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ᴄʆɾ 82-14 

 

ᴄ.ʊᴄɾɯɹɸɽɺʊʓר ɸפʓʅɼʓפ ᴄʃɽʄɯ 

 

ʘʙʳʣʦʚפ
 
ᴄ.ɼ. 

ʐ.ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʘʩʧʠʡ ʤʝʤʣʝʢʝʪʪʽʢ ʪʝʭʥʦʣʛʠʷʣʘʨ ʞᴅʥʝ ʠʥʞʠʥʠʨʠʥʛ 

ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸץʪʘʫ פ ,ץʘʟʘץʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ᴄʙʜʽʣʜʘ ʊᴅʞʽʙʘʝʚ ï ʍʍ סʘʩʳʨʜʘסʳ ץʘʟʘץ ʘץʳʥʳ, ʄײʭʪʘʨ, ʉᴅʙʠʪ, נʘʙʠʪ ʧʝʥ 

 ʘʣʘʤʳʥʘʥץ שʢᴇʨʥʝʢʪʽ ᴇʢʽʣʽ. ʆʥʳ שᴅʜʝʙʠʝʪʽʤʽʟʜʽ ץʣʪʪʳײ ʝʩʪʽʢ ʜᴅʫʽʨʜʝʛʽשʘʥ ʢʝסʘʙʠʜʝʥ ʙʘʩʪʘנ

ʪʫסʘʥ ʢᴇʧʪʝʛʝʥ ᴇʣʝשʜʝʨ ʤʝʥ ʧʦʵʤʘʣʘʨ, ʜʨʘʤʘʪʫʨʛʠʷʣʳץ ʰʳסʘʨʤʘʣʘʨ ײʣʪʪʳץ ʩᴇʟ ᴇʥʝʨʽʥʽש 

ʪᴇʨʽʥʝʥ ʦʨʳʥ ʘʣʘʜʳ. ʆʣ ᴅʜʝʙʠʝʪ ʩʳʥʳ ʤʝʥ ᴅʜʝʙʠʝʪʪʘʥʫ סʳʣʳʤʳʥʘ ʜʘ ʙʝʣʩʝʥʝ ʘʨʘʣʘʩʳʧ, 

  .ʦʩʪʳץ ʣʝʩװ ʜʘʤʫʳʥʘ ʝʣʝʫʣʽ שʳʣʳʤʳʥʳס ᴅʜʝʙʠʝʪʪʘʥʫ ץʘʟʘץ

ᴄ.ʊᴅʞʽʙʘʝʚ ʰʳסʘʨʤʘʰʳʣʳסʳʥʳש ʥʝʛʽʟʛʽ ʩʘʣʘʩʳ ï ʘץʳʥʜʳסʳ. ʆʣ ʢᴇʨʥʝʢʪʽ ʘץʳʥ 

ʨʝʪʽʥʜʝ ᴇʟʽ ᴇʤʽʨ ʩװʨʛʝʥ ʜᴅʫʽʨʜʽש ʪʳʥʳʩʳʥ ʘץʳʥʜʳץ ʪʽʣʤʝʥ ʢʝʩʪʝʣʝʧ, ץʘʟʘץ ʧʦʵʟʠʷʩʳʥʳש 

ʜʘʤʫʳʥʘ װʣʝʩ ץʦʩʳʧ, ᴇʟʽʥʜʽʢ ʞʘשʘʣʳץ ᴅʢʝʣʜʽ. ʄʘץʘʣʘʜʘ ץʘʣʘʤʛʝʨʜʽש ʧʦʵʟʠʷʣʳץ 

ʰʳסʘʨʤʘʣʘʨʳ ʠʜʝʷʣʳץ-ʤʘʟʤײʥʜʳץ, ʩʪʠʣʴʜʽʢ-ʢᴇʨʢʝʤʜʽʢ ʪײʨסʳʜʘʥ ץʘʨʘʩʪʳʨʳʣʳʧ, ʘץʳʥʜʳץ 

ʰʝʙʝʨʣʽʛʽʥʝ ʪʘʣʜʘʫ ʞʘʩʘʣʘʜʳ.  

ᴄ.ʊᴅʞʽʙʘʝʚʪʳש ʘץʳʥʜʳסʳ ï ʢʝשʝʩʪʽʢ ʜᴅʫʽʨʜʝʛʽ ץʘʟʘץ ʧʦʵʟʠʷʩʳʥʳש ʜʘʤʫ ʢᴇʨʩʝʪʢʽʰʽ ᴅʨʽ 

ʘץʳʥʜʳץ ʜᴅʩʪװʨ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʫסʘ ʣʘʡʳײץ ץʙʳʣʳʩ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʧʦʵʟʠʷ, ʘʚʪʦʨʣʳץ ʧʦʟʠʮʠʷ, ʪʘץʳʨʳʧ, ʠʜʝʷ, ʩʪʠʣʴ, ʣʠʨʠʢʘ. 

 

 ʳʥץʘ ץʠʳץʰʝʙʝʨʽ, ʘ שʢᴇʨʥʝʢʪʽ ᴇʢʽʣʽ, ʩʳʨʰʳʣ ʜʘ ʦʡʰʳʣ ʣʠʨʠʢʘʥʳ שʧʦʵʟʠʷʩʳʥʳ ץʘʟʘפ

ᴄʙʜʽʣʜʘ ʊᴅʞʽʙʘʝʚ ײʣʪʪʳץ ᴅʜʝʙʠʝʪʽʤʽʟʜʽ ʜʘʤʳʪʫסʘ ᴇʣʰʝʫʩʽʟ װʣʝʩ ץʦʩץʘʥ, ʢʝʰʝʛʽ ᴇʪʢʝʥ 

çᴅʜʝʙʠʝʪʽʤʽʟʜʝʛʽ ʘʣʳʧʪʘʨ ʪʦʙʳʥʳשè ʩʦסשʳ ᴇʢʽʣʽ ʙʦʣʘʪʳʥ.  

ɸץʳʥ ץʘʨʰʘʜʘʡʳʥʘʥ ʉʳʨ ʙʦʡʳʥʳײ שʰʘʥ-ʪʝשʽʟ ʤʦʣ ʨʫʭʘʥʠ ʤײʨʘʩʳʥʘʥ ʩʫʩʳʥʜʘʧ ᴇʩʪʽ. 

ɾʘʩʪʘʡʳʥʳʥ ʞʝʪʽʤ ץʘʣʳʧ, ʢᴇʢʽʨʝʛʽ ʤשײ ʤʝʥ ʰʝʨʛʝ ʪʦʣʳʧ ץʘʤʢᴇשʽʣ ᴇʩʢʝʥ ʦʣ ʙʝʩʽʢʪʝ ʞʘʪʳʧ-

ʘץ ʘʥʘʥʳש ᴅʣʜʠʽʤʝʥ, ץʘʟʘץʪʳץ שʘʨʘ ᴇʣʝשʽʤʝʥ ʘʫʳʟʜʘʥʜʳ. ɸʥʘʩʳ ɸʡʤʘʥʛװʣʜʝʡ ʘץʳʥʥʳש, 

ʥʘסʘʰʳ ʘʪʘʩʳ ɼʘʣʜʘʙʘʡ ʤʝʥ ᴇʛʝʡ ᴅʢʝʩʽ פʘʡʨʘץʙʘʡʜʳש ʪᴅʨʙʠʝʩʽʥ ʢᴇʨʽʧ, ᴇʣʝש-ʞʳʨסʘ ʜʝʛʝʥ 

ʽשʢᴅʨʣʽʛʽ ʝʨʪʝ ʦʷʥʘʜʳ. ʂʝʡʽʥ  ɾʠʝʥʙʘʡʜʘʡ ʞʳʨʘʫʜʳש ʦʡʣʳ ʜʘ ʦʪʪʳ ʞʳʨʣʘʨʳʥ ʪʳשʜʘʧ 

ʝʨʞʝʪʝʜʽ. ʍʘʣʳץʪʳש ʘʫʳʟ ᴅʜʝʙʠʝʪʽʥʝ ץʘʥʳסʳʧ, ʄײʨʘʪ, ɼʫʣʘʪ, ʉװʡʽʥʙʘʡ, ɾʘʤʙʳʣ, ʐʘʰʫʙʘʡ, 

ʅʘʨʪʘʡ, ʅײʨʧʝʡʽʩ ʩʝʢʽʣʜʽ ʭʘʣʳץ ʘץʳʥʜʘʨʳʥʳש ʰʳסʘʨʤʘʰʳʣʳסʳʥʘʥ װʡʨʝʥʽʧ, ײʣʪʪʳץ 

ʧʦʵʟʠʷʥʳש ʢᴇʨʢʝʤʜʽʢ ʙʦʣʤʳʩʳʥ ᴇʤʽʨ ʙʦʡʳ ʟʝʨʪʪʝʧ-ʟʝʨʜʝʣʝʜʽ.  

ʉʳʨ ʝʣʽʥʽש ᴅʥ ʤʝʥ ʢװʡʛʝ, ʞʳʨ-ʪʦʣסʘʫʣʘʨסʘ ʙʘʡ, ʜʫʤʘʥʜʳ ʦʨʪʘʩʳʥʜʘ ʘʟʘʤʘʪ ʨʝʪʽʥʜʝ 

 ᴅʜʝʙʠ ʦʨʪʘʩʳʥʘ ʝʪʝʥʝ שʘʟʄʋ-ʜʝʥ ʙʽʣʽʤ ʘʣʳʧ, ʨʝʩʧʫʙʣʠʢʘʥʳפ ʘʟʇʀ ʤʝʥפ ʳʥץʘʥ ʘץʘʣʳʧʪʘʩץ

ʘʨʘʣʘʩʳʧ ʢʝʪʝʜʽ. ʄ.ᴄʫʝʟʦʚ, ʉ.ʄץײʘʥʦʚ, נ.ʄװʩʽʨʝʧʦʚ ʧʝʥ נ.ʄײʩʪʘʬʠʥ ʩʝʢʽʣʜʽ ᴅʜʝʙʠʝʪ 

ʤʘʡʪʘʣʤʘʥʜʘʨʳʥʳש ᴇʤʽʨʜʝʛʽ ײʩʪʘʟʜʳסʳ ʜʘ ʘץʳʥ װʰʽʥ ץʘʡʪʘʣʘʥʙʘʩ ʤʝʢʪʝʧ ʙʦʣʜʳ. ʇʦʵʟʠʷ, 

ʧʨʦʟʘ, ʜʨʘʤʘʪʫʨʛʠʷ ʞʘʥʨʣʘʨʳʥʜʘ ᴇʥʽʤʜʽ ʝשʙʝʢ ʝʪʽʧ, ᴅʜʝʙʠʝʪʪʘʥʫ סʳʣʳʤʳ ʤʝʥ ᴅʜʝʙʠʝʪ 

ʩʳʥʳʥʘ ʜʘ ʙʝʣʩʝʥʝ ʘʨʘʣʘʩʳʧ, ʙװʢʽʣ ʩʘʥʘʣʳ ײסʤʳʨʳʥ ᴅʜʝʙʠʝʪʢʝ ʘʨʥʘסʘʥ ᴄ.ʊᴅʞʽʙʘʝʚ  ץʘʟʘץ 

ᴅʜʝʙʠʝʪʽʥʽש ʘʫʳʨ ʞװʛʽʥ ʪײʪʘʩ ʙʽʨ סʘʩʳʨʜʘʡ ʫʘץʳʪ ʙʦʡʳ ʢᴇʪʝʨʽʩʽʧ ᴇʪʪʽ. 

ᴄʙʜʽʣʜʘ ʘץʳʥ ʞʘʩ ʢʝʟʽʥʜʝʛʽ ᴇʣʝשʜʝʨʽʥʜʝ ʪʘʧ ʢװʨʝʩʽʥ, ʝʣʜʝʛʽ ʦש ᴇʟʛʝʨʽʩʪʝʨʜʽ, ʞʘשʘ 

ʢʝʟʝשʥʽש ʰʳʥʜʳסʳʥ ʞʳʨʣʘʫסʘ, װʛʽʪ-ʥʘʩʠʭʘʪʪʳץ ʧʦʵʟʠʷסʘ װʥ ץʦʩʪʳ. ɽʣʫʽʥʰʽ ʞʳʣʜʘʨסʘ ʜʝʡʽʥʛʽ 

ᴇʣʝשʜʝʨʽʥʜʝ ץʦסʘʤʜʳץ ʰʳʥʜʳץʪʳ ʞʳʨʣʘʫʜʘ ʠʜʝʷʣʳץ-ʢᴇʨʢʝʤʜʽʢ ʞʝʪʽʩʪʽʢʪʝʨʽʤʝʥ ץʘʪʘʨ, 

ʞʘʣʘײ שʨʘʥסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʩװʨʝשʩʽʟ, ʵʩʪʝʪʠʢʘʣʳץ ץʫʘʪʳ ʪᴇʤʝʥ ʰʳסʘʨʤʘʣʘʨʳ ʜʘ ʙʦʣʤʘʡ ץʘʣסʘʥ 

ʞʦץ. ʐʳסʘʨʤʘʰʳʣʳץʪʘסʳ ʢʝʡʙʽʨ ʩᴅʪʩʽʟʜʽʢʢʝ ʤʦʡʳʤʘסʘʥ ʘץʳʥ ᴇʟ ʙʽʣʽʤʽʥ ʞʝʪʽʣʜʽʨʝ ʦʪʳʨʳʧ, 

ɹʦʣʘʰʘץץʘ ʙʘסʜʘʨ: ʈʫʭʘʥʠ ʞʘסשʳʨʫ 
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ʽʟʜʝʥʽʩʪʝʨʽʥ ʰʠʨʘʪʘ, ᴇʟʽ ʜʝ ʩʫʨʝʪʢʝʨʣʽʢ ʪײʨסʳʜʘʥ ʰʠʨʳסʘ ʪװʩʪʽ. çɸʡʥʘʙײʣʘץè, çʉʳʨʜʘʨʠʷè 

ʩʝʢʽʣʜʽ ᴇʣʝשʜʝʨʽʥʜʝ ʘץʳʥʜʳץ ʰʝʙʝʨʣʽʢʪʽװ שʣʛʽʩʽʥ ʢᴇʨʩʝʪʪʽ.  

ɸץʳʥʥʳץ שʘʟʘץ ᴅʜʝʙʠʝʪʽʥʜʝ ʝʣʝʫʣʽ ײץʙʳʣʳʩ ʞʘʩʘסʘʥ ʢʽʪʘʙʳ 1956 ʞʳʣʳ ʞʘʨʳץ ʢᴇʨʛʝʥ 

çɸʨʘʣʜʘʨè ʞʳʨ ʞʠʥʘסʳ ʙʦʣʜʳ. çɽʣʫʽʥʰʽ ʞʳʣʜʘʨ ï ᴄ.ʊᴅʞʽʙʘʡײʣʳ ץʘʟʘץ ᴅʜʝʙʠʝʪʽ ʤʝʥ ᴇʥʝʨʽʥ 

ʰʳʨץʘʫ ʙʠʽʢʢʝ ʢᴇʪʝʨʛʝʥ, ᴇʟʽ ʜʝ ʘץʳʥʜʳץ ɸʣʘʪʘʫʳʥʘ ʢᴇʪʝʨʽʣʛʝʥ ʙʘץʳʪʪʳ ʢʝʟʝש. ɸʣʜʳʥʜʘ סʘʥʘ 

ᴇʣʝשʽ ʦʪץʘ ʪʠʛʝʥ ʜʘʫʳʣʜʘʡ ᴇʨ פʘʩʳʤʥʳש ʞʽʛʝʨʣʽ ʞʘʨʣʘʨʳʥʘ, ײץʡʤʘ ᴇʣʝשʜʝʨʽʥʝ ʪʘʤʩʘʥʫʤʝʥ 

ʞװʨʛʝʥ ʞʘʩʪʘʨ ʝʥʜʽ ʙʽʨ ʩᴅʪ ᴄʙʜʽʣʜʘ ʘץʳʥʜʳ ʢᴇʨʜʽ, ʞʳʨʜʘסʳ ʞʘשʘʰʳʣ ᴄʙʜʽʣʜʘ ʘץʳʥסʘ ץʘʨʘʡ 

ʙײʨʳʣʘ ʙʘʩʪʘʜʳè, ï ʜʝʡʜʽ ʢᴇʨʥʝʢʪʽ ᴅʜʝʙʠʝʪʪʘʥʫʰʳ סʘʣʳʤ פ.ɽʨʛᴇʙʝʢ [1].  

ɸץʳʥʥʳש ʞʳʨʜʘסʳ ʞʘשʘʰʳʣʜʳסʳ ʦץʳʨʤʘʥʳʥ ʙʘʫʨʘʫʳʤʝʥ ץʘʪʘʨ, ʪײʩʪʘʩ ʘץʳʥʜʘʨ ʤʝʥ 

ᴅʜʝʙʠʝʪʰʽʣʝʨʜʽש ʜʝ ʥʘʟʘʨʳʥ ʙʽʨʜʝʥ ᴇʟʽʥʝ ʘʫʜʘʨʜʳ. פ.ʄʳʨʟʘʣʠʝʚʪʽש: çʄʝʥ װʰʽʥ ʘץʳʥ 

ᴄʙʜʽʣʜʘ çɸʨʘʣʜʘʨʜʘʥè ʙʘʩʪʘʣʘʜʳè, ï ʜʝʛʝʥʽʥʜʝʡ, ʘץʳʥʥʳש ʰʳʤʳʨץʘʥסʘʥ ʰʘʙʳʪʪʳ ʞʳʨʣʘʨʳ 

ʞʠʥʘץʪʘʥ-ʞʠʥʘץץʘ ᴇʪʽʧ, ʢʝʡʽʥ çɾʘʨʪʘʩʪʘʨè, çʄʦʥʦʣʦʛʪʘʨè, ʦʜʘʥ ᴅʨʽ ʞʝʪʧʽʩʽʥʰʽ ʞʳʣʜʘʨʳ 

çɸסʘʣʘʨè ʤʝʥ çʇʦʨʪʨʝʪʪʝʨʛʝè ʞʘʣסʘʩʪʳ.  

çʄשײ ʪʫʨʘʣʳè ᴇʣʝשʽʥʜʝ ʦʡʰʳʣ ʘץʳʥסʘ ʪᴅʥ ʧʘʨʘʩʘʪʧʝʥ, ᴇʤʽʨʩװʡʛʽʰʪʽʢ ʪװʡʩʽʢʧʝʥ 

ʘʡʥʘʣʘʜʘס  rʜװʥʠʝʛʝ, ʘʜʘʤʜʳץ ʙʦʣʤʳʩץʘ ʜʝʛʝʥ ʰʳʥ ʧʝʡʽʣʽʥ ʧʘʰ ʝʪʝʜʽ. ɼװʥʠʝʛʝ ʦʧʪʠʤʠʩʪʽʢ 

ʢᴇʟץʘʨʘʩ ʫʘʡʳʤʩʳʟ ʙʦʣʤʘץ ʝʤʝʩ. ɸץʳʥʥʳש ʫʘʡʳʤʳ ʜʘ ʞʘץʩʳʣʳץ ʧʝʥ ʞʘʩʘʤʧʘʟʜʳץץʘ ʜʝʛʝʥ 

ʘשʩʘʨסʘ ʞʝʪʝʣʝʡʜʽ. ɸʚʪʦʨʜʳש ʧʦʵʪʠʢʘʣʳץ ᴇʨʥʝʛʽʥʜʝ ʞʘʩʘʤʧʘʟʜʳץ ʤʘʢʩʠʤʘʣʠʟʤ ʤʝʥ 

ʨʦʤʘʥʪʠʢʘʣʳץ ᴇʨʰʽʣ ʘʩץʘץʪʳץ ʘʩʪʘʩʳʧ ʞʘʪʘʜʳ: 

ʋʜʘʡ ʙʦʣʩʳʥ ï ʘʱʳ ʙʦʣʩʘ, 

ʉʫʜʘʡ ʙʦʣʩʳʥ ï ʪײʱʳ ʙʦʣʩʘ. 

ɾʳʣʳʤʰʳʥʳ ʞʘʨʘʪʧʘʡʤʳʥ, ʞʘʨʘʥʜʘʨ, 

ɾʳʣʳʤʰʳʥʳ ʞʘʨʪʳʣʘʫ ʜʝʧ ʩʘʥʘשʜʘʨ! 

 

ʄʘסʘʥ ʞʘʨʪʳ ʢʝʨʝʢ ʝʤʝʩ ʙʘץʳʪ ʪʘ, 

ʄʘסʘʥ ʞʘʨʪʳ ʢʝʨʝʢ ʝʤʝʩ ʫʘץʳʪ ʪʘ. 

ʄʝʥ ʞʘʨʪʳʣʘʡ ʘʣʘ ʘʣʤʘʡʤʳʥ ɸʡʜʳ ʜʘ, 

ʄʘסʘʥ ʞʘʨʪʳ ʢʝʨʝʢ ʝʤʝʩ ץʘʡסʳ ʜʘ [2,201-202] 

çᴄʙʜʽʣʜʘ ʢᴇʧ ʽʟʜʝʥʝʜʽ, ʞʘʥ-ʞʘץץʘ ʞʘʥʘʨʳʥ ץʘʜʘʡʜʳ. ɼװʥʠʝ ʢʣʘʩʩʠʢʪʝʨʽʥʽש ʪʦʤʜʘʨʳʥ 

ʪʦʣסʘʥʘ ץʘʨʘʧ, ʞʘשʘ ʜʦʩʪʘʨ ʪʘʙʘʜʳ. ɸץʳʥ ʙʽʨʪʝ-ʙʽʨʪʝ ʞʘʣʧʳʣʳץʪʘʥ ʥʘץʪʳʣʳץץʘ, ʘʜʘʤ 

ʞװʨʝʛʽʥʝ ʜʘʨʠʪʳʥ ʣʠʨʠʢʘסʘ ʞʦʣ ʽʟʜʝʡʜʽ. ɾʘשʘ ʙʽʨ ʠʥʪʦʥʘʮʠʷ, ʞʘשʘ ʥʦʪʘ ʦʨʛʘʥʠʟʤʽʥʝ ʩʽשʽʧ, 

 ,ʘסʘʥʪʫסʘ, ʪʦʣסʳʪʫץʫʰʳʥʳ ʪʦʣץʪʘʪʘʜʳ. ᴄʙʜʽʣʜʘ ʰʳʥ ʧʦʵʟʠʷ ʦײʘʥʳʥʜʘ ʦʡʥʘʧ, ʞʳʨ ʦʪʳʥ ʪץ

ʦʡʣʘʥʪʫסʘ ʪʠʽʩ ʝʢʝʥʽʥ, ʘץʳʥ ʜʝʛʝʥ ʪʽʨʢʝʫʰʽ ʝʤʝʩ, ʞʘשʘʣʳץ ʘʰʫʰʳ, ʦʡ ץʦʟסʘʫʰʳ, ʙʦʣʘʰʘץʪʳ 

ʙʦʣʞʘʫʰʳ ʝʢʝʥʽʥ ʪʝʨʝש ʪװʩʽʥʝʜʽè, ï ʜʝʛʝʥ ʝʜʽ ʢʝʟʽʥʜʝ ʟʘʤʘʥʜʘʩ ʘץʳʥʳ ʉ.ʄᴅʫʣʝʥʦʚ [3,6]. 

ᴆʟ ץʘʡʳסʳש ʙʘʨ ʙʦʣʩʘ, ᴇʟ ʝʩʢʝʛʽש, 

ᴆʤʽʨʜʝ ʤʝʥ ʩʝʥʽ ʦʩʘʣ ʜʝʤʝʩ ʝʜʽʤ. 

 ,ʜʽשʠʤʳʣʜʘʡ ʙʝʨ, ʪʘʨʪʘ ʙʝʨ ʝʩʢʝʛʽפ

ʐʳסʘʜʳ ʘʣʜʘʥ ʞʘʧ-ʞʘʨʳץ ʢʝʣʝʰʝʛʽ[2,24] ש, ï  

ʜʝʛʝʥ ʥʘץ ʩʝʥʽʤʤʝʥ ᴇʤʽʨʜʽש ʘʡʜʳʥʳʥʘ ײץʣʘʰ ײʨʳʧ, ʰʳסʘʨʤʘʰʳʣʳסʳʥ ʜʘ ʰʳשʜʘʡ 

ʪװʩʪʽ. 

ɼᴅʫʽʨʽʤʝʥ ʙʽʨʛʝ ʞʘʩʘʩץʘʥ ʘץʳʥ ʪʘʨ ʞʦʣ, ʪʘʡסʘץ ʢʝʰʫʣʝʨʜʝʥ ᴇʪʽʧ, ᴇʟ ʢʝʟʝשʽʥʽש ʙװʢʽʣ 

ʳʩʪʳץ-ʩʫʳסʳʥ ʩʝʟʽʥʜʽ, ʰʳʥʜʳסʳ ʤʝʥ ʩײʤʜʳסʳʥ ʢᴇʨʜʽ, ʘʡʪʳʩ-ʪʘʨʪʳʩʪʘʨסʘ ץʘʪʳʩʪʳ, 

ʞʝשʽʣʽʩʪʝʨ ʤʝʥ ʞʝשʽʩʪʝʨʜʽ ʜʝ ʙʘʩʳʥʘʥ ʢʝʰʽʨʜʽ. çױʣʳ ʃʝʥʠʥ, ױʣʳ ʆʢʪʷʙʨʴ ʜʝʧ ʢᴇʟʽʥ ʘʰץʘʥ 

ʦʣ ײʩʪʘʟʜʘʨʳ ʩʝʢʽʣʜʽ ʞװʨʝʨ ʞʦʣʳʥʳש ʪװʙʽ ʪײʡʳץץʘ ʪʽʨʝʣʝʪʽʥʽʥ ʙʽʣʛʝʥ ʞʦץ, ᴅʨʠʥʝ. ʉʦʣ ʪײʡʳץ 

ʞʦʣʜʘ ʙײʣ ʪʘʣʘʡ ʩʦסʳʣסʘʥ. ɹײʣ ʜʘ ʪʘʣʘʡʜʳ ʩʦץץʘʥ...è, ï ʜʝʧ ʞʘʟʘʜʳ ʦʣ ʪʫʨʘʣʳ ʞʘʟʫʰʳ 

ʊ.ʊʦʙʘסʘʙʳʣ [3].  

ʉʦʣʘʨʜʳש ʙᴅʨʽʥ ʙʘʩʳʥʘʥ ᴇʪʢʽʟʽʧ, ʘʙʳʨʦʡʜʳש ʙʠʽʛʽʥʝ ʢᴇʪʝʨʽʣʽʧ, ʭʘʣץʳʥʳש ʘʙʳʟ-

ʘrץʣʛᴇʡʽ, çפʘʟʘץʪʳש ᴄʙʜʽʣʜʘʩʳè ʘʪʘʥʜʳ: 

ɸʣʳʩʪʘʧ ʢʝʪʪʽ 

ʂװʥʜʝʨʽʤ ʘʣʪʳʥ ʘʨʘʡʣʳ, 

ɾʘʩʪʳסʳʤ ᴇʪʪʽ 

ʂᴇʪʝʨʛʝʥ ʦʪʪʳ ʞʘʣʘʫʜʳ. 

ɹʘʪʘʨ ʢװʥʜʝʨʛʝ  
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 ,ʘʨʘʡʤʳʥץ ʠʤʘʡץ ʠʳʣʳʧפ

ʂʝʣʝʨ ʢװʥʜʝʨʜʝʥ 

 .ʳʥץʷʣʤʘʡ ᴇʪʩʝʤ ʞʘʨʘʡʜʳ, ï ʜʝʡʜʽ ʘױ

ᴄ.ʊᴅʞʽʙʘʝʚ çʂᴇʥʝ ץʦשʳʨʘʫè ʞʠʥʘסʳ װʰʽʥ 1974 ʞʳʣʳ פʘʟʘץ ʉʉʈ ʄʝʤʣʝʢʝʪʪʽʢ 

ʩʳʡʣʳסʳʥʳש ʣʘʫʨʝʘʪʳ ʘʪʘʥʜʳ, 1985 ʞʳʣʳ çʍʘʣʳץ ʞʘʟʫʰʳʩʳè ײץʨʤʝʪʪʽ ʘʪʘסʳʥ ʘʣʜʳ. 

ɾʦסʘʨʳ ʜᴅʨʝʞʝʣʽ ʢᴇʧʪʝʛʝʥ ʦʨʜʝʥ, ʤʝʜʘʣʴʜʘʨʤʝʥ ʤʘʨʘʧʘʪʪʘʣʜʳ. 

ɸץʳʥ ᴇʣʝשʜʝʨʽʥʽש ʠʜʝʷʣʳץ ʘʣʪʳʥ ʘʨץʘʫʳ ï ᴇʤʽʨ-ʪʽʨʰʽʣʽʢ ʢᴇʨʽʥʽʩʪʝʨʽ ʤʝʥ 

ʘʜʘʤʛʝʨʰʽʣʽʢ ʤᴅʩʝʣʝʣʝʨʽ. ɸץʳʥ ץʘʰʘʥ ʜʘ ʞʘץʩʳʣʳץʪʳש ʞʘʣʘʫʰʳʩʳ, ᴅʜʽʣʝʪʪʽש ʞʘץʪʘʫʰʳʩʳ, 

ʘʜʘʣʜʳץʪʳש ʘשʩʘʫʰʳʩʳ ʙʦʣʳʧ, ʞʘʤʘʥʜʳץץʘ ʢװʡʽʥʩʝ, ʞʘץʩʳʣʳץץʘ ʩװʡʽʥʽʧ, ʘʜʘʤʜʳץ 

 :ʡʛʽʰʪʽʢ ʧʘʬʦʩʧʝʥ ʞʳʨʣʘʡʜʳװʘʩʠʝʪʪʝʨʜʽ ᴇʤʽʨʩץ

ɽץ שʘʫʽʧʪʽ, ʝץ שʘʪʝʨʣʽ ʞʘʫʳʤʳʟ ï 

ᴆʪʽʨʽʢ ʧʝʥ ʞʘʣסʘʥʜʳץ. 

ɸʡʪʳשʜʘʨʰʳ ʦʡʣʘʥʳʧ, 

 ;[4,13] ץʘ ʘʣʜʘʥʜʳץץʘʥʜʳסʘʥʰʘ ʨʝʪ ʙʽʟ ʞʘʣפ

ᴆʤʽʨʜʝʛʽ װʡʣʝʩʽʤ, ʞʘʨʘʩʪʳץʪʳ ʩʳʨʪʪʘʡ ʩʫʨʝʪʪʝʧ, ʞʘʣʘש ʘשʩʘʫʤʝʥ סʘʥʘ ʰʝʢʪʝʣʤʝʡ, 

ʦʥʳש ʪװʧ-ʪᴇʨʢʽʥʽ ʤʝʥ ʩʝʙʝʧ-ʩʘʣʜʘʨʳʥ ʜʘ ʪʝʨʝשʥʝʥ ץʘʨʧʳʧ ץʘʤʪʠʜʳ, ʙʝʨʝʢʝ-ʙʽʨʣʽʢ 

ʙʘʩʪʘʫʣʘʨʳʥ ʘʜʘʤʜʘʨʜʳש ᴇʟ ʙʦʣʤʳʩʳʥʘ ʞװʢʪʝʧ, װʤʽʪ ʘʨʪʳʧ ʦʪʳʨʘʜʳ: 

ɼװʥʠʝʜʝʛʽ 

ɽש ʙʽʨ ײʣʳ ʞʘʨʘʩʳʤ ï 

ɾʘץʳʥʜʘʪʫ 

ɸʜʘʤʜʘʨʜʳש ʘʨʘʩʳʥ [4,205]. 

ɸץʳʥ ʘʨʥʘʫ ᴇʣʝשʜʝʨʽʥʜʝ ᴇʪʢʝʥ ʢʝʟʝש ʤʝʥ ʙʦʣʘʰʘץʪʳש ʘʣʪʳʥ ʢᴇʧʽʨʽ ʨʝʪʽʥʜʝ ײʣʳ 

ʪײʣסʘʣʘʨʜʳש ʙʝʡʥʝʣʝʨʽʥʝ ʢᴇʟ ʞʽʙʝʨʝʜʽ. çʉײʣʪʘʥʤʘʭʤײʪץʘè ᴇʣʝשʽʥʜʝ ʘץʳʥʥʳש ᴇʣʤʝʩ 

ʞʳʨʣʘʨʳʥʳש ᴇʤʽʨʰʝשʜʽʛʽʥʽש ʩʳʨʳʥ ᴇʣʝש ʢװʰʽʥʝʥ ʢᴇʨʽʧ, ʞʘʫᴃʘʨ ʞʳʨʣʘʨʳʥʳש ʭʘʣץʳʥʳש 

ʩʳʨʳ ʤʝʥ ʤשײʳʥ ʘʡʪʫʜʘʥ ʪʫʳʧ, ʢᴇשʽʣʽʥʝʥ ʰʳץץʘʥʜʳסʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ. ʋʘץʳʪ ʧʝʥ 

ʢʝשʽʩʪʽʢʪʽש ʢʝʜʝʨʛʽʣʝʨʽʥ ʢᴇʢʪʝʡ ᴇʪʽʧ, סʘʩʳʨʣʘʨ ʙʦʡʳ ʭʘʣץʳʥʘ ץʳʟʤʝʪ ʝʪʝ ʙʝʨʝʪʽʥ ʘץʳʥʜʳץ 

ʤʠʩʩʠʷʩʳʥ, ʘץʳʥʥʳש ᴇʟʽ ʞʳʨʣʘסʘʥʜʘʡ, çʢᴇʢʪʝ ʞʘʥסʘʥ ʢװʥʜʝʡè ʩᴇʥʙʝʩ ʰʳʨʘץץʘ ʪʝשʝʡʜʽ: 

...ʉʝʥ, ʙʘʫʳʨʳʤ, ʩᴇʥʛʝʥ ʞʦץʩʳש, 

ʂᴇʥʛʝʥ ʞʦץʩʳש ʩᴇʥʫʛʝ. 

ʂʝש ʜʘʣʘʤʜʘ ʘʩʧʘʥʥʘʥ ʦʪ ʪᴇʛʫʛʝ 

ʊײʨʩʳש ʞʘʥʳʧ ץʘʟʘסʳʤʥʳש ʢᴇʛʽʥʜʝ [4,99-100]. 

ɸץʳʥ ʞװʨʝʛʽ ץʘʰʘʥ ʜʘ ʤʘʟʘʩʳʟʜʳץʪʘʥ ʘʣʘʩײʨʘʜʳ, ʘʜʘʤʜʳץ ʢʨʠʪʝʨʠʡʣʝʨʜʽ ʘץʳʥʜʳץ 

ʪײʨסʳʜʘʥ ʙʘסʘʣʘʫʜʘ ʘʟʘʤʘʪʪʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽש ʞװʛʽʥ ᴅʩʪʝ ʞʘʜʳʥʘʥ ʰʳסʘʨʤʘץ ʝʤʝʩ. 

ᴄʨʢʽʤʥʽש ᴇʟ ʦʨʥʳʥʜʘ ʙʘסʘʣʘʥʫʳ ʜʘ ᴅʣʝʫʤʝʪʪʽʢ ᴅʜʽʣʝʪʪʽʣʽʢʪʽש ᴇʣʰʝʤʽ ʙʦʣʤʘץ. ɸʣʘʡʜʘ ײʜʘʡʳ 

ʦʣʘʡ ʙʦʣʘ ʙʝʨʤʝʡʪʽʥʽ ʘץʠץʘʪ ץʦʡ. ʄײʥʳש ᴇʟʽ ʞʘʫʳʨʜʳ ʞʘʙʘ ʪʦץʫ ʩʝʢʽʣʜʽ ʥʝʤײץʨʘʡʣʳץʪʘʥ 

ʙʘʩʪʘʣʳʧ, װʣʢʝʥ ᴇʢʽʥʽʰʪʝʨʛʝ ײʣʘʩʘʪʳʥʳ ʨʘʩ. ʉʦʥʜʳץʪʘʥ ʞʘץʩʳ ʤʝʥ ʞʘʤʘʥʥʳש ʦʨʥʳʥ 

ʘʣʤʘʩʪʳʨʤʘʡ, ʘʩʳʣʜʳ ʞʘʩʳץʪʘʥ ʘʨʘʰʘʣʘʡ ʙʽʣʫʜʽ ʜʝ ʘʜʘʤʰʳʣʳץץʘ ʩʳʥ ʩʘʥʘʡʜʳ: 

 ,ʣʳʥʳײ ʣ rʜʝʫ ʢʝʨʝʢױ

ʂʽʰʽ ʜʝʫ ʢʝʨʝʢ ʢʽʰʽʥʽ. 

 ,ʘʩʪʳ ʙʦʧ ץʘʣʤʘʡʜʳ ʘʷפ

ʍʘʣץʳʤʳʟ ʘʡʪץʘʥ ʢʽʩʽʣʽʢ. 

 

...ʉʝʥʜʽʨʝ ʘʣʤʘʡʤʳʟ ʝʰʢʽʤʜʽ, 

ʊʽʨʽ ʞʘʥ ʦסʘʥ ʩʝʥʙʝʡʜʽ! 

ɹʳץʩʳסʘʥ ʰʘʣʘ ʞʘʥʙʘʡʜʳ, 

ᴆʨʰʽʛʝʥ ʞʘʣʳʥ ʩᴇʥʙʝʡʜʽ. 

ᴆʣʝש ï ʘץʳʥ װʰʽʥ ʙᴅʨʽʥʝʥ ʙʠʽʢ, ʙᴅʨʽʥʝʥ ʞʦסʘʨʳ. ᴆʡʪʢʝʥʽ, ʧʦʵʟʠʷ ï ʘץʳʥ ʞװʨʝʢʪʽש ʞʘʥ 

ʩʳʨʳ, ᴇʤʽʨʜʝʥ ʢᴇʨʽʧ-ʪװʡʛʝʥʜʝʨʽʥʽש ʢᴇʨʢʝʤ ʩʳסʳʥʜʳʩʳ, ʢᴇʨʽʢʪʽ ᴇʨʥʝʛʽ. ᴆʣʝשʽʤʝʥ ʩʳʨʣʘʩʫ 

ʘʨץʳʣʳ ʘץʳʥ ᴇʤʽʨʜʝʥ ᴇʟʽʥ ʪʘʙʘʜʳ, ᴇʣʝשʽʥʝʥ ᴇʤʽʨʜʽ ʢᴇʨʝʜʽ. ʉʦʥʜʳץʪʘʥ ʩʘʥʘʣʳ ײסʤʳʨʳʥʜʘ 

ʞʘʥ ʩʝʨʽʛʽ ʙʦʣסʘʥ ʧʘʜʠʰʘ ᴇʥʝʨʜʽ: 

ᴆʣʝשʽʤ ï ʪʽʨʣʽʢ ʝʨʤʝʛʽʤ, 

ᴆʣʝשʽʤ ï ײץʨסʘʥ ᴇʨʤʝʛʽʤ. 
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ᴆʨʤʝʢʪʝ ʪʳʥʙʘʡ ʪʦץʳʣʘʨ 

ɹʽʣʛʝʥʽʤ ʤʝʥʝʥ ʢᴇʨʛʝʥʽʤ. 

 

ᴆʣʝשʩʽʟ ץʘʣʩʘʤ, ʰᴇʣʜʝʜʽʤ, 

ʊʦץʪʘʜʳ ʜʝʤʜʝ ᴇʨʤʝʛʽʤ. 

ʉʳʥʘʨʜʘʡ ץʘʟʽʨ ʰʦʰʳʥʜʳʤ 

ɾʳʨʳʤʜʳ ײץʡסʘʥ ʰᴇʣʤʝʛʽʤ... [4,215], ï 

ʜʝʧ, ʙʽʨʜʝ ᴇʣʝשʩʽʟ ʪᴅʨʣʽʢʪʽש ʤᴅʥʩʽʟʜʽʛʽʥ ʘʣסʘ ʪʘʨʪʩʘ, ʝʥʜʽ ʙʽʨʜʝ ᴇʟʽʥʝ ʩʳʨʪʪʘʥ ץʘʨʘʧ: 

 ,ʘʫ-שʩʳץʳʟʳץ ,ʘʫ, ᴄʙʝʢʝʤ-שʩʳץʳʟʳפ

 .ʘʫ-שʘʟ ʰʠʤʘʡʣʘʧ, ʩʳʟʳʧʩʳסʘץ ʘʥʰʘפ

ʊʘʣʘʡ ʨʝʪ ʙʘʩ ʙʽʣʤʝʩ ʘʩʘʫ ʙʦʣʳʧ, 

ɹʘʩ ʞʽʙʽשʜʽ ʩʘʥ ʨʝʪ װʟʽʧʩʽש-ʘʫ [2,85], ï 

ʜʝʧ ᴇʪʢʝʥ ᴇʤʽʨʽʥʝ, ʞװʨʛʝʥ ʞʦʣʜʘʨʳʥʘ ʩʳʥʠ ʢᴇʟʙʝʥ ץʘʨʘʡʜʳ. ʉʦʣ ʞʦʣʜʘʨʜʳש ʙᴅʨʽ 

ʪʘץʪʘʡʜʘʡ ʪʝʛʽʩ ʜʘסשʳʣ ʞʦʣ ʙʦʣʤʘסʘʥʳ ʩʝʢʽʣʜʽ, ʤʳשʜʘסʘʥ ʞʦʣʜʳץ ʞʳʨʣʘʨʜʳש ʜʘ 

çʩʦץʪʳץʧʘʣʳ, ʩʦץʧʘץʩʳʟ ᴇʤʽʨʜʽשè ᴇʨʥʝʛʽʥʜʝʡ ʙײʨʘʣʘש-ʙײʨʳʣʳʩʪʘʨʳ ʤʝʥ ץʘʣʪʘʨʳʩ-

ʙײʣʪʘʨʳʩʪʘʨʳ ʙʦʣʤʘʡ ץʘʣʤʘסʘʥʳ ʘʥʳץ. ɸʣʘʡʜʘ, ʘץʳʥ ץʘʰʘʥ ʜʘ ʧʦʵʟʠʷʥʳש ʢװʰʽʥʝ, ʨʫʭʳʥʘ, 

ʪʫʨʘʰʳʣʜʳסʳʥʘ ʩʝʥʽʤʜʽ. פʘʥʜʘʡ ʟʘʤʘʥ ʙʦʣʩʘ ʜʘ, ᴇʣʝשʥʽץ שʘʡʩʘʨʣʳסʳʥ, ʩʳʨʰʳʣʜʳסʳ ʠʤʝʥ 

ʩʳʥʰʳʣʜʳסʳʥʘ ʢװʤᴅʥ ʢʝʣʪʽʨʤʝʡ, ᴇʟʽ ʜʝ ʩʦסʘʥ ʘʜʘʣʜʳסʳʥʘʥ ʪʘʥʙʘʡʜʳ: 

ʇʦʵʟʠʷ, ʩʝʥ סʘʥʘ ץʘʡʩʘʨ ʙװʛʽʥ, 

ʄʘץʪʘʡ ʘʣʘʨ ᴇʤʽʨʜʽש ʞʘʡʩʘשʜʳסʳʥ. 

 ,ʳʰסʢʝʛʽʥ ʘʣ שʳʥ ʢᴇʨʛʝʥ ʞʘʥʜʘʨʜʳסʫפ

ʉײʨץʠʷסʘ, ʩʘʡץʘʣסʘ ʘʪץʘʥ ץʘʨסʳʩ. 

ɸץʳʥ ʰʳסʘʨʤʘʣʘʨʳʥʜʘ ʘʜʘʤʜʘʨ ʙʦʡʳʥʜʘסʳ ʞʘʩʘʤʧʘʟʜʳץץʘ ʢʝʩʽʨʽʥ ʪʠʛʽʟʽʧ, ʢʝʨʽ 

ʢʝʪʢʝʥ ʢʝʩʽʨʣʽʢʪʽ ʤʘʥʩץײʪʘʫʜʘ çʫʣʳ ʩʠʷ, ʘʱʳ ʪʽʣè ï ʩʘʪʠʨʘסʘ ʜʘ ʠʝʢ ʘʨʪʳʧ ʦʪʳʨʘʜʳ: 

ɸץʧʘʥ-ʪʦץʧʘʥ, 

ᴆʟʽש ʞʝשʽʣ ʙʦʣסʘʥʜʘ, ʩᴇʟʽש ʙʘʪʧʘʥ. 

ʂᴇʨʽʥʝʜʽ ʞװʡʨʽʢ-ʘץ  

ɾʘʣסʳʟ ʰʘʧץʘʥ. 

ɽʩʽץ שʘʰʘʥ ʢʽʨʝʜʽ  

 !ʘʥץʜʘʡ ʘʪײפ

ɸʜʘʤʥʳש ᴇʟʛʝʨʤʝʣʽ, ʘʫʤʘʣʳ-ʪᴇʢʧʝʣʽ ʤʽʥʝʟʽʥ, ᴇʟʽ ʪʦʡʩʘ ʜʘ, ʢᴇʟʽ ʪʦʡʤʘʡʪʳʥ, ץʘʣʪʘʩʳ 

ʪʦʡʩʘ ʜʘ, ʧʝʡʽʣʽ ʪʦʡʤʘʡʪʳʥ ᴇʣʝʨʤʝʥʥʽש ʧʩʠʭʦʣʦʛʠʷʣʳץ-ᴅʣʝʫʤʝʪʪʽʢ ʧʦʨʪʨʝʪʽʥ ʘʡʥʳʪʧʘʡ 

ʩʦʤʜʘʡʜʳ. ɹװʛʽʥʛʽ ʢװʥʽ ʜʝ ᴇʟʝʢʪʽʣʽʛʽʥ ʞʦʡʤʘסʘʥ, ץʘʡʪʘ ץʦסʘʤ ᴇʨʢʝʥʜʝʛʝʥ ʩʘʡʳʥ ʘʩץʳʥʳʧ ʙʘʨʘ 

ʞʘʪץʘʥ ʞʝʣʙʫʘʟ ʞʘסʳʤʧʘʟʜʳץ ʧʝʥ ʪʦʡʳʤʩʳʟ ʞʝʤץʦʨʣʳץʪʳש ʪᴇʨʢʽʥʽʥ ʩʘʪʠʨʘʥʳש ʰʦסʳʤʝʥ 

 :ʪʘʡʜʳץʘץ

ʊʦסʘʡסʘʥ ʩʦש, ʘʨʘʥʳ ʘʰʳʣסʘʥ ʩʦש, 

ɸʪʘץ ʧʝʥʝʥ ʘץʰʘסʘ ʙʘʩ ײʨסʘʥ ʩʦש, 

ʊʘʥʳʤʘʩʪʘʡ ᴇʟʛʝʨʽʧ ʢʝʪʝʜʽ ʝʢʝʥ 

ɸʜʘʤʜʳסʳ ʘʷץץʘ ʙʘʩʳʣסʘʥ ʩʦש. 

ɸץʳʥ ᴇʣʝשʜʝʨʽʥʜʝʛʽ ʪʫסʘʥ ʞʝʨ ʪʘץʳʨʳʙʳ ï ʘʪʘʤʝʢʝʥ, ʘʪʘʞײʨʪ, ʘʪʘʢװʣʜʽʢ 

 ʘʥʳʥʜʘ ʪʫʣʘʧ ʞʘʪʘʪʳʥץ ʘʥʥʘʥ ʙʘʩʪʘʧ, ᴇʤʽʨ ʙʦʡʳסʨ ʞʘʨװʨʝʛʽʥʜʝ ʙװʧʝʨʟʝʥʪ ʞ שʳʤʜʘʨʳʥʳסײ

ʪʫסʘʥ ʝʣʽ ʤʝʥ ʞʝʨʽʥʝ ʜʝʛʝʥ ʤʘʭʘʙʙʘʪʳʥʳש ᴇʰʧʝʩ ʙʝʡʥʝʩʽ. ʆʣ ɾʝʨ ʜʝʛʝʥ ײʣʳ ʩᴇʟʜʝʥ 

ʙʘʩʪʘʣʘʜʳ ʜʘ, ײʣʳ ʢʝשʽʩʪʽʢʪʽש ʙʝʣʛʽʣʽ ʙʽʨ ʘʫʤʘסʳʥʳש, ᴅʨʙʽʨ ʞʘʥ ʠʝʩʽ װʰʽʥ ʝʨʝʢʰʝ ץʘʩʠʝʪʪʽ 

ʙᴇʣʽʛʽʥʽש ʬᴅʥʠ ʤʝʥ ʙʘץʠסʘ ʞʘʣסʘʩʪʳʨʘʨ ʦʨʥʳʥ ʩʘʥʘסʘ ʩʽשʽʨʝʜʽ: 

ɾʝʨʜʝ ʪʫʜʳʤ, ʞʝʨ ʩװʪʽʥʝ ץʘʥʜʳʤ ʤʝʥ, 

ɾʝʨʽʤ ï ʘʥʘʤ ʜʝʛʝʥ ʩᴇʟʛʝ ʥʘʥʜʳʤ ʤʝʥ. 

ɾʝʨ ɸʥʘʥʳש ʙʝʨʛʝʥ ʥʘʥʳʥ ʞʝʜʽʤ ʤʝʥ, 

ɾʝʨʽʤ ï ʘʥʘʤ, ʞʘʥʳʤ ʘʥʘʤ ʜʝʜʽʤ ʤʝʥ. 

ʉʦסשʳ ʢװʥʽʤ ᴇʟ ʞʝʨʽʤʜʝ ʙʘʪʘʜʳ, 

ᴆʟ ʞʝʨʽʤʥʽש ʪʦʧʳʨʘסʳʥʜʘ ʞʘʪʘʤʳʥ [1,104-105]. 

ɸץʳʥ ɾʝʨ ʧʣʘʥʝʪʘʩʳ װʰʽʥ ʘʟʘʤʘʪʪʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ʩʝʟʽʥʫʜʝʥ ʙʘʩʪʘʧ, ʩʦʣ ʞײʤʳʨ 

ʞʝʨʜʽש ʙʽʨ ʙᴇʣʰʝʛʽ ï ץʘʩʠʝʪʪʽ ʉʳʨ ʙʦʡʳʥ ʝʨʝʢʰʝ ʤʘʭʘʙʙʘʪʧʝʥ ʞʳʨʣʘʡʜʳ, ʦʥʳש ʢʝʰʝʛʽʩʽ ʤʝʥ 
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ʙװʛʽʥʛʽʩʽʥ ʩʘʣʳʩʪʳʨʘ ʢʝʣʝ, ʘץʳʥ ʙʦʣʳʧ ץʘʣʳʧʪʘʩʫʳʥʜʘסʳ ʦʨʥʳʥ ʧʘʡʳʤʜʘʡʜʳ, ʦʨʥʳ ʦʡʩʳʨʘʧ 

ʙʘʨʘ ʞʘʪץʘʥ ʵʢʦʣʦʛʠʷʣʳץ ʜʘסʜʘʨʳʩʪʳש ʙʘסʳʪʳʥʘ ʘʣʘשʜʘʡʜʳ: 

ʉʳʨʳʤ ץʘʡʜʘ, ʩʫʳ ץʘʡʜʘ ʉʳʨʳʤʥʳש? 

 .ʳסʨʳʥײʳʥʳ ʙץʘʥʜʘʡ ʝʜʽ ʉʳʨ ʪʘʩפ

ɸʥʘʤ ʜʝʫʰʽ ʝʤ ʞʳʨʣʘסʘʥʜʘ ʉʳʨʳʤʜʳ, 

ʂʽʤʛʝ ʘʨʥʘʡʤʳʥ ʝʥʜʽ ʘʥʘ ʜʝʧ ʞʳʨʳʤʜʳ?.. [1,85]. 

ɸץʳʥ ᴇʟʽʥʽש ʉʳʨʳ ʤʝʥ ɸʨʘʣʳʥʳש ʪʘסʜʳʨʳʥʘ ʘʣʘשʜʘʫʤʝʥ ץʘʪʘʨ, ʦʥʳש ʢʝʣʝʰʝʛʽʥʝ 

ʩʝʥʽʤʤʝʥ ץʘʨʘʡʜʳ. ʊʫסʘʥ ʞʝʨʜʽ ʢᴇʨʢʝʡʪʩʝʤ ʜʝʛʝʥ ʘʨʤʘʥʳʥʳש ʦʨʳʥʜʘʣʘʨʳʥʘʥ װʤʽʪ ʢװʪʝʜʽ, 

ʢʝʣʝʰʝʢ ʞʘʩʪʘʨסʘ ʩʝʥʽʤ ʘʨʪʘʜʳ. ɹײʣ ʦʡʳʥʳש ʞװʟʝʛʝ ʘʩʘʨʳʥ ʘץʳʥʜʳץ ʞװʨʝʢʧʝʥ ʘʨʤʘʥʜʘʡʜʳ: 

ɾʘשʘʨʩʳʥ ʜʝʧ ʢᴇʧ ʞʳʣסʳ ʢʝʧʢʝʥ ʩʘסʘ, 

 .ʘשʘ ʞʘסʳʥ ʉʳʨץʦʩʘʨ ʝʜʽʤ ʤʦʣ ʪʘʩפ

ʐװʧʽʣʜʝʪʽʧ ץʘשʩʳסʘʥ ɸʨʘʣʳʤʜʳ, 

ɸʡʥʘʣʜʳʨʘʨ ʝʜʽʤ ʤʝʥ ʪʘʤʘʰʘסʘ. 

ᴄ.ʊᴅʞʽʙʘʝʚ ʢᴇʧʪʝʛʝʥ ʧʦʵʤʘʣʘʨ ʞʘʟסʘʥ ʵʧʠʢ ʘץʳʥ ʨʝʪʽʥʜʝ ʜʝ ʢʝשʽʥʝʥ ʪʘʥʳʣʜʳ. 

ɸʣסʘʰץʳ ʢʝʟʜʝʛʽ ʢʝʡʙʽʨ ʩᴅʪʩʽʟ ץʘʜʘʤʜʘʨʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ᴅʩʽʨʝʩʝ, ᴇʥʝʨ ʪʘץʳʨʳʙʳʥʜʘ 

çʆʨʢʝʩʪʨè, çʂװʡ ʘʪʘʩʳè, çɸʙʳʣè ʧʦʵʤʘʣʘʨʳ ץʘʟʘץ ʧʦʵʤʘʩʳʥ ʰʳʨץʘʫ ʢᴇʢʢʝ ʢᴇʪʝʨʜʽ. 

ʈʦʤʘʥʪʠʢʘʣʳץ ʨʫʭʳ ʙʠʽʢ çʊʦʣʘסʘʡʳʥʜʘè ʝʨʣʽʢʪʽ ײʣʳץʪʘʩʘ, çʄʦʥʦʣʦʛʪʝʨè ʘʪʪʳ ʩʘʭʥʘʣʳץ 

ʧʦʵʤʘʩʳʥʜʘ ʪʘʨʠʭʠ ʪײʣסʘʣʘʨ ʘʨץʳʣʳ ʭʘʣʳץ ʪʘʨʠʭʳʥʘʥ ʩʳʨ ʪʘʨʪʳʧ, çʄʘʨʭʫʤʘè ʧʦʵʤʘʩʳʥʜʘ 

ʩʪʘʣʠʥʜʽש ʟײʣʤʘʪʪʘʥ ʦʪʙʘʩʳʥ ʘʤʘʥ ʘʣʳʧ ץʘʣסʘʥ çץʘʟʘץ ʜʝʢʘʙʨʠʩʪʢʘʩʳʥè ʤʘʭʘʙʙʘʪ ʩʠʤʚʦʣʳ 

ʜᴅʨʝʞʝʩʽʥʝ ʞʝʪʢʽʟʝ ʞʳʨʣʘʜʳ.  

ᴄʙʜʽʣʜʘʥʳש ʘץʳʥʜʳץ ᴅʣʝʤʽ ï ʦʪʘʥסʘ ʜʝʛʝʥ ʘʜʘʣʜʳץ ʧʝʥ ʘʜʘʤסʘ ʜʝʛʝʥ ʩװʡʽʩʧʝʥʰʽʣʽʢʪʽש 

ʰʫʘסʳʥʘ ʩʫʘʨʳʣסʘʥ ʜʠʘʧʦʟʦʥʳ ʢʝש, ʠʜʝʷʩʳ ʪʝʨʝש, ʢᴇʨʢʝʤʜʽʛʽ ʢʝʣʽʩʪʽ ʘʟʘʤʘʪʪʳץ ʧʦʵʟʠʷ. ɸץʳʥ 

ᴇʟʽ ᴇʤʽʨ ʩװʨʛʝʥ סʘʩʳʨסʘ ʞʫʳץ ʢʝʟʝשʥʽש ʢʫᴅ ʙʦʣסʘʥ ʩʳʨʣʘʨʳʥ ʞʘʥ-ʞʘץʪʳ ʧʘʡʳʤʜʘʧ, ᴇʤʽʨʜʽש 

ʤᴅʥʽʥ ᴇʣʝשʽʥʽש ᴇʟʝʛʽʥʝ ʘʡʥʘʣʜʳʨʜʳ. ʇʦʵʟʠʷʥʳש ʪʘץʳʨʳʧʪʳץ-ʠʜʝʷʣʳץ ץʳʨʣʘʨʳʥ ʢᴇʨʢʝʤʜʽʢ 

ʽʟʜʝʥʽʩʪʝʨʽʤʝʥ ʢʝʩʪʝʣʝʧ, ʦץʳʨʤʘʥʳʥʘ ʦʡʣʳ ʜʘ ʢᴇʨʢʝʤ ʪײʞʳʨʳʤʜʘʨʳʥ ײʩʳʥʘʜʳ.  

 

ᴄɼɽɹʀɽʊʊɽʈ 
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 .ʘʟʘʥ, 2009ץ ʩʪʘʥ. ï 16ץʘʟʘפ

[4]. ʊᴅʞʽʙʘʝʚ ᴄ. ᴆʣʝשʜʝʨ, ʧʦʵʤʘʣʘʨ. ï ɸʣʤʘʪʳ, ɸʥ-ɸʨʳʩ, 2010. 

 

ʍʋɼʆɾɼɽʉʊɺɽʅʅʓʁ ʄʀʈ ɸ.ʊɸɾʀɹɸɽɺɸ 

ʂʘʙʳʣʦʚ ɸʜʠʣʝʪ ɼʳʙʳʩʦʚʠʯ - ʂʘʩʧʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ.ɽʩʝʥʦʚʘ, ʛ.ɸʢʪʘʫ, ʂʘʟʘʭʩʪʘʥ. 

ɸʥʥʦʪʘʮʠʷ. ɸʙʜʠʣʜʘ ʊʘʞʠʙʘʝʚ ï ʢʘʟʘʭʩʢʠʡ ʧʦʵʪ ʍʍ ʚʝʢʘ, ʦʜʠʥ ʠʟ ʚʠʜʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʩʦʚʝʪʩʢʦʡ ʵʧʦʭʠ, ʩʦʚʨʝʤʝʥʥʠʢ ʄʫʭʪʘʨʘ, ʉʘʙʠʪʘ, 

ɻʘʙʠʪʘ ʠ ɻʘʙʠʜʝʥʘ. ɽʛʦ ʩʪʠʭʠ, ʧʦʵʤʳ ʠ ʜʨʘʤʘʪʫʨʛʠʯʝʩʢʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʟʘʥʠʤʘʶʪ ʚʠʜʥʦʝ 

ʤʝʩʪʦ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʩʣʦʚʝʩʥʦʤ ʠʩʢʫʩʩʪʚʝ. ʆʥ ʪʘʢʞʝ ʧʣʦʜʦʪʚʦʨʥʦ ʨʘʙʦʪʘʣ ʚ ʩʬʝʨʝ 

ʣʠʪʝʨʘʪʫʨʥʦʡ ʢʨʠʪʠʢʠ ʠ ʣʠʪʝʨʘʪʫʨʦʚʝʜʯʝʩʢʦʤ ʥʘʫʢʝ ʠ ʚʥʝʩ ʦʛʨʦʤʥʫʶ ʣʝʧʪʫ ʚ ʨʘʟʚʠʪʠʝ 

ʣʠʪʝʨʘʪʫʨʦʚʝʜʯʝʩʢʦʡ ʥʘʫʢʠ. 

ɻʣʘʚʥʘʷ ʚ ʝʛʦ ʪʚʦʨʯʝʩʪʚʝ ï ʵʪʦ ʝʛʦ ʧʦʵʟʠʷ. ʂʘʢ ʚʠʜʥʳʡ ʧʦʵʪ ʦʥ ʚʦʩʧʝʚʘʣ ʧʫʣʴʩ ʩʚʦʝʡ 

ʵʧʦʭʠ ʚ ʧʦʵʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʠ ʚʥʝʩ ʩʚʦʶ ʥʦʚʰʝʩʪʚʫ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʜʝʡʥʦ-

ʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʧʦʵʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ 

ʤʘʩʪʝʨʩʪʚʦ ʧʦʵʪʘ. 

ʊʚʦʨʯʝʩʪʚʦ ɸ.ʊʘʞʠʙʘʝʚʘ ï ʷʚʣʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ 

ʨʘʟʚʠʪʠʷ ʢʘʟʘʭʩʢʦʡ ʧʦʵʟʠʠ ʚ ʩʦʚʝʪʩʢʦʡ ʵʧʦʭʠ ʠ ʢʘʢ ʧʦʵʪʠʯʝʩʢʘʷ ʪʨʘʜʠʮʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʵʟʠʷ, ʘʚʪʦʨʩʢʘʷ ʧʦʟʠʮʠʷ, ʪʝʤʘ, ʠʜʝʷ, ʩʪʠʣʴ, ʣʠʨʠʢʘ. 
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THE ARTISTIC WORLD OF A. TAZHIBAYEV  

Kabylov Adilet Dybysovich - Sh.Yessenov Caspian state university of technology and 

engineering, ɸktau, Kazakhstan. 

Abstract. Abdilda Tazhibaev ï Kazakh poet of the twentieth century, one of the prominent 

representatives of the national literature of the Soviet era, a contemporary of Mukhtar, Sabit, Gabit 

and Gabiden. His poems, poems and dramatic works occupy a prominent place in the national 

verbal art. He also worked productively in the field of literary criticism and literary science and 

made a huge contribution to the development of literary science. 

The main thing in his work is his poetry. As a prominent poet, he sang the pulse of his era in 

poetic terms and made his innovation. The article deals with the ideological, thematic and artistic 

features of his poetic works and analyzes the skill of the poet. 

Creativity A. tazhibaeva ï a phenomenon corresponding to the consideration as an indicator 

of the development of Kazakh poetry in the Soviet era and as a poetic tradition 

Key words: poetry, author's position, theme, idea, style, lyrics. 

 

ᴄʆɾ 81-22 

 

ʄɸנרʓʉʊɸʋ ʄɽʅ תʉʊɯʈʊ ױפɼʓפʊɸʈʓʅʓר ɿɽʈʊʊɽʃʋɯ 

 

ʅײʨʜᴅʫʣʝʪʦʚʘ ɹ.ʀ., ɹᴇʢʝʥʙʘʝʚʘ פ., ʆʩʧʘʥ ᴄ. 

ʐ.ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʘʩʧʠʡ ʤʝʤʣʝʢʝʪʪʽʢ ʪʝʭʥʦʣʛʠʷʣʘʨ ʞᴅʥʝ ʠʥʞʠʥʠʨʠʥʛ 

ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸץʪʘʫ פ ,ץʘʟʘץʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ײפʜʳץʪʘʨ  ץʘʡ ʢʝʟʝשʜʝ ʜʝ ʭʘʣʳץ ʪʽʨʰʽʣʽʛʽʥʽש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ ʙʦʣסʘʥʜʳץʪʘʥ 

ʙʘʨʣʳץ ʪʘʨʠʭʠ ʞᴅʜʽʛʝʨʣʝʨ ʩʝʢʽʣʜʽ ʦʣʘʨ ʜʘ ᴇʟʝʢʪʽ ʪʘץʳʨʳʧ ʨʝʪʽʥʜʝ  ʪʝʨʝש ʟʝʨʪʪʝʣʽʧ ʢʝʣʝʜʽ. 

 ʙʘʩʳʥʜʘ שʘʩʳʨʜʳס ʳ ʤʝʥ ʍʍשʩʦ שʘʩʳʨʜʳס ʘʰ ʟʝʨʪʪʝʣʝ ʙʘʩʪʘʫʳ ʍɯʍסʘʣ שʝ שʪʘʨʜʳץʜʳײפ

 ʳʟסʢʝʣʫʽʤʝʥ ʪʳ שᴅʩʢʝʨʠ ʰʝʥʝʫʥʽʢʪʝʨʜʽ ,שʟʝʨʪʪʝʫʰʽʣʝʨʜʽ ,שʜʘʣʘʩʳʥʘ ʩʘʷʭʘʪʰʳʣʘʨʜʳ ץʘʟʘץ

ʙʘʡʣʘʥʳʩʪʳ. ײפʜʳץʪʘʨʜʳש ʰᴇʣ ʜʘʣʘʜʘסʳ ʥʝʛʽʟʛʽ ʩʫ ʢᴇʟʽ ʝʢʝʥʜʽʛʽ, ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש 

  .ʘʥסʟʝʨʪʪʝʣʫʽʥʝ ʥʝʛʽʟʛʽ ʩʝʙʝʧ ʙʦʣ שʘʞʝʪʪʽʣʽʛʽʥ ᴇʪʝʛʝʥʜʽʛʽ ʦʣʘʨʜʳץ

 ʜʘʣʘʩʳʥʘ ʢʝʣʛʝʥ ʩʘʷʭʘʪʰʳʣʘʨ, ʟʝʨʪʪʝʫʰʽʣʝʨ, ᴅʩʢʝʨʠ ʰʝʥʝʫʥʽʢʪʝʨ ץʘʟʘפ

ʪʦʧʦʥʠʤʠʢʘʣʳץ ʢʘʨʪʘ ʞʘʩʘסʘʥʜʘ, ʝʣʜʽ ʤʝʢʝʥʜʝʨʤʝʥ ץʘʪʘʨ, ʩʫʘʪʪʘʨ ʤʝʥ ײץʜʳץʪʘʨ ʘʪʪʘʨʳʥ 

ʝʥʛʽʟʽʧ, ʦʣʘʨʜʳץ שʘʣʘ ʦʨʪʘʣʳסʳʥʘʥ ץʘʰʳץʪʳסʳʥ ʢᴇʨʩʝʪʽʧ ʦʪʳʨסʘʥ. ɹײʣ ʝשʙʝʢʪʝʨʜʽש ʪʘʨʠʭʠ 

ʛʝʦʛʨʘʬʠʷ, ʪʘʨʠʭʠ ʪʦʧʦʥʠʤʠʢʘ װʰʽʥ ʙʝʨʝʨʽ ʤʦʣ. ʆʣʘʨʜʳץ שʘʪʘʨʳʥʜʘ ɹ.ɿʘʣʝʩʩʢʠʡ, 

ɸ.ʇ.ɿʘʣʝʩʩʢʠʡ, ʄʘʛ-ɻʘʭʘʥ, ɺ.ʇʝʣʴʮ, ʉ.ʇ. ʑʚʝʮʦʚ, ʆ.ʉ. ɺʷʣʦʚ ʪ.ʙ. ʝשʙʝʢʪʝʨʽʥ ʘʪʘʫסʘ ʙʦʣʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ײץʜʳץ, ʰʳשʳʨʘʫ, ʩʫ ʢᴇʟʽ, ʄʘסשʳʩʪʘʫ, תʩʪʽʨʪ, ʦʨʳʩ ʩʘʷʭʘʪʰʳʣʘʨʳ. 

 

 ץʪʘʥ ʙʘʨʣʳץʘʥʜʳסʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ ʙʦʣ שʪʽʨʰʽʣʽʛʽʥʽ ץʜʝ ʜʝ ʭʘʣʳשʘʡ ʢʝʟʝץ  ʪʘʨץʜʳײפ

ʪʘʨʠʭʠ ʞᴅʜʽʛʝʨʣʝʨ ʩʝʢʽʣʜʽ ʦʣʘʨ ʜʘ ᴇʟʝʢʪʽ ʪʘץʳʨʳʧ ʨʝʪʽʥʜʝ  ʪʝʨʝש ʟʝʨʪʪʝʣʽʧ ʢʝʣʝʜʽ. 

 ʙʘʩʳʥʜʘ שʘʩʳʨʜʳס ʳ ʤʝʥ ʍʍשʩʦ שʘʩʳʨʜʳס ʘʰ ʟʝʨʪʪʝʣʝ ʙʘʩʪʘʫʳ ʍɯʍסʘʣ שʝ שʪʘʨʜʳץʜʳײפ

 ʳʟסʢʝʣʫʽʤʝʥ ʪʳ שᴅʩʢʝʨʠ ʰʝʥʝʫʥʽʢʪʝʨʜʽ ,שʟʝʨʪʪʝʫʰʽʣʝʨʜʽ ,שʜʘʣʘʩʳʥʘ ʩʘʷʭʘʪʰʳʣʘʨʜʳ ץʘʟʘץ

ʙʘʡʣʘʥʳʩʪʳ. ײפʜʳץʪʘʨʜʳש ʰᴇʣ ʜʘʣʘʜʘסʳ ʥʝʛʽʟʛʽ ʩʫ ʢᴇʟʽ ʝʢʝʥʜʽʛʽ, ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש 

 .ץʘʥʳ ʘʥʳסʟʝʨʪʪʝʣʫʽʥʝ ʥʝʛʽʟʛʽ ʩʝʙʝʧ ʙʦʣ שʘʞʝʪʪʽʣʽʛʽʥ ᴇʪʝʛʝʥʜʽʛʽ ʦʣʘʨʜʳץ

 ʞʘʟʙʘʣʘʨʳʥʘʥ שʳ ʞʘʟʙʘ ʤᴅʣʽʤʝʪʪʽ ʪʘʨʠʭ ʘʪʘʩʳ ɻʝʨʦʜʦʪʪʳץʘʰסʪʘʨ ʪʫʨʘʣʳ ʘʣץʜʳײפ

ʢʝʟʜʝʩʪʽʨʫʛʝ ʙʦʣʘʜʳ: ç...ʦʣ: çʩʢʠʬ-ʤʘʩʩʘʛʝʪʪʝʨ ʧʘʨʩʳʣʘʨʤʝʥ ʩʦסʳʩ ʢʝʟʽʥʜʝ ײץʜʳץʪʘʨʜʳ ʢᴇʤʽʧ 

ʢʝʪʽʧ ʦʪʳʨʜʳè ʜʝʧ ʞʘʟʜʳ. ɹײʣ ʦץʠסʘʣʘʨʜʳש ʙ.ʟ.ʜ. ɯɯɯ סʘʩʳʨʜʘ ʆשʪװʩʪʽʢ תʩʪʽʨʪʪʝ ᴇʪʢʝʥʽ ʙʽʟʛʝ 

ʙʝʣʛʽʣʽè[1], ï ʜʝʧ ʢᴇʨʩʝʪʝʜʽ. 

ʄʘסשʳʩʪʘʫ ײץʜʳץʪʘʨʳ ɹʘʪʳʩ סʳʣʳʤʳʥʘ XIV סʘʩʳʨʜʘʥ ʙʘʩʪʘʧ ʙʝʣʛʽʣʽ ʙʦʣʘ ʙʘʩʪʘסʘʥ. 

ɸסʳʣʰʳʥ ʢᴇʧʝʩʽ ɸʥʪʦʥʠʡ ɼʞʝʥʢʠʥʩʦʥ ᴇʟʽʥʽש çʃʦʥʜʦʥʥʘʥ ʄᴅʩʢʝʫʛʝ ʩʘʷʭʘʪ. 1557-1558 ʞ.ʞ.è 

ʘʪʪʳ ʝשʙʝʛʽʥʜʝ פʳʨʜʘ ʞʠʳʨʤʘ ʢװʥ ʙʦʡʳʥʘ ʝʞʝʣʛʽ ײץʜʳץʪʘʨʜʘʥ ʪʝʢ ץʘʥʘ ʘʱʳ, ʢʝʡʜʝ ᴇʪʝ ʘʱʳ 

ʩʫ ʽʰʢʝʥʽʥ, ʝʢʽ ʢװʥ, ʢʝʡʜʝ װʰ ʢװʥ ʩʫʩʳʟ ʞװʨʛʝʥʜʝʨʽʥ ʞʘʟʳʧ ץʘʣʜʳʨסʘʥ[1]. 

ᴆʣʢʝʥʽײץ שʜʳץʪʘʨʳ ʞʘʡʣʳ ʙײʜʘʥ ʢʝʡʽʥʛʽ ʤᴅʣʽʤʝʪʪʝʨ ʘʣסʘʰץʳ ʦʨʳʩ ʟʝʨʪʪʝʫʰʽʣʝʨʽʥʽש 

ʝשʙʝʢʪʝʨʽʥʜʝ ʢᴇʧʪʝʧ ʢʝʟʜʝʩʝʜʽ. 



YESSENOV SCIENCE JOURNAL ˉ1 (35)-2019 /// YESSENOV SCIENCE JOURNAL 2019, Vol.35, ˉ1 

10 
 

 ʄʘסשʳʩʪʘʫ ᴇשʽʨʽʥʜʝʛʽ ץʘʟʙʘ ʙʘʡʣʳץʪʳש, ʩʫ ʢᴇʟʜʝʨʽʥʽש ʟʝʨʪʪʝʣʫʽ XVIII סʘʩʳʨʜʘ I 

ʇʝʪʨʜʽש ʪײʩʳʥʜʘ ʙʘʩʪʘʣסʘʥ ʙʦʣʘʪʳʥ. פʘʟʘץ ʞʝʨʽʥ ʆʨʪʘ ɸʟʠʷסʘ ʰʳסʘʨ ץʘץʧʘ ʜʝʧ ʩʘʥʘסʘʥ ʦʣ 

1722 ʞʳʣʳ ᴇʟʽʥʽש  ʰʳסʳʩץʘ ʙʘʡʣʘʥʳʩʪʳ ᴅʡʛʽʣʽ ʞʦʩʧʘʨʳʥ ײץʨʜʳ. ʆʣ ʞʦʩʧʘʨʜʳש ʝש ʘʣסʘʰ 

ʞװʟʝʛʝ ʘʩץʘʥ ʞʝʨʽ ʄʘסשʳʩʪʘʫ ʜʘʣʘʩʳ ʝʜʽ. ʂʘʩʧʠʡ ʤʝʥ ɸʨʘʣʜʳש ʘʨʘʩʳʥ ʪʝʢ XVIII סʘʩʳʨʜʳש 

ᴇʟʽʥʜʝ ɽ. ʄʘʡʝʨ, ɸ. ɹʝʢʦʚʠʯ-ʏʝʨʢʘʩʩʢʠʡ, ʄ. ʊʨʘʚʠʥ, ɺʘʥ-ɺʝʨʜʝʥ ʤʝʥ ʌ.ʀ. ʉʦʡʤʦʥʦʚ, ʊ. 

ɺʫʜʨʫʬ, ɸ. ʀ. ʅʝʯʘʝʚ, ʀ. ʅʦʛʘʪʢʠʥ, ʀ. ɸ. ɻʠʣʴʮʪʝʥʰʪʝʜ,  ʄ. ʀ. ɺʦʡʥʦʚʠʯ ʪᴅʨʽʟʜʽ סʘʣʳʤʜʘʨ 

ʢʘʨʪʘסʘ ʪװʩʽʨʩʝ, ʌ. ʀ. ʉʠʤʦʥʦʚ, ɸ. ʀ. ʅʝʯʘʝʚ,  ʃ. ʀ. ɻʦʣʝʥʠʱʝʚʘ-ʂʫʪʫʟʦʚʘʣʘʨ ʘʪʘʣסʘʥ 

ᴇʣʢʝʥʽש ʘʪʣʘʩʳʥ ʞʘʨʳץץʘ ʰʳסʘʨʜʳ.   

1852 ʞʳʣʳ ʙʘʩʳʣסʘʥ çʊʦʧʦʛʨʘʬʪʘʨ ʢʦʨʧʫʩʳ ʧʦʜʧʫʨʠʯʠʛʽ ɸʣʝʢʩʝʝʚ 2 ʞʘʩʘסʘʥ ɹʦʟʘʰʳ 

ʪװʙʝʛʽʥʽש ʪʦʧʦʛʨʘʬʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʩʳè ʘʪʪʳ ʝשʙʝʢʪʝ ʐʝʙʽʨ, פʳʟʘʥ, ɾʠʜʝʣʽ, ײפʪʳ, פʳʟʳץ, 

 ʦʨʧʘץʘʩ ʞᴅʥʝ ɸץʘʣʘʤפ ,ץʜʳײץʜʘʡʳ ʢᴇʨʩʝʪʽʣʛʝʥ, ʊᴇʨʪסʩʦʣ ʢʝʟʜʝʛʽ ʞʘ שʪʘʨʳʥʳץʜʳײץ ʘʤסʦפ

 ʘʰסʝʢʽʥʰʽ ʙʘʩʳʥʘ ʘʫʳʟʳ ʘ שʘʥʥʳץç...ʘʨ :שʘʥ. ɸʚʪʦʨʜʳסʪʘʨʳ ʪʫʨʘʣʳ ʜʘ ʘʟ ʢʝʤ ʘʡʪʳʣץʜʳײץ

 ʞʝʨʜʝ ץʞʦ ץʙʘשʘʥʜʘ, ʪʝʤʽʨ ʰʘסʘʨʘץ ʘʧ ʙʘʡʣʘʡʜʳè ʜʝʛʝʥʽʥʝץ ʣʢʝʥ ʪʝʨʽװ ʨʩʘʫʤʝʥ ʢʝʨʽʣʛʝʥײץ

ʦʥʳש ʦʨʥʳʥʘ ʘסʘʰ ʧʘʡʜʘʣʘʥʳʣסʘʥ ʙʦʣʫʳ ʢʝʨʝʢ. ᴄʨʽ ץʘʨʘʡ ʦʨʳʩ ʧʦʜʧʫʨʠʯʠʛʽ ɽʣʝʛʘʞʳ, 

ɹʦʨʘʥײץʣ, ɽʰʢʽץʳʨסʘʥ, ʋᴅʣʽ, ɾʦʣʙʘʷʥ, ʂʠʽʢʙʘʡ, ʊᴇʣʝʧ, פʦʩײץʣʘץ, ɹʝʩᴇʛʽʟ ʞᴅʥʝ ɸʨʳʩʪʘʥʙסײʘ 

 ʘʨʘץ ʘʥʰʘ ʽʨʽץ ,ʳסʱʳʣʳײʘʱʳ-ʪ שʩʫʳʥʳ שʪʘʨʜʳץʜʳײפ .ʘ ʩʠʧʘʪʪʘʤʘ ʙʝʨʝʜʽשʪʘʨʳʥʳץʜʳײץ

ʤʘʣʜʳ ʩʫʘʨʫסʘ ʞʝʪʝʪʽʥʜʽʛʽ, ʩʫʳʥʳש ᴇʥʽʢʪʽʣʽʛʽ, ײץʜʳץʪʳש ʝʣʜʽ ʤʝʢʝʥʜʝʨʛʝ, ײʣʳ ʞʦʣסʘ ʘʣʳʩ-

ʞʘץʳʥʜʳסʳ ʤץײʠʷʪ ʩʠʧʘʪʪʘʣʘʜʳ. ɹײʥʜʘʡ ʤᴅʣʽʤʝʪʪʝʨ ץʘʟʘץ ʞʝʨʽʤʝʥ ᴇʪʝʪʽʥ ץʘʨʫʣʳ ᴅʩʢʝʨʜʽ 

ʩʫʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ʞʦʩʧʘʨʣʘʫ װʰʽʥ ץʘʞʝʪ ʙʦʣסʘʥʳ ʩᴇʟʩʽʟ [2].  

ɹʝʣʛʽʣʽ ʄʘסשʳʩʪʘʫʜʳ ʟʝʨʪʪʝʫʰʽ, ʦʨʳʩ ʦʬʠʮʝʨʽ ʃʦʤʘʢʠʥʥʽ1873 ש ʞʳʣʳ ʊʠʬʣʠʩʪʝ 

ʙʘʩʳʣסʘʥ çʄʘסשʳʩʪʘʫ ʪװʙʝʛʽ ʞᴅʥʝ ʦʜʘʥ ɿʘʢʘʩʧʠʡ ᴇʣʢʝʩʽʥʽש ʪװʨʣʽ ʤʝʢʝʥʜʝʨʽʥʝ ʰʳסʘʪʳʥ 

ʞʦʣʜʘʨ ʪʫʨʘʣʳè ʝשʙʝʛʽ ʪʫʨʘʣʳ ᴇʣʢʝʪʘʥʫʰʳ ɸ.ɽʜʽʣʭʘʥ: çʄʘסשʳʩʪʘʫ ʤʝʥ ɹʦʟʘʰʳʜʘסʳ ʠʝʩʽ, 

ʩʘʥʳ, ʪʝʨʝשʜʽʛʽ ʞᴅʥʝ ʩʫʳʥʳש ʩʘʧʘʩʳ ʢᴇʨʩʝʪʽʣʛʝʥ ʙʘʩʪʳ ײץʜʳץʪʘʨʜʳש ʪʽʟʽʤʽè ʘʪʪʳ ʪʘʨʘʫ ʙʘʨ, 

ʦʥʜʘ ʞװʟ ʞʠʳʨʤʘ ʞʝʪʽ ײץʜʳץʪʳש ʩʠʧʘʪʪʘʤʘʩʳ סʳʣʳʤʠ ʥʝʛʽʟʜʝ װʣʢʝʥ ʜᴅʣʜʽʢʧʝʥ ʢʝʣʪʽʨʽʣʛʝʥ, 

ʤᴅʩʝʣʝʥ, ʩʦʣ ʞʳʣʳ ɹᴇʨʽʣʛʝʥʜʝ ʪʝʨʝשʜʽʛʽ װʰ ײץʣʘʰ ʞʠʳʨʤʘ ײץʜʳץ ʙʦʣסʘʥʳʥ ʘʡʪʘʜʳ. 

ʐʳסʘʨʤʘʜʘ ᴇʣʢʝʥʽש ʝש ʙʘʩʪʳ ʜʝʛʝʥ ײץʜʳץʪʘʨʳ ץʘʤʪʳʣסʘʥ, ʘʣ ʢʝʡʙʽʨ ײץʜʳץʪʘʨʜʳש, ʤʳʩʘʣʳ, 

ᴅʡʛʽʣʽ ʅײʨץʘʙʘʡ ʰʳʤʳʨʘʫʜʳש ʘʡʪʳʣʤʘסʘʥʳʥʘ ץʘʨʘʧ, ʦʣʘʨʜʳש ʩʦʣ ʞʳʣʜʘʨʜʘʥ ʢʝʡʽʥ 

 ʙʘʨ ץʜʳײץ ץʳʨʳץ ʘʪʝʩʽʟ ʜʝ ʝʤʝʩ, ʤᴅʩʝʣʝʥ, ʊʦʨʪʳʜʘץ ʙʝʢשʘ ʙʦʣʘʜʳ. ɽסʘʫץʘʥʳʥ ʙʘʡסʘʟʳʣץ

ʜʝʡʜʽ, ʩʦסʘʥ ץʘʨʘסʘʥʜʘ ʦʧʳʨʳʣסʘʥ ʦʨʧʘʥʳש ʦʨʳʥʜʘʨʳʥ ʜʘ ʝʩʝʧʢʝ ʘʣʘ ʙʝʨʛʝʥ ʩʝʢʽʣʜʽ. 

  .ʟʳʧ ʘʪʘʫ ʢʝʟʜʝʩʝʜʽè [3,45], ï ʜʝʧ ʞʘʟʘʜʳײʘʰʘʥʳ ɼʞʘʡʥʘʤʘ ʜʝʧ ʙשʘʨʘʰʘʞʳʥʳ ʂʘʨʘʩʷʪ, ɾʘפ

1873 ʞʳʣסʳ ʍʠʫʘ ʞʦʨʳסʳʥʘ ץʘʪʳʩץʘʥ ʦʬʠʮʝʨʣʝʨ ɸ.ɸʚʘʨʩʢʠʡʜʽש, ʄ.ɸʨʥʦʣʴʜʠʜʽש ʦʩʳ 

ʞʦʨʳץ ʪʫʨʘʣʳ ʞʘʟʙʘʣʘʨʳʥʜʘ ʄʘסשʳʩʪʘʫ ץʘʟʘץʪʘʨʳʥʳש ʩʫ ʰʳסʘʪʳʥ ʞʝʨʜʽ ʙʦʣʞʘʫ, ײץʜʳץ 

  .ʘʥסʪʳ ʞʘʟʳʣץʘʩʠʝʪʪʝʨʽ ʞʘʥ-ʞʘץ ʘʟʫ ᴇʥʝʨʽʥʜʝʛʽ ʝʨʝʢʰʝץ

ʈʝʩʝʡ ʧʘʪʰʘʣʳץ ʠʤʧʝʨʠʷʩʳ ᴅʨʢʝʟʜʝʨʜʝ ᴇʟʜʝʨʽʥʝ ץʘʨʘʩʪʳ ʞʝʨʣʝʨ ʤʝʥ ʩʦʣ ʞʝʨʜʽ 

ʤʝʢʝʥʜʝʛʝʥ ʝʣʜʽש ʪײʨʤʳʩ-ʪʽʨʰʽʣʽʛʽ, ʰʘʨʫʘʰʳʣʳסʳ, ᴇʤʽʨ ʩװʨʫ ʩʘʣʪʳ ʪʫʨʘʣʳ ʩʪʘʪʠʩʪʠʢʘʣʳץ 

ʤᴅʣʽʤʝʪʪʝʨ ʞʠʥʘʪʳʧ ʦʪʳʨסʘʥ. ʉʦʥʜʘʡ ʤʘשʳʟʜʳ ʤᴅʣʽʤʝʪʪʝʨʜʽש ʙʽʨʽ ï ʐʳסʳʩץʘ ʞʦʣ ʘʰʘʪʳʥ 

ʄʘסשʳʩʪʘʫ ʤʝʥ תʩʪʽʨʪʪʽש ʛʝʦʛʨʘʬʠʷʣʳץ, ʪʦʧʦʛʨʘʬʠʷʣʳץ ʩʠʧʘʪʳ ʪʫʨʘʣʳ ʞʘʟʙʘʣʘʨ. ʉʪʘʪʠʩʪ 

ɹʝʣʷʝʚʪʽש ʞʘʟʙʘʣʘʨʳʥʘ ʪװʩʢʝʥ ʄʘסשʳʩʪʘʫ ʰʳשʳʨʘʫ-ײץʜʳץʪʘʨʳʥʳץ שʘʪʘʨʳʥʘ ᴆʣʽ פʦʣʪʳץʪʘʥ 

ʘʩʳʧ, פʦשʳʨʘʪץʘ ʜʝʡʽʥ ʙʘʨʘʪʳʥ ײʣʳ ʞʦʣʜʳש ʙʦʡʳʥʜʘסʳ ʊײʨʣʳײסʣ, ʊᴅשʢʝ, ʊʝʩʽʢʪʘʩ, 

ɹʘʡʣʝʧʝʩ ʰʳשʳʨʘʫʣʘʨʳ ʞʘʪʘʜʳ. ɾʘʟʙʘʜʘ: çʊײʨʣʳײסʣ, ʊᴅשʢʝʜʝʥ ʞʠʳʨʤʘ ʝʢʽ ʰʘץʳʨʳʤʜʘ, ʝʢʽ 

 ץʪʘʩʧʝʥ ᴇʨʽʣʛʝʥ, ʘʩʪʘʫʳ ʙʘʨ, ʩʫʳ ʤᴇʣʜʽʨ, ʙʽʨʘ ץʜʳײץ ʣʘʰʪʘʡ ʙʽʨײץ ʜʽʛʽ ʘʣʪʳשʳ ʙʘʨ, ʪʝʨʝסʜʳײץ

ʘʣסʘʫʣʘʫ, ʥʝʛʽʟʽʥʝʥ ʤʘʣ ʩʫʘʨʳʣʘʜʳ. ɽʢʽʥʰʽ ײץʜʳץʪʳש ʩʫʳ ʽʰʫʛʝ ʞʘʨʘʤʜʳ, ʙʽʨʘץ ʘʟʜʘʧ 

ʣʘʡʣʘʫ... ʊʝʩʽʢʪʝʩ, ɹʘʡʣʝʧʝʩʪʝʥ ʞʠʳʨʤʘ ʙװʪʽʥ ʪᴇʨʪʪʝʥ װʰ ʰʘץʳʨʳʤ, ʩʫʳ ʪײʱʳ, ʙʽʨʘץ ʘʟʜʘʧ 

ʢװʢʽʨʪ ʠʽʩʽ ʩʝʟʽʣʝʜʽ, ʪʝʨʝשʜʽʛʽ ʪʦסʳʟ ײץʣʘʰ. ɹʝʩ ʰʳʤʳʨʘʫ ( ץʘʟʽʨʛʽ ʉʘʣʧʳ, ʩʦʥʜʘ ʙײʣ 

 ,ʳʨʳʤץʘʥ), ʊʝʩʽʢʪʘʩʪʘʥ ʦʥ ʩʝʛʽʟ ʰʘסʘ ʩʦʣ ʞʳʣʜʘʨʜʘʥ ʢʝʡʽʥ ʙʦʣסʠץʘʪʳʥ ᴇʟʛʝʨʪʢʝʥ ʦ שʪʳץʜʳײץ

ʙʝʩʝʫʽʥʽש ʜʝ ʪʝʨʝשʜʽʛʽ ʙʝʩ ʞʘʨʳʤ ײץʣʘʰ, ʩʫʜʳץ שʘʙʘʪʳ ʙʽʨ ײץʣʘʰʪʘʡ, ʙʽʨ ײץʜʳץ ʘʡʳʨʳץʰʘ 

ʰʝʛʝʥʜʝʣʛʝʥè [4], ï ʜʝʧ ʢᴇʨʩʝʪʽʣʛʝʥ. ʆʩʳ ʘʚʪʦʨʜʳ1887 ש ʞʳʣʳ ʙʘʩʳʣסʘʥ ʢʝʣʝʩʽ ʝשʙʝʛʽʥʜʝ 

  .ʘʜʘʤʜʘʨʳ ʝʢʝʥʜʽʛʽ ʜʝ ʘʡʪʳʣʘʜʳ שʰʳ ʨʫʣʘʨʳʥʳץʠʝʣʝʨʽ ɾʝʤʝʥʝʡ ʤʝʥ ɹʘʣʳ שʪʘʨʜʳץʜʳײץ

ʇʦʣʷʢ ʟʝʨʪʪʝʫʰʽʩʽ, ᴅʨʽ ʩʫʨʝʪʰʽ ɹʨʦʥʠʩʣʘʚ ɿʘʣʝʩʩʢʠʡ 1848 ʞʳʣʜʘʨʳ תʩʪʽʨʪ ʜʘʣʘʩʳʥʜʘ 

ʙʦʣʳʧ, ʰʳשʳʨʘʫ ʞʘʡʣʳ ç...ʤײʥʜʘʡ ʞʝʨʜʝ ʰʳשʳʨʘʫʣʘʨ ᴇʪʝ ʩʠʨʝʢ, ʙʽʨ-ʙʽʨʽʥʝ ʜʝʡʽʥ ʦʥʜʘסʘʥ 

ʰʘץʳʨʳʤ ʞʝʨ ʞװʨʫʛʝ ʪʫʨʘ ʢʝʣʝʜʽ. ʆʣʘʨʜʳש ʙʽʨ ʢʝʟʜʝʨʽ ᴅʣʜʝʢʽʤʜʝʨʜʽש ʝʨʝʥ ʝשʙʝʛʽʤʝʥ, 

ʢװʰʽʤʝʥ ץʘʟʳʣסʘʥʳ ʜʘʫʩʳʟ. ...ʆʣʘʨ ʢʝʟ ʢʝʣʛʝʥ ʞʝʨʜʝʥ ץʘʟʳʣסʘʥʳʤʝʥ, ץʘʟʘץʪʘʨ ײץʜʳץʪʘʨʜʳ 
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ʦשʘʡ ʪʘʙʘʜʳ. ײפʜʳץ ʩʫʳʥʳש ʜᴅʤʽ ʞװʨʝʢ ʘʡʥʳʪʘʨʜʘʡ ʙʦʣסʘʥʳʤʝʥ, ʰᴇʣ ʜʘʣʘ ʪʽʨʰʽʣʽʛʽʥʜʝ 

ʦʥʳץ שʳʟʤʝʪʽ ʝʨʝʢʰʝè [5], ï ʜʝʧ ʞʘʟʘʜʳ. ʂʝʡʙʽʨ ʰʳשʳʨʘʫʣʘʨʜʳש ʩʫʳ ʪʘʟʘ, ʩʘʣץʳʥ 

ʙʦʣסʘʥʳʤʝʥ, ʜᴅʤʽ ʪײʟʜʳʣʘʫ, ʘʜʘʤ ʽʰʫʛʝ ץʦʣʘʡʩʳʟʜʘʫ ʙʦʣסʘʥ. 1873 ʞʳʣʳ ᴅʩʢʝʨʠ ʪʦʧʦʛʨʘʬʪʘʨ 

ʄʘסשʳʩʪʘʫʜʘʥ 1133 ʰʳשʳʨʘʫʜʳ ʪʽʨʢʝʫʛʝ ʘʣסʘʥ.  

ɹʝʣʛʽʣʽ ʛʝʦʛʨʘʬ ʆ.ʉ. ɺʷʣʦʚ 1930 ʞʳʣʜʘʨʳ תʩʪʽʨʪ ʛʠʜʨʦʣʦʛʠʷʩʳʥ ʟʝʨʪʪʝʛʝʥʜʝ 63 ʪʘʩ 

ʰʳשʳʨʘʫʜʳ ʝʩʝʧʢʝ ʘʣʳʧ, ʦʣʘʨʜʳ23 ש-ʽʥʽש ʙʘʩʳʥʘʥ ʙʽʨʜʝʥ ʞʝʪʽʛʝ ʜʝʡʽʥ ʪʘʩ ʘʩʪʘʫʣʘʨʜʳ 

ʢʝʟʽʢʪʽʨʛʝʥ. ʊʘʩ ʘʩʪʘʫʣʘʨסʘ 10 ץʘʫסʘ ʩʫ ʢʝʪʝʪʽʥ, 40-50 ʞʳʣץʳʥʳ ʙʽʨ ʫʘץʳʪʪʘ ʩʫʘʨסʘʥ [4]. 

ʄʘסשʳʩʪʘʫ ײץʜʳץʪʘʨʳ ʞᴇʥʽʥʜʝʛʽ ʥʘץʪʳ סʳʣʳʤʠ ʤʘסʣײʤʘʪʪʘʨ ʦʨʳʩʪʳש ʬʨʘʥʮʫʟ ʪʝʢʪʽ 

ʛʝʦʣʦʛʳ ʅ.ʇ. ɹʘʨʙʦʪ-ʜʝ-ʄʘʨʥʠʜʽ1889 ש ʞʳʣʳ ʞʘʨʳץ ʢᴇʨʛʝʥ çʄʘסשʳʩʪʘʫ ʤʝʥ תʩʪʽʨʪ ʘʨץʳʣʳ 

ʊװʨʢʽʩʪʘʥסʘè ʘʪʪʳ ʝשʙʝʛʽʥʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. ʐʳסʘʨʤʘʜʘ ʘʚʪʦʨʜʳ1884 ש ʞʳʣʳ ʌʦʨʪʪʘʥ ʰʳסʳʧ 

 ,ʘʥסʥʜʝʣʽʛʽ ʥʝʛʽʟʽʥʜʝʛʽ ʞʘʟʳʣװʽʟʽʥʝ ʩʘʧʘʨʳ ʢʝʟʽʥʜʝʛʽ ʢשʩʪʽʛʽʤʝʥ ɸʨʘʣ ʪʝװʩʦʣʪ שʳʨʜʳפ

 ʢᴇʙʽʥʝʩʝ ʩʘʨʤʘʪ שʨʘʤʳ ʙʝʨʽʣʛʝʥ, ʩʫʜʳײץ ץʭʠʤʠʷʣʳ שʩʫʣʘʨʳʥʳ ץʜʳײץ ʳʰ ʨʝʪסשײʳʣʳʤʜʘ ʪס

 .ʘʥסʘʩʪʳʥʜʘ ʞʠʥʘʣʘʪʳʥʳ ʘʰʳʣ שʘʙʘʪʳʥʳץ

 ʳʪʪʘʨסʦʣʘʡʣʳ ʙʘץ ʥʜʳ ʤᴅʣʽʤʝʪʪʝʨ 1899 ʞʳʣʳ ʪʝʤʽʨʞʦʣ ʪᴇʩʝʫʛʝײץ ʪʘʨ ʪʫʨʘʣʳץʜʳײפ

ʽʟʜʝʛʝʥ ʪʘʫʢʝʥ ʠʥʞʠʥʝʨʽ ɸ.ʅ.ʈʷʙʠʥʥʽש çʂʘʩʧʠʡ ʤʘשʳ ʜʘʣʘʩʳ ʞᴅʥʝ תʩʪʽʨʪ ʘʨץʳʣʳ ɾʘʡʳץʪʘʥ 

ᴄʤʫʜʘʨʠʷסʘ ʜʝʡʽʥè ʘʪʪʳ ʝשʙʝʛʽʥʜʝ ʢʝʟʜʝʩʝʜʽ. ʆʣ ʞʦʣʜʳ ɽʩʝʪʪʽש ʪʘʫʳʥʘʥ ʘʩʳʨסʳʩʳ ʢʝʣʽʧ, 

ʙʦʣʘʰʘץ ʪʝʤʽʨʞʦʣʰʳʣʘʨסʘ ʘʫʳʟʩʫʜʳ פʦʞʘʥʘʟʘʨʜʳפ שʘʩʘʨʳʥʘʥ, ɯʨʽʤʰʽʢʪʽ ʦʡʜʘʥ, 

 .ʽʟʜʝʛʝʥ [3] (ʨʳʰʪʘʥײʘʟʽʨʛʽ ʊץ) ʪʘʥץʜʳײץʦʩפ

ᴆʪʝ ײץʥʜʳ סʳʣʳʤʠ ʤʘסʣײʤʘʪʪʘʨʜʳ 1926 ʞʳʣסʳ ʉʉʉʈ נʳʣʳʤ ɸʢʘʜʝʤʠʷʩʳʥʳש 

ʵʢʩʧʝʜʠʮʠʷʩʳ ʞʠʥʘʜʳ. ʆʩʳ ʪʦʧʪʳש ʤװʰʝʣʝʨʽ ʄ.ʄ.ʀʱʝʥʢʦ ʤʝʥ ʀ.ʉ.פʘʟʙʝʢʦʚ: çײפʣʙʘʣʘʦʡ, 

 ʘ ʜʘץʘʩʫ ʞᴅʥʝ ʙʘʩשʘʥ, ɾʘץʡʝʙʘʪװʤʙʝ, ʊװʧʘʨ, ʉץʩʝʛʽʟ, ɸʪʘʥʠʷʟ, ʊʝʩʽʢ ʪʘʤ, ʊᴇʣʝʧ, ʐʦץʳʨʳפ

 .ʘʥè ʜʝʧ ʞʘʟʜʳסʘʟץ ʪʘʨʜʳ ʘʜʘʡʣʘʨץʜʳײץ

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ץʘʟʘץ ʞʝʨʽʥʜʝʛʽ ײץʜʳץʪʘʨʜʳ, ץʦʨʳʤʜʘʨʜʳ, ʞʘʣʧʳ ʩʫ ʢᴇʟʜʝʨʽʥ  1946-

50 ʞʳʣʜʘʨʳ ʂʝשʝʩ ʆʜʘסʳʥʳש ʙʝʣʛʽʣʽ ʘʨʭʝʦʣʦʛʳ, ʍʦʨʝʟʤ ʘʨʭʝʦʣʦʛʠʷʩʳʥ ץʳʨʳץ ʞʳʣʜʘʥ 

ʘʩʪʘʤ ʟʝʨʪʪʝʛʝʥ ʉʝʨʛʝʡ ʇʘʚʣʦʚʠʯ ʊʦʣʩʪʦʚ, 1975-80 ʞʳʣʜʘʨʳ ʉʘʤʘʨʭʘʥʜ ʘʨʭʝʦʣʦʛʠʷ 

ʠʥʩʪʠʪʫʪʳʥʳס שʘʣʳʤʜʘʨʳ ʅ.ʖ.ʖʩʫʧʦʚ ʧʝʥ ʖ.ʇ. ʄʘʥʳʣʦʚ ʘʟ-ʤײʟ ʟʝʨʪʪʝʛʝʥ [4].  

ɸʪʘʣʤʳʰ ʦʨʳʥʜʳ ʤᴅʜʝʥʠ-ʪʘʨʠʭʠ ʢʝʰʝʥ ʨʝʪʽʥʜʝ ᴇʪʢʝʥ סʘʩʳʨʜʳ50 ,46 ש ʞʳʣʜʘʨʳ 

ʉ.ʇ.ʊʦʣʩʪʦʚʪʳ1975-78 ,1972 ,ש ʞʳʣʜʘʨʳ ɺ.ʅ.ʗʛʦʜʠʥ, ʖ.ʇ.ʄʘʥʳʣʦʚʪʳ1988 ,1979 ,ש 

ʞʳʣʜʘʨʳ ץʘʟʘץʩʪʘʥʜʳס ץʘʣʳʤʜʘʨ ʊ.ɾʘʥʳʩʙʝʢʦʚ, ʉ.ᴄʞʽסʘʣʠʝʚʪʽש ʞʝʪʝʢʰʽʣʽʢ ʝʪʫʽʥʜʝʛʽ 

ʘʨʭʝʦʣʦʛʠʷʣʳץ ʵʢʩʧʝʜʠʮʠʷʣʘʨ ʟʝʨʪʪʝʧ, ʢʝʨʫʝʥ ʩʘʨʘʡʜʳש ʥʝʛʽʟʛʽ סʠʤʘʨʘʪʪʘʨʳ ʤʝʥ 

ʘʡʥʘʣʘʩʳʥʜʘסʳ ײץʜʳץʪʘʨ, ʘʫʳʟ ʩʫ ʩʘץʪʘʡʪʳʥ ʩʘʨʪʦʙʪʘʨ ʦʨʳʥʜʘʨʳ, ʙʝʡʽʪʪʝʨʜʽ ʙʝʣʛʽʣʝʛʝʥ. 

ʄʘסשʳʩʪʘʫ ʰʳשʳʨʘʫ-ײץʜʳץʪʘʨʳ ʪʫʨʘʣʳ ʝש ʘʣסʘʰ ᴇʟ ʟʝʨʪʪʝʫ ʝשʙʝʛʽʥʝ ʝʥʛʽʟʛʝʥ, 

 ʝʨʝʢʰʝʣʽʛʽʥ ʟʝʨʪʪʝʛʝʥ ɸʣʘʰ ʢᴇʩʝʤʽ  ᴄʣʠʭʘʥ ɹᴇʢʝʡʭʘʥʦʚ ʙʦʣʘʪʳʥ. ᴄʣʠʭʘʥ שʪʳץʜʳײץ

ɹᴇʢʝʡʭʘʥʦʚ 1926 ʞʳʣʳ ʂʉʈʆ נʳʣʳʤ ɸʢʘʜʝʤʠʷʩʳʥʳש ʪʘʧʩʳʨʤʘʩʳʤʝʥ ɸʜʘʡ ʫʝʟʽʥ ʟʝʨʪʪʝʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ ʵʢʩʧʝʜʠʮʠʷ ײץʨʘʤʳʥʜʘ ʙʦʣסʘʥ ʢʝʟʽʥʜʝ ʰʳשʳʨʘʫ ײץʜʳץʪʘʨסʘ ʝʨʝʢʰʝ ʥʘʟʘʨ 

ʘʫʜʘʨסʘʥ. ᴄ.ɹᴇʢʝʡʭʘʥʦʚ çʂʘʟʘʭʠ ɸʜʘʝʚʩʢʦʛʦ ʫʝʟʜʘè ʘʪʪʳ ʝשʙʝʛʽʥʜʝ ʰʳשʳʨʘʫ ײץʜʳץʪʘʨ 

ʞʘʡʳʥʜʘ ʙʳʣʘʡ ʜʝʛʝʥ: çʐʳשʳʨʘʫ. ʆʩʳʣʘʡ ʘʪʘʣסʘʥ ʪʝʨʝשʜʽʛʽ 30-40 ʩʘʞʳʥ ʙʦʣʘʪʳʥ, ʪʘʩʧʝʥ 

ʰʝʛʝʥʜʝʣʛʝʥ ײץʜʳץʪʘʨ, ʤʘʣʜʘʥ ץʦʨסʘʫ ʤʘץʩʘʪʳʥʜʘ ʘʫʟʳ ʪʘʩʧʝʥ, ײץʤʤʝʥ ʢᴇʤʢʝʨʽʣʛʝʥè [6, 45]. 

ʆʩʳ ʪײʩʪʘ ᴄ.ɹᴇʢʝʡʭʘʥʦʚʪʳש ʰʳשʳʨʘʫ ײץʜʳץʪʘʨʜʳש ʪʝʨʝשʜʽʛʽʥʝ ץʘʪʳʩʪʳ ʩʘʞʳʥ ᴇʣʰʝʤʽ 

ʢᴇשʽʣ ʘʫʜʘʨʪʘʜʳ. 1 ʩʘʞʳʥ 3 ʘʨʰʳʥסʘ, ʘʣ 1 ʘʨʰʳʥ 0,71 ʤ-ʛʝ ʪʝש, ʩʦʥʜʘ 1 ʩʘʞʳʥ ʰʘʤʘʤʝʥ 2 ʤ. 

13 ʩʤ, ʙʦʣʩʘ, 30 ʩʘʞʳʥ ʪʝʨʝשʜʽʢʪʝʛʽ ʰʳשʳʨʘʫ 63,9 ʤʝʪʨ, 40 ʩʘʞʳʥ ʪʝʨʝשʜʽʢʪʝʛʽ 85,2 ʤʝʪʨ 

ʙʦʣʘʜʳ. ʄᴅʪʽʥ ʦʨʳʩ ʪʽʣʽʥʜʝ ʞʘʟʳʣסʘʩʳʥ ʩʘʞʳʥ ʜʝʧ ʙʝʨʛʝʥ, ʝʨʪʝʜʝ ײץʜʳץ ʪʝʨʝשʜʽʛʝʥ ײץʣʘʰ 

ʥʝʤʝʩʝ ץʘʜʘʤʤʝʥ ʰʘʤʘʤʝʥ ʝʩʝʧʪʝʛʝʥ, ʩʦʥʜʳץʪʘʥ 30-40 ײץʣʘʰ ʥʝʤʝʩʝ ʘʜʳʤ ʜʝʛʝʥʜʽ ʘʡʪʩʘ 

ʢʝʨʝʢ. ᴆʡʪʢʝʥʽ ʙײʣ ᴇשʽʨʜʝ, 1,5 ï 2 ʤʝʪʨ ʞʝʨ ץʘʙʘʪʳʥʘʥ ʩʦץ שʘʣʳשʜʳסʳ 30-40 ʤʝʪʨ, ʢʝʡʜʝ ʦʜʘʥ 

ʜʘ ץʘʣʳש, ʙʽʨʘץ ʞײʤʩʘץ ʪʘʩ ץʘʙʘʪʳ ʪװʟʽʣʛʝʥ, ʩʦʥʜʳץʪʘʥ ʞʝʨ ʘʩʪʳʥʜʘסʳ ʩʫסʘ ʞʝʪʫ װʰʽʥ 

ʢᴇʟʜʝʛʝʥ ʞʝʨʜʽש ʪʘʩ ץʘʙʘʪʳʥ שװʛʫ ץʘʞʝʪ ʝʜʽ. ʆʣ װʰʽʥ װʩʪʽשʛʽ ʞʝʨ ץʘʙʘʪʳʥ ʢʝש ʝʪʽʧ ץʘʟʳʧ 

ʘʣʳʧ, ʜᴅʣ ʦʨʪʘʩʳʥʘʥ ʜʠʘʤʝʪʨʽ 1,5 ʤʝʪʨʜʝʡ ʝʪʽʧ ʪʘʩʪʳ ʜᴇשʛʝʣʝʪʝ ʩװʡʤʝʥʤʝʥ (ʙʘʩʳ װʰʢʽʨ 

ʪʝʤʽʨ ײץʨʘʣ, ʦʥʳ ʙʘʣʳץʰʳʣʘʨ ʤײʟ ʦʶסʘ ץʦʣʜʘʥסʘʥ) ʪʝʩʢʽʣʝʧ, 30-40 ʩʤ ץʘʙʘʪʳʥ ץʦʧʘʨʳʧ 

ʘʣʘʜʳ, ʦʥʳ çʪʘʩʪʳ ʙʘʫʳʟʜʘʫè ʜʝʡʜʽ. ɹײʜʘʥ ᴅʨʽ ʙʘʫʳʟʜʘʣסʘʥ ץʘʙʘʪʪʳ ʰʝʪʽʥʝʥ ʩʳʥʜʳʨʳʧ 

ʦʪʳʨʘʜʳ. ʐʳשʳʨʘʫ ʪʝʨʝשʜʝʛʝʥ ʩʘʡʳʥ, ʦʥʳש ʪװʙʽʥʜʝʛʽ ʙʘʣʰʳץ ʧʝʥ ʪʘʩ ʩʳʥʳץʪʘʨʳʥ ʰʳסʘʨʫ, 

ʩʘʣʤʘסʳ ʘʫʳʨ ʙʦʣסʘʩʳʥ ץʠʳʥʜʘʡ ʙʝʨʝʜʽ. ʉʦʥʜʳץʪʘʥ ʙʘʣʰʳץʪʳ ʪʘʩʪʳ ʰʳסʘʨʫ װʰʽʥ ʢᴇʥ 
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ʪʝʨʽʜʝʥ ʪʽʛʽʣʛʝʥ ʘʫʳʨ ʜʦʣʳץʪʳ ʥʝʤʝʩʝ ʢᴇʥʰʝʣʝʢʪʽ ײʟʳʥ ʘʨץʘʥסʘ ʙʘʡʣʘʧ, ʪװʡʝʥʽש ʢᴇʤʝʛʽʤʝʥ 

ʪʘʨʪʳʧ ʰʳסʘʨסʘʥ [4]. 

 ʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳשʞʘ שʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽץ ʜʘ ʩʫʤʝʥשʘʟʽʨʛʽ ʪʘץ ,ʘʥʜʘץʦʨʳʪʘ ʘʡʪפ

 ʤʘʣ, ʝʛʽʥ שʳʥʳץʭʘʣ ץʘʟʘץ ʳʨʘʫʣʘʨשʪʘʨ ʤʝʥ ʰʳץʜʳײץ ,ʘʨʘʤʘʩʪʘʥץ ʘʥʳʥʘסʦʣʜʘʥʳʣʘ ʙʘʩʪʘץ

ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫʜʘ ᴅʣʽ ʜʝ ᴇʟ ʤᴅʥʽʥ ʞʦסʘʣʪʘ ץʦʡסʘʥ ʞʦץ. ɸʣ ʝʣ-ʞʝʨ ʪʘʨʠʭʳʥ ʟʝʨʪʪʝʫʜʝ 

-ʰʳ. ʊʘʨʠʭʠ, ʪʘʨʠʭʠץʤᴅʥʽ ʘʡʨʘ שʘʨʘʩʪʳʨʫʜʳץ ʳʣʳʤʠ ʢʦʥʪʝʢʩʪʝס ʨʣʽװʘʪʘʫʣʘʨʳʥ ʪ ץʜʳײץ

ʛʝʦʛʨʘʬʠʷʣʳץ ʞᴅʥʝ ʵʪʥʦʛʨʘʬʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʝ ʪʦʧʦʥʠʤʠʢʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨ ʝʞʝʣʛʽ ʢᴇʰ 

ʞʦʣʳʥ ʘʥʳץʪʘʫסʘ, ʞʝʨʜʽ ʠʝʤʜʝʥʫ ʤʝʥ ʠʛʝʨʫ װʜʝʨʽʩʽ ʪʫʨʘʣʳ ʟʝʨʜʝʣʝʫʛʝ, ʦʩʳ ʞʝʨʜʽ 

 ʳʥסʝʨʝʢʰʝʣʽʢʪʝʨʽʥ, ʰʘʨʫʘʰʳʣʳ ץʪʽʣʽ ʤʝʥ ʵʪʥʦʛʨʘʬʠʷʣʳ שʘʥ ʨʫ-ʪʘʡʧʘʣʘʨʜʳסʦʥʳʩʪʘʥץ

ʟʝʨʪʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳש ʽʰʽʥʜʝ ʝʨʪʝʜʝʥ ʩʘץʪʘʣʳʧ ʞʝʪʢʝʥ ʛʠʜʨʦʥʠʤʜʝʨ (ʰᴇʣ ʜʘʣʘ 

 ,ʜʘʡʳʥסʡʽʩ ʞʘװʘʪʳʥʘʩ, ʘʫʳʩ-ʪץ-ʘʨʳʤץ ʦʥ, ᴇʟʘʨʘץ-ʢᴇʰʽ שʪʘʨʜʳץʘʪʘʫʣʘʨʳ) ʭʘʣʳ ץʜʳײץ ʰʽʥװ

ʤᴅʜʝʥʠ-ʪʽʣʜʽʢ ʙʘʡʣʘʥʳʩʳʥ ʘʥʳץʪʘʫסʘ ʜʝʨʝʢ ʙʝʨʝʜʽ. 
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Abstract. Wells, like other historical objects, have been deeply studied, as they are an 

integral part of people's lives at all times. The first studies of wells are closely related to the arrival 

of travelers, researchers and military officials in the Kazakh steppes in the late XIX and early XX 

century. The fact that wells are the main source of water in the desert, and the need for researchers, 

was the main reason for studying them. 

Visitors to the Kazakh steppes, researchers and military officials, when they compiled a 

toponymic map, together with the names of the settlements, wrote the names of the wells and 

reservoirs, showing their distance from the city center. These works are rich in historical geography, 

historical toponymy. Among them are the works of B. Zalessky, A. P. Zalessky, Mag-Gahan, V. 

Pelts, IP. Shvetsova O.S. Vyalov and other authors. 

Keywords: well, abyss, water source, Mangystau, Ustyurt, Russian travelers 
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ʊᴄʋɽʃʉɯɿɼɯʂ ɾᴄʅɽ ʄɽʄʃɽʂɽʊʊɯʂ ʊɯʃ 

 

ʅײʨʜᴅʫʣʝʪʦʚʘ ɹ.ʀ., ɼᴅʜʝʥ ɸ. 

ʐ.ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʘʩʧʠʡ ʤʝʤʣʝʢʝʪʪʽʢ ʪʝʭʥʦʣʛʠʷʣʘʨ ʞᴅʥʝ ʠʥʞʠʥʠʨʠʥʛ 

ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸץʪʘʫ פ  ,ץʘʟʘץʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ʂʝʟ ʢʝʣʛʝʥ ײʣʪʪʳש ʪᴅʫʝʣʩʽʟʜʽʛʽ ʦʥʳש ʪʽʣʽʥʽש ʤʝʤʣʝʢʝʪʪʽʢ ʜᴅʨʝʞʝ ʘʣʫʳʤʝʥ 

ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʊᴅʫʝʣʩʽʟʜʽʢ ʘʣסʘʥ ʞʳʣʜʘʨʜʘʥ ʙʘʩʪʘʧ, ץʘʟʘץ 

ʪʽʣʽʥʽש ʤʝʤʣʝʢʝʪʪʽʢ ʩʪʘʪʫʩʳʥ ʘʡץʳʥʜʘʡʪʳʥ ץʘʥʰʘʤʘ ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨ ץʘʙʳʣʜʘʥʜʳ: 

 ,ʳèשʊʽʣ ʪʫʨʘʣʳ ʟʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפʙʘʙʳ, ç-93 שʳʥʳשʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɿʘץʘʟʘפ

çפʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʊʽʣ ʩʘʷʩʘʪʳ ʊײʞʳʨʳʤʜʘʤʘʩʳè, çפʈ ʇʨʝʟʠʜʝʥʪʽʥʽפ שʘʟʘץʩʪʘʥ 

ʭʘʣץʳʥʘ פʘʟʘץʩʪʘʥ -2030è ɾʦʣʜʘʫʳ, çʊʽʣʜʝʨʜʽ ץʦʣʜʘʥʫ ʤʝʥ ʜʘʤʳʪʫʜʳ2000-2010 ש ʞʳʣʜʘʨסʘ 

ʘʨʥʘʣסʘʥ ɹʘסʜʘʨʣʘʤʘʩʳè, çʊʽʣʜʝʨʜʽ ץʦʣʜʘʥʫ ʤʝʥ ʜʘʤʳʪʫʜʳ2010-2020 ש ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ 

ɹʘסʜʘʨʣʘʤʘʩʳè, פʘʟʘץʩʪʘʥ תʢʽʤʝʪʽʥʽש çʄʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨʜʘ ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣʜʽ ץʦʣʜʘʥʫ 

ʘʷʩʳʥ ʢʝשʝʡʪʫ ʪʫʨʘʣʳè פʘʫʣʳʩʳ ʪ.ʙ. ʆʩʳʥʳש ʙᴅʨʽ ʝʣ ʪᴅʫʝʣʩʽʟʽʜʽʛʽ װʰʽʥ ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣ 

ʤᴅʨʪʝʙʝʩʽʥ ʙʝʢʽʪʽʧ ʘʣʫʜʳש ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʪײʨסʘʥ ʤʘשʳʟʜʳ ʜʘ ʢʝʣʝʣʽ ʤʽʥʜʝʪ ʝʢʝʥʽʥ ʪװʩʽʥʫʜʝʥ 

ʪʫסʘʥ ᴅʨʝʢʝʪʪʝʨ ʝʢʝʥʽ ʪװʩʽʥʽʢʪʽ.  

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʊᴅʫʝʣʩʽʟʜʽʢ, ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣ, ʪʽʣ ʤᴅʜʝʥʠʝʪʽ, ʦʨʬʦʛʨʘʬʠʷ, 

ʪʝʨʤʠʥʦʣʦʛʠʷ, ʪʽʣ ʟʘשʳ. 

 

ʂʝʟ-ʢʝʣʛʝʥ ײʣʪʪʳש ʪᴅʫʝʣʩʽʟʜʽʛʽ ï ʦʥʳש ʪʽʣʽʥʽש ʤʝʨʝʡʽ װʩʪʝʤ ʙʦʣסʘʥ ʞʝʨʜʝ סʘʥʘ ʙʘʷʥʜʳ 

ʙʦʣʘ ʪװʩʝʪʽʥʽ ʙʝʣʛʽʣʽ. ʆʩʳ ʦʨʘʡʜʘ ץʘʟʘץ ʝʣʽʥʽש ʨʫʭʘʥʠ ʪᴅʫʝʣʩʽʟʜʽʛʽʥʽש ʢʝʧʽʣʽ ץʘʟʘץ ʪʽʣʽʥʽ27 ש 

ʞʳʣʜʘ ץʦʣ ʞʝʪʢʽʟʛʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʪʫʨʘʣʳ ʜʘ ʘʡʪʘ ʢʝʪʫ ʢʝʨʝʢ ʜʝʧ ʝʩʝʧʪʝʡʤʽʥ.   

ʊᴅʫʝʣʩʽʟʜʽʛʽʤʽʟ ʨʝʩʤʠ ײץʞʘʪʪʘʣסʘʥ 1991 ʞʳʣʜʘʥ ʙʘʩʪʘʧ, ץʘʟʘץ ʪʽʣʽʥʽש ʤʝʤʣʝʢʝʪʪʽʢ 

ʤᴅʨʪʝʙʝʩʽʥ ʘʡסʘץʪʘʧ, ʙʝʢʽʪʝ ʪװʩʝʪʽʥ ץʘʥʰʘʤʘ ʟʘשʜʘʨ ʤʝʥ ʞʘʨʣʳץʪʘʨ, ʪײʞʳʨʳʤʜʘʤʘʣʘʨ, 

ʙʘסʜʘʨʣʘʤʘʣʘʨ ץʘʙʳʣʜʘʥסʘʥ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɿʘשʳʥʳ93 ש-ʙʘʙʳ, çפʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʊʽʣ ʪʫʨʘʣʳ ʟʘשʳè, çפʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʊʽʣ ʩʘʷʩʘʪʳ 

ʊײʞʳʨʳʤʜʘʤʘʩʳè, çפʈ ʇʨʝʟʠʜʝʥʪʽʥʽפ שʘʟʘץʩʪʘʥ ʭʘʣץʳʥʳ פʘʟʘץʩʪʘʥ -2030è ɾʦʣʜʘʫʳ, 

çʊʽʣʜʝʨʜʽ ץʦʣʜʘʥʫ ʤʝʥ ʜʘʤʳʪʫʜʳ2000-2010 ש ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ɹʘסʜʘʨʣʘʤʘʩʳè,    çʊʽʣʜʝʨʜʽ 

 שʢʽʤʝʪʽʥʽת ʩʪʘʥץʘʟʘפ ,ʜʘʨʣʘʤʘʩʳèסʘʥ ɹʘסʘ ʘʨʥʘʣסʞʳʣʜʘʨ 2010-2020 שʦʣʜʘʥʫ ʤʝʥ ʜʘʤʳʪʫʜʳץ

çʄʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨʜʘ ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣʜʽ ץʦʣʜʘʥʫ ʘʷʩʳʥ ʢʝשʝʡʪʫ ʪʫʨʘʣʳè פʘʫʣʳʩʳ ʪ.ʙ. 

ʆʩʳʥʳש ʙᴅʨʽ ʝʣ ʪᴅʫʝʣʩʽʟʽʜʽʛʽ װʰʽʥ ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣ ʤᴅʨʪʝʙʝʩʽʥ ʙʝʢʽʪʽʧ ʘʣʫʜʳש ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ 

ʪײʨסʘʥ ʤʘשʳʟʜʳ ʜʘ ʢʝʣʝʣʽ ʤʽʥʜʝʪ ʝʢʝʥʽʥ ʪװʩʽʥʫʜʝʥ ʪʫסʘʥ ᴅʨʝʢʝʪʪʝʨ ʝʢʝʥʽ ʪװʩʽʥʽʢʪʽ.  

ᴄ.ʂʝʢʽʣʙʘʝʚ: çפʘʟʘץ ʪʽʣʽ ï ʣʠʥʛʚʦʘʨʭʝʦʣʦʛʠʷʣʳץ ʥʝʤʝʩʝ ʣʠʥʛʚʦʵʪʥʦʛʨʘʬʠʷʣʳץ 

 ʣʪ ʪʽʣʜʝʨʽ ʙʘʩʪʘʥ ʢʝʰʢʝʥ ʜʘʤʫײ ʙʳʣʳʩ. ʆʣ ᴇʟʛʝײץ ʣʢʝʥ ʩʘʷʩʠ-ᴅʣʝʫʤʝʪʪʽʢװ ʙʳʣʳʩ ʝʤʝʩ. ʆʣ ïײץ

ʧʨʦʮʝʩʪʝʨʽʥʽש ʙᴅʨʽʥ ʙʘʩʪʘʥ ʢʝʰʪʽ. ʊʝʢ XX סʘʩʳʨʜʳש ᴇʟʽʥʜʝ װʰ ʨʝʪ ʞʘʟʫ ʨʝʬʦʨʤʘʩʳʥʘ 

 ʡʝʛʝ ʠʝ ʙʦʣʜʳ... ʂᴇʧװʞ ץʙʝʡʥʝʣʤʝʣʽ-ʜʳʙʳʩʪʘʤʘʣʳ ,ץʰʳʨʘʜʳ. ɾʘʟʙʘʣʳ-ʧʦʣʠʛʨʘʬʠʷʣʳײ

ʞʘʥʨʣʳ ʢᴇʨʢʝʤ ᴅʜʝʙʠʝʪ ʧʝʥ ᴇʥʝʨ, ʢᴇʧ ʩʘʣʘʣʳ סʳʣʳʤ ʤʝʥ ʪʝʭʥʠʢʘ, ʢᴇʧ ʙʘסʜʘʨʣʳ ʘץʧʘʨʘʪ, ʢᴇʧ 

ʩʘʪʳʣʳ ʙʽʣʽʤ ʙʝʨʫ, ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫ ʤʝʥ ץʦסʘʤʜʳץ ʳץʧʘʣ, ʩʘʷʩʠ ʜװʥʠʝʪʘʥʳʤʜʳץ 
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ʢᴇʟץʘʨʘʩ ץʘʣʳʧʪʘʩʪʳʨʫ ײץʨʘʣʳʥʘ ʘʡʥʘʣʜʳ... ʆʥʳ ץʘʡʪʘʜʘʥ װʡʽʰʽʣʽʢ, ʪײʨʤʳʩʪʳץ ץʘʪʳʥʘʩʪʘʨ 

ʘʫץʳʤʳʤʝʥ ʝʰ ʰʝʢʪʝʫ ʤװʤʢʽʥ ʝʤʝʩè[1.179] ʜʝʧ ʞʘʟסʘʥ ʙʦʣʘʪʳʥ. 

27 ʞʳʣ ʙʦʡʳ ʪᴅʫʝʣʩʽʟ ʝʣʽʤʽʟʜʽש ʵʢʦʥʦʤʠʢʘʩʳʥ, ʤᴅʜʝʥʠʝʪʽʥ ʘʣʜʳסשʳ ץʘʪʘʨסʘ ʰʳסʘʨʫ 

 ʪʳץʰʽʥ ʜʝ ʩʦʥʰʘʣʳװ ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣʽʤʽʟʜʽ ʤᴅʨʪʝʙʝʣʽ ʝʪʫ ,ץʰ ʩʘʣʩʘװʪʳ ʢץʘʥʰʘʣʳץ ʰʽʥװ

ʢװʨʝʩʽʧ, ץʘʞʳʨ-ץʘʡʨʘʪʳʤʳʟʜʳ ʘʷʤʘסʘʥʳʤʳʟ ʙʝʣʛʽʣʽ. פʘʣʘʡ ʙʦʣסʘʥʜʘ ʜʘ ץʘʟʘץ ʪʽʣʽ ʙײʜʘʥ 20-

30 ʞʳʣ ʙײʨʳʥסʳ ʢװʡʽʥʝʥ ʤװʣʜʝ ʘʣʰʘץʪʘʧ, ץʘʨʘ װʟʽʧ ʢʝʪʧʝʛʝʥʽʤʝʥ, ʙʽʨʘʟ ʞʝʨʛʝ ʰʘʨʳץʪʘʧ 

ʞʝʪʢʝʥʽʥ ʤʦʡʳʥʜʘʫʳʤʳʟ ʢʝʨʝʢ.     

ʆʩʳ ʤᴅʩʝʣʝʛʝ ץʘʪʳʩʪʳ ʪᴇʤʝʥʜʝʛʽ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʢʝʣʪʽʨʝ ʢʝʪʝʡʽʢ: 

ʪᴅʫʝʣʩʽʟʜʽʢ ʞʳʣʜʘʨʳ ʤʳסשʘ ʞʫʳץ ץʘʟʘץ ʤʝʢʪʝʙʽ ʘʰʳʣסʘʥ; ץʘʟʽʨʛʽ ʪʘשʜʘ ʤʝʤʣʝʢʝʪʪʽʢ 

ʦʨʛʘʥʜʘʨʜʘ ץʘʟʘץ ʪʽʣʽʥʜʝʛʽ ײץʞʘʪʪʘʨʜʳװ שʣʝʩ ʩʘʣʤʘסʳ 67 %-ʜʳ ײץʨʘʡʜʳ; ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣʜʽ 

ʦץʳʧ-װʡʨʝʪʫʛʝ ʘʨʥʘʣסʘʥ ʢᴇʧ ʜʝשʛʝʡʣʽ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʢʝʰʝʥʜʝʨ, ʪʘʨʘʣʳʤʳ 260 ʤʳש ʜʘʥʘ ʝʢʽ 

ʞᴅʥʝ װʰ ʪʽʣʜʽ  8 ʩʘʣʘʣʳץ ʩᴇʟʜʽʢ ʰʳסʘʨʳʣסʘʥ; ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣʜʽ ʤʝשʛʝʨʫ ʧʨʦʮʝʩʽʥʝ ʞʘשʘ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʤʘץʩʘʪʳʥʜʘ ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣ ײץʨʳʣʳʧ, ʦʣʘʨ ʪײʨʘץʪʳ 

ʪװʨʜʝ ʞʘשʘʨʪʳʣʳʧ ʦʪʳʨʘʜʳ (20-ʜʘʥ ʘʩʪʘʤ ʩʝʨʚʠʩ ʪװʨʽ, ᴅʣʝʤʥʽ50 ש ʝʣʽʥʝʥ ʙʝʣʩʝʥʜʽ 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʘʫʜʠʪʦʨʠʷʩʳ ʙʘʨ); ʤʝʤʣʝʢʝʪʪʽʢ ɹɸפ-ʜʘ ץʘʟʘץ ʪʽʣʽʥʜʝʛʽ ʭʘʙʘʨʣʘʨʜʳש ʢᴇʣʝʤʽ 

70%-ʜʘʥ ʘʩʪʘʤ, 2 750 ɹɸפ ʙʘʩʳʣʳʤʜʘʨʳʥʳ68 ש %-ʳ  ʪʦʣʳץ ʥʝʤʝʩʝ ʞʘʨʪʳʣʘʡ ץʘʟʘץ ʪʽʣʽʥʜʝ 

ʰʳסʘʜʳ; ʝʣʽʤʽʟʜʝʛʽ 7576 ʤʝʢʪʝʧʪʽ3811 ש-ʽ, ʷסʥʠ 50 ʧʘʡʳʟʳ ץʘʟʘץ ʤʝʢʪʝʧʪʝʨʽ; ʄʳʩʘʣʳ, ɸץʪʘʫ 

 ʘʥʘס ʤʝʢʪʝʙʽ ץʘʟʘץ ʢʽʤʝʪʽ ʢʝʟʽʥʜʝ 1װ ʝʩשʤʝʢʪʝʙʽ (ʢʝ ץʘʟʘץ ʩʽ-12 שʘʣʘʩʳʥʜʘ 25 ʤʝʢʪʝʧʪʽץ

ʙʦʣסʘʥ), ץʘʣʘʜʘסʳ 24 ʙʘʣʘʙʘץʰʘʥʳ6 ש-ʳ ï ץʘʟʘ17 ,ץ-ʩʽ ï ʘʨʘʣʘʩ; ʦʙʣʳʩʪʳש ʤʝʤʣʝʢʝʪʪʽʢ  

ʦʨʛʘʥʜʘʨʳʥʳש ʰʳסʳʩ ײץʞʘʪʪʘʨʳʥʜʘסʳ  ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣ װʣʝʩʽ 97,5%; ʨʝʩʧʫʙʣʠʢʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰ ï 67 % ײץʨʘʜʳ. 

çפʘʥʜʘʡ ʜʘ ʪʽʣ ʙʦʣʤʘʩʳʥ, ʦʥʳש ʜʘʤʫ ʜʝשʛʝʡʽʥ ץʘʥʰʘ ʘʜʘʤʥʳש ʦʣ ʪʽʣʜʝ ʩᴇʡʣʝʡʪʽʥʜʽʛʽ 

ʙʝʣʛʽʣʝʤʝʡʜʽ. ʆʣ ʪʽʣʜʽש ᴇʤʽʨʜʽץ שʘʥʰʘ ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʘ ʘʣʘʪʳʥʜʳץ ץʘʙʽʣʝʪʽ ʘʥʳץʪʘʡʜʳè 

[1.179]. çפʘʟʘץ ʪʽʣʽʥʽש ʞʘסʜʘʡʳ ץʠʳʥè ʜʝʛʝʥ ʧʽʢʽʨʣʝʨ, ʥʝʛʽʟʽʥʝʥ ʪʽʣʜʽ ץʦʣʜʘʥʘʪʳʥʜʘʨʜʳש 

ʩʘʥʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʘʡʪʳʣסʘʥ ʧʽʢʽʨʣʝʨ ʙʦʣʩʘ ʢʝʨʝʢ. ɹʝʣʛʽʣʽ ʙʽʨ ʦʨʪʘʣʘʨʜʘ ץʘʟʘץ ʪʽʣʽ ᴅʣʽ ʜʝ 

ʪʦʣʳץ ץʦʣʜʘʥʳʩ ʪʽʣʽʥʝ ʘʡʥʘʣʘ ʘʣʤʘʡ ʞʘʪʫʳ ʤװʤʢʽʥ, ʙʽʨʘץ ʙײʣ ץʘʟʘץ ʪʽʣʽʥʽש ʤװʰʢʽʣʜʽʛʽʥʝʥ 

ʝʤʝʩ.  

ʄʝʤʣʝʢʝʪʪʽʢ ʪʽʣʜʽ ץʦסʘʤסʘ ʝʥʛʽʟʫ, ʦʥʳש ʩʪʘʪʫʩʳʥ ʨᴅʩʽʤʜʝʫ, ʟʘש ʰʳסʘʨʳʧ, ʦʥʳש 

ʦʨʳʥʜʘʣʳʩʳʥ ʪʘʣʘʧ ʝʪʫ (ץײץʳץʪʳץ, ʩʘʷʩʠ ʤᴅʨʪʝʙʝʩʽʥ ʟʘשʜʘʩʪʳʨʫ)ï ײץʟʳʨʣʳ ʦʨʳʥʜʘʨʜʳש 

 ץʩʪʘʪʠʩʪʠʢʘʣʳ שʦʣʜʘʥʳʩʳʥʳץ ʘʣʳʤʜʘʨ ʤʝʥ ᴅʜʽʩʢʝʨʣʝʨ ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣס ʣʝʩʽʥʜʝ, ʘʣװ

ʜʝשʛʝʡʽʥ ʝʤʝʩ,  ʦʥʳש ʪʘʨʠʭʠ-ᴅʣʝʫʤʝʪʪʽʢ, ʤᴅʜʝʥʠ-ʪʘʥʳʤʜʳץ ʤʘʟʤײʥʳʥ ʪʝʨʝשʜʝʪʫʛʝ, ʙʽʨ 

ʞװʡʝʛʝ ʢʝʣʪʽʨʫʛʝ ʢװʰ ʩʘʣʫʳʤʳʟ ʢʝʨʝʢ ʜʝʧ ʦʡʣʘʡʤʳʥ.    

ʄʝʤʣʝʢʝʪʪʽʢ ʪʽʣʜʽ ʞʦʣסʘ ץʦʶʜʳש  ʙʘʩʪʳ ʪʝʪʽʢʪʝʨʽ: ʘʫʳʟʰʘ ʩᴇʡʣʝʫ ʤᴅʜʝʥʠʝʪʽ, ʞʘʟʙʘʰʘ 

ʪʽʣ ʤᴅʜʝʥʠʝʪʽ, ʪʝʨʤʠʥʦʣʦʛʠʷ, ʽʩ ץʘסʘʟʜʘʨʳʥ ʞװʨʛʽʟʫ. ʆʩʳ ʦʨʘʡʜʘ ʞʝʪʢʝʥ ʞʝʪʽʩʪʽʢʪʝʨʽʤʽʟ 

 ʘ ʩʘʣʘסʘʪʳʩʪʳ ᴇʟ ʦʡʳʤʳʟʜʳ ʦʨʪʘץ ʘʡʩʳ ʜʝʛʝʥ ʤᴅʩʝʣʝʛʝץ ʘʥʜʘʡ, ʞʝʪʫʛʝ ʪʠʽʩʪʽ ʤʝʞʝʤʽʟץ

ʢʝʪʩʝʢ.  

ɸʢʘʜʝʤʠʢ ʈ.ʉʳʟʜʳץʪʳש: çפʘʟʘץ ʪʽʣʽ װʰʽʥ ʢװʨʝʩ ʝʢʽ ʤʘʡʜʘʥʜʘ ʞװʨʛʽʟʽʣʫʽ ʢʝʨʝʢ. ɹʽʨʽ ï 

 .ʳשʙʽʨ ʘʣʘ שʨʝʩʪʽװʣ ï ʢײʨʝʩ... ɹװʰʽʥ ʢװ ʳʟʤʝʪ ʝʪʫʽץ ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣ ʜᴅʨʝʞʝʩʽʥʜʝ שʪʽʣʽʥʽ ץʘʟʘץ

ɽʢʽʥʰʽ ʘʣʘשʜʘ ʦʩʳʣʘʡʰʘ ץʳʟʤʝʪ ᴇʨʽʩʽ ʢʝשʝʡʝʪʽʥ ץʘʟʘץ ʪʽʣʽʥʽש ʩᴇʟʜʽʛʽ ʙʘʡ, ᴅʨ ʘʣʫʘʥ ᴇʣʰʝʤʽ 

ʦʨʥʳץץʘʥ, ײʣʪʪʳץ ʪʘʙʠסʘʪʳ ʩʘץʪʘʣסʘʥ, ʩʳʥʜʘʨʣʳ ʪʽʣ ʙʦʣʳʧ ʞײʤʩʘʣʫʳ װʰʽʥ ʢװʨʝʩ ʞװʨʤʝʢ. 

ɹʽʨ ʩᴇʟʙʝʥ ʘʡʪʩʘץ, ʘʥʘ ʪʽʣʽʤʽʟʜʽש ʤᴅʜʝʥʠʝʪʽ װʰʽʥ ʢװʨʝʩʫʽʤʽʟ ʢʝʨʝʢè [2.462]ï ʜʝʛʝʥ ʧʽʢʽʨʽ ʙײʜʘʥ 

17 ʞʳʣ ʙײʨʳʥ ʘʡʪʳʣʩʘ ʜʘ, ᴇʟʽʥʽש ᴇʟʝʢʪʽʣʽʛʽʥ ʞʦʡʤʘסʘʥʳ ʘʥʳץ.  

ʉʦסשʳ 20 ʞʳʣ ʙʦʡʳ ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣʜʽש ʤᴅʨʪʝʙʝʩʽʥ ʢᴇʪʝʨʫʜʽש ʞʦסʘʨʳʜʘ ʢʝʣʪʽʨʽʣʛʝʥ 

ʪʝʪʽʢʪʝʨʽʥʝ ץʘʪʳʩʪʳ ʤʳʥʘ ʤᴅʩʝʣʝʣʝʨ ʝʨʝʢʰʝ ʪʘʣץʳסʘ ʪװʩʫʜʝ. 

ʉᴇʡʣʝʫ ʤᴅʜʝʥʠʝʪʽ. ʊʽʣ ʤᴅʜʝʥʠʝʪʽʥʽש ʙʽʨ ʪʘʨʘʫʳ ï ʩᴇʟʜʝʨʜʽ ʦʨʥʳʤʝʥ ץʦʣʜʘʥʫ, ʩᴇʟ 

ᴅʫʝʟʜʽʣʽʛʽʥ ʩʘץʪʘʧ ʩᴇʡʣʝʫ. ױʣʪʪʳץ ʪʽʣ ץʘʟʳʥʘʤʳʟʜʘסʳ ʢᴇʟʽʤʽʟʜʽץ שʘʨʘʰʳסʳʥʜʘʡ ʩʘץʪʘʫסʘ 

ʪʠʽʩʪʽ ʩᴇʟ ʙʘʡʣʳסʳʤʳʟʜʳ ʦʨʳʥʜʳ-ʦʨʳʥʩʳʟ ץʦʣʜʘʥʳʧ, ʙʘʩʪʘʧץʳ ʤʘסʳʥʘʣʳץ ʪᴇʨʢʽʥʽʥʝʥ 

ʘʞʳʨʘʪʫ, ʩʦʣ ʘʨץʳʣʳ ʪʽʣʜʽʢ ץʦʣʜʘʥʳʩʪʘ ʙʝʡ-ʙʝʨʝʢʝʪʪʽʢ ʪʫסʳʟʫ ʬʘʢʪʽʣʝʨʽ ʢʝש ʝʪʝʢ ʘʣʳʧ ʙʘʨʘ 

ʞʘʪʳʨסʘʥʳ ʪʽʣʛʝ ʙʝʡ-ʞʘʡ ץʘʨʘʤʘʡʪʳʥ ʘʟʘʤʘʪʪʘʨʜʳץ שʘʡ-ץʘʡʩʳʩʳʥ ʜʘ ʘʣʘשʜʘʪʳʧ ʦʪʳʨ. ɹײʣ 

ʞᴇʥʽʥʜʝ ʙʘʩʧʘʩᴇʟ ʙʝʪʪʝʨʽʥʜʝ ʞʠʽ ʞʘʟʳʣʳʧ, ʪʘʣץʳʣʘʥʳʧ ʞװʨ. ᴄʩʽʨʝʩʝ, ʭʘʣʳץʪʳװ שʥʽʥʝ 

ʘʡʥʘʣסʘʥ ʪʝʣʝ ʞᴅʥʝ ʨʘʜʠʦ ʜʠʢʪʦʨʣʘʨʳʥʳש, ʞʫʨʥʘʣʠʩʪʝʨʜʽש, ʢʝʡʙʽʨ ʞʘʟʫʰʳʣʘʨʜʳש ʜʘ ʩᴇʟ 

 ʘ ʘʡʥʘʣʳʧ ʙʘʨʘץʘʣʳʧץ ,ʦʣʜʘʥʫ ʤʝʥ ʩᴇʡʣʝʫ ᴅʫʝʟʜʽʣʽʛʽʥʜʝʛʽ çʞᴇʥʩʽʟʜʽʢʪʝʨè ʪʽʣʽʤʽʟʛʝ ʝʥʽʧץ
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ʞʘʪץʘʥʳ ᴇʢʽʥʽʰʪʽ. ʄʳʩʘʣʳ, çʪʽʣʛʝ ʪʠʝʢ ץʳʣʫè ʩᴇʟʽʥʽש çʪʘʪʳʤʘʡʪʳʥ, ʤʘʨʜʳʤʩʳʟ ʥᴅʨʩʝʥʽ 

ᴅשʛʽʤʝ ץʳʣʜʳè ʜʝʛʝʥ ʨʝשʢʽ ײʤʳʪʳʣʳʧ, ʢʝʣʝʣʽ, ʤʘʟʤײʥʜʳ ʤᴅʩʝʣʝʣʝʨʜʽ ʩᴇʟ ʝʪʫʜʽ ʜʝ ʦʩʳʣʘʡ 

ʘʡʪʘʪʳʥ ʙʦʣʜʳץ. çɸʨץʘʩʳʥʜʘè ʩᴇʟʽ ʞʘסʳʤʩʳʟ ʨʝשʢʪʝ çʢʝʩʽʨʽʥʝʥè ʩᴇʟʽʥʽש ʦʨʥʳʥʘ ʞײʤʩʘʣסʘʥʳ 

ʙʘʡץʘʣʘʜʳ (ᴄ.ʅײʨʧʝʡʽʩʦʚʪʽש çפʘʥ ʤʝʥ ʪʝʨʽʥʜʝè, ᴄ.ʉʳסʘʡʜʳש ʧʫʙʣʠʮʠʩʪʠʢʘʣʳץ 

ʤʘץʘʣʘʣʘʨʳʥʜʘ).  

ɾʘʩʪʘʨʜʳש ʘʫʳʟʝʢʽ ʪʽʣʽʥʜʝʛʽ çʤʘʭʘʥ, ʧʘʭʘʥè ʩᴇʟʜʝʨʽ, ʩᴇʟʜʝʨʜʽש ʤʘסʳʥʘʣʳץ 

ʘʫʳʪץʫʰʳʣʳסʳ çʞʳʥʜʳè ʩᴇʟʽʥʽץ שʘʟʽʨʛʽ ʞʘʩʪʘʨ ʪʽʣʽʥʜʝʛʽ ʤʘסʳʥʘʩʳ. ʘʪʳ-ʟʘʪʳ ʞʦץ, ʘʡʪʳʣʫʳ 

ʜʘ ʞʘסʳʤʩʳʟ ʝʩʪʽʣʝʪʽʥ ç-ʪʳʨʳץè ץʦʩʳʤʰʘʩʳ ʪʝʢ ʞʘʩʪʘʨ ʝʤʝʩ, װʣʢʝʥʜʝʨʜʽש ʜʝ ʪʽʣʽʥʜʝ ʜʘסʜʳסʘ 

ʘʡʥʘʣסʘʥʳ ʙʘʡץʘʣʘʜʳ. ɾʘʩʪʘʨ ʘʛʝʥʪʪʝʨʜʝ ʩᴇʟʜʝʨʜʽ ץʳʩץʘʨʪʘʤʳʥ ʜʝʧ ʘʜʘʤ ʪᴇʟʛʽʩʽʟ 

 ץʨʜʽʩʢʝ ʘʡʥʘʣʜʳʨʫʜʘ. ɸʛʝʥʪʪʝʨʜʝʛʽ ʪʳʥʳʩ ʙʝʣʛʽʣʝʨʽ ʪʫʨʘʣʳ ʘʡʪʧʘʡ-ʘװ ʘʪʝʣʝʨʤʝʥ ʞʘʟʫʜʳץ

  .ץʦʷʡʳץ

 ʪʘʡʪʳʥ ʙʝʣʛʽʩʽץʦʣʜʘʥʳʧ ʩᴇʡʣʝʫ ʜʝ ʪʽʣ ʤᴅʜʝʥʠʝʪʽʥ ʘʡʰʳץ ʦʨʬʦʵʧʠʷʩʳʥ ʦʨʥʳʤʝʥ ץʘʟʘפ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉᴇʟʜʝʨʜʽש ʜײʨʳʩ ʘʡʪʳʣʫʳ ᴅʨ ײʣʪʪʳש ʘʨʪʠʢʫʣʷʮʠʷʣʳץ ʙʘʟʘʩʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ. ɸʨʪʠʢʫʣʷʮʠʷʣʳץ ʙʘʟʘ ʙײʟʳʣסʘʥ ʞʘסʜʘʡʜʘ ʪʽʣʜʽײ שʣʪʪʳץ ʙʦʣʤʳʩʳʥʘ ʟʘץʳʤ 

ʢʝʣʝʜʽ. ʂᴇʢʘʣʘ, ʰʝʢʘʨʘ, ʢᴇʢʦʨʘʡ, ʘץʫʳʟ, ʘץʠʳפ ,ץʘʨʘץʠʷ ʩᴇʟʜʝʨʽʥʽש ʘʫʳʟʰʘ ᴅʫʝʟʜʽʣʽʛʽ 

ʩʘץʪʘʣʤʘʡʜʳ.     

ɾʘʨʥʘʤʘʣʘʨʜʘסʳ ץʘʪʝʣʽʢʪʝʨʜʝʥ ʢᴇʟ ʩװʨʽʥʝʜʽ. ɹʽʨʪʝ-ʙʽʨʪʝ ʜʘסʜʳסʘ ʘʡʥʘʣʳʧ, ʢᴇʟʽʤʽʟʜʽ 

 ʳסʘʥ ʞʘʨʥʘʤʘʣʘʨʜʘסʨײʥʜʘʣʘʧ ʪײʥʜʝ ʢᴇʟ ʘʣʜʘʨʳʥʜʘ ʤʝʥ ʤװʨʽʤʽʟ ʙʘʨ. ɸʣ ʢװʡʨʝʪʽʧ ʘʣʘʪʳʥ ʪװ

 ʞʘʜʳʥʜʘ שʣʜʽʨʰʽʥʜʝʨʜʽװʘʥ ʙסʘ ʩʘʫʘʪʪʘʥʘ ʙʘʩʪʘשʘʪʝ ʞʘʟʫʣʘʨ ʤʝʢʪʝʧʢʝ ʝʥʜʽ ʙʘʨʳʧ, ʞʘץ

ʟʘשʜʳʣʳץ ʨʝʪʽʥʜʝ ʩʘץʪʘʣʳʧ ץʘʣʫʳ ᴅʙʜʝʥ ʤװʤʢʽʥ.  

ʄʝʢʪʝʧ ʞʘʩʳʥʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨסʘ ʘʨʥʘʣסʘʥ ʪʽʣ ʜʘʤʳʪʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳש 

ʞײʪʘשʜʳסʳ. ɹʘʣʘʣʘʨסʘ ʘʨʥʘʣסʘʥ ʪʘʥʳʤʜʳץ ʞᴅʥʝ ʢᴇʨʢʝʤ ᴅʜʝʙʠʝʪ ʢʽʪʽʧʪʘʨʳʥʳש ʘʟʜʳסʳ, 

ʩʘʧʘʩʳʟʜʳסʳ ʜʘ ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣʜʽש ʞʘʩ ײʨʧʘץʪʳש ʨʫʭʘʥʠ ʙʦʣʤʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘסʳ 

 ..ʩʫʜʝװʳʟʤʝʪʽʥ ʰʝʢʪʝʡ ʪץ

 :ʩʳʥʳʩʪʘʨױ

1. ɾʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʙʘʨʣʳץ ʤʘʤʘʥʜʳץʪʘʨ װʰʽʥ çץʘʟʘץ ʪʽʣʽʥʜʝ ʩᴇʡʣʝʫ 

ʤᴅʜʝʥʠʝʪʽè ʧᴅʥʽʥ ʝʥʛʽʟʫ; 

2. ɾʝʨʛʽʣʽʢʪʽ ʪʝʣʝʚʠʜʝʥʠʝʥʽש ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʤʝʢʪʝʧ ʞʘʩʳʥʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨסʘ 

ʘʨʥʘʣסʘʥ ʪʘʥʳʤʜʳץ ʞᴅʥʝ ʪʽʣ ʜʘʤʳʪʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳש ʞʘʩʘץʪʘʣʫʳʥʘ ʳץʧʘʣ ʝʪʫ; 

 ʰʝʡʪʫװʟʝʛʝ ʘʩʳʨʳʣʫʳʥ ʢװʞ שʥʳʥʳײʪᴅʨʙʠʝ ʤʘʟʤ ץʣʪʪʳײ ʰʘʣʘʨʳʥʜʘץʙʘʣʘʙʘ ץʘʟʘפ .3

ʞᴅʥʝ ץʘʜʘסʘʣʘʫ;  

 ,ʳʣʘʫ ʞʘʩʘʫץʪʳ ʙʘץʨʘײʩʘʫʘʪʪʳ ʞʘʟʳʣʫʳʥʘ ʪ שʘʣʘ ʢᴇʰʝʣʝʨʽʥʜʝʛʽ ʞʘʨʥʘʤʘʣʘʨʜʳפ .4

ʞʘʟʘʣʘʫ; 

5. ɾʝʨʛʽʣʽʢʪʽ ʪʝʣʝʚʠʜʝʥʠʝʥʽש ʜʠʢʪʦʨʣʘʨʳ ʤʝʥ ʞʫʨʥʘʣʠʩʪʝʨʽʥ çʊʽʣ ʤᴅʜʝʥʠʝʪʽè ʧᴅʥʽ 

ʙʦʡʳʥʰʘ ʙʽʣʽʤʽʥ ʢᴇʪʝʨʫ ʢʫʨʩʳʥʘʥ ᴇʪʢʽʟʫ. 

 שʩʦʥʳ ,שʳʣʳʤʥʳס שʪʽʣʽʥʽ ץʘʟʘפ ;ʦʣʜʘʥʳʩʳץ ʞʘʩʘʣʳʤʳ ʤʝʥ שʪʝʨʤʠʥʜʝʨʜʽ ץʣʪʪʳױ

ʽʰʽʥʜʝ, ʪʝʭʥʠʢʘʣʳס ץʳʣʳʤʜʘʨʜʳש ʪʽʣʽʥʝ ʘʡʥʘʣʫʳʥʳש ʙʽʨʜʝʥ-ʙʽʨ ײʡʳʪץʳʩʳ ï ײʣʪʪʳץ 

ʪʝʨʤʠʥʜʝʨʜʽ ʞʘʩʘʫ ʤᴅʩʝʣʝʩʽ. ʊʝʨʤʠʥʞʘʩʘʤʜʘ ײʣʪʪʳץ ʪʽʣʜʽש ʽʰʢʽ ᴅʣʝʫʝʪʽʥ ʧʘʡʜʘʣʘʥʫʜʳש 

ʙʽʨʥʝʰʝ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽ ʦʨʳʥʜʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʜʘ. ɸʪʘʧ ʘʡʪץʘʥʜʘ: 

1. ɾʘʣʧʳʭʘʣʳץʪʳץ ץʦʣʜʘʥʳʩʪʘסʳ ʩᴇʟʜʝʨʜʽ ʪʝʨʤʠʥʜʽʢ ʘʷʜʘ ץʦʣʜʘʥʫ. 

 ʢװʤʙʝʟ (ʛʝʦʣʦʛʠʷʣʳץ ʪʝʨʤʠʥ) ï ñʙʠʽʢʪʽʛʽ 100 ʤʝʪʨʜʝʥ 1000 ʤʝʪʨʛʝ ʞʝʪʝʪʽʥ, ʢᴇʤʽʣʽʧ 

 ʝʪ, ʪʘʨʘʤʳʩ ʘʩʪʳʥʜʘ ץʣʰʳײï ñʙ (.ʪ ץʙʠʦʣʦʛʠʷʣʳ) ʘʣʪʘפ ʘʟʽʨʛʽ ʚʫʣʢʘʥ ʢʦʥʫʩʳòץ ʘʥ ʥʝסʘʣץ

ʙʦʣʘʪʳ ʢʽʣʝʛʝʡʣʽ ץʘʣʪʘʨʳʩ, ʜʦʨʙʘò ʐʳʨʘʡ (ʣʠʥʛʚʠʩʪʠʢʘʣʳץ ʪ.) ï ñʩʳʥ ʝʩʽʤʥʽש ʨʝשʢ ʤᴅʥʽʥ 

ʙʽʣʜʽʨʝʪʽʥ ʪװʨʣʝʨʽò 

  ;ʩʢʚʘʞʠʥʘ -  (.ʳʣʘʫ ʙ-ʰʘ ʪסʨײʙʘʨʣʘʤʘ ʙ) ʳסשײ

2. ɾʝʨʛʽʣʽʢʪʽ ʪʽʣ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ (ʜʠʘʣʝʢʪʠʟʤʜʝʨʜʽ) ʧʘʡʜʘʣʘʥʫ. 

 ʊᴇʧ. ʞʝʨʛ. çʩᴇʢʪʝʥ ʞʘʩʘʣסʘʥ ʢᴇʞʝʥʽץ שʦʶʳè, ʙʠʦʣ. çʤʘʣסʘ ʞʝʤ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ, ʩʧʠʨʪ ᴇʥʜʽʨʛʝʥʜʝ ץʘʣʘʪʳʥ ץʦʡʤʘʣʞʳץ שʘʣʜʳץè; 

3. ʂᴇʥʝ ʩᴇʟʜʝʨʜʽש ʤʘסʳʥʘʣʘʨʳʥ ץʘʡʪʘ ʞʘסשʳʨʪʫ ʞʦʣʳʤʝʥ ʪʝʨʤʠʥʛʝ ʧʘʡʜʘʣʘʥʫ. 

ʂʽʨʝʫʢʝ (ʢᴇʥʝ) ï çʙʘʪʳʨʜʳש ʢʠʽʤʽè; ʢʽʨʝʫʢʝ (ʪʝʨʤʠʥ) ï ñʪʽʩʪʽ ʞʘʫʳʧ ʪײʨסʘʥ ʞץײʘ 

 ʘʧʪʘʤʘʩʳò; ʩʘʫʳʪץ ʩʳʨʪʳʥʘʥ ʢʠʝʪʽʥ שʰʽʥ ʢʠʽʤʥʽװ ᴇʪʧʝʩ ץʦ שò ʉʘʫʳʪ (ʢᴇʥʝ) ï çʙʘʪʳʨʜʳץʘʙʳץ

(ʪʝʨʤʠʥ) ï çʞʦʨסʘʣʘʫʰʳʣʘʨ ʤʝʥ ʩװʪ ʢᴇʨʝʢʪʽʣʝʨʜʽש ʜʝʥʝʩʽʥ  ץʘʧʪʘʧ ʪײʨʘʪʳʥ ץʘʪʪʳ ʙᴇʣʽʛʽò 
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4. ʂᴅʩʽʙʠ ʣʝʢʩʠʢʘʥʳ ʪʝʨʤʠʥʜʝʥʜʽʨʫ.  

5. ʂʝʨʽ ʪʝʨʤʠʥʜʝʥʜʽʨʫ: ᴇʨʽʩ, ʙʘʡʳʤʜʘʫ, ʢʦʛʥʠʮʠʷ ʪ.ʙ. 

6. ᴆʟʛʝ ʪʽʣʜʝʛʽ ʪʝʨʤʠʥʜʝʨʜʽש ʞʘʩʘʣʫ װʣʛʽʩʽ ʤʝʥ ʤʘסʳʥʘʩʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ,  

ʢʘʣʴʢʘʣʘʫ ʞʦʣʳʤʝʥ ʘʫʜʘʨʳʧ ץʦʣʜʘʥʫ: ʧʨʦʠʟʚʦʜʩʪʚʦ ï ᴇʥʜʽʨʽʩ  

ʊʝʨʤʠʥʞʘʩʘʤʜʘ ʙʽʨ ʞװʡʝʛʝ ʢᴇʥʙʝʡʪʽʥ ײץʙʳʣʳʩʪʘʨ ʜʘ ʙʘʨ. ʄʳʩʘʣʳ, ץʘʟʘץʰʘ ʙʘʣʘʤʘʩʳ 

ʦʨʳʩ ʪʽʣʽʥʝʥ ʪʽʢʝʣʝʡ ʘʫʜʘʨʫסʘ ʢʝʣʽʩʧʝʡʪʽʥ ʘʪʘʫʣʘʨ: (ɻʨʠʧʢʦʚʦʝ ʟʘʙʦʣʝʚʘʥʠʷ ï ʩʘשʳʨʘʫײץʣʘץ 

ʘʫʨʫʣʘʨʳ); ʦʨʳʩ ʪʽʣʽʥʜʝʛʽ ʙʽʨʥʝʰʝ ʪʝʨʤʠʥʥʽץ שʘʟʘץ ʪʽʣʽʥʜʝ ʙʽʨ סʘʥʘ ʙʘʣʘʤʘʩʳʥʳש 

ʙʦʣʫʳ(ʥײʩץʘʤʘ -  1. ʠʥʩʪʨʫʢʪʘʞ; 2. ʩʥʦʩʢʘ, ʢᴇʰʽʨʤʝ ï 1. ʢʦʧʠʷ; 2. ʚʳʧʠʩʢʘ; ʪʽʟʽʤʜʝʤʝ ï 1. 

ʦʧʠʩʴ; 2. ʢʘʪʘʣʦʛ ʦʨʳʩ ʪʽʣʽʥʜʝʛʽ ʙʽʨ ʪʝʨʤʠʥʥʽץ שʘʟʘץ ʪʽʣʽʥʜʝ ʙʽʨʥʝʰʝ ʤʘסʳʥʘ ʙʝʨʫʽ (ʩʧʠʩʘʥʠʝ 

ï ñʝʩʝʧʪʝʥ ʰʳסʘʨʫò, ñʰʳסʳʥסʘ ʞʘʟʫò, ñʰʳסʘʨʳʧ ʪʘʩʪʘʫò), ʢʝʡʜʝ ʦʨʳʩ ʪʽʣʽʥʜʝʛʽ 

ʧʨʠʩʪʘʚʢʘʣʘʨʜʳץ שʘʟʘץ ʪʽʣʽʥʜʝ ʜᴅʣ ʙʘʣʘʤʘʩʳʥʳש ʙʦʣʤʘʫʳ (ʩʦ ʧʨʠʩʪʘʚʢʘʩʳ: ʦʨʪʘץ, ʪʝש, 

 ʳʥʘʣʘʨʳʥ ʙʝʨʝʜʽ); ʦʨʳʩ ʪʽʣʽʥʜʝʛʽסʦʩʘʨʣʘʩ, ʙʽʨʣʝʩʝ, ʙʽʨʣʝʩʢʝʥ, ʪʝʪʝ, ʪʝʣ ʤʘץ ,ʦʩʳʤʰʘץ

ʩᴇʟʜʝʨʜʽץ שʘʟʘץ ʪʽʣʽʥʜʝ ץʦʣʜʘʥʳʩʳʥʘ, ʩᴇʟʜʝʨʤʝʥ ʪʽʨʢʝʩʫʽʥʝ ץʘʨʘʡ ʪװʨʣʽʰʝ ʤᴅʥʛʝ ʠʝ ʙʦʣʫ  r

(ʩʚʝʞʠʡ ï ʞʘשʘ, ʪʘʟʘ, ʞʘʩ, ʪʳש, ʩʦʥʳ) 

ʉᴇʡʣʝʫ ʤᴅʜʝʥʠʝʪʽ. ʊʽʣ ʤᴅʜʝʥʠʝʪʽʥʽש ʙʽʨ ʪʘʨʘʫʳ ï ʩᴇʟʜʝʨʜʽ ʦʨʥʳʤʝʥ 

 שʳ ʢᴇʟʽʤʽʟʜʽסʘʟʳʥʘʤʳʟʜʘץ ʪʽʣ ץʣʪʪʳױ .ʪʘʧ ʩᴇʡʣʝʫץʦʣʜʘʥʫ, ʩᴇʟ ᴅʫʝʟʜʽʣʽʛʽʥ ʩʘץ

 ʳץʦʣʜʘʥʳʧ, ʙʘʩʪʘʧץ ʳʤʳʟʜʳ ʦʨʳʥʜʳ-ʦʨʳʥʩʳʟסʘ ʪʠʽʩʪʽ ʩᴇʟ ʙʘʡʣʳסʪʘʫץʳʥʜʘʡ ʩʘסʘʨʘʰʳץ

ʤʘסʳʥʘʣʳץ ʪᴇʨʢʽʥʽʥʝʥ ʘʞʳʨʘʪʫ, ʩʦʣ ʘʨץʳʣʳ ʪʽʣʜʽʢ ץʦʣʜʘʥʳʩʪʘ ʙʝʡ-ʙʝʨʝʢʝʪʪʽʢ ʪʫסʳʟʫ 

ʬʘʢʪʽʣʝʨʽ ʢʝש ʝʪʝʢ ʘʣʳʧ ʙʘʨʘ ʞʘʪʳʨסʘʥʳ ʪʽʣʛʝ ʙʝʡ-ʞʘʡ ץʘʨʘʤʘʡʪʳʥ ʘʟʘʤʘʪʪʘʨʜʳץ שʘʡ-

 ʳʣʘʥʳʧץʣ ʞᴇʥʽʥʜʝ ʙʘʩʧʘʩᴇʟ ʙʝʪʪʝʨʽʥʜʝ ʞʠʽ ʞʘʟʳʣʳʧ, ʪʘʣײʜʘʪʳʧ ʦʪʳʨ. ɹשʘʡʩʳʩʳʥ ʜʘ ʘʣʘץ

ʞװʨ. ᴄʩʽʨʝʩʝ, ʭʘʣʳץʪʳװ שʥʽʥʝ ʘʡʥʘʣסʘʥ ʪʝʣʝ ʞᴅʥʝ ʨʘʜʠʦ ʜʠʢʪʦʨʣʘʨʳʥʳש, ʞʫʨʥʘʣʠʩʪʝʨʜʽש, 

ʢʝʡʙʽʨ ʞʘʟʫʰʳʣʘʨʜʳש ʜʘ ʩᴇʟ ץʦʣʜʘʥʫ ʤʝʥ ʩᴇʡʣʝʫ ᴅʫʝʟʜʽʣʽʛʽʥʜʝʛʽ çʞᴇʥʩʽʟʜʽʢʪʝʨè ʪʽʣʽʤʽʟʛʝ 

ʝʥʽʧ, ץʘʣʳʧץʘ ʘʡʥʘʣʳʧ ʙʘʨʘ ʞʘʪץʘʥʳ ᴇʢʽʥʽʰʪʽ. ʄʳʩʘʣʳ, çʪʽʣʛʝ ʪʠʝʢ ץʳʣʫè ʩᴇʟʽʥʽש 

çʪʘʪʳʤʘʡʪʳʥ, ʤʘʨʜʳʤʩʳʟ ʥᴅʨʩʝʥʽ ᴅשʛʽʤʝ ץʳʣʜʳè ʜʝʛʝʥ ʨʝשʢʽ ײʤʳʪʳʣʳʧ, ʢʝʣʝʣʽ, ʤʘʟʤײʥʜʳ 

ʤᴅʩʝʣʝʣʝʨʜʽ ʩᴇʟ ʝʪʫʜʽ ʜʝ ʦʩʳʣʘʡ ʘʡʪʘʪʳʥ ʙʦʣʜʳץ. çɸʨץʘʩʳʥʜʘè ʩᴇʟʽ ʞʘסʳʤʩʳʟ ʨʝשʢʪʝ 

çʢʝʩʽʨʽʥʝʥè ʩᴇʟʽʥʽש ʦʨʥʳʥʘ ʞײʤʩʘʣסʘʥʳ ʙʘʡץʘʣʘʜʳ (ᴄ.ʅײʨʧʝʡʽʩʦʚʪʽש çפʘʥ ʤʝʥ ʪʝʨʽʥʜʝè, 

ᴄ.ʉʳסʘʡʜʳש ʧʫʙʣʠʮʠʩʪʠʢʘʣʳץ ʤʘץʘʣʘʣʘʨʳʥʜʘ).  

ɾʘʩʪʘʨʜʳש ʘʫʳʟʝʢʽ ʪʽʣʽʥʜʝʛʽ çʤʘʭʘʥ, ʧʘʭʘʥè ʩᴇʟʜʝʨʽ, ʩᴇʟʜʝʨʜʽש ʤʘסʳʥʘʣʳץ 

ʘʫʳʪץʫʰʳʣʳסʳ çʞʳʥʜʳè ʩᴇʟʽʥʽץ שʘʟʽʨʛʽ ʞʘʩʪʘʨ ʪʽʣʽʥʜʝʛʽ ʤʘסʳʥʘʩʳ. ʘʪʳ-ʟʘʪʳ ʞʦץ, ʘʡʪʳʣʫʳ 

ʜʘ ʞʘסʳʤʩʳʟ ʝʩʪʽʣʝʪʽʥ ç-ʪʳʨʳץè ץʦʩʳʤʰʘʩʳ ʪʝʢ ʞʘʩʪʘʨ ʝʤʝʩ, װʣʢʝʥʜʝʨʜʽש ʜʝ ʪʽʣʽʥʜʝ ʜʘסʜʳסʘ 

ʘʡʥʘʣסʘʥʳ ʙʘʡץʘʣʘʜʳ. ɾʘʩʪʘʨ ʘʛʝʥʪʪʝʨʜʝ ʩᴇʟʜʝʨʜʽ ץʳʩץʘʨʪʘʤʳʥ ʜʝʧ ʘʜʘʤ ʪᴇʟʛʽʩʽʟ 

 ץʨʜʽʩʢʝ ʘʡʥʘʣʜʳʨʫʜʘ. ɸʛʝʥʪʪʝʨʜʝʛʽ ʪʳʥʳʩ ʙʝʣʛʽʣʝʨʽ ʪʫʨʘʣʳ ʘʡʪʧʘʡ-ʘװ ʘʪʝʣʝʨʤʝʥ ʞʘʟʫʜʳץ

  .ץʦʷʡʳץ

 ʪʘʡʪʳʥ ʙʝʣʛʽʩʽץʦʣʜʘʥʳʧ ʩᴇʡʣʝʫ ʜʝ ʪʽʣ ʤᴅʜʝʥʠʝʪʽʥ ʘʡʰʳץ ʦʨʬʦʵʧʠʷʩʳʥ ʦʨʥʳʤʝʥ ץʘʟʘפ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉᴇʟʜʝʨʜʽש ʜײʨʳʩ ʘʡʪʳʣʫʳ ᴅʨ ײʣʪʪʳש ʘʨʪʠʢʫʣʷʮʠʷʣʳץ ʙʘʟʘʩʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ. ɸʨʪʠʢʫʣʷʮʠʷʣʳץ ʙʘʟʘ ʙײʟʳʣסʘʥ ʞʘסʜʘʡʜʘ ʪʽʣʜʽײ שʣʪʪʳץ ʙʦʣʤʳʩʳʥʘ ʟʘץʳʤ 

ʢʝʣʝʜʽ.  ʂᴇʢʘʣʘ, ʰʝʢʘʨʘ, ʢᴇʢʦʨʘʡ, ʘץʫʳʟ, ʘץʠʳפ ,ץʘʨʘץʠʷ ʩᴇʟʜʝʨʽʥʽש ʘʫʳʟʰʘ ᴅʫʝʟʜʽʣʽʛʽ 

ʩʘץʪʘʣʤʘʡʜʳ.     

ɾʘʨʥʘʤʘʣʘʨʜʘסʳ ץʘʪʝʣʽʢʪʝʨʜʝʥ ʢᴇʟ ʩװʨʽʥʝʜʽ. ɹʽʨʪʝ-ʙʽʨʪʝ ʜʘסʜʳסʘ ʘʡʥʘʣʳʧ, ʢᴇʟʽʤʽʟʜʽ 

 ʳסʘʥ ʞʘʨʥʘʤʘʣʘʨʜʘסʨײʥʜʘʣʘʧ ʪײʥʜʝ ʢᴇʟ ʘʣʜʘʨʳʥʜʘ ʤʝʥ ʤװʨʽʤʽʟ ʙʘʨ. ɸʣ ʢװʡʨʝʪʽʧ ʘʣʘʪʳʥ ʪװ

 ʞʘʜʳʥʜʘ שʣʜʽʨʰʽʥʜʝʨʜʽװʘʥ ʙסʘ ʩʘʫʘʪʪʘʥʘ ʙʘʩʪʘשʘʪʝ ʞʘʟʫʣʘʨ ʤʝʢʪʝʧʢʝ ʝʥʜʽ ʙʘʨʳʧ, ʞʘץ

ʟʘשʜʳʣʳץ ʨʝʪʽʥʜʝ ʩʘץʪʘʣʳʧ ץʘʣʫʳ ᴅʙʜʝʥ ʤװʤʢʽʥ.  

ʄʝʢʪʝʧ ʞʘʩʳʥʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨסʘ ʘʨʥʘʣסʘʥ ʪʽʣ ʜʘʤʳʪʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳש 

ʞײʪʘשʜʳסʳ. ɹʘʣʘʣʘʨסʘ ʘʨʥʘʣסʘʥ ʪʘʥʳʤʜʳץ ʞᴅʥʝ ʢᴇʨʢʝʤ ᴅʜʝʙʠʝʪ ʢʽʪʽʧʪʘʨʳʥʳש ʘʟʜʳסʳ, 

ʩʘʧʘʩʳʟʜʳסʳ ʜʘ ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣʜʽש ʞʘʩ ײʨʧʘץʪʳש ʨʫʭʘʥʠ ʙʦʣʤʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘסʳ 

 ..ʩʫʜʝװʳʟʤʝʪʽʥ ʰʝʢʪʝʡ ʪץ

 :ʩʳʥʳʩʪʘʨױ

1. ɾʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʙʘʨʣʳץ ʤʘʤʘʥʜʳץʪʘʨ װʰʽʥ çץʘʟʘץ ʪʽʣʽʥʜʝ ʩᴇʡʣʝʫ 

ʤᴅʜʝʥʠʝʪʽè ʧᴅʥʽʥ ʝʥʛʽʟʫ; 

2. ɾʝʨʛʽʣʽʢʪʽ ʪʝʣʝʚʠʜʝʥʠʝʥʽש ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʤʝʢʪʝʧ ʞʘʩʳʥʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨסʘ 

ʘʨʥʘʣסʘʥ ʪʘʥʳʤʜʳץ ʞᴅʥʝ ʪʽʣ ʜʘʤʳʪʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳש ʞʘʩʘץʪʘʣʫʳʥʘ ʳץʧʘʣ ʝʪʫ; 
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 ʰʝʡʪʫװʟʝʛʝ ʘʩʳʨʳʣʫʳʥ ʢװʞ שʥʳʥʳײʪᴅʨʙʠʝ ʤʘʟʤ ץʣʪʪʳײ ʰʘʣʘʨʳʥʜʘץʙʘʣʘʙʘ ץʘʟʘפ .3

ʞᴅʥʝ ץʘʜʘסʘʣʘʫ;  

 ,ʳʣʘʫ ʞʘʩʘʫץʪʳ ʙʘץʨʘײʩʘʫʘʪʪʳ ʞʘʟʳʣʫʳʥʘ ʪ שʘʣʘ ʢᴇʰʝʣʝʨʽʥʜʝʛʽ ʞʘʨʥʘʤʘʣʘʨʜʳפ .4

ʞʘʟʘʣʘʫ; 

5. ɾʝʨʛʽʣʽʢʪʽ ʪʝʣʝʚʠʜʝʥʠʝʥʽש ʜʠʢʪʦʨʣʘʨʳ ʤʝʥ ʞʫʨʥʘʣʠʩʪʝʨʽʥ çʊʽʣ ʤᴅʜʝʥʠʝʪʽè ʧᴅʥʽ 

ʙʦʡʳʥʰʘ ʙʽʣʽʤʽʥ ʢᴇʪʝʨʫ ʢʫʨʩʳʥʘʥ ᴇʪʢʽʟʫ. 

 

ᴄɼɽɹʀɽʊʊɽʈ 
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ɸʥʥʦʪʘʮʠʷ. ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʣʶʙʦʡ ʥʘʮʠʠ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʦʣʫʯʝʥʠʝʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʘʪʫʩʘ ʨʦʜʥʦʛʦ ʷʟʳʢʘ. ɿʘ ʛʦʜʳ ʅʝʟʘʚʠʩʠʤʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʙʳʣ 

ʧʨʠʥʷʪ ʨʷʜ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʪʫʩ ʢʘʟʘʭʩʢʦʛʦ 

ʷʟʳʢʘ: ʉʪʘʪʴʷ 93 ɿʘʢʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ çʆ ʷʟʳʢʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥè, 

çʂʦʥʮʝʧʮʠʷ ʷʟʳʢʦʚʦʡ ʧʦʣʠʪʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥè, çʇʦʩʣʘʥʠʝ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ çʂʘʟʘʭʩʪʘʥ - 2030è, çʇʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʷʟʳʢʘ ʥʘ 2000-2010 

ʛʦʜʳè, çʇʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʷʟʳʢʘ ʥʘ 2010-2020 ʛʦʜʳè, ʇʦʩʪʘʥʦʚʣʝʥʠʝ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ çʆ ʨʘʩʰʠʨʝʥʠʠ ʩʬʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʷʟʳʢʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʘʭè ʠ ʪ.ʜ. ʇʦʥʷʪʥʦ, ʯʪʦ ʚʩʝ ʵʪʦ ʦʩʦʟʥʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʧʨʠʟʥʘʥʠʝ 

ʩʪʘʪʫʩʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʜʣʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʩʪʨʘʥʳ. 

ʂʣʶʯʝʚʘʷ ʩʣʦʚʘ: ʥʝʟʘʚʠʩʠʤʦʩʪʴ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʷʟʳʢ, ʷʟʳʢʦʚʘʷ ʢʫʣʴʪʫʨʘ, 

ʦʨʬʦʛʨʘʬʠʷ, ʪʝʨʤʠʥʦʣʦʛʠʷ, ʟʘʢʦʥ ʷʟʳʢʘ 
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Abstract. The independence of any nation is closely connected with obtaining the state 

status of the native language. During the years of Independence of the Republic of Kazakhstan, a 

number of regulatory documents were adopted that determine the state status of the Kazakh 

language: Article 93 of the Law of the Republic of Kazakhstan "On the languages of the Republic 

of Kazakhstan", "The concept of the language policy of the Republic of Kazakhstan", "Message of 

the President of the Republic of Kazakhstan" Kazakhstan - 2030 "," Program of language use and 

development for 2000-2010 "," Program of language use and development for 2010ï2020, the 

Decree of the Government of the Republic of Kazakhstan ñOn the expansion of the use of the state 

language in state bodiesò, etc. It is clear that all this is the realization that the recognition of the 

status of the state language is the most important priority for the country's independence.  
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ʋɼʂ 665.6. 

 

ʀʉʉʃɽɼʆɺɸʅʀʗ ʈɽʎɽʇʊʋʈʓ ʇʆʃʋʏɽʅʀʗ ʇʆʃʀʄɽʈʅʆ-ɹʀʊʋʄʅʆɻʆ 

ɺʗɾʋʑɽɻʆ ʅɸ ʆʉʅʆɺɽ ʄʆɼʀʌʀʂɸʊʆʈɸ ʊɽʈʄʆʕʃɸʉʊʆʇʃɸʉʊɸ 

 

ɸʢʢʝʥʞʝʝʚʘ ɸ.ʐ. 

ʂʘʩʧʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ  

ʠʤ. ʐ. ɽʩʝʥʦʚʘ, ɸʢʪʘʫ, ʂʘʟʘʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʦʜʙʦʨʫ ʨʝʮʝʧʪʫʨʳ 

ʧʦʣʠʤʝʨʥʦ-ʙʠʪʫʤʥʦʛʦ ʚʷʞʫʱʝʛʦ ʥʘ ʦʩʥʦʚʝ ʤʦʜʠʬʠʢʘʪʦʨʘ ʪʝʨʤʦʵʣʘʩʪʦʧʣʘʩʪʘ ʤʘʨʢʠ ʉɹʉ ʃ 

30-01ɸ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʜʦʣʠ SBS ʜʦ 5%, ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ɹʅɼ ʜʦ 20% ʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʩʳʨʴʸ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʜʦ 0,25% ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʇɹɺ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʪʫʤ, ʤʦʜʠʬʠʢʘʪʦʨ, ʛʫʜʨʦʥ, ʧʣʘʩʪʠʯʥʦʩʪʴ, ʵʣʘʩʪʠʯʥʦʩʪʴ, 

ʧʝʥʝʪʨʘʮʠʷ, ʨʘʩʪʷʞʠʤʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʇʦʣʠʤʝʨʥʦ-ʙʠʪʫʤʥʳʝ ʚʷʞʫʱʠʝ (ʇɹɺ) ʧʨʠʤʝʥʷʶʪʩʷ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʨʝʤʦʥʪʝ ʜʦʨʦʛ, ʤʦʩʪʦʚ ʠ ʘʵʨʦʜʨʦʤʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʇɹɺ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʜʝʬʦʨʤʘʮʠʦʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʣʠʤʝʨ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʚʦ ʚʩʝʤ 

ʜʠʘʧʘʟʦʥʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ ʧʦʢʨʳʪʠʡ, ʘ ʪʘʢʞʝ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ. ʃʫʯʰʠʤʠ ʤʦʜʠʬʠʢʘʪʦʨʘʤʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʙʠʪʫʤʘ ʷʚʣʷʶʪʩʷ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʇʦʣʫʯʝʥʥʳʡ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʙʠʪʫʤ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʦʙʲʝʜʠʥʝʥʠʝʤ ʦʙʳʯʥʦʛʦ ʙʠʪʫʤʘ ʠ ʧʦʣʠʤʝʨʘ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ: ʫʣʫʯʰʝʥʠʝ ʨʘʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ 

ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʫʣʫʯʰʝʥʠʝ ʵʣʘʩʪʦʧʣʘʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʚʳʰʝʥʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʩʪʘʣʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʫʣʫʯʰʝʥʠʝ ʢʦʛʝʟʠʠ ʠ ʘʜʛʝʟʠʠ ʩ ʥʘʧʦʣʥʠʪʝʣʷʤʠ, 

ʧʦʚʳʰʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʘʨʝʥʠʶ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʙʠʪʫʤʘ ʧʦʣʠʤʝʨʘʤʠ, 

ʦʙʣʘʜʘʶʱʠʤʠ ʵʣʘʩʪʠʯʝʩʢʠʤʠ ʠ ʧʣʘʩʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚʝʜʝʪ, ʢ ʧʦʣʫʯʝʥʠʶ ʚ ʠʪʦʛʝ 

ʧʦʣʠʤʝʨʥʦ-ʙʠʪʫʤʥʳʭ ʚʷʞʫʱʠʭ (ʇɹɺ). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʬʪʷʥʳʤʠ ʜʦʨʦʞʥʳʤʠ ʙʠʪʫʤʘʤʠ 

ʧʦʣʠʤʝʨʥʦ-ʙʠʪʫʤʥʳʝ ʚʷʞʫʱʠʝ ʦʙʣʘʜʘʶʪ ʥʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ ʩʚʦʡʩʪʚ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʩʚʦʡʩʪʚ ʠʩʭʦʜʥʳʭ ʙʠʪʫʤʦʚ: ʵʣʘʩʪʠʯʥʦʩʪʴʶ, ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴʶ, ʰʠʨʦʢʠʤ 

ʠʥʪʝʨʚʘʣʦʤ ʧʣʘʩʪʠʯʥʦʩʪʠ (ʀʇ), ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ [1].  

ʅʦʚʠʟʥʘ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʥʝʬʪʷʥʦʛʦ ʙʠʪʫʤʘ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʥʦ-

ʦʙʨʘʟʫʶʱʠʤʠ ʜʦʙʘʚʢʘʤʠ-ʧʦʣʠʤʝʨʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ ʩ ʧʦʣʫʯʝʥʠʝʤ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ ʧʦʣʠʤʝʨʥʳ ʙʠʪʫʤʥʳʭ ʚʷʞʫʱʠʭ ʇɹɺ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳ ʤʝʪʦʜʦʚ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʮʝʣʳʡ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ ʜʦʨʦʞʥʦʛʦ ʙʠʪʫʤʥʦʛʦ ʚʷʞʫʱʝʛʦ. ʇʦʩʢʦʣʴʢʫ ʦʜʥʦʡ ʠʟ 

ʦʪʨʠʮʘʪʝʣʴʥʳ ʩʪʦʨʦʥ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʧʦʣʠʤʝʨʤʦʜʠʬʠʢʘʪʦʨʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʜʦʨʦʞʘʥʠʝ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʚʷʞʫʱʝʛʦ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʜʦʟʠʨʦʚʢʠ 

ʤʦʜʠʬʠʢʘʪʦʨʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʜʦʙʘʚʢʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘ (ʩʝʨʘ). ʄʝʪʦʜʳ (ʤʝʪʦʜʦʣʦʛʠʷ) 

ʄײʥʘʡ ᴇʥʜʽʨʫ, ʤײʥʘʡʛʘʟ ʞʦʙʘʣʘʫ, 

ʢᴇʤʽʨʩʫʪʝʢʪʝʨʜʽ ץʘʡʪʘ ᴇשʜʝʫ, ʵʢʦʣʦʛʠʷʣʳץ 

ʧʨʦʙʣʝʤʘʣʘʨ ʞᴅʥʝ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ץʦʨסʘʫ 

 

ʅʝʬʪʝʜʦʙʳʯʘ, ʥʝʬʪʝʛʘʟʦʚʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, 

ʧʝʨʝʨʘʙʦʪʢʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ 
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ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺ ʧʝʨʠʦʜ ʩ 2015 ʛʦʜʘ ʧʦ 2017 ʛʦʜ ʚ ʮʝʥʪʨʘʣʴʥʦ-ʟʘʚʦʜʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʊʆʆ 

çʉʇ çCASPI BITUMè ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʧʦ ʧʦʜʙʦʨʫ ʨʝʮʝʧʪʫʨʳ ʧʦʣʫʯʝʥʠʷ 

ʧʦʣʠʤʝʨʥʦ-ʙʠʪʫʤʥʦʛʦ ʚʷʞʫʱʝʛʦ (ʇɹɺ). ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ï ʛʫʜʨʦʥ, 

ʙʠʪʫʤ ɹʅɼ70/100, ɿɺʌ ʩ ʫʩʪʘʥʦʚʢʠ ʕʃʆʋ-ɸɺʊ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʠʬʠʢʘʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʨʤʦʵʣʘʩʪʦʧʣʘʩʪ ʤʘʨʢʠ ʉɹʉ ʃ 30-01ɸ 

ʧʦʨʦʰʦʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆɸʆ çɺʦʨʦʥʝʞʩʠʥʪʝʟʢʘʫʯʫʢè. ɺ ʙʠʪʫʤ, ʥʘʛʨʝʪʳʡ ʚ ʝʤʢʦʩʪʠ ʜʦ 180-

185Áʉ, ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʢʦʣʣʦʠʜʥʫʶ ʤʝʣʴʥʠʮʫ ʩʦ ʩʢʦʨʦʩʪʴʶ 3200 ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ ʚʚʦʜʠʣʠ 

ʨʘʩʯʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʤʝʨʘ, ʤʘʩʩʫ ʚʷʞʫʱʝʛʦ ʧʝʨʝʤʝʰʠʚʘʣʠ ʩ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʩʢʦʨʦʩʪʴʶ 

ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ, ʟʘʪʝʤ ʧʝʨʝʩʪʘʚʣʷʣʠ ʥʘ ʤʝʰʘʣʢʫ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʜʦ 600 ʦʙ/ʤʠʥ, 

ʜʦʙʘʚʣʷʣʠ ʩʝʨʫ ʠ ʧʨʦʜʦʣʞʘʣʠ ʧʝʨʝʤʝʰʠʚʘʪʴ ʤʘʩʩʫ ʚ ʪʝʯʝʥʠʝ 2,5-3 ʯʘʩʦʚ ʧʨʠ ʟʘʜʘʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʫʢʘʟʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʩʥʠʞʘʣʠ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʤʝʰʘʣʢʠ ʜʦ 400 

ʦʙ/ʤʠʥ ʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʦʮʝʩʩ ʩʦʟʨʝʚʘʥʠʷ ʤʘʩʩʳ ʚʷʞʫʱʝʛʦ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. 

ʉʪʘʙʠʣʠʟʘʮʠʠ ʧʦʣʠʤʝʨʥʦ-ʙʠʪʫʤʥʦʡ ʜʠʩʧʝʨʩʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʩʝʨʘ ʠ ʝʝ ʩʦʝʜʠʥʝʥʠʷ. 

ʄʝʞʜʫ ʧʦʣʠʤʝʨʦʤ ʠ ʩʝʨʦʡ ʧʨʦʠʩʭʦʜʷʪ ʨʝʘʢʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ 

ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʦʥʠ ʦʩʪʘʶʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʚ ʙʠʪʫʤʝ ʙʣʘʛʦʜʘʨʷ 

ʩʚʦʝʡ ʨʝʰʝʪʯʘʪʦʡ ʩʪʨʫʢʪʫʨʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʙʠʪʫʤʘ ʦʪ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʙʠʪʫʤʘ (ɹʅɼ 70/100). ʋʩʣʦʚʠʷ 

ʠʩʧʳʪʘʥʠʷ: ɹʅɼ 70/100, 4 ʯʘʩʘ, 5 % SBS ïʤʦʜʠʬʠʢʘʪʦʨʘ, ʊ=180-185 
0
ʉ (ʪʘʙʣʠʮʘ1). 

 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʙʠʪʫʤʘ 
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1 2 3 4 5 6 7 8 9 10 11 12 

1 

ɻʣʫʙʠʥʘ ʧʨʦʥʠʢʘʥʠʷ 

ʠʛʣʳ, 0,1 ʤʤ, ʥʝ 

ʤʝʥʝʝ: 

    
 

              

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 

Áʉ 
60 98 83 65 67 65 64 63 62 62 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0Áʉ 32 17 25 17 18 19 17 18 18 18 

2 

ʈʘʩʪʷʞʠʤʦʩʪʴ, ʩʤ, 

ʥʝ ʤʝʥʝʝ: 
    

 
              

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 

Áʉ 
25 >150 >150 129 >150 >150 149,2 >150 141,5 >150 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0Áʉ 11 0,8 4,6 23,1 36,8 30,3 30,5 42,9 34,4 31,5 

3 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʨʘʟʤʷʛʯʝʥʠʷ ʧʦ 

ʢʦʣʴʮʫ ʠ ʰʘʨʫ, Áʉ, 

ʥʝ ʥʠʞʝ  

54 42,8 46,3 52,1 52,6 54,8 56,2 59 61,2 67,5 



YESSENOV SCIENCE JOURNAL ˉ1 (35)-2019 /// YESSENOV SCIENCE JOURNAL 2019, Vol.35, ˉ1 

20 
 

1 2 3 4 5 6 7 8 9 10 11 12 

4 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʭʨʫʧʢʦʩʪʠ ʧʦ 

ʌʨʘʘʩʫ, Áʉ, ʥʝ ʚʳʰʝ 

-20 -20 -21 -17 -18 -16 -17 -15 -17 -15 

5 

ʕʣʘʩʪʠʯʥʦʩʪʴ, %, ʥʝ 

ʤʝʥʝʝ: 
  - 

 
              

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 

Áʉ 
80 - - 89,9 83,2 83,2 89,1 82,1 89,6 93,1 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0Áʉ 70 - - 80 84,8 75,6 73,5 78,4 74,2 75,6 

6 

ʀʟʤʝʥʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ 

ʨʘʟʤʷʛʯʝʥʠʷ ʧʦʩʣʝ 

ʧʨʦʛʨʝʚʘ, Áʉ, ʥʝ 

ʙʦʣʝʝ   

5 - - 7,9 7,2 4 6,5 2,5 1,4 2,6 

7 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʩʧʳʰʢʠ, Áʉ, ʥʝ 

ʥʠʞʝ 

230 265 - 256 248 298 264 258 266 298 

8 

ʉʮʝʧʣʝʥʠʝ ʩ 

ʤʨʘʤʦʨʦʤ ʠʣʠ 

ʧʝʩʢʦʤ 

ɺʳʜʝʨ

ʞʠ-

ʚʘʝʪ 

- - 

ʚʳʜʝʨ 

ʞʠʚʘʝ

ʪ 

ʚʳʜʝ

ʨʞʠʚ

ʘʝʪ 

ʚʳʜʝʨʞ

ʠʚʘʝʪ 

ʚʳʜʝʨʞʠ

ʚʘʝʪ 

ʚʳʜʝʨʞʠ

ʚʘʝʪ 

ʚʳʜʝʨʞʠ

ʚʘʝʪ 

ʚʳʜʝʨʞ

ʠʚʘʝʪ 

9 ʆʜʥʦʨʦʜʥʦʩʪʴ 
ʆʜʥʦ-

ʨʦʜʥʦ 
- - 

ʆʜʥʦ-

ʨʦʜʥʦ 

ʆʜʥ

ʦ-

ʨʦʜʥ

ʦ 

ʆʜʥʦ-

ʨʦʜʥʦ 

ʦʜʥʦ-

ʨʦʜʥʦ 

ʦʜʥʦʨʦʜ

ʥʦ 

ʦʜʥʦʨʦʜ

ʥʦ 

ʆʜʥʦ 

ʨʦʜʥʦ 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʚʦʚʣʝʯʝʥʠʠ ʚ ʩʳʨʴʸ ʙʠʪʫʤʘ ɹʅɼ 70/100 ʜʦ 

30% ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ ʙʦʣʴʰʦʝ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʇɹɺ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʨʦʤʝ 

ʧʦʢʘʟʘʪʝʣʷ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʘʥʠʷ ʠʛʣʳ ʧʨʠ 0
0
ʉ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʭʨʫʧʢʦʩʪʠ.ʇʦʢʘʟʘʪʝʣʴ çʛʣʫʙʠʥʘ 

ʧʨʦʥʠʢʘʥʠʷ ʠʛʣʳ ʧʨʠ 0
0
ʉè ʧʨʠ ʚʩʝʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʥʝ ʫʚʝʣʠʯʠʣʩʷ. ʇʦʢʘʟʘʪʝʣʴ çʪʝʤʧʝʨʘʪʫʨʘ 

ʭʨʫʧʢʦʩʪʠè ʧʨʠ ʚʩʝʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʥʝ ʧʦʥʠʟʠʣʩʷ. ɹʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʙʠʪʫʤʘ ʦʪ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʚ ʠʩʭʦʜʥʦʡ 

ʩʤʝʩʠ (80% ʛʫʜʨʦʥʘ + 20% ʙʠʪʫʤʘ). ʋʩʣʦʚʠʷ ʠʩʧʳʪʘʥʠʷ: ɹʅɼ 70/100, 4 ʯʘʩʘ, 5 % SBS ï

ʤʦʜʠʬʠʢʘʪʦʨʘ, ʊ=175 0ʉ (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʠʘʪʦʨʘ 
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1 2 3 4 5 6 7 8 9 

1 

ɻʣʫʙʠʥʘ ʧʨʦʥʠʢʘʥʠʷ ʠʛʣʳ, 0,1 

ʤʤ, ʥʝ ʤʝʥʝʝ: 
    

 
        

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 Áʉ 60 116 74 61 76 79 67 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0Áʉ 32 19 24 19 21 23 20 
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1 2 3 4 5 6 7 8 9 

2 

ʈʘʩʪʷʞʠʤʦʩʪʴ, ʩʤ, ʥʝ ʤʝʥʝʝ:     
  

      

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 Áʉ 25 >150 >150 130,9 133,5 92,9 73,7 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0Áʉ 11 9,7 4,4 27,7 30,4 31,4 22,6 

3 
ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʟʤʷʛʯʝʥʠʷ ʧʦ 

ʢʦʣʴʮʫ ʠ ʰʘʨʫ, Áʉ, ʥʝ ʥʠʞʝ  
54 41,5 50,1 67,8 71,2 88,8 82,4 

4 
ʊʝʤʧʝʨʘʪʫʨʘ ʭʨʫʧʢʦʩʪʠ ʧʦ 

ʌʨʘʘʩʫ, Áʉ, ʥʝ ʚʳʰʝ 
-20 -17 -17 -16 -21 -20 -18 

5 

ʕʣʘʩʪʠʯʥʦʩʪʴ, %, ʥʝ ʤʝʥʝʝ:   
   

      

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 Áʉ 80 - - 97,1 92,4 95 94,4 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0Áʉ 70 - - 81,2 85,6 80,1 68,6 

6 

ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʨʘʟʤʷʛʯʝʥʠʷ ʧʦʩʣʝ ʧʨʦʛʨʝʚʘ, 

Áʉ, ʥʝ ʙʦʣʝʝ   

5 - - 2,6 0,4 1,4 1,7 

7 
ʊʝʤʧʝʨʘʪʫʨʘ ʚʩʧʳʰʢʠ, Áʉ, ʥʝ 

ʥʠʞʝ 
230 230 230 304 248 246 238 

8 
ʉʮʝʧʣʝʥʠʝ ʩ ʤʨʘʤʦʨʦʤ ʠʣʠ 

ʧʝʩʢʦʤ 

ʚʳʜʝʨ

ʞʠʚʘʝ

ʪ 

- - 
ɺʳʜʝʨ-

ʞʠʚʘʝʪ 

ɺʳʜʝʨ-

ʞʠʚʘʝʪ 

ɺʳʜʝʨ-

ʞʠʚʘʝʪ 

ɺʳʜʝʨ-

ʞʠʚʘʝʪ 

9 ʆʜʥʦʨʦʜʥʦʩʪʴ 
ʦʜʥʦʨ

ʦʜʥʦ 
- - 

ʆʜʥʦ-

ʨʦʜʥʦ 

ʆʜʥʦ-

ʨʦʜʥʦ 

ʆʜʥʦ-

ʨʦʜʥʦ 

ʆʜʥʦ-

ʨʦʜʥʦ 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʚʦʚʣʝʯʝʥʠʠ ʚ ʩʳʨʴʸ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʜʦ 0,25% 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʇɹɺ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʨʦʤʝ ʧʦʢʘʟʘʪʝʣʷ ʛʣʫʙʠʥʘ 

ʧʨʦʥʠʢʘʥʠʷ ʠʛʣʳ ʧʨʠ 0
0
. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʣʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʚ ʇɹɺ ʜʦ 0,5% ʫʭʫʜʰʘʝʪʩʷ 

ʧʦʢʘʟʘʪʝʣʴ çʵʣʘʩʪʠʯʥʦʩʪʴ ʧʨʠ 0
0
ʉè. ʇʦʢʘʟʘʪʝʣʴ çʛʣʫʙʠʥʘ ʧʨʦʥʠʢʘʥʠʷ ʠʛʣʳ ʧʨʠ 0

0
ʉè ʧʨʠ ʚʩʝʭ 

ʩʦʦʪʥʦʰʝʥʠʷʭ ʥʝ ʫʚʝʣʠʯʠʣʩʷ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʦʜʝʥʳ ʠʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʜʙʦʨʫ ʨʝʮʝʧʪʫʨʳ 

ʧʦʣʫʯʝʥʠʷ ʧʦʣʠʤʝʨʥʦ-ʙʠʪʫʤʥʦʛʦ ʚʷʞʫʱʝʛʦ (ʇɹɺ) ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ ʧʨʦʥʠʢʘʥʠʷ ʠʛʣʳ 

ʧʨʠ 0
0

ʉ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʉʊ ʈʂ 1025-2010, ʠ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʫʪʝʤ 

ʫʤʝʥʴʰʝʥʠʷ ʜʦʟʠʨʦʚʢʠ ʤʦʜʠʬʠʢʘʪʦʨʘ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʙʘʚʢʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘ (ʩʝʨʘ). 

ʇʦʣʫʯʝʥʥʳʝ ʇɹɺ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʉʊ ʈʂ 1025-2010 çɺʷʞʫʱʠʝ ʧʦʣʠʤʝʨʥʦ-ʙʠʪʫʤʥʳʝ ʜʦʨʦʞʥʳʝ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢ-

ʩʦʧʦʣʠʤʝʨʦʚ ʪʠʧʘ ʩʪʠʨʦʣ-ʙʫʪʘʜʠʝʥ-ʩʪʠʨʦʣè. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʫʤʝʥʴʰʝʥʠʷ ʜʦʣʠ SBS ʜʦ 5%, ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ɹʅɼ ʜʦ 

20% ʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʩʳʨʴʸ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʜʦ 0,25% ʥʘʙʣʶʜʘʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʇɹɺ ʧʦ 

ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʨʦʤʝ ʧʦʢʘʟʘʪʝʣʷ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʘʥʠʷ ʠʛʣʳ ʧʨʠ 0
0

ʉ. ʇʦʢʘʟʘʪʝʣʴ çʛʣʫʙʠʥʘ 

ʧʨʦʥʠʢʘʥʠʷ ʠʛʣʳ ʧʨʠ 0
0

ʉ ʧʨʠ ʚʩʝʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʥʝ ʫʚʝʣʠʯʠʣʩʷ.  

ʉ 01.01.2016 ʛʦʜʘ ʜʝʡʩʪʚʫʝʪ ʥʦʚʳʡ ʉʊ ʈʂ 2534-2014 çɺʷʞʫʱʠʝ ʧʦʣʠʤʝʨʥʦ-ʙʠʪʫʤʥʳʝ 

ʜʦʨʦʞʥʳʝ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢ-ʩʦʧʦʣʠʤʝʨʦʚ ʪʠʧʘ ʩʪʠʨʦʣ-ʙʫʪʘʜʠʝʥ-ʩʪʠʨʦʣè, ʚ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʝʪ 

ʪʘʢʠʝ ʥʫʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʘʥʠʷ ʠʛʣʳ ʧʨʠ 0
0

ʉ, ʵʣʘʩʪʠʯʥʦʩʪʴ ʧʨʠ 0
0

ʉ, 

ʨʘʩʪʷʞʠʤʦʩʪʴ ʧʨʠ 0
0

ʉ [2]. 
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RESEARCHES OF THE RECIPE FOR PRODUCTION OF A POLYMERIC -

BITUMEN BINDER BASED ON THE THERMOELASTOPLAST MODIFIER  

Akkenzheyeva Anar Shynabaevna - Sh.Yessenov Caspian state university of technology and 

engineering, ɸktau, Kazakhstan, anar.akkenzheyeva@yu.edu.kz. 

Abstract. The article presents the results of studies on the selection of polymer-bitumen 

binder formulations based on the SBS L 30-01A thermoplastic elastomer modifier. The test results 

showed that with a decrease in the proportion of SBS to 5%, with the addition of BND to 20% and 

the addition of a stabilizer to raw materials to 0.25%, there is an improvement in the quality of PBV 

in all indicators. 

Key words: bitumen, modifier, tar, plasticity, elasticity, penetration, tensile properties. 

 

ʋɼʂ 622.276 

 

ɸʅɸʃʀɿ ʈɽɿʋʃʔʊɸʊʆɺ ɻʀɼʈʆɼʀʅɸʄʀʏɽʉʂʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʉʂɺɸɾʀʅ ʅɸ ʄɽʉʊʆʈʆɾɼɽʅʀʀ ʂɸʃɸʄʂɸʉ 

 

ɹʘʷʤʠʨʦʚʘ ʈ.ʋ, ʊʦʛʘʰʝʚʘ ɸ.ʈ., ɾʦʣʙʘʩʘʨʦʚʘ ɸ.ʊ. 

ʂʘʩʧʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ 

ʠʤ. ʐ. ɽʩʝʥʦʚʘ, ɸʢʪʘʫ, ʂʘʟʘʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʦʜʨʦʙʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʢʚʘʞʠʥ (ɻɼʀʉ) ʠ ʧʨʦʚʦʜʷʪʩʷ ʠʭ ʘʥʘʣʠʟ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʂʘʣʘʤʢʘʩ, ʧʨʠʚʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ 

ʩʢʠʥ- ʬʘʢʪʦʨʘ, ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʯʠʩʪʢʝ ʧʨʠʟʘʙʦʡʥʦʡ 

ʟʦʥʳ ʩʢʚʘʞʠʥ. ʇʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʦʙʲʝʢʪʘʤ ʪʝʢʫʱʠʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʠ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʣʘʩʪʦʚ (ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʩʢʠʥ-ʬʘʢʪʦʨ, ʈʧʣ, 

ʧʲʝʟʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʛʠʜʨʦʧʨʦʚʦʜʥʦʩʪʴ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʢʠʥ- ʬʘʢʪʦʨ, ʧʨʠʟʘʙʦʡʥʘʷ ʟʦʥʘ 

ʩʢʚʘʞʠʥʳ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʧʲʝʟʦʧʨʦʚʦʜʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʂʘʣʘʤʢʘʩ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʦʙʚʦʜʥʝʥʠʷ. ɺ ʩʠʣʫ ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʢʦʣʣʝʢʪʦʨʦʚ 

ʦʙʚʦʜʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʥʘʠʙʦʣʝʝ ʧʨʦʤʳʪʳʤ ʠ ʧʨʦʥʠʮʘʝʤʳʤ ʧʨʦʧʣʘʩʪʢʘʤ, ʯʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʦʪʙʦʨʦʤ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʚʦʜʳ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 



YESSENOV SCIENCE JOURNAL ˉ1 (35)-2019 /// YESSENOV SCIENCE JOURNAL 2019, Vol.35, ˉ1 

23 
 

ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʨʳʚʘ ʚʦʜʳ ʧʦ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʤ ʩʣʦʷʤ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʜʦʙʳʯʝ ʥʝʬʪʠ. 

ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 85% ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ 

ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʦʙʚʦʜʥʷʝʪʩʷ ʥʘʛʥʝʪʘʝʤʳʤʠ ʚʦʜʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʨʫʛʠʤʠ ʧʨʠʯʠʥʘʤʠ 

ʦʙʚʦʜʥʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

¶ ʦʙʚʦʜʥʝʥʠʝ ʧʦʜʦʰʚʝʥʥʳʤʠ ʚʦʜʘʤʠ; 

¶ ʥʘʨʫʰʝʥʠʝ ʢʦʣʦʥʥʳ; 

¶ ʙʣʠʟʦʩʪʴ ɺʅʂ. 

ʅʦʚʠʟʥʘ. ɸʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʩʢʠʥ-ʬʘʢʪʦʨʘ ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (>1) ʩʢʠʥ-ʬʘʢʪʦʨ ʥʘ 96 ʩʢʚʘʞʠʥʘʭ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʦʢʦʣʦʩʪʚʦʣʴʥʳʭ ʟʦʥ ʧʣʘʩʪʦʚ. ʇʦ 41 ʩʢʚʘʞʠʥʘʤ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʧʨʦʚʝʜʝʥʠʶ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʯʠʩʪʢʝ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʩʢʚʘʞʠʥ. 

ʄʝʪʦʜʳ (ʤʝʪʦʜʦʣʦʛʠʷ) ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺ 2011 ʛʦʜʫ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʂʘʣʘʤʢʘʩ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʩʨʝʜʥʠʭ ʧʦ ʛʦʨʠʟʦʥʪʘʤ ʪʝʢʫʱʠʭ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʘʩʪʦʚ, ʜʠʘʛʥʦʩʪʠʢʠ ʩʢʚʘʞʠʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʩʢʚʘʞʠʥ. 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1. ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʬʠʣʴʪʨʘʮʠʠ: - ʟʘʤʝʨʳ 

ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ ʛʣʫʙʠʥʥʳʤ ʤʘʥʦʤʝʪʨ-ʪʝʨʤʦʤʝʪʨʦʤ; ʨʝʞʠʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʚʘʞʠʥ 

(ʩʥʷʪʠʝ ʀʂ). 

2. ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʦʪʙʦʨʦʚ. 

- ʩʥʷʪʠʝ ʠʥʜʠʢʘʪʦʨʥʦʡ ʢʨʠʚʦʡ (ʀɼ). 

3. ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʬʠʣʴʪʨʘʮʠʠ: 

- ʩʥʷʪʠʝ ʢʨʠʚʦʡ ʧʘʜʝʥʠʷ ʜʘʚʣʝʥʠʷ (ʂʇɼ),  

- ʩʥʷʪʠʝ ʢʨʠʚʦʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫʨʦʚʥʷ (ʂɺʋ).  

4. ʂʦʤʧʣʝʢʩʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʐɻʅʋ. 

ɻʣʫʙʠʥʥʳʝ ʟʘʤʝʨʳ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʛʣʫʙʠʥʥʳʭ 

ʤʘʥʦʤʝʪʨʦʚ ʪʠʧʘ ɸʄʊ-0,8 ʠ PPS-25. ɿʘʤʝʨʳ ʫʩʪʴʝʚʳʭ ʜʘʚʣʝʥʠʡ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʵʣʝʢʪʨʦʥʥʳʤ 

ʫʩʪʴʝʚʳʤ ʤʘʥʦʤʝʪʨʦʤ ʄʊʋ-0,4. ɿʘʤʝʨʳ ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʟʘʪʨʫʙʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠʙʦʨʦʤ ʉʋɼʆʉ-ɸɺʊʆʄɸʊ. ʀʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʢʘʯʘʥʠʡ ʩʪʘʥʢʘ ʢʘʯʘʣʢʠ 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʤʝʪʦʜʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʘʚʣʝʥʠʷ 

(ʫʨʦʚʥʷ) ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʦʠʣʩʷ ʛʨʘʬʠʢ ʂɺɼ (ʂɺʋ) ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʘʨʘʢʪʝʨʦʤ ʧʦʚʝʜʝʥʠʷ ʢʨʠʚʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʜʘʚʣʝʥʠʷ, 

ʫʯʠʪʳʚʘʷ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʣʘʩʪʦʚ, ʚʳʙʠʨʘʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ 

ʧʨʠʪʦʢʘ ʬʣʶʠʜʘ ʢ ʩʢʚʘʞʠʥʝ, ʚʢʣʶʯʘʷ ʛʝʦʤʝʪʨʠʶ ʧʣʘʩʪʘ ʠ ʛʨʘʥʠʮ, ʦʧʨʝʜʝʣʷʣʠʩʴ ʝʤʢʦʩʪʥʦ-

ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʣʘʩʪʘ. ʉ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ ʨʝʞʠʤʘ 

ʪʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʡ ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʠ: 

ʛʨʘʬʠʢ ʂɺɼ ʚ ʜʝʢʘʨʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ; ʛʨʘʬʠʢ ʧʨʠʪʦʢʘ (ʠʥʜʠʢʘʪʦʨʥʘʷ ʢʨʠʚʘʷ). ɺ ʢʘʞʜʦʤ 

ʩʣʫʯʘʝ ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʮʝʥʠʚʘʣʘʩʴ ʩʭʦʜʠʤʦʩʪʴʶ, ʬʘʢʪʠʯʝʩʢʦʡ ʠ 

ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʡ ʢʨʠʚʳʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʂʇɼ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʙʦʨʘ PPS-25 ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʣʘʩʪʘ ʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʩʢʚʘʞʠʥʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʀɼ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʦʚ 

ʬʠʣʴʪʨʘʮʠʠ ï ʠʟʤʝʥʝʥʠʷ ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʜʝʙʠʪʘ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʘʩʪʘ, ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʩʢʚʘʞʠʥʳ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ. 

ʈʝʞʠʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʥʘ ʩʢʚʘʞʠʥʝ, ʨʘʙʦʪʘʶʱʝʡ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ 

ʩʧʦʩʦʙʦʤ. ʀʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʢʘʯʘʥʠʡ. 

ɿʘʤʝʨʳ ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʟʘʪʨʫʙʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠʙʦʨʦʤ 

ʉʋɼʆʉ-ɸɺʊʆʄɸʊ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʐɻʅʋ ʚʳʧʦʣʥʷʶʪʩʷ 

ʜʠʥʘʤʦʛʨʘʬʦʤ ʉʠʜʜʦʩ-ʘʚʪʦʤʘʪè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʠʘʛʥʦʩʪʠʢʠ ʩʢʚʘʞʠʥ ʧʦʣʫʯʘʶʪ ʜʘʥʥʳʝ ʜʣʷ 

ʧʦʜʙʦʨʘ ʛʣʫʙʠʥʥʦ-ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çɸʚʪʦʪʝʭʥʦʣʦʛè ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ɺ.ɻ. ɻʦʨʥʘ, ɻ.ʀ.ɹʦʛʦʤʦʣʴʥʦʛʦ, ʀ.ʊ. 

ʄʠʱʝʥʢʦ. 

 

ʊʘʙʣʠʮʘ 1 - ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɻʦʨʠʟʦʥʪʳ ʀʂ ʂɺʋ ʂʇɼ ʀɼ ɼʠʘʛʥʦʩʪ. 

ʠʩʩʣʝʜ. 

ʦʙʦʨʫʜ. 

ʖ-5ʉ 2 3 0 2 8 

ʖ-4ʉ,5ʉ 1 1 0 0 1 

ʖ-4ʉ 19 25 10 5 32 

ʖ-3ʉ,4ʉ 8 5 7 

 

4 

ʖ-3ʉ 16 27 5 8 22 

ʖ-2ʉ,3ʉ 14 8 4 3 12 

ʖ-2ʉ 13 16 6 2 18 

ʖ-1ʉ,2ʉ 2 4 1 

 

5 

ʖ-1ʉ 15 38 15 9 45 

ʖ-I, 1ʉ 0 3 0 

 

3 

ʖ-I 16 40 12 3 42 

ʖ-I, II  0 2 0 

 

2 

ʖ-II  6 25 9 1 31 

ʖ-II, III  0 2 0 

 

1 

ʖ-III  6 18 9 1 29 

ʖ-III, IV  0 1 0 

 

5 

ʖ-IV  4 4 1 4 5 

ʖ-IV, V 0 2 0 1 3 

ʖ-V 6 6 0 

 

7 

ʖ-V,VI  2 0 0 

 

3 

ʖ-VI  0 0 0 0 1 

ʖ-0 0 1 0 

 

1 

ɺʉɽɻʆ 130 231 79 39 280 

 

ʉʨʝʜʥʠʝ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʦʙʲʝʢʪʘʤ ʪʝʢʫʱʠʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʧʣʘʩʪʦʚ (ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʩʢʠʥ-ʬʘʢʪʦʨ, ʈʧʣ, ʧʲʝʟʦʧʨʦʚʦʜʥʦʩʪʴ ʠ 

ʛʠʜʨʦʧʨʦʚʦʜʥʦʩʪʴ) ʧʦ ʛʦʨʠʟʦʥʪʫ ʖ-5ʉ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. ʆʩʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʠʚʝʜʝʥʳ ʚ [1]. 

 

ʊʘʙʣʠʮʘ 2 - ʊʝʢʫʱʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʩʪʦʚ ʚ ʩʨʝʜʥʝʤ ʖ-5ʉ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʂʦʣ-ʚʦ ɼʠʘʧʘʟʦʥ 

ʠʟʤʝʥʝʥʠʷ 

ʉʨʝʜ. 

ʟʥʘʯ. ʩʢʚ ʠʟʤʝʨ min max 

1 2 3 4 5 6 

ɼʦʙʳʚʘʶʱʠʝ ʩʢʚʘʞʠʥʳ 

ʇʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʄʇʘ 12 12 6,39 9,1 8,18 

ɿʘʙʦʡʥʦʝ ʜʘʚʣʝʥʠʝ, ʄʇʘ 12 10 3,6 7,3 5,67 

ɼʝʙʠʪ ʞʠʜʢʦʩʪʠ, ʤ
3
/ʩʫʪ 12 10 1 30 13,9 

ʂʦʵʬʬ. ʧʨʦʜʫʢʪ. ʧʦ ʞʠʜʢʦʩʪʠ, (ʤ
3
/ʩʫʪ/ʄʇʘ) 12 12 0,091 2,7 0,82 
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1 2 3 4 5 6 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ, ʤɼ 12 4 25,78 658,17 256 

ʇʴʝʟʦʧʨʦʚʦʜʥʦʩʪʴ,ʤ
2
/ʩ 12 4 0,5 9,48 4,2 

ɻʠʜʨʦʧʨʦʚʦʜʥʦʩʪʴ, ʤ
3
/ʄʇʘ*ʩ 12 4 2,12 7,19 4,7 

ʉʢʠʥ - ʬʘʢʪʦʨ 12 4 -2,8 0,1 -1,5 

 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩʢʚʘʞʠʥ ʨʝʟʫʣʴʪʘʪʘʤ, ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʪʣʠʯʘʶʪʩʷ ʩʢʚʘʞʠʥʳ, ʜʨʝʥʠʨʫʶʱʠʝ ʧʣʘʩʪʳ ʖ-I, ʖ-2 ʠ ʖ-

V+VI ʛʦʨʠʟʦʥʪʦʚ. ʋʣʫʯʰʝʥʥʳʤʠ ʢʦʣʣʝʢʪʦʨʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʧʨʦʥʠʮʘʝʤʦʩʪʴ) ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʪʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʣʘʩʪʳ ʖ-I, ʖ-II ʠ ʖ-IV+V ʛʦʨʠʟʦʥʪʦʚ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʧʣʘʩʪʝ ʪʘʢʞʝ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ ʖ-

2C, ʖ-IC ʠ ʖ-I ʛʦʨʠʟʦʥʪʘʭ. 

ɸʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʩʢʠʥ-ʬʘʢʪʦʨʘ ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (>1) ʩʢʠʥ-ʬʘʢʪʦʨ ʥʘ 96 ʩʢʚʘʞʠʥʘʭ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʦʢʦʣʦʩʪʚʦʣʴʥʳʭ ʟʦʥ ʧʣʘʩʪʦʚ. ʇʦ 41 ʩʢʚʘʞʠʥʘʤ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʧʨʦʚʝʜʝʥʠʶ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʯʠʩʪʢʝ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʩʢʚʘʞʠʥ. [2] 

ɺʳʚʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʯʠʩʪʢʝ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʩʢʚʘʞʠʥ 

(ʩʥʠʞʝʥʠʶ ʩʢʠʥ-ʵʬʬʝʢʪʘ) ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʙʦʪ: 

1. ʆʙʨʘʙʦʪʢʠ ʧʨʠʟʘʙʦʡʥʳʭ ʟʦʥ ʧʣʘʩʪʦʚ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ (ɺʋɺʕ, ʕʂɺ, ʉʂʆ ʠ 

ʜʨ.). 

2. ɼʦʩʪʨʝʣʳ ʵʬʬʝʢʪʠʚʥʳʭ ʪʦʣʱʠʥ ʢʦʣʣʝʢʪʦʨʦʚ. 

3. ʇʨʦʚʝʜʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʦʜʳ, ʟʘʢʘʯʠʚʘʝʤʦʡ ʚ ʧʣʘʩʪ. ɺ ʩʣʫʯʘʝ 

ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʦʨʦʜʳ ʩ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʦʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʥʦʚʳʡ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʚʦʜʳ. 

ʉ ʮʝʣʴʶ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ ʥʝʬʪʠ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠ 

ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʩʢʚʘʞʠʥ ʢʠʩʣʦʪʥʳʤʠ ʩʦʩʪʘʚʘʤʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪ ʧʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ ʥʝʬʪʠ ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʧʦʠʩʢ ʠ ʘʢʪʠʚʥʦ 

ʚʥʝʜʨʷʪʴ ʥʦʚʳʝ ʩʦʩʪʘʚʳ ʠ ʪʝʭʥʦʣʦʛʠʠ: ʢʠʩʣʦʪʥʳʡ ʨʝʘʛʝʥʪ ʅʝʪʨʦʣ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʇɸɺ - ʅʝʬʪʝʥʦʣ ʂ, ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʤʝʥʝʥʠʷ ʨʝʘʛʝʥʪʘ ʉʂ-ʊʂ 4 ʩ ʅʝʬʪʝʥʦʣʦʤ ʂ, ʢʠʩʣʦʪʥʳʡ 

ʩʦʩʪʘʚ ʂʉʇʕʆ-4 ʠ ʜʨ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʟʘʙʦʡʥʫʶ ʟʦʥʫ ʩʢʚʘʞʠʥ: ʩʝʣʝʢʪʠʚʥʳʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʟʨʳʚ ʧʣʘʩʪʘ 

(ɻʈʇ), ʛʠʜʨʦʧʝʩʢʦʩʪʨʫʡʥʘʷ ʧʝʨʬʦʨʘʮʠʷ (ɻʇʇ), ʚʠʙʨʦʦʙʨʘʙʦʪʢʘ ʇɿʉ, ʦʙʨʘʙʦʪʢʘ ʇɿʉ 

ʜʝʧʨʝʩʩʠʝʡ-ʨʝʧʨʝʩʩʠʝʡ, ʘʢʫʩʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʇɿʉ. 
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ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ סשײʳʤʘʣʘʨʜʳ ʛʠʜʨʦʜʠʥʘʤʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʪװʨʣʝʨʽ (ױɻɼɿ) ʝʛʞʝʡ - 

ʪʝʛʞʝʡʣʽ ʢᴇʨʩʝʪʽʣʛʝʥ ʞᴅʥʝ פʘʣʘʤץʘʩ ʢʝʥ ʦʨʥʳʥʜʘ ʦʣʘʨʜʳ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʝʜʽ, ʩʢʠʥ-

ʬʘʢʪʦʨʜʳש ʤᴅʥʽ ʢʝʣʪʽʨʽʣʝʜʽ, סשײʳʤʘʣʘʨʜʳש ʪװʧ ʘʡʤʘסʳʥ ʪʘʟʘʣʘʫ ʙʦʡʳʥʰʘ ʽʩ-ʰʘʨʘʣʘʨʜʳ 

ʞװʨʛʽʟʫ ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨ ʙʝʨʽʣʛʝʥ. ʇʘʡʜʘʣʘʥʫ ʦʙʲʝʢʪʽʣʝʨʽ ʙʦʡʳʥʰʘ ץʘʙʘʪʪʘʨʜʳש 

ʘסʳʤʜʘסʳ ᴇʥʽʤʜʽ ʞᴅʥʝ ʩװʟʛʽʰ ʧʘʨʘʤʝʪʨʣʝʨʽ (ᴇʥʽʤʜʽʣʽʛʽ, ᴇʪʢʽʟʛʽʰʪʽʛʽ, ʩʢʠʥ-ʬʘʢʪʦʨʳ, ʈץʘʙ, 

ʞʳʣʫ ᴇʪʢʽʟʛʽʰʪʽʛʽ ʞᴅʥʝ ʛʠʜʨʦᴇʪʢʽʟʛʽʰʪʽʛʽ) ʢʝʣʪʽʨʽʣʛʝʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʛʠʜʨʦʜʠʥʘʤʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ, ʩʢʠʥ-ʬʘʢʪʦʨ, סשײʳʤʘʥʳש ʪװʧ ʘʡʤʘסʳ, 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷʣʘʫ, ᴇʥʽʤʜʽʣʽʢ, ᴇʪʢʽʟʛʽʰʪʽʛʽ, ʧʴʝʟʦᴇʪʢʽʟʛʽʰʪʽʛʽ. 

ANALYSIS OF THE RESULTS OF HYDRODYNAMIC RESEARCHES OF WELLS AT 

THE KALAMKAS  

Bayamirova Ryskol Ymarovna- Sh.Yessenov Caspian state university of technology and 
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Abstract. The article presents in detail the types of hydrodynamic studies of wells (gdis) 

and their analysis at the Kalamkas field, the values of the skin factor, and recommendations for 

measures to clean the bottom-hole zone of wells. Given average operating current productive and 

filtration reservoir parameters (productivity, permeability, skin factor, PL, photoproduct and water 

permeability). 

Key words: well testing skin factor bottom whole zone, intensification, productivity, 

permeability, and photoproduct. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʊɽʈʄʀʏɽʉʂʀʍ ʂɸʄʅɽʈɽɿʅʓʍ ʀʅʉʊʈʋʄɽʅʊʆɺ 

 

ɼʞʫʤʘʛʘʟʠʝʚʘ ʐ.ʂ., ɹʫʢʘʝʚʘ ɸ.ɿ. 

ʂʘʩʧʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ  

ʠʤ. ʐ. ɽʩʝʥʦʚʘ, ʛ. ɸʢʪʘʫ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʜʦʙʳʯʘ ʦʙʣʠʮʦʚʦʯʥʦʛʦ ʢʘʤʥʷ ʠʟ ʢʨʝʧʢʠʭ 

ʛʦʨʥʳʭ ʧʦʨʦʜ-ʛʨʘʥʠʪʦʚ. ʆʧʠʩʘʥʳ ʨʘʮʠʦʥʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʜʦʙʳʯʠ ʙʣʦʯʥʦʛʦ ʢʘʤʥʷ ʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʨʤʦʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠ ʜʦʙʳʯʠ 

ʙʣʦʯʥʦʛʦ ʢʘʤʥʷ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʘʛʨʝʛʘʪʘ ʢʘʤʥʝʨʝʟʥʦʡ 

ʤʘʰʠʥʳ, ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʨʤʦʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʣʘʜʘʶʱʠʡ ʧʦʚʳʰʝʥʥʳʤʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʥʘʷ ʧʦʨʦʜʘ, ʪʝʨʤʦʠʥʩʪʨʫʤʝʥʪ, ʙʝʥʟʦʚʦʟʜʫʰʥʘʷ ʛʦʨʝʣʢʘ, 

ʢʘʤʥʝʨʝʟʥʘʷ ʤʘʰʠʥʘ, ʪʦʧʣʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʙʝʥʟʠʥ, ʢʝʨʦʩʠʥ, ʚʦʟʜʫʭ). 

 

ʈʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʙʣʠʮʦʚʦʯʥʦʛʦ ʢʘʤʥʷ ʦʪʣʠʯʘʝʪʩʷ ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʪʘʢʦʛʦ ʨʦʜʘ ʢʘʨʴʝʨʳ ʚ ʦʩʦʙʫʶ ʛʨʫʧʧʫ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʕʪʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʢʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ [1], ʷʚʣʷʶʪʩʷ: 

ʘ) ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʜʦʙʳʯʠ ʢʘʤʥʷ ʩʦʭʨʘʥʷʪʴ ʝʛʦ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ (ʪ.ʝ. ʧʨʦʯʥʦʩʪʴ, ʙʣʦʯʥʦʩʪʴ ʠ ʜʝʢʦʨʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ); 

ʙ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʪʜʝʣʝʥʠʷ ʙʣʦʢʦʚ ʢʘʤʥʷ ʦʪ ʟʘʙʦʷ, ʧʦʛʨʫʟʢʠ 
ʠʭ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʧʦʜʲʝʤʘ ʠʟ ʢʘʨʴʝʨʘ; 

ʚ) ʧʨʠʤʝʥʝʥʠʝ ʦʩʦʙʳʭ ʚʘʨʠʘʥʪʦʚ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʧʦʩʦʙʦʚ ʚʩʢʨʳʪʠʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʇʝʨʚʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʧʝʮʠʬʠʢʫ ʨʘʙʦʪʳ ʢʘʨʴʝʨʦʚ ʧʦ ʜʦʙʳʯʝ ʙʣʦʯʥʦʛʦ 

ʢʘʤʥʷ. ʆʥʘ ʥʘʢʣʘʜʳʚʘʝʪ ʫʩʣʦʚʠʷ ʢʘʢ ʥʘ ʩʨʝʜʩʪʚʘ, ʪʘʢ ʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʜʦʙʳʯʥʳʭ ʨʘʙʦʪ. ɺʩʝ 
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ʧʦʜʯʠʥʝʥʦ ʩʦʭʨʘʥʝʥʠʶ ʮʝʣʦʩʪʥʦʩʪʠ ʢʘʤʥʷ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʨʘʙʦʪʳ ʢʘʨʴʝʨʦʚ, ʜʘʞʝ 

ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʝʱʠʥ ʠ ʤʠʢʨʦʦʨʠʝʥʪʠʨʦʚʢʠ ʤʠʥʝʨʘʣʦʚ ʚʳʭʦʜ ʢʨʫʧʥʳʭ 

ʙʣʦʢʦʚ ʠʟ ʛʦʨʥʦʡ ʤʘʩʩʳ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʜʢʦ ʧʨʝʚʳʰʘʝʪ 25-30%, ʘ ʦʩʪʘʣʴʥʘʷ ʤʘʩʩʘ ʧʦʨʦʜʳ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʳʪʦʚʦʡ ʢʘʤʝʥʴ, ʤʝʣʢʠʝ ʙʣʦʢʠ ʠ ʪ.ʜ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚ ʢʘʨʴʝʨʝ ʠʤʝʝʪ ʟʥʘʥʠʝ ʘʥʠʟʦʪʨʦʧʥʦʩʪʠ 

ʩʪʨʦʝʥʠʷ ʤʘʩʩʠʚʘ, ʢʦʪʦʨʦʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʙʦʨʝ ʩʧʦʩʦʙʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʨʘʙʦʪʢʠ. ɸʥʠʟʦʪʨʦʧʥʦʩʪʴ ʩʪʨʦʝʥʠʷ ʤʘʩʩʠʚʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚ ʛʨʘʥʠʪʘʭ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʨʘʩʢʦʣ 

ʢʘʤʥʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ.  

ɼʣʷ ʜʦʙʳʯʠ ʦʙʣʠʮʦʚʦʯʥʦʛʦ ʢʘʤʥʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʶʪ ʜʚʘ ʩʧʦʩʦʙʘ: 

1. ʆʪʢʦʣ ʢʘʤʝʥʥʦʛʦ ʙʣʦʢʘ ʩ ʧʦʤʦʱʴʶ ʢʣʠʥʴʝʚ. ʉʧʦʩʦʙ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦ 

ʣʠʥʠʠ ʦʪʢʦʣʘ ʩʚʝʨʣʷʪʩʷ ʦʪʚʝʨʩʪʠʷ, ʟʘʪʝʤ ʚ ʥʠʭ ʚʙʠʚʘʶʪʩʷ ʩʪʘʣʴʥʳʝ ʢʣʠʥʴʷ, ʧʦ ʢʦʪʦʨʳʤ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʦʱʥʳʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʫʜʘʨ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʦʢ, ʪʨʝʙʫʝʪ 

ʤʥʦʛʦ ʚʨʝʤʝʥʠ [2]. 

2. ʊʝʨʤʠʯʝʩʢʘʷ ʨʝʟʢʘ ʢʘʤʥʷ ʦʛʥʝʥʥʦʡ ʩʪʨʫʝʡ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʨʘʙʦʪʳ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʚʪʦʨʦʤ ʩʧʦʩʦʙʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. ɺʥʝʜʨʷʝʤʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʪʝʨʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʦʭʦʜʢʠ ʱʝʣʝʚʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʛʨʘʥʠʪʥʦʤ 

ʤʘʩʩʠʚʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʦʚʳʩʠʣ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪ. ʇʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʥʘʞʝʥʠʷ ʧʦʜʛʦʪʘʚʣʠʚʘʝʤʦʛʦ ʢ ʦʪʙʦʡʢʝ ʤʦʥʦʣʠʪʘ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ 

ʪʝʨʤʠʯʝʩʢʦʡ ʧʨʦʭʦʜʢʠ ʱʝʣʝʚʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʤʘʩʩʠʚʝ ʦʪʙʦʡʢʠ ʤʦʥʦʣʠʪʘ ʚʝʜʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʦʥ ʦʙʥʘʞʝʥ ʧʦ ʯʝʪʳʨʝʤ ʧʣʦʩʢʦʩʪʷʤ. ʇʦʜʛʦʪʦʚʣʝʥʥʳʡ ʢ ʦʪʙʦʡʢʝ ʤʦʥʦʣʠʪ ʦʩʪʘʝʪʩʷ ʩʚʷʟʘʥ ʩ 

ʤʘʩʩʠʚʦʤ ʦʜʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʤʠ. ʇʨʠʯʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʧʣʦʩʢʦʩʪʴ ʚʳʙʠʨʘʝʪʩʷ ʚ ʤʝʩʪʝ ʧʨʦʭʦʞʜʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʪʨʝʱʠʥʳ. ʊʘʢʘʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʪʙʦʡʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʩʦʭʨʘʥʝʥʠʶ ʮʝʣʦʩʪʥʦʩʪʠ ʢʘʤʥʷ, ʚʳʭʦʜ 

ʙʣʦʢʦʚ ʧʦʚʳʩʠʣʩʷ ʜʦ 25-40%. ʆʜʥʘʢʦ, ʦʩʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʩʪʘʝʪʩʷ ʥʘʣʠʯʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʪʨʝʱʠʥ [1, 3]. 

ʆʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʦʭʦʜʢʠ ʱʝʣʝʚʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʛʨʘʥʠʪʥʳʭ ʤʘʩʩʠʚʘʭ ʷʚʣʷʶʪʩʷ 

ʨʫʯʥʳʝ ʙʝʥʟʦʚʦʟʜʫʰʥʳʝ ʛʦʨʝʣʢʠ. ʊʘʢʠʤʠ ʛʦʨʝʣʢʘʤʠ ʚʦʟʤʦʞʥʘ ʧʨʦʭʦʜʢʘ ʱʝʣʝʚʳʭ ʚʳʨʘʙʦʪʦʢ 

ʪʦʣʴʢʦ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɻʣʫʙʠʥʘ ʚʳʨʘʙʦʪʦʢ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʘʚʣʷʝʪ 1,5-3 ʤʝʪʨʘ, ʭʦʪʷ ʠʟʚʝʩʪʥʳ ʧʨʠʤʝʨʳ 

ʧʨʦʭʦʜʢʠ ʱʝʣʝʚʳʭ ʚʳʨʘʙʦʪʦʢ ʥʘ ʛʣʫʙʠʥʫ ʧʷʪʠ ʠ ʙʦʣʝʝ ʤʝʪʨʦʚ. ʈʫʯʥʳʤʠ ʛʦʨʝʣʢʘʤʠ ʚʝʩʪʠ 

ʧʨʦʭʦʜʢʫ ʚʳʨʘʙʦʪʦʢ ʚ ʛʣʫʙʠʥʝ ʪʷʞʝʣʦ, ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʪʨʫʜʥʳʤʠ ʚ ʫʧʨʘʚʣʝʥʠʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʟʘʜʘʥʠʝʤ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʠʟʛʦʪʦʚʣʝʥ ʣʘʙʦʨʘʪʦʨʥʳʡ 

ʦʙʨʘʟʝʮ ʤʘʰʠʥʳ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ï ʫʩʪʘʥʦʚʢʠ ʪʝʨʤʠʯʝʩʢʦʡ ʨʝʟʢʠ ʢʘʤʥʷ. ʂ ʪʝʭʥʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʥʝʩʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʧʨʦʩʪʦʪʳ, ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʠ, 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʨʘʙʦʪʝ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʥʦʚʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʰʠʥʳ.  

ʇʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʟʦʢ ʢʘʤʥʷ ʩʦʩʪʦʠʪ ʠʟ ʨʝʟʘʢʘ 

ʪʝʨʤʠʯʝʩʢʦʛʦ, ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʪʨʫʙ, ʢʦʤʧʨʝʩʩʦʨʘ, ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʠ ʚʦʟʜʫʭʘ, 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʦʜʘʶʱʝʡ ʩʠʩʪʝʤʳ. ʆʙʦʩʥʦʚʘʥʳ ʩʠʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʘʥʦʚʢʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʢʦʨʦʩʪʴ ʨʝʟʢʠ ʧʦ ʛʨʘʥʠʪʫ ʥʝ ʤʝʥʝʝ 50 ʤʤ/ʤʠʥ.  

ʂ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʦʜʘʶʱʝʡ ʩʠʩʪʝʤʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʨʘʟʤʝʨʘʤ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ: ʜʣʠʥʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʥʝ ʤʝʥʝʝ 4000 ʤʤ, ʠ ʥʝ ʙʦʣʝʝ 20000 ʤʤ; 

ʚʝʣʠʯʠʥʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʥʝ ʤʝʥʝʝ 6000 ʤʤ, ʧʦʚʦʨʦʪʘʤ ʨʝʟʘʢʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʥʝ ʤʝʥʝʝ 180
0
. ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʧʨʠʚʦʜ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʟʘʜʘʥʥʳʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʡ ʩʦ ʩʪʫʧʝʥʯʘʪʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ. ʄʘʩʩʘ 

ʨʝʟʘʢʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 20 ʢʛ.  

ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʥʘʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʫʣʫʯʰʝʥʥʳʝ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʊʈɺ-60, ʊʈɺ12ʄ). ʆʥʠ ʦʩʥʘʱʝʥʳ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʥʘʩʘʜʢʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʚʳʩʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʛʦʨʝʣʦʢ. ʇʨʦʚʝʜʝʥʳ ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʵʪʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ï 5 ʤ
3
/ʤʠʥ, ʨʘʩʭʦʜ ʛʦʨʶʯʝʛʦ (ʙʝʥʟʠʥ / 
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ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ) ï 15 ʣ/ʯʘʩ, ʜʠʘʤʝʪʨ ʩʦʧʣʘ ï 13 ʤʤ, ʜʠʘʤʝʪʨ ʩʦʧʝʣ ʥʘʩʘʜʦʢ ï 20 (22) ʤʤ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʡ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʜʣʠʥʘ ʬʘʢʝʣʘ ʛʦʨʝʣʢʠ ï 25 ʩʤ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʧʦ ʦʙʲʝʤʥʦʡ ʦʙʨʘʙʦʪʢʝ 4000 ʩʤ
3
/ ʤʠʥ.  

ʊʘʢʞʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚʘʨʠʘʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʨʤʦʨʝʟʘʢʦʚ ɹɺʈ80 (ʨʠʩʫʥʦʢ 1) ʠ 

ʝʛʦ ʘʥʘʣʦʛ ʊʈ60. 

 
 

ʈʠʩʫʥʦʢ 1 ï ʊʝʨʤʦʨʝʟʘʢ ɹɺʈ80 

1 ï ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʛʦʣʦʚʢʘ, 2 ï ʢʘʤʝʨʘ ʩʛʦʨʘʥʠʷ, 3 ï ʩʦʧʣʦ, 

4 ï ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʡ ʥʘʩʘʜʦʢ, 5 ï ʫʜʣʠʥʠʪʝʣʴʥʘʷ ʪʨʫʙʘ, 6 ï ʟʘʜʥʷʷ ʢʨʳʰʢʘ ʢʘʤʝʨʳ 

ʩʛʦʨʘʥʠʷ, 7 ï ʟʘʚʠʭʨʠʪʝʣʴ ʚʦʟʜʫʭʘ, 8 ï ʬʦʨʩʫʥʢʘ 

 

ɺ ʧʨʝʜʣʦʞʝʥʥʳʭ ʩʭʝʤʘʭ ʤʝʥʷʣʘʩʴ ʬʦʨʤʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʬʦʨʩʫʥʦʢ, ʜʣʠʥʳ ʢʘʤʝʨʳ 

ʩʛʦʨʘʥʠʷ, ʚʝʣʠʯʠʥʘ ʱʝʣʝʡ ʜʣʷ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʠ ʪ.ʜ. 

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʚ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʨʝʟʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʧʦʣʫʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʡ ʚʳʨʘʙʦʪʢʠ ʱʝʣʝʡ ʥʘ ʫʯʘʩʪʢʘʭ ʛʨʘʥʠʪʥʦʛʦ ʤʘʩʩʠʚʘ ʩ ʚʢʣʶʯʝʥʠʝʤ 

ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʜʨʫʛʠʭ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʦʩʪʘʚʘ ʚʜʦʣʴ ʣʠʥʠʠ 

ʨʝʟʘ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʩʢʦʨʦʩʪʠ ʚʳʨʘʙʦʪʢʠ ʱʝʣʝʡ ʧʦ ʛʣʫʙʠʥʝ. ʇʨʠ ʨʝʟʘʥʠʠ 

ʨʫʯʥʳʤʠ ʪʝʨʤʦʠʥʩʪʨʫʤʝʥʪʘʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʥʝ ʦʩʣʦʞʥʷʝʪ ʧʨʦʭʦʜʢʫ ʱʝʣʠ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʣʝʛʢʦ ʟʘʜʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɿʘʢʣʘʜʳʚʘʪʴ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʢʘʤʥʝʨʝʟʥʦʡ ʤʘʰʠʥʳ ʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʨʤʦʨʘʟʨʫʰʘʝʤʦʩʪʠ ʧʦʨʦʜ ʥʘ ʟʘʙʦʝ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ. ʇʦʧʳʪʢʠ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʙʳʣʠ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʩʪʘʥʢʦʚ ʦʛʥʝʚʦʛʦ ʙʫʨʝʥʠʷ, ʛʜʝ ʨʝʰʘʝʪʩʷ ʚʦʧʨʦʩ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ 

ʪʝʨʤʦʙʫʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʧʨʦʜʚʠʞʝʥʠʷ ʟʘʙʦʷ, ʪ.ʝ. ʚʦʧʨʦʩ ʧʦʜʜʝʨʞʘʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʩʨʝʟʘ ʩʦʧʣʘ ʛʦʨʝʣʢʠ ʜʦ ʟʘʙʦʷ. ʅʘʜʝʞʥʳʭ ʠ ʧʨʦʩʪʳʭ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʥʝ ʙʳʣʦ ʥʘʡʜʝʥʦ [4]. 

ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʢʘʤʥʝʨʝʟʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʧʨʦʭʦʜʢʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʱʝʣʝʚʳʭ ʚʳʨʘʙʦʪʦʢ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʪʝʣʝʞʢʫ, ʥʘ ʢʦʪʦʨʦʡ 

ʩʤʦʥʪʠʨʦʚʘʥʳ ʚʩʝ ʧʨʠʚʦʜʳ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʤʘʰʠʥʳ. ʊʝʣʝʞʢʘ ʧʝʨʝʤʝʱʘʝʪʩʷ 

ʧʦ ʨʝʣʴʩʦʚʦʤʫ ʧʫʪʠ ʚʜʦʣʴ ʣʠʥʠʠ ʨʝʟʘ. ʅʘ ʪʝʣʝʞʢʝ ʫʩʪʘʥʦʚʣʝʥ ʢʨʦʥʰʪʝʡʥ ʩ ʥʘʧʨʘʚʣʷʶʱʝʡ 

ʢʘʨʝʪʢʦʡ, ʛʜʝ ʥʘ ʰʘʨʥʠʨʥʳʭ ʦʧʦʨʘʭ ʫʢʨʝʧʣʷʝʪʩʷ ʰʪʘʥʛʘ ʩ ʪʝʨʤʦʨʝʟʘʢʦʤ. ʅʘ ʵʪʦʡ ʞʝ ʢʘʨʝʪʢʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠʚʦʜ ʚʨʘʱʝʥʠʷ ʪʝʨʤʦʨʝʟʘʢʘ ʨʠʩʫʥʦʢ 2. 
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ʈʠʩʫʥʦʢ 2 ï ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʤʘʰʠʥʳ ʩ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ 

ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ 

 

ʀʪʘʢ, ʪʝʨʤʦʨʝʟʘʢ ʚʤʝʩʪʝ ʩ ʪʝʣʝʞʢʦʡ ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʜʦʣʴ ʣʠʥʠʠ ʨʝʟʘ, 

ʧʦʚʦʨʘʯʠʚʘʷʩʴ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʚʜʦʣʴ ʣʠʥʠʠ ʨʝʟʘ ʪʝʨʤʦʨʝʟʘʢʘ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,25-1,5 ʩʤ/ʩ. ʉʢʦʨʦʩʪʴ ʨʝʚʝʨʩʠʚʥʦʛʦ ʧʦʚʦʨʦʪʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʧʦʩʪʦʷʥʥʦʡ ʠ ʨʘʚʥʘ 20 ʧʦʚ/ʤʠʥ. ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 90-150 ʛʨʘʜʫʩʦʚ. 

ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʭʦʜʘ ʪʝʨʤʦʨʝʟʘʢ ʦʧʫʩʢʘʝʪʩʷ ʧʦ ʛʣʫʙʠʥʝ ʥʘ ʚʝʣʠʯʠʥʫ ʚʳʨʘʙʦʪʢʠ. 

ʇʨʠʚʦʜ ʜʚʠʞʝʥʠʷ ʚ ʢʘʞʜʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠʥʜʠʚʠʜʫʘʣʝʥ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 

ʢʘʤʥʝʨʝʟʥʦʡ ʤʘʰʠʥʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʝʨʤʦʨʝʟʘʢ ɹɺʈ-80.  

ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʨʤʦʨʝʟʘʢʘ ɹɺʈ-80 

ʈʘʩʭʦʜʳ ʪʦʧʣʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

 ɺʦʟʜʫʭ, ʤ
3
/ʤʠʥ  - 18-20 

 ɹʝʥʟʠʥ, ʢʛ/ʯ               - 35-40 

 ɼʠʘʤʝʪʨ ʛʦʨʝʣʢʠ, ʤʤ - 60 

 

ʇʨʦʜʦʣʴʥʘʷ ʧʦʜʘʯʘ ʛʦʨʝʣʢʠ. ʉʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʛʦʨʝʣʢʠ ʨʝʛʫʣʠʨʫʝʪʩʷ ʚʘʨʠʘʪʦʨʦʤ. 

ʄʝʥʷʶʱʠʤ ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʚʝʜʫʱʝʛʦ ʨʦʣʠʢʘ. ɺ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʝ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʜʦʣʴʥʦʡ ʧʦʜʘʯʝʡ ʪʝʨʤʦʠʥʩʪʨʫʤʝʥʪʘ ʧʨʝʜʫʩʤʦʪʨʝʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʚʝʨʩ ʠ 

ʨʝʛʫʣʠʨʫʝʤʘʷ ʚʦ ʚʨʝʤʝʥʠ ʦʩʪʘʥʦʚʢʘ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʨʘʙʦʯʝʛʦ ʭʦʜʘ, ʜʘʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʘʪʴ ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʪʝʥʢʫ ʚ ʢʦʥʮʝ ʱʝʣʠ. ʈʝʚʝʨʩ ʠ ʦʩʪʘʥʦʚʢʘ ʚ ʢʦʥʮʝ ʭʦʜʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʝʯʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ. ɺ ʵʣʝʢʪʨʦʩʭʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʦʩʪʘʥʦʚʢʘ ʠ ʚʢʣʶʯʝʥʠʝ ʧʦʜʘʯʠ ʢʘʨʝʪʢʠ ʩ ʪʝʨʤʦʠʥʩʪʨʫʤʝʥʪʦʤ ʩ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ ʢʥʦʧʢʘʤʠ.   

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʥʟʦʚʦʟʜʫʰʥʳʭ ʛʦʨʝʣʦʢ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʤʦʘʛʨʝʛʘʪʦʚ ʩʜʝʨʞʠʚʘʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʤʦʱʥʦʩʪʴʶ, ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʢʦʪʦʨʦʡ ʙʳʩʪʨʦ ʚʦʟʨʘʩʪʘʶʪ ʠʭ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʘ ʪʘʢʞʝ ʤʘʣʳʤʠ ʨʘʟʤʝʨʘʤʠ 

ʬʘʢʝʣʘ ʛʦʨʝʣʢʠ (0,1...0,15 ʤ) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʭʝʤʳ ʦʙʨʘʙʦʪʢʠ ʬʘʢʝʣʦʤ ʛʦʨʝʣʢʠ ʧʦ ʚʩʝʡ 

ʝʛʦ ʜʣʠʥʝ - "ʧʦʣʦʩʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ". ʇʦ ʵʪʦʡ ʩʭʝʤʝ ʦʙʨʘʙʦʪʢʠ ʛʘʟʦʚʘʷ ʩʪʨʫʷ ʛʦʨʝʣʢʠ 

ʥʘʧʨʘʚʣʝʥʘ ʧʘʨʘʣʣʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʟʘʛʣʫʙʣʝʥʘ ʚʥʫʪʨʴ ʧʦʨʦʜʳ ʥʘ 

0,3...0,5 ʜʠʘʤʝʪʨʘ ʩʦʧʣʘ ʛʦʨʝʣʢʠ. ʇʷʪʥʦ ʢʦʥʪʘʢʪʘ ʩ ʧʦʨʦʜʦʡ ʪʘʢʦʡ ʩʪʨʫʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
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ʧʷʪʥʦʤ ʢʦʥʪʘʢʪʘ ʢʝʨʦʩʠʥʦ-ʢʠʩʣʦʨʦʜʥʳʭ ʛʦʨʝʣʦʢ, ʚ 2 ʠ ʙʦʣʝʝ ʨʘʟʘ ʤʝʥʴʰʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. 

ʆʜʥʘʢʦ ʚʚʠʜʫ ʧʨʦʩʪʦʪʳ ʨʘʙʦʪʳ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʪʦʧʣʠʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʙʝʥʟʦʚʦʟʜʫʰʥʳʭ ʛʦʨʝʣʦʢ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. ʇʦʚʳʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʙʝʥʟʦʚʦʟʜʫʰʥʳʭ ʛʦʨʝʣʦʢ ʙʝʟ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʭ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʬʘʢʝʣʘ ʛʦʨʝʣʢʠ, 

ʩʦʠʟʤʝʨʠʤʦʛʦ ʩ ʨʘʟʤʝʨʘʤʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʟʜʝʣʠʡ ʠʟ ʢʘʤʥʷ (ʙʦʨʪʦʚʦʡ 

ʢʘʤʝʥʴ, ʩʪʫʧʝʥʠ ʠ ʜʨ.), ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʛʦʨʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʩʨʝʜʩʪʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʛʦʨʝʥʠʷ ʩʚʦʙʦʜʥʳʭ ʩʪʨʫʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʨʝʟʘ 

ʩʦʧʣʘ ʷʚʣʷʝʪʩʷ ʜʦʞʠʛʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʥʝʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʦʙʦʛʘʱʝʥʥʦʡ ʪʦʧʣʠʚʦʤ ʩʤʝʩʠ 

ʵʞʝʢʪʠʨʦʚʘʥʠʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʛʦʨʝʣʢʘʭ ʪʷʞʝʣʳʭ ʪʦʧʣʠʚʥʳʭ 

ʩʤʝʩʝʡ ʥʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʧʦʩʦʙʘ ʧʦʜʞʠʛʘ ʛʦʨʝʣʦʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʩʭʝʤʘ  ʢʦʪʦʨʦʛʦ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ ʧʨʝʜʣʦʞʝʥʦ ʧʦ 

ʦʯʝʨʝʜʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʝ ʩʦʧʣʦʚʳʝ ʥʘʩʘʜʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʩʦʧʣʘ 

ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ ʜʦʧʫʩʪʠʤʦʡ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʩʣʝʜʥʝʡ [5]. 

 
 

ʈʠʩʫʥʦʢ 3 - ʊʝʨʤʠʯʝʩʢʠʡ ʨʝʟʘʢ ʜʣʷ ʨʝʟʢʠ ʢʘʤʥʷ ʩ ʜʚʫʤʷ ʩʦʧʣʘʤʠ 

1 ï ʪʝʨʤʦʨʝʟʘʢ, 2 ï ʢʘʤʝʨʘ ʩʛʦʨʘʥʠʷ, 3 ï ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʛʦʣʦʚʢʘ, 4 ï ʢʦʨʧʫʩ 

ʬʦʨʩʫʥʢʠ, 5 ï ʟʘʚʠʭʨʠʪʝʣʴ ʚʦʟʜʫʭʘ, 6 ï ʰʪʫʮʝʨ ʛʦʨʶʯʝʛʦ, 7 ï ʢʦʨʧʫʩ ʩʦʧʣʘ, 

8 ï ʩʤʝʥʥʘʷ ʩʦʧʣʘ, 9, 10, 11, 12, 13, 14 ï ʤʝʭʘʥʠʟʤ ʧʦʚʦʨʦʪʘ ʠ ʩʤʝʥʳ ʩʦʧʝʣ 

 

ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʜʘʯʠ ʪʝʨʤʦʨʝʟʘʢʘ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʨʝʟʢʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʨʝʟʢʠ ʢʘʤʥʷ, ʧʫʪʝʤ 

ʫʚʝʣʠʯʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʪʨʫʙʳ ʩ ʪʝʨʤʠʯʝʩʢʠʤ ʨʝʟʘʢʦʤ ʧʨʠ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ ʨʝʟʢʠ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʚʝʩʦʚʦʡ ʥʘʛʨʫʟʢʠ ʪʨʫʙʳ ʩ ʪʝʨʤʠʯʝʩʢʠʤ ʨʝʟʘʢʦʤ ʥʘ ʚʘʣʢʦʚʫʶ ʧʦʜʘʯʫ [6]. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʚʳʩʠʪ ʞʝʩʪʢʦʩʪʴ ʪʨʫʙʳ ʩ ʪʝʨʤʠʯʝʩʢʠʤ 

ʨʝʟʘʢʦʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʠ ʨʝʟʢʠ ʢʘʤʝʥʥʦʛʦ ʤʘʩʩʠʚʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʜʣʠʥʝ ʚʳʜʚʠʞʝʥʠʷ ʪʨʫʙʳ ʚʥʠʟ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʣʫʙʠʥʘ ʧʨʦʜʚʠʞʝʥʠʷ ʪʨʫʙʳ ʜʦʩʪʠʛʘʝʪ 6ʤ 

ʠ ʙʦʣʝʝ. ɺʳʩʦʢʘʷ ʞʝʩʪʢʦʩʪʴ ʪʨʫʙʳ ʥʝ ʜʘʝʪ ʪʝʨʤʠʯʝʩʢʦʤʫ ʨʝʟʘʢʫ ʩʦʚʝʨʰʘʪʴ ʢʦʣʝʙʘʪʝʣʴʥʳʝ 

ʜʚʠʞʝʥʠʷ ʦʪ ʜʝʡʩʪʚʠʷ ʛʘʟʦʚʦʡ ʩʪʨʫʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʨʦʚʥʳʡ ʠ ʦʜʥʦʨʦʜʥʳʡ 

ʧʨʦʬʠʣʴ ʨʝʟʘ ʢʘʤʥʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʮʝʩʩʘ ʨʝʟʢʠ ʢʘʤʝʥʥʦʛʦ ʤʘʩʩʠʚʘ. ʊʘʢʞʝ ʩʠʣʘ 

ʥʘʪʷʞʝʥʠʷ ʪʨʦʩʘ ʩʥʠʞʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʩʠʣʳ ʚʝʩʘ ʪʨʫʙʳ ʠ ʨʝʟʘʢʘ ʥʘ ʚʘʣʢʠ ʧʦʜʘʯʠ, ʯʪʦ 
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ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʝ ʪʨʫʙʳ ʚ ʚʘʣʢʘʭ ʧʨʠ ʧʦʜʲʝʤʝ ʪʨʫʙʳ ʠ 

ʨʝʟʘʢʘ ʚʚʝʨʭ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʙʳʩʪʨʦʤ ʧʦʜʲʝʤʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 - ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʰʠʥʳ ʜʣʷ ʨʝʟʢʠ ʱʝʣʝʚʳʭ 

ʚʳʨʘʙʦʪʦʢ ʚ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ  

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɺʝʣʠʯʠʥʘ 

ʐʠʨʠʥʘ  ʨʝʟʘ ʥʝ ʤʝʥʝʝ, ʤʤ 80 

ɼʣʠʥʘ  ʨʝʟʘ ʥʝ ʤʝʥʝʝ, ʤʤ 20000 

ɻʣʫʙʠʥʘ ʨʝʟʘ ʥʝ ʤʝʥʝʝ, ʤʤ 6000 

ɺʠʜ ʪʦʧʣʠʚʘ ʜʠʟʝʣʴʥʦʝ 

ʈʘʩʭʦʜ  ʥʝ ʙʦʣʝʝ, ʣ/ʯʘʩ 50 

ʆʢʠʩʣʠʪʝʣʴ ʚʦʟʜʫʭ 

ʊʝʨʤʦʨʝʟʘʢ,  ʜʣʠʥʘ, ʤʤ 4000 - 7000 

ʄʘʩʩʘ ʥʝ ʙʦʣʝʝ, ʢʛ 25 

ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ ʧʦ ʛʨʘʥʠʪʫ ʥʝ ʤʝʥʝʝ, ʤʤ/ʤʠʥ 50 

 

ʅʘ ʨʠʩʫʥʢʝ 5 ʠʟʦʙʨʘʞʝʥ ʧʨʦʮʝʩʩ ʨʝʟʢʠ ʢʘʤʥʷ ʫʩʦʚʝʨʰʝʥʩʪʦʚʘʥʥʳʡ ʪʝʨʤʦʨʝʟʘʢʦʤ 

ɹɺʈ60 ʩ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʩʘʜʢʦʤ. 

 

 
 

ʈʠʩʫʥʦʢ 5 ï ʆʙʨʘʟʦʚʘʥʠʷ ʱʝʣʝʚʳʡ ʚʳʨʘʙʦʪʢʠ ʬʘʢʝʣʦʤ ʪʝʨʤʦʨʝʟʘʢʘ ɹɺʈ60 

ʩ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʩʘʜʢʦʤ 

 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʰʠʨʠʥʘ ʱʝʣʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 7 ʩʤ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ 

ʥʘʨʫʞʥʳʡ ʨʘʟʤʝʨ ʪʝʨʤʦʨʝʟʘʢʘ. 

ɺʳʚʦʜ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʘʰʠʥʳ, ʦʩʥʘʱʝʥʥʦʝ ʤʦʱʥʳʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ 

ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ, ʧʦʟʚʦʣʠʪ ʧʨʦʠʟʚʦʜʠʪʴ ʱʝʣʝʚʳʝ ʚʳʨʘʙʦʪʢʠ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʭʦʜʘ ʤʘʰʠʥʳ ʢʘʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʪʘʢ ʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ. 
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Abstract. The article deals with the issues of extraction of facing stone from hard rock 
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ʜʚʫʭ ʢʨʠʪʝʨʠʝʚ-ʨʝʡʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʤʝʪʨʘ ʧʨʦʭʦʜʢʠ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʣʦʞʝʥʠʡ 

ʪʝʦʨʠʠ ʥʝʯʸʪʢʠʭ ʤʥʦʞʝʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʢʚʘʞʠʥ, ʙʫʨʝʥʠʷ, ʨʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, 

ʩʪʦʠʤʦʩʪʠ 1ʤʝʪʨʘ ʧʨʦʭʦʜʢʠ, ʜʦʣʦʪʘ. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʜʦʣʦʪ, ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʦʤ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʚʦʦʙʱʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ. ɺʚʠʜʫ 

ʩʣʦʞʥʦʩʪʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʝ ʠʤ ʪʨʝʙʫʝʪ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʦʙʦʩʥʦʚʘʥʠʷ ʢʨʠʪʝʨʠʝʚ, ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʝʡ ʠ ʧʨʠʥʷʪʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘʢʦʧʠʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʦʣʦʪʘ ʩ ʧʦʨʦʜʦʡ, ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʤʝʭʘʥʠʟʤʘ ʠʭ ʨʘʟʨʫʰʝʥʠʷ, ʚʣʠʷʥʠʷ 

ʨʘʟʣʠʯʥʳʭ (ʧʨʠʨʦʜʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ) ʬʘʢʪʦʨʦʚ ʥʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʜʦʣʦʪ. ʀʟʚʝʩʪʥʳʝ ʤʝʪʦʜʳ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ 

ʙʫʨʝʥʠʷ ʩʦʛʣʘʩʥʦ [1] ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʵʢʩʧʝʨʪʥʳʝ ʤʝʪʦʜʳ, ʥʘ ʦʩʥʦʚʝ 

ʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ. ʆʙʳʯʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ 

ʘʥʘʣʠʟʦʤ ʦʧʳʪʘ ʙʫʨʝʥʠʷ ʥʘ ʜʘʥʥʦʡ ʧʣʦʱʘʜʠ (ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦ ʫʩʣʦʚʠʶ ʙʫʨʝʥʠʷ 

ʧʣʦʱʘʜʷʭ) ʠʣʠ ʤʝʩʪʦʨʦʞʜʝʥʠʠ (ʧʨʠ ʥʘʣʠʯʠʠ ʠʥʬʦʨʤʘʮʠʠ), ʠʣʠ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ ʚʳʙʨʘʥʥʳʤʠ ʥʦʚʳʤʠ ʜʦʣʦʪʘʤʠ, ʩʧʦʩʦʙʘʤʠ ʙʫʨʝʥʠʷ ʠ ʜʨ. ʆʪʤʝʯʝʥʥʳʝ 

ʤʝʪʦʜʳ ʪʨʝʙʫʶʪ ʥʘʣʠʯʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ. 

ʄʝʪʦʜʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʦʩʥʦʚʘʥʳ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʝʜʠʥʠʯʥʦʛʦ ʘʢʪʘ ʚʦʟʜʝʡʩʪʚʠʷ 

ʵʣʝʤʝʥʪʘ ʚʦʦʨʫʞʝʥʠʷ ʜʦʣʦʪʘ ʥʘ ʧʦʨʦʜʫ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʪʨʝʙʫʶʪ ʥʘʣʠʯʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ 

ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʙʝʩʧʝʯʠʪʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʥʦʩʪʴʶ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝʚʦʟʤʦʞʥʦ. 

ʄʝʪʦʜʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ, ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʠ 

ʪʨʫʜʦʸʤʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʤʳʩʣʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʝʚʦʟʤʦʞʥʦ ʦʧʠʩʘʪʴ ʧʨʦʮʝʩʩ ʩ 

ʧʦʤʦʱʴʶ ʝʜʠʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʣʦʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘ ʦʜʥʦ 

ʜʦʣʙʣʝʥʠʝ ʩʧʦʩʦʙʥʳ ʧʨʦʡʪʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʨʦʜʥʳʭ ʧʦ ʙʫʨʠʤʦʩʪʠ ʧʣʘʩʪʦʚ, ʯʪʦ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʵʪʠʭ ʤʝʪʦʜʦʚ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ ʤʝʪʦʜʠʢ 

ʥʝʦʙʭʦʜʠʤʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʜʘʥʥʳʤ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ 

ʙʫʨʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʪʝʥʜʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʪʝʥʜʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʙʦʪʳ ʜʦʣʦʪ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ ʬʘʢʪʦʨʘʤʠ, ʦʜʥʘʢʦ ʚʩʸ ʞʝ ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠ 

ʥʫʞʜʘʶʪʩʷ ʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʚ ʨʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʯʥʳʭ ʥʝʫʯʪʸʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʝʡ. 

ʋʯʠʪʳʚʘʷ ʧʦʷʚʣʝʥʠʝ ʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʩʪʝʤ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʘʢʪʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʪʨʘʙʦʪʦʢ ʜʦʣʦʪ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥʳ ʥʘ ʦʜʥʦʤ ʠʟ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʇʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʙʳʣʠ ʦʮʝʥʝʥʳ ʣʠʪʦʣʦʛʦ-ʸʤʢʦʩʪʥʳʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʨʝʟʘ. ʀʩʭʦʜʥʳʤ ʤʘʩʩʠʚʦʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʫʨʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʘ ʠʤʝʥʥʦ: 

ʦʩʝʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʜʦʣʦʪʦ, ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʧʦʨʦʜʦʨʘʟʨʫʰʘʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʣʦʪʥʦʩʪʴ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ, ʜʠʘʤʝʪʨ ʜʦʣʦʪʘ. ʉ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʧʨʦʛʨʘʤʤʳ ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ d- ʢɻʩʧʦʥʝʥʪʳ ʠ ʩʠʛʤʘ-ʢʘʨʦʪʘʞʘ ʧʨʦʠʟʚʦʜʷʪʩʷ 

ʨʘʩʯʝʪʳ ʧʦʨʠʩʪʦʩʪʠ, ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʛʨʘʜʠʝʥʪʘ ʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦ d0-ʵʢʩʧʦʥʝʥʪʝ, 

ʛʨʘʜʠʝʥʪʘ ʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦ ʩʠʛʤʘ-ʢʘʨʦʪʘʞʫ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʇʫʘʩʩʦʥʘ, ʪʚʝʨʜʦʩʪʠ ʧʦʨʦʜ, 

ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʨʘʟʨʳʚʘ, ʘʙʨʘʟʠʚʥʦʩʪʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʪʫʭʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʩʢʦʨʦʩʪʠ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʪʘʢʞʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ. 
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ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʛʨʘʬʠʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʟʤʝʥʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʦʡ ʨʘʟʙʨʦʩ ʪʦʯʝʢ ʠ ʚʳʩʦʢʠʝ ʠʭ ʘʤʧʣʠʪʫʜʳ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʥʘʤʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʩʛʣʘʞʠʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʨʷʜʦʚ ï ʤʝʪʦʜ ʩʢʦʣʴʟʷʱʝʡ 

ʩʨʝʜʥʝʡ (ʠʥʦʛʜʘ ʝʛʦ ʥʘʟʳʚʘʶʪ çʤʝʪʦʜʦʤ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘè) [2]. ʄʝʪʦʜ ʩʢʦʣʴʟʷʱʝʡ ʩʨʝʜʥʝʡ 

ʦʩʥʦʚʘʥ ʥʘ ʩʚʦʡʩʪʚʝ ʩʨʝʜʥʝʡ ʧʦʛʘʰʘʪʴ ʩʣʫʯʘʡʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʦʙʱʝʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

ʈʘʩʯʝʪ ʩʢʦʣʴʟʷʱʝʡ ʩʨʝʜʥʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʧʨʦʩʪʦʡ ʠʟ 

ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʫʨʦʚʥʝʡ ʨʷʜʘ, ʩ ʦʪʙʨʘʩʳʚʘʥʠʝʤ, ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʢʘʞʜʦʡ ʥʦʚʦʡ ʩʨʝʜʥʝʡ, 

ʧʨʝʜʳʜʫʱʝʛʦ ʫʨʦʚʥʷ ʠ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʩʣʝʜʫʶʱʝʛʦ. ʉʛʣʘʞʠʚʘʥʠʝ ʤʝʪʦʜʦʤ ʧʨʦʩʪʦʡ 

ʩʢʦʣʴʟʷʱʝʡ ʩʨʝʜʥʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʳʯʠʩʣʷʝʪʩʷ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʠʟ 3,5,7 ʠ ʪ.ʜ. 

ʫʨʦʚʥʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʨʘʩʯʝʪ ʩʨʝʜʥʝʡ, ʢʘʢ ʙʳ, ʩʢʦʣʴʟʠʪ ʦʪ ʥʘʯʘʣʘ ʨʷʜʘ ʜʠʥʘʤʠʢʠ ʢ ʝʛʦ 

ʢʦʥʮʫ. ʇʨʠ ʥʝʯʝʪʥʦʤ ʰʘʛʝ ʢʘʞʜʘʷ ʚʳʯʠʩʣʝʥʥʘʷ ʩʢʦʣʴʟʷʱʘʷ ʩʨʝʜʥʷʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʝʘʣʴʥʦʤʫ ʠʥʪʝʨʚʘʣʫ (ʤʦʤʝʥʪʫ) ʚʨʝʤʝʥʠ, ʥʘʭʦʜʷʱʝʤʫʩʷ ʚ ʩʝʨʝʜʠʥʝ ʰʘʛʘ (ʠʥʪʝʨʚʘʣʘ), ʘ 

ʯʠʩʣʦ ʩʛʣʘʞʝʥʥʳʭ ʫʨʦʚʥʝʡ, ʤʝʥʴʰʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʯʠʩʣʘ ʫʨʦʚʥʝʡ ʥʘ ʚʝʣʠʯʠʥʫ ʰʘʛʘ 

ʩʢʦʣʴʟʷʱʝʡ ʩʨʝʜʥʝʡ, ʫʤʝʥʴʰʝʥʥʦʛʦ ʥʘ ʝʜʠʥʠʮʫ. ʅʘʧʨʠʤʝʨ, ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ 3 ï ʰʘʛʦʚʦʡ 

ʩʢʦʣʴʟʷʱʝʡ ʩʨʝʜʥʝʡ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ɽʩʣʠ ʰʘʛ ʩʢʦʣʴʟʷʱʝʡ ʩʨʝʜʥʝʡ ʚʳʨʘʞʝʥ ʯʝʪʥʳʤ ʯʠʩʣʦʤ, ʪʦ ʧʦʣʫʯʝʥʥʳʝ ʩʢʦʣʴʟʷʱʠʝ 

ʩʨʝʜʥʠʝ ʮʝʥʪʨʠʨʫʶʪ. ʆʧʝʨʘʮʠʷ ʮʝʥʪʨʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʪʦʨʥʦʤ ʩʢʦʣʴʞʝʥʠʠ ʩ 

ʰʘʛʦʤ, ʨʘʚʥʳʤ ʜʚʫʤ. ʏʠʩʣʦ ʫʨʦʚʥʝʡ ʩʛʣʘʞʝʥʥʦʛʦ ʨʷʜʘ ʙʫʜʝʪ ʤʝʥʴʰʝ ʥʘ ʚʝʣʠʯʠʥʫ ʰʘʛʘ 

ʩʢʦʣʴʟʷʱʝʡ ʩʨʝʜʥʝʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʚʘʣʘ ʩʛʣʘʞʠʚʘʥʠʷ (ʯʠʩʣʦ ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ ʫʨʦʚʥʝʡ) 

ʟʘʚʠʩʠʪ: ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʛʣʘʜʠʪʴ ʙʝʩʧʦʨʷʜʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʪʦ ʠʥʪʝʨʚʘʣ ʩʛʣʘʞʠʚʘʥʠʷ 

ʙʝʨʫʪ ʙʦʣʴʰʠʤ (ʜʦ 5-7 ʫʨʦʚʥʝʡ).  ɽʩʣʠ ʞʝ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʠʪʴ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʢʦʣʝʙʘʥʠʷ, ʪʦ ʠʥʪʝʨʚʘʣ ʩʛʣʘʞʠʚʘʥʠʷ ʫʤʝʥʴʰʘʶʪ ʜʦ 3 ʫʨʦʚʥʝʡ.   ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʦʤʫ ʤʝʪʦʜʫ ʚʳʙʠʨʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ, ʢʦʪʦʨʦʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʠʣʠ ʫʪʦʯʥʠʪʴ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʦʥʦ ʚʳʙʨʘʥʦ 

ʨʘʚʥʳʤ 3. ɺʥʘʯʘʣʝ ʫʩʨʝʜʥʷʶʪʩʷ ʧʦ ʘʙʩʮʠʩʩʝ ʠ ʦʨʜʠʥʘʪʝ ʧʝʨʚʳʝ ʪʨʠ ʪʦʯʢʠ, ʟʘʪʝʤ, ʥʘʯʠʥʘʷ ʩʦ 

ʚʪʦʨʦʡ, ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʠ ʪ.ʜ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʦʩʨʝʜʥʝʥʥʳʡ ʨʷʜ. ʇʦ ʵʪʠʤ ʜʘʥʥʳʤ 

ʩʪʨʦʷʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʭʦʜʢʠ ʥʘ ʜʦʣʦʪʦ, ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʤʝʪʨʘ 

ʧʨʦʭʦʜʢʠ ʦʪ ʛʣʫʙʠʥʳ. ʀʟ ʨʠʩʫʥʢʦʚ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʩʣʘʡʜʝ, ʟʘʤʝʪʥʦ ʩʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʳ 

ʪʦʯʝʢ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʪʝʥʜʝʥʮʠʷ ʛʨʘʬʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʟʘʤʝʪʥʦʡ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʦʚ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʦʤ ʪʨʝʭʪʦʯʝʯʥʦʡ ʩʢʦʣʴʟʷʱʝʡ ʩʨʝʜʥʝʡ, ʜʦ ʠʥʪʝʨʚʘʣʦʚ ʛʣʫʙʠʥ 3800-4100 

ʤ ʚ ʮʝʣʦʤ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʪʨʘʙʦʪʢʠ ʜʦʣʦʪ. ʅʘ ʦʪʤʝʯʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʩʧʣʝʩʢ, ʪʦ ʝʩʪʴ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʪʦʠʤʦʩʪʠ ʤʝʪʨʘ ʧʨʦʭʦʜʢʠ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʥʘ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʠʟʚʦʜʠʣʩʷ ʦʪʙʦʨ ʢʝʨʥʘ, ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʠʥʪʝʨʚʘʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʴʶ ʧʦʨʦʜ, ʯʪʦ 

ʦʪʨʘʟʠʣʦʩʴ ʪʘʢʞʝ ʥʘ ʨʝʟʢʦʤ ʩʥʠʞʝʥʠʠ ʧʨʦʭʦʜʢʠ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ. ɺʳʙʦʨ ʜʦʣʦʪ ʠ 

ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʙʫʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʙʫʨʦʚʳʭ ʨʘʙʦʪ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʚʳʙʦʨʘ ʜʦʣʦʪ, ʩʦʩʪʘʚʣʝʥ ʢʣʘʩʩʠʬʠʢʘʪʦʨ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʦʧʨʦʩʳ ʚʳʙʦʨʘ ʜʦʣʦʪ  ʠ 

ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ 

ʨʘʟʨʫʰʝʥʠʷ  ʛʦʨʥʳʭ ʧʦʨʦʜ, ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʜʦʣʦʪ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠʭ ʦʪʨʘʙʦʪʢʠ  ʥʘ  ʦʩʥʦʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦ ʠʭ ʩʚʦʡʩʪʚʘʤ ʥʘ 

ʦʜʥʦʨʦʜʥʳʝ ʛʨʫʧʧʳ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʝʥʠʝ 

ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʜʦʣʦʪ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʜʦʣʦʪʘ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ. ʂʘʢ 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʩʨʘʚʥʝʥʠʝ ʜʦʣʦʪ ʬʠʨʤ Hughes Christensen ʩ ʨʦʩʩʠʡʩʢʠʤʠ ʜʦʣʦʪʘʤʠ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʫʩʪʫʧʘʶʪ ʧʦ ʧʨʦʭʦʜʢʝ ʥʘ 27%, ʩʪʦʡʢʦʩʪʠ ʥʘ 24% ʠ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʡ 
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ʩʢʦʨʦʩʪʠ ʥʘ 4%. ʀʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʵʪʠʤʠ ʪʠʧʘʤʠ 

ʜʦʣʦʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʦʣʦʪʘʤʠ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠ ʙʫʨʝʥʠʠ 

ʩʢʚʘʞʠʥ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʳʧʦʣʥʝʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʤʥʦʛʦ. 

ɺʳʧʦʣʥʝʥʥʳʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʢʚʘʞʠʥʘʭ ʢʦʤʧʣʝʢʩ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʠʤʝʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʫʩʣʦʚʠʷʭ, 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʢʘʟʘʪʝʣʷʭ ʧʨʦʮʝʩʩʘ ʙʫʨʝʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʘʤʠ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʥʘ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʢʚʘʞʠʥʝ ʩ 

ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʫʨʝʥʠʷ. ɺ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʙʫʨʝʥʠʷ ʠ ʧʨʠʥʷʪʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʚʭʦʜʷʪ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʦʡʩʪʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʧʦ ʵʪʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʥʘ 

ʦʜʥʦʨʦʜʥʳʝ ʧʘʯʢʠ. ɺʳʧʦʣʥʝʥʥʳʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʢʚʘʞʠʥʘʭ ʢʦʤʧʣʝʢʩ ʛʝʦʣʦʛʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʠʤʝʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ 

ʫʩʣʦʚʠʷʭ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʢʘʟʘʪʝʣʷʭ ʧʨʦʮʝʩʩʘ ʙʫʨʝʥʠʷ. ɼʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʚʥʘʯʘʣʝ ʠʩʭʦʜʥʳʡ ʤʘʩʩʠʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ:  

¶ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʨʘʥʝʝ ʧʨʦʙʫʨʝʥʥʳʤ ʥʘ ʜʘʥʥʦʡ ʧʣʦʱʘʜʠ (ʤʝʩʪʦʨʦʞʜʝʥʠʠ) ʠʣʠ 

ʘʥʘʣʦʛʠʯʥʳʭ ʧʣʦʱʘʜʷʭ (ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ) ʩʢʚʘʞʠʥʘʤ;  

¶ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʠʣʠ ʝʝ ʦʪʩʫʪʩʪʚʠʠ. 

ʆʪ ʭʘʨʘʢʪʝʨʘ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʫʪʝʤ, ʟʘʚʠʩʠʪ ʠ 

ʧʦʜʭʦʜ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʢ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʚʦʧʨʦʩʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʪʦʤ ʠ ʜʨʫʛʦʤ ʩʣʫʯʘʝ. ʉʭʝʤʘʪʠʯʝʩʢʠ ʦʙʱʠʡ ʘʣʛʦʨʠʪʤ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʧʨʠʚʝʜʸʥ ʥʘ ʙʣʦʢ-ʩʭʝʤʝ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩ. 1. ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʳ ʧʫʪʠ ʘʥʘʣʠʟʘ ʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʨʘʥʝʝ ʧʨʦʙʫʨʝʥʥʳʤ ʩʢʚʘʞʠʥʘʤ, ʘ 

ʪʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ 

ʧʝʨʝʤʝʥʥʳʝ ʚʝʣʠʯʠʥʳ, ʦʧʨʝʜʝʣʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ, ʫʩʪʘʥʦʚʠʪʴ ʭʘʨʘʢʪʝʨ 

ʠʟʫʯʘʝʤʳʭ ʫʩʣʦʚʠʡ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʦʡʪʠ ʢ ʧʦʩʪʨʦʝʥʠʶ ʤʦʜʝʣʠ.ʇʨʦʮʝʩʩʳ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʠ ʠ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʚʠʩʷʪ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʠʥʬʦʨʤʘʮʠʠ. ɽʩʣʠ ʧʦ ʨʘʥʝʝ ʧʨʦʙʫʨʝʥʥʳʤ ʩʢʚʘʞʠʥʘʤ ʠʤʝʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʪʦ ʨʘʩʯʸʪʳ ʧʨʦʚʦʜʷʪʩʷ ʩʦʛʣʘʩʥʦ ʙʣʦʢʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʣʝʚʦʡ ʚʝʪʚʠ ʩʭʝʤʳ, ʝʩʣʠ ʪʘʢʠʭ 

ʜʘʥʥʳʭ ʥʝʪ ʠʣʠ ʦʥʠ ʠʤʝʶʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʦʙʲʸʤʝ, ʪʦ ʨʘʩʯʸʪʳ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʜʘʥʥʳʤ 

ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʧʦ ʤʝʨʝ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʭʘʨʘʢʪʝʨʘ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ ʩʭʝʤʝ ʧʦʢʘʟʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʨʘʩʯʸʪʦʚ ʜʣʷ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ ʩʣʫʯʘʷ. ɺʩʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʨʠ ʵʪʦʤ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʧʨʦʮʝʩʩ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ʆʙ ʵʪʦʤ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʨʘʙʦʪʘʭ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʚʳʙʠʨʘʶʪʩʷ ʧʦʦʯʝʨʝʜʥʦ 

ʦʜʥʦʨʦʜʥʳʝ ʛʨʫʧʧʳ ʧʦʨʦʜ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʬʠʢʩʠʨʫʶʪʩʷ ʠʥʪʝʨʚʘʣʳ, ʚ ʢʦʪʦʨʳʭ 

ʦʪʨʘʙʘʪʳʚʘʣʠʩʴ ʜʦʣʦʪʘ ʦʜʥʦʛʦ ʪʠʧʘ. ɼʘʣʝʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʩʣʝʜʫʶʱʘʷ: ʜʣʷ 

ʢʘʞʜʦʛʦ ʜʦʣʦʪʘ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʯʘʣʴʥʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʠ ʪʝʤʧ ʩʥʠʞʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʚʦ 

ʚʨʝʤʝʥʠ; ʩʪʨʦʷʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʯʘʣʴʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʠ ʪʝʤʧʘ ʩʥʠʞʝʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ ʦʪ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ; ʧʨʦʚʦʜʷʪʩʷ ʚʘʨʠʘʥʪʥʳʝ 

ʨʘʩʯʝʪʳ ʧʨʦʭʦʜʢʠ ʥʘ ʜʦʣʦʪʦ, ʨʝʡʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ 1 ʤ ʧʨʦʭʦʜʢʠ, ʚʳʙʦʨ ʠ ʨʘʩʯʝʪ 

ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ; ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. 
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ʈʠʩʫʥʦʢ 1 - ɹʣʦʢ-ʩʭʝʤʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʭʘʨʘʢʪʝʨʘ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

 

ʇʨʦʮʝʩʩʳ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʠ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʟʘʚʠʩʷʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʥʬʦʨʤʘʮʠʠ. ɽʩʣʠ ʧʦ ʨʘʥʝʝ ʧʨʦʙʫʨʝʥʥʳʤ ʩʢʚʘʞʠʥʘʤ 

ʠʤʝʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʪʦ ʨʘʩʯʸʪʳ ʧʨʦʚʦʜʷʪʩʷ ʩʦʛʣʘʩʥʦ ʙʣʦʢʘʤ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʣʝʚʦʡ ʚʝʪʚʠ ʩʭʝʤʳ, ʝʩʣʠ ʪʘʢʠʭ ʜʘʥʥʳʭ ʥʝʪ ʠʣʠ ʦʥʠ ʠʤʝʶʪʩʷ ʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʦʙʲʸʤʝ, ʪʦ ʨʘʩʯʸʪʳ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʜʘʥʥʳʤ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʧʦ ʤʝʨʝ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ 

ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ ʩʭʝʤʝ ʧʦʢʘʟʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʯʸʪʦʚ ʜʣʷ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ ʩʣʫʯʘʷ. ɺʩʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʨʠ ʵʪʦʤ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʨʦʮʝʩʩ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ, ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ʆʙ ʵʪʦʤ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʦʪʤʝʯʘʝʪʩʷ ʚ ʨʘʙʦʪʘʭ ʨʘʟʣʠʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʚʳʙʠʨʘʶʪʩʷ ʧʦʦʯʝʨʝʜʥʦ ʦʜʥʦʨʦʜʥʳʝ ʛʨʫʧʧʳ ʧʦʨʦʜ, ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʬʠʢʩʠʨʫʶʪʩʷ ʠʥʪʝʨʚʘʣʳ, ʚ ʢʦʪʦʨʳʭ ʦʪʨʘʙʘʪʳʚʘʣʠʩʴ ʜʦʣʦʪʘ ʦʜʥʦʛʦ ʪʠʧʘ. 

ɼʘʣʝʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʩʣʝʜʫʶʱʘʷ: ʜʣʷ ʢʘʞʜʦʛʦ ʜʦʣʦʪʘ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ 

ʠʟʤʝʥʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʯʘʣʴʥʘʷ 

ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʠ ʪʝʤʧ ʩʥʠʞʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ; ʩʪʨʦʷʪʩʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʯʘʣʴʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʠ ʪʝʤʧʘ ʩʥʠʞʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʚʦ 

ʚʨʝʤʝʥʠ ʦʪ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ; ʧʨʦʚʦʜʷʪʩʷ ʚʘʨʠʘʥʪʥʳʝ ʨʘʩʯʝʪʳ ʧʨʦʭʦʜʢʠ ʥʘ ʜʦʣʦʪʦ, 

ʨʝʡʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ 1 ʤ ʧʨʦʭʦʜʢʠ, ʚʳʙʦʨ ʠ ʨʘʩʯʝʪ ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʬʫʥʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ; ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. 

ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ ʧʫʥʢʪʘʤ ʙʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ, ʜʣʷ ʯʝʛʦ ʨʘʟʨʘʙʦʪʘʥʘ ʠ 

ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʨʦʛʨʘʤʤʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʝ ʜʣʷ ʦʜʥʦʨʦʜʥʦʡ ʛʨʫʧʧʳ ʧʦʨʦʜ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʫʪʸʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʣʠʥʝʡʥʳʝ ʤʦʜʝʣʠ, ʜʣʷ ʯʝʛʦ ʧʝʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʣʦʛʘʨʠʬʤʘʭ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʚʠʜ. ʇʨʠ ʵʪʦʤ ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ 

ʜʦʣʦʪʘʤʠ ʈʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ PDC ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʂʦʢʤʘʡ, ʂʘʨʘʤʘʥʜʳʙʘʩ, 

ɸʢʪʫʤ, ʖʞʥʳʡ ʂʦʢʪʘʫ (ʂʘʟʘʭʩʪʘʥ), ʂʶʨʦʚʜʘʛ (ɸʟʝʨʙʘʡʜʞʘʥ), ʀʣʝʪʩʢʘʷ (ʈʦʩʩʠʷ) 

ʧʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʳʭ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʫʪʦʯʥʷʣʠʩʴ ʤʝʪʦʜʦʤ 

ʩʣʫʯʘʡʥʦʛʦ ʧʦʠʩʢʘ [1]. 

ʇʦʣʫʯʝʥʳ ʪʘʢʞʝ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʠʧʦʚ ʜʦʣʦʪ ʚ ʜʘʥʥʦʡ ʧʦʨʦʜʝ, 

ʚʳʨʘʞʘʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʙʫʨʝʥʠʷ ʦʪ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ [2]. 

ʉ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʚʘʨʠʘʥʪʥʳʭ ʨʘʩʯʝʪʦʚ ʟʘʜʘʚʘʣʠʩʴ ʛʨʘʥʠʮʳ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʭ ʰʘʛʠ. ɼʣʷ ʚʩʝʭ ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʩʯʝʪʳ ʨʝʡʩʦʚʦʡ 
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ʩʢʦʨʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ 1 ʤ ʧʨʦʭʦʜʢʠ. ʅʘʠʣʫʯʰʠʝ ʧʦ ʧʨʦʛʥʦʟʘʤ ʨʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʦʪʤʝʯʝʥʥʳʭ ʜʚʫʭ ʢʨʠʪʝʨʠʝʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ 

ʤʥʦʞʝʩʪʚ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʩʝʯʝʥʠʝ ʤʥʦʞʝʩʪʚ 

ʮʝʣʝʡ (ʜʦʙʠʪʴʩʷ ʥʘʠʙʦʣʴʰʝʡ ʨʝʡʩʦʚʦʡ ʩʢʦʨʦʩʪʠ) ʠ ʦʛʨʘʥʠʯʝʥʠʡ (ʧʨʠ ʥʘʠʤʝʥʴʰʝʡ ʩʪʦʠʤʦʩʪʠ 

1 ʤ ʧʨʦʭʦʜʢʠ). ɼʣʷ ʵʪʦʛʦ ʚʳʙʠʨʘʣʩʷ ʚʠʜ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʥʦʞʝʩʪʚ ʮʝʣʠ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ. ɼʣʷ ʚʩʝʭ ʨʘʩʯʝʪʥʳʭ ʚʘʨʠʘʥʪʦʚ (ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʨʝʞʠʤʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ) ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʮʝʣʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. ʌʫʥʢʮʠʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʥʦʞʝʩʪʚʘ ʨʝʰʝʥʠʡ ʦʮʝʥʠʚʘʣʘʩʴ ʢʘʢ min (mn , mc). ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʥʦʞʝʩʪʚʘ ʨʝʰʝʥʠʡ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʣʫʯʰʝʤʫ ʨʝʰʝʥʠʶ.  

ɿʘʢʣʶʯʝʥʠʝ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʢʦʧʣʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʜʘʥʥʳʭ ʦ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʧʦʨʦʜʦʡ, ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʘʙʨʘʟʠʚʥʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʀʟʫʯʘʣʩʷ 

ʤʝʭʘʥʠʟʤ ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʵʪʦ, ʜʝʣʘʣʠʩʴ ʧʦʧʳʪʢʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʢʘʢ ʧʦ ʢʝʨʥʘʤ, 

ʰʣʘʤʫ, ʩ ʧʦʤʦʱʴʶ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʛʝʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤʫ 

(ʢʘʯʝʩʪʚʝʥʥʦʤʫ) ʦʧʠʩʘʥʠʶ ʧʦʨʦʜ, ʪʘʢ ʠ ʧʦ ʜʘʥʥʳʤ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ.  ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʫ ʩʦʩʪʘʚʣʷʶʪ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʦʮʝʥʠʚʘʝʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʨʘʙʦʪʘʭ ʫʜʝʣʝʥʦ 

ʚʥʠʤʘʥʠʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʩʣʫʯʘʝ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ 

ʥʝʯʸʪʢʠʭ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʥʘ ʦʩʥʦʚʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʪʴ ʪʚʸʨʜʦʩʪʴ, ʩʧʣʦʰʥʦʩʪʴ ʠ ʘʙʨʘʟʠʚʥʦʩʪʴ. 

ɺʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʟʨʝʟʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʜʦʣʦʪʘ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʣʠ ʩʪʨʦʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ (ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ) ʤʦʜʝʣʠ, ʚ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʪʝʧʝʥʠ ʷʚʣʷʶʱʠʝʩʷ ʦʜʥʦʪʠʧʥʳʤʠ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʣʫʞʠʚʰʠʝ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʠ 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʥʠʭ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ʆʜʥʘʢʦ ʧʨʠ ʢʦʥʢʨʝʪʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʤʦʜʝʣʝʡ ʙʳʣʦ ʟʘʪʨʫʜʥʝʥʦ 

ʚʩʣʝʜʩʪʚʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʩʣʦʚʠʡ, ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʝʡ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ. ʇʦʵʪʦʤʫ ʧʨʝʜʣʘʛʘʣʦʩʴ 

ʨʘʩʯʣʝʥʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʥʘ ʧʘʯʢʠ ʦʜʠʥʘʢʦʚʦʡ ʙʫʨʠʤʦʩʪʠ, ʜʣʷ ʯʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ɺ ʮʝʣʦʤ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ, ʜʦʙʠʪʴʩʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʧʨʠʥʠʤʘʝʤʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʦʚʦʜʠʤʳʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʵʪʦ. ʀʩʭʦʜʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ, ʠ ʦʪ ʝʸ ʭʘʨʘʢʪʝʨʘ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ 

ʧʦʜʭʦʜ ʢ ʨʘʙʦʪʘʤ ʧʦ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ.  ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʚʳʙʦʨʘ 

ʦʧʪʠʤʘʣʴʥʳʭ ʪʠʧʦʚ ʜʦʣʦʪ ʠ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʘʢ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʫʨʝʥʠʷ 

ʩʢʚʘʞʠʥ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ.   
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Abstract. The article presents the sequence and analysis of geological and technological 
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1
ʂʘʩʧʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʞʠʥʠʨʠʥʛʘ 

ʠʤ.ʐ.ɽʩʝʥʦʚʘ, ʛ.ɸʢʪʘʫ, ʂʘʟʘʭʩʪʘʥ 
2
ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʤʦʨʩʢʦʡ ʫʥʠʚʝʨʩʪʠʪʝʪ, ʛ.ɸʢʪʘʫ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ ʩʪʘʪʴʝ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʠʩʩʣʝʜʦʚʘʥʳ ʩʠʣʳ ʫʩʠʣʠʷ ʥʘ ʜʦʣʦʪʝ ʠ ʥʝʦʙʭʦʜʠʤʳʡ ʫʛʦʣ ʠʟʛʠʙʘ ʦʪʢʣʦʥʠʪʝʣʷ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʟʠʤʫʪ, ʟʝʥʠʪʥʳʡ ʫʛʦʣ, ʜʦʣʦʪʦ, ʫʛʦʣ ʠʟʛʠʙʘ, ʞʝʩʪʢʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ɼʣʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʘʟʠʤʫʪʘ ʠ ʥʘʙʦʨʘ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʟʝʥʠʪʥʦʛʦ ʫʛʣʘ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʦʪʢʣʦʥʷʶʱʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, 

ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʨʘʙʦʪʘʭ [1,2,3,4]. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʧʨʘʢʪʠʢʝ 

ʙʫʨʝʥʠʷ ʥʘʢʣʦʥʥʳʭ ʩʢʚʘʞʠʥ ʚ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʄʘʥʛʠʩʪʘʫ ʚ ʢʘʯʝʩʪʚʝ 

ʦʪʢʣʦʥʠʪʝʣʝʡ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʣʠ ʢʨʠʚʳʝ ʧʝʨʝʚʦʜʥʠʢʠ ʩ ʩʠʩʪʝʤʦʡ ʋɹʊ. 
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ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʢʨʠʚʦʡ ʧʝʨʝʚʦʜʥʠʢ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʤʧʳ ʠʟʤʝʥʝʥʠʷ 

ʟʝʥʠʪʥʦʛʦ ʫʛʣʘ ʠ ʘʟʠʤʫʪʘ ʩʪʚʦʣʘ ʥʘʢʣʦʥʥʦʡ ʩʢʚʘʞʠʥʳ, ʠʤʝʝʪ ʧʨʠ ʵʪʦʤ ʧʨʦʩʪʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ, ʤʘʣʳʡ ʚʝʩ ʠ ʨʘʟʤʝʨʳ, ʚʝʩʴʤʘ ʫʜʦʙʥʳʡ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʚ ʤʦʨʩʢʦʤ ʙʫʨʝʥʠʠ. 

ʅʦʚʠʟʥʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʠʟ ʙʫʨʠʣʴʥʦʡ ʢʦʣʦʥʥʳ ʩ ʢʨʠʚʳʤ ʧʝʨʝʚʦʜʥʠʢʦʤ ʚ ʩʢʚʘʞʠʥʝ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʠʘʤʝʪʨʘ ʫʧʨʫʛʦ ʜʝʬʦʨʤʠʨʫʝʪʩʷ [1,2], ʧʨʠ ʵʪʦʤ ʥʘ ʜʦʣʦʪʝ ʚʦʟʥʠʢʘʝʪ 

ʦʪʢʣʦʥʷʶʱʠʝ ʫʩʠʣʠʷ ʈʦʪ, ʘ ʪʨʫʙʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘʜ ʢʨʠʚʳʤ ʧʝʨʝʚʦʜʥʠʢʦʤ, ʚʳʧʫʯʠʚʘʶʪʩʷ. 

ʇʨʠʯʝʤ, ʯʝʤ ʙʦʣʴʰʝ ʫʛʦʣ ʠʟʛʠʙʘ ʦʪʢʣʦʥʠʪʝʣʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʣʠʯʠʥʘ ʦʪʢʣʦʥʷʶʱʝʛʦ 

ʫʩʠʣʠʷ ʥʘ ʜʦʣʦʪʝ, ʪʝʤ ʙʦʣʴʰʝ ʠʟʛʠʙ ʥʘʜʦʪʢʣʦʥʠʪʝʣʴʥʳʭ ʪʨʫʙ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʢʨʠʚʣʝʥʠʷ. 

ʆʜʥʘʢʦ, ʨʦʩʪ ʫʢʘʟʘʥʥʦʛʦ ʫʩʠʣʠʷ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʩʠʣʳ ʧʨʠʞʘʪʠʷ ʥʘʜ ʦʪʢʣʦʥʠʪʝʣʝʤ ʢ 

ʚʝʨʭʥʝʡ ʩʪʝʥʢʝ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʪʢʣʦʥʷʶʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʟʘʪʨʫʜʥʷʝʪ ʩʚʦʙʦʜʥʳʡ ʧʦʚʦʨʦʪ ʙʫʨʠʣʴʥʦʡ ʢʦʣʦʥʥʳ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʪʦʯʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʦʪʢʣʦʥʠʪʝʣʷ ʚ ʧʨʦʮʝʩʩʝ ʟʘʙʦʡʥʦʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʦʚʳʰʘʝʪʩʷ ʦʧʘʩʥʦʩʪʴ ʧʦʣʦʤʢʠ ʢʨʠʚʦʛʦ ʧʝʨʝʚʦʜʥʠʢʘ, ʚʦʟʥʠʢʘʶʪ ʫʩʠʣʠʷ, ʤʦʛʫʱʠʝ ʧʨʠʚʝʩʪʠ 

ʢ ʠʟʛʠʙʫ ʢʦʨʧʫʩʘ ʪʫʨʙʦʙʫʨʘ, ʘ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪ ʧʦ 

ʠʩʢʨʠʚʣʝʥʠʶ ʩʢʚʘʞʠʥʳ. ʇʦʵʪʦʤʫ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʝʥʠʷ ʦʪʢʣʦʥʠʪʝʣʷ ʫʛʦʣ ʠʟʛʠʙʘ 

ʧʦʩʣʝʜʥʝʛʦ, ʞʝʩʪʢʦʩʪʴ ʠ ʚʝʩ ʪʨʫʙ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘʜ ʥʠʤ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʦʙʨʘʥʥʳ 

ʪʘʢʠʤʠ, ʯʪʦʙʳ ʥʝ ʧʨʦʠʟʦʰʝʣ ʠʟʛʠʙ ʢʦʨʧʫʩʘ ʟʘʙʦʡʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʯʪʦʙʳ ʩʪʨʝʣʘ ʧʨʦʛʠʙʘ 

ʥʘʜʦʪʢʣʦʥʠʪʝʣʴʥʳʭ ʪʨʫʙ ʥʝ ʧʨʝʚʳʰʘʣʘ ʟʘʟʦʨʘ ʤʝʞʜʫ ʜʠʘʤʝʪʨʦʤ ʩʢʚʘʞʠʥʳ ʠ ʵʪʠʤʠ ʪʨʫʙʘʤʠ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʦʧʨʦʩʫ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʦʪʢʣʦʥʷʶʱʝʛʦ ʫʩʠʣʠʷ ʥʘ 

ʜʦʣʦʪʝ ʧʦʩʚʷʱʝʥʦ ʙʦʣʴʰʝ ʢʦʣʠʯʝʩʪʚ ʠʩʩʣʝʜʦʚʘʥʠʡ [1,2,3,4]. ʆʜʥʘʢʦ, ʢʦʥʪʘʢʪ 

ʥʘʜʦʪʢʣʦʥʠʪʝʣʴʥʳʭ ʪʨʫʙ ʩʦ ʩʪʝʥʢʦʡ ʩʢʚʘʞʠʥʳ ʫʯʪʝʥ ʪʦʣʴʢʦ ʚ ʨʘʙʦʪʘʭ [1,2,4]. ʆʪʤʝʪʠʤ, ʯʪʦ 

ʘʚʪʦʨʳ [1,2,4] ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʪʢʣʦʥʷʶʱʠʡ ʩʠʣʳ ʫʯʠʪʳʚʘʶʪ ʢʘʩʘʥʠʝ ʪʨʫʙ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʥʘʜ ʦʪʢʣʦʥʠʪʝʣʝʤ ʩ ʚʝʨʭʥʝʡ ʩʪʝʥʢʦʡ, ʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʚʳʧʫʯʝʥʥʦʡ ʯʘʩʪʠ 

ʪʨʫʙ ʫ ʩʝʯʝʥʠʷ ʦʪʢʣʦʥʠʪʝʣʷ ʜʦʧʫʩʢʘʶʪ ʥʝʪʦʯʥʦʩʪʴ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʠʟʤʝʥʝʥʠʶ ʩʪʨʝʣʳ ʧʨʦʛʠʙʘ ʥʘʜ ʦʪʢʣʦʥʠʪʝʣʴʥʳʭ ʪʨʫʙ ʜʦʣʞʥʳ ʠʟʤʝʥʷʪʴʩʷ ʠ ʫʛʣʳ ʧʦʚʦʨʦʪʘ 

ʩʝʯʝʥʠʷ ʙʘʣʢʠ ʫ ʦʪʢʣʦʥʠʪʝʣʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫʢʘʟʘʥʥʳʝ ʘʚʪʦʨʳ ʥʝ ʫʯʠʪʳʚʘʶʪ ʚʣʠʷʥʠʷ ʢʨʠʚʦʣʠʥʝʡʥʦʩʪʠ ʩʪʚʦʣʘ ʥʘ 

ʠʩʢʦʤʫʶ ʚʝʣʠʯʠʥʫ, ʥʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢ ʞʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʥʘʜ ʦʪʢʣʦʥʠʪʝʣʝʤ ʫʩʪʘʥʦʚʣʝʥʳ 

ʪʨʫʙʳ ʧʝʨʝʤʝʥʥʦʡ ʞʝʩʪʢʦʩʪʠ ʠ ʚʝʩʘ. ʇʦʣʫʯʝʥʥʘʷ ʬʦʨʤʫʣʘ ʚ [1,2,4] ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʪʢʣʦʥʷʶʱʝʡ ʩʠʣʳ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʘʭ ʚʚʠʜʫ ʛʨʦʤʦʟʜʢʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʚʠʣʴʥʘʷ ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʦʪʢʣʦʥʷʶʱʝʡ 

ʩʠʣʳ ʠ ʝʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʡʩʪʚʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʫʶ ʢʦʤʧʦʥʦʚʢʫ 

ʥʠʟʘ ʙʫʨʠʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʚʦʜʢʠ ʥʘʢʣʦʥʥʳʭ 

ʩʢʚʘʞʠʥ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʝ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʚʝʣʠʯʠʥʫ ʥʘʢʣʦʥʷʶʱʝʛʦ ʫʩʠʣʠʷ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʨʷʜ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʫʛʦʣ ʠʟʛʠʙʘ ʠ ʞʝʩʪʢʦʩʪʴ ʦʪʢʣʦʥʠʪʝʣʷ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʨʘʟʤʝʨʳ, ʞʝʩʪʢʦʩʪʴ ʠ ʚʝʩ ʪʫʨʙʦʙʫʨʘ ʠ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘʜ ʦʪʢʣʦʥʠʪʝʣʝʤ, 

ʜʠʘʤʝʪʨ, ʫʛʦʣ ʠ ʧʨʠʨʘʱʝʥʠʝ ʫʛʣʘ, ʠʩʢʨʠʚʣʝʥʠʝ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ, ʦʩʝʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʜʦʣʦʪʦ, 

ʪʚʝʨʜʦʩʪʴ ʧʦʨʦʜ, ʠ ʪ.ʜ. ʦʜʥʘʢʦ, ʦʙʦʙʱʝʥʥʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʪʢʣʦʥʷʶʱʝʡ ʩʠʣʳ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʚʣʠʷʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʧʦʣʫʯʝʥʦ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʦʪʢʣʦʥʷʶʱʘʷ ʢʦʤʧʦʥʦʚʢʘ: ʜʦʣʦʪʦ, ʪʫʨʙʦʙʫʨ, 

ʢʨʠʚʦʡ ʧʝʨʝʚʦʜʥʠʢ, ʯʘʩʪʴ ʙʫʨʠʣʴʥʦʡ ʢʦʣʦʥʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʜʣʠʥʥʘʷ ʙʘʣʢʘ, ʣʝʞʘʱʘʷ ʥʘ 

ʦʧʦʨʘʭ ɸ ʠ ɺ ʩ ʧʨʘʚʦʡ ʥʝ ʚʝʩʦʤʦʡ ʢʦʥʩʦʣʴʶ ɺʉ, ʧʦʜʚʝʨʛʘʶʱʘʷʩʷ ʧʨʦʜʦʣʴʥʦ-ʧʦʧʝʨʝʯʥʦʤʫ 

ʠʟʛʠʙʫ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʩʪʝʥʢʠ ʩʢʚʘʞʠʥʳ ʥʝʧʦʜʘʪʣʠʚʳ (ʨʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1 - ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʫʢʘʟʘʥʥʘʷ ʢʦʤʧʦʥʦʚʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʥʘʢʣʦʥʥʦʤ ʩʪʚʦʣʝ ʩʢʚʘʞʠʥʳ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʧʨʠʯʝʤ, ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʜʣʷ ʜʚʫʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʚʳʧʫʯʝʥʥʘʷ ʯʘʩʪʴ 

ʪʨʫʙ ʥʘʜ ʦʪʢʣʦʥʠʪʝʣʝʤ ʢʘʩʘʝʪʩʷ ʚʝʨʭʥʝʡ ʩʪʝʥʢʠ ʩʢʚʘʞʠʥʳ ʠ ʢʦʛʜʘ ʢʘʩʘʥʠʝ ʥʝ ʠʤʝʝʪ ʤʝʩʪʘ. 

ʇʨʠʥʷʪʦ, ʯʪʦ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʪʢʣʦʥʠʪʝʣʴ ʚʤʝʩʪʦ ʧʝʨʝʢʦʩʘ ʫʧʠʨʘʝʪʩʷ ʥʘ ʥʠʞʥʶʶ 

ʩʪʝʥʢʫ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ. ɿʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʦʪʳʩʢʘʥʠʶ ʜʣʠʥʳ ʚʳʧʫʯʝʥʥʦʡ ʯʘʩʪʠ ʥʘʜ 

ʦʪʢʣʦʥʠʪʝʣʴʥʳʭ ʪʨʫʙ L ʠ ʚʝʣʠʯʠʥʳ ʫʧʨʫʛʦʡ ʦʪʢʣʦʥʷʶʱʝʡ ʩʠʣʳ ʥʘ ʜʦʣʦʪʝ Ry. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

1. ʆʪʩʫʪʩʪʚʠʝ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʙʘʣʢʠ ɗ ʚ ʩʝʯʝʥʠʠ ȷ(ɗȷ = 0) ʚ ʤʝʩʪʝ, ʛʜʝ ʦʙʨʘʪʥʘʷ ʚʝʪʚʴ 

ʚʳʧʫʯʝʥʥʦʡ ʯʘʩʪʠ ʥʘʜʦʪʢʣʦʥʠʪʝʣʴʥʳʭ ʪʨʫʙ ʣʦʞʠʪʩʷ ʥʘ ʥʠʞʥʶʶ ʩʪʝʥʢʫ ʩʪʚʦʣʘ. 

2. ʇʨʦʛʠʙ ʚ ʢʦʥʮʝ ʢʦʥʩʦʣʴʥʦʡ ʯʘʩʪʠ ʙʘʣʢʠ fc ʨʘʚʝʥ (1) 

 

ʆʊqc
rrLf +-=

lsin                                                                                                   (1) 

 

ʛʜʝ: qr ,  ʆʊr  - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʜʠʫʩʳ ʜʦʣʦʪʘ ʠ ʦʪʢʣʦʥʠʪʝʣʷ; L- ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʨʮʘ 

ʜʦʣʦʪʘ ʜʦ ʤʝʩʪʘ ʠʟʛʠʙʘ ʦʪʢʣʦʥʠʪʝʣʷ. 

ɺʥʘʯʘʣʝ ʧʨʠʥʠʤʘʝʤ, ʯʪʦ ʯʘʩʪʴ ʙʫʨʠʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚʳʰʝ 

ʩʝʯʝʥʠʷ ʠʟʛʠʙʘ ʦʪʢʣʦʥʠʪʝʣʷ, ʩʦʩʪʘʚʣʝʥʘ ʠʟ ʪʨʫʙ ʦʜʠʥʘʢʦʚʦʡ ʞʝʩʪʢʦʩʪʠ ʠ ʚʝʩʘ. ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʠʩʢʦʤʦʡ ʜʣʠʥʳ l ʜʝʡʩʪʚʠʝ ʧʨʦʜʦʣʴʥʳʭ ʩʠʣ ʥʝ ʫʯʪʝʥʦ ʚʚʠʜʫ ʤʘʣʦʛʦ ʚʣʠʷʥʠʷ, 

ʢʘʢ ʵʪʦ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʘ ʜʘʣʴʥʝʡʰʝʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʬʦʨʤʫʣʳ (2,3,4), ʢʦʛʜʘ ʚʳʧʫʯʝʥʥʘʷ ʯʘʩʪʴ ʪʨʫʙ ʥʘʜ ʦʪʢʣʦʥʠʪʝʣʝʤ ʢʘʩʘʝʪʩʷ 

ʚʝʨʭʥʝʡ ʩʪʝʥʢʠ ʩʢʚʘʞʠʥʳ (ʨʠʩʫʥʦʢ 2), ʜʣʷ ʯʝʛʦ ʩʦʩʪʘʚʠʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ 

ʠʟʛʠʙʘ ʫʢʘʟʘʥʥʦʛʦ ʥʠʟʘ ʙʫʨʠʣʴʥʦʡ ʢʦʣʦʥʥʳ (ʫʯʘʩʪʦʢ ɸɺ). 
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ʛʜʝ: 0EI  - ʞʝʩʪʢʦʩʪʴ ʥʘʜʦʪʢʣʦʥʠʪʝʣʴʥʳʭ ʪʨʫʙ, ɸ- ʦʧʦʨʥʘʷ ʨʝʘʢʮʠʷ ʨʘʚʥʘʷ  

 

l

M
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1
                                                                                                        (3) 

 

ʛʜʝ: q ï ʚʝʩ ʝʜʠʥʠʮʳ ʜʣʠʥʳ ʥʘʜʦʪʢʣʦʥʠʪʝʣʴʥʳʭ ʪʨʫʙ; ʄʚ- ʫʧʨʫʛʠʡ ʤʦʤʝʥʪ, 

ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʩʝʯʝʥʠʠ ɺ ʠ ʨʘʚʥʳʡ  

 

MB=RyL                                                                                                                        (4) 
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ʧʨʠ ʫʯʝʪʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʢʦʥʩʦʣʴʥʦʡ ʯʘʩʪʠ ʙʘʣʢʠ ɺʉ ʫʨʘʚʥʝʥʠʝ (4) ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʧʠʩʘʥʦ ʚ ʚʠʜʝ  

 

asinTTʆʊɺ lQLʈʄ +=                                                                                                  (5) 

 

ʛʜʝ: Ry-ʫʧʨʫʛʘʷ ʦʪʢʣʦʥʷʶʱʘʷ ʩʠʣʘ ʥʘ ʜʦʣʦʪʝ, L-ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ 

ʜʦʣʦʪʘ ʜʦ ʩʝʯʝʥʠʷ ʠʟʛʠʙʘ ʦʪʢʣʦʥʠʪʝʣʷ, ʈʦʪ-ʦʪʢʣʦʥʷʶʱʠʝ ʫʩʠʣʠʝ ʥʘ ʜʦʣʦʪʝ, lʮïʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʩʝʯʝʥʠʷ ʠʟʛʠʙʘ ʦʪʢʣʦʥʠʪʝʣʷ ʜʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩʠʩʪʝʤʳ ɺʉ, ʨʘʚʥʳʡ ʧʨʠʤʝʨʥʦ, 0,5 L, QTð

ʦʙʱʠʡ ʚʝʩ ʪʫʨʙʦʙʫʨʘ. ʀʥʪʝʛʨʠʨʫʷ ʫʨʘʚʥʝʥʠʝ (5) ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʝ ʧʦʚʦʨʦʪʘ ʩʝʯʝʥʠʷ ʙʘʣʢʠ 
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ʈʠʩʫʥʦʢ 2 -  ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʦʪʢʣʦʥʷʶʱʝʛʦ ʫʩʠʣʠʷ ʥʘ ʜʦʣʦʪʝ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ 

(7) ɻʫʣʠʟʘʜʝ.  
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ɺʝʣʠʯʠʥʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʛʣʘ ʠʟʛʠʙʘ ʦʪʢʣʦʥʠʪʝʣʷ (ʫʛʦʣ ʧʝʨʝʢʦʩʘ ʨʝʟʴʙ ʢʨʠʚʦʛʦ 

ʧʝʨʝʚʦʜʥʠʢʘ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʷ ʧʦʜʩʪʘʥʦʚʢʦʡ Ry ʠʟ (7) , fc ʠʟ (6) 
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ʦʪʩʶʜʘ ʚʠʜʥʦ, ʯʪʦ ʫʛʦʣ ʠʟʛʠʙʘ ʦʪʢʣʦʥʠʪʝʣʷ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ ʩʪʨʝʣʘ 

ʧʨʦʛʠʙʘ ʪʨʫʙ ʥʘʜ ʦʪʢʣʦʥʠʪʝʣʝʤ ʥʝ ʧʨʝʚʳʰʘʣʘ f0. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ l ʥʘ 

l0 ʠ ʪʦʛʜʘ ʚʳʨʘʞʝʥʠʝ (8) ʧʨʠʤʝʪ ʚʠʜ 
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g                                       (9) 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʚʝʣʠʯʠʥʫ ʦʪʢʣʦʥʷʶʱʝʛʦ ʫʩʠʣʠʷ ʥʘ 

ʜʦʣʦʪʦ ʚʳʧʦʣʥʝʥ ʨʷʜ ʨʘʩʯʝʪʦʚ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʬʦʨʤʫʣʘʤ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ. 3 ʠ 4. 
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ʈʠʩʫʥʦʢ 3 - ɿʘʚʠʩʠʤʦʩʪʴ ʦʪʢʣʦʥʷʶʱʝʡ ʩʠʣʳ ʥʘ ʜʦʣʦʪʝ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʢʚʘʞʠʥʳ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʜʣʠʥʳ ʋɹʊ ʥʘʜ ʪʫʨʙʦʙʫʨʦʤ 

 

ʇʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʫʩʣʦʚʠʷʭ ʙʫʨʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʢʣʦʥʷʶʱʝʡ ʩʠʣʳ ʥʘ ʜʦʣʦʪʦ ʦʪ 

ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʢʚʘʞʠʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʨʠʚʦʛʦ ʧʝʨʝʚʦʜʥʠʢʘ ʩ ʫʛʣʦʤ ʧʝʨʝʢʦʩʘ ʨʝʟʴʙ 2Á ʠ 

ʋɹʊ Å203 ʤʤ, ʜʣʠʥʦʡ 10ʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʋɹʊ Å178 ʤʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. ʅʘ 

ʛʨʘʬʠʢʝ ʢʨʠʚʳʝ 1 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʤʧʘʤ ʠʩʢʨʠʚʣʝʥʠʷ 0Á ʠ 1Á ʥʘ 10 ʤ ʧʨʦʭʦʜʢʠ ʧʨʠ 

ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʝ ʥʘ ʜʦʣʦʪʦ 8 ʪʩ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 3 ʠ  4 ʩ ʨʦʩʪʦʤ ʜʣʠʥʳ ʋɹʊ ʥʘʜ 

ʦʪʢʣʦʥʠʪʝʣʝʤ ʚʝʣʠʯʠʥʘ ʦʪʢʣʦʥʷʶʱʝʛʦ ʫʩʠʣʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ, ʥʘʦʙʦʨʦʪ, ʩ ʨʦʩʪʦʤ ʪʝʤʧʘ 

ʥʘʙʦʨʘ ʟʝʥʠʪʥʦʛʦ ʫʛʣʘ ʚʝʣʠʯʠʥʘ ʠʩʢʦʤʦʛʦ ʫʩʠʣʠʷ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʅʘ ʨʠʩʫʥʢʝ  4, ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʦʪʢʣʦʥʷʶʱʝʡ ʩʠʣʳ ʦʪ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʜʦʣʦʪʦ 

ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʜʣʠʥʳ ʋɹʊ Å203 ʤʤ 6ʤ (ʢʨʠʚʘʷ 1). 10ʤ (ʢʨʠʚʘʷ 2) ʠ 14 ʤ (ʢʨʠʚʘʷ 3) ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʋɹʊ Å178 ʤʤ. ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʜʣʷ 295,3 ʤʤ ʜʦʣʦʪʘ, ʪʫʨʙʦʙʫʨʘ ʊ12ʄɿɹ-240, 

ʢʨʠʚʦʛʦ ʧʝʨʝʚʦʜʥʠʢʘ ʩ ʫʛʣʦʤ ʠʟʛʠʙʘ 2Á ʠʟ 203 ʤʤ ʋɹʊ ʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʢʚʘʞʠʥʳ ȹŬ = 20Á. 
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ʈʠʩʫʥʦʢ 4 - ɿʘʚʠʩʠʤʦʩʪʴ ʦʪʢʣʦʥʷʶʱʝʡ ʩʠʣʳ ʥʘ ʜʦʣʦʪʝ ʦʪ ʥʘʛʨʫʟʢʠ ʥʘ ʜʦʣʦʪʦ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʜʣʠʥʳ ʋɹʊ (ʋɹʊ Å203 ʤʤ 6ʤ (ʢʨʠʚʘʷ 1), 10ʤ (ʢʨʠʚʘʷ 2) ʠ 14 ʤ (ʢʨʠʚʘʷ 3) ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʋɹʊ Å178 ʤʤ) 
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ʀʟ ʵʪʦʛʦ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʜʦʣʦʪʦ ʦʪʢʣʦʥʷʶʱʝʝ 

ʫʩʠʣʠʝ ʫʤʝʥʴʰʘʝʪʩʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥʳ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʢʦʤʧʦʥʦʚʢʦʡ 

ʦʪʢʣʦʥʷʶʱʘʷ ʩʠʣʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ ʩʦʩʪʘʚʣʷʝʪ 440 ʢʛʩ, ʚ ʪʦ ʚʨʝʤʷ ʧʨʠ 8 ʪʩ 

ʦʩʝʚʦʡ ʩʞʠʤʘʶʱʝʡ ʩʠʣʳ ʠʩʢʦʤʦʝ ʫʩʠʣʠʝ ʧʘʜʘʝʪ ʜʦ 375 ʢʛʩ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ 

ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʘʢʪʦʨʦʚ ʥʘ ʚʝʣʠʯʠʥʳ ʦʪʢʣʦʥʷʶʱʝʛʦ ʫʩʠʣʠʷ ʥʘ ʜʦʣʦʪʝ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʦʪʢʣʦʥʷʶʱʝʡ ʢʦʤʧʦʥʦʚʢʠ. 

 

ʃʀʊɽʈɸʊʋʈɸ 
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ʂɯʐɯ ɸʈɸʃ ʊɽרɯɿɯʅɼɽɻɯ ʉɸɿɸʅʅʓפ רɸɿɯʈɻɯ ɾɸנɼɸʁʓ 

 

ɽʨʤʘʭʘʥʦʚʘ ɾ.ɿ. 

çɹʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳ סʳʣʳʤʠ-ᴇʥʜʽʨʽʩʪʽʢ ʦʨʪʘʣʳסʳè ɾʐʉ ɸʨʘʣ ʬʠʣʠʘʣʳ, 

ɸʨʘʣ פ ,.ץʘʟʘץʩʪʘʥ 

 

ɸשʜʘʪʧʘ. 1988 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ײʟʘץ ʞʳʣסʳ װʟʽʣʽʩʪʝʥ ʢʝʡʽʥ ʂʽʰʽ ɸʨʘʣ ʪʝשʽʟʽʥʝ 

ʉʳʨʜʘʨʠʷ ᴇʟʝʥʽʥʝʥ ʩʫ ײץʷ ʙʘʩʪʘʜʳ, ʦʥʳש ʢᴇʣʝʤʽ ʞʳʣʳʥʘ 6-8 ʢʤ
3
 ʜʝʡʽʥ ʞʝʪʪʽ. ʆʩʳʥʳש 

ᴅʩʝʨʽʥʝʥ ʪʝשʽʟʜʽײץ שʷʨ ʩʘסʘʩʳʥʜʘ ʪײʱʳסʘʥ ʘʡʤʘץ ʧʘʡʜʘ ʙʦʣʜʳ.ʊװʱʳסʘʥ ʘʡʤʘץʪʘ ʘʨʘʣʜʳש 

ʙʘʡʳʨסʳ ʙʘʣʳץʪʘʨʳ ᴇʩʽʧ-ᴇʥʽʧ ʢᴇʙʝʡʝ ʙʘʩʪʘʜʳ. ʉʦʣ ʘʨʘʣʜʳץ ʙʘʡʳʨסʳ ʙʘʣʳץʪʘʨʳʥʳש ʙʽʨʽ ï

ʩʘʟʘʥ ʙʦʣʜʳ. 

ʄʘץʘʣʘʜʘ ʂʽʰʽ ɸʨʘʣ ʪʝשʽʟʽʥʜʝʛʽ ʩʘʟʘʥ  ʙʘʣʳסʳ װʡʽʨʽʥʽש ʞʘסʜʘʡʳʥ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʽʣʛʝʥ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʦʣʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, ʞʘʩʪʳץ, ʞʳʥʳʩʪʳײץ ץʨʘʤʜʘʨʳ, ʙʘʣʳץʪʘʨʜʳש ʩʘʥʳ, ʠʭʪʠʦʤʘʩʩʘʩʳ ʞᴅʥʝ 

ᴇʥʜʽʨʽʩʪʽʢ ץʦʨʳ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʢʝʣʪʽʨʽʣʛʝʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʩʘʟʘʥ, ʧʦʧʫʣʷʮʠʷ, ʠʭʪʠʦʤʘʩʩʘ, ᴇʥʜʽʨʽʩʪʽʢ ץʦʨ. 

 

ᴆʪʢʝʥ סʘʩʳʨʜʳ70 ש-ʰʳ ʞʳʣʜʘʨʜʳש ʘʷץ ʰʝʥʽʥʜʝ ɸʨʘʣ ʪʝשʽʟʽʥʽש ʢᴅʩʽʧʰʽʣʽʢ ʤʘשʳʟʳ ʙʘʨ 

ʙʘʡʳʨסʳ ʙʘʣʳץ ʪװʨʣʝʨʽ ʪʝשʽʟʜʝ ʪװʛʝʣ ʞʦʡʳʣסʘʥ ʝʜʽ. ʆʣ ʢʝʟʜʝ  ɸʨʘʣ ʪʝשʽʟʽʥʜʝ ʢᴅʩʽʧʰʽʣʽʢ 

ʤʘשʳʟʳ ʙʘʨ ʙʘʣʳץ ʪʝʢ ץʘʥʘ ʢʘʤʙʘʣʘ-ʛʣʦʩʩʘ ʙʘʣʳסʳ ʙʦʣʘʪʳʥ. 

ɸʣʘʡʜʘ, ʢᴇʧ ʞʳʣסʳ װʟʽʣʽʩʪʝʥ ʢʝʡʽʥ,1988 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʂʽʰʽ ɸʨʘʣ ʪʝשʽʟʽʥʝ ʉʳʨʜʘʨʠʷ 

ᴇʟʝʥʽʥʝʥ ʩʫ ײץʷ ʙʘʩʪʘʜʳ. פʝשʝʩ ʆʜʘסʳʥʳש ʳʜʳʨʘʫʳ, ʆʨʪʘʣʳץ ɸʟʠʷ ʞᴅʥʝ ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥ 

ʘʫʤʘסʳʥʜʘסʳ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʳײץ שʣʜʳʨʘʫʳ ʂʽʰʽ ɸʨʘʣ ʪʝשʽʟʽʥʝ ʉʳʨʜʘʨʠʷ ᴇʟʝʥʽʥʝʥ 

ʞʳʣʳʥʘ 6-8 ʢʤ
3
 ʩʫ ײץʡʳʣʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ.ʆʩʳʥʳש ᴅʩʝʨʽʥʝʥ ʪʝשʽʟʜʽײץ שʷʨ ʩʘסʘʩʳʥʜʘ 

ʪײʱʳסʘʥ ʘʡʤʘץ ʧʘʡʜʘ ʙʦʣʜʳ. ʊײʱʳסʘʥ ʘʡʤʘץץʘ ʉʳʨʜʘʨʠʷ ᴇʟʝʥʽʥʝʥ ʞᴅʥʝ ʢᴇʣʜʝʨʜʝʥ ʢʝʣʛʝʥ 

ʘʨʘʣʜʳש ʙʘʡʳʨסʳ ʙʘʣʳץʪʘʨʳ ᴇʩʽʧ-ᴇʥʽʧ ʢᴇʙʝʡʝ ʙʘʩʪʘʜʳ. ʂʽʰʽ ɸʨʘʣ ʪʝשʽʟʽʥʽש ʪײʱʳסʘʥ 

ʘʡʤʘסʳʥʜʘ ᴇʩʽʧ-ᴇʥʫʽʥʝ ץʦʣʘʡʣʳ ʞʘסʜʘʡ ץʘʣʳʧʪʘʩץʘʥ ʘʨʘʣʜʳש ʙʘʡʳʨסʳ ʙʘʣʳץʪʘʨʳʥʳש ʙʽʨʽ- 

ʩʘʟʘʥ ʙʘʣʳסʳ ʙʦʣʜʳ.  

 ʽʟʽʥʜʝ ʤʘʤʳʨ ʞᴅʥʝ ʪʘʤʳʟ ʘʡʣʘʨʳʥʜʘשʤʳʩʪʘʨʳ ʂʽʰʽ ɸʨʘʣ ʪʝײʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞנ

ʞװʨʛʽʟʽʣʜʽ. ɾʠʥʘʣסʘʥ ʠʭʪʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ᴅʜʽʩʪʝʤʝʣʝʨ ʙʦʡʳʥʰʘ 

ʩʘʨʘʧʪʘʣʜʳ [1-3].    

ʉʘʟʘʥ ʂʽʰʽ ɸʨʘʣ ʪʝשʽʟʽʥʜʝʛʽ ʥʝʛʽʟʛʽ ʢᴅʩʽʧʪʽʢ ʪװʨʣʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.   ʉʫʳʥʳש 

 שʘʥ ʦץʨʝʞʠʤʽʥʜʝ ʙʦʣʳʧ ʞʘʪ ץʽʟʽ ʛʠʜʨʦʣʦʛʠʷʣʳשʰʫʳ ʩʝʙʝʧʪʽ ʂʽʰʽ ɸʨʘʣ ʪʝײʳʥʜʳ ʪץʘʨץ

ᴇʟʛʝʨʽʩʪʝʨ ʩʘʟʘʥ ʙʘʣʳסʳ ʘʨʝʘʣʳʥʳש ʘʫץʳʤʜʳ ʢʝשʝʶʽʥʝ ʩʝʙʝʧ ʙʦʣʜʳ. ɽʛʝʨ 2001-2004 

ʞʳʣʜʘʨʳ ʩʘʟʘʥ ʂʽʰʽ ʪʝשʽʟʜʽש ʪʝʢ ʊᴅʫʽʨ, ʐʘסʘʣʘʣʳ ʩʠʷץʪʳ ײץʷʨ ʩʘסʘסʘ ʞʘץʳʥ ʘʫʜʘʥʜʘʨʳʥʜʘ 

ʙʦʣʩʘ, 2005 ʞʳʣʳ ʐʝʚʯʝʥʢʦ ʰʳסʘʥʘסʳʥʳש ʩʦʣʪװʩʪʽʢ-ʰʳסʳʩ, ʦʨʪʘʣʳץ ʘʫʜʘʥʜʘʨʳʥʜʘ 

ʢʝʟʜʝʩʪʽ, ʘʣ 2008 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ɹʫʪʘʢʦʚ ʰʳסʘʥʘסʳʥʜʘ ʞʘʡʳʣʫʜʘ.  

ʉʦסשʳ ʞʳʣʜʘʨʜʘ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʜʳץ ʞᴅʥʝ ʢᴅʩʽʧʪʽʢ ʘʫʣʘʫʣʘʨ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ,  

ʂʽʰʽ ɸʨʘʣ ʪʝשʽʟʜʝ ʩʘʟʘʥ ʙʘʣʳסʳ ʩʘʥʳʥʳש ʢᴇʙʝʡʛʝʥʽ ʙʘʡץʘʣʘʜʳ. 

ʉʘʟʘʥʥʳש ʞʳʥʳʩʪʳץ ʞʝʪʽʣʫʽ ᴇʤʽʨʽʥʽװ שʰ ʞᴅʥʝ ʪᴇʨʪ ʞʳʣʜʳסʳʥʜʘ ʢʝʣʝʜʽ, ʞʳʣ ʩʘʡʳʥ 

ʫʳʣʜʳʨʳץ ʰʘʰʘʜʳ.  ʋʳʣʜʳʨʳץ ʰʘʰʫ ʩʫʙʩʪʨʘʪʳʥ ʪʘשʜʘʫʜʘ ʩʘʟʘʥʜʘʨ  ʪʘʣסʘʤʩʳʟ ʙʦʣʳʧ 

ʢʝʣʝʜʽ, ʦʣʘʨ ʫʳʣʜʳʨʳץʪʘʨʳʥ ץʘʤʳʩ ʩʘʙʘץʪʘʨʳʥʜʘ,  ʩʫ ʘʩʪʳ ᴇʩʽʤʜʽʢʪʝʨʽ ʘʨʘʩʳʥʜʘ ʰʘʰʘ 

ʙʝʨʝʜʽ.ʉʘʟʘʥʥʳש ʫʳʣʜʳʨʳץ ʰʘʰʫ ʢʝʟʝשʽ ʢᴇʢʪʝʤʥʽש ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥʘ 

ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ, ʢᴇʙʽʥʝ  ʩʘʟʘʥʥʳש ʫʳʣʜʳʨʳץ ʰʘʰʫʳ ɸʨʘʣ ʪʝשʽʟʽʥʜʝ ʤʘʤʳʨ ʘʡʳʥʳש 

ʦʨʪʘʩʳʥʜʘ ʩʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳ15-17 ש Üʉ ʰʘʤʘʩʳʥʜʘ ʞװʨʝʜʽ.  ɾʘʧʧʘʡ ʫʳʣʜʳʨʳץ ʰʘʰʫʳ 

ʪʝʤʧʝʨʘʪʫʨʘʥʳ22-23 ש Üʉ-ץʘ ʢᴇʪʝʨʽʣʛʝʥ ʤʝʟʛʽʣʜʝʨʜʝ ᴇʪʝʜʽ.  ʉʘʟʘʥʥʳש ʫʳʣʜʳʨʳץ ʰʘʰʫ ʢʝʟʝשʽ 

ʤʘʤʳʨʜʘʥ  ʰʽʣʜʝʛʝ ʜʝʡʽʥ ʩʦʟʳʣʘʜʳ.  תʩʪʽʤʽʟʜʝʛʽ ʞʳʣʳ ץʘʤʳʩ ʧʝʥ ʩʫ ʘʩʪʳ ᴇʩʽʤʜʽʛʽ ʙװʢʽʣ ʪʝשʽʟ 

ʘʢʚʘʪʦʨʠʷʩʳʥʜʘ, ᴅʩʽʨʝʩʝ ʦʥʳש ʙʘʪʳʩ ʙᴇʣʽʛʽʥʜʝ ʞʘץʩʳ ʙʘʡץʘʣʜʳ, ʙײʣ ʩʘʟʘʥʥʳש ʙʝʣʩʝʥʜʽ 

ʫʳʣʜʳʨʳץ ʰʘʰʫʳʥʘ ץʦʣʘʡʣʳ ʞʘסʜʘʡ ʪʫסʳʟʜʳ.  ɿʝʨʪʪʝʫ ʢʝʟʝשʽʥʜʝ ʩʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳ21 ש-

23 Üʉ  ʰʘʤʘʩʳʥʜʘ ʩʘʟʘʥʥʳש ʫʳʣʜʳʨʳץ ʰʘʰʫʳ III, IV ʞᴅʥʝ VII ʫʯʘʩʪʢʝʣʝʨʜʝ ʙʘʡץʘʣʜʳ.   
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2018 ʞʳʣʜʳש ʪᴅʞʽʨʠʙʝʣʽʢ ʘʫʣʘʫʣʘʨʳʥʜʘ ʩʘʟʘʥʥʳײ שʟʳʥʜʳסʳ 11,0 ʜʝʥ 55,0 ʩʤ 

ʘʨʘʣʳסʳʥʜʘ, ʦʨʪʘʰʘʩʳ 26,3  ʩʤ-ʜʽ ײץʨʘʜʳ. ʉʘʟʘʥʥʳש ʩʘʣʤʘסʳ 35 ʪʝʥ 4020 ʛ-סʘ ʜʝʡʽʥ, 

ʦʨʪʘʰʘʩʳ 518 ʛ. ɾʘʩ ײץʨʘʤʳ ʩʝʛʽʟ ײʨʧʘץʪʳ ץʘʤʪʠʜʳ. ɹʘʩʳʤ ʪװʩʢʝʥʽ ʪᴇʨʪ-ʙʝʩʞʳʣʜʳץʪʘʨ. 

(59,9 %) (  ʢʝʩʪʝ 1 ). 

 

ʂʝʩʪʝ 1 ï ʂʽʰʽ ɸʨʘʣ ʪʝשʽʟʽʥʜʝʛʽ ʩʘʟʘʥʥʳש ʥʝʛʽʟʛʽ ʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ,2018 ʞ. 

 

ɾʘʩ 

 ʘʪʘʨʳץ

סʟʳʥʜʳױ

 r

ʩʤ 

(min-

max)- 

ʆʨʪʘʰʘ 

ʳסʟʳʥʜʳײ

,ʩʤ 

ʉʘʣʤʘסʳ,

ʛ 

(min-max) 

ʆʨʪʘʰ

ʘ 

ʩʘʣʤʘס

ʳ, ʛ 

ʉʘʥʳ, 

ʜʘʥʘ. 

% 

1+ 11 11 35 35 1 0,4 

2+ 15-23 18,9 103-350 199,61 59 19,1 

3+ 18-28 22,7 146-500 319,53 110 35,6 

4+ 26-35 29,9 409-1110 623,49 75 24,3 

5+ 31-42 34,6 672-2015 941,98 61 19,7 

6+ 44 44 2100 2100 1 0,3 

7+ 48 48 2900 2900 1 0,3 

8+ 55 55 4020 4020 1 0,3 

 

ɸʨʘʣ ʪʝשʽʟʽʥʜʝʛʽ ʩʘʟʘʥʥʳש ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘסʳ ʙʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש 

ʜʠʥʘʤʠʢʘʣʳץ ʘʥʘʣʠʟʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʦʣʘʨʜʳש ʩʦסשʳ ʞʳʣʜʘʨʳ ʩʘʣʤʘץʪʳץ-ᴇʣʰʝʤʜʽʢ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʽʨʰʘʤʘ ʪᴇʤʝʥʜʝʛʝʥ.(ʢʝʩʪʝ 2).  

 

ʂʝʩʪʝ 2 - ʂʽʰʽ ɸʨʘʣ ʪʝשʽʟʽʥʜʝʛʽ ʩʘʟʘʥʥʳש ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘסʳ ʙʠʦʣʦʛʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʜʠʥʘʤʠʢʘʩʳ 

 

ɾʳ

ʣʜʘʨ 

ʆʨʪʘʰʘ 

סʟʳʥʜʳײ

ʳ, ʩʤ 

ʆʨʪʘʰ

ʘ 

ʩʘʣʤʘס

ʳ,ʛ 

ʌʫʣʴʪʦʥ 

ʙʦʡʳʥʰʘ 

סʜʳʣʳשʦץ

 r

ʆʨʪʘ 

ɸɾױ, 

ʤʳש.ʜʘʥ

ʘ 

 

ʉɾױ 

ʆʨʪʘ

ʰʘ 

ʞʘʩ 

ʉʘʥʳ, 

ʜʘʥʘ. 

ʋʳʣʜ

/ʩʤ 

ʋʳʣʜ

/ʛ 

2010 31,0 659 2,21 -   4+ 52 

2011 30,7 770 2,66 78,333 2551 101 4+ 252 

2012 30,1 780 2,40 87,382 2903 112 4+ 251 

2013 26,1 796 2,45 327,700 6462 135 4+ 202 

2014 38,5 1259,9 2,21 332,650 8640 264 5+ 87 

2015 35,4 1224,6 2,76 341,334 6741 145 5+ 94 

2016 36,2 827 1,74 342,722 6823 156 4+ 157 

2017 33,1 848.6 2,34 351,635 6924 161 4+ 80 

2018 26,3 518,45 2,50 288,480 6125 136 5+ 309 

 

ʉʦסשʳ ʞʳʣʜʘʨʳ ʩʘʟʘʥ ʙʘʣʳסʳʥʳש ʞʳʥʳʩʪʳײץ ץʨʘʤʳʥʥʳש ʘʨʘ ץʘʪʳʥʘʩʳ ʪʘʣʜʘʫ 

ʙʘʨʳʩʳʥʜʘ ʘʪʘʣʳץʪʘʨ ʙʘʩʳʤ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ . תʡʽʨʜʝ ᴇʟʽʥ-ᴇʟʽ ʨʝʪʪʝʫ װʨʜʽʩʽ ʞװʨʫʽ ʤװʤʢʽʥ 

(ʢʝʩʪʝ3). 
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ʂʝʩʪʝ 3 ï ʂʽʰʽ ɸʨʘʣ ʪʝשʽʟʽʥʜʝʛʽ  ʩʘʟʘʥʥʳש ʙʽʨʛʝʰʝ ʞʳʣʜʘʨʜʘסʳ ʞʳʥʳʩʪʳײץ ץʨʘʤʳʥʳש 

ʜʠʥʘʤʠʢʘʩʳ,  % 

 

ɾʳʥʳʩʳ ɾʳʥʳʩʪʘʨʳʥʳץ שʘʪʳʥʘʩʳ 

2010 2011 2012 2013 2014 2015 2016 2017 2018 

ɸʥʘʣʳ42,8 47,6 34,4 56,4 44,8 47,5 45,8 39,1 66,7 ץ 

ɸʪʘʣʳ56,9 51,2 65,5 43,6 55,2 52,5 54,2 60,9 33,1 ץ 

ɹʘʣʘʫʩʘʣʘʨ        1,2 1 

ʉʘʥʳ,ʜʘʥʘ 72 87 251 202 87 94 157 80  309 

 

ʉʘʟʘʥʥʳש ʞʳʥʳʩʪʳץ ʞʝʪʽʣʫʽ ᴇʤʽʨʽʥʽװ שʰ ʞᴅʥʝ ʪᴇʨʪ ʞʳʣʜʳסʳʥʜʘ ʢʝʣʝʜʽ, ʞʳʣ ʩʘʡʳʥ 

ʫʳʣʜʳʨʳץ ʰʘʰʘʜʳ. ʋʳʣʜʳʨʳץ ʰʘʰʫ ʩʫʙʩʪʨʘʪʳʥ ʪʘשʜʘʫʜʘ ʩʘʟʘʥʜʘʨ ʪʘʣסʘʤʩʳʟ ʙʦʣʳʧ 

ʢʝʣʝʜʽ, ʦʣʘʨ ʫʳʣʜʳʨʳץʪʘʨʳʥ ץʘʤʳʩ ʩʘʙʘץʪʘʨʳʥʜʘ,   ᴇʩʽʤʜʽʢʪʝʨʛʝ ʰʘʰʘʜʳ.  

ʂʽʰʽ ɸʨʘʣ ʪʝשʽʟʽʥʜʝʛʽ ʩʘʟʘʥ ʙʘʣʳסʳʥʳש ʘʙʩʦʣʶʪʪʽ ʞʝʢʝ ײʨʳץʰʳʣʜʳסʳ (ɸɾױ)  ʙʝʩ 

ʞʘʩʪʘסʳ ʙʘʣʳץʪʘʨʜʘ 153165  ʜʘʥʘ ʫʳʣʜʳʨʳץʪʘʥ ײץʨʘʩʘ, ʩʝʛʽʟ ʞʘʩʪʘסʳ ʙʘʣʳץʪʘʨʜʘ ʞʦסʘʨʳ 

ʙʦʣʳʧ,ʦʣ 520430 ʜʘʥʘ ʫʳʣʜʳʨʳץץʘ ʜʝʡʽʥ ʞʝʪʪʽ ( ʢʝʩʪʝ 4).   

 

ʂʝʩʪʝ 4 ï ʂʽʰʽ ɸʨʘʣ  ʪʝשʽʟʽʥʜʝʛʽ   ʩʘʟʘʥʥʳש ʪץײʳʤʜʳʣʳץ ʜʠʥʘʤʠʢʘʩʳ 

 

ɾʳʣ ɾʘʩʪʳץ ʪʦʧ ʙʦʡʳʥʰʘ ɸɾױ, ʤʳש ʜʘʥʘ  ʆʨʪʘʰʘ 

ɸɾױ, ʤʳש 

ʜʘʥʘ 

4+ 5+ 6+ 7+ 8+ 

 
 

2013  130,226 255,000 441,653 484,100 327,700 

2014  124,354 262,548 456,365 508,216 332,650 

2015  141,302 247,465 439,623 522,119 341,334 

2016  139,442 252,663 463,239 537,351 348,722 

2017  152,214 306,721 509,413 559,455 381,950  

2018 153,165 161,465 318,920 520,430 - 288,480 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ ʩʘʟʘʥ ʙʘʣʳסʳ ʂʽʰʽ ɸʨʘʣ ʪʝʥʽʟʽʥʽש ʙʘʨʣʳץ ʢᴅʩʽʧʰʽʣʽʢ 

ʘʫʜʘʥʜʘʨʳʥʜʘ ʢʝʟʜʝʩʝʜʽ.ʉʘʥ ʞᴅʥʝ ʠʭʪʠʦʤʘʩʩʘ ʤᴇʣʰʝʨʽ ʙʦʡʳʥʰʘ V ʢᴅʩʽʧʰʽʣʽʢ ʘʫʜʘʥ ʙʽʨʽʥʰʽ 

ʦʨʳʥʜʘ ʪײʨ,ʘʣ ʙʘʣʳץ ᴇʥʽʤʜʽʣʽʛʽʥʽש ʝש ʞʦסʘʨסʘ ʢᴇʨʩʝʪʢʽʰʽ Vɯ ʢᴅʩʽʧʰʽʣʽʢ ʘʫʜʘʥʜʘ ʙʦʣʜʳ (ʢʝʩʪʝ 

5). 

 

ʂʝʩʪʝ 5  - ʂʽʰʽ ɸʨʘʣ ʪʝʥʽʟʽʥʽש ʢᴅʩʽʧʰʽʣʽʢ ʘʫʜʘʥʜʘʨʳ ʙʦʡʳʥʰʘ ʩʘʟʘʥ ʙʘʣʳסʳʥʳש ʩʘʥʳ,  

ʠʭʪʠʦʤʘʩʩʘʩʳ  ʞᴅʥʝ  ʙʘʣʳץ ᴇʥʽʤʜʽʣʽʛʽ 

 

ʂᴅʩʽʧʪʽʢ 

ʫʯʘʩʢʝʣʝʨ  

ɯ ɯɯ ɯɯɯ ɯV V Vɯ ɹʘʨʣʳ

ס  r

ɸʫʜʘʥ, ʛʘ  92100 66300 25400 51400 71600 21200 328000 

ʉʘʥʳ,ʤʳש,ʜ

ʘʥʘ  

451,2 241,2 215,7 215,7 1100,9 612,9 2837,6 

ʀʭʪʠʦʤʘʩʩʘ

ʩʳ, ʪʦʥʥʘ  

215,3 115,09 103 103 525,5 292,4 1354,1

1 

ɹʘʣʳץ 

ᴇʥʽʤʜʽʣʽʛʽ,   

2,34 1,74 4,06 2,0 7,34 13,79 0,21 
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ʂʽʰʽ ɸʨʘʣ ʪʝʥʽʟʽʥʜʝʛʽ ʩʘʟʘʥ ʙʘʣʳסʳʥʳש  ʩʘʥʳ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ ץʦʨʳ ɸ.ʀ.ʂʫʰʥʘʨʝʥʢʦ 

ʞᴅʥʝ ɽ.ʉ.ʃʫʛʘʨʝʚ [4] ʪᴅʩʽʣʜʝʨʽ ʘʨץʳʣʳ ʘʥʳץʪʘʣʜʳ.ɽʩʝʧʪʝʫʣʝʨ ʪᴅʞʽʨʠʙʝʣʽʢ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ 

ʘʫʣʘʫʣʘʨ ʤᴅʣʽʤʝʪʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʞʘʩʘʣʜʳ.ɽʩʝʧʪʝʫʣʝʨ ʙʦʡʳʥʰʘ ʂʽʰʽ ɸʨʘʣ ʪʝשʽʟʽʥʜʝʛʽ ʩʘʟʘʥ 

ʙʘʣʳסʳʥʳש ʩʘʥʳ 2837,528 ʤʳש ʜʘʥʘ, ᴇʥʜʽʨʽʩʪʽʢ ץʦʨʳ 707,41  ʪʦʥʥʘ.2019 ʞʳʣʳ ʂʽʰʽ ɸʨʘʣ 

ʪʝשʽʟʽʥʜʝ ʩʘʟʘʥ ʙʘʣʳסʳʥʳש ʞʘʣʧʳ ץʦʣʘʡʣʳ ʘʫʣʘʫ ʤᴇʣʰʝʨʽ (ɾפɸʄ) 191 ʪʦʥʥʘ ʙʦʣʘʜʳ ʜʝʧ 

ʙʦʣʞʘʥʜʳ ( ʢʝʩʪʝ 6) . 

 

ʂʝʩʪʝ 6 - ʂʽʰʽ ɸʨʘʣ ʪʝשʽʟʽʥʜʝʛʽ ʩʘʟʘʥʥʳ2019 ש ʞʳʣסʳ ʞʘʣʧʳ ץʦʣʘʡʣʳ ʘʫʣʘʫ ʤᴇʣʰʝʨʽ 

(ɾפɸʄ) 

 

ɾʘʩʪʳץ 

 ʘʪʘʨץ

ʉʘʥʳ,ʤʳש,

ʜʘʥʘ 

ʀʭʪʠʦʤʘʩʩʘʩ

ʳ, ʪʦʥʥʘ 

ᴆʥʜʽʨʽʩʪʽʢ 

 ʦʨʳץ

ᴆʥʜʽʨʽʩʪʽʢ 

 ʦʨʳʥʘʥ ʘʣʫץ

ʢʦʵʬʬ 

ɾפɸʄ 

ʪʦʥʥʘ 

1+ 82,857 2,9 - - - 

2+ 675,500 135,1 - - - 

3+ 786,875 251,8 - - - 

4+ 835,955 520,8 263,9 - - 

5+ 448,778 422,3 422,3 - - 

6+ 3,367 7,07 7,07 - - 

7+ 2,438 7,07 7,07 - - 

8+ 1,758 7,07 7,07 - - 

ɹʘʨʣʳסʳ 2837,528 1354,11 707,41 0,270 191 

 

ᴄɼɽɹʀɽʊʊɽʈ 
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ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʉɸɿɸʅɸ ɺ ʄɸʃʆʄ ɸʈɸʃʔʉʂʆʄ ʄʆʈɽ 

ɽʨʤʘʭʘʥʦʚʘ ɾʘʥʘʨ ɿʘʫʘʣʭʘʥץʳʟʳ - ɸʨʘʣʴʩʢʠʡ ʬʠʣʠʘʣ ʊʆʆ çʅʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè, ʛ.ɸʨʘʣʴʩʢ, ʂʘʟʘʭʩʪʘʥ, janarik0778@mail.ru. 

ɸʥʥʦʪʘʮʠʷ. ʉ 1988 ʛ., ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʝʨʳʚʘ, ʩʪʦʢ ʨʝʢʠ ʉʳʨʜʘʨʴʠ ʩʪʘʣ 

ʧʦʩʪʫʧʘʪʴ ʚ ʄʘʣʦʝ ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ, ʢʦʪʦʨʳʡ ʝʞʝʛʦʜʥʳʡ ʦʙʲʝʤ ʩʦʩʪʘʚʠʣ 6-8 ʢʤ
3
 . 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʦʙʨʘʟʦʚʘʣʘʩʴ ʦʧʨʝʩʥʝʥʥʘʷ ʟʦʥʘ,ʛʜʝ ʩʪʘʣʘ ʦʙʠʪʘʪʴ ʧʨʝʩʥʦʚʦʜʥʘʷ 

ʘʙʦʨʠʛʝʥʥʘʷ ʧʨʦʤʳʩʣʦʚʘʷ ʠʭʪʠʦʬʘʫʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʘʟʘʥ. 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ 

ʧʦʧʫʣʷʮʠʠ ʩʘʟʘʥʘ ʚ ʄʘʣʦʤ ɸʨʘʣʴʩʢʦʤ ʤʦʨʝ, ʪ.ʝ ʦʩʥʦʚʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ, ʧʦʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ, ʯʠʩʣʝʥʥʦʩʪʴ, ʠʭʪʠʦʤʘʩʩʘ ʠ ʧʨʦʤʳʩʣʦʚʳʡ ʟʘʧʘʩ ʩʘʟʘʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʟʘʥ, ʧʦʧʫʣʷʮʠʷ, ʠʭʪʠʦʤʘʩʩʘ, ʧʨʦʤʳʩʣʦʚʳʡ ʟʘʧʘʩ.  

MODERN STATE OF THE CARP IN THE SMALL ARAL SEA  

Ermakhanovʘ Zhanar Zaalkhanovna - An aral sea branch of ʊʆʆ is the "Scientific and 

production center of fish industry" Aralsk, Kazakhstan, janarik0778@mail.ru. 

Abstract. Since 1988, after a long break, the flow of the Syr Darya river began to flow into 

the Small Aral sea, which amounted to an annual volume . 
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As a result, formed the saline area where he was to inhabit freshwater fishing native fish 

fauna, including the carp. 

The results of research work on the assessment of the carp population in the Small Aral sea, 

i.e. the main biological indicators, age composition, field structure, number, ichthyomass and 

commercial stock of the carp are presented in the flock. 

Key words: carp, population, ichthyomass, commercial stock. 
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ʋɼʂ 004.912 

 

ʀʉʉʃɽɼʆɺɸʅʀʗ ʄɽʊʆɼʆɺ ʆʇʊʀʄʀɿɸʎʀʀ ʇʈʆʎɽʉʉɸ ʇʆɼɻʆʊʆɺʂʀ 

ɸɹʀʊʋʈʀɽʅʊʆɺ ɼʃʗ ʂʆʄʇʃɽʂʉʅʆɻʆ ʊɽʉʊʀʈʆɺɸʅʀʗ 

 

ɹʘʜʘʥʦʚʘ ʅ.ʄ., ʂʘʨʪʙʘʝʚ ɸ.ɾ. 

ʂʘʩʧʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤʝʥʠ 

ʐ. ɽʩʝʥʦʚʘ, ʛ. ɸʢʪʘʫ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʭʝʤʳ ʠ 

ʘʧʨʦʙʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʩʪʦʚ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʟʥʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʘʢʪʠʢʫ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚʦ ʚʩʝʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʤʝʪʦʜʳ ʠ ʤʦʜʝʣʠ ʩʠʩʪʝʤ ʦʙʫʯʝʥʠʷ, ʩ ʢʦʥʢʨʝʪʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʮʝʣʠ, ʩʨʝʜʩʪʚ, ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʫʢʘʟʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʫʤʝʥʠʷ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʜʦʙʠʚʘʷʩʴ ʟʘʜʘʥʥʦʛʦ 

ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʧʦ ʨʘʟʜʝʣʘʤ ʠ ʪʝʤʘʤ ʥʘ ʧʨʝʜʤʝʪʝ. ʈʘʟʨʘʙʦʪʘʥʘ ʬʦʨʤʘ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʪʦʪʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʦʧʝʨʘʪʠʚʥʦ 

ʫʧʨʘʚʣʷʪʴ ʭʦʜʦʤ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʦʮʝʥʢʘ ʟʥʘʥʠʡ. 

 

ɺʚʝʜʝʥʠʝ ʚ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ɽʜʠʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ (ɽʅʊ) ʦʪʨʘʞʘʝʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʘ ʩ ʜʨʫʛʦʡ - ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʝʨʝʭʦʜ ʢ 

ʚʩʝʦʙʱʝʡ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʚʩʸ ʙʦʣʝʝ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʤʝʞʜʫ ʪʝʤ ʦʩʥʦʚʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʣʠʯʥʦʩʪʴ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʚʠʪʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ, ʘ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʭʘʥʠʟʤʳ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʝʭʥʦʣʦʛʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʢʦʣʠʯʝʩʪʚʦ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʧʨʝʜʲʷʚʣʝʥʠʷ ʟʘʜʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʦʜʛʦʪʦʚʢʠ ʪʝʩʪʠʨʫʝʤʳʭ. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʧʫʪʝʡ ʠ ʩʨʝʜʩʪʚ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʦʧʨʦʚʦʞʜʘʪʴ ʨʝʘʣʠʟʘʮʠʶ ʠʜʝʡ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ - ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʨʝʪʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʫʪʝʡ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʚ 

ʦʙʫʯʝʥʠʠ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʩʤʳʩʣ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʦʪʨʘʞʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ 

ʨʝʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʠʩʢ ʧʫʪʝʡ ʠ ʩʨʝʜʩʪʚ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʚʩʝ ʙʦʣʝʝ 

ʨʘʩʰʠʨʷʶʱʠʭʩʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ ʥʦʚʳʭ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ.  

ʂᴇʣʽʢ, ײץʨʳʣʳʩ, ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨ ʞᴅʥʝ 

ʵʥʝʨʛʠʷ  

 

ʊʨʘʥʩʧʦʨʪ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʵʥʝʨʛʝʪʠʢʘ 
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ɸʥʘʣʠʟ ʨʘʙʦʪ ʧʦ ʧʨʦʙʣʝʤʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʪʝʩʪʦʚʳʡ ʢʦʥʪʨʦʣʴ ʩʪʘʥʦʚʠʪʩʷ ʦʨʛʘʥʠʯʝʩʢʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʘʢʪʠʢʠ, ʚʘʞʥʝʡʰʠʤ ʩʨʝʜʩʪʚʦʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʨʝʘʣʠʟʫʶʱʠʤ ʧʨʠʥʮʠʧʳ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ[1]. ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠ ʩʨʝʜʩʪʚʦʤ ʧʦʚʳʰʝʥʠʷ 

ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʨʦʣʷ[2].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʤʘʩʩʦʚʘʷ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʝʪ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʜʫʨ ʢʘʢ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʢʦʥʪʨʦʣʷ. ʇʨʠʢʣʘʜʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʩʪʦʚ ʟʘʪʨʘʛʠʚʘʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʪʦʣʴʢʦ ʰʢʦʣʳ ʠ 

ʚʫʟʳ, ʥʦ ʠ ʢʨʫʧʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʳʥʫʞʜʝʥʥʳʝ ʚ ʫʩʣʦʚʠʷʭ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʧʦʩʪʦʷʥʥʦ ʟʘʥʠʤʘʪʴʩʷ ʧʨʦʮʝʩʩʘʤʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ ʠ 

ʩʘʤʠʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʦʙʰʠʨʥʦʡ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʩʝ ʯʘʱʝ 

ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʪʨʫʜʥʦʩʪʷʭ ʠ ʧʨʦʙʣʝʤʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʮʝʥʢʦʡ ʟʥʘʥʠʡ: 

ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʪʦʯʥʦʩʪʴ ʮʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ, 

ʩʫʙʲʝʢʪʠʚʠʟʤ ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʦʮʝʥʠʚʘʥʠʝ, ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʠʭ ʢʨʠʪʝʨʠʝʚ, ʧʦ ʢʦʪʦʨʳʤ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ, ʠ ʪ.ʧ.[3]  

ʆʜʥʘʢʦ ʩʘʤʘ ʧʦ ʩʝʙʝ ʪʝʩʪʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʜʘʞʝ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʦ ʚʩʝʤ ʧʨʘʚʠʣʘʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʪʝʩʪʦʚ, ʥʝ ʩʥʠʤʘʝʪ ʨʷʜʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʙʣʝʤ[4]. ɺʦʟʥʠʢʘʝʪ 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʩʨʝʜʳ ʚ 

ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʩʪʦʚ, ʢʦʪʦʨʘʷ ʙʳ ʩʥʠʤʘʣʘ ʥʝʛʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʦʪʯʫʞʜʝʥʠʷ 

ʦʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʦʙʳʭ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʮʝʥʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʦʩʪʠʞʝʥʠʡ 

ʫʯʘʱʠʭʩʷ, ʢʦʪʦʨʘʷ ʥʘʙʠʨʘʝʪ ʥʦʚʫʶ ʚʳʩʦʪʫ ʚ ʩʚʷʟʠ ʩ ʚʥʝʜʨʝʥʠʝʤ ʀʥʪʝʨʥʝʪʘ ʠ ʜʨʫʛʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠʥʠʮʠʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʪʝʭʥʦʣʦʛʠʷʤ ʦʙʫʯʝʥʠʷ, ʚʢʣʶʯʘʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ[5].  

ʅʘʘh ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʭʝʤʳ ʠ 

ʘʧʨʦʙʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʟʨʘʙʦʪʢʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʩʪʦʚ 

ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʥʝʟʘʚʠʩʠʤʦʛʦ ʠ ʦʙʲʝʢʪʠʚʥʦʛʦ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ. 

ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʷʚʠʪʴ ʵʪʘʧʳ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ; 

ʚʳʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʤ ʜʦʣʞʝʥ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʪʝʩʪ 

ʜʦʩʪʠʞʝʥʠʡ; ʚʳʷʩʥʠʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ 

ʩʦʟʜʘʥʠʶ ʪʝʩʪʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʢʘʢʠʤ ʞʝ ʜʦʣʞʝʥ ʙʳʪʴ ʪʝʩʪ 

ʜʦʩʪʠʞʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; ʚʳʷʩʥʠʪʴ, ʢʘʢʠʝ ʬʘʢʪʦʨʳ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ) ʧʨʝʧʷʪʩʪʚʫʶʪ ʫʩʧʝʰʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʪʝʩʪʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʳ; ʘʧʨʦʙʠʨʦʚʘʪʴ ʥʦʚʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʀʥʪʝʨʥʝʪ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʙʘʥʢʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʦʧʦʩʨʝʜʦʚʘʥʥʦʩʪʴ, 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʢʩʧʝʨʪʦʚ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʪʝʩʪʦʚʳʭ 

ʟʘʜʘʥʠʡ ʠ ʤʝʞʜʫ ʩʦʙʦʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʠʟʣʦʞʝʥʥʳʭ ʚʳʰʝ ʟʘʜʘʯ ʤʳ ʧʨʠʤʝʥʠʣʠ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʝʜʘʛʦʛʠʢʠ, ʘ ʪʘʢʞʝ ʧʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ; ʤʝʪʦʜ ʪʝʩʪʦʚ ʩ ʚʳʥʫʞʜʝʥʥʳʤ ʚʳʙʦʨʦʤ; ʤʝʪʦʜ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ; ʤʝʪʦʜ ʤʥʦʛʦʤʝʨʥʦʛʦ ʢʘʣʠʙʨʦʚʘʥʠʷ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ, ʬʘʢʪʦʨʥʳʡ ʠ 

ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ; ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʝʪʝʚʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʩʠʩʪʝʤ ʠ ʙʘʟ ʜʘʥʥʳʭ.    
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ʊʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʣʠʥʝʡʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʫʯʝʥʥʦʡ ʩʫʤʤʳ ʟʥʘʥʠʡ, ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʧʦʜʛʦʪʦʚʢʝ ʘʙʠʪʫʨʠʝʥʪʦʚ. ʇʨʠ ʦʙʳʯʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ, ʚʩʝ 

ʦʪʯʝʪʣʠʚʝʝ ʧʨʦʷʚʣʷʶʪʩʷ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʩʫʤʤʳ ʟʥʘʥʠʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʟʚʠʚʘʶʱʝʡ ʚʥʠʤʘʥʠʝ ʠ 

ʧʘʤʷʪʴ, ʥʝ ʟʘʙʦʪʷʩʴ ʦ ʨʘʟʚʠʪʠʠ ʤʳʰʣʝʥʠʷ. ʅʝʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʦʙʲʷʩʥʷʝʪʩʷ: ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʣʦʭʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʜʝʠ ʦʙʦʙʱʝʥʠʷ, 

ʪʝʦʨʠʷ ʧʦʵʪʘʧʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʙʝʩʩʠʩʪʝʤʥʦʩʪʴʶ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʪʩʫʪʩʪʚʠʝ 

ʘʜʝʢʚʘʪʥʦʡ ʩʠʩʪʝʤʳ ʢʨʠʪʝʨʠʝʚ ʛʦʪʦʚʥʦʩʪʠ ʜʦ ʪʚʦʨʯʝʩʢʦʛʦ ʫʨʦʚʥʷ. ʇʦʜʛʦʪʦʚʢʘ ʟʘʚʠʩʠʪ ʦʪ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʯʝʤʫ, ʩʢʦʣʴʢʦ, ʢʘʢ, ʢʦʛʦ, ʜʣʷ ʯʝʛʦ 

ʥʫʞʥʦ ʫʯʠʪʴ ʘʙʠʪʫʨʠʝʥʪʘ, ʯʪʦʙʳ ʦʥʠ ʨʝʰʘʣʠ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʩʝ ʵʪʦ 

ʝʱʝ ʨʘʟ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʪʝʤʘʪʠʢʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ, ʨʘʟʣʠʯʥʳʡ ʩʦʩʪʘʚ, 

ʩʪʨʫʢʪʫʨʘ, ʩʧʦʩʦʙʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʫʯʝʙʥʳʭ ʛʨʫʧʧʘʭ ʥʘ ʫʯʝʙʥʦʤ ʧʨʝʜʤʝʪʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ. ʇʦʩʪʨʦʝʥʘ ʩʦʚʨʝʤʝʥʥʘʷ 

ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʧʨʦʛʨʘʤʤʫ ʦʙʫʯʝʥʠʷ, ʦʙʦʩʥʦʚʘʪʴ 

ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʫ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʳʡ ʫʨʦʚʝʥʴ 

ʛʦʪʦʚʥʦʩʪʠ. ɺ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʝʰʝʥʠʝ ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ, 

ʤʝʰʘʶʱʠʭ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʦʧʨʝʜʝʣʠʪʴ ʬʦʨʤʫ ʠ ʩʧʦʩʦʙʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘ ʩʯʝʪ ʩʭʝʤ ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʘʨʪ ʦʙʫʯʝʥʠʷ ʘʜʝʢʚʘʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚ ʮʝʣʦʤ 

ʫʯʝʙʥʦʤ ʧʨʝʜʤʝʪʝ. 

ɺʝʩʴ ʫʯʝʙʥʳʡ ʧʨʝʜʤʝʪ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ "ʜʝʨʝʚʘ ʮʝʣʝʡ" 

ʠʣʠ "ʤʦʜʝʣʠ ʤʦʜʝʣʝʡ" ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʤ ʚʠʜʝ ʧʦ ʚʩʝʤ ʨʘʟʜʝʣʘʤ 

ʧʦʜʛʦʪʦʚʢʠ ʘʙʠʪʫʨʠʝʥʪʦʚ. ʊʘʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʮʝʣʠ ʠ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ, ʠʩʧʦʣʴʟʫʷ ʦʧʪʠʤʘʣʴʥʳʝ ʧʫʪʠ 

ʠ ʩʨʝʜʩʪʚʘ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʚ ʭʦʜʝ ʦʙʫʯʝʥʠʷ. ʂʦʤʧʣʝʢʩʥʘʷ ʤʦʜʝʣʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʷʚʣʷʣʘʩʴ "ʤʝʨʦʡ, ʩʠʩʪʝʤʦʡ, ʠʥʩʪʨʫʤʝʥʪʦʤ", ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʠʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʧʨʝʜʤʝʪʝ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʆʙʱʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʘʙʠʪʫʨʠʝʥʪʦʚ 

 

ʈʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ, ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʥʘ ʨʘʟʥʳʭ 

ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʣʠ ʨʝʰʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʮʝʣʠ ʧʨʦʚʦʜʠʤʦʛʦ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʥʝʢʦʪʦʨʳʭ ʘʩʧʝʢʪʘʭ ʟʘʤʝʥʷʝʪ ʣʶʜʩʢʦʡ ʪʨʫʜ.  

ɻʣʘʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʜ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ 

ʷʚʣʷʶʪʩʷ ʢʦʤʧʘʢʪʥʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʨʘʩʪʫʱʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ. ʉʬʝʨʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ ʚ ʟʘʜʘʯʘʭ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʪʦʨʳʭ ʘʙʠʪʫʨʠʝʥʪ ʜʦʣʞʝʥ 

ʚʳʧʦʣʥʠʪʴ ʨʘʟʣʠʯʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʚʝʙ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʧʣʘʪʬʦʨʤʝ Django, ʧʦʟʚʦʣʷʶʱʝʝ ʩʦʙʠʨʘʪʴ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ. ɼʣʷ ʨʘʙʦʪʳ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤ ʩʝʨʚʝʨ ʥʘ ʆʉ Linux, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ ʚʝʙ ʧʨʠʣʦʞʝʥʠʝ. ʆʙʱʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʦʢ 1. ʈʷʜ 

ʬʫʥʢʮʠʠ ʧʨʠʣʦʞʝʥʠʷ:  

Å ʪʝʩʪʳ ʩʦʨʪʠʨʫʶʪʩʷ ʧʦ ʢʘʪʝʛʦʨʠʷʤ;  

Å ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʪʘʚʣʷʪʴ ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʪʝʩʪʘʤ;  

Å ʜʘʥʥʳʝ ʦ ʪʝʩʪʘʭ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

Å ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʦʮʝʥʢʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʅʘʯʘʣʴʥʦʝ ʦʢʥʦ ʧʨʠʣʦʞʝʥʠʷ 

 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʟʨʘʙʦʪʢʠ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʚʝʙ ʧʨʠʣʦʞʝʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʣʘʪʬʦʨʤʘ 

Django ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. Python ð 

ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʯʠʢʘ ʠ ʯʠʪʘʝʤʦʩʪʠ ʢʦʜʘ. ʉʠʥʪʘʢʩʠʩ ʷʜʨʘ Python 

ʚʝʩʴʤʘ ʢʦʤʧʘʢʪʥʳʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʚʢʣʶʯʘʝʪ ʙʦʣʴʰʦʡ ʦʙʲʸʤ 

ʧʦʣʝʟʥʳʭ ʬʫʥʢʮʠʡ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʘʡʪʦʚ ʥʘ Python ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʣʘʪʬʦʨʤʳ.  

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʚʳʙʦʨʘ ʵʪʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʳʣʠ ʥʝʩʪʘʥʜʘʨʪʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʩʘʡʪʘ ʠ ʤʦʡ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʦʚ ʥʘ Python, ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʷʟʳʢʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. Django Framework ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python, ʠʩʧʦʣʴʟʫʶʱʝʡ ʰʘʙʣʦʥ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ Model-View-Controller. 

ʉʘʡʪ ʥʘ Django ʩʪʨʦʠʪʩʷ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʜʝʣʘʪʴ ʦʪʯʫʞʜʘʝʤʳʤʠ ʠ ʧʦʜʢʣʶʯʘʝʤʳʤʠ. ʆʥ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʦʚ ʣʶʙʦʡ 
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ʩʣʦʞʥʦʩʪʠ. ʅʘ ʵʪʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʧʣʘʪʬʦʨʤʝ ʩʦʟʜʘʥʳ ʪʘʢʠʝ ʧʨʦʝʢʪʳ, ʢʘʢ Instagram, Pinterest 

ʠ YouTube. 

ɺʳʚʦʜ. ɺʩʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, ʧʦʟʚʦʣʠʣʠ ʧʦʩʪʨʦʠʪʴ ʢʦʤʧʣʝʢʩʥʫʶ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦʜʛʦʪʦʚʢʠ ʘʙʠʪʫʨʠʝʥʪʘ ʩ ʟʘʜʘʥʥʳʤ ʫʨʦʚʥʝʤ ʢʘʯʝʩʪʚʘ, ʟʘ ʩʯʝʪ 

ʩʦʯʝʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠ ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʥʘ ʮʝʣʦʤ ʧʨʝʜʤʝʪʝ. 
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ɸשʜʘʪʧʘ. ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ - ʙʘʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫ 

ʞװʡʝʩʽʥʜʝʛʽ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʘʪʳʥ ʦץʫ װʨʜʽʩʽʥʽש ʧʨʘʢʪʠʢʘʩʳʥʘ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ 

ʝʥʛʽʟʫ װʰʽʥ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʙʽʣʽʤʜʽ ʙʘץʳʣʘʫסʘ ʘʨʥʘʣסʘʥ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʩʪʽʣʝʫʜʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʤʦʜʝʣʽʥ ʞʘʩʘʫʜʳש ᴅʜʽʩʪʝʤʝʣʽʢ ʩʭʝʤʘʩʳʥ ʞʘʩʘʫ 

ʞᴅʥʝ ʪʝʩʪʽʣʝʫ. ʉʪʫʜʝʥʪʪʝʨʛʝ ץʘʞʝʪʪʽ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʦʩʳ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ 

ʩʘʧʘʣʳ ʜʝשʛʝʡʛʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʤʘץʩʘʪʪʘʨʜʳ, ײץʨʘʣʜʘʨʜʳ, ʥײʩץʘʫʣʘʨʜʳ 

ʥʘץʪʳ ʘʥʳץʪʘʫʤʝʥ ʦץʳʪʫ ʞװʡʝʣʝʨʽʥʽש ᴅʜʽʩʪʝʨʽ ʤʝʥ ʤʦʜʝʣʴʜʝʨʽʥ ץʘʨʘʩʪʳʨʘʤʳʟ. ʅᴅʪʠʞʝʣʝʨʜʽ 

ʝʩʝʧʢʝ ʘʣʫ, ץʦʨʳʪʳʥʜʳ ʙʘץʳʣʘʫ, ʢʝʡʽʥʛʽ ʥᴅʪʠʞʝʣʝʨʜʽ ʙʦʣʞʘʫ ʞᴅʥʝ ʢʝʰʝʥʜʽ ʙʘסʜʘʨʣʘʤʘʜʘסʳ 

ʦץʫ װʨʜʽʩʽʥʽש ʙʘʨʳʩʳʥ ʪʠʽʤʜʽ ʙʘʩץʘʨʫ װʰʽʥ ᴅʟʽʨʣʝʥʛʝʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʦץʫ װʜʝʨʽʩʽ, ʥײʩץʘʫʣʘʨ, ʥᴅʪʠʞʝʣʝʨʜʽ ʙʦʣʞʘʫ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʩʪʽʣʝʫ, 

ʙʽʣʽʤʜʽ ʙʘסʘʣʘʫ. 

STUDY ON METHODS OF OPTIMIZATION OF THE PROCESS OF 

APPLICANTS PREPARATION FOR THE NATIONAL ADMISSION TESTING  

Badanova Nagima Malsovna - Sh.Yessenov Caspian state university of technology and 

engineering, ɸktau, Kazakhstan, nagi7979@mail.ru. 

Kartbayev Amandyk Zhankozhauly - Sh.Yessenov Caspian state university of technology 

and engineering, ɸktau, Kazakhstan, amandyk.kartbayev@yu.edu.kz. 

Abstract. The purpose of this study is to build a methodological scheme and test a 

technological model for developing computer tests for controlling knowledge using web 

technologies, as well as developing tools for implementing research results into the practice of the 
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educational process, which will improve the quality of education in the educational system in all 

educational institutions. We consider the methods and models of learning systems, with a specific 

definition of the purpose, means, guidelines, which allow students to form the skills, achieving a 

given level of quality for sections and topics on the subject. A form of results evaluation, total 

control, allowing predicting subsequent results, efficiently managing the course of the educational 

process in the integrated program have been developed. 

Keywords: educational process, guidelines, results prediction, computer testing, knowledge 

assessment. 
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ɸʅɸʃʀɿ ɸʃɻʆʈʀʊʄʆɺ ʆʈɻɸʅʀɿɸʎʀʀ ʇʆʀʉʂɸ ɺ WEB-ʇʆʀʉʂʆɺʓʍ 

ʉʀʉʊɽʄɸʍ 

 

ɾʫʤʘʜʠʣʦʚʘ ʄ.ɹ
1
., ʀʤʘʥʙʘʝʚ ɽ.ʀ

1
., ɾʫʤʘʜʠʣʦʚʘ ɾ.ɹ

2
. 

1
ʂʘʩʧʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ  

ʠʤ. ʐ. ɽʩʝʥʦʚʘ, ʛ. ɸʢʪʘʫ, ʂʘʟʘʭʩʪʘʥ 
2
ʋʥʠʚʝʨʩʠʪʝʪ ɸʩʪʘʥʘ, ʛ. ʅʫʨ ʉʫʣʪʘʥ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʣʠʜʠʨʫʶʱʘʷ ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ ʯʝʨʝʟ 

ʤʥʦʛʦʢʨʘʪʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʦʙʣʘʩʪʠ SEO, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʳ ʠ ʦʙʩʫʞʜʝʥʳ ʧʨʦʙʣʝʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʠʩʢʦʚʳʤ ʩʧʘʤʦʤ ʠ ʧʦʠʩʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ ʚ ʮʝʣʦʤ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʘ-ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ 

ʦʙʲʝʜʠʥʠʪʴ ʣʠʜʝʨʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʧʦʠʩʢʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʀʥʪʝʨʥʝʪ ʧʘʫʪʠʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: web-ʧʦʠʩʢ, ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ. 

 

ʇʨʦʙʣʝʤʘ ʧʦʠʩʢʘ ʠ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ - ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ 

ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ. ʂʦʥʝʯʥʦ, ʥʝʣʴʟʷ ʩʨʘʚʥʠʚʘʪʴ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ, ʩʢʘʞʝʤ, ʩʨʝʜʥʠʝ ʚʝʢʘ, 

ʢʦʛʜʘ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣ ʧʨʦʙʣʝʤʦʡ ʧʦʪʦʤʫ, ʯʪʦ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʦ ʤʘʣʦ, ʠ 

ʪʨʝʙʦʚʘʣʠʩʴ ʫʩʠʣʠʷ ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʡʪʠ ʭʦʪʴ ʯʪʦ-ʪʦ ʧʦ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʥʪʝʨʝʩʫʶʱʝʤʫ ʚʦʧʨʦʩʫ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚʩʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʤʳ ʞʠʚʝʤ, ʚʩʝ 

ʙʦʣʴʰʝ ʧʦʛʨʫʞʘʝʪʩʷ ʚ Internet. Internet ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʥʦʡ ʬʦʨʤʦʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʝ ʦʪʤʝʥʠʚ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʪʘʢʠʝ ʢʘʢ ʞʫʨʥʘʣʳ, ʨʘʜʠʦ, ʪʝʣʝʚʠʜʝʥʠʝ, ʪʝʣʝʬʦʥ, 

ʚʩʝʚʦʟʤʦʞʥʳʝ ʩʧʨʘʚʦʯʥʳʝ ʩʣʫʞʙʳ. ʀ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʠʥʪʝʨʥʝʪʝ ʷʚʣʷʶʪʩʷ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʷ ʟʘʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʚʦʟʚʨʘʱʘʶʪ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʩʧʠʩʦʢ web-ʩʪʨʘʥʠʮ, ʩʦʜʝʨʞʘʱʠʭ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʬʦʨʤʘʮʠʶ. ʂʘʞʜʘʷ ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʦʯʝʥʴ 

ʩʣʦʞʥʳʡ ʠ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʠʡʩʷ ʘʣʛʦʨʠʪʤ ʨʘʥʞʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʝʝ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʦʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʥʘʭʦʜʠʪʩʷ ʩʘʡʪ ʚ ʨʝʡʪʠʥʛʝ ʧʦʠʩʢʦʚʦʡ 

ʩʠʩʪʝʤʳ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʧʨʦʩʘʤ, ʪʝʤ ʙʦʣʴʰʝ ʧʦʩʝʪʠʪʝʣʝʡ ʙʫʜʝʪ ʫ ʨʝʩʫʨʩʘ ʠ, ʢʦʥʝʯʥʦ, 

ʣʶʙʦʡ ʚʣʘʜʝʣʝʮ ʩʘʡʪʘ ʩʪʨʝʤʠʪʩʷ, ʯʪʦʙʳ ʝʛʦ ʨʝʩʫʨʩ ʟʘʥʠʤʘʣ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʧʦʟʠʮʠʠ ʚ ʚʳʜʘʯʝ ʧʦʠʩʢʦʚʠʢʦʚ. ʈʘʙʦʪʘ ʥʘʜ ʩʦʜʝʨʞʠʤʳʤ ʩʘʡʪʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʝʛʦ 

ʨʝʡʪʠʥʛʘ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʠʩʢʦʚʦʛʦ ʟʘʧʨʦʩʘ ʥʘʟʳʚʘʝʪʩʷ ʝʛʦ ʧʨʦʜʚʠʞʝʥʠʝʤ. 
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ʈʠʩʫʥʦʢ 1 ï ʈʝʡʪʠʥʛ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

 

ɺ ʤʠʨʝ ʚʩʝʛʦ ʪʨʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʦʠʩʢʦʚʠʢʘ, ʢʦʪʦʨʳʝ ʚʳʩʪʦʷʣʠ ʧʝʨʝʜ ʥʘʪʠʩʢʦʤ 

ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʦʠʩʢʦʚʦʛʦ ʛʠʛʘʥʪʘ ï Google: ʚ ʏʝʭʠʠ ʩʘʤʦʡ ʧʦʧʫʣʷʨʥʦʡ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʦʡ 

ʧʦʢʘ ʦʩʪʘʸʪʩʷ Seznam (seznam.cz), ʚ ʂʠʪʘʝ ʩ ʦʛʨʦʤʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚ ʧʦʠʩʢʦʚʦʤ ʩʝʢʪʦʨʝ 

ʣʠʜʠʨʫʝʪ Baidu.com, ʘ ʚ ʈʦʩʩʠʠ ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʧʦʠʩʢʦʚʠʢ - ʵʪʦ ʗʥʜʝʢʩ (yandex.ru). ʅʘ 

ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʨʝʡʪʠʥʛʘ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʥʷʪʴ ʢʘʢʦʡ ʠʟ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʩʣʝʜʫʝʪ ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʠ 

ʧʨʠ ʧʦʠʩʢʝ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʦ 

ʨʘʥʞʠʨʦʚʘʥʠʷ ʩʘʡʪʦʚ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʠʩʢʘ ʚ ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʢʘʢ Google, 

Bing, ʗʥʜʝʢʩ, Mail.ru, Rambler, Yahoo. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʣʠʯʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʙʳʣʦ ʚʳʙʨʘʥʦ ʦʢʦʣʦ 100 ʜʦʤʝʥʦʚ ʚ ʟʦʥʝ. KZ ʠʟ ʢʘʞʜʦʡ 

ʢʘʪʝʛʦʨʠʠ ʩʘʡʪʘ ʨʝʡʪʠʥʛʘ http://zero.kz/. ʀʩʭʦʜʷ ʠʟ ʪʠʧʘ ʘʥʘʣʠʟʘ ʢ ʢʘʞʜʦʤʫ ʜʦʤʝʥʫ ʙʳʣʠ 

ʧʦʜʦʙʨʘʥʳ ʢʣʶʯʝʚʳʝ ʟʘʧʨʦʩʳ. ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʩʦʬʪʘ ʜʣʷ ʢʘʞʜʦʛʦ ʜʦʤʝʥʘ ʠ ʧʦʠʩʢʦʚʦʡ 

ʩʠʩʪʝʤʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ, ʙʣʘʛʦʜʘʨʷ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ 

ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʇʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ 

 

ʃʫʯʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚ ʦʪʚʝʪ ʥʘ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʟʘʧʨʦʩ ʷʚʣʷʝʪʩʷ ʠʩʢʦʤʳʡ ʩʘʡʪ 

(ʤʘʨʢʝʨ) ʥʘ ʧʝʨʚʦʡ ʧʦʟʠʮʠʠ ʧʦʠʩʢʦʚʦʡ ʚʳʜʘʯʠ. ʀʟ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩʫʥʢʝ 2 ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʢʘʯʝʩʪʚʝʥʥʳʡ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʧʦʠʩʢ ʫ ʗʥʜʝʢʩʘ, ʈʘʤʙʣʝʨʘ (ʚʠʜʥʦ, 

ʯʪʦ ʈʘʤʙʣʝʨ ʠʩʧʦʣʴʟʫʝʪ ʚʳʜʘʯʫ ʗʥʜʝʢʩʘ ʪ.ʢ. ʨʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʯʥʳʝ) ʠ Google ʩ Mail.ru. 
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ʈʠʩʫʥʦʢ 3 ï ɸʥʘʣʠʟ ʩʢʦʨʦʩʪʠ ʠʥʜʝʢʩʘʮʠʠ ʩʘʡʪʦʚ 

 

ʀʟ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩʫʥʢʝ 3 ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʩʘʤʳʝ ʰʫʩʪʨʳʝ ʨʦʙʦʪʳ ʠʥʜʝʢʩʘʪʦʨʳ ʫ 

Google. ʉʘʤʦʝ ʤʝʜʣʝʥʥʳʝ, ʫ Bing-ʘ. 

 

 
 

ʈʠʩʫʥʦʢ 4 - ɸʥʘʣʠʟ ʧʦʣʥʦʪʳ ʠʥʜʝʢʩʘ 

 

ʀʟ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩʫʥʢʝ 4 ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʧʦʣʥʦʪʘ ʠʥʜʝʢʩʘʮʠʠ ʫ 

Google. 

ɺʳʚʦʜ: ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʧʦʠʩʢʘ ʧʨʠʟʚʘʥ ʧʦʤʦʯʴ ʦʮʝʥʠʪʴ ʦʙʱʝʝ 

ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ ʧʦʠʩʢʦʚʠʢʘ.  

ɼʣʷ ʨʘʩʯʸʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʦʮʝʥʠʚʘʶʱʠʭ ʢʘʯʝʩʪʚʦ 

ʦʪʜʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʧʦʠʩʢʘ (ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ ʘʥʘʣʠʟʳ: ʠʭ ʨʝʟʫʣʴʪʘʪʳ - ʥʝ ʦʮʝʥʢʘ, ʘ 

ʠʥʬʦʨʤʘʮʠʷ).  

ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʨʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʦʚʠʢʦʚ ʚ ʢʘʞʜʦʤ ʠʟ 

ʘʥʘʣʠʟʘ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʚ ʩʪʦ ʙʘʣʣʴʥʫʶ ʰʢʘʣʫ ʥʦʨʤʠʨʦʚʘʥʠʝʤ ʥʘ ʣʫʯʰʠʡ ʚ ʘʥʘʣʠʟʘʪʦʨʝ 

ʨʝʟʫʣʴʪʘʪ. ʕʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʯʝʩʪʴ ʟʘʤʝʪʥʳʝ ʨʘʟʣʠʯʠʷ ʟʥʘʯʝʥʠʡ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʘʞʜʦʤ ʘʥʘʣʠʟʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʘʥʘʣʠʟʝ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ ʚʩʝ 

ʟʥʘʯʝʥʠʷ ʣʝʞʘʪ ʚ ʜʠʘʧʘʟʦʥʝ 85-100, ʘ ʚ ʘʥʘʣʠʟʘʪʦʨʝ ʩʧʘʤʘ ð ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 1 ʜʦ 10.  

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʫʤʥʦʞʝʥʳ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʪʨʘʞʘʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʟʥʘʯʠʤʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʠʜʘ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʦʠʩʢʘ ʚ ʠʥʪʝʨʥʝʪ-ʧʦʠʩʢʝ ʚ 
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ʮʝʣʦʤ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʩʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤʠʨʫʶʪʩʷ ʠ ʜʝʣʷʪʩʷ ʥʘ ʩʫʤʤʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʯʠʩʣʦ ʦʪ 1 ʜʦ 100 ð ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʧʦʠʩʢʘ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʣʠʜʠʨʫʶʱʝʡ ʧʦʠʩʢʦʚʦʡ 

ʩʠʩʪʝʤʦʡ ʚ ʂʘʟʘʭʩʪʘʥʝ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ Google.  
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Abstract. In article the leading search engine through repeated experiments in the field of 

SEO was revealed and also the problems connected to a retrieval spam and information search on a 

network in general are studied and discussed. On the basis of results of a research the meta-search 

engine which allowed to integrate leaders of experiments in information search in the Internet to a 

web was offered and developed. 
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ɸɼɸʄʅʓר ʕʄʆʎʀʆʅɸʃɼʓפ ʀʅʊɽʃʃɽʂʊɯʉɯ ɾᴄʅɽ ʕʄʆʎʀʗʃɸʈɼʓ 

ɹɸʉפɸʈɸ ɹɯʃʋɯ פɸɹɯʃɽʊɯ 

 

ɽʛʝʥʠʩʦʚʘ ɸ. פ., ʉʝʨʠʢʙʘʝʚʘ ɸ. פ. 

ʐ.ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʘʩʧʠʡ ʤʝʤʣʝʢʝʪʪʽʢ ʪʝʭʥʦʣʛʠʷʣʘʨ ʞᴅʥʝ ʠʥʞʠʥʠʨʠʥʛ 

ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸץʪʘʫ פ ,ץʘʟʘץʩʪʘʥ 

 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ  ʵʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪ ʬʝʥʦʤʝʥʳʥʳש ʟʝʨʪʪʝʣʫ ʧʨʦʙʣʝʤʘʣʘʨʳ 

ʞᴅʥʝ ʦʩʳ ʩʘʣʘʥʳ ʟʝʨʪʪʝʛʝʥ ʰʝʪʝʣʜʽʢ סʘʣʳʤʜʘʨʜʳש ʝשʙʝʢʪʝʨʽʥ ʪʘʣʜʘסʘʥ. ʕʤʦʮʠʷʣʳץ 

ʠʥʪʝʣʣʝʢʪʽʥʽש ʢʝʣʝʩʽ ײץʨʳʣʳʤʜʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʽ: ʵʤʦʮʠʷʩʳʥ ʪʘʥʫ, ʵʤʦʮʠʷʥʳ ʤʝשʛʝʨʫ, 

ʵʤʦʮʠʷʣʘʨʜʳ ʪװʩʽʥʫ, ʵʤʦʮʠʷʣʘʨʜʳ סײʳʥʫ,  ʵʤʦʮʠʷ ʪʽʣʽʥ ʤʝשʛʝʨʫ, ʵʤʦʮʠʷʣʘʨʜʳ ʙʘʩץʘʨʫ ʪ.ʙ. 

ʩʠʧʘʪʪʘʤʘ ʙʝʨʛʝʥ.  

ɹײʣ ʤʘץʘʣʘʜʘ  ʘʜʘʤʥʳש ʵʤʦʮʠʦʥʘʣʜʳץ ʠʥʪʝʣʣʝʢʪʽ ʞᴅʥʝ ʵʤʦʮʠʷʣʘʨʜʳ ʙʘʩץʘʨʘ ʙʽʣʫ 

ʞʦʣʜʘʨʳ ץʘʨʘʩʪʳʨʘʜʳ. ɾʝʢʝ ʪײʣסʘ ײץʨʳʣʳʤʳʥʜʘסʳ ʞʝʪʽʩʪʽʢʪʽש, ʪʝʤʧʝʨʘʤʝʥʪʪʽש ʞᴅʥʝ 

ʢʦʛʥʠʪʠʚʪʽ ʩʪʠʣʴʜʝʨʜʽװ שʡʩʝʤʽʤʜʽʣʽʛʽʥʽש ʘʨʘץʘʪʳʥʘʩʳ ʪʘʣʜʘʥʘʜʳ.  ʕʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪʪʽש 

ʤʦʜʝʣʽ ʞᴅʥʝ ʜʠʘʛʥʦʩʪʠʢʘʩʳ  ʪʫʨʘʣʳ  ɼ. ɻʦʫʣʤʝʥ, ʈ. ɹʘʨ-ʆʥ ʟʝʨʪʪʝʫʣʝʨʽʥʝ  ʪʘʣʜʘʫ ʞʘʩʘʣסʘʥ.  

ɿʝʨʪʪʝʫ ʪʘץʳʨʳʙʳʥʳש ᴇʟʝʢʪʽʣʽʛʽ ʙʽʨ ʞʘסʳʥʘʥ ʞʝʪʽʩʪʽʢʪʽש, ʪʝʤʧʝʨʘʤʝʥʪ ʧʝʥ ʢʦʛʥʠʪʠʚʪʽ 

ʩʪʠʣʴʜʝʨʜʽש ʘʨʘץʘʪʳʥʘʩʳ ʤʝʥ ʜʠʥʘʤʠʢʘʩʳʥ ʟʝʨʪʪʝʫ ץʘʞʝʪʪʽʣʽʛʽʤʝʥ, ʘʣ ʝʢʽʥʰʽ ʞʘסʳʥʘʥ - 

ʦʩʳʥʜʘʡ ʪʝʦʨʠʷʣʳץ ʤʽʥʜʝʪʪʝʨʜʽ ʪײʞʳʨʳʤʜʘʫסʘ ʞᴅʥʝ ץʦʶסʘ ʞᴅʥʝ ʙʝʨʽʣʛʝʥ ʪʘץʳʨʳʧ 

ʘʨʥʘʩʳʥʜʘ ʪᴅʞʽʨʠʙʝʣʽʢ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫʛʝ ʞʝʪʢʽʣʽʢʩʽʟ ʥʘʟʘʨ ʘʫʜʘʨʫʤʝʥ 

ʘʥʳץʪʘʣʘʜʳ. ʆʩʳʣʘʡʰʘ, ʙʽʟʜʽש ʟʝʨʪʪʝʫʽʤʽʟʜʽש ʤʘץʩʘʪʳ ʞʝʪʽʩʪʽʢ ʤʦʪʠʚʘʮʠʷʩʳʥʳש, 

ʪʝʤʧʝʨʘʤʝʥʪʪʽש ʞᴅʥʝ ʢʦʛʥʠʪʠʚʪʽ ʩʪʠʣʴʜʝʨʜʽש ʘʨʘץʘʪʳʥʘʩʳʥ ʟʝʨʪʪʝʫʛʝ ʙʦʣʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʵʤʦʮʠʷ, ʠʥʪʝʣʣʝʢʪ, ʵʤʦʮʠʷʣʳץ  ʠʥʪʝʣʣʝʢʪ, ʢʦʛʥʠʪʠʚʪʽʢ, ʪʝʤʧʝʨʘʤʝʥʪ. 

 

ʕʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪ ï  ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʧʩʠʭʦʣʦʛʠʷ סʳʣʳʤʳʥʜʘ ץʘʨץʳʥʜʳ ʟʝʨʪʪʝʫ 

ʥʳʩʘʥʳʥʘ ʘʡʥʘʣסʘʥ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ. ɹײʣ ʤᴅʩʝʣʝ ʙʦʡʳʥʰʘ ʩʘʥ ʘʣʫʘʥ ʧʨʘʢʪʠʢʘʣʳץ 

ʞʘסʳʥʘʥ ײץʥʜʳ ʢʽʪʘʧʪʘʨ ʤʝʥ ʟʝʨʪʪʝʫʣʝʨ  ʙʘʩʳʣʳʧ, ʰʳץץʘʥʳʥʘ  ץʘʨʘʤʘʩʪʘʥ, ᴅʣʝʫʤʝʪʪʽʢ-

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ ʧᴅʥʽ ʨʝʪʽʥʜʝ ʞʘשʘ ᴅʨʽ ʘʟ ʟʝʨʪʪʝʣʛʝʥ ʬʝʥʦʤʝʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʕʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪ ï ʘʜʘʤʥʳש ᴇʟʽʥʽש ʞᴅʥʝ ᴇʟʛʝʣʝʨʜʽש ʵʤʦʮʠʷʩʳʥ ʪװʩʽʥʫ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʵʤʦʮʠʷʣʳץ ʢװʡʽʥʝ ʙʝʡʽʤʜʝʣʫ ʠʢʝʤʜʽʣʽʛʽ. ʕʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪ ʠʜʝʷʩʳ ʕʜʫʘʨʜ ʊʦʨʥʜʘʡʢ, 

ɼʞʦʡ ɻʠʣʬʦʨʜ, ɻʘʥʩ ɸʡʟʝʥʢ ʩʳʥʜʳ ʘʚʪʦʨʣʘʨ ʟʝʨʪʪʝʫʛʝ ʘʣסʘʥ çᴅʣʝʫʤʝʪʪʽʢ ʠʥʪʝʣʣʝʢʪè 

 ʘסʳʣʘʨסʡʽʥʜʝ, ʘʡʥʘʣʘʜʘװʽʰʢʽ ʞʘʡ-ʢ שʠʥʪʝʣʣʝʢʪ ï ʘʜʘʤʥʳ ץʘʥ. ʕʤʦʮʠʷʣʳץץʳʤʳʥʘʥ ʰʳסײ

ʜʝʛʝʥ ʵʤʧʘʪʠʷʣʳץ ץʘʪʳʥʘʩʪʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʷʜʘ, ʵʤʦʮʠʦʥʘʣʜʳ ʢװʡʣʝʨʤʝʥ ʤʽʥʝʟ-ײץʣʳץʪʳ 

ʙʘץʳʣʘʫ ʞᴅʥʝ ʨʝʬʣʝʢʩʠʷʣʘʫʜʘ, ʵʤʦʮʠʷʣʳץ ʘץʧʘʨʘʪʪʳ ʘʡʥʘʣʘʜʘסʳ ʘʜʘʤʜʘʨʤʝʥ ץʘʨʳʤ-

 .ʦʣʜʘʥʫʜʘ ʢᴇʨʽʥʝʜʽץ ʘʪʳʥʘʩʪʘץ

ʕʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪ (EQ) ï ʩʪʨʝʩʩʪʽ ʪװʩʽʨʫ, ʘʡʥʘʣʘʜʘסʳʣʘʨʤʝʥ ʪʠʽʤʜʽ ץʘʨʳʤ-

 ʰʽʥ ʵʤʦʮʠʷʣʘʨʜʳװ ʜʝʪʫשʫ ʞᴅʥʝ ʞʘʥʞʘʣʜʘʨʜʳ ʙᴅʩʝשʪʘʨʜʳ ʞʝץʠʳʥʜʳץ ,ʘʪʳʥʘʩ ʦʨʥʘʪʫץ

ʧʦʟʠʪʠʚʪʽ ʞᴅʥʝ ʢʦʥʩʪʨʫʢʪʠʚʪʽ ʙʘסʳʪʪʘ ʪװʩʽʥʫ, ʘʥʳץʪʘʫ, ץʦʣʜʘʥʫ ʞᴅʥʝ ʙʘʩץʘʨʫ. ʕʤʦʮʠʷʣʳץ 

ʠʥʪʝʣʣʝʢʪ ï ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʽʤʽʟʛʝ, ʤʳʩʘʣʳ ʢװʥʜʝʣʽʢʪʽ ʞװʨʽʩ-ʪײʨʳʩʳʤʳʟסʘ, ᴇʟʛʝ ʘʜʘʤʜʘʨʤʝʥ 

ʜײʨʳʩ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʦʨʥʘʪʫסʘ ץʘʞʝʪ. ɽʛʝʨ ʘʜʘʤʜʘ ʵʤʦʮʠʦʥʘʣʜʳ ʠʥʪʝʣʣʝʢʪ ʜʝשʛʝʡʽ ʞʦסʘʨʳ 

ʙʦʣʩʘ, ʦʥʜʘ  ʦʣ ᴇʟʽʥʽש ʞᴅʥʝ ᴇʟʛʝ ʘʜʘʤʜʘʨʜʳש ʵʤʦʮʠʷʣʳץ ʢװʡʽʥ ʪʘʥʠ ʙʽʣʝʜʽ, ʘʜʘʤʜʘʨʜʳ ᴇʟʽʥʝ 

ʞʘץʳʥ ʪʘʨʪʳʧ, ʙʘʫʨʘʧ ʘʣʘʜʳ. ʕʤʦʮʠʷʣʘʨʜʳ ʪװʩʽʥʫ ï ᴇʟʛʝ ʘʜʘʤʜʘʨʤʝʥ ʜײʨʳʩ ץʘʪʳʥʘʩʪʘ 

ɻʫʤʘʥʠʪʘʨʣʳץ ʞᴅʥʝ ʞʘʨʘʪʳʣʳʩʪʘʥʫ 

 ʳʣʳʤʜʘʨʳס

 

ɻʫʤʘʥʠʪʘʨʥʳʝ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ 
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ʙʦʣʫסʘ, ץʳʟʤʝʪʪʝ װʣʢʝʥ ʪʘʙʳʩʪʘʨסʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʞᴅʥʝ ʪʦʣʳץץʘʥʜʳ ᴇʤʽʨ ʩװʨʫʛʝ ʤʦʣ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ᴄʜʝʪʪʝ ʘʜʘʤ ᴇʟ ᴇʤʽʨʽʥʜʝ װʤʽʪ ʨᴇʣʽ ʪʫʨʘʣʳ ʦʡʣʘʥʙʘʡʜʳ, ʦʣ ʞʘʡ סʘʥʘ ᴇʤʽʨ ʩװʨʝʜʽ. 

ʄᴅʩʝʣʝ ץʠʳʥ, ʜʘסʜʘʨʳʩʪʳ ʙʘʩʪʘʥ ʢʝʰʢʝʥ ʢʝʟʜʝ ʪʫʳʥʜʘʡʜʳ. ɾʘʣʧʳ, װʤʽʪʢʝ ʜʝʛʝʥ ץʘʨʳʤ-

 ʘ ʞʝʪʫ ʞʦʣʳʥʜʘץʩʘʪץʘʞʝʪʪʽʣʽʛʽʥ ʪʫʜʳʨʘʪʳʥ ʤʘץ ʩʝʨʫשʘʪʳʥʘʩʪʳ ᴇʟʝʢʪʝʥʜʽʨʫʜʝ ʦʣʘʨʜʳ ʝץ

ʢʝʜʝʨʛʽʣʝʨ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ ("ʘʢʪʠʚʪʽ" ʞᴅʥʝ"ʧʘʩʩʠʚʪʽ"). ʈ. ʍ. ʐʘʢʫʨʦʚʪʳש ʘʡʪʫʳʥʰʘ, 

"ʝʛʝʨ ʝʰץʘʥʜʘʡ ʢʝʜʝʨʛʽ ʙʦʣʤʘʩʘ, ײץʥʜʳʣʳץʪʘʨ ᴇʟʽʥʽש ʪʘʨʪʳʤʜʳʣʳסʳʥ ʞʦסʘʣʪʘʜʳ" ʞᴅʥʝ 

ʦʩʳʥʳש ʩʘʣʜʘʨʳʥʘʥ ײʤʪʳʣʫ ʙʘʨʳʥʰʘ ʘʟʘʷʜʳ, ʧʝʨʩʧʝʢʪʠʚʘʣʘʨ ʞʦסʘʣʘʜʳ. ʕʤʧʠʨʠʢʘʣʳץ 

ʜʝשʛʝʡʜʝ ʵʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪ ʙʘʩץʘ ʘʜʘʤʥʳש ᴇʟ ʵʤʦʮʠʷʣʘʨʳʤʝʥ ʙʘʩץʘʨʘ ʙʽʣʫ. ɹʽʟ ʢʝʡʙʽʨ 

ʘʜʘʤʜʘʨ ʙʘʩץʘʣʘʨʜʘʥ ʛᴇʨʽ ʵʤʦʮʠʷʣʘʨʜʳ ʞʘץʩʳ ʙʘʩץʘʨʘʪʳʥʳʥ ʢᴇʨʝ ʞᴅʥʝ ʘʡʪʘ ʘʣʘʤʳʟ. ɹײʣ 

 ?ʘʥʜʘʡץ ʘʨʘ ʙʽʣʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽץʵʤʦʮʠʷʣʘʨʜʳ ʙʘʩ שʩʝʙʝʙʽ ʥʝʜʝ? ɸʜʘʤʥʳ שʙʳʣʳʩʪʳײץ

ᴄʜʝʙʠʝʪʪʝ ʵʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪ ʪʝʦʨʠʷʩʳʥʳש ʝʢʽ ʪװʨʽ ʙʘʨ-ʘʨʘʣʘʩ ʤʦʜʝʣʴʜʝʨ ʤʝʥ ʤʦʜʝʣʴʜʝʨ. 

ɸʨʘʣʘʩ ʤʦʜʝʣʴʜʝʨ ʙײʣ ʽʩʢʝʨʣʽʢʪʽ ʢʦʛʥʠʪʠʚʪʽʢ ץʘʙʽʣʝʪʪʝʨ ʤʝʥ ʞʝʢʝ ץʘʩʠʝʪʪʝʨ ʢʝʰʝʥʽʤʝʥ (ɼ. 

ɻʦʫʣʤʝʥ, ʈ. ɹʘʨ-ʆʥ), ʘʣ ץʘʙʽʣʝʪʪʝʨ ʤʦʜʝʣʴʜʝʨʽ ï ʢʦʛʥʠʪʠʚʪʽʢ ץʘʙʽʣʝʪʪʝʨ ʞʠʳʥʪʳסʳʤʝʥ (ɼʞ. 

ʄʵʡʝʨ, ʇ. ʉʵʣʦʚʝʡ, ɼ. ʂʘʨʫʟʦ). ɹײʣ ʨʝʪʪʝ ᴅʨʙʽʨ ʪʝʦʨʠʷʣʳץ ʪᴅʩʽʣʜʝ ʵʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪ 

ʜʠʘʛʥʦʩʪʠʢʘʩʳʥʳש ᴇʟʽʥʽש ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʘʜʳ. ɸʨʘʣʘʩ ʤʦʜʝʣʴʜʝʨʜʽש ʘʚʪʦʨʣʘʨʳ ᴇʟʜʽʛʽʥʝʥ 

ʩʘʥʘʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʩʘʫʘʣʥʘʤʘʣʘʨ ᴅʟʽʨʣʝʡʜʽ. ɸʣ ץʘʙʽʣʝʪʪʝʨ ʤʦʜʝʣʴʜʝʨʽʥʽש ᴇʢʽʣʜʝʨʽ ʜײʨʳʩ 

ʞᴅʥʝ ץʘʪʝ ʞʘʫʘʧʪʘʨʳ ʙʘʨ ʪʘʧʩʳʨʤʘʣʘʨʜʘʥ ʪײʨʘʪʳʥ ʪʝʩʪʪʝʨʜʽ ײʩʳʥʘʜʳ. 

ʄʘשʳʟʜʳ ᴇʤʽʨʣʽʢ ʦץʠסʘʣʘʨ ʤʝʥ װʤʽʪʢʝ ʜʝʛʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ. ɼᴅʩʪװʨʣʽ ʪװʨʜʝ 

ʧʩʠʭʦʣʦʛʠʷʜʘ, ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳש ʦʪʘʥʜʳץ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʳש ʥʝʛʽʟʽʥ ץʘʣʘʫʰʳʣʘʨ: ɸ. ʌ. 

ʃʘʟʫʨʩʢʠʡ ʤʝʥ ɺ. ʅ. ʄʷʩʠʱʝʚʪʳש ʟʝʨʪʪʝʫʽʥʰʝ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʘʜʘʤʥʳש ʦʥʳץ שʦʨʰʘסʘʥ 

ᴅʣʝʤʽʤʝʥ, ʟʘʪʪʘʨ ʤʝʥ ʘʜʘʤʜʘʨʜʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʙʘʡʣʘʥʳʩʳ, ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ װ  h

ʢʦʤʧʦʥʝʥʪʪʝʥ ʪײʨʘʪʳʥ ʙʽʨʪײʪʘʩ ʞװʡʝʥʽ ײץʨʘʡʪʳʥ ʞʝʢʝ ʘʜʘʤʥʳץ שʦʟסʘʫʰʳ ʢװʰʽ ʨʝʪʽʥʜʝ 

 שʳ ᴅʣʝʤʥʽץʘʪʳʥʘʩ; 3) ʩʳʨʪץ-ʘʨʳʤץ ʘסʘʣʘʨץʘʪʳʥʘʩ; 2) ʙʘʩץ-ʘʨʳʤץ ʘʨʘʩʪʳʨʳʣʘʜʳ: 1) ᴇʟʽʥʝץ

ʟʘʪʪʘʨʳ ʤʝʥ ײץʙʳʣʳʩʪʘʨʳʥʘ ץʘʨʳʤ-ץʘʪʳʥʘʩ. ʆʩʳ ʞײʤʳʩʪʘ ɺ. ʅ. ʄʷʩʠʱʝʚ ʪײʞʳʨʳʤʜʘʣסʘʥ 

ʤʘʟʤײʥʳ ʙʦʡʳʥʰʘ ʧʩʠʭʦʣʦʛʠʷʣʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩץʘ ʞʘץʳʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ סײʳʤʳʥʘ 

ʩװʡʝʥʝʪʽʥ ʙʦʣʘʤʳʟ. ɽʩʢʝʨʪʫ. "פʘʨʳʤ ï ץʘʪʳʥʘʩ-ʘʜʘʤʥʳש ʙʘʨʣʳץ ʜʘʤʫ ʪʘʨʠʭʳʥʘʥ 

ʪʫʳʥʜʘʡʪʳʥ, ʦʥʳש ʽʩ-ᴅʨʝʢʝʪʽ ʤʝʥ ʫʘʡʳʤʜʘʫʜʳ  ʽʰʢʽ ʘʥʳץʪʘʡ ʦʪʳʨʳʧ, ʦʥʳש ʞʝʢʝ ʪᴅʞʽʨʠʙʝʩʽʥ 

ʙʽʣʜʽʨʝʪʽʥ ʞʝʢʝ ʪײʣסʘʥʳש ʩʘʥʘʣʳ ʙʘʡʣʘʥʳʩʪʘʨʳʥʳש ʪײʪʘʩ ʞװʡʝʩʽ". ʆʩʳ ʟʝʨʪʪʝʫ ʢʦʥʪʝʢʩʪʽʥʜʝ 

ʪײʣסʘʥʳש ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙʝʩʽ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥʳש ʜʝʪʝʨʤʠʥʘʮʠʷʩʳ ʪʫʨʘʣʳ ʝʨʝʞʝ ʝʨʝʢʰʝ 

ʤʘשʳʟסʘ ʠʝ ʙʦʣʘʜʳ. תʤʽʪʧʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ-ʙײʣ ɺ. ʅ. ʄʷʩʠʱʝʚ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʘ ʩᴅʡʢʝʩ 

ʪײʣסʘʥʳץ שʘʨʳʤ-ץʘʪʳʥʘʩʳ ʞװʡʝʩʽʥʽש ʞʝʢʝ ʢʦʤʧʦʥʝʥʪʽ.   

ɹײʣ ʨʝʪʪʝ ʙʝʣʛʽʣʽ ʙʽʨ ᴅʣʝʫʤʝʪʪʽʢ ʢʦʥʪʝʢʩʪʝ ʩʫʙʲʝʢʪ װʰʽʥ װʤʽʪ ʤʘסʳʥʘסʘ ʠʝ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʦʥʳש ʩʘʥʘʩʳʥʜʘ ʩʫʙʲʝʢʪʽʥʽש ʪʳʥʳʩ-ʪʽʨʰʽʣʽʛʽʥʜʝʛʽ װʤʽʪʪʽש ʤᴅʥʽ (ʦʨʥʳ, ʨᴇʣʽ 

ʞᴅʥʝ ʬʫʥʢʮʠʷʣʘʨʳ) ʪʫʨʘʣʳ ʪװʩʽʥʽʢ ʨʝʪʽʥʜʝ ʪʘʥʳʩʪʳʨʳʣʘʜʳ. תʤʽʪʢʝ ʜʝʛʝʥ ʢᴇʟץʘʨʘʩ ʞʝʢʝ 

ʘʜʘʤʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ᴇʤʽʨʣʽʢ ʞʦʣʳʥʳש ʥᴅʪʠʞʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ᴇʤʽʨʣʽʢ ʦץʠסʘʣʘʨʜʳש, 

ʘʜʘʤʥʳש ᴇʟ ᴇʤʽʨʽʥʝ ץʘʪʳʥʘʩʳʥʳש ʳץʧʘʣʳʤʝʥ, ץʘʣʳʧʪʘʩץʘʥ ʘʪʪʠʪʶʜʪʝʨʜʽש ᴇʤʽʨ ʩװʨʫʜʽש 

ʪװʨʣʽ ʫʘץʳʪ ʢʝʩʽʥʜʽʣʝʨʽʥʝ ʳץʧʘʣʳʤʝʥ, ʦʣʘʨʜʳש ᴇʪʢʝʥʽʥ, ץʘʟʽʨʛʽ ʞᴅʥʝ ʙʦʣʘʰʘסʳʥʳש 

ʙʘסʘʣʘʥʫʳ ʤʝʥ ץʘʙʳʣʜʘʫʳʤʝʥ ץʘʣʳʧʪʘʩʘʜʳ. תʤʽʪʢʝ ʜʝʛʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳש ᴇʟʽʥʜʽʢ 

ʝʨʝʢʰʝʣʽʛʽ ʦʥʳש ᴅʣʝʫʤʝʪʪʽʢ-ʤᴅʜʝʥʠ ʰʘʨʪʪʘʣʫʳʥʜʘ. תʤʽʪ ï ʘʜʘʤ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥʳש ʙʽʨ 

ʞʠʳʥʪʳסʳ-ᴅʣʝʤʛʝ, ᴇʟʽʥʝ, ʙʘʩץʘ ʘʜʘʤʜʘʨסʘ, ʞʘʣʧʳ ᴇʤʽʨʛʝ ʜʝʛʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ. תʤʽʪʧʝʥ 

 שʥᴅʪʠʞʝʩʽʥʜʝ ʦʥʳ שʳʥʫ ʞᴅʥʝ ʘʫʳʟʜʘʥʫʜʳסײ ᴇʤʽʨʣʽʢ ʞʦʣʳʥ שʘʪʳʥʘʩ ʘʜʘʤʜʘ ᴇʟʽʥʽץ-ʘʨʳʤץ

ʤʘשʳʟʜʳ ᴇʤʽʨʣʽʢ ʦץʠסʘʣʘʨʳʥ ʢᴇʰʽʨʫ ʞᴅʥʝ ᴇʤʽʨ ʩװʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ץʘʣʳʧʪʘʩʘʜʳ, ᴇʟʝʢʪʽʣʝʥʝʜʽ. 

 .ʤʽʪʩʽʟʜʽʢ ʰʢʘʣʘʩʳ, ʉװ ᴅʜʽʩʪʝʨʽ (ɸ. ɹʝʢ ץʘʟʽʨʛʽ ʢʝʟʜʝʛʽ ʩʘʥʜʳץ שʤʽʪʩʽʟʜʽʢʪʽ ᴇʣʰʝʫʜʽװ ʤʽʪ ʧʝʥת

ʉʥʘʡʜʝʨ ʜʠʩʧʦʟʠʮʠʷʣʳװ ץʤʽʪ ʰʢʘʣʘʩʳ, ʉ. ʉʪʘʘʪʩ װʤʽʪ ʠʥʜʝʢʩʽ, ʅ.ɹʨʘʜʙʫʨʥʘ ʢװʪʽʣʝʪʽʥ ʙʘʣʘʥʩ 

ʰʢʘʣʘʩʳ, ʄ. ʉʝʣʠʛʤʘʥ ʤʝʥ ʊ. ʇʝʪʝʨʩʦʥ ʘʪʨʠʙʫʪʠʚʪʽʢ ʩʪʠʣʽʥʽש ʩʘʫʘʣʥʘʤʘʩʳ, ʐʝʡʝʨ ʤʝʥ 

ʂʘʨʚʝʨʜʽש ᴇʤʽʨʣʽʢ ʙʘסʜʘʨʳʥʳש ʰʢʘʣʘʩʳ ʞᴅʥʝ ʪ.ʙ.)  ʟʝʨʪʪʝʫ ʤʘץʩʘʪʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʤʝʡʪʽʥ ʞᴅʥʝ 

 .ʦʣʜʘʥʳʣʤʘʡʪʳʥ ʙʦʣʘʜʳץ

ʕʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪ: ʤʦʜʝʣʴ ʞᴅʥʝ ʜʠʘʛʥʦʩʪʠʢʘ ʤᴅʩʝʣʝʣʝʨʽ. ɼ. ɻʦʫʣʤʝʥ ʵʤʦʮʠʷʣʳץ 

ʠʥʪʝʣʣʝʢʪʽʥʽ  ʝʢʽ ᴇʣʰʝʤʛʝ ʙᴇʣʝʜʽ: "ʄʝʥïɹʘʩץʘʣʘʨ", "ʊʘʥʫïʈʝʪʪʝʫ", ʦʣʘʨʜʳװ שʡʣʝʩʽʤʽ 

ʵʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪ ʪᴇʨʪ ʩʘʣʘʩʳʥ ʙʝʨʝʜʽ: 1) "ʄʝʥïʊʘʥʫ" ᴇʟʽʥïᴇʟʽ ʪʘʥʫ "(ʵʤʦʮʠʷʣʳץ ʩʘʥʘ-

ʩʝʟʽʤ, ʥʘץʪʳ ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫ, ᴇʟʽʥʝ ʩʝʥʽʤʜʽʣʽʢ); 2) çʄʝʥ-ʈʝʪʪʝʫè ᴇʟʽʥ-ᴇʟʽ ʙʘץʳʣʘʫ 
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(ʵʤʦʮʠʷʣʘʨʜʳ ʢʝʰʽʢʪʽʨʫ, ʘʰʳץʪʳץ, ʙʝʡʽʤʜʝʣʫ, ʞʝשʽʩʢʝ ʜʝʛʝʥ ʝʨʽʢ, ʙʘʩʪʘʤʘʰʳʣʳץ, 

ʦʧʪʠʤʠʟʤ); 3) çɹʘʩץʘʣʘʨʳʥ-ʪʘʥʫè ᴅʣʝʫʤʝʪʪʽʢ ʙʝʡʽʤʜʽʣʽʢ (ʞʘʥʘʩʫ, ʽʩʢʝʨʣʽʢ ʭʘʙʘʨʜʘʨ ʙʦʣʫ); 4) 

çʄʝʥ-ʊʘʥʫè  ᴅʣʝʫʤʝʪʪʽʢ ʙʝʡʽʤʜʽʣʽʢ çɹʘʩץʘʣʘʨïʨʝʪʪʝʫè ץʘʪʳʥʘʩʪʘʨʳʥ ʙʘʩץʘʨʫ (ʞʽʛʝʨʣʝʥʜʽʨʫ, 

ʳץʧʘʣ ʝʪʫ, ᴇʟʽʥ-ᴇʟʽ ʞʝʪʽʣʜʽʨʫʛʝ ʢᴇʤʝʢ ʢᴇʨʩʝʪʫ, ᴇʟʛʝʨʽʩʪʝʨʛʝ ʞᴅʨʜʝʤʜʝʩʫ, ʞʘʥʞʘʣʜʘʨʜʳ 

ʨʝʪʪʝʫ, ʞʝʢʝ ᴇʟʘʨʘ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳ ʥʳסʘʡʪʫ, ʢʦʤʘʥʜʘʣʳץ ʞײʤʳʩ ʞᴅʥʝ ʳʥʪʳʤʘץʪʘʩʪʳץ). 

ʈ. ɹʘʨ-ʆʥ ʵʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪ ʙʝʩ ʪװʨʽʥ ץʘʨʘʩʪʳʨʘʜʳ: 

1) ʪײʣסʘ ʘʨʘʣʳץ ʠʥʪʝʣʣʝʢʪ (ᴇʟ ʵʤʦʮʠʷʣʘʨʳ ʪʫʨʘʣʳ ʭʘʙʘʨʜʘʨ ʙʦʣʫ, ᴇʟʽʥʝ ʩʝʥʽʤʜʽʣʽʢ, 

ᴇʟʽʥ-ᴇʟʽ ײץʨʤʝʪʪʝʫ, ᴇʟʽʥ-ᴇʟʽ ʪʘʥʫ ʞᴅʥʝ ʪᴅʫʝʣʩʽʟʜʽʢ); 

2) ʪײʣסʘ ʘʨʘʣʳץ ʠʥʪʝʣʣʝʢʪ (ʵʤʧʘʪʠʷ, ʪײʣסʘʘʨʘʣʳץ ץʘʪʳʥʘʩʪʘʨ, ᴅʣʝʫʤʝʪʪʽʢ 

ʞʘʫʘʧʢʝʨʰʽʣʽʢ); 

3) ʙʝʡʽʤʜʝʣʫ (ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ, ʥʘץʪʳʣʳץʪʳ ʙʘסʘʣʘʫ, ʠʢʝʤʜʽʣʽʢ); 

4) ʩʪʨʝʩʩʪʽ ʙʘʩץʘʨʫ (ʩʪʨʝʩʢʝ ʪײʨʘץʪʳʣʳץ, ʳʥʪʘʣʘʥʜʳʨʫʜʳ ʙʘץʳʣʘʫ); 

5) ʞʘʣʧʳ ʢᴇשʽʣ-ʢװʡ (ʙʘץʳʪ, ʦʧʪʠʤʠʟʤ). 

ɽʛʝʨ ɹʘʨ-ʆʥ ʞᴅʥʝ ɻʦʫʣʤʝʥ ʤʦʜʝʣʴʜʝʨʽʥʽש ʤʘʟʤײʥʳʥ ʩʘʣʳʩʪʳʨʩʘץ, ʙʽʟ ɹʘʨ-ʆʥ 

ʙʦʡʳʥʰʘ ʪײʣסʘ ʘʨʘʣʳץ ʠʥʪʝʣʣʝʢʪ ɻʦʫʣʤʝʥ ʙʦʡʳʥʰʘ ᴇʟʽʥ-ᴇʟʽ ʪʘʥʫʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥʽʥ, 

ʵʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪʪʽש ʙʝʡʽʤʜʽʣʽʢ, ʩʪʨʝʩʪʽ ʙʘʩץʘʨʫ ʩʠʷץʪʳ ʧʦʜʩʪʠʧʪʝʨʽ, ɹʘʨ-ʆʥ ʙʦʡʳʥʰʘ 

ʞʘʣʧʳ ʢᴇשʽʣ-ʢװʡ ɻʦʫʣʤʝʥ ʙʦʡʳʥʰʘ ᴆʟʽʥ-ᴇʟʽ ʙʘץʳʣʘʫ ײץʨʘʤʳʥʘ ʢʽʨʝʜʽ, ʘʣ ɹʘʨ-ʆʥ ʙʦʡʳʥʰʘ 

ʪײʣסʘ ʘʨʘʣʳץ ʠʥʪʝʣʣʝʢʪ ᴅʣʝʫʤʝʪʪʽʢ ʩʝʟʽʤʪʘʣʜʳץץʘ ʞᴅʥʝ ɻʦʫʣʤʝʥ ʙʦʡʳʥʰʘ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳ 

ʙʘʩץʘʨʫסʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥʽʥ ʢᴇʨʝʤʽʟ. ʕʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪ ʘʨʘʣʘʩ ʤʦʜʝʣʴʜʝʨʽ ʙʽʨץʘʪʘʨ 

 ʦʣʜʘʥʫ ʘʜʘʤʜʘʨץ ʠʥʪʝʣʣʝʢʪʽʜʝ ʩʘʫʘʣʥʘʤʘʣʘʨʜʳ ץʘ ʪʘʧ ʙʦʣʘʜʳ. ʕʤʦʮʠʷʣʳסʪʘʨץʠʳʥʜʳץ

ᴇʟʜʝʨʽʥʽץ שʘʙʽʣʝʪʪʝʨʽ ʪʫʨʘʣʳ ʥʘץʪʳ ʝʩʝʧ ʙʝʨʫʛʝ ץʘʙʽʣʝʪʪʽ ʜʝʛʝʥ ץʘʪʝ ʙʦʣʞʘʤסʘ ʥʝʛʽʟʜʝʣʛʝʥ. 

ɽʢʽʥʰʽ ʞʘסʳʥʘʥ, ʢᴇʧʪʝʛʝʥ ʤᴅʣʽʤʝʪʪʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʵʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪʜʝʛʽ ʩʘʫʘʣʥʘʤʘʣʘʨ 

ʟʠʷʪʢʝʨʣʽʢ ʪʝʩʪ ʙʘʣʣʜʘʨʳʤʝʥ ʪװʟʝʪʽʣʤʝʡʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʵʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪʜʝʛʽ 

ʩʘʫʘʣʥʘʤʘʣʘʨ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ ʞʝʢʝ ʪײʣסʘʣʳץ ץʘʩʠʝʪʪʝʨʤʝʥ װʡʣʝʩʝʜʽ. ɹײʣ ʩʘʫʘʣʥʘʤʘסʘ 

 ,ʩʽʥʜʽʨʽʣʝʜʽ. ɼʝʤʝʢװʘʟʽʨʛʽ ʞʝʢʝ ᴅʜʽʩʪʝʤʝʣʝʨʤʝʥ ᴇʣʰʝʥʝʪʽʥ ʢʦʥʩʪʨʫʢʪʦʨʣʘʨ ʝʥʛʽʟʽʣʫʽʤʝʥ ʪץ

ʵʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪʜʝʛʽ ʩʘʫʘʣʥʘʤʘʣʘʨ ʞʝʢʝ ץʘʩʠʝʪʪʝʨʜʽש ʢʝʡʙʽʨ ʢʦʤʙʠʥʘʮʠʷʩʳʥ ᴇʣʰʝʡʜʽ, 

ʤײʥʜʘ ʞʘʣסʳʟ ʰʳסʫ ï ʵʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪ ʘʨʘʣʘʩ ʤʦʜʝʣʴʜʝʨʽʥʝʥ ʞᴅʥʝ ʵʤʦʮʠʷʣʳץ 

ʠʥʪʝʣʣʝʢʪʜʝʛʽ ʩʘʫʘʣʥʘʤʘʣʘʨʜʘʥ ʙʘʩ ʪʘʨʪʫ. ɼʞ. ʄʵʡʝʨ, ʇ. ʉʵʣʦʚʝʡ, ɼ. ʂʘʨʫʟʦ ץʘʙʽʣʝʪʪʽʣʽʢʪʽש 

 ʪʘʫ (ʵʤʦʮʠʷʣʘʨʜʳ ʜᴅʣץʘʤʪʠʜʳ: 1) ʵʤʦʮʠʷʣʘʨʜʳ ʘʥʳץ ʪʳץʩʳʥʘʜʳ, ʦʣ ʪᴇʨʪ ʪʘʨʤʘײ ʣʛʽʩʽʥװ

ʢᴇʨʩʝʪʫ ʞᴅʥʝ ʪʘʥʫ ץʘʙʽʣʝʪʽ); 2) ʦʡʣʘʫסʘ ʵʤʦʮʠʷʣʳץ ʢᴇʤʝʢ ʢᴇʨʩʝʪʫ (ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʪʽʥ ʵʤʦʮʠʷʣʘʨʜʳ ʪʫסʳʟʫ ץʘʙʽʣʝʪʽ); 3) ʵʤʦʮʠʷʣʘʨʜʳ ʪװʩʽʥʫ (ʢװʨʜʝʣʽ ʵʤʦʮʠʷʣʘʨʜʳ 

ʪװʩʽʥʫ ץʘʙʽʣʝʪʽ ʞᴅʥʝ ʵʤʦʮʠʷʥʳש ʙʽʨ ʢʝʟʝשʥʝʥ ʝʢʽʥʰʽʩʽʥʝ ʘʫʳʩʫʳ, ʵʤʦʮʠʷʣʘʨʜʳש ʩʝʙʝʧʪʝʨʽʥ 

ʪʘʥʫ ץʘʙʽʣʝʪʽ); 4) ʵʤʦʮʠʷʣʘʨʜʳ ʙʘʩץʘʨʫ (ᴇʟʽʥʽש ʵʤʦʮʠʦʥʘʣʜʳץ ʞʘסʜʘʡʳʥ ʞᴅʥʝ ʙʘʩץʘ ʘʜʘʤʥʳש 

ʵʤʦʮʠʷʣʘʨʳʥ ʩʘץʪʘʫ ʥʝʤʝʩʝ ᴇʟʛʝʨʪʫ ץʘʙʽʣʝʪʽ). ɽʛʝʨ ʤʦʜʝʣʴʜʽש ᴅʨʙʽʨ ʪʘʨʤʘסʳʥʳש ʤʘʟʤײʥʳʥ 

ʪʘʣʜʘʧ ץʘʨʘʩʘשʳʟ, ʦʡʣʘʫʜʳ ʢװʰʝʡʪʫ װʰʽʥ ʵʤʦʮʠʷʣʘʨ ʪʫסʳʟʫ ץʘʙʽʣʝʪʽ-ʙײʣ ʵʤʦʮʠʷʣʘʨʜʳ 

ʙʘʩץʘʨʫʜʳש ʙʽʨ ʥײʩץʘʩʳʥʳש ʙʽʨʽ, ʵʤʦʮʠʷʥʳש ʙʽʨ ʩʘʪʳʜʘʥ ʝʢʽʥʰʽʩʽʥʝ ʘʫʳʩʫʳ ʵʤʦʮʠʷʣʘʨʜʳ 

ʙʘʩץʘʨʫ ץʘʙʽʣʝʪʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, ʘʣ ʢװʨʜʝʣʽ ʵʤʦʮʠʷʣʘʨ ʦʪʘʥʜʳץ ʧʩʠʭʦʣʦʛʠʷʥʳש 

ʪʝʨʤʠʥʦʣʦʛʠʷʩʳʥʜʘסʳ ʩʝʟʽʤʜʽ ʙʽʣʜʽʨʝʜʽ.  

ɹײʣ ʤʦʜʝʣʴ ʢʝʣʝʩʽʜʝʡ ʞʝʪʽʣʜʽʨʫʛʝ ʙʦʣʘʜʳ: 

1) ʵʤʦʮʠʷʣʘʨʜʳ ʪʘʥʫ; 

2) ʵʤʦʮʠʷʣʘʨ ʩʝʙʝʧʪʝʨʽʥ ʪװʩʽʥʫ; 

3) ʵʤʦʮʠʷʣʘʨʜʳ ʙʘʩץʘʨʫ. 

ɹʘʩץʘʨʫ ᴇʟʽʥʝ ʵʤʦʮʠʷʥʳ ʰʘץʳʨʫ ʞᴅʥʝ ʩʘץʪʘʫ, ʩʦʥʜʘʡ-ʘץ ʙʽʨ ʵʤʦʮʠʦʥʘʣʜʳץ ʞʘסʜʘʡʜʳ 

ʙʘʩץʘʩʳʥʘ ʘʫʳʩʪʳʨʫ ʢʽʨʝʜʽ, ʙײʣ ʪײʣסʘ ʘʨʘʣʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳ ʞʦʣסʘ ץʦʶ ʞᴅʥʝ ʩʝʥʽʤ 

ʩʘʣʘʩʳʥʜʘ ץʘʞʝʪ. ʕʤʦʮʠʷʣʳץ ʠʥʪʝʣʣʝʢʪʜʝʛʽ ʪʝʩʪʪʝʨʜʽש ʥʝʛʽʟʛʽ ʧʨʦʙʣʝʤʘʩʳ ʙʘʣʣʜʘʨʜʳ 

ʝʩʝʧʪʝʫ ᴅʜʽʩʽʥ ʘʥʳץʪʘʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʥʝʤʝʩʝ ʙʘʩץʘ ʩᴇʟʙʝʥ ʘʡʪץʘʥʜʘ, ʞʘʫʘʧʪʳץ שʘʡ 

ʥײʩץʘʩʳʥ ʜײʨʳʩ ʞᴅʥʝ ץʘʥʜʘʡ ʥʝʛʽʟʜʝ ʝʩʝʧʪʝʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɽʩʝʧʪʝʫʜʽש ʙʽʨʽʥʰʽ ʪᴅʩʽʣʽ 

ʽʨʽʢʪʝʤʝʥʽש ʢʦʥʩʝʥʩʫʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ: ᴅʨʙʽʨ ʞʘʫʘʧץʘ ʦʩʳ ʞʘʫʘʧʪʳ ʪʘשʜʘסʘʥ 

ʩʳʥʘʣʫʰʳʣʘʨʜʳװ שʣʝʩʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʙʘʣʣ ʞʘʟʳʣʘʜʳ. ʄײʥʜʘʡ ʝʩʝʧʪʝʫ ʪᴅʩʽʣʽ ʵʤʦʮʠʷʣʘʨסʘ 

 ץʤʢʽʥ. ɽʢʽʥʰʽ ᴅʜʽʩ ʩʘʨʘʧʪʘʤʘʣʳװʳʣ-ʦʡʜʳ ʙʽʣʜʽʨʫʽ ʤץʘʪʳʩʪʳ ʢᴇʨʽʥʽʩʪʽ ʥʝʤʝʩʝ ʪʽʧʪʽ ʘץ

ʙʘסʘʣʘʫʣʘʨסʘ ʞװʛʽʥʝʜʽ ʞᴅʥʝ ʙʘʣʣ ʦʩʳ ʞʘʫʘʧʪʳ ʘʪʘʧ ᴇʪʢʝʥ ʩʘʨʘʧʰʳʣʘʨʜʳװ שʣʝʩʽ ʙʦʡʳʥʰʘ 

ʪʽʨʢʝʣʝʜʽ. ɹײʣ ʞʘסʜʘʡʜʘ ʩʘʨʘʧʰʳʣʘʨʜʳ ץʘʥʜʘʡ ʢʨʠʪʝʨʠʡ ʙʦʡʳʥʰʘ ʪʘשʜʘʫ ʘʥʳץ ʝʤʝʩ. ʄʝʥʽש 




