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ɽʞʝʢʚʘʨʪʘʣʴʥʳʡ 

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ 

"ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ  

ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ"  

ʀʟʜʘʝʪʩʷ ʧʦ ʨʝʰʝʥʠʶ ʋʯʝʥʦʛʦ ʩʦʚʝʪʘ 
ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ 
ɾʫʨʥʘʣ ʚʳʭʦʜʠʪ 4 ʨʘʟʘ ʚ ʛʦʜ. 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʬʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʝ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʩʚʷʟʠ ʠ 
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ʜ.ʪ.ʥ., ʀʇɻ ɼʅʎ ʈɸʅ,  ɸʣʭʘʩʦʚ ɸ.ɹ.  
ʘʢʘʜʝʤʠʢ ʈɸʅ, ʂʦʤʠ ʅʎ ʋʨʆ ʈɸʅ ɸʩʭʘʙʦʚ ɸ.ʄ. 
ʜ.ʛ.-ʤ.ʥ.,ʛ.ʥ.ʩ., ʧʨʦʬʝʩʩʦʨ  ʖʈɻʇʋ (ʅʇʀ) ɹʦʛʫʰ ʀ.ɸ.  
ʜ.ʛ.-ʤ.ʥ., , ʛ.ʥ.ʩ., ʧʨʦʬʝʩʩʦʨ ɻʀʅ ʈɸʅ ɻʘʚʨʠʣʦʚ ʖ.ʆ. 
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ɸʜʨʝʩ ʨʝʜʘʢʮʠʠ: 367030, ʛ. ʄʘʭʘʯʢʘʣʘ, ʫʣ. ʄ. ʗʨʘʛʩʢʦʛʦ 75 

ʥʘʰ ʩʘʡʪ ʚ ʠʥʪʝʨʥʝʪʝ http://www.igdncran.ru, e-mail: dangeogis@mail.ru 
ʊʝʣ. 8(8722)62-93-95; ʬʘʢʩ: 8(8722)62-06-82 

É ʅʇ ʈʝʜʘʢʮʠʷ ɾʫʨʥʘʣʘ çʊʨʫʜʳ ʠʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅè 

 



ʉʆɼɽʈɾɸʅʀɽ 

 ʉʪʨ. 

ɺʃʀʗʅʀɽ ʇɸʃɽʆʉɽʁʉʄʀʏɽʉʂʀʍ ʉʆɹʓʊʀʁ ʅɸ ʉʊʈʆɽʅʀɽ ʆʉɸɼʆʏʅʓʍ ʊʆʃʑ ʀ 

ʇʈʆʎɽʉʉʓ ʈɸʅʅɽɻʆ ʃʀʊʆɻɽʅɽɿɸ ɺ ʈɸɿʅʓʍ ʇʆ ʉʆʉʊɸɺʋ ʆʊʃʆɾɽʅʀʗʍ  

ʄɽɿʆɿʆʗ-ʂɸʁʅʆɿʆʗ ʉɽɺɽʈʆ-ɺʆʉʊʆʏʅʆɻʆ ʂɸɺʂɸɿɸ 

     ɻʘʚʨʠʣʦʚ ʖ.ʆ. .................................................................................................................................. 

 

 

 

 

4 

ɻɽʆʃʆɻʆ-ʊɽʂʊʆʅʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ, ɻɽʆɼʀʅɸʄʀʏɽʉʂɸʗ ʇʆɿʀʎʀʗ ʀ  

ʉʆɺʈɽʄɽʅʅɸʗ ʉɽʁʉʄʀʏʅʆʉʊʔ ɺʆʉʊʆʏʅʆɻʆ ʂɸɺʂɸɿɸ 

     ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. ................................................................................................................................. 

 

 

 

12 

ʆʉɸɼʆʏʅʓɽ ʆʊʃʆɾɽʅʀʗ ʇʈʀʂʋʄʉʂʆʁ ʅɽʌʊɽɻɸɿʆʅʆʉʅʆʁ ʆɹʃɸʉʊʀ ʅɸ ɻʃʋɹʀʅɸʍ 

ɹʆʃɽɽ 4,5 ʢʤ ʀ ʀʍ ɻɽʆʍʀʄʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

     ɻʘʜʞʠʝʚʘ ʊ.ʈ., ʐʫʣʴʛʠʥʘ ʊ.ɸ., ʄʝʣʠʢʦʚ ʄ.ʄ................................................................................ 

 

 

 

32 

ʂʆʅʊʈʆʃʔ ʀ ʇʈʆɻʅʆɿ ʆʇɸʉʅʓʍ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ʉ ʇʆʄʆʑʔʖ 

ʀɿʄɽʈʀʊɽʃʔʅʓʍ ʉʀʉʊɽʄ ʇʃʆʊʀʅ. 

     ʄʘʨʯʫʢ ɸ.ʅ., ʄʘʨʯʫʢ ʅ.ɸ................................................................................................................. 

 

 

 

39 

ʇɸʃɽʆʈɽʂʆʅʉʊʈʋʂʎʀʗ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ʂɸʈɹʆʅɸʊʅʓʍ 

ʂʆʄʇʃɽʂʉʆɺ ʖɻʆ-ɺʆʉʊʆʏʅʆɻʆ ʂɸɺʂɸɿɸ 

     ɻʫʩʝʡʭʘʥʦʚ ʉ.ʄ., ʏʝʨʢʘʰʠʥ ɺ.ʀ., ʖʩʫʧʦʚ ɸ.ʈ............................................................................... 

 

 

 

47 

ʂʆʄʇʃɽʂʉʅʓʁ ʄʆʅʀʊʆʈʀʅɻ ʆʇɸʉʅʓʍ ʇʈʀʈʆɼʅʆ-ʊɽʍʅʆɻɽʅʅʓʍ ʇʈʆʎɽʉʉʆɺ ʅɸ 

ʊɽʈʈʀʊʆʈʀʀ ʈʉʆ-ɸʃɸʅʀʗ 

     ɿʘʘʣʠʰʚʠʣʠ ɺ.ɹ., ʄʝʣʴʢʦʚ ɼ.ɸ., ʂʘʥʫʢʦʚ ɸ.ʉ., ɻʘʙʘʨʘʝʚ ɸ.ʌ., ʈʳʞʘʥʦʚ ʆ.ʅ............................ 

 

 

 

52 

ɻɽʆʃʆɻʀʗ, ʉɽʁʉʄʀʏʅʆʉʊʔ, ʕʂɿʆɻɽʅʅʓɽ ɻɽʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ʀ ʅɽʂʆʊʆʈʓɽ 

ʌʆʈʄʓ ʀʍ ʇʈʆʗɺʃɽʅʀʁ ɺ ɻʆʈʅʓʍ ʈɸʁʆʅɸʍ ɼɸɻɽʉʊɸʅɸ 

     ʄʝʣʠʢʦʚ ʄ.ʄ., ɻʘʜʞʠʝʚʘ ʊ.ʈ.........................................................................................................  

 

 

 

59 

ʈɽɿʋʃʔʊɸʊʓ ɼʀʇʆʃʔʅʆɻʆ ʕʃɽʂʊʈʀʏɽʉʂʆɻʆ ɿʆʅɼʀʈʆɺɸʅʀʗ ɺ ʈɸʁʆʅɽ ʏʀʈʂɽʁʉʂʆʁ 

ɻʕʉ ɺ ʇɽʈʀʆɼ ʂʀɿʀʃʖʈʊʆɺʉʂʆɻʆ ɿɽʄʃɽʊʈʗʉɽʅʀʗ 1999 ʛ. ɺ ɼɸɻɽʉʊɸʅɽ 

     ʀʜʘʨʤʘʯʝʚ  ʐ.ɻ.,  ɼʘʥʠʷʣʦʚ  ʄ.ɻ., ʄʘʛʦʤʝʜʦʚ  ʍ.ɼ. ...................................................................... 

 

 

 

67 

ʀɿʄɽʅɽʅʀɽ ʆʊɼɽʃʔʅʓʍ ʇɸʈɸʄɽʊʈʆɺ ʉɽʁʉʄʀʏɽʉʂʆɻʆ ʈɽɾʀʄɸ ɺ ʇɽʈʀʆɼ 

ʅɸʇʆʃʅɽʅʀʗ ʏʀʈʂɽʁʉʂʆɻʆ ɺʆɼʆʍʈɸʅʀʃʀʑɸ 

     ʀʜʘʨʤʘʯʝʚ ʐ.ɻ., ʄʫʩʘʝʚ ʄ.ɸ. ........................................................................................................ 

 

 

 

72 

ʈɸɿɺʀʊʀɽ ʉɽʁʉʄʀʏɽʉʂʆɻʆ ʄʆʅʀʊʆʈʀʅɻɸ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ɼɸɻɽʉʊɸʅɸ 

     ʄʠʨʟʘʣʠʝʚ ʄ.ʄ.................................................................................................................................. 

 

 

75 

ʇʈʀʏʀʅʓ ʊɽʍʅʆɻɽʅʅʓʍ ɿɽʄʃɽʊʈʗʉɽʅʀʁ ʀ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʀʍ 

ʇʈɽɼʋʇʈɽɾɼɽʅʀʗ ʅɸ ʆʉʅʆɺɽ ʄʆʅʀʊʆʈʀʅɻɸ ʂʈʋɻʃʆɻʆɼʀʏʅʆɻʆ 

ʉɽʁʉʄʆɼʀʅɸʄʀʏɽʉʂʆɻʆ ʈɽɾʀʄɸ ʌʃʖʀɼʆɺ ɸɿɽʈɹɸʁɼɾɸʅɸ 

     ʂʝʨʘʤʦʚʘ ʈ.ɸ. .................................................................................................................................. 

 

 

 

 

80 

ɺɸʈʀɸʎʀʀ ʉɽʁʉʄʀʏɽʉʂʆʁ ɸʂʊʀɺʅʆʉʊʀ ɺʆʉʊʆʏʅʆɻʆ ʂɸɺʂɸɿɸ ɺ ʇɽʈʀʆɼʓ 

ɿɸʇʆʃʅɽʅʀʗ ʀ ʅɸʏɸʃɸ ʕʂʉʇʃʋɸʊɸʎʀʀ ʅʆɺʓʍ ɻʕʉ ʉʋʃɸʂʉʂʆɻʆ ʂɸʉʂɸɼɸ ʀ 

ʈɸʉʇʈɽɼɽʃɽʅʀʗ ɻʀʇʆʎɽʅʊʈʆɺ ʉɽʁʉʄʀʏɽʉʂʀʍ ʉʆɹʓʊʀʁ ɺ ʕʊʀ ʇɽʈʀʆɼʓ 

     ɸʣʠʝʚ ʀ.ɸ., ʄʘʛʦʤʝʜʦʚ ɸ.ɻ., ʄʫʩʘʝʚ ʄ.ɸ...................................................................................... 

 

 

 

 

90 

  

  



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 2(69), 2017 

 

4 

ʋɼʂ 551.24 

ɺʃʀʗʅʀɽ ʇɸʃɽʆʉɽʁʉʄʀʏɽʉʂʀʍ ʉʆɹʓʊʀʁ ʅɸ ʉʊʈʆɽʅʀɽ ʆʉɸɼʆʏʅʓʍ ʊʆʃʑ ʀ 

ʇʈʆʎɽʉʉʓ ʈɸʅʅɽɻʆ ʃʀʊʆɻɽʅɽɿɸ ɺ ʈɸɿʅʓʍ ʇʆ ʉʆʉʊɸɺʋ ʆʊʃʆɾɽʅʀʗʍ 

ʄɽɿʆɿʆʗ-ʂɸʁʅʆɿʆʗ ʉɽɺɽʈʆ-ɺʆʉʊʆʏʅʆɻʆ ʂɸɺʂɸɿɸ 

ɻʘʚʨʠʣʦʚ ʖ.ʆ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈɸʅ, ʄʦʩʢʚʘ,  yugavrilov@gmail.com 

 
ɺ ʤʦʨʩʢʠʭ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʚʳʷʚʣʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʝʜʳ ʧʘʣʝʦʩʝʡʩ      ʤʠʯʝ-

ʩʢʠʭ ʩʦʙʳʪʠʡ (ʩʝʡʩʤʠʪʳ). ɺ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ï ʪʝʨʨʠʛʝʥʥʳʭ, ʢʘʨʙʦʥʘʪʥʳʭ, ʢʨʝʤʥʠʩʪʳʭ ʠ 

ʩʤʝʰʘʥʥʳʭ - ʩʝʡʩʤʠʪʳ ʚʳʨʘʞʝʥʳ ʧʦ-ʨʘʟʥʦʤʫ. ʉʝʡʩʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦʣʠʪʠʬʠʮʠʨʦʚʘʥ-

ʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʩʣʦʞʥʷʣʦ ʥʦʨʤʘʣʴʥʳʡ ʭʦʜ ʧʨʦʮʝʩʩʦʚ ʜʠʘʛʝʥʝʟʘ, ʧʨʠʚʦʜʠʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ 

ʩʣʦʞʥʳʭ ʪʝʣ. ʅʘʨʫʰʝʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʪʣʦʞʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʤʠʛʨʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʜʠʘʛʝʥʝʟʘ ʠ ʨʘʥʥʝʛʦ ʢʘʪʘʛʝʥʝʟʘ ʚ ʩʤʝʞʥʳʝ ʛʦʨʠʟʦʥʪʳ. ɺ ʨʘʟʨʝʟʘʭ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ, ʧʨʠʫʨʦ-

ʯʝʥʥʳʭ ʢ ʟʦʥʘʤ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʦʚ ʩʝʡʩʤʠʪʦʚ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʦʣʶ ʦʪ ʠʭ ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ.  

 

PALEOSEISMICITY THE IMPACT OF EVENTS ON THE STRUCTURE OF SEDIMENTARY 

STRATA AND THE PROCESS OF EARLY LITHOGENESIS IN THE DIFFERENT 

COMPOSITION OF THE SEDIMENTS OF MESOZOIC-CENOZOIC  

OF THE NORTH-EASTERN CAUCASUS 

Gavrilov Yu. O. 

Geological Institute RAS, Moscow, yugavrilov@gmail.com 

In the marine sedimentary strata of the North Caucasus revealed numerous traces of paleosols economic events 

(seismic). In various lithological sediments ï terrigenous, calcareous, siliceous and mixed - seismity expressed in different 

ways. The seismic impact on a relatively sublimirovanny sediments was complicated by the normal processes of diagene-

sis lead to the formation of morphologically complex telephone a Violation of the original structure of sediments and in-

crease of their permeability contributed to the migration of the products of diagenesis and early catagenesis in adjacent 

horizons. A breakdown of the sedimentary formations are confined to zones of high seismic activity, the total capacity of 

the horizons of seismites may be a substantial proportion of their total power. 

 

ʇʨʦʙʣʝʤʘ ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʧʘʣʝʦʟʝʤʣʝʪʨʷʩʝʥʠʡ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʭ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ [ɻʘʨʝʮʢʠʡ, 1956; ʇʘʣʝʦʩʝʡʩʤʦʣʦʛʠʷ, 2011; ʐʨʦʢ, 1950; Ancient 

Seismites, 2002; ʠ ʜʨ.]. ʉʣʝʜʳ ʜʨʝʚʥʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (çʩʝʡʩʤʠʪʳè ʧʦ [Seilacher, 1969]) ʚʩʪʨʝ-

ʯʘʶʪʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʪʦʣʱ ʉʝʚʝʨʥʦʛʦ ʂʘʚ-

ʢʘʟʘ [ɺʘʩʩʦʝʚʠʯ, ʂʦʨʦʪʢʦʚ, 1935; ɻʘʚʨʠʣʦʚ, 1982, 2005, 2016, 2017; ɻʝʨʘʩʠʤʦʚ, 1928; ʈʫʙʠʥ-

ʰʪʝʡʥ, 1949; ʍʦʣʦʜʦʚ, ɻʘʚʨʠʣʦʚ, 1977 ʠ ʜʨ.]. ʇʘʣʝʦʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʧʦ-ʨʘʟʥʦʤʫ ʦʪʦʙʨʘ-

ʞʘʶʪʩʷ ʚ ʪʦʣʱʘʭ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ï ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʳʭ, ʛʣʠʥʠʩʪʳʭ, ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʭ, ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʢʨʝʤʥʠʩʪʳʭ. ʅʘʠʙʦʣʝʝ ʚʦʩʧʨʠ-

ʠʤʯʠʚʳ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ ʩʣʝʜʦʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʫʜʘʨʦʚ ʦʪʣʦʞʝʥʠʷ ʟʦʥʳ ʜʠʘʛʝʥʝʟʘ, 

ʪ.ʝ. ʚʝʨʭʥʝʛʦ, ʤʦʱʥʦʩʪʴʶ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ ʛʦʨʠʟʦʥʪʘ ʥʘʢʘʧʣʠʚʘʚʰʝʡʩʷ ʚ ʦʩʘʜʦʯ-

ʥʦʤ ʙʘʩʩʝʡʥʝ ʪʦʣʱʠ. ʇʨʠ ʵʪʦʤ, ʟʘʣʝʛʘʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʠʞʝ ʜʥʘ ʙʘʩʩʝʡʥʘ ʩʣʘʙʦʣʠʪʠʬʠ-

ʮʠʨʦʚʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʛʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʪʝʨʷʪʴ ʩʚʦʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʜʝʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴʩʷ, ʧʝʨʝ-

ʤʝʰʠʚʘʪʴʩʷ, ʦʙʨʘʟʫʷ ʛʦʨʠʟʦʥʪ rʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʦʙʣʠʢʘ (ʠʥʦʛʜʘ ʭʘʦʪʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ) ʤʦʱ-

ʥʦʩʪʴʶ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʜʦ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ. ɼʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʤʘʩʩʘ ʦʩʘʜʢʦʚ 

ʤʦʛʣʘ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʩʢʣʦʥʫ ʧʘʣʝʦʚʦʜʦʝʤʘ ʠ ʣʠʙʦ çʠʩʯʝʟʘʪʴè ʠʟ ʨʘʟʨʝʟʘ, ʣʠʙʦ, ʥʘʧʨʦʪʠʚ, ʚ 

ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ ʜʥʘ ʬʦʨʤʠʨʦʚʘʪʴ ʜʦʚʦʣʴʥʦ ʤʦʱʥʳʝ ʩʢʦʧʣʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ 

ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʠ ʙʦʣʝʝ ʣʠʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʯʘʩʪʷʭ ʪʦʣʱʠ ʩʣʝʜʳ ʩʝʡʩʤʠʯʝʩʢʠʭ ʫʜʘʨʦʚ ʬʠʢʩʠ-

ʨʦʚʘʣʠʩʴ ʚ ʚʠʜʝ ʪʨʝʱʠʥ ʨʘʟʣʠʯʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ï ʟʘʢʨʳʪʳʭ çʩʣʝʧʳʭè ʣʠʙʦ ʟʘʧʦʣʥʝʥʥʳʭ ʠʥʳʤ 

ʯʝʤ ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʤʘʪʝʨʠʘʣʦʤ.  



ɻʘʚʨʠʣʦʚ ʖ.ʆ. 

ɺʃʀʗʅʀɽ ʇɸʃɽʆʉɽʁʉʄʀʏɽʉʂʀʍ ʉʆɹʓʊʀʁ ʅɸ ʉʊʈʆɽʅʀɽ ʆʉɸɼʆʏʅʓʍ ʊʆʃʑ ʀ ʇʈʆʎɽʉʉʓ ʈɸʅʅɽɻʆ é 

5 

ʇʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʝʡʩʤʠʪʦʚ ʚ ʨʘʟʨʝʟʘʭ ʤʦʞʥʦ ʩʫʜʠʪʴ ʢʘʢ ʦ ʚʨʝʤʝʥʠ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʡ, ʪʘʢ ʠ ʦ ʨʘʟʣʠʯʠʷʭ ʚ ʧʨʦʷʚʣʝʥʠʠ ʵʪʠʭ ʩʦʙʳʪʠʡ ʥʘ ʧʣʦʱʘʜʠ ʧʘʣʝʦʙʘʩʩʝʡʥʘ. 

ʉʝʡʩʤʠʪʳ ʚ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʉʣʝʜʳ ʧʘʣʝʦʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʥʘʠʙʦʣʝʝ 

ʦʪʯʝʪʣʠʚʦ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʪʦʣʱʘʭ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʷʚʣʝʥʠʝʤ ʨʘʟʞʠʞʝʥʠʷ 

ʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʝʡʩʤʠʯʝʩʢʠʭ ʫʜʘʨʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʦʜʥʦ-ʧʝʩʯʘʥʦʡ ʤʘʩ-

ʩʳ, ʢʦʪʦʨʘʷ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪʩʷ ʚ ʚʦʟʥʠʢʰʠʝ ʧʨʠ ʵʪʦʤ ʪʨʝʱʠʥʳ, ʧʦʣʦʩʪʠ. 

ɺ ʩʨʝʜʥʝʤʠʦʮʝʥʦʚʦʤ ʙʘʩʩʝʡʥʝ ʙʝʟʫʩʣʦʚʥʳʤ ʮʝʥʪʨʦʤ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣ ɺʦ-

ʩʪʦʯʥʳʡ ʂʘʚʢʘʟ (ɼʘʛʝʩʪʘʥ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʝʤʫ ʪʝʨʨʠʪʦʨʠʠ ʏʝʯʥʠ). ɿʜʝʩʴ ʚʝʩʴ ʨʘʟʨʝʟ ʯʦʢʨʘ-

ʢʘ-ʢʘʨʘʛʘʥʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʳ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ: ʛʦʨʠʟʦʥʪʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʝ-

ʨʝʤʝʰʠʚʘʥʠʷ (ʨʠʩ. 1), ʥʝʧʪʫʥʠʯʝʩʢʠʝ ʜʘʡʢʠ ʠ ʧʝʩʯʘʥʳʝ ʩʠʣʣʳ, ʨʘʟʥʦʛʦ ʨʦʜʘ ʥʘʜʚʠʛʠ, ʙʫʜʠʥʠ-

ʨʦʚʘʥʠʝ ʧʝʩʯʘʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʜʨ. ɺ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʦʣʱʘʭ ʥʝʧʪʫʥʠʯʝʩʢʠʝ 

ʜʘʡʢʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚʜʦʣʴ ʩʫʙʚʝʨʪʠʢʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʪʨʝʱʠʥ (ʨʠʩ. 2), ʧʦ ʤʝʨʝ ʞʝ 

ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʫʨʦʚʥʶ ʧʝʨʝʤʝʰʘʥʥʳʭ ʦʩʘʜʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʦʤʫ ʩʝʡ-

ʩʤʠʯʝʩʢʦʤʫ ʩʦʙʳʪʠʶ (ʛʦʨʠʟʦʥʪ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ ï ɻʉʉ), ʜʘʡʢʠ ʯʘʩʪʦ ʚʦʟʥʠʢʘʣʠ ʚʜʦʣʴ 

ʥʘʢʣʦʥʥʳʭ ʪʨʝʱʠʥ.  

 ɺ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʩʪʝʧʝʥʴ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʦʩʘʜʢʦʚ ʨʘʟʣʠʯʥʘ: 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʝ ʬʨʘʛʤʝʥʪʳ ʨʘʟʦʨʚʘʥʥʳʭ ʧʣʘʩʪʦʚ, ʪʘʢ ʠ ʟʦʥʳ ʩ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʜʝʬʨʘʛʤʝʥʪʘʮʠʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʦʩʘʜʢʦʚ, ʚʧʣʦʪʴ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʥ-

ʥʦʡ ʤʘʩʩʳ (ʨʠʩ. 1). 
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6 

 
 

ʅʘ ʥʝʢʦʪʦʨʳʭ ʫʨʦʚʥʷʭ ʧʝʩʯʘʥʳʝ ʠʥʲʝʢʮʠʠ ʚ ʪʨʝʱʠʥʳ ʧʨʠʚʝʣʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʝʪʯʘʪʦʡ 

ʩʪʨʫʢʪʫʨʳ ʦʪʣʦʞʝʥʠʡ (ʨʠʩ. 3).  

ʉʣʝʜʩʪʚʠʝʤ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʡʦʥʘ ʷʚʠʣʦʩʴ ʧʦʷʚʣʝʥʠʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʯʦʢʨʘʢʩʢʦʡ ʪʦʣʱʠ ʧʣʘʩʪʠʥ (ʤʦʱʥʦʩʪʴʶ ʜʦ 10-15 ʤ) ʚʝʨʭʥʝʤʘʡʢʦʧʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ 

ʫʩʣʦʚʠʷʭ ʨʘʩʯʣʝʥʝʥʥʦʛʦ ʧʘʣʝʦʨʝʣʴʝʬʘ ʦʪʨʳʚʘʣʠʩʴ ʠ ʩʦʩʢʘʣʴʟʳʚʘʣʠ ʩ ʧʘʣʝʦʧʦʜʥʷʪʠʡ (ʨʠʩ. 4).  

ʇʦʤʠʤʦ ʨʘʟʨʝʟʘ ɹʫʡʥʘʢʩʢʦʛʦ ʧʝʨʝʚʘʣʘ, ʘʥʘʣʦʛʠʯʥʘʷ ʚʝʨʭʥʝʤʘʡʢʦʧʩʢʘʷ ʧʣʘʩʪʠʥʘ ʙʳʣʘ 

ʪʘʢʞʝ ʦʪʤʝʯʝʥʘ ʥʘʤʠ ʚ ʨʘʟʨʝʟʝ ʯʦʢʨʘʢʘ ʚ ʨʘʡʦʥʝ ʨ. ʉʫʣʘʢ. ɺ ʩʨʝʜʥʝʤʠʦʮʝʥʦʚʦʡ ʪʦʣʱʝ ʥʝʨʝʜʢʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʥʫʪʨʠʬʦʨʤʘʮʠʦʥʥʳʝ ʥʘʜʚʠʛʠ ʠ ʩʣʝʜʳ ʧʝʨʝʤʝʱʝʥʠʷ ʧʝʩʯʘʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦ 

ʩʢʣʦʥʫ ʧʘʣʝʦʙʘʩʩʝʡʥʘ, ʧʨʦʠʩʭʦʜʠʚʰʠʝ ʚʩʣʝʜʩʪʚʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ. 

ʇʨʠ ʦʮʝʥʢʝ ʢʦʣʠʯʝʩʪʚʘ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ ʚ ʨʘʟʨʝʟʘʭ ʥʘ ʧʣʦʱʘʜʠ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʚ ʟʘ-

ʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʣʝʜʦʚ ʧʘʣʝʦʩʝʡʩʤʠʯʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ ʠ ʦʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʠʥʦʡ 

ʚʠʜ. ʅʘʯʠʥʘʷ ʩ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʏʝʯʥʠ ʠ ʜʘʣʝʝ ʥʘ ʟʘʧʘʜ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʠ çʜʘʛʝʩʪʘʥʩʢʦʛʦ ʪʠʧʘè 

ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ; ʥʝʧʪʫʥʠʯʝʩʢʠʝ ʜʘʡʢʠ ʦʯʝʥʴ ʨʝʜʢʠ.  

ʇʦʩʢʦʣʴʢʫ ʩʝʡʩʤʠʪʳ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʬʠʢʩʠʨʫʶʪʩʷ ʚ 10-20 ʤʝʪʨʦʚʦʡ ʪʦʣʱʝ ʤʦʨ-

ʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʦʜ ʛʨʘʥʠʮʝʡ ʦʩʘʜʦʢ/ʥʘʜʜʦʥʥʘʷ ʚʦʜʘ, ʪ.ʝ. ʚ ʟʦʥʝ ʘʢʪʠʚʥʳʭ ʜʠʘʛʝʥʝʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʦʙʘ ʵʪʠ ʷʚʣʝʥʠʷ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ. 

ɺ ʨʘʟʨʝʟʘʭ ʏʝʯʥʠ ʠ ʀʥʛʫʰʝʪʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʦʙʳʯʥʳʝ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʢʘʨʙʦʥʘʪʥʳʝ 

ʪʝʣʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ. ɿʜʝʩʴ, ʥʝʨʝʜʢʦ ʚ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ ʩʣʦʝʚ ʨʘʟʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ (ʛʣʠʥʘ ï ʘʣʝʚʨʦʣʠʪ - ʧʝʩʯʘʥʠʢ) ʠ ʛʝʦʭʠʤʠʯʝʩʢʦ-

ʛʦ ʩʦʩʪʘʚʘ ʟʘʣʝʛʘʶʪ ʢʘʨʙʦʥʘʪʥʳʝ ʩʪʷʞʝʥʠʷ ʥʝʦʙʳʯʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ï ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʝ ʢʦʥ-

ʢʨʝʮʠʠ ʩ ʙʫʛʦʨʢʦʚʳʤʠ ʥʘʨʦʩʪʘʤʠ, ʩʨʦʩʰʠʝʩʷ ʢʦʥʢʨʝʮʠʠ, ʧʠʨʘʤʠʜʘʣʴʥʳʝ ʩʪʷʞʝʥʠʷ [ɻʘʚʨʠʣʦʚ, 

1982]. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʤʝʱʘʶʱʠʭ ʵʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨʦʜ, ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚ 



ɻʘʚʨʠʣʦʚ ʖ.ʆ. 
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ʥʠʭ ʩʠʩʪʝʤʳ ʩʫʙʚʝʨʪʠʢʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʪʨʝʱʠʥʦʢ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʝʡ-

ʩʤʠʯʝʩʢʠʭ ʫʜʘʨʦʚ. ʅʝʢʦʪʦʨʳʝ ʪʨʝʱʠʥʢʠ ʙʳʚʘʶʪ ʟʘʧʦʣʥʝʥʳ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʠʟ ʚʳʰʝʣʝʞʘʱʝʛʦ ʧʝʩʯʘʥʦʛʦ ʧʣʘʩʪʘ, ʪ.ʝ. ʦʙʨʘʟʫʶʪ ʥʝʙʦʣʴʰʠʝ ʥʝʧʪʫʥʠʯʝʩʢʠʝ ʜʘʡʢʠ (ʨʠʩ. 5). 

ʉʣʦʠ ʨʘʟʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʫʧʣʦʪʥʝ-

ʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʘʚʣʝʥʠʝ ʠʣʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʚ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦ-

ʚʘʣʠʩʴ ʢʦʥʢʨʝʮʠʠ, ʙʳʣʦ ʙʦʣʴʰʝ ʜʘʚʣʝʥʠʷ ʠʣʦʚʳʭ ʚʦʜ ʚ ʧʝʩʯʘʥʠʢʘʭ.   ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʫʜʘʨʘ ʪʨʝʱʠʥ, ʩʦʟʜʘʚʘʣʠʩʴ ʫʩʣʦʚʠʷ ʜʣʷ ʦʪʞʠʤʘʥʠʷ ʠʣʦʚʳʭ ʨʘʩʪʚʦʨʦʚ, ʩʦ-

ʜʝʨʞʘʚʰʠʭ ʙʠʢʘʨʙʦʥʘʪʳ ʞʝʣʝʟʘ, ʠ ʠʭ ʤʠʛʨʘʮʠʠ ʧʦ ʪʨʝʱʠʥʢʘʤ ʠʟ ʧʣʘʩʪʦʚ ʩ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ 

ʚ ʧʣʘʩʪʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ. ʇʦ ʤʝʨʝ ʤʠʛʨʘʮʠʠ ʨʘʩʪʚʦʨʦʚ ʧʨʦʠʩʭʦʜʠʣʘ ʠʭ ʜʝʛʘʟʘʮʠʷ ï 
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ʫʭʦʜ ʉʆ2 ï ʠ ʦʩʘʞʜʝʥʠʝ ʞʝʣʝʟʠʩʪʦʛʦ ʢʘʨʙʦʥʘʪʘ (ʩʠʜʝʨʠʪʘ). ʇʨʠ ʧʨʦʩʘʯʠʚʘʥʠʠ ʠʣʦʚʳʭ ʨʘʩʪʚʦ-
ʨʦʚ ʧʦ ʟʘʢʨʳʪʳʤ ʪʨʝʱʠʥʢʘʤ ʚʦʟʥʠʢʘʣʠ ʧʠʨʘʤʠʜʘʣʴʥʳʝ ʩʪʷʞʝʥʠʷ, ʧʨʠ ʠʭ ʜʚʠʞʝʥʠʠ ʧʦ ʟʘʧʦʣ-
ʥʝʥʥʳʤ ʧʝʩʯʘʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʪʨʝʱʠʥʘʤ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʝʧʪʫʥʠʯʝʩʢʠʝ ʧʝʩʯʘʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ 
ʜʘʡʢʠ (ʩʤ. ʨʠʩ. 5). 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʦʢʨʫʛ ʩʝʡʩʤʦʛʝʥʥʳʭ ʪʨʝʱʠʥʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʯʝʪʣʠʚʦʝ ʦʩʚʝʪ-
ʣʝʥʠʝ ʧʦʨʦʜ, ʩʚʷʟʘʥʥʦʝ ʩ ʫʜʘʣʝʥʠʝʤ ʠʟ ʥʠʭ ʚʤʝʩʪʝ ʩ ʠʣʦʚʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʯʘʩʪʠ ʦʨʛʘʥʠʯʝ-
ʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʫʤʝʥʴʰʝʥʠʝ ʉʦʨʛ ʚ 5 ʠ ʙʦʣʝʝ ʨʘʟ) ʠ ʘʩʩʦʮʠʠʨʫʶʱʠʭ ʩ ʥʠʤ ʥʝʢʦʪʦʨʳʭ ʭʠ-
ʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 



ɻʘʚʨʠʣʦʚ ʖ.ʆ. 

ɺʃʀʗʅʀɽ ʇɸʃɽʆʉɽʁʉʄʀʏɽʉʂʀʍ ʉʆɹʓʊʀʁ ʅɸ ʉʊʈʆɽʅʀɽ ʆʉɸɼʆʏʅʓʍ ʊʆʃʑ ʀ ʇʈʆʎɽʉʉʓ ʈɸʅʅɽɻʆ é 
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ɺ ʙʦʣʝʝ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ (ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ) ʜʦʩʪʦʚʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠʥʪʝʥʩʠʚʥʦʡ ʩʝʡ-
ʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʤʠ ʥʝ ʦʪʤʝʯʝʥʦ. ʆʪʯʘʩʪʠ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʟʘʧʘʜ-
ʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʠʩʭʦʜʷʪ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, 
ʚ ʢʦʪʦʨʳʭ ʩʣʘʙʳʝ ʠʣʠ ʩʨʝʜʥʠʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʭʫʞʝ ʬʠʢʩʠʨʫʶʪʩʷ. 

ɽʩʣʠ ʚ ʪʦʣʱʘʭ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʧʝʩʯʘʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ 
ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʚʧʦʣʥʝ ʫʩʧʝʰʥʦ, ʪʦ ʚ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʥʦʪʦʥʥʳʭ ʛʣʠʥʠʩʪʳʭ 
ʪʦʣʱʘʭ ʛʦʨʘʟʜʦ ʩʣʦʞʥʝʝ ʚʳʷʚʣʷʪʴ ʧʨʠʟʥʘʢʠ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʷʜ ʧʨʠʟʥʘʢʦʚ 
ʧʦʨʦʜ ʧʦʟʚʦʣʷʝʪ ʥʝʢʦʪʦʨʳʝ ʛʦʨʠʟʦʥʪʳ ʦʪʥʦʩʠʪʴ ʢ ʩʝʡʩʤʠʪʘʤ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʤʘʡʢʦʧʩʢʠʭ 
ʛʣʠʥʠʩʪʳʭ ʪʦʣʱʘʭ ʚʳʜʝʣʷʶʪʩʷ ʛʦʨʠʟʦʥʪʳ ʩ ʷʯʝʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʩ ʩʝʢʫʱʠʤʠ ʞʠʣʢʘʤʠ, ʟʘʧʦʣ-
ʥʝʥʥʳʤʠ ʛʠʧʩʦʤ, ʩ ʦʙʠʣʴʥʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ ʷʨʦʟʠʪʘ ï ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʧʨʠ ʥʘʨʫʰʝʥʠʠ 
ʚʩʣʝʜʩʪʚʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʧʣʦʰʥʦʩʪʠ ʦʩʘʜʢʦʚ ʩ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤ ʪʠʧʦʤ ʜʠʘʛʝʥʝʟʘ ʠ ʧʦ-
ʩʪʫʧʣʝʥʠʠ ʚ ʥʠʭ ʥʘʜʜʦʥʥʳʭ ʚʦʜ, ʩʦʜʝʨʞʘʱʠʭ ʢʠʩʣʦʨʦʜ. ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢ-
ʪʠʚʥʦʩʪʴ ʚʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʡʢʦʧʩʢʦʡ ʪʦʣʱʠ ʚʝʣʘ ʢ ʜʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ ʛʣʠʥʠʩʪʳʭ 
ʧʦʨʦʜ, ʧʦʚʳʰʝʥʠʶ ʧʦʨʠʩʪʦʩʪʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʦʪʣʦʞʝʥʠʡ [ɻʘʚʨʠ-
ʣʦʚ, 2016, 2017]. 

ʉʝʡʩʤʠʪʳ ʚ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ɺ ʪʦʣʱʘʭ ʯʘʩʪʦʛʦ ʧʝʨʝʩʣʘʠʚʘʥʠʷ 
ʛʣʠʥʠʩʪʳʭ ʠ ʢʘʨʙʦʥʘʪʥʳʭ ʩʣʦʝʚ ʦʜʥʠʤ ʠʟ ʧʨʠʟʥʘʢʦʚ ʧʨʦʷʚʣʝʥʠʷ ʧʘʣʝʦʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ 
ʷʚʣʷʝʪʩʷ ʜʨʦʙʣʝʥʠʝ, ʜʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʢʘʨʙʦʥʘʪʥʳʭ ʧʣʘʩʪʦʚ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʧʦʷʚʣʝʥʠʶ ʚ ʥʠʭ 
ʧʩʝʚʜʦʢʦʥʢʨʝʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʇʦʩʢʦʣʴʢʫ ʚ ʦʪʣʦʞʝʥʠʷʭ ʚ ʵʪʦ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʣʠʩʴ ʜʠʘʛʝʥʝ-
ʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʥʘ ʦʙʣʦʤʢʘʭ ʠʟʚʝʩʪʥʷʢʦʚ ʦʩʘʞʜʘʣʩʷ ʢʘʨʙʦʥʘʪ, ʢʦʪʦʨʳʡ ʟʘʣʝʯʠʚʘʣ ʥʝʢʦʪʦ-
ʨʳʝ ʪʨʝʱʠʥʳ, ʧʨʠʜʘʚʘʣ ʦʙʣʦʤʢʘʤ ʙʦʣʝʝ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ (ʨʠʩ. 6 ʘ, ʙ). 

 

 

ɽʱʝ ʦʜʥʠʤ ʩʣʝʜʩʪʚʠʝʤ ʧʘʣʝʦʟʝʤʣʝʪʨʷʩʝʥʠʡ ʙʳʣʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʦʪʣʦʞʝʥʠʷʭ ʵʪʦʛʦ ʪʠʧʘ 
ʩʣʝʧʳʭ ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʦʚ ʩ ʘʤʧʣʠʪʫʜʦʡ ʩʤʝʱʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʙʦʣʝʝ ʧʝʨʚʳʭ ʤʝʪʨʦʚ (ʨʠʩ.6 
ʚ). ʊʘʢʞʝ, ʢʘʢ ʠ ʚ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʟʜʝʩʴ ʚʦʟʥʠʢʘʣʠ ʤʝʞʧʣʘʩʪʦʚʳʝ ʩʜʚʠʛʠ, ʢʦʪʦʨʳʝ 
ʧʨʠʚʦʜʠʣʠ ʢ ʧʦʪʝʨʝ ʧʝʨʚʠʯʥʦʡ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ ʩʣʦʠʩʪʦʩʪʠ, ʩʛʣʘʞʠʚʘʥʠʶ ʦʩʪʨʳʭ ʫʛʣʦʚ ʫ 
ʦʙʣʦʤʢʦʚ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʧʣʘʩʪʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʫʜʘʨʦʚ ʥʘ ʦʪʣʦʞʝʥʠʷ ʥʘʨʫʰʘʣʘʩʴ ʠʭ ʩʧʣʦʰʥʦʩʪʴ, 
ʧʦʚʳʰʘʣʘʩʴ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʯʪʦ ʩʦʟʜʘʚʘʣʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʵʚʘʢʫʘʮʠʠ ʠʟ ʦʪʣʦʞʝʥʠʡ 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 2(69), 2017 
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ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʠʘʛʝʥʝʟʘ. ɽʩʣʠ ʚ ʵʪʠʭ ʧʨʦʜʫʢʪʘʭ ʩʦʜʝʨʞʘʣʩʷ ʤʝʪʘʥ, ʪʦ ʚ ʚʳ-
ʰʝʣʝʞʘʱʠʭ ʦʪʣʦʞʝʥʠʷʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʢʦʧʠʚʰʠʭʩʷ ʧʦʟʞʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ) ʤʦʛʣʠ ʚʦʟ-
ʥʠʢʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠʟʦʪʦʧʥʳʝ ʫʛʣʝʨʦʜʥʳʝ ʘʥʦʤʘʣʠʠ. ʊʘʢʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʨʝʟʘʭ 
ʩʨʝʜʥʝʛʦ ʩʝʥʦʤʘʥʘ ɼʘʛʝʩʪʘʥʘ ʚ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥ ʛʦʨʠʟʦʥʪ ʩʝʡʩʤʠʪʦʚ (ʜʦ 15 ʤ). ɺ ʚʝʨʭʥʝʡ ʯʘ-
ʩʪʠ ʵʪʦʛʦ ʛʦʨʠʟʦʥʪʘ ʟʘʣʝʛʘʝʪ ʥʝʩʢʦʣʴʢʦ ʧʣʘʩʪʦʚ ʙʝʥʪʦʥʠʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʚʧʘʜʝʥʠʠ 
ʧʝʨʠʦʜʘ ʫʩʠʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʵʢʩʧʣʦʟʠʚʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʫʣ-
ʢʘʥʠʟʤ ʚ ʵʪʦ ʚʨʝʤʷ ʙʳʣ ʘʢʪʠʚʥʦ ʨʘʟʚʠʪ ʚ ɿʘʢʘʚʢʘʟʴʝ, ʦʪʢʫʜʘ ʠ ʧʨʠʥʦʩʠʣʩʷ ʧʝʧʣʦʚʳʡ ʤʘʪʝʨʠʘʣ.  
ʇʦʣʘʛʘʝʤ, ʯʪʦ ʤʦʞʥʦ, ʚʠʜʠʤʦ, ʛʦʚʦʨʠʪʴ ʦ ʩʨʝʜʥʝʩʝʥʦʤʘʥʩʢʦʤ ʵʧʠʟʦʜʝ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘ-
ʮʠʠ, ʧʨʦʷʚʠʚʰʝʤʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʂʘʚʢʘʟʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʇʦʩʣʝ ʧʝʨʠʦʜʘ ʩʝʡʩʤʠʯʝ-
ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʥʷʪʠʷ ʥʘʢʦʧʠʚʰʠʭʩʷ ʥʘʧʨʷʞʝʥʠʡ ʥʘʩʪʫʧʠʣ ʥʦʚʳʡ ʵʪʘʧ ʚ ʨʘʟʚʠʪʠʠ ʩʝʥʦʤʘʥ-
ʩʢʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ï ʥʘʯʘʣʦʩʴ ʘʢʪʠʚʥʦʝ ʧʨʦʛʠʙʘʥʠʝ ʜʥʘ ʚʦʜʦʝʤʘ, 
ʩʦʧʨʦʚʦʞʜʘʚʰʝʝʩʷ ʪʨʘʥʩʛʨʝʩʩʠʝʡ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʙʦʣʝʝ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʬʘʮʠʡ.  

ʋʩʠʣʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʪʘʢʞʝ ʜʣʷ ʩʨʝʜʥʝʢʝʣʣʦʚʝʡʩʢʦʛʦ 
ʵʪʘʧʘ ʚ ʨʘʟʚʠʪʠʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʣ ʧʝʨʝʭʦʜ ʦʪ ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʚ ʙʘʡʦʩ-
ʙʘʪʩʢʦʝ ʚʨʝʤʷ ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʦʛʦ ʧʨʦʛʠʙʘ ʩ ʪʝʨʨʠʛʝʥʥʳʤ ʟʘʧʦʣʥʝʥʠʝʤ ʢ ʧʦʟʜʥʝʶʨʩʢʦʡ ʢʘʨʙʦ-
ʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʝ. ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʢʝʣʣʦʚʝʡʩʢʠʝ ʩʝʡʩʤʠʪʳ ʙʣʠʟʢʠ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʢ ʩʝʥʦʤʘʥ-
ʩʢʠʤ (ʨʠʩ. 7).  

 

 
 

ɽʱʝ ʦʜʥʦʡ ʬʦʨʤʦʡ ʥʘʨʫʰʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱ ʷʚʣʷʶʪʩʷ 
ʦʧʦʣʟʥʝʚʳʝ ʛʦʨʠʟʦʥʪʳ, ʚʝʩʴʤʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚ ʤʘʘʩʪʨʠʭʪʩʢʠʭ-ʜʘʪʩʢʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱʘʭ 
ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ. ʀʭ ʤʦʱʥʦʩʪʴ ʚʘʨʴʠʨʫʝʪ ʦʪ ʧʝʨʚʳʭ ʜʦ 10-15 ʤ. ɺ ʧʨʠʥʮʠʧʝ ʦʧʦʣʟʘʥʠʝ 
ʦʩʘʜʢʦʚ ʥʘ ʩʢʣʦʥʝ ʚʦʜʦʝʤʘ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʦʜʥʘʢʦ ʤʥʦʛʦʯʠʩʣʝʥ-
ʥʦʩʪʴ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʦʧʦʣʟʥʝʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʚ ʤʘʘʩʪʨʠʭʪ-ʜʘʪʩʢʠʭ ʪʦʣʱʘʭ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʠʭ ʩʝʡʩʤʦʛʝʥʥʦʡ ʧʨʠʨʦʜʳ. ɺ ʵʪʦ ʚʨʝʤʷ (ʚ ʢʦʥʮʝ ʤʝʣʘ ï ʥʘʯʘʣʝ ʧʘʣʝʦʛʝʥʘ) 
ʧʨʦʠʩʭʦʜʠʣ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʢʨʫʧʥʳʭ ʢʦʥʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʩʢʣʘʜʦʢ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʡʩʷ ʟʝʤʣʝ-
ʪʨʷʩʝʥʠʷʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʯʣʝʥʝʥʥʦʛʦ ʧʦʜʚʦʜʥʦʛʦ ʨʝʣʴʝʬʘ ʩʨʳʚʫ ʦʩʘʜʦʯ-
ʥʳʭ ʤʘʩʩ ʩ ʢʨʳʣʴʝʚ ʵʪʠʭ ʩʢʣʘʜʦʢ ʠ ʠʭ ʧʝʨʝʤʝʱʝʥʠʶ ʚ ʧʦʥʠʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʜʥʘ ʙʘʩʩʝʡʥʘ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʘʞʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʝʝ ʨʘʟʚʠʪʠʶ ʧʦʜʚʦʜʥʦʦʧʦʣʟ-
ʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʄʥʦʛʠʝ ʩʣʦʠ ʢʘʨʙʦʥʘʪʥʳʭ ʦʩʘʜʢʦʚ ʤʘʘʩʪʨʠʭʪ-ʜʘʪʩʢʦʛʦ ʧʘʣʝʦʚʦʜʦʝʤʘ ʩʦʜʝʨ-
ʞʘʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʠʤʝʩʴ ʙʠʦʛʝʥʥʦʛʦ ʢʨʝʤʥʝʟʝʤʘ ï ʨʘʢʦʚʠʥʢʠ ʜʠʘʪʦʤʝʡ, ʨʘʜʠʦʣʷʨʠʡ, ʢʦʪʦ-
ʨʳʝ ʚ ʜʠʘʛʝʥʝʟʝ ʨʘʩʪʚʦʨʷʣʠʩʴ, ʦʙʨʘʟʫʷ ʢʨʝʤʥʝʚʳʡ ʛʝʣʴ. ʇʦʩʣʝʜʥʠʡ ʩʦ ʚʨʝʤʝʥʝʤ ʩʪʘʨʝʣ, ʨʘʩ-
ʢʨʠʩʪʘʣʣʠʟʦʚʳʚʘʣʩʷ. ʆʜʥʘʢʦ ʤʝʭʘʥʠʯʝʩʢʦʝ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ, ʩʝʡʩʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦ-
ʜʝʨʞʘʱʠʝ ʢʨʝʤʥʝʟʝʤ ʦʩʘʜʢʠ ʧʨʠʚʦʜʠʣʦ ʢ ʧʨʦʷʚʣʝʥʠʶ ʪʠʢʩʦʪʨʦʧʥʳʭ ʩʚʦʡʩʪʚ ʢʨʝʤʥʝʚʦʛʦ ʛʝʣʷ, 
ʝʛʦ ʨʘʟʞʠʞʝʥʠʶ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʣʦʠ ʩ ʧʦʪʝʨʷʚʰʠʤ ʚʷʟʢʦʩʪʴ ʨʘʟʞʠʞʝʥʥʳʤ ʢʨʝʤʥʝʚʳʤ ʛʝ-
ʣʝʤ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʫʨʦʚʝʥʴ, ʚʜʦʣʴ ʢʦʪʦʨʦʛʦ ʣʝʛʢʦ ʨʘʟʚʠʚʘʣʩʷ ʛʦʨʠʟʦʥʪ ʩʨʳʚʘ ʠ ʧʝʨʝʤʝ-
ʱʝʥʠʷ ʧʦ ʥʝʤʫ ʦʩʘʜʦʯʥʳʭ ʤʘʩʩ.  



ɻʘʚʨʠʣʦʚ ʖ.ʆ. 

ɺʃʀʗʅʀɽ ʇɸʃɽʆʉɽʁʉʄʀʏɽʉʂʀʍ ʉʆɹʓʊʀʁ ʅɸ ʉʊʈʆɽʅʀɽ ʆʉɸɼʆʏʅʓʍ ʊʆʃʑ ʀ ʇʈʆʎɽʉʉʓ ʈɸʅʅɽɻʆ é 
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ʉʝʡʩʤʠʯʝʩʢʠʝ ʫʜʘʨʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʜʠʘʛʝʥʝʪʠʯʝ-
ʩʢʦʛʦ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ (ʢʨʝʤʥʝʟʝʤ, ʩʫʣʴʬʠʜʳ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ 
ʛʝʣʝʚʫʶ ʩʪʘʜʠʶ. ʉʝʡʩʤʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʛʝʣɹ ʠ ʝʛʦ ʨʘʟʞʠʞʝʥʠʝ ʤʦʛʣʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
ʝʛʦ ʣʘʪʝʨʘʣʴʥʦʡ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʤʠʛʨʘʮʠʠ ʚ ʪʦʣʱʝ ʠ ʦʩʘʞʜʝʥʠʝ, ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʦʪʣʦʞʝʥʠ-
ʷʭ, ʦʪʣʠʯʥʳʭ ʦʪ ʦʩʘʜʢʦʚ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʝʛʦ ʩʦʜʝʨʞʘʚʰʠʭ. ʉʣʝʜʳ ʪʘʢʦʡ ʤʠʛʨʘʮʠʠ ʥʝʨʝʜʢʦ 
ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʀʟʚʝʩʪʥʷʢʦʚʦʛʦ ɼʘʛʝʩʪʘʥʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʵʪʦʪ ʬʘʢʪʦʨ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʠʪʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʚ 
ʦʪʣʦʞʝʥʠʷʭ ʧʦʜʚʠʞʥʳʭ ʧʦʷʩʦʚ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘʤʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʘʢʪʠʚʠʟʘʮʠʠ ʩʝʡʩʤʠʯʥʦʩʪʠ 
(ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʩʣʦʝʚ, ʥʝʧʪʫʥʠʯʝʩʢʠʝ ʜʘʡʢʠ ʠ ʜʨ.) ʚ ʧʝʨʝʭʦʜʥʳʭ ʩʣʦʷʭ ʤʝʞʜʫ ʨʘʟ-
ʣʠʯʥʳʤʠ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʥʘʧʦʣʥʝʥʠʶ ʩʚʠʪʘʤʠ, ʪ.ʝ. ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʦʧʨʦ-
ʚʦʞʜʘʣʠ ʩʤʝʥʫ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʠ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ ʧʘʣʝʦʙʘʩʩʝʡʥʘ. 

 

ɺʳʚʦʜʳ: 
- ʉʝʡʩʤʠʪʳ ï ʢʦʤʧʣʝʢʩʳ ʦʪʣʦʞʝʥʠʡ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʧʘʣʝʦʩʝʡʩʤʠʯʝʩʢʠʭ 

ʫʜʘʨʦʚ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʪʦʣʱʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ; 
- ʭʘʨʘʢʪʝʨ ʩʝʡʩʤʠʪʦʚ, ʬʠʢʩʠʨʫʝʤʳʭ ʚ ʪʦʣʱʘʭ ʨʘʟʥʦʛʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʪʝʨʨʠ-

ʛʝʥʥʳʭ, ʢʘʨʙʦʥʘʪʥʳʭ, ʩʤʝʰʘʥʥʳʭ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ, ʢʨʝʤʥʠʩʪʳʭ), ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 
ʨʘʟʣʠʯʘʪʴʩʷ; 

- ʘʥʘʣʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʡʩʤʠʪʦʚ ʚ ʨʘʟʨʝʟʘʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩ-
ʧʨʝʜʝʣʝʥʳ ʢʘʢ ʥʘ ʨʘʟʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ, ʪʘʢ ʠ ʥʘ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʜ-
ʥʦʚʦʟʨʘʩʪʥʳʭ ʦʪʣʦʞʝʥʠʡ; 

- ʨʘʟʣʠʯʠʷ ʚ ʤʦʱʥʦʩʪʠ ʩʝʡʩʤʠʪʦʚ ʤʦʛʫʪ, ʚʠʜʠʤʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟ-
ʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʫʜʘʨʦʚ, ʦʙʫʩʣʦʚʠʚʰʠʭ ʠʭ ʦʙʨʘʟʦʚʘʥʠʝ; 

- ʚ ʨʘʟʨʝʟʘʭ ʩʝʡʩʤʠʪʳ ʯʘʩʪʦ ʙʳʚʘʶʪ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʛʨʘʥʠʯʥʳʤ ʠʥʪʝʨʚʘʣʘʤ ʦʪʣʦʞʝʥʠʡ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʤʝʥʝʥʠʷʤ ʚ ʨʝʞʠʤʝ ʩʝʜʠʤʝʥʪʘʮʠʠ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʩʘʜʦʯʥʳʭ 
ʙʘʩʩʝʡʥʦʚ.  

- ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʦʚ ʩʝʡʩʤʠʪʦʚ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʦʣʶ ʦʪ 
ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ ʪʦʣʱ, ʥʘʢʦʧʠʚʰʠʭʩʷ ʚ ʧʝʨʠʦʜʳ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʟʣʠʯ-
ʥʳʭ ʨʝʛʠʦʥʦʚ ʚ ʧʨʝʜʝʣʘʭ ʧʦʜʚʠʞʥʳʭ ʧʦʷʩʦʚ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ 0135-2016-0004 ʛʦʩʟʘʜʘʥʠʷ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 
ʈɸʅ ʠ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ, ʛʨʘʥʪ ˉ 15-05-07556. 
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ʋɼʂ 551.24 

ɻɽʆʃʆɻʆ-ʊɽʂʊʆʅʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ, ɻɽʆɼʀʅɸʄʀʏɽʉʂɸʗ ʇʆɿʀʎʀʗ ʀ  

ʉʆɺʈɽʄɽʅʅɸʗ ʉɽʁʉʄʀʏʅʆʉʊʔ ɺʆʉʊʆʏʅʆɻʆ ʂɸɺʂɸɿɸ 

ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʡ ʪʝʢʪʦʥʠʢʠ, ʨʘʟʚʠʪʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʡ-

ʩʤʠʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʢʘʨʪʠʥʳ ʛʝʦʜʠ-

ʥʘʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ. ʉʦʩʪʘʚʣʝʥʳ: 1. ʅʦʚʘʷ ʩʭʝʤʘ ʨʘʟʣʦʤʥʦ-

ʙʣʦʢʦʚʦʡ ʪʝʢʪʦʥʠʢʠ; 2. ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʡ ʪʝʢ-

ʪʦʥʠʢʠ ʚ ʤʘʩʰʪʘʙʝ 1:500 000; 3. ɿʘʚʝʨʰʝʥʘ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʭʝʤʘ ʨʘʟʚʠʪʠʷ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʚ ʘʣʴʧʠʡʩʢʦʤ 

ʮʠʢʣʝ ʪʝʢʪʦʛʝʥʝʟʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʧʦʣʥʝʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʦʥ ʚʦʟʤʦʞʥʳʭ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ (ɺʆɿ).  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʘʷ ʪʝʢʪʦʥʠʢʘ, ʛʝʦʜʠʥʘʤʠʢʘ, ʩʦʚʨʝʤʝʥʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ, ʵʧʠʮʝʥʪʨ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʷ, ʤʘʛʥʠʪʫʜʘ, ʟʦʥʘ ɺʆɿ. 

 

GEOLOGICAL-TECTONIC CONDITIONS, GEODYNAMIC POSITION AND MODERN 

SEISMICITY OF THE EASTERN CAUCASUS 

Magomedov R.A. 

Institute of Geology Dagestan scientific center of RAS 

The analysis of the fault-block tectonics, development of geodynamic processes and modern seismicity, as well as 

the results of our research to present the modern picture of the geodynamics and seismotectonic conditions of the Eastern 

Caucasus. Compiled from: 1. A new scheme of fault-block tectonics; 2. General scheme of tectonic zoning with elements 

of fault-block tectonics on the scale of 1:500 000; 3. Completed on previously developed scheme of development of the 

Eastern Caucasus in the Alpine cycle of tectogenesis. The results of studies performed forecasting of zones of possible 

earthquakes (PFE).   

Keywords: fault-block tectonics, geodynamics, modern seismicity, epicenter of earthquake, magnitude, zone of 

PFE. 

 

ɺ ʥʘʩʪʦʷʱʝʤ ʩʦʦʙʱʝʥʠʠ - ʨʝʟʫʣʴʪʘʪ ʦʯʝʨʝʜʥʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʦʣʴ ʩʣʦʞʥʦʛʦ ʠ 

ʠʥʪʝʨʝʩʥʦʛʦ, ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʦʙʲʝʢʪʘ ʢʘʢ ɺʦʩʪʦʯʥʳʡ ʂʘʚʢʘʟ. ɻʣʫʙʠʥʥʦʝ ʩʪʨʦʝ-

ʥʠʝ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʧʦʜ ʦʩʘʜʦʯʥʳʤ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʤ ʯʝʭ-

ʣʦʤ ʧʦʢʘ ʝʱʝ ʦʩʪʘʝʪʩʷ ʩʣʘʙʦʠʟʫʯʝʥʥʳʤ. ʇʦ ʜʘʥʥʳʤ ʛʣʫʙʠʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

(ɻʉɿ) [13] ɺʦʩʪʦʯʥʳʡ ʂʘʚʢʘʟ ʠ ʇʨʝʜʢʘʚʢʘʟʴʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʦ-

ʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ. ʄʦʱʥʦʩʪʴ ʟʝʤʥʦʡ ʢʦʨʳ ʜʣʷ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 45-

55 ʢʤ, ʘ ʜʣʷ ɺʦʩʪʦʯʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 20-30 ʢʤ. ʄʦʱʥʦʩʪʴ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʟʘ-

ʣʝʛʘʶʱʝʛʦ ʥʘ ʧʣʘʪʬʦʨʤʝʥʥʦʤ ʛʝʨʮʠʥʩʢʦʤ ʦʩʥʦʚʘʥʠʠ, ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2 ʜʦ 10 ʢʤ. ɺʩʣʝʜʩʪʚʠʝ ʧʦ-

ʛʨʫʞʝʥʠʷ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʩʢʣʦʥʘ ɺʦʩʪʦʯʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ ʢ ʶʛʫ ʠ ʢ ʚʦʩʪʦʢʫ, ʤʦʱʥʦʩʪʴ ʦʩʘ-

ʜʦʯʥʦʛʦ ʯʝʭʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ 4 ʜʦ 5-6 ʢʤ ʚ ʩʪʦʨʦʥʫ ʊʝʨʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʧʝʨʝ-

ʜʦʚʦʛʦ ʧʨʦʛʠʙʘ ʠ ʜʦ 8 ʢʤ ʚ ʨʘʡʦʥʝ ʂʘʩʧʠʷ. ʆʩʘʜʦʯʥʳʡ ʯʝʭʦʣ ʵʪʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ ʩʣʦʞʝʥ ʩʣʘʙʦ 

ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʤʠ ʦʩʘʜʢʘʤʠ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʦʛʦ, ʤʝʟʦʟʦʡʩʢʦʛʦ, ʪʨʝʪʠʯʥʦʛʦ ʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟ-

ʨʘʩʪʦʚ.  

ʏʝʨʝʟ ɺʦʩʪʦʯʥʳʡ ʂʘʚʢʘʟ, ʢ ʩʦʞʘʣʝʥʠʶ, ʧʨʦʬʠʣʠ ɻʉɿ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ, ʟʘ ʠʩʢʣʶʯʝ-

ʥʠʝʤ ʅʘʭʠʯʝʚʘʥʴ-ɺʦʣʛʦʛʨʘʜ, ʢʦʪʦʨʳʡ ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʟʘʭʚʘʪʳʚʘʝʪ ʵʪʫ ʛʝʦʩʪʨʫʢʪʫʨʫ. ɼʦ-

ʩʪʦʚʝʨʥʦ ʠʟʚʝʩʪʥʦ ʣʠʰʴ ʪʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʛʨʘʥʠʪʥʦʛʦ ʩʣʦʷ ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʜ ʦʨʦʛʝʥʦʤ (ʜʦ 

30 ʢʤ) - ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʢʦʨʥʠ ʛʦʨ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʩʤʝʞʥʳʭ ʧʨʦʛʠʙʘʭ ʛʨʘʥʠʪʥʳʡ ʩʣʦʡ 

ʨʝʟʢʦ ʩʦʢʨʘʱʝʥ (ʜʦ 10 ʢʤ.), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʨʭʥʷʷ ʢʨʦʤʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʄʦʭʦ ʧʨʠʙʣʠʞʘ-

ʝʪʩʷ ʢ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʪʠʧʫ ʤʘʥʪʠʡʥʳʭ ʜʠʘʧʠʨʦʚ. ʆʩʘʜʦʯʥʳʡ ʯʝʭʦʣ ɺʦʩʪʦʯʥʦʛʦ 

ʂʘʚʢʘʟʘ ʩʣʦʞʝʥ ʤʦʱʥʦʡ ʪʦʣʱʝʡ ʧʦʨʦʜ ʦʪ ʥʠʞʥʝʶʨʩʢʦʛʦ ʜʦ ʘʥʪʨʦʧʦʛʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʦʚ 

ʚʢʣʶʯʠʪʝʣʴʥʦ [3, 21 ʠ ʜʨ.] (ʨʠʩ. 1).  



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ɻɽʆʃʆɻʆ-ʊɽʂʊʆʅʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ, ɻɽʆɼʀʅɸʄʀʏɽʉʂɸʗ ʇʆɿʀʎʀʗ ʀ ʉʆɺʈɽʄɽʅʅɸʗ ʉɽʁʉʄʀʏʅʆʉʊʔ é 
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ʈʠʩ. 1. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʯʝʨʝʟ ɼʘʛʝʩʪʘʥʩʢʠʡ ʩʝʛʤʝʥʪ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ  

(ʧʦ ʄ.ʂ. ʂʫʨʙʘʥʦʚʫ, ɼ.ɸ. ɼʠʙʠʨʦʚʫ, ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ ʈ.ɸ. ʄʘʛʦʤʝʜʦʚʘ) 

ʉʪʝʧʝʥʴ ʦʙʥʘʞʸʥʥʦʩʪʠ ʵʪʠʭ ʧʦʨʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʧʝʨʠʬʝʨʠʠ ʢ ʮʝʥʪʨʘʣʴʥʳʤ ʯʘʩʪʷʤ ʨʝ-

ʛʠʦʥʘ. ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ, ʦʨʦʛʝʥʝʟ, ʵʨʦʟʠʷ, ʜʝʥʫʜʘʮʠʷ ʠ ʘʙʨʘʟʠʷ ʦʧʨʝʜʝʣʠʣʠ ʛʝʦʣʦʛʠʯʝʩʢʦʝ 

ʩʪʨʦʝʥʠʝ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʣʝʛʘʶʱʠʭ ʟʜʝʩʴ ʧʦʨʦʜ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʧʦʨʦʜʳ ʚʳʭʦʜʷʪ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠ ʚʳʰʝ ʙʦʣʝʝ 

ʤʦʣʦʜʳʭ.  

ɺʦʩʪʦʯʥʳʡ ʂʘʚʢʘʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʢʦʪʦʨʳʡ ʥʝ ʧʨʝ-

ʪʝʨʧʝʣ ʧʦʣʥʦʡ ʠʥʚʝʨʩʠʠ, ʢʘʢ ʵʪʦ ʠʤʝʣʦ ʤʝʩʪʦ ʥʘ ɿʘʧʘʜʥʦʤ ʂʘʚʢʘʟʝ. ʅʘ ʛʨʘʥʠʮʝ ʜʦʛʛʝʨʘ ʠ 

ʤʘʣʴʤʘ (ɸʜʳʛʝʡʩʢʘʷ ʬʘʟʘ ʩʢʣʘʜʯʘʪʦʩʪʠ) ʧʨʦʠʟʦʰʣʘ ʠʥʚʝʨʩʠʷ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʧʨʝ-

ʜʝʣʘʭ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʭ ʟʦʥ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ. ɺʦʩʪʦʯʥʳʡ 

ʂʘʚʢʘʟ ʥʝ ʧʨʝʪʝʨʧʝʣ ʧʦʣʥʦʡ ʠʥʚʝʨʩʠʠ, ʢʘʢ ʵʪʦ ʠʤʝʣʦ ʤʝʩʪʦ ʥʘ ɿʘʧʘʜʥʦʤ ʂʘʚʢʘʟʝ.  

ʅʘʤʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɺʦʩʪʦʯʥʦʛʦ 

ʂʘʚʢʘʟʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʨʘʟʨʘʙʦʪʘʥʘ [16] ʠ ʟʘʚʝʨʰʝʥʘ ʩʭʝʤʘ ʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʘʣʴʧʠʡʩʢʦʤ 

ʮʠʢʣʝ ʪʝʢʪʦʛʝʥʝʟʘ (ʨʠʩ. 2). ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʯʪʠ ʚʩʷ ʠʩʪʦʨʠʷ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʨʝʛʠʦʥʘ. ʆʙʱʝʝ ʩʚʦʜʦʚʦʝ ʧʦʜʥʷʪʠʝ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʥʘʯʘʣʦʩʴ ʚ ʇʠʨʝʥʝʡʩʢʦʡ ʬʘʟʝ ʩʢʣʘʜʯʘ-

ʪʦʩʪʠ, ʘ ʜʘʣʴʥʝʡʰʠʡ ʧʦʜʲʝʤ, ʩʫʜʷ ʧʦ ʚʦʟʨʘʩʪʫ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʡ ʤʦʣʘʩʩʳ, ʠʤʝʣ ʤʝʩʪʦ ʚ ʚʝʨʭ-

ʥʝʤ ʩʘʨʤʘʪʝ. ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʪʝʯʝʥʠʝ ʘʧʰʝʨʦʥʘ ʠ ʘʢʯʘʛʳʣʘ, ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ 

ʚʥʦʚʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ɺ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʚʦʟʦʙʥʦʚʠʣʦʩʴ ʧʦʜʥʷʪʠʝ ʠ ʪʨʦʝʢʨʘʪʥʳʡ ʩʭʦʜ 

ʧʘʥʮʠʨʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʆʜʥʘʢʦ ʵʪʦʪ ʵʪʘʧ ʠʥʚʝʨʩʠʠ ʦʛʨʘʥʠʯʠʣʩʷ ʪʦʣʴʢʦ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʠ-

ʩʪʝʤʳ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʢʦʨʦʙʯʘʪʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ. ɼʦʠʥʚʝʨʩʠʦʥʥʘʷ ʛʝʦʩʪʨʫʢʪʫʨʘ ʥʝ ʧʨʝʪʝʨʧʝʣʘ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ.  

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʥʘ ɺʦʩʪʦʯʥʦʤ ʂʘʚʢʘʟʝ - ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʥʘ ʢʦʥʚʝʨʛʝʥʪʥʦʡ ʛʨʘʥʠʮʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʨʘʩʩʣʘʠʚʘ-

ʥʠʝʤ ʠ ʩʣʦʞʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʣʠʪʦʩʬʝʨʳ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʨʝʛʠʦʥʘ ʚ ʢʨʫʧʥʳʭ ʬʘʟʘʭ ʩʢʣʘʜʯʘʪʦʩʪʠ: ʇʨʝʜʦʣʠʛʦʮʝʥʦʚʦʡ (ʇʠʨʝʥʝʡʩʢʦʡ), ʇʨʝʜʘʢʯʘ-

ʛʳʣʴʩʢʦʡ (ʈʦʥʩʢʘʷ, ʂʦʙʨʠʩʪʘʥʩʢʦʡ) ʠ ʇʨʝʜʧʣʝʡʩʪʦʮʝʥʦʚʦʡ (ɺʦʩʪʦʯʥʦ-ʂʘʚʢʘʟʩʢʦʡ).  

ʆʙʨʘʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʧʨʦʠʟʦʰʣʦ ʚ ʇʨʝʜʧʣʝʡʩʪʦ-

ʮʝʥʦʚʦʡ ʬʘʟʝ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʚ ʧʝʨʠʦʜ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʘʣʴʧʠʡʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ, ʩ ʢʦ-

ʪʦʨʳʤ ʩʚʷʟʘʥʘ ʠ ʧʦʚʳʰʝʥʥʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʝʛʠʦʥʘ. ʉʦʚʨʝʤʝʥʥʘʷ 

ʦʯʘʛʦʚʘʷ ʟʦʥʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠʫʨʦʯʝʥʘ ʢ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʉʫʣʘʢʩʢʦʛʦ ʚʳʩʪʫʧʘ ʩ ʂʘʧʯʫʛʘʡ-

ʩʢʠʤ ʛʨʘʙʝʥʦʤ ʧʦ ʏʠʨʢʝʡ-ʕʢʠʙʫʣʘʢʩʢʦʤʫ ʛʣʫʙʠʥʥʦʤʫ ʨʘʟʣʦʤʫ. ɻʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ ʚʳʜʝʣʷʶʪ-

ʩʷ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʢʘʢ ʢʨʫʧʥʳʝ ʥʘʨʫʰʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʩ ʜʠʟʲʶʥʢʪʠʚ-

ʥʦ-ʧʣʠʢʘʪʠʚʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʬʘʮʠʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʦʩʘʜʢʦʚ ʚ ʯʝʭʣʝ. ʆʩʥʦʚʥʳʤ ʠʩʭʦʜ-

ʥʤr ʤʘʪʝʨʠʘʣʦʤ, ʧʦʩʣʫʞʠʚʰʠʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʥʘʨʫʰʝʥʠʡ ʠ ʰʦʚʥʳʭ ʟʦʥ ʚ 

ʬʫʥʜʘʤʝʥʪʝ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʤʦʟʘʠʢʫ ʙʣʦʢʦʚʦʛʦ ʩʪʨʦʝʥʠʷ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʷʚʠʣʠʩʴ ʛʨʘʚʠ-

ʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʣʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʦ-

ʩʥʠʤʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʛʝʥʝʨʘʣʠʟʘʮʠʠ. ɸ ʧʨʠʟʥʘʢʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʵʪʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ, ʷʚʠʣʠʩʴ ʛʨʘʥʠʯʥʳʝ ʣʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʣʷ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʛʨʘʚʠ-
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ʪʘʮʠʦʥʥʳʤʠ ʩʪʫʧʝʥʷʤʠ, ʧʝʨʝʞʠʤʘʤʠ ʠ ʠʟʣʦʤʘʤʠ ʠʟʦʣʠʥʠʡ, ʮʝʧʦʯʢʘʤʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʣʦ-

ʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʠ ʩʤʝʱʝʥʠʷʤʠ ʚ ʨʠʩʫʥʢʝ ʘʥʦʤʘʣʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ.  

 

  
ʈʠʩ. 2. ʉʭʝʤʘ ʨʘʟʚʠʪʠʷ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʚ ʘʣʴʧʠʡʩʢʦʤ ʮʠʢʣʝ ʪʝʢʪʦʛʝʥʝʟʘ 

ɸʥʘʣʠʟ ʤʘʪʝʨʠʘʣʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʣʦʢʠ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʦʪʜʝʣʝʥʳ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʨʠʬʪʦʛʝʥʥʦʧʦʜʦʙʥʳʤʠ ʤʦʙʠʣʴʥʳʤʠ ʰʦʚʥʳʤʠ ʟʦʥʘʤʠ ʠ, ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʝʨʭʥʠʭ ʩʪʨʫʢ-



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ɻɽʆʃʆɻʆ-ʊɽʂʊʆʅʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ, ɻɽʆɼʀʅɸʄʀʏɽʉʂɸʗ ʇʆɿʀʎʀʗ ʀ ʉʆɺʈɽʄɽʅʅɸʗ ʉɽʁʉʄʀʏʅʆʉʊʔ é 
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ʪʫʨʥʳʭ ʵʪʘʞʘʭ ʟʦʥʘʤʠ ʧʦʚʳʰʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ. ɺ ʨʝʣʴʝʬʝ ʧʦʚʝʨʭʥʦʩʪʠ ʄʦʭʦʨʦʚʠʯʠʯʘ (ʨʠʩ. 

3) ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʝʪʩʷ ʇʰʝʢʠʰ-ʊʳʨʥʳʘʫʟʩʢʘʷ ʰʦʚʥʘʷ ʟʦʥʘ, ʧʝʨʝʩʝʢʘʶʱʘʷʩʷ ʧʦʧʝʨʝʯʥʦʡ 

ɸʛʨʘʭʘʥʦ-ʊʙʠʣʠʩʩʢʦ-ʃʝʚʘʥʪʠʡʩʢʦʡ ʣʝʚʦʩʜʚʠʛʦʚʦʡ ʟʦʥʦʡ I ʧʦʨʷʜʢʘ ʅ.ɺ. ʂʦʨʦʥʦʚʩʢʦʛʦ [12], ʢʦ-

ʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʥʦʚʝʡʰʠʤ ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʂʘʚʢʘʟʘ ʠ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʝʡ ɼʘʛʝʩʪʘʥʩʢʦʛʦ 

ʚʳʩʪʫʧʘ.  

 
1. ʅʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʝ ʇʨʝʜʢʘʚʢʘʟʩʢʠʝ ʧʨʦʛʠʙʳ ʠ ɿʘʢʘʚʢʘʟʩʢʠʝ ʤʝʞʛʦʨʥʳʝ ʚʧʘʜʠʥʳ;   

2. ʅʘʠʙʦʣʝʝ ʧʨʦʛʥʫʪʳʝ ʫʯʘʩʪʢʠ ʊʝʨʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʧʨʦʛʠʙʘ; 

3. ʇʰʝʢʠʰ-ʊʳʨʥʳʘʫʟʩʢʘʷ ʟʦʥʘ;  4. ʇʝʨʝʤʝʱʝʥʠʝ ʧʦ ʥʘʜʚʠʛʘʤ ʠ ʚʝʨʛʝʥʪʥʦʩʪʴ ʩʢʣʘʜʦʢ;   

5. ʅʘʜʚʠʛʠ ʨʫʜʥʦʛʦ ʪʝʣʘ;   

6. ʉʜʚʠʛʠ: ʘ - ɸʛʨʘʭʘʥʦ-ʊʙʠʣʠʩʩʢʦ-ʃʝʚʘʥʪʠʡʩʢʘʷ ʣʝʚʦʩʜʚʠʛʦʚʦʚʘʷ  ʟʦʥʘ I ʧʦʨʷʜʢʘ;  

7. ʃʘʙʠʥʦ-ʄʘʣʢʠʥʩʢʘʷ ʤʦʥʦʢʣʠʥʘʣʴ;  8. ʆʩʥʦʚʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʤʘʩʩ;   

9. ɻʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʝ ʩʦʦʨʫʞʝʥʠʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. 

ʈʠʩ. 3. ɹʣʦʯʥʦʝ ʩʪʨʦʝʥʠʝ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ (ʧʦ ʅ.ɺ. ʂʦʨʦʥʦʚʩʢʦʤʫ)  

ʅʘʠʙʦʣʴʰʘʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʘʡʦʥʝ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʦʡ ʟʦʥʳ 

ʩ ʏʝʨʥʦʛʦʨʩʢʠʤ, ʇʰʝʢʠʰ-ʊʳʨʥʳʘʫʟʩʢʠʤ ʠ ʉʨʝʜʠʥʥʳʤ ʨʘʟʣʦʤʘʤʠ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ɼʘʛʝ-

ʩʪʘʥʩʢʦʛʦ ʚʳʩʪʫʧʘ, ʧʦʜʪʚʝʨʞʜʝʥʥʘʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʂ ʵʪʦʡ ʟʦʥʝ 

ʧʝʨʝʩʝʯʝʥʠʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʝʤʠʙʘʣʣʴʥʳʝ ɹʝʞʪʠʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 4.08.1974 ʛ., ʄ = 5.2 ʠ 

ʊʣʦʭʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 15.02.1992 ʛ., ʂ = 12.5. ʉʨʝʜʠʥʥʳʡ (ʊʝʨʩʢʠʡ, ʄʘʭʘʯʢʘʣʠʥʩʢʠʡ) ʠ 

ʇʰʝʢʠʰ-ʊʳʨʥʳʘʫʟʩʢʠʡ ʨʘʟʣʦʤʳ, ʚʳʜʝʣʝʥʥʳʝ ɻ.ɼ. ɸʞʛʠʨʝʝʤ ʠ ɽ.ɽ. ʄʠʣʘʥʦʚʩʢʠʤ [20] ʷʚʣʷ-

ʶʪʩʷ ʢʨʫʧʥʝʡʰʠʤʠ ʨʘʟʣʦʤʘʤʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ.  

ʇʰʝʢʠʰ-ʊʳʨʥʳʘʫʟʩʢʠʡ ʨʘʟʣʦʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʭ ʨʘʟʣʦ-

ʤʦʚ. ʆʥ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ 300 ʢʤ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʦʥʫ ʫʟʢʠʭ ʧʣʘʩʪʠʥ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥ-

ʥʳʤ ʧʘʜʝʥʠʝʤ ʧʦʜ ʩʢʣʘʜʯʘʪʦʝ ʩʦʦʨʫʞʝʥʠʝ. ʆʛʨʘʥʠʯʠʚʘʶʱʠʝ ʠʭ ʨʘʟʨʳʚʳ ʩʙʣʠʞʘʶʪʩʷ ʥʘ ʛʣʫ-

ʙʠʥʝ ʚ ʝʜʠʥʦʡ ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʣʦʤ. ɺ ʧʨʝʜʝʣʘʭ ɼʘʛʝʩʪʘʥʘ ʇʰʝʢʠ -hʊʳʨʥʳʘʫʟʩʢʠʡ ʨʘʟʣʦʤ 

ʨʘʩʩʝʢʘʝʪ ʬʨʦʥʪʘʣʴʥʫʶ ʯʘʩʪʴ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʚʳʩʪʫʧʘ. ɿʜʝʩʴ, ʚ ʨʘʡʦʥʝ ʕʢʠʙʫʣʘʢʘ ʚ ʥʝʤ ʧʨʝʦʙ-

ʣʘʜʘʶʪ ʨʘʟʜʚʠʛʦʚʳʝ ʜʚʠʞʝʥʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʠʥʜʘʣʝʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʉʨʝʜʥʷʷ ʝʛʦ ʚʝʪʚʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʅʘʨʘʪʪʶʙʠʥʩʢʦʡ ʟʦʥʦʡ ʨʘʟʨʳʚʦʚ, ʧʝʨʝʭʦʜʷʱʠʭ ʥʘ ʟʘʧʘʜʝ ʚ ɻʠʣʷʥʩʢʠʡ ʥʘʜʚʠʛ, ʘ 

ʶʞʥʘʷ ï ʚ ʂʠʟʠʣ-ɹʫʣʘʢʩʢʫʶ ʟʦʥʫ ʨʘʟʨʳʚʦʚ. ʕʪʦʪ ʨʘʟʣʦʤ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʩʝʡʩʤʦʘʢʪʠʚʥʳʤ. ʉ 

ʤʠʥʜʘʣʝʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʚʷʟʘʥ ʦʯʘʛ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1970 ʛ. (ʄ = 6.6, ʅ = 13 

ʢʤ, J0 = 9 ʙ).  

ʊʝʨʩʢʠʡ ʛʣʫʙʠʥʥʳʡ ʨʘʟʣʦʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ ʚ ʯʝʭʣʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʣʠʢʘ-

ʪʠʚʥʦ-ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʟʦʥʦʡ ʩ ɻʫʜʝʨʤʝʩʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʴʶ ʥʘ ʟʘʧʘʜʝ ʠ ʬʣʝʢʩʫʨʦʡ ʥʘ ʚʦʩʪʦʢʝ 

(ʅʘʨʘʪʪʶʙʠʥʩʢʘʷ ʩʪʫʧʝʥʴ). ɺ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ʦʥ ʚʳʨʘʞʝʥ ʣʠʥʝʡʥʦ-ʚʳʪʷʥʫʪʦʡ ʩʪʨʫʢʪʫ-

ʨʦʡ (ʨʠʩ. 4) ʠ ʩʪʫʧʝʥʴʶ ʚ 20-30 ʤɻʣ, ʦʪʥʦʩʠʤʳʭ ʢ ʬʫʥʜʘʤʝʥʪʫ. ʈʘʟʣʦʤ ʩʝʡʩʤʠʯʝʥ, ʪʨʘʩʩʠʨʫʝʪ-

ʩʷ ʤʥʦʛʦʷʨʫʩʥʳʤʠ ʥʝʬʪʝʛʘʟʦʚʳʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ, ʪʝʨʤʘʣʴʥʳʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʠʩʪʦʯʥʠ-

ʢʘʤʠ, ʟʘʯʘʪʦʯʥʳʤ ʛʨʷʟʝʚʳʤ ʚʫʣʢʘʥʠʟʤʦʤ.  

ʇʦ ʜʘʥʥʳʤ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʪʚʝʨ-

ʞʜʝʥʥʳʭ ʥʘ ʤʥʦʛʠʭ ʧʣʦʱʘʜʷʭ ʧʦʠʩʢʦʚʳʤ ʙʫʨʝʥʠʝʤ, ʚʜʦʣʴ ʚʥʝʰʥʝʛʦ ʦʙʨʘʤʣʝʥʠʷ ɼʘʛʝʩʪʘʥʩʢʦ-

ʛʦ ʚʳʩʪʫʧʘ ʧʦʜ ʤʦʥʦʢʣʠʥʘʣʴʥʦ ʟʘʣʝʛʘʶʱʠʤʠ ʤʠʦʮʝʥʦʚʳʤʠ ʩʣʦʷʤʠ ʅʘʨʘʪʪʶʙʠʥʩʢʦʡ ʟʦʥʳ ʤʝ-

ʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʜʠʩʣʦʮʠʨʦʚʘʥʳ ʚ ʫʟʢʠʝ ʣʠʥʝʡʥʦ-ʚʳʪʷʥʫʪʳʝ ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʧʦ ʬʦʨʤʝ ʙʣʦʢʠ, 

ʩʪʫʧʝʥʯʘʪʦ ʧʦʛʨʫʞʘʶʱʠʝʩʷ ʢ ʦʩʝʚʦʡ ʯʘʩʪʠ ʊʝʨʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʧʨʦʛʠʙʘ. 
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ʈʠʩ. 4. ʂʘʨʪʘ ʦʩʪʘʪʦʯʥʳʭ ʘʥʦʤʘʣʠʡ ʩʠʣʳ ʪʷʞʝʩʪʠ  

(ʧʦ ɻ.ɺ. ʃʠʪʦʚʢʦ, ɸ.ɻ. ʐʝʤʧʝʣʝʚʫ, ʃ.ɸ. ʃʦʤʦʚʦʡ, ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ ʈ.ɸ. ʄʘʛʦʤʝʜʦʚʘ) 

ɺ ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ ʅʘʨʘʪʪʶʙʠʥʩʢʦʡ ʟʦʥʳ ʩʝʚʝʨʥʳʡ ʩʢʣʦʥ ʉʫʣʘʢʩʢʦʛʦ ʚʳʩʪʫʧʘ ʠʟʫʯʝʥ 

ʙʫʨʝʥʠʝʤ. ʇʦʜ ʢʨʫʪʦʟʘʣʝʛʘʶʱʝʡ ʪʦʣʱʝʡ ʤʠʦʮʝʥʦʚʳʭ ʩʣʦʝʚ ʚʝʨʭʥʝʤʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘ-

ʨʫʰʝʥʳ ʧʦʛʨʝʙʝʥʥʳʤʠ ʨʘʟʨʳʚʘʤʠ ʠ ʦʙʨʘʟʫʶʪ ʩʠʩʪʝʤʫ ʩʪʫʧʝʥʯʘʪʦ ʧʦʛʨʫʞʘʶʱʠʭʩʷ ʥʘ ʩʝʚʝʨ 

ʙʣʦʢʦʚ. ʈʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʧʝʨʝʤʷʪʠʝʤ ʧʦʨʦʜ ʠ ʢʨʫʪʳʤʠ ʟʘʣʝʛʘʥʠʷʤʠ ʩʣʦʝʚ 

(ʜʦ 80-900) (ʨʠʩ. 5).  

 

1 ï ʩʘʨʤʘʪʩʢʠʡ ʷʨʫʩ; 2 ï ʩʨʝʜʥʠʡ ʤʠʦʮʝʥ; 3 - ʤʘʡʢʦʧʩʢʘʷ ʩʝʨʠʷ; 4 ï ʬʦʨʘʤʠʥʠʬʝʨʦʚʘʷ ʩʝʨʠʷ; 5 - ʚʝʨʭʥʠʡ 

ʤʝʣ; 6 - ʥʠʞʥʠʡ ʤʝʣ; 7 - ʚʝʨʭʥʷʷ   ʶʨʘ; 8 - ʩʨʝʜʥʷʷ ʶʨʘ; 9 - ʧʘʣʝʦʟʦʡ; 10 - ʨʝʧʝʨʥʳʡ ʧʣʘʩʪ ʚ ʢʨʦʚʣʝ ʤʠʘʪʣʠʥʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ; 11 ï ʨʘʟʣʦʤʳ; 12 - ʟʦʥʘ ʛʣʘʚʥʦʛʦ ʥʘʜʚʠʛʘ. 

ʈʠʩ. 5. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ çɼʳʣʳʤ-ɸʥʜʨʝʡ-ʘʫʣè (ɹʫʪʦʨʠʥ, ɻʘʣʠʥ, 1972 ʛ., ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ʙʫʨʝʥʠʷ) 

 

ʈʘʟʨʳʚʥʘʷ ʪʝʢʪʦʥʠʢʘ ʚʦ ʤʥʦʛʦʤ ʧʨʝʜʦʧʨʝʜʝʣʠʣʘ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʙʣʘ-

ʩʪʠ. ɹʦʣʴʰʝ-ʘʤʧʣʠʪʫʜʥʳʝ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʜʚʠʛʠ (ʩʨʳʚʳ) ʦʙʨʘʟʦʚʘʣʠʩʴ ʥʘ ʫʯʘʩʪʢʘʭ ʨʝʢ, 



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ɻɽʆʃʆɻʆ-ʊɽʂʊʆʅʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ, ɻɽʆɼʀʅɸʄʀʏɽʉʂɸʗ ʇʆɿʀʎʀʗ ʀ ʉʆɺʈɽʄɽʅʅɸʗ ʉɽʁʉʄʀʏʅʆʉʊʔ é 

17 

ʛʜʝ ʨʫʩʣʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤ (ʜʦ 90Á) ʧʦʚʦʨʦʪʦʤ, ʩʪʨʦʛʦ ʧʦʜʯʠʥʷʷʩʴ ʧʨʦʩʪʠʨʘʥʠʶ ʨʘʟʨʳʚ-

ʥʳʭ ʥʘʨʫʰʝʥʠʡ (ʟʦʥʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʥʦʚʝʡʰʝʛʦ ʚʨʝʟʘ ʜʦʣʠʥʳ ʨ. ʉʫʣʘʢ) (ʨʠʩ. 6).  

 

 
1 ï ʉʫʣʘʢʩʢʠʡ ʰʪʦʢ;  2 ï ʍʘʜʫʤʩʢʠʡ ʢʫʧʦʣ;  3 ï ʜʝʰʠʬʨʠʨʦʚʘʥʥʳʝ ʟʦʥʳ ʨʘʟʣʦʤʦʚ. 

ʈʠʩ. 6. ʂʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ ʉʫʣʘʢʩʢʦʛʦ ʚʳʩʪʫʧʘ 

ʉʨʘʚʥʝʥʠʝ ʚʳʩʦʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʝʨʨʘʩ ʚ ʧʨʦʜʦʣʴʥʦʤ ʧʨʦʬʠʣʝ ʜʦʣʠʥʳ ʉʫʣʘʢʘ ʫʢʘʟʳ-

ʚʘʝʪ ʥʘ ʠʥʪʝʥʩʠʚʥʦʝ ʥʦʚʝʡʰʝʝ ʧʦʜʥʷʪʠʝ ʉʘʣʘʪʘʫʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ ʠ ʍʘʜʫʤʩʢʦʛʦ ʢʫʧʦʣʘ. 

ʂʨʫʧʥʝʡʰʠʤʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʨʘʡʦʥʘ ʷʚʣʷʶʪʩʷ ʍʘʜʫʤʩʢʠʡ ʠ ʂʫʢʫʨʪʘʫʩʢʠʡ 

(ʊʘʣʛʠʥʩʢʠʡ) ʩʚʦʜʳ, ʜʝʰʠʬʨʠʨʦʚʘʥʥʳʝ ʢʘʢ ʢʦʣʴʮʝʚʳʝ ʩʪʨʫʢʪʫʨʳ [4]. ʕʣʴʜʘʤʘ-ʀʨʛʘʨʪʙʘʰʩʢʠʡ 

ʚʩrʪʫʧ ʪʘʢʞʝ ʠʤʝʝʪ ʢʦʣʴʮʝʚʦʡ ʦʙʣʠʢ. ʆʙʨʘʟʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ ɹʫʥʠʥ ɻ.ɻ. ʩʚʷʟʳʚʘʝʪ ʩ ʘʢʪʠʚʠʟʘ-

ʮʠʝʡ ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴ, ʢʦʥʪʨʦ-

ʣʠʨʫʝʤʘʷ ʜʚʫʤʷ ʢʦʣʴʮʝʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʦʩʤʦʩʥʠʤʢʘ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ 

ʥʘʰʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ [17] ʦ ʥʘʣʠʯʠʠ ʘʢʪʠʚʥʦʡ ʛʣʫʙʠʥʥʦʡ ʩʪʨʫʢʪʫʨʳ (ʉʫʣʘʢʩʢʦʛʦ ʰʪʦʢʘ), ʚ ʢʫ-

ʧʦʣʝ ʢʦʪʦʨʦʛʦ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʚʨʝʟʘʶʪʩʷ ʜʦʣʠʥʳ ɸʚʘʨʩʢʦʝ ʠ ɸʥʜʠʡʩʢʦʝ ʂʦʡʩʫ ʠ 

ʨʝʢʘ ʉʫʣʘʢ, ʦʪʜʝʣʷʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ɻʠʤʨʠʥʩʢʠʡ ʠ ʉʘʣʘʪʘʫʩʢʠʡ ʭʨʝʙʪʳ. ʉʫʣʘʢʩʢʠʡ ʰʪʦʢ ʧʨʠ-

ʫʨʦʯʝʥ ʢ ʚʳʩʦʢʦʤʦʙʠʣʴʥʦʡ ʟʦʥʝ ʪʝʢʪʦʥʦʩʬʝʨʳ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʦʩʚʝʥʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ 

ʘʢʪʠʚʥʳʭ ʛʣʫʙʠʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʢʦʨʳ.  

ʉʦʩʪʘʚʣʝʥʥʘʷ ʥʘʤʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʬʦʥʜʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʭʝʤʘ ʜʠʟʲʶʥʢʪʠʚʥʦ-

ʧʣʠʢʘʪʠʚʥʦʡ ʪʝʢʪʦʥʠʢʠ (ʨʠʩ. 7), ʧʦʟʚʦʣʠʣʘ ʫʩʪʘʥʦʚʠʪʴ ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʩʝʛʤʝʥʪʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʢʦʪʦʨʘʷ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤʠ, ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʠ ʦʙʲʷʩʥʷʝʪ ʦʪʤʝʯʝʥʥʳʝ ʨʘʥʝʝ, ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦ-

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʦʩʥʦʚʫ ʩʭʝʤʳ 

ʧʦʣʦʞʝʥ ʬʨʘʛʤʝʥʪ ʠʟʜʘʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʛʦʨʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʩʢʦʡ ɸʉʉʈ 1:200 000, 

ʩʦʩʪʘʚʣʝʥʥʘʷ ɻʦʣʫʙʷʪʥʠʢʦʚʳʤ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʩʝʡʩʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʣʶʙʦʛʦ ʨʝʛʠʦʥʘ ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ 

ʬʫʥʜʘʤʝʥʪʝ ʠ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʠʛʨʘʶʪ ʦʜʥʫ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʦʣʝʡ, ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʢʦ-

ʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʚʥʫʪʨʠʟʝʤʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʪʝʢʘʶʱʠʝʩʷ ʚ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʤʩʷ ʛʨʘʚʠʪʘʮʠ-

ʦʥʥʦʤ ʧʦʣʝ ɿʝʤʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʨʦʪʘʮʠʦʥʥʦ-

ʧʫʣʴʩʘʮʠʦʥʥʳʡ ʨʝʞʠʤ ʠ ʪ.ʜ.).  

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʜʦʣʞʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ɺʦʩʪʦʯʥʦʤʫ ʂʘʚʢʘʟʫ ʷʚʠʣʠʩʴ ʩʦʩʪʘʚʣʝʥʥʳʝ 

ʥʘʤʠ ʜʚʝ ʩʭʝʤʳ: ʥʦʚʘʷ ʦʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʡ ʪʝʢʪʦʥʠʢʠ ʠ ʦʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ 
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ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʨʘʟ-

ʣʦʤʥʦ-ʙʣʦʢʦʚʦʡ ʪʝʢʪʦʥʠʢʠ, ʚ ʤʘʩʰʪʘʙʘʭ 1:500 000. 

 

 

ɿʦʥʳ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ: 1 ï ʬʨʘʛʤʝʥʪ ɸʛʨʘʭʘʥʦ-ʊʙʠʣʠʩʩʢʦ-ʃʝʚʘʥʪʠʡʩʢʦʡ ʣʝʚʦʩʜʚʠʛʦʚʦʡ 

ʟʦʥʳ I ʧʦʨʷʜʢʘ; 2 ï ʊʝʨʩʢʠʡ ʛʣʫʙʠʥʥʳʡ (ʉʨʝʜʠʥʥʳʡ, ʄʘʭʘʯʢʘʣʠʥʩʢʠʡ); 3 ï ʇʰʝʢʠʰ-ʊʳʨʥʳʘʫʟʩʢʘʷ ʰʦʚʥʘʷ ʟʦʥʘ; 4 ï ɻʫʙʜʝʥ-

ʩʢʠʡ; 5 ï ʀʩʢʘʥʜʝʨʦʥ-ʄʘʭʘʯʢʘʣʠʥʩʢʘʷ ʣʝʚʦʩʜʚʠʛʦʚʘʷ ʟʦʥʘ II  ʧʦʨʷʜʢʘ; 6 ï ʏʠʨʢʝʡ-ʕʢʠʙʫʣʘʢʩʢʠʡ; 7 ï ʂʘʢʘʶʨʪʦʚʩʢʠʡ; 8 ï ʇʠʨ-

ʘʫʟʩʢʠʡ; 9 ï ɿʫʨʘʤʘʢʝʥʪʩʢʠʡ; 10 ï ʬʨʘʛʤʝʥʪ ʏʝʨʥʦʛʦʨʩʢʦʛʦ ʨʘʟʣʦʤʘ; 11 ï ʧʨʦʜʦʣʞʝʥʠʝ ʏʝʨʥʦʛʦʨʩʢʦʛʦ ʨʘʟʣʦʤʘ (ʟʦʥʘ ʧʦʚʳ-

ʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚ ʚʠʜʝ ʣʠʥʝʘʤʝʥʪʘ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʦʪ ʧʦʩ. ʀʭʘ ʜʦ ʛ. ɹʫʡʥʘʢʩʢʘ ʠ ʜʘʣʝʝ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ, ʛʜʝ ʧʦʜ-

ʪʚʝʨʞʜʘʝʪʩʷ ʟʘʢʘʨʪʠʨʦʚʘʥʥʳʤ ʨʘʟʨʳʚʦʤ); 12 ï ʉʘʣʘʪʘʫʩʢʠʡ; 13 ï ɸʥʜʠʡʩʢʦ-ʉʫʣʘʢʩʢʠʡ; 14 ï ɻʠʤʨʠʥʩʢʠʡ; 15 ï ɸʭʘʪʣʳ-

ʂʫʤʪʦʨʢʘʣʠʥʩʢʠʡ; 16 ï ʅʘʨʘʪ-ʊʶʙʠʥʩʢʘʷ ʟʦʥʘ ʨʘʟʣʦʤʦʚ (ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ), 17 - ɸʢʩʘʡʩʢʠʡ. 

ʆʩʠ ʘʥʪʠʢʣʠʥʘʣʝʡ ʠ ʩʠʥʢʣʠʥʘʣʝʡ: ʘ ï ʕʢʠʙʫʣʘʢʩʢʘʷ; ʙ ï ʂʠʟʠʣ-ɹʫʣʘʢʩʢʘʷ; ʚ ï ʊʝʧʩʝʣʠ-ʪʘʫʩʢʘʷ; ʛ ï ʐʘʤʭʘʣ-

ɹʫʣʘʢʩʢʘʷ; ʜ, ʟ ï ʄʠʘʪʣʠʥʩʢʠʝ. 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ: I ï ʉʫʣʘʢʩʢʠʡ ʚʳʩʪʫʧ; II  ï ʂʘʧʯʫʛʘʡʩʢʠʡ ʛʨʘʙʝʥʴ; III  ï ʕʣʴʜʘʤʦ-ʂʫʢʫʨʪʘʫʩʢʠʡ ʚʳʩʪʫʧ 

(ʊʘʣʛʠʥʩʢʠʡ). 

ʈʠʩ. 7. ʉʭʝʤʘ ʜʠʟʲʶʥʢʪʠʚʥʦ-ʧʣʠʢʘʪʠʚʥʦʡ ʪʝʢʪʦʥʠʢʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʚʳʩʪʫʧʘ 

 

ʈʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʬʫʥʜʘʤʝʥʪʝ ʠ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʨʝʛʠʦʥʘ, ʧʦ ʜʘʥʥʳʤ ʩʝʡ-

ʩʤʦʨʘʟʚʝʜʢʠ, ʥʘʩʪʦʣʴʢʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʘ ʠʟʫʯʝʥʳ ʟʘ ʨʝʜʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ ʪʘʢ ʩʣʘʙʦ, ʯʪʦ ʟʘ-

ʜʘʯʘ ʧʨʠʚʝʜʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʡ ʪʝʢʪʦʥʠʢʝ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʠʥ-

ʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ.  

ʈʘʟʣʦʤʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʣʠʪʦʩʬʝʨʝ ï ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ ʩ ʘʨʭʝʷ (ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʪʚʝʨʜʦʡ ʢʦʨʳ) ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ɼʣʠʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʝʨʭʥʝʡ 

ʭʨʫʧʢʦʡ ʯʘʩʪʠ ʣʠʪʦʩʬʝʨʳ ʧʨʠʚʦʜʠʪ ʢ ʝʝ ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʣʦʤʦʦʙʨʘʟʦʚʘʥʠʶ. ʉʦʯʝʪʘʥʠʝ ʨʘʟʥʦ-

ʨʘʥʛʦʚʳʭ ʨʘʟʨʳʚʦʚ ʦʙʨʘʟʫʝʪ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʣʠʪʦʩʬʝʨʳ ʠ ʝʝ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʟʦʥʳ, 

ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʵʚʦʣʶʮʠʦʥʥʦ ʦʪ ʤʝʣʢʠʭ ʢ ʢʨʫʧʥʳʤ. ɸʥʘʣʠʟ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʘʨʪ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʰʠʨʦʢʦʤ 

ʨʘʟʚʠʪʠʷ ʨʘʟʥʦʨʘʥʛʦʚʳʭ ʨʘʟʨʳʚʦʚ ʠ ʨʘʟʣʦʤʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʤ ʫʯʘʩʪʢʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʠʟʘʮʠʷ, ʢʘʢ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʛʫʩʪʦʪʫ ʩʝʪʢʠ 

ʨʘʟʣʦʤʦʚ. ɸ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʨʘʟʣʦʤʘʤʠ, ʥʝʩʫʪ ʩʘʤʫʶ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦʙ ʠʭ ʘʢʪʠʚʠʟʘʮʠʠ. ɸʢʪʠʚʠʟʘʮʠʷ ʨʘʟʣʦʤʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʣʠʪʦʩʬʝʨʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʠʞʝʥʠʷʤʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʠʭ ʙʣʦʢʦʚ, ʟʘʚʠʩʷʱʠʤʠ ʦʪ ʪʨʝʭ 

ʛʣʘʚʥʳʭ ʠʟ ʤʥʦʛʠʭ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

ʘ) ʧʦʜʣʠʪʦʩʬʝʨʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ ʠ ʘʩʪʝʥʦʩʬʝʨʝ; ʙ) ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʝʞ-

ʙʣʦʢʦʚʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ; ʚ) ʵʥʝʨʛʠʠ ʪʨʠʛʛʝʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʟʙʫʞʜʝ-

ʥʠʶ ʤʝʪʘʩʪʘʙʠʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʡ ʩʨʝʜʳ ʣʠʪʦʩʬʝʨʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʩʣʫʯʘʷʭ 

(ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʟʤʫʱʝʥʠʷ, ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʚʦʣʥʳ, ʣʫʥʥʦ-ʩʦʣʥʝʯʥʳʝ ʚʣʠʷʥʠʷ ʠ ʧʨʦʯʠʝ ʢʦʩ-

ʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ). ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʦʙʝʠʭ ʩʭʝʤ ʫʯʪʝʥʳ: ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʪʝʢʪʦ-



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ɻɽʆʃʆɻʆ-ʊɽʂʊʆʅʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ, ɻɽʆɼʀʅɸʄʀʏɽʉʂɸʗ ʇʆɿʀʎʀʗ ʀ ʉʆɺʈɽʄɽʅʅɸʗ ʉɽʁʉʄʀʏʅʆʉʊʔ é 
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ʥʠʯʝʩʢʠʝ, ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ ʀ.ʆ. ɹʨʦʜʘ, ʃ.ɸ. ɺʘʨʜʘʥʷʥʮʘ, ɺ.ʇ. ʈʝʥʛʘʨʪʝʥʘ, ʅ.ʅ. ʈʦʩʪʦʚʮʝʚʘ, 

ʖ.ɻ. ʃʝʦʥʦʚʘ ʠ ʜʨʫʛʠʭ, ʘ ʪʘʢʞʝ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ ɸ.ʀ. ʃʝʪʘʚʠʥʘ, ɺ.ʃ. ɻʘʣʠʥʘ, ɼ.ɻ. ʐʘʨʘʬʫʪ-

ʜʠʥʦʚʘ, ɻ.ɼ. ɹʫʪʦʨʠʥʘ, ɻ.ɻ. ɻʘʩʘʥʛʫʩʝʡʥʦʚʘ, ɼ.ɸ. ʄʠʨʟʦʝʚʘ, ɺ.ʄ. ʇʠʨʙʫʜʘʛʦʚʘ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ, ʜʝ-

ʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʥʘʢʦʧʣʝʥʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

çɼʘʛʥʝʬʪʴè, ɼʘʛʥʝʬʪʝʛʘʟ, çɼʘʛʝʩʪʘʥʛʝʦʣʦʛʠʷè, ʀɻ ɼʅʎ ʈɸʅ ʠ ʜʨ.  

ɺ ʨʘʟʥʦʝ ʚʨʝʤʷ ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʭʝʤʳ 

ʨʝʛʠʦʥʘ, ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ, ʦʪʨʘʞʘʶʱʠʝ ʦʪʜʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʪʝʢʪʦʥʠʢʠ 

ʠʣʠ ʫʟʢʦʩʧʝʮʠʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʨʦʤʳʩʣʦʚʦʡ ʛʝʦʣʦʛʠʠ [5,14,28,29 ʠ ʜʨ.]. ʅʦ ʝʜʠʥʦʡ ʢʘʨʪʠʥʳ 

ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʛʦ ʩʪʨʦʝʥʠʷ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘ-

ʧʝ ʝʛʦ ʠʟʫʯʝʥʥʦʩʪʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ, ʢʘʢ ʥʝʪ ʠ ʦʙʱʝʡ ʢʘʨʪʠʥʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʨʝʛʠʦʥʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʡ ʪʝʢʪʦʥʠʢʠ. ɺʠʜʠʤʦ, ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʝʜʦʩʪʘʪʦʢ ʛʝʦ-

ʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʣʫʙʠʥʥʦʤ ʩʪʨʦʝʥʠʠ ʠ ʩʪʨʦʝʥʠʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʥʝ ʧʦʟʚʦʣʠʣʠ ʘʚ-

ʪʦʨʘʤ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʨʝʛʠʦʥʘ ʧʨʝʜʣʦʞʠʪʴ ʟʘʢʦʥʯʝʥʥʳʝ ʝʛʦ ʤʦʜʝʣʠ. ʄʥʦʛʠʝ ʫʟʣʦʚʳʝ ʚʦʧʨʦʩʳ 

ʛʝʦʪʝʢʪʦʥʠʢʠ ʨʝʛʠʦʥʘ ʜʦ ʩʠʭ ʧʦʨ ʷʚʣʷʶʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤʠ. ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʚ ʨʘ-

ʙʦʪʝ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʩʦʙʨʘʪʴ ʨʘʟʨʦʟʥʝʥʥʫʶ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʝʜʠʥʫʶ 

ʩʭʝʤʫ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʡ ʪʝʢʪʦʥʠʢʠ ʠ ʦʙʦʙʱʝʥʥʫʶ ʩʭʝʤʫ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʨʝ-

ʛʠʦʥʘ. ʅʘʤ ʧʨʠʰʣʦʩʴ ʩʪʘʪʴ ʥʘ ʧʫʪʴ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʭʝʤ (ʫʯʠʪʳʚʘʶʱʠʭ ʚʦ ʤʥʦʛʦʤ ʠʜʝʠ ʥʘʰʠʭ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ), ʩʭʝʤ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʳʭ ʠ ʧʨʦʩʪʳʭ, ʘ ʢʨʦʤʝ ʪʦʛʦ - ʧʨʠ-

ʩʧʦʩʦʙʣʝʥʥʳʭ ʜʣʷ ʮʝʣʝʡ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʤʢʘʭ ʫʪʚʝʨʞʜʝʥʥʦʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʪʝʤʳ ʀʥʩʪʠʪʫʪʘ. 

ɹʣʦʢʦʚʘʷ ʜʝʣʠʤʦʩʪʴ ʣʠʪʦʩʬʝʨʳ ʩʦʛʣʘʩʥʦ ʉ.ʀ. ʐʝʨʤʘʥʫ [30] ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʜʚʫʭ ʤʘʩ-

ʰʪʘʙʥʦ-ʚʨʝʤʝʥʥʳʭ ʫʨʦʚʥʷʭ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʣʠʪʦʩʬʝʨʝ ʬʦʨʤʠʨʫʶʪʩʷ ʢʨʫʧʥʳʝ ʙʣʦʢʠ ʧʝʨʚʦʛʦ 

ʠ, ʚʦʟʤʦʞʥʦ, ʚʪʦʨʦʛʦ ʨʘʥʛʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʝʨʚʳʡ ʤʘʩʰʪʘʙʥʦ-ʚʨʝʤʝʥʥʦʡ ʫʨʦʚʝʥʴ ʢʨʫʧʥʳʭ 

ʙʣʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʣʠʪʦʩʬʝʨʳ (ʨʠʩ. 8).  

 

1 - ʛʨʘʥʠʮʳ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʟʦʥʳ ʧʝʨʚʦʛʦ ʤʘʩʰʪʘʙʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʫʨʦʚʥʷ. 

2 - ʛʨʘʥʠʮʳ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʟʦʥʳ ʚʪʦʨʦʛʦ ʤʘʩʰʪʘʙʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʫʨʦʚʥʷ. 

ʈʠʩ. 8. ɹʣʦʢʦʚʘʷ ʜʝʣʠʤʦʩʪʴ ʣʠʪʦʩʬʝʨʳ ʥʘ ʜʚʫʭ ʤʘʩʰʪʘʙʥʦ-ʚʨʝʤʝʥʥʳʭ ʫʨʦʚʥʷʭ [ʧʦ 30, ʩ ʜʦʧʦʣ-

ʥʝʥʠʷʤʠ] 

ʈʘʟʣʦʤʳ ʧʝʨʚʦʛʦ ʤʘʩʰʪʘʙʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʫʨʦʚʥʷ ʠʛʨʘʶʪ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʢʦʥʪʨʦʣʠʨʦʚʘ-

ʥʠʠ ʢʨʫʧʥʝʡʰʠʭ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʤʠʨʘ. ʈʘʟʣʦʤʳ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʦʙʨʘʟʫʶʪ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʠ ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʚ ʣʠʪʦʩʬʝʨʝ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʫʶ ʩʪʨʫʢʪʫʨʫ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʟʫʯʝʥʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʭʝʤʳ ʟʘʢʣʶ-

ʯʘʣʠʩʴ ʚ ʦʙʲʝʜʠʥʝʥʠʠ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʣʠʪʦʩʬʝʨʳ ʠ ʝʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʟʦʥ (ʨʘʟ-

ʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ) ʥʘ ʜʚʫʭ ʤʘʩʰʪʘʙʥʦ-ʚʨʝʤʝʥʥʳʭ ʫʨʦʚʥʷʭ ʩ ʫʯʝʪʦʤ ʠʭ ʚʦʟʨʘʩʪʘ ʠ ʩʪʨʫʢʪʫʨ-

ʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ (ʨʠʩ. 9).  

ɺʳʜʝʣʝʥʥʳʝ ʥʘ ʩʭʝʤʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʩ ʪʨʘʩʩʠʨʫʶʱʠʤʠ ʛʣʘʚʥʳʤʠ ʩʫʙʢʘʚʢʘʟ-

ʩʢʠʤʠ ʛʣʫʙʠʥʥʳʤʠ ʨʘʟʣʦʤʘʤʠ, ʩʝʢʫʱʠʤʠʩʷ ʚʢʨʝʩʪ ʠʭ ʧʨʦʩʪʠʨʘʥʠʷ, ʧʦʧʝʨʝʯʥʳʤʠ ʨʘʟʣʦʤʘʤʠ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʬʦʨʤʠʨʫʶʱʠʤʠ ʩʦʚʨʝʤʝʥʥʳʡ ʩʫʙʢʘʚʢʘʟʩʢʠʡ ʦʙʣʠʢ ʩʪʨʫʢ-

ʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʝʝ ʚʳʩʦʢʫʶ ʩʦʚʨʝʤʝʥʥʫʶ ʩʝʡʩʤʠʯʥʦʩʪʴ. 

ʅʦʚʘʷ ʦʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʦʪʨʘʞʘʝʪ ʧʦʯʪʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʢʨʫʧʥʳʝ ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʥʘʨʫ-

ʰʝʥʠʷ ʠ ʙʣʦʢʠ ʬʫʥʜʘʤʝʥʪʘ ʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʝʛʦ ʠʟʫʯʝʥʥʦʩʪʠ ʠ ʩʣʫʞʠʪ ʥʝʦʙʭʦʜʠʤʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩ-

ʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʣʦʢʦʚ, ʣʦʢʘʣʠʟʘʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʥʘʧʨʷʞʝʥʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʚʠʞʝʥʠʡ ʧʦ 
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ʛʨʘʥʠʮʘʤ ʙʣʦʢʦʚ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʦʯʘʛʦʚ, ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ 

ʠʭ ʦʯʝʨʝʜʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʠ ʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʠʩ-

ʢʘ ʚ ʵʪʦʤ ʛʫʩʪʦʥʘʩʝʣʝʥʥʦʤ ʠ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʦʤ ʨʝʛʠʦʥʝ ʩʪʨʘʥʳ.  

 

 

1 - ʛʨʘʥʠʮʳ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʟʦʥʳ ʧʝʨʚʦʛʦ ʤʘʩʰʪʘʙʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʫʨʦʚʥʷ ï 

ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ (ʘ ï ʜʦʩʪʦʚʝʨʥʳʝ,  ʙ ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ).  2 - ʛʨʘʥʠʮʳ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʠ ʜʝ-

ʩʪʨʫʢʪʠʚʥʳʝ ʟʦʥʳ ʚʪʦʨʦʛʦ ʤʘʩʰʪʘʙʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʫʨʦʚʥʷ ï ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ (ʘ ï ʜʦʩʪʦʚʝʨʥʳʝ,  ʙ ï ʧʨʝʜʧʦʣʘʛʘ-

ʝʤʳʝ). 3 - ɸʛʨʘʭʘʥʦ-ʊʙʠʣʠʩʩʢʦ-ʃʝʚʘʥʪʠʡʩʢʘʷ ʣʝʚʦʩʜʚʠʛʦʚʘʷ ʟʦʥʘ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. 4 ï ʛʨʘʥʠʮʘ ʨʝʩʧʫʙʣʠʢʠ.  5 ï 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʙʣʦʢʦʚ. 

ʈʠʩ. 9. ʉʭʝʤʘ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʛʦ ʩʪʨʦʝʥʠʷ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ.  

ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ ɺʦʩʪʦʯʥʦʛʦ 

ʂʘʚʢʘʟʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʡ ʪʝʢʪʦʥʠʢʠ ʚ ʤʘʩʰʪʘʙʝ 1:500 000. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠ-

ʧʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʦʙʲʝʜʠʥʝʥʠʠ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦ 

ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʩʪʨʫʢʪʫʨʥʦ-

ʠʩʪʦʨʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʆʙʦʙʱʝʥʥʘʷ 

ʩʭʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʡ ʪʝʢʪʦʥʠʢʠ (ʨʠʩ. 10) 

ʤʘʩʰʪʘʙʘ 1:500 000, ʥʘ ʢʦʪʦʨʦʤ ʦʪʨʘʞʝʥʳ ʧʦʯʪʠ ʚʩʝ ʦʩʥʦʚʥʳʝ ʠʟʚʝʩʪʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢ-

ʪʫʨʳ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʦʜʝʣʠ ʪʝʢʪʦʥʠʯʝ-



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 
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ʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʝʛʦ ʠʟʫʯʝʥʥʦ-

ʩʪʠ.  

 
I ï ʂʨʫʧʥʝʡʰʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ. II  ï ʂʨʫʧʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ: IIa - ʧʦʣʦʞʠʪʝʣʴʥʳʝ,  IIʙ 

- ʦʪʨʠʮʘʪʝʣʴʥʳʝ. III  - ʉʨʝʜʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ: IIIʘ - ʧʦʣʦʞʠʪʝʣʴʥʳʝ, IIIʙ - ʦʪʨʠʮʘʪʝʣʴʥʳʝ.  

IV ï ʈʝʛʠʦʥʘʣʴʥʳʝ ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ: IVʘ ï ʜʦʩʪʦʚʝʨʥʳʝ, IVʙ ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ.  

ɸ ï ʠʟʦʛʠʧʩʳ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ. ɹ ï ʛʨʘʥʠʮʘ ʨʝʩʧʫʙʣʠʢʠ.  

1 ï ɼʘʛʝʩʪʘʥʩʢʠʡ ʚʳʩʪʫʧ: 1ʘ ï ʉʫʣʘʢʩʢʠʡ ʚʳʩʪʫʧ;  1ʙ ï ʕʣʴʜʘʤʘ-ʀʨʛʘʨʪʙʘʰʩʢʠʡ ʚʳʩʪʫʧ;  1ʚ ï ʊʘʣʛʠʥʩʢʦʝ 

ʧʦʜʥʷʪʠʝ;  1ʛ ï ʅʘʨʘʪʪʶʙʠʥʩʢʘʷ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʘʷ ʟʦʥʘ; 1ʜ ï ʟʦʥʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʧʨʝʩʩʠʡ.  

2 ï ɸʢʪʘʰ-ɸʢʩʘʡʩʢʘʷ ʜʝʧʨʝʩʩʠʷ. 3 ï ʂʘʨʘʥʘʡʩʢʘʷ ʜʝʧʨʝʩʩʠʷ.  

4 ï ʖʞʥʦ-ɼʘʛʝʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʣʠʥʝʡʥʳʭ ʩʢʣʘʜʦʢ: ɸʥʪʠʢʣʠʥʘʣʴʥʳʝ ʟʦʥʳ: 4ʘ ï ɿʘʧʘʜʥʘʷ, 4ʙ ï ɺʦʩʪʦʯ-

ʥʘʷ. ʉʠʥʢʣʠʥʘʣʴʥʳʝ ʟʦʥʳ: 4ʚ ï ʋʪʝʤʠʰ-ʂʘʨʯʘʛʩʢʘʷ (ɸʣʭʘʜʞʠʢʝʥʪʩʢʘʷ ʜʝʧʨʝʩʩʠʷ), 4ʛ ï ʂʘʨʘʥʘʡ-ɹʠʣʴʛʘʜʠʥʩʢʘʷ 

(ɹʠʣʴʛʘʜʠʥʩʢʘʷ).  

5 ï ɼʝʨʙʝʥʪʩʢʘʷ ʩʪʫʧʝʥʴ:  5ʘ ï ɼʝʨʙʝʥʪʩʢʘʷ ʜʝʧʨʝʩʩʠʷ, 5ʙ ï ʄʦʨʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴʥʘʷ ʟʦʥʘ.  

6 ï ʊʝʨʩʢʦ-ʂʘʩʧʠʡʩʢʠʡ ʧʝʨʝʜʦʚʦʡ ʧʨʦʛʠʙ: 6ʘ ï ʉʫʣʘʢʩʢʘʷ ʚʧʘʜʠʥʘ (ʦʩʝʚʘʷ ʟʦʥʘ ʧʨʦʛʠʙʘ), 6ʙ ï ɸʛʨʘʭʘʥ-

ʩʢʘʷ ʤʦʥʦʢʣʠʥʘʣʴ (ʧʣʘʪʬʦʨʤʝʥʥʳʡ ʩʢʣʦʥ ʧʨʦʛʠʙʘ).  

7 ï ʇʨʠʢʫʤʩʢʘʷ ʦʙʣʘʩʪʴ ʧʦʜʥʷʪʠʡ (ʩʝʚʝʨʥʳʡ ʙʦʨʪ ʧʝʨʝʜʦʚʦʛʦ ʧʨʦʛʠʙʘ), (1+2+3+4) - ʶʞʥʳʡ ʙʦʨʪ ʧʝʨʝʜʦ-

ʚʦʛʦ ʧʨʦʛʠʙʘ. 

8 ï ɼʘʛʝʩʪʘʥʩʢʠʡ ʩʝʛʤʝʥʪ ʤʝʛʘʥʪʠʢʣʠʥʦʨʠʷ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ (ɻʦʨʥʳʡ ɼʘʛʝʩʪʘʥ). 

ʈʠʩ. 10. ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɼʘʛʝʩʪʘʥʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʨʘʟʣʦʤʥʦ-

ʙʣʦʢʦʚʦʡ ʪʝʢʪʦʥʠʢʠ 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʦʙʨʘʟʠʝ ʚʟʛʣʷʜʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝ-

ʥʠʝ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʚʩʝ ʩʭʦʜʷʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ɼʘʛʝʩʪʘʥʘ 

ʯʸʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ: ɼʘʛʝʩʪʘʥʩʢʠʡ ʩʝʛʤʝʥʪ ʤʝʛʘʥʪʠʢʣʠʥʦ-

ʨʠʷ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ (ɻʦʨʥʳʡ ɼʘʛʝʩʪʘʥ); ɼʘʛʝʩʪʘʥʩʢʠʡ ʚʳʩʪʫʧ, ʚʢʣʶʯʘʶʱʠʡ ʉʫʣʘʢʩʢʠʡ, 
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ʕʣʴʜʘʤʘ-ʀʨʛʘʨʪʙʘʰʩʢʠʡ ʠ ʊʘʣʛʠʥʩʢʠʡ ʚʳʩʪʫʧʳ; ʅʘʨʘʪʪʶʙʠʥʩʢʘʷ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʘʷ ʟʦʥʘ; 

ʟʦʥʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʧʨʝʩʩʠʡ, ʚʢʣʶʯʘʶʱʘʷ ɹʫʡʥʘʢʩʢʫʶ ʠ ʂʘʪʳʥʪʘʫʩʢʫʶ, ʧʝʨʝʭʦʜʷʱʫʶ ʚ ʂʘʨʘ-

ʥʘʡʩʢʫʶ ʜʝʧʨʝʩʩʠʠ; ɸʢʪʘʰ-ɸʢʩʘʡʩʢʘʷ ʜʝʧʨʝʩʩʠʷ; ʖʞʥʦ-ɼʘʛʝʩʪʘʥʩʢʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʪʫʧʝʥʴ, 

ʚʢʣʶʯʘʶʱʘʷ ɿʘʧʘʜʥʫʶ, ɺʦʩʪʦʯʥʫʶ ʠ ʇʨʠʤʦʨʩʢʫʶ (ʄʦʨʩʢʫʶ) ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʟʦʥʳ; ɼʝʨ-

ʙʝʥʪʩʢʘʷ ʩʪʫʧʝʥʴ ʩ ʦʜʥʦʠʤʝʥʥʦʡ ʜʝʧʨʝʩʩʠʝʡ. ʖʞʥʦ-ɼʘʛʝʩʪʘʥʩʢʘʷ ʩʪʫʧʝʥʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʵʣʝʤʝʥʪ, ʦʩʣʦʞʥʷʶʱʠʡ ʶʛʦ-ʟʘʧʘʜʥʳʡ ʙʦʨʪ ʊʝʨʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʧʝʨʝʜʦʚʦʛʦ 

ʧʨʦʛʠʙʘ, ʙʳʣʘ ʚʳʜʝʣʝʥʘ ɺ.ʇ. ʈʝʥʛʘʨʪʝʥʦʤ ʠ ɺ.ɼ. ɻʦʣʫʙʷʪʥʠʢʦʚʳʤ ʚ 1930 ʛʦʜʫ. ʉʚʷʟʫʶʱʠʤ 

ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʖʞʥʦ-ɼʘʛʝʩʪʘʥʩʢʦʡ ʩʪʫʧʝʥʠ ʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʚʳʩʪʫʧʘ ʷʚʣʷʝʪʩʷ ʂʘʨʘ-

ʥʘʡʩʢʘʷ ʜʝʧʨʝʩʩʠʷ. ʖʞʥʘʷ ʛʨʘʥʠʮʘ ɺʦʩʪʦʯʥʦʡ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʟʦʥʳ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʉʘʤʫʨ-

ʩʢʦʤʫ ʛʣʫʙʠʥʥʦʤʫ ʨʘʟʣʦʤʫ, ʘ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (ʍʘʠʥ ɺ.ɽ., 1958, ɻʘʣʠʥ ɺ.ʃ., 1965 ʠ 

ʜʨ.) ʧʨʦʜʦʣʞʘʶʪ ʝʸ ʚ ʧʨʝʜʝʣʳ ʂʫʩʘʨʦ-ɼʠʚʠʯʠʥʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɸʥʪʠʢʣʠ-

ʥʘʣʴʥʳʝ ʟʦʥʳ ʦʛʨʘʥʠʯʝʥʳ ʩʠʩʪʝʤʦʡ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʧʨʦʛʠʙʦʚ: ʋʪʝʤʠʰ-ʂʘʨʯʘʛʩʢʠʡ (ɸʣʭʘʜʞʠ-

ʢʝʥʪʩʢʘʷ ʜʝʧʨʝʩʩʠʷ), ʂʘʨʘʥʘʡ-ɹʠʣʴʛʘʜʠʥʩʢʠʡ ʠ ɼʝʨʙʝʥʪʩʢʠʡ. ʄʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʪʨʦʝʥʠʠ ɺʦʩʪʦʯʥʦʡ ʟʦʥʳ, ʩʤʷʪʳ ʚ ʩʢʣʘʜʢʠ, ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳ ʚ ʩʫʙʢʘʚʢʘʟ-

ʩʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʧʦʯʪʠ ʧʘʨʘʣʣʝʣʴʥʳ ʙʝʨʝʛʫ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. 

 

ɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ  

ɺ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ɺʦʩʪʦʯʥʳʡ ʂʘʚʢʘʟ ʧʨʠʥʘʜʣʝʞʠʪ ʀʨʘʥ-ʂʘʚʢʘʟ-

ɸʥʘʪʦʣʠʡʩʢʦʤʫ ʨʝʛʠʦʥʫ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦ-ɻʠʤʘʣʘʡʩʢʦʛʦ ʧʦʷʩʘ, ʢʦʪʦʨʦʤʫ ʩʚʦʡʩʪʚʝʥʥʳ ʦʯʝʥʴ 

ʢʨʫʧʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʍʦʪʷ ʠʩʩʣʝʜʫʝʤʳʡ ʨʝʛʠʦʥ ʚ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʩʯʠʪʘ-

ʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤ [2, 3, 5, 6, 11, 12, 13, 14, 20, 21, 22, 26, 27, 28, 32 ʠ ʜʨ.], ʧʨʦʚʝʜʝʥʥʳʡ 

ʘʥʘʣʠʟ ʬʦʥʜʦʚʦʛʦ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʩ ʮʝʣʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʠʩʪʦʨʠʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʚʟʛʣʷ-

ʜʘ ʥʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʨʝʛʠʦʥʝ. ʂʘʞʜʳʡ ʘʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʩʚʦʝ ʚʠʜʝʥʠʝ ʛʝʦʜʠʥʘ-

ʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ (ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʢʦʥʮʝʧʮʠʶ) ʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʚʝʨʢʠ ʩ ʧʦʤʦʱʴʶ "ʧʨʠʨʦʜʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ" ʫʤʦ-

ʟʘʢʣʶʯʝʥʠʡ ʘʚʪʦʨʦʚ. ʅʘʢʦʧʣʝʥʥʳʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʫʶ 

ʵʧʦʭʫ ʧʨʦʷʚʣʷʶʪʩʷ ʧʦʯʪʠ ʚʩʝ ʪʠʧʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʙʦ-

ʣʝʝ ʨʘʥʥʠʤ ʵʧʦʭʘʤ ʠʩʪʦʨʠʠ ɿʝʤʣʠ. ʇʦ ʩʚʦʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʥʠ ʥʝ ʫʩʪʫʧʘʶʪ ʧʦʩʣʝʜʥʠʤ, ʘ ʨʦʣʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʥʝ ʤʝʥʝʝ ʩʫʱʝʩʪʚʝʥʥʘ, ʯʝʤ ʨʦʣʴ ʚʝʨʪʠʢʘʣʴʥʳʭ.  

ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ ʠ ʬʦʥʜʦʚʦʛʦ ʤʘʪʝʨʠʘ-

ʣʦʚ ʚʳʷʚʣʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʪʝʢʪʦʥʠʢʝ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʢʝ ʨʝʛʠʦʥʘ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʠ ʧʝʨʝʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ, ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ, ʛʝʦʪʝʨʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʤʘʪʝʨʠʘʣʳ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʦʩʥʠʤʢʦʚ, ʜʘʥʥʳʝ ʦ ʩʝʡʩʤʠʯʥʦ-

ʩʪʠ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʨʘʟʨʝʟʳ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʢʘʡʥʦʟʦʡʩʢʦʡ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʚʳʜʝʣʷʝʪʩʷ ʢʨʫʧʥʘʷ ʇʨʝʜʘʢʯʘ-

ʛʳʣʴʩʢʘʷ (ʂʦʙʨʠʩʪʘʥʩʢʘʷ) ʬʘʟʘ ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʚʠʪʠʝʤ ʝʝ ʚ ʧʣʠʦʮʝʥ-

ʘʥʪʨʦʧʦʛʝʥʝ ʥʘ ʬʦʥʝ ʫʛʣʫʙʣʝʥʠʷ ʊʝʨʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʠ ʫʩʣʦʞʥʝʥʠʝʤ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʨʦʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʘʶʱʝʡ ʨʘʟʨʳʚʥʦʡ ʪʝʢʪʦʥʠʢʦʡ. ɺʦ-

ʩʪʦʯʥʳʡ ʂʘʚʢʘʟ ʦʪʣʠʯʘʝʪʩʷ ʨʝʟʢʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʥʦʚʝʡʰʠʭ ʜʚʠʞʝʥʠʡ. 

ɹʦʣʴʰʘʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴ ʜʚʠʞʝʥʠʡ ʠ ʧʦʚʳʰʝʥʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʝʛʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʘʣʴʧʠʡʩʢʦʛʦ ʮʠʢʣʘ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʪʘʥʛʝʥʮʠʘʣʴʥʦʛʦ, ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʩʞʘʪʠʷ, ʠʤʝʚʰʝʛʦ ʤʝʩʪʦ ʚ ʧʨʝʜʘʢʯʘʛʳʣʴʩʢʫʶ ʬʘʟʫ 

ʩʢʣʘʜʯʘʪʦʩʪʠ, ʧʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ ʫʩʣʦʞʥʝʥʠʝ ʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ. ʅʘʜʚʠʛʘʥʠʝ 

ʩʢʣʘʜʯʘʪʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦ ʨʘʟʣʦʤʘʤ ʛʣʫʙʦʢʦʛʦ ʟʘʣʦʞʝʥʠʷ ʩ ʶʞʥʳʤ ʧʘʜʝ-

ʥʠʝʤ ʩʤʝʩʠʪʝʣʝʡ, ʥʝ ʚʳʭʦʜʷʱʠʭ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʝ ʫʯʘʩʪʢʠ ʢ ʩʝʚʝʨʫ, ʚ ʩʪʦʨʦʥʫ ʊʝʨʩʢʦ-

ʂʘʩʧʠʡʩʢʦʛʦ ʧʨʦʛʠʙʘ (ʨʠʩ. 11).  

 

 



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ɻɽʆʃʆɻʆ-ʊɽʂʊʆʅʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ, ɻɽʆɼʀʅɸʄʀʏɽʉʂɸʗ ʇʆɿʀʎʀʗ ʀ ʉʆɺʈɽʄɽʅʅɸʗ ʉɽʁʉʄʀʏʅʆʉʊʔ é 

23 

 

1 ï ʢʚʘʨʪʝʨ-ʩʨʝʜʥʠʡ ʤʠʦʮʝʥ;  2 ï ʦʣʠʛʦʮʝʥ-ʥʠʞʥʠʡ ʤʠʦʮʝʥ, ʤʘʡʢʦʧ;  3 ï ʧʘʣʝʦʮʝʥ-ʵʦʮʝʥ;  4 ï ʤʝʣ;  5 ï 

ʶʨʘ;  6 ï ʧʝʨʤʦ-ʪʨʠʘʩ;  7 ï ʧʨʦʪʝʨʦʟʦʡ-ʢʘʨʙʦʥ;  8 ï ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ. 

ʈʠʩ. 11. ʄʦʜʝʣʴ ʩʦʯʣʝʥʝʥʠʷ ʊʝʨʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʧʝʨʝʜʦʚʦʛʦ ʧʨʦʛʠʙʘ ʠ ʩʢʣʘʜʯʘʪʦʛʦ ʩʦʦʨʫʞʝʥʠʷ 

ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ [18, ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ]. 

ʅʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ɺʦʩʪʦʯʥʦʤʫ ʂʘʚʢʘʟʫ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʥʝ-

ʦʤʦʙʠʣʠʩʪʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʦʙʲʷʩʥʷʶʱʠʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʢʣʘʜʯʘʪʳʭ ʜʝʬʦʨʤʘʮʠʡ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʤʠ ʩʞʘʪʠʷʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʙʣʠʞʝʥʠʷ ɸʨʘ-

ʚʠʡʩʢʦʡ ʠ ɽʚʨʦʘʟʠʘʪʩʢʦʡ ʧʣʠʪ (ʉʢʠʬʩʢʦʡ ʠ ʊʫʨʘʥʩʢʦʡ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʤʫ ʩʞʘʪʠʶ ʠ ʨʘʟʚʠʪʠʶ ʩʪʨʫʢʪʫʨ ʩʢʘʣʳʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʩʦʦʨʫʞʝʥʠʷ ɺʦʩʪʦʯʥʦʛʦ 

ʂʘʚʢʘʟʘ, ʠ ʝʩʪʝʩʪʚʝʥʥʦ, ʢ ʚʩʧʣʝʩʢʫ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ. ʋʩʠʣʝʥʠʝ ʪʝʤʧʘ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʥʷʪʠʡ ʧʨʝʜʛʦʨʠʡ ʚ ʩʨʝʜʥʝʤ - ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ ʬʠʢʩʠʨʫʝʪʩʷ ʠʟʤʝʥʝ-

ʥʠʝʤ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʤʦʨʩʢʠʭ ʚʝʨʭʥʝʭʘʟʘʨʩʢʠʭ ʪʝʨʨʘʩ, ʠʩʧʳʪʘʚʰʠʭ ʘʢʪʠʚʥʦʝ ʚʦʟʜʳʤʘʥʠʝ, 

ʨʝʟʢʠʝ ʥʘʢʣʦʥʳ ʥʠʞʥʝ-ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʪʝʨʨʘʩ ʚ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʉʫʣʘʢ ʥʘ ɹʘʚʪʫʛʘʡʩʢʦʡ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʵʪʘʧʘ ʭʘʨʘʢʪʝʨʝʥ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʩʪʨʫʢʪʫʨ ʚ ʧʨʝʜʝʣʘʭ ʶʞʥʦʛʦ ʢʨʘʷ 

ʊʝʨʩʢʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ (ʍʘʜʫʤʩʢʠʡ ʢʫʧʦʣ, ʕʣʴʜʘʤʦ-ʂʫʢʫʨʪʪʘʫʩʢʘʷ ʩʢʣʘʜʢʘ, 

ʂʘʨʘʙʫʜʘʭʢʝʥʪ-ʉʝʣʣʠʥʩʢʦʝ ʧʦʜʥʷʪʠʝ, ɿʘʧʘʜʥʘʷ ʠ ɺʦʩʪʦʯʥʘʷ ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʟʦʥʳ). ʈʦʩʪ 

ʩʪʨʫʢʪʫʨ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʩʤʝʱʝʥʠʷ ʧʦ ʨʘʜʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʢ ɼʘʛʝʩʪʘʥʩʢʦʤʫ ʚʳʩʪʫʧʫ 

ʨʘʟʨʳʚʘʤ, ʩʦʚʧʘʜʘʶʱʠʤ ʩ ʜʦʣʠʥʘʤʠ ʨʝʢ ʉʫʣʘʢ, ʐʫʨʘ-ʦʟʝʥʴ, ʏʝʨʢʝʩ-ʦʟʝʥʴ, ʠʟʚʝʩʪʥʳ ʠ ʚ ʧʨʝ-

ʜʝʣʘʭ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʢ ʶʛʫ ʦʪ ʄʘʭʘʯʢʘʣʳ ʧʦ ʜʝʬʦʨʤʘʮʠʷʤ ʭʚʘʣʳʥʩʢʠʭ ʙʝʨʝʛʦʚʳʭ 

ʣʠʥʠʡ [23]. 

ʆʙ ʘʢʪʠʚʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʫʩʠʣʝʥʠʠ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʚʳʩʦʢʦ-

ʪʦʯʥʳʭ ʣʠʥʝʡʥʦ-ʫʛʣʦʚʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʚ 1991 ʛ. [9,10]. ʋʩʪʘʥʦʚ-

ʣʝʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʚ ʧʣʘʥʝ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʚʳʩʪʫ-

ʧʘ, ʘ ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʝʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʟʘ 24-

ʣʝʪʥʠʡ ʧʝʨʠʦʜ (1967-1991 ʛʛ.) ʜʦʩʪʠʛʘʝʪ 2 ʩʤ/ʛʦʜ. ɼʘʛʝʩʪʘʥʩʢʠʡ ʚʳʩʪʫʧ (ʦʩʦʙʝʥʥʦ ʝʛʦ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠ ʚʳʩʦʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʜʲʝʤʘ ʟʝʤʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʇʨʠʤʦʨʩʢʘʷ ʨʘʚʥʠʥʘ, ʷʚʣʷʶʱʘʷʩʷ ʩʦʙʩʪʚʝʥʥʦ ʧʦʙʝʨʝʞʴʝʤ ʂʘʩʧʠʡ-

ʩʢʦʛʦ ʤʦʨʷ, ʠʩʧʳʪʳʚʘʝʪ ʥʘ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʠ ʧʦʛʨʫʞʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʢʦʨʦʩʪʠ ʚʝʨ-

ʪʠʢʘʣʴʥʳʭ ʦʧʫʩʢʘʥʠʡ ʟʜʝʩʴ ʚʘʨʴʠʨʫʶʪ ʚ ʧʨʝʜʝʣʘʭ 2-5 ʤʤ/ʛʦʜ [7,8]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʢʘ-

ʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʥʝʩʢʦʣʴʢʦ ʟʘʥʠʞʝʥʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʫʩʨʝʜʥʷʶʪʩʷ ʟʘ ʚʝʩʴʤʘ ʜʣʠʪʝʣʴ-

ʥʳʡ ʧʝʨʠʦʜ, ʘ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʫʯʝʪʫ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʚʠʞʝʥʠʡ. 

ɿʘ 1979-1987 ʛʛ. ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʧʦ ʊʝʨʩʢʦ-ʉʫʥʞʝʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʟʦʥʝ ʩʦʩʪʘʚʠʣʠ 4-8 ʤʤ/ʛʦʜ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦ ʜʘʥʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʪʦʣʴʢʦ ʟʘ ʰʝʩʪʴ ʤʝʩʷʮʝʚ 1979 ʛ. ï 30-60 ʤʤ/ʛʦʜ [24]. ʊʘʢʦʡ ʟʥʘʢʦ-

ʧʝʨʝʤʝʥʥʳʡ ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʙʝʨʝʞʴʷ ʂʘʩʧʠʡʩʢʦʛʦ 
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ʤʦʨʷ ʦʙʫʩʣʦʚʣʝʥ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʦʣʥʦʚʳʤ ʭʘʨʘʢʪʝʨʦʤ ʧʝʨʝʜʘʯʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʧʨʷʞʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʥʠʚʝʣʠʨʦʚʦʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 1914, 1936, 1949, 1972, 1989 ʛʛ., ʧʨʦ-

ʚʝʜʝʥʥʳʭ ʚʜʦʣʴ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʜʦʙʥʦʤ ʚʦʣʥʦʚʦʤ 

ʭʘʨʘʢʪʝʨʝ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ï 10-20 ʣʝʪ ʠ ʙʦʣʝʝ [25,31].  

ʄʥʦʛʦʦʙʨʘʟʠʝ ʛʝʦʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʠʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʦʧʨʝʜʝʣʷʝʪ ʫʥʠʢʘʣʴʥʦʩʪʴ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʙʦʣʝʝ ʪʦʛʦ ï ʝʛʦ ʘʥʦʤʘʣʴʥʦʩʪʴ. ʂʘʢʠʝ ʙʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʝʦʜʠʥʘʤʠʢʝ ʵʪʦʛʦ ʘʥʦʤʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʠ (ʨʝʣʠʢʪ ʟʦʥʳ ʩʫʙ-

ʜʫʢʮʠʠ (ʋʣʦʤʦʚ, 1993) ʠʣʠ ʨʝʟʫʣʴʪʘʪ ʢʦʥʚʝʢʮʠʠ ʚ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ (ʄʠʭʘʡʣʦʚ ʠ ʜʨ., 1999), ɺʦ-

ʩʪʦʯʥʳʡ ʂʘʚʢʘʟ ʩ ʝʛʦ ɼʘʛʝʩʪʘʥʩʢʠʤ ʚʳʩʪʫʧʦʤ ʷʚʣʷʝʪʩʷ ʘʥʦʤʘʣʴʥʦʡ. ʅʘ ʧʦʜʦʙʥʳʭ ʘʥʦʤʘʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʠʤʝʣʠ ʤʝʩʪʦ ʢʨʫʧʥʝʡʰʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʤʘʛʥʠʪʫʜʘʤʠ ʜʦ 8,0Ñ0,2 [16].  

ɼʣʷ ʦʙʲʷʩʥʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦ-

ʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʧʨʝʜʣʦʞʝʥʘ çʢʣʘʚʠʰʥʘʷ ʤʦʜʝʣʴè ʤʝʭʘʥʠʟʤʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʛʝʦʪʝʢ-

ʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ: ʫʧʨʫʛʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʚ ʦʯʘʛʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʩʠʣʴʥʦʛʦ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʷ (ʙʣʦʢʝ ʟʝʤʥʦʡ ʢʦʨʳ ʠʣʠ ʥʘ ʩʪʳʢʝ ʩʤʝʞʥʳʭ ʙʣʦʢʦʚ) ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʞʘʪʠʷ, 

ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʦʜʦʜʚʠʛʘʶʱʠʤʠʩʷ ʧʦʜ ʂʘʚʢʘʟʩʢʦʝ ʩʦʦʨʫʞʝʥʠʝ ʩ ʩʝʚʝʨʘ ʠ ʉɺ ɽʚʨʦʘʟʠʘʪʩʢʦʡ 

(ʉʢʠʬʩʢʦʡ ʠ ʊʫʨʘʥʩʢʦʡ), ʩ ʶʛʘ - ɸʨʘʚʠʡʩʢʦʡ ʧʣʠʪʘʤʠ. ɺ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʨʠʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ 

ʙʣʦʢ ʢʦʨʳ, ʥʘʢʦʧʠʚʰʠʡ ʧʨʝʜʝʣʴʥʦʝ ʪʘʥʛʝʥʮʠʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, çʦʪʩʢʘʢʠʚʘʝʪè ʚ ʩʪʦʨʦʥʫ ɽʚ-

ʨʦʘʟʠʘʪʩʢʦʡ ʧʣʠʪʳ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʠʣʴʥʳʤ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ. ɺ ʩʣʝʜʫʶʱʠʡ çʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠè (ʚ ʧʝʨʠʦʜ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʟʦʥʳ ʨʘʩʪʷʞʝʥʠʷ) ʚʝʨʦʷʪʥʳ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ 

ʛʦʨʩʪ-ʛʨʘʙʝʥʦʚ (ʟʘ ʩʯʝʪ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ çʩʨʘʙʦʪʢʠè ʵʥʝʨʛʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʝʢ-

ʪʦʥʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʚ ʤʝʩʪʘʭ ʩʮʝʧʣʝʥʠʷ ʪʦʨʮʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʙʣʦʢʦʚ ʟʝʤʥʦʡ 

ʢʦʨʳ). ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠʤʝʨʥʦ ʥʘ ʧʦʨʷʜʦʢ (ʚ 6-15 

ʨʘʟ) ʤʝʥʴʰʝ ʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʩʞʘʪʠʷ, ʠ ʨʘʟʨʫʰʝʥʠʷ ʥʘʯʠʥʘʶʪʩʷ ʚ ʦʙʣʘʩʪʠ ʨʘʩʪʷʞʝʥʠʡ. ʏʝʨʝ-

ʜʦʚʘʥʠʷ ʬʘʟ ʩʞʘʪʠʡ ʠ ʨʘʩʪʷʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʚʦʣʥʳ (ʯʝʨʝ-

ʜʦʚʘʥʠʝ ʧʦʜʲʝʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʞʘʪʠʷʤʠ ʠ ʦʧʫʩʢʘʥʠʡ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩ-

ʪʷʞʝʥʠʷʤʠ), ʚʝʨʦʷʪʥʦ, ʧʨʠʚʦʜʷʪ ʢ ʩʠʣʴʥʳʤ ʩʝʡʩʤʠʯʝʩʢʠʤ ʩʦʙʳʪʠʷʤ. ʂʨʠʪʠʯʝʩʢʠʤʠ ʚ ʦʙʣʘʩʪʠ 

ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʷʚʣʷʶʪʩʷ ʪʨʠ ʙʣʦʢʘ (ʨʠʩ. 7): ʉʫʣʘʢʩʢʠʡ, ʂʘʧʯʫʛʘʡ-

ʩʢʠʡ ʠ ʕʣʴʜʘʤʦ-ʂʫʢʫʨʪʘʫʩʢʠʡ (ʊʘʣʛʠʥʩʢʠʡ), ʘ ʪʘʢʞʝ ʫʟʢʠʝ (ʰʠʨʠʥʦʡ ʥʝʩʢʦʣʴʢʦ ʢʤ) ʣʠʥʝʡʥʦ-

ʚʳʪʷʥʫʪʳʝ ʚ ʩʫʙʢʘʚʢʘʟʩʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʤʝʞʙʣʦʢʦʚʳʝ ʟʦʥʳ (ʫʯʘʩʪʢʠ ʥʦʚʝʡʰʠʭ ʧʦʜʥʷʪʠʡ ʠ 

ʦʧʫʩʢʘʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ) - ʨʘʡʦʥ ʄʠʘʪʣʦʚ, ʐʘʤʭʘʣ-ɹʫʣʘʢʘ ʠ ʕʢʠʙʫʣʘʢʘ, ʛʜʝ ʚ ʤʘʡʢʦʧʩʢʦʝ ʚʨʝ-

ʤʷ ʦʪʤʝʯʘʣʦʩʴ ʠʥʪʝʥʩʠʚʥʦʝ ʛʨʘʙʝʥʦʦʙʨʘʟʦʚʘʥʠʝ, ʚ ʢʦʪʦʨʳʭ ʤʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ʚ 2 ʠ ʙʦʣʝʝ ʨʘʟ 

ʧʨʝʚʳʰʘʣʠ ʟʥʘʯʝʥʠʷ ʚ ʩʦʧʨʷʞʝʥʥʳʭ ʙʣʦʢʘʭ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠʣʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʦʯʝʨʝʜʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʚʦʣʥʳ ʦʯʘʛ ʥʘ ʵʪʠʭ 

ʫʯʘʩʪʢʘʭ ʤʦʞʝʪ çʩʨʘʙʦʪʘʪʴè ʧʝʨʚʳʤ. ʇʦʜʦʙʥʦ ʢʣʘʚʠʰʘʤ ʧʠʘʥʠʥʦ.   

ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʭʘʥʠʟʤʘ ʪʝʢʪʦ-

ʛʝʥʝʟʘ ʚ ʨʝʛʠʦʥʝ, ʦʙʩʫʞʜʘʝʤʫʶ ʧʨʦʙʣʝʤʫ ʣʫʯʰʝ ʨʘʩʩʤʦʪʨʝʪʴ ʚ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʛʝʦʜʠʥʘ-

ʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ (ɾʘʜʠʥ ɺ.ɺ. 1984, ɸʥʜʨʦʥʦʚ ʀ.ɺ., ʠ ʜʨ.1989), 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʠʛʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʪʝʢʪʦʥʠʯʝ-

ʩʢʠʭ ʧʦʷʩʘʭ ʠʤʝʝʪ ʧʣʘʥʝʪʘʨʥʫʶ ʧʨʠʨʦʜʫ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʨʷʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʩʝʡʩʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʤʘʥʪʠʡʥʦʡ ʢʦʥʚʝʢʮʠʝʡ ï ʩ ʜʨʫʛʦʡ. ʊʘʢʦʡ ʨʝʟʫʣʴ-

ʪʘʪ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʢʪʦʥʠʢʠ ʧʣʠʪ, ʦʯʝʚʠʜʥʦ, ʨʘʚʥʦʩʠʣʝʥ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʚʦʣʥʳ ʤʠʛʨʘʮʠʠ 

ʩʝʡʩʤʠʯʥʦʩʪʠ ʠʤʝʶʪ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʲʝʤʘ ʥʘʚʝʨʭ ʦʛʨʦʤʥʳʭ ʤʘʩʩ ʩʠʣʴ-

ʥʦ ʥʘʛʨʝʪʦʛʦ ʤʘʥʪʠʡʥʦʛʦ ʚʝʱʝʩʪʚʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ ʥʝ ʜʦʭʦʜʠʪ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʥʦʡ ʢʦʨʳ, ʘ ʨʘʩʪʝʢʘʝʪʩʷ ʚʜʦʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʠʪ, ʯʘʩʪʠʯʥʦ ʚʥʝʜʨʷʷʩʴ ʚ ʣʠʪʦʩʬʝʨʫ ʠ, ʪʝʤ 

ʩʘʤʳʤ, ʚʳʟʳʚʘʷ ʨʦʩʪ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ.  

ɺ ʫʩʣʦʚʠʷʭ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʚʨʘʱʘʶʱʝʡʩʷ ɿʝʤʣʠ ʜʚʠʞʝʥʠʝ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʦʪ ʤʝʩʪʘ ʝʛʦ ʧʦʜʲʝʤʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ʂʦʨʠʦʣʠʩʘ ʜʦʣʞʥʦ ʠʤʝʪʴ ʚʠʭ-

ʨʝʚʦʡ ʭʘʨʘʢʪʝʨ. ʇʦʩʢʦʣʴʢʫ ɺʦʩʪʦʯʥʳʡ ʂʘʚʢʘʟ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʢ ʩʝʚʝʨʫ ʦʪ ʵʢʚʘʪʦʨʘ, ʧʨʝʜʧʦʣʘʛʘ-

ʝʪʩʷ, ʯʪʦ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ ʤʦʛʣʘ ʚʦʟʥʠʢʥʫʪʴ ʚʠʭʨʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʩ ʚʨʘʱʝʥʠʝʤ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʠ. ʇʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʩʠʣʴʥʦ ʥʘʛʨʝʪʦʛʦ ʤʘʥʪʠʡʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚʜʦʣʴ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʨʘʱʘʶʱʝʡʩʷ ʧʣʘʥʝʪʳ ʠʤʝʝʪ ʨʦʪʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ʀʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʚʨʘʱʝʥʠʷ ʧʣʘ-



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ɻɽʆʃʆɻʆ-ʊɽʂʊʆʅʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ, ɻɽʆɼʀʅɸʄʀʏɽʉʂɸʗ ʇʆɿʀʎʀʗ ʀ ʉʆɺʈɽʄɽʅʅɸʗ ʉɽʁʉʄʀʏʅʆʉʊʔ é 

25 

ʥʝʪʳ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʚ ʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʧʨʫʛʦʡ ʯʘʩʪʠ ï ʣʠʪʦʩʬʝʨʝ ï ʟʥʘʯʠ-

ʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ.  

ʇʨʠ ʵʪʦʤ ʩʧʝʮʠʬʠʢʘ ʥʘʧʨʷʞʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʚʨʘʱʝʥʠʠ ʧʣʘʥʝʪʳ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʟʝʤʥʘʷ ʢʦʨʘ ʥʝʦʜʥʦʨʦʜʥʘ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʘʛʘʶʱʠʭ ʝʝ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʳʭ ʙʣʦʢʦʚ ʧʦ ʨʘʟʜʝʣʷʶʱʠʤ ʠʭ ʛʨʘʥʠʮʘʤ (ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʘʤ) ʩʣʘʙʦ ʩʮʝʧʣʝ-

ʥʳ ʤʝʞʜʫ ʩʦʙʦʶ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʣʠʪʦʩʬʝʨʥʳʝ ʧʣʠʪʳ, ʢʘʢ ʧʘʥʮʠʨʴ ʧʦʢʨʳʚʘʶʱʠʝ ʧʣʘʥʝʪʫ, ʧʦʚʦ-

ʨʘʯʠʚʘʶʪʩʷ ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ, ʯʪʦ ʠ ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʪʝʢʘʶʱʠʭ 

ʚ ʨʘʡʦʥʘʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʦʷʩʦʚ ɿʝʤʣʠ. ʃʶʙʦʝ ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʚʨʘʱʝʥʠʷ ʧʣʘʥʝʪʳ, ʚʝʨʦʷʪʥʦ, 

ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʪʦʤʫ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʳʝ ʙʣʦʢʠ ʙʫʜʫʪ ʩʪʨʝʤʠʪʴʩʷ ʧʦʚʝʨʥʫʪʴʩʷ 

ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ. 

ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʩʝʚʝʨʥʳʤ ʜʨʝʡʬʦʤ ɸʨʘʚʠʡʩʢʦʡ ʧʣʠʪʳ, ʧʦʜʦʜʚʠʛʘʶʱʠʤʠʩʷ ʧʦʜ ʂʘʚʢʘʟʩʢʦʝ ʩʦʦʨʫʞʝʥʠʝ 

ʩ ʩʝʚʝʨʘ ʉʢʠʬʩʢʦʡ, ʩ ʶʛʘ ï ɸʨʘʚʠʡʩʢʦʡ, ʘ ʩ ʉɺ ï ʊʫʨʘʥʩʢʦʡ ʧʣʠʪʘʤʠ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʠʨʫʶʱʠʤ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʧʣʠʪ ʥʠʟʰʝʛʦ ʨʘʥʛʘ ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ʠ ʩʫʙʚʝʨʪʠ-

ʢʘʣʴʥʳʤʠ ʧʦʜʚʠʞʢʘʤʠ ʙʣʦʢʦʚ (ʛʦʨʩʪ-ʛʨʘʙʝʥʦʚ) ʟʝʤʥʦʡ ʢʦʨʳ ʧʦ ʟʦʥʘʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝ-

ʥʠʡ ʚ ʧʝʨʠʦʜʳ ʦʩʣʘʙʣʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʦʥʝ ʢʦʣʣʠʟʠʠ ʪʨʝʭ ʢʨʫʧʥʳʭ ʧʣʠʪ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʨʝʛʠʦʥʘ ʚ ʩʚʝʪʝ ʠʟʣʦʞʝʥʥʳʭ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʠ ʨʝʘʢʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʥʘ ʚʩʪʨʝʯʥʳʝ ʜʚʠʞʝʥʠʷ 

ʪʨʝʭ ʢʨʫʧʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʠʪ, ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ɿʝʤ-

ʣʠ ʠ ʝʝ ʨʦʪʘʮʠʦʥʥʦ-ʧʫʣʴʩʘʮʠʦʥʥʳʡ ʨʝʞʠʤ ʢʘʢ ʧʣʘʥʝʪʳ. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ 

ɺʦʩʪʦʯʥʳʡ ʂʘʚʢʘʟ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʝʚ-

ʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 30-40 ʣʝʪ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʟʜʝʩʴ ʟʘʨʝ-

ʛʠʩʪʨʠʨʦʚʘʥʦ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ: ɼʘʛʝʩʪʘʥʩʢʦʝ ï 14.05.1970 

ʛ. (8 - 9 ʙʘʣʣʦʚ), ʉʘʣʘʪʘʫʩʢʦʝ ï 23.12.1974 ʛ. (7 ʙʘʣʣʦʚ), ɹʫʡʥʘʢʩʢʦʝ ï 9.01.1975 ʛ. ʩ ʩʠʣʦʡ ʚ 

ʵʧʠʮʝʥʪʨʝ ʨʘʚʥʦʡ 8 ʙʘʣʣʘʤ, ʂʫʤʪʦʨʢʘʣʠʥʩʢʠʝ ï (31.01. ʩ ʩʠʣʦʡ ʚ 7 ʙʘʣʣʦʚ ʠ 21.02., 14.04.1999 

ʛ.) ʠ ʜʨ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʛʣʫʙʠʥʘʭ 15-20 ʢʤ, 

ʥʘʭʦʜʷʩʴ ʚ ʜʦʶʨʩʢʦʤ ʦʩʥʦʚʘʥʠʷ, ʣʠʙʦ ʚ "ʛʨʘʥʠʪʥʦʤ" ʩʣʦʝ. ʅʝʢʦʪʦʨʳʝ ʦʯʘʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʭ ʛʣʫʙʠʥʘʭ ʚ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʦʤ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ.  

ʇʦʚʳʰʝʥʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʝʛʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʦ-

ʜʚʠʞʥʦʩʪʴʶ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʘʣʴʧʠʡʩʢʦʛʦ ʮʠʢʣʘ. ɺʳʩʦʢʦʩʝʡʩʤʠʯʥʳʡ ʨʘʡʦʥ ʢ ʟʘʧʘʜʫ ʦʪ ʄʘʭʘʯ-

ʢʘʣʳ ʧʨʠʫʨʦʯʝʥ ʢ ʚʝʨʰʠʥʝ ʧʦʧʝʨʝʯʥʦʛʦ ʧʦʜʥʷʪʠʷ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʚʳʩʪʫʧʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢ 

ʚʝʨʦʷʪʥʦʤʫ ʧʨʦʜʦʣʞʝʥʠʶ ʇʰʝʢʠʰ-ʊʳʨʥʳʘʫʟʩʢʦʡ ʰʦʚʥʦʡ ʟʦʥʳ. ɿʦʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʫʨʦʯʝʥʘ ʢ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʉʫʣʘʢʩʢʦʛʦ ʚʳʩʪʫʧʘ ʩ ʂʘʧʯʫʛʘʡʩʢʠʤ ʛʨʘʙʝʥʦʤ 

ʧʦ ʏʠʨʢʝʡ-ʕʢʠʙʫʣʘʢʩʢʦʤʫ ʛʣʫʙʠʥʥʦʤʫ ʨʘʟʣʦʤʫ. ʇʦʩʣʝʜʥʠʝ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʵʧʠʮʝʥ-

ʪʨʘʤʠ ʚ ʨʘʡʦʥʝ ʂʫʤʪʦʨʢʘʣʘ, ʂʘʧʯʫʛʘʡ, ɸʣʤʘʣʦ ʢʦʪʦʨʳʝ ʧʨʦʠʟʦʰʣʠ ʟʜʝʩʴ ʧʦ ʚʥʝʰʥʠʤ ʧʨʦʷʚʣʝ-

ʥʠʷʤ ʦʮʝʥʝʥʳ ʢʘʢ ʚʦʩʴʤʠ- ʠ ʩʝʤʠʙʘʣʣʴʥʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ ʧʝʨʝʩʝʯʝʥʠʷʤ ʏʝʨʥʦʛʦʨʩʢʦʛʦ 

ʨʘʟʣʦʤʘ ʧʦʧʝʨʝʯʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʦʪʥʦʩʷʪʩʷ ʦʯʘʛʠ ʠʟʚʝʩʪʥʳʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ, ɹʫʡʥʘʢʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 1975 ʛ. ʩ ʄ = 5,6, ʅ = 6, 5 ʢʤ, J0 = 8,0 ʙ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʯʘʛ 

ɹʫʡʥʘʢʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩʚʷʟʘʥ ʠ ʩ ʂʘʧʯʫʛʘʡʩʢʠʤ ʛʨʘʙʝʥʦʤ.  

ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, 

ʧʦʤʠʤʦ ʦʪʤʝʯʝʥʥʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʩʦʢʦʩʝʡʩʤʠʯʥʦʡ ʟʦʥʳ, ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʩʝʛʤʝʥʪʝ ɺʦ-

ʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʚʳʷʚʣʝʥʳ ʝʱʝ ʯʝʪʳʨʝ ʩʝʡʩʤʦʘʢʪʠʚʥʳʝ ʟʦʥʳ: ɼʝʨʙʝʥʪʩʢʘʷ, ʂʫʙʘʯʠ-ɼʝʡʙʫʢ-

ʍʘʨʙʫʢ-ʋʨʢʘʨʘʭʩʢʘʷ, ɸʨʛʫʥ-ɻʫʜʝʨʤʝʩ-ʍʘʩʘʚʶʨʪʦʚʩʢʘʷ ʠ ʃʘʛʦʜʝʭʠ-ɹʝʣʦʢʘʥʳ-ɿʘʢʘʪʘʣʠʥʩʢʘʷ. 

ʉʝʡʩʤʠʯʝʩʢʠʝ ʮʠʢʣʳ ʚ ʵʪʠʭ ʟʦʥʘʭ ʠʤʝʶʪ ʜʨʫʛʫʶ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ. 

ʅʘʧʨʠʤʝʨ, ʧʦ ʧʘʣʝʦʩʝʡʩʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʧʨʦʰʣʦʤ (1620-ʝ ʛʛ.) ʚ ʂʫʙʘʯʠ-

ɼʝʡʙʫʢ-ʍʘʨʙʫʢ-ʋʨʢʘʨʘʭʩʢʦʡ ʟʦʥʝ ʧʨʦʠʟʦʰʣʠ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʩ ʄ=5 ʠ ʚʳʰʝ. ɺ ʧʦʩʣʝ-

ʜʫʶʱʠʡ ʧʝʨʠʦʜ, ʚʧʣʦʪʴ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ʵʪʘ ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʦʥʫ ʩʝʡʩʤʠʯʝ-

ʩʢʦʛʦ ʟʘʪʠʰʴʷ. ʇʦʪʝʥʮʠʘʣʴʥʦ ʥʦʚʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʦʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦ ʩʦʯʣʝʥʝʥʠʷ 

ʊʘʣʛʠʥʩʢʦʛʦ ʚʳʜʚʠʥʫʪʦʛʦ ʙʣʦʢʘ ʩ ʂʘʧʯʫʛʘʡʩʢʠʤ ʛʨʘʙʝʥʦʤ ʠ ɻʫʙʜʝʥʩʢʠʤ ʙʣʦʢʦʤ. 
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ʂʘʢ ʠʟʚʝʩʪʥʦ çʩʝʡʩʤʠʯʝʩʢʫʶ ʧʦʛʦʜʫè ʦʧʨʝʜʝʣʷʶʪ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʧʝʨʠʦʜʠʯ-

ʥʦʩʪʴ ʢʦʪʦʨʳʭ (ʪʦʯʥʝʝ - ʢʚʘʟʠʧʝʨʠʦʜʠʯʥʦʩʪʴ) ʧʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʧʨʝʚʳʰʘʶʪ ʩʪʦ ʣʝʪ. 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʧʝʨʠʦʜ (ʩ 1960-ʭ ʛʦʜʦʚ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʩʠʣʴʥʳʭ ʠ ʩʠʣʴ-

ʥʝʡʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʣʠʰʢʦʤ ʤʘʣ. ʆʥ ʧʨʠʛʦʜʝʥ, ʩ ʥʝʢʦʪʦʨʳʤʠ ʜʦʧʫʱʝʥʠʷʤʠ, ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ, ʚʨʝʤʝʥʥʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʦʯʘʛʦʚ ʩʨʝʜʥʝʡ ʩʠʣʳ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʡ.  

ɼʣʷ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʚ ʨʝʛʠʦʥʝ, ʚʳʷʚʣʝʥʠʷ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʤʠʛʨʘʮʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʠʭ ʦʯʘʛʦʚ ʥʘʤʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ 

c 1960 ʧʦ 06. 2017 ʛʛ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʙʦʣʝʝ ʯʝʤ 800 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 3,8, ʧʨʦ-

ʠʩʰʝʜʰʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 73.5 ʪʳʩ. ʢʤ2 (ʢʦʦʨʜʠʥʘʪʳ: ʉ.ʐ.410 001 - 440 001; 

ɺ.ɼ. 450301 - 480301). ʇʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʤʘʛʥʠʪʫʜʦʡ ʩʨʝʜʠ ʦʱʫʪʠʤʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ ʜʘʥʥʳʡ 

ʧʝʨʠʦʜ ʷʚʣʷʝʪʩʷ ʄ 4 (ʪʘʙʣ. 1). ɺ ʢʘʯʝʩʪʚʝ ʤʠʥʠʤʘʣʴʥʦʡ ʚʳʙʨʘʥʘ ʤʘʛʥʠʪʫʜʘ 3.8, ʪʘʢ ʢʘʢ ʧʨʠ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ ʦʱʫʪʠʤʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʨʝʟ-

ʢʦ ʧʘʜʘʝʪ. 

ʊʘʙʣʠʮʘ. 1. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʤʘʛʥʠʪʫʜʘʤ 

 
ʄʘʛʥʠʪʫʜʘ ʂʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ % 

4 (3.8 ï 4.4) 667 80,65 

5 (4.5 ï 5.4) 143 17,29 

6 (5.5 ï 6.4) 16 1,94 

7 (6.5 ï 7.4) 1 0,12 

8 (7.5 ï 8.4) -  

× 827 100 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʠʡ ʨʦʩʪ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʤʘʛ-

ʥʠʪʫʜʳ (ʨʠʩ. 12), ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʬʦʨʰʦʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʙʦʣʝʝ ʩʠʣʴʥʦʛʦ ʙʣʠʞʘʡʰʝ-

ʛʦ ʙʫʜʫʱʝʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʇʠʢ ʘʢʪʠʚʥʦʩʪʠ ï 2013 ʛ. 

 

ʈʠʩ. 12. ʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ 

 



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ɻɽʆʃʆɻʆ-ʊɽʂʊʆʅʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ, ɻɽʆɼʀʅɸʄʀʏɽʉʂɸʗ ʇʆɿʀʎʀʗ ʀ ʉʆɺʈɽʄɽʅʅɸʗ ʉɽʁʉʄʀʏʅʆʉʊʔ é 

27 

 
ʈʠʩ. 13. ʀʟʤʝʥʝʥʠʝ ʜʠʩʧʝʨʩʠʠ ʤʝʞʜʫ ʄʤʘʢʩ. ʠ ʄʤʠʥ. [19, ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ]. 

ʆʜʥʠʤ ʠʟ ʧʨʠʟʥʘʢʦʚ ʚʝʨʦʷʪʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠ ʠʟʤʝʥʝ-

ʥʠʝ ʜʠʩʧʝʨʩʠʠ (ʫʤʝʥʴʰʝʥʠʝ) ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʠ ʤʠʥʠʤʘʣʴʥʳʤʠ ʤʘʛʥʠʪʫʜʘʤʠ ʟʘ ʠʩʩʣʝ-

ʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (ʨʠʩ. 13). ɺʩʝ ʠʟʣʦʞʝʥʥʦʝ ʚʳʰʝ, ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʚʳʚʦʜʦʤ ʦ ʨʦʩʪʝ ʩʝʡ-

ʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 30-40 ʣʝʪ.  

ɺ ʟʦʥʝ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʨʠʫʨʦʯʝʥʥʦʡ ʢ ʦʙʣʘʩʪʠ ʩʦʯʣʝʥʝʥʠʷ ʉʫ-

ʣʘʢʩʢʦʛʦ ʚʳʩʪʫʧʘ ʩ ʂʘʧʯʫʛʘʡʩʢʠʤ ʛʨʘʙʝʥʦʤ ʧʦ ʏʠʨʢʝʡ-ʕʢʠʙʫʣʘʢʩʢʦʤʫ ʛʣʫʙʠʥʥʦʤʫ ʨʘʟʣʦʤʫ, 

ʦʪʤʝʯʝʥʦ ʯʝʨʝʜʦʚʘʥʠʝ ʮʠʢʣʦʚ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʧʘʜʘ (ʩ ʄ Ó 4.6, ʂ Ó 12) ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴʶ ʦʢʦʣʦ 10 ʣʝʪ: 1960-1969 ʛʛ. ï ʩʧʘʜ ʘʢʪʠʚʥʦʩʪʠ, 1970-1979 ʛʛ. ï ʧʦʚʳʰʝʥʠʝ, 1980-

1990 ʛʛ. ï ʩʧʘʜ, 1991-2001 ʛʛ. ï ʧʦʚʳʰʝʥʠʝ, 2002-2010 ʛʛ. ï ʩʧʘʜ, 2011-2020 ʛʛ. ï ʦʞʠʜʘʝʪʩʷ ʧʦ-

ʚʳʰʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʨʠʩ. 14).  

 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ: I - ʉʫʣʘʢʩʢʠʡ ʚʳʩʪʫʧ; II  - ʂʘʧʯʫʛʘʡʩʢʠʡ ʛʨʘʙʝʥʴ; III  -  ʊʘʣʛʠʥʩʢʠʡ (ʕʣʴʜʘʤʦ-

ʂʫʢʫʨʪʘʫʩʢʠʡ) ʚʳʩʪʫʧ. 

1 ï ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʧʦʨʷʜʢʦʚʳʤʠ ʥʦʤʝʨʘʤʠ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ;  

2 ï ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ ʚ ʜʦʶʨʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ ʠ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ  

      (ʘ ï ʜʦʩʪʦʚʝʨʥʳʝ, ʙ ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ). 

ʈʠʩ. 14. ʏʝʨʝʜʦʚʘʥʠʝ ʮʠʢʣʦʚ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʧʘʜʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ~ 10 ʣʝʪ ʚ 

ʦʙʣʘʩʪʠ ʩʦʯʣʝʥʝʥʠʷ ʉʫʣʘʢʩʢʦʛʦ ʚʳʩʪʫʧʘ ʩ ʂʘʧʯʫʛʘʡʩʢʠʤ ʛʨʘʙʝʥʦʤ. 
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ʈʠʩ. 15. ɻʨʘʬʠʢ ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ó 3.8 (c 1960 ʧʦ 2017 ʛʛ.). 

ʅʘʙʣʶʜʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʨʠʩ. 15) ʩ ʤʘʛ-

ʥʠʪʫʜʘʤʠ ʙʦʣʝʝ 5,5 (ʤʘʢʩ. 6,6): ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠʭ ʩʚʝʨʰʝʥʠʷ (ʪʦʯʥʝʝ ï ʢʚʘʟʠʧʝʨʠʦʜʠʯʥʦʩʪʴ) 

ʩʦʩʪʘʚʣʷʝʪ 9,5 Ñ 3 ʛʦʜʘ (~ 10 ʣʝʪ).  ɼʣʷ ʤʘʛʥʠʪʫʜʳ ʤʝʥʝʝ 5 ï ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ɻʨʘʬʠʢ ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ (ʨʠʩ. 15) ʥʘʣʠʯʠʝ ʟʘ ʧʦ-

ʩʣʝʜʥʠʝ ʧʦʣʚʝʢʘ ʩʥʠʞʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʤʘʛʥʠʪʫʜʘʤ, ʯʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʩʚʷʟʘʥʦ ʩ ʧʝʨʠʦʜʦʤ ʝʝ ʩʧʘʜʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 50-60 ʣʝʪ. ʇʝʨʠʦʜʠʯ-

ʥʦʩʪʴ (ʢʚʘʟʠʧʝʨʠʦʜʠʯʥʦʩʪʴ) ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʧʦ 

ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 90-120 Ñ 10 ʣʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʣʝʜʫʶʱʝʝ ʩʠʣʴʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ, ʚʝʨʦʷʪʥʦ, ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʚ 

2070Ñ10 ʣʝʪ. ʕʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʥʝ ʤʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʧʦʜʦʙʥʦʝ ʩʦ-

ʙʳʪʠʝ. ɿʜʝʩʴ ʜʝʡʩʪʚʫʶʪ ʤʥʦʛʦ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʝ ʧʦʟʥʘʥʥʳʝ ʛʣʫʙʠʥʥʳʝ ʠ ʥʝ ʜʦ ʢʦʥʮʘ 

ʦʩʦʟʥʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʢʦʩʤʠʯʝʩʢʠʝ, ʠ ʥʝʣʠʥʝʡʥʦʩʪʴ ʩʘʤʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʪʝʢʘʶʱʠʭʩʷ ʚ 

ʚʝʯʥʦ ʤʝʥʷʶʱʝʡʩʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ. ɺʩʝ ʵʪʠ ʠ ʜʨʫʛʠʝ, ʝʱʝ ʥʝ ʧʦʟʥʘʥʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʜʝʡ-

ʩʪʚʫʷ ʚʤʝʩʪʝ, ʧʨʝʚʨʘʱʘʶʪ ʣʠʪʦʩʬʝʨʫ ʚ ʭʘʦʪʠʯʥʫʶ ʥʝʣʠʥʝʡʥʫʶ, ʚʝʯʥʦ ʤʝʥʷʶʱʫʶʩʷ ʩʠʩʪʝʤʫ. ɺ 

ʪʘʢʦʡ ʩʠʩʪʝʤʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʦʰʣʦʝ ʥʝ ʦʧʨʝʜʝʣʷʝʪ ʙʫʜʫʱʝʝ. ɺ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ çʦʯʘʛ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʷ - ʦʜʥʘ ʠʟ ʙʝʩʯʠʩʣʝʥʥʳʭ ʬʦʨʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʝʯʥʦ ʤʝʥʷʶʱʝʡʩʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʳè. ʂʘʢ ʛʦʚʦʨʷʪ ʚ ʥʘʨʦʜʝ: çʜʚʘʞʜʳ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʨʝʢʫ ʥʝ ʚʦʡʜʝʰʴè. ʆʪʩʶʜʘ ʠ ʪʨʫʜʥʦʩʪʠ 

ʩ ʧʨʦʛʥʦʟʦʤ ʚʨʝʤʝʥʠ ʩʚʝʨʰʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʡ ʠ ʧʦʩʣʝʜʥʠʡ (30-40 ï ʣʝʪʥʠʡ) ʚʩʧʣʝʩʢ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʥʘ ɺʦʩʪʦʯʥʦʤ ʂʘʚʢʘʟʝ ʦʪʨʘʞʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʦʜ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʛʠ-

ʦʥʝ ʩ çʨʘʩʢʦʥʩʝʨʚʘʮʠʝʡè ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʨʝʪʝʥʥʳʭ ʠ ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʛʝʦ-

ʥʘʧʨʷʞʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʩʪʨʝʯʥʳʭ ʜʚʠʞʝʥʠʡ ɸʨʘʚʠʡʩʢʦʡ ʠ ɽʚʨʦʘʟʠʘʪʩʢʦʡ (ʉʢʠʬʩʢʦʡ ʠ ʊʫʨʘʥ-

ʩʢʦʡ) ʧʣʠʪ ʠ ʛʣʫʙʠʥʥʳʭ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʭ ʚʠʭʨʝʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʤʘʩʩ, ʚʳʟʳʚʘʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʠʣʠ ʦʞʠʚʣʝʥʠʝ ʨʘʟʨʳʚʦʚ ʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʙʣʦʢʦʚʦ-ʛʣʳʙʦʚʳʝ ʧʝʨʝʤʝʱʝʥʠʷ, ʟʘʪʨʦʥʫʚʰʠʝ ʟʝʤ-

ʥʫʶ ʢʦʨʫ ʥʘ ʚʩʶ ʤʦʱʥʦʩʪʴ, ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ɿʝʤʣʠ ʠ 

ʝʝ ʨʦʪʘʮʠʦʥʥʦ-ʧʫʣʴʩʘʮʠʦʥʥʳʡ ʨʝʞʠʤ ʢʘʢ ʧʣʘʥʝʪʳ. 

ɸʥʘʣʠʟ ʤʠʛʨʘʮʠʠ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɼʣʷ ʘʥʘʣʠʟʘ ʤʠʛʨʘʮʠʠ ʦʯʘʛʦʚ ʟʘ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚʳʙʨʘʥʳ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʩ ʄ²5 (ʪʘʙʣ. 1). ɿʘ ʫʢʘʟʘʥʥʳʡ 

ʧʝʨʠʦʜ (c 1960 ʧʦ 06.2017 ʛʛ.) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʧʨʦʠʟʦʰʣʦ 160 ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʂʘʞʜʳʡ ʨʝʛʠʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʝʡ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ ʤʠʛʨʘʮʠʠ ʦʯʘʛʦʚ, ʦʪ-

ʣʠʯʘʶʱʠʡʩʷ ʦʪ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʛʝʦʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʡ. ʅʘʧʨʠʤʝʨ, ʦʯʘʛʠ ʩʠʣʴʥʝʡʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʜʦʣʴ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʊʠ-

ʭʦʛʦ ʦʢʝʘʥʘ ʤʠʛʨʠʨʫʶʪ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʢʦʣʦ 250Ñ30 ʢʤ/ʛʦʜ (ɺʠʢʫʣʠʥ ɸ.ɺ., 1992). 

ɼʣʷ ʢʘʞʜʦʡ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʦʧʨʝʜʝʣʷ-

ʣʦʩʴ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ V, ʯʠʩʣʝʥʥʦ ʨʘʚʥʦʝ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʦʪʨʝʟʢʘ, ʩʦʝʜʠʥʷʶ-

ʱʝʛʦ ʵʧʠʮʝʥʪʨʳ ʩʦʩʝʜʥʠʭ ʧʦ ʚʨʝʤʝʥʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢʘʪʘʣʦʛʘ ʢ ʠʥʪʝʨʚʘʣʫ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʅʘʤ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʦʯʘʛʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʄ²5) ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʤʠʛʨʠʨʫʶʪ  



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ɻɽʆʃʆɻʆ-ʊɽʂʊʆʅʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ, ɻɽʆɼʀʅɸʄʀʏɽʉʂɸʗ ʇʆɿʀʎʀʗ ʀ ʉʆɺʈɽʄɽʅʅɸʗ ʉɽʁʉʄʀʏʅʆʉʊʔ é 
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ʊʘʙʣʠʮʘ 2. 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʤʠʛʨʘʮʠʠ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

 

ɻʦʜʳ 

Vʩʨ., ʢʤ/ʛʦʜ 

ʉʫʙʢʘʚʢʘʟʩʢʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ 

ʇʦʧʝʨʝʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ  

ʢ ʩʫʙʢʘʚʢʘʟʩʢʦʤʫ 

1960ï1969 622 169 

1970ï1979 416 368 

1980ï1990 914 854 

1991ï2001 165 891 

2002ï2010 436 412 

2011ï2012 934 929 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 580 600 

 

ʚʜʦʣʴ ʩʫʙʰʠʨʦʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 580 ʢʤ/ʛʦʜ, ʘ ʚʜʦʣʴ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ï 

ʩʦ ʩʢʦʨʦʩʪʴʶ 600 ʢʤ/ʛʦʜ (ʪʘʙʣ. 2) ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʤʠʛʨʘʮʠʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʦʙʱʠʭ ʨʝʛʠʦʥʘʣʴ-

ʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʠʛʨʘʮʠʠ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʟʦʥ ʨʘʟʨʷʜʢʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, 

ʘ ʪʘʢʞʝ ʦʙ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠʭ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʫʩʪʘʥʦʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʪʝʢʪʦʥʠʢʠ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʷʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ (ʤʠʛʨʘʮʠʷ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʫʩʠʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ, ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʦʯʘʛʦʚ ʠ ʪ.ʜ.) - ʨʝʟʫʣʴʪʘʪ ʠ ʨʝʘʢʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʝ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

 

ɺʳʚʦʜʳ: 

1. ʇʦʚʳʰʝʥʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʥ 

ʚʭʦʜʠʪ ʚ ʘʣʴʧʠʡʩʢʫʶ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʫʶ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʝʱʝ ʥʝ ʟʘʢʦʥʯʠʣʠʩʴ ʧʨʦʮʝʩʩʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʠ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʜʫʪ ʛʣʫʙʠʥʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʤʘʩʩ, 

ʚʳʟʳʚʘʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠʣʠ ʦʞʠʚʣʝʥʠʝ ʨʘʟʨʳʚʦʚ ʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʙʣʦʢʦʚʦ-ʛʣʳʙʦʚʳʝ 

ʧʝʨʝʤʝʱʝʥʠʷ, ʟʘʪʨʦʥʫʚʰʠʝ ʟʝʤʥʫʶ ʢʦʨʫ ʥʘ ʚʩʶ ʤʦʱʥʦʩʪʴ. ɺʟʘʠʤʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʚʝʨʪʠʢʘʣʴ-

ʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʩʦʟʜʘʣʠ ʙʣʦʢʦʚʳʡ ʪʠʧ ʩʪʨʦʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ. 

2. ʋʪʦʯʥʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʣʦʤʦʚ ʚ ʦʙʣʘʩʪʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʚʳʩʪʫʧʘ ʠ 

ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʩʦʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʝʛʦ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʡ ʪʝʢʪʦʥʠʢʠ ʚ ʤʘʩʰʪʘʙʝ 1:200 000. ɺʳ-

ʷʚʣʝʥʳ ʨʘʟʣʦʤʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

3. ʉʦʩʪʘʚʣʝʥʘ ʥʦʚʘʷ ʦʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʡ ʪʝʢʪʦʥʠʢʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʩʝʢ-

ʪʦʨʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʚ ʤʘʩʰʪʘʙʝ 1:500 000.  

4. ʉʦʩʪʘʚʣʝʥʘ ʦʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʨʘʟʣʦʤʥʦ-

ʙʣʦʢʦʚʦʡ ʪʝʢʪʦʥʠʢʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʚ ʤʘʩʰʪʘʙʝ 1:500 000.  

5. ʉʦʚʨʝʤʝʥʥʳʡ ʠ ʧʦʩʣʝʜʥʠʡ (30-40 ï ʣʝʪʥʠʡ) ʚʩʧʣʝʩʢ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ɺʦ-

ʩʪʦʯʥʦʤ ʂʘʚʢʘʟʝ ʦʪʨʘʞʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʦʜ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʛʠʦʥʝ ʩ çʨʘʩʢʦʥʩʝʨ-

ʚʘʮʠʝʡè ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʨʝʪʝʥʥʳʭ ʠ ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʛʝʦʥʘʧʨʷʞʝʥʠʡ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʚʩʪʨʝʯʥʳʭ ʜʚʠʞʝʥʠʡ ɸʨʘʚʠʡʩʢʦʡ ʠ ɽʚʨʦʘʟʠʘʪʩʢʦʡ (ʉʢʠʬʩʢʦʡ ʠ ʊʫʨʘʥʩʢʦʡ) ʧʣʠʪ ʠ 

ʛʣʫʙʠʥʥʳʭ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʭ ʚʠʭʨʝʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʤʘʩʩ, ʚʳʟʳʚʘʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠʣʠ 

ʦʞʠʚʣʝʥʠʝ ʨʘʟʨʳʚʦʚ ʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʙʣʦʢʦʚʦ-ʛʣʳʙʦʚʳʝ ʧʝʨʝʤʝʱʝʥʠʷ, ʟʘʪʨʦʥʫʚʰʠʝ ʟʝʤ-

ʥʫʶ ʢʦʨʫ ʥʘ  ʚʩʶ ʤʦʱʥʦʩʪʴ, ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ɿʝʤʣʠ 

ʠ ʝʝ ʨʦʪʘʮʠʦʥʥʦ-ʧʫʣʴʩʘʮʠʦʥʥʳʡ ʨʝʞʠʤ ʢʘʢ ʧʣʘʥʝʪʳ. 

6. ʄʝʭʘʥʠʟʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 
ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʨʘʤʢʠ çʢʣʘʚʠʰʥʦʡ ʤʦʜʝʣʠè.  

7. ɿʘ ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʠʡ ʨʦʩʪ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ  ʤʘʛ-

ʥʠʪʫʜʳ ʄ 4 (ʩʨʝʜʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ó 3,8) ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʬʦʨʰʦʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 
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ʙʦʣʝʝ ʩʠʣʴʥʦʛʦ ʙʣʠʞʘʡʰʝʛʦ ʙʫʜʫʱʝʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʚʳʚʦʜʦʤ ʦ ʨʦʩʪʝ ʩʝʡ-

ʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 30-40 ʣʝʪ.  

8. ʇʦʤʠʤʦ ʦʪʤʝʯʝʥʥʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʩʦʢʦʩʝʡʩʤʠʯʥʦʡ ʟʦʥʳ, ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʩʝʛʤʝʥ-

ʪʝ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʚʳʷʚʣʝʥʳ ʝʱʝ ʯʝʪʳʨʝ ʩʝʡʩʤʦʘʢʪʠʚʥʳʝ ʟʦʥʳ: ɼʝʨʙʝʥʪʩʢʘʷ, ʂʫʙʘʯʠ-

ɼʝʡʙʫʢ-ʍʘʨʙʫʢ-ʋʨʢʘʨʘʭʩʢʘʷ, ɸʨʛʫʥ-ɻʫʜʝʨʤʝʩ-ʍʘʩʘʚʶʨʪʦʚʩʢʘʷ ʠ ʃʘʛʦʜʝʭʠ-ɹʝʣʦʢʘʥʳ-

ɿʘʢʘʪʘʣʠʥʩʢʘʷ. 

9. ʆʧʨʝʜʝʣʝʥʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʤʠʛʨʘʮʠʠ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦ-
ʛʦ ʂʘʚʢʘʟʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 580-600 ʢʤ/ʛʦʜ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʤʠʛʨʘʮʠʠ. 
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ʋɼʂ 550.81 

ʆʉɸɼʆʏʅʓɽ ʆʊʃʆɾɽʅʀʗ ʇʈʀʂʋʄʉʂʆʁ ʅɽʌʊɽɻɸɿʆʅʆʉʅʆʁ ʆɹʃɸʉʊʀ ʅɸ 

ɻʃʋɹʀʅɸʍ ɹʆʃɽɽ 4,5 ʂʄ ʀ ʀʍ ɻɽʆʍʀʄʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

ɻʘʜʞʠʝʚʘ ʊ.ʈ., ʐʫʣʴʛʠʥʘ ʊ.ɸ., ʄʝʣʠʢʦʚ ʄ.ʄ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ 

ɺ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝ-

ʱʝʩʪʚʘ ʠ ʙʠʪʫʤʦʠʜʦʚ ʚ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʤʝʟʦʟʦʷ ʥʘ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 4,5ʢʤ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʠʡ 

ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʉʦʨʛ, ʍɹ, ɓ, ʘʫʪʠʛʝʥ-

ʥʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʞʝʣʝʟʘ) ʧʦ ʨʷʜʫ ʨʘʟʨʝʟʦʚ ʨʘʟʚʝʜʦʯʥʳʭ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʨʘʟʣʠʯʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʟʦʥʳ ʇʨʠʢʫʤʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ ɼʘʛʝʩʪʘʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʪʫʤʳ, ʬʘʮʠʷ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʫʛʣʝʚʦʜʦʨʦʜʳ, ʙʠʪʫʤʦʠʜʳ, ʦʨʛʘʥʠʯʝʩʢʠʡ ʫʛʣʝ-

ʨʦʜ, ʭʣʦʨʦʬʦʨʤ, ʪʨʠʘʩ, ʶʨʘ, ʤʝʣ, ʢʘʨʙʦʥ, ʧʝʩʯʘʥʠʢ, ʛʣʠʥʘ, ʘʣʝʚʨʦʣʠʪ, ʠʟʚʝʩʪʥʷʢ, ʧʠʨʠʪ, ʩʠʜʝʨʠʪ. 

 

SEDIMENTARY ROCKS OF PRIKUMSK PETROLEUM REGION AT DEPTHS GREATER 

THAN 4,5 KM AND THEIR GEOCHEMICAL CHARACTERISTICS 

Gadjieva T.R., Shulginʘ T.A., Mʝlikov M.M. 

Institute of Geology Dagestan scientific center of RAS 

Within the study area to identify the pattern of distribution of organic matter and bitumens in the sedimentary 

formation of the transformation of the Mesozoic at depths greater than 4.5 km, and also definition of conditions of their 

formation were conducted to study the changes in some geochimiceing indicators (TOC, HB, ɓ, authigenic-mineralogical 

forms of iron) for several sections of exploration and appraisal wells that characterize different tectonic zones Prikumsk 

petroleum province Dag-mill.  

Key words: bitumen, facies, organic matter, hydrocarbons, bitumens, organic carbon, chloroform, Triassic, Juras-

sic, Cretaceous, Carboniferous, Sandstone, clay, siltstone, limestone, pyrite, siderite. 

 

ɺ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʤʝʟʦʟʦʷ ʥʘ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 4,5 ʢʤ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʙʠʪʫʤʦʠʜʦʚ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʠʠ 

ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʠʟʤʝʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʉʦʨʛ, ʍɹ, ,̡ 

ʘʫʪʠʛʝʥʥʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʞʝʣʝʟʘ) ʧʦ ʨʷʜʫ ʨʘʟʨʝʟʦʚ ʨʘʟʚʝʜʦʯʥʳʭ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ 

ʩʢʚʘʞʠʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʟʦʥʳ ʇʨʠʢʫʤʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙ-

ʣʘʩʪʠ ɼʘʛʝʩʪʘʥʘ (ʈʠʩ.1). 

ɺ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʥʘ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 4,5ʢʤ ʚʩʢʨʳʚʘʝʪʩʷ ʰʠʨʦʢʠʡ ʢʦʤ-

ʧʣʝʢʩ ʦʪʣʦʞʝʥʠʡ ʦʪ ʥʠʞʥʝʛʦ ʤʝʣʘ ʜʦ ʢʘʨʙʦʥʘ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦ-

ʛʦ ʜʠʘʧʘʟʦʥʘ ʠ ʫʤʝʥʴʰʝʥʠʝ ʚʦʟʨʘʩʪʘ ʧʦʨʦʜ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ [1]. 
ɺ  ɺʦʩʪʦʯʥʦ-ʄʘʥʳʯʩʢʦʤ ʧʨʦʛʠʙʝ (ʩʢʚ. ʉʦʣʥʝʯʥʘʷ-6) ʥʘ ʛʣʫʙʠʥʘʭ ʩʚʳʰʝ 4,5ʢʤ ʟʘʣʝʛʘʶʪ 

ʩʨʝʜʥʝʪʨʠʘʩʦʚʳʝ ʦʪʣʦʞʝʥʠʷ. ʇʦʨʦʜʳ ʣʘʜʠʥʩʢʦʛʦ ʷʨʫʩʘ (ʟʘʢʫʤʩʢʘʷ ʩʚʠʪʘ) ʦʪʣʠʯʘʶʪʩʷ ʥʠʟʢʦʡ 

ʙʠʪʫʤʠʥʦʟʥʦʩʪʴʶ (ʍɹ ï 0,0006-0,0025%), ʤʘʣʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʉʦʨʛ (ʥʝ ʙʦʣʝʝ 0,25%),  ̡ʩʦʩʪʘʚ-

ʣʷʝʪ 1-2% ʠʥʦʛʜʘ ʧʦʚʳʰʘʷʩʴ ʚ ʘʣʝʚʨʦʣʠʪʘʭ ʜʦ 6%. ɺʥʠʟ ʧʦ ʨʘʟʨʝʟʫ ʢʦʣʠʯʝʩʪʚʦ ʍɹ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʜʦ 0,02% ʧʨʠ ʉʦʨʛ ï 0,024-0,3%, (̡  ʚʦʟʨʘʩʪʘʝʪ ʜʦ 7-10%, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʟʥʦʩʪʷʭ ʧʝʩʯʘʥʦ-

ʘʣʝʚʨʦʣʠʪʦʚʳʭ ʧʦʨʦʜ ʜʦʩʪʠʛʘʝʪ 20% (ʊʘʙʣʠʮʘ1-2). 

ɸʥʠʟʠʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ (ʢʠʟʣʷʨʩʢʘʷ ʩʚʠʪʘ) ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʉʦʨʛ 

(0,03-0,27%), ʦʜʥʘʢʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʷ ʍɹ (ʜʦ 0,04%), ʥʝʡʪʨʘʣʴʥʦʛʦ ʭʘʨʘʢ-

ʪʝʨʘ (ɢ=1),  ̡ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 10-23% ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʝʛʦ ʟʥʘʯʝʥʠʝʤ ʦʪʣʠʯʘʶʪʩʷ ʧʦʨʦʜʳ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʉʦʨʛ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʚ ʥʠʭ ʵʧʠʙʠʪʫʤʦʠʜʦʚ. ʇʦʨʦʜʳ ʩ ʵʧʠʛʝ-

ʥʝʪʠʯʥʦʡ ʙʠʪʫʤʠʥʦʟʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʠʨʠʪʥʦʛʦ ʞʝʣʝʟʘ, ʦʜʥʘʢʦ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʨʦʜ ʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ ʚ ʙʘʣʘʥʩʝ ʘʫʪʠʛʝʥʥʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʧʨʝʚʘʣʠʨʫʝʪ 

ʟʘʢʠʩʥʦʝ ʞʝʣʝʟʦ (ʜʦ 75%),  ʦʢʠʩʥʦʝ ʩʦʩʪʘʚʣʷʝʪ 18-26%, ʧʠʨʠʪʥʦʝ ï 2-5%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ (ʊʘʙʣ.1-2). 



ɻʘʜʞʠʝʚʘ ʊ.ʈ., ʐʫʣʴʛʠʥʘ ʊ.ɸ., ʄʝʣʠʢʦʚ ʄ.ʄ. 
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ʬʠʣʴʥʳʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ 

ʈʠʩ. 1. ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʂʫʤʫʭʩʢʦʝ. 

 

ʇʦʨʦʜʳ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ (ʜʝʤʴʷʥʦʚʩʢʘʷ ʩʚʠʪʘ) ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʤʝʥʴʰʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʉʦʨʛ (0,1-25 %), ʠ ʙʠʪʫʤʦʠʜʦʚ (ʍɹ ï 0,02, ʉɹɹ ï 0,01%) ʠ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠ-

ʷʤʠ  ̡(2-5%). ʆʪʣʦʞʝʥʠʷ ʢʫʣʪʘʡʩʢʦʡ ʩʚʠʪʳ ʚ ʩʢʚʘʞʠʥʝ ʉʦʣʥʝʯʥʘʷ-6 ʢʝʨʥʦʤ ʥʝ ʦʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʥʳ. ʇʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʩʢʚ. ʉʦʣʥʝʯʥʦʡ-6 (ʪʘʙʣ.1) ʩʚʝʨʭʫ-ʚʥʠʟ ʚʦʟʨʘʩʪʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʙʠʪʫʤʦ-

ʠʜʦʚ  ̡ ʦʪ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ï ʚ ʧʝʩʪʨʦʮʚʝʪʥʳʭ ʧʦʨʦʜʘʭ ʟʘʢʫʤʩʢʦʡ ʩʚʠʪʳ ʜʦ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ï ʚ ʦʪʣʦʞʝʥʠʷʭ ʘʥʠʟʠʥʩʢʦʛʦ ʷʨʫʩʘ ʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ. ɺ ʥʠʞʥʝʤ ʪʨʠʘʩʝ ʟʥʘʯʝʥʠʝ ʵʪʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚʥʦʚʴ ʫʤʝʥʴʰʘʶʪʩʷ. ʉʦʜʝʨʞʘʥʠʝ ʉʦʨʛ  ʠ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤ ʞʝʣʝʟʘ ʧʦ 

ʨʘʟʨʝʟʫ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʷʶʪʩʷ, ʠʥʦʛʜʘ ʚ ʧʦʨʦʜʘʭ ʢʠʟʣʷʨʩʢʦʡ ʩʚʠʪʳ ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʦʙʣʘ-
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ʜʘʥʠʝ ʚ ʙʘʣʘʥʩʝ ʧʠʨʠʪʥʦʛʦ ʞʝʣʝʟʘ, ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʝʛʦ ʩʦʜʝʨʞʘʥʠʠ ʚ ʧʦʨʦʜʝ. ɺ ʮʝʥʪʨʘʣʴ-

ʥʦʡ ʯʘʩʪʠ ʇʨʠʢʫʤʩʢʦʡ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʝ ʧʨʦʚʝʜʝʥʦ ʧʦ ʜʚʫʤ ʨʘʟʣʠʯʥʳʤ ʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʤ ʦʪ-

ʥʦʰʝʥʠʠ ʨʘʟʨʝʟʘʤ: ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴʶ ʚ ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ (ʂʫ-

ʤʫʭʩʢʘʷ-2, 3) ʠ ʥʝ ʚʩʢʨʳʚʰʝʤ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ (ɼʘʭʘʜʘʝʚʩʢʘʷ-9). ɺ ʩʢʚ. ɼʘʭʘʜʘʝʚʩʢʘʷ-9 

ʥʠʞʝ 4,5ʢʤ ʟʘʣʝʛʘʶʪ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ ʠ ʧʝʨʤʠ. 

ʆʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ (ʢʫʣʪʘʡʩʢʘʷ ʩʚʠʪʘ )ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʍɹ 

(0,0013-0,01%). ɺ ʧʦʜʦʰʚʝ ʥʘ ʛʨʘʥʠʮʝ ʩ ʢʫʤʘʥʩʢʦʡ ʩʚʠʪʦʡ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʍɹ ʜʦ 0,02%, ʠ  ̡ï 

ʜʦ 10%, ʚ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ  ̡ʥʝ ʧʨʝʚʳʰʘʝʪ 1-4%. ɺ ʙʘʣʘʥʩʝ ʞʝʣʝʟʘ ʧʨʝʦʙʣʘʜʘʝʪ ʟʘʢʠʩ-

ʥʦʝ ï 75-90%, ʦʢʠʩʥʦʝ ï 14%, ʠʥʦʛʜʘ ʥʘ ʛʨʘʥʠʮʝ ʩ ʢʫʤʘʥʩʢʦʡ ʩʚʠʪʦʡ ʫʚʝʣʠʯʠʚʘʷʩʴ ʜʦ 20%, ʩʦ-

ʜʝʨʞʘʥʠʝ ʧʠʨʠʪʥʦʛʦ ʞʝʣʝʟʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2 ʜʦ 12%. 
ʅʘ ʂʫʤʫʭʩʢʦʡ ʧʣʦʱʘʜʠ (ʨʠʩ.1) ʢʝʨʥʦʤ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʠ ʥʠʞʥʝ-

ʛʦ ʪʨʠʘʩʘ ʠ ʢʘʨʙʦʥʘ. ɺ ʧʦʨʦʜʘʭ ʣʘʜʠʥʩʢʦʛʦ ʷʨʫʩʘ ʍɹ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,005% ʧʨʠ ʉʦʨʛï 0,1-0,38%, 

 ̡ï 1-5%. ɺ ʙʘʣʘʥʩʝ ʞʝʣʝʟʘ ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʢʠʩʥʳʝ ʬʦʨʤʳ (50-68%), ʧʠʨʠʪʥʦʝ ʩʦʩʪʘʚʣʷʝʪ 5-9%, 

ʦʢʠʩʥʦʝ ï 30-45%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʢʠʩʥʦ-ʩʠʜʝʨʠʪʦʚʳʤ ʬʘʮʠʷʤ. ʇʦʨʦʜʳ ʢʠʟʣʷʨʩʢʦʡ ʩʚʠʪʳ 

ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʫʚʝʣʠʯʝʥʠʠ ʉʦʨʛ (ʥʝ ʙʦʣʝʝ 0,5%) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʙʠʪʫʤʠʥʦʟʥʦ-

ʩʪʴʶ (ʍɹ ï 0,04-0,08), ̡  ï ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 10-30%, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʛʣʠʥʘʭ ʠ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦ-

ʨʦʜʘʭ ʟʘ ʩʯʝʪ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʥʠʭ ʵʧʠʙʠʪʫʤʦʠʜʦʚ. ʆʪʣʦʞʝʥʠʷ ʜʝʤʴʷʥʦʚʩʢʦʡ ʩʚʠʪʳ (ʦʣʝʥʝʢ) ʩʦ-

ʜʝʨʞʘʪ 0,04-0,08% ʍɹ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (ɢ=2),  0,2-0,5% ï ʉʦʨʛ,  ̡ï 9-18%. ɺ ʙʘʣʘʥʩʝ  

ʞʝʣʝʟʘ ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʢʠʩʥʳʝ ʬʦʨʤʳ (50-60%), ʦʢʠʩʥʦʝ ʞʝʣʝʟʦ ʩʦʩʪʘʚʣʷʝʪ 24-36%, ʧʠʨʠʪʥʦʝ ï 

14-16%, ʭʘʨʘʢʪʝʨʠʟʫʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ. 

ʅʠʞʝ ʚ ʢʨʦʚʣʝ ʥʝʬʪʝʢʫʤʩʢʦʡ ʩʚʠʪʳ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʛʣʠʥʘʭ ʉʦʨʛ (ʜʦ 

1,7%) ʠ ʍɹ (0,156%) ʦʜʥʘʢʦ  ̡ʩʥʠʞʘʝʪʩʷ ʜʦ 7%. ɿʘʣʝʛʘʶʱʘʷ ʥʠʞʝ ʠʟʚʝʩʪʥʷʢʦʚʦ-ʜʦʣʦʤʠʪʦʚʘʷ 

ʧʘʯʢʘ, ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʉʦʨʛ (0,03-0,1%), ʍɹ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 0,02%,  ̡ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʝʪ ʜʦ 42-96%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʧʠʛʝʥʠʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʙʠʪʫʤʦʠʜʦʚ. ɼʘʣʝʝ 

ʚʳʜʝʣʷʝʪʩʷ ʧʘʯʢʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤ, ʜʣʷ ʵʪʦʛʦ ʨʘʟʨʝʟʘ, ʍɹ (0,01%) ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

(ɢ=2-2,5) ʠ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ,  ̡ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 10%. ɺ ʠʟʚʝʩʪʥʷʢʘʭ, ʟʘʣʝʛʘʶ-

ʱʠʭ ʥʘ ʩʣʘʥʮʘʭ ʢʘʨʙʦʥʘ, ʩʦʜʝʨʞʘʥʠʝ ʍɹ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 0,02-0,04% ʧʨʠ ʥʠʟʢʦʤ ʉʦʨʛ (0,07-

0,15%), ̡  ʚʦʟʨʘʩʪʘʝʪ ʜʦ 25-35%. ʆʩʘʜʢʠ ʥʝʬʪʝʢʫʤʩʢʦʡ ʩʚʠʪʳ ʦʪʣʠʯʘʶʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʦʢʠʩ-

ʥʦ-ʩʠʜʝʨʠʪʦʚʳʭ ʬʘʮʠʡ. ʀʥʦʛʜʘ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ, ʚ ʙʘʣʘʥʩʝ ʞʝʣʝʟʘ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʧʠʨʠʪʥʦʝ (40-78%), ʫʢʘʟʳʚʘʷ ʥʘ ʨʝʟʢʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ; ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦ-

ʨʦʜ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʟʘʢʠʩʥʦʝ (40-55%) ʠ ʦʢʠʩʥʦʝ (25-45%) ʞʝʣʝʟʦ, ʧʠʨʠʪʥʦʝ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 8-20%. 

ʉʣʘʥʮʳ ʢʘʨʙʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʉʦʨʛ (ʥʝ ʙʦʣʝʝ 0,25%) ʠ ʍɹ 

(0,01-0,02%), ̡  ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 5-12%. 

ɺ ʮʝʣʦʤ ʧʦ ʨʘʟʨʝʟʫ ʂʫʤʫʭʩʢʦʡ ʧʣʦʱʘʜʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʉʦʨʛ ʍɹ ʠ  ̡ʦʪʣʠ-

ʯʘʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʢʠʟʣʷʨʩʢʦʡ ʩʚʠʪʳ, ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʭ ʚʝʣʠʯʠʥʘʤʠ ï ʟʘʢʫʤʩʢʦʡ ʩʚʠʪʳ ʩʨʝʜ-

ʥʝʛʦ ʪʨʠʘʩʘ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ (ʜʝʤʴʷʥʦʚʩʢʘʷ ʠ ʥʝʬʪʝʢʫʤʩʢʘʷ ʩʚʠʪʳ) ʥʘʠʙʦʣʝʝ ʚʳ-

ʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʍɹ, ,̡ ʉʦʨʛ. ʦʪʤʝʯʘʶʪʩʷ ʚ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʝʬʪʝʢʫʤʩʢʦʡ 
ʩʚʠʪʳ, ʚ ʢʘʨʙʦʥʘʪʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʵʧʠʙʠʪʫʤʦʠʜʳ (Xɹ ï 0,02-0,04%, ̡  ï ʜʦ 30-90%), ʤʘʢʩʠʤʘʣʴ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʝʪʩʷ ʚ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʭ ʩʚʠʪʳ, ʪ. ʝ. ʥʘ ʛʨʘʥʠʮʘʭ ʩʪʨʘʪʠ-

ʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ɺʩʝ ʦʪʣʦʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʦʢʠʩʥʦ-ʩʠʜʝʨʠʪʦʚʳʭ ʬʘʮʠʡ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʠʨʠʪʥʦʛʦ ʞʝʣʝʟʘ, ʪ.ʝ. ʫʩʠʣʝʥʠʝ ʚʦʩʩʪʘʥʦ-

ʚʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʦʪʤʝʯʘʝʪʩʷ ʜʣʷ ʧʦʨʦʜ ʢʠʟʣʷʨʩʢʦʡ ʩʚʠʪʳ ʠ ʨʝʞʝ ï ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʛʦ 

ʪʨʠʘʩʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʰʝʦʧʠʩʘʥʥʳʤʠ ʨʘʟʨʝʟʘʤʠ ʉʦʣʥʝʯʥʦʡ ʠ ɼʘʭʘʜʘʝʚʩʢʦʡ ʧʣʦʱʘʜʝʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʢʠʩʥʳʭ ʬʦʨʤ ʚ ʙʘʣʘʥʩʝ ʞʝʣʝʟʘ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ. 

ʅʘ ʶʛʦ-ʚʦʩʪʦʢʝ (ʩʢʚ. ʂʦʯʫʙʝʡ-2) ʥʘ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 4,5ʢʤ ʚʩʢʨʳʪʳ ʦʪʣʦʞʝʥʠʷ ʦʪ ʩʨʝʜ-

ʥʝʡ ʶʨʳ ʜʦ ʢʘʨʙʦʥʘ (ʪʘʙʣ. 1, 2). ʉʨʝʜʥʝʶʨʩʢʠʝ ʧʦʨʦʜʳ ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠ-

ʝʤ ʉʦʨʛ (1,34%) ʠ ʍɹ (0,08-0,2%) ʥʝʡʪʨʘʣʴʥʦʛʦ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (ɢ ï 1-2,5), ̡  ʜʦ-

ʚʦʣʴʥʦ ʚʳʩʦʢʘʷ ï 12-42%. ɺ ʙʘʣʘʥʩʝ ʞʝʣʝʟʘ ʧʨʝʦʙʣʘʜʘʝʪ ʟʘʢʠʩʥʦʝ (40-55%), ʦʢʠʩʥʦʝ ʩʦʩʪʘʚʣʷ-



ɻʘʜʞʠʝʚʘ ʊ.ʈ., ʐʫʣʴʛʠʥʘ ʊ.ɸ., ʄʝʣʠʢʦʚ ʄ.ʄ. 

ʆʉɸɼʆʏʅʓɽ ʆʊʃʆɾɽʅʀʗ ʇʈʀʂʋʄʉʂʆʁ ʅɽʌʊɽɻɸɿʆʅʆʉʅʆʁ ʆɹʃɸʉʊʀ ʅɸ ɻʃʋɹʀʅɸʍ ɹʆʃɽɽ 4,5 ʂʄ ʀ ʀʍ é 
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ʝʪ 30-40%, ʧʠʨʠʪʥʦʝ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 4 ʜʦ 30%. ʅʠʞʥʝʶʨʩʢʠʝ ʧʝʩʯʘʥʠʢʠ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ ʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʉʦʨʛ ï 1,06% ʠ ʍɹ ï 0,06-0,18% ʧʨʠ  ̡ï 12-25%. ʉʥʠʞʘʝʪʩʷ ʜʦʣʷ ʧʠʨʠʪʥʦʛʦ ʞʝ-

ʣʝʟʘ (ʥʝ ʙʦʣʝʝ 1%), ʚ ʦʙʱʝʤ ʝʛʦ ʙʘʣʘʥʩʝ ʧʨʝʦʙʣʘʜʘʝʪ ʟʘʢʠʩʥʦʝ ï 52% ʠ ʦʢʠʩʥʦʝ ï 47%. ʆʩʥʦʚ-

ʥʘʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʢʠʟʣʷʨʩʢʦʡ ʩʚʠʪʳ ʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ ïʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝ-

ʚʳʩʦʢʠʤ ʉʦʨʛ ï 0,03-0,34%, ʍɹ ï 0,005-0,01%,   ̡ï 3%. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʩʣʦʠ ʠʟ-

ʚʝʩʪʥʷʢʦʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ ʠ ʛʣʠʥʳ ï ʚ ʥʠʞʥʝʡ, ʥʘ ʛʨʘʥʠʮʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʶʨʩʢʠʤʠ ʠ 

ʥʠʞʥʝʪʨʠʘʩʦʚʳʤʠ ʧʦʨʦʜʘʤʠ, ʛʜʝ ʩʦʜʝʨʞʘʥʠʝ ʍɹ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 0,08%. ʉʨʝʜʥʝʪʨʠʘʩʦʚʳʝ 

ʦʩʘʜʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʦʢʠʩʥʦ-ʩʠʜʝʨʠʪʦʚʦʡ ʬʘʮʠʠ (ʪʘʙʣ.1).  
 

ʊʘʙʣʠʮʘ 1 

ɻʝʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʟʨʝʟʦʚ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ʇʨʠʢʫʤʩʢʦʡ ʦʙʣʘʩʪʠ ɼʘʛʝʩʪʘʥʘ ʥʘ ʛʣʫʙʠʥʘʭ >4,5 ʢʤ. 

 
 

ʇʣʦʱʘʜʠ 

ʉʦʣʥʝʯʥʘʷ 

ʧʘʨʘʤʝʪʨʳ  

 

ʩʚʠʪʳ 

 

ʉʦʨʛ % 

 

ʍɹ  % 

 

ɓ  % 

ɹʘʣʘʥʩ ʞʝʣʝʟʘ % 

ʆʢʠʩʥʦʝ ɿʘʢʠʩʥʦʝ ʇʠʨʠʪʥʦʝ 

ɿʘʢʫʤʩʢʘʷ ʊ2 0,24-0,3 0,0006-0,02 1,2-20 16-28 50-72 0-34 

ʂʠʟʣʷʨʩʢʘʷ ʊ2 0,03-0,27 4,04 10-23 2-28 0-72 0-98 

ɼʝʤʴʷʥʦʚʩʢʘʷ ʊ1 0,1-0,25 0,02 2-5 14-29 69-86 0-3 

ʂʫʣʪʘʡʩʢʘʷ ʊ1  0,0013-0,021 1-10 7-20 75-90 2-12 

ʅʝʬʪʝʢʫʤʩʢʘʷ  

ʊ1ïʈ 

      

ʂʫʤʘʥʩʢʘʷ ʈ       

ʂʘʨʙʦʥ ʉ       

ʇʣʦʱʘʜʠ ʂʫʤʫʭʩʢʘʷ 

ʧʘʨʘʤʝʪʨʳ  

 

ʩʚʠʪʳ 

ʉʦʨʛ % ʍɹ  % ɓ  % ɹʘʣʘʥʩ ʞʝʣʝʟʘ % 

   ʆʢʠʩʥʦʝ ɿʘʢʠʩʥʦʝ ʇʠʨʠʪʥʦʝ 

ɿʘʢʫʤʩʢʘʷ ʊ2 0,1-0,38 <0,005 1-5 30-45 50-68 5-9 

ʂʠʟʣʷʨʩʢʘʷ ʊ2 0,2-0,5 0,04-0,08 10-30 24-36 40-60 4-26 

ɼʝʤʴʷʥʦʚʩʢʘʷ ʊ1 0,4-0,5 0,04-0,08 9-18 24-36 50-60 14-16 

ʂʫʣʪʘʡʩʢʘʷ ʊ1 ʆʪʩʫʪʩʪʚʫʶʪ  

ʅʝʬʪʝʢʫʤʩʢʘʷ 

ʊ1ïʈ 

0,07-1,7 0,01-0,156 7-96 25-45 50-55 8-78 

ʂʫʤʘʥʩʢʘʷ ʈ ʆʪʩʫʪʩʪʚʫʝʪ 

ʂʘʨʙʦʥ ʉ <0,25 0,01-0,02 5-12    

ʇʣʦʱʘʜʠ ʂʦʯʫʙʝʡ 

ʧʘʨʘʤʝʪʨʳ  

 

ʩʚʠʪʳ 

ʉʦʨʛ % ʍɹ  % ɓ  % ɹʘʣʘʥʩ ʞʝʣʝʟʘ % 

   ʆʢʠʩʥʦʝ ɿʘʢʠʩʥʦʝ ʇʠʨʠʪʥʦʝ 

ɿʘʢʫʤʩʢʘʷ ʊ2 ʆʪʩʫʪʩʪʚʫʶʪ  

ʂʠʟʣʷʨʩʢʘʷ ʊ2 0,03-0,34  0,005-0,08 1-30 26-30 46-60 1-16 

ɼʝʤʴʷʥʦʚʩʢʘʷ ʊ1 0,25-0,28 0,005-0,08 22-25 23-28 60-65 5-10 

ʂʫʣʪʘʡʩʢʘʷ ʊ1 0,35 0,08 <5 20-29 50-74 0-24 

ʅʝʬʪʝʢʫʤʩʢʘʷ 

ʊ1ïʈ 

ʆʪʩʫʪʩʪʚʫʝʪ  

ʂʫʤʘʥʩʢʘʷ ʈ 0,2 0,0025 1,5 28-32 64-68 1-4 

ʂʘʨʙʦʥ ʉ 1,4 0,02 <1 7 90 3 

 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʢʠʩʥʦʛʦ ʞʝʣʝʟʘ ʦʪʤʝʯʝʥʦ ʚ ʧʦʨʦʜʘʭ ʩ ʚʳʩʦʢʠʤ ʍɹ ʠ ,̡ 

ʟʘʣʝʛʘʶʱʠʭ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. 

                                                           
1 ʇʦ ʉʂɺ. ɼʘʭʘʜʘʝʚʩʢʘʷ 9 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 2(69), 2017 
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ɺ ʦʪʣʦʞʝʥʠʷʭ ʜʝʤʴʷʥʦʚʩʢʦʡ ʩʚʠʪʳ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ ʢʦʣʠʯʝʩʪʚʦ ʍɹ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ (ɢ ï 2-4) ʩʦʩʪʘʚʣʷʝʪ 0,08% ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʉʦʨʛ (0,25-0,28%) ʩ ʚʳʩʦ-

ʢʦʡ ʩʪʝʧʝʥʴʶ ʙʠʪʫʤʠʥʠʟʘʮʠʠ ( ̡ï 22-25%). ʋʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨʦʜ ʩʭʦʜʥʳ ʩʦ ʩʨʝʜʥʝʪʨʠʘ-

ʩʦʚʳʤʠ ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʚʦʟʨʘʩʪʘʥʠʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʠ (ʦʢʠʩʥʦʝ ʞʝʣʝʟʦ ï 23-28% 

ʦʪ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʧʠʨʠʪʥʦʝ ï 5-10%). ɺ ʦʪʣʦʞʝʥʠʷʭ ʢʫʣʪʘʡʩʢʦʡ ʩʚʠʪʳ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʚʝʨʭʫ-ʚʥʠʟ ʧʦ ʨʘʟʨʝʟʫ ʉʦʨʛ, ʍɹ ʠ .̡ ɺ ʛʣʠʥʘʭ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʉʦʨʛ ʩʦ-

ʩʪʘʚʣʷʝʪ 0,35%, ʍɹ ï 0,08%,  ɢ ï 4, ̡  ï 20%. ʀʟʚʝʩʪʢʦʚʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʦʜʝʨʞʘʪ 

0,15% ï ʉʦʨʛ.0,01% ï ʍɹ ʥʝʡʪʨʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (ɢ ï 1), ̡  ï ʥʝ ʙʦʣʝʝ 5%, ʘ ʧʝʩʯʘʥʠʢʠ, ʟʘʣʝʛʘ-

ʶʱʠʝ ʚ ʧʦʜʦʰʚʝ ʩʚʠʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʝʱʝ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦ-

ʪʦʨʳʝ ʩʦʧʦʩʪʘʚʠʤʳ ʩ [2-5]. ʉʦʦʪʥʦʰʝʥʠʝ ʘʫʪʠʛʝʥʥʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʞʝʣʝʟʘ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ ʦʢʠʩʥʦ-ʩʠʜʝʨʠʪʦʚʳʭ ʬʘʮʠʡ: ʟʘʢʠʩʥʦʝ ʞʝʣʝʟʦ ʩʦʩʪʘʚʣʷʝʪ 50-74%, 

ʦʢʠʩʥʦʝ ï 20-29%, ʧʠʨʠʪʥʦʝ ï 10-24%, ʘ ʚ ʧʦʜʦʰʚʝ ʩʚʠʪʳ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʊʘʙʣʠʮʘ 2 

ɻʝʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʟʨʝʟʦʚ ʥʠʞʥʝʤʝʣʦʚʳʭ ʠ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʇʨʠʢʫʤʩʢʦʡ ʦʙʣʘʩʪʠ ɼʘʛʝʩʪʘʥʘ ʥʘ ʛʣʫʙʠʥʘʭ >4,5 ʢʤ 

 
ʇʣʦʱʘʜʠ ʂʦʯʫʙʝʡ ʂʦʤʩʦʤʦʣʴʩʢʘʷ 

ʧʘʨʘʤʝʪʨʳ  

 

 

ʚʦʟʨʘʩʪ 

 

ʉʦʨʛ 

% 

 

ʍɹ  % 

 

ɓ  

% 

ɹʘʣʘʥʩ ʞʝʣʝʟʘ %  

ʉʦʨʛ 

% 

 

ʍɹ  % 

 

ɓ  % 

ɹʘʣʘʥʩ ʞʝʣʝʟʘ % 

ʆʢʠʩ-

ʥʦʝ 

ɿʘʢʠʩ-

ʥʦʝ 

ʇʠʨʠ-

ʪʥʦʝ 

ʆʢʠʩ

-ʥʦʝ 

ɿʘ-

ʢʠʩ-

ʥʦʝ 

ʇʠʨʠ-

ʪʥʦʝ 

ɹʝʨʨʠʘʩ-

ʚʘʣʘʥʞʠʥ 

      0,2 0,04 22 2 60 38 

ʂʠʤʤʝʨʠʜʞ-

ʪʠʪʦʥ 

      0,05 0,0003-

0,006 

1-7 2-40 58-90 2-18 

ʂʝʣʣʦʚʝʡ       0,3-

1,5 

0,04-0,2 3-20 1-12 70-87 10-38 

ɹʘʪ-ʙʘʡʦʩ 0,2-

2,0 

0,015-

0,156 

2,5-

42 

30-38 40-60 5-30 0,6-

1,8 

0,04-0,2 4-10 30-38 60-65 1-10 

ɸʘʣʝʥ 

 

0,4-

0,6 

0,06 2-5 2-5 40-50 45-60       

ʊʦʘʨ 

 

0,1-

0,76 

0,0025-

0,2 

<1-

22 

5-50 50-95 0-40       

 

ʅʠʞʥʝʧʝʨʤʩʢʠʝ ʧʦʨʦʜʳ (ʢʫʤʘʥʩʢʘʷ ʩʚʠʪʘ) ʦʪʣʠʯʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʍɹ (<0,005%) ʠ ʆɺ ʩ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʙʠʪʫʤʠʥʦʟʥʦʩʪʠ (<̡1), ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʭ ʧʨʦʭʦʜʠʣʦ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʢʠʩʥʦ-ʩʠʜʝʨʠʪʦʚʳʭ ʬʘʮʠʡ (ʚ ʙʘʣʘʥʩʝ ʞʝʣʝʟʘ ʦʢʠʩʥʦʝ ʩʦʩʪʘʚʣʷʝʪ 

28-32%, ʟʘʢʠʩʥʦʝ ï 64-68%, ʧʠʨʠʪʥʦʝ ï 1-4%). ɺ ʩʣʘʥʮʘʭ ʢʘʨʙʦʥʘ ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʉʦʨʛ 

(1,4%) ʠ ʍɹ (0,02%, ɢ ï 1), ʦʜʥʘʢʦ  ̡ʦʩʪʘʝʪʩʷ ʥʝʚʳʩʦʢʦʡ, ʚ ʙʘʣʘʥʩʝ ʞʝʣʝʟʘ ʧʨʝʦʙʣʘʜʘʝʪ ʟʘʢʠʩ-

ʥʦʝ ï 90%, ʦʢʠʩʥʦʝ ʩʦʩʪʘʚʣʷʝʪ 7%, ʧʠʨʠʪʥʦʝ ï 3%, ʪ. ʝ. ʧʨʝʦʙʣʘʜʘʶʪ ʩʠʜʝʨʠʪʦʚʳʝ ʬʘʮʠʠ. 

ɺ ʨʘʟʨʝʟʝ ʂʦʯʫʙʝʝʚʩʢʦʡ ʩʢʚʘʞʠʥʳ-2 ʥʘʠʙʦʣʝʝ ʦʙʦʛʘʱʝʥʳ ʦʨʛʘʥʠʢʦʡ ʠ ʍɹ ʶʨʩʢʠʝ ʦʪ-

ʣʦʞʝʥʠʷ. ʇʦʨʦʜʳ ʢʠʟʣʷʨʩʢʦʡ ʩʚʠʪʳ ʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ, ʦʪʣʠʯʘʶʱʠʝʩʷ, ʚ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʨʘʟʨʝ-

ʟʘʭ, ʧʦʚʳʰʝʥʥʳʤʠ ʉʦʨʛ, ʍɹ ʠ ,̡ ʟʜʝʩʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʵʪʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʧʨʦʩʣʦʝʢ ʩ ʚʳʩʦʢʠʤ ʍɹ (0,08%). ʇʦʚʳʰʝʥʥʘʷ ʙʠʪʫʤʠ-

ʥʦʟʥʦʩʪʴ ʧʦʨʦʜ ʠ ʆɺ ʦʪʤʝʯʘʝʪʩʷ ʚ ʦʪʣʦʞʝʥʠʷʭ ʜʝʤʴʷʥʦʚʩʢʦʡ ʩʚʠʪʳ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ. ʆʪʣʦʞʝ-

ʥʠʷ ʪʨʠʘʩʘ, ʧʝʨʤʠ ʠ ʢʘʨʙʦʥʘ ʩʦʜʝʨʞʘʪ ʚ ʦʩʥʦʚʥʦʤ ʩʠʥʛʝʥʝʪʠʯʥʳʝ ʙʠʪʫʤʦʠʜʳ,  ̡ʥʝʚʳʩʦʢʘʷ (1-

5%), ʠʥʦʛʜʘ ʦʪʤʝʯʘʶʪʩʷ ʵʧʠʙʠʪʫʤʦʠʜʳ ʩ  ̡ï ʜʦ 20-25%. 

ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʣʫʙʦʢʦʧʦʛʨʫʞʝʥʥʳʭ ʛʦʨʠʟʦʥ-

ʪʦʚ ʧʨʦʚʝʜʝʥʳ ʧʦ ʩʢʚʘʞʠʥʝ ʂʦʤʩʦʤʦʣʴʩʢʘʷ, ʛʜʝ ʥʘ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 4,5ʢʤ ʚʩʢʨʳʪʳ ʥʠʞʥʝʤʝʣʦ-

ʚʳʝ ʠ ʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ. ɺ ʜʦʣʦʤʠʪʘʭ ʙʝʨʨʠʘʩ-ʚʘʣʘʥʞʠʥʘ ʉʦʨʛ ʩʦʩʪʘʚʣʷʝʪ 0,15%, ʧʨʠ ʜʦʚʦʣʴʥʦ 

ʚʳʩʦʢʦʤ ʟʥʘʯʝʥʠʠ ʍɹ (0,04%),  ɢ=2,  ̡ʚʦʟʨʘʩʪʘʝʪ ʜʦ 22%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʧʠʛʝʥʝʪʠʯʝ-



ɻʘʜʞʠʝʚʘ ʊ.ʈ., ʐʫʣʴʛʠʥʘ ʊ.ɸ., ʄʝʣʠʢʦʚ ʄ.ʄ. 

ʆʉɸɼʆʏʅʓɽ ʆʊʃʆɾɽʅʀʗ ʇʈʀʂʋʄʉʂʆʁ ʅɽʌʊɽɻɸɿʆʅʆʉʅʆʁ ʆɹʃɸʉʊʀ ʅɸ ɻʃʋɹʀʅɸʍ ɹʆʃɽɽ 4,5 ʂʄ ʀ ʀʍ é 

37 

ʩʢʦʡ ʧʨʠʨʦʜʝ ʙʠʪʫʤʦʠʜʦʚ. ɺ ʙʘʣʘʥʩʝ ʞʝʣʝʟʘ ʧʨʝʚʘʣʠʨʫʝʪ ʟʘʢʠʩʥʦʝ (62%) ʠ ʧʠʨʠʪʥʦʝ (38%.), 

ʦʢʠʩʥʦʝ ʩʦʩʪʘʚʣʷʝʪ 2%. 

ɺʝʨʭʥʝʶʨʩʢʘʷ ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʪʦʣʱʘ ʦʪʣʠʯʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʉʦʨʛ (0,02-0,03%) ʠ ʍɹ (ʥʝ ʙʦʣʝʝ 0,005%),  ̡ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1 ʜʦ 8%, ʫʚʝʣʠʯʠʚʘʷʩʴ ʚ ʧʦʜʦʰʚʝ 

ʩʚʠʪʳ, ʥʘ ʛʨʘʥʠʮʝ ʩ ʜʦʣʦʤʠʪʘʤʠ ʦʢʩʬʦʨʜʘ  ̡ʚ ɻʪʠʭ ʦʪʣʦʞʝʥʠʷʭ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʠʞʥʝʤʝʣʦʚʳʤʠ ʜʦʣʷ ʦʢʠʩʥʦʛʦ ʞʝʣʝʟʘ (ʜʦ 42%), ʟʘʢʠʩʥʦʝ ʩʦʩʪʘʚʣʷʝʪ 56%, ʧʠʨʠʪʥʦʝ ï 2%, ʪ. ʝ. 

ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʊʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝ-

ʛʦ ʢʝʣʣʦʚʝʷ ʩʦʜʝʨʞʘʪ 0,3-0,5% ï ʉʦʨʛ ʠ 0,04-0,08% ï ʍɹ ʩ ɢ ï 2-8, ʥʘʠʙʦʣʝʝ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʝ 

ʵʧʠʙʠʪʫʤʦʠʜʳ ʦʪʤʝʯʝʥʳ ʚ ʘʣʝʚʨʦʣʠʪʘʭ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʝʦʙʣʘʜʘʥʠʠ ʟʘʢʠʩʥʦʛʦ ʞʝʣʝʟʘ 

(66-88%) ʜʣʷ ʦʧʠʩʳʚʘʝʤʳʭ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʠʨʠʪʥʦʛʦ (5-25%) ʠ ʩʥʠʞʝʥʠʝ ʦʢʠʩ-

ʥʦʛʦ (2-8%) ʞʝʣʝʟʘ, ʪ. ʝ. ï ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ. 

ʇʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʠʞʥʝʛʦ ʢʝʣʣʦʚʝʷ ʠ ʩʨʝʜʥʝʡ ʶʨʳ ʥʘʠʙʦʣʝʝ ʦʙʦʛʘʱʝʥʳ 

ʉʦʨʛ (0,5-1,96%) ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚ ʛʣʠʥʘʭ ʙʘʡʦʩʘ, ʠ ʤʠʥʠʤʘʣʴʥʦʤ ï ʚ ʘʣʝʚʨʦʣʠʪʘʭ 

ʢʝʣʣʦʚʝʷ ʠ ʧʝʩʯʘʥʦʡ ʧʘʯʢʝ ï ʙʘʡʦʩʘ. ʂʦʣʠʯʝʩʪʚʦ ʍɹ ʦʯʝʥʴ ʚʳʩʦʢʦʝ (0,113-0,2%), ʥʝʩʢʦʣʴʢʦ 

ʫʤʝʥʴʰʘʝʪʩʷ (ʜʦ 0,04-0,08%) ʚ ʛʣʠʥʘʭ ʧʝʩʯʘʥʦʡ ʧʘʯʢʠ. ɹʠʪʫʤʦʠʜ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʡ (ɢ ï 2-4), ʦʜʥʘ-

ʢʦ ̡ ʥʝ ʦʯʝʥʴ ʚʳʩʦʢ (4-9%), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʠʥʛʝʥʝʪʠʯʥʦʩʪʠ ʙʠʪʫʤʦʠʜʦʚ ʚʤʝʱʘʶʱʠʭ ʦʪ-

ʣʦʞʝʥʠʡ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʨʦʜ ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʝ. 

ʇʨʝʦʙʣʘʜʘʶʱʠʤ ʚ ʙʘʣʘʥʩʝ ʞʝʣʝʟʘ ʷʚʣʷʝʪʩʷ ʟʘʢʠʩʥʦʝ (64-72%), ʧʠʨʠʪʥʦʝ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 

20-24% ï ʚ ʦʪʣʦʞʝʥʠʷʭ ʢʝʣʣʦʚʝʷ, ʜʦ 2-8% ï ʚ ʙʘʡʦʩʝ, ʦʢʠʩʥʦʝ ʩʦʩʪʘʚʣʷʝʪ 6-10% ʚ ʢʝʣʣʦʚʝʝ, ʘ ʚ 

ʙʘʡʦʩʝ ʝʛʦ ʜʦʣʷ ʚ ʙʘʣʘʥʩʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 27-35%. ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʨʝ-

ʞʠʤʘ ʚ ʦʙʱʝʤ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʚ ʙʘʪ-ʙʘʡʦʩʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʝʛʦ ʦʩʣʘʙʣʝʥʠʝ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʢʝʣʣʦʚʝʝʤ. 

ɸʥʘʣʠʟ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʨʘʟʨʝʟʫ ʂʦʤʩʦʤʦʣʴʩʢʦʡ| ʩʢʚʘʞʠʥʳ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʩʚʝʨʭʫ-ʚʥʠʟ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʉʦʨʛ ʠ ʍɹ ï ʦʪ ʩʫʣʴʬʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ 

ʦʩʘʜʢʦʚ ʥʠʞʥʝʛʦ ʤʝʣʘ ʠ ʚʝʨʭʥʝʡ ʶʨʳ ï ʢ ʪʝʨʨʠʛʝʥʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʢʝʣʣʦʚʝʷ, ʛʜʝ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʫʤʘ ʚ ʧʦʨʦʜʘʭ ʩʨʝʜʥʝʡ ʶʨʳ. ɺ ʙʘʣʘʥʩʝ ʘʫʪʠʛʝʥʥʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʞʝʣʝʟʘ ʚ ʧʦ-

ʨʦʜʘʭ ʥʠʞʥʝʛʦ ʤʝʣʘ ʠ ʶʨʳ ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʢʠʩʥʳʝ ʬʦʨʤʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʦʡ ʠʣʠ ʩʣʘʙʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩʨʝʜʝ ʚ ʫʩʣʦʚʠʷʭ ʩʠʜʝʨʠʪʦʚʳʭ, ʨʝʞʝ ï ʧʠʨʠʪʦʚʦ-

ʩʠʜʝʨʠʪʦʚʳʭ ʠʣʠ ʦʢʠʩʥʦ-ʩʠʜʝʨʠʪʦʚʳʭ ʬʘʮʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʪʣʦʞʝʥʠʡ ʧʦ ʨʘʟʨʝʟʘʤ 

ʩʢʚʘʞʠʥ ʇʨʠʢʫʤʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʷʝʪ ʨʝʟʶʤʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ: 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʉʦʨʛ, ʍɹ,  ̡ʧʦ ʨʘʟʨʝʟʫ, ʚ ʦʙʱʝʤ, ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ ʜʦʚʦʣʴ-

ʥʦ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʛʜʝ ʩʚʝʨʭʫ-ʚʥʠʟ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʉʦʨʛ ʠ ʍɹ ʦʪ ʩʫʣʴʬʘʪʥʦ-

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʦʩʘʜʢʦʚ ʥʠʞʥʝʛʦ ʤʝʣʘ-ʚʝʨʭʥʝʡ ʶʨʳ ʢ ʚʝʨʭʥʝ- ʠ ʩʨʝʜʥʝʶʨʩʢʠʤ 

ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤ ʧʦʨʦʜʘʤ. ɸ ʚ ʪʨʠʘʩʦʚʦʤ ʢʦʤʧʣʝʢʩʝ ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʉʦʨʛ., 

ɢ, ʍɹ ʠ ʥʠʟʢʠʤʠ  ̡ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʟʘʢʫʤʩʢʦʡ ʩʚʠʪʳ ʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʈʆɺ ʠ ʙʠʪʫʤʦʠʜʦʚ ʦʪʣʠʯʘʶʪʩʷ ʘʥʠʟʠʡʩʢʠʝ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʝ 

ʦʪʣʦʞʝʥʠʷ (ʢʠʟʣʷʨʩʢʘʷ ʩʚʠʪʘ) ʠ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʜʝʤʴʷʥʦʚʩʢʦʡ ʩʚʠʪʳ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ. ɺ 

ʥʝʬʪʝʢʫʤʩʢʦʡ ʩʚʠʪʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʉʦʨʛ, ʍɹ ʠ  ̡

ʧʨʠʫʨʦʯʝʥʳ ʢ ʛʣʠʥʠʩʪʳʤ ʦʪʣʦʞʝʥʠʷʤ, ʚ ʢʘʨʙʦʥʘʪʘʭ ʉʦʨʛ ʫʤʝʥʴʰʘʝʪʩʷ,  ̡ʫʚʝʣʠʯʠʚʘʝʪʩʷ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ (0,02-0,04%) ʵʧʠʙʠʪʫʤʦʠʜʦʚ. ʆʪʣʦʞʝ-

ʥʠʷ ʢʫʤʘʥʩʢʦʡ ʩʚʠʪʳ ʥʠʞʥʝʡ ʧʝʨʤʠ ʦʪʣʠʯʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʍɹ (0,005%) 

ʠ ʆɺ ʩ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʙʠʪʫʤʠʥʦʟʥʦʩʪʠ. ɺ ʩʣʘʥʮʘʭ ʢʘʨʙʦʥʘ ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʉʦʨʛ ʠ 

ʍɹ ʧʨʠ ʥʝʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʙʠʪʫʤʠʥʦʟʥʦʩʪʠ ʆɺ. ʇʦ ʨʘʟʨʝʟʫ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʠʩʭʦ-

ʜʠʪ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ ʍɹ ʠ ,̡ ʩʦʜʝʨʞʘʥʠʝ ʉʦʨʛ ï ʙʦ-

ʣʝʝ ʧʦʩʪʦʷʥʥʦ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʙʠʪʫʤʠʥʦʟʥʦʩʪʠ ʧʦʨʦʜ ʥʘ ʛʨʘʥʠʮʘʭ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ (ʂʦʯʫʙʝʡ-2 ï ʠʟʚʝʩʪʥʷʢʠ ʢʠʟʣʷʨʩʢʦʡ ʩʚʠʪʳ ʥʘ ʛʨʘʥʠʮʝ ʩ 

ʶʨʦʡ ʠ ʥʠʞʥʠʤ ʪʨʠʘʩʦʤ; ɼʘʭʘʜʘʝʚʩʢʘʷ-9 ï ʧʦʨʦʜʳ ʢʫʣʪʘʡʩʢʦʡ ʩʚʠʪʳ ʥʘ ʛʨʘʥʠʮʝ ʩ ʢʫʤʘʥ-

ʩʢʦʡ ʩʚʠʪʦʡ; ʂʫʤʫʭʩʢʘʷ ï ʠʟʚʝʩʪʥʷʢʠ ʥʝʬʪʝʢʫʤʩʢʦʡ ʩʚʠʪʳ ʥʘ ʛʨʘʥʠʮʝ ʩ ʢʘʨʙʦʥʦʤ).  
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 ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʦ ʧʨʦʛʥʦʟʫ ʦʧʘʩʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʤʦʱʴʶ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʧʣʦʪʠʥ. ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ 

ʨʘʡʦʥʘʭ ʩʪʚʦʨʦʚ ʛʠʜʨʦʫʟʣʦʚ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʙʫʞʜʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʜʣʠʥʥʳʝ ʚʨʝʤʝʥ-

ʥʳʝ ʨʷʜʳ ʰʪʘʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʨʝʟʦʥʠʨʫʶʱʘʷ ʨʦʣʴ ʚʳʩʦʢʦʛʨʘʜʠʝʥʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʥʘʧʦʨʘ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘ-

ʥʦʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʩʠʣʴʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ, ʧʘʨʘʤʝʪʨʘʤʠ ʦʞʠʜʘʝʤʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʧʨʦ-

ʛʥʦʟʥʳʤ ʚʨʝʤʝʥʝʤ ʩʦʙʳʪʠʷ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʧʨʦʛʥʦʟ, ʧʣʦʪʠʥʳ, ʦʧʘʩʥʳʝ ʛʝʦʣʦ-

ʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

MONITORING AND FORECAST OF DANGEROUS GEODYNAMIC PROCESSES USING 

MEASUREMENT SYSTEMS OF DAMS 

Marchuk A.N., Marchuk N.A. 

Institute of physics of the earth. O. Y. Schmidt, RAS 

The work is dedicated to scientific research, according to the forecast of dangerous geodynamic processes using 

measurement systems of dams. High degree of knowledge of the geological, seismotectonic conditions in the areas of the 

sections of the waterworks, a large number of excited and natural earthquakes, long time series of regular observations, 

resonating the role of high-gradient stress and pressure allow you to set the relationship between the strong precursors, 

para-meters of the expected earthquake and the predicted time of the event. 

 Key words: geodynamic processes, measurement systems, forecast, dams, hazardous geological processes. 

 1. ʎʝʣʠ ʠ ʟʘʜʘʯʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩ 1992 ʛʦʜʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʘʢʘʜʝʤʠʢʘ ʅ.ʇ. ʃʘʚʝʨʦʚʘ ʠ ʠʤʝʝʪ ʜʚʝ 

ʮʝʣʠ: 

- ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

çʧʣʦʪʠʥʘ-ʦʩʥʦʚʘʥʠʝ-ʚʦʜʦʭʨʘʥʠʣʠʱʝè ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʦʣʴʰʠʭ 

ʛʠʜʨʦʫʟʣʦʚ ʠ  ʪʝʨʨʠʪʦʨʠʡ; 

- ʩʦʟʜʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ  ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ  ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʧʣʦʪʠʥ. 

ʇʦʯʪʠ ʚʩʝ ʚʳʩʦʢʦʥʘʧʦʨʥʳʝ ʧʣʦʪʠʥʳ ʉʉʉʈ ʠ ʈʌ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʝʡʩʤʦʦʧʘʩʥʳʭ ʨʝʛʠʦ-

ʥʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʩʪʨʦʝʥʳ ʚ ʨʘʟʣʦʤʳ, ʚ ʣʦʢʘʣʴʥʳʝ ʧʦʣʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʲʝʢʪʳ ʚʳʩʦʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʫʥʠʢʘʣʴʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʧʦʣʠʛʦʥʳ.  

ʅʘʨʳʥʩʢʠʡ ʢʘʩʢʘʜ ɻʕʉ ʠʣʣʶʩʪʨʠʨʫʝʪ ʦʪʥʦʰʝʥʠʷ ʛʠʜʨʦʫʟʣʦʚ ʩ ʨʘʟʣʦʤʘʤʠ. ʉʫʱʝʩʪʚʫʝʪ 

ʤʥʝʥʠʝ ʦ ʥʝʧʨʠʯʘʩʪʥʦʩʪʠ ʊʦʢʪʦʛʫʣʴʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʢ ʉʫʩʘʤʳʨʩʢʦʤʫ ʟʝʤʣʝʪʨʷʩʝʥʠʶ. ʅʦ 

ʝʩʪʴ ʚʦʧʨʦʩʳ: ʧʦʯʝʤʫ ʚʤʝʩʪʦ 500 ʣʝʪ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʧʦ ʂʨʝʩʪʥʠʢʦʚʫ ʠ ʅʝʨʩʝʩʦʚʫ ʤʝʞʜʫ ʏʘʪ-

ʢʘʣʴʩʢʠʤ 1946 ʛ. ʠ ʉʫʩʘʤʳʨʩʢʠʤ 1992 ʛ. ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʧʨʦʰʣʦ 46 ʣʝʪ? ʇʦʯʝʤʫ ʵʧʠʮʝʥʪʨ 

ʉʫʩʘʤʳʨʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʥʦʤ ʙʦʨʪʫ ʊʘʣʘʩʦ-ʌʝʨʛʘʥʩʢʦʛʦ ʨʘʟʣʦʤʘ, 

ʩʯʠʪʘʚʰʝʛʦʩʷ ʘʩʝʡʩʤʠʯʥʳʤ? ɹʝʣʳʝ ʧʘʨʦʚʦʜʷʥʳʝ ʬʦʥʪʘʥʳ, ʥʘʙʣʶʜʘʚʰʠʝʩʷ ʧʨʠ ʪʦʣʯʢʝ, ʚʦʟ-

ʤʦʞʥʳ ʪʦʣʴʢʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʉʪʝʧʝʥʴ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ɻʕʉ ʦʧʨʝʜʝʣʷʣ ʀʌɿ ʈɸʅ ʠ ʢʘʞʜʳʡ ʨʘʟ ʩ ʫʚʝʣʠ-

ʯʝʥʠʝʤ, ʧʨʠ ʵʪʦʤ ʥʘʫʢʘ ʦʩʪʘʝʪʩʷ ʥʝʧʦʨʦʯʥʦʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʬʘʢʪʠʯʝʩʢʠ ʠʟʤʝʨʝʥʥʳʝ ʥʘʧʨʷʞʝ-

ʥʠʷ ʚ ʧʣʦʪʠʥʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʶʪ ʨʘʩʯʝʪʥʳʝ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʤʳ ʥʝ ʫʤʝʝʤ ʩʯʠʪʘʪʴ ʠʣʠ 

ʩʫʱʝʩʪʚʫʶʪ ʥʝʫʯʪʝʥʥʳʝ ʥʘʛʨʫʟʢʠ. ʂʘʨʪʘ ʆʉʈ-97 ʫʩʫʛʫʙʣʷʝʪ ʩʠʪʫʘʮʠʶ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʬʘʢʪʠ-

ʯʝʩʢʠʤʠ ʠ ʨʘʩʯʝʪʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʝʩʪʴ ʮʠʬʨʦʚʦʝ ʚʳʨʘʞʝʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ. ʂ 

ʵʪʦʤʫ ʧʨʝʚʳʰʝʥʠʶ ʥʘʜʦ ʧʨʠʙʘʚʠʪʴ ʝʱʝ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʯʝʪʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷ (ʄʈɿ) ʧʦ ʢʘʨʪʝ ʆʉʈ-97. ɻʠʜʨʦʧʨʦʝʢʪ, ʛʨʫʧʧʘ ɸ.ʀ.ʉʘʚʠʯʘ, ʧʝʨʝʩʯʠʪʘʣʘ ʥʘʠʙʦʣʝʝ ʥʘʧʨʷ-

ʞʝʥʥʳʝ ʧʣʦʪʠʥʳ. ʉ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʩʦʚʝʪʩʢʠʭ ʟʘʧʘʩʦʚ ʧʨʦʯʥʦʩʪʠ, ʩʦʦʨʫʞʝʥʠʷ ʚʳʜʝʨʞʠ-

ʚʘʶʪ ʧʦʚʳʰʝʥʥʳʝ ʥʘʛʨʫʟʢʠ, ʦʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ï ʥʘ ʧʨʝʜʝʣʝ ʧʨʦʯʥʦʩʪʠ.  



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 2(69), 2017 
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ʅʘʪʫʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʠʭ ʥʝʧʨʦʝʢʪʥʦʝ ʩʦʩʪʦʷʥʠʝ: 

 

 
ɺɻ- ʚʝʨʭʦʚʘʷ ʛʨʘʥʴ, ʅɻ- ʥʠʟʦʚʘʷ ʛʨʘʥʴ 

 

ʅʘʧʨʠʤʝʨ, ʢʦʥʪʨʬʦʨʩʥʘʷ ʧʣʦʪʠʥʘ ɿʝʡʩʢʦʡ ɻʕʉ ʩ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ 68.5 ʢʫʙ. ʢʤ, ʚʳʩʦʪʦʡ 

115 ʤ, ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʥʘ 6 ʙʘʣʣʦʚ, ʧʨʠ ʦʜʥʦʤ ʫʜʘʨʝ ʄʈɿ ʚ 9 ʙʘʣʣʦʚ ʩʦʭʨʘʥʷʝʪ ʥʘʧʦʨʥʳʡ 

ʬʨʦʥʪ, ʥʦ ʩ ʨʘʟʚʠʪʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ. ɻʠʜʨʦʫʟʝʣ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʛʨʘʥʠʮʝ ʜʚʫʭ ʛʝʦʙʣʦʢʦʚ ï 

ʦʧʫʩʢʘʶʱʝʡʩʷ ɸʤʫʨʦ-ɿʝʡʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ʚʦʟʜʳʤʘʶʱʠʭʩʷ ʭʨʝʙʪʦʚ ʊʫʢʫʨʠʥʛʨʘ-ʉʦʢʪʦʭʘʥ ï 

ʫʞʝ ʠʤʝʝʪ  ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʷʪʴ ʨʘʟ ʚʳʰʝ ʨʘʩʯʝʪʥʳʭ. ɸʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ ʥʠʟʰʠʭ ʧʦʨʷʜʢʦʚ ʚʳ-

ʟʳʚʘʶʪ ʚ ʦʩʥʦʚʘʥʠʠ ʙʣʦʢʦʚʳʝ ʜʚʠʞʝʥʠʷ, ʘ ʩʝʡʩʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʠʤʝʶʪ ʚʝʢʪʦʨ ʚʜʦʣʴ ʩʪʚʦʨʘ, 

ʢʨʘʡʥʝ ʥʝʞʝʣʘʪʝʣʴʥʳʡ ʜʣʷ ʢʦʥʪʨʬʦʨʩʥʦʡ ʧʣʦʪʠʥʳ. ɿʜʝʩʴ ʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ 

ʧʘʚʦʜʢʠ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʩʝʡʩʤʠʯʥʦʩʪʴ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ, ʢʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ 2011-2013 ʛʛ. ʉ 

ʧʦʤʦʱʴʶ ʀʌɿ (ʅʠʢʦʣʘʝʚ, ɹʘʰʠʣʦʚ) ʥʘ ʧʣʦʪʠʥʝ ʚ 1997 ʛ. ʧʦʩʪʘʚʣʝʥʳ ʧʝʨʚʳʝ ʩʝʡʩʤʦʤʝʪʨʳ.  

ʇʨʦʝʢʪʠʨʦʚʱʠʢʠ ʏʠʨʢʝʡʩʢʦʡ ʘʨʦʯʥʦʡ ʧʣʦʪʠʥʳ ʚʳʩʦʪʦʡ 220 ʤ, ʚʩʪʨʦʝʥʥʦʡ ʚ ʉʫʣʘʢʩʢʠʡ 

ʨʘʟʣʦʤ,  ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʧʣʦʪʥʳʝ ʛʣʠʥʠʩʪʳʝ ʧʨʦʩʣʦʡʢʠ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʩʣʘʥʮʘʭ ʙʫʜʫʪ 

ʩʢʨʝʧʣʷʪʴ ʦʩʥʦʚʘʥʠʝ çʢʘʢ ʘʨʤʘʪʫʨʘè ʠ ʧʦʚʳʩʠʣʠ ʨʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ 

ʧʨʦʪʠʚ ʧʦʣʫʯʝʥʥʳʭ ʚ ʦʧʳʪʘʭ. ʇʦʣʫʯʠʣʦʩʴ ʨʦʚʥʦ ʥʘʦʙʦʨʦʪ ï ʧʦ ʫʚʣʘʞʥʝʥʥʳʤ ʧʨʦʩʣʦʡʢʘʤ ʦʙ-

ʨʘʟʦʚʘʣʩʷ ʦʧʦʣʟʥʝʦʧʘʩʥʳʡ ʩʢʣʦʥ ʩʦ ʩʪʦʨʦʥʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʥʘʜ ʟʜʘʥʠʝʤ ɻʕʉ.  

ʉʝʡʩʤʦʧʨʦʩʚʝʯʠʚʘʥʠʝʤ (ʉʘʚʠʯ) ʚʳʷʚʣʝʥʦ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʢʨʠʧʘ ʩ ʣʝʚʦʛʦ 

ʙʝʨʝʛʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʝʧʣʘʥʘʮʠʝʡ ʘʨʢʠ. 

ʈʘʟʚʠʪʘʷ ʩʠʩʪʝʤʘ ʜʨʝʥʘʞʘ ʧʣʦʪʠʥʳ ʩʦ ʰʪʦʣʴʥʷʤʠ, ʩʝʪʴʶ ʜʨʝʥʘʞʥʳʭ ʩʢʚʘʞʠʥ ʠ ʧʴʝʟʦ-

ʤʝʪʨʦʚ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʩʥʦʚʘʥʠʠ ʧʦ ɻɻɼ-

ʧʨʝʜʚʝʩʪʥʠʢʘʤ.  ʇʨʠʤʝʨ ï ʧʨʝʜʚʝʩʪʥʠʢʠ ʉʫʩʘʤʳʨʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʜʚʫʭ ʧʣʦʪʠʥʘʭ ʅʘ-

ʨʳʥʩʢʦʛʦ ʢʘʩʢʘʜʘ ï ʊʦʢʪʦʛʫʣʴʩʢʦʡ ʠ ʂʫʨʧʩʘʡʩʢʦʡ ɻʕʉ, ʚʩʪʨʦʝʥʥʳʭ ʚ ʅʘʨʳʥʦ-ʏʠʯʢʘʥʩʢʠʡ 

ʨʘʟʣʦʤ. ɿʜʝʩʴ ʚ ʩʝʥʪʷʙʨʝ 1992 ʛ. ʥʘʤ ʫʜʘʣʦʩʴ ʚʧʝʨʚʳʝ ʧʨʝʜʩʢʘʟʘʪʴ ʘʬʪʝʨʰʦʢ ʄ=5.3 ʧʦ ʘʥʘʣʦʛʫ 

ʠʟ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʟʘ 25 ʩʫʪʦʢ ʜʦ ʪʦʣʯʢʘ. 



ʄʘʨʯʫʢ ɸ.ʅ., ʄʘʨʯʫʢ ʅ.ɸ. 
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ʀʥʩʪʨʫʤʝʥʪʘʤʠ ʢʦʥʪʨʦʣʷ ʅɼʉ ʧʣʦʪʠʥ ʠ ʦʩʥʦʚʘʥʠʡ ʩʣʫʞʘʪ ʪʘʢʞʝ ʩʪʨʫʥʥʳʝ ʪʝʣʝʪʝʥʟʦ-

ʤʝʪʨʳ, ʦʪʚʝʩʳ ʧʨʷʤʳʝ ʠ ʦʙʨʘʪʥʳʝ (ʩʜʚʠʛʦʤʝʨʳ), ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʥʠʚʝʣʠʨʳ, ʱʝʣʝʤʝʨʳ, ʢʦ-

ʪʦʨʳʝ ʣʝʛʢʦ ʘʚʪʦʤʘʪʠʟʠʨʫʶʪʩʷ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʩʪʚʦʨʘʭ ʠ ʥʘ ʨʘʟʣʦʤʘʭ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʣʝʪʝʥʟʦʤʝʪʨʦʚ ʧʨʦʚʝʨʝʥʘ ʥʘ ʉʘʷʥʦ-

ʐʫʰʝʥʩʢʦʡ ʧʣʦʪʠʥʝ, ʛʜʝ ʥʘʙʣʶʜʘʪʝʣʠ ʥʝ ʫʯʠʪʳʚʘʣʠ ʩʝʡʩʤʦʩʦʙʳʪʠʷ ʜʥʝʚʥʦʛʦ ʚʨʝʤʝʥʠ, ʩʯʠʪʘʷ 

ʠʭ ʚʟʨʳʚʘʤʠ.  ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʟʦʥʘʭ ʧʣʦʪʠʥʳ, ʥʘʧʨʠʤʝʨ ʝʸ 18 

ʩʝʢʮʠʠ, ʟʘ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥ ʘʚʘʨʠʡʥʳʡ ʙʣʦʢ ˉ2, ʬʠʢʩʠʨʫʶʪʩʷ ʚʩʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡ-

ʩʪʚʠʷ. 

 

 
 

ʅʘ ʧʣʦʪʠʥʘʭ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʧʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ, ʚʦ ʚʨʝʤʷ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʢʘʣʠʙʨʦʚʘʪʴ ʜʘʪʯʠʢʠ, ʠʩʧʦʣʴʟʫʷ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʴ ʪʦʣʯʢʦʚ ʨʘʟʥʦʡ ʵʥʝʨʛʠʠ ʠ 

ʚʝʣʠʯʠʥʳ ʧʨʝʜʚʝʩʪʥʠʢʦʚ. 

 ʇʦʜ ʚʣʠʷʥʠʝʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ɼʘʛʝʩʪʘʥʝ ʥʘ ʙʘʟʝ 28 ɻʕʉ çʈʫʩɻʀɼʈʆè ʧʣʘʥʠʨʫ-

ʝʪ ʩʦʟʜʘʪʴ ʨʝʩʧʫʙʣʠʢʘʥʩʢʫʶ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʨʘʥʥʝʛʦ ʧʨʝʜʫ-

ʧʨʝʞʜʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. 

2. ʈʦʣʴ ʤʝʜʣʝʥʥʳʭ ʜʚʠʞʝʥʠʡ 

ʄʝʜʣʝʥʥʳʝ ʜʚʠʞʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʧʦʩʣʝ ʥʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ ʦʧʘʩʥʳ, ʯʝʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ï ʵʪʦ ʦʧʦʣʟʥʠ ʠ ʦʙʨʫʰʝʥʠʷ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʚ ʥʠʞʥʝʤ ʙʲʝʬʝ 

ʧʨʘʚʦʙʝʨʝʞʥʦʛʦ ʧʨʠʤʳʢʘʥʠʷ ʏʠʨʢʝʡʩʢʦʡ ʧʣʦʪʠʥʳ ʚ 1991 ʛ. 

ɺʦʜʦʭʨʘʥʠʣʠʱʘ ʘʢʪʠʚʠʟʠʨʫʶʪ ʙʣʠʞʘʡʰʠʝ ʨʘʟʣʦʤʳ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ. ʆʥʠ 

ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʨʘʟʣʦʤʦʚ, ʢʘʢ ʵʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʣʦʞʝ ɹʨʘʪʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠ-

ʣʠʱʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʣʦʤʳ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ. ʈʘʟʣʦʤ ʂʘʣʫʜʘʣʢʘʣ ʚ 500 ʤ 

ʥʠʞʝ ʏʠʨʢʝʡʩʢʦʡ ɻʕʉ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ɺʅʀʀɻ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʨʘʟ ʚ 5 ʣʝʪ. ɽʞʝʛʦʜʥʳʡ ʢʦʥ-

ʪʨʦʣʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʀʌɿ ʦʙʥʘʨʫʞʠʣ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʦʙʨʘʪʠʤʳʭ ʧʦʜʚʠʞʝʢ 14-15 ʤʤ\ʛʦʜ 
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ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʘʚʛʫʩʪʝ 2008 ʛ. ʧʦʜʚʠʞʢʠ ʚʜʨʫʛ ʦʩʪʘʥʦʚʠ-

ʣʠʩʴ, ʥʘʩʪʫʧʠʣʘ ʢʦʥʩʦʣʠʜʘʮʠʷ, ʛʨʦʟʷʱʘʷ ʩʨʳʚʦʤ ʥʘʧʨʷʞʝʥʠʡ. ʇʨʦʚʝʨʢʘ ʩʠʪʫʘʮʠʠ ʩ ʚʳʝʟʜʦʤ ʥʘ 

ʤʝʩʪʦ ʧʦ ʜʨʫʛʠʤ ʧʨʝʜʚʝʩʪʥʠʢʘʤ ʧʦʟʚʦʣʠʣʘ  ʧʨʝʜʩʢʘʟʘʪʴ ʂʫʨʯʘʣʦʡʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 11.10.08 

ʛ. ʄ=5.6. ɸʥʘʣʦʛʠʯʥʘʷ ʦʩʪʘʥʦʚʢʘ ʚ ʨʘʟʣʦʤʝ ʧʨʦʠʟʦʰʣʘ ʠ ʚ 2015 ʛ., ʩʠʥʭʨʦʥʥʘʷ ʩ ʥʘʯʘʣʦʤ ʧʦ-

ʜʚʠʞʢʠ ʚ ʉʫʣʘʢʩʢʦʤ ʨʘʟʣʦʤʝ. ʕʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʧʦʜʛʦʪʦʚʢʫ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ.   

ɹʣʠʞʘʡʰʠʡ ʢ ʉʐɻʕʉ ʂʘʥʪʝʛʠʨʩʢʠʡ ʨʘʟʣʦʤ ʩ ʧʦʪʝʥʮʠʘʣʦʤ ʄ=5 ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʨʝʜʢʦ 

ʠ ʥʝʫʜʘʯʥʦ ʧʦ ʧʦʜʚʠʞʢʘʤ ʦʧʝʨʷʶʱʝʛʦ ʨʘʟʣʦʤʘ ʥʘ ʦʜʥʦʤ ʙʦʨʪʫ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʠʙʦʣʴʰʠʝ ʧʦ-

ʜʚʠʞʢʠ ʩʚʷʟʘʥʳ ʩ ʩʠʣʴʥʳʤʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ ï ʂʨʘʩʥʦʷʨʩʢʠʤ, ɻʦʨʥʦ-ɸʣʪʘʡʩʢʠʤ ʠ 

ʊʫʚʠʥʩʢʠʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ. ʊʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʨʘʟʣʦʤʦʤ, 

ʥʘʢʦʧʠʚ ʥʘʜʝʞʥʫʶ ʩʪʘʪʠʩʪʠʢʫ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʩʨʝʜʥʝʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʄʈɿ. 

ɼʠʩʣʦʢʘʮʠʷ ʜʠʦʨʠʪʦʚ ʚ ʧʨʘʚʦʙʝʨʝʞʥʦʤ ʧʨʠʤʳʢʘʥʠʠ ɿʝʡʩʢʦʡ ʧʣʦʪʠʥʳ ʩ ʥʘʢʣʦʥʦʤ ʢ ʚʦ-

ʜʦʭʨʘʥʠʣʠʱʫ ʧʦʜ 45-70 ʛʨʘʜʫʩʦʚ ʚʳʟʚʘʣʘ ʧʦʜʚʠʞʢʠ ʙʝʨʝʛʦʚʳʭ ʩʝʢʮʠʡ ʚ ʩʪʦʨʦʥʫ ʚʦʜʦʭʨʘʥʠ-

ʣʠʱʘ ʠ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʥʠʟʦʚʦʡ ʛʨʘʥʠ. ʉ ʫʯʝʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʬʠʣʴʪʨʘʮʠʠ 

ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ, ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʧʨʠ ʄʈɿ ʧʨʘʚʦʙʝʨʝʞʥʦʝ ʧʨʠʤʳʢʘʥʠʝ 

ʧʣʦʪʠʥʳ. 

ʂʨʠʧ ʩʦ ʩʪʦʨʦʥʳ ʣʝʚʦʙʝʨʝʞʥʦʛʦ ʦʪʢʦʩʘ ʥʘʜ ʟʜʘʥʠʝʤ ʏʠʨʢʝʡʩʢʦʡ ɻʕʉ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʪʨʝʭʦʩʥʳʤ ʱʝʣʝʤʝʨʦʤ ʥʘ ʪʨʝʱʠʥʝ ʚ ʧʦʜʧʦʨʥʦʡ ʩʪʝʥʢʝ. ʀʟ-ʟʘ ʵʪʦʛʦ ʢʨʠʧʘ 90% ʬʠʣʴʪʨʘʮʠʠ 

ʠʜʝʪ ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ, ʦʩʣʘʙʣʷʷ ʧʨʘʚʦʙʝʨʝʞʥʦʝ ʧʨʠʤʳʢʘʥʠʝ. ʉʝʡʩʤʦʛʨʘʤʤʳ ɻʨʫʟʠʥʦ-

ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 17.09.13 ʛ., ʟʘʧʠʩʘʥʥʳʝ ʥʘ ʧʣʦʪʠʥʝ ʠ ʚ ʰʪʦʣʴʥʷʭ, (ʅ.ʂ.ʂʘʧʫʩʪʷʥ) 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʦ ʠ ʧʦʟʚʦʣʷʶʪ ʩʫʜʠʪʴ ʦ ʚʦʟʤʦʞʥʳʭ ʩʤʝʱʝʥʠʷʭ ʧʣʦʪʠʥʳ ʧʨʠ ʄʈɿ ʧʦ ʩʦʧʦ-

ʩʪʘʚʣʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʳʭ ʘʤʧʣʠʪʫʜ ʩʝʡʩʤʦʛʨʘʤʤ ʧʦ ʚʩʝʤ ʪʨʝʤ ʢʦʦʨʜʠʥʘʪʥʳʤ ʦʩʷʤ. ɺ ʟʦʥʝ ʧʦ-

ʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʏʠʨʢʝʡʩʢʦʡ ʧʣʦʪʠʥʳ ʥʘʭʦʜʠʪʩʷ ʧʨʘʚʦʙʝʨʝʞʥʦʝ ʧʨʠʤʳʢʘʥʠʝ ʩ 

ʰʘʭʪʦʡ ʣʠʬʪʘ, ʟʜʘʥʠʝʤ ʩʝʡʩʤʦʩʣʫʞʙʳ ʠ ʛʝʦʜʝʟʠʠ, ʧʣʦʱʘʜʢʘ ʆʈʋ, ʦ ʯʝʤ ʈʫʩɻʀɼʈʆ ʧʨʝʜʫʧʨʝ-

ʞʜʝʥʦ. 

ɺ 10 ʢʤ ʥʠʞʝ ʏɻʕʉ ʨʘʩʧʦʣʦʞʝʥʘ  ʧʣʦʪʠʥʘ ʄʠʘʪʣʠʥʩʢʦʡ ɻʕʉ, ʥʘ ʢʦʪʦʨʫʶ ʜʚʠʞʝʪʩʷ 

ʦʧʦʣʟʝʥʴ ʦʙʲʝʤʦʤ 3 ʤʣʥ.ʢʫʙ.ʤ. ʆʥ ʧʨʦʰʝʣ ʫʞʝ ʦʪ 7 ʜʦ 30 ʤ, ʝʛʦ ʩʢʦʨʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʩʝʡʩʤʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. ʆʙʨʘʪʥʳʡ ʦʪʚʝʩ ʚ ʦʩʥʦʚʘʥʠʠ ʄʠʘʪʣʠʥʩʢʦʡ ɻʕʉ ʩ ʘʚʛʫ-

ʩʪʘ 2015 ʛ. ʧʦʢʘʟʳʚʘʝʪ ʘʥʦʤʘʣʴʥʳʡ ʥʘʢʣʦʥ ʧʣʦʪʠʥʳ ʚ ʚʝʨʭʥʠʡ ʙʲʝʬ ʠ  ʩ ʠʶʣʷ 2015 ʛ. ʧʦʜʚʠʞʢʠ 

ʚ ʦʩʥʦʚʘʥʠʠ ʚʜʦʣʴ ʉʫʣʘʢʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʩʠʥʭʨʦʥʥʳʝ ʩʦ ʩʞʘʪʠʝʤ ʚ ʧʦʧʝʨʝʯʥʦʤ ʨʘʟʣʦʤʝ ʂʘʣʫ-

ʜʘʣʢʘʣ. 

3. ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʢʘʪʘʩʪʨʦʬʳ ʥʘ ʉʐɻʕʉ 

ʉʐɻʕʉ ʧʨʦʝʢʪʠʨʦʚʘʣʘʩʴ ʧʨʠ ʩʣʘʙʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʢʠ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ. ɺ 

1963-65 ʛʛ. ʪʘʤ ʨʘʙʦʪʘʣʠ ʄʘʩʘʨʩʢʠʡ ʠ ʈʝʡʩʥʝʨ (ʀʌɿ), ɿʷʪʴʢʦʚʘ ʠʟ ʉʆ ʈɸʅ. ʀʭ ʟʘʢʣʶʯʝʥʠʷ 

ʙʳʣʠ ʩʧʦʢʦʡʥʳʤʠ, ʧʦʵʪʦʤʫ ʚ ʧʨʦʝʢʪʝ, ʩʦʩʪʘʚʣʝʥʥʦʤ ʥʘ 7 ʙʘʣʣʦʚ ʫʢʘʟʘʥʦ, ʯʪʦ çʟʘʤʝʪʥʳʭ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʥʝʪè, ʭʦʪʷ ʧʨʠ ʠʟʳʩʢʘʥʠʷʭ ʦʪʤʝʯʘʣʠʩʴ ʧʦʜʚʠʞʢʠ 10 ʚ ʤʠʥʫʩ ʧʷ-

ʪʦʡ ʠ ʜʘʞʝ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ.  ɺ ʧʦʩʣʝʜʥʝʝ ʜʚʘʜʮʘʪʠʣʝʪʠʝ ʟʜʝʩʴ ʧʨʦʠʟʦʰʣʦ 7 ʩʠʣʴʥʳʭ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ, ʩʘʤʦʝ ʙʣʠʟʢʦʝ ï ʍʘʢʘʩʩʢʦʝ 10.11.2011ʛ. ʄ=5.6. ɸʨʦʯʥʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʣʦʪʠʥʘ ʚʳ-

ʩʦʪʦʡ 245 ʤ ʜʝʨʞʠʪ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʦʙʲʝʤʦʤ ʙʦʣʝʝ 30 ʢʫʙ. ʢʤ ʠ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ ɼʞʝʙʘʰ-

ʩʢʦ-ɼʞʦʡʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ, ʩʣʦʞʥʦ ʧʦʩʪʨʦʝʥʥʦʛʦ ʛʦʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʥʘ ʢʨʫʪʦʧʘʜʘʶʱʠʭ 

ʤʝʪʘʤʦʨʬʠʟʠʨʦʚʘʥʥʳʭ ʩʣʘʥʮʘʭ, ʧʨʦʨʚʘʥʥʳʭ ʠʥʪʨʫʟʠʝʡ ʛʨʘʥʠʪʦʚ. ʂʦʥʪʘʢʪʥʳʡ ʩʣʦʡ ʥʝ ʦʧʨʝʜʝ-

ʣʝʥ.  ɺ ʨʫʩʣʝ ʧʨʦʭʦʜʠʪ ʨʘʟʨʳʚʥʦʝ ʥʘʨʫʰʝʥʠʝ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʥʠʮʝ ʦʨʪʦ- ʠ ʧʘʨʘʩʣʘʥʮʝʚ. 

ʇʨʠ ʠʟʳʩʢʘʥʠʷʭ ʄɻʋ (ɿʦʣʦʪʘʨʝʚ, ʂʫʪʝʧʦʚ) ʦʧʨʝʜʝʣʠʣʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʙʩʪʚʝʥʥʳʭ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ -  20 -30 ʄʇʘ ʩ ʚʝʢʪʦʨʦʤ ʩʞʘʪʠʷ ʥʦʨʤʘʣʴʥʦ ʢ ʨʫʩʣʫ 

(ɻʣʘʟʢʦʚ), ʢʦʪʦʨʳʝ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʪʘʣʠ ʨʘʟʛʨʫʞʘʪʴʩʷ ʚ ʧʣʦʪʠʥʫ, ʫʚʝʣʠʯʠʚ 

ʨʘʩʯʝʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʢ 2000 ʛʦʜʫ ʚ ʜʚʘ ʨʘʟʘ. 

ɻʨʘʬʠʢ ʫʚʝʣʠʯʝʥʠʷ ʘʨʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʝʢʮʠʷʭ ˉ3 ʠ ˉ18 ʧʣʦʪʠʥʳ ʉʘʷʥʦ-

ʐʫʰʝʥʩʢʦʡ ɻʕʉ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʛʨʫʟʢʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ 



ʄʘʨʯʫʢ ɸ.ʅ., ʄʘʨʯʫʢ ʅ.ɸ. 

ʂʆʅʊʈʆʃʔ ʀ ʇʈʆɻʅʆɿ ʆʇɸʉʅʓʍ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ʉ ʇʆʄʆʑʔʖ ʀɿʄɽʈʀʊɽʃʔʅʓʍ ʉʀʉʊɽʄé 

43 

 

 

ʈʘʙʦʪʫ ʧʣʦʪʠʥʳ ʦʩʣʦʞʥʠʣʘ ʥʝʜʦʦʮʝʥʢʘ ʨʦʣʠ ʨʫʩʣʦʚʦʛʦ ʨʘʟʨʳʚʥʦʛʦ ʥʘʨʫʰʝʥʠʷ, ʛʜʝ ʜʝ-

ʬʦʨʤʘʪʠʚʥʦʩʪʴ ʦʢʘʟʘʣʘʩʴ ʚ ʪʨʠ ʨʘʟʘ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʧʦ ʦʩʥʦʚʘʥʠʶ. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʥʘʧʦʣʥʝ-

ʥʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 2 ʤ\ʩʫʪ (ʜʦ 90 ʤ ʟʘ ʩʝʟʦʥ) ʞʝʩʪʢʦ ʦʤʦʥʦʣʠʯʝʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ 

ʥʝ ʤʦʛʣʦ ʩʣʝʜʦʚʘʪʴ ʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʦʩʘʜʢʦʡ ʦʩʥʦʚʘʥʠʷ ʦʪ ʚʝʩʘ ʚʦʜʳ. ʆʙʨʘʟʦʚʘʣʘʩʴ ʢʦʥʪʘʢʪ-

ʥʘʷ ʪʨʝʱʠʥʘ ʥʘ ʜʣʠʥʝ ʜʦ 70 ʤ ʧʦʜ ʩʦʦʨʫʞʝʥʠʝ.  ʇʦʚʳʰʝʥʥʘʷ ʬʠʣʴʪʨʘʮʠʷ ʚ ʦʩʥʦʚʘʥʠʠ ʚʳʟʳʚʘ-

ʝʪ ʭʠʤʠʯʝʩʢʫʶ ʩʫʬʬʦʟʠʶ ʠ ʧʨʦʮʝʩʩ ʝʛʦ ʨʘʟʫʧʣʦʪʥʝʥʠʷ. 
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ɾʝʩʪʢʦ ʟʘʜʝʣʘʥʥʳʝ ʚ ʥʠʟʦʚʫʶ ʛʨʘʥʴ ʧʣʦʪʠʥʳ ʥʘʧʦʨʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʧʝʨʝʜʘʶʪ ʥʘʧʨʷ-

ʞʝʥʠʷ ʦʪ ʠʟʛʠʙʘ ʧʣʦʪʠʥʳ ʥʘ ʙʣʦʢʠ ʟʜʘʥʠʷ ɻʕʉ. ɺ ʦʩʥʦʚʘʥʠʠ ʘʚʘʨʠʡʥʦʛʦ ʙʣʦʢʘ ʛʠʜʨʦʘʛʨʝʛʘʪʘ 

ˉ2 ʧʨʦʭʦʜʠʪ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʥʘʨʫʰʝʥʠʝ ʩ ʧʦʚʳʰʝʥʥʦʡ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʚʩʝʛʜʘ ʚʳʟʳʚʘ-

ʣʦ ʚʳʩʦʢʫʶ ʚʠʙʨʘʮʠʶ ʛʠʜʨʦʘʛʨʝʛʘʪʘ. ɸʚʘʨʠʷ ʧʨʦʠʟʦʰʣʘ ʥʝ ʩʣʫʯʘʡʥʦ ʚ ʘʚʛʫʩʪʝ, ʢʦʛʜʘ  ʜʦʩʪʠʛ-

ʥʫʪ ʧʨʦʝʢʪʥʳʡ ʫʨʦʚʝʥʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʦʪʢʨʳʚʘʣʠʩʴ ʚʦʜʦʩʙʨʦʩʳ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ ʚʦʟʥʠʢʘʝʪ 

ʠʤʧʫʣʴʩ ʫʧʨʫʛʦʛʦ ʦʪʧʦʨʘ ʩʦ ʩʪʦʨʦʥʳ ʙʝʨʝʛʦʚʳʭ ʧʨʠʤʳʢʘʥʠʡ, ʚʳʟʳʚʘʶʱʠʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ 

ʚʦʟʤʫʱʝʥʠʝ ʚ ʪʨʫʙʝ. ʕʪʦʪ ʤʦʤʝʥʪ ʦʪʤʝʯʝʥ ʩʦʢʨʘʱʝʥʠʝʤ ʜʣʠʥ ʭʦʨʜ ʧʣʦʪʠʥʳ, ʧʴʝʟʦʤʝʪʨʘʤʠ, 

ʜʝʙʠʪʦʤ ʜʨʝʥ ʠ ʩʝʡʩʤʦʩʪʘʥʮʠʝʡ çʏʝʨʝʤʫʰʢʠè. ʋʧʨʫʛʠʡ ʦʪʧʦʨ ï ʪʨʠʛʛʝʨ, ʠʟʤʝʥʝʥʠʷ ʥʘʧʦʨʘ ʚ 

ʚʦʜʦʚʦʜʝ ï ʘʚʘʨʠʷ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʧʦʩʣʝ ʘʚʘʨʠʠ  ʠʟʤʝʥʠʣʩʷ ʪʨʝʥʜ ʚʝʨʭʥʠʭ ʭʦʨʜ ʧʣʦʪʠʥʳ, ʥʘ 

ʯʪʦ ʧʦʚʣʠʷʣʦ ʪʘʢʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʝʨʝʛʦʚʦʛʦ ʚʦʜʦʩʙʨʦʩʘ (ɹɺʉ), ʩʥʠʟʠʚʰʝʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ. 

ɹɺʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʤʝʞʜʫ ʧʨʘʚʦʙʝʨʝʞʥʳʤ ʧʨʠʤʳʢʘʥʠʝʤ ʧʣʦʪʠʥʳ ʠ ʂʘʥʪʝʛʠʨʩʢʠʤ 

ʨʘʟʣʦʤʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʣʠʷʥʠʷ ʠ ʥʘ ʨʘʟʣʦʤ ʠ ʥʘ 

ʧʨʘʚʦʙʝʨʝʞʥʦʝ ʢʨʳʣʦ ʧʣʦʪʠʥʳ  ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʪʱʘʪʝʣʴʥʦʤ ʢʦʥʪʨʦʣʝ ʧʨʠ ʨʘʙʦʪʝ. 

4. ʂʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʧʣʦʪʠʥ 
ɿʘʧʘʪʝʥʪʦʚʘʥʥʳʡ ʘʚʪʦʨʦʤ ʩʧʦʩʦʙ ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ   ʚʘʨʠʘ-

ʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠʩʩʣʝʜʫʶʪʩʷ ʥʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʠʟʥʫʪʨʠ ʢʨʫʧʥʳʭ ʛʝʦʙʣʦʢʦʚ, ʚʤʝ-

ʱʘʶʱʠʭ ʛʠʜʨʦʫʟʝʣ, ʩ ʚʳʩʦʢʠʤʠ ʛʨʘʜʠʝʥʪʘʤʠ ʥʘʧʦʨʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʩʝʡʩʤʦʩʦʙʳʪʠʡ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. ɿʘ 20 ʣʝʪ ʨʘʙʦʪʳ ʀʌɿ ʥʘ ʧʣʦʪʠʥʘʭ  ʦʙʫʯʝʥ 

ʧʝʨʩʦʥʘʣ ʛʨʫʧʧ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʧʨʝʜʚʝʩʪʥʠʢʦʚ.  ʅʦ ʤʘʣʦ ʚʳʜʝʣʠʪʴ ʧʨʝʜʚʝʩʪʥʠʢ, 

ʥʘʜʦ ʟʥʘʪʴ, ʯʪʦ ʩ ʥʠʤ ʜʝʣʘʪʴ. ʇʨʝʜʚʝʩʪʥʠʢ ï ʵʪʦ ʥʝ ʦʜʥʦʤʦʤʝʥʪʥʳʡ ʩʠʛʥʘʣ, ʘ ʧʨʦʮʝʩʩ. ʄʳ 

ʧʨʝʜʣʦʞʠʣʠ ʤʝʪʦʜ ʦʪʩʯʝʪʘ ʧʨʦʛʥʦʟʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪ ʤʦʤʝʥʪʘ ʧʠʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʛʨʘʬʠʢʘ ɻɻɼ-

ʧʨʝʜʚʝʩʪʥʠʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʚʝʣʠʯʠʥʳ, ʧʨʷʤʦ ʩʚʷʟʘʥʥʦʡ ʩ ʵʥʝʨʛʠʝʡ ʦʞʠʜʘʝʤʦʛʦ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʷ. ʇʠʢ ï ʵʪʦ ʥʘʯʘʣʦ ʜʠʣʘʪʘʥʩʠʠ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʩʪʫʧʘʝʪ ʩʨʳʚ ʥʘʧʨʷʞʝʥʠʡ, ʪʦʣʯʦʢ. ʇʝʨʠ-

ʦʜ ʜʠʣʘʪʘʥʩʠʠ ʠ ʝʩʪʴ ʧʨʦʛʥʦʟʥʦʝ ʚʨʝʤʷ. ʆʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʛʨʘʬʠʢʘʤ, ʧʦ ʘʥʘʣʦʛʘʤ ʠʟ ʚʨʝ-

ʤʝʥʥʦʛʦ ʨʷʜʘ ʠʣʠ ʧʦ ʩʢʦʨʦʩʪʠ ʜʠʣʘʪʘʥʩʠʠ. 

 



ʄʘʨʯʫʢ ɸ.ʅ., ʄʘʨʯʫʢ ʅ.ɸ. 
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 ɸʥʘʣʠʟ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʩʝʭ ʧʝʨʝʥʝʩʝʥʥʳʭ ʉʐɻʕʉ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦʟʚʦ-

ʣʠʣ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʛʥʦʟʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪ ʵʥʝʨʛʠʠ ʦʞʠʜʘʝʤʦʛʦ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷ. ʊʘʢ, ʟʘ 22 ʩʫʪʦʢ ʜʦ ʍʘʢʘʩʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʠ ɻʕʉ ʦʪʤʝʪʠʣʠ ʘʥʦʤʘʣʴʥʳʡ 

ʠʟʣʠʚ ʜʨʝʥʘʞʥʳʭ ʩʢʚʘʞʠʥ, ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʧʨʝʜʚʝʩʪʥʠʢʠ ʊʫʚʠʥʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʠʣʘ ʛʨʫʧʧʘ ʤʦʥʠʪʦʨʠʥʛʘ ɹʫʨʝʡʩʢʦʡ ɻʕʉ. ɺ ʦʩ-

ʥʦʚʘʥʠʠ ï ʜʠʦʨʠʪʳ, ʨʘʟʥʦʚʳʩʦʢʠʝ ʙʝʨʝʛʘ, ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʥʝʙʦʣʴʰʦʡ ʨʘʟʣʦʤ, ʚ ʨʫʩʣʝ ʥʝ-

ʩʢʦʣʴʢʦ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ɺ 2006 ʠ 2007 ʛʛ. ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʧʴʝʟʦʤʝʪʨʳ ʩ ʜʠʩ-

ʢʨʝʪʥʦʩʪʴʶ 2 ʩʝʢ. ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʂʫʨʠʣʴʩʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1600 ʢʤ. ɹʦʣʝʝ ʪʦ-

ʛʦ, ʟʘ 95-140 ʩʫʪʦʢ ʜʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʊʘʭʦʢʫ ʠ ʌʫʢʫʩʠʤʩʢʦʛʦ ʮʫʥʘʤʠ ʚʩʝ ʧʴʝʟʦʤʝʪʨʳ, ʬʠʣʴ-

ʪʨʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʠ ʦʙʨʘʪʥʳʝ ʦʪʚʝʩʳ ʚ ʦʩʥʦʚʘʥʠʠ ʧʣʦʪʠʥʳ ʧʦʢʘʟʘʣʠ ʩʠʣʴʥʳʝ ʘʥʦʤʘʣʠʠ. 

ʈʘʩʩʪʦʷʥʠʝ 1800 ʢʤ. ʖʞʥʦʩʘʭʘʣʠʥʩʢʠʝ ʩʝʡʩʤʦʣʦʛʠ ʦʙʲʷʩʥʷʶʪ ʪʘʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠʙʦ-

ʨʦʚ ɹʫʨʝʡʩʢʦʡ ɻʕʉ ʥʘʣʠʯʠʝʤ ʙʣʠʟʢʦʡ ʊʘʥʣʫ-ʆʭʦʪʩʢʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʳ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʨʝʜ-

ʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʧʨʦʛʥʦʟʘ ʠʤʝʝʪ ʥʝ ʨʝʛʠʦʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʦʧʳʪʢʘ ʦʙʦʙʱʠʪʴ ʛʨʘʬʠʢʠ ʩʚʷʟʠ ʜʣʷ ʯʝʪʳʨʝʭ ʚʳʩʦʢʠʭ ʧʣʦʪʠʥ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʩʝ ʦʥʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳ ʠ ʟʘʚʠʩʷʪ ʦʪ ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜ ʦʩʥʦʚʘʥʠʡ. ʉʘʤʳʝ ʢʦʨʦʪʢʦʞʠʚʫʱʠʝ ʧʨʝʜʚʝʩʪʥʠ-

ʢʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʣʘʙʳʭ ʩʣʘʥʮʝʚʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʏʠʨʢʝʷ, ʩʘʤʳʝ ʜʣʠʪʝʣʴʥʳʝ ï ʜʣʷ 

ʧʨʦʯʥʳʭ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ ɿʝʠ ʠ ɹʫʨʝʠ.  

ɻʨʘʬʠʢ ʩʚʷʟʠ ʧʨʦʛʥʦʟʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʵʥʝʨʛʠʝʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʣʷ ʉʐɻʕʉ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʩ ʪʘʢʠʤʠ ʞʝ ʛʨʘʬʠʢʘʤʠ ʜʣʷ ʏʠʨʢʝʡʩʢʦʡ, ɹʫʨʝʡʩʢʦʡ ʠ ɿʝʡʩʢʦʡ ɻʕʉ 

 

 
 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʦʧʳʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʛʥʦʟʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʊʦʢʪʦʛʫʣʴʩʢʦʡ, 

ʂʫʨʧʩʘʡʩʢʦʡ, ʏʠʨʢʝʡʩʢʦʡ ʠ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʡ ɻʕʉ ʧʦʟʚʦʣʠʣʘ ʩʦʩʪʘʚʠʪʴ ʘʣʛʦʨʠʪʤ ʢʨʘʪʢʦ-

ʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʧʣʦʪʠʥ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʡ ʤʝʪʦʜʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʫʱʝʨʙʦʚ ʥʘ ʛʠʜʨʦʫʟʣʘʭ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʥʠʞʥʝʤ ʙʲʝʬʝ. 
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ɺʳʚʦʜʳ: 

¶ ʅʘʩʪʦʷʱʘʷ ʪʝʤʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʟʥʠʢʣʘ ʚ ʩʚʷʟʠ ʩ ʚʚʦʜʦʤ ʚ ʜʝʡʩʪʚʠʝ ʢʘʨʪʳ 

ʆʉʈ-97, ʠʤʝʝʪ ʧʨʠʢʣʘʜʥʦʝ (ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʣʦʪʠʥ) ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦ 

ʧʨʦʙʣʝʤʝ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

¶ ɹʦʣʴʰʠʝ ʙʝʪʦʥʥʳʝ ʧʣʦʪʠʥʳ (HÓ100 ʤ), ʚʩʪʨʦʝʥʥʳʝ ʚ ʨʫʩʣʘ ʨʝʢ, ʢʘʢ ʚ ʨʘʟʣʦʤʳ ʠʣʠ 

ʚʙʣʠʟʠ ʨʘʟʣʦʤʦʚ, ʦʩʥʘʱʝʥʥʳʝ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʠʙʦ-

ʨʦʚ, ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʧʦʣʠʛʦʥʘʤʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʦʤ-

ʧʣʝʢʩʘ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʢʘʢ ʘʥʦʤʘʣʠʡ ʥʘ 

ʬʦʥʝ ʠʟʚʝʩʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʋɺɹ. 

¶ ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ,  ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʨʘʡʦ-

ʥʘʭ ʩʪʚʦʨʦʚ ʛʠʜʨʦʫʟʣʦʚ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʙʫʞʜʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʡ, ʜʣʠʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʰʪʘʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʨʝʟʦʥʠʨʫʶʱʘʷ ʨʦʣʴ ʚʳʩʦʢʦ-

ʛʨʘʜʠʝʥʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʥʘʧʦʨʘ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʝʣʠ-

ʯʠʥʦʡ ʩʠʣʴʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ, ʧʘʨʘʤʝʪʨʘʤʠ ʦʞʠʜʘʝʤʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʧʨʦʛʥʦʟ-

ʥʳʤ ʚʨʝʤʝʥʝʤ ʩʦʙʳʪʠʷ. 

¶ ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʠʪʴ ʪʝʤʫ, ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʪʴ ʜʝʡʩʪʚʫʶʱʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʣʦʪʠʥ ʜʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ, ʙʣʠʟʢʦʛʦ ʢ 

ʨʝʘʣʴʥʦʤʫ ʚʨʝʤʝʥʠ ʠ ʚʢʣʶʯʠʪʴ ʠʭ ʚ ʦʙʱʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʩʝʪʴ ʩʪʨʘʥʳ. 



ɻʫʩʝʡʭʘʥʦʚ ʉ.ʄ., ʏʝʨʢʘʰʠʥ ɺ.ʀ., ʖʩʫʧʦʚ ɸ.ʈ. 
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ʇɸʃɽʆʈɽʂʆʅʉʊʈʋʂʎʀʗ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ʂɸʈɹʆʅɸʊʅʓʍ 

ʂʆʄʇʃɽʂʉʆɺ ʖɻʆ-ɺʆʉʊʆʏʅʆɻʆ ʂɸɺʂɸɿɸ 

ɻʫʩʝʡʭʘʥʦʚ ʉ.ʄ., ʏʝʨʢʘʰʠʥ ɺ.ʀ., ʖʩʫʧʦʚ ɸ.ʈ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʥʦʚʳʝ ʚʟʛʣʷʜʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ 

ʥʘ ʧʨʠʤʝʨʝ ʘʥʘʣʠʟʘ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʠʞʥʝʡ-ʩʨʝʜʥʝʡ ʶʨʳ ʠ 

ʠʭ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʯʘʩʪʷʤ ʩʢʣʘʜʯʘʪʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚʝʨʭʥʝʡ ʶʨʳ ï ʤʝʣʘ ʦʙʨʘʟʦʚʘʣʠʩʴ  ʚʦʢʨʫʛ ʟʘʨʦʜʠʚʰʝʡʩʷ ʧʨʠ ʢʦʣʣʠʟʠʦʥʥʳʭ ʧʨʦʮʝʩ-

ʩʘʭ ʦʩʪʨʦʚʥʦʡ ʩʫʰʠ, ʥʘʧʨʦʪʠʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ, ʚ ʤʝʣʢʦʚʦʜʥʦʤ ʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ, ʢʦʪʦʨʳʡ 

ʧʦʩʪʝʧʝʥʥʦ ʚ ʩʚʷʟʠ ʩ ʫʩʠʣʝʥʠʝʤ ʢʦʣʣʠʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʪʩʪʫʧʘʣ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʠ ʶʛʦ-ʚʦʩʪʦʢʫ, ʘ ʪʘʢʞʝ ʢ ʩʝʚʝ-

ʨʦ-ʚʦʩʪʦʢʫ ʠ ʶʛʦ-ʟʘʧʘʜʫ. ʇʨʠ ʵʪʦʤ ʚ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʨʛʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʝ ʠʟʚʝʩʪʥʷʢʠ, 

ʢʦʪʦʨʳʝ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʠ ʶʛʦ-ʟʘʧʘʜʫ ʤʝʥʷʣʠʩʴ ʙʦʣʝʝ ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʩʢʣʘʜʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʨʫʜʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ɺʦʩʪʦʯʥʦʤ ʂʘʚʢʘʟʝ ʚ ʧʨʝʜʝʣʘʭ ɼʘʛʝʩʪʘʥʘ ʩʚʷʟʘʥʳ ʩʦ 

ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʢʦʣʣʠʟʠʦʥʥʦʡ ʧʨʠʨʦʜʳ ʧʦʩʪʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʎʝʥʪʨʘʣʴʥʳʡ, ʖʛʦ-ɺʦʩʪʦʯʥʳʡ ʂʘʚʢʘʟ, ʄʘʣʳʡ ʂʘʚʢʘʟ, ʘʥʪʠʢʣʠʥʦʨʠʠ ɻʣʘʚʥʦʛʦ ʠ ɹʦʢʦ-

ʚʦʛʦ  ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʦʚ, ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʦʢʨʘʠʥʥʦʝ ʤʦʨʝ, ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʨʫʜʦʛʝʥʝʪʠʯʝ-

ʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʨʘʤʧʦʚʘʷ ʩʢʣʘʜʢʘ. 

 

PALEORECONSTRUCTION GEODYNAMIC PROCESSES OF CARBONATE COMPLEXES OF 

SOUTH-EASTERN CAUCASUS 

Guseinov S. M., Cherkashin V. I., Yusupov R. A. 

Institute of Geology Dagestan scientific center of RAS 

In this paper, new views on the formation of carbonate complexes of the greater Caucasus on the example of 

analysis of their interaction with the underlying clastic sediments of the lower-her-middle Jurassic and their attachment to 

strictly certain parts of folded structures of the greater Caucasus. It was shown that carbonate complexes of the upper Ju-

rassic ï Cretaceous formed around originated in the collision processes island of land, opposite the present Central Cauca-

sus, in the shallow sea basin, which gradually increased to collisional processes retreated to the North-West and South-

East and North-East and South-West. While in the coastal strip was formed organogenic-clastic limestones, which to the 

North-East and South-West has varied over deep differences. The modern formation of folded structures and radiogenetic 

processes in the Eastern Caucasus within Dagestan are connected with sladkovato-tive collisional processes of nature 

postmessage age. 

Keywords: Central, South-Eastern Caucasus, the lesser Caucasus, anticlinoria Main and Lateral Caucasian ridges, 

carbonate complexes, marginal sea, and skladkoobrazovaniem radiogenetic processes, the ramp folds. 

 

ʂʘʨʙʦʥʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚʝʨʭʥʝʶʨʩʢʦ-ʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ʖʛʦ-ɺʦʩʪʦʯʥʦʤ ʂʘʚʢʘʟʝ 

ʩʣʘʛʘʶʪ ʤʘʩʩʠʚʳ ʛʦʨ ʐʘʣʙʫʟʜʘʛ, ʐʘʭʜʘʛ, ʂʠʟʠʣ-ʂʘʷ, ʢʦʪʦʨʳʝ  ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʝʚʝʨʥʦʤʫ ʢʨʳʣʫ 

ʚ ʧʨʠʩʚʦʜʦʚʦʡ ʯʘʩʪʠ ʘʥʪʠʢʣʠʥʦʨʠʷ ɹʦʢʦʚʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʍʨʝʙʪʘ (ɹʂʍ) ʠ ʤʘʩʩʠʚʘ ʛʦʨʳ ɻʝ-

ʩʪʠʥʢʠʣʴ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʢ ʉʉɺ ʦʪ ʛʦʨʳ ʐʘʣʙʫʟʜʘʛ. ɺ ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ ʧʝʨʚʳʝ ʪʨʠ ʧʨʠ-

ʫʨʦʯʝʥʳ ʢ ʘʥʪʠʢʣʠʥʦʨʠʶ ɹʂʍ ʚ ʝʛʦ ɺʦʩʪʦʯʥʦʡ ʯʘʩʪʠ, ʘ ʛʦʨʘ ɻʝʩʪʠʥʢʠʣʴ ʥʘʭʦʜʠʪʩʷ ʚ 18 ʢʤ ʩʝ-

ʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʛʦʨʳ ʐʘʣʙʫʟʜʘʛ. ʅʘʠʚʳʩʰʠʤʠ ʪʦʯʢʘʤʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʚ  ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʚ ɹʂʍ ʷʚʣʷʶʪʩʷ ʤʘʩʩʠʚʳ ʛʦʨ ʐʘʣʙʫʟʜʘʛ ʠ ʐʘʭʜʘʛ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ 

ʩʝʚʝʨʥʦʤʫ ʢʨʳʣʫ ʘʥʪʠʢʣʠʥʦʨʠʷ ɹʦʢʦʚʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ. ɻʦʨʘ ʐʘʣʙʫʟʜʘʛ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ, ʘ ʤʘʩʩʠʚ ʛʦʨʳ ʐʘʭʜʘʛ ʧʦʯʪʠ ʮʝʣʠʢʦʤ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥ, ʠ ʣʠʰʴ ʥʝʙʦʣʴʰʘʷ ʝʸ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ. ʂʘʨʙʦʥʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚʜʦʣʴ ɹʂʍ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦ-

ʩʣʝʞʠʚʘʶʪʩʷ ʜʦ ʩʝʨʝʜʠʥʳ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʛʦʨʦʜʦʤ ʃʘʛʠʯ ʠ ʙʝʨʝʛʦʤ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʠ ʜʘʣʝʝ ʦʛʠʙʘʷ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʧʝʨʠʢʣʠʥʘʣʴʥʫʶ ʯʘʩʪʴ ʘʥʪʠʢʣʠʥʦ-

ʨʠʷ ɻʣʘʚʥʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ (ɻʂʍ)  ʧʝʨʝʭʦʜʷʪ ʥʘ ʝʛʦ ʶʛʦ-ʟʘʧʘʜʥʳʡ ʩʢʣʦʥ. (ʉʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʚʜʦʣʴ ʦʩʝʚʦʡ ʯʘʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʵʨʦʜʠʨʦʚʘʣʠʩʴ ʠ ʢ ʥʘʩʪʦ-

ʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʝ ʩʦʭʨʘʥʠʣʠʩʴ).  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʝʨʭʥʝʶʨʩʢʦ-ʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ɹʦʣʴʰʦʤ 

ʂʘʚʢʘʟʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʥʝʛʣʫʙʦʢʦʚʦʜʥʦʤ ʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ, ʚʦʢʨʫʛ ʚʳʰʝʜʰʝʛʦ ʠʟ-ʧʦʜ ʫʨʦʚʥʷ 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 2(69), 2017 

 

48 

ʤʦʨʷ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ. ʕʪʦʪ ʤʘʩʩʠʚ ʚʥʘʯʘʣʝ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʎʝʥʪʨʘʣʴ-

ʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ  ʧʦʩʪʝʧʝʥʥʦ çʨʘʟʨʘʩʪʘʣʩʷè ʚ ʩʪʦʨʦʥʫ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʠ ʶʛʦ-

ʚʦʩʪʦʢʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʧʝʨʝʞʝʥʠʝʤ ʢʦʣʣʠʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʵʪʦʡ ʯʘʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʩ 

ʢʦʪʦʨʳʤʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʳ ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ʉʢʣʘʜʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ 

ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʨʫʢʪʫʨ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ, ʩʚʷʟʘʥʳ ʩ ʤʠʛʨʘʮʠʝʡ ʢʦʣʣʠʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʠ ʨʫʜʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ. ɻʨʘʥʠʮʘ ʵʪʦʛʦ ʙʘʩʩʝʡʥʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʚ ʚʝʨʭʥʝʶʨʩʢʦ-ʩʨʝʜʥʝʶʨʩʢʦʝ ʚʨʝ-

ʤʷ, ʧʨʦʭʦʜʠʣʘ ʧʨʠʤʝʨʥʦ ʚʜʦʣʴ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çɼʘʛʝʩʪʘʥʩʢʦʛʦ 

ʢʣʠʥʘè ʜʦ ʩʝʣʝʥʠʷ ʉʘʨʜʘʨʢʝʥʪ (ʙʘʩʩʝʡʥ ʨʝʢʠ ʏʠʨʘʭʯʘʡ), ʠ ʜʘʣʝʝ ʰʣʘ ʧʦ ʣʠʥʠʠ ʩʝʣʝʥʠʝ ʂʘʙʠʨ ʠ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʛʦʨ ɻʝʩʪʠʥʢʠʣʴ, ʐʘʣʙʫʟʜʘʛ. ʆʪ ʛʦʨʳ ʐʘʣʙʫʟʜʘʛ ʙʝʨʝʛʦʚʘʷ ʣʠʥʠʷ ʩʨʝʜʥʝʶʨ-

ʩʢʦ-ʚʝʨʭʥʝʶʨʩʢʦʛʦ ʤʦʨʷ ʧʨʦʭʦʜʠʣʘ ʧʦ ʣʠʥʠʠ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʩʢʣʦʥʦʚ ʛʦʨ ʐʘʣʙʫʟʜʘʛ, ʐʘʭʜʘʛ, 

ʂʠʟʠʣ-ʂʘʷ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ (ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʝ ʧʨʠʩʚʦʜʦʚʳʝ ʯʘʩʪʠ ʘʥʪʠʢʣʠʥʦʨʠʷ ɹʂʍ) ʠ ʜʘʣʝʝ ʥʘ 

ʧʦʣʦʚʠʥʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʛʦʨʦʜʦʤ ʃʘʛʠʯ - ʙʝʨʝʛ ʂʘʩʧʠʷ (ʯʝʨʝʟ ʛʦʨʦʜ ʉʠʘʟʘʥʴ) ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥ, ʛʜʝ ʧʦʜʢʦʚʦʦʙʨʘʟʥʦ ʦʛʠʙʘʣʘ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʧʝʨʠʢʣʠʥʘʣʴʥʫʶ 

ʯʘʩʪʴ ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʝʨʝʭʦʜʠʣʘ ʥʘ ʝʸ ʶʛʦ-ʟʘʧʘʜʥʳʡ ʩʢʣʦʥ. ʉ ʶʛʦ-ʟʘʧʘʜʘ ʙʝʨʝʛ ʤʦʨʷ ʦʛʨʘ-

ʥʠʯʠʚʘʣʩʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʤʠ ʦʪʨʦʛʘʤʠ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝ-ʩʨʝʜʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʦʚ ʜʦ ʚʝʨʭʥʝʶʨ-

ʩʢʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʨʠʫʨʦʯʝʥʥʦʤ ʢ ʶʞʥʦʤʫ ʩʢʣʦʥʫ ʉʢʠʬʩʢʦʡ ʧʣʠʪʳ (ʩʝʚʝʨʥʝʝ ʄʘ-

ʣʦʛʦ ʂʘʚʢʘʟʘ) ʦʢʨʘʠʥʥʦʤ ʤʦʨʝ. ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʙʝʨʝʛ ʦʢʨʘʠʥʥʦʛʦ ʤʦʨʷ ʚ ʙʘʡʦʩʩʢʦʝ ʚʨʝʤʷ 

ʧʨʦʭʦʜʠʣ ʥʘ ʰʠʨʦʪʝ ʩʝʣʝʥʠʷ ʂʘʙʠʨ ʂʫʨʘʭʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ. ʕʪʦʪ ʚʳʚʦʜ ʩʜʝ-

ʣʘʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʷʚʣʝʥʥʳʭ ʟʜʝʩʴ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʧʝʨʝʤʝʰʘʥʥʳʭ ʩ ʛʘʣʴʢʦʡ ʠʟʚʝʨʞʝʥʥʳʭ ʠ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ [2], ʢʦʪʦʨʳʝ, ʢʘʢ ʤʳ ʩʯʠʪʘʝʤ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʤʦʨʷ ʚ 

ʝʛʦ ʧʣʷʞʥʦʡ ʟʦʥʝ. ʆʪʩʫʪʩʪʚʠʝ ʙʘʡʦʩʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʛʦʨʝ ʐʘʣʙʫʟʜʘʛ [6], ʢʦʥʪʘʢʪ ʤʝʞʜʫ 

ʚʝʨʭʥʝʡ ʠ ʩʨʝʜʥʝʡ ʶʨʦʡ ʯʝʨʝʟ ʙʘʟʘʣʴʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʥʘ ʛʦʨʝ ɻʝʩʪʠʥʢʠʣʴ (ʦʧʨʝʜʝʣʝʥ ʧʨʠ 

ʩʲʸʤʦʯʥʳʭ ʨʘʙʦʪʘʭ ʚ 1980 ʛʦʜʫ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʢʨʘʠʥʥʦʝ ʤʦʨʝ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʣʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʨʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʠʞʥʝʡ-ʩʨʝʜʥʝʡ ʶʨʳ, ʧʨʦʩʫʱʝʩʪʚʦʚʘʣʦ ʜʦ 

ʙʘʡʦʩʩʢʦʛʦ ʚʨʝʤʝʥʠ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʠ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ɻʦʨʥʦʛʦ ɼʘʛʝ-

ʩʪʘʥʘ ʥʝʩʢʦʣʴʢʦ ʶʛʦ-ʟʘʧʘʜʥʝʝ  ʤʝʨʠʜʠʘʥʘ ʛʦʨ ʐʘʣʙʫʟʜʘʛ, ʐʘʭʜʘʛ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʘʥʪʠʢʣʠ-

ʥʘʣʴ (ɹʂʍ), ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʢʦʪʦʨʦʡ ʦʙʦʩʦʙʠʣʦʩʴ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʝ ʤʦʨʝ, ʛʜʝ ʚ ʙʦʣʝʝ 

ʤʝʣʢʦʚʦʜʥʦʡ ʩʨʝʜʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚʝʨʭʥʝʡ ʶʨʳ-ʤʝʣʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʩʤʝʱʝʥʠʝʤ (ʨʝʛʨʝʩʩʠʝʡ) ʶʞʥʦʛʦ ʙʝʨʝʛʘ, ʚʥʫʪʨʠ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʤʦʨʷ  ʢ ʩʝʚʝʨʫ.  

ʆʙʨʘʟʦʚʘʥʠʝ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʪʝʨʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ɹʦʣʴʰʦʤ ʂʘʚʢʘʟʝ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʦʢʨʘʠʥʥʦʤ ʤʦʨʝ ʠ ʚ ʝʛʦ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ ʙʘʡʦʩʩʢʦʛʦ ʚʨʝʤʝʥʠ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʦʜʥʦʚʨʝʤʝʥʥʳʤʠ ʩ ʥʠʤ ʠʟʣʠʷʥʠʷʤʠ ʤʘʛʤʳ ʥʘ ʤʦʨʩʢʦʝ ʜʥʦ ʠ ʧʦ-

ʩʪʝʧʝʥʥʦʡ ʤʠʛʨʘʮʠʝʡ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ, ʘ ʪʘʢʞʝ ʨʘʟʤʳʚʫ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʠ ʧʝʨʝʦʪʣʦʞʝʥʠʶ ʠʭ ʚ ʶʛʦïʚʦʩʪʦʯʥʳʭ ʯʘʩʪʷʭ. ʕʪʦ ʙʳʣʦ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʦʧʝʨʝʞʝʥʠʝʤ ʩʫʙʜʫʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʝʞʜʫ ɸʨʘʚʠʡʩʢʦʡ  ʠ ʉʢʠʬʩʢʦʡ ʧʣʠʪʘʤʠ ʥʘ 

ʤʝʨʠʜʠʘʥʝ ʨʝʢ ʂʫʨʘ-ʈʠʦʥʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʪʨʠʸʤ ɸʨʘʚʠʡʩʢʦʡ ʧʣʠʪʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘʧʨʦʪʠʚ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʦʧʝʨʝʞʝʥʠʶ ʧʦ ʚʨʝʤʝʥʠ ʚʩʝʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʦʙʣʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ, ʠʭ ʧʦʩʪʝʧʝʥʥʦʡ ʤʠʛʨʘʮʠʠ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʠ ʶʛʦ-ʚʦʩʪʦʢʫ ʧʦ 

ʤʝʨʝ ʫʩʠʣʝʥʠʷ ʩʫʙʜʫʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʦ ʜʦʢʘʟʳʚʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ɻʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʩʝ-

ʨʠʡ ʦʤʦʣʘʞʠʚʘʶʱʠʭʩʷ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʛʦʨʠʟʦʥʪʦʚ ʵʬʬʫʟʠʚʦʚ, ʪʫʬʦʣʘʚ, ʩʝʨʠʡ ʧʦʜʚʦʜʷʱʠʭ ʢ 

ʥʠʤ ʜʘʝʢ. ɸʥʘʣʠʟ ʧʣʦʱʘʜʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩʦʩʪʦʷʱʠʭ ʠʟ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʦʢʘʪʘʥʥʳʭ ʦʙʣʦʤʢʦʚ ʠʟʚʝʨʞʝʥʥʳʭ [2] ʠ ʪʝʨʨʠʛʝʥʥʳʭ [7] ʧʦʨʦʜ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚʜʦʣʴ ʚʩʝʛʦ 

ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʦʪ ʶʛʦ-ʚʦʩʪʦʢʘ ʜʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ, ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʢʘʢ ʚ ʧʣʘʥʝ, ʪʘʢ ʠ ʚ ʨʘʟ-

ʨʝʟʘʭ ʧʨʠʫʨʦʯʝʥʳ ʢ ʝʜʠʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʣʠʥʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʦʢʘʪʘʥʥʦʩʪʠ ʦʙʣʦʤʢʦʚ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʠ ʥʘʣʠʯʠʝ ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʳʭ ʢʩʝʥʦʣʠʪʦʚ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʚ ʥʠʞ-

ʥʝ-ʩʨʝʜʥʝʶʨʩʢʠʭ ʧʝʩʯʘʥʠʢʘʭ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ, ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢʦʥʛʣʦʤʝʨʘʪʦ-

ʚʦʛʦ ʩʣʦʷ ʢ ʝʜʠʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʣʠʥʠʠ, ʦʤʦʣʦʞʝʥʠʝ ʵʪʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ (ʜʦʢʘʟʳʚʘʝʪʩʷ ʬʘʫʥʠʩʪʠʯʝʩʢʠʤʠ ʥʘʭʦʜʢʘʤʠ ʚ ʢʦʥʛʣʦʤʝʨʘʪʘʭ) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 



ɻʫʩʝʡʭʘʥʦʚ ʉ.ʄ., ʏʝʨʢʘʰʠʥ ɺ.ʀ., ʖʩʫʧʦʚ ɸ.ʈ. 
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ʦʥʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚʜʦʣʴ ʤʠʛʨʠʨʦʚʘʚʰʝʡʩʷ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʠ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʙʝʨʝʛʦʚʦʡ ʣʠ-

ʥʠʠ ʦʢʨʘʠʥʥʦʛʦ ʤʦʨʷ. ʈʝʰʘʶʱʫʶ ʨʦʣʴ ʧʨʠ ʠʭ ʦʙʨʘʟʦʚʘʥʠʠ ʩʳʛʨʘʣ ʶʛʦ-ʚʦʩʪʦʯʥʳʡ ʩʥʦʩ ʧʨʦ-

ʜʫʢʪʦʚ ʵʨʦʟʠʠ ʠʟ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʯʘʩʪʝʡ,  ʛʜʝ ʩʫʙʜʫʢʮʠʦʥʥʳʝ ʠ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʤ ʢʦʣʣʠʟʠʦʥ-

ʥʳʝ  ʧʨʦʮʝʩʩʳ ʦʧʝʨʝʞʘʣʠ ʢʘʢ ʪʘʢʦʚʳʝ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ, ʯʪʦ ʠ ʦʙʫ-

ʩʣʘʚʣʠʚʘʣ ʩʥʦʩ ʧʨʦʜʫʢʪʦʚ ʵʨʦʟʠʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʆʙ ʵʪʦʤ  ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠ ʚʳʷʚʣʝʥʥʳʝ 

ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʪʫʨʙʠʜʠʪʥʦʡ ʧʨʠʨʦʜʳ ʩʨʝʜ-

ʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʚʷʟʘʥʥʳʝ  ʩ ʧʦʜʚʦʜʥʳʤʠ ʪʝʯʝʥʠʷʤʠ [5]. 

ɸʥʘʣʠʟʠʨʫʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʢʣʘʜʦʢ ʚ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ɻʂʍ, ʚ ʨʫʜʦʥʦʩ-

ʥʦʡ ʟʦʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʠʟʠʣ-ɼʝʨʝ ʠ ʚ ɹʦʢʦʚʦʤ ʭʨʝʙʪʝ, ʝʱʸ ʚ 80ïʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʙʳʣʦ 

ʚʳʷʩʥʝʥʦ, ʯʪʦ ʦʥʠ ʦʙʨʘʟʦʚʘʥʳ ʪʘʥʛʝʥʮʠʘʣʴʥʦ ʩʞʠʤʘʶʱʠʤʠ ʫʩʠʣʠʷʤʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ [2,3]. ʆʜʥʘʢʦ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʥʝ ʙʳʣʘ ʷʩʥʘ ʧʨʠʨʦʜʘ ʵʪʠʭ ʫʩʠʣʠʡ, ʢʦʪʦʨʳʝ ʢ ʥʘʩʪʦ-

ʷʱʝʤʫ ʚʨʝʤʝʥʠ ʭʦʨʦʰʦ ʦʙʲʷʩʥʷʶʪʩʷ ʢʦʣʣʠʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʠ ʩʫʙʜʫʢʮʠʠ ɸʨʘʚʠʡʩʢʦʡ 

ʧʣʠʪʳ ʧʦʜ ʉʢʠʬʩʢʫʶ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʳʚʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʂʘʚʢʘʟʘ [1]. 

ɺ ʩʚʷʟʠ ʩ ʧʦʯʪʠ ʧʦʣʥʦʡ ʧʝʨʝʢʨʳʪʦʩʪʴʶ ʢʦʥʪʘʢʪʦʚʦʡ ʯʘʩʪʠ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʚʝʨʭʥʝʡ ʶʨʳ-ʤʝʣʘ ʠ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʡ, ʩʨʝʜʥʝʡ ʶʨʳ ʩʦʚʨʝʤʝʥʥʳʤʠ ʯʝʪʚʝʨʪʠʯ-

ʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʪʝʨʨʠʛʝʥʥʳʤʠ ʠ ʢʘʨʙʦʥʘʪʥʳ-

ʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʚ ʧʨʝʜʝʣʘʭ ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʟʘʜʘʯʘ ʚʝʩʴʤʘ ʩʣʦʞʥʘʷ, ʘ ʠʥʦʛʜʘ ʤʦʞʝʪ ʧʨʠʚʝ-

ʩʪʠ ʢ ʣʦʞʥʳʤ ʚʳʚʦʜʘʤ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʦʙʣʘʩʪʠ ʂʘʣʘʜʞʫʭʩʢʦʛʦ ʩʝʜʣʘ ʩʲʸʤʱʠʢʘʤʠ ʙʳʣ ʩʜʝ-

ʣʘʥ ʣʦʞʥʳʡ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʳʰʝ ʵʪʦʛʦ çʩʝʜʣʘè ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚʝʨʭʥʝʡ ʶʨʳ-ʤʝʣʘ 

ʠʟʦʛʥʫʪʳ ʚ ʘʥʪʠʢʣʠʥʘʣʴʥʫʶ ʩʢʣʘʜʢʫ, ʘ ʚ ʧʦʜʩʪʠʣʘʶʱʠʭ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʡ ʠ 

ʩʨʝʜʥʝʡ ʶʨʳ ʵʪʦ ʷʢʦʙʳ ʥʝ ʚʳʨʘʞʝʥʘ. ʆʜʥʘʢʦ ʧʦ ʶʛʦ-ʚʦʩʪʦʯʥʦʤʫ ʩʢʣʦʥʫ ʵʪʦʛʦ çʩʝʜʣʘè ʚ ʧʨʝ-

ʜʝʣʘʭ ʈʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥ, ʯʸʪʢʦ ʜʝʰʠʬʨʠʨʫʝʪʩʷ ʢʦʥʬʦʨʤʥʦʝ ʟʘʣʝʛʘʥʠʝ ʦʙʦʠʭ ʢʦʤʧʣʝʢ-

ʩʦʚ (ʨʠʩ.1). ʆʪʩʶʜʘ ʚʠʜʥʦ, ʯʪʦ ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʛʦʨ ʐʘʣʙʫʟʜʘʛ, ʐʘʭʜʘʛ, ʘ ʪʘʢʞʝ ʛʦʨʳ 

ɻʝʩʪʠʥʢʠʣʴ ʚʝʨʭʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠʤʝʶʪ ʚ ʮʝʣʦʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʝ ʧʘʜʝʥʠʷ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ ʠ ʚʳʷʚʣʝʥʥʳʡ, ʧʨʠ ʛʝʦʣʦʛʦ-ʩʲʸʤʦʯʥʳʭ ʨʘʙʦʪʘʭ, ʬʘʢʪ ʦʪʩʫʪ-

ʩʪʚʠʷ ʨʠʬʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ (ʦʣʠʩʪʦʩʪʨʦʤʳ, ʢʦʥʛʣʦʤʝʨʘʪʦ-ʙʨʝʢʯʠʠ) ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʤʧʣʝʢʩʘʭ 

ʤʘʩʩʠʚʘ ʛʦʨʳ ʐʘʭʜʘʛ, ʩʝʚʝʨʥʝʝ ʂʘʣʘʜʞʫʭʩʢʦʛʦ çʩʝʜʣʘè, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʚ 

ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʘʥʪʠʢʣʠʥʦʨʠʷ ɹʂʍ ʤʝʞʜʫ ʂʘʣʘʜʞʫʭʩʢʠʤ ʠ ʉʝʣʴʜʠʥʩʢʠʤ çʩʝʜʣʘʤʠè. ɺʩʝ ʵʪʦ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʦʥʠ ʙʳʣʠ ʦʙʨʘʟʦʚʘʥʳ ʚ ʥʝʛʣʫʙʦʢʦʡ ʧʨʠʤʳʢʘʚʰʝʡ ʢ ʩʚʦʜʦʚʦʡ ʯʘʩʪʠ 

ʘʥʪʠʢʣʠʥʦʨʠʷ ɹʂʍ ʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ, ʛʣʫʙʠʥʘ ʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʠ ʚ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʬʘʮʠʘʣʴʥʦ ʩʤʝʥʷʣʠʩʴ ʙʦʣʝʝ ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʈʠʬʦʛʝʥʥʳʝ ʠʟʚʝʩʪ-

ʥʷʢʠ ʥʠʞʥʝʛʦ ʤʝʣʘ ʤʘʩʩʠʚʘ ʛʦʨʳ ʐʘʭʜʘʛ ʤʳ ʩʚʷʟʳʚʘʝʤ ʩ ʤʠʛʨʘʮʠʝʡ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʧʝʨʠʢʣʠ-

ʥʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʥʥʝʛʦ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ.  

ʈʘʟʚʠʪʠʝ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʜʦʣʴ ʶʞʥʦʛʦ ʠ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʦʚ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘ-

ʟʘ, ʦʙʨʘʤʣʝʥʠʝ ʠʤʠ ʝʛʦ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ, ʨʝʛʨʝʩʩʠʚʥʦʝ ʟʘʣʝʛʘʥʠʝ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʚʝʨʭʥʝʡ ʶʨʳ-ʤʝʣʘ ʥʘ ʧʦʜʩʪʠʣʘʶʱʠʝ ʠʭ ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʶʨʳ, ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʚʜʦʣʴ 

ʠʭ ʢʦʥʪʘʢʪʦʚ ʦʣʠʩʪʦʩʪʦʨʦʤ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʯʪʦ ʠʭ ʦʪʩʫʪʩʪʚʠʝ ʚʜʦʣʴ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ 

ʩʚʷʟʘʥʦ ʥʝ ʩ ʠʭ ʵʨʦʟʠʝʡ, ʘ ʩ ʨʘʟʚʠʪʠʝʤ ʵʪʦʡ ʯʘʩʪʠ ʚ ʵʨʦʟʠʦʥʥʦʤ ʨʝʞʠʤʝ, ʚ ʧʝʨʠʦʜ ʦʙʨʘʟʦʚʘʥʠʷ 

ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʉʫʜʷ ʧʦ ʦʪʩʫʪʩʪʚʠʶ ʥʠʞʥʝʙʘʡʦʩʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʛʦʨʝ ʐʘʣʙʫʟʜʘʛ [6], ʨʝʟʢʦʡ ʨʘʟʥʠʮʝ 

ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ ʜʨʝʚʥʝʡ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʙʘʡʦʩʩ-ʙʘʪʩʢʦʛʦ ʤʦʨʷ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʨʠ ʛʝʦʣʦ-

ʛʦ-ʩʲʸʤʦʯʥʳʭ ʨʘʙʦʪʘʭ ʥʘʣʠʯʠʝʤ ʢʦʥʛʣʦʤʝʨʘʪʦʚʳʭ ʩʣʦʝʚ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʛʦʨʳ ʐʘʣʙʫʟʜʘʛ ʥʘ 

ʚʳʩʦʪʝ 3500 ʤ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʦʪ ʥʠʭ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʝʣ. ʂʘʙʠʨ ʥʘ ʚʳʩʦʪʝ 950 ʤ ʥʘʜ ʫʨʦʚ-

ʥʝʤ ʤʦʨʷ [2], ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʥʪʠʢʣʠʥʘʣʠ ɹʂʍ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʤʝʨʢʘʤ, ʟʘ 

ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʧʦʩʣʫʞʠʣʦ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʝʡ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡ-

ʥʘ, ʛʜʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʛʦʨʳ ʐʘʭʜʘʛ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʦʛʨʘʥʠ-

ʯʝʥʳ ʂʘʣʘʜʞʫʭʩʢʠʤ, ʩ ʶʛʦ-ʟʘʧʘʜʘ ʉʝʣʴʜʠʥʩʢʠʤ çʩʸʜʣʘʤʠè ʠ ʠʟʦʛʥʫʪʳ ʚ ʦʩʣʦʞʥʸʥʥʫʶ ʩʢʣʘʜ-

ʢʘʤʠ (ʩʠʥʢʣʠʥʘʣʴ) ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʦʧʨʦʢʠʥʫʪʳʤʠ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ. ʄʝʣʢʠʝ, ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʩʢʣʘʜʢʠ - ʨʝʟʫʣʴʪʘʪ çʧʨʦʜʦʣʴʥʳʭ ʫʢʦʨʦʯʝʥʠʡè ʧʨʠ ʧʦʩʣʦʡʥʳʭ ʩʨʳʚʘʭ. ʇʨʠ 

ʵʪʦʤ ʚʝʨʭʥʠʝ ʯʘʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʞʥʠʭ ʩʤʝʱʘʣʠʩʴ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ. 
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ʌʦʨʤʠʨʦʚʘʥʠʝ ɹʂʍ ʚ ʚʦʩʪʦʯʥʦʤ ʩʝʛʤʝʥʪʝ ʟʘʚʝʨʰʠʣʦʩʴ ʚ ʙʘʡʦʩʝ. ʉ ʵʪʠʤ ʩʚʷʟʘʥʦ ʦʙʨʘ-

ʟʦʚʘʥʠʝ ʧʣʘʪʦ ʛʦʨ ʉʝʣʴʜʳ ʠ ʗʨʫʜʘʛ, ʢʦʪʦʨʳʝ ʧʦ ʩʫʪʠ ʷʚʣʷʶʪʩʷ ʨʘʟʥʳʤʠ ʯʘʩʪʷʤʠ ʨʘʤʧʦʚʦʡ 

ʩʢʣʘʜʢʠ, ʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʩʝʚʝʨʥʦʛʦ 

ʢʨʘʷ ʘʥʪʠʢʣʠʥʦʨʠʷ ɻʂʍ. ʇʣʘʪʦ ʛʦʨʳ ʗʨʫʜʘʛ ʩʪʫʧʝʥʯʘʪʦ ʚʦʟʚʳʰʘʝʪʩʷ ʥʘʜ ʧʣʘʪʦ ʛʦʨʳ ʉʝʣʴʜʳ, 

ʢʦʪʦʨʦʝ ʨʘʩʧʦʣʦʞʝʥʦ ʩʝʚʝʨʥʝʝ ʥʝʛʦ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʩʢʦʩʪʴ ʧʦʩʣʦʡʥʦʛʦ ʩʨʳʚʘ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʞʥʝʛʦ. ʆʥ ʩʣʦʞʝʥ ʨʠʬʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʜʦʣʦʤʠʪʘʤʠ, ʙʨʝʢʯʠʝ-

ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʦʢʩʬʦʨʜ-ʢʠʤʝʨʠʜʞ-ʪʠʪʦʥʩʢʠʭ ʷʨʫʩʦʚ ʚʝʨʭʥʝʡ ʶʨʳ, ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʪʳʭ ʠʟ-

ʚʝʩʪʢʦʚʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʛʨʘʚʝʣʠʪʠʩʪʳʤʠ, ʧʝʩʯʘʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʤʝʨʛʝʣʠʩʪʳʤʠ ʠ 

ʘʣʝʚʨʠʪʠʩʪʳʤʠ  ʘʨʛʠʣʣʠʪʘʤʠ ʥʠʞʥʝʛʦ ʤʝʣʘ, ʩʣʘʛʘʶʱʠʤʠ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʤʘʩʩʠʚʘ ʛʦʨʳ 

ʐʘʭʜʘʛ. 

 
ʈʠʩ.1. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʛʦʨʳ ʐʘʭʜʘʛ 

 

ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʠʢʣʠʥʦʨʠʷ ɻʣʘʚʥʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ 

ʟʜʝʩʴ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. ʆʪʤʝʪʠʤ ʣʠʰʴ ʪʦ, ʯʪʦ ʘʥʪʠʢʣʠʥʦʨʠʡ ɻʂʍ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʞʘʪʘʷ ʢ ʚʝʨʭʫ ʯʘʩʪʴ ʘʢʢʨʝʮʠʦʥʥʦʡ ʧʨʠʟʤʳ ɹʦʣʴʰʦʛʦ 

ʂʘʚʢʘʟʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʧʦʧʝʨʝʯʥʳʤ ʫʢʦʨʦʯʝʥʠʝʤ ʘʣʴʧʠʥʦʪʠʧʥʦʡ ʩʫʙʜʫʢʮʠʝʡ, ɻʣʘʚʥʳʤ ʂʘʚ-

ʢʘʟʩʢʠʤ ʥʘʜʚʠʛʦʤ, ʧʨʦʭʦʜʷʱʠʤ ʚ ʦʙʣʘʩʪʠ ʩʦʯʣʝʥʝʥʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʝʨʭʥʝʡ ʶʨʳ-

ʤʝʣʘ ʠ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʡ-ʩʨʝʜʥʝʡ ʶʨʳ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʘʥʪʠʢʣʠʥʦʨʠʷ ɻʂʍ. 

ʉʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝʡ ʘʥʪʠʢʣʠʥʦʨʠʷ ɻʂʍ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ɼʘʣʠʯʘʡʩʢʠʡ ʩʝʚʝʨʥʳʡ ʨʘʟʣʦʤ, ʧʦ ʢʦ-

ʪʦʨʦʤʫ ʶʞʥʘʷ ʯʘʩʪʴ  ʘʢʢʨʝʮʠʦʥʥʦʡ ʧʨʠʟʤʳ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʥʘʜʚʠʥʫʪʘ ʥʘ ʩʝʚʝʨʥʫʶ. ɺʝʣʠ-

ʯʠʥʘ ʥʘʜʚʠʛʘʥʠʷ ʧʦ ʥʝʤʫ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʝʛʤʝʥʪʘʨʥʦʝ ʩʪʨʦʝʥʠʝ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʦʨʥʦʛʦ 

ɼʘʛʝʩʪʘʥʘ.     

ʌʦʨʤʠʨʦʚʘʥʠʝ ʘʥʪʠʢʣʠʥʦʨʠʷ ɻʂʍ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʤ ʠ ʥʘʧʨʘʚʣʝʥʥʳʝ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ 

ʩʞʠʤʘʶʱʠʝ ʫʩʠʣʠʷ, ʧʨʠʚʝʣʠ ʢ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʤʫ, ʩʢʣʘʜʯʘʪʦ-ʯʝʰʫʡʯʘʪʦʤʫ ʩʪʨʦʝʥʠʶ ʥʘ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʵʪʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ. ʉ ʵʪʠʤ ʩʚʷʟʘʥʳ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʦʙʦʛʘʪʠʚʰʠʤʠʩʷ ʨʫʜʥʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠʟ ʦʪʣʦʞʝʥʠʡ ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʤʳ-

ʚʘ ʙʦʣʝʝ ʨʘʥʥʠʭ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ. ʕʪʠ ʪʦʣʱʠ ʧʨʠ ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʥʠʠ ʧʦʧʘʣʠ ʚ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʣʷ ʥʘ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ.  

ʄʘʩʰʪʘʙʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʧʨʠ ʵʪʦʤ ʦʨʫʜʝʥʝʥʠʷ, ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʨʫ-

ʜʦʣʦʢʘʣʠʟʫʶʱʠʭ ʩʪʨʫʢʪʫʨ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʯʘʩʪʠ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ. ɺʝʱʝʩʪʚʝʥʥʳʡ 

ʞʝ ʩʦʩʪʘʚ ʨʫʜ ʟʘʚʠʩʝʣʦ ʫʜʘʣʝʥʥʦʩʪʴʶ ʫʯʘʩʪʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʜʦʣʦʢʘʣʠʟʫʶʱʠʭ ʩʪʨʫʢʪʫʨ ʦʪ 

ʦʯʘʛʘ ʟʘʨʦʞʜʝʥʠʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ. ɹʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ (ʟʦʣʦʪʦ, ʩʝʨʝʙʨʦ) ʦʩʘ-

ʞʜʘʣʠʩʴ ʚʦ ʬʨʦʥʪʘʣʴʥʳʭ ʯʘʩʪʷʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʥʘʠʙʦʣʴʰʘʷ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦ-



ɻʫʩʝʡʭʘʥʦʚ ʉ.ʄ., ʏʝʨʢʘʰʠʥ ɺ.ʀ., ʖʩʫʧʦʚ ɸ.ʈ. 
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ʠʩʭʦʜʠʣʘ ʚ ʨʫʜʥʳʭ ʣʦʚʫʰʢʘʭ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʝʟʢʠʤ ʩʧʘʜʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚ-

ʣʝʥʠʷ ʚ ʪʘʢʠʭ ʣʦʚʫʰʢʘʭ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʯʠʪʘʶʪ, ʯʪʦ ʢʦʣʯʝʜʘʥʥʦʝ 

ʦʨʫʜʝʥʝʥʠʝ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʶʨʩʢʦʤʫ ʚʦʟʨʘʩʪʫ, ʦʜʥʘʢʦ ʦʙʥʘʨʫʞʝʥ-

ʥʦʝ ʧʨʠ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪʘʭ ʚ 1963 ʛʦʜʫ (ʇʰʝʥʠʯʥʳʡ ʃ.ɺ. ʠ ʜʨ.) ʝʱʸ ʜʦ ʦʪʢʨʳʪʠʷ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ ʂʠʟʠʣ-ɼʝʨʝ, ʞʠʣʘ ʚ ʩʝʢʫʱʠʭ ʚʝʨʭʥʝʶʨʩʢʦ-ʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʠʟʚʝʩʪʥʷʢʘʭ, ʢʦʪʦ-

ʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʘʚʦʤ ʙʦʨʪʫ ʨʫʯʴʷ ʂʘʣʘʜʞʫʭ, ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʜʠʪʴ, ʯʪʦ ʦʨʫʜʝʥʝʥʠʝ, ʧʦ ʢʨʘʡ-

ʥʝʡ ʤʝʨʝ, ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʦʪʥʦʩʠʪʩʷ ʧʦʩʪʤʝʣʦʚʦʤʫ ʚʦʟʨʘʩʪʫ. ɺ ʧʦ-

ʩʣʝʜʫʶʱʝʤ ʧʨʠ ʛʝʦʣʦʛʦ-ʩʲʸʤʦʯʥʳʭ ʨʘʙʦʪʘʭ ʦʪʚʝʜʝʥʠʝ ʪʘʢʦʤʫ ʦʨʫʜʝʥʝʥʠʶ ʵʢʟʦʪʠʯʝʩʢʦʛʦ ʭʘ-

ʨʘʢʪʝʨʘ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʤʘʩʩʠʚʘ ʛʦʨʳ ʐʘʭʜʘʛ ʚ ʧʨʝʜʝʣʘʭ ɼʘʛʝʩʪʘʥʘ, ʥʝ ʠʤʝʝʪ ʧʦʜ 

ʩʦʙʦʡ ʦʩʥʦʚʘʥʠʷ. ɸʢʮʝʥʪʠʨʦʚʘʥʠʝ ʚʥʠʤʘʥʠʷ ʥʘ ʵʪʦʤ ʚʦʧʨʦʩʝ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʧʨʠ ʦʭʚʘʪʝ ʛʠʜ-

ʨʦʪʝʨʤʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱ, ʚ ʧʦʩʣʝʜʥʠʭ ʬʦʨʤʠʨʫʶʪʩʷ ʢʨʫʧʥʦʦʙʲʸʤʥʳʝ 

ʟʦʣʦʪʦʨʫʜʥʳʝ ʦʙʲʝʢʪʳ (ʤ-ʝ ʂʘʨʣʠʥ ʠ ʜʨ.). ʂʨʦʤʝ ʪʦʛʦ ʥʘ ʎʝʥʪʨʘʣʴʥʦʤ ʂʘʚʢʘʟʝ ʚ ʥʠʟʘʭ ʠʟʚʝʩʪ-

ʥʷʢʦʚ ʉʢʘʣʠʩʪʦʛʦ ʭʨʝʙʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʙʠʨʥʳʭ ʘʥʘʣʠʟʦʚ ʚ ʰʪʫʬʥʳʭ ʧʨʦʙʘʭ, ʩʦʜʝʨʞʘʥʠʷ 

ʟʦʣʦʪʘ ʜʦʩʪʠʛʘʣʠ 1,4-1,6 ʛ/ʪ. ʕʪʦ ʠʤʝʣʦ ʤʝʩʪʦ ʠ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝ-

ʩʪʘʥʘ [8]. ʆʜʥʘʢʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʦʮʝʥʢʝ ʟʦʣʦʪʦʥʦʩʥʦʩʪʠ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ ʥʘ ɹʦʣʴʰʦʤ ʂʘʚʢʘʟʝ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ʅʘʣʠʯʠʝ ʚ ʦʩʥʦʚʘʥʠʠ ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱ ʤʦʱ-

ʥʳʭ ʟʦʥ ʦʞʝʣʝʟʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩ ʦʭʚʘʪʦʤ ʵʪʠʭ ʯʘʩʪʝʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʫʯʝʥʠʷ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʦʮʝʥʢʠ ʠʭ ʧʝʨʩʧʝʢʪʠʚ 

ʥʘ ʟʦʣʦʪʦʥʦʩʥʦʩʪʴ. 
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ɺ ʩʚʷʟʠ ʩ ʘʢʪʠʚʠʟʘʮʠʝʡ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʂʘʚʢʘʟʝ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʭʦʜʦʤ ʣʝʜʥʠʢʘ ʂʦʣʢʘ 

20 ʩʝʥʪʷʙʨʷ 2002 ʛʦʜʘ ʩʫʱʝʩʪʚʫʶʱʘʷ ʨʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʩʝʪʴ ʥʘʙʣʶʜʝʥʠʡ ʎʝʥʪʨʘ ʚ ʢʦʥʮʝ 2003 ʛʦʜʘ 

ʙʳʣʘ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ ʩʝʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ çʂʘʨʤʘʜʦʥʩʢʠʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʧʦʣʠʛʦʥè. ʎʝʣʴʶ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʷ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʦʨʥʳʭ ʨʘʡʦ-

ʥʘʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʪʦʨʠʥʛ, ʧʦʣʠʛʦʥ, ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʛʨʘʚʠʤʝʪʨʠʷ, GPS 

 

COMPLEX MONITORING OF HAZORDOUS NATURAL-TECHNOGENIC PROCESSES IN 

THE TERRITORY OF RNO-ALANYA  

 

Zaalishvili V.B., Melkov D.A., Kanukov A.S., Gabaraev A.F., Ryzhanov O.N. 

 
In connection with activization of hazardous and technogenic processes in Caucasus and, in particular, fall of 

glacier Kolka (happened on 20 September 2002) existing republican seismic network was reconstructed in network of 

complex observations ñKarmadon paramentric rangeò. The goal of network operation is investigation of nature-

technogenic hazardous geological processes in mountain regions. 

Keywords: monitoring, polygon, seismological observations, gravimetry, GPS 

 

ɽʞʝʜʥʝʚʥʦ ʚ ʤʠʨʝ ʧʨʦʠʩʭʦʜʷʪ ʩʦʪʥʠ ʢʘʪʘʩʪʨʦʬ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʉʨʝʜʠ ʜʨʫʛʠʭ ʢʘʪʘʩʪʨʦʬ ʩʝʡʩʤʠʯʝʩʢʘʷ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ. ʇʦ ʜʘʥʥʳʤ ʆʆʅ (Living with 

risk, 2002), ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 51% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʢʣʠʟʤʦʚ ʠ ʜʦʤʠʥʠʨʫʶʪ 

ʚ ʨʷʜʫ ʚʩʝʭ ʚʠʜʦʚ ʢʘʪʘʩʪʨʦʬ [ɹʘʣʘʩʘʥʷʥ ʠ ʜʨ., 2004]. 

ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʚ ʩʠʣʫ ʩʚʦʝʡ ʙʣʠʟʦʩʪʠ ʢ ʪʝʨʨʠʪʦʨʠʠ ʛ.ɺʣʘʜʠʢʘʚʢʘʟʘ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ɺʣʘʜʠʢʘʚʢʘʟʩʢʠʡ ʨʘʟʣʦʤ, ʩʝʡʩʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʢʦʪʦʨʦʛʦ ʦʮʝʥʠʚʘʝʪʩʷ ʄ=7.1 (ʈʦʛʦʞʠʥ, 

2007). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘ ʪʘʢʞʝ ʚ ʩʚʷʟʠ ʩ ʘʢʪʠʚʠʟʘʮʠʝʡ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʂʘʚʢʘ-

ʟʝ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʦʞʠʜʘʥʥʳʤ ʩʭʦʜʦʤ ʣʝʜʥʠʢʘ ʂʦʣʢʘ 20 ʩʝʥʪʷʙʨʷ 2002 ʛʦʜʘ ʚ ʢʦʥʮʝ 2003 ʛʦʜʘ 

ʩʫʱʝʩʪʚʫʶʱʘʷ ʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʩʝʪʴ ʥʘʙʣʶʜʝʥʠʡ ʎʝʥʪʨʘ ʙʳʣʘ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ 

ʩʝʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ çʂʘʨʤʘʜʦʥʩʢʠʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʧʦʣʠʛʦʥè (ʨʠʩ. 1), ʧʨʝʜʧʦʣʘ-

ʛʘʶʱʫʶ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ [ɹʦʥʜʳʨʝʚ, ɿʘʘ-

ʣʠʰʚʠʣʠ, 2005]. ɺ ʩʝʨʝʜʠʥʝ 2006 ʛʦʜʘ ʩʝʪʴ ʙʳʣʘ ʯʘʩʪʠʯʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦ-

ʜʝʨʥʠʟʘʮʠʠ ʩʝʪʠ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʟʘʤʝʥʘ ʫʩʪʘʨʝʚʰʠʭ ʮʠʬʨʦ-

ʚʳʭ ʨʝʛʠʩʪʨʘʪʦʨʦʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ (ʈʉʉ) çɸʣʴʬʘ-ɻʝʦʥè ʥʘ ʨʝʛʠʩʪʨʘʪʦʨʳ ʥʦʚʦʛʦ ʧʦʢʦ-

ʣʝʥʠʷ çɼʝʣʴʪʘ-ɻʝʦʥè. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ ʟʘ 

ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʬʣʝʰ ʢʘʨʪ ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ, ʥʘʣʘʜʠʪʴ ʩʣʫʞʙʫ ʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ʟʘ ʩʯʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ GPS ʠ ʪ.ʜ. ʎʝʣʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʩʦʟʜʘʥʠʝ ʵʪʘʣʦʥʥʳʭ ʩʮʝʥʘʨʠʝʚ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʦʧʦʣʟʥʠ, ʜʚʠʞʝʥʠʷ ʣʝʜʥʠʢʦʚ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʪ.ʜ.). ʀʤʝʥʥʦ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ 

ʥʘʤʠ ʚ ʩʝʥʪʷʙʨʝ 2003ʛ. ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʚ ʧ. ʂʘʨʤʘʜʦʥ. 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʩʝʪʠ ʂʘʨʤʘʜʦʥʩʢʦʛʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ, 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʎʝʥʪʨʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ.  

- ʧʨʦʛʨʘʤʤʘ ADB2DB, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʚʚʦʜʘ ʚ ʝʜʠʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʟʘʧʠʩʝʡ ʩʝʡ-

ʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ; 

- ʧʨʦʛʨʘʤʤʘ çɺʳʙʦʨʢʘ ʩʦʙʳʪʠʡè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳ-

ʪʠʡ ʜʣʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ; 

- ʧʨʦʛʨʘʤʤʘ WINADB-SEV, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʤʦʥʪʘʞʘ ʩʦʙʳʪʠʡ ʚ ʬʦʨʤʘʪ SEV ʠ 

ʧʦʟʚʦʣʷʶʱʘʷ ʚʳʟʳʚʘʪʴ ʩʣʫʞʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ. 



ɿʘʘʣʠʰʚʠʣʠ ɺ.ɹ., ʄʝʣʴʢʦʚ ɼ.ɸ., ʂʘʥʫʢʦʚ ɸ.ʉ., ɻʘʙʘʨʘʝʚ ɸ.ʌ., ʈʳʞʘʥʦʚ ʆ.ʅ. 
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- ʫʪʠʣʠʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʟʘʛʦʣʦʚʢʦʚ adb ʬʘʡʣʦʚ, 

ʢʦʥʚʝʨʪʝʨ adb ʬʘʡʣʦʚ ʚ ʪʝʢʩʪʦʚʳʡ ʬʦʨʤʘʪ. 

ʊʘʢʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘʭʦʜʠʪʴ ʥʫʞʥʳʝ ʟʘʧʠʩʠ ʠʟ ʙʘʥʢʘ 

ʜʘʥʥʳʭ, ʥʦ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʦʧʝʨʘʮʠʠ ʩ ʧʦʤʦʱʴʶ SQL- ʟʘʧʨʦʩʦʚ. ɺʘʞʥʳʤ ʵʣʝ-

ʤʝʥʪʦʤ ʦʙʨʘʙʦʪʢʠ ʟʘʧʠʩʝʡ ʣʶʙʦʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʳ-

ʙʦʨʢʘ ʩʦʙʳʪʠʡ. ʉʦʙʳʪʠʝ ʩʯʠʪʘʝʪʩʷ ʚʳʜʝʣʝʥʥʳʤ, ʝʩʣʠ ʦʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʝ ʤʝʥʝʝ ʯʝʤ N 

ʩʪʘʥʮʠʷʤʠ (ʥʘʧʨʠʤʝʨ, ʪʨʝʤʷ), ʧʨʠʯʝʤ ʚʨʝʤʷ ʚʢʣʶʯʝʥʠʷ ʨʝʛʠʩʪʨʘʪʦʨʦʚ, ʧʦʧʘʜʘʝʪ ʚ ʦʧʨʝʜʝʣʝʥ-

ʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ (ʚʨʝʤʝʥʥʦʝ ʦʢʥʦ) dt. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ çɺʳʙʦʨʢʘ ʩʦʙʳʪʠʡè 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʮʝʜʫʨʫ ʧʦʠʩʢʘ ʟʘʧʠʩʝʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʜʘʥʥʳʤ ʫʩʣʦʚʠʷʤ. ʆʙ-

ʱʠʡ ʚʠʜ ʧʨʦʛʨʘʤʤʳ çɺʳʙʦʨʢʘ ʩʦʙʳʪʠʡè ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1.  

 

 
ʈʠʩ. 1. ʉʝʪʴ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʂʘʨʤʘʜʦʥʩʢʦʛʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ 

 

ʆʢʥʦ ʨʘʟʜʝʣʝʥʦ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʙʣʘʩʪʝʡ: ʢʘʣʝʥʜʘʨʴ, ʪʝʢʩʪʦʚʘʷ ʦʙʣʘʩʪʴ. ʊʘʢʞʝ ʚ ʧʨʦʛʨʘʤʤʝ ʤʦʞ-

ʥʦ ʚʳʟʚʘʪʴ ʦʢʥʦ ʚʚʦʜʘ SQL-ʟʘʧʨʦʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʚʳ-

ʧʦʣʥʷʷ ʙʦʣʝʝ ʛʠʙʢʠʡ ʟʘʧʨʦʩ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʟʘ 2006-2016 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩ. 2. 

ʊʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʠ ʦʙʨʘʙʦʪʘʥʘ 781 ʟʘʧʠʩʴ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦ-

ʙʳʪʠʡ, ʠʟ ʢʦʪʦʨʳʭ 157 ʩʦʙʳʪʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 5 ʩʪʘʥʮʠʡ, 237 ʩʦʙʳʪʠʡ ï 4 

ʩʪʘʥʮʠʠ ʠ 385 ʩʦʙʳʪʠʡ ï ʪʨʠ ʩʪʘʥʮʠʠ (ʨʠʩ 2).  

ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʆʆʅ, ʦʙʷʟʘ-

ʪʝʣʴʥʳ ʜʣʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʦʥʝ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʛʜʝ ʪʘʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʟʫʯʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʤʘʣʦʠʟʫ-

ʯʝʥʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʟʜʝʡʩʪʚʠʷ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʥʘ ʩʠʪʫʘʮʠʶ ʚ ʛʦʨʦʜʝ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛ. ɺʣʘʜʠʢʘʚʢʘʟʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ɺ.ɹ. ɿʘʘʣʠʰʚʠʣʠ ʙʳʣʦ ʨʝʰʝʥʦ ʨʘʟʚʝʨʥʫʪʴ ʣʦʢʘʣʴ-

ʥʫʶ ʩʝʪʴ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ.  
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ʈʠʩ 2. ʆʙʨʘʙʦʪʘʥʥʳʝ ʩʦʙʳʪʠʷ ʟʘ 2006-2016 ʛʛ. 

ɺ ʘʚʛʫʩʪʝ 2004 ʛ. ʚʧʝʨʚʳʝ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ ʥʘʤʠ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʦʩʪʦʷʥʥʘʷ ʣʦ-

ʢʘʣʴʥʘʷ ʩʝʪʴ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʥʪʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ - ʛ. ɺʣʘʜʠʢʘʚʢʘʟ (ʨʠʩ. 3).  

 
ʈʠʩ. 3. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ.ɺʣʘʜʠʢʘʚʢʘʟʘ, ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 



ɿʘʘʣʠʰʚʠʣʠ ɺ.ɹ., ʄʝʣʴʢʦʚ ɼ.ɸ., ʂʘʥʫʢʦʚ ɸ.ʉ., ɻʘʙʘʨʘʝʚ ɸ.ʌ., ʈʳʞʘʥʦʚ ʆ.ʅ. 
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ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʩʦʟʜʘʥʠʷ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ çɺʣʘʜʠʢʘʚʢʘʟè (çʋʨʙʘʥʠʟʠʨʦʚʘʥʥʘʷ ʪʝʨʨʠʪʦ-

ʨʠʷ)è ʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʠ ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʧʠʩʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʩʝʪʴʶ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ çɺʣʘʜʠʢʘʚʢʘʟè ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʧʝʢʪʨʳ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʚʣʠʷʥʠʝ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ ʥʘ ʩʧʝʢʪʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʢʦʣʝʙʘʥʠʡ. 

ʘ) 

 

ʙ) 
ʈʠʩ. 4. ʉʝʡʩʤʠʯʝʩʢʦʝ ʩʦʙʳʪʠʝ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ ʩʪʘʥʮʠʷʤʠ ʩʝʪʠ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝ-

ʥʠʡ çɺʣʘʜʠʢʘʚʢʘʟè, ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʦʤʧʦʥʝʥʪʘ (ʘ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʧʝʢʪʨʳ ʢʦʣʝʙʘʥʠʡ (ʙ) 
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ɺ 2010 ʛʦʜʫ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʩʝʪʴ ʙʳʣʘ ʨʘʩʰʠʨʝʥʘ ʠ ʜʦʧʦʣʥʝʥʘ ʜʚʫʤʷ 

ʩʪʘʥʮʠʷʤʠ ʧʦ ʫʣʠʮʘʤ ɻʘʜʠʝʚʘ ʠ ɺʣʘʜʠʢʘʚʢʘʟʩʢʦʡ (BUR ʠ TUR, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʚʠʪʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ʈʘʟʚʠʪʠʝ ʉʝʚʝ-

ʨʦ-ʂʘʚʢʘʟʩʢʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʜʚʠʞʝʥʠʷʤʠ ʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʟʝʤʥʦʡ ʢʦʨʳ.  

ɺʥʦʚʴ ʩʦʟʜʘʚʘʝʤʘʷ ʉʝʚʝʨʦ-ʆʩʝʪʠʥʩʢʘʷ ʩʝʪʴ ʧʫʥʢʪʦʚ GPS ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʉʝʚʝʨʦ-

ʢʘʚʢʘʟʩʢʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʝʪʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʧʫʥʢʪʳ GPS ʩʦʟʜʘʥʥʳʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ 

ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʧʦ ʨʘʟʥʳʤ ʧʨʦʝʢʪʘʤ ʧʨʝʜʳʜʫʱʠʭ ʵʧʦʭ. 

ʇʝʨʚʘʷ ʵʧʦʭʘ ʠʟʤʝʨʝʥʠʡ GPS ʦʪʥʦʩʠʪʩʷ ʢ ʠʶʣʶ-ʘʚʛʫʩʪʫ 1991 ʛ., ʢʦʛʜʘ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʀʌɿ ɸʅ ʉʉʉʈ ʩʦʚʤʝʩʪʥʦ ʩ ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʠʟʤʝʨʝʥʠʷ ʧʦ 

ʄʝʞʜʫʥʘʨʦʜʥʦʤʫ ʧʨʦʝʢʪʫ ʂʘʚʢʘʟ-1991 (ɻʘʣʘʛʘʥʦʚ ʆ.ʅ. ʠ ʜʨ. 2007).  

ʉ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʪʘʥʮʠʡ ʥʘʙʣʶ-

ʜʝʥʠʷ ʩʧʫʪʥʠʢʦʚ GPS/ɻʃʆʅɸʉʉ ʚ 2008 ʛ. ʚ ʟʜʘʥʠʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ɺʅʎ ʈɸʅ ʠ ʈʉʆ-ɸ 

ʟʘʣʦʞʝʥʘ ʩʪʘʮʠʦʥʘʨʥʘʷ ʩʪʘʥʮʠʷ  çɺʣʘʜʠʢʘʚʢʘʟè (ʢʦʜ ʩʪʘʥʮʠʠ VLAD) (ʨʠʩ. 5). ɺ ʩʪʘʮʠʦʥʘʨʥʦʤ 

ʨʝʞʠʤʝ ʩʪʘʥʮʠʷ ʨʘʙʦʪʘʝʪ ʩ 2008 ʛ. 

 
ʈʠʩ. 5. ʉʪʘʮʠʦʥʘʨʥʘʷ ʩʪʘʥʮʠʷ ʥʘʙʣʶʜʝʥʠʡ ʩʧʫʪʥʠʢʦʚ GPS/ɻʃʆʅɸʉʉ çɺʣʘʜʠʢʘʚʢʘʟè 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʳʭ ʨʘʙʦʪ ʀʌɿ ʈɸʅ ʠ ʎɻʀ ɺʅʎ ʈɸʅ ʠ ʈʉʆ-ɸ ʚʳʧʦʣʥʝʥʦ ʩʣʝʜʫ-

ʶʱʝʝ: ʦʙʩʫʞʜʝʥʘ ʢʦʥʮʝʧʮʠʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʉʝʚʝʨʦ-ʆʩʝʪʠʥʩʢʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʝʪʠ, 

ʧʨʦʚʝʜʝʥʘ ʨʝʢʦʛʥʦʩʮʠʨʦʚʢʘ ʤʝʩʪ ʨʘʟʤʝʱʝʥʠʷ ʧʫʥʢʪʦʚ GPS ʜʠʩʢʨʝʪʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʨʘʟʨʘʙʦʪʘ-

ʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʟʥʘʢʘ ʧʫʥʢʪʘ GPS, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʥʘ ʢʨʳʰʘʭ ʟʜʘʥʠʡ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʫʩʪʘ-

ʥʦʚʣʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ.ɺʣʘʜʠʢʘʚʢʘʟʘ (KM20)ʠ ʚʳʧʦʣʥʝʥʳ GPS ʠʟʤʝʨʝʥʠʷ ʥʘ ʪʨʝʭ ʧʫʥʢʪʘʭ 

ʩʠʥʭʨʦʥʥʦ ʩ ʨʘʙʦʪʦʡ ʥʘ ʯʝʪʚʝʨʪʦʤ ʧʫʥʢʪʝ ʩ ʧʦʩʪʦʷʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʝʡ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʛʥʘʣʦʚ, 

ʢʦʪʦʨʳʝ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʠʩʭʦʜʥʦʡ ʵʧʦʭʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʫʪ-

ʥʠʢʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʟʦʥʝ ɺʣʘʜʠʢʘʚʢʘʟʩʢʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ. 

ʆʮʝʥʢʘ ʪʝʢʫʱʠʭ ʢʦʦʨʜʠʥʘʪ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ PPP (Precise Point 

Positioning),ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʚ ʩʦʩʪʘʚʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ BERNESE 5.0 [ʄʠʣʶʢʦʚ ʠʜʨ., 

2008]. ʆʮʝʥʢʠ ʩʢʦʨʦʩʪʝʡ ʧʨʦʚʦʜʠʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʩʪʝʤʳ ITRF2005. ɼʣʷ ʩʪʘʥʮʠʠ VLAD 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʩʢʦʨʦʩʪʝʡ: E  25,7Ñ1,4, N 14,5Ñ0,9, U -3,6Ñ2,4, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʚʝʢʪʦʨʫ ʩʢʦʨʦʩʪʠ 29,5 Ñ1,4 ʤʤ/ʛʦʜ, ʘʟʠʤʫʪ 60,6 ʛʨʘʜʫʩʦʚ. ɼʘʥ-

ʥʘʷ ʚʝʣʠʯʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ, ʚ ʦʙʱʝʤ, ʧʦʣʶ ʩʢʦʨʦʩʪʝʡ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦ 

ʜʘʥʥʳʤ ʩʪʘʥʮʠʡ NDCA ï ʙʳʩʪʨʦʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʩʢʦʨʦʩʪʷʤʠ, ʦʢʦʣʦ 28 ʤʤ/ʛʦʜ. 



ɿʘʘʣʠʰʚʠʣʠ ɺ.ɹ., ʄʝʣʴʢʦʚ ɼ.ɸ., ʂʘʥʫʢʦʚ ɸ.ʉ., ɻʘʙʘʨʘʝʚ ɸ.ʌ., ʈʳʞʘʥʦʚ ʆ.ʅ. 

ʂʆʄʇʃɽʂʉʅʓʁ ʄʆʅʀʊʆʈʀʅɻ ʆʇɸʉʅʓʍ ʇʈʀʈʆɼʅʆ-ʊɽʍʅʆɻɽʅʅʓʍ ʇʈʆʎɽʉʉʆɺ ʅɸ ʊɽʈʈʀʊʆʈʀʀé 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʚ ʨʘʡʦʥʘʭ ɻʣʘʚʥʦʛʦ 

ʭʨʝʙʪʘ ʂʘʚʢʘʟʘ ʚ ʨʘʡʦʥʝ ɹʘʢʩʘʥʩʢʦʛʦ ʫʱʝʣʴʷ ʫʞʝ ʚ ʪʝʯʝʥʠʝ 20 ʣʝʪ ʧʨʦʚʦʜʷʪʩʷ: 

1. ʉʪʘʮʠʦʥʘʨʥʳʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʚʳʩʦʪ ʜʦʣʛʦ-

ʚʨʝʤʝʥʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ. 

2. ɸʙʩʦʣʶʪʥʳʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚ ʨʘʡʦʥʝ 

ʛʣʘʚʥʦʛʦ ʭʨʝʙʪʘ ʂʘʚʢʘʟʘ ʠ ʥʘ ʨʘʚʥʠʥʝ, ʪ.ʝ. ʚ ʨʘʡʦʥʘʭ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʠ ʤʠʥʠʤʘʣʴʥʳʤʠ ʚʝʨ-

ʪʠʢʘʣʴʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʜʚʠʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʝ ʩ ʮʝʣʴʶ 

ʫʪʦʯʥʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ ʧʦʜʥʷʪʠʷ ɻʣʘʚʥʦʛʦ ʭʨʝʙʪʘ ʂʘʚʢʘʟʘ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʛʨʘʚʠ-

ʤʝʪʨʠʯʝʩʢʠʭ ʧʫʥʢʪʘʭ ʫʟʢʦʜʠʘʧʘʟʦʥʥʦʛʦ ʠ ʰʠʨʦʢʦʜʠʘʧʘʟʦʥʥʦʛʦ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʦʚ, 

ʩʦʟʜʘʥʥʳʭ ʚ 1970-1972 ʛʦʜʘʭ. 

ʇʦʩʪʘʤʝʥʪʳ ʧʫʥʢʪʦʚ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʪʢʨʳʪʦʡ ʤʝʩʪʥʦʩʪʠ 

ʚʙʣʠʟʠ ʜʦʨʦʛ. ʂʘʯʝʩʪʚʦ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʵʪʠʭ ʧʫʥʢʪʘʭ ʩʪʨʘʜʘʝʪ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ 

ʚʠʙʨʘʮʠʡ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʚʣʠʷʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʬʘʢʪʦʨʦʚ (ʜʦʞʜʝʡ, ʩʦʣʥʮʘ, ʚʝʪʨʘ, 

ʨʘʟʥʦʩʪʝʡ ʥʘʨʫʞʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʥʘʙʣʶʜʝʥʠʷʤʠ ʠ ʪ.ʧ.), ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʠʣʴʥʦʤʫ ʠʩʢʘ-

ʞʝʥʠʶ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʵʪʦʤʫ ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʛʨʘʚʠ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʪʦʣʴʢʦ ʟʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ. 

ɺ 2010 ʛʦʜʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʧʫʥʢʪʘʭ. ʉʦʚ-

ʤʝʱʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʦʩʪʘʤʝʥ-

ʪʘʭ, ʚʳʛʦʜʥʦ ʧʦ ʪʨʝʤ ʧʨʠʯʠʥʘʤ: 

1. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʫʥʢʪʳ ʩʦʚʤʝʱʝʥʳ, ʧʦʩʪʫʧʘʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʫʙʣʠʨʫʝʪʩʷ, ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʴ, ʠ ʢʘʯʝʩʪʚʦ ʝʝ ʧʦʚʳʰʘʝʪʩʷ. 

2. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʫʥʢʪʳ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ ʟʜʘʥʠʡ, ʚʣʠʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʠ-

ʥʠʤʠʟʠʨʫʝʪʩʷ. 

3. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʧʫʥʢʪʘʤ ʩ ʘʙʩʦʣʶʪʥʳʤ ʟʥʘʯʝʥʠʝʤ, ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠ ʧʨʦʠʩʭʦʜʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʥʳ ʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʛʨʘʚʠʤʝʪʨʦʚ. 

ʈʘʙʦʪʳ ʧʦ ʠʟʤʝʨʝʥʠʷʤ ʚʳʧʦʣʥʷʣʠʩʴ ʛʨʫʧʧʦʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʎɻʀ ɺʅʎ ʈɸʅ (ɺʣʘʜʠʢʘʚ-

ʢʘʟ) ʠ ɻɸʀʐ ʄɻʋ (ʄʦʩʢʚʘ) ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʛʨʘʚʠʤʝʪʨʦʤ CG5 ˉ 567 ʢʘʥʘʜʩʢʦʡ ʬʠʨʤʳ Scin-

trex.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩʠʣʳ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʘʙʩʦʣʶʪ-

ʥʳʝ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʧʫʥʢʪʳ: çɸʨʜʦʥè, çɺʣʘʜʠʢʘʚʢʘʟè. 

ʇʫʥʢʪ çɸʨʜʦʥè ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʜʘʥʠʠ ʘʥʪʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɸʥʪʝʥʥʳʝ ʧʦʣʷè, ʧʨʠʥʘʜ-

ʣʝʞʘʱʝʛʦ ʄʏʉ ʈʦʩʩʠʠ ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ɸʨʜʦʥ ʈʝʩʧʫʙʣʠʢʠ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ.  

ʇʫʥʢʪ çɺʣʘʜʠʢʘʚʢʘʟè ʟʘʣʦʞʝʥ ʚ 2008 ʛʦʜʫ. ʇʫʥʢʪ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʪʨʦʝʥ-

ʥʦʤ ʦʜʥʦʵʪʘʞʥʦʤ ʟʜʘʥʠʠ ʎɻʀ ɺʅʎ ʈɸʅ ʀ ʈʉʆ-ɸʣʘʥʠʷ. ʄʘʨʢʘ ʟʘʣʦʞʝʥʘ ʚ ʧʦʩʪʘʤʝʥʪʝ ʨʘʟʤʝ-

ʨʦʤ 122ʭ120ʩʤ ʚʳʩʦʪʦʡ 120 ʩʤ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʥʘ ʛʘʣʝʯʥʦʤ ʛʨʫʥʪʝ. ʄʘʨʢʘ ʥʘʭʦʜʠʪʩʷ ʥʘ 7 ʤʤ 

ʥʠʞʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʪʘʤʝʥʪʘ.  

ɺʩʝ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʀʥʩʪʨʫʢʮʠʝʡ ʧʦ ʛʨʘʚʠʨʘʟʚʝʜʢʝè 1980 ʛ. 

ʧʦ ʩʭʝʤʝ ʧʦʚʪʦʨʥʳʭ ʩʚʷʟʝʡ ʪʠʧʘ ɸ-ɺ-ɸ [ɻʆʉʊ 24284-80; ʀʥʩʪʨʫʢʮʠʷ é, 1980]. 

ɻʨʘʚʠʤʝʪʨ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʨʦʛʨʝʚʘʣʩʷ ʥʝ ʤʝʥʝʝ 2-ʭ ʩʫʪʦʢ. ʇʝʨʝʜ ʨʘʙʦʪʘʤʠ ʚ ʛʨʘʚʠ-

ʤʝʪʨʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʶʩʪʠʨʦʚʢʠ ʠ ʥʘʩʪʨʦʡʢʠ. 
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ʜʝʥʠʡ çʂʘʨʤʘʜʦʥʩʢʠʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʧʦʣʠʛʦʥè.  

2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʚ 2006 ʛ. ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʟʘʤʝʥʘ ʫʩʪʘʨʝʚʰʠʭ ʨʝʛʠʩʪʨʘʪʦ-
ʨʦʚ ʥʘ ʨʝʛʠʩʪʨʘʪʦʨʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ çɼʝʣʴʪʘ-ɻʝʦʥè, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦ-
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ʧʦʣʴʟʦʚʘʥʠʷ GPS. 

3. ʎʝʣʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʪʠ çʂʘʨʤʘʜʦʥʩʢʠʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʧʦʣʠʛʦʥè ʷʚʣʷʝʪʩʷ 
ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʩʦ-

ʟʜʘʥʠʝ ʵʪʘʣʦʥʥʳʭ ʩʮʝʥʘʨʠʝʚ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.   
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ʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ. 

5. ʉ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʪʘʥʮʠʡ ʥʘʙʣʶ-

ʜʝʥʠʷ ʩʧʫʪʥʠʢʦʚ GPS/ɻʃʆʅɸʉʉ ʚ 2008 ʛ. ʚ ʟʜʘʥʠʠ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ɺʅʎ ʈɸʅ ʠ 

ʈʉʆ-ɸ ʟʘʣʦʞʝʥʘ ʩʪʘʮʠʦʥʘʨʥʘʷ ʩʪʘʥʮʠʷ  çɺʣʘʜʠʢʘʚʢʘʟè. 

6. ɺ 2008 ʛʦʜʫ ʟʘʣʦʞʝʥ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ ʧʫʥʢʪ çɺʣʘʜʠʢʘʚʢʘʟè, ʦʩʥʘʱʝʥʥʳʡ ʩʦʚʨʝʤʝʥʥʳʤ 
ʛʨʘʚʠʤʝʪʨʦʤ Scintrex CG-5. ɺ 2010 ʛʦʜʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʙʳʣʠ ʧʨʦ-

ʚʝʜʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʘʙʩʦʣʶʪʥʳʭ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʧʫʥʢʪʘʭ. 

7. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʉʆ-ɸ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʡ, 

ʯʪʦ ʜʦʣʞʥʦ ʧʦʟʚʦʣʠʪ ʨʝʰʘʪʴ ʘʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʥʘʩʝʣʝʥʠʷ 
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ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʅʎ ʈɸʅ 

ʉʝʡʩʤʠʯʥʦʩʪʴ ʠ ʵʢʟʦʛʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ (ʕɻʇ), ʷʚʣʷʶʪʩʷ  ʦʧʘʩʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɺ ʨʘʙʦʪʝ 

ʧʨʠʚʦʜʠʪʩʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʠ ʪʝʭʥʦʛʝʥʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʦʙʣʘʩʪʠ ɼʘʛʝʩʪʘʥʩʢʠʡ ʢʣʠʥ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʬʦʨʤʳ ʧʨʦ-

ʷʚʣʝʥʠʡ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ: ʦʧʦʣʟʥʠ, ʩʝʣʠ, ʦʙʚʘʣʳ ʠ ʪ.ʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʡʩʤʠʯʥʦʩʪʴ, ʪʝʭʥʦʛʝʥʥʘʷ, ʪʝʢʪʦʥʠʢʘ, ʦʙʚʘʣʳ, ʦʩʳʧʠ, ʩʝʣʠ, ʦʧʦʣʟʥʠ, ʚʳʚʝʪʨʠʚʘʥʠʝ, ʠʥ-

ʞʝʥʝʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ.  

 

GEOLOGY, SEISMICITY, EXOGENOUS GEOLOGICAL PROCESSES AND SOME FORMS OF 

THEIR MANIFESTATION IN THE MOUNTAINOUS REGIONS OF DAGESTAN 

Melikov M.M., Gadjieva T.R.  
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Seismicity and exogenous geological processes (EGP) are hazardous processes. The paper presents the natural 

and induced seismicity region of the Dagestan wedge, as well as some forms of manifestations of exogenous processes: 

landslides, mudflows, landslides etc. 

Key words: seismicity, technogenesis, tectonics, landslides, screes, mudflows, weathering, engineering structures. 

 

ʉʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʠ ʕɻʇ, ʚ ʧʨʘʢʪʠʢʝ ʠʤʝʥʫʝʤʳʝ ʦʧʘʩʥʳʝ, ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ 

ʛʨʦʟʥʳʭ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, ʠʤʝʶʱʠʭ ʩʣʦʞʥʳʝ ʛʝʦʣʦʛʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʕɻʇ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ  ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʤ 

ʩʣʝʜʩʪʚʠʝʤ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʚ ʵʪʦʤ ʧʣʘʥʝ ʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴ ɼʘʛʝ-

ʩʪʘʥʩʢʦʛʦ ʢʣʠʥʘ  

ʅʠʞʝ ʥʘʤʠ ʢʨʘʪʢʦ ʧʨʠʚʦʜʠʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʩʝʡʩʤʠʯʥʦʩʪʴ  ʠ ʥʝʢʦʪʦʨʳʝ 

ʬʦʨʤʳ ʧʨʦʷʚʣʝʥʠʡ ʕɻʇ  ʚ ʦʙʣʘʩʪʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʢʣʠʥʘ ʠ ʚ ʜʨʫʛʠʭ  ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ɼʘʛʝʩʪʘʥʘ.  

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʦʙʣʘʩʪʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʢʣʠʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ 

ʝʸ ʢ ʩʝʚʝʨʥʦʤʫ ʩʢʣʦʥʫ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ɺʦʩʪʦʯʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʦʙ-

ʣʘʩʪʴ ʩʣʦʞʝʥʘ ʤʦʱʥʦʡ ʪʦʣʱʝʡ ʧʦʨʦʜ ʦʪ ʩʨʝʜʥʝʣʝʡʘʩʩʦʚʦʛʦ ʜʦ ʘʥʪʨʦʧʦʛʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʦʚ 

ʚʢʣʶʯʠʪʝʣʴʥʦ (ʈʠʩ.1). ʉʪʝʧʝʥʴ ʦʙʥʘʞʸʥʥʦʩʪʠ ʵʪʠʭ ʧʦʨʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʩʪʦʢʘ ʠ ʶʛʦ-

ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜ. ʅʘʠʙʦʣʝʝ ʦʙʥʘʞʝʥʳ ʧʦʨʦʜʳ ʚ ʟʦʥʝ ʉʫʣʘʢʩʢʦʛʦ ʚʳʩʪʫʧʘ.  

ɼʘʛʝʩʪʘʥʩʢʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʚʳʩʪʫʧ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʫʩʪʫʧʦʤ ʩ ʧʝʨʝʧʘʜʦʤ ʦʪʤʝʪʦʢ ʦʪ 7 ʜʦ11ʢʤ [1]. ʕʪʘ ʩʪʨʫʢʪʫʨʘ ʠʤʝʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʦʥʫ ʨʘʟʚʠʪʠʷ ʘʢʪʠʚʥʳʭ ʥʘʜʚʠʛʦʚ ʨʘʟʤʝʨʦʤ ʜʦ 90-

100ʢʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ.  

ɺ ʩʪʨʦʝʥʠʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʢʣʠʥʘ ɹ.ɸ. ʉʦʢʦʣʦʚ ʠ ɼ.ɸ. ʄʠʨʟʦʝʚ ʩ ʩʦʘʚʪʦʨʘʤʠ ʚʳʜʝʣʷʶʪ 

ʪʨʠ ʧʦʢʨʦʚʥʦ-ʥʘʜʚʠʛʦʚʳʝ ʧʣʘʩʪʠʥʳ, ʥʘʜʚʠʥʫʪʳʝ ʦʜʥʘ ʥʘ ʜʨʫʛʫʶ ʚ ʩʝʚʝʨʥʦʤ ʠ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ [2]. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʨʠʟʥʘʢʦʚ ʥʘʜʚʠʛʘʥʠʷ ʧʣʘʩʪʠʥ ʦʜʥʘ ʥʘ ʜʨʫʛʫʶ ʷʚʣʷʝʪʩʷ ʨʝʟʢʦʝ ʫʚʝ-

ʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʝʡ ʤʘʡʢʦʧʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʛʨʘʥʠʮʘʭ ʧʣʘʩʪʠʥ. ɿʦʥʘ ʩʜʚʦʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ 

ʤʘʡʢʦʧʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʛʠʙʘʝʪ ʬʨʦʥʪʘʣʴʥʫʶ ʯʘʩʪʴ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʢʣʠʥʘ ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝʥʠʠ 

ʅʘʨʘʪ-ʊʶʙʠʥʩʢʦʛʦ ʥʘʜʚʠʛʘ. ʇʦ ʤʥʝʥʠʶ ʌ.ʄ. ʂʦʨʰʝʥʙʘʫʤʘ, ʚʝʩʴ ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ ɼʘʛʝʩʪʘʥ-

ʩʢʦʛʦ ʢʣʠʥʘ ʩʦʨʚʘʥ ʩ ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʘʤʧʣʠʪʫʜʘ ʪʦʣʴʢʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʤʝʱʝʥʠʷ ʤʝʟʦʟʦʡ-

ʩʢʦʡ ʪʦʣʱʠ, ʥʝ ʩʯʠʪʘʷ ʦʙʱʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʘʣʣʦʭʪʦʥʘ ʜʦʩʪʠʛʘʝʪ 4-5ʢʤ, ʦʙ-

ʱʘʷ ʞʝ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʵʰʝʣʦʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʧʦʷʩʘ ʥʘʜʚʠʛʦʚ ʧʨʠʙʣʠʞʘʝʪʩʷ 

ʢ 200ʢʤ [3]. ʂ ʬʣʘʥʛʘʤ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʢʣʠʥʘ ʘʤʧʣʠʪʫʜʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʩʦʢʨʘʱʘʝʪ-

ʩʷ ʜʦ ʧʝʨʚʳʭ ʢʠʣʦʤʝʪʨʦʚ ʠ ʤʝʥʝʝ, ʘ ʚʤʝʩʪʦ ʧʦʢʨʦʚʦʚ ʠ ʧʦʣʦʛʠʭ ʥʘʜʚʠʛʦʚ ʟʜʝʩʴ ʧʦʣʫʯʠʣʠ ʨʘʟ-
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ʚʠʪʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʟʙʨʦʩʳ [2]. ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʟʚʠʪʳʭ ʚ ʧʨʝʜʝʣʘʭ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʢʣʠʥʘ 

ʩʢʣʘʜʦʢ ʧʨʠʫʨʦʯʝʥʳ ʢ ʥʘʠʙʦʣʝʝ ʚʦʟʚʳʰʝʥʥʳʤ ʫʯʘʩʪʢʘʤ ʥʘʜʚʠʛʦʚ.   

 
ʈʠʩ.1. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ɺʦʩʪʦʯʥʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʧʦʷʩʘ ʥʘʜʚʠʛʦʚ [6]. 

ʖʨʩʢʘʷ ʩʠʩʪʝʤʘ. ʆʪʣʦʞʝʥʠʷ ʶʨʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʥʘʞʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ɻʠʤʨʠʥʩʢʦʛʦ ʠ 

ʉʘʣʘʪʘʫʩʩʢʦʛʦ ʭʨʝʙʪʦʚ ʥʝʧʦʣʥʳʤ ʦʙʲʸʤʦʤ ʩʨʝʜʥʝʛʦ ʦʪʜʝʣʘ ʠ ʧʦʣʥʦʩʪʴʶ ï ʚʝʨʭʥʠʤ ʦʪʜʝʣʦʤ. 

ʉʨʝʜʥʠʡ ʦʪʜʝʣ ʧʨʝʜʩʪʘʚʣʝʥ ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʛʦ ʙʘʡʦʩʩʘ ʠ ʥʠʞʥʝʛʦ ʙʘʪʘ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ 

ʙʘʡʦʩʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʦʙʦʛʘʱʸʥʥʘʷ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʙʘʪʘ ʦʙʲ-

ʝʜʠʥʷʶʪʩʷ ʚ ʚʝʨʭʥʝʙʘʡʦʩʩʢʦ-ʙʘʪʩʢʠʡ ʪʝʨʨʠʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ. ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʩʨʝʜʥʝʶʨ-

ʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 220-250ʤ [4]. ɺʝʨʭʥʠʡ ʦʪʜʝʣ  ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʢʦʤʧʣʝʢʩʘ. 

ʆʪʣʦʞʝʥʠʷ ʢʝʣʣʦʚʝʡʩʢʦʛʦ ʷʨʫʩʘ ʦʙʨʘʟʫʶʪ ʥʠʞʥʠʡ ʪʝʨʨʠʛʝʥʥʦ-ʜʦʣʦʤʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʡ ʚ ʦʩʥʦʚʥʦʤ ʘʣʝʚʨʦʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʦʣʦʤʠʪʦʚ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 140ʤ. ʆʪʣʦʞʝʥʠʷ ʦʢʩʬʦʨʜ-ʢʠʤʤʝʨʠʜʞ-ʪʠʪʦʥʩʢʦʛʦ ʷʨʫʩʦʚ ʦʙʨʘʟʫʶʪ ʢʘʨʙʦʥʘʪ-

ʥʳʡ ʢʦʤʧʣʝʢʩ ʚʝʨʭʥʝʡ ʶʨʳ, ʩʣʦʞʝʥʥʳʡ, ʚ ʦʩʥʦʚʥʦʤ, ʧʣʦʪʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʜʦʣʦʤʠʪʠʟʠʨʦ-

ʚʘʥʥʳʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʜʦʣʦʤʠʪʦʚ, ʯʘʩʪʦ ʟʘʛʠʧʩʦʚʘʥʥʳʭ. ʄʦʱʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ï 100ʤ. 

ʄʝʣʦʚʘʷ ʩʠʩʪʝʤʘ. ʆʪʣʦʞʝʥʠʷ ʤʝʣʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝʤʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝ-

ʩʢʠʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. ʅʠʞʥʠʡ ʦʪʜʝʣ  ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʥʘ ʜʚʘ 

ʢʦʤʧʣʝʢʩʘ. ʆʪʣʦʞʝʥʠʷ ʚʘʣʘʥʞʠʥʩʢʦʛʦ, ʛʦʪʝʨʠʚʩʢʦʛʦ ʠ ʥʠʞʥʝʡ ʯʘʩʪʴʶ ʙʘʨʨʝʤʩʢʦʛʦ ʷʨʫʩʦʚ ʦʙ-

ʨʘʟʫʶʪ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʥʠʞʥʝʛʦ ʤʝʣʘ ʤʦʱʥʦʩʪʴʶ 120-140ʤ (ʈʠʩ.1). ʇʨʝʜ-

ʩʪʘʚʣʝʥ ʦʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʤʝʨʛʝʣʝʡ, ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚ-

ʨʦʣʠʪʦʚ. ʆʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʘʨʨʝʤʩʢʦʛʦ ʷʨʫʩʘ, ʘʧʪʩʢʦʛʦ ʠ ʘʣʴʙʩʢʦʛʦ ʷʨʫʩʦʚ ʦʙʨʘʟʫʶʪ 

ʪʝʨʨʠʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʥʠʞʥʝʛʦ ʤʝʣʘ. ʇʨʝʜʩʪʘʚʣʝʥ ʦʥ ʯʝʨʝʜʦʚʘʥʠʝʤ ʘʣʝʚʨʦʣʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʠ 

ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʭ ʧʦʨʦʜ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ (ʘʧʪʩʢʠʡ ʷʨʫʩ) ʧʝʩʯʘʥʠʢʠ ʯʘʩʪʦ ʦʙʨʘʟʫ-

ʶʪ ʤʦʱʥʳʝ ʧʘʯʢʠ, ʜʦ 20-25ʤ ʢʘʞʜʘʷ. ʆʪʣʦʞʝʥʠʷ ʘʣʴʙʩʢʦʛʦ ʷʨʫʩʘ ʙʦʣʝʝ ʛʣʠʥʠʩʪʳ. ʄʦʱʥʦʩʪʴ 

ʢʦʤʧʣʝʢʩʘ ï ʚ ʧʨʝʜʝʣʘʭ 240-250ʤ. ɺʝʨʭʥʠʡ ʦʪʜʝʣ ʯʸʪʢʦ ʚʳʜʝʣʷʝʪʩʷ ʚ ʨʘʟʨʝʟʝ ʧʦ ʣʠʪʦʣʦʛʠʯʝ-

ʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʬʦʨʤʠʨʫʷ ʤʦʱʥʳʡ ʢʘʨʙʦʥʘʪʥʳʡ ʢʦʤʧʣʝʢʩ. ʇʦʨʦʜʳ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʤʝʶʪ ʭʦ-

ʨʦʰʦ ʨʘʟʚʠʪʫʶ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʠ ʚʦʜʦʦʙʠʣʴʥʦʩʪʴ. ɺʦʟʤʦʞʥʦ, ʦʥʠ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚʝʨʭʥʝʤʝʣʦʚʦʡ-ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [5]. 

ʂʘʨʙʦʥʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʪʦʥʢʦʩʣʦʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʦʜʯʠʥʸʥ-

ʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʤʝʨʛʝʣʝʡ ʠ ʤʝʨʛʝʣʴʥʳʭ ʛʣʠʥ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʪʜʝʣʘ (ʩʝʥʦʥ) ʧʦʣʫʯʘʶʪ ʨʘʟ-

ʚʠʪʠʝ ʤʘʩʩʠʚʥʳʝ ʧʣʦʪʥʳʝ ʠʟʚʝʩʪʥʷʢʠ. ʄʦʱʥʦʩʪʴ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ï 400-500ʤ.  

ʇʘʣʝʦʛʝʥʦʚʘʷ ʩʠʩʪʝʤʘ. ʇʘʣʝʦʛʝʥʦʚʘʷ ʩʠʩʪʝʤʘ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʜʨʘʟʜʝʣʷ-

ʝʪʩʷ ʥʘ ʜʚʝ ʪʦʣʱʠ. ʅʠʞʥʷʷ, ʚʢʣʶʯʘʶʱʘʷ ʦʪʣʦʞʝʥʠʷ ʧʘʣʝʦʮʝʥʘ ʠ ʵʦʮʝʥʘ ï ʤʝʨʛʝʣʴʥʘʷ ʠ ʩʪʨʘ-



ʄʝʣʠʢʦʚ ʄ.ʄ.,  ɻʘʜʞʠʝʚʘ ʊ.ʈ. 

ɻɽʆʃʆɻʀʗ, ʉɽʁʉʄʀʏʅʆʉʊʔ, ʕʂɿʆɻɽʅʅʓɽ ɻɽʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ʀ ʅɽʂʆʊʆʈʓɽ ʌʆʈʄʓ ʀʍ é 

61 

ʪʠʬʠʮʠʨʫʝʪʩʷ ʧʦ ʤʝʩʪʥʦʤʫ ʜʝʣʝʥʠʶ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʬʦʨʘʤʠʥʠʬʝʨʦʚʫʶ ʪʦʣʱʫ. ʇʨʝʜʩʪʘʚ-

ʣʝʥʘ ʦʥʘ ʧʸʩʪʨʦʮʚʝʪʥʳʤʠ ʤʝʨʛʝʣʷʤʠ ʠ ʤʝʨʛʝʣʴʥʳʤʠ ʛʣʠʥʘʤʠ, ʩ ʧʦʜʯʠʥʸʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠʟ-

ʚʝʩʪʥʷʢʦʚ. ʄʦʱʥʦʩʪʴ ʪʦʣʱʠ ï 180-200ʤ. ʌʦʨʘʤʠʥʠʬʝʨʦʚʘʷ ʪʦʣʱʘ  ʦʙʲʝʜʠʥʷʝʪʩʷ ʩ ʦʪʣʦʞʝʥʠʷ-

ʤʠ ʚʝʨʭʥʝʛʦ ʤʝʣʘ ʚ ʝʜʠʥʳʡ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ï ʢʘʨʙʦʥʘʪʥʳʡ  ʚʝʨʭʥʝʛʦ 

ʤʝʣʘ ʠ ʧʘʣʝʦʛʝʥʘ. 

ɺʝʨʭʥʷʷ ʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʣʦʞʝʥʠʷʤʠ ʦʣʠʛʦʮʝʥʘ, ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʩ ʥʠʞʥʝʤʠʦʮʝʥʦ-

ʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʝʜʠʥʫʶ ʛʣʠʥʠʩʪʫʶ ʪʦʣʱʫ ʭʘʜʫʤʩʢʦʡ ʩʚʠʪʳ ʠ ʤʘʡʢʦʧʩʢʦʡ 

ʩʝʨʠʠ ʧʦʨʦʜ (ʈ3+N1
1). ʕʪʘ ʪʦʣʱʘ ʧʦʣʫʯʠʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʜʦʩʪʠʛʘʷ ʤʦʱʥʦʩʪʠ 2000ʤ ʚ 

ʨʘʡʦʥʝ ʏʠʨʢʝʡʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʅʝʦʛʝʥʦʚʘʷ ʩʠʩʪʝʤʘ. ʄʠʦʮʝʥʦʚʳʡ ʦʪʜʝʣ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʤʠʦʮʝʥʦʚʦʛʦ ʦʪʜʝʣʘ ʚʭʦʜʠʪ ʚ 

ʤʘʡʢʦʧʩʢʫʶ ʩʝʨʠʶ ʦʩʘʜʢʦʚ. ʉʨʝʜʥʝʤʠʦʮʝʥʦʚʳʡ ʧʦʜʦʪʜʝʣ  ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʛʦʨʠʟʦʥʪʘ: ʪʘʨʭʘʥ-

ʩʢʠʡ, ʯʦʢʨʘʢʩʢʠʡ, ʢʘʨʘʛʘʥʩʢʠʡ ʠ ʢʦʥʩʢʠʡ. ʊʘʨʭʘʥʩʢʠʡ ʛʦʨʠʟʦʥʪ ʠʤʝʝʪ ʨʝʛʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ, ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʨʘʟʨʝʟʘʭ ɼʘʛʝʩʪʘʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʪʸʤʥʦ-

ʙʫʨʳʤʠ ʤʝʨʛʝʣʷʤʠ, ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. ʄʦʱʥʦʩʪʴ ï 25-50ʤ. ʏʦʢʨʘʢʩʢʠʡ ʛʦ-

ʨʠʟʦʥʪ, ʧʦ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʚʝʨʭʥʶʶ ï 

ʧʝʩʯʘʥʠʩʪʫʶ ʠ ʥʠʞʥʶʶ ï ʛʣʠʥʠʩʪʫʶ. ʅʠʞʥʠʡ ʯʦʢʨʘʢ ʩʠʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʤʦʱʥʦʩʪʠ ʟʘ ʩʯʸʪ 

ʧʦʷʚʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʩʯʘʥʠʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ. ɺʝʨʭʥʠʡ 

ʯʦʢʨʘʢ, ʚ ʩʠʣʫ ʚʳʜʝʨʞʘʥʥʦʩʪʠ ʧʦ ʧʣʦʱʘʜʠ ʧʝʩʯʘʥʳʭ ʧʣʘʩʪʦʚ, ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʚʦ-

ʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ. ʄʦʱʥʦʩʪʴ ʝʛʦ ʩʦʩʪʘʚʣʷʝʪ 800 ʤ. 

ʂʘʨʘʛʘʥʩʢʠʡ ʛʦʨʠʟʦʥʪ, ʚ ʧʨʝʜʝʣʘʭ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʢʣʠʥʘ, ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʨʛʝʣʷʤʠ, ʨʳʭ-

ʣʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ. ʄʦʱʥʦʩʪʴ, ʚ ʧʨʝʜʝʣʘʭ 290-360ʤ. ʂʦʥʩʢʠʡ ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʪʸʤʥʳʤʠ ʩʣʦʠʩʪʳʤʠ ʛʣʠʥʘʤʠ ʠ ʧʝʩʢʘʤʠ. ʄʦʱʥʦʩʪʴ ï 50-70ʤ. ɺʝʨʭʥʠʡ ʧʦʜʦʪʜʝʣ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʩʘʨʤʘʪʩʢʠʤ ʠ ʤʝʦʪʠʯʝʩʢʠʤ ʷʨʫʩʘʤʠ. ʉʘʨʤʘʪʩʢʠʡ ʷʨʫʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙ-

ʨʘʟʠʝʤ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʇʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʦʥ ʩʣʦʞʝʥ ʧʝʩʯʘ-

ʥʠʩʪʳʤʠ ʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʛʣʠʥʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʠʟʚʝʩʪʥʷʢʘʤʠ, ʤʝʣʢʦʚʦʜʥʳʤʠ ʧʨʠʙʨʝʞʥʳʤʠ 

ʦʩʘʜʢʘʤʠ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 250-300ʤ.  

ʄʝʦʪʠʯʝʩʢʠʡ ʷʨʫʩ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʢʣʠʥʘ ʦʪʣʦʞʝʥʠʷ ʤʝʦʪʠʩʘ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʣʠʰʴ ʚ ʨʘʟʨʝʟʝ ʥʘ ʨʝʢʝ ʉʫʣʘʢ, ʛʜʝ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʘʤʠ ʩ ʯʘʩʪʳʤʠ ʧʨʦʩʣʦʷʤʠ ʠ 

ʧʣʘʩʪʘʤʠ ʧʝʩʯʘʥʠʢʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʄʦʱʥʦʩʪʴ ʤʝʦʪʠʩʘ ʥʘ ʨʝʢʝ ʉʫʣʘʢ ʩʦʩʪʘʚ-

ʣʷʝʪ 500ʤ [5].  

ʇʣʠʦʮʝʥʦʚʳʡ ʦʪʜʝʣ. ʇʣʠʦʮʝʥʦʚʳʡ ʦʪʜʝʣ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʧʦʜʦʪʜʝʣʘ: ʥʠʞʥʠʡ, ʩʨʝʜʥʠʡ ʠ 

ʚʝʨʭʥʠʡ. ʆʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʦʪʜʝʣʦʚ ʚ ʦʙʣʘʩʪʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʢʣʠʥʘ ʥʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ. ɺʝʨʭʥʝʧʣʠʦʮʝʥʦʚʳʡ ʧʦʜʦʪʜʝʣ ʚʢʣʶʯʘʝʪ ʘʢʯʘʛʳʣʴʩʢʠʡ ʠ ʘʧʰʝʨʦʥʩʢʠʡ ʷʨʫʩʳ. ɸʢʯʘʛʳʣʴ-

ʩʢʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʠ ʛʘʣʝʯʥʠʢʘʤʠ, ʚ ʥʠʞ-

ʥʝʡ ï ʧʝʩʯʘʥʠʢʘʤʠ, ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʛʣʠʥʘʤʠ. ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʘʢʯʘʛʳʣʘ ʩʦʩʪʘʚʣʷʝʪ 300-

350ʤ. ɸʧʰʝʨʦʥʩʢʠʡ ʷʨʫʩ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʇʨʝʜʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ, ʥʘ ʨʝʢʝ ʉʫʣʘʢ ʧʨʝʜʩʪʘʚʣʝʥ 

ʪʦʣʱʝʡ ʧʝʩʯʘʥʠʢʦʚ ʠ ʛʣʠʥ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʧʣʘʩʪʘʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ. ʄʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 

100-250ʤ. 

ʏʝʪʚʝʨʪʠʯʥʘʷ (ʘʥʪʨʦʧʦʛʝʥʦʚʘʷ) ʩʠʩʪʝʤʘ. ʆʪʣʦʞʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʳ ʚ ʇʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ʧʦ ʜʦʣʠʥʘʤ ʨʝʢ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʪʠ-

ʧʘʤʠ ʦʩʘʜʢʦʚ: ʤʦʨʩʢʠʤʠ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ. ʄʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʯʣʝʥʷʶʪʩʷ ʥʘ ʙʘʢʠʥ-

ʩʢʠʡ, ʭʘʟʘʨʩʢʠʡ, ʭʚʘʣʳʥʩʢʠʡ ʠ ʥʦʚʦʢʘʩʧʠʡʩʢʠʡ ʷʨʫʩʳ. ʂʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ 

ʜʨʝʚʥʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʠ ʜʝʣʶʚʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʄʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʙʘ-

ʢʠʥʩʢʦʛʦ ʷʨʫʩʘ ʩʣʘʛʘʶʪ ʚ ʇʨʝʜʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʪʨʝʪʴʶ ʜʨʝʚʥʝʢʘʩʧʠʡʩʢʫʶ ʪʝʨʨʘʩʫ. ʃʠʪʦʣʦʛʠ-

ʯʝʩʢʠ ʙʘʢʠʥʩʢʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʛʣʠʥʘʤʠ. 

ʄʦʱʥʦʩʪʴ ʷʨʫʩʘ 20-40ʤ. ʍʘʟʘʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʩʣʘʛʘʶʪ ʚʪʦʨʫʶ ʜʨʝʚʥʝʢʘʩʧʠʡʩʢʫʶ ʪʝʨʨʘʩʫ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʛʣʠʥʘʤʠ ʠ ʨʳʭʣʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʣʘʩʪʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʣʠʥ-

ʟʘʤʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʚ ʢʨʦʚʣʝ. ʄʦʱʥʦʩʪʴ ʷʨʫʩʘ ʥʝ ʙʦʣʝʝ 20ʤ. ʍʚʘʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʦʙʨʘʟʫʶʪ 

ʧʝʨʚʫʶ ʜʨʝʚʥʝʢʘʩʧʠʡʩʢʫʶ ʪʝʨʨʘʩʫ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʨʘʟʚʠʪʳ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠ-

ʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʢʘʤʠ, ʜʝʪʨʠʪʫʩʦʚʳʤʠ  ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʢʦʥʛʣʦʤʝ-

ʨʘʪʘʤʠ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 30-50 ʤ.  
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ʅʦʚʦʢʘʩʧʠʡʩʢʠʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʚʠʪʳ ʫʟʢʦʡ (1-2ʤ) ʧʦʣʦʩʦʡ ʚʜʦʣʴ 

ʙʝʨʝʛʘ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ʩʣʘʛʘʝʪ ʧʝʩʯʘʥʳʝ ʜʶʥʳ ʠ ʭʦʣʤʳ ʚʳʩʦʪʦʡ ʜʦ 10-15ʤ. ɼʨʝʚʥʝʘʥʪʨʦ-

ʧʦʛʝʥʦʚʳʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʜʦʣʠʥʘʭ ʨʝʢ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʵʪʠ ʦʪ-

ʣʦʞʝʥʠʷ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʠ ʛʘʣʝʯʥʠʢʘʤʠ ʩ ʣʠʥʟʦʚʠʜʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʦʚ ʠ ʧʝʩʯʘʥʠʩʪʳʭ 

ʛʣʠʥ. ɺ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʧʨʦʛʠʙʘʭ ʅʘʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʠ ʦʙʣʘʩʪʝʡ ʧʨʝʜʛʦʨʠʡ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ 

ʦʩʪʘʥʮʝʚ ʚʩʪʨʝʯʘʶʪʩʷ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʝ ʜʨʝʚʥʠʝ ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (ʣʸʩʩʦʚʠʜʥʳʝ ʩʫ-

ʛʣʠʥʢʠ).  

 ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʩʦʙʝʥʥʦ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʥʘ ʩʢʣʦʥʘʭ 

ʧʨʝʜʛʦʨʠʡ ɼʘʛʝʩʪʘʥʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʥʝʜʠʩʣʦʮʠʨʦʚʘʥʥʳʤʠ ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, 

ʩʫʧʝʩʷʤʠ ʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʛʘʣʝʯʥʠʢʘʤʠ. ʉʫʛʣʠʥʢʠ ʠ ʩʫʧʝʩʠ ʩʝʨʦ-ʞʸʣʪʳʝ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʝ, 

ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʟʘʛʠʧʩʦʚʘʥʳ. ʄʦʱʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʙʳʯʥʦ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ.  

ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ, ʦʨʦʛʝʥʝʟ, ʵʨʦʟʠʷ, ʜʝʥʫʜʘʮʠʷ ʠ ʘʙʨʘʟʠʷ ʦʧʨʝʜʝʣʠʣʠ ʛʝʦʣʦʛʠʯʝʩʢʦʝ 

ʩʪʨʦʝʥʠʝ ʦʙʣʘʩʪʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʢʣʠʥʘ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʣʝʛʘʶʱʠʭ ʟʜʝʩʴ ʧʦ-

ʨʦʜ. ʂʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʧʦʨʦʜʳ ʚʳʭʦʜʷʪ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠ 

ʚʳʰʝ ʙʦʣʝʝ ʤʦʣʦʜʳʭ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʨʘʟʨʫʰʝʥʥʳʝ ʩʚʦʜʳ ʘʥʪʠʢʣʠʥʘʣʝʡ ʠ ʢʫʧʦʣʦʚ, 

ʛʜʝ ʦʙʥʘʞʘʶʪʩʷ ʤʝʣʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ.  

ʉʝʡʩʤʠʯʥʦʩʪʴ. 

ɽʩʪʝʩʪʚʝʥʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ 

ʆʙʣʘʩʪʠ ʩ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʦʚʝʡʰʠʤʠ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʢ-

ʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʚʝʣʠʯʠʥʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʧʨʷʞʝ-

ʥʠʷ, ʚ ʥʝʦʜʥʦʨʦʜʥʦʡ ʧʦ ʩʪʨʦʝʥʠʶ, ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

ʥʝʧʨʝʨʳʚʥʦ ʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʨʝʛʠʦʥʘ ʠ ʛʣʫʙʠʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʟʝʤʥʦʡ ʢʦʨʝ. ʊʘʤ 

ʞʝ ʚʳʜʝʣʷʝʪʩʷ ʠ ʧʦʯʪʠ ʚʩʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ (ʙʝʟ ʫʯʸʪʘ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʫʭʦʜʠʪ ʥʘ ʬʠʟʠ-

ʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʠ ʥʘ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʚ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ ʠ ʚ 

ʥʠʟʘʭ ʟʝʤʥʦʡ ʢʦʨʳ). ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʜʪʚʝʨʜʠʣʦʩʴ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʪ ʥʝʛʣʫʙʦʢʠʝ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʷ, ʦʯʘʛʠ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ. ɺ ʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ ʤʘʢʩʠ-

ʤʘʣʴʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ 10-20 ʢʤ. ʉʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

(ʧʦʪʨʝʩʢʠʚʘʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ) ï ʵʪʦ ʧʦʩʪʦʷʥʥʳʡ ʧʨʦʮʝʩʩ ʠ ʜʣʠʪʩʷ ʦʥ, ʥʝʩʦʤʥʝʥʥʦ, ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʡ ʞʠʟʥʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʪ.ʝ. ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʦʪʝʥ ʪʳʩʷʯ - ʤʠʣʣʠʦʥʦʚ ʣʝʪ. ʇʦ ʦʮʝʥʢʘʤ [7] 

ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʘʩʪʝʥʦʩʬʝʨʥʳʭ ʪʝʯʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 40-50 ʩʤ/ʛʦʜ. 

ʊʝʨʨʠʪʦʨʠʷ ɼʘʛʝʩʪʘʥʘ ʚ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʩʣʦʞʥʦ 

ʧʦʩʪʨʦʝʥʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʦʢʦʥʯʘʥʠʠ 

ʂʘʚʢʘʟʩʢʦʛʦ ʤʝʛʘʥʪʠʢʣʠʥʦʨʠʷ. ʆʪʣʦʞʝʥʠʷ ʨʘʟʙʠʪʳ ʚʝʩʴʤʘ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ ʛʣʫʙʠʥʥʳʭ 

ʨʘʟʣʦʤʦʚ ʨʘʟʣʠʯʥʦʡ ʦʨʠʝʥʪʘʮʠʠ, ʦʙʨʘʟʫʶʱʠʭ ʨʷʜ ʢʨʫʧʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ. ɻʣʫʙʠʥ-

ʥʳʝ ʨʘʟʣʦʤʳ, ʦʩʦʙʝʥʥʦ ʟʦʥʳ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʪʝʤʠ ʫʯʘʩʪʢʘʤʠ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʠʪ, ʚ ʦʩʥʦʚʥʦʤ, ʢʘʢ ʥʘʢʦʧʣʝʥʠʝ, ʪʘʢ ʠ ʨʘʟʨʷʜʢʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʯʝʨʝʟ ʵʥʝʨ-

ʛʠʶ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

ɺ ʧʨʝʜʝʣʘʭ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʢʣʠʥʘ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʥʘʠʙʦʣʴʰʝʛʦ ʩʢʦʧʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʩʦʩʪʘʚʣʷʝʪ 50 ʢʤ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʣʠʯʠʥʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʦʜʚʠʞʝʢ ʟʘ ʥʦʚʝʡʰʝʝ 

ʚʨʝʤʷ ʚ ʵʪʦʤ ʨʘʡʦʥʝ [6].  

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ  ʢ ʚʳʩʦʢʦʩʝʡʩʤʠʯʝʩʢʦʡ ʟʦʥʝ ʘʣʴʧʠʡʩʢʦʡ ʩʢʣʘʜ-

ʯʘʪʦʩʪʠ. ʃʠʰʴ ʟʘ ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ ʦʥʘ ʠʩʧʳʪʘʣʘ ʪʨʠ ï ʚʦʩʴʤʠ-, ʰʝʩʪʴ ï ʩʝʤʠ- ʠ ʜʝʚʷʪʴ ʰʝ-

ʩʪʠʙʘʣʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʰʣʘ ʚ ʧʨʝʜʝʣʘʭ ɼʘʛʝʩʪʘʥʩʢʦʛʦ 

ʢʣʠʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʝʩʝʥʘ ʢ ʚʦʩʴʤʠ-ʜʝʚʷʪʠʙʘʣʣʴʥʦʡ ʟʦʥʝ. ɻʨʘʥʠʮʘ 

ʩʝʤʠʙʘʣʣʴʥʦʡ ʟʦʥʳ ʦʪʦʜʚʠʥʫʪʘ ʢ ʩʝʚʝʨʫ ʠ ʧʨʦʭʦʜʠʪ ʧʦ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ, 

ʚʙʣʠʟʠ ʰʠʨʦʪʥʦʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʊʝʨʝʢ (ʈʠʩ. 2). 



ʄʝʣʠʢʦʚ ʄ.ʄ.,  ɻʘʜʞʠʝʚʘ ʊ.ʈ. 

ɻɽʆʃʆɻʀʗ, ʉɽʁʉʄʀʏʅʆʉʊʔ, ʕʂɿʆɻɽʅʅʓɽ ɻɽʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ʀ ʅɽʂʆʊʆʈʓɽ ʌʆʈʄʓ ʀʍ é 
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ʈʠʩ. 2. ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʂ Ó 10.5) ʧʨʦʠʩʰʝʜʰʠʭ ʚ 1980-96 ʛʛ. ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʙ-

ʣʘʩʪʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʢʣʠʥʘ [5] 

 

ʊʝʭʥʦʛʝʥʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ 

ɹʦʣʝʝ ʩʪʘ ʣʝʪ ʥʘʟʘʜ ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʳʡ ʬʨʘʥʮʫʟʩʢʠʡ ʫʯʸʥʳʡ ʕʣʠʟʝ ʈʝʢʣʶ (1830-1905 

ʛʛ) ʧʠʩʘʣ ʫʞʝ ʦʙ çʠʩʢʫʩʩʪʚʝʥʥʳʭè ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ. ʆʜʥʘʢʦ, ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʣʘ ʪʦʣʴʢʦ ʩʪʦʣʝ-

ʪʠʝ ʩʧʫʩʪʷ ʠ ʩʪʘʣʘ ʠʤʝʥʦʚʘʪʴʩʷ ʥʝ çʠʩʢʫʩʩʪʚʝʥʥʳʝè ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʘ çʚʦʟʙʫʞʜʸʥʥʘʷ ʩʝʡʩʤʠʯ-

ʥʦʩʪʴè. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʕ. ʈʝʢʣʶ, ʛʦʚʦʨʷ ʦʙ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ, ʠʤʝʣ ʚ ʚʠʜʫ ʨʘʟʥʦ-

ʛʦ ʨʦʜʘ ʚʟʨʳʚʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʞʝʥʝʨʥʳʭ ʨʘʙʦʪ, ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʚ ʚʦʝʥʥʳʭ 

ʮʝʣʷʭ ʠ ʪ.ʜ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ çʚʦʟʙʫʞʜʸʥʥʦʡè ʩʝʡʩʤʠʯʥʦʩʪʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʠʤʝʥʥʦ ʩ ʥʘʪʫʨʘʣʴ-

ʥʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, ʪʦʣʴʢʦ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʩʚʷʟʠ ʩ ʠʥʞʝʥʝʨʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʚʦʮʠʨʫʶʪʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʈʘʟʣʠʯʥʦʛʦ ʚʠʜʳ ʠʥʞʝʥʝʨ-

ʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʥʘʧʨʷʞʸʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʥʘ 

ʩʝʡʩʤʠʯʥʦʩʪʴ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ: ʩʦʟʜʘʥʠʝ ʚ ʛʦʨʥʦ-ʩʝʡʩʤʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ʛʣʫʙʦʢʠʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱ; ʠʟʚʣʝʯʝʥʠʝ ʩʦ ʩʥʠʞʝʥʠʝʤ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʥʝʬʪʠ ʠ ʛʘʟʦʚ ʚ 

ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ; ʟʘʢʘʯʠʚʘʥʠʝ ʧʦʜ ʚʳʩʦʢʠʤʠ ʜʘʚʣʝʥʠʷʤʠ ʥʘ ʙʦʣʴʰʠʝ ʛʣʫʙʠʥʳ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʩʪʦʢʦʚ ʠ ʚʦʜ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʠ ʪ.ʜ. [8]. 

çɺʦʟʙʫʞʜʸʥʥʘʷè ʩʝʡʩʤʠʯʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʢʣʠʥʘ ʦʙʫʩʣʦʚʣʝʥʘ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʢʘʩʢʘʜʘ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘ ʨʝʢʝ ʉʫʣʘʢ. ɺʣʠʷʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱ 

ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ çʚʦʟʙʫʞʜʸʥʥʦʡè ʩʝʡʩʤʠʯʥʦʩʪʠ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ, ʥʦ ʥʝ ʜʣʷ ʢʘʞʜʦʛʦ, ʜʦʢʘ-

ʟʘʥʦ ʨʝʞʠʤʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʥʘ ʩʪʘʥʮʠʷʭ (ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʙʣʶʜʝʥʠʷʤʠ ʟʘ ʟʘʧʦʣʥʝʥʠʝʤ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʨʝʞʠʤʦʤ ʏʠʨʢʝʡʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ [5-6]). ɺ 1974 ʛ ʥʘʯʘʣʦʩʴ ʬʦʨʩʠʨʦ-

ʚʘʥʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʏʠʨʢʝʡʩʢʦʡ ɻʕʉ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʨʝʟʢʠʤ ʫʩʠʣʝ-

ʥʠʝʤ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʡʦʥʘ. ɿʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ, ʚ ʨʘʜʠʫʩʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ 

ʢʤ ʦʪ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʨʦʠʟʦʰʣʦ ʩʚʳʰʝ 35 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ 9 ʠ ʙʦʣʝʝ 

[5-6]. 

ʆʪʤʝʯʝʥʦ, ʯʪʦ çʚʦʟʙʫʞʜʸʥʥʳʝè ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʦʙʣʘʜʘʶʪ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ: ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʥʠ ʤʝʣʢʦʬʦʢʫʩʥʳʝ; ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʤʘʛʥʠʪʫʜʘ ʥʝ ʧʨʝ-

ʚʳʰʘʶʪ ʬʦʥʦʚʫʶ ʩʝʡʩʤʠʯʥʦʩʪʴ, ʪʠʧʠʯʥʫʶ ʜʣʷ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ; ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʚʨʝ-

ʤʝʥʝʤ ʜʝʡʩʪʚʠʷ ʠ ʠʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʬʦʨʰʦʢʦʚ ʠ ʘʬʪʝʨʰʦʢʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʪʘʢʞʝ 

ʙʦʣʴʰʝ ʠ ʪ.ʜ. [8]. 

ʀʥʪʝʨʝʩʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʲʷʩʥʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ çʚʦʟʙʫʞʜʸʥʥʳʭè ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʠʣʠ ʧʦʣʥʦʝ ʧʨʝʢʨʘʱʝʥʠʝ ʨʘʟʛʨʫʟʢʠ ʥʘʧʦʨʥʳʭ ʚʦʜ ʯʝʨʝʟ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠʩ-

ʪʦʯʥʠʢʠ ʚ ʦʙʣʘʩʪʠ, ʟʘʪʦʧʣʝʥʥʦʡ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ, ʟʘ ʩʯʸʪ ʧʦʜʧʦʨʘ ʠ ʟʘʢʫʧʦʨʢʠ ʢʘʥʘʣʦʚ ʨʘʟ-


