷ (4 000 ʧ. ʤ) ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʠʩʴ ʥʘ 
ʢʘʯʝʩʪʚʝ ʢʘʨʪʳ. 
ʇʦ ʟʘʜʘʥʠʶ ɸʢʪʶʙʠʥʩʢʦʡ ɻʈʇ ʚ 1961 ʛ. ʛʨʫʧʧʘ ʩʦʪʨʫʜʥʠʢʦʚ ʂʘʟʘʥʩʢʦʛʦ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʘ 

ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ. ʂ. ɻʫʩʝʚʘ ʧʨʠʩʪʫʧʠʣʘ ʢ ʪʝʤʘʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ: çʉʪʨʘʪʠʛʨʘʬʠʷ ʚʝʨʭʥʝʧʘ-
ʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɸʢʪʶʙʠʥʩʢʦʛʦ ʇʨʠʫʨʘʣʴʷè. ɺ ʪʝʨʨʠʪʦʨʠʶ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʰʣʘ ʶʛʦ-
ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʣʠʩʪʘ ʄ-40-XXX. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ɸ. ʂ. ɻʫʩʝʚ ʧʨʠʥʷʣ ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭ-
ʥʝʡ ʧʝʨʤʠ ʩʭʝʤʫ ʩʪʨʘʪʠʛʨʘʬʠʠ, ʚ ʢʦʪʦʨʦʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʩʪʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʟʚʘ-
ʥʠʷ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʵʪʦʤ ʚʦʟʥʠʢʣʘ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʨʘʟʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʦʜ ʦʜʠʥʘʢʦʚʳ-
ʤʠ ʥʘʟʚʘʥʠʷʤʠ (ʫʬʠʤʩʢʠʡ, ʢʘʟʘʥʩʢʠʡ, ʪʘʪʘʨʩʢʠʡ ʷʨʫʩʳ) ʧʦʥʠʤʘʣʠʩʴ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʦʪʣʦʞʝ-
ʥʠʷ. ɺ ʦʩʥʦʚʫ ʨʘʩʯʣʝʥʝʥʠʷ ʤʦʱʥʦʡ ʪʦʣʱʠ ʚʝʨʭʥʝʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣ ʧʦʣʦʞʝʥ ʧʘʣʝʦʥʪʦ-
ʣʦʛʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ. 
ɺ 1962 ʛʦʜʫ ɽ. ʂ. ʌʦʤʝʥʢʦ ʧʨʦʚʝʣ ʩʝʡʩʤʠʯʝʩʢʫʶ ʩʲʝʤʢʫ ʤʘʩʰʪʘʙʘ 1 : 500 000 ʚ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ, ʟʘʭʚʘʪʠʚ ʶʛʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʨʘʡʦʥʘ. ʈʘʙʦʪʘ 
ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ ʄʆɺ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʦʪʨʘʞʝʥʠʡ ʦʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʧʦʜʩʦʣʝʚʦʛʦ ʛʦ-
ʨʠʟʦʥʪʘ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʵʪʦʛʦ ʛʦʨʠʟʦʥʪʘ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʩʝʡʩʤʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʧʦ ʦʪʨʘʙʦʪʘʥʥʳʤ ʧʨʦʬʠʣʷʤ ʠ 

ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʦ ʦʧʦʨʥʦʤʫ ʛʦʨʠʟʦʥʪʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʢʫʥʛʫʨʩʢʦʛʦ 
ʧʦʜʩʦʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʨʦʜ. ɺ ʧʨʝʜʝʣʘʭ ʠʟʫʯʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʜʦʚʦʣʴʥʦ ʧʦʣʦ-
ʛʠʝ ʢʫʧʦʣʘ ʩ ʥʘʨʫʰʝʥʥʳʤʠ ʩʚʦʜʘʤʠ (ʥʘʨʫʰʝʥʠʝ ʪʠʧʘ ʩʙʨʦʩʦʚ). 
ɺ 1964 ʛ. ʆʨʝʥʙʫʨʛʩʢʠʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʝʨʪʳʚʘʥʠʝʤ ʧʦʠʩʢʦʚʳʭ 

ʨʘʙʦʪ ʥʘ ʦʩʘʜʦʯʥʫʶ ʤʝʜʴ, ɺ. ɸ. ɻʘʨʷʠʥʦʚʫ, ʅ. ɸ. ɺʘʩʠʣʴʝʚʦʡ ʠ ʂ. ɸ. ʄʘʚʨʠʥʫ ʙʳʣʦ ʧʦʨʫʯʝʥʦ 
ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʨʘʩʢʨʳʪʠʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʆʨʝʥʙʫʨʛ-
ʩʢʦʛʦ ʇʨʠʫʨʘʣʴʷ ʚ ʧʦʟʜʥʝʢʘʟʘʥʩʢʦʝ ʚʨʝʤʷ. ɸʚʪʦʨʳ ʜʦʚʦʣʴʥʦ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʣʠ ʚʝʨʭʥʶʶ ʯʘʩʪʴ 
ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʘ ʠ ʚʝʩʴ ʨʘʟʨʝʟ ʥʠʞʥʝʢʘʟʘʥʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ. ʇʦ ʫʩʣʦʚʠʷʤ ʟʘʣʝʛʘʥʠʷ, ʣʠʪʦʣʦʛʠ-
ʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʬʘʮʠʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ ʦʨʛʘʥʠʯʝʩʢʠʤ ʦʩʪʘʪʢʘʤ ʧʦʩʣʝʜʥʠʡ ʦʥʠ ʨʘʩʯʣʝ-
ʥʠʣʠ ʥʘ ʯʝʪʳʨʝ ʧʘʯʢʠ. ʇʨʠʯʝʤ, ʦʪʤʝʪʠʣʠ, ʯʪʦ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʡ ʦʧʨʝʜʝʣʝʥ-
ʥʳʡ ʨʠʪʤ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 
ɺ 1966 ʛ. ʄ. ʅ. ɺʦʣʢʦʚʳʤ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʤʝʪʦʜʘʤʠ 

ʊʊ, ɺʕɿ ʠ ʛʨʘʚʠʨʘʟʚʝʜʢʠ ʚ ɹʝʣʷʝʚʩʢʦʤ ʠ ɸʢʙʫʣʘʢʩʢʦʤ ʨʘʡʦʥʘʭ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ. ʎʝʣʴ 
ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʳʜʝʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʧʦʠʩʢʠ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ 
ʜʦʢʫʥʛʫʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘ ʩʣʝʜʫʶɦ ʠʡ 1967 ʛʦʜ ï ʘʥʘʣʦʛʠʯʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʪʝʤʠ ʞʝ ʤʝʪʦʜʘʤʠ ʧʨʦʚʝʣ ʖ. ʂ. ɻʫʨʴʝʚ. ʇʣʦʱʘʜʴ ʝʛʦ ʨʘʙʦʪ, ʧʦʤʠʤʦ ɸʢʙʫʣʘʢʩʢʦʛʦ ʠ ɹʝʣʷʝʚ-
ʩʢʦʛʦ ʨʘʡʦʥʦʚ, ʯʘʩʪʠʯʥʦ ʟʘʭʚʘʪʳʚʘʣʘ ʠ ʂʫʚʘʥʜʳʢʩʢʠʡ ʨʘʡʦʥ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʝʟʫʣʴʪʘ-
ʪʦʤ ʵʪʠʭ ʨʘʙʦʪ ʷʚʠʣʘʩʴ ʢʘʨʪʘ ʩʨʝʜʥʝʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʊʊ ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘʪʠʯʝʩʢʘʷ 
ʢʘʨʪʘ ʧʦ ʦʧʦʨʥʦʤʫ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ ʊʊ ʠ ɺʕɿ. 
ɺ 1964ï1967 ʛʛ. ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʘ ʪʘʢʞʝ ʩʦʧʨʝʜʝʣʴʥʘʷ ʩ ʥʝʡ ʩ ʩʝʚʝʨʘ ʧʣʦʱʘʜʴ, 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʨʘʤʢʘʤʠ ʣʠʩʪʘ ʄ-40-III, ʙʳʣʠ ʦʭʚʘʯʝʥʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʰʣʠʭʦʚʳʤʠ ʨʘʙʦ-
ʪʘʤʠ. ʀʭ ʧʨʦʚʦʜʠʣʘ ʐʣʠʭʦʚʘʷ ʧʘʨʪʠʷ ʅʀʀ ʛʝʦʣʦʛʠʠ ʧʨʠ ʉɻʋ (ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴ 
ɺ. ɸ. ʊʠʱʝʥʢʦ) ʩ ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ ʫʩʣʦʚʠʡ ʠ ʧʫʪʝʡ ʧʝʨʝʥʦʩʘ ʫʩʪʦʡʯʠʚʳʭ ʤʠʥʝʨʘʣʦʚ, ʚʳʷʚʣʝ-
ʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʦʩʩʳʧʷʭ, 
ʧʨʦʛʥʦʟʘ ʫʯʘʩʪʢʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʧʦʠʩʢʦʚ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʠʭ ʦʮʝʥʢʠ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʚʧʝʨʚʳʝ ʥʘ ʣʠʩʪʘʭ ʄ-40-III  ʠ ʄ-40-IX ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʥʘ 

ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʰʣʠʭʦʚʳʝ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1 : 200 000 ʧʦ ʙʣʘʛʦʨʦʜʥʳʤ ʠ 
ʨʝʜʢʠʤ ʤʝʪʘʣʣʘʤ. 
ɺ 1967 ʛ. ʫʚʠʜʝʣʘ ʩʚʝʪ ʤʥʦʛʦʣʝʪʥʷʷ ʨʘʙʦʪʘ ɺ. ʇ. ʊʚʝʨʜʦʭʣʝʙʦʚʘ çʉʪʨʘʪʠʛʨʘʬʠʷ ʠ ʧʘʣʝʦʛʝʦ-

ʛʨʘʬʠʷ ʥʠʞʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʠ ɸʢʪʶʙʠʥʩʢʦʛʦ ʇʨʠʫʨʘʣʴʷè. ɸʚʪʦʨ ʝʝ ʥʝ 
ʪʦʣʴʢʦ ʜʝʪʘʣʠʟʠʨʦʚʘʣ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʫʶ ʩʭʝʤʫ ʩʪʨʘʪʠʛʨʘʬʠʠ ʪʨʠʘʩʘ, ʥʦ ʠ ʚʥʝʩ ʚ ʥʝʝ ʩʫ-
ʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʇʨʠʯʝʤ, ʚ ʦʩʥʦʚʫ ʨʘʩʯʣʝʥʝʥʠʷ ʪʨʠʘʩʦʚʳʭ ʢʨʘʩʥʦʮʚʝʪʦʚ ʠʤ ʙʳʣʠ ʧʦʣʦ-
ʞʝʥʳ ʩʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ï ʨʠʪʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʠ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ, ʚʳʧʦʣ-
ʥʝʥʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʳʤ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ï ʠʟʫʯʝʥʠʝʤ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʠ 
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ʠʭ ʢʦʨʨʝʣʷʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ. ɺ. ʇ. ʊʚʝʨʜʦʭʣʝʙʦʚ ʚ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʝ (ʇʨʝʜʫʨʘʣʩɹʢʦʤ ʢʨʘ-
ʝʚʦʤ ʧʨʦʛʠʙʝ), ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʦʨʦʜʘʤ ʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʚʳʜʝʣʷʝʪ ʪʨʠ ʩʪʨʫʢʪʫʨʥʦ-
ʬʘʮʠʘʣʴʥʳʝ ʟʦʥʳ: ʚʦʩʪʦʯʥʫʶ, ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʟʘʧʘʜʥʫʶ. ʇʝʨʚʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʨʫʙʳʤ ʛʨʘ-
ʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʦʨʦʜ, ʥʘʣʠʯʠʝʤ ʚ ʨʘʟʨʝʟʘʭ ʤʦʱʥʳʭ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʣʘʩʪʦʚ 
ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʩʘʤʳʭ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʪʨʠʘʩʘ. ʎʝʥʪʨʘʣʴ-
ʥʘʷ ʟʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʝʡ ʧʦʣʥʦʪʦʡ ʨʘʟʨʝʟʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʦʪʣʦʞʝʥʠʡ (ʧʨʦ-
ʮʝʩʩʳ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʥʝʡ ʥʘʯʘʣʠʩʴ ʨʘʥʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʩʪʦʯʥʦʡ ʟʦʥʦʡ). ɺ ʟʘʧʘʜʥʦʡ 
ʟʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʤʦʱʥʦʩʪʠ ʠ ʙʦʣʝʝ ʪʦʥʢʠʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ. ʅʘ ʦʩʥʦ-
ʚʘʥʠʠ ʵʪʦʛʦ ʘʚʪʦʨ ʜʝʣʘʝʪ ʚʳʚʦʜ: ʪʨʠʘʩʦʚʘʷ ʩʝʜʠʤʝʥʪʘʮʠʷ ʚ ʆʨʝʥʙʫʨʛʩʢʦʤ ʇʨʠʫʨʘʣʴʝ ʧʨʦʭʦʜʠ-
ʣʘ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʘ ʧʦʵʪʦʤʫ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʨʳʚʘ ʤʝʞʜʫ ʧʘʣʝʦʟʦʝʤ ʠ ʤʝʟʦʟʦʝʤ ʚ ʨʘʟʣʠʯʥʳʭ 
ʨʘʡʦʥʘʭ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʝʦʜʠʥʘʢʦʚʳ. 
ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʅ. ɸ. ɺʘʩʠʣʴʝʚʘ ʟʘʢʦʥʯʠʣʘ ʪʝʤʫ çʇʘʣʝʦʛʝʥʦʚʳʝ ʠ ʥʝʦʛʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ 

ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʇʨʝʜʫʨʘʣʴʷè. ɽʶ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʩʪʨʦʝʥʠʠ 
ʢʘʡʥʦʟʦʡʩʢʠʭ ʧʦʨʦʜ ʚ ʧʨʝʜʝʣʘʭ ʋʨʘʣ-ʉʘʢʤʘʨʩʢʦʛʦ ʠ ʋʨʘʣʦ-ʀʣʝʢʩʢʦʛʦ ʤʝʞʜʫʨʝʯʠʡ. ʆʥʘ ʦʪʤʝ-
ʪʠʣʘ, ʯʪʦ ʜʣʷ ʯʘʩʪʠ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʘʷ ʧʝʩʪʨʦʪʘ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-
ʩʪʘʚʘ ʠ ʩʚʦʝʦʙʨʘʟʥʳʝ ʫʩʣʦʚʠʷ ʟʘʣʝʛʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʠʭ ʢ ʜʠʟʲʶʥʢʪʠʚʥʳʤ 
ʤʫʣʴʜʘʤ. ʅ. ɸ. ɺʘʩʠʣʴʝʚʘ ʩʦʩʪʘʚʠʣʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ, ʧʦʩʪʨʦʝʥʥʳʭ 
ʥʘ ʠʩʪʦʨʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʨʠʥʮʠʧʝ. ʀʭ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʘʚʪʦʨʫ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʚʦʩʩʪʘʥʦʚʠʪʴ 
ʠʩʪʦʨʠʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʠ ʤʠʦʮʝʥʦʚʦʡ ʵʧʦʭʠ. 
ɺ 1967ï1968 ʛʛ. ʥʘ ʣʠʩʪʝ ʄ-40-IX ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʧʘʨʪʠʝʡ ʅʀʀ ʛʝʦʣʦʛʠʠ ʧʨʠ ʉɻʋ 

(ɿʘʡʦʥʮ, ʖʥʘʥʠʜʟʝ, 1968 ʛ.) ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʨʘʙʦʪʳ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 
ʢʘʨʪʳ ʠ ʢʘʨʪʳ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʤʘʩʰʪʘʙʝ 1 : 200 000. 
ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨʪʫ ʘʚʪʦʨʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʠʣʠ ʧʦ ʠʩʪʦʨʠʢʦ-

ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ ʩ ʦʪʨʘʞʝʥʠʝʤ ʛʝʥʝʟʠʩʘ ʠ ʚʦʟʨʘʩʪʘ, ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʪʘʢ ʠ 
ʪʠʧʦʚ ʨʝʣʴʝʬʘ, ʧʦʢʘʟʘʣʠ ʦʥʠ ʥʘ ʥʝʡ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʠ ʩʚʷʟʴ ʨʝʣʴʝʬʘ ʩ ʪʝʢʪʦʥʠ-
ʢʦʡ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʠʣʠ ʜʝʥʫʜʘʮʠʦʥʥʫʶ ʨʘʚʥʠʥʫ ʦʣʠʛʦʮʝʥïʤʠʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʜʝʥʫʜʘʮʠʦʥ-
ʥʫʶ ʨʘʚʥʠʥʫ ʚʝʨʭʥʝʧʣʠʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʦ-ʘʙʨʘʟʠʦʥʥʫʶ ʨʘʚʥʠʥʫ ʘʢʯʘʛʳʣɹ-
ʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. 
ɺ 1967ï1969 ʛʛ. ʆ. ʄ. ʉʝʚʘʩʪʴʷʥʦʚ ʠ ʉ. ʂ. ʉʝʚʘʩʪʴʷʥʦʚʘ ʥʘ ʧʣʦʱʘʜʠ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʤʢʘʤʠ 

ʣʠʩʪʘ ʄ-40-IX, ʧʨʦʚʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʲʝʤʢʫ ʤʘʩʰʪʘʙʘ 1 : 200 000. 
ʆʥʠ ʚʧʝʨʚʳʝ ʥʘ ʵʪʫ ʪʝʨʨʠʪʦʨʠʶ ʩʦʟʜʘʣʠ ʢʦʥʜʠʮʠʦʥʥʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʫʶ 
ʢʘʨʪʫ ʤʘʩʰʪʘʙʘ 1 : 200 000. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʘʚʪʦʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʛʝʦʣʦʛʠʯʝʩʢʘʷ 
ʦʩʥʦʚʘ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʊ. ʂ. ʉʘʜʦʚʥʠʢʦʚʦʡ. ʆʥʠ ʚʥʝʩʣʠ ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʠʩʦʚʢʫ ʛʝʦʣʦʛʠ-
ʯʝʩʢʠʭ ʢʦʥʪʫʨʦʚ; ʧʦʜʨʦʙʥʦ ʦʩʚʝʪʠʣʠ ʚʦʜʦʥʦʩʥʦʩʪʴ ʚʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ, ʧʝʨʤʩʢʠʭ, ʪʨʠʘʩʦ-
ʚʳʭ, ʶʨʩʢʠʭ, ʤʝʣʦʚʳʭ, ʤʠʦʮʝʥʦʚʳʭ, ʧʣʠʦʮʝʥʦʚʳʭ ʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ: ʜʝʪʘʣʴʥʦ ʠʟʫʯʠ-
ʣʠ ʭʠʤʠʟʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɺ ʮʝʣʦʤ, ʠʟ ʚʩʝʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʦʜʦʦʙʠʣʴ-
ʥʳʝ, ʆ. ʉ. ʉʝʚʘʩʪʴʷʥʦʚ ʠ ʉ. ʂ. ʉʝʚʘʩʪʴʷʥʦʚʘ ʚʳʜʝʣʠʣʠ ʛʦʨʠʟʦʥʪʳ ʯʝʪʚʝʨʪʠʯʥʳʭ ʘʣʣʶʚʠʘʣʥɹʳʭ, 
ʩʨʝʜʥʝʶʨʩʢʠʭ ʠ ʚʝʨʭʥʝʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʘʚʪʦʨʳ ʚʧʝʨʚʳʝ 
ʦʧʠʩʘʣʠ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ, ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʪʨʠʘ-
ʩʘ, ʫʩʪʘʥʦʚʠʣʠ ʠʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜ ʩ ʛʣʫʙʠʥʦʡ. 
ɺ 1970 ʛ. ʢ ʚʳʧʦʣʥʝʥʠʶ ʢʘʨʪʠʨʦʚʦʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʩʰʪʘʙʘ 1 : 50 000 ʥʘ ʧʣʦʱʘʜʠ ʣʠʩʪʘ 

ʄ-40-IX ʧʨʠʩʪʫʧʠʣʠ ʜʚʝ ʧʘʨʪʠʠ: ɹʝʣʷʝʚʩʢʘʷ ï ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 
ʅʦʚʦ-ʉʦʨʦʯʠʥʩʢʘʷ ï ʅʀʀ ʛʝʦʣʦʛʠʠ ʧʨʠ ʉɻʋ. 
ɺ 1973 ʛ. ɺ. ɸ. ɽʬʨʝʤʦʚ ʧʨʦʚʦʜʠʣ ɻɼʇ-200 ʩʝʚʝʨʥʦʡ ʧʦʣʦʚʠʥʳ ʧʣʦʱʘʜʠ ʣʠʩʪʘ. ʈʘʙʦʪʳ 

ʦʩʪʘʣʠʩʴ ʥʝʟʘʚʝʨʰʝʥʥʳʤʠ. ʇʦ ʠʭ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʩʪʘʚʣʝʥ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʪʯʝʪ. 
ɺ 2001 ʛ. ɺ. ʇ. ʊʚʝʨʜʦʭʣʝʙʦʚʳʤ ʟʘʚʝʨʰʝʥʦ ɻɼʇ-200 ʣʠʩʪʘ ʄ-40-III  ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʛʝʦʣʦʛʠ-

ʯʝʩʢʠʭ ʢʘʨʪ ʢ ʠʟʜʘʥʠʶ. ʄʘʪʝʨʠʘʣʳ ɻɼʇ-200 ʙʳʣʠ ʰʠʨʦʢʦ ʠʩʧʦʣʟɹʦʚʘʥʳ ʧʨʠ ɻɼʇ-200 ʣʠʩʪʘ 
ʄ-40-IX ʠ ʥʘ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ ʢʘʨʪ ʢ ʠʟʜʘʥʠʶ. 
ɺ 2002 ʛʦʜʫ ʢʦʣʣʝʢʪʠʚʦʤ ʌɻʋʇ çʆʨʝʥʙʫʨʛʛʝʦʨʝʩʫʨʩè (ʥʳʥʝ ʆɸʆ çʂʦʤʧʘʥʠʷ ɺʦʪʝʤʠʨʦè) 

ʙʳʣʠ ʟʘʚʝʨʰʝʥʳ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʛʝʦʭʠʤʠʯʝʩʢʦʡ, ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʦʩʥʦʚ 
ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1 : 1 000 000 (3-ʝ ʧʦʢʦʣʝʥʠʝ) ʣʠʩʪʦʚ ʄ-40, 41 
ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʦʙʦʙʱʝʥʠʝ ʚʩʝʭ ʧʨʝʜʳʜʫʱʠʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ ʩʦʟʜʘʥ 
ʮʝʣʳʡ ʨʷʜ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʢʘʨʪ. 
ɺ 2010 ʛ. ʙʳʣʦ ʟʘʚʝʨʰʝʥʦ ɻɼʇ-200 ʆʨʩʢʦʡ ʧʣʦʱʘʜʠ, ʢʫʜʘ ʚʭʦʜʠʪ ʠ ʣʠʩʪ ʄ-40-IX. ʆʪʯʝʪ ʠ 

ʘʚʪʦʨʩʢʠʝ ʢʦʤʧʣʝʢʪʳ ʢʘʨʪ ʧʨʦʰʣʠ ʘʧʨʦʙʘʮʠʶ ʚ ʅʈʉ çʈʦʩʥʝʜʨʘè ʠ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʵʪʘʧʘ ʧʦʜʛʦ-
ʪʦʚʢʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʢ ʠʟʜʘʥʠʶ. 
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ʉʊʈɸʊʀɻʈɸʌʀʗ 
 
 
ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʣʠʩʪʘ M-40-IX ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʧʘʣʝʦʟʦʡʩʢʠʝ, ʤʝʟʦʟʦʡʩʢʠʝ ʠ 

ʢʘʡʥʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʚʩʝʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʠʟʚʝʜʝʥʦ ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʃʝʛʝʥʜʦʡ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʡ ʩʝʨʠʠ ʣʠʩʪʦʚ ɻʦʩʛʝʦʣʢʘʨʪʳ-200; ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ɻɼʇ-
200 ʚ ʥʝʝ ʚʥʝʩʝʥ ʨʷʜ ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡ. 

ʇɸʃɽʆɿʆʁʉʂɸʗ ʕʈɸʊɽʄɸ 

ʇʘʣʝʦʟʦʡʩʢʠʝ ʩʪʨʘʪʠʬʠʮʠʨʫʝʤʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʠ ʧʝʨʤʩʢʦʡ 
ʩʠʩʪʝʤʘʤʠ. 

ɺɽʈʍʅʀʁ ʂɸʈɹʆʅ ʀ ʅʀɾʅʗʗ ʇɽʈʄʔ ʅɽʈɸʉʏʃɽʅɽʅʅʓɽ 

ʉʶʨʝʥʩʢʘʷ ʩʚʠʪʘ (C3ôP1sr) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʝʨʠʡʥʦʡ ʣʝʛʝʥʜʦʡ ʚʳʜʝʣʝʥʘ ʚ ʦʙʲʝʤʝ 
ʘʟʘʥʪʘʰʩʢʦʛʦïʥʠʢʦʣʴʩʢʦʛʦ, ʥʦʛʠʥʩʢʦʛʦ ʠ ʤʝʣʝʭʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ ʛʞʝʣʴʩʢʦʛʦ ʷʨʫʩʘ ʠ ʥʠʞʥʝʡ 
ʯʘʩʪʠ ʭʦʣʦʜʥʦʣʦʞʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʘʩʩʝʣʴʩʢʦʛʦ ʷʨʫʩʘ. 
ʆʪʣʦʞʝʥʠʷ ʩʶʨʝʥʩʢʦʡ ʩʚʠʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʝ (ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʳʡ ʫʛʦʣ ʧʣʦʱʘʜʠ), ʛʜʝ ʚʳʜʝʣʷʶʪʩʷ ʚ ʚʠʜʝ ʜʚʫʭ ʫʟʢʠʭ ʧʦʣʦʩ ʚ ʷʜʝʨʥʳʭ ʯʘʩʪʷʭ ʂʫʨʤʘʠʥ-
ʩʢʦʡ ʠ ʇʝʭʦʪʥʦʡ ʘʥʪʠʢʣʠʥʘʣʝʡ. ʆʙʱʝʝ ʧʨʦʩʪʠʨʘʥʠʝ ʧʦʨʦʜ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʩʪʠʨʘ-
ʥʠʶ ʩʢʣʘʜʦʢ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʧʦ ʘʟʠʤʫʪʫ 340ï350Á, ʧʘʜʝʥʠʝ ʢʨʳʣʴʝʚ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʠ ʩʝʚʝʨʦ-
ʚʦʩʪʦʢ ʧʦʜ ʫʛʣʦʤ 45ï60Á. ʆʙʥʘʞʝʥʥʦʩʪʴ ʧʦʨʦʜ ʦʯʝʥʴ ʧʣʦʭʘʷ, ʦʪʤʝʯʘʶʪʩʷ ʨʝʜʢʠʝ ʵʣʶʚʠʘʣʴʥʳʝ 
ʚʳʩʳʧʢʠ ʠ ʱʝʙʝʥʢʘ ʧʦʨʦʜ ʚ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʭ ʩʫʛʣʠʥʢʘʭ. ʀʟʫʯʝʥʘ 
ʩʚʠʪʘ ʩ ʧʦʤʦʱʴʶ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʨʝʜʢʠʭ ʢʘʨʪʠʨʦʚʦʯʥʳʭ ʩʢʚʘʞʠʥ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ 
ʩʚʠʪʳ ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 200 ʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʩʣʦʷʤʠ ʘʨʛʠʣʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ 
ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʦʨʛʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʤʝʨʛʝʣʝʡ, ʚʝʨʭʥʷʷ (200ï250 ʤ) ï 
ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʤrʠ, ʥʦ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ. 
ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ, ʩ ʫʯʝʪʦʤ ʧʝʨʝʢʨʪrʦʛʦ ʥʠʞʥʝʛʦ ʢʦʥʪʘʢʪʘ, ʩʦʩʪʘʚʣʷʝʪ 700ï800 ʤ. 
ʇʝʩʯʘʥʠʢʠ ʩʚʠʪʳ ʧʝʣʠʪʦʤʦʨʬʥʳʝ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʤʝʣʢʦ-, ʩʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ, ʩʝ-

ʨʳʝ, ʩʠʨʝʥʝʚʘʪʦ- ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ. ʆʪʤʝʯʘʝʪʩʷ ʫʢʨʫʧʥʝʥʠʝ ʟʝʨʥʠ-
ʩʪʦʩʪʠ ʧʝʩʯʘʥʠʢʦʚ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ. ɸʨʛʠʣʣʠʪʳ ʩʝʨʳʝ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ ʠ ʪʝʤʥʦ-ʩʝʨʳʝ ʤʠʢʨʦ-
ʩʣʦʠʩʪʳʝ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʝʪʨʠʪʦʤ ʠ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ. ʀʟʚʝʩʪʥʷʢʠ ʩʝʨʳʝ, ʢʦ-
ʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʝ, ʧʝʣʠʪʦʤʦʨʬʥʳʝ, ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʝ, ʧʝʩʯʘʥʠʩʪʳʝ, ʠʥʦʛʜʘ ʛʨʘʚʠʡʥʳʝ. 
ʅʠʞʥʠʡ ʢʦʥʪʘʢʪ ʩʚʠʪʳ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʫʨʝʥʠʝʤ ʥʝ ʚʩʢʨʳʪ, ʚʝʨʭʥʠʡ ʢʦʥ-

ʪʘʢʪ ʫʩʢʘʣʳʢʩʢʦʡ ʩʚʠʪʳ ʩʦʛʣʘʩʥʳʡ ʩ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ. 
ɺ ʚʦʩʪʦʯʥʦʤ ʢʨʳʣʝ ʇʝʭʦʪʥʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʚ ʧʝʩʯʘʥʠʢʘʭ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʥʘʡʜʝʥʳ [7]: 

Schwagerina ex gr. anderssoni (Schellw.), Schw. aff. dacurta (Kor.), Rugosofusulina ex gr. serrata 
Raus., R. aktjubensis Raus. (ʦʧʨʝʜʝʣʝʥʠʝ ɻʨʦʟʜʠʣʦʚʦʡ). 
ɹʦʣʝʝ ʥʘʜʝʞʥʦ ʩʚʠʪʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʧʦ ʩʙʦʨʘʤ ɺ. ʇ. ʇʥʝʚʘ ʠ ɸ. ʅ. ʇʦʣʦʟʦʚʦʡ ʥʘ ʩʪʨʘʪʦ-

ʪʠʧʠʯʝʩʢʠʭ ʨʘʟʨʝʟʘʭ ʩʚʠʪʳ ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʤ ʩ ʩʝʚʝʨʘ ʣʠʩʪʝ M-40-III  [19]. ɿʜʝʩʴ ʥʠʞʥʷʷ ʯʘʩʪʴ 
ʨʘʟʨʝʟʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ: Triticites variabilis Ros., Tr. cf. parvilus Schell., Tr. cf. vetustus (Schell.), 
Tr. cf. communis var. krasnoglinkensis Raus., Tr. cf. longus mucronatus Ros., ʧʦʷʚʣʷʶɦ ʠʭʩʷ ʚ 
ʚʝʨʭʥʝʤ ʢʘʨʙʦʥʝ ʥʝ ʥʠʞʝ ʟʦʥʳ Triticites stuckenbergi ʠ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚʧʣʦʪʴ ʜʦ ʘʩʩʝʣʴʩʢʦʛʦ 
ʷʨʫʩʘ ʚʢʣʶʯʠʪʝʣʴʥʦ. ɿʜʝʩʴ ʞʝ ʦʧʨʝʜʝʣʝʥʳ Rugosofusulina praevia Schtuk., Preudofusulina cf. 
krotowi caudate Raus. ï ʚʠʜʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʢʘʢ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʘʨʙʦʥʘ, ʪʘʢ ʠ ʚ ʥʠʞʥʝʡ ʧʝʨ-
ʤʠ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʬʫʟʫʣʠʥʠʜ ʤʝʥʷʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʩʶʨʝʥʩʢʦʡ ʩʚʠʪʳ; 
ʧʦʚ̫ʣʷʶʪʩʷ Schwagerina fusiformis Krot., Paraschwagerina cf. primaeva Raus., Pseudofusulina 
ex gr. fecunda ʠ Ps. exuberate var. macrs Scham., ʘ ʪʘʢʞʝ ʩʫʙʩʬʝʨʠʯʝʩʢʠʝ ʪʨʠʪʠʮʠʪʳ Triticites 
uniensis Urozd. ʆʧʨʝʜʝʣʝʥʳ ʪʘʢʞʝ ʢʦʥʦʜʦʥʪʳ ʟʦʥʳ Streptognathodus elongatus. 
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ʇɽʈʄʉʂɸʗ ʉʀʉʊɽʄɸ 

ʅʘ ʦʧʠʩʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ ʧʝʨʤʩʢʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʩʝʤʠ ʩʚʦʠʤʠ ʦʪʜʝʣʘʤʠ ʠ ʷʨʫʩʘ-
ʤʠ. ʉʦʛʣʘʩʥʦ çʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʠ 2006è ʚʳʜʝʣʷʶʪʩʷ ʧʨʠʫʨʘʣʩɹʢʠʡ (ʥʠʞʥʠʡ), 
ʙʠʘʨʤʠʡʩʢʠʡ (ʩʨʝʜʥʠʡ) ʠ ʪʘʪʘʨʩʢʠʡ (ʚʝʨʭʥʠʡ) ʦʪʜʝʣʳ. 

ʇʈʀʋʈɸʃʔʉʂʀʁ (ʅʀɾʅʀʁ) ʆʊɼɽʃ 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʨʠʫʨʘʣʴʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʠʟʫʯʝʥʳ ʚ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʝ ʛʜʝ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʘʩʩʝʣʴʩʢʠʤ (ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʚʳʰʝ ʦʧʠʩʘʥʥʦʡ ʩʶʨʝʥʩʢʦʡ ʩʚʠʪʳ, ʫʩʢʘʣʳʢʩʢʘʷ ʠ 
ʢʫʨʤʘʠʥʩʢʘʷ ʩʚʠʪʳ), ʩʘʢʤʘʨʩʢʠʤ (ʢʘʨʘʤʫʨʫʥʩʢʘʷ ʠ ʩʘʨʘʙʠʣʴʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʠ ʤʘ-
ʣʦʠʢʩʢʘʷ ʠ ʢʦʥʜʫʨʦʚʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ), ʘʨʪʠʥʩʢʠʤ ʠ ʢʫʥʛʫʨʩʢʠʤ ʥʝʨʘʩʯʣʝʥʝʥʥʳʤʠ 
(ʘʢʪʘʩʪʠʥʩʢʘʷ, ʙʘʡʛʝʥʜʞʠʥʩʢʘʷ ʠ ʰʘʬʝʝʚʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ) ʠ ʢʫʥʛʫʨʩʢʠʤ (ʬʠʣʠʧʧʦʚ-
ʩʢʘʷ ʠ ʠʨʝʥʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ) ʷʨʫʩʘʤʠ. 
ɺ ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʧʦʜʟʦʥʝ ʜʘʥʥʳʝ ʦ ʧʨʠʫʨʘʣʴʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʧʦʣʫʯʝʥʳ ʚ ʦʩ-

ʥʦʚʥʦʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ ʨʝʜʢʠʤ ʩʪʨʫʢʪʫʨʥʳʤ ʩʢʚʘʞʠʥʘʤ. ɿʜʝʩʴ ʚʳʜʝʣʷ-
ʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʩʘʢʤʘʨʩʢʦʛʦ, ʘʨʪʠʥʩʢʦʛʦ ʠ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʦʚ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ (ʢʘʨʘʤʫʨʫʥ-
ʩʢʘʷ, ʩʘʨʘʙʠʣʴʩʢʘʷ, ʤʘʣʦʠʢʩʢʘʷ, ʢʦʥʜʫʨʦʚʩʢʘʷ, ʘʢʪʘʩʪʠʥʩʢʘʷ ʠ ʙʘʡʛʝʥʜʞʠʥʩʢʘʷ ʠ ʰʘʬʝʝʚʩʢʘʷ 
ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ), ʢʫʥʛʫʨʩʢʦʛʦ (ʬʠʣʠʧʧʦʚʩʢʘʷ ʠ ʠʨʝʥʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ) ʠ 
ʫʬʠʤʩʢʦʛʦ (ʩʦʣʠʢʘʤʩʢʘʷ ʠ ʰʝʰʤʠʥʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ) ʷʨʫʩʦʚ. 
ʋʩʢʘʣʳʢʩʢʘʷ ʩʚʠʪʘ (P1us) ʚʳʜʝʣʝʥʘ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʫʛʣʫ ʧʣʦʱʘʜʠ ʥʘ ʢʨʳʣʴʷʭ ʇʝ-

ʭʦʪʥʦʡ ʠ ʂʫʨʤʘʠʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʝʡ ʠ ʚ ʷʜʝʨʥʦʡ ʯʘʩʪʠ ɸʥʪʘʣʘʢʩʢʦʡ ʙʨʘʭʠʘʥʪʠʢʣʠʥʘʣʠ. ʆʙʥʘ-
ʞʝʥʳ ʧʦʨʦʜʳ ʫʩʢʘʣʳʢʩʢʦʡ ʩʚʠʪʳ ʩʣʘʙʦ. ʅʝʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʠ ʨʘʟʨʦʟʥʝʥʥʳʝ ʚʳʭʦʜʳ ʠʭ 
ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦ ʢʨʫʪʳʤ ʙʦʨʪʘʤ ʜʦʣʠʥ ʨʫʯʴʝʚ, ʩʪʝʥʢʘʤ ʦʚʨʘʛʦʚ, ʚʪʦʨʠʯʥʳʭ ʚʨʝʟʦʚ ʠ 
ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʣʦʞʙʠʥ ʩʪʦʢʘ. ʇʨʠʯʝʤ, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʭʦʜʷʪ ʢʨʝʧʢʠʝ ʠ 
ʧʣʦʪʥʳʝ ʧʦʨʦʜʳ ï ʧʝʩʯʘʥʠʢʠ ʠ ʠʟʚʝʩʪʥʷʢʠ, ʩʣʘʙʦʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʦʪʤʝ-
ʯʘʪʁʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʦʣʴʢʦ ʣʠʰʴ ʚ ʚʠʜʝ ʵʣʶʚʠʘʣʴʥʳʭ ʚʳʩʳʧʦʢ, ʪ. ʢ. ʦʥʠ ʙʳʩʪʨʦ çʦʧʣʳʚʘʶʪè ʠ 
ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ. ʂʦʥʪʘʢʪ ʫʩʢʘʣʳʢʩʢʦʡ ʩʚʠʪʳ ʩ ʩʶʨʝʥʩʢʦʡ ʚ ʧʦʣʝ 
ʜʦʚʦʣʴʥʦ ʫʚʝʨʝʥʥʦ ʦʪʙʠʚʘʝʪʩʷ ʧʦ ʢʨʦʚʣʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʦʱʥʦʛʦ ʧʣʘʩʪʘ ʧʦʣʠʤʠʢʪʦʚʦʛʦ ʧʝʩʯʘ-
ʥʠʢʘ (çʢʨʦʚʝʣʴʥʳʡ ʧʣʘʩʪ ʩʶʨʝʥʩʢʦʡ ʩʚʠʪʳè). ʕʪʦʪ ʧʣʘʩʪ ʭʦʨʦʰʦ ʜʝʰʠʬʨʠʨʫʝʪʩʷ ʥʘ ʘʵʨʦʬʦʪʦ-
ʩʥʠʤʢʘʭ ʠ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʦʙʥʘʞʝʥʠʷʤ. ʉʚʠʪʘ ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʠʟʚʝʩʪʥʷʢʘʤʠ 
ʢʫʨʤʘʠʥʩʢʦʡ ʩʚʠʪʳ. 
ʋʩʢʘʣʳʢʩʢʘʷ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʯʘʩʪʦ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʩʣʦʷʤʠ ʘʨʛʠʣʣʠʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ. ɺ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ ʯʠʩʣʦ ʠ ʤʦʱʥʦʩʪʴ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʧʨʦʩʣʦʝʚ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚʧʣʦʪʴ 
ʜʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʠʭ ʚ ʨʘʟʨʝʟʝ. ʆʪʤʝʯʘʶʪʩʷ ʦʙʣʦʤʦʯʥʳʝ, ʦʨʛʘʥʦʛʝʥʥʳʝ, ʪʦʥʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ, 
ʛʣʠʥʠʩʪʳʝ ʠ ʤʠʢʨʦʟʝʨʥʠʩʪʳʝ ʙʝʟ ʪʝʨʨʠʛʝʥʥʳʭ ʧʨʠʤʝʩʝʡ ʨʘʟʥʦʩʪʠ ʠʟʚʝʩʪʥʷʢʦʚ. ʀʟʨʝʜʢʘ ʤʦʥʦ-
ʪʦʥʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʘʨʛʠʣʣʠʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ çʥʘʨʫʰʘʝʪʩʷè ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʧʝʩʯʘʥʠ-
ʢʦʚ. 
ʄʦʱʥʦʩʪʴ ʫʩʢʘʣʳʢʩʢʦʡ ʩʚʠʪʳ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 180ï230 ʤ. 
ɸʩʩʝʣʴʩʢʠʡ ʚʦʟʨʘʩʪ ʫʩʢʘʣʳʢʩʢʦʡ ʩʚʠʪʳ (ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʭʦʣʦʜʥʦʣʦʞʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ) ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʧʦ ʦʩʪʘʪʢʘʤ ʬʦʨʘʤʠʥʠʬʝʨ, ʟʘʢʣʶʯʝʥʥʳʭ ʚ ʠʟʚʝʩʪʥʷʢʘʭ. ʉʧʠʩʢʠ ʠʭ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦʯʠʩ-
ʣʝʥʥʳ ʠ ʧʨʠʚʦʜʷʪʩʷ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. 
ʀ. ɺ. ʍʚʦʨʦʚʦʡ [4] ʧʨʠʚʦʜʠʪʩʷ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʡ ʩʧʠʩʦʢ ʬʫʟʫʣʠʥʠʜ: Pseudofusulina ba-

jtuganensis Raus., Ps. fecunda Sham. et Scherb., Ps. intermedia Raus. et Reitl. (ʦʧʨʝʜʝʣʝʥʠʝ 
ʉ. ɽ. ʈʦʟʦʚʩʢʦʡ). ɺ. ʇ. ʇʥʝʚʳʤ ʠ ɸ. ʅ. ʇʦʣʦʟʦʚʦʡ [19] ʧʦ ʨʘʟʨʝʟʫ ɸʩʩʝʣʴʩʢʠʡ  ̄13 (ʩʝʚʝʨʥʝʝ 
ʧʣʦʱʘʜʠ) ʧʨʠʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʡ ʩʧʠʩʦʢ ʧʩʝʚʜʦʬʫʟʫʣʠʥʠʜ: Preudofusulina krotowi Schellw., 
Ps. fecunda Scham. et Scherb., Ps. sphaeroidea Raus., Ps. nux Schellw. ʠ ʜʨ.; ʨʫʛʦʟʦʬʫʟʫʣʠʥ: Ru-
gosofusulina complicate (Schellw.), R. cf. complicate (Schellw.), R. serrata Raus., R. pulchella Raus., 
R. cf. alpine (Schellw.); h ʫʙʝʨʪʝʣʣ: Schubertella sphaerica Sul., Sch. ex gr. sphaerica Sul., Sch. kingi 
var. axilis Sul., Sch. paramelonuca var. minor Sul.; ʪʨʠʪʠʮʠʪ: Triticites variabilis Ros., Tr. communis 
var. krasnoglinkensis Ros., Tr. cf. postarcticus Raus., Tr. cf. jigulensis Raus., Tr. volgensis Raus. ʠ ʜʨ. 
ʂʫʨʤʘʠʥʩʢʘʷ ʩʚʠʪʘ (P1kr) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʝ, ʥʘ ʢʨʳʣʴʷʭ 

ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ. 
ʂʫʨʤʘʠʥʩʢʘʷ ʩʚʠʪʘ ʷʚʣʷʝʪʩʷ ʯʝʪʢʠʤ ʤʘʨʢʠʨʫʶʱʠʤ ʛʦʨʠʟʦʥʪʦʤ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʘʩʩʝʣʴʩʢʦʛʦ 

ʷʨʫʩʘ. ɽʝ ʠʟʚʝʩʪʥʷʢʠ ʦʯʝʥʴ ʭʦʨʦʰʦ ʜʝʰʠʬʨʠʨʫʶʪʩʷ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ, ʫʣʘʚʣʠʚʘʶʪʩʷ ʥʘ 
ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘʨʰʨʫʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʦʙ-
ʥʘʞʝʥʠʷʤ. ʉʚʠʪʘ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʫʩʢʘʣʳʢʩʢʦʡ ʩʚʠʪʳ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʝʝ ʭʦ-
ʨʦʰʦ ʚʳʨʘʞʝʥʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠ. ʆʥʘ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ ʧʦʷʚʣʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʤʘʩʩʠʚʥʳʭ ʘʬʘʥʠʪʦ-
ʚʳʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʢʫʨʤʘʠʥʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚè. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʳ ʩʚʠʪʳ ʩʚʷʟʘʥʘ ʧʦʩʪʝʧʝʥ-
ʥʳʤ ʧʝʨʝʭʦʜʦʤ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʢʘʨʘʤʫʨʫʥʩʢʦʡ ʠ ʩʘʨʘʙʠʣʴʩʢʦʡ ʪʦʣʱ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ. ʃʠʪʦʣʦ-
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ʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʫʨʤʘʠʥʩʢʦʡ ʩʚʠʪʳ ʜʦʚʦʣʴʥʦ ʦʜʥʦʦʙʨʘʟʥʳʡ: ʵʪʦ, ʚ ʦʩʥʦʚʥʦʤ, ʩʝʨʳʝ, ʤʘʩʩʠʚ-
ʥʳʝ ʠ ʪʦʣʩʪʦʧʣʠʪʯʘʪʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʧʝʨʝʭʦʜʷʱʠʝ ʠʥʦʛʜʘ ʚ ʪʦʥʢʠʭ ʧʨʦʩʣʦʷʭ ʚ ʦʨʛʘʥʦʛʝʥʥʦ-
ʦʙʣʦʤʦʯʥʳʝ ʠ ʦʦʣʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʩʚʠʪʳ ʦʪʤʝʯʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʧʦ 
ʤʦʱʥʦʩʪʠ ʧʘʯʢʠ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ: ʘʣʝʚʨʦʣʠʪʦʚ, ʘʨʛʠʣʣʠʪʦʚ, ʛʨʘʚʝʣʠʪʦʚ. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʝʪ 100ï110 ʤ. 
ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʩʝʚʝʨʥʦʡ ʨʘʤʢʦʡ ʣʠʩʪʘ, ʶʛʦ-ʚʦʩʪʦʯʥʝʝ ʧʦʩ. ʅʘʜʝʞʜʠʥʢʘ ʚ ʠʟʚʝʩʪʥʷʢʘʭ 

ʩʚʠʪʳ ʚʩʪʨʝʯʝʥʳ: Trititites ex gr. stuckenbergi Raus., Schwagerina composite (Kor.), S. ex gr. para-
japonica (Raus. et Roit.), Fusulinella usval Dutk., F. aff. lancetiformis Putrja, ʢʦʪʦʨʳʝ ʧʦ ʤʥʝʥʠ ʁ
ʦʧʨʝʜʝʣʠʚʰʝʡ ʠʭ ʃ. ʇ. ɻʨʦʟʜʠʣʦʚʦʡ, ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʰʚʘʛʘʨʠʥʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ 
ʠʣʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʘʩʩʝʣʴʩʢʦʛʦ ʷʨʫʩʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʰʠʭʘʥʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ ʘʩʩʝʣʩɹʢʦʛʦ 
ʷʨʫʩʘ [7]. 
ʂʘʨʘʤʫʨʫʥʩʢʘʷ ʠ ʩʘʨʘʙʠʣʴʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (P1kmõsb) ʚʳʜʝ-

ʣʷʶʪʩʷ ʚ ʚʠʜʝ ʫʟʢʠʭ ʧʦʣʦʩ ʥʘ ʢʨʳʣʴʷʭ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʫʛʣʫ ʧʣʦ-
ʱʘʜʠ. ɺ ʮʝʣʦʤ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪ ʦʙʥʘʞʝʥʳ ʧʣʦʭʦ, ʥʦ ʦʪʜʝʣʴʥʳʝ ʧʨʦʩʣʦʠ ʠʟ-
ʚʝʩʪʥʷʢʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ ʜʘʶʪ ʭʦʨʦʰʠʝ ʦʙʥʘʞʝʥʠʷ ʚ ʚʠʜʝ ʛʨʝʙʥʝʡ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʜʝʰʠʬʨʠ-
ʨʫʶʪʩʷ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ. ʆʪʣʦʞʝʥʠʷ ʩʚʠʪ ʩʦʛʣʘʩʥʦ ʩ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʟʘʣʝʛʘʶʪ ʥʘ ʦʪʣʦʞʝ-
ʥʠʷʭ ʢʫʨʤʘʠʥʩʢʦʡ ʩʚʠʪʳ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʧʦʜʦʰʚʝ ʢʘʨʙʦʥʘʪʥʦʡ ʧʘʯʢʠ 
ʩʦʜʝʨʞʘʱʝʡ ʩʘʢʤʘʨʩʢʠʡ ʢʦʤʧʣʝʢʩ ʬʫʟʫʣʠʥʠʜ. ʇʝʨʝʢʨʳʚʘʶʪʩʷ ʩʚʠʪʳ ʪʘʢʞʝ ʩʦʛʣʘʩʥʦ ʥʝʨʘʩʯʣʝ-
ʥʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʤʘʣʦʠʢʩʢʦʡ ʠ ʢʦʥʜʫʨʦʚʩʢʦʡ ʩʚʠʪ. ʆʪʣʦʞʝʥʠʷ ʩʚʠʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʤʥʦ-
ʩʝʨʳʤʠ ʘʨʛʠʣʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʧʣʠʪʯʘʪʳʭ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, 
ʪʝʤʥʦ-ʩʝʨʳʭ ʤʝʨʛʝʣʝʡ, ʤʠʢʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ, ʛʣʠʥʠʩʪʳʭ ʠ ʦʨʛʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʭ ʠʟʚʝʩʪ-
ʥʷʢʦʚ. 
ʄʦʱʥʦʩʪʴ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʢʘʨʘʤʫʨʠʥʩʢʦʡ ʠ ʩʘʨʘʙʠʣʴʩʢʦʡ ʩʚʠʪ ʩʦʩʪʘʚʣʷʝʪ 230ï

350 ʤ. 
ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʩʝʚʝʨʥʦʡ ʨʘʤʢʦʡ ʣʠʩʪʦʚ, ʶʛʦ-ʟʘʧʘʜʥʝʝ ʩ. ʅʘʜʝʞʜʠʥʢʠ ʚ ʢʘʨʙʦʥʘʪʥʳʭ 

ʧʨʦʩʣʦʷʭ ʛʝʦʣʦʛʘʤʠ ɹʝʣʷʝʚʩʢʦʡ ʧʘʨʪʠʠ [7] ʦʪʦʙʨʘʥʳ, ʘ ʃ. ʇ. ɻʨʦʟʜʠʣʦʚʩʢʦʡ ʦʧʨʝʜʝʣʝʥʳ: 
Schwagerina ex gr. sulcata (Kor.), S. callosa var. distante (Kir .), S. cf. sulcata (Kor.), S. moellri 
(Schellw.), S. composite (Kor.), S. blochini (Kor.), ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʘʩʪʫʙʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩʘʢʤʘʨ-
ʩʢʦʛʦ ʷʨʫʩʘ. 
ʄʘʣʦʠʢʩʢʘʷ ʠ ʢʦʥʜʫʨʦʚʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (P1miõkd) ʚʳʜʝʣʷʶʪʩʷ 

ʚ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʝ. 
ʅʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠʭ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʢʘʨʘʤʫ-

ʨʫʥʩʢʦʡ ʠ ʩʘʨʘʙʠʣʴʩʢʦʡ ʩʚʠʪ ʠ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʯʝʥʴ ʩʭʦʜʥʳ ʩ ʥʠʤʠ. ʅʝʟʥʘʯʠ-
ʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʚʳʨʘʞʘʶʪʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʘʨʙʦʥʘʪʥʳʭ ʧʨʦʩʣʦʝʚ ʚ ʩʪʝʨʣʠʪʘʤʘʢ-
ʩʢʦʤ ʛʦʨʠʟʦʥʪʝ ʠ ʚ ʫʚʝʣʠʯʝʥʠʠ ʨʦʣʠ ʚ ʝʛʦ ʨʘʟʨʝʟʘʭ ʧʝʣʠʪʦʚʳʭ ʨʘʟʥʦʩʪʝʡ ʧʦʨʦʜ. ʅʠʞʥʷʷ ʛʨʘʥʠ-
ʮʘ ʦʧʠʩʳʚʘʝʤʦʛʦ ʩʪʨʘʪʦʥʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʦʪʙʠʚʘʝʪʩʷ ʧʦ ʢʨʦʚʣʝ ʧʦʩʣʝʜʥʝʡ ʧʘʯʢʠ ʪʘʩʪʫʙʩʢʠʭ 
ʠʟʚʝʩʪʥʷʢʦʚ. ʕʪʘ ʧʘʯʢʘ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ ʠ ʯʝʪʢʦ ʪʨʘʩʩʠʨʫʝʪʩʷ ʧʨʠ 
ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʧʦ ʫʟʢʠʤ ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʤ ʛʨʷʜʘʤ. 
ʆʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʨʝʟʘʭ ʩʪʝʨʣʠʪʘʤʘʢʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʨʠʥʘʜʣʝʞʠʪ ʘʨʛʠʣʣʠʪʘʤ, ʘʣʝʚ-

ʨʦʣʠʪʘʤ ʠ ʧʝʩʯʘʥʠʢʘʤ, ʧʦʜʯʠʥʝʥʥʦʝ ï ʤʝʨʛʝʣʷʤ ʠ ʠʟʚʝʩʪʥʷʢʘʤ, ʠʟʨʝʜʢʘ ʦʪʤʝʯʘʶʪʩʷ ʪʘʢʞʝ ʧʨʦ-
ʩʣʦʠ ʜʦʣʦʤʠʪʦʚ. ɸʨʛʠʣʣʠʪʳ, ʘʣʝʚʨʦʣʠʪʳ ʠ ʧʝʩʯʘʥʠʢʠ ʠʛʨʘʶʪ ʚ ʨʘʟʨʝʟʘʭ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʫʶ 
ʨʦʣʴ. ɸʨʛʠʣʣʠʪʳ ʟʝʣʝʥʦʚʘʪʦ-, ʢʦʨʠʯʥʝʚʘʪʦ- ʠ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʝ, ʩʝʨʳʝ, ʪʦʥʢʦ- ʠ ʤʠʢʨʦʩʣʦʠʩʪʳʝ, 
ʦʙʳʯʥʦ, ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʡʢʘʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ. ʄʦʱʥʦʩʪʴ ʦʪʜʝʣʴ-
ʥʳʭ ʧʘʯʝʢ ʘʨʛʠʣʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦ-ʧʝʩʯʘʥʠʢʦʚ ʜʦʩʪʠʛʘʝʪ 55 ʤ. ʇʝʩʯʘʥʠʢʠ ʠ ʘʣʝʚʨʦʣʠʪʳ ʞʝʣʪʦ-
ʚʘʪʦ- ʠ ʨʦʟʦʚʘʪʦ-ʩʝʨʳʝ, ʨʝʞʝ ʩʝʨʳʝ; ʧʩʘʤʤʠʪʳ ʧʦʣʠʤʠʢʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠ-
ʩʪʦʡ ʪʝʢʩʪʫʨʳ. ʀʟʚʝʩʪʥʷʢʠ ʩʝʨʳʝ ʠ ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʝ, ʯʘʩʪʦ ʦʢʨʝʤʥʝʥʥʳʝ. ʄʝʨʛʝʣʠ ʞʝʣʪʦʚʘ-
ʪʦ-ʩʝʨʳʝ. ʄʦʱʥʦʩʪʴ ʧʨʦʩʣʦʝʚ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʤʝʨʛʝʣʝʡ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,1ï0,3 ʤ. ʏʘʩʪʴ 
ʧʨʦʩʣʦʝʚ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ ʜʘʶʪ ʦʙʥʘʞʝʥʠʷ ʚ ʚʠʜʝ ʛʨʷʜ ʜʝʰʠʬʨʠʨʫʝʤʳʭ ʥʘ ʘʵʨʦʬʦʪʦ-
ʩʥʠʤʢʘʭ, ʥʦ ʚ ʮʝʣʦʤ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪ ʦʙʥʘʞʝʥʳ ʧʣʦʭʦ. ʄʦʱʥʦʩʪʴ ʦʧʠʩʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ 
ʩʦʩʪʘʚʣʷʝʪ 300ï350 ʤ. ʆʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʥʠʭ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ 
ʥʘʡʜʝʥʦ. 
ʅʘ ʩʦʧʨʝʜʝʣʴʥʦʤ ʩ ʩʝʚʝʨʘ ʣʠʩʪʝ M-40-III  ʚ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʘʭ ʤʘʣʦʠʢʩʢʦʡ ʠ ʢʦʥʜʫʨʦʚʩʢʦʡ 

ʩʚʠʪ ʚʳʜʝʣʝʥʳ [22]: Pseudofusulina callosa Raus., Ps. plicatissima Raus., Ps. ischimbajevi Korzh., 
Ps. baschkirica Korzh., Ps. moelleri var. aegualis Schellw., Ps. blochini Korzh., Ps. confuse Raus., Ps. 
postsulcata Kir ., Ps. callosa Raus., Ps. karagasensis Raus.; ʚ ʨʘʟʨʝʟʝ ʢʦʥʜʫʨʦʚʩʢʦʡ ʩʚʠʪʳ: 
Pseudofusulina cf. callosa Raus., Ps. callosa var. distenta ʂir., Ps. karagasensis Raus., Ps. moelleri 
(Sʩhellw.) Ps. urdalensis Raus.; ʘʤʤʦʥʦʠʜʝʠ: Agathiceras uralicum (ʂʘrp.), Neopronorites sp.; 
ʤʰʘʥʢʠ: Ascopora nodosa Fisʩh. var. sterlitamakensis Nikif ., Fenestella microapertura Sʩh. et Nest. 
ʂʦʤʧʣʝʢʩ ʬʘʫʥʳ ʦʜʥʦʟʥʘʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʟʨʘʩʪ ʚʤʝʱʘʶʱʠʭ ʠʭ ʧʦʨʦʜ ʤʦ-

ʞʝʪ ʙʳʪʴ ʜʘʪʠʨʦʚʘʥ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʦʡ ʩʘʢʤʘʨʩʢʦʛʦ ʚʝʢʘ ï ʩʪʝʨʣʠʪʘʤʘʢʩʢʠʤ ʚʨʝʤʝʥʝʤ. 
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ʂʘʨʘʤʫʨʫʥʩʢʘʷ, ʩʘʨʘʙʠʣʴʩʢʘʷ, ʤʘʣʦʠʢʩʢʘʷ, ʢʦʥʜʫʨʦʚʩʢʘʷ, ʘʢʪʘ-
ʩʪʠʥʩʢʘʷ, ʙʘʡʛʝʥʜʞʠʥʩʢʘʷ ʠ ʰʘʬʝʝʚʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (P1kmõ
­f) ʚʳʜʝʣʷʶʪʩʷ ʚ ɹʝʣʴʩʢʦʡ ʚʧʘʜʠʥʝ (ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʘʷ ʧʦʜʟʦʥʘ) ʠ ʚ ʖʞʥʦ-
ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʬʣʝʢʩʫʨʝ (ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʘʷ ʧʦʜʟʦʥʘ). ʇʦ ʚʦʟʨʘʩʪʫ ʥʝʨʘʩʯʣʝʥʝʥʥʳʡ ʩʪʨʘʪʦʥ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʘʢʤʘʨʩʢʦʤʫ ʠ ʘʨʪʠʥʩʢʦʤʫ ʷʨʫʩʘʤ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʠ ʩʘʨʘʥʠʥʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ 
ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ. 
ʆʧʠʩʳʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝ ʚʳʭʦʜʷʪ ʠ ʚʩʢʨʳʪʳ ʥʝ ʥʘ ʧʦʣʥʫʶ 

ʤʦʱʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʢʚʘʞʠʥʦʡ ˉ 210 ï ɼʦʥʛʫʣʶʢʩʢʦʡ (ˉ 3 ʥʘ ʛʝʦʣʦʛʠʯʝ-
ʩʢʦʡ ʢʘʨʪʝ). ɺ ʥʝʡ, ʚ ʠʥʪʝʨʚʘʣʝ 4 055ï4 700 ʤ ʚʩʢʨʳʚʘʶʪʩʷ ʪʝʤʥʦ-ʩʝʨʳʝ ʠ ʯʝʨʥʳʝ ʠʟʚʝʩʪʢʦʚʠ-
ʩʪʳʝ ʘʨʛʠʣʣʠʪʳ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ. ɹʦʣʝʝ ʧʦʣʥʦ 
ʨʘʟʨʝʟ ʩʘʢʤʘʨʩʢʦïʘʨʪʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠʟʫʯʝʥ ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʤ ʩ ʩʝʚʝʨʘ ʣʠʩʪʝ M-40-III  ʧʦ 
ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʥʘ ʥʝʬʪʴ [22]. ɿʜʝʩʴ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʝʣʴʩʢʦʡ ʚʧʘʜʠʥʳ 
ʦʧʠʩʳʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʣʠʰʦʠʜʥʳʤʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩ 
ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʤʝʨʛʝʣʝʡ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʥʠʞ-
ʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʭ ʨʘʟʨʝʟʘ. ʄʦʱʥʦʩʪʴ ʠʭ ʜʦʩʪʠʛʘʝʪ 2 000 ʤ. ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ ʥʘ ʟʘʧʘʜ ʧʝʩʯʘ-
ʥʠʢʠ ʠ ʘʣʝʚʨʦʣʠʪʳ ʬʘʮʠʘʣʴʥʦ ʟʘʤʝʱʘʶʪʩʷ ʘʨʛʠʣʣʠʪʘʤʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʱʘʷ ʢʘʨʙʦʥʘʪʥʦʩʪʴ 
ʨʘʟʨʝʟʘ, ʫʤʝʥʴʰʘʝʪʩʷ ʝʛʦ ʤʦʱʥʦʩʪʴ. ʀ ʥʘʢʦʥʝʮ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʚʧʘʜʠʥʳ (ʫ ʟʘʧʘʜʥʦʡ ʛʨʘ-
ʥʠʮʳ ʣʠʩʪʘ) ʩʢʚʘʞʠʥʦʡ ˉ 102 (ʧʨʦʙʫʨʝʥʥʦʡ ʩʝʚʝʨʥʝʝ ʧʣʦʱʘʜʠ) ʚʩʢʨʳʚʘʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʜʝ-
ʧʨʝʩʩʠʦʥʥʦʡ ʬʘʮʠʠ ï ʯʝʨʥʳʝ ʨʘʜʠʦʣʷʨʠʝʚʦ-ʩʧʠʢʫʣʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʷʚʣʷʶɦ ʠʝʩʷ ʦʩʘʜʢʘʤʠ 
ʙʘʪʠʘʣʴʥʦʡ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʟʦʥʳ. ʄʦʱʥʦʩʪʴ ʠʭ ʩʦʩʪʘʚʣʷʝʪ 180 ʤ. 
ʆʧʠʩʘʥʥʳʝ ʚʳʰʝ ʦʪʣʦʞʝʥʠʷ ʧʦʢʘʟʘʥʳ ʪʦʣʴʢʦ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ, ʧʦʩʪʨʦʝʥʥʦʤ ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ. ʇʦʩʣʝʜʥʝʡ ʭʦʨʦʰʦ ʦʪʙʠʚʘʝʪʩʷ 
ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʦʧʠʩʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ (ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ çʧʦʜʩʦʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘè). 
ɸʢʪʘʩʪʠʥʩʢʘʷ, ʙʘʡʛʝʥʜʞʠʥʩʢʘʷ ʠ ʰʘʬʝʝʚʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥ-

ʥʳʝ (P1akõ­f) ʚ ʦʙʲʝʤʝ ʘʨʪʠʥʩʢʦʛʦ ʷʨʫʩʘ ʠ ʩʘʨʘʥʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʫʥʛʫʨʩʢʦʛʦ 
ʷʨʫʩʘ ʚʝʥʯʘʶʪ ʨʘʟʨʝʟ ʶʞʥʦ-ʫʨʘʣʴʩʢʦʡ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʦʡ ʬʦʨʤʘʮʠʠ. ʅʝʨʘʩʯʣʝʥʝʥʥʳʝ 
ʦʪʣʦʞʝʥʠʷ ʩʚʠʪ ʚʳʜʝʣʝʥʳ ʚ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʝ, ʛʜʝ ʩʣʘʛʘʶʪ ʢʨʳʣʴʷ ʂʫʨʤʘʠʥʩʢʦʡ, 
ʇʝʭʦʪʥʦʡ ʠ ɸʥʪʘʣʘʢʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʝʡ, ʷʜʝʨʥʫʶ ʯʘʩʪʴ ʅʘʨʳʤʙʝʪʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ, ʧʨʦʩʣʝʞʠ-
ʚʘʪʁʩʷ ʫʟʢʦʡ ʧʦʣʦʩʦʡ ʢ ʚʦʩʪʦʢʫ ʦʪ ʇʨʝʜʫʨʘʣʴʩʢʦʛʦ ʨʘʟʣʦʤʘ. ʆʙʥʘʞʝʥʥʦʩʪʴ ʧʦʨʦʜ ʦʧʠʩʳʚʘʝʤʦ-
ʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʪʘʢʞʝ ʢʘʢ ʠ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʜʨʫʛʠʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ 
ʥʠʞʥʝʛʦ ʦʪʜʝʣʘ ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ, ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʣʠʪʦʣʦʛʠʠ. ɹʦʣʝʝ 
ʠʣʠ ʤʝʥʝʝ ʭʦʨʦʰʦ ʦʙʥʘʞʝʥʳ ʧʣʦʪʥʳʝ ʧʦʨʦʜʳ ï ʠʟʚʝʩʪʥʷʢʠ, ʢʘʨʙʦʥʘʪʥʳʝ ʧʝʩʯʘʥʠʢʠ, ʛʨʘʚʝʣʠʪʳ 
ʠ ʧʝʩʯʘʥʠʢʠ; ʥʘʤʥʦʛʦ ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚʳʭʦʜʳ ʘʣʝʚʨʦʣʠʪʦʚ, ʠ, ʥʘʢʦʥʝʮ, ʩʦʚʩʝʤ ʨʝʜʢʦ ï ʘʨ-
ʛʠʣʣʠʪʦʚ ʠ ʤʝʨʛʝʣʝʡ. ʀʟʫʯʝʥʳ ʦʥʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʳʭʦʜʘʤ ʠ ʵʣʶʚʠʘʣʴʥʳʤ ʨʘʟʚʘʣʘʤ, ʢʝʨʥʘʤ 
ʩʢʚʘʞʠʥ ʢʦʣʦʥʢʦʚʦʛʦ ʠ ʰʥʝʢʦʚʦʛʦ ʙʫʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʧʨʦʭʦʜʢʝ 
ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ [7]. ʅʘ ʧʦʜʩʪʠʣʘʶʱʠʭ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʤʘʣʦʠʢʩʢʦʡ ʠ ʢʦʥʜʫʨʦʚ-
ʩʢʦʡ ʩʚʠʪ ʦʧʠʩʳʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʟʘʣʝʛʘʶʪ ʩʦʛʣʘʩʥʦ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠ 
ʚʳʨʘʞʝʥʘ ʥʝʯʝʪʢʦ: ʫʣʘʚʣʠʚʘʝʪʩʷ ʦʥʘ ʩ ʪʨʫʜʦʤ ʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʢʨʦʚʣʝ ʧʝʩʯʘʥʦ-ʠʟʚʝʩʪʥʷʢʦʚʦʡ 
ʧʘʯʢʠ, ʚʝʥʯʘʶʱʝʡ ʨʘʟʨʝʟ ʩʪʝʨʣʠʪʘʤʘʢʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʞʝ ʩʣʫʯʘʝʚ ʵʪʘ ʛʨʘʥʠʮʘ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʣʠʰʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʦ ʩʢʫʜʥʳʤ ʬʘʫʥʠʩʪʠʯʝʩʢʠʤ ʦʩʪʘʪʢʘʤ. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ 
ʩ ʩʫʣʴʬʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʬʠʣʠʧʧʦʚʩʢʦʡ ʠ ʠʨʝʥʩʢʦʡ ʩʚʠʪ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʪʘʢ-
ʞʝ ʩʦʛʣʘʩʥʘʷ. 
ɺ ʮʝʣʦʤ ʦʧʠʩʳʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʠʤʝʶʪ ʤʥʦʛʦ ʯʝʨʪ ʩʭʦʜʩʪʚʘ ʩ ʘʩʩʝʣʴʩʢʦïʩʘʢʤʘʨʩʢʠʤʠ. 

ʈʘʟʨʝʟ ʠʭ ʦʙʨʘʟʦʚʘʥ ʜʦʚʦʣʴʥʦ ʤʦʱʥʦʡ ʪʦʣʱʝʡ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ. ʇʨʝʦʙʣʘʜʘʶʪ ʚ ʥʝʡ, ʥʘʭʦ-
ʜʷʱʠʝʩʷ ʧʨʠʤʝʨʥʦ ʚ ʨʘʚʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ, ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ ʠ ʘʨʛʠʣʣʠʪʳ; ʧʨʠʩʫʪʩʪʚʫʶʪ 
ʪʘʢʞʝ ʧʨʦʧʣʘʩʪʢʠ (ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 3 ʤ) ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʛʨʘʚʝʣʠʪʦʚ, ʛʨʫʙʦʟʝʨʥʠ-
ʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ. ʂʩʪʘʪʠ, ʘʬʘʥʠʪʦʚʳʝ ʨʘʟʥʦʩʪʠ ʧʦʩʣʝʜʥʠʭ ʚ ʨʘʟʨʝʟʝ ʷʨʫʩʘ ʥʝ 
ʚʩʪʨʝʯʘʶʪʩʷ. 
ʇʝʩʯʘʥʠʢʠ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, ʧʦʣʠʤʠʢʪʦʚʳʝ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʧʨʦʩʣʦʷʤʠ 

ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ, ʥʘ ʢʘʨʙʦʥʘʪʥʦʤ ʠʣʠ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦʤ ʮʝʤʝʥʪʝ. ɸʣʝʚʨʦʣʠʪʳ ʦʪʣʠʯʘʶʪʩʷ 
ʦʪ ʧʝʩʯʘʥʠʢʦʚ ʪʦʣʴʢʦ ʣʠʰʴ ʩʚʦʠʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. ɸʨʛʠʣʣʠʪʳ ʩʝʨʳʝ ʠ ʪʝʤʥʦ-
ʩʝʨʳʝ, ʨʝʞʝ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, ʤʠʢʨʦ- ʠ ʪʦʥʢʦʩʣʦʠʩʪʳʝ, ʘʣʝʚʨʠʪʠʩʪʳʝ, ʛʣʠʥʠʩʪʳʝ. ʆʪʣʦʞʝʥʠʷ 
ʩʚʠʪ ʦʪʣʠʯʘʶʪʩʷ ʯʘʩʪʦʡ ʠ ʨʝʟʢʦʡ ʬʘʮʠʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ. ʆʙʫʩʣʦʚʣʝʥʦ ʵʪʦ ʧʨʠʙʨʝʞʥʦ-
ʤʦʨʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʩʝʜʠʤʝʥʪʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʥʦʩʦʤ ʚ ʤʦʨʝ ʨʝʯʥʳʤʠ ʧʦʪʦʢʘʤʠ ʪʝʨʨʠ-
ʛʝʥʥʦʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʨʫʙʦʛʦ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʩ ʋʨʘʣʘ. 
ʅʘ ʩʦʧʨʝʜʝʣʴʥʦʤ ʩ ʩʝʚʝʨʘ ʣʠʩʪʝ M-40-III  ɺ. ʇ. ʇʥʝʚʳʤ ʠ ɸ. ʅ. ʇʦʣʦʟʦʚʦʡ ʦʧʠʩʳʚʘʝʤʳʝ ʦʪ-

ʣʦʞʝʥʠʷ ʨʘʩʯʣʝʥʝʥʳ ʥʘ ʩʚʠʪʳ ʚ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʘʭ. ʇʨʠ ʵʪʦʤ ʧʨʦʚʝʜʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦ-
ʩʣʦʡʥʳʝ ʩʙʦʨʳ ʬʘʫʥʳ ʠ ʤʠʢʨʦʬʘʫʥʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʘʢʪʘʩʪʠʥʩʢʦʡ ʩʚʠʪʳ ʭʘʨʘʢʪʝʨʥʳ 
ʬʫʟʫʣʠʥʠʜʳ ʟʦʥ Pseudofusulina pedissegna ï Ps. concavutas ʠ ʘʤʤʦʥʦʠʜʳ: Medlicottia intermedia, 
Thalagsoceras gemmelaroi (ʙʫʨʮʝʚʩʢʠʡ ʠ ʠʨʛʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪʳ), ʜʣʷ ʙʘʡʛʝʥʜʞʠʥʩʢʦʡ ï ʬʫʟʫʣʠ-
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ʥʠʜʳ ʟʦʥʳ Pseudofusulina solidissima ʠ ʘʤʤʦʥʦʠʜʳ ʛʠʧʦʟʦʥʳ Prapinacoceras aktubense ï
 Neocrimites fredericsi (ʩʘʨʛʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ); ʰʘʬʝʝʚʩʢʦʡ ï ʬʦʨʘʤʠʥʠʬʝʨʳ: Pseudoendoendothi-
ra pseudosphaeroidea (Dutk.), Ps. preobrajenskyi (Dutk.), Nobosaria nechajevi Tchern.; ʚʦʜʦʨʦʩʣʠ 
Tubiphytes sp. (ʩʘʨʘʥʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ). 
ʄʦʱʥʦʩʪʴ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʘʢʪʘʩʪʠʥʩʢʦʡ, ʙʘʡʛʝʥʜʞʠʥʩʢʦʡ ʠ ʰʘʬʝʝʚʩʢʦʡ ʩʚʠʪ 

ʩʦʩʪʘʚʣʷʝʪ 900ï1 000 ʤ. 
ʌʠʣʠʧʧʦʚʩʢʘʷ ʠ ʠʨʝʥʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (P1flõir) ʨʘʟʚʠʪʳ ʚ ʧʨʝ-

ʜʝʣʘʭ ʅʠʢʦʣʩɹʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʧʦʜʟʦʥʳ ʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʳ. 
ɺ ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʧʦʜʟʦʥʝ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʶʱʝʡ ʩ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘ-

ʜʠʥʦʡ, ʦʪʣʦʞʝʥʠʷ ʩʚʠʪ, ʟʘʣʝʛʘʶʱʠʝ çin situè, ʥʘ ʢʘʨʪʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʚʳʭʦʜʷʪ. ɺ ʟʘ-
ʧʘʜʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʚ ʜʦʣʠʥʘʭ ʨ. ʋʨʪʘ-ɹʫʨʪʷ ʠ ʨʫʯ. ʊʫʟʣʫʢʢʦʣʴ, ʘ ʪʘʢʞʝ ʫ ʩʝʚʝʨʥʦʡ ʨʘʤʢʠ 
ʣʠʩʪʘ ʟʘʧʘʜʥʝʝ ʨʫʯʴʷ ʊʫʟʣʫʢʢʦʣʴ ʠ ʥʘ ʫʯʘʩʪʢʝ ʚ 4ï8 ʢʤ ʟʘʧʘʜʥʝʝ ʧʦʩ. ɺʦʟʜʚʠʞʝʥʢʘ ʟʘʬʠʢʩʠʨʦ-
ʚʘʥʳ ʚʳʭʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʚʩʢʨʳʪʳ ʧʦʜ ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʢʚʘʞʠʥʘʤʠ ʩʫʣʴ-
ʬʘʪʥʦ-ʛʘʣʦʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʪʨʘʪʦʥʘ, ʩʣʘʛʘʶʱʠʝ ʚʝʨʭʥʠʝ ʯʘʩʪʠ ʩʦʣʷʥʦ-ʢʫʧʦʣʴʥʳʭ ʩʪʨʫʢʪʫʨ. 
ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʘʥʘʣʦʛʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʵʨʦʜʠʨʦʚʘʥʳ (ʢʘʨʩʪ) ʠ ʧʝʨʝʢʨʳʪʳ ʤʝʟʦ-
ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 
ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ, ʫ ʩʝʚʝʨʥʦʡ ʨʘʤʢʠ ʣʠʩʪʘ ʦʪʣʦʞʝʥʠʷ ʩʪʨʘʪʦʥʘ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʦʡ 

 ̄210 ï ɼʦʥʛʫʣʶʢʩʢʘʷ (ˉ 3 ʥʘ ʢʘʨʪʝ) ʚ ʠʥʪʝʨʚʘʣʘʭ ʙʫʨʝʥʠʷ 576ï2 691 ʤ (ʢʘʨʥʠʟ çʩʦʣʷʥʦʛʦ 
ʢʫʧʦʣʘè) ʠ ʚ ʠʥʪ. 3 871ï4 055 ʤ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʨʘʟʨʝʟ ʢʫʥʛʫʨʘ ʠʟʫʯʝʥ ʛʣʫʙʦʢʠʤʠ ʧʦʠʩʢʦʚʳʤʠ 
ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ ʩʢʚʘʞʠʥʘʤʠ ʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ, ʧʨʦʡʜʝʥʥʳʤʠ ʧʨʠ ɻɼʇ-200 ʥʘ ʩʦʧʨʝ-
ʜʝʣʴʥʦʡ ʩ ʩʝʚʝʨʘ ʧʣʦʱʘʜʠ [22]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʠʭ ʨʘʙʦʪ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪ ʚ 
ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʣʴʬʘʪʥʦ-ʛʘʣʦʛʝʥʥʳʤ ʪʠʧʦʤ ʨʘʟʨʝʟʘ: ʢʘʤʝʥʥʦʡ ʩʦʣʴʶ 
(ʧʨʝʦʙʣʘʜʘʝʪ), ʘʥʛʠʜʨʠʪʘʤʠ ʠ ʛʠʧʩʘʤʠ; ʚ ʚʠʜʝ ʨʝʜʢʠʭ ʧʨʦʩʣʦʝʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʣʝʚʨʦʣʠʪʳ, ʛʣʠ-
ʥʳ, ʠʟʚʝʩʪʥʷʢʠ. ʈʘʟʨʝʟ ʠʤʝʝʪ ʬʘʮʠʘʣʴʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ: ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʚʧʘ-
ʜʠʥʳ ʧʨʦʩʣʦʠ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʨʝʜʢʠ, ʢ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʚʧʘʜʠʥʳ ʢʦʣʠʯʝʩʪʚʦ ʠ 
ʤʦʱʥʦʩʪʴ ʠʭ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʩ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ 
ʧʦʜʟʦʥʦʡ. 
ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚʧʘʜʠʥʳ ʚ ʧʦʣʦʞʝʥʠʠ çin situè ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʧʦʜʦʰʚʘ ʦʪʣʦʞʝʥʠʡ. 

ʂʨʦʚʣʷ ʠʭ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʦʣʷʥʦʡ ʪʝʢʪʦʥʠʢʠ ʠʤʝʝʪ ʚʠʜ ʢʫʧʦʣʦʚ ʠ ʚʘʣʦʚ ʛʜʝ ʤʦʱʥʦʩʪʴ ʦʪ-
ʣʦʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ 4 000 ʤ ʠ ʤʝʞʢʫʧʦʣʴʥʳʭ ʧʝʨʝʞʠʤʦʚ (çʤʫʣʴʜè) ʦʪʢʫʜʘ ʯʘʩʪʴ ʦʪʣʦʞʝʥʠʡ 
ʚʳʞʘʪʘ ʠ ʠʭ ʤʦʱʥʦʩʪʴ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 200ï400 ʤ, ʫʯʘʩʪʢʘʤʠ ʜʦ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ. ʂʨʦʚʣʷ ʠ ʧʦ-
ʜʦʰʚʘ ʦʪʣʦʞʝʥʠʡ ʭʦʨʦʰʦ ʦʪʙʠʚʘʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 
ʩʦʣʷʥʳʭ ʢʫʧʦʣʦʚ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ çʩʦʣʷʥʳʭ ʢʦʟʳʨʴʢʦʚè ʠʣʠ çʩʦʣʷʥʳʭ ʢʘʨʥʠʟʦʚè ʠ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʧʦʚʪʦʨʥʳʤ ʚʩʢʨʳʪʠʝʤ ʩʢʚʘʞʠʥʘʤʠ ʢʫʥʛʫʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʦʜ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ ʢʨʘʩ-
ʥʦʮʚʝʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʡ ʧʝʨʤʠ. ʆʙʨʘʟʦʚʘʥʠʝ ʠʭ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ çʛʠʧʩʦʚʦʡ 
ʪʝʢʪʦʥʠʢʦʡè (ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʦʨʦʜ ʟʘ ʩʯʝʪ ʛʠʜʨʘʪʘʮʠʠ ʘʥʛʠʜʨʠʪʦʚ). 
ɺʦʟʨʘʩʪ ʦʧʠʩʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʤ ʩ ʩʝʚʝʨʘ ʣʠʩʪʝ M-40-III  [22]. 

ɺ ʧʨʦʙʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʧʦ ʨʘʟʨʝʟʘʤ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ, ʦʙʥʘʨʫʞʝʥʳ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤ-
ʧʣʝʢʩʳ, ʠʤʝʶʱʠʝ ʩʣʝʜʫʶʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ: ʩʧʦʨʳ ʧʘʧʦʨʦʪʥʠʢʦʚ ʠ ʧʘʧʦʨʦʪʥʠʢʦʦʙʨʘʟʥʳʭ: 
Leiotriletes nigrans Nʘum., Cyclogranisporites osmundus (Sʘmʦil.) ï 4ï5 %; ʧʳʣʴʮʘ ʛʨʫʧʧʳ Disac-
cate Striatiti: Striatoabilites densicostatus (Samʦil.) Sʘuʝr, Hamiapollenites bifurcates Wilsʦn, 
H. bullaeformis (Samʦil.) Jans., Striatopodocarpites tojmensis Sedova, Striatohaploxypinites perfectus 
Nʘum., S. alatus (Lub.), Striatites micros Hart. ï 34ï42 %; ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʨʦʜʘ Vittatina ï 9ï
14 %; ʧʳʣʴʮʘ Disacoites ï 14ï30 %. Kopʜʘʠʪʦʚʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʘʭ: Cor-
daitina cf. uralensis (Lub.) Samʦil. ɽʜʠʥʠʯʥʳ Asonaletes sp., ʛʠʥʢʛʦʮʠʢʘʜʦʬʠʪʳ ʦʪʩʫʪʩʪʚʫʁ ʪ 
(ʟʘʢʣʶʯʝʥʠʝ ʦ ʢʫʥʛʫʨʩʢʦʤ ʚʦʟʨʘʩʪʝ ʢʦʤʧʣʝʢʩʦʚ ʜʘʥʦ ʀ. ʉ. ʄʘʢʘʨʦʚʦʡ). 
ɺ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʝ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪ ʚʳʭʦʜʷʪ ʚ ʚʠʜʝ ʫʟʢʦʡ ʧʦʣʦʩʳ 

(ʜʦ 1 ʢʤ), ʧʨʦʩʣʝʞʝʥʥʦʡ ʚʜʦʣʴ ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʦʛʦ ʨʘʟʣʦʤʘ. 
ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʦʛʣʘʩʥʘʷ, ʦʪʙʠʚʘʝʪʩʷ ʧʦ ʧʦʜʦʰʚʝ ʧʝʨʚʦʛʦ 

ʩʥʠʟʫ ʧʣʘʩʪʘ ʛʠʧʩʦʚ. ʆʥʘ ʭʦʨʦʰʦ ʚʠʜʥʘ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ ʚ ʚʠʜʝ ʩʚʝʪʣʦ-ʩʝʨʦʡ (ʧʦʯʪʠ ʙʝʣʦʡ) 
ʫʟʢʦʡ ʧʦʣʦʩʢʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʢʘʨʩʪʦʚʳʤʠ ʧʨʦʚʘʣʘʤʠ. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ï ʪʝʢʪʦʥʠʯʝʩʢʘʷ. 
ʆʙʥʘʞʝʥʥʦʩʪʴ ʧʦʨʦʜ ʚ ʮʝʣʦʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. ʆʪʤʝʯʘʶʪʩʷ ʚʳʭʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘ-

ʩʪʦʚ ʠʟʚʝʩʪʥʷʢʦʚ, ʛʠʧʩʦʚ, ʚʳʩʳʧʢʠ ʘʣʝʚʨʦʣʠʪʦʚ. ʅʘ ʧʝʨʝʢʨʳʪʳʭ ʯʘʩʪʷʭ ʦʪʤʝʯʘʁ ʪʩʷ ʢʘʨʩʪʦʚʳʝ 
ʚʦʨʦʥʢʠ. 
ʈʘʟʨʝʟ ʩʚʠʪ ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʦʱʥʦʡ ʪʦʣʱʝʡ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʛʣʠʥ, ʩʦ-

ʜʝʨʞʘʱʠʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʩʣʦʠ ʠ ʣʠʥʟʳ ʛʠʧʩʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʦʣʦʤʠʪʦʚ. ʇʨʦʩʣʦʠ ʛʠʧʩʦʚ 
ʣʠʙʦ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʧʘʯʢʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ ʜʦ ʯʝʪʳʨʝʭ ʧʣʘʩʪʦʚ ʛʠʧʩʘ, ʨʘʟʜʝʣʝʥ-
ʥʳʭ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥ, ʣʠʙʦ ʨʘʩʩʝʷʥʳ ʧʦ ʨʘʟʨʝʟʫ. ʇʦ ʧʨʦʩʪʠʨʘʥʠʶ ʛʠʧʩʳ ʟʘʤʝʱʘʶʪʩʷ ʛʣʠʥʘʤʠ ʠ 
ʘʣʝʚʨʦʣʠʪʘʤʠ, ʨʝʞʝ ʧʝʩʯʘʥʠʢʘʤʠ. ʀʟʚʝʩʪʥʷʢʠ ʠ ʜʦʣʦʤʠʪʳ ʛʠʧʩʦʥʦʩʥʳʝ, ʦʪʜʝʣʴʥʳʝ ʧʨʦʩʣʦʠ 
ʩʦʜʝʨʞʘʪ ʩʪʨʦʥʮʠʝʚʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ (ʮʝʣʝʩʪʠʥ ʠ ʩʪʨʦʥʮʠʘʥʠʪ). ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ 350ï
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550 ʤ. 
ɺʦʩʪʦʯʥʝʝ, ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʬʣʝʢʩʫʨʳ, ʦʪʣʦʞʝʥʠʷ ʩʚʠʪ ʥʘ ʢʘʨʪʠʨʫʝʤʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʝ ʚʳʭʦʜʷʪ. ʀʟʫʯʝʥʳ ʦʥʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʧʦʠʩʢʦʚʳʤʠ (ʥʘ ʥʝʬʪʴ) 
ʩʢʚʘʞʠʥʘʤʠ [22]. 
ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʨʝʟʦʚ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʪʝʨʨʠʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ: 

ʛʣʠʥ, ʘʨʛʠʣʣʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ. ʂʘʨʙʦʥʘʪʥʳʝ ʠ ʩʫʣʴʬʘʪʥʳʝ ʧʦʨʦʜʳ ʚ ʨʘʟʨʝʟʝ ʥʝ 
ʦʙʨʘʟʫʶʪ ʚʳʜʝʨʞʘʥʥʳʭ ʧʦ ʤʦʱʥʦʩʪʠ ʠ ʧʨʦʩʪʠʨʘʥʠʶ ʧʣʘʩʪʦʚ. ʇʨʦʩʣʦʠ ʩʦʣʝʡ ʨʝʜʢʠ ʠ ʤʘʣʦ-
ʤʦʱʥʳ, ʧʨʠʯʝʤ ʩʦʣʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʘ ʧʝʣʠʪʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɻʨʫʙʦʟʝʨʥʠʩʪʳʝ 
ʨʘʟʥʦʩʪʠ ʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜ ï ʢʦʥʛʣʦʤʝʨʘʪʳ ʠ ʛʨʘʚʝʣʠʪʳ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʩʦʣʴ, ʚʩʪʨʝʯʘʶʪʩʷ ʚ 
ʦʩʥʦʚʥʦʤ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʠ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʚʳʢʣʠʥʠʚʘʶʪʩʷ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ. ʇʦ ʣʠ-
ʪʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʵʪʦʪ ʪʠʧ ʨʘʟʨʝʟʘ ʤʦʞʥʦ ʨʘʩʯʣʝʥʠʪʴ ʥʘ ʪʨʠ ʯʘʩʪʠ. ɺ ʥʠʞʥʝʡ ʠ ʚʝʨʭ-
ʥʝʡ ʯʘʩʪʷʭ ʧʨʝʦʙʣʘʜʘʶʪ ʪʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ, ʘ ʚ ʩʨʝʜʥʝʡ ʭʝʤʦʛʝʥʥʳʝ (ʘʥʛʠʜʨʠʪʳ). ɼʣʷ ʘʥʛʠʜ-
ʨʠʪʦʚ ʠ ʛʠʧʩʦʚ ʭʘʨʘʢʪʝʨʥʘ ʩʣʦʠʩʪʦʩʪʴ ʣʝʥʪʦʯʥʦʛʦ ʪʠʧʘ, ʥʘʧʦʤʠʥʘʶʱʘʷ ʩʝʟʦʥʥʫʶ ʩʣʦʠʩʪʦʩʪʴ; ʚ 
ʦʪʜʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʨʘʟʨʝʟʘ ʚʩʪʨʝʯʘʶʪʩʷ ʩʢʦʧʣʝʥʠʷ ʨʘʟʦʙʱʝʥʥʦʡ ʛʘʣʴʢʠ ʠ ʛʨʘʚʠʷ ʠʟʚʝʩʪʥʷ-
ʢʦʚ, ʘʨʛʠʣʣʠʪʦʚ, ʟʝʣʝʥʦʢʘʤʝʥʥʳʭ ʧʦʨʦʜ, ʢʨʝʤʥʝʡ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʛʠʧʩʦʚʳʤ ʮʝʤʝʥʪʦʤ, ʘ 
ʪʘʢʞʝ ʩʚʦʝʦʙʨʘʟʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʘʣʝʙʘʩʪʨʦʚʳʝ ʙʦʤʙʳè. ʄʦʱʥʦʩʪʴ ʦʪ-
ʣʦʞʝʥʠʡ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʠʣʴʥʦ ʠʟʤʝʥʯʠʚʘ ʠ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 300 ʜʦ 500 ʤ. ɺ ʟʘʧʘʜʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ (ʜʦ ʩʦʯʣʝʥʝʥʠʷ ʩ ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʧʦʜʟʦʥʦʡ) ʩʦʩʪʘʚ ʨʘʟʨʝʟʘ ʩʚʠʪ ʥʝ 
ʤʝʥʷʝʪʩʷ. ʀʟʤʝʥʝʥʠʷ ʚʳʨʘʞʘʶʪʩʷ ʚ ʟʘʤʝʱʝʥʠʠ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜ ʙʦʣʝʝ ʪʦʥʢʠʤʠ ʨʘʟʥʦ-
ʩʪʷʤʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʫʤʝʥʴʰʝʥʠʠ ʨʦʣʠ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʚ ʨʘʟʨʝʟʝ ʧʨʠ ʨʝʟʢʦʤ ʫʚʝʣʠʯʝ-
ʥʠʠ ʩʫʣʴʬʘʪʥʳʭ ʠ ʛʘʣʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʩʢʚʘʞʠʥʘʭ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʛʣʘʩʥʦʝ ʟʘʣʝʛʘʥʠʝ ʬʠ-
ʣʠʧʧʦʚʩʢʦʡ ʠ ʠʨʝʥʩʢʦʡ ʩʚʠʪ ʢʘʢ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ, ʪʘʢ ʠ ʩ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ ʩʪʨʘʪʦʥʘʤʠ. 
ʉʦʣʠʢʘʤʩʢʘʷ ʠ ʰʝʰʤʠʥʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (P1slõ­­) ʚ ʦʙʲʝʤʝ 

ʦʜʥʦʠʤʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʘ ʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʡ ʧʣʦʱʘʜʠ ʚ ʅʠʢʦʣʴʩʢʦ-
ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʧʦʜʟʦʥʝ ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʵʨʦʟʠʦʥʥʦʛʦ ʩʨʝʟʘ ʥʝ ʚʳʭʦʜʷʪ ʠ ʧʦʢʘʟʘʥʳ 
ʪʦʣʴʢʦ ʥʘ ʨʘʟʨʝʟʝ. ɺ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʝ ʦʪʣʦʞʝʥʠʷ ʩʪʨʘʪʦʥʘ ʚʳʜʝʣʷʶʪʩʷ ʪʦʣʴʢʦ ʚ 
ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʬʣʝʢʩʫʨʝ, ʛʜʝ ʚʳʭʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʭ ʬʠʢʩʠʨʫʶʪʩʷ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ 
ʩʝʣʘ ʂʳʟʳʣ-ɸʜʳʨ. ʆʪʣʦʞʝʥʠʷ ʩʚʠʪ ʧʨʦʪʷʛʠʚʘʶʪʩʷ ʚ ʚʠʜʝ ʫʟʢʦʡ ʢʦʨʦʪʢʦʡ ʧʦʣʦʩʳ (4ï5 ʢʤ), ʩʨʝ-
ʟʘʥʥʦʡ ʧʦ ʢʦʥʪʘʢʪʫ ʩ ʢʫʥʛʫʨʩʢʠʤ ʷʨʫʩʦʤ ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʠʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʨʘʟʣʦʤʦʤ. ɺʳ-
ʭʦʜʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʫʬʠʤʩʢʠʭ ʧʦʨʦʜ ʚ ʵʪʦʡ ʧʦʣʦʩʝ ʥʝ ʚʩʪʨʝʯʝʥʦ, ʦʥʠ ʧʨʦʩʣʝʞʝʥʳ ʧʦ ʧʨʦʩʪʠ-
ʨʘʥʠʶ ʧʦ ʵʣʶʚʠʘʣʥɹʳʤ ʚʳʩʳʧʢʘʤ ʠ ʩ ʧʦʤʦʱʴʶ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ ʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ [7]. ʇʦ 
ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʤ ʩ ʩʝʚʝʨʘ ʣʠʩʪʝ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʘ. ɺʝʨʭʥʷʷ 
ʛʨʘʥʠʮʘ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʦʩʠʥʦʚʩʢʦʡ ʩʚʠʪʳ ʩʦʛʣʘʩʥʘʷ. 
ʈʘʟʨʝʟ ʩʦʣʠʢʘʤʩʢʦʡ ʠ ʰʝʰʤʠʥʩʢʦʡ ʩʚʠʪ ʚ ʧʨʝʜʝʣʘʭ ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʡ ʧʣʦʱʘʜʠ ʚ ʦʙʱʠʭ ʯʝʨ-

ʪʘʭ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʪʦʣʱʫ ʪʝʨʨʠʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ, ʚ ʦʩʥʦʚ-
ʥʦʤ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʘʨʛʠʣʣʠʪʦʚ. ʇʝʩʯʘʥʠʢʠ ʨʘʟʨʝʟʘ 
ʩʝʨʳʝ, ʧʝʧʝʣʴʥʦ-ʩʝʨʳʝ, ʫʯʘʩʪʢʘʤʠ ʩʠʨʝʥʝʚʘʪʦ-ʩʝʨʳʝ ʠ ʩʠʨʝʥʝʚʳʝ ʧʦʣʠʤʠʢʪʦʚʳʝ, ʠʟʚʝʩʪʢʦʚʠ-
ʩʪʳʝ, ʧʦ ʨʘʟʤʝʨʥʦʩʪʠ ʦʪ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʜʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ. ɸʣʝʚʨʦʣʠʪʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʝʩ-
ʯʘʥʠʢʦʚ ʪʦʣʴʢʦ ʨʘʟʤʝʨʥʦʩʪʴʶ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘʨʛʠʣʣʠʪʳ ʩʝʨʳʝ, ʧʝʧʝʣʴʥʦ-ʩʝʨʳʝ, ʧʨʦ-
ʩʣʦʷʤʠ ʢʨʘʩʥʦʚʘʪʦ-ʩʝʨʳʝ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʩʦ ʩʢʦʨʣʫʧʦʚʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʫʯʘʩʪʢʘʤʠ ʟʘʤʝʱʘ-
ʶʪʩʷ ʤʝʨʛʝʣʷʤʠ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʩʢʨʳʪʘʷ ʥʘ ʧʣʦʱʘʜʠ ʤʦʱʥʦʩʪʴ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʫʬʠʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʦ-

ʩʪʘʚʣʷʝʪ 85 ʤ. ʉ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʧʦ ʛʣʫʙʦʢʦʤʫ ʙʫʨʝʥʠʶ ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʤ ʩ ʩʝʚʝʨʘ ʣʠʩʪʝ ʩʦʩʪʘʚ-
ʣʷʝʪ ʥʝ ʙʦʣʝʝ 500 ʤ. 
ɺ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʧʝʩʯʘʥʠʢʘʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣʠ ʥʘʡʜʝʥʳ [7]: Darvinula lubimovae Bel., 

D. obunda Mand., Dangusta Mand. (ʦʧʨʝʜʝʣʝʥʠʷ ɺ. ɸ. ʃʫʢʠʥʘ). ʄʘʩʩʦʚʳʝ ʥʘʭʦʜʢʠ ʠʭ ʦʙʳʯʥʦ 
ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʨʦʜʘʤ ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʘ. 

ɹʀɸʈʄʀʁʉʂʀʁ (ʉʈɽɼʅʀʁ) ʆʊɼɽʃ 

ɹʠʘʨʤʠʡʩʢʠʡ ʦʪʜʝʣ ʧʨʝʜʩʪʘʚʣʝʥ ʦʪʣʦʞʝʥʠʷʤʠ ʢʘʟʘʥʩʢʦʛʦ, ʫʨʞʫʤʩʢʦʛʦ ʠ ʩʝʚʝʨʦʜʚʠʥʩʢʦʛʦ 
ʷʨʫʩʦʚ, ʠʤʝʶʱʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʧʦʜʟʦʥʝ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 
ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʝ ɸʢʙʫʣʘʢʩʢʦ-ʂʨʦʧʘʯʝʚʩʢʦʡ ʉʌʮɿ. 
ʆʩʠʥʦʚʩʢʘʷ ʩʚʠʪʘ (P2os) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʠ ʉʫʨʝʥʩʢʦ-

ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʘʭ. ɺ ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʧʦʜʟʦʥʝ ʩʚʠʪʘ ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ ʵʨʦʟʠʦʥʥʳʡ 
ʩʨʝʟ ʥʝ ʚʳʭʦʜʠʪ ʠ ʧʦʢʘʟʘʥʘ ʪʦʣʴʢʦ ʥʘ ʨʘʟʨʝʟʝ. ʆʪʣʦʞʝʥʠʷ ʝʝ ʠʟʫʯʝʥʳ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʩʦʧʨʝ-
ʜʝʣʴʥʦʡ ʩ ʩʝʚʝʨʘ ʧʣʦʱʘʜʠ. ɺ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʝ ʩʚʠʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʪʦʣʴʢʦ ʚ ʖʞʥʦ-
ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʬʣʝʢʩʫʨʝ, ʛʜʝ ʚʳʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ, ʚ ʧʦʣʦʩʝ, 
ʧʨʦʪʷʛʠʚʘʶʱʝʡʩʷ ʚʜʦʣʴ ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʦʛʦ ʨʘʟʣʦʤʘ ʦʪ ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ʣʠʩʪʘ ʜʦ ʩʝʣʘ 
ɹʫʨʣʘ. ʆʙʥʘʞʝʥʠʷ ʧʦʨʦʜ ʩʚʠʪʳ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʛʨʝʙʥʷʭ (ʚ ʚʠʜʝ ʛʨʠʚʦʢ) ʠ ʩʢʣʦ-
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ʥʘʭ (ʪʠʧʘ ʢʘʨʥʠʟʦʚ) ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʭ ʛʨʷʜ. ɺ ʧʦʥʠʞʝʥʠʷʭ ʤʝʞʜʫ ʥʠʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʤʝ-
ʯʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʣʶʚʠʘʣʴʥʳʝ ʚʳʩʳʧʢʠ. 
ɺ ʠʟʫʯʝʥʥʦʡ ʧʦʣʦʩʝ ʦʩʠʥʦʚʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ (ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴ-

ʥʳʤʠ, ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʠ ʦʟʝʨʥʳʤʠ) ʦʪʣʦʞʝʥʠʷʤʠ. ɿʘʧʘʜʥʝʝ ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʥʘ ʩʦʧʨʷʞʝʥ-
ʥʦʤ ʩ ʩʝʚʝʨʘ ʣʠʩʪʝ [22] ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʯʝʨʝʜʫʶʪʩʷ ʩ ʦʩʘʜʢʘʤʠ ʤʝʣʢʦʚʦʜʥʳʭ ʜʝʣʴʪ 
ʠ ʣʘʛʫʥ ʠ ʦʩʘʜʢʘʤʠ ʥʦʨʤʘʣʴʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 
ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʦʧʠʩʳʚʘʝʤʦʛʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʧʘʣʝʦʥ-

ʪʦʣʦʛʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʥʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ. ʆʪʙʠʚʘʝʪʩʷ ʦʥʘ ʫʩʣʦʚʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʦʩʥʦ-
ʚʘʥʠʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ï ʧʦ ʨʝʟʢʦʡ ʩʤʝʥʝ ʩʝʨʳʭ, ʧʝʧʝʣʴʥʦ-ʩʝʨʳʭ ʫʬʠʤʩʢʠʭ ʘʣʝʚʨʦʣʠʪʦʚ 
ʠ ʧʝʩʯʘʥʠʢʦʚ ʢʨʘʩʥʦ-ʙʫʨʳʤʠ ʘʨʛʠʣʣʠʪʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʨʘʥʥʝʢʘʟʘʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʝʨʭʥʷʷ 
ʛʨʘʥʠʮʘ ʩ ʙʝʣʝʙʝʝʚʩʢʦʡ ʩʚʠʪʦʡ ʩʦʛʣʘʩʥʘʷ. 
ʈʘʟʨʝʟ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ʚ ʩʚʦʝʡ ʥʠʞʥʝʡ ʯʘʩʪʠ (ʧʨʠʤʝʨʥʦ 90ï100 ʤ ʧʦ ʤʦʱʥʦʩʪʠ) ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʨʝʜʢʠʝ ʤʘʣʦʤʦʱʥʳʝ (ʜʦ 0,5 ʤ) ʧʨʦʧʣʘʩʪʢʠ ʘʨʛʠʣʣʠʪʦʚ. ɹʦʣʴ-
ʰʘʷ ʧʦ ʤʦʱʥʦʩʪʠ (250ï400 ʤ) ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʝʛʦ ʩʣʦʞʝʥʘ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʘʨ-
ʛʠʣʣʠʪʘʤʠ. ʄʦʥʦʪʦʥʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʠʭ ʠʟʨʝʜʢʘ ʥʘʨʫʰʘʝʪʩʷ ʧʣʘʩʪʘʤʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩ-
ʯʘʥʠʢʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ɺ ʧʨʠʢʨʦʚʝʣʴʥʦʡ ʯʘʩʪʠ ʧʦʜʲʷʨʫʩʘ ʠʟʚʝʩʪʥʷʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʩʪʨʝ-
ʯʘʶʪʩʷ. 
ɸʣʝʚʨʦʣʠʪʳ ʦʩʠʥʦʚʩʢʦʡ ʩʚʠʪʳ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʢʦʨʠʯʥʝʚʦ-ʢʨʘʩʥʳʝ, ʢʦʨʠʯʥʝʚʳʝ, ʧʝʩʯʘ-

ʥʠʩʪʳʝ ʠ ʛʣʠʥʠʩʪʳʝ, ʧʨʦʩʣʦʷʤʠ ʦʯʝʥʴ ʩʠʣʴʥʦ ʛʣʠʥʠʩʪʳʝ ʜʦ ʧʝʨʝʭʦʜʘ ʚ ʘʣʝʚʨʦʣʠʪʦʚʳʝ ʛʣʠʥʳ, 
ʩʣʦʠʩʪʳʝ. ʉʣʦʠʩʪʦʩʪʴ ʪʦʥʢʘʷ, ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʧʦʜʯʝʨʢʥʫʪʘʷ ʩʣʦʡʢʘʤʠ, ʦʙʦʛʘʱʝʥʥʳʤʠ ʢʘʨʙʦ-
ʥʘʪʥʳʤ ʚʝʱʝʩʪʚʦʤ, ʣʠʙʦ ʩʣʦʡʢʘʤʠ, ʦʢʨʘʰʝʥʥʳʤʠ ʚ ʩʝʨʦʚʘʪʦ-ʙʫʨʳʝ ʪʦʥʘ. ʄʦʱʥʦʩʪʴ ʧʣʘʩʪʦʚ 
ʘʣʝʚʨʦʣʠʪʦʚ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 3 ʜʦ 20 ʤ. ɸʨʛʠʣʣʠʪʳ ʧʝʩʪʨʦʡ ʦʢʨʘʩʢʠ: ʢʦʨʠʯʥʝʚʦ-ʢʨʘʩʥʳʝ, ʢʦʨʠʯ-
ʥʝʚʳʝ, ʪʝʤʥʦ-ʢʨʘʩʥʳʝ, ʪʝʤʥʦ-ʢʨʘʩʥʦ-ʬʠʦʣʝʪʦʚʳʝ, ʧʝʧʝʣʴʥʦ-ʩʝʨʳʝ, ʩʝʨʳʝ, ʩʚʝʪʣʦ-ʙʫʨʦʚʘʪʦ-
ʨʦʟʦʚʳʝ, ʷʨʢʦ-ʪʝʤʥʦ-ʞʝʣʪʳʝ. ʆʜʥʘʢʦ ʚ ʵʪʦʡ ʰʠʨʦʢʦʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʝ ʧʨʝʦʙʣʘʜʘʶʪ ʢʨʘʩʥʳʡ ʠ 
ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪʘ. ʇʦʨʦʜʳ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, ʥʝʩʣʦʠʩʪʳʝ, ʠʥʦʛʜʘ ʚ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ ʠʟʚʝʩʪʢʦʚʠ-
ʩʪʳʝ ʩʪʷʞʝʥʠʷ ʪʠʧʘ çʞʫʨʘʚʯʠʢʦʚè. ɸʨʛʠʣʣʠʪʳ ʩʣʘʛʘʶʪ ʧʨʦʩʣʦʠ ʠ ʧʣʘʩʪʳ ʤʦʱʥʦʩʪʴʶ ʦʪ ʧʝʨʚʦ-
ʛʦ ʜʝʩʷʪʢʘ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 15 ʤ. ʀʟʚʝʩʪʥʷʢʠ ʜʚʫʭ ʨʘʟʥʦʩʪʝʡ ï ʞʝʣʚʘʢʦʚʳʝ ʠ ʘʬʘʥʠʪʦʚʳʝ. ʇʝʨ-
ʚr ʝ ʷʚʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʩʢʨʳʪʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ. ʎʚʝʪ ʠʭ ʢʨʘʩʥʦ-ʙʫʨʳʡ, ʩʝʨʦʚʘʪʦ-ʨʦʟʦʚʳʡ, 
ʨʝʞʝ ʦʪʤʝʯʘʝʪʩʷ ʧʷʪʥʠʩʪʘʷ ʦʢʨʘʩʢʘ ï ʥʘ ʦʙʱʝʤ ʢʨʘʩʥʦʚʘʪʦʤ ʬʦʥʝ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʨʘʟʚʦʜʳ ʠ ʧʷʪ-
ʥʘ. ʀʟʚʝʩʪʥʷʢʠ ʧʣʦʪʥʳʝ, ʢʨʝʧʢʠʝ, ʠʥʦʛʜʘ ʩ ʧʨʠʤʝʩʴʶ ʢʨʘʩʪʠʯʝʩʢʠʭ ʟʝʨʝʥ ʧʩʘʤʤʠʪʦʚʦʡ ʨʘʟʤʝʨ-
ʥʦʩʪʠ. ɼʠʘʤʝʪʨʳ ʞʝʣʚʘʢʦʚ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʦʪ 1ï2 ʜʦ 15 ʩʤ. ʎʝʤʝʥʪʠʨʫʶʪʩʷ ʞʝʣʚʘʢʠ ʛʣʠʥʠ-
ʩʪʳʤ ʠʣʠ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʠʩʪʳʤ ʩʠʣʴʥʦ ʢʘʨʙʦʥʘʪʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʦʢʨʘʰʝʥʥʳʤ ʚ ʢʨʘʩʥʦ-
ʢʦʨʠʯʥʝʚʳʝ ʪʦʥʘ. ʄʦʱʥʦʩʪʴ ʞʝʣʚʘʢʦʚ ʠʟʚʝʩʪʥʷʢʦʚ ʦʪ 1 ʜʦ 34 ʤ. ɸʬʘʥʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩʚʝʪ-
ʣʦ-ʩʝʨʳʝ, ʠʥʦʛʜʘ ʧʦʯʪʠ ʙʝʣʳʝ, ʧʣʠʪʯʘʪʳʝ, ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʷʭ ʢʘʚʝʨʥʦʟʥʳʝ. ʄʦɦ ʥʦʩʪʴ ʠʭ, 
ʦʙʳʯʥʦ, ʥʝ ʧʨʝʚʳʰʘʝʪ 1 ʤ. ʇʝʩʯʘʥʠʢʠ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʨʦʟʦʚʘʪʦ-ʩʝʨʳʝ ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, 
ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ, ʧʦʣʠʤʠʢʪʦʚʳʝ, ʤʘʩʩʠʚʥʳʝ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ. ʄʦʱʥʦʩʪʴ ʧʣʘʩʪʦʚ ʧʩʘʤʤʠʪʦʚ 
2ï25 ʤ. ʂʦʥʛʣʦʤʝʨʘʪʳ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʦʡ ʛʘʣʴʢʠ ʢʚʘʨʮʘ, 
ʢʨʝʤʥʠʡ, ʦʩʥʦʚʥʳʭ, ʩʨʝʜʥʠʭ ʠ ʢʠʩʣʳʭ ʵʬʬʫʟʠʚʦʚ ʠ ʠʥʪʨʫʟʠʚʥʳʭ ʧʦʨʦʜ. ʈʘʟʤʝʨʳ ʦʙʣʦʤʢʦʚ ʦʪ 1 
ʜʦ 15 ʩʤ. ʎʝʤʝʥʪʠʨʫʶʪʩʷ ʦʥʠ ʧʝʩʯʘʥʦ-ʠʟʚʝʩʪʢʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʠʥʦʛʜʘ ʩ ʚʢʨʘʧʣʝʥʥʦʩʪʴʶ ʤʘ-
ʣʘʭʠʪʘ. ʄʦʱʥʦʩʪʴ ʧʩʝʬʠʪʦʚʳʭ ʩʣʦʝʚ 2ï5 ʤ. 
ɺʦʟʨʘʩʪ ʦʧʠʩʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʝʥ ʧʦ ʦʩʪʘʪʢʘʤ ʦʩʪʨʘʢʦʜ. ʆʪʦʙʨʘʥʳ ʦʥʠ ʠʟ ʧʦʨʦʜ, 

ʦʙʥʘʞʘʶʱʠʭʩʷ ʶʛʦ-ʚʦʩʪʦʯʥʝʝ ʩ. ʂʳʟʳʣ-ɸʜʳʨ, ʚ ʨʘʡʦʥʝ ʚʳʩʦʪʳ ʩ ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʦʡ 305,9 ʤ 
[7]. ʂʦʤʧʣʝʢʩ ʠʭ ʥʝʙʦʛʘʪʳʡ (ʦʧʨʝʜʝʣʝʥʠʷ ʀ. ʀ. ʄʦʣʦʩʪʦʚʩʢʦʡ) ï Suchonella belebeica (Bel.), 
Darvinula inornatinceformis Bel., Darvinuloides cf. sentjakensi (Sharap.), ï ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʢʦʥ-
ʪʠʥʝʥʪʘʣʴʥʳʭ ʢʘʟʘʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʤʥʦʛʠʭ ʨʘʡʦʥʦʚ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ʈʫʩʩʢʦʡ ʧʣʘʪ-
ʬʦʨʤʳ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʦʩʠʥʦʚʩʢʦʡ ʩʚʠʪʳ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 350ï500 ʤ. 
ɹʝʣʝʙʝʝʚʩʢʘʷ ʩʚʠʪʘ (P2bl) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʦʙʝʠʭ ʧʦʜʟʦʥʘʭ ɸʢʙʫʣʘʢʩʢʦ-

ʂʨʦʧʘʯʝʚʩʢʦʡ ʉʌɿ. ɺ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʝ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʧʨʦʩʣʝʞʝʥʳ ʩ ʧʝʨʝʨʳʚʦʤ 
ʚʜʦʣʴ ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʦʛʦ ʨʘʟʣʦʤʘ ʦʪ ʚʦʩʪʦʯʥʦʡ ʜʦ ʩʝʚʝʨʥʦʡ ʨʘʤʢʠ ʣʠʩʪʘ. ʆʙʥʘʞʝʥʥʦʩʪʴ 
ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ʩʣʘʙʘʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʝʝ ʩʦʩʪʘʚʝ ʩʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ 
ʧʦʨʦʜ ʠ ʧʦʨʦʜ ʪʦʥʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ɻʨʘʥʠʮʘ ʙʝʣʝʙʝʝʚʩʢʦʡ ʩʚʠʪʳ ʩ ʧʦʜʩʪʠʣʘʶɦ ʠʤʠ 
ʦʪʣʦʞʝʥʠʷʤʠ ʦʩʠʥʦʚʩʢʦʡ ʩʚʠʪʳ ʩʦʛʣʘʩʥʘʷ ʩ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ, ʧʨʦʚʦʜʠʪʩʷ ʫʩʣʦʚʥʦ ʧʦ ʧʦʜʦʰʚʝ 
ʧʣʘʩʪʘ ʧʦʣʠʤʠʢʪʦʚʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʤʦʱʥʦʩʪʴʶ ʦʪ 0 ʜʦ 15 ʤ. ɺ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʧʩʝʬʠʪʳ ʚʳ-
ʢʣʠʥʠʚʘʶʪʩʷ ʠʣʠ ʟʘʤʝʱʘʶʪʩʷ ʧʩʘʤʤʠʪʘʤʠ, ʫʩʣʦʚʥʦʩʪʴ ʛʨʘʥʠʮʳ ʝʱʝ ʙʦʣʝʝ ʚʦʟʨʘʩʪʘʝʪ. 
ʈʘʟʨʝʟ ʩʚʠʪʳ ʚʳʨʘʞʝʥ ʤʦʥʦʪʦʥʥʳʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʠʟʨʝʜʢʘ ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ. ʏʘʱʝ ʚʩʝʛʦ ʚ ʧʝʨʝ-
ʩʣʘʠʚʘʥʠʠ ʵʪʠʭ ʧʦʨʦʜ ʪʨʫʜʥʦ ʫʣʦʚʠʪʴ ʢʘʢʫʶ-ʣʠʙʦ ʟʘʢʦʥʦʤʝʨʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. ʆʜʥʘʢʦ, 
ʚ ʦʪʜʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʘʭ, ʧʦʨʦʡ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦ ʤʦʱʥʦʩʪʠ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʤʝʣʢʦʝ 
ʨʠʪʤʠʯʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʩʣʦʝʚ. ɺ ʦʩʥʦʚʘʥʠʠ ʨʠʪʤʦʚ, ʦʙʳʯʥʦ, ʟʘʣʝʛʘʶʪ ʧʝʩʯʘʥʠʢʠ, ʨʝʜʢʦ ʢʦʥ-
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ʛʣʦʤʝʨʘʪʳ: ʚʳʰʝ ʩʣʝʜʫʶʪ ʘʣʝʚʨʦʣʠʪʳ ʠ ʛʣʠʥʳ, ʩʦʜʝʨʞʘʱʠʝ ʠʥʦʛʜʘ ʧʨʦʩʣʦʠ ʠʟʚʝʩʪʥʷʢʦʚ. 
ʂʦʥʛʣʦʤʝʨʘʪʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʪʨʦʝʥʠʠ ʚʦʩʪʦʯʥʦʛʦ ʪʠʧʘ ʨʘʟʨʝʟʦʚ, ʢʦʨʠʯʥʝʚʘʪʦ-ʢʨʘʩʥʦʛʦ 

ʠʣʠ ʩʝʨʦʚʘʪʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʤʝʣʢʦ-, ʩʨʝʜʥʝʛʘʣʝʯʥʳʝ, ʧʨʦʩʣʦʷʤʠ ʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʝ-
ʨʝʭʦʜʷʱʠʝ ʚ ʛʨʘʚʝʣʠʪʳ, ʧʦʣʠʤʠʢʪʦʚʦʛʦ (ʧʨʝʦʙʣʘʜʘʶʪ ʦʙʣʦʤʢʠ ʢʚʘʨʮʘ ʠ ʨʘʟʥʦʦʢʨʘʰʝʥʥʳʭ 
ʢʨʝʤʥʝʡ). ɻʘʣʴʢʘ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʘʷ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʘʷ ʧʝʩʯʘʥʦ-ʠʟʚʝʩʪʢʦʚʠʩʪʳʤ ʚʝʱʝʩʪʚʦʤ. 
ʄʦʱʥʦʩʪʴ ʧʣʘʩʪʦʚ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʦʪ 1 ʜʦ 15 ʤ. ʇʝʩʯʘʥʠʢʠ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʨʦʟʦʚʘʪʦ-ʩʝʨʳʝ, 
ʨʝʞʝ ʩʝʨʳʝ, ʤʝʣʢʦ-, ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʠʥʦʛʜʘ ʩ ʧʨʠʤʝʩʴʶ ʛʨʘʚʠʡʥʳʭ ʟʝʨʝʥ ʠ ʤʝʣʢʠʭ ʛʘʣʝʢ, ʧʦ-
ʣʠʤʠʢʪʦʚʳʝ. ʊʝʢʩʪʫʨʘ ʠʭ ʣʠʙʦ ʤʘʩʩʠʚʥʘʷ, ʣʠʙʦ ʩʣʦʠʩʪʘʷ (ʤʠʢʨʦ-, ʪʦʥʢʦ- ʠ ʛʨʫʙʦʩʣʦʠʩʪʘʷ). ɺ 
ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʨʘʟʨʝʟʦʚ ʧʝʩʯʘʥʠʢʠ ʯʘʩʪʦ ʟʘʛʠʧʩʦʚʘʥʥʳʝ. ɻʠʧʩ ʦʪʤʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʩʨʦʩʪ-
ʢʦʚ ʢʨʠʩʪʘʣʣʦʚ ʠ ʪʦʥʢʠʭ ʧʨʦʩʣʦʝʚ ʩʝʣʝʥʠʪʘ. ɸʣʝʚʨʦʣʠʪʳ ʠ ʘʨʛʠʣʣʠʪʳ ʦʢʨʘʰʝʥʳ ʚ ʪʝ ʞʝ ʪʦʥʘ, 
ʯʪʦ ʠ ʧʝʩʯʘʥʠʢʠ, ʨʝʞʝ ʦʪʤʝʯʘʝʪʩʷ ʧʷʪʥʠʩʪʘʷ ʦʢʨʘʩʢʘ. ɸʣʝʚʨʦʣʠʪʳ ʧʝʩʯʘʥʠʩʪʳʝ ʠ ʛʣʠʥʠʩʪʳʝ, 
ʧʝʨʚʳʝ ʚʧʣʦʪʴ ʜʦ ʧʝʨʝʭʦʜʘ ʚ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ: ʥʝʷʩʥʦʩʣʦʠʩʪʳʝ ʠ ʪʦʥʢʦʛʦʨʠʟʦʥʪʘʣʴ-
ʥʦʩʣʦʠʩʪʳʝ. ɸʨʛʠʣʣʠʪʳ ʦʪ ʩʣʘʙʦ ʜʦ ʩʠʣʴʥʦ ʘʣʝʚʨʠʪʠʩʪʳʭ, ʠʥʦʛʜʘ ʧʝʩʯʘʥʠʩʪʳʝ, ʠʟʚʝʩʪʢʦʚʠ-
ʩʪʳʝ, ʯʘʱʝ ʚʩʝʛʦ ʩ ʪʦʥʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʩ ʧʦʣʫʨʘʢʦʚʠʩʪʳʤ ʠʟʣʦʤʦʤ. ʀʟʚʝʩʪʥʷ-
ʢʠ ʩʝʨʳʝ, ʪʝʤʥʦ-ʩʝʨʳʝ, ʛʣʠʥʠʩʪʳʝ, ʥʝʩʣʦʠʩʪʳʝ, ʧʣʠʪʯʘʪʳʝ ʩ ʤʝʣʢʠʤʠ ʛʥʝʟʜʘʤʠ ʢʨʠʩʪʘʣʣʦʚ 
ʢʘʣʴʮʠʪʘ. 
ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦʨʦʜʳ ʚʦʩʪʦʯʥʦʛʦ ʪʠʧʘ ʨʘʟʨʝʟʦʚ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʯʝʥʴ 

ʙʝʜʥʦ. ɺ ʥʠʭ ʣʠʰʴ ʠʟʨʝʜʢʘ ʦʪʤʝʯʘʶʪʩʷ ʦʩʪʘʪʢʠ ʥʝʦʧʨʝʜʝʣʠʤʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʦʙʣʦʤʢʠ ʜʘʨʚʠ-
ʥʫʣʠʜ ʜʘʨʚʠʥʫʣ. ɺ ʨʘʟʨʝʟʝ ʙʝʟʳʤʷʥʥʦʛʦ ʦʚʨʘʛʘ, ʦʪʢʨʳʚʘʶʱʝʛʦʩʷ ʚ ʜʦʣʠʥʫ ʨ. ɹʫʨʣʳ, ʶʞʥʝʝ 
ʩ. ɺʦʟʜʚʠʞʝʥʢʠ, ʠʟ ʧʦʩʣʝʜʥʠʭ ʀ. ʀ. ʄʦʣʦʩʪʦʚʩʢʦʡ ʦʧʨʝʜʝʣʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ Darvinula par-
phenovi Del., D. ex gr. abunda Mandi., ʨʘʩʮʚʝʪ ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʰʝʣ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʢʘʟʘʥʩʢʦ-
ʛʦ ʚʝʢʘ [7]. 
ʄʦʱʥʦʩʪʴ ʨʘʟʨʝʟʘ ʩʚʠʪʳ ʜʦʩʪʠʛʘʝʪ 1 100 ʤ. 
ɺ ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʧʦʜʟʦʥʝ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ 

ʨʘʟʦʙʱʝʥʥʳʭ ʧʷʪʝʥ, ʛʨʫʧʧʠʨʫʶʱʠʭʩʷ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʰʠʨʦʢʫʶ ʧʦʣʦʩʫ, ʚʳʪʷʥʫʪʫʶ ʚ ʩʫʙʤʝʨʠ-
ʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ ʟʘʧʘʜʥʝʝ ʨ. ʋʨʪʘʙʫʨʪʷ. ʉʪʨʫʢʪʫʨʥʦ ʵʪʘ 
ʧʦʣʦʩʘ ʩʚʷʟʘʥʘ ʩ ʦʙʣʘʩʪʴʶ ʧʦʚʳʰʝʥʥʦʛʦ ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ. ʂʘʞʜʦʝ ʞʝ ʦʪ-
ʜʝʣʴʥʦʝ ʧʷʪʥʦ ï ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʦʣʥ̫ʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʜʠʘʧʠʨʦʚʦʛʦ ʠʣʠ ʢʨʠʧʪʦʜʠʘʧʠʨʦʚʦʛʦ 
ʪʠʧʘ. ʇʦʵʪʦʤʫ ʟʦʥʳ ʨʘʟʚʠʪʠʷ ʚʝʨʭʥʝʢʘʟʘʥʩʢʠʭ ʧʦʨʦʜ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʛʨʘʥʠʯʝʥʳ ʨʘʟʨʳʚʥʳʤʠ 
ʥʘʨʫʰʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʩʨʝʟʘʶʪ ʯʘʩʪʴ ʠʭ ʤʦʱʥʦʩʪʠ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʭʘʨʘʢʪʝʨʝ ʛʨʘ-
ʥʠʮʳ ʩ ʥʠʞʥʝʢʘʟʘʥʩʢʠʤ ʧʦʜʲʷʨʫʩʦʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʟʨʝʟʘ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʳ, ʨʘʟʨʝʟ 
ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʧʦʜʟʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʨʙʦʥʘʪ-
ʥʳʭ ʧʦʨʦʜ ï ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʤʝʨʛʝʣʝʡ, ʮʚʝʪʦʤ ʪʝʨʨʠʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ï ʟʜʝʩʴ ʦʥʠ, ʯʘɦ ʝ ʚʩʝʛʦ, 
ʩʝʨʦʡ ʠ ʧʝʧʝʣʴʥʦ-ʩʝʨʦʡ ʦʢʨʘʩʢʠ ʠ ʣʫʯʰʝʡ ʬʘʫʥʠʩʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ. 
ɺʩʢʨʳʪʘʷ ʢʦʣʦʥʢʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʤʦʱʥʦʩʪʴ ʨʘʟʨʝʟʘ ʟʘʧʘʜʥʦʛʦ ʪʠʧʘ ʧʨʝʚʳʰʘʝʪ 300 ʤ, ʧʦ 

ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʩ ʩʝʚʝʨʘ ʧʣʦʱʘʜʠ ʩʦʩʪʘʚʣʷʝʪ 400ï700 ʤ. 
ɺ ʧʘʯʢʝ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʤʝʨʛʝʣʝʡ ʠ ʧʝʩʯʘʥʠʢʦʚ ʨʘʟʨʝʟʘ ʨʫʯʴʷ ʉʦʣʝʥʦʛʦ ɺ. ɸ. ʃʫʢʠʥʳʤ ʦʧʨʝ-

ʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʚʝʨʭʥʝʢʘʟʘʥʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ ʜʘʨʚʠʥʫʣʳ ʠ ʩʫʭʦʥʝʣʣʳ: Darvinula inor-
natina Bel., D. onoga Bel., D. fainae Bel., D. serpula Bel., D. cf. peslonga Sharap., Suchonella stel-
machvi Spizh., S. tichvinskaja Bel., S. nasalis (Sharap.) [7]. 
ʉʘʣʤʳʰʩʢʘʷ ʠ ʛʨʝʙʝʥʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (P2slõgr) ʧʦ ʦʙʲʝʤʫ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʪ ʫʨʞʫʤʩʢʦʤʫ ʷʨʫʩʫ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʦʙʝʠʭ ʧʦʜʟʦʥʘʭ ɸʢʙʫʣʘʢʩʢʦ-ʂʨʦʧʘʯʝʚʩʢʦʡ 
ʉʌɿ. 
ɺ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʝ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʚʳʜʝʣʷʶʪʩʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʖʞʥʦ-

ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʬʣʝʢʩʫʨʳ. ʆʙʥʘʞʝʥʥʦʩʪʴ ʠʭ ʜʦʚʦʣʴʥʦ ʭʦʨʦʰʘʷ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʬʨʘʛʤʝʥʪʳ 
ʢʦʨʝʥʥʳʭ ʚʳʭʦʜʦʚ ʦʪʤʝʯʘʶʪʩʷ ʚ ʜʦʣʠʥʝ ʨ. ɹʫʨʣʘ ʠ ʝʝ ʧʨʘʚʳʭ ʧʨʠʪʦʢʦʚ. ʕʪʠ ʬʨʘʛʤʝʥʪʳ ʭʦʨʦh ʦ 
ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ. ʇʝʨʝʢʨʳʪʳʝ ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 
ʠʟʫʯʝʥʳ ʧʨʠ ɻʉʈ-50 [7] ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʛʦʨʥʳʤʠ ʚʳʨʘʙʦʪʢʘʤʠ ʠ ʰʥʝʢʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ, ʘ 
ʚ 4 ʢʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʧʦʩ. ɾʘʥʘʪʘʫʩʢʝʥ ʧʦʯʪʠ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ ʚʩʢʨʳʪʳ ʧʨʦʬʠʣʝʤ ʢʦ-
ʣʦʥʢʦʚʳʭ ʩʢʚʘʞʠʥ. ʂʦʥʪʘʢʪ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 
ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʚʳʨʘʞʝʥ ʜʦʚʦʣʴʥʦ ʯʝʪʢʦ: ʧʘʯʢʫ ʤʦʥʦʪʦʥʥʦʛʦ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʙʫʨʳʭ ʘʣʝʚʨʦʣʠʪʦʚ 
ʠ ʘʨʛʠʣʣʠʪʦʚ ʧʝʨʝʢʨʳʚʘʝʪ ʧʣʘʩʪ ʧʦʣʠʤʠʢʪʦʚʳʭ ʙʘʟʘʣʴʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠʣʠ ʛʨʘʚʝʣʠʪʦʚ. ʇʦ 
ʧʦʜʦʰʚʝ ʝʛʦ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʵʪʘ ʛʨʘʥʠʮʘ. ʆʥʘ ʭʦʨʦʰʦ ʪʨʘʩʩʠʨʫʝʪʩʷ ʥʘ ʤʝʩʪʥʦʩʪʠ ʥʘ ʘʵʨʦ-
ʩʥʠʤʢʘʭ. ʇʦʜʪʚʝʨʞʜʘʝʪʩʷ ʵʪʦʪ ʢʦʥʪʘʢʪ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. 
ʈʘʟʨʝʟ ʩʚʠʪʳ ʩʣʦʞʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ, 

ʧʝʩʯʘʥʠʢʘʤʠ, ʛʨʘʚʝʣʠʪʘʤʠ ʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʢʘʨʙʦʥʘʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʞʝ, ʚ 
ʚʠʜʝ ʤʘʣʦʤʦʱʥʳʭ ʧʨʦʩʣʦʝʚ. ʆʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʨʘʟʨʝʟʦʚ ʠʤʝʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʝ ʨʠʪʤʠʯʥʦʝ 
ʩʪʨʦʝʥʠʝ, ʚ ʜʨʫʛʠʭ ï ʨʠʪʤʳ ʥʝʧʦʣʥʳʝ, çʩʤʘʟʘʥʥʳʝè. ʊʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ ʧʦʣʠʤʠʢʪʦʚʳʝ, ʠʟ-
ʚʝʩʪʢʦʚʠʩʪʳʝ. ɺ ʠʭ ʦʢʨʘʩʢʝ ʜʦʤʠʥʠʨʫʶʪ ʚʩʝ ʦʪʪʝʥʢʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ: ʚʠʰʥʝʚʦ-, ʢʠʨʧʠʯʥʦ-, 
ʙʫʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʘʪʦ-ʢʨʘʩʥʦʛʦ. ʈʝʞʝ ʦʪʤʝʯʘʶʪʩʷ ʢʨʘʩʥʦʚʘʪʦ-ʩʝʨʘʷ ʦʢʨʘʩʢʘ ʧʦʨʦʜ. ʀʟʚʝʩʪʥʷ-
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ʢʠ ï ʩʝʨʳʝ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, ʤʝʨʛʝʣʠ ʙʫʨʦʚʘʪʦ-ʢʨʘʩʥʳʝ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʩʪʨʘʪʦʥʘ ʚ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʝ ʜʦʩʪʠʛʘʝʪ 1 250 ʤ. 
ɺ ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʧʦʜʟʦʥʝ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪ ʚʳʜʝʣʷʶʪʩʷ ʚ ʧʦʣʦʩʝ, ʥʘʯʠʥʘʶʱʝʡ-

ʩʷ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʄʫʝʣʜʘ ʠ ʧʨʦʪʷʛʠʚʘʶʱʠʤʠʩʷ ʥʘ ʶʛ ʜʦ ʨʫʯʴʷ ɼʞʘʤʳʣʯʠʩʘʡ. ʆʙʥʘʞʝʥʳ ʦʥʠ 
ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʞʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʨʦʜʘʤʠ, ʩʣʘʛʘʶʱʠʤʠ ʚʦʩʪʦʯʥʳʝ ʨʘʟʨʝʟʳ. ʀʟʫʯʝʥʳ ʦʥʠ 
ʟʜʝʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʛʦʨʥʳʤ ʚʳʨʘʙʦʪʢʘʤ, ʢʝʨʥʫ ʢʦʣʦʥʢʦʚʳʭ ʩʢʚʘʞʠʥ ʠ ʢʘʤʝʥʥʦʤʫ ʤʘʪʝ-
ʨʠʘʣʫ ʰʥʝʢʦʚʳʭ ʩʢʚʘʞʠʥ [7]. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʦʧʠʩʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʟʘʧʘʜʥʳʭ ʨʘʟʨʝʟʘʭ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ. ʅʝ ʚʩʢʨʳʪʘ ʦʥʘ ʠ 
ʙʫʨʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ. ʈʘʟʨʝʟ ʩʚʠʪʳ ʚ ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʧʦʜʟʦʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʟ-
ʨʝʟʘ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʳ ʦʙʠʣʠʝʤ ʧʝʣʝʮʠʧʦʜ ʠ ʙʦʣʝʝ ʪʦʥʢʠʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ 
ʩʚʦʠʭ ʧʦʨʦʜ. ʂʦʥʛʣʦʤʝʨʘʪʳ ʠ ʛʨʘʚʝʣʠʪʳ ʦʪʤʝʯʘʶʪʩʷ ʚ ʥʝʤ ʜʦʚʦʣʴʥʦ ʨʝʜʢʦ, ʝʩʣʠ ʠ ʚʩʪʨʝʯʘʶʪʩʷ, 
ʪʦ ʤʦʥɦʦʩʪʴ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ. 
ʇʦʨʦʜʳ ʦʙʝʠʭ ʧʦʜʟʦʥ ʟʘʢʣʶʯʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʠʩʢʦʧʘʝ-

ʤʳʝ ʦʩʪʘʪʢʠ. ʇʝʨʚʳʝ ʚʳʨʘʞʝʥʳ ʢʦʤʧʣʝʢʩʦʤ ʦʩʪʨʘʢʦʜ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʀ. ʀ. ʄʦʣʦʩʪʦʚʩʢʦʡ ʠʟ 
ʢʝʨʥʘ ʩʢʚʘʞʠʥ, ʧʨʦʙʫʨʝʥʥʳʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʧʦʩ. ɾʘʥʘʪʘʫʩʢʝʥ: Darvinula fragiliformis Kash., 
D. elongota Lun., D. inornata Lun., D. chramovi (Gleb.), D. pragilis var. angusta Schneider, 
D. teodorovichi Bel., D. tuba Mish., Sushonella nasalis (Shrap.), S. nasalis var. arcuata Kotach. ʕʪʘ 
ʘʩʩʦʮʠʘʮʠʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʦʪʣʦʞʝʥʠʡ çʥʠʞʥʝʪʘʪʘʨʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘè (ʚ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ ʩʪʨʘ-
ʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʜʝʢʩʘ ʫʨʞʫʤʩʢʦʛʦ ʷʨʫʩʘ) ʆʨʝʥʙʫʨʛʩʢʦ-ɸʢʪʶʙʠʥʩʢʦʛʦ ʇʨʝʜʫʨʘʣʴʷ ʠ ʭʦʨʦʰʦ 
ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʚ ʩʦʦʙʱʝʩʪʚʦʤ ʦʩʪʨʘʢʦʜ ʠʟ ʧʦʨʦʜ ʫʨʞʫʤʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ɹʫʛʫʨʫʩʣʘʥʩʢʦ-
ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ɹʘʰʢʠʨʩʢʦʛʦ ʇʨʠʫʨʘʣʴʷ. 
ʄʘʢʨʦʬʘʫʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʣʝʮʠʧʦʜʘʤʠ Anthraconaina verneuli (Amal.) ʠ Ant. aktubensis 

Gusev, ʦʧʨʝʜʝʣʝʥʥʳʭ ɻ. ɺ. ʂʫʣʝʚʦʡ ʚ ʦʙʨʘʟʮʘʭ ʠʟ ʢʝʨʥʘ ʩʢʚʘʞʠʥ ʠ ʦʙʥʘʞʝʥʠʡ ʨʘʟʨʝʟʘ ʚ ʨʘʡʦʥʝ 
ʧʦʩ. ʄʫʝʣʜʘ. ʆʙʘ ʵʪʠ ʚʠʜʘ ʧʨʠʥʘʜʣʝʞʘʪ ʜʦʩʢʝʥʩʢʦʤʫ ʩʦʦʙʱʝʩʪʚʫ ʜʚʫʩʪʚʦʨʦʢ, ʭʘʨʘʢʪʝʨʠʟʫʶ-
ʱʠʭ ʫʨʞʫʤʩʢʠʡ ʛʦʨʠʟʦʥʪ (ʷʨʫʩ). 

ʊɸʊɸʈʉʂʀʁ (ɺɽʈʍʅʀʁ) ʆʊɼɽʃ 

ɺʳʜʝʣʷʝʪʩʷ ʚ ʦʙʥʦʚʣʝʥʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʦʙʲʝʤʝ ʩʝʚʝʨʦʜʚʠʥʩʢʦʛʦ ʠ ʚʷʪʩʢʦʛʦ 
ʷʨʫʩʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʜʥʦʠʤʝʥʥʳʤ ʛʦʨʠʟʦʥʪʘʤ. ʆʪʣʦʞʝʥʠʷ ʪʘʪʘʨʩʢʦʛʦ ʦʪʜʝʣʘ ʚʳʜʝʣʷʶʪʩʷ 
ʚ ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥ ɸʢʙʫʣʘʢʩʢʦ-
ʂʨʦʧʘʯʝʚʩʢʦʡ ʉʌʮɿ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʷʟʦʚʩʢʦʡ ʠ ʢʫʣʴʯʫʤʦʚʩʢʦʡ ʩʚʠʪʘʤʠ ʥʝʨʘʩʯʣʝʥʝʥʥʤrʠ. 
ɺʷʟʦʚʩʢʘʷ ʠ ʢʫʣʴʯʫʤʦʚʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (P3vzõk«) ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʧʝʣʝʮʠʧʦʜ ʠ 
ʦʩʪʨʘʢʦʜ. ʆʪʣʦʞʝʥʠʷ ʩʚʠʪ ʟʘʣʝʛʘʶʪ ʥʘ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʘʣʤʳʰʩʢʦʡ ʠ ʛʨʝʙʝʥʩʢʦʡ 
ʩʚʠʪ ʙʝʟ ʚʠʜʠʤʦʛʦ ʥʝʩʦʛʣʘʩʠʷ, ʥʦ ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʩ ʩʝʚʝʨʘ ʧʣʦʱʘʜʠ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʩʦʛʣʘʩʥʦʝ 
ʟʘʣʝʛʘʥʠʝ [22]. ʇʝʨʝʢʨʳʚʘʶʪʩʷ ʦʥʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ, ʦʪʣʦʞʝʥʠʶ ʢʦʪʦʨʳʭ 
ʧʨʝʜʰʝʩʪʚʦʚʘʣ ʨʝʛʠʦʥʘʣʴʥʳʡ ʨʘʟʤʳʚ. 
ʅʘ ʢʘʨʪʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪ ʚʳʜʝʣʷʶʪʩʷ ʚ ʪʨʝʭ ʫʯʘʩʪʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫ 

ʩʝʚʝʨʥʦʡ ʨʘʤʢʠ ʣʠʩʪʘ: ʚ ʨʘʡʦʥʝ ʩ. ʂʘʨʘʛʘʯʢʠ (ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʘʷ ʧʦʜʟʦʥʘ), ʢ ʟʘʧʘʜʫ ʦʪ ʨʫʯʴʷ 
ʊʫʟʣʫʢʢʦʣʴ (ʉʦʣʝʥʦʛʦ) ʠ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʧʦʩ. ʅʦʚʦʪʨʦʠʮʢʠʡ (ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʘʷ 
ʧʦʜʟʦʥʘ). 
ɺ ʦʙʝʠʭ ʧʦʜʟʦʥʘʭ ʨʘʟʨʝʟ ʩʚʠʪ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ 

ʠ ʛʣʠʥʘʤʠ ʢʨʘʩʥʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤʠ, ʙʫʨʳʤʠ ʠ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʤʠ, ʨʝʞʝ ʤʘʣʠʥʦʚʳʤʠ ʠ ʟʝʣʝʥʦ-
ʚʘʪʦ-ʩʝʨʳʤʠ, ʯʘʩʪʦ ʩ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʩʪʷʞʝʥʠʷʤʠ ʧʝʩʪʨʦʡ ʦʢʨʘʩʢʠ; ʧʝʩʯʘʥʠʢʘʤʠ ʩʝʨʳʤʠ ʠ 
ʙʫʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤʠ, ʟʘʣʝʛʘʶʱʠʝ ʚ ʚʠʜʝ ʛʦʨʠʟʦʥʪʘʣʥɹʦʩʣʦʠʩʪʳʭ ʧʣʘʩʪʦʚ ʠ ʢʦʩʦʩʣʦʠʩʪʳʭ 
ʣʠʥʟ; ʤʘʣʦʤʦʱʥʳʤʠ (1ï2 ʤ) ʣʠʥʟʘʤʠ ʧʦʣʠʤʠʢʪʦʚʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ; ʢʠʨʧʠʯʥʦ-ʢʨʘʩʥʳʤʠ ʠ 
ʤʘʣʠʥʦʚʤrʠ ʤʝʨʛʝʣʷʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. ʆʪʤʝʯʘʶʪʩʷ ʨʝʜʢʠʝ ʤʘʣʦʤʦʱʥʳʝ ʣʠʥʟʳ 
ʤʝʜʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʦʪʤʝʯʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʥʦ ʤʘʣʦʤʦʱʥʳʝ 
(ʜʦ 2 ʤ) ʧʨʦʩʣʦʠ ʠʟʚʝʩʪʥʷʢʦʚ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʠ ʧʷʪʥʠʩʪʳʭ. ʆʥʠ, ʦʙʳʯʥʦ, ʚʳʜʝʨʞʘʥʥʳʝ ʧʦ ʧʨʦ-
ʩʪʠʨʘʥʠʶ ʠ ʭʦʨʦʰʦ ʜʝʰʠʬʨʠʨʫʶʪʩʷ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ. ʅʘ ʩʢʣʦʥʘʭ ʠ ʚʝʨʰʠʥʘʭ ʭʦʣʤʦʚ ʠ 
ʫʚʘʣʦʚ ʫʩʪʦʡʯʠʚʳʝ ʢ ʚʳʚʝʪʨʠʚʘʥʠʶ ʧʣʠʪʯʘʪʳʝ ʦʙʣʦʤʢʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʯʘʩʪʦ ʦʙʨʘʟʫʶʪ 
ʢʨʫʧʥʳʝ ʧʦ ʧʣʦʱʘʜʠ ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʠ ʵʣʶʚʠʘʣʴʥʳʝ ʨʦʩʩʳʧʠ, ʩʦʟʜʘʚʘʷ ʣʦʞʥʦʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʟʥʘʯʠʤʦʩʪʠ ʵʪʠʭ ʧʦʨʦʜ ʚ ʨʘʟʨʝʟʝ. 
ʆʙʥʘʞʝʥʥʦʩʪʴ ʧʦʨʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʦʩʪʘʚʘ. ʍʦʨʦʰʦ ʦʙʥʘʞʝʥʳ ʠʟ-

ʚʝʩʪʢʦʚʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ, ʢʦʥʛʣʦʤʝʨʘʪʳ ʠ ʠʟʚʝʩʪʥʷʢʠ. ʆʥʠ ʚʳʜʝʣʷʶʪʩʷ ʚ ʚʠʜʝ ʛʨʷʜ ʠ ʭʦʨʦʰʦ 
ʜʝʰʠʬʨʠʨʫʶʪʩʷ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ. ʆʯʝʥʴ ʧʣʦʭʦ ʦʙʥʘʞʝʥʳ ʘʨʛʠʣʣʠʪʳ ʠ ʤʝʨʛʝʣʠ. 
ʖʞʥʝʝ ʧʦʩ. ʂʘʨʘʛʘʯʢʘ (ʅʘʜʝʞʜʠʥʢʘ) ʨʘʟʨʝʟ ʩʚʠʪ ʠʟʫʯʝʥ ʧʦ ʦʚʨʘʛʫ ʂʳʟʳʣʩʘʡ, ʠ ʧʨʦʬʠʣʶ 

ʢʦʣʦʥʢʦʚʳʭ ʩʢʚʘʞʠʥ, ʧʨʦʩʣʝʞʝʥ ʧʦ ʦʙʥʘʞʝʥʠʷʤ, ʛʦʨʥʳʤ ʚʳʨʘʙʦʪʢʘʤ ʠ ʰʥʝʢʦʚʳʤ ʩʢʚʘʞʠʥʘʤ 
[7]. 
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ɺ ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ ʢʦʣʦʥʢʦʚʳʭ ʩʢʚʘʞʠʥ ʠ ʦʙʥʘʞʝʥʠʡ ʥʠʞʥʝʡ (ʙʦʣʴʰʝʡ) ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʦʧʨʝ-
ʜʝʣʝʥ ʢʦʤʧʣʝʢʩ ʦʩʪʨʘʢʦʜ: Darvinula parallela (Spizh.), D. inornata (Spizh.), D. inornata var. macra 
Lun., D. undulate Mich., D. daedala Mich., D. spizharskyi Posner., Suchʦnella stelmachovi Spizh., S. 
pestrozvetica Starosh., Tatarella undulate Mich., T. liberia Mich. ʠ ʜʨ. ʇʦ ʤʥʝʥʠʶ ʦʧʨʝʜʝʣʠʚʰʝʡ 
ʠʭ ʀ. ʀ. ʄʦʣʦʩʪʦʚʩʢʦʡ, ʜʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʦʩʪʨʘʢʦʜ ʥʘ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʝ ʠ ɹʝʣʩɹʢʦʡ ʚʧʘʜʠʥʝ 
ʧʨʠʫʨʦʯʝʥ ʢ ʧʦʨʦʜʘʤ ʚʝʨʭʥʝʪʘʪʘʨʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ, ʯʪʦ ʧʦ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ 
ʰʢʘʣʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʪʘʨʩʢʦʤʫ ʦʪʜʝʣʫ. 
ʄʦʱʥʦʩʪʴ ʠʟʫʯʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʩʦʩʪʘʚʣʷʝʪ 580 ʤ. 
ʅʘ ʫʯʘʩʪʢʝ ʟʘʧʘʜʥʝʝ ʨʫʯʴʷ ʊʫʟʣʫʢʢʦʣʴ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪ ʠʟʫʯʝʥʳ ʧʦ ʦʙʥʘʞʝʥʠʷʤ, ʢʝʨʥʫ ʢʦ-

ʣʦʥʢʦʚʳʭ ʩʢʚʘʞʠʥ ʠ ʢʘʤʝʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ ʰʥʝʢʦʚʳʭ ʩʢʚʘʞʠʥ [7]. ɿʜʝʩʴ ʚ ʩʢʚʘʞʠʥʝ ˉ 30 (ˉ 4 
ʥʘ ʢʘʨʪʝ) ɺ. ɸ. ʃʫʢʠʥʳʤ ʚʳʜʝʣʝʥ ʢʦʤʧʣʝʢʩ ʦʩʪʨʘʢʦʜ ʪʠʧʠʯʥʳʡ ʜʣʷ çʚʝʨʭʥʝʪʘʪʘʨʩʢʠʡè ʦʪʣʦʞʝ-
ʥʠʡ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʚ ʦʙʨʘʟʮʘʭ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʘʢʠʭ ʚʠʜʦʚ ʢʘʢ: Darvinuta inornata var. 
nacra Lun., D. parallela var. Typical Lun., D. pseudofufsehini Bel. ʠ ʦʪʩʫʪʩʪʚʠʝ ʬʦʨʤ, ʭʘʨʘʢʪʝʨʥʳʭ 
ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʚʷʪʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʝʚʝʨʦ-ʜʚʠʥʩʢʦʤ ʚʦʟʨʘʩʪʝ ʧʦʨʦʜ, 
ʚʤʝʱʘʶʱʠʭ ʦʩʪʘʪʢʠ ʵʪʠʭ ʦʩʪʨʘʢʦʜ. ʉʢʚʘʞʠʥʘ, ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥʳ ʦʩʪʨʘʢʦʜʳ, ʥʘʭʦʜʠʪʩʷ ʚ 
ʟʦʥʝ ʨʘʟʣʦʤʘ, ʚʦʟʤʦʞʥʦ ʚ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʙʣʦʢʝ. ʅʘ ʩʝʚʝʨʥʦʤ ʧʨʦʜʦʣʞʝʥʠʠ ʫʯʘʩʪʢʘ ʚʳʭʦʜʦʚ 
ʦʧʠʩʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ɺ. ʇ. ʊʚʝʨʜʦʭʣʝʙʦʚʳʤ ʦʥʠ ʦʪʥʝʩʝʥʳ ʢ ʢʫʣʴʯʫʤʦʚʩʢʦʡ ʩʚʠʪʝ. ʇʦʵʪʦʤʫ 
ʥʘʤʠ ʦʪʣʦʞʝʥʠʷ ʫʯʘʩʪʢʘ ʟʘʧʘʜʥʝʝ ʨʫʯʴʷ ʊʫʟʣʫʢʢʦʣʴ ʦʪʥʝʩʝʥʳ ʢ ʚʷʟʦʚʩʢʦʡ ʠ ʢʫʣʴʯʫʤʦʚʩʢʦʡ 
ʩʚʠʪʘʤ ʥʝʨʘʩʯʣʝʥʝʥʥʳʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʥʘ ʫʯʘʩʪʢʝ ʩʦʩʪʘʚʣʷʝʪ 
280 ʤ. 
ʅʘ ʫʯʘʩʪʢʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʧʦʩ. ʅʦʚʦ-ʊʨʦʠʮʢʠʡ ʦʧʠʩʳʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʚʳʜʝʣʝʥʳ ʚ ʪʝʢ-

ʪʦʥʠʯʝʩʢʦʤ ʢʣʠʥʝ ʠ ʠʟʫʯʝʥʳ ʚ ʦʙʥʘʞʝʥʠʷʭ ʧʦ ʨʫʯʴʶ ʂʘʨʘʛʘʰʪʳ. ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝ-
ʥʠʡ ʩʚʠʪ, ʩ ʫʯʝʪʦʤ ʧʝʨʝʨʳʚʦʚ ʚ ʥʘʙʣʶʜʝʥʠʷʭ, ʟʜʝʩʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 280 ʤ. 
ɺ ʨʘʟʦʙʱʝʥʥʳʭ ʦʙʥʘʞʝʥʠʷʭ ʨʘʟʨʝʟʘ ʚʳʜʝʣʝʥʳ ʜʚʫʩʪʚʦʨʢʠ Palaemutela inostranzevi Aman., P. 

convexocarinata Amal., Plaeanodonta fischeri Amal., P. okensis Amal., P. concavocarinata (Nech.), 
ʧʦ ʤʥʝʥʠʶ ʦʧʨʝʜʝʣʠʚʰʠʭ ʠʭ ɻ. ɺ. ʂʫʣʝʚʦʡ, çʧʦʟʜʥʝʪʘʪʘʨʩʢʦʛʦè ʚʦʟʨʘʩʪʘ ʠ ʦʩʪʨʘʢʦʜʳ 
Darvinula fragiliformis Kash., D. fragilis var. angusta Schneid., D. elongate Lun., D. chramovi 
(Gleb.), D. faba Mich., D. inornatinae Lun. ʠ ʜʨ., ʧʦ ʤʥʝʥʠʶ ʦʧʨʝʜʝʣʠʚʰʠʭ ʠʭ 
ʀ. ʀ. ʄʦʣʦʩʪʦʚʩʢʦʡ, çʨʘʥʥʝʪʘʪʘʨʩʢʦʛʦè (ʧʦ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʘʣʝ ʫʨʞʫʤʩʢʦʛʦ) ʚʦʟʨʘʩʪʘ [10]. 
ɸʚʪʦʨʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʩʪʨʘʢʦʜʳ ʷʚʣʷʶʪʩʷ ʧʝʨʝʦʪʣʦʞʝʥʥʳʤʠ ʠʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʪʝʢʪʦ-

ʥʠʯʝʩʢʦʤ ʙʣʦʢʝ. ʇʦʵʪʦʤʫ ʧʨʠʚʝʜʝʥʥʳʡ ʨʘʟʨʝʟ ʧʦ ʬʘʫʥʝ ʧʝʣʝʮʠʧʦʜ ʦʪʥʦʩʠʪʩʷ ʢ ʚʟ̫ʦʚʩʢʦʡ ʠ 
ʢʫʣʴʯʫʤʦʚʩʢʦʡ ʩʚʠʪʘʤ ʥʝʨʘʩʯʣʝʥʝʥʥʳʤ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʩʢʨʳʪʘʷ (ʥʝʧʦʣʥʘʷ) ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʚʷʟʦʚʩʢʦʡ ʠ ʢʫʣʴʯʫʤʦʚʩʢʦʡ ʩʚʠʪ 

ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 580 ʤ. ʇʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʤ ʩ ʩʝʚʝʨʘ ʣʠʩʪʝ M-40-III  
[22] ʦʥʘ ʜʦʩʪʠʛʘʝʪ 1 050 ʤ. 

ʄɽɿʆɿʆʁʉʂɸʗ ʕʈɸʊɽʄɸ 

ʄʝʟʦʟʦʡʩʢʘʷ ʵʨʘʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʩʝʤʠ ʩʚʦʠʤʠ ʩʠʩʪʝʤʘʤʠ ï ʪʨʠʘʩʦʚʦʡ, ʶʨʩʢʦʡ ʠ ʤʝʣʦʚʦʡ. 

ʊʈʀɸʉʆɺɸʗ ʉʀʉʊɽʄɸ 

ʆʪʣʦʞʝʥʠʷ ʪʨʠʘʩʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʱʥʳʤ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʦ ʛʝʥʝʟʠʩʫ ʢʦʤ-
ʧʣʝʢʩʦʤ ʧʦʨʦʜ. ʆʪʜʝʣʴʥʳʝ ʛʦʨʠʟʦʥʪʳ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʦʞʥʳʤʠ ʩʪʨʘʪʠʛʨʘ-
ʬʠʯʝʩʢʠʤʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʠ ʨʝʟʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʦʜʥʦʡ 
ʬʘʮʠʘʣʴʥʦʡ ʟʦʥʳ ʚ ʜʨʫʛʫʶ. ʅʘ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʚʩʝʭ ʪʨʝʭ ʦʪʜʝ-
ʣʦʚ ʩʠʩʪʝʤʳ. 

ʅʀɾʅʀʁ ʆʊɼɽʃ 

ɹʣʶʤʝʥʪʘʣʴʩʢʘʷ ʩʝʨʠʷ (TĨ1bl) ʚʳʜʝʣʷʝʪʩʷ ʚ ʦʙʲʝʤʝ ʚʦʭʤʠʥʩʢʦʛʦ, ʨʳʙʠʥʩʢʦʛʦ, ʩʣʫʜ-
ʢʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ. 
ʆʪʩʫʪʩʪʚʠʝ ʥʘ ʧʣʦʱʘʜʠ ʥʘʭʦʜʦʢ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʝʪʨʘʧʦʜ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʯʣʝʥʠʪʴ ʦʪʣʦʞʝʥʠʷ 

ʩʝʨʠʠ ʥʘ ʢʦʧʘʥʩʢʫʶ, ʩʪʘʨʠʮʢʫʶ ʠ ʢʳʟʳʣʩʘʡʩʢʫʶ ʩʚʠʪʳ. ɽʩʣʠ ʢʨʫʧʥʦʛʘʣʝʯʥʠʢʦʚʳʝ ʢʦʥʛʣʦʤʝ-
ʨʘʪʳ ʩʝʨʠʠ ʝʱʝ ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʩʦ ʩʪʝʨʞʥʝʚʳʤʠ ʬʘʮʠʷʤʠ ʧʨʦʣʶʚʠʷ ʢʦʧʘʥʩʢʦʡ ʩʚʠʪʳ, ʪʦ 
ʦʩʪʘʣʴʥʳʝ ʧʩʝʬʠʪʦ-ʧʩʘʤʤʠʪʦʚʳʝ ʧʦʨʦʜʳ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʨʘʩʯʣʝʥʠʪʴ ʥʘ ʚʝʝʨʥʳʝ 
ʬʘʮʠʠ ʧʨʦʣʶʚʠʷ ʢʦʧʘʥʩʢʦʡ ʩʚʠʪʳ ʠ ʘʣʣʶʚʠʷ ʩʪʘʨʠʮʢʦʡ ʠ ʢʳʟʳʣʩʘʡʩʢʦʡ ʩʚʠʪ. 
ʆʪʣʦʞʝʥʠʷ ʙʣʶʤʝʥʪʘʣʴʩʢʦʡ ʩʝʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʠ ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʦ ʚ ʉʫʨʝʥʩʢʦ-ʉʠʤʩʢʦʡ ʧʦʜʟʦʥʘʭ ɸʢʙʫʣʘʢʩʢʦ-ʂʨʦʧʘʯʝʚʩʢʦʡ ʉʌʮɿ. ʅʘ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠ-
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ʪʦʨʠʠ ʠʤʠ ʩʣʦʞʝʥʳ ʛʣʘʚʥʘʷ, ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʘʷ, ʚʦʟʚʳʰʝʥʥʦʩʪʴ ʷʚʣʷʶʱʘʷʩʷ ʚʦʜʦʨʘʟʜʝʣʦʤ ʨʝʢ 
ʋʨʪʘʙʫʨʪʷ ʠ ɹʫʨʣʘ. ʆʙʥʘʞʝʥʥʦʩʪʴ ʧʦʨʦʜ ʩʝʨʠʠ ʚ ʮʝʣʦʤ ʧʣʦʭʘʷ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʝʚʝʨʝ ʠ ʚ ʮʝʥ-
ʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʆʪʜʝʣʴʥʳʝ ʨʘʟʨʦʟʥʝʥʥʳʝ ʦʙʥʘʞʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʚʦʩʪʦʯʥʦʤ 
ʩʢʣʦʥʝ ʚʦʜʦʨʘʟʜʝʣʘ ʠ ʧʦ ʙʦʨʪʘʤ ʧʨʦʨʝʟʘʶʱʠʭ ʝʛʦ ʨʫʯʴʝʚ ʠ ʦʚʨʘʛʦʚ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʚʩʝʛʜʘ 
ʚʳʨʘʞʝʥʘ ʯʝʪʢʦ, ʧʨʦʚʦʜʠʪʩʷ ʦʥʘ ʧʦ ʧʦʜʦʰʚʝ ʤʦʱʥʦʛʦ (ʦʙʳʯʥʦ ʙʦʣʝʝ 10 ʤ) ʧʣʘʩʪʘ ʚʘʣʫʥʥʳʭ 
ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʨʘʟʤʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ ʩʨʝʜʥʝ-
ʧʦʟʜʥʝʧʝʨʤʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. 
ʉʦʩʪʦʷʪ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʥʠʞʥʝʪʨʠʘʩʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦ-

ʨʦʜ ï ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʘʨʛʠʣʣʠʪʦʚ ʠ ʛʣʠʥ. ɻʣʘʚʥʫʶ ʨʦʣʴ ʚ ʨʘʟʨʝʟʘʭ 
ʠʛʨʘʶʪ ʧʩʝʬʠʪʳ, ʚʪʦʨʦʩʪʝʧʝʥʥʫʶ ï ʧʩʘʤʤʠʪʳ ʠ, ʥʘʢʦʥʝʮ, ʧʦʜʯʠʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʟʘʥʠʤʘʶʪ 
ʘʣʝʚʨʦʧʝʣʠʪʳ. ʆʙʱʠʡ ʪʦʥ ʦʢʨʘʩʢʠ ʦʪʣʦʞʝʥʠʡ ʩʚʝʪʣʦ-ʩʝʨʳʡ ʩ ʞʝʣʪʦʚʘʪʳʤ ʠ ʨʦʟʦʚʳʤ ʦʪʪʝʥʢʦʤ. 
ʂʨʘʩʥʦʮʚʝʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ ʠ ʥʝ ʤʝʥʷʶʪ ʦʙʱʝʛʦ ʪʦʥʘ ʦʢʨʘʩʢʠ ʩʝʨʠʠ. ʕʪʠʤ 
ʦʥʠ ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʠʤʝʶʱʠʭ ʦʙʳʯʥʦ ʭʘʨʘʢʪʝʨʥʳʝ 
ʢʨʘʩʥʳʝ ʮʚʝʪʘ ʦʢʨʘʩʢʠ. 
ɻʣʘʚʥʳʝ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʙʣʶʤʝʥʪʘʣʴʩʢʦʡ ʩʝ-

ʨʠʠ: 
1. ʅʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ (26 % ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʙʣʦʤʢʦʚ). ʆʥʠ ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʧʦʯʪʠ ʙʝʣʳʝ ʩ ʞʝʣʪʦʚʘʪʳʤʠ ʠ ʨʦʟʦʚʳʤʠ ʦʪʪʝʥʢʘʤʠ, 
ʘʬʘʥʠʪʦʚʳʝ ʠ ʷʩʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ: ʙʝʣʳʝ ʩ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʢʨʘʩʥʦʚʘʪʳʤʠ 
ʧʷʪʥʘʤʠ, ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʝ; ʩʝʨʳʝ ʘʬʘʥʠʪʦʚʳʝ ʠ ʟʝʨʥʠʩʪʳʝ; ʪʝʤʥʦ-ʩʝʨʳʝ, ʦʢʨʝʤʥʝʣʳʝ, ʚʩʪʨʝ-
ʯʘʶʱʠʝʩʷ ʚ ʚʠʟʝʡʩʢʦʤ ʷʨʫʩʝ. ʊʘʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʟʚʝʩʪʥʷʢʦʚ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʠ ʚ ʙʦʣʝʝ 
ʜʨʝʚʥʠʭ, ʥʠ ʚ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʢʦʥʛʣʦʤʝʨʘʪʘʭ. 

2. ʇʨʠʩʫʪʩʪʚʠʝ ʛʘʣʝʢ ʠ ʚʘʣʫʥʦʚ ʵʬʬʫʟʠʚʥʦʡ ʧʦʨʦʜʳ ʩʚʝʪʣʦ-ʞʝʣʪʦʛʦ, ʠʥʦʛʜʘ ʢʦʨʠʯʥʝʚʘʪʦʛʦ 
ʮʚʝʪʘ, ʦʯʝʥʴ ʚʷʟʢʦʡ (ʩ ʪʨʫʜʦʤ ʨʘʩʢʘʣʳʚʘʝʪʩʷ ʤʦʣʦʪʢʦʤ), ʩ ʙʝʣʝʩʳʤʠ ʦʢʨʫʛʣʳʤʠ ʦʙʨʘʟʦʚʘʥʠʤ̫ʠ, 
ʪʠʧʘ ʩʬʝʨʦʣʠʪʦʚ ʜʠʘʤʝʪʨʦʤ, ʦʙʳʯʥʦ, ʚ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ. ɺ ʜʨʫʛʠʭ ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʦʥʘ 
ʪʘʢʞʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. 
ʀʟ ʜʨʫʛʠʭ ʧʦʨʦʜ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʦʙʣʦʤʢʦʚ ʦʧʠʩʳʚʘʝʤʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʘ ʥʝ ʷʚʣʷʶʱʠʭ-

ʩʷ ʠʭ ʢʦʨʨʝʣʷʪʠʚʘʤʠ, ʚʩʪʨʝʯʘʶʪʩʷ: ʠʥʪʨʫʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʛʨʘʥʠʪʦʠʜʳ, ʧʦʨʦ-
ʜʳ ʪʠʧʘ ʩʠʝʥʠʪʦʚ ʙʝʟ ʚʠʜʠʤʳʭ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ʟʝʨʝʥ ʢʚʘʨʮʘ: ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦ ʦʢʨʘʩʢʝ 
ʵʬʬʫʟʠʚʥʳʝ ʢʠʩʣʦʛʦ ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʨʝʜʥʝʛʦ ʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ. ʀʟʚʝʨʞʝʥʥʳʝ ʧʦʨʦʜʳ ʩʦ-
ʩʪʘʚʣʷʶʪ 39,8 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʘʣʫʥʦʚ ʠ ʛʘʣʝʢ. ʆʪʤʝʯʘʶʪʩʷ ʪʘʢʞʝ ʢʨʝʤʥʠʩʪʳʝ, ʯʘʩʪʦ 
ʪʦʥʢʦʧʦʣʦʩʯʘʪʳʝ, ʟʝʣʝʥʦʚʘʪʳʭ ʠ ʩʝʨʦʚʘʪʳʭ ʪʦʥʦʚ ʦʢʨʘʩʢʠ ʧʦʨʦʜʳ, ʦʯʝʚʠʜʥʦ, ʵʬʬʫʟʠʚʥʦ-
ʦʩʘʜʦʯʥʦʛʦ ʛʝʥʝʟʠʩʘ ʷʰʤʳ (2,4 %), ʞʠʣʥɹʳʡ ʢʚʘʨʮ (3,7 %) ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʨʝʤʥʠ (29,9 %). 
ɺʩʝ ʛʘʣʴʢʠ ʠ ʚʘʣʫʥʳ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʝ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʷʡʮʝʚʠʜʥʫʶ ʬʦʨʤʫ, ʛʘʣʴʢʠ ʠʟ-
ʚʝʩʪʥʷʢʦʚ ʠʥʦʛʜʘ ʣʝʧʝʰʢʦʦʙʨʘʟʥʳʝ. 
ʄʝʣʢʦ-ʩʨʝʜʥʝʛʘʣʝʯʥʠʢʦʚʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʩʝʨʠʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʚʘ-

ʣʫʥʥʳʭ ʦʪʩʫʪʩʪʚʠʝʤ ʠʟʚʝʩʪʥʷʢʦʚ, ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʣʦʤʢʦʚ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ 
(12,4 %) ʠ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʛʘʣʝʢ ʢʨʝʤʥʝʡ (70 %). ʀʟʚʝʨʞʝʥʥʳʝ ʠ ʠʥʪʨʫʟʠʚʥʳʝ ʧʦʨʦʜʳ 
ʧʨʝʜʩʪʘʚʣʝʥʳ, ʯʘʱʝ ʚʩʝʛʦ, ʵʬʬʫʟʠʚʥʳʤʠ ʧʦʨʦʜʘʤʠ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ, ʨʝʞʝ ï ʛʨʘʥʠʪʦʠʜʘʤʠ ʠ 
ʦʩʥʦʚʥʳʤʠ ʵʬʬʫʟʠʚʘʤʠ. ɺʩʪʨʝʯʘʶʪʩʷ ʛʘʣʴʢʠ ʢʚʘʨʮʘ, ʢʚʘʨʮʠʪʦʚ. 
ʇʝʩʯʘʥʠʢʠ ʩʝʨʠʠ ʧʦʣʠʤʠʢʪʦʚʳʝ, ʩʠʣʴʥʦ ʩʣʶʜʠʩʪʳʝ, ʚ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʤʥʦʛʦ 

ʵʧʠʜʦʪʘ. 
ɺ ʧʨʦʙʘʭ ʠʟ ʧʨʦʩʣʦʝʚ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʘʨʛʠʣʣʠʪʦʚ, ʚʟʷʪʳʭ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʄʫʝʣʜʳ, ʚʳʜʝʣʝʥ 

ʩʧʦʨʦʚʦ-ʧʳʣʴʮʦʚʳʡ ʢʦʤʧʣʝʢʩ, ʚ ʢʦʪʦʨʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʚʠʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ, ʛʣʘʚʥʳʤ ʦʙʨʘ-
ʟʦʤ ʚ ʥʠʞʥʝʤ ʪʨʠʘʩʝ, ʚ ʤʝʥʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚʠʜʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʢʘʢ ʚ ʥʠʞ-
ʥʝʤ, ʪʘʢ ʠ ʚ ʥʠʟʘʭ ʩʨʝʜʥʝʛʦ (ʘʥʠʟʠʡʩʢʠʡ ʷʨʫʩ) ʪʨʠʘʩʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʜʦʣʝʡ ʫʩʣʦʚʥʦʩʪʠ, 
ʚʤʝɦ ʘʶʱʠʝ ʠʭ ʦʪʣʦʞʝʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʥʠʞʥʝʤʫ ʪʨʠʘʩʫ. 
ɹʦʣʝʝ ʥʘʜʝʞʥʦ ʨʘʥʥʝʪʨʠʘʩʦʚʳʡ ʚʦʟʨʘʩʪ (ʚʦʭʤʠʥʩʢʠʡ, ʨʳʙʠʥʩʢʠʡ ʠ ʩʣʫʜʢʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪʳ) 

ʦʪʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʭʦʜʢʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʪʝʪʨʘʧʦʜ ʩʝʚʝʨʥʝʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ 
ʧʣʦʱʘʜʠ. 
ʇʦʩʢʦʣʴʢʫ ʥʘ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ ʙʣʶʤʝʥʪʘʣʴʩʢʦʡ ʩʝ-

ʨʠʠ ʩ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʜʦʥʛʫʟʩʢʦʡ ʩʚʠʪʳ, ʪʦ ʧʦʣʥʘʷ ʤʦʱʥʦʩʪʴ ʝʝ ʦʪʣʦʞʝʥʠʡ 
ʦʩʪʘʝʪʩʷ ʥʝʠʟʚʝʩʪʥʦʡ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʝʝ ʩʦʩʪʘʚʣʷʝʪ 240 ʤ. 
ʇʝʪʨʦʧʘʚʣʦʚʩʢʘʷ ʩʚʠʪʘ (T1pt) ʚʳʜʝʣʷʝʪʩʷ ʚ ʦʙʲʝʤʝ ʷʨʝʥʩʢʦʛʦ ʥʘʜʛʦʨʠʟʦʥʪʘ (ʫʩʪɹ-

ʤʳʣʴʩʢʠʡ ʠ ʛʘʤʩʢʠʡ ʛʦʨʠʟʦʥʪʳ) ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʣʝʥʝʢʩʢʦʛʦ ʷʨʫʩʘ. 
ʇʦʨʦʜʳ ʧʝʪʨʦʧʘʚʣʦʚʩʢʦʡ ʩʚʠʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʧʦʜʟʦʥʝ, ʚ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ ʠ ʠʤʝʶʪ ʜʦʚʦʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 
ʆʥʠ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʚʠʜʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʰʠʨʦʢʦʡ (0,5ï4 ʢʤ) ʧʨʝʨʳʚʠʩʪʦʡ ʧʦʣʦʩʳ 
ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʕʪʘ ʧʦʣʦʩʘ ʥʘʯʠʥʘʝʪʩʷ ʦʪ ʧʦʩ. ʉʦʚʝʪʩʢʦʛʦ ʠ ʧʨʦʪʷʛʠʚʘʝʪʩʷ 
ʥʘ ʩʝʚʝʨ ʜʦ ʧʦʩ. ʅʦʚʦ-ʊʨʦʠʮʢʠʡ (ʩ. ɺʘʩʠʣʴʝʚʢʘ). ʈʘʟʜʝʣʝʥʘ ʦʥʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ 
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ʜʨʝʚʥʠʤʠ ʨʝʯʥʳʤʠ ʜʦʣʠʥʘʤʠ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʂʘʞʜʳʡ 
ʬʨʘʛʤʝʥʪ ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʝʥ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ, ʩʦʩʪʦʠʪ ʦʥ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʪʦʥʢʠʭ ʧʦʣʦ-
ʩʦʢ, ʦʪʚʝʯʘʶʱʠʭ ʚ ʨʝʣʴʝʬʝ ʣʦʞʙʠʥʘʤ ʠ ʛʨʜ̫ʘʤ. ʀʟʫʯʝʥʳ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʧʦ ʢʝʨʥʘʤ ʢʘʨʪʠʨʦ-
ʚʦʯʥʳʭ ʩʢʚʘʞʠʥ ʢʦʣʦʥʢʦʚʦʛʦ ʙʫʨʝʥʠʷ, ʧʦ ʢʘʤʝʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ ʮʝʣʦʛʦ ʨʷʜʘ ʰʥʝʢʦʚʳʭ ʩʢʚʘ-
ʞʠʥ, ʧʦ ʨʝʜʢʦʡ ʩʝʪʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʦʙʥʘʞʝʥʠʡ [10]. ʅʠʞʥʠʡ ʢʦʥʪʘʢʪ ʧʝʪʨʦʧʘʚʣʦʚʩʢʦʡ 
ʩʚʠʪʳ ʥʘ ʠʟʫʯʝʥʥʦʡ ʧʣʦʱʘʜʠ ʥʠʛʜʝ ʥʝ ʚʩʢʨʳʪ. ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʩ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʶʪʩʷ 
ʦʩʘʜʢʘʤʠ ʜʦʥʛʫʟʢʦʡ ʩʚʠʪʳ. 
ʉʪʨʘʪʦʪʠʧ ʩʚʠʪʳ ʦʧʠʩʘʥ ɺ. ʇ. ʊʚʝʨʜʦʭʣʝʙʦʚʳʤ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʉʘʢʤʘʨʘ, ʚ 16 ʢʤ ʥʠʞʝ 

ʩ. ʏʝʨʥʳʡ ʆʪʨʦʛ, ʫ ʩ. ʇʝʪʨʦʧʘʚʣʦʚʢʘ (ʣʠʩʪ N-40-XXXII ). ʆʥ ʠʤʝʝʪ ʮʠʢʣʠʯʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʩʦ-
ʩʪʦʠʪ ʠʟ ʪʨʝʭ ʢʨʫʧʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʮʠʢʣʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʙʦʣʝʝ ʤʝʣʢʠʭ ʵʣʝʤʝʥʪʘʨʥʳʭ. ʅʠʞ-
ʥʠʡ ʮʠʢʣ ʥʘ ӏ ʩʣʦʞʝʥ ʘʣʣʶʚʠʝʤ, ʚ ʦʩʪʘʣʴʥʳʭ ʮʠʢʣʘʭ ï ʜʝʣʴʪʦʚʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʙʦʣʴʰʝʡ ʠʭ 
ʯʘʩʪʠ. 
ɺʳʨʘʞʝʥʘ ʧʝʪʨʦʧʘʚʣʦʚʩʢʘʷ ʩʚʠʪʘ ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʘʣʣʶʚʠʘʣʴʥʦʡ, ʜʝʣʴʪʦʚʦʡ ʠ ʦʟʝʨ-

ʥʦ-ʣʠʤʘʥʥʦʡ ʬʘʮʠʝʡ ï ʛʘʣʝʯʥʠʢʘʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʛʨʘʚʠʝʤ, ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ 
ʛʣʠʥʘʤʠ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʡ ʠʟ ʨʘʟʨʝʟ ʚʩʢʨʳʪ ʢʘʨʪʠʨʦʚʦʯʥʦʡ ʩʢʚʘʞʠʥʦʡ ˉ 3 (ˉ 14 ʥʘ ʢʘʨʪʝ), 
ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʦʩʪʦʯʥʝʝ ʧʦʩ. ʉʦʚʝʪʩʢʦʛʦ. ɺ ʥʝʤ ʜʦʚʦʣʴʥʦ ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʯʘʩʪʠ, ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʠʝ ʜʚʫʤ ʢʨʫʧʥʳʤ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʤ ʮʠʢʣʘʤ, ʧʘʨʘʣʠʟʫʝʤʳʤ ʩ ʥʠʞʥʠʤ ʠ ʩʨʝʜʥʠʤ 
ʮʠʢʣʘʤʠ ʩʪʨʘʪʦʪʠʧʘ. ʂʘʞʜʳʡ ʠʟ ʮʠʢʣʦʚ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʠʪʤʦʚ. 
ʅʠʞʥʠʡ ʮʠʢʣ ʧʨʝʜʩʪʘʚʣʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ʅʘʯʠʥʘʝʪʩʷ ʦʥ ʙʘ-

ʟʘʣʴʥʦʡ ʧʘʯʢʦʡ ʛʘʣʝʯʥʠʢʦʚ, ʛʨʘʚʠʷ ʠ ʩʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ 
ʧʨʦʩʣʦʠ ʧʝʩʯʘʥʠʢʦʚ ʠ ʧʝʩʢʦʚ. ʄʦʱʥʦʩʪʴ ʧʘʯʢʠ 40,8 ʤ. ɺʳʰʝ ʩʣʝʜʫʶʪ ʨʠʪʤʠʯʥʦ ʯʝʨʝʜʫʶʱʠʭʩʷ 
ʤʝʞʜʫ ʩʦʙʦʡ ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ ʠ ʛʣʠʥʳ. ʂʘʞʜʳʡ ʨʠʪʤ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʠʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʥʘʯʠʥʘʝʪʩʷ ʧʩʘʤʤʠʪʘʤʠ ï ʤʝʣʢʦ- ʠʣʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʢʦʩʦʡ 
ʩʣʦʠʩʪʦʩʪʴʶ. ɿʘʣʝʛʘʶʪ ʦʥʠ, ʯʘʱʝ ʚʩʝʛʦ, ʥʘ ʨʘʟʤʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʝʝ ʪʦʥʢʠʭ ʧʦʜʩʪʠʣʘʶʱʠʭ 
ʦʙʨʘʟʦʚʘʥʠʡ. ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʧʝʩʯʘʥʠʢʠ ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʥʷʶʪʩʷ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʷʪ ʚ ʛʣʠʥʳ. ʄʦʱʥʦʩʪʴ ʢʘʞʜʦʛʦ ʨʠʪʤʘ ï ʦʪ 5 ʜʦ 10 ʤ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ 
ʧʦʨʦʜ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʪʨʦʝʥʠʠ ʥʠʞʥʝʛʦ ʮʠʢʣʘ ʧʝʪʨʦʧʘʚʣʦʚʩʢʦʡ ʩʚʠʪʳ 71 ʤ. 
ɺʝʨʭʥʠʡ ʮʠʢʣ ʠʤʝʝʪ ʙʦʣʝʝ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ. ɺ ʥʝʤ ʪʝʩʥʦ ʧʝʨʝʧʣʝʪʘʶʪʩʷ ʘʣʣʚʁʠʘʣʴʥʳʝ, 

ʜʝʣʴʪʦʚʳʝ ʠ ʦʟʝʨʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʳʜʝʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʨʠʪʤʦʚ ʟʜʝʩʴ ʟʘʪʨʫʜʥʝʥʦ ʠʟ-ʟʘ ʙʦʣʴ-
ʰʦʛʦ ʩʭʦʜʩʪʚʘ ʧʦʡʤʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʦʩʘʜʢʘʤʠ ʦʙʰʠʨʥʳʭ ʤʝʣʢʦʚʦʜʥʳʭ ʦʟʝʨ. ɹʦʣʝʝ ʠʣʠ ʤʝ-
ʥʝʝ ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʠʰʴ ʦʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʬʘʮʠʡ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʮʠʢʣʘ. ɺ 
ʦʩʥʦʚʘʥʠʠ ʝʛʦ ʩ ʨʘʟʤʳʚʦʤ ʥʘ ʧʦʜʩʪʠʣʘʶʱʠʭ ʛʣʠʥʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʘʭ ʥʠʞʥʝʛʦ ʮʠʢʣʘ ʟʘʣʝʛʘʶʪ 
ʨʫʩʣʦʚʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ. ɺr ʰʝ ʧʦ ʨʘʟʨʝʟʫ 
ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʛʣʠʥ. ɺ ʧʨʠʧʦʜʦʰʚʝʥ-
ʥʦʡ ʯʘʩʪʠ ʨʠʪʤʦʚ ʚ ʧʝʩʯʘʥʠʢʘʭ ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʝʪʩʷ ʤʝʣʢʘʷ ʛʘʣʴʢʘ çʤʝʩʪʥʳʭè ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. 
ʄʦʱʥʦʩʪʴ ʪʘʢʠʭ ʧʨʦʩʣʦʝʚ, ʦʙʳʯʥʦ, ʥʝ ʧʨʝʚʳʰʘʝʪ 0,2ï0,3 ʤ. ʄʦʱʥʦʩʪʴ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘ-
ʥʠʡ, ʩʣʘʛʘʶʱʠʭ ʚʝʨʭʥʠʡ ʮʠʢʣ 41 ʤ. 
ʈʘʟʨʝʟ ʧʝʪʨʦʧʘʚʣʦʚʩʢʦʡ ʩʚʠʪʳ, ʩʦʧʦʩʪʘʚʠʤʳʡ ʩ ʚʝʨʭʥʠʤ ʮʠʢʣʦʤ ʩʪʨʘʪʦʪʠʧʘ, ʚʩʢʨʳʪ ʩʢʚʘ-

ʞʠʥʦʡ ˉ 1ɻ [10] ï  ̄2 ʥʘ ʢʘʨʪʝ. ʆʥ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʛʦ. ɺʦ-
ʧʝʨʚʳʭ, ʦʥ ʘʨʠʪʤʠʯʥʳʡ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʚ ʝʛʦ ʩʪʨʦʝʥʠʠ ʫʯʘʩʪʚʫʶʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʝʣʴʪʦʚʳʝ ʠ 
ʦʟʝʨʥʦ-ʣʠʤʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (ʧʦʨʦʜʳ ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʘʡʥʝ 
ʨʝʜʢʦ). ɺ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥʳ 1ɻ ʦʪ ʝʝ ʟʘʙʦʷ ʢ ʫʩʪʴʶ, ʥʘʙʣʶʜʘʁ ʪʩʷ: 

1. ʇʘʯʢʘ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʛʣʠʥ ʠ ʘʣʝʚʨʦʣʠʪʦʚ. ʇʦʨʦʜʳ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʩ ʢʨʘʩʥʳʤ ʦʪʪʝʥʢʦʤ 
ʩ ʧʷʪʥʘʤʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʥʝʩʣʦʠʩʪʳʝ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʘʯʢʠ ʦʪʤʝʯʘʶʪʩʷ ʤʘʣʦʤʦʱ-
ʥʳʝ (ʜʦ 0,1 ʤ) ʧʨʦʩʣʦʠ ʧʝʩʯʘʥʠʢʦʚ, ʪʦʥʢʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ, ʧʦʣʠʤʠʢʪʦʚʳʭ, ʩʣʦʠʩʪʳʭ. ʉʣʦʠ-
ʩʪʦʩʪʴ ʪʦʥʢʘʷ ʢʦʩʘʷ ʩ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʤ ʧʘʜʝʥʠʝʤ ʩʣʦʡʢʦʚ ï 20,0 ʤ. 

2. ʇʝʩʯʘʥʠʢʠ ʛʨʷʟʥʦ-ʩʝʨʳʝ ʩ ʢʦʨʠʯʥʝʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ, ʧʦʣʠʤʠʢʪʦʚʳʝ, ʩʣʶ-
ʜʠʩʪʳʝ ʩ ʨʝʜʢʠʤʠ ʢʘʪʫʥʘʤʠ ʩʠʣʴʥʦ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʛʣʠʥ, ʩʣʦʠʩʪʳʝ. ʉʣʦʠʩʪʦʩʪʴ ʢʨʫʧʥʘʷ, ʢʦʩʘʷ. 
ɺʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʘʣʝʚʨʦʣʠʪʦʚ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʭ ʠ ʪʝʤʥʦ-ʬʠʦʣʝʪʦʚʳʭ, ʛʣʠʥʠʩʪʳʭ ï 9,0 ʤ. 

3. ʇʝʨʝʩʣʘʠʚʘʥʠʝ ʛʣʠʥ ʠ ʘʣʝʚʨʦʣʠʪʦʚ. ʇʦʨʦʜʳ ʧʷʪʥʠʩʪʦʡ ʦʢʨʘʩʢʠ ï ʥʘ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʦʤ 
ʬʦʥʝ ʧʷʪʥʘ ʠ ʨʘʟʚʦʜʳ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʠ ʩʚʝʪʣʦ-ʬʠʦʣʝʪʦʚʦʛʦ ʮʚʝʪʦʚ, ʩʣʘʙʦ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, 
ʥʝʩʣʦʠʩʪʳʝ ï 6,0 ʤ. 

4. ʇʝʩʯʘʥʠʢʠ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʩ ʧʷʪʥʘʤʠ ʩʠʨʝʥʝʚʦʛʦ ʮʚʝʪʘ, ʧʨʦʩʣʦʷʤʠ ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʧʦʣʠ-
ʤʠʢʪʦʚʳʝ, ʩʠʣʴʥʦ ʩʣʶʜʠʩʪʳʝ ʩ ʢʣʠʥʦʚʠʜʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ ï 3,0 ʤ. 

5. ʇʘʯʢʘ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʛʣʠʥ. ʇʝʩʯʘʥʠʢʠ ʢʦʨʠʯʥʝʚʘʪʦ-ʢʨʘʩʥʳʝ ʩʦ 
ʩʚʝʪʣʦ-ʬʠʦʣʝʪʦʚʳʤʠ ʧʷʪʥʘʤʠ, ʪʦʥʢʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʜʚʫʩʣʶʜʠʩʪʳʝ ʩ ʨʝʜʢʠʤʠ ʛʣʠʥʷʥʳʤʠ 
ʢʘʪʫʥʘʤʠ. ɸʣʝʚʨʦʣʠʪʳ ʨʦʟʦʚʦ-ʢʦʨʠʯʥʝʚʳʝ, ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʛʣʠʥʠʩʪʳʝ, ʥʝʩʣʦʠʩʪʳʝ. ɻʣʠʥʳ 
ʢʨʘʩʥʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʝ ʩ ʧʷʪʥʘʤʠ ʷʨʢʦ-ʞʝʣʪʦʛʦ ʠ ʩʝʨʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʦʚ, ʘʣʝʚʨʠʪʠʩʪʳʝ, ʚ ʥʠʭ 
ʥʘʙʣʶʜʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʝʨʢʘʣʘ ʩʢʦʣʴʞʝʥʠʷ ï 14,5 ʤ. 

6. ʇʘʯʢʘ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ, ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʧʘʯʢʝ 5 ï 
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6,1 ʤ. 
7. ɻʣʠʥʳ ʪʝʤʥʦ-ʩʝʨʳʝ, ʠʥʦʛʜʘ ʧʦʯʪʠ ʯʝʨʥʳʝ, ʩʣʘʙʦ ʘʣʝʚʨʠʪʠʩʪʳʝ ʩ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʤʠ ʨʘʩ-

ʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʩ ʟʝʨʢʘʣʘʤʠ ʩʢʦʣʴʞʝʥʠʷ ï 0,2 ʤ. 
8. ɸʣʝʚʨʦʣʠʪʳ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʝ ʩ ʢʨʘʩʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʛʣʠʥʠʩʪʳʝ ʜʦ ʧʝʨʝʭʦʜʘ ʚ ʛʣʠʥʳ: 

ʦʪʤʝʯʘʶʪʩʷ ʚʢʣʶʯʝʥʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʩʪʷʞʝʥʠʡ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʝʨʢʘʣʘ ʩʢʦʣʞɹʝʥʠʷ ï 9,2 ʤ. 
9. ɻʣʠʥʳ ʢʦʨʠʯʥʝʚʘʪʦ-ʢʨʘʩʥʳʝ ʩ ʧʷʪʥʘʤʠ ʠ ʨʘʟʚʦʜʘʤʠ ʩʝʨʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʘʣʝʚʨʠʪʠʩʪʳʝ ʩ 

ʛʥʝʟʜʘʤʠ ʧʝʩʢʘ ï 2,0 ʤ. 
10. ɸʣʝʚʨʦʣʠʪʳ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʝ, ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʧʷʪʥʠʩʪʳʝ, ʛʣʠʥʠʩʪʳʝ ï 5,0 ʤ. 
ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ 75,0 ʤ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ʜʦʥʛʫʟʢʦʡ ʩʚʠʪʳ ʚ ʩʢʚʘʞʠʥʝ 3 ʩʦʩʪʘʚʣʷʝʪ 112 ʤ ʩ ʫʯʝʪʦʤ 

ʜʘʥʥʳʭ ʧʦ ʨʘʟʨʝʟʫ ʩʢʚʘʞʠʥʳ 1ɻ, ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʝʱʝ ʥʘ 75 ʤ. ʀʩʭʦʜʷ ʠʟ ʠʤʝʶʱʠʭʩʷ 
ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʩʦʧʨʝʜʝʣʴʥʳʤ ʩ ʩʝʚʝʨʘ ʧʣʦʱʘʜʷʤ, ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠ-
ʪʦʨʠʠ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 400 ʤ. 
ʈʘʥʥʝʪʨʠʘʩʦʚʳʡ (ʷʨʝʥʩʢʠʡ) ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʧʝʪʨʦʧʘʚʣʦʚʩʢʦʡ ʩʚʠʪʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʦ ʩʪʨʘʪʦʪʠʧʦʤ ʩʚʠʪʳ ʠ ʜʨʫʛʠʤʠ ʨʘʟʨʝʟʘʤʠ, ʧʦʣʥʦ ʦʭʘ-
ʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʪʝʪʨʘʧʦʜ, ʜʚʦʢ̫ʦʜʳʰʘʱʠʭ ʨʳʙ, ʣʠʩʪʦʚʦʡ ʬʣʦʨʦʡ ʩ ʩʧʦʨʦʚʦ-
ʧʳʣʴʮʝʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ɺ ʩʢʚʘʞʠʥʝ 1ɻ ʚ ʧʝʩʯʘʥʠʢʘʭ ʚ ʦʙʨʘʟʮʘʭ ʠʟ ʩʣʦʷ 2 ʀ. ʉ. ʄʘʢʘʨʦʚʦʡ 
ʚʳʜʝʣʝʥ ʉʇʂ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ, ʧʦ ʝʝ ʤʥʝʥʠʶ, ʦʪʣʦʞʝʥʠʷʤ ʦʣʝʥʝʢʩʢʦʛʦ ʷʨʫʩʘ ʇʨʠʢʘʩʧʠʷ, ʥʝ 
ʧʨʦʪʠʚʦʨʝʯʘʱʠʡ ʷʨʝʥʩʢʦʤʫ ʚʦʟʨʘʩʪʫ ʩʚʠʪʳ. 

ʉʈɽɼʅʀʁ ʆʊɼɽʃ 

ɼʦʥʛʫʟʩʢʘʷ ʩʚʠʪʘ (T2dn) ʚʳʜʝʣʷʝʪʩʷ ʚ ʦʙʲʝʤʝ ʘʥʠʟʠʡʩʢʦʛʦïʥʠʟʦʚ ʣʘʜʠʥʩʢʦʛʦ ʷʨʫʩʦʚ ʠ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʧʦʜʟʦʥʝ. ʉʚʠʪʘ ʥʘ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʘ 
ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʘ ʧʨʠ ɻʉʈ-50 ɺ. ɸ. ɽʬʨʝʤʦʚʳʤ ʠ ɹ. ʌ. ɼʘʥʠʣʠʥʳʤ [10, 7]. ʈʘʥʝʝ ʦʥʘ ʚʳʜʝʣʷ-
ʣʠʩʴ ʢʘʢ ʪʘʥʘʣʳʢʩʢʘʷ ʩʚʠʪʘ ʚʝʪʣʫʞʩʢʦʡ ʩʝʨʠʠ ʨʘʥʥʝʛʦ ʪʨʠʘʩʘ. 
ɸʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʥʛʫʟʩʢʦʡ ʩʚʠʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʚ ʧʨʝ-

ʜʝʣʘʭ ʟʘʧʘʜʥʦʡ ʧʦʣʦʚʠʥʳ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ. ʆʥʠ ʚʳʚʝʜʝʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ ʢʨʘʡʥʝʤ ʟʘʧʘʜʝ 
ʝʝ; ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʠ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʧʦʩ. ʉʦʚʝʪʩʢʦʛʦ; ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ ʨʝʢ ʂʫʢʯʫʥʘʢʘ ʠ ʋʨʪʘʙʫʨ-
ʪʠ, ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʧʦʩʣʝʜʥʝʡ, ʚʙʣʠʟʠ ʫʩʪʴʷ ʂʳʟʳʣ-ʉʘʷ; ʫ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʳ ʨʘʡʦʥʘ ʢ ʩʝʚʝʨʦ-
ʟʘʧʘʜʫ ʦʪ ʧʦʩ. ʅʦʚʦ-ʊʨʦʠʮʢʦʛʦ. 
ʀʟʫʯʝʥʘ ʩʚʠʪʘ ʧʦ ʨʘʟʨʦʟʥʝʥʥʳʤ ʦʙʥʘʞʝʥʠʷʤ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʩʢʚʘʞʠʥʘʤ ʰʥʝʢʦʚʳʤ ʠ ʢʦ-

ʣʦʥʢʦʚʳʤ [7], ʩʢʚʘʞʠʥʘʤ ʂɻʂ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʢʚʘʞʠʥʘʤ [20]. ʆʙʥʘʞʝʥʳ ʧʦʨʦʜʳ ʩʨʝʜ-
ʥʝʛʦ ʪʨʠʘʩʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʣʦʭʦ. ʆʯʝʥʴ ʥʝʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʚʳʭʦʜʳ ʠʭ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴ-
ʢʦ ʚ ʚʝʨʭʦʚʴʷʭ ʦʚʨʘʛʦʚ, ʦʪʢʨʳʚʘʶʱʠʭʩʷ ʚ ʜʦʣʠʥʫ ʨ. ʂʫʢʯʫʥʘʢʘ ʚ ʨʘʡʦʥʝ ʩ. ʉʘʨʘʢʘʤʳʰʘ. ʅʠʞ-
ʥʷʷ ʛʨʘʥʠʮʘ ʜʦʥʛʫʟʩʢʦʡ ʩʝʨʠʠ ʚ ʦʙʥʘʞʝʥʠʷʭ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʙʫʨʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʦʥʘ ʪʘʢʞʝ 
ʥʝ ʚʩʢʨʳʪʘ, ʵʨʦʟʠʦʥʥʳʡ ʢʦʥʪʘʢʪ ʝʝ ʩ ʧʝʪʨʦʧʘʚʣʦʚʩʢʦʡ ʩʚʠʪʦʡ ʫʩʪʘʥʦʚʣʝʥ ʚ ʨʘʟʨʝʟʘʭ ʥʘ ʩʦʧʨʝ-
ʜʝʣʴʥʦʡ ʩ ʩʝʚʝʨʘ ʧʣʦʱʘʜʠ. ɼʦʥʛʫʟʩʢʘʷ ʩʚʠʪʘ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʣʦʱʘʜʠ, ʥʝʩʤʦʪʨʷ 
ʥʘ ʧʣʦʭʫʶ ʦʙʥʘʞʝʥʥʦʩʪʴ ʝʝ ʧʦʨʦʜ, ʷʚʣʷʝʪʩʷ, ʧʦʞʘʣʫʡ, ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ 
ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʪʨʠʘʩʦʚʦʡ ʩʠʩʪʝʤʳ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʝʝ ʨʘʟʨʝʟʦʚ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʦʙʲʝʤ-
ʥʦʤ ʬʘʢʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ, ʘ ʧʦʨʦʜʳ, ʩʣʘʛʘʶʱʠʝ ʠʭ, ʩʦʜʝʨʞʘʪ ʙʦʛʘʪʳʝ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ 
ʩʧʝʢʪʨʳ. 
ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʥʛʫʟʩʢʦʡ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʜʠʥʳʡ 

ʢʨʫʧʥʳʡ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʡ ʮʠʢʣ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʦʟʝʨʥʳʭ ʬʘʮʠʡ (ʛʣʠʥʳ 
ʠ ʘʣʝʚʨʦʣʠʪʳ). ʇʝʩʯʘʥʠʢʠ ʠ ʧʝʩʢʠ ʷʚʣʷʶʪʩʷ ʬʨʘʛʤʝʥʪʘʨʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʬʘʮʠʡ. 
ʇʦ ʨʘʟʨʝʟʘʤ ʩʢʚʘʞʠʥ ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʚ  ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʦʣʠ ʧʩʘʤʤʠʪʦʚ ʚ 
ʨʘʟʨʝʟʝ ʩʚʠʪʳ. ʅʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʋʨʪʘʙʫʨʪʠ ʦʥʠ ʟʘʥʠʤʘʁ ʪ ʦʢʦʣʦ 40 % ʨʘʟʨʝʟʘ ʩʚʠʪʳ, ʫ 
ʩ. ʂʘʡʨʘʪ ï ʫʞʝ ʪʦʣʴʢʦ ʯʝʪʚʝʨʪʴ, ʘ ʥʘ ʩʝʚʝʨʝ ʣʠʩʪʘ ï ʚʩʝʛʦ ʣʠʰʴ 8 %. ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʵʪʘ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʝʡ ʧʨʠʩʫʱʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʪʫ ʠʣʠ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ. 
ʇʝʩʯʘʥʠʢʠ ʠ ʧʝʩʢʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ, ʯʘʱʝ ʚʩʝʛʦ ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʠʥʦʛʜʘ ʩ ʥʝʟʥʘʯʠʪʝʣʴ-
ʥʦʡ ʧʨʠʤʝʩʴʶ ʛʨʘʚʠʡʥʳʭ ʟʝʨʝʥ ʠ ʤʝʣʢʠʭ ʛʘʣʝʢ. ʇʩʘʤʤʠʪʦʚʳʝ ʦʙʣʦʤʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʚ ʦʩʥʦʚ-
ʥʦʤ, ʢʚʘʨʮʝʤ, ʧʩʝʬʠʪʦʚʳʝ ï ʪʘʢʞʝ ʠʤ ʠ ʨʝʞʝ ʦʩʥʦʚʥʳʤʠ ʠʟʚʝʨʞʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʧʨʠʧʦ-
ʜʦʰʚʝʥʥʦʡ ʯʘʩʪʠ ʧʣʘʩʪʦʚ ʧʝʩʯʘʥʠʢʦʚ ʠ ʧʝʩʢʦʚ ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʫʧʥʳʝ ʢʘʪʫʥʳ ʩʝʨʳʭ ʠ 
ʟʝʣʝʥʳʭ ʛʣʠʥ, ʨʝʞʝ ʦʪʤʝʯʘʶʪʩʷ ʠʭ ʦʩʪʨʦʫʛʦʣʴʥʳʝ ʦʙʣʦʤʢʠ. ʇʦʨʦʜʳ ʩʣʦʠʩʪʳʝ: ʩʣʦʠʩʪʦʩʪʴ ʣʠʙʦ 
ʪʦʥʢʘʷ, ʙʣʠʟʢʘʷ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʣʠʙʦ ʢʦʩʘʷ ʚʦʣʥʠʩʪʘʷ. ʇʦʜʯʝʨʢʥʫʪʘ ʦʥʘ ʩʢʦʧʣʝʥʠʝʤ ʥʘ ʧʣʦʩ-
ʢʦʩʪʷʭ ʥʘʩʣʦʝʥʠʷ ʯʝʰʫʝʢ ʤʫʩʢʦʚʠʪʘ ʠ ʙʠʦʪʠʪʘ, ʘ ʪʘʢʞʝ ʤʝʣʢʠʤʠ ʦʙʫʛʣʠʚʰʠʤʠʩʷ ʦʩʪʘʪʢʘʤʠ 
ʜʨʝʚʝʩʥʳʭ ʚʦʣʦʢʦʥ. ʇʝʩʢʠ, ʦʙʳʯʥʦ, ʫʧʣʦʪʥʝʥʥʳʝ, ʧʝʩʯʘʥʠʢʠ ʩʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ. ʊʝ ʠ 
ʜʨʫʛʠʝ ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʷʭ ʩʠʣʴʥʦ ʦʞʝʣʝʟʥʝʥʳ. ʄʦʱʥʦʩʪʴ ʧʣʘʩʪʦʚ ʠ ʩʣʦʝʚ ʧʩʘʤʤʠʪʦʚʳʭ 
ʧʦʨʦʜ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,1 ʜʦ 15 ʤ. 
ɸʣʝʚʨʠʪʳ ʩʣʘʙʦ ʠ ʩʠʣʴʥʦ ʛʣʠʥʠʩʪʳʝ, ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʝʩʯʘʥʠʩʪʳʝ. ʇʝʩʯʘ-
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ʥʳʡ ʤʘʪʝʨʠʘʣ ʨʘʩʧʨʝʜʝʣʝʥ ʚ ʧʦʨʦʜʝ ʢʘʢ ʨʘʚʥʦʤʝʨʥʦ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʣʠʥʟʦʯʝʢ ʠ ʛʥʝʟʜ. 
ʊʦʯʥʦ ʪʘʢ ʞʝ ʚʝʜʫʪ ʩʝʙʷ ʠ ʛʣʠʥʠʩʪʳʝ ʯʘʩʪʠʮʳ, ʩ ʪʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʦʙʨʘʟʫʶʪ ʦʥʠ ʥʝ ʣʠʥ-
ʟʦʯʢʠ, ʘ ʦʯʝʥʴ ʪʦʥʢʠʝ ʧʣʝʥʢʠ ʥʘ ʧʣʦʩʢʦʩʪʷʭ ʥʘʩʣʦʝʥʠʷ. ɸʣʝʚʨʦʣʠʪʳ ʩʣʘʙʦʩʣʶʜʠʩʪʳʝ, ʦʙʳʯʥʦ 
ʩʠʣʴʥʦ ʦʞʝʣʝʟʥʝʥʥʳʝ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, ʥʝʨʝʜʢʦ ʨʘʟʙʠʪʳʝ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʪʨʝʱʠʥʘʤʠ, ʩʪʝʥʢʠ 
ʢʦʪʦʨʳʭ ʠʥʢʨʫʩʪʠʨʦʚʘʥʳ ʦʢʠʩʣʘʤʠ ʤʘʨʛʘʥʮʘ ʠ ʨʝʞʝ ʢʘʨʙʦʥʘʪʥʳʤʠ ʢʦʨʦʯʢʘʤʠ. ʊʝʢʩʪʫʨʘ ʘʣʝʚ-
ʨʦʣʠʪʦʚ, ʯʘʱʝ ʚʩʝʛʦ, ʤʘʩʩʠʚʥʘʷ, ʨʝʞʝ ï ʩʣʦʠʩʪʘʷ. ʉʣʦʠʩʪʦʩʪʴ ʪʦʥʢʘʷ, ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʩʣʘʙʦʟʘ-
ʤʝʪʥʘʷ. ʄʦʱʥʦʩʪʴ ʩʣʦʝʚ ʘʣʝʚʨʦʣʠʪʦʚ ʨʘʟʣʠʯʥʘʷ ï ʦʪ ʜʦʣʝʡ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 20 ʤ. 
ɻʣʠʥʳ ʘʣʝʚʨʠʪʠʩʪʳʝ ʠ ʧʝʩʯʘʥʠʩʪʳʝ, ʧʨʦʩʣʦʷʤʠ ʞʠʨʥʳʝ. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʘʣʝʚʨʦʣʠʪʘʭ, ʧʝʩʯʘ-

ʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʥʠʭ ʥʝʨʝʜʢʦ ʦʙʨʘʟʫʝʪ ʥʝʙʦʣʴʰʠʝ ʣʠʥʟʦʯʢʠ. ʇʦʨʦʜʳ ʥʝʩʣʦʠʩʪʳʝ, ʠʟʚʝʩʪʢʦʚʠ-
ʩʪʳʝ, ʯʘʩʪʦ ʩ ʤʝʣʢʠʤʠ ʟʝʨʢʘʣʘʤʠ ʩʢʦʣʴʞʝʥʠʷ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʫʛʣʝʬʠʮʠʨʦ-
ʚʘʥʥʳʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ. ʄʦʱʥʦʩʪʴ ʩʣʦʝʚ, ʩʣʦʞʝʥʥʳʭ ʛʣʠʥʘʤʠ, ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝ-
ʣʘʭ 0,1ï15 ʤ. 
ʆʜʥʘ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʯʝʨʪ ʧʦʨʦʜ ʜʦʥʛʫʟʩʢʦʡ ʩʝʨʠʠ ï ʠʭ ʩʘʤʘʷ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʦʢʨʘʩʢʘ. ʅʝ-

ʨʝʜʢʦ ʜʘʞʝ ʚ ʦʜʥʦʨʦʜʥʦʤ ʧʣʘʩʪʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʧʦʯʪʠ ʚʩʶ ʛʘʤʤʫ ʮʚʝʪʦʚ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ 
ʧʘʯʝʢ ʪʦʥʢʦʛʦ ʧʝʨʝʩʣʘʠʚʘʥʠʷ, ʪʦ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʛʘʪʩʪʚʦʤ ʦʪʪʝʥʢʦʚ ʠ ʦʪʣʠʚʦʚ. ʅʘʠʙʦʣʝʝ 
ʯʘʩʪʦ ʧʦʨʦʜʳ ʦʢʨʘʰʝʥʳ ʚ ʨʘʟʣʠʯʥʳʝ ʪʦʥʘ ʢʦʨʠʯʥʝʚʦʛʦ ʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʦʚ, ʥʝʩʢʦʣʴʢʦ ʨʝʞʝ ʛʦ-
ʣʫʙʦʛʦ ʠ ʟʝʣʝʥʦʛʦ. ɺʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʤʘʣʠʥʦʚʳʝ, ʩʠʨʝʥʝʚʳʝ, ʬʠʦʣʝʪʦʚʳʝ ʮʚʝʪʘ. ʅʝʨʝʜʢʦ 
ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʧʷʪʥʠʩʪʫʶ ʦʢʨʘʩʢʫ; ʥʘ ʢʨʘʩʥʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʦʤ ʬʦʥʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʢʨʫʛʣʳʝ 
ʠʣʠ ʧʨʠʯʫʜʣʠʚʦʡ ʬʦʨʤʳ ʧʷʪʥʘ ʠ ʨʘʟʚʦʜʳ ʛʦʣʫʙʦʚʘʪʦ- ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʦʚ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ʜʦʥʛʫʟʩʢʦʡ ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʝʪ 150 ʤ. ɼʘʥʥʳʝ ʧʦ ʩʦʧʨʝ-

ʜʝʣʴʥʳʤ ʧʣʦʱʘʜʷʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʣʥʘʷ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 400 ʤ. 
ɺʦʟʨʘʩʪ ʦʧʠʩʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʘʥʠʟʠʡʩʢʦïʨʘʥʥʝʣʘʜʘʥʩʢʠʡ) ʦʧʨʝʜʝʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝ-

ʥʠʷ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʦʨʦʜʘʭ, ʚʩʢʨʳʪʳʭ ʮʝʣʳʤ ʨʷʜʦʤ ʢʦʣʦʥ-
ʢʦʚʳʭ ʩʢʚʘʞʠʥ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʰʥʝʢʦʚʦʛʦ ʙʫʨʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʡ ʠ ʧʘʣʠ-
ʥʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦʣʫʯʝʥ ʠʟ ʨʘʟʨʝʟʘ ʩʢʚʘʞʠʥʳ ˉ 5 (ˉ 9 ʥʘ ʢʘʨʪʝ) [9]. ɺ ʥʝʡ ʠʟ ʦʙʨʘʟʮʦʚ 
ʧʝʩʯʘʥʠʢʘ ʩ ʛʣʫʙʠʥʳ 104,5 ʤ ʀ. ʉ. ʄʘʢʘʨʦʚʦʡ ʚʜrʝʣʝʥ ʉʇʂ ʭʘʨʘʢʪʝʨʥʳʡ, ʧʦ ʝʝ ʤʥʝʥʠʶ, ʜʣʷ 
ʦʪʣʦʞʝʥʠʡ ʘʥʠʟʠʩʢʦʛʦ ʷʨʫʩʘ. ʀʟ ʵʪʦʡ ʞʝ ʩʢʚʘʞʠʥʳ ʠʟ ʦʙʨʘʟʮʦʚ ʩ ʛʣʫʙʠʥʳ 59 ʤ, ʝʶ ʞʝ ʚʜrʝʣʝʥ 
ʉʇʂ ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʟʦʥʳ Glorianella anerbachi, G. culta, G. inderica ʣʘʜʠʥʩʢʦʛʦ ʷʨʫʩʘ ʩʨʝʜʥʝ-
ʛʦ ʪʨʠʘʩʘ. 
ɹʫʢʦʙʘʡʩʢʘʷ ʩʚʠʪʘ (T2bk) ʚʳʜʝʣʷʝʪʩʷ ʚ ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʧʦʜʟʦʥʝ ʚ ʦʙʲʝʤʝ 

ʚʝʨʭʥʝʛʦ ʧʦʜʲʷʨʫʩʘ ʣʘʜʠʥʩʢʦʛʦ ʷʨʫʩʘ. ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʚʳʜʝʣʷʶʪʩʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʣʦʘɦ-
ʜʠ, ʛʜʝ ʫʯʘʩʪʚʫʶʪ ʚ ʩʪʨʦʝʥʠʠ ʍʘʨʴʢʦʚʩʢʦʡ ʠ ʉʦʚʝʪʩʢʦʡ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʤʫʣʴʜ ʠ ʚ ʚʠʜʝ ʰʠʨʦ-
ʢʠʭ ʧʦʣʦʩ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʫʭʦʜʷʪ ʟʘ ʠʭ ʧʨʝʜʝʣʳ ʟʘ ʩʝʚʝʨʥʫʶ ʠ ʶʞʥʫʶ ʛʨʘʥʠʮʫ 
ʣʠʩʪʘ. 
ʆʙʥʘʞʝʥʠʡ ʙʫʢʦʙʘʡʩʢʦʡ ʩʚʠʪʳ ʥʝ ʚʳʷʚʣʝʥʦ. ʀʟʫʯʝʥʳ ʦʥʠ ʪʦʣʴʢʦ ʣʠʰʴ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪ-

ʢʘʭ, ʧʦ ʢʝʨʥʘʤ ʢʦʣʦʥʢʦʚʳʭ ʠ ʰʥʝʢʦʚʳʭ ʩʢʚʘʞʠʥ [10] ʠ ʩʢʚʘʞʠʥ ʂɻʂ ʧʨʦʡʜʝʥʥʳʭ ʧʨʠ ɻɼʇ-
200. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʩʚʠʪʳ ʠʤʠ ʥʝ ʚʩʢʨʳʪʘ. ʉʫʜʷ ʧʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʥʘ ʩʦʩʝʜʥʠʭ ʩ ʩʝʚʝʨʘ 
ʧʣʦʱʘʜʷʭ, ʙʫʢʦʙʘʡʩʢʠʝ ʩʣʦʠ ʣʦʞʘʪʩʷ ʥʘ ʜʦʥʛʫʟʩʢʠʝ ʩ ʙʦʣʴʰʠʤ ʵʨʦʟʠʦʥʥʳʤ ʠ ʫʛʣʦʚʳʤ ʥʝʩʦ-
ʛʣʘʩʠʝʤ. ʕʪʠ ʞʝ ʤʘʪʝʨʠʘʣʳ ʛʦʚʦʨʷʪ ʠ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʨʝʟʳ ʙʫʢʦʙʘʡʩʢʦʡ ʩʝʨʠʠ ʠʤʝʶʪ ʯʝʪʢʦʝ ʨʠʪ-
ʤʠʯʥʦʝ ʩʪʨʦʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʯʘʩʪʦʡ ʠ ʙʳʩʪʨʦʡ ʩʤʝʥʦʡ ʘʣʣʶʚʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘ-
ʢʦʧʣʝʥʠʷ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʤʠ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ʙʫʢʦʙʘʡʩʢʦʡ ʩʝʨʠʠ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʨʘʟʨʝʟʝ ʢʘʨʪʠʨʦʚʦʯ-

ʥʦʡ ʢʦʣʦʥʢʦʚʦʡ ʩʢʚʘʞʠʥʦʡ ˉ 1 (ˉ 12 ʥʘ ʢʘʨʪʝ), ʧʨʦʙʫʨʝʥʥʦʡ ʶʛʦ-ʟʘʧʘʜʥʝʝ ʧʦʩ. ʆʨʣʦʚʩʢʦʛʦ. 
ʉʢʚʘʞʠʥʦʡ ʚʩʢʨʳʪʳ ʧʦʨʦʜʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʪʨʦʝʥʠʠ ʚʩʝʛʦ ʣʠʰʴ ʦʜʥʦʛʦ ʨʠʪʤʘ. ɺ ʦʩʥʦʚʘʥʠʠ 
ʝʛʦ ʟʘʣʝʛʘʶʪ ʢʦʩʦʩʣʦʠʩʪʳʝ ʧʝʩʢʠ, ʧʨʦʩʣʦʷʤʠ ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʩʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʝʩʯʘʥʠ-
ʢʠ. ɺʳʰʝ ʠʭ ʩʣʝʜʫʝʪ ʜʝʩʷʪʠʤʝʪʨʦʚʳʡ ʧʣʘʩʪ ʘʣʝʚʨʦʣʠʪʦʚ. ʆʥʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʝʨʝʢʨʳʚʘʁ ʪʩʷ 
ʛʣʠʥʘʤʠ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ. 
ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʪʝʨʨʠʪʦʨʠʠ ʙʫʢʦʙʘʡʩʢʘʷ ʩʚʠʪʘ (ʝʝ ʩʘʤʘʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ) ʧʦ ʜʘʥʥʳʤ ʰʥʝʢʦʚʦʛʦ 
ʙʫʨʝʥʠʷ ʠ ʩʢʚʘʞʠʥ ʂɻʂ, ʚʳʨʘʞʝʥʘ ʪʦʣʴʢʦ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʠʥʦʛʜʘ ʧʦʯʪʠ ʯʝʨʥʳ-
ʤʠ ʛʣʠʥʘʤʠ. 
ʇʝʩʯʘʥʠʢʠ ʠ ʧʝʩʢʠ ʙʫʢʦʙʘʡʩʢʦʡ ʩʚʠʪʳ, ʚʩʢʨʳʪʳʝ ʩʢʚʘʞʠʥʦʡ ˉ 1 ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʩʝʨʳʝ ʠ ʟʝ-

ʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʠʤʝʩʴʶ ʩʨʝʜʥʝʟʝʨʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʆʥʠ 
ʧʦʣʠʤʠʢʪʦʚʳʝ, ʩʠʣʴʥʦ ʩʣʶʜʠʩʪʳʝ. ʉʪʝʧʝʥʴ ʮʝʤʝʥʪʘʮʠʠ ʧʝʩʯʘʥʠʢʦʚ ʨʘʟʣʠʯʥʘ ̫ï ʦʪ ʚʳʩʦʢʦʡ ʜʦ 
ʦʯʝʥʴ ʥʠʟʢʦʡ. ɺ ʧʝʩʯʘʥʠʢʘʭ ʧʦʨʦʡ ʭʦʨʦʰʦ ʟʘʤʝʪʥʘ ʢʦʩʘʷ ʩʣʦʠʩʪʦʩʪʴ. ʇʦʜʯʝʨʢʥʫʪʘ ʦʥʘ ʪʦʥʢʠʤʠ 
(ʤʘʢʩʠʤʫʤ ʜʦ 3 ʤʤ) ʩʣʦʡʢʘʤʠ, ʠʥʪʝʥʩʠʚʥʦ ʦʙʦʛʘʱʝʥʥʳʤʠ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʨʘʟ-
ʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ. ɺʩʢʨʳʪʘʷ ʤʦʥɦʦʩʪʴ ʧʩʘʤʤʠʪʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ ʨʠʪʤʘ ʩʦʩʪʘʚʣʷʝʪ 12 ʤ. 
ɸʣʝʚʨʦʣʠʪʳ ʪʝʤʥʦ-ʩʝʨʳʝ ʩ ʝʜʚʘ ʟʘʤʝʪʥʳʤ ʟʝʣʝʥʳʤ ʦʪʪʝʥʢʦʤ, ʧʝʩʯʘʥʠʩʪʳʝ, ʧʨʦʩʣʦʷʤʠ ʩʣʘʙʦ 

ʧʝʩʯʘʥʠʩʪʳʝ ʠ ʧʝʩʯʘʥʳʝ, ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ. ʇʦʨʦʜʳ ʩʣʶʜʠʩʪʳʝ, 
ʥʘʩʳʱʝʥʥʳʝ ʦʯʝʥʴ ʤʝʣʢʠʤ (ʪʦʯʝʯʥʳʤʠ) ʦʙʫʛʣʠʚʰʠʤʠʩʷ ʨʘʩʪʠʪʝʣʥɹʳʤʠ ʦʩʪʘʪʢʘʤʠ. ʊʝʢʩʪʫʨʘ 
çʯʠʩʪʳʭè ʘʣʝʚʨʦʣʠʪʦʚ ʤʘʩʩʠʚʥʘʷ, ʧʝʨʝʭʦʜʷʱʠʭ ʚ ʧʝʩʯʘʥʳʝ ʨʘʟʥʦʩʪʠ ï ʩʣʦʠʩʪʘʷ. ɺʦʟʥʠʢʣʘ ʧʦ-
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ʩʣʝʜʥʷʷ ʟʘ ʩʯʝʪ ʦʯʝʥʴ ʪʦʥʢʠʭ ʧʨʦʩʣʦʝʢ, ʦʙʦʛʘʱʝʥʥʳʭ ʧʩʘʤʤʠʪʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʄʦʱʥʦʩʪʴ 
ʧʣʘʩʪʘ ʘʣʝʚʨʦʣʠʪʦʚ 10 ʤ. 
ɻʣʠʥʳ ʧʦ ʚʥʝʰʥʝʤʫ ʦʙʣʠʢʫ ʦʯʝʥʴ ʥʘʧʦʤʠʥʘʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʨʦʜʳ ʜʦʥʛʫʟʩʢʦʡ ʩʝʨʠʠ. ʆʥʠ 

ʩʝʨʳʝ, ʪʝʤʥʦ- ʠ ʞʝʣʪʦ-ʩʝʨʳʝ, ʨʝʞʝ ʛʦʣʫʙʦʚʘʪʳʝ, ʟʝʣʝʥʦʚʘʪʳʝ ʠ ʷʨʢʦ-ʞʝʣʪʳʝ. ʆʪʤʝʯʘʶʪʩʷ ʞʠʨ-
ʥʳʝ, ʘʣʝʚʨʦʣʠʪʠʩʪʳʝ ʠ ʧʝʩʯʘʥʠʩʪʳʝ ʨʘʟʥʦʩʪʠ ʛʣʠʥ. ʇʦʨʦʜʳ ʩʣʶʜʠʩʪʳʝ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʩ ʤʝʣ-
ʢʠʤʠ ʟʝʨʢʘʣʘʤʠ ʩʢʦʣʴʞʝʥʠʷ, ʪʨʝʱʠʥʦʚʘʪʳʝ. ʊʨʝʱʠʥʳ ʚʝʨʪʠʢʘʣʴʥʳʝ, ʥʘ ʩʪʝʥʢʘʭ ʠʭ ʥʘʙʣʶʜʘ-
ʶʪʩʷ ʥʘʣʝʪʳ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ. ʏʘʩʪʦ ʚ ʛʣʠʥʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʪʘʪʢʠ ʨʘʩʪʝʥʠʡ, 
ʢʘʢ ʩʣʘʙʦ ʦʙʫʛʣʠʚʰʠʭʩʷ, ʪʘʢ ʠ ʧʦʣʥʦʩʪʴʶ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʭ. ʄʦʱʥʦʩʪʴ ʧʣʘʩʪʘ ʛʣʠʥ, ʚʝʥʯʘʶ-
ʱʠʭ ʨʠʪʤ, ʠʟʤʝʥʷʝʪʩʷ ʦʪ 6 ʜʦ 25 ʤ. 
ɺ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥʳ ˉ 1 (ˉ 12 ʥʘ ʢʘʨʪʝ) ʚ ʛʣʠʥʝ ʩ ʛʣʫʙʠʥʳ 55 ʤ ʦʙʥʘʨʫʞʝʥ ʤʠʦʩʧʦʨʦʚʳʡ 

ʢʦʤʧʣʝʢʩ, ʧʦ ʜʘʥʥʳʤ ʀ. ʉ. ʄʘʢʘʨʦʚʦʡ, ʷʚʣʷʶʱʝʡʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ ʛʦʨʠ-
ʟʦʥʪʦʚ ʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ ʇʨʠʢʘʩʧʠʷ. ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʧʣʦʱʘʜʠ ʚ ʦʙʨʘʟʮʘʭ ʠʟ ʰʥʝʢʦʚʦʡ ʩʢʚʘʞʠ-
ʥʳ ʚʳʜʝʣʝʥ ʉʇʂ ʘʥʘʣʦʛʠʯʥʳʡ, ʚʳʜʝʣʝʥʥʦʤʫ ʀ. ʉ. ʄʘʢʘʨʦʚʦʡ ʠʟ ʦʪʣʦʞʝʥʠʡ, ʩʣʘʛʘʶʱʝʡ ʚʝʨʭʠ 
ʙʫʢʦʙʘʡʩʢʦʡ ʩʚʠʪʳ ʚ ʆʨʝʥʙʫʨʛʩʢʦʤ ʇʨʠʫʨʘʣʴʝ [10]. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ʙʫʢʦʙʘʡʩʢʦʡ ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʝʪ 80 ʤ. ʇʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ 

ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʩ ʩʝʚʝʨʘ ʧʣʦʱʘʜʠ ʦʥʘ ʜʦʩʪʠʛʘʝʪ 700 ʤ. 

ɺɽʈʍʅʀʁ ʆʊɼɽʃ 

ʉʫʨʘʢʘʡʩʢʘʷ ʩʚʠʪʘ (T3sr) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʅʠʢʦʣʴʩʢʦ-ʂʨʘʩʥʦʫʩʦʣʴʩʢʦʡ ʧʦʜʟʦʥʝ ʩʝ-
ʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ. ʇʦʚʩʶʜʫ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʧʝʨʝʢʨʳʪʳ ʜʦʚʦʣʴʥʦ ʤʦʱʥʳʤ ʧʣʘ-
ʩʪʦʤ ʯʝʪʚʝʨʪʠʯʥʳʭ ʜʝʣʶʚʠʘʣʴʥʳʭ ʠʣʠ ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʭ ʩʫʛʣʠʥʢʦʚ ʠ ʥʠʛʜʝ ʥʝ ʦʙʥʘ-
ʞʘʪʁʩʷ. ɹʣʠʟʢʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʉʦʚʝʪʩʢʦʡ 
ʤʫʣʴʜʳ, ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʫʛʣʫ ʧʣʦʱʘʜʠ ʢ ʟʘʧʘʜʫ ʦʪ ʧʦʩ. ʉʘʟʘʥ ʠ ʢ ʩʝʚʝʨʫ ʠ ʟʘʧʘʜʫ ʦʪ 
ʧʦʩ. ɺʦʨʦʪʦʚʢʘ. ɺʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʩʚʠʪʳ ʠʟʫʯʝʥʳ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʙʫʨʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʰʥʝʢʦ-
ʚʳʭ ʩʢʚʘʞʠʥ. ʅʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ ʦʥʘ ʚʩʢʨʳʪʘ ʢʘʨʪʠʨʦʚʦʯʥʦʡ ʩʢʚʘʞʠʥʦʡ ˉ 13 (ˉ 10 ʥʘ ʢʘʨ-
ʪʝ), ʧʨʦʡʜʝʥʥʦʡ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ. ʆʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʫʨʘʢʘʡʩʢʦʡ ʩʚʠʪʳ 
ʩʚʷʟʘʥʳ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʙʫʢʦʙʘʡʩʢʠʤ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʚ ʧʦʣʝ-
ʚʳʭ ʫʩʣʦʚʠʷʭ ʦʪʙʠʚʘʝʪʩʷ ʫʩʣʦʚʥʦ ʧʦ ʧʣʘʚʥʦ ʤʝʥʷʶʱʝʡʩʷ ʦʢʨʘʩʢʝ ʧʦʨʦʜ (ʧʝʩʪʨʦʮʚʝʪʳ ʩʤʝʥʷ-
ʶʪʩʷ ʩʝʨʦʮʚʝʪʘʤʠ) ʠ ʧʦ ʧʦʷʚʣʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʦʱʥʳʭ ʧʣʘʩʪʦʚ ʙʫʨʳʭ ʫʛʣʝʡ. 
ɻʣʘʚʥʦʝ ʞʝ ʦʪʣʠʯʠʝ ʩʫʨʘʢʘʡʩʢʦʡ ʩʚʠʪʳ ʦʪ ʙʫʢʦʙʘʡʩʢʦʡ ï ʧʦʷʚʣʝʥʠʝ ʚ ʧʦʨʦʜʘʭ ʧʝʨʚʦʛʦ ʙʦʣʝʝ 
ʤʦʣʦʜʦʛʦ ʚʝʨʭʥʝʪʨʠʘʩʦʚʦʛʦ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
ʅʠʞʥʠʝ ʠ ʩʨʝʜʥʠʝ ʛʦʨʠʟʦʥʪʳ ʩʫʨʘʢʘʡʩʢʦʡ ʩʝʨʠʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ 

ʩʣʦʞʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʛʣʠʥʘʤʠ. ʅʝʨʘʚʥʦʤʝʨʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʠʭ ʠʟʨʝʜʢʘ ʥʘʨʫ-
ʰʘʝʪʩʷ ʧʣʘʩʪʘʤʠ ʠ ʧʨʦʧʣʘʩʪʢʘʤʠ ʧʝʩʯʘʥʠʢʦʚ. ʇʨʠʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʦʥɦʦʩʪʴ ʧʩʘʤʤʠʪʦʚ ʚʚʝʨʭ 
ʧʦ ʨʘʟʨʝʟʫ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. ɺʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʩʝʨʠʠ ʠʭ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʣʠʰʝʥʳ. 
ʀʥʘʯʝ ʧʦʩʪʨʦʝʥʘ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʢʨʳʣʝ ʤʫʣʴʜʳ ʠ ʢ ʩʝʚʝʨʫ ʦʪ ʥʝʝ. 
ɿʜʝʩʴ, ʚ ʵʪʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ, ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʧʝʩʯʘʥʠʢʦʚ ʠ ʧʝʩʢʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘ-
ʝʪʩʷ ʠʭ ʤʦʱʥʦʩʪʴ. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʩʘʤʤʠʪʦʚʳʭ ʠ ʘʣʝʚʨʦʧʝʣʠʪʦʚʳʭ ʨʘʟʥʦʩʪʝʡ ʧʦʨʦʜ 
ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʤ. ʂʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʚ ʨʘʟʨʝʟʘʭ ʦʧʠʩʳʚʘʝʤʦʡ ʩʚʠʪʳ ʚʩʪʨʝʯʘʶʪʩʷ 
ʢʨʘʡʥʝ ʨʝʜʢʦ. ʀʤʠ ʩʣʦʞʝʥ ʩʣʦʡ ʤʝʪʨʦʚʦʡ ʤʦʱʥʦʩʪʠ ʚ ʨʘʟʨʝʟʝ, ʚʩʢʨʳʪʦʡ ʩʢʚʘʞʠʥʦʡ ˉ 13 (ˉ 10 
ʥʘ ʢʘʨʪʝ), ʠ ʜʝʩʷʪʠʩʘʥʪʠʤʝʪʨʦʚʳʡ ʧʨʦʩʣʦʡ, ʦʪʤʝʯʝʥʥʳʡ ʚ ʢʝʨʥʘʭ ʩʢʚʘʞʠʥʳ ˉ 2 (ˉ 11 ʥʘ ʢʘʨ-
ʪʝ). 
ʆʪʣʠʯʘʝʪʩʷ ʩʫʨʘʢʘʡʩʢʘʷ ʩʚʠʪʘ, ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʦʪ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʛʦ-

ʨʠʟʦʥʪʦʚ ʪʨʠʘʩʦʚʦʡ ʩʠʩʪʝʤʳ ʦʙʠʣʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʦ ʤʦʱʥʦʩʪʠ ʧʣʘʩʪʦʚ, ʩʣʦʞʝʥʥʳʭ ʙʫʨʳʤ ʫʛ-
ʣʝʤ. ʂʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʦʥʠ ʚ ʧʨʠʧʦʜʦʰʚʝʥʥʦʡ ʠ ʧʨʠʢʨʦʚʝʣʴʥʦʡ ʯʘʩʪʷʭ ʩʝʨʠʠ, ʘ ʪʘʢʞʝ ʚ ʥʠʟʘʭ 
ʩʨʝʜʥʝʡ. ʄʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ (4,5 ʤ) ʧʣʘʩʪ ʙʫʨʦʛʦ ʫʛʣʷ ʚʩʪʨʝʯʝʥ ʚ 9 ʤ ʦʪ ʧʦʜʦʰʚʳ ʩʚʠʪʳ. 
ʇʝʩʯʘʥʠʢʠ ʠ ʧʝʩʢʠ ʩʫʨʘʢʘʡʩʢʦʡ ʩʚʠʪʳ ʩʝʨʳʝ, ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʪʪʝʥʢʘʤʠ ï ʩʚʝʪʣʳʤʠ, ʪʝʤʥʳʤ, 

ʟʝʣʝʥʦʚʘʪʳʤ ʠ ʩʣʘʙʦ ʞʝʣʪʦʚʘʪʳʤ. ʇʦ ʩʦʩʪʘʚʫ ʦʥʠ ʧʦʣʠʤʠʢʪʦʚʳʝ, ʧʦ ʩʪʨʫʢʪʫʨʝ ï ʧʩʘʤʤʠʪʦʚʳʝ, 
ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ (ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʨʝʞʝ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ), ʠʥʦʛʜʘ ʦʙʦʛʘʱʝʥʥʳʝ ʛʨʘ-
ʚʠʡʥʳʤʠ ʟʝʨʥʘʤʠ, ʧʦ ʪʝʢʩʪʫʨʝ ï ʤʘʩʩʠʚʥʳʝ ʠ ʩʣʦʠʩʪʳʝ. ʉʣʦʠʩʪʦʩʪʴ ʤʝʣʢʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ 
ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʘʷ ʧʘʨʘʣʣʝʣʴʥʘʷ ʢʦʩʘʷ. ʇʦʜʯʝʨʢʥʫʪʘ ʦʥʘ, ʯʘʱʝ ʚʩʝʛʦ, ʩʢʦʧʣʝʥʠʝʤ ʤʝʣʢʠʭ ʫʛʣʠ-
ʩʪʳʭ ʯʘʩʪʠʮ ʥʘ ʧʣʦʩʢʦʩʪʷʭ ʥʘʩʣʦʝʥʠʷ. ʉʪʝʧʝʥʴ ʮʝʤʝʥʪʘʮʠʠ ʧʝʩʯʘʥʠʢʦʚ ʩʘʤʘʷ ʨʘʟʣʠʯʥʘʷ ï ʦʪ 
ʦʯʝʥʴ ʥʠʟʢʦʡ ʜʦ ʦʯʝʥʴ ʚʳʩʦʢʦʡ. ʇʝʩʢʠ, ʦʙʳʯʥʦ, ʫʧʣʦʪʥʝʥʥʳʝ. ɺ ʧʦʨʦʜʘʭ ʠʟʨʝʜʢʘ ʦʪʤʝʯʘʶʪʩʷ 
ʪʦʥʢʠʝ ʧʨʠʤʘʟʢʠ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʭ ʞʠʨʥʳʭ ʛʣʠʥ. ʄʦʱʥʦʩʪʴ ʩʣʦʝʚ, ʩʣʦʞʝʥʥʳʭ ʧʩʘʤʤʠʪʘʤʠ, 
ʚʘʨʴʠʨʫʝʪ ʚ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ï ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 12 ʤ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ 
ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʦʠ ʤʦʱʥʦʩʪʴʶ ʚ 2ï3 ʤ. 
ɸʣʝʚʨʦʣʠʪʳ, ʪʘʢʞʝ ʢʘʢ ʠ ʧʝʩʯʘʥʠʢʠ, ʦʢʨʘʰʝʥʳ ʚ ʩʚʝʪʣʳʝ ʠ ʪʝʤʥʳʝ ʪʦʥʘ ʩʝʨʦʛʦ ʮʚʝʪʘ, ʨʝʞʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʞʝʣʪʳʝ, ʟʝʣʝʥʦʚʘʪʳʝ ʠ ʛʦʣʫʙʦʚʘʪʳʝ ʦʪʪʝʥʢʠ. ʇʦʨʦʜʳ ʢʘʢ ʧʝʩʯʘʥʳʝ, ʪʘʢ ʠ ʛʣʠʥʠ-
ʩʪʳʝ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ ʦʪʤʝʯʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʝʞʝ; ʩʣʶʜʠʩʪʳʝ, ʩʣʘʙʦ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, ʚ ʦʪ-
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ʜʝʣʴʥʳʭ ʧʨʦʩʣʦʷʭ ʥʘʩʳʱʝʥʥʳʝ ʩʣʘʙʦ ʦʙʫʛʣʠʚʰʠʤʠʩʷ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʦʪʤʝʯʘʶʪʩʷ 
ʪʘʢʞʝ ʦʪʧʝʯʘʪʢʠ ʣʠʩʪʴʝʚ ʢʨʫʧʥʳʭ ʨʘʩʪʝʥʠʡ, ʠʭ ʩʪʝʙʣʠ ʠ ʦʙʨʳʚʢʠ, ʚʩʪʨʝʯʝʥ ʜʘʞʝ ʦʪʧʝʯʘʪʦʢ 
ʧʷʪʠʣʝʧʝʩʪʢʦʚʦʛʦ ʮʚʝʪʢʘ. ʏʘʩʪʦ ʚ ʧʦʨʦʜʘʭ ʤʦʞʥʦ ʚʠʜʝʪʴ ʧʨʠʩʳʧʢʠ ʠ ʣʠʥʟʦʯʢʠ ʧʝʩʯʘʥʦʛʦ ʤʘʪʝ-
ʨʠʘʣʘ, ʪʘʢʞʝ ʦʙʦʛʘʱʝʥʥʳʭ ʦʨʛʘʥʠʢʦʡ. ɸʣʝʚʨʦʣʠʪʳ ʩʣʦʠʩʪʳʝ ʠ ʤʘʩʩʠʚʥʳʝ. ʇʝʨʚʳʝ ʦʙʨʘʟʦʚʘʥʳ 
ʪʦʥʢʠʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʩʣʦʡʢʘʤʠ, ʦʢʨʘʰʝʥʥʳʤʠ ʚ ʩʚʝʪʣʳʝ ʠ ʪʝʤʥʳʝ ʪʦʥʘ ʩʝ-
ʨʦʛʦ ʮʚʝʪʘ. ʈʝʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʤʝʣʢʘʷ ʢʦʩʦʚʦʣʥʠʩʪʘʷ ʩʣʦʠʩʪʦʩʪʴ. ʉʪʝʧʝʥʴ ʮʝʤʝʥʪʘʮʠʠ ʘʣʝʚʨʦʣʠ-
ʪʦʚ ʨʘʟʣʠʯʥʘʷ: ʦʪʤʝʯʘʶʪʩʷ ʢʘʢ ʦʯʝʥʴ ʧʣʦʪʥʳʝ ʢʨʝʧʢʠʝ ʨʘʟʥʦʩʪʠ ʠʭ, ʪʘʢ ʠ ʩʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦ-
ʚʘʥʥʳʝ, ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʪʦʥʢʠʭ ʧʨʦʩʣʦʠ ʘʣʝʚʨʠʪʦʚ. ɸʣʝʚʨʦʣʠʪʳ ʩʣʘʛʘʶʪ ʧʣʘʩʪʳ, ʧʨʦʧʣʘʩʪʢʠ ʠ 
ʩʣʦʡʢʠ ʤʦʱʥʦʩʪʴʶ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʤ ʜʦ 16 ʤ. 
ɻʣʠʥʳ ʩʝʨʳʝ, ʪʝʤʥʦ-ʩʝʨʳʝ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʨʝʞʝ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʠ ʯʝʨʥʳʝ, ʟʝʣʝʥʦʚʘʪʦ-

ʩʝʨʳʝ ʠ ʧʷʪʥʠʩʪʳʝ (ʥʘ ʩʝʨʦʤ ʬʦʥʝ ʧʷʪʥʘ ʢʦʨʠʯʥʝʚʦʛʦ ʠ ʯʝʨʥʦʛʦ ʮʚʝʪʦʚ), ʘʣʝʚʨʠʪʠʩʪʳʝ ʠ ʩʣʘʙʦ 
ʧʝʩʯʘʥʠʩʪʳʝ, ʪʨʝʱʠʥʦʚʘʪʳʝ, ʧʦ ʩʪʝʥʢʘʤ ʣʠʪʦʢʣʘʟʘ ʨʘʟʚʠʪʳ ʙʫʨʳʝ ʛʠʜʨʦʦʢʠʩʣʳ ʞʝʣʝʟʘ. ʇʦʨʦ-
ʜʳ, ʯʘʱʝ ʚʩʝʛʦ, ʥʝʩʣʦʠʩʪʳʝ, ʣʠʰʴ ʪʦʣʴʢʦ ʠʥʦʛʜʘ ʚ ʦʪʜʝʣʥɹʳʭ ʧʨʦʩʣʦʷʭ ʚ ʥʠʭ ʝʜʚʘ ʟʘʤʝʪʥʘ 
ʦʯʝʥʴ ʪʦʥʢʘʷ (ʧʦʯʪʠ ʥʝ ʨʘʟʣʠʯʠʤʘʷ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ) ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʣʦʠʩʪʦʩʪʴ. ɻʣʠʥʳ 
ʠʥʪʝʥʩʠʚʥʦ ʥʘʩʳʱʝʥʳ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʯʘʩʪʦ ʚ ʥʠʭ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʠʞʠʟ-
ʥʝʥʥʦ ʟʘʭʦʨʦʥʝʥʥʳʝ (ʚʝʨʪʠʢʘʣʴʥʳʝ) ʩʪʝʙʣʠ ʨʘʩʪʝʥʠʡ. ʅʝʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʭʦʜʳ ʠʣʦʝʜʦʚ, 
ʟʘʧʦʣʥʝʥʥʳʝ ʧʝʩʯʘʥʳʤ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʄʦʱʥʦʩʪʴ ʩʣʦʝʚ ʛʣʠʥ ʚʘʨʴʠʨʫʝʪ ʦʪ 0,1 ʜʦ 
10 ʤ. 
ʀʟʚʝʩʪʥʷʢʠ ʩʝʨʳʝ ʩʦ ʩʣʘʙʳʤ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʧʝʣʠʪʦʤʦʨʬʥʳʝ, ʛʣʠʥʠʩʪʳʝ ʩ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʧʨʠʤʝʩʴʶ ʧʝʩʯʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʝ. ʉʣʦʠʩʪʦʩʪʴ ʧʦʜʯʝʨʢʥʫʪʘ 
ʦʯʝʥʴ ʪʦʥʢʠʤʠ ʩʣʦʡʢʘʤʠ, ʩʣʦʞʝʥʥʳʤʠ ʯʝʨʥʦʡ (ʦʙʦʛʘʱʝʥʥʦʡ ʦʨʛʘʥʠʢʦʡ) ʛʣʠʥʦʡ. 
ɹʫʨʳʝ ʫʛʣʠ ʩʫʨʘʢʘʡʩʢʦʡ ʩʚʠʪʳ ʯʝʨʥʳʝ, ʨʳʭʣʳʝ, ʩʣʘʙʦ ʛʣʠʥʠʩʪʳʝ, ʩʣʦʠʩʪʳʝ. ʉʣʦʠʩʪʦʩʪʴ 

ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʪʦʥʢʠʤʠ (1ï2 ʤʤ) ʧʨʦʩʣʦʡʢʘʤʠ ʩʠʣʴʥʦ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʭ ʘʣʝʚʨʦʣʠʪʦʚ. 
ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʢʦʤʧʣʝʢʩ (ʦʧʨʝʜʝʣʝʥʠʷ ʀ. ʉ. ʄʘʢʘʨʦʚʦʡ), ʦʙʥʘʨʫʞʝʥʥʳʡ ʚ ʧʦʨʦʜʘʭ, 

ʚʩʢʨʳʪʳʭ ʩʢʚʘʞʠʥʦʡ ˉ 13 (ˉ 10 ʥʘ ʢʘʨʪʝ), ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʤʧʣʝʢʩʦʚ ʥʠʞʝʣʝʞʘ-
ʱʠʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʪʨʠʘʩʦʚʦʡ ʩʠʩʪʝʤʳ. ɺ ʥʝʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʠʦʩʧʦʨʳ ʭʘʨʘʢ-
ʪʝʨʥʳʝ ʜʣʷ ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ ʂʫʟʙʘʩʩʘ, ʢʘʨʥʠʡʩʢʦʛʦ ʠ ʨʵʪʩʢʦʛʦ ʷʨʫʩʦʚ ʚʦʩʪʦʯʥʳʭ ɸʣʴʧ, ʚʝʨʭʥʠʭ 
ʩʣʦʝʚ ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ ʇʨʠʢʘʩʧʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʩʭʦʜʩʪʚʦ ʠʟʫʯʝʥʥʘʷ ʤʠʘʩʧʦʨʦʚʘʷ ʘʩʩʦʮʠʘʮʠʷ 
ʦʙʥʘʨʫʞʠʚʘʝʪ ʩ ʩʫʨʘʢʘʡʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ ʠʟʫʯʝʥʥʦʛʦ ʀ. ʉ. ʄʘʢʘʨʦʚʦʡ ʚ ʆʨʝʥ-
ʙʫʨʛʩʢʦʤ ʇʨʠʫʨʘʣʴʝ. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ, ʚʩʢʨʳʪʘʷ ʩʢʚʘʞʠʥʦʡ ˉ 13 (ˉ 10 ʥʘ ʢʘʨʪʝ), ʩʦʩʪʘʚʣʷʝʪ 230 ʤ, ʚ ʮʝʥʪʨʘʣʴ-

ʥʦʡ ʯʘʩʪʠ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʝʝ ʜʦ 300 ʤ. 

ʖʈʉʂɸʗ ʉʀʉʊɽʄɸ 

ʖʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝʤʠ ʦʪʜʝʣʘʤʠ ʚ ʀʣʝʢʩʢʦʡ ʧʦʜʟʦʥʝ ʖʞʥʦ-
ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʉʌʮɿ, ʩʨʝʜʥʠʤ ʠ ʚʝʨʭʥʠʤ ʦʪʜʝʣʘʤʠ ʬʨʘʛʤʝʥʪʘʨʥʦ ʨʘʟʚʠʪʳʤʠ ʚ ʃʝʤʝʟʠʥʩʢʦ-
ʊʶʣʴʛʘʥʩʢʦʡ ʧʦʜʟʦʥʝ ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʉʌʮɿ. ɺ ɿʘʧʘʜʥʦ-ʋʨʘʣʴʩʢʦʡ ʉʌʮɿ ʶʨʩʢʠʝ ʦʪʣʦ-
ʞʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʅʀɾʅʀʁ ʆʊɼɽʃ 

ʏʘʰʢʘʥʩʢʘʷ ʩʚʠʪʘ (J1«­) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʀʣʝʢʩʢʦʡ ʧʦʜʟʦʥʝ ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʦʡ 
ʉʌʮɿ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʨʘʟʚʠʪʳʤʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʣʦʘɦ-
ʜʠ, ʛʜʝ ʫʯʘʩʪʚʫʶʪ ʚ ʩʪʨʦʝʥʠʠ ʉʦʚʝʪʩʢʦʡ ʠ ʍʘʨʴʢʦʚʩʢʦʡ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʤʫʣʴʜ. ʆʙʥʘʞʝʥʳ ʧʦ-
ʨʦʜʳ ʥʠʞʥʝʡ ʶʨʳ ʦʯʝʥʴ ʧʣʦʭʦ, ʥʝʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʚʳʭʦʜʳ ʠʭ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʙʝʨʝʛʦʚʳʭ 
ʦʙʨʳʚʘʭ ʨ. ɹʫʨʪʠ, ʫ ʫʩʪʴʷ ʨʫʯ. ɹʫʨʣʘʰʘ. ʆʩʥʦʚʥʦʡ ʞʝ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦʣʫʯʝʥ ʧʨʠ ʠʟʫ-
ʯʝʥʠʠ ʨʘʟʨʝʟʦʚ ʩʢʚʘʞʠʥ ʢʦʣʦʥʢʦʚʦʛʦ ʠ ʰʥʝʢʦʚʦʛʦ ʙʫʨʝʥʠʷ [9], ʘ ʪʘʢʞʝ ʩʢʚʘʞʠʥ ʂɻʂ, ʧʨʦʡʜʝʥ-
ʥʳʭ ʧʨʠ ɻɼʇ-200. ɺ ʩʢʚʘʞʠʥʝ ˉ 13 (ˉ 10 ʥʘ ʢʘʨʪʝ), ʧʨʦʙʫʨʝʥʥʦʡ ʚ ʩʝʚʝʨʥʦʤ ʢʨʳʣʝ ʉʦʚʝʪʩʢʦʡ 
ʤʫʣʴʜʳ, ʦʪʣʦʞʝʥʠʷ ʯʘʰʢʘʥʩʢʦʡ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘʜʮʘʪʠʩʝʤʠʤʝʪʨʦʚʳʤ ʧʣʘʩʪʦʤ ʘʣʝʚʨʦ-
ʣʠʪʦʚ, ʢʦʪʦʨʳʡ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʜʚʫʭʤʝʪʨʦʚʳʤ ʩʣʦʝʤ ʯʝʨʥʳʭ ʛʣʠʥ. ʈʘʟʨʝʟ ʥʘ ʢʨʳʣʴʷʭ ʤʫʣʴʜʳ 
ʙʦʣʝʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʣʠʯʥʦʝ ʧʦ ʤʦʱʥʦʩʪʠ ʯʝʨʝʜʦʚʘʥʠʝ ʩʝʨʦ-
ʮʚʝʪʥʳʭ ʛʣʠʥ ʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʧʣʘʩʪʳ ʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʧʝʩʢʦʚ, ʘ ʪʘʢʞʝ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʥʦ ʤʘʣʦʤʦʱʥʳʝ ʣʠʥʟʳ ʙʫʨʳʭ ʫʛʣʝʡ. ɺ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥʳ ˉ 13 ʦʪʣʦʞʝʥʠʷ 
ʯʘʰʢʘʥʩʢʦʡ ʩʚʠʪʳ ʟʘʣʝʛʘʶʪ ʥʘ ʩʫʨʘʢʘʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʙʝʟ ʚʠʜʠʤʦʛʦ ʥʝʩʦʛʣʘʩʠʷ. ʅʦ ʧʨʠʩʫʪ-
ʩʪʚʠʝ ʚ ʉʇʂ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʯʘʰʢʘʥʩʢʦʡ ʩʚʠʪʳ ʨʵʪʩʢʠʭ ʬʦʨʤ ʧʳʣʴʮʳ, ʧʦ ʤʥʝʥʠʶ ʘʚ-
ʪʦʨʘ ʧʝʨʝʦʪʣʦʞʝʥʥʳʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʟʤʳʚʝ ʢʘʢ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤʫ, ʪʘʢ ʠ 
ʩʦʧʨʦʚʦʞʜʘʶʱʝʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʩʘʜʢʦʚ ʯʘʰʢʘʥʩʢʦʡ ʩʚʠʪʳ. 
ʇʝʩʯʘʥʠʢʠ ʠ ʧʝʩʢʠ ʩʚʠʪʳ ʩʝʨʳʝ, ʪʝʤʥʦ-ʩʝʨʳʝ ʠ ʞʝʣʪʦ-ʩʝʨʳʝ (ʞʝʣʪʳʡ ʦʪʪʝʥʦʢ ʚʳʟʚʘʥ ʦʞʝ-
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ʣʝʟʥʝʥʠʝʤ), ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ, ʨʝʞʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʚ ʧʨʠʧʦʜʦʰʚʝʥʥʦʡ ʯʘʩʪʠ ʧʣʘʩʪʦʚ ʩ ʦʩʪʨʦ-
ʫʛʦʣʴʥʳʤʠ ʦʙʣʦʤʢʘʤʠ ʛʣʠʥ ʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʧʦʣʠʤʠʢʪʦʚʳʝ, ʩʣʘʙʦ ʩʣʶʜʠʩʪʳʝ, ʩ ʨʝʜʢʠʤʠ ʩʨʘʚ-
ʥʠʪʝʣʴʥʦ ʢʨʫʧʥʳʤʠ ʩʠʜʝʨʠʪʦʚʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠ. ʇʦʨʦʜʳ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʯʝʪʢʦ ʚʳʨʘ-
ʞʝʥʥʦʡ ʩʣʦʠʩʪʦʡ ʪʝʢʩʪʫʨʦʡ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʣʦʠʩʪʦʩʪʴ ʢʦʩʘʷ ï ʤʝʣʢʘʷ ʠ ʢʨʫʧʥʘʷ, 
ʤʫʣʴʜʦʦʙʨʘʟʥʘʷ ʠ ʧʘʨʘʣʣʝʣʴʥʘʷ, ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʘʷ. ʏʘʱʝ ʚʩʝʛʦ ʦʥʘ ʧʦʜʯʝʨʢʥʫʪʘ ʨʘʟʣʠʯʥʳʤ 
ʮʚʝʪʦʤ ʩʦʩʝʜʥʠʭ ʩʣʦʡʢʦʚ ʠ ʠʭ ʨʘʟʣʠʯʥʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʨʝʞʝ ï ʩʢʦʧʣʝʥʠʝʤ 
ʫʛʣʠʩʪʳʭ ʯʘʩʪʠʮ ʥʘ ʧʣʦʩʢʦʩʪʷʭ ʥʘʩʣʦʝʥʠʷ. ʇʝʩʯʘʥʠʢʠ, ʦʙʳʯʥʦ, ʦʯʝʥʴ ʩʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ 
ʠ ʪʦʣʴʢʦ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʪʦʥʢʠʝ ʧʨʦʩʣʦʠ ʠʭ ʦʪʣʠʯʘʶʪʩʷ ʧʣʦʪʥʳʤ ʩʣʦʞʝʥʠʝʤ, ʧʝʩʢʠ ï ʫʧʣʦʪ-
ʥʝʥʥʳʝ. ʇʩʘʤʤʠʪʦʚʳʝ ʨʘʟʥʦʩʪʠ ʧʦʨʦʜ ʦʙʨʘʟʫʶʪ ʧʣʘʩʪʳ ʠ ʧʨʦʩʣʦʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʦ 55 ʩʘʥʪʠ-
ʤʝʪʨʦʚ. 
ɸʣʝʚʨʦʣʠʪʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ ʪʝʤʥʦ- ʠ ʩʚʝʪʣʦ-ʩʝʨʳʝ. ʅʘ ʝʝ ʧʝʨʠʬʝ-

ʨʠʠ ʠʭ ʦʢʨʘʩʢʘ ʨʘʟʥʦʦʙʨʘʟʥʘʷ: ʛʦʣʫʙʦʚʘʪʦ-, ʞʝʣʪʦʚʘʪʦ-, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʘʷ, ʯʘʩʪʦ ʧʷʪʥʠʩʪʘʷ (ʥʘ 
ʩʝʨʦʤ ʬʦʥʝ ʣʠʙʦ ʢʦʨʠʯʥʝʚʘʷ, ʣʠʙʦ ʷʨʢʦ-ʞʝʣʪʳʝ ʧʷʪʥʘ ʠ ʨʘʟʚʦʜʳ). ʇʦʨʦʜʳ ʧʝʩʯʘʥʠʩʪʳʝ (ʮʚʝʪ 
ʠʭ ʙʦʣʝʝ ʩʚʝʪʣʳʡ) ʠ ʛʣʠʥʠʩʪʳʝ, ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʣʶʜʠʩʪʳʝ (ʦʪ ʩʣʘʙʦ ʜʦ ʦʯʝʥʴ ʩʠʣʴʥʦ 
ʩʣʶʜʠʩʪʳʭ), ʩʣʦʠʩʪʳʝ. ʉʣʦʠʩʪʦʩʪʴ ʪʦʥʢʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʤʝʣʢʘʷ ʩʣʘʙʦ ʥʘʢʣʦʥʝʥʥʘʷ ʢʦʩʘʷ. 
ʇʦʜʯʝʨʢʥʫʪʘ ʦʥʘ ʦʞʝʣʝʟʥʝʥʠʝʤ, ʮʚʝʪʦʤ ʠʣʠ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʠʩʪʳʭ ʯʘʩʪʠʮ. ʇʦ-
ʩʣʝʜʥʠʝ ʚ ʘʣʝʚʨʦʣʠʪʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʦʯʝʥʴ ʯʘʩʪʦ, ʦʙʨʘʟʫʷ ʧʦʨʦʡ ʥʝʙʦʣʴʰʠʝ ʣʠʥʟʦʯʢʠ. ʆʪʤʝʯʘ-
ʶʪʩʷ ʚ ʧʦʨʦʜʘʭ ʪʘʢʞʝ ʩʨʦʩʪʢʠ ʢʨʠʩʪʘʣʣʦʚ ʧʠʨʠʪʘ. ɺ ʦʩʝʚʦʡ ʯʘʩʪʠ ʤʫʣʴʜʳ ʦʥʠ ʤʝʣʢʠʝ, ʚʳʪʷʥʫ-
ʪʦʡ ʬʦʨʤʳ: ʥʘ ʢʨʳʣʴʷʭ ï ʢʨʫʧʥʳʝ (ʜʦ 15ï20 ʩʤ ʧʦ ʜʣʠʥʦʡ ʦʩʠ), ʩʘʤʳʭ ʧʨʠʯʫʜʣʠʚʳʭ ʦʯʝʨʪʘʥʠʡ. 
ɸʣʝʚʨʦʣʠʪʳ ʩʣʘʛʘʶʪ ʧʨʦʩʣʦʠ, ʩʣʦʠ ʠ ʧʣʘʩʪʳ ʤʦʱʥʦʩʪʴʶ ʦʪ ʜʦʣʝʡ ʩʤ ʜʦ 27,0 ʤ. 
ɻʣʠʥʳ ʩʝʨʳʝ, ʪʝʤʥʦ-ʩʝʨʳʝ ʜʦ ʯʝʨʥʳʭ, ʩʝʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʝ, ʘʣʝʚʨʦʣʠʪʠʩʪʳʝ, ʚʧʣʦʪʴ ʜʦ ʧʝ-

ʨʝʭʦʜʘ ʚ ʛʣʠʥʠʩʪʳʝ ʘʣʝʚʨʦʣʠʪʳ, ʠʥʪʝʥʩʠʚʥʦ ʦʙʦʛʘʱʝʥʥʳʝ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 
ʦʩʪʘʪʢʘʤʠ. ʆʪʜʝʣʴʥʳʝ ʧʣʘʩʪʳ ʛʣʠʥ ʨʘʟʙʠʪʳ ʢʨʫʧʥʳʤʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʪʨʝʱʠʥʘʤʠ, ʧʣʦʩʢʦʩʪʠ 
ʢʦʪʦʨʳʭ ʠʥʢʨʫʩʪʠʨʦʚʘʥʳ ʷʨʢʦ-ʙʫʨʳʤʠ ʧʣʝʥʢʘʤʠ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ. ʀʟʨʝʜʢʘ ʚ ʧʦʨʦʜʘʭ 
ʥʘʙʣʶʜʘʶʪʩʷ ʤʝʣʢʠʝ ʟʝʨʢʘʣʘ ʩʢʦʣʴʞʝʥʠʷ, ʧʦʚʝʨʭʥʦʩʪʴ ʠʭ çʰʘʛʨʝʥʝʚʘʷè. ʇʦʢʨʳʪʘ ʩʧʝʮʠʘʣʴʥʦ 
ʟʘʢʨʫʯʝʥʥʳʤʠ ʙʦʨʦʟʜʘʤʠ. ʄʦʱʥʦʩʪʴ ʩʣʦʝʚ ʛʣʠʥ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʜʦʣʝʡ ʩʤ ʜʦ 3 ʤ. 
ɺʦʟʨʘʩʪ ʦʧʠʩʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʫʩʣʦʚʥʦ ʧʦ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʤʫ ʢʦʤʧʣʝʢ-

ʩʫ, ʚʳʜʝʣʝʥʥʦʤʫ ʠ ʠʟʫʯʝʥʥʦʤʫ ʀ. ʉ. ʄʘʢʘʨʦʚʦʡ ʚ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥʳ ˉ 13 ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ 
83ï53 ʤ. ɺ ʥʝʤ ʥʘʨʷʜʫ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʤʠʦʩʧʦʨʘʤʠ ʣʝʡʘʩʘ (ʥʠʞʥʝʡ ʶʨʳ) ʧʨʠʩʫʪʩʪʚʫʶʪ 
ʨʵʪʩʢʠʝ ʬʦʨʤʳ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʨʵʪʩʢʠʝ ʤʠʦʩʧʦʨʳ ʷʚʣʷʶʪʩʷ ʧʝʨʝʦʪʣʦʞʝʥʥʳʤʠ, ʧʦʵʪʦʤʫ 
ʚʦʟʨʘʩʪ ʦʧʠʩʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʥʥʝʶʨʩʢʠʤ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʯʘʰʢʘʥʩʢʦʡ ʩʚʠʪʳ, ʚʩʢʨʳʪʘʷ ʩʢʚʘʞʠʥʦʡ ˉ 13, ʩʦʩʪʘʚʣʷʝʪ 29 ʤ, ʚ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʤʫʣʴʜʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʝʝ ʜʦ 35 ʤ. 

ʉʈɽɼʅʀʁ ʆʊɼɽʃ 

ʀʣʝʮʢʘʷ ʩʚʠʪʘ (J2il ) ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʀʣʝʢʩʢʦʡ ʠ ʬʨʘʛʤʝʥʪʘʨʥʦ ʚ ʃʝʤʝʟʠʥʦ-
ʊʶʣʴʛʘʥʩʢʦʡ ʧʦʜʟʦʥʘʭ ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʉʌʮɿ. 
ɺ ʀʣʝʢʩʢʦʡ ʧʦʜʟʦʥʝ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʫʯʘʩʪʚʫʶʪ ʚ ʩʪʨʦʝʥʠʠ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʤʫʣʴʜ: ʉʦʚʝʪ-

ʩʢʦʡ, ʍʘʨʴʢʦʚʩʢʦʡ, ʊʨʦʠʮʢʦ-ɺʦʟʥʝʩʝʥʦʚʩʢʦʡ ʠ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʀʣʝʢʘ ʚ ʟʘʧʘʜʥʦʤ ʬʨʘʛʤʝʥʪʝ 
ʋʪʚʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ. ʅʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʩʚʠʪʳ ʠʤʝʶʪʩʷ ʧʦ ʦʪʣʦʞʝ-
ʥʠʷʤ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜ,r ʠʟʫʯʝʥʥʳʤ ʧʨʠ ɻʉʈ-50 [9] ʠ ʧʦ ʦʪʣʦʞʝʥʠʷʤ ʶʨʩʢʦʡ ʯʘʩʪʠ ʊʨʦʠʮʢʦ-
ɺʦʟʥʝʩʝʥʦʚʩʢʦʡ ʤʫʣʴʜʳ ʠ ʋʪʚʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ, ʠʟʫʯʝʥʥʳʤ ʧʦ ʜʘʥʥʳʤ ʧʦʠʩʢʦʚʦ-
ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʗʡʩʘʥʩʢʦʤ ʙʫʨʦʫʛʦʣʴʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʂʘʟʘʭʩʪʘʥʘ. ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʦʙʥʘʞʝʥʳ ʢʨʘʡʥʝ ʧʣʦʭʦ. ɺʳʭʦʜʳ ʠʭ ʝʜʠʥʠʯʥʳ ʠ ʤʘʣʦʧʨʝʜʩʪʘʚʠ-
ʪʝʣʴʥʳ. ʀʟʫʯʝʥʳ ʦʥʠ ʚ ʦʩʥʦʚʥʦʤ ʩʢʚʘʞʠʥʘʤʠ ʰʥʝʢʦʚʦʛʦ ʙʫʨʝʥʠʷ, ʝʜʠʥʠʯʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ 
ʩʢʚʘʞʠʥʘʤʠ, ʨʝʜʢʠʤʠ ʩʢʚʘʞʠʥʘʤʠ ʩ ʛʠʜʨʦʪʨʘʥʩʧʦʨʪʦʤ ʢʝʨʥʘ, ʘ ʥʘ ʗʡʩʘʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʠ 
ʝʛʦ ʬʣʘʥʛʘʭ ï ʩʢʚʘʞʠʥʘʤʠ ʨʫʯʥʦʛʦ ʠ ʢʦʣʦʥʢʦʚʦʛʦ ʙʫʨʝʥʠʷ. 
ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ ʦʪʣʦʞʝʥʠʷ ʠʣʝʮʢʦʡ ʩʚʠʪʳ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʧʦ-

ʨʦʜʘʭ ʯʘʰʢʘʥʩʢʦʡ ʩʚʠʪʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ʉʦʚʝʪʩʢʦʡ ʤʫʣʜɹʳ, ʚ ʦʩʥʦʚʥʦʤ, 
ʘʣʝʚʨʦʣʠʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʧʨʦʩʣʦʠ ʛʣʠʥ ʠ ʙʫʨʳʭ ʫʛʣʝʡ. ʅʘ ʢʨʳʣʴʷʭ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʩʪʨʫʢʪʫ-
ʨʳ ʚ ʨʘʟʨʝʟʘʭ ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʧʣʘʩʪʢʠ ʠ ʣʠʥʟʳ ʧʝʩʢʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ. 
ʇʝʩʯʘʥʠʢʠ ʠ ʧʝʩʢʠ (ʩʣʦʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 2 ʤ) ʩʝʨʳʝ, ʞʝʣʪʦ-ʩʝʨʳʝ, ʧʷʪʥʠʩʪʳʝ (ʦʭʨʠʩʪʦ-

ʞʝʣʪʳʝ, ʙʫʨʳʝ ʠ ʨʦʟʦʚʳʝ ʧʷʪʥʘ ʥʘ ʩʝʨʦʤ ʬʦʥʝ), ʧʦʣʠʤʠʢʪʦʚʳʝ (ʧʨʝʦʙʣʘʜʘʝʪ ʢʚʘʨʮ), ʩʣʘʙʦ ʩʣʶ-
ʜʠʩʪʳʝ, ʪʦʥʢʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʥʝʩʣʦʠʩʪʳʝ. ʇʝʩʢʠ ʫʧʣʦʪʥʝʥʥʳʝ, ʧʝʩʯʘʥʠʢʠ ʩʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦ-
ʚʘʥʥʳʝ. ɸʣʝʚʨʦʣʠʪʳ ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ ʠ ʛʨʷʟʥʦ-ʩʝʨʳʝ, ʛʣʠʥʠʩʪʳʝ ʠ ʩʠʣʴʥʦ ʧʝʩ-
ʯʘʥʠʩʪʳʝ, ʩʣʘʙʦ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, ʩʣʶʜʠʩʪʳʝ, ʥʝʩʣʦʠʩʪʳʝ. ʆʯʝʥʴ ʯʘʩʪʦ ʚ ʧʦʨʦʜʘʭ ʚʩʪʨʝʯʘʁ ʪʩʷ 
ʦʪʧʝʯʘʪʢʠ ʣʠʩʪʴʝʚ ʠ ʩʪʝʙʣʝʡ ʨʘʩʪʝʥʠʡ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʷʨʫʩʘ ʚ ʘʣʝʚʨʦʣʠʪʘʭ ʦʪʤʝʯʘʶʪʩʷ ʦʩʪʨʦ-
ʫʛʦʣʴʥʳʝ ʦʙʣʦʤʢʠ ʠ ʢʘʪʫʥʳ ʪʝʤʥʦ-ʩʝʨʳʭ ʛʣʠʥ, ʨʝʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʦʯʝʥʴ ʤʝʣʢʠʝ ʦʙʣʦʤʢʠ ʪʦʥ-
ʢʦʩʪʝʥʥʳʭ ʨʘʢʦʚʠʥ ʧʨʝʩʥʦʚʦʜʥʳʭ ʤʦʣʣʶʩʢʦʚ. ʄʦʱʥʦʩʪʴ ʧʣʘʩʪʦʚ, ʩʣʦʞʝʥʥʳʭ ʘʣʝʚʨʦʣʠʪʘʤʠ ʦʪ 
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0,5 ʜʦ 8,5 ʤ. ɻʣʠʥʳ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʝ, ʩʣʘʙʦ ʘʣʝʚʨʠʪʠʩʪʳʝ ʩ ʤʥʦʛʦʯʠʩʣʝʥ-
ʥʳʤʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʩʝʷʥʥʳʤʠ ʤʝʣʢʠʤʠ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʨʘʩʪʝʥʠʡ, ʪʦʥʢʦʛʦʨʠ-
ʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʝ. ʇʦ ʧʣʦʩʢʦʩʪʷʤ ʥʘʩʣʦʝʥʠʷ ʨʘʟʚʠʪʳ ʧʨʠʩʳʧʢʠ ʘʣʝʚʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, 
ʚʩʪʨʝʯʘʶʪʩʷ ʟʜʝʩʴ ʪʘʢʞʝ ʦʪʧʝʯʘʪʢʠ ʤʝʣʢʠʭ ʣʠʩʪʴʝʚ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. ʄʦʱʥʦʩʪʴ ʧʨʦʩʣʦʝʚ 
ʛʣʠʥ 20ï30 ʩʤ. ɹʫʨʳʝ ʫʛʣʠ ʨʳʭʣʳʝ, ʩʣʦʠʩʪʳʝ ʩʦʜʝʨʞʘʪ ʧʨʦʩʣʦʡʢʠ ʫʛʣʠʩʪʳʭ ʛʣʠʥ ʠ ʞʝʣʚʘʢʠ 
ʤʘʨʢʘʟʠʪʘ ʠ ʢʫʩʢʘʤʠ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ. ʄʦʱʥʦʩʪʴ ʠʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʧʝʨʚʳʭ ʩʘʥʪʠ-
ʤʝʪʨʦʚ ʜʦ 1 ʤ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʠʣʝʮʢʦʡ ʩʚʠʪʳ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ ʩʦʩʪʘʚ-
ʣʷʝʪ 23,4 ʤ. 
ɺ ʦʙʨʘʟʮʘʭ ʠʟ ʩʢʚʘʞʠʥʳ ˉ 13 (ˉ 10 ʥʘ ʢʘʨʪʝ) ɺ. ɼ. ʆʨʣʦʚʦʡ ʚʳʜʝʣʝʥ ʠ ʦʧʨʝʜʝʣʝʥ ʉʇʂ, 

ʠʤʝʶʱʠʡ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʙʘʡʦʩʘ ʇʦʚʦʣ-
ʞʴʷ, ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ʄʘʥʛʳʰʣʘʢʘ. 
ʆʪʣʦʞʝʥʠʷ ʠʣʝʮʢʦʡ ʩʚʠʪʳ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʪʨʦʝʥʠʠ ʊʨʦʠʮʢʦ-ɺʦʟʥʝʩʝʥʦʚʩʢʦʡ ʤʫʣʴʜʳ ʠ 

ʋʪʚʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ ʠ ʥʝʩʢʦʣʴʢʦ ʠʥʦʝ ʩʪʨʦʝʥʠʝ. ɺ ʩʪʨʦʝʥʠʠ 
ʠʣʝʮʢʦʡ ʩʚʠʪʳ ʟʜʝʩʴ ʚʳʜʝʣʷʝʪʩʷ ʜʚʘ ʛʦʨʠʟʦʥʪʘ ï çʢʘʦʣʠʥʠʟʠʨʦʚʘʥʥʳʡè ʠ ʫʛʣʝʥʦʩʥʳʡ (ʩʚʠʪʘ 
çɼʞʝʥʠʰʝʢè). ʅʠʞʥʠʡ ʩʣʦʡ çʢʘʦʣʠʥʠʟʠʨʦʚʘʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘè ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʩʢʘʤʠ ʩʝʨʳʤʠ ʠ 
ʞʝʣʪʦ-ʟʝʣʝʥʳʤʠ, ʤʝʣʢʦ ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ, ʛʣʠʥʠʩʪʳʤʠ, ʯʘʩʪʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʜʦ ʧʣʦʪ-
ʥʦʛʦ ʧʝʩʯʘʥʠʢʘ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʣʦʷ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚʢʣʶʯʝʥʠʷ ʠ ʧʨʦʩʣʦʠ ʛʨʘʚʠʷ. ʄʦʱ-
ʥʦʩʪʴ ʥʠʞʥʝʛʦ ʩʣʦʷ ʦʢʦʣʦ 30 ʤ. ʉʨʝʜʥʠʡ ʩʣʦʡ ʩʣʦʞʝʥ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʚʷʟʢʠʭ, ʧʝʩʪʨʦʮʚʝʪ-
ʥʳʭ ʛʣʠʥ ʠ ʞʝʣʪʳʭ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ. ɺʩʪʨʝʯʘʶʪʩʷ ʤʝʣʢʠʝ, ʩʘʞʠʩʪʳʝ ʧʨʦʩʣʦʠ. ʄʦʱ-
ʥʦʩʪʴ ʩʨʝʜʥʝʛʦ ʩʣʦʷ 7,5 ʤ. ɺʝʨʭʥʠʡ ʩʣʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʨʘʚʥʦʤʝʨʥʦʟʝʨʥʠʩʪʳʤʠ, ʙʝʣʳʤʠ, ʢʚʘʨ-
ʮʝʚrʤʠ, ʢʘʦʣʠʥʠʟʠʨʦʚʘʥʥʳʤʠ ʧʝʩʢʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʝʥʳ ʧʨʦʩʣʦʠ ʙʝʣʳʭ ʠ ʩʠʨʝʥʝʚʳʭ 
ʛʣʠʥ. ɺ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʩʣʦʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʢʣʶʯʝʥʠʷ ʭʦʨʦʰʦ ʦʢʘʪʘʥ-
ʥʳʭ ʛʘʣʝʢ ʠ ʛʨʘʚʠʷ ʙʝʣʦʛʦ ʢʚʘʨʮʘ ʠ ʪʝʤʥʦʛʦ ʢʨʝʤʥʠʷ, ʦʙʨʘʟʫʶʱʠʝ ʠʥʦʛʜʘ ʪʦʥʢʠʝ ʣʠʥʟʳ ʠ ʧʨʦ-
ʩʣʦʠ ʛʘʣʝʯʥʠʢʘ ʠ ʛʨʘʚʠʷ. ɺ ʧʝʩʢʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʢʦʥʢʨʝʮʠʠ ʦʞʝʣʝʟʥʝʥʥʦʛʦ ʧʝʩʯʘʥʠʢʘ ʜʦ 10 ʩʤ ʚ 
ʜʠʘʤʝʪʨʝ. ʄʦʱʥʦʩʪʴ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʦʢʦʣʦ 8 ʤ. ɺʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʦʪʣʦʞʝʥʠʷ ʢʘʦʣʠʥʠʩʪʦʛʦ ʛʦʨʠ-
ʟʦʥʪʘ ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʥʷʶʪʩʷ ʤʦʥɦʦʡ ʫʛʣʝʥʦʩʥʦʡ ʪʦʣʱʝʡ ʛʣʠʥ ʠ ʧʝʩʢʦʚ. ʊʦʣʴʢʦ ʚ ʨʘʡʦʥʝ ʗʡ-
ʩʘʥʩʢʦʛʦ ʙʫʨʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʵʪʘ ʛʨʘʥʠʮʘ ʜʦʚʦʣʴʥʦ ʨʝʟʢʘʷ ʠ ʫʛʣʝʥʦʩʥʳʝ ʧʦʨʦʜʳ 
ʣʦʞʘʪʩʷ ʥʘ ʨʘʟʤʳʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʘʦʣʠʥʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʠʤʝʷ ʚ ʦʩʥʦʚʘʥʠʠ ʩʣʦʡ (ʤʦʱʥʦ-
ʩʪʴʶ ʜʦ 8 ʤ) ʙʝʣʳʭ ʢʚʘʨʮʝʚʳʭ ʧʝʩʢʦʚ ʩ ʛʨʘʚʠʝʤ ʠ ʛʘʣʴʢʦʡ ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ ʠ ʢʚʘʨʮʘ. ɻʘʣʝʯ-
ʥʠʢ ʟʘʣʝʛʘʝʪ ʚ ʚʠʜʝ ʣʠʥʟ, ʪʦ ʚʳʢʣʠʥʠʚʘʷʩʴ ʥʘ ʢʦʨʦʪʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ, ʪʦ ʩʥʦʚʘ ʧʦʷʚʣʷʷʩʴ ʥʘ ʪʦʤ 
ʞʝ ʫʨʦʚʥʝ. ʕʪʦ ʫʛʣʝʥʦʩʥʘʷ ʪʦʣʱʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠʤʝʥʦʚʘʣʘʩʴ çʩʚʠʪʦʡ 
ɼʞʝʥʠʰʝʢè. ʆʪʣʦʞʝʥʠʷ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʚʦʣʴʥʦ ʦʜʥʦʦʙʨʘʟʥʦʡ ʩʝʨʠʝʡ ʞʠʨʥʳʭ ʠʣʠ ʧʳʣʝʚʘ-
ʪʳʭ, ʘʣʝʚʨʠʪʠʩʪʳʭ ʛʣʠʥ ʩʚʝʪʣʦ-ʩʝʨʦʡ, ʩʝʨʦʚʘʪʦ-ʞʝʣʪʦʡ, ʨʝʞʝ ʪʝʤʥʦ-ʩʝʨʦʡ ʠ ʯʝʨʥʦʡ ʦʢʨʘʩʢʠ. 
ɻʣʠʥʘʤ ʦʙʳʯʥʦ ʧʦʜʯʠʥʝʥʳ ʥʝʯʝʪʢʦ ʚʳʜʝʣʷʶʱʠʝʩʷ ʧʨʦʩʣʦʠ ʪʦʥʢʦ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ ʠ 
ʘʣʝʚʨʠʪʦʚ. ʄʝʩʪʘʤʠ ʧʦʩʣʝʜʥʠʝ ʚ ʨʘʟʨʝʟʝ ʧʨʝʦʙʣʘʜʘʶʪ, ʘ ʛʣʠʥʳ ʟʘʥʠʤʘʶʪ ʧʦʜʯʠʥʝʥʥʦʝ ʧʦʣʦʞʝ-
ʥʠʝ. 
ɼʣʷ ʚʩʝʡ ʪʦʣʱʠ ʭʘʨʘʢʪʝʨʥʘ ʯʘʩʪʘʷ ʩʤʝʥʘ ʧʦʨʦʜ, ʢʘʢ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʦʪʣʦʞʝʥʠʷʭ çʩʚʠʪʳ ɼʞʝʥʠʰʝʢè ʦʙʳʯʥʦ ʩʦʜʝʨʞʘʪʩʷ ʦʙʠʣʥɹʳʝ ʦʙʫʛʣʠʚʰʠʝʩʷ 
ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʠ ʝʝ ʧʦʩʪʦʷʥʥʳʤ ʩʦʩʪʘʚʥʳʤ ʯʣʝʥʦʤ ʷʚʣʷʶʪʩʷ ʧʨʦʩʣʦʠ ʠ ʧʣʘʩʪʳ ʙʫʨʦʛʦ 
ʫʛʣʷ, ʜʦʩʪʠʛʘʶʱʠʝ ʚ ʨʘʡʦʥʝ ʗʡʩʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʦʱʥʦʩʪʠ ʦʪ 0,6 ʜʦ 2 ʤ. ʂʘʢ ʜʣʷ ʧʝʩ-
ʯʘʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʛʣʠʥʠʩʪʳʭ ʧʘʯʝʢ ʵʪʦʡ ʩʚʠʪʳ ʭʘʨʘʢʪʝʨʥʘ ʟʘʛʠʧʩʦʚʘʥʥʦʩʪʴ (ʤʝʣʢʠʝ ʛʥʝʟʜʘ ʤʝʣ-
ʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʛʠʧʩʘ ʠ ʢʨʫʧʥʳʝ ʛʠʧʩʦʚʳʝ ʩʨʦʩʪʢʠ). ɺ ʛʣʠʥʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʢʦʥʢʨʝʮʠʠ, 
ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʘʛʨʝʛʘʪʳ ʠ ʨʝʜʢʦʨʘʩʩʝʷʥʥʳʝ ʤʝʣʢʠʝ ʢʨʠʩʪʘʣʣʳ ʧʠʨʠʪʘ. ɺ ʧʨʦʩʣʦʷʭ ʠ 
ʧʣʘʩʪʘʭ ʙʫʨʦʛʦ ʫʛʣʷ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʦʙʣʦʤʢʠ ʦʙʫʛʣʠʚʰʝʡʩʷ, ʥʘʮʝʣʦ ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʦʡ 
ʜʨʝʚʝʩʠʥʳ. ɺ ʧʝʩʯʘʥʠʢʘʭ ʠ ʧʝʩʯʘʥʠʩʪʳʭ ʛʣʠʥʘʭ ʩʦʜʝʨʞʘʪʩʷ ʪʦʥʢʠʝ ʦʞʝʣʝʟʥʝʥʥʳʝ ʧʨʦʧʣʘʩʪʢʠ ʠ 
ʤʝʣʢʠʝ ʞʝʣʝʟʠʩʪʳʝ ʢʦʥʢʨʝʮʠʠ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ çʩʚʠʪʳ ɼʞʝʥʠʰʝʢè ʚ ʧʨʝʜʝʣʘʭ ʊʨʦʠʮʢʦ-
ɺʦʟʥʝʩʝʥʩʢʦʡ ʤʫʣʴʜʳ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 200 ʤ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 
ʚʤʝʩʪʝ ʩ ʢʘʦʣʠʥʠʟʠʨʦʚʘʥʥʳʤ ʛʦʨʠʟʦʥʪʦʤ, ʧʦ ʊ. ʂ. ʉʘʜʦʚʥʠʢʦʚʦʡ, ʩʦʩʪʘʚʣʷʝʪ 230 ʤ ʠ ʚ ʩʝʚʝʨʦ-
ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʢʨʘʱʘʝʪʩʷ. 
ɺ ʧʨʝʜʝʣʘʭ ʃʝʤʝʟʠʥʩʢʦ-ʊʶʣʴʛʘʥʩʢʦʡ ʧʦʜʟʦʥʳ (ʚʦʩʪʦʯʥʘʷ ʧʦʣʦʚʠʥʘ ʧʣʦʱʘʜʠ) ʦʪʣʦʞʝʥʠʷ 

ʠʣʝʮʢʦʡ ʩʚʠʪʳ ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʜʚʫʭ ʫʯʘʩʪʢʘʭ ʚ ʚʝʨʭʦʚʴʷʭ ʨʫʯ. ʊʫʟʣʫʢʢʦʣʴ ʠ ʫʯʘʩʪʢʝ ʫ ʶʛʦ-
ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ʧʣʦʱʘʜʠ. 
ʆʪʣʦʞʝʥʠʷ ʠʣʝʮʢʦʡ ʩʚʠʪʳ ʚ ʚʝʨʭʦʚʴʷʭ ʨʫʯʴʷ ʊʫʟʣʫʢʢʦʣʴ ʚʳʧʦʣʥʷʶʪ ʢʘʨʩʪʦʚʳʝ ʧʨʦʩʘʜʢʠ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʢʘʤʠ ʠ ʛʣʠʥʘʤʠ, ʠʥʦʛʜʘ ʚ ʨʘʟʨʝʟʝ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʥʢʠʝ ʩʣʦʡʢʠ ʙʫʨʦʛʦ ʫʛʣʷ. 
ʇʝʩʢʠ ʢʚʘʨʮʝʚʳʝ, ʛʣʠʥʠʩʪʳʝ, ʠʥʦʛʜʘ çʢʘʦʣʠʥʠʩʪʳʝè ï ʩʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ ʙʝʣʦʡ ʠʣʠ 
ʩʚʝʪʣʦ-ʩʝʨʦʡ ʢʘʦʣʠʥʦʚʦʡ ʛʣʠʥʦʡ. ɻʣʠʥʳ ʞʠʨʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʛʠʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʠʥʠʪʦʚʳʝ, 
ʯʘʩʪʦ ʧʝʩʯʘʥʠʩʪʳʝ, ʠʥʦʛʜʘ ʫʛʣʠʩʪʳʝ ʯʝʨʥʳʝ, ʚ ʦʪʜʝʣʥɹʳʭ ʧʨʦʩʣʦʷʭ ʦʢʨʘʰʝʥʳ ʚ ʞʝʣʪʦ-ʙʫʨʳʝ 
ʪʦʥʘ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʧʦ ʜʘʥʥʳʤ ʩʢʚʘʞʠʥʳ ʂɻʂ, ʧʨʦʡʜʝʥʥʦʡ ʧʨʠ ɻɼʇ-200 ʧʨʝʚʳʰʘʝʪ 
80 ʤ (ʩʢʚʘʞʠʥʘ ʠʟ ʦʪʣʦʞʝʥʠʡ ʥʝ ʚʳh ʣʘ). 
ɺ ʦʙʨʘʟʮʘʭ ʠʟ ʰʥʝʢʦʚʦʡ ʩʢʚʘʞʠʥʳ ɽ. ɼ. ʆʨʣʦʚʦʡ [10] ʚʳʜʝʣʝʥ ʙʝʜʥʳʡ ʉʇʂ, ʧʦʟʚʦʣʷʶʱʠʡ 
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ʛʦʚʦʨʠʪʴ ʪʦʣʴʢʦ ʦ ʶʨʩʢʦʤ ʚʦʟʨʘʩʪʝ ʧʦʨʦʜ. ʋʯʠʪʳʚʘʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʦʪʣʦʞʝʥʠʡ ʠ 
ʣʠʪʦʣʦʛʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʩ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠʣʝʮʢʦʡ ʩʚʠʪʳ 
ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʧʨʠʥʠʤʘʝʪʩʷ ʙʘʡʦʩïʙʘʪʩʢʠʤ. 
ɸʥʘʣʦʛʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʠ ʫ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ʣʠʩʪʘ. ʉʪʨʫʢʪʫʨʥʦ ʦʥʠ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʝʚʝʨʥʦʤʫ ʦʢʦʥʯʘʥʠʶ ʇʦʣʪʘʚʩʢʦʡ ʤʫʣʴʜʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭ-
ʩʪʘʥʘ. 
ʈʘʟʣʠʯʥʦʝ ʩʪʨʦʝʥʠʝ ʠʣʝʮʢʦʡ ʩʚʠʪʳ ʠ ʨʘʟʥʘʷ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨ-

ʥʳʤ ʧʨʦʩʝʜʘʥʠʝʤ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʤʫʣʴʜ, ʩʚʷʟʘʥʥʦʝ ʩ ʥʘʣʠʯʠʝʤ ʚ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʩʦʣʷʥʳʭ ʢʫ-
ʧʦʣʦʚ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʨʘʩʪʚʦʨʠʤʳʭ ʧʦʨʦʜ (ʩʦʣʝʡ, ʛʠʧʩʦʚ, ʛʣʠʥ ʠ ʘʣʝʚʨʦʣʠʪʦʚ). ɺʦʟʤʦʞʥʦ, ʯʪʦ 
ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʪʨʝʟʢʘʭ ʚʨʝʤʝʥʠ ʨʘʩʪʚʦʨʝʥʠʝ ʩʫʣʴʬʘʪʥʦ-ʛʘʣʦʛʝʥʥʳʭ ʧʦʨʦʜ ʢʦʤʧʝʥʩʠʨʦʚʘ-
ʣʦʩʴ ʷʚʣʝʥʠʷʤʠ ʛʠʧʩʦʚʦʡ ʪʝʢʪʦʥʠʢʠ (ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʟʘ ʩʯʝʪ ʛʠʜʨʘʪʘʮʠʠ ʘʥʛʠʜʨʠʪʦʚ). ʇʨʠ 
ʵʪʦʤ ʦʪʣʦʞʝʥʠʷ ʦʩʘʜʢʦʚ ʣʠʙʦ ʧʨʝʢʨʘʱʘʣʦʩʴ, ʣʠʙʦ ʦʥʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʯʘ-
ʩʪʠʯʥʦ ʨʘʟʤʳʪʳ. ʕʪʠʤ ʤʦʞʥʦ ʦʙʲ̫ ʩʥʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʙʘʪʩʢʠʭ ʉʇʂ ʚ ʦʪʣʦʞʝʥʠʷʭ ʠʣʝʮʢʦʡ ʩʚʠʪʳ 
ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʧʦʩʣʦʡʥʦʝ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʝ ʦʧʨʦʙʦʚʘʥʠʝ. 
ʊʝʨʨʠʛʝʥʥʘʷ ʪʦʣʱʘ (J2t) ʚʜrʝʣʷʝʪʩʷ ʚ ʦʙʲʝʤʝ ʢʝʣʣʦʚʝʡʩʢʦʛʦ ʷʨʫʩʘ. ʅʘ ʠʟʫʯʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʀʣʝʮʢʩʢʦʡ ʧʦʜʟʦʥʳ, ʛʜʝ ʝʝ ʦʪʣʦʞʝʥʠʷ ʫʯʘʩʪʚʫʶʪ ʚ ʩʪʨʦʝʥʠʠ 
ʉʦʚʝʪʩʢʦʡ, ʍʘʨʴʢʦʚʩʢʦʡ, ʊʨʦʠʮʢʦ-ɺʦʟʥʝʩʝʥʦʚʩʢʦʡ ʤʫʣʴʜ ʠ ʋʪʚʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ. ɺ ʧʨʝʜʝʣʘʭ 
ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ ʦʪʣʦʞʝʥʠʷ ʪʦʣʱʠ ʚʳʜʝʣʷʶʪʩʷ ʚ ʚʠʜʝ ʫʟʢʦʡ ʧʦʣʦʩʳ ʚ ʟʘʧʘʜʥʦʡ ʝʝ ʯʘʩʪʠ. ɺ 
ʦʩʪʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʦʪʣʦʞʝʥʠʷ ʪʝʨʨʠʛʝʥʥʦʡ ʪʦʣʱʠ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʢʘʟʘʥʳ ʚ 
ʤʘʩʰʪʘʙʝ ʢʘʨʪʳ ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʧʝʩʯʘʥʠʢʦʚʦʡ ʠ ʬʦʩʬʦʨʠʪʦ-ʧʝʩʯʘʥʠʢʦʚʦʡ 
ʪʦʣʱ. 
ʆʪʣʦʞʝʥʠʷ ʪʝʨʨʠʛʝʥʥʦʡ ʪʦʣʱʠ ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ. 

ʆʥʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʧʦʨʦʜʘʭ ʠʣʝʮʢʦʡ ʩʚʠʪʳ. ʂʦʥʪʘʢʪ ʤʝʞʜʫ ʥʠʤʠ 
ʚʩʢʨʳʪ ʢʦʣʦʥʢʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ˉ 13 ʠ 14 [9] (ˉ 10 ʠ 13 ʥʘ ʢʘʨʪʝ). ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʥ ʯʝʪʢʦ 
ʬʠʢʩʠʨʫʝʪʩʷ ʦʯʝʥʴ ʨʝʟʢʦʡ ʩʤʝʥʦʡ ʦʢʨʘʩʢʠ ʧʦʨʦʜ: ʥʘ ʪʝʤʥʦ-ʩʝʨʳʝ, ʧʦʯʪʠ ʯʝʨʥʳʝ ʛʣʠʥʳ ʠʣʝʮʢʦʡ 
ʩʚʠʪʳ, ʩ ʨʘʟʤʳʚʦʤ ʣʦʞʘʪʩʷ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʘʣʝʚʨʦʣʠʪʳ ʪʝʨʨʠʛʝʥʥʦʡ ʪʦʣʱʠ. ʇʦʤʠʤʦ ʫʢʘʟʘʥʥʳʭ 
ʩʢʚʘʞʠʥ, ʧʦʨʦʜʳ ʢʝʣʣʦʚʝʷ ʚʩʢʨʳʪʳ ʩʝʨʠʝʡ ʰʫʨʬʦʚ ʥʘ ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ. 
ʀʟʫʯʝʥʳ ʦʥʠ ʪʘʢʞʝ ʧʦ ʵʣʶʚʠʘʣʴʥʳʤ ʚʳʩʳʧʢʘʤ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨʫʯ. ʂʦʣʪʫʙʘʡ. ɺʩʢʨʳʚʘʶʪʩʷ 
ʦʥʠ ʠ ʩʢʚʘʞʠʥʘʤʠ ʂɻʂ, ʧʨʦʡʜʝʥʥʳʤʠ ʧʨʠ ɻɼʇ-200. 
ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʉʦʚʝʪʩʢʦʡ ʩʠʥʢʣʠʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ (ʩʢʚʘʞʠʥʘ 14) ʦʪʣʦʞʝʥʠʷ ʪʦʣʱʠ 

ʢʝʣʣʦʚʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʩʪʦʷʪ ʠʟ ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʛʣʠʥ ʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʙʣʠʞʝ ʢ ʢʨʳʣʴʷʤ 
ʜʝʧʨʝʩʩʠʠ (ʩʢʚʘʞʠʥʘ 13) ʨʘʟʨʝʟ ʧʦʩʪʝʧʝʥʥʦ ʛʨʫʙʝʝʪ ï ʠʩʯʝʟʘʶʪ ʧʝʣʠʪʦʚʳʝ ʨʘʟʥʦʩʪʠ ʧʦʨʦʜ: ʠ, 
ʥʘʢʦʥʝʮ, ʥʘ ʢʨʳʣʴʷʭ ʤʫʣʴʜʳ ʩʨʝʜʠ ʘʣʝʚʨʦʣʠʪʦʚ ʥʘʯʠʥʘʁ ʪ ʚʩʪʨʝʯʘʪʴʩʷ ʧʨʦʧʣʘʩʪʢʠ ʪʦʥʢʦ-
ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ. 
ʇʝʩʯʘʥʠʢʠ ʪʦʣʱʠ ʩʝʨʦ-ʞʝʣʪʳʝ, ʞʝʣʪʳʝ, ʪʦʥʢʦ-, ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʧʦʣʠʤʠʢʪʦʚʳʝ, ʩʣʘʙʦ ʩʣʶ-

ʜʠʩʪʳʝ, ʩʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ, ʩ ʢʦʥʢʨʝʮʠʷʤʠ ʩʠʜʝʨʠʪʘ ʠ ʞʝʣʚʘʢʘʤʠ ʬʦʩʬʦʨʠʪʦʚ. ʂʦʥʢʨʝ-
ʮʠʠ ʩʠʜʝʨʠʪʘ ʥʝʙʦʣʴʰʠʝ ʧʦ ʨʘʟʤʝʨʘʤ (ʜʦ 7 ʩʤ ʚ ʜʠʘʤʝʪʨʝ), ʢʘʨʘʚʘʝʚʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʧʦʢʨʪrʳ 
ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʡ ʛʠʜʨʦʛʝʪʠʪʦʚʦʡ ʢʦʨʦʯʢʦʡ. ʏʘʩʪʦ ʚ ʧʝʩʯʘʥʠʢʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʪʘʪʢʠ ʘʤʤʦʥʠ-
ʪʦʚ. ʄʦʱʥʦʩʪʴ ʧʨʦʩʣʦʝʚ ʧʝʩʯʘʥʠʢʦʚ ʜʦʩʪʠʛʘʝʪ 40 ʩʤ. 
ɸʣʝʚʨʦʣʠʪʳ ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʘʪʦ- ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, ʥʘ 

ʢʨʳʣʴʷʭ ʤʫʣʴʜʳ ï ʩʠʣʴʥʦ ʧʝʩʯʘʥʠʩʪʳʝ, ʚ ʝʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ï ʛʣʠʥʠʩʪʳʝ. ɺ ʨʘʟʣʠʯʥʦʡ ʩʪʝ-
ʧʝʥʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, ʚʧʣʦʪʴ ʜʦ ʧʝʨʝʭʦʜʘ ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʷʭ ʚ ʘʣʝʚʨʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ. 
ʇʦʨʦʜʳ ʩʣʦʠʩʪʳʝ, ʩʣʦʠʩʪʦʩʪʴ ʪʦʥʢʘʷ, ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ: ʧʦʜʯʝʨʢʥʫʪʘ ʦʥʘ, ʯʘʱʝ ʚʩʝʛʦ, ʨʘʟʣʠʯʥʳʤ 
ʮʚʝʪʦʤ ʩʦʩʝʜʥʠʭ ʩʣʦʡʢʦʚ. ɸʣʝʚʨʦʣʠʪʳ ʪʨʝʱʠʥʦʚʘʪʳʝ, ʧʦ ʩʪʝʥʢʘʤ ʪʨʝʱʠʥ, ʦʙʳʯʥʦ, ʨʘʟʚʠʪʳ 
ʪʦʥʢʠʝ ʧʣʝʥʦʯʢʠ ʪʝʤʥʦ-ʟʝʣʝʥʳʭ ʞʠʨʥʳʭ ʛʣʠʥ. ʆʪʜʝʣʴʥʳʝ ʧʨʦʩʣʦʠ ʘʣʝʚʨʦʣʠʪʦʚ ʩʦʜʝʨʞʘʪ ʤʥʦ-
ʛʦʯʠʩʣʝʥʥʳʝ ʷʜʨʘ ʧʝʣʝʮʠʧʦʜ ʠ ʦʙʣʦʤʢʠ ʠʭ ʩʪʚʦʨʦʢ. ʄʦʱʥʦʩʪʴ ʧʨʦʩʣʦʝʚ ʠ ʧʣʘʩʪʦʚ ʘʣʝʚʨʦʣʠʪʦʚ 
ʦʪ ʜʦʣʝʡ ʩʘʥʪʠʤʝʪʨʘ ʜʦ 18,5 ʤ. 
ɻʣʠʥʳ ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʠʥʦʛʜʘ ʧʦʯʪʠ ʙʝʣʳʝ, ʘʨʛʠʣʣʠʪʦʧʦʜʦʙʥʳʝ, ʦʯʝʥʴ ʩʣʘʙʦ ʘʣʝʚʨʠʪʠʩʪʳʝ, 

ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, ʥʝʩʣʦʠʩʪʳʝ ʩ ʨʝʜʢʠʤʠ ʦʪʧʝʯʘʪʢʘʤʠ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ. ʄʦʱʥʦʩʪʴ ʧʨʦʩʣʦʝʚ 
ʛʣʠʥ ʜʦʩʪʠʛʘʝʪ 50 ʩʤ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʪʝʨʨʠʛʝʥʥʦʡ ʪʦʣʱʠ ʚ ʧʨʝʜʝʣʘʭ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 28 ʤ 

ʚ ʝʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʜʦ 19,7 ʤ ï ʥʘ ʩʝʚʝʨʥʦʤ ʢʨʳʣʝ. 
ɸʥʘʣʦʛʠʯʥʦʝ ʩʪʨʦʝʥʠʝ ʠʤʝʶʪ ʦʪʣʦʞʝʥʠʷ ʪʝʨʨʠʛʝʥʥʦʡ ʪʦʣʱʠ ʠ ʚ ʦʩʪʘʣʴʥʳʭ ʩʠʥʢʣʠʥʘʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ, ʛʜʝ ʠʭ ʤʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 6ï15 ʤ. 
ʂʝʣʣʦʚʝʡʩʢʠʡ ʚʦʟʨʘʩʪ ʦʧʠʩʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʭʦʜʢʘʤʠ ʘʤʤʦʥʠʪʦʚ (ʦʧʨʝ-

ʜʝʣʝʥʠʷ ɺ. ʇ. ʅʠʢʦʣʘʝʚʦʡ) ï Kosmoceras castor (Reinece), Quenstedticeras lamberti (Sow.), 
Q. involutus Troizk. ʠ ʫʩʪʨʠʮʳ Gryphaea dilatata Sow. ʇʨʘʚʜʘ, ʧʦʩʣʝʜʥʷʷ ʠʤʝʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ 
ʜʠʘʧʘʟʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ï ʦʪ ʩʨʝʜʥʝʛʦ ʢʝʣʣʦʚʝʷ ʜʦ ʥʠʞʥʝʛʦ ʦʢʩʬʦʨʜʘ. 
ʍʦʨʦʰʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʢʝʣʣʦʚʝʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ. ɺ 

ʦʙʨʘʟʮʘʭ ʠʟ ʩʢʚʘʞʠʥ ɽ. ɼ. ʆʨʭʦʚʦʡ [9] ʚʳʜʝʣʝʥ ʉʇʂ, ʘʥʘʣʦʛʠʯʥʳʡ ʠʟʫʯʝʥʥʦʤʫ ʝʡ ʢʦʤʧʣʝʢʩʫ 
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ʠʟ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ ʢʝʣʣʦʚʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʇʦʚʦʣʞʴʷ. 

ʉʈɽɼʅʀʁ ʀ ɺɽʈʍʅʀʁ ʆʊɼɽʃʓ 

ʊʝʨʨʠʛʝʥʥʘʷ, ʧʝʩʯʘʥʠʢʦʚʘʷ ʠ ʬʦʩʬʦʨʠʪʦ-ʧʝʩʯʘʥʠʢʦʚʘʷ ʪʦʣʱʠ ʦʙʲ-
ʝʜʠʥʝʥʥʳʝ (J2ô3tøfp) ʚʳʜʝʣʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ (ʤʫʣʴʜ ʧʨʦʩʝʜʘʥʠʷ) ʚ 
ʧʨʝʜʝʣʘʭ ʀʣʝʢʩʢʦʡ ʧʦʜʟʦʥʳ ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʉʌʮɿ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʚʳʟʚʘ-
ʥʘ ʪʝʭʥʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʴʶ ʧʦʢʘʟʘ ʤʘʣʦʤʦʱʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚ ʤʘʩʰʪʘ-
ʙʝ ʢʘʨʪʳ. ɺ ʦʙʱʝʤ ʚʠʜʝ ʦʪʣʦʞʝʥʠʷ ʦʙʲʝʜʠʥʝʥʥʳʭ ʪʦʣʱ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, 
ʧʝʩʯʘʥʠʢʘʤʠ, ʧʝʩʢʘʤʠ, ʧʨʦʩʣʦʷʤʠ ʞʝʣʚʘʢʦʚʳʭ ʬʦʩʬʦʨʠʪʦʚ ʤʦʱʥʦʩʪʴʶ 20ï45 ʤ. ɹʦʣʝʝ ʜʝʪʘʣʴ-
ʥʦʝ ʦʧʠʩʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʜʘʥʦ ʧʨʠ ʦʧʠʩʘʥʠʠ ʩʘʤʠʭ ʪʦʣʱ. 
ʊʝʨʨʠʛʝʥʥʘʷ, ʧʝʩʯʘʥʠʢʦʚʘʷ ʠ ʬʦʩʬʦʨʠʪʦ-ʧʝʩʯʘʥʠʢʦʚʘʷ ʪʦʣʱʠ ʥʝ-

ʨʘʩʯʣʝʥʝʥʥʳʤʠ (J2ô3tôfp) ʬʨʘʛʤʝʥʪʘʨʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʃʝʤʝʟʠʥʩʢʦ-ʊʶʣʴʛʘʥʩʢʦʡ ʧʦʜ-
ʟʦʥʝ ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʉʌʮɿ (ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ). ɺʳʜʝʣʷʶʪʩʷ ʦʥʠ ʥʘ ʜʚʫʭ ʫʯʘʩʪ-
ʢʘʭ: ʚʦʩʪʦʯʥʝʝ ʦʟ. ʂʦʩʢʦʣʴ ʠ ʫ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʧʣʦʱʘʜʠ. 
ɺ ʨʘʡʦʥʝ ʦʟ. ʂʦʩʢʦʣʴ ʤʦʨʩʢʠʝ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʪʦʣʱ ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʨʝʜʢʠʤ ʚʳ-

ʩʳʧʢʘʤ ʠʟʚʝʩʪʥʷʢʦʚ ʨʘʢʫʰʝʯʥʠʢʦʚ ʠ ʨʦʩʪʨʦʚ ʙʝʣʝʤʥʠʪʦʚ. ʀʟʫʯʝʥʳ ʦʥʠ ʰʫʨʬʘʤʠ ʠ ʰʥʝʢʦʚʳʤʠ 
ʩʢʚʘʞʠʥʘʤʠ [10]. ɺ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʚʳʜʝʣʷʝʪʩʷ ʙʘʟʘʣʴʥʳʡ ʩʣʦʡ ʛʘʣʝʯʥʠʢʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 
ʦʙʣʦʤʢʦʚ ʢʚʘʨʮʘ, ʢʨʝʤʥʝʡ ʠ ʢʚʘʨʮʠʪʘ. ɿʘʧʦʣʥʠʪʝʣʝʤ ʷʚʣʝ̫ʪʩʷ ʛʣʠʥʠʩʪʦʝ ʚʝʱʝʩʪʚʦ ʩʚʝʪʣʦ-
ʩʝʨʦʛʦ ʮʚʝʪʘ, ʢʘʦʣʠʥʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ɻʘʣʝʯʥʠʢʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʧʝʩʯʘʥʠʢʘʤʠ ʞʝʣʪʦ-ʙʫʨʳʤʠ, 
ʦʭʨʠʩʪʳʤʠ ï ʩʠʣʴʥʦ ʦʞʝʣʝʟʥʝʥʥʳʤʠ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʦʩʪʨʘʤʠ ʙʝʣʝʤʥʠ-
ʪʦʚ, ʩ ʣʠʥʟʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ-ʨʘʢʫʰʝʯʥʠʢʦʚ. ʄʘʢʨʦʬʘʫʥʘ ʨʘʟʨʝʟʘ ʥʝ ʦʧʨʝʜʝʣʝʥʘ. ɽ. ɼ. ʆʨʣʦʚʦʡ ʚ 
ʦʙʨʘʟʮʝ ʠʟ ʦʩʥʦʚʘʥʠʷ ʨʘʟʨʝʟʘ ʚʳʜʝʣʝʥ ʉʇʂ ʧʣʦʭʦʡ ʩʦʭʨʘʥʥʦʩʪʠ. ʂʦʤʧʣʝʢʩ ʧʦʟʚʦʣʷʝʪ ʫʩʣʦʚʥʦ 
ʦʪʥʝʩʪʠ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʢ ʢʝʣʣʦʚʝʡʩʢʦʤʫ ʷʨʫʩʫ. ʋʯʠʪʳʚʘʷ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠ-
ʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʨʘʟʨʝʟʘ (20ï30 ʤ) ʠ ʝʛʦ ʩʣʘʙʫʶ ʠʟʫʯʝʥʥʦʩʪʴ, ʦʪʩʫʪʩʪʚʠʝ ʦʪʣʦʞʝʥʠʡ ʣʠʪʦʣʦ-
ʛʠʯʝʩʢʠ ʩʭʦʜʥʳʭ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʪʠʪʦʥʩʢʦʛʦ ʷʨʫʩʘ, ʚʦʟʨʘʩʪ ʦʧʠʩʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʤʠ 
ʫʩʣʦʚʥʦ ʧʨʠʥʠʤʘʝʪʩʷ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʶʨʩʢʠʤ (ʢʝʣʣʦʚʝʡʩʢʦïʢʠʤʝʨʠʜʞʩʢʠʤ). 
ʆʪʣʦʞʝʥʠʷ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʪʦʣʱ ʫ ʶʞʥʦʡ ʨʘʤʢʠ ʣʠʩʪʘ ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʜʘʥʥʳʤ 

ʊ. ʂ. ʉʘʜʦʚʥʠʢʦʚʦʡ. ʉʪʨʫʢʪʫʨʥʦ ʦʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʝʚʝʨʥʦʤʫ ʦʢʦʥʯʘʥʠʶ ʇʦʣʪʘʚʩʢʦʡ ʤʫʣʴʜʳ. 
ʆʪʣʦʞʝʥʠʷ ʪʦʣʱ ʧʝʨʝʢʨʳʪʳ ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʢʚʘʨʪʝʨʘ. ʇʦ ʜʘʥʥʳʤ 
ɹ. ʌ. ɼʘʥʠʣʠʥʘ, ʚʩʢʨʳʚʰʝʛʦ ʠʭ ʝʜʠʥʠʯʥʳʤʠ ʰʥʝʢʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ, ʦʪʣʦʞʝʥʠʷ ʩʦʩʪʦ̫ ʪ ʠʟ 
ʛʣʠʥ ʧʝʩʯʘʥʠʩʪʳʭ, ʧʝʩʢʦʚ ʛʣʠʥʠʩʪʳʭ, ʤʝʨʛʝʣʠʩʪʳʭ ʛʣʠʥ ʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ, ʦʞʝʣʝʟʥʝʥʥʳʭ ʧʝʩ-
ʢʦʚ ʩ ʣʠʥʟʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ-ʨʘʢʫʰʝʯʥʠʢʦʚ. ʇʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʦʪʤʝʯʘʶʪʩʷ ʞʝʣʚʘʢʠ ʬʦʩʬʦʨʠʪʦʚ. 
ʇʦʨʦʜʳ ʫʯʘʩʪʢʘ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠ ʥʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ. ɹ. ʌ. ɼʘʥʠʣʠʥʳʤ ʦʥʠ ʦʪʥʝʩʝʥʳ ʢ 

ʧʦʟʜʥʝʶʨʩʢʠʤ ʥʝʨʘʩʯʣʝʥʝʥʥʳʤ, ʊ. ʂ. ʉʘʜʦʚʥʠʢʦʚʦʡ ï ʢ ʢʝʣʣʦʚʝʡïʢʠʤʝʨʠʜʞʩʢʠʤ. 
ʅʘʤʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ (ʧʦ ʦʧʠʩʘʥʠʷʤ ɼʘʥʠʣʠʥʘ) ʦʪʣʦʞʝʥʠʡ ʩ ʦʪʣʦ-

ʞʝʥʠʷʤʠ ʨʘʡʦʥʘ, ʚʦʟʨʘʩʪ ʠʭ ʧʨʠʥʠʤʘʝʪʩʷ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʶʨʩʢʠʤ (ʢʝʣʣʦʚʝʡïʢʠʤʝʨʠʜʞʩʢʠʤ). 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ʦʧʠʩʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ʫʯʘʩʪʢʘ ʜʦʩʪʠʛʘʝʪ 30 ʤ. 

ɺɽʈʍʅʀʁ ʆʊɼɽʃ 

ʇʝʩʯʘʥʠʢʦʚʘʷ ʪʦʣʱʘ (J3p) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʀʣʝʢʩʢʦʡ ʧʦʜʟʦʥʝ ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʦʡ 
ʉʌʮɿ, ʛʜʝ ʫʯʘʩʪʚʫʝʪ ʚ ʩʪʨʦʝʥʠʠ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ (ʤʫʣʴʜ ʧʨʦʩʝʜʘʥʠʷ). ɺ ʧʨʝʜʝʣʘʭ 
ʍʘʨʴʢʦʚʩʢʦʡ, ʊʨʦʠʮʢʦ-ɺʦʟʥʝʩʝʥʦʚʩʢʦʡ ʤʫʣʴʜ ʠ ʋʪʚʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ ʠʟ-ʟʘ ʪʨʫʜʥʦʩʪʠ ʠʟʦʙ-
ʨʘʞʝʥʠʷ ʦʪʣʦʞʝʥʠʷ ʪʦʣʱʠ ʧʦʢʘʟʘʥʳ ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʩ ʪʝʨʨʠʛʝʥʥʦʡ ʠ ʬʦʩʬʦʨʠʪʦ-ʧʝʩʯʘʥʠʢʦʚʦʡ 
ʪʦʣʱʘʤʠ. ʃʫʯʰʝ ʚʩʝʛʦ ʦʪʣʦʞʝʥʠʷ ʧʝʩʯʘʥʠʢʦʚʦʡ ʪʦʣʱʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚ ʧʨʝʜʝʣʘʭ ʉʦʚʝʪ-
ʩʢʦʡ ʤʫʣʴʜʳ. ɿʜʝʩʴ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʨʫʢʪʫʨʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ 14 ʠ 13 (ˉ 13 ʠ 10 ʥʘ ʢʘʨʪʝ), 
ʬʨʘʛʤʝʥʪʘʨʥʦ ʚʩʢʨʳʪʳ ʨʷʜʦʤ ʰʫʨʬʦʚ ʠ ʦʙʩʣʝʜʦʚʘʥʳ ʚ ʵʣʶʚʠʘʣʴʥʳʭ ʚʳʩʳʧʢʘʭ [10], ʚʩʢʨʳʪʳ 
ʩʢʚʘʞʠʥʘʤʠ ʂɻʂ, ʧʨʦʡʜʝʥʥʳʤʠ ʧʨʠ ɻɼʇ. 
ʆʪʣʦʞʝʥʠʷ ʧʝʩʯʘʥʠʢʦʚʦʡ ʪʦʣʱʠ ʧʦ ʜʘʥʥʳʤ ʩʪʨʫʢʪʫʨʥʳʭ ʩʢʚʘʞʠʥ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʦʪ-

ʣʦʞʝʥʠʷʭ ʪʝʨʨʠʛʝʥʥʦʡ ʪʦʣʱʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʣʝʚʨʠʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ 
ʜʦʚʦʣʴʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʩʣʦʠ ʧʝʩʯʘʥʠʢʦʚ. ʆʜʠʥ ʠʟ ʥʠʭ ʠ ʟʘʣʝʛʘʝʪ ʚ ʩʘʤʳʭ ʥʠʟʘʭ ʷʨʫʩʘ. ʅʘ 
ʢʨʳʣʴʷʭ ʩʪʨʫʢʪʫʨʳ ʤʦʱʥʦʩʪʴ ʩʣʦʝʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʩʘʤʤʠʪʘʤʠ, ʚʦʟʨʘʩʪʘʝʪ ʜʦ 3 ʤ. 
ʇʝʩʯʘʥʠʢʠ, ʚʩʪʨʝʯʝʥʥʳʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ, ʛʣʫʙʦʢʦ ʧʦʛʨʫʞʝʥʥʦʡ ʯʘʩʪʠ ʤʫʣʴʜʳ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʟʫʯʝʥʥʳʭ ʥʘ ʝʝ ʢʨʳʣʴʷʭ. ʇʝʨʚʳʝ ï ʩʚʝʪʣʦ-ʩʝʨʳʝ ʩʦ ʩʣʘʙʳʤ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥ-
ʢʦʤ, ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʩ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʠʤʝʩʴʶ ʘʣʝʚʨʠʪʦʚʳʭ ʯʘʩʪʠʮ, ʧʦʣʠʤʠʢʪʦʚʳʝ, ʩʣʘʙʦ ʩʣʶ-
ʜʠʩʪʳʝ, ʥʝʩʣʦʠʩʪʳʝ. ʆʥʠ ʩʣʘʛʘʶʪ ʧʨʦʩʣʦʠ ʤʦʱʥʦʩʪʴʶ 10ï20 ʩʤ. ʇʝʩʯʘʥʠʢʠ, ʨʘʟʚʠʪʳʝ ʥʘ ʢʨʳ-
ʣʴʷʭ ʩʪʨʫʢʪʫʨʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʩʚʦʝʡ ʦʢʨʘʩʢʦʡ. ʆʢʨʘʩʢʘ ʩʝʨʦ-
ʞʝʣʪʘʷ, ʞʝʣʪʦʚʘʪʦ-ʩʝʨʘʷ, ʧʷʪʥʠʩʪʘʷ ʟʘ ʩʯʝʪ ʙʫʨʳʭ ʧʷʪʝʥ ʠ ʨʘʟʚʦʜʦʚ (ʪʠʧʘ ʧʦʪʝʢʦʚ) ʛʠʜʨʦʦʢʠʩ-
ʣʦʚ ʞʝʣʝʟʘ. ʉʪʨʫʢʪʫʨʘ ʧʦʨʦʜ ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ, ʪʝʢʩʪʫʨʘ ʤʘʩʩʠʚʥʘʷ. ʏʘʩʪʦ ʦʪʤʝʯʘʶʪʩʷ ʤʝʣʢʠʝ 
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ʢʨʠʩʪʘʣʣʳ ʛʠʧʩʘ, ʦʢʘʪʘʥʥʳʝ ʬʦʩʬʦʨʠʪʦʚʳʝ ʩʪʷʞʝʥʠʷ, ʦʙʣʦʤʢʠ ʙʝʣʝʤʥʠʪʦʚ ʠ ʩʪʚʦʨʦʢ ʨʘʢʦʚʠʥ 
ʤʦʣʣʶʩʢʦʚ. ʄʦʱʥʦʩʪʴ ʩʣʦʝʚ ʧʩʘʤʤʠʪʦʚʳʭ ʧʦʨʦʜ ʜʦʩʪʠʛʘʝʪ 3 ʤ. 
ɸʣʝʚʨʦʣʠʪʳ ʠ ʘʣʝʚʨʠʪʳ ʪʝʤʥʦ-ʩʝʨʳʝ, ʠʥʦʛʜʘ ʩ ʝʜʚʘ ʟʘʤʝʪʥʳʤ ʛʨʷʟʥʦ-ʟʝʣʝʥʳʤ ʦʪʪʝʥʢʦʤ, ʚ 

ʪʦʥʢʠʭ ʧʨʦʩʣʦʷʭ ʩʣʘʙʦ ʧʝʩʯʘʥʠʩʪʳʝ, ʩʣʘʙʦ ʩʣʶʜʠʩʪʳʝ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ. ɸʣʝʚʨʦʣʠʪʳ ʩʚʷʟʘʥʳ ʩ 
ʘʣʝʚʨʠʪʘʤʠ ʧʦʩʪʝʧʝʥʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ, ʧʝʨʚʳʝ ʩʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ. ɺ ʧʦʨʦʜʘʭ ʯʘʩʪʦ 
ʚʩʪʨʝʯʘʶʪʩʷ ʤʝʣʢʠʝ ʦʢʘʪʳʰʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʛʣʠʥ, ʙʠʪʘʷ ʨʘʢʫʰʘ, ʦʪʧʝʯʘʪʢʠ ʷʜʝʨ ʧʝʣʝʮʠʧʦʜ. 
ʄʦʱʥʦʩʪʴ ʩʣʦʝʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʣʝʚʨʠʪʘʤʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,1 ʜʦ 7 ʤ. 
ʆʢʩʬʦʨʜʩʢʠʡ ʚʦʟʨʘʩʪ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʘ ʚʳʰʝ, 

ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʙʦʨʦʚ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ (ʦʧʨʝʜʝʣʝʥʠʷ ɺ. ʇ. ʅʠʢʦʣʘʝʚʦʡ 
ʠ ɺ. ɺ. ʄʦʟʛʦʚʦʛʦ [10]). ʕʪʦ ʘʤʤʦʥʠʪ Cardiocoras zenaideo Glov., ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʚʝʨʭʥʝʡ ʟʦ-
ʥʳ ʥʠʞʥʝʛʦ ʦʢʩʬʦʨʜʘ ï ʟʦʥʳ Martelliceras marfelli ʠ Gardioceras zenaidae. ʆʩʪʘʪʢʠ ʘʤʤʦʥʠʪʦʚ 
Amoeloceras cf. alternans (Buch.) ʠ A. ovale (Qu.) ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʚʝʨʭʥʝʦʢʩʬʦʨʜʩʢʠʡ ʚʦʟʨʘʩʪ 
ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. ɹʝʣʝʤʥʠʪʳ Pachyteuthis (Pachyteuthis) panderiana (Orb.), P. (P.) cf. abbrevi-
ate (Mill .) ʠ P. (P.) cf. explanata (Phill.), ʧʦʟʚʦʣʷʶʱʠʝ ʚ ʢʦʤʧʣʝʢʩʝ ʛʦʚʦʨʠʪʴ ʦʙ ʦʢʩʬʦʨʜʩʢʦʤ 
ʚʦʟʨʘʩʪʝ ʩʦʜʝʨʞʘʱʠʭ ʠʭ ʧʦʨʦʜ. 
ʇʦʣʥʘʷ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʧʝʩʯʘʥʠʢʦʚʦʡ ʪʦʣʱʠ ʚ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥʳ  ̄14 ï 16,4 ʤ, 

ʚʩʢʨʪrʘʷ ï ʚ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥʳ ˉ 13 ï 9 ʤ. 
ʆʪʣʦʞʝʥʠʷ ʧʝʩʯʘʥʠʢʦʚʦʡ ʪʦʣʱʠ, ʚʭʦʜʷʱʠʝ ʚ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʦ ʜʘʥʥʳʤ 

ʊ. ʂ. ʉʘʜʦʚʥʠʢʦʚʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʫʨʦ- ʠ ʞʝʣʪʦ-ʩʝʨʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ 
ʯʘʩʪʦ ʧʝʨʝʭʦʜʷʱʠʤʠ ʚ ʧʣʦʪʥʳʝ ʥʝʩʣʦʠʩʪʳʝ ʛʣʠʥʳ. ʄʦʱʥʦʩʪʴ ʠʭ ʩʦʩʪʘʚʣʝ̫ʪ 4ï10 ʤ. 
ʌʦʩʬʦʨʠʪʦ-ʧʝʩʯʘʥʠʢʦʚʘʷ ʪʦʣʱʘ (J3fp) ʚʳʜʝʣʷʝʪʩʷ ʚ ʦʙʲʝʤʝ ʢʠʤʝʨʠʜʞʩʢʦʛʦ ʷʨʫ-

ʩʘ. ʋʯʘʩʪʚʫʝʪ ʚ ʩʪʨʦʝʥʠʠ ʍʘʨʴʢʦʚʩʢʦʡ ʠ ʊʨʦʠʮʢʦ-ɺʦʟʥʝʩʝʥʦʚʩʢʦʡ ʤʫʣʴʜ ʠ ʋʪʚʠʥʩʢʦʡ ʩʠʥʢʣʠ-
ʥʘʣʠ. ɺ ʧʨʝʜʝʣʘʭ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ ʦʪʣʦʞʝʥʠʷ ʪʦʣʱʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʀʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʦʪʦʙʨʘ-
ʞʝʥʠʷ ʚ ʤʘʩʰʪʘʙʝ ʢʘʨʪʳ ʦʪʣʦʞʝʥʠʷ ʪʦʣʱʠ ʧʦʢʘʟʘʥʳ ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʪʝʨʨʠʛʝʥ-
ʥʦʡ ʠ ʧʝʩʯʘʥʠʢʦʚʦʡ ʪʦʣʱ. 
ʆʪʣʦʞʝʥʠʷ ʬʦʩʬʦʨʠʪʦ-ʧʝʩʯʘʥʠʢʦʚʦʡ ʪʦʣʱʠ ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʧʝʩʯʘʥʠ-

ʢʦʚʦʡ ʪʦʣʱʠ ʠ ʩ ʨʘʟʤʳʚʦʤ, ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ, ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʦʪʣʦʞʝʥʠʷʤʠ ʪʠʪʦʥʩʢʦʛʦ ʷʨʫʩʘ. 
ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʪʣʦʞʝʥʠʷ ʬʦʩʬʦʨʠʪʦ-ʧʝʩʯʘʥʠʢʦʚʦʡ ʪʦʣʱʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʝʣʝʥʳʤ, ʤʝʣʢʦʟʝʨ-
ʥʠʩʪʳʤ, ʢʚʘʨʮʝʚʦ-ʛʣʘʫʢʦʥʠʪʦʚʳʤ ʧʝʩʢʦʤ ʩ ʨʝʜʢʠʤʠ, ʤʝʣʢʠʤʠ, ʬʦʩʬʦʨʠʪʦʚʳʤʠ ʞʝʣʚʘʢʘʤʠ, 
ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʚʝʨʭʫ. ʇʝʩʦʢ, ʧʦʩʪʝʧʝʥʥʦ ʫʧʣʦʪʥʷʷʩʴ, ʧʝʨʝʭʦʜʠʪ ʚʚʝʨʭʫ ʚ 
ʧʝʩʯʘʥʠʢ, ʧʝʨʝʧʦʣʥʝʥʥʳʡ ʬʦʩʬʦʨʠʪʦʚʳʤʠ ʞʝʣʚʘʢʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʩʧʣʦʰʥʫʶ ʬʦʩʬʦʨʠʪʦ-
ʚʫʶ ʧʣʠʪʫ ʚ ʢʨʦʚʣʝ ʩʣʦʷ. ʄʦʱʥʦʩʪʴ ʝʝ ʦʪ 5 ʜʦ 20 ʩʤ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 1ï3 ʤ, 
ʨʝʜʢʦ ʜʦʩʪʠʛʘʷ 5 ʤ. 
ʂʠʤʝʨʠʜʞʩʢʠʡ ʚʦʟʨʘʩʪ ʦʧʠʩʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ʦʩʥʦʚʘʥ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʢʨʦʬʘʫʥʳ. 
ɺʝʪʣʷʥʩʢʘʷ, ʨʫʙʝʞʠʥʩʢʘʷ ʠ ʪʨʫʜʦʚʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (J3vtõ

tr) ʚʳʜʝʣʷʪʁʩʷ ʚ ʦʙʲʝʤʝ ʪʠʪʦʥʩʢʦʛʦ (ʚʦʣʞʩʢʦʛʦ) ʷʨʫʩʘ ʚ ʀʣʝʢʩʢʦʡ ʥʘʜʟʦʥʝ ʖʞʥʦ-
ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʉʌʮɿ. ʅʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʷʨʫʩʘ ʫʯʘʩʪʚʫʶʪ ʚ ʩʪʨʦʝʥʠʠ ʩʠʥʢʣʠʥʘʣʴʥʳʭ 
ʩʪʨʫʢʪʫʨ (ʤʫʣʴʜ ʧʨʦʩʝʜʘʥʠʷ). ʅʝʧʦʣʥʦʪʘ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, 
ʝʛʦ ʨʘʟʙʨʦʩʘʥʥʦʩʪʴ, ʢʘʢ ʧʦ ʨʘʟʨʝʟʫ, ʪʘʢ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʢʘʟʘʪʴ ʥʘ ʛʝʦʣʦʛʠʯʝ-
ʩʢʦʡ ʢʘʨʪʝ ʪʠʪʦʥʩʢʠʡ ʷʨʫʩ ʨʘʩʯʣʝʥʝʥʥʳʤ ʥʘ ʧʦʜʲʷʨʫʩʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʩʚʠʪʳ. 
ʅʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʚ ʨʘʟʣʠʯʥʦʡ ʤʝʨʝ ʠʟ-

ʚʝʩʪʢʦʚʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʤʝʨʛʝʣʷʤʠ, ʠʟʚʝʩʪʥʷʢʘʤʠ, ʯʘʩʪʦ ʛʠʧʩʦʥʦʩʥʳʤʠ 
ʛʣʠʥʘʤʠ ʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. ʅʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʦʥʠ ʠʟʫʯʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ. ʆʪʣʦ-
ʞʝʥʠʷ ʟʜʝʩʴ ʚʩʢʨʳʪʳ ʢʦʣʦʥʢʦʚʦʡ ʩʢʚʘʞʠʥʦʡ 14 (ˉ 13 ʥʘ ʢʘʨʪʝ) ʠ ʛʦʨʥʳʤʠ ʚʳʨʘʙʦʪʢʘʤʠ [9], 
ʚʩʢʨʳʪʳ ʝʜʠʥʠʯʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʂɻʂ, ʧʨʦʡʜʝʥʥʳʤʠ ʧʨʠ ɻɼʇ-200. ʃʦʞʘʪʩʷ ʦʥʠ ʥʘ ʧʦʜʩʪʠ-
ʣʘʶʱʠʝ ʦʪʣʦʞʝʥʠʷ ʧʝʩʯʘʥʠʢʦʚʦʡ ʪʦʣʱʠ ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʧʝʨʝʨʳʚʦʤ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ 
ʥʠʤʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʧʦʜʦʰʚʝ ʜʚʫʭʤʝʪʨʦʚʦʛʦ ʩʣʦʷ ʧʝʩʯʘʥʠʢʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʦʩʪʘʪʢʠ ʙʝʣʝʤʥʠʪʦʚ 
ʚʦʣʞʩʢʦʛʦ ʦʙʣʠʢʘ. 
ɺʳʰʝ ʧʝʩʯʘʥʠʢʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʤʫʣʴʜʳ ʩʣʝʜʫʶʪ ʘʣʝʚʨʦʣʠʪʳ, ʟʘʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʩʣʦʠ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʨʝʜʢʠʝ ʧʨʦʩʣʦʠ ʛʣʠʥ. ɺʝʥʯʘʝʪʩʷ ʨʘʟʨʝʟ ʚʦʣʞʩʢʦʛʦ ʷʨʫ-
ʩʘ 11-ʤʝʪʨʦʚʳʤ ʧʣʘʩʪʦʤ ʠʟʚʝʩʪʥʷʢʘ. ʀʥʘʷ ʢʘʨʪʠʥʘ ʥʘ ʢʨʳʣʴʷʭ ʜʝʧʨʝʩʩʠʠ: ʟʜʝʩʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 
ʤʦʱʥʦʩʪʴ ʧʨʦʩʣʦʝʚ ʠʟʚʝʩʪʥʷʢʦʚ, ʧʦʷʚʣʷʶʪʩʷ ʧʩʘʤʤʠʪʦʚʳʝ ʨʘʟʥʦʩʪʠ ʧʦʨʦʜ, ʢʦʪʦʨʳʤ ʧʨʠʥʘʜ-
ʣʝʞʠʪ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʘʷ ʨʦʣʴ ʩ ʘʣʝʚʨʦʣʠʪʘʤʠ. ʀ, ʥʘʢʦʥʝʮ, ʨʘʟʨʝʟ ʷʨʫʩʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʝ 
ʠʟʚʝʩʪʥʷʢʦʤ, ʘ ʩʠʣʴʥʦ ʠʟʚʝʩʪʢʦʚʳʤ ʧʝʩʯʘʥʳʤ ʘʣʝʚʨʦʣʠʪʦʤ. 
ʇʝʩʯʘʥʠʢʠ ʚʦʣʞʩʢʦʛʦ ʷʨʫʩʘ ʛʨʷʟʥʦ-ʩʝʨʳʝ ʩ ʟʝʣʝʥʳʤ ʦʪʪʝʥʢʦʤ, ʯʘʩʪʦ ʩ ʧʷʪʥʘʤʠ ʯʝʨʥʦʛʦ ʠ 

ʷʨʢʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʦʚ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʧʨʦʩʣʦʷʤʠ ʠ ʫʯʘʩʪʢʘʤʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ, ʧʦʣʠʤʠʢʪʦʚʳʝ, 
ʩʣʘʙʦ ʠ ʧʣʦʪʥʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ, ʤʘʩʩʠʚʥʳʝ. ɺ ʧʦʨʦʜʘʭ ʯʘʩʪʦ ʦʪʤʝʯʘʶʪʩʷ ʞʝʣʚʘʢʠ ʬʦʩʬʦʨʠ-
ʪʦʚ, ʦʪʧʝʯʘʪʢʠ ʩʪʚʦʨʦʢ ʧʝʣʝʮʠʧʦʜ, ʦʙʣʦʤʢʠ ʨʦʩʪʨʦʚ ʙʝʣʝʤʥʠʪʦʚ, ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʭʦʜʳ ʠʣʦ-
ʝʜʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʫʧ-
ʥʳʝ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʝ ʦʩʪʘʪʢʠ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ. ʄʦʱʥʦʩʪʴ ʧʨʦʩʣʦʝʚ ʠ ʩʣʦʝʚ ʧʝʩʯʘʥʠʢʦʚ 
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ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 2 ʤ. 
ɸʣʝʚʨʦʣʠʪʳ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʠ ʪʝʤʥʦ-ʛʨʷʟʥʦ-ʩʝʨʳʝ ʩ ʝʜʚʘ ʟʘʤʝʪʥʳʤ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, 

ʛʣʠʥʠʩʪʳʝ, ʨʝʞʝ ʧʝʩʯʘʥʠʩʪʳʝ, ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, ʚʧʣʦʪʴ ʜʦ ʧʝʨʝʭʦʜʘ ʚ ʘʣʝʚ-
ʨʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʩʣʘʙʦ ʩʣʶʜʠʩʪʳʝ, ʤʘʩʩʠʚʥʳʝ ʠ ʩʣʦʠʩʪʳʝ. ʉʣʦʠʩʪʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, 
ʧʦʜʯʝʨʢʥʫʪʘʷ ʨʘʟʣʠʯʥʳʤ ʮʚʝʪʦʤ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʩʦʩʝʜʥʠʭ ʩʣʦʡʢʦʚ. ʅʝʨʝʜʢʦ 
ʧʦʨʦʜʳ çʧʝʨʝʧʦʣʥʝʥʳè ʨʘʢʦʚʠʯʢʘʤʠ ʦʩʪʨʘʢʦʜ, ʦʙʣʦʤʢʘʤʠ ʠ ʧʝʣʝʮʠʧʦʜ, ʛʘʩʪʨʦʧʦʜ ʠ ʙʝʣʝʤʥʠ-
ʪʦʚ. ʄʦʱʥʦʩʪʴ ʩʣʦʝʚ, ʩʣʦʞʝʥʥʳʭ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʦʪ 0,1 ʜʦ 5 ʤ. 
ɻʣʠʥʳ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʩʦ ʩʣʘʙʳʤ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʘʨʛʠʣʣʠʪʦʧʦʜʦʙʥʳʝ, ʩʣʘʙʦ ʘʣʝʚʨʠʪʠ-

ʩʪʳʝ, ʥʝʩʣʦʠʩʪʳʝ, ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ. ʉʠʣʴʥʦ ʢʘʨʙʦʥʘʪʥʳʝ ʨʘʟ-
ʥʦʩʪʠ ʥʝʨʝʜʢʦ ʧʝʨʝʭʦʜʷʪ ʚ ʛʣʠʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ. ɺ ʛʣʠʥʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʘʙʦ ʦʙʫʛʣʠʚʰʠʝʩʷ 
ʦʩʪʘʪʢʠ ʨʘʩʪʝʥʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʨʘʟʚʠʚʘʶʪʩʷ ʤʝʣʢʠʝ ʢʨʠʩʪʘʣʣʳ ʧʠʨʠʪʘ, ʨʘʢʦʚʠʥʳ ʦʩʪʨʘʢʦʜ, ʦʪ-
ʧʝʯʘʪʢʠ ʧʝʣʝʮʠʧʦʜ ʠ ʘʤʤʦʥʠʪʦʚ. ɻʣʠʥʳ ʦʙʨʘʟʫʶʪ ʧʨʦʩʣʦʠ ʠ ʩʣʦʠ ʤʦʱʥʦʩʪʴʶ ʦʪ 0,1 ʜʦ 4 ʤ. 
ʀʟʚʝʩʪʥʷʢʠ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ ʝʜʚʘ ʟʘʤʝʪʥʳʤ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʪʦʥʢʦʢʨʠʩʪʘʣʣʠʯʝ-

ʩʢʠʝ, ʩʢʨʳʪʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ, ʧʝʣʠʪʦʤʦʨʬʥʳʝ, ʛʣʠʥʠʩʪʳʝ, ʘʣʝʚʨʠʪʠʩʪʳʝ ʠ ʧʝʩʯʘʥʠʩʪʳʝ. ɼʚʝ 
ʧʦʩʣʝʜʥʠʭ ʨʘʟʥʦʩʪʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʧʝʨʠʬʝʨʠʠ ʧʨʦʩʘʜʦʯʥʳʭ ʩʪʨʫʢ-
ʪʫʨ. ʇʦʨʦʜʳ ʩʦʜʝʨʞʘʪ ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ ʠ ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ. ʄʦʱ-
ʥʦʩʪʴ ʧʨʦʩʣʦʝʚ ʠ ʧʣʘʩʪʦʚ, ʩʣʦʞʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 11 ʤ. 
ʄʦʱʥʦʩʪʴ ʦʧʠʩʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ ʩʦʩʪʘʚʣʷʝʪ 20ï33 ʤ. 
ʅʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʀʣʝʢ ʚ ʋʪʚʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʪʦʣʱʝʡ ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʠʟʚʝʩʪʥʷʢʦʚ, ʛʣʠʥ ʠ ʤʝʨʛʝʣʝʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 40 ʤ. ʅʠʞʥʷʷ 
ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʩʣʦʞʝʥʘ ʛʣʠʥʘʤʠ ʩʝʨʳʤʠ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʠʣʠ ʩʠʨʝʥʝʚʦ-ʩʝʨʳʤʠ, ʦʯʝʥʴ ʧʣʦʪ-
ʥʳʤʠ, ʚʷʟʢʠʤʠ, ʩʠʣʴʥʦ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ, ʛʠʧʩʦʥʦʩʥʳʤʠ. ɻʣʠʥʘʤ ʧʦʜʯʠʥʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʪʦʥʢʠʝ ʧʨʦʩʣʦʠ ʧʣʦʪʥʦʛʦ, ʩʝʨʦʛʦ, ʛʣʠʥʠʩʪʦʛʦ ʠʟʚʝʩʪʥʷʢʘ. ɺʝʨʭʥʷʷ ʧʦʣʦʚʠʥʘ ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚ-
ʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ, ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ, ʦʯʝʥʴ ʧʣʦʪʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, 
ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ, ʤʝʨʛʝʣʠʩʪʳʭ ʛʣʠʥ ʠ ʙʝʣʳʭ ʤʝʨʛʝʣʝʡ. 
ɺ ʍʘʨʴʢʦʚʩʢʦʡ ʠ ʊʨʦʠʮʢʦ-ɺʦʟʥʝʩʝʥʦʚʩʢʦʡ ʤʫʣʴʜʘʭ ʨʘʟʨʝʟʘ ʦʧʠʩʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ʠʤʝʶʪ 

ʩʭʦʜʥʦʝ ʩʪʨʦʝʥʠʝ ʩ ʨʘʟʨʝʟʘʤʠ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ ʠ ʋʪʚʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ. ɺ ʨʘʟʨʝʟʝ ʍʘʨʴʢʦʚ-
ʩʢʦʡ ʤʫʣʴʜʳ ʧʨʝʦʙʣʘʜʘʶʪ ʠʟʚʝʩʪʥʷʢʠ ʠ ʤʝʨʛʝʣʠ, ʚ ʨʘʟʨʝʟʝ ʊʨʦʠʮʢʦ-ɺʦʟʥʝʩʝʥʦʚʩʢʦʡ ï ʠʟʚʝʩʪ-
ʢʦʚʠʩʪʳʝ ʛʣʠʥʳ. 
ʊʠʪʦʥʩʢʠʡ (ʚʦʣʞʩʢʠʡ) ʚʦʟʨʘʩʪ ʦʧʠʩʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʬʘʫʥʠʩʪʠʯʝʩʢʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʚ ʧʨʝʜʝʣʘʭ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ [9]. ɿʜʝʩʴ ʦʙʥʘʨʫʞʝʥʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶ-
ʱʠʝ ʠʩʢʦʧʘʝʤʳʝ ʦʩʪʘʪʢʠ: ʦʪʧʝʯʘʪʢʠ ʘʤʤʦʥʠʪʦʚ (ɺ. ʇ. ʅʠʢʦʣʘʝʚʘ) Zaraiskites cf. zaraiskensis 
(Mich.), Virgatites sp. indet.; ʨʦʩʪʨʳ ʙʝʣʝʤʥʠʪʦʚ (ɺ. ɺ. ʄʦʟʛʦʚʦʡ) Cylindrotheuthis (Lagonibelus) 
rozanovi Gust., Acroteuthis (Acroteuthis) lateralis (Phill.), Pachyteuthis sp. indet.; ʨʘʢʦʚʠʥʳ ʜʚʫ-
ʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ (ɺ. ʇ. ʅʠʢʦʣʘʝʚʘ) Ostrea deltoidea Sow., Exogyra nana (Sow.), Aucella cf. 
russiensis Pavl., Camptonectes aff. zorarius (Eichw.); ʙʨʘʭʠʦʧʦʜʳ Lingula cf. demissa Ger. ʠ ʯʝʨʚʠ 
Serpula cf. flabellum Munst. ʠ ʜʨ. ʄʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʨʘʤʠʥʠʬʝʨʘ-
ʤʠ, ʦʩʪʨʘʢʦʜʘʤʠ, ʵʤʙʨʠʦʥʘʣʴʥʳʤʠ ʨʘʢʦʚʠʥʘʤʠ ʛʘʩʪʨʦʧʦʜ ʠ ʜʚʫʩʪʚʦʨʦʢ, ʯʣʝʥʠʢʘʤʠ ʢʨʠʥʦʠʜʝʡ. 
ʂʦʤʧʣʝʢʩ ʬʦʨʘʤʠʥʠʬʝʨ ʦʢʘʟʘʣʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʩʨʝʜʥʝʛʦ ʧʦʜʲʷʨʫʩʘ ʪʠʪʦʥʩʢʦʛʦ ʷʨʫʩʘ, ʟʦʥʳ 
Dorsoplanites. ʂʨʦʤʝ ʟʦʥʘʣʴʥʦʛʦ ʚʠʜʘ Lenticulina biexcavata (Mjatl.), ʟʜʝʩʴ ʧʨʠʩʫʪʩʪʚʫʶʪ: Mar-
ginulinopsis embaensis (F. et P.), Lenticulina infravolgensis (F. et P.), Saracenaria pravoslavlevi F. et 
P., Sigmoilinita Subranda (Iloyd.), Quinqueloculina mitchurina Dain. ʀʟ ʢʝʨʥʘ ʩʢʚʘʞʠʥʳ 14 
ɽ. ɼ. ʆʨʣʦʚʦʡ ʚʳʜʝʣʝʥ ʉʇʂ, ʩʭʦʜʥʳʡ ʩ ʪʘʢʦʚʳʤ ʠʟ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ ʦʪʣʦ-
ʞʝʥʠʡ ʚʦʣʞʩʢʦʛʦ ʨʝʛʠʦʷʨʫʩʘ (ʪʠʪʦʥʩʢʦʛʦ ʷʨʫʩʘ) ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ʄɽʃʆɺɸʗ ʉʀʉʊɽʄɸ 

ʄʝʣʦʚʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʨʦʜʘʤʠ ʤʦʨʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʦ ʭʘʨʘʢʪʝʨʥʳʤ ʢʦʤ-
ʧʣʝʢʩʘʤ ʠʩʢʦʧʘʝʤʳʭ ʦʩʪʘʪʢʦʚ ʦʥʘ ʯʝʪʢʦ ʨʘʩʯʣʝʥʷʝʪʩʷ ʥʘ ʜʚʘ ʦʪʜʝʣʘ ï ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ. 

ʅʀɾʅʀʁ ʆʊɼɽʃ 

ʆʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʦʪʜʝʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʀʣʝʢʩʢʦʡ ʧʦʜʟʦʥʝ ʖʞʥʦ-ʇʨʠʫʨʘʣʴʩʢʦʡ 
ʉʌʮɿ. ɼʚʘ ʥʝʙʦʣʴʰʠʭ ʫʯʘʩʪʢʘ (ʤʝʥʝʝ 0,1 ʢʤ2), ʩʣʦʞʝʥʥʳʝ ʘʣʴʙʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʚʳʜʝʣʷʶʪ-
ʩʷ ʚ ʧʨʝʜʝʣʘʭ ʃʝʤʝʟʠʥʩʢʦ-ʊʶʣʴʛʘʥʩʢʦʡ ʧʦʜʟʦʥʳ. 
ʄʝʯʝʪʢʠʥʩʢʘʷ ʩʚʠʪʘ (K1m«) ʠʤʝʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʤʫʣʴʜ 

ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʠʟʫʯʝʥʥʦʡ ʧʣʦʱʘʜʠ. ʅʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʠʟʫʯʝʥʳ ʚ ʧʨʝʜʝʣʘʭ 
ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ. ɿʜʝʩʴ ʦʥʠ ʚʩʢʨʳʚʘʶʪʩʷ ʢʦʣʦʥʢʦʚʦʡ ʩʢʚʘʞʠʥʦʡ 14 (ˉ 13 ʥʘ ʢʘʨʪʝ), ʰʫʨʬʘ-
ʤʠ ʠ ʨʝʜʢʠʤʠ ʰʥʝʢʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ. 



 33 

ʇʦʨʦʜʳ ʤʝʯʝʪʢʠʥʩʢʦʡ ʩʚʠʪʳ ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʥʘ ʧʦʜʩʪʠʣʘʶʱʠʭ ʚʝʨʭʥʝʶʨʩʢʠʭ (ʪʠʪʦʥ-
ʩʢʠʭ) ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ. ɸʤʧʣʠʪʫʜʘ ʨʘʟʤʳʚʘ ʥʝʚʝʣʠʢʘ ʠ, ʦʯʝʚʠʜʥʦ, ʥʝ ʧʨʝʚʳʰʘʝʪ ʥʝ-
ʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ. 
ɺ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥʳ 14 (ˉ 13 ʥʘ ʢʘʨʪʝ) ʦʪʣʦʞʝʥʠʷ ʤʝʯʝʪʢʠʥʩʢʦʡ ʩʚʠʪʳ ʥʘʯʠʥʘʶʪʩʷ 18-

ʤʝʪʨʦʚʦʡ ʧʘʯʢʦʡ ʛʣʫʙʦʢʦʛʦ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ, ʥʘʩʳʱʝʥʥʳʭ ʞʝʣʝʟʠ-
ʩʪʳʤʠ ʦʦʣʠʪʘʤʠ. ɺʳʰʝ ʵʪʦʡ ʧʘʯʢʠ ʩʣʝʜʫʝʪ ʰʝʩʪʠʤʝʪʨʦʚʳʡ ʧʣʘʩʪ ʘʣʝʚʨʦʣʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ 
ʪʦʥʢʠʝ ʧʨʦʩʣʦʠ ʘʣʝʚʨʠʪʦʚ. ʀʥʘʯʝ ʧʦʩʪʨʦʝʥ ʚʘʣʘʥʞʠʥʩʢʠʡ ʷʨʫʩ ʥʘ ʢʨʳʣʴʷʭ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ: 
ʘʣʝʚʨʠʪʳ ʟʜʝʩʴ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʱʘʶʪʩʷ ʧʝʩʯʘʥʠʢʘʤʠ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʢʨʘɦ ʘʝʪʩʷ ʜʦ 3ï5 ʤ. 
ʉʚʠʪʘ ʣʝʛʢʦ ʨʘʩʧʦʟʥʘʝʪʩʷ ʚ ʨʘʟʨʝʟʝ ʦʩʘʜʦʯʥʳʭ ʥʘʧʣʘʩʪʦʚʘʥʠʡ. ʍʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʝʛʦ 

ʧʦʨʦʜ ï ʦʙʠʣʠʝ ʤʝʣʢʠʭ (ʜʦ 1,5 ʤʤ ʚ ʜʠʘʤʝʪʨʝ) ʦʦʣʠʪʦʚ ʣʠʤʦʥʠʪʘ ʠ ʛʠʜʨʦʛʝʪʠʪʘ, ʢʦʪʦʨʳʝ ʚ ʦʪ-
ʣʦʞʝʥʠʷʭ ʜʨʫʛʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ. 
ʇʝʩʯʘʥʠʢʠ ʩʚʠʪʳ ʛʨʷʟʥʦ-ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ, ʧʨʦʩʣʦʷʤʠ ʪʦʥʢʦ- ʠ ʤʝʣʢʦʟʝʨ-

ʥʠʩʪʳʝ, ʘʣʝʚʨʠʪʠʩʪʳʝ; ʥʘ ʢʦʥʪʘʢʪʝ ʩ ʚʦʣʞʩʢʠʤ ʷʨʫʩʦʤ ʦʥʠ ʩ ʛʘʣʴʢʦʡ ʠ ʛʨʘʚʠʝʤ ʠʟʚʝʨʞʝʥʥʳʭ 
ʧʦʨʦʜ. ʉʪʝʧʝʥʴ ʮʝʤʝʥʪʘʮʠʠ ʧʝʩʯʘʥʠʢʦʚ ʩʘʤʘʷ ʨʘʟʣʠʯʥʘʷ ï ʦʪ ʦʯʝʥʴ ʥʠʟʢʦʡ ʜʦ ʚʳʩʦʢʦʡ. ʇʦʨʦʜʳ 
ʤʘʩʩʠʚʥʳʝ, ʩʣʘʙʦ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʩ ʤʝʣʢʠʤʠ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʤʠ (ʧʝʨʝʦʪʣʦʞʝʥʥʳʤʠ) ʬʦʩʬʦ-
ʨʠʪʦʚʳʤʠ ʩʪʷʞʝʥʠʷʤʠ. ɺ ʧʝʩʯʘʥʠʢʘʭ ʦʪʤʝʯʘʶʪʩʷ ʨʦʤʙʠʯʝʩʢʠʝ ʟʝʨʥʘ ʩʠʜʝʨʠʪʘ ʨʘʟʤʝʨʦʤ 0,08ï
0,12 ʤʤ (ʜʦ 20ï30 % ʦʪ ʧʦʨʦʜʳ) ʠ ʦʦʣʠʪʳ ʙʫʨʦʛʦ ʞʝʣʝʟʥʷʢʘ ʨʘʟʤʝʨʦʤ 0,08ï0,12 ʤʤ (ʜʦ 30ï40 % 
ʦʪ ʧʦʨʦʜʳ), ʩʣʦʞʝʥʥʳʝ ʣʠʤʦʥʠʪʦʤ ʠ ʛʠʜʨʦʛʝʪʠʪʦʤ. ʄʦʱʥʦʩʪʴ ʩʣʦʝʚ ʧʝʩʯʘʥʠʢʦʚ ʦʪ ʜʝʩʪ̫ʳʭ 
ʜʦʣʝʡ ʤʝʪʨʘ ʜʦ 5 ʤ. 
ɸʣʝʚʨʦʣʠʪʳ ʦʪʤʝʯʘʶʪʩʷ ʜʚʫʭ ʨʘʟʥʦʩʪʝʡ. ʇʝʨʚʳʝ ï ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ ʧʝʩʯʘʥʠʢʘʤʠ, ï ʦʪʣʠʯʘ-

ʶʪʩʷ ʦʪ ʧʩʘʤʤʠʪʦʚ ʪʦʣʴʢʦ ʩʚʦʠʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. ʀ ʚʪʦʨʳʝ, ï ʩʣʘʛʘʶʱʠʝ ʩʘʤʦ-
ʩʪʦʷʪʝʣʴʥʳʡ ʧʣʘʩʪ ʚ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥʳ 14 (ˉ 13 ʥʘ ʢʘʨʪʝ). ʇʦʩʣʝʜʥʠʝ ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʣʠʙʦ ʛʣʠ-
ʥʠʩʪʳʝ, ʣʠʙʦ ʩʣʘʙʦ ʧʝʩʯʘʥʠʩʪʳʝ, ʥʝʩʣʦʠʩʪʳʝ, ʩʣʘʙʦ ʩʣʶʜʠʩʪʳʝ ʩ ʨʝʜʢʠʤʠ ʤʝʣʢʠʤʠ ʫʛʣʝʬʠʮʠ-
ʨʦʚʘʥʥʳʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʩ ʭʦʜʘʤʠ ʠʣʦʝʜʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʝʩʯʘʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 
ɸʣʝʚʨʦʣʠʪʳ ʩʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʳ, ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʷʭ ʦʥʠ ʧʝʨʝʭʦʜʷʪ ʚ ʘʣʝʚʨʠʪʳ. ʄʦʱ-
ʥʦʩʪʴ ʧʣʘʩʪʘ ʘʣʝʚʨʠʪʦʚ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳh ʝ, 6 ʤ. 
ɺ ʍʘʨʴʢʦʚʩʢʦʡ ʠ ʊʨʦʠʮʢʦ-ɺʦʟʥʝʩʝʥʦʚʩʢʦʡ ʤʫʣʴʜʘʭ ʠ ʋʪʚʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ ʦʪʣʦʞʝʥʠʷ ʤʝ-

ʯʝʪʢʠʥʩʢʦʡ ʩʚʠʪʳ ʠʟʫʯʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʠʭ ʢʨʳʣʴʷʭ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʘʣʝʚ-
ʨʦʣʠʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʦʦʣʠʪʳ ʙʫʨʦʛʦ ʞʝʣʝʟʥʷʢʘ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʥʘ ʢʨʳʣʴʷʭ ʩʪʨʫʢʪʫʨ 
ʥʝ ʧʨʝʚʳʰʘʝʪ 3ï5 ʤ, ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʦʞʠʜʘʝʪʩʷ ʝʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦ 25 ʤ. 
ɺ ʰʫʨʬʘʭ, ʧʨʦʡʜʝʥʥʳʭ ʥʘ ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ, ʥʘʡʜʝʥʳ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʷʜ-

ʨʘ ʘʤʤʦʥʠʪʦʚ, ʦʙʣʦʤʢʠ ʨʦʩʪʨʦʚ ʙʝʣʝʤʥʠʪʦʚ ʠ ʧʝʣʝʮʠʧʦʜʳ Anoella uneitoides Pavlov, ʭʘʨʘʢʪʝʨ-
ʥʳʝ ʜʣʷ ʚʘʣʘʥʞʠʥʩʢʦʛʦ ʷʨʫʩʘ. ɺ ʦʙʨʘʟʮʘʭ ʠʟ ʩʢʚʘʞʠʥʳ 14 (ˉ 13 ʥʘ ʢʘʨʪʝ) ʠ ʰʥʝʢʦʚʳʭ ʩʢʚʘʞʠʥ 
ʀ. ʂ. ʇʝʪʨʷʢʦʚʦʡ ʚʳʜʝʣʝʥ ʉʇʂ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʥʝʩʪʠ ʦʧʠʩʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʢ ʚʘʣʘʥʞʠʥʩʢʦʤʫ 
ʷʨʫʩʫ [9]. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʤʝʯʝʪʢʠʥʩʢʦʡ ʩʚʠʪʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 3 ʜʦ 25 ʤ. 
ʂʘʨʘʣʦʪʩʘʡʩʢʘʷ ʠ ʢʘʥʠʩʘʡʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (K1krõkn) ʠʤʝʶʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʪʝʭ ʞʝ ʩʪʨʫʢʪʫʨʘʭ, ʯʪʦ ʠ ʤʝʯʝʪʢʠʥʩʢʘʷ ʩʚʠʪʘ. 
ʇʦ ʜʘʥʥʳʤ ɺ. ɸ. ɽʬʨʝʤʦʚʘ [9] ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʢʘʨʘʣʦʪʩʘʡʩʢʦʡ ʠ ʢʘʥʠʩʘʡʩʢʦʡ 

ʩʚʠʪ ʩʦʛʣʘʩʥʦ, ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ, ʟʘʣʝʛʘʶʪ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʤʝʯʝʪʢʠʥʩʢʦʡ ʩʚʠʪʳ ʠ ʩʦ-
ʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʦʪʣʦʞʝʥʠʷʤʠ ʜʠʚʥʦʧʦʣʴʩʢʦʡ ʩʚʠʪʳ. ʉʦʩʪʘʚ ʦʪʣʦʞʝʥʠʡ ʚʦ ʚʩʝʭ ʩʪʨʫʢʪʫ-
ʨʘʭ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʧʝʨʝʩʣʘʠʚʘʶɦ ʠʤʠʩʷ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʣʝʚʨʠʪʘʤʠ 
ʠ ʛʣʠʥʘʤʠ, ʥʘ ʢʨʳʣʴʷʭ ʩʪʨʫʢʪʫʨ ʧʦʷʚʣʷʶʪʩʷ ʤʘʣʦʤʦʱʥʳʝ ʧʨʦʩʣʦʠ ʧʝʩʯʘʥʠʢʦʚ. ʇʝʩʯʘʥʠʢʠ 
ʛʨʷʟʥʦ-ʩʝʨʳʝ ʩ ʪʝʤʥʦ-ʟʝʣʝʥʳʤʠ ʠ ʙʫʨʳʤʠ ʧʷʪʥʘʤʠ, ʪʦʥʢʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ 
ʧʨʠʤʝʩʴʶ ʘʣʝʚʨʠʪʦʚʳʭ ʯʘʩʪʠʮ, ʧʦʣʠʤʠʢʪʦʚʳʝ, ʩʣʘʙʦ ʩʣʶʜʠʩʪʳʝ, ʩʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ, 
ʤʘʩʩʠʚʥʳʝ. ʄʦʱʥʦʩʪʴ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʝʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,1 ʤ. ɸʣʝʚʨʦʣʠʪʳ ʠ ʘʣʝʚʨʠʪʳ ʩʚʝʪʣʦ-
ʩʝʨʳʝ, ʠʥʦʛʜʘ ʩ ʝʜʚʘ ʟʘʤʝʪʥʳʤ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʷʭ, ʥʘ ʢʨʳʣʴʷʭ ʜʝ-
ʧʨʝʩʩʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʞʝʣʪʦ-ʩʝʨʳʝ ʠ ʙʫʨʳʝ (ʩʠʣʴʥʦ ʦʞʝʣʝʟʥʝʥʥʳʝ), ʩʣʘʙʦ ʧʝʩʯʘʥʠʩʪʳʝ, ʨʝʞʝ 
ʛʣʠʥʠʩʪʳʝ, ʩʣʘʙʦ ʩʣʶʜʠʩʪʳʝ, ʥʝʩʣʦʠʩʪʳʝ. ʆʪʜʝʣʴʥʳʝ ʧʨʦʩʣʦʠ ʘʣʝʚʨʦʣʠʪʦʚ ʥʘʩʳʱʝʥʳ ʦʯʝʥʴ 
ʤʝʣʢʠʤʠ (ʚ ʜʠʘʤʝʪʨʝ ʜʦ 1 ʤʤ) ʢʘʪʫʥʘʤʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʛʣʠʥ. ɺʩʪʨʝʯʘʶʪʩʷ ʚ ʧʦʨʦʜʘʭ ʪʘʢʞʝ ʫʛ-
ʣʝʬʠʮʠʨʦʚʘʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʠ ʝʜʠʥʠʯʥʳʝ ʢʨʫʧʥʳʝ ʨʘʢʦʚʠʥʳ ʦʩʪʨʘʢʦʜ. ɸʣʝʚʨʦʣʠʪʳ 
ʠ ʘʣʝʚʨʠʪʳ ʩʣʘʛʘʶʪ ʧʨʦʩʣʦʠ ʠ ʩʣʦʠ ʤʦʱʥʦʩʪʴʶ ʦʪ 0,1 ʜʦ 6,5 ʤ. ɻʣʠʥʳ ʩʚʝʪʣʦ-ʟʝʣʝʥʦʚʘʪʦ-
ʩʝʨʳʝ, ʧʨʦʩʣʦʷʤʠ ʪʝʤʥʦ-ʩʝʨʳʝ, ʩʣʘʙʦ ʘʣʝʚʨʠʪʠʩʪʳʝ, ʩʣʘʙʦ ʩʣʶʜʠʩʪʳʝ ʩ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ 
ʦʩʪʘʪʢʘʤʠ, ʩ ʛʥʝʟʜʘʤʠ ʠ ʧʨʠʩʳʧʢʘʤʠ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʘʣʝʚʨʠʪʘ. ʇʦʨʦʜʳ ʥʝʩʣʦʠʩʪʳʝ, ʧʨʠ ʚʚrʝʪ-
ʨʠʚʘʥʠʠ çʨʘʩʩʳʧʘʶʪʩʷè ʥʘ ʤʝʣʢʠʝ ʦʩʪʨʦʫʛʦʣʴʥʳʝ ʦʙʣʦʤʢʠ. 
ɺ ʧʨʦʙʘʭ ʠʟ ʩʢʚʘʞʠʥʳ 14 (ˉ 13 ʥʘ ʢʘʨʪʝ) ʀ. ʂ. ʇʝʪʨʷʢʦʚʦʡ ʚʳʜʝʣʝʥ ʉʇʂ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʪ-

ʥʝʩʪʠ ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʢ ʛʦʪʝʨʠʚʩʢʦʤʫ ʠ ʙʘʨʨʝʤʩʢʦʤʫ ʷʨʫʩʘʤ [9]. 
ʄʦʱʥʦʩʪʴ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʢʘʨʘʣʦʪʩʘʡʩʢʦʡ ʠ ʢʘʥʠʩʘʡʩʢʦʡ ʩʚʠʪ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 8ï14 ʤ ʚ ʉʦ-

ʚʝʪʩʢʦʡ ʤʫʣʴʜʝ ʜʦ 30ï50 ʤ ʚ ʋʪʚʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ. 
ɼʠʚʥʦʧʦʣʴʩʢʘʷ ʠ ʙʳʢʦʚʩʢʘʷ ʩʚʠʪʳ ʦʙʲʝʜʠʥʝʥʥʳʝ (K1dv+bk) ʥʘ ʛʝʦʣʦʛʠʯʝ-
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ʩʢʦʡ ʢʘʨʪʝ ʧʦʢʘʟʘʥʳ ʚ ʧʨʝʜʝʣʘʭ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʚʳʟʚʘʥʳ 
ʩʣʦʞʥʦʩʪʴʶ ʨʘʟʜʝʣʥɹʦʛʦ ʧʦʢʘʟʘ ʚ ʤʘʩʰʪʘʙʝ ʢʘʨʪ ʤʘʣʦʤʦʱʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪ. ɺ ʦʙʱʝʤ ʚʠʜʝ 
ʨʘʟʨʝʟ ʦʙʲʝʜʠʥʝʥʥʳʭ ʩʚʠʪ ʧʨʝʜʩʪʘʚʣʝʥ ʛʣʠʥʘʤʠ, ʧʝʩʢʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʦʙʱʝʡ 
ʤʦʱʥʦʩʪʴʶ 35ï65 ʤ. ʆʧʠʩʘʥʠʝ ʠʭ ʨʘʟʜʝʣʴʥʦ ʧʦ ʩʚʠʪʘʤ ʧʨʠʚʝʜʝʥʦ ʥʠʞʝ. 
ɼʠʚʥʦʧʦʣʴʩʢʘʷ ʩʚʠʪʘ (K1dv) ʫʯʘʩʪʚʫʝʪ ʚ ʩʪʨʦʝʥʠʠ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ (ʤʫʣʴʜ 

ʧʨʦʩʝʜʘʥʠʷ) ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ (ʀʣʝʢʩʢʘʷ ʧʦʜʟʦʥʘ). 
ʀʟʫʯʝʥʥʳʝ ʨʘʟʨʝʟʳ ʜʠʚʥʦʧʦʣʴʩʢʦʡ ʩʚʠʪʳ ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʠʭ ʯʝʨʪ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʦʪʣʦ-

ʞʝʥʠʷʤʠ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʢʘʨʘʣʦʪʩʘʡʩʢʦʡ ʠ ʢʘʥʠʩʘʡʩʢʦʡ ʩʚʠʪ. ʇʝʨʝʭʦʜ ʤʝʞʜʫ ʥʠʤʠ ʥʝʨʝʟʢʠʡ, 
ʧʦʩʪʝʧʝʥʥʳʡ; ʛʨʘʥʠʮʘ ʦʪʙʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʠʟʤʝʥʝʥʠʶ ʧʘʣʠʥʦʢʦʤʧʣʝʢʩʦʚ. 
ʉʣʦʞʝʥʘ ʩʚʠʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʠ ʯʝʨʥʳʤʠ ʛʣʠʥʘʤʠ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʩʫʪʩʪʚʫ-

ʶʪ ʧʨʦʩʣʦʠ ʧʝʩʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʣʝʚʨʠʪʦʚ. 
ʇʝʩʢʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʘʪʦ-ʞʝʣʪʳʝ ʠ ʩʝʨʳʝ, ʧʦʣʠʤʠʢʪʦʚʳʝ, ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʠ ʢʨʫʧ-

ʥʦʟʝʨʥʠʩʪʳʝ ʩ ʧʨʠʤʝʩʴʶ ʛʨʘʚʠʡʥʳʭ ʟʝʨʝʥ ʠ ʤʝʣʢʦʡ ʛʘʣʴʢʠ ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ, ʛʣʠʥʠʩʪʳʝ. 
ʄʦʱʥʦʩʪʴ ʩʣʦʝʚ ʧʝʩʢʦʚ 0,5ï2,0 ʤ. ɸʣʝʚʨʦʣʠʪʳ ʠ ʘʣʝʚʨʠʪʳ ʩʚʝʪʣʦ- ʠ ʪʝʤʥʦ-ʩʝʨʳʝ ʩʦ ʩʣʘʙʳʤ 
ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʛʣʠʥʠʩʪʳʝ ʠ ʧʝʩʯʘʥʠʩʪʳʝ, ʩʣʘʙʦ ʩʣʶʜʠʩʪʳʝ ʠ ʦʯʝʥʴ ʩʣʘʙʦ ʠʟʚʝʩʪʢʦʚʠ-
ʩʪʳʝ ʩ ʪʦʥʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. ɺ ʧʦʨʦʜʘʭ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʤʘʣʦʤʦʱʥʳʝ (2ï
3 ʩʤ) ʣʠʥʟʦʯʢʠ ʧʝʩʢʦʚ ʠ ʛʣʠʥ. ʇʝʨʚʳʝ ʩʚʝʪʣʦ-ʟʝʣʝʥʦʚʘʪʦʛʦ ʮʚʝʪʘ, ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ, ʩʠʣʴʥʦ-
ʩʣʶʜʠʩʪʳʝ. ɺʪʦʨʳʝ ʪʝʤʥʦ-ʩʝʨʳʝ, ʞʠʨʥʳʝ. ʀʟʨʝʜʢʘ ʚ ʘʣʝʚʨʦʣʠʪʘʭ ʦʪʤʝʯʘʶʪʩʷ ʦʪʧʝʯʘʪʢʠ ʩʪʝʙ-
ʣʝʡ ʨʘʩʪʝʥʠʡ ʠ ʭʦʜʳ ʠʣʦʝʜʦʚ. ʄʦʱʥʦʩʪʴ ʧʣʘʩʪʦʚ ʦʧʠʩʘʥʥʳʭ ʧʦʨʦʜ ʦʪ 1,3 ʜʦ 6 ʤ. ɻʣʠʥʳ (0,1ï
8 ʤ) ʩʝʨʳʝ ʠ ʪʝʤʥʦ-ʩʝʨʳʝ ʜʦ ʯʝʨʥʳʭ, ʦʯʝʥʴ ʩʣʘʙʦ ʘʣʝʚʨʠʪʠʩʪʳʝ, ʯʘʩʪʦ ʛʠʧʩʦʥʦʩʥʳʝ, ʥʝʨʝʜʢʦ 
ʞʠʨʥʳʝ, ʧʣʘʩʪʠʯʥʳʝ ʩ ʤʝʣʢʦʙʫʛʨʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠʟʣʦʤʘ, ʩ ʢʨʫʧʥʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠ ʩʠʜʝ-
ʨʠʪʘ ʠ ʩ ʨʝʜʢʠʤʠ ʦʪʧʝʯʘʪʢʘʤʠ ʩʪʝʙʣʝʡ ʤʦʨʩʢʠʭ ʨʘʩʪʝʥʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʨʘʟʚʠʪ ʧʠʨʠʪ. 
ɺ ʧʦʨʦʜʘʭ ʘʧʪʩʢʦʛʦ ʷʨʫʩʘ ʪʘʢ ʞʝ, ʢʘʢ ʚ ʛʦʪʝʨʠʚïʙʘʨʨʝʤʝ, ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʦʩʪʘʪʢʠ ʜʨʝʚ-

ʥʝʡ ʬʣʦʨʳ ï ʩʧʦʨʳ ʠ ʧʳʣʴʮʘ. ɺ ʢʝʨʥʘʭ ʠʟ ʩʢʚʘʞʠʥʳ 14 (ˉ 13 ʥʘ ʢʘʨʪʝ) ʀ. ʂ. ʇʝʪʨʷʢʦʚʦʡ ʦʧʨʝ-
ʜʝʣʝʥ ʧʘʣʠʥʦʢʦʤʧʣʝʢʩ, ʩʭʦʜʥʳʡ ʩ ʧʘʣʠʥʦʢʦʤʧʣʝʢʩʦʤ ʘʧʪʩʢʦʛʦ ʷʨʫʩʘ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ 
ʂʘʟʘʭʩʪʘʥʘ [9]. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʨʠʥʠʤʘʝʪʩʷ ʘʧʪʩʢʠʡ ʚʦʟʨʘʩʪ ʧʦʨʦʜ ʜʠʚʥʦʧʦʣʴʩʢʦʡ ʩʚʠʪʳ. 
ʄʦʱʥʦʩʪʴ ʜʠʚʥʦʧʦʣʴʩʢʦʡ ʩʚʠʪʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 10 ʜʦ 30 ʤ. 
ɹʳʢʦʚʩʢʘʷ ʩʚʠʪʘ (K1bk) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʀʣʝʢʩʢʦʡ ʠ ʃʝʤʝʟʠʥʦ-ʊʶʣʴʛʘʥʩʢʦʡ ʧʦʜʟʦʥʘʭ 

ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʉʌʮɿ. 
ɺ ʀʣʝʢʩʢʦʡ ʧʦʜʟʦʥʝ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʫʯʘʩʪʚʫʶʪ ʚ ʩʪʨʦʝʥʠʠ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʤʫʣʴʜ. ʆʪʣʦ-

ʞʝʥʠʷ ʙʳʢʦʚʩʢʦʡ ʩʚʠʪʳ ʩʦʛʣʘʩʥʦ, ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ, ʟʘʣʝʛʘʶʪ ʥʘ ʘʧʪʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ 
ʜʠʚʥʦʧʦʣʴʩʢʦʡ ʩʚʠʪʳ ʠ ʩ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩʝʥʦʤʘʥʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʦʛʘʡʪʠʥʩʢʦʡ 
ʩʚʠʪʳ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʫʩʣʦʚʥʦ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʢʨʦʚʣʝ ʧʦʩʣʝʜʥʝʛʦ ʧʣʘʩʪʘ ʛʠʧʩʦʥʦʩʥʳʭ ʛʣʠʥ 
ʘʧʪʘ ʠʣʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʈʘʟʨʝʟ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʧʝʩʢʘʤʠ, ʩʣʘʙʦʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʧʝʩʯʘʥʠ-

ʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʛʣʠʥʘʤʠ. ʉʦʦʪʥʦʰʝʥʠʷ ʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʤʫʣʴʜʘʭ ʨʘʟʥʝr, ʥʦ ʦʪʤʝʯʘʝʪʩʷ 
ʦʙʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ï ʧʦʛʨʫʙʝʥʠʝ ʨʘʟʨʝʟʘ ʦʪ ʧʦʜʦʰʚʳ ʢ ʢʨʦʚʣʝ ʩʚʠʪʳ ʠ ʦʪ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘ-
ʩʪʝʡ ʤʫʣʴʜ ʢ ʠʭ ʧʝʨʠʬʝʨʠʠ. ɺ ʪʦʡ ʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ ʦʢʨʘʩʢʘ ʘʣʝʚʨʠʪʦʚ ʠ ʧʩʝ-
ʬʠʪʦʚ ï ʦʪ ʩʝʨʦʡ ʢ ʞʝʣʪʦʚʘʪʦ-ʙʫʨʦʡ. 
ʇʝʩʯʘʥʠʢʠ ʠ ʧʝʩʢʠ ʙʳʢʦʚʩʢʦʡ ʩʚʠʪʳ ʞʝʣʪʦʚʘʪʦ- ʠ ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʟʝʣʝʥʦʚʘʪʦ-ʞʝʣʪʳʝ, ʧʷʪʥʠ-

ʩʪʳʝ (ʥʘ ʩʚʝʪʣʦ-ʩʝʨʦʤ ʬʦʥʝ ʧʷʪʥʘ ʞʝʣʪʦʛʦ ʠ ʙʫʨʦʛʦ ʮʚʝʪʦʚ), ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʩ ʧʨʠʤʝʩʴʶ ʘʣʝʚ-
ʨʠʪʦʚʳʭ ʠ ʧʝʣʠʪʦʚʳʭ ʯʘʩʪʠʮ, ʧʦʣʠʤʠʢʪʦʚʳʝ, ʩʣʘʙʦ ʩʣʶʜʠʩʪʳʝ, ʥʝʩʣʦʠʩʪʳʝ. ʄʦʱʥʦʩʪʴ ʧʩʘʤ-
ʤʠʪʦʚʳʭ ʧʨʦʩʣʦʝʚ ʠ ʧʣʘʩʪʦʚ 0,15ï8,0 ʤ. 
ɸʣʝʚʨʦʣʠʪʳ ʩʝʨʳʝ, ʩʚʝʪʣʦ- ʠ ʪʝʤʥʦ-ʩʝʨʳʝ, ʠʥʦʛʜʘ ʩ ʢʦʨʠʯʥʝʚʘʪʳʤ ʠ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ 

(ʟʘ ʩʯʝʪ ʦʞʝʣʝʟʥʝʥʠʷ), ʛʣʠʥʠʩʪʳʝ ʠ ʩʣʘʙʦ ʧʝʩʯʘʥʠʩʪʳʝ, ʩʣʘʙʦ ʩʣʶʜʠʩʪʳʝ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, 
ʩʢʨʳʪʦʩʣʦʠʩʪʳʝ (ʧʨʠ ʫʜʘʨʝ ʨʘʩʢʘʣʳʚʘʶʪʩʷ ʥʘ ʪʦʥʢʠʝ ʧʣʠʪʢʠ). ɺ ʧʦʨʦʜʘʭ ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʶʪʩʷ 
ʤʝʣʢʠʝ ʢʘʪʫʥʳ ʠ ʦʩʪʨʦʫʛʦʣʴʥʳʝ ʦʙʣʦʤʢʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʛʣʠʥ, ʤʝʣʢʠʝ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʝ ʨʘʩʪʠ-
ʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʠ ʦʩʪʘʪʢʠ ʦʩʪʨʘʢʦʜ. ɸʣʝʚʨʦʣʠʪʘʤʠ ʩʣʦʞʝʥʳ ʧʨʦʩʣʦʠ ʠ ʧʣʘʩʪʳ ʤʦʱʥʦʩʪʴʶ ʦʪ 
0,05 ʜʦ 6 ʤ. 
ɻʣʠʥʳ ʪʝʤʥʦ-ʩʝʨʳʝ, ʠʥʦʛʜʘ ʧʦʯʪʠ ʯʝʨʥʳʝ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʦʙʦʛʘʱʝʥʥʳʝ ʧʝʩʯʘʥʳʤ, ʘʣʝʚʨʠʪʦ-

ʚʳʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʦʯʝʥʴ ʪʦʥʢʦʩʣʦʠʩʪʳʝ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʩ ʨʝʜʢʠʤʠ ʢʘʨʙʦʥʘʪʥʤrʠ 
ʩʪʷʞʝʥʠʷʤʠ ʪʠʧʘ çʞʫʨʘʚʯʠʢʦʚè, ʩ ʟʝʨʢʘʣʘʤʠ ʩʢʦʣʴʞʝʥʠʷ, ʩ ʤʝʣʢʠʤʠ ʩʣʘʙʦ ʦʙʫʛʣʠʚʰʠʤʠʩʷ 
ʦʩʪʘʪʢʘʤʠ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ; ʦʯʝʥʴ ʨʝʜʢʦ ʚ ʛʣʠʥʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʯʝʰʫʷ ʨʳʙ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦ-
ʩʪʠ. ʄʦʱʥʦʩʪʴ ʛʣʠʥ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 6,0 ʤ. 
ɸʣʴʙʩʢʠʡ ʚʦʟʨʘʩʪ ʙʳʢʦʚʩʢʦʡ ʩʚʠʪʳ ʚ ʧʨʝʜʝʣʘʭ ʀʣʝʢʩʢʦʡ ʧʦʜʟʦʥʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʉʇʂ, 

ʚʳʜʝʣʝʥʥʦʤʫ ʀ. ʂ. ʇʝʪʨʷʢʦʚʦʡ, ʩʭʦʜʥʦʤʫ ʩ ʦʧʠʩʘʥʥʳʤ ɺ. ʀ. ɸʣʝʢʩʝʝʚʦʡ [9] ʠʟ ʦʪʣʦʞʝʥʠʡ ʘʣʴ-
ʙʩʢʦʛʦ ʷʨʫʩʘ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ɺ. ɸ. ɹʝʣʭʦʚʠʪʠʥʦʡ ʠʟ ʘʣʴʙʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɿʘʧʘʜʥʦʛʦ 
ʂʘʟʘʭʩʪʘʥʘ. 
ʄʦʱʥʦʩʪʴ ʙʳʢʦʚʩʢʦʡ ʩʚʠʪʳ ʚ ʀʣʝʢʩʢʦʡ ʧʦʜʟʦʥʝ ʤʝʥʷʝʪʩʷ ʦʪ 20 ʜʦ 35 ʤ. 
ɺ ʃʝʤʝʟʠʥʩʢʦ-ʊʶʣʴʛʘʥʩʢʦʡ ʧʦʜʟʦʥʝ ʦʪʣʦʞʝʥʠʷ ʙʳʢʦʚʩʢʦʡ ʩʚʠʪʳ ʩʦʭʨʘʥʠʣʠʩʴ ʦʪ ʨʘʟʤʳʚʘ ʚ 
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ʚʝʨʭʦʚʴʷʭ ʨʫʯʴʷ ɼʞʘʤʳʣʯʠʩʘʡ. ɿʜʝʩʴ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʦʩʪʘʥʮʘ ʧʣʦʱʘʜʴʶ ʤʝʥʝʝ 0,1 ʢʤ2, ʩʣʦ-
ʞʝʥʥʳʭ ʧʝʩʯʘʥʠʢʘʤʠ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʠ ʙʫʨʳʤʠ ʦʞʝʣʝʟʥʝʥʥʳʤʠ. ɺ ʦʞʝʣʝʟʥʝʥʥʳʭ ʧʝʩʯʘʥʠʢʘʭ 
ʥʘʡʜʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʪʧʝʯʘʪʢʠ ʛʦʣʦʚʦʥʦʛʠʭ ʠ ʙʨʶʭʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ. ʀʟ ʥʠʭ, ʧʦ ʟʘʢʣʶ-
ʯʝʥʠʶ ɺ. ʀ. ʂʦʟʣʦʚʦʡ [10] ʚʠʜʳ Inoceramus aff. concentricus Park., I. cf. anglicus Woods., Corbu-
la cf. gaultina Pich. et Cfmp. ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʘʣʴʙʩʢʦʤ ʚʦʟʨʘʩʪʝ ʚʤʝʱʘʶɦ ʠʭ 
ʧʦʨʦʜ. ʆʩʪʘʣʴʥʳʝ ʬʦʨʤʳ ʧʝʨʝʭʦʜʥʳʝ ʘʧʪʩʢʦïʘʣʴʙʩʢʠʝ ʠ ʘʣʴʙʩʢʦïʩʝʥʦʤʘʥʩʢʠʝ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʙʳʢʦʚʩʢʦʡ ʩʚʠʪʳ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʦʪ ʨʘʟʤʳʚʘ ʚ ʃʝʤʝʟʠʥʩʢʦ-

ʊʶʣʴʛʘʥʩʢʦʡ ʧʦʜʟʦʥʝ ʩʦʩʪʘʚʣʷʝʪ 2ï3 ʤ. 

ɺɽʈʍʅʀʁ ʆʊɼɽʃ 

ʅʦʛʘʡʪʠʥʩʢʘʷ ʠ ʧʣʦʪʠʥʦʚʩʢʘʷ ʩʚʠʪʳ ʦʙʲʝʜʠʥʝʥʥʳʝ (K2ng+pl) ʚʳʜʝʣʷʶʪʩʷ 
ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʉʦʚʝʪʩʢʦʡ ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʤʫʣʴʜʳ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʚʟrʚʘʥʦ 
ʪʨʫʜʥʦʩʪʴʶ ʨʘʟʜʝʣʴʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʤʘʣʦʤʦʱʥʳʭ ʩʚʠʪ ʚ ʤʘʩʰʪʘʙʝ ʢʘʨʪʳ. ɺ ʦʙʱʝʤ ʚʠʜʝ ʦʪ-
ʣʦʞʝʥʠʷ ʩʚʠʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʢʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʛʣʠʥʘʤʠ. ʄʦʱʥʦʩʪʴ ʠʭ 
ʩʦʩʪʘʚʣʷʝʪ 24 ʤ. ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪ. 
ʅʦʛʘʡʪʠʥʩʢʘʷ ʩʚʠʪʘ (K2ng) ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʦʨʦʜʥʳʤ ʧʣʘʩʪʦʤ ʧʝʩʢʘ, ʢʦʪʦʨʳʡ ʚ ʧʦ-

ʜʦʰʚʝ ʧʝʨʝʭʦʜʠʪ ʚ ʧʝʩʯʘʥʠʢ. ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʙʢrʦʚʩʢʦʡ 
ʩʚʠʪʳ ʠ ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʦʪʣʦʞʝʥʠʷʤʠ ʧʣʦʪʠʥʦʚʩʢʦʡ ʩʚʠʪʳ. 
ʇʝʩʢʠ ʛʨʷʟʥʦ-ʩʝʨʳʝ ʩ ʞʝʣʪʳʤ ʦʪʪʝʥʢʦʤ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ: ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʩ ʧʨʠʤʝ-

ʩʴʶ ʧʳʣʝʚʘʪʳʭ ʯʘʩʪʠʮ, ʛʨʘʚʠʡʥʳʭ ʟʝʨʝʥ ʠ ʤʝʣʢʦʡ ʛʘʣʴʢʠ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ. ʆʙʣʦʤʢʠ ʧʩʝʬʠ-
ʪʦʚʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʥʝʨʝʜʢʦ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ, ʦʙʨʘʟʫʷ ʤʘʣʦʤʦʱʥʳʝ ʣʠʥʟʳ. ʇʝʩʢʠ ʧʦʣʠʤʠʢʪʦ-
ʚʳʝ, ʩʣʘʙʦ ʩʣʶʜʠʩʪʳʝ, ʩʣʝʛʢʘ ʫʧʣʦʪʥʝʥʥʳʝ, ʚ ʧʦʜʦʰʚʝ ʠʭ ʦʪʤʝʯʘʶʪʩʷ ʢʨʫʧʥʳʝ ʢʘʪʫʥʳ ʘʣʴʙ-
ʩʢʠʭ ʛʣʠʥ. ɺʥʠʟ ʧʦ ʨʘʟʨʝʟʫ ʧʝʩʢʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷʪ ʚ ʧʣʦʪʥʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʝʩʯʘʥʠʢʠ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʙʦʣʝʝ ʩʚʝʪʣʦʡ ʩʝʨʦʡ ʦʢʨʘʩʢʦʡ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʧʩʘʤʤʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ. 
ɺ ʧʦʜʦʰʚʝ ʧʝʩʯʘʥʠʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠʤʝʩʴ ʛʨʘʚʠʡʥʳʭ ʟʝʨʝʥ ʠ ʢʨʫʧʥʳʭ ʛʣʠʥʷʥʳʭ ʢʘʪʫʥʦʚ. 
ʆʧʠʩrʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʥʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ. ʉʝʥʦʤʘʥʩʢʠʡ ʠʭ ʚʦʟʨʘʩʪ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʠ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʩ ʬʘʫʥʠʩʪʠʯʝ-
ʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʝʥʦʤʘʥʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʣʦʱʘʜʠ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʥʦʛʘʡʪʠʥʩʢʦʡ ʩʚʠʪʳ ʜʦʩʪʠʛʘʝʪ 12 ʤ. 
ʉʚʠʪʘ ʨʘʟʚʠʪʘ ʦʯʝʥʴ ʣʦʢʘʣʴʥʦ, ʧʦʵʪʦʤʫ ʥʝ ʚʳʜʝʣʷʝʪʩʷ ʥʠ ʚ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʝ, ʥʠ ʚ 

ʣʝʛʝʥʜʝ ʢ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ. 
ʇʣʦʪʠʥʦʚʩʢʘʷ ʩʚʠʪʘ (K2pl) ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʝʥʘʜʮʘʪʠʤʝʪʨʦʚʳʤ ʧʣʘʩʪʦʤ ʛʣʠʥ, ʟʘʣʝʛʘ-

ʶʱʠʭ ʙʝʟ ʚʠʜʠʤʳʭ ʩʣʝʜʦʚ ʧʝʨʝʨʳʚʘ ʠ ʨʘʟʤʳʚʘ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʥʦʛʘʡʪʠʥʩʢʦʡ ʩʚʠʪʳ. ɻʣʠʥʳ 
ʪʝʤʥʦ-ʩʝʨʳʝ, ʩʝʨʳʝ ʩ ʝʜʚʘ ʟʘʤʝʪʥʳʤ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʦʯʝʥʴ ʩʣʘʙʦ ʘʣʝʚʨʠʪʠʩʪʳʝ ʠ ʞʠʨ-
ʥʳʝ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʩ ʥʝʷʩʥʦ ʚʳʨʘʞʝʥʥʦʡ ʪʦʥʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. ɺ ʛʣʠʥʘʭ ʯʘʩʪʦ 
ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠʩʳʧʢʠ, ʛʥʝʟʜʘ ʠ ʣʠʥʟʦʯʢʠ, ʩʣʦʞʝʥʥʳʝ ʘʣʝʚʨʠʪʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɺ ʧʦʜʦʰʚʝ 
ʩʣʦʷ ʚ ʧʦʨʦʜʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʦʯʝʥʴ ʪʦʥʢʠʝ ʧʨʦʩʣʦʠ ʠ ʣʠʥʟʳ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ, 
ʧʦʣʠʤʠʢʪʦʚʦʛʦ ʧʝʩʢʘ. 
ɺ. ɸ. ɽʬʨʝʤʦʚʳʤ [9] ʚ ʦʧʠʩʘʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʘʡʜʝʥʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʥʠʞʥʝʪʫʨʦʥʩʢʠʡ 

Inoreramne ex gr. labiatus (Schloth.), ʦʩʪʘʪʢʠ ʢʦʥʴʷʢʩʢʦïʩʘʥʪʦʥʩʢʠʭ ʧʝʣʝʮʠʧʦʜ Pycnodonta 
clovata Nills. ʂʨʦʤʝ ʪʦʛʦ, ɺ. ʀ. ʂʦʟʣʦʚʦʡ ʚ ʢʝʨʥʝ ʩʢʚʘʞʠʥ r14 (ˉ 13 ʥʘ ʢʘʨʪʝ) ʦʙʥʘʨʫʞʝʥʳ 
Limatula cf. semisuleata Goldf., Oxytoma cf. tenuicostata Roemer, Lopha cf. semiplana subsemiplana 
Arkh., Chlamis sp., Chlidonophora gracilis (Schloth.), Griphaea sp. indet., Lima sp. indet. ʠ ʜʨʫʛʠʝ, 
ʣʠʙʦ ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʪʫʨʦʥïʩʘʥʪʦʥʩʢʠʡ ʚʦʟʨʘʩʪ ʚʤʝʱʘʶʱʠʭ ʠʭ ʧʦʨʦʜ, ʣʠʙʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘ-
ʱʠʭ ʝʤʫ. 
ʊ. ʂ. ʉʘʜʦʚʥʠʢʦʚʦʡ ʠʟ ʪʝʭ ʞʝ ʛʣʠʥ ʧʨʠʚʦʜʠʪʩʷ ʢʦʤʧʣʝʢʩ ʬʦʨʘʤʠʥʠʬʝʨ, ʯʝʪʢʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʱʠʡ ʦʙ ʠʭ ʪʫʨʦʥʩʢʦïʩʘʥʪʦʥʩʢʦʤ ʚʦʟʨʘʩʪʝ. 
ɺʝʨʙʦʚʩʢʘʷ ʩʚʠʪʘ (K2vr) ʚʳʜʝʣʷʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ. ʆʪʣʦʞʝ-

ʥʠʷ ʩʚʠʪʳ ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʥʘ ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʪʣʦʞʝʥʠʷʭ ʧʣʦʪʠʥʦʚʩʢʦʡ ʩʚʠʪʳ ʠ ʩʦʛʣʘʩʥʦ 
ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʤʘʘʩʪʨʠʭʪʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʭʘʨʩʢʦʡ ʩʚʠʪʳ. 
ɺ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʚʝʨʙʦʚʩʢʦʡ ʩʚʠʪʳ ʬʠʢʩʠʨʫʶʪʩʷ ʙʨʝʢʯʠʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʣʘʙʦ ʦʢʘʪʘʥ-

ʥʳʭ ʢʘʪʫʥʦʚ ʠ ʦʩʪʨʦʫʛʦʣʴʥʳʭ ʦʙʣʦʤʢʦʚ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʧʦʨʦʜ ʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʳʰʝ ʙʨʝʢ-
ʯʠʠ ʧʣʘʩʪʫʶʪʩʷ ʤʝʣʦʧʦʜʦʙʥʳʝ ʦʧʦʢʠ, ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʤʝʨʛʝʣʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 
ʚʥʦʚʴ ʩʤʝʥʷʶʪʩʷ ʧʣʘʩʪʦʤ ʦʧʦʢ. 
ʄʝʨʛʝʣʠ, ʟʘʥʠʤʘʶʱʠʝ ʙʦʣʴʰʫʶ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʢʘʤʧʘʥʩʢʦʛʦ ʷʨʫʩʘ, ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʣʘʩʪʘ ʩ ʷʨʢʠʤʠ ʞʝʣʪʳʤʠ ʧʷʪʥʘʤʠ ʛʠʜʨʦʦʢʩʠʜʦʚ ʞʝʣʝʟʘ. ʇʦʨʦʜʳ ʧʣʦʪʥʳʝ, ʥʝ-
ʩʣʦʠʩʪʳʝ, ʩʠʣʴʥʦ ʪʨʝʱʠʥʦʚʘʪʳʝ. ʃʠʪʦʢʣʘʟʳ ʢʨʫʪʦʧʘʜʘʶʱʠʝ, ʩʪʝʥʢʠ ʠʭ ʠʥʢʨʫʩʪʠʨʦʚʘʥʳ ʪʦʥ-
ʢʠʤʠ ʢʦʨʦʯʢʘʤʠ ʛʠʜʨʦʦʢʠʩʣʦʚ ʤʘʨʛʘʥʮʘ ʠ ʞʝʣʝʟʘ. 
ɺ ʤʝʨʛʝʣʷʭ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʭʦʜʳ ʠʣʦʝʜʦʚ, ʤʝʣʢʠʝ ʦʙʣʦʤʢʠ ʨʘʢʦʚʠʥ ʧʝʣʝʮʠʧʦʜ, ʨʝʞʝ ʠʭ 
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ʷʜʨʘ ʠ ʦʪʧʝʯʘʪʢʠ, ʦʩʪʘʪʢʠ ʬʦʨʘʤʠʥʠʬʝʨ ʠ ʦʩʪʘʪʢʠ. ʇʦʚʝʨʭʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʦʙʣʦʤʢʦʚ ʩʪʚʦʨʦʢ 
ʤʦʣʣʶʩʢʦʚ ʧʦʢʨʳʪʘ ʥʘʣʝʪʦʤ ʤʝʣʴʯʘʡʰʠʭ ʢʨʠʩʪʘʣʣʦʚ ʧʠʨʠʪʘ. 
ʄʦʱʥʦʩʪʴ ʧʣʘʩʪʘ ʤʝʨʛʝʣʝʡ 15,6 ʤ. 
ʆʧʦʢʠ ʥʠʞʥʝʛʦ ʧʨʠʧʦʜʦʰʚʝʥʥʦʛʦ ʩʣʦʷ (5,8 ʤ) ʷʨʫʩʘ ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʧʦʯʪʠ ʙʝʣʳʝ, ʤʝʣʦʧʦʜʦʙ-

ʥʳʝ (çʧʘʯʢʘʶʱʠʝè), ʧʣʦʪʥʳʝ, ʢʨʝʧʢʠʝ; ʚ ʚʝʨʭʥʝʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʷʭ ʩʣʦʷ ʚ ʧʦʨʦʜʘʭ ʚʩʪʨʝʯʘʁ ʪʩʷ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʣʢʠʝ ʬʦʩʬʦʨʠʪʦʚʳʝ ʩʪʷʞʝʥʠʷ, ʚ ʦʩʥʦʚʘʥʠʠ ʷʨʫʩʘ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʟʘʤʝʪʥʦ 
ʫʤʝʥʴʰʘʝʪʩʷ, ʥʦ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʨʘʟʤʝʨʳ ʞʝʣʚʘʢʦʚ. ʇʦ ʬʦʨʤʝ ʦʥʠ ʟʜʝʩʴ ʦʯʝʥʴ 
ʥʘʧʦʤʠʥʘʶʪ ʢʦʬʝʡʥʳʝ ʟʝʨʥʘ. ʆʧʦʢʠ, ʦʙʨʘʟʫʶʱʠʝ ʧʨʠʢʨʦʚʝʣʴʥʳʡ ʩʣʦʡ (3,4 ʤ) ʢʘʤʧʘʥʘ, ʩʝʨʳʝ, 
ʩʝʨʦ-ʞʝʣʪʳʝ ʠ ʧʷʪʥʠʩʪʳʝ (ʛʨʷʟʥʦ-ʩʝʨʳʡ ʬʦʥ ʥʘʨʫʰʝʥ ʧʷʪʥʘʤʠ ʷʨʢʦ-ʞʝʣʪʦʛʦ ʠ ʙʫʨʦʛʦ ʮʚʝʪʦʚ). 
ʇʦʨʦʜʳ ʤʝʥʝʝ ʧʣʦʪʥʳʝ, ʦʯʝʥʴ ʩʠʣʴʥʦ ʪʨʝʱʠʥʦʚʘʪʳʝ, ʧʦʣʦʩʪʠ ʪʨʝʱʠʥ ʚʳʧʦʣʥʝʥʳ ʣʠʙʦ ʛʠʜʨʦ-
ʦʢʠʩʣʘʤʠ ʞʝʣʝʟʘ, ʣʠʙʦ ʤʝʣʢʠʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʧʨʦʟʨʘʯʥʦʛʦ ʛʠʧʩʘ. ʅʝʨʝʜʢʦ ʧʦʩʣʝʜʥʠʡ ʦʪʤʝʯʘʝʪ-
ʩʷ ʪʘʢʞʝ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʚʢʣʶʯʝʥʠʡ. ʍʘʨʘʢʪʝʨʥʦ ʜʣʷ ʵʪʦʛʦ ʩʣʦʷ ʠ ʧʨʠʩʫʪʩʪʚʠʝ ʩʨʦʩʪʢʦʚ ʧʠ-
ʨʠʪʘ. 
ʆʙʝ ʦʧʠʩʘʥʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʦʧʦʢ ʟʘʢʣʶʯʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʪʘʪ-

ʢʠ. ʕʪʦ ï ʨʘʢʦʚʠʥʳ ʦʩʪʨʘʢʦʜ ʠ ʬʦʨʘʤʠʥʠʬʝʨ, ʦʙʣʦʤʢʠ ʨʘʢʦʚʠʥ ʧʝʣʝʮʠʧʦʜ ʠ ʛʘʩʪʨʦʧʦʜ, ʨʦʩʪʨʳ 
ʙʝʣʝʤʥʠʪʦʚ ʧʣʦʭʦʡ ʩʦʭʨʘʥʥʦʩʪʠ, ʦʙʣʦʤʢʠ ʠʥʦʮʝʬʘʣʦʚ, ʧʘʥʮʠʨʝʡ ʤʦʨʩʢʠʭ ʝʞʝʡ ʠ ʛʫʙʦʢ. ʅʝ-
ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʞʝ ʯʝʰʫʷ ʨʳʙ. 
ʇʦʨʦʜʳ ʩʚʠʪʳ ʩʦʜʝʨʞʘʪ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʢʦʤʧʣʝʢʩ ʠʩʢʦʧʘʝʤʳʭ ʦʩʪʘʪʢʦʚ. ʀʟ ʥʠʭ 

ɺ. ʀ. ʂʦʟʣʦʚʦʡ ʦʧʨʝʜʝʣʝʥʳ ʪʠʧʠʯʥʦ ʢʘʤʧʘʥʩʢʠʝ ʜʚʫʩʪʚʦʨʢʠ Gryphaea vesicularis (Lam.) ʠ 
ʙʝʣʝʤʥʠʪʳ Belemnitella microdonta (Schloth.) ʠ Paraetinocamax grossouveri (Janet.). ʍʘʨʘʢʪʝʨʥʘ 
ʜʣʷ ʢʘʤʧʘʥʘ ʠ ʘʩʩʦʮʠʘʮʠʷ ʬʦʨʘʤʠʥʠʬʝʨ, ʠʟʫʯʝʥʥʘʷ ʄ. ɺ. ɹʦʥʜʘʨʝʚʦʡ. ɺ ʢʝʨʥʘʭ ʠʟ ʦʙʨʘʟʮʘ 
ʩʢʚʘʞʠʥʳ 14 (ˉ 13 ʥʘ ʢʘʨʪʝ) ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ 40,6 ʤ (ʧʦʜʦʰʚʘ ʷʨʫʩʘ)ï24,5 ʤ ʦʧʨʝʜʝʣʝʥʳ: 
Anomalina clementiana var. elementiana (Orb.), A. taylorensis Carsey, Globorotalites michelinianus 
(Orb.), Cibicides aktulagayenais Vass., C. temirensis Vaes., Bolivinoides decoratus (Jones), Russella 
triangularis (Cuahm. et Parker) ʨʘʥʥʝʢʘʤʧʘʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ 23,5ï16,5 ʤ 
(ʢʨʦʚʣʷ ʷʨʫʩʘ) ʦʧʨʝʜʝʣʝʥʳ ʬʦʨʘʤʠʥʠʬʝʨʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʚʝʨʭʥʝʛʦ ʢʘʤʧʘʥʘ ʈʫʩʩʢʦʡ ʧʣʘʪ-
ʬʦʨʤʳ: Bolivina inorassata Reuss., B. plaita Carsey, B. decurrens (Ehrenb.), Anomalina praeacuta 
Vass., A. complanata Reuss., A. affinis Hantken, Cibicides bembix Marsson., C. orcinus Vass., Sten-
sicina gracilis gtellaria (Vass.), Bolivinoides draco (Marsson.) [9]. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʚʝʨʙʦʚʩʢʦʡ ʩʚʠʪʳ ʜʦ 25 ʤ. 
ʍʘʨʩʢʘʷ ʩʚʠʪʘ (K2hr) ʚʳʜʝʣʷʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ. ʆʪʣʦʞʝʥʠʷ 

ʩʚʠʪʳ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʚʝʨʙʦʚʩʢʦʡ ʩʚʠʪʳ. ʆʥʠ ʩʣʘʛʘʶʪ ʵʨʦʟʠʦʥʥʳʝ ʦʩʪʘʥʮʳ, 
ʭʦʨʦʰʦ ʚʳʜʝʣʷʶʱʠʝʩʷ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ ʩʚʝʪʣʦ-ʩʝʨʳʤ ʪʦʥʦʤ. 
ʅʘʠʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʨʘʟʨʝʟ ʭʘʨʩʢʦʡ ʩʚʠʪʳ ʠʟʫʯʝʥ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʩʢʚʘʞʠʥʳ 14 (ˉ 13 ʥʘ ʢʘʨ-

ʪʝ), ʚʩʢʨʳʪ ʦʥ ʪʘʢʞʝ ʨʷʜʦʤ ʰʫʨʬʦʚ ʠ ʦʙʩʣʝʜʦʚʘʥ ʚ ʤʝʣʢʠʭ ʢʘʨʴʝʨʘʭ [9]. 
ʆʪʣʦʞʝʥʠʷ ʭʘʨʩʢʦʡ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʰʝʩʪʥʘʜʮʘʪʠʤʝʪʨʦʚʳʤ ʧʣʘʩʪʦʤ ʧʠʩʯʝʛʦ ʤʝʣʘ. ʄʝʣ 

ʩʚʝʪʣʦ-ʩʝʨʦʛʦ, ʧʦʯʪʠ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʩʦ ʩʚʝʪʣʦ-ʞʝʣʪʳʤ ʦʪʪʝʥʢʦʤ, ʚ ʧʨʠ-
ʧʦʜʦʰʚʝʥʥʦʡ ʯʘʩʪʠ ʷʨʫʩʘ ï ʞʝʣʪʦ-ʩʝʨʘʷ ʩ ʧʷʪʥʘʤʠ ʠ ʨʘʟʚʦʜʘʤʠ ʙʫʨʦʛʦ ʮʚʝʪʘ. ʄʝʣ ʦʯʝʥʴ ʧʣʦʪ-
ʥʳʡ, ʢʨʝʧʢʠʡ, ʦʜʥʦʨʦʜʥʳʡ ʩ ʤʝʣʢʠʤʠ ʪʦʯʝʯʥʳʤʠ ʧʷʪʥʘʤʠ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ, ʩ ʜʝʪʨʠʪʘʤʠ 
ʤʘʨʛʘʥʮʘ. ʇʦʨʦʜʘ ʩʠʣʴʥʦ ʪʨʝʱʠʥʦʚʘʪʘʷ, ʪʨʝʱʠʥʳ ʩʝʢʫʪ ʝʝ ʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ 
ʢʘʢ ʙʳ ʨʘʟʙʠʚʘʶʪ ʥʘ ʦʪʜʝʣʴʥʳʝ ʙʣʦʢʠ. 
ɺ ʧʠʩʯʝʤ ʤʝʣʫ ʟʘʢʣʶʯʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ. ʀʟ ʥʠʭ ɺ. ʀ. ʂʦʟʣʦʚʦʡ 

ʦʧʨʝʜʝʣʝʥʳ ʛʦʣʦʚʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ Belemnitella lanctolata (Schloth.), ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʠʞʥʝʡ 
ʟʦʥʳ ʚʝʨʭʥʝʛʦ ʤʘʘʩʪʨʠʭʪʘ, ʘ ʄ. ɺ. ɹʦʥʜʘʨʝʚʦʡ ï ʬʦʨʘʤʠʥʠʬʝʨʳ: Bolivina incrassate Reuss., 
B. plavita Garsey, B. decurrens (Ehrenb.) Anomalina praeneuta Vass., A. complanata Reuss., A. affin-
is Eantken, Cibicides bembix Marsson., C. crcinus Vass., Stensiolina grachlis stellaria (Vass.), Boli-
vineides paterssoni Brotz., Belivinoides drace (Marsson.). 

ʂɸʁʅʆɿʆʁʉʂɸʗ ʕʈɸʊɽʄɸ 

ʇɸʃɽʆɻɽʅʆɺɸʗ ʉʀʉʊɽʄɸ 

ʕʆʎɽʅ 

ʇʘʣʝʦʛʝʥʦʚʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʶʪʝʪʩʢʠʤ ʷʨʫʩʦʤ ʵʦʮʝʥʘ (ʢʘʟʘʮʢʦʡ ʩʚʠʪʦʡ). 
ʂʘʟʘʮʢʘʷ ʩʚʠʪʘ (©2

2kz) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʀʣʝʢʩʢʦʡ ʧʦʜʟʦʥʝ ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʦʡ 
ʉʌʮɿ (ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ). ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʣʦʢʘʣʴʥʦ. 
ɺ ʥʝʜʘʣʝʢʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʰʣʦʤ ʧʦʨʦʜʳ ʧʦʟʜʥʝʵʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʣʴʟʦʚʘʣʠʩʴ, 

ʦʯʝʚʠʜʥʦ, ʧʣʦʱʘʜʥʳʤ ʨʘʟʚʠʪʠʝʤ. ʆʜʥʘʢʦ, ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʡ, ʥʘʯʘʚʰʝʡʩʷ ʝʱʝ ʚ ʦʣʠʛʦʮʝʥʝ, 
ʵʧʦʭʠ ʵʨʦʟʠʠ ʠ ʜʝʥʫʜʘʮʠʠ ʙʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ ʙʳʣʘ ʫʥʠʯʪʦʞʝʥʘ. ʉʦʭʨʘʥʠʚʠhʝʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 
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ʚʨʝʤʝʥʠ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʝ ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ, ʠʟʦʣʠʨʦ-
ʚʘʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʧʷʪʝʥ ʠʟʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʚʦʜʦʨʘʟʜʝʣʴʥʳʤ ʧʨʦ-
ʩʪʨʘʥʩʪʚʘʤ. ʆʜʥʦ ʠʟ ʪʘʢʠʭ çʧʷʪʝʥè ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʢʨʘʡʥʝʤ ʩʝʚʝʨʝ ʨʘʡʦʥʘ, ʚʙʣʠʟʠ 
ʩ. ɺʦʨʦʪʦʚʢʠ; ʜʨʫʛʦʝ ï ʚ ʫʨʦʯʠʱʝ ɹʘʥʜʠʪʩʢʠʝ ʛʦʨʳ; ʪʨʝʪʴʝ ï ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʚʦʜʦʨʘʟʜʝʣʘ 
ʨʝʢ ɹʫʨʪʠ ʠ ʋʨʪʘʙʫʨʪʠ (ʚ ʚʝʨʭʦʚʴʷʭ ʨʫʯ. ʊʘʣʩʘʷ) ʠ, ʥʘʢʦʥʝʮ, ʧʦʩʣʝʜʥʝʝ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʪʝʨʨʠʪʦ-
ʨʠʠ ʣʠʩʪʘ M-40-XXIX, ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ɹʫʨʪʠ. 
ʀʟʫʯʝʥʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦ ʨʝʜʢʦʡ ʩʝʪʠ ʦʙʥʘʞʝʥʠʡ, ʚ ʦʩʥʦʚʥʦʤ ʞʝ, ï ʚ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʭ ʢʘʨʴʝʨʘʭ ʥʘ ʧʝʩʦʢ ʠ ʛʨʘʚʠʡ ʠ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʙʫʨʝʥʠʷ ʰʥʝʢʦʚʳʭ ʩʢʚʘʞʠʥ ʥʘ ʩʪʘʜʠʠ 
ɻʉʈ-50 [9] ʠ ʥʘ ʩʪʘʜʠʠ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʥʘ ʪʠʪʘʥʦʚʳʝ ʨʦʩʩʳʧʠ [28] ʠ ʧʝʩʢʠ [25]. 
ʆʪʣʦʞʝʥʠʷ ʢʘʟʘʮʢʦʡ ʩʚʠʪʳ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʧʦʨʦʜʘʭ ʤʝʟʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʦ-

ʜʦʰʚʘ ʠʭ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʢʘʭ ʦʪ +235 ʜʦ +280 ʤ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʪʣʦʞʝʥʠʷ 
ʛʘʣʝʯʥʠʢʘʤʠ, ʛʨʘʚʠʝʤ ʠ ʧʝʩʢʘʤʠ. 
ɻʘʣʝʯʥʠʢʠ ʠ ʛʨʘʚʠʡ ʩʦʩʪʦʷʪ ʠʟ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʭ ʦʙʣʦʤʢʦʚ ʠʥʪʨʫʟʠʚʥʳʭ ʠ ʵʬʬʫʟʠʚʥʳʭ ʧʦ-

ʨʦʜ, ʨʝʞʝ ʦʪʤʝʯʘʶʪʩʷ ʫʛʣʦʚʘʪʘʷ ʛʘʣʴʢʘ ʪʨʠʘʩʦʚʳʭ, ʶʨʩʢʠʭ ʠ ʤʝʣʦʚʳʭ ʧʦʨʦʜ: ʧʠʩʯʝʛʦ ʤʝʣʘ, 
ʤʝʨʛʝʣʝʡ, ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ. ɻʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʠ ʧʝʨʝʢʨʚrʘʶʪʩʷ ʧʝʩʢʘʤʠ. ʂʦʥʪʘʢʪ 
ʤʝʞʜʫ ʥʠʤʠ ʯʝʪʢʠʡ, ʨʝʟʢʠʡ, ʥʝʨʦʚʥʳʡ. ɺ ʧʦʜʦʰʚʝ ʧʝʩʢʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʤʝʯʘʝʪʩʷ ʪʦʥʢʘʷ 
(ʤʘʢʩʠʤʫʤ 1 ʩʤ) ʢʦʨʦʯʢʘ ʷʨʢʦ-ʞʝʣʪʦʛʦ ʣʠʤʦʥʠʪʘ. ʇʝʩʢʠ, ʚ ʦʩʥʦʚʥʦʤ, ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ, ʨʝʞʝ 
ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʭʦʨʦʰʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ. 
ʆʢʨʘʩʢʘ ʠʭ ʨʘʟʣʠʯʥʘʷ ï ʩʝʨʘʷ, ʩʝʨʦʚʘʪʦ-ʨʦʟʦʚʘʷ, ʞʝʣʪʘʷ, ʠʥʦʛʜʘ ʩʚʝʪʣʦ-ʬʠʦʣʝʪʦʚʘʷ ʠ ʢʦʨʠʯʥʝ-
ʚʘʪʦ-ʩʝʨʘʷ. ʇʦʨʦʜʳ ʠʥʪʝʥʩʠʚʥʦ ʦʞʝʣʝʟʥʝʥʥʳʝ ʩ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʡ ʢʦʩʦʡ, ʧʝʨʝʢʨʝʩʪʥʦʡ ʩʣʦʠ-
ʩʪʦʩʪʴʶ. ʉʣʦʠʩʪʦʩʪʴ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʣʠʰʴ ʨʘʟʣʠʯʥʳʤ ʮʚʝʪʦʤ ʩʦʩʝʜʥʠʭ ʩʣʦʡʢʦʚ. 
ʂʘʢʠʭ-ʣʠʙʦ ʠʩʢʦʧʘʝʤʳʭ ʦʩʪʘʪʢʦʚ ʚ ʦʧʠʩʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʘ ʧʣʦʱʘʜʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ɺʝʨʭʥʝʵʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʠʭ ʧʨʠʥʠʤʘʝʪʩʷ ʫʩʣʦʚʥʦ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʭʦʜʩʪʚʫ ʩ ʬʣʦʨʠʩʪʠ-
ʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʢʘʟʘʮʢʦʡ ʩʚʠʪʳ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʟʘʧʘʜʘ ʧʣʦʱʘʜʷʭ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʢʘʟʘʮʢʦʡ ʩʚʠʪʳ ʦʪ 15 ʜʦ 35 ʤ. 

ʅɽʆɻɽʅʆɺɸʗ ʉʀʉʊɽʄɸ 

ʅʝʦʛʝʥʦʚʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʠʦʮʝʥʦʤ (ʢʫʶʨʛʘʟʠʥʩʢʘʷ, ʚʦʨʦʰʠʣʦʚʩʢʘʷ ʠ ʫʰʢʘʪʣʠʥ-
ʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ) ʠ ʧʣʠʦʮʝʥʦʤ (ʘʢʯʘʛʳʣʴʩʢʠʤ ʨʝʛʠʦʷʨʫʩʦʤ). 

ʄʀʆʎɽʅ 

ʂʫʶʨʛʘʟʠʥʩʢʘʷ, ʚʦʨʦʰʠʣʦʚʩʢʘʷ ʠ ʫʰʢʘʪʣʠʥʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝ-
ʥʝʥʥʳʝ (N1krõu­) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ. ʆʪʣʦʞʝʥʠʷ ʤʠʦʮʝʥʘ ʚʳʭʦʜʷʪ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʚʩʢʨʳʚʘʶʪʩʷ ʩʢʚʘʞʠʥʘʤʠ ʠ ʛʦʨʥʳʤʠ ʚʳʨʘʙʦʪʢʘʤʠ ʥʘ ʣʝʚʦʤ, ʢʨʫʪʦʤ ʩʢʣʦʥʝ ʨʫ-
ʯʴʷ ʂʘʨʘʛʘʰʪʳ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʧʦʩ. ʂʘʨʘʛʘʯʝʥʩʢʠʡ, ʚ ʨʘʡʦʥʝ ʧʦʩ. ʆʨʣʦʚʩʢʠʡ, ʩʝʚʝʨʥʝʝ 
ʧʦʩ. ʂʘʡʨʘʪ, ʚʦʩʪʦʯʥʝʝ ʧʦʩ. ʉʘʨʦʢʘʤʳʰ, ʚ ʚʦʩʪʦʯʥʦʤ ʙʦʨʪʫ ʉʦʚʝʪʩʢʦʡ ʤʫʣʴʜʳ ʠ ʚ ʚʦʩʪʦʯʥʦʤ 
ʙʦʨʪʫ ʍʘʨʴʢʦʚʩʢʦʡ ʤʫʣʴʜʳ ʚ ʧʨʠʨʘʟʣʦʤʥʦʡ ʟʦʥʝ ʧʦʜ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 
ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʦʪʣʦʞʝʥʠʷ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʚʳʨʘʞʝʥʘ ʯʝʪʢʦ: ʙʘʟʘʣʴʥʳʝ ʛʘʣʝʯʥʠʢʠ ʣʦʞʘʪʩʷ 

ʥʘ ʩʠʣʴʥʦ ʨʘʟʤʳʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʙʦʣʝʝ ʜʨʝʚʥʠʭ (ʤʝʟʦʟʦʡʩʢʠʭ) ʦʪʣʦʞʝʥʠʡ. ɸʤʧʣʠʪʫʜʘ ʧʨʝʜ-
ʤʠʦʮʝʥʦʚʦʛʦ ʨʘʟʤʳʚʘ (ʦʣʠʛʦʮʝʥʦʚʦʛʦ) ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 60 ʤ. 
ʉʪʨʦʝʥʠʝ ʨʘʟʨʝʟʘ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʩʚʠʪ ʣʫʯʰʝ ʚʩʝʛʦ ʠʟʫʯʝʥʦ ʚʙʣʠʟʠ ʧʦʩ. ʆʨʣʦʚʩʢʦʛʦ. ɿʜʝʩʴ 

ʧʨʠ ʧʦʠʩʢʦʚʳʭ ʥʘ ʨʦʩʩʳʧʥʦʝ ʟʦʣʦʪʦ ʨʘʙʦʪ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ɻʉʈ-50 [9], ʙʳʣʦ ʧʨʦʡʜʝʥʦ ʙʦʣʴ-
ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʢʦʚʳʭ, ʫʜʘʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʰʥʝʢʦʚʳʭ ʩʢʚʘʞʠʥ. ʈʘʟʨʝʟʳ ʥʘʯʠʥʘʶʪʩʷ 
ʧʘʯʢʦʡ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʛʘʣʝʯʥʠʢʦʚ, ʛʨʘʚʠʷ ʠ ʧʝʩʢʦʚ. ʇʩʝʬʠʪʦʚʳʝ ʧʦʨʦʜʳ ʩʝʨʦʛʦ, ʛʨʷʟʥʦ-ʩʝʨʦʛʦ 
ʮʚʝʪʘ, ʩʦʩʪʦʷʪ ʠʟ ʫʛʣʦʚʘʪʳʭ, ʧʦʣʫʫʛʣʦʚʘʪʳʭ ʦʙʣʦʤʢʦʚ ʠ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʦʡ ʛʘʣʴʢʠ ʠ ʛʨʘʚʠʡʥʳʭ 
ʟʝʨʝʥ ʤʦʣʦʯʥʦ-ʙʝʣʳʭ ʢʚʘʨʮʝʚ, ʩʝʨʳʭ ʠ ʢʦʨʠʯʥʝʚʳʭ ʢʚʘʨʮʠʪʦʚ, ʨʘʟʥʦʦʢʨʘʰʝʥʥʳʭ ʷʰʤ ʠ ʨʘʟ-
ʣʠʯʥʳʭ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ; ʨʝʞʝ ʦʪʤʝʯʘʶʪʩʷ ʦʙʣʦʤʢʠ ʩʨʝʜʥʝʪʨʠʘʩʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʤʝʣʦʚʳʭ 
ʠʟʚʝʩʪʥʷʢʦʚ, ʦʧʦʢ ʠ ʤʝʨʛʝʣʝʡ. ʇʝʩʢʠ ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʠʥʦʛʜʘ ʧʦʯʪʠ ʙʝʣʳʝ, ʦʣʠʛʦʤʠʢʪʦʚʳʝ (ʧʨʝ-
ʦʙʣʘʜʘʝʪ ʢʚʘʨʮ ʠ ʢʚʘʨʮʠʪʳ), ʢʦʩʦʩʣʦʠʩʪʳʝ, ʦʯʝʥʴ ʩʣʘʙʦ ʫʧʣʦʪʥʝʥʥʳʝ. ʇʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʦʧʠ-
ʩʘʥʥʦʡ ʧʘʯʢʠ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʣʠʥʟʳ ʠ ʧʨʦʩʣʦʠ ʛʣʠʥ ʙʫʨʦʛʦ ʮʚʝʪʘ ʢʘʦʣʠʥʠʪʦʚʦʛʦ 
ʩʦʩʪʘʚʘ ʠ ʤʝʣʢʠʝ ʩʨʦʩʪʢʠ ʢʨʠʩʪʘʣʣʦʚ ʧʠʨʠʪʘ. ʄʦʱʥʦʩʪʴ ʧʘʯʢʠ 36 ʤ. 
ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʟʘʣʝʛʘʶʪ ʧʝʩʢʠ. ʆʥʠ ʨʘʟʥʦʦʢʨʘʰʝʥʥʳʝ: ʩʚʝʪʣʦ-ʩʝʨʦ-ʞʝʣʪʳʝ, ʩʝʨʦʚʘʪʦ-

ʞʝʣʪʳʝ, ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʩʚʝʪʣʦ-ʞʝʣʪʳʝ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ (ʦʪ ʪʦʥʢʦ- ʜʦ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ), ʧʦʣʠ-
ʤʠʢʪʦʚʳʝ. ʉʨʝʜʠ ʧʝʩʯʘʥʠʢʦʚ ʦʪʤʝʯʘʶʪʩʷ ʨʝʜʢʠʝ ʧʨʦʩʣʦʠ (5ï6 ʩʤ) ʧʝʩʯʘʥʠʢʦʚ ʠ ʛʣʠʥ. ʇʝʩʯʘʥʠ-
ʢʠ ʬʠʦʣʝʪʦʚʦ-ʢʦʨʠʯʥʝʚʳʝ ʩ ʷʨʢʦ-ʞʝʣʪʳʤʠ ʧʷʪʥʘʤʠ, ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʩʣʶʜʠʩʪʳʝ, ʦʯʝʥʴ 
ʩʠʣʴʥʦ ʦʞʝʣʝʟʥʝʥʥʳʝ, ʛʣʠʥʳ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʝ, ʬʠʦʣʝʪʦʚʳʝ, ʞʠʨʥʳʝ, ʧʣʘʩʪʠʯʥʳʝ. ʄʦʱʥʦʩʪʴ 
ʧʝʩʢʦʚ 25 ʤ. 
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ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʨʘʟʨʝʟʘ ʤʠʦʮʝʥʘ ʜʦʩʪʠʛʘʝʪ 61 ʤ. 
ɺ ʢʘʦʣʠʥʠʩʪʠʩʪʳʭ ʧʝʩʢʘʭ ʦʙʥʘʨʫʞʝʥʳ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʥʝʦʛʝʥʦʚʦʛʦ ʦʙʣʠʢʘ: Pinus, Ulmus, 

Almus, Betula, Acer, Craminiae, Chenopodiace, Compositse, Ephedra, Artemisia, Polygonacese. ɺʦʟ-
ʨʘʩʪ ʤʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʡ ʧʨʠʥʷʪʴ ʥʘ ʦʩʥʦʚʝ ʯʝʪʢʦʛʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʧʘ-
ʣʠʥʦʣʦʛʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʤʠʦʮʝʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʩʝʚʝʨʘ 
[22] ʠ ʟʘʧʘʜʘ ʧʣʦʱʘʜʷʤ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ʢʫʶʨʛʘʟʠʥʩʢʦʡ, ʚʦʨʦʰʠʣʦʚʩʢʦʡ ʠ ʫʰʢʘʪʣʠʥʩʢʦʡ ʩʚʠʪ 

ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʚʘʨʴʠʨʫʝʪ ʦʪ 15 ʜʦ 61 ʤ. 

ʇʃʀʆʎɽʅ 

ɸʢʯʘʛʳʣʴʩʢʠʡ ʨʝʛʠʦʷʨʫʩ (N2
2ô3a) ʚʳʜʝʣʷʝʪʩʷ ʚ ʦʙʲʝʤʝ ʧʴʷʥʯʝʥʩʢʦʛʦ ʠ ʛʝʣʘʟʩʢʦʛʦ 

ʷʨʫʩʦʚ ʧʣʠʦʮʝʥʘ. ɺʳʭʦʜʦʚ ʦʪʣʦʞʝʥʠʷ ʘʢʯʘʛʳʣʴʩʢʦʛʦ ʨʝʛʠʦʷʨʫʩʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝ ʚʩʪʨʝʯʝʥʦ. 
ʇʦʚʩʶʜʫ ʦʥʠ ʧʝʨʝʢʨʳʪʳ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʦʩʘʜʦʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟ-
ʨʘʩʪʘ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʘʢʯʘʛʳʣ ʩʚʷʟʘʥ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʜʦʣʠʥʘʤʠ ʨʝʢ ʋʨʘʣʘ, ʀʣʝʢʘ, ɹʫʨʪʠ, 
ʋʨʪʘʙʫʨʪʠ, ʩ ʠʭ ʢʨʫʧʥʳʤʠ ʧʨʠʪʦʢʘʤʠ. 
ɸʢʯʘʛʳʣʴʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʧʦʨʦʜʘʭ ʤʝʟʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʚʳ-

ʧʦʣʥʷʷ ʜʨʝʚʥʠʝ (ʧʨʝʜʘʢʯʘʛʳʣʴʩʢʠʝ) ʵʨʦʟʠʦʥʥʳʝ ʚʨʝʟʳ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʦʧʠʩʳʚʘʝʤʦʛʦ ʷʨʫʩʘ 
ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʢʘʭ ʦʪ +50 ʜʦ +100 ʤ, ʚʝʨʭʥʷʷ ï ʦʪ +140 ʜʦ +190 ʤ. ʊʘʢʦʡ 
ʭʘʨʘʢʪʝʨ ʟʘʣʝʛʘʥʠʷ ʘʢʯʘʛʳʣʴʩʢʠʭ ʧʦʨʦʜ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʜʦʣʠʥʳ ʧʘʣʝʦʨʝʢ ʙʳʣʠ ʛʣʫʙʦʢʦ 
ʚʨʝʟʘʥʳ ʠ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʳ ʚ ʨʝʣʴʝʬʝ. ʆʥʠ ʪʦ ʠ ʩʣʫʞʠʣʠ ʦʩʥʦʚʥʳʤʠ ʧʫʪʷʤʠ ʜʣʷ ʘʢʯʘʛʳʣʴ-
ʩʢʦʡ ʠʥʛʨʝʩʩʠʠ. 
ʅʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʩ ʩʝʚʝʨʘ ʧʣʦʱʘʜʠ ɺ. ʇ. ʊʚʝʨʜʦʭʣʝʙʦʚʳʤ ʦʪʣʦʞʝʥʠʷ ʨʝʛʠʦʷʨʫʩʘ ʨʘʩʯʣʝʥʝ-

ʥʳ ʥʘ ʥʠʞʥʝʘʢʯʘʛʳʣʴʩʢʠʡ ʨʝʛʠʦ-ʧʦʜʲʷʨʫʩ ʠ ʩʨʝʜʥʠʡïʚʝʨʭʥʠʡ ʨʝʛʠʦ-ʧʦʜʲʷʨʫʩ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ. 
ʅʠʞʥʝʘʢʯʘʛʳʣʴʩʢʠʡ ʨʝʛʠʦ-ʧʦʜʲʷʨʫʩ (ʚ ʦʙʲʝʤʝ ʧʴʷʥʯʝʥʩʢʦʛʦ ʷʨʫʩʘ) ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʣʶʚʠʘʣʴʥʳ-
ʤʠ ʠ ʦʟʝʨʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʧʨʝʩʥʦʚʦʜʥʳʤʠ ʠ ʵʚʨʠʛʘʣʠʥʥʳʤʠ ʦʩʪʨʘʢʦʜʘ-
ʤʠ. ʉʨʝʜʥʠʡ ʠ ʚʝʨʭʥʠʡ ʨʝʛʠʦ-ʧʦʜʲʷʨʫʩʳ (ʚ ʦʙʲʝʤʝ ʛʝʣʘʟʩʢʦʛʦ ʷʨʫʩʘ) ʩʣʦʞʝʥʳ ʤʦʨʩʢʠʤʠ ʤʝʣʢʦ-
ʚʦʜʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʬʘʫʥʦʡ ʧʝʣʝʮʠʧʦʜ ʠ ʦʩʪʨʘʢʦʜ. 
ʅʘ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʪʘʢʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʧʨʦʚʝʩʪʠ ʥʝ ʫʜʘʣʦʩʴ. 
ɸʢʯʘʛʳʣʴʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʠʟʫʯʝʥʳ ʧʦ ʢʝʨʥʫ ʢʦʣʦʥʢʦʚʳʭ ʩʢʚʘʞʠʥ [7] ʠ ʩʢʚʘʞʠʥ ʂɻʂ, ʧʨʦʡ-

ʜʝʥʥʳʭ ʧʨʠ ɻɼʇ-200. ɺ ʩʢʚʘʞʠʥʝ ˉ 1 (ˉ 6 ʥʘ ʢʘʨʪʝ), ʧʨʦʙʫʨʝʥʥʦʡ ʚ ʜʦʣʠʥʝ ʨ. ʋʨʘʣʘ, ʫ ʩʝʚʝʨ-
ʥʦʡ ʨʘʤʢʠ ʣʠʩʪʘ, ʚʩʢʨʳʪʳ (ʩʥʠʟʫïʚʚʝʨʭ): 

 
1. ɻʘʣʝʯʥʠʢʠ ʢʚʘʨʮʝʚʦ-ʢʨʝʤʥʠʩʪʳʝ; ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʩʮʝʤʝʥʪʠʨʦʚʘʥ ʛʣʠʥʦʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʣʦʷ, ʩʝ-

ʨʦʛʦ ʮʚʝʪʘ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪ ....................................................................................................... 4 ʤ 
2. ɻʣʠʥʳ ʙʫʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʝ, ʩʝʨʳʝ ʩ ʧʨʦʩʣʦʷʤʠ ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʭ ʧʝʩʢʦʚ ....................................... 12 ʤ 
3. ɻʣʠʥʳ ʩʝʨʳʝ ʩ ʛʦʣʫʙʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʧʣʦʪʥʳʝ ʩ ʧʨʦʩʣʦʷʤʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʛʣʠʥʠʩʪʳʭ 

ʧʝʩʢʦʚ, ʩ ʦʪʧʝʯʘʪʢʘʤʠ ʨʘʢʦʚʠʥ ʧʝʣʝʮʠʧʦʜ ........................................................................................................... 17 ʤ 
4. ɻʣʠʥʳ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, ʧʣʦʪʥʳʝ, ʫʯʘʩʪʢʘʤʠ ʧʝʩʯʘʥʠʩʪʳʝ, ʩ ʨʘʢʦʚʠʥʘʤʠ ʧʝʣʝʮʠʧʦʜ ʧʣʦʭʦʡ ʩʦʭʨʘʥʥʦ-

ʩʪʠ, ʚʩʪʨʝʯʝʥʥʳʭ ʚ ʧʝʩʯʘʥʠʩʪʳʭ ʧʨʦʩʣʦʷʭ .......................................................................................................... 7,5 ʤ 
5. ʇʝʩʢʠ ʩʚʝʪʣʦ-ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ, ʧʣʦʪʥʳʝ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥ, ʩʦʜʝʨʞʘʱʠʭ ʦʪʧʝʯʘʪʢʠ ʨʘ-

ʢʦʚʠʥ ....................................................................................................................................................................... 3,5 ʤ 
6. ɻʣʠʥʳ ʪʝʤʥʦ-ʩʝʨʳʝ ʩ ʛʦʣʫʙʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʧʣʦʪʥʳʝ, ʩ ʦʪʧʝʯʘʪʢʘʤʠ ʨʘʢʦʚʠʥ ʠ ʩʦ ʩʢʦʧʣʝʥʠʷʤʠ ʠʭ 

ʩʪʚʦʨʦʢ ..................................................................................................................................................................... 12 ʤ 
7. ɻʣʠʥʳ ʪʝʤʥʦ-ʩʝʨʳʝ, ʧʣʦʪʥʳʝ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʝ ʩ ʦʪʧʝʯʘʪʢʘʤʠ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ..................... 13 ʤ 
8. ʇʝʩʢʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ, ʧʣʦʪʥʳʝ ʩ ʤʘʣʦʤʦʱʥʳʤʠ (10ï20 ʩʤ) ʧʨʦʩʣʦʷʤʠ ʩʝʨʳʭ ʛʣʠʥ ............................ 4 ʤ 
9. ɻʣʠʥʳ ʪʝʤʥʦ-ʩʝʨʳʝ, ʧʣʦʪʥʳʝ ........................................................................................................................ 2 ʤ 

 
ɺʩʝʛʦ ï 75 ʤ. 
ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʟʨʝʟʦʚ ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʰʠʭ ʦʪʣʦʞʝʥʠʷ ʘʢʯʘʛʳʣʴʩʢʦʛʦ ʷʨʫʩʘ, ʪʘʢʞʝ ʧʨʝʦʙ-

ʣʘʜʘʶʪ ʧʝʩʯʘʥʠʩʪʳʝ ʛʣʠʥʳ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʦʪʤʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʩʣʦʠ ʜʦ 10ï
40 ʤ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʛʣʠʥʠʩʪʳʭ ʧʝʩʢʦʚ. 
ɸʢʯʘʛʳʣʴʩʢʠʡ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʝʥ ʧʦ ʬʘʫʥʝ ʧʝʣʝʮʠʧʦʜ: Cardium dombra (Andrus.), 

C. dombra var. kumuchica Andrus., Avimactra subcaspia (Andrus.). ɺ ʛʣʠʥʘʭ ʅ. ɼ. ʂʦʚʘʣʝʥʢʦ ʚʳ-
ʜʝʣʝʥ ʉʇʂ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʥʝʩʪʠ ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʢ ʘʢʯʘʛʳʣʩɹʢʦʤʫ ʷʨʫʩʫ. 
ʄʦʱʥʦʩʪʴ ʘʢʯʘʛʳʣʴʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʟʥʳʭ ʩʢʚʘʞʠʥʘʭ ʚʘʨʴʠʨʫʝʪ ʦʪ 15 ʜʦ 75 ʤ. 
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ʂɺɸʈʊɽʈ (ʏɽʊɺɽʈʊʀʏʅɸʗ ʉʀʉʊɽʄɸ) 

ʇʃɽʁʉʊʆʎɽʅ 

ʕʆʇʃɽʁʉʊʆʎɽʅ ʅɽʈɸʉʏʃɽʅɽʅʅʓʁ 

ɸʣʣʶʚʠʡ ʠ ʣʠʤʥʠʡ (a,lQE, a,lE) ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʚʩʝʡ ʧʣʦʱʘʜʠ ʣʠʩʪʘ, ʟʘʧʦʣʥʷʷ ʜʨʝʚ-
ʥʠʝ ʧʘʣʝʦʜʦʣʠʥʳ, ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʣʠʥ ʠ ʠʭ 
ʩʢʣʦʥʦʚ. ʆʙʥʘʞʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ, ʚ ʦʩʥʦʚʥʦʤ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʠʟʫʯʝʥʳ ʧʦ ʩʢʚʘʞʠʥʘʤ. ʆʥʠ 
ʟʘʣʝʛʘʶʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʷʭ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʠ ʤʝʟʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɻʨʘʥʠʮʘ ʩ ʥʠʞʝʣʝʞʘɦ ʠʤʠ 
ʧʦʨʦʜʘʤʠ ʯʝʪʢʦ ʚʳʜʝʣʷʝʪʩʷ ʧʦ ʮʚʝʪʫ, ʩʪʝʧʝʥʠ ʣʠʪʠʬʠʢʘʮʠʠ, ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦ-
ʩʪʷʤ ʧʦʨʦʜ. 
ɺ ʧʦʜʦʰʚʝ ʠʭ ʚʩʪʨʝʯʝʥʘ ʛʘʣʴʢʘ ʩ ʛʨʘʚʠʝʤ, ʫʧʣʦʪʥʝʥʥʳʝ ʛʣʠʥʦʡ, ʚʳʰʝ ʧʝʨʝʭʦʜʷʱʠʝ ʚ çʤʫ-

ʩʦʨʥʳʝè ʪʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ ï ʭʣʠʜʦʣʠʪʳ, ʩʣʦʞʝʥʥʳʝ ʛʘʣʴʢʦʡ, ʛʨʘʚʠʝʤ, ʧʝʩʢʦʤ ʠ ʛʣʠʥʦʡ ʩ 
ʫʛʣʦʚʘʪʳʤʠ ʦʙʣʦʤʢʘʤʠ çʤʝʩʪʥʳʭè ʧʦʨʦʜ ï ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʘʨʛʠʣʣʠʪʦʧʦʜʦʙʥʳʭ ʛʣʠʥ, 
ʠʟʚʝʩʪʥʷʢʦʚ, ʜʦʣʦʤʠʪʦʚ, ʢʚʘʨʮʠʪʦʚ. ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ çʤʫʩʦʨʥʳʝè ʧʦʨʦʜʳ ʧʝʨʝʭʦʜʷʪ ʧʦʩʪʝʧʝʥ-
ʥʦ ʚ ʛʣʠʥʳ, ʤʝʩʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ. ɻʣʠʥʳ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ, 
ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʳʝ ʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʝ, ʧʣʦʪʥʳʝ, ʞʠʨʥʳʝ, ʤʝʩʪʘʤʠ ʢʦʤʢʦʚʘʪʳʝ ʩ ʚʢʣʶʯʝʥʠʤ̫ʠ 
ʛʘʣʴʢʠ ʠ ʛʨʘʚʠʷ ʢʨʝʤʥʠʝʚʳʭ ʧʦʨʦʜ. ʇʝʩʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʝʤʥʦ-ʩʝʨʳʝ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʩ ʧʨʠ-
ʤʝʩʴʶ ʛʨʘʚʠʷ ʠ ʤʝʣʢʦʡ ʛʘʣʴʢʠ ʢʨʝʤʥʝʡ, ʩ ʧʨʦʩʣʦʷʤʠ (ʜʦ 10 ʩʤ) ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʭ ʛʣʠʥ. ʉʫ-
ʛʣʠʥʢʠ ʪʝʤʥʦ-ʞʝʣʪʳʝ ʜʦ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʭ, ʪʷʞʝʣʳʝ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, ʢʦʤʢʦʚʘʪʳʝ, ʩ ʛʘʣʢɹʦʡ ʠ 
ʛʨʘʚʠʡʥʳʤʠ ʟʝʨʥʘʤʠ ʢʨʝʤʥʝʡ. ʏʘʩʪʦ ʢ ʩʫʛʣʠʥʢʘʤ ʧʨʠʤʝʰʘʥʳ ʛʣʠʥʳ ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʩ ʦʙʫʛʣʠʚ-
ʰʠʤʠʩʷ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʝ ʦʪʣʦʞʝʥʠʷ. 
ʆʙʦʩʥʦʚʘʥʠʝ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (ʧʦ ʢʦʤʧʣʝʢʩʫ ʦʩʪʨʘʢʦʜ ʠ ʯʘʩʪʠʯʥʦ ʧʦ ʉʇʂ), ʘ 

ʪʘʢʞʝ ʛʝʥʝʟʠʩʘ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦ ʚʩʝʤ ʧʨʠʟʥʘʢʘʤ ʦʪʣʦʞʝʥʠʡ, ʧʦʣʫʯʝʥʳ ʥʘ ʩʦʩʝʜʥʠʭ ʩ ʟʘʧʘʜʘ 
ʪʝʨʨʠʪʦʨʠʡ [7, 9, 10). ɺ ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʦʪʣʦʞʝʥʠʷ, ʩʣʘʛʘʶʱʠʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʨʘʟʨʝʟʦʚ 
ʵʦʧʣʝʡʩʪʦʮʝʥʘ, ʦʪʥʦʩʷʪʩʷ ʢ ʦʟʝʨʥʳʤ ʠ ʘʣʣʶʚʠʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 
ʩʚʷʟʘʥʦ ʩ ʦʙʰʠʨʥʦʡ ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʨʘʚʥʠʥʦʡ, ʧʝʨʝʭʦʜʷʱʝʡ ʚ ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʘʣʣʶ-
ʚʠʘʣʴʥʦ-ʤʦʨʩʢʫʶ ʵʩʪʫʘʨʠʝʚʫʶ ʘʧʰʝʨʦʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʦʧʠʩʘʥʥʳʭ ʦʪ-
ʣʦʞʝʥʠʡ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 25ï45 ʤ, ʠʟʨʝʜʢʘ ʜʦʩʪʠʛʘʝʪ 65 ʤ. 
ʕʦʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʠ ʦʟʝʨʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʝʨʝʢʨʳʪʳ ʧʦʢʨʦʚʥʳʤʠ ʣʝʩʩʦʚʠʜ-

ʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʞʝʣʪʦʛʦ ʠ ʢʦʨʠʯʥʝʚʘʪʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʯʘʩʪʦ ʧʦʨʠʩʪʳʤʠ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ, 
ʠʥʦʛʜʘ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʩʪʷʞʝʥʠʷʤʠ. ʉʨʝʜʠ ʩʫʛʣʠʥʢʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʥʟʳ 
ʩʫʧʝʩʝʡ. ʄʦʱʥʦʩʪʴ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʘ ʠ ʯʘʱʝ ʚʩʝʛʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 7 ʤ. ʅʘ ʢʘʨʪʝ ʦʥʠ 
ʧʦʢʘʟʘʥʳ ʰʪʨʠʭʦʚʢʦʡ ʧʦʢʨʦʚʥʳʭ ʣʝʩʩʦʚʠʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

ʅɽʆʇʃɽʁʉʊʆʎɽʅ 

ʉʨʝʜʥʝʝ ʟʚʝʥʦ 

ʅʠʮʠʥʩʢʠʡ ʠ ʣʝʧʣʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪʳ. ɸʣʣʶʚʠʡ III  ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ (a3QII, a3IInc+lp) 
ʟʘʣʝʛʘʝʪ ʥʘ ʨʘʟʤʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʟʦʟʦʡʩʢʠʭ ʠ ʥʝʦʛʝʥïʯʝʪʚʝʨʪʠʯʥʳʭ ʧʦʨʦʜʘʭ. ɸʣʣʶʚʠʡ ʵʪʦʡ 
ʪʝʨʨʘʩʳ ʧʨʦʩʣʝʞʝʥ ʧʦ ʦʙʦʠʤ ʙʝʨʝʛʘʤ ʨ. ʋʨʪʘ-ɹʫʨʪʷ. ʈʘʟʨʝʟ ʪʝʨʨʘʩʳ ʠʟʫʯʝʥ ʧʦ ʦʙʥʘʞʝʥʠ̫ ʤ ʠ 
ʤʘʪʝʨʠʘʣʘʤ ʙʫʨʝʥʠʷ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʪʝʨʨʘʩʳ ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʨʫʩʣʦʚʘʷ ʠ ʧʦʡʤʝʥʥʘʷ ʬʘʮʠʠ. 
ʈʫʩʣʦʚʘʷ ʬʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʝʩʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʛʘʣʝʯʥʠʢʦʚ ʠ ʛʨʘ-
ʚʠʷ, ʧʦʡʤʝʥʥʘʷ ï ʩʫʛʣʠʥʢʘʤʠ ʠ ʛʣʠʥʘʤʠ. ʇʦʚʝʨʭʥʦʩʪʴ ʪʝʨʨʘʩʳ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʪʘ ʧʦʢʨʦʚʥʳ-
ʤʠ ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʘ ʢʘʨʪʝ ʧʦʢʘʟʘʥʳ ʰʪʨʠʭʦʚʢʦʡ. 
ɺ ʛʣʠʥʘʭ, ʧʨʠ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪʘʭ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ [9, 10], ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʢʦʩʪʥʳʝ ʦʩʪʘʪʢʠ ʧʦʟʚʦʥʦʯʥʳʭ (ʢʘʙʘʣʣʦʠʜʥʦʡ ʣʦʰʘʜʠ ï Eguus caballus), ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ 
ʧʣʝʡʩʪʦʮʝʥʦʚʦʤ ʚʦʟʨʘʩʪʝ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʪʨʝʪʴʝʡ ʥʘʜʧʦʡʤʝʥʥʦʡ 
ʪʝʨʨʘʩʳ ʚ ʩʨʝʜʥʝʤ ï 15 ʤ, ʠʟʨʝʜʢʘ ʜʦ 25 ʤ. 

ɺʝʨʭʥʝʝ ʟʚʝʥʦ 

ʉʪʨʝʣʝʮʢʠʡ ʠ ʭʘʥʤʝʡʩʢʠʡ ʛʦʨʠʟʦʥʪʳ. ɸʣʣʶʚʠʡ II  ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ (a2QIII, a2IIIst+hn) 
ʦʪʢʘʨʪʠʨʦʚʘʥ ʧʦ ʦʙʦʠʤ ʙʝʨʝʛʘʤ ʨʨ. ʀʣʝʢ, ɹʫʨʪʷ, ʋʨʪʘ-ɹʫʨʪʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʨʫʩʣʦʚʳʤʠ ʠ ʧʦʡ-
ʤʝʥʥʳʤʠ ʬʘʮʠʷʤʠ. ʈʫʩʣʦʚʘʷ ʬʘʮʠʷ ʩʣʦʞʝʥʘ ʛʘʣʝʯʥʠʢʘʤʠ, ʛʨʘʚʠʝʤ, ʛʨʫʙʦʟʝʨʥʠʩʪʳʤʠ ʠ ʩʨʝʜʥʝ-
ʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʛʣʠʥ, ʧʦʡʤʝʥʥʘʷ ï ʧʝʩʢʘʤʠ, ʛʣʠʥʘʤʠ ʠ ʩʫʛʣʠʥʢʘ-
ʤʠ. ʇʝʩʢʠ ʩʚʝʪʣʦ- ʠ ʪʝʤʥʦ-ʞʝʣʪʳʝ, ʛʣʠʥʠʩʪʳʝ, ʧʦʣʠʤʠʢʪʦʚʳʝ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʝ. ɻʣʠʥʳ 
ʠ ʩʫʛʣʠʥʢʠ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʪʝʤʥʦ-ʞʝʣʪʳʝ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ. ɺ ʧʦʡʤʝʥʥʳʭ ʬʘʮʠʷʭ ʥʝʨʝʜʢʦ 
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ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʛʨʝʙʝʥʥʳʝ ʧʦʯʚʳ ʯʝʨʥʦʛʦ ʠ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʛʣʠʥʳ ʞʠʨʥʳʝ, ʠʟʚʝʩʪʢʦʚʠ-
ʩʪʳʝ, ʩ ʧʨʠʤʝʩʴʶ ʩʣʘʙʦ ʦʙʫʛʣʠʚʰʝʛʦʩʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ ʠ ʚʢʣʶʯʝʥʠʷʤʠ ʛʘʣʝʢ ʢʨʝʤʥʠʷ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʚʪʦʨʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ï ʚ ʩʨʝʜʥʝʤ 5ï10 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ï ʜʦ 
20 ʤ. 
ʅʝʚʴʷʥʩʢʠʡ ʠ ʧʦʣʷʨʥʦʫʨʘʣʴʩʢʠʡ ʛʦʨʠʟʦʥʪʳ. ɸʣʣʶʚʠʡ I ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ (a1QIII, 

a1IIInv+pu) ʟʘʣʝʛʘʝʪ ʩ ʨʘʟʤʳʚʦʤ ʥʘ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʠ ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ 
ʚʳʜʝʣʷʝʪʩʷ ʚ ʜʦʣʠʥʘʭ ʨʨ. ʀʣʝʢ, ʋʨʪʘ-ɹʫʨʪʷ, ɹʫʨʪʷ. 
ɺ ʦʩʥʦʚʘʥʠʠ ʟʘʣʝʛʘʶʪ ʛʨʫʙʦʟʝʨʥʠʩʪʳʝ ʧʝʩʢʠ, ʛʨʘʚʠʡ ʠ ʛʘʣʝʯʥʠʢʠ, ʩ ʧʨʠʤʝʩʴʶ ʛʣʠʥʠʩʪʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʇʝʩʢʠ ʩʝʨʳʝ, ʧʦʣʠʤʠʢʪʦʚʳʝ, ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʝ, ʥʝʩʣʦʠʩʪʳʝ. ɻʨʘʚʠʡ ʠ ʛʘʣʝʯʥʠʢʠ 
ʯʘʱʝ ʚʩʝʛʦ ʢʨʝʤʥʠʝʚʦʛʦ ʩʦʩʪʘʚʘ. ʉʪʝʧʝʥʴ ʦʢʘʪʘʥʥʦʩʪʠ ʛʘʣʴʢʠ ʨʘʟʣʠʯʥʘʷ. ʆʪʣʦʞʝʥʠʷ ʧʝʨʝʢʨʳ-
ʚʘʶʪʩʷ ʩʫʛʣʠʥʢʘʤʠ, ʛʣʠʥʘʤʠ, ʠ ʨʝʞʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʢʦʩʦʩʣʦʠʩʪʳʤʠ (ʩ ʧʨʦ-
ʩʣʦʷʤʠ 0,2ï0,4 ʤ) ʧʝʩʢʘʤʠ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʧʝʨʚʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ï ʜʦ 15 ʤ. 

ʅʠʞʥʝʝïʚʝʨʭʥʝʝ ʟʚʝʥʴʷ 

ɼʝʣʶʚʠʡ (dIôIII) ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʨʘʟʚʠʪ ʥʘ ʩʢʣʦʥʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʣʠʥ ʨʨ. ʀʣʝʢ, ɹʫʨʪʷ, 
ʋʨʪʘ-ɹʫʨʪʷ, ɹʫʨʣʳ. ʆʪʣʦʞʝʥʠʷ ʩʣʘʛʘʶʪʩʷ ʩʫʛʣʠʥʢʘʤʠ ʠ ʩʫʧʝʩʷʤʠ, ʨʝʞʝ ʛʣʠʥʘʤʠ, ʩ ʦʪʜʝʣʴʥʤrʠ 
ʚʢʣʶʯʝʥʠʷʤʠ ʠ ʪʦʥʢʠʤʠ ʣʠʥʟʦʚʠʜʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʜʨʝʩʚʳ ʠ ʱʝʙʥʷ ʧʝʨʤʩʢʠʭ ʠ ʪʨʠʘʩʦʚʳʭ ʧʦ-
ʨʦʜ. ʋʯʘʩʪʢʘʤʠ ʦʪʣʦʞʝʥʠʷ ʟʘʤʝʪʥʦ ʦʧʝʩʯʘʥʝʥʳ. ʎʚʝʪ ʠʭ ï ʢʦʨʠʯʥʝʚʘʪʦ-ʞʝʣʪʳʡ, ʩʚʝʪʣʦ-
ʢʦʨʠʯʥʝʚʳʡ. ɻʣʠʥʳ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʩʠʣʴʥʦ ʧʝʩʯʘʥʠʩʪʳʝ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʛʘʣʴʢʠ ʢʨʝʤʥʠ-
ʩʪʳʭ ʧʦʨʦʜ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʝʨʝʜʢʠ ʧʨʠʤʝʩʠ çʞʫʨʘʚʯʠʢʦʚè. ʇʦ ʪʨʝʱʠʥʘʤ ʟʜʝʩʴ ʞʝ ʦʪʤʝʯʘʝʪ-
ʩʷ ʪʦʥʢʘʷ ʧʣʝʥʢʘ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ. ʀʥʦʛʜʘ ʚ ʧʦʨʦʜʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʛʥʝʟʜʘ ʤʝʣʢʦʢʨʠʩʪʘʣʣʠ-
ʯʝʩʢʦʛʦ ʛʠʧʩʘ. 
ʄʦʱʥʦʩʪʴ ʜʝʣʶʚʠʷ ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ: ʦʪ 1ï3 ʤ ʚ ʧʨʠʚʝʨʰʠʥʥʦʡ ʯʘʩʪʠ ʩʢʣʦ-

ʥʦʚ ï ʜʦ 7ï9 ʤ ʚ ʠʭ ʦʩʥʦʚʘʥʠʠ. 
ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʜʝʣʶʚʠʡ ʨʘʩʧʦʟʥʘʝʪʩʷ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ ʧʦ ʩʚʝʪʣʦ-ʩʝʨʦʤʫ ʬʦʪʦʪʦʥʫ ʠ 

ʧʝʨʠʩʪʦʤʫ ʬʦʪʦʨʠʩʫʥʢʫ, ʩʦʟʜʘʚʘʝʤʦʤʫ ʣʦʞʙʠʥʘʤʠ ʩʪʦʢʘ ʠ ʜʝʣʷʤʠ. 

ʅɽʆʇʃɽʁʉʊʆʎɽʅ, ʉʈɽɼʅɽɽ ɿɺɽʅʆïɻʆʃʆʎɽʅ, ɻʆʈɹʋʅʆɺʉʂʀʁ ɻʆʈʀɿʆʅʊ 

ʂʦʣʣʶʚʠʡ ʠ ʜʝʣʶʚʠʡ (c,dIIôHgr) ʚʳʜʝʣʝʥ ʚ ʖʞʥʦ-ɻʦʨʥʦʫʨʘʣʴʩʢʦʤ ʨʘʡʦʥʝ ʋʨʘʣʴʩʢʦʡ ʉʌʮɿ ʚ 
ʧʨʝʜʝʣʘʭ ʥʠʟʢʠʭ ʛʦʨ, ʛʜʝ ʫʟʢʠʤʠ ʧʦʣʦʩʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʚʜʦʣʴ ʥʠʞʥʠʭ ʯʘʩʪʝʡ ʩʢʣʦʥʦʚ ʭʨʝʙʪʦʚ ʠ 
ʟʘʥʠʤʘʝʪ ʥʝʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʠ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʛʣʳ-
ʙʘʤʠ, ʱʝʙʥʝʤ ʠ ʜʨʝʩʚʦʡ ʚ ʩʫʛʣʠʥʠʩʪʦʡ ʠ ʩʫʧʝʩʯʘʥʦʡ ʤʘʩʩʝ. ʉʦʨʪʠʨʦʚʢʘ ʤʘʪʝʨʠʘʣʘ ʯʝʪʢʦ ʥʝ 
ʚʳʨʘʞʝʥʘ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 5 ʤ. 

ʅɽʆʇʃɽʁʉʊʆʎɽʅ, ɺɽʈʍʅɽɽ ɿɺɽʅʆïɻʆʃʆʎɽʅ 

ʅʝʚʴʷʥʩʢʠʡ ʠ ʛʦʨʙʫʥʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪʳ ʦʙʲʝʜʠʥʝʥʥʳʝ. ɸʣʣʶʚʠʡ I ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘ-
ʩʳ, ʧʦʡʤ ʠ ʨʫʩʝʣ (aQIII+aQH, aIIInv+Hgr) ʚʳʜʝʣʷʝʪʩʷ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ɹʫʨʪʷ ʠ ɹʫʨʣʳ ʠ ʦʙʲʝʜʠʥʷʝʪ 
ʦʪʣʦʞʝʥʠʷ ʥʠʟʢʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ, ʧʦʡʤ ʠ ʨʫʩʝʣ ʚʦʜʦʪʦʢʦʚ, ʛʜʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʯʝʪʢʦ ʥʝ 
ʚʳʜʝʣʷʶʪʩʷ ʠʣʠ ʛʜʝ ʠʭ ʨʘʟʜʝʣʴʥʳʡ ʧʦʢʘʟ ʚ ʤʘʩʰʪʘʙʝ ʢʘʨʪʳ ʥʝʚʦʟʤʦʞʝʥ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʢʘ-
ʤʠ, ʛʣʠʥʘʤʠ, ʩʫʧʝʩʷʤʠ, ʧʝʩʢʘʤʠ ʩ ʛʨʘʚʠʝʤ, ʨʝʞʝ ʛʘʣʝʯʥʠʢʘʤʠ. ʄʦʱʥʦʩʪʴ ʘʣʣʶʚʠʷ ʜʦ 8ï10 ʤ. 

ɻʆʃʆʎɽʅ 

ɻʦʨʙʫʥʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ. ʅʠʞʥʷʷ ʯʘʩʪʴ.  ɸʣʣʶʚʠʡ ʚʳʩʦʢʦʡ ʧʦʡʤʳ (aHgr1). ʈʘʟʜʝʣʝʥʠʝ 
ʧʦʡʤʳ ʥʘ ʜʚʘ ʫʨʦʚʥʷ ʧʦʢʘʟʘʥʦ ʥʘ ʢʘʨʪʝ ʪʦʣʴʢʦ ʜʣʷ ʜʦʣʠʥʳ ʨ. ʀʣʝʢ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʧʦʡ-
ʤʳ ʩʣʦʞʝʥʘ ʧʝʩʢʘʤʠ, ʛʨʘʚʠʝʤ ʠ ʛʘʣʴʢʦʡ ʤʝʩʪʥʳʭ ʧʦʨʦʜ. ʇʝʩʢʠ ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʝ, ʧʦʣʠʤʠʢʪʦ-
ʚʳʝ, ʩʣʘʙʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʝ. ɺʳʰʝ ʣʝʞʘʪ ʩʫʛʣʠʥʢʠ ʠ ʩʫʛʣʦ-ʢʦʨʠʯʥʝʚʦʡ ʠ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʦʡ 
ʦʢʨʘʩʢʠ, ʥʝʨʝʜʢʦ ʩ ʣʠʥʟʦʚʠʜʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʧʦʛʨʝʙʝʥʥʳʭ ʧʦʯʚ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï ʜʦ 8ï
10 ʤ. 
ɺʝʨʭʥʷʷ ʯʘʩʪʴ.  ɸʣʣʶʚʠʡ ʥʠʟʢʦʡ ʧʦʡʤʳ (aHgr2). ʈʫʩʣʦʚʘʷ ʬʘʮʠʷ ï ʛʘʣʴʢʘ ʠ ʛʨʘʚʠʡ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʢʨʝʤʥʠʩʪʦʛʦ ʠ ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ ʩ ʧʝʩʯʘʥʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ. ʇʝʩʢʠ ʩʝʨʳʝ ʠ 
ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʝ, ʧʦʣʠʤʠʢʪʦʚʳʝ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ, ʢʦʩʦʩʣʦʠʩʪʳʝ. ʇʦʡʤʝʥʥʘʷ ʬʘʮʠʷ ʩʣʘʛʘʝʪʩʷ 
ʩʫʧʝʩʷʤʠ ʠ ʩʫʛʣʠʥʢʘʤʠ ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʤʠ, ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʤʠ, ʩ ʧʨʦʩʣʦʷʤʠ ʧʦʛʨʝʙʝʥʥʳʭ 
ʧʦʯʚ, ʥʝʨʝʜʢʦ ʨʘʩʱʝʧʣʷʶʱʠʤʠʩʷ ʥʘ ʜʚʘïʪʨʠ ʫʨʦʚʥʷ. ʄʦʱʥʦʩʪʴ ï ʜʦ 10 ʤ. 
ʊʝʭʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (tHgr2) ʨʘʟʚʠʪʳ ʣʦʢʘʣʴʥʦ ʠ ʩʣʘʛʘʶʪ ʥʘʩʳʧʠ, ʧʣʦʪʠʥʳ, ʦʪʚʘʣʳ ʢʘʨʴ-

ʝʨʦʚ, ʧʦʢʨʳʪʠʷ ʜʦʨʦʛ, ʫʣʠʮ ʞʠʣʳʭ ʧʫʥʢʪʦʚ. ʉʦʩʪʘʚ ʠʭ ʦʙʳʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʪʘʚʫ ʧʦʨʦʜ, 
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ʨʘʟʚʠʪʳʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʧʦʩʪʨʦʝʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʦʜʥʘʢʦ, ʚ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ ʦʙ-
ʥʘʨʫʞʝʥʳ ʠ ʦʙʣʦʤʢʠ ʧʦʨʦʜ, ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʊʝʭʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘ-
ʥʠʷ ʩʣʦʞʝʥʳ ʩʫʛʣʠʥʢʘʤʠ, ʩʫʧʝʩʷʤʠ, ʱʝʙʥʝʤ, ʜʨʝʩʚʦʡ. ʄʦʱʥʦʩʪʴ ʠʭ ʩʦʩʪʘʚʣʷʝʪ 2ï5 ʤ. 
ɻʦʨʙʫʥʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ ʥʝʨʘʩʯʣʝʥʝʥʥʳʡ. ɸʣʣʶʚʠʡ ʨʫʩʣʘ, ʥʠʟʢʦʡ ʠ ʚʳʩʦʢʦʡ ʧʦʡʤ ʦʙʲʝʜʠ-

ʥʝʥʥʳʡ (aQH, aHgr) ʚʳʜʝʣʝʥ ʚ ʜʦʣʠʥʝ ʨ. ʋʨʪʘ-ɹʫʨʪʷ ʠ ʙʦʣʝʝ ʤʘʣʳʭ ʨʝʢ, ʛʜʝ ʧʦʢʘʟ ʨʘʟʜʝʣʴʥʦ 
ʜʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʝʚʦʟʤʦʞʝʥ ʚ ʤʘʩʰʪʘʙʝ ʢʘʨʪʳ. 
ʅʠʞʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʩʣʘʛʘʝʪʩʷ ʧʝʩʢʘʤʠ, ʛʨʘʚʠʝʤ ʠ ʛʘʣʝʯʥʠʢʦʤ. ɺʦ ʚʩʝʭ ʜʦʣʠʥʘʭ ʧʨʝʦʙʣʘ-

ʜʘʶʪ ʛʘʣʴʢʘ ʠ ʛʨʘʚʠʡ ʤʝʩʪʥʳʭ ʧʦʨʦʜ. ʇʝʩʢʠ ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʝ, ʧʦʣʠʤʠʢʪʦʚʳʝ, ʨʘʟʥʦʟʝʨʥʠ-
ʩʪʳʝ. 
ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʫʛʣʠʥʢʘʤʠ, ʩʫʧʝʩʷʤʠ, ʧʝʩʢʦʤ. ʇʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʦʪʤʝ-

ʯʘʶʪʩʷ ʛʨʘʚʠʡʥʳʝ, ʨʝʜʢʦ ʛʘʣʝʯʥʳʝ ʧʨʦʩʣʦʠ ʠ ʣʠʥʟʳ. ʇʨʝʦʙʣʘʜʘʶʪ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʨʘʟʥʦʩʪʠ 
ʧʝʩʢʦʚ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ. ʉʫʛʣʠʥʢʠ ʪʦʥʢʠʝ, ʥʝʩʣʦʠʩʪʳʝ, ʙʫʨʦʛʦ ʠ ʙʫʨʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ. 
ɸʣʣʶʚʠʡ ʚʳʩʦʢʦʡ ʧʦʡʤʳ ʟʘʣʝʛʘʝʪ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʧʝʨʚʦʡ ʪʝʨʨʘʩʳ ʥʘ 2ï2,5 ʤ ʚʳʰʝ ʥʠʟʢʦʡ ʧʦʡ-
ʤʳ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʜʦ 10 ʤ. 
ʃʠʤʥʠʡ (lHgr) ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʫʜʘʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʟʘʧʘʜʠʥʘʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʠʣʘʤʠ ʪʝʤʥʦ-

ʩʝʨʳʤʠ ʠ ʯʝʨʥʳʤʠ, ʩ ʜʨʝʩʚʦʡ ʤʝʩʪʥʳʭ ʧʦʨʦʜ, ʠʣʦʚʘʪʳʤʠ ʛʣʠʥʘʤʠ ʠ ʧʝʩʢʘʤʠ. ɿʘʢʘʨʪʠʨʦʚʘʥʦ ʚ 
ʧʦʥʠʞʝʥʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʚʝʨʭʦʚʴʷʭ ʨʫʯʴʷ ʊʫʟʣʫʢʢʦʣʴ, ʚ ʘʢʚʘʪʦʨʠʠ ʦʟ. ʂʫʩʢʦʣʴ ï ʟʘʣʠʚʘʝʪ-
ʩʷ ʚʦʜʦʡ ʚ ʧʝʨʠʦʜ ʪʘʷʥʠʷ ʩʥʝʛʦʚ ʠ ʧʨʠ ʜʣʠʪʝʣʴʥʳʭ ʜʦʞʜʷʭ. ʄʦʱʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 3 ʤ. 
ɸʣʣʶʚʠʡ ʠ ʜʝʣʶʚʠʡ (a,dHgr) ʟʘʣʝʛʘʝʪ ʚ ʜʥʠʱʘʭ ʙʘʣʦʢ ʠ ʦʚʨʘʛʦʚ. ʃʠʪʦʣʦʛʠʷ ʩʚʷʟʘʥʘ ʩ ʩʦʩʪʘʚʦʤ 

ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʚʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ. ʉʣʦʞʝʥʳ ʩʫʧʝʩʷʤʠ, ʨʝʞʝ ʩʫʛʣʠʥʢʘʤʠ ʩ ʦʙʣʦʤʢʘʤʠ 
ʤʝʩʪʥʳʭ ʧʦʨʦʜ. ɺ ʧʨʝʜʝʣʘʭ ʥʠʟʢʠʭ ʛʦʨ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 
ʱʝʙʥʷ ʠ ʜʨʝʩʚʳ. ʄʦʱʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 5 ʤ. 
ʃʠʤʥʠʡ ʠ ʧʘʣʶʩʪʨʠʡ (l,plHgr) ʚr ʧʦʣʥʷʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʧʦʥʠʞʝʥʠʷ ʨʝʣʴʝʬʘ 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʘ ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʥʘ 
ʣʝʚʦʙʝʨʝʞʴʝ ʨʫʯ. ʊʫʟʣʫʢʢʦʣʴ, ʫ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʳ ʣʠʩʪʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʣʘʤʠ, ʩʘʧʨʦʧʝʣʷʤʠ ʠ 
ʩʫʛʣʠʥʢʘʤʠ. ʄʦʱʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 5 ʤ. 

ʂɺɸʈʊɽʈ ʅɽʈɸʉʏʃɽʅɽʅʅʓʁ 

ʕʣʶʚʠʡ ʠ ʜʝʣʶʚʠʡ (e,d) ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʟʦʤʝʪʨʠʯʥʳʤʠ ʚ ʧʣʘʥʝ ʧʣʦʱʘʜʷ-
ʤʠ ʥʘ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ ʚʦʜʦʨʘʟʜʝʣʦʚ ʠ ʩʪʫʧʝʥʯʘʪʳʭ ʩʢʣʦʥʘʭ ʭʨʝʙʪʦʚ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 
ʣʠʩʪʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʫʛʣʠʥʢʘʤʠ, ʩʫʧʝʩʷʤʠ, ʱʝʙʥʝʤ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʨʝʞʝ ʛʣʠʥʘʤʠ. ʄʦʥɦʦʩʪʴ 
ʦʪʣʦʞʝʥʠʡ ï ʜʦ 6ï7 ʤ. 
ʕʣʶʚʠʡ ʧʝʨʣʶʚʠʘʣʴʥʳʡ (ʦʩʪʘʪʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ) (epr) ʟʘʢʘʨʪʠʨʦʚʘʥ ʚ ʋʨʘʣʦ-ʉʘʢʤʘʨʩʢʦʤ 

ʨʘʡʦʥʝ ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʉʌʮʆ, ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʤʝʞʜʫʨʝʯʴʝ ʨʝʢ ʋʨʪʘ-ɹʫʨʪʷ ʠ ɹʫʨʣʳ. ʅʘ ʚʦʜʦʨʘʟ-
ʜʝʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʨʝʢ ɹʫʨʪʷ ʠ ʋʨʪʘ-ɹʫʨʪʷ ʥʘʙʣʶʜʘʝʪʩʷ ʣʦʢʘʣʥɹʦ ʤʘʣʳʤʠ ʧʣʦʱʘʜʷʤʠ ʠ ʥʝ 
ʚʳʜʝʣʷʝʪʩʷ ʚ ʤʘʩʰʪʘʙʝ ʢʘʨʪʳ. ɿʦʥʳ ʝʛʦ ʨʘʟʚʠʪʠʷ ʷʚʥʦ ʪʷʛʦʪʝʶʪ ʢ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʯʘʩʪʢʘʤ 
ʚʦʜʦʨʘʟʜʝʣʦʚ ʚ ʧʦʣʝ ʨʘʟʚʠʪʠʷ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʆʩʪʘʪʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʦʪ̫ ʠʟ 
ʛʣʳʙ ʠ ʚʘʣʫʥʦʚ ʢʚʘʨʮʠʪʦ-ʧʝʩʯʘʥʠʢʦʚ ʠ ʢʚʘʨʮʠʪʦ-ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʵʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʝʨʝʜʢʦ 
ʧʦʨʦʜʘ ʧʨʦʥʠʟʘʥʘ ʧʫʩʪʦʪʘʤʠ ï ʩʣʝʜʘʤʠ ʩʪʝʙʣʝʡ ʨʘʩʪʝʥʠʡ. ʏʘʩʪʦ ʧʫʩʪʦʪʳ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 30 % 
ʦʙʲʝʤʘ ʧʦʨʦʜʳ. ʆʢʨʘʩʢʘ ʧʦʨʦʜ ʩʚʝʪʣʦ-ʩʝʨʘʷ, ʞʝʣʪʦʚʘʪʦ-ʩʝʨʘʷ. ʉʨʝʜʠ ʵʪʠʭ ʛʣʳʙ ʥʝʨʝʜʢʦ ʚʩʪʨʝ-
ʯʘʶʪʩʷ ʙʦʣʝʝ ʤʝʣʢʠʝ ʦʙʣʦʤʢʠ ʧʝʩʯʘʥʠʢʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʥʘ ʞʝʣʝʟʠʩʪʦʤ ʮʝʤʝʥʪʝ, ʢʦʨʢʠ ʛʠʜ-
ʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ. ʄʦʱʥʦʩʪʴ ï ʜʦ 2 ʤ. 
ʕʣʶʚʠʡ (e) ʨʘʟʚʠʪ ʥʘ ʚʦʟʚʳʰʝʥʥʳʭ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʤʝʞʜʫʨʝʯʠʡ ʚ ʚʠʜʝ ʧʣʘ-
ʝɦʦʙʨʘʟʥʳʭ ʧʦʢʨʦʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʧʦʣʦʩ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦ ʚʦʟʨʘʩʪʫ 
ʠ ʛʝʥʝʟʠʩʫ ʦʪʣʦʞʝʥʠʷʭ. ʕʣʶʚʠʡ ʩʚʷʟʘʥ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʤʘʪʝʨʠʥ-
ʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʠ ʩ ʩʦʩʪʘʚʦʤ ʧʦʨʦʜ, ʧʦ ʢʦʪʦʨʳʤ ʦʥ ʨʘʟʚʠʚʘʝʪʩʷ. ʕʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʫʨʳʝ ʠ 
ʧʝʩʪʨʦ ʦʢʨʘʰʝʥʥʳʝ ʩʫʛʣʠʥʢʠ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʛʘʣʴʢʠ ʢʚʘʨʮʘ ʠ ʢʨʝʤʥʷ, ʦʙʣʦʤʢʘʤʠ ʢʦʨʝʥʥʳʭ 
ʧʦʨʦʜ. ʄʦʱʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 3 ʤ. 
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ʊɽʂʊʆʅʀʂɸ 
 
 
ʊʝʨʨʠʪʦʨʠʷ ʣʠʩʪʘ M-40-IX ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʢʨʫʧʥʳʭ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝ-

ʤʝʥʪʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ï ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ (ʈʫʩʩʢʦʡ ʧʣʠʪʳ), ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 
ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ ʘʥʪʝʢʣʠʟʦʡ ʠ ʋʨʘʣʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʩ̫ʘ (ʟʘʧʘʜʥʦʛʦ ʩʝʛʤʝʥʪʘ), 
ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ɿʘʧʘʜʥʦ-ʋʨʘʣʴʩʢʠʤ ʤʝʛʘʤʦʥʦʢʣʠʥʦʨʠʝʤ. ʈʝʛʠʦʥʘʣʥɹʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʨʘʡʦʥʘ 
ʷʚʣʷʶʪʩʷ ʉʘʣʤʳʰʩʢʘʷ ʚʧʘʜʠʥʘ, ʙʦʣʝʝ ʠʟʚʝʩʪʥʘʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ ʇʨʝʜʫʨʘʣʴʩʢʠʡ ʢʨʘʝʚʦʡ ʧʨʦ-
ʛʠʙ ʠ ɸʰʠʥʩʢʦ-ɸʣʠʤʙʝʪʦʚʩʢʠʡ ʤʦʥʦʢʣʠʥʦʨʠʡ, ʙʦʣʝʝ ʠʟʚʝʩʪʥʳʡ ʚ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ ɿʘʧʘʜʥʦ-
ʋʨʘʣʴʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʟʦʥʘ ʠʣʠ ʢʘʢ ɿʦʥʘ ʧʝʨʝʜʦʚʳʭ ʣʠʥʝʡʥʳʭ ʩʢʣʘʜʦʢ. ʇʝʨʚʘʷ ʦʭʚʘʪʳʚʘʝʪ 
ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʣʠʩʪʘ, ʧʦʩʣʝʜʥʠʡ ï ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʫʛʦʣ ʧʣʦɦ ʘʜʠ. 
ɼʨʝʚʥʠʡ (ʘʨʭʝʡïʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʡ) ʬʫʥʜʘʤʝʥʪ ʠʤʝʝʪ ʩʣʦʞʥʦʝ ʙʣʦʯʥʦʝ ʩʪʨʦʝʥʠʝ. ʇʦʨʦ-

ʜʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʩʢʚʘʞʠʥʘʤʠ ʥʝ ʚʩʢʨʳʪʳ ʠ ʧʦʵʪʦʤʫ ʝʛʦ ʩʪʨʫʢʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ 
ʦʙʨʠʩʦʚʘʥʘ ʪʦʣʴʢʦ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. 
ɺ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʭʘʨʘʢʪʝʨ ʩʢʣʘʜʯʘʪʦʩʪʠ ʧʨʝʪʝʨʧʝʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ. ʅʘ ʚʦʩʪʦʢʝ ʚ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʤʝʛʘʤʦʥʦʢʣʠʥʦʨʠʷ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ 
ʨʘʟʚʠʪʘ ʛʘʨʤʦʥʠʯʥʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ ʛʦʣʦʤʦʨʬʥʦʛʦ ʠʣʠ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʛʦ ʪʠʧʘ, ʘ ʥʘ ʟʘʧʘʜʝ ʚ 
ʧʨʝʜʝʣʘʭ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʳ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ çʩʦʣʷʥʦ-
ʢʫʧʦʣʴʥʦʡ ʪʝʢʪʦʥʠʢʠè. ʈʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʩʢʣʘʜʯʘʪʦ-
ʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʚʳʜʝʣʷʝʤʳʭ ʟʦʥ, ʧʦʟʚʦʣʷʝʪ ʠʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʩʪʨʫʢʪʫʨʥʳʝ 
ʧʦʜʨʘʟʜʝʣʝʥʠʷ. 

ʉʊʈʋʂʊʋʈɸ ʌʋʅɼɸʄɽʅʊɸ 

ɻʝʦʬʠʟʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ ʂʄʇɺ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʫʥʜʘʤʝʥʪ ʈʫʩʩʢʦʡ ʧʣʠʪʳ ʧʨʦʪʷʛʠʚʘʝʪ-
ʩʷ ʜʘʣʝʢʦ ʥʘ ʚʦʩʪʦʢ ʚʧʣʦʪʴ ʜʦ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʳ ʊʘʛʠʣʦ-ʄʘʛʥʠʪʦʛʦʨʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ, ʪ. ʝ. 
ʚʩʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ. 
ʇʦʚʝʨʭʥʦʩʪʴ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʚ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʦʧʫʩʢʘʝʪʩʷ ʩ ʟʘʧʘʜʘ ʢ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʪ ï10 ʜʦ ï12 ʢʤ ʠ ʚʥʦʚʴ ʧʦʚʳʰʘʝʪʩʷ ʥʘ ʚʦʩʪʦʢ ʜʦ ï10 ʢʤ. ʌʫʥʜʘʤʝʥʪ ʨʘʟ-
ʙʠʪ ʥʘ ʙʣʦʢʠ ʩʠʩʪʝʤʘʤʠ ʨʘʟʣʦʤʦʚ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʘʤʧʣʠʪʫʜʳ. ɼʨʝʚʥʠʝ ʨʘʟʣʦʤʳ, ʚ ʦʩʥʦʚ-
ʥʦʤ, ʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ: ʂʨʶʯʢʦʚʩʢʠʡ (ʋʨʘʣʴʩʢʠʡ) ʧʨʦʭʦʜʷʱʠʡ ʚʜʦʣʴ ʜʦʣʠʥʳ ʨ. ʋʨʘʣ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʩʝʚʝʨʥʦʡ ʨʘʤʢʦʡ ʣʠʩʪʘ ʠ ʀʣʝʢʩʢʠʡ ʧʨʦʭʦʜʷʱʠʡ ʧʦ ʜʦʣʠʥʝ ʨ. ʀʣʝʢ, ʨʘʟʜʝ-
ʣʷʶʪ ʢʨʫʧʥʳʝ ʙʣʦʢʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʚʳʜʝʣʷʝʤʳʝ ʧʦ ʢʦʤʧʣʝʢʩʫ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 
ʜʘʥʥʳʭ. ʄʦʣʦʜʳʝ ʨʘʟʣʦʤʳ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʧʦʩʪʧʨʦʪʝʨʦʟʦʡʩʢʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ-
ʩʷ ʚ ʦʩʥʦʚʥʦʤ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʤʠ (ʫʨʘʣʴʩʢʠʤʠ) ʧʨʦʩʪʠʨʘʥʠʷʤʠ. ʉ ʥʠʤʠ ʩʚʷʟʘʥʦ ʬʦʨʤʠʨʦʚʘ-
ʥʠʝ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʳ. ɺ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʫʛʣʫ ʧʣʦʱʘʜʠ ʧʨʦʭʦʜʠʪ ʇʨʝʜʫʨʘʣʴʩʢʠʡ ʨʘʟʣʦʤ. 
ɸʤʧʣʠʪʫʜʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʨʝʚʳʰʝʥʠʷ ʙʣʦʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 3ï4 ʢʤ. ɺ ʧʨʝʜʝʣʘʭ ʢʨʫʧʥʳʭ ʙʣʦʢʦʚ 
ʠʤʝʶʪʩʷ ʨʘʟʣʦʤʳ, ʨʘʩʯʣʝʥʷʶʱʠʝ ʠʭ ʥʘ ʩʠʩʪʝʤʫ ʙʦʣʝʝ ʤʝʣʢʠʭ ʙʣʦʢʦʚ. ʉʣʦʞʥʘʷ ʙʣʦʢʦʚʘʷ 
ʩʪʨʫʢʪʫʨʘ ʬʫʥʜʘʤʝʥʪʘ ʝʱʝ ʙʦʣʝʝ ʫʩʣʦʞʥʷʝʪʩʷ ʨʝʣʴʝʬʦʤ ʝʛʦ ʵʨʦʟʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʝʨʦʚ-
ʥʦʩʪʠ ʨʝʣʴʝʬʘ ʩʛʣʘʞʠʚʘʶʪʩʷ ʥʠʞʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ 
ʨʠʬʝʡïʚʝʥʜʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʦʯʝʚʠʜʥʦ ʨʘʟʚʠʪʳʭ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʘʥʘʣʦʛʠʠ 
ʩ ʙʦʣʝʝ ʩʝʚʝʨʥʳʤʠ ʨʘʡʦʥʘʤʠ, ʛʜʝ ʦʥʠ ʚʩʢʨʳʚʘʶʪʩʷ ʛʣʫʙʦʢʠʤʠ ʩʢʚʘʞʠʥʘʤʠ [22]. ʏʘʩʪʠʯʥʦ ʧʦ-
ʚʪʦʨʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʬʫʥʜʘʤʝʥʪʘ, ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʟʘʧʦʣʥʷʶʪ ʧʦʥʠʞʝʥʠʷ ʨʝʣʴʝʬʘ ʠ, ʪʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʧʦʩʪʝʧʝʥʥʦ ʝʛʦ ʚʳʨʘʚʥʠʚʘʶʪ. ɺ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʨʘʟʨʝʟʘ ʩʚʷʟʴ ʩʪʨʫʢʪʫʨ ʩ ʨʝʣʴʝʬʦʤ ʬʫʥʜʘ-
ʤʝʥʪʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʫʪʨʘʯʠʚʘʝʪʩʷ. 

ʉʊʈʋʂʊʋʈɸ ʆʉɸɼʆʏʅʆɻʆ ʏɽʍʃɸ 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʧʣʦʱʘʜʴ ʣʠʩʪʘ M-40-IX ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 
ʩʪʨʫʢʪʫʨ: ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ɸʰʠʥʩʢʦ-ɸʣʠʤʙʝʪʦʚʩʢʦʛʦ ʤʦʥʦʢʣʠʥʦʨʠʷ. 
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ɸʐʀʅʉʂʆ-ɸʃʀʄɹɽʊʆɺʉʂʀʁ ʄʆʅʆʂʃʀʅʆʈʀʁ 

ɸʰʠʥʩʢʦ-ɸʣʠʤʙʝʪʦʚʩʢʠʡ ʤʦʥʦʢʣʠʥʦʨʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠ-
ʪʦʨʠʠ (ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʫʛʦʣ ʧʣʦʱʘʜʠ), ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʟʦʥʦʡ ʧʝʨʝʜʦʚʳʭ ʩʢʣʘʜʦʢè. ʕʪʘ ʟʦʥʘ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʭ ʩʪʨʫʢʪʫʨ, ʠʤʝʶɦ ʠʭ ʥʘ ʧʣʦʱʘʜʠ ʩʝʚʝʨʦ-
ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ. ʍʘʨʘʢʪʝʨʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʜʣʠʥ-
ʥʳʝ, ʧʨʦʪʷʛʠʚʘʶʱʠʝʩʷ ʥʘ ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ, ʫʟʢʠʝ ʵʞʝʢʪʥʳʝ ʩʢʣʘʜʢʠ, ʚʳʪʷʥʫʪʳʝ ʚ ʩʝʚʝʨʦ-
ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʠʣʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʥʜʫʣʠʨʫʶʱʠʝ ʚʜʦʣʴ ʦʩʠ ʠ 
ʢʫʣʠʩʦʦʙʨʘʟʥʦ ʟʘʤʝʱʘʶʱʠʝ ʜʨʫʛ ʜʨʫʛʘ. ʂʨʫʧʥʳʝ ʩʢʣʘʜʢʠ ʦʩʣʦʞʥʝʥʳ ʙʦʣʝʝ ʤʝʣʢʦʡ ʩʢʣʘʜʯʘʪʦ-
ʩʪʴʶ ʠ ʥʘʨʫʰʝʥʳ ʥʘʜʚʠʛʦʚʳʤʠ ʩʛʠʙʘʤʠ. ʉ ʩʝʚʝʨʘ ʥʘ ʶʛ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʠʭ ʧʦʛʨʫʞʝ-
ʥʠʝ, ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʠ ʘʤʧʣʠʪʫʜʳ, ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʣʦʞ-
ʥʷʁɦ ʝʡ ʚʪʦʨʠʯʥʦʡ ʤʝʣʢʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ ʠ ʛʦʬʨʠʨʦʚʢʠ ʩʣʦʝʚ. ɿʝʨʢʘʣʦ ʩʢʣʘʜʯʘʪʦʩʪʠ ʧʣʘʚʥʦ 
ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʧʦʜ ʫʛʣʦʤ 10ï15Á. 
ɿʘʧʘʜʥʦʡ ʛʨʘʥʠʮʝʡ ʤʦʥʦʢʣʠʥʦʨʠʷ ʷʚʣʷʝʪʩʷ ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʘʷ ʬʣʝʢʩʫʨʘ. ʇʨʠ ɻɼʇ-200 

ʬʣʝʢʩʫʨʘ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʯʘʩʪʴ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʳ. ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢʘʨʪ ʢ ʠʟʜʘʥʠʶ ʧʦ 
ʟʘʤʝʯʘʥʠʶ ʨʝʜʘʢʪʦʨʘ ʦʥʘ ʚʢʣʶʯʝʥʘ ʚ ɸʰʠʥʩʢʦ-ɸʣʠʤʙʝʪʦʚʩʢʠʡ ʤʦʥʦʢʣʠʥʦʨʠʡ. 
ʅʠʞʝ ʜʘʝʪʩʷ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨ ɸʰʠʥʩʢʦ-ɸʣʠʤʙʝʪʦʚʩʢʦʛʦ ʤʦʥʦʢʣʠʥʦʨʠʷ. 
ʇʝʭʦʪʥʘʷ ʘʥʪʠʢʣʠʥʘʣʴ (1)*, ʦʥʘ ʞʝ ï ʅʦʚʦʠʚʘʥʦʚʩʢʘʷ ʧʦ ʀ. ɺ. ʍʚʦʨʦʚʦʡ, ɼʫʙʣʠʢʦʚʩʢʘʷ ï ʧʦ 

ʊ. ʂ. ʉʘʜʦʚʥʠʢʦʚʦʡ, ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʢʨʘʡʥʝʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ M-40-IX. ʕʪʦ 
ʫʟʢʘʷ ʣʠʥʝʡʥʘʷ ʩʢʣʘʜʢʘ ʰʠʨʠʥʦʡ 6ï7 ʢʤ, ʠʤʝʶʱʘʷ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ. ʉʝʚʝ-
ʨʦ-ʟʘʧʘʜʥʘʷ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʘʷ ʝʝ ʧʝʨʠʢʣʠʥʘʣʠ ʥʘʭʦʜʷʪʩʷ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 
ʨʘʡʦʥʘ. ɺ ʷʜʨʝ ʩʪʨʫʢʪʫʨʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʚʝʜʝʥʳ ʧʦʨʦʜʳ ʩʶʨʝʥʩʢʦʡ ʩʚʠʪʳ (C3ôP1sr); ʢʨʣrʴʷ 
ʦʙʨʘʟʦʚʘʥʳ ʩʣʦʷʤʠ ʘʩʩʝʣʴʩʢʦʛʦ ʠ ʩʘʢʤʘʨʩʢʦʛʦ ʷʨʫʩʦʚ. ʋʛʣʳ ʥʘʢʣʦʥʘ ʧʣʘʩʪʦʚ ʚ ʧʨʠʩʚʦʜʦʚʦʡ 
ʯʘʩʪʠ ʩʢʣʘʜʢʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 50 ʜʦ 60Á. ʉ ʟʘʧʘʜʘ ʇʝʭʦʪʥʘʷ ʘʥʪʠʢʣʠʥʘʣʴ ʩʦʧʨʷʞʝʥʘ ʩ 
ʅʘʨʤrʙʝʪʩʢʦʡ ʩʠʥʢʣʠʥʘʣʴʶ. 
ʂ ʶʛʫ ʦʪ ʇʝʭʦʪʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʫʣʠʩʦʦʙʨʘʟʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʶʞʥʦʡ ʝʝ 

ʧʝʨʠʢʣʠʥʘʣʠ, ʨʘʩʧʦʣʦʞʝʥʘ ɸʥʪʘʣʘʢʩʢʘʷ ʙʨʘʭʠʘʥʪʠʢʣʠʥʘʣʴ (2). ʆʥʘ ʠʤʝʝʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ 
ʧʨʦʩʪʠʨʘʥʠʝ. ɺ ʩʚʦʜʝ ʝʝ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʨʦʜʳ ʘʩʩʝʣʴʩʢʦʛʦ ʷʨʫʩʘ. ʖʛʦ-ʟʘʧʘʜʥʦʝ 
ʢʨʳʣʦ ʩʣʦʞʝʥʦ ʩʣʦʷʤʠ ʩʘʢʤʘʨʩʢʦʛʦ ʠ ʘʨʪʠʥʩʢʦʛʦ ʷʨʫʩʦʚ. ʋʛʣʳ ʧʘʜʝʥʠʷ ʧʣʘʩʪʦʚ ʥʘ ʚʦʩʪʦʯʥʦʤ 
ʢʨʳʣʝ ʦʢʦʣʦ 40Á, ʥʘ ʟʘʧʘʜʥʦʤ ï 50ï60Á, ʪ. ʝ. ʩʢʣʘʜʢʘ ʘʩʩʠʤʝʪʨʠʯʥʘ. 
ʅʘʨʳʤʙʝʪʩʢʘʷ ʩʠʥʢʣʠʥʘʣʴ (3) ʥʘ ʦʧʠʩʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʩʚʦʝʡ ʶʞ-

ʥʦʡ ʯʘʩʪʴʶ. ʕʪʦ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʮʝʥʪʨʦʢʣʠʥʘʣʠ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʝʝ ʧʨʝʜʝʣʘʭ ʩʠʥʢʣʠʥʘʣʴ ʨʘʩʱʝʧʣʷʝʪʩʷ ɸʥʪʘʣʘʢʩʢʦʡ ʙʨʘʭʠʘʥ-
ʪʠʢʣʠʥʘʣʴʶ. ɺʦʩʪʦʯʥʘʷ ʚʝʪʚʴ ʙʳʩʪʨʦ ʟʘʪʫʭʘʝʪ, ʟʘʧʘʜʥʘʷ ʞʝ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʛʦʨʘʟʜʦ ʜʘʣʴʰʝ ʥʘ 
ʶʛ. 
ʂʫʨʤʘʠʥʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴ (4) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ɸʥʪʘʣʘʢʩʢʦʡ ʢʫʣʠʩʦʦʙʨʘʟʥʦ ʠ 

ʯʝʪʢʦ ʚʳʨʘʞʝʥʘ ʚ ʨʝʣʴʝʬʝ. ɿʘʢʘʨʪʠʨʦʚʘʥʘ ʣʠʰʴ ʝʝ ʶʞʥʘʷ ʧʝʨʠʢʣʠʥʘʣʴ, ʪ. ʢ. ʦʙʱʘʷ ʧʨʦʪʷʞʝʥ-
ʥʦʩʪʴ ʩʢʣʘʜʢʠ ʦʢʦʣʦ 63 ʢʤ. ɺ ʩʚʦʜʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʦʙʥʘʞʘʶʪʩʷ ʧʦʨʦʜʳ ʘʩʩʝʣʴʩʢʦʛʦ ʷʨʫʩʘ, ʥʘ 
ʢʨʳʣʴʷʭ ï ʩʘʢʤʘʨʩʢʦʛʦ ʠ ʘʨʪʠʥʩʢʦʛʦ. ɿʘʧʘʜʥʦʝ ʢʨʳʣʦ, ʧʦʛʨʫʞʘʶʱʝʝʩʷ ʚ ʩʪʦʨʦʥʫ ʇʨʝʜʫʨʘʣʴ-
ʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʧʦʜ ʫʛʣʦʤ 60ï70Á, ʢʨʫʪʦʝ; ʚʦʩʪʦʯʥʦʝ ï ʙʦʣʝʝ ʧʦʣʦʛʦʝ (40ï50Á). ɺʳʭʦʜʳ 
ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʫʨʤʘʠʥʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʪʨʦʝʥʠʠ ʢʨʳʣʴʝʚ ʩʪʨʫʢʪʫʨʳ, ʯʝʪʢʦ 
ʚʳʨʘʞʝʥʳ ʚ ʨʝʣʴʝʬʝ ʚ ʚʠʜʝ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦ ʚʳʪʷʥʫʪʳʭ ʛʨʷʜ. ʉʚʦʜʦʚʦʡ ʯʘʩʪʠ ʘʥʪʠʢʣʠʥʘʣʠ ʚ 
ʨʝʣʴʝʬʝ ʦʪʚʝʯʘʝʪ ʧʦʥʠʞʝʥʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʛʨʜ̫ʘʤʠ. 
ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʘʷ ʬʣʝʢʩʫʨʘ (5) ʷʚʣʷʝʪʩʷ ʟʘʧʘʜʥʳʤ ʦʢʦʥʯʘʥʠʝʤ ʤʦʥʦʢʣʠʥʦʨʠʷ. ɺ ʝʝ 

ʩʪʨʦʝʥʠʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʧʝʨʤʩʢʠʝ ʦʪʣʦʞʝʥʠʷ. ʅʘ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ ʥʝ ʠʩʢʣʶʯʘʶʪʩʷ 
ʛʣʫʙʦʢʠʝ ʛʦʨʠʟʦʥʪʳ. ɺʝʨʭʥʷʷ (ʚʦʩʪʦʯʥʘʷ) ʯʘʩʪʴ ʢʨʳʣʘ ʬʣʝʢʩʫʨʳ ʦʩʣʦʞʥʝʥʘ ʦʜʥʦʠʤʝʥʥʳʤ ʨʝ-
ʛʠʦʥʘʣʴʥʳʤ ʨʘʟʣʦʤʦʤ ʚʟʙʨʦʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʢʦʪʦʨʦʤʫ ʩʦʩʪʘ-
ʚʠʣʠ ʥʝ ʤʝʥʝʝ 1ï2 ʢʤ. ʇʘʜʝʥʠʝ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʨʳʣʘ ʬʣʝʢʩʫʨʳ ʟʘʧʘʜʥʦʝ, ʧʦʜ ʫʛʣʦʤ 40ï55Á. 
ɸʤʧʣʠʪʫʜʘ ʧʝʨʝʛʠʙʘ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 2ï3 ʢʤ. ʅʠʞʥʷʷ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʢʨʳʣʘ ʠʤʝʝʪ ʰʠʨʠʥʫ ʜʦ 
6 ʢʤ. ʋʛʣʳ ʧʘʜʝʥʠʷ ʝʛʦ ʤʝʥʷʶʪʩʷ ʦʪ 30Á ʥʘ ʚʦʩʪʦʢʝ ʜʦ 5ï10Á ʥʘ ʟʘʧʘʜʝ. 

ʉɸʃʄʓʐʉʂɸʗ ɺʇɸɼʀʅɸ 

ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʄ-40-IX ʟʘʥʠʤʘʝʪ ʟʘʧʘʜʥʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʟʦ-
ʥʘ, ʢʦʪʦʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʳ. ʕʪʦ ʥʘʟʚʘʥʠʝ ʧʦʣʫʯʠʣʘ ʘʩʩʠʤʝʪʨʠʯ-
ʥʘʷ ʩʠʥʢʣʠʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʧʨʦʪʷʛʠʚʘʶʱʘʷʩʷ ʚʜʦʣʴ ʚʩʝʛʦ ʟʘʧʘʜʥʦʛʦ ʋʨʘʣʘ ʠ ʚʳʧʦʣʥʝʥʥʘʷ 
ʩʦʣʝʥʦʩʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ ʦʙʨʘʟʦʚʘ-
ʥʠʷʤʠ ʚʝʨʭʥʝʡ ʧʝʨʤʠ ʠ ʪʨʠʘʩʘ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʯʘʩʪʴ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʳ ʠʤʝʝʪ ʚ ʣʠʪʝʨʘ-

ïïïïïïïïïïïïïïï 
*
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ʪʫʨʝ ʥʘʟʚʘʥʠʝ ɹʝʣʴʩʢʘʷ (ʠʣʠ ɹʝʣʴʩʢʦ-ʆʨʝʥʙʫʨʛʩʢʘʷ) ʚʧʘʜʠʥʘ. 
ɺ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʝ ʚʧʘʜʠʥʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʵʪʘʞʠ, ʦʪʚʝ-

ʯʘʶʱʠʝ ʨʘʟʣʠʯʥʳʤ ʵʪʘʧʘʤ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʩ ʜʨʫʛʦʡ ï ʩʪʨʫʢʪʫʨʥʦ-
ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʨʘʟʣʠʯʥʦ ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʦʜʥʦʬʘʟʥʳʝ (ʦʜʥʦʚʨʝʤʝʥʥʳʝ) ʪʝʢʪʦʥʠ-
ʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ. 
ɺ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʳ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʦʣʝʝ 

ʠʣʠ ʤʝʥʝʝ ʫʚʝʨʝʥʥʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʪʨʦʝʥʠʠ ʣʠʰʴ ʥʠʞʥʝʜʝʚʦʥʩʢʦïʩʨʝʜʥʝʪʨʠʘʩʦʚʦʛʦ 
ʩʪʨʫʢʪʫʨʥʦʛʦ ʷʨʫʩʘ, ʘ ʠʤʝʥʥʦ ʦ ʧʝʨʤʩʢʦïʩʨʝʜʥʝʪʨʠʘʩʦʚʦʤ ʩʪʨʫʢʪʫʨʥʦʤ ʧʦʜʲʷʨʫʩʝ, ʦʙʲʝʜʠ-
ʥʷʶʱʝʤ ʘʩʩʝʣʴʩʢʦïʘʨʪʠʥʩʢʠʡ, ʫʬʠʤʩʢʦïʚʝʨʭʥʝʧʝʨʤʩʢʠʡ ʩʪʨʫʢʪʫʨʥʳʝ ʛʦʨʠʟʦʥʪʳ ʠ ʥʠʞʥʝ-, 
ʩʨʝʜʥʝʪʨʠʘʩʦʚʳʝ ʛʦʨʠʟʦʥʪʳ. ʆʪʣʦʞʝʥʠʷ ʘʩʩʝʣʴʩʢʦïʘʨʪʠʥʩʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʝʨʤ-
ʩʢʦïʩʨʝʜʥʝʪʨʠʘʩʦʚʦʛʦ ʧʦʜʲʷʨʫʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʨʩʢʠʤʠ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʠʞʥʝʡ 
ʤʦʨʩʢʦʡ ʩʝʨʦʮʚʝʪʥʦʡ ʤʦʣʘʩʩʦʡ. ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʚʧʘʜʠʥʳ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʯʘʥʦ-
ʛʣʠʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩ ʢʘʨʙʦʥʘʪʥʳʤ ʮʝʤʝʥʪʦʤ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ 
ʚʧʘʜʠʥ ï ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦ-ʢʨʝʤʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʜʝʧʨʝʩʩʠʦʥʥʦʡ 
ʬʘʮʠʠ, ʤʦɦʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʦ ʨʘʟʨʝʟʘʤ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʜʦ 
200 ʤ. ʆʪʣʦʞʝʥʠʷ ʢʫʥʛʫʨʩʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʣʴʬʘʪʥʦ-ʛʘʣʦʛʝʥʥʦʡ 
ʬʦʨʤʘʮʠʝʡ, ʧʝʨʝʭʦʜʷʱʝʡ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʩ ɸʰʠʥʩʢʦ-ɸʣʠʤʙʝʪʦʚʩʢʠʤ ʘʥʪʠʢʣʠʥʦʨʠʝʤ ʚ 
ʩʫʣɹʬʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʫʶ. ʆʪʣʦʞʝʥʠʷ ʥʠʞʥʝʧʝʨʤʩʢʦïʩʨʝʜʥʝʪʨʠʘʩʦʚʦʛʦ ʧʦʜʲʷʨʫʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʚʝʨʭʥʝʡ ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʤʦʣʘʩʩʦʡ. ʋʬʠʤʩʢʦïʚʝʨʭʥʝʧʝʨʤʩʢʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʛʦ-
ʨʠʟʦʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʫʬʠʤʩʢʦïʚʷʪʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʣʘʛʫʥʥʦ-ʤʦʨʩʢʠʭ ʬʘʮʠʡ. ʅʠʞʥʝ-
ʩʨʝʜʥʝʪʨʠʘʩʦʚʳʡ ʷʨʫʩ, ʟʘʢʘʥʯʠʚʘʶʱʠʡʩʷ ʚ ʜʦʥʛʫʟʩʢʦʝ (ʨʘʥʥʝʣʘʜʠʥʩʢʦʝ) ʚʨʝʤʷ, ʧʨʝʜʩʪʘʚʣʝʥ 
ʦʪʣʦʞʝʥʠʷʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʣʶʚʠʘʣʴʥʦʡ, ʘʣʣʶʚʠʘʣʴʥʦʡ ʠ ʜʝʣʴʪʦʚʦʡ ʬʘʮʠʡ. 
ʈʘʟʨʝʟ ʧʝʨʤʩʢʦïʩʨʝʜʥʝʪʨʠʘʩʦʚʦʛʦ ʧʦʜʲʷʨʫʩʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʦʥʳ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʯʣʝʥʝʥ 

ʥʘ ʪʨʠ ʩʪʨʫʢʪʫʨʥʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘ, ʨʘʟʣʠʯʥʦ ʨʝʘʛʠʨʦʚʘʚʰʠʭ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠ-
ʞʝʥʠʷ ʠ ʦʙʨʘʟʫʶʱʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʝ, ʪʦʣʴʢʦ ʠʤ ʧʨʠʩʫʱʠʝ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʩ ʥʠʤʠ ʩʚʷʟʘʥʥʳʝ, 
ʜʠʩʣʦʢʘʮʠʠ. ʅʠʞʥʠʡ ʢʦʤʧʣʝʢʩ ʦʙʲʝʜʠʥʷʝʪ ʚʝʩʴ ʨʘʟʨʝʟ ʜʨʝʚʥʝʡʰʠʭ ʦʪʣʦʞʝʥʠʡ ʜʦ ʘʨʪʠʥʩʢʦʛʦ 
ʷʨʫʩʘ ʚʢʣʶʯʠʪʝʣʴʥʦ (ʧʦʜʩʦʣʝʚʦʡ ʢʦʤʧʣʝʢʩ), ʩʨʝʜʥʠʡ ï ʚʢʣʶʯʘʝʪ ʢʫʥʛʫʨʩʢʫʶ ʩʦʣʝʥʫʶ ʪʦʣʱʫ 
(ʩʦʣʝʚʦʡ ʢʦʤʧʣʝʢʩ) ʠ ʚʝʨʭʥʠʡ ï ʦʭʚʘʪʳʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʚʝʨʭʥʝʡ ʧʝʨʤʠ ʠ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ (ʥʘʜ-
ʩʦʣʝʚʦʡ ʢʦʤʧʣʝʢʩ). ɹʦʣʝʝ ʤʦʣʦʜʳʝ ʦʪʣʦʞʝʥʠʷ ʩ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʶʪ ʜʚʘ ʧʦ-
ʩʣʝʜʥʠʭ ʢʦʤʧʣʝʢʩʘ. ʈʘʟʣʠʯʥʘʷ ʩʪʝʧʝʥʴ çʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠè ʚʳʜʝʣʷʝʤʳʭ ʢʦʤʧʣʝʢʩʦʚ 
ʟʘʚʠʩʠʪ ʦʪ ʣʠʪʦʣʦʛʠʠ ʩʣʘʛʘʶʱʠʭ ʧʦʨʦʜ, ʧʦʵʪʦʤʫ ʠʭ ʧʨʝʜʣʦʞʝʥʦ ʠʤʝʥʦʚʘʪʴ ʩʪʨʫʢʪʫʨʥʦ-
ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ. ɽʩʣʠ ʩʪʨʫʢʪʫʨʥʳʝ ʵʪʘʞʠ, ʩʪʨʫʢʪʫʨʥʳʝ ʷʨʫʩʳ ʠ ʧʦʜʲʷʨʫʩʳ ʧʦʢʘʟʳʚʘʶʪ ʚ 
ʢʘʢʠʝ ʧʝʨʠʦʜʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʣʠ ʦʙʱʠʝ ʦʧʫʩʢʘʥʠʷ, ʘ ʥʘ ʠʭ ʬʦʥʝ ʯʘʩʪʥʳʝ 
ʠʥʚʝʨʩʠʠ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʬʘʟʳ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʪ. ʝ. ʝʩʣʠ ʦʥʠ ʦʪʨʘʞʘʶʪ ʵʪʘʧʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 
ʨʘʟʚʠʪʠʷ, ʪʦ ʩʪʨʫʢʪʫʨʥʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʧʦʢʘʟʳʚʘʶʪ ʢʘʢʠʝ ʜʠʩʣʦʢʘʮʠʠ, ʢʘʢʠʝ ʤʦʨ-
ʬʦʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ ʩʪʨʫʢʪʫʨ ʚʦʟʥʠʢʣʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ʚ ʨʘʟʣʠʯʥʳʭ ʬʘʮʠʘʣʴʥʦ-
ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʪʦʣʱʘʭ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʜʝʡʩʪʚʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʠʣ, ʯʪʦ ʠʤʝʝʪ ʦʩʦʙʦ ʚʘʞ-
ʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʳ. ʈʘʟʣʠʯʥʘʷ ʨʝʘʢʮʠʷ ʚʳʜʝʣʷʝʤʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ 
ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʦʪʜʝʣʴʥʳʝ ʵʪʘʧʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʠʚʝʣʠ 
ʢ ʨʝʟʢʦʤʫ ʥʝʩʦʦʪʚʝʪʩʪʚʠʶ ʩʪʨʫʢʪʫʨʥʳʭ ʬʦʨʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ. 
ʅʠʞʥʠʡ (ʧʦʜʩʦʣʝʚʦʡ) ʩʪʨʫʢʪʫʨʥʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʧʘʣʝʦʟʦʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘ-

ʣʦʘʤʧʣʠʪʫʜʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʪʠʧʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʤʠ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 
ʪʝʨʨʠʪʦʨʠʠ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʩʝʡʩʤʦʨʘʟʚʝʜʢʝ, ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦ-
ʪʳ ʧʨʦʚʝʜʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʝʚʝʨʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʷʭ ʧʣʦʱʘʜʠ ʧʨʦʛʠʙʘ. ɿʜʝʩʴ ʚʳʜʝʣʝʥʦ 4 
ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ: ʂʫʨʤʘʣʠʥʩʢʘʷ, ɼʦʥʛʫʣʶʢʩʢʘʷ, ʅʦ-
ʚʦʦʨʣʦʚʩʢʘʷ ʠ ʉʝʚʝʨʦʢʦʨʥʠʣʦʚʩʢʘʷ. 
ʂʫʨʤʘʣʠʥʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴ (1) ʚʳʜʝʣʷʝʪʩʷ ʫ ʩʝʚʝʨʥʦʡ ʨʘʤʢʠ ʣʠʩʪʘ. ʉʪʨʫʢʪʫʨʘ ʠʤʝʝʪ ʦʚʘʣʴ-

ʥʫʶ ʬʦʨʤʫ, ʚʳʪʷʥʫʪʫʶ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʣʝʛʢʘ ʦʪʢʣʦʥʝʥʥʫ  ʁʢ ʟʘʧʘʜʫ. ʇʣʦ-
ʱʘʜʴ ʩʪʨʫʢʪʫʨʳ ʧʦ ʦʪʤʝʪʢʝ ï3 100 ʤ ʩʦʩʪʘʚʣʷʝʪ 23,9 ʢʤ2. ɺʳʩʦʪʘ ʢʫʧʦʣʘ 150ï170 ʤ. ɿʘʧʘʜʥʘʷ 
ʯʘʩʪʴ ʘʥʪʠʢʣʠʥʘʣʠ ʦʩʣʦʞʥʝʥʘ ʩʙʨʦʩʦʤ ʩ ʘʤʧʣʠʪʫʜʦʡ 100ï200 ʤ. 
ɼʦʥʛʫʣʶʢʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴ (2) ʨʘʩʧʦʣʦʞʝʥʘ ʚ 4 ʢʤ ʟʘʧʘʜʥʝʝ ʂʫʨʤʘʣʠʥʩʢʦʡ, ʠʤʝʝʪ ʠʟʦʤʝʪ-

ʨʠʯʥʫʶ ʩʣʝʛʢʘ ʚʳʪʷʥʫʪʫʶ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʬʦʨʤʫ. ʇʣʦʱʘʜʴ ʦʩʥʦʚʘʥʠʷ ʩʪʨʫʢ-
ʪʫʨʳ ʧʦ ʠʟʦʣʠʥʠʠ ï3 500 ʤ ʩʦʩʪʘʚʣʷʝʪ 14,7 ʢʤ2. ɸʤʧʣʠʪʫʜʘ ʧʦʜʥʷʪʠʷ ï 150ï170 ʤ. ɿʘʧʘʜʥʘʷ 
ʯʘʩʪʴ ʩʪʨʫʢʪʫʨʳ ʦʩʣʦʞʥʝʥʘ ʩʙʨʦʩʦʤ ʩ ʘʤʧʣʠʪʫʜʦʡ 100ï150 ʤ. 
ʅʦʚʦʦʨʣʦʚʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴ (3) ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʫʛʣʫ ʧʣʦʱʘʜʠ, ʠʤʝʝʪ ʚʳʪʷ-

ʥʫʪʫʶ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʬʦʨʤʫ ʠ ʧʣʦʱʘʜʴ ʧʦ ʠʟʦʣʠʥʠʠ ï5 250 ʤ ï 25,2 ʢʤ2. ɸʤ-
ʧʣʠʪʫʜʘ ʧʦʜʥʷʪʠʷ ʢʫʧʦʣʘ ʩʦʩʪʘʚʣʷʝʪ 150ï170 ʤ. 
ʉʝʚʝʨʦʢʦʨʥʠʣʦʚʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴ (4) ʨʘʩʧʦʣʦʞʝʥʘ ʫ ʟʘʧʘʜʥʦʡ ʨʘʤʢʠ ʣʠʩʪʘ, ʠʤʝʝʪ ʚʳʪʷʥʫ-

ʪʫʶ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʬʦʨʤʫ. ʇʣʦʱʘʜʴ ʩʪʨʫʢʪʫʨʳ ʧʦ ʠʟʦʣʠʥʠʠ ï5 300 ʤ ʩʦʩʪʘʚ-
ʣʷʝʪ 37,3 ʢʤ2. ɸʤʧʣʠʪʫʜʘ ʧʨʝʚʳʰʝʥʠʷ ʢʫʧʦʣʘ ï ʜʦ 200 ʤ. 
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ɺ ʩʨʝʜʥʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ, ʩʣʦʞʝʥʥʦʤ ʩʦʣʝʥʦʩʥʦʡ ʪʦʣɦ ʝʡ ʢʫʥʛʫʨʘ, 
ʦʙʨʘʟʦʚʘʣʠʩʴ ʨʝʟʢʦ ʜʠʩʛʘʨʤʦʥʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʝʨʝʢʨʳʚʘʶʱʝʤʫ ʢʦʤʧʣʝʢʩʫ. 
ʉʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʶʪʩʷ ʚʘʣʦʦʙʨʘʟʥʳʝ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʝ ʧʦʜʥʷʪʠʷ, ʩʦʣʷʥʳʝ ʘʥʪʠʢʣʠʥʘʣʠ, 
ʘʩʩʠʤʝʪʨʠʯʥʳʝ ʜʠʘʧʠʨʦʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʩʦʣʷʥʳʝ ʰʪʦʢʠ ʠ ʢʫʧʦʣʘ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 
ʩʭʝʤʝ. ʄʝʞʜʫ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʩʦʣʷʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʩʦʣʥ̫ʳʝ 
ʩʠʥʢʣʠʥʘʣʠè ï ʧʝʨʝʞʠʤʳ ʪʦʣʱʠ ʦʪʣʦʞʝʥʠʡ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʟʘ ʩʯʝʪ çʧʝʨʝʪʝʢʘʥʠʷè ʩʦʣʝʚʳʭ 
ʤʘʩʩ ʚ ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʄʦʱʥʦʩʪʴ ʢʫʥʛʫʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʥʠʭ ʜʦ 
ʧʝʨʚʳʭ ʩʦʪʝʥ, ʠʥʦʛʜʘ ʜʦ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ. 
ɺʝʨʭʥʠʡ ʩʪʨʫʢʪʫʨʥʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʚʩʣʝʜʩʪʚʠʝ ʩʚʦʝʦʙʨʘʟʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʬʦʨʤ, 

ʩʦʟʜʘʥʥʳʭ ʚ ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʪʦʣʱʝ ʚʝʨʭʥʝʡ ʧʝʨʤʠ ʠ ʪʨʠʘʩʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴ-
ʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʢʦʤʧʣʝʢʩ, ʭʦʪʷ ʧʦ ʛʝʥʝʟʠʩʫ ʵʪʠʭ ʬʦʨʤ ʝʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʙʲʝʜʠʥʠʪʴ ʩ ʢʫʥ-
ʛʫʨʦʤ, ʪʘʢ ʢʘʢ ʜʝʬʦʨʤʘʮʠʷ ʚ ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʪʦʣʱʝ ʦʙʫʩʣʦʚʣʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʧʝʨʝʤʝʱʝʥʠʷʤʠ 
ʩʦʣʝʥʦʩʥʳʭ ʢʫʥʛʫʨʩʢʠʭ ʧʦʨʦʜ. ʆʩʥʦʚʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʪʠʧʦʤ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʶʪʩʷ 
ʩʣʦʞʥʦʜʠʩʣʦʮʠʨʦʚʘʥʥʳʝ ʩʠʥʢʣʠʥʘʣʴʥʳʝ, ʠʥʦʛʜʘ ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʠ ʤʦʥʦʢʣʠʥʘʣʴʥʳʝ ʙʣʦʢʠ, 
ʟʘʢʣʯʁʝʥʥʳʝ ʤʝʞʜʫ çʩʦʣʷʥʳʤʠè ʚʘʣʘʤʠ ʠ ʢʫʧʦʣʘʤʠ. 
ʉʨʝʜʥʝʪʨʠʘʩʦʚʦïʤʠʦʮʝʥʦʚʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʷʨʫʩ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ: ʩʨʝʜʥʝ (ʣʘʜʠʥʩʢʦ)ï

ʚʝʨʭʥʝʪʨʠʘʩʦʚʳʡ ʧʦʜʲʷʨʫʩ, ʩʣʦʞʝʥʥʳʡ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʠ ʣʠʤʥʦ-
ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ; ʥʠʞʥʝ-ʩʨʝʜʥʝʶʨʩʢʠʡ ʷʨʫʩ, ʩʣʦʞʝʥʥʳʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʫʛ-
ʣʝʥʦʩʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ; ʩʨʝʜʥʝʶʨʩʢʦ (ʢʝʣʣʦʚʝʡʩʢʦ)ïʚʝʨʭʥʝʤʝʣʦʚʳʤ ʧʦʜʲʷʨʫʩʦʤ, ʧʨʝʜʩʪʘʚ-
ʣʝʥʥʳʤ ʤʦʨʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ; ʧʘʣʝʦʮʝʥïʩʨʝʜʥʝʦʣʠʛʦʮʝʥʦʚʳʤ ʧʦʜʲʷʨʫʩʦʤ ï ʨʝʣʠʢʪʳ ʧʨʠ-
ʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʚʝʨʭʥʝʦʣʠʛʦʮʝʥïʤʠʦʮʝʥʦʚʳʤ ʘʣʣʶʚʠʝʤ. 
ɼʘʞʝ ʧʨʠ ʙʝʛʣʦʤ ʚʟʛʣʷʜʝ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨʪʫ ʟʘʧʘʜʥʦʡ ʧʦʣʦʚʠʥʳ ʣʠʩʪʘ M-40-IX ʨʝʟʢʦ 

ʙʨʦʩʘʶʪʩʷ ʚ ʛʣʘʟʘ ʢʨʫʧʥʳʝ ʩʠʥʢʣʠʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ. ɺʧʝʨʚʳʝ ʧʦ-
ʜʦʙʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ ʦʧʠʩʘʥʳ ɺ. ɽ. ʈʫʞʝʥʮʝʚʳʤ (1930 ʛ.) ʧʦʜ 
ʥʘʟʚʘʥʠʝʤ çʜʠʟʲʶʥʢʪʠʚʥʳʭ ʤʫʣʴʜè. ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʥʠ ʠʤʝʥʦʚʘ-
ʣʠʩʴ çʩʠʥʢʣʠʥʘʣʷʤʠ ʦʩʝʜʘʥʠʷè ʠ ʪ. ʜ. ʄʳ ʧʨʠʜʝʨʞʠʚʘʝʤʩʷ ʪʝʨʤʠʥʘ, ʧʨʝʜʣʦʞʝʥʥʦʛʦ 
ɺ. ɽ. ʈʫʞʝʥʮʦʚʳʤ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʦʩʥʦʚʥʳʝ ʚʚrʦʜʳ, ʩʜʝʣʘʥʥʳʝ ʠʤ ʧʦ ʚʦʧʨʦʩʫ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 
ʵʪʠʭ ʩʪʨʫʢʪʫʨ, ʥʘʰʣʠ ʩʚʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɺ. ɸ. ɻʘʨʷʠʥʦʚʘ ʠ 
ʂ. ʄ. ʄʘʚʨʠʥʘ [22]. 
ɼʠʟʲʶʥʢʪʠʚʥʳʝ ʤʫʣʴʜʳ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʢ ʠ ʧʦʚʩʶʜʫ ʚ ʆʨʝʥ-

ʙʫʨʛʩʢʦʤ ʇʨʠʫʨʘʣʴʝ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʧʦʜʥʷʪʠʷʤʠ ʢʨʦʚʣʠ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ. ʉʦʚ-
ʧʘʜʝʥʠʝ ʠʭ ʩ ʮʝʥʪʨʘʣʴʥʳʤʠ ʯʘʩʪʷʤʠ ʜʠʘʧʠʨʦʚʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ ʜʦʢʘʟʳ-
ʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʥʦ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʙʫʨʝʥʠʷ ʠ 
ʚʩʝʤ ʢʦʤʧʣʝʢʩʦʤ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. ʇʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʠʟʲ-
ʶʥʢʪʠʚʥʳʭ ʤʫʣʴʜ ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʙʣʠʟʢʦ ʟʘʣʝʛʘʶʱʝʡ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʛʘʣʦ-
ʛʝʥʥʦ-ʩʫʣʴʬʘʪʥʦʡ ʪʦʣʱʝ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ (ʜʠʘʧʠʨʠʟʤ, ʨʘʩʪʚʦʨʝʥʠʝ, ʚʳʱʝʣʘʯʠʚʘʥʠʝ, ʚʦʟʥʠʢ-
ʥʦʚʝʥʠʝ ʢʘʨʩʪʘ ʠ ʧʦʩʣʝʜʫʶɦ ʝʝ ʧʝʨʝʪʝʢʘʥʠʝ ʧʣʘʩʪʠʯʥʳʭ ʤʘʩʩ). ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʫʩʣʦʚʠʷ ʜʣʷ 
ʧʨʦʷʚʣʝʥʠʷ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʶʪʩʷ ʧʨʠʯʠʥʘʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤʠ 
ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʵʪʦ ʦʧʨʝʜʝʣʷʝʪ 
ʧʦʣʦʞʝʥʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʛʣʫʙʠʥʫ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ (ʧʦʜʟʝʤʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ). ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʨʘʟʚʠʪʠʝ ʜʠʟʲʶʥʢʪʠʚʥʳʭ 
ʤʫʣʴʜ ʦʧʨʝʜʝʣʷʶʪ ʨʝʛʠʦʥʘʣʴʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ (ʵʧʝʡʨʦʛʝʥʠʯʝʩʢʠʝ) ʜʚʠʞʝʥʠʷ, ʪ. ʝ. ʢʨʫʧʥʳʝ 
ʦʧʫʩʢʘʥʠʷ ʠ ʧʦʜʥʷʪʠʷ ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ. ɺ ʧʝʨʠʦʜ ʟʘʣʦʞʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʠʟʲʶʥʢ-
ʪʠʚʥʳʭ ʤʫʣʴʜ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʰʣʠ ʠʥʪʝʥʩʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʜʝʥʫʜʘʮʠʠ ʠ ʵʨʦʟʠʠ. 
ʇʦʩʣʝ ʧʨʦʷʚʣʝʥʠʷ ʜʠʘʧʠʨʠʟʤʘ, ʚ ʤʝʩʪʘʭ ʚʭrʦʜʦʚ ʢʫʥʛʫʨʩʢʠʭ ʩʦʣʝʡ, ʘʥʛʠʜʨʠʪʦʚ ʠ ʛʠʧʩʦʚ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʴ, ʢʘʨʩʪʦʚʘʥʠʝ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʵʨʦʟʠʦʥʥʳʭ ʚʧʘʜʠʥ, ʢʦʪʦʨʳʝ ʪʫʪ ʞʝ ʟʘʧʦʣʥʠ-
ʣʠʩʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʇʨʠ ʧʦʩʪʦʷʥʥʳʭ ʚʦʩʭʦʜʷʱʠʭ ʜʚʠʞʝʥʠʷʭ ʧʨʦʮʝʩʩʳ ʨʘʩ-
ʪʚʦʨʝʥʠʷ ʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʦʥʠʢʘʣʠ ʥʘ ʚʩʝ ʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ. 
ʇʦʜʟʝʤʥʘʷ ʘʵʨʘʮʠʷ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʧʨʦʩʘʜʢʘʤʠ, ʦʙʨʫʰʝʥʠʷʤʠ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʩʣʦʝʚ, ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠ ʧʨʦʠʩʭʦʜʠʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʫʣʴʜ. ʈʝʛʠʦʥʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʟʥʘʢʘ ʜʚʠʞʝʥʠʷ 
ʧʨʠʚʦʜʠʣʦ ʢ ʧʨʝʢʨʘʱʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʧʦʜʟʝʤʥʦʡ ʘʵʨʘʮʠʠ. ɺ ʧʝʨʠʦʜʳ ʤʦʨʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ 
ʨʘʩʪʚʦʨʝʥʠʝ ʠ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʨʦʜ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʧʦʣʥʦʩʪʴʶ ʧʨʠʦʩʪʘ-
ʥʘʚʣʠʚʘʣʦʩʴ. ʅʦʚʳʝ ʧʦʜʥʷʪʠʷ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʦʙʥʦʚʣʷʣʠ ʧʨʦʮʝʩʩʳ ʧʦʜʟʝʤ-
ʥʦʡ ʵʨʦʟʠʠ, ʚʥʦʚʴ ʧʨʦʠʟʦʰʣʘ ʧʨʦʩʘʜʢʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʩʦʭʨʘʥʝʥʠʶ ʦʪ ʨʘʟʤʳʚʘ ʨʘʥʝʝ ʦʪʣʦ-
ʞʠʚʰʠʭʩʷ ʤʦʨʩʢʠʭ ʦʩʘʜʢʦʚ. ʊʘʢʦʚʘ, ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ, ʢʘʨʪʠʥʘ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʜʠʟʲʶʥʢʪʠʚ-
ʥʳʭ ʤʫʣʴʜ, ʢʘʢ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʇʨʠ-
ʫʨʘʣʴʷ. 
ʇʦʣʪʘʚʩʢʘʷ ʜʠʟʲʶʥʢʪʠʚʥʘʷ ʤʫʣʴʜʘ (1) ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʧʠʩʳʚʘʝʤʦʡ 

ʧʣʦʱʘʜʠ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʙʦʣʴʰʠʤ ʬʨʘʛʤʝʥʪʦʤ ʩʚʦʝʛʦ ʩʝʚʝʨʥʦʛʦ ʦʢʦʥʯʘʥʠʷ, ʩʣʦʞʝʥʥʦʛʦ 
ʧʦʨʦʜʘʤʠ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʤʫʣʴʜʳ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
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ʂʘʟʘʭʩʪʘʥʘ. 
ʉʦʚʝʪʩʢʘʷ ʤʫʣʴʜʘ (2) ʥʘʟʚʘʥʘ ʧʦ ʧʦʩ. ʉʦʚʝʪʩʢʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʚʦʩʪʦʯʥʝʝ ʝʝ. ʆʥʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʚʘʣʴʥʫʶ ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʴ, ʚʳʪʷʥʫʪʫʶ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ, ʩʣʝʛʢʘ ʦʪʢʣʦʥʝʥʥʦʤ 
ʢ ʟʘʧʘʜʫ ʥʘʧʨʘʚʣʝʥʠʠ. ʂʨʳʣʴʷ ʤʫʣʴʜʳ ʩʣʦʞʝʥʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʧʦʨʦʜʘʤʠ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭ-
ʥʝʛʦ ʪʨʠʘʩʘ (ʙʫʢʦʙʘʡʩʢʘʷ ʠ ʩʫʨʘʢʘʡʩʢʘʷ ʩʚʠʪʳ), ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʶʨʳ, ʤʦʨʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠ-
ʷʤʠ ʩʨʝʜʥʝʡ (ʢʝʣʣʦʚʝʡ)ïʚʝʨʭʥʝʡ ʶʨʳ ʠ ʥʠʞʥʝʛʦ ʤʝʣʘ. ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʚʳʧʦʣʥʝʥʘ ʚʝʨʭʥʝʤʝ-
ʣʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʜʦ ʤʘʘʩʪʨʠʭʪʩʢʦʛʦ ʷʨʫʩʘ ʚʢʣʶʯʠʪʝʣʴʥʦ, ʢʦʪʦʨʳʡ ʩʦʭʨʘʥʠʣʩʷ ʜʦ ʥʘʩʪʦʷ-
ʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʧʷʪʝʥ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʵʨʦʟʠʦʥʥʳʝ ʦʩʪʘʥʮʳ. ʅʘ ʚʦʩʪʦʯ-
ʥʦʤ ʢʨʳʣʝ ʦʧʠʩʳʚʘʝʤʦʡ ʩʪʨʫʢʪʫʨʳ ʟʘʢʘʨʪʠʨʦʚʘʥʦ ʥʝʙʦʣʴʰʦʝ ʧʦ ʧʣʦʱʘʜʠ ʧʦʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʷ ʤʠʦʮʝʥʦʚʳʭ ʧʦʨʦʜ. ʖʛʦ-ʟʘʧʘʜʥʦʝ ʢʨʳʣʦ ʤʫʣʴʜʳ ʦʛʨʘʥʠʯʝʥʦ ʨʘʟʣʦʤʦʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 
ʧʨʦʩʪʠʨʘʥʠʷ, ʧʨʦʭʦʜʷʱʝʛʦ ʧʦ ʜʦʣʠʥʝ ʨ. ɹʫʨʪʠ. ɺʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʦʙʨʝʟʘʥʘ ʨʘʟʣʦʤʦʤ ʜʫʛʦʦʙʨʘʟ-
ʥʦʡ ʬʦʨʤʳ. ʉʦʚʝʪʩʢʘʷ ʤʫʣʴʜʘ ï ʩʪʨʫʢʪʫʨʘ ʘʩʩʠʤʝʪʨʠʯʥʦʛʦ ʩʪʨʦʝʥʠʷ: ʚʦʩʪʦʯʥʦʝ ʢʨʣrʦ ʝʝ ʢʨʫʯʝ 
ʟʘʧʘʜʥʦʛʦ. ʅʘ ʚʦʩʪʦʯʥʦʤ ʢʨʳʣʝ ʫʛʣʳ ʧʘʜʝʥʠʷ ʧʣʘʩʪʦʚ ʜʦʩʪʠʛʘʶʪ 20Á, ʥʘ ʟʘʧʘʜʥʦʤ ʦʥʠ ʠʟʤʝʥ̫-
ʶʪʩʷ ʦʪ 6ï7 ʜʦ 12Á. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʤʫʣʴʜʳ ʫʛʣʳ ʧʘʜʝʥʠʷ ʧʣʘʩʪʦʚ ʥʝ ʧʨʝʚʳh ʘʶʪ 4Á. 
ʍʘʨʴʢʦʚʩʢʘʷ ʤʫʣʴʜʘ (3) ʨʘʩʧʦʣʦʞʝʥʘ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʉʦʚʝʪʩʢʦʡ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʴʥʫʶ ʩʢʣʘʜʢʫ ʦʚʘʣʴʥʦʡ, ʩʣʝʛʢʘ ʫʪʦʣʱʝʥʥʦʡ ʢ ʶʛʫ, ʬʦʨʤʳ, ʚʳʪʷʥʫʪʫʶ ʚ ʩʝʚʝʨʦ-
ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʢʨʳʣʦ ʤʫʣʴʜʳ ʠ ʝʝ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧʝʨʝ-
ʢʨʳʪʳ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 65 ʤ. ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʩʪʨʫʢʪʫʨʳ ʧʨʦ-
ʭʦʜʠʪ ʨʘʟʣʦʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʜʝʣʷʱʠʡ ʤʫʣʴʜʫ ʥʘ ʜʚʘ, ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 
ʦʧʫʱʝʥʥʳʭ ʙʣʦʢʘ. ʖʛʦ-ʚʦʩʪʦʯʥʦʝ ʢʨʳʣʦ ʤʫʣʴʜʳ ʩʣʦʞʝʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʧʦʨʦʜʘʤʠ ʨʘʥ-
ʥʝʡïʩʨʝʜʥʝʡ ʶʨʳ ʠ ʤʦʨʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʨʝʜʥʝʡ (ʢʝʣʣʦʚʝʡ)ïʧʦʟʜʥʝʡ ʶʨʳ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʤʫʣʴʜʳ ʵʪʦʪ ʙʣʦʢ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʧʦʜʥʷʪʳʤ. ɺ ʩʪʨʦʝʥʠʠ ʩʝʚʝʨʦ-
ʟʘʧʘʜʥʦʡ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʤʫʣʴʜʳ ʧʨʠʥʠʤʘʶʪ ʶʨʩʢʠʝ ʠ ʤʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚʧʣʦʪʴ ʜʦ ʘʣʴʙʩʢʦʛʦ 
ʷʨʫʩʘ ʚʢʣʶʯʠʪʝʣʴʥʦ. ʇʨʠʯʝʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʥʠʞʥʝ-ʩʨʝʜʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʦ ʜʘʥʥʳʤ 
ʙʫʨʝʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʤʫʣʴʜʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʩʤʝʱʝʥʠʠ ʮʝʥʪʨʘ ʝʝ ʧʨʦ-
ʛʠʙʘʥʠʷ ʚ ʧʨʝʜʢʝʣʣʦʚʝʡʩʢʦʝ ʚʨʝʤʷ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
ʊʨʦʠʮʢʦ-ɺʦʟʥʝʩʝʥʦʚʩʢʘʷ ʤʫʣʴʜʘ (4) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʦʧʠʩʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ ʩʚʦʝʡ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʴʶ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʊʨʦʠʮʢʠʡ. ʄʫʣʴʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʟʦʤʝʪʨʠʯʥʫʶ 
ʙʨʘʭʠʩʠʥʢʣʠʥʘʣʴ, ʩʣʦʞʝʥʥʫʶ ʤʝʟʦʟʦʡʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʩʨʝʜʥʝʡ ʶʨʳïʨʘʥʥʝʛʦ ʤʝʣʘ ʜʦ ʘʣʴʙʩʢʦʛʦ 
ʷʨʫʩʘ ʚʢʣʶʯʠʪʝʣʴʥʦ. ɿʘʧʘʜʥʦʝ ʠ ʯʘʩʪʠʯʥʦ ʩʝʚʝʨʥʦʝ ʢʨʳʣʴʷ ʤʫʣʴʜʳ ʧʝʨʝʢʨʳʪʳ ʵʦʧʣʝʡʩʪʦʮʝʥʦ-
ʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʤʫʣʴʜʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʚ ʩʨʝʜ-
ʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʠʣʝʮʢʦʡ ʩʚʠʪʳ, ʚʳʷʚʣʝʥʦ ʗʡʩʘʥʩʢʦʝ ʙʫʨʦʫʛʦʣʴʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ. 
ɺ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʚʳʜʝʣʷʝʪʩʷ ʫʯʘʩʪʦʢ ʩʣʦʞʝʥʥʳʡ ʤʝʟʦʟʦʡʩʢʠʤʠ ʧʦʨʦʜʘʤʠ 

ʩʨʝʜʥʝʶʨʩʢʦʛʦ (ʠʣʝʮʢʘʷ ʩʚʠʪʘ)ïʤʝʣʦʚʦʛʦ (ʜʦ ʘʣʴʙʩʢʦʛʦ) ʚʦʟʨʘʩʪʘ ʚʢʣʶʯʠʪʝʣʴʥʦ, ʷʚʣʷʶʱʠʡʩʷ 
ʩʝʚʝʨʥʦʡ ʯʘʩʪʴʶ ʋʪʚʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ (5). ʇʦʨʦʜʳ, ʩʣʘʛʘʶʱʠʝ ʢʨʳʣʦ ʩʠʥʢʣʠʥʘʣʠ, ʧʘʜʘʶʪ ʥʘ 
ʶʛ ʧʦʜ ʫʛʣʦʤ 5ï10Á. ʉʝʚʝʨʥʘʷ ʠ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʫʯʘʩʪʢʘ ʧʝʨʝʢʨʳʪʘ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʦʪʣʦʞʝ-
ʥʠʷʤʠ. ʋ ʟʘʧʘʜʥʦʡ ʨʘʤʢʠ ʣʠʩʪʘ ʚ ʩʪʨʦʝʥʠʠ ʩʠʥʢʣʠʥʘʣʠ ʦʪʤʝʯʘʝʪʩʷ ʧʦʜʥʷʪʠʝ ʬʫʥʜʘʤʝʥʪʘ ʩʠʥ-
ʢʣʠʥʘʣʠ ʠ ʧʦʯʪʠ ʧʦʣʥʳʡ ʨʘʟʤʳʚ ʩʣʘʛʘʶʱʠʭ ʝʝ ʶʨʩʢʠʭ ʠ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ʇʦʜʥʷʪʠʝ 
ʦʩʣʦʞʥʝʥʦ ʨʘʟʣʦʤʦʤ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʉʚʷʟʘʥʦ ʦʥʦ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩ ʧʦʷʚʣʝ-
ʥʠʝʤ çʛʠʧʩʦʚʦʡ ʪʝʢʪʦʥʠʢʠè ï ʨʘʩʰʠʨʝʥʠʝʤ ʦʙʲʝʤʘ ʩʫʣʴʬʘʪʥʦ-ʛʘʣʦʛʝʥʥʦʛʦ ʰʪʦʢʘ ʟʘ ʩʯʝʪ ʛʠʜ-
ʨʘʪʘʮʠʠ ʘʥʛʠʜʨʠʪʦʚ. 
ʂʘʡʥʦʟʦʡʩʢʠʝ ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʠʦʮʝʥʦʚʳʭ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʩʪʨʦʝ-

ʥʠʠ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʤʫʣʴʜ. ɿʘʣʝʛʘʶʪ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʥʘ ʨʘʟʤʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 
ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʧʦʨʦʜ ʠ ʧʦʣʴʟʫʶʪʩʷ ʦʯʝʥʴ ʰʠʨʦʢʠʤ ʧʣʦʱʘʜʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ. 
ʇʣʠʦʮʝʥïʯʝʪʚʝʨʪʠʯʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʷʨʫʩ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʣʠʦʮʝʥï

ʥʠʞʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʜʲʷʨʫʩ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʢʯʘʛʳʣʴʩʢʠʤ ʘʣʣʶʚʠʦʤʘʨʠʥʠ-
ʝʤ ʠ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤ ʣʠʤʥʦʘʣʣʶʚʠʝʤ, ʚʳʧʦʣʥʷʶʱʠʤʠ ʧʝʨʝʫʛʣʫʙʣʝʥʥʳʝ ʧʘʣʝʦʜʦʣʠʥʳ ʧʨʘ-
ʋʨʘʣʘ ʠ ʝʛʦ ʧʨʠʪʦʢʦʚ, ʠ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥïʛʦʣʦʮʝʥʦʚʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʜʲʷʨʫʩ, ʧʨʝʜʩʪʘʚʣʝʥ-
ʥʳʡ ʪʝʨʨʘʩʦʚʳʤʠ ʠ ʨʫʩʣʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʢ ʠ çʧʦʢʨʦʚʥʳʤ ʧʣʘʱʦʤè ʵʣʶʚʠ-
ʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ. 
ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʚʝʜʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʧʣʦʱʘʜʠ ʧʦʟʚʦʣʷʶʪ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
1. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʚʦʝʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʴʶ ʚ ʧʨʝʜʝʣʘʭ 

ɸʰʠʥʩʢʦ-ɸʣʠʤʙʝʪʦʚʩʢʦʛʦ ʤʦʥʦʢʣʠʥʦʨʠʷ, ʠʟʚʝʩʪʥʦʛʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ɿʘʧʘʜʥʦ-
ʋʨʘʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ (ʧʦ ʩʪʨʫʢʪʫʨʝ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʦʩʘʜʦʯʥʦ-
ʛʦ ʯʝʭʣʘ) ʦʪʥʦʩʠʪʩʷ ʢ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʝ. 

2. ʆʩʥʦʚʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ɸʰʠʥʩʢʦ-ɸʣʠʤʙʝʪʦʚʩʢʦʛʦ ʤʦʥʦʢʣʠʥʦʨʠʷ ʷʚʣʷʶʪʩʷ ʣʠʥʝʡʥʳʝ 
ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʠ ʩʠʥʢʣʠʥʘʣʴʥʳʝ ʩʢʣʘʜʢʠ, ʚʳʪʷʥʫʪʳʝ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʪʘʢʞʝ 
ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʘʷ ʬʣʝʢʩʫʨʘ, ʷʚʣʷʶʱʘʷʩʷ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʝʡ ʤʦʥʦʢʣʠʥʦʨʠʷ. ɺ ʦʩʘʜʦʯʥʦʤ 
ʧʘʣʝʦʟʦʡʩʢʦʤ ʯʝʭʣʝ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʳ ʚʳʜʝʣʷʝʪʩʷ ʪʨʠ ʩʪʨʫʢʪʫʨʥʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤ-
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ʧʣʝʢʩʘ, ʨʘʟʣʠʯʥʦ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ. ɼʣʷ ʦʪʣʦʞʝʥʠʡ ʧʦʜʩʦʣʝʚʦʛʦ (ʜʦ-
ʢʫʥʛʫʨʩʢʦʛʦ) ʢʦʤʧʣʝʢʩʘ ʭʘʨʘʢʪʝʨʥʳ ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʝ ʩʢʣʘʜʢʠ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʪʠʧʘ. ʇʦʣʦʞʠ-
ʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ (ʘʥʪʠʢʣʠʥʘʣʠ) ʧʝʨʩʧʝʢʪʠʚʥʳ ʥʘ ʚʳʷʚʣʝʥʠʝ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 
ɼʣʷ ʩʦʣʝʚʦʛʦ (ʢʫʥʛʫʨʩʢʦʛʦ) ʢʦʤʧʣʝʢʩʘ ʭʘʨʘʢʪʝʨʥʳ ʨʝʟʢʦ ʜʠʩʛʘʨʤʦʥʠʯʥʳʝ, ʢʘʢ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʧʦʜʩʪʠʣʘʶʱʝʤʫ, ʪʘʢ ʠ ʢ ʧʝʨʝʢʨʳʚʘʶʱʝʤʫ ʢʦʤʧʣʝʢʩʘʤ. ʕʪʦ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʝ ʩʦʣʝʚʳʝ ʧʦʜ-
ʥʷʪʠʷ, ʘʥʪʠʢʣʠʥʘʣʠ, ʚʘʣʳ, ʰʪʦʢʠ ʠ ʢʫʧʦʣʘ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʥʘʭʦʜʷʪʩʷ çʩʦʣʝʚʳʝ ʩʠʥʢʣʠʥʘ-
ʣʠè ï ʧʝʨʝʞʠʤʳ ʧʣʘʩʪʦʚ ʩ ʨʝʟʢʦ ʫʤʝʥʴʰʝʥʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ. ɼʣʷ ʥʘʜʩʦʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʭʘ-
ʨʘʢʪʝʨʥʳ ʩʠʥʢʣʠʥʘʣʴʥʳʝ ʠ ʤʦʥʦʢʣʠʥʘʣʴʥʳʝ, ʠʥʦʛʜʘ ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʙʣʦʢʠ, ʟʘʢʣʶʯʝʥʥʳʝ 
ʤʝʞʜʫ çʩʦʣʝʚʳʤʠè ʧʦʜʥʷʪʠʷʤʠ (ʚʘʣʘʤʠ). 

3. ʆʩʥʦʚʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʯʝʭʣʘ ʷʚʣʷʶʪʩʷ ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʤʫʣʴʜʳ, ʩʚʷ-
ʟʘʥʥʳʝ ʩ ʧʦʜʥʷʪʠʷʤʠ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʠ ʠʩʧʳʪʳʚʘʶʱʠʝ ʫʩʪʦʡʯʠʚʦʝ ʧʦʛʨʫʞʝʥʠʝ ʥʘ ʧʨʦʪʷʞʝ-
ʥʠʠ ʚʩʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʤʝʟʦʟʦʡʩʢʦʡ ʵʨʳ. 
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ʀʉʊʆʈʀʗ ɻɽʆʃʆɻʀʏɽʉʂʆɻʆ ʈɸɿɺʀʊʀʗ 
 
 
ʊʝʨʨʠʪʦʨʠʷ ʣʠʩʪʘ ʄ-40-Iʍ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʛʝʨʮʠʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ ʖʞʥʦʛʦ ʋʨʘʣʘ. ɺ ʝʝ ʧʨʝʜʝʣʘʭ ʦʪ-
ʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ ʯʘʩʪʠ ʜʚʫʭ ʢʨʫʧʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʳ ʠ 
ɸʰʠʥʩʢʦ-ɸʣʠʤʙʝʪʦʚʩʢʦʛʦ ʤʦʥʦʢʣʠʥʦʨʠʷ, ʠʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʳʭ ʪʝʩʥʦ 
ʚʟʘʠʤʦʩʚʷʟʘʥʘ. ʇʨʠʫʨʦʯʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʢ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʢʨʫʧʥʳʭ ʠ ʜʦʣʛʦʞʠʚʫʱʠʭ ʵʣʝ-
ʤʝʥʪʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʦʙʫʩʣʦʚʠʣʘ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʜʘʥʥʦʤʫ ʨʝʛʠʦʥʫ ʠ ʧʦʨʦ-
ʜʠʣʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʟʛʣʷʜʦʚ ʥʘ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ. ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʛʝʦʣʦʛʦ-
ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚ ʩʚʦʠʭ 
ʚʳʚʦʜʘʭ ʢʦʥʮʝʧʮʠʠ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʡ ʠ ʧʣʠʪʥʦʡ ʪʝʢʪʦʥʠʢʠ, ʚ ʖʞʥʦʤ ʇʨʝʜʫʨʘʣʴʝ ʚʳʜʝʣʷʶʪʩʷ 
ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʧʝʨʠʦʜʘ (ʵʪʘʧʘ) ʨʘʟʚʠʪʠʷ: ʘʨʭʝʡïʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʡ, ʧʦʟʜʥʝʧʨʦʪʝʨʦʟʦʡ-
ʩʢʦïʩʨʝʜʥʝʢʝʤʙʨʠʡʩʢʠʡ, ʧʦʟʜʥʝʢʝʤʙʨʠʡʩʢʦïʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʠ ʤʝʟʦʟʦʡʩʢʦïʢʘʡʥʦʟʦʡʩʢʠʡ. 

ɸʈʍɽʁïʈɸʅʅɽʇʈʆʊɽʈʆɿʆʁʉʂʀʁ ʕʊɸʇ 

ʆ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠ-
ʨʦʚʘʣʩʷ ʩʢʣʘʜʯʘʪʳʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ, ʤʳ ʨʘʩʧʦʣʘʛʘʝʤ ʣʠʰʴ ʦʪʨʳʚʦʯʥʳʤʠ ʩʚʝʜʝʥʠ-
ʷʤʠ, ʙʘʟʠʨʫʶʱʠʤʠʩʷ ʥʘ ʜʘʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʍʘʨʘʢʪʝʨ ʤʘʛʥʠʪʥʦʛʦ, ʘ ʦʪʯʘʩʪʠ, 
ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʉʘʣʤʳʰʩʢʦʡ 
ʚʧʘʜʠʥʳ ʠ ɿʘʧʘʜʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʤʝʛʘʤʦʥʦʢʣʠʥʦʨʠʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʤ (ʥʝ 
ʧʝʨʝʨʘʙʦʪʘʥʥʦʤ) ʘʨʭʝʡʩʢʦïʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦʤ ʩʢʣʘʜʯʘʪʦʤ ʦʩʥʦʚʘʥʠʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʚ 
ʢʘʨʝʣʴʩʢʠʡ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʠʡ ʮʠʢʣ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʫʶʱʠʭ ʙʘʡʢʘʣʴʩʢʦʛʦ, ʢʘʣʝʜʦʥ-
ʩʢʦʛʦ ʠ ʛʝʨʮʠʥʩʢʦʛʦ ʮʠʢʣʦʚ ʬʫʥʜʘʤʝʥʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʭʨʘʥʠʣ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ 
ʩʚʦʝʡ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʡʦʥʦʚ ʮʝʥʪʨʘʣʴʥʦʛʦ ʋʨʘʣʘ, ʛʜʝ ʦʥ ʧʦʜʚʝʨʛʩʷ ʟʥʘ-
ʯʠʪʝʣʴʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ, ʠʣʠ ʛʜʝ ʩ ʦʨʜʦʚʠʢʘ ʜʦ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʞʠʚʝʪʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʟʦʥʘ 
ʩʧʨʝʜʠʥʛʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʨʳ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʪʠʧʘ. 
ʆ ʩʘʤʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ ʘʨʭʝʡʩʢʦïʜʨʝʚʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʵʪʘʧʘ ʤʦʞʥʦ ʣʠʰʴ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥʘ 

ʟʘʚʝʨʰʠʣʘʩʴ ʚ ʜʦʨʠʬʝʡʩʢʦʝ ʚʨʝʤ,̫ ʠ ʯʪʦ ʦʙʨʘʟʦʚʘʥʥʳʝ ʝʶ ʩʢʣʘʜʯʘʪʳʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʩʫʙʰʠ-
ʨʦʪʥʳʝ ʧʨʦʩʪʠʨʘʥʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʭ çʫʨʘʣʩɹʢʠʭè ʧʨʦʩʪʠʨʘʥʠʡ. ɺ ʧʨʝʜʝʣʘʭ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʖʞʥʦʛʦ ʋʨʘʣʘ ʠʤʝʝʪ ʤʝʩʪʦ ʩʣʦʞʥʦʝ ʩʦʧʨʷʞʝ-
ʥʠʝ ʬʫʥʜʘʤʝʥʪʘ (çʜʦʫʨʘʣʠʜè) ʈʫʩʩʢʦʡ ʧʣʠʪʳ ʩ çʫʨʘʣʠʜʘʤʠè ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʉʣʝ-
ʜʫʝʪ, ʚʠʜʠʤʦ, ʧʨʠʟʥʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʛʣʫʙʠʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʟʘ-
ʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʋʨʘʣʘ ʙʣʦʢʦʚ ï ʟʦʥ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ 
ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʙʘʟʠʬʠʢʘʮʠʠ. 

ʇʆɿɼʅɽʇʈʆʊɽʈʆɿʆʁʉʂʆïʉʈɽɼʅɽʂɽʄɹʈʀʁʉʂʀʁ ʕʊɸʇ 

ʉ ʧʦʟʜʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ ʚʧʝʨʚʳʝ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʤʝʪʠʣʠʩʴ ʨʘʟʣʠ-
ʯʠʷ ʚ ʭʘʨʘʢʪʝʨʝ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʝʝ ʯʘʩʪʝʡ. ʅʘ ʬʦʥʝ ʦʙʱʝʛʦ ʧʣʘʪʬʦʨʤʝʥ-
ʥʦʛʦ ʨʝʞʠʤʘ ʨʘʟʚʠʪʠʷ, ʚʦʟʥʠʢʰʝʛʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʢʣʘʜʯʘʪʳʭ ʜʚʠʞʝʥʠʡ ʧʨʝʜʳʜʫʱʝʛʦ ʵʪʘ-
ʧʘ, ʥʘʤʝʪʠʣʘʩʴ ʦʙʣʘʩʪʴ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʛʠʙʘʥʠʷ, ʟʘʧʘʜʥʘʷ ʛʨʘʥʠʮʘ ʢʦʪʦʨʦʡ, ʩʫʜʷ ʧʦ ʭʘʨʘʢʪʝʨʫ 
ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʚ ʟʦʥʝ ʧʝʨʝʜʦʚʳʭ ʣʠʥʝʡʥʳʭ ʩʢʣʘʜʦʢ ɸʰʠʥʩʢʦ-
ɸʣʠʤʙʝʪʦʚʩʢʦʛʦ ʤʦʥʦʢʣʠʥʦʨʠʷ. ʕʪʘ ʦʙʣʘʩʪʴ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʛʠʙʘʥʠʷ ʚ ʚʝʨʭʥʝʤ ʧʨʦʪʝʨʦʟʦʝ ʠ 
ʨʠʬʝʝ ʷʚʠʣʘʩʴ ʧʨʦʦʙʨʘʟʦʤ ʜʨʝʚʥʝʛʦ ʛʝʦʩʠʥʢʣʠʥʘʣʥɹʦʛʦ ʧʨʦʛʠʙʘ. 
ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʵʪʘʧ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʧʨʝʜʝʣʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʉʘʣ-

ʤʳʰʩʢʦʡ ʚʧʘʜʠʥʳ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʈʫʩʩʢʦʡ ʧʣʠʪʳ ʥʘʭʦʜʠʣʘʩʴ ʦʙʣʘʩʪʴ ʛʣʫʙʦʢʦʛʦ ʨʘʟʤʳʚʘ, 
ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʛʦʨʥʫʶ ʩʪʨʘʥʫ, ʠʟ ʢʦʪʦʨʦʡ ʧʦʩʪʫʧʘʣ ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʬʦʨʤʠʨʦ-
ʚʘʚʰʠʡ ʪʝʨʨʠʛʝʥʥʳʝ ʩʚʠʪʳ ʚʝʨʭʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ. ʄʦʱʥʦʩʪʴ ʵʪʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʟʘʧʘʜʥʦʤ 
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ʩʢʣʦʥʝ ʖʞʥʦʛʦ ʋʨʘʣʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 6 000ï7 000 ʤ. 

ʇʆɿɼʅɽʂɽʄɹʈʀʁʉʂʆïʇʆɿɼʅɽʇɸʃɽʆɿʆʁʉʂʀʁ ʕʊɸʇ 

ɺ ʵʪʦʪ ʙʦʛʘʪʳʡ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ ʵʪʘʧ ʟʘʣʦʞʠʣʠʩʴ ʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʩʥʦʚʥʳʝ 
ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʢ ʠ ʧʦʚʩʶʜʫ ʥʘ ʖʞʥʦʤ ʋʨʘʣʝ ʠ ʚ ʇʨʝ-
ʜʫʨʘʣʴʝ. ʀʥʪʝʥʩʠʚʥʳʝ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʝʡ ʋʨʘʣʘ ʢʘʣʝʜʦʥʩʢʦ-
ʛʦ ʮʠʢʣʘ (ʦʨʜʦʚʠʢ+ʩʠʣʫʨ) ʧʨʠʚʝʣʠ ʢ ʦʧʫʩʢʘʥʠʶ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʦʢʨʘʠʥʥʳʭ ʯʘʩʪʝʡ ʈʫʩʩʢʦʡ 
ʧʣʠʪʳ. ʆʪʣʦʞʝʥʠʷ ʵʪʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʫʩʪʘʥʦʚʣʝ-
ʥʳ, ʤʦʞʥʦ ʣʠʰʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʣʘʛʫʥʥʦ-ʤʦʨʩʢʠʝ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʵʪʦ ʚʨʝʤʷ. ɼʦ-
ʩʪʦʚʝʨʥʦ ʦʪʣʦʞʝʥʠʷ ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ ʚ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʬʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʩʦʧʨʝʜʝʣʥɹʦʡ 
ʪʝʨʨʠʪʦʨʠʠ ʢ ʚʦʩʪʦʢʫ ʚ ʦʙʣʘʩʪʠ ʉʘʢʤʘʨʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʛʜʝ ʩ ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʩʦʩʝʜ-
ʩʪʚʫʶʪ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. 
ʅʝʩʦʛʣʘʩʥʦʝ ʟʘʣʝʛʘʥʠʝ ʥʠʞʥʝʛʦ ʜʝʚʦʥʘ ʥʘ ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʪʣʦʞʝʥʠʷʭ ʥʘ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ 

ʖʞʥʦʛʦ ʋʨʘʣʘ, ʦʪʤʝʯʝʥʥʦʝ ʝʱʝ ɹ. ʄ. ʂʝʣʣʝʨʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʢʣʘʜʯʘʪʳʭ ʜʚʠʞʝʥʠʷʭ ʥʘ 
ʨʫʙʝʞʝ ʩʠʣʫʨʘ ʠ ʜʝʚʦʥʘ. ʆʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʩʫʜʠʪʴ ʪʨʫʜʥʦ, ʥʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 
ʯʪʦ ʦʥʠ ʥʝ ʧʨʠʚʝʣʠ ʢ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ ʥʘʤʝʪʠʚʰʝʛʦʩʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʛʦ ʧʣʘ-
ʥʘ. ʅʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʢ ʟʘʧʘʜʫ, ʢʘʢ ʠ ʥʘ ʙʦʣʴh ʝʡ ʯʘʩʪʠ ʈʫʩʩʢʦʡ ʧʣʠʪʳ, ʚ ʨʘʥʥʝʤ 
ʜʝʚʦʥʝ ʧʨʦʠʩʭʦʜʠʣ ʨʘʟʤʳʚ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʝʨʝʨʳʚ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʨʘʟʨʝʟʘʭ ʤʥʦʛʠʭ ʩʢʚʘʞʠʥ. ʆʜʥʘʢʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫ-
ʨʳ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ʜʘʣʝʝ ʥʘ ʚʦʩʪʦʢ ʚʧʣʦʪʴ ʜʦ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʳ ɿʠʣʘʠʨʩʢʦʛʦ ʩʠʥʢʣʠ-
ʥʦʨʠʷ ʩʫʱʝʩʪʚʦʚʘʣ ʥʝʛʣʫʙʦʢʠʡ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ, ʛʜʝ ʰʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʨʨʠʛʝʥʥʦ-
ʢʘʨʙʦʥʘʪʥʳʭ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʅʘ ʢʨʘʶ ʧʣʘʪʬʦʨʤʳ ʚ ʨʘʥʥʝʤ ʜʝʚʦʥʝ ʬʦʨʤʠʨʦʚʘʣʩʷ 
ʙʘʨʴʝʨʥʳʡ ʨʠʬ, ʢʦʪʦʨʳʡ ʦʪʜʝʣʷʣ ʤʝʣʢʦʚʦʜʥʫʶ ʤʦʨʩʢʫʶ ʣʘʛʫʥʫ ʦʪ ʛʣʫʙʦʢʦʡ, ʥʝ ʟʘʛʨʫʞʝʥʥʦʡ 
ʦʩʘʜʢʘʤʠ ʜʝʧʨʝʩʩʠʠ ʤʦʨʩʢʦʛʦ ʜʥʘ. ʕʪʘ ʜʝʧʨʝʩʩʠʷ, ʷʚʠʚʰʘʷʩʷ ʩʣʝʜʩʪʚʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʟʢʦʛʦ 
ʪʨʦʛʦʚʦʛʦ ʧʨʦʛʠʙʘ, ʩʪʨʫʢʪʫʨʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʧʦʣʦʞʝʥʠʶ ʙʫʜʫʱʝʛʦ ɿʠʣʘʠʨʩʢʦʛʦ ʩʠʥʢʣʠʥʦ-
ʨʠʷ. ʅʠʞʥʝ-ʩʨʝʜʥʝʜʝʚʦʥʩʢʠʝ çʛʝʨʮʠʥʩʢʠʝè ʨʠʬʦʛʝʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʨʘʟʨʝʟʝ 
ʩʢʚ.  ̄63 ʩʝʚʝʨʥʝʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 
ɻʝʨʮʠʥʩʢʠʡ ʮʠʢʣ ʦʭʚʘʪʳʚʘʝʪ ʜʝʚʦʥʩʢʠʡ (ʩ ʧʦʟʜʥʝʛʦ ʵʤʩʘ), ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʠ ʧʝʨʤʩʢʠʡ ʧʝ-

ʨʠʦʜʳ. ʆʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʵʪʦʛʦ ʮʠʢʣʘ ʷʚʠʣʦʩʴ ʦʙʱʝʝ ʧʦʛʨʫʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʨʘʟʚʠʪʠʝ 
ʦʙʰʠʨʥʦʡ ʤʦʨʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ. ʕʧʝʡʨʦʛʝʥʠʯʝʩʢʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʥʝʨʝʜʢʦ ʧʨʝʨʳ-
ʚʘʣʠʩʴ ʚʦʟʜʳʤʘʥʠʷʤʠ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʤʠʩʷ ʨʘʟʤʳʚʦʤ ʦʪʣʦʞʝʥʠʡ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ 
ʚʨʝʤʝʥʠ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʈʫʩʩʢʦʡ ʧʣʠʪʳ ʰʣʦ ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʤʝʣʢʦʚʦʜ-
ʥʦ-ʤʦʨʩʢʠʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʳʭ (ʩ ʨʠʬʦʛʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ) ʦʪʣʦʞʝʥʠʡ. 
ʉ ʧʦʟʜʥʝʛʦ ʢʘʨʙʦʥʘ ʠʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʚʷʟʘʥʘ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʳ. ɺʦʟʥʠʢʥʫʚ ʥʘ ʩʪʘʜʠʠ ʧʨʝʚʨʘʱʝʥʠʷ ʛʝʨʮʠʥ-
ʩʢʦʡ ʋʨʘʣʴʩʢʦʡ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ ʛʦʨʥʫʶ ʩʪʨʘʥʫ, ʉʘʣʤʳʰʩʢʘʷ ʚʧʘʜʠʥʘ ʟʘʭʚʘʪʠʣʘ 
ʦʙʰʠʨʥʫʶ ʦʙʣʘʩʪʴ ʚʦʩʪʦʯʥʦʛʦ ʢʨʘʷ ʈʫʩʩʢʦʡ ʧʣʠʪʳ ʠ ʚʦʚʣʝʢʣʘ ʝʛʦ ʚ ʩʦʧʨʷʞʝʥʥʦʝ ʩ ʧʦʜʥʠʤʘʶ-
ʱʠʤʩʷ ʋʨʘʣʦʤ ʦʧʫʩʢʘʥʠʝ. ʕʪʦʪ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʚ ʖʞʥʦʤ ʇʨʝʜʫʨʘʣʴʝ ʚʳʜʝʣʷʝʪʩʷ ʢʘʢ çʦʨʦ-
ʛʝʥʥʳʡ ʵʪʘʧè. ʇʝʨʝʜ ʬʨʦʥʪʦʤ ʩʢʣʘʜʯʘʪʦʛʦ ʦʨʦʛʝʥʘ ʚ ʠʥʪʝʥʩʠʚʥʦ ʧʦʛʨʫʞʘʶʱʝʡʩʷ ʦʙʣʘʩʪʠ ʬʦʨ-
ʤʠʨʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʩʘʜʦʯʥʦ-ʧʦʨʦʜʥʳʝ ʘʩʩʦʮʠʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʯʝʪʢʠʡ ʬʦʨʤʘʮʠ-
ʦʥʥʳʡ ʨʷʜ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʥʘʯʘʣʴʥʫʶ, ʩʨʝʜʥʶʶ ʠ ʟʘʚʝʨʰʘʶʱʫʶ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʚʧʘʜʠʥʳ. 
ʌʦʨʤʘʮʠʠ, ʦʪʚʝʯʘʶʱʠʝ ʵʪʠʤ ʩʪʘʜʠʷʤ ʠ ʚ ʮʝʣʦʤ ʦʨʦʛʝʥʥʦʤʫ ʵʪʘʧʫ, ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʤʦʣʘʩ-
ʩʦʚʳʭ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʭ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ, ʚʳʥʦʩʠʤʦʛʦ ʠʟ ʦʨʦʛʝʥʥʦʡ ʦʙʣʘʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ ʦʜʥʦʪʠʧʥʦ ʩʦʭʨʘʥʷʶʱʝʛʦʩʷ ʪʝʢʪʦ-
ʥʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʦʨʦʛʝʥʥʦʛʦ ʵʪʘʧʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʟʢʦ ʤʝ-
ʥʷʣʘʩʴ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ. ɺ ʥʘʯʘʣʴʥʫʶ ʩʪʘʜʠʶ ʩ ʩʶʨʝʥʩʢʦʛʦ ʚʨʝʤʝʥʠ ʢʦʥʮʘ 
ʢʘʨʙʦʥʘ ʠ ʚ ʪʝʯʝʥʠʝ ʜʦʢʫʥʛʫʨʩʢʦʡ ʨʘʥʥʝʡ ʧʝʨʤʠ ʧʝʨʝʜ ʬʨʦʥʪʦʤ ʩʢʣʘʜʯʘʪʦʛʦ ʦʨʦʛʝʥʘ ʬʦʨʤʠʨʫ-
ʝʪʩʷ ʥʠʞʥʷʷ ʤʦʨʩʢʘʷ ʩʝʨʦʮʚʝʪʥʘʷ ʤʦʣʘʩʩʘ. ʅʘʢʦʧʣʝʥʠʝ ʚʳʥʦʩʠʤʦʛʦ ʠʟ ʦʨʦʛʝʥʥʦʡ ʦʙʣʘʩʪʠ ʛʨʫ-
ʙʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʰʣʦ ʚ ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ. ɺ ʧʨʦʤʝʞʫʪʢʘʭ ʤʝʞʜʫ ʥʠʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ 
ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ ʣʠʩʪʘ, ʬʦʨʤʠʨʦʚʘʣʘʩʴ çʰʣʠʨʦʚʘʷè ʛʨʘʜʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʧʝʩʯʘʥʦ-
ʛʣʠʥʠʩʪʳʤʠ ʥʘʢʦʧʣʝʥʠʷʤʠ ʩ ʢʘʨʙʦʥʘʪʥʳʤ ʮʝʤʝʥʪʦʤ ʠ ʧʦʜʯʠʥʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʛʨʫʙʦʦʙʣʦʤʦʯ-
ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʦʙʨʘ-
ʟʦʚʘʥʠʷ ʥʠʞʥʝʡ ʩʝʨʦʮʚʝʪʥʦʡ ʤʦʣʘʩʩʳ ʟʘʤʝʱʘʶʪʩʷ ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ ʤʘʣʦʤʦʱʥʳʤʠ ʛʣʠʥʠʩʪʦ-
ʢʨʝʤʥʠʩʪʳʤʠ, ʯʘʩʪʦ ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʳʤʠ, ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʬʘʮʠʠ. ʄʦʥɦʦʩʪʴ 
ʵʪʠʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʨʘʟʨʝʟʘʤ ʩʢʚʘʞʠʥ ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ ʠ ʜʦ 200 ʤ ʤʘʢʩʠʤʫʤ. ɺʦʟʥʠʢʥʦ-
ʚʝʥʠʝ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʬʘʮʠʠ ʚ ʢʨʘʝʚʦʤ ʧʨʦʛʠʙʝ ʦʙʫʩʣʦʚʣʝʥʦ ʜʝʬʠʮʠʪʦʤ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘ-
ʣʘ, ʩʥʦʩʠʤʦʛʦ ʩ ʦʨʦʛʝʥʘ ʠ ʩʛʨʫʞʝʥʥʦʛʦ ʚ ʚʦʩʪʦʯʥʦʡ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ɺ 
ʧʦʩʣʝʜʫʶʱʠʡ ʢʫʥʛʫʨʩʢʠʡ ʚʝʢ ʚ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʝ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʩʚʦʝʦʙʨʘʟʥʳʡ ʩʪʨʫʢʪʫʨ-
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ʥʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ï ʩʦʣʝʥʦʩʥʘʷ ʬʦʨʤʘʮʠʷ. ɺ ʵʪʦ ʚʨʝʤʷ ʉʘʣʤʳʰʩʢʫʶ ʠ ʇʨʠʢʘʩʧʠʡ-
ʩʢʫʶ ʚʧʘʜʠʥʳ ʟʘʥʠʤʘʣ ʦʙʰʠʨʥʳʡ ʩʦʣʝʨʦʜʥʳʡ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ. ɺ ʩʘʨʘʥʠʥʩʢʦïʬʠʣʠʧʧʦʚʩʢʦʝ 
ʚʨʝʤʷ ʦʥ ʦʪʣʠʯʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʥʝʧʦʩʪʦʷʥʩʪʚʦʤ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦ-
ʩʪʘʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ. ɿʘʪʝʤ, ʚ ʠʨʝʥʩʢʦʝ ʚʨʝʤʷ ʙʘʩʩʝʡʥ ʟʘʧʦʣʥʠʣʠ ʙʳʩʪʨʦ ʥʘʢʘʧ-
ʣʠʚʘʚʰʘʷʩʷ ʢʘʤʝʥʥʘʷ ʩʦʣʴ ʠ, ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʛʠʧʩʳ ʠ ʘʥʛʠʜʨʠʪʳ. ʇʨʝʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ 
ʥʘʢʦʧʣʝʥʠʷ ʩʦʣʝʡ ʥʘʜ ʩʢʦʨʦʩʪʴʶ ʦʧʫʩʢʘʥʠʷ ʧʨʠʚʝʣʦ ʢ ʧʦʣʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʙʘʩʩʝʡʥʘ ʠ ʝʛʦ ʟʘʤʳ-
ʢʘʥʠʶ ʚ ʢʦʥʮʝ ʢʫʥʛʫʨʩʢʦʛʦ ʚʨʝʤʝʥʠ. ʇʨʠʩʫʪʩʪʚʠʝ ʦʙʠʣʴʥʦʛʦ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʠ ʛʘʣʝʯʥʦʛʦ, ʚ ʨʘʟʨʝʟʘʭ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʚʧʘʜʠʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʟʦʥʝ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʝʡ ʩʦʚʨʝʤʝʥʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ɸʰʠʥʩʢʦ-ɸʣʠʤʙʝʪʦʚʩʢʦʛʦ ʤʦʥʦʢʣʠʥʦʨʠʷ ʩʦʭʨʘʥʠʣʠʩʴ 
ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʯʣʝʥʝʥʥʳʝ ʬʦʨʤʳ ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ. ɺ ʥʘʯʘʣʝ ʫʬʠʤʩʢʦʛʦ ʚʝʢʘ ʩʫʣʴʬʘʪʥʦ-
ʛʘʣʦʛʝʥʥʘʷ ʬʦʨʤʘʮʠʷ ʢʫʥʛʫʨʘ, ʩʦʜʝʨʞʘʱʘʷ ʚ ʚʦʩʪʦʯʥʦʡ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠ-
ʥʳ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʤʦʣʘʩʩʦʚʳʝ ʥʘʢʦʧʣʝʥʠʷ, ʩʤʝʥʠʣʘʩʴ ʬʦʨʤʘʮʠʝʡ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʢʦʥʪʠʥʝʥ-
ʪʘʣʴʥʳʭ ʤʦʣʘʩʩ ʧʦʟʜʥʝʧʝʨʤʩʢʦïʨʘʥʥʝʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘ ʤʝʩʪʝ ʧʨʝʢʨʘʪʠʚʰʝʛʦ ʩʫʱʝʩʪʚʦ-
ʚʘʥʠʝ ʢʫʥʛʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʦʣʫʯʠʣʘ ʨʘʟʚʠʪʠʝ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʘʷ ʨʘʚʥʠʥʘ ʩ ʩʝʤʠʘʨʠʜʥʳʤ ʢʣʠ-
ʤʘʪʦʤ. ɺ ʮʝʣʦʤ ʟʥʘʯʠʪʝʣʴʥʘʷ ʘʨʠʜʠʟʘʮʠʷ ʢʣʠʤʘʪʘ ʥʘʯʘʣʘʩʴ ʩ ʢʫʥʛʫʨʩʢʦʛʦ ʚʝʢʘ ʠ ʧʦʩʪʝʧʝʥʥʦ 
ʥʘʨʘʩʪʘʣʘ ʚ ʜʘʣʴʥʝʡʰʝʤ. 
ʋʬʠʤʩʢʠʡ ʚʝʢ ʦʪʢʨʳʚʘʝʪ ʜʣʠʪʝʣʴʥʳʡ ʵʪʘʧ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʨʳ-

ʚʘʚʰʠʡʩʷ ʣʠʰʴ ʚ ʨʘʥʥʝʢʘʟʘʥʩʢʦʝ ʚʨʝʤʷ ʙʦʨʝʘʣʴʥʦʡ ʪʨʘʥʩʛʨʝʩʩʠʝʡ. ʄʦʨʩʢʠʝ ʚʦʜʳ ʟʘʪʦʧʠʣʠ 
ʚʝʩʴ ʶʛʦ-ʚʦʩʪʦʢ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʠ ʫʟʢʠʤʠ ʷʟʳʢʘʤʠ-ʟʘʣʠʚʘʤʠ ʫʭʦʜʠʣʠ ʜʘʣʴʰʝ ʥʘ 
ʚʦʩʪʦʢ ʜʦ ʚʦʩʪʦʯʥʦʛʦ ʙʦʨʪʘ ʚʧʘʜʠʥʳ. 
ʕʧʝʡʨʦʛʝʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʥʘ ʨʫʙʝʞʝ ʨʘʥʥʝ- ʠ ʧʦʟʜʥʝʢʘʟʘʥʩʢʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠʚʝʣʠ ʢ ʨʝ-

ʛʨʝʩʩʠʠ ʤʦʨʷ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʘʣʴʥʝʡʰʝʛʦ ʦʪʨʝʟʢʘ ʧʦʟʜʥʝʧʝʨʤʩʢʦʡ ʵʧʦʭʠ ʚ ʦʛʨʦʤʥʦʤ ʩʝʜʠ-
ʤʝʥʪʘʮʠʦʥʥʦʤ ʙʘʩʩʝʡʥʝ ʶʛʦ-ʚʦʩʪʦʢʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʇʨʝʜʫʨʘʣʴʷ ʰʣʠ 
ʮʠʢʣʠʯʥʳʝ ʩʤʝʥʳ ʨʝʞʠʤʦʚ (ʩʠʥʭʨʦʥʥʳʝ ʧʦʜʚʠʞʢʘʤ ʋʨʘʣʘ) ï ʘʣʣʶʚʠʘʣʴʥʦʛʦ, ʜʝʣʴʪʦʚʦʛʦ, 
ʦʟʝʨʥʦʛʦ, ʦʟʝʨʥʦ-ʙʦʣʦʪʥʦʛʦ. ʆʪ ʧʦʜʥʝʢʘʟʘʥʩʢʦʛʦ ʚʨʝʤʝʥʠ ʜʦ ʚʷʪʩʢʦʛʦ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʣʘ ʚ 
ʨʘʟʨʝʟʝ ʜʦʣʷ ʨʘʚʥʠʥʥʦʛʦ ʧʨʦʣʶʚʠʷ, ʪʘ ʞʝ ʢʘʨʪʠʥʘ ʫʩʠʣʠʚʘʣʘʩʴ ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʟʘʧʘʜʘ ʥʘ 
ʚʦʩʪʦʢ. 
ɼʣʷ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʪ ʫʬʠʤʩʢʦʛʦ ʜʦ ʩʝʚʝʨʦʜʚʠʥʩʢʦʛʦ ʚʝʢʘ ʭʘʨʘʢʪʝʨʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʷʣʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʋʨʘʣʘ, ʧʨʦʷʚʣʷʚʰʘʷʩʷ ʚ ʮʠʢʣʠʯʥʦʩʪʠ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ ʠ ʩʪʘʙʠʣʴʥʦʡ ʧʦʩʪʘʚʢʝ ʪʝʨ-
ʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʨʠʜʥʦʩʪʠ ʢʣʠʤʘʪʘ ʥʝ ʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʨʝʟʢʠʭ 
ʠʟʤʝʥʝʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʣʠ ʚ ʨʘʤʢʘʭ ʥʦʨʤʘʣʴʥʳʭ ʵʚʦʣʶ-
ʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
ʇʦʩʪʝʧʝʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʚʧʝʨʚʳʝ ʙʳʣʘ ʥʘʨʫʰʝʥʘ ʚ ʢʦʥʮʝ ʚʷʪ-

ʩʢʦʛʦ ʚʨʝʤʝʥʠ. ɿʘ ʨʝʟʢʠʤ, ʥʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ, ʧʦʜʲʝʤʦʤ ʋʨʘʣʘ ʚ ʨʘʡʦʥʘʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ 
ʥʝʤʫ, ʧʦʩʣʝʜʦʚʘʣ ʚʳʙʨʦʩ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʚ ʧʨʝʜʝʣʳ ʦʟʝʨʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʦʡ ʨʘʚʥʠʥʳ, ʛʜʝ ʥʘ 
ʦʛʨʦʤʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʚ ʵʪʦ ʚʨʝʤʷ ʫʩʪʘʥʦʚʠʣʠʩʴ ʩʫʭʦʩʪʝʧʥʳʝ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʫʩʣʦʚʠʷ. 
ʀʤʝʥʥʦ ʩ ʵʪʠʤ ʚʨʝʤʝʥʝʤ (ʢʦʥʝʮ ʚʷʪʩʢʦʛʦ) ʩʚʷʟʘʥʦ ʙʳʩʪʨʦʝ ʚʳʤʠʨʘʥʠʝ ʢʨʫʧʥʳʭ ʬʦʨʤ ʢʘʢ ʨʘʩ-
ʪʠʪʝʣʴʥʦʷʜʥʳʭ, ʪʘʢ ʠ ʭʠʱʥʠʢʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʘʨʠʜʥʦʩʪʠ ʢʣʠʤʘʪʘ, ʞʝʩʪʢʦ ʘʨʠʜʥʳʝ 
ʧʫʩʪʳʥʥʳʝ ʫʩʣʦʚʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʥʝ ʚʦʟʥʠʢʘʣʠ. ʇʠʢ ʘʨʠʜʥʦʩʪʠ ʧʨʠʰʝʣʩʷ 
ʥʘ ʩʘʤʦʝ ʥʘʯʘʣʦ ʪʨʠʘʩʘ. ʉ ʵʪʠʤ ʞʝ ʚʨʝʤʝʥʝʤ ʩʚʷʟʘʥ ʧʠʢ ʘʢʪʠʚʥʦʩʪʠ ʋʨʘʣʴʩʢʦʛʦ ʦʨʦʛʝʥʝʟʘ, ʩʦ-
ʟʜʘʥʠʝ ʚʳʩʦʢʦʛʦʨʥʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ, ʢ ʟʘʧʘʜʫ ʦʪ ʢʦʪʦʨʦʡ ʛʦʩʧʦʜʩʪʚʦʚʘʣʠ ʧʦʣʫʧʫʩʪʳʥʥʳʝ 
ʠ ʧʫʩʪʳʥʥʳʝ ʣʘʥʜʰʘʬʪʳ. ɺ ʇʨʝʜʫʨʘʣʴʝ, ʟʘʥʠʤʘʷ ʧʦʯʪʠ ʚʝʩʴ ʇʨʝʜʫʨʘʣʴʩʢʠʡ ʧʨʦʛʠʙ, ʨʘʩʧʦʣʘʛʘ-
ʣʘʩʴ çʙʘʡʷʜʘè ï ʭʦʣʤʠʩʪʘʷ ʨʘʚʥʠʥʘ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʩʣʠʚʰʠʤʠʩʷ ʚʦʝʜʠʥʦ ʧʨʝʜʛʦʨʥʳʤʠ ʢʦʥʫʩʘʤʠ 
ʚʳʥʦʩʘ. 
ɺʩʧʣʝʩʢʦʤ ʘʢʪʠʚʥʦʩʪʠ ʋʨʘʣʘ ʟʥʘʤʝʥʫʝʪʩʷ ʥʘʯʘʣʦ ʢʘʞʜʦʛʦ ʢʨʫʧʥʦʛʦ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ 

ʮʠʢʣʘ ʚ ʨʘʥʥʝʤ ʠ ʩʨʝʜʥʝʤ ʪʨʠʘʩʝ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʦʝ 
ʩʥʠʞʝʥʠʝ ʝʝ ʤʘʩʰʪʘʙʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʣʠʟʦʩʪʠ ʚʩrʦʢʦʛʦʨʥʦʡ ʛʫʤʠʜʥʦʡ ʦʙʣʘʩʪʠ 
ʋʨʘʣʘ, ʘ ʟʘʪʝʤ ʠ ʦʙʱʝʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝ-
ʥʠʝ ʘʨʠʜʥʦʩʪʠ. ɺ ʩʨʝʜʥʝʤ ʪʨʠʘʩʝ ʦʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʣʠʰʴ ʚ ʩʝʟʦʥʥʦʩʪʠ ʢʣʠʤʘʪʘ. ʇʦʩʪʝʧʝʥʥʦ ʙʳ-
ʣʠ ʟʘʧʦʣʥʝʥʳ ʚʩʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʠʰʠ ʥʘʟʝʤʥʳʭ ʧʦʟʚʦʥʦʯʥʳʭ, ʠ ʘʨʠʜʥʘʷ ʚʦʣʴʪʮʠʝʚʦï
ʧʣʝʚʨʦʤʝʡʝʚʘʷ ʬʣʦʨʘ ʩʤʝʥʠʣʘʩʴ ʙʦʣʝʝ ʛʫʤʠʜʥʦʡ ʩʮʠʪʦʬʠʣʣʦʚʦʡ. 
ɺ ʩʨʝʜʥʝʤ ʪʨʠʘʩʝ ʟʘʢʦʥʯʠʣʩʷ ʜʣʠʪʝʣʴʥʳʡ ʵʪʘʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʘʩʥʦʮʚʝʪʥʳʭ, ʚ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʠ ʘʨʠʜʥʳʭ, ʩʠʩʪʝʤ. ɿʘʚʝʨʰʠʣʩʷ ʠ ʧʝʨʝʭʦʜʥʳʡ ʵʪʘʧ ʦʪ ʧʘʣʝʦʟʦʷ ʢ ʤʝʟʦʟʦʶ, ʯʝʪʢʦ ʚʳʨʘ-
ʞʝʥʥʳʡ ʩ ʢʦʥʮʘ ʚʷʪʩʢʦʛʦ ʚʨʝʤʝʥʠ ï ʜʦ ʩʝʨʝʜʠʥʳ ʙʫʢʦʙʘʡʩʢʦʛʦ. 

ʄɽɿʆɿʆʁʉʂʆïʂɸʁʅʆɿʆʁʉʂʀʁ ʕʊɸʇ 

ʂ ʥʘʯʘʣʫ ʤʝʟʦïʢʘʡʥʦʟʦʡʩʢʦʛʦ ʵʪʘʧʘ ʋʨʘʣʴʩʢʠʡ ʦʨʦʛʝʥ ʧʨʝʢʨʘʪʠʣ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʝʛʦ 
ʤʝʩʪʦ ʟʘʥʷʣ ʧʝʥʝʧʣʝʥ, ʛʜʝ ʚ ʛʫʤʠʜʥʳʭ ʫʩʣʦʚʠʷʭ ʰʣʦ ʠʥʪʝʥʩʠʚʥʦʝ ʢʦʨʦʦʙʨʘʟʦʚʘʥʠʝ. ɺʦ ʚʪʦʨʦʡ 
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ʧʦʣʦʚʠʥʝ ʩʨʝʜʥʝʪʨʠʘʩʦʚʦʡ ʵʧʦʭʠ ʉʘʣʤʳʰʩʢʘʷ ʚʧʘʜʠʥʘ ʫʪʨʘʪʠʣʘ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʯʝʨʪʳ ʩʚʦʝʛʦ 
ʨʘʟʚʠʪʠʷ. ɺʝʩʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʣʷʥʦʡ ʪʝʢʪʦʥʠʢʠ ʟʘʚʝʨʰʠʣʩʷ ʠʥʪʨʫ-
ʜʠʨʦʚʘʥʠʝʤ ʧʦʨʦʜ ʥʘʜʩʦʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɸʧʠʢʘʣʴʥʳʝ ʯʘʩʪʠ ʩʦʣʷʥʳʭ ʚʘʣʦʚ ʣʠʙʦ ʜʦʩʪʠʛʣʠ 
ʧʦʚʝʨʭʥʦʩʪʠ, ʣʠʙʦ ʦʩʪʘʥʦʚʠʣʠʩʴ ʚʙʣʠʟʠ ʥʝʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʪʚʦʨʝʥʠʷ ʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʨʠ-
ʙʣʠʞʝʥʥʳʭ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʨʫʙʝʞʝ ʜʦʥʛʫʟʩʢʦʛʦ ʠ ʙʫʢʦʙʘʡʩʢʦʛʦ ʚʨʝʤʝʥʠ ʣʝʛʢʦ ʨʘʩʪʚʦʨʠʤʳʭ 
ʧʦʨʦʜ ʢʫʥʛʫʨʘ, ʦʙʨʘʟʦʚʘʣʠʩʴ ʦʙʰʠʨʥʳʝ ʢʘʨʩʪʦʚʳʝ ʚʧʘʜʠʥʳ, ʜʘʚʰʠʝ ʥʘʯʘʣʦ ʦʙʨʘʟʦʚʘʥʠʶ ʩʠʥ-
ʢʣʠʥʘʣʝʡ ʦʩʝʜʘʥʠʷ (çʜʠʟʲʶʥʢʪʠʚʥʳʭ ʤʫʣʴʜè). ʇʦ ʨʘʟʨʝʟʘʤ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʚ ʵʪʠʭ ʩʪʨʫʢʪʫʨʘʭ 
ʧʦʟʜʥʝʪʨʠʘʩʦʚʳʭ, ʶʨʩʢʠʭ ʠ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʣʦʢʘʣʠʟʦʚʘʥʥʦʝ ʦʩʘʜ-
ʢʦʥʘʢʦʧʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʠ ʛʫʤʠʜʥʦʛʦ ʢʣʠʤʘʪʘ. 
ʇʨʦʛʠʙʘʥʠʝ ʜʝʧʨʝʩʩʠʡ ʠ ʥʘʢʦʧʣʝʥʠʝ ʚ ʥʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʩʘʜʢʦʚ ʟʘʢʦʥʯʠʣʦʩʴ ʚ ʢʦʥʮʝ 
ʩʨʝʜʥʝʡ ʶʨʳ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʇʨʝʜʫʨʘʣʴʷ ʚ ʧʦʟʜʥʝʶʨʩʢʦʝ ʚʨʝʤʷ ʧʦʢʨʣrʘʩʴ ʚʦʜʘʤʠ ʤʦʨʩʢʦʛʦ 
ʙʘʩʩʝʡʥʘ. ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʪʨʘʥʩʛʨʝʩʩʠʠ ʤʦʨʷ ʧʨʦʠʩʭʦʜʠʣʠ ʥʘ ʚʳʨʦʚʥʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʖʞʥʦ-
ʛʦ ʋʨʘʣʘ ʠ ʇʨʠʫʨʘʣʴʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʤʝʟʦʟʦʡʩʢʦïʢʘʡʥʦʟʦʡʩʢʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ. ɿʜʝʩʴ 
ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʥʝʙʦʣʴʰʦʛʦ ʧʝʨʝʨʳʚʘ ʚ ʨʘʥʥʝʤ ʤʝʣʫ ʤʝʜʣʝʥʥʦʝ ʦʧʫʩʢʘʥʠʝ ʪʝʨʨʠ-
ʪʦʨʠʠ, ʥʘʯʘʚʰʝʝʩʷ ʚ ʛʦʪʝʨʠʚʩʢʦʝ ʚʨʝʤʷ, ʚʥʦʚʴ ʧʨʠʚʝʣʦ ʢ ʪʨʘʥʩʛʨʝʩʩʠʠ ʤʦʨʷ, ʦʪʩʪʫʧʠʚʰʝʛʦ ʚ 
ʜʘʪʩʢʠʡ ʚʝʢ. 
ʉ ʧʘʣʝʦʮʝʥʦʚʳʤ ʚʨʝʤʝʥʝʤ ʵʧʦʭʦʡ ʩʚʷʟʘʥʦ ʥʘʯʘʣʦ ʧʘʣʝʦʛʝʥʦʚʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ. ʅʝʫʩʪʦʡʯʠ-

ʚʳʡ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ ʧʨʦʩʫʱʝʩʪʚʦʚʘʣ ʚ ʆʨʝʥʙʫʨʛʩʢʦʤ ʇʨʠʫʨʘʣʴʝ ʥʝʜʦʣʛʦ. ɺ ʚʝʨʭʥʝʤ ʵʦʮʝʥʝ 
ʤʦʨʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʦ ʩʚʦʠ ʨʘʟʤʝʨʳ ï ʥʘʯʘʣʩʷ ʨʝʛʨʝʩʩʠʚʥʳʡ ʵʪʘʧ ʝʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʩʦʚʨʝ-
ʤʝʥʥʳʭ ʢʦʥʪʫʨʘʭ ʋʨʘʣʦ-ʀʣʝʢʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʚ ʚʝʨʭʥʝʤ ʵʦʮʝʥʝ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʧʨʠʙʨʝʞʥʦ-
ʤʦʨʩʢʘʷ ʨʘʚʥʠʥʘ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʣʘ ʨʘʟʛʨʫʟʢʘ ʧʨʠʥʦʩʠʤʦʛʦ ʚ ʧʨʠʣʝʛʘʶʱʝʡ ʩʫʰʠ ʦʙʣʦ-
ʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʝʛʦ ʚ ʫʩʣʦʚʠʷʭ ʤʦʨʩʢʦʡ ʧʣʷʞʝʚʦʡ ʟʦʥʳ. ʆʙ 
ʵʪʦʤ ʢʨʘʩʥʦʨʝʯʠʚʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʤʦʥʦʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ, ʭʦʨʦʰʦ ʦʪʩʦʨ-
ʪʠʨʦʚʘʥʥʳʭ ʧʝʩʢʦʚ. ɺ ʦʪʜʝʣʴʥʳʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʨʝʟʢʠʤ ʧʦʜʚʠʞʢʘʤ ʩʢʣʘʜʯʘʪʦʛʦ ʋʨʘʣʘ, ʤʦʨʝ ʧʦʢʠʜʘʣʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʧʨʦʠʩʭʦ-
ʜʠʣʦ ʥʘʢʦʧʣʝʥʠʝ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʩʣʝʜʥʠʝ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʚʠʜʝ 
ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʝʨʣʶʚʠʘʣʴʥʳʭ ʛʣʳʙ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʢʚʘʨʮʠʪʦ-
ʚʠʜʥʳʭ ʧʝʩʯʘʥʠʢʦʚ. 
ɺ ʢʦʥʮʝ ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ, ʚ ʩʚʷʟʠ ʩ ʦʙʱʠʤ ʧʦʜʥʷʪʠʝʤ ʪʝʨʨʠʪʦʨʠʠ, ʤʦʨʝ ʦʢʦʥʯʘʪʝʣʴʥʦ ʨʝ-

ʛʨʝʩʩʠʨʫʝʪ ʠʟ ʝʝ ʧʨʝʜʝʣʦʚ. ɺ ʦʣʠʛʦʮʝʥʝ ʧʦʣʫʯʘʶʪ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʳ ʵʨʦʟʠʠ ʠ ʜʝʥʫ-
ʜʘʮʠʠ. ʆʥʠ ʪʦ ʠ ʩʬʦʨʤʠʨʦʚʘʣʠ ʢ ʥʘʯʘʣʫ ʥʝʦʛʝʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʜʝʥʫʜʘʮʠʦʥʥʫʶ ʨʘʚʥʠʥʫ ʩ ʤʥʦ-
ʛʦʯʠʩʣʝʥʥʳʤʠ ʨʝʢʘʤʠ ʠ ʚʧʘʜʠʥʘʤʠ. ɺ ʤʠʦʮʝʥʦʚʫʶ ʵʧʦʭʫ ʚ ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ ʦʪ ʦʣʠʛʦʮʝʥʘ 
ʢʨʫʧʥʳʭ ʨʝʯʥʳʭ ʜʦʣʠʥʘʭ ʠ ʚʧʘʜʠʥʘʭ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʪʠʧʠʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʩʘʜʢʠ ï ʢʦʩʦ-
ʩʣʦʠʩʪʳʝ ʧʝʩʢʠ, ʛʨʘʚʠʡ ʠ ʛʘʣʝʯʥʠʢʠ. ʊʝʢʩʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʠʭ ʧʦʨʦʜ, ʨʘʟʤʝʨ ʦʙʣʦʤʢʦʚ 
ʦʜʥʦʟʥʘʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʠʭ ʢ ʨʫʩʣʦʚʳʤ ʬʘʮʠʷʤ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʚ ʚʝʨ-
ʭʦʚʴʷʭ ʜʦʣʠʥ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʤʠʦʮʝʥʦʚʫʶ ʵʧʦʭʫ ʨʘʟ-
ʤʳʚʘʣʠʩʴ ʤʦʱʥʳʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʀʤʝʥʥʦ ʦʥʠ ʦʙʦʛʘʪʠʣʠ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, 
ʧʝʨʝʥʦʩʠʤʳʡ ʨʝʢʘʤʠ, ʢʘʦʣʠʥʠʪʦʤ. 
ʅʘ ʛʨʘʥʠʮʝ ʤʠʦʮʝʥʦʚʦʛʦ ʠ ʧʣʠʦʮʝʥʦʚʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ ʧʦʜʥʷʪʠʝ ʪʝʨʨʠʪʦʨʠʠ, 

ʘʤʧʣʠʪʫʜʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʘ 200, ʚʦʟʤʦʞʥʦ, ʠ ʙʦʣʝʝ ʤʝʪʨʦʚ. ʇʨʦʠʟʦʰʝʣ ʦʪʨʳʚ ʦʣʠʛʦʮʝʥï
ʤʠʦʮʝʥʦʚʦʡ ʜʝʥʫʜʘʮʠʦʥʥʦʡ ʨʘʚʥʠʥʳ ʦʪ ʧʨʝʞʥʠʭ ʙʘʟʠʩʦʚ ʵʨʦʟʠʠ. ɺʦʟʥʠʢʣʠ ʥʦʚʳʝ ʫʢʣʦʥʳ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʨʘʚʥʠʥʳ. ɺ ʥʠʞʥʝʤ ʧʣʠʦʮʝʥʝ ʟʘʨʦʜʠʣʘʩʴ ʥʦʚʘʷ ʨʝʯʥʘʷ ʩʝʪʴ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʥʝ 
ʩʚʷʟʘʥʥʘʷ ʩ ʦʣʠʛʦʮʝʥïʤʠʦʮʝʥʦʚʦʡ, ʠ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʦʯʝʥʴ ʥʘʧʦʤʠʥʘʶʱʘʷ ʩʦʚʨʝʤʝʥʥʫʶ. ɺ 
ʩʨʝʜʥʝʧʣʠʦʮʝʥʦʚʦʝ ʚʨʝʤʷ ʧʨʦʠʟʦʰʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʣʠʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 
ʨʘʡʦʥʘ. ɺʳʟʚʘʥʳ ʦʥʠ ʙʳʣʠ ʜʚʫʤʷ ʧʨʠʯʠʥʘʤʠ: ʦʙʱʠʤ ʧʦʜʲʝʤʦʤ ʪʝʨʨʠʪʦʨʠʠ ʠ ʨʝʟʢʠʤ ʧʘʜʝʥʠʝʤ 
ʙʘʟʠʩʘ ʵʨʦʟʠʠ ï ʙʳʩʪʨʦʡ ʨʝʛʨʝʩʩʠʝʡ ʇʦʥʪʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʇʘʣʝʦʨʝʢʠ ʧʨʘ-ʋʨʘʣ, ʧʨʘ-
ʀʣʝʢ, ʧʨʘ-ʋʨʪʘʙʫʨʪʷ ʠ ʧʨʘ-ɹʫʨʪʷ ʥʘʯʘʣʠ ʠʥʪʝʥʩʠʚʥʦ ʚʨʝʟʘʪʴʩʷ, ʦʙʨʘʟʫʷ ʧʝʨʝʫʛʣʫʙʣʝʥʥʳʝ ʜʦ-
ʣʠʥʳ. ʇʨʠʯʝʤ, ʦʥʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʥʠʯʪʦʞʠʣʠ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ 
ʦʩʘʜʢʦʚ ʤʠʦʮʝʥʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʢʨʫʧʥʳʭ ʟʘʧʘʜʠʥʘʭ. 
ʇʦʩʣʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʞʠʟʥʠ ʨʘʡʦʥʘ ʠ ʧʦʥʠʞʝʥʠʷ ʙʘʟʠʩʘ ʵʨʦʟʠʠ ʚ ʢʦʥʮʝ ʩʨʝʜ-

ʥʝʛʦ ʧʣʠʦʮʝʥʘ, ʦʯʝʚʠʜʥʦ, ʥʘʯʘʣʘʩʴ ʘʢʢʫʤʫʣʷʮʠʷ ʦʩʘʜʢʦʚ ʨʫʩʣʦʚʳʭ ʠ ʧʦʡʤʝʥʥʳʭ ʬʘʮʠʡ. ɺ ʘʢʯʘ-
ʛʳʣʴʩʢʦʤ ʚʝʢʝ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚ ʝʛʦ ʩʝʨʝʜʠʥʝ, ʚ ʩʚʷʟʠ ʩ ʦʙʱʠʤ ʧʦʛʨʫʞʝʥʠʝʤ ʨʝʛʠʦʥʘ ʠ ʤʦʥɦʦʡ 
ʪʨʘʥʩʛʨʝʩʩʠʝʡ ʇʦʥʪʦ-ʂʘʩʧʠʷ, ʧʦ ʨʘʥʝʝ ʚʳʨʘʙʦʪʘʥʥʳʤ ʜʦʣʠʥʘʤ ʥʘʯʘʣʘʩʴ ʠʥʛʨʝʩʩʠʷ ʤʦʨʷ. ɺ 
ʫʟʢʠʭ ʜʦʣʠʥʘʭ, ʟʘʧʦʣʥʝʥʥʳʭ ʤʦʨʩʢʠʤʠ ʚʦʜʘʤʠ, ʰʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʩʢʦʚ ʠ ʛʣʠʥ. ʉʫʜʷ ʧʦ 
ʫʩʣʦʚʠʷʤ ʠʭ ʟʘʣʝʛʘʥʠʷ, ʫʨʦʚʝʥʴ ʤʦʨʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʧʦʜʥʠʤʘʣʩʷ ʚʳʰʝ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ 
+180ï+190 ʤ. ɹʦʣʴʰʘʷ ʞʝ ʯʘʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ ʚ ʘʢʯʘʛʳʣʴʩʢʦʤ ʚʝʢʝ ʧʨʝʜʩʪʘʚʣʷʣʘ 
ʩʦʙʦʡ ʩʫʰʫ, ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʢʦʪʦʨʦʡ ʩʥʦʩʠʣʩʷ ʚ ʙʣʠʞʘʡʰʠʝ ʜʦʣʠʥʳ. 
ɺ ʢʦʥʮʝ ʘʢʯʘʛʳʣʘïʥʘʯʘʣʝ ʵʦʧʣʝʡʩʪʦʮʝʥʘ ʧʣʦʱʘʜʴ ʠʩʧʳʪʘʣʘ ʥʦʚʳʡ ʦʙʱʠʡ ʧʦʜʲʝʤ ʠ ʦʢʦʥʯʘ-

ʪʝʣʴʥʦ ʦʩʚʦʙʦʜʠʣʘʩɹ ʦʪ ʤʦʨʩʢʠʭ ʚʦʜ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʤʦʨʩʢʦʡ ʨʘʚʥʠʥʳ ʧʦ-
ʚ̫ʠʣʠʩʴ ʤʝʣʢʠʝ ʧʨʝʩʥʦʚʦʜʥʳʝ ʦʟʝʨʘ, ʩʦʝʜʠʥʷʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʩʣʘʙʦ ʧʨʦʪʦʯʝʥʥʳʤʠ ʚʦʜʘ-
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ʤʠ. ɺ ʩʝʨʝʜʠʥʝ ʵʦʧʣʝʡʩʪʦʮʝʥʘ ʫʩʠʣʠʚʘʣʠʩʴ ʧʨʦʮʝʩʩʳ ʵʨʦʟʠʠ ʠ ʜʝʥʫʜʘʮʠʠ. ɺ ʵʪʦ ʚʨʝʤʷ ʟʘʨʦʜʠ-
ʣʘʩʴ ʥʦʚʘʷ ʛʠʜʨʦʩʝʪʴ. ʇʨʦʠʟʦʰʝʣ ʨʘʟʤʳʚ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ ʘʢʯʘʛʳʣʴʩʢʠʭ ʜʦʣʠʥ, ʦʙʨʘʟʦʚʘʣʠʩʴ 
ʥʦʚʳʝ ʜʦʣʠʥʳ ʩ ʧʦʣʦʛʠʤʠ ʙʦʨʪʘʤʠ ʠ ʤʝʣʢʠʤʠ ʧʨʠʪʦʢʘʤʠ, ʛʣʫʙʦʢʦ ʚʨʝʟʘʥʥʳʤʠ ʚ ʤʝʟʦʟʦʡʩʢʠʝ 
ʧʦʨʦʜʳ. ɼʦʣʠʥʘ ʘʧʰʝʨʦʥʩʢʠʭ ʜʦʣʠʥ ʧʨʘ-ʨʝʢ ɹʫʨʪʠ ʠ ʋʨʪʘʙʫʨʪʠ ʠ ʠʭ ʧʨʠʪʦʢʦʚ ʨʘʩʧʦʣʘʛʘʣʠʩʴ 
ʧʨʠʤʝʨʥʦ ʥʘ 50 ʤʝʪʨʦʚ ʥʠʞʝ ʣʦʞʘ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʣʠʥ, ʥʦ ʦʥʠ ʥʠʛʜʝ ʥʝ ʜʦʩʪʠʛʣʠ ʧʦʜʦʰʚʳ 
ʘʢʯʘʛʳʣʴʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʂʦʥʝʮ ʵʦʧʣʝʡʩʪʦʮʝʥʘ ʚʨʝʤʝʥʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʩʤʝʥʦʡ ʚʦʩʭʦʜʷ-
ʱʠʭ ʜʚʠʞʝʥʠʡ ʥʠʩʭʦʜʷʱʠʤʠ. ɺ ʚʳʨʘʙʦʪʘʥʥʳʭ ʨʘʥʝʝ ʜʦʣʠʥʘʭ ʥʘʯʘʣʠ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴʩʷ ʢʦʥʪʠ-
ʥʝʥʪʘʣʴʥʳʝ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʦʩʘʜʢʠ. ɸʢʯʘʛʳʣʴʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʩʪʘʣʠ ʧʦʛʨʝʙʝʥʥʳʤʠ. 
ʏʝʪʚʝʨʪʠʯʥʳʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʝʦʜʥʦʢʨʘʪʥʳʭ ʧʨʝʨʳʚʠʩʪʳʭ ʧʦʜʥʷ-

ʪʠʡ ʥʘʜ ʵʪʘʧʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʢʦʷ. ʕʪʠ ʧʦʜʥʷʪʠʷ ʧʨʠʚʝʣʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 
ʧʨʦʬʠʣʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʣʠʥ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʥʠʭ ʢʦʤʧʣʝʢʩʘ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ. 
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ɻɽʆʄʆʈʌʆʃʆɻʀʗ 
 
 
ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʭʚʘʪʳʚʘʝʪ ʋʨʘʣʦ-ʉʘʢʤʘʨʩʢʠʡ ʨʘʡʦʥ ʇʨʝʜʫʨʘʣʴ-

ʩʢʦʡ ʉʌʮʆ ʠ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʖʞʥʦ-
ɻʦʨʥʦʫʨʘʣʴʩʢʦʤʫ ʨʘʡʦʥʫ ʋʨʘʣʴʩʢʦʡ ʉʌʮɿ. ɺ ʦʨʦʛʨʘʬʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʦʡ 
ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦʟʚʳʰʝʥʥʦʡ ʜʝʥʫʜʘʮʠʦʥʥʦʡ ʨʘʚʥʠʥʦʡ ʇʨʝʜʫʨʘʣʴʷ ʠ ʤʝʥʴʰʘʷ ï ʥʠʟ-
ʢʦʛʦʨʥʦʡ ʯʘʩʪʴʶ ʦʩʪʘʪʦʯʥʳʭ ʛʦʨ ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʋʨʘʣʘ, ʚʭʦʜʷʱʠʭ ʚ ʟʦʥʫ ʢʨʷʞʘ ʋʨʘʣʴʩʢʦʛʦ 
ʛʦʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ. ɼʝʥʫʜʘʮʠʦʥʥʘʷ ʚʦʟʚʳʰʝʥʥʘʷ ʨʘʚʥʠʥʘ ʇʨʝʜʫʨʘʣʴʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳ-
ʨʦʚʥʝʥʥʳʤʠ ʤʝʞʜʫʨʝʯʴʷʤʠ ʠ ʧʦʣʦʛʠʤʠ ʩʢʣʦʥʘʤʠ ʩ ʥʝʚʳʩʦʢʠʤʠ ʦʩʪʘʥʮʦʚʳʤʠ ʛʨʷʜʘʤʠ, ʘ ʨʝʣʴ-
ʝʬ ʟʦʥʳ ʢʨʷʞʘ ʋʨʘʣʘ ʠʤʝʝʪ ʦʙʣʠʢ ʛʨʷʜʦʚʳʭ ʥʠʟʢʦʛʦʨʠʡ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ 
ʪʝʨʨʠʪʦʨʠʠ ʢʦʣʝʙʣʶʪʩʷ ʚ ʩʨʝʜʥʝʤ ʦʪ 100 ʜʦ 400 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 
ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʧʨʠʥʘʜʣʝʞʠʪ ʙʘʩʩʝʡʥʫ ʨʝʢʠ ʋʨʘʣ, ʩ ʝʛʦ ʧʨʠʪʦʢʘʤʠ ʋʨʪʘ-ɹʫʨʪʷ, 

ʀʣʝʢ, ɹʫʨʪʷ, ɹʫʨʣʳ. 
ʇʦ ʤʦʨʬʦʣʦʛʠʠ, ʩʪʝʧʝʥʠ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ, ʛʝʥʝʟʠʩʫ ʠ ʜʨʫʛʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʣʠʩʪʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʨʝʣʴʝʬʘ: ʜʝʥʫʜʘʮʠʦʥʥʫʶ, ʘʢʢʫʤʫʣʷ-
ʪʠʚʥʫʶ ʠ ʪʝʭʥʦʛʝʥʥʫʶ. ʂ ʜʝʥʫʜʘʮʠʦʥʥʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʧʷʪʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʨʝʣʴʝʬʘ ï 
ʜʝʥʫʜʘʮʠʦʥʥʳʡ ʢʦʥʩʪʨʫʢʪʫʨʥʳʡ, ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʣʠʪʦʤʦʨʬʥʦʡ ʧʨʝʧʘʨʠʨʦʚʢʠ 
ʩʣʦʞʥʦ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ʠ ʤʦʥʦʢʣʠʥʘʣʴʥʦ ʟʘʣʝʛʘʶʱʠʭ ʧʣʘʩʪʦʚ, ʢʦʤʧʣʝʢʩʥʦʡ ʜʝʥʫʜʘ-
ʮʠʠ, ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʡ ʠ ʧʣʦʩʢʦʩʪʥʦʛʦ ʩʤʳʚʘ. ɸʢʢʫʤʫʣʷʪʠʚʥʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʨʝʯ-
ʥʳʝ ʪʝʨʨʘʩʳ ʠ ʨʘʚʥʠʥʳ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ. ʊʝʭʥʦʛʝʥʥʘʷ ʛʨʫʧʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʭʥʦʛʝʥʥʳʤ 
ʘʢʢʫʤʫʣʷʪʠʚʥʳʤ ʪʠʧʦʤ. 

ɼɽʅʋɼɸʎʀʆʅʅɸʗ ɻʈʋʇʇɸ 

ɼʝʥʫʜʘʮʠʦʥʥʳʡ ʢʦʥʩʪʨʫʢʪʫʨʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʪʠʧ ʦʣʠʛʦʮʝʥïʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʦʙʨʘ-
ʟʦʚʘʚʰʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʣʠʪʦʤʦʨʬʥʦʡ ʧʨʝʧʘʨʠʨʦʚʢʠ ʩʣʦʞʥʦ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ʧʘʣʝʦ-
ʟʦʡʩʢʦʛʦ ʠ ʤʝʟʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʖʞʥʦ-ɻʦʨʥʦʫʨʘʣʴʩʢʦʤ ʨʘʡʦʥʝ ʋʨʘʣʴʩʢʦʡ ʉʌʮɿ (1) ʠ ʤʦ-
ʥʦʢʣʠʥʘʣʴʥʦ ʟʘʣʝʛʘʶʱʠʭ ʧʣʘʩʪʦʚ ʠ ʧʣʠʢʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʠ 
ʤʝʟʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʋʨʘʣʦ-ʉʘʢʤʘʨʩʢʦʤ ʨʘʡʦʥʝ ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʉʌʮʆ (2). 
ɼʣʷ ʧʝʨʚʦʛʦ ʪʠʧʘ ʨʝʣʴʝʬʘ ʭʘʨʘʢʪʝʨʥʘ ʩʠʩʪʝʤʘ ʫʟʢʠʭ ʣʠʥʝʡʥʦ-ʛʨʷʜʦʚʳʭ ʭʨʝʙʪʦʚ, ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʳʭ ʚ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ. ʆʩʝʚʳʝ ʯʘ-
ʩʪʠ ʵʪʠʭ ʭʨʝʙʪʦʚ ʦʙʳʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʳʭʦʜʘʤ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠ-
ʚʳʭ ʢ ʧʨʦʮʝʩʩʘʤ ʜʝʥʫʜʘʮʠʠ ʧʦʨʦʜ: ʠʟʚʝʩʪʥʷʢʦʚ, ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʤʦʱʥʳʭ ʧʘʯʝʢ ʧʣʦʪʥʳʭ ʧʝʩʯʘ-
ʥʠʢʦʚ. ʏʘʩʪʦ ʧʨʠ ʮʝʥʪʨʠʢʣʠʥʘʣʴʥʦʤ ʠʣʠ ʧʝʨʠʢʣʠʥʘʣʴʥʦʤ ʟʘʤʳʢʘʥʠʠ ʵʪʠʭ ʩʣʦʝʚ, ʭʨʝʙʪʳ ʪʘʢʞʝ 
ʟʘʤʳʢʘʶʪʩʷ, ʦʙʨʘʟʫʷ ʵʣʣʠʧʩʦʚʠʜʥʳʝ ʛʨʷʜʳ. ʍʨʝʙʪʳ ʫʟʢʠʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʳʧʫʢʣʳʝ ʩ ʤʥʦ-
ʛʦʯʠʩʣʝʥʥʳʤʠ ʜʝʥʫʜʘʮʠʦʥʥʳʤʠ ʦʩʪʘʥʮʘʤʠ. ʉʢʣʦʥʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢʨʫʪʳʝ, ʨʘʟʥʦʦʙ-
ʨʘʟʥʳʝ ʧʦ ʬʦʨʤʝ, ʠʥʦʛʜʘ ʩʪʫʧʝʥʯʘʪʳʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʣʠʪʦʣʦʛʠʝʡ ʧʦʨʦʜ. ʀʭ ʨʘʟʜʝʣʷʶʪ ʫʟʢʠʝ 
ʠ ʛʣʫʙʦʢʠʝ ʤʝʞʛʦʨʥʳʝ ʧʦʥʠʞʝʥʠʷ, ʯʘʩʪʦ ʟʘʥʷʪʳʝ ʨʝʯʥʳʤʠ ʜʦʣʠʥʘʤʠ. ʕʨʦʟʠʦʥʥʳʝ ʬʦʨʤʳ, ʨʘʩ-
ʩʝʢʘʶɦ ʠʝ ʩʢʣʦʥʳ ʭʨʝʙʪʦʚ, ʩʚʷʟʘʥʳ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʛʜʝ ʙʝʨʫʪ ʥʘʯʘʣʦ ʜʦʣʠʥʳ ʩ 
ʧʦʩʪʦʷʥʥʳʤ ʚʦʜʦʪʦʢʦʤ. ɸʤʧʣʠʪʫʜʘ ʨʝʣʴʝʬʘ ʚ ʧʨʝʜʝʣʘʭ ʥʠʟʢʠʭ ʛʦʨ ʜʦʩʪʠʛʘʝʪ 100ï150 ʤ. ɸʙʩʦ-
ʣʶʪʥʳʝ ʚʳʩʦʪʳ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 200 ʜʦ 370 ʤ ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʧʦʥʠʞʝʥʠʶ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩ ʩʝ-
ʚʝʨʘ ʥʘ ʶʛ. ɸʤʧʣʠʪʫʜʳ ʛʨʷʜ ʧʦ ʚʳʩʦʪʝ ʠ ʰʠʨʦʪʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦ-
ʩʪʝʡ ʫʩʪʦʡʯʠʚʳʭ ʢ ʚʳʚʝʪʨʠʚʘʥʠʶ ʧʦʨʦʜ. ɺʩʝ ʛʨʷʜʳ ʯʝʪʢʦ ʜʝʰʠʬʨʠʨʫʶʪʩʷ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ 
ʠ ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʪʦʧʦʧʣʘʥʰʝʪʘʭ. ʅʠʟʢʦʛʦʨʴʝ, ʟʘʥʠʤʘʶʱʝʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʧʣʦʱʘʜʠ, 
ʦʪʜʝʣʝʥʦ ʦʪ ʉʘʣʤʳʰʩʢʦʡ ʚʧʘʜʠʥʳ ʇʨʝʜʫʨʘʣʴʷ ʨʝʟʢʠʤ ʩʪʨʫʢʪʫʨʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʤ ʫʩʪʫʧʦʤ, 
ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤ ʚ ʨʝʣʴʝʬʝ. 
ɺʪʦʨʦʡ ʪʠʧ ʨʝʣʴʝʬʘ, ʪʘʢʞʝ ʣʠʥʝʡʥʦ-ʛʨʷʜʦʚʳʡ, ʟʘʥʠʤʘʝʪ ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʚ ʧʨʝʜʝʣʘʭ ʋʨʘ-

ʣʦ-ʉʘʢʤʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʉʌʮʆ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʧʨʝʧʘʨʠʨʦʚʘʥʥʳʝ ʢʨʳ-
ʣʴʷ ʩʪʨʫʢʪʫʨ, ʩʣʦʞʝʥʥʳʝ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʜʝʥʫʜʘʮʠʠ ʧʦʨʦʜʘʤʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʠʭ 
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ʯʝʪʢʦ ʚʳʜʝʣʷʶʱʠʭʩʷ ʥʘ ʬʦʥʝ ʭʦʣʤʠʩʪʦʡ ʨʘʚʥʠʥʳ ʇʨʝʜʫʨʘʣʴʷ ʛʨʷʜ ʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʭ 
ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʩʪʠʨʘʥʠʶ ʩʣʦʝʚ. 
ʇʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ, ʙʣʠʟʢʠʝ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ, ʩʦʟʜʘʥʥʳʝ ʢʦʤʧʣʝʢʩʥʦʡ ʜʝʥʫʜʘʮʠʝʡ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥïʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʣʠʢʪʳ ʦʣʠʛʦʮʝʥʦʚʦʡ ʧʦʚʝʨʭʥʦ-
ʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʧʘʣʝʦʟʦʡʩʢʠʭ ʠ ʤʝʟʦʟʦʡʩʢʠʭ ʧʦʨʦʜʘʭ (3). 
ɼʘʥʥʳʡ ʪʠʧ ʨʝʣʴʝʬʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʧʨʝʜʝʣʘʭ ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʟʘʥʠʤʘʝʪ 

ʚʳʩʦʢʠʝ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʝ ʦʪʤʝʪʢʠ 280ï300 ʤ, ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʘʷʩʴ ʫʩʪʫʧʘʤʠ, ʧʣʦʩʢʠʤʠ ʧʦ-
ʚʝʨʭʥʦʩʪʷʤʠ ʩ ʵʨʦʟʠʦʥʥʳʤʠ ʦʩʪʘʥʮʘʤʠ. ʇʦʚʝʨʭʥʦʩʪʠ ʩʨʝʟʘʶʪ ʧʦʜ ʦʜʠʥ ʫʨʦʚʝʥʴ ʨʘʟʥʦʚʦʟʨʘʩʪ-
ʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʨʦʜ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʚʥʠʥʳ ʥʝʨʝʜʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʛʘʣʴʢʘ 
ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
ʕʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʩʢʣʦʥʳ, ʧʝʨʝʨʘʙʦʪʘʥʥʳʝ ʩʢʣʦʥʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʩʬʦʨʤʠʨʦʚʘʥ-

ʥʳʝ ʥʘ ʧʘʣʝʦʟʦʡʩʢʠʭ ʠ ʤʝʟʦʟʦʡʩʢʠʭ ʧʦʨʦʜʘʭ, ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (4). 
ɿʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʚ ʩʚʷʟʠ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʩʝʪʴʶ ʨʝʢ ʠ ʚʨʝʤʝʥʥʳʭ 

ʚʦʜʦʪʦʢʦʚ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʧʦ ʧʣʦʱʘʜʷʤ ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪʘʭ ʦʪ 200 ʜʦ 280 ʤ. 
ʌʦʨʤʘ ʩʢʣʦʥʦʚ ʨʘʟʣʠʯʥʘ ï ʚʦʛʥʫʪʘʷ, ʧʨʷʤʘʷ, ʠʥʦʛʜʘ ʧʣʦʩʢʦ-ʚʳʧʫʢʣʘʷ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʨʦʟʠʦʥʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ. ʕʨʦʟʠʦʥʥʳʝ ʬʦʨʤʳ ʨʘʟʥʦʦʙʨʘʟʥʳ: ʵʪʦ ʜʦʣʠʥʳ ʨʝʢ, 
ʦʚʨʘʛʠ, ʙʘʣʢʠ, ʧʨʦʤʦʠʥʳ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʦʩʪʘʥʮʳ. 
ɼʝʥʫʜʘʮʠʦʥʥʳʝ ʩʢʣʦʥʳ, ʩʦʟʜʘʥʥʳʝ ʧʣʦʩʢʦʩʪʥʳʤ ʩʤʳʚʦʤ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʧʦʨʦʜʘʭ ʧʘ-

ʣʝʦʟʦʡʩʢʦʛʦ ʠ ʤʝʟʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʝʦʧʣʝʡʩʪʦʮʝʥïʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (5). ʉʢʣʦʥʳ ʧʨʠ-
ʫʨʦʯʝʥʳ ʢ ʚʦʟʚʳʰʝʥʥʳʤ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ ʚʦʜʦʨʘʟʜʝʣʦʚ, ʟʘʥʠʤʘʷ ʥʘʠʙʦʣʝʝ 
ʚʳʩʦʢʠʝ ʦʪʤʝʪʢʠ ʨʝʣʴʝʬʘ ï 300ï360 ʤ. 

ɸʂʂʋʄʋʃʗʊʀɺʅɸʗ ɻʈʋʇʇɸ 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʝʪ ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʘʣʣʶʚʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʨʝʢ 
ʀʣʝʢ, ɹʫʨʪʷ, ʋʨʪʘ-ɹʫʨʪʷ, ɹʫʨʣʳ ʠ ʠʭ ʧʨʠʪʦʢʦʚ ʠ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʘʷ ʨʘʚʥʠʥʘ ʵʦʧʣʝʡʩʪʦʮʝʥʦ-
ʚʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʥʝ ʩʦʚʩʝʤ ʥʝʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ï ʛʦʣʦʮʝʥʦʚʘʷ ʦʟʝʨʥʘʷ ʨʘʚʥʠʥʘ. 
ʇʦʡʤʘ ʠ ʜʥʠʱʘ ʜʦʣʠʥ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (6) ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʀʣʝʢ ʠ ʋʨ-

ʪʘ-ɹʫʨʪʷ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʤʝʣʢʠʭ ʨʝʢ. ʐʠʨʠʥʘ ʧʦʡʤ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 30 ʜʦ 1 000 ʤ, ʨʘʩʰʠʨʷʷʩʴ ʜʦ 
2 ʢʤ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʋʨʪʘ-ɹʫʨʪʷ ʠ ʜʦ 4 ʢʤ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʀʣʝʢ. ɺ ʜʦʣʠʥʝ ʨʝʢʠ ʀʣʝʢ ʚʳʜʝʣʷʝʪʩʷ 
ʜʚʘ ʫʨʦʚʥʷ ʧʦʡʤʳ. ɼʦʣʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʤʝʘʥʜʨ, ʥʝʙʦʣʴʰʠʭ ʦʩʪʨʦʚʦʚ, ʢʦʩ. ʇʦ-
ʚʝʨʭʥʦʩʪʴ ʧʦʡʤ ʥʝʨʦʚʥʘʷ, ʫʯʘʩʪʢʘʤʠ ʟʘʙʦʣʦʯʝʥʥʘʷ, ʚʩʪʨʝʯʘʶʪʩʷ ʤʝʣʢʠʝ ʧʝʨʝʩʳʭʘʶʱʠʝ ʦʟʝʨʘ. 
ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʝʝ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʢʣʦʥʘ ʨʫʩʝʣ. ʆʪʥʦʩʠʪʝʣʴ-
ʥʘʷ ʚʳʩʦʪʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʫʨʝʟʘ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 1,0ï1,5 ʤ. 
ʇʝʨʚʘʷ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ ʠ ʧʦʡʤʘ ʧʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥïʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (7) 

ʚʳʜʝʣʷʶʪʩʷ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ɹʫʨʪʷ ʠ ɹʫʨʣʳ ʢʘʢ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ, ʛʜʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʯʝʪʢʦ ʥʝ ʚʳʜʝ-
ʣʷʶʪʩʷ ʠʣʠ ʛʜʝ ʠʭ ʨʘʟʜʝʣʴʥʳʡ ʧʦʢʘʟ ʚ ʤʘʩʰʪʘʙʝ ʢʘʨʪʳ ʥʝʚʦʟʤʦʞʝʥ. ʇʦʚʝʨʭʥʦʩʪʴ ʜʘʥʥʦʛʦ ʨʝʣʴ-
ʝʬʘ ʦʪʣʠʯʘʝʪʩʷ ʩʣʦʞʥʳʤ ʩʪʨʦʝʥʠʝʤ, ʩ ʤʥʦʞʝʩʪʚʦʤ ʤʝʣʢʠʭ ʙʦʣʦʪ ʠ ʦʟʝʨ, ʧʝʨʝʩʳʭʘʶʱʠʭ ʣʝʪʦʤ. 
ʇʝʨʚʘʷ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ ʧʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (8) ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ ʚʳ-

ʜʝʣʷʝʪʩʷ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʀʣʝʢ, ʋʨʪʘ-ɹʫʨʪʷ, ɹʫʨʪʷ. ʆʥʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʣʦʩʦʡ ʧʦ 
ʜʦʣʠʥʘʤ ʵʪʠʭ ʨʝʢ. ʆʪʣʠʯʘʝʪʩʷ ʦʪ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʣʠʯʠʝʤ ʤʥʦʞʝʩʪʚʘ ʧʨʦʤʦʠʥ, 
ʧʨʠʨʫʩʣʦʚʳʭ ʚʘʣʦʚ, ʙʦʣʦʪ ʠ ʦʟʝʨ. ʆʪ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʡʤʳ ʦʪʜʝʣʝʥʘ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤ ʫʩʪʫ-
ʧʦʤ. ɺʳʩʦʪʘ ʫʩʪʫʧʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 3 ʤ. ɸʙʩʦʣʶʪʥʘʷ ʦʪʤʝʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʨʨʘʩʳ ʧʦʜʥʠʤʘʝʪʩʷ 
ʜʦ ʦʪʤʝʪʦʢ 210 ʤ. 
ɺʪʦʨʘʷ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ ʧʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (9) ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʪ-

ʜʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ  ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʀʣʝʢ, ʋʨʪʘ-ɹʫʨʪʷ, ɹʫʨʪʷ ʠ ʠʭ ʧʨʠʪʦʢʦʚ. ʇʦʚʝʨʭʥʦʩʪʴ ʪʝʨ-
ʨʘʩʳ ʧʣʦʩʢʘʷ, ʨʦʚʥʘʷ, ʦʩʣʦʞʥʝʥʘ ʥʝʛʣʫʙʦʢʠʤʠ ʧʨʦʤʦʠʥʘʤʠ ʠ ʧʝʨʝʩʳʭʘʶʱʠʤʠ ʩʪʘʨʠʮʘʤʠ. ɸʙ-
ʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ ʝʝ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʦʜʦʪʦ-
ʢʘʤ ʩʦʚʨʝʤʝʥʥʦʡ ʛʠʜʨʦʩʝʪʠ. ɺ ʜʦʣʠʥʝ ʨ. ʋʨʪʘ-ɹʫʨʪʷ ʦʥʠ ʜʦʩʪʠʛʘʶʪ 165 ʤ, ʘ ʧʦ ʝʝ ʧʨʠʪʦʢʫ 
ʨ. ʂʫʢʯʫʥʘʢʫ ï ʜʦ 185 ʤ. ʆʪ ʙʦʣʝʝ ʤʦʣʦʜʦʡ ʠ ʙʦʣʝʝ ʜʨʝʚʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʥʘ ʦʪʜʝʣʝʥʘ ʯʝʪʢʦ 
ʚʳʨʘʞʝʥʥʳʤ ʚ ʨʝʣʴʝʬʝ ʫʩʪʫʧʦʤ. ɺʩrʦʪʘ ʫʩʪʫʧʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 3 ʤ. 
ʊʨʝʪʴʷ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (10) ʧʨʦʩʣʝʞʝʥʘ ʧʦ 

ʦʙʦʠʤ ʙʝʨʝʛʘʤ ʨ. ʋʨʪʘ-ɹʫʨʪʷ. ʐʠʨʠʥʘ ʪʝʨʨʘʩʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,5 ʜʦ 1,5 ʢʤ. ʇʦʚʝʨʭʥʦʩʪʴ ʪʝʨʨʘ-
ʩʳ ʨʦʚʥʘʷ, ʧʣʦʩʢʘʷ, ʩʣʘʙʦ ʥʘʢʣʦʥʝʥʘ ʚ ʩʪʦʨʦʥʫ ʨʫʩʣʘ ʨʝʢʠ. ʅʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʤʝʯʘʶʪʩʷ ʤʝʣ-
ʢʠʝ ʧʨʦʤʦʠʥʳ ʠ ʦʚʨʘʛʠ. ɸʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʩʪʠʛʘʶʪ 170 ʤ. ɺʳʩʦʪʘ ʫʩʪʫʧʘ 3ï
5 ʤ, ʘ ʚ ʤʝʩʪʘʭ ʦʙʨʳʚʘ ʝʝ ʢ ʨʫʩʣʫ ʨʝʢʠ ï 6ï8 ʤ. 
ʆʟʝʨʥʘʷ ʨʘʚʥʠʥʘ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (11) ʚʳʜʝʣʝʥʘ ʥʘ ʢʘʨʪʝ ʜʦʚʦʣʴʥʦ ʤʘʣʦʯʠʩʣʝʥʥʳʤʠ ʠ 

ʤʝʣʢʠʤʠ ʧʦ ʧʣʦʱʘʜʠ ʦʩʪʨʦʚʢʘʤʠ. ʆʥʘ ʦʙʨʘʟʫʝʪʩʷ ʚ ʙʝʩʩʪʦʯʥʳʭ ʙʣʶʜʮʝʦʦʙʨʘʟʥʳʭ ʢʦʪʣʦʚʠʥʘʭ 
ʠ ʟʘʧʘʜʠʥʘʭ, ʚʝʨʦʷʪʥʦ, ʩʫʬʬʦʟʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʀʩʪʦʯʥʠʢʦʤ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʦʚ ʷʚʣʷ-
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ʶʪʩʷ ʠ ʵʣʶʚʠʘʣʴʥʳʝ ʠ ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʟʘʣʝʛʘʶʱʠʝ ʥʘ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ ʢʦʪʣʦʚʠʥ. 
ʆʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʘʷ ʨʘʚʥʠʥʘ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (12) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʠʩʩʣʝʜʫʝ-

ʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʰʠʨʦʢʠʤʠ ʧʣʦʱʘʜʷʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʟʘʧʦʣʥʷʷ ʜʨʝʚʥʠʝ ʧʘʣʝʦʜʦʣʠʥʳ, 
ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʚʧʘʜʘʝʪ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʜʦʣʠʥʘʤʠ ʠ ʠʭ ʩʢʣʦʥʘʤʠ ʦʩʥʦʚ-
ʥʳʭ ʚʦʜʥʳʭ ʘʨʪʝʨʠʡ ʤʝʩʪʥʦʡ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʨʘʚ-
ʥʠʥʳ ʜʦʩʪʠʛʘʶʪ 280 ʤ, ʤʠʥʠʤʘʣʴʥʳʝ ï 150 ʤ. ɹʦʣʴʰʦʡ ʨʘʟʤʘʭ ʢʦʣʝʙʘʥʠʷ ʦʪʤʝʪʦʢ ʛʦʚʦʨʠʪ ʦ 
ʥʝʦʜʥʦʢʨʘʪʥʦʤ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʧʦʜʥʷʪʠʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʣʝ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʅʘʙʣʶʜʘʝʪʩʷ 
ʦʙʱʝʝ ʧʦʥʠʞʝʥʠʝ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʶʛʦ-ʟʘʧʘʜ. ʉʢʣʦʥʳ ʨʘʚʥʠʥʳ ʧʨʷʤʳʝ, ʚʳʧʫʢʣʳʝ ʠ ʨʝʞʝ 
ʚʦʛʥʫʪʳʝ. ʇʦʚʝʨʭʥʦʩʪʴ ʨʘʚʥʠʥʳ ʠʟʨʝʟʘʥʘ ʩʝʪʴʶ ʤʝʣʢʠʭ ʨʝʯʥʳʭ ʜʦʣʠʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 
ʥʝʟʥʘʯʠʪʝʣʥɹʳʤ ʫʢʣʦʥʦʤ ʪʘʣʴʚʝʛʦʚ. ʄʝʣʢʠʝ ʜʦʣʠʥʳ, ʦʙʳʯʥʦ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷʪ ʚ ʰʠʨʦʢʠʝ 
ʙʘʣʢʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʤʝʥʷʶʪʩʷ ʝʜʚʘ ʟʘʤʝʪʥʳʤʠ ʣʦʞʙʠʥʘʤʠ ʩʪʦʢʘ. ɺʩʝ ʜʦʣʠʥʳ ʚʪr̫ -
ʥʫʪʳʝ ʚ ʰʠʨʦʪʥʦʤ ʠʣʠ ʚ ʩʫʙʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠʤʝʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʨʫʪʦʡ ʩʝʚʝʨʥʳʡ 
ʙʦʨʪ. 

ʊɽʍʅʆɻɽʅʅɸʗ ɻʈʋʇʇɸ 

ʊʝʭʥʦʛʝʥʥʳʡ ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʨʝʣʴʝʬ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (13) ʧʨʝʜʩʪʘʚʣʝʥ ʠʩʢʫʩʩʪʚʝʥ-
ʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ: ʦʪʚʘʣʳ, ʚʩʢʨʳʰʠ ʢʘʨʴʝʨʦʚ, ʧʦʢʨʳʪʠʷ ʜʦʨʦʛ ʠ ʫʣʠʮ ʩʝʣ ʠ ʛʦʨʦʜʦʚ ʩ ʧʨʠ-
ʣʝʞʘʱʠʤʠ ʩʚʘʣʢʘʤʠ, ʥʘʩʳʧʠ ʞʝʣʝʟʥʳʭ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʜʘʤʙʳ ʠ ʧʣʦʪʠʥʳ. ʅʘ ʠʩʩʣʝʜʫ-
ʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʤʘʩʰʪʘʙʝ ʢʘʨʪʳ ʜʘʥʥʳʡ ʪʠʧ ʨʝʣʴʝʬʘ ʦʪʦʙʨʘʞʝʥ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʣʦ-
ʱʘʜʷʤʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʌʆʈʄʓ ʈɽʃʔɽʌɸ 

ɼʝʥʫʜʘʮʠʦʥʥʳʝ ʦʩʪʘʥʮʳ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ, ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʩʢʣʦʥʘʭ ʠ ʜʦʣʠʥʘʭ, 
ʩʣʦʞʝʥʥʳʝ ʧʦʨʦʜʘʤʠ, ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʜʝʥʫʜʘʮʠʠ. ʌʦʨʤʘ ʠ ʨʘʟʤʝʨʳ ʦʩʪʘʥʮʦʚ ʩʘʤʳʝ 
ʨʘʟʣʠʯʥʳʝ. ɺʳʩʦʪʘ ʠʭ ï 1ï3 ʤ, ʨʝʞʝ 4ï5 ʤ. ʕʪʠ ʤʠʢʨʦʬʦʨʤʳ ʨʝʣʴʝʬʘ ʢʦʥʪʨʦʣʠʨʫʶʪ ʙʣʠʟʦʩʪʴ 
ʚʳʭʦʜʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. 
ʆʚʨʘʛʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʢʣʦʥʘʤ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʣʠʥ ʠ ʨʝʯʥʳʤ ʪʝʨʨʘʩʘʤ. ʉʢʣʦʥʳ ʠʭ ʢʨʫʪʳʝ, 

ʥʝʨʝʜʢʦ ʦʙʨʳʚʠʩʪʳʝ, ʛʣʫʙʦʢʦ ʚʨʝʟʘʥʥʳʝ. ʏʘʱʝ ʚʩʝʛʦ, ʦʚʨʘʛʠ ʠ ʙʘʣʢʠ ʢʦʨʪrʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ 
ʙʝʟ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʭ ʪʘʣʴʚʝʛʦʚ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʩʩʠʤʝʪʨʠʯʥʳʝ. 
ʇʨʦʩʘʜʦʯʥʳʝ ʬʦʨʤʳ ï ʩʫʬʬʦʟʠʦʥʥʳʝ ʠ ʢʘʨʩʪʦʚʳʝ ï ʨʘʟʚʠʪʳ ʣʦʢʘʣʴʥʦ. ʉʫʬʬʦʟʠʦʥʥʳʝ 

ʬʦʨʤʳ (ʟʘʧʘʜʠʥʳ, ʙʣʶʜʮʘ ʠ ʥʝʙʦʣʴʰʠʝ ʚʦʨʦʥʢʠ) ʪʷʛʦʪʝʶʪ ʢ ʟʦʥʝ ʨʘʟʚʠʪʠʷ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠ-
ʥʠʩʪʳʭ ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ. ʆʙʨʘʟʦʚʘʥʠʝ ʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ ʩʚʷʟʘʥʦ ʩ ʚʳʭʦʜʘʤʠ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʴ ʛʠʧʩʦʚ ʠ ʘʥʛʠʜʨʠʪʦʚ ʧʝʨʤʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚʜʦʣʴ 
ʦʢʨʘʠʥʥʦʡ ʯʘʩʪʠ ʥʠʟʢʠʭ ʛʦʨ. 

ʀʉʊʆʈʀʗ ʈɸɿɺʀʊʀʗ ʈɽʃʔɽʌɸ 

ʅʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʋʨʘʣʦ-ʉʘʢʤʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠ-
ʩʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʥʮʫ ʧʘʣʝʦʛʝʥʘ, ʢʦʛʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʦʚʝʡʰʠʭ ʧʦʜʥʷʪʠʡ ʪʦʣʴʢʦ ʯʪʦ ʦʙʨʘʟʦʚʘʚ-
ʰʘʷʩʷ ʵʦʮʝʥʦʚʘʷ ʘʢʢʫʤʫʣʷʪʠʚʥʘʷ ʨʘʚʥʠʥʘ ʥʘʯʘʣʘ ʧʦʜʚʝʨʛʘʪʴʩʷ ʠʥʪʝʥʩʠʚʥʦʡ ʜʝʥʫʜʘʮʠʠ. ʉʦʚʨʝ-
ʤʝʥʥʦʝ ʥʠʟʢʦʛʦʨʴʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʖʞʥʦ-ɻʦʨʥʦʫʨʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʢ ʪʦʤʫ 
ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʯʘʩʪʴ ʢʨʫʧʥʦʛʦ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʧʦʜʥʷʪʠʷ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʨʷʜʘ 
ʣʦʢʘʣʴʥʳʭ ʬʦʨʤ ʩ ʫʞʝ ʥʘʤʝʯʝʥʥʦʡ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʦʡ. 
ɺ ʢʦʥʮʝ ʧʦʟʜʥʝʛʦ ʦʣʠʛʦʮʝʥʘïʥʘʯʘʣʝ ʤʠʦʮʝʥʘ ʥʘʯʘʣʘʩʴ ʘʢʪʠʚʠʟʘʮʠʷ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠ-

ʞʝʥʠʡ, ʦʪʤʝʯʝʥʥʘʷ ʬʘʟʦʡ ʧʦʜʥʷʪʠʷ ʠ ʨʘʟʤʳʚʘ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʨʝʣʴʝʬʝ ʙʦʣʝʝ ʷʨʢʦ 
ʚʳʨʘʟʠʣʠʩʴ ʢʨʫʧʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʳ ʜʦʦʣʠʛʦʮʝʥʦʚʦʛʦ ʟʘʣʦʞʝʥʠʷ ʠ ʦʙʦʩʦʙʠʣʠʩʴ ʥʦʚʳʝ. 
ʈʘʟʤʳʚ ʦʪʨʘʟʠʣʩʷ ʚ ʬʘʮʠʘʣʴʥʦʤ ʩʦʩʪʘʚʝ ʨʘʥʥʝʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʘʣʣʶ-
ʚʠʘʣʴʥʳʤʠ ʛʘʣʝʯʥʠʢʘʤʠ. ɺ ʵʪʦ ʚʨʝʤʷ ʦʞʠʚʠʣʠʩʴ ʢʘʨʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʧʦ ʧʝʨʤʩʢʠʤ ʦʪʣʦʞʝʥʠ-
ʷʤ. ʂ ʚʝʨʭʥʝʤʠʦʮʝʥʦʚʦʤʫ ʚʨʝʤʝʥʠ ʟʘʚʝʨh ʠʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʝ ʜʝʥʫʜʘʮʠʦʥʥʦʡ ʨʘʚʥʠʥʳ. ɺ ʢʦʥʮʝ 
ʤʠʦʮʝʥʘ ʠ ʥʘʯʘʣʝ ʧʣʠʦʮʝʥʘ ʠʩʩʣʝʜʦʚʘʥʥʘʷ ʧʣʦʱʘʜʴ ʠʩʧʳʪʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʜʥʷʪʠʝ ʩ ʫʩʠʣʝ-
ʥʠʝʤ ʵʨʦʟʠʦʥʥʳʭ ʠ ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
ɺ ʨʘʥʥʝʧʣʠʦʮʝʥʦʚʦʝ ʚʨʝʤʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʤʝʜʣʷʶʱʝʛʦʩʷ ʧʦʜʥʷʪʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʣʦʩʢʦʩʪ-

ʥʦʡ ʩʤʳʚ ʠ ʧʝʨʝʫʛʣʫʙʣʝʥʠʝ ʜʦʣʠʥ ʨʝʢ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʧʨʦ-
ʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʝʥʫʜʘʮʠʦʥʥʦʡ ʨʘʚʥʠʥʳ ʠ ʜʨʝʚʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʳʨʘʚʥʠʚʘʥʠʷ, ʢʦʪʦ-
ʨʦʝ ʧʨʠʦʩʪʘʥʦʚʠʣʦʩʴ ʚ ʢʦʥʮʝ ʨʘʥʥʝʧʣʠʦʮʝʥʦʚʦʛʦ ʚʨʝʤʝʥʠ. 
ʅʘʯʠʥʘʷ ʩʦ ʩʨʝʜʥʝʛʦ ʧʣʠʦʮʝʥʘ (ʘʢʯʘʛʳʣʴʩʢʦʝ ʚʨʝʤʷ), ʪʝʨʨʠʪʦʨʠʷ ʥʘʯʘʣʘ ʧʨʝʪʝʨʧʝʚʘʪʴ ʤʘʣʦ-
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ʘʤʧʣʠʪʫʜʥʳʝ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʦʧʫʩʢʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʠʥʛʨʝʩʩʠʠ ʙʘʩʩʝʡʥʦʚ ʧʦ ʩʫʱʝ-
ʩʪʚʫʶʱʠʤ ʢʨʫʧʥʳʤ ʨʝʯʥʳʤ ʜʦʣʠʥʘʤ ʩʥʘʯʘʣʘ ʘʢʯʘʛʳʣʴʩʢʦʛʦ, ʟʘʪʝʤ ʘʧʰʝʨʦʥʩʢʦʛʦ (ʵʦʧʣʝʡʩʪʦ-
ʮʝʥ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʚ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʦʙʰʠʨʥʳʭ ʜʦʣʠʥʘʭ ʠ ʦʟʝʨʥʳʭ ʚʘʥʥ ʦʙʨʘʟʦʚʘ-
ʣʠʩʴ ʜʦʚʦʣʴʥʦ ʤʦʱʥʳʝ ʦʪʣʦʞʝʥʠʷ ʛʣʠʥ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʠʣʘʩʴ ʢ ʥʘʩʪʦʷʱʝ-
ʤʫ ʚʨʝʤʝʥʠ. ʇʦʩʣʝ ʦʪʩʪʫʧʘʥʠʷ ʤʦʨʩʢʠʭ ʚʦʜ, ʚ ʵʦʧʣʝʡʩʪʦʮʝʥʝ ʥʘ ʙʳʚʰʝʤ ʜʥʠʱʝ ʤʦʨʝʡ ʬʦʨʤʠ-
ʨʫʝʪʩʷ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʘʷ ʨʘʚʥʠʥʘ. 
ʅʘʯʠʥʘʷ ʩ ʨʘʥʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ, ʥʘʯʠʥʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʨʝʯʥʘʷ ʩʝʪʴ, ʚʦ ʤʥʦʛʦʤ ʫʥʘʩʣʝ-

ʜʦʚʘʚʰʘʷ ʧʦʛʨʝʙʝʥʥʳʝ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʩʨʝʜʥʝʧʣʠʦʮʝʥʦʚʳʝ ʠ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʜʦʣʠʥʳ. 
ɺʝʩʴ ʥʝʦʧʣʝʡʩʪʦʮʝʥ ʦʪʣʠʯʘʣʩʷ ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ. ʆʥ ʦʙʫʩʣʦʚʠʣ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦ-

ʮʝʩʩʦʚ ʢʨʠʦʛʝʥʥʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʠʣʩʷ ʰʠʨʦʢʦʨʘʟʚʠʪʳʡ ʤʦʱʥʳʡ ʯʝ-
ʭʦʣ, ʦʩʦʙʝʥʥʦ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʢʨʦʚʥʳʭ ʣʝʩʩʦʧʦʜʦʙʥr ʭ ʩʫʛʣʠʥʢʦʚ. 
ʏʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ï ʵʪʦ ʚʨʝʤʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ʈʘʟʤʘʭ ʵʪʠʭ ʜʚʠ-

ʞʝʥʠʡ ʙʳʣ ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʨʘʣʴʩʢʦʛʦ ʛʦʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʚ ʩʝʚʝʨʦ-
ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ. ʕʪʠ ʜʚʠʞʝʥʠʷ ʧʨʠʚʝʣʠ ʢ ʛʣʫʙʦʢʦʤʫ ʚʨʝʟʘʥʠʶ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʚʨʝʤʝʥ-
ʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʢ ʫʩʠʣʝʥʠʶ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʤʳʚʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʨʘʚʥʠʥʥʳʡ ʨʝʣʴʝʬ 
ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʛʦʨʥʳʡ. ɼʚʠʞʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠʚʝʣʠ ʢ ʦʙʦʩʦʙʣʝʥʠʶ ʜʘʥʥʦʡ ʯʘʩʪʠ 
ʪʝʨʨʠʪʦʨʠʠ ʚ ʦʙʣʘʩʪʴ ʩʣʘʙʦʛʦ ʥʦʚʝʡʰʝʛʦ ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʛʦʨʘʭ ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʪʠʧ ʦʪʣʦ-
ʞʝʥʠʡ ï ʢʦʣʣʶʚʠʡ, ʥʝ ʦʪʤʝʯʘʝʤʳʡ ʚ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʷʭ ʙʦʣʝʝ ʜʨʝʚʥʝʛʦ ʚʦʟʨʘʩʪʘ. 
ɺ ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʤïʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʪʨʝʪʴʠ, ʚʪʦʨʳʝ, ʧʝʨʚʳʝ ʠ 

ʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ ʦʩʥʦʚʥʳʭ ʨʝʢ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʵʪʦ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʩʪʨʦʡʢʘ 
ʨʝʯʥʦʡ ʩʝʪʠ. ʂ ʨʝʯʥʳʤ ʠ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʤ ʪʝʨʨʘʩʘʤ ʧʨʠʫʨʦʯʝʥʳ ʧʦʪʦʢʠ ʨʘʩʩʝʷʥʠʷ ʟʦʣʦʪʘ 
ʠ ʧʣʘʪʠʥʳ ʠ ʧʨʦʷʚʣʝʥʠʷ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ. 
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ʇʆʃɽɿʅʓɽ ʀʉʂʆʇɸɽʄʓɽ 
 
 
ʅʘ ʧʣʦʱʘʜʠ ʚʳʷʚʣʝʥʦ 48 ʦʙʲʝʢʪʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ: 8 ʤʝʩʪʦʨʦʞʜʝʥʠʡ (3 ʙʫʨʦʛʦ ʫʛʣʷ, 

1 ʬʦʩʬʦʨʠʪʘ, 2 ʤʝʣʘ, 1 ʤʝʨʛʝʣʷ ʠ 1 ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʝʩʢʘ), ʘ ʪʘʢʞʝ 29 ʧʨʦʷʚʣʝʥʠʡ, 11 ʥʝʧʨʦ-
ʤʳʰʣʝʥʥʳʭ ʨʦʩʩʳʧʝʡ ʪʠʪʘʥʘ ʠ ʟʦʣʦʪʘ, 3 ʰʣʠʭʦʚʳʭ ʦʨʝʦʣʘ ʟʦʣʦʪʘ, 4 ʰʣʠʭʦʚʳʭ ʧʦʪʦʢʘ ʟʦʣʦʪʘ. 
ɺ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ ʦʪʤʝʯʘʝʪʩʷ 4 ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʥʘ ʛʘʟ ʠ ʥʝʬʪʴ. 
ɺʝʜʫʱʠʤʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʛʘʟ ʠ ʥʝʬʪʴ, ʟʦʣʦʪʦ ʨʦʩʩʳʧʥʦʝ, ʦʢʩʠʜ ʩʪʨʦʥʮʠʷ, ʙʫʨʳʝ 

ʫʛʣʠ ʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ɻʆʈʖʏʀɽ ʀʉʂʆʇɸɽʄʓɽ 

ʅɽʌʊʔ ʀ ɻɸɿ 

ɺ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ, ʚ ʇʨʝʜʫʨʘʣʴʩʢʦʤ ʧʘʣʝʦʧʨʦʛʠʙʝ, ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʤʠ ʨʘʙʦʪʘʤʠ ʚʳʜʝ-
ʣʝʥʦ ʯʝʪʳʨʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ (ʣʦʢʘʣʴʥʳʝ ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʩʪʨʫʢ-
ʪʫʨʳ): ʅʦʚʦʦʨʣʦʚʩʢʘʷ (I-1-3), ɼʦʥʛʦʣʶʢʩʢʘʷ (I-2-2), ʂʫʨʤʘʣʠʥʩʢʘʷ (I-3-3) ʠ ʉʝʚʝʨʦ-
ʂʦʨʥʠʣʦʚʩʢʘʷ (II -1-7) [13]. 
ʅʦʚʦʦʨʣʦʚʩʢʘʷ ʩʪʨʫʢʪʫʨʘ (I-1-3) ʚʳʷʚʣʝʥʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ. ɻʣʫʙʠʥʘ ʢʨʦʚʣʠ ʘʥʦʤʘ-

ʣʝʦʙʨʘʟʫʶʱʝʛʦ ʦʙʲʝʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 100 ʤ, ʧʣʦʱʘʜʴ ï 25,2 ʢʤ2. 
ɼʦʥʛʦʣʶʢʩʢʘʷ ʩʪʨʫʢʪʫʨʘ (I-2-2) ʧʦʜʛʦʪʦʚʣʝʥʘ ʢ ʧʨʦʚʝʜʝʥʠʶ ʙʫʨʝʥʠʷ ʠ ʚʳʜʝʣʝʥʘ ʚ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʋʨʪʷ-ɹʫʨʪʷ. 
ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʛʣʫʙʠʥʘ ʢʨʦʚʣʠ ʘʥʦʤʘʣʝʦʙʨʘʟʫʶʱʝʛʦ ʦʙʲʝʢʪʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 

3 355 ʤ, ʧʣʦʱʘʜʴ ʩʪʨʫʢʪʫʨʳ ʩʦʩʪʘʚʣʷʝʪ 14,7 ʢʤ2. ʇʦʪʝʥʮʠʘʣʴʥʦ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʦʪ-
ʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʧʝʨʤʠ. ɺ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʩʪʨʫʢʪʫʨʳ ʧʨʦʡʜʝʥʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʩʢʚʘ-
ʞʠʥʘ, ʥʝ ʚʦʰʝʜʰʘʷ ʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʦʜʫʢʪʠʚʥʳʝ ʦʪʣʦʞʝʥʠʷ. ɿʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ 
(ʛʘʟʘ) ʩʦʩʪʘʚʣʷʶʪ ʉ3 ï 11,288 ʤʣʨʜ ʤ3, ʠʟʚʣʝʢʘʝʤʳʝ ï 9,539 (ʥʝ ʫʪʚʝʨʞʜʘʣʠʩʴ). 
ʂʫʨʤʘʣʠʥʩʢʘʷ ʩʪʨʫʢʪʫʨʘ (I-3-3) ʧʣʦʱʘʜʴʶ 23,8 ʢʤ2 ʠʤʝʝʪ ʢʨʦʚʣʶ ʘʥʦʤʘʣʝʦʙʨʘʟʫʶʱʝʛʦ 

ʦʙʲʝʢʪʘ ʥʘ ʛʣʫʙʠʥʝ 2 950 ʤ. 
ʉʝʚʝʨʦ-ʂʦʨʥʠʣʦʚʩʢʘʷ ʩʪʨʫʢʪʫʨʘ (II -1-7) ʧʦʜʛʦʪʦʚʣʝʥʘ ʢ ʧʨʦʚʝʜʝʥʠʶ ʙʫʨʝʥʠʷ. ʂʨʦʚʣʷ ʘʥʦ-

ʤʘʣʝʦʙʨʘʟʫʶʱʝʛʦ ʦʙʲʝʢʪʘ ʚʳʷʚʣʝʥʘ ʥʘ ʛʣʫʙʠʥʝ 5 100 ʤ, ʧʣʦʱʘʜʴ ʩʪʨʫʢʪʫʨʳ ʩʦʩʪʘʚʣʝ̫ʪ 
37,3 ʢʤ2. 

ʊɺɽʈɼʓɽ ɻʆʈʖʏʀɽ ʀʉʂʆʇɸɽʄʓɽ 

ʋɻʆʃʔ ɹʋʈʓʁ 

ʅʘ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʚʳʷʚʣʝʥʦ 3 ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ 4 ʧʨʦʷʚʣʝʥʠʷ ʙʫʨʦʛʦ ʫʛʣʷ. ɺʩʝ ʦʥʠ ʨʘʩʧʦʣʘ-
ʛʘʶʪʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʙʰʠʨʥʦʛʦ ʋʨʘʣʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʙʫʨʦʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ. ʋʛ-
ʣʝʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʧʨʦ̫ ʚʣʝʥʠʷ ʙʫʨʦʛʦ ʫʛʣʷ ʧʨʠʫʨʦʯʝʥʳ 
ʢ ʣʦʢʘʣʴʥʳʤ ʚʧʘʜʠʥʘʤ ʠ ʤʫʣʴʜʘʤ ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʨʝʜʠ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ, ʥʠʞʥʝʡ ʠ 
ʩʨʝʜʥʝʡ ʶʨʳ. 
ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʅʘʛʦʨʥʳʡ ʫʯʘʩʪʦʢ (I-1-6) ʨʘʩʧʦʣʦʞʝʥʦ ʚ ɸʢʙʫʣʘʢʩʢʦʤ ʨʘʡʦʥʝ ʚ 10 ʢʤ ʩʝ-

ʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʧʦʩ. ʆʨʣʦʚʩʢʠʡ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʦʚʨʘʛʘ ʂʘʨʘʛʘʰʪʳ. 
ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʧʨʠʫʨʦʯʝʥʦ ʢ ʛʨʘʙʝʥʦʦʙʨʘʟʥʦʤʫ ʧʦʥʠʞʝʥʠʶ, ʩʣʦʞʝʥʥʦʤʫ ʤʦʱʥʦʡ (ʚʩʢʨʳ-

ʪʘʷ ʤʦʱʥʦʩʪʴ 100 ʤ) ʪʦʣʱʝʡ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʨʝʜʥʝʡ ʶʨʳ (ʠʣʝʮʢʘʷ ʩʚʠʪʘ). ʉʨʝʜʥʷʷ 
ʤʦʱʥʦʩʪʴ ʧʦʣʝʟʥʦʡ ʪʦʣʱʠ 2,6 ʤ, ʩ ʧʦʣʦʛʠʤ ʧʘʜʝʥʠʝʤ ʥʘ ʚʦʩʪʦʢ. ɺ ʧʦʜʦʰʚʝ ʠ ʢʨʦʚʣʝ ʧʣʘʩʪʘ 
ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʫʛʣʝʩʦʜʝʨʞʘʱʠʝ ʧʝʩʯʘʥʠʩʪʳʝ ʛʣʠʥʳ. 
ɹʫʨʳʝ ʫʛʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩ ʙʘʣʘʥʩʦʚʳʤʠ ʟʘʧʘʩʘʤʠ ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ2 11 417 ʪʳʩ. ʪ ʠ ʟʘʙʘ-

ʣʘʥʩʦʚʳʝ ï 12 776 ʪʳʩ. ʪ, ʫʪʚʝʨʞʜʝʥʥʳʝ ɻɹɿ ʚ 1952 ʛ. ɺ 1962 ʛ. ɻɹɿ (ʧʨʦʪʦʢʦʣ ʉʉʉʈ ˉ 3631) 
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ʩʥʷʪʳ ʢʘʢ ʫʪʨʘʪʠʚʰʠʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʟʘʧʘʩʦʚ. 
ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʂʘʠʥʩʘʡʩʢʠʡ ʫʯʘʩʪʦʢ (III -1-1) ʨʘʩʧʦʣʦʞʝʥʦ ʚ ɸʢʙʫʣʘʢʩʢʦʤ ʨʘʡʦʥʝ ʚ 3,5ï

4,0 ʢʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʧʦʩ. ʍʘʨʴʢʦʚʩʢʠʡ. 
ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʧʨʠʫʨʦʯʝʥʦ ʢ ʍʘʨʴʢʦʚʩʢʦʡ ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʤʫʣʴʜʝ ʚʳʪʷʥʫʪʦʡ ʚ ʤʝʨʠʜʠʦ-

ʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʙʦʨʪʘ ʢʦʪʦʨʦʡ ʦʩʣʦʞʥʷʶʪʩʷ ʩʙʨʦʩʘʤʠ ʘʤʧʣʠʪʫʜʦʡ 70ï80 ʤ. ʋʛʣʝʥʦʩ-
ʥʦʩʪʴ ʩʚʟ̫ʘʥʘ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʠʣʝʮʢʦʡ ʩʚʠʪʳ, ʠʤʝʶʱʝʡ ʤʦʱʥʦʩʪʴ ʦʪ 53 ʜʦ 105 ʤ. 
ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʚʳʜʝʣʝʥʦ 3 ʧʣʘʩʪʘ (ʦʜʠʥ ʥʝʢʦʥʜʠʮʠʦʥʥʳʡ). ʄʦʱʥʦʩʪʴ ʧʦʣʝʟʥʦʡ ʪʦʣʱʠ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,6 ʜʦ 2,29 ʤ, ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʝʝ ʦʪ 20 ʜʦ 155 ʤ. ʉʪʨʦʝʥʠʝ ʧʦʣʝʟʥʦʡ ʪʦʣʱʠ 
ʩʣʦʞʥʦʝ ʩ ʚʥʫʪʨʠʧʣʘʩʪʦʚʳʤʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʠʩʪʳʭ ʫʛʣʝʩʦʜʝʨʞʘʱʠʭ ʛʣʠʥ ʠ ʧʝʩʢʘ ʤʦʱʥʦ-
ʩʪʴʶ 0,1ï0,35 ʤ. ʇʣʘʩʪʳ ʫʛʣʷ ʟʘʣʝʛʘʶʪ ʧʦʯʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ (Ï2ï4Á). ʋʛʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩ 
ʩʦʜʝʨʞʘʥʠʷʤʠ (ʚ %): ʅ ï 3,64ï5,88 (ʩʨʝʜʥʝʝ 4,61); ʉ ï 60,18ï71,55 (ʩʨʝʜʥʝʝ 68,02); N ï 0,24ï
1,16 (ʩʨʝʜʥʝʝ 0,74). 
ʋʛʣʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʶʨʝʥʦʚʳʤ ʠ ʧʦʣʦʩʯʘʪʳʤ ʜʶʨʝʥʦ-ʢʣʘʨʝʥʦʚʳʤ ʫʛʣʝʤ. 

ɹʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ɸ+ɺ+ʉ1 ʩʦʩʪʘʚʠʣʠ 7 008 ʪʳʩ. ʪ, ʟʘʙʘʣʘʥʩʦʚʳʝ ï 58 828 ʪʳʩ. ʪ. 
ɿʘʧʘʩʳ ʫʪʚʝʨʞʜʝʥʳ ʊʂɿ ʖʋɻʋ ʩ 1951 ʛ. (ʧʨʦʪʦʢʦʣ ˉ 50/414). ɺ 1971 ʛ. ʟʘʧʘʩʳ ʩʥʷʪʳ ʩ ʫʯʝʪʘ 
ɻɹɿ ʢʘʢ ʫʪʨʘʪʠʚʰʠʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ (ʧʨʦʪʦʢʦʣ ʎʄʂ ˉ 10 ʦʪ 29.12.1970 ʛ.). 
ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʊʝʨʝʥʩʘʡʩʢʠʡ ʫʯʘʩʪʦʢ (III -1-3) ʨʘʩʧʦʣʦʞʝʥʦ ʚ ɸʢʙʫʣʘʢʩʢʦʤ ʨʘʡʦʥʝ ʆʨʝʥ-

ʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʪʨʝʭ ʢʤ ʶʛʦ-ʚʦʩʪʦʯʥʝʝ ʧʦʩ. ʍʘʨʴʢʦʚʩʢʠʡ. 
ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʍʘʨʴʢʦʚʩʢʦʡ ʤʫʣʴʜʳ, ʙʦʨʪʘ ʢʦʪʦʨʦʡ ʦʩʣʦʞʥʝʥʳ ʩʙʨʦ-

ʩʘʤʠ. ʋʛʣʝʥʦʩʥʘʷ ʪʦʣʱʘ ʩʚʷʟʘʥʘ ʩ ʩʨʝʜʥʝʶʨʩʢʠʤʠ (ʠʣʝʮʢʘʷ ʩʚʠʪʘ) ʦʪʣʦʞʝʥʠʷʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 
ʚʳʜʝʣʝʥʦ 3 ʧʣʘʩʪʘ ʙʫʨʦʛʦ ʫʛʣʷ. ʂʦʥʜʠʮʠʦʥʥʳʡ ʧʣʘʩʪ (ʩʨʝʜʥʠʡ ʧʣʘʩʪ) ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʴʶ 
0,68 ʤ ʥʝʚʳʜʝʨʞʘʥ ʠ ʠʤʝʝʪ ʧʨʦʩʣʦʠ ʤʦʱʥʦʩʪʴʶ ʦʪ 0,15 ʜʦ 0,25 ʤ ʧʝʩʯʘʥʠʩʪʳʭ ʛʣʠʥ. ɻʣʫʙʠʥʘ 
ʟʘʣʝʛʘʥʠʷ ʧʣʘʩʪʘ 25ï70 ʤ ʩ ʧʦʣʦʛʠʤ ʧʘʜʝʥʠʝʤ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
ɹʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ2 ʫʪʚʝʨʞʜʝʥʳ ɻɹɿ ʚ 1950 ʛ. ʚ ʢʦʣʠʯʝʩʪʚʝ 1 523 ʪʳʩ. ʪ. ɺ 

1953 ʛ. ʟʘʧʘʩʳ ʙʳʣʠ ʩʥʷʪʳ ɻɹɿ ʩ ʫʯʝʪʘ ʢʘʢ ʫʪʨʘʪʠʚʰʠʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 
ʉʘʟʘʥʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ (I-1-5) ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʧʨʘʚʦʤ ʩʢʣʦʥʝ ʜʦʣʠʥʳ ʨ. ɹʫʨʪʠ, ʚ 1 ʢʤ ʶʞʥʝʝ 

ʧʦʩ. ʉʘʟʘʥ. ʋʛʣʠ ʉʘʟʘʥʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʪʣʦʞʝʥʠʷʤ ʩʫʨʘʢʘʡʩʢʦʡ ʩʝʨʠʠ ʚʝʨʭʥʝ-
ʛʦ ʪʨʠʘʩʘ ʠ ʚʩʢʨʳʪʳ ʢʘʨʪʠʨʦʚʦʯʥʦʡ ʩʢʚʘʞʠʥʦʡ [9]. ʇʦ ʩʢʚʘʞʠʥʝ ʚʩʢʨʳʪr (ʩʥʠʟʫ ʚʚʝʨʭ): 

 
ï ʇʝʩʯʘʥʠʢʠ ʩʝʨʳʝ, ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʧʦʣʠʤʠʢʪʦʚʳʝ, ʦʯʝʥʴ ʢʨʝʧʢʠʝ, ʧʣʠʪʯʘʪʳʝ, ʤʦʱʥʦʩʪʴʶ 1,5 ʤ. ɺ ʦʩʥʦ-

ʚʘʥʠʠ ʦʪʤʝʯʘʝʪʩʷ ʧʨʦʩʣʦʡ (20 ʩʤ) ʩʝʨʦʛʦ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʦʛʦ ʘʣʝʚʨʦʣʠʪʘ. 
ï ʋʛʦʣʴ ʯʝʨʥʳʡ, ʨʳʭʣʳʡ, ʩʣʘʙʦ ʛʣʠʥʠʩʪʳʡ, ʩʣʦʠʩʪʳʡ. ʉʣʦʠʩʪʦʩʪʴ ʧʦʜʯʝʨʢʥʫʪʘ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ (1ï

2 ʤʤ) ʩʠʣʴʥʦ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʭ ʘʣʝʚʨʦʣʠʪʦʚ. 
ï ɻʣʠʥʳ ʪʝʤʥʦ-ʩʝʨʳʝ, ʩʠʣʴʥʦ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʝ ʩ ʧʨʠʤʝʩʴʶ ʯʝʰʫʝʢ ʤʫʩʢʦʚʠʪʘ, ʞʠʨʥʳʝ, ʤʦʱʥʦʩʪʴʶ 

3,5 ʤ. 
ï ɻʣʠʥʳ ʪʨʝʪʴʝʛʦ ʩʣʦʷ ʧʝʨʝʢʨʳʚʘʶʪʩʷ çʩʫʭʠʤʠè ʛʘʣʝʯʥʠʢʘʤʠ, ʧʝʩʢʘʤʠ ʠ ʩʫʛʣʠʥʢʘʤʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ, ʤʦʱʥʦʩʪʴʶ 9 ʤ. 

 
ʉʘʟʘʥʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʙʫʨʳʭ ʫʛʣʝʡ ʤʦʞʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʢʘʨʴʝʨʥʳʤ ʩʧʦʩʦʙʦʤ. ɺ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʫʛʣʠ ʚʳʩʦʢʦʟʦʣʴʥʳʝ, ʙʦʣʴʰʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʦʥʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ. ɺ ʩʣʫʯʘʝ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʫ ʠʭ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʝʣʴʩʢʠʤ ʧʦʩʝʣʝʥʠʷʤ ʪʦʣʴʢʦ ʣʠʰʴ ʜʣʷ 
ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ. ʆʜʥʘʢʦ ʠ ʧʨʠ ʵʪʦʤ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʠʩʢʦʚʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ɹʫʨʪʠʥʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ (II -1-1) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ɹʫʨʪʠ. ɺʩʝ ʚʳʷʚʣʝʥʥʳʝ ʚ 

ʧʨʦʮʝʩʩʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʧʨʦʷʚʣʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ (ʚʦ-
ʩʪʦʯʥʦʝ ʢʨʳʣʦ ʉʦʚʝʪʩʢʦʡ ʜʠʟʲʶʥʢʪʠʚʥʦʡè ʤʫʣʴʜʳ) ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʯʘʩʪʠ ʨʘʟ-
ʨʝʟʘ ʥʠʞʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʠʣʝʮʢʘʷ ʩʚʠʪʘ). ʀʣʝʮʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʪʝʤʥʦ-
ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʧʨʦʩʣʦʠ ʠ ʣʠʥʟʳ ʩʝʨʳʭ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʢʦʚ. ʄʦʱʥʦʩʪʴ ʧʨʦ-
ʧʣʘʩʪʢʘ ʙʫʨʦʛʦ ʫʛʣʷ ʩʦʩʪʘʚʣʷʝʪ 78 ʩʤ. ʋʛʣʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʠ ʧʦʜʩʪʠʣʘʶʪʩʷ ʩʝʨʦ-ʙʫʨʳʤʠ ʩʠʣʴ-
ʥʦ ʘʣʝʚʨʠʪʠʩʪʳʤʠ ʛʣʠʥʘʤʠ. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ, ʫʛʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʙʣʝʩʢʘ, ʟʝʤ-
ʣʠʩʪʳʤ ʩʣʦʞʝʥʠʝʤ ʠ ʦʜʥʦʨʦʜʥʦʡ ʨʝʜʢʦʰʪʨʠʭʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɺ ʥʠʭ ʠʟʨʝʜʢʘ ʦʪʤʝʯʘʶʪʩʷ 
ʢʦʥʢʨʝʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʥʛʝʥʝʪʠʯʥʦʛʦ ʧʠʨʠʪʘ. ʄʠʥʝʨʘʣʴʥʳʝ ʧʨʠʤʝʩʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʣʫʫʛʣʦʚʘʪʳʤʠ ʠ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʤʠ ʟʝʨʥʘʤʠ 
ʢʚʘʨʮʘ. 
ʇʨʦʤʳʰʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ɹʫʨʪʠʥʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʥʝ ʠʤʝʝʪ, ʨʝʩʫʨʩʳ ʧʦ ʥʝʤʫ ʥʝ ʧʦʜʩʯʠʪʳ-

ʚʘʣʠʩʴ. 
ʂʦʣʫʙʘʡʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ (II -1-2) ʙʫʨʳʭ ʫʛʣʝʡ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨʫʯ. ʂʦʣʫʙʘʡ. 
ʇʨʦʷʚʣʝʥʠʝ ʠʟʫʯʝʥʦ ʩʢʚʘʞʠʥʦʡ ʢʦʣʦʥʢʦʚʦʛʦ ʢʘʨʪʠʨʦʚʦʯʥʦʛʦ ʙʫʨʝʥʠʷ 13 (10) [19]. ɺ ʨʘʟʨʝʟʝ 

ʵʪʦʡ ʩʢʚʘʞʠʥʳ ʙʫʨʳʝ ʫʛʣʠ ʚʩʪʨʝʯʝʥʳ ʚ ʦʪʣʦʞʝʥʠʷʭ ʙʫʢʦʙʘʡʩʢʦʡ ʠ ʩʫʨʘʢʘʡʩʢʦʡ ʩʚʠʪ ʠ ʚ ʦʪʣʦ-
ʞʝʥʠʷʭ ʩʨʝʜʥʝʛʦ ʦʪʜʝʣʘ ʶʨʩʢʦʡ ʩʠʩʪʝʤʳ. 
ɺ ʙʫʢʦʙʘʡʩʢʦʡ ʩʚʠʪʝ (ʠʥʪʝʨʚʘʣ ʛʣʫʙʠʥ 340ï313,5 ʤ) ʙʫʨʳʝ ʫʛʣʠ ʚʩʪʨʝʯʝʥʳ ʚ ʚʠʜʝ ʪʦʥʢʠʭ (5ï
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10 ʩʤ) ʧʨʦʩʣʦʝʚ, ʟʘʣʝʛʘʶʱʠʭ ʚ ʤʝʪʨʦʚʦʤ ʧʣʘʩʪʝ ʛʣʠʥ ʪʝʤʥʦ-(ʧʦʯʪʠ ʯʝʨʥʦ)-ʢʦʨʠʯʥʝʚʳʭ, ʘʣʝʚʨʠ-
ʪʠʩʪʳʭ, ʩʣʘʙʦ ʩʣʶʜʠʩʪʳʭ ʩ ʥʝʷʩʥʦʡ ʪʦʥʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʤrʠ 
ʦʙʫʛʣʠʚʰʠʤʠʩʷ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʥʢʘʤʠ. ɹʫʨʳʝ ʫʛʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 
ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʠʤʝʩʝʡ (ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ, ʦʙʣʦʤʢʦʚ ʢʚʘʨʮʠʪʘ ʠ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʧʣʘʩʪʠʥʦʢ 
ʤʫʩʢʦʚʠʪʘ), ʦʪʤʝʯʘʶʪʩʷ ʪʘʢʞʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʨʠʩʪʘʣʣʠʢʠ ʩʠʥʛʝʥʝʪʠʯʥʦʛʦ ʧʠʨʠʪʘ. ʋʛʣʠ 
ʦʯʝʥʴ ʪʦʥʢʦʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʝ. 
ɺ ʦʪʣʦʞʝʥʠʷʭ ʩʫʨʘʢʘʡʩʢʦʡ ʩʚʠʪʝ (ʠʥʪʝʨʚʘʣ ʛʣʫʙʠʥ 313,5ï90,5 ʤ) ʙʫʨʳʝ ʫʛʣʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ. ʇʝʨʚʳʡ ʩʥʠʟʫ ʧʣʘʩʪ ʫʛʣʷ ʤʦʱʥʦʩʪʴʶ 4,5 ʤ ʚʩʪʨʝʯʝʥ ʥʘ ʛʣʫʙʠʥʝ 305ï300,5 ʤ. 
ʎʚʝʪ ʫʛʣʝʡ ʙʫʨʦ-ʯʝʨʥʳʡ, ʦʥʠ ʤʘʪʦʚʳʝ; ʰʪʨʠʭʦʚʘʪʳʝ, ʩʠʣʴʥʦ ʛʣʠʥʠʩʪʳʝ, ʧʝʣʠʪʦʚʳʡ ʤʘʪʝʨʠʘʣ 
ʥʝʨʝʜʢʦ ʦʙʨʘʟʫʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʪʦʥʯʘʡʰʠʝ ʧʨʦʩʣʦʝʯʢʠ. ʅʘ ʛʣʫʙʠʥʝ 304 ʤ ʚ ʫʛʣʝ ʚʩʪʨʝʯʝʥʘ 
ʢʦʥʢʨʝʮʠʷ (1 ʩʤ ʚ ʜʠʘʤʝʪʨʝ) ʧʠʨʠʪʘ. 
ʆʧʠʩʘʥʥʳʝ ʙʫʨʳʝ ʫʛʣʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʦʱʥʳʤ (10,5 ʤ) ʧʣʘʩʪʦʤ ʩʝʨʳʭ ʘʣʝʚ-

ʨʦʣʠʪʦʚ, ʚ ʢʦʪʦʨʦʤ ʚʩʪʨʝʯʝʥʦ ʧʷʪʴ ʧʨʦʩʣʦʝʚ ʪʝʤʥʦ-ʩʝʨʳʭ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʭ ʛʣʠʥ ʩ ʦʪʧʝʯʘʪ-
ʢʘʤʠ ʩʪʝʙʣʝʡ ʠ ʣʠʩʪʴʝʚ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ. ɻʣʠʥʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʜʝʨʞʘʪ ʪʦʥʢʠʝ (2ï5 ʩʤ) 
ʩʣʦʡʢʠ ʙʫʨʳʭ ʧʦʣʫʙʣʝʩʪʷʱʠʭ ʫʛʣʝʡ. 
ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʩʫʨʘʢʘʡʩʢʦʡ ʩʚʠʪʳ ʙʫʨʳʝ ʫʛʣʠ ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ 259,5 ʠ 254,3 ʤ, 

ʤʦʱʥʦʩʪʴ ʧʨʦʧʣʘʩʪʢʦʚ 20 ʠ 10 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʘʣʝʛʘʶʪ ʦʥʠ ʚ ʛʣʠʥʘʭ ʪʝʤʥʦ-ʩʝʨʳʭ, ʠʥʪʝʥ-
ʩʠʚʥʦ ʦʙʦʛʘʱʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ. ʋʛʣʠ ʤʘʪʦʚʳʝ, ʛʣʠʥʠʩʪʳʝ. 
ɺ ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʡïʩʨʝʜʥʝʡ ʶʨʳ (ʠʥʪʝʨʚʘʣ 90,5ï28,5 ʤ) ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʥʢʠʝ ʧʨʦʩʣʦʠ ʠ 

ʣʠʥʟʳ (1ï2 ʩʤ) ʙʫʨʳʭ ʫʛʣʝʡ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ ʪʨʝʭ ʤʝʪʨʦʚ. 
ɹʫʨʣʘʰʘʥʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ (II -1-4) ʙʫʨʳʭ ʫʛʣʝʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʉʦʚʝʪʩʢʦʡ 

ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʤʫʣʴʜʳ, ʚ ʩʘʤʳʭ ʚʝʨʭʦʚʴʷʭ ʦʚʨʘʛʘ ɹʫʨʣʘʰʘ. 
ʆʧʠʩʳʚʘʝʤʦʝ ʧʨʦʷʚʣʝʥʠʝ ʠʟʫʯʝʥʦ ʧʦ ʧʨʠʟʘʙʦʡʥʦʤʫ ʢʝʨʥʫ ʩʢʚʘʞʠʥʳ ˉ 14 (13) [9] ʢʦʣʦʥʢʦ-

ʚʦʛʦ ʢʘʨʪʠʨʦʚʦʯʥʦʛʦ ʙʫʨʝʥʠʷ. ɿʜʝʩʴ ʚʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ʙʘʡʦʩʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʠʣʝʮʢʘʷ ʩʚʠʪʘ) 
ʚʩʝʛʦ ʣʠʰʴ 40 ʩʤ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʧʦʯʪʠ ʯʝʨʥʳʤʠ ʛʣʠʥʘʤʠ ʩ ʣʠʥʟʘʤʠ ʙʫʨʳʭ 
ʫʛʣʝʡ, ʩʠʣʴʥʦ ʦʙʦʛʘʱʝʥʥʳʭ ʧʝʣʠʪʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʆʪʤʝʯʘʶʪʩʷ ʚ ʛʣʠʥʘʭ ʪʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʦ 
ʢʨʫʧʥʳʝ ʦʙʫʛʣʠʚʰʠʝʩʷ ʢʫʩʢʠ ʜʨʝʚʝʩʠʥʳ (ʣʠʛʥʠʪʳ). 

ʄɽʊɸʃʃʀʏɽʉʂʀɽ ʀʉʂʆʇɸɽʄʓɽ 

ʏɽʈʅʓɽ ʄɽʊɸʃʃʓ 

ɾɽʃɽɿʆ 

ɼʚʘ ʧʨʦʷʚʣʝʥʠʷ ʙʫʨʦʞʝʣʝʟʥʷʢʦʚʦʡ ʬʦʨʤʘʮʠʠ ʦʪʤʝʯʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʉʦʚʝʪʩʢʦʡ ʠ ʍʘʨʴʢʦʚ-
ʩʢʦʡ ʤʫʣʴʜ ʠ ʩʚʷʟʘʥʳ ʩ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʥʠʞʥʝʤʝʣʦʚʳʤʠ ʦʪʣʦʞʝʥʠ-
ʷʤʠ. ʈʫʜʳ ʦʩʘʜʦʯʥʳʝ, ʰʘʤʦʟʠʪ-ʛʠʜʨʦʛʝʪʠʪʦʚʦʛʦ ʪʠʧʘ ʩ ʥʠʟʢʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʞʝʣʝʟʘ. 
ɹʫʨʣʘʰʘʥʩʢʦʝ (ʉʦʚʝʪʩʢʦʝ) ʧʨʦʷʚʣʝʥʠʝ (II -1-3) ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʧʨʠʙʦʨʪʦʚʦʡ ʯʘʩʪʠ ʉʦʚʝʪʩʢʦʡ 

ʤʫʣʴʜʳ. 
ɺ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥʳ 14 (13) [9] ʢʦʣʦʥʢʦʚʦʛʦ ʢʘʨʪʠʨʦʚʦʯʥʦʛʦ ʙʫʨʝʥʠʷ ʚʘʣʘʥʞʠʥʩʢʠʡ ʷʨʫʩ ʤʝ-

ʣʦʚʦʡ ʩʠʩʪʝʤʳ ʚʳʨʘʞʝʥ ʜʦʚʦʣʴʥʦ ʤʦʱʥʦʡ (17,5 ʤ) ʧʘʯʢʦʡ ʧʝʨʝʩʣʘʠʚʘʶɦ ʠʭʩʷ ʧʝʩʯʘʥʠʢʦʚ ʠ 
ʘʣʝʚʨʦʣʠʪʦʚ, ʥʘʩʳʱʝʥʥʳʭ ʟʝʨʥʘʤʠ ʩʠʜʝʨʠʪʘ ʠ ʦʦʣʠʪʘʤʠ ʣʠʤʦʥʠʪʘ-ʛʠʜʨʦʛʝʪʠʪʘ. 
ʇʝʩʯʘʥʠʢʠ ʠ ʘʣʝʚʨʦʣʠʪʳ ɹʫʨʣʘʰʘʥʩʢʦʛʦ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʛʨʷʟʥʦ-ʟʝʣʝʥʦ-

ʩʝʨʦʛʦ ʮʚʝʪʘ. ʇʩʘʤʤʠʪʳ ʪʦʥʢʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʘʣʝʚʨʦʣʠʪʳ, ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ. ʂʘʢ ʪʝ, ʪʘʢ ʠ 
ʜʨʫʛʠʝ ʦʪʣʦʞʝʥʠʷ ʤʘʩʩʠʚʥʳʝ, ʩʣʘʙʦ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, ʩʣʘʙʦ ʩʣʶʜʠʩʪʳʝ, ʩʦʜʝʨʞʘʪ ʤʝʣʢʠʝ ʛʨʘ-
ʚʠʡʥʳʝ ʟʝʨʥʘ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ ʠ ʬʦʩʬʦʨʠʪʦʚ. 
ʇʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʚʠʜʥʦ, ʯʪʦ ʧʦʨʦʜʳ ʩʣʦʞʝʥʳ ʥʘ 70ï80 % ʢʣʘʩʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʥʘ 

20-30% ʮʝʤʝʥʪʠʨʫʶʱʝʡ ʤʘʩʩʦʡ. ʈʘʟʤʝʨʳ ʟʝʨʝʥ ʚ ʘʣʝʚʨʦʣʠʪʘʭ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 0,06 ʜʦ 0,08 ʤ, ʚ 
ʧʝʩʯʘʥʠʢʘʭ ï ʦʪ 0,1 ʜʦ 0,15 ʤʤ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʚʘʨʮʝʤ: ʧʦʣʝʚʳʝ ʰʧʘʪʳ 
ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ (5ï7 %), ʘ ʦʙʣʦʤʢʠ ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ ʚʩʪʨʝʯʘʶʪ-
ʩʷ ʚ ʚʠʜʝ ʦʜʠʥʦʯʥʳʭ ʚʢʣʶʯʝʥʠʡ. ʉʠʜʝʨʠʪ ʦʪʤʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʨʦʤʙʦʵʜʨʠʯʝʩʢʠʭ ʟʝʨʝʥ, ʯʘʩʪʦ ʩ 
ʟʦʥʘʨʥʳʤ ʩʪʨʦʝʥʠʝʤ, ʠʥʦʛʜʘ ʩ ʚʳʜʝʣʝʥʠʝʤ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ, ʨʘʟʤʝʨʳ ʟʝʨʝʥ ʚʘʨʴʠʨʫʶʪ ʚ 
ʧʨʝʜʝʣʘʭ 0,08ï0,12 ʤʤ. ʉʠʜʝʨʠʪ ʚʠʟʫʘʣʴʥʦ ʩʦʩʪʘʚʣʷʝʪ 25ï30 % ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʦʨʦʜʳ. ʆʦʣʠʪʳ 
(30ï40 %) ʙʫʨʦʛʦ ʮʚʝʪʘ, ʦʚʘʣʴʥʦʡ ʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʯʘʩʪʦ ʩ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ 
(ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʦʙʦʣʦʯʝʢ), ʩʣʦʞʝʥʳ ʣʠʤʦʥʠʪʦʤ ʠ ʛʠʜʨʦʛʝʪʠʪʦʤ (ʪʘʢʦʡ 
ʩʦʩʪʘʚ ʦʦʣʠʪʦʚ ʧʦʜʪʚʝʨʜʠʣ ʠ ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ). ʈʘʟʤʝʨ ʟʝʨʝʥ 1ï3 ʤʤ. 
ʉʦʜʝʨʞʘʥʠʝ Fʝ2O3 ʚ ʢʝʨʥʦʚʦʡ ʧʨʦʙʝ (ʠʥʪʝʨʚʘʣ 141ï146 ʤ) ʩʦʩʪʘʚʠʣʦ 39,37 %. ʈʝʟʫʣʴʪʘʪʳ 

ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʠʥʪʝʨʚʘʣʝ 150ï151 ʤ: SiO2 ï 35,02 %, Al 2O3 ï 9,32 %, Fʝ2O3 ï 34,25 %, 
FʝO ï 3,70 %, ʊiO2 ï 0,43 %, MnO ï 0,13 %, CaO ï 2,05 %, MgO ï 1,37 %, Na2O ï 0,99 %, ʂ2O ï 
1,74 %, ʈ2ʆ5 ï 1,27 %, ʧ.ʧ.ʧ. ï 9,81 %. 
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ʍʘʨʴʢʦʚʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ (III -1-2) ʘʥʘʣʦʛʠʯʥʦ ʧʦ ʩʪʨʦʝʥʠʶ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ɹʫʨʣʘʰʘʥʩʢʦ-
ʤʫ ʧʨʦʷʚʣʝʥʠʶ. 
ʉʫʱʝʩʪʚʝʥʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʦʧʠʩʘʥʥʳʝ ʞʝʣʝʟʥʳʝ ʨʫʜʳ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨ-

ʨʠʪʦʨʠʠ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ, ʪʘʢ ʢʘʢ ʟʘʣʝʛʘʶʪ ʚ ʦʙʚʦʜʥʝʥʥʦʡ ʟʦʥʝ. 

ʊʀʊɸʅ 

ɺ ʧʨʝʜʝʣʘʭ ʦʧʠʩʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ, ʩʨʝʜʠ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʩʣʦʞʝʥʥʳʭ ʧʝʩʯʘʥʦ-
ʛʨʘʚʠʡʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ, ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʦʚ, ʛʣʠʥʠʩʪʳʭ ʧʝʩʢʦʚ ʠ ʛʣʠʥʠ-
ʩʪʦ-ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʚʳʷʚʣʝʥʦ 4 ʨʦʩʩʳʧʥʳʭ ʧʨʦ̫ ʚʣʝʥʠʷ (ʨʦʩʩʳʧʠ), ʚʤʝʱʘʶʱʠʭ 
ʪʠʪʘʥʦʚʫʶ (ʩ ʧʨʠʤʝʩʴʶ ʮʠʨʢʦʥʘ) ʤʠʥʝʨʘʣʠʟʘʮʠʶ. 
ɺʦʨʦʪʦʚʩʢʘʷ ʨʦʩʩʳʧʴ (I-1-2) ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʝʚʝʨʥʦʛʦ 

ʟʘʤʳʢʘʥʠʷ ʉʦʚʝʪʩʢʦʡ ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʤʫʣʴʜʳ. ɺ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ʩʪʨʫʢʪʫʨʳ ʥʘʙʣʶʜʘʶʪ-
ʩʷ ʦʪʣʦʞʝʥʠʷ ʦʪ ʪʨʠʘʩʦʚʦʡ ʩʠʩʪʝʤʳ ʜʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʢʣʶʯʠʪʝʣʥɹʦ. 
ʈʘʟʨʝʟ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʤ, ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʳʤ ʠ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʦ-ʛʣʠʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɻʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʚ ʦʩʥʦʚ-
ʥʦʤ, ʢʚʘʨʮʝʚʳʡ ʠ ʢʨʝʤʥʠʩʪʳʡ ʨʘʟʣʠʯʥʳʭ ʦʪʪʝʥʢʦʚ. ɻʘʣʴʢʘ ʭʦʨʦʰʦ ʦʢʘʪʘʥʘ ʨʘʟʤʝʨʦʤ ʜʦ 3ï5 ʩʤ. 
ʆʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʦʪʜʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʩʮʝʤʝʥʪʠʨʦʚʘʥ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ. ʉʨʝʜ-
ʥʷʷ ʤʦʱʥʦʩʪʴ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 8 ʤ. ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 
0,06 ʜʦ 0,17 %, ʩʦʜʝʨʞʘʥʠʝ ʫʩʣʦʚʥʦʛʦ ʠʣʴʤʝʥʠʪʘ ʦʪ ʟʥʘʢʦʚ ʜʦ 15,14 ʢʛ/ʤ3. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ 
ʫʩʣʦʚʥʦʛʦ ʠʣʴʤʝʥʠʪʘ ʩʦʩʪʘʚʣʷʝʪ 3,2 ʢʛ/ʤ3. ʆʩʥʦʚʥʳʤ ʨʫʜʥʳʤ ʤʠʥʝʨʘʣʦʤ ʷʚʣʷʝʪʩʷ ʠʣʤɹʝʥʠʪ ʠ ʚ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʶʪʩʷ ʣʝʡʢʦʢʩʝʥ, ʨʫʪʠʣ ʠ ʮʠʨʢʦʥ. ʇʣʦʱʘʜʴ ʨʘʟʚʠʪʠʷ ʚʝʨʭʥʝ-
ʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 2,75 ʢʤ2, ʦʙʲʝʤ ï 22 ʤʣʥ ʤ3. ɸʚʪʦʨʩʢʠʝ ʨʘʩʯʝʪʳ ʨʝʩʫʨʩʦʚ 
ʫʩʣʦʚʥʦʛʦ ʠʣʴʤʝʥʠʪʘ ʩʦʩʪʘʚʣʷʶʪ 70,4 ʪʳʩ. ʪ ʧʦ ʢʘʪʝʛʦʨʠʷ ʈ2 [28]. ʇʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʥʝ ʘʧʨʦ-
ʙʠʨʦʚʘʥʳ. 
ʈʦʩʩʳʧʴ ɺʦʨʦʪʦʚʩʢʘʷ-1 (I-1-4) ʨʘʩʧʦʣʘʛʘʝʪʩʷ 11 ʢʤ ʶʞʥʝʝ ɺʦʨʦʪʦʚʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʩ ʘʥʘ-

ʣʦʛʠʯʥʦʡ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ. 
ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,2 %, ʘ ʫʩʣʦʚʥʦʛʦ ʠʣʴʤʝʥʠʪʘ 4,74 ʢʛ/ʤ3 ʧʨʠ 

ʩʨʝʜʥʝʤ ï 2,7 ʢʛ/ʤ3. ɸʚʪʦʨʩʢʠʝ ʨʘʩʯʝʪʳ ʨʝʩʫʨʩʦʚ ʫʩʣʦʚʥʦʛʦ ʠʣʴʤʝʥʠʪʘ ʩʦʩʪʘʚʣʷʶʪ 29,9 ʪʳʩ. ʪ 
ʢʘʪʝʛʦʨʠʠ ʈ2. 
ʆʨʣʦʚʩʢʘʷ ʨʦʩʩʳʧʴ (II -1-5) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʚʦʩʪʦʯʥʦʤ ʙʦʨʪʫ ʉʦʚʝʪʩʢʦʡ çʜʠʟʲʶʥʢʪʠʚʥʦʡ 

ʤʫʣʴʜʳè, ʚʳʧʦʣʥʝʥʥʦʡ ʤʝʟʦʟʦʡʩʢʦïʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʩʘʜʢʘʤʠ (ʦʪ ʪʨʠʘʩʘ ʜʦ ʢʚʘʨʪʝʨʘ). ɺʝʨʭʥʝ-
ʵʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʚʠʪʳ ʚ ʚʠʜʝ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʧʷʪʥʘ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʩʣʘʙʦ ʚʳʪʷ-
ʥʫʪʦʛʦ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʉʣʦʞʝʥʳ ʦʥʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʤʠ 
ʦʪʣʦʞʝʥʠʷʤʠ ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ, ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʦʚ, ʛʣʠʥʠʩʪʳʭ ʧʝʩʢʦʚ ʠ ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʦ-
ʛʘʣʝʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚ ʚʝʨʭʘʭ ʨʘʟʨʝʟʘ ʧʨʝʦʙʣʘʜʘʶʪ ʧʝʩʯʘʥʳʝ, ʘ ʚ ʥʠʞʥʝʡ ʧʦʣʦʚʠʥʝ 
ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʝ ʬʨʘʢʮʠʠ ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ. ʄʦʱʥʦʩʪʴ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʢʦ-
ʣʝʙʣʝʪʩʷ ʦʪ 5,5 ʜʦ 14,0 ʤ, ʧʨʠ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ 10 ʤ. ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʢʦʣʝʙʣʝʪ-
ʩʷ ʦʪ 0,01 ʜʦ 0,5 %. ɺ ʩʦʩʪʘʚʝ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʧʨʝʦʙʣʘʜʘʶʪ, ʚ ʦʩʥʦʚʥʦʤ, ʠʣʴʤʝʥʠʪ, ʣʝʡʢʦʢʩʝʥ, 
ʨʫʪʠʣ ʠ ʮʠʨʢʦʥ. ʉʦʜʝʨʞʘʥʠʝ ʫʩʣʦʚʥʦʛʦ ʠʣʴʤʝʥʠʪʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,34 ʜʦ 7,04 ʢʛ/ʤ3. ʉʨʝʜʥʝʝ 
ʩʦʜʝʨʞʘʥʠʝ ʫʩʣʦʚʥʦʛʦ ʠʣʴʤʝʥʠʪʘ ʧʦ ʨʦʩʩʳʧʠ ʩʦʩʪʘʚʣʷʝʪ 2,3 ʢʛ/ʤ3. ʇʣʦʱʘʜʴ ʨʘʟʚʠʪʠʷ ʚʝʨʭʥʝ-
ʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 1,75 ʢʤ2. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʧʝʢʪʨʘʣʴʥʳʭ ʘʥʘʣʠʟʦʚ ʦʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ ʥʝ-
ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʭʨʦʤʘ, ʚʘʥʘʜʠʷ, ʪʠʪʘʥʘ, ʠʪʪʨʠʷ, ʣʘʥʪʘʥʘ, ʬʦʩʬʦʨʘ ʠ ʠʪ-
ʪʝʨʙʠʷ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʠʪʘʥʘ 0,5 % ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʝʜʠʥʠʯʥʳʭ ʧʨʦʙʘʭ. 
ɸʚʪʦʨʩʢʠʡ ʧʦʜʩʯʝʪ ʧʨʦʛʥʦʟʥʳʭ ʨʝʩʫʨʩʦʚ ʢʘʪʝʛʦʨʠʠ ʈ2 ʫʩʣʦʚʥʦʛʦ ʠʣʴʤʝʥʠʪʘ ʩʦʩʪʘʚʣʷʝʪ 

40,25 ʪʳʩ. ʪ [28], ʧʨʦʛʥʦʟʥr ʝ ʨʝʩʫʨʩʳ ʥʝ ʘʧʨʦʙʠʨʦʚʘʥʳ. 
ɹʫʨʪʠʥʩʢʘʷ ʨʦʩʩʳʧʴ (II -1-10) ʨʘʩʧʦʣʦʞʝʥʘ ʚ 7 ʢʤ ʶʛʦ-ʟʘʧʘʜʥʝʝ ʧʦʩ. ɺʳʩʦʢʠʡ. ɺʝʨʭʥʝʵʦʮʝ-

ʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʚʠʜʝ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʧʷʪʥʘ ʥʘ ʟʘʧʘʜʥʦʤ ʙʦʨʪʫ ɹʫʨʪʠʥʩʢʦʛʦ 
ʩʠʥʢʣʠʥʘʣʴʥʦʛʦ ʙʣʦʢʘ. ɺ ʥʠʟʘʭ ʨʘʟʨʝʟʘ ʟʘʣʝʛʘʶʪ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʝ ʠ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʦ-
ʛʘʣʝʯʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʟʘʯʘʩʪʫʶ ʩ ʧʨʠʤʝʩʴʶ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʦʜʝʨʞʘʥʠʝ ʛʨʘʚʠʷ ʠ ʛʘʣʴʢʠ 
ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʜʦ 30 %. ɻʘʣʴʢʘ ʭʦʨʦʰʦ ʦʢʘʪʘʥʘ, ʩʦʩʪʦʠʪ ʠʟ ʢʚʘʨʮʘ ʠ ʢʚʘʨʮʠʪʦʚ ʨʘʟʣʠʯʥʳʭ ʦʪ-
ʪʝʥʢʦʚ, ʷʡʮʝʚʠʜʥʦʡ ʠ ʩʧʣʶʱʝʥʥʦʡ ʬʦʨʤʳ. ʄʦʱʥʦʩʪʴ ʵʪʦʛʦ ʛʦʨʠʟʦʥʪʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʜʦ 5 ʤ, 
ʩʨʝʜʥʷʷ 3,5 ʤ. ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʟʘʣʝʛʘʝʪ ʧʣʘʩʪ ʢʚʘʨʮʝʚʳʭ ʧʝʩʢʦʚ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ, ʩʚʝʪʣʦ-
ʩʝʨʦʛʦ ʠ ʞʝʣʪʦ-ʩʝʨʦʛʦ ʦʪʪʝʥʢʦʚ, ʩ ʨʝʜʢʦʡ ʧʨʠʤʝʩʴʶ ʛʨʘʚʠʷ. ʄʦʱʥʦʩʪʴ ʧʝʩʢʦʚ ʜʦʩʪʠʛʘʝʪ 11 ʤ. 
ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʨʦʩʩʳʧʠ ʩʦʩʪʘʚʣʷʝʪ 7 ʤ, ʘ ʧʣʦʱʘʜʴ ï 
3 500 000 ʤ2. ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʦʪ 0,11 ʜʦ 0,85 %. ɺ ʩʦʩʪʘʚʝ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʧʨʝ-
ʦʙʣʘʜʘʝʪ ʠʣʴʤʝʥʠʪ ʜʦ 44 %, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʣʝʡʢʦʢʩʝʥ, ʨʫʪʠʣ ʠ ʮʠʨʢʦʥ. ʉʦʜʝʨʞʘʥʠʝ ʫʩʣʦʚ-
ʥʦʛʦ ʠʣʴʤʝʥʠʪʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1,58 ʜʦ 15,08 ʢʛ/ʤ3. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʧʝʢʪʨʘʣʴʥʳʭ ʘʥʘʣʠʟʦʚ ʧʝʩʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʘʙʦʢʦʥʪʨʘʩʪʥʳʤ ʢʦʤ-

ʧʣʝʢʩʥʳʤ ʦʨʝʦʣʦʤ ʧʦ ʭʨʦʤʫ, ʚʘʥʘʜʠʶ, ʪʠʪʘʥʫ, ʮʠʨʢʦʥʫ, ʠʪʪʝʨʙʠʶ, ʩʢʘʥʜʠʶ, ʣʘʥʪʘʥʫ ʠ ʥʠʦ-
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ʙʠʶ. ʅʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳʝ ʦʨʝʦʣʳ ʭʨʦʤʘ (0,1ï0,3 %) ʠ ʪʠʪʘʥʘ (0,5ï0,8 %). ʉʦʜʝʨʞʘʥʠʝ ʮʠʨʢʦ-
ʥʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,03 %. ʇʦʧʫʪʥʦ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 4 ʰʣʠʭʦʚʳʝ ʧʨʦʙʳ ʥʘ ʟʦʣʦʪʦ. ʇʨʘʢʪʠʯʝʩʢʠ 
ʟʦʣʦʪʦ ʚ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʪʩʫʪʩʪʚʫʝʪ. ɺʳʷʚʣʝʥ ʚʩʝʛʦ 1 ʟʥʘʢ (ʩʢʚʘʞʠʥʘ ʉ-73) ʨʘʟ-
ʤʝʨʦʤ 0,1Ĭ0,05 ʤʤ ʯʝʰʫʡʯʘʪʦʡ ʬʦʨʤʳ. 
ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʫʩʣʦʚʥʦʛʦ ʠʣʴʤʝʥʠʪʘ ʧʦ ʫʯʘʩʪʢʫ ʚ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ 

7,6 ʢʛ/ʤ3. ɸʚʪʦʨʩʢʠʝ ʨʘʩʯʝʪʳ ʨʝʩʫʨʩʦʚ ʫʩʣʦʚʥʦʛʦ ʠʣʴʤʝʥʠʪʘ ʧʦ ʢʘʪʝʛʦʨʠʠ ʈ2 ʚ ɹʫʨʪʠʥʩʢʦʡ ʨʦʩ-
ʩʳʧʠ ʩʦʩʪʘʚʣʷʶʪ 186,2 ʪʳʩ. ʪ, ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʥʝ ʘʧʨʦʙʠʨʦʚʘʥʳ [28]. 

ʎɺɽʊʅʓɽ ʄɽʊɸʃʃʓ 

ʄɽɼʔ 

ʅʘ ʦʧʠʩʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ ʠʤʝʝʪʩʷ 4 ʧʨʦʷʚʣʝʥʠʷ ʬʦʨʤʘʮʠʠ ʤʝʜʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʩʚʷʟʘʥʥʳʭ 
ʩ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ ʧʝʨʤʠ (ʙʝʣʝʙʝʚʩʢʘʷ, ʩʘʣʤʳʰʩʢʘʷ, ʛʨʝ-
ʙʝʥʩʢʘʷ, ʚʷʟʦʚʩʢʘʷ ʠ ʢʫʣʴʯʫʤʦʚʩʢʘʷ ʩʚʠʪʳ). ʇʨʦʷʚʣʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʣʠʥʟ ʩ 
ʤʘʣʘʭʠʪʦʤ ʚ ʧʝʩʯʘʥʠʢʘʭ ʠ ʢʦʥʛʣʦʤʝʨʘʪʘʭ, ʚ ʚʠʜʝ ʥʘʣʝʪʦʚ ʤʘʣʘʭʠʪʘ ʚ ʧʣʘʩʪʘʭ ʪʦʥʢʦʩʣʦʠʩʪʳʭ 
ʘʣʝʚʨʦʣʠʪʦʚ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʫʛʣʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʘʜʢʦʚ. ɺʳʷʚʣʝʥʥʳʝ ʧʨʦʷʚʣʝ-
ʥʠʷ ʠ ʠʤʝʶʪ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʧʨʝʜ-
ʩʪʘʚʣʷʶʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʥʪʝʨʝʩʘ [7]. 
ʂʘʨʘʛʘʰʪʠʥʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ (I-4-1) ʧʨʝʜʩʪʘʚʣʝʥʦ ʝʜʠʥʠʯʥʳʤʠ ʣʠʥʟʘʤʠ ʚ ʧʝʩʯʘʥʠʢʘʭ ʠ ʢʦʥ-

ʛʣʦʤʝʨʘʪʘʭ ʩ ʤʘʣʘʭʠʪʦʤ ʚ ʮʝʤʝʥʪʝ. ʃʠʥʟʳ ʧʨʦʩʣʝʞʝʥʳ ʥʘ ʤʝʩʪʥʦʩʪʠ ʧʦ ʩʪʘʨʳʤ ʚʳʨʘʙʦʪʢʘʤ. ʇʦ 
ʧʨʦʩʪʠʨʘʥʠʶ ʣʠʥʟʳ ʩʦʩʪʘʚʣʷʣʠ ʧʝʨʚʳʝ ʤʝʪʨʳ, ʘ ʤʦʱʥʦʩʪʠ ʜʦʣʠ ʤʝʪʨʘ ʩ ʤʘʢʩʠʤʘʣɹʥʳʤ ʩʦʜʝʨ-
ʞʘʥʠʝʤ ʤʝʜʠ 0,06 %. 
ɺʦʩʪʦʯʥʦ-ʂʘʨʘʛʘʰʪʠʥʩʢʦʝ (I-4-2) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʣʦʤʦʱʥʳʝ ʣʠʥʟʳ ʚ ʧʨʦʩʣʦʷʭ ʧʝʩ-

ʯʘʥʠʢʦʚ, ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʛʣʠʥ. ʉʦʜʝʨʞʘʥʠʷ ʤʝʜʠ ʚ ʧʝʩʯʘʥʠʢʘʭ ʩʦʩʪʘʚʣʷʶʪ 0,33ï4,83 %, ʚ ʢʦʥ-
ʛʣʦʤʝʨʘʪʘʭ ï 0,22ï0,85 %, ʚ ʧʦʜʩʪʠʣʘʶʱʠʭ ʢʨʘʩʥʦ-ʙʫʨʳʭ ʛʣʠʥʘʭ ï 0,04 %. 

1-ʦʝ ɿʘʧʘʜʥʦ-ʂʳʟʳʣ-ɸʜʳʨʩʢʦʝ (I-4-5) ʘʥʘʣʦʛʠʯʥʦ ʧʨʝʜʳʜʫʱʝʤʫ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʥ-
ʟʦʯʢʠ ʤʦʱʥʦʩʪʴʶ 7 ʩʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʜʠ ʚ ʧʝʩʯʘʥʠʢʘʭ 1 %. ɺ ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʩ ʧʨʦʩʣʦʷʤʠ 
ʧʝʩʯʘʥʠʢʦʚ ʚʩʪʨʝʯʝʥʘ ʣʠʥʟʦʯʢʘ, ʤʦʱʥʦʩʪʴʶ 20 ʩʤ, ʤʘʣʘʭʠʪ ʦʪʤʝʯʘʝʪʩʷ ʚ ʢʘʨʙʦʥʘʪʥʦʤ ʮʝʤʝʥʪʝ 
ʧʦʨʦʜʳ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ 4 %. 

2-ʦʝ ɿʘʧʘʜʥʦ-ʂʳʟʳʣ-ɸʜʳʨʩʢʦʝ (I-4-6). ʅʘ ʧʨʦʷʚʣʝʥʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʩʪʘʨʳʝ ʚʳʨʘʙʦʪʢʠ. ʇʦ 
ʚʳʨʘʙʦʪʢʘʤ ʩʨʝʜʠ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʦʚ ʦʪʤʝʯʘʝʪʩʷ ʤʘʣʘʭʠʪ ʚ ʚʠʜʝ ʪʦʥʢʠʭ ʥʘʣʝʪʦʚ ʧʦ 
ʪʨʝʱʠʥʘʤ. ʉʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʦʪ ʪʳʩʷʯʥʳʭ ʜʦʣʝʡ ʜʦ 0,83 % (ʧʨʠ ʤʦʱʥʦʩʪʠ ʧʣʘʩʪʘ 0,5 ʤ). ʈʘʟʤʝ-
ʨʳ ʟʦʥ ʦʨʫʜʝʥʝʥʠʷ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʥʝ ʧʨʝʚʳʰʘʶʪ 20 ʤ. 

ʈɽɼʂʀɽ ʄɽʊɸʃʃʓ 

ʉʊʈʆʅʎʀʁ 

ɼʚʘ ʧʨʦʷʚʣʝʥʠʷ ʩʪʨʦʥʮʠʷ ʚʳʷʚʣʝʥʳ ʚ ʦʪʣʦʞʝʥʠʷʭ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ (ʬʠʣʠʧʧʦʧʦʚʩʢʘʷ ʠ 
ʠʨʝʥʩʢʘʷ ʩʚʠʪʳ), ʛʜʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʦʷʭ ʠ ʧʘʯʢʘʭ ʛʠʧʩʦʥʦʩʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩʦʜʝʨʞʘʥʠʷ ʩʪʨʦʥ-
ʮʠʷ ʜʦʩʪʠʛʘʶʪ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʥʪʦʚ [7]. 
ʅʘʜʝʞʜʠʥʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ (I-4-3) ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ, ʚ 4 ʢʤ 

ʚʦʩʪʦʯʥʝʝ ʧʦʩ. ʂʘʨʘʛʘʯʢʘ. 
ʇʨʦʷʚʣʝʥʠʝ ʧʨʠʫʨʦʯʝʥʦ ʢ ʣʦʢʘʣʴʥʦʤʫ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʤʦʱʥʦʩʪʠ ʦʪʣʦʞʝ-

ʥʠʡ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ. ɿʜʝʩʴ ʣʠʪʦʭʠʤʠʯʝʩʢʠʡ ʩʲʝʤʢʦʡ (ʩʝʪʴ 200Ĭ10 ʤ) ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʨʝʦʣʳ 
ʧʦʚʳʰʝʥʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʩʪʨʦʥʮʠʷ, ʚʳʪʷʥʫʪʳʝ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʧʦʨʦʜ ʥʘ 1 600 ʤ, ʧʨʠʫʨʦʯʝʥ-
ʥʳʝ ʢ ʚʳʭʦʜʘʤ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʯʝʢ ʧʦʨʦʜ. ʀʩʪʠʥʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦʨʦʜ 
ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʩʪʨʦʥʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 56 ʤ. ʉʦʜʝʨʞʘʥʠʝ ʩʪʨʦʥʮʠʷ ʧʦ ʜʘʥʥʳʤ 
ʰʪʫʬʥʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪ 3,0ï19,5 %. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʨʝʥʪʛʝʥʦʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʦʚ ʧʨʦʙ ʢʝʨʥʘ ʢʦʣʦʥʢʦ-

ʚʳʭ ʩʢʚʘʞʠʥ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʪʨʦʥʮʠʷ ʚʩʪʨʝʯʝʥʳ ʚ ʚʝʨʭʥʝʤ ʧʣʘʩʪʝ ʢʘʚʝʨʥʦʟʥʳʭ 
ʠʟʚʝʩʪʥʷʢʦʚ ʥʘ ʛʣʫʙʠʥʝ 25,2ï33,0 ʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 7,68ï11,16 %, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʜʝʨʞʘʥʠʶ 
ʮʝʣʝʩʪʠʥʘ 13,6ï19,7 %. 
ɺ ʰʪʫʬʥʳʭ ʧʨʦʙʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʢʘʚʝʨʥʦʟʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ, ʩʦʜʝʨʞʘʥʠʝ ʩʪʨʦʥʮʠʷ 

ʜʦʩʪʠʛʘʝʪ 19,5ï24,5 %. 
ʇʨʠʚʝʜʝʥʥʳʝ ʬʘʢʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʩʪʨʦʥʮʠʡ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʟʦʥʝ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ. 
ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʡ ʬʦʨʤʳ 
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ʥʘʭʦʞʜʝʥʠʷ ʩʪʨʦʥʮʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙʘʭ ʩʪʨʦʥʮʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʜʚʫʭ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨ-
ʤʘʭ ï ʚ ʬʦʨʤʝ ʮʝʣʝʩʪʠʥʘ ʠ ʚ ʬʦʨʤʝ ʩʪʨʦʥʮʠʘʥʠʪʘ, ʧʨʠʯʝʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʙ ʧʨʝʦʙʣʘʜʘʝʪ 
ʮʝʣʝʩʪʠʥ, ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ï ʩʪʨʦʥʮʠʘʥʠʪ. 
ʂʳʟʳʣ-ɸʜʳʨʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ (I-4-8) ʥʘʭʦʜʠʪʩʷ ʚ 6 ʢʤ ʶʛʦ-ʚʦʩʪʦʯʥʝʝ ʧʦʩ. ʂʳʟʳʣ-ɸʜʳʨ, ʚ 

15 ʢʤ ʶʛʦ-ʚʦʩʪʦʯʥʝʝ ʅʘʜʝʞʜʠʥʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ. 
ʆʪʣʦʞʝʥʠʷ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʜʝʩʴ ʚ ʦʩʥʦʚʥʦʤ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ ʠ 

ʧʘʯʢʘʤʠ ʛʠʧʩʦʚ. ɺʙʣʠʟʠ ʧʘʯʝʢ ʛʠʧʩʘ ʚ ʨʘʟʨʝʟʝ ʥʝʨʝʜʢʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʣʦʠ ʠʟʚʝʩʪʥʷʢʘ ʤʦʱʥʦ-
ʩʪʴʶ ʦʪ ʜʦʣʝʡ ʤʝʪʨʘ ʜʦ 1,5ï2,0 ʤ. ʅʘ ʫʯʘʩʪʢʝ ʧʨʦʠʟʚʝʜʝʥʘ ʪʦʣʴʢʦ ʜʝʪʘʣʴʥʘʷ ʤʝʪʘʣʣʦʤʝʪʨʠʯʝ-
ʩʢʘʷ ʩʲʝʤʢʘ ʧʦ ʩʝʪʢʝ 200Ĭ10 ʤ ʠ ʦʪʦʙʨʘʥʳ ʦʜʠʥʦʯʥʳʝ ʧʨʦʙʳ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɻʦʨʥʳʝ ʠ 
ʙʫʨʦʚʳʝ ʨʘʙʦʪʳ ʥʝ ʧʨʦʠʟʚʦʜʠʣʠʩʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʪʘʣʣʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚʳʷʚʣʝʥʦ ʥʝʩʢʦʣʴ-
ʢʦ ʦʨʝʦʣʦʚ ʧʦʚʳʰʝʥʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʩʪʨʦʥʮʠʷ. ʆʨʝʦʣʳ ʩʦʜʝʨʞʘʥʠʡ ʩʪʨʦʥʮʠʷ ʚ ʜʝʩʷʪʳʝ ʜʦʣʠ 
ʧʨʦʮʝʥʪʘ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʰʠʨʠʥʫ. ʆʨʝʦʣʳ ʩʦʜʝʨʞʘʥʠʡ ʩʪʨʦʥʮʠʷ ʚ 1 % ʠ ʚʳʰʝ ʦʙʳʯʥʦ ʦʯʝʥʴ 
ʫʟʢʠʝ ʠ ʠʭ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩʪʨʦʛʦ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʦʩʪʠʨʘʥʠʝʤ ʧʦʨʦʜ. ʇʘʯʢʠ ʛʠʧʩʦʚ ʠ ʩʙʣʠʞʝʥʥʳʝ 
ʩ ʥʠʤʠ ʚ ʨʘʟʨʝʟʝ ʩʣʦʠ ʠʟʚʝʩʪʥʷʢʘ ʦʙʨʘʟʫʶʪ ʚ ʨʝʣʴʝʬʝ ʛʨʷʜʳ, ʥʘ ʛʨʝʙʥʷʭ ʢʦʪʦʨʳʭ ʢʦʨʝʥʥʳʝ ʧʦ-
ʨʦʜʳ ʦʙʥʘʞʝʥʳ ʠ ʧʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʟʜʝʩʴ ʧʦ ʢʦʨʝʥʥʳʤ ʧʦʨʦʜʘʤ. ʂ ʵʪʠʤ ʛʨʷʜʘʤ ʠ ʧʨʠʫʨʦʯʝʥʳ 
ʦʨʝʦʣʳ ʧʦʚʳʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʪʨʦʥʮʠʷ. 
ʇʦ ʪʨʝʤ ʰʪʫʬʥʳʤ ʧʨʦʙʘʤ, ʚʟʷʪʳʤ ʧʦ ʩʪʘʨʦʡ ʦʙʚʘʣʠʚʰʝʡʩʷ ʢʘʥʘʚʝ ʠʟ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʦʜʝʨʞʘ-

ʥʠʷ Srʆ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʭʠʤʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʚ ʢʦʣʠʯʝʩʪʚʘʭ: 2,45 %; 6,47 %; 4,13 %. 

ɹʃɸɻʆʈʆɼʅʓɽ ʄɽʊɸʃʃʓ 

ɿʆʃʆʊʆ 

ʅʘ ʧʣʦʱʘʜʠ ʨʘʙʦʪ ʚʳʜʝʣʝʥʦ 7 ʧʣʦʱʘʜʥʳʭ ʠ 4 ʣʠʥʝʡʥʳʭ ʥʝʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʩʩʳʧʝʡ, 3 
ʰʣʠʭʦʚʳʭ ʦʨʝʦʣʘ ʠ 4 ʰʣʠʭʦʚʳʭ ʣʠʥʝʡʥʳʭ ʧʦʪʦʢʦʚ ʟʦʣʦʪʘ. ʇʨʦʷʚʣʝʥʠʷ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ ʨʘʟ-
ʚʠʪʳ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʩʝʚʝʨʥʦʡ ʧʦʣʦʚʠʥʝ ʦʧʠʩʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ, ʥʦʩʷʪ ʥʝʧʨʦʤʳʰʣʝʥʥʳʡ ʭʘʨʘʢ-
ʪʝʨ ʠ ʨʘʟʚʠʪʳ ʚ ʦʪʣʦʞʝʥʠʷʭ ʤʠʦʮʝʥʦʚʦʛʦ, ʚʝʨʭʥʝʧʣʠʦʮʝʥʦʚʦʛʦ, ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʠ ʛʦʣʦʮʝ-
ʥʦʚʦʛʦ ʚʦʟʨʘʩʪʦʚ. ʐʣʠʭʦʚʦʝ ʟʦʣʦʪʦ ʦʪʤʝʯʝʥʦ ʪʘʢʞʝ ʚ ʦʪʣʦʞʝʥʠʷʭ ʨʘʥʥʝʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. 
ɹʫʨʪʠʥʩʢʘʷ ʥʝʧʨʦʤʳʰʣʝʥʥʘʷ ʨʦʩʩʳʧʴ (I-1-1) ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʨʘʚʦʤ ʩʢʣʦʥʝ ʜʦʣʠʥʳ 

ʨ. ɹʫʨʪʠ, ʚ 4 ʢʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʧʦʩ. ʉʘʟʘʥ. ʆʥʘ ʩʚʷʟʘʥʘ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʧʣʠʦʮʝʥʦʚʦʛʦï
ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʦʚ. 
ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ɹʫʨʪʠʥʩʢʦʡ ʨʦʩʩʳʧʠ ʠʟʫʯʝʥʦ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʙʫʨʝʥʠʷ ʰʥʝʢʦʚʳʭ 

ʩʢʚʘʞʠʥ [9]. ɺ ʩʪʨʦʝʥʠʠ ʨʘʟʨʝʟʦʚ ʚʝʨʭʥʝʧʣʠʦʮʝʥʦʚʳʭ ʠ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʦʩʥʦʚ-
ʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʛʣʠʥʳ, ʚ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʧʝʩʢʦʚ. 
ɺ ʧʨʝʜʝʣʘʭ ɹʫʨʪʠʥʩʢʦʡ ʨʦʩʩʳʧʠ ʚʳʷʚʣʝʥʳ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʧʦ ʩʢʚʘʞʠʥʘʤ ʦʪ 115 ʜʦ 

690 ʤʛ/ʤ3, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 390 ʤʛ/ʤ3. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʟʦʣʦʪʦʥʦʩʥʳʭ ʧʦʨʦʜ ï ʥʝ-
ʤʥʦʛʠʤ ʙʦʣʝʝ 10 ʤ, ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʙʰʠʨʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʚʠʪʠʷ ʚʝʨʭʥʝʧʣʠʦʮʝʥʦʚʳʭ ʠ 
ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʙʦʣʝʝ 20 ʢʤ2). ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʦʩʩʳʧʴ, ʚ ʮʝ-
ʣʦʤ, ʠʟʫʯʝʥʘ ʩʣʘʙʦ (ʦʜʥʘ ʩʢʚʘʞʠʥʘ ʥʘ 2,5 ʢʤ2 ʧʣʦʱʘʜʠ ʨʦʩʩʳʧʠ). 
ʂʘʨʘʛʘʰʪʠʥʩʢʘʷ ʥʝʧʨʦʤʳʰʣʝʥʥʘʷ ʨʦʩʩʳʧʴ (I-2-1) ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʨʘʚʦʤ ʙʦʨʪʫ 

ʨʫʯ. ʂʘʨʘʛʘʰʪʳ, ʚ 5 ʢʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʬʝʨʤʳ 2 ʩʚʭ. ɹʝʣʷʝʚʩʢʦʛʦ (ʧʦʩ. ʅʦʚʦ-ʊʨʦʠʮʢʠʡ). 
ɿʦʣʦʪʦʥʦʩʥʳʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʪʦʨʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨ-

ʨʘʩʳ ʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʝʨʭʥʝʧʣʠʦʮʝʥʦʚʦʛʦ ʠ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 
ʚʦʟʨʘʩʪʘ. 
ʂʘʨʘʛʘʰʪʠʥʩʢʘʷ ʨʦʩʩʳʧʴ ʠʟʫʯʝʥʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʩʢʚʘʞʠʥ ʰʥʝʢʦʚʦʛʦ ʙʫʨʝʥʠʷ [9]. ɺʝʨʭʥʝ-

ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ʨʘʟʨʝʟʘʭ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʘʣʝʯʥʠʢʘʤʠ, ʧʝʩʢʘʤʠ, ʛʣʠ-
ʥʘʤʠ ʠ ʩʫʛʣʠʥʢʘʤʠ. ʄʠʥʠʤʘʣʴʥʘʷ ʠʭ ʤʦʱʥʦʩʪʴ 1,5 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ï 10,2 ʤ. 
ɺʝʨʭʥʝʧʣʠʦʮʝʥʦʚʳʝ ʠ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʦʷʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ 

ʛʣʠʥ. ɻʣʠʥʳ ʪʝʤʥʦ-ʞʝʣʪʳʝ, ʚ ʦʩʥʦʚʘʥʠʠ ï ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʠ ʢʨʘʩʥʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʝ ʩ ʧʨʠ-
ʤʝʩʴʶ ʛʘʣʝʢ ʠ ʛʨʘʚʠʡʥʳʭ ʟʝʨʝʥ ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ. ʄʠʥʠʤʘʣʴʥʘʷ ʠʭ ʤʦʱʥʦʩʪʴ 6 ʤ, ʤʘʢʩʠʤʘʣʴ-
ʥʘʷ ï ʙʦʣʝʝ 35 ʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ ʩʦʩʪʘʚʣʷʣʦ 46ï
690 ʤʛ/ʤ3 (ʩʨʝʜʥʝʝ 275 ʤʛ/ʤ3). ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ ʧʨʠʫʨʦʯʝʥʘ 
ʢ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤ ʦʪʣʦʞʝʥʠʷʤ ï ʜʦ 690 ʤʛ/ʤ3, ʚ ʪʝʨʨʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ï ʜʦ 345 ʤʛ/ʤ3. 
ʂʘʨʘʛʘʯʠʥʩʢʘʷ ʥʝʧʨʦʤʳʰʣʝʥʥʘʷ ʨʦʩʩʳʧʴ (I-2-4) ʟʦʣʦʪʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʨʘʚʦʤ ʙʦʨʪʫ 

ʨʫʯ. ʂʘʨʘʛʘʰʪʳ, ʚ 2 ʢʤ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʦʪ ʚʪʦʨʦʡ ʬʝʨʤʳ 2 ʩʚʭ. ɹʝʣʷʝʚʩʢʦʛʦ (ʧʦʩ. ʅʦʚʦ-
ʊʨʦʠʮʢʠʡ). ɿʦʣʦʪʦʥʦʩʥʳʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʧʦʨʦʜʳ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ʈʦʩʩʳʧʴ ʚʳ-
ʷʚʣʝʥʘ ʩʢʚʘʞʠʥʦʡ ʰʥʝʢʦʚʦʛʦ ʙʫʨʝʥʠʷ [9]. 
ɺ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʟʘʣʝʛʘʶʪ ʧʝʩʢʠ. ʆʥʠ ʩʝʨʦʚʘʪʦ-ʞʝʣʪʳʝ, 

ʩʨʝʜʥʝ-ʛʨʫʙʦʟʝʨʥʠʩʪʦ-ʧʦʣʠʤʠʢʪʦʚʳʝ, ʛʣʠʥʠʩʪʳʝ, ʦʙʚʦʜʥʝʥʥʳʝ. ɺʦʜʦʫʧʦʨʦʤ ʩʣʫʞʘʪ ʘʢʯʘʛʳʣʴ-
ʩʢʠʝ ʛʣʠʥʳ ʩʠʥʝʚʘʪʦ-ʩʝʨʳʝ, ʪʝʤʥʦ-ʩʠʥʠʝ, ʦʯʝʥʴ ʚʷʟʢʠʝ, ʧʣʘʩʪʠʯʥʳʝ. ɻʣʠʥʳ ʚʩʢʨʳʪʳ ʚ ʠʥʪʝʨʚʘ-
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ʣʝ ʛʣʫʙʠʥ 30ï36 ʤ. ʄʦʱʥʦʩʪʴ ʧʝʩʢʦʚ 10,5 ʤ. 
ʇʝʩʢʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʧʣʘʩʪʦʤ ʛʣʠʥ. ʆʥʠ ʪʝʤʥʦ-ʞʝʣʪʳʝ, ʢʦʨʠʯʥʝʚʘʪʦ-ʞʝʣʪʳʝ, ʦʯʝʥʴ ʧʣʦʪ-

ʥʳʝ, ʢʦʤʢʦʚʘʪʳʝ ʩ ʧʨʠʤʝʩʴʶ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʛʘʣʝʢ ʠ ʛʨʘʚʠʡʥʳʭ ʟʝʨʝʥ ʢʨʝʤʥʠʩʪʳʭ ʧʦ-
ʨʦʜ. 
ʀʟ ʩʢʚʘʞʠʥʳ 19 ʙʳʣʦ ʦʪʦʙʨʘʥʦ 12 ʢʝʨʥʦʚʳʭ ʧʨʦʙ (ʠʥʪ. 1,5ï27,0 ʤ). ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘ-

ʥʠʝ ʟʦʣʦʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʠʤʠʢʦ-ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ï 460 ʤʛ/ʤ3, ʤʠʥʠʤʘʣʴʥʦʝ ï 
189 ʤʛ/ʤ3, ʩʨʝʜʥʝʝ ï 312 ʤʛ/ʤ3. 
ʉʘʥʜʘʛʘʰʩʢʘʷ ʥʝʧʨʦʤʳʰʣʝʥʥʘʷ ʨʦʩʩʳʧʴ (I-2-6) (ʣʠʥʝʡʥʘʷ) ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʨʘʚʦʤ ʙʦʨʪʫ 

ʩʦʚʨʝʤʝʥʥʦʡ ʜʦʣʠʥʳ ʨʫʯ. ʉʘʥʜʘʛʘʰ. ɿʦʣʦʪʦ ʧʨʠʫʨʦʯʝʥʦ ʢ ʦʪʣʦʞʝʥʠʷʤ ʚʝʨʭʥʝʧʣʠʦʮʝʥʦʚʦʛʦ ʠ 
ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʤʠ ʛʣʠʥʘʤʠ ʩ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʤʠ 
ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʤʝʣʢʦʡ ʛʘʣʴʢʦʡ ʠ ʛʨʘʚʠʡʥʳʤʠ ʟʝʨʥʘʤʠ ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ. ʄʘʢʩʠ-
ʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʢʝʨʥʦʚʳʭ ʧʨʦʙ ʩʦʩʪʘʚʣʷʝʪ 
460 ʤʛ/ʤ3, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʥʘ ʛʣʫʙʠʥʘʭ 25,5ï30,0 ʤ [9]. 
ʊʫʟʣʫʢ-ʂʦʣʴʩʢʘʷ ʥʝʧʨʦʤʳʰʣʝʥʥʘʷ ʨʦʩʩʳʧʴ (I-3-1) ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʊʫʟʣʫʢ-ʂʦʣʴ. 

ɿʦʣʦʪʦʥʦʩʥʳʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʤʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ, ʟʘʣʝʛʘʶʱʠʝ ʚ ʢʘʨʩʪʦʚʦʡ ʚʧʘʜʠʥʝ ʠ 
ʧʝʨʝʢʨʳʪʳʝ ʩʦʚʨʝʤʝʥʥʳʤ ʘʣʣʶʚʠʝʤ ʩʦ ʟʥʘʢʦʚʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʟʦʣʦʪʘ. 
ɼʦʣʠʥʘ ʨʝʢʠ ʊʫʟʣʫʢ-ʂʦʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʨʩʪʦʚʫʶ ʚʧʘʜʠʥʫ ʧʦ ʛʠʧʩʘʤ ʢʫʥʛʫʨʘ ʠ ʢʘ-

ʟʘʥʩʢʠʤ ʠʟʚʝʩʪʥʷʢʘʤ ʠ ʚʳʧʦʣʥʝʥʘ ʤʠʦʮʝʥʦʚʳʤʠ ʛʘʣʝʯʥʠʢʘʤʠ. ʄʦʱʥʦʩʪʴ ʛʘʣʝʯʥʠʢʦʚ, ʚʳʧʦʣ-
ʥʷʶʱʠʭ ʦʪʜʝʣʴʥʳʝ ʚʦʨʦʥʢʠ, ʜʦʩʪʠʛʘʝʪ 70ï90 ʤ. ʄʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʝʨʝʨʳʪʳ ʯʝʭʣʦʤ ʩʦ-
ʚʨʝʤʝʥʥʳʭ ʩʫʛʣʠʥʢʦʚ, ʩʫʧʝʩʝʡ ʠ ʛʘʣʝʯʥʠʢʦʚ ʤʦʱʥʦʩʪʴʶ 3ï5 ʤ. ɼʨʝʚʥʷʷ ʤʠʦʮʝʥʦʚʘʷ ʚʧʘʜʠʥʘ, 
ʠʤʝʶʱʘʷ ʰʠʨʠʥʫ 4ï5 ʢʤ, ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʭʘʨʘʢʪʝʨʥʳʤ ʩʛʣʘʞʝʥʥʳʤ ʬʦʨʤʘʤ ʨʝʣʴʝ-
ʬʘ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʝʝ ʵʨʦʟʠʦʥʥʳʤ ʫʩʪʫʧʘʤ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʰʣʠʭʦʚʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʟʦʣʦʪʦ ʙʳʣʦ ʚʩʪʨʝʯʝʥʦ ʚ ʢʦʣʠʯʝʩʪʚʝ 1ï2, ʨʝʞʝ 3ï8 

ʟʥʘʢʦʚ ʥʘ ʧʨʦʙʫ [23, 24]. ʌʦʨʤʘ ʟʦʣʦʪʠʥ ʣʝʧʝʰʢʦʦʙʨʘʟʥʘʷ ʠ ʯʝʯʝʚʠʮʝʦʙʨʘʟʥʘʷ, ʨʘʟʤʝʨ ʟʝʨʝʥ 
0,1ï0,5 ʤʤ, ʟʦʣʦʪʦ ʭʦʨʦʰʦ ʦʢʘʪʘʥʦ, ʧʦʚʝʨʭʥʦʩʪʴ ʛʣʘʜʢʘʷ. 
ʋʩʪʴ-ʄʫʝʣʜʠʥʩʢʘʷ ʥʝʧʨʦʤʳʰʣʝʥʥʘʷ ʨʦʩʩʳʧʴ (I-3-4) ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʋʨʪʘ-

ɹʫʨʪʷ, ʚ 1 ʢʤ ʚʳʰʝ ʫʩʪʴʷ ʨ. ʄʫʝʣʜʳ. ɿʦʣʦʪʦʩʦʜʝʨʞʘʱʠʤʠ ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʝ-
ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʠʥʳ ʨ. ʋʨʪʘ-ɹʫʨʪʷ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʚʠʡʥʦ-
ʛʘʣʝʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩ ʧʝʩʯʘʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ ʧʦ ʭʠ-
ʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʜʦʩʪʠʛʘʝʪ 180 ʤʛ/ʤ3, ʩʨʝʜʥʝʝ ï 130 ʤʛ/ʤ3. ʄʦʱʥʦʩʪʴ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʘʣʣʚʁʠʷ 
ʨʘʚʥʘ 24 ʤ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʡ [20, 21]. 
ʄʫʝʣʜʠʥʩʢʘʷ ʥʝʧʨʦʤʳʰʣʝʥʥʘʷ ʨʦʩʩʳʧʴ (I-3-5) ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʙʘʩʩʝʡʥʝ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ 

ʨ. ʄʫʝʣʜʳ. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʠʦʮʝʥʦʚʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʨʫʩʣʦʚʳʝ 
ʦʪʣʦʞʝʥʠʷ ʨ. ʄʫʝʣʜʳ. ʅʘ ʫʯʘʩʪʢʝ ʨʦʩʩʳʧʠ ʰʣʠʭʦʚʳʤʠ ʧʦʠʩʢʘʤʠ ʚ ʝʜʠʥʠʯʥʳʭ ʟʥʘʢʘʭ ʚ 53 ʧʨʦ-
ʙʘʭ ʫʩʪʘʥʦʚʣʝʥʦ ʟʦʣʦʪʦ. ʆʥʦ ʞʝ ʦʙʥʘʨʫʞʝʥʦ ʠ ʚ ʤʠʦʮʝʥʦʚʳʭ ʛʘʣʝʯʥʠʢʘʭ [23, 24]. 
ʆʨʣʦʚʩʢʘʷ ʥʝʧʨʦʤʳʰʣʝʥʥʘʷ ʨʦʩʩʳʧʴ (II -2-1) ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʜʚʫʭ ʢʤ ʩʝʚʝʨʥʝʝ 

ʧʦʩ. ʉʦʚʝʪʩʢʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʢʘʨʪʠʨʦʚʦʯʥʳʭ ʠ ʧʦʠʩʢʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʰʠʨʦʢʦʡ ʧʦʣʦʩʝ ʩʫʙ-
ʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʨʘʩʧʦʣʘʛʘʶʱʝʡʩʷ ʤʝʞʜʫ ʧʦʩʝʣʢʘʤʠ ʆʨʣʦʚʩʢʠʤ ʠ ʉʦʚʝʪʩʢʠʤ, ʙʳʣ 
ʚʳʷʚʣʝʥ ʮʝʣʳʡ ʨʷʜ ʧʨʦʷʚʣʝʥʠʡ ʟʦʣʦʪʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʦʨʦʜʘʤʠ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ, ʤʠʦʮʝʥʘ, ʚʝʨʭ-
ʥʝʛʦ ʧʣʠʦʮʝʥʘ, ʵʦʧʣʝʡʩʪʦʮʝʥʘ ʠ ʢʚʘʨʪʝʨʘ [9]. 
ɿʦʣʦʪʦ ʚ ʧʦʨʦʜʘʭ ʨʘʥʥʝʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʩʢʚʘʞʠʥʘʭ ʫʜʘʨʥʦ-

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʙʫʨʝʥʠʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʦʪ 0,08 ʜʦ 2,0 ʛ/ʪ (ʩʨʝʜʥʝʝ 
0,15 ʛ/ʪ). ɿʦʣʦʪʦʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʘʩʥʦ-ʙʫʨʳʤʠ ʛʣʠʥʘʤʠ. 
ɿʦʣʦʪʦʩʦʜʝʨʞʘʱʠʝ ʤʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʦʣʠʥʠʟʠʨʦʚʘʥʥʳʤʠ ʧʝʩʢʘʤʠ ʠ 

ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʣʠʥʟʘʤʠ ʛʣʠʥ ʠ ʘʣʝʚʨʦʣʠʪʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʦʪ 0,05 ʜʦ 1,0 ʛ/ʪ. ʕʦʧʣʝʡʩʪʦʮʝʥʦʚʳʝ 
ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʘʣʝʯʥʠʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʨʫʙʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʥʘ ʧʝʩʯʘʥʦ-
ʛʣʠʥʠʩʪʦʤ ʮʝʤʝʥʪʝ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ 0,1ï1,5 ʛ/ʪ. ɿʦʣʦʪʦ ʚ ʰʣʠʭʦʚʳʭ ʧʨʦʙʘʭ 
ʚʩʪʨʝʯʘʝʪʩʷ ʦʪ 1ï3 ʜʦ 10ï13 ʟʥʘʢʦʚ, ʪʦʥʢʦʯʝʰʫʡʯʘʪʦʝ. 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʧʦ ʜʘʥʥʳʤ ʰʣʠʭʦʚʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ, ʟʦʣʦʪʦ ʚʩʪʨʝʯʝʥʦ ʚ ʢʦʣʠ-

ʯʝʩʪʚʝ ʦʪ 1 ʜʦ 11 ʟʥʘʢʦʚ ʪʦʥʢʦʯʝʰʫʡʯʘʪʦʛʦ ʤʝʪʘʣʣʘ. 
ʂʘʡʨʘʪʩʢʘʷ ʣʠʥʝʡʥʘʷ ʨʦʩʩʳʧʴ (II -2-2) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 1,5 ʢʤ ʥʘ ʩʝʚʝʨ ʦʪ ʧʦʩ. ʂʘʡʨʘʪ. ɿʦʣʦ-

ʪʦʥʦʩʥʳʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʧʦʨʦʜʳ ʤʠʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. 
ʄʠʦʮʝʥ ʩʣʦʞʝʥ ʧʣʘʩʪʦʤ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʦʚ. ɻʘʣʴʢʘ ʤʝʣʢʘʷ (ʤʘʢʩʠʤʫʤ ʜʦ 1ï2 ʩʤ ʚ ʜʠʘ-

ʤʝʪʨʝ), ʧʦʣʫʦʢʘʪʘʥʥʘʷ ʠ ʧʣʦʭʦ ʦʢʘʪʘʥʥʘʷ. ʆʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʢʚʘʨʮʝʤ, ʢʨʝʤ-
ʥʝʤ ʠ ʨʘʟʣʠʯʥʳʤʠ ʠʟʚʝʨʞʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ. ɻʨʘʚʠʡʥʳʝ ʟʝʨʥʘ ʠ ʛʘʣʴʢʠ ʭʦʨʦʰʦ ʫʧʣʦʪʥʝʥʳ ʢʦ-
ʨʠʯʥʝʚʘʪʦ-ʩʝʨʦʡ ʛʣʠʥʦʡ ʢʘʦʣʠʥʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʦʪʘ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ 
1 ʛ/ʪ. ʐʣʠʭʦʚʳʤ ʦʧʨʦʙʦʚʘʥʠʝʤ ʟʦʣʦʪʦ ʩʦʩʪʘʚʠʣʦ 3ï5 ʟʥʘʢʦʚ [10]. 
ʉʝʚʝʨʦ-ɹʨʘʮʣʘʚʩʢʘʷ ʣʠʥʝʡʥʘʷ ʨʦʩʩʳʧʴ (II -2-3) ʨʘʩʧʦʣʦʞʝʥʘ ʚ 2 ʢʤ ʩʝʚʝʨʥʝʝ ʦʜʥʦʠʤʝʥʥʦʛʦ 

ʧʦʩʝʣʢʘ. ɿʦʣʦʪʦʥʦʩʥʳʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʚʝʨʭʥʝʧʣʠʦʮʝʥʦʚʳʝï
ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʛʣʠʥʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ, 
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ʧʝʩʢʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʠʥʦʛʜʘ ʩ ʧʨʠʤʝʩʴʶ ʛʨʘʚʠʡʥʳʭ ʟʝʨʝʥ ʠ ʛʘʣʝʢ ʢʨʝʤʥʝʡ, ʨʝʞʝ ʚʩʪʨʝʯʘ-
ʶʪʩʷ ʦʙʣʦʤʢʠ ʞʝʣʝʟʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʘ ʪʘʢʞʝ ʛʨʘʥʠʪʦʚ, ʜʠʦʨʠʪʦʚ ʠ ʜʠʘʙʘʟʦʚ. 
ʇʦ ʜʘʥʥʳʤ ʭʠʤʠʢʦ-ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʯʝʪʳʨʝʭ ʢʝʨʥʦʚʳʭ ʧʨʦʙ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʢʘʨʪʠʨʦ-

ʚʦʯʥʦʡ ʩʢʚʘʞʠʥʳ [10], ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
ï ʠʥʪʝʨʚʘʣ 10,5ï11,5 ʤ, ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ 1,5 ʛ/ʪ; 
ï ʠʥʪʝʨʚʘʣ 21,5ï22,5 ʤ, ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ 2,5 ʛ/ʪ; 
ï ʠʥʪʝʨʚʘʣ 40,0ï41,0 ʤ, ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ 2,0 ʛ/ʪ; 
ï ʠʥʪʝʨʚʘʣ 53,0ï54,0 ʤ, ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ 2,0 ʛ/ʪ. 
ʇʨʦʛʥʦʟʥʳʝ ʟʘʧʘʩʳ ʟʦʣʦʪʘ ʧʦ ʉʝʚʝʨʦ-ɹʨʘʮʣʘʚʩʢʦʤʫ ʨʫʜʦʧʨʦʷʚʣʝʥʠʶ ʟʦʣʦʪʘ ʥʝ ʧʦʜʩʯʠʪʳʚʘ-

ʣʠʩʴ ʠʟ-ʟʘ ʷʚʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
ʖʞʥʦ-ɹʨʘʮʣʘʚʩʢʘʷ ʣʠʥʝʡʥʘʷ ʨʦʩʩʳʧʴ (II -2-4) ʥʘ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʦʜʥʦʠʤʝʥʥʦʛʦ ʧʦʩʝʣʢʘ. 

ɿʦʣʦʪʦʥʦʩʥʳʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʚʝʨʭʥʝʧʣʠʦʮʝʥʦʚʳʝï
ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʛʣʠʥʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ, 
ʧʝʩʢʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʠʥʦʛʜʘ ʩ ʧʨʠʤʝʩʴʶ ʛʨʘʚʠʡʥʳʭ ʟʝʨʝʥ ʠ ʛʘʣʝʢ ʢʨʝʤʥʝʡ, ʨʝʞʝ ʚʩʪʨʝʯʘ-
ʶʪʩʷ ʦʙʣʦʤʢʠ ʞʝʣʝʟʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʘ ʪʘʢʞʝ ʛʨʘʥʠʪʦʚ, ʜʠʦʨʠʪʦʚ ʠ ʜʠʘʙʘʟʦʚ. 
ʉʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʧʦ ʜʘʥʥʳʤ ʦʧʨʦʙʦʚʘʥʠʷ ʢʝʨʥʘ ʢʘʨʪʠʨʦʚʦʯʥʳʭ ʩʢʚʘʞʠʥ ʩʦʩʪʘʚʣʷʶʪ ʥʘ ʛʣʫ-
ʙʠʥʝ 36,1ï37 ʤ 1,5 ʛ/ʪ [10]. 
ɺʦʨʦʪʦʚʩʢʠʡ (I-1-2) ʠ ɺʦʨʦʪʦʚʩʢʠʡ-1 (I-1-4) ʰʣʠʭʦʚʳʝ ʦʨʝʦʣʳ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ ʚʳʷʚʣʝʥʳ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʥʘ ʪʠʪʘʥʦʚʳʝ ʩ ʮʠʨʢʦʥʠʝʤ ʨʦʩʩʳʧʠ [28]. ɺ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ 
(ʢʘʟʘʮʩʢʘʷ ʩʚʠʪʘ) ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚ ʰʣʠʭʦʚʳʭ ʧʨʦʙʘʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝ-
ʥʳ ʟʥʘʢʠ (ʚ ʢʦʣʠʯʝʩʪʚʝ 1ï3) ʟʦʣʦʪʘ ʥʘ ʧʨʦʙʫ. ɿʦʣʦʪʦ ʪʦʥʢʦʯʝʰʫʡʯʘʪʦʝ ʨʘʟʤʝʨʦʤ 0,1Ĭ0,2 ʤʤ. 
ɺ ʧʨʝʜʝʣʘʭ ʦʨʝʦʣʦʚ ɺʦʨʦʪʦʚʩʢʦʛʦ ʠ ɺʦʨʦʪʦʚʩʢʦʛʦ-1 ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʩʩʳʧʝʡ ʟʦʣʦʪʘ ʥʝ ʦʙ-

ʥʘʨʫʞʝʥʦ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʦʪʨʘʙʦʪʢʠ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ, ʧʨʠ ʫʩʣʦʚʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʮʝʥ-
ʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʠʭ ʠʟʚʣʝʯʝʥʠʝ. 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʪʘʣʴʥʳʭ ʰʣʠʭʦʚʳʭ ʦʨʝʦʣʦʚ ʠ ʣʠʥʝʡʥʳʭ ʧʦʪʦʢʦʚ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ ʧʨʠ-

ʚʝʜʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ 2. 

ʅɽʄɽʊɸʃʃʀʏɽʉʂʀɽ ʀʉʂʆʇɸɽʄʓɽ 

ʄʀʅɽʈɸʃʔʅʓɽ ʋɼʆɹʈɽʅʀʗ 

ʌʆʉʌʆʈʀʊ 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʬʦʩʬʦʨʠʪʦʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʍʘʨʴʢʦʚʩʢʦʡ ʜʠʟʲ-
ʶʥʢʪʠʚʥʦʡ ʤʫʣʴʜʳ. ʌʦʩʬʦʨʠʪʦʚʘʷ ʧʣʠʪʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʨʝʜʠ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʦʟʜʥʝʡ 
ʶʨʳ. ɻʝʥʝʟʠʩ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʩʘʜʦʯʥʳʡ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ. 
ʌʦʩʬʦʨʠʪʦʚʳʝ ʞʝʣʚʘʢʠ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʚ ʦʪʣʦʞʝʥʠʷʭ ʢʘʤʧʘʥʩʢʦʛʦ ʷʨʫʩʘ 

ʤʝʣʦʚʦʡ ʩʠʩʪʝʤʳ. ʇʣʘʩʪʳ, ʥʘʩʳʱʝʥʥʳʝ ʠʤʠ, ʦʪʤʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʣʠʰʴ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ 
ʥʘ ʢʨʳʣʴʷʭ ʉʦʚʝʪʩʢʦʡ ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʤʫʣʴʜʳ. ɺ ʧʦʨʦʜʘʭ, ʚʧrʦʣʥʷʶʱʠʭ ʝʝ ʮʝʥʪʨʘʣʴʥʫʶ 
(ʧʨʠʦʩʝʚʫʶ) ʯʘʩʪʴ, ʬʦʩʬʦʨʠʪʳ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʘʤʧʘʥʩʢʦʛʦ ʷʨʫʩʘ, ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ. 
ʄʝʩʪʦʨʦʞʜʝʥʠʝ ɺʳʩʦʢʦʝ (II -1-8) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 1,4 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʧʦʩ. ɺʳʩʦʢʠʡ, ʚ 

ʚʝʨʭʦʚʴʝ ʨ. ɹʫʨʪʷ. 
ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʧʨʠʫʨʦʯʝʥʦ ʢ ʧʦʣʦʩʝ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʚʝʪʣʷʥʩʢʘʷ, ʨʫʙʝʞʠʥʩʢʘʷ, ʪʨʫʜʦʚ-

ʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ) ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʪʘʥʝʮ ʬʦʩʬʦʨʠʪʦʚʦʛʦ ʩʣʦʷ ʩ ʧʦʣʦʛʠʤ ʚʦ-
ʩʪʦʯʥʳʤ ʧʘʜʝʥʠʝʤ ʧʦʜ ʫʛʣʦʤ ʜʦ 12Á. ʉʪʨʦʝʥʠʝ ʬʦʩʬʦʨʠʪʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ (ʩʥʠʟʫïʚʚʝʨʭ) ʩʣʝʜʫ-
ʶʱʝʝ: 

 
ï ʬʦʩʬʦʨʠʪʥʘʷ ʧʣʠʪʘ ʩʠʣʴʥʦ ʧʝʩʯʘʥʠʩʪʘʷ ................................................................................................... 0,35 ʤ 
ï ʬʦʩʬʦʨʠʪʥʳʝ ʞʝʣʚʘʢʠ ʚ ʛʣʘʫʢʦʥʠʪʦʚʦʤ ʧʝʩʢʝ ........................................................................................ 0,21 ʤ 
ï ʛʣʘʫʢʦʥʠʪ-ʢʚʘʨʮʝʚʳʡ ʧʝʩʦʢ ʩ ʨʝʜʢʠʤʠ ʞʝʣʚʘʢʘʤʠ ʬʦʩʬʦʨʠʪʘ .............................................................. 0,05 ʤ 

 
ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʛʦʨʠʟʦʥʪʘ 50 ʤ, ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ï 0,56 ʤ. 
ʌʦʩʬʦʨʠʪʦʚʳʡ ʩʣʦʡ ʚʳʜʝʨʞʘʥ ʧʦ ʤʦʱʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʫ ʟʘʣʝʛʘʥʠʷ, ʦʜʥʘʢʦ, ʠʥʦʛʜʘ ʦʥ 

ʦʩʣʦʞʥʝʥ ʩʙʨʦʩʘʤʠ. 
ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʫʜ (ʚ %): ʈ2ʆ5 ï 13,9ï15,6; ʥʝʨʘʩʪʚʦʨʠʤʳʡ ʦʩʪʘʪʦʢ ï 31,5. 
ɹʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ ʨʫʜʳ ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ1 ï 5 760 ʪr ʩ. ʪ ʦʮʝʥʝʥʳ ʩʦʪʨʫʜʥʠʢʘʤʠ ʥʘʫʯʥʦʛʦ ʠʥ-

ʩʪʠʪʫʪʘ ʧʦ ʫʜʦʙʨʝʥʠʷʤ ʚ 1931 ʛ. ʜʦ ʛʣʫʙʠʥʳ 50 ʤ. ʉʥʷʪʳ ʩ ʙʘʣʘʥʩʦʚʦʛʦ ʫʯʝʪʘ ɻʂɿ ʉʉʉʈ ʚ 
1971 ʛ. (ʧʨʦʪʦʢʦʣ ˉ 6283) ʢʘʢ ʫʪʨʘʪʠʚʰʠʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 
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ʄɽʃ 

ɹʝʣʳʤ ʧʠʩʯʠʤ ʤʝʣʦʤ ʥʘʮʝʣʦ ʦʙʨʘʟʦʚʘʥ ʤʘʘʩʪʨʠʭʪʩʢʠʡ ʷʨʫʩ (ʭʘʨʩʢʘʷ ʩʚʠʪʘ). ʀʤ ʩʣʦʞʝʥʳ 
ʪʨʠ ʢʨʫʧʥʳʭ ʵʨʦʟʠʦʥʥʳʭ ʦʩʪʘʥʮʘ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʩʨʝʜʠ ʧʦʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʤʧʘʥʩʢʠʭ 
ʧʦʨʦʜ, ʚʳʧʦʣʥʷʶʱʠʭ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʉʦʚʝʪʩʢʦʡ ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʤʫʣʴʜʳ. ʄʝʣ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʢʘʢ ʙʫʪʦʚʳʡ ʢʘʤʝʥʴ, ʛʘʰʝʥʘʷ ʠʟʚʝʩʪʴ, ʧʦʙʝʣʦʯʥʳʡ ʤʘʪʝʨʠʘʣ. ʈʘʟʨʘʙʘʪʳ-
ʚʘʝʪʩʷ ʦʥ ʧʨʠʤʠʪʠʚʥʳʤ (ʨʫʯʥʳʤ) ʢʘʨʴʝʨʥʳʤ ʩʧʦʩʦʙʦʤ. 
ʅʘ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʶʪʩʷ ʜʚʘ ʤʝʣʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʝʣʘ ï ɹʫʨʣʘʰʘʥʩʢʦʝ ʠ 

ʂʫʪʨʪʘʩʩʢʦʝ. 
ɹʫʨʣʘʰʘʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ (II -1-6) ʧʠʩʯʝʛʦ ʤʝʣʘ ʥʘʭʦʜʠʪʩʷ ʚ ʫʨʦʯʠʱʝ ʄʝʣʦʚʘʷ ɻʦʨʘ, ʚ 

ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʦʚʨʘʛʘ ɹʫʨʣʘʰʘ. ʆʥʦ ʨʘʩʧʦʣʦʞʝʥʦ ʚ 8 ʢʤ ʟʘʧʘʜʥʝʝ ʩʚʭ. ʉʦʚʝʪʩʢʠʡ. ʀʟʫʯʝʥʦ 
ʦʥʦ ʧʦ ʢʝʨʥʫ ʢʘʨʪʠʨʦʚʦʯʥʦʡ ʩʢʚʘʞʠʥʳ ʢʦʣʦʥʢʦʚʦʛʦ ʙʫʨʝʥʠʷ 14 (13). 
ʄʝʣ ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʩʦ ʩʣʘʙʳʤ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʯʘʩʪʦ ʧʦʯʪʠ ʙʝʣʳʡ, ʚ ʧʨʠʧʦʜʦʰʚʝʥʥʦʡ 

ʯʘʩʪʠ ʩʣʦʷ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ, ʩ ʧʷʪʥʘʤʠ ʠ ʨʘʟʚʦʜʘʤʠ ʙʫʨʦʛʦ ʮʚʝʪʘ (ʥʘʣʝʪʳ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ). 
ʇʦʨʦʜʘ ʧʣʦʪʥʘʷ (çʢʦʤʦʚʦʡè ʤʝʣ), ʥʝʩʣʦʠʩʪʘʷ, ʩ ʟʝʤʣʠʩʪʳʤ ʠʣʠ ʧʦʣʫʨʘʢʦʚʠʩʪʳʤ ʠʟʣʦʤʦʤ. 
ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʣʝʜʫʶʱʠʡ: ʉʘʆ ï 59,88ï60,10 %; MgO ï 0,46ï0,65 %; P2O5 ï 0,1ï

1,27 %, ʉʆ2 (ʧ.ʧ.ʧ.) ï 37,0ï41,9 %. 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʤʝʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʉʘʆ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʛʦ ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʮʝʤʝʥʪʘ ʠ ʚʦʟ-
ʜʫʰʥʦʡ ʠʟʚʝʩʪʠ; ʤʦʞʝʪ ʦʥ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʜʣʷ ʜʨʫʛʠʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ ï ʢʘʢ 
ʥʘʧʦʣʥʠʪʝʣʴ ʚ ʨʝʟʠʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʘʢ ʙʝʣʳʡ ʧʠʛʤʝʥʪ ʚ ʤʘʣʷʨʥʦʤ ʜʝʣʝ, ʘ ʪʘʢʞʝ ʜʣʷ 
ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʤʘʟʢʠ ʠ ʰʧʘʢʣʝʚʦʯʥʦʡ ʧʘʩʪʳ. 
ʄʦʱʥʦʩʪʴ ʧʠʩʯʝʛʦ ʤʝʣʘ ʥʘ ɹʫʨʣʘʰʘʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 6 ʜʦ 16 ʤ, ʚ ʩʨʝʜ-

ʥʝʤ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 12 ʤ. ʇʣʦʱʘʜʴ ï 0,4 ʢʤ2. 
ɸʚʪʦʨʩʢʠʝ ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ (ʙʝʟ ʢʘʪʝʛʦʨʠʡ ʠ ʥʝ ʫʯʪʝʥʥʳʝ ʙʘʣʘʥʩʦʤ) ʩʦʩʪʘʚʣʷʶʪ ï 

3,6 ʤʣʥ ʤ3 [9]. 
ʂʫʪʨʪʘʩʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ (II -1-9) ʨʘʩʧʦʣʦʞʝʥʦ ʚ 5 ʢʤ ʥʘ ʶʛ ʦʪ ɹʫʨʣʘʰʘʥʩʢʦʛʦ, ʩʝʚʝʨ-

ʥʦʝ ʦʪʜʝʣʝʥʠʝ ˉ 1 ʩʦʚʭʦʟʘ ʉʦʚʝʪʩʢʠʡ. ɿʜʝʩʴ ʚʜʦʣʴ ʧʨʘʚʦʛʦ ʙʦʨʪʘ ʦʚʨʘʛʘ ʂʫʪʨʪʘʩ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 
2 ʢʤ ʧʦʩʪʦʷʥʥʦ ʥʘʙʣʶʜʘʶʪʩʷ ʤʝʣʢʠʝ ʚʳʭʦʜʳ ʠ ʚʳʩʳʧʢʠ ʧʠʩʯʝʛʦ ʤʝʣʘ. ʆʙʩʣʝʜʦʚʘʥ ʦʥ ʧʨʠ ʧʨʦ-
ʚʝʜʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ, ʛʦʨʥʳʤʠ ʚʳʨʘʙʦʪʢʘʤʠ ï ʰʫʨʬʘʤʠ ʠ ʚ ʥʝʙʦʣʴʰʦʤ ʠʩʢʫʩ-
ʩʪʚʝʥʥʦʤ ʢʘʨʴʝʨʝ. 
ʇʠʩʯʠʡ ʤʝʣ ʂʫʪʨʪʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʩʚʦʝʡ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʝ ʠ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʘʥʘʣʦʛʠʯʝʥ ʤʝʣʫ ɹʫʨʣʘʰʘʥʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ. 
ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʧʠʩʯʝʛʦ ʤʝʣʘ ʥʘ ʂʫʪʨʪʘʩʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ï 10 ʤ, ʧʣʦʱʘʜʴ ʝʛʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ï 0,2 ʢʤ2. ɸʚʪʦʨʩʢʠʝ ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ï 2 ʤʣʥ ʤ3 [9]. 
ʆʙʘ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʣʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʝʣʘ ʧʦʩʣʝ ʠʭ ʨʘʟʚʝʜʢʠ, ʩʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʳʨʴʝ-

ʚʦʡ ʙʘʟʦʡ ʪʦʣʴʢʦ ʣʠʰʴ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʪ. ʢ. ʩʫʤʤʘʨʥʳʝ ʨʝʩʫʨʩʳ ʠʭ 
(5,6 ʤʣʥ ʤ3) ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʠ. 

ʄɽʈɻɽʃʔ 

ʄʝʨʛʝʣʠʩʪʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʨʝʜʠ ʦʪʣʦʞʝʥʠʡ ʧʦʟʜʥʝʡ ʶʨʳ ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 
ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʙʦʨʪʫ ʍʘʨʴʢʦʚʩʢʦʡ ʤʫʣʴʜʳ [9]. 
ʂʘʠʥʩʘʡʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ (III -1-4) ʤʝʨʛʝʣʷ ʥʘʭʦʜʠʪʩʷ ʚ 4,5 ʢʤ ʶʞʥʝʝ ʩʚʭ. ʍʘʨʴʢʦʚʩʢʠʡ. 
ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʧʨʠʫʨʦʯʝʥʦ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤʫ ʙʦʨʪʫ ʍʘʨʴʢʦʚʩʢʦʡ ʤʫʣʴʜʳ, ʩʨʝʜʠ ʦʪʣʦʞʝ-

ʥʠʡ ʪʠʪʦʥʩʢʦʛʦ ʷʨʫʩʘ (ʚʝʪʣʷʥʩʢʘʷ, ʨʫʙʝʞʠʥʩʢʘʷ, ʪʨʫʜʦʚʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ). ʄʝʨʛʝʣʠ-
ʩʪʘʷ ʧʣʘʩʪʦʦʙʨʘʟʥʘʷ ʟʘʣʝʞʴ ʠʤʝʝʪ ʚʦʩʪʦʯʥʦʝ ʧʘʜʝʥʠʝ. ɼʣʠʥʘ ʟʘʣʝʞʠ 5 600 ʤ, ʰʠʨʠʥʘ ʜʦ 
1 100 ʤ, ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ï 14,35 ʤ, ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʦʪ 0,6 ʜʦ 49,5 ʤ. ɿʘʣʝʞʴ ʚʳʜʝʨʞʘʥʘ ʧʦ 
ʭʘʨʘʢʪʝʨʫ ʟʘʣʝʛʘʥʠʷ ʠ ʤʦʱʥʦʩʪʠ ʩʦ ʩʣʝʜʫʶʱʠʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ (ʚ %): SiO2 ï 7,36ï43,6; 
Al 2O3 ï 1,41ï13,6; Fe2O3 ï 1,09ï4,84; ʉʘʆ ï 16,8ï48,7; Mgʆ ï 0,36ï2,87; Na2O+K2O ï 0,0ï0,51; 
SO3 ï 0,01ï2,33; ʧ.ʧ.ʧ.ï 18,8ï39,8. ʆʩʥʦʚʥʦʡ (ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ) ʤʦʜʫʣʴ ï 2,1; ʩʠʣʠʢʘʪʥʳʡ ʤʦ-
ʜʫʣʴ ï 2,4; ʛʣʠʥʦʟʝʤʠʩʪʳʡ ʤʦʜʫʣʴ ï 1,9. 
ʄʝʨʛʝʣʴ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʢ ʢʘʯʝʩʪʚʫ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʥʘ ʤʝʨ-

ʛʝʣʴ ï ʥʘʪʫʨʘʣʳ ʛʨʫʧʧʳ ɸ. ʉʳʨʴʝ ʧʨʠʛʦʜʥʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ. 
ɿʘʧʘʩʳ ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ1 ï 9 ʪʳʩ. ʤ3 ʠ ʉ2 ï 43 ʪʳʩ. ʤ3 ʤʝʨʛʝʣʷ (ʧʨʦʪʦʢʦʣ ʊʂɿ ʖʋɻʋ 

 ̄28/392, 1951 ʛ.). 
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ɺ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʄ-40-IX ʠʤʝʝʪʩʷ ɺʦʨʦʪʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʧʝʩʢʘ ʠ ʨʷʜ ʤʝʣ-
ʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʧʝʩʢʘ, ʛʨʘʚʠʷ ʠ ʛʘʣʝʯʥʠʢʘ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʦʪʣʦʞʝʥʠʷʤ ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ, ʤʠʦ-
ʮʝʥʘ ʠ ʘʥʪʨʦʧʦʛʝʥʘ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʥʪʝʨʝʩʘ. 
ɺʦʨʦʪʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ (I-1-2) ʧʝʩʢʘ ʨʘʩʧʦʣʦʞʝʥʦ ʚ 17 ʢʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʩ. ɹʝʣʷʝʚʢʘ 

ʠ 1 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʩ. ɺʦʨʦʪʦʚʢʘ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 51Á19' ʩ. ʰ. ʠ 56Á11' ʚ. ʜ. 
ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʣʠʥʟʦʦʙʨʘʟʥʦʡ ʟʘʣʝʞʴʶ: ʜʣʠʥʘ ï 370 ʤ, ʰʠʨʠʥʘ ï 130 ʤ ʠ 

ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʴʶ 4,8 ʤ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ 0,3ï1,2 ʤ (ʩʨʝʜʥʷʷ 0,6 ʤ). 
ɿʘʣʝʞʴ ʧʝʩʢʦʚ ʥʝʚʳʜʝʨʞʘʥʥʘ ʧʦ ʤʦʱʥʦʩʪʠ ʠ ʠʤʝʝʪ ʠʟʤʝʥʯʠʚʦʝ ʢʘʯʝʩʪʚʦ. 
ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʣʝʜʫʶʱʠʝ (ʚ %): SiO2 ï 93,9ï95,1; ʊiO2 ï 0,07ï0,13; 

Al 2O3 ï 2,35ï3,00; Fe2O3 ï 0,31ï0,53; ʉʘʆ ï 0,28ï0,76; Mgʆ ï 0,1; Mnʆ ï 0,01; Na2O ï 0,01ï0,11; 
K2O ï 0,78ï0,83; SO3 ï 0,05ï0,15. ʄʦʜʫʣʴ ʢʨʫʧʥʦʩʪʠ 1,4ï2,7. ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ: ʢʚʘʨʮ ï 
63,4 %, ʢʨʝʤʝʥ ɹï 20,0 %, ʢʚʘʨʮʠʪ ï 12,2 %, ʧʝʩʯʘʥʠʢ ï 1,8, ʘʨʛʠʣʣʠʪ ï 1,8 %, ʭʘʣʮʝʜʦʥ ï 0,2 %, 
ʛʠʜʨʦʦʢʠʩʣʳ ʞʝʣʝʟʘ ï 0,4 % ʠ ʧʦʣʝʚʦʡ ʰʧʘʪ ï 0,2 %. 
ʉʦʜʝʨʞʘʥʠʝ ʛʣʠʥʠʩʪʳʭ, ʛʣʠʥʠʩʪʳʭ ʠ ʧʳʣʝʚʠʜʥʳʭ ʯʘʩʪʠʮ 8,5 %. 
ʇʝʩʦʢ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 9128-84 çʉʤʝʩʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʝ, ʜʦʨʦʞʥʳʝ, ʘʵʨʦ-

ʜʨʦʤʥʳʝ ʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥè ʜʣʷ ʥʠʞʥʠʭ ʩʣʦʝʚ ʧʦʢʨʳʪʠʡ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ III -IV ʢʘʪʝʛʦʨʠʡ. 
ɿʘʧʘʩʳ ʢʘʪʝʛʦʨʠʡ ɸ+ɺ+ʉ1 ï 205 ʪʳʩ. ʤ3 (ʧʨʦʪʦʢʦʣ ˉ 234 ʦʪ 1 ʥʦʷʙʨʷ 1996 ʛ., ʫʯʪʝʥʦ ʉɹɿ, 

1997 ʛ.) [24]. 

ʇʈʆʏʀɽ ʀʉʂʆʇɸɽʄʓɽ 

ɻʀʇʉ 

ʅʘ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 5 ʧʨʦʷʚʣʝʥʠʡ ʛʠʧʩʘ: ʊʫʟʣʫʢ-ʂʦʣʴʩʢʦʝ (I-3-2), ʅʘʜʝʞʜʠʥ-
ʩʢʦʝ (I-4-4), ʂʳʟʳʣ-ɸʜʳʨʩʢʦʝ (I-4-7), ʄʫʝʣʜʠʥʩʢʦʝ (II -3-1) ʠ ɺʦʟʜʚʠʞʝʥʩʢʦʝ (II -4-2). ɹʦʣʴh ʘʷ ʠʭ 
ʯʘʩʪʴ ʚʳʷʚʣʝʥʘ ʚʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ ʙʦʨʪʘ ʇʨʝʜʫʨʘʣʴʩʢʦʛʦ ʧʨʦʛʠʙʘ [7]. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʷʚʣʷ-
ʝʪʩʷ ʂʳʟʳʣ-ɸʜʳʨʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ. 
ʂʳʟʳʣ-ɸʜʳʨʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ (I-4-7) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 4 ʢʤ ʶʛʦ-ʚʦʩʪʦʯʥʝʝ ʥʘ ʂʳʟʳʣ-ɸʜʳʨ ʥʘ 

ʦʜʥʦʠʤʝʥʥʦʤ ʭʨʝʙʪʝ ʚʳʷʚʣʝʥʳ ʛʠʧʩʳ, ʟʘʣʝʛʘʶʱʠʝ ʚ ʚʠʜʝ ʚʳʜʝʨʞʘʥʥʳʭ ʧʘʯʝʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 
ʧʝʨʚʳʭ ʢʠʣʦʤʝʪʨʦʚ. 
ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʯʝʢ ʛʠʧʩʦʚ (3, ʤʝʩʪʘʤʠ 4) ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ 2ï3 ʢʤ ʥʘ ʂʳʟʳʣ-

ɸʜʳʨʩʢʦʤ ʫʯʘʩʪʢʝ ʧʦʠʩʢʦʚ ʩʪʨʦʥʮʠʷ. ʄʦʱʥʦʩʪʴ ʠʭ ʜʦʩʪʠʛʘʝʪ 50ï60 ʤ. ʆʥʠ ʚʳʩʪʫʧʘʶʪ ʚ ʨʝʣʴ-
ʝʬʝ ʚ ʚʠʜʝ ʛʨʷʜ. ʀʤʝʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʩʣʝʜʳ ʨʘʟʨʘʙʦʪʦʢ. ɻʦʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʟʨʘʙʦʪʢʠ 
ʙʣʘʛʦʧʨʠʷʪʥʳʝ, ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ï ʭʫʞʝ, ʯʝʤ ʫ ʠʟʚʝʩʪʥʦʛʦ ʛʠʧʩʦʨʫʜʥʠʢʘ ʥʘ ʧʨʘʚʦʤ 
ʙʝʨʝʛʫ ʋʨʘʣʘ. ʂʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʥʠʤ ʜʦ ʧʦʣʥʦʡ ʝʛʦ ʦʪʨʘʙʦʪʢʠ ʥʝ ʩʤʦʞʝʪ. 
ʂʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʧʦ ʜʨʫʛʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʛʠʧʩʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʩʧʠʩʢʝ ʧʨʦʷʚʣʝʥʠʡ (ʧʨʠʣ. 2). 
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ʂʈɸʊʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʕʊɸʇʆɺ ʄʀʅɽʈɸɻɽʅɽɿɸ 

ʇʣʦʱʘʜʴ ʣʠʩʪʘ ʄ-40-IX ʦʭʚʘʪʳʚʘʝʪ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʦʢʨʘʠʥʫ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪ-
ʬʦʨʤʳ ʠ ʩʢʣʘʜʯʘʪʫʶ ʩʠʩʪʝʤʫ ʖʞʥʦʛʦ ʋʨʘʣʘ. ʉʦʛʣʘʩʥʦ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʚʝʨʩʠʠ ʃʝʛʝʥʜʳ 
ʋʨʘʣʴʩʢʦʡ ʩʝʨʠʠ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ (ʙʦʣʝʝ Ĳ ʚʩʝʡ ʧʣʦʱʘʜʠ) ʣʠʩʪʘ, ʧʨʠ ʨʘʡʦʥʠʨʦʚʘʥʠʠ ʜʦʦʣʠʛʦʮʝ-
ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʤʝʜʥʦʨʫʜʥʦʡ ʛʠʧʩʦʥʦʩʥʦʡ-
ʩʦʣʝʥʦʩʥʦʡ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʦʡ ʟʦʥʝ, ʘ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ï ʢ ɿʘʧʘʜʥʦ-ʋʨʘʣʴʩʢʦʡ ʤʝʛʘʟʦʥʝ, ɿʠ-
ʛʘʥʩʢʦʡ ʬʦʩʬʦʨʠʪʦʥʦʩʥʦʡ ʞʝʣʝʟʦ-ʤʘʨʛʘʥʮʝʚʦʨʫʜʥʦʡ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʦʡ ʟʦʥʝ. 
ʀʩʪʦʨʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʣʘʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʶ, ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʙʠʪʘ ʥʘ ʪʨʠ ʵʧʦʭʠ ï ʨʠʬʝʡʩʢʦïʩʨʝʜʥʝʢʝʤʙʨʠʡʩʢʫʶ, ʧʦʟʜʥʝʢʝʤʙʨʠʡʩʢʦïʪʨʠʘʩʦʚʫʶ ʠ ʶʨʩʢʦï
ʯʝʪʚʝʨʪʠʯʥʫʶ. ɺ ʨʘʤʢʘʭ ʫʢʘʟʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʚʳʜʝʣʷʝʪʩʷ ʩʝʤʴ ʵʪʘʧʦʚ ʤʠʥʝʨʘʛʝʥʝʟʘ. 
ʆʪʣʦʞʝʥʠʷ ʨʠʬʝʡʩʢʦïʩʨʝʜʥʝʢʝʤʙʨʠʡʩʢʘʷ ʵʧʦʭʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ ʚ 

ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ. 
ʇʦʟʜʥʝʢʝʤʙʨʠʡʩʢʦïʪʨʠʘʩʦʚʘʷ ʵʧʦʭʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʝʢʪʦ-

ʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ɺ ʵʪʦ ʚʨʝʤʷ ʟʘʣʦʞʠʣʠʩʴ ʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥ-
ʪʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɼʘʥʥʘʷ ʵʧʦʭʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʝʡ ʚ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʤ 
ʦʙʣʠʢʝ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʠ ʜʝʣʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦ-
ʠʤ ʥʘʙʦʨʦʤ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 
ɻʝʨʮʠʥʩʢʠʡ ʮʠʢʣ ʦʭʚʘʪʳʚʘʝʪ ʜʝʚʦʥʩʢʠʡ (ʩ ʧʦʟʜʥʝʛʦ ʵʤʩʘ), ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʠ ʧʝʨʤʩʢʠʡ ʧʝ-

ʨʠʦʜʳ. ʆʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʵʪʦʛʦ ʮʠʢʣʘ ʷʚʠʣʦʩʴ ʦʙʱʝʝ ʧʦʛʨʫʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʨʘʟʚʠʪʠʝ 
ʦʙʰʠʨʥʦʡ ʤʦʨʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ. ʕʧʝʡʨʦʛʝʥʠʯʝʩʢʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʥʝʨʝʜʢʦ ʧʨʝʨʳ-
ʚʘʣʠʩʴ ʚʦʟʜʳʤʘʥʠʷʤʠ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʤʩʷ ʨʘʟʤʳʚʦʤ ʦʪʣʦʞʝʥʠʡ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ 
ʚʨʝʤʝʥʠ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʈʫʩʩʢʦʡ ʧʣʠʪʳ ʰʣʦ ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʤʝʣʢʦʚʦʜ-
ʥʦ-ʤʦʨʩʢʠʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʳʭ (ʩ ʨʠʬʦʛʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ) ʦʪʣʦʞʝʥʠʡ. ɼʝ-
ʚʦʥʩʢʠʝ ʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ, ʥʦ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴ-
ʥʦ, ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʧʨʦʷʚʣʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ ʛʦʨʯʁʝʛʦ. 
ʀʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʠʪʳ ʩ ʧʦʟʜʥʝʛʦ ʢʘʨʙʦʥʘ ʩʚʷʟʘʥʘ 

ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʇʨʝʜʫʨʘʣʴʩʢʦʛʦ ʧʨʦʛʠʙʘ. ɺʦʟʥʠʢʥʫʚ ʥʘ ʩʪʘʜʠʠ ʧʨʝʚʨʘʱʝʥʠʷ ʛʝʨ-
ʮʠʥʩʢʦʡ ʋʨʘʣʴʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ ʚ ʛʦʨʥʫʶ ʩʪʨʘʥʫ, ʇʨʝʜʫʨʘʣʴʩʢʠʡ ʧʨʝʜʛʦʨʥʳʡ ʢʨʘ-
ʝʚʦʡ ʧʨʦʛʠʙ ʟʘʭʚʘʪʠʣ ʦʙʰʠʨʥʫʶ ʦʙʣʘʩʪʴ ʚʦʩʪʦʯʥʦʛʦ ʢʨʘʷ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʠʪʳ ʠ ʚʦ-
ʚʣʝʢ ʝʛʦ ʚ ʩʦʧʨʷʞʝʥʥʦʝ ʩ ʧʦʜʥʠʤʘʶʱʠʤʩʷ ʋʨʘʣʦʤ ʦʧʫʩʢʘʥʠʝ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʦʨʦʛʝʥʥʦʛʦ ʵʪʘ-
ʧʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʟʢʦ ʤʝʥʷʣʘʩʴ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ. 
ʂʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʨʘʥʝʝ ʚ ʧʘʣʝʦʟʦʡʩʢʦʡ ʠ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʦʡ ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʨʘʡʦʥʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʝʤʴ ʵʪʘʧʦʚ ʤʠʥʝʨʘʛʝʥʝʟʘ. ɺ ʥʘʯʘʣʴʥʫʶ ʩʪʘʜʠʶ ʩ ʩʶʨʝʥʩʢʦʛʦ ʚʨʝ-
ʤʝʥʠ ʢʦʥʮʘ ʢʘʨʙʦʥʘ ʠ ʚ ʪʝʯʝʥʠʝ ʜʦʢʫʥʛʫʨʩʢʦʡ ʨʘʥʥʝʡ ʧʝʨʤʠ ʧʝʨʝʜ ʬʨʦʥʪʦʤ ʩʢʣʘʜʯʘʪʦʛʦ ʦʨʦʛʝ-
ʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʠʞʥʷʷ ʤʦʨʩʢʘʷ ʩʝʨʦʮʚʝʪʥʘʷ ʤʦʣʘʩʩʘ. ʅʘʢʦʧʣʝʥʠʝ ʚʳʥʦʩʠʤʦʛʦ ʠʟ ʦʨʦʛʝʥʥʦʡ 
ʦʙʣʘʩʪʠ ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʰʣʦ ʚ ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ. ɺ ʧʨʦʤʝʞʫʪʢʘʭ ʤʝʞʜʫ ʥʠʤʠ, ʚ 
ʯʘʩʪʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ ʣʠʩʪʘ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʦʩʘʜʢʠ ʩ ʢʘʨʙʦʥʘʪ-
ʥʳʤ ʮʝʤʝʥʪʦʤ ʠ ʧʦʜʯʠʥʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʘʩ-
ʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʠʞʥʝʡ ʩʝʨʦʮʚʝʪʥʦʡ ʤʦʣʘʩʩʳ 
ʟʘʤʝʱʘʶʪʩʷ ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ ʤʘʣʦʤʦʱʥʳʤʠ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ɺʪʦʨʦʡ 
ʵʪʘʧ ʩʚʷʟʘʥ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚ ʧʦʩʣʝʜʫʶʱʠʡ ʢʫʥʛʫʨʩʢʠʡ ʚʝʢ ʚ ʇʨʝʜʫʨʘʣʴʩʢʦʤ ʧʨʦʛʠʙʝ ʩʚʦʝ-
ʦʙʨʘʟʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ï ʩʦʣʝʥʦʩʥʦʡ ʬʦʨʤʘʮʠʠ. 
ɺ ʵʪʦ ʚʨʝʤʷ ʇʨʝʜʫʨʘʣʴʩʢʠʡ ʢʨʘʝʚʦʡ ʧʨʦʛʠʙ ʠ ʩʦʩʝʜʥʶʶ ʇʨʠʢʘʩʧʠʡʩʢʫʶ ʚʧʘʜʠʥʫ ʟʘʥʠʤʘʣ 

ʦʙʰʠʨʥʳʡ ʩʦʣʝʨʦʜʥʳʡ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ. ɺ ʠʨʝʥʩʢʦʝ ʚʨʝʤʷ ʙʘʩʩʝʡʥ ʟʘʧʦʣʥʠʣʠ ʙʳʩʪʨʦ ʥʘʢʘʧ-
ʣʠʚʘʚʰʘʷʩʷ ʢʘʤʝʥʥʘʷ ʩʦʣʴ ʠ, ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʛʠʧʩʳ ʠ ʘʥʛʠʜʨʠʪʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʶʪʩʷ 
ʧʨʦʩʣʦʠ ʧʦʨʦʜ ʩʦ ʩʪʨʦʥʮʠʝʚʦʡ (ʮʝʣʝʩʪʠʥʦʚʦʡ ʠ ʩʪʨʦʥʮʠʘʥʠʪʦʚʦʡ) ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. 
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ʊʨʝʪʠʡ ʵʪʘʧ ʩʚʷʟʘʥ ʩ ʬʦʨʤʘʮʠʝʡ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʤʦʣʘʩʩ ʧʝʨʤʩʢʦï
ʨʘʥʥʝʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʘʷ ʩʤʝʥʠʣʘ ʩʫʣʴʬʘʪʥʦ-ʛʘʣʦʛʝʥʥʫʶ ʬʦʨʤʘʮʠʶ ʢʫʥʛʫʨʘ. ɺ ʧʨʝ-
ʜʝʣʘʭ ʨʫʜʦʥʦʩʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʠ-
ʙʨʝʞʥʦ-ʤʦʨʩʢʠʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʨʨʠʛʝʥʥʳʝ ʬʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʶʪʩʷ ʨʫʜʥʳʝ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʤʝʜʠ. ʊʘʢʦʚʳʤʠ ʚ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ ʷʚʣʷʶʪʩʷ ʪʝʨʨʠʛʝʥʥʳʝ ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʢʘʟʘʥʩʢʦʛʦ 
ʠ ʪʘʪʘʨʩʢʦʛʦ ʷʨʫʩʦʚ. ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʤʳʚʘ ʢʦʨʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʟʦʣʦʪʘ ʋʨʘʣʴ-
ʩʢʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ ʚ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʷ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʰʣʠʭʦʚʦʝ ʟʦʣʦʪʦ, ʢʦʪʦʨʦʝ ʚ ʜʘʣʴ-
ʥʝʡʰʝʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʝʦʜʥʦʢʨʘʪʥʦʤʫ ʨʘʟʤʳʚʫ, ʧʨʦʤʝʞʫʪʦʯʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʠ ʧʝʨʝʦʪʣʦʞʝ-
ʥʠʶ ʚ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʦʩʘʜʢʘʭ. 
ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʪʨʘʥʩʛʨʝʩʩʠʠ ʤʦʨʷ ʧʨʦʠʩʭʦʜʠʣʠ ʥʘ ʚʳʨʦʚʥʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʖʞʥʦʛʦ ʋʨʘ-

ʣʘ ʠ ʇʨʠʫʨʘʣʴʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʤʝʟʦʟʦʡʩʢʦïʢʘʡʥʦʟʦʡʩʢʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ. ɺ ʨʝʟʫʣʪɹʘʪʝ 
ʨʘʩʪʚʦʨʝʥʠʷ ʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʨʫʙʝʞʝ ʜʦʥʛʫʟʩʢʦʛʦ ʠ ʙʫʢʦʙʘʡ-
ʩʢʦʛʦ ʚʨʝʤʝʥʠ ʣʝʛʢʦ ʨʘʩʪʚʦʨʠʤʳʭ ʧʦʨʦʜ ʢʫʥʛʫʨʘ, ʦʙʨʘʟʦʚʘʣʠʩʴ ʦʙʰʠʨʥʳʝ ʢʘʨʩʪʦʚʳʝ ʚʧʘʜʠʥʳ, 
ʜʘʚʰʠʝ ʥʘʯʘʣʦ ʦʙʨʘʟʦʚʘʥʠʶ ʩʠʥʢʣʠʥʘʣʝʡ ʦʩʝʜʘʥʠʷ (çʜʠʟʲʶʥʢʪʠʚʥʳʭ ʤʫʣʴʜè). ʇʨʦʛʠʙʘʥʠʝ 
ʜʝʧʨʝʩʩʠʡ ʠ ʥʘʢʦʧʣʝʥʠʝ ʚ ʥʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʩʘʜʢʦʚ ʟʘʢʦʥʯʠʣʦʩʴ ʚ ʢʦʥʮʝ ʩʨʝʜʥʝʡ ʶʨʳ, 
ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʇʨʝʜʫʨʘʣʴʷ ʚ ʧʦʟʜʥʝʶʨʩʢʦʝ ʚʨʝʤʷ ʧʦʢʨʳʣʘʩʴ ʚʦʜʘʤʠ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ɺ ʵʪʦ 
ʚʨʝʤʷ ʠʜʝʪ ʥʘʢʦʧʣʝʥʠʝ ʙʫʨʳʭ ʫʛʣʝʡ (ʯʝʪʚʝʨʪʳʡ ʵʪʘʧ). 
ʉ ʚʘʣʘʥʞʠʥʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʝʡ ʚ ʇʨʝʜʫʨʘʣʴʩʢʦʤ ʢʨʘʝʚʦʤ ʧʨʦʛʠʙʝ ʩʚʷʟʘʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠ-

ʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʞʝʣʝʟʦʨʫʜʥʳʭ ʩʢʦʧʣʝʥʠʡ. ʀʩʪʦʯʥʠʢʦʤ ʞʝʣʝʟʘ ʚ ʦʩʘʜʢʘʭ ʚʘʣʘʥʞʠʥʘ ʤʦʞʥʦ 
ʩʯʠʪʘʪʴ ʚʳʩʦʢʦʞʝʣʝʟʠʩʪʳʝ ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʝʨʭʥʝʡ ʧʝʨʤʠ ʠ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ (ʧʷʪʦ-
ʛʦ ʵʪʘʧʘ). 
ʅʘʯʘʣʦ ʰʝʩʪʦʛʦ ʵʪʘʧʘ ʩʚʷʟʘʥʦ ʩ ʩʝʜʠʤʝʥʪʘʮʠʝʡ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʢʘʨʩʪʦʚʳʭ ʩʠʥ-

ʢʣʠʥʘʣʷʭ ʦʩʝʜʘʥʠʷ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʤʠʦʮʝʥʘ ʩʣʦʞʝʥʘ ʛʨʫʙʳʤʠ ʧʦ ʩʦʩʪʘʚʫ ʘʣʣʶʚʠʘʣʴʥʦ-
ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʦ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʰʣʠʭʦʚʦʛʦ 
ʟʦʣʦʪʘ. ʆʟʝʨʥʳʝ ʠ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʪʷʛʦʪʝʶʪ ʢ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ, ʢ ʵʪʦʤʫ ʚʨʝ-
ʤʝʥʠ ʧʨʠʫʨʦʯʝʥʦ ʠ ʫʛʣʝʦʙʨʘʟʦʚʘʥʠʝ. ʅʘ ʢʨʳʣʴʷʭ ʤʫʣʴʜ ʚ ʚʝʨʭʥʝʵʦʮʝʥʦʚʦʝ ʚʨʝʤʷ ʚ ʤʝʣʢʠʭ ʛʨʘ-
ʙʝʥʦʦʙʨʘʟʥʳʭ ʧʦʥʠʞʝʥʠʷʭ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʩʦ-
ʜʝʨʞʘʥʠʷʤʠ ʪʠʪʘʥʘ ʠ ʮʠʨʢʦʥʘ (ʮʠʨʢʦʥ ʚ ʨʝʟʢʦ ʧʦʜʯʠʥʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ). 
ʇʦʩʣʝʜʥʠʡ ʦʣʠʛʦʮʝʥïʯʝʪʚʝʨʪʠʯʥʳʡ ʵʪʘʧ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʦʚʝʡʰʠʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʠʬʬʝ-

ʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʙʱʝʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʨʦʩʩʳʧʝʡ ʟʦʣʦʪʘ. 

ɿɸʂʆʅʆʄɽʈʅʆʉʊʀ ʈɸɿʄɽʑɽʅʀʗ ʇʆʃɽɿʅʓʍ ʀʉʂʆʇɸɽʄʓʍ 

ʈʝʛʠʦʥʘʣʴʥʳʝ ʠ ʣʦʢʘʣʴʥʳʝ ʨʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ʠ ʧʦʠʩʢʦʚʳʝ ʧʨʠʟʥʘʢʠ ʧʦʣʝʟʥʳʭ 
ʠʩʢʦʧʘʝʤʳʭ ʧʨʠʚʦʜʷʪʩʷ ʩʦʛʣʘʩʥʦ ʣʝʛʝʥʜʝ ʢʘʨʪʳ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 
ʅʝʬʪʴ ʠ ʛʘʟ. ɹʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʘʷ ʯʘʩʪʴ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʚ ʧʨʝʜʝ-

ʣʘʭ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ ʨʘʩʯʣʝʥʷʝʪʩʷ ʥʘ ʩʝʤʴ 
ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ: I ï ʥʠʞʥʝʜʝʚʦʥʩʢʦïʬʨʘʥʩʢʠʡ, II ï ʬʨʘʥʩʢʦïʪʫʨʥʝʡʩʢʠʡ, III ï 
ʚʠʟʝʡʩʢʠʡ, IV ï ʚʠʟʝʡʩʢʦïʙʘʰʢʠʨʩʢʠʡ, V ï ʚʝʨʝʡʩʢʠʡ, VI ï ʢʘʰʠʨʩʢʦïʚʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ, 
VII  ï ʥʠʞʥʝʧʝʨʤʩʢʠʡ. ʇʦʩʣʝʜʥʠʡ ʠʟ ʥʠʭ ʧʨʦʷʚʣʝʥ ʚ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ. 
ɺʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʇʨʝʜʫʨʘʣʴʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʘʣʝʦʧʨʦʛʠʙʘ ʠ ʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʡ ʧʣʦʱʘʜʠ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʛʝʦʣʦʛʦʚ-ʥʝʬʪʷʥʠʢʦʚ ʩʯʠʪʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʥʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ ʩʳʨʴʝ. ʇʨʦ-
ʷʚʣʝʥʠʷ ʥʝʬʪʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʩʦʩʝʜʥʠʭ ʩ ʩʝʚʝʨʘ ʠ ʶʛʘ ʧʣʦʱʘʜʷʭ. ʅʘ ʶʛʝ (ʪʝʨʨʠʪʦʨʠʷ ʂʘʟʘʭ-
ʩʪʘʥʘ) ʦʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʨʦʜʘʤ ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʘ. ɺ ʠʟʚʝʩʪʥʢ̫ʘʭ ʫʬʠʤʩʢʦʛʦ ʠ ʢʘʟʘʥʩʢʦʛʦ 
ʷʨʫʩʦʚ ʙʣʠʟ ʢʦʥʪʘʢʪʘ ʩ ʧʦʨʦʜʘʤʠ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʩʦʜʝʨʞʘʥʠʝ ʙʠʪʫʤʦʚ ʦʪ 0,01 ʜʦ 0,16 % [10]. 
ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ ʷʚʣʷʶʪʩʷ ʦʪʣʦʞʝ-
ʥʠʷ ʘʩʩʝʣʴʩʢʦʛʦ, ʩʘʢʤʘʨʩʢʦʛʦ ʠ ʘʨʪʠʥʩʢʦʛʦ ʷʨʫʩʦʚ, ʥʦ ʥʝ ʦʪʨʠʮʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ 
ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʣʝʞʝʡ ʠ ʚ ʥʘʜʩʦʣʝʚʳʭ ʧʝʨʤʩʢʦïʪʨʠʘʩʦʚʳʭ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ [13]. ʆʥʠ 
ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʫʯʘʩʪʢʘʭ, ʵʢʨʘʥʠʨʦʚʘʥʥʳʭ ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ ʩʦʣʷʥʳʭ ʰʪʦʢʦʚ; ʚ ʩʚʦ-
ʜʦʚʳʭ ʯʘʩʪʷʭ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ, ʚ ʧʨʝʜʝʣʘʭ ʇʨʝʜʫʨʘʣʴʩʢʦʡ 
ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʦʡ ʟʦʥʳ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʤʠ ʨʘʙʦʪʘʤʠ ʚʳʜʝʣʝʥʦ 4 ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ 
ʥʘ ʚʳʷʚʣʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʪʘʢʞʝ ʥʠʞʝʣʝʞʘʱʠʝ 
ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʝ ʠ ʚʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʝʚʝʨʥʝʝ, ʚ ʙʘʢhʠʨʩʢʦʡ 
ʯʘʩʪʠ çʟʦʥʳ ʧʝʨʝʜʦʚʳʭ ʩʢʣʘʜʦʢè ʥʝʬʪʝʛʘʟʦʧʨʦʷʚʣʝʥʠʷ ʚʩʪʨʝʯʝʥʳ ʚ ʩʢʚʘʞʠʥʘʭ ʚʩʢʨʚrʘʶʱʠʭ 
ʩʨʝʜʥʝ- ʠ ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʂ. ɸ. ʄʘʚʨʠʥʘ [13] ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳ-
ʤʠ ʩʨʝʜʠ ʚʩʢʨʳʪʳʭ ʧʦʨʦʜ ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʝ- ʠ ʚʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʠʤʝʥʥʦ ʚ 
ʥʠʭ ʚ ɹʘʰʢʠʨʩʢʦʡ ʯʘʩʪʠ ʇʨʝʜʫʨʘʣʴʩʢʦʛʦ ʧʨʦʛʠʙʘ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʘʣʝʞʠ ʥʝʬʪʠ ʠ 
ʛʘʟʘ. 
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ɹʫʨʳʡ ʫʛʦʣʴ. ɺ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʨʘʡʦʥʝ ʙʫʨʦʫʛʦʣʴʥʳʝ ʦʙʲʝʢʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʘʧʘʜʥʦʡ ʯʘ-
ʩʪʠ ʧʣʦʱʘʜʠ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʣʦʢʘʣʴʥʳʤ ʚʧʘʜʠʥʘʤ çʜʠʟʲʶʥʢʪʠʚʥʳʤ ʤʫʣʴʜʘʤè ʩʨʝʜʠ ʦʪʣʦʞʝ-
ʥʠʡ ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ, ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʶʨʳ. 
ɺ ʖʞʥʦʤ ʇʨʝʜʫʨʘʣʴʝ ʚ ʪʝʯʝʥʠʝ ʜʘʞʝ ʧʦʟʜʥʝʛʦ ʤʝʟʦʟʦʷ ʢʨʘʝʚʦʡ ʧʨʦʛʠʙ ʦʩʪʘʚʘʣʩʷ ʪʝʢʪʦʥʠ-

ʯʝʩʢʠ ʧʦʜʚʠʞʥʳʤ; ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʧʨʝʦʙʣʘʜʘʣʘ ʪʝʥʜʝʥʮʠʷ ʢ ʧʨʦʛʠʙʘʥʠʶ. ʆʜʥʘʢʦ ʪʝʢʪʦ-
ʥʠʯʝʩʢʠʝ ʧʦʜʚʠʞʢʠ ʙʳʣʠ ʧʨʦʷʚʣʝʥʳ ʥʝ ʚʦ ʚʩʝʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʡ ʟʦʥʝ, ʘ ʣʠʰʴ ʚ ʢʘʢʠʭ-ʪʦ 
ʥʝʙʦʣʴʰʠʭ ʝʝ ʯʘʩʪʷʭ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʭ ʪʘʢʞʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʤʝʥʷʣʘʩʴ. ʉ ʧʝʨʠʦʜʘʤʠ ʧʦʚʳʰʝʥ-
ʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʚʧʘʜʘʶʪ ʬʘʟʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʛʣʝʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ 
ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʤʘʩʰʪʘʙʳ ʫʛʣʝʥʘʢʦʧʣʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 
ʨʘʟʤʝʨʳ ʛʨʘʙʝʥʦʚ ʠ ʤʫʣʴʜ. çɼʠʟʲʶʥʢʪʠʚʥʳʝ ʤʫʣʴʜʳè ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʝʱʝ ʚ ʚʝʨʭʥʝʤ ʪʨʠʘʩʝ, 
ʢʦʛʜʘ ʠ ʥʘʯʘʣʦʩʴ ʫʛʣʝʦʙʨʘʟʦʚʘʥʠʝ. ʅʘʠʙʦʣʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʥʦ ʜʦʩʪʠʛʣʦ ʚ ʩʨʝʜʥʝʡ ʶʨʝ, ʘ ʚ 
ʧʦʟʜʥʝʶʨʩʢʫʶ ʩʪʘʜʠʶ ʙʳʣʦ ʧʨʝʨʚʘʥʦ ʤʦʨʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʝʡ. ʆʙʨʘʟʦʚʘʥʠʝ çʜʠʟʲʶʥʢʪʠʚʥʳʭ 
ʤʫʣʴʜè ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʚʷʟʳʚʘʶʪ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜ (ʧʣʘʩʪʠʯʝʩʢʠʝ 
ʩʚʦʡʩʪʚʘ ʩʦʣʷʥʳʭ ʤʘʩʩ). 
ɾʝʣʝʟʦ. ʇʨʦʷʚʣʝʥʠʷ ʞʝʣʝʟʘ ʙʫʨʦʞʝʣʝʟʥʷʢʦʚʦʡ ʩʠʜʝʨʠʪ-ʰʘʤʦʟʠʪ-ʛʠʜʨʦʛʝʪʠʪʦʚʦʡ ʦʦʣʠʪʦʚʦʡ 

ʬʦʨʤʘʮʠʠ ʚ ʇʨʝʜʫʨʘʣʴʝ, ʧʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʩʚʷʟʘʥʦ ʩ ʨʘʥʥʝʤʝʣʦʚʦʡ (ʚʘ-
ʣʘʥʞʠʥʩʢʦʡ) ʩʪʘʜʠʝʡ ʤʠʥʝʨʘʛʝʥʝʟʘ. 
ɺʘʣʘʥʞʠʥʩʢʘʷ ʪʨʘʥʩʛʨʝʩʩʠʷ ʚ ʇʨʝʜʫʨʘʣʴʩʢʦʤ ʢʨʘʝʚʦʤ ʧʨʦʛʠʙʝ ʟʘʭʚʘʪʳʚʘʣʘ ʣʠʰʴ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ, ʦʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʪʠʧʠʯʥʦ ʧʨʠʙʨʝʞʥʳʝ ʦʩʘʜʢʠ ʚʘʣʘʥʞʠʥʘ ʥʘ ʩʝʚʝʨ-
ʥʦʤ ʟʘʤʳʢʘʥʠʠ ʇʨʠʢʘʩʧʠʡʩʢʦʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʧʝʩʯʘʥʳʤʠ ʧʦʨʦʜʘʤʠ, 
ʠʥʦʛʜʘ ʩ ʧʨʠʤʝʩʴʶ ʛʘʣʴʢʠ ʠ ʛʨʘʚʠʷ, ʠ ʣʠʰʴ ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ï ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ. ʈʘʟʨʫ-
ʰʝʥʠʶ ʠ ʩʥʦʩʫ ʧʦʜʚʝʨʛʘʣʠʩʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚʝʨʭʥʝʧʝʨʤʩʢʠʝ ʠ ʥʠʞʥʝʪʨʠʘʩʦʚʳʝ ʢʨʘʩʥʦʮʚʝ-
ʪʳ. 
ɺʝʨʭʥʝʧʝʨʤʩʢʠʝ ʠ ʥʠʞʥʝʪʨʠʘʩʦʚʳʝ ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʩʣʘʛʘʣʠ 

ʥʘʠʙʦʣʝʝ ʚʦʟʚʳʰʝʥʥʳʝ ʫʯʘʩʪʢʠ ʨʝʣʴʝʬʘ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ, ʥʘʯʠʥʘʷ ʩ ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ, 
ʠʥʪʝʥʩʠʚʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʩʦʣʷʥʦʡ ʪʝʢʪʦʥʠʢʠ, ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʣʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 
ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ, ʩʣʦʞʝʥʥʳʭ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ) ʚʝʨʭʥʝʧʝʨʤʩʢʠʤʠ ʧʦʨʦʜʘʤʠ. ʊʘʢʘʷ ʧʘʣʝʦʛʨʘ-
ʬʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʠ ʥʘʣʠʯʠʝ ʛʫʤʠʜʥʦʛʦ ʢʣʠʤʘʪʘ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ 
ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʞʝʣʝʟʦʨʫʜʥʳʭ ʩʢʦʧʣʝʥʠʡ. ʈʫʜʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚʦ 
ʚʨʝʤʷ ʚʘʣʘʥʞʠʥʩʢʦʡ ʤʦʨʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ ʩ ʯʘʩʪʳʤʠ ʧʦʜʚʠʞʢʘʤʠ. ʀʩʪʦʯʥʠʢʦʤ ʞʝʣʝʟʘ ʚ ʦʩʘʜ-
ʢʘʭ ʚʘʣʘʥʞʠʥʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʳʩʦʢʦʞʝʣʝʟʠʩʪʳʝ ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʝʨʭʥʝʡ ʧʝʨʤʠ ʠ 
ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ. 
ʊʠʪʘʥ. ɺ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ ʪʠʪʘʥʦʥʦʩʥʳʝ ʨʦʩʩʳʧʠ ʚʳʷʚʣʝʥʳ ʩʨʝʜʠ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝ-

ʥʠʡ, ʩʣʦʞʝʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʳʭ ʠ ʛʣʠʥʠʩʪʦ-
ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺʝʨʭʥʝʵʦʮʝʥʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 
ʚ ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʤʝʛʘʟʦʥʝ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʦʩʪʘʥʮʦʚ ʥʘ ʢʨʳʣʴʷʭ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʤʫʣʴʜ ʠ 
ʤʝʣʢʠʭ ʛʨʘʙʝʥʦʦʙʨʘʟʥʳʭ ʧʦʥʠʞʝʥʠʷʭ. ʀʩʪʦʯʥʠʢʦʤ ʩʥʦʩʘ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʙʳʣʠ ʦʪʣʦʞʝʥʠʷ 
ʚʝʨʭʥʝʡ ʧʝʨʤʠ ʠ ʪʨʠʘʩʘ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʠʣʴʤʝʥʠʪʘ ʠ ʘʧʘ-
ʪʠʪʘ [22, 23]. 
ʄʝʜʴ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚʩʝʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʜʦʚʦʣʴʥʦ ʦʪʯʝʪʣʠʚʦ ʦʧʨʝʜʝʣʠʣʠʩʴ 

ʦʙʱʝʨʝʛʠʦʥʘʣʴʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʜʠ ʚ ʤʝʜʝʥʦʩʥʦʡ ʬʦʨʤʘʮʠʠ. ʅʘʠʙʦʣʝʝ 
ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʣʦʢʘʣʠʟʘʮʠʠ ʦʨʫʜʝʥʝʥʠʷ ʤʝʜʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʧʨʝʜʝʣʘʭ 
ʧʣʦʱʘʜʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʬʦʨʤʘʮʠʡ, ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝ- ʠ ʚʝʨʭʥʝʧʝʨʤʩʢʦʛʦ 
ʚʦʟʨʘʩʪʘ (ʨʘʟʣʠʯʥʳʝ ʛʦʨʠʟʦʥʪʳ ʠ ʬʘʮʠʠ ʚʥʫʪʨʠ ʥʠʭ). ɺ ʧʨʝʜʝʣʘʭ ʨʫʜʦʥʦʩʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝ-
ʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʘʠʙʦʣʴʰʠʡ ʧʦʠʩʢʦʚʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʝ ʧʨʝ-
ʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʨʨʠʛʝʥʥʳʝ ʬʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʩʫʣʴʬʠʜʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʜʠ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡ-
ʯʠʚʳ. ʊʘʢʦʚʳʤʠ ʚ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ ʷʚʣʷʶʪʩʷ ʪʝʨʨʠʛʝʥʥʳʝ ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʢʘʟʘʥʩʢʦʛʦ ʠ ʪʘ-
ʪʘʨʩʢʦʛʦ ʷʨʫʩʦʚ. 
ʆʩʘʞʜʝʥʠʝ ʤʝʜʠ, ʚ ʩʚʦʝʡ ʧʦʜʘʚʣʷʶʱʝʡ ʤʘʩʩʝ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʘʤʳʭ ʧʨʠʙʨʝʞʥʳʭ ʯʘʩʪʷʭ ʤʦʨ-

ʩʢʠʭ ʙʘʩʩʝʡʥʦʚ ʠ ʚ ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʣʴʪʦʚʳʭ ʬʘʮʠʷʭ ʥʝʚʜʘʣʝʢʝ ʦʪ ʝʝ ʠʩʪʦʯʥʠʢʘ ʩʥʦʩʘ (ʋʨʘʣʩɹʢʘʷ 
ʟʦʥʘ ʩʥʦʩʘ). ʄʝʜʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʧʝʩʪʨʦʮʚʝʪʥʳʭ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʭ, ʜʝʣʴ-
ʪʦʚʦ-ʘʣʣʶʚʠʘʣʴʥʳʭ ʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʬʘʮʠʡ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʨʫʜʝʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʠʜʨʦ-
ʢʘʨʙʦʥʘʪʘʤʠ ʠ ʦʢʩʠʜʘʤʠ ʤʝʜʠ (ʤʘʣʘʭʠʪ, ʘʟʫʨʠʪ, ʭʨʠʟʦʢʦʣʣʘ, ʢʫʧʨʠʪ), ʢʦʪʦʨʳʝ ʧʨʦʧʠʪʚrʘʪʁ 
ʮʝʤʝʥʪ ʧʝʩʯʘʥʠʢʦʚ, ʘ ʚ ʥʝʧʨʦʥʠʮʘʝʤʳʭ ʧʦʨʦʜʘʭ ʦʥʠ ʦʙʨʘʟʫʶʪ ʧʨʠʤʘʟʢʠ, ʧʣʝʥʢʠ ʠ ʥʘʣʝʪʳ ʧʦ 
ʪʨʝʱʠʥʘʤ ʠ ʧʣʦʩʢʦʩʪʷʤ ʥʘʧʣʘʩʪʦʚʘʥʠʷ. 
ʉʪʨʦʥʮʠʡ. ʇʨʦʜʫʢʪʠʚʥʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʩʪʨʦʥʮʠʷ ʷʚʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʩʫʣʬɹʘʪʥʦ-

ʪʝʨʨʠʛʝʥʥʦʡ ʪʦʣʱʠ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʨʘʥʥʝʧʝʨʤʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʤʦʱʥʦʩʪʴʶ ʜʦ 1,5 ʢʤ. ɽʝ ʨʘʟ-
ʨʝʟ ʨʘʩʯʣʝʥʷʝʪʩʷ ʥʘ ʩʝʨʠʶ ʧʘʯʝʢ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʦʡ ʬʘʮʠʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʧʦ ʧʨʦ-
ʩʪʠʨʘʥʠʶ ʠ ʧʘʜʝʥʠʶ. ʉʪʨʦʥʮʠʝʚʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʦʪʤʝʯʘʝʪʩʷ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʩʘʤʳʭ 
ʚʝʨʭʦʚ ʨʘʟʨʝʟʘ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ. 
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ɿʦʣʦʪʦ. ɺ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦ-ʋʨʘʣʴʩʢʦʡ ʘʣʤʘʟʦ-ʟʦʣʦʪʦʨʦʩʩʳʧʥʦʡ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʦʡ ʟʦ-
ʥʳ ʦʪʤʝʯʘʶʪʩʷ ʤʝʣʢʠʝ ʥʝʧʨʦʤʳʰʣʝʥʥʳʝ ʧʣʦʱʘʜʥʳʝ ʠ ʣʠʥʝʡʥʳʝ ʨʦʩʩʳʧʠ ʟʦʣʦʪʘ, ʰʣʠʭʦʚʳʝ 
ʦʨʝʦʣʳ ʠ ʰʣʠʭʦʚʳʝ ʧʦʪʦʢʠ ʟʦʣʦʪʘ. ɿʦʣʦʪʦʥʦʩʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʢ ʰʣʠʭʦʚʳʤ ʦʧʨʦʙʦʚʘʥʠʝʤ, 
ʪʘʢ ʠ ʩʧʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʢʝʨʥʦʚʳʭ ʠ ʙʦʨʦʟʜʦʚʳʭ ʧʨʦʙ. 
ʐʣʠʭʦʚʦʝ ʟʦʣʦʪʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʦʪʣʦʞʝʥʠʷʭ ʧʝʪʨʦʧʘʚʣʦʚʩʢʦʡ ʩʚʠʪʳ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ, ʦʪʣʦ-

ʞʝʥʠʷʭ ʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ, ʙʘʡʦʩʩʢʦʛʦ ʷʨʫʩʘ ʩʨʝʜʥʝʡ ʶʨʳ, ʚ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʤʠʦ-
ʮʝʥʦʚʳʭ ʠ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʘ ʪʘʢʞʝ (ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ) ʚ ʘʣʣʶʚʠ-
ʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʦʟʨʘʩʪʦʚ. ʅʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʤrʠ 
ʷʚʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʤʠʦʮʝʥʦʚʦʛʦ, ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʦʚ. ʅʘʠʙʦʣʝʝ 
ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʟʦʣʦʪʦʨʦʩʩʳʧʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ ʪʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ. 
ɻʝʥʝʪʠʯʝʩʢʠ ʦʥʠ ʷʚʣʷʶʪʩʷ ʘʣʣʶʚʠʘʣʴʥʳʤʠ, ʜʝʣʶʚʠʘʣʴʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʤʠ, ʩʚʷʟʘʥʳ ʩ ʛʣʠʥʠʩʪʦ-
ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʧʘʣʝʦʨʫʩʝʣ ʨʝʢ ʠ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ. 
ɼʣʷ ʫʢʘʟʘʥʥʳʭ ʨʦʩʩʳʧʝʡ ʭʘʨʘʢʪʝʨʥʦ ʤʝʣʢʦʝ ʠ ʪʦʥʢʦʝ ʟʦʣʦʪʦ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʩʪʦʯʥʠ-

ʢʦʤ ʟʦʣʦʪʘ ʷʚʣʷʶʪʩʷ ʢʦʨʝʥʥʳʝ ʦʙʲʝʢʪʳ ʋʨʘʣʴʩʢʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ. ʇʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ 
ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʟʦʣʦʪʦʨʦʩʩʳʧʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʧʦʜʚʝʨʛʘʣʠʩʴ ʥʝʦʜʥʦʢʨʘʪʥʦʤʫ ʨʘʟʤʳʚʫ, ʧʨʦʤʝ-
ʞʫʪʦʯʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʚ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʠ ʧʝʨʝʦʪʣʦʞʝʥʠʶ ʚ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʦʩʘʜʢʘʭ. 
ʌʦʩʬʦʨʠʪʳ. ʅʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʨʝʜʝʣʘʭ ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʦʡ 

ʟʦʥʳ ʠʤʝʝʪʩʷ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʬʦʩʬʦʨʠʪʦʚ ʦʩʘʜʦʯʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʬʦʩʬʦʨʠʪʦʚʦʡ ʪʝʨʨʠ-
ʛʝʥʥʦʡ ʞʝʣʚʘʢʦʚʦʡ ʬʦʨʤʘʮʠʠ. ʇʨʦʷʚʣʝʥʠʷ ʬʦʩʬʦʨʠʪʦʚ ʧʨʠʫʨʦʯʝʥʳ ʢ ʤʦʨʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ 
ʧʦʟʜʥʝʡ ʶʨʳ. 
ʄʝʣ. ɺ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʧʣʦʱʘʜʷʤʠ ʥʘ ʚʳʷʚʣʝʥʠʝ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ 

ʷʚʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʤʘʘʩʪʨʠʭʪʩʢʦʛʦ ʷʨʫʩʘ ʚʝʨʭʥʝʛʦ ʤʝʣʘ, ʨʘʟʚʠʪʳʝ ʚ ʧʨʝʜʝʣʘʭ ʣʦʢʘʣʴʥʳʭ 
ʜʠʟʁ̡ʥʢʪʠʚʥʳʭ ʤʫʣʴʜ. 
ʄʝʨʛʝʣʴ. ʄʝʨʛʝʣʠʩʪʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (ʂʘʠʥʩʘʡʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ) ʩʚʷʟʘʥʳ ʩ ʦʪʣʦʞʝʥʠʷʤʠ 

ʧʦʟʜʥʝʡ ʶʨʳ, ʨʘʟʚʠʪʳʤʠ ʚ ʧʨʝʜʝʣʘʭ ʍʘʨʴʢʦʚʩʢʦʡ ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʤʫʣʴʜʳ. 
ɻʠʧʩ. ʆʙʨʘʟʦʚʘʥʠʷ ʛʠʧʩʦʚ ʩʚʷʟʘʥʦ ʩ ʛʘʣʦʛʝʥʥʦʡ ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʬʦʨʤʘʮʠʝʡ. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ ʦʪʣʦʞʝʥʠʷ ʤʦʨʩʢʠʭ ʙʘʩʩʝʡʥʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʩʦʣʝʥʦʩʥʦʩʪʴʶ ʚʦʜ, ʘ ʪʘʢʞʝ ʥʝʙʦʣʴh ʠʝ 
ʨʝʣʠʢʪʦʚʳʝ ʙʘʩʩʝʡʥʳ ʪʠʧʘ ʩʦʣʝʥʳʭ ʦʟʝʨ. ʅʘ ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʵʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʷʚʣʝ-
ʥʳ ʩʨʝʜʠ ʦʪʣʦʞʝʥʠʡ ʢʫʥʛʫʨʩʢʦʛʦ ʠ ʚʝʨʭʥʝʢʘʟʘʥʩʢʦʛʦ ʷʨʫʩʦʚ. ʇʨʠʫʨʦʯʝʥʳ ʦʥʠ, ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ, ʢ ʢʨʘʝʚʳʤ ʯʘʩʪʷʤ ʙʘʩʩʝʡʥʦʚ, ʨʝʞʝ ʚʥʫʪʨʠ ʠʭ ʠʣʠ ʚ ʚʝʨʭʘʭ ʠ ʥʠʟʘʭ ʨʘʟʨʝʟʘ. 

ʄʀʅɽʈɸɻɽʅʀʏɽʉʂʆɽ ʈɸʁʆʅʀʈʆɺɸʅʀɽ 

ʂʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʨʘʥʝʝ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʣʠʩʪʘ, ʧʨʠ ʨʘʡʦʥʠʨʦʚʘʥʠʠ ʜʦʦʣʠʛʦʮʝʥʦʚʳʭ ʦʙʨʘʟʦʚʘ-
ʥʠʡ, ʦʪʥʦʩʠʪʩʷ ʢ ʖʞʥʦ-ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʤʝʜʥʦʨʫʜʥʦʡ ʛʠʧʩʦʥʦʩʥʦ-ʩʦʣʝʥʦʩʥʦʡ ʤʠʥʝʨʘʛʝʥʠ-
ʯʝʩʢʦʡ ʟʦʥʝ (1 hl,crl,sy,g,Cu/P). ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʦʡ ʟʦʥʳ ʦʪʤʝʯʘʶʪʩʷ ʦʙʰʠʨ-
ʥʳʝ ʧʦʣʷ ʧʝʨʤʩʢʠʭ ʩʝʨʦʮʚʝʪʥʳʭ ʠ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʚʤʝʱʘʶʱʠʝ ʧʨʦʷʚʣʝʥʠʷ ʤʝʜʠ-
ʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ. ɺ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ ʄ-40-IX ʧʨʦʷʚʣʝʥʠʷ ʤʝʜʠ ʜʦʚʦʣʴʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʥʦ ʫʯʠ-
ʪʳʚʘʷ ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʦʟʨʦʩʰʠʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʥʪʝʨʝʩ ʢ ʤʝʜʠʩʪʳʤ 
ʧʝʩʯʘʥʠʢʘʤ, ʧʣʦʱʘʜʴ ʣʠʩʪʘ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʚ ʦʪʥʦʰʝʥʠʠ ʵʪʦʛʦ ʚʠʜʘ ʩʳʨʴʷ. 
ɿʠʛʘʥʩʢʘʷ ʬʦʩʬʦʨʠʪʦʥʦʩʥʘʷ ʞʝʣʝʟʦ-ʤʘʨʛʘʥʮʝʚʦʨʫʜʥʘʷ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʘʷ ʟʦʥʘ 

(2 Mn,Fe,ʌ/CôĦP) ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʦʡ ɿʘʧʘʜʥʦ-
ʋʨʘʣʴʩʢʦʛʦ ʤʝʛʘʤʦʥʦʢʣʠʥʦʨʠʷ ʠ ʦʭʚʘʪʳʚʘʝʪ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ 
ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʣʠʩʪʘ. ɺ ʧʨʝʜʝʣʘʭ ɿʠʛʘʥʩʢʦʡ ʟʦʥʳ ʦʪʤʝʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʧʨʦʷʚʣʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 
ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʛʠʧʩʘ, ʧʨʦʷʚʣʝʥʠʷ ʦʢʩʠʜʘ ʩʪʨʦʥʮʠʷ, ʤʝʩʪʦʨʦʞ-
ʜʝʥʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʦʷʚʣʝʥʠʷ ʩʪʨʦʥʮʠʷ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʂʘʨʘʘ-
ʜʳʨʩʢʫʶ ʩʪʨʦʥʮʠʝʚʦ-ʤʝʜʥʫʶ ʨʫʜʥʫʶ ʟʦʥʫ ʧʦʪʝʥʮʠʘʣʴʥʫʶ (2.0.1 Cu,Sr/P), ʢʦʪʦʨʘʷ ʚʧʝʨʚʳʝ ʚʳ-
ʜʝʣʝʥʘ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1 : 1 000 000 [12]. ʇʨʦʜʫʢʪʠʚʥʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ 
ʩʪʨʦʥʮʠʷ ʷʚʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʩʫʣʴʬʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʦʡ ʪʦʣʱʠ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʥʠʞʥʝʧʝʨʤ-
ʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʤʦʱʥʦʩʪʴʶ ʜʦ 1,5 ʢʤ. ʉʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʣʠʩʪʘ ʟʘʭʚʘʪʳʚʘʝʪ ʫʟʝʣ ʯʘʩʪʠʯʥʦ. 
ʉʦʛʣʘʩʥʦ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʚʝʨʩʠʠ ʣʝʛʝʥʜʳ ʋʨʘʣʴʩʢʦʡ ʩʝʨʠʠ ʜʣʷ ʦʣʠʛʦʮʝʥïʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʧʣʦʱʘʜʴ ʣʠʩʪʘ ʧʦʣʥʦʩʪʴʶ ʧʦʧʘʜʘʝʪ ʚ ʋʨʘʣʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʠʡ ʨʦʩʩʳʧʥʦʡ ʤʠʥʝʨʘ-
ʛʝʥʠʯʝʩʢʠʡ ʧʦʷʩ, ʘ ʠʤʝʥʥʦ ï ɿʘʧʘʜʥʦ-ʋʨʘʣʴʩʢʫʶ ʘʣʤʘʟʦ-ʟʦʣʦʪʦʨʦʩʩʳʧʥʫʶ ʤʠʥʝʨʘʛʝʥʠʯʝ-
ʩʢʫʶ ʟʦʥʫ (3 Au,di/N1ôQ). ɺ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʚʳʜʝʣʝʥʳ ɹʫʨʪʠʥʩʢʠʡ ʠ ʄʫʝʣʜʠʥʩʢʠʡ ʟʦʣʦʪʦʨʦʩ-
ʩʳʧʥʳʝ ʫʟʣʳ ʧʦʪʝʥʮʠʘʣʴʥʳʝ. 
ɺʩʷ ʪʝʨʨʠʪʦʨʠʷ ʣʠʩʪʘ, ʩʦʛʣʘʩʥʦ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʚʝʨʩʠʠ ʣʝʛʝʥʜʳ ʋʨʘʣʴʩʢʦʡ ʩʝʨʠʠ, ʦʪʥʦ-

ʩʠʪʩʷ ʢ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ ï ʉʘʢʤʘʨʦ-ʀʣʝʢʩʢʦʤʫ ʥʝʬʪʝʛʘʟʦʥʦʩ-
ʥʦʤʫ ʨʘʡʦʥʫ (4 ʅ,ɻʟ/DôP). 
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ɺ ʦʮʝʥʢʝ ʧʝʨʩʧʝʢʪʠʚ ʨʘʡʦʥʘ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ɻɼʇ-200 ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 
ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. 
ʅʝʬʪʴ ʠ ʛʘʟ. ʈʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ɼʦʥʛʦʣʶʢʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʧʨʝ-

ʜʝʣʷʣʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ. ɿʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ (ʛʘʟʘ) ʩʦ-
ʩʪʘʚʣʷʶʪ ʉ3 ï 11,288 ʤʣʨʜ ʤ

3
, ʠʟʚʣʝʢʘʝʤʳʝ ï 9,539 ʤʣʨʜ ʤ

3
 (ʘʚʪʦʨʩʢʠʡ ʧʦʜʩʯʝʪ, ʟʘʧʘʩʳ ʥʝ 

ʫʪʚʝʨʞʜʘʣʠʩʴ). 
ʋʛʦʣʴ ʙʫʨʳʡ. ʇʦʜʩʯʠʪʘʥʥʳʝ ʟʘʧʘʩʳ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʣʠʩʪʘ ʩʦʩʪʘʚʣʷʶʪ: ʅʘʛʦʨʥʳʡ ʫʯʘ-

ʩʪʦʢ ï ʢʘʪʝʛʦʨʠʠ ʉ2 ï 11 417 ʪʳʩ. ʪ, ʟʘʙʘʣʘʥʩʦʚʳʝ ï 12 776 ʪʳʩ. ʪ (ʧʨʦʪʦʢʦʣ ɻɹɿ ʉʉʉʈ ˉ 3631, 
1952 ʛ.); ʂʘʠʥʩʘʡʩʢʠʡ ʫʯʘʩʪʦʢ ï ʢʘʪʝʛʦʨʠʠ ɸ+ɺ+ʉ1 ï 7 008 ʪʳʩ. ʪ, ʟʘʙʘʣʘʥʩʦʚʳʝ ï 58 828 ʪʳʩ. ʪ 
(ʧʨʦʪʦʢʦʣ ʊʂɿ ʖʋɻʋ ˉ 50/414, 1951 ʛ.) ʠ ʊʝʨʝʥʩʘʡʩʢʠʡ ʫʯʘʩʪʦʢ ï ʢʘʪʝʛʦʨʠʠ ʉ2 ï 1 523 ʪʳʩ. ʪ. 
ʉʥʷʪʳ ʩ ʙʘʣʘʥʩʦʚʦʛʦ ʫʯʝʪʘ ʢʘʢ ʫʪʨʘʪʠʚʰʠʝ ʧʨʦʤʳʣhʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ɺʳʷʚʣʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 
(ʉʘʟʘʥʩʢʦʝ, ɹʫʨʪʠʥʩʢʦʝ, ʂʦʣʫʙʘʡʩʢʦʝ ʠ ɹʫʨʣʘʰʘʥʩʢʦʝ) ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷ-
ʶʪ ʠʟ-ʟʘ ʚʝʩʴʤʘ ʤʘʣʳʭ ʤʦʱʥʦʩʪʝʡ, ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʧʣʘʩʪʦʚ ʙʫʨʦʛʦ ʫʛʣʷ, ʥʝʚʳʩʦʢʦ-
ʛʦ ʢʘʯʝʩʪʚʘ ʠ ʦʙʚʦʜʥʝʥʥʦʩʪʠ. 
ɾʝʣʝʟʦ. ɾʝʣʝʟʥʳʝ ʨʫʜʳ ɹʫʨʣʘʰʘʥʩʢʦʛʦ ʠ ʍʘʨʴʢʦʚʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʡ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʧʨʝʜʝʣʘʭ 

ʧʣʦʱʘʜʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʦʭʨʝʥʥʳʝ ʧʦʨʦʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʨʘʩʩʝ̫ ʥʥʳʝ ʤʝʣʢʠʝ (ʜʦ 5 ʤʤ) 
ʦʦʣʠʪʳ ʣʠʤʦʥʠʪʘ ʠ ʛʠʜʨʦʛʝʪʠʪʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ Fe2O3 ʦʪ 25 ʜʦ 39,37 %. ʈʝʩʫʨʩʳ ʨʫʜʳ ʢʘʪʝʛʦ-
ʨʠʠ ʈ3 ʩʦʩʪʘʚʣʷʶʪ: ʥʘ ɹʫʨʪʠʥʩʢʦʤ ʧʨʦʷʚʣʝʥʠʠ ï 607,5 ʤʣʥ ʪ, ʥʘ ʍʘʨʴʢʦʚʩʢʦʤ ï 300 ʤʣʥ ʪ [19]. 
ʇʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʦʙʲʝʢʪʦʚ ʥʝ ʘʧʨʦʙʠʨʦʚʘʥʳ ʠ ʥʝ ʧʝʨʝʦʮʝʥʠʚʘʣʠʩʴ. 
ʊʠʪʘʥ. ʇʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʢʘʪʝʛʦʨʠʠ ʈ2 ʙʳʣʠ ʦʮʝʥʝʥʳ ʅ. ʊ. ʐʤʝʣʴʢʦʚʳʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʫʩʣʦʚʥʳʡ ʠʣʴʤʝʥʠʪ): ɺʦʨʦʪʦʚʩʢʘʷ ʨʦʩʩʳʧʴ ï 70,4 ʪʳʩ. ʪ, ɺʦ-
ʨʦʪʦʚʩʢʘʷ-1 ï 29,9 ʪʳʩ. ʪ, ʆʨʣʦʚʩʢʘʷ ï 40,2 ʪʳʩ. ʪ, ɹʫʨʪʠʥʩʢʘʷ ï 186,2 ʪʳʩ. ʪ [28]. ʈʝʩʫʨʩʳ ʥʝ 
ʘʧʨʦʙʠʨʦʚʘʥʳ, ʧʝʨʝʦʮʝʥʢʝ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ. 
ʉʪʨʦʥʮʠʡ. ɺ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ ʚʳʜʝʣʷʝʪʩʷ ʂʘʨʘʘʜʳʨʩʢʘʷ ʤʝʜʥʦ-ʨʝʜʢʦʤʝʪʘʣʣʴʥʘʷ ʟʦʥʘ 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ [12] ɻʨʘʥʠʮʳ ʂʘʨʘʘʜʳʨʩʢʦʡ ʤʝʜʥʦ-ʨʝʜʢʦʤʝʪʘʣʣɹ ʥʦʡ ʟʦʥʳ ʫʩʣʦʚʥʦ ʦʛʨʘʥʠʯʠ-
ʚʘʶʪʩʷ ʧʣʦʱʘʜʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʷʚʣʝʥʠʡ ʩʪʨʦʥʮʠʷ. ʆʜʥʘʢʦ ʧʝʨʩʧʝʢʪʠʚʳ ʪʝʨʨʠʪʦʨʠʠ ʚ 
ʦʪʥʦʰʝʥʠʠ ʩʪʨʦʥʮʠʝʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʛʦʨʘʟʜʦ ʰʠʨʝ. ʆʪʣʦʞʝʥʠʷ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʥʠʞʥʝ-
ʧʝʨʤʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʥʘ ʩʪʨʦʥʮʠʝʚʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ, ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʠ ʥʘ ʧʨʘ-
ʚʦʤ ʙʝʨʝʛʫ ʨ. ʋʨʘʣ. ʆʥʠ ʧʨʦʪʷʛʠʚʘʶʪʩʷ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 50 ʢʤ, ʫʭʦʜʷʪ ʥʘ 
ʪʝʨʨʠʪʦʨʠʶ ɹʘʰʢʠʨʠʠ. ʉʚʝʜʝʥʠʡ ʦ ʥʘʣʠʯʠʠ ʚʳʩʦʢʠʭ ʩʦʜʝʨʞʘʥʠʡ ʩʪʨʦʥʮʠʷ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦ-
ʨʦʜʘʭ ʥʘ ʜʘʥʥʦʡ ʧʣʦʱʘʜʠ ʥʝ ʠʤʝʝʪʩʷ, ʥʦ ʦʥʠ ʦʯʝʥʴ ʚʝʨʦʷʪʥʳ, ʪʘʢ ʢʘʢ ʪʠʧ ʨʘʟʨʝʟʘ ʠ ʝʛʦ ʤʦʱ-
ʥʦʩʪʴ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʪʘʢʦʚʳʤʠ ʚ ʧʨʝʜʝʣʘʭ ʫʟʣʘ. ʄʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʧʦʨʦʜʳ ʚ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ 
ʚʳʭʦʜʷʪ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʮʝʣʝʩʪʠʥʦʤ ʠ, ʨʝʞʝ, ʩʪʨʦʥʮʠʘ-
ʥʠʪʦʤ. 
ʇʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʧʦ ʂʘʨʘʘʜʳʨʩʢʦʡ ʤʝʜʥʦ-ʨʝʜʢʦʤʝʪʘʣʣɹ ʥʦʡ ʟʦʥʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʦʩʪʘʚ-

ʣʷʶʪ 2,5 ʤʣʥ ʪ ʦʢʩʠʜʘ ʩʪʨʦʥʮʠʷ (ʨʝʢʦʤʝʥʜʦʚʘʥ ʢ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʫʯʝʪ ˉ 3960491), ʧʨʠ ʧʣʦʱʘʜʠ 
210 ʢʤ2. ɺ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ ʄ-40-IX ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʦʢʩʠʜʘ ʩʪʨʦʥʮʠʷ, ʦʮʝʥʝʥʥʳʝ ʧʨʦʧʦʨ-
ʮʠʦʥʘʣʴʥʦ ʧʣʦʱʘʜʠ ʚʳʭʦʜʦʚ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʨʦʜ (159 ʢʤ2 ʠʣʠ 76 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʦʥʳ), 
ʩʦʩʪʘʚʣʷʶʪ 1,9 ʤʣʥ ʪ. 
ɿʦʣʦʪʦ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʪʝʢʫʱʠʭ ʨʘʙʦʪ ʧʦ ɻɼʇ-200 ʫʪʦʯʥʝʥʦ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝ-

ʥʠʝ ʨʘʡʦʥʘ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʟʘʥʦʚʦ ʦʮʝʥʠʪʴ 
ʠ ʧʝʨʝʦʮʝʥʠʪʴ ʠʭ ʨʝʩʫʨʩʳ ʚ ʦʪʥʦʰʝʥʠʠ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʝ ʚ ʦʪʥʦʰʝʥʠʠ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ ʷʚʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʜʨʝʚʥʠʭ ʠ ʤʦʣʦʜʳʭ ʪʝʨʨʘʩʦ-
ʚʳʭ ʦʪʣʦʞʝʥʠʡ ʨʝʢ ɹʫʨʪʷ ʠ ʋʨʪʘ-ɹʫʨʪʷ ʠ ʨʘʟʜʝʣʝʥʳ ʦʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʟʨʫʜʥʳʤ ʚʦʜʦʨʘʟʜʝ-
ʣʦʤ, ʩʣʦʞʝʥʥʳʤ ʙʦʣʝʝ ʜʨʝʚʥʠʤʠ (ʤʝʟʦʟʦʡʩʢʠʤʠ) ʦʪʣʦʞʝʥʠʷʤʠ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, 
ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʚʳʜʝʣʷʝʤʳʡ ʨʘʥʝʝ ʉʦʢʦʣʦʚʩʢʠʡ ʟʦʣʦʪʦʨʦʩʩʳʧʥʦʡ ʫʟʝʣ, ʨʘʟʜʝ-
ʣʠʪʴ ʥʘ ʜʚʘ ʪʘʢʩʦʥʘ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʡ ʧʣʦʱʘʜʠ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʫʜʥʦʤʫ ʫʟʣʫ. 
ɹʫʨʪʠʥʩʢʠʡ ʟʦʣʦʪʦʨʦʩʩʳʧʥʦʡ ʫʟʝʣ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʨʫʧʧʫ ʧʨʦʷʚʣʝʥʠʡ ʧʦ-

ʛʨʝʙʝʥʥʳʭ ʨʦʩʩʳʧʝʡ ʟʦʣʦʪʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʪʣʦ-
ʞʝʥʠʷʭ ʠ ʰʣʠʭʦʚʳʝ ʦʨʝʦʣʳ (ʟʥʘʢʦʚʳʝ) ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ ʚ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ ʧʝʩʯʘʥʦ-
ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʉʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʦʩʪʘʚʣʷʝʪ 
115ï690 ʤʛ/ʤ3, ʘ ʚ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ ʦʪ 1ï2 ʜʦ 5 ʟʥʘʢʦʚ. ɿʦʣʦʪʦ ʦʯʝʥʴ ʤʝʣʢʦʝ (0,1ï0,2 ʤʤ), ʯʝ-
ʰʫʡʯʘʪʦʝ. ʇʣʦʱʘʜʴ ʫʟʣʘ ʩʦʩʪʘʚʣʷʝʪ 440 ʢʤ2. ʆʙʲʝʢʪʦʤ-ʵʪʘʣʦʥʦʤ ɹʫʨʪʠʥʩʢʦʛʦ ʟʦʣʦʪʦʨʦʩʩʳʧʥʦ-
ʛʦ ʫʟʣʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʊʫʟʣʫʢ-ʂʦʣʴʩʢʫʶ ʨʦʩʩʳʧʴ (ʨʫʜʥʦʝ ʧʦʣʝ, ʧʣʦʱʘʜʴʶ 22 ʢʤ2), ʨʘʩʧʦʣʦʞʝʥ-
ʥʫʶ ʚʦʩʪʦʯʥʝʝ ʚ ʨʦʩʩʳʧʥʦʤ ʄʫʝʣʜʠʥʩʢʦʤ ʫʟʣʝ. ʇʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʢʘʪʝʛʦʨʠʠ ʈ2 ʊʫʟʣʫʢ-
ʂʦʣʴʩʢʦʡ ʨʦʩʩʳʧʠ (ʨʫʜʥʦʝ ʧʦʣʝ) ʦʮʝʥʝʥʳ ɺ. ʃ. ʏʝʨʢʘʩʦʚʳʤ (ʇʨʦʪʦʢʦʣ ˉ 21 ʦʪ 30.03.1993 ʛ.) ʚ 
1,05 ʪ ʧʨʠ ʧʣʦʱʘʜʠ 22 ʢʤ2. ʆʙʘ ʵʪʠ ʦʙʲʝʢʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʭʦʜʩʪʚʦʤ ʧʦ ʛʝʦ-
ʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 
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ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʩʚʦʝʦʙʨʘʟʠʝ ʢʘʞʜʦʛʦ ʨʦʩʩʳʧʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʠʟʫʯʝʥʥʦʩʪʴ 
ʦʙʲʝʢʪʘ-ʘʥʘʣʦʛʘ, ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʢʘʪʝʛʦʨʠʠ ɹʫʨʪʠʥʩʢʦʛʦ ʟʦʣʦʪʦʨʦʩʩʳʧʥʦʛʦ ʫʟʣʘ ʧʦʪʝʥʮʠ-
ʘʣʴʥʦʛʦ ʢʘʪʝʛʦʨʠʠ ʈ3 ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʦʤ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. 
ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʪʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʰʝʩʪʴ ʥʘʠʙʦʣʝʝ ʦʧʳʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʵʢʩʧʝʨʪʦʚ, ʟʥʘ-

ʢʦʤʳʭ ʩ ʦʮʝʥʠʚʘʝʤʳʤ ʦʙʲʝʢʪʦʤ ʠ ʚʠʜʦʤ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ. ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʪʨʠ 
ʵʪʘʧʘ. ɺ ʧʝʨʚʳʡ ʵʪʘʧ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʝʟʘʚʠʩʠʤʳʝ ʦʮʝʥʢʠ ʢʘʞʜʦʛʦ ʠʟ ʵʢʩʧʝʨʪʦʚ. ɺʦ ʚʪʦʨʦʡ 
ʵʪʘʧ ʩʦʩʪʦʷʣʦʩʴ ʢʦʣʣʝʢʪʠʚʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʦʮʝʥʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʚ ʪʨʝʪʠʡ ï ʧʦʣʫ-
ʯʝʥʠʝ ʥʦʚʳʭ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʠ ʚʳʚʝʜʝʥʠʝ ʫʩʨʝʜʥʝʥʥʳʭ ʜʘʥʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʥʦʟʥʳʝ 
ʨʝʩʫʨʩʳ ʢʘʪʝʛʦʨʠʠ ʈ3 ɹʫʨʪʠʥʩʢʦʛʦ ʟʦʣʦʪʦʨʦʩʩʳʧʥʦʛʦ ʫʟʣʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʙʳʣʠ ʦʮʝʥʝʥʳ ʚ 
1,05 ʪ. 
ʇʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʨʝʩʫʨʩʦʚ ʩʨʝʜʥʷʷ, ʥʘʜʝʞʥʦʩʪʴ ʦʮʝʥʢʠ ï ʩʨʝʜʥʷʷ. 
ʄʫʝʣʜʠʥʩʢʠʡ ʟʦʣʦʪʦʨʦʩʩʳʧʥʦʡ ʫʟʝʣ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʚʳʜʝʣʷʝʪʩʷ ʚʧʝʨʚʳʝ. ʇʣʦʱʘʜʴ ʫʟʣʘ 

707 ʢʤ2. 
ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ-ʵʪʘʣʦʥʘ, ʧʨʠ ʧʦʜʩʯʝʪʝ ʧʨʦʛʥʦʟʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʢʘʪʝʛʦʨʠʠ ʈ3, ʧʨʠʥʷʪʘ 

ʧʣʦʱʘʜʴ (22 ʢʤ2) ʊʫʟʣʫʢ-ʂʦʣʴʩʢʦʡ ʨʦʩʩʳʧʠ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɹʫʨʪʠʥʩʢʦʛʦ ʟʦʣʦ-
ʪʦʨʦʩʩʳʧʥʦʛʦ ʫʟʣʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ. ʇʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʢʘʪʝʛʦʨʠʠ ʈ3 ʦʮʝʥʝʥʥʳʝ 
ɺ. ʃ. ʏʝʨʢʘʩʦʚʳʤ ʩʦʩʪʘʚʠʣʠ 1,05 ʪ (ʇʨʦʪʦʢʦʣ ˉ 21 ʦʪ 30.03.1993 ʛ.). ʋʜʝʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʊʫʟʣʫʢ-ʂʦʣʴʩʢʦʡ ʨʦʩʩʳʧʠ ï 47,8 ʢʛ. 
ʆʜʥʘʢʦ, ʚ ʩʠʣʫ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʄʫʝʣʜʠʥʩʢʦʛʦ ʟʦʣʦʪʦ-

ʨʦʩʩʳʧʥʦʛʦ ʫʟʣʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʘʪʝʛʦʨʠʠ ʈ3 ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʦʤ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. 
ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʪʨʠ ʵʪʘʧʘ. ɺ ʧʝʨʚʳʡ ʵʪʘʧ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʝʟʘʚʠʩʠʤʳʝ ʦʮʝʥʢʠ ʢʘʞʜʦʛʦ 

ʠʟ ʵʢʩʧʝʨʪʦʚ. ɺʦ ʚʪʦʨʦʡ ʵʪʘʧ ʩʦʩʪʦʷʣʦʩʴ ʢʦʣʣʝʢʪʠʚʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʦʮʝʥʠʚʘʝʤʦʛʦ 
ʦʙʲʝʢʪʘ, ʚ ʪʨʝʪʠʡ ï ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʠ ʚʳʚʝʜʝʥʠʝ ʫʩʨʝʜʥʝʥʥʳʭ ʜʘʥʥʳʭ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʢʘʪʝʛʦʨʠʠ ʈ3 ʄʫʝʣʜʠʥʩʢʦʛʦ ʟʦʣʦʪʦʨʦʩʩʳʧʥʦʛʦ ʫʟʣʘ ʧʦ-
ʪʝʥʮʠʘʣʴʥʦʛʦ ʙʳʣʠ ʦʮʝʥʝʥʳ ʚ 1,7 ʪ. 
ɺ ʧʨʝʜʝʣʘʭ ʇʨʝʜʫʨʘʣʴʩʢʦʡ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʦʡ ʟʦʥʳ ʠʤʝʶʪʩʷ ʤʝʣʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʨʦʩʩʳʧʥʦʛʦ 

ʟʦʣʦʪʘ, ʰʣʠʭʦʚʳʝ ʦʨʝʦʣʳ ʠ ʰʣʠʭʦʚʳʝ ʧʦʪʦʢʠ ʟʦʣʦʪʘ. ɿʦʣʦʪʦʥʦʩʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʢ ʰʣʠʭʦ-
ʚʳʤ ʦʧʨʦʙʠʨʦʚʘʥʠʝʤ, ʪʘʢ ʠ ʩʧʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʢʝʨʥʦʚʳʭ ʠ ʙʦʨʦʟʜʦʚʳʭ ʧʨʦʙ. 
ʇʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʧʦʨʦʜʘʭ ʤʠʦʮʝʥʦʚʦʛʦ (ʜʦ 345 ʤʛ/ʤ3) ʠ ʯʝʪ-

ʚʝʨʪʠʯʥʦʛʦ (ʜʦ 690 ʤʛ/ʤ3), ʘ ʠʥʦʛʜʘ ʜʦ 1ï2,5 ʛ/ʪ. 
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ɻʀɼʈʆɻɽʆʃʆɻʀʗ 
 
 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʨʪʦʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 2008 

ʛʦʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʪʨʝʤ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ II  ʧʦʨʷʜ-
ʢʘ ï ʇʨʝʜʫʨʘʣʴʩʢʦʤʫ ʧʨʝʜʛʦʨʥʦʤʫ (bII-ʃ) ʠ ʇʨʠʢʘʩʧʠʡʩʢʦʤʫ (aII-ʄ) ʘʨʪʝʟʠʘʥʩʢʠʤ ʙʘʩʩʝʡ-
ʥʘʤ ʩ ʧʣʘʩʪʦʚʳʤ ʪʠʧʦʤ ʚʦʜ ʠ ɿʘʧʘʜʥʦ-ʋʨʘʣʴʩʢʦʤʫ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʤʘʩʩʠʚʫ (dXXII -A) 
ʩ ʪʨʝʱʠʥʥʳʤ ʪʠʧʦʤ ʚʦʜ (ʨʠʩ. 1ï3). ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʇʨʝ-
ʜʫʨʘʣʴʩʢʦʤʫ ʧʨʝʜʛʦʨʥʦʤʫ ʘʨʪʝʟʠʘʥʩʢʦʤʫ ʙʘʩʩʝʡʥʫ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ï ʦʙʣʘʩʪʴ ʧʝʨʝʜʦ-
ʚʳʭ ʩʢʣʘʜʦʢ ɿʘʧʘʜʥʦʛʦ ʋʨʘʣʘ ï ʢ ɿʘʧʘʜʥʦ-ʋʨʘʣʴʩʢʦʤʫ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʤʘʩʩʠʚʫ. 
ʅʘʠʤʝʥʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʶʞʥʝʝ ʨ. ʀʣʝʢ, ʧʨʠʥʘʜʣʝʞʠʪ ʇʨʠʢʘʩʧʠʡʩʢʦʤʫ ʘʨʪʝʟʠʘʥʩʢʦʤʫ 
ʙʘʩʩʝʡʥʫ. ɻʨʘʥʠʮʘʤʠ ʵʪʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ ʷʚʣʷʶʪʩʷ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ. ʈʘʩ-
ʧʦʣʦʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝ-
ʩʢʦʤ ʦʪʥʦʰʝʥʠʷʭ ʨʝʛʠʦʥʦʚ ʦʧʨʝʜʝʣʷʝʪ ʝʝ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

 

 
ʈʠʩ. 1. ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʣʠʩʪʘ ʄ-40-IX . 


