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ʋɼʂ 626.823(0.75.8) 

ɹɹʂ 38.77. 

ʂ 63 

 
ɿɸʍʀʈɸ׳ʆʀ ʆɹ, ʀʅʅʆɺɸʊʉʀʗ, ɿɸʍʀʈɸ- ɺɸ ʕʅɽʈɻʀʗʉɸʈʌɸʅɸʄʆ  // 

ʄʘʚʦʜ״ʦʠ ʢʦʥʬʝʨʝʥʩʠʷʠ ʙʘʡʥʘʣʤʠʣʘʣʠʠ ʠʣʤʠʶ ʘʤʘʣ. ï ʊʦֹוʠʢʠʩʪʦʥ, ɼʫʰʘʥʙʝ, 6-7 ʦʢʪʷʙʨʠ 

ʩʦʣʠ 2023. - 288 ʩ. 

ɼʘʨ ʤʘֹוʤ ʘʠ ʛʫʟʦʨʠʰ״ʦʠ ʂʦʥʬʝʨʝʥʩʠʷʠ ʙʘʡʥʘʣʤʠʣʘʣʠʠ ʠʣʤ-ʘʤʘʣʠʠ çɿʘʭʠʨʘ״ʦʠ ʦʙ, 

ʠʥʥʦʚʘʪʩʠʷ, ʟʘʭʠʨʘ- ʚʘ ʵʥʝʨʛʠʷʩʘʨʬʘʥʘʤʦ è ʤʘʚʦʜ״ʦ ʜʘʨ ʩʘʤʪ״ʦʠ ʤʫ״ʠʤʤʠ ʟʝʨʠʥ ʧʝʰʥʠ״ʦʜ ʢʘʨʜʘ 

ʤʝʰʘʚʘʥʜ ʫʩʫʣ״ʦʠ ʠʥʥʦʚʘʪʩʠʦʥʠʠ ʠʩʪʠʬʦʜʘʠ ʟʘʭʠʨʘ״ʦʠ ʦʙ, ʠʩʪʠʬʦʜʘʠ ʤʘֹוʤʘʘʚʠʠ ʟʘʭʠʨʘ״ʦʠ ʦʙ 

ʜʘʨ ʰʘʨʦʠʪʠ ʪʘסʡʠʨʸʙʠʠ ʠץʣʠʤ, ʛʠʜʨʦʵʢʦʣʦʛʠʷ, ʛʠʜʨʦʭʠʤʠʷ ʚʘ ʩʠʬʘʪʠ ʦʙ, ʨʫʰʜʠ ʫʩʪʫʚʦʨ ʚʘ 

ʠץʪʠʩʦʜʠ ʩʘʙʟ, ʠʥʰʦʦʪ״ʦʠ ʛʠʜʨʦʪʝʭʥʠʢ  ʚʘ ʩʦʭʪʤʦʥ, ʜʫʨʥʘʤʦʠ ʨʫʰʜʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʚʘ 

ʠʩʪʠʬʦʜʘʠ ʤʘʥʙʘʲ״ʦʠ ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘʠ ʵʥʝʨʛʠʷ, ʵʥʝʨʛʝʪʠʢʘ, ʟʘʭʠʨʘ- ʚʘ ʵʥʝʨʛʠʷʩʘʨʬʘʥʘʤʦ , 

ʘ״ʘʤʠʷʪʠ ʨʝʢʨʝʘʪʩʠʦʥ , ʩʘʡʸ״  ʚʘ ʪʘʙʦʙʘʪʠʠ ʦʙ״ʦʠ ʥʦ״ʠʷ״ʦʠ ʢ  ʩʦʨ, ʤʘʩʦʠʣʠ ʦʙ ʚʘ״

ʙʘʨץʪʘʲʤʠʥʢʫʥʠʠ ʪʘʲʤʠʥʢʫʥʠʠ ʰʘ״ʨʫ ʜʝ״ʦʪ ʜʘʨ ʰʘʨʦʠʪʠ ʢ  ʪʠʜʦʨʠץʩʦʨ ʚʘ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʠ״

ʠʣʤ  ʚʘ ʪʘʲʣʠʤ  ʜʘʨ ʙʘʭʰʠ ʭʦֹוʘʛʠʠ ʦʙ. 

***  ***  ***  

ɺʆɼʅʓɽ ʈɽʉʋʈʉʓ, ʀʅʅʆɺɸʎʀʗ, ʈɽʉʋʈʉʆ- ʀ ʕʅɽʈɻʆʉɹɽʈɽɾɽʅʀʗ // 

ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʊʘʜʞʠʢʠʩʪʘʥ, ɼʫʰʘʥʙʝ, 

6-7 ʦʢʪʷʙʨʷ 2023 ʛʦʜʘ. - 288 ʩ. 

ɺ ʩʙʦʨʥʠʢʝ ʜʦʢʣʘʜʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɺʦʜʥʳʝ ʨʝʩʫʨʩʳ, 

ʠʥʥʦʚʘʮʠʷ, ʨʝʩʫʨʩʦ- ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝè, ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʛʠʜʨʦʵʢʦʣʦʛʠʷ, ʛʠʜʨʦʭʠʤʠʷ ʠ ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʫʩʪʦʡʯʠʚʦʝ 

ʨʘʟʚʠʪʠʝ ʠ ʟʝʣʸʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʵʥʝʨʛʝʪʠʢʘ, 

ʨʝʩʫʨʩʦ- ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʨʝʢʨʝʘʮʠʦʥʥʦʝ, ʪʫʨʠʩʪʠʯʝʩʢʦʝ ʠ ʣʝʯʝʙʥʦʝ ʟʥʘʯʝʥʠʝ ʚʦʜ ʛʦʨʥʳʭ 

ʨʘʡʦʥʦʚ, ʧʨʦʙʣʝʤʳ ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʚʦʜʦ- ʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʧʦʚʳʰʝʥʠʝ ʥʘʫʯʥʦʛʦ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦʜʥʦʛʦ ʩʝʢʪʦʨʘ. 

***  ***  ***  

WATER RESOURCES, INNOVATION, RESOURCE AND ENERGY SAVING // Materials 

of the International Scientific-Practical Conference. ï Tajikistan, Dushanbe, October 6-7, 2023. - 

288 p. 
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problems of urban and rural water and electricity supply in mountainous conditions and increasing 

scientific and educational potential of the water sector. 
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 ʋʄʃɸתּ ʆ ɺɸ ʍʋʉʋʉʀʗʊʀ ɻʀɼʈʆʕʅɽʈɻɽʊʀʂɸ, ɸɿ׳ɸɼɸʌ׳

ɻʀɼʈʆʕʅɽʈɻɽʊʀʂɸʀ ʍʋʈɼʀ ʊʆּתʀʂʀʉʊʆʅ 

 

ɸʙʜʫʨʘ״ʤʦʥʦʚ ɸ.ʗ.
1
, ɸʣʠʟʦʜʘ ɸ.ɸ.

2 

1
ɼʦʥʠʰʛʦϲʠ ʪʝʭʥʠʢʠʠ ʊʦṉʠʢʠʩʪʦʥ ʙʘ ʥʦʤʠ ʄ.ʉ. ʆʩʠʤṯ, 

2
ɼʦʥʠʰʢʘʜʘʠ ʵʥʝʨʛʝʪʠʢʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 
ɸʥʥʦʪʘʪʩʠʷ: ɼʘʨ ʠʥ ʤʘϨʦʣʘ ʜʘʨ ʘʩʦʩʠ ʪʘϲϨʠϨʦʪ ʚʘ ʪʘϲʣʠʣʫ ʤʫϨʦʠʩʘϲʦ ʜʘʨ ʙʦʨʘʠ 

ϲʘʜʘʬ ʚʘ ʭʫʩʫʩʠʷʪʠ ʘʩʦʩʠʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʊʦṉʠʢʠʩʪʦʥ, ʘʟ ṉʫʤʣʘ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ 

ʭʫʨʜʠ ʤʘʤʣʘʢʘʪ, ʠϨʪʠʜʦʨʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠʠ ʜʘʨʸϲʦʠ ʢʘʣʦʥʫ ʭʫʨʜ, ʦʙʘʥʙʦʨϲʦʠ ʪʘʙʠʠʶ 

ʩʫʥʲṯ ʚʘ ʢʘʥʘʣϲʦʠ ʙʘʨʦʠ ʦʙʸʨʠʠ ʢʠʰʦʚʘʨʟṯ ʪʘʲʠʥʛʘʨʜʠʜʘ ʚʘ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʦʥ ʙʘʨʦʠ 

ʩʦʭʪʤʦʥʠ ʥʝʨṹʛʦϲϲʦʠ ʢʘʣʦʥʫ ʭʫʨʜ, ʪʘʜʨʠṉʘʥ ʨʫʰʜ ʸʬʪʘʥʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʊʦṉʠʢʠʩʪʦʥ 

ʜʘʨ ʧʘʨʪʘʚʠ ʨṹ ʙʘ ʪʘʥʘʟʟʫʣ ʦʚʘʨʜʘʥʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʤʫʦʩʠʨ ʜʘʨ ʘʢʩʘʨʠ ʤʘʤʣʘʢʘʪϲʦʠ 

ʨʫʰʜʸʬʪʘ, ʢʫϲʥʘ ʚʘ ʬʘʨʩʫʜʘʰʘʚʠʠ ʩʘʨʙʘʥʜϲʦ ʜʘʨ ʅɹʆ-ʠ ṉʘϲʦʥ ʚʘ ʘʤʘʣṯ ʥʘʤʫʜʘʥʠ ʯʦʨʘϲʦ 

ʙʘʨʦʠ ʪʘṉʜʠʜʠ ʦʥϲʦ, ʘϲʘʤʠʷʪʠ ʠϨʪʠʩʦʜṯ, ʠṉʪʠʤʦṯ ʚʘ ʵʢʦʣʦʛṯ ʚʘ ʘʬʟʘʣʠʷʪʫ ʥʦʨʘʩʦʠϲʦʠ 

ʥʝʨṹʛʦϲϲʦʠ ʙʘʨϨʠʠ ʭʫʨʜ ʜʘʨ ʤʫϨʦʠʩʘ ʙʦ ʅɹʆ-ʠ ʢʘʣʦʥ, ʤʘʚʦʜϲʦʠ ʪʘϲʣʠʣʠʠ ʠʣʤʠʶ ʪʘϲϨʠϨʦʪṯ 

ʧʝʰʥʠϲʦʜ ʰʫʜʘʘʥʜ. 

ʄʫʘʣʣʠʬʦʥ ʜʘʨ ʘʩʦʩʠ ʪʘϲʣʠʣʠ ʤʘʲʣʫʤʦʪϲʦʠ ɺʘʟʦʨʘʪʠ ʵʥʝʨʛʝʪʠʢʘ ʚʘ ʟʘʭʠʨʘϲʦʠ ʦʙʠ 

Ṉʫʤϲʫʨʠʠ ʊʦṉʠʢʠʩʪʦʥ ʚʘ ʈʘʸʩʘʪʠ ʀʪʪʠϲʦʜʠʷϲʦʠ ϲʘʚʟʘʠ ʭʦṉʘʛʠϲʦʠ ʦʙ ʜʘʨ ʤʠʥʪʘϨʘϲʦʠ 

ʊʦṉʠʢʠʩʪʦʥ ʪʘʚʩʠʷ ʤʝʜʠϲʘʥʜ, ʢʠ ʠʤʢʦʥʠʷʪϲʦʠ Ϩʘʨʠʙ ʠʩʪʠʬʦʜʘʥʘʛʘʨʜʠʜʘʠ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠʠ ʢʘʥʘʣϲʦʠ ʠʨʠʛʘʪʩʠʦʥʠʝ, ʢʠ ʜʘʨʦʟʠʠ ʫʤʫʤʠʘʰʦʥ ʜʘʨ ʤʘʤʣʘʢʘʪ ʟʠʸʜʘ ʘʟ 

29000 ʢʠʣʦʤʝʪʨʨʦ ʪʘʰʢʠʣ ʤʝʜʠϲʘʜ ʚʘ ʘʟ ʠʥ ṉʫʤʣʘ Ϩʘʨʠʙ 200 ʢʘʥʘʣϲʦʠ ʤʘʛʠʩʪʨʘʣṯ ʚʘ 

ʜʝʨʠʚʘʪʘʩʠʦʥʠʠ ʤʠʥʪʘϨʘϲʦʠ ʛʫʥʦʛʫʥʠ ʊʦṉʠʢʠʩʪʦʥ, ʢʠ ʟʠʸʜʘ ʘʟ 858 ʢʤ ʜʘʨʦʟṯ ʜʦʨʘʥʜ, 

ʤʝʪʘʚʦʥʘʥʜ ʙʘʨʦʠ ʩʦʭʪʤʦʥʠ ʅɹʆʍ, ʤʠʢʨʦʅɹʆ ʚʘ ʤʠʥʠʅɹʆ ʩʘʤʘʨʘʥʦʢ ʠʩʪʠʬʦʜʘ ʰʘʚʘʥʜ 

[3]. ɼʘʨ ʩʫʨʘʪʠ ʤʫʩʙʘʪ ϲʘʣ ʰʫʜʘʥʠ ʠʥ ʤʘʩʲʘʣʘ, ʯʫʥʠʥ ʥʝʨṹʛʦϲϲʦ ʙʘʨʦʠ ʙʦ ʵʥʝʨʛʠʷʠ 

ʵʣʝʢʪʨʠʢṯ ʪʘʲʤʠʥ ʥʘʤʫʜʘʥʠ ʪʘṉϲʠʟʦʪʠ ʩʘʨʙʘʥʜϲʦ ʚʘ ʤʘϲʘʣʣʘϲʦʠ ʘϲʦʣʠʥʠʰʠʥʠ 

ϲʘʤʰʘʬʘʪʠ ʢʘʥʘʣϲʦʠ ʤʘʛʠʩʪʨʘʣṯ ʚʘ ʜʝʨʠʚʘʪʘʩʠʦʥʠʠ ʘʤʘʣʢʫʥʘʥʜʘ ʚʘ ʛʠʨʜʫ ʘʪʨʦʬʠ 

ʩʘʨʙʘʥʜϲʦ, ʩʘʤʘʨʘʥʦʢ ʭʠʟʤʘʪ ʭʦϲʘʥʜ ʢʘʨʜ. ʀʥʯʫʥʠʥ, ʧʝʰʥʠϲʦʜ ʤʝʛʘʨʜʘʜ, ʢʠ ʪʘϲʣʠʣʠ 

ʩʠʩʪʝʤʘϲʦʠ ʪʝʭʥʦʣʦʛʠʷϲʦʠ ʵʥʝʨʛʝʪʠʢṯ-ETSAP ʦʷʥʜʘʙʠʥṯ ʚʘ ʥʠʰʦʥʜʦʜϲʦʠ ʪʝʭʥʠʢṯ-

ʠϨʪʠʩʦʜʠʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʭʫʨʜʨʦ ʜʘʨ ʨʘʚʘʥʜʠ ʣʦʠϲʘʢʘʰṯ, ʩʦʭʪʤʦʥ ʚʘ ʠʩʪʠʬʦʜʘʠ 

ʥʝʨṹʛʦϲϲʦʠ ʙʘʨϨʠ ʦʙʠʠ ʭʫʨʜʠ ʜʘʨ ʤʠʥʪʘϨʘϲʦʠ ʊʦṉʠʢʠʩʪʦʥ ʩʦʭʪʘʰʘʚʘʥʜʘ ʙʘ ʪʘʨʟʠ ʤʫʬʠʜ 

ʠʩʪʠʬʦʜʘ ʙʘʨʘʥʜ. 

ʂʘʣʠʜʚʦʞʘϲʦ: ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ṉʘϲʦʥṯ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʭʫʨʜ, 

ʭʫʩʫʩʠʷʪϲʦʠ ʬʘʨϨʢʫʥʘʥʜʘ, ʅɹʆ, ʘʚʚʘʣʠʥ ʅɹʆ, ʟʘʭʠʨʘϲʦʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢṯ, ʜʘʨʸϲʦʠ ʢʘʣʦʥ 

ʚʘ ʭʫʨʜ, ʢʘʥʘʣϲʦʠ ʜʝʨʠʚʘʪʩʠʦʥṯ, ʢʘʥʘʣϲʦʠ ʤʘʛʠʩʪʨʘʣṯ, ʠʩʣʦϲʦʪʠ ʩʦϲʘʠ ʦʙ, ɸʛʝʥʪṯ, 

ʀʪʪʠϲʦʜʠʷ, ʈʘʸʩʘʪ, ʙʘʨʥʦʤʘ, ʩʪʨʘʪʝʛʠʷ, ʦʤʠʣϲʦʠ ʠϨʪʠʩʦʜṯ, ʠṉʪʠʤʦṯ ʚʘ ʵʢʦʣʦʛṯ, ʛʘʟϲʦʠ 

ʛʫʣʭʦʥʘṯ, ʙʝʭʘʪʘʨʠʠ ʵʢʦʣʦʛṯ.  

 

ɼʘʨ ʰʘʨʦʠʪʠ ʤʫʦʩʠʨ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʦ ʥʝʨ ʛʦ״״ʦʠ ʙʘʨץʠ 

ʦʙʠʠ (ʅɹʆ) ʪʘʚʦʥʦʠʘʰʦʥ ʢʘʣʦʥʫ ʤʠʸʥʘ, ʙʘ ʤʦʥʘʥʜʠ ʅɹʆ ʅʦʨʘʢ, ɹʦʡסʦʟ , 

ʉʘʥʛʪʫʜʘ-1, ʉʘʥʛʪʫʜʘ-2, ʩʠʣʩʠʣʘʠ ʅɹʆ ɺʘʭʰ, פʘʡʨʦץʫʤ, ʅɹʆ-ʠ ʤʠʥʪʘץʘʠ 

ɺʄʂɹ, ʠʥʯʫʥʠʥ ʩʦʭʪʤʦʥ ʚʘ ʜʘʨ ʠʩʪʠʬʦʜʘ ץʘʨʦʨ ʜʦʰʪʘʥʠ 2 ʘʟ 6 ʘʛʨʝʛʘʪʠ 

ʙʫʟʫʨʛʪʘʨʠʥ ʅɹʆ ʜʘʨ ʤʠʥʪʘץʘʠ ʆʩʠʸʠ ʄʠʸʥʘ-ʅɹʆ ʈʦסʫʥ, ʜʘʨ ץʘʪʦʨʠ 

ʜʘʚʣʘʪ״ʦʠ ʠʩʪʝ״ʩʦʣʢʫʥʘʥʜʘʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʠ ʦʙʠʠ ֹוʘ״ʦʥ, ʜʘʨ ״ʦʣʘʪʠ 

ʨʫʰʜ ץʘʨʦʨ ץʘʨʦʨ ʜʦʨʘʜ. ɼʘʨ ʠʥ ʙʦʨʘ ɸʛʝʥʪʠʠ ʙʘʡʥʘʣʤʠʣʘʣʠʠ ʤʘʥʙʘ״ʦʠ 

ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘʠ ʵʥʝʨʛʠʷ ɸɹʄɹʕ-(IRENA) ʜʘʨ ʤʘʲʣʫʤʦʪʠ ʤʘֹוʤ ʘʲʚʠʠ ʭʫʜ 

ʦʚʘʨʜʘʘʩʪ, ʢʠ ʩʦʣʠ 2021 ʜʘʨ 150 ʜʘʚʣʘʪʠ ֹוʘ״ʦʥ ʥʝʨ ʛʦ״״ʦʠ ʙʘʨץʠ ʦʙ  ʩʦʭʪʘ 

ʰʫʜʘ, ʬʘʲʦʣʠʷʪ ʢʘʨʜʘ ʠʩʪʦʜʘʘʥʜ. ʊʘʚʦʥʦʠʠ ʤʫץʘʨʨʘʨʰʫʜʘʠ ״ʘʤʘʠ ʅɹʆ-״ʦʠ 

ʦʥ״ʘוֹ ʦʥ ʩʦʣʠ 2021-ʫʤ 1360 ɻɺʪ-ʨʦ ʪʘʰʢʠʣ ʜʦʜ. ʇʝʰʩʘʬʠ״ʘוֹ  ʜʘʨ ʤʘʩʲʘʣʘʠ 
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ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʏʠʥ ʙʘ ʰʫʤʦʨ ʤʝʨʘʚʘʜ, ʢʠ ʩʦʣʠ 2021-ʫʤ ʪʘʚʦʥʦʠʠ 

ʤʫץʘʨʨʘʨʰʫʜʘʠ ʅɹʆ-ʠ ʦʥ 391ɻɺʪ-ʨʦ ʪʘʰʢʠʣ ʜʦʜʘʘʩʪ. ɼʘʨ ֹוʦʠ ʜʫʶʤ 

ɹʨʘʟʠʣʠʷ-109 ɻɺʪ, ʜʘʨ ֹוʦʠ ʩʝʶʤ ʀʄɸ-102 ɻɺʪ, ʜʘʨ ֹוʦʠ ʯʦʨʫʤ ʂʘʥʘʜʘ-82 

ɻɺʪ ʚʘ ʜʘʨ ֹוʦʠ ʧʘʥֹוʫʤ ʈʦʩʩʠʷ-56 ɻɺʪ ʤʝʙʦʰʘʥʜ [5]. ʊʘʚʦʥʦʠʠ 

ʤʫץʘʨʨʘʨʰʫʜʘʠ ʅɹʆ-ʠ ʊʦֹוʠʢʠʩʪʦʥ ʩʦʣʠ 2021-ʫʤ 5631 ʄɺʪ-ʨʦ ʸ 5,6 ɻɺʪ-ʨʦ 

ʪʘʰʢʠʣ ʜʦʜ. 

ʊʠʙץʠ ʜʠʥʘʤʠʢʘʠ ʩʦʣ״ʦʠ 1991-2022 ʜʘʨ ״ʘʤʘʠ ʩʦ״ʘ״ʦʠ ʭʦֹוʘʛʠʠ ʭʘʣץ, ʢʠ 

ʜʘʨ ֹוʘʜʚʘʣ״ʦʠ 1 ʚʘ 2 ʦʚʘʨʜʘ ʰʫʜʘʘʥʜ, ʠʩʪʝ״ʩʦʣʠ ʫʤʫʤ  ʚʘ ʠʩʪʝʲʤʦʣʦʪʠ 

ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʜʘʨ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʨ  ʙʘ ʘʬʟʦʠʰ ʦʚʘʨʜʘʘʥʜ. ʀʥ 

ʘʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʚʘʪʘʥ״ʦʣʘʪ ʘʟ ʨʫʰʜʠ ʩʦ״  ʚʘ ʤʫʪʘʥʦʩʠʙʘʥ ʙʝ״ʪʘʨ 

ʛʘʨʜʠʜʘʥʠ ʩʘʪ״ʠ ʟʠʥʜʘʛʠʠ ʘ״ʦʣ  ʰʘ״ʦʜʘʪ ʤʝʜʠ״ʘʜ, ʢʠ ״ʘʜʘʬʠ ʘʩʦʩʠʠ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʤʘʤʣʘʢʘʪ ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʜ.              

    

ʩʦʣʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ״ʘʜʚʘʣʠ 1. ʀʩʪʝתּ  ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ 

ʅʦʤʛ ʡ ʉʦʣ״ʦ 

1991 1996 2000 2004 2008 2021 2022 

ɻʠʜʨʦʵʥʝʨʛʠʷ, 

ɻɺʪ.ʩ 

17,5 15,0 14,3 16,4 14,8 20,6 21 

 

ʘʜʚʘʣʠ 2. ʀʩʪʝʲʤʦʣʦʪʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢתּ  ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ 

ʅʦʤʛ ʡ ʉʦʣ״ʦ 

1991 1996 2000 2004 2008 2021 2022 

ɻʠʜʨʦʵʥʝʨʛʠʷ, 

ɻɺʪ.ʩ 

19,2 14,1 15,6 16,8 15,6 18,2 19,5 

   

 ʉʦʣʠ 2019 ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ñʉʪʨʘʪʝʛʠʷʠ ʤʠʣʣʠʠ ʤʫʪʦʙʠץʘʪ ʙʘ 

ʪʘסʡʠʨʸʙʠʠ ʠץʣʠʤ ʙʘʨʦʠ ʜʘʚʨʘʠ ʪʦ ʩʦʣʠ 2030ò-ʨʦ ץʘʙʫʣ ʢʘʨʜʘ, ʚʦʙʘʩʪʘ ʙʘ 

ʪʘʣʘʙʦʪʠ ʠʥ ʉʪʨʘʪʝʛʠʷ ʪʘʜʨʠֹוʘʥ ʫ״ʜʘʜʦʨʠ״ʦʠ ʭʫʜʨʦ ʠֹוʨʦ ʤʝʥʘʤʦʷʜ [8]. 

 ʊʦֹוʠʢʠʩʪʦʥ ʘʟ ʨ ʠ ʬʦʠʟʠ ʠʩʪʝ״ʩʦʣ ʚʘ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ñʵʥʝʨʛʠʷʠ ʩʘʙʟò 

ʜʘʨ ֹוʘ״ʦʥ ֹוʦʡʠ ʰʘʰʫʤʨʦ ʠʰסʦʣ ʤʝʥʘʤʦʷʜ. ɿʠʤʥʠ ʠʥ, ʘʟʭʫʜʢʫʥʠʠ ʦʷʥʜʘʠ 

ʠץʪʠʜʦʨ״ʦʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʤʝʪʘʚʦʥʘʜ ʙʘ ʙʦʟ ״ʘʤ ʢʘʤʪʘʨ 

ʰʫʜʘʥʠ ʧʘʨʪʦʙ״ʦʠ ʛʘʟ״ʦʠ ʢʘʨʙʦʥ  ʙʘ ʘʪʤʦʩʬʝʨʘ ʤʫʩʦʠʜʘʪ ʢʫʥʘʜ ʚʘ ʜʘʨ 

ʪʘʲʤʠʥʠ ʤʘʤʣʘʢʘʪ״ʦʠ ʤʠʥʪʘץʘ ʙʦ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʠ ʘʟ ֹוʠ״ʘʪʠ ʵʢʦʣʦʛ  

ʪʦʟʘ, ʢʠ ʷʢʝ ʘʟ ʧʦʷ״ʦʠ ʨʫʰʜʠ ñʠץʪʠʩʦʜʠʸʪʠ ʩʘʙʟò ʤʝʙʦʰʘʜ, ʩʘ״ʤ ʛʫʟʦʨʘʜ. ʀʥ 

ʚʘʟʲʠʷʪ ʭʫʩʫʩʘʥ ʙʘʲʜʠ ʙʘ ʠʩʪʠʬʦʜʘ ʜʦʜʘ ʰʫʜʘʥʠ ʅɹʆ ʈʦסʫʥ ʙʦʟ ״ʘʤ ʭʫʙʪʘʨ 

ʚʘ ʤʘʚץʝʠ ʊʦֹוʠʢʠʩʪʦʥ ʦʠʜʠ ʠʥ ʤʘʩʲʘʣʘ ʜʘʨ ʤʠʸʥʠ ʤʘʤʣʘʢʘʪ״ʦʠ ֹוʘ״ʦʥ 

ʫʩʪʫʚʦʨʪʘʨ ʤʝʛʘʨʜʘʜ. ʍʫʩʫʩʠʷʪʠ ʬʘʨץʢʫʥʘʥʘʥʜʘ ʜʘʨ ʦʥ ʘʩʪ, ʢʠ ʠʤʨ ʟ 

ʊʦֹוʠʢʠʩʪʦʥ ʥʠʩʙʘʪʠ ʩʦʣ״ʦʠ 90-ʫʤ ʜʘʨ ʪʘʨʢʠʙʠ ʠʩʪʝʲʤʦʣʠʠ ʭʫʜ ״ʠʩʩʘʠ 

ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʨʦ ʙʘ ʩʘʤʪʠ ʢʦ״ʠʰ ʜʦʜʘʥʠ ʩ ʟʠʰʚʦʨʠʠ ʤʠʥʝʨʘʣ  ʟʠʸʜ 

ʛʘʨʜʦʥʠʜʘ, ʙʘ ʦʥ ʥʦʠʣ ʛʘʰʪ, ʢʠ ʧʘʨʪʦʚ״ʦʠ ʛʘʟ״ʦʠ ʛʫʣʭʦʥʘʠʨʦ (ʉʆ2, ʉʅ4, N20), 

ʢʠ ʪʠʙץʠ ʧʨʠʥʩʠʧ״ʦʠ ɼʘʩʪʫʨʠʠ ʂʦʥʚʝʥʩʠʷʠ ʯʦʨʯʫʙʘʚʠʠ ʪʘסʡʠʨʸʙʠʠ ʠץʣʠʤʠ 

ʉʄʄ (ʂʏʊʀ-ʈʂʀʂ ʆʆʅ) ʜʘʨ ʙʘʭʰʠ çʕʥʝʨʛʝʪʠʢʘè-ʠ ʊʦֹוʠʢʠʩʪʦʥ, ʢʠ ʜʘʨ 

ɻʫʟʦʨʠʰʥʦʤʘʠ ʷʢʫʤʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʦʠʜ ʙʘ ʠʥʚʝʥʪʘʨʠʟʘʪʩʠʷʠ-
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ʙʘʨ ʡʭʘʪʛʠʨʠʠ ʛʘʟ״ʦʠ ʛʫʣʭʦʥʘ  ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ, ʘʟ 3833 ɻʪ ʜʘʨ ʩʦʣʠ 2006 ʪʦ 

2544 ɻʪ ʜʘʨ ʩʦʣʠ 2014 ʚʘ ʸ 33,6% ʢʘʤ ʢʫʥʘʜ[8].  

ʍʫʩʫʩʠʷʪ״ʦʠ ʜʠʛʘʨʠ ʬʘʨץʢʫʥʘʥʜʘʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʊʦֹוʠʢʠʩʪʦʥ ʘʟ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ֹוʘ״ʦʥ ʜʘʨ ʦʥ ʤʫʰʦ״ʠʜʘ ʤʝʰʘʚʘʜ, ʢʠ ʜʘʨ ʤʘʤʣʘʢʘʪ״ʦʠ 

ʟʠʸʜʠ ʨʫʰʜʸʬʪʘ ʚʘ ʨʫʰʜʢʫʥʘʥʜʘʠ ֹוʘ״ʦʥ, ʢʠ ʩʦ״ʠʙʠ ʟʘʭʠʨʘ״ʦʠ ʙʫʟʫʨʛʠ 

ʩ ʟʠʰʚʦʨʠʠ ʦʨʛʘʥʠʢ  (ʥʘʬʪ, ʛʘʟ, ʘʥʛʠʰʪ) ʤʝʙʦʰʘʥʜ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ״ʘʤʯʫʥ 

ʤʘʥʙʘʠ ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘʠ ʵʥʝʨʛʠʷ ʜʘʨ ʨʫʰʜʠ ʠʥ ʢʠʰʚʘʨ״ʦ ʤʘʚץʝʠ ʘʩʦʩ  ʚʘ 

  .(ʫʤʣʘ ʏʠʥ, ɹʨʘʟʠʣʠʷ, ʀʄɸ, ʂʘʥʘʜʘ, ʈʦʩʩʠʷוֹ ʘʟ) ʘʣʢʫʥʘʥʜʘ ʥʘʜʦʨʘʜ״

ʆʠʜʠ ʠʥ ʤʘʩʲʘʣʘ ʚʘʟʲʠʷʪ ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʙʘʨʲʘʢʩ ʤʝʙʦʰʘʜ, ʢʠ ʦʥʨʦ 

 ʠʩʦʙ״ ʠʢʠʩʪʦʥוʦʠ ʜʠʛʘʨʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʊʦֹ״ʘʤʯʫʥ ʷʢʝ ʘʟ ʭʫʩʫʩʠʷʪ״

ʢʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. ʀʥ ʭʫʩʫʩʠʷʪ ʘʟ ʨ ʠ ʥʫץʪʘ״ʦʠ ʥʘʟʘʨʠ ʟʝʨʠʥ ״ʘʥ ʟ 

ʜʠץץʘʪֹוʘʣʢʫʥʘʥʜʘ ʙʫʜʘʥʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʨʦ ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʠʩʙʦʪ 

ʤʝʥʘʤʦʷʜ : 

-ʤʘʚֹוʫʜ ʙʫʜʘʥʠ ʪʘʚʦʥʦʠ״ʦʠ ʤʘʥʸʚʨ , ʠʥʯʫʥʠʥ ʵʲʪʠʨʦʬʥʦʢʠʠ 

ʘʬʟʦʠʰʸʙʘʥʜʘʠ ץʠʤʘʪʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʜʘʨ ʙʦʟʦʨ״ʦʠ ʵʥʝʨʛʝʪʠʢ ; 

- ʘʨʟʠʰʠ ʧʘʩʪʪʘʨʠ ʤʝʲʸʨʠʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʠ ʜʘʨ ʅɹʆ ʠʩʪʝ״ʩʦʣʰʘʚʘʥʜʘ 

ʜʘʨ ʤʫץʦʠʩʘ ʙʦ ʘʢʩʘʨʠʷʪʠ ʤʘʥʙʘ״ʦʠ ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘʠ ʵʥʝʨʛʠʷ (ʄɹʕ) ʚʘ 

ʭʘʨʦֹוʦʪʠ ʥʘʯʘʥʜʦʥ ʢʘʣʦʥʠ ֹוʦʨ  ʘʟ ʨ ʠ ʧʘʩʪ ʙʫʜʘʥʠ ʥʘʨʭʠ ʦʙ; 

-ʠʤʢʦʥʠʷʪʠ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʬʘʨʦʤʘץʩʘʜʠ ʦʙʘʥʙʦʨ״ʦ ʙʘ ʙʦʣʦʠ ʠʩʪʝ״ʩʦʣʠ 

ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʠʥʯʫʥʠʥ ʤʘʥʬʠʘʪʠ ʠʣʦʚʘʛʠʠ ʠʩʪʠʬʦʜʘʠ ʦʙʠ ʦʙʘʥʙʦʨʨʦ 

ʬʘʨʦ״ʘʤ ʤʝʦʨʘʜ, ʘʛʘʨʯ  ʘʢʩʘʨʘʥ ʠʩʪʠʬʦʜʘ ʥʘʤʝʛʘʨʜʘʜ; 

-ʘʨʟʠʰʠ ʙʘʣʘʥʜʠ ʨʘʤʟʠʠ ʩʘʨʙʘʥʜ״ʦ, ʢʠ ʦʥ״ʦʨʦ ״ʘʤʯʫʥ ʤʘʨʢʘʟʠ ʪʘʚʘֹוֹוʫ״ʠ 

ʩʠʸʩʘʪʠ ʤʠʣʣʠʠ ʨʫʰʜ ʤʫʘʨʨʠʬ  ʤʝʥʘʤʦʷʜ; 

-ʜʘʨʦʟʫʤʨʠʠ ʣʦʠ״ʘ״ʦ: ʘʟ ʦסʦʟʠ ʙʫʥʸʜʰʘʚ-ʩʘʨʙʘʥʜʠ ʢʘʣʦʥ ʤʝʪʘʚʦʥʘʜ ʪʦ 

60-120 ʩʦʣ ʭʠʟʤʘʪ ʢʫʥʘʜ. 

ɺʘʣʝ ʜʘʨ ʩʦʣ״ʦʠ ʦʭʠʨ, ʯʫʥʦʥʝ, ʢʠ ʪʘ״ʣʠʣ״ʦ ʥʠʰʦʥ ʤʝʜʠ״ʘʥʜ, ʚʘʟʲʠʷʪʠ 

ʦʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢ ʯ״ʦʣ ʜʘʨ ʤʘʩʲʘʣʘʠ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʩʘʨʚʘʪ״  ʜʘʨ 

ʤʘʤʣʘʢʘʪ״ʦʠ ʨʫʰʸʬʪʘ ʚʘ ʯ  ʜʘʨ ʤʘʤʣʘʢʘʪ״ʦʠ ʨʫʰʜʢʫʥʘʥʜʘ ʪʘסʡʠʨ ʸʬʪʘ 

ʠʩʪʦʜʘʘʩʪ. ɼʘʨ ʤʘֹוʤ ʲ ʨʫʰʜʠ ʛʠʜʨʦʵʥʝʛʝʪʠʢʘʠ ֹוʘ״ʦʥ  ʠʤʨ ʟ ʥʠʩʙʘʪʠ ʜʠʛʘʨ 

ʤʘʥʙʘ״ʦʠ ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘʠ ʵʥʝʨʛʠʷ (ʦʬʪʦʙ , ʙʦʜ ) ʚʘ ʙʘʨץʘʨʦʨʥʘʰʘʚʘʥʜʘ 

(ʥʘʬʪʫ ʛʘʟʫ ʘʥʛʠʰʪ) ʥʠʟ ʤʫʥʪʘʟʘʤ ʢʦ״ʠʰ ʸʬʪʘ ʠʩʪʦʜʘʘʩʪ.  

ʊʠʙץʠ ʤʘʲʣʫʤʦʪ״ʦʠ ɸʛʝʥʪʠʠ ʙʘʡʥʘʣʤʠʣʘʣʠʠ ʤʘʥʙʘ״ʦʠ 

ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘʠ ʵʥʝʨʛʠʷ ɸɹʄɹʕ-(IRENA) ʩʦʣʠ 2020 ʠʩʪʝ״ʩʦʣʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʪʘʚʘʩʩʫʪʠ ʤʘʥʙʘ״ʦʠ ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘʠ ʵʥʝʨʛʠʷ (ʄɹʕ) ʙʘ 

2779 ɻɺʪ.ʩ ʨʘʩʠʜ, ʢʠ ʘʟ ʠʥ ֹוʫʤʣʘ 1211 ɻɺʊ.ʩ ʙʘ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʘʥʲʘʥʘʚ  

ʨʦʩʪ ʤʝʦʷʜ. ʀʥ ʨʘץʘʤ ʥʠʩʙʘʪʠ ʘʬʟʦʠʰʠ ʠʩʪʝ״ʩʦʣʠ ʫʤʫʤ  ʘʟ ״ʘʤʘʠ ʄɹʕ ʘʟ 

ʩʦʣʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ״ʦʣʘʪʝ, ʢʠ ʠʩʪʝ״ ʘʤ ʢʘʤʪʘʨ ʘʩʪ, ʜʘʨ״ 8%  ʪʘʚʘʩʩʫʪʠ 

ʥʝʨ ʛʦ״״ʦʠ ʦʬʪʦʙ  22% ʚʘ ʥʝʨ ʛʦ״״ʦʠ ʙʦʜ  18% ʘʬʟʫʜʘ, ʜʘʨ ʤʘֹוʤ ʲ 91% ʘʟ 

ʤʠץʜʦʨʠ ʫʤʫʤʠʠ ʘʬʟʦʠʰʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʘʟ ʄɹʕ-ʨʦ ʪʘʰʢʠʣ ʜʦʜʘʘʩʪ 

[5]. 

ɹʘ ʦʥ ʥʠʛʦ״ ʥʘʢʘʨʜʘ, ʢʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʠ ʜʘʨ ʅɹʆ-״ʦʠ ʢʘʣʦʥ 

ʠʩʪʝ״ʩʦʣʰʘʚʘʥʜʘ ʷʢʝ ʘʟ ״ʘʤʘ ʘʨʟʦʥʪʘʨʠʥ ʤʝʙʦʰʘʜ, ʜʘʨ ʙʠʩʸʨ ʤʘʤʣʘʢʘʪ״ʦ, 

ʭʫʩʫʩʘʥ ʨʫʰʜʸʬʪʘ, ʘʬʟʦʠʰʠ ʪʘʚʦʥʦʠ״ʦʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʢʘʣʦʥ ʜʘʨ ʚʘץʪ״ʦʠ 

ʦʭʠʨ ʙʦ ʩʘʙʘ״ʦʠ ʦʙʲʝʢʪʠʚ  ʧʘʩʪ ʸ ֹוʠʣʘʚʛʠʨ  ʰʫʜʘ ʠʩʪʦʜʘʘʩʪ. ɹʘ ʠʥ ʩʘʙʘʙ״ʦ 
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ʜʘʨ ʥʘʚʙʘʪʠ ʘʚʚʘʣ ʟʘʨʫʨʘʪʠ ֹוʘʣʙʠ ʠʥʚʝʩʪʠʪʩʠʷ״ʦʠ ʢʘʣʦʥ ʚʘ ʜʘʨʦʟʤʫ״ʣʘʪ, 

ʭʘʨʦֹוʦʪʠ ʙʘʣʘʥʜ ʙʘʨʦʠ ʯʦʨʘʙʠʥʠ״ʦʠ ֹוʫʙʨʦʥʢʫʥʘʥʜʘʠ ״ʠʬʟʠ ʪʘʙʠʘʪ ʚʘ 

ʠֹוʪʠʤʦ , ʤʫ״ʣʘʪʠ ʜʘʨʦʟʠ ʩʦʭʪʤʦʥ, ʩʘʪ״ʠ ʙʘʣʘʥʜʠ ʢʘʤʰʘʚʠʠ 

ʛʠʜʨʦʧʦʪʝʥʩʠʘʣʠ ʘʟ ֹוʠ״ʘʪʠ ʪʝʭʥʠʢ  ʜʘʩʪʨʘʩ ʚʘ ʘʟ ֹוʠ״ʘʪʠ ʠץʪʠʩʦʜ  

ʘʩʦʩʥʦʢʰʫʜʘ, ʜʦʭʠʣ ʤʝʰʘʚʘʥʜ.  

ɼʘʨ ʤʘֹוʤ ʲ, ʘʬʟʦʠʰʠ ʦʷʥʜʘʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʜʘʨ ֹוʘ״ʦʥ ʘʟ ״ʠʩʦʙʠ 

ʦʤʠʣ״ʦʠ ʟʝʨʠʥ ʙʘסʦʷʪ ʥʦʤʫʘʡʷʥ ʘʨʟʸʙ  ʤʝʛʘʨʜʘʜ [4]: 

-ʙʘʣʘʥʜ ʰʫʜʘʥʠ ʭʘʨʦֹוʦʪʠ ʢʘʧʠʪʘʣ  ʙʘ ״ʘʨ ʷʢ ʢʠʣʦʚʘʪʪ ʪʘʚʦʥʦʠʠ ״ʠʩʦʙ ; 

- ʘʨʟʠʰʠ ʙʘʣʘʥʜʪʘʨ ʚʘ ʤʫ״ʣʘʪʠ ʟʠʸʜʪʘʨʠ ʩʦʭʪʤʦʥʠ ʅɹʆ ʜʘʨ ʤʫץʦʠʩʘ ʙʦ 

ʘʢʩʘʨʠʷʪʠ ʄɹʕ; 

-ʪʘʲʩʠʨʠ ʙʫʟʫʨʛʠ ʥʦʤʘʪʣʫʙ ʙʘ ʛʫʥʦʛʫʥʥʘʚʲʠʠ ʙʠʦʣʦʛ  ʚʘ ʬʫʥʢʩʠʷ״ʦʠ 

ʵʢʦʩʠʩʪʝʤʘʚ  ʜʘʨ ʤʠץʸʩʠ ʩʘʸʨʘʚ ; 

-ʢʫ״ʥʘ ʚʘ ʬʘʨʩʫʜʘʰʘʚʠʠ ʩʘʨʙʘʥʜ״ʦ ʜʘʨ ʪʘʤʦʤʠ ʅɹʆ-ʠ ֹוʘ״ʦʥ ʙʦ ʚʘ 

ʙʘʣʘʥʜʰʘʚʠʠ ʭʘʪʘʨʠ ʨʘʭʥʘ ʛʘʰʪʘʥʠ ʩʘʨʙʘʥʜ״ʦ. ɹʘʨʦʠ ʧʝʰʛʠʨʠʠ ʠʥ ״ʦʣʘʪ ʜʘʨ 

 ʘʠ ʵʥʝʨʛʝʪʠʢʘʠ ʢʠʰʚʘʨ 18״ʠʢʠʩʪʦʥ ʙʘʨʦʠ ʨʫʰʜʠ ʤʠʥʙʘʲʜʘʠ ʩʦוʫʨʠʠ ʊʦֹ״ʫʤתּ

ʣʦʠ״ʘʠ ʩʘʨʤʦʷʛʫʟʦʨʠʠ ʜʘʚʣʘʪ  ʙʘ ʤʘʙʣʘסʠ 16,6 ʤʠʣʣʠʘʨʜ ʩʦʤʦʥ  ʘʤʘʣ  

ʛʘʨʜʠʜʘ ʠʩʪʦʜʘ, ʜʘʨʥʘʟʘʨ ʘʩʪ, ʢʠ ʜʘʨ 7 ʩʦʣʠ ʦʷʥʜʘ ʘʟ ״ʠʩʦʙʠ ʙʫʥʸʜʠ ʥʝʨ ʛʦ״ʠ 

ñʈʦסʫʥò ʚʘ ʪʘֹוʜʠʜʠ ʥʝʨ ʛʦ״״ʦʠ ʙʘʨץʠ ʦʙʠʠ ñʅʦʨʘʢò, ñʉʘʙʘʥʜò ʚʘ ñפʘʡʨʦץʫʤò 

ʠץʪʠʜʦʨʠ ʵʥʝʨʛʝʪʠʢʠʠ ʤʘʤʣʘʢʘʪ ʠʣʦʚʘʪʘʥ ʙʘ 4 ״ʘʟʦʨ ʄɺʪ ʘʬʟʦʠʰ ʜʦʜʘ 

ʰʘʚʘʜ; 

 ʦʠ״ʠʩʩʘʠ ʙʘʣʘʥʜʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʜʘʨ ʦʠʣʘʠ ʄɹʕ ʜʘʨ ʙʠʩʸʨ ʤʘʤʣʘʢʘʪ״-

ʨʫʰʜʢʘʨʜʘʠʩʪʦʜʘ ʩʠʩʪʝʤʘ״ʦʠ ʵʥʝʨʛʝʪʠʢʠʠ ʦʥ״ʦʨʦ ʘʟ ʤʫʚʦʟʠʥʘ ʙʝʨʫʥ ʚʘ ʜʘʨ 

ʥʘʟʜʠ ʤʫʰʢʠʣʦʪʠ ʜʘʨ ʙʦʣʦ ʟʠʢʨʰʫʜʘ ʧʦʙʘʩʪ ʚʘ ʠʥ ʜʘʚʣʘʪ״ʦʨʦ ʤʘֹוʙʫʨ 

ʤʝʩʦʟʘʜ, ʢʠ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʚʘʩʝʲʠ ʜʠʛʘʨ ʤʘʥʙʘ״ʦʠ ɹʕ-ʨʦ ʙʘʨʦʠ ʙʘʣʘʥʜ 

ʙʘʨʜʦʰʪʘʥʠ ʵʲʪʠʤʦʜʥʦʢʠʠ ʩʠʩʪʝʤʘ״ʦʠ ʵʥʝʨʛʝʪʠʢ ʙʘ ʨʦ״ ʤʦʥʘʥʜ. 

ʀʤʨ ʟ, ״ʘʪʪʦ ֹוʦʥʠʙʜʦʨʦʥʠ ʘʩʦʩʠʠ ʨʫʰʜʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ, ʢʠ ʙʦ 

ʧʝʰʛ ʠ״ʦʠ ʭʫʰʙʠʥʦʥʘʘʰʦʥ ʤʘʰ״ʫʨʘʥʜ, ʧʫʨʨʘ ʵʲʪʠʨʦʬ ʤʝʥʘʤʦʷʥʜ, ʢʠ 

ʨʫʰʜʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʜʘʨ ֹוʘ״ʦʥ ʘʟ ץʫʣʣʘʠ ʘʬʟʦʠʰʘʰ ʛʫʟʘʰʪʘʘʩʪ ʚʘ ʨ  ʙʘ 

ʪʘʥʥʘʟʫʣʫ ʩʫʩʪʰʘʚ  ʦʚʘʨʜʘʘʩʪ. 

ʅʦʚʦʙʘʩʪʘ ʘʟ ʨʫʰʜʠ ʙʦʩʫʨʲʘʪʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʢʘʣʦʥ, ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ 

ʤʘʩʲʘʣʘʠ ʨʠʚʦֹוʫ ʨʘʚʥʘץʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʭʫʨʜ ʪʘʚʘʩʩʫʪʠ ʙʫʥʸʜʠ 

ʥʝʨ ʛʦ״״ʦʠ ʙʘʨץʠ ʦʙʠʠ ʭʫʨʜ (ʅɹʆʍ), ʟʝʨʠ ʪʘʚʘֹוֹוʫ״ʠ ׳ʫʢʫʤʘʪʠ ʤʘʤʣʘʢʘʪ 

 ״ʫוֹוʘʜ, ʢʠ ʪʘʚֹ״ʦʜʘʪ ʤʝʜʠ״ʘʨʦʨ ʜʦʨʘʜ. ʈʘʚʘʥʜʠ ʪʘʲʨʠʭʠ ʠʥ ʤʘʩʲʘʣʘ ʘʟ ʦʥ ʰʘץ

ʙʘ ʵʥʝʨʛʝʪʠʢʘʠ ʭʫʨʜ ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʥʠʩʙʘʪʠ ʠʤʨ ʟ ʙʘʨʚʘץʪʪʘʨ ʙʘ ʚʫֹוʫʜ 

ʦʤʘʜʘʘʩʪ. ɸʚʚʘʣʠʥ ʥʝʨ ʛʦ״ʠ ʙʘʨץʠ ʦʙʠʠ ʭʫʨʜ (ʅɹʆʍ), ʅɹʆ ɺʘʨʟʦʙ-1, ʙʦ 

ʪʘʚʦʥʦʠʠ 7,15 ʄɺʪ ״ʘʥ ʟ ʩʦʣʠ 1936 ʩʦʭʪʘ ʰʫʜʘ, ʪʦ ʠʤʨ ʟ ʙʦʤʫʚʘʬʬʘץʠʷʪ 

ʘʤʘʣ ʢʘʨʜʘ ʠʩʪʦʜʘʘʩʪ. ʉʦʣ״ʦʠ 1949-1950 ʙʦ ʤʘץʩʘʜʠ ʵʣʝʢʪʨʠʬʠʢʘʪʩʠʷʠ 

ʩʘʨʦʩʘʨʠʠ ״ʘʤʘʠ ״ʫʜʫʜʠ ʜʝ״ʦʪʠ ֹוʫʤ״ʫʨ ñʅʘץʰʘʠ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʩʘʨʚʘʪ״ʦʠ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠʠ ʦʙʨʘʚ״ʦʠ ʭʫʨʜ ʙʘʨʦʠ ʵʣʝʢʪʨʠʬʠʢʘʪʩʠʷʠ ʩʦ״ʘʠ ʢʠʰʦʚʘʨʟʠʠ 

ʰʘ ʟʘʭʠʨʘʠ ʫʤʫʤץʘʙʫʣ ʰʫʜʘ ʙʫʜ. ɼʘʨ ʠʥ ʥʘץ ʠʢʠʩʪʦʥò ʢʦʨʢʘʨʜ ʚʘוʐʉ ʊʦֹתּ  

ʚʘ ʠʤʢʦʥʧʘʟʠʨʠ ʩʘʨʚʘʪ״ʦʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢ  ʤʫʬʘʩʩʘʣ ʤʘʚʨʠʜʠ ʦʤ ʟʠʰ ץʘʨʦʨ 

ʜʦʜʘ ʰʫʜʘ, ʦʙʨʘʚ״ʦʠ ʜʘʨ ʦʷʥʜʘ ʬʦʠʜʘʦʚʘʨ ʙʘʨʦʠ ʅɹʆʍ ʦʰʢʦʨ ʚʘ ʙʘʨʦʠ 

ʠʩʪʠʬʦʜʘʙʘʨ  ʜʘʨʘֹוʘʙʘʥʜ , ʠʥʯʫʥʠʥ ʠʩʪʝʲʤʦʣʢʫʥʘʥʜʘʛʦʥ, ״ʘʡʘʪ ʚʘ ʰʫʤʦʨʘʠ 

ʟʘʨʫʨʠʠ ʪʘֹ״וʠʟʦʪ, ʵ״ʪʠʸֹוʦʪ ʙʘ ʤʘʙʣʘסʛʫʟʦʨʠ״ʦ ʤʫʘʡʷʥ ʚʘ ʤʘʩʲʘʣʘ״ʦʠ ʪʘʚʣʠʜʠ 
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ʪʘʚʦʥʦʠʠ ʥʝʨ ʛʦ״״ʦ ״ʘʣʣʫ ʬʘʩʣ ʰʫʜʘʘʥʜ [2]. ʅʘץʰʘʠ ʧʝʰʥʠ״ʦʜʰʫʜʘʠ ʠʥ 

ʙʘʨʥʦʤʘʠ ʩʦʭʪʤʦʥʠ ʅɹʆ ʭʫʨʜ ʠʤʨ ʟ ״ʘʤ ʪʘʲʩʠʨʙʘʭʰ ʤʝʙʦʰʘʜ (ֹוʘʜʚʘʣʠ 3). 

 

 ʦʠ״ʰʘʠ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʩʘʨʚʘʪץʦʠ ʘʩʦʩʠʠ ñʅʘ״ʘʜʚʘʣʠ 3. ʅʠʰʦʥʜʦʜתּ

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠʠ ʦʙʨʘʚ״ʦʠ ʭʫʨʜ ʙʘʨʦʠ ʵʣʝʢʪʨʠʢʫʥʦʥʠʠ ʩʦ״ʘʠ ʢʠʰʦʚʘʨʟʠʠ 

 (ʦʠ 1949-1950״ʰʘʠ ʩʦʣץʅʘ) ʠʢʠʩʪʦʥòוʐʉ ʊʦֹתּ
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ɻʫʨ  ʠ ʃʝʥʠʥʦʙʦʜ״

(ʉʫסʜ) 

2120,00 555 111,5 119 31,4 

ɻʫʨ    ʘʥʫʙ 457, 76 52 16,67וֹ ʠ״

ɻʫʨ  ʠ״

ʉʪʘʣʠʥʦʙʦʜ(ʥʦ״ʠʷ״ʦʠ 

ʪʦʙʝʲʠ ʤʘʨʢʘʟ) 

4002, 27 177 151,6
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ɻʫʨ ʠ ʂ״ ʣʦʙ 726,36   141 4406 

 

ɼʘʨ ʠʥ ״ʦʣʘʪ ʰʫʤʦʨʘʠ ʥʝʨ ʛʦ״״ʦ ʜʘʨ ʙʘʨʥʦʤʘʠ ʩʦʣ״ʦʠ 1949-1950 ʥʘ ʘʟ 

ʨ ʠ ʠʤʢʦʥʦʪʫ ʰʘʨʦʠʪʫ ʟʘʭʠʨʘʠ ʩʘʨʚʘʪ״ʦʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢ , ʙʘʣʢʠ ʘʟ ʨ ʠ 

ʪʘʣʘʙʦʪʠ ʦʥʚʘץʪʘ, ʢʠ ʥʠʩʙʘʪʠ ʠʤʨ ʟ ʭʝʣʝ ʥʦʯʠʟ ʙʫʜʘʥʜ, ʤʫʘʡʷʥ ʛʘʨʜʠʜʘ 

ʙʫʜʘʥʜ. ʄʘʩʘʣʘʥ ʙʘʨʦʠ ʷʢʝ ʘʟ ʩʦʙʠץ ʚʠʣʦʷʪ״ʦ-ʚʠʣʦʷʪʠ ʃʝʥʠʥʦʙʦʜ (״ʦʟʠʨʘ 

ʉʫסʜ) ʥʘץʰʘʠ ʘʟʭʫʜʢʫʥʠʠ ʪʘʥ״ʦ 28,5% ʩʘʨʚʘʪ״ʦʠ ʠʤʢʦʥʧʘʟʠʨʠ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢ  ʚʘ 1,5% ʩʘʨʚʘʪ״ʦʠ ʫʤʫʤʠʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠʠ ʠʥ ʚʠʣʦʷʪ 

ʪʘʭʤʠʥ ʥʠʰʦʥ ʜʦʜʘ ʰʫʜʘ ʙʫʜ.  

ʊʘʪʙʠץʠ ʠʥ ʅʘץʰʘ ʘʤʘʣʘʥ ʘʜʘʨ ʷʢ ʚʘץʪ ʙʦ ʢʦʨʢʘʨʜ ʚʘ ʪʘ״ʠʷʠ ʦʥ ʦסʦʟ 

ʰʫʜʘ ʙʫʜ. ʉʦʣʠ 1958 ʜʘʨ ֹוʫʤ״ʫʨ  ʘʣʘʢʘʡ 53 ʅɹʆʍ ʙʦ ʪʘʚʦʥʦʠʠ 12 ʄɺʪ 

ʬʘʲʦʣʠʷʪ ʤʝʢʘʨʜʘʥʜ, ʪʦ ʩʦʣʠ 1978 ʙʦʰʘʜ ʰʫʤʦʨʘʠ ʦʥ״ʦ ʙʘ 69 ʘʜʘʜ ʨʘʩʦʥʠʜʘ 

ʰʫʜ. ɺʘʣʝ ʙʦ ʩʘʙʘʙʠ ʙʘ ʵʥʝʨʛʝʪʠʢʘʠ ʢʘʣʦʥ ʩʘʤʪʛʠʨ  ʰʫʜʘʥ, ʙʘʨʥʦʤʘʠ 

ʩʦʭʪʤʦʥʠ ʅɹʆʍ ʜʘʨ ֹוʫʤ״ʫʨ  ʦʠ 90-ʫʤʠ ʜʘʨ״ʘʪʲ ʢʘʨʜʘ ʰʫʜʘ, ʜʘʨ ʘʚʚʘʣʠ ʩʦʣץ 

ʘʩʨʠ ʛʫʟʘʰʪʘʠ ʍʍ ʜʘʨ ʠʩʪʠʬʦʜʘʙʘʨ  ʪʘʥ״ʦ 5 ʘʜʘʜ ץʘʨʦʨ ʜʦʰʪʫ ʭʘʣʦʩ. 

ʍʘʪʦ ʙʫʜʘʥʠ ʯʫʥʠʥ ץʘʨʦʨʜʦʜʨʦ, ʢʠ ʙʘ ʘʨʟʸʙʠʠ ʥʦʢʠʬʦʷ ʘʩʦʩʥʦʢʰʫʜʘʠ 

ʤʫץʦʠʩʘʚʠʠ ʩʘʤʘʨʘʥʦʢʠʠ ʅɹʆʍ ʚʘ ʅɹʆ ʢʘʣʦʥ ʪʘʢʷ ʤʝʢʘʨʜ, ʚʘץʪ ʥʠʰʦʥ ʜʦʜ. 

ɼʘʨ ʠʥ ʤʫץʦʠʩʘʢʫʥ  ʭʘʨʦֹוʦʪʠ ʢʘʧʠʪʘʣ  ʚʘ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʪʘʥ״ʦ ʭʫʜʠ 

ʥʝʨ ʛʦ״ , ʙʝ ʠʥʦʙʘʪʠ ʭʘʨʦֹוʦʪ״ʦʠ ʥʘץʣʠʸʪ  ʚʘ ʪʘץʩʠʤʢʫʥʠʠ ʵʥʝʨʛʠʷʠ 

ʵʣʝʢʪʨʠʢ , ʙʘ ״ʠʩʦʙʛʠʨʠʬʪʘ ʤʝʰʫʜ, ʢʠ ʜʘʨ ʰʘʨʦʠʪʠ ʢʫ״ʩʦʨʠ ʊʦֹוʠʢʠʩʪʦʥ 

ʤʝʪʘʚʦʥʘʜ ʘʩʦʩ  ʚʘ ʤʫʘʡʷʥʢʫʥʘʥʜʘ ʙʦʰʘʜ.  

   ʏʫʥʦʥʝ, ʢʠ ʜʘʨ ʙʦʣʦ ʛʫʬʪʘ ʰʫʜ, ʪʘʚʘֹוֹוʫ״ ʙʘ ʅɹʆʍ ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʘʟ 

ʥʘʚ ʜʘʨ ʘʚʚʘʣʠ ʩʦʣ״ʦʠ 90-ʫʤʠ ʘʩʨʠ ʍʍ ʵ״ʸ ʰʫʜ. ɼʘʨ ʟʘʤʦʥʠ ״ʦʟʠʨʘ ʜʘʨ 

ʊʦֹוʠʢʠʩʪʦʥ ʙʘʨʦʠ ʪʘʥʟʠʤ, ״ʘʚʘʩʤʘʥʜʛʘʨʜʦʥ  ʚʘ ʪʘʰʢʠʣʠ ʨʝֹוʘʠ ʠʤʪʠʸʟʥʦʢʠ 

ʩʦ״ʘʠ ʩʦʭʪʤʦʥ ʚʘ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʅɹʆʍ, ʧʘʢʝʪʠ ʧʫʨʨʘʠ ״ʫֹוֹוʘʪ״ʦʠ 

ʦʥʫʥʛʫʟʦʨץ  ʚʘ ʤʝʲʸʨʠʶ ״ʫץʫץ , ʘʟ ֹוʫʤʣʘ: ñɹʘʨʥʦʤʘʠ ״ʘʤʘֹוʦʥʠʙʘʠ 
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ʤʘץʩʘʜʥʦʢ ʙʘʨʦʠ ʠʩʪʠʬʦʜʘʠ ״ʘʤʘֹוʦʷʠ ʠʩʪʠʬʦʜʘʠ ʄɹʕ, ʯʫʥ ʵʥʝʨʛʠʷʠ ʜʘʨʸ״ʦʠ 

ʭʫʨʜ, ʦʬʪʦʙ, ʙʦʜ, ʙʠʦʤʘʩʩʘ ʚʘ ʵʥʝʨʛʠʷʠ ʛʝʦʪʝʨʤʘʣ ò (ɹʦ ץʘʨʦʨʠ ׳ʫʢʫʤʘʪʠ 

 ,(ʰʫʜʘʘʩʪ ץʠʢʠʩʪʦʥ 02 ʬʝʚʨʘʣʠ ʩʦʣʠ 2007, ˉ41 ʪʘʩʜʠוʫʨʠʠ ʊʦֹ״ʫʤתּ

ñɹʘʨʥʦʤʘʠ ʜʘʨʦʟʤʫ״ʣʘʪʠ ʩʦʭʪʤʦʥʠ ʅɹʆʍ ʙʘʨʦʠ ʜʘʚʨʘʠ ʩʦʣ״ʦʠ 2009-2020 

(ɹʦ ץʘʨʦʨʠ ׳ʫʢʫʤʘʪʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ 02 ʬʝʚʨʘʣʠ ʩʦʣʠ 2009, ˉ73 

ʪʘʩʜʠץ ʰʫʜʘʘʩʪ), ñɹʘʨʥʦʤʘʠ ʤʠʣʣʠʠ ʵʢʦʣʦʛʠʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʘʨʦʠ 

ʜʘʚʨʘʠ ʩʦʣ״ʦʠ 2009-2010 (ɹʦ ץʘʨʦʨʠ ׳ʫʢʫʤʘʪʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ 31 

ʦʢʪʷʙʨʠ ʩʦʣʠ 2009, ˉ41 ʪʘʩʜʠץ ʰʫʜʘʘʩʪ), פʦʥʫʥʠ ʏʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ 

ñɼʘʨ ʙʦʨʘʠ ʠʩʪʠʬʦʜʘʠ ʤʘʥʙʘʲ״ʦʠ ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘʠ ʵʥʝʨʛʠʷò ʘʤʘʣ 

ʤʝʥʘʤʦʷʥʜ, ʢʠ ʙʘʨʦʠ ʨʫʰʜʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʭʫʨʜ ʟʘʤʠʥʘʠ ״ʫץʫץʠʨʦ 

ʬʘʨʦ״ʘʤ ʦʚʘʨʜʘʘʥʜ. ɼʘʨ ״ʘʤʠʥ ʘʩʦʩ ʩʦʣ״ʦʠ ʩʦ״ʠʙʠʩʪʠץʣʦʣ  ʰʫʤʦʨʘʠ ʅɹʆʍ 

ʘʟ 230 ʘʜʘʜ ʟʠʸʜʪʘʨ ʛʘʨʜʠʜ. 

ʗʢʝ ʘʟ ʭʫʩʫʩʠʷʪ״ʦʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʭʫʨʜʠ ʊʦֹוʠʢʠʩʪʦʥ ״ʘʤ ʜʘʨ ʦʥ ʟʦ״ʠʨ 

ʤʝʛʘʨʜʘʜ, ʢʠ ʙʦ ʚʫֹוʫʜʠ ʪʘʚʦʥʦʠʠ ʢʠʬʦʷʢʫʥʘʥʜʘʠ ʅɹʆ-ʠ ʢʘʣʦʥ ʚʘ ʤʠʸʥʘ, ʙʘʨʦʠ 

ʪʘʲʤʠʥʠ ʘ״ʦʣʠʠ ʤʘʚʟʝʲ״ʦʠ ʜʫʨʜʘʩʪ ʚʘ ʜʫʰʚʦʨʛʫʟʘʨʠ ʢʫ״ʠʠ ʤʘʤʣʘʢʘʪ 

ʟʘʨʫʨʠʷʪʠ ʩʦʭʪʤʦʥʠ ʅɹʆʍ, ʠʥʯʫʥʠʥ ʤʠʥʠ ʚʘ ʤʠʢʨʦʅɹʆ ʙʦץ  ʤʦʥʜʘʘʩʪ.  

ʈʫʰʜʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʭʫʨʜ ʧʝʰ ʘʟ ״ʘʤʘ ʘʟ ʥʫץʪʘʠ ʥʘʟʘʨʠ ʠʤʢʦʥʦʪʠ 

ʜʠʚʝʨʩʠʬʠʢʘʪʩʠʷʠ ʦʥ, ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʩʘʤʘʨʘʥʦʢʪʘʨ ʚʘ ʙʠʩʸʨʤʘץʩʘʜʥʦʢʠ 

ʠץʪʠʜʦʨ״ʦʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠʠ ʥʘ ʪʘʥ״ʦ ʜʘʨʸ״ʦʠ ʢʘʣʦʥ, ʙʘʣʢʠ ʜʘʨʸ״ʦʠ ʭʫʨʜ, 

ʠʥʯʫʥʠʥ ʦʙʘʥʙʦʨʫ ʢʘʥʘʣ״ʦʠ ʠʨʨʠʛʘʪʩʠʦʥ  ʘʬʟʘʣʠʷʪ״ʦʠ ʜʘʨʦʟʤʫ״ʣʘʪʠ 

ʠץʪʠʩʦʜ  ʜʦʨʘʜ. ʀʥ ʩʘʤʪ ʜʘʨ ʤʘʤʣʘʢʘʪ״ʦʠ ʨʫʰʜʸʬʪʘ ʚʘ ʨʫʰʜʸʬʪʘʠʩʪʦʜʘ, 

ʭʫʩʫʩʘʥ ʜʘʨ ʜʝ״ʦʪ ʚʘ ʥʦ״ʠʷ״ʦʠ ʘʟ ʩʠʩʪʝʤʘʠ ʵʥʝʨʛʝʪʠʢ  ʜʫʨ ֹוʦʡʜʦʰʪʘ, ʙʦ 

ʩʫʨʲʘʪ ʪʘʰʘʢʢʫʣ ʸʬʪʘ ʠʩʪʦʜʘʘʩʪ. ɸʟ ״ʘʤʠʥ ʣʠ״ʦʟ, ʩʦʭʪʤʦʥʠ ʥʝʨ ʛʦ״״ʦʠ ʙʘʨץʠ 

ʦʙʠʠ ʭʫʨʜ (ʅɹʆʍ) ʜʘʨ ʤʠʥʪʘץʘ״ʦʠ ʛʫʥʦʛʫʥʠ ʊʦֹוʠʢʠʩʪʦʥ, ʢʠ ʜʘʨ ״ʫʜʫʜʠ ʦʥ 

ʤוʦʠ ʬʘʨʦʤʘʨʟ ʚʘ ʤʘֹ״ʦʠ ʜʘʨʸ״ʘʚʟʘ״ ʲʘʥ ʟʠʸʜʘ 1200 ʜʘʨʸ״ʦʠ ʢʘʣʦʥʫ ʭʫʨʜ ʙʦ 

ʜʘʨʦʟʠʠ 14316 ʢʤ ʤʘʚֹוʫʜʘʥʜ, ʠʥʯʫʥʠʥ, ʥʘʟʜʠʢʠ 1300 ʢʫʣ״ʦʠ ʪʘʙʠ  ʙʦ 

ʤʘʩʦ״ʘʪʠ ʫʤʫʤʠʠ 705 ʢʤ
2
 ʚʫֹוʫʜ ʜʦʨʘʥʜ, ץʘʨʠʙ 200 ʜʘʨʸʯʘʚʫ ʢʘʥʘʣ״ʦʠ ʩʫʥʲʠʠ 

ʙʘʨʦʠ ʦʙʸʨʠʠ ʩʦ״ʘʠ ʢʠʰʦʚʘʨʟ  ʪʘʲʠʥʰʫʜʘ ʥʠʟ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ, ʜʫʨʥʘʤʦʠ 

ʚʘʩʝʲʠ ʨʫʰʜ ʜʦʨʘʜ [3, 6]. 

ʉʘʨʚʘʪ״ʦʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠʠ ʜʘʨʸ״ʦʠ ʭʫʨʜʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʦ ʤʠץʜʦʨʠ 

184,146 ʤʣʨʜ.ʢɺʪ.ʩ ʜʘʨ ʷʢ ʩʦʣ ʚʘ ʙʦ ʪʘʚʦʥʦʠʠ ʤʫץʘʨʨʘʨʰʫʜʘʠ 21057,0 ״ʘʟ.ʢɺʪ 

ʤʫʘʨʨʠʬ  ʤʝʰʘʚʘʥʜ [3]. 

ɼʘʨ ʟʘʤʦʥʠ ״ʦʟʠʨʘ ʨʫʰʜʠʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʭʫʨʜ ʷʢ ץʘʪʦʨ ʠʤʢʦʥʠʷʪ״ʦʠ 

ʟʝʨʠʥʨʦ ʜʦʨʦ ʤʝʙʦʰʘʜ [1, 4, 7]: 

-ʟʘʭʠʨʘ״ʦʠ ʟʠʸʜʠ ʘʟʭʫʜʥʘʛʘʨʜʠʜʘʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢ ; 

-ʤʘʚֹוʫʜʠʷʪʠ ʩʫʧʦʨʠʰ״ʦ ʦʠʜ ʙʘ ʢʦʨʢʘʨʜʠ ʤʝʭʘʥʠʟʤʠ ʜʘʩʪʛʠʨʠʠ ʙʦʟʦʨʛʦʥʠʠ 

ʥʝʨ ʛʦ״״ʦʠ ʙʘʨץʠ ʦʙʠʠ ʭʫʨʜ (ʅɹʆʍ); 

- ñʜʘʨʠʯʘʠ ʠʤʢʦʥʦʪò ʙʘʨʦʠ ʪʘʰʘʢʢʫʣʸʙʠʠ ʬʘʟʦʠ ʜʠʣʭʦ״ʠ ʤʝʲʸʨ  ʙʘʨʦʠ 

ʣʦʠ״ʘ״ʦʠ ʅɹʆʍ ; 

- ʤʘʚֹוʫʜ ʙʫʜʘʥʠ ʩʘʣʦ״ʠʷʪ״ʦ ʚʘ ʪʘֹוʨʠʙʘ ʜʘʨ ץʠʩʤʘʪʠ ʣʦʠ״ʘʢʘʰ , ʩʦʭʪʤʦʥ ʚʘ 

ʠʩʪʠʬʦʜʘʙʘʨ ;  

- ʪʘʤʦʶʣʠ ʘʩʦʩ  ʜʘʨ ʦʣʘʤ-ʧʘʩʪʰʘʚʠʠ ʩʫʙʩʠʜʠʷ״ʦ ʙʘʨʦʠ ʤʘʥʙʘʲ״ʦʠ 

ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘʠ ʵʥʝʨʛʠʷ(ʄɹʕ) ʚʘ ʛʫʟʘʨʠʰ ʙʘ ʩʦʟʠʰʥʦʤʘ״ʦ-  
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- ʢʦʥʪʨʘʢʪ״ʦʠ ʨʦʩʪʘʢ  ʙʦ ʭʘʨʠʜʦʨʦʥ, ʢʠ ʙʘʨʦʷʰʦʥ ʩʦ״ʠʙ ʰʫʜʘʥ ʙʘ    

ʵʥʝʨʛʠʷʠ ñʩʘʙʟò ʜʘʨ ʙʦʟʦʨ״ʦʠ ʭʫʩʫʩ  ʘʬʟʘʣʠʷʪ ʤʝʜʠ״ʘʜ. 

ɻʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʭʫʨʜ ʘʟ ʙʠʩʸʨ ʢʘʤʙʫʜʠ״ʦʠ ʅɹʆ-ʠ ʢʘʣʦʥ ʦʟʦʜ ʙʫʜʘ, 

ʪʘʠ ʥʘʟʘʨʠ ʵʢʦʣʦʛץʘʤʯʫʥ ʫʩʫʣʠ ʘʟ ʥʫ״  ʙʝʭʘʪʘʨ ʚʘ ʩʘʨʬʘʢʦʨʦʥʘʠ ʠʩʪʝ״ʩʦʣʠ 

ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʵʲʪʠʨʦʬ ʛʘʨʜʠʜʘʘʩʪ, ʭʫʩʫʩʘʥ ״ʘʥʛʦʤʠ ʠʩʪʠʬʦʜʘʙʘʨʠʠ 

ʦʙʨʘʚ״ʦʠ ʥʘʯʘʥʜʦʥ ʢʘʣʦʥ.  

ʍʫʩʫʩʠʷʪʠ ʜʫʶʤʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʭʫʨʜʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʦʰʘʜ ʘʟ 

ʤʘʚֹוʫʜʠʷʪʠ ʠʤʢʦʥʦʷʪʠ ʚʘʩʝʲʠ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʠץʪʠʜʦʨʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠʠ 

ʜʘʨʸ״ʦʠ ʭʫʨʜ, ʦʙʘʥʙʦʨʫ ʢʘʥʘʣ״ʦʠ ʠʨʠʛʘʪʩʠʦʥ  ʥʠʩʙʘʪʠ ʤʘʤʣʘʢʘʪ״ʦʠ ʜʠʛʘʨ, 

ʜʘʨ ʜʘʩʪʨʘʩ  ʙʘ ʤʘʚʦʜ״ʦʠ ʨʦʡʛʦʥʠ ʩʦʭʪʤʦʥ  ʚʘ ʤʠʥʪʘץʘ״ʦʠ ʟʠʸʜʠ ʜʦʨʦʠ 

ʦʙʨʘʚʫ ʜʘʨʸʯʘ״ʦ, ʠʥʯʫʥʠʥ ʦʙʘʥʙʦʨ״ʦʚʫ ʢʘʥʘʣ״ʦʠ ʠʨʨʠʛʘʪʩʠʦʥ ʤʝʙʦʰʘʜ. 

  .(ʘʜʚʘʣʠ 4וֹ)

ɼʘʨ ʘʩʦʩʠ ʤʘʲʣʫʤʦʪ״ʦʠ ɺʘʟʦʨʘʪʠ ʵʥʝʨʛʝʪʠʢʘ ʚʘ ʟʘʭʠʨʘ״ʦʠ ʦʙʠ ּתʫʤ״ʫʨʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ ʚʘ ʈʘʸʩʘʪʠ ʀʪʪʠ״ʦʜʠʷ״ʦʠ ״ʘʚʟʘʠ ʭʦֹוʘʛʠ״ʦʠ ʦʙ ʜʘʨ ʤʠʥʪʘץʘ״ʦʠ 

ʊʦֹוʠʢʠʩʪʦʥ, ʠʤʢʦʥʠʷʪ״ʦʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠʠ ʢʘʥʘʣ״ʦʠ ʠʨʠʛʘʪʩʠʦʥʠʝ, ʢʠ 

ʜʘʨʦʟʠʠ ʫʤʫʤʠʘʰʦʥ ʜʘʨ ʤʘʤʣʘʢʘʪ ʟʠʸʜʘ ʘʟ 29000 ʢʠʣʦʤʝʪʨʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ 

ʚʘ ʘʟ ʠʥ ֹוʫʤʣʘ ץʘʨʠʙ 200 ʢʘʥʘʣ״ʦʠ ʤʘʛʠʩʪʨʘʣ  ʚʘ ʜʝʨʠʚʘʪʘʩʠʦʥʠʠ ʤʠʥʪʘץʘ״ʦʠ 

ʛʫʥʦʛʫʥʠ ʊʦֹוʠʢʠʩʪʦʥ, ʢʠ ʟʠʸʜʘ ʘʟ 858 ʢʤ ʜʘʨʦʟ  ʜʦʨʘʥʜ, ʙʘʨʦʠ ʩʦʭʪʤʦʥʠ 

ʅɹʆʍ, ʤʠʢʨʦʅɹʆ ʚʘ ʤʠʥʠʅɹʆ ץʘʨʠʙ, ʢʠ ʠʩʪʠʬʦʜʘ ʥʘʰʫʜʘʘʥʜ. ɼʘʨ ʩʫʨʘʪʠ 

ʤʫʩʙʘʪ ״ʘʣ ʰʫʜʘʥʠ ʠʥ ʤʘʩʲʘʣʘ, ʯʫʥʠʥ ʥʝʨ ʛʦ״״ʦ ʙʘʨʦʠ ʙʦ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  

ʪʘʲʤʠʥ ʥʘʤʫʜʘʥʠ ʪʘֹ״וʠʟʦʪʠ ʩʘʨʙʘʥʜ״ʦ ʚʘ ʤʘ״ʘʣʣʘ״ʦʠ ʘ״ʦʣʠʥʠʰʠʥʠ 

ʦʠ ʤʘʛʠʩʪʨʘʣ״ʘʤʰʘʬʘʪʠ ʢʘʥʘʣ״  ʚʘ ʜʝʨʠʚʘʪʘʩʠʦʥʠʠ ʘʤʘʣʢʫʥʘʥʜʘ ʚʘ ʛʠʨʜʫ 

ʘʪʨʦʬʠ ʩʘʨʙʘʥʜ״ʦ, ʩʘʤʘʨʘʥʦʢ ʭʠʟʤʘʪ ʭʦ״ʘʥʜ ʢʘʨʜ. ɼʘʨ ֹוʘʜʚʘʣʠ 2 ʤʘʲʣʫʤʦʪ 

ʦʠʜ ʙʘ ʢʘʥʘʣ״ʦʠ ʘʩʦʩʠʠ ʤʘʛʠʩʪʨʘʣ  ʚʘ ʜʝʨʠʚʘʪʘʩʠʦʥʠʠ ʤʠʥʪʘץʘ״ʦʠ ʛʫʥʦʛʫʥʠ 

ʊʦֹוʠʢʠʩʪʦʥ ʙʘ ״ʦʣʘʪʠ ʪʦ 01 ʥʦʷʙʨʠ ʩʦʣʠ 2022, ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ. 

 

 ʦʠ ʘʩʦʩʠʠ ʤʘʛʠʩʪʨʘʣ ʚʘ״ʘʜʚʘʣʠ 4.-ʄʘʲʣʫʤʦʪ ʜʘʨ ʙʦʨʘʠ ʢʘʥʘʣתּ

ʜʝʨʠʚʘʪʘʩʠʦʥʠʠ ʤʠʥʪʘץʘ״ʦʠ ʛʫʥʦʛʫʥʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʘ ״ʦʣʘʪʠ ʪʦ 01.11.2022 
ˉ ʪ/ʪ ʅʦʤʛ ʠ ʢʘʥʘʣ״ʦ ɼʘʨʦʟ 

(ʢʤ) 

  ʤʠוʘֹ׳

ʦʙʛʫʟʘʨʦʥ 

(ʤ
3 
/ʩ) 

ɸʟ ״ʘʚʟʘʠ ʜʘʨʸʠ ɺʘʭʰ 

1 ʂʘʥʘʣʠ ʤʘʛʠʩʪʨʘʣʠʠ ñɼʘʥסʘʨʘò-ʠ ʥ. ɼʘʥסʘʨʘ 2,5 50 

2 ʂʘʥʘʣʠ ʤʘʛʠʩʪʨʘʣʠʠ ñʍʫʜֹוʦʨ ò-ʠ ʰ. ʃʝʚʘʢʘʥʜ 8,5 8 

3 ʂʘʥʘʣʠ ʤʘʛʠʩʪʨʘʣʠʠ ñʐ ʨʦʙʦʜò-ʠ ʥ.ɸ.ּתʦʤ 6,7 40 

4 ʂʘʥʘʣʠ ʤʘʛʠʩʪʨʘʣʠʠ ñɺʘʭʰò (ʪʦ ʥ. ּתʘʡ״ʫʥ) 28,3 211,6 

5 ʂʘʥʘʣʠ ʰʦʭʘʠ ʪʘʨʘʬʠ ʨʦʩʪ  

(ʘʟ ʥ. ɪʚʦʥ ʪʦ ʥ. ɸ, ּתʦʤ  ʚʘ ʍʫʨʦʩʦʥ) 

51,8 55 

6 ʂʘʥʘʣʠ ʰʦʭʘʠ ʪʘʨʘʬʠ ʯʘʧ(ʘʟ ʥ. ɪʚʦʥ ʪʦ ʥ. ɸ, ּתʦʤ ) 25,5 13 

7 ʂʘʥʘʣʠ ʧʦʡʛʦ״ʠ ʦʙʢʘʰʠʠ ɻʘʨʫʪ-1 16 16 

 ʘʤʲ 139,3 393,6תּ

ɸʟ ״ʘʚʟʘʠ ʜʘʨʸʠ ʇʘʥֹו 

1 ʂʘʥʘʣʠ ʤʘʛʠʩʪʨʘʣʠʠ ñɼʝץ״ʦʥʦʙʦʜò 

(ʘʟ ʥ. ׳ʘʤʘʜʦʥ  ʪʦ ʥ. ʌʘʨʭʦʨ ʚʘ ɺʦʩʝʲ) 

17,2 150 

2 ʂʘʥʘʣʠ ʤʘʛʠʩʪʨʘʣʠʠ ñ׳ʘʣץʘʸʨò(ʥ.ʇʘʥֹו) 25 8,5 
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 ʘʤʲ 25,7 177תּ

ɸʟ ״ʘʚʟʘʠ ʜʘʨʸʠ ʂʦʬʘʨʥʠ״ʦʥ 

1 ʂʘʥʘʣʠ ʤʘʛʠʩʪʨʘʣʠʠ ñɹʝʰʢʝʥʪò(ʥ.ʐʘ״ʨʠʪʫʩ ʚʘ 

ʅ.ʍʫʩʨʘʚ) 

34 60 

2 ʂʘʥʘʣʠ ʤʘʛʠʩʪʨʘʣʠʠ ñפʫʙʦʜʠʸʥò 22 46 

 ʘʤʲ 56 106תּ

ɺʦʜʠʠ ׳ʠʩʦʨ 

1 ʂʘʥʘʣʠ ʢʘʣʦʥʠ ʤʘʛʩʪʨʘʣʠʠ ñ׳ʠʩʦʨò 49,3 20 

2 ʂʘʥʘʣʠ ʤʘʛʠʩʪʨʘʣʠʠ ñɻʫʨʝʪ-1ò 2,7 1,2 

3 ʂʘʥʘʣʠ ʤʘʛʠʩʪʨʘʣʠʠ ñɻʫʨʝʪ-2ò 9,5 5,3 

4 ʂʘʥʘʣʠ ʤʘʛʠʩʪʨʘʣʠʠ ñʗʥʛʠʦʙʦʜ-1ò 2 2 

5 ʂʘʥʘʣʠ ʤʘʛʠʩʪʨʘʣʠʠ ñʗʥʛʠʦʙʦʜ-3ò 15,6 8 

6 ʂʘʥʘʣʠ ʤʘʛʠʩʪʨʘʣʠʠ ñנʦʟʠʸʥò 12,1 6,3 

7 ʂʘʥʘʣʠ ʤʘʛʠʩʪʨʘʣʠʠ ñʏʦʨʷʢʢʦʨʦʥʠ ʥʘʚò 6,9 2 

8 ʂʘʥʘʣʠ ʤʘʛʠʩʪʨʘʣʠʠ ñʅʘʚʦʙʦʜò 9,1 2 

 ʘʤʲ 107,2 47תּ

ʅʦ״ʠʷʠ ʃʘʭʰ 

1 ʂʘʥʘʣʠ ñʇʠʸʟ ò 18 1,5 

2 ʂʘʥʘʣʠ ñּתʦʥץʠʨסʠʟò 21 8 

3 ʂʘʥʘʣʠ ñּתʠʣʦʥʜ ò 5 0,5 

4 ʂʘʥʘʣʠ ñʉʘʨʪʘʣʦò 10 1 

5 ʂʘʥʘʣʠ ñנʫʣʦʤʘò 35 3,5 

6 ʂʘʥʘʣʠ ñפʘʨʘסʦʥʪʘʣʘò 5,4 0,5 

 ʘʤʲ 94,4 15תּ

ʅʦ״ʠʷʠ ʊʦֹוʠʢʦʙʦʜ 

1 ʂʘʥʘʣʠ ñɼʘʨʘʠ ʅʫʰʦʨò 9,5 1,5 

2 ʂʘʥʘʣʠ ñʉʘʨʠ ʧʫʣò 7,8 2 

3 ʂʘʥʘʣʠ ñʌʘʪ״ʦʙʦʜò 10,2 1 

4 ʂʘʥʘʣʠ ñʂʘʧʘʣ ò 8,5 1 

5 ʂʘʥʘʣʠ ñʂʫʢʣʠʢò 3,5 1,5 

6 ʂʘʥʘʣʠ ñʃʘʥʛʘʨʠ ʐʦ״ò 2,6 1 

7 ʂʘʥʘʣʠ ñפʘʣʲʘʠ ʣʘʙʠ ʦʙò 3 0,8 

 ʘʤʲ 45,1 8,8תּ

ʅʦ״ʠʷʠ ʈʘʰʪ 

1 ʂʘʥʘʣʠ ñʂʘʤʯʘʨʦסò 22 1,2 

2 ʂʘʥʘʣʠ ñɼʝʛʠ ʩʠʸ״ò 8 0,5 

3 ʂʘʥʘʣʠ ñ׳ʠʩʦʨʩʢ-1ò 8 0,5 

4 ʂʘʥʘʣʠ ñɻʘʤʙʘʨʠʸʥò 6 0,5 

5 ʂʘʥʘʣʠ ñʐ ʨʘʢò 11 0,5 

6 ʂʘʥʘʣʠ ñʂʘʣʦʥʘʢò 5 1 

7 ʂʘʥʘʣʠ ñ50-ʩʦʣʘʛʠʠ ʊʦֹוʠʢʠʩʪʦʥò 6 1,5 

 66 5,7 

ʅʦ״ʠʷʠ ʅʫʨʦʙʦʜ 

1 ʂʘʥʘʣʠ ñʗʭʘʢò 4,5 1 

2 ʂʘʥʘʣʠ ñ50-ʩʦʣʘʛʠʠ ʊʦֹוʠʢʠʩʪʦʥò 21 3 
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 ʘʤʲ 25,5 4תּ

ʅʦ״ʠʷʠ ʉʘʥʛʚʦʨ 

1 ʂʘʥʘʣʠ ñʐʘʢʦʙ-ʈʘʟʦץò 12 1 

2 ʂʘʥʘʣʠ ñʇʫʰʪʠ ʐʦ״ò 3,5 0,6 

3 ʂʘʥʘʣʠ ñʍʦֹוʘʠ ʍʫʣʦʟò 2 0,5 

4 ʂʘʥʘʣʠ ñʉʘʥʛʚʦʨò 3 0,5 

5 ʂʘʥʘʣʠ ñɸʨסʘʤʢʫʣò 4 0,5 

6 ʂʘʥʘʣʠ ñʐʠʪʠʸʥò 5 0,5 

 ʘʤʲ 29,5 3,6תּ

ʅʦ״ʠʷʠ״ʦʠ ɺʄʂɹ 

1 ʂʘʥʘʣʠ ʜʝʨʠʚʘʪʩʠʦʥʠʠ ñʅɹʆ ʇʦʤʠʨ-1ò 3,22 40,4 

2 ʂʘʥʘʣʠ ʜʝʨʠʚʘʪʩʠʦʥʠʠ ñʅɹʆ ʍʦʨʫסò 3,3 17,5 

3 ʂʘʥʘʣʠ ʜʝʨʠʚʘʪʩʠʦʥʠʠ ñʅɹʆ ʅʘʤʘʥʛʫʪò-ʠ 

ʥ.ʀʰʢʦʰʠʤ 

3 7,1 

4 ʂʘʥʘʣʠ ʜʝʨʠʚʘʪʩʠʦʥʠʠ ñʅɹʆ ʊʝʭʘʨʚò-ʠ ʥ. ɺʘʥֹ0,6 1,368 ו 

5 ʂʘʥʘʣʠ ʜʝʨʠʚʘʪʩʠʦʥʠʠ ñʅɹʆ ɸʥʜʘʨʙʝʢò-ʠ ʥ.ɺʘʥֹ1,8 0,07 ו 

6 ʂʘʥʘʣʠ ʜʝʨʠʚʘʪʩʠʦʥʠʠ ñʅɹʆ ʐʫֹוʘʥʜò-ʠ ʥ. ʈʫʰʦʥ 3,17 10,5 

7 ʂʘʥʘʣʠ ʜʝʨʠʚʘʪʩʠʦʥʠʠ ñʅɹʆ ʉʠʧʦʥֹוò-ʠ ʥ. ʈʫʰʦʥ 0,3 40,4 

8 ʂʘʥʘʣʠ ʜʝʨʠʚʘʪʩʠʦʥʠʠ ñʅɹʆ ʉʘʚʥʦʙò-ʠ ʥ. ʈʫʰʦʥ 0,2 0,1 

9 ʂʘʥʘʣʠ ʜʝʨʠʚʘʪʩʠʦʥʠʠ ñʅɹʆ ʊʦֹוʠʢʠʩʪʦʥò-ʠ ʥ. 

ʄʫʨסʦʙ 

2,6 12 

10 ʂʘʥʘʣʠ ʜʝʨʠʚʘʪʩʠʦʥʠʠ ñʅɹʆ פʘʣʲʘʠ ʍʫʤò 0,3 3,1 

 ʘʤʲ 20, 7 133,5תּ 

 ʘʤʘʛ 609,4 713,2׳ 57

 

ʄʫʚʦʬʠץʠ ʪʘʣʘʙʦʪʠ ɹʘʨʥʦʤʘʠ ʠʩʣʦ״ʦʪʠ ʩʦ״ʘʠ ʦʙʠ ּתʫʤ״ʫʨʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ ʙʘʨʦʠ ʩʦʣ״ʦʠ 2016 ï 2025, ʙʘ ʩʦ״ʘ״ʦʠ ʠʜʦʨʘʠ ʟʘʭʠʨʘ״ʦʠ ʦʙ, 

ʙʝ״ʜʦʰʪʠ ʟʘʤʠʥ ʚʘ ʦʙʸʨ , ʪʘʲʤʠʥʦʪʠ ʦʙʠ ʥ ʰʦʢ  ʜʘʨ ʩʦʣ״ʦʠ 2016-2025 ʘʟ 

ʫʨʠʷʚ״ʫʤוֹ ʝʪʠ ʤʫʪʘʤʘʨʢʘʟʠוʠʩʦʙʠ ʙʫֹ״  ʬʘץʘʪ ʜʘʨ ״ʘʡʘʪʠ ʙʫֹוʝʪ״ʦʠ ʩʦʣʦʥʘʠ 

ʚʘʟʦʨʘʪʫ ʠʜʦʨʘ״ʦʠ ʜʘʭʣʜʦʨ ʙʘ ʩʦ״ʘʠ ʦʙ ʟʠʸʜʘ ʘʟ 200 ʤʣʥ. ʩʦʤʦʥ  ʚʘ ʘʟ 

ʛʫʟʦʨʠʠ ʟʠʸʜʘ ʘʟ 1,60 ʤʣʨʜ. ʩʦʤʦʥסʦʥʠʙʠ ʰʘʨʠʢʦʥʠ ʨʫʰʜ ʤʘʙʣʘוֹ  ʧʝʰʙʠʥ  

ʰʫʜʘʘʥʜ [3]. ɸʟ ״ʘʤʠʥ ״ʠʩʦʙ ʘץץʘʣʘʥ ʙʘʨʦʠ ʙʫʥʸʜʠ ʤʠʥʠʅɹʆ ʚʘ ʤʠʢʨʦʅɹʆ-

ʘʨʘʸʥוֹ ʦʠ״  ʜʘʨ ʜʘʨʸ״ʦʠ ʭʫʨʜ, ʦʙʘʥʙʦʨ״ʦ ʚʘ ʢʘʥʘʣ״ʦʠ ʙʘʨʦʠ ʦʙʸʨʠʠ 

ʢʠʰʦʚʘʨʟ  ʪʘʲʠʥʛʘʨʜʠʜʘʠ ʊʦֹוʠʢʠʩʪʦʥ ʩʘʤʘʨʘʥʦʢ, ʷʲʥʝ ʙʘʨʦʠ ʪʘʲʤʠʥʠ 

ʵ״ʪʠʸֹוʦʪʠ ʪʘֹוʠʟʦʪʠ ʩʘʨʙʘʥʜ״ʦ ʚʘ ʘ״ʦʣʠʠ ʥʘʟʜʠʢʠ ʦʥ״ʦ ʙʦ ʵʥʝʨʛʠʷʠ 

ʵʣʝʢʪʨʠʢ , ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʙʘ ʩʫʨʲʘʪʠ ֹוʘʨʘʸʥʠ ʦʙ ʚʘ 

ʤʠץʜʦʨʠ ʦʥ, ʢʠ ʪʘʥ״ʦ ʜʘʨ 6 ʤʦ״ʠ ʩʦʣʠ 2022 ʘʟ ʩʘʨʙʘʥʜ״ʦʠ ʠʥʰʦʦʪʠ ʦʙʛʠʨʠʠ 

ʈʘʸʩʘʪʠ ʙʦʣʦʦʙʠ ʀʪʪʠ״ʦʜʠʷʠ ״ʘʚʟʘʠ ʭʦֹוʘʛʠʠ ʦʙʠ ñɸʤʫʜʘʨʸò ʪʘʚʘʩʩʫʪʠ 

ʢʘʥʘʣ״ʦʠ ʤʘʛʠʩʪʨʘʣ  ʟʠʸʜʘ ʘʟ 3,7 ʤʣʨʜ ʤ
3
 ʨʘʚʦʥʘ ʢʘʨʜʘ ʰʫʜʘʘʩʪ ʚʘ ʦʥ״ʦ ʙʘ 

 ʦʣʘʪʠ ʬʘʫʥʘ ʪʘʲʩʠʨ ʥʘʤʝʨʘʩʦʥʘʥʜ. ɹʫʥʸʜʠ ʯʫʥʠʥ ʤʠʥʠʅɹʆ ʚʘ ʤʠʢʨʦʅɹʆ״

ʤʘʙʣʘ״סʦʠ ʟʠʸʜʨʦ ʪʘʣʘʙ ʥʘʤʝʢʫʥʘʜ ʚʘ ʦʥ״ʦ ʜʘʨ ʤʫ״ʣʘʪʠ ʢ ʪʦ״ ʩʦʭʪʘ 

ʤʝʰʘʚʘʥʜ.  

ʊʠʙץʠ ʤʘʚʦʜ״ʦʠ ɹʘʨʥʦʤʘʠ ʪʘ״ʣʠʣʠ ʩʠʩʪʝʤʘ״ʦʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ 

ʵʥʝʨʛʝʪʠʢ-ETSAP ʦʷʥʜʘʙʠʥ  ʚʘ ʥʠʰʦʥʜʦʜ״ʦʠ ʪʝʭʥʠʢ-

ʠץʪʠʩʦʜʠʠʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʭʫʨʜ ʙʘ ʪʘʨʟʠ ʟʝʨʠʥ (ֹוʘʜʚʘʣʠ 5) ʩʫʨʘʪ ʭʦ״ʘʜ 
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ʛʠʨʠʬʪ. ʀʥ ʪʘ״ʣʠʣ ʤʝʪʘʚʦʥʘʜ ʜʘʨ ʨʘʚʘʥʜʠ ʣʦʠ״ʘʢʘʰ , ʩʦʭʪʤʦʥ ʚʘ ʠʩʪʠʬʦʜʘʠ 

ʥʝʨ ʛʦ״״ʦʠ ʙʘʨץʠ ʦʙʠʠ ʭʫʨʜʠ ʜʘʨ ʤʠʥʪʘץʘ״ʦʠ ʊʦֹוʠʢʠʩʪʦʥ ʩʦʭʪʘʰʘʚʘʥʜʘ ʙʘ 

ʪʘʨʟʠ ʤʫʬʠʜ ʠʩʪʠʬʦʜʘ ʰʘʚʘʜ. 

 

ʘʜʚʘʣʠ 5. ʆʷʥʜʘʙʠʥתּ  ʚʘ ʥʠʰʦʥʜʦʜ״ʦʠ ʪʝʭʥʠʢ-ʠץʪʠʩʦʜʠʠ  

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʭʫʨʜ 

ʅʠʰʦʥʜʦʜ״ʦʠ ʪʝʭʥʠʢ ʄʫʘʡʷʥʢʫʥʠʠ ʙʘʡʥʘʣʤʠʣʘʣʠʠ ʪʠʧʠ ʅɹʆ 

ʂʘʪʝʛʦʨʠʷʠ ʅɹʆ ʄʠʢʨʦʅɹʆ 

(ʪʦ 1 ʄɺʪ) 

ʅɹʆʍ 

(1-10 ʄɺʪ) 

 ʅɹʆ-ʠ ʜʠʛʘʨ 

  (>10 ʄɺʪ) 

ɿʂʌ-ʠ ʛʠʜʨʦʪʫʨʙʠʥʘ (%) ʪʦ 92 ʪʦ 92 ʪʦ 92 

ʄʫ״ʣʘʪʠ ʩʦʭʪʤʦʥ (ʤʦ״) 18-96 10-18 6-10 

ʄʫ״ʣʘʪʠ ʠʤʢʦʥʜʦʰʪʘʠ 

ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʅɹʆ 

(ʩʦʣ) 

ʪʦ 100 

ɿʘʨʠʙʠ ʠʩʪʠʬʦʜʘʙʘʨʠʠ 

ʪʘʚʦʥʦʠʠ ʤʫץʘʨʨʘʨʰʫʜʘ 

(ɿʀʊʄסʂʀʋʄ) (%) 

40-60 (50) 34-56 (45) 34-56 (45) 

ɿʘʨʠʙʠ ʩʘʨʙʦʨʠʠ ʅɹʆ 

(%) 

98 98 98 

ʊʘʲʩʠʨʨʘʩʦʥ  ʙʘ ʤʫ״ʠʪʠ ʘʪʨʦʬ 

ʇʘʨʪʦʙ״ʦʠ ʉʆ2 ʜʠʛʘʨ 

ʛʘʟ״ʦʠ ʛʫʣʭʦʥʘ , 

(ʢʛ/ʄɺʪ.ʩ) 

 ʫʟʲתּ

ʍʘʨʦֹוʦʪ ʙʘʨʦʠ ʩʦʭʪʤʦʥʠ ʅɹʆ (ʘʟ ʨ ʠ ʥʘʨʭ״ʦʠ ʩʦʣʠ 2008, $) 

ɸʨʟʠʰʠ ʠʥʚʝʩʪʠʪʩʠʦʥ , 

ʙʦ ʠʥʦʙʘʪʠ ʭʘʨʦֹוʦʪʠ 

ʢʦʨ״ʦʠ ʩʦʭʪʤʦʥ  ($/ʢɺʪ) 

2500-10000 

(5000) 

2500-7500 

(4500) 

1750-6250 

(4000) 

ʍʘʨʦֹוʦʪ ʙʘʨʦʠ 

ʠʩʪʠʬʦʜʘʙʘʨʠʶ 

ʭʠʟʤʘʪʨʘʩʦʥ  (ʤʫץʘʡʷʜ 

ʚʘ ʪʘסʡʠʨʸʙʘʥʜʘ) ($/ʢɺʪ) 

50-90 (75) 45-85 (65) 35-85 (60) 

ʄʫ״ʣʘʪʠ ʠץʪʠʩʦʜʠʠ 

ʭʠʟʤʘʪʨʘʩʦʥ  (ʩʦʣ) 

30 

ɸʨʟʠʰʠ ʫʤʫʤʠʠ 

ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʠʨʠʢʠʠ 

ʠʩʪʝ״ʩʦʣʰʫʜʘ ($/ʄɺʪ.ʩ) 

55-185(90) 45-120(82,5) 40-110 (75) 

ɼʘʚʨʘʠ ʦʷʥʜʘʙʠʥ ʉʦʣʠ 2010 ʉʦʣʠ 2020 ʉʦʣʠ 2030 

ɸʨʟʠʰʠ ʠʥʚʝʩʪʠʪʩʠʦʥ , 

ʙʦ ʠʥʦʙʘʪʠ ʭʘʨʦֹוʦʪʠ 

ʢʦʨ״ʦʠ ʩʦʭʪʤʦʥ  ($/ʢɺʪ) 

5000 4500 4000  4500 4000 3600   4000  3600 

ɸʨʟʠʰʠ ʫʤʫʤʠʠ 

ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʠ 

ʠʩʪʝ״ʩʦʣʰʫʜʘ ($/ʄɺʪ.ʩ) 

 90 82,5  75  81  75  67,5    73   67,5 

 ʠʩʩʘʠ ʵʥʝʨʛʠʷʠ    16-17     18-20       20-21׳
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ʵʣʝʢʪʠʨʠʢʠʠ ʅɹʆ ʜʘʨ 

ʙʦʟʦʨʠ ʫʤʫʤʠʠ 

ʵʣʝʢʪʨʦʵʥʝʛʝʪʠʢ  (%) 

 

ʘʤʠʥ ʪʘʚʨ, ʤʫʤʢʠʥ ʘʩʪ ʙʠʛ׳ ʝʤ, ʢʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ʭʫʨʜ ʜʘʨ 

ʜʫʨʥʘʤʦʠ ʥʘʟʘʨʨʘʩ ״ʘʤʯʫʥ ʷʢʝ ʘʟ ʤʘʥʙʘʲ״ʦʠ ʘʟ ״ʘʤʘ ʤʫ״ʠʤ ʚʘ ʨʘץʦʙʘʪʧʘʟʠʨʠ 

ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘʠ ʵʥʝʨʛʠʷ ʙʦץ  ʤʝʤʦʥʘʜ (ֹוʘʜʚʘʣʠ 6). 

 

 ʫʤʣʘ ʵʥʝʨʛʝʪʠʢʘʠ ʭʫʨʜוֹ ʠʩʩʘʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ, ʘʟ׳ .ʘʜʚʘʣʠ 6תּ

ʜʘʨ ʠʩʪʝ״ʩʦʣʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʜʘʨ ֹוʘ״ʦʥ 

ʄʘʥʙʘʲʠ 

ʵʥʝʨʛʠʷ 

ʀʩʪʝ״ʩʦʣʠ ʵʥʝʨʛʠʷʠ 

ʵʣʝʢʪʨʠʢ (ʊɺʪ.ʩ) 

 ʠʩʩʘ (%) ʉʫʨʲʘʪʠ׳

ʘʬʟʦʠʰ 

(%) 

ʉʦʣʠ 

2006 

ʉʦʣʠ 

2030 

ʉʦʣʠ 

2006 

ʉʦʣʠ 

2030 

ʉʦʣ״ʦʠ 

2007-2030 

ʅɹʆ-ʠ 

ʢʘʣʦʥ 

2725 4383 14,4 12,4 2 

ʅɹʆʍ 252 780 1,4 2,2 4,7 

   ɸʟ ״ʘʤʠʥ ʣʠ״ʦʟ, ׳ʫʢʫʤʘʪʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʘ ʨʫʰʜʠ ʤʘʥʙʘ״ʦʠ 

ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘʠ ʵʥʝʨʛʠʷ, ʘʟ ֹוʫʤʣʘ ʅɹʆʍ, ʪʘʚʘֹוֹוʫ״ʠ ֹוʠʜʜ  ʟʦ״ʠʨ 

ʤʝʥʘʤʦʷʜ. ʀʩʪʠʬʦʜʘʠ ʄɹʕ ʙʘʨʦʠ ʠʩʪʝ״ʩʦʣʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʜʘʨ 

ʊʦֹוʠʢʠʩʪʦʥ ״ʘʤʯʫʥ ״ʘʜʘʬʠ ʤʘʥʬʠʘʪʦʚʘʨʠ ʤʠʣʣ  ʵʲʣʦʥ ʰʫʜʘʘʩʪ. 
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ʉʄʄ (ʂʏʊʀ-ʈʂʀʂ ʆʆʅ) ʜʘʨ ʙʘʭʰʠ çʕʥʝʨʛʝʪʠʢʘè-2020 

 
ʎɽʃʀ ʀ ʆʉʆɹɽʅʅʆʉʊʀ ɻʀɼʈʆʕʅɽʈɻɽʊʀʂʀ, ɺ ʊʆʄ ʏʀʉʃɽ ʄɸʃʆʁ 

ɻʀɼʈʆʕʅɽʈɻɽʊʀʂʀ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʘʥʘʣʠʟʳ ʠ 

ʤʘʪʝʨʠʘʣʳ ʦ ʮʝʣʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʣʦʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ ʨʝʢ, ʜʝʨʠʚʘʮʠʦʥʥʳʭ ʠ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʚʦʜʦʸʤʦʚ 

ʨʝʩʧʫʙʣʠʢʠ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ 

ɻʕʉ, ʧʦʩʪʝʧʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʥʘ ʬʦʥʝ ʩʧʘʜʘ ʫʨʦʚʥʷ 

ʨʘʟʚʠʪʠʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʦʪʜʝʣʴʥʳʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʤʠʨʘ, ʩʪʘʨʝʥʠʷ ʠ ʠʟʥʦʩ 

ʤʥʦʛʠʭ ʧʣʦʪʠʥ ɻʕʉ ʩʪʨʘʥ ʤʠʨʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʝʤʦʥʪʘ, ʘ ʪʘʢʞʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʤʘʣʦʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʤʠʨʘ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʤʘʣʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ (ʄɻʕʉ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʰʠʤʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ 

ʩʪʘʥʮʠʷʤʠ (ɻʕʉ).  

ɸʚʪʦʨʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʋʧʨʘʚʣʝʥʠʷ ʆʙʲʝʜʠʥʝʥʠʡ ʙʘʩʩʝʡʥʘ ʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ ʚ 

ʨʝʛʠʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ʨʝʢʦʤʝʥʜʫʶʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʠʩʧʦʣʴʟʫʝʤʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ 

ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 29000 ʢʠʣʦʤʝʪʨʦʚ ʠ ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʢʦʣʦ 200 ʜʝʨʠʚʘʪʩʠʦʥʥʳʭ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʩʪʨʘʥʳ ʦʙʱʝʡ ʜʣʠʥʦʶ 858 

ʢʠʣʦʤʝʪʨʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʄɻʕʉ, ʤʠʢʨʦɻʕʀ ʠ ʤʠʥʠɻʕʉ [3]. ɺ ʩʣʫʯʘʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ, ʪʘʢʠʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʠ ʩʤʝʞʥʳʭ ʩ ʵʪʠʤʠ ʢʘʥʘʣʘʤʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱ. ɸ ʪʘʢʞʝ, ʧʝʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʘʣʠʟ ʩʠʩʪʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ-ETSAP, ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʣʦʡ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʣʳʭ 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʨʦʚʘʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ, ʤʘʣʘʷ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ, ʧʝʨʚʘʷ ʧʦʩʪʨʦʝʥʥʘʷ ɻʕʉ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʧʘʩʳ, ʙʦʣʴʰʳʝ ʠ 

ʤʘʣʳʝ ʨʝʢʠ, ʜʝʨʠʚʘʮʠʦʥʥʳʝ ʢʘʥʘʣʳ, ʤʘʛʠʩʪʨʘʴʣʥʳʝ ʢʘʥʘʣʳ, ʨʝʬʦʨʤʘ ʚʦʜʷʥʦʡ ʦʪʨʘʩʣʠ, 

ɸʛʝʥʪʩʪʚʦ, ʆʙʲʝʜʠʥʝʥʠʷ, ʋʧʨʘʚʣʝʥʠʷ, ʧʨʦʛʨʘʤʤʘ, ʉʪʨʘʪʝʛʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 

ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʧʘʨʥʠʢʦʚʳʝ ʛʘʟʳ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

 

GOALS AND FEATURES OF HYDROPOWER, INCLUDING SMALL HYDRO POWER 

IN TAJIKISTAN  

Annotation: This article presents research analyzes and materials on the purpose and 

characteristics of hydropower, including small hydropower in Tajikistan, the hydropower 

potential of large and small rivers, diversion and main canals, large and small artificial and 

natural reservoirs of the republic and the feasibility of their use for construction of large and 

small hydroelectric power stations, the gradual development of hydropower in Tajikistan against 

the backdrop of a decline in the level of development of hydropower in certain developing 

countries of the world, aging and wear and tear of many hydroelectric dams in countries around 

the world and the need for their reconstruction and repair, as well as the feasibility of 

developing small hydropower in the world and including the Republic of Tajikistan, economic, 

social and environmental advantages and disadvantages of small hydraulic power plants 

(SHPP) compared to large hydraulic power stations (HPP). 
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   The authors, based on an analysis of data from the Ministry of Energy and Water 

Resources of the Republic of Tajikistan and the Office of Water Basin Associations in the regions 

of Tajikistan, recommend effectively using the practically untapped hydropower potential of 

irrigation canals with a total length of more than 29,000 kilometers, including about 200 

derivation and main canals of the country's total 858 kilometers long for the construction of 

small hydroelectric power stations, mikoGEI and mini hydroelectric power stations [3]. If this 

issue is resolved positively, such power plants can be used to supply energy to settlements and 

reservoirs adjacent to these canals. And also, it was proposed to use an analysis of energy 

technology systems - ETSAP, prospects and technical and economic indicators of small 

hydropower in the process of design, construction and operation of small hydropower plants in 

various regions of Tajikistan. 

Keywords: world hydropower, hydropower, small hydropower, the first hydroelectric 

power station built, hydropower reserves, large and small rivers, diversion canals, main canals, 

water industry reform, Agency, Associations, Directorates, program, Strategy, economic, social 

and environmental factors, greenhouse gases, environmental safety. 

 

 

ʋʉʋʃ ɺɸ ʈʆ׳׳ʆʀ ɹɸʈʊɸʈɸʌʂʋʅʀʀ ʅʆʈɸʉʆʀʀ ʕʅɽʈɻʀʗʀ 

 ʕʃɽʂʊʈʀʂʀʀ ʅɹʆ ɼɸʈ ʊʆּתʀʂʀʉʊʆʅ 

 

ɸʣʠʟʦʜʘ ɸ.ɸ.
1
, ɸʙʜʫʨʘ״ʤʦʥʦʚ ɸ.ʗ.

2
, 

 

1
ɼʦʥʠʰʢʘʜʘʠ ʵʥʝʨʛʝʪʠʢʠʠ ʊʦṉʠʢʠʩʪʦʥ, 

2
ɼʦʥʠʰʛʦϲʠ ʪʝʭʥʠʢʠʠ ʊʦṉʠʢʠʩʪʦʥ ʙʘ ʥʦʤʠ ʄ.ʉ. ʆʩʠʤṯ 

 
ɸʥʥʦʪʘʪʩʠʷ: ɼʘʨ ʠʥ ʤʘϨʦʣʘ ʜʘʨ ʘʩʦʩʠ ʪʘϲϨʠϨʦʪ ʚʘ ʪʘϲʣʠʣʫ ʤʫϨʦʠʩʘϲʦ ʜʘʨ ʙʦʨʘʠ 

ʟʘʭʠʨʘϲʦʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠʠ ʊʦṉʠʢʠʩʪʦʥ ϲʘʤʯʫʥ ʧʦʷʠ ʘʩʦʩʠʠ ʵʥʝʨʛʝʪʠʢʘʠ ʤʘʤʣʘʢʘʪ, 

ʨʫʰʜʠ ʙʝʤʘʡʣʦʥʠ ʠʩʪʝϲʩʦʣʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢṯ ʜʘʨ ʅɹʆ, ʫʩʫʣ ʚʘ ʨʦϲϲʦʠ ʙʘʨʪʘʨʘʬ 

ʥʘʤʫʜʘʥʠ ʥʦʨʘʩʦʠʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʠ ʜʘʨ ʥʝʨṹʛʦϲϲʦʠ ʦʙʠʠ ʙʘʨϨṯ (ʅɹʆ) 

ʠʩʪʝϲʩʦʣʰʘʚʘʥʜʘ, ʪʘʲʤʠʥʠ ʘϲʦʣṯ ʚʘ ϲʘʤʘʠ ʩʦϲʘϲʦʠ ʭʦṉʘʛʠʠ ʭʘʣϨ ʙʦ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʠ 

ʙʦʩʠʬʘʪ ʚʘ ʥʠʩʙʘʪʘʥ ʘʨʟʦʥ, ʤʘʚʦʜϲʦʠ ʪʘϲʣʠʣʠʠ ʠʣʤʠʶ ʪʘϲϨʠϨʦʪṯ, ʘʟ ṉʫʤʣʘ, ʫʩʫʣʠ 

ʠʪʠʬʦʜʘʙʘʨʠʠ ʬʫʨṹʟʦʥʘʢϲʦʠ ʢʘʤʤʘʩʨʘʬ ʙʦ ʤʘϨʩʘʜʠ ʠʩʪʠʬʦʜʘʠ ʩʘʤʘʨʘʥʦʢʠ ʥʝʨṹʠ ʙʘʨϨ 

ʠʤʢʦʥʠʷʪ ʜʦʜ, ʢʠ ʘʟ ʩʦʣʠ 2010 ʩʘʨ ʢʘʨʜʘ, ϲʘʨ ʩʦʣ ʘʟ 900 ʤʣʥ. ʪʦ 1ʤʣʨʜ. ʢʠʣʦʚʘʪʪ-ʩʦʘʪ 

ʥʝʨṹʠ ʙʘʨϨ ʩʘʨʬʘ ʢʘʨʜʘ ʰʘʚʘʜ, ʠʥʯʫʥʠʥ, ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʤʘʥʙʘϲʦʠ ʘʣʪʝʨʥʘʪʠʚʠʠ ʵʥʝʨʛʠʷ: 

ʘʥʛʠʰʪʩʘʥʛ, ʥʝʬʪ, ʛʘʟ, ʵʥʝʨʛʠʷʠ ʦʬʪʦʙ, ʙʦʜ ʚʘ ʙʠʦʛʘʟ, ʠʩʪʠʬʦʜʘʠ ʷʢʝ ʘʟ ʨʦϲϲʦʠ ʜʠʛʘʨʠ 

ʙʘʨʪʘʨʘʬʢʫʥʠʠ ʥʦʨʘʩʦʠʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢṯ ʤʝʪʘʚʦʥʘʜ ʚʦʨʠʜ ʩʦʭʪʘʥʠ ʦʥ ʘʟ ʤʘʣʘʢʘʪϲʦʠ 

ϲʘʤʩʦʷ, ʙʫʥʸʜʠ ʅɹʆ-ϲʦʠ ʥʘʚ, ʢʦϲʠʰ ʜʦʜʘʥ ʚʘ ʙʘʨʪʘʨʘʬ ʥʘʤʫʜʘʥʠ ʥʦʨʘʩʦʠʠ ʵʥʝʨʛʠʷʠ 

ʵʣʝʢʪʨʠʢṯ ʘʟ ϲʠʩʦʙʠ ʵʥʝʨʛʠʷʩʘʨʬʘʢʫʥṯ, ʧʝʰʥʠϲʦʜ ʰʫʜʘʘʥʜ.  

ʊʠʙϨʠ ʪʘϲʣʠʣʠ ʤʘʲʣʫʤʦʪʠ ʠʜʦʨʘʠ ʦʤʦʨʠ ʤʘʤʣʘʢʘʪ ʤʫʘʣʣʠʬʦʥʠ ʤʘϨʦʣʘ ʪʘʚʩʠʷ 

ʜʦʜʘʘʥʜ, ʢʠ ʜʘʨ ʨʘʚʘʥʜʠ ʙʘʨʪʘʨʘʬʢʫʥʠʠ ʥʦʨʘʩʦʠʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢṯ ʚʘ ʩʘʨʬʘʥʘʤʦʠʠ ʦʥ, 

ʠʩʪʠʬʦʜʘʠ ʪʘṉʨʠʙʘʠ ṉʘϲʦʥʠʠ ʤʫʘʡʷʥ ʥʘʤʫʜʘʥʠ ʠʩʪʠʬʦʜʘ ʩʘʪϲʠ ʟʠʥʜʘʛʠʠ ʘϲʦʣṯ ʘʟ ʨṹʠ 

ʧʘʨʠʪʝʪʠ (ʙʘʨʦʙʘʨʠʠ) Ϩʦʙʠʣʠʷʠ ʭʘʨʠʜʦʨʠʠ (ʇϧʍ) ʦʜʘʤʦʥ [6], ʢʠ ʙʘʨʦʠ ʤʘʤʣʘʢʘʪϲʦʝ, ʢʠ 

ʠϨʪʠʩʦʜʠʸʪʘʰʦʥ ʜʘʨ ʜʘʚʨʘʠ ʛʫʟʘʨʠʰ Ϩʘʨʦʨ ʜʦʨʘʜ (ʤʠʩʣʠ ʊʦṉʠʢʠʩʪʦʥ), ʥʘʪʠṉʘϲʦʠ ʭʝʣʝ 

ʭʫʙʪʘʨ ʚʘ ʬʘϨʢʫʥʘʥʜʘ ʜʦʨʘʜ. ʄʘʩʘʣʘʥ, ʩʦʣʠ 1991 ʇϧʍ ʜʘʨ ʊʦṉʠʢʠʩʪʦʥ ʙʘ 970 ʜʦʣʣʘʨ, ʩʦʣʠ 

2001-ʫʤ 1170 ʜʦʣʣʘʨ, 2011-ʫʤ 2497 ʜʦʣʣʘʨ ʙʘʨʦʙʘʨ ʙʦʰʘʜ, ʧʘʩ ʠʥ ʥʠʰʦʥʜʦʜ ʩʦʣʠ 2021-ʫʤ 

4288 ʜʦʣʣʘʨʦ ʪʘʰʢʠʣ ʜʦʜ, ʢʠ ʘʟ ʤʘʲʣʫʤʦʪϲʦʠ ʦʤʦʨʠʠ ʨʘʩʤṯ ʟʠʸʜʘ 2, 9 ʤʘʨʦʪʠʙʘ ʟʠʸʜ ʘʩʪ. 

ʀʥʨʦ ʜʘʨ ʦʥ ϲʦʣʘʪ ʤʫʰʦϲʠʜʘ ʢʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʜʘʨ ʊʦṉʠʢʠʩʪʦʥ ʘʡʥʠ ϲʦʣ ʙʦ ʷʢ ʤʫʟʜʠ 

ʤʠʸʥʘʠ ʤʦϲʦʥʘ (ʤʫʟʜʠ ʤʠʸʥʘʠ ʤʦϲʦʥʘ ʜʘʨ ʤʦϲʠ ʠʶʣʠ ʩʦʣʠ 2022, ʢʠ ʙʘʨʦʙʘʨʠ 1711,3 ʩʦʤʦʥṯ 

ʤʝʙʦʰʘʜ) 6455 ʢɺʪ/ʩ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢṯ ʭʘʨʠʜʦʨṯ ʢʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʘʟ ʥʠʰʦʥʜʦʜʠ 

ʜʘʚʣʘʪϲʦʠ ɹʝʣʦʨʫʩ, ʉʣʦʚʝʥʠʷ, ʕʩʪʦʥʠʷ, ʏʝʭʠʷ, ʇʦʨʪʫʛʘʣʠʷ, ʇʦʣʰʘ, ʉʣʦʚʘʢʠʷ, ɺʝʥʛʨʠʷ, 

ʃʘʪʚʠʷ, ʃʠʪʚʘ, ɹʫʣϤʦʨʠʷ, ʈʫʤʠʥʠʷ ʚʘ ʄʦʣʜʦʚʘ ʟʠʸʜʪʘʨ ʤʝʙʦʰʘʜ 



 
 

26 

ʂʘʣʠʜʚʦʞʘϲʦ: ʟʘʭʠʨʘϲʦʠ ʧʦʪʝʥʩʠʘʣʠʠ ʵʥʝʨʛʠʷʠ ʦʙṯ, ʩṹʟʠʰʚʦʨṯ, ʩʘʤʘʨʘʥʦʢʠ ʵʥʝʨʛʠʷʠ 

ʵʣʝʢʪʨʠʢṯ, ʘʥʛʠʰʪʩʘʥʛ, ʥʝʬʪ, ʛʘʟ, ʵʥʝʨʛʠʷʠ ʦʬʪʦʙ, ʙʦʜ, ʙʠʦʛʘʟ, ʪʘʣʘʬʸʙʠʠ ʵʥʝʨʛʠʷ, 

ʩʘʨʬʘʢʫʥʠʠ ʵʥʝʨʛʠʷ, ʧʘʨʠʪʝʪʠ Ϩʦʙʠʣʠʷʠ ʭʘʨʠʜʦʨṯ (ʇϧʍ), ʪʘʨʠʬ ʙʘʨʦʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, 

ʨʫʰʜʠ ʵʥʝʨʛʝʪʠʢʘ. 

 

  ʊʦֹוʠʢʠʩʪʦʥ ʘʟ ʨ ʠ ʟʘʭʠʨʘ״ʦʠ ʧʦʪʝʥʩʠʘʣʠʠ ʵʥʝʨʛʠʷʠ ʦʙ  ʜʘʨ ֹוʘ״ʦʥ 

ʙʘʲʜʠ ʏʠʥ, ʈʦʩʩʠʷ, ʀʄɸ, ɹʨʘʟʠʣʠʷ, ɿʘʠʨ, ׳ʠʥʜʫʩʪʦʥ ʚʘ ʂʘʥʘʜʘ ֹוʦʡʠ 

ʦʣ ʤʝʢʫʥʘʜ. ʆʥ ʯסʘʰʪʫʤʨʦ ʠʰ״ , ʢʠ ʙʘ ʥʠʰʦʥʜʦʜ״ʦʠ ʥʠʩʙ ʜʘʭʣ ʜʦʨʘʜ, ʧʘʩ 

ʘʟ ʨ ʠ ʧʦʪʝʥʩʠʘʣʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢ  ʙʘ ״ʘʨ ʩʘʨʠ ʘ״ʦʣ  ʘʟʦʨ״ 87,8) 

ʢɺʪ.ʩ.ʩʦʣ/ʥʘʬʘʨ) ֹוʫʤ״ʫʨ  ʘʤʘʣʘʥ ʙʦ ʜʘʚʣʘʪʠ ʅʦʨʚʝʛʠʷ ֹוʦʡ״ʦʠ ʷʢʫʤʫ ʜʫʶʤʨʦ 

ʙʘʨʦʙʘʨ ʪʘץʩʠʤ ʤʝʥʘʤʦʷʜ, ʘʟ ʨ ʠ ʧʦʪʝʥʩʠʘʣʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢ  ʙʘ ʷʢ 

ʢʠʣʦʤʝʪʨʠ ״ʫʜʫʜ ʙʦʰʘʜ, ֹוʫʤ״ʫʨ  ʜʘʨ ֹוʘ״ʦʥ ֹוʦʡʠ ʘʚʚʘʣʨʦ ʠʰסʦʣ ʤʝʥʘʤʦʷʜ 

ʘʟ.ʢɺʪ.ʩ.ʩʦʣ/ʢʤ״ 3682,7)
2
). 

   ɹʘʲʜʠ ʵʥʝʨʛʠʷʠ ʦʙ (ʛʠʜʨʦʵʥʝʨʛʠʷ) ʷʛʦʥʘ ʥʘʤʫʜʠ ʩ ʟʠʰʚʦʨʠʝ, ʢʠ 

ʟʘʭʠʨʘʘʰ ʙʘʨʦʠ ʠʢʪʠʰʦʬ ʚʘ ʠʩʪʠʭʨʦֹו ʜʘʨ ʤʠץʸʩʠ ʩʘʥʦʘʪ  ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ 

ʢʠʬʦʷ ʘʩʪ, ʘʥʛʠʰʪʩʘʥʛ ʤʝʙʦʰʘʜ, ʢʠ ʟʘʭʠʨʘʠ ʫʤʫʤʠʠ ʦʥ 4,5 ʤʣʨʜ ʪ. ʘʨʟʸʙ  

ʤʝʰʘʚʘʜ. ɺʘʣʝ ʜʘʨ ʰʘʨʦʠʪʠ ʤʫʦʩʠʨ ʩʠʩʪʝʤʘʠ ʵʥʝʨʛʝʪʠʢʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʟʠʸʜʘ 

ʘʟ 98% ʙʘ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʪʘʢʷ ʤʝʢʫʥʘʜ. ɼʘʨ ʠʥ ʨʦʩʪʦ ʟʘʭʠʨʘ״ʦʠ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢ  ʜʘʨ ʪʘʤʦʤʠ ״ʫʜʫʜʠ ֹוʫʤ״ʫʨ  ʘʤʘʣʘʥ ʙʘʨʦʙʘʨ ʪʘץʩʠʤ ʰʫʜʘ, 

ʥʘ ʪʘʥ״ʦ ʜʘʨ ʜʘʨʸ״ʦʠ ʢʘʣʦʥ, ʙʘʣʢʠ ʜʘʨ ʜʘʨʸ״ʦʠ ʭʫʨʜ ʥʠʟ ʙʘ ʤʠץʜʦʨʠ ʢʠʬʦʷ 

ʚʫֹוʫʜ ʜʦʨʘʥʜ. 

  ɼʘʨ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ, ʜʘʨ ʙʘʨʦʙʘʨʠ ʙʫʥʸʜʠ ʤʘʥʙʘʲ״ʦʠ ʥʘʚʠ 

ʵʥʝʨʛʝʪʠʢ וʘʤʯʫʥʠʥ ʙʘ ʠʩʪʠʬʦʜʘʠ ʩʘʨʬʘֹ״ , ʸʥʘʚʫ ʩʘʤʘʨʘʥʦʢʠ ʵʥʝʨʛʠʷ 

ʵʲʪʠʙʦʨʠ ʭʦʩʩʘ ʜʦʜʘ ʤʝʰʘʚʘʜ. ɼʘʨ ʠʥ ʩʘʤʪ פʦʥʫʥʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ 

ñɼʘʨ ʙʦʨʘʠ ʠʩʪʠʬʦʜʘʠ ʤʘʥʙʘʲ״ʦʠ ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘʠ ʵʥʝʨʛʠʷò ץʘʙʫʣ ʚʘ 

 ʦʠ״ʠʢʠʩʪʦʥ ñɼʘʨ ʙʦʨʘʠ ʪʘʜʙʠʨוʫʨʠʠ ʊʦֹ״ʫʤתּ ʘʤʯʫʥʠʥ ʌʘʨʤʦʥʠ ʇʨʝʟʠʜʝʥʪʠ״

ʠʣʦʚʘʛʠʠ ʠʩʪʠʬʦʜʘʠ ʩʘʨʬʘֹו ʸʥʘʠ ʵʥʝʨʛʠʷò ʙʘ ʠʤʟʦ ʨʘʩʠʜʘʘʩʪ. ɹʦ ʤʘץʩʘʜʠ 

ʠʩʪʠʬʦʜʘʠ ʩʘʤʘʨʘʥʦʢʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʫʨʠʠ״ʫʤתּ ʫʢʫʤʘʪʠ׳ ʘʨʦʨʠץ 

ʊʦֹוʠʢʠʩʪʦʥ ʦʠʜ ʙʘ ʤʘʥʲ ʥʘʤʫʜʘʥʠ ʠʩʪʠʬʦʜʘʠ ʣʘʤʧʘ״ʦʠ ʘʥʲʘʥʘʚʠʠ ʪʘʬʩʦʥ ʚʘ 

ʛʫʟʘʨʠʰ ʙʘ ʬʫʨ ʟʦʥʘʢ״ʦʠ ʢʘʤʤʘʩʨʘʬʠ ʙʘʨץ  ʩʘʜʠץʘʙʫʣ ʛʘʨʜʠʜʘ ʙʫʜ. ɹʦ ʤʘץ 

ʜʘʨ ʘʤʘʣ ʪʘʪʙʠץ ʥʘʤʫʜʘʥʠ ץʘʨʦʨʠ ʤʘʟʢʫʨ ʜʘʨ ״ʫʜʫʜʠ ʢʠʰʚʘʨ ʯʦʨ ʢʦʨʭʦʥʘʠ 

ʠʩʪʝ״ʩʦʣʠ ʣʘʤʧʘ״ʦʠ ʢʘʤʤʘʩʨʘʬʠ ʙʘʨץ  ʚʘ ʥʫץʪʘ״ʦʠ ץʘʙʫʣʠ ʣʘʤʧʘ״ʦʠ 

ʢʘʤʤʘʩʨʘʬʠ ʙʘʨץʠʠ ʢʦʨʥʦʰʦʷʤʛʘʨʜʠʜʘ ʪʘʰʢʠʣ ʛʘʨʜʠʜʘʥʜ. ɼʘʨ ʥʘʪʠֹוʘ ʘʟ 

ʩʦʣʠ 2010 ʩʘʨʢʘʨʜʘ ʛʫʟʘʨʠʰ ʙʘ ʬʫʨ ʟʦʥʘʢ״ʦʠ ʢʘʤʤʘʩʨʘʬ ʠʤʢʦʥ ʜʦʜ, ʢʠ ״ʘʨ 

ʩʦʣ ʘʟ 900 ʤʣʥ. ʪʦ 1ʤʣʨʜ. ʢʠʣʦʚʘʪʪ-ʩʦʘʪ ʥʝʨ ʠ ʙʘʨץ ʩʘʨʬʘ ʢʘʨʜʘ ʰʘʚʘʜ [5].  

  ɼʘʨ ʤʘֹוʤ ʲ ʘʡʥʠ ״ʦʣ ʙʘʨʦʠ ʙʘʨʪʘʨʘʬ ʥʘʤʫʜʘʥʠ ʥʦʨʘʩʦʠʠ ʙʘʨץ ʙʦʟ ʷʢ 

 ʦ ʠʩʪʠʬʦʜʘʙʘʨʠʠ״״ʫʜʘʥʜ. ʗʢʝ ʘʟ ʯʫʥʠʥ ʨʦוʦ ʤʘʚֹ״ʦ ʚʘ ʫʩʫʣ״״ʘʪʦʨ ʨʦץ

ʤʘʥʙʘ״ʦʠ ʘʣʪʝʨʥʘʪʠʚʠʠ ʵʥʝʨʛʠʷ: ʘʥʛʠʰʪʩʘʥʛ, ʥʝʬʪ, ʛʘʟ, ʵʥʝʨʛʠʷʠ ʦʬʪʦʙ, ʙʦʜ 

ʚʘ ʙʠʦʛʘʟ ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʜ. ɺʘʣʝ ʘʨʟʠʰʠ 1 ʪʦʥʥʘ ʘʥʛʠʰʪ ʠʤʨ ʟ ʜʘʨ 

ʊʦֹוʠʢʠʩʪʦʥ ʥʠʩʙʘʪʠ 10 ʩʦʣʠ ʧʝʰʪʘʨ ʙʘ ʤʘʨʦʪʠʙ ʘʬʟʫʜʘ, ʘʟ 180 ʪʦ 270 

ʜʦʣʣʘʨʠ ʀʄɸ-ʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ, ʢʠ ʙʘ 21 ʩʝʥʪ ʙʘʨʦʠ 1 ʢɺʪ.ʩ ʨʦʩʪ ʤʝʦʷʜ ʚʘ 

ʘʟ ʘʨʟʠʰʠ ʠʤʨ ʟʘʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  7,9 ʤʘʨʦʪʠʙʘ ʟʠʸʜ ʤʝʙʦʰʘʜ. ׳ʦʣʘʪʠ 

ʤʦʥʘʥʜ ʠʥʯʫʥʠʥ ʙʦ ʠʩʪʠʬʦʜʘʠ ʛʘʟ ʙʘ ʚʫֹוʫʜ ʦʤʘʜʘʘʩʪ. ɿʠʤʥʠ ʘʨʟʠʰʠ ʠʤʨ ʟʘʠ 

ʛʘʟ, ʢʠ ʜʘʨ 10 ʩʦʣʠ ʦʭʠʨ ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʘʟ 240 ʪʦ 650 ʜʦʣʣ. ʀʄɸ ʙʘʨʦʠ 1000 

ʤ
3
 ʘʬʟʫʜʘʘʩʪ, ʘʨʟʠʰʠ ʷʢ ʢʠʣʦʚʘʪ.ʩʦʘʪʠ ʘʟ ʚʘʡ ʙʘ ʜʘʩʪ ʦʤʘʜʘ ʙʘ 18 ʩʝʥʪ 
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ʙʘʨʦʙʘʨ ʘʩʪ. ʀʥ ʘʟ ʘʨʟʠʰʠ ʠʤʨ ʟʘʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ (2,66 

ʩʝʥʪ/ʢɺʪʩ.) 6,7 ʤʘʨʦʪʠʙʘ ʟʠʸʜʪʘʨ ʤʝʙʦʰʘʜ. ɸʟ ״ʘʤʠʥ ʩʘʙʘʙ ʘ״ʦʣ  ʠʥ 

ʤʘʥʙʘ״ʦʠ ʵʥʝʨʛʠʷʨʦ ʭʝʣʝ ʢʘʤ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ. 

   ɸʟ ʪʘ״ʣʠʣʠ ʙʦʣʦ  ʤʘʲʣʫʤ ʤʝʰʘʚʘʜ, ʢʠ ֹוʘʣʙʠ ʚʦץʝʠʠ ʤʘʥʙʘ״ʦʠ 

ʘʣʪʝʨʥʘʪʠʚʠʠ ʵʥʝʨʛʠʷ-ʘʥʛʠʰʪ ʚʘ ʛʘʟ ʪʘʥ״ʦ ʜʘʨ ״ʦʣʘʪʠ ʥʘʟʜʠʢʫ 

ʙʘʨʦʙʘʨʛʘʨʜʦʥʠʠ ʘʨʟʠʰʠ ʦʥ״ʦ ʙʦ ʘʨʟʠʰʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʠʤʢʦʥ ʜʦʨʘʜ. 

ɸʟʙʘʩʢʠ ʩʦ״ʘʠ ʘʥʛʠʰʪʫ ʛʘʟ ʠʤʨ ʟ ʘʣʘʢʘʡ ʙʦ ʰʘʨʪʫ ʰʘʨʦʠʪʠ ʙʦʟʦʨʛʦʥ  ʢʦʨ 

ʢʘʨʜʘ ʠʩʪʦʜʘʘʥʜ ʚʘ ʧʘʩʪ ʢʘʨʜʘʥʠ ʘʨʟʠʰʠ ʤʘ״ʩʫʣʦʪʠ ʦʥ״ʦ ʜʘʨ ʛʫʤʦʥ ʘʩʪ, ʧʘʩ 

ʘʤʯʫʥ ʚʘʨʠʘʥʪʠ ʷʛʦʥʘ ʠʥ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʪʘʨʠʬʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ״  

ʤʝʤʦʥʘʜ. 

  ʗʢʝ ʘʟ ʨʦ״״ʦʠ ʜʠʛʘʨʠ ʙʘʨʪʘʨʘʬʢʫʥʠʠ ʥʦʨʘʩʦʠʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  

ʤʝʪʘʚʦʥʘʜ ʚʦʨʠʜ ʩʦʭʪʘʥʠ ʦʥ ʘʟ ʤʘʣʘʢʘʪ״ʦʠ ״ʘʤʩʦʷ ʙʦʰʘʜ. ʏʫʥʠʥ ʠʤʢʦʥʠʷʪ ʘʟ 

ʜʠʜʠ ʦʥ, ʢʠ ʜʘʨ ʠʥ ʤʘʤʣʘʢʘʪ״ʦ ʪʘʚʦʥʦʠ״ʦʠ ʟʠʸʜʘʪ  ʤʘʚֹוʫʜʘʥʜ, ʠʤʨ ʟ 

ʝʲץʘʪʠ ʚʦץʠץʘ״  ʜʦʨʘʜ-ʪʘʚʦʥʦʠ״ʦʠ ʟʠʸʜʘʪ  ʜʘʨ פʘʟʦץʠʩʪʦʥ ʚʘ ʊʫʨʢʤʘʥʠʩʪʦʥ 

ʤʫʰʦ״ʠʜʘ ʤʝʰʘʚʘʥʜ. ɺʘʣʝ ʯʫʥʠʥ ʚʦʨʠʜʦʪ ʪʘʥ״ʦ ʜʘʨ ״ʦʣʘʪʝ ʠʤʢʦʥ ʜʦʨʘʜ, ʢʠ 

ʘʛʘʨ ʪʘʨʠʬ ʙʘʨʦʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʘʟ ʪʘʨʠʬ ʙʘ ʵʥʝʨʛʠʷʠ 

ʵʣʝʢʪʨʠʢʠʠ ʜʘʨ ʠʥ ʤʘʤʣʘʢʘʪ״ʦ ʠʩʪʝ״ʩʦʣʰʘʚʘʥʜʘ ʢʘʤ ʥʘʤʝʰʘʚʘʜ, ʯʫʥʢʠ 

ʐʠʨʢʘʪʠ ʜʘʚʣʘʪʠʠ ʵʥʝʨʛʝʪʠʢ  ʥʘʤʝʪʘʚʦʥʘʜ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʠ ʠʩʪʝ״ʩʦʣʠ 

ʭʫʜʠʨʦ ʥʠʩʙʘʪʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʠ ʭʘʨʠʜʦʨʠʰʘʚʘʥʜʘ ʘʨʟʦʥ ʬʫʨ ʰʘʜ, ʜʘʨ 

ʘʢʩʠ ״ʦʣ ʚʘʡ ʤʝʪʘʚʦʥʘʜ ʤʫʬʣʠʩ ʛʘʨʜʘʜ. 

   ʊʠʙץʠ ʤʘʲʣʫʤʦʪʠ globalpetrolprices ʘʟ 22 ʠʶʥʠ ʩʦʣʠ 2022 ʘʨʟʠʰ ʙʘʨʦʠ 

ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʜʘʨ ʤʘʤʣʘʢʘʪ״ʦʠ ״ʘʤʩʦʷʠ ʊʦֹוʠʢʠʩʪʦʥ, ʘʟ ֹוʫʤʣʘ 

-ʠʟʠʩʪʦʥסʠʨפ ,ʜʦʨʠ 0,043 ʜʦʣʣʘʨʠ ʀʄɸ, ʟʙʝʢʠʩʪʦʥ-0,026ץʠʩʪʦʥ ʙʘ ʤʠץʘʟʦפ

0,010 ʚʘ ʊʫʨʢʤʘʥʠʩʪʦʥ- 0,0725 ʜʦʣʣ. ʀʄɸ ʤʫץʘʨʨʘʨ ʰʫʜʘ ʙʫʜ, ʢʠ ʙʘ ״ʠʩʦʙʠ 

ʤʠʸʥʘ 0,0963 ʜʦʣʣʘʨ ʚʘ ʸ 9,63 ʩʝʥʪ/ʢɺʪ.ʩʦʘʪʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ [6]. 

   ɼʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʙʦʰʘʜ, ʜʘʨ ʘʩʦʩʠ פʘʨʦʨʠ ׳ʫʢʫʤʘʪʠ ּתʫʤ״ʫʨʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ ʘʟ 31 ʘʚʛʫʩʪʠ ʩʦʣʠ 2022, ˉ 449, ʘʟ 01 ʦʢʪʷʙʨʠ ʩʦʣʠ 2022 ʪʘʨʠʬʠ 

ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʨʦ ʙʘʨʦʠ ʘ״ʦʣ ʙʘ ʘʥʜʦʟʘʠ 26, 52 ʜʠʨʘʤ ʚʘ ʸ 2,6 

ʩʝʥʪ/ʢɺʪ.ʩʦʘʪ ʤʫץʘʨʨʘʨ ʥʘʤʫʜ. 

 ʦʠ ʙʦʣʦʟʠʢʨ ʚʦʨʠʜ״ʠʢʠʩʪʦʥ ʘʟ ʤʘʤʣʘʢʘʪוʦʣʘʪʠ ʙʘ ʊʦֹ״ ʘʤʠʥ ʪʘʚʨ, ʜʘʨ׳  

ʩʦʭʪʘʥʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ , ʘʨʟʠʰʠ ʦʥ ʙʦ ʠʥʦʙʘʪʠ ʘʨʟʠʰʠ ʠʥʪʠץʦʣʠ 

ʪʨʘʥʟʠʪ  ʤʝʪʘʚʦʥʘʜ ʘʟ ʥʠʰʦʥʜʦʜʠ ʪʘʨʠʬ ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʭʝʣʝ ʙʘʣʘʥʜ ʙʦʰʘʜ.   

  ʗʲʥʝ, ʚʘʨʠʘʥʪʠ ʘʟ ʭʦʨʠֹוʘ ʚʦʨʠʜ ʩʦʭʪʘʥʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʦ״ʘʤ ʪʘʥ״ 

  .ʠʢʠʩʪʦʥ ʠʤʢʦʥ ʤʝʛʘʨʜʘʜוʘʥʛʦʤʠ ʙʘʣʘʥʜ ʢʘʨʜʘʥʠ ʪʘʨʠʬ ʜʘʨ ʊʦֹ״

 ʈʦ״ʠ ʜʠʛʘʨʠ ʙʘʨʪʘʨʘʬ ʥʘʤʫʜʘʥʠ ʥʦʨʘʩʦʠʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʠʥ 

ʙʫʥʸʜʠ ʥʝʨ ʛʦ״״ʦʠ ʙʘʨץʠʠ ʥʘʚ, ʧʝʰ ʘʟ ״ʘʤʘ ʅɹʆ ʤʝʙʦʰʘʜ. ʏʫʥʠʥ ʩʦʭʪʤʦʥ 

ʤʝʪʘʚʦʥʘʜ ʙʦ ʚʘʨʠʘʥʪ ʩʫʨʘʪ ʙʠʛʠʨʘʜ: ʸ ʘʟ ״ʠʩʦʙʠ ʜʘʨʦʤʘʜ״ʦʠ ʰʠʨʢʘʪʠ 

ʵʥʝʨʛʝʪʠʢ  ʚʘ ʸ ʘʟ ״ʠʩʦʙʠ ֹוʘʣʙʠ ʩʘʨʤʦʷʠ ʭʦʨʠֹו . ɺʘʣʝ ״ʘʨʜʫ ʚʘʨʠʘʥʪ ״ʘʤ 

ʪʘʥ״ʦ ʪʘʚʘʩʩʫʪʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʪʘʨʠʬ ʙʘ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʠʤʢʦʥ 

ʜʦʨʘʥʜ. ʉʦʭʪʤʦʥʠ ʅɹʆ-ʠ ʥʘʚ ʘʟ ״ʠʩʦʙʠ ʜʘʨʦʤʘʜ״ʦʠ ʰʠʨʢʘʪʠ ʵʥʝʨʛʝʪʠʢ  

ʟʠʤʥʠ ʪʘʨʠʬʠ ʙʘʨʦʙʘʨʠ 1,5-2,0 ʩʝʥʪ/ʢɺʪ.ʩʦʘʪ ʙʫʜʘʥ ʠʤʢʦʥ ʜʦʨʘʜ. ɸʛʘʨ ʅɹʆ-

ʠ ʥʘʚ ʘʟ ״ʠʩʦʙʠ ʩʘʨʤʦʷʠ ʭʦʨʠֹו  ʩʦʭʪʘ ʰʘʚʘʜ, ʧʘʩ ʘʨʟʠʰʠ ʘʩʣʠʠ ʦʥ ʘʟ 3,0 

ʩʝʥʪ/ʢɺʪ.ʩʦʘʪ ʢʘʤ ʥʘʭʦ״ʘʜ ʛʘʰʪ [1]. 
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  ɼʘʨ ץʘʪʦʨʠ ʨʦ״״ʦʠ ʜʘʨ ʙʦʣʦʟʠʢʨʸʬʪʘ, ֹוʠ״ʘʪʠ ʭʝʣʝ ʢʦ״ʠʰ ʜʦʜʘʥ ʚʘ 

ʙʘʨʪʘʨʘʬ ʥʘʤʫʜʘʥʠ ʥʦʨʘʩʦʠʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʘʟ ״ʠʩʦʙʠ 

ʵʥʝʨʛʠʷʩʘʨʬʘʢʫʥ  ʥʠʟ ʜʘʨ ʘʤʘʣʠʷʠ ֹוʘ״ʦʥ  ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ. ʀʥ ʫʩʫʣ ʙʘ 

ʚʦʩʠʪʘʠ ʘʤʘʣʠʛʘʨʜʦʥʠʠ ʙʘʨʥʦʤʘʠ ʵʥʝʨʛʠʷʩʘʨʬʘʢʫʥ  ʠֹוʨʦ ʤʝʰʘʚʘʜ, ʢʠ ʦʥ ʘʟ 

 ʠ ʪʝʭʥʦʣʦʛʠʷʠץʠʩʦʙʠ ʪʘʪʙʠ״ ʦ ʚʘ ʸ ʘʟ״ʠʩʦʙʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʪʘʨʠʬ״

ʵʥʝʨʛʠʷʩʘʨʬʘʢʫʥʘʥʜʘ, ʢʠ ʤʘʙʣʘסʛʫʟʦʨʠ״ʦʠ ʢʘʣʦʥʨʦ ʪʘʣʘʙ ʤʝʥʘʤʦʷʜ, ʠʙʦʨʘʪ 

ʤʝʙʦʰʘʜ.  

  ɸʟ ʪʘ״ʣʠʣʠ ״ʘʤʘʠ ʨʦ״״ʦʠ ʙʘʸʥʰʫʜʘ ʭʫʣʦʩʘ ʙʘʨʦʚʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ 

ʙʘʨʪʘʨʘʬ ʥʘʤʫʜʘʥʠ ʥʦʨʘʩʦʠʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʚʘ ʠʩʪʠʬʦʜʘʙʘʨʠʠ 

ʤ ʲʪʘʜʠʣʠ ʩʠʩʪʝʤʘʠ ʵʥʝʨʛʝʪʠʢ ʘʪʠ ʪʘʲʤʠʥʠ ʵʲʪʠʤʦʜʥʦʢ״ʠוֹ ,  ʚʘ ʙʝʭʘʪʘʨʠʠ 

ʦʥ, ״ʘʤʯʫʥʠʥ ʨʫʰʜʠ ʜʠʣʭʦ״ʠ ʦʷʥʜʘʠ ʩʠʩʪʝʤʘʠ ʵʥʝʨʛʝʪʠʢ  ʙʘ ʷʢ ʤʘʲʥʦ 

ʙʘʣʘʥʜ ʢʘʨʜʘʥʠ ʪʘʨʠʬ״ʦʠ ʠʤʨ ʟ ʚʫֹוʫʜʜʦʰʪʘʨʦ ʙʘʨʦʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  

ʪʘʣʘʙ ʤʝʥʘʤʦʷʥʜ. 

  ɹʦʣʠ ʠʥ, ʙʦʷʜ, ץʘʡʜ ʢʘʨʜʘ ʰʘʚʘʜ, ʢʠ ʠʤʨ ʟ ʜʘʨ ֹוʫʤ״ʫʨ  ʦʣʘʪʠ ʙʦʟ״ 

ʜʦʰʪʘʥʠ ʙʘʣʘʥʜʰʘʚʘʠʠ ʪʘʨʠʬ״ʦ ʭʝʣʝ ʩʫʥʲʠʷʥʜ. ʀʥ ʘʩʦʩʘʥ ʙʘ ʠʩʪʝʲʤʦʣʠ 

ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʘʟ ֹוʦʥʠʙʠ ʘ״ʦʣ  ʘʣʦץʘʤʘʥʜ ʘʩʪ. ʀʤʨ ʟ ʠʩʪʝʲʤʦʣʠ 

ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʥʠʩʙʘʪʠ ʩʦʣ״ʦʠ 80-ʫʤʠ ʘʩʨʠ ʛʫʟʘʰʪʘʠ ʍʍ 4-5 ʤʘʨʦʪʠʙʘ 

ʘʬʟʫʜʘʘʩʪ.  

  ɸʛʘʨ ʷʢʝ ʘʟ ʩʘʙʘʙ״ʦʠ ʯʫʥʠʥ ʥʠʰʦʥʜʦʜ ʤʘʚֹוʫʜ ʥʘʙʫʜʘʥʠ ״ʠʩʦʙʫ ʢʠʪʦʙʠ 

ʙʦʵʲʪʠʤʦʜ ʙʦʰʘʜ, ʩʘʙʘʙʠ ʜʠʛʘʨʘʰ ʪʘʣʘʬʦʪʠ ʙʦ ʥʦʤ ʪʝʭʥʠʢ  ʚʘ ʪʠֹוʦʨʘʪ  

ʤʝʙʦʰʘʜ, ʢʠ ʦʥʨʦ ״ʘʤ ʙʘ ʘ״ʦʣ  ʤʘʥʩʫʙ ʤʝʜʦʨʘʥʜ. ʊʠʙץʠ ʤʘʲʣʫʤʦʪ״ʦʠ 

ʐʠʨʢʘʪʠ ʜʘʚʣʘʪʠʠ ʵʥʝʨʛʝʪʠʢʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʫʟʫʨʛʠʠ ʪʘʣʘʬʦʪʠ ʵʥʨʝʛʠʷʠ 

ʵʣʝʢʪʨʠʢ  ,ʫʜʫʜʠ ʢʘʤʝ ʟʠʸʜʪʘʨ ʘʟ 15-16% ʥʠʰʦʥ ʜʦʜʘ ʰʫʜʘʘʩʪ״ ʘʤʘʩʦʣʘ ʜʘʨ״ 

ʚʘʣʝ ʚʦץʝʘʥ ʠʥ ʨʘץʘʤ ʟʠʸʜʪʘʨ ʘʩʪ. ɼʘʨ ʘʩʦʩʠ ʤʘʲʣʫʤʦʪʠ ɺʘʟʦʨʘʪʠ ʵʥʝʨʛʝʪʠʢʘ 

ʚʘ ʟʘʭʠʨʘ״ʦʠ ʦʙʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʦʰʘʜ, ʠץʪʠʜʦʨʠ ʘʬʟʦʠʰʠ 

ʩʘʤʘʨʘʥʦʢʠʠ ʪʝʭʥʦʣʦʛ  ʚʘ ʩʘʨʬʘʠ ʵʥʝʨʛʠʷ ʜʘʨ ʙʘʭʰʠ ʩʘʥʦʘʪʠʠ ʢʠʰʚʘʨ 25 ï 

30% ï ʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ [5]. 

  ʄʘץʦʤʠ ʜʘʚʣʘʪ  ʘʪʠ ʥʘʟʦʨʘʪʠ ʩʘʨʬʘʠ ʵʥʝʨʛʠʷ ʚʘ ʠʩʪʠʬʦʜʘʙʨʠʠ״ʠוֹ 

ʩʘʤʘʨʘʥʦʢʠʠ ʵʥʝʨʛʠʷ, ɺʘʟʦʨʘʪʠ ʵʥʝʨʛʝʪʠʢʘ ʚʘ ʟʘʭʠʨʘ״ʦʠ ʦʙʠ ּתʫʤ״ʫʨʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ, ʢʠ ʙʦ פʦʥʫʥʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ñɼʘʨ ʙʦʨʘʠ ʩʘʨʬʘʠ ʵʥʝʨʛʠʷ 

ʚʘ ʠʩʪʠʬʦʜʘʠ ʩʘʤʘʨʘʥʦʢò ʚʘʢʦʣʘʪʜʦʨ ʰʫʜʘʘʥʜ, ʜʘʨ ʪʘʰʢʠʣ ʚʘ ʜʘʩʪʛʠʨʠʠ 

ʪʘʰʘʙʙʫʩ״ʦʠ ʤʘʨʙʫʪ, ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʘʤʘʨʘʥʦʢʠʠ ʵʥʝʨʛʠʷ ʚʘ ʨʫʰʜʠ 

ʤʘʥʙʘʲ״ʦʠ ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘʠ ʵʥʝʨʛʠʷ ʥʘץʰʠ ״ʘʣʢʫʥʘʥʜʘʨʦ ʤʝʙʦʟʘʜ[5]. 

  ʏʫʥʦʥʝ, ʢʠ ʜʘʨ ʇʘʸʤʠ ʇʨʝʟʠʜʝʥʪʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʘ ʄʘֹוʣʠʩʠ 

ʆʣʠʠ ʤʘʤʣʘʢʘʪ ʨ ʟʠ 23 ʜʝʢʘʙʨʠ ʩʦʣʠ 2022 ץʘʡʜ ʛʘʨʜʠʜ, ʢʠ ʭʘʨʦֹוʦʪʠ ʵʥʝʨʛʠʷʠ 

ʵʣʝʢʪʨʠʢ  ʜʘʨ 10 ʤʦ״ʠ ʩʦʣʠ 2022-ʶʤ 20,4%-ʨʦ ʪʘʰʢʠʣ ʜʦʜʘʘʩʪ. ׳ʘʤʟʘʤʦʥ 

ʇʝʰʚʦʠ ʤʠʣʣʘʪ ʙʘ ɺʘʟʦʨʘʪʠ ʵʥʝʨʛʝʪʠʢʘ ʚʘ ʟʘʭʠʨʘ״ʦʠ ʦʙʠ ּתʫʤ״ʫʨʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ ʚʘ ּתʘʤʲʠʷʪʠ ʘʢʩʠʦʥʝʨʠʠ ñʐʘʙʘʢʘ״ʦʠ ʪʘץʩʠʤʦʪʠʠ ʵʣʝʢʪʨʠʢ ò 

ʜʘʩʪʫʨ ʜʦʜʘʥʜ, ʢʠ ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʣʦʠ״ʘ״ʦ ʪʘʣʘʬʸʙʠʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʨʦ 

ʙʘ ʤʘʙʣʘסʠ 2,4 ʤʣʨʜ. ʩʦʤʦʥ ʪʘʲʤʠʥ ʢʫʥʘʥʜ ʚʘ ʪʦ ʦʭʠʨʠ ʩʦʣʠ 2025 ʩʘʪ״ʠ 

ʪʘʣʘʬʦʪʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʨʦ ʪʦ 9% ʧʘʩʪ ʢʫʥʘʥʜ [2].  

   ʄʫץʦʙʠʣʦʥʠ ʙʘʣʘʥʜ ʢʘʨʜʘʥʠ ʪʘʨʠʬ ʙʘʨʦʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  

ʢʘʤʙʠʟʦʘʪʠʠ ʘ״ʦʣʠʨʦ ʜʘʣʝʣ ʤʝʦʨʘʥʜ ʚʘ ״ʘʤʠʥʨʦ ʘʩʦʩʠ ʥʘʧʘʨʜʦʭʪʘʥʠ 

ʵʥʝʨʛʠʷʠ ʠʩʪʝʲʤʦʣʰʫʜʘ ʤʝʰʫʤʦʨʘʥʜ. ɺʘʣʝ ʦʥ״ʦ ʙʘ ʭʫʜ ʩʘʚʦʣ ʥʘʤʝʜʠ״ʘʥʜ, ʢʠ 
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ʊʦֹוʠʢʠʩʪʦʥ ʢʘʡ״ʦ ʙʦʟ ʙʘ ʠץʪʠʩʦʜʠ ʙʦʟʦʨʛʦʥ  ʛʫʟʘʰʪʘʘʩʪ ʚʘ ״ʘʤʘʠ ʤʦʣ״ʦʚʫ 

ʭʠʟʤʘʪʨʘʩʦʥʠ״ʦ ʙʦ ʥʘʨʭ״ʦʠ ʙʦʟʦʨʛʦʥ  ʠֹוʨʦ ʤʝʰʘʚʘʥʜ, ʧʘʩ ʙʘʨʦʠ ʯ  ʵʥʝʨʛʠʷʠ 

ʵʣʝʢʪʨʠʢ ʠ ʙʦʟʦʨʛʦʥ״ʘʤʯʫʥ ʤʦʣ ʙʘ ʘʟ ʥʠʛʦ״ ʘʤ״   ʭʘʨʠʜʦʨ  ʥʘʛʘʨʜʘʜ? 

  ʀʤʨ ʟ ʧʘʨʜʦʭʪ ʥʘʰʫʜʘʥʠ ʤʘʙʣʘ״סʦʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʠ 

ʠʩʪʝʲʤʦʣʰʫʜʘ  

 ʠץʠʢʠʩʪʦʥ ʩʦʣʠ 2021, ʪʠʙוʠʣʦʥʘʶ ʦʜʠʣʦʥʘ ʥʘʜʦʨʘʜ. ɼʘʨ ʊʦֹץʘʚʦʙʠ ʦוֹ 

ʦʤʦʨʠ ʐʠʨʢʘʪʠ ʵʥʝʨʛʝʪʠʢʠʠ ʜʘʚʣʘʪ , ʠʩʪʝʲʤʦʣʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʘʟ 

ʦʣ״ʦʥʠʙʠ ʘוֹ  ʪʘʭʤʠʥʘʥ ʘʟ 5 ʤʣʨʜ.ʢɺʪ.ʩʦʘʪʨʦ ʪʘʰʢʠʣ ʜʦʜʘʘʩʪ [3]. 

  ɹʦ ʠʥʦʙʘʪʠ ʰʫʤʦʨʘʠ ʘ״ʦʣʠʠ ʊʦֹוʠʢʠʩʪʦʥ, ʢʠ ʩʦʣʠ 2022-ʶʤ ʙʘ 10, 08 

ʤʠʣʣʠʦʥ ʙʘʨʦʙʘʨ ʰʫʜʘʘʩʪ ʚʘ ʪʘʨʠʬ ʙʘʨʦʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ , ʢʠ ʙʦ פʘʨʦʨʠ 

 ʠʢʠʩʪʦʥ ʘʟ 31 ʘʚʛʫʩʪʠ ʩʦʣʠ 2022, ˉ 449, ʘʟ 01וʫʨʠʠ ʊʦֹ״ʫʤתּ ʫʢʫʤʘʪʠ׳

ʦʢʪʷʙʨʠ ʩʦʣʠ 2022 ʙʘʨʦʠ ʘ״ʦʣ ʙʘ ʘʥʜʦʟʘʠ 26,52 ʜʠʨʘʤ ʚʘ ʸ 2,6 ʩʝʥʪ/ʢɺʪ.ʩʦʘʪ 

ʤʫץʘʨʨʘʨ ʛʘʨʜʠʜʘʘʩʪ, ʭʘʨʦֹוʦʪʠ ʷʢ ʦʠʣʘ ʙʘʨʦʠ ʠʩʪʝʲʤʦʣʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  

ʜʘʨ ʷʢ ʤʦ״ ʙʘʨʦʙʘʨ ʤʝʰʘʚʘʜ ʙʘ: 

υ ̍̌̑Ȣ̅̋ ˏȢ̓̒ ̖ ςȟφ
̒̆̎̓
̋ˏȢ̓̒

 ̖ υ ̏̅́Ⱦ̍̏ ̉̌́

ρπȟπψ ̍̌Ȣ̎̏ ̅́ ̖̍ ρς ̍̏
 υȟτ

̅̏̌̌

̍̏
υωȟς ̒̏̍̏̎ 

  ɸʛʘʨ ʠʥ ʨʘץʘʤʨʦ ʥʠʩʙʘʪʠ ʤʫʟʜʠ ʤʝ״ʥʘʪʠ ʤʠʸʥʘ ʜʘʨ ʩʦʣʠ 2016, ʢʠ ʜʘʨ 

ʊʦֹוʠʢʠʩʪʦʥ ʙʘ 31,2 ʜʦʣʣ/ ʤʦ״ ʙʘʨʦʙʘʨ ʙʫʜ, ʛʠʨʝʤ, ʠʥ 17,3%-ʨʦ ʪʘʰʢʠʣ 

ʤʝʜʠ״ʘʜ, ʚʘʣʝ ʘʛʘʨ ʥʠʩʙʘʪʠ ʤʫʟʜʠ ʤʠʸʥʘʠ ʤʦ״ʠ ʠʶʣʠ ʩʦʣʠ 2022 ʛʠʨʝʤ, ʢʠ ʜʘʨ 

ʛʫʟʦʨʠʰʠ ɺʘʟʦʨʘʪʠ ʤʝ״ʥʘʪ, ʤʫ״ʦֹוʠʨʘʪ ʚʘ ʰʫסʣʠ ʘ״ʦʣʠʠ ּתʫʤ״ʫʨʠʠ  

ʊʦֹוʠʢʠʩʪʦʥ ʙʘ ʤʠץʜʦʨʠ 1711,3 ʩʦʤʦʥ  ʥʠʰʦʥ ʜʦʜʘ ʰʫʜʘʘʩʪ[4], ʧʘʩ ʠʥ ״ʘʤʘʛ  

3,4%-ʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ. ʀʥ ״ʦʣʘʪ ʯʫʥʠʥ ʤʘʲʥʦ ʜʦʨʘʜ, ʢʠ ץʦʙʠʣʠʷʪʠ 

ʧʘʨʜʦʭʪʢʫʥʠʠ ʘ״ʦʣ  ʠʤʨ ʟ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʯʫʥʠʥ ʭʘʨʦֹוʦʪʨʦ ʧʘʨʜʦʭʪ 

ʢʫʥʘʥʜ.  

  ɹʘ ״ʠʩʦʙʢʫʥʠ״ʦʠ ʜʘʨ ʙʦʣʦ ʦʚʘʨʜʘʰʫʜʘ ʤʫʤʢʠʥ ʘʩʪ ʠʣʦʚʘ ʢʫʥʝʤ, ʢʠ ʘʨʟʸʙʠʠ 

ʜʘʨʘֹוʘʠ ʢʘʤʙʠʟʦʘʪ  ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʠʤʨ ʟ ʷʢ ʤʠץʜʦʨ ʰʘʨʪ  ʤʝʙʦʰʘʜ. ɺʘʡ ʙʘ 

ʙʫʟʫʨʛʠʠ ʄʄɼ ʘʩʦʩ ʛʠʨʠʬʪʘʘʩʪ, ʢʠ ʪʠʙץʠ ʦʤʦʨʠ ʨʘʩʤ  ʘʟ ʨ ʠ ʢʫʨʩʠ ʙʦʥʢʠʠ 

ʘʩʲʦʨʠ ʤʠʣʣ  ʙʘ ʜʦʣʣʘʨʠ ʀʄɸ ״ʠʩʦʙ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ʄʘʩʘʣʘʥ, ʩʦʣʠ 1994 ʙʘ 

ʦʣ״ʘʨ ʩʘʨʠ ʘ״  360 ʜʦʣʣʘʨ ʚʘ ʩʦʣʠ 2001 ʙʦʰʘʜ 109 ʜʦʣʣʘʨʨʦ ʪʘʰʢʠʣ ʜʦʜʘ 

ʙʫʜʘʘʩʪ. ʉʦʣʠ 2022 ʙʦʰʘʜ ʠʥ ʥʠʰʦʥʜʦʜ ʙʘ ʟʠʸʜʘ ʘʟ 1164 ʜʦʣʣʘʨʠ ʀʄɸ 

ʙʘʨʦʙʘʨ ʰʫʜ.  

  ɺʘʣʝ ʜʘʨ ʪʘֹוʨʠʙʘʠ ֹוʘ״ʦʥ  ʩʘʪ״ʠ ʟʠʥʜʘʛʠʠ ʘ״ʦʣ  ʘʟ ʨ ʠ ʧʘʨʠʪʝʪʠ 

(ʙʘʨʦʙʘʨʠʠ) ץʦʙʠʣʠʷʠ ʭʘʨʠʜʦʨʠʠ (ʇפʍ) ʦʜʘʤʦʥ ʘʨʟʸʙ  ʢʘʨʜʘ ʤʝʰʘʚʘʜ [6], ʢʠ 

ʙʘʨʦʠ ʤʘʤʣʘʢʘʪ״ʦʝ, ʢʠ ʠץʪʠʩʦʜʠʸʪʘʰʦʥ ʜʘʨ ʜʘʚʨʘʠ ʛʫʟʘʨʠʰ ץʘʨʦʨ 

ʜʦʨʘʜ(ʤʠʩʣʠ ʊʦֹוʠʢʠʩʪʦʥ), ʥʘʪʠֹוʘ״ʦʠ ʭʝʣʝ ʬʘץʢʫʥʘʥʜʘʨʦ ʤʝʜʠ״ʘʜ. ʄʘʩʘʣʘʥ, 

ʩʦʣʠ 1991 ʇפʍ ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʙʘ 970 ʜʦʣʣʘʨ, ʩʦʣʠ 2001-ʫʤ 1170 ʜʦʣʣʘʨ, 

2011-ʫʤ 2497 ʜʦʣʣʘʨ ʙʘʨʦʙʘʨ ʙʦʰʘʜ, ʧʘʩ ʠʥ ʥʠʰʦʥʜʦʜ ʩʦʣʠ 2021-ʫʤ 4288 

ʜʦʣʣʘʨʦ ʪʘʰʢʠʣ ʜʦʜ, ʢʠ ʘʟ ʤʘʲʣʫʤʦʪ״ʦʠ ʦʤʦʨʠʠ ʨʘʩʤ  ʟʠʸʜʘ 2, 9 ʤʘʨʦʪʠʙʘ 

ʟʠʸʜ ʘʩʪ. ɼʠʘʛʨʘʤʤʘʠ ʪʘסʡʠʨʸʙʠʠ ʄʄɼ ʘʟ ʨ ʠ ʇפʍ ʊʦֹוʠʢʠʩʪʦʥ (% ʙʘ ʩʦʣ) 

ʯʫʥʠʥ ʰʘʢʣ ʜʦʨʘʜ (ʨʘʩʤʠ 1):  
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ʈʘʩʤʠ 1. ɼʠʘʛʨʘʤʤʘʠ ʪʘסʡʠʨʸʙʠʠ ʄʄɼ ʘʟ ʨ ʠ ʇפʍ ʊʦֹוʠʢʠʩʪʦʥ  
    

 ʦ ʙʘʨʦʠ״ʦʠ ʜʘʨ ʙʦʣʦ ʦʚʘʨʜʘʰʫʜʘ ʟʘʨʫʨʘʪʠ ʙʘʣʘʥʜʢʫʥʠʠ ʪʘʨʠʬ״ʣʠʣ״ʘʤʘʠ ʪʘ׳

ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʨʦ ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ, ʠʩʙʦʪ ʤʝʥʘʤʦʷʥʜ. ʀʥ ״ʘʤ ʙʘʨʦʠ 

ʙʘʨʪʘʨʘʬ ʥʘʤʫʜʘʥʠ ʥʦʨʘʩʦʠʠ ʙʘʨץ ʚʘ ״ʘʤ ʙʘʨʦʠ ʵ״ʸʠ ʠץʪʠʩʦʜʠʸʪ, ʙʘʣʘʥʜ 

ʙʘʨʜʦʰʪʘʥʠ ʩʘʤʘʨʘʥʦʢʠʠ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʧʦʷʠ ʘʩʦʩʠʠ ʦʥ-ʵʥʝʨʛʝʪʠʢʘ, ʪʘʣʘʙ 

ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ʀʤʨ ʟ ʥʠʰʦʥʜʠ״ʘʥʜʘʠ ʘʩʦʩʠʠ ʩʘʤʘʨʘʥʦʢʠʠ ʠץʪʠʩʦʜʠʸʪʠ 

ʤʠʣʣ-ʵʣʝʢʪʨʦסʫʥֹוʦʠʰ ʜʘʨ ʩʘʪ״ʠ ʧʘʩʪʪʘʨʠʥ, ״ʘʪʪʦ ʘʟ ʩʘʪ״ʠ ʩʦʣ״ʦʠ 1990 

 ʘʤʦʥ ʟʘʤʦʥ״ ʘʤ ʜʘʨ״ ʘʨʦʨ ʜʦʨʘʜ, ʢʠ ʜʘʨ ʥʘʚʙʘʪʠ ʭʫʜ ʠʥ ʥʠʰʦʜʦʜʠ ʩʦʣʠ 1990ץ

ʜʘʨ ʤʫץʦʠʩʘ ʙʦ ʜʠʛʘʨ ʤʘʤʣʘʢʘʪ״ʦ ʭʝʣʝ ʢʘʤ ʙʫʜʘʘʩʪ. ʄʘʩʘʣʘʥ, ʩʦʣʠ 2021 

ʵʥʝʨʛʠʷʠʩʪʝʲʤʦʣʢʫʥʠʠ ʢʦʨʭʦʥʘʠ ʘʣʶʤʠʥʠʡʠ ʪʦֹוʠʢ-ʊɸʃʂʆ ʘʟ ʧʘʩʪʨʘʚʠʠ 

ʠʩʪʝ״ʩʦʣʦʪ ʥʠʩʙʘʪʠ ʩʦʣʠ 1990 ʪʘʭʤʠʥʘʥ 2 ʤʣʨʜ.ʢɺʪ.ʩ ʚʘ ʸ ʯʦʨ ʤʘʨʦʪʠʙʘ ʢʘʤ 

ʰʫʜʘʩʪ. ʉʦʣʠ 2021 ʵʥʝʨʛʠʷʠʩʪʝʲʤʦʣʢʫʥʠʠ ʘ״ʦʣ  ʙʦʰʘʜ 5 ʤʣʨʜ ʢɺʪ.ʩʦʘʪʨʦ 

ʪʘʰʢʠʣ ʜʦʜʘʘʩʪ, ʢʠ ʥʠʩʙʘʪʠ ʩʦʣʠ 1990 ʟʠʸʜʘ ʘʟ ʩʝ ʤʘʨʦʪʠʙʘ ʟʠʸʜ ʤʝʙʦʰʘʜ [7]. 

ɹʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʪʘʨʠʬ״ʦ ʷʢʙʦʨʘ ״ʘʤʘʠ ʫʩʫʣ״ʦʠ ʜʘʨ ʙʦʣʦ ʥʦʤʙʘʨʰʫʜʘʠ 

ʙʘʨʪʘʨʘʬ ʥʘʤʫʜʘʥʠ ʥʦʨʘʩʦʠʠ ʙʘʨץʨʦ ʙʘ ʢʦʨ ʜʘʨʦʚʘʨʜʘ, ״ʘʤʟʘʤʦʥ ʙʘʨʦʠ 

ʨʫʰʜʠ ʫʩʪʫʚʦʨʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘʠ ֹוʫʤ״ʫʨ  ʚʘ ʩʦʜʠʨʦʪʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʠ 

ʙʘʣʘʥʜʬʦʠʜʘʠ ʪʦֹוʠʢ ʙʘ ʤʘʤʣʘʢʘʪ״ʦʠ ʜʠʛʘʨ, ʰʘʨʦʠʪ ʙʘ ʚʫֹוʫʜ ʤʝʦʚʘʨʘʜ. 

  ʀʤʨ ʟ ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʘʟ ֹוʦʥʠʙʠ ʘʢʩʘʨʠʷʪʠ ʦʥ״ʦʝ, ʢʠ ʙʘ ʬʫʨ ʰʠ ʵʥʝʨʛʠʷʠ 

ʵʣʝʢʪʨʠʢ  ʩʘʨʫ ʢʦʨ ʜʦʨʘʥʜ, ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʪʘʨʠʬ״ʦʨʦ ״ʘʤʯʫʥ ʚʘʩʠʣʘʠ 

ʙʘʜ ʰʫʜʘʥʠ ʟʠʥʜʘʛʠʠ ʘ״ʦʣ ʠʩʦʙʠʜʘ ʤʝʰʘʚʘʜ, ʘʛʘʨʯ״   ʥʦʛʫʟʠʨʫ ״ʘʪʤ ʙʦʰʘʜ 

 ʦ ʙʘʨʦʠ ʵʥʝʨʛʠʷʠ״ʘʤ. ɻʘʧ ʜʘʨ ʦʥ ʘʩʪ, ʢʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʪʘʨʠʬ״

ʵʣʝʢʪʨʠʢ  ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʪʘʥ״ʦ ʙʦ ʠʥ ʤʘץʩʘʜ ʥʝ, ʙʘʣʢʠ ʙʘʨʦʠ ʟʠʸʜʪʘʨ 

ʥʘʤʫʜʘʥʠ ʩʘʪ״ʠ ʦʥ ʤʝʙʦʰʘʜ, ʢʠ ʜʘʨ ʤʫץʦʠʩʘ ʙʦ ʥʠʰʦʥʜʦʜ״ʦʠ ֹוʘ״ʦʥ  ʜʘʨ 

ʩʘʪ״ʠ ʭʝʣʝ ʚʘ ʭʝʣʝ ʧʘʩʪ ץʘʨʦʨ ʜʦʨʘʜ. ɼʘʨ ʠʥ ״ʦʣʘʪ ʙʘʨʦʠ ʙʘʣʘʥʜ ʥʘʤʫʜʘʥʠ 

ʪʘʨʠʬʝ, ʩʫʭʘʥ ʤʝʨʘʚʘʜ, ʢʠ ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʙʫʟʫʨʛʠʘʰ ʘʟ ʙʫʟʫʨʛʠʠ ʪʘʨʠʬ״ʦʠ 

ʘʤʘʣʢʫʥʘʥʜʘʠ ʤʘʤʣʘʢʘʪ״ʦʠ ʨʫʰʢʘʨʜʘ ʚʘ ʨʫʰʜʢʫʥʘʥʜʘ ʙʠʩʸʨ ʤʘʨʦʪʠʙʘ 

ʢʘʤʪʘʨ ʤʝʙʦʰʘʜ (ֹוʘʜʚʘʣʠ 1 ).  
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   ɼʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʘʡʥʠ ״ʦʣ ʙʦ ʷʢ ʤʫʟʜʠ ʤʠʸʥʘʠ ʤʦ״ʦʥʘ (ʤʫʟʜʠ ʤʠʸʥʘʠ 

ʤʦ״ʦʥʘ ʜʘʨ ʤʦ״ʠ ʠʶʣʠ ʩʦʣʠ 2022, ʢʠ ʙʘʨʦʙʘʨʠ 1711,3 ʩʦʤʦʥ  ʤʝʙʦʰʘʜ) 6455 

ʢɺʪ/ʩ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʭʘʨʠʜʦʨ  ʢʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʘʟ ʥʠʰʦʥʜʦʜʠ 

ʜʘʚʣʘʪ״ʦʠ ɹʝʣʦʨʫʩ, ʉʣʦʚʝʥʠʷ, ʕʩʪʦʥʠʷ, ʏʝʭʠʷ, ʇʦʨʪʫʛʘʣʠʷ, ʇʦʣʰʘ, 

ʉʣʦʚʘʢʠʷ, ɺʝʥʛʨʠʷ, ʃʘʪʚʠʷ, ʃʠʪʚʘ, ɹʫʣסʦʨʠʷ, ʈʫʤʠʥʠʷ ʚʘ ʄʦʣʜʦʚʘ ʟʠʸʜʪʘʨ 

ʤʝʙʦʰʘʜ (ʨʘʩʤʠ 2). 

   ʇʝʰ ʘʟ ״ʘʤʘ ʙʦʷʜ ʜʘʨ ʥʘʟʘʨ ʜʦʰʪ, ʢʠ ʩʘʪ״ʠ ʟʠʥʜʘʛʠʠ ʘ״ʦʣ  ʥʘ ʦʥ ʤʠץʜʦʨʝ 

ʘʟ ʘʨʟʠʰʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʚʦʙʘʩʪʘ ʤʝʙʦʰʘʜ, ʢʠ ʘʟ ʩʘʤʘʨʘʥʦʢʠʠ 

ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʦʥ ʚʦʙʘʩʪʘ ʘʩʪ [8].  

 

ʘʜʚʘʣʠ 1. ɸʨʟʠʰʠ 1 ʢɺʪ.ʩʦʘʪ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢתּ  ʜʘʨ ʤʘʤʣʘʢʘʪ״ʦʠ 

ʛʫʥʦʛʫʥʠ ֹוʘ״ʦʥ ʜʘʨ ʩʦʣʠ 2022 
ˉ 

ʪ/ʪ 

ʅʦʤʛ ʠ 

ʤʘʤʣʘʢʘʪ״ʦ 

ɸʨʟʠʰʠ 1ʢɺʪ.ʩ 

ʙʦ ʨʫʙʣʠ ʈʦʩʩʠʷ 

ɸʨʟʠʰʠ  

1ʢɺʪ.ʩ ʙʦ 

 ʩʦʤʦʥʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ 

ɼʘʨ ʤʫץʦʠʩʘ ʙʦ ʘʨʟʠʰʠ 1 

ʢɺʪ.ʩ ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ 

(0,2651 ʩʦʤʦʥ /ʢɺʪ.ʩ) 

( ʯʘʥʜ ʤʘʨʦʪʠʙʘ ʟʠʸʜ?) 

1 ʈʦʩʩʠʷ 4,80 0,72 2,7 

2 ʀʄɸ 9,80 1,48 5,6 

3 ɹʨʘʟʠʣʠʷ 11,60 1,75 6,6 

4 ɸʚʩʪʨʘʣʠʷ 12,90 1,94 7,3 

5 ʗʧʦʥʠʷ 13,80 2,08  7,8 

6 ʏʠʥ 4,64 0,699 2,6 

 ʠʥʜʫʩʪʦʥ 4,46 0,672 2,5׳ 7

8 ʊʫʨʢʠʷ 4,20 0,633 2,4 

 

9 

 ʫʨʠʠ״ʫʤתּ

ɸʬʨʠץʦʠ ּתʘʥʫʙ , 

ʄʘʜʘʛʘʩʢʘʨ 

 

9 

 

1,36 

 

5,1 

10 ʂʘʥʘʜʘ 7 1,05 3,9 

11 ʂʦʣʫʤʙʠʷ 7,6 1,14 4,3 

12 ɺʝʥʝʩʫʵʣʘ 10,50 1,58 5,9 

13 ʇʦʣʰʘ 10,50 1,58 5,9 

14 ʌʨʘʥʩʠ ̫ 11,50 1,73 6,5 

15 ʖʥʦʥ 11,70 1,76 6,6 

 

16 

ʉʣʦʚʘʢʠʷ, 

ʉʣʦʚʝʥʠʷ, 

ʈʫʤʠʥʠʷ 

 

11,75 

 

,77 

 

6,7 

17 ʇʦʨʪʫʛʘʣʠʷ 14,80 2,23 8,4 

18 ʐʚʝʪʩʠ ̫ 17 2,56 9,6 

19 ʀʨʣʘʥʜʠʷ 17,70 2,67 10,1 

20 ʏʝʭʠʷ 18,60 2,80 10,5 

21 ʀʪʘʣʠʷ 19,20 2,89 10,9 

22 ɸʚʩʪʨʠʷ 19,40 2,93 11,01 

23 ʃʠʪʚʘ ʚʘ ʕʩʪʦʥʠʷ 19,50-20,00 3,01 11,3 

 

24 

ɹʨʠʪʘʥʠʷʠ ʢʘʙʠʨ, 

ʀʩʧʘʥʠʷ, 

ʅʠʜʝʨʣʘʥʜʠ ̫

20,10-20,20 

 

 

3,04 

 

11,5 

25 ɹʝʣʛʠʷ 25,60 3,86 14,5 

26 ʆʣʤʦʥ 27,60 4,16 15,7 
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27 ɼʘʥʠʷ 29 4,37 16,5 

   ʕʟʦϲ: ʉʦʣʠ 2022 ʘʨʟʠʰʠ ʤʠʸʥʘʠ ṉʘϲʦʥʠʠ 1 ʢɺʪ.ʩ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢṯ ʙʘ 8,67 ʨʫʙʣʠ 

ʈʦʩʩʠʷ ʚʘ ʸ 1,31 ʩʦʤʦʥʠʠ ʊʦṉʠʢʠʩʪʦʥ ʙʘʨʦʙʘʨ ʙʫʜ ( ʪʠʙϨʠ ʤʘʲʣʫʤʦʪʠ 

GlobalPetrolPrices.com), ʢʠ ʜʘʨ ʤʫϨʦʠʩʘ ʙʦ ʥʠʰʦʥʜʦʜʠ ʊʦṉʠʢʠʩʪʦʥ (0,2651 ʩʦʤʦʥṯ ʙʘʨʦʠ 1 

ʢɺʪ.ʩ) 4,9 ʤʘʨʦʠʙʘ ʟʠʸʜ ʘʩʪ. 

 

 
ʈʘʩʤʠ 2. ɹʦ ʷʢ ʤʫʟʜʠ ʤʦ״ʦʥʘʠ ʤʠʸʥʘ ʜʘʨ ʤʘʤʣʘʢʘʪ״ʦʠ ɸʚʨʫʧʦ ʯʘʥʜ 

ʢɺʪ.ʩ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ  ʭʘʨʠʜʦʨ  ʥʘʤʫʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. 

 

ʍʫʣʦʩʘ, ʙʘʣʘʥʜ ʢʘʨʜʘʥʠ ʪʘʨʠʬ ʥʘ ʙʘ ʭʦʪʠʨʠ ʭʫʜʠ ʤʘʲʥʦʠ 

ʙʘʣʘʥʜʙʘʨʜʦʨʠʠ ʪʘʨʠʬ ʚʘ ʥʘ ʙʘ ʙʦ ʤʘץʩʘʜʠ ʟʠʸʜʰʘʚʠʠ ʜʘʨʦʤʘʜʠ ʤʦʣʠʷʚʠʠ 

ʰʠʨʢʘʪʠ ʵʥʝʨʛʝʪʠʢ  ʙʫʜʘ, ʙʘʣʢʠ ʜʘʨ ʤʘֹוʤ ʲ ʙʦʷʜ ״ʘʤʯʫʥ ʚʦʩʠʪʘʠ ʨʫʰʜʠ 

ʠץʪʠʩʦʜʠʠ ʤʘʤʣʘʢʘʪ ץʘʙʫʣ ʰʘʚʘʜ ʚʘ ʪʘʥ״ʦ ʜʘʨ ״ʘʤʠʥ ״ʦʣʘʪ ʩʘʤʘʨʦʚʘʨ 

ʤʝʛʘʨʜʘʜ. ɸʟ ״ʘʤʠʥ ʣʠ״ʦʟ ʨʘʚʘʥʜʠ ʙʘʣʘʥʜʢʫʥʠʠ ʪʘʨʠʬ ʙʦʷʜ ʙʦ ʤʦʥʠʪʦʨʠʥʛʠ 

ʥʘʪʠֹוʘ״ʦʠ ʦʥ ״ʘʤʨʘʜʠʬ ʙʦʰʘʜ. ʀʥʜʠʢʘʪʦʨʠ ʥʘʪʠֹוʘʠ ʙʘʣʘʥʜʢʫʥʠʠ ʪʘʨʠʬ״ʦ 

ʤʝʪʘʚʦʥʘʜ ʪʘʥʦʩʫʙʠ ʜʠʥʘʤʠʢʘʠ ʨʫʰʜʠ ʄʄɼ ʙʘ ״ʘʨ ʩʘʨʠ ʘ״ʦʣ  ʙʘ ʜʠʥʘʤʠʢʘʠ 

ʨʫʰʜʠ ʪʘʨʠʬ״ʦ ʚʘ ʸ ʪʘʥʦʩʫʙʠ ʜʠʥʘʤʠʢʘʠ ʨʫʰʜʠ ʜʘʨʦʤʘʜ״ʦʠ ʘ״ʦʣ  ʙʘ 

ʜʠʥʘʤʠʢʘʠ ʨʫʰʜʠ ʪʘʨʠʬ״ʦ ʙʦʰʘʜ. 

ʊʘʨʪʠʙʠ ʤʘʟʢʫʨʠ ʤʫʘʡʷʥʢʫʥʠʠ ʪʘʨʠʬ״ʦ ʙʘʨʦʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʠ 

ʩʠʩʪʝʤʘʠ ʵʥʝʨʛʝʪʠʢ  ʧʫʨʨʘ ʙʘʨʦʠ ʅɹʆʍ ״ʘʤ ʪʘʘʣʫץ ʜʦʨʘʜ [44], ʚʘʣʝ ʪʘʥ״ʦ ʙʦ 

ʰʘʨʪʝ, ʢʠ ʭʘʨʦֹוʦʪ ʙʘʨʦʠ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʦʥ״ʦ ʙʘ ʭʘʨʦֹוʦʪʠ ʠʥʚʝʩʪʠʪʩʠʦʥʠʠ 

ʩʦʭʪʤʦʥ ʰʦʤʠʣ ʢʘʨʜʘ ʥʘʤʝʰʘʚʘʜ. ɼʘʨ ʠʥ ״ʦʣʘʪ, ʅɹʆ ʙʝʬʦʠʜʘ ʙʫʜʘ, ʘʨʟʠʰʠ 

ʵʥʝʨʛʠʷʠ ʠʩʪʝ״ʩʦʣʢʘʨʜʘʠ ʦʥ״ʦ ʙʘʨʦʠ ʘ״ʦʣ  ʜʘʩʪʥʦʨʘʩ ʤʝʛʘʨʜʘʜ. ɺʘץʪʝ, ʢʠ 

ʯʫʥʠʥ ʚʘʲʠʷʪ ʨʫʭ ʤʝʜʠ״ʘʜ, ʙʘʨʦʠ ʜʘʩʪʛʠʨʠʠ ץʠʰʨʠ ʢʘʤʙʠʟʦʪʘ ֹוʦʤʝʘ 

ʤʘʩʲʘʣʘʠ ʜʦʪʘʪʩʠʷʠ ʦʥ״ʦ ʙʦʷʜ ʙʘʨʨʘʩ  ʛʘʨʜʘʜ. ʏʫʥʠʥ ʤʝʭʘʥʠʟʤʠ 

ʫʙʨʦʥʢʫʥʠʠ ʠʩʪʝʲʤʦʣʦʪʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢוֹ  ʩʦʣ״ʦʠ 2005-2015 ʜʘʨ 

ʊʦֹוʠʢʠʩʪʦʥ ʘʤʘʣ ʤʝʢʘʨʜ. 

ʌʝ״ʨʠʩʪʠ ʘʜʘʙʠʸʪ 
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ʄɽʊʆɼ ʀ ʇʋʊʀ ʇʈɽʆɼʆʃɽʅʀʗ ʅɽʍɺɸʊʂʀ 
 ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ ɻʕʉ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 
ɸʥʥʦʪʘʪʩʠʷ: ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘʥʘʣʠʟʦʚ ʠ ʩʨʘʚʥʝʥʠʡ 

ʧʨʝʜʣʦʞʝʥʳ ʤʘʪʝʨʠʘʣ ʦ ʩʦʩʪʦʷʥʠʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʢʘʢ 
ʦʩʥʦʚʘ ʬʫʥʜʘʤʝʥʪʘ ʵʥʝʨʛʝʪʠʢʠ ʩʪʨʘʥʳ, ʥʝʫʢʣʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ɻʕʉ), ʘ 
ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ ʠ ʧʫʪʠ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʭʚʘʪʢʠ ʵʪʦʡ ʵʥʝʨʛʠʠ, ʦʙʝʩʧʝʯʝʥʠʷ 
ʥʘʩʝʣʝʥʠʷ ʠ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʝʰʝʚʦʡ 
ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʤʝʪʦʜ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʣʦʤʦʱʥʳʭ ʣʘʤʧʦʯʝʢ ʩ ʮʝʣʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 
ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʘʯʠʥʘʷ ʩ 2010 ʛʦʜʘ ʩʵʢʦʥʦʤʠʪʴ ʝʞʝʛʦʜʥʦ ʦʪ 900 ʤʣʥ. ʜʦ 1 ʤʣʨʜ. 
ʢʠʣʦʚʘʪʪ.ʯʘʩʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ 
ʢʘʢ: ʫʛʦʣʴ, ʥʝʬʪ, ʛʘʟ, ʵʥʝʨʛʠʷ ʩʦʣʥʮʘ, ʚʝʪʨʘ ʠ ʙʠʦʛʘʟ, ʧʨʠʤʝʥʝʥʠʷ ʦʜʥʠʤ ʠʟ ʜʨʫʛʠʭ ʧʫʪʝʡ 
ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʭʚʘʪʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ 
ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ ʜʨʫʛʠʭ ʩʦʩʝʜʩʢʠʭ ʩʪʨʘʥ, ʚʦʟʚʝʜʝʥʠʷ ʥʦʚʳʭ ɻʕʉ, ʫʤʝʥʴʰʝʥʠʷ ʠ 
ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʭʚʘʪʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦʨʛʘʥʦʚ ʩʪʘʪʠʩʪʠʢʠ ʩʪʨʘʥʳ ʘʚʪʦʨʳ ʩʪʘʪʴʠ 
ʨʝʢʦʤʝʥʜʫʶʪ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʭʚʘʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʝʸ ʩʙʝʨʝʞʝʥʠʷ, 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʟʥʝʥʥʠʡ ʫʨʦʚʝʥʴ ʥʘʩʝʣʝʥʠʷ ʧʦ ʧʘʨʠʪʝʪʫ 
ʧʦʢʫʧʘʝʤʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʇʇʉ) [6] ʜʣʷ ʩʪʨʘʥ ʵʢʦʥʦʤʠʢʘ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ 
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ʧʝʨʝʭʦʜʥʦʤ ʧʝʨʠʦʜʝ (ʥʘ ʧʨʠʤʝʨʝ ʊʘʜʞʠʢʠʩʪʘʥʘ), ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. 
ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ 1991 ʛʦʜʫ ʇʇʉ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʨʘʚʥʷʣʘʩʴ 970 ʜʦʣʣʘʨʘʤ, 2001 ʛʦʜʫ 1170 
ʜʦʣʣʘʨ, 2011ʛʦʜʫ 2497 ʜʦʣʣʘʨʘʤ ʙʘʨʦʙʘʨ ʙʦʰʘʜ, ʪʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ 2021 ʛʦʜʫ 
ʩʦʩʪʘʚʠʣʘ 4288 ʜʦʣʣʘʨʦʚ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʬʠʮʠʘʣʴʥʳʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ 
ʙʦʣʝʝ ʯʝʤ 2, 9 ʨʘʟʘ ʙʦʣʴʰʝ. ʕʪʦʛʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʪʦʤ ʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʚ 
ʊʘʜʞʠʢʠʩʪʘʥʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʟʘʨʧʣʘʪʦʡ (ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ 
ʟʘʨʘʙʦʪʘʥʷ ʧʣʘʪʘ ʚ ʠʶʣʝ ʤʝʩʷʮʝ 2022 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 1711,3 ʩʦʤʦʥʠ) ʤʦʞʥʦ ʧʦʢʫʧʘʪʴ 
6455 ʢɺʪ.ʯʘʩʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʙʦʣʴʰʝ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʥʘʩʝʣʝʥʠʷ ʪʘʢʠʭ ʩʪʨʘʥ ʢʘʢ ɹʝʣʦʨʫʩ, ʉʣʦʚʝʥʠʷ, ʕʩʪʦʥʠʷ, ʏʝʭʠʷ, ʇʦʨʪʫʛʘʣʠʷ, ʇʦʣʴʰʘ, 
ʉʣʦʚʘʢʠʷ, ɺʝʥʛʨʠʷ, ʃʘʪʚʠʷ, ʃʠʪʚʘ, ɹʦʣʛʘʨʠʷ, ʈʫʤʳʥʠʷ ʠ ʄʦʣʜʦʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʟʘʧʘʩʳ ʚʦʜʥʦʡ ʵʥʝʨʛʠʠ, ʪʦʧʣʠʚʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʫʛʦʣʴ, ʥʝʬʪ, ʛʘʟ, ʵʥʝʨʛʠʷ ʩʦʣʥʮʘ, ʚʝʪʨʘʠ ʠ ʙʠʦʛʘʟ, ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ, 
ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʧʘʨʠʪʝʪ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ (ʇʇʉ), ʪʘʨʠʬ ʥʘ 
ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʢʠ. 

 
METHOD AND WAYS OF OVERCOMING THE SHORTAGE  

ELECTRICITY HPP OF TAJIKISTAN  
Annotation. In this article, based on research, analysis and comparisons, material is 

proposed on the state of the hydropower potential of Tajikistan, as the basis of the foundation of 
the country's energy sector, the steady development of the production of electrical energy 
generated at hydraulic power plants (HPPs), as well as methods and ways to overcome the 
shortage of this energy and provide the population with and all sectors of the national economy 
with high-quality and relatively cheap electricity, research materials, including the method of 
using low-power light bulbs for the purpose of efficient electricity consumption, which has 
helped to save annually from 900 million to 1 billion kilowatt-hours of electric power since 2010 
energy, the use of renewable energy sources such as: coal, oil, gas, solar energy, wind and 
biogas, the use of one of the other ways to overcome the shortage of electrical energy, which is 
the transportation of electricity from other neighboring countries, the construction of new 
hydroelectric power stations, reducing and overcoming the shortage of electrical energy due to 
energy saving. 

Based on the analysis of data from the country's statistical bodies, the authors of the 
article recommend that in the process of overcoming the shortage of electricity and saving it, 
using world experience in determining the living standard of the population based on human 
purchasing power parity (PPP) [6] for countries whose economies are in a transition period 
(using the example Tajikistan), has a positive result. For example, if in 1991 the PPP in 
Tajikistan was $970, in 2001 it was $1170, and in 2011 it was $2497, then this figure in 2021 
was $4288, which is more than 2.9 times more than official statistics. This can be observed in the 
fact that in Tajikistan currently, with one average monthly salary (the average monthly salary in 
July 2022 was 1711.3 somoni) you can buy 6455 kWh of electrical energy, which is more than 
the same indicators for the population of countries such as Belarus, Slovenia, Estonia, Czech 
Republic, Portugal, Poland, Slovakia, Hungary, Latvia, Lithuania, Bulgaria, Romania and 
Moldova. 

Keywords: potential water energy reserves, fuel, electrical energy efficiency, coal, oil, gas, 
solar energy, wind and biogas, energy losses, energy saving, purchasing power parity (PPP), 
electricity tariff, energy development. 

 

 

ɸʃʆפɸʄɸʅɼʀʀ ʕʅɽʈɻʀʗʉɸʄɸʈɸʅʆʂʀʀ ɹʀʅʆ׳ʆ  

ɹʆ ׳ɸʃʃʀ ׳ɸּתʄʀɺʋ ʊɸʈ׳ʀʀ ʆʅ׳ʆ 
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1
ʀʥʩʪʠʪʫʪʠ ʤʘʩʲʘʣʘϲʦʠ ʦʙ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʚʘ ʵʢʦʣʦʛʠʷʠ  

ɸʢʘʜʝʤʠʷʠ ʤʠʣʣʠʠ ʠʣʤϲʦʠ ʊʦṉʠʢʠʩʪʦʥ 
2
ɼʦʥʠʰʛʦϲʠ ʪʝʭʥʠʢʠʠ ʊʦṉʠʢʠʩʪʦʥ ʙʘ ʥʦʤʠ ʘʢʘʜʝʤʠʢ ʄ.ʉ. ʆʩʠʤṯ 
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ɸʥʥʦʪʘʮʠʷ: ɼʘʨ ʤʘϨʦʣʘʠ ʤʘʟʢʫʨ ʙʘ ʘʣʦϨʘʤʘʥʜṯ ʚʘ ʚʦʙʘʩʪʘʛʠʠ ʵʥʝʨʛʠʷʩʘʤʘʨʘʥʦʢʠʠ 

ʙʠʥʦϲʦ ʙʘ ϲʘʣʣʠ ʪʘʨϲʠʶ ϲʘṉʤʠʠ ʦʥϲʦ ʙʘʨʨʘʩṯ ʚʘ ʤʘʚʨʠʜʠ ʪʘϲʣʠʣ Ϩʘʨʦʨ ʜʦʜʘ ʰʫʜʘʘʩʪ.  

ʉʘʨʬʘṉṹṯ ʚʘ ʩʘʤʘʨʘʥʦʢʠʠ ʵʥʝʨʛʠʷ ʜʘʨ Ṉʫʤϲʫʨʠʠ ʊʦṉʠʢʠʩʪʦʥ (Ṉʊ), ʭʫʩʫʩʘʥ ϲʘʥʛʦʤʠ 

ʣʦʠϲʘʢʘʰṯ, ʩʦʭʪʤʦʥ ʚʘ ʠʩʪʠʬʦʜʘʨʠʠ ʙʠʥʦϲʦ ʚʘ ʠʥʰʦʦʪ ʷʢʝ ʘʟ ʤʘʩʲʘʣʘϲʦʠ ʤʫʙʨʘʤʠ 

ʤʫʦʩʠʨʠ ʩʦϲʘ ʙʘ ϲʠʩʦʙ ʤʝʨʘʚʘʜ. ɹʘʨʦʠ ʙʘʨʪʘʨʘʬ ʥʘʤʫʜʘʥʠ ʤʫʰʢʠʣʦʪʠ ʩʘʨʬʘʠ ʵʥʝʨʛʠʷ 

ʜʘʨ ʙʠʥʦϲʦ ʯʦʨʘϲʦʠ ʟʠʸʜʠ ʤʝʲʤʦʨṯ-ʪʘʨϲʨʝʟṯ, ʘʟ ṉʫʤʣʘ ϲʘʣʣʠ ʜʫʨʫʩʪʠ ϲʘṉʤʠʶ ʪʘʨϲṯ ʚʘ 

ʢʦʥʩʪʨʫʢʪʠʚṯ ʸ ʰʘʢʣʙʘʥʜʠʠ ʤʫʩʦʠʜʠ ʪʘʨϲʠʠ ʙʠʥʦϲʦ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘ ʤʝʰʘʚʘʜ 

ɼʘʨ ʤʘϨʦʣʘʠ ʤʘʟʢʫʨ ʪʘϲʣʠʣʠ ʰʘʢʣʙʘʥʜʠʠ ʛʝʦʤʝʪʨʠʠ ʙʠʥʦϲʦ ʥʠʰʦʥ ʤʝʜʠϲʘʜ, ʢʠ 

ʰʘʢʣʠ ʪʘʨϲʠʠ ʜʘʚʨʘʰʘʢʣ ʚʘ ʯʦʨʢʫʥṉʘʰʘʢʣʠ ʙʘʨʦʙʘʨʪʘʨʘʬ ʘʟ ʣʠϲʦʟʠ ʩʘʨʬʘʠ ʵʥʝʨʛʠʷ ʚʘ 

ʩʘʨʬʘʠ ʤʘʩʦϲʘʪʠ ʢʦʥʩʪʨʫʢʩʠʷϲʦʠ ʠϲʦʪʘʚṯ, ʘʟ ʜʠʛʘʨ ʰʘʢʣϲʦʠ ʛʝʦʤʝʪʨṯ ʙʝϲʪʘʨ 

ʤʝʙʦʰʘʥʜ. ɸʤʤʦ ʜʘʨ ʰʘʢʣϲʦʠ ʛʝʦʤʝʪʨʠʠ ʜʘʚʨʘ ʚʘ ʯʦʨʢʫʥṉʘʠ ʤʫʨʘʙʙʘʲ, ʘʟ ʣʠϲʦʟʠ 

ʪʘʨϲʙʘʥʜṯ ʚʘ ṉʦʙʘṉʦʛʫʟʦʨʠʠ ϲʫṉʨʘϲʦ ʜʘʨ ʘʩʦʩṯ ʪʘʣʘʙʦʪʠ ʤʝʲʸʨϲʦʠ ʘʤʘʣʢʫʥʘʥʜʘ, 

ʣʦʠϲʘʢʘʰṯ ʤʘʩʦϲʘʪʠ ʤʫʘʡʷʥʠ ϲʫṉʨʘϲʦʨʦ ʘʟ ʜʘʩʪ ʤʝʜʠϲʘʜ.  

ʐʘʢʣʠ ʢʘʣʦʥʧʘϲʣṹʠ ʙʠʥʦ ʙʦʰʘʜ, ʙʘʨʦʠ ʣʦʠϲʘʢʘʰʠʠ ʙʠʥʦϲʦʠ ʵʥʝʨʛʠʷʩʘʤʘʨʘʥʦʢ 

ʤʫʚʦʬʠϨʠ ʤʘϨʩʘʜ ʘʩʪ. ɼʘʨ ʠʥ ʰʘʢʣʠ ʛʝʦʤʝʪʨʠʠ ʙʠʥʦ ʣʦʠϲʘʢʘʰ ϲʘʤ ʘʟ ʣʠϲʦʟʠ ʩʘʨʬʘʠ 

ʵʥʝʨʛʠʷ ʚʘ ϲʘʤ ʘʟ ʣʠϲʦʟʠ ʩʘʨʬʘʠ ʤʘʩʦϲʘʪʠ ʢʦʥʩʪʨʫʢʩʠʷϲʦʠ ʠϲʦʪʘʚṯ ʚʘ ʠʥʯʫʥʠʥ ʘʟ ʣʠϲʦʟʠ 

ṉʦʙʘṉʦʛʫʟʦʨʠʠ ϲʫṉʨʘϲʦ ʙʫʨʜ ʭʘϲʘʜ ʢʘʨʜ.  

ʂʘʣʠʜʚʦʞʘϲʦ: ʉʘʨʬʘṉṹṯ ʚʘ ʩʘʤʘʨʘʥʦʢʠʠ ʵʥʝʨʛʠʷ, ϲʘʣʣʠ ʪʘʨϲʠʶ ϲʘṉʤṯ, ʰʘʢʣ, 

ʷʢʣʫʭʪṉʦʡʛʠʨʢʫʥʦʥṯ, ʤʘʩʦϲʘʪ, ʢʦʥʩʪʨʫʢʩʠʷϲʦʠ ʠϲʦʪʘʚṯ, ʣʦʠϲʘʢʘʰ, ʙʠʥʦϲʦʠ ʰʘϲʨʚʘʥʜṯ. 

 

ʄʫץʘʜʜʠʤʘ. ʄʘʩʲʘʣʘ״ʦʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʵʥʝʨʛʠʷ ʩʘʤʘʨʘʥʦʢʠʠ 

ʠʩʪʝʲʤʦʣʠ ʵʥʝʨʛʠʷ ʯ  ʜʘʨ ʩʘʨʦʩʘʨʠ ʢʠʰʚʘʨ״ʦʠ ֹוʘ״ʦʥ ʚʘ ʠʥʯʫʥʠʥ ʜʘʨ 

 .ʘ ʜʦʨʘʥʜוʘʤʠʷʪʠ ʤʘʭʩʫʩ ʚʘ ʘʚʚʘʣʠʥʜʘʨʘֹ״ʠʢʠʩʪʦʥ ʘוʫʨʠʠ ʊʦֹ״ʫʤתּ ʘʣʘʤʨʘʚʠץ

ʇʘʩ ʘʟ ʙʘ ʠʤʟʦ ʨʘʩʠʜʘʥʠ פʦʥʫʥʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ çɼʘʨ ʙʦʨʘʠ 

ʩʘʨʬʘʠ ʵʥʝʨʛʠʷ ʚʘ ʩʘʤʘʨʘʥʦʢʠʠ ʵʥʝʨʛʠʷè ʜʘʨ ʢʠʰʚʘʨʠ ʤʦ ʩʦʣʠ 2013, 

ʤʘʩʲʘʣʘ״ʦʠ ʩʘʤʘʨʘʥʦʢʠʠ ʵʥʝʨʛʠʷ ʚʘ ʠʩʪʝʲʤʦʣʠ ʛʘʨʤ  ʤʘʭʩʫʩʘʥ ʤʫ״ʠʤ 

ʛʘʨʜʠʜʘʥʜ [1]. 

ɹʦ ʜʘʨʥʘʟʘʨʜʦʰʪʠ ʘ״ʘʤʠʷʪʠ ʧʨʦʙʣʝʤʘʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ 

ʩʘʤʘʨʘʥʦʢʠʠ ʵʥʝʨʛʠʷ, ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʥʠʰʦʥʜʠ״ʘʥʜʘ״ʦʠ ʛʘʨʤʠ- 

ʤʫ״ʦʬʠʟʠʠ ʙʠʥʦ״ʦʠ ʥʘʚʙʫʥʸʜ ʚʘ ʠʩʪʠʬʦʜʘʰʘʚʘʥʜʘ ʙʘ ״ʫֹוֹוʘʪ״ʦʠ ʤʝʲʸʨʠʠ 

 ʦ, ʢʠ ʙʘ ʩʘʨʬʘʠ״ʦʬʠʟʠʠ ʙʠʥʦ״ʠʢʠʩʪʦʥ ʦʠʜ ʙʘ ʛʘʨʤʠʤʫוʫʨʠʠ ʊʦֹ״ʫʤתּ

ʠʜʜוֹ ʡʠʨʦʪʠסʦʥʠʙʘʠ ʵʥʝʨʛʠʷ ʜʘʨ ʩʦʭʪʤʦʥ ʥʠʛʘʨʦʥʠʜʘ ʰʫʜʘʘʥʜ, ʪʘוʘʤʘֹ״  

ʚʦʨʠʜ ʛʘʨʜʠʜʘ, ʄʝʲʸʨ ʚʘ ץʦʠʜʘ״ʦʠ ʩʦʭʪʤʦʥ  ʄפʉ ּתʊ 23-02-2021 " 

ɻʘʨʤʠʤʫ״ʦʬʠʟʠʠ ʙʠʥʦ״ʦ" ʘʟ ʥʘʚ ʪʘ״ʠʷ ʚʘ ʪʘʪʙʠץ ʰʫʜʘʘʩʪ. ɼʘʨ ʦʥ ʪʘʣʘʙʦʪ 

ʙʘʨʦʠ ʛʘʨʤʠʤʫ״ʦʬʠʟʠʠ ʙʠʥʦ״ʦ, ʙʦ ʤʘץʩʘʜʠ ʩʘʨʬʘʠ ʵʥʝʨʛʠʷ ״ʘʥʛʦʤʠ ʪʘʲʤʠʥʠ 

ʧʘʨʘʤʝʪʨ״ʦʠ ʩʘʥʠʪʘʨʠʶ ʛʠʛʠʝʥ  ʚʘ ʦʧʪʠʤʘʣʠʠ ʤʠʢʨʦʠץʣʠʤʠ ʦʥ״ʦ ʚʘ 

ʜʘʨʦʟʫʤʨʠʠ ʢʦʥʩʪʨʫʢʩʠʷ״ʦʠ ʠ״ʦʪʘʚʠʠ ʙʠʥʦʶ ʠʥʰʦʦʪ ʙʘ ʪʘʚʨʠ ʜʘץʠץ 

ʧʝʰʙʠʥ  ʛʘʨʜʠʜʘʘʩʪ. 

ʄʘץʩʘʜʠ ʢʦʨ: 

 - ʪʘʲʤʠʥʠ ʢʘʤ ʢʘʨʜʘʥʠ ʪʘʣʘʬʦʪʠ ʛʘʨʤ  ʚʘ ʪʘʰʘʢʢʫʣʠ ʰʘʨʦʠʪʠ ʤʫʩʦʠʜʠ 

ʤʠʢʨʦʠʢʣʠʤ ʜʘʨ ʙʠʥʦ״ʦʠ ʰʘ״ʨʚʘʥʜ ; 

- ʪʘʲʤʠʥʠ ʩʘʨʬʘʠ ʵʥʝʨʛʠʷ ʚʘ ʵʥʝʨʛʠʷʩʘʤʘʨʘʥʦʢ ʜʘʨ ʨʘʚʘʥʜʠ 

ʣʦʠ״ʘʢʘʰ , ʩʦʭʪʤʦʥ ʚʘ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʙʠʥʦ״ʦ; 

- ʤʫʘʡʷʥ ʢʘʨʜʘʥʠ ʰʘʢʣʠ ʤʫʩʦʠʜ ʚʘ ʩʘʤʘʨʘʥʦʢʠ ʛʝʦʤʝʪʨ  ʚʦʙʘʩʪʘ ʘʟ 

ʜʘʨʘֹוʘʠ ʩʘʨʬʘֹוʫʡʠʠ ʵʥʝʨʛʠʷ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʚʘ ʫʩʫʣ״ʦʠ ʢʦʨ: 
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- ʤʫʘʡʷʥ ʥʘʤʫʜʘʥʠ ʜʘʨʘʯʘʠ ʠʭʯʘʤʠʠ ʙʠʥʦ״ʦʠ ʰʘ״ʨʚʘʥʜ  ʙʦ 

ʜʘʨʥʘʟʘʨʜʦʰʪʠ ʪʘʣʘʙʦʪʠ ץʦʠʜʘ״ʦʠ ʩʦʭʪʤʦʥʠʠ ʘʤʘʣʢʫʥʘʥʜʘʠ ּתʫʤ״ʫʨʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ; 

- ʪʘ״ʣʠʣ ʚʘ ʦʤʫʟʠʰʠ ʰʘʢʣ״ʦʠ ʛʫʥʦʛʫʥʠ ʛʝʦʤʝʪʨʠʠ ʙʠʥʦ״ʦ; 

- ʤʫʘʡʷʥ ʥʘʤʫʜʘʥʠ ʰʘʢʣʠ ʤʫʬʠʜʠ ʛʝʦʤʝʪʨ  ʙʘʨʦʠ ʪʘʨ״ʨʝʟʠʠ ʙʠʥʦ״ʦʠ 

ʰʘ״ʨʚʘʥʜʠʠ ʵʥʝʨʛʠʷʩʘʤʘʨʘʥʦʢ. 

ʇʨʠʥʩʠʧ״ʦʠ ʫʤʫʤ . ɹʦ ʤʘʢʩʘʜʠ ʢʘʤ ʢʘʨʜʘʥʠ ʩʘʨʬʠ ʵʥʝʨʛʠʷʠ ʛʘʨʤ  

ʙʘʨʦʠ ʛʘʨʤ ʢʘʨʜʘʥʠ ʙʠʥʦ״ʦ ʜʘʨ ʜʘʚʨʘʠ ʩʘʨʜ  ʚʘ ʛʫʟʘʨʠʰʠ ʩʦʣ ʙʦʷʜ 

ʯʦʨʘʙʠʥʠ״ʦʠ ʟʝʨʠʥ ʧʝʰʙʠʥ  ʢʘʨʜʘ ʰʘʚʘʥʜ [4,5]: 

 ʦʠ״ʘʪʠ ʢʘʤʪʘʨʠʥʠ ʢʦʥʩʪʨʫʢʩʠʷ״ʠʝ, ʢʠ ʤʘʩʦ״ʤʠʚʫ ʪʘʨוʘֹ״ ʘʣʣʠ״ -

ʠ״ʦʪʘʚʠʠ ʙʝʨʫʥʠʠ ʙʠʥʦ״ʦʠ ״ʘֹוʤʠ ʷʢʭʝʣʘʜʦʰʪʘ ʚʘ ֹוʦʡʛʠʨ ʢʘʨʜʘʥʠ ״ʫֹוʨʘ״ʦʠ 

ʛʘʨʤʪʘʨ ʚʘ ʥʘʤʥʦʢʪʘʨʨʦ ʜʘʨ ʰʘʬʘʪʠ ʜʝʚʦʨ״ʦʠ ʜʦʭʠʣʠʠ ʙʠʥʦ ʪʘʲʤʠʥ 

ʤʝʢʫʥʘʥʜ; 

 ʦ ʙʦ ʪʘʲʤʠʥʠ ʧʘʡʚʘʩʪʰʘʚʠʠ״ʦʷʢʫʥʠʠ (ʙʣʦʢʠʨʦʥʠʠ) ʙʠʥʦוʘʤֹ״ -

ʙʦʵʲʪʠʤʦʜʠ ʙʠʥʦ״ʦʠ ״ʘʤʰʘʬʘʪ; 

- ʧʝʰʙʠʥ ʥʘʤʫʜʘʥʠ ״ʫֹוʨʘ״ʦʠ ʜʘʨʦʤʘʜ (ʪʘʥʙʫʨ) ʙʘʲʜ ʘʟ ʜʘʨ״ʦʠ 

ʜʘʨʦʤʘʜ; 

- ʪʘʤʦʶʣʠ ʤʝʨʠʜʠʘʥ ʸ ʥʘʟʜʠʢ ʙʘ ʦʥ ʜʦʰʪʘʥʠ ʥʘʤʦʠ ץʘʜʜʠʠ ʙʠʥʦ; 

- ʠʥʪʠʭʦʙʠ ʦץʠʣʦʥʘ ʚʘ ʜʫʨʫʩʪʠ ʤʘʩʦʣʝ״ʠ ʛʘʨʤʠʤʫ״ʦʬʠʟʠ ʩʘʤʘʨʘ- ʙʘʭʰ 

ʙʦ ʙʘʨʪʘʨʠʷʪ ʙʘ ʤʘʚʦʜ״ʦʠ ʛʘʨʤʠʛʫʟʘʨʦʥʠʠ ʢʘʤʪʘʨʜʦʰʪʘ; 

 ʦ, ʢʠ ʷʢʨʘʥʛʠʠ ʥʘʟʘʨʨʘʩʠ״ʦʪʘʜʝʚʦʨ״ʘʣʣʠ ʢʦʥʩʪʨʫʢʪʠʚʠʠ ʠ״ -

ʛʘʨʤʠʪʝʭʥʠʢʠʠ ʦʥ״ʦʨʦ ʪʘʲʤʠʥ ʤʝʢʫʥʘʥʜ (ʙʦ ʢʦʵʬʬʠʩʠʝʥʪʠ ʷʢʨʘʥʛʠʠ 

ʛʘʨʤʠʪʝʭʥʠʢʠʠ r ʙʘʨʦʙʘʨ ʙʘ 0,7 ʸ ʙʝʰʪʘʨ ʘʟ ʦʥ); 

- ʜʘʩʪʨʘʩʠʠ ʙʦʵʲʪʠʤʦʜʠ ֹוʦʡ״ʦʠ ʧʘʡʚʘʩʪʰʘʚ  ʚʘ ʯʦʢ״ʦʠ 

ʢʦʥʩʪʨʫʢʩʠʷ״ʦʠ ʠ״ʦʪʘʚ , ʠʥʯʫʥʠʥ ʢʦʥʩʪʨʫʢʩʠʷ״ʦʠ ʙʘʡʥʠʤʘʥʟʠʣ  ʙʘʨʦʠ 

ʪʘʲʤʠʨ; 

״ʠʟʦʪʠ ʛʘʨʤʠʜʠ״וʦʡʛʠʨ ʢʘʨʜʘʥʠ ʘʩʙʦʙʫ ʪʘֹוֹ - , ʯʫʥ ץʦʠʜʘ, ʜʘʨ ʟʝʨʠ 

ʩʫʨʦʭʠ״ʦʠ ʨʘʚʰʘʥʠʛʫʟʘʨʦʥ ʚʘ ʜʘʨ ʙʘʡʥʠ ʦʥ״ʦʚʫ ʜʝʚʦʨʠ ʙʝʨʫʥʘ ʧʝʰʙʠʥ  

ʥʘʤʫʜʘʥʠ ʛʘʨʤʠʤʫ״ʦʬʠʟʠʠ ʠʥʲʠʢʦʩʢʫʥʘʥʜʘ; 

- ʧʫʨʜʦʰʪ  ʚʘ ʜʘʨʦʟʫʤʨʠʠ ʢʦʥʩʪʨʫʢʩʠʷ ʚʘ ʤʘʩʦʣʝ״ʠ ʛʘʨʤʠʤʫ״ʦʬʠʟ 

ʟʠʸʜʘ ʘʟ 25 ʩʦʣ. 

ɹʘʨʦʠ ʙʘ״ʦʜʠ״ʠʠ ״ʘʣʣʠ ״ʘֹוʤʠʚʫ ʪʘʨ״  ʚʘ ʢʦʥʩʪʨʫʢʪʠʚ , ʧʝʰ ʘʟ ״ʘʤʘ, 

ʙʦʷʜ ʥʠʰʦʥʜʠ״ʘʥʜʘʠ ״ʠʩʦʙʰʫʜʘʠ ʠʭʯʘʤ ʙʫʜʘʥʠ ʙʠʥʦ ʙʘ ʥʘʟʘʨ ʛʠʨʠʬʪʘ 

ʰʘʚʘʜ (ʨʘʩʤʠ 1). 

ʅʠʰʦʥʜʠ״ʘʥʜʘʠ ״ʠʩʦʙʰʫʜʘʠ ʠʭʯʘʤʠʠ ʙʠʥʦ 
des
ek  ʙʦʷʜ ʙʦ ʬʦʨʤʫʣʘ 

ʤʫʘʡʷʥ ʢʘʨʜʘ ʰʘʚʘʜ. 

 /des sum
e e hk A V=

                (1) 

ʢʠ ʜʘʨ ʠʥ ֹוʦ: 
sum
eA - ʤʘʩʦ״ʘʪʠ ʫʤʫʤʠʠ ʩʘʪ״ʠ ʜʦʭʠʣʠʠ ʠ״ʦʪʘ-

ʢʦʥʩʪʨʫʢʩʠʷ״ʦʠ ʙʝʨʫʥʘ, ʘʟ ֹוʫʤʣʘ ʙʦʤʧʫʰʠ (ʙʦʣʦʧʫʰʠ) ʦʰʸʥʘʠ ʙʦʣʦ ʚʘ 

ʙʦʣʦʧʫʰʠ ʬʘʨʰʠ ʦʰʸʥʘʠ ʧʦʸʥʠʠ ʭʫֹוʨʘʠ ʛʘʨʤʰʘʚʘʥʜʘ, ʤ
2
; 

   Vh - ״ʘֹוʤʠ ʛʘʨʤʰʘʚʘʥʜʘʠ ʙʠʥʦ, ʙʘʨʦʙʘʨ ʙʘ ״ʘֹוʤʠ ʤʘ״ʜʫʜʢʘʨʜʘʠ ʩʘʪ״ʠ 

ʜʦʭʠʣʠʠ ʜʝʚʦʨ״ʦʠ ʙʝʨʫʥʠʠ ʙʠʥʦ, ʤ
3
. 
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ʄʘʬ״ʫʤ״ʦʠ ʦʤʠʣʠ ʰʘʢʣ ʚʘ ʥʠʰʦʥʜʠ״ʘʥʜʘʠ ʠʭʯʘʤ  (ʪʘʥʦʩʫʙʠ 

ʤʘʩʦ״ʘʪʠ ʜʝʚʦʨ״ʦʠ ʙʝʨʫʥʘ ʙʘ ״ʘֹוʤʠ ʙʠʥʦ) ʜʫ ʫʥʩʫʨʠ ʘʩʦʩ  ʙʘʨʦʠ ʪʘ״ʣʠʣʠ 

ʰʘʢʣʠ ʛʝʦʤʝʪʨʠʠ ʙʠʥʦ ʤʝʙʦʰʘʥʜ. ɼʘʨ ʙʘʲʟʝ ʤʘʚʨʠʜ״ʦ ʤʦ ʤʝʪʘʚʦʥʝʤ ʦʥʨʦ 

 .ʦʜ ʥʘʤʦʝʤ״ʠʰ ʧʝʰʥʠוʘʤʯʫʥ ʚʦʩʠʪʘʠ ʩʘʥֹ״

ɹʘʲʟʝ ʪʘסʠʨʸʙʘʥʜʘ״ʦʠ ʤʘʨʙʫʪ ʙʘ ʰʘʢʣʠ ʙʠʥʦ, ʢʠ ʙʘ ʪʘʣʘʙʦʪʠ ʛʘʨʤʠʜʠ״  

ʚʘ ʭʫʥʫʢʢʫʥ  ʪʘʲʩʠʨ ʤʝʨʘʩʦʥʘʥʜ, ʢʦʵʬʬʠʪʩʠʝʥʪʠ ʠʭʯʘʤ , ʙʘʣʘʥʜʠʠ ʜʝʚʦʨ, 

ʠץʣʠʤ ʚʘ ʭʫʩʫʩʠʷʪ״ʦʠ ʢʦʥʩʪʨʫʢʩʠʷ״ʦʠ ʠ״ʦʪʘʚ  ʤʝʙʦʰʘʥʜ. ʀʥ ʭʫʩʫʩʠʷʪ״ʦ 

ʪʘסʠʨʸʙʘʥʜʘ״ʦʠ ʤʫ״ʠʤʝ ʤʝʙʦʰʘʥʜ, ʢʠ ʙʦʷʜ ʙʘʨʨʘʩ  ʰʘʚʘʥʜ, ʟʝʨʦ ʦʥ״ʦ ʙʘ 

ʪʘʣʘʙʦʪʠ ʵʥʝʨʛʠʷ ʙʘʨʦʠ ʥʠʛʦ״ ʜʦʰʪʘʥʠ ״ʘʨʦʨʘʪʠ ʙʘʨʦ״ʘʪ ʜʘʨ ʙʠʥʦ 

ʘʣʦץʘʤʘʥʜʘʥʜ. 

ʐʘʢʣʠ ʛʝʦʤʝʪʨ  ʚʘ ֹוʦʡʛʠʨʰʘʚʠʠ ʙʠʥʦ״ʦ ʙʘ ʤʠʢʨʦʠץʣʠʤʠ ʜʦʭʠʣʘʠ ʦʥ 

ʪʘʲʩʠʨʠ ʢʘʣʦʥ ʤʝʨʘʩʦʥʘʜ. ʀʭʯʘʤ  ʷʢʝ ʘʟ ʦʤʠʣ״ʦʠ ʤʫ״ʠʤʪʘʨʠʥʠ ʢʘʤ ʢʘʨʜʘʥʠ 

ʪʘʣʘʙʦʪʠ ʛʘʨʤʠʜʠ״  ʚʘ ʭʫʥʫʢʢʫʥ  ʤʝʙʦʰʘʜ. ʀʥ ʥʠʰʦʥʜʠ״ʘʥʜʘ״ʦ ʘʟ 

ʤʘʬ״ʫʤ״ʦʠ ʛʝʦʤʝʪʨ  ʛʠʨʠʬʪʘ ʰʫʜʘʘʥʜ, ʢʠ ʙʘʨʦʠ ״ʘʜʜʠ ʥʠ״ʦ  ʨʘʩʦʥʠʜʘʥʠ 

 .ʠ ʰʘʢʣʠ ʦʥ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜץʤʠ ʜʦʭʠʣʠʠ ʩʦʭʪʦʨ ʤʫʚʦʬʠוʘֹ״

 

 
ʈʘʩʤʠ 1. ʅʠʰʦʥʜʠ״ʘʥʜʘʠ ʤʝʲʸʨʠʠ ʠʭʯʘʤʠʠ ʙʠʥʦ״ʦʠ ʰʘ״ʨʚʘʥʜ 

ʅʠʰʦʥʜʠ״ʘʥʜʘʠ ״ʠʩʦʙʠʠ ʠʭʯʘʤ  ʙʘʨʦʠ ʙʠʥʦ״ʦʠ ʰʘ״ʨʚʘʥʜ  
des
ek , ʯʫʥ 

ʦʠ ʤʝʲʸʨʠʠ ʠʭʯʘʤ״ʦʠʜʘ, ʥʘʙʦʷʜ ʘʟ ʘʨʟʠʰץ  ʟʠʸʜ ʙʦʰʘʜ 
reg
ek  [2,4,5]. 

ʄ.ɺ. ʈʫʙʮʦʚʘ ʚʘ ɽ. ʉʝʤʸʥʦʚ ץʘʡʜ ʤʝʢʫʥʘʜ, ʢʠ ״ʘʣʣʠ ״ʘֹוʤʠʚʫ ʪʘʨ״  

ʙʦʷʜ ʘʬʟʦʠʰʠ ʠʭʯʘʤʠʠ ʰʘʢʣʠ ״ʘֹוʤʠʠ ʙʠʥʦʨʦ ʙʘʨʦʠ ʢʘʤ ʢʘʨʜʘʥʠ ʤʘʩʦ״ʘʪʠ 

ʥʠʩʙʠʠ ʩʘʪ״ʠ ʠʥʪʠץʦʣʠ ʛʘʨʤ  ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʢʦʵʬʬʠʩʠʝʥʪʠ ʠʭʯʘʤʠʨʦ ʜʘʨ 

ʙʘʨ ʛʠʨʘʥʜ. ׳ʘʥʛʦʤʠ ״ʠʩʦʙ ʢʘʨʜʘʥʠ ʠʭʯʘʤʠʠ ʙʠʥʦ״ʦ ץʦʥʫʥʠʷʪʠ ʘʬʟʦʠʰʠ 

ʩʘʤʘʨʘʥʦʢʠʠ ʵʥʝʨʛʠʷ ʙʦ ״ʘʤʦʥ ʤʘʩʦ״ʘʪʠ ʷʢʭʝʣʘʠ ʬʘʨʰʠ ʦʰʸʥʘ, ʚʘʣʝ ʙʦ 
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ʅʦʨʤʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʢʦʤʧʘʢʪʥʦʩʪʠ ʛʨʘʞʜʘʥʩʢʠʭ ʟʜʘʥʠʡ   
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ʘʥʜʦʟʘ״ʦʠ ʛʫʥʦʛʫʥ, ʢʠ ʜʘʨ ʨʘʩʤʠ 3.2 ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ, ʤʫʰʦ״ʠʜʘ ʤʝʰʘʚʘʜ. 

[3,4]. 

 

 
ʈʘʩʤʠ 2. ʊʘʲʩʠʨʠ ʰʘʢʣʠ ʪʘʨ״ʠ ʙʠʥʦ ʙʘ ʙʦʣʦʨʘʚʠʠ ʵʥʝʨʛʠʷʩʘʤʘʨʘʥʦʢ 

[3,4,5,]. 

 

ɹʦ ʜʘʨʥʘʟʘʨʜʦʰʪʠ ʦʤ ʟʠʰʠ ״ʘʣʣʠ ״ʘֹוʤʠʚʫ ʪʘʨ״ , ʥʘץʰʘ״ʦʠ ʜʘʨ ʨʘʩʤʠ 

2 ʦʚʘʨʜʘʰʫʜʘ, ʥʘʚʲʠ ״ʘʣʣʠ ״ʘֹוʤʠʚʫ ʪʘʨ״ʠʠ ʙʠʥʦʠ ʚʘʩʝʙʘʨʠ ʰʘ״ʨʚʘʥʜ , ʢʠ 

ʙʘ״ʦʠ ʤʫʩʙʘʪʠ ʩʘʤʘʨʘʥʦʢʠʠ ʵʥʝʨʛʝʪʠʢʠʨʦ ʛʠʨʠʬʪʘʘʩʪ, ʙʘʨʦʠ ʠʩʪʠʬʦʜʘ ʜʘʨ 

ʰʘʨʦʠʪʠ ʠץʣʠʤ-ʪʘʙʠʠʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʪʘʚʩʠʷ ʜʦʜʘ ʤʝʰʘʚʘʜ (ʨʘʩʤʠ 

3). 
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ʈʘʩʤʠ 3. ɹʠʥʦʠ ʠʩʪʠץʦʤʘʪʠʠ ʚʘʩʝʙʘʨʠ ʪʘʚʩʠʷʰʘʚʘʥʜʘ. 

 

״ʤʠʚʫ ʪʘʨוʘֹ״ ʘʣʣʠ״ ʠʷʠ״ʘʥʛʦʤʠ ʪʘ׳ , ʙʦʷʜ ʘʟ ֹוʦʡʛʠʨ ʢʘʨʜʘʥʠ ʪʠʨʝʟʘ״ʦ 

ʜʘʨ ״ʘʨʜʫ ʜʝʚʦʨʠ ʙʝʨʫʥʠʠ ״ʫֹוʨʘ״ʦʠ ʢʫʥֹו  ʭʫʜʜʦʨ  ʢʘʨʜ. ɺʘץʪʝ ʢʠ 

ʤʠʸʥʘʜʝʚʦʨ״ʦʠ ʙʦʨʙʘʨʜʦʨ ʙʘ ʜʝʚʦʨ״ʦʠ ʥʠ״ʦʠʠ ʙʘʨ  ʧʘʡʚʘʩʪ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ, 

ʧʝʰʙʠʥ  ʥʘʤʫʜʘʥʠ ʯʦʢ, ʢʠ ʰʘʢʣʪʘסʡʠʨʸʙʠʠ ʤʫʩʪʘʲץʠʣʦʥʘʠ ʜʝʚʦʨʠ ʙʘʨ  ʚʘ 

ʤʠʸʥʘʜʝʚʦʨʨʦ ʪʘʲʤʠʥ ʤʝʥʘʤʦʷʜ, ʟʘʨʫʨ ʤʝʙʦʰʘʜ. 

ɺʦʙʘʩʪʘʛʠʠ ʪʘסʡʠʨʸʙʠʠ ʤʘʩʦ״ʘʪʠ ʢʦʥʩʪʨʫʢʩʠʷ״ʦʠ ʠ״ʦʪʘʚ  ʘʟ 

ʪʘסʡʠʨʸʙʠʠ ʤʘʩʦ״ʘʪʠ ʦʰʸʥʘʠ ʙʘʣʘʥʜʠʠ ʷʢʭʝʣʘʜʦʰʪʘ (3ʤ) ʜʘʨ ʨʘʩʤʠ 4 ʦʚʘʨʜʘ 

ʰʫʜʘʘʩʪ. 

 

 
ʈʘʩʤʠ 4. ɺʦʙʘʩʪʘʛʠʠ ʪʘסʡʠʨʸʙʠʠ ʤʘʩʦ״ʘʪʠ ʢʦʥʩʪʨʫʢʩʠʷ״ʦʠ ʠ״ʦʪʘʚ  ʘʟ 

ʪʘסʡʠʨʸʙʠʠ ʤʘʩʦ״ʘʪʠ ʬʘʨʰʠ ʦʰʸʥʘ. 

 

ʘʜʚʘʣʠ 1. ɺʦʙʘʩʪʘʛʠʠ ʙʫʟʫʨʛʠʠ ήתּ , ʘʟ ʙʘʨʠ ʙʠʥʦ L ʚʘ ʤʘʩʦ״ʘʪʠ 

ʠ״ʦʪʘʜʝʚʦʨ״ʦʠ ʙʝʨʫʥʘ ὃ  

ɹʘʨʠ 

ʙʠʥʦ 

L, ʤ 

═▄
▼◊□, 

ʤ
2
 

˗̓◄►,  
ɺʪ/( 

ʤ
2ϽÁʉ) 

░̠▪█, 

ɺʪ/( 

ʤ
2ϽÁʉ) 

□̠, 

ɺʪ/( 

ʤ
2ϽÁʉ) 

╠▐
◐
,  

ɻɼʞ 

▲▐
▀▄▼,  

▲▐
▀▄▼, ʢɼʞ/(ʤ

2
 

ϽÁʉ-ʩʫʪ) 

14.0 2554 1.391 0.701 2.051 1642124 114.1 

16.0 2476 1.351 0.717 2.069 1588882 110.2 

18.0 2426 1.352 0.734 2.087 1562694 108.5 

20.0 2397 1.344 0.755 2.085 1539295 106.8 

22.0 2378 1.347 0.745 2.095 1529262 106.1 

 

ʍʫʣʦʩʘ״ʦ. ɹʦ ʤʘץʩʘʜʠ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʭʫʩʫʩʠʷʪ״ʦʠ ʤʫʥʦʩʠʙʠ 

ʪʝʭʥʠʢ-ʠʢʪʠʩʦʜʠʠ ʙʠʥʦ ʚʘ ʤʠʥʙʘʲʜ ʢʘʤ ʢʘʨʜʘʥʠ ʩʘʨʬʠ ʭʦʩʠ ʵʥʝʨʛʠʷ ʙʘʨʦʠ 

ʛʘʨʤ ʢʘʨʜʘʥ ʪʘʚʩʠʷ ʜʦʜʘ ʤʝʰʘʚʘʜ: 

 .ʠʠ ʠʯʭʘʤʠ ʙʠʥʦ״ʤʠʚʫ ʪʘʨוʘֹ״ ʘʣʣʠ׳ .1

2. ʅʠʰʦʥʜʠ״ʘʥʜʘʠ ״ʠʩʦʙʠʠ ʠʭʯʘʤʠʠ ʙʠʥʦ״ʦʠ ʠʩʪʠץʦʤʘʪ ʥʘʙʦʷʜ ʘʟ 
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ʥʠʰʦʥʜʠ״ʘʥʜʘ״ʦʠ ʤʫץʘʨʨʘʨʥʘʤʫʜʘʠ ʙʘʥʜʠ 32 ʄפʉ ּתʊ 23-02-2021 

çɻʘʨʤʠʤʫ״ʦʬʠʟʠʠ ʙʠʥʦ״ʦè ץʘʙʫʣ ʢʘʨʜʘ ʰʘʚʘʜ. 

3. ɼʘʨ ʦʭʠʨʠ ʤʘץʦʣʘ ʜʠʘʛʨʘʤʤʘʠ ʚʦʙʘʩʪʘʛʠʠ ʪʘסʡʠʨʸʙʠʠ ʤʘʩʦ״ʘʪʠ 

ʢʦʥʩʪʨʫʢʩʠʷ״ʦʠ ʠ״ʦʪʘʚ  ʘʟ ʪʘסʡʠʨʸʙʠʠ ʤʘʩʦ״ʘʪʠ ʬʘʨʰʠ ʦʰʸʥʘ ʦʚʘʨʜʘ 

ʰʫʜʘʘʩʪ, ʚʘ ʘʟ ʦʥ ʙʘʨʤʝʦʷʜ, ʢʠ ʤʘʩʦ״ʘʪʠ ʢʦʥʩʪʨʫʢʩʠʷ״ʦʠ ʠ״ʦʪʘʚ  ʙʦ ʚʘʩʝʲʪʘʨ 

ʛʘʨʜʠʜʘʥʠ ʙʘʨʠ ʙʠʥʦ ʢʘʤ ʰʫʜʘ, ʙʘ ʵʥʝʨʛʠʷʩʘʤʘʨʘʥʦʢʠʠ ʙʠʥʦ ʪʘʲʩʠʨʠ ʭʫʙ 

ʤʝʨʘʩʦʥʘʜ. 

ʌʝ״ʨʠʩʪʠ ʘʜʘʙʠʸʪ 

ʫʡוʠʢʠʩʪʦʥ çɼʘʨ ʙʦʨʘʠ ʩʘʨʬʘֹוʫʨʠʠ ʊʦֹ״ʫʤתּ ʦʥʫʥʠפ .1  ʚʘ 

ʩʘʤʘʨʘʥʦʢʠʠ ʵʥʝʨʛʠʷè ʘʟ 19 ʩʝʥʪʷʙʨʠ ʩʦʣʠ 2013, ˉ1018. 

2. ʄפʉ ּתʊ 23-02-2021. ʄʝʲʸʨ ʚʘ ץʦʠʜʘ״ʦʠ ʩʦʭʪʤʦʥʠʠ ּתʫʤ״ʫʨʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ çɻʘʨʤʠʤʫ״ʦʬʠʟʠʠ ʙʠʥʦ״ʦè. ʂʫʤʠʪʘʠ ʤʝʲʤʦʨ  ʚʘ ʩʦʭʪʤʦʥʠ 

ʥʘʟʜʠ ׳ʫʢʫʤʘʪʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ .ï ɼʫʰʘʥʙʝ: ʅʘʰʨʠʸʪ: ʂɺɼ çʇʀʊ 

ʉʚʘʄè, çʄʘʨʢʟʠ ʥʘʰʨʠʸʪè, 2021. - 38 ʩ. 

3. ʉʝʤʝʥʦʚʘ ʕ.ɽ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʦʵʬʬʝʢ-ʪʠʚʥʦʩʪʠ 

ʟʜʘʥʠʷ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ / ʕ.ɽ. ʉʝʤʝʥʦʚʘ, ɸ.ɸ. ʊʶʪʝʨʝʚ - ʊʝʢʩʪ: 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʅʘʫʯʥʳʡ ʚʝʩʪʥʠʢ ɺɻɸʉʋ. ɺʳʩʦʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʕʢʦʣʦʛʠʷ. - 2011. -  ̄1. - ʉ. 102-104. 

4. ʂʘʨʠʤʦʚ ʅ.ʄ. ɺʣʠʷʥʠʝ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʥʘ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʜʘʥʠʡ / ʅ.ʄ. ʂʘʨʠʤʦʚ. // ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ. 

ʉʝʨʠʷ: ʀʥʞʝʥʝʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ïɼʫʰʘʥʙʝ, 2022. ˉ3 (59) - ʉ. 125-128. 

5. ʂʘʨʠʤʦʚ ʅ.ʄ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ 

ʟʜʘʥʠʡ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʊʘʜʞʠʢʠʩʪʘʥʘ / ʅ.ʄ. ʂʘʨʠʤʦʚ, ɹ.ɸ. 

ɻʫʣʷʤʦʚ, ʌ.ʅ. ʍʘʩʘʥʦʚ // ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

çʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ - ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʩʦʟʜʘʥʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʩʪʨʘʥʳè. 

ɼʫʰʘʥʙʝ, - 2020. - ʉ. 53-56. 

 
ɿɸɺʀʉʀʄʆʉʊʔ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʀ ɿɼɸʅʀʁ ʆʊ ʀʍ ʆɹʒɽʄʅʆ-

ʇʃɸʅʀʈʆɺʆʏʅʓʍ ʈɽʐɽʅʀʁ 
ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʚʷʟʴ ʠ 

ʟʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ ʦʪ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʦʙʲʝʤʥʥʦ-
ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ. 

ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ, ʦʩʦʙʝʥʥʦ ʧʨʠ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ 
ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʦʙʣʝʤ 
ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʟʜʘʥʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʥʦʛʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 
ʤʝʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʘʚʠʣʴʥʳʝ ʦʙʲʝʤʥʳʝ, ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʠʣʠ 
ʚʳʛʦʜʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ. 

 ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʥʘʣʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʟʜʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʨʫʛʣʳʝ ʠ 
ʨʘʚʥʦʩʪʦʨʦʥʥʠʝ ʯʝʪʳʨʝʭʫʛʦʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʣʫʯʰʝ ʜʨʫʛʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ ʩ 
ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʵʢʦʥʦʤʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʢʨʫʞʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 
ʆʜʥʘʢʦ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤʘʭ ʢʨʫʛʘ ʠ ʢʚʘʜʨʘʪʥʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʧʣʘʥʠʨʦʚʢʠ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʤʝʱʝʥʠʡ, ʪʨʝʙʦʚʘʥʠʡ ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ, 
ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʠʛʨʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʡ. 

ʂʨʫʧʥʦʛʨʘʥʥʘʷ ʬʦʨʤʘ ʟʜʘʥʠʷ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ 
ʟʜʘʥʠʡ. ɺ ʪʘʢʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʝ ʟʜʘʥʠʷ ʜʠʟʘʡʥʝʨ ʚʳʠʛʨʘʣ ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʠ ʧʣʦʱʘʜʠ ʦʢʨʫʞʘʶʱʠʭ ʧʦʩʪʨʦʝʢ, ʘ 
ʪʘʢʞʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ʧʦʤʝʱʝʥʠʡ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʦʙʲʝʤʥʦʝ 
ʨʝʰʝʥʠʝ, ʬʦʨʤʘ, ʠʥʪʝʛʨʘʮʠʷ, ʧʣʦʱʘʜʴ, ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʦʝʢʪʠʨʦʚʱʠʢ, 
ʛʨʘʞʜʘʥʩʢʠʝ ʟʜʘʥʠʷ. 

 
DEPENDENCE OF ENERGY EFFICIENCY OF BUILDINGS ON THEIR SPACE AND 

LAYOUT SOLUTIONS  
Annotation: This article examines and analyzes the connection and dependence of the 

energy efficiency of buildings on their design and space-planning solutions. 
Energy saving and efficiency in the Republic of Tajikistan, especially in the design, 

construction and operation of buildings and structures, is considered one of the most important 
issues in modern industry. To overcome the problems of energy conservation in buildings, many 
architectural and structural measures are used, including correct volumetric, design and 
structural solutions or beneficial building design. 

 In this paper, the analysis of the geometric shape of buildings shows that round and 
equilateral quadrangular structures are better than other geometric shapes in terms of energy 
saving and space saving of surrounding structures. However, in the geometric shapes of a circle 
and a square rectangle, from the point of view of the layout and location of premises, the 
requirements of current standards, the design is inferior to a certain area of the premises. 

The large-faceted building shape is suitable for designing energy-efficient buildings. In 
such a geometric shape of the building, the designer benefited both from the point of view of 
energy saving and from the point of view of saving the area of surrounding buildings, as well as 
from the point of view of the arrangement of the premises. 

Keywords: Energy saving and efficiency, structural-volumetric solution, shape, 
integration, area, enclosing structures, designer, civil buildings. 
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1
ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ 
2
ʆʪʢʨʳʪʘʷ ʘʢʮʠʦʥʝʨʥʘʷ ʦʙʱʝʩʪʚʦ çɹʘʨʢʠ ʊʦʯʠʢè 

 
ɸʥʥʦʪʘʮʠʷ: çɺʦʜʘ ï ʵʪʦ ʞʠʟʥʴè ʛʣʘʩʠʪ ʥʘʨʦʜʥʘʷ ʧʦʩʣʦʚʠʮʘ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʠ 

ʧʦʢʘʟʳʚʘʝʪ ʚʩʝ ʟʥʘʯʠʤʦʩʪʴ ʚʦʜʳ ʚ ʥʘʰʝʤ ʨʝʛʠʦʥʝ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʮʝʥʥʝʝ ʞʠʟʥʠ? 

ʅʠʯʪʦ, ʧʦʵʪʦʤʫ ʚʦʜʘ ʜʣʷ ʥʘʩ ʷʚʣʷʝʪʩʷ ʙʝʟ ʮʝʥʥʳʤ ʜʘʨʦʤ ʧʨʠʨʦʜʳ. ʕʪʦ ʢʦʛʜʘ ʥʘ ʦʭʨʘʥʫ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝ ʧʨʦʚʦʜʠʪʴ ʟʘʪʨʘʪʳ. ɹʣʠʞʘʡʰʝʤ 

ʙʫʜʫʱʝʤ ʜʝʬʠʮʠʪ ʚʦʜʳ ʚ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʷʭ ʤʠʨʘ ʩʪʘʥʝʪ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ, 

ʪʨʝʙʫʶʱʝʝ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʝʩʣʠ ʥʝ ʙʫʜʝʪ ʥʘʡʜʝʥʳ ʘʜʝʢʚʘʪʥʳʝ ʤʝʪʦʜʳ 

ʚʦʜʦ-ʩʙʝʨʝʞʝʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʉʝʛʦʜʥʷ ʘʢʪʠʚʥʦ ʬʦʨʤʠʨʫʝʪʩʷ 

ʜʚʠʞʝʥʠʝ ʚ ʧʦʜʜʝʨʞʢʫ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʠʭ ʨʘʟʚʠʪʠʶ, 

ʢʦʪʦʨʳʡ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʥʦʩʠʪ 

ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ. ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʦʜʦ-ʩʙʝʨʝʞʝʥʠʷ, ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, 

ʜʝʡʩʪʚʠʷ, ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ, ʤʝʣʠʦʨʘʮʠʷ ʥʝʜʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʨʝʘʙʠʣʠʪʘʮʠʷ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʫʨʦʚʝʥʴ ʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʥʦʩ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʬʦʥʜʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ ʩʦʩʪʘʚʣʷʝʪ - 50%, ʘ ʥʘ ʤʘʰʠʥʥʦʤ ʚʦʜʦʧʦʜʲʝʤʝ - 60%. 

ʇʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʥʝʜʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʜʠʥʘʤʠʢʫ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ 
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ʚʦʜ ʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. [1]. ɺʩʝ ʵʪʦ, ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʦʚʳʰʝʥʠʶ 

ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ, ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʦʜʦ-ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚʧʣʦʪʴ ʜʦ ʚʳʚʦʜʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʠʟ ʩʝʣʴʭʦʟʘ 

ʦʙʦʨʦʪʘ. ʉʦʚʨʝʤʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʠ ʝʛʦ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʪʨʝʙʫʝʪ ʩʝʨʴʝʟʥʦʛʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʰʝʥʠʷ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʍʘʪʣʦʥʩʢʦʡ, 

ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʷʭ ʠ ʈʘʡʦʥʘʭ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ ʚ ʭʦʜʝ 

ʦʧʳʪʥʳʭ ʨʘʙʦʪ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʮʝʥʘ ʦʜʥʦʛʦ ʢʫʙʦʤʝʪʨʘ ʚʦʜʳ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʟʘʥʠʞʝʥʘ. ʆʜʥʘʢʦ, ʵʪʦ ʤʠʟʝʨʥʘʷ ʩʫʤʤʘ ʥʝ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʦʩʪʫʧʘʝʪ ʥʘ 

ʨʘʩʯʝʪʥʳʝ ʩʯʝʪʘ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʨʝʰʝʥʠʝ ʚʩʝʭ 

ʧʨʦʙʣʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘò ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʚʦʜʥʦʛʦ 

ʩʝʢʪʦʨʘ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʛʜʝ ʨʘʩʧʠʩʘʥʳ ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 

ʜʝʡʩʪʚʠʡ ʠ ʧʦʵʪʘʧʥʦʛʦ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ:  

- ʈʝʘʙʠʣʠʪʘʮʠʶ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʝʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʦʡ; 

- ʆʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʚʦʜʥʳʭ ʨʝʩʫʨʩʘʭ ʚʩʝʭ 

ʢʘʪʝʛʦʨʠʡ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʚʦʜʦ-ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ ʫʯʝʪʦʤ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʦʜʦʜʝʣʝʥʠʷ;  

- ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʣʥʦʛʦ ʚʦʟʤʝʱʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʧʦʩʪʘʚʢʫ ʚʦʜʳ, 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʚʦʜʦ-ʩʙʝʨʝʞʝʥʠʠ; 

- ʇʦʣʥʦʝ ʦʩʚʦʝʥʠʝ ʧʨʠʛʦʜʥʳʭ ʢ ʦʨʦʰʝʥʠʶ ʟʝʤʝʣʴ; 

- ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

- ʈʝʘʣʠʟʘʮʠʶ ʧʨʦʛʨʘʤʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʜʦʩʙʝʨʝʞʝʥʠʷ;  

- ʇʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʥʘ ʩʠʩʪʝʤʥʳʡ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ, ʘ ʥʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʝʜʠʥʠʮ, ʧʦʚʩʝʤʝʩʪʥʦʝ ʩʦʟʜʘʥʠʝ 

ɸɺʇ, ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʫʧʨʘʚʣʝʥʠʝ ʩʧʨʦʩʦʚ ʥʘ ʚʦʜʫ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʣʘʪʝʞʝʡ ʟʘ ʚʦʜʫ ʠ ʝʝ ʜʦʩʪʘʚʢʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ, ʨʘʟʚʠʪʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤ ʯʘʩʪʥʦʛʦ, ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʠ ʘʢʮʠʦʥʝʨʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʨʳʥʦʯʥʦʡ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʵʪʘʧʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʨʘʩʰʠʨʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʩʠʩʪʝʤ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʠ 

ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʦʯʠʩʪʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʧʦʵʪʘʧʥʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʩʦʚʝʨʰʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʚʦʜʦ - ʫʯʸʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʩʠʩʪʝʤʘʭ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʢʘʥʘʣʠʟʘʮʠʠ; 

- ʈʘʟʚʠʪʠʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ, ʟʘʚʝʨʰʝʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʈʦʛʫʥʩʢʦʡ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʨʫʛʠʭ ɻʕʉ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ; 

- ʇʦʵʪʘʧʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʦʜʥʳʤ ʬʘʢʪʦʨʦʤ (ʥʘʚʦʜʥʝʥʠʷ, ʧʦʜʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʠʥʞʝʥʝʨʥʳʝ 
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ʩʦʦʨʫʞʝʥʠʷ, ʣʠʢʚʠʜʘʮʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʩʝʣʝʡ, ʟʘʩʦʣʝʥʠʝ ʟʝʤʝʣʴ, ʧʨʦʨʳʚʘ 

ʦʧʘʩʥʳʭ ʦʟʝʨʘ, ʧʫʣʴʩʠʨʫʶʱʠʝ ʣʝʜʥʠʢʠ ʠ ʪ.ʧ.); 

- ɿʘʱʠʪʘ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʥʘ ʦʩʥʦʚʝ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ; 

ʆʙʱʝʡ ʮʝʣʴʶ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʢʦʥʢʨʝʪʥʳʭ ʜʝʡʩʪʚʠʡ - ʷʚʣʷʝʪʩʷ 

ʦʟʜʦʨʦʚʣʝʥʠʝ, ʩʪʘʙʠʣʠʟʘʮʠʷ ʠ ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ ʚ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʆʩʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤʠ 25-ʪʠ ʣʝʪʥʝʡ ʨʘʙʦʪʳ ʄʂɺʂ ʩʪʘʣʦ 

ʙʝʩʢʦʥʬʣʠʢʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʎɸ. ɺʩʝ ʵʪʦ ʩʪʘʣʦ, ʙʣʘʛʦʜʘʨʷ ʜʦʩʪʠʛʥʫʪʳʤ ʧʫʪʝʤ ʦʙʤʝʥʘ 

ʠʜʝʷʤʠ, ʘʢʪʠʚʥʳʤ ʦʙʩʫʞʜʝʥʠʷʤ ʥʘ ʨʘʟʣʠʯʥʳʭ ʟʘʩʝʜʘʥʠʷʭ ɻʣʘʚʘʤʠ 

ɻʦʩʫʜʘʨʩʪʚ ʎɸ, ʯʣʝʥʦʚ ʄʂɺʂ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ɹɸʄ [2].  

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ, ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʩʙʣʠʞʘʪʴʩʷ ʩ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʉʝʪʴʶ ɹʘʩʩʝʡʥʦʚʳʭ ʆʨʛʘʥʠʟʘʮʠʡ (ʄʉɹʆ), ʭʦʪʷ ʫʞʝ 

ʩʫʱʝʩʪʚʫʝʪ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʝʪʴ ʙʘʩʩʝʡʥʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ï çɺʦʩʪʦʯʥʘʷ 

ɽʚʨʦʧʘ, ʂʘʚʢʘʟ ʠ ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷè ʉɺʆ ɺɽʂʎɸ (ɽɽʉʉɸ- NBO), ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʥʥʘʷ ʄʂɺʂ ʦʪʢʨʳʪʘʷ ʩʠʩʪʝʤʘ ʉɸWATER-info. 

ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʚ ʎɸ ʥʘ ʙʘʟʝ ɹɺʆ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʪʠʧʫ 

çʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʯʥʳʭ ʦʙʲʝʜʠʥʝʥʥʳʭ ʙʘʩʩʝʡʥʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʡ (ʄ ʈ 

ʆ ɹ ʆ)è, ʧʨʠʤʝʨʦʤ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ ʈʝʛʠʦʥʘʣʴʥʳʝ ʩʝʪʠ ʙʘʩʩʝʡʥʦʚʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʤʠʨʝ: 

ɸʬʨʠʢʘ ï ɸʉɹʆ (ANBO) 

ʃʘʪʠʥʩʢʘʷ ɸʤʝʨʠʢʘ ï ʃɸʉɹʆ (LANBO) 

ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ ïʉɸʉɹʆ (NANBO) 

ɸʟʠʷ - ʉɸʈɹʆ ï(NARBO) 

ɹʨʘʟʠʣʠʷ ï ɹʉɹʆ ï (REBOB) 

ʎʝʥʪʨʘʣʴʥʘʷ ɽʚʨʦʧʘ ï ʉɹʆʎɺɽ (CEENBO) 

ɺʦʩʪʦʯʥʘʷ ɽʚʨʦʧʘ, ʂʘʚʢʘʟ ʠ ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ-ʉɺʆ ɺɽʂʎɸ (ɽɽʉʉɸ- NBO) 

ɹʘʩʩʝʡʥ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ ï ʉʄʉɹʆ(MENBO) ʠ ʜʨ. 

ʉʦʟʜʘʥʠʝ ʚ ʎɸ ʄʈʆɹʆ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʦ ʠ ʙʝʩʢʦʥʬʣʠʢʪʥʦ 

ʫʧʨʘʚʣʷʪʴ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʦʜʳ ʠ ʩʥʠʤʝʪ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʠʥʠʮʠʠʨʦʚʘʪʴ ʦʙʩʫʞʜʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʧʝʨʝʯʥʷ ʪʝʭ 

ʤʥʦʛʠʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʚʦʧʨʦʩʘʤʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʙʘʩʩʝʡʥʘʭ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ.  

ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ʙʦʛʘʪʘ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʦʜʥʘʢʦ, 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʙʳʩʪʨʦʨʘʩʪʫʱʠʡ ʪʝʤʧ 

ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʳʡ ʦʙʲʝʤ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʝʬʠʮʠʪʫ ʚʦʜʳ ʚʦ ʤʥʦʛʠʭ ʯʘʩʪʷʭ ʨʝʛʠʦʥʘ. 

ʇʨʦʙʣʝʤʘ ʧʨʠʦʙʨʝʣʘ ʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʙʘʩʩʝʡʥʘʭ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ 

ʩʪʨʘʥʘʤʠ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ. ʂʦʥʬʣʠʢʪ ʚ ʦʩʥʦʚʥʦʤ ʩʫʱʝʩʪʚʫʝʪ ʚ 
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ʚʦʧʨʦʩʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʜʣʷ ʥʫʞʜ ʠʨʨʠʛʘʮʠʠ ʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ. ʅʝ 

ʩʦʚʧʘʜʝʥʠʝ ʧʝʨʠʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ 

ʧʨʦʪʠʚʦʨʝʯʠʡ [4].  

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʧʷʪʴ 

ʦʩʥʦʚʥʳʭ ʙʣʦʢʦʚ ʧʦ ʘʥʘʣʠʟʫ ʧʨʦʙʣʝʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʙʘʩʩʝʡʥʘʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ [4]. 

ɺ ʧʝʨʚʦʤ ʙʣʦʢʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 

ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ 

ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʚ ʙʘʩʩʝʡʥʝ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, 

ʦʙʩʫʞʜʝʥʠʝ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʠʩʢʫ ʢʦʤʧʨʦʤʠʩʩʥʳʭ ʨʝʰʝʥʠʡ ʧʦ 

ʚʦʧʨʦʩʘʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʘʩʧʝʢʪʘʤʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ, ʠ ʠʭ ʥʘʫʯʥʳʡ ʘʥʘʣʠʟ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚ ʙʘʩʩʝʡʥʘʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʠ ʧʦʠʩʢʘ ʢʦʤʧʨʦʤʠʩʩʥʳʭ 

ʨʝʰʝʥʠʡ: 

- ʚʦʧʨʦʩ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ 

ʨʝʢʘʭ; 

- ʦ ʧʨʘʚʘʭ ʩʪʨʘʥ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʙʘʩʩʝʡʥʫ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ ʨʝʢʠ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʳ;  

- ʫʯʘʩʪʠʝ ʪʨʝʪʴʠʭ ʩʪʨʘʥ ʚ ʨʘʟʨʝʰʝʥʠʝ ʢʦʥʬʣʠʢʪʘ ʧʦ ʜʝʣʝʞʫ ʚʦʜʳ; 

- ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʦʨʤʳ ʚ ʚʦʧʨʦʩʘʭ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ; 

- ʚʳʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʝʣʝʞʘ ʚʦʜʳ; 

ʈʝʰʝʥʠʝ ʢʘʞʜʦʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʚʦʧʨʦʩʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚʦʧʨʦʩ ʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʙʝʟ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʪʘʢʠʭ ʚʦʧʨʦʩʦʚ, ʢʘʢ: 

- ʦ ʧʨʘʚʘʭ ʩʪʨʘʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʳ;  

- ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʦʨʤʳ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ;  

- ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʩʪʠʝ ʪʨʝʪʴʠʭ ʩʪʨʘʥ ʚ ʨʘʟʨʝʰʝʥʠʝ ʢʦʥʬʣʠʢʪʘ; ʠ, ʥʘʢʦʥʝʮ, 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʭʘʥʠʟʤʘ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʜʳ. 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʚʷʟʳʚʘʶʪ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʠʨʨʠʛʘʮʠʝʡ. ʄʝʞʜʫ ʪʝʤ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʨʘʟʚʠʪʠʝʤ ʠ ʧʦʚʳʰʝʥʠʝʤ ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢ ʩʪʨʘʥ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʚʦ ʚʪʦʨʦʤ ʙʣʦʢʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ 

ʘʨʛʫʤʝʥʪʘʮʠʷ ʩʪʨʘʥ ʙʘʩʩʝʡʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, 

ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ.  

ʉʪʨʘʥʳ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ, ʨʘʩʧʦʣʦʞʠʚʰʠʩʴ ʚ ʟʦʥʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʪʦʢʘ, ʩʪʨʝʤʷʪʩʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʚʳʨʘʙʦʪʢʠ ʛʠʜʨʦʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʢʨʳʚʘʷ ʪʝʤ ʩʘʤʳʤ ʠʤʝʶʱʠʡʩʷ ʜʝʬʠʮʠʪ 

ʵʥʝʨʛʠʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʉʪʨʘʥʳ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ 
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ʧʨʠʣʝʛʘʶʱʠʭ ʚ ʟʦʥʝ ʧʦʪʨʝʙʣʝʥʠʷ ʩʪʦʢʘ, ʩʪʨʝʤʷʪʩʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʳ ʜʣʷ ʥʫʞʜ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʴʷ, ʪʨʝʙʦʚʘʥʠʷ ʢʦʪʦʨʳʭ 

ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʭʦʜʠʪʩʷ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʝʨʠʦʜʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʜʝʣʝʞʘ ʚʦʜʳ ʤʝʞʜʫ ʥʠʤʠ.   

ʉʠʪʫʘʮʠʷ ʩʣʦʞʥʘʷ ʠ ʪʨʝʙʫʝʪ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʝʜʫʝʪ ʚʥʠʤʘʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʧʨʠʯʠʥʳ ʠ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʢ ʢʦʥʬʣʠʢʪʫ ʚʦ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʨʝʛʠʦʥʘ. 

ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʠʣʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʠʤʝʶʱʝʛʦʩʷ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʆʧʪʠʤʘʣʴʥʦʝ ʝʛʦ ʦʩʚʦʝʥʠʝ ʩ 

ʫʯʝʪʦʤ ʠʥʪʝʨʝʩʦʚ ʢʘʞʜʦʡ ʩʪʨʘʥʳ ʨʝʛʠʦʥʘ ʤʦʞʝʪ ʠ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ 

ʥʘ ʦʩʥʦʚʝ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʨʘʩʰʠʨʝʥʠʷ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʵʢʦʥʦʤʠʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʕʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʠʛʨʘʶʪ 

ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʢʘʞʜʦʛʦ ʠʟ ʛʦʩʫʜʘʨʩʪʚ ʨʝʛʠʦʥʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚ ʪʨʝʪʴʝʤ ʙʣʦʢʝ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʝ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ:  

- ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʢʘʢ ʬʘʢʪʦʨ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʙʘʩʩʝʡʥʫ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ ʨʝʢʠ; 

- ʨʦʣʴ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʛʦʩʫʜʘʨʩʪʚ ʥʘ 

ʫʩʪʦʡʯʠʚʦʡ ʦʩʥʦʚʝ. 

ʆʜʥʦʡ ʠʟ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʠʯʝʤ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʥʝ, ʪʦʣʴʢʦ ʨʘʩʪʫʱʝʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʥʦ ʠ ʪʘʢʞʝ ʵʢʦʥʦʤʠʪʴ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚʦʜʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʵʢʦʥʦʤʠʷ ʚʦʜʳ ʚ 

ʦʨʦʰʘʝʤʦʤ ʟʝʤʣʝʜʝʣʴʝ. ʕʪʦ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʦʜʥʘʢʦ, ʝʝ ʨʝʘʣʠʟʘʮʠʷ ʚʧʦʣʥʝ 

ʚʦʟʤʦʞʥʘ ʧʨʠ ʫʩʣʦʚʠʠ ʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʣʠʪʠʢʠ ʠ ʧʨʦʛʨʘʤʤʳ ʥʘ 

ʚʩʝʭ ʫʨʦʚʥʷʭ ʤʝʩʪʥʦʤ, ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ. 

ʈʝʘʣʠʟʘʮʠʷ ʪʘʢʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʚʦʟʤʦʞʥʦ ʥʘ 

ʙʘʟʝ ʚʳʨʘʙʦʪʢʠ ʧʨʘʚʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ, ʢʦʪʦʨʘʷ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʚ ʯʝʪʚʝʨʪʦʤ ʙʣʦʢʝ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʝ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʙʣʦʢʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʢʣʶʯʝʚʳʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʮʝʣʦʩʪʥʦʛʦ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʚʨʝʜʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʥʘ ʙʘʟʝ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʘʚ. 
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ʇʨʘʚʦʚʳʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ 

ʨʝʢ ʨʝʛʫʣʠʨʫʶʪʩʷ, ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʦʛʣʘʰʝʥʠʷʤʠ ʠ ʜʦʛʦʚʦʨʘʤʠ. 

ʆʩʥʦʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʜʚʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʚʝʥʮʠʠ [2]: 

ʂʦʥʚʝʥʮʠʷ ʧʦ ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦʤ ʢʦʥʪʝʢʩʪʝ; 

ʂʦʥʚʝʥʮʠʷ ʧʦ ʦʭʨʘʥʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚʦʜʦʪʦʢʦʚ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʟʝʨ.  

ʄʝʞʜʫʥʘʨʦʜʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʵʪʠʭ ʜʦʢʫʤʝʥʪʦʚ ʪʨʫʜʥʦ 

ʧʝʨʝʦʮʝʥʠʪʴ, ʦʜʥʘʢʦ ʦʥʠ ʥʦʩʷʪ ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʠʡ (ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ) 

ʭʘʨʘʢʪʝʨ, ʟʘʪʨʘʛʠʚʘʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʥʠ ʢʘʩʘʶʪʩʷ ʩʘʤʠʭ 

ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʨʝʢ. ɺ ʥʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ 

ʤʝʭʘʥʠʟʤ ʨʘʟʨʝʰʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʧʦʨʦʚ, ʜʦʚʦʣʴʥʦ ʩʣʘʙʦ ʧʨʦʨʘʙʦʪʘʥʘ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʠ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ. 

ɺʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʩʦʚʤʝʩʪʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʥʘ ʙʘʟʝ 

ʨʘʟʚʠʪʳʭ ʪʝʦʨʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʩʫʞʜʘʶʪʩʷ ʚ ʧʷʪʦʤ 

ʙʣʦʢʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʘʩʩʝʡʥʝ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ. 

ɺ ʙʘʩʩʝʡʥʝ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʥʝʦʙʭʦʜʠʤʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩʪʨʘʥ ʧʦ 

ʨʝʘʣʠʟʘʮʠʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʢʦʘʣʠʮʠʦʥʥʦʡ ʚʳʛʦʜʳ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ 

ʨʝʢʠ; ʜʦʛʦʚʦʨʝʥʥʦʩʪʴ ʦ ʧʨʦʜʘʞʝ ʠʟʣʠʰʝʢ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʚʦ ʚʥʝʰʥʝʤ ʨʳʥʢʝ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʣʫʯʝʥʠʷ ʚʳʛʦʜʳ, ʘ ʪʘʢʞʝ ʚʳʨʘʙʦʪʢʘ 

ʤʝʭʘʥʠʟʤʘ ʜʝʣʝʞʘ ʦʙʱʝʡ ʚʳʛʦʜʳ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ. ɽʩʣʠ ʝʩʪʴ ʜʦʭʦʜ, ʪʦ 

ʚʩʝʛʜʘ ʤʦʞʥʦ ʥʘʡʪʠ ʩʧʦʩʦʙʳ ʝʛʦ ʜʝʣʝʞʘ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ. ʇʨʠ ʵʪʦʤ 

ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʠʥʮʠʧ ñʨʘʮʠʦʥʘʣʴʥʦʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠò, ʪ.ʝ. ʝʩʣʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʜʦʭʦʜ ʫʯʘʩʪʥʠʢʘ (ʛʦʩʫʜʘʨʩʪʚʘ) ʥʝ ʧʨʝʚʦʩʭʦʜʠʪʴ ʪʦʡ ʜʦʣʠ, 

ʢʦʪʦʨʳʡ ʦʥ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ, ʫʯʘʩʪʚʫʷ ʚ ʢʦʘʣʠʮʠʠ ʩ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ [3]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʨʝʢ ʠ ʜʨʫʛʠʭ 

ʚʦʜʦʝʤʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʜʚʫʭ ʠ ʙʦʣʝʝ ʩʪʨʘʥ. ʂ ʧʨʠʤʝʨʫ, ɼʫʥʘʡ ʠ ʈʝʡʥ ï ʚ ɽʚʨʦʧʝ, ʅʠʣ ï ʚ 

ɸʬʨʠʢʝ, ʂʦʣʫʤʙʠʷ ï ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, ʀʥʜ ï ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ʀʥʜʦʩʪʘʥ ʠ, 

ʢʦʥʝʯʥʦ ʞʝ, ɸʤʫʜʘʨʴʷ, ʉʳʨʜʘʨʴʷ ʠ ɿʘʨʘʬʰʘʥ ï ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʯʪʦ, ʚ ʤʠʨʝ ʥʘʢʦʧʣʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʧʳʪ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ 

ʨʝʰʝʥʠʷ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʧʦʨʷʜʦʢ 

ʚʦʜʦʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʘʟʨʘʙʦʪʘʥʘ ʝʜʠʥʘʷ ʪʝʦʨʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʥʘ ʦʩʥʦʚʝ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ. ʆʜʥʘʢʦ, ʵʪʠ ʩʦʛʣʘʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʚʦʠʭ ʙʘʩʩʝʡʥʦʚ ʠ ʧʦʪʦʤʫ ʧʨʠ ʧʦʧʳʪʢʝ ʠʭ 

ʫʥʠʚʝʨʩʘʣʠʟʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʩʝʨʴʝʟʥʳʝ ʪʨʫʜʥʦʩʪʠ. ʄʝʞʜʫ ʪʝʤ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʦʙʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʥʝʧʨʝʨʳʚʥʦ ʚʦʟʨʘʩʪʝʪ. ʇʨʠʯʠʥʘ, ʧʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, 
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ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ 

ʥʦʚʳʭ ʩʫʚʝʨʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʢʦʪʦʨʳʝ ʫʞʝ ʥʝ ʤʦʛʫʪ ʜʦʚʦʣʴʩʪʚʦʚʘʪʴʩʷ 

ʧʨʝʞʥʠʤ ʧʦʨʷʜʢʦʤ ʚʦʜʦʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʨʠʥʷʪʦʤ ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʠ ʚʳʥʫʞʜʝʥʳ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʚʦʠ ʚʦʜʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ 

ʫʯʝʪʦʤ ʥʦʚʳʭ ʨʝʘʣʠʡ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1978 ʛ. ʥʘ ʟʝʤʥʦʤ 

ʰʘʨʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 214 ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʩʝʢʘʣʠ ʛʨʘʥʠʮʳ 

ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʩʪʨʘʥ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʭ ʩʪʘʣʦ ʫʞʝ 261, ʦʥʠ ʦʭʚʘʪʳʚʘʶʪ 

45,3 % ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʟʘʢʣʶʯʘʶʪ ʚ ʩʝʙʝ 80 % ʤʠʨʦʚʦʛʦ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʠ 

ʚ ʥʠʭ ʧʨʦʞʠʚʘʝʪ ʦʢʦʣʦ 40 % ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ [5, 6].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʉʳʨʜʘʨʴʠ ʠ ɸʤʫʜʘʨʴʠ 

ʷʚʣʷʝʪʩʷ ʥʳʥʝ ʠʩʪʦʯʥʠʢʦʤ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʛʦʩʫʜʘʨʩʪʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʀʭ ʨʫʢʦʚʦʜʠʪʝʣʠ, ʦʪʩʪʘʠʚʘʷ ʠʥʪʝʨʝʩʳ ʩʦʙʩʪʚʝʥʥʳʭ 

ʩʪʨʘʥ, ʦʧʠʨʘʶʪʩʷ ʥʘ ʤʥʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʛʘʪʳʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ, ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʚʦʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʩʫʙʲʝʢʪʠʚʥʳʭ ʠ ʜʘʞʝ ʠʥʪʫʠʪʠʚʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʜʠʥʘʤʠʢʝ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʢʦʥʬʣʠʢʪʫ ʠʥʪʝʨʝʩʦʚ ʠ ʥʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʙʣʠʞʝʥʠʶ ʧʦʟʠʮʠʡ ʩʪʦʨʦʥ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʝʨʝʛʦʚʦʨʥʳʭ 

ʧʨʦʮʝʩʩʘʭ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʧʦʜʩʢʘʟʳʚʘʝʪ ʚʳʭʦʜ ʠʟ ʪʘʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘ ʧʫʪʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ, ʘ ʟʘʪʝʤ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʫʯʝʪʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʙʫʜʫʪ ʧʨʠʚʣʝʯʝʥʳ ʘʚʪʦʨʠʪʝʪʥʳʝ 

ʚʦʜʥʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʩʪʳ ʦʪ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, 

ʚʦʟʥʠʢʥʫʪ ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʫʪʚʝʨʞʜʝʥʠʷ ɻʣʘʚʘʤʠ ʮʝʥʪʨʘʣʴʥʦ 

ʘʟʠʘʪʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʨʘʙʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʚ ʧʦ ʫʯʝʪʫ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ. 

ʅʘʣʠʯʠʝ ʪʘʢʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʦʟʚʦʣʠʪ ʣʠʮʘʤ, ʧʨʠʥʠʤʘʶʱʠʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ, ʠʩʭʦʜʷ, ʠʟ ʦʜʥʦʪʠʧʥʳʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦ 

ʩʦʩʪʦʷʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʠ ʧʣʘʥʠʨʫʝʤʳʭ ʚʘʨʠʘʥʪʦʚ 

ʚʦʜʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʚʠʜʝʪʴ ʠʭ ʦʙʲʝʢʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠ ʚʳʨʘʙʘʪʳʚʘʪʴ 

ʚʟʘʠʤʦʧʨʠʝʤʣʝʤʳʝ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ. 

ɺʳʚʦʜʳ  

ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʙʘʩʩʝʡʥʘʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʠʩʢʫ 

ʢʦʤʧʨʦʤʠʩʩʥʳʭ ʨʝʰʝʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦ ʚʦʧʨʦʩʘʤ ʚʦʜʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ 

ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʉʳʨʜʘʨʴʷ ʠ ɸʤʫʜʘʨʴʷ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʢʦʥʩʦʣʠʜʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚ ʙʘʩʩʝʡʥʘ ʚ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʛʦʜʳ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʢ ʨʝʛʠʦʥʘ.  
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ʘϲʘʤʠʷʪʠ ʦʙʨʦ ʜʘʨ ʤʠʥʪʘϨʘʠ ʤʦ ʠʥʲʠʢʦʩ ʚʘ ʥʠʰʦʥ ʤʝʜʠϲʘʜ, ʢʠ ʠʥ ʘʟ ϲʘʸʪ ϲʘʤ 

ʘʨʟʠʰʤʘʥʜʪʘʨ ʤʝʙʦʰʘʜ? ɹʘʲʜ ʘʟ ʦʙ ʙʘʨʦʠ ʤʦ ϲʝṉ ʯʠʟʝ ʥʝʲʤʘʪʠ ʧʫʨʘʨʟʠʰʠ ʪʘʙʠʘʪ ʥʝʩʪ. 

ɹʘʨʦʠ ϲʠʬʟ, ʪʘʰʘʢʢʫʣ ʚʘ ʢʘʰʦʥʜʘʥʠ ʟʘʭʠʨʘϲʦʠ ʦʙ ʚʘϨʪ ʚʘ ʭʘʨʦṉʦʪ ʩʘʨʬ ʢʘʨʜʘ 

ʥʘʤʝʰʘʚʘʜ. ɼʘʨ ʦʷʥʜʘʠ ʥʘʟʜʠʢ ʥʦʨʘʩʦʠʠ ʦʙ ʜʘʨ Ϩʠʩʤʘʪϲʦʠ ʘʣʦϲʠʜʘʠ ṉʘϲʦʥ ʙʘ ʷʢʝ ʘʟ 

ʤʫʰʢʠʣʦʪʠ ʤʫϲʠʤʪʘʨʠʥ ʪʘʙʜʠʣ ʭʦϲʘʜ ʸʬʪ, ʢʠ ʜʘʨ ʩʫʨʘʪʠ ʧʘʡʜʦ ʥʘʰʫʜʘʥʠ ʫʩʫʣϲʦʠ 

ʤʫʚʦʬʠϨʠ ʩʘʨʬʘʠ ʦʙ ʚʘ ʠʩʪʠʬʦʜʘʠ ʦϨʠʣʦʥʘʠ ʦʥ ʯʦʨʘϲʦʠ ʬʘʚʨṯ ʘʥʜʝʰʠʜʘ ʤʝʰʘʚʘʥʜ. 

ʀʤʨṹʟϲʦ ʷʢ ṉʫʥʙʠʰʠ ʬʘʲʦʣ ʙʘ ʪʘʨʘʬʜʦʨʠʠ ʨʘʚʠʰʠ ʙʝʰʪʘʨ ʙʘ ʠʥʩʦʥ ʥʠʛʘʨʦʥʠʜʘʰʫʜʘ ʚʘ 

ϲʘʤʛʠʨʦʠh ʫʜʘʠ ʠʜʦʨʘʢʫʥṯ ʚʘ ʨʫʰʜʠ ʟʘʭʠʨʘϲʦʠ ʦʙ, ʢʠ ϲʦʣʦ ʚʫṉʫʜ ʜʦʨʘʜ, ʪʘʰʘʢʢʫʣ ʤʝʸʙʘʜ. 

ʂʘʣʠʜʚʦʞʘϲʦ: ϲʠʬʟʠ ʦʙ, ϲʘʤʛʠʨʦṯ, ʠʜʦʨʘʢʫʥṯ, ʟʘʭʠʨʘϲʦʠ ʦʙ, ʪʘʜʙʠʨϲʦ, ʠʩʪʠʬʦʜʘʠ 

ʦʙ, ʨʫʰʜ, ʦʙʸʨṯ, ʥʦʨʘʩʦʠʠ ʤʘʙʣʘϤ, ʙʘʨϨʘʨʦʨʩʦʟṯ, ʙʘʨϨʘʨʦʨʩʦʟʠʠ, ʦʙϲʦʠ ʟʝʨʠʟʘʤʠʥṯ, ʩʘʪϲ 

ʚʘ ʰṹʨʰʘʚʠʠ ʪʘʨʢʠʙʠ ʭʦʢ. 

 

STRATEGIC APPROACHES TO WATER RESOURCES MANAGEMENT  

Annotation: ñWater is lifeò says a popular proverb, which reflects and shows the 

importance of water in our region; what could be more valuable than life? Nothing, so water is a 

valuable gift of nature for us. This is when no expenses are spent on the protection, formation 

and transportation of water resources. In the near future, water shortages in certain parts of the 

world will become one of the most important problems requiring immediate action if adequate 

methods of water conservation and rational water use are not found. Today, a movement is 

actively forming in support of such an approach to water resource management and 

development, which is more focused on human needs and is comprehensive. which currently 

exist. 

Keywords: Water conservation, integration, management, water resources, actions, water 

use, development, reclamation, underfunding, rehabilitation, restoration, groundwater, level and 

salinity of the soil profile. 

 

 

ɸʅɸʃʀɿ ʀ ʆʎɽʅʂɸ ʉʋʑɽʉʊɺʋʖʑɽʁ ʉʀʊʋɸʎʀʀ 

ʋʇʈɸɺʃɽʅʀʗ, ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʀ ʆʍʈɸʅʓ ɺʆɼʅʓʍ 

ʈɽʉʋʈʉʆɺ ɹɸʉʉɽʁʅɸ ʈɽʂʀ ɿɽʈɸɺʐɸʅ 

 

ʉʘʡʜʫʤʘʨʦʚ ʉ.ʉ., 

ɻʋ çʊʘʜʞʠʢʅʀɻʠʄè  

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʩʪʦʷʥʠʷ 

ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʬʰʘʥ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʠʨʦʜʥʳʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ 

ʠʨʨʠʛʘʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʯʥʦʛʦ 

ʩʪʦʢʘ. ʆʧʨʝʜʝʣʝʥʳ ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʠ ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʠ ʙʘʩʩʝʡʥʘ, ʘ ʪʘʢʞʝ ʜʘʥʳ 

ʥʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʙʘʩʩʝʡʥʘ. ʈʝʢʦʤʝʥʜʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ.  

ʂʣʁʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʙʘʩʩʝʡʥ ʨʝʢʠ, ʦʨʦʰʘʝʤʘʷ ʧʣʦʱʘʜʴ, 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

 



 
 

50 

ɺʦʜʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʠ ʦʥʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ ʠ ʩʬʝʨʘʭ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ ʠ ʨʘʟʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ-ʟʘ ʙʝʩʩʠʩʪʝʤʥʦʛʦ, ʥʝʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʛʦ ʠ ʥʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʤʝʞʦʪʨʘʩʣʝʚʳʝ ʪʨʝʥʠʷ ʠ ʢʦʥʬʣʠʢʪʳ. ʕʪʦ ʤʝʞʜʫ 

ʠʨʨʠʛʘʮʠʝʡ ʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʦʡ, ʵʢʦʣʦʛʠʝʡ ʠ ʵʢʦʥʦʤʠʢʦʡ, ʫʧʨʘʚʣʝʥʠʝʤ ʠ 

ʨʫʢʦʚʦʜʩʪʚʦʤ, ʥʠʟʦʚʴʝʤ ʠ ʚʝʨʭʦʚʴʝʤ, ʦʙʱʝʩʪʚʦʤ ʠ ʧʨʠʨʦʜʦʡ, ʩʧʨʦʩʦʤ ʠ 

ʧʨʝʜʣʦʞʝʥʠʝʤ ʠ ʪ.ʜ. [1]   

ʋʯʠʪʳʚʘʷ ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʘ ʪʘʢʞʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʚʦʜʦʡ, ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ, ʵʥʝʨʛʠʝʡ ʠ ʵʢʦʩʠʩʪʝʤʦʡ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɿʝʨʘʚʰʘʥ. 

çɺʟʘʠʤʦʩʚʷʟʴè ʚ ʢʦʥʪʝʢʩʪʝ ʚʦʜʳ, ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ (ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ) ʠ 

ʵʥʝʨʛʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʜʘʥʥʳʝ ʩʝʢʪʦʨʳ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʜʝʡʩʪʚʠʷ ʚ ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʦʙʳʯʥʦ ʚʣʠʷʶʪ ʥʘ 

ʜʨʫʛʠʝ, ʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʩʣʫʛʠ ʜʘʥʥʳʤ ʩʝʢʪʦʨʘʤ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʮʝʣʷʭ 

ʠʟʫʯʝʥʠʷ ʧʣʘʥʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʠʪʠʢʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʦʢʘʟʘʣʦʩʴ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʨʝʩʫʨʩʳ ʧʣʦʪʥʦ ʧʝʨʝʧʣʝʪʝʥʳ. ʂʘʞʜʳʡ ʧʦʜʭʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʙʫʜʫʱʠʝ 

ʩʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ ʦʜʥʦʛʦ ʩʝʢʪʦʨʘ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ 

ʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʩʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʩʝʢʪʦʨʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʨʘʩʯʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʦʜʭʦʜʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʩʚʷʟʘʥʥʳʝ ʩʝʢʪʦʨʘ ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʯʥʳʤʠ, ʠʣʠ 

ʯʪʦ ʠʭ ʨʘʟʚʠʪʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʭ ʞʝ ʜʚʠʞʫʱʠʭ 

ʩʠʣ ʩʮʝʥʘʨʠʝʚ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʛʥʦʨʠʨʦʚʘʥʠʶ ʠʣʠ ʥʝʧʨʠʥʷʪʠʶ ʚ 

ʨʘʩʯʝʪ ʚʘʞʥʳʭ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ. ʅʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʤʦʞʝʪ 

ʠʟʤʝʥʠʪʴ ʤʝʞʦʪʨʘʩʣʝʚʳʝ ʦʪʥʦʰʝʥʠʷ ʠ ʫʨʦʚʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʨʝʩʫʨʩʦʚ [2].  

ʇʦʩʨʝʜʩʪʚʦʤ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʫʛʣʫʙʣʝʥʠʷ ʟʥʘʥʠʡ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʥʘʨʘʱʠʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʠʘʣʦʛʘ ʤʝʞʜʫ ʩʝʢʪʦʨʘʤʠ, 

ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʠʟʚʘʥ ʧʦʤʦʯʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ, ʜʠʘʣʦʛʝ ʠ ʫʧʨʘʚʣʝʥʠʠ, ʘ 

ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʪʝ ʦʙʣʘʩʪʠ, ʛʜʝ ʚʦʟʤʦʞʥʳ ʥʦʚʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʧʫʪʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʜʘ, ʵʥʝʨʛʠʷ ʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ ʢʘʢ ʨʝʩʫʨʩʳ ʥʝ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʪʫʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʚʰʘʥ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  
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¶ ʉʦʟʜʘʪʴ ʦʙʱʫʶ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʛʠʜʨʦʣʦʛʠʠ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʝ, 

ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ ʠ ʢʣʠʤʘʪʦʣʦʛʠʠ ʜʣʷ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʚʰʘʥ. 

ʋʩʪʘʥʦʚʠʪʴ ʥʘʙʦʨ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʧʦ 

ʢʦʤʧʦʥʝʥʪʘʤ: ʚʦʜʘ, ʵʥʝʨʛʠʷ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʠ ʵʢʦʩʠʩʪʝʤʳ;  

¶ ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠ ʦʮʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʠʪʫʘʮʠʶ ʫʧʨʘʚʣʝʥʠʷ, 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʚʰʘʥ;  

¶ ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʨʘʚʦʚʳʭ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 
ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ ʠʝʨʘʨʭʠʠ; 

¶ ɺʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ, ʠ ʩʚʷʟʘʥʥʳʭ ʩ 
ʥʠʤʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʉʦʩʪʦʷʥʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʚʝʨʭʦʚʴʷʭ ʙʘʩʩʝʡʥ ɿʝʨʘʚʰʘʥ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʝʛʦ ʨʘʟʚʠʪʠʷ. 

ɼʘʥʥʳʝ ʧʦ ʦʨʦʰʘʝʤʳʤ ʧʣʦʱʘʜʷʤ, ʚʦʜʦʟʘʙʦʨʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʚʦʜʳ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɿʝʨʘʚʰʘʥ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. [3, 4]. 

 

ʊʘʙʣʠʮʘ 1. ʀʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʳ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɿʝʨʘʚʰʘʥ 

ʈʘʡʦʥʳ 

ɺʦʜʦʟʘʙʦʨ, ʚʩʝʛʦ, ʪʳʩ. ʤ  ɺʦʜʦʧʦʜʘʯʘ, ʚʩʝʛʦ, ʪʳʩ. ʤ 

ʧʣʘʥ ʬʘʢʪ % ʧʣʘʥ ʬʘʢʪ % 

ʇʝʥʜʞʠʢʝʥʪ 133734 113665 85 94830 94830 100 

ɸʡʥʠ 8126 6115 75 6490 5774 89 

ʀʪʦʛʦ 141860 119780 84 101320 100604 99,3 

 

ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʥʘ ʨʘʟʤʝʨ ʠ 

ʩʪʨʫʢʪʫʨʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʜʦʣʠʥʳ, ʛʜʝ 92,2 % ʟʘʥʠʤʘʶʪ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʝ ʧʘʩʪʙʠʱʘ. ʈʘʟʣʠʯʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʚʳʩʦʪʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʡʦʥʦʚ ʇʝʥʜʞʠʢʝʥʪʘ, ɸʡʥʠ ʠ ʄʘʪʯʘ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʠʯʥʳʤ 

ʫʩʣʦʚʠʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ɻʣʘʚʥʦʡ ʦʪʨʘʩʣʴʶ ʵʢʦʥʦʤʠʢʠ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʟʘʥʷʪʦ ʙʦʣʝʝ 70 % ʥʘʩʝʣʝʥʠʷ.  

ɼʦʣʷ ʦʨʦʰʘʝʤʳʭ ʧʦʩʝʚʦʚ ʚ ʩʨʝʜʥʝʤ ʧʦ ʨʝʛʠʦʥʫ ʚ 2018 ʛ. ʩʦʩʪʘʚʠʣʘ 

65,4%, ʠ 59,7 % ʧʦ ʇʝʥʜʞʠʢʝʥʪʩʢʦʤʫ ʨʘʡʦʥʫ; 94,1 % - ʧʦ ɸʡʥʠʥʩʢʦʤʫ ʠ 

96,1 % ʧʦ ɻʦʨʥʦʤ ʄʘʪʯʝ. ʉʘʜʳ, ʚʠʥʦʛʨʘʜʥʠʢʠ ʠ ʜʨʫʛʠʝ ʤʥʦʛʦʣʝʪʥʠʝ 

ʥʘʩʘʞʜʝʥʠʷ ʚ ɸʡʥʠʥʩʢʦʤ ʠ ɻʦʨʥʦ-ʄʘʪʯʠʥʩʢʦʤ ʨʘʡʦʥʘʭ ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʦʨʦʰʝʥʠʝʤ. 

 

ʊʘʙʣʠʮʘ 2. ʇʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʦ ʚʩʝʤ 

ʢʘʪʝʛʦʨʠʷʤ ʭʦʟʷʡʩʪʚ, ʛʝʢʪʘʨ. 

ʅʘʟʚʘʥʠʝ 

ʨʘʡʦʥ 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

ɻʦʨʥʘʤ 3005 3020 3035 3041 2801 3053 3081 3148 3376 3378 
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ʄʘʪʯʘ 

ɸʡʥʠ  3789 3704 3594 2874 2788 2852 2857 2873 2898 2901 

ʇʝʥʜʞʠʢʝʥ

ʪ 

257

36 

252

30 

2542

5 

2577

6 

2561

0 

2683

5 

2716

2 

2716

3 

2745

3 

27654 

 

 
ɿʘ 2003-2018 ʛʛ. ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ 

ʨʝʛʠʦʥʝ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 4318 ʛʘ (ʥʘ 15,4 %), ʚ ʇʝʥʜʞʠʢʝʥʪʩʢʦʤ ʨʘʡʦʥʝ - ʥʘ 

100,2%; ʠ ɸʡʥʠʥʩʢʦʤ ʥʘ - 4,5 %. ɺ ɻʦʨʥʦʡ ʄʘʪʯʝ, ʥʘʦʙʦʨʦʪ, ʩʦʢʨʘʪʠʣʠʩʴ ʥʘ 

201 ʛʘ, ʠʣʠ ʥʘ 6,5 %. 

 

ʊʘʙʣʠʮʘ 3. ʈʘʡʦʥʳ ʧʦʪʨʝʙʠʪʝʣʠ ʚʦʜʳ ʠʟ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʚʰʘʥ 

ʅʘʟʚʘʥʠʝ ʨʘʡʦʥʦʚ ʆʙʲʸʤ ʚʦʜʳ, ʤʣʥ.ʤ
3
 ʆʨʦʰʘʝʤʳʝ ʟʝʤʣʠ, ʛʘ 

ʇʝʥʜʞʠʢʝʥʪ 117,7 21701 

ɸʡʥʠ 6,9 3268 

 

ʇʦ ʜʘʥʥʳʤ ʤʠʥʠʩʪʝʨʩʪʚʦ ʤʝʣʠʦʨʘʮʠʠ ʠ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʊ (ʥʳʥʝ 

ɸʛʝʥʪʩʪʚʦ ʤʝʣʠʦʨʘʮʠʠ ʠ ʠʨʨʠʛʘʮʠʠ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ) ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʝ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɿʝʨʘʚʰʘʥ 

ʥʘ 01.01.84 ʛ. ʩʦʩʪʘʚʠʣʠ: ʚʦʜʦʟʘʙʦʨ ʠʟ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ -415,45 ʤʣʥ. ʤ /ʛʦʜ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʨʦʰʝʥʠʝ - 332,19 ʤʣʥ. ʤ /ʛʦʜ, ʠʟ ʥʠʟʘ ʟʘ ʩʯʝʪ ʧʦʜʟʝʤʥʳʭ ʚʦʜ - 

10,48 ʤʣʥ. ʤ /ʛʦʜ; ʚʦʜʦʦʪʚʝʜʝʥʠʝ (ʩʙʨʦʩʳ ʚ ʨʝʯʥʫʶ ʩʝʪʴ) - 17,64 ʤʣʥ. ʤ /ʛʦʜ. 

ʇʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɿʝʨʘʚʰʘʥ: ʚ ʥʘʯʘʣʝ 1984 ʛ. - 

22,70 ʪʳʩ. ʛʘ; ʚ ʥʘʯʘʣʝ 1988 ʛ. - 24,01 ʪʳʩ. ʛʘ, ʘ ʧʦ ʜʘʥʥʳʤ ɸʛʝʥʪʩʪʚʦ 

ʤʝʣʠʦʨʘʮʠʠ ʠ ʦʨʦʰʝʥʠʷ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʨʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ 

2018 ʛ 25,05, ʚ 2020 ʩʦʩʪʘʚʠʣʦ 28.88 ʛʘ. 

 

1 2 3 4 5 6 7 8 9 10

ʇʝʥʜʞʠʢʝʥʪ 25736 25230 25425 25776 25610 26835 27162 27163 27453 27654

ɸʡʥʠ  3789 3704 3594 2874 2788 2852 2857 2873 2898 2901

ʄʘʪʯʠʥʢʠʡ  3005 3020 3035 3041 2801 3053 3081 3148 3376 3378
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ʊʘʙʣʠʮʘ 4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɿʝʨʘʚʰʘʥ, ʪʳʩ. ʤ
3
. 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʨʘʡʦʥʦʚ  

ʛʦʜʳ 

2015 2016 2017 2018 

ʇʝʥʜʞʠʢʝʥʪʩʢʠʡ 115730 135641 140982 118350 

ɸʡʥʠʥʩʢʠʡ 38909 12864 12756 13270 

ɺʩʝʛʦ 154639 148505 153738 131620 

 

ʇʦ ʜʘʥʥʳʤ 2018 ʛ ʦʨʦʰʘʝʤʘʷ ʧʣʦʱʘʜʴ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɿʝʨʘʚʰʘʥ 

ʩʦʩʪʘʚʣʷʝʪ 25057 ʛʘ, ʠʟ ʥʠʭ ʟʝʤʣʠ ʤʘʰʠʥʥʦʛʦ ʦʨʦʰʝʥʠʷ 7416 ʛʘ, 

ʬʘʢʪʠʯʝʩʢʠʡ ʚʦʜʦʟʘʙʦʨ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʦʨʦʰʝʥʠʷ -119,78 ʤʣʥ. ʤ ʠʣʠ 84 % ʦʪ 

ʧʣʘʥʦʚʦʛʦ, ʬʘʢʪʠʯʝʩʢʘʷ ʚʦʜʦʧʦʜʘʯʘ -100,604 ʤʣʥ. ʤ. ɺʦʜʦʟʘʙʦʨ ʥʘ ʦʨʦʰʝʥʠʝ 

ʝʞʝʛʦʜʥʦ ʩʥʠʞʘʝʪʩʷ: ʦʪ 332,19 ʤʣʥ. ʤ/ʛʦʜ (1984 ʛ) ʜʦ 119,78 ʤʣʥ. ʤ /ʛʦʜ 

(2008 ʛ) ʧʨʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 22700 ʠ 24584 ʛʘ. ʈʷʜ 

ʘʚʪʦʨʦʚ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦ ʝʸ ʠʩʧʦʣʴʟʦʚʘʣ. ɺ ʩʚʷʟʠ, ʩ ʵʪʠʤ 

ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɿʝʨʘʬʰʘʥ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ ʦʪ ʥʘʚʦʜʥʝʥʠʡ ʠ 

ʜʨʫʛʦʛʦ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ [5]. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʜʦʣʠʥʝ ʩʘʤʦʡ ʨʝʢʠ ɿʝʨʘʚʰʘʥ ʧʦʣʫʯʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʵʬʬʝʢʪʘ ʚ ʧʨʠʥʮʠʧʝ ʥʝʚʦʟʤʦʞʥʦ - ʨʝʢʘ 

ʧʨʦʪʝʢʘʝʪ ʧʦ ʫʟʢʦʤʫ ʩʢʘʣʠʩʪʦʤʫ ʢʘʥʴʦʥʫ, ʧʣʦʱʘʜʠ ʧʨʠʛʦʜʥʳʭ ʜʣʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʠ ʦʥʠ ʚ 

ʦʩʥʦʚʥʦʤ ʫʞʝ ʦʨʦʰʘʶʪʩʷ ʟʘ ʩʯʝʪ ʙʦʢʦʚʳʭ ʧʨʠʪʦʢʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ 

ʫʜʦʙʥʦʡ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʀʩʪʦʨʘʚʰʘʥʩʢʦʡ ʟʦʥʝ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠʤʝʶʪʩʷ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʦʨʦʰʝʥʠʷ ʥʝʦʩʚʦʝʥʥʳʭ ʟʝʤʝʣʴ. 

ʀʟ 132 ʪʳʩ. ʛʘ ʚ ʵʪʦʡ ʟʦʥʝ ʦʨʦʰʘʝʪʩʷ ʚʩʝʛʦ ʦʢʦʣʦ 30 ʪʳʩ. ʛʘ. ʇʨʠʯʠʥʘ - 

ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɸ ʠʟ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʪʦʢʘ ʨ. 

ɿʝʨʘʚʰʘʥ - 4,5-5,5 ʤʣʨʜ. ʤ3 - ʊʘʜʞʠʢʠʩʪʘʥ ʠʩʧʦʣʴʟʫʝʪ ʪʦʣʴʢʦ 0,15- 0,35 

ʤʣʨʜ. ʤ, ʪ.ʝ. ʤʝʥʝʝ 5 %. ʆʨʦʰʝʥʠʝ ʚ ʋʨʘ-ʊʶʙʠʥʩʢʦʡ ʜʦʣʠʥʝ ʠʤʝʶʱʠʭʩʷ ʪʘʤ 

ʥʝʦʩʚʦʝʥʥʳʭ ʟʝʤʝʣʴ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨ. ɿʝʨʘʚʰʘʥ. ɼʣʷ 

ʵʪʦʛʦ ʠʤʝʶʪʩʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ. ɽʩʣʠ ʧʨʠʥʷʪʴ, ʯʪʦ ʩ ʫʯʝʪʦʤ 

ʧʝʨʩʧʝʢʪʠʚʳ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʋʨʘ- ʊʶʙʠʥʩʢʦʡ ʟʦʥʝ 

ʙʫʜʝʪ ʫʚʝʣʠʯʝʥʘ ʥʘ 100 ʪʳʩ. ʛʘ, ʪʦ ʧʨʠ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʝ ʧʦʨʷʜʢʘ 8500 

ʤ/ʛʘ ʧʦʪʨʝʙʥʳʡ ʜʣʷ ʵʪʦʛʦ ʦʙʲʝʤ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʙʫʜʝʪ ʨʘʚʝʥ 850 ʤʣʥ.ʤ. ʇʨʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʧʨʘʚʣʝʥʠʠ ʩʪʦʢʦʤ ʵʪʦ ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚʦʜʦʜʝʣʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦ ʤʥʦʛʦʣʝʪʥʝʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʟʘ ʩʯʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʣʦʪʠʥʳ ʩ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ. ɼʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨ. ɿʝʨʘʚʰʘʥ ʢʘʢ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʚ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦʣʝʪʥʝʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʟʘ 

ʩʯʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʩʦʢʦʡ ʧʣʦʪʠʥʳ ʩ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ. ʇʦ ʨʘʩʯʝʪʘʤ, ʜʣʷ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʠʟʲʷʪʠʷ ʠʟ ʨʝʢʠ 3ʝʨʘʚʰʘʥ ʚ ʝʝ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʦʙʲʝʤʘ 
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ʩʪʦʢʘ 850 ʤʣʥ. ʤ ʪʨʝʙʫʝʪʩʷ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʦʙʲʝʤʦʤ ʦʢʦʣʦ 1,5 ʤʣʨʜ. ʤ. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʣʦʪʠʥʳ ʚʳʩʦʪʦʡ 150 ʤ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʥʘʧʦʨʥʳʤ ʪʫʥʥʝʣʝʤ ʚʦʜʘ ʙʫʜʝʪ ʧʦʜʘʚʘʪʴʩʷ ʯʝʨʝʟ ʊʫʨʢʝʩʪʘʥʩʢʠʡ ʭʨʝʙʝʪ ʚ 

ʋʨʘ-ʊʶʙʠʥʩʢʫʶ ʟʦʥʫ ʚ ʮʝʣʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʚ ʠʥʪʝʨʝʩʘʭ ʵʥʝʨʛʝʪʠʢʠ ʠ 

ʠʨʨʠʛʘʮʠʠ. ʕʥʝʨʛʝʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʦʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʜʥʦʡ ɻʕʉ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʪʚʦʨʝ ʧʣʦʪʠʥʳ ʠ ʢʘʩʢʘʜʘ 

ʜʝʨʠʚʘʮʠʦʥʥʳʭ ɻʕʉ ʥʘ ʚʳʭʦʜʝ ʠʟ ʪʫʥʥʝʣʷ ʚ ʜʦʣʠʥʫ ʋʨʘ-ʊʶʙʝ. 

ɺʳʚʦʜʳ 

ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ 

ʦ ʩʦʩʪʘʚʝ ʚʦʜ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʫʚʷʟʢʝ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʦʢʘʟʳʚʘʶʱʠʤʠ ʚʣʠʷʥʠʝ ʥʘ ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. ʉʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʝʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʥʘ ʧʨʝʜʤʝʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʨʝʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ. ʋʯʠʪʳʚʘʷ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦ ï 

ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʬʰʘʥ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʵʪʠʤ 

ʚʦʟʨʘʩʪʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʥʝʛʦ. ʈʘʟʨʘʙʦʪʢʘ ʩʭʝʤʳ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʙʘʩʩʝʡʥʝ, 

ʩʦʩʪʘʚʣʝʥʠʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʣʘʥʩʦʚ, ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ 

ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʝʜʝʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ɺʦʜʥʦʛʦ ʂʘʜʘʩʪʨʘ ʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ;  

ɼʣʷ ʨʝʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɿʝʨʘʚʰʘʥ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

1. ɺʳʧʦʣʥʝʥʠʝ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ;  

2. ʈʝʘʣʠʟʘʮʠʷ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʩʠʩʪʝʤʳ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʙʘʩʩʝʡʥʘ ʠ ʜʨ. 

3. ʇʨʠʦʙʨʝʪʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 
ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʛʠʜʨʦʧʦʩʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʠʟʤʝʨʝʥʠʷ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ.  

4. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʥʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʡ. 

5. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʨʦʟʠʠ ʧʦʯʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ, 
ʪʘʢʠʭ ʢʘʢ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ, ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʝ, ʤʝʣʠʦʨʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ 

(ʧʦʧʝʨʝʯʥʘʷ ʚʩʧʘʰʢʘ ʩʢʣʦʥʦʚ, ʧʦʩʝʚʳ ʣʶʮʝʨʥʳ ʠ ʪ.ʜ.) 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨ r

1. ʇʫʣʘʪʦʚ ʗ.ʕ. ɺʘʠʤʦʩʚʷʟʴ ʚʦʜʳ, ʵʥʝʨʛʠʠ, ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʠ ʵʢʦʣʦʛʠʷ ʚ 

ʙʘʩʩʝʡʥʝ ʨʝʢ ɿʘʨʘʬʰʘʥ // ʤʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ-ʦʩʥʦʚʘ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè, ɸʰʛʘʙʘʪ, 5-6 ʥʦʷʙʨʷ 2019ʛ. 325ʩ. 

2. ʇʫʣʘʪʦʚ ʗ.ʕ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʠʨʨʠʛʘʮʠʝʡ ʨʝʢ 

ɿʝʨʘʚʰʘʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ çʅɽʂʉʋʉè ʦʮʝʥʢʠ ʠ ɻʀʉ ʪʝʭʥʦʣʦʛʠʡ // çɺʦʜʥʳʭ 

ʨʝʩʫʨʩʳ ʵʥʝʨʛʝʪʠʢʘ ʠ ʵʢʦʣʦʛʠʷ ʠʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ 
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ʵʢʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘè ɼʫʰʘʥʙʝ-2021 

(ˉ1(1)) ʩ75 //   

3.  ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ. ʉʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʬʰʘʥ. ʇʨʦʝʢʪ ɽʉ - 

ʇʈʆʆʅ (2009-2012): ʉʦʜʝʡʩʪʚʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʚʦʜʥʳʤʠ 
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ANALYSIS AND ASSESSMENT OF THE EXISTING SITUATION OF 

MANAGEMENT, USE AND PROTECTION OF WATER RESOURCES IN THE 

ZERAVSHAN RIVER BASIN  

Annotation. The article presents the results of studies on the state of the Zerafshan River 

basin, analyzes the natural, climatic conditions and irrigation features that influence the process 

of formation and use of river flow. Water consumers and water users of the basin are identified, 

and some characteristics of the crop areas of the basin are given. Various measures are 

recommended to eliminate existing water problems. 
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ʈɸʎʀʆʅɸʃʔʅʆɽ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺʆɼʓ ʇʈʀ ɺʓʈɸʑʀɺɸʅʀʀ 

ʍʃʆʇʏɸʊʅʀʂɸ ɺ ʋʉʃʆɺʀʗʍ ɼɸʅɻɸʈʀʅʉʂʆɻʆ ʄɸʉʉʀɺɸ 

 

ʈʦʟʠʢʦʚ ɸ.ɸ. 

ɼʘʥʛʘʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʠʟʣʘʛʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (2018-

2020 ʛʛ) ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʣʠʚʥʦʛʦ ʨʝʞʠʤʘ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʪʠʧʠʯʥʦʤ 

ʩʝʨʦʟʝʤʝ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʫʨʦʞʘʝʚ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʨʠ ʵʢʦʥʦʤʥʦʤ ʨʘʩʭʦʜʦʚʘʥʠʠ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ. ʋʩʪʘʥʦʚʣʝʥʘ 

ʦʧʪʠʤʘʣʴʥʘʷ ʩʭʝʤʘ ʧʦʣʠʚʦʚ, ʧʦʣʠʚʥʳʝ ʠ ʦʨʦʩʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʭʣʦʧʯʘʪʥʠʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʞʠʤ ʦʨʦʰʝʥʠʷ, ʩʭʝʤʘ ʧʦʣʠʚʦʚ, ʧʦʣʠʚʥʘʷ ʥʦʨʤʘ, ʦʨʦʩʠʪʝʣʴʥʘʷ 

ʥʦʨʤʘ, ʭʣʦʧʢʘ-ʩʳʨʝʮ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ.  

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʦʣʠʚʳ 

ʭʣʦʧʯʘʪʥʠʢʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʠʟʫʘʣʴʥʦ, ʙʝʟ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʯʠʩʣʘ ʧʦʣʠʚʦʚ 

ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ, ʧʦʣʠʚʳ ʧʨʦʚʦʜʷʪʩʷ ʙʦʣʴʰʠʤʠ ʥʦʨʤʘʤʠ ʠ ʩ ʨʘʩʪʷʥʫʪʳʤ 

ʤʝʞʧʦʣʠʚʥʳʤ ʧʝʨʠʦʜʦʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʠʝ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ 

(ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʙʨʦʩ, ʬʠʣʴʪʨʘʮʠʷ ʠ ʠʩʧʘʨʝʥʠʝ), ʪ.ʝ ʂʇɼ ʧʨʠ ʙʦʨʦʟʜʢʦʚʦʤ 

ʧʦʣʠʚʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʦʯʝʥʴ ʥʠʟʢʠʡ. 

ɺʩʝ ʵʪʦ ʩʜʝʨʞʠʚʘʝʪ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʚʣʝʯʝʪ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʠʚʥʦʡ ʚʦʜʳ [1, 2]. 

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʭʣʦʧʢʦʩʝʶʱʝʡ ʟʦʥʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʫʯʝʥʳʝ:  

¶ ɸ.ʇ. ʂʦʯʝʪʢʦʚ (1961), ʧʨʦʚʦʜʠʚʰʠʡ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 
ɻʠʩʩʘʨʩʢʦʡ ʜʦʣʠʥʝ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʨʪʘ 108-ʌ ʩʢʣʘʜʳʚʘʶʪʩʷ ʧʨʠ 

ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 70-75% ʦʪ ʇʇɺ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ [3]; 

¶ ʄ. ɹʘʨʘʢʘʝʚ ʠ ɸ. ʊʦʰʪʝʤʠʨʦʚ (1974), ʠʟʫʯʘʷ ʨʝʞʠʤʳ ʦʨʦʰʝʥʠʷ 
ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʨʪʦʚ ʊʘʰʢʝʥʪ 1, 2, 3 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʦʨʪʦʤ 108-ʌ ʥʘ 

ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʭʣʦʧʢʦʚʦʜʩʪʚʘ, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʥʘ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʜʣʷ ʵʪʠʭ 

ʩʦʨʪʦʚ ʙʳʣʘ ʩʭʝʤʘ 70-70-60% ʇʇɺ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʢʦʪʦʨʦʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ï 42-45 ʮ/ʛʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ [4];. 
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¶ ʉʭʝʤʫ ʧʦʣʠʚʘ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʥʘ ʫʨʦʚʥʝ 70-70-60% 

ʇʇɺ ʨʝʢʦʤʝʥʜʫʶʪ ʉ. ʄʫʩʣʠʤʦʚ ʠ ʕ. ʃʠʬʰʠʮ (1981) ʜʣʷ ʫʩʣʦʚʠʡ 

ʩʪʘʨʦʦʨʦʰʘʝʤʳʭ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ [5];  

¶ ʕ. ʃʠʬʰʠʮ ʠ ɺ. ʂʫʨʦʯʢʠʥ (1985) ʩʭʝʤʫ 70-70-60% ʦʪ ʇʇɺ 

ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʠ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʥʘ ʪʠʧʠʯʥʦʤ 

ʥʝʟʘʩʦʣʝʥʥʦʤ ʩʝʨʦʟʝʤʝ ʎʕɹ ʉʦʶʟʅʀʍʀ. ʇʨʠ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

6 ʧʦʣʠʚʦʚ ʧʦ ʩʭʝʤʝ 2-3-1 ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʦʡ 5500 ʤ3/ʛʘ [6]; 

¶ ʉ.ɸ. ɻʠʣʴʜʠʝʚ ʠ ʊ. ʅʘʩʳʨʦʚ (1973) ʚ ʦʧʳʪʘʭ ʩ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʳʤ 
ʭʣʦʧʯʘʪʥʠʢʦʤ ʩʦʨʪʘ 5904-ʀ ʥʘ ʪʘʢʳʨʥʳʭ ʧʦʯʚʘʭ ʂʘʨʰʠʥʩʢʦʡ ʩʪʝʧʠ, ɸ. 

ʏʘʨʳʝʚ ʠ ʂ. ʍʦʜʞʘʤʫʨʘʪʦʚ (1975) ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʨʪʘ 9647-ʀ ʚ ʂʦʧʝʪ-

ɼʘʛʩʢʦʡ ʨʘʚʥʠʥʝ, ʊ. ʂʫʯʫʛʫʨʦʚʘ ʠ ʕ. ʗʮʢʦʚʘ (1977) ʚ ʫʩʣʦʚʠʷʭ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʛʦ ʩʝʨʦʟʝʤʘ ʥʘ ʂʠʨʛʠʟʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʧʦ 

ʭʣʦʧʢʦʚʦʜʩʪʚʫ ʫʩʪʘʥʦʚʠʣʠ ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʨʠ 

ʛʣʫʙʦʢʦʤ ʟʘʣʝʛʘʥʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʫʨʦʚʥʝ 70-70-60% ʦʪ ʇʇɺ [7, 8, 9]; 

¶ ʉ.ʉ. ʉʘʪʠʙʘʣʜʠʝʚ ʠ ɸ.ʀ. ɽʬʘʥʦʚʘ (1971) ʦʧʪʠʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʨʪʘ 108-ʌ ʥʘ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʤ ʩʝʨʦʟʝʤʝ 

ʩ ʧʨʦʩʣʦʡʢʘʤʠ ʛʣʠʥʳ ʚ ʗʚʘʥʩʢʦʡ ʜʦʣʠʥʝ ʩʯʠʪʘʶʪ ʧʨʦʚʝʜʝʥʠʝ 7 ʧʦʣʠʚʦʚ ʧʦ 

ʩʭʝʤʝ 3-4-0, ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʜʦʤʦʨʦʟʥʦʛʦ ʫʨʦʞʘʷ ï 42 ʮ/ʛʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ 70-70-70% ʇʇɺ [10]; 

¶ ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ɸʢ-ʂʘʚʘʢʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʉʦʶʟʅʀʍʀ 

(ʄʝʜʥʠʩ, 1975), ʊʫʨʢʤʝʥʩʢʦʛʦ ʅʀʀ ʟʝʤʣʝʜʝʣʠʷ ʚ ʟʦʥʝ ʂʘʨʘʢʫʤʩʢʦʛʦ ʢʘʥʘʣʘ 

(ʉʝʠʪʢʫʣʦʚ, 1971), ʠʥʩʪʠʪʫʪʘʤʠ ʬʠʟʠʦʣʦʛʠʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ 

ɸʅ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ (ʇʝʪʠʥʦʚ, ʉʠʜʠʢʦʚ, ʉʘʤʠʝʚ, 1973) 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʩʚʝʪʣʳʭ ʩʝʨʦʟʝʤʦʚ ʠ ʩʚʝʪʣʳʭ ʩʫʧʝʩʯʘʥʳʭ ʩʝʨʦʟʝʤʦʚ 

ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ (65-70)-(60-

65)-(60-65)% ʦʪ ʇʇɺ [11]; 

¶ ɺ ɻʠʩʩʘʨʩʢʦʡ ʜʦʣʠʥʝ ʀ.ɼ. ɹʣʠʥʦʚʳʤ (1963), ʆ. ʅʘʙʠʝʚʳʤ (1971) 

ʜʦʢʘʟʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʫʨʦʚʥʷ ʧʨʝʜʧʦʣʠʚʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʣʦʧʯʘʪʥʠʢʘ [12, 

13]; 

¶ ʊ. ʊʫʨʘʝʚ (1971), ɸ. ʄʘʭʘʤʙʝʪʦʚ ʠ ɸ.ɺ. ʐʫʨʘʚʠʣʠʥ (1982), ʊ. ʅʦʩʠʨʦʚ 
(1982) ʦʪʤʝʯʘʶʪ, ʯʪʦ ʩʢʦʨʦʩʧʝʣʳʝ ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ʪʨʝʙʫʶʪ ʧʦʚʳʰʝʥʥʦʛʦ 

ʫʨʦʚʥʷ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʥʘ ʧʣʦʜʦʨʦʜʠʷ [14, 15]; 

¶ ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʧʦʩʝʚʘʭ ʭʣʦʧʯʘʪʥʠʢʘ (ɹʝʩʧʘʣʦʚ, 

ɼʦʤʫʣʣʦʜʞʘʥʦʚ, 1982), ʩʦʛʣʘʩʦʚʘʥʥʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʚʩʝʭ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʣʷʭ ʩ ʛʣʫʙʦʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʤʦʱʥʦʩʪʴʶ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ ʜʦ 1ʤ, ʢʘʤʝʥʠʩʪʳʭ ʠ ʧʦʜʚʝʨʞʝʥʥʳʭ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚʘʭ ʥʘʠʙʦʣʴʰʠʡ 

ʫʨʦʞʘʡ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʧʦʜʜʝʨʞʘʥʠʠ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ 

75-75-60% ʇʇɺ. ʇʦʚʳʰʝʥʥʘʷ ʧʨʝʜʧʦʣʠʚʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʥʘ ʟʘʩʦʣʝʥʥʳʭ 

ʟʝʤʣʷʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʮʝʣʴʶ ʨʘʟʙʘʚʣʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʝʩʪʘʚʨʘʮʠʠ ʟʘʩʦʣʝʥʠʷ [16]; 

¶ ɹʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʝʜʧʦʣʠʚʥʫʶ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ï 75-80% ʇʇɺ ʂ. 

ʍʘʤʤʘʜʦʚ (1989) ʨʝʢʦʤʝʥʜʫʶʪ ʜʣʷ ʦʨʦʰʝʥʠʷ ʣʫʛʦʚʦ-ʪʘʢʳʨʥʳʭ ʧʦʯʚ. ɹ. 
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ɸʥʘʨʙʘʝʚ, ɿ. ɸʣʠʤʦʚ, ʊ. ʉʘʛʠʤʙʝʢʦʚ (1976), ʠʟʫʯʘʷ ʨʝʞʠʤ ʦʨʦʰʝʥʠʷ 

ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʖʞʥʦʤ ʂʘʟʘʭʩʪʘʥʝ, ʩʯʠʪʘʶʪ, ʯʪʦ ʧʦʚʳʰʝʥʥʘʷ ʧʨʝʜʧʦʣʠʚʥʘʷ 

ʚʣʘʞʥʦʩʪʴ 80-80-60% ʦʪ ʇʇɺ ʩʪʘʥʦʚʠʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʥʘ ʥʦʚʦʦʨʦʰʘʝʤʳʭ 

ʟʝʤʣʷʭ [17, 18]; 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʝʞʠʤʘʤ ʦʨʦʰʝʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʧʳʪʥʳʝ ʜʘʥʥʳʝ ʧʦ ʨʝʞʠʤʫ ʦʨʦʰʝʥʠʷ 

ʭʣʦʧʯʘʪʥʠʢʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʠʧʠʯʥʳʤ ʩʝʨʦʟʝʤʘʤ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ 

ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ [19].  

ɸʥʘʣʠʟ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʠʚʘ 

(ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʧʦʣʠʚ ʧʦ ʙʦʨʦʟʜʘʤ) ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ 1-ʦʡ ʦʯʝʨʝʜʠ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʟ-ʟʘ 

ʥʝʩʦʙʣʶʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ (ʩʨʦʢʠ, ʩʭʝʤʳ ʠ 

ʥʦʨʤʳ ʧʦʣʠʚʦʚ) ʠ ʪʝʭʥʠʢʠ ʧʦʣʠʚʘ (ʜʣʠʥʘ ʙʦʨʦʟʜʳ, ʚʝʣʠʯʠʥʘ ʩʪʨʫʠ ʚ ʥʘʯʘʣʝ 

ʙʦʨʦʟʜʳ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʣʠʚʘ ʠ ʪ.ʜ.) ʧʨʠʚʝʣʦ ʢ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ ʠ 

ʦʚʨʘʛʦʦʙʨʘʟʦʚʘʥʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʫʭʫʜʰʠʣʦʩʴ ʤʝʣʠʦʨʘʪʠʚʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʠ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʜʥʦ-ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʅʘʧʨʠʤʝʨ, 

ʠʟ-ʟʘ ʩʤʳʚʘ, ʦʧʦʣʟʥʝʚʳʭ ʷʚʣʝʥʠʡ ʠ ʦʚʨʘʛʦʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʧʣʦʱʘʜʷʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ çʎʝʥʪʨʘʣʴʥʦʛʦ ʩʙʨʦʩʘè ʠ ʙʝʨʝʛʦʚ çʊʦʠʨʩʫè ʠʤʝʝʪ 

ʤʝʩʪʦ ʚʳʚʦʜ ʟʝʤʝʣʴ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ. [19]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʫʪʸʤ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʣʠʚʥʦʛʦ 

ʨʝʞʠʤʘ (ʢʦʣʠʯʝʩʪʚʦ, ʩʨʦʢʠ ʧʦʣʠʚʦʚ, ʧʦʣʠʚʥʳʝ ʠ ʦʨʦʩʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʠ ʪ.ʜ.) 

ʠ ʩʫʤʤʘʨʥʦʛʦ ʠʩʧʘʨʝʥʠʷ (ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ) ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʫʩʣʦʚʠʷʭ 

ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʨʦʞʘʝʚ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʨʠ ʵʢʦʥʦʤʥʦʤ ʨʘʩʭʦʜʦʚʘʥʠʠ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʟʘʜʘʯʠ: 

¶ ʆʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ; 

¶ ʋʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʧʦʣʠʚʦʚ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʬʘʟʘʤ 

ʨʘʟʚʠʪʠʷ, ʧʦʣʠʚʥʳʝ ʠ ʦʨʦʩʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʭʣʦʧʯʘʪʥʠʢʘ; 

¶ ʆʧʨʝʜʝʣʠʪʴ ʩʫʤʤʘʨʥʦʝ ʠʩʧʘʨʝʥʠʝ ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʩʦʩʪʘʚʠʪʴ ʚʦʜʥʳʡ 
ʙʘʣʘʥʩ; 

¶ ʆʧʨʝʜʝʣʠʪʴ ʙʠʦʬʠʟʠʯʝʩʢʠʡ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʨʘʩʯʝʪʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ; 

¶ ɺʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʝʣʠʯʠʥʳ, ʢʘʯʝʩʪʚʦ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ;  
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¶ ʆʧʨʝʜʝʣʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʚʦʜʠʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʨʦʚʝʨʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2018-2020 ʛ.ʛ. ʥʘ ʩʪʘʨʦʦʨʦʰʘʝʤʦʤ ʪʠʧʠʯʥʦʤ 

ʩʝʨʦʟʝʤʝ ʤʝʪʦʜʦʤ ʟʘʢʣʘʜʢʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ çʉʫʥʘʪʫʣʣʦè ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʉʦʧʦʩʪʘʚʣʷʣʠʩʴ 

ʨʝʟʫʣʴʪʘʪʳ ʧʷʪʠ ʚʘʨʠʘʥʪʦʚ (ʊʘʙʣʠʮʘ 1.):  

 

ʊʘʙʣʠʮʘ 1. ʉʭʝʤʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ. 

ʅʦʤʝʨ 

ʚʘʨʠʘʥʪʘ 

 

ʉʭʝʤʘ ʧʦʣʠʚʘ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʠʚʦʚ ʧʦ ʬʘʟʘʤ 

ʨʘʟʚʠʪʠʷ 

ʚʩʭʦʜʳ -

ʮʚʝʪʝʥʠʝ 

ʮʚʝʪʝʥʠʝ -

ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʝ 

ʩʦʟʨʝʚʘʥʠʝ 

1 çʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡè 

(ʢʦʥʪʨʦʣʴ) 

ʧʦ ʬʘʢʪʠʯʝʩʢʠʤ ʟʘʤʝʨʘʤ 

2 1-2-1 1 2 1 

3 1-3-1 1 3 1 

4 2-4-1 2 4 1 

5 3-5-1 2 5 1 

 

ʅʘ ʢʦʥʪʨʦʣʝ (ʚʘʨʠʘʥʪ 1) ʧʦʣʠʚʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʨʦʢʠ ʠ ʧʦ ʥʦʨʤʘʤ, 

ʧʨʠʥʷʪʳʤ ʚ ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʝ.  

ʅʘ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʦʣʠʚʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ 

ʦʧʳʪʘ ʠ ʧʦ ʤʝʪʦʜʠʢʝ ʉʦʶʟʅʀʍʀ [3].  

ʋʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʢʦʥʪʨʦʣʝ ʧʨʠʭʦʜʠʣʦʩʴ 4 ʧʦʣʠʚʘ ʧʦ ʩʭʝʤʝ 0-2-2, ʘ 

ʬʘʢʪʠʯʝʩʢʘʷ ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ ʩʦʩʪʘʚʠʣʘ 7884 ʤ
3
/ʛʘ. ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʙʨʦʩ 

ʠʟʤʝʥʷʣʩʷ ʦʪ 21 ʜʦ 38,5% ʦʪ ʧʦʣʠʚʥʦʡ ʥʦʨʤʳ. 

ʅʘ ʚʘʨʠʘʥʪʝ 2, 3, 4, 5, ʛʜʝ ʧʦʣʠʚʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʩʭʝʤʝ 1-2-1, 1-3-1, 2-4-

1 ʠ 3-5-1, ʬʘʢʪʠʯʝʩʢʘʷ ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʘ 4784, 

5740, 7152 ʠ 9128 ʤ
3
/ʛʘ.  

ʆʙʦʙʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʪʨʝʭʣʝʪʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʣʠʚʳ ʧʨʦʚʦʜʷʪʩʷ ʙʦʣʴʰʠʤʠ ʧʦʣʠʚʥʳʤʠ 

ʥʦʨʤʘʤʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ ʤʝʞʧʦʣʠʚʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʠ ʧʦ ʥʠʟʢʦʡ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʢʨʘʪʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʚʦʚ, ʧʦʣʠʚʥʳʭ ʠ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʥʦʨʤʘʭ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʦʢʘʟʘʣʠ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʚʳʩʦʪʫ ʛʣʘʚʥʦʛʦ ʩʪʝʙʣʷ, ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʠ ʚʦʟʜʫʰʥʦ-ʩʫʭʫʶ ʙʠʦʤʘʩʩʫ 

ʭʣʦʧʯʘʪʥʠʢʘ  

ɽʞʝʛʦʜʥʦ ʫʯʝʪ ʫʨʦʞʘʷ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʨʦʚʦʜʠʣʩʷ ʩʪʨʦʛʦ ʧʦ ʫʯʝʪʥʦʡ 

ʯʘʩʪʠ ʜʝʣʷʥʦʢ ʧʦ ʢʘʞʜʦʤʫ ʚʘʨʠʘʥʪʫ ʠ ʧʦʚʪʦʨʝʥʠʶ ʦʧʳʪʘ, ʘ ʧʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʝʨʝʚʦʜʠʣʠʩʴ ʥʘ ʢʦʥʜʠʮʠʦʥʥʳʡ ʚʝʩ ʩʦʛʣʘʩʥʦ ɻʆʉʊʫ 10202-71 ʥʘ 

ʭʣʦʧʦʢ-ʩʳʨʝʮ ʨʫʯʥʦʛʦ ʩʙʦʨʘ. 

ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʤʦʨʦʟʥʳʡ ʠ ʦʙʱʠʡ ʫʨʦʞʘʡ 

ʭʣʦʧʢʘ-ʩʳʨʮʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, 

ʧʦʣʠʚʥʳʭ ʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʥʦʨʤ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ 
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ʫʨʦʞʘʡ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʟʘ ʨʘʟʚʠʪʠʝʤ ʠ ʧʣʦʜʦʥʦʰʝʥʠʝʤ ʭʣʦʧʯʘʪʥʠʢʘ. ɺʦ ʚʩʝ ʛʦʜʳ 

ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʡ ʜʦʤʦʨʦʟʥʳʡ ʠ ʦʙʱʠʡ ʫʨʦʞʘʡ ʧʦʣʫʯʝʥ 

ʥʘ ʚʘʨʠʘʥʪʘʭ 1 ʠ 2 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ çʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴè ʠ ʧʦʣʠʚʳ 

ʧʦ ʩʭʝʤʝ 1-2-1. (ʊʘʙʣʠʮʘ 2). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʠʟ-ʟʘ ʧʦʟʜʥʠʭ ʧʦʣʠʚʦʚ 

ʧʨʦʠʩʭʦʜʠʣʦ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʩʢʨʳʪʠʝ ʢʦʨʦʙʦʯʝʢ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʟʘʤʦʨʦʟʢʘ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʣʦ ʙʦʣʴʰʫʶ ʜʦʣʶ ʧʦʩʣʝʤʦʨʦʟʥʳʭ ʩʙʦʨʦʚ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 85-

93%. 

 

ʊʘʙʣʠʮʘ 2. ɺʣʠʷʥʠʝ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ ʥʘ ʫʨʦʞʘʡ ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʮ/ʛʘ. 

ʅʦʤʝʨ 

ʚʘʨʠʘʥʪʘ 

ɻʦʜ  ɺ 

ʩʨʝʜʥʝʤ 

ʟʘ ʪʨʠ 

ʛʦʜʘ 

ʋʜʝʣʴʥʳʝ 

ʟʘʪʨʘʪʳ 

ʚʦʜʳ ʥʘ 

1ʮ 

ʭʣʦʧʢʘ-

ʩʳʨʮʘ, ʤ
3
 

ʆʧʣʘʪʘ 1 

ʤ
3
 ʚʦʜʳ 

ʫʨʦʞʘʝʤ, 

ʢʛ 

2018 2019 2020 

1 26,9 29,1 25,3 27,1 290,9 0,34 

2 25,4 26,2 22,1 24,5 195,3 0,51 

3 30,2 31,3 27,6 29,7 193,3 0,52 

4 40,4 42,3 38,1 40,3 177,5 0,56 

5 35,6 37,3 33,6 35,5 257,1 0,39 

ʅʉʈ0,5 

ʮ/ʛʘ 

2,8 3,1 2,9 2,6 - - 

ʅʉʈ0,5 , 

% 

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

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʨʝʜʥʝʤ ʠʭ ʪʨʝʭ ʣʝʪ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʠʙʦʣʴʰʝʛʦ ʜʦʤʦʨʦʟʥʦʛʦ ʠ ʦʙʱʝʛʦ ʫʨʦʞʘʷ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩ 

ʥʘʠʤʝʥʴʰʠʤ ʨʘʩʭʦʜʦʤ ʚʦʜʳ 1ʮ ʫʨʦʞʘʷ ʠ ʚʳʩʦʢʦʡ ʦʧʣʘʪʳ ʚʦʜʳ ʫʨʦʞʘʝʤ 

ʜʦʩʪʠʛʘʣʦʩʴ ʧʨʠ ʧʦʣʠʚʘʭ ʧʦ ʩʭʝʤʝ 2-4-1. ɼʣʷ ʵʪʦʛʦ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʚʦʜʠʪʴ 

7 ʧʦʣʠʚʦʚ ʩ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʦʡ ʚ ʩʨʝʜʥʝʤ 7152 ʤ
3
/ʛʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

1. ɺ ʫʩʣʦʚʠʷʭ ʪʠʧʠʯʥʳʭ ʩʝʨʦʟʝʤʦʚ ɼʘʥʛʘʨʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʩ ʫʨʦʚʥʝʤ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʠʞʝ 3-ʭ ʤʝʪʨʦʚ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʞʠʤʦʤ ʦʨʦʰʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʦʣʫʯʝʥʠʝ ʥʘʠʙʦʣʴʰʝʛʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ ʭʣʦʧʢʘ-

ʩʳʨʮʘ, ʷʚʣʷʝʪʩʷ ʩʭʝʤʝ ʧʦʣʠʚʘ 2-4-1 ʚ ʨʘʩʯʝʪʥʳʭ ʩʣʦʷʭ ʧʦʯʚʳ 0-70 ʩʤ ʚ 

ʧʝʨʠʦʜʳ ʜʦ ʮʚʝʪʝʥʠʷ ʠ ʚ ʩʦʟʨʝʚʘʥʠʝ, 0-100ʩʤ ï ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ-

ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ. ɼʣʷ ʩʦʙʣʶʜʝʥʠʷ ʵʪʠʭ ʫʩʣʦʚʠʡ ʩʨʝʜʥʝʚʦʣʦʢʥʠʩʪʦʤʫ 

ʭʣʦʧʯʘʪʥʠʢʫ ʥʝʦʙʭʦʜʠʤʦ 7 ʧʦʣʠʚʦʚ, ʠʟ ʥʠʭ ʜʚʘ ʧʦʣʠʚʘ ʜʦ ʮʚʝʪʝʥʠʷ, ʯʝʪʳʨʝ 

ʧʦʣʠʚʘ ï ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ-ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʜʠʥ ʧʦʣʠʚ ʚ ʧʝʨʠʦʜ 

ʩʦʟʨʝʚʘʥʠʷ ʩ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʦʡ ʚ ʩʨʝʜʥʝʤ 7152 ʤ
3
/ʛʘ. ʇʨʠ ʵʪʦʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʚ ʩʨʝʜʥʝʤ 40,3 ʮ/ʛʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʠʟ ʢʦʪʦʨʳʭ 37,7 

ʮ/ʛʘ ʷʚʣʷʶʪʩʷ ʜʦʤʦʨʦʟʥʳʤʠ ʩʙʦʨʘʤʠ. 
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2. ʇʦʣʠʚʳ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʦʧʪʠʤʘʣʴʥʳʡ ʚʦʜʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ 4 ʧʦʣʠʚʘʭ ʟʘ 

ʚʝʛʝʪʘʮʠʶ ʙʦʣʴʰʠʤʠ ʧʦʣʠʚʥʳʤʠ ʥʦʨʤʘʤʠ ʠ ʜʣʠʥʥʳʤʠ ʤʝʞʧʦʣʠʚʥʳʤʠ 

ʧʝʨʠʦʜʘʤʠ ʧʨʝʜʧʦʣʠʚʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʩʥʠʞʘʝʪʩʷ ʜʦ 45 % ʦʪ ʅɺ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʷ ï ʚ ʩʨʝʜʥʝʤ 13,2 ʮ/ʛʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʇʨʠ ʵʪʦʤ ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ ʥʘ 10,2 

% ʚʳʰʝ, ʯʝʤ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤ ʚʘʨʠʘʥʪʝ. 
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ʀʉʊʀʌʆɼɸʀ ʆפʀʃʆʅɸʀ ʆɹ ɿʀʄʅʀ ʇɸʈɺɸʈʀʐʀ ʇɸʍʊɸ ɼɸʈ ʐɸʈʆʀʊʀ 

ʄɸʉʉʀɺʀ ɼɸʅנɸʈɸ 

ɸʥʥʦʪʘʪʩʠʷ. ɼʘʨ ʤʘϨʦʣʘ ʥʘʪʠṉʘϲʦʠ ʪʘʜϨʠϨʦʪʠ ʯʘʥʜʠʥʩʦʣʘ (2018-2020) ʦʠʜ ʙʘ 

ʪʘϲʠʷʠ ʨʝʞʠʤʠ ʦʢʠʣʦʥʘʠ ʦʙʸʨʠʠ ʧʘʭʪʘ ʜʘʨ ʭʦʢʠ ʭʦʢʠʩʪʘʨʨʘʥʛʠʠ ʤʘʲʤʫʣʠʠ ʤʘʩʩʠʚʠ 

ɼʘʥϤʘʨʘ, ʪʘʲʤʠʥʠ ϲʦʩʠʣʠ ʙʘʣʘʥʜ ʚʘ ʭʫʰʩʠʬʘʪʠ ʧʘʭʪʘʠ ʭʦʤ ʙʦ ʠʩʪʠʬʦʜʘʠ ʩʘʨʬʘʢʦʨʦʥʘʠ 

ʦʙʠ ʦʙʸʨṯ ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ. . ʉʭʝʤʘʠ ʦʧʪʠʤʘʣʠʠ ʦʙʴʸʨʡ, ʥʦʨʤʘʭʦʠ ʦʙʴʸʨʡ ʚʘ ʦʙʴʸʨʠʠ 

ʧʘʭʪʘʟʦʨ ʤʫʢʘʨʨʘʨ ʢʘʨʜʘ ʰʫʜʘʘʩʪ. 

ʂʘʣʠʜʚʦʞʘϲʦ: ʨʝʞʠʤʠ ʦʙʸʨṯ, ʩʭʝʤʘʠ ʦʙʸʨṯ, ʤʝʲʸʨʠ ʦʙʸʨṯ, ʤʝʲʸʨʠ ʦʙʸʨṯ, ʧʘʭʪʘʠ 

ʭʦʤ, ϲʦʩʠʣ. 

 

RATIONAL USE OF WATER WHEN GROWING COTTON IN THE DANGARINSKY 

MASSIF CONDITIONS  

Annotation. The article presents the results of many years of research (2018-2020) on the 

development of a rational irrigation regime for cotton on typical gray soil of the Dangara 

massif, ensuring high and high-quality yields of raw cotton with economical use of irrigation 

water. An optimal irrigation scheme, watering and irrigation standards for cotton have been 

established. 

Keywords: irrigation regime, irrigation scheme, irrigation norm, irrigation norm, raw 

cotton, yield. 
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Annotation: The article provides an overview of the genesis of drip irrigation 

technology and its practical implementation in Xinjiang. Significantly, substantial 

advancements have been achieved in the realms of water conservation and salinity control 

theory, the innovation and production of pivotal drip irrigation equipment, and the 

establishment of a robust quality and efficiency framework. Nevertheless, challenges persist in 

the development of drip irrigation technology in arid regions, chiefly stemming from water 

scarcity and soil salinization. To address these issues, water-saving and diversion initiatives 

have been introduced to bolster the available water resources for agricultural purposes. 

Furthermore, the cultivation of drought-resistant crop varieties, the expedited creation of 

high-quality farmlands, the implementation of sediment gradient management systems, and the 

adoption of novel irrigation paradigms collectively offer innovative avenues for advancing 

drip irrigation technology and promoting water-efficient agriculture in arid areas. 

Keywords: Drip Irrigation, water-saving irrigation, grain crops, cotton, specialty fruits 

and forests, efficient use of water resources, water conservation and salt control, quality and 

efficiency improvement 

 

1. Introduction 

Within the context of the evolving global climate, arid regions confront ever 

more pressing water resource constraints. Xinjiang, as one of China's paramount 

arid regions, boasts abundant light, warmth, and arable terrain. It serves as a 

crucial grain reserve stronghold, a hub for top-tier commercial cotton production, 

and a center for the cultivation of distinctive forests and fruits. Nevertheless, 

Xinjiang grapples with the constraint of being landlocked and contends with 

meager annual precipitation, registering at less than 200 mm, which accounts for 

approximately 47% of China's average precipitation. In tandem, evaporation rates 

exceed 1,000 mm. A stark dichotomy emerges when considering that Xinjiang's 

agricultural water consumption stands at a staggering 91% [1, 2]. In light of this 

formidable challenge, the quest for water management technologies that are both 

efficient and sustainable takes on paramount significance [3]. 

Drip irrigation coupled with precision fertilization technology stands 

prominently as one of the most advanced methodologies for achieving precision in 

water conservation and precise delivery of fertilizers. It delivers the requisite water 

and nutrients to crops through drip irrigation infrastructure, confining them within 

the effective root zone of the crop. This precision allows for meticulous control 

over the regulation of water and fertilizer. The origins of this technology can be 

traced back to Israel, and it has found widespread adoption in more than 80 

countries and regions across the globe. 

In the arid expanse of Xinjiang, where drip irrigation technology has been 

deployed extensively and early, a wealth of experiential knowledge has been 

garnered. Notably, the Xinjiang Production and Construction Corps commenced 

large-scale implementation of drip irrigation technology in 1996, propelling the 

rapid evolution of water-saving irrigation practices within the Xinjiang Uygur 

Autonomous Region [4]. As of the conclusion of 2018, the cumulative area under 

drip irrigation technology deployment in Xinjiang had reached an impressive 3.53 

million hectares, encompassing over 60% of the national drip irrigation footprint 

(Fig. 1). This accomplishment has given rise to a contemporary precision 

agriculture technology ecosystem centered around water-conserving drip irrigation 
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technology. Our analysis of the efficacy of this technology's application furnishes a 

scientific foundation and pragmatic guidance for the management of water 

resources and the development of agriculture in Xinjiang and analogous arid 

domains across China.  

 Fig. 1 Agricultural areas irrigated with different approaches, showing the 

transition to water-saving technologies in Xinjiang. 

2. Innovation research and development of drip irrigation technology in arid 

areas 

Xinjiang has emerged as a global frontrunner in the realm of water-saving 

irrigation, with a focal point on drip irrigation, encompassing an expansive area 

exceeding 4.33 million hectares. This remarkable achievement has been 

accompanied by a sustained uptick in grain production, substantial enhancements 

in cotton production (accounting for 90.2% of China's total cotton output)[5, 6], 

both in terms of quantity and quality, and the ascension of specialty fruits and 

forestry products to preeminence in the market. Within the arid precincts of 

Xinjiang, irrigated agriculture has coalesced into a drip irrigation technology 

framework distinguished by regional characteristics. 

Against this backdrop, our team has pioneered innovative approaches. We 

introduced a "fertility + non-fertility" mechanism for water and salinity control [7], 

tailored specifically for drip-irrigated wheat and replanted crops in northern 

Xinjiang. Furthermore, for drip-irrigated cotton in arid regions, we have 

ingeniously embraced methods encompassing "fertility + non-fertility" and "drip 

irrigation + culvert pipe drainage" for water and salinity regulation. Our study has 

also elucidated the water- and salt-saving irrigation system pertaining to drip 

irrigation for specialty fruits and forests, thus offering invaluable directives for 

irrigation management. 

Within the precincts of the drip irrigation system, we have devised a 

collaborative sediment treatment technology system. This pioneering system is 
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proficient in filtering out more than 90% of sediment, consequently effecting 

significant reductions in water consumption and power dissipation. Moreover, we 

have engineered a range of novel irrigators specially tailored for grain, cotton, and 

fruit cultivation, boasting flow indices ranging from 0.42 to 0.47 (Fig. 2). This 

portfolio of irrigators has generated savings surpassing 40 billion CNY for 

Xinjiang's grain, cotton, and fruit cultivation sectors[8, 9]. 

 
Fig. 2 Team-developed filters, irrigators, fertilizers and an innovative sediment 

gradient filtration system. 

Our research endeavors yielded a well-defined water and fertilizer 

management system tailored to the requirements of drip-irrigated wheat and 

reseeding crops. Additionally, we introduced an integrated model designed to 

enhance water conservation and efficiency in the context of drip-irrigated cotton 

under the canopy. Notably, when maintaining an irrigation volume to nitrogen 

application ratio of 2.77, soil nitrate nitrogen achieved a more even distribution 

across the root zone, significantly mitigating the impact of stress[10]. Furthermore, 

we established a pivotal technological framework aimed at conserving water, 

augmenting quality, and bolstering the efficiency of specialty fruits and forest 

crops in arid regions. Our findings also unveiled a distinctive "bimodal" nutrient 

demand pattern among crops subjected to drip irrigation. 

3. Problems in the application of drip irrigation technology in arid areas 

In accordance with the Xinjiang Total Water Consumption Control Program, 

it is imperative that by the year 2030, the Corps drastically curtail its overall water 

usage to a level below 11.09 billion m
3
, with a particular emphasis on reducing the 

share of water allocated for agricultural purposes to less than 85%, equivalent to 

9.4 billion m
3
. As matters stand today, the Corps' factual agricultural water 

consumption has already surged to 12.1 billion m
3
, unveiling a conspicuous water 

resource deficit amounting to 2.7 billion m
3
. Aligning with the national strategic 

imperatives, the Corps anticipates a requisite expansion of 100,000 hectares of 

agricultural land, demanding approximately 300 million m
3
 of water. In 2023, the 

Corps is committed to supplementing its arable lands with 67,000 hectares for 

grain cultivation, with an analogous addition slated for 2024, cumulating to an 
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approximate total of 267,000 hectares of newly irrigated terrain. This substantial 

expansion will be made possible through land development, the reclamation of 

fallow land, reseeding initiatives, and the adept management of saline lands. In line 

with a per-hectare water demand of 7,500 m
3
, an additional 2 billion m

3
 of water 

will be indispensably requisite to facilitate these developments (Fig. 3). 

 
Fig. 3 Main factors constraining the development of drip irrigation water-saving 

agriculture in arid areas 

4. Comprehensive Program for Water Security of Drip Irrigation in Arid 

Regions of Xinjiang 

4.1 Water Conservation and Diversification Program 

Facilitating the expeditious establishment of extensive mountain reservoirs of 

large and medium proportions constitutes a pivotal agenda. Furthermore, active 

endeavors are underway to propel the preliminary initiatives for vast reservoir 

projects aimed at water transference to the southern frontier. Simultaneously, a 

concerted drive towards the construction of diminutive reservoirs is gaining 

momentum. The execution of multifaceted schemes encompassing "coordinated 

management of mountain and plain reservoirs for water preservation," "attenuation 

of seepage and vaporization in plain reservoirs for water conservation," and "silt 

removal and augmentation of plain reservoirs for water preservation" augments the 

retention capabilities of mountain reservoirs and optimizes the storage competence 

of plain reservoirs. 

Bolstering the comprehensive modernization of large and medium-scale 

irrigation districts via overhauls and water-saving innovations represents a 

paramount initiative. Transformational projects like "Canal Wells for the New 

Era," "Canal Refurbishment," "Self-Pressurized Pipeline Networks," "High-
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Standard Small-Cellar Sand Sedimentation Basins," and "Precision Automated 

Monitoring of Water Quality and Quantity" have been diligently implemented to 

elevate the hydraulic infrastructure of irrigation districts, with particular emphasis 

on the rejuvenation of ultimate conduits and the construction of associated 

amenities. These endeavors are aimed at assuring the optimal efficiency of the 

farmland irrigation system (Fig. 4). 

 
Fig. 4 Water saving and diversification project's irrigation water whole stream 

supporting use system 

4.2 Water Transfer and Expansion Program 

An array of measures has been orchestrated to bolster water resource reserves, 

encompassing the construction of novel regulating reservoirs, the augmentation of 

pre-existing reservoirs, the establishment of subterranean reservoirs, and the 

judicious harnessing of groundwater. In tandem, regions endowed with recharge-

friendly subterranean aquifers, commendable permeability, and substantive storage 

capacity are identified for the establishment of subterranean reservoirs. 

Furthermore, areas conducive to groundwater resource amplification are identified. 

This comprehensive initiative, focused on storage expansion, is anticipated to 

contribute an impressive 900 million m
3
 to the water resource inventory. 

In the bountiful water realm of the Erie Valley, an intricate "power station - 

pumping station - high-level pool - self-pressurized drip irrigation" system is in the 

developmental pipeline. This system is poised to actualize the harnessing of water 

resources in proximity to the irrigation of arid highland fields. Projections indicate 

a substantial augmentation of water resources by 300 million m
3
 (Fig. 5). 

In parallel, cutting-edge methods such as "brackish water desalination" and 

"chemical utilization of brackish water resources" have been adopted. These 

methods leverage suitable brackish water desalination procedures and cutting-edge 

equipment, including ultrafiltration and reverse osmosis, to harness brackish water 

resources exceeding 3 grams per liter. This groundbreaking initiative is anticipated 
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to bolster water resources by an impressive 1.3 billion m
3
, either through 

augmentation or preservation. 

 
Fig. 5 Detailed engineering scheme for transferring water from low to high level 

Through the adoption of technical measures such as "desalination of brackish 

water and chemical utilization of brackish water resources", and the use of 

appropriate brackish water desalination treatment processes and equipment, such 

as ultrafiltration and reverse osmosis, brackish water resources greater than 3 g L
ī1

 

are being developed and utilized. The project is expected to add or save 1.3 billion 

m
3
 of water resources. 

5. New ideas and initiatives for the further development of drip irrigation and 

water-saving agriculture in arid zones 

To further advance the sustainable development of drip irrigation and water-

saving agriculture, we must embrace novel concepts and initiatives: 

(1) Leveraging Modern Bio-Breeding Technology: Collaborative efforts 

between scientific research institutions and enterprises should be harnessed to 

harness exceptional genetic resources characterized by drought resistance and 

salinity tolerance. This can be facilitated through the comprehensive utilization of 

modern bio-breeding technology. 

(2) Expeditious Expansion of High-Standard Farmland: There's an imperative 

to expedite the construction of high-standard farmland while progressively 

elevating the status of all permanent foundational farmland to meet high-standard 

criteria. 

(3) Integration of Synergistic Control Systems: The integration of water, 

fertilizer, and salinity control technology systems tailored to diverse crops is 

paramount. This approach ensures a harmonious balance that optimizes crop 

growth. 

(4) Innovation in Core Water-Saving Equipment: Research and development 

initiatives must focus on creating new, high-performance filters, fertilizers, 

irrigators, and other essential core components for drip irrigation systems. 

Furthermore, the establishment of a "three-in-one sediment gradient synergistic 

high-efficiency treatment system," encompassing sand interception at canal heads, 

sedimentation pond-based purification, and pre-pump and post-pump sand 

filtration, is instrumental in promoting the sustainable utilization of water 

resources. 
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Considering geographic peculiarities, new irrigation paradigms such as 

mountain reservoirs-regulated sedimentation tanks-self-pressurized drip irrigation 

and high-standard small cellar-type sedimentation tanks-combined filters-small-

flow pressurized drip irrigation have been championed. These innovative modes 

aim to augment the intensive and economical utilization of water resources, 

contributing to the sustainable advancement of water-saving agriculture. 
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ɺɸɿʒʀ ʂʋʅʋʅ  ɺɸ ɼʋʈʅɸʄʆʀ ʈʋʐɼʀ ʆɹɪʈʀʀ פɸʊʈɸɻʀʀ ʍʆּתɸɻʀ׳ʆʀ 

ɼɽ׳ʆʊ ɼɸʈ ɺʆ׳ɸ׳ʆʀ ʄʀʅʊɸפɸ׳ʆʀ ʍʋʐʂ 

ɸʥʥʦʪʘʪʩʠʷ: ɼʘʨ ʤʘϨʦʣʘ ʰʘʨϲʠ ʛʝʥʝʟʠʩʠ ʪʝʭʥʦʣʦʛʠʷʠ ʦʙʸʨʠʠ Ϩʘʪʨʘʛṯ ʚʘ ʪʘʪʙʠϨʠ 

ʘʤʘʣʠʠ ʦʥ ʜʘʨ ʐʠʥṉʦʥ ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ. Ṉʦʣʠʙʠ ʜʠϨϨʘʪ ʘʩʪ, ʢʠ ʜʘʨ ʩʦϲʘʠ ʩʘʨʬʘʠ ʦʙ ʚʘ 

ʥʘʟʘʨʠʷʠ ʥʘʟʦʨʘʪʠ ʰṹʨʰʘʚṯ, ʥʘʚʦʚʘʨṯ ʚʘ ʠʩʪʝϲʩʦʣʠ ʪʘṉϲʠʟʦʪʠ ʘʩʦʩʠʠ ʦʙʸʨʠʠ Ϩʘʪʨʘʛṯ ʚʘ 
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ʪʘʲʩʠʩʠ ʯʘϲʦʨʯṹʙʠ ʫʩʪʫʚʦʨʠ ʩʠʬʘʪ ʚʘ ʩʘʤʘʨʘʥʦʢṯ ʙʘ ʧʝʰʨʘʬʪϲʦʠ ʥʘʟʘʨʨʘʩ ʥʦʠʣ 

ʛʘʨʜʠʜʘʥʜ. ɹʦ ʚʫṉʫʜʠ ʠʥ, ʤʫʰʢʠʣʦʪ ʜʘʨ ʨʫʰʜʠ ʪʝʭʥʦʣʦʛʠʷʠ ʦʙʸʨʠʠ Ϩʘʪʨʘʛṯ ʜʘʨ 

ʤʠʥʪʘϨʘϲʦʠ ʭʫʰʢ ʙʦϨṯ ʤʦʥʜʘʘʥʜ, ʢʠ ʘʩʦʩʘʥ ʘʟ ʢʘʤʦʙṯ ʚʘ ʰʫʨ ʰʫʜʘʥʠ ʟʘʤʠʥ ʙʘʨʤʝʦʷʥʜ. 

ɹʘʨʦʠ ϲʘʣʣʠ ʠʥ ʤʘʩʲʘʣʘϲʦ, ʪʘʰʘʙʙʫʩϲʦʠ ʩʘʨʬʘṉṹʠʠ ʦʙ ʚʘ ʪʘϲʢʠʤʠ ʟʘʭʠʨʘϲʦʠ ʦʙ ʙʘʨʦʠ 

ʤʘϨʩʘʜϲʦʠ ʢʠʰʦʚʘʨʟṯ ṉʦʨṯ ʢʘʨʜʘ ʰʫʜʘʥʜ. ϣʘʡʨ ʘʟ ʦʥ, ʧʘʨʚʘʨʠʰʠ ʥʘʚʲϲʦʠ ʟʠʨʦʘʪϲʦʠ ʙʘ 

ʭʫʰʢʩʦʣṯ ʪʦʙʦʚʘʨ, ʪʘʰʢʠʣʠ ʙʦʩʫʨʲʘʪʠ ʟʘʤʠʥϲʦʠ ʢʠʰʦʚʘʨʟʠʠ ʙʘʣʘʥʜʩʠʬʘʪ, ʪʘʪʙʠϨʠ 

ʩʠʩʪʝʤʘϲʦʠ ʠʜʦʨʘʢʫʥʠʠ ʛʨʘʜʠʝʥʪϲʦʠ ʪʘϲʰʠʥϲʦ ʚʘ Ϩʘʙʫʣʠ ʧʘʨʘʜʠʛʤʘϲʦʠ ʥʘʚʠ ʦʙʸʨṯ ʜʘʨ 

ʷʢṉʦʷʛṯ ʨʦϲϲʦʠ ʠʥʥʦʚʘʪʩʠʦʥʠʠ ʧʝʰʙʫʨʜʠ ʪʝʭʥʦʣʦʛʠʷʠ ʦʙʸʨʠʠ Ϩʘʪʨʘʛṯ ʚʘ ʧʝʰʙʫʨʜʠ 

ʢʠʰʦʚʘʨʟʠʠ ʢʘʤʤʘʩʨʘʬʨʦ ʧʝʰʥʠϲʦʜ ʤʝʢʫʥʘʥʜ. ʜʘʨ ʨʘʡʦʥʭʦʠ ʭʫʰʢ. 

ʂʘʣʠʜʚʦʞʘϲʦ: ʆʙʸʨʠʠ Ϩʘʪʨʘʛṯ, ʦʙʸʨʠʠ ʢʘʤʤʘʩʨʘʬ, ʟʠʨʦʘʪϲʦʠ Ϥʘʣʣʘʜʦʥʘ, ʧʘʭʪʘ, 

ʤʝʚʘʶ ṉʘʥʛʘʣϲʦʠ ʤʘʭʩʫʩ, ʠʩʪʠʬʦʜʘʠ ʩʘʤʘʨʘʥʦʢʠ ʟʘʭʠʨʘϲʦʠ ʦʙ, ʩʘʨʬʘʠ ʦʙ ʚʘ ʥʘʟʦʨʘʪʠ 

ʥʘʤʘʢ, ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʠʬʘʪ ʚʘ ʩʘʤʘʨʘʥʦʢṯ 

 

ʉʆɺʈɽʄɽʅʅɸʗ ʉʀʊʋɸʎʀʗ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʂɸʇɽʃʔʅʆɻʆ 

ʆʈʆʐɽʅʀʗ ɺʆɼʆʉɹɽʈɽɾɸʖʑɽɻʆ ʉɽʃʔʉʂʆɻʆ ʍʆɿʗʁʉʊɺɸ ɺ ʉʋʍʀʍ 

ʆɸɿʀʉʅʓʍ ʈɸʁʆʅɸʍ 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʟʘʨʦʞʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʘʧʝʣʴʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʠ ʝʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʉʠʥʴʮʟʷʥʝ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʫʩʧʝʭʠ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʩʦʭʨʘʥʝʥʠʷ ʚʦʜʳ ʠ ʢʦʥʪʨʦʣʷ ʩʦʣʝʥʦʩʪʠ, 

ʠʥʥʦʚʘʮʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʥʠʷ ʥʘʜʝʞʥʦʡ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʨʘʟʚʠʪʠʠ 

ʪʝʭʥʦʣʦʛʠʡ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʭʚʘʪʢʦʡ ʚʦʜʳ ʠ ʟʘʩʦʣʝʥʠʝʤ ʧʦʯʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʙʳʣʠ 

ʚʚʝʜʝʥʳ ʠʥʠʮʠʘʪʠʚʳ ʧʦ ʵʢʦʥʦʤʠʠ ʠ ʦʪʚʦʜʫ ʚʦʜʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʨʘʱʠʚʘʥʠʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ 

ʩʦʨʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʫʩʢʦʨʝʥʥʦʝ ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʛʨʘʜʠʝʥʪʦʤ ʥʘʥʦʩʦʚ ʠ 

ʧʨʠʥʷʪʠʝ ʥʦʚʳʭ ʧʘʨʘʜʠʛʤ ʦʨʦʰʝʥʠʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʪʢʨʳʚʘʶʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʠ ʧʨʦʜʚʠʞʝʥʠʷ 

ʚʦʜʦʩʙʝʨʝʛʘʶʱʝʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ, ʚʦʜʦʩʙʝʨʝʛʘʶʱʝʝ ʦʨʦʰʝʥʠʝ, ʟʝʨʥʦʚʳʝ 

ʢʫʣʴʪʫʨʳ, ʭʣʦʧʦʢ, ʜʝʣʠʢʘʪʝʩʥʳʝ ʬʨʫʢʪʳ ʠ ʣʝʩʘ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʚʦʜʦʩʙʝʨʝʞʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʣʴʶ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 
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ʇʫʣʘʪʦʚ ʐ.ʗ. 

 ʊʘʜʞʠʢʩʢʠʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐ. ʐʦʪʝʤʫʨ 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʛʣʫʙʦʢʦʛʦ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʨʳʭʣʝʥʠʷ ʧʦʯʚ ʠ ʚʣʠʷʥʠʝ ʝʸ ʥʘ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʘ ʧʦʪʝʨʴ 

ʚʦʜʳ ʥʘ ʠʩʧʘʨʝʥʠʝ, ʠʥʬʠʣʴʪʨʘʮʠʶ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʙʨʦʩ ʧʨʠ ʧʦʣʠʚʘʭ ʧʦ ʙʦʨʦʟʜʘʤ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʝ ʛʣʫʙʦʢʦʛʦ 

ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʨʳʭʣʝʥʠʷ ʧʦʯʚ ʦʙʲʸʤʥʘʷ ʤʘʩʩʘ ʧʦʯʚʳ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 15-20%, ʢʦʥʮʝʚʦʡ 

ʩʙʨʦʩ ʩʥʠʞʘʝʪʩʷ ʚ 1,5-2,0 ʨʘʟʘ, ʘ ʧʦʪʝʨʠ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚ 2,5-4 ʨʘʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʫʙʦʢʦʝ ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʨʳʭʣʝʥʠʝ, ʙʦʨʦʟʜʢʦʚʳʡ ʧʦʣʠʚ, ʚʦʜʥʦ-

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʦʙʲʸʤʥʘʷ ʤʘʩʩʘ, ʧʦʨʠʩʪʦʩʪʴ, ʧʦʪʝʨʠ ʚʦʜʳ, ʠʩʧʘʨʝʥʠʝ, 

ʠʥʬʠʣʴʪʨʘʮʠʷ, ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʙʨʦʩ. 
 

ʆʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʝʢʪʦʨʦʚ 

ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʟʘʥʷʪʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʦʨʦʰʝʥʠʷ ʟʝʤʝʣʴ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʦʮʝʥʝʥʘ ʚ 1570 

ʪʳʩ.ʛʘ, ʠʟ ʢʦʪʦʨʳʭ ʧʦ ʜʘʥʥʳʤ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ 

ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ ʠ ʛʝʦʜʝʟʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʥʘ 1 ʷʥʚʘʨʷ 2022 ʛ. 

ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʩʦʩʪʘʚʣʷʶʪ 763,468 ʪʳʩ. ʛʘ [2],  ʠʟ ʥʠʭ 289,1 ʪʳʩ. ʛʘ 

ʦʨʦʰʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʢʘʥʘʣʳ, ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʘʷ 

ʩʝʪʴ, ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ ʠ ʜʨʫʛʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʚ ʩʚʷʟʠ ʩ 

ʤʥʦʛʦʣʝʪʥʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʣʴʥʦ ʠʟʥʦʰʝʥʳ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʢʘʧʠʪʘʣʴʥʦʤ 

ʨʝʤʦʥʪʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ. ɼʣʷ ʧʦʣʥʦʡ ʟʘʤʝʥʳ ʘʛʨʝʛʘʪʦʚ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ 

ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʦʡ ʥʝʦʙʭʦʜʠʤʘ 6,2 ʤʣʨʜ. 

ʩʦʤʦʥʠ [3]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʧʨʦʠʩʭʦʜʷʪ 

ʧʨʦʩʘʜʢʠ ʧʦʯʚ, ʠʭ ʫʧʣʦʪʥʝʥʠʷ, ʦʧʣʳʚʘʥʠʝ ʠ ʜʝʬʦʨʤʘʮʠʠ ʦʪʢʦʩʦʚ ʢʘʥʘʣʘ, 

ʧʦʜʲʸʤ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʟʘʩʦʣʝʥʠʝ ʟʝʤʝʣʴ, ʚʦʜʥʘʷ ʠ ʚʝʪʨʦʚʘʷ ʵʨʦʟʠʷ ʠ 

ʪ.ʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʧʦʚʳʰʝʥʥʳʡ 

ʨʘʩʭʦʜ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʝʛʫʣʷʨʥʳʭ 

ʨʝʤʦʥʪʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ. ɽʞʝʛʦʜʥʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ 

ʙʦʣʝʝ 40 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ ʟʝʤʝʣʴ ʦʩʪʘʶʪʩʷ ʚ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ 

ʤʝʣʠʦʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ [7]. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʣʠʦʨʠʨʫʝʤʳʭ ʟʝʤʝʣʴ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʫʣʫʯʰʘʝʪʩʷ 

ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʦʙʩʪʘʥʦʚʢʘ. 

 ɺ ʩʦʩʪʘʚ ʨʘʙʦʪ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, 

ʥʘʨʷʜʫ, ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʝʪʠ, ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʦʡ 

ʩʝʪʠ, ʩʝʪʠ ʜʦʨʦʛ, ʚʭʦʜʠʪ ʫʣʫʯʰʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ 

ʧʣʘʥʠʨʦʚʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʠ ʧʨʦʤʳʚʢʘ ʟʘʩʦʣʸʥʥʳʭ ʧʦʯʚ. ʆʜʥʘʢʦ, ʵʪʠ 

ʨʘʙʦʪʳ ʥʝ ʦʭʚʘʪʳʚʘʶʪ ʣʠʢʚʠʜʘʮʠʶ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, 

ʢʦʪʦʨʦʝ ʧʨʦʠʟʦʰʣʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʦʨʦʰʝʥʠʝ, 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʦʪ ʪʷʞʸʣʳʭ ʪʨʘʢʪʦʨʦʚ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ 

ʠ ʪ.ʜ.). 

ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʤʦʱʥʳʝ ʧʦʜʧʦʯʚʝʥʥʳʝ ʫʧʣʦʪʥʝʥʠʷ, ʧʣʫʞʥʘʷ ʧʦʜʦʰʚʘ, 

ʥʘʨʫʰʘʶʪ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤ, ʦʙʨʘʟʫʝʪʩʷ ʩʢʚʦʟʥʘʷ ʢʘʧʠʣʣʷʨʥʦʩʪʴ, 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʪʷʛʠʚʘʥʠʝ ʩʦʣʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ. ɿʘʩʦʣʝʥʠʝ ʧʦʯʚ ʧʨʦʠʩʭʦʜʠʪ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʭʦʨʦʰʦ ʜʝʡʩʪʚʫʶʱʝʡ 

ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (ʤʝʣʠʦʨʘʮʠʠ) 

ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʦʛʦ ʥʘʨʫʰʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 
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ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʝʤʣʠ, ʷʚʣʷʶʱʝʡʩʷ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ɸ.ʅ. ʂʦʩʪʷʢʦʚʘ, 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʆʥ ʛʦʚʦʨʠʣ, ʯʪʦ ʨʳʭʣʝʥʠʝ ʧʦʯʚʳ 

ʜʦʣʞʥʦ ʚʦʡʪʠ ʚ ʢʨʫʛ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʠʸʤʦʚ ʦʨʦʰʘʝʤʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɻʣʫʙʦʢʦʝ ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʨʳʭʣʝʥʠʝ ʧʦʯʚ ï ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ 

ʤʝʣʠʦʨʘʮʠʠ ʟʘʩʦʣʸʥʥʳʭ ʫʧʣʦʪʥʸʥʥʳʭ ʧʦʯʚ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʠ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ. ʆʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ, 

ʭʠʤʠʯʝʩʢʠʡ ʠ ʧʠʱʝʚʦʡ ʨʝʞʠʤʳ ʧʦʯʚʳ, ʧʦʟʚʦʣʷʝʪ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ, ʪʨʝʙʫʝʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʩʦʛʣʘʩʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʉ ʧʦʤʦʱʴʶ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʨʳʭʣʝʥʠʷ ʤʦʞʥʦ ʣʠʢʚʠʜʠʨʦʚʘʪʴ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʫʧʣʦʪʥʝʥʠʷ: ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʥʝʪʠʯʝʩʢʠʝ, ʘʥʪʨʦʧʦʛʝʥʥʳʝ, 

ʨʘʟʨʫʰʘʪʴ ʠʣʣʶʚʠʘʣʴʥʳʝ, ʛʠʧʩʦʥʦʩʥʳʝ, ʢʘʨʙʦʥʘʪʥʳʝ ʛʦʨʠʟʦʥʪʳ ʠ ʧʣʫʞʥʫʶ 

ʧʦʜʦʰʚʫ. ɻʣʫʙʠʥʘ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʨʳʭʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,4 ʜʦ 1,2 ʤ, ʦʥʦ 

ʤʦʞʝʪ ʙʳʪʴ ʩʧʣʦʰʥʳʤ, ʧʦʣʦʩʦʚʳʤ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ. 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʫʧʣʦʪʥʝʥʠʡ ʧʨʠ ʛʣʫʙʦʢʦʤ 

ʦʙʲʸʤʥʦʤ ʨʳʭʣʝʥʠʠ ʧʦʯʚʘ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʢʦʤʴʷ, ʢʦʪʦʨʳʝ 

ʧʨʦʥʠʟʳʚʘʶʪʩʷ ʩʝʪʴʶ ʪʨʝʱʠʥ ʠ ʚ ʢʦʪʦʨʳʝ ʩʚʦʙʦʜʥʦ ʧʨʦʥʠʢʘʝʪ ʢʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ ʨʘʩʪʝʥʠʡ, ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. 

ʉʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ, ʩʦʣʝʚʦʛʦ, ʪʝʧʣʦʚʦʛʦ 

ʨʝʞʠʤʦʚ ʧʦʯʚʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʇʣʦʪʥʦʩʪʴ 

ʩʣʦʞʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 15-25%, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʦʟʜʫʭʦʸʤʢʦʩʪʴ ʠ ʚʣʘʛʦʸʤʢʦʩʪʴ ʧʦʯʚʳ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʝʸ 

ʘʢʢʫʤʫʣʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

ɻʣʫʙʦʢʦʝ ʦʙʲʸʤʥʦʝ ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʨʳʭʣʝʥʠʝ ʧʦʯʚ ʚʳʧʦʣʥʷʝʪʩʷ ʙʝʟ 

ʦʙʦʨʦʪʘ ʧʣʘʩʪʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʱʝʣʝʡ, ʚʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʯʝʥʴ 

ʨʘʙʦʪ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʇʝʨʠʦʜʠʯʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʝʟ 3-4 ʛʦʜʘ. 

ɻʣʫʙʦʢʦʝ ʦʙʲʸʤʥʦʝ ʨʳʭʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʙʦʨʴʙʳ 

ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʥʘ 

ʧʨʦʧʦʣʢʫ. ɽʛʦ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʦʯʚʘʭ, ʠʤʝʶʱʠʭ ʢʘʤʝʥʠʩʪʳʝ ʚʢʣʶʯʝʥʠʷ 

ʨʘʟʤʝʨʦʤ 0,4-0,8 ʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʙʲʸʤʥʦʛʦ ʨʳʭʣʝʥʠʷ (ʣʸʛʢʠʡ, 

ʩʨʝʜʥʠʡ, ʪʷʞʸʣʳʡ). 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ 

ʨʫʙʝʞʦʤ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠ 

ʥʘʜʝʞʥʳʤ ʧʨʠʝʤʦʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʥʷʪʴ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʫʧʣʦʪʥʝʥʥʳʭ ʧʦʯʚ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ 

ʜʦ 30 % ʠ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʥʘ ʵʪʫ ʞʝ ʚʝʣʠʯʠʥʫ 

ʄʘʢʩʠʤʝʥʢʦ ɺ. ʇ. (2011) ʨʝʢʦʤʝʥʜʫʝʪ ʵʪʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʫʪʝʤ ʢʦʤʧʣʝʢʩʥʦʡ 

ʤʝʣʠʦʨʘʮʠʠ, ʚʢʣʶʯʘʶʱʝʡ ʛʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ ʙʝʟ ʦʙʦʨʦʪʘ ʧʣʘʩʪʘ ʥʘ ʛʣʫʙʠʥʫ 

ʥʝ ʤʝʥʝʝ 0,5 ʤ ʩ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʤ ʚʥʝʩʝʥʠʝʤ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʩʪʦʢʦʚ ʠʣʠ 

ʜʨʫʛʠʭ ʦʨʛʘʥʦʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʦʨʤʦʡ 70-90 ʤ
3
/ʛʘ ʠ ʚʦʟʜʝʣʳʚʘʥʠʝ 
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ʙʦʙʦʚʦʡ ʢʫʣʴʪʫʨʳ ʤʝʣʠʦʨʘʥʪʘ (ʣʶʮʝʨʥʳ) ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʙʝʟ ʚʳʚʦʜʘ 

ʟʝʤʝʣʴ ʠʟ ʦʙʦʨʦʪʘ [4]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʠʭʘʡʣʠʥʳʤ ɸ.ɸ. (2003) ʚ 

ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʛʣʫʙʦʢʦʤʫ ʨʳʭʣʝʥʠʶ ʧʦʯʚʳ ʜʦ 60 ʩʤ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʩ 1,5-1,6 ʜʦ 1,1-1,2 

ʛ/ʩʤ
3
 ʠ ʧʦʚʳʰʝʥʠʝ ʩʢʚʘʞʥʦʩʪʠ ʥʘ 30 % ʚ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ. ɿʘʧʘʩʳ ʚʣʘʛʠ ʚ 

ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʫʚʝʣʠʯʠʚʘʣʩʷ ʜʦ 50%. ʌʘʢʪʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʠ ʛʣʫʙʦʢʦʤ ʨʳʭʣʝʥʠʠ (ʜʦ 60 ʩʤ) ʩʦʩʪʘʚʠʣʘ 50,1 ʮ/ʛʘ, ʘ ʥʘ 

ʚʩʧʘʰʢʝ (ʥʘ 20-25 ʩʤ) 39,8 ʮ/ʛʘ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʥʘ ʛʣʫʙʦʢʦʤ ʨʳʭʣʝʥʠʠ 

ʧʦʯʚʳ (ʜʦ 0,6 ʤ), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʧʘʰʢʦʡ (ʥʘ 20-25 ʩʤ) ʜʦʩʪʠʛʣʘ 10,1 ʮ/ʛʘ 

ʠʣʠ 26 % [5]. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʠʢʠ ʧʦʣʠʚʘ ʠ ʩʤʳʚʘ ʧʦʯʚʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʢʣʦʥʘ ʠ ʧʦʣʠʚʥʦʡ ʩʪʨʫʠ ʥʘ ʬʦʥʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʧʨʠʤʝʥʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʛʣʫʙʠʥʳ ʨʳʭʣʝʥʠʷ ʇʫʣʘʪʦʚʳʤ ʐ.ʗ. 

ʧʨʦʚʦʜʠʣʠʩʴ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʣʝʚʳʝ ʦʧʳʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʷ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʛʣʫʙʦʢʦʛʦ ʨʳʭʣʝʥʠʷ ʧʦʯʚʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ 

ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʵʨʦʟʠʠ, ʩʦʢʨʘʱʝʥʠʶ ʦʙʲʝʤʘ ʩʙʨʘʩʳʚʘʝʤʦʡ ʚʦʜʳ ʦʪ 2,1 ʜʦ 3,4 

ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ [8]. 

ʇʨʠʤʝʥʝʥʠʝ ʦʙʲʸʤʥʦʛʦ ʨʳʭʣʝʥʠʷ ʩ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʤ ʚʥʝʩʝʥʠʝʤ 

ʞʠʜʢʦʛʦ ʥʘʚʦʟʘ ʚ ʢʘʯʝʩʪʚʝ ʤʝʣʠʦʨʘʥʪʘ ʠ ʮʝʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ 

ʜʣʷ ʫʩʣʦʚʠʡ ʩʝʨʦʟʸʤʥʳʭ ʧʦʯʚ ʠʟʤʝʥʷʝʪ ʠʭ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ: ʩʥʠʞʘʝʪ 

ʜʥʝʚʥʫʶ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʚʩʝʤʫ ʨʘʟʨʳʭʣʸʥʥʦʤʫ ʧʨʦʬʠʣʶ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,2-1,3 
0
ʉ (ʦʪ 3,5 

0
ʉ ʥʘ ʛʣʫʙʠʥʝ 0,05 ʤ ʜʦ 0,2 

0
ʉ ʥʘ ʛʣʫʙʠʥʝ 0,4-0,6 ʤ), ʫʤʝʥʴʰʘʝʪ 

ʘʤʧʣʠʪʫʜʫ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʩʦʙʝʥʥʦ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ (30-40%). 

ʈʘʟʨʳʭʣʸʥʥʘʷ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʧʦʯʚʘ ʧʨʦʛʨʝʚʘʝʪʩʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʡ 

ʛʣʫʙʠʥʝ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʣʫʙʦʢʦʛʦ ʦʙʲʸʤʥʦʛʦ ʨʳʭʣʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩʣʦʝʚ ʧʦ ʚʩʝʤʫ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ (ʥʘ 20-24%), 

ʜʦʩʪʠʛʘʷ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ ʟʥʘʯʝʥʠʡ [6]. 

ʅʘ ʨʘʟʨʳʭʣʸʥʥʳʭ ʧʦʯʚʘʭ ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ ʧʦʣʠʚʦʚ ʧʦ ʙʦʨʦʟʜʘʤ, 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʤʝʞʧʦʣʠʚʥʳʝ ʧʝʨʠʦʜʳ, ʧʦʜʘʚʣʷʶʪʩʷ ʚʦʩʭʦʜʷʱʠʝ ʪʦʢʠ ʚʣʘʛʠ 

ʚ ʧʦʯʚʝ, ʫʤʝʥʴʰʘʶʪʩʷ ʢʦʥʮʝʚʳʝ ʩʙʨʦʩʳ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ, ʠʨʨʠʛʘʮʠʦʥʥʘʷ 

ʵʨʦʟʠʷ. ɻʣʫʙʦʢʦʝ ʦʙʲʸʤʥʦʝ ʨʳʭʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʪʴ ʩ ʧʨʠʤʝʥʷʝʤʦʡ 

ʪʝʭʥʠʢʦʡ ʧʦʣʠʚʘ, ʘʛʨʦʪʝʭʥʠʢʦʡ, ʤʝʩʪʥʳʤʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ. 

ʉ ʮʝʣʴʶ ʨʘʟʨʫʰʝʥʠʷ ʫʧʣʦʪʥʝʥʥʳʭ ʩʣʦʝʚ ʧʦʯʚʳ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʦʪʝʨ ʚʦʜʳ ʧʨʠ ʙʦʨʦʟʜʢʦʚʦʤ ʧʦʣʠʚʝ, ʥʘʤʠ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʣʝʚʳʝ ʦʧʳʪʳ ʥʘ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ 

ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ɹ.ɸ. 

ɼʦʩʧʝʭʦʚʘ [1]. 

ɺ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʨʦʚʝʜʝʥʦ ʨʳʭʣʝʥʠʝ ʧʦʯʚ ʥʘ 

ʛʣʫʙʠʥʫ 0,6 ʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʨʘʟʨʫʰʘʷ 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʫʧʣʦʪʥʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1. ʀʟʤʝʥʝʥʠʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʝʨʦʟʸʤʥʦʡ ʧʦʯʚʳ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʛʣʫʙʦʢʦʛʦ ʨʳʭʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʉʣʦʡ ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ 

ʧʦʯʚʳ, ʪ/ʤ
3 

ʆʙʲʸʤʥʘʷ ʤʘʩʩʘ 

ʧʦʯʚʳ, ʪ/ʤ
3
 

ʇʦʨʠʩʪʦʩʪʴ, % 

ʂʦʥʪʨʦʣʴʥʳʡ ʫʯʘʩʪʦʢ 

0-0,2 2,54 1,40 45 

0,2-0,4 2,53 1,47 42 

0,4-0,6 2,54 1,51 40 

ʈʘʟʨʳʭʣʸʥʥʳʡ ʫʯʘʩʪʦʢ 

0-0,2 2,53 1,24 51 

0,2-0,4 2,54 1,30 49 

0,4-0,6 2,55 1,39 45 

 

ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʣʫʙʦʢʦʛʦ ʨʳʭʣʝʥʠʷ ʦʙʲʸʤʥʘʷ 

ʤʘʩʩʘ ʧʦʯʚʳ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 15-20% (ʩ 1,47-1,51 ʜʦ 1,30-1,39 ʪ/ʤ
3
) ʠ 

ʧʨʠʙʣʠʟʠʣʘʩʴ ʢ ʦʧʪʠʤʘʣʴʥʦʡ. ʊʘʢʞʝ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦʨʠʩʪʦʩʪʴ ʚ ʧʦʜʧʘʭʦʪʥʦʤ 

ʛʦʨʠʟʦʥʪʝ (ʩ 40-42 ʜʦ 45-49%).  

ʄʝʭʘʥʠʯʝʩʢʦʝ ʨʘʟʨʳʭʣʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʚʤʝʩʪʝ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʧʣʦʪʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʝʸ ʧʦʨʠʩʪʦʩʪʠ ʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ 

(ʪʘʙʣʠʮʘ 2). ɺ ʪʦʞʝ ʚʨʝʤʷ ʫʞʝ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʩ  1,22-1,32 ʪ/ʤ
3
 ʚ ʩʣʦʝ 0-0,4 ʤ ʜʦ 1,26-1,39 ʪ/ʤ

3
. 

ʅʦ ʵʪʦ ʤʝʥʴʰʝ ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ (1,41-1,49 ʪ/ʤ
3
) ʠ ʧʦʚʪʦʨʥʦʛʦ ʨʳʭʣʝʥʠʷ ʥʘ 

ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʆʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ 

ʧʦʯʚʳ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʢʘʢ ʥʘ ʢʦʥʪʨʦʣʝ, ʪʘʢ ʠ ʚ ʚʘʨʠʘʥʪʝ ʨʳʭʣʝʥʠʷ. ʕʪʦ 

ʠʟʤʝʥʝʥʠʝ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 1-2%, ʥʦ ʥʘ ʨʘʟʨʳʭʣʸʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʧʦʨʠʩʪʦʩʪʴ ʧʦʯʚʳ ʙʫʜʝʪ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʪʴʩʷ ʜʦ ʠʩʭʦʜʥʦʡ. 

ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʨʘʟʨʳʭʣʝʥʠʷ ʧʦʯʚʘ ʫʧʣʦʪʥʷʝʪʩʷ. 

ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʝʥ ʵʬʬʝʢʪ ʛʣʫʙʦʢʦʛʦ ʦʙʲʸʤʥʦʛʦ ʨʳʭʣʝʥʠʷ ʚ ʧʝʨʚʳʡ ʛʦʜ ʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʝʱʸ ʦʜʠʥ-ʜʚʘ ʛʦʜʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʚʦʟʦʙʥʦʚʠʪʴ 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʨʘʟʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. 

 

ʊʘʙʣʠʮʘ 2. ɿʥʘʯʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʧʦʯʚʳ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ɻʦʨʠʟʦʥʪʳ, 

ʤ 

ʂʦʥʪʨʦʣʴʥʳʡ ʫʯʘʩʪʦʢ ʈʘʟʨʳʭʣʸʥʥʳʡ ʫʯʘʩʪʦʢ 

ɺ ʥʘʯʘʣʝ 

ʚʝʛʝʪʘʮʠʠ 

ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ɺ ʥʘʯʘʣʝ 

ʚʝʛʝʪʘʮʠʠ 

ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ 

ʆʙʲʸʤʥʘʷ 

ʤʘʩʩʘ, 

ʪ/ʤ
3
  

ʇʦʨʠʩ-

ʪʦʩʪʴ, 

% 

ʆʙʲʸʤʥʘʷ 

ʤʘʩʩʘ, 

ʪ/ʤ
3
  

ʇʦʨʠʩ-

ʪʦʩʪʴ, 

% 

ʆʙʲʸʤʥʘʷ 

ʤʘʩʩʘ, 

ʪ/ʤ
3
  

ʇʦʨʠʩ-

ʪʦʩʪʴ, 

% 

ʆʙʲʸʤʥʘʷ 

ʤʘʩʩʘ, 

ʪ/ʤ
3
  

ʇʦʨʠʩ-

ʪʦʩʪʴ, 

% 

0-0,1 1,39 48,0 1,41 47,0 1,22 55,5 1,26 53,0 

0,1-0,2 1,42 47,0 1,44 46,3 1,26 53,0 1,31 51,0 

0,2-0,3 1,46 45,7 1,47 45,3 1,29 51,8 1,34 50,0 

0,3-0,4 1,48 44,8 1,49 44,5 1,32 50,9 1,39 48,0 

0,4-0,5 1,50 44,1 1,50 44,1 1,36 49,4 1,40 48,8 
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0,5-0,6 1,52 43,3 1,55 42,1 1,42 47,0 1,45 46,1 

0,6-0,7 1,56 41,9 1,59 41,0 1,54 42,1 1,58 41,6 

0,7-0,8 1,64 38,8 1,66 38,0 1,63 38,4 1,65 37,3 

0,8-0,9 1,66 38,0 1,68 37,5 1,67 37,3 1,69 36,8 

0,9-1,0 1,70 36,8 1,70 36,8 1,69 35,9 1,70 35,4 

 

ʆʙʲʸʤʥʦʝ ʨʳʭʣʝʥʠʝ ʥʘ ʦʨʦʰʘʝʤʳʭ, ʦʩʦʙʝʥʥʦ ʚ ʙʦʛʘʨʥʳʭ ʟʝʤʣʷʭ 

ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʚʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʘʢʢʫʤʫʣʷʮʠʶ ʘʪʤʦʩʬʝʨʥʦʡ ʚʦʜʳ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. ʂʦʵʬʬʠʮʠʝʥʪ ʩʪʦʢʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2-3 ʨʘʟʘ. ʅʘ ʟʘʩʦʣʸʥʥʳʭ ʧʦʯʚʘʭ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʨʘʩʩʦʣʝʥʠʶ ʧʦʯʚ. ʋʣʫʯʰʘʝʪʩʷ ʨʝʞʠʤ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ, 

ʧʦʯʚʝʥʥʘʷ ʚʣʘʛʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʛʣʫʙʠʥʝ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʨʘʚʥʦʤʝʨʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʠ ʧʠʪʘʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ. ʋʩʢʦʨʷʝʪʩʷ 

ʧʦʩʪʫʧʣʝʥʠʝ ʚʦʜʳ ʚ ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʝʸ 

ʧʦʪʝʨʴ ʥʘ ʠʩʧʘʨʝʥʠʝ ʠ ʢʦʥʮʝʚʳʝ ʩʙʨʦʩʳ ʠʟ ʙʦʨʦʟʜ ʦʨʦʰʝʥʠʷ. 

ʉʧʣʦʰʥʦʝ ʛʣʫʙʦʢʦʝ ʦʙʲʸʤʥʦʝ ʨʳʭʣʝʥʠʝ ʠʟʤʝʥʷʝʪ ʩʪʨʫʢʪʫʨʫ ʧʦʪʝʨʴ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʧʨʠ ʧʦʣʠʚʘʭ ʧʦ ʙʦʨʦʟʜʘʤ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʷʶʪʩʷ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ. ʇʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʶʪʩʷ 

ʧʦʪʝʨʠ ʚʦʜʳ ʥʘ ʠʩʧʘʨʝʥʠʝ ʠ ʢʦʥʮʝʚʦʡ ʩʙʨʦʩ, ʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ 

ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʧʦʪʝʨʠ. ɺ ʪʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥʳ ʫʜʝʣʴʥʳʝ ʧʦʪʝʨʠ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʢʣʦʥʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ 

ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʯʚ. ɿʘ ʢʦʥʪʨʦʣʴ ʧʨʠʥʷʪʳ ʧʦʪʝʨʠ ʥʘ ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʳʭ 

ʥʝ ʨʘʟʨʳʭʣʸʥʥʳʭ ʧʦʯʚʘʭ. 

 

ʊʘʙʣʠʮʘ 3. ʉʪʨʫʢʪʫʨʘ ʧʦʪʝʨʴ ʚʦʜʳ ʥʘ ʠʩʧʘʨʝʥʠʝ, ʠʥʬʠʣʴʪʨʘʮʠʶ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʙʨʦʩ ʧʨʠ ʧʦʣʠʚʘʭ ʧʦ ʨʘʟʨʳʭʣʸʥʥʳʤ ʙʦʨʦʟʜʘʤ 

ʋʢʣʦʥ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʉʪʝʧʝʥʴ 

ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʧʦʯʚ 

ʇʦʪʝʨʠ ʚʦʜʳ, % 

ʀʥʬʠʣʴ-

ʪʨʘʮʠʷ  

ʀʩʧʘʨʝʥʠʝ ʇʦʚʝʨʭʥʦʩʪ-

ʥʳʡ ʩʙʨʦʩ 

0,05-0,02 ʂʦʥʪʨʦʣʴ (ʩʣʘʙʘʷ) 12,0 6,5 11,5 

ɻʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ 

(ʩʠʣʴʥʘʷ) 

22,0 1,5 6,0 

ɻʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ 

ʯʝʨʝʟ 1 ʛʦʜ (ʩʨʝʜʥʷʷ) 

14,0 2,0 8,0 

0,02-0,01 ʂʦʥʪʨʦʣʴ (ʩʣʘʙʘʷ) 6,0 4,0 23,0 

ɻʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ 

(ʩʠʣʴʥʘʷ) 

17,0 1,5 14,5 

ɻʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ 

ʯʝʨʝʟ 1 ʛʦʜ (ʩʨʝʜʥʷʷ) 

7,0 3,0 20,0 

0,01-0,005 ʂʦʥʪʨʦʣʴ (ʩʣʘʙʘʷ) 3,0 4,5 23,5 

ɻʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ 

(ʩʠʣʴʥʘʷ) 

12,0 1,1 15,0 

ɻʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ 

ʯʝʨʝʟ 1 ʛʦʜ (ʩʨʝʜʥʷʷ) 

4,5 2,2 21,5 
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0,005-0,001 ʂʦʥʪʨʦʣʴ (ʩʣʘʙʘʷ) 9,0 6,0 12,5 

ɻʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ 

(ʩʠʣʴʥʘʷ) 

16,0 1,0 9,5 

ɻʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ 

ʯʝʨʝʟ 1 ʛʦʜ (ʩʨʝʜʥʷʷ) 

11,0 2,0 1,05 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʥʮʝʚʦʡ ʩʙʨʦʩ ʩʥʠʞʘʝʪʩʷ ʚ 

1,5-2,0 ʨʘʟʘ, ʘ ʧʦʪʝʨʠ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚ 2,5-4 ʨʘʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʢʣʦʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʚ 1,5-2,0 ʨʘʟʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʛʣʫʙʠʥʥʳʡ ʩʙʨʦʩ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɼʦʩʧʝʭʦʚ ɹ.ɸ. ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ. - ʄ: ʂʦʣʦʩ, 1979. -416ʩ. 

2. ɿʝʤʝʣʴʥʳʡ ʬʦʥʜ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ ʠ 

ʛʝʦʜʝʟʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2022ʛ. 

3. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʶʣʣʝʪʝʥʴ ɸʛʝʥʪʩʪʚʘ  ʤʝʣʠʦʨʘʮʠʠ ʠ ʠʨʨʠʛʘʮʠʠ ʧʨʠ 
ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. ï ɼʫʰʘʥʙʝ, 2017. 

4. ʄʘʢʩʠʤʝʥʢʦ ɺ. ʇ. ʂʦʤʧʣʝʢʩʥʘʷ ʤʝʣʠʦʨʘʮʠʷ ʫʧʣʦʪʥʝʥʥʳʭ ʧʦʯʚ ʥʘ 
ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ. [ʊʝʢʩʪ]: ʘʚʪʦʨʝʬ. ʜʠʩ.ʜʦʢ. ʩ.-ʭ. ʥʘʫʢ. -ʄ., 2011. ï 45ʩ. 

5. ʄʠʭʘʡʣʠʥ ɸ.ɸ. ʇʨʠʤʝʥʝʥʠʝ ʛʣʫʙʦʢʦʛʦ ʨʳʭʣʝʥʠʷ ʛʣʫʙʦʢʦʨʳʭʣʠʪʝʣʝʤ 

ɻʅʏ-0,6 ʚ ʟʦʥʝ ʦʨʦʰʝʥʠʷ // ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ ʂʫʙɻɸʋ, ˉ24(8), 2006. 

6. ʅʦʩʠʨʦʚ ʅ.ʂ., ʂʘʟʘʢʦʚ ɺ.ʉ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʤʝʣʠʦʨʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ 

ʧʨʦʬʠʣʷ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ (ʥʘ ʧʨʠʤʝʨʝ 

ʗʚʘʥʩʢʦʡ ʜʦʣʠʥʳ). ɼʫʰʘʥʙʝ, 1991ʛ. -48ʩ. 

7. ʇʦʩʣʘʥʠʝ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʄʘʜʞʣʠʩʠ ʆʣʠ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ɼʫʰʘʥʙʝ, 26 ʜʝʢʘʙʨʷ 2019ʛ. 

http://ej.kubagro.ru/2006/08/pdf/29.pdf 

8. ʇʫʣʘʪʦʚ ʐ.ʗ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʙʦʨʦʟʜʢʦʚʦʛʦ ʩʧʦʩʦʙʘ ʧʦʣʠʚʘ. ï

ɼʫʰʘʥʙʝ.: ʍʠʨʘʜʤʘʥʜʦʥ, 2020. -174 ʩ. 

 
ʅɸʊʀּתɸ׳ʆʀ ʆʄ ɿʀʐʀ ʀʉʊʀʌʆɼɸɹɸʈʀʀ ʏʋפʋʈʅɸʈʄʂʋʅʀʀ 

ʄɽʃʀʆʈɸʊʀɺʀʀ ʍʆʂ 

ɸʥʥʦʪʘʪʩʠʷ: ɼʘʨ ʤʘϨʦʣʘ ʥʘʪʠṉʘϲʦʠ ʙʠʩʸʨʩʦʣʘʠ ʪʘʜϨʠϨʦʪ ʦʠʜ ʙʘ ʦʤṹʟʠʰʠ 

ʠʩʪʠʬʦʜʘʙʘʨʠʠ ṉʫϨʫʨʰʫʜʛʦʨʢʫʥʠʠ ʤʝʣʠʦʨʘʪʠʚʠʠ ʭʦʢ ʚʘ ʪʘʲʩʠʨʠ ʦʥ ʙʘ ʭʦʩʠʷʪϲʦʠ ʦʙṯ-

ʬʠʟʠʢʠʠ ʭʦʢϲʦ ʜʘʨ ʘʚʚʘʣ ʚʘ ʦʭʠʨʠ ʜʘʚʨʘʠ ʥʘʰʲʫʥʘʤʦ, ʠʥʯʫʥʠʥ ʩʪʨʫʢʪʫʨʘʠ ʪʘʣʘʬʠ ʦʙ ʜʘʨ 

ʥʘʪʠṉʘʠ ʙʫʭʦʨʰʘʚṯ, ʧʦʣʦʠʰ ʙʘ Ϩʘʙʘʪϲʦʠ ʧʦʸʥʠʠ ʟʘʤʠʥ (ʠʥʬʠʣʪʨʘʪʩʠʷ) ʚʘ ʪʘʣʘʬʠ ʦʙ 

ʜʘʨ ʥʘʪʠṉʘʠ ʧʦʸʥʦʙʠ ʤʘṉʙʫʨṯ ϲʘʥʛʦʤʠ ʦʙʸʨʠʠ ṉṹʷʢṯ ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ. ɼʘʨ ʥʘʪʠṉʘʠ 

ʪʘʜϨʠϨʦʪϲʦ ʤʫʘʡʷʥ ʢʘʨʜʘ ʰʫʜʘʘʩʪ, ʢʠ ϲʘʥʛʦʤʠ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ṉʫϨʫʨʰʫʜʛʦʨʢʫʥʠʠ 

ʤʝʣʠʦʨʘʪʠʚʠʠ ʭʦʢ Ϩʠʤʤʘʪʠ ʤʘʩʩʘʠ ϲʘṉʤʠʠ ʭʦʢϲʦ ʙʘ 15-20% ʧʘʩʪ ʛʘʨʜʠʜʘ ʪʘʣʘʬʠ ʦʙ ʜʘʨ 

ʥʘʪʠṉʘʠ ʧʦʸʥʦʙʠ ʤʘṉʙʫʨṯ 1,5-2,0 ʤʘʨʦʪʠʙʘ ʚʘ ʪʘʣʘʬʠ ʦʙ ʜʘʨ ʥʘʪʠṉʘʠ ʙʫʭʦʨʰʘʚṯ 2,5-4,0 

ʤʘʨʦʪʠʙʘ ʚʦʙʘʩʪʘ ʘʟ ʥʠʰʝʙʠʠ ʩʘʪϲʠ ʟʘʤʠʥ ʢʘʤ ʤʝʛʘʨʜʘʜ. 

ʂʘʣʠʜʚʦʞʘϲʦ: ṉʫϨʫʨʰʫʜʛʦʨʢʫʥʠʠ ʤʝʣʠʦʨʘʪʠʚʠʠ ʭʦʢ, ʦʙʸʨʠʠ ṉṹʷʢṯ, ʭʦʩʠʷʪϲʦʠ ʦʙṯ-

ʬʠʟʠʢʠʠ ʭʦʢϲʦ, ʤʘʩʩʘʠ ϲʘṉʤṯ, ʢʦʚʦʢʥʦʢṯ, ʪʘʣʘʬʠ ʦʙ, ʙʫʭʦʨʰʘʚṯ, ʠʥʬʠʣʪʨʘʪʩʠʷ, ʧʦʸʥʦʙʠ 

(ʧʘʨʪʦʙʠ) ʩʘʪϲṯ. 
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Annotation: The article presents the results of long-term research on application of deep 

ameliorative soil loosening and its influence on water-physical properties of soil at the 

beginning and end of vegetation period, as well as the structure of water losses for evaporation, 

infiltration and surface discharge during furrow irrigation. According to the results of the study 

it was revealed that at application of deep ameliorative loosening of soils the soil volumetric 

mass decreased by 15-20%, end discharge decreased by 1.5-2.0 times, and evaporation losses by 

2.5-4 times depending on the surface slope. 

Keywords: deep ameliorative loosening, furrow irrigation, water-physical properties of 

soil, volumetric mass, porosity, water losses, evaporation, infiltration, surface discharge.  

 

 

PROSPECTS FOR THE APPLICATION OF WATER -SAVING 

TECHNOLOGIES FOR THE IRRIGATION OF AGRICULTURA L CROPS 

IN THE REPUBLIC OF TAJIKISTAN  

 

Nurzoda N.N. 

Institute of Horticulture, Viticulture and Vegetable Growing  

of the Tajik Academy of Agricultural Sciences 

 
Annotation: The article presents the possibilities of using water-saving technologies for 

irrigation of agricultural crops in the Republic of Tajikistan and in developed countries. The 

benefits of drip irrigation are also noted when comparing furrow irrigation. Also, possible 

options for cooperation on this issue are provided.  

Keywords: water-saving technologies, drip irrigation, food security, climate change. 

 

Increasing the productivity of water use in agriculture to increase food 

production in the whole world is a relevant direction. The total area of irrigated 

land by regions of the world is 228.836 million hectares, of which the largest 

irrigated area of 183.909 million hectares is occupied by developing countries. In 

developed countries, the irrigated area is 44.36 million hectares, in the least 

developed countries, it is 0.567 million hectares. Thus, the highest proportion of 

the irrigated area is in developing countries (80.37%), followed by developed 

countries (19.38%) and least developed countries (0.25%).  

The growing scarcity of irrigation water and the lack of farm labor in many 

countries require widespread water-saving and resource-saving irrigation 

technology. In recent years, these countries have been rapidly developing water-

saving technologies such as drip irrigation, sprinkler irrigation, and the 

modernization of furrow, and strip and check irrigation in cultivating individual 

crops. As a result, sprinkler irrigation has increased worldwide, especially drip 

irrigation, from 11 to 16 million hectares over the past decades.  

Water-saving irrigation technologies in developed countries have been 

applied on an area of about 26.0 million hectares, including sprinkling 20.9 million 

hectares, and drip irrigation 5.05 million hectares, which is 58.5% of the total 

irrigated area. Minimal use of water-saving irrigation technologies has been found 

in the least developed countries such as Nepal and Burkina Faso. In Nepal, with a 

total irrigated area of 472 thousand hectares, sprinkling is used on an area of 5000 
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hectares, that is, 1.1% of the total area. In Burkina Faso, on an irrigated area of 

40,000 ha, drip irrigation is used on an area of 280 ha and sprinkling on an area of 

4,500 ha. At the same time, in Malawi, which belongs to the least developed 

countries, on irrigated lands with an area of 55 thousand hectares, sprinkling and 

drip irrigation are used on an area of 48.6 hectares, which is 88.4% of the total 

area. The highest percentage of applicability of water-saving technologies in the 

irrigation of agricultural crops is observed in developed countries. In the USA, 

with a total area of irrigated land of 23.48 million hectares, water-saving 

technologies are applied on an area of 16.10 million hectares, which is 68.6% of 

the total area. So in Israel, with a total area of irrigated land of 231 thousand 

hectares, sprinkling and drip irrigation technologies are used on an area of 230.0 

thousand hectares, which is 99.6% of the total area [2].  

In accordance with the international classification, the following irrigation 

methods are distinguished: aerosol (finely dispersed) moistening, sprinkling, 

surface irrigation, subsoil (including drip) irrigation, and underground irrigation 

(sub-irrigation). 

There are about 280 million hectares of irrigated land in the world, of which 

approximately 85% is irrigated by surface irrigation (furrow and strip irrigation, 

flooding, discrete irrigation and their various combinations). 

The purpose of my introduction is to analyze the use of water-saving 

technologies for the irrigation of agricultural crops in the world practice and to 

determine the prospects for the introduction of these technologies in the Republic 

of Tajikistan.  

Currently, in Tajikistan, drip irrigation is used only on 4 thousand hectares, or 

0.5% of the total irrigated area. However, in developing countries, the land area 

where water-saving crop irrigation technologies are used is 30.22 million hectares, 

including sprinkling 19.4 million hectares and drip irrigation 10.8 million hectares, 

which is 16.45% of the total irrigated area. 

It should be noted that in Tajikistan, depending on the agro-climatic relief 

conditions of the area, farms use various types of water-saving technology. For 

example, having experienced in practice the effectiveness of drip irrigation, 

farmers in the Tajik city of Tursunzoda decided to establish intensive gardens with 

drip irrigation immediately on 40 hectares of rainfed hilly land. It should be noted 

that this method has proven itself well and is widely used in other regions of the 

Republic of Tajikistan.  

Taking into account the peculiarities of drip irrigation systems, scientists of 

our republic have carried out many years of experiments. In 2017, with the 

participation of the President of the Republic of Tajikistan, the respected Emomali 

Rahmon, scientists from the Institute of Soil Science, together with the Institute of 

Farming of the Tajik Academy of Agricultural Sciences, at Agrosanoat LLC in the 

city of Tursunzoda, on an area of 1 ha under drip irrigation, experiments were 

carried out on cotton varieties Dusti-IZ. Similar experiments were carried out in 

Danghara and Dusti districts of Khatlon region. The yield of cotton variety Dusti-

Iz at Agrosanoat LLC reached 54.9 s/ha.  
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The research results showed that in the conditions of the Hissor valley of the 

Republic of Tajikistan, to obtain 55.0 centner/ha of raw cotton with drip irrigation, 

an average of 3450 m3/ha of irrigation water is needed. To do this, it is necessary 

to carry out 31 irrigations every 3rd day, the irrigation rate is on average 110 

m3/ha. 

With furrow irrigation, according to existing recommendations, it is necessary 

to carry out 7 irrigations with an irrigation rate of 7750 m3/ha. This will ensure the 

production of 34.9 centner/ha of raw cotton. Drip irrigation makes it possible to 

increase cotton yield by 1.8-2 times compared to furrow irrigation, reduce water 

consumption by up to 51% and reduce labor costs for cotton cultivation by 2-2.2 

times.  

Increasing crop yields based on the transition to new innovative technologies 

is the main way to increase food production in modern conditions and the basis for 

the economic growth of farms. Drip irrigation is one of the water-saving methods 

of irrigating crops. It has a significant impact on the profitability of the industry.  

It should be noted that in the Republic of Tajikistan, interest in irrigation of 

cotton using Israeli technology began almost a decade and a half ago. As early as 

1991, the Israeli company Eisenberg introduced drip irrigation on the saline lands 

of Kok-Kurak in the Asht region on an area of more than 200 hectares, where 

groundwater was deposited at a depth of 2 m, and irrigation was carried out with 

water from the Syrdarya River with a salinity of 1.2 -1.5 g/l. As a result, the yield 

increased from 2.7 to 3.7 t/ha. Similar work in the same year was started by 

specialists from this country at the Kommunizm collective farm in the Danghara 

region. However, the unstable socio-economic and political situation in the 

republic prevented the development of this promising technology.  

An analysis of trends contributing to the introduction of water-saving 

irrigation technologies showed that the cheapest method of obtaining additional 

water volume was the introduction of water-saving irrigation technologies, which 

amounted to only 2-3 US dollars for obtaining 1000 m
3
 of water (Table 1). 

 

Table 1. Weighted average costs for obtaining an additional 1000 m
3
 of water, US 

dollars. 

ˉ  Methods Costs, USD 

1 Desalination of mineralized waters 1000Ñ250 

2 Rehabilitation of irrigation and drainage systems 800Ñ100 

3 Territorial redistribution 750Ñ200 

4 Wastewater treatment 120Ñ20 

5 Regulation of reservoirs 70Ñ20 

6 Introduction of water-saving technologies 3Ñ2 

 

In the Republic of Tajikistan, we have [1]:  

Å Population growth in the region (up to 2.5% annually): Expected water deficit 

-2.5 km3; 
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Å Development of all sectors of the economy, increasing demand for water and 

increasing water consumption; 

Å Global climate warming, degradation of water resources, especially glaciers. 

The deficit from the decrease in the water content of rivers - 1.5-3.0 km3 

Å Increased water withdrawal by Afghanistan. An expected deficit in the 

Amudarya basin up to 10 km3; 

Å Extensive way of development of agriculture; 

Å Large unproductive water losses, low efficiency of water management systems 

and poor water accounting; 

Å Deterioration of infrastructure condition (Deterioration -50-60%); 

Å Weak economic and technical support, insufficient financing of the industry 

and low staff potential; 

Perspective meliorative technologies in irrigated agriculture, based on 

energy and resource saving, can significantly improve the uniformity of irrigated 

area moistening, reduce unproductive irrigation water discharge, prevent irrigation 

soil erosion, as well as ensure the efficient use of land, water and labor resources. 

They can become one of the most important areas for increasing the 

competitiveness of the agricultural economy.  

Possible options for cooperation on this issue may be: 

1. Development of investment projects for the dissemination of knowledge 

about water-saving technologies for irrigation of agricultural crops in educational 

institutions; 

2. Research of water-saving and soil-protective technologies of irrigation of 

agricultural crops at the level of bachelor's graduation papers, master's theses and 

PhD; 

3. Development of investment projects for the introduction of water-saving and 

soil-protective technologies for irrigation of agricultural crops during the 

modernization of irrigation systems in the conditions of climate change and 

shortage of irrigation water; 

4. Research and implementation of low-demand and high-value agricultural 

crops in order to increase the productivity of irrigation water. 

Conclusions  

When using innovative water-saving irrigation technologies, irrigation water 

savings reach up to 50%, productivity increases by 2-2.5 times, and labor 

productivity by 2 times. This makes it possible to develop new irrigated lands, 

ensure food security and adapt to climate change. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʄɽʅɽʅʀʗ ɺʆɼʆʉɹɽʈɽɻɸʖʑʀʍ ʊɽʍʅʆʃʆɻʀʁ ʇʈʀ 

ʆʈʆʐɽʅʀʀ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʂʋʃʔʊʋʈ ɺ ʈɽʉʇʋɹʃʀʂɽ 

ʊɸɼɾʀʂʀʉʊɸʅ 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʨʦʰʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʚ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʪʘʢʞʝ ʫʢʘʟʘʥʳ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʧʦʣʠʚʘ ʧʦ ʙʦʨʦʟʜʘʤ. ʊʘʢʞʝ, ʧʨʠʚʦʜʠʪʴʩʷ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ 

ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ, 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ.  

 

ɼʋʈʅɸʄʆʀ ʊɸʊɹʀפʀ ʊɽʍʅʆʃʆɻʀʗʀ ʉɸʈʌɸʅɸʄʆʀʀ ʆɹ ɿʀʄʅʀ ʆɹɪʈʀʀ 

ɿʀʈʆɸʊ׳ʆʀ ʍʆּתɸɻʀʀ ɼɽ׳ʆʊʀ ʊʆּתʀʂʀʉʊʆʅ 

ɸʥʥʦʪʘʪʩʠʷ: ɼʘʨ ʤʘϨʦʣʘ ʠʤʢʦʥʠʷʪϲʦʠ ʠʩʪʠʬʦʜʘʠ ʪʝʭʥʦʣʦʛʠʷϲʦʠ ʢʘʤʤʘʩʨʘʬʠ ʦʙ 

ʙʘʨʦʠ ʦʙʸʨʠʠ ʟʠʨʦʘʪϲʦʠ ʢʠʰʦʚʘʨʟṯ ʜʘʨ Ṉʫʤϲʫʨʠʠ ʊʦṉʠʢʠʩʪʦʥ ʚʘ ʢʠʰʚʘʨϲʦʠ ʧʝʰʨʘʬʪʘ 

ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ. ɹʘʨʪʘʨʠʠ ʦʙʸʨʠʠ ʢʘʪʨʘʛṯ ʭʘʥʛʦʤʠ ʤʫϨʦʠʩʘ ʢʘʨʜʘʥʠ ʦʙʴʸʨʠʠ ṉʫʷʢṯ ʥʠʟ 

Ϩʘʡʜ ʢʘʨʜʘ ʰʫʜʘʘʩʪ. ʀʥʯʫʥʠʥ, ʠʤʢʦʥʦʪʠ ʠʤʢʦʥʧʘʟʠʨʠ ϲʘʤʢʦʨṯ ʜʘʨ ʠʥ ʤʘʩʲʘʣʘ ʧʝʰʥʠϲʦʜ 

ʰʫʜʘʘʥʜ.  

ʂʘʣʠʜʚʦʞʘϲʦ: ʪʝʭʥʦʣʦʛʠʷϲʦʠ ʩʘʨʬʘʢʫʥʘʥʜʘʠ ʦʙ, ʦʙʸʨʠʠ Ϩʘʪʨʘʛṯ, ʙʝʭʘʪʘʨʠʠ 

ʦʟʫϨʘʚʦʨṯ, ʪʘϤʠʨʸʙʠʠ ʠϨʣʠʤ. 

 

 

ʆʇʊʀʄɸʃʔʅʓʁ ʈɽɾʀʄ ʆʈʆʐɽʅʗ ʇʆɼʉʆʃʅɽʏʅʀʂɸ ɺ 

ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʉʇʆʉʆɹʆɺ ʇʆʉɽɺɸ 

 

ʖʩʫʬʠ ɻ.ʀ., ʇʫʣʘʪʦʚʘ ʐ.ʉ., ɻʫʣʦʚ ʌ.ɸ., ʀʣʭʦʤʠ ʅ., ʀʨʥʘʟʘʨʦʚ ɹ.ʍ. 

ʀʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʊʘʜʞʠʢʩʢʦʡ ʘʢʘʜʝʤʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʥʘʫʢ 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʣʠʟʠʤʝʪʨʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠ  ʁ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ 

ʦʨʦʰʝʥʠʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʦʨʪʘ çʅʫʨʘʬʰʦʥè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ 30,3 ʩ/ʛʘ ʥʘʙʣʶʜʝʪʩʷ ʥʘ ʚʘʨʠʘʥʪʘʭ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 70 ʠ 80 % ʦʪ ʅɺ ʧʨʠ ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ, ʘ ʥʘʠʤʝʥʴʰʘʷ ʥʘ ʛʨʝʙʥʝʚʦʤ 

ʧʦʩʝʚʝ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 60% ʦʪ ʅɺ ï 21,6ʮ/ʛʘ, ʯʪʦ ʥʘ 6,1ʮ/ʛʘ ʠʣʠ 22,0% ʤʝʥʴʰʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ʏʠʩʪʳʡ ʜʦʭʦʜ ʧʨʠ ʦʙʳʯʥʦʤ ʧʦʩʝʚʝ ʩʦʩʪʘʚʠʣ 8706,0 ʩʦʤʦʥʠ/ʛʘ, ʘ 

ʥʘ ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ 10154,7 ʩʦʤʦʥʠ/ʛʘ, ʛʜʝ ʧʨʠʙʘʚʢʘ ʢ ʫʨʦʞʘʶ ʩʦʩʪʘʚʠʣʘ 1448,7 

ʩʦʤʦʥʠ/ʛʘ. ʅʘʠʤʝʥʴʰʠʡ ʨʘʩʭʦʜ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ 

ʥʘʙʣʶʜʘʣʩʷ ʥʘ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 70% ʦʪ ʅɺ, ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 65,0ʤ
3
 ʠ 78,1ʤ

3
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʳʯʥʳʡ ʠ ʛʨʝʙʥʝʚʦʡ ʧʦʩʝʚ, ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʚʦʜʥʳʡ ʙʘʣʘʥʩ, 

ʥʘʠʤʝʥṯʰʘʷ ʚʣʘʛʦʸʤʢʦʩʪʴ, ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ, ʯʠʩʪʳʡ ʜʦʭʦʜ, ʧʦʜʩʦʣʥʝʯʥʠʢ 

 

ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 2-3 

ʫʨʦʞʘʝʚ ʚ ʛʦʜ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
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ʉʦʛʣʘʩʥʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩ/ʭ ʢʫʣʴʪʫʨ ʚ ʦʩʥʦʚʥʳʭ ʠ ʧʦʚʪʦʨʥʳʭ ʧʦʩʝʚʘʭ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʛʜʝ ʦʧʨʝʜʝʣʷʶʱʠʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʶʪʩʷ 

ʦʧʪʠʤʘʣʴʥʘʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ, ʩʧʦʩʦʙʳ ʠ ʤʝʪʦʜʳ ʦʨʦʰʝʥʠʷ, ʤʝʭʘʥʠʟʤʳ 

ʫʜʦʙʨʝʥʠʡ ʠ ʨʷʜ ʜʨʫʛʠʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʧʫʪʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʠʚʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʧʦʚʳʰʝʥʠʠ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, 

ʧʨʦʚʝʜʸʥʥʳʭ ʚ 2016-2018ʛʛ. ʙʳʣ ʚʟʷʪ ʧʦʜʩʦʣʥʝʯʥʠʢ, ʷʚʣʷʶʱʠʡʩʷ ʤʘʩʣʠʯʥʦʡ 

ʢʫʣʴʪʫʨʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʠʱʝʚʦʛʦ ʤʘʩʣʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʜʣʷ ʥʦʚʦʛʦ ʩʦʨʪʘ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ñʅʫʨʘʬʰʦʥò ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʧʦʩʝʚʝ ʧʦʩʣʝ ʧʰʝʥʠʮʳ. ʇʦʩʝʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʚʦʜʠʣʩʷ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʬʦʥʝ 

ʦʙʳʯʥʦʛʦ ʠ ʛʨʝʙʥʝʚʦʛʦ ʧʦʩʝʚʘ ʧʰʝʥʠʮʳ, ʛʜʝ ʠʟʫʯʘʣʠʩʴ ʨʝʞʠʤʳ ʦʨʦʰʝʥʠʷ 

ʩʦʛʣʘʩʥʦ ʩʭʝʤʳ ʦʧʳʪʘ: 1). ʦʙʳʯʥʳʡ ʧʦʩʝʚ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 70% 

(ʢʦʥʪʨʦʣʴ); 2). ʛʨʝʙʥʝʚʦʡ ʧʦʩʝʚ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 60%; 3). ʛʨʝʙʥʝʚʦʡ ʧʦʩʝʚ ʧʨʠ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 70% ʠ 4). ʛʨʝʙʥʝʚʦʡ ʧʦʩʝʚ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 80% ʦʪ 

ʥʘʠʤʝʥʴʰʝʡ ʚʣʘʛʦʸʤʢʦʩʪʠ (ʅɺ) ʧʨʠ ʛʫʩʪʦʪʝ ʩʪʦʷʥʠʷ 70ʪʳʩ.ʨʘʩʪ/ʛʘ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ ʨʘʩʪʝʥʠʡ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʧʨʦʚʦʜʠʣʩʷ 

ʚʣʘʛʦʟʘʨʷʜʢʦʚʳʡ ʧʦʣʠʚ. ɻʦʜʦʚʘʷ ʥʦʨʤʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʚʩʝʭ 

ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩʦʩʪʘʚʣʷʣʘ N150P65K150 ʢʛ/ʛʘ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, 

ʚʥʦʩʠʤʘʷ ʚ ʜʚʫʭ ʧʦʜʢʦʨʤʢʘʭ: ʧʝʨʚʘʷ ï 40% ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 4-6 ʣʠʩʪʦʯʢʦʚ 

ʠ ʚʪʦʨʘʷ ï 60% ʦʪ ʛʦʜʦʚʦʡ ʥʦʨʤʳ ʧʨʠ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ 50-60ʩʤ.  

ʉʨʦʢʠ ʧʦʣʠʚʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʫʯʸʪʘ ʟʘʧʘʩʘ ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʤʝʪʦʜʠʢʝ, ɺ.ɽ. ʂʘʙʘʝʚʘ (1963) 

[5]. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠʩʴ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʦʨʪʘ çʅʫʨʘʬʰʦʥè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʠ ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ (ʊʘʙʣʠʮʘ 1), ʥʘʠʤʝʥʳʰʘʷ ʚʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʚʘʨʠʘʥʪʝ ʛʨʝʙʥʝʚʦʛʦ ʧʦʩʝʚʘ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 

60% ʦʪ ʅɺ. 

 

ʊʘʙʣʠʮʘ 1. ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʦʨʪʘ çʅʫʨʘʬʰʦʥè ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ 

ɺʘʨʠʘʥʪʳ 

ʦʧʳʪʦʚ  

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ (ʩʤ)  

ʜʠʘʤʝʪʨ 

ʢʦʨʟʠʥʢʠ   

ʢʦʣʠʯʝʩʪʚʦ 

ʩʝʤʷʥ ʚ ʦʜʥʦʡ 

ʢʦʨʟʠʥʢʝ (ʰʪ) 

ʚʝʩ ʩʝʤʷʥ ʚ 

ʦʜʥʦʡ ʢʦʨʟʠʥʢʝ 

(ʛ) 

ʚʩʝʛʦ  ʨʘʟʥʠ

ʮʘ  

ʚʩʝʛʦ ʨʘʟʥʠ

ʮʘ  

ʚʩʝʛʦ  ʈʘʟʥʠ

ʮʘ 

ʯʠʩʪʳ

ʡ ʚʝʩ 

ʤʘʩʩʘ 

1000 
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ʩʝʤʷʥ ʩʝʤʷʥ 

ɹʦʨʦʟʜʢʦʚʳ

ʡ ʧʦʩʝʚ 70% 

ʦʪ ʅɺ 

171,9 - 18,6 - 622 - 44,1 62,0 

ɻʨʝʙʥʝʚʦʡ 

ʧʦʩʝʚ 60% 

ʦʪ ʅɺ  

165,3 6,6 17,7 0,9 581 41,0 35,3 58,7 

ɻʨʝʙʥʝʚʦʡ 

ʧʦʩʝʚ 70% 

ʦʪ ʅɺ 

177,2 +5,3 18,6 0,0 647 25 45,0 636 

ɻʨʝʙʥʝʚʦʡ 

ʧʦʩʝʚ 80% 

ʦʪ ʅɺ 

181,8 +9,9 19,3 0,7 708 86,0 48,0 65,0 

 

ʉʨʘʚʥʠʚʘʷ ʩʧʦʩʦʙʳ ʧʦʩʝʚʘ ʠ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʦʪʤʝʯʝʥʘ ʥʘ ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 

ʧʦʯʚʳ 70 ʠ 80 % ʦʪ ʅɺ, ʪ.ʝ 177,2 ʩʤ ʠ 181,8 ʩʤ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ (ʙʦʨʦʟʜʢʦʚʳʡ ʩʧʦʩʦʙ 70%) ʙʦʣʴʰʝ ʥʘ 5,3 ʠ 9,9 ʩʤ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ 

ʚʝʣʠʯʠʥʳ ʜʠʘʤʝʪʨʘ ʢʦʨʟʠʥʢʠ, ʪʦ ʟʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʠʜʝʥʪʠʯʥʘʷ ʢʘʨʪʠʥʘ, ʪʦ 

ʝʩʪʴ ʥʘ ʚʘʨʠʘʥʪʝ ʛʨʝʙʥʝʚʦʛʦ ʧʦʩʝʚʳ ʩ ʚʣʘʞʥʦʩʪʴʶ ʧʦʯʚʳ 60 % ʜʠʘʤʝʪʨ 

ʢʦʨʟʠʥʢʠ ʥʘʠʤʝʥʴʰʠʡ 17,7 ʩʤ2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʠ ʜʨʫʛʠʤʠ 

ʚʘʨʠʘʥʪʘʤʠ. ʅʘʠʙʦʣʴʰʠʝ ʢʦʨʟʠʥʢʠ ʦʪʤʝʯʝʥʳ ʥʘ ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ ʧʨʠ 80 % 

ʦʪ ʅɺ - 19,6ʩʤ
2
. ʇʨʠ ʧʦʜʩʯʝʪʝ ʩʝʤʷʥ ʚ ʢʦʨʟʠʥʢʝ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 70 ʠ 80 % ʦʪ ʅɺ - 

647 ʰʪ ʠ 708 ʰʪ, ʘ ʥʘʠʤʝʥʴʰʝʝ ʥʘ ʚʘʨʠʘʥʪʝ 60 %. ʈʘʟʥʠʮʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʧʨʠ 70 ʠ 80 % ʩʦʩʪʘʚʣʷʣʘ 25 ʠ 86 ʰʪ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ 

ʥʘʠʙʦʣʴʰʠʡ ʯʠʩʪʳʡ ʚʝʩ ʩʝʤʷʥ ʥʘʙʣʶʜʘʣʩʷ ʥʘ ʚʘʨʠʘʥʪʘʭ ʛʨʝʙʥʝʚʦʛʦ ʩʧʦʩʦʙʘ 

ʧʦʩʝʚʘ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 70 ʠ 80 % - 45 ʠ 48 ʛ. ʅʘʠʤʝʥʴʰʠʡ ʚʝʩ ʦʪʤʝʯʝʥ 

ʥʘ ʢʦʥʪʨʦʣʝ (70%) ʠ ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 60 % ʦʪ ʅɺ - 

35,3ʛ. ʅʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʘ ʚʘʨʠʘʥʪʘʤ ʛʨʝʙʥʝʚʦʛʦ 

ʧʦʩʝʚʘ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 70 ʠ 80 % ʦʪ ʅɺ - 636 ʠ 650ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʯʪʦ ʙʦʣʴʰʝ ʥʘ 16,49 ʠ 30,63ʛ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʠ ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ 

ʧʨʠ 60% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʷʚʣʝʥʦ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʛʨʝʙʥʝʚʦʛʦ ʧʦʩʝʚʘ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 70 ʠ 80% ʦʪ ʅɺ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ 

ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʩ 

ʣʠʩʪʦʩʪʝʙʝʣʴʥʦʡ ʤʘʩʩʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʚʘʨʠʘʥʪʝ ʧʨʠ ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ 80% 

ʦʪ ʅɺ ï 369,6ʮ/ʛʘ. ʉʨʘʚʥʠʚʘʷ ʦʙʳʯʥʳʡ ʠ ʛʨʝʙʥʝʚʦʡ ʧʦʩʝʚ, ʧʨʠ 70% ʦʪ ʅɺ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʦ ʛʨʝʙʥʝʚʦʛʦ ʧʦʩʝʚʘ ï 329,6ʮ/ʛʘ, ʯʪʦ ʥʘ 22,0ʮ/ʛʘ 

ʠʣʠ 7,2% ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʷ, ʘ ʧʨʠ 80 % ʦʪ ʅɺ -369,6ʮ/ʛʘ, ʯʪʦ ʥʘ 62 ʠ 20,2 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʀʟʫʯʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʦʪ ʩʪʝʧʝʥʠ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ ʧʦ ʚʘʨʠʘʥʪʘʤ 

ʠ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ 30,3 ʩ/ʛʘ 

ʥʘʙʣʶʜʝʪʩʷ ʥʘ ʚʘʨʠʘʥʪʘʭ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 70 ʠ 80 % ʦʪ ʅɺ ʧʨʠ ʛʨʝʙʥʝʚʦʤ 

ʧʦʩʝʚʝ, ʘ ʥʘʠʤʝʥʴʰʘʷ ʥʘ ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 60% ʦʪ ʅɺ 

ï 21,6ʮ/ʛʘ, ʯʪʦ ʥʘ 6,1ʮ/ʛʘ ʠʣʠ 22,0% ʤʝʥʴʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ (ʪʘʙʣ.2, 

ʨʠʩ.1). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ 3-ʭ ʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʚ ʪʝʯʝʥʠʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 6 ʧʦʣʠʚʦʚ, ʩ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʦʡ ʦʪ 1812,0 ʜʦ 

1969,1ʤ
3
/ʛʘ (ʪʘʙʣ.2). 

ʀʟʫʯʘʷ ʵʣʝʤʝʥʪʳ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (ʪʘʙʣ.3) ʦʪʤʝʯʝʥʦ, ʯʪʦ 

ʟʘʧʘʩ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʧʨʠ ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ ʩ ʚʣʘʞʥʦʩʪʴʶ ʧʦʯʚʳ 70 % 

ʩʦʩʪʘʚʣʷʝʪ 351,6 ʤ
3
/ʛʘ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 19,2 ʤ

3
/ʛʘ ʤʝʥʴʰʝ, ʘ 

ʧʨʠ 80 % ʥʘ 33,3 ʢʫʙʦʚ ʙʦʣʴʰʝ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʦʨʤʘ ʚʦʜʳ, ʚʢʣʶʯʘʶʱʘʷ 

ʦʨʦʩʠʪʝʣʴʥʫʶ ʥʦʨʤʫ, ʦʩʘʜʢʠ, ʟʘʧʘʩ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʥʘ ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ ʩ 

ʚʣʘʞʥʦʩʪʴʶ 70 ʠ 80 % ʙʦʣʴʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʳʯʥʦʛʦ ʧʦʩʝʚʘ ʠ ʛʨʝʙʥʝʚʦʛʦ 

ʧʦʩʝʚʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 2366,0; 2787,6 ʤ
3
/ʛʘ. 

 

ʊʘʙʣʠʮʘ 2. ʋʨʦʞʘʡʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʧʦʩʝʚʝ (2016-2018 

ʛʛ.) 

ɺʘʨʠʘʥʪʳ, ʦʪ ʅɺ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ ʈʘʟʥʠʮʘ ʦʪ 

ʢʦʥʪʨʦʣʷ  

2016 2017 2018 ʩʨʝʜʥʝʝ 
ʮ/ʛʘ % 

ʆʙʱʘʷ  

ʆʙʳʯʥʳʡ ʧʦʩʝʚ 70% 

(ʢʦʥʪʨʦʣʴ) 
395,5 273,5 253,7 307,6 - - 

ɻʨʝʙʥʝʚʦʡ ʧʦʩʝʚ 60% 360,2 216,4 243,4 273,3 -34,3 -11,2 

ɻʨʝʙʥʝʚʦʡ ʧʦʩʝʚ 70% 415,3 297,1 276,3 329,6 +22,0 +7,2 

ɻʨʝʙʥʝʚʦʡ ʧʦʩʝʚ 80% 405,6 369,9 333,2 369,6 +62,0 +20,2 

ʉʝʤʷʥ 

ʆʙʳʯʥʳʡ ʧʦʩʝʚ 70% 

(ʢʦʥʪʨʦʣʴ) 
30,7 27,4 24,9 27,7 - - 

ɻʨʝʙʥʝʚʦʡ ʧʦʩʝʚ 60% 23,7 19,1 22,0 21,6 -6,1 -22,0 

ɻʨʝʙʥʝʚʦʡ ʧʦʩʝʚ 70% 34,3 29,1 27,6 30,3 +2,6 +9,4 

ɻʨʝʙʥʝʚʦʡ ʧʦʩʝʚ 80% 32,5 30,2 28,2 30,3 +2,6 +9,4 

ʅʉʈ, ʩ/ʛʘ 3,9 2,8 2,4 3,0 - - 

ʅʉʈ, % 13,0 11,2 9,4 11,2 - - 
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ʊʘʙʣʠʮʘ 3. ʕʣʝʤʝʥʪʳ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (2016-2018 ʛʛ.) 

ʇʦʢʘʟʘʪʝʣʠ  

ʆʙʳʯʥʳʡ 

ʧʦʩʝʚ 70 

% ʦʪ ʅɺ 

(ʢʦʥʪʨʦʣʴ) 

ɻʨʝʙʥʝʚʦʡ 

ʧʦʩʝʚ 60% 

ʦʪ ʅɺ 

ɻʨʝʙʥʝʚʦʡ 

ʧʦʩʝʚ 70% 

ʦʪ ʅɺ 

ɻʨʝʙʥʝʚʦʡ 

ʧʦʩʝʚ 80% 

ʦʪ ʅɺ 

ʆʨʦʩʠʪʝʣʴʥʘʷ 

ʥʦʨʤʘ 

ʤ3/ʛʘ 1812,0 1605,7 1969,1 2331,2 

% 81,3 77,2 83,2 83,6 

ʆʩʘʜʢʠ  
ʤ3/ʛʘ 45,3 45,3 45,3 45,3 

% 2,1 2,2 1,9 1,7 

ʀʟ ʟʘʧʘʩʘ ʧʦʯʚʳ 
ʤ3/ʛʘ 370,8 428,6 351,6 411,1 

% 16,6 20,6 14,9 14,7 

ɺʩʝʛʦ  
ʤ3/ʛʘ 2228,2 2079,6 2366,0 2787,6 

% 100 100 100 100 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 27,7 21,6 30,3 30,3 

ʈʘʩʭʦʜ ʦʨʦʩʠʪʝʣʴʥʦʡ 

ʚʦʜʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 1ʮ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʤ
3
 

65,4 74,3 65,0 76,9 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ, ʤ
3
 

80,4 96,3 78,1 92,0 

 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʤʝʥʴʰʠʡ ʨʘʩʭʦʜ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʥʘʙʣʶʜʘʣʩʷ ʥʘ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ 

ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 70% ʦʪ ʅɺ, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 65,0ʤ
3
 ʠ 78,1ʤ

3
, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʦʙʳʯʥʳʡ 

70% ʦʪ ʅɺ 

(ʢʦʥʪʨʦʣʴ) 

ʛʨʝʙʥʝʚʦʡ 

60% ʦʪ ʅɺ ʛʨʝʙʥʝʚʦʡ 

70% ʦʪ ʅɺ  ʛʨʝʙʥʝʚʦʡ 

80% ʦʪ ʅɺ 

27,7 

21,6 

30,3 
30,3 

ʈʠʩʫʥʦʢ 1. ʋʨʦʞʘʡ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʦʨʪʘ "ʅʫʨʘʬʰʦʥ" ʦʪ 

ʩʧʘʩʦʙʦ ʧʦʩʝʚʘ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʮ/ʛʘ (2016-2018ʛʛ.) 
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 ʉʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ ʦʨʦʰʝʥʠʷ ʀʥʩʪʠʪʫʪʘ ʟʝʤʣʝʜʝʣʠʷ ʧʦ 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʦ ʪʝʤʝ: çʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʠ ʧʨʦʛʨʘʤʤʳ ʅʀʈè ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʧʨʠ ʙʦʨʦʟʜʢʦʚʦʤ ʠ ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ. ɺ ʮʝʣʷʭ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 2016-2018 ʛʛ. ʚ ʫʩʣʦʚʠʷʭ ʣʠʟʠʤʝʪʨʦʚ, ʚ 

2019-2020 ʛʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʚʦʜʳ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪ.ʝ. ʫʨʦʞʘʡ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʩʦʨʪʘ çʅʫʨʘʬʰʦʥè ʧʨʠ ʦʙʳʯʥʦʤ ʧʦʩʝʚʝ ʩʦʩʪʘʚʠʣ 53,5 ʩ/ʛʘ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 

ʧʦʯʚʳ 70 %, ʘ ʧʨʠ ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ ʧʨʠ ʵʪʦʡ ʞʝ ʚʣʘʞʥʦʩʪʠ 57,3 ʮ/ʛʘ, ʛʜʝ 

ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ 3,8 ʠ 2,9 ʮ/ʛʘ. ʇʨʠ ʵʪʦʤ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʦʨʦʩʠʪʝʣʴʥʦʡ 

ʚʦʜʳ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʝʜʠʥʠʮʫ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʛʨʝʙʥʝʚʦʤ 

ʧʦʩʝʚʝ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 70 % ʩʦʩʪʘʚʠʣ 98,6 ʠ 111,0 ʤ
3
/ʮ. ʏʠʩʪʳʡ ʜʦʭʦʜ ʧʨʠ 

ʵʪʦʤ ʥʘ ʦʙʳʯʥʦʤ ʧʦʩʝʚʝ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 70 % ʩʦʩʪʘʚʠʣ 8402,2 ʩʦʤʦʥʠ/ʛʘ, ʥʘ 

ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ 7782,9 ʠ 7484,9 ʩʦʤʦʥʠ/ʛʘ, ʘ ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ 577,8 

ʩʦʤʦʥʠ/ʛʘ  

ʈʝʟʶʤʠʨʫʷ ʧʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʦʨʪʘ çʅʫʨʘʬʰʦʥè ʠ 

ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʧʦʩʝʚʘ ʩ ʨʘʟʣʠʯʥʦʡ ʚʣʘʞʥʦʩʪʴʶ, ʧʦʯʚʳ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜʳ: 

1. ʆʧʪʠʤʘʣʴʥʳʤ ʨʝʞʠʤʦʤ ʦʨʦʰʝʥʠʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 
ʩʦʨʪʘ çʅʫʨʘʬʰʦʥè ʷʚʣʷʝʪʩʷ 70 % ʦʪ ʅɺ. 

2. ɺ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ 6 ʧʦʣʠʚʦʚ ʩ ʦʨʦʩʠʪʝʣʴʥʦʡ 
ʥʦʨʤʦʡ ʦʪ 1812,0 ʜʦ 1969,1 ʤ

3
/ʛʘ. 

3. ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʧʨʠ ʦʙʳʯʥʦʤ ʧʦʩʝʚʝ ʠ 70 % ʦʪ ʅɺ ʩʦʩʪʘʚʣʷʝʪ 
27,7ʮ/ʛʘ, ʘ ʥʘ ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ 30,3ʮ/ʛʘ. 

4. ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 80,4 ʠ 78,1 
ʤ

3
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

5. ʏʠʩʪʳʡ ʜʦʭʦʜ ʧʨʠ ʦʙʳʯʥʦʤ ʧʦʩʝʚʝ ʧʨʠ 70 % ʦʪ ʅɺ ʩʦʩʪʘʚʠʣ 8706,0 

ʩʦʤʦʥʠ/ʛʘ, ʘ ʥʘ ʛʨʝʙʥʝʚʦʤ ʧʦʩʝʚʝ 10154,7 ʩʦʤʦʥʠ/ʛʘ, ʧʨʠ ʵʪʦʤ ʧʨʠʙʘʚʢʘ ʢ 

ʫʨʦʞʘʶ ʩʦʩʪʘʚʠʣʘ 1448,7 ʩʦʤʦʥʠ/ʛʘ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨ r
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʯʘʩʪʴ 2, ɼʫʰʘʥʙʝ, 1988ʛ. 

2. ɼʦʤʫʣʣʘʜʞʘʥʦʚ ʍ.ɼ. ʆʨʦʰʝʥʠʝ ʢʫʣʴʪʫʨ ʭʣʦʧʢʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ (ʦʙʟʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ). - ɼʫʰʘʥʙʝ, 1983, 36 ʩ. 

3. ɼʦʩʧʝʭʦʚ ɹ.ɸ. ï ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʄ. çʂʦʣʦʩè, 1979.  

4. ɼʦʩʧʝʭʦʚ ɹ.ɸ. ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ (ʩ ʦʩʥʦʚʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 
ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ). ʄ.: ʂʥʠʛʘ ʧʦ ʊʨʝʙʦʚʘʥʠʶ, 2012, 352 ʩ.  

5. ʂʘʙʘʝʚ ɺ.ɽ. çʋʩʢʦʨʝʥʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʣʫʯʰʠʭ ʩʨʦʢʦʚ ʧʦʣʠʚʘ 
ʧʦ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳè. ʊʘʜʞʠʢʠʟʜʘʪ, ɼʫʰʘʥʙʝ, 1961ʛ. 

6. ʆʪʯʸʪ ʅʀʈ ʟʘ 2016-2018ʛʛ. ʈʫʢʦʧʠʩʥʳʡ ʬʦʥʜ ʦʪʜʝʣʘ çʆʨʦʰʝʥʠʷè, 
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ɸʥʥʦʪʘʪʩʠʷ: ɼʘʨ ʤʘϨʦʣʘ ʥʘʪʠṉʘʠ ʪʘṉʨʠʙʘϲʦʠ ʙʠʩʴʸʨʩʦʣʘʠ ʣʠʟʠʤʝʪʨṯ ʚʘ ʩʘʥṉʠʰʠ 

ʠʩʪʝʭʩʦʣṯ ʦʠʜ ʙʘ ʤʫʘʡʷʥ ʥʘʤʫʜʘʥʠ ʨʝṉʘʠ ʦʧʪʠʤʘʣʠʠ ʦʙʸʨʠʠ ʦʬʪʦʙʧʘʨʘʩʪʠ ʥʘʚʲʠ 

çʅʫʨʘʬʰʦʥè ʚʦʙʘʩʪʘ ʙʘ ʫʩʫʣʠ ʢʠʰʪ ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ. ʄʫʘʡʷʥ ʢʘʨʜʘ ʰʫʜ, ʢʠ ϲʦʩʠʣʠ 

ʙʘʣʘʥʜʪʘʨʠʥʠ ʜʦʥ 30,3 ʩ/ʛʘ ʜʘʨ ʚʘʨʠʘʥʪʠ ʥʘʤʥʦʢʠʠ ʧʝʰ ʘʟ ʦʙʜʠϲʠʠ ʭʦʢ 70 ʚʘ 80% ʘʟ ʅʍ 

ʜʘʨ ʢʠʰʪʠ ʧʫʰʪʘʛṯ ʚʘ ʢʘʤʪʘʨʠʥ ʜʘʨ ʢʠʰʪʠ ʧʫʰʪʘʛʠʠ ʚʘʨʠʘʥʪʠ ʥʘʤʥʦʢʠʠ ʧʝʰ ʘʟ 

ʦʙʜʠϲʠʠ ʭʦʢ 60% ʘʟ ʅʍ ï 21,6 ʩ/ʛʘ ʛʠʨʠʬʪʘ ʰʫʜ, ʢʠ ʥʠʩʙʘʪʠ ʢʠʰʪʠ ʤʫϨʘʨʨʘʨṯ 6,1 

ʩʝʥʪʥʝʨ ʸ 22,0 ʬʦʠʟ ʢʘʤ ʘʩʪ. ɼʘʨʦʤʘʜʠ ʩʦʬ ʜʘʨ ʢʠʰʪʠ ʤʫϨʘʨʨʘʨṯ 8706,0 ʩʦʤʦʥʠ ʚʘ ʜʘʨ 

ʢʠʰʪʠ ʧʫʰʪʘʛṯ 10154,7 ʩʦʤʦʥʠʨʦ ʪʘʰʢʠʣ ʜʦʜ, ʢʠ ʥʠʩʙʘʪʠ ʢʠʰʪʠ ʤʫϨʘʨʨʘʨṯ 1448,7 

ʩʦʤʦʥṯ ʟʠʸʜ ʘʩʪ. ʉʘʨʬʠ ʢʘʤʠ ʤʝʲʸʨʠ ʦʙ ʚʘ ʢʦʵʬʬʠʩʠʝʥʪʠ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʦʥ ʜʘʨ 

ʚʘʨʠʘʥʪʠ 70 % ʘʟ ʅʍ ʤʫʰʦϲʠʜʘ ʢʘʨʜʘ ʰʫʜ, ʢʠ ʤʫʪʘʥʦʩʠʙʘʥ 65,0 ʤ
3
 ʚʘ 78,1 ʤ

3
-ʨʦ ʪʘʰʢʠʣ 

ʥʘʤʫʜ. 

ʂʘʣʠʜʚʦʞʘϲʦ: ʢʠʰʪʠ ʤʫϨʘʨʨʘʨṯ ʚʘ ʧʫʰʪʘʛṯ, ʥʘʤʥʦʢʠʠ ʭʦʢ, ʪʘʥʦʩʫʙʠ ʦʙ, 

ʥʘʤʠϤʫʥṉʦʠʰʠ ʭʦʢ, ʦʙʪʘʣʘʙṯ, ʜʘʨʦʤʘʜʠ ʩʦʬ, ʦʬʪʦʙʧʘʨʘʩʪ. 

 

OPTIMAL SUNFLOWER IRRIGATION REGIME DEPENDING  ON SOWING 

METHOD  

Annotation: The article presents the results of many years of lysimetric research and 

production tests to identify the optimal irrigation regime for sunflower variety "Nurafshon" 

depending on the sowing method. It was revealed that the highest grain yield of 30.3 s/ha is 

observed in soil moisture variants of 70 and 80% of NV with raised bed sowing, and the lowest 

in ridge sowing with soil moisture 60% of NV ï21.6 c/ha, which is 6.1 c/ha or 22.0% less than 

the control. The net income for conventional sowing was 8706.0 somoni/ha, and for raised 

sowing it was 10154.7 somoni/ha, where the increase in yield was 1448.7 somoni/ha. The lowest 

consumption and coefficient of use of irrigation water was observed in the option where soil 

moisture was maintained at 70% of NV, averaging 65.0 m3 and 78.1 m3, respectively. 

Keywords: conventional and raised bed sowing, soil moisture, water balance, lowest 

moisture capacity, water consumption, net income, sunflower 

 

 

ʕʅɽʈɻʀʗʀ ɻʀɼʈʆɻɽʅ. פʀʉʄʀ 2. ɼʋʈʅɸʄʆʀ ʈʋʐɼʀ 

ʕʅɽʈɻʀʗʀ ɻʀɼʈʆɻɽʅ ɼɸʈ ʊʆּתʀʂʀʉʊʆʅ 

 

ɻʫʣʘ״ʤʘʜʦʚ ɸ.ɸ., ʈʘ״ʤʦʥʦʚ ʐ.ʉ., ׳ʘʩʘʥʦʚ ɹ.ʄ. 

ʀʥʩʪʠʪʫʪʠ ʤʘʩʲʘʣʘϲʦʠ ʦʙ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʚʘ ʵʢʦʣʦʛʠʷʠ ɸʢʘʜʝʤʠʷʠ 

ʤʠʣʣʠʠ ʠʣʤϲʦʠ ʊʦṉʠʢʠʩʪʦʥ 

 
ɸʥʥʦʪʘʪʩʠʷ: ʊʦṉʠʢʠʩʪʦʥ ʜʦʨʦʠ ʟʘʭʠʨʘϲʦʠ ʙʫʟʫʨʛʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢṯ ʘʩʪ ʚʘ 

ʠʤʢʦʥʠʷʪ ʧʘʡʜʦ ʤʝʰʘʚʘʜ, ʢʠ ʜʘʨ ʬʘʩʣʠ ʪʦʙʠʩʪʦʥ ʦʙʠ ʙʝʢʦʨʭʦʙʠʜʘʠ ʦʙʘʥʙʦʨϲʦʨʦ ʜʘʨ 

ʰʘʢʣʠ ʩṹʟʠʰʚʦʨʠʠ ʛʠʜʨʦʛʝʥṯ ʙʘ ϲʘʨ ʤʘʩʦʬʘ ʠʥʪʠϨʦʣ ʜʦʜ. ɼʘʨ ʤʘϨʦʣʘ ʪʘʜϨʠϨʦʪ ʦʠʜ ʙʘ 

ʢʦʨ ʢʘʨʜʘ ʙʘʨʦʤʘʜʘʥʠ ʫʩʫʣ ʚʘ ʨʦϲϲʦʠ ʥʘʚʠ ʥʠʛʦϲ ʜʦʰʪʘʥ ʚʘ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʤʦʜʜʘϲʦ 

ʙʘʨʦʠ ṉʘʤʲ ʢʘʨʜʘʥʠ ʅ2 ʙʦ ʥʘʟʘʨʜʦʰʪʠ ʠʩʪʠʬʦʜʘʠ ʥʘʚʲϲʦʠ ʤʘϲʘʣʣʠʠ ʘʰʸʠ ʭʦʤ ʜʘʨ ʜʦʠʨʘʠ 

ʙʘʨʥʦʤʘʠ çʕʥʝʨʛʝʪʠʢʘʠ ʚʦʜʦʨʦʜṯ ʜʘʨ ʊʦṉʠʢʠʩʪʦʥè ʙʘʨʨʘʩʠ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ɻʫʟʘʨʦʥʠʜʘʥʠ 

ʠϨʪʠʩʦʜʠʸʪʠ ʢʠʰʚʘʨ ʙʘ ʠʩʪʠʬʦʜʘʠ ʛʠʜʨʦʛʝʥ ʭʘʤʯʫʥ ʥʝʨʫʠ ʙʘʨʘʥʜʘ ʥʠʟ ʷʢ ʨʦϲʠ ʘʟ ṉʠϲʘʪʠ 

ʪʝʭʥʠʢṯ ʜʫʨʫʩʪʠ ʧʝʰʛʠʨʠʠ ʟʫϲʫʨʦʪʠ ʦʙʰʘʚʠʠ ʧʠʨʷʭϲʦ, ʥʠʛʦϲ ʜʦʰʪʘʥʠ ʤʫʚʦʟʠʥʘʪʠ ʦʙ ʚʘ 

ʪʦʟʘ ʢʘʨʜʘʥʠ ʬʘʟʦʠ ʢʠʰʚʘʨʠ ʤʦ ʤʝʙʦʰʘʜ. 

ʂʘʣʠʜʚʦʞʘϲʦ: ɻ ʥʝʨʛʠʷʠ ʚʦʜʦʨʦʜṯ, ʛʠʜʨʦʛʝʥʠ ʭʦʢʠʩʪʘʨṯ, ʛʠʜʨʦʛʝʥʠ ʩʘʙʟ, ʛʠʜʨʦʛʝʥʠ 

ʢʘʙʫʜ, ʵʣʝʢʪʨʦʣʠʟ, ṉʘʨʘʸʥʠ ʵʣʝʢʪʨʦʭʠʤʠʷʚṯ, ʢʦʤʧʨʝʩʩʦʨ, ʬʠʰʦʨ. 
 

ʋʩʫʣ״ʦʠ ʠʩʪʝ״ʩʦʣʠ ʛʠʜʨʦʛʝʥ. ʅʘʤʫʜ״ʦʠ ʟʠʸʜʝ ʙʘʨʦʠ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ 

ʛʠʜʨʦʛʝʥ ʚʫֹוʫʜ ʜʦʨʘʥʜ ʚʘ ״ʘʤʘʠ ʥʘʤʫʜ״ʦ ʘʟ ʨʠ ʨʘʥʛ ʪʘʩʥʠʬ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ, 
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ʘʤʤʦ ʛʠʜʨʦʛʝʥ ʚʦץʝʘʥ ʷʢ ʛʘʟʠ ʙʝ ʨʘʥʛ ʘʩʪ [1]. ʄʘʩʘʣʘʥ, ʛʠʜʨʦʛʝʥʠ ʩʘʬʝʜ 

ʤʘʚֹוʫʜ ʘʩʪ, ʢʠ ʦʥ ʥʦʜʠʨʪʘʨʠʥ ʚʘʨʠʘʥʪʠ ʛʘʟʠ ʛʠʜʨʦʛʝʥ ʘʩʪ, ʢʠ ʜʘʨ ʰʘʢʣʠ ʭʦʣʠʩ 

ʜʘʨ ʪʘʙʠʘʪ ʤʘʚֹוʫʜ ʘʩʪ, ʘʤʤʦ ʚʘʨʠʘʥʪ״ʦʠ ʤʘʲʤʫʣʪʘʨʠʥʠ ʦʥ״ʦ ʛʠʜʨʦʛʝʥʠ 

ʭʦʢʠʩʪʘʨ , ʢʘʙʫʜ ʚʘ ʩʘʙʟ (ʈʠʩ. 1 - 3) ʤʝʙʦʰʘʥʜ. 

ɻʠʜʨʦʛʝʥʠ ʭʦʢʠʩʪʘʨ ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʥʘʚʲ״ʦʠ ʛʫʥʦʛʫʥʠ ʘʥʛʠʰʪ ʠʩʪʝ״ʩʦʣ 

ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ɹʦ ʠʥ ʨʦ״ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʛʠʜʨʦʛʝʥ ʤʠץʜʦʨʠ ʟʠʸʜʠ ʛʘʟʠ 

ʢʘʨʙʦʥ ʭʦʨʠֹו ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ʀʥ ʥʘʤʫʜ ʘʨʟʦʥʪʘʨʠʥ, ʚʘʣʝ ʠʬʣʦʩʪʘʨʠʥ ʨʦ״ʠ ʙʘ 

ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʛʠʜʨʦʛʝʥ ʤʝʙʦʰʘʜ. ׳ʘʤʟʘʤʦʥ, ʙʘ ֹוʦʠ ʘʥʛʠʰʪ ʛʘʟʠ ʪʘʙʠʠʨʦ ʜʘʨ 

ʨʝʘʢʩʠʷʠ ʭʠʤʠʷʚ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. ɼʘʨ ʙʘʨʦʙʘʨʠ ʠʥ ʷʢ ץʠʩʤʠ 

ʛʘʟʠ ʢʘʨʙʦʥ ʛʠʨʠʬʪʘ ʤʝʰʘʚʘʜ, ʯʫʥʠʥ ʛʠʜʨʦʛʝʥʨʦ ʜʘʨ ʟʘʨʬ״ʦʠ ʥʠʛʘ״ʜʦʨʠʠ 

ʢʘʣʦʥʠ ʛʫʥʦʛʫʥ ʥʠʛʦ״ ʜʦʰʪʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʦʥʨʦ ʛʠʜʨʦʛʝʥʠ ʢʘʙʫʜ 

ʤʝʥʦʤʘʥʜ. ʆʥ ʤʠʩʣʠ ʛʠʜʨʦʛʝʥʠ ʭʦʢʠʩʪʘʨ ʠʬʣʦʩ ʥʝʩʪ, ʙʘʣʢʠ ʛʘʨʦʥʪʘʨ ʘʩʪ. 

ɻʠʜʨʦʛʝʥʠ ʩʘʙʟ ʯʫʥʠʥ ʥʦʤʠʜʘ ʰʫʜ, ʟʝʨʦ ʨʘʚʘʥʜʠ ʦʥ ʪʦ ״ʘʜʜʠ ʠʤʢʦʥ ʪʦʟʘ ʘʩʪ, 

ʧʘʨʪʦʚ״ʦʠ ʛʘʟʠ ʢʘʨʙʦʥ ʥʘʜʦʨʘʜ. ɹʘʨʦʠ ʠʥ ʦʙ ʪʘʚʘʩʩʫʪʠ ʥʝʨʠ ʙʘʨץ ʘʟ 

ʤʘʥʙʘʲ״ʦʠ ʵʥʝʨʛʠʷʠ ʪʦʟʘ ʙʘ ʦʢʩʠʛʝʥ ʚʘ ʛʠʜʨʦʛʝʥ ʪʘץʩʠʤ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ɹʘ 

ʤʫ״ʠʪʠ ʟʠʩʪ ʟʘʨʘʨʦʚʘʨ ʥʝʩʪ, ʘʤʤʦ ʭʝʣʝ ʥʘʨʭʠ ʛʘʨʦʥ ʜʦʨʘʜ. ɻʠʜʨʦʛʝʥ ʷʢ 

ʵʣʝʤʝʥʪʠ ʢʠʤʠʸʚʠʠ ʭʝʣʝ ʯʘʩʧʘʥʜʘ ʘʩʪ, ״ʘʤʝʰʘ ʙʘ ʯʠʟʝ ʥʠʸʟ ʜʦʨʘʜ, ʢʠ ʙʘ ʦʥ 

 ʦʠ ʤʘʲʤʫʣʪʘʨʠʥʠ ʩʘʡʸʨʘ ʘʩʪ, ʘʤʤʦ ʜʘʨ״ʰʘʚʘʜ. ɹʘʣʝ, ʦʥ ʷʢʝ ʘʟ ʵʣʝʤʝʥʪ ״ʘʤʨʦ״

ʘʡʥʠ ʟʘʤʦʥ ʦʥ ״ʘʤʝʰʘ ʙʦ ʯʠʟʝ ʘʣʦץʘʤʘʥʜ ʘʩʪ, ʦʥʨʦ ʘʟ ʦʥ ֹוʦ ֹוʫʜʦ ʚʘ ʠʩʪʠʭʨʦֹו 

ʢʘʨʜʘʥ ʣʦʟʠʤ ʘʩʪ. 

ʅʘʤʫʜ״ʦʠ ʤʘʲʤʫʣʪʘʨʠʥʠ ʪʘʚʣʠʜʠ ʛʠʜʨʦʛʝʥ ʙʠʜʫʥʠ ʧʘʡʚʘʩʪʰʘʚ ʙʘ 

ʤʘʥʙʘʠ ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʣʠʟ (ʈʠʩ. 4) ʚʘ ʪʘʥʟʠʤʠ ʪʘʙʜʠʣʠ ʤʝʪʘʥ ʙʦ ʨʦ״ʠ ʙʫס 

ʤʝʙʦʰʘʥʜ. ɸʛʘʨ ʷʢ ʟʘʨʬ ʦʙ ʚʘ ʙʘʪʘʨʝʷʨʦ ʛʠʨʠʬʪʘ, ʢʦʥʪʘʢʪ״ʦʠ ʦʥʨʦ ʙʘ ʜʫ 

ʵʣʝʢʪʨʦʜ ʧʘʡʚʘʩʪ ʢʫʥʝʜ ʚʘ ʙʘ ʦʙ ʛʫʟʦʨʝʜ, ʧʘʩ ʘʟ ʯʘʥʜ ʩʦʥʠʷ ʜʘʨ ʥʘʟʜʠʢʠʠ 

ʵʣʝʢʪʨʦʜ״ʦ ʭʫʙʦʙʯʘ״ʦʨʦ ʤʝʙʠʥʝʜ, ʢʠ ʛʠʜʨʦʛʝʥ ʚʘ ʦʢʩʠʛʝʥ ʤʝʙʦʰʘʥʜ, ʢʠ ʜʘʨ 

ʦʥ״ʦ ʦʙ ʪʘץʩʠʤ ʤʝʰʘʚʘʜ. 

 

ʈʘʩ. 1. ɻʠʜʨʦʛʝʥʠ ʭʦʢʠʩʪʘʨ 
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ʈʘʩ. 2. ɻʠʜʨʦʛʝʥʠ ʢʘʙʫʜ 

 

ʈʘʩ. 3. ɻʠʜʨʦʛʝʥʠ ʩʘʙʟ 

 

ʈʘʩ. 4. ʕʣʝʢʪʨʦʣʠʟ  

ɹʦ ʨʦ״ʠ ʙʫסʠ ʪʘʙʜʠʣ ʜʦʜʘʥʠ ʤʝʪʘʥ (ʈʠʩ. 5) ʥʠʟ ʷʢ ʥʘʚʲ״ʦʠ ʥʠʩʙʘʪʘʥ 

ʩʦʜʜʘ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʛʠʜʨʦʛʝʥ ʘʩʪ. ʄʝʪʘʥ ʜʘʨ ʟʝʨʠ ʬʠʰʦʨ, ʜʘʨ ״ʘʨʦʨʘʪʠ 

ʙʘʣʘʥʜ ʙʦ ʙʫסʠ ʦʙ ʦʤʝʭʪʘ ʤʝʰʘʚʘʜ, ʨʝʘʢʩʠʷʠ ʭʠʤʠʷʚ ʙʘ ʘʤʘʣ ʦʤʘʜʘ, ʛʘʟʠ 

ʢʘʨʙʦʥ (ʉʆ2) ʚʘ ʛʠʜʨʦʛʝʥ ʙʘ ʚʫֹוʫʜ ʤʝʦʷʜ. ʀʤʨʟ״ʦ ʙʘʨʦʠ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ 

ʩʟʠʰʚʦʨʠʠ ʪʦʟʘ ʢʦʨ״ʦʠ ʭʝʣʝ ʠʬʣʦʩʢʫʥʘʥʘʜʘʠ ״ʘʚʦʨʦ ʙʘ ʘʥֹוʦʤ ʨʘʩʦʥʜʘʥ 

ʣʦʟʠʤ, ʢʠ ʠʥ ״ʘץʠץʘʪ ʘʩʪ.  
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ʈʘʩ. 5. ʊʘʙʜʠʣʜʠ״ʠʠ ʙʫסʠʠ ʤʝʪʘʥ 

ʄʫʰʢʠʣʦʪ ʜʘʨ ʦʥ ʘʩʪ, ʢʠ ʜʘʨ ʚʦץʝʲ ʤʦ ʪʘʥ״ʦ ʛʠʜʨʦʛʝʥʨʦ ʙʝ ʠʭʨʦֹוʠ 

ʢʘʨʙʦʥ ʤʝʭʦ״ʝʤ. ʗʲʥʝ, ʦʥ ʪʘʥ״ʦ ʪʘʚʘʩʩʫʪʠ ʵʣʝʢʪʨʦʣʠʟ ʚʘ ʪʘʥ״ʦ ʙʦ ʠʩʪʠʬʦʜʘ 

ʘʟ ʵʥʝʨʛʠʷʠ ʤʘʥʙʘʲ״ʦʠ ʪʦʟʘ ʚʘ ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘ ʠʩʪʝ״ʩʦʣ ʤʝʰʘʚʘʜ. ʀʥ ʥʘʤʫʜ 

ʛʠʜʨʦʛʝʥ ʭʝʣʝ ץʠʤʘʪ ʘʩʪ. ɹʘʨʦʠ ץʠʸʩ ʢʘʨʜʘʥ ʤʠʩʦʣ ʤʝʦʨʝʤ. ɼʘʨ ʩʦʣʠ 2020 ʷʢ 

ʢʠʣʦ ʛʠʜʨʦʛʝʥʠ ʩʘʙʟ ʘʟ 5 ʪʦ 6,80 ʜʦʣʣʘʨ ʘʨʟʠʰ ʜʦʰʪ, ʛʠʜʨʦʛʝʥʠ ʢʘʙʫʜ ʙʦʰʘʜ 

ʘʟ 1,40 ʪʦ 2,40 ʜʦʣʣʘʨ ʚʘ ʛʠʜʨʦʛʝʥʠ ʭʦʢʠʩʪʘʨ  ʘʟ 1 ʪʦ 1,80 ʜʦʣʣʘʨ ʘʨʟʠʰ ʜʦʰʪ. 

ɹʘʨʦʠ ʯʠ ʠʥ ץʘʜʘʨ ץʠʤʘʪ ʘʩʪ.  

ɸʚʚʘʣʘʥ, ʤʘʥʙʘʲ״ʦʠ ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘʠ ʵʥʝʨʛʠʷ ʥʠʩʙʘʪ ʙʘ ʵʥʝʨʛʠʷʠ ʘʟ 

ʤʘʥʙʘʲ״ʦʠ ʘʥʘʥʘʚ ʠʩʪʝ״ʩʦʣʰʘʚʘʥʜʘ ״ʦʣʦ ״ʘʤ ʛʘʨʦʥʪʘʨʘʥʜ ʚʘ ʜʫʶʤ, ʜʘʨ 

ʵʣʝʢʪʨʦʣʠʟ ʤʝʤʙʨʘʥʘ״ʦʠ ʭʝʣʝ ʛʘʨʦʥʙʘ״ʦ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ, ʦʥ״ʦ ʣʦʟʠʤʘʥʜ 

ʙʘʨʦʠ ֹוʫʜʦ ʢʘʨʜʘʥʠ ʛʠʜʨʦʛʝʥ ʚʘ ʦʢʩʠʛʝʥʠ, ʢʠ ʦʥ ֹוʫʜʦ ʤʝʰʘʚʘʜ ״ʘʥʛʦʤʠ 

ʨʝʘʢʩʠʷ, ʚʘʛʘʨʥʘ ʦʥ״ʦ ʤʝʪʘʚʦʥʘʥʜ ״ʘʥʛʦʤʠ ʦʤʝʭʪʘ ʰʫʜʘʥ ʪʘʨʢʘʥʜ. ɹʘ ʤʦ 

ʪʘʥ״ʦ ʛʠʜʨʦʛʝʥʠ ʪʦʟʘ ʣʦʟʠʤ ʘʩʪ ʚʘ ʛʠʜʨʦʛʝʥʠ ʢʘʙʫʜ ʭʘʤ ʜʘʨ ʠʥ ʚʘʟʲʠʷʪ ʸʨʡ 

ʥʘʤʝʨʘʩʦʥʘʜ, ʟʝʨʦ ʚʘʡ ʙʘ ʤʫʭʠʪʠ ʟʠʩʪ ʟʘʨʘʨ ʜʦʨʘʜ. 

ʄʘʩʲʘʣʘ ʜʘʨ ʦʥ ʘʩʪ, ʢʠ ʜʫʦʢʩʠʜʠ ʢʘʨʙʦʥ ʚʦץʝʘʥ ״ʘʥʛʦʤʠ ʠʩʪʝ״ʩʦʣʠ 

ʛʠʜʨʦʛʝʥ ʥʘ ʦʥ ץʘʜʘʨ ʭʫʙ ʜʘʩʪ ʦʚʘʨʜʘ ʤʝʰʘʚʘʜ. ʀʩʪʝ״ʩʦʣʢʫʥʘʥʜʘʛʦʥ ʤʝʛʷʥʜ, 

ʢʠ ʦʥ״ʦ ץʠʩʤʠ ʟʠʸʜʠ ʧʘʨʪʦʚ״ʦʠ ʟʘʨʘʨʦʚʘʨʨʦ ʥʠʛʦ״ ʤʝʜʦʨʘʥʜ, ʘʤʤʦ ʜʘʨ ʘʩʣ 

 ,ʫʜ ʜʦʨʘʜוʘʨʠʙ ʥʠʩʬʠ ʦʥʨʦ ʤʘʥʲ ʤʝʢʫʥʘʥʜ. ɹʦʟ ʷʢ ʢʘʤʙʫʜʠ ʛʠʜʨʦʛʝʥ ʚʫֹץ

ʙʘʨʦʠ ʥʠʛʦ״ ʜʦʰʪʘʥʠ ʛʠʜʨʦʛʝʥ ʥʠʩʙʘʪ ʙʘ ʛʘʟ ʟʘʨʬ״ʦʠ ״ʘֹוʤʘʰ ʢʘʣʦʥ 

ʣʦʟʠʤʘʥʜ. ʇʘʩ, ʯ ʙʦʷʜ ʢʘʨʜ? 

ʆʸ ʙʦ ʛʠʜʨʦʛʝʥʠ ʩʘʙʟ ʠʥ ʚʘʟʲʠʷʪʨʦ ʪʘסʡʠʨ ʜʦʜʘʥ ʤʫʤʢʠʥ ʘʩʪ? 

ʆʣʠʤʦʥʠ ʀʟʨʦʠʣ (ʩʪʘʨʪʘʧ)-״ʦ ʘʟ ʪʘʰʢʠʣʦʪʠ H2PRO ʙʦʚʘʨ ʜʦʨʘʥʜ, ʢʠ ʦʥ״ʦ 

ʜʦʨʦʠ ״ʘʣʣʠ ʠʥץʠʣʦʙʠʠ ʠʥ ʤʫʰʢʠʣʦʪ ʤʝʙʦʰʘʥʜ. H2PRO ʜʘʨ ʩʦʣʠ 2019 ʘʟ 

 - ʦʥʠʙʠ ʢʦʨʰʠʥʦʩʦʥʠ ʛʠʜʨʦʛʝʥʠʠ ʧʝʰʙʘʨʠ ɼʦʥʠʰʢʘʜʘʠ ʊʝʭʥʦʣʦʛʠʠ ʀʟʨʦʠʣוֹ

ʧʨʦʬʝʩʩʦʨ ɻʠʜʝʦʥ ɻʨʝʡʜʝʨ, ʧʨʦʬʝʩʩʦʨ ɸʚʥʝʨ ʈʦʪʰʠʣʜ ʚʘ ʜʦʢʪʦʨ ʍʝʥ ɼʦʪʘʥ 

ʪʘʲʩʠʩ ʜʦʜʘ ʰʫʜʘʘʩʪ. ʄʫ״ʘʥʜʠʩʦʥʠ H2PRO ʫʩʫʣʠ ʠʥץʠʣʦʙʠʠ ֹוʫʜʦʢʫʥʠʠ ʦʙʨʦ 

ʪʘ״ʠʷ ʢʘʨʜʘʘʥʜ E-TAC (ELEXTROCHEMICAL. THERMALLY ACTIVATED 

CHEMICAL). 
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 ʦʠ״ʠʣʘ״ʦ ʜʘʨ ʦʟʦʜ ʢʘʨʜʘʥʠ ʦʢʩʠʛʝʥ ʚʘ ʛʠʜʨʦʛʝʥ ʜʘʨ ʤʘʨ״ʘʣʣʠ ʦʥ׳

ʛʫʥʦʛʫʥʠ ֹוʘʨʘʸʥʠ ʵʣʝʢʪʨʦʣʠʟ ʤʝʙʦʰʘʜ (ʈʠʩ. 6) . ʀʥ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʘʟ 

ʤʝʤʙʨʘʥʘ״ʦʠ ʛʘʨʦʥʙʘ״ʦ ʜʘʩʪ ʢʘʰʘʥʜ ʚʘ ֹוʘʨʘʸʥʨʦ ʘʨʟʦʥʪʘʨ ʢʫʥʘʥʜ. ʄʘʨ״ʠʣʘʠ 

ʷʢʫʤ ʵʣʝʢʪʨʦʭʠʤʠʷʚ ʙʫʜʘ, ֹוʘʨʘʸʥ ʘʟ ʦʙ ʤʝʛʫʟʘʨʘʜ, ʚʘʣʝ ʦʥ ʥʘ ʙʘ ʜʫ ʘʪʦʤʠ 

ʛʠʜʨʦʛʝʥ ʚʘ ʷʢ ʘʪʦʤʠ ʦʢʩʠʛʝʥ ʪʘֹוʟʠʷ ʥʘʤʝʰʘʚʘʜ, ʙʘʣʢʠ ʙʘ ʘʪʦʤʠ ʛʠʜʨʦʛʝʥ ʚʘ 

ʠʦʥ״ʦʠ ʛʠʜʨʦʢʩʠʜ ʪʘʙʜʠʣ ʤʝʸʙʘʜ, ʢʠ ʙʘ ʘʥʦʜʠ ʛʠʜʨʦʢʩʠʜʠ ʥʠʢʝʣ ֹוʘʣʙ ʢʘʨʜʘ 

ʤʝʰʘʚʘʥʜ. 

 

ʈʘʩ. 6. ּתʘʨʘʸʥʠ ʵʣʝʢʪʨʦʭʠʤʠʷʚʠʠ ֹוʫʜʦʰʘʚʠʠ ʦʙ (ʘʪʦʤʠ ʛʠʜʨʦʛʝʥ ʚʘ ʠʦʥ״ʦʠ 

ʛʠʜʨʦʢʩʠʜʠ ʥʠʢʝʣ) 

ɼʘʨ ʠʥ ֹוʦ ʤʘʨ״ʠʣʘʠ ʜʫʶʤ ʤʝʦʷʜ, ʚʘץʪʝ ʢʠ ʦʙ ʜʘʨ ʦʥ ʪʦ 95 ÁC ʛʘʨʤ ʢʘʨʜʘ 

ʤʝʰʘʚʘʜ (ʈʠʩ. 7), ʘʥʦʜ ʙʦ ʦʙ ʨʝʘʢʩʠʷ ʜʦʜʘ, ʦʢʩʠʛʝʥ ʭʦʨʠֹו ʤʝʢʫʥʘʜ ʚʘ ʘʥʦʜ ʙʘ 

 ʘʨʘʸʥ ʜʘʨ ʷʢ ʜʘʚʨʘʠ ʧʰʠʜʘ ʜʘʨוֹ/ʦʣʘʪʠ ʘʚʚʘʣʘʘʰ ʙʘʨʤʝʛʘʨʜʘʜ. ʀʥ ʨʘʚʘʥʜ״

ʟʝʨʠ ʬʠʰʦʨʠ ʙʘʣʘʥʜ ʪʦ 100 ʙʘʨ ʩʫʨʘʪ ʤʝʛʠʨʘʜ. ɸʟʙʘʩʢʠ ʜʘʚʨʘ ʙʘʩʪʘ ʘʩʪ, 

ʢʦʤʧʨʝʩʩʦʨ״ʦ ʪʘʣʘʙ ʢʘʨʜʘ ʥʘʤʝʰʘʚʘʥʜ. ׳ʘʤʘʠ ʠʥ ֹוʘʨʘʸʥ״ʦ ʨʘʚʘʥʜʠ 

ʪʘ״ʠʷʥʘʤʫʜʘʠ ʛʫʨ״ʠ H2PRO-ʨʦ ʩʘʤʘʨʘʥʦʢʪʘʨ ʤʝʢʫʥʘʥʜ. ʂʦʵʬʬʠʪʩʝʥʪʠ 

ʩʘʤʘʨʘʥʦʢʠʠ ʦʥ 95% ʙʫʜʘ, ʜʘʨ ״ʦʣʝ ʢʠ ʜʘʨ ʵʣʝʢʪʨʦʣʠʟʠ ʘʥʘʥʘʚ 

ʢʦʵʬʬʠʪʩʝʥʪʠ ʩʘʤʘʨʘʥʦʢ ʪʘץʨʠʙʘʥ 70%-ʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ [2]. 

 ʜʦʨ״ʦʪʠ ʢʘʤʪʘʨʠ ʥʠʛʦוʜʦʜʘʰʫʜʘ ʩʦʜʜʘʪʘʨ ʘʩʪ, ʢʠ ʭʘʨʦֹ״ʘʨʘʸʥʠ ʰʘʨתּ

ʚʘ ʭʠʟʤʘʪʨʘʩʦʥʠʨʦ ʪʘʣʘʙ ʤʝʢʫʥʘʜ. ʆʥ ʠʥʯʫʥʠʥ ʙʘʨʦʠ ʤʠץʸʩʢʫʥ ʦʩʦʥ ʘʩʪ. 

ɸʤʤʦ ״ʘʤʘ ʯʠʟʝ, ʢʠ ʘʟ ֹוʦʥʠʙʠ ʛʫʨ״ʠ ʅ2PRO ʧʝʰʥʠ״ʦʜ ʛʘʨʜʠʜʘʘʩʪ, ʙʦʷʜ ʜʘʨ 

ʘʤʘʣ ʠʩʙʦʪ ʢʘʨʜʘ ʰʘʚʘʜ. ʈʘʚʘʥʜ״ʦʠ ʪʘ״ʠʷ ʥʘʤʫʜʘʠ ʛʫʨ״ʠ ʅ2PRO-ʨʦ 

ʤʠʣʣʠʘʨʜʝʨ-ɹʠʣʣ ɻʝʡʪʩ ʠʤʢʦʥʧʘʟʠʨ ʰʫʤʦʨʠʜʘ ʚʘ ʙʦʚʘʨʜ ʜʦʨʘʜ. ʀʯʫʥʠʥ ʜʘʨ 

ʘʚʚʘʣʠ ʩʦʣʠ 2022 ʙʘʨʦʠ ʨʫʰʜʠ ʩʪʘʨʪʘʧ ʪʘʚʘʩʩʫʪʠ ʬʦʥʜʠ Breakthrough Energy 

Ventures 75 ʤʠʣʣʠʦʥ ʜʦʣʣʘʨ ֹוʫʜʦ ʢʘʨʜʘʘʩʪ. ʄʦʜʝʣʠ ʪʘ״ʠʷʥʘʤʫʜʘʠ ʅ2PRO 

ʜʦʨʦʠ ʠץʪʠʜʦʨʠ ʠʩʪʝ״ʩʦʣʠʠ 1 ʢʛ ʜʘʨ ʷʢ ʰʘʙʦʥʘʨʟ ʤʝʙʦʰʘʜ. ɸʤʤʦ ʤʘץʩʘʜʠ 

ʘʩʦʩ ʙʘ ʚʫֹוʫʜ ʦʚʘʨʜʘʥʠ ʵʣʝʢʪʨʦʣʠʟʝʨ״ʦʠ ʤʠyץ ʩʠ ʩʘʥʦʘʪ ʤʝʙʦʰʘʜ. ʗʢʝ ʘʟ 

ʥʘץʰʘʠ ʙʫʟʫʨʛʠ ʠʥ ʣʦʠ״ʘ ʪʦ ʩʦʣʠ 2030 ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʘʨʟʠʰʠ ʛʠʜʨʦʛʝʥʠ 

ʩʘʙʟ ʥʘ ʙʝʰʪʘʨ ʘʟ 2 ʜʦʣʣʘʨ ʙʘʨʦʠ ʷʢ ʢʠʣʦʛʨʘʤʤʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʥʜ. 
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ʈʘʩ. 7. ּתʘʨʘʸʥʠ ʵʣʝʢʪʨʦʭʠʤʠʷʚ (ʪʦ 95Áʉ ʛʘʨʤ ʢʘʨʜʘʥʠ ʦʙ, ʭʦʨʠֹו ʢʘʨʜʘʥʠ 

ʦʢʩʠʛʝʥ ʚʘ ʙʘ ״ʦʣʘʪʠ ʘʚʚʘʣʘʘʰ ʙʘʨʛʘʨʜʦʥʠʜʘʥʠ ʘʥʦʜ). 

ɹʘʲʟʝ ʭʫʩʫʩʠʷʪ״ʦʠ ʨʫʰʜʠ ʵʥʝʨʛʠʷʠ ʛʠʜʨʦʛʝʥ ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ.  

1) ʊʦֹוʠʢʠʩʪʦʥ ʜʦʨʦʠ ʟʘʭʠʨʘ״ʦʠ ʙʫʟʫʨʛʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢ ʘʩʪ ʚʘ ʠʤʢʦʥʠʷʪ 

ʧʘʡʜʦ ʤʝʰʘʚʘʜ, ʢʠ ʜʘʨ ʬʘʩʣʠ ʪʦʙʠʩʪʦʥ ʦʙʠ ʙʝʢʦʨʭʦʙʠʜʘʠ ʦʙʘʥʙʦʨ״ʦʨʦ ʜʘʨ 

ʰʘʢʣʠ ʩʟʠʰʚʦʨʠʠ ʛʠʜʨʦʛʝʥ ʙʘ ״ʘʨ ʤʘʩʦʬʘ ʠʥʪʠץʦʣ ʜʦʜ. ʀʥʯʫʥʠʥ ʜʘʨ 

ʦʷʥʜʘʠ ʥʘʟʜʠʢ ʠʤʢʦʥʠʷʪ ʧʘʡʜʦ ʤʝʰʘʚʘʜ, ʢʠ ʜʘʨ ʙʠʨʞʘ ʬʫʨʫʭʪʘʥʠ 

ʩʟʠʰʬʦʨʠʠ ʛʠʜʨʦʛʝʥʠʨʦ ʙʘ ʨʦ״ ʤʦʥʜ, ʟʝʨʦ ʠʤʨʫʟ ʥʘʬʪ, ʛʘʟ ʚʘ סʘʡʨʘ ʬʫʨʫʭʪʘ 

ʤʝʰʘʚʘʥʜ. 

2) ʊʘʨסʠʙʠ ʵʥʝʨʛʠʷʠ ʛʠʜʨʦʛʝʥ, ʪʘʚʘֹוֹוʫ״ʠ ʩʘʨʤʦʷʛʫʟʦʨʦʥʨʦ ʙʘ ʘʟʭʫʜʢʫʥʠʠ 

ʤʘʥʙʘʲ״ʦʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʘʬʟʦʠʰ ʤʝʜʠ״ʘʜ. 

3) ʂʠʰʚʘʨ ʙʦʟ ʷʢ ʤʘʥʙʘʠ ʜʘʨʦʤʘʜʠ ʫʩʪʫʚʦʨ ʤʝʛʠʨʘʜ.  

4) ɹʘʨʦʠ ʙʦ ʨʦ״ʠ ʵʣʝʢʪʨʦʣʠʟ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʵʥʝʨʛʠʷʠ ʛʠʜʨʦʛʝʥ ʦʙʠ ʪʦʟʘ 

ʥʠʟ ʣʦʟʠʤ ʘʩʪ. ʊʦֹוʠʢʠʩʪʦʥ ʜʦʨʦʠ ʟʘʭʠʨʘ״ʦʠ ʟʠʸʜʠ ʦʙʠ ʪʦʟʘʠ 

ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘ ʤʝʙʦʰʘʜ. 

5) ɺʦʙʘʩʪʘʛʠʠ ʢʠʰʚʘʨ ʘʟ ʪʘʲʤʠʥʦʪʠ ʤʘ״ʩʫʣʦʪʠ ʥʘʬʪ  ʚʘ ʛʘʟ ץʘʪʲ ʤʝʛʘʨʜʘʜ. 

6) ʀʩʪʠʬʦʜʘʠ ʛʠʜʨʦʛʝʥ ʜʘʨ ʩʘʥʦʘʪ, ʥʘʢʣʠʸʪ, ʘʚʠʘʪʩʠʷ ʚʘ ʠʩʪʝ״ʩʦʣʠ ʥʫʨʠ״ʦʠ 

ʤʠʥʝʨʘʣ ʚʫʩʲʘʪ ʤʝʸʙʘʜ. 

7) ɹʘ ʤʫ״ʠʪʠ ʟʠʩʪʠ ʤʠʥʪʘץʘ ʚʘ ʩʘʡʸʨʘ ʩʘ״ʤʠ ʥʘʟʘʨʨʘʩ ʛʫʟʦʰʪʘ ʭʦ״ʘʜ ʰʫʜ. 

8) ʕʥʝʨʛʠʷʠ ʛʠʜʨʦʛʝʥ ʚʘ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʛʠʜʨʦʛʝʥ ʤʝʪʘʚʦʥʘʜ ʷʢ ʩʦ״ʘʠ 

ʤʫ״ʠʤʠ ʬʘʲʦʣʠʷʪ ʚʘ ʤʘʥʙʘʠ ʜʘʨʦʤʘʜʠ ʦʣʠʤʦʥ, ʤʫ״ʘʥʜʠʩʦʥ, ʭʦʜʠʤʦʥʠ ʠʣʤʠ 

ʩʦ״ʘʠ ʭʠʤʠʷ ʚʘ ʢʦʨʛʘʨʦʥʠ ʙʘʣʘʥʜʠʭʪʠʩʦʩ ʛʘʨʜʘʜ. 

9) ʈʫʰʜ ʜʦʜʘʥʠ ʥʘʚʲ״ʦʠ ״ʦʟʠʨʘʟʘʤʦʥʠ ʩʘʥʦʘʪ, ʢʘʰʦʥʠʜʘʥʠ ʤʘ״ʩʫʣʦʪ ʙʘ 

ʤʘʩʦʬʘ״ʦʠ ʜʫʨ, ʢʦʨʢʘʨʜ ʚʘ ʥʠʛʦʭ ʜʦʰʪʘʥʠ ʦʟʫʢʘʚʦʨ ʚʘ סʘʡʨʘ. 

10) ʉʟʠʰʚʦʨʠʠ ʛʠʜʨʦʛʝʥʠʨʦ ʜʘʨ ʤʫ״ʘʨʨʠʢ ʩʟʦʥʠʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. ɹʦ 

ʠʩʪʠʬʦʜʘ ʘʟ ʩʟʠʰʚʦʨʠʠ ʛʠʜʨʦʛʝʥ ʠʤʢʦʥʠʷʪʠ ʠʩʪʝ״ʩʦʣʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢ 

ʚʘ ʛʘʨʤ ʜʘʨ ״ʘʤʘʠ ʤʠʥʪʘץʘ״ʦʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʘ ʨʦ״ ʤʝʦʷʜ. 

11) ɻʠʜʨʦʛʝʥʨʦ ״ʘʤʯʫʥ ʘʰʸʠ ʭʦʤʠ ʩʘʥʦʘʪ ʚʘ ʷʢʝ ʘʟ ʵʣʝʤʝʥʪ״ʦ ʜʘʨ 

ʪʘʨʢʠʙʠʠ ʜʠʛʘʨ ʤʘ״ʩʫʣʦʪʠ ʭʠʤʠʷʚ, ʘʟ ץʘʙʠʣʠ ʘʤʤʠʘʢ (ʷʢʝ ʘʟ ֹוʫʟʲʠ 

ʤʫ״ʠʤʪʘʨʠʥʠ ʥʫʨʠ״ʦ) ʚʘ ʤʝʪʘʥʦʣ (ʜʘʨ ʠʩʪʝ״ʩʦʣʠ ʧʣʘʩʪʤʘʩʩʘ ʠʩʪʠʬʦʜʘ 

ʤʝʰʘʚʘʜ) ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. 

12) ɻʠʜʨʦʛʝʥ ʚʘ ״ʦʩʠʣʘ״ʦʠ ʦʥʨʦ ʜʘʨ ʟʘʨʬ״ʦ ʙʘ ʤʫ״ʣʘʪʠ ʜʘʨʦʟ ʥʠʛʦ״ ʜʦʰʪʘʥ 

ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʦʥ״ʦ ʤʝʪʘʚʦʥʘʥʜ ʷʢʝ ʘʟ ʤʫ״ʠʤʪʘʨʠʥʠ ״ʘʣʣʠ ʤʫʰʢʠʣʦʪʠ 

ʥʠʛʦ״ʜʦʨʠʠ ʜʘʨʦʟʤʫʜʜʘʪʠ ʵʥʝʨʛʠʷ ʛʘʨʜʘʜ. 

13) ɻʠʜʨʦʛʝʥ ʜʦʨʦʠ ״ʘʤʘʠ ʩʠʬʘʪ״ʦʠ ʙʦʣʦʟʠʢʨ ʤʝʙʦʰʘʜ ʚʘ ʩʟʠʰʚʦʨʠʠ 

ʠʩʪʠʭʨʦֹוʰʘʚʘʥʜʘʨʦ ʙʠʜʫʥʠ ʧʘʨʪʦʚ״ʦʠ ʛʘʟʠ ʢʘʨʙʦʥ ʠʚʘʟ ʢʫʥʘʜ. 
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ʊʦֹוʠʢʠʩʪʦʥ ʯ ʛʫʥʘ ʜʫʰʚʦʨʠ״ʦʨʦ ʧʘʩʠ ʩʘʨ ʭʦ״ʘʜ ʢʘʨʜ. 

 ,ʘʣʙʠ ʩʘʨʤʦʷʛʫʟʦʨʦʥ ʙʘ ʨʫʰʜʠ ʤʠʥʙʘʲʜʘʠ ʙʦʩʫʨʲʘʪʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘתּ (1 

ʟʝʨʦ ʤʫʰʢʠʣʠʠ ʬʫʨʰʠ ʵʥʝʨʛʠʷʠ ʵʣʝʢʪʨʠʢʠʠ ʟʠʸʜʘʪʠ ʜʘʨ ʬʘʩʣʠ ʪʦʙʠʩʪʦʥ ʘʟ 

ʙʘʡʥ ʤʝʨʘʚʘʜ.  

 ʣʠʸʪ ʚʘץʘʣʙʠ ʩʘʨʤʦʷʛʫʟʦʨʦʥ ʙʘ ʙʫʥʸʜʠ ʵʥʝʨʛʠʷʠ ʛʠʜʨʦʛʝʥ, ʩʘʥʦʘʪ, ʥʘתּ (2

 .ʘʡʨʘס

3) ʊʘʡʸʨ ʚʘ ʦʤʦʜʘ ʥʘʤʫʜʘʥʠ ʢʘʜʨ״ʦ ʜʘʨ ʪʘʤʦʤʠ ʩʘʤʪ״ʦʠ ʵʥʝʨʛʝʪʠʢʘ ʚʘ 

ʩʘʥʦʘʪʠ ʛʠʜʨʦʛʝʥ. 

4) ʊʘʲʩʠʩʠ ʟʘʤʠʥʘʠ ץʦʥʫʥʛʫʟʦʨ ʚʘ ʭʘʜʘʤʦʪʠ ʪʘʲʤʠʥʠ ʙʝʭʘʪʘʨʠʠ ʠʩʪʠʬʦʜʘ 

ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʙʘʨʦʠ ʢʦʨ ʢʘʨʜʘʥ ʚʘ ʥʠʛʦ״ ʜʦʰʪʘʥʠ ʛʠʜʨʦʛʝʥ. 

ʀʩʪʠʬʦʜʘʠ ʛʠʜʨʦʛʝʥʠ çʩʘʙʟè ʙʘ ʪʘʢʤʠʣʠ ʤʠʥʙʘʲʜʘ ʥʠʸʟ ʜʦʨʘʜ.  

1) ɸʨʟʠʰʠ ʘʩʣ ʙʦʷʜ ״ʘʥʫʟ ʢʘʤ ʰʘʚʘʜ ʚʘ ״ʘֹוʤʠ ʤʘ״ʩʫʣʦʪ ʘʬʟʦʠʰ ʸʙʘʜ. 

 ʘʥʛʰʫʜʘ, ʨʘʩʤʠʸʪʠ ʩʝʨʪʠʬʠʢʘʪʩʠʷ ʚʘ״ʘʤʦ״ ʦʠ״ʦʨʠ ʥʘʤʫʜʘʥʠ ʩʪʘʥʜʘʨʪתּ (2

ʥʘʟʦʨʘʪ, ʢʠ ʙʝʭʘʪʘʨ, ״ʘʤʦ״ʘʥʛ ʚʘ ʤʫ״ʠʪʠ ʟʠʩʪʨʦ ʜʘʨ ʪʘʤʦʤʠ ʤʫʜʜʘʪʠ 

ʘʨʟʠʰʠ ʠʣʦʚʘʰʫʜʘʠ ʛʠʜʨʦʛʝʥʠ çʩʘʙʟè ʪʘʲʤʠʥ ʤʝʢʫʥʘʥʜ, ʟʘʨʫʨ ʘʩʪ. ʆʥ ʙʦʷʜ 

ʥʘ ʪʘʥ״ʦ ʜʘʨ ʙʦʨʘʠ ʧʝʰʛʠʨʠʠ ʠʭʨʦֹוʠ ʛʠʜʨʦʛʝʥ ʸ ʢʘʤ ʢʘʨʜʘʥʠ ʧʘʨʪʦʚ״ʦ 

ʙʦʰʘʜ. 

3) ʊʦֹוʠʢʠʩʪʦʥ ״ʘʤʯʫʥ ʷʢ ʢʠʰʚʘʨʠ ʠץʪʠʩʦʜʘʰ ʨ ʙʘ ʠʥʢʠʰʦʬ, ʙʦʷʜ ʢʤʘʢʠ 

ʤʦʣʠʷʚ ʚʘ ʪʝʭʥʦʣʦʛ ʙʠֹוʷʜ, ʪʦ ʘʟ ʘʚֹוʠ ʙʦʟʦʨʠ ʛʠʜʨʦʛʝʥʠ çʩʘʙʟè ʠʩʪʠʬʦʜʘ 

ʙʘʨʘʜ. ʄʫʰʢʠʣʦʪ ʜʘʨ ʦʥ ʘʩʪ, ʢʠ ʠץʪʠʩʦʜ״ʦʠ ʨ ʙʘ ʪʘʨʘץץ, ʢʠ ʙʦ ʵʥʝʨʛʠʷʠ 

ʙʘʨץʘʨʦʨʰʘʚʘʥʜʘ ʪʘʲʤʠʥʘʥʜ, ʪʘʥ״ʦ ״ʘʤʯʫʥ ʪʘʲʤʠʥʢʫʥʘʥʜʘʛʦʥʠ ʤʦʣʝʢʫʣʘ״ʦʠ 

ʵʥʝʨʛʠʷʠ çʩʘʙʟè ʙʘʨʦʠ ʤʘʨʢʘʟ״ʦʠ ʪʘʣʘʙʦʪʠ ʩʘʥʦʘʪ ʜʠʜʘ ʤʝʰʘʚʘʥʜ, ʥʘ 

 .ʦʠ ʫʤʝʜʙʘʭʰ ʙʘʨʦʠ ʩʘʥʦʘʪʢʫʥʦʥʠʠ ʧʫʨʨʘʠ ʵʥʝʨʛʠʷʠ çʩʘʙʟè״ʘʤʯʫʥ ʤʘʢʦʥ״

ʊʦֹוʠʢʠʩʪʦʥ ʙʦʷʜ ʘʟ ʠʤʢʦʥʠʷʪ״ʦʠ ʤʘʚֹוʫʜʘ ʙʘʨʦʠ ʛʫʩʪʘʨʠʰʠ ״ʘʤʢʦʨʠ״ʦʠ 

ʙʘʡʥʘʣʤʠʣʘʣ ʦʠʜ ʙʘ ʠʩʪʠʬʦʜʘʠ ʵʥʝʨʛʠʷʠ ʛʠʜʨʦʛʝʥ ʚʘʩʝʲ ʠʩʪʠʬʦʜʘ ʙʘʨʘʜ. 

ɹʘʲʟʝ ʠʤʢʦʥʠʷʪ״ʦʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʜʘʨ ʨʫʰʜʠ ʛʠʜʨʦʛʝʥʠ 

çʩʘʙʟè.  

1) ɼʘʨ ʠʥ ʟʘʤʠʥʘ, ʧʝʰ ʘʟ ״ʘʤʘ, ʢʦʨ ʜʘʨ ɸʢʘʜʝʤʠʷʠ ʤʠʣʣʠʠ ʠʣʤ״ʦʠ 

 ʠ״ʠʢʠʩʪʦʥ, ɼʦʥʠʰʛʦוʠ ʤʠʣʣʠʠ ʊʦֹ״ʠʢʠʩʪʦʥ, ɼʦʥʠʰʛʦוʫʨʠʠ ʊʦֹ״ʫʤתּ

ʪʝʭʥʠʢʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʘ ʥʦʤʠ ʘʢʘʜʝʤʠʢ ʄ.ʉ. ʆʩʠʤ ʬʘʟʦʠ ʟʘʨʫʨ ʙʘʨʦʠ 

ʠʥʢʠʰʦʬʠ ʢʦʨ״ʦʠ ʤʘʭʩʫʩ ʤʘʚֹוʫʜ ʤʝʙʦʰʘʜ. ʂʦʨ ʙʦʷʜ ʜʘʨ ״ʘʤʢʦʨʠʠ ʟʠʯ ʙʦ 

ʚʘʟʦʨʘʪʫ ʠʜʦʨʘ״ʦʠ ֹוʫʤ״ʫʨ, ʘʟ ֹוʫʤʣʘ ʙʦ ʢʦʨʭʦʥʘ״ʦʠ ʧʝʰץʘʜʘʤʠ ʢʠʰʚʘʨ ʙʘ 

ʨʦ״ ʤʦʥʜʘ ʰʘʚʘʜ. 

 ,ʦ ʚʘ ʢʦʨ ʙʦ ʩʘʨʤʦʷʛʫʟʦʨʦʥ״ʦʜ״ʦ ʙʦ ʦʤʦʜʘʩʦʟʠʠ ʧʝʰʥʠ״ʘʤʢʦʨʠ׳ (2

ʨʦ״ʘʥʜʦʟʠʠ ״ʘʤʢʦʨ ʙʦ ʪʘʤʦʤʠ ֹוʦʥʠʙ״ʦʠ ʤʘʥʬʠʘʪʜʦʨ. ʇʝʰ ʘʟ ״ʘʤʘ, ʙʦ 

ʢʠʰʚʘʨ״ʦʠ ʍʠʪʦʡ, ʆʣʤʦʥ, ʀʄɸ, ʌʘʨʦʥʩʘ, ʈʫʩʠʷ ʚʘ סʘʡʨʘ. ʉʘʨʤʦʷʛʫʟʦʨʠ״ʦʠ 

ʭʦʨʠֹו ʚʘ ״ʘʤʢʦʨʠ״ʦ ʙʦ ʠʣʤʫ ʤʘʦʨʠʬ ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʙʦʷʜ ʙʦ ʢʦʨ״ʦʠ 

ʤʫʰʘʭʭʘʩʠ ʩʘʣʦ״ʠʷʪʜʦʨ ʙʘʨʦʠ ֹוʘʣʙʠ ʩʘʨʤʦʷʛʫʟʦʨʦʥ ʙʘ ʵʥʝʨʛʠʷʠ ʛʠʜʨʦʛʝʥ 

ʚʘ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠʠ ʢʠʰʚʘʨ ʨʘʚʦʥʘ ʰʘʚʘʥʜ. 

3) ʆʠʜ ʙʘ ʛʠʜʨʦʛʝʥ ʢʘʡ״ʦ ʙʦʟ ״ʘʤʯʫʥ ʩʟʠʰʚʦʨʠʠ ʦʷʥʜʘ ʩʫʭʘʥ ʤʝʨʘʬʪ. ɼʘʨ 

ʠʥ ʜʘ״ʩʦʣʘ, ʦʥ ʤʝʪʘʚʦʥʘʜ ʩʟʠʰʚʦʨʠʠ ʟʘʤʦʥ ʛʘʨʜʘʜ. ׳ʘʥʟ ʤʘʩʲʘʣʘ״ʦʠ 

 ʠ ʛʠʜʨʦʛʝʥʠוʘʣʥʦʰʫʜʘ ʟʠʸʜʘʥʜ, ʘʤʤʦ ʙʦ ʤʫʥʦʩʠʙʘʪʠ ʜʫʨʫʩʪ ʙʘ ʠʩʪʠʭʨʦֹ״

çʩʘʙʟè ʠʥ ʤʝʪʘʚʦʥʘʜ ʷʢ ץʘʜʘʤʠ ʤʫ״ʠʤ ʜʘʨ ʨʦ״ʠ ʨʘʩʠʜʘʥ ʙʘ ״ʘʜʘʬ״ʦʠ 
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ʤʫ״ʠʤʪʘʨʠʥ: ʪʘ״ʢʠʤʠ ʩʫʙʦʪʠ ʠץʣʠʤ, ʘʤʥʠʷʪʠ ʵʥʝʨʛʝʪʠʢ, ʠץʪʠʩʦʜ ʚʘ ʨʫʰʜʠ 

ʤʫʦʩʠʨʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʦʰʘʜ. 

4) ʇʝʰ ʘʟ ״ʘʤʘ ʘʩʦʩʠ ʬʘʲʦʣʠʷʪʠ ʵʥʝʨʛʝʪʠʢʘʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʦʷʜ 

ʤʫʚʘʬʬʘץʠʷʪʘʰ ʜʘʨ ʨʫʰʜʠ ʟʘʭʠʨʘ״ʦʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠʠ ʢʠʰʚʘʨ ʙʦʰʘʜ. 

ʀʥʪʠʭʦʙʠ ʛʠʜʨʦʛʝʥ ״ʘʤʯʫʥ ʠʥʪʠץʦʣʜʠ״ʘʥʜʘʠ ʵʥʝʨʛʠʷʠ ʦʷʥʜʘ ʧʝʰ ʘʟ 

 ʩʫʣʘʰ ʦʙ ʘʩʪ, ʚʦʙʘʩʪʘ ʘʩʪ. ʍʫʜʠ H2״ʘʤʘ ʙʘ ʪʦʟʘʛʠʠ ʩʟʠʰʠ ʦʥ, ʢʠ ʤʘ״

ʤʘʲʤʫʣʪʘʨʠʥ ʫʥʩʫʨʠ ʢʠʤʠʸʚ ʜʘʨ ʦʣʘʤ ʠʝʙʦʰʘʜ. ɼʦʨʦʠ ʟʘʭʠʨʘ״ʦʠ ʥʦʤʘ״ʜʫʜʠ 

ʘʰʸʠ ʭʦʤ (ʦʙ ʚʘ ״ʘʤʘ ʤʦʜʜʘ״ʦʠ ʦʨʛʘʥʠʢ) ʤʝʙʦʰʘʜ, ʢʠ ʘʨʟʠʰʠ ʢʘʣʦʨʠʷʠ ʦʥ 

ʚʦʙʘʩʪʘ ʙʘ ʥʘʤʫʜʠ ʠʩʪʝ״ʩʦʣ ʘʟ 120 ʪʦ 144 ʤּת/ʢʛ ״ʠʩʦʙ ʢʘʨʜʘ ʤʝʰʘʚʘʜ, ʢʠ ʙʘ 

 ʠʩʦʙʠ ʤʠʸʥʘ ʘʟ ʤʝʲʸʨ ʟʠʸʜ ʘʩʪ. ʂʘʣʦʨʠʷʥʦʢʠʠ ʛʘʟʠ ʪʘʙʠ ʚʘ ʘʥʛʠʰʪ״

ʤʫʪʘʥʦʩʠʙʘʥ ʙʘ 3,59 ʚʘ 4,43 ʙʘʨʦʙʘʨ ʘʩʪ. 

ʊʠʙץʠ ʪʘʩʥʠʬʠ ʢʠʰʚʘʨ״ʦʠ ֹוʘ״ʦʥ ʘʟ ʨʠ ñɻ ʬʬʝʢʪ״ʦʠ ʛʘʨʤʭʦʥʘò 

ʊʦֹוʠʢʠʩʪʦʥ ʜʘʨ ״ʦʣʠ ״ʦʟʠʨ ʤʘץʦʤʠ ñʢʠʰʚʘʨʠ ʩʘʙʟò ʜʦʨʘʜ, ״ʘֹוʤʠ ʧʘʨʪʦʚ״ʦʠ 

ʉʆ2 ʜʘʨ ʷʢ ʩʦʣ ʢʘʤʪʘʨ ʘʟ 1 ʪʦʥʥʘ ʙʘ ״ʘʨ ʩʘʨʠ ʘ״ʦʣ ʚʘ ״ʠʩʩʘʠ ʫʤʫʤʠʠ ʢʠʰʚʘʨ 

ʜʘʨ ʤʠyץ ʩʠ ֹוʘʭʦʥ ʪʦ 3Ŀ10
-4
 ʬʦʠʟʨʦ ʪʘʰʢʠʣ ʤʝʜʠʭʘʜ. 

ʂʘʜʨ״ʦ ʚʘ ʧʦʪʝʥʩʠʘʣʠ ʠʣʤ ʙʘʨʦʠ ʪʘʨʘץץ ʜʦʜʘʥʠ ʵʥʝʨʛʝʪʠʢʘʠ 

ʛʠʜʨʦʛʝʥ. ʕʥʝʨʛʝʪʠʢʘʠ ʛʠʜʨʦʛʝʥ ʩʦ״ʘʠ ʠʣʤʪʘʣʘʙ ʙʫʜʘ, ʦʥʨʦ 

ʤʫʪʘʭʘʩʩʠʩʦʥʠ ʙʘʣʘʥʜʠʭʪʠʩʦʩ ʜʘʨ ʩʦ״ʘ״ʦʠ ʭʠʤʠʷ, ʬʠʟʠʢʘ, ʵʥʝʨʛʝʪʠʢʘ, 

ʤʘʪʝʨʠʘʣʰʠʥʦʩ, ʵʢʦʣʦʛʠʷ, ʙʝʭʘʪʘʨʠʠ ʧʨʦʩʝʩʩ״ʦʠ ʪʝʭʥʦʣʦʛ, ʠץʪʠʩʦʜʠʸʪ ʚʘ 

 ʫʜ ʦʚʘʨʜʘ ʤʝʪʘʚʦʥʘʥʜ. ʀʥʯʫʥʠʥ ʙʦʷʜ ʟʘʤʠʥʘʠ ʠʣʤ ʚʘ ʪʝʭʥʠʢʠʠוʘʡʨʘ ʙʘ ʚʫֹס

 ʫʜ ʦʚʘʨʜʘ ʰʘʚʘʜ. ʊʘʡʸʨ ʥʘʤʫʜʘʥʠ ʤʫʪʘʭʘʩʩʠʩʦʥʠוʦʟʠʨʘʟʘʤʦʥ ʙʘ ʚʫֹ״

ʙʘʣʘʥʜʠʭʪʠʩʩʦʩ ʚʘ ʠֹוʨʦʠ ʢʦʨ״ʦʠ ʠʣʤ-ʪʘʜץʠץʦʪʠʠ ʭʫʩʫʩʠʷʪ״ʦʠ 

ʛʫʥʦʛʫʥʜʦʰʪʘ. ʊʘʲʤʠʥʠ ʩʦ״ʘ ʙʦ ʫʩʫʣ ʚʘ ʨʦ״״ʦʠ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʵʥʝʨʛʠʷʠ 

ʛʠʜʨʦʛʝʥ ʘʟ ʘʰʸʠ ʭʦʤʠ ʚʘʪʘʥ, ʩʠʩʪʝʤʘʠ ʥʘʚʠ ʥʠʛʦʭ ʜʦʰʪʘʥ ʚʘ ʠʩʪʠʬʦʜʘ 

ʙʫʨʜʘʥʠ ʦʥ ʜʘʨ ʩʦ״ʘ״ʦʠ ʘʣʦ״ʠʜʘʠ ʩʘʥʦʘʪ. ʀʥʯʫʥʠʥ ʪʝʭʥʦʣʦʛʠʷʠ ʠʩʪʠʬʦʜʘ 

ʤʝʰʫʜʘ ʜʘʨ ʦʙʲʝʢʪ״ʦ ʤʫʚʦʬʠץʠ ʪʘʣʘʙʦʪʠ ʫʩʪʫʚʦʨ, ʩʘʤʘʨʘʥʦʢʠʠ ʠʩʪʝ״ʩʦʣʦʪ 

ʚʘ ʪʘʲʤʠʥʠ ʙʝʭʘʪʘʨʠʨʦ ʠֹוʨʦ ʥʘʤʦʷʜ. 

ʊʘʪʙʠץʠ ʵʥʝʨʛʠʷʠ ʛʠʜʨʦʛʝʥ ʜʘʨ ʨʘʚʘʥʜʠ ʠʩʪʝ״ʩʦʣʦʪ. ʊʝʭʥʦʣʦʛʠʷʠ 

ʘʥʲʘʥʘʚʠʠ ״ʦʩʠʣ ʢʘʨʜʘʥʠ ʛʠʜʨʦʛʝʥ ʙʦ ʨʦ״ʠ ʵʣʝʢʪʨʦʣʠʟ ʦʙ ʙʘʨʪʘʨʘʬ ʢʘʨʜʘ 

ʰʫʜʘ, ʦʥ ʨʦ״ʠ ʢʣʘʩʩʠʢ ʛʘʨʜʠʜ. ɹʠʩʸʨ ʢʦʨʭʦʥʘ״ʦʠ ʢʠʰʚʘʨ״ʦʠ ʛʫʥʦʛʫʥ 

ʵʣʝʢʪʨʦʣʠʟʝʨ״ʦʠ ʠץʪʠʜʦʨʘʰʦʥ ʛʫʥʦʛʫʥ ʠʩʪʝ״ʩʦʣ ʤʝʢʫʥʘʥʜ. ɹʘʨʦʠ ʪʘʪʙʠץʠ ʠʥ 

ʠʩʪʝ״ʩʦʣʦʪ ʪʘʥ״ʦ ʩʘʨʤʦʷʛʫʟʦʨ ʣʦʟʠʤ ʘʩʪ. ɼʘʨ ʙʘʨʦʙʘʨʠ ʠʥ ʜʘʨ ʚʘץʪʠ ʘʟ 

ʘʥʛʠʰʪ ʪʘʙʜʠʣ ʜʦʜʘʥʠ ʛʠʜʨʦʛʝʥ ʪʝʭʥʦʣʦʛʠʷʠ ʘʥʲʘʥʘʚʠʠ ʙʘ ʛʘʟ ʪʘʙʜʠʣʜʠ״ʠʠ 

ʘʥʛʠʰʪ ʙʘ ʪʘʣʘʙʦʪʠ ʵʥʝʨʛʠʷʠ ʛʠʜʨʦʛʝʥ ֹוʘʚʦʙ ʜʦʜʘ ʥʘʤʝʪʘʚʦʥʘʜ. ʆʥ ʙʝʩʘʤʘʨ 

ʚʘ ʘʟ ֹוʠ״ʘʪʠ ʵʢʦʣʦʛ ʠʬʣʦʩ ʙʫʜʘ, ʘʟ ʧʘʨʪʦʚ״ʦʠ ʛʘʟ״ʦ ʙʘ ʘʪʤʦʩʬʝʨʘ ʭʦʣʠ 

ʥʘʤʝʙʦʰʘʜ. ɼʘʨ ʠʥ ֹוʦ ʢʦʨʢʘʨʜʠ ʘʥʛʠʰʪʨʦ ʙʦ ʪʝʭʥʦʣʦʛʠʷʠ ʙʝʧʘʨʪʦʚ ʚʘ 

ʢʦʤʧʣʝʢʩ ʙʘ ʨʦ״ ʤʦʥʜʘʥ ʣʦʟʠʤ ʘʩʪ. 

ʄʘʩʘʣʘʥ, ʜʘʨ ʘʚʚʘʣ ʜʘʨ ״ʘʨʦʨʘʪʠ ʪʦ 700Áʉ ״ʘʤʘʠ ʤʦʜʜʘ״ʦʠ ʦʨʛʘʥʠʢʠʠ 

 .ʫʜʦ ʢʘʨʜʘ ʤʝʰʘʚʘʜוֹ ʠ ʢʘʨʙʦʥ ʘʟ ʪʘʨʢʠʙʠ ʘʥʛʠʰʪ״ʘʤʨʦ״

ʇʘʩ ʘʟ ʦʥ ʙʘʨʦʠ ʠʩʪʠʬʦʜʘ ʘʟ ʨʠ ʪʘʨʢʠʙʘʰʦʥ ʭʫʥʫʢ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ, ʘʟ 

 ʠʤʦʥʜʘץʘʪʠ ʪʘʨʢʠʙʘʰʦʥ ʢʘʨʙʦʥ ʙʘ ʛʘʟ ʪʘʙʜʠʣ ʜʦʜʘ ʤʝʰʘʚʘʜ ʚʘ ʙʦ״ʠוֹ

ʪʘʚʘʩʩʫʪʠ ʦʢʩʠʜʢʫʥʦʥʠʠ ʅ2ʆ, ʆ2, ״ʘʚʦ, ʸ ʦʤʝʭʪʘʠ ʦʥ ʙʦ ʨʦ״ʠ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ 

ʛʘʟʠ ʛʝʥʝʨʘʪʦʨʠʠ ʪʘʨʢʠʙʠ ʤʫʘʡʷʥ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ.  
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ɼʘʨ ʙʘʨʦʙʘʨʠ ʠʥ, ʭʦʢʠʩʪʘʨʠ ʘʥʛʠʰʪʨʦ ʥʠʟ ֹוʫʜʦ ʢʘʨʜʘ, ʜʘʨ ʪʘʨʢʠʙʠ 

ʤʘʩʦʣʝ״ʠ ʩʦʭʪʤʦʥ y  ʙʘʨʦʠ ʜʠʛʘʨ ʤʘץʩʘʜ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ. ʊʝʭʥʦʣʦʛʠʷ״ʦʠ 

ʧʝʰʥʠ״ʦʜʰʫʜʘʠ ʢʦʨʢʘʨʜʠ ʘʥʛʠʰʪ ʧʘʨʪʦʚ ʥʘʜʦʨʘʥʜ ʚʘ ʢʘʤʭʘʨֹו ʤʝʙʦʰʘʥʜ, 

ʟʝʨʦ ʛʘʨʤʠʠ ʛʘʟʠ ʛʝʥʝʨʘʪʦʨ ʜʘʨ ʭʫʜʠ ʠʩʪʝ״ʩʦʣʦʪ ʙʝ ʟʘʨʫʨʘʪʠ ʛʘʨʤʠʠ ʙʝʨʫʥ 

ʩʘʤʘʨʘʥʦʢ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ. 

ʗʢ ֹוʫʟʲʠ ʤʫʨʘʢʢʘʙʠ ɻ ʥʝʨʛʠʷʠ ʛʠʜʨʦʛʝʥ ʠʥ ʠʩʪʠʬʦʜʘʠ ʛʠʜʨʦʛʝʥ ״ʘʤʯʫʥ 

ʠʥʪʠץʦʣʜʠ״ʘʥʜʘʠ ʵʥʝʨʛʠʷ ʤʝʙʦʰʘʜ. ʀʥ ʤʫʨʘʢʢʘʙ ʙʦ ʭʦʩʠʷʪ״ʦʠ ʭʫʜʠ 

ʛʠʜʨʦʛʝʥ ʘʣʦץʘʤʘʥʜ ʘʩʪ: ʦʥ ʛʘʟʠ ʩʘʙʫʢʠ ʠʜʦʨʘʰʘʚʘʥʜʘʠ ʟʠʯʠʠ 0,0897 ʛ/ʩʤ
3
, 

ʪʘʨʢʘʥʜʘ (ʢʦʥʩʝʥʪʨʘʪʩʠʷʠ ʪʘʨʢʠʰʠ ʅ2 ʜʘʨ ״ʘʚʦ 4...75% ʘʟ ʨʠ ״ʘֹוʤ), ʜʘʨ ״ʘʚʦ 

ʢʦʵʬʬʠʩʠʝʥʪʠ ʙʘʣʘʥʜʠ ʜʠʬʬʫʟʠʷ ʜʦʰʪʘ ʚʘ ʜʠʛʘʨ ʭʦʩʠʷʪ״ʦʠ ʤʘʥʬʠʨʦ ʥʠʟ 

ʜʦʨʦ ʤʝʙʦʰʘʜ. ɿʠʯʠʠ ʧʘʩʪʠ ʛʠʜʨʦʛʝʥ ʪʘʣʘʙ ʤʝʢʫʥʘʜ, ʢʠ ʦʥ ʜʘʨ ʬʠʰʦʨʠ ʪʦ 

100 ʄʇʘ ʥʠʛʦ״ʜʦʨ ʚʘ ʠʥʪʠץʦʣ ʜʦʜʘ ʰʘʚʘʜ. ʊʘֹ״וʠʟʦʪ ʙʦʷʜ ʘʟ ʤʘʚʦʜʠ ץʘʚ, 

ʚʘʣʝ ʩʘʙʫʢ ʙʦ ʦʤʠʣʠ ʙʘʣʘʥʜʩʠʬʘʪ ʩʦʭʪʘ ʰʘʚʘʜ ʚʘ ʦʥ ʙʦʷʜ ץʘʪʲʠʠ ʤʫʪʣʘץʨʦ 

ʪʘʲʤʠʥ ʥʘʤʦʷʜ, ʪʦ ʥʦʫʩʪʫʚʦʨʠʠ ʛʘʟʨʦ ʧʝʰʛʠʨ ʢʫʥʘʜ. ɹʘʨʦʠ ʩʭʪʘʥʠ 

ʛʠʜʨʦʛʝʥ, ʠʥʯʫʥʠʥ ʚʦʙʘʩʪʘ ʙʘ ʭʫʩʫʩʠʷʪʠ ʦʙʲʝʢʪʠ ʠʩʪʠʬʦʜʘʠ ʵʥʝʨʛʠʷ 

ʩʠʩʪʝʤʘʠ ʘʣʦ״ʠʜʘ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥ ʣʦʟʠʤ ʘʩʪ. 

ɻʠʜʨʦʛʝʥ ʥʘ ʪʘʥ״ʦ ʜʘʨ ״ʦʣʘʪʠ ʛʘʟ, ʙʘʣʢʠ ʜʘʨ ʰʘʢʣʠ ʙʘʩʪʘʰʫʜʘ ʜʘʨ 

ʪʘʨʢʠʙ״ʦʠ ʤʘʚʦʜʠ ʢʠʤʠʸʚʠʠ ʜʦʨʦʠ ʛʠʜʨʦʛʝʥ, ʜʘʨ ״ʦʣʘʪʠ ֹוʘʤʲʰʫʜʘ ʪʘʚʘʩʩʫʪʠ 

ʤʦʜʜʘ״ʦʠ ʠʥʪʠץʦʣʜʠ״ʘʥʜʘʠ H2, ʤʘʩʘʣʘʥ, ʜʘʨ ʪʘʨʢʠʙ״ʦʠ ʛʠʜʨʠʜ״ʦʠ ʤʝʪʘʣʣ 

ʥʠʛʦ״ ʜʦʰʪʘ ʚʘ ʠʥʪʠץʦʣ ʜʦʜʘ ʤʝʰʘʚʘʜ. ׳ʦʣʘʪʠ ʛʠʜʨʦʛʝʥ ״ʘʥʛʦʤʠ ʠʩʪʠʬʦʜʘ 

ʚʦʙʘʩʪʘ ʙʘ ״ʘʜʘʬʠ ʬʫʥʢʩʠʦʥʘʣʠʠ ʦʥ ʠʥʪʠʭʦʙ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. 

ʍʫʣʦʩʘ 

ʊʦֹוʠʢʠʩʪʦʥ ʜʦʨʦʠ ʟʘʭʠʨʘ״ʦʠ ʙʫʟʫʨʛʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢ ʙʦʰʘʜ ״ʘʤ 

ʪʘʜץʠץʦʪ״ʦʨʦ ʦʠʜ ʙʘ ʢʦʨ ʢʘʨʜʘ ʙʘʨʦʤʘʜʘʥʠ ʫʩʫʣ ʚʘ ʨʦ״״ʦʠ ʥʘʚʠ ʥʠʛʦ״ ʜʦʰʪʘʥ 

ʚʘ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʤʦʜʜʘ״ʦ ʙʘʨʦʠ ֹוʘʤʲ ʢʘʨʜʘʥʠ ʅ2 ʙʦ ʥʘʟʘʨʜʦʰʪʠ 

ʠʩʪʠʬʦʜʘʠ ʥʘʚʲ״ʦʠ ʤʘ״ʘʣʣʠʠ ʘʰʸʠ ʭʦʤ ʜʘʨ ʜʦʠʨʘʠ ʙʘʨʥʦʤʘʠ çʕʥʝʨʛʝʪʠʢʘʠ 

ʚʦʜʦʨʦʜ ʜʘʨ ʊʦʯʠʢʠʩʪʦʥè ʨʫʰʜ ʜʦʜʘʥ ʣʦʟʠʤ ʤʝʰʘʚʘʜ, ʯʫʥʢʠ ʛʫʟʘʨʦʥʠʜʘʥʠ 

ʠץʪʠʩʦʜʠʸʪʠ ʢʠʰʚʘʨ ʙʘ ʠʩʪʠʬʦʜʘʠ ʛʠʜʨʦʛʝʥ ʭʘʤʯʫʥ ʥʝʨʠ ʙʘʨʘʥʜʘ ʥʠʟ ʷʢ 

ʨʦ״ʠ ʘʟ ֹוʠ״ʘʪʠ ʪʝʭʥʠʢ ʜʫʨʫʩʪʠ ʧʝʰʛʠʨʠʠ ʟʫ״ʫʨʦʪʠ ʦʙʰʘʚʠʠ ʧʠʨʷʭ״ʦ, ʥʠʛʦ״ 

ʜʦʰʪʘʥʠ ʤʫʚʦʟʠʥʘʪʠ ʦʙ ʚʘ ʪʦʟʘ ʢʘʨʜʘʥʠ ʬʘʟʦʠ ʢʠʰʚʘʨʠ ʤʦ ʤʝʙʦʰʘʜ. 
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ɺʆɼʆʈʆɼʅɸʗ ʕʅɽʈɻɽʊʀʂɸ. ʏɸʉʊʔ 2. ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ 

ɺʆɼʆʈʆɼʅʆʁ ʕʅɽʈɻɽʊʀʂʀ ɺ ʊɸɼɾʀʂʀʉʊɸʅɽ 

ɸʥʥʦʪʘʪʩʠʷ: ʊʘʜʞʠʢʠʩʪʘʥ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʥʝʠʩʧʦʣʴʟʫʝʤʫʶ ʚʦʜʫ ʠʟ 

ʚʦʜʦʝʤʦʚ ʚ ʚʠʜʝ ʚʦʜʦʨʦʜʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʣʶʙʳʝ ʨʘʩʩʪʦʷʥʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʭʨʘʥʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʚʝʱʝʩʪʚ ʜʣʷ 

ʩʙʦʨʘ ʅ2 ʩ ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ çɺʦʜʦʨʦʜʥʘʷ 

ʵʥʝʨʛʝʪʠʢʘ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝè. ʇʝʨʝʚʦʜ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʦʨʦʜʘ ʚ 



 
 

96 

ʢʘʯʝʩʪʚʝ ʜʚʠʞʫʱʝʡ ʩʠʣʳ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʤ ʩʧʦʩʦʙʦʤ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ, ʩʦʭʨʘʥʠʪʴ ʚʦʜʥʳʡ ʙʘʣʘʥʩ ʠ ʦʯʠʩʪʠʪʴ 

ʘʪʤʦʩʬʝʨʫ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʨʦʜʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʩʝʨʳʡ ʚʦʜʦʨʦʜ, ʟʝʣʝʥʳʡ ʚʦʜʦʨʦʜ, ʩʠʥʠʡ 

ʚʦʜʦʨʦʜ, ʵʣʝʢʪʨʦʣʠʟ, ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʦʤʧʨʝʩʩʦʨ, ʜʘʚʣʝʥʠʝ. 

 

HYDROGEN ENERGY. PART 2. HYDROGEN ENERGY DEVELOPMENT 

PERSPECTIVES IN TAJIKISTAN 

Annotation: Tajikistan has large hydropower resources, and there is an opportunity to 

transport idle water from reservoirs in the form of hydrogen fuel to any distance during the 

summer. The article examines the research on the development of new methods and ways of 

storing and obtaining substances for the collection of H2, taking into account the use of local 

types of raw materials within the framework of the "Hydrogen Energy in Tajikistan" program. 

Transferring the country's economy to the use of hydrogen as a driving force is also a technically 

correct way to prevent the occurrence of melting glaciers, maintain the water balance and clean 

the atmosphere of our country. 

Keywords: hydrogen energy, gray hydrogen, green hydrogen, blue hydrogen, electrolysis, 

electrochemical process, compressor, pressure. 
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1
ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ 
2
ʌʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ʉ.ʋ. ʋʤʘʨʦʚʘ  

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ 
3
ʀʥʩʪʠʪʫʪ ɻʝʦʛʨʘʬʠʠ ɹʝʨʣʠʥʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɻʫʤʙʦʣʴʪʘ 

 
ɸʥʥʦʪʘʮʠʷ: ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʝʟʠʩʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ 

ʨʝʢʠ ɺʘʭʰ, ʥʘʯʠʥʘʷ ʩ ʈʦʛʫʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʨʝʢʠ ʉʫʨʭʦʙ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ ʚʦʜʳ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʝ 

çPicarro L2110-Iè. ʇʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ ʣʦʢʘʣʴʥʦʡ ʣʠʥʠʠ ʤʝʪʝʦʨʠʪʥʳʭ ʚʦʜ ʜʣʷ ʙʘʩʩʝʡʥʘ 

ʨʝʢʠ ɺʘʭʰ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʣʦʢʘʣʴʥʘʷ ʣʠʥʠʷ ʣʝʞʠʪ ʚʳʰʝ ʛʣʦʙʘʣʴʥʦʡ ʣʠʥʠʠ ʤʝʪʝʦʨʠʪʥʳʭ 

ʚʦʜ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʙʘʩʩʝʡʥ ʨʝʢʠ ʣʝʞʠʪ ʜʦʚʦʣʴʥʦ ʜʘʣʝʢʦ ʦʪ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ ʠ 

ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʆʢʝʘʥʘ, ʛʜʝ ʟʘʨʦʞʜʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʚʣʘʛʠ, ʧʝʨʝʥʦʩʠʤʘʷ ʥʘ ʚʦʩʪʦʢ. 

ʀʟʦʪʦʧʠʯʝʩʢʠ ʩʘʤʘʷ ʪʷʞʝʣʘʷ ʚʦʜʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʈʦʛʫʥʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʘ ʩʘʤʘʷ 

ʣʝʛʢʘʷ ʚʦʜʘ ʚ ʨʝʢʝ ʄʫʢʩʫ. ʆʩʥʦʚʥʦʝ ʧʠʪʘʥʠʝ ʄʫʢʩʫ ʧʦʣʫʯʘʝʪ ʠʟ ʣʝʜʥʠʢʘ ʌʝʜʯʝʥʢʦ. 

ʃʝʜʥʠʢ ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʘʣʴʥʝʡ ʠ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʪʦʯʢʝ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɺʘʭʰ. 

ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʪʫʯʝʚʳʭ ʦʙʣʘʢʦʚ ʚʜʦʣʴ ʨʝʢʠ ʠʟ-ʟʘ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʟʘʢʦʥʦʚ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʚʳʧʘʜʘʶʪ ʪʷʞʝʣʳʝ ʠʟʦʪʦʧʳ ʚʦʜʳ, ʘ ʦʙʣʘʢʘ ʦʙʦʛʘʱʘʶʪʩʷ ʣʝʛʢʠʤʠ ʠʟʦʪʦʧʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦ ʣʝʜʥʠʢʘ ʜʦʣʝʪʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʣʝʛʢʠʝ ʠʟʦʪʦʧʳ. ɺʦʜʘ ʚ ʨʝʢʝ ʂʳʟʳʣʩʫ 

ʪʷʞʝʣʝʝ, ʯʝʤ ʚʦʜʘ ʚ ʄʫʢʩʫ, ʩʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʧʠʪʘʥʠʷ ʨʝʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʧʦʜʟʝʤʥʳʝ (ʜʦ75%) ʚʦʜʳ. ɹʦʢʦʚʳʝ ʧʨʠʪʦʢʠ ɺʘʭʰʘ ʧʨʠʥʦʩʷʪ ʜʦʞʜʝʚʳʝ ʠ ʩʥʝʞʥʳʝ ʚʦʜʳ, 

ʩʦʙʠʨʘʝʤʳʝ ʩ ʥʝʚʳʩʦʢʠʭ ʛʦʨ, ʢʦʪʦʨʳʝ ʙʳʚʘʶʪ ʙʦʣʝʝ ʪʷʞʝʣʳʤʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʙʠʣʴʥʳʝ ʠʟʦʪʦʧʳ, ʜʝʡʪʝʨʠʡ, ʪʷʞʝʣʘʷ ʚʦʜʘ, ʣʝʛʢʘʷ ʚʦʜʘ, ʨʝʢʘ 

ʄʫʢʩʫ, ʨʝʢʘ ʂʳʟʳʣʩʫ. 

 

ɺʚʝʜʝʥʠʝ. ɺʘʭʰ - ʦʩʦʙʦ ʚʘʞʥʘʷ ʜʣʷ ʵʥʝʨʛʝʪʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʨʝʢʘ 

ʩʦʚʤʝʩʪʥʦ ʩ ʇʷʥʜʞʝʤ ʦʙʨʘʟʫʝʪ ɸʤʫʜʘʨʴʶ. ɼʣʠʥʘ ʨʝʢʠ ð 524 ʢʤ, ʧʣʦʱʘʜʴ 
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ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ð 39 100 ʢʤĮ, ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʚʦʜʳ ʚ ʥʠʞʥʝʤ 

ʪʝʯʝʥʠʠ 666 ʤį/ʩ. ɺ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɺʘʭʰ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 569 ʛʦʨʥʳʭ ʦʟʸʨ 

ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 1737 ʢʤĮ, ʚ ʦʩʥʦʚʥʦʤ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʳʩʦʪʘʭ 2800ð

3500 ʤ. ɺ ʫʩʪʴʝ ɺʘʭʰʘ ʥʘʭʦʜʠʪʩʷ ʟʘʧʦʚʝʜʥʠʢ çʊʠʛʨʦʚʘʷ ʙʘʣʢʘ. 

ɺʘʭʰ ʙʝʨʸʪ ʥʘʯʘʣʦ ʧʨʠ ʩʣʠʷʥʠʠ ʨʝʢ ʂʳʟʳʣʩʫ ʠ ʄʫʢʩʫ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʙʘʩʩʝʡʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʇʘʤʠʨʦ-ɸʣʘʡʩʢʦʡ ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ. ɺ 

ʚʝʨʭʦʚʴʝ ʥʘʟʳʚʘʝʪʩʷ ʉʫʨʭʦʙ ʠ ʪʝʯʸʪ ʥʘ ʟʘʧʘʜ; ʧʨʠʥʷʚ ʩʣʝʚʘ ʨʝʢʫ ʆʙʠʭʠʥʛʦʫ, 

ʧʦʣʫʯʘʝʪ ʥʘʟʚʘʥʠʝ ɺʘʭʰ ʠ ʧʦʚʦʨʘʯʠʚʘʝʪ ʥʘ ʶʛʦ-ʟʘʧʘʜ. ɺʘʭʰ ʪʝʯʸʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʫʟʢʦʡ ʜʦʣʠʥʝ, ʤʝʩʪʘʤʠ ʧʨʝʚʨʘʱʘʶʱʫʶʩʷ ʚ ʛʣʫʙʦʢʦʝ 

ʫʱʝʣʴʝ; ʚ 170 ʢʤ ʦʪ ʫʩʪʴʷ ʚʳʭʦʜʠʪ ʚ ɺʘʭʰʩʢʫʶ ʜʦʣʠʥʫ, ʛʜʝ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ 

ʨʫʢʘʚʘ, ʚʦʜʘ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʨʦʰʝʥʠʷ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ʇʠʪʘʥʠʝ ʨʝʢʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʝʜʥʠʢʦʚʦ-ʩʥʝʛʦʚʦʝ, ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʜʦʞʜʝʚʦʝ. ʇʦʣʦʚʦʜʴʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʘʷʥʠʷ 

ʣʝʜʥʠʢʦʚ: ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ, ʤʝʞʝʥʴ ʚ ʥʦʷʙʨʝ-ʘʧʨʝʣʝ. ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʚ 

ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ 660 ʤį/ʩʝʢ, ʥʘʠʙʦʣʴʰʠʡ (ʚ ʠʶʣʝ) ð 3120 ʤį/ʩʝʢ, 

ʥʘʠʤʝʥʴʰʠʡ (ʚ ʬʝʚʨʘʣʝ) ð 130 ʤį/ʩʝʢ. ɺʦʜʳ ɺʘʭʰʘ, ʦʪʣʠʯʘʣʠʩʴ ʙʦʣʴʰʦʡ 

ʤʫʪʥʦʩʪʴʶ (4,16 ʢʛ/ʤį), ʥʦ ʧʦʩʣʝ ʧʦʩʪʨʦʡʢʠ ʅʫʨʝʢʩʢʦʡ ɻʕʉ ʩʪʘʣʠ 

ʧʨʦʟʨʘʯʥʳʤʠ, ʛʦʣʫʙʦʛʦ ʮʚʝʪʘ. 

ʈʝʢʘ ʂʳʟʳʣʩʫ ʠʤʝʝʪ ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨʘʚʥʫʶ 8380 ʢʤ
2
 

ʠ ʜʣʠʥʫ 254 ʢʤ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʩʪʦʢ ʨʝʢʠ ʂʳʟʳʣʩʫ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ɸʣʘʡʩʢʦʛʦ ʠ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ 

ɿʘʘʣʘʡʩʢʦʛʦ ʭʨʝʙʪʦʚ.  

ʈʝʢʘ ʄʫʢʩʫ ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʝʢʠ ʉʫʨʭʦʙ. ɼʣʠʥʘ ʨʝʢʠ 

88 ʢʤ ʩ ʧʣʦʱʘʜʴʶ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ 7070 ʢʤ
2
. ɹʘʩʩʝʡʥ ʨʝʢʠ ʨʘʩʧʦʣʦʞʝʥ 

ʚ ʥʘʠʙʦʣʝʝ ʚʦʟʚʳʰʝʥʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɺʘʭʰ, ʧʨʠ ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ 

ʙʘʩʩʝʡʥʘ 4540 ʤ. ʆʙʨʘʟʫʝʪʩʷ ʄʫʢʩʫ ʧʨʠ ʩʣʠʷʥʠʠ ʨʝʢ ʉʝʣʴʜʘʨʘ ʠ ʉʘʫʢʩʘʡ. 

ʈʝʢʘ ʉʝʣʴʜʘʨʘ ʙʝʨʸʪ ʥʘʯʘʣʦ ʫ ʩʘʤʦʛʦ ʙʦʣʴʰʦʛʦ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʣʝʜʥʠʢʘ 

ʌʝʜʯʝʥʢʦ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ɺ ʧʨʠʨʦʜʝ ʚʩʝ ʚʦʜʳ ʛʠʜʨʦʩʬʝʨʳ ʥʘ ʩʫʰʝ ʧʦʜʚʝʨʞʝʥʳ ʢʨʫʛʦʚʦʨʦʪʫ ʠ 

ʦʙʥʦʚʣʝʥʠʶ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʠʟʦʪʦʧʥʳʝ ʤʝʪʦʜʳ 

[2]. 

Cʦʜʝʨʞʘʥʠʝ ʜʝʡʪʝʨʠʷ ʠ ʢʠʩʣʦʨʦʜʘ-18 ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ ʪʝʩʥʦ 

ʢʦʨʨʝʣʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ [3-7]. ʕʪʘ ʢʦʨʨʝʣʷʮʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 

ŭ
2
ʅ = 8Āŭ

18
ʆ + 10ă (SMOW), ʢʦʪʦʨʦʝ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʢʝʘʥʦʚ 

ʠ ʤʦʨʝʡ, ʠ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥ, ʥʦ ʥʝ ʩʦʙʣʶʜʘʝʪʩʷ ʜʣʷ ʘʨʠʜʥʳʭ ʠ ʧʦʣʫʘʨʠʜʥʳʭ 

ʟʦʥ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʦʩʘʜʢʦʚ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ŭ
18
ʆïŭ

2
ʅ ʜʣʷ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʢʝʘʥʦʚ ʥʘʟʳʚʘʶʪ ʛʣʦʙʘʣʴʥʦʡ ʣʠʥʠʝʡ ʤʝʪʝʦʨʥʳʭ ʚʦʜ (GMWL) 

ʠʣʠ ʣʠʥʠʝʡ ʂʨʝʡʛʘ [3]. ɼʣʷ ʘʨʠʜʥʳʭ ʠ ʧʦʣʫʘʨʠʜʥʳʭ ʟʦʥ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʤʝʥʷʪʴ ʣʦʢʘʣʴʥʳʝ ʣʠʥʠʠ ʤʝʪʝʦʨʠʪʥʳʭ ʚʦʜ (LMWL), ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʪʴʩʷ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʛʝʥʝʟʠʩʘ ʚʦʜʳ ʚ ʛʦʨʥʦʡ 

ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɺʘʭʰ. 
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ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦʙ ʠʟʦʪʦʧʥʳʭ ʠʟʤʝʨʝʥʠʷʭ. ʋʢʘʟʘʥʳ 

ʤʝʩʪʘ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʚʦʜʳ. ʆʙʨʘʟʮʳ ʦʪʙʠʨʘʣʠʩʴ ʢʘʢ ʚ ʩʘʤʦʡ ʨʝʢʝ ɺʘʭʰ, ʪʘʢ 

ʠ ʚ ʝʝ ʧʨʠʪʦʢʘʭ. ʇʨʠʪʦʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ɺʘʭʰʘ, ʩ ʣʝʚʦʛʦ ʙʝʨʝʛʘ, 

ʥʝʚʳʩʦʢʠʝ ʭʨʝʙʪʳ, ʘ ʩ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʶʞʥʦʡ 

ʩʪʦʨʦʥʳ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ.  

 

ʊʘʙʣʠʮʘ 1. ɼʘʥʥʳʝ ʦʙ ʠʟʦʪʦʧʥʳʭ ʠʟʤʝʨʝʥʠʷʭ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʄʝʩʪʦ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ŭ
18

O ŭ
2
H 

ʆʙʠ ɻʘʨʤ             -11,11 -70,1 

ʈ. ɺʘʭʰ-3      -13,99 -92,9 

ʍʘʢʠʤʠ       -11,17 -69,7 

ʄʫʯʘʭʘʨʬʦ    -11,12 -69,2 

ʇʨʠʪʦʢ-2     -11,11 -69,9 

ʇʨʠʪʦʢ-3     -11,35 -70,1 

ʨ. ɺʘʭʰ-2     -14,12 -93,7 

ʨ. ʉʫʨʭʦʙ-3    -14,28 -94,2 

ʨ. ʆʙʠ ʍʠʥʛʦʫ  -14,06 -92,7 

ʃʘʥʛʘʨʠ ʐʦʭ   -12,4 -78,8 

ɻʫʣʨʝʟ      -12,68 -80 

ʐʫʨʘʢʠ ʊʘʧʘʣʠ  -12,76 -80,7 

ʨ. ʄʫʢʩʫ             -16,91 -117,9 

ʈ. ʂʳʟʳʣʩʫ -14,03 -94,8 

ʇʨʠʪʦʢ-1 ʨ. ʉʫʨʭʦʙ -14,26 -96,7 

ʇʨʠʪʦʢ-2 ʨ. ʉʫʨʭʦʙ -13,85 -92,9 

ʨ. ʗʨʭʠʯ, ʢʠʰʣʘʢ ʍʘʠʪ -12,67 -80,7 

ʨ. ʉʫʨʭʦʙ-2 -15,16 -104,4 

ɼʘʨʘʠ ʅʫʰʦʨ, ʨ. ʐʫʨʘʢ, ʧʦʩʣʝ ʩʤʝʰʠʚʘʥʠʷ -13,07 -82,6 

ɼʘʨʘʠ ʅʫʰʦʨ, ʨ. ʐʫʨʘʢ, ʜʦ ʩʤʝʰʠʚʘʥʠʷ -13,06 -82,5 

ʏʘʰʤʘʠ ʥʘʤʘʢ, ɼʘʨʘʠ ʅʫʰʦʨ, ʨ. ʐʫʨʘʢ  

  ʨ. ɹʝʣʛʠ              -11,33 -70,8 

ʄʏʉ ɺ/ʏ 45075, ʯʘʰʤʘ ʃʦʷʢ, ʜ. ɹʝʜʘʢ  -11,65 -75,6 

ʜʘʨʸʠ ʅʘʤʘʢ 

  ɺʘʭʰ. 5-22 -13,55 -90,8 

ʇʨʠʪʦʢ ʅʫʨʝʢ. ʈʷʜʦʤ ʩ ɻʕʉ. 4-22 -11,07 -70,6 



 
 

99 

 
ʈʠʩ 1. ʀʟʦʪʦʧʥʳʝ ʦʪʥʦʰʝʥʠʷ ʜʣʷ ʚʦʜʳ ɺʘʭʰʘ ʠ ʝʝ ʧʨʠʪʦʢʦʚ. 

ɼʣʷ ʠʟʦʪʦʧʥʳʭ ʘʥʘʣʠʟʦʚ ʧʨʠʤʝʥʷʣʩʷ ʘʥʘʣʠʟʘʪʦʨ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ 

çPicaro L2110-Iè ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ. ɸʥʘʣʠʟʘʪʦʨ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ 

ʩʪʘʙʠʣʴʥʳʝ ʠʟʦʪʦʧʳ ʚʦʜʳ (H2O) ʚ ʪʚʝʨʜʳʭ ʪʝʣʘʭ, ʞʠʜʢʦʩʪʷʭ ʠ ʧʘʨʘʭ. ɺ 

ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʪʘʥʜʘʨʪ ʩʨʝʜʥʝʡ ʦʢʝʘʥʠʯʝʩʢʦʡ ʚʦʜʳ ï V-

SMOW (Vienna Standard of the Mean Ocean Water), ʜʣʷ ʢʦʪʦʨʦʛʦ ŭ
2
ʅ=0ă ʠ 

ŭ
18
ʆ=0 [2]. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 1 ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʦʪʦʧʦʚ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺʩʝ 

ʠʟʤʝʨʝʥʥʳʝ ʦʪʥʦʰʝʥʠʝ ʠʟʦʪʦʧʦʚ ʣʝʞʘʪ ʛʦʨʘʟʜʦ ʚʳʰʝ ʛʣʦʙʘʣʴʥʦʡ ʣʠʥʠʠ 

ʤʝʪʝʦʨʠʪʥʦʡ ʚʦʜʳ (GMWL), ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʢʝʘʥʠʯʝʩʢʦʡ ʚʦʜʝ.  

ʋʨʘʚʥʝʥʠʝ LMWL  ʠʤʝʝʪ ʚʠʜ ŭ
18

O= 8,3964 ŭ
2
H-24,62. ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʜʘʥʥʳʭ ʦʯʝʥʴ ʚʳʩʦʢ ʠ ʨʘʚʝʥ R
2
=0,98. 

ʕʪʦ ʷʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʪʝʤ, ʯʪʦ ʊʘʜʞʠʢʠʩʪʘʥ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʛʣʫʙʠʥʝ ʢʦʥʪʠʥʝʥʪʘ, ʚʜʘʣʠ ʦʪ ʤʠʨʦʚʳʭ ʦʢʝʘʥʦʚ. ʊʫʯʝʚʳʝ ʦʙʣʘʢʘ, 

ʬʦʨʤʠʨʫʝʤʳʝ ʚ ʦʩʥʦʚʥʦʤ ʥʘʜ ʦʢʝʘʥʘʤʠ, ʧʨʦʭʦʜʷʪ ʜʣʠʥʥʳʝ ʜʠʩʪʘʥʮʠʠ, 

ʧʨʝʞʜʝ ʯʝʤ ʚʳʧʘʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʘʜʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɺʘʭʰ. ɺ ʩʠʣʫ 

ʟʘʢʦʥʦʚ ʛʨʘʚʠʪʘʮʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʧʘʜʘʶʪ ʪʷʞʝʣʳʝ ʠʟʦʪʦʧʳ, ʘ ʦʙʣʘʢʘ 

ʦʙʦʛʘʱʘʶʪʩʷ ʣʝʛʢʠʤʠ ʠʟʦʪʦʧʘʤʠ.  

ʅʘ ʣʦʢʘʣʴʥʦʡ ʣʠʥʠʠ ʤʝʪʝʦʨʠʪʥʳʭ ʚʦʜ ʦʙʦʟʥʘʯʠʣʠʩʴ ʧʷʪʴ ʪʦʯʝʢ, ʢʦʪʦʨʳʝ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʢʨʫʞʘʶʱʠʭ. ɺ ʵʪʠʭ ʘʥʦʤʘʣʴʥʳʭ ʟʦʥʘʭ ʚʦʜʘ ʧʦ ʩʚʦʝʤʫ 

ʠʟʦʪʦʧʥʦʤʫ ʩʦʩʪʘʚʫ ʙʦʣʝʝ ʪʷʞʝʣʘʷ, ʯʝʤ ʦʢʨʫʞʘʶʱʠʝ. ɺ ʪʘʙʣʠʮʝ 2 ʫʢʘʟʘʥʳ 

ʨʝʢʠ ʠ ʧʨʠʪʦʢʠ ʚ ʘʥʦʤʘʣʴʥʳʭ ʟʦʥʘʭ. ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʘʷ ʚʦʜʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʪʦʯʢʝ 1, ʘ ʚ ʪʦʯʢʝ 5 ʥʘʠʙʦʣʝʝ ʣʝʛʢʘʷ ʚʦʜʘ. 

 

ʊʘʙʣʠʮʘ 2. ʊʦʯʢʠ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʚʦʜʳ ʥʘ ʨʝʢʝ ɺʘʭʰ ʠ ʝʝ ʧʨʠʪʦʢʘʭ, ʚ 

ʢʦʪʦʨʳʭ ʦʙʥʘʨʫʞʝʥʦ ʘʥʦʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ ʚʦʜʳ 

1 2 3 4 5 

ʍʘʢʠʤʠ ɼʘʨʘʠ ʅʫʰʦʨ 1 ʨ. ʉʫʨʭʦʙ-3 

ʨ. 

ʉʫʨʭʦʙ ʄʫʢʩʫ 

ʄʫʯʘʭʘʨʬʦ ɼʘʨʘʠ ʅʫʰʦʨ 2 ʇʨʠʪʦʢ-1 ʨ. 
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ʉʫʨʭʦʙ 

ʆʙʠ ɻʘʨʤ 

ʐʫʨʘʢʠ 

ʂʘʧʘʣʠ ʨ. ɺʘʭʰ-2 

  ʇʨʠʪʦʢ-2 

ʨ. ʚʘʭʰ ɻʫʣʨʝʟ ʨ. ʆʙʠ ʍʠʥʛʦʫ 

  

 

ʨ. ʗʨʭʠʯ ʨ. ʂʳʟʳʣʩʫ 

  

 

ʃʘʥʛʘʨʠ ʐʦʭ ʈ. ɺʘʭʰ-3 

  

 

ʨʦʜʥʠʢ ʜ. 

ɹʝʜʘʢ 

ʇʨʠʪʦʢ-2 ʨ. 

ʉʫʨʭʦʙ-2 

  

 

ʇʨʠʪʦʢ-3 

   

 

ʨ. ɹʝʣʛʠ 

    

ɸʥʦʤʘʣʴʥʳʝ ʪʦʯʢʠ: ʊʦʯʢʘ 1 (ʨʠʩ.1) ʥʘʯʘʣʦ ʥʘʰʝʛʦ ʥʘʙʣʶʜʝʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ʥʝʜʘʣʝʢʦ ʦʪ ʧʣʦʪʠʥʳ ʈʦʛʫʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʈʦʟʘ ʚʝʪʨʦʚ ʜʣʷ 

ʨʝʢʠ ɺʘʭʰ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ɻʦʩɻʠʜʨʦʤʝʪʦʤ ʈʊ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. ɺ 

ʪʦʯʢʝ 1 ʥʘ ʨʠʩʫʥʢʝ 1 ʩʦʙʠʨʘʝʪʩʷ ʚʦʜʘ ʩ ʧʨʠʪʦʢʦʚ ʍʘʢʠʤʠ, ʄʫʯʘʭʘʨʬʦ, ʆʙʠ 

ɻʘʨʤ ʠ ʦʜʥʦʛʦ ʇʨʠʪʦʢʘ 2 ʨʝʢʠ ɺʘʭʰ. ʉʦʛʣʘʩʥʦ ʨʦʟʝ ʚʝʪʨʦʚ, ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʶʞʥʳʝ ʚʝʪʨʘ (ʖ) 17,1 %, ʠ ʖʛʦ-ʟʘʧʘʜʥʳʝ ʚʝʪʨʘ (ʖɿ) 16,3%. 

ʖʞʥʳʝ ʚʝʪʨʘ ʧʨʠʥʦʩʷʪ ʚʣʘʛʫ ʩ ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʶʞʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʚ ʦʩʥʦʚʥʦʤ ʩʦ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ ʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ. 

ʖʛʦ-ʟʘʧʘʜʥʳʝ ʚʝʪʨʘ ʧʨʦʥʠʢʘʶʪ ʯʝʨʝʟ ʜʦʣʠʥʫ ʨʝʢʠ ʕʣʦʢ ʠʟ ɻʠʩʩʘʨʩʢʦʡ 

ʜʦʣʠʥʳ. ɻʦʨʳ ʠ ʭʦʣʤʳ ʚ ʜʦʣʠʥʝ ʕʣʦʢ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠ ʠ ʥʘ ʥʠʭ ʩʦʙʠʨʘʶʪʩʷ 

ʦʩʘʜʢʠ ʚ ʚʠʜʝ ʜʦʞʜʝʡ ʠ ʩʥʝʛʘ. ʆʩʘʜʢʠ ʠʟ ʜʦʞʜʝʡ ʠ ʩʥʝʛʘ ʠʟʦʪʦʧʠʯʝʩʢʠ 

ʙʳʚʘʶʪ ʙʦʣʝʝ ʪʷʞʝʣʳʤʠ, ʪʘʢ ʢʘʢ ʩʦʙʠʨʘʶʪʩʷ ʥʘ ʥʠʟʢʠʭ ʚʳʩʦʪʘʭ. ɺʦʜʳ ʠʟ 

ʧʨʠʪʦʢʦʚ ʩʦʙʠʨʘʶʪʩʷ ʚ ɺʘʭʰʝ, ʚʥʦʩʷ ʩʚʦʡ ʚʢʣʘʜ ʚ ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʚʦʜʳ ʚ 

ɺʘʭʰʝ. 

ʊʦʯʢʘ 2 ʦʭʚʘʪʳʚʘʝʪ ʧʨʠʪʦʢʠ ʠ ɺʘʭʰ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʝʣʢʘ ʅʫʨʦʙʦʜ 

ʵʪʦ ʧʨʠʪʦʢʠ ɼʘʨʘʠ ʅʫʰʦʨ, ʐʫʨʘʢʠ ʂʫʧʘʣʠ ʠ ʜʨ. ʩ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ɺʘʭʰʘ ʠ 

ʗʨʭʳʯ ʩ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ɺʘʭʰʘ. ʃʝʚʦʙʝʨʝʞʥʳʝ ʧʨʠʪʦʢʠ ʧʨʦʪʝʢʘʶʪ ʩʨʝʜʠ 

ʥʝʦʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʩʦʪʘʭ [9], ʘ ʧʨʠʪʦʢ ʗʨʭʳʯ ʠʩʪʝʢʘʝʪ ʠʟ 

ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʛʨʘʥʠʪʥʳʭ ʩʢʘʣ ʚ ʜʦʣʠʥʝ ʍʘʠʪ. ʇʠʪʘʥʠʝ ʣʝʚʦʙʝʨʝʞʥʳʭ 

ʧʨʠʪʦʢʦʚ ʩʦʩʪʘʚʣʷʶʪ ʩʥʝʛʘ ʠ ʜʦʞʜʠ, ʘ ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʧʨʠʪʦʢʦʚ ʣʝʜʥʠʢʠ ʠ 

ʤʥʦʛʦʣʝʪʥʠʝ ʩʥʝʞʥʠʢʠ.   
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ʈʠʩ. 2. ʈʦʟʘ ʚʝʪʨʦʚ ʥʘ ʨʝʢʝ ɺʘʭʰ [9]. 

ʊʦʯʢʘ 3 ʦʭʚʘʪʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʥʘʯʠʥʘʷ ʩ ʪʦʯʢʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʨʝʢʠ ɺʘʭʰ, ʤʝʩʪʦ ʩʣʠʷʥʠʷ ʨʝʢ ʉʫʨʭʦʙ ʠ ʆʙʠ ʍʠʥʛʦʫ ʠ ʜʦ ʤʝʩʪʘ 

ʩʣʠʷʥʠʷ ʂʳʟʳʣʩʫ ʠ ʄʫʢʩʫ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʨʝʢʠ ʉʫʨʭʦʙ. ʄʝʩʪʦ ʩʣʠʷʥʠʷ ʨʝʢ 

ʉʫʨʭʦʙ ʠ ʆʙʠ ʍʠʥʛʦʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʫʭ ʩʣʠʷʥʠʝ ʜʚʫʭ ʚʳʩʦʢʦʛʦʨʥʳʭ 

ʫʱʝʣʠʡ, ʢʦʪʦʨʳʝ ʜʝʣʷʪ ʚʦʟʜʫʰʥʳʝ ʧʦʪʦʢʠ ʥʘ ʜʚʝ ʯʘʩʪʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʦʟʦʡ ʚʝʪʨʦʚ ɻʠʜʨʦʤʝʪʘ ʚ ʧʦʩʝʣʢʝ ɻʘʨʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚʳʰʝ ʩʣʠʷʥʠʷ ʧʦ 

ʨʝʢʝ ʉʫʨʭʦʙ, ʚ ʦʩʥʦʚʥʦʤ ʚʝʪʨʘ ʜʫʶʪ ʩ ʖʛʦ-ʟʘʧʘʜʥʦʛʦ (ʖɿ) ʥʘʧʨʘʚʣʝʥʠʷ 

59,9% ʠ ʶʞʥʦʛʦ (ʖ) ʥʘʧʨʘʚʣʝʥʠʷ 38% [8], ʘ ʚ ʧʦʩʝʣʢʝ ʊʘʚʠʣʴʜʘʨʘ ʚʳʰʝ 

ʩʣʠʷʥʠʷ ʧʦ ʨʝʢʝ ʆʙʠ ʍʠʥʛʦʫ ʚʝʪʨʘ ʜʫʶʪ ʪʘʢʞʝ, ʢʘʢ ʠ ʚ ɻʘʨʤʝ ʩ (ʖɿ) 59,9 %, 

ʘ c (ɿ) ʚʝʪʝʨ ʜʫʝʪ ʚ 38% [8]. ʉʣʠʷʥʠʝ ʨʝʢ ʜʝʣʷʪ ʚʦʟʜʫʰʥʳʝ ʧʦʪʦʢʠ ʠ ʚʣʘʛʫ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʜʚʝ ʨʘʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. ɺʦʟʜʫʰʥʳʝ ʧʦʪʦʢʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʣʘʛʘ, ʧʝʨʝʥʦʩʠʤʘʷ ʠʤʠ ʚ ʪʦʯʢʝ 3 ʧʦʜʦʙʥʘ ʧʦʪʦʢʘʤ ʚ ʪʦʯʢʝ 2 

ʠ ʧʦʭʦʞʘ ʥʘ ʪʦʯʢʫ 1, ʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʦʪʦʧʦʚ ʪʘʢʞʝ ʧʦʜʦʙʥʦ ʚʦʟʜʫʰʥʳʤ 

ʧʦʪʦʢʘʤ. ʀʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʚʦʜʳ ʚ ʪʦʯʢʝ ʦʪʙʦʨʘ ʆʙʠ ʍʠʥʛʦʫ ʩʦʜʝʨʞʠʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʷʞʝʣʳʭ ʠʟʦʪʦʧʦʚ ʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʦʯʢʠ ʦʪʙʦʨʘ 

ʚʦʜʳ ʚ ʪʦʯʢʝ ʄʫʢʩʫ. ʊʦʯʢʘ ʦʪʙʦʨʘ ʂʳʟʳʣʩʫ ʥʘʭʦʜʠʪʩʷ ʚʳʰʝ ʪʦʯʢʠ ʉʫʨʭʦʙ, ʚ 

ʢʦʪʦʨʦʡ ʩʤʝʰʠʚʘʶʪʩʷ ʚʦʜʳ ʂʳʟʳʣʩʫ ʠ ʄʫʢʩʫ, ʚ ʪʦʞʝ ʚʨʝʤʷ ʚʦʜʘ ʚ ʥʝʡ ʙʦʣʝʝ 

ʣʝʛʢʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʂʳʟʳʣʩʫ. ʋʪʷʞʝʣʝʥʠʝ ʚʦʜʳ ʚ ʂʳʟʳʣʩʫ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 

ʩʯʝʪ ʧʠʪʘʥʠʷ ʂʳʟʳʣʩʫ. ʇʠʪʘʥʠʝ ʂʳʟʳʣʩʫ ʩʦʩʪʦʠʪ ʠʟ ʣʝʜʥʠʢʦʚʦʛʦ (12%) ʠ 

ʩʥʝʛʦʚʦʛʦ (13%) ʪʘʷʥʠʷ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʪʦʢʘ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʸʪ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ (75%), ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʚ ʚʦʜʦʧʨʦʥʠʮʘʝʤʳʭ ʧʦʨʦʜʘʭ, ʩʣʘʛʘʶʱʠʭ ʙʘʩʩʝʡʥ ʨʝʢʠ 
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(ʠʟʚʝʩʪʥʷʢʠ, ʩʣʘʥʮʳ, ʧʝʩʢʠ, ʢʦʥʛʣʦʤʝʨʘʪʳ, ʛʘʣʝʯʥʠʢʠ, ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʝ 

ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ). ʅʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʧʨʠʚʦʜʠʪ ʢ ʫʪʷʞʝʣʝʥʠʶ ʚʦʜʳ.  

ʊʦʯʢʘ 4. ʊʦʯʢʘ ʦʪʙʦʨʘ ʧʨʦʙ ʥʘ ʨʝʢʝ ʉʫʨʭʦʙ, ʥʠʞʝ ʢʠʰʣʘʢʘ ɼʦʤʙʨʘʯʠ. 

ʊʦʯʢʘ ʣʝʞʠʪ ʥʠʞʝ ʩʣʠʷʥʠʷ ʨʝʢ ʂʳʟʳʣʩʫ ʠ ʄʫʢʩʫ, ʭʦʪʷ ʚʦʜʘ ʚ ʥʝʡ 

ʠʟʦʪʦʧʠʯʝʩʢʠ ʣʝʛʯʝ, ʯʝʤ ʚ ʂʳʟʳʣʩʫ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʄʫʢʩʫ, 

ʢʦʪʦʨʘʷ ʚʳʥʦʩʠʪ ʩʘʤʫʶ ʣʝʛʢʫʶ ʚʦʜʫ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɺʘʭʰ, ʩʤʝʰʠʚʘʷʩʴ ʚʦʜʳ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʤʥʦʛʦ ʣʝʛʯʝ. ʀʩʪʦʢ ʂʳʟʳʣʩʫ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʢʣʦʥʘʭ ɿʘʘʣʘʡʩʢʦʛʦ 

(ʂʘʶʤʘʨʩʩʢʦʛʦ) ʭʨʝʙʪʘ. ʈʝʢʘ ʧʨʦʪʝʢʘʝʪ ʧʦ ɸʣʘʡʩʢʦʡ ʜʦʣʠʥʝ, ʜʦ ʚʧʘʜʝʥʠʷ 

ʨʝʢʠ ɸʡʣʷʤʘ ʥʘʟʳʚʘʝʪʩʷ ʂʘʨʘʩʫ. ʉʣʠʚʘʷʩʴ ʩ ʨʝʢʦʡ ʄʫʛʩʫ (ʄʫʢʩʫ) ʦʙʨʘʟʫʝʪ 

ʨʝʢʫ ʉʫʨʭʦʙ. ɺʳʩʦʪʘ ʫʩʪʴʷ ð 1834 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ʊʦʯʢʘ 5 ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʝʢʝ ʄʫʢʩʫ, ʚʳʰʝ ʩʣʠʷʥʠʷ ʩ ʂʳʟʳʣʩʫ. ʄʫʢʩʫ 

ʧʨʦʪʝʢʘʝʪ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʢ ʶʛʫ ʦʪ ɿʘʧʘʜʥʦʛʦ ɿʘʘʣʘʷ (ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ɿʘʘʣʘʡʩʢʦʛʦ ʭʨʝʙʪʘ). ʆʙʨʘʟʫʝʪʩʷ ʥʘ ʚʳʩʦʪʝ 2745 ʤ ʦʢʦʣʦ ʩʝʣʝʥʠʷ ɸʣʪʳʥ 

ʤʘʟʘʨ ʧʨʠ ʩʣʠʷʥʠʠ ʉʝʣʴʜʘʨʳ (ʣʝʚʳʡ ʠʩʪʦʢ ʄʫʢʩʫ), ʂʘʠʥʜʳ (ʮʝʥʪʨʘʣʴʥʳʡ 

ʠʩʪʦʢ) ʠ ʉʘʫʢʩʘʷ (ʧʨʘʚʳʡ ʠʩʪʦʢ). ʖʞʥʳʡ ʙʦʨʪ ʜʦʣʠʥʳ ʦʙʨʘʟʫʶʪ ʩʝʚʝʨʥʳʝ 

ʦʪʨʦʛʠ ʭʨʝʙʪʦʚ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʠ ʇʝʪʨʘ ʇʝʨʚʦʛʦ. 

ɼʣʠʥʘ ʄʫʢʩʫ 88 ʢʤ, ʧʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ 7070 ʢʚ. ʢʤ. ʇʠʪʘʥʠʝ 

ʣʝʜʥʠʢʦʚʦ-ʩʥʝʛʦʚʦʝ, ʧʦʣʦʚʦʜʴʝ ʩ ʢʦʥʮʘ ʤʘʷ ʜʦ ʥʘʯʘʣʘ ʦʢʪʷʙʨʷ. ʉʨʝʜʥʠʡ 

ʨʘʩʭʦʜ ʚʦʜʳ ʦʢʦʣʦ 100 ʢʫʙ.ʤ/ʩʝʢ. ʉʨʝʜʥʠʡ ʫʢʣʦʥ ï ʦʢʦʣʦ 10 ʤ/ʢʤ. ɺ ʙʘʩʩʝʡʥʝ 

ʨʝʢʠ ʄʫʢʩʫ ʥʘʭʦʜʠʪʩʷ ʢʨʫʧʥʝʡʰʠʡ ʣʝʜʥʠʢ ʇʘʤʠʨʘ ï ʣʝʜʥʠʢ ʌʝʜʯʝʥʢʦ. 

ʃʝʜʥʠʢ ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʘʣʴʥʝʡ ʠ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʪʦʯʢʝ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ 

ɺʘʭʰʘ. ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʪʫʯʝʚʳʭ ʦʙʣʘʢʦʚ ʚʜʦʣʴ ʨʝʢʠ ʠʟ-ʟʘ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʟʘʢʦʥʦʚ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʧʘʜʘʶʪ ʪʷʞʝʣʳʝ ʠʟʦʪʦʧʳ ʚʦʜʳ, ʘ ʦʙʣʘʢʘ 

ʦʙʦʛʘʱʘʶʪʩʷ ʣʝʛʢʠʤʠ ʠʟʦʪʦʧʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦ ʣʝʜʥʠʢʘ ʜʦʣʝʪʘʶʪ ʚ 

ʦʩʥʦʚʥʦʤ ʣʝʛʢʠʝ ʠʟʦʪʦʧʳ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʝʟʠʩʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ 

ʨʝʢʠ ɺʘʭʰ, ʥʘʯʠʥʘʷ ʩ ʈʦʛʫʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʨʝʢʠ 

ʉʫʨʭʦʙ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ 

ʚʦʜʳ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʝ çPicarro L2110-Iè ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʇʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ ʣʦʢʘʣʴʥʦʡ ʣʠʥʠʠ ʤʝʪʝʦʨʠʪʥʳʭ ʚʦʜ ʜʣʷ ʙʘʩʩʝʡʥʘ ʨʝʢʠ 

ɺʘʭʰ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʣʦʢʘʣʴʥʘʷ ʣʠʥʠʷ ʣʝʞʠʪ ʚʳʰʝ ʛʣʦʙʘʣʴʥʦʡ ʣʠʥʠʠ 

ʤʝʪʝʦʨʠʪʥʳʭ ʚʦʜ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʙʘʩʩʝʡʥ ʨʝʢʠ ʣʝʞʠʪ ʜʦʚʦʣʴʥʦ ʜʘʣʝʢʦ 

ʦʪ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ ʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʆʢʝʘʥʘ, ʛʜʝ ʟʘʨʦʞʜʘʝʪʩʷ ʦʩʥʦʚʥʘʷ 

ʯʘʩʪʴ ʚʣʘʛʠ, ʧʝʨʝʥʦʩʠʤʘʷ ʥʘ ʚʦʩʪʦʢ. 

ʀʟʦʪʦʧʠʯʝʩʢʠ ʩʘʤʘʷ ʪʷʞʝʣʘʷ ʚʦʜʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʈʦʛʫʥʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʘ ʩʘʤʘʷ ʣʝʛʢʘʷ ʚʦʜʘ ʚ ʨʝʢʝ ʄʫʢʩʫ. ʆʩʥʦʚʥʦʝ ʧʠʪʘʥʠʝ ʄʫʢʩʫ 

ʧʦʣʫʯʘʝʪ ʠʟ ʣʝʜʥʠʢʘ ʌʝʜʯʝʥʢʦ. ʃʝʜʥʠʢ ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʘʣʴʥʝʡ ʠ ʩʘʤʦʡ 

ʚʳʩʦʢʦʡ ʪʦʯʢʝ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ɺʘʭʰʘ. ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʪʫʯʝʚʳʭ 

ʦʙʣʘʢʦʚ ʚʜʦʣʴ ʨʝʢʠ ʠʟ-ʟʘ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʟʘʢʦʥʦʚ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʚʳʧʘʜʘʶʪ ʪʷʞʝʣʳʝ ʠʟʦʪʦʧʳ ʚʦʜʳ, ʘ ʦʙʣʘʢʘ ʦʙʦʛʘʱʘʶʪʩʷ ʣʝʛʢʠʤʠ ʠʟʦʪʦʧʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦ ʣʝʜʥʠʢʘ ʜʦʣʝʪʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʣʝʛʢʠʝ ʠʟʦʪʦʧʳ.  
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ɺʦʜʘ ʚ ʨʝʢʝ ʂʳʟʳʣʩʫ ʪʷʞʝʣʝʝ, ʯʝʤ ʚʦʜʘ ʚ ʄʫʢʩʫ, ʩʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ 

ʚ ʩʦʩʪʘʚʝ ʧʠʪʘʥʠʷ ʨʝʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦʜʟʝʤʥʳʝ (ʜʦ75%) ʚʦʜʳ. ɹʦʢʦʚʳʝ 

ʧʨʠʪʦʢʠ ɺʘʭʰʘ ʧʨʠʥʦʩʷʪ ʜʦʞʜʝʚʳʝ ʠ ʩʥʝʞʥʳʝ ʚʦʜʳ, ʩʦʙʠʨʘʝʤʳʝ ʩ 

ʥʝʚʳʩʦʢʠʭ ʛʦʨ, ʢʦʪʦʨʳʝ ʙʳʚʘʶʪ ʙʦʣʝʝ ʪʷʞʝʣʳʤʠ. ʇʨʠʪʦʢʠ, ʚʧʘʜʘʶʱʠʝ ʚ 

ʈʦʛʫʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʪʘʢʠʝ ʢʘʢ ʆʙʠ ɻʘʨʤ ʠ ʜʨʫʛʠʝ, ʪʘʢʞʝ ʧʦʩʪʘʚʣʷʶʪ 

ʙʦʣʝʝ ʪʷʞʝʣʫʶ ʚʦʜʫ. ɺʣʠʷʥʠʝ ʣʝʛʢʦʡ ʚʦʜʳ (ʣʝʜʥʠʢʦʚʦʡ) ʦʱʫʱʘʝʪʩʷ ʚʧʣʦʪʴ 

ʜʦ ʚʦʜʦʭʨʘʥʠʣʠʱ. ʂ ʩʦʞʘʣʝʥʠʶ, ʝʜʠʥʠʯʥʳʝ ʧʨʦʙʳ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʨʘʤʢʘʭ 

ʵʢʩʧʝʜʠʮʠʠ, ʥʝ ʜʘʶʪ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʘʜʢʦʚ, 

ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ 

ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʦ ʦʪʙʦʨʳ ʧʨʦʙ ʠ ʘʥʘʣʠʟʳ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ ʚ 

ʯʝʪʳʨʝ ʩʝʟʦʥʘ ʛʦʜʘ, ʚ ʩʝʟʦʥʝ ʧʦʣʦʚʦʜʴʷ ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʘʷʥʠʷ 

ʣʝʜʥʠʢʦʚ ʠ ʚ ʤʝʞʝʥʴ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʫʶ ʢʘʨʪʠʥʫ ʩʦʩʪʦʷʥʠʷ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  
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ʟʘʩʦʣʝʥʠʝ ʨʝʢ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ɺʘʭʰè, ʀʟʚʝʩʪʠʷ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʈʊ, ʦʪʜ. 

ʌʠʟ-ʤʘʪ, ʭʠʤ, ʛʝʦ. ʠ ʪʝʭ. ʥʘʫʢ., ˉ2 (171), 2018. -ʉ. 98-106. 

 
ɻɽʅɽɿʀʉʀ ʆɹ׳ʆʀ ʈ ʀɿɸʄʀʅ  ɼɸʈ ׳ɸɺɿɸʀ ɼɸʈɪʀ ɺɸʍʐ 

ɸʥʥʦʪʘʪʩʠʷ: ʆʠʜ ʙʘ ʛʝʥʝʟʠʩʠ ʦʙϲʦʠ ʨṹʠʟʘʤʠʥʠʠ Ϩʠʩʤʘʪʠ ʢṹϲʠʠ ʜʘʨʸʠ ɺʘʭʰ ʘʟ 

ʦʙʘʥʙʦʨʠ ʈʦϤʫʥ ʚʘ ʪʦ ʧʘʡʜʦʠʰʠ ʜʘʨʸʠ ʉʫʨʭʦʙ ʪʘʜϨʠϨʦʪ ʛʫʟʘʨʦʥʠʜʘ ʰʫʜ. ʊʘʜϨʠϨʦʪ 

ʪʘʚʘʩʩʫʪʠ ʦʤṹʟʠʰʠ ʠʟʦʪʦʧϲʦʠ ʫʩʪʫʚʦʨʠ ʦʙ ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʩʧʝʢʪʨʦʤʝʪʨʠ Picarro 

L2110-I ʛʫʟʘʨʦʥʠʜʘ ʰʫʜ. ʄʫʦʜʠʣʘʠ ʭʘʪʪʠ ʣʦʢʘʣʠʠ ʦʙʭʦʠ ʤʝʪʝʦʨʠʠ ʙʘʨʦʠ ϲʘʚʟʘʠ ʜʘʨʴʸʠ 

ɺʘʭʰ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘ ʰʫʜ. ʅʠʰʦʥ ʜʦʜʘ ʰʫʜʘʘʩʪ, ʢʠ ʭʘʪʪʠ ʣʦʢʘʣṯ ʘʟ ʭʘʪʪʠ ʛʣʦʙʘʣʠʠ 

https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B0%D1%8F_%D1%81%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%8F#%D0%A2%D1%80%D0%B5%D1%82%D1%8C%D0%B5_%D0%B8%D0%B7%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%85%D0%BE%D1%80%D0%BE%D0%B2,_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80_%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://www-naweb.iaea.org/napc/ih/IHS_resources_gnip.html
http://www-naweb.iaea.org/napc/ih/IHS_resources_gnip.html
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ʦʙϲʦʠ ʤʝʪʝʦʨʠʪṯ ʙʦʣʦʪʘʨ ʘʩʪ, ʢʠ ʠʥ ʘʟ ʦʥ ʩʘʙʘʙ ʘʩʪ, ʢʠ ϲʘʚʟʘʠ ʜʘʨʸ ʘʟ ʙʘϲʨʠ 

ʄʠʸʥʘʟʘʤʠʥ ʚʘ ʫϨʸʥʫʩʠ ɸʪʣʘʥʪʠʢ ʭʝʣʝ ʜʫʨ ṉʦʡʛʠʨ ʘʩʪ, ʢʠ Ϩʠʩʤʠ ʟʠʸʜʠ ʥʘʤṯ ʙʘ ʰʘʨϨ 

ʠʥʪʠϨʦʣ ʜʦʜʘ ʤʝʰʘʚʘʜ. ɸʟ ʯʠϲʘʪʠ ʠʟʦʪʦʧṯ ʘʟ ϲʘʤʘ ʚʘʟʥʠʥʪʘʨʠʥ ʦʙ ʜʘʨ ʦʙʘʥʙʦʨʠ ʈʦϤʫʥ 

ʚʘ ʩʘʙʫʢʪʘʨʠʥ ʦʙ ʜʘʨ ʜʘʨʸʠ ʄʫϨʩʫ ʧʘʡʜʦ ʰʫʜʘʘʥʜ. ʄʫϨʩʫ Ϥʠʟʦʠ ʘʩʦʩʠʠ ʭʫʜʨʦ ʘʟ ʧʠʨʷʭʠ 

ʌʝʜʯʝʥʢʦ ʤʝʛʠʨʘʜ. ʇʠʨʷʭ ʜʘʨ ʜʫʨʪʘʨʠʥ ʚʘ ʙʘʣʘʥʜʪʘʨʠʥ ʥʫϨʪʘʠ ϲʘʚʟʘʠ ʟʘϲʢʘʰϲʦʠ ɺʘʭʰ 

ṉʦʡʛʠʨ ʘʩʪ. ɺʘϨʪʝ ʢʠ ʘʙʨϲʦ ʜʘʨ ʢʘʥʦʨʠ ʜʘʨʸ ϲʘʨʘʢʘʪ ʤʝʢʫʥʘʥʜ, ʘʟ ʨṹʠ Ϩʦʥʫʥϲʦʠ ṉʦʟʠʙʘ, 

ʘʚʚʘʣ ʠʟʦʪʦʧϲʦʠ ʚʘʟʥʠʥʠ ʦʙ ʤʝʘʬʪʘʥʜ ʚʘ ʘʙʨϲʦ ʘʟ ʠʟʦʪʦʧϲʦʠ ʩʘʙʫʢ ʙʦʡ ʤʝʰʘʚʘʥʜ. ϱʘʤʠʥ 

ʪʘʨʠϨ, ʘʩʦʩʘʥ ʠʟʦʪʦʧϲʦʠ ʩʘʙʫʢ ʙʘ ʧʠʨʷʭ ʤʝʦʷʥʜ. ʆʙʠ ʜʘʨʸʠ ϧʠʟʠʣʩʫ ʥʘʟʘʨ ʙʘ ʦʙʠ ʄʫϨʩʫ 

ʚʘʟʥʠʥʪʘʨ ʘʩʪ, ʠʥ ʘʟ ʦʥ ʠʙʦʨʘʪ ʘʩʪ, ʢʠ ʜʘʨ ʪʘʨʢʠʙʠ ʜʘʨʸ ʦʙʠ ʟʝʨʠʟʘʤʠʥṯ (ʪʦ 75%) 

ʤʘʚṉʫʜ ʘʩʪ. ʐʦʭϲʦʠ ʧʘϲʣʫʠ ɺʘʭʰ ʦʙϲʦʠ ʙʦʨʦʥʫ ʙʘʨʬʨʦ, ʢʠ ʘʟ ʢʫϲϲʦʠ ʧʘʩʪ ṉʘʤʲ ʰʫʜʘ, 

ʚʘʟʥʠʥʪʘʨʘʥʜ, ʤʝʦʨʘʥʜ. 

ʂʘʣʠʜʚʦʞʘϲʦ: ʠʟʦʪʦʧϲʦʠ ʫʩʪʫʚʦʨ, ʜʝʡʪʝʨʠʡ, ʦʙʠ ʚʘʟʥʠʥ, ʦʙʠ ʩʘʙʫʢ, ʜʘʨʸʠ ʄʫϨʩʫ, 

ʜʘʨʸʠ ϧʠʟʠʣʩʫ. 

 

GENESIS OF SURFACE WATERS IN THE VAKHSH RIVER BASIN  

Annotation: Research on the genesis of surface waters in the mountainous part of the 

Vakhsh River, starting from the Rogun reservoir and before the formation of the Surkhob River 

has been carried out. The research was carried out by studying stable isotopes of water using a 

Picaro L2110-I spectrometer. The equation of the local line of meteoric waters for the Vakhsh 

River basin was obtained. It is shown that the local line lies above the global line of meteorite 

waters, which is due to the fact that the river basin lies quite far from the Mediterranean Sea and 

the Atlantic Ocean, where the bulk of the moisture transported to the east originates. 

Isotopically, the heaviest water is found in the Rogun reservoir, and the lightest water is in the 

Muksu River. Muksu receives its main nutrition from the Fedchenko glacier. The glacier is 

located at the farthest and highest point of the Vakhsh drainage basin. When clouds move along 

a river, due to gravitational laws, heavy isotopes of water fall out first, and the clouds become 

enriched by light isotopes. Thus, mainly light isotopes reach the glacier. The water in the 

Kyzylsu River is heavier than the water in Muksu, this is due to the fact that underground (up to 

75%) water is present in the riverôs nutrition. The side tributaries of the Vakhsh bring rain and 

snow waters collected from low mountains, which are heavier. 

Keywords: stable isotopes, deuterium, heavy water, light water, Muksu River, Kyzylsu 

River. 

 

 

ʊɸʈʂʀɹʀ ʍʀʄʀʗɺʀʀ ʆɹ׳ʆʀ ɿɽʈʀɿɸʄʀʅ ɼɸʈ ʅʆ׳ʀʗ׳ʆʀ 

ʐɸ׳ʈʀ ɼʋʐɸʅɹɽ 

 

ʊʦʣʠʙʦʚʘ ʋ.ʆ., ʅʘʞʤʫʜʠʥʦʚʘ ʌ.ʀ., 

ʀʥʩʪʠʪʫʪʠ ʤʘʩʲʘʣʘϲʦʠ ʦʙ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʚʘ ʵʢʦʣʦʛʠʷʠ  

ɸʢʘʜʝʤʠʷʠ ʤʠʣʣʠʠ ʠʣʤϲʦʠ ʊʦṉʠʢʠʩʪʦʥ 

 
ɸʥʥʦʪʘʪʩʠʷ: ʏʫʥʠʥ ʙʘ ʥʘʟʘʨ ʤʝʨʘʩʘʜ, ʢʠ ʪʘϲʣʠʣʠ ʦʙϲʦʠ ʟʝʨʠʟʘʤʠʥʠʠ ʊʦṉʠʢʠʩʪʦʥ 

ʙʘʩʦ ʘʢʪʫʘʣṯ ʙʫʜʘ, ʤʘʨʦϨʠ ʠʣʤʠʶ ʘʤʘʣʠ ʜʦʨʘʜ. ϧʘʡʜ ʢʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʩʘʨʬʠ ʥʘʟʘʨ 

ʘʟ ʦʥ, ʢʠ ʜʘʨ Ṉʫʤϲʫʨʠ ʦʙϲʦʠ ʟʝʨʠʟʘʤʠʥṯ ϲʘʤʯʫʥ ʤʘʥʙʘʠ ʦʙ ʙʘʨʦʠ ʪʘʲʤʠʥʦʪʠ ʭʦṉʘʛṯ 

ʠʩʪʠʬʦʜʘ ʰʘʚʘʜ. ʀʥʯʫʥʠʥ ʜʘʨ ʥʘʪʠṉʘʠ ʪʘʜϨʠϨʦʪ ʤʫʘʡʷʥ ʛʘʨʜʠʜ, ʢʠ ʢʦʥʩʝʥʪʨʘʪʩʠʷʠ As 

ʚʘ Pb ʜʘʨ ʦʙϲʦʠ ʟʝʨʠʟʘʤʠʥṯ ʘʟ ʤʝʲʸʨϲʦʠ ʦʙʠ ʦʰʦʤʠʜʘʥṯ ʧʘʩʪʘʨ ʘʩʪ. ɹʘʨʠʡ ʙʦʰʘʜ ʜʘʨ 

ʦʙϲʦʠ ʟʝʨʠʟʘʤʠʥṯ ʜʘʨ ʙʠʩʸʨ ʥʫϨʪʘϲʦ ʘʟ ʤʝʲʸʨʠ ʦʙʠ ʦʰʦʤʠʜʘʥṯ ʜʘʨ ʊʦṉʠʢʠʩʪʦʥ ʟʠʸʜ ʘʩʪ. 

ʂʦʥʩʝʥʪʨʘʪʩʠʷʠ ʫʨʘʥ ʥʠʟ ʜʘʨ ʦʙϲʦʠ ʟʝʨʠʟʘʤʠʥʠʠ ʘʪʨʦʬʠ ɼʫʰʘʥʙʝ ʙʘʣʘʥʜ ʘʩʪ. ɻʘʨʯʘʥʜʝ 

ʢʠ ʠʥ ʷʢ ϲʦʜʠʩʘʠ ʪʘʙʠʠ ʙʘ ʥʘʟʘʨ ʤʝʨʘʩʘʜ, ʙʘʨʦʠ ʙʝϲʪʘʨ ʬʘϲʤʠʜʘʥʠ ʚʘʟʲʠ ʢʫʥʫʥṯ 

ṉʘʤʲʦʚʘʨʠʠ ʤʘʲʣʫʤʦʪʠ ʠʣʦʚʘʛṯ ʣʦʟʠʤ ʘʩʪ.   



 
 

105 

ʂʘʣʠʜʚʦʞʘϲʦ: ʦʙϲʦʠ ʟʝʨʠʟʘʤʠʥṯ, ʙʘʢʪʝʨʷϲʦ, ʪʘϲʣʠʣ, ʢʘʨʙʦʛʠʜʨʘʪϲʦ, ʦʙʠ ʥṹʰʦʢṯ, 

ϲʘʨʦʨʘʪ, ʬʠʣʪʨʘʪʩʠʷ, ʯʦϲ, ʥʘʟʦʨʘʪ. 

 

ɼʘʨ ʜʘ״ʩʦʣʘʠ ʦʭʠʨ ʜʘʨ ʙʠʩʸʨ ʢʠʰʚʘʨ״ʦʠ ֹוʘ״ʦʥ ʪʘʚʘֹוֹו  ʦʠ״ʙʘ ʤʘʩʲʘʣʘ ״

ʜʫʨʫʩʪ ʚʘ ʦץʠʣʦʥʘ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥʠ ʟʘʭʠʨʘ״ʦʠ ʦʙ ʟʠʸʜ ʰʫʜʘ ʠʩʪʦʜʘʘʩʪ. 

ɿʘʭʠʨʘ״ʦʠ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ, ʢʠ ֹוʫʟʲʠ ʟʘʭʠʨʘ״ʦʠ ʫʤʫʤʠʠ ʦʙ ʤʝʙʦʰʘʥʜ, ʜʘʨ 

ʘʤʠʷʪʠ ʙʫʟʫʨʛʠ ʘʤʘʣ״ʠʢʠʩʪʦʥ ʘוʫʨʠʠ ʊʦֹ״ʫʤתּ  ʜʦʨʘʥʜ, ʚʘ ʙʘʨʦʠ 

ʦʙʪʘʲʤʠʥʢʫʥ  ʚʘ ʦʙʸʨ , ʤʘץʩʘʜ״ʦʠ ʛʘʨʤ  ʚʘ ʵʥʝʨʛʠʷ, ʠʥʯʫʥʠʥ ʙʘʨʦʠ 

ʠʩʪʠʭʨʦֹוʠ ֹוʫʟʲ״ʦʠ ʬʦʠʜʘʥʦʢ ʤʘʩʘʣʘʥ ʡʦʜ ʚʘ ʙʨʦʤ. 

ʏʫʥʠʥ ʙʘ ʥʘʟʘʨ ʤʝʨʘʩʘʜ, ʢʠ ʪʘ״ʣʠʣʠ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥʠʠ ʊʦֹוʠʢʠʩʪʦʥ 

ʙʘʩʦ ʘʢʪʫʘʣ  ʙʫʜʘ, ʤʘʨʦץʠ ʠʣʤʠʶ ʘʤʘʣʠ ʜʦʨʘʜ. פʘʡʜ ʢʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ 

ʩʘʨʬʠ ʥʘʟʘʨ ʘʟ ʦʥ, ʢʠ ʜʘʨ ּתʫʤ״ʫʨʠ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʘʤʯʫʥ ʤʘʥʙʘʠ ʦʙ״ 

ʙʘʨʦʠ ʪʘʲʤʠʥʦʪʠ ʭʦֹוʘʛ  ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ. ɸʢʩʘʨ ʚʘץʪ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  

ʜʘʨ ʭʦʣʠʛʠʠ ʩʘʥʛ״ʦ, ʠʥʯʫʥʠʥ ʩʘʥʛ״ʦʠ ʨʝʛ״ʦ ֹוʘʤʲ ʤʝʰʘʚʘʥʜ. ׳ʘʨʯʘʥʜ ʫʤץʠ 

ʧʘʡʜʦʠʰʠ ʦʥ״ʦ ʭʝʣʦ ʢʘʣʦʥ ʘʩʪ ʚʘ ʤʝʪʘʚʦʥʘʜ ʙʘ ʩʘʜ״ʦ ʤʝʪʨ ʤʝʨʘʩʘʜ, ʯʫʥʠʥ 

ʦʙ״ʦ ʘʟ ʠʬʣʦʩʰʘʚ  ʙʘ ʪʘʚʨʠ ʢʦʬ  ʤʫ״ʦʬʠʟʘʪ ʢʘʨʜʘ ʥʘʤʝʰʘʚʘʥʜ 

ʄʫʰʢʠʣʦʪʠ ʘʩʦʩʠʠ ʤʫʪʘʭʘʩʠʩʦʥʝ, ʢʠ ʤʝʭʦ״ʘʥʜ ʩʠʬʘʪʠ ʦʙ״ʦʠ 

ʟʝʨʠʟʘʤʠʥʠʨʦ ʙʝ״ʪʘʨ ʢʫʥʘʥʜ ʸ ʦʙʨʦ ʘʟ ʯʦ״ ʪʦʟʘ ʢʫʥʘʥʜ, ʠʥ ʘʟ ״ʘʜ ʟʠʸʜʠ 

ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʦ״ʘʥ, ʬʪʦʨ ʤʘʚֹוʫʜʠʷʪʠ ʥʘʤʘʢ״ʦʠ ʩʘʭʪ, ʠʥʯʫʥʠʥ ʪʘʨʢʠʙʠ 

ʩʫʣʬʘʪ״ʦ, ʩʪʨʦʥʮʠʡʠ ʫʩʪʫʚʦʨ, ʭʣʦʨʠʜ״ʦ ʤʝʙʦʰʘʜ, ʙʦʨ , ʙʨʦʤ, ʥʠʪʨʘʪ״ʦ ʚʘ 

ʜʠʛʘʨ ʵʣʝʤʝʥʪ״ʦ. 

ʊʘʨʢʠʙʠ ʭʠʤʠʷʚʠʠ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ - ʜʘʨ ʟʝʨʠ ʪʘʨʢʠʙʠ ʭʠʤʠʷʚʠʠ 

ʦʙ״ʦʠ ʪʘʙʠʠ, ʬʘ״ʤʠʜʘʥʠ ʪʘʤʦʤʠ ʤʘֹוʤ ʠ ʤʫʨʘʢʢʘʙʠ ʛʘʟ״ʦ, ʢʦʣʣʦʠʜ״ʦʠ 

ʤʠʥʝʨʘʣ  ʚʘ ʦʨʛʘʥʠʢ  ʤʘʲʣʫʤ ʘʩʪ. ʆʙ״ʦʠ ʜʦʨʦʠ ʡʦʜ ʙʦʠʩʠ ʙʝʤʦʨʠʠ ɻʨʝʡʚʩ 

(ʚʘʩʝʲʰʘʚʠʠ סʘʜʫʜʠ ʩʠʧʘʨʰʘʢʣ) ʤʝʰʘʚʘʥʜ. ׳ʘʤʠʥ ʪʘʚʨ, ʪʘʤʦʤʠ ʡʦʜ, ʢʠ 

ʙʘʨʦʠ ʠʩʪʠʬʦʜʘ ʜʘʨ ʭʦֹוʘʛʠʠ ʭʘʣץ ʛʠʨʠʬʪʘ ʤʝʰʘʚʘʜ, ʚʘ ץʠʩʤʠ ʟʠʸʜʠ Br - ʥʠʟ 

ʘʟ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʛʠʨʠʬʪʘ ʤʝʰʘʚʘʜ. ׳ʦʟʠʨ ʘʟ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥʠʠ ʩʘʥʦʘʪ  

ʙʦʨ, ʣʠʪʠʡ, ʛʝʨʤʘʥʠʡ, ʨʫʙʠʜʠʡ, ʮʝʟʠʡ ʚʘ סʘʡʨʘ ʭʝʣʝ ʧʝʨʩʧʝʢʪʠʚʘʥʦʢ ʘʩʪ. 

ɼʦʥʠʩʪʘʥʠ ʪʘʨʢʠʙʠ ʭʠʤʠʷʚʠʠ ʦʙ״ʦʝ, ʢʠ ʙʘʨʦʠ ʦʙʸʨʠʠ ʟʘʤʠʥ ʠʩʪʠʬʦʜʘ 

ʤʝʰʘʚʘʜ, ʭʝʣʝ ʤʫ״ʠʤ ʘʩʪ, ʟʝʨʦ ʤʠʥʝʨʘʣʠʟʘʪʩʠʷʠ ʫʤʫʤʠʠ ʦʥ״ʦ, ʪʘʨʢʠʙʠ ʷʢ 

 ʦ, ʰʫʨ ʰʫʜʘʥʠ ʟʘʤʠʥ ʪʘʲʩʠʨ״ʦ ʙʘ ʨʫʰʜʠ ʟʠʨʦʘʪ״ʦʠ ʪʘʨʢʠʙʠ ʦʥ״ʫʟʲוֹ ʘʪʦʨץ

ʤʝʨʘʩʦʥʘʜ. ʋʩʫʣʠ ʛʠʜʨʦʭʠʤʠʷʚʠʠ ֹוʫʩʪʫֹו ʠ ʤʘʲʜʘʥ ʚʘ ʢʦʥ״ʦʠ ʥʝʬʪʫ ʛʘʟ, ʢʠ 

וʫʩʪʫֹוֹ ʦʣʦ ʜʘʨ ʘʤʘʣʠʷʠ״ ʠ ʛʝʦʣʦʛ  ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ, ʙʘ ʦʤ ʭʪʘʥʠ 

 ʦ ʜʘʨ״ʦʠ ʤʠʥʝʨʘʣʠʶ ʛʘʟʫ ʙʘʢʪʝʨʷʚʠʠ ʦʥ״ʥʰʘʚʠʠ ʢʦʤʧʘʥʝʥʪ״ʦʠ ʧʘ״ʦʠʜʘץ

ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ , ʤʫʘʡʷʥ ʢʘʨʜʘʥʠ ʪʘʨʢʠʙʠ ʛʘʟʫ ʙʘʢʪʝʨʠʷʚʠʠ ʦʥ״ʦ ʘʩʦʩ 

ʸʬʪʘʘʩʪ. ʆʤʫʭʪʘʥʠ ʪʘʨʢʠʙʠ ʭʠʤʠʷʚʠʠ ʦʙ ʚʘ ʧʝʰʛʫʠʠ ʪʘסʠʡʨ ʸʬʪʘʥʠ ʦʥ 

 ʦʠ״ʦʠ ʬʦʠʜʘʥʦʢ, ʠʥʯʫʥʠʥ ʜʘʨ ʩʦʭʪʤʦʥ״ʦʠ ʤʘʲʜʘʥ״ʘʥʛʦʤʠ ʘʟʭʫʜʢʫʥʠʠ ʢʦʥ״

ʛʫʥʦʛʫʥ ʟʘʨʫʨ ʘʩʪ, ʪʦ ʢʠ ʯʦʨʘ״ʦʠ ʟʠʜʜ  ʟʘʥʛʟʘʥʠʠ ʙʝʪʦʥ ʚʘ ʤʝʪʘʣʣ ʙʦ ʚʦʩʠʪʘʠ 

ʦʙ ʩʘʨʠ ʚʘץʪ ʧʝʰʙʠʥʠ ʢʘʨʜʘ ʰʘʚʘʥʜ. ɼʘʨ ʙʘʨʦʨʙʘʨʠ ֹוʘʤʲ ʰʫʜʘʥʠ ʜʦʥʠʰ ʜʘʨ 

ʙʦʨʘʠ ʪʘʨʢʠʙ ʚʘ ʭʦʩʠʷʪ״ʦʠ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʜʦʠʨʘʠ ʠʩʪʠʬʦʜʘʠ ʥʘʟʘʨʠʷʚʠʶ 

ʘʤʘʣʠʠ ʦʥ״ʦ ʥʠʟ ʚʘʩʝʲ ʤʝʛʘʨʜʘʜ. 

ʊʘʨʢʠʙʠ ʠʦʥ  ʚʘ ʥʘʤʘʢ - ʜʘʨ ʦʙ״ʦʠ ʪʘʙʠ ʟʠʸʜʘ ʘʟ 80 ʵʣʝʤʝʥʪ״ʦʠ 

ʭʠʤʠ̫ʚ , ʘʟ ֹוʫʤʣʘ ʤʘʢʨʦʵʣʝʤʝʥʪ״ʦ (ʤʘʢʨʦʢʦʤʧʦʥʝʥʪ״ʦ), ʢʠ ʥʘʚʲʠ ʭʠʤʷʚʠʠ 

ʦʙʨʦ ʤʫʘʡʷʥ ʤʝʢʫʥʘʥʜ, ʤʠʢʨʦʵʣʝʤʝʥʪ״ʦ ( ʤʠʢʨʦʢʦʤʧʦʥʝʥʪ״ʦ), ʠʥʯʫʥʠʥ 

ʛʘʟ״ʦ, ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʦʨʛʘʥʠʢ  ʚʘ ʤʠʢʨʦʬʣʦʨʘ ʧʘʡʜʦ ʰʫʜʘʘʥʜ. ʆʥ״ʦ ʜʘʨ ʦʙ 
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ʜʘʨ ʰʘʢʣʠ ʠʦʥ״ʦ ( ʢʘʪʠʦʥ״ʦ ʚʘ ʘʥʠʦʥ״ʦ), ʤʦʣʝʢʫʣʘ״ʦʠ ʦʜʜ  ʚʘ ʤʫʨʘʢʢʘʙ 

ʢʦʣʣʦʠʜ״ʦ ʤʘʚֹוʫʜʘʥʜ. ʄʘֹוʤ ʠ ״ʘʤʤʘʠ ʤʦʜʜʘ״ʦʠ ʤʠʥʝʨʘʣ  ʣʠʣʠ״ʘʥʛʦʤʠ ʪʘ״ 

ʢʠʤʠʸʚʠʠ ʦʙ (ʙʘ ״ʠʩʦʙʠ ʤʛ/ʣ ʚʘ ʛ/ʢʛ) ʤʠʥʝʨʘʣʠʟʘʪʩʠʷʠ ʦʙ ʥʦʤʠʜʘ ʤʝʰʘʚʘʜ.  

ʄʘʢʨʦʥʫʪʨʠʝʥʪ״ʦ ï ʤʫ״ʠʤʪʘʨʠʥ ʠʦʥ״ʦ (ʤʫʚʦʬʠץʠ ɻʆʉʊ ñʘʩʦʩ ò), ʢʠ 

ʤʠʥʝʨʘʣʠʟʘʪʩʠʷʠ ʦʙʨʦ ʤʫʘʡʷʥ ʤʝʢʫʥʘʥʜ: K
+
, Na

+
, Ca

2+
 , Mg

2+
, Cl

-
, SO4

2-
, 

HCO3
-
, ʉO3

2-
. ʆʜʘʪʘʥ ʜʘʨ ʦʙ״ʦʠ ʪʦʟʘ ʠʦʥ״ʦʠ Ca

2+
 ʚʘ HCO3

-
, ʜʘʨ ʦʙ״ʦʠ ʰ ʨ 

ʠʦʥ״ʦʠ Na
+ 
ʚʘ Cl

-
, ʙʘʨʪʘʨʠ ʜʦʨʘʥʜ. ɸʟ ʠʥ ʨ , ʦʙ״ʦʠ ʰʠʨʠʥ ʘʩʦʩʘʥ ʪʘʨʢʠʙʠ 

ʙʠʢʘʨʙʦʥʘʪ ʢʘʣʩʠʡ ʚʘ ʦʙ״ʦʠ ʰ ʨ ʪʘʨʢʠʙʠ ʭʣʦʨʠ ï ʥʘʪʨʠʡ ʜʦʨʘʥʜ. ʄʘֹוʤ ʠ 

ʛʫʥʦʛʫʥʠ ʠʥ ʠʦʥ״ʦ ʥʘʤʫʜ״ʦʠ ʭʝʣʝ ʟʠʸʜʠ ʢʠʤʠʸʚʠʠ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥʠʨʦ 

ʤʝʜʠ״ʘʜ 

ʇʘ״ʥʰʫʜʘʪʘʨʠʥʘʰʦʥ Cl
-
, HCO3

-
, CO3

2-
, SO4 

2-
, Na

+
, K

+
, Ca

2+
, Mg

2+
 

ʤʝʙʦʰʘʥʜ, ʢʠ ʘʢʩʘʨʘʥ ʦʥ״ʦʨʦ ʘʩʦʩʠʘʰʦʥ ʤʝʥʦʤʘʥʜ. ʂʦʤʙʠʥʘʮʠʷʠ״ʦʠ 

ʛʫʥʦʛʫʥʠ ʦʥ״ʦ ʥʘʚʲ״ʦʠ ʘʩʦʩʠʠ ʦʙ״ʦʠ ʪʘʙʠʠʨʦ ʤʫʘʡʷʥ ʤʝʢʫʥʘʥʜ. 

ɼʘʨ ʦʙ״ʦʠ ʪʘʙʠʠ ʠʥʯʫʥʠʥ ʠʦʥ״ʦʠ OH
-
, F

-
,
 
NO3

- 
, NO2

-
, H

+
, NH4

+
, F

2+
, 

Mn
2+

,
 
Sn

2+
 ʚʘ ʙʘʲʟʝ ʤʠʢʨʦʵʣʝʤʝʥʪ״ʦ ï ʡʦʜ, ʙʨʦʤ, ʙʦʨ, ʤʠʩ, ʩʫʨʙ, ʙʘʨʠʡ, ʭʨʦʤ 

ʚʘ סʘʡʨʘ. 

ʄʠʢʨʦʵʣʝʤʝʥʪ״ʦ ʦʥ ʫʥʩʫʨ״ʦʠ ʢʠʤʠʸʚ  ʤʝʙʦʰʘʜ, ʢʠ ʜʘʨ ʦʙ ʙʘ ʤʠץʜʦʨʠ < 

10ʤʛ/ʣ ʤʘʚֹוʫʜʘʥʜ. ɹʘʲʟʝʠ ʦʥ״ʦ (ʙʦʨ, ʤʠʩ, ʤʦʣʠʙʜʝʥ) ״ʦʩʠʣʠ ʟʠʨʦʘʪ״ʦʨʦ 

(ʥʫʨʠ״ʦʠ ʤʠʢʨʦ) ʟʠʸʜ ʤʝʢʫʥʘʜ. ɼʘʨ ʦʙ״ʦʠ ʠʰץʦʨʠ SiO2 ʥʠʟ ʤʝʪʘʚʦʥʘʜ ʜʘʨ 

ʰʘʢʣʠ ʠʦʥ״ʦ ʚʘ ʜʘʨ ʢʠʩʣʦʪʘ״ʦ (ʜʘʨ ʰʠʤʦʣ ʤʘʲʣʫʤ) ï F
3+

, Al
3+ 
ʚʘ ʜʠʛʘʨ 

ʤʝʪʘʣʣ״ʦ ʤʘʚֹוʫʜ ʙʦʰʘʜ. ɹʦʷʜ ʪʘʟʘʢʢʫʨ ʜʦʜ, ʢʠ ʜʘʨ ʦʙ ʢʘʤ ʙʫʜʘʥʠ ʤʠץʜʦʨʠ 

ʵʣʝʤʝʥʪ״ʦʠ ʤʦʥʘʥʜʠ Si, Al ʚʘ Fe, ʢʠ ʜʘʨ ֹוʠʥʩ״ʦʠ ֹוʠʥʩ  ʚʘʩʝʲ ʧʘ״ʥ ʰʫʜʘʘʥʜ, 

ʙʦ ʧʘʩʪ ״ʘʨʘʢʘʪ ʚʘ ״ʘʣʰʘʚʘʥʜʘʛʠʠ ʦʥ״ʦ ʪʘʚʟʝ״ ʜʦʜʘ ʤʝʰʘʚʘʜ; ʙʘʨʲʘʢʩ, Cl
-
 ʚʘ 

Na
+
 ʭʝʣʝ ״ʘʨʘʢʘʪʢʫʥʘʥʜʘ ʚʘ ʭʝʣʝ ״ʘʣʰʘʚʘʥʜʘ ʤʝʙʦʰʘʜ. 

ɸʟ ״ʘʤʘ ʙʝʰʪʘʨ ʦʤ ʭʪʘʰʫʜʘ ʡʦʜ, ʙʨʦʤ, ʬʪʦʨ, ʢʨʝʤʥʠʡ, ʦ״ʘʥ, ʘʣʶʤʠʥʠʡ, 

ʤʠʩ, ʨʫ״ ʚʘ ʩʫʨʙ ʤʝʙʦʰʘʥʜ. ɸʢʩʘʨʠ ʵʣʝʤʝʥʪ״ʦʠ ʤʠʢʨʦʵʣʝʤʝʥʪ״ʦ ״ʘʨʯʘʥʜ 

ʥʘʚʲʠ ʭʠʤʠʷʚʠʠ ʦʙʨʦ ʤʫʘʡʷʥ ʥʘʢʫʥʘʥʜ ״ʘʤ, ʙʘʨʦʠ ʰʘʨʦʠʪʠ ʤʫʘʡʷʥʠ ʛʝʦʣʦʛ  

ʚʘ ʛʠʜʨʦʛʝʦʣʦʛ  ʭʦʩʘʥʜ. ʄʘʩʘʣʘʥ, ʦʙ״ʦʠ ʢʦʥ״ʦʠ ʥʘʬʪʫ ʛʘʟ ʜʦʨʦʠ ʡʦʜ, ʙʨʦʤ, 

ʙʦʨ, ʩʪʨʦʮʠʡ ʤʝʙʦʰʘʜ, ʢʠ ʤʠץʜʦʨʠ ʦʥ״ʦ ʤʝʪʘʚʦʥʘʜ ʙʘ ʩʘʜ״ʦ ʚʘ ʙʝʰʪʘʨ ʘʟ 

ʤʛ/ʣ ʤʝʨʘʩʘʜ. ɹʘ ʦʙ״ʦʠ ʢʦʥ״ʦʠ ʤʘʲʜʘʥ Cu, Mo, Ni, Fe, Pb, ʩʠʤʦʙ, ץʘʣʲʘʛ , 

ʩʫʨʙ, Ag ʚʘ סʘʡʨʘ ʭʦʩ ʘʩʪ: ʤʠץʜʦʨʠ ʦʥ״ʦ ʦʜʘʪʘʥ ʚʦ״ʠʜ ʚʘ ʩʘʜ״ʦ ʤʛ/ʣ ʤʝʨʘʩʘʜ. 

ʀʦʥ״ʦʠ ʘʩʦʩʠ ʠʥ״ʦʷʥʜ - ʉl
-
 ʦʥ ʜʘʨ ʦʙ ʜʘʨ ʰʘʢʣʠ ʧʘʡʚʘʩʪʘʛʠ״ʦʠ NaCl 

ʤʘʚֹוʫʜ ʘʩʪ. פʠʩʤʠ ʘʩʦʩʠʠ ʦʙ״ʦʠ ʰʫʨ ʚʘ ʥʘʤʘʢʦʙ ï ʭʣʦʨ ʙʦʠʩʠ ʰʫʨ ʰʫʜʘʥʠ 

ʟʘʤʠʥ ʚʘ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʤʝʛʘʨʜʘʜ, ʙʘ ʨʘʩʪʘʥʠ״ʦ ʟʘʨʘʨʥʦʢ ʘʩʪ. ɸʛʘʨ ʜʘʨ 

ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʤʘʚֹוʫʜ ʙʫʜʘʥʠ ʭʣʦʨ ʜʘʨ ʥʘʪʠֹוʘʠ ʦʙʰʘʚʠʠ ʥʘʤʘʢʠ ʩʘʥʛʠʠ 

ʧʘʡʜʦʠʰʠ ʙʘ״ʨ  ʙʦʰʘʜ (״ʘʥʛʦʤʠ ʪʘʨʢʠʰ״ʦʠ ʚʫʣʢʦʥ״ʦ ʭʦʨʠֹו ʤʝʰʘʚʘʜ), ʘʟ 

ʥʠʛʦ״ʠ ʩʘʥʠʪʘʨ  ʥʠʟ ʭʘʪʘʨʥʦʢ. ɸʛʘʨ ʜʘʨ ʤʠʥʪʘץʘ״ʦʠ ʩʝʨʘ״ʦʣ  ʜʘʨ ʦʙ״ʦʠ 

ʟʝʨʠʟʘʤʠʥ  ʥʘʦʥץʘʜʘʨ ʟʠʸʜ ʤʠץʜʦʨʠ Cl ʧʘʡʜʦ ʰʘʚʘʜ, ʧʘʩ ʠʥ ʠʬʣʦʩʰʘʚʠʠ 

ʦʙʨʦ ʥʠʰʦʥ ʤʝʜʠ״ʘʜ ʚʘ ʠʩʪʠʬʦʜʘʠ ʯʫʥʠʥ ʦʙ ʙʘʨʦʠ ʤʘץʩʘʜ״ʦʠ ʥ ʰʦʢ  ʠֹוʦʟʘʪ 

ʜʦʜʘ ʥʘʤʝʰʘʚʘʜ. 

ʉʫʣʬʘʪ ʠʦʥʠ SO4
2- 

- ʜʘʨ ʧʘʡʚʘʩʪʘʛʠ״ʦʠ Ca ʚʘ Mg ʙʦʠʩʠ ʩʘʭʪʠʠ ʦʙ 

ʤʝʛʘʨʜʘʜ, ʭʦʢ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥʠʨʦ ʰʫʨ ʤʝʢʫʥʘʜ ʚʘ ʙʘʨʦʠ ʨʘʩʪʘʥʠ״ʦ ʟʘ״ʨʥʦʢ 

ʘʩʪ. ʇʘʡʜʦʠʰʠ SO4
2- 
ʠʦʥ ʜʘʨ ʦʙ״ʦ ʛʫʥʦʛʫʥ ʘʩʪ: ʰʫʩʪʘʰʘʚʠʠ ʛʘֹו ʸ ʘʥʛʠʜʨʠʜ 

ʜʘʨ ץʘʙʘʪ״ʦʠ ʪʘ״ʰʠʥʠʠ ʧʘʡʜʦʠʰʠ ʙʘ״ʨ , ʦʢʩʠʜʰʘʚʠʠ ʤʠʥʝʨʘʣ״ʦʠ ʩʫʣʬʠʜ 
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(ʘʩʦʩʘʥ ʧʠʨʠʪ) ʜʘʨ ʪʘ״ʰʠʥ״ʦʠ ʨʝʛʜʦʨ ï ʛʠʣ, ʪʘֹוʟʠʷʠ ʜʫʦʢʩʠʜʠ ʩʫʣʬʫʨ ʚʘ H2S 

 .ʘʤʯʫʥ ʠʬʣʦʩʰʘʚʠʠ ʢʘʥʘʣʠʟʘʪʩʠʷ״

ʀʦʥʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʠ HCO3
-
 ʜʘʨ ʦʙ״ʦ ʭʝʣʦ ʧʘ״ʥ ʰʫʜʘʘʩʪ. ʅʘʤʫʜʠ 

ʟʦ״ʠʨʠʠ ʦʥ ʜʘʨ ʥʘʪʠֹוʘʠ ʦʙʰʘʚʠʠ ʢʘʨʙʦʥʘʪ״ʦʠ Ca
+ 
ʚʘ Mg

+ 
ʙʘ ʚʫֹוʫʜ ʦʤʘʜʘʘʩʪ. 

ʀʦʥʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪ ʠʰץʦʨʠʠ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥʠʨʦ ʤʫʘʡʷʥ ʤʝʢʫʥʘʜ. 

ʇʘʡʚʘʩʪ״ʦʠ ʢʘʨʙʦʥʘʪ  ʜʘʨ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʜʘʨ ״ʘʨʦʨʘʪʠ ʤʫץʘʨʘʨ  ʚʘ 

ʬʠʰʦʨ״ʦ ʭʝʣʝ ʢʘʤ ״ʘʣ ʤʝʰʘʚʘʜ. ʇʘʡʚʘʩʪʘʛʠ״ʦʠ ʢʘʨʙʦʥ ʙʘ ʥʘʰʲʫʥʘʤʦʠ 

ʨʘʩʪʘʥʠ״ʦ ʚʘ ״ʦʩʠʣʭʝʟʠʠ ʭʦʢ ʪʘʲʩʠʨʠ ʛʫʥʦʛʫʥ ʜʦʨʘʜ: ʤʘʩʘʣʘʥ, ʢʘʣʠʡ, K2CO3 

ʙʘʨʦʠ ʨʘʩʪʘʥʠ״ʦ ʬʦʠʜʘʥʦʢ ʩʦʜʘʠ Ca2CO3 . 10H2O ʟʘʨʘʨʦʚʘʨ, CaCO3 , ʙʝʪʘʨʘʬ 

ʘʩʪ. ʄʠץʜʦʨʠ ʠʦʥ״ʦʠ ʢʘʨʙʦʥʘʪ ʜʘʨ ʦʙ״ʦʝ,ʢʠ ʙʘʨʦʠ ʥ ʰʦʢ  ʚʘ ʦʙʸʨ  

ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ ʤʘ״ʜʫʜ ʥʝʩʪ. 

ʀʦʥʠ ʥʘʪʨʠʡ Na
+
 - ʜʘʨ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʚʘʩʝʲ ʧʘ״ʥ ʰʫʜʘʘʩʪ ʚʘ ʘʩʦʩʘʥ 

ʙʘ ʠʦʥ״ʦʠ ʭʣʦʨ (ʜʘʨ ʦʙ״ʦʠ ʰ ʨ) ״ʘʤʨʦ״  ʤʝʢʫʥʘʜ, ʢʘʤʪʘʨ ʙʦ ʠʦʥ״ʦʠ ʩʫʣʬʘʪ 

ʚʘ ʙʠʢʘʨʙʦʥʘʪ ʘʣʦץʘʤʘʥʜ ʘʩʪ. ɸʤʤʦ ʜʘʨ ʦʙ״ʦʠ ʰʠʨʠʥ (ʪʦ 1ʛ/ʣ) ʘʢʩʘʨ ʚʘץʪ ʜʘʨ 

ʰʘʢʣʠ ʩʦʜʘ ʤʘʚֹוʫʜ ʘʩʪ. ׳ʘʤʘ ʧʘʡʚʘʩʪʘʛʠ״ʦʠ Na ʙʘ ʨʘʩʪʘʥʠ״ʦ ʟʘʨʘʨʦʚʘʨʘʥʜ. 

ʀʦʥʠ ʢʘʣʠʡ ʂ
+
- ʤʠץʜʦʨʠ ʠʥ ʠʦʥ ʜʘʨ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʥʘʟʘʨ ʙʘ ʥʘʪʨʠʡ 

ʭʝʣʝ ʢʘʤ ʘʩʪ, ʛʘʨʯʘʥʜʝ ʢʠ ʬʦʠʟʠ ʠʥ ʵʣʝʤʝʥʪ״ʦ ʜʘʨ ץʠʰʨʠ ʟʘʤʠʥ ʥʘʟʜʠʢ 

ʘʩʪ.(Na-2,83; ʂ-2,59) ʀʥ ʘʩʦʩʘʥ ʘʟ ʦʥ ʠʙʦʨʘʪ ʘʩʪ, ʢʠ K
+
 ʘʟ ֹוʦʥʠʙʠ ʨʘʩʪʘʥʠ״ʦ 

ʭʫʙ ֹוʘʙʠʜʘ ʤʝʰʘʚʘʜ, ʢʠ ʷʢʝ ʘʟ ʤʘʥʙʘʲ״ʦʠ ʘʩʦʩʠʠ סʠʟʦʠ ʦʥ״ʦ ʤʝʙʦʰʘʜ, ʚʘ 

ʠʥʯʫʥʠʥ ʘʟ ֹוʦʥʠʙʠ ʤʝʥʝʨʘʣ״ʦʠ ʛʠʣ ʙʘ ʦʩʦʥʠ ֹוʘʙʠʜʘ ʤʝʰʘʚʘʜ. 

ʀʦʥʠ ʢʘʣʩʠʡ ʉʘ
+
 - ʚʘ ʠʦʥʠ Mg

2+
 ʜʘʨ ʦʙ״ʦ ʭʝʣʝ ʧʘ״ʥ ʰʫʜʘʘʥʜ, ʦʥ״ʦ 

ʭʦʩʠʷʪʠ ʤʫ״ʠʤʠ ʦʙ״ʦ - ʩʘʭʪʠʠ ʦʥ״ʦʨʦ ʤʫʘʡʷʥ ʤʝʢʫʥʘʥʜ. ʉʘʨʯʘʰʤʘʠ Ca
2+

 ʜʘʨ 

ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʦ״ʘʢʩʘʥʛ, ʛʘֹו, ʤʠʥʝʨʘʣ״ʦʠ ʘʣʶʤʦʩʠʣʠʢʘʪ  ʤʝʙʦʰʘʥʜ. 

ʀʦʥ״ʦʠ Mg
2+

 ʦ״ʦ ʚʘ ʘʤʬʠʙʦʣ״ʦ, ʩʣʶʜʘ״ʦ, ʤʘʨʥ״ʘʥʛʦʤʠ ʦʙ ʰʫʜʘʥʠ ʜʦʣʦʤʠʪ״ 

ʙʘ ʦʙ ʚʦʨʠʜ ʤʝʰʘʚʘʜ. ɼʘʨ ʦʙʠ ʪʦʟʘ ʦʜʘʪʘʥ ʉʘ
2+

 ʚʘ Mg
2+

 ʙʘʨʪʘʨʠ ʜʦʨʘʥʜ, ʢʠ ʠʥ 

ʙʦ ʙʘʨʪʘʨʠʠ ʉʘ
2+

 ʥʠʩʙʘʪ ʙʘ Mg
2+

 ʜʘʨ ֹוʠʥʩ״ʦ ʚʘ ʵʥʝʨʛʠʷʠ ʙʘʣʘʥʜʪʘʨʠ 

ʥʠʛʦ״ʜʦʨ  .ʜʦʜʘ ʤʝʰʘʚʘʜ ״ʘʥʛʦʤʠ ʘʜʩʦʨʙʩʠʷ ʰʘʨ״ 

ʀʦʥʠ ʦ״ʘʥ Fe
3+

 - ʚʘʣʝʥʪʥʦʢʠʠ ʦ״ʘʥ ʛʫʥʦʛʫʥ ʘʩʪ: Fe
2+

<-> Ñ Fe
3+

- ʠʥ 

ʨʝʘʢʩʠʷ ʚʘʩʝʲ ʧʘ״ʥ ʰʫʜʘʘʩʪ ʚʘ ʘ״ʘʤʠʷʪʠ ʢʘʣʦʥ ʜʦʨʘʜ. ɼʘʨ ʦʙ״ʦ ʦ״ʘʥ ʜʘʨ 

ʰʘʢʣʠ ʩʠʸ״ ʜʘʨ ʰʘʢʣʠ ʠʦʥ  Fe
2+
, ʜʘʨ ʰʘʢʣʠ ʦʢʩʠʜ ʤʘʚֹוʫʜ ʘʩʪ. Fe

3+
 ʠʦʥ ʚʘ 

ʢʦʣʣʦʠʜ״ʦ. ʐʘʢʣ״ʦʠ ʦʢʩʠʜʠ ʦʭʘʥ ʥʦʫʩʪʫʚʦʨʘʥʜ ʚʘ ʜʘʨ ״ʫʟʫʨʠ ʦʢʩʠʛʝʥ ʙʘ 

ʦʩʦʥ  ʦʢʩʠʜ ʤʝʰʘʚʘʜ. ʈʘʚʘʥʜʠ ʦʢʩʠʜʰʘʚ  ʙʦ ʠʰʪʠʨʦʢʠ ʙʘʢʪʝʨʠʷ״ʦ ʩʫʨʘʪ 

ʤʝʛʠʨʘʜ. 

ɼʘʨ ʦʙ״ʦʝ,ʢʠ ʙʝʪʘʨʘʬ (ʨʅ-7) ʜʦʨʘʥʜ, ʦ״ʘʥ סʘʡʨʠ ʬʘʲʦʣ ʘʩʪ ʚʘ ʜʘʨ ʦʙ״ʦʠ 

ʪʫʨʰʠ (ʨʅ<7) ʙʘ ʦʩʦʥʠ ʙʘ ʤʘ״ʣʫʣ ʤʝʛʫʟʘʨʘʜ ʚʘ ʘʟ ʩʘʥʛ ʭʦʨʠֹו ʤʝʰʘʚʘʜ. 

ʇʘʡʚʘʩʪʘʛʠʠ ʦ״ʘʥ ʙʘ ʦʙ ʪʘʲʤʠ ʥʦʛʫʚʦʨ ʚʘ ʨʘʥʛʠ ʩʠʸ״ ʤʝʜʠ״ʘʜ. ɼʘʨ ʦʙʠ 

ʥ ʰʦʢʠ ʤʘ״ʜʫʜʠʷʪʠ ʠֹוʦʟʘʪʜʦʜʘʰʫʜʘʠ ʪʘʨʢʠʙʠ ʦ״ʘʥ ʪʦ 0,3ʤʛ/ʣ ʘʩʪ. 

ʊʘʨʢʠʙʠ ʛʘʟ - ץʘʨʠʙ ״ʘʤʤʘʠ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʤʠץʜʦʨʠ ʤʫʘʡʷʥʠ ʛʘʟ״ʦʠ 

ʤʘ״ʣʫʣ ʜʦʨʘʥʜ. ʊʠʙץʠ ץʦʥʫʥʠ ɻʝʥʨʠ ʰʫʤʦʨʘʠ ʦʥ״ʦ ʘʟ ʨ ʠ ʤʘʩʩʘ ʙʘ ʬʠʰʦʨʠ 

ʛʘʟ (ʸ ʬʠʰʦʨʠ ץʠʩʤʘʥ ʜʘʨ ʦʤʝʭʪʘʠ ʛʘʟ״ʦ) ʤʫʪʘʥʦʩʠʙ ʘʩʪ. ɻʘʟ״ʦʠ ʘʩʦʩ O2, N2, 

CO2, H2S, H2, CH4 ʤʝʙʦʰʘʜ. ɼʘʨ ʘʢʩʘʨʠ ʤʘʚʨʠʜ״ʦ ʜʘʨ ʤʘʩʩʘ ʷʢ ʸ ʜʫ, ʢʘʤ ʩʝ ʛʘʟ 

ʙʘʨʪʘʨ ʜʦʨʘʜ. 

ʆʢʩʠʛʝʥ ʜʦʨʦʠ ʘ״ʘʤʠʷʪʠ ʙʫʟʫʨʛʠ ʛʝʦʭʠʤʠʷʚ  ʤʝʙʦʰʘʜ, ʢʠ ʤʠץʜʦʨʠ ʦʥ 

ʙʦ ʘʤʠץ ʢʘʤ ʤʝʰʘʚʘʜ. ʆʢʩʠʛʝʥ ʙʘʨʦʠ ʦʢʩʠʜʰʘʚʠʠ ֹוʫʟʲ״ʦʠ ʤʠʥʝʨʘʣ  ʚʘ ʛʘʟʠʠ 
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ʦʙ, ʠʥʯʫʥʠʥ ʙʘʨʦʠ ʙʘ ʚʫֹוʫʜ ʦʤʘʜʘʥʠ ʠʦʥ״ʦʠ ʤʫʨʨʘʢʘʙʠ ʦʢʩʠʛʝʥʜʦʨ SO4
-
, 

HCO3
-
, CO3

2- 
ʚʘ סʘʡʨʘ ʩʘʨʬ ʤʝʰʘʚʘʜ. 

ɻʘʟʠ ʢʘʨʙʦʥ ʘʟ ֹוʠ״ʘʪʠ ʭʠʤʠʷʚ  ʭʝʣʝ ʬʘʲʦʣ ʙʫʜʘ, ʙʦ ʦʙ ʚʘ ʢʦʤʧʦʥʝʥʪ״ʦʠ 

ʦʥ ʙʘ ʨʝʘʢʩʠʷ״ʦʠ ʩʝʨʰʫʤʦʨ ʜʦʭʠʣ ʤʝʰʘʚʘʜ, ʜʘʨ ʤʫʚʦʟʠʥʘʪʠ CO2
-
, CO3

2-
,
 

HCO3
-
ʠʰʪʠʨʦʢ ʤʝʢʫʥʘʜ: ʭʦʩʠ ʦʙ״ʦʠ ʤʘʲʜʘʥʠʠ ʢʘʨʙʦʥʜʦʨ, ʢʠ ʤʠץʜʦʨʠ ʦʥ ʙʘ 

ʯʘʥʜ ʛ/ʣ ʤʝʨʘʩʘʜ. ʅʠʪʨʦʛʝʥ ʜʘʨ ״ʘʤʘ ʦʙ״ʦ ʤʘʚֹוʫʜ ʘʩʪ ʚʘ ʪʦ 95-99% ʘʟ ʛʘʟ״ʦʠ 

ʧʫʨʨʘʠ ʦʙ״ʦʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ. 

ʉʫʣʬʠʜʠ ʛʠʜʨʦʛʝʥ ʙʘʨʦʠ ʦʙ״ʦʠ ʯʫץʫʨ ʭʦʩ ʘʩʪ, ʙʘʲʟʘʥ ʤʠץʜʦʨʠ ʦʥ ʙʘ 

ʯʘʥʩʘʜ ʤʛ/ʣ ʤʝʨʘʩʘʜ, ʦʥ ʘʛʝʥʪʠ ʤʫʭʠʤʠ ʨʝʘʢʩʠʷ״ʦʠ ʭʠʤʠʷʚ  ʙʫʜʘ, ʜʘʨ 

ʤʫʚʦʟʠʥʘʪʠ H2S, SO4
-2
, SH ʠʰʪʠʨʦʢ ʤʝʢʫʥʘʜ. 

ɻʘʟ״ʦʠ ʢʘʨʙʦʛʠʜʨʠʜ (ʤʝʪʘʥ, ʵʪʘʥ, ʧʨʦʧʘʥ, ʙʫʪʘʥ ʚʘ סʘʡʨʘ) ʦʙ״ʦʠ ʢʦʥ״ʦʠ 

ʥʝʬʪʫ ʛʘʟʨʦ ״ʘʤʝʰʘ ʩʝʨ ʤʝʢʫʥʘʜ. ʄʝʪʘʥ ʘʢʩʘʨ ʚʘץʪ ʘʟ ʛʘʟ״ʦʠ ʜʠʛʘʨ ʙʘʨʪʘʨ  

ʜʦʰʪʘ, ʦʙ״ʦʠ ʤʝʪʘʥʠʨʦ ʙʦ ʛʘʟ״ʦ ʪʦ 10000 ʤʣ/ʣ ʙʘ ʚʫֹוʫʜ ʤʝʦʨʘʜ. ɻʠʜʨʦʛʝʥ 

ʢʘʤʪʘʨ ʦʤ ʭʪʘ ʰʫʜʘʘʩʪ; ʙʘʲʟʘʥ 25-30% - ʠ ʤʠץʜʦʨʠ ʫʤʫʤʠʠ ʛʘʟ״ʦʠ 

ʤʘ״ʣʫʣʰʫʜʘʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ. 

ɼʘʨ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʦʠ״ʦʠ ʘʩʦʩʠʠ ʜʘʨ ʙʦʣʦ ʟʠʢʨʰʫʜʘ ʛʘʟ״ʘʡʨ ʘʟ ʛʘʟס 

ʠʥʝʨʪ  (ʥʝʦʥ, ʘʨʛʦʥ) ʛʝʣʠʡ, ʵʤʘʥʘʪʩʠʷʠ ʨʘʜʠʡ ʚʘ ʪʦʨʠʡ, ʠʥʯʫʥʠʥ ʉʆ, ʅʉl, 

HF, SO2, Cl, S, NH3 ʤʘʚֹוʫʜʘʥʜ. ʆʙ״ʦʠ ʙʘ ʠʩʪʠʣʦ״ ʬʫʤʘʨʦʣʠ ʤʠʥʪʘץʘ״ʦʠ 

ʚʫʣʢʘʥʠʟʤʠ ʤʫʦʩʠʨ, ʢʠ ʜʦʨʦʠ ʛʘʟ״ʦʠ ʤʫʨʘʢʢʘʙʠ ʪʘʨʢʠʙ (HCl, HF, CO, CO2, 

H2S, SO2 ʚʘ סʘʡʨʘ) ʤʝʙʦʰʘʥʜ, ʪʘʚʘֹוֹוʫ״ʠ ʟʠʸʜ ʜʦʨʘʥʜ. ʆʙ״ʦʝ,ʢʠ ʤʠץʜʦʨʠ 

ʟʠʸʜʠ ʛʘʟʠ ʢʘʨʙʦʥ ʜʦʨʘʥʜ, ʘʩʦʩʘʥ ʪʫʨʰ  ʤʝʙʦʰʘʥʜ; ʦʙ״ʦʠ ʜʦʨʦʠ ʦʢʩʠʛʝʥ 

 ʘʤʯʫʥ״ ʦʠ ʜʦʨʦʠ ʩʫʣʬʠʜʠ ʛʠʜʨʦʛʝʥ״ʘʤʯʫʥ ʘʛʝʥʪʠ ʦʢʩʠʜʢʫʥʘʥʘʜʘ ʚʘ ʦʙ״

ʨʝʜʫʢʩʠʷ ʘʤʘʣ ʤʝʢʫʥʘʜ. 

ʆʢʩʠʛʝʥ ʆ2 ʜʘʨ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʙʘ ʤʠץʜʦʨʠ ʭʝʣʝ ʟʠʸʜ (ʪʦ 14 ʤʛ/ʣ) 

ʤʘʚֹוʫʜ ʘʩʪ. ɹʦ ʦʢʩʠʛʝʥ ʙʦʡ ʰʫʜʘʥʠ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʘʥʛʦʤʠ ʬʦʪʦʩʠʥʪʝʟ ʙʘ״ 

ʘʤʘʣ ʤʝʦʷʜ. ʈʘʚʘʥʜ״ʦʝ, ʢʠ ʤʠץʜʦʨʠ ʦʢʩʠʛʝʥʠ ʤʘ״ʣʫʣʰʫʜʘʨʦ ʢʘʤ ʤʝʢʫʥʘʜ, 

ʨʝʘʢʩʠʷ״ʦʝʨʦ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʥʜ,ʢʠ ʙʦ ʠʩʪʝʲʤʦʣʠ ʦʥ ʙʘʨʦʠ ʦʢʩʠʜʰʘʚʠʠ 

ʤʦʜʜʘ״ʦʠ ʛʫʥʦʛʫʥ, ʘʟ ֹוʫʤʣʘ ʤʦʜʜʘ״ʦʠ ʦʨʛʘʥʠʢ , ʦʙʠ ʠʬʣʦʩʢʫʥʘʥʜʘ, ʠʥʯʫʥʠʥ 

ʬʝʨʤʝʥʪʘʪʩʠʷ, ʧ ʩʠʜʘ ʚʘ סʘʡʨʘ. 

ɼʫʦʢʩʠʜʠ ʢʘʨʙʦʥ ʉʆ2, ʢʠ ʜʘʨ ʦʙ ʜʘʨ ʰʘʢʣʠ ʜʫʦʢʩʠʜʠ ʢʘʨʙʦʥ ʛʫʜʦʭʪʘ 

ʤʘʚֹוʫʜ ʘʩʪ, ʦʟʦʜ ʥʦʤʠʜʘ ʤʝʰʘʚʘʜ. ʆʙ ʙʘ ֹוʠʥʩ״ʦ ֹוʦʨ  ʰʫʜʘ, ʘʟ ʜʫʦʢʩʠʜʠ 

ʢʘʨʙʦʥ ʙʦʡ ʤʝʰʘʚʘʜ, ʢʠ ʦʥ ʜʘʨ ʥʘʪʠֹוʘʠ ʙʦ ʠʰʪʠʨʦʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤ״ʦ 

ʧʦʰʠʜʘʥ  ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʦʨʛʘʥʠʢ  ʙʘ ʚʫֹוʫʜ ʤʝʦʷʜ. 

ʊʘʨʢʠʙʠ ʢʦʣʣʦʠʜ  - ʜʘʨ ״ʦʣʘʪʠ ʢʦʣʣʦʠʜ  ʦʙ ʛʠʜʨʦʦʢʩʠʜ״ʦʠ ʦ״ʘʥ 

Fe(OH)3 ʚʘ ʛʠʜʨʦʦʢʩʠʜ״ʦʠ ʘʣʶʤʠʥʠʡ Al(OH)3, ʢʠʩʣʦʪʘʠ ʢʨʝʤʥʠʡ SiO2 ʚʘ 

ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʦʨʛʘʥʠʢ  ʜʦʨʘʥʜ. ʀʥ ʤʦʜʜʘ״ʦ ʤʘ״ʣʫʣ״ʦʠ ʥʦʫʩʪʫʚʦʨʠ 

ʢʦʣʦʠʜʠʨʦ ʙʘ ʚʫֹוʫʜ ʤʝʦʨʘʥʜ, ʢʠ ʜʘʨ ʰʘʢʣʠ ʛʝʣ״ʦ ʷʢ ʤʘ״ʣʫʣʠ ʢʦʣʣʦʠʜʠʨʦ 

 .ʫʜʦ ʤʝʢʫʥʘʜוֹ

ʇʘʡʚʘʩʪʘʛʠ״ʦʠ ʦʨʛʘʥʠʢ  ï ʜʘʨ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʭʝʣʦ ʧʘ״ʥ ʰʫʜʘʘʥʜ. 

ʀʥ״ʦ ʥʘʤʦʷʥʜʘʛʦʥ ʘʤʘ ʛʫʨ״  ʦʠ ʢʠʤʠʸʚ״״  (ʢʘʨʙʦʛʠʜʨʘʪ״ʦ, ʩʘʬʝʜʘ״ʦ, 

ʨʘʚסʘʥ״ʦ) ʚʘ ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʦʨʛʘʥʠʢ  ʙʘ ʤʦʥʘʥʜʠ ʢʘʨʙʦʛʠʜʨʘʪ״ʦ, ʩʧʠʨʪ״ʦ, 

ʤʦʜʜʘ״ʦʠ ʛʫʤʫʩ, ʢʠʩʣʦʪʘ״ʦʠ ʢʘʨʙʦʥ ʤʝʙʦʰʘʥʜ. 

ʄʠץʜʦʨʠ ʫʤʫʤʠʠ ʉʦʨʛ ʘʟ 24 ʪʦ 40 ʤʛ/ʣ ʘʩʪ. ɼʘʨ ʙʘʨʦʙʘʨʠ ʠʥ, ʦʙ״ʦʠ 

ʟʝʨʠʟʘʤʠʥ  ʜʘʨ ʤʠʥʪʘץʘ״ʦʠ ʭʫʰʢ 20-25 ʤʛ/ʣ ʉʦʨʛ, ʜʘʨ ʤʠʥʪʘץʘ״ʦʠ ʥʘʤʥʦʢ 35 
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ʤʛ/ʣ ʚʘ ʦʙ״ʦʠ ʘʤʠʢʠ ʤʘ״ʜʫʜ ʪʦ 40 ʤʛ/ʣ ʜʦʨʘʥʜ. ʀʥ ʤʦʜʜʘ״ʦ ʧʘʡʚʘʩʪʘʛʠ״ʦʠ 

ʭʠʤʠʷʚʠʠ ʥʦʫʩʪʫʚʦʨʠ ʪʘʨʢʠʙʘʰʦʥ ʤʫʨʘʢʢʘʙ (ʤʦʜʜʘ״ʦʠ ʛʫʤʠʥ, ʢʠʩʣʦʪʘʠ 

ʛʫʤʫʩ) ʤʝʙʦʰʘʥʜ. ʄʦʜʜʘ״ʦʠ ʛʫʤʠʥ  ʘʟ ʥʫץʪʘʠ ʥʘʟʘʨʠ ʛʠʛʠʝʥ  ʟʘ״ʨʦʣʫʜ ʚʘ 

ʙʝʟʘʨʘʨ ʙʫʜʘ, ʙʘ ʦʙ ʭʦʩʠʷʪ״ʦʠ ʭʦʩʠ ʦʥ ï ʨʘʥʛʠ ʟʘʨʜ, ʙʫʡ ʚʘ ʪʘʲʤʠ ʰʠʨʠʥ 

ʤʝʜʠ״ʘʜ. 

ʄʠʢʨʦʬʣʦʨʘ - ʙʘʢʪʝʨʠ̫ ʦʠ ʟʝʨʠʟʘʤʠʥ״ʦ ʜʘʨ ʦʙ״ , ʢʠ ʜʘʨ ʯʫץʫʨʠʠ 

ʯʘʥʜʠʥ ʢʠʣʦʤʝʪʨ ʚʦץʝʲ ʛʘʨʜʠʜʘʘʥʜ, ʧʘʡʜʦ ʤʝʰʘʚʘʥʜ. ɼʘʨ ʤʠʥʪʘץʘʠ 

ʤʫʙʦʜʠʣʘʠ ʬʘʲʦʣʠ ʦʙ ʙʘʢʪʝʨʷ״ʦ ʚʘ ʩʘʧʨʦʬʠʪ״ʦʠ ʧ ʩʠʜʘ ʚʘ ʧʘʪʦʛʝʥ  ʙʝʰʪʘʨ 

ʤʘʲʣʫʤʘʥʜ, ʢʠ ʤʦʜʜʘ״ʦʠ ʩʘʬʝʜʘ״ʦʨʦ ʪʘֹוʟʠʷ ʤʝʢʫʥʘʥʜ ʚʘ ʦʙʨʦ ʠʬʣʦʩ 

ʤʝʢʫʥʘʥʜ. ɼʘʨ ʦʙ״ʦʠ ʯʫץʫʨ ʯʫʥʠʥ ʛʫʨ  ʦ ʙʘ ʤʦʥʘʥʜʠ״ʦʠ ʙʘʢʪʝʨʷ״״

ʩʫʣʬʘʪ״ʦʩʠʣʢʫʥʘʥʜʘ, ʤʝʪʘʥ״ʦʩʠʣʢʫʥʘʥʜʘ, ʜʝʥʠʪʨʠʬʠʢʘʪʩʠʷ ʚʘ סʘʡʨʘ 

ʠʥʢʠʰʦʬ ʤʝʸʙʘʥʜ. ɼʘʨ ʥʘʪʠֹוʘʠ ʬʘʲʦʣʠʷʪʠ ״ʘʸʪʠʠ ʙʘʢʪʝʨʷ״ʦ ʛʘʟ״ʦʠ ʟʠʸʜ ʙʘ 

ʚʫֹוʫʜ ʤʝʦʷʥʜ: H2S, CO2, CH4, N2 H2 ʚʘ סʘʡʨʘ״ʦ ʙʠʩʸʨ ʙʘʢʪʝʨʷ״ʦ ʙʘ 

ʦʢʩʠʜʰʘʚʠʠ ʤʦʜʜʘ״ʦʠ ʤʠʥʝʨʘʣ  ʚʘ ʦʨʛʘʥʠʢʠ, ʛʘʟ״ʦ ʤʫʩʦʠʜʘʪ ʤʝʢʫʥʘʥʜ. 

ʀʥ״ʦ ʙʘʢʪʝʨʷ״ʦʠ ʪʠʦʥʠ ʚʘ ʩʫʣʬʫʨ, ʙʘʢʪʝʨʷ״ʦʝ ʤʝʙʦʰʘʜ,ʢʠ ʛʠʜʨʦʛʝʥ, ʤʝʪʘʥ, 

ʛʝʧʪʘʥ ʚʘ סʘʡʨʘʨʦ ʦʢʩʠʜ ʤʝʢʫʥʘʥʜ. ɸʢʩʘʨʠʷʪʠ ʙʘʢʪʝʨʠʷ״ʦ ʙʘ ʪʝʨʤʦʬʠʣ״ʦ 

ʪʘʘʣʫץ ʜʦʨʘʥʜ, ʢʠ ʜʘʨ ״ʘʨʦʨʘʪʠ ʘʟ 37
0
ʉ ʙʦʣʦ ʬʘʲʦʣʦʥʘ ʠʥʢʠʰʦʬ ʤʝʸʙʘʥʜ. 

 ʦ, ʛʘʨʯʘʥʜʝ ʜʘʨ״ʘʸʪʠʠ ʦʨʛʘʥʠʟʤ״ ʘʨʦʨʘʪʝ, ʢʠ ʜʘʨ ʦʥ ʬʘʲʦʣʠʷʪʠ״ ʘʜʜʠ׳

ʰʘʢʣʠ ʟʘʠʬ ʙʦʰʘʜ ״ʘʤ, ʠʜʦʤʘ ʜʦʨʘʜ, 75-80
0
ʉ ʤʝʙʦʰʘʜ. ʗʢ ץʘʪʦʨ ʙʘʢʪʝʨʷ״ʦʝ 

 .ʘʩʪʘʥʜ, ʢʠ ʤʝʪʘʚʦʥʘʥʜ ʙʦ ʰʫʨ ʙʫʜʘʥʠ ʦʙ ʪʦ 300 ʛ/ʣ ʠʥʢʠʰʦʬ ʸʙʘʥʜ״

ʐʫʤʦʨʘʠ ʙʘʢʪʝʨʷ״ʦ ʜʘʨ 1ʤʣ ʦʙ ʘʟ 10 ʪʦ 500״ ״ʫֹוʘʡʨʘʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ. ɼʘʨ 

ʰʘʨʦʠʪʠ ʤʘʭʩʫʩʘʥ ʤʫʩʦʠʜ ʰʫʤʦʨʘʠ ʦʥ״ʦ ʙʘ 1ʤʣ ʦʙ ʙʘ 2 ʤʠʣʣʠʦʥ ״ʫֹוʘʡʨʘ 

ʤʝʨʘʩʘʜ. 

ʅʘʪʠֹוʘ״ʦʠ ʪʘʜץʠץʦʪʠ ״ʦʟʠʨʘʠ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʜʘʨ ʤʦ״ʠ ʤʘʡʠ ʩʦʣʠ 

2023 ʜʘʨ ʥʦ״ʠʷ״ʦʠ ʪʦʙʝʠ ʰ.ɼʫʰʘʥʙʝ. 

ʋʩʫʣ״ʦʠ ʪʘʜץʠץʦʪ: 1) ʄʫʰʦ״ʠʜʘ״ʦ ʜʘʨ ʩʘ״ʨʦ; 2) ʊʘʩʜʠץʠ ʧʘʡʜʦʠʰʠ 

ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʦʠ״ʨʘʥʛ ʚʘ ʙʫʠ ʦʙ (ʸ ʦʙʘʥʙʦʨ ״ʠʤ ʘʟ ʯʦץʘʤʲʦʚʘʨʠʠ ʤʫʩʪʘוֹ) 

ʟʝʨʠʟʘʤʠʥ; 3) ׳ʘʨʦʨʘʪ; 4) ʨʅ; 5) ʇʦʪʝʥʩʠʘʣʠ (ʆRP-> Eh) ʛʫʟʘʨʦʥʘʥʜʘ ʚʘ 6) 

ʂʦʥʩʝʥʪʨʘʪʩʠʷʠ HCO3. 

 

ʦʠ ʟʝʨʠʟʘʤʠʥ״ʦʟʠʨʘʠ ʦʙ״ ʦʪʠץʠץʦʠ ʪʘʜ״ʘוʘʜʚʘʣʠ 1. ʅʘʪʠֹתּ  ʜʘʨ ʤʦ״ʠ ʤʘʡʠ 

ʩʦʣʠ 2023 ʜʘʨ ʥʦ״ʠʷ״ʦʠ ʪʦʙʝʠ ʰ.ɼʫʰʘʥʙʝ 

ʄʠʥʪʘץʘ ׳ʘʨʦʨʘʪ                         

t
0
C 

pH ORP mv Ec    ms/m 

ʰ.׳ʠʩʦʨ ʜʝ״ʘʠ 

ʉʘʬʦʙʘʭʰ 

 

17 

 

7,42 

 

217 

 

49,9 

ʄʘ״ʘʣʣʘʠ 

ʉʘʨʠʭʠʰʪʠ 

ʥ.ʌʠʨʜʘʚʩ 

 

16,2 

 

7,37 

 

50 

 

86.3 

ɼʝ״ʘʠ ʂʫʢʪʦʰʠ ʥ. 

ʈ ʜʘʢ 

 

16 

 

7.70 

 

201 

 

39.6 

ɼʝ״ʘʠ ʐʫʨʦʙ 25 8.07 208 36.8 

ɼʝ״ʘʠ ּת. ʈʫʤ 16.5 7.51 244 43.9 

ʄʘ״ʘʣʣʘʠ ɻʫʣʙʫʪʘ 17 7.62 12 48.1 
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 ʌʠʨʜʘʚʩ  

ʢ.ʉʘʨʠʭʠʰʪ 
16.5 7.38 215 90.8 

ʄʘ״ʘʣʣʘʠ ɸʜʦʣʘʪ 17 7.69 24 32.0 

 

ʦʠ ʟʝʨʠʟʘʤʠʥ״ʦ 1. ʄʘʟʤʫʥʠ Ca, HCO3- ʚʘ Fe ʨʦ ʜʘʨ ʦʙ״ʘʜʘʬ׳  ʙʘʨʦʠ 

ʩʠʩʪʝʤʘʠ ״ʘʣץʘʠ ʢʫʰʦʜ ʨʦֹוʝʲ ʙʘ ʥʘʩʙʠ ʅɻʄɿ ʜʦʥʠʩʪʘʥ ʤʝʙʦʷʜ 2. ʊʘʩʜʠץʠ 

ʤʘʚֹוʫʜʠʷʪ ʸ ʥʘʙʫʜʘʥʠ ֹוʫʟʲ״ʦʠ ʭʘʪʘʨʥʦʢʠ סʘʡʨʠʦʨʛʘʥʠʢ  ʜʘʨ ʦʙ״ʦʠ 

ʟʝʨʠʟʘʤʠʥ  ɼʘʨ ʩʠʩʪʝʤʘʠ ״ʘʣץʘʠ ʢʫʰʦʜʘ, ʙʘʩʪʘʥʠ ץʫʙʫʨ ʤʫʰʢʠʣ ʘʩʪ. Ca, 

HCO3 - , Fe ʄʘʚֹוʫʜʠʷʪʠ Ca ʚʘ Fe ץʫʙʫʨʨʦ ʤʝʙʘʥʜʘʜ. ʄʫʦʤʠʣʦʪʠ ʦʙ״ʦʠ 

ʟʝʨʠʟʘʤʠʥ  .ʘʪʲ ʤʝʛʘʨʜʘʜץ 

ɸʟ ʨ ʠ ʭʘʨʠʪʘ, ʢʠ ʥʫץʪʘ״ʦʠ ʠʥʪʠʭʦʙʠʨʦ ʥʠʰʦʥ ʤʝʜʠ״ʘʜ ʙʦ ʨʘץʘʤ״ʦʠ 

ʤʫʘʡʷʥ ʜʘʨ (ֹוʘʜʚʘʣʠ 2) ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ. 

 

 ʦʠ ʟʝʨʠʟʘʤʠʥʠʠ ʰ.ɼʫʰʘʥʙʝ״ʦ ʜʘʨ ʦʙ״ʜʦʨʠ ʠʦʥʠ ʵʣʝʤʝʥʪץʘʜʚʘʣʠ 2. ʄʠתּ

ˉ Na 

mg/L 

K 

mg/L 

Mg 

mg/L 

Ca 

mg/L 

F 

mg/L 

Cl 

mg/L 

NO3 

mg/L 

SO4 

mg/L 

HCO3
-
 

mg/L 

  2 47.0 6.1 32.8 65.8 0.3 20.6 49.9 57.5 469 

  3  11.3 2.1 9.1 55.4 0.3 8.8 8.2 31.4 213 

  4 8.2 7.6 21.4 52.2 0.5 7.7 0.6 45.1 290 

  5 44.7 9.3 15.7 114.6 0.5 12.5 28.3 68.4 427 

  25 121.8 2.6 45.1 41.9 0.7 24.2 30.3 147.3 424 

 25-2 72.1 2.8 42.9 39.8 0.7 13.1 33.9 71.9 488 

 35 42.7 2.8 46.2 55.8 0.5 14.1 30.1 78.6 490 

44 22.5 2.8 44.4 95.3 0.2 12.8 29.3 47.7 555 

45 22.7 3.0 50.8 66.2 0.5 10.8 22.1 42.7 549 

47 12.6 2.1 21.0 82.7 0.3 7.8 7.7 27.0 518 

49 66.3 2.1 49.1 41.8 0.6 12.7 35.2 111.8 396 

83 10.3 3.2 15.8 79.7 0.5 6.8 0.6 38.9 378 

92 24.2 2.7 24.4 90.5 0.5 11.2 33.0 97.8 403 

99 7.9 2.4 28.5 90.2 0.2 11.3 27.6 41.3 439 

 

ʉʪʘʥʜʘʨʪ״ʦʠ ʦʙʠ ʥ ʰʦʢ  ʙʘʨʦʠ ʵʣʝʤʝʥʪ״ʦʠ סʘʡʨʠʦʨʛʘʥʠʢ 

 ʊʦֹוʠʢʠʩʪʦʥ  ּתʦʧʦʥ  

Al (mg/L) 

As (mg/L) 

Ba (mg/L) 

Cd (mg/L) 

Cu (mg/L) 

Fe (mg/L) 

Mn (mg/L) 

Pb (mg/L) 

U (mg/L) 

500 

50 

100 

1 

1000 

300 

100 

30 

ï 

200 

10 

ï 

3 

1000 

300 

50 

10 

2 
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ʘʢʪʫʘʣʝʥ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. ʄʦʞʥʘ ʦʪʤʝʪʠʪʴ ʵʪʦ 
ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʚʦʜʳ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʴʪʝʚʦʛʦ 
ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ. ʊʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ Az ʠ Pb ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʥʠʞʝ ʥʦʨʤʘʪʠʚʦʚ ʧʠʪʴʝʚʦʡ 
ʚʦʜʳ. ʉʦʜʝʨʞʘʥʠʝ ʙʘʨʠʷ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʫ 
ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ. ɺʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʪʩʠʷ ʫʨʘʥʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 
ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʚʦʢʨʫʛ ɼʫʰʘʥʙʝ. ʍʦʪʷ ʵʪʦ ʢʘʞʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʷʚʣʝʥʠʝʤ, ʥʝʦʙʭʦʜʠʤ 
ʜʘʣʴʥʝʡʰʠʡ ʩʙʦʨ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ ʪʝʢʫʱʫʶ ʩʠʪʫʘʮʠʶ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʙʘʢʪʝʨʠʠ, ʘʥʘʣʠʟ, ʫʛʣʝʚʦʜʳ, ʧʠʪʴʝʚʘʷ ʚʦʜʘ, 
ʪʝʤʧʝʨʘʪʫʨʘ, ʬʠʣʴʪʨʘʮʠʷ, ʢʦʣʦʜʝʮ, ʢʦʥʪʨʦʣʴ 

 
CHEMICAL COMPOSITION OF GROUNDWATER IN THE DEPARTMENTAL 

AREAS OF DUSHANBE CITY  
Annotation: It seems that the analysis of underground waters of Tajikistan is very relevant 

and has scientific and practical interest. It can be noted that despite the fact that groundwater is 
used as a source of water for household supply in the Republic. Also, as a result of the research, 
it was determined that the concentration of As and Rb in underground water is lower than the 
standards of drinking water. Barium in underground water in many places exceeds the limit of 
drinking water in Tajikistan. The concentration of uranium is also high in underground waters 
around Dushanbe. Although this appears to be a natural occurrence, additional data collection 
is needed to better understand the current situation.  

Keywords: groundwater, bacteria, analysis, carbohydrates, drinking water, temperature, 
filtration, well, control 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʛʦʚʦʨʠʪʩʷ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʜʨʝʚʝʩʥʳʭ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʙʝʨʝʛʦʚ ʨʝʢʠ ɺʘʨʟʦʙ. ɺ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʫʱʝʣʴʷ, ʩʦ ʩʢʘʣʠʩʪʳʤʠ ʠ ʢʘʤʝʥʠʩʪʳʤʠ ʩʢʣʦʥʘʤʠ, ʛʜʝ ʨʘʩʧʘʰʢʘ ʩʢʣʦʥʦʚ 

ʙʳʣʘ ʥʝʚʦʟʤʦʞʥʘ, ʦʩʪʘʪʢʘʤʠ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʟʘʨʦʩʣʠ ʢʫʩʪʘʨʥʠʢʦʚ ʩ 

ʝʜʠʥʠʯʥʳʤʠ ʜʝʨʝʚʴʷʤʠ. ʋʯʘʩʪʢʠ ʣʝʩʘ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʫʨʦʯʠʱʘʭ, ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ 

ʯʝʣʦʚʝʢʫ. ɺ ʵʪʦʡ ʯʘʩʪʠ ʫʱʝʣʴʷ ʵʨʦʟʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʜʦʩʪʠʛʘʶʪ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ 

ʨʘʟʤʝʨʦʚ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʟʜʘʥʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʯʚʦʫʢʨʝʧʣʷʶʱʠʭ 

ʥʘʩʘʞʜʝʥʠʡ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʫʱʝʣʴʷ ʣʝʩʘ ʪʦʞʝ ʧʦʜʚʝʨʛʣʠʩʴ ʩʠʣʴʥʳʤ ʧʦʨʫʙʢʘʤ, ʥʦ 

ʦʪʩʫʪʩʪʚʠʝ ʧʦʯʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʥʘ ʢʨʫʪʳʭ ʠ ʯʘʩʪʦ ʩʢʘʣʠʩʪʳʭ ʩʢʣʦʥʘʭ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʚʝʨʥʫʪʴ ʙʦʣʴʰʠʭ ʨʘʙʦʪ ʧʦ ʦʙʣʳʩʝʥʠʶ ʩʢʣʦʥʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, 

ʧʦʜʣʝʞʘʱʠʝ ʫʢʨʝʧʣʝʥʠʶ ʯʝʨʝʟ ʦʙʣʳʩʝʥʠʝ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʷʭ 

ʫʱʝʣʴʷ, ʛʜʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʜʨʝʚʝʩʥʳʭ 

ʧʦʨʦʜ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʫʱʝʣʴʷ, ʪʦ ʟʜʝʩʴ ʭʦʣʦʜʦʩʪʦʡʢʠʝ ʠ 

ʚʣʘʛʦʣʶʙʠʚʳʝ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ ʤʦʞʥʦ ʚʳʩʘʞʠʚʘʪʴ ʪʦʣʴʢʦ ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʵʨʦʜʠʨʦʚʘʥʥʳʝ ʙʝʨʝʛʘ, ʨʝʢʘ ɺʘʨʟʦʙ, 

ʧʦʯʚʦʫʢʨʝʧʣʷʶʱʠʝ ʥʘʩʘʞʜʝʥʠʷ, ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ, ʢʫʩʪʘʨʥʠʢʠ, ʫʱʝʣʴʝ, 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ. 

 

ɺʣʠʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʱʝʣʴʝ ɺʘʨʟʦʙʘ ʦʪʨʘʟʠʣʦʩʴ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʫʱʝʣʴʷ ʦʥʘ 

ʚʳʨʫʙʣʝʥʘ ʮʝʣʠʢʦʤ, ʫʯʘʩʪʢʠ ʠʟ-ʧʦʜ ʣʝʩʘ ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʧʘʰʥʠ. ɺ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʫʱʝʣʴʷ, ʩʦ ʩʢʘʣʠʩʪʳʤʠ ʠ ʢʘʤʝʥʠʩʪʳʤʠ ʩʢʣʦʥʘʤʠ, ʛʜʝ 

ʨʘʩʧʘʰʢʘ ʩʢʣʦʥʦʚ ʙʳʣʘ ʥʝʚʦʟʤʦʞʥʘ, ʦʩʪʘʪʢʘʤʠ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʶʪʩʷ ʟʘʨʦʩʣʠ ʢʫʩʪʘʨʥʠʢʦʚ ʩ ʝʜʠʥʠʯʥʳʤʠ ʜʝʨʝʚʴʷʤʠ. ʋʯʘʩʪʢʠ ʣʝʩʘ 

ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʫʨʦʯʠʱʘʭ, ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʯʝʣʦʚʝʢʫ. ɺ ʵʪʦʡ ʯʘʩʪʠ ʫʱʝʣʴʷ 

ʵʨʦʟʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʜʦʩʪʠʛʘʶʪ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ. ʀʤʝʥʥʦ 

ʟʜʝʩʴ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʟʜʘʥʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʯʚʦʫʢʨʝʧʣʷʶʱʠʭ ʥʘʩʘʞʜʝʥʠʡ. ɺ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʫʱʝʣʴʷ ʣʝʩʘ ʪʦʞʝ ʧʦʜʚʝʨʛʣʠʩʴ ʩʠʣʴʥʳʤ ʧʦʨʫʙʢʘʤ, ʥʦ 

ʦʪʩʫʪʩʪʚʠʝ ʧʦʯʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʥʘ ʢʨʫʪʳʭ ʠ ʯʘʩʪʦ ʩʢʘʣʠʩʪʳʭ ʩʢʣʦʥʘʭ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʝʨʥʫʪʴ ʙʦʣʴʰʠʭ ʨʘʙʦʪ ʧʦ ʦʙʣʳʩʝʥʠʶ ʩʢʣʦʥʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʩʥʦʚʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʜʣʝʞʘʱʠʝ ʫʢʨʝʧʣʝʥʠʶ ʯʝʨʝʟ ʦʙʣʳʩʝʥʠʝ, 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʷʭ ʫʱʝʣʴʷ, ʛʜʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʫʱʝʣʴʷ, ʪʦ ʟʜʝʩʴ ʭʦʣʦʜʦʩʪʦʡʢʠʝ ʠ 

ʚʣʘʛʦʣʶʙʠʚʳʝ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ ʤʦʞʥʦ ʚʳʩʘʞʠʚʘʪʴ ʪʦʣʴʢʦ ʧʦ ʙʝʨʝʛʘʤ 

ʨʝʢ.  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʚ 

ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ 

ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʚʣʘʛʘ, ʥʝʦʙʭʦʜʠʤʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʘ ʩ ʜʨʫʛʦʡ ï ʧʦʜʙʦʨ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʦʨʦʜ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʦʯʝʥʴ ʦʩʣʦʞʥʷʝʪ ʨʘʙʦʪʫ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʛʨʘʥʠʯʠʪʴʩʷ ʤʘʣʳʤ ʘʩʩʦʨʪʠʤʝʥʪʦʤ 

ʧʦʨʦʜ ʠ ʢʘʢʠʤ-ʣʠʙʦ ʦʜʥʠʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʝʤʦʤ.  

ʉʧʦʩʦʙʦʤ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʨʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʚʣʘʛʠ, 

ʷʚʣʷʝʪʩʷ ʪʝʨʨʘʩʠʨʦʚʘʥʠʝ ʩʢʣʦʥʦʚ. ɺ ɺʘʨʟʦʙʩʢʦʤ ʫʱʝʣʴʝ ʪʝʨʨʘʩʠʨʦʚʘʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʜʛʦʪʦʚʢʠ ʩʢʣʦʥʦʚ ʧʦʜ ʧʦʩʘʜʢʠ. ʀʤʝʶʪʩʷ 
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ʤʝʭʘʥʠʟʤʳ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʪʝʨʨʘʩʠʨʦʚʘʥʠʶ. ʊʝʨʨʘʩʠʨʦʚʘʪʴ 

ʩʢʣʦʥʳ ʥʘʜʦ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ, ʜʘʞʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʟ-ʟʘ ʙʦʣʴʰʦʡ 

ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ ʠ ʪʨʫʜʥʦʩʪʠ ʜʦʩʪʘʚʢʠ ʤʝʭʘʥʠʟʤʦʚ ʵʪʦ ʧʨʠʜʝʪʩʷ ʜʝʣʘʪʴ 

ʚʨʫʯʥʫʶ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ 

ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʭ ʩʢʣʦʥʘʭ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ ʠ 

ʜʝʨʝʚʴʷ ʨʘʩʪʫʪ ʠʟʥʘʯʘʣʴʥʦ ʙʳʩʪʨʝʝ.  

ʈʘʟʚʦʜʠʪʴ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ ʚ ʮʝʣʷʭ ʫʢʨʝʧʣʝʥʠʷ ʧʦʯʚʳ ʥʘ ʩʢʣʦʥʘʭ 

ʤʦʞʥʦ ʧʦʩʘʜʢʦʡ ʩʝʷʥʮʝʚ ʠʣʠ ʩʘʞʝʥʮʝʚ, ʘ ʪʘʢʞʝ ʧʦʩʝʚʦʤ ʩʝʤʷʥ ʩʨʘʟʫ ʥʘ 

ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ. ɺ ʪʦʤ ʠ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʨʘʟʚʦʜʠʤʳʝ ʧʦʨʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʤʠ. ʊʘʢʠʝ ʧʦʨʦʜʳ ʚ ʧʝʨʚʳʡ ʛʦʜ ʨʘʟʚʠʚʘʶʪ ʦʙʳʯʥʦ 

ʩʪʝʨʞʥʝʚʳʝ, ʤʘʣʦ ʨʘʟʚʝʪʚʣʝʥʥʳʝ, ʥʦ ʛʣʫʙʦʢʦ ʫʭʦʜʷʱʠʝ ʚ ʧʦʯʚʫ ʢʦʨʥʠ, ʯʪʦ 

ʦʯʝʥʴ ʦʩʣʦʞʥʷʝʪ ʚʳʢʦʧʢʫ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʧʠʪʦʤʥʠʢʘ, 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʠʟʢʫʶ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʩʘʞʝʥʮʝʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘ 

ʥʝʦʨʦʰʘʝʤʳʭ ʩʢʣʦʥʘʭ ʛʦʨ ʧʦʩʝʚʫ ʩʝʤʷʥ ʩʨʘʟʫ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ ʜʦʣʞʥʦ 

ʦʪʚʦʜʠʪʴʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ.  

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʫʩʧʝʭ ʧʨʠ ʦʙʣʝʩʝʥʠʠ 

ʩʢʣʦʥʦʚ, ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦʝ ʠʭ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʧʣʦʱʘʜʠ. ʂʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ, 

ʥʘ ʥʝʦʨʦʰʘʝʤʳʭ ʩʢʣʦʥʘʭ ʧʨʠ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʣʘʛʠ ʤʦʞʥʦ ʚ ʦʜʥʦʤ 

ʥʘʩʘʞʜʝʥʠʠ ʩʤʝʰʠʚʘʪʴ ʧʦʨʦʜʳ, ʪʦʣʴʢʦ ʙʣʠʟʢʠʝ ʧʦ ʩʚʦʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ. ʉʤʝʰʝʥʠʝ ʤʝʟʦʬʠʣʴʥʳʭ ʠ ʢʩʝʨʦʬʠʣʴʥʳʭ ʧʦʨʦʜ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʣʥʦʤʫ ʠʩʯʝʟʥʦʚʝʥʠʶ ʦʜʥʠʭ, ʟʘʤʝʥʝ ʤʝʟʦʬʠʣʴʥʳʭ ʢʩʝʨʦʬʠʣʴʥʳʤʠ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤʠ ʢ ʞʝʩʪʢʠʤ ʫʩʣʦʚʠʷʤ ʫʚʣʘʞʥʝʥʠʷ. ʅʝ ʩʣʝʜʫʝʪ ʩʤʝʰʠʚʘʪʴ 

ʚ ʦʜʥʦʤ ʥʘʩʘʞʜʝʥʠʠ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ, ʠʩʧʦʣʴʟʫʷ ʧʦʩʣʝʜʩʪʚʠʝ ʢʘʢ 

çʧʦʜʛʦʥè ʜʣʷ ʷʢʦʙʳ ʣʫʯʰʝʛʦ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ. ʂʫʩʪʘʨʥʠʢʠ ʥʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʙʳʩʪʨʦʤʫ ʨʦʩʪʫ ʜʝʨʝʚʴʝʚ, ʘ ʥʘʦʙʦʨʦʪ, ʩʠʣʴʥʦ ʫʛʥʝʪʘʶʪ ʠʭ. ʂʫʩʪʘʨʥʠʢʠ 

ʩʣʝʜʫʝʪ ʚʳʨʘʱʠʚʘʪʴ ʦʪʜʝʣʴʥʦ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʨʦʜʠʨʦʚʘʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʠ ʪʦʣʴʢʦ ʟʘʨʦʩʣʷʤʠ ʠʟ ʦʜʥʦʛʦ ʚʠʜʘ. 

ʆʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʧʝʭ ʦʙʣʝʩʝʥʠʷ 

ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʩʢʣʦʥʦʚ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʨʘʟʤʝʱʝʥʠʠ ʜʝʨʝʚʴʝʚ ʥʘ ʝʜʠʥʠʮʫ 

ʧʣʦʱʘʜʠ. ʂʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ, ʥʝʣʴʟʷ ʩʦʟʜʘʚʘʪʴ ʛʫʩʪʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʨʠ ʤʘʣʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʚʣʘʛʠ ʠ ʧʨʠ ʧʣʦʭʦ ʚʳʨʘʞʝʥʥʳʭ ʧʦʯʚʘʭ. ʂʦʣʠʯʝʩʪʚʦ ʩʘʞʝʥʮʝʚ ʥʘ 

1 ʛʘ ʪʝʨʨʘʩʠʨʦʚʘʥʥʦʛʦ ʩʢʣʦʥʘ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 700-800. ʂʦʣʠʯʝʩʪʚʦ 

ʢʫʩʪʘʨʥʠʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʦ ʚʜʚʦʝ. ʇʨʠ ʫʢʨʝʧʣʝʥʠʠ ʙʝʨʝʛʦʚ ʠʣʠ 

ʫʯʘʩʪʢʦʚ ʥʘ ʥʠʞʥʠʭ ʪʝʨʨʘʩʘʭ ʨʝʢ, ʛʜʝ ʚʣʘʛʘ ʚʩʝʛʜʘ ʠʤʝʝʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ, ʥʘʩʘʞʜʝʥʠʷ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʦʯʝʥʴ ʛʫʩʪʳʝ, ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʥʘ 1 

ʛʘ ʜʦ 2500 ʩʘʞʝʥʮʝʚ ʠʣʠ ʩʝʷʥʮʝʚ.  

ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʫʱʝʣʴʷ ʨ. ɺʘʨʟʦʙ ʥʘʩʪʦʣʴʢʦ ʙʣʘʛʦʧʨʠʷʪʥʳ, ʯʪʦ 

ʟʜʝʩʴ ʧʨʦʠʟʨʘʩʪʘʝʪ ʜʠʢʦ ʠ ʚ ʢʫʣʴʪʫʨʝ ʦʢʦʣʦ 180 ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ. ʀʟ ʵʪʦʛʦ ʙʦʣʴʰʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʜʦʚ ʤʥʦʛʠʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʮʝʥʥʦʩʪʠ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʩʢʣʦʥʦʚ, ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠ ʢʘʢ 

ʜʝʢʦʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ, ʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ ʟʜʝʩʴ ʢʘʢ ʟʘʧʦʚʝʜʥʳʝ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʬʣʦʨʫ ʇʘʤʠʨʦ-ɸʣʘʷ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʧʦʨʦʜ, ʪʦ ʦʥ ʦʛʨʘʥʠʯʝʥ ʩʧʠʩʢʦʤ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʠ 
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ʢʫʩʪʘʨʥʠʢʦʚ, ʣʠʙʦ ʧʨʦʰʝʜʰʠʭ ʧʝʨʚʠʯʥʦʝ ʠʩʧʳʪʘʥʠʝ ʚ ʫʱʝʣʴʝ ʨ. ɺʘʨʟʦʙ, 

ʣʠʙʦ ʨʘʩʪʫʱʠʭ ʜʠʢʦ ʚ ʛʦʨʘʭ ɺʘʨʟʦʙʘ.  

ʇʘʨʢʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ. ɺ ʜʦʣʠʥʝ ʨ. ɺʘʨʟʦʙ ʧʘʨʢʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʩʥʦʚʥʳʤ ʪʠʧʦʤ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤ ʜʣʷ ʦʪʜʳʭʘ 

ʪʨʫʜʷʱʠʭʩʷ. ʋʟʢʘʷ ʜʦʣʠʥʘ, ʦʪʩʫʪʩʪʚʠʝ ʚʳʨʘʞʝʥʥʳʭ ʪʝʨʨʘʩ ʨʝʢʠ, ʦʪʚʝʩʥʳʝ 

ʩʢʘʣʳ, ʩʧʫʩʢʘʶʱʠʝʩʷ ʯʘʩʪʦ ʢ ʩʘʤʦʡ ʨʝʢʝ, ʠʩʢʣʶʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʙʦʣɹh ʠʭ ʧʘʨʢʦʚʳʭ ʤʘʩʩʠʚʦʚ. ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʳ ʥʝʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ 

ʧʘʨʥʠʢʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʢʘʢ ʚ ʧʦʡʤʝ ɺʘʨʟʦʙʘ, ʪʘʢ 

ʠ ʚ ʝʛʦ ʙʦʢʦʚʳʭ ʫʱʝʣʴʷʭ ï ʍʦʨʦʥʛʦʥ, ʆʜʞʫʢ, ɿʠʤʯʫʨʫʜ, ɻʫʨʢʝ, ɻʫʰʘʨʳ, 

ʍʦʜʞʘ-ʆʙʠ-ɻʘʨʤ, ʦʩʦʙʝʥʥʦ ʥʘ ʦʨʦʰʘʝʤʳʭ ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ. 

ɸʩʩʦʨʪʠʤʝʥʪ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ. ʀʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʤʦʞʥʦ 

ʚʳʨʘʱʠʚʘʪʴ ʪʘʢʠʝ ʮʝʥʥʝʡʰʠʝ ʧʦʨʦʜʳ, ʢʘʢ, ʥʘʧʨʠʤʝʨ ʢʝʜʨ ʨʝʯʥʦʡ ï 

Libokedrus decurrens, ʢʠʧʘʨʠʩ ʘʨʠʟʦʥʩʢʠʡ ï Cupressus arizonica, ʪʫʶ 

ʚʦʩʪʦʯʥʫʶ ï Biota orientalis, ʢʦʥʩʢʠʡ ʢʘʰʪʘʥ ï Aesculus hippocastanus, 

ʧʘʚʣʦʚʥʠʶ ï Paulovnia tomentosa, ʰʝʣʢʦʚʫʶ ʘʢʘʮʠʶ ï Albizzia julibrissin, ʠʚʫ 

ʚʘʚʠʣʦʥʩʢʫʶ ï Salix babylonica ʠ ʜʨ.  

ɸʩʩʦʨʪʠʤʝʥʪ ʜʝʢʦʨʘʪʠʚʥʳʭ ʧʦʨʦʜ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʝʥ ʟʘ 

ʩʯʝʪ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʧʨʦʰʝʜʰʠʭ ʧʝʨʚʠʯʥʦʝ ʠʩʧʳʪʘʥʠʝ ʚ 

ʎʝʥʪʨʘʣʴʥʦʤ ɹʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ʛ. ɼʫʰʘʥʙʝ. ʂ ʯʠʩʣʫ ʜʝʨʝʚʴʝʚ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ, ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʚ ʧʘʨʢʦʚʳʭ 

ʥʘʩʘʞʜʝʥʠʷʭ, ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʠʟ ʭʚʦʡʥʳʭ ʪʘʢʠʝ, ʢʘʢ ʝʣʴ ʝʚʨʦʧʝʡʩʢʘʷ ï 

Picea excelsa, ʦʥʘ ʫʩʧʝʰʥʦ ʨʦʩʣʘ ʚ ʫʱʝʣʴʝ ʂʦʥʜʘʨʘ, ʥʦ ʙʳʣʘ ʫʥʠʯʪʦʞʝʥʘ 

ʩʝʣʝʚʳʤ ʧʦʪʦʢʦʤ, ʤʝʪʘʩʝʢʚʦʡʷ ï Metasequoia glyptostroboides, ʤʘʤʦʥʪʦʚʦ 

ʜʝʨʝʚʦ ï Sequoiadendron giganteum, ʚʝʡʤʫʪʦʚʘ ʩʦʩʥʘ ï Pinus strobus, 

ʛʠʛʘʥʪʩʢʘʷ ʪʫʷ ï Thuja plicata. ʀʟ ʣʠʩʪʦʧʘʜʥʳʭ ʧʦʨʦʜ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳ, 

ʩʫʜʷ ʧʦ ʦʧʳʪʫ ʪʦʛʦ ʞʝ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ, ʪʘʢʠʝ ʢʘʢ ʙʫʥʜʫʢ ï Gymnocladus 

canadensis, ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ ï Quercus rubur, ʧʣʘʪʘʥ ʟʘʧʘʜʥʳʡ ï Platanus 

ocidentalis, ʪʶʣʴʧʘʥʥʦʝ ʜʝʨʝʚʦ, ʠʣʠ ʣʠʨʠʦʜʝʥʜʨʦʥ ï Liriodendron tulipiferum. 

ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʠʤ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʫʩʪʘʨʥʠʢʦʚ; ʢʨʦʤʝ 

ʧʨʦʰʝʜʰʠʭ ʫʞʝ ʧʝʨʚʠʯʥʦʝ ʠʩʧʳʪʘʥʠʝ ʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʎʝʥʪʨʘʣʴʥʳʤ ʙʦʪʘʥʠʯʝʩʢʠʤ ʩʘʜʦʤ ʛ. 

ɼʫʰʘʥʙʝ ʙʫʜʜʣʝʶ ʩʥʝʞʥʫʶ ï Buddleia nivea, ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʝʡʮʠʠ, 

ʞʠʤʦʣʦʩʪʠ, ʣʷʛʝʨʩʪʨʝʤʠʶ, ʠʣʠ ʠʥʜʠʡʩʢʫʶ ʩʠʨʝʥʴ ï Lagerstronia indica. ɼʣʷ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʟ ʯʠʩʣʘ ʤʝʩʪʥʳʭ ʨʘʩʪʝʥʠʡ ʪʘʢʠʝ ʚʴʶʱʠʝʩʷ, ʢʘʢ ʜʠʢʠʡ 

ʚʠʥʦʛʨʘʜ, ʙʘʣʴʜʞʫʘʥʩʢʘʷ ʛʨʝʯʠʭʘ ï Poligonum baldshuanicum - ʦʜʥʦ ʠʟ ʩʘʤʳʭ 

ʧʦʧʫʣʷʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʛʦʨʦʜʘʭ ɽʚʨʦʧʳ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʫʢʨʘʰʝʥʠʷ 

ʠʟʛʦʨʦʜʝʡ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʦʣʙʦʚ ʠ ʢʦʣʦʥʥ. 

ʆʧʳʪ ɺʘʨʟʦʙʩʢʦʡ ʛʦʨʥʦʡ ʙʦʪʘʥʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ (ʂʦʥʜʘʨʘ) ʧʦʢʘʟʘʣ, ʯʪʦ 

ʟʘʨʦʩʣʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ Rosa ʤʦʛʫʪ ʙʳʪʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʦ 

ʧʨʝʚʨʘʱʝʥʳ ʚ ʢʫʣʴʪʫʨʥʳʝ ʨʦʟʘʨʠʠ ʧʫʪʝʤ ʧʨʠʚʠʚʢʠ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʨʦʟʳ ʢ 

ʜʠʢʠʤ ʚʠʜʘʤ ʰʠʧʦʚʥʠʢʘ ʧʨʷʤʦ ʥʘ ʤʝʩʪʝ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʥʝʦʨʦʰʘʝʤʳʭ ʩʢʣʦʥʘʭ ʛʦʨ. 
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ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʘʨʢʦʚʦʛʦ 

ʣʘʥʜʰʘʬʪʘ ʮʚʝʪʦʯʥʳʭ ʨʘʩʪʝʥʠʡ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʫʱʝʣʴʝ ɺʘʨʟʦʙʘ ʤʥʦʛʦ 

ʢʘʤʥʝʡ ʠ ʤʘʣʦ ʟʝʤʣʠ, ʮʚʝʪʥʠʢʠ, ʚʠʜʠʤʦ, ʩʣʝʜʫʝʪ ʩʦʟʜʘʚʘʪʴ ʥʝʙʦʣʴʰʠʤʠ 

ʫʯʘʩʪʢʘʤʠ. 

ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʚ ʫʟʢʦʤ ʠ ʙʦʣʴʰʦʤ ʧʦ ʧʨʦʪʷʞʝʥʠʶ ʫʱʝʣʴʶ ʨ. 

ɺʘʨʟʦʙ ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʘʨʢʦʚ, ʢʦʪʦʨʳʝ ʭʦʪʷ ʠ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʥʦ ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ ʥʝʯʪʦ ʮʝʣʦʝ, ʝʜʠʥʳʡ ʘʥʩʘʤʙʣʴ, ʚʩʝ 

ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʳ ʚʧʠʩʘʪʴʩʷ ʚ ʧʨʠʨʦʜʥʳʡ ʣʘʥʜʰʘʬʪ, ʙʳʪʴ 

ʛʘʨʤʦʥʠʯʝʩʢʠ ʫʚʷʟʘʥʳ ʩ ʨʝʣʴʝʬʦʤ ɺʘʨʟʦʙʘ, ʩ ʨʘʟʨʝʟʘʶʱʠʤʠ ʝʛʦ ʛʦʨʥʳʤʠ 

ʨʝʢʘʤʠ, ʚʦʜʦʧʘʜʘʤʠ ʠ ʧʝʨʝʧʘʜʘʤʠ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʧʨʠʨʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɺ ʥʘʰʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʩʥʦʚʦʡ ʢʦʤʧʦʟʠʮʠʠ 

ʦʩʪʘʥʫʪʩʷ ʢʨʫʪʳʝ ʩʢʘʣʠʩʪʳʝ ʩʢʣʦʥʳ ʩ ʛʨʝʙʥʝʤ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʛʦʨʥʘʷ 

ʨʝʢʘ ɺʘʨʟʦʙ.  
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ɸʈɿɪɹʀʀ ʕʂʆʃʆɻʀʀ ʈɸʉʊɸʅʀ׳ʆʀ ʄɽɺɸɼʀ׳ɸʅɼɸʀ ɼɸʈɸʀ ɺɸʈɿʆɹ 

ɸʥʥʦʪʘʪʩʠʷ: ɼʘʨ ʠʥ ʤʘϨʦʣʘ ʜʘʨ ʙʦʨʘʠ ʘʨʟʝʙʠʠ ʵʢʦʣʦʛʠʠ ʥʠϲʦʣϲʦʠ ʜʘʨʘʭʪʦʥ ʚʘ 

ʙʫʪʪʘϲʦ ʙʘʨʦʠ ʤʫʩʪʘϲʢʘʤ ʢʘʨʜʘʥʠ ʩʦϲʠʣϲʦʠ ʵʨʦʟʠʷʠ ʜʘʨʝʠ ɺʘʨʟʦʙ ʩʫʭʘʥ ʤʝʨʘʚʘʜ. ɼʘʨ 

Ϩʠʩʤʘʪʠ ʤʠʝʥʘʠ ʜʘʰʪ, ʙʦ ʜʦʤʘʥʘʢṹϲϲʦʠ ʩʘʥʛʙʦʨ, ʢʠ ʜʘʨ ʦʥ ṉʦ ʧʘϲʥ ʢʘʨʜʘʥʠ ʜʦʤʘʥʘʢṹϲϲʦ 

Ϥʘʡʨʠʠʤʢʦʥ ʙʫʜ, ʙʦϨʠʤʦʥʜʘϲʦʠ ʨʘʩʪʘʥʠϲʦʠ ṉʘʥʛʘʣ ʘʣʘʬϲʦʠ ʙʫʪʪʘϲʦ ʙʦ ʜʘʨʘʭʪʦʥʠ ʷʛʦʥʘ 

ʤʝʙʦʰʘʥʜ. ϧʠʪʲʘϲʦʠ ṉʘʥʛʘʣ ʜʘʨ ʜʘʰʪϲʦʠ ʙʘʨʦʠ ʠʥʩʦʥ ʜʘʩʪʨʘʩ ʙʦϨṯ ʤʦʥʜʘʘʥʜ. ɼʘʨ ʠʥ 

Ϩʠʩʤʘʪʠ ʜʘʨʘ, ʨʘʚʘʥʜϲʦʠ ʵʨʦʟʠʷ ʙʘ ʘʥʜʦʟʘʠ ʬʘʣʦʢʘʪʦʚʘʨ ʤʝʨʘʩʘʥʜ. ɼʘʨ ʠʥ ṉʦ ʙʦʷʜ 

ʙʝʰʪʘʨ ʥʠϲʦʣϲʦʠ ʤʫʩʪʘϲʢʘʤʢʫʥʘʥʜʘʠ ʭʦʢ ʩʦʭʪʘ ʰʘʚʘʥʜ. ɼʘʨ Ϩʠʩʤʘʪʠ ʙʦʣʦʠʠ ʜʘʰʪ 

ṉʘʥʛʘʣϲʦ ʥʠʟ ʙʘ ʙʫʨʠʜʘʥʠ ʰʘʜʠʜ ʜʫʯʦʨ ʰʫʜʘʥʜ, ʘʤʤʦ ʥʘʙʫʜʘʥʠ ʩʫʙʩʪʨʘʪʠ ʭʦʢ ʜʘʨ 

ʜʦʤʘʥʘʢṹϲϲʦʠ ʪʝʧʧʘ ʚʘ ʘʢʩʘʨ ʚʘϨʪ ʩʘʥʛʙʦʨ ʠʤʢʦʥ ʥʘʤʝʜʠϲʘʜ, ʢʠ ʢʦʨϲʦʠ ʟʠʝʜʝʨʦ ʙʘʨʦʠ 

ʙʫʨʠʜʘʥʠ ʜʦʤʘʥʘʢṹϲϲʦ ʦϤʦʟ ʢʫʥʘʥʜ. ϱʘʤʠʥ ʪʘʨʠϨ, Ϩʘʣʘʤʨʘʚϲʦʠ ʘʩʦʩʠʠ ʤʫʩʪʘϲʢʘʤʰʘʚʘʥʜʘ 
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ʜʘʨ Ϩʠʩʤʘʪϲʦʠ ʧʦʝʥṯ ʚʘ ʤʠʝʥʘʠ ʜʘʰʪ ṉʦʡʛʠʨʘʥʜ, ʢʠ ʜʘʨ ʦʥ ʰʘʨʦʠʪʠ ʠϨʣʠʤṯ ʙʘʨʦʠ 

ʘʬʟʦʠʰʠ ʥʘʚʲϲʦʠ ʜʘʨʘʭʪʦʥ ʚʘ ʙʫʪʪʘϲʦ ʤʫʩʦʠʜʪʘʨ ʘʩʪ. ɼʘʨ Ϩʠʩʤʘʪʠ ʙʦʣʦʠʠ ʜʘʰʪ 

ṉʘʥʛʘʣϲʦ ʥʠʟ ʙʘ ʙʫʨʠʜʘʥʠ ʰʘʜʠʜ ʜʫʯʦʨ ʰʫʜʘʥʜ, ʘʤʤʦ ʥʘʙʫʜʘʥʠ ʩʫʙʩʪʨʘʪʠ ʭʦʢ ʜʘʨ 

ʜʦʤʘʥʘʢṹϲϲʦʠ ʪʝʧʧʘ ʚʘ ʘʢʩʘʨ ʚʘϨʪ ʩʘʥʛʙʦʨ ʠʤʢʦʥ ʥʘʤʝʜʠϲʘʜ, ʢʠ ʢʦʨϲʦʠ ʟʠʝʜʝʨʦ ʙʘʨʦʠ 

ʙʫʨʠʜʘʥʠ ʜʦʤʘʥʘʢṹϲϲʦ ʦϤʦʟ ʢʫʥʘʥʜ. ϱʘʤʠʥ ʪʘʨʠϨ, Ϩʘʣʘʤʨʘʚϲʦʠ ʘʩʦʩʠʠ ʤʫʩʪʘϲʢʘʤʰʘʚʘʥʜʘ 

ʪʘʚʘʩʩʫʪʠ ʜʘʨ Ϩʠʩʤʘʪϲʦʠ ʧʦʝʥṯ ʚʘ ʤʠʝʥʘʠ ʜʘʰʪ ṉʦʡʛʠʨʘʥʜ, ʢʠ ʜʘʨ ʦʥ ʰʘʨʦʠʪʠ ʠϨʣʠʤṯ 

ʙʘʨʦʠ ʘʬʟʦʠʰʠ ʥʘʚʲϲʦʠ ʜʘʨʘʭʪʦʥ ʚʘ ʙʫʪʪʘϲʦ ʤʫʩʦʠʜʪʘʨ ʘʩʪ. ɼʘʨ ʨʦʙʠʪʘ ʙʘ ʙʦʣʦʠ ʜʘʨʘ, 

ʜʘʨʘʭʪʦʥ ʚʘ ʙʫʪʪʘϲʦʠ ʙʘ ʭʫʥʫʢṯ ʪʦʙʦʚʘʨ ʚʘ ʥʘʤʥʦʢʨʦ ʪʘʥϲʦ ʜʘʨ ʩʦϲʠʣϲʦʠ ʜʘʨʝϲʦ 

ʰʠʥʦʥʜʘʥ ʤʫʤʢʠʥ ʘʩʪ.  

ʂʘʣʠʜʚʦʞʘϲʦ: ʘʨʟʝʙʠʠ ʵʢʦʣʦʛṯ, ʩʦϲʠʣϲʦʠ ʵʨʦʟʠʷʰʫʜʘ, ʜʘʨʝʠ ɺʘʨʟʦʙ, ʥʠϲʦʣϲʦʠ 

ʤʫʩʪʘϲʢʘʤʢʫʥʘʥʜʘʠ ʭʦʢ, ṉʠʥʩϲʦʠ ʜʘʨʘʭʪʦʥ, ʙʫʪʪʘϲʦ, ʜʘʰʪ, ʨʘʩʪʘʥʠϲʦ, ʰʘʨʦʠʪʠ ʪʘʙʠṯ.  

 

ECOLOGICAL ASSESSMENT OF WILD FRUIT PLANTS OF THE VARZOB 

GORGE 

Annotation: The paper considers of the ecological assessment of tree and shrub 

plantations to strengthen of the Varzob riverôs eroded banks. The remnants of forest vegetation 

in the middle part of the gorge, with rocky and stony slopes where plowing was impossible, are 

thickets of shrubs with occasional trees. The sections of forest have been preserved in the remote 

areas that are difficult for humans to reach. In this part of the gorge, erosion processes reach 

catastrophic proportions. In this area, there should be more soil-stabilizing plantations created. 

In the upper part of the forest gorge, there were also heavy logging activities, but the lack of soil 

substrate on steep and often rocky slopes does not allow for large-scale work to be carried out to 

prevent soil erosion. Thus, the main areas to be strengthened are located in the lower and 

middle parts of the gorge, where climatic conditions are most favorable for the growth of trees 

and shrubs. As for the upper part of the gorge, here cold-resistant and moisture-loving trees and 

shrubs can be planted only along the banks of the rivers. 

Keywords: ecological assessment, eroded banks, Varzob river, soil-strengthening 

plantings, tree species, shrubs, gorge, vegetation, natural conditions. 

 

 

ɿɸɻʈʗɿʅɽʅʀɽ ɸʊʄʆʉʌɽʈʓ ɺ ɻʆʈʆɼɽ ɼʋʐɸʅɹɽ 

 

ʉʘʣʠʤʦʚʘ ʄ.ʊ., 

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ  

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʟʘʛʨʷʟʥʝʥʠʠ ʘʪʤʦʩʬʝʨʳ 

ʛʦʨʦʜʘ ɼʫʰʘʥʙʝ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠ/ʠʣʠ ʩʥʠʞʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʡ 

ʘʪʤʦʩʬʝʨʳ ʛʦʨʦʜʘ.  

 ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʞʠʪʝʣʠ ʛʦʨʦʜʘ ʞʘʣʫʶʪʩʷ ʥʘ ʤʛʣʫ ʠ ʩʤʦʛ, ʢʦʪʦʨʳʤʠ ʯʘʩʪʦ 

ʦʢʫʪʘʥʘ ʩʪʦʣʠʮʘ. ʉʧʝʮʠʘʣʠʩʪʳ ʩʚʷʟʳʚʘʶʪ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʦʟʜʫʭʘ 

ʩ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʯʝʨʪʝ 

ʛʦʨʦʜʘ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʩʘʤʦʤ ʛʨʷʟʥʦʤ ʪʦʧʣʠʚʝ ï ʫʛʣʝ, ʤʘʩʰʪʘʙʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʥʦʛʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ, ʩʦʢʨʘʱʝʥʠʝ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʣʝʥʳʭ ʟʦʥ 

ʠ ʥʘʩʘʞʜʝʥʠʡ ð ʚʩʝ ʵʪʦ ʚʥʦʩʠʪ ʥʝʛʘʪʠʚʥʳʡ ʚʢʣʘʜ ʚ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ 

ʚ ɼʫʰʘʥʙʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʦʜ ɼʫʰʘʥʙʝ, ʉʆ2, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ, ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʦʣʠʮʘ ʊʘʜʞʠʢʠʩʪʘʥʘ ï ʛʦʨʦʜ ɼʫʰʘʥʙʝ ʧʦ ʢʘʯʝʩʪʚʫ 

ʚʦʟʜʫʭʘ ʥʘʭʦʜʠʪʩʷ ʚ ʜʚʘʜʮʘʪʢʝ ʥʘʠʭʫʜʰʠʭ ʛʦʨʦʜʦʚ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 
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ʨʝʛʠʦʥʘ. ʇʦ ʦʮʝʥʢʘʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) 

ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʘʭ ʠ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʘʭ ʚ 2016ʛ. ʚ 

ʤʠʨʝ ʧʨʠʚʝʣʦ ʢ 4.2 ʤʠʣʣʠʦʥʘʤ ʩʣʫʯʘʝʚ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʠ. ɹʨʝʤʷ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʳʩʦʢʠʤ ʜʣʷ 

ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥ ʩ ʥʠʟʢʠʤ ʠ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʦʚ. ʀʟ 4,2 ʤʣʥ. ʩʣʫʯʘʝʚ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʠ 91% ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʥʥʦ ʥʘ ʵʪʠ ʩʪʨʘʥʳ. ɼʘʥʥʳʝ 

ʆʨʛʘʥʠʟʘʮʠʠ ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʉʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʈʘʟʚʠʪʠʷ (ʆʕʉʈ) 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʦʙʦʰʣʦʩʴ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʚ 0,3% 

ɺɺʇ ʚ 2015 ʛ., ʘ ʨʘʩʭʦʜʳ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠʟ-ʟʘ ʥʝʛʦ ï ʝʱʝ ʚ 6% 

ʛʣʦʙʘʣʴʥʦʛʦ ɺɺʇ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʤʠʩʩʠʠ 

ʭʠʤʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʘʪʤʦʩʬʝʨʫ ʛ. ɼʫʰʘʥʙʝ ʥʘ ʥʘʯʘʣʦ 2019 ʛʦʜʘ 

ʷʚʣʷʶʪʩʷ ʊʕʎ-2, ɼʫʰʘʥʙʠʥʩʢʠʡ ʮʝʤʟʘʚʦʜ, ʜʨʫʛʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʛʦʨʦʜʘ, ʢʦʪʝʣʴʥʳʝ, ʘ ʪʘʢʞʝ ʤʘʣʳʝ ʮʝʭʘ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʠ 

ʩʞʠʛʘʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʪʭʦʜʦʚ. 

ʄʥʦʛʦ ʩʪʦʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ 

ʠʩʧʦʣʴʟʫʶʪ ʫʛʦʣʴ. ʅʘʧʨʠʤʝʨ, ʚ ʛʦʨʦʜʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 24 ʧʨʝʜʧʨʠʷʪʠʷ, 

ʚʳʨʘʙʘʪʳʚʘʶʱʠʝ ʪʝʧʣʦ ʧʫʪʝʤ ʩʞʠʛʘʥʠʷ ʫʛʦʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ʅʘʠʙʦʣʝʝ 

ʢʨʫʧʥʘʷ ʠʟ ʥʠʭ ɼʫʰʘʥʙʠʥʩʢʘʷ ʊʕʎ 2, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʥʝʨʛʦʢʦʤʧʘʥʠʠ ʆɸʍʂ çɹʘʨʢʠ ʊʦʯʠʢè, ʢʦʪʦʨʘʷ 

ʚʳʨʘʙʦʪʘʣʘ ʚ 2018ʛ. 671,2 ɻʢʘʣ ʪʝʧʣʘ ʠʣʠ 82% ʦʪ ʦʙʱʝʡ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʧʦ ʨʝʩʧʫʙʣʠʢʝ. 

ʊʘʢʞʝ ʫʛʦʣʴ ʠʩʧʦʣʴʟʫʶʪ 434 ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʚ ɼʫʰʘʥʙʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʢʦʨʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʤʝʙʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʳʜʝʣʷʶʱʝʡ 

ʚ ʘʪʤʦʩʬʝʨʫ ʛʦʨʦʜʘ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ: ʨʘʩʪʚʦʨʠʪʝʣʠ, ʬʦʨʤʘʣʴʜʝʛʠʜ, ʦʢʩʠʜ 

ʫʛʣʝʨʦʜʘ, ʘʤʤʠʘʢ, ʜʨ. ʆʩʥʦʚʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛ. 

ɼʫʰʘʥʙʝ ʷʚʣʷʶʪʩʷ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ï (ʪʯ), ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ 93% ʦʪ ʚʩʝʛʦ 

ʦʙʲʝʤʘ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʪʦʣʠʮʳ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʪʯ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʫʨʦʚʥʷ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ. ʪʯ ʩʦʩʪʦʷʪ ʠʟ ʩʣʦʞʥʦʡ ʩʤʝʩʠ ʪʚʝʨʜʳʭ ʠ ʞʠʜʢʠʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚʦ ʚʟʚʝʰʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʚ ʚʦʟʜʫʭʝ. ʂʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʦʙʳʯʥʦ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʜʥʝʚʥʳʭ ʠʣʠ 

ʛʦʜʦʚʳʭ ʫʨʦʚʥʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʯ 10 ʚ ʦʜʥʦʤ ʢʫʙʠʯʝʩʢʦʤ ʤʝʪʨʝ ʚʦʟʜʫʭʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʦʪʭʦʜʷʱʠʭ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʟʘ ʧʝʨʠʦʜ 1991-2018ʛʦʜʳ, ʚ ʩʨʝʜʥʝʤ ʧʦ ʊʘʜʞʠʢʠʩʪʘʥʫ ʩʥʠʟʠʣʦʩʴ 

ʧʦʯʪʠ ʥʘ 200 ʪʳʩ. ʪʦʥʥ. ʅʦ ʧʦ ɼʫʰʘʥʙʝ ʟʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʦʙʲʝʤ ʚʨʝʜʥʳʭ 

ʚʳʙʨʦʩʦʚ ʫʚʝʣʠʯʠʣʩʷ, ʩʦʩʪʘʚʠʚ 86 % ʦʪ ʦʙʱʝʡ ʩʫʤʤʳ ʚʳʙʨʦʩʦʚ ʧʦ 

ʨʝʩʧʫʙʣʠʢʝ ʚ 2018ʛ. 

ʂʦʣʠʯʝʩʪʚʦ ʛʨʷʟʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ɼʫʰʘʥʙʝ ʚ 2018 ʛ. 

ʧʨʝʚʳʩʠʣʦ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʧʦ ʛʦʨʦʜʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1991ʛ., ʢʦʛʜʘ ɼʫʰʘʥʙʝ 

ʚʭʦʜʠʣ ʚ ʜʝʩʷʪʢʫ ʛʨʷʟʥʳʭ ʛʦʨʦʜʦʚ ʉʉʉʈ. 

ʆʙʲʝʤʳ ʚʳʜʝʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʦ ʛ. ɼʫʰʘʥʙʝ ʨʘʩʪʫʪ 

ʫʩʢʦʨʝʥʥʳʤʠ ʪʝʤʧʘʤʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʛʦʨʦʜʘʤʠ ʈʊ. ʊʦʣʴʢʦ ʟʘ ʦʜʠʥ 
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ʛʦʜ (2017-2018) ʦʙʲʝʤ ʚʳʜʝʣʝʥʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʘʪʤʦʩʬʝʨʫ ʛʦʨʦʜʘ 

ʫʚʝʣʠʯʠʣʩʷ ʚ 2,6 ʨʘʟʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ 2016ʛ. ï ʚ 55 ʨʘʟ, 2015ʛ ï 88 ʨʘʟ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʛ. ɼʫʰʘʥʙʝ 

ʚ 2018 ʛʦʜʫ ʧʨʝʚʳʰʘʝʪ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʚ ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʟʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʢʘʢ ʈʈʇ ʠ ʉʦʛʜʠʡʩʢʘʷ ʦʙʣʘʩʪʴ. 

ʈʦʩʪ ʦʙʲʝʤʘ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ɼʫʰʘʥʙʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩ 

2015ʛ., ʩʦʚʧʘʜʘʶʱʝʛʦ ʧʦ ʚʨʝʤʝʥʠ ʩ ʥʘʙʦʨʦʤ ʤʦʱʥʦʩʪʠ ʥʘ ɼʫʰʘʥʙʠʥʩʢʦʡ 

ʊʕʎ 2 ʚʙʣʠʟʠ ʦʜʥʦʛʦ ʠʟ ʤʠʢʨʦʨʘʡʦʥʦʚ ʛʦʨʦʜʘ. ɺʪʦʨʘʷ ʦʯʝʨʝʜʴ ʊʕʎ 2 

ʤʦʱʥʦʩʪʴʶ 300 ʤɺʪ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʩʝʥʪʷʙʨʝ 2014ʛ., 

ʧʦʜʨʷʜʯʠʢ ʩʪʘʥʮʠʠ ï ʢʠʪʘʡʩʢʘʷ ʢʦʤʧʘʥʠʷ ʊɺɽɸ. ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ 

ʩʪʘʥʮʠʠ ʚ 400 ʤɺʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʚ ʜʝʢʘʙʨʝ 2016 ʛ. ɼʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʠʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ ʊʕʎ 2 ʠʩʧʦʣʴʟʦʚʘʣʘ 831 ʪʳʩ. ʪʦʥʥ ʫʛʣʷ 

(ʢʘʤʝʥʥʳʝ ʫʛʣʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʌʘʥ-ʗʛʥʦʙ ʠ ɿʠʜʜʳ). 

ɺ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʚ ʩʪʨʘʥʝ ʧʣʘʥʠʨʫʝʪʩʷ ʨʦʩʪ ʜʦʙʳʯʠ ʫʛʣʷ ʰʘʭʪʥʳʤ 

ʤʝʪʦʜʦʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʚʝʜʝʪ ʢ ʫʜʦʨʦʞʘʥʠʶ ʟʘʪʨʘʪ ʥʘ ʜʦʙʳʯʫ ʫʛʣʷ. 

ɺʳʨʘʩʪʝʪ ʩʪʦʠʤʦʩʪʴ ʠʤʧʦʨʪʥʳʭ ɻʉʄ ʜʣʷ ʧʝʨʝʚʦʟʘ ʫʛʣʷ ʘʚʪʦʤʦʙʠʣʴʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʨʦʩʪʫ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ ʥʘ ʊʕʎ 

ʠ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʮʝʣʠ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʯʠʩʪʦʪʳ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (ʉO2) ʚ ʚʦʟʜʫʭʝ, ʢʦʪʦʨʳʤ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʩʞʠʛʘʥʠʝ ʫʛʣʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʪʝʧʣʘ, ʚʳʨʘʙʦʪʢʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ï 

ʵʪʦ ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ ʊʏ, ʜʠʦʢʩʠʜ ʩʝʨʳ, ʦʢʩʠʜʳ ʘʟʦʪʘ, ʫʛʘʨʥʳʡ ʛʘʟ, ʨʪʫʪʴ, 

ʤʳʰʴʷʢ, ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʧʳʣʴ, ʩʘʞʘ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʚ ʘʪʤʦʩʬʝʨʝ, ʦʙʨʘʟʫʷ ʦʟʦʥ ʠ ʤʝʣʢʠʝ ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ. 

ɺʣʠʷʥʠʝ ʦʢʩʠʜʘ ʩʝʨʳ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʦ ʢʘʢ ʚ 

ʧʨʷʤʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʵʪʦʛʦ ʛʘʟʘ ʥʘ ʦʨʛʘʥʠʟʤ, ʪʘʢ ʠ ʯʝʨʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʉO2 

ʩ ʤʝʣʴʯʘʡʰʠʤʠ ʯʘʩʪʠʮʘʤʠ ʧʳʣʠ PM2,5. ʉʞʠʛʘʥʠʝ ʫʛʣʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʚʳʙʨʦʩʘʤʠ ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʚʝʱʝʩʪʚʦʤ 1-ʛʦ ʢʣʘʩʩʘ 

ʦʧʘʩʥʦʩʪʠ, ʠʤʝʶʱʠʤ ʩʚʦʡʩʪʚʦ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʧʦʯʚʝ ʠ ʚʦʜʝ. ʕʪʦʪ 

ʟʘʛʨʷʟʥʠʪʝʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ ʚ ɼʫʰʘʥʙʝ ʥʝ ʠʟʤʝʨʷʝʪʩʷ. 

ʂʨʦʤʝ ɼʫʰʘʥʙʠʥʩʢʦʡ ʊʕʎ 2 ʢʨʫʧʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʝʤ ʚʦʟʜʫʭʘ ʩʪʦʣʠʮʳ 

(ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʩʤʦʛ, ʜʨ.) ʷʚʣʷʝʪʩʷ ɼʫʰʘʥʙʠʥʩʢʦʡ ʮʝʤʟʘʚʦʜ, ʧʦʩʪʨʦʝʥʥʳʡ 

ʥʘ ʛʣʘʚʥʦʡ ʫʣʠʮʝ ʛ. ɼʫʰʘʥʙʝ ʚ 1941ʛ. ʎʝʤʟʘʚʦʜ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʨʘʥʝʝ ʚ 

ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʚ 2013ʛ. ʙʳʣ ʧʝʨʝʚʝʜʝʥ ʥʘ ʩʞʠʛʘʥʠʝ ʫʛʣʷ. ɺ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʀʩʤʦʠʣʠ ʉʦʤʦʥʠ ʛ. ɼʫʰʘʥʙʝ ʙʫʜʝʪ 

ʚʚʝʜʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ɿɸʆ çʊʦʜʞʠʢʮʝʤʝʥʪè 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ 3300 ʪʦʥʥ ʮʝʤʝʥʪʘ ʚ ʩʫʪʢʠ, ʚ ʛʦʜ ï 1,2 ʤʣʥ. 

ʪʦʥʥ ʮʝʤʝʥʪʘ (ʚ 4 ʨʘʟʘ ʙʦʣʴʰʝ ʚʳʨʘʙʦʪʢʠ ʮʝʤʝʥʪʘ ʥʘ ɼʫʰʘʥʙʠʥʩʢʦʤ 

ʮʝʤʟʘʚʦʜʝ ʚ 2018ʛ.). ʉʳʨʴʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʦʩʪʘʥʝʪʩʷ ʫʛʦʣʴʥʦʝ 

ʪʦʧʣʠʚʦ ʩ ʚʦʟʤʦʞʥʦʡ ʟʘʤʝʥʦʡ ʝʛʦ ʥʘ ʛʘʟʦʚʦʝ. 

ʉʠʪʫʘʮʠʶ ʩ ʢʘʯʝʩʪʚʦʤ ʚʦʟʜʫʭʘ ʚ ɼʫʰʘʥʙʝ ʫʭʫʜʰʘʝʪ ʥʠʟʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʘʪʤʦʩʬʝʨʳ ʛʦʨʦʜʘ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʪʦʣʠʮʘ ʩ ʩʝʚʝʨʘ, 
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ʚʦʩʪʦʢʘ ʠ ʶʛʘ ʦʢʨʫʞʝʥʘ ʛʦʨʥʳʤʠ ʭʨʝʙʪʘʤʠ ʩ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʳʭʦʜʦʤ ʥʘ 

ʟʘʧʘʜ ʚ ɻʠʩʩʘʨʩʢʫʶ ʜʦʣʠʥʫ. ʈʦʟʘ ʚʝʪʨʦʚ ʠʤʝʝʪ ʦʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʝʚʝʨ-

ʶʛ ʧʦ ʜʦʣʠʥʝ ʨʝʢʠ ɺʘʨʟʦʙ. ʉʦʩʪʦʷʥʠʝ ʥʝʧʦʜʚʠʞʥʦʩʪʠ ʚʝʪʨʘ ʧʦ ʜʘʥʥʳʤ 

ɸʛʝʥʪʩʪʚʘ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʈʊ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 38%. ʇʦ ʵʪʠʤ 

ʧʨʠʯʠʥʘʤ ʩʪʝʧʝʥʴ ʨʘʩʩʝʠʚʘʥʠʷ ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʝ ɼʫʰʘʥʙʝ 

ʥʠʟʢʘʷ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʦʩʝʜʘʝʪ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ. ɼʘʞʝ ʧʨʠ ʥʝʙʦʣʴʰʠʭ 

ʚʳʙʨʦʩʘʭ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʜʦ 

ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. 

ʂʨʦʤʝ ʢʨʫʧʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚʦʟʜʫʭʘ (ʊʕʎ, ʎʝʤʟʘʚʦʜ) ʚ ɼʫʰʘʥʙʝ 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 20 ʢʦʪʝʣʴʥʳʭ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʫʛʣʝ, 6 ʤʘʣʳʭ ʯʘʩʪʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ, ʫʪʠʣʠʟʠʨʫʶʱʠʭ ʧʣʘʩʪʠʢ, 1 ʤʘʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʫʪʠʣʠʟʠʨʫʶʱʝʝ 

ʘʚʪʦʰʠʥʳ. ʅʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦʜʥʦʟʥʘʯʥʦ, ʠʤʝʶʪ ʣʠ ʦʥʠ ʦʬʠʮʠʘʣʴʥʳʝ ʣʠʮʝʥʟʠʠ, 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʚʝʜʝʥʠʝ ʛʨʷʟʥʦʛʦ ʙʠʟʥʝʩʘ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʷʚʣʷʶʱʠʝʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ, ʩʣʘʙʦ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʧʦʩʪʦʷʥʥʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʩʦ ʩʪʦʨʦʥʳ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ. 

ɼʫʰʘʥʙʝ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʨʝʩʧʫʙʣʠʢʝ (44,1%) ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʧʝʨʝʚʦʟʘ ʧʘʩʩʘʞʠʨʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ (ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, 

ʚʝʜʦʤʩʪʚʝʥʥʳʡ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ). 

ʉʫʤʤʘʨʥʳʝ ʚʳʙʨʦʩʳ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ 

2018ʛ. ʚ ʮʝʣʦʤ ʧʦ ʊʘʜʞʠʢʠʩʪʘʥʫ ʩʦʩʪʘʚʠʣʠ 561 ʪʳʩ. ʪʦʥʥ, ʠʟ ʥʠʭ ʥʘʠʙʦʣʴʰʠʡ 

ʦʙʲʝʤ ʟʘʥʷʣʠ ʚʳʙʨʦʩʳ ʉʆ2 ï 380,4 ʪʳʩ. ʪʦʥʥ ʠ ʚʳʙʨʦʩʳ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ï 

108,6 ʪʳʩ. ʪʦʥʥ. ɻʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʪʠʭ ʚʳʙʨʦʩʦʚ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 90% ʠ 

97%) ʷʚʣʷʝʪʩʷ ʣʝʛʢʦʚʦʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪ. 

ɺ ʩʝʨʝʜʠʥʝ ʤʘʨʪʘ 2019 ʛ. ʚʣʘʩʪʠ ʛʦʨʦʜʘ ɼʫʰʘʥʙʝ ʥʘʤʝʨʝʚʘʣʠʩʴ 

ʨʘʩʩʤʦʪʨʝʪʴ ʨʝʰʝʥʠʝ ʦ ʟʘʧʨʝʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 

(ʪʘʢʩʠ), ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʜʦ 2014 ʛʦʜʘ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠ ʤʝʥʝʝ ʠʩʧʨʘʚʥʳʭ. 

ʆʜʥʘʢʦ ʵʪʦ ʨʝʰʝʥʠʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʦ ʦʪʤʝʥʝʥʦ. ʂʘʪʘʣʠʟʘʪʦʨʳ ʜʣʷ ʦʯʠʩʪʢʠ 

ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʪʦʣʴʢʦ ʥʘ ʥʦʚʳʭ ʤʘʰʠʥʘʭ. 

ʇʨʠʥʷʪʳʡ ʚ 2015 ʛ. ɿʘʢʦʥ çʆʙ ʦʙʝʩʧʝʯʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝʨ ʧʦ 

ʩʤʷʛʯʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʆʜʥʘʢʦ ʤʝʭʘʥʠʟʤ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʟʘʢʦʥʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʚʥʝʜʨʝʥ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʟʘʛʨʷʟʥʝʥʠʷ 

ʚʦʟʜʫʭʘ ɼʫʰʘʥʙʝ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʬʘʢʪ ʩʣʘʙʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʩʣʫʞʙʘʤʠ ɻɸʀ. ʆʪʭʦʜʳ ʩʦʜʝʨʞʘʪ ʚʳʙʨʦʩʳ 

ʤʝʪʘʥʘ ʠ ʟʘʢʠʩʠ ʘʟʦʪʘ (ʧʘʨʥʠʢʦʚʳʝ ʛʘʟʳ) ʚ ʩʣʝʜʫʶʱʠʭ ʢʘʪʝʛʦʨʠʷʭ: ʩʙʦʨ, 

ʫʜʘʣʝʥʠʝ ʠ ʨʘʟʤʝʱʝʥʠʝ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘ ʤʫʩʦʨʥʳʭ 

ʩʚʘʣʢʘʭ/ʧʦʣʠʛʦʥʘʭ, ʦʯʠʩʪʢʘ ʠ ʩʙʨʦʩ ʢʦʤʤʫʥʘʣʴʥʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʩʪʦʯʥʳʭ ʚʦʜ. 

ɺ ɼʫʰʘʥʙʝ ʦʪʩʫʪʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ. ʄʝʪʘʥ, 

ʦʙʨʘʟʫʶʱʠʡʩʷ ʥʘ ʩʚʘʣʢʘʭ, ʥʝ ʫʪʠʣʠʟʠʨʫʝʪʩʷ ʠ ʧʦʣʥʦʩʪʴʶ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ 

ʘʪʤʦʩʬʝʨʫ. ʆʪʭʦʜʳ, ʧʦʤʠʤʦ ʫʭʫʜʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʤʠʩʩʠʷʤ ʤʝʪʘʥʘ ʠ ʟʘʢʠʩʠ ʘʟʦʪʘ ʚʩʣʝʜʩʪʚʠʝ: 
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ï ɸʥʘʵʨʦʙʥʦʛʦ ʛʥʠʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʡ ʬʨʘʢʮʠʠ ʩʚʘʣʦʢ ʪʚʝʨʜʳʭ ʛʦʨʦʜʩʢʠʭ 

(ʙʳʪʦʚʳʭ) ʦʪʭʦʜʦʚ; 

ï ʆʯʠʩʪʢʠ ʠ ʩʙʨʦʩʘ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ 

ʢʘʥʘʣʠʟʘʮʠʦʥʥʦ-ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʛʦʨʦʜʘ; 

ï ʆʯʠʩʪʢʠ ʠ ʩʙʨʦʩʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ 

ʀʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ ʦʯʠʩʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ 2018ʛ., ʧʦʜʘʚʣʷʶʱʫʶ ʯʘʩʪʴ (90%) ʩʦʩʪʘʚʣʷʶʪ 

ʚʳʙʨʦʩʳ, ʧʦʩʪʫʧʠʚʰʠʝ ʥʘ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʛ. ɼʫʰʘʥʙʝ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ 

ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ (98% ʦʪ ʦʙʱʠʭ ʚʳʙʨʦʩʦʚ) ʠ ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ. 

ʄʦʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ɼʫʰʘʥʙʝ 

ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʜʚʫʭ ʧʦʩʪʦʷʥʥʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʦʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʠ ʜʚʫʭ ʧʝʨʝʜʚʠʞʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʪʘʥʮʠʠ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʨʘʙʦʪʘʶʪ ʢʨʫʛʣʦʩʫʪʦʯʥʦ, 

ʠʟʤʝʨʷʷ ʦʙʲʝʤʳ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ (ʦʢʠʩʴ ʫʛʣʝʨʦʜʘ, 

ʦʢʩʠʜʳ ʘʟʦʪʘ, ʜʠʦʢʩʠʜ ʩʝʨʳ, ʬʦʨʤʘʣʴʜʝʛʠʜ, ʚʟʚʝʰʝʥʥʳʝ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ). 

ɸʛʝʥʪʩʪʚʦ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠʟʤʝʨʷʝʪ ʝʞʝʜʥʝʚʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ (ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʥʘ ʩʘʡʪʝ), ʧʦʜʛʦʪʘʚʣʠʚʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʙʶʣʣʝʪʝʥʠ (ʧʣʘʪʥʳʝ ʫʩʣʫʛʠ). 

ʆʜʥʘ ʠʟ ʤʦʙʠʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʚʝʜʝʥʠʠ ɸʛʝʥʪʩʪʚʘ ʧʦ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ, ʧʨʦʚʦʜʠʪ ʤʘʨʰʨʫʪʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʚʳʝʟʞʘʝʪ ʧʦ 

ʟʘʧʨʦʩʘʤ, ʚʪʦʨʘʷ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʂʦʤʠʪʝʪʘ ʧʦ ʦʭʨʘʥʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʊ ï ʚʳʝʟʞʘʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʣʘʥʦʤ ʚʳʝʟʜʦʚ. ɺʳʝʟʜʳ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ. 

ʇʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʚ ɼʫʰʘʥʙʝ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʩʚʦʙʦʜʥʦʤ 

ʜʦʩʪʫʧʝ ʧʦ ʜʘʥʥʳʤ ʤʦʥʠʪʦʨʘ ʚʦʟʜʫʭʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʇʦʩʦʣʴʩʪʚʦʤ ʉʐɸ ʚ 

2018 ʛʦʜʫ. ʄʦʥʠʪʦʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ 

ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʦʩʦʣʴʩʪʚʘ ʉʐɸ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 

ʨʘʡʦʥʝ ɿʘʨʘʬʰʦʥ ʛ. ɼʫʰʘʥʙʝ. 

ʄʦʥʠʪʦʨ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʠʟʤʝʨʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 

2,5 ʤʠʢʨʦʤʝʪʨʦʚ (PM 2,5). ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ, ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʜʣʷ 

ʟʜʦʨʦʚʴʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ, ʧʨʠʟʥʘʥʥʳʤ 

ɸʛʝʥʪʩʪʚʦʤ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʉʐɸ (EPA). ʇʫʙʣʠʢʘʮʠʷ ʜʘʥʥʳʭ 

ʦ ʢʘʯʝʩʪʚʝ ʚʦʟʜʫʭʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʦʩʪʫʧʥʦ ʥʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʩʘʡʪʝ ʧʦ ʚʦʟʜʫʭʫ airnow.gov., ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʧʘʨʪʥʝʨʦʤ ɸʛʝʥʪʩʪʚʘ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʉʐɸ. 

https://airnow.gov/
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ɸʛʝʥʪʩʪʚʦ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʉʐɸ ʨʘʟʨʘʙʦʪʘʣʦ ʬʦʨʤʫʣʫ ʜʣʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ PM 2,5 ʚ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ (AQI), 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩʦ 

ʟʜʦʨʦʚʴʝʤ. ʅʘʧʨʠʤʝʨ, ʟʥʘʯʝʥʠʝ AQI, ʨʘʚʥʦʝ 50, ʧʨʝʜʩʪʘʚʣʷʝʪ ʭʦʨʦʰʝʝ 

ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, 50-100 ï ʧʨʠʝʤʣʝʤʦʝ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʙʳʪʴ ʫʤʝʨʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦ ʟʜʦʨʦʚʴʝʤ ʜʣʷ ʣʶʜʝʡ, ʥʘʠʙʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʟʜʫʭʘ (ʣʶʜʠ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʝʨʜʮʘ, 

ʣʝʛʢʠʭ, ʜʝʪʠ, ʧʦʞʠʣʳʝ ʣʶʜʠ), 101-150 ï ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʜʣʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʛʨʫʧʧ, 200-300 ï ʚʨʝʜʥʦʝ ʜʣʷ ʟʜʦʨʦʚʴʷ. 

ɿʥʘʯʝʥʠʝ AQI, ʧʨʝʚʳʰʘʶʱʝʝ 300, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʘʩʥʦʝ ʢʘʯʝʩʪʚʦ 

ʚʦʟʜʫʭʘ. ɺʩʝ ʵʪʠ ʟʥʘʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʚʦʩʧʨʠʷʪʠʷ 

ʦʙʦʟʥʘʯʘʶʪʩʷ ʨʘʟʥʳʤʠ ʮʚʝʪʘʤʠ. 

ɼʘʥʥʳʝ ʤʦʥʠʪʦʨʘ ʚʦʟʜʫʭʘ ʇʦʩʦʣʴʩʪʚʘ ʉʐɸ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ɼʫʰʘʥʙʝ ʚ 

ʪʝʯʝʥʠʝ 17 ʤʘʷ- 16 ʠʶʥʷ 2019 ʛ., ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʦʚʘʣ ʦʪʦʧʠʪʝʣʴʥʳʡ ʩʝʟʦʥ, 

ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʙʳʣʦ ʫʤʝʨʝʥʥʳʤ (50-100 AQI). ɺ ʵʪʦʪ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʘʩʴ ʫʤʝʨʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦ ʟʜʦʨʦʚʴʝʤ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʣʶʜʝʡ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʟʜʫʭʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʵʪʦʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʧʝʨʠʦʜ ʟʥʘʯʝʥʠʝ AQI ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʧʦʢʘʟʳʚʘʣʦ ʙʦʣʝʝ 150 ʝʜʠʥʠʮ (ʥʝʟʜʦʨʦʚʦʝ ʜʣʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʛʨʫʧʧ). ɺ ʪʝʯʝʥʠʝ ʜʚʫʭ ʜʥʝʡ 23-24 ʤʘʷ 2019 ʛ. ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʥʦʯʥʦʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʣʦʩʴ ʨʝʟʢʦʝ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʜʦ 300 AQI ï 

ʦʧʘʩʥʦʛʦ ʜʣʷ ʟʜʦʨʦʚʴʷ. ɼʘʥʥʳʝ ʤʦʥʠʪʦʨʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʚ 

ɼʫʰʘʥʙʝ ʨʝʟʢʦ ʫʭʫʜʰʘʝʪʩʷ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʛʦʜʘ (ʥʦʷʙʨʴ-ʬʝʚʨʘʣʴ 

ʤʝʩʷʮʳ). ʊʘʢ, ʥʘʧʨʠʤʝʨ, 29 ʤʘʷ 2019ʛ. ʚ 4 ʫʪʨʘ ï 131 AQI, 14 ʬʝʚʨʘʣʷ 2019ʛ. ʚ 

10 ʚʝʯʝʨʘ ï 262 AQI. 

ʉʦʛʣʘʩʥʦ ʕʢʦʣʦʛʠʯʝʩʢʠʤ ʙʶʣʣʝʪʝʥʷʤ, ʚʳʧʫʩʢʘʝʤʳʤ ɸʛʝʥʪʩʪʚʦʤ ʧʦ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʈʊ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʈʄ 2,5 ʚ ʘʪʤʦʩʬʝʨʝ ʛ. 

ɼʫʰʘʥʙʝ ʟʘ ʤʘʨʪ-ʘʧʨʝʣʴ-ʤʘʡ ʤʝʩʷʮʳ 2020ʛ. ʥʝ ʧʨʝʚʳʰʘʣʠ ʯʠʩʣʦ ʩʣʫʯʘʝʚ 

ʚʳʰʝ ʇɼʂ, ʩʦʩʪʘʚʠʚ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 0,003-0,28 ʇɼʂ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ ʤʦʥʠʪʦʨʘ ʇʦʩʦʣʴʩʪʚʘ ʉʐɸ ʚ ɼʫʰʘʥʙʝ ʚʦʟʜʫʭ ʚ ɼʫʰʘʥʙʝ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ 05.05.2020 ʧʦ ʧʦʢʘʟʘʪʝʣʶ AQI ʙʳʣ ʨʘʚʝʥ 137 

(ʥʝʟʜʦʨʦʚʳʡ ʜʣʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʛʨʫʧʧ). ʇʦ ʟʥʘʯʝʥʠʶ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʊʘʜʞʠʢʠʩʪʘʥ ʥʘ 05.05.2020 ʟʘʥʠʤʘʣ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʩʪʨʘʥ ʉʅɻ ʠ ʎɸ. 
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ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ, ʷʚʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ. ʉʝʨʴʝʟʥʳʡ ʨʠʩʢ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʚʦʟʜʝʡʩʪʚʠʝ ʊʏ, ʥʦ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʦʟʦʥʘ, ʜʚʫʦʢʠʩʠ 

ʘʟʦʪʘ ʠ ʜʚʫʦʢʠʩʠ ʩʝʨʳ. ʆʟʦʥ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʩ ʩʦʣʥʝʯʥʳʤ 

ʩʚʝʪʦʤ ʪʘʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʢʘʢ ʦʢʠʩʴ ʘʟʦʪʘ, ʚʳʙʨʘʩʳʚʘʝʤʳʡ ʚ ʚʦʟʜʫʭ 

ʤʘʰʠʥʘʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʠ ʣʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʚʳʜʝʣʷʝʤʳʝ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ. 

ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʦʟʦʥʦʤ ʦʪʤʝʯʘʶʪʩʷ ʚ ʩʦʣʥʝʯʥʫʶ 

ʧʦʛʦʜʫ. 

¶ ɺʣʠʷʥʠʝ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʥʘ ʟʘʙʦʣʝʚʘʥʠʷ 

(ʜʘʥʥʳʝ ɺʆɿ): 

¶ ɸʩʪʤʘ, ʟʘʙʦʣʝʚʘʥʠʷ ʣʝʛʢʠʭ ï ʜʠʦʢʩʠʜ ʩʝʨʳ, ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ, ʦʟʦʥ, 

¶ ɹʦʣʝʟʥʴ ʩʝʨʜʮʘ ï ʦʢʠʩʴ ʫʛʣʝʨʦʜʘ, ʟʘʛʨʷʟʥʝʥʥʳʝ ʯʘʩʪʠʮʳ, 

¶ ʇʦʞʠʣʳʝ ʣʶʜʠ ʠ ʜʝʪʠ ï ʦʟʦʥ, ʟʘʛʨʷʟʥʝʥʥʳʝ ʯʘʩʪʠʮʳ. 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʙʦʣʴʥʳʭ ʥʘ 100 ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ, ʩʦʩʪʦʷʱʠʭ ʚ 2018ʛ. ʥʘ 

ʫʯʝʪʝ ʚ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʛʦʨʦʜ ɼʫʰʘʥʙʝ 

ʧʨʝʚʳʰʘʝʪ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ 2,4 ʨʘʟʘ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʙʦʣʝʟʥʠ ʥʘʩʝʣʝʥʠʷ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ ï ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ (ʦʢʦʣʦ 

60% ʦʪ ʚʩʝʭ ʚʠʜʦʚ ʙʦʣʝʟʥʝʡ). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʛʣʷ ʩʢʘʟʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʘʯʝʩʪʚʝ ʚʦʟʜʫʭʘ, ʥʦ ʠ ʥʘ 

ʢʘʯʝʩʪʚʝ ʞʠʟʥʠ. ʀʟʚʝʩʪʥʘ ʩʚʷʟʴ ʩʥʠʞʝʥʠʷ ʠʥʜʝʢʩʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

(ʀʏʈ ï ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʚʢʣʶʯʘʶʱʠʡ ʦʞʠʜʘʝʤʫʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʛʨʘʤʦʪʥʦʩʪʴ, ʦʙʨʘʟʦʚʘʥʠʝ, ʜʦʭʦʜʳ ʥʘʩʝʣʝʥʠʷ) ʚ 

ʨʝʛʠʦʥʘʭ ʠ ʛʦʨʦʜʘʭ ʩ ʥʘʠʙʦʣʴʰʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʛʣʷ. ʇʦ ʠʥʜʝʢʩʫ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʊʘʜʞʠʢʠʩʪʘʥ ʟʘʥʠʤʘʝʪ ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ ʩʨʝʜʠ ʩʪʨʘʥ 

ʉʅɻ (0,656 ʚ 2019ʛ), ʟʘʥʷʚ 125 ʤʝʩʪʦ ʠʟ 189 ʚ ʤʠʨʝ. 

ʇʦ ʪʘʢʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʚʦʟʜʫʭʘ, ʩʪʦʣʠʮʘ ʊʘʜʞʠʢʠʩʪʘʥʘ ï 

ɼʫʰʘʥʙʝ ʚʦʰʣʘ ʚ ʜʚʘʜʮʘʪʢʫ ʥʘʠʭʫʜʰʠʭ ʛʦʨʦʜʦʚ ʚ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʤ 

ʨʝʛʠʦʥʝ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩʪʦʣʠʮʳ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʫʪʝʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ: 

¶ ɺʥʝʜʨʝʥʠʝ ʫʛʣʝʨʦʜʥʦʛʦ ʠ ʪʦʧʣʠʚʥʦʛʦ ʥʘʣʦʛʘ ʩ ʧʨʝʜʧʨʠʷʪʠʡ ɼʫʰʘʥʙʝ, 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʤʦʙʠʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ 

ʛʦʨʦʜʘ, ʢʘʢ ʤʝʨʘ ʙʦʨʴʙʳ ʩ ʚʳʙʨʦʩʘʤʠ CO2. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʩʤʦʪʨʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

¶ ʇʝʨʝʚʦʜ ɼʫʰʘʥʙʠʥʩʢʦʡ ʊʕʎ 2 ʠ ʎʝʤʟʘʚʦʜʘ ʥʘ ʛʘʟʦʦʙʨʘʟʥʦʝ ʪʦʧʣʠʚʦ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʘʟʘ ʩʦʢʨʘʪʠʪ ʚʳʙʨʦʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʫʛʣʝʤ. 

¶ ʇʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʇʝʨʝʭʦʜ ʥʘ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ. 

¶ ʇʝʨʝʚʦʜ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ ʞʠʣʳʭ ʟʜʘʥʠʡ ʛʦʨʦʜʘ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʵʥʝʨʛʠʠ ʦʪ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ, ʩʪʦʠʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʢʦʪʦʨʦʡ 
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ʧʦʩʪʦʷʥʥʦ ʩʥʠʞʘʝʪʩʷ. ɺʥʝʜʨʝʥʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ 

ʟʜʘʥʠʷʭ ʛʦʨʦʜʘ. 

¶ ʇʦʣʠʪʠʢʘ ʠ ʠʥʚʝʩʪʠʮʠʠ ʚ ʧʦʜʜʝʨʞʢʫ ʙʦʣʝʝ ʯʠʩʪʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚʚʦʟ 

ʛʠʙʨʠʜʥʳʭ ʠ ʘʚʪʦʤʦʙʠʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʵʣʝʢʪʨʦʤʦʙʠʣʠ). 

ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʠʩʪʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ 

ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ. 

¶ ʋʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʢʦʨʦʩʪʥʦʤʫ ʛʦʨʦʜʩʢʦʤʫ 

ʪʨʘʥʩʧʦʨʪʫ, ʧʝʰʝʭʦʜʥʳʤ ʠ ʚʝʣʦʩʠʧʝʜʥʳʤ ʩʝʪʷʤ. ʉʥʠʞʝʥʠʝ ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʠ 

ʜʦʨʦʛ, ʫʣʫʯʰʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ, ʪʨʦʣʣʝʡʙʫʩʘʤ. 

¶ ʈʝʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʥʘʣʦʛʦʚ ʥʘ 

ʧʨʠʦʙʨʝʪʝʥʠʝ, ʨʝʛʠʩʪʨʘʮʠʶ ʠ ʛʦʜʦʚʦʛʦ ʜʦʨʦʞʥʦʛʦ) ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʥʘʣʦʛʠ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʚʳʭʣʦʧʦʚ CO2. 

¶ ɺʥʝʜʨʝʥʠʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʫʪʠʣʠʟʘʮʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʛʦʨʦʜʩʢʠʭ ʦʪʭʦʜʦʚ, ʚʢʣʶʯʘʷ ʢʘʧʪʘʞ (ʫʣʘʚʣʠʚʘʥʠʝ) ʤʝʪʘʥʘ, ʚʳʜʝʣʷʝʤʦʛʦ ʚ 

ʤʝʩʪʘʭ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ 

¶ ʈʘʟʨʘʙʦʪʢʘ ʦʪʢʨʳʪʦʡ ʠ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʢʘʨʪʳ ʚʳʙʨʦʩʦʚ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ɼʫʰʘʥʙʝ, ʦʙʱʝʩʪʚʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ. 

¶ ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ ʜʦʣʞʥʘ ʩʪʘʪʴ ʉʪʦʨʦʥʦʡ ʂʦʥʚʝʥʮʠʠ ʦ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʟʜʫʭʘ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠ ʧʨʦʪʦʢʦʣʦʚ ʢ 

ʥʝʡ. ʋʯʘʩʪʠʝ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ ʂʦʥʚʝʥʮʠʠ ʧʨʝʜʦʩʪʘʚʠʪ ʩʪʨʘʥʝ ʙʦʣʝʝ ʰʠʨʦʢʠʡ 

ʜʦʩʪʫʧ ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚ 

ʩʬʝʨʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ, ʥʘʜʝʞʥʦʡ ʩʠʩʪʝʤʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʚʳʙʨʦʩʦʚ ʠ 

ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʚʦʟʜʫʭʘ. 
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ʀʌʃʆʉʐɸɺʀʀ ׳ɸɺʆʀ ɸʊʄʆʉʌɽʈɸ ɼɸʈ ʐɸ׳ʈʀ ɼʋʐɸʅɹɽ 

ɸʥʥʦʪʘʪʩʠʷ: ɼʘʨ ʠʥ ʤʘϨʦʣʘ ʤʘʲʣʫʤʦʪ ʜʘʨ ʙʦʨʘʠ ʠʬʣʦʩʰʘʚʠʠ ϲʘʚʦ ʜʘʨ ʰʘϲʨʠ 

ɼʫʰʘʥʙʝ ʚʘ ʪʘʚʩʠʷϲʦ ʦʠʜ ʙʘ ʧʝʰʛʠʨṯ ʚʘ ʸ ʢʘʤ ʢʘʨʜʘʥʠ ʠʬʣʦʩʰʘʚʠʠ ϲʘʚʦ ʜʘʨ ʰʘϲʨ ʦʚʘʨʜʘ 

ʰʫʜʘʘʩʪ. 

ʉʦʣϲʦʠ ʦʭʠʨ ʩʦʢʠʥʦʥʠ ʰʘϲʨ ʘʟ ʪʫʤʘʥ ʚʘ ʜʫʜ, ʢʠ ʘʢʩʘʨ ʚʘϨʪ ʧʦʡʪʘʭʪʨʦ ʬʘʨʦ 

ʤʝʛʠʨʘʜ, ʰʠʢʦʷʪ ʤʝʢʫʥʘʥʜ. ʂʦʨʰʠʥʦʩʦʥ ʙʘʜ ʰʫʜʘʥʠ ʩʠʬʘʪʠ ϲʘʚʦʨʦ ʙʘ ʬʘʲʦʣʠʷʪʠ 

ʘʥʪʨʦʧʦʛʝʥṯ ʤʘʨʙʫʪ ʤʝʜʦʥʘʥʜ. ɼʘʨ ʜʦʭʠʣʠ ʰʘʭʨ ʙʘ ʚʫʯʫʜ ʦʤʘʜʘʥʠ ʢʦʨʭʦʥʘʭʦʠ ʥʘʚʠ 

ʩʘʥʦʘʪʡ, ʘʟ ʯʫʤʣʘ ʙʦ ʩʫʟʠʰʚʦʨʠʠ ʠʬʣʦʩʪʘʨʠʥ ð ʘʥʛʠʰʪ ʢʦʨ ʤʝʢʫʥʘʥʜ, ʙʘ ʤʠʢʴʸʩʠ ʢʘʣʦʥ 

https://www.iqair.com/ru/tajikistan/dushanbe
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ʩʦʭʪʘʥʠ ʙʠʥʦʭʦʠ ʩʝʨʦʰʴʸʥʘ, ʢʘʤ ʰʫʜʘʥʠ ʤʘʡʜʦʥʠ ʫʤʫʤʠʠ ʤʘʡ-ʜʦʥʭʦʠ ʩʘʙʟʫ ʭʫʨʨʘʤ ʚʘ ʥʠ-

ʭʦʣʭʦ ð ʭʘʤʘʠ ʠʥʭʦ ʙʘ ʙʘʜ ʰʫʜʘʥʠ ʩʠʬʘʪʠ ʭʘʚʦʠ ɼʫʰʘʥʙʝ. 

ʂʘʣʠʜʚʦʞʘϲʦ: ʰʘϲʨʠ ɼʫʰʘʥʙʝ, CO2, ʠʬʣʦʩʰʘʚʠʠ ϲʘʚʦ, ʤʦʜʜʘϲʦʠ ʟʘʨʨʘʯʘϲʦʠ ʩʘʭʪ.  

 

ATMOSPHERIC POLLUTION IN DUSHANBE CITY  

Annotation: This article provides information about air pollution in the city of Dushanbe 

and recommendations for preventing and/or reducing air pollution in the city. 

In recent years, city residents have complained about the haze and smog that often shrouds 

the capital. Experts attribute the deterioration of air quality to anthropogenic activities. The 

emergence of new industrial enterprises within the city, operating including on the dirtiest fuel - 

coal, large-scale construction of multi-storey buildings, reduction in the total area of green 

areas and plantings - all this makes a negative contribution to the deterioration of air quality in 

Dushanbe. 

Keywords: Dushanbe city, CO2, air pollution, particulate matter. 

 

 

ʄɸʉʒɸʃɸ׳ʆʀ ʕʂʆʃʆɻ  ɺɸ ׳ʀʌɿʀ ɿɸʍʀʈɸ׳ʆʀ ʆɹʀʀ 

ʊʆּתʀʂʀʉʊʆʅ 

 

ʄʘֹוʠʜʦʚ ʆ.ʐ. 

ʐʫʲʙʘʠ ʛʝʦʛʨʘʬʠʷ ʚʘ ʟʦʥʜʠʢʫʥʦʥʠʠ ʬʦʩʠʣʘʚʠʠ  

ɸʢʘʜʝʤʠʷʠ ʤʠʣʣʠʠ ʠʣʤϲʦʠ ʊʦṉʠʢʠʩʪʦʥ  

 

 ɸʥʥʦʪʘʪʩʠʷ: ɼʘʨ ʤʘϨʦʣʘʠ ʤʘʟʢʫʨ ʩʫʭʘʥ ʜʘʨ ʙʦʨʘʠ ʚʘʟʲʠ ʢʫʥʫʥʠʠ ϲʦʣʘʪʠ ʵʢʦʣʦʛʠʠ 

ʦʙϲʦʠ ṉʦʨʠ, ʢʠ ʜʘʨ ϲʫʜʫʜʠ ʰʘϲʨʫ ʜʝϲʘϲʦ ʤʝʨʘʚʘʜ. ɼʘʨ ʠʥ ṉʦ ʤʫʰʢʠʣʦʪʠ ʘʩʦʩʠʠ 

ʠʬʣʦʩʰʘʚʠʠ ʦʙ ʙʦ ʩʘʙʘʙϲʦʠ ʘʥʪʨʦʧʦʛʝʥṯ ʯṯ ʘʟ ʪʘʨʘʬʠ ʘϲʦʣʠʠ ʤʘϲʘʣʣʠ ʚʘ ʯṯ ʘʟ ʪʘʨʘʬʠ 

ʢʦʨʭʦʥʘϲʦʠ ʠʩʪʝϲʩʦʣʠ, ʭʘʨʦʙʠϲʦʠ ʘʟ ʠʥ ʩʘʙʘʙʱʦ ʚʘʡʨʦʥʰʘʚʠʠ ʤʘṉʨʦʠ ʜʘʨʸϲʦ ʥʠʰʦʥ ʜʦʜʘ 

ʰʫʜʘʘʩʪ. ʀʥʯʫʥʠʥ ʷʢʯʘʥʜ ʨʦϲϲʦʠ ʧʝʰʛʠʨṯ ʘʟ ʠʬʣʦʩʰʘʚṯ ʚʘ ʰṹʩʪʘʰʘʚʠʠ ʩʦϲʠʣϲʦʠ ʜʘʨʸϲʦ 

ʧʝʰʥʠϲʦʜ ʛʘʨʜʠʜʘʘʩʪ.  

ʂʘʣʠʜʚʦʞʘϲʦ: ʜʘʨʸ, ʩʦϲʠʣ, ʤʘṉʨʦ, ʦʙ, ʠʬʣʦʩʰʘʚṯ, ʧʘʨʪʦʚϲʦ, ʰʘϲʨ.  

 

 ʦʠ ʘʩʦʩʠʠ ʤʫʘʡʷʥʢʫʥʘʥʜʘʠ״ʠʪʠ ʪʘʙʠʘʪʠ ʘʪʨʦʬ ʷʢʝ ʘʟ ʦʤʠʣ״ʦʣʘʪʠ ʤʫ׳

ʬʘʲʦʣʠʷʪʠ ״ʘʸʪʠ ʠʥʩʦʥ ʜʘʨ ֹוʘʤʲʠʷʪ ʙʘ ʰʫʤʦʨ ʤʝʨʘʚʘʜ. ɼʘʨ ʩʦʣ״ʦʠ ʦʭʠʨ 

 ʦ ʙʦ״ʦʠ ʦʥ״ʦʠ ʟʘʨʘʨʦʚʘʨʠ ʭʠʤʠʷʚʠʠ ʟʠʸʜ ʚʘ ʧʘʡʚʘʩʪʘʛʠ״ʫʥʰʘʚʠʠ ʫʥʩʫʨס

ʩʘʙʘʙ״ʦʠ ʨʘʚʘʥʜ״ʦʠ ʪʝʭʥʦʛʝʥ  ʜʘʨ ״ʘʚʦ, ʦʙ, ʭʦʢ ʚʘ ʨʘʩʪʘʥʠ״ʦ ʷʢʝ ʘʟ 

ʤʘʩʲʘʣʘ״ʦʠ ʤʫ״ʠʤʠ ʨ ʟ ʛʘʨʜʠʜʘʘʥʜ. 

 ʠʪʠ ʙʝʨʫʥʘ, ʢʠ ʜʘʨ ʦʥ ʘʨʟʠ״ʫʜʘ ʙʦ ʤʫוʦʠ ʤʘʚֹ״ʘʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤ׳

ʘʩʪ״  ʜʦʨʘʥʜ, ʘʣʦץʘʤʘʥʜʠʠ ʟʠʯ ʜʦʨʘʥʜ. ɸʟ ʠʥ ʩʘʙʘʙ ʦʥ״ʦ ʙʦ ʪʘסʡʠʨʸʙʠʠ 

ʤʫ״ʠʪʠ ʘʪʨʦʬ ʭʝʣʦ ʦʩʝʙʧʘʟʠʨ ʤʝʛʘʨʜʘʥʜ. ʉʦʣʠʤʠʠ ʠʩʦʥʠʷʪ ʥʠʟ ʘʟ ʪʦʟʘʛʠʠ 

ʤʫ״ʠʪʠ ʘʪʨʦʬ, ʤʘʭʩʫʩʘʥ; ʦʙ, ״ʘʚʦ ʚʘ ʭʦʢ ʩʘʭʪ ʘʣʦץʘʤʘʥʜ ʤʝʙʦʰʘʜ. ɸʟ ʪʘʨʘʬʠ 

ʜʠʛʘʨ, ״ʠʩʩʘʠ ʭʝʣʦ ʟʠʸʜʠ ʩʘʨʬʘʢʦʨʦʥʘ, ʩʘʤʘʨʘʥʦʢ ʚʘ ʪʦʟʘ ʥʠʛʦ״ ʜʦʰʪʘʥʠ ʠʥ 

ʩʝ ʫʥʩʫʨʠ ʪʘʙʠʘʪ ʘʟ ʬʘʲʦʣʠʷʪʠ ʭʫʜʠ ʠʥʩʦʥ ʥʠʟ ʚʦʙʘʩʪʘʛʠʠ ʢʘʣʦʥ ʜʦʨʘʜ. 

ɸʟ ״ʘʤʘ ʙʝʰʪʘʨ ʪʘʲʩʠʨʠ ʥʘʟʘʨʨʘʩʠ ʠʥʩʦʥ ʙʘ ʪʘʙʠʘʪ ʙʦ ʚʦʩʠʪʘʠ 

ʛʠʜʨʦʩʬʝʨʘ ʤʫʰʦ״ʠʜʘ ʤʝʛʘʨʜʘʜ. ɿʝʨʦ ʦʙ ״ʘʤ ֹוʠʥʩ״ʦʠ ʢʘʣʦʥ, ״ʘʤ ʯʠʥʩ״ʦʠ 

ʭʫʨʜʨʦ ʯ  ʜʘʨ ʰʘʢʣʠ ʩʘʭʪ, ʯ  ʜʘʨ ʰʘʢʣʠ ʭʦʢʘ ʚʘ ʯʠ ʜʘʨ ʰʘʢʣʠ ʤʦʝʲ ʘʟ ʷʢ 

ʤʠʥʪʘץʘ ʙʘ ʜʠʛʘʨʘʰ ʙʘ ʦʩʦʥʠ ʤʝʢ ʯʦʥʘʜ.  
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 ʊʦֹוʠʢʠʩʪʦʥ ʷʢʝ ʘʟ ʥʠʰʦʥʜʠ״ʘʥʜʘ״ʦʠ ʘʟ ״ʘʤʘ ʟʠʸʜʠ ʪʘʲʤʠʥʦʪʠ ʦʙʨʦ ʜʘʨ 

ʆʩʠʸʠ ʄʘʨʢʘʟ  ʜʦʨʦ ʤʝʙʦʰʘʜ. ʃʝʢʠʥ ʘʟ ʥʠʤʘʠ ʘʩʨʠ ʛʫʟʘʰʪʘ ʩʘʨ ʢʘʨʜʘ 

ʫʨ״ʫʤוֹ  ʙʘ ʷʢץʘʪʦʨ ʤʫʰʢʠʣʦʪ״ʦ ʙʘ ʤʦʥʘʥʜʠ: ʧʘʩʪʰʘʚʠʠ ʩʠʬʘʪʠ ʦʙ ʜʘʨ 

 ,ʦ״ʦʠ ʜʘʨ ʧʦʸʥʦʙʠ ʜʘʨʸ״ʠʣ״ʦʣʠʥʠʰʠʥ, ʰʫʩʪʘʰʘʚʠʠ ʩʦ״ʦʠ ʘ״ʘʣʣʘ״ʫʜʫʜʠ ʤʘ״

ʦʙʭʝʟʠ״ʦ, ʩʝʣ״ʦʠ ʭʘʨʦʙʠʦʚʘʨ, ʥʦʨʘʩʦʠʠ ʦʙ ʜʘʨ ʙʘʲʟʝ ʤʠʥʪʘץʘ״ʦ ʨ  ʙʫ ʨ  

ʰʫʜʘ ʠʩʪʦʜʘʘʩʪ.  

ʉʘʪ״ʠ ʙʝʰʪʘʨʠ ʠʬʣʦʩʰʘʚʠʠ ʦʙʠ ʜʘʨʸ״ʦʨʦ ʘʟ ʩʘʨʛʘ״ʠ ʦʥ ʪʦ ʨʝʟʠʰʛʦ״ 

ʙʝʰʪʘʨ ץʠʩʤʠ ʤʠʸʥʘ ʚʘ ʜʘʨ ʧʦʸʥʦʙʠ ʜʘʨʸ״ʦ ʙʘ ʥʘʟʘʨ ʤʝʨʘʩʘʜ.  

ɼʘʨ ʥʘʪʠֹוʘʠ ֹוʘʥʛ״ʦʠ ʰʘ״ʨʚʘʥʜʠʠ ʩʦʣ״ʦʠ 90-ʫʤʠ ʘʩʨʠ ʛʫʟʘʰʪʘ ʢʘʤʰʘʚʠʠ 

 ʘץʠ ʠʬʣʦʩʰʘʚʠʠ ʦʙʠ ʤʠʥʪʘ״ʩʦʣʦʪ ʙʘ ʘʤʘʣ ʦʤʘʜ. ʇʘʩʪ ʰʫʜʘʥʠ ʩʘʪ״ʤʠ ʠʩʪʝוʘֹ״

ʜʘʨ ʠʥ ʜʘʚʨʘ ʙʘ ʯʘʰʤ ʤʝʨʘʩʠʜ. ɸʛʘʨ ʜʘʨ ʩʦʣʠ 1990 ״ʘֹוʤʠ ʧʘʨʪʦʚ״ʦʠ 

ʠʩʪʝ״ʩʦʣ  ʙʘ ʦʙ״ʦʠ ʨʘʚʦʥ ʜʘʨ ֹוʫʤ״ʫʨ  102 ʤʣʥ.ʤ
3
 -ʨʦ ʪʘʰʢʠʣ ʤʝʜʦʜ, ʧʘʩ ʠʥ 

ʥʠʰʦʥʜʠ״ʘʥʜʘ ʜʘʨ ʩʦʣʠ 1995 ʙʘ -38 ʤʣʥ. ʤ
3
 ʙʘʨʦʙʘʨ ʰʫʜʘ ʙʫʜ [5]. 

ʂʦʨʭʦʥʘ״ʦʠ ʩʘʥʦʘʪʠ ʢ  ʦʠ ʪʘʲʩʠʨʠ ʤʘʥʬʠʘʰʦʥ ʙʘ״ʠʨʦ ʚʦʙʘʩʪʘ ʙʘ ʰʘʢʣ״

ʤʫ״ʠʪʠ ʘʪʨʦʬ (ʪʘʙʠʘʪ) ʙʘ ʧʘʥֹו ʛʫʨ ʫʜʦ ʢʘʨʜʘʘʥʜ: 1. ʛʝʦʤʝʭʘʥʠʢוֹ ״ , 2. 

ʛʠʜʨʦʣʦʛ , 3. ʭʠʤʠʷʚ , 4. ʪʝʨʤʠʢ  ʚʘ 5. ʙʠʦʤʦʨʬʦʣʦʛ  [6]. ʂʦʨʭʦʥʘ״ʦʝ, ʢʠ 

ʜʘʨ ʩʦ״ʠʣ״ʦʠ ʜʘʨʸ״ʦʠ ʊʦֹוʠʢʠʩʪʦʥ ʩʦʭʪʘ ʰʫʜʘʘʥʜ ʚʘ ʸ ʙʘʨʦʠ ʠʩʪʝ״ʩʦʣʦʪ ʘʟ 

ʦʙʠ ʨʘʚʦʥ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ, ״ʘʤʘʠ ʠʥ ʛʫʥʘ ʪʘʲʩʠʨʦʪ״ʦʨʦ ʜʦʨʦʷʥʜ.  

ʄʠץʜʦʨʠ ʘʟ ״ʘʤʘ ʟʠʸʜʠ ʠʬʣʦʩʰʘʚʠʠ ʦʙ ʜʘʨ ʜʘʨʸ״ʦ, ʢ ʣ״ʦ ʚʘ ʜʠʛʘʨ 

ʦʙʨʘʚ״ʦʠ ֹוʫʤ״ʫʨ  ʘʟ ״ʠʩʦʙʠ ʧʘʨʪʦʚ״ʦʠ ʢʦʨʭʦʥʘ״ʦʠ ʭʦֹוʘʛʠʠ ʢʦʤʤʫʥʘʣ , 

ʢʦʨʭʦʥʘ״ʦʠ ʢʦʨʢʘʨʜʠ ʤʘ״ʩʫʣʦʪ״ʦʠ ʭʠʤʠʷʚʠʶ ʥʘʬʪ  ʚʘ ʧʘʨʪʦʚ״ʦʠ ʘ״ʦʣʠʠ 

ʰʘ״ʨʫ ʜʝ״ʦʪ ʙʘ ʘʤʘʣ ʤʝʦʷʜ. 

ʉʦʣ ʘʟ ʩʦʣ ʰʫʤʦʨʘʠ ʘ״ʦʣʠʠ ʰʘ״ʨ״ʦ ʘʬʟʦʠʰ ʸʬʪʘ ʰʫʤʦʨʘʠ ʢʦʨʭʦʥʘ״ʦʠ 

ʠʩʪʝ״ʩʦʣʠʶ ʭʠʟʤʘʪʨʘʩʦʥ , ʙʠʥʦ״ʦʠ ʙʘʣʘʥʜʦʰʸʥʘʠ ʠʩʪʠץʦʤʘʪ  ʟʠʸʜ ʰʫʜʘ 

ʠʩʪʦʜʘʘʩʪ. ʀʥ ʘʬʟʦʠʰ ʙʘ ʙʦʟ ״ʘʤ ʙʝʰʪʘʨ ʠʬʣʦʩʰʘʚʠʠ ʦʙ״ʦʠ ״ʫʜʫʜʠ ʰʘ״ʨ״ʦ 

ʦʚʘʨʜʘ ʤʝʨʘʩʦʥʘʜ. ɿʝʨʦ ״ʘʤʘ ʛʫʥʘ ʧʘʨʪʦʚ״ʦʠ ʤʦʝʲʠ ʢʦʨʭʦʥʘ״ʦ ʙʦ ʦʙ ʰʫʩʪʘ 

ʤʝʰʘʚʘʜ, ʢʠ ʦʥ ʜʘʨ ʦʭʠʨ ʙʘ ʦʙʠ ʨʘʚʦʥʠ ʜʘʨʸ״ʦ ״ʘʤʨʦ״ ʤʝʰʘʚʘʜ.  

ʇʘʩ ʘʟ ʙʦʨʦʥ״ʦʠ ʰʘʜʠʜ ʜʘʨ ״ʫʜʫʜʠ ʰʘ״ʨ״ʦ, ʜʘʨ ʢʘʥʦʨʠ ʨʦ״״ʦʚʫ ֹו ʡ״ʦʠ 

ʦʙʛʫʟʘʨ ʤʠץʜʦʨʠ ʭʝʣʦ ʟʠʸʜʠ ʟʘʨʬ״ʦʠ ʧʣʘʩʪʠʢ  ʙʘ ʥʘʟʘʨ ʤʝʨʘʩʘʥʜ, ʢʠ ʦʙʠ 

ʟʠʸʜʠ ʙʦʨʦʥ ʦʥ״ʦʨʦ ʜʘʨ ֹוʦʝ סʫʥ ʢʘʨʜʘ ʤʦʥʜʘʘʩʪ. ʏʠ ץʘʜʘʨʠ ʜʠʛʘʨʠ ʠʥ 

ʟʘʨʬ״ʦʠ ʧʣʘʩʪʠʢ  ʚʘ ʠʬʣʦʩʠ״ʦʠ ʜʘʨ ʢ ʯʘʚʫ ʨʦ״״ʦ ʙʫʜʘ, ʨʘʚסʘʥ״ʦʠ ʜʘʨ 

ʨʦ״״ʦʠ ʤʦʰʠʥʛʫʟʘʨ ʨʝʭʪʘ, ʙʦ ʦʙʠ ֹוʫʡʙʦʨ״ʦ ʰ ʩʪʘ ʰʫʜʘ ʙʘ ʜʘʨʸ״ʦ ʤʝʨʝʟʘʥʜ 

ʤʘʲʣʫʤ ʥʝʩʪ.  

ɿʘ״ʙʫʨ״ʦ ʪʘʥ״ʦ ʜʘʨ ״ʫʜʫʜʠ ʰʘ״ʨ״ʦʠ ʢʘʣʦʥ ʘʟʥʘʚʩʦʟʠʚʫ ʪʦʟʘ ʢʘʨʜʘ 

ʤʝʰʘʚʘʥʜ. ɼʘʨ ʰʘ״ʨ״ʦʠ ʭʫʨʜʫ ʜʝ״ʦʪ״ʦ ʠʥ ʨʘʚʘʥʜ ʦʥ ץʘʜʘʨ ʜʫʨʫʩʪ ʙʘ ʨʦ״ 

ʤʦʥʜʘ ʥʘʰʫʜʘʘʩʪ. ׳ʘʤʘʠ ʧʘʨʪʦʚ״ʦʚʫ ʠʬʣʦʩʠ״ʦʠ ʢʫʯʘʚʫ ֹוʫʡʙʦʨ״ʦ סʫʥ ʰʫʜʘ, 

ʙʦ ʦʙ״ʦʠ ʙʦʨʦʥ  ʙʘ ʦʙʠ ʨ ʜʫ ʜʘʨʸ״ʦ ʤʝʨʝʟʘʥʜ. פʠʩʤʠ ʟʠʸʜʠ ʠʥ ʧʘʨʪʦʚ״ʦ ʜʘʨ 

ʦʙ ״ʘʣ ʰʫʜʘ ʦʥʨʦ ʠʬʣʦʩ ʤʝʛʘʨʜʦʥʘʜ, ʢʠ ʦʥ ʙʘ ʩʘʣʦʤʘʪʠʠ ʘ״ʦʣʠʠ ʜʘʨ ʧʦʸʥʦʙ 

ʟʠʥʜʘʛʠʢʫʥʘʥʜʘ ʟʘʨʘʨʠ ʢʘʣʦʥ ʤʝʨʘʩʦʥʘʜ.  

ɸʟ ʨ ʠ ʤʘʲʣʫʤʦʪ״ʦʠ ʘʟ ʪʘʨʘʬʠ ɺʘʟʦʨʘʪʠ ʤʝʣʠʦʨʘʪʩʠʷ ʚʘ ʭʦֹוʘʛʠʠ ʦʙʠ 

 ʘʠ ʐʠʤʦʣʠץʫʨ ʜʘʩʪʨʘʩʛʘʨʜʠʜʘ ʙʘ ʩʠʬʘʪʠ ʦʙʠ ʜʘʨʸʠ ʉʠʨ ʜʘʨ ʤʠʥʪʘ״ʫʤוֹ

ʢʠʰʚʘʨ ʙʝʰʪʘʨ ʦʙ״ʦʠ ʧʘʨʪʦʚ  ʚʘ ʢʦʣʣʝʢʪʦʨʠʠ ʰʘ״ʨʠ ʍʫֹוʘʥʜ, ʬʦʨʘ״ʦʠ 

(ʧʘʩʦʙ״ʦ) ʟʘʤʠʥ״ʦʠ ʢʠʰʦʚʘʨʟʠʠ ʥʦ״ʠʷ״ʦʠ ʘʪʨʦʬ ʙʝʰʪʘʨ ʪʘʲʩʠʨʠ ʤʘʥʬ  

ʤʝʨʘʩʦʥʘʥʜ. ɼʘʨ ״ʫʜʫʜʠ ʤʠʥʪʘץʘʠ ʰʘ״ʨʠ ʍʫֹוʘʥʜ ʤʦʜʜʘ״ʦʠ ʘʟʦʪʜʦʨ ʜʘʨ 
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ʪʘʨʢʠʙʠ ʦʙʠ ʜʘʨʸʠ ʉʠʨ 2,5 - 3 ʤʘʨʦʪʠʙʘ ʘʟ ʤʝʲʸʨʠ ʤʫץʘʨʨʘʨ  ʟʠʸʜ ʙʘ ץʘʡʜ 

ʛʠʨʠʬʪʘ ʰʫʜʘʘʥʜ. ʏʫʥʠʥ ʠʬʣʦʩʰʘʚʠʨʦ ʜʘʨ ʜʘʨʸʠ ɿʘʨʘʬʰʦʥ ʥʠʟ ʜʠʜʘʥ 

ʤʫʤʢʠʥ ʘʩʪ.  

ʄʦʜʜʘ״ʦʠ ʟʘʨʘʨʦʚʘʨʠ ʘʟʦʪ, ʥʠʪʨʘʪʜʦʨ, ʘʤʤʦʥʠʡ ʚʘ ʬʦʩʬʦʨʜʦʨ ʦʙ״ʦʠ 

ʦʨʠʠ ʧʘʨʪʦʚוֹ  ʚʘ ʟʘ״״ʦʠ ץʫʙʫʨ״ʦʠ ʰʘ״ʨʠ ɼʫʰʘʥʙʝʨʦ, ʢʠ ʙʘ ʜʘʨʸʠ 

ʂʦʬʘʨʥʠ״ʦʥ ʤʝʨʝʟʘʥʜ, ʘʟ ʤʝʲʨʠ ʤʫץʘʨʨʘʨ  ʭʝʣʦ ʟʠʸʜ ʛʘʨʜʦʥʜʘʘʥʜ. 

ʏʫʥʠʥ ״ʦʣʘʪʠ ʠʬʣʦʩʰʘʚʠʨʦ ʜʘʨ ʦʙ״ʦʠ ʜʠʛʘʨ ʤʠʥʪʘץʘ״ʦʠ ʜʘʰʪ  ʚʘ 

ʥʠʤʙʠʸʙʦʥʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʤʫʰʦ״ʠʜʘ ʥʘʤʫʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. ɼʘʨ ץʠʩʤʠ 

ʙʦʣʦʦʙ״ʦʠ ʜʘʨʸ״ʦ ʙʦʰʘʜ, ʘʟ ʩʘʙʘʙʠ ʢʘʤ ʙʫʜʘʥʠ ʤʘ״ʘʣʣʘ״ʦʠ ʘ״ʦʣʠʥʠʰʦʥ ʜʘʨ 

ʩʦ״ʠʣ״ʦ ʚʘ ʜʘʨ ʜʘʨʘ״ʦʠ ʯʫץʫʨ ֹוʦʨ  ʰʫʜʘʥʠ ʜʘʨʸ״ʦ ʠʬʣʦʩʰʘʚʠʠ ʦʙ ʥʘʟʘʨʨʘʩ 

ʥʝʩʪ. ɼʘʨ ʤʠʥʪʘץʘ״ʦʠ ʙʘʣʘʥʜʢ  ʦ ʚʘ ʢʘʥʜʘʰʘʚʠʠ״ʠʩʦʙʠ ʩʝʣ״ ʦ ʘʟ״ʪʘʥ ״

ʧʠʨʷʭ״ʦʚʫ ʪʘʨʤʘ״ʦ סʘʰʰʘʚʠʶ ʣʦʡʦʣʫʜʰʘʚʠʠ ʦʙʠ ʜʘʨʸʚʫ ʩʦʡ״ʦ ʤʫʰʦ״ʠʜʘ 

ʤʝʰʘʚʘʜ.  

ɼʘʨ ʙʦʨʘʠ ״ʦʣʘʪʠ ʙʘ ʤʝʲʸʨ״ʦʠ ʤʫץʘʨʨʘʨ ʘʚʦʙʛוֹ   ʥʘʙʫʜʘʥʠ ״ʘʚʟʘʠ 

ʜʘʨʸʠ ʕʣʦʢ ʚʘ ״ʦʣʘʪʠ ʵʢʦʣʦʛʠʠ סʘʡʨʠץʘʥʦʘʪʙʘʭʰʠ ʦʥ ״ʘʥ ʟ ʜ.ʠ.ʛ., ʧʨʦʬʝʩʩʦʨ 

ʄʫ״ʘʙʙʘʪʦʚ ʍ. ʩʦʣʠ 1999 ץʘʡʜ ʢʘʨʜʘ ʙʫʜ [5]. ʉʦʣʠ ֹוʦʨ  ʜʘʨ ״ʘʚʟʘʠ ʜʘʨʸʠ 

ʕʣʦʢ ʚʘ ʂʦʬʘʨʥʠ״ʦʥ ʩʝʣ״ʦʠ ʭʘʨʦʙʠʦʚʘʨ ʬʘʨʦʤʘʜʘ ʙʘ ʤʘ״ʘʣʣʘ״ʦʠ 

ʘ״ʦʣʠʥʠʰʠʥʝ, ʢʠ ʜʘʨ ʥʘʟʜʠʢʠʠ ʤʘֹוʨʦʠ ʜʘʨʸ ʙʫʜʘʥʜ, ʟʘʨʘʨʠ ʤʦʣ  ʟʠʸʜʝ 

ʨʘʩʦʥʜʘ ʙʦʠʩʠ ״ʘʣʦʢʘʪʠ ʜʘ״״ʦ ʥʘʬʘʨ ʤʘʨʜʫʤʠ ʠʥ ʤʠʥʪʘץʘ ʛʘʨʜʠʜ. 

ɼʘʨ ״ʘʤʠʥ ʤʦʥʦʛʨʘʬʠʷ ʄʫ״ʘʙʙʘʪʦʚ ʍ. ץʘʡʜ ʥʘʤʫʜʘ ʙʫʜ, ʢʠ ʜʘʨʸ״ʦ ʜʘʨ 

 ʘʤʘʛʫʥʘ ʠʬʣʦʩʠʚʫ״ ʨʦ ʤʝʢʫʥʘʥʜ. ʗʲʥʝוʦʨʦ ʠֹ״ʘʚʟʘʠ ʭʫʜ ʚʘʟʠʬʘʠ ʩʘʥʠʪʘʨ״

ʤʘʚʦʜ״ʦʠ סʘʡʨʠʨʦ ʘʟ ʦʥ ʙʝʨʫʥ ʤʝʢʫʥʘʥʜ. ʀʥʯʫʥʠʥ ʧʘʩ ʘʟ ʦʙʤʦʥʠ״ʦʠ 

ʟʘʤʠʥ״ʦʠ ʢʠʰʦʚʘʨʟ  ʙʦץʠʤʦʥʜʘ״ʦʠ ʥʫʨʠ״ʦʠ ʤʠʥʝʨʘʣʠʨʦ, ʢʠ ʙʘ ʟʘʤʠʥ״ʦʠ 

ʢʠʰʪ ʧʦʰʠʜʘ ʰʫʜʘ ʙʫʜʘʥʜ ʰ ʩʪʘ ʤʝʙʘʨʘʥʜ. 

ʀʥ ʰ ʩʪʘ ʙʫʨʜʘʥʫ ʪʦʟʘ ʥʘʤʫʜʘʥʠ ʤʦʜʜʘ״ʦʠ ʟʘʨʘʨʦʚʘʨ ʜʘʨ ץʠʩʤʠ 

ʙʦʣʦʦʙʠ ʜʘʨʸ״ʦ ʩʘʙʘʙʛʦʨʠ ʙʝʰʪʘʨ ʰʫʜʘʥʠ ʠʬʣʦʩʠʚʫ ʤʦʜʜʘ״ʦʠ ʟʘʨʘʨʦʚʘʨ ʜʘʨ 

ʧʦʸʥʦʙʠ ״ʘʚʟʘ״ʦ ʤʝʛʘʨʜʘʥʜ, ʢʠ ʠʥ ʥʠʟ ʷʢ ʤʫʰʢʠʣʦʪʠ ʚʘʟʥʠʥʠ ʵʢʦʣʦʛ  ʙʘ 

 .ʠʩʦʙ ʤʝʨʘʚʘʜ״

ʆʣʠʤʦʥʠ ʢʠʰʚʘʨ״ʦʠ ״ʘʤʩʦʷ ʪʘʜץʠץʦʪʠ ʵʢʦʣʦʛ  ʛʫʟʘʨʦʥʠʜʘ 

ʤʫʰʢʠʣʦʪ״ʦʠ ʵʢʦʣʦʛʠʠ ʘ״ʦʣʠʨʦ ʙʘ 6 ʛʫʨ  .ʩʠʤ ʥʘʤʫʜʘʘʥʜ [3]ץʪʘ ״

1. ʇʘʨʪʦʬʪʘʥʠ ʘʭʣʦʪ״ʦʠ ñסʘʡʨʠʭʦʥʘʛ ò -ʠ ʭʫʨʜ, ʘʤʘʣʘʥ ʜʘʨ ״ʘʤʘ ֹוʦʡ: 

ʧʘʢʝʪ״ʦʠ ʧʣʘʩʪʠʢ , ʧʘʨʪʦʚʠ ʭ ʨʦʢ״ʦ, ץʦסʘʟ״ʦ, ʧʫʩʪʣʦʭʠ ʪʫʭʤʠ ʦʬʪʦʙʧʧʘʨʘʩʪ, 

ʧʘʩʤʦʥʜʘ״ʦʠ ʩʠʛʦʨ ʚʘ סʘʡʨʘ״ʦ ʜʘʨ ʩʘʨʠ ʨʦ״״ʦʚʫ ʧʘʡʨʦ״ʘ״ʦ, ʜʘʨ ʠʩʪʛʦ״״ʦ ʚʘ ס.  

2. ʉ ʟʦʥʜʘʥʠ ʘʭʣʦʪ״ʦ, ʢʠ ʜʘʨ ʪʘʨʢʠʙʠ ʭʫʜ ʟʘʨʬ״ʦʠ ʧʣʘʩʪʠʢ  ʜʦʨʘʥʜ 

(ʧʘʢʝʪ״ʦ, ʩʘʣʬʝʪʢʘ״ʦ, ʰʠʰʘ״ʦʠ ʧʣʘʩʪʤʘʩ  ʚʘ ס.) 

3. ʇʘʨʪʦʚʠ ʦʙ״ʦʠ ʤʘʠʰ  ʘʤʘʣʘʥ ʜʘʨ ״ʘʤʘ ֹוʦʡ, ʢʠ ʧʘʨʪʦʬʪʘʥʠ ʦʥ ץʫʣʘʡ 

ʙʦʰʘʜ. 

 ʦʠ ʩʘʭʪ״ʜʦʰʪʘʥʠ ʧʘʨʪʦʬ ״ʥʠʛʦ ץʦʠ ʥʦʤʫʚʦʬʠ״ʦʡוֹ ʫʥ ʢʘʨʜʘʥ ʚʘ ʜʘʨנ .4
ʜʘʨ ʜʝ״ʦʪ. 

5. ʅ ʰʠʜʘʥʠ ʦʙ״ʦʠ ʩʠʬʘʪʘʰʦʥ ʧʘʩʪ ʜʘʨ ״ʦʣʝ, ʢʠ ʠʤʢʦʥʠʷʪʠ ʠʩʪʝʲʤʦʣʠ 

ʦʙʠ ʩʠʬʘʪʘʰ ʙʘʣʘʥʜ ʚʫֹוʫʜ ʜʦʨʘʜ. 

6. ʀʩʪʠʬʦʜʘʠ ʙʝʤʘ״ʜʫʜ ʚʘ ʙʝʥʘʟʦʨʘʪʠ ʧʝʩʪʠʜʩʠʜ״ʦ ʚʘ ʜʠʛʘʨ ʤʦʜʜʘ״ʦʠ 

ʬʘʲʦʣʠ ʙʠʦʣʦʛ ʙʘʨʦʠ ʤʫʙʦʨʠʟʘ ʙʦ ״ʘʰʘʨʦʪʠ ʟʘʨʘʨʦʚʘʨ ʚʘ ʙʘʨʦʠ 

ʬʘʨʙʝ״ʰʘʚʠʠ ʯʦʨʚʦ. 
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ɼʘʨ ʤʘץʦʣʘ ʤʫʘʣʣʠʬʦʥ ״ʘʨ ʷʢ ʙʘʥʜʨʦ ʤʫʰʘʭʭʘʩ ʰʘ״ʨ ʤʝʜʠ״ʘʜ.  

ɹʘ ʛʫʬʪʘ״ʦʠ ʙʦʣʦ ״ʘʤʠʥʨʦ ʠʣʦʚʘ ʢʘʨʜʘʥʠʝʤ, ʢʠ ʜʘʨ ״ʫʜʫʠ ʰʘ״ʨ״ʦʚʫ 

ʜʝ״ʘ״ʦ ʙʘʨʦʠ ʰʫʩʪʫʰʫʠ ʟʘʨʬ״ʦ, ʪʦʟʘ ʢʘʨʜʘʥʠ ץʫʙʫʨ״ʦ ʚʘ ʜʠʛʘʨ ʢʦʨ״ʦʠ 

ʭʦֹוʘʛ ץʘʨʠʙ ʜʘʨ ״ʘʤʘ ʭʦʥʘ״ʦ ʘʟ ʤʦʜʜʘ״ʠ ʪʦʟʘʢʫʥʘʥʜʘʠ ʭʠʤʠʷʚ ʘʤʘʨ״  ʟʘ 

ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ ʚʘ ʧʘʨʪʦʚʠ ״ʘʤʤʘʠ ʦʥ ʙʘ ʦʙ״ʦʠ ʥʘʟʜʠʰʘ״ʨ  ʦʤʝʭʪʘ 

ʤʝʰʘʚʘʜ.  

ɹʘ סʘʡʨ ʘʟ ״ʦʣʘʪʠ ʠʬʣʦʩʰʘʚʠʠ ʦʙ״ʦ ʠʥʯʫʥʠʥ ״ʦʣʘʪʠ ʜʠʛʘʨʠ ʥʦʛʫʚʦʨʠ 

ʵʢʦʣʦʛ  ï ʪʘסʡʠʨʠ ʤʘֹוʨʦʠ ʜʘʨʸ״ʦ (ʢʘʥʜʘʥʠ ʤʘֹוʨʦ, ʩʦʭʪʤʦʥ״ʦʠ ʛʫʥʦʛʫʥʠ 

ʥʘʟʜʠʩʦ״ʠʣ , ʙʘ ʩʦ״ʠʣʠ ʜʘʨʸ ʨʝʭʪʘʥʠ ʧʘʨʪʦʚ״ʦʠ ʩʦʭʪʤʦʥ , ʪʘʥʛ ʢʘʨʜʘʥʠ 

ʤʘֹוʨʦʠ ʜʘʨʸ״ʦ ʚʘ ʩʦʡ״ʦ) ʜʘʨ ʩʦʣ״ʦʠ ʦʭʠʨ ʭʝʣʦ ʥʘʟʘʨʨʘʩ ʛʘʨʜʠʜʘʘʥʜ.  

ʀʥ ʨʘʚʘʥʜ ʥʠʟ ״ʦʣʘʪ״ʦʠ ʥʦʛʫʚʦʨʠ ʪʝʭʥʦʛʝʥʠʨʦ ʙʘ ʘʤʘʣ ʤʝʦʨʘʜ, ʢʠ ʦʥ 

ʙʦʠʩʠ ʭʘʨʦʙʠ״ʦʠ ʟʠʸʜ ʜʘʨ ʧʦʸʥʦʙ״ʦ ʚʘ ״ʘʪʪʦ ʙʦʠʩʠ ʪʘʣʘʬʦʪʠ ֹוʦʥ  ʥʠʟ 

ʛʘʨʜʘʜ. ʏʫʥʠʥ ʤʠʩʦʣ״ʦʨʦ ʪʘʥ״ʦ ʜʘʨ ʩʦʣʠ 2022 ʚʘ 2023 ʜʘ״״ʦ ʘʜʘʜ ʦʚʘʨʜʘʥ 

ʤʫʤʢʠʥ ʘʩʪ. ׳ʘʤʠʥ ʪʘʚʨ 28 ʠʶʣʠ ʩʦʣʠ 2023 ʜʘʨ ʛʫʟʘʨʠ ʃʘʥʛʘʨʠ ʜʝ״ʘʠ 

ʋʨʤʝʪʘʥʠ ʥʦ״ʠʷʠ ɸʡʥ  ʜʘʨ ʥʘʪʠֹוʘʠ ʙʦʨʠʜʘʥʠ ʙʦʨʦʥʫ ʞʦʣʘʠ ʰʘʜʜʠʜ ʩʝʣʠ 

ʭʝʣʝ ʢʘʣʦʥʝ ʬʘʨʦʤʘʜʘ ʟʠʸʜʘ ʙʘ 70 ʭʦʥʘ״ʦʠ ʠʩʪʠץʦʤʘʪ  ʜʘʨʦʤʘʜʘ ʙʘ ʭʦֹוʘʛʠʠ 

ʤʘʨʜʫʤ ʟʘʨʘʨʠ ʤʦʣʠʠ ʢʘʣʦʥ ʨʘʩʦʥʜ. ʉʘʙʘʙʠ ʘʩʦʩʠʘʰ ʜʘʨ ʦʥ ʘʩʪ, ʢʠ ʜʘʨ 

ʤʘֹוʨʦʠ ʭʫʰʢ, ʢʠ ʩʦʣ״ʦʠ ʧʝʰʪʘʨ ʜʘʨ ʦʥ ֹוʦ ʦʙ״ʦʠ ʙʦʨʦʥ  ʙʘ ʜʘʨʸʠ ɿʘʨʘʬʰʦʥ 

ʦʤʘʪץʦʠ ʠʩʪʠ״ʦʠ ʭʦʥʘ״ʘʠ ʩʦʭʪʤʦʥוʦʨʠ ʰʫʜʘ ʤʝʨʘʬʪ, ʜʘʨ ʥʘʪʠֹוֹ  ʪʘʥʛ ʰʫʜʘ 

ʠʤʢʦʥʠʷʪʠ ʦʙʠ ʟʠʸʜʨʦ ʙʫʨʜʘʥ ʥʘʜʦʰʪ.  

ʏʫʥʠʥ ״ʦʣʘʪʨʦ ʜʘʨ ʜʘʚʦʤʠ ʤʦ״״ʦʠ ʠʶʣ-ʩʝʥʪʷʙʨʠ ʩʦʣʠ ֹוʦʨ  ʜʘʨ 

ʤʠʥʪʘץʘ״ʦʠ ʥʦ״ʠʷʰʦʠ ʜʠʛʘʨʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʘ ʤʦʥʘʥʜʠ נʘʨʤ, ʈʫʜʘʢʠ, ɺʘ״ʜʘʪ, 

ʀʩʬʘʨʘ ʚʘ ס. ʜʠʜʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʦʥ ʙʦʠʩʠ ʪʘʣʘʬʦʪʠ ֹוʦʥʠʚʫ ʤʦʣʠʠ ʟʠʸʜʝ 

ʛʘʰʪʘʘʥʜ.  

ʏʠ ʭʝʣʝ, ʢʠ ʜʘʨֹו ʛʘʨʜʠʜ, ʜʘʨ ʰ. ɼʫʰʘʥʙʝ ʚʘ ʘʪʨʦʬʠ ʦʥ ʩʦʭʪʤʦʥ״ʦʠ ʟʠʸʜʠ 

ʦʙʲʝʢʪ״ʦʠ ʩʘʤʪʠ ʠʩʪʠʬʦʜʘʘʰʦʥ ʛʫʥʦʛʫʥ ʩʦʭʪʘ ʰʫʜʘ ʠʩʪʦʜʘʘʥʜ. פʠʩʤʝ ʘʟ ʠʥ 

ʦʙʲʝʢʪ״ʦ ʜʘʨ ʩʦ״ʠʣʠ ʜʘʨʸ ʩʦʭʪʘ ʰʫʜʘ ʠʩʪʦʜʘʘʥʜʫ ʭʦʢʠ ʟʝʨʠ ʩʦʭʪʤʦʥʠ ץʠʩʤʠ 

ʜʠʛʘʨʘʰʦʥ ʙʘ ʩʦ״ʠʣ״ʦʠ ʜʘʨʸ״ʦʠ ɺʘʨʟʦʙʫ ʂʦʬʘʨʥʠ״ʦʥ ʙʫʨʜʘ ʨʝʭʪʘ ʠʩʪʦʜʘʘʥʜ.  

ʀʥ ״ʦʣʘʪ ʙʘ ʦʥ ʩʘʙʘʙ ʤʝʛʘʨʜʘʜ, ʢʠ ʜʘʨ ʤʘֹוʨʦ ʤʦʥʝʘʠ ʩʫʥʲʠ ʧʘʡʜʦ 

ʛʘʨʜʠʜʘ ʤʝʪʘʚʦʥʘʜ ʙʦʠʩʠ ʪʘסʡʠʨʸʙʠʠ ʤʘֹוʨʦʠ ʧʝʰʠʥʘ ʛʘʨʜʘʜ. ʏʫʥʠʥ 

ʪʘסʡʠʨʸʙʠʠ ʥʘʟʘʨʨʘʩʨʦ ʜʘʨ ʨʝʟʠʰʠ ʤʘֹוʨʦ״ʦʠ ʜ. ɺʘʨʟʦʙ ʚʘ ʜʘʨʸʠ ɼʫʰʘʥʙʝʚʫ 

ʃʫʯʦʙ, ʜʘʨ ״ʫʜʫʜʠ ʰ. ɼʫʰʘʥʙʝ ʜʠʜʘʥ ʤʫʤʢʠʥ ʘʩʪ [4]. 

ɹʘʨʦʙʘʨʠ ʟʠʸʜ ʰʫʜʘʥʠ ʠʥʰʦʦʪ״ʦʠ ʤʘֹוʨʦʠ ʚʘ ʟʠʸʜ ʰʫʜʘʥʠ ʥʫץʪʘ״ʦʠ 

ʘ״ʦʣʠʥʠʰʠʥ ʜʘʨ ʥʘʟʜʠʢʠʠ ʩʦ״ʠʣ״ʦ ʚʦץʝʲʛʘʨʜʠʜʘ ʨʝֹוʘʠ ʤʘֹוʨʦʠ ʜʘʨʸ״ʦ ʥʠʟ 

ʪʘסʡʠʨ ʤʝʸʙʘʜ. ʉʦʭʪʠ ʰʘʙʘʢʘʠ ʛʠʜʨʦʛʨʘʬ  ʥʠʟ ʜʠʛʘʨʛʫʥ ʤʝʰʘʚʘʜ. ʆʤʠʣ״ʦʠ 

ʘʩʦʩʠʠ ʪʘסʡʠʨʦʪ״ʦʠ ʪʘʙʠ  ʜʘʨ ʰʘʢʣ״ʦʠ ʥʘʚ ʟʦ״ʠʨ ʤʝʰʘʚʘʥʜ. ʊʘʚʦʟʫʥʠ 

ʪʘʙʠʠʠ ʵʨʦʟʠʦʥ-ʘʢʢʫʤʫʣʷʪʠʚ  ʚʘʡʨʦʥ ʰʫʜʘ, ʜʘʨ ʪʘʲʩʠʨʠ ʜʠʥʘʤʠʢʠʠ ֹוʘʨʘʸʥ 

ʚʘ ʤʘֹוʨʦ ʪʘסʡʠʨʦʪʠ ʙʝʙʦʟʛʘʰʪ ʙʘ ʘʤʘʣ ʤʝʦʷʜ [
1
,2]. 

 ɹʘ ʠʥ ״ʦʣʘʪ ʤʠʩʦʣ ʰʫʜʘ ʤʝʪʘʚʦʥʘʜ ʙʦʨʠʰʦʪʠ ʰʘʜʠʜʝ, ʢʠ ʙʘʨ ʘʩʘʨʠ 

ʪ ʬʦʥʠ ɼʘʥʠʝʣ ʙʘ ʘʤʘʣ ʦʤʘʜʘ ʜʫ ʩʘʨʙʘʥʜʨʦ, ʢʠ ʜʘʨ ʤʘֹוʨʦʠ ʜʘʨʸʠ ɼʝʨʥʘ 

ʙʦʣʦʪʘʨ ʘʟ ʰʘ״ʨʠ ɼʝʨʥʘ (ʃʠʚʠʷ) ʩʦʭʪʘ ʰʫʜʘ ʙʫʜʘʥʜ, ʢʘʥʜʘ ʰʫʜʘʥʜ.  

ɼʘʨ ʥʘʪʠֹוʘʠ ʢʘʥʜʘ ʰʫʜʘʥʠ ʠʥ ʦʙʘʥʙʦʨ״ʦ ʟʠʸʜʘ ʘʟ 12000 ʦʜʘʤ ʙʘ ״ʘʣʦʢʘʪ 

ʨʘʩʠʜʘ ʙʝʰ ʘʟ 11000 ʥʘʬʘʨ ʙʝʥʠʰʦʥ ʛʘʰʪʘʘʥʜ. ɺʘ ʪʦ ״ʦʣʦ ʜʘʨ ʩʦ״ʠʣ״ʦʠ 

ʙʘ״ʨʠ ʄʠʸʥʘʟʘʤʠʥ ֹוʘʩʘʜ״ʦʠ ʦʜʘʤʦʥʨʦ ʜʘʨʸʬʪ ʢʘʨʜʘ ʠʩʪʦʜʘʘʥʜ.  
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ɹʘ ʛʫʬʪʘʠ ʤʫ״ʘʥʜʠʩʦʥʠ ʪʘʜץʠץʦʜʙʫʨʜʘ, ʬʫʨ ʧʦʰʠʠ ʩʘʨʙʘʥʜ״ʦ, ʢʠ 

ʩʘʙʘʙʠ ʘʩʣʠʠ ʬʦֹוʝʘ ʰʫʜʘ ʙʫʜʘʥʜ, ʙʘʨ ʘʩʘʨʠ ʥʘץʟʠ ץʦʥʫʥʰʠʢʘʥ  ʜʘʨ ֹוʘʨʘʸʥʠ 

ʩʦʭʪʤʦʥʠ ʩʘʨʙʘʥʜ״ʦ ʨʫʡ ʜʦʜʘʘʩʪ. ׳ʘʤʯʫʥʠʥ, ʙʘ ʘץʠʜʘʠ ʦʥ״ʦ, ʩʘʙʘʙʠ ʤʘʨʛʠ 

ʟʠʸʜʠ ʦʜʘʤʦʥ ʠʥ ʚʘʡʨʦʥ ʢʘʨʜʘʥʠ ץʦʠʜʘ״ʦʠ ʤʝʲʸʨ״ʦʠ ʤʫץʘʨʨʘʰʫʜʘʠ 

ʩʦʭʪʤʦʥ״ʦʠ ʥʘʟʜʠʩʦ״ʠʣ  ʤʝʙʦʰʘʜ, ʢʠ ʙʦʷʜ ʜʘʨ ʦʥ ʨʘʚʘʥʜ״ʦʠ ʤʘֹוʨʦ  ʙʘ 

  .ʠʩʦʙ ʛʠʨʠʬʪʘ ʤʝʰʫʜʘʥʜ״

 ɸʟ ʨʘʩʤ״ʦ 1 ʚʘ 2 ʦʚʘʨʜʘʰʫʜʘ ʜʠʜʘ ʤʝʰʘʚʘʜ, ʢʠ ץʘʨʠʙ ״ʘʤʘʠ ʙʠʥʦ״ʦʠ 

ʜʘʨ ʩʦ״ʠʣ״ʦʠ ʜʘʨʸʠ ɼʝʨʥʘ ʩʦʭʪʘ ʰʫʜʘʨʦ ʩʝʣʠ ʙʘʘʤʘʣʦʤʘʜʘ ץʘʨʠʙ ʧʫʨʨʘ 

ʰ ʩʪʘ ʙʫʨʜʘʘʩʪ. 

 

 
ʈʘʩʤʠ 1. ʗʢ ץʠʩʤʠ ʰʘ״ʨʠ ɼʝʨʥʘ ʪʦ ʚʘ ʧʘʩ ʘʟ ʦʙʭʝʟ . ʄʘʥʙʘ: 

https://www.bbc.com/russian/articles/cz942z52439o 

 
ʈʘʩʤʠ 2. ʐʘ״ʨʠ ɼʝʨʥʘ ʧʘʩ ʘʟ ʦʙʭʝʟʠ. ɸʟ ʠʥʪʝʨʥʝʪ: 

https://www.bbc.com/russian/articles/c25ryej8nn4o. 
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ʏʫʥʠʥ ״ʦʣʘʪ 12 ʠʶʣʠ ʩʦʣʠ 2021 ʜʘʨ ʰʘ״ʨʠ ʕʨʬʰʪʘʜʪʠ ʆʣʤʦʥ ʨʫʭ ʜʦʜʘ 

ʙʫʜ. ɼʘʨ ʥʘʪʠֹוʘʠ ʙʦʨʦʥʛʘʨʠʠ ʟʠʸʜ ʜʘʨʸ״ʦʠ ʈʝʡʥʘ ɸʨ ʚʘ ʄʦʟʝʣʴ ʘʟ ʩʦ״ʠʣ״ʦ 

ʙʘʨʦʤʘʜʘ ʙʘ ʤʘ״ʘʣ״ʦʠ ʘ״ʦʣʠʥʠʰʠʥʠ ʩʦ״ʠʣ״ʦ ʟʘʨʘʨʠ ʭʝʣʦ ʢʘʣʦʥ ʨʘʩʦʥʜʘʥʜ, 

ʢʠ ʙʝʰ ʘʟ 150 ʥʘʬʘʨ ʙʘ ״ʘʣʦʢʘʪ ʨʘʩʠʜʘ ʙʘ ʭʦֹוʘʛʠʠ ʭʘʣץ ʟʘʨʘʨʠ ʤʦʜʜʠʠ ʢʘʣʦʥ 

ʨʘʩʦʥʠʜʘ ʰʫʜʘ ʙʫʜ. ɺʦʩʠʪʘ״ʦʠ ʘʭʙʦʨʠ ʦʤʤʘ ʯʫʥʠʥ ʠʪʪʠʣʦʲ ʜʦʜʘʘʥʜ, ʢʠ 62 

ʩʦʣ ץʘʙʣ ʘʟ ʠʥ ״ʦʜʠʩʘ ʜʘʨ ״ʘʚʟʘʠ ʠʥ ʜʘʨʸ״ʦ ʪʘʜץʠץʦʪ״ʦʠ ʠʣʤʠʨʦ ץʘʪʲ ʥʘʤʫʜʘ 

ʙʫʜʘʥʜ.  

ʏʫʥʠʥ ʤʠʩʦʣ״ʦʨʦ ʜʘ״״ʦ ʘʜʘʜ ʦʚʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʜʘʨ ʪʘʤʦʤʠ 

ʤʘʥʦʪʠץʠ ʢʫʨʨʘʠ ɿʘʤʠʥ ʜʘʨ ʪʦʙʠʩʪʦʥʫ ʪʠʨʘʤʦ״ʠ ʩʦʣʠ ֹוʦʨʠ ʙʘ ʘʤʘʣ 

ʦʤʘʜʘʘʥʜ. ɼʘʨ ʥʘʪʠֹוʘʠ ʰ ʩʪʘʥʠ ʭʦʥʘ״ʦʠ ʠʩʪʠץʦʤʘʪʠʶ ʢʦʨʭʦʥʘ״ʦʠ 

ʥʘʟʜʠʩʦ״ʠʣ  ʙʦʟ ʯ ץʘʜʘʨ ʤʘʚʦʜ״ʦʠ ʟʘʨʘʨʦʚʘʨ ʙʘ ʦʙʠ ʜʘʨʸ״ʦʚʫ ʙʘ״ʨʫ ʢ ʣ״ʦ 

ʦʤʝʭʪʘ ʤʝʛʘʨʜʘʥʜ, ʢʠ ʟʘʨʘʨʠ ʦʥ״ʦ ʩʦʣ״ʦʠ ʟʠʸʜ ʙʦץ  ʤʝʤʦʥʘʜ.  

ɼʘʨ ״ʫʜʫʜʠ ֹוʫʤ״ʫʨ  221 ʢʦʥʠ ʢʦʨʢʘʨʜʠ ץʫʤʫ ʰʘסʘʣ ʤʘʚֹוʫʜ ʘʩʪ, ʢʠ 85-

ʪʦʠ ʦʥ ʜʘʨ ʩʦ״ʠʣ״ʦ ʚʘ ʤʘֹוʨʦʠ ʜʘʨʸ״ʦ ʘʤʘʣ ʤʝʢʫʥʘʥʜ. ʀʥ ʘʰʸʠ ʭʦʤ 

ʪʘ״ʰʠʥ״ʦʠ ʘʣʣʶʚʠʘʣʠʝ ʤʝʙʦʰʘʥʜ, ʢʠ ʜʘʨ ʤʘֹוʨʦʠ ʜʘʨʸ״ʦ ʭʦʙʠʜʘʘʥʜ. 

ʀʩʪʠʬʦʜʘʠ ʙʘ ʪʘʣʘʙʦʪ״ʦʠ ץʦʥʫʥ  ʥʦʤʫʚʦʬʠץʠ ʦʥ״ʦ ʤʝʪʘʚʦʥʘʜ ʙʦʠʩʠ 

ʪʘסʡʠʨʦʪʠ ʢʫʣʣʠʠ ʤʘֹוʨʦ״ʦ ʛʘʨʜʘʜ. 

ɸʢʩʘʨʠ ʢʦʨʭʦʥʘ״ʦʠ ʢʦʨʢʘʨʜʠ ץʫʤʫ ʰʘסʘʣ ʜʘʨ ʨ ʜʭʦʥʘ״ʦʠ ʘʪʨʦʬʠ ʰʘ״ʨʠ 

ɼʫʰʘʥʙʝ, ʘʟ ץʘʙʠʣʠ ʜʘʨʸ״ʦʠ ʂʦʬʘʨʥʠ״ʦʥ ʚʘ ʜʘʨʸʠ ɼʫʰʘʥʙʝ ֹוʦʡʛʠʨ ʰʫʜʘʘʥʜ. 

ʀʥ ʧʘʜʠʜʘʨʦ ʜʘʨ ʜʠʛʘʨ ʤʘʥʦʪʠץʠ ʊʦֹוʠʢʠʩʪʦʥ ʥʠʟ ʤʫʰʦ״ʠʜʘ ʢʘʨʜʘʥ 

ʤʫʤʢʠʥ ʘʩʪ. ʄʘֹוʨʦʠ ʜʘʨʸʠ ɿʘʨʘʬʰʦʥ, ʢʠ ʘʟ ʢʘʥʦʨʠ ʰʘ״ʨʠ ʇʘʥֹוʘʢʝʥʪ, 

ʤʝʛʫʟʘʨʘʜ, ʚʘʩʝʲ ʤʝʰʘʚʘʜ. ɼʘʨ ʜʘʚʨʘʠ ʢʘʤʦʙ  (ʘʟ ʦʢʪʷʙʨ ʪʦ ʤʘʨʪ), ʚʘʢʪʝ ʢʠ 

ʩʘʪ״ʠ ʦʙ ʧʘʩʪ ʤʝʰʘʚʘʜ, ʜʘʩʪʨʘʩ  ʙʘ ץʫʤʫ ʰʘסʘʣ ʙʝʰʪʘʨ ʛʘʨʜʠʜʘʤʘʥʙʘʠ ʘʰʴʸʠ 

ʭʦʤ ʙʝʰʪʘʨ ʤʝʛʘʨʜʘʜ. ɻʠʨʠʬʪʘʥʫ ʢʦʨʢʘʨʜʠ ʦʥ ʜʘʨ ʤʘʚʩʠʤʠ ʢʘʤʦʙ  ʩʘʙʘʙʠ 

ʪʘסʡʠʨʸʙʠʠ ʤʘֹוʨʦ ʜʘʨ ʤʘʚʩʠʤʠ ʩʝʨʦʙʠʠ ʜʘʨʸ ʤʝʛʘʨʜʘʜ, ʢʠ ʦʥ ʙʘ ʟʘʤʠʥ״ʦʠ 

ʢʠʰʦʚʘʨʟʠʠ ʥʘʟʜʠʩʦ״ʠʣ  ʙʝʪʘʲʩʠʨ ʥʘʤʝʤʦʥʘʜ.  

ɹʘ ʪʫʬʘʡʣʠ ʤʘʚץʝʠ ʛʝʦʛʨʘʬ ʚʘ ʰʘʨʦʠʪ״ʦʠ ʤʫʩʦʠʜʠ ʪʘʙʠ , ʊʦֹוʠʢʠʩʪʦʥ 

ʜʘʨ ץʠʪʲʘʠ ʆʩʠʸ ʤʘʚץʝʠ ʤʘʭʩʫʩʨʦ ʠʰסʦʣ ʤʝʥʘʤʦʷʜ. ɹʦ ʠʥ ʥʠʰʦʥʜʠ״ʘʥʜʘ״ʦʠ 

ʛʝʦʛʨʘʬ  ʊʦֹוʠʢʠʩʪʦʥ ʜʘʨ ʆʩʠʸʠ ʄʘʨʢʘʟ  ʪʘʥʟʠʤʢʫʥʘʥʜʘʠ ʘʩʦʩʠʠ ʠץʣʠʤʫ ʦʙ 

ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʜ. ɼʘʨ ʠʥ ʤʠʥʪʘץʘ ץʘʨʠʙ 50% ʦʙʠ ʤʠʥʪʘץʘʠ ״ʘʚʟʘʠ ʙʘ״ʨʠ 

ɸʨʘʣ ʪʘʰʘʢʢʫʣ ʤʝʸʙʘʜ. ɺʦʙʘʩʪʘ ʙʘ ʠʥ ʤʘʩʲʘʣʘʠ ״ʠʬʟ ʚʘ ʠʩʪʠʬʦʜʘʠ 

ʩʘʤʘʨʘʥʦʢʠ ʟʘʭʠʨʘ״ʦʠ ʦʙʠʠ ʤʠʥʪʘץʘ״ʦʠ ʢ  ʠʢʠʩʪʦʥ ʘʟ ʥʘʟʘʨʠוʠʠ ʊʦֹ״

ʠֹוʪʠʤʦ-ʠץʪʠʩʦʜ  ʚʘ ʙʝ״ʪʘʨ ʥʘʤʫʜʘʥʠ ʤʫ״ʠʪʠ ʟʠʩʪʠ ʥʘ ʪʘʥ״ʦ ״ʘʚʟʘʠ ʙʘ״ʨʠ 

ɸʨʘʣ ʙʘʣʢʠ ʤʠʥʪʘץʘʠ ʆʩʠʸʠ ʄʘʨʢʘʟ ʷʢʝ ʘʟ ʤʘʚץʝʲ״ʦʠ ʥʘʤʦʸʥʨʦ ʠʰסʦʣ 

ʤʝʥʘʤʦʷʜ. 

ɹʘʨʦʠ ʧʝʰʛʠʨ  ʘʟ ״ʦʣʘʪ״ʦʠ ʭʘʨʦʙʠʦʚʘʨʠ ʪʘʙʠ , ʢʠ ʘʟ ״ʠʩʦʙʠ ʦʙʭʝʟʠ״ʦ 

ʙʘ ʘʤʘʣ ʤʝʦʷʥʜ ʚʘ ʪʦʟʘ ʥʠʛʦ״ ʜʦʰʪʘʥʠ ʦʙ״ʦʠ ʥʫʰʦʢ  

ɹʦ ʠʥ ʤʘץʩʘʜ ʙʦʷʜ ״ʘʤʘʩʦʣʘ ʤʦʥʠʪʦʨʠʥʛʠ ʵʢʦʣʦʛʠʠ ʛʠʜʨʦʣʦʛ  (ʦʙ״ʦʠ 

ʜʦʭʠʣʫ ʘʪʨʦʬʠ) ʰʘ״ʨ״ʦ ʛʫʟʘʨʦʥʠʜʘ ʰʘʚʘʜ. ʀʥ ʤʦʥʠʪʦʨʠʥʛʠ ʵʢʦʣʦʛ ʙʦʷʜ ʜʘʨ 

ʭʫʜ ʢʦʨ״ʦʠ ʩʘ״ʨʦ , ʣʘʙʦʨʘʪʦʨ , ʢʦʨʢʘʨʜʠ ʢʘʤʝʨʘʣʠʠ ʤʘʪʝʨʠʘʣ״ʦ, ʙʘ״ʦʜʠ״ʠʠ 

ʵʢʦʣʦʛʠʠ ״ʦʣʘʪʠ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʚʘ ʨ ʠʟʘʤʠʥʠʨʦ ʜʘʨ ʙʘʨ ʛʠʨʘʜ. 

- ɹʘʨʦʠ ʪʘʨʙʠʷʠ ʵʢʦʣʦʛʠʠ ʘ״ʦʣ  ʥʘ ʪʘʥ״ʦ ʜʘʨ ʤʘʢʪʘʙ״ʦʚʫ ʜʦʥʠʰʛʦ״״ʦ, 

ʙʘʣʢʠ ʪʘʨʠץʠ ʚʦʩʠʪʘ״ʦʠ ʘʭʙʦʨʠ ʦʤʤʘ, ʰʘʙʘʢʘ״ʦʠ ʠʥʪʝʨʥʝʪ , ʛʫʟʘʨʦʥʠʜʘʥʠ 

ʩʝʤʠʥʘʨ״ʦ ʜʘʨ ʢʦʨʭʦʥʘ״ʦ ʙʘ ʨʦ״ ʤʦʥʜʘ ʰʘʚʘʜ.  
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- ɹʘʨʦʠ ʧʝʰʛʠʨ  ʥʘʤʫʜʘʥʠ ״ʦʣʘʪ״ʦʠ ʭʘʨʠʙʠʦʚʘʨʠ ʜʘʨ ʙʦʣʦ ʟʠʢʨʛʘʨʜʠʜʘ 

 ʦ״ʦʥʫʥʛʫʟʦʨʠץ ʨʦʠʨʦ ʙʦ ʪʘʣʘʙʦʪʠוʠʣʠʚʫ ʤʘֹ״ʦʠ ʥʘʟʜʠʩʦ״ʦʠ ʩʦʭʪʤʦʥ״ʦʠʜʘץ

ʨʠʦʷ ʙʦʷʜ ʥʘʤʫʜ.  

- ʂʘʥʜʘʥʫ ʥʦʫʩʪʫʚʦʨ ʛʘʨʜʦʥʜʘʥʠ ʩʦ״ʠʣʠ ʜʘʨʸ״ʦʠ ʥʘʟʜʠ ʤʘ״ʘʣʣʘ״ʦʠ 

ʘ״ʦʣʠʥʠʰʠʥ ʙʦʷʜ ʧʘʩ ʘʟ ʦʤ ʟʠʰʠ ʜʘץʠץʠ ʤʫʪʘʭʭʘʩʠʩʦʥʠ ʩʦ״ʘ ʙʘ ʨʦ״ ʤʦʥʜʘ 

ʰʘʚʘʜ.  
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ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆɹʃɽʄʓ ʀ ɿɸʐʀʊɸ ɺʆɼʅʓʍ ʈɽʉʋʈʉʆɺ 

ʊɸɼɾʀʂʀʉʊɸʅɸ 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʝʯʴ ʠʜʝʪ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʦʪʦʯʥʦʡ ʚʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ ʠ ʩʝʣ. ɿʜʝʩʴ ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ 

ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ, ʚʳʟʚʘʥʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʢʘʢ ʤʝʩʪʥʳʤ 

ʥʘʩʝʣʝʥʠʝʤ, ʪʘʢ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʚʳʟʚʘʥʥʳʝ ʵʪʠʤ ʨʘʟʨʫʰʝʥʠʷ 

ʙʝʨʝʛʦʚ ʠ ʥʘʨʫʰʝʥʠʝ ʩʪʦʢʘ ʨʝʢ. ʊʘʢʞʝ ʧʨʝʜʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʨʘʟʤʳʚʘ ʙʝʨʝʛʦʚ ʨʝʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʘ, ʙʝʨʝʛ, ʨʫʩʣʦ, ʚʦʜʘ, ʟʘʛʨʷʟʥʝʥʠʝ, ʚʳʙʨʦʩʳ, ʛʦʨʦʜ. 

 

ENVIRONMENTAL PROBLEMS AND PROTECTION  

WATER RESOURCES OF TAJIKISTAN  

Annotation: This article deals with the current state of the ecological state of running 

water in cities and villages. It shows the main problems of water pollution caused by 

anthropogenic causes, by both the local population and industrial enterprises, the resulting 

destruction of banks and disruption of river flow. Several methods have also been proposed, to 

prevent pollution and erosion of riverbanks. 
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ʄʋɸʄʄʆ׳ʆʀ ʊɸנʁʀʈɪɹʀʀ ʀפʃʀʄ ɼɸʈ ʊʆּתʀʂʀʉʊʆʅ 

 

 ,ʘʩʘʥ ɸʩʦʝʚ׳

ʂʦʨʰʠʥʦʩʠ ʤʘʩʦʠʣʠ ʵʢʦʣʦʛṯ 

 
ɸʥʥʦʪʘʪʩʠʷ: ʄʘϨʦʣʘʠ ʤʘʟʢʫʨ ʜʘʨ ʭʫʩʫʩʠ ʪʘʲʩʠʨʠ ʨʘʚʘʥʜϲʦʠ ʪʘϤʡʠʨʸʙʠʠ ʠϨʣʠʤ ʙʘ 

ʛʫʥʦʛʫʥʰʘʢʣʠʠ ʛʝʥʦʬʦʥʜʠ ʢʠʰʚʘʨʘʤʦʥ ʙʘϲʩ ʥʘʤʫʜʘ, ʤʫϲʪʘʚʦʠ ʦʥ ʘʟ ʥʠʛʦϲʠ ʜʠʛʘʨ 

ʟʘʨʫʨʠʷʪʠ ʘʨʟʸʙʠʠ ʠʥ ʤʘʩʲʘʣʘʨʦ ʙʘ ʤʠʸʥ ʤʝʛʫʟʦʨʘʜ. 

ʂʘʣʠʜʚʦʞʘϲʦ: ʪʘϤʡʠʨʸʙʠʠ ʠϨʣʠʤ, ʛʫʥʦʛʫʥʰʘʢʣʠʠ ʛʝʥʦʬʦʥʜ, ʙʦʨʠʰʦʪ, ʘʪʤʦʩʬʝʨʘ, 

ϲʘʨʦʨʘʪ, ʷʭʰʠʥʦʩṯ, ʛʘʟϲʦʠ ʛʫʣʭʦʥʘʛṯ ʚʘ Ϥʘʡʨʘ. 

 

ʄʫʘʤʤʦ״ʦʠ ʪʘסʡʠʨʸʙʠʠ ʠץʣʠʤ ʘʡʥʠ ʟʘʤʦʥ ʜʘʨ ʙʘʡʥʠ ʦʣʠʤʦʥʫ 

ʢʦʨʰʠʥʦʩʦʥ ʚʦʢʫʥʠʰ״ʦʠ ʟʠʜʝʨʦ ʙʘ ʙʦʨ ʦʚʘʨʜʘ ʠʩʪʦʜʘʘʥʜ. ɼʘʣʝʣ ʙʘʨ ʠʥ 

ʘʥʜʝʰʘ ʦʥ ʘʩʪ, ʢʠ ʛʘʨʯʘʥʜʝ ʦʠʜ ʙʘ ʪʘ״ʣʠʣʫ ʪʘץ״ʠץʠ ʨʘʚʘʥʜ״ʦʠ ʪʘסʡʠʨʸʙʠʠ 

ʠץʣʠʤ ״ʘʤʘʩʦʣʘ ״ʘʤʢʦʨʠʶ ʤʘʙʣʘסʛʫʟʦʨʠ״ʦʠ ʟʠʸʜʝ ʤʘʚʨʠʜʠ ʠʩʪʠʬʦʜʘ ץʘʨʦʨ 

ʛʠʨʠʬʪʘ ʙʦʰʘʥʜ ״ʘʤ, ʘʤʤʦ ʜʘʨ ʠʥ ֹוʦʜʜʘ ʪʦ ʢʫʥʫʥ ʙʝ״ʙʫʜʠʝ ʙʘ ʥʘʟʘʨ 

ʥʘʤʝʨʘʩʘʜ. ʏʫʥʠʥ ʚʘʟʲʠ ʙʘ ʘʤʘʣ ʦʤʘʜʘ ʤʦʨʦ ʚʦʜʦʨ ʤʝʥʘʤʦʷʜ, ʢʠ ʙʘ״ʨʠ ʜʘʨʢʠ 

ʘʤʠץʠ ʠʥ ʤʘʩʲʘʣʘ ʘʟ ʜʠʜʛʦ״״ʦʠ ʛʫʥʦʛʫʥ ʤʫʰʦ״ʠʜʘ״ʦʠ ʤʦʥʠʪʦʨʠʥʛʠʠ 

ʛʫʟʘʨʦʥʠʜʘʰʫʜʘ, ʙʘ ʪʘʚʨʠ ʦʙʲʝʢʪʠʚʦʥʘ ʟʫ״ʫʨʦʪʠ ʠʥ ʤʘʩʦʠʣʨʦ ʘʨʟʸʙ ʥʘʤʦʝʤ. 

ʊʘץʚʠʷʪ ʙʘʨ ʠʥ ʘʥʜʝʰʘ ʦʥ ʘʩʪ, ʢʠ ʛʘʨʯʘʥʜʝ ʜʘʨ ʤʘʪʙʫʦʪʠ ʠʣʤʠʶ ʜʘʚʨ 

ʥʠʩʙʘʪʠ ʠʥ ʤʘʩʦʠʣ ʜʘʣʝʣ״ʦʠ ʤʫʭʪʘʣʠʬ ʠʥʪʠʰʦʨ ʛʘʨʜʘʜ ״ʘʤ, ʘʤʤʦ ʤʫ״ʪʘʚʦʠ 

ʦʥ״ʦ ʙʘ ʪʘʚʨʠ ʙʫʪʫʥ ʚʦץʝʠʷʪʨʦ ʜʘʨ ʭʫʜ ʪʘֹוʘʩʩʫʤ ʥʘʤʝʥʘʤʦʷʥʜ. ɹʘʨʲʘʢʩ, 

ʯʫʥʠʥ ʙʘ ʥʘʟʘʨ ʤʝʨʘʩʘʜ, ʢʠ ʘʢʩʘʨʠ ʜʘʣʝʣ״ʦʠ ʠʥʪʠʰʦʨʰʫʜʘ ʙʘ ʚʦץʝʠʷʪ 

 ʦ ʤʦʨʦ ʚʦʜʦʨ ʥʘʤʫʜ, ʢʠ ʘʟ״ʘʨʦʙʘʪʠ ʥʘʟʜʠʢ ʥʘʜʦʨʘʥʜ. ʀʥ ʚʘ ʜʠʛʘʨ ʦʤʠʣץ

ʥʠʛʦ״ʠ ʥʘʟʘʨʠʷʚʠʶ ʘʤʘʣ ʙʦ ʜʠʜʠ ʤʫץʦʠʩʘʚ ʪʘʤʦʶʣ״ʦʠ ʪʘסʡʠʨʸʙʠʠ 

ʠץʣʠʤʨʦ ʜʘʨ ʩʦ״ʘ״ʦʠ ʤʫʭʪʘʣʠʬʠ ʠץʪʠʩʦʜʠʸʪʠ ʤʠʣʣ ʤʘʚʨʠʜʠ ʥʘʟʘʨʩʘʥֹו 

ʛʘʨʜʠʜʘʘʩʪ, ʢʠ ʙʘ ʘʥʜʦʟʘʠ 4 וʦʣʦ ʜʘʨ ʠʣʤ ʥʘʟʘʨʠʷʝ ʨʦʠֹ׳ .ʝʤ״ʘʨʦʨ ʜʠץ
0
ʉ 

ʙʘʣʘʥʜʰʘʚʠʠ ״ʘʨʦʨʘʪ ʙʘ ʩʦʭʪʦʨ״ʦʠ ʛʫʥʦʛʫʥʠ ʠץʪʠʩʦʜʠʸʪ ʪʘʲʩʠʨʠ ʤʘʥʬ 

ʤʝʨʘʩʦʥʘʜ. ɸʟ ֹוʫʤʣʘ ʜʘʨ ʛʫʟʦʨʠʰʠ ɹʦʥʢʠ ɸʚʨʫʆʩʠʸʛʠʠ ʈʫʰʜ (ɹɸʆʈ) 

ʦʤʘʜʘʘʩʪ, ʢʠ ñʜʘʨ ʩʫʨʘʪʠ ״ʘʤʢʦʨʠ״ʦʠ ʥʦʢʠʬʦʷʠ ʤʠʥʪʘץʘʚ ʪʦ ʩʦʣʠ 2050 

ʢʠʰʚʘʨ״ʦʠ ʆʩʠʸʠ ʄʘʨʢʘʟ ʙʘ ʢʘʤʙʫʜʠʠ ʦʙʠ ʦʙʸʨ ʜʫʯʦʨ ʤʝʛʘʨʜʘʥʜò. ɸʟ 

ʪʘ״ʣʠʣ״ʦ ʌɸʆ ʙʘʨʤʝʦʷʜ, ʢʠ ʘʣ״ʦʣ ʤʘʩʨʘʬʠ ʦʙ ʙʘʨʦʠ ״ʘʨ ʷʢ ʩʘʨ ʘ״ʦʣʠʠ 

ʤʠʥʪʘץʘ ʥʠʩʙʘʪ ʙʘ ʜʘʚʨʘʠ ʰʫʨʘʚ ʜʫ ʙʘʨʦʙʘʨ ʢʦ״ʠʰ ʸʬʪʘʘʩʪ. ɸʥʠץʪʘʨʘʰ ʘʟ 

3500 ʤ
3
 ʙʘ 1540 ʤ

3
 ʨʘʩʠʜʘʘʩʪ. ɺʦʙʘʩʪʘ ʙʘ ʠʥ ʤʘʩʲʘʣʘ ʜʘʨ ʛʫʟʦʨʠʰʠ ʌɸʆ 

ʦʤʘʜʘʘʩʪ, ʢʠ ʜʘʨ ʛʫʟʘʰʪʘ ʢʠʰʚʘʨ״ʦʠ ʆʩʠʸʠ ʄʘʨʢʘʟ ʙʘ ʜʘ״ʛʦʥʘʠ ʧʝʰʩʘʬʦʥʠ 

ʠʩʪʠʬʦʜʘʙʘʨʘʥʜʘʛʦʥʠ ʦʙ ʜʦʭʠʣ ʤʝʰʫʜʘʥʜ. ɸʟ ֹוʫʤʣʘ, ״ʘʨ ʷʢ ʩʦʢʠʥʠ 

ʊʫʨʢʤʘʥʠʩʪʦʥ (5319 ʤ
3
/ʩʦʣ), פʘʟʦʢʠʩʪʦʥ (2345 ʤ

3
/ʩʦʣ) ʟʙʝʢʠʩʪʦʥ 

(2295ʤ
3
/ʩʦʣ), פʠʨסʠʟʠʩʪʦʥ (1989ʤ

3
/ʩʦʣ),ʊʦֹוʠʢʠʩʪʦʥ (1895ʤ

3
/ʩʦʣ) ʦʙʨʦ 

ʠʩʪʠʬʦʜʘ ʤʝʙʫʨʜʘʥʜ. ɸʢʥʫʥ ʩʫʦʣʝ ʙʘ ʤʠʸʥ ʤʝʦʷʜ, ʢʠ ʯʘʨʦ ״ʘʤʘʩʦʣʘ ʙʘ״ʨʠ 

ʙʝ״ʙʫʜʠʠ ʜʘʩʪʨʘʩʠʠ ʘ״ʦʣ ʙʘ ʦʙ ʜʘʨ ʩʘʪ״ʠ ʛʫʥʦʛʫʥ ʯʘʥʜʠʥ ʣʦʠ״ʘʶ ʙʘʨʥʦʤʘ״ʦ 

ʘʤʘʣ ʤʝʰʘʚʘʥʜ, ʘʤʤʦ ʪʦ ״ʦʣ ʜʘʨ ״ʘʣʣʠ ʠʥ ʤʫʰʢʠʣʦʪ ʙʘ ʩʘʪ״ʠ ʰʫʨʘʚ 

ʥʘʨʘʩʠʜʘʝʤ. ʐʦʷʜ ʤʫʰʢʠʣʦʪʠ ʠʥ ʤʘʩʲʘʣʘ ʘʟ ʦʥ ʥʫץʪʘ ʤʘʥʰʘʲ ʛʠʨʘʜ, ʢʠ ʤʦ 
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ʧʘʡʚʘʩʪʘ ʟʫ״ʫʨʦʪʠ ʠʥ ʤʘʩʲʘʣʘʨʦ ʙʘ ʪʘʚʨʠ ʫʤʫʤ ʤʘʩʲʘʣʘʛʫʟʦʨʠ ʤʝʥʘʤʦʝʤ, 

ʚʘʣʝ ʘʟ ʪʘʩʥʠʬʦʪʠ ʧʫʨʧʝʯʫʪʦʙʠ ʦʥ ʭʫʜʦʨ ʤʝʥʘʤʦʝʤ. ɸʟ ʠʥ ʘʥʜʝʰʘ ʯʫʥʠʥ 

ʙʘʨʤʝʦʷʜ, ʢʠ ʷʢʪʘʨʘʬʘ ץʘʟʦʚʘʪ ʥʘʤʫʜʘʥʠ ʠʥ ʤʘʩʲʘʣʘ ʤʦʨʦ ʙʘ ʧʝʯʠʜʘʛʠ״ʦʠ 

ʟʠʸʜʝ ʨʫ ʙʘ ʨ ʤʝʛʘʨʜʦʥʘʜ. ɹʘʨʦʠ ʤʠʩʦʣ, ʥʘʪʠֹוʘʠ ʘʢʩʘʨ ʧʘʞ״ʠ h״ʦ ʜʘʨ ʠʥ 

ʩʘʤʪ ʘʟ ʦʥ ʛʫʚʦ״ ʤʝʜʠ״ʘʥʜ, ʢʠ ʬʝʲʣʘʥ ʷʭʙʘʥʜʠʠ ʢʫ״״ʦʠ ʤʠʥʪʘץʘ ʙʘ ʪʘʚʨʠ 

ʥʘʟʘʨʨʘʩ ʢʘʤ ʰʫʜʘ ʠʩʪʦʜʘʘʩʪ. ɸʟ ֹוʫʤʣʘ ʜʘʨ ʜʘʚʦʤʠ ʩʦʣ״ʦʠ 1956 ʪʦ 1990 

ʟʘʭʠʨʘʠ ʧʠʨʠʷʭ״ʦʠ ʆʩʠʸʠ ʄʘʨʢʘʟ ʩʝ ʤʘʨʦʪʠʙʘ ʢʦ״ʠʰ ʸʬʪʘ, ʠʥ ʪʘʤʦʶʣ ʪʦ 

 ʦʣ ʙʦ ʰʠʜʜʘʪʠ 0,6-0,8% ʜʘʨ ʷʢ ʩʦʣ ʠʜʦʤʘ ʜʦʨʘʜ. ɼʘʨ ʨʘʜʠʬʠ ʠʥ ʜʘʣʝʣ ʙʦʟ״

ʜʘʨ ʠʣʤ ʥʘʟʘʨʝ ʤʘʚֹוʫʜ ʘʩʪ, ʢʠ ʩʦʣ״ʦʠ ʦʭʠʨ ʜʘʨ ʙʘʣʘʥʜʢʫ״״ʦʠ ʢʠʰʰʚʘʨʘʤʦʥ 

ʙʘʨʲʘʢʩ ʧʘʩʪʰʘʚʠʠ ʪʘʤʦʶʣʠ ״ʘʨʦʨʘʪ ʙʘ ʘʥʜʦʟʘʠ -0,3
0
ʉ ʤʫʰʦ״ʠʜʘ ʤʝʰʘʚʘʜ. 

ɸʤʤʦ ʠʥ ʜʘʣʝʣ״ʦ ʪʦ ״ʦʣ ʜʘʨ ץʠʸʩ ʙʦ ʜʠʛʘʨ ʜʘʣʝʣ״ʦ ʙʘ ʪʘʚʨʠ ʚʦʟʝ״ ʘʟ ʥʠʛʦ״ʠ 

ʠʣʤ ʪʘʚʟʝ״ʫ ʪʘʰʨʝ״ʠ ʭʫʜʨʦ ʥʘʸʬʪʘʘʥʜ. ɼʘʣʝʣ״ʦʠ ʠʥʪʠʰʦʨʰʫʜʘ ʜʘʨ ʠʥ 

ʭʫʩʫʩ ʙʦʟʛʡʠ ʦʥʘʥʜ, ʢʠ ʜʘʚʦʤʠ ʩʦʣ״ʦʠ 1961-2014 ʜʘʨ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ 

ʭʘʨʦʨʘʪʠ ״ʘʚʦ ʙʘ ʘʥʜʦʟʘʠ 0,2-1,9
0
ʉ ʙʘʣʘʥʜ ʚʘ ʜʘʨ ʤʠʥʪʘץʘʠ ʥʘʟʜʠʢʫ״ 

ʤʠץʜʦʨʠ ʙʦʨʠʰʦʪ 1,22% ʢʘʤ, ʘʤʤʦ ʜʘʨ ʤʠʥʪʘץʘʠ ʙʘʣʘʥʢ״ ʘʟ 12 ʪʦ 16% ʟʠʸʜ 

ʰʫʜʘʘʩʪ.
1
 ʀʣʦʚʘ ʙʘʨ ʠʥ, ʭʦʪʠʨʥʠʰʦʥ ʤʝʥʘʤʦʝʤ, ʢʠ ʜʘʨ ʜʘʨʸ״ʦʠ ʂʦʬʘʨʥʠ״ʦʥ, 

ɺʘʭʰ, ɿʘʨʘʬʰʦʥ ʚʘ פʠʟʠʣʩ ʯʘʨʘʸʥʠ ʦʙ 1,5-2% ʢʘʤ ʚʘʣʝ ʜʘʨ ʜʘʨʸ״ʦʠ ʇʦʤʠʨ 

(ɻʫʥʪ ʚʘ ɺʘʥֹו) 3-5% ʟʠʸʜ ʰʫʜʘʘʩʪ. ɼʦʠʨ ʙʘ ʠʥ ʤʘʩʲʘʣʘ ʯ ʪʘʚʨʝ ״ʘʨʬ 

ʥʘʟʘʥʝʤ, ʜʘʚʦʤʠ ʠʥ ʩʦʣ״ʦ ʤʘʩʦ״ʘʪʠ ʧʠʨʠʷʭ״ʦ ʜʘʨ ֹוʫʤ״ʫʨ ʪʦ 30% ʚʘ ״ʘֹוʤʠ 

ʦʥ״ʦ ʘʟ 1,0 ʪʦ 20% ʢʦ״ʠʰ ʸʬʪʘʘʩʪ. ɺʦʙʘʩʪʘ ʙʦ ʯʫʥʠʥ ʤʫʣʦ״ʠʟʘʨʦʥʠ״ʦ ʸʜʦʚʘʨ 

ʤʝʰʘʚʝʤ, ʢʠ ʢʫʨʘʠ ʟʘʤʠʥ ʯʦʨ ʤʘʨʦʪʠʙʘ ʜʘʚʨʘʠ ʷʭʙʘʥʜʠʨʦ ʘʟ ʩʘʨ 

ʛʫʟʘʨʦʥʠʜʘʘʩʪ. ɼʘʨ ʠʥ ʟʘʤʠʥʘ ʩʫʦʣʝ ʘʨʟʠ ʚʫֹוʫʜ ʤʝʦʷʜ, ʢʠ ʪʘʤʦʶʣ״ʦʠ 

ʨʘʚʘʥʜ״ʦʠ ʪʘסʡʠʨʸʙʠʠ ʠץʣʠʤ ʜʘʨ ʢʘʜʦʤ ʩʘʪ״ ʙʘ ʟʘʭʠʨʘ״ʦʠ ʦʙ ʪʘʲʩʠʨ 

ʤʝʨʘʩʦʥʘʜ. ɿʫ״ʫʨʦʪʠ ʠʥ ʦʤʠʣ ʙʦʨʠ ʜʠʛʘʨ ʤʦʨʦ ʚʦʜʦʨ ʤʝʥʘʤʦʷʜ, ʢʠ ʘʟ ʥʠʛʦ״ʠ 

ʥʘʟʘʨʠʷʚʠʶ ʘʤʘʣ ʜʘʨ ʘʩʦʩʠ ʤʘʚʦʜʠ ʥʘʚʪʘʨʠʥʠ ʪʘʜץʠץʦʪ ʙʘ ʪʘʚʨʠ ʤʫʬʘʩʩʘʣ 

ʨʘʚʘʥʜ״ʦʠ ʪʘסʡʠʨʸʙʠʠ ʠץʣʠʤʠ ʢʠʰʚʘʨʘʤʦʥʨʦ ʜʘʨ ʩʘʪ״ʦʠ ʛʫʥʦʛʫʥ ʤʘʚʨʠʜʠ 

ʥʘʟʘʨʩʘʥֹץ וʘʨʦʨ ʜʦʜʘ, ʙʘ ʠʥ ʚʘʩʠʣʘ ״ʦʜʠʩʘ״ʦʠ סʘʡʨʠֹוʘʰʤʜʦʰʪʠ ʠץʣʠʤʠʠ 

ʦʥʨʦ ʙʘʨʨʘʩ ʥʘʤʦʝʤ. ɻʘʨʯʘʥʜʝ ʷʢ ʟʫʤʨʘ ʦʣʠʤʦʥʫ ʢʦʨʰʠʥʦʩʠ ʚʘʪʘʥ ʦʠʜ ʙʘ 

ʩʘʙʘʙʫ ʦץʠʙʘʪ״ʦʠ ʛʘʨʤʰʘʚʠʠ ʛʣʦʙʘʣʠʠ ʠץʣʠʤ ʘʩʘʨʫ ʤʘץʦʣʘ״ʦ ʵֹוʦʜ
2
-
3
-
4
-
5
-
6
-
7
-
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ʥʘʤʫʜʘ ʙʦʰʘʥʜ ״ʘʤ, ʘʤʤʦ ʜʘʨ ʙʘʡʥʠ ʦʥ״ʦ ʪʘʬʦ״ʫʤʠ ʷʢʣʫʭʪʠ ʘʥʜʝʰʘ״ʦ ʚʫֹוʫʜ 

ʥʘʜʦʨʘʜ. ʄʘʩʘʣʘʥ, 19 ʤʘʡʠ ʩʦʣʠ 2023 ʜʘʨ ʄʫʘʩʩʠʩʘʠ ʜʘʚʣʘʪʠʠ ñʄʘʨʢʘʟʠ 

 ʩʠʣʦʪʠ ʠʣʦʚʘʛʠò-ʠ ɺʘʟʦʨʘʪʠ ʤʘʦʨʠʬ ʚʘ ʠʣʤʠ״ʦʠ ʪʘ״ʫʨʠʷʚʠʠ ʤʫʘʩʩʠʩʘ״ʫʤתּ
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îúðùúĉùñüïñþôăñýöôā üñýÿüýúî Þìðòôöôýþìùì î ÿý÷úîôċā ôóøñùñùôċ ö÷ôøìþì. Ýí. ÐÿĄìùíñ 2009, Ý. 66-
70. 
6 Ü.Ù. ÜìÿîúĀ. Ü. Ðìî÷ìþúî. Î÷ôċùôñ ôóøñùñùôċ ö÷ôøìþì ùì ýúýþúċùôñ ÷ñðùôöúî ô üñòôø üñăùúïú ýþúöì 
Þìðòôöôýþìùì. ÖôĄúîìüó. Ĝ1(65) . ¬Ý. 57-59.  
7  Ø.Ý. Ýìôðúî, Ø.Þ. Ïìõüìþúî, à.á. Öìüôøúî. Úíąìċ÷ñðùôöúîýôþĈ. ÐÿĄìùíñ- 2021. Ý.124. 
8 Ì.Ì. ëí÷úöúî. Ûúþñû÷ñùôñ ô÷ô ûúāú÷úðìùôñ? Ðúö÷ìð ùìÿăùúõ öúùĀñüñùĂôô µ×ñðùôöô Þìðòôöôýþìùì 
î ÿý÷úîôċā ôóøñùñùôċ ö÷ôøìþì½. ÐÿĄìùíñ, 2009. 
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 ʠʢʠʩʪʦʥ ʢʦʥʬʨʦʥʩʠ ʥʘʟʘʨʠʷʚ ï ʘʤʘʣ ʜʘʨ ʤʘʚʟʠוʫʨʠʠ ʊʦֹ״ʫʤתּ

ñʊʦֹוʠʢʠʩʪʦʥ ʪʘʰʘʙʙʫʩʢʦʨʠ ʤʘʩʦʠʣʠ ʦʙ ʜʘʨ ֹוʘ״ʦʥò ʙʘʨʛʫʟʦʨ ʛʘʨʜʠʜ. ɼʘʨ ʠʥ 

ʢʦʥʬʨʦʥʩ ʜʠʨʝʢʪʦʨʠ ʄʫʘʩʩʠʩʘʠ ʜʘʚʣʘʪʠʠ ʄʘʨʢʘʟʠ ʦʤʟʠʰʠ ʧʠʨʠʷʭ״ʦʠ 

ɸʢʘʜʝʤʠʷʠ ʤʠʣʣʠʠ ʠʣʤ״ʦʠ ʊʦֹוʠʢʠʩʪʦʥ ʧʨʦʬʝʩʩʦʨ ɸʙʜʫʣ״ʘʤʠʜ ʂʘʶʤʦʚ 

ʠʙʨʦʟ ʜʦʰʪ, ʢʠ ñʜʘʣʝʣ״ʦʝ, ʢʠ ʜʘʨ ʟʘʤʦʥʠ ʐʨʘʚ ʥʠʩʙʘʪʠ ʧʠʨʠʷʭ״ʦʠ 

ʊʦֹוʠʢʠʩʪʦʥ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ, ʩʘ״ʝ״ ʥʘʙʫʜʘ, ʤʫ״ʪʘʚʦʠ ʦʥ״ʦ ץʘʨʠʙʢʠ 

ʘʨʟʠʰʠ ʠʣʤ ʥʘʜʦʨʘʥʜ. ʊʘʥ״ʦ ʄʘʨʢʘʟʠ ʤʦ ʙʘʨʦʠ ʥʦʠʣ ʰʫʜʘʥ ʙʘ ʠʥ ״ʘʜʘʬ 

 ʦʜʠʨ ʘʩʪ.ò ɸʢʥʫʥ ʪʘʚʘʩʩʫʪʠ ʚʘʩʦʠʪʠ ʘʭʙʦʨʠ ʦʤʤʘ ʘʟ  ʧʫʨʩʠʜʘʥʠʝʤ, ʢʠץ

ʄʘʨʢʘʟ ʪʣʣʠ ʧʘʥֹו ʩʦʣʠ ʬʘʲʦʣʠʷʪʘʰ ʙʦ ʢʘʜʦʤ ʜʘʩʪʦʚʘʨʜʭʦʠ ʠʣʤ ʜʘʨ ʘʩʦʩʠ 

ʢʘʜʦʤ ʤʝʪʘʜʦʣʦʛʠʷ ʥʦʠʣ ʛʘʨʜʠʜʘʘʩʪ. ɼʘʩʪʦʚʘʨʜ״ʦʠ ʠʣʤʠʝ, ʢʠ ʠʤʨʟ ʄʘʨʢʘʟ 

ʜʘʨ ʩʘʤʪʠ ʛʣʠʩʘʣʦʛʠʷ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʘʩʪ, ʘʟ ʜʘʩʪʦʚʘʨʜ״ʦʠ ʟʘʤʦʥʠ ʰʨʘʚ ʯ 

ʫʤʫʤʠʷʪ ʚʘ ʯ ʙʘʨʪʘʨʠ ʜʦʨʘʥʜ? ʏʫʥʢʠ ʪʦ ʢʫʥʫʥ ʥʘʤʝʪʘʚʦʥ ʜʘʣʝʣ״ʦʠ 

ʥʘʟʘʨʠʷʚʠʶ ʘʤʘʣʠʠ ʙʘ ʜʘʩʪʦʚʘʨʜʘʠ ʠʥ ʤʘʨʢʘʟʨʦ ʜʘʨ ץʠʸʩ ʙʦ ʥʠʰʦʥʜʦʜ״ʦʠ 

ʟʘʤʦʥʠ ʰʨʘʚ ʤʘʚʨʠʜʠ ʥʘʟʘʨʩʘʥֹץ וʘʨʦʨ ʜʦʜ? ɹʘ ʠʙʦʨʘʠ ʜʠʛʘʨ, ʪʦ ״ʦʣ 

ʤʘʲʣʫʤ ʥʝʩʪ, ʢʠ ʘʨʟʠʰ״ʦʠ ʠʣʤʠʠ ʠʥ ʤʘʨʢʘʟ ʙʘ ʢʘʜʦʤ ʫʩʫʣʫ ʤʝʪʘʜʦʣʦʛʠʷ ʙʘ 

ʜʘʩʪ ʦʚʘʨʜʘ ʰʫʜʘʘʥʜ. ɹʦʠʩʠ ʟʠʢʨ ʘʩʪ, ʢʠ ʠʤʨʟ ʜʘʨ ʢʠʰʚʘʨʘʤʦʥ ʄʘʨʢʘʟʠ 

ʷʭʰʠʥʦʩ ʜʘʨ ʥʘʟʜʠ ʘʢʘʜʝʤʠʷʠ ʤʠʣʣ, ʄʘʨʢʘʟʠ ʷʭʰʠʥʦʩ ʜʘʨ ʥʘʟʜʠ ɸʛʝʥʪʠʠ 

ʦʙʫ ״ʘʚʦ ʩʘʥֹו ʚʘ ʄʘʨʢʘʟʠ ʷʭʰʠʥʦʩ ʜʘʨ ʥʘʟʜʠ ʜʦʥʠʰʛʦ״ʠ ʍʫʯʘʥʜ ʬʘʲʦʣʠʷʪ 

ʤʝʥʘʤʦʷʜ. ɸʤʤʦ ʪʦ ״ʦʣ ʘʟ ʥʠʛʦ״ʠ ʠʣʤ ʦʰʢʦʨ ʢʘʨʜʘ ʥʘʰʫʜʘʘʩʪ, ʢʠ ʠʥ 

ʤʘʨʢʘʟ״ʦ ʙʘʡʥʠ ״ʘʤʜʠʛʘʨ ʯʠ ʫʤʫʤʠʷʪ ʚʘ ʯ ʪʘʬʦʚʫʪʠ ʤʘʩʲʘʣʘʛʫʟʦʨ ʜʦʨʘʥʜ. 

ʄʘʪʣʘʙ ʘʟ ʦʚʘʨʜʘʥʠ ʠʥ ʘʥʜʝʰʘ ʜʘʨ ʦʥ ʘʩʪ, ʢʠ ʦʠʜ ʙʘ ʠʥ ʤʘʩʲʘʣʘ ʜʘʨ ʤʘʪʙʫʦʪ 

ʙʘ״ʩʫ ʤʫʥʦʟʠʨʘ״ʦ ʜʘʨ ʰʘʢʣʠ ʣʘʬʟ ʠʜʦʤʘ ʜʦʨʘʥʜ, ʚʘʣʝ ʜʘץʠץʦʥʘ ʪʘ״ʣʠʣ 

ʥʘʤʦʝʤ ʤʘʲʣʫʤ ʤʝʛʘʨʜʘʜ, ʢʠ ʘʢʩʘʨ ʤʫʪʘʩʘʜʜʠʸʥʠ ʠʥ ʩʦ״ʘ״ʦ ʢhʠʰ 

ʤʝʥʘʤʦʷʥʜ, ʢʠ ʘʟ ʪʘʩʥʠʬʠ ʫʤʫʤʠʠ ʠʥ ʤʘʩʲʘʣʘ ʭʫʜʨʦ ʷʢ ʜʘʨʘֹוʘ ʜʘʨ ʢʘʥʦʨ 

ʤʦʥʘʥʜ. ɼʘʨ ʯʫʥʠʥ ʚʘʟʲ ʤʦʨʦ ʣʦʟʠʤ ʤʝʦʷʜ, ʢʠ ʤʠʥʙʘʲʜ ʙʘ ʦʥ ʜʘʣʝʣʫ 

ʘʥʜʝʰʘ״ʦʝ ʪʘʢʷ ʥʘʤʦʝʤ, ʢʠ ʘʟ ʥʠʛʦ״ʠ ʠʣʤ ʪʦ ״ʦʣ ʪʘʩʥʠʬʦʪʠ ʭʫʜʨʦ 

ʥʘʸʬʪʘʘʥʜ. ɸʟ ʠʥ ʨ, ʠʥֹוʦ ʤʝʛʫʝʤ, ʢʠ ʘʣ״ʦʣ ֹוʘ״ʦʥ ʜʘʨ ʧʝʰʦʨʠ ʤʫʰʢʠʣʦʪʠ 

ʛʣʦʙʘʣ ץʘʨʦʨ ʜʦʨʘʥʜ. ׳ʘʥʟ ʩʦʣ״ʦʠ 70-ʫʤʠ ʘʩʨʠ ʛʫʟʘʰʪʘ ʢʣʠʤʘʪʦʣʦʛ 

ʄ.ʀ.ɹʫʜʳʢʦ ʧʝʰʛʠ ʥʘʤʫʜʘ ʙʫʜ, ʢʠ ʜʘʚʦʤʠ ʩʦʣ״ʦʠ 1970- 2000 

ʢʦʥʩʝʥʪʨʘʪʩʠʷʠ ʉʆ2 17% ʚʘ ״ʘʨʦʨʘʪ ʙʘ ʘʥʜʦʟʘʠ 0,65
0
 ʙʘʣʘʥʜ ʤʝʰʘʚʘʜ. 

9
 

 ʦʙʠʣʠ ʟʠʢʨ ʘʩʪ, ʢʠ ʪʦ ʜʘʚʨʘʠ ʀʥʢʠʣʦʙʠ ʠʣʤʠʠ ʪʝʭʥʠʢ (ʀʀʊ) ʙʠʦʩʬʝʨʘ ʜʘʨפ

 ʘʠוʦʠ 50-ʫʤ ʜʘʨ ʥʘʪʠֹ״ʘʨʦʨ ʜʦʰʪ. ɹʘʲʜʠ ʩʦʣץ ʦʣʘʪʠ ʭʫʙʠ ʤʫʚʦʟʠʥʘʪʠ ʪʘʙʠʠ״

ʨʫʰʜʠ ʩʘʥʦʘʪ ʚʘ ʥʘץʣʠʸʪ ʢʦʥʩʝʥʪʨʘʪʩʠʷʠ ʛʘʟʠ ʢʘʨʙʦʥʘʪ 5-10 % ʟʠʸʜ ʛʘʨʜʠʜ, 

ʤʘʚֹוʫʜʠʷʪʠ ʦʥ ʜʘʨ ʙʠʦʩʬʝʨʘ ñʧʘʨʥʠʢʦʚʳʡ ʵʬʝʢʪò-ʨʦ ʙʘ ʤʠʸʥ ʦʚʘʨʜ. ʊʠʙץʠ 

ʪʘץ״ʠץʦʪʠ ʦʣʠʤʦʥʠ ʤʫʦʩʠʨ ʢʦʥʩʝʥʪʨʘʨʪʘʪʩʠʷʠ ʉʆ2 ʜʘʚʦʤʠ ʩʦʣ״ʦʠ 1958 ʪʦ 

2000-ʫʤ ʘʟ 314 ʨʨʪ ʙʘ 390 ʨʨʪ ʨʘʩʠʜ. ɼʘʨ ֹוʘ״ʦʥ ״ʘʤʘʩʦʣʘ 15ʍ10
9
ʪʦʥʥʘ ʉʆ2 

ʭʦʨʠֹו ʤʝʰʘʚʘʜ. ׳ʦʣʦ ʤʘʩʲʘʣʘʠ ʪʘסʡʠʨʸʙʠʠ ʠץʣʠʤ ʜʘʨ ʩʘʪ״ʠ ʩʦʟʤʦʥ״ʦʠ 

ʙʦʥʫʬʫʟʪʘʨʠʥʠ ʙʘʡʥʘʣʤʠʣʘʣ, ʘʟ ֹוʫʤʣʘ ʉʄʄ ʤʫ״ʦʢʠʤʘ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ɼʘʨ 

ʘʩʦʩʠ ʪʘʚʩʠʷ״ʦʠ ʉʄʄ ʘʡʥʠ ʟʘʤʦʥ ʦʠʜ ʙʘ ʪʘסʡʠʨʸʙʠʠ ʠץʣʠʤ ʙʘʨʥʦʤʘʠ 

ñʉʠʩʪʝʤʘʠ ʛʣʦʙʘʣʠʠ ʤʫʰʦ״ʠʜʘʠ ʠץʣʠʤ (ʉɻʄʀ)ò ʪʘ״ʠʷ ʰʫʜʘʘʩʪ. ʊʘ״ʣʠʣ״ʦʠ 

ʠʣʤ ʘʡʥʠ ʟʘʤʦʥ ʙʦʟʛʫʡʠ ʦʥʘʥʜ, ʢʠ ʚʦʙʘʩʪʘ ʙʘ ʰʠʜʘʪ ʛʠʨʠʬʪʘʥʠ ʨʘʚʘʥʜ״ʦʠ 

ʪʘסʡʠʨʸʙʠʠ ʠʢʣʠʤ ʜʘʨ ʩʦ״ʘʠ ʢʠʰʦʚʘʨʟ ʭʝʣ״ʦʠ ʛʫʥʦʛʫʥʠ ʢʘʩʘʣʠ״ʦ ʚʘ 

                                                           
9  Ì.Ì. Óìõùÿþðôùúî, Ó.Ì. Óìõùÿþðôùúîì. Ôóøñùñùôċ ö÷ôøìþì î ôýþúüôăñýöúïú ĉûúāÿ. Ô÷ø îì óìøôù. 
Ĝ1(1)- 2020.ý.74-84. 
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ʟʘʨʘʨʘʩʦʥ״ʦ ʧʘ״ʥ ʛʘʨʜʠʜʘ ʠʩʪʦʜʘʘʥʜ, ʜʘʨ ʥʘʪʠֹוʘ ״ʦʩʠʣʥʦʢʠʠ ʟʠʨʦʘʪ״ʦʠ 

ʢʠʰʦʚʘʨʟ ״ʘʤʘʩʦʣʘ ʢʦ״ʠʰ ʸʬʪʘ ʠʩʪʦʜʘʘʩʪ. ɸʟ ʠʥ ֹוʠ״ʘʪ, ʭʠʟʤʘʪʨʘʩʦʥʠ״ʦʠ 

ʦʙʫ ʠץʣʠʤ ʙʘ״ʨʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʘʪ״ʠ ʠֹוʪʠʤʦ ʚʘ ʠץʪʠʩʦʜʠʠ ֹוʦʤʝʲʘʠ 

ʰʘʨ״ʚʘʥʜ ʭʫʩʫʩʠʷʪʠ ʨʟʤʘʲʨʘ ʛʠʨʠʬʪʘʘʩʪ. ɹʘʭʫʩʫʩ ʜʘʨ ʩʘʤʪʠ ʩʠʬʘʪ ʚʘ 

ʫʩʪʫʚʦʨʠʠ ʩʠʩʪʝʤʘ״ʦʠ ʵʢʦʣʦʛ. ּתʦʠʟʠ ʟʠʢʨ ʘʩʪ, ʢʠ ʦʠʜ ʙʘ ʩʠʬʘʪʠ ʦʙ 

ʟʙʝʢʠʩʪʦʥʫ פʘʟʦʢʠʩʪʦʥ ʧʘʡʚʘʩʪʘ ʤʦʥʠʪʦʨʠʥʛ ʤʝʛʫʟʘʨʦʥʘʥʜ, ʚʘʣʝ ʜʘʨ 

 ʦ ʛʫʟʘʨʦʥʠʜʘ ʥʘʤʝʰʘʚʘʜ. ɸʟ ʠʥ״ʠʢʠʩʪʦʥ ʯʫʥʠʥ ʦʤʟʠhוʠʟʠʩʪʦʥʫ ʊʦֹסʠʨפ

ʙʘʨʤʝʦʷʜ, ʢʠ ʛʫʟʘʨʠʰ ʙʘ ʠץʪʠʩʦʜʠʸʪʠ ʩʘʙʟ ʠʥ ʨʘʚʘʥʜ ʥʘʙʫʜʘ, ʙʘʣʢʠ ʪʘʣʘʙʠ 

ʟʘʤʦʥ ʤʝʙʦʰʘʜ. ɼʘʨ ʠʥ ʟʘʤʠʥʘ ʚʘץʪʠ ʦʥ ʨʘʩʠʜʘʘʩʪ, ʢʠ ʚʦʙʘʩʪʘ ʙʘ ʤʘʚץʝʡʠ 

 ʣʠʤʨʦץʡʠʨʸʙʠʠ ʠסʦʠ ʪʘ״ʨʦʬʠʠ ʢʠʰʚʘʨʘʤʦʥ ʪʘʲʩʠʨʠ ʦʩʝʙʧʘʟʠʨʠʠ ʨʘʚʘʥʜסʫוֹ

ʜʘʨ ʤʫʟʦʬʦʪ״ʦʠ ʘʣʦ״ʠʜʘʠ ʢʠʰʚʘʨʘʤʦʥ ʤʘʚʨʠʜʠ ʦʤʟʠʰ ץʘʨʦʨ ʜʠ״ʝʤ. ʏʫʥʢʠ 

ʜʘʨ ʊʦֹוʠʢʠʩʪʦʥ ʤʫʰʢʠʣʦʪʠ ʦʙ ʪʦ ״ʦʣ ʚʫֹוʫʜ ʜʦʨʘʜ. ɸʣ״ʦʣ 68% -ʠ ʘ״ʦʣ ʙʘ 

ʦʙʠ ʤʫʪʘʤʘʨʢʘʟʦʥʠʜʘʰʫʜʘ ʜʘʩʪʨʘʩ ʜʦʨʘʥʜʫ ʭʘʣʦʩ. ʏ ʪʘʚʨʝ ״ʘʨʬ ʥʘʟʘʥʝʤ, 

ʜʘʨ ʦʩʪʦʥʘʠ ʘʩʨʠ ʍʍ1 ʨʘʚʘʥʜ״ʦʠ ʪʘסʡʠʨʸʙʠʠ ʠץʣʠʤ ʤʫʰʢʠʣʦʪʠ 

ʫʤʫʤʠֹוʘ״ʦʥʠʨʦ ʙʘ ʙʦʨ ʦʚʘʨʜʘʘʩʪ. ʊʘץʚʠʷʪ ʙʘʨ ʠʥ ʘʥʜʝʰʘ ʜʘʨ ʦʥ ʘʩʪ, ʢʠ ʙʝʰ 

ʘʟ ʧʝʰ ʦʣʠʤʦʥʫ ʤʫ״ʘץץʠץʦʥ ʜʘʣʝʣ״ʦʠ ʤʘʥʬʠʠ ʪʘʲʩʠʨʠ ʛʘʨʤʰʘʚʠʠ ʠץʣʠʤʨʦ 

ʙʘ ʛʫʥʦʛʫʥʠʠ ʙʠʦʣʦʛ ʦʰʢʦʨ ʥʘʤʫʜ ʠʩʪʦʜʘʘʥʜ (ɹʝʨʨʠ 1992, ɺʣʘʜʠʤʠʨʦʚ, 

2008. ) ʏ ʪʘʚʨʝ ״ʘʨʬ ʥʘʟʘʥʝʤ, ʘʟ ʤʫ״ʪʘʚʦʠ ʪʘʜץʠץʦʪ״ʦʠ ʜʘʨ ʠʥ ʩʘʤʪ 

ʘʥֹוʦʤʜʦʜʘ ʤʘʲʣʫʤ ʤʝʛʘʨʜʘʜ, ʢʠ ʨʘʚʘʥʜ״ʦʠ ʪʘסʡʠʨʸʙʠʠ ʠץʣʠʤ ʙʘ ʠʥʜʫʢʘʪʦʨ״ʦ 

(ʥʠʰʦʥʜʠ״ʘʥʜʘ״ʦʠ ʙʠʦʵʢʦʣʦʛ ) ״ʘʤʘʨʟʘ ʪʘʲʩʠʨʠ ʭʝʰʨʦ ʨʘʩʦʥʜʘ ʠʩʪʦʜʘʘʩʪ. 

ɸʟ ʠʥ ʣʠ״ʦʟ, ʥʠʛʦ״ʜʦʨʠʠ ʛʫʥʦʛʫʥʠʠ ʙʠʦʣʦʛ ʚʘ ʩʘʤʘʨʘʥʦʢ ʠʩʪʠʬʦʜʘʙʘʨʠʠ 

ʟʘʭʠʨʘ״ʦʠ ʪʘʙʠ ʙʘʭʫʩʫʩ ʦʣʘʤʠ ʥʘʙʦʪʦʪʫ ״ʘʡʚʦʥʦʪ ʜʘʨ ʟʘʤʦʥʠ ʤʫʦʩʠʨ 

ʭʫʩʫʩʠʷʪʠ ʤʫʙʨʘʤʠʷʪ ʧʘʡʜʦ ʥʘʤʫʜʘʘʩʪ. ʏʫʥʦʥʯʠ ʧʘʞʫ״ʠʰʛʘʨʦʥʠ ʩʦ״ʘʠ 

ʦʨʥʠʪʦʣʦʛʠʷ ʦʰʢʦʨ ʥʘʤʫʜʘʥʜ, ʢʠ ʜʘʚʦʤʠ ʩʝ ʜʘ״ʩʦʣʘʠ ʦʭʠʨ ʜʘʨ ״ʫʜʫʜʠ 

ʢʠʰʚʘʨʘʤʦʥ ʙʘʭʫʩʫʩ ɺʄʂɹ ʷʢ ʜʘʨʘֹוʘ ʙʘ ʪʘסʠʨʦʪʠ ʢʫʣʣ ʜʫʯʦʨ ʛʘʨʜʠʜʘʘʩʪ. 

ʀʥ ʧʝʰ ʘʟ ״ʘʤʘ ʙʘ ʧʘʡʜʦ ʰʫʜʘʥʠ ʥʘʤʫʜ״ʦʠ ʥʘʚ ʚʘ ʪʘסʡʠʨ ʸʬʪʘʥʠ ʘʨʝʘʣʠ 

ʙʘʲʟʝ ʧʘʨʘʥʜʘʛʦʥ ʰʘʨ״ʫ ʪʘʚʟʝ״ ʜʦʜʘ ʤʝʰʘʚʘʜ. ʏʫʥʦʥʯʠ ʘʟ 276 ʥʘʤʫʜʠ 

ʧʘʨʘʥʜʘʛʦʥʠ ʇʦʤʠʨ 23 ʥʘʤʫʜʠ ʦʥ ʜʘʨ ״ʫʜʫʜʠ ʠʥ ʤʠʥʪʘץʘ ʜʘʚʦʤʠ ʜʫ ʜʘ״ʩʦʣʘʠ 

ʦʭʠʨ ʙʘ ץʘʡʜ ʛʠʨʠʬʪʘ ʰʫʜʘʘʩʪ. ɼʘʨ ״ʫʜʫʜʠ ʇʦʤʠʨʠ נʘʨʙʠʶ ʐʘʨץ ʠʥ 

ʥʘʤʫʜ״ʦ ץʘʙʣʘʥ ʙʘ ץʘʡʜ ʛʠʨʠʬʪʘ ʥʘʰʫʜʘ ʙʫʜ. 
10

 ʘʤʟʘʤʦʥ ʦʣʠʤʦʥʫ׳ 

ʢʦʨʰʠʥʦʩʦʥ ʦʰʢʦʨ ʥʘʤʫʜʘʥʜ, ʢʠ ʜʘʨ ʢʠʰʚʘʨʠ ʤʦ ʙʘ״ʦʨ ʜʘʨ ץʠʸʩ ʙʘ ʩʦʣ״ʦʠ 

ʧʝʰʠʥ 2-3 ʨʟ ʧʝʰʪʘʨ ʤʝʦʷʜ. ʄʫ״ʪʘʚʦʠ ʯʫʥʠʥ ʜʘʣʝʣʫ ʘʥʜʝʰʘ״ʦ ʤʘʨ״ʠʣʘʠ 

ʥʘʚʠ ʦʤʟʠʰʨʦ ʙʘ״ʨʠ ʪʘʢʤʠʣ ʜʦʜʘʥʠ ʤʝʭʘʥʠʟʤʠ ʭʘʤʢʦʨʠ״ʦʨʦ ʜʘʨ ʠʥ ֹוʦʜʘ 

ʪʘץʦʟʦ ʤʝʥʘʤʦʷʜ. ʊʘ״ʣʠʣ״ʦʠ ʤʫʪʘʭʘʩʩʠʩʦʥ ʥʠʰʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʜʘʚʦʤʠ 

ʩʦʣ״ʦʠ 1961-2011 ʜʘʨ ʥʦ״ʠʷʠ ɪʚʦʥ ʘʟ 1 ʪʦ 10% ʢʘʤʰʘʚʠʠ ʙʦʨʠʰʦʪ ʤʫʰʦ״ʠʜʘ 

ʤʝʰʘʚʘʜ. ɸʤʤʦ ʜʘʨ ʰʘ״ʨʠ ɼʫʰʘʥʙʝ ʚʘ ʥʦ״ʠʷʠ ʐʘ״ʨʠʪʫʩ ʪʦ 10% ʟʠʸʜʰʘʚʠʠ 

ʤʠץʜʦʨʠ ʙʦʨʠʰʦʪ ʙʘ ץʘʡʜ ʛʠʨʠʬʪʘ ʰʫʜʘʘʩʪ. ׳ʘʤʟʘʤʦʥ ʜʘʨ ץʘʣʘʤʨʘʚʠ ʥʦ״ʠʷʠ 

 ʠʷʠ ʌʘʡʟʦʙʦʜ 20%-ʨʦ״ʜʦʨʠ ʙʦʨʠʰʦʪ 3% ʚʘ ʜʘʨ ʥʦץʠʩʦʨ ʢʘʤʰʘʚʠʠ ʤʠ׳

ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ. ɸʟ ʠʥ ʜʘʣʝʣ״ʦ ʙʘʨʤʝʦʷʜ, ʢʠ ʚʦʙʘʩʪʘ ʙʘ ʙʘʣʘʥʜ ʤʠץʜʦʨʠ 

ʙʦʨʠʰʦʪ ʢʘʤ ʰʫʜʘʘʩʪ. ʋʤʫʤʘʥ ʜʘʨ ʤʠʥʪʘץʘʭʦʠ ʥʘʟʜʠʢ״ ʚʘ ʢ״ʠʠ ʚʠʣʦʷʪʠ 

ʍʘʪʣʦʥ ʙʘ ʘʥʜʦʟʘʠ ʢʘʤʰʘʚʠʠ ʙʦʨʠʰʦʪ 6 ʪʦ 22% ʙʘ ץʘʡʜ ʛʠʨʠʬʪʘ ʰʫʜʘʘʩʪ. 

                                                           
10 Ìíðÿ÷ùìóìüúî Ì.À. áÿýÿýôċþĕúô ĉöú÷úïôĊ ĀìÿùôýþĒ îì øìöúùôĊ óìøúùôô úüùôþúĀìÿùìô ûúøôü. 
ÌîþúüñĀüìþ. ÐÿĄìùíñ- 2023.  
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ɼʘʨ ʢʫ״״ʦʠ ʊʦֹוʠʢʠʩʪʦʥʠ ʄʘʨʢʘʟ ʘʟ ʩʘʪ״ʠ ʙʘ״ʨ ʪʦ 1500 ʤ ʤʠץʜʦʨʠ ʙʦʨʠʰʦʪ 

14-18% ʚʘ ʜʘʨ ʇʦʤʠʨʠ נʘʨʙ 12-ʪʦ 17%ʟʠʸʜ ʰʫʜʘʘʩʪ. 

ʍʫʣʦʩʘ, ʷʢʝ ʘʟ ʤʘʩʲʘʣʘʠ ʤʫʙʨʘʤʝ, ʢʠ ʠʤʨʟ ʘ״ʣʠ ʙʘʰʘʨʨʦ ʙʘ ʪʘʰʚʠʰ 

ʦʚʘʨʜʘʘʩʪ, ʠʥ ʦʰʢʦʨ ʥʘʤʫʜʘʥʠ ʪʘʲʩʠʨʠ ʠʥ ʪʘʤʦʶʣ ʙʘ ֹוʘʥʙʘ״ʦʠ ʛʫʥʦʛʫʥʠ ״ʘʸʪ 

ʤʝʙʦʰʘʜ. ʍʫʰʙʘʭʪʦʥʘ, ʪʘʰʢʠʣʦʪʫ ʩʦʟʤʦʥ״ʦʠ ʙʦʥʫʬʟʠ ʙʘʡʥʘʣʤʠʣʘʣ ״ʦʣʦ 

ʜʘʨ ʩʘʪ״ʠ ֹוʘʤʦʘʪ״ʦʠ ʤʘ״ʘʣ ʠʥ ʤʫʰʢʠʣʦʪʨʦ ֹוʫʩʪʫֹו ʥʘʤʫʜʘ ʠʩʪʦʜʘʘʥʜ. 

ɹʦʠʩʠ ʪʘʘʩʩʫʬ ʘʩʪ, ʢʠ ʪʦ ״ʦʣ ʘʟ ʥʠʛʦ״ʠ ʠʣʤ ʙʘ ʧʫʨʘʛ ʨʘʚʰʘʥ ʥʝʩʪ, ʢʠ 

 .ʘʣʣʠ ʠʥ ʤʘʩʲʘʣʘ ʤʫʩʦʠʜʘʪ ʤʝʥʘʤʦʷʥʜ״ ʨʠ״ʙʘ ״ʦ ʜʘʨ ʢʘʜʦʤ ʩʘʪ״ʘʤʦʘʪוֹ

 
ɿɸɻɸɼʂʀ ʀɿʄɽʅɽʅʀʗ ʂʃʀʄɸʊɸ ɺ ʊɸɼɾʀʂʀʉʊɸʅɽ 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʝʥʦʬʦʥʜʘ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʘ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʩ ʠʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʝʥʦʬʦʥʜʘ, ʦʩʘʜʢʠ, ʘʪʤʦʩʬʝʨʘ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʙʣʘʛʦʧʦʣʫʯʠʝ, ʧʘʨʥʠʢʦʚʳʝ ʛʘʟʠ ʠ ʜʨ. 

 

MYSTERIES OF CLIMATE CHANGE IN TAJIKISTAN  

Annotation: This article discusses the impact of climate change processes on the diversity 

of the gene pool of our country, and its content emphasizes the need to assess this issue from a 

different point of view. 
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ʍʋʉʋʉʀʗʊ׳ʆʀ ɻʀɼʈʆʃʆɻ-ɻɽʆɻʈɸʌ  ɺɸ ɿʋ׳ʋʈʀ 

ʄʋʐʂʀʃʆʊ׳ʆʀ ʆɹ-ʕʂʆʃʆɻ  ɼɸʈ ʄʀʉʆʃʀ ʈ ɼ׳ʆʀ 

ʅʀʐɽɹʀʀ ּתɸʅʋɹʀʀ פɸʊʆʈʂ  ʋʈɸʄɸפ ʀ׳

 

ɸʢʤʘʣʟʦʜʘ ʄ.ʄ. 

ʀʥʩʪʠʪʫʪʠ ʤʘʩʲʘʣʘϲʦʠ ʦʙ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʚʘ ʵʢʦʣʦʛʠʷʠ 

ɸʢʘʜʝʤʠʷʠ ʤʠʣʣʠʠ ʠʣʤϲʦʠ ʊʦṉʠʢʠʩʪʦʥ 

 
ɸʥʥʦʪʘʪʩʠʷ: ʜʘʨ ʤʘϨʦʣʘ ʰʘʨʦʠʪʠ ʪʘʙʠʶ ʛʝʦʛʨʘʬʠʠ ʪʘʰʘʢʢʫʣ, ʪʘʲʩʠʨʠ 

ʪʘϤʡʠʨʸʙʠʠ ʠϨʣʠʤ ʙʘ ϲʦʣʘʪʠ ʨʝṉʘʠ ʛʠʜʨʦʣʦʛṯ, ʨṹʜϲʦʠ ʥʠʰʝʙʠʠ ṉʘʥʫʙʠʠ Ϩʘʪʦʨʢṹϲʠ 

ϧʫʨʘʤʘ, ʥʘʚʲϲʦʠ Ϥʠʟʦʛʠʨṯ, ʠʩʪʠʬʦʜʘʠ ʭʦṉʘʛṯ, ʨʦϲʫ ʫʩʫʣϲʦʠ ʠʩʪʠʬʦʜʘʠ ʙʦʩʘʤʘʨʠ ʦʥϲʦ 

ʥʠʰʦʥ ʜʦʜʘ ʰʫʜʘʘʩʪ. 

ɼʘʨ ʩʘʨϲʘʜʠ ʰʠʤʦʣʠʠ Ṉʫʤϲʫʨʠʠ ʊʦṉʠʢʠʩʪʦʥ Ϩʘʪʦʨʢṹϲʠ ϧʫʨʘʤʘ ʚʘ ʢṹϲʠ ʄʝʚʘϤʫʣ 

ʚʦϨʝʲ ʛʘʰʪʘʘʩʪ, ʢʠ ʙʘ ʩʠʣʩʠʣʘʠ ʢṹϲʩʦʨʠ Ϥʘʨʙʠʠ ʊʠʸʥʰʦʥ ʤʘʥʩʫʙ ʤʝʙʦʰʘʜ. ɼʘʨ ϲʫʜʫʜʠ 

Ϩʘʪʦʨʢṹϲṯ ϧʫʨʘʤʘ ʚʦʙʘʩʪʘ ʙʘ ʤʘʚϨʝʠ ʛʝʦʛʨʘʬṯ, ʪʘʰʘʢʢʫʣʠ ʛʠʜʨʦʛʨʘʬʠʷ ʚʘ ʨʝṉʘʠ 

ʛʠʜʨʦʣʦʛʠʠ ʨṹʜϲʦʠ ʥʠʰʝʙʠʠ ṉʘʥʫʙʠʠ ʦʥ ʥʘ ʪʘʥϲʦ ʙʘ ʩʦʭʪʠ ʛʝʦʣʦʛṯ ʚʘ ʦʨʦʛʨʘʬʠʷ ʙʘʣʢʠ ʙʘ 

ʠϨʣʠʤ ʭʦʩ ʙʫʜʘ ʚʘ ʚʦʙʘʩʪʘʛʠʠ ʢʘʣʦʥ ʜʦʨʘʜ. ɼʘʚʦʤʥʦʢʠʠ ʬʘʩʣʠ ʛʘʨʤ ʪʦ 260 ʨṹʟ ʜʘʨ 

ϲʘʤʚʦʨʠϲʦ ʚʘ ʜʘʨ ʙʘʣʘʥʜʠϲʦʠ 2000 ʤ 200 ʨṹʟ ʚʘ ʜʘʚʦʤʥʦʢʠʠ ϲʘʨʦʨʘʪʠ ʘʟ 10
0
 ʙʘʣʘʥʜ ʜʘʨ 

ϲʘʤʚʦʨʠϲʦ 220 ʜʘʨ ʢṹϲϲʦ 160 ʨṹʟʨʦ ʪʘʰʢʠʣ ʤʝʜʠϲʘʜ. ɹʦʨʠʰʦʪ ʜʘʨ Ϩʠʩʤʠ ʙʝʰʪʘʨʠ ʠʥ 

ʤʫʟʦʬʦʪ ʜʘʨ ʰʘʢʣʠ ʙʦʨʦʥ ʨʫʭ ʤʝʜʠϲʘʜ, ʧʫʰʠʰʠ ʙʘʨʬ ϲʘʤʘʛʠ ʪʦ 30 ʨṹʟ ʜʘʚʦʤ ʤʝʢʫʥʘʜ. 

ʅʠʰʝʙʠʠ ṉʘʥʫʙʠʠ Ϩʘʪʦʨʢṹϲʠ ϧʫʨʘʤʘ ʚʘ ϲʘʚʤʦʨʠϲʦʠ ʥʠʰʝʙʠʠ ʦʥ ʘʟ ʥʘʙʦʪʦʪ ʩʠʨʘʢ 

ʤʝʙʦʰʘʜ, ʣʝʢʠʥ ʚʦʙʘʩʪʘ ʘʟ ʙʘʣʘʥʜṯ ʙʘ ʩʘʤʪʠ ʰʦʥʘʠ Ϩʘʪʦʨʢṹϲ ʟʠʥʘ ʙʘ ʟʠʥʘ ʙʘ ʪʘʚʨʠ 

ʤʠʥʪʘϨʘʚṯ ṉʦʡʠ ʠʚʘʟ ʤʝʢʫʥʘʥʜ. ʈṹʜϲʦʠ ṉʘʥʫʙʠʠ Ϩʘʪʦʨʢṹϲʠ ϧʫʨʘʤʘ ʪʦ ʙʘ ʠʤʨṹʟ ʩʘϲʝϲ 

ʦʤṹʭʪʘ ʥʘʰʫʜʘʘʥʜ, ʟʝʨʦ ʘʢʩʘʨʠʷʪʠ ʦʥϲʦ ʘϲʘʤʠʷʪʠ ʤʘϲʘʣʣṯ ʜʦʨʘʥʜ, ʠϨʪʠʜʦʨʠ 
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ʠϨʪʠʩʦʜʠʘʰʦʥ ʥʦʢʠʬʦʷ ʤʝʙʦʰʘʜ, ʤʫʪʘʘʩʩʠʬʦʥʘ ʙʘʨʦʠ ʜʘʨ ʦʥϲʦ ʩʦʭʪʤʦʥϲʦʠ ʘʟʠʤʠ 

ʵʥʝʨʛʝʪʠʢṯ, ʠʨʨʠʛʘʪʩʠʦʥṯ ʠʤʢʦʥʠʷʪϲʦʠ ʭʫʙ ʤʘʚṉʫʜ ʥʝʩʪ.  

ʂʘʣʠʜʚʦʞʘϲʦ: ʨṹʜϲʦ, ʨʝṉʘʠ ʛʠʜʨʦʣʦʛṯ, Ϥʠʟʦʛʠʨṯ, ʤʘṉʨʦ, ʩʘʨʯʘʰʤʘ, ʨʝʟʠʰʛʦϲ, 

ʥʘʚʲϲʦʠ Ϥʠʟʦʛʠʨṯ, ʩʝʨʦʙṯ, ʛʨʘʥʠʜʠʦʨʠʪϲʦ ʜʠʦʨʠʪϲʦ, ʵʨʘ, ʧʘʣʝʦʟʦʡ, ʧʨʦʣʶʚʠʘʣṯ, 

ʘʢʫʤʤʫʣʷʪʩʠʷ, ʜʝʥʫʜʘʪʩʠʷ, ʤʦʨʬʦʤʝʪʨṯ, ʩʝʣʘʥʙʦʨ, ʤʘʛʤʘʪʠʢṯ, ʢʘʤʦʙṯ. 

 

 
ɼʘʨ ʩʘʨ״ʘʜʠ ʰʠʤʦʣʠʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ץʘʪʦʨʢ ʫʨʘʤʘ ʚʘ ʢפ ʠ״  ʠ״

ʄʝʚʘסʫʣ ʚʦץʝʲ ʛʘʰʪʘ ʙʘ ʩʠʣʩʠʣʘʠ ʢ  .ʘʨʙʠʠ ʊʠʸʥʰʦʥ ʤʘʥʩʫʙ ʤʝʙʦʰʘʜס ʩʦʨʠ״

ʘʪʦʨʢפ ʘʪʦʨʢץ ʘʟ ץʫʨʘʤʘ ʜʘʨ ʰʘʨפ ʠ״  ʘʥʫʙʫוֹ ʦʣ ʙʘ ʩʘʤʪʠ ʘʥʜʘʢʝץʠ ʏʘʪ״

ʘʨʙ ʙʘ ʤʘʩʦʬʘʠ ʙʝʰ ʘʟ 170 ʢʤ ʪס ʣ ʢʘʰʠʜʘʘʩʪ. ּתʦʡʠ ʘʟ ״ʘʤʘ ʙʘʣʘʥʜʪʘʨʠʥʠ ʠʥ 

ʘʪʦʨʘʢץ  ʠʠץʫʣʣʘʠ ɹʦʙʦʠ ʆʙ (3768 ʤ) ʥʦʤ ʜʦʰʪʘ, ʜʘʨ ʩʘʤʪʠ ʰʠʤʦʣʫ ʰʘʨץ ״

ʦʥ ʚʦץʝʲ ʛʘʰʪʘʘʩʪ. ʀʥ ץʘʪʦʨʢ  ʠʩʪʘ ʧʘʩʪ ʰʫʜʘ, ʜʘʨ״ʘʨʙ ʦס ʘʥʫʙʫוֹ ʙʘ ʩʘʤʪʠ ״

ʘʪʦʨʢץ ʘʨʙס ʘʚʤʦʨʠʠ ɼʠʣʚʘʨʟʠʥ ʭʦʪʠʤʘ ʤʝʸʙʘʜ. ɼʘʨ״  ʦʠ״ʙʘ ʰʦʭʘ ״

ʆʣʪʠʥʪʦʧʛʘʥ, פʘʣץʘʥʦʪ ʚʘ פʘʨʘʤʟʦʨ ֹוʫʜʦ ʤʝʰʘʚʘʜ, ʢʠ ʦʥ״ʦ ʙʝʰʪʘʨ ʙʘ ʩʘʤʪʠ 

ʪʘʠ ʙʘʣʘʥʜʠ ʢץʘʥʫʙ ʢʘʰʦʣ ʸʬʪʘ ʭʦʙʠʜʘʘʥʜ. ʅʫוֹ  ʘʨʦʤʘʟʦʨ 2500 ʤפ ʠ״

ʙʘʣʘʥʜ  ʜʦʨʘʜ. ɼʘʨ ״ʫʜʫʜʠ ʊʦֹוʠʢʠʩʪʦʥ ץʘʪʦʨʢ ʘʪʠ ʛʝʦʣʦʛ״ʠוֹ ʫʨʘʤʘ ʘʟפ ʠ״  

 ʦʠ״ʦʠ ʦʥ ʟʝʨʠ ʦʤʠʣ״ʘסʦʟ ʰʦʥʘʶ ʪʝ״ʠʩʦʙ ʤʝʨʘʚʘʜ. ɸʟ ʠʥ ʣʠ״ ʘʜʠʤʪʘʨʠʥ ʙʘץ

ʛʫʥʦʛʫʥʠ ʪʘʙʠʠʶ ï ʛʝʦʛʨʘʬ  ʭʘʨʦʙʫ ʬʘʨʩʫʜʘ ʰʫʜʘʘʩʪ, ʙʠʥʦʙʘʨ ʠʥ ץʫʣʣʘ״ʦʠ 

ʦʥ ʯʘʥʜʦʥ ʙʫʨʠʜʘʰʫʜʘʚʫ ʥʫʛʪʝʟ ʥʝʩʪʘʥʜ. ɸסʙʘ״ʦʷʰʦʥ ʧʘʩʪʫ ʦʩʦʥʛʫʟʘʨ 

ʤʝʙʦʰʘʥʜ. ɸסʙʘʠ ʂʘʥʜʠʨʜʘʚʦʥ 2141 ʤ ʙʘʣʘʥʜ  ʜʦʨʘʜ, ʚʦʜʠʠ ʌʘʨסʦʥʘʨʦ ʙʘ 

ʤʫʟʦʬʦʪʠ ʊʦʰʢʘʥʜ ʤʝʧʘʡʚʘʥʜʘʜ. ʅʠʰʝʙʠʠ ֹוʘʥʫʙʠʠ ץʘʪʦʨʢ  ʫʨʘʤʘפ ʠ״

ʥʠʩʙʘʪ ʙʘ ʥʠʰʝʙʠʠ ʰʠʤʦʣʠʷʰ, ʢʠ ʙʘ ʋʟʙʝʢʠʩʪʦʥ ʤʫʪʘʘʣʣʠץ ʤʝʙʦʰʘʜ ʨʦʩʪ 

ʬʘʨʦʤʘʜʘ ʙʫʜʘ, ʙʘ ʧʦʨʘ״ʦʠ ʟʠʸʜ ʙʫʨʠʜʘ ʰʫʜʘʘʩʪ, ʘʟ ʠʥ ʨ  ʨʝʣʡʝʬʠ ʤʫʨʘʢʢʘʙ 

ʚʘ ʤʘʥʟʘʨʘʠ ʙʘ ʭʫʜ ʭʦʩ ʜʦʨʘʜ.  

ʈ ʜ״ʦʠ ʜʦʠʤ  ʚʘ ʤʫʚʘץʘʪʪ ʘʪʦʨʢץ   ʘʥʫʙ ʙʫʨʠʜʘוֹ ʨʦ ʘʟ ʰʠʤʦʣ ʙʘ ʩʘʤʪʠ״

ʜʘʨʘ״ʦʠ ʫʤץʘʰʦʥ ʪʘʥʛʨʦ ʪʘʰʢʠʣ ʜʦʜʘʘʥʜ, ʢʠ ʜʘʨʦʟʠʠ ʛʫʥʦʛʫʥ ʜʦʨʘʥʜ, 

ʟʝʨʘʰʦʥ ʙʘ ʩʘʥʛʨʝʟʘʶ ʩʘʥʛʧʦʨʘ״ʦ ʬʘʨʦ ʛʠʨʠʬʪʘ ʰʫʜʘʘʥʜ, ״ʘʤʚʦʨʠ״ʦʝ, ʢʠ 

ʙʘʨʦʠ ʢʠʰʪʫ ʢʦʨ ʚʘ ʩʦʭʪʘʥʠ ʜʝ״ʘ״ʦ ʤʫʚʦʬʠץʘʥʜ ʢʘʤʪʘʨ ʙʘ ʥʘʟʘʨ ʤʝʨʘʩʘʜ.  

ɼʘʨ ֹוʘʥʫʙʫ סʘʨʙʠʠ ץʘʪʦʨʢ ʫʨʘʤʘ ʢפ ʠ״  ʦʡʛʠʨוֹ (ʫʣסʄʫ) ʫʣסʠ ʄʝʚʘ״

ʰʫʜʘʘʩʪ, ʜʘʨ ʩʦ״ʠʣʠ ʨʦʩʪʠ ʜʘʨʸʠ ʉʠʨ ʜʘʨ ʤʫץʦʙʠʣʠ ʰʘ״ʨʠ ץʘʜʠʤʘʠ ʍʫֹוʘʥʜ 
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ʚʦץʝʩʪ, 35-40 ʢʤ ʜʘʨʦʟ  ʚʘ ץʫʣʣʘʠ ʄʫʟʙʝʢʠ ʦʥ 1623 ʤ ʙʘʣʘʥʜ  ʜʦʨʘʜ, 

ʧʘ״ʥʠʷʰ ʙʦʰʘʜ ʙʘ 10-15 ʢʤ ʚʘ ʤʘʩʦ״ʘʪʘʰ ʙʘ 360 ʢʤ
2
 ʤʝʨʘʩʘʜ. פʠʩʤʠ ʤʘʨʢʘʟ  

ʚʘ ʰʘʨץʠʠ ʢ  ʦʠ ʬʠʰʦʥʠʜʘʰʫʜʘ ʚʘ ʘʟ״ʦ, ʜʠʦʨʠʪ״ʦʠ ʛʨʘʥʠʜʠʦʨʠʪ״ʠʥʩוֹ ʘʟ ״

ʘʨʙʠʠ ʢס ʦʠ ʪʘʢʰʦʥʠʠ ʵʨʘʠ ʧʘʣʝʦʟʦʡ ʠʙʦʨʘʪ ʤʝʙʦʰʘʜ. ʅʠʤʘʠ״ʠʥʩוֹ  ʙʦʰʘʜ ״

ʘʟ ʦʣʦʠʟ״ʦ (ʢʦʥʛʣʘʤʝʨʘʪ״ʦ), ֹוʠʥʩ״ʦʠ ʠʥʪʨʫʟʠʚ , ʚʘʨʘץʩʘʥʛ״ʦ ʚʘ ʘʟ ʦ״ʘʢʩʘʥʛʫ 

ʤʘʨʤʘʨ ʪʘʰʘʢʢʫʣ ʸʬʪʘʘʩʪ. ɼʘʨ ʧʦʷʠ ʢ ʦʠ ʘʣʣʶʚʠʘʣ״ʰʦʥʠ״ʙʝʰʪʘʨ ʪʘ ״ , 

ʜʝʣʪʘ״ʦʠ ʨ ʜ״ʦʠ ʭʫʰʢʠʜʘ ʚʘ ʤʘʭʨʫʪ״ʦʠ ʦʥ״ʦ ʧʘ״ʥʰʫʜʘʘʥʜ. ɼʘʨ ʥʠʰʝʙ״ʦʠ 

ʘʨʙʠʠ ʢס ʘʥʫʙʫוֹ ʦʠ ʪʘʥʛʫ ʢ״ʜʘʨʘ ״ ʪʦ״ ʤʘʚֹוʫʜʘʥʜ. ɹʘ״ʦʨʦʥ ʘʟ ʙʘʡʥʠ ʦʥ״ʦ 

ʨ ʜʯʘ״ʦʠ ʢʘʤʦʙ ֹוʦʨ  ʤʝʰʘʚʘʥʜ, ʚʘʣʝ ʪʦ ʙʘ ״ʘʤʚʦʨʠ״ʦʠ ʧʝʰʢ  ʦʤʘʜʘ ״

ʥʘʤʝʨʘʩʘʥʜ, ʟʝʨʠ ʦʙʦʚʘʨʜʘ״ʦʠ ʤʘʭʨʫʪʰʘʢʣ ʬʫʨ  ʙʫʨʜʘ ʤʝʰʘʚʘʥʜ. ɼʘʨ ʙʘʡʥʠ 

ʘʪʦʨʢץ ʫʨʘʤʘ ʜʘʨ ʰʠʤʦʣ ʚʘ ʢפ ʠ״  ʘʚʤʦʨʠʠ״ ʘʥʫʙוֹ ʫʣ ʜʘʨסʠ ʄʝʚʘ״

ʄʠʨʟʦʨʘʙʦʪ ʚʦץʝʩʪ. ʀʥ ״ʘʚʤʦʨ  ʜʘʨ סʘʨʙ ʙʘ ״ʘʤʚʦʨʠʠ ʚʘʩʝʠ ɼʠʣʚʘʨʟʠʥ 

ʧʘʡʚʘʩʪ ʤʝʰʘʚʘʜ.  

ɼʘʨ ʩʦ״ʠʣʠ ʨʦʩʪʠ ʜʘʨʸʠ ʉʠʨ ʪʦ ʜʦʤʘʥʘʠ ץʘʪʦʨʢ ʫʨʘʤʘʶ ʢפ ʠ״  ʠ״

ʄʝʚʘסʫʣ ״ʘʤʚʦʨʠʝ ʚʦץʝʲ ʛʘʨʜʠʜʘʘʩʪ, ʢʠ ʦʥʨʦ ʚʦʜʠʠ ɼʘʰʪ ʤʝʥʦʤʘʥʜ. ɹʘʨʠ 

(ʧʘ״ʥʠʠ) ʠʥ ʚʦʜ  ʘʟ 8-14 ʪʦ 30 ʢʤ ʙʫʜʘ, ʜʘʨ ʤʫץʦʙʠʣʠ ʰʘ״ʨʠ ʍʫֹוʘʥʜ ʪʘʥʛ 

ʰʫʜʘ ʙʘ 2 ʢʤ ʤʝʨʘʩʘʜ. ɹʘʣʘʥʜʠʠ ʦʥ ʘʟ ʩʘʪ״ʠ ʙʘ״ʨ 400-500 ʤ ʚʘ ʜʘʨ ʧʦʷʠ 

ʘʪʦʨʢץ  ,ʦʠ ʧʨʦʣʶʚʠʘʣ״ʰʦʥ״ʫʨʘʤʘ ʙʘ 500-600 ʤ ʤʝʨʘʩʘʜ, ʘʩʦʩʘʥ ʘʟ ʪʘפ ʠ״

ʷʲʥʝ ʘʟ ʦʙʦʚʘʨʜʘ״ʦʠ ʨ ʜ״ʦʠ ʤʫʚʘץץʘʪʠ ʪʣʠ ʘʩʨ״ʦʠ ʙʘʨʜʘʚʦʤ ʪʘʰʘʢʢʫʣ 

ʸʬʪʘʘʩʪ. ׳ʘʤʚʦʨʠʠ ʤʘʟʢʫʨ ʙʘ ʩʘʤʪʠ ʰʠʤʦʣʫ ʰʘʨץ ʘʥʜʘʢ ʙʘʣʘʥʜ ʰʫʜʘ, ʙʘ 

ʪʘʨʬʠ ʜʘʨʸʠ ʉʠʨ ʥʠʰʝʙ ʭʦʙʠʜʘʘʩʪ. ɼʘʨ ʜʦʤʘʥʘʠ ֹוʘʥʫʙʠʠ ʠʥ ״ʘʤʚʦʨ  ʜʘʨ 

ʩʘʤʪʠ סʘʨʙ ʢ ʘʨ (çʂסʦʠ ʉʦʤ״״  ʯʦʧʫץʠʠ ʦʥ ʆץʙʝʣ ʚʘ ʜʘʨ ʰʘʨץʠ ʉʦʤè) ʚʘ ʆ״

ʘʤʚʦʨ״ ʪʘʨʠ ʠʥץʦʤʘʪ ʘʬʨʦʭʪʘʘʥʜ. ɼʘʨ ʰʘʨץ ʘʨוʠʟʠʣֹפ  ʚʘ ʧʘʩʪʢ  ʦ ʤʘʡʜʦʥʠ״

ʚʘʩʝʲʠ ɸʰʪʠ ʂʘʣʦʥ ʜʦʤʘʥ ʧʘ״ʥ ʥʘʤʫʜʘʘʩʪ. [1, 15] 

ɼʘʨ ʪʘʰʘʢʢʫʣʠ ʛʠʜʨʦʛʨʘʬʠʷ ʚʘ ʨʝֹוʘʠ ʛʠʜʨʦʣʦʛʠʠ ʨ ʜ״ʦʠ ʥʠʰʝʙʠʠ 

ʘʪʦʨʢץ ʘʥʫʙʠʠוֹ ʦ ʩʦʭʪʠ ʛʝʦʣʦʛ״ʫʨʘʤʘ ʥʘ ʪʘʥפ ʠ״  ʚʘ ʦʨʦʛʨʘʬʠʷ ʙʘʣʢʠ 

ʠץʣʠʤ ʨʦʣʠ ʢʘʣʦʥ ʤʝʙʦʟʘʜ. ʄʫʪʘʘʩʩʠʬʦʥʘ ʜʘʨ ״ʫʜʫʜʠ ʠʥ ʤʫʟʦʬʦʪʠ ʪʘʙʠʶ 

ʛʝʦʛʨʘʬ  ʧʦʡʛʦ״״ʦʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛ  ʙʝʥʠ״ʦʷʪ ʢʘʤʘʥʜ, ʙʠʥʦʙʘʨ ʦʥ ʜʘʨ 

ʙʦʨʘʠ ʠץʣʠʤʠ ʠʥ ʤʫʟʦʬʦʪ ʤʘʲʣʫʤʦʪ״ʦ ʥʦʢʠʬʦʷ ʚʘ ʙʘʲʟʝ ʤʘʲʣʫʤʦʪ״ʦʠ 

ʤʘʚֹוʫʜʘ ʰʫʙ״ʘʘʥʛʝʟ ʤʝʥʘʤʦʷʥʜ. 

ɼʘʚʦʤʥʦʢʠʠ ʬʘʩʣʠ ʛʘʨʤ ʪʦ 260 ʨ ʟ ʜʘʨ ״ʘʤʚʦʨʠ״ʦ ʚʘ ʜʘʨ ʙʘʣʘʥʜʠ״ʦʠ 

2000 ʤ 200 ʨ ʟ ʚʘ ʜʘʚʦʤʥʦʢʠʠ ״ʘʨʦʨʘʪʠ ʘʟ 10
0
 ʙʘʣʘʥʜ ʜʘʨ ״ʘʤʚʦʨʠ״ʦ 220 ʜʘʨ 

ʢ ʦ 160 ʨ״״ ʟʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ, ֹוʘʤʲʠ ״ʘʨʦʨʘʪʠ ʬʘʲʦʣ ʙʘ 2500 ï 4800 

(5000
0
) ʤʝʨʘʩʘʜ.  

ʠ ʷʥʚʘʨ ʜʘʨ ɹ״ʘʨʦʨʘʪʠ ʤʠʸʥʘʠ ʤʦ׳ ʩʪʦʥ (ʥ.ʄʘʩʪʯʦ״) -0,4
0
ʉ ʜʘʨ ɸʰʪ -

2,5
0
ʉ, ״ʘʨʦʨʘʪʠ ʤʠʸʥʘʠ ʤʦ״ʠ ʠʶʥ ʙʘ 24-27

0
ʉ (29

0
ʉ) ʤʝʨʘʩʘʜ.  

ɹʦʨʠʰʦʪ ʘʟ סʘʨʙ ʙʘ ʩʘʤʪʠ ʰʘʨץ ʢʦ״ʠʰ ʤʝʸʙʘʜ. ɸʛʘʨ ʜʘʨ סʘʨʙ (ɹ ʩʪʦʥ) 

ʜʘʨ ʜʘʚʦʤʠ ʩʦʣ ʘʟ 295 ʪʦ 340 ʤʤ ʜʘʨ ʆʣʪʠʥʪʦʧʢʘʥ 483 ʤʤ, פʘʡʨʦץץʫʤ -135 

ʤʤ, ʜʘʨ ʰʘʨץ ʰʘ״ʨʘʢʠ ʐʘʡʜʦʥ 180 ʤʤ ʨʫʭ ʤʝʜʠ״ʘʜ, ʜʘʨ ʜʦʤʘʥʘʢ -ʦ 400״״

500 ʤʤ, ʜʘʨ ʤʠʸʥʘʢ  ʦ ʪʦ 800 ʤʤ ʙʘ ʘʤʘʣ ʤʝʦʷʜ. [2. 407]״״

 ʠʩʤʠ ʙʝʰʪʘʨʠ ʠʥ ʤʫʟʦʬʦʪ ʜʘʨץ ʦʠʟ ʘʩʪ, ʢʠ ʙʦʨʠʰ ʜʘʨוֹ ʘʡʜ ʢʘʨʜʘʥפ

ʰʘʢʣʠ ʙʦʨʦʥ ʨʫʭ ʤʝʜʠ״ʘʜ, ʧʫʰʠʰʠ ʙʘʨʬ ״ʘʤʘʛʠ ʪʦ 30 ʨ ʟ ʜʘʚʦʤ ʤʝʢʫʥʘʜ. 

ʊʘʥ״ʦ ʜʘʨ ץʠʩʤʠ ʰʘʨץʠʠ ץʘʪʦʨʢ  ʘʜ, ʜʘʨ״ʫʨʘʤʘ ʙʘʨʬ ʙʝʰʪʘʨʘ ʨʫʭ ʤʝʜʠפ ʠ״
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 ʠʟʦʛʠʨʠʠʠס ʠʜʘʠ ʥʠʩʙʘʪʘʥ ʙʝʰʪʘʨ ʟʘʭʠʨʘ ʤʝʰʘʚʘʥʜ ʚʘ ʙʘ״ʦʠ ʘʣʦ״ʦʡוֹ

ʪʦʙʠʩʪʦʥʘ ʚʘ ʪʠʨʘʤʦ״ʠʠ ʨ ʜ״ʦ סʠʟʦ ʤʝʙʘʭʰʘʥʜ. 

ɹʦʷʜ ʛʫʬʪ, ʢʠ ʙʦ ʩʘʙʘʙʠ ʯʘʥʜʦʥ ʙʘʣʘʥʜ ʙʫʜʘʥʠ ץʘʪʦʨʢ  ʫʨʘʤʘ, ʷʲʥʝפ ʠ״

ʘʟ ʨʘʭʠ ʬʠʨʥʘʚ  ʧʘʩʪ ʙʫʜʘʥʠ ʦʥ ʠʥ ֹוʦ ʬʠʨʥʘ ʚʘ ʧʠʨʷʭ״ʦ ʧʘʡʜʦ ʰʫʜʘ 

ʥʘʤʝʪʘʚʦʥʘʥʜ.  

ʅʠʰʝʙʠʠ ֹוʘʥʫʙʠʠ ץʘʪʦʨʢ  ʦʠ ʥʠʰʝʙʠʠ ʦʥ ʘʟ״ʘʚʤʦʨʠ״ ʫʨʘʤʘ ʚʘפ ʠ״

ʥʘʙʦʪʦʪ ʢʘʤʙʘסʘʣ ʚʘ ʚʦʙʘʩʪʘ ʘʟ ʙʘʣʘʥʜ  ʙʘ ʩʘʤʪʠ ʰʦʥʘʠ ץʘʪʦʨʢ  ʟʠʥʘ ʙʘ ״

ʟʠʥʘ ʙʘ ʪʘʚʨʠ ʤʠʥʪʘץʘʚ  ʦʡʠ ʠʚʘʟ ʤʝʢʫʥʘʥʜ. ʄʝʙʦʷʜ ʛʫʬʪ, ʢʠ ʙʦ ʩʘʙʘʙʠ ʢʘʤוֹ 

ʙʫʜʘʥʠ ʙʦʨʠʰʦʪʠ ʘʪʤʦʩʬʝʨ  ʥʘʙʦʪʦʪʠ ʠʥ ʤʫʟʦʬʦʪ ʭʦʩʠʷʪʠ ʙʘʩʦ ʢʩʝʨʦʬʠʪ  

ʛʠʨʠʬʪʘʘʥʜ. ʄʫʟʦʬʦʪ, ʘʟ ʥʘʙʦʪʦʪʠ ʙʫʪʪʘʛʠʚʫ ʜʘʨʘʭʪ  ʢʘʤʙʘסʘʣ ʤʝʙʦʰʘʜ. ɼʘʨ 

ʧʦʸʥ (״ʘʚʤʦʨʠ״ʦʠ ʜʦʤʘʥʘ ʟʘʤʠʥʠ) ʥʘʙʦʪʦʪʠ ʙʠʸʙʦʥ  ʘʟ ʦʥ ʙʘʣʘʥʜʪʘʨ 

ʥʘʙʦʪʦʪʠ ʙʫʪʪʘʛʠʠ ʨʝʟʘʙʘʨʛ (ʰʠʙʣʷʢ) ʚʘ ʙʘʣʘʥʜʪʘʨ ʘʟ ʦʥ ʙʫʨʩʟʦʨ״ʦʠ ʩʠʨʘʢ ʚʘ 

ʥʠ״ʦʷʪ ʜʘʨ ʥʘʟʜʠʢʠ״ʦʠ ʪʝסʘʠ ץʘʪʦʨʢ ʠʜʘ ʥʘʙʦʪʦʪ״ʦʠ ʘʣʦ״ʘʟʠʨʘוֹ ʯʫʥ ״  

ʜʘʰʪʠʠ ʪʠʧʯʦץ  ʜʫʯʦʨ ʤʝʰʘʚʘʜ. ʄʘʲʣʫʤʦʪ״ʦʠ ʪʘʲʨʠʭ  ʚʘ ʜʘʨ ֹוʦʡ״ʦʠ 

ʘʣʦ״ʠʜʘʠ ʜʘʩʪʥʦʨʘʩ ʜʫʯʦʨ ʰʫʜʘʥʠ ʙʫʪʪʘʚʫ ʜʘʨʘʭʪ״ʦʠ ʘʣʦ״ʠʜʘ ʘʟ ץʘʙʠʣʠ ʙʫʨʩ 

(ʘʨʯʘ) ʘʟ ʦʥ ʛʫʚʦ״ʠ ʤʝʜʠ״ʘʥʜ, ʢʠ ʜʘʨ ʟʘʤʦʥ״ʦʠ ʛʫʟʘʰʪʘ ʥʠʰʝʙʠ״ʦʠ ֹוʘʥʫʙʠʠ 

ʘʪʦʨʢץ ʫʨʘʤʘ ʘʟ ʥʘʙʦʪʦʪʠ ʜʘʨʘʭʪפ ʠ״  ʚʘ ʙʫʪʪʘʛ  ʘʥʠ ʙʫʜʘʘʩʪ, ʚʘʣʝ ʪʘʣʘʙʦʪס 

ʙʦ ʤʘʩʦʣʝ״ʠ ʩʦʭʪʤʦʥ ʚʘ ʩ ʟʠʰʚʦʨ , ʢ ʢʦʨ״  ʦʜʘʤʦʥʨʦ ʚʦʜʦʨ ʥʘʤʫʜ, ʢʠ ʜʘʩʪ 

ʙʘ ʙʫʨʠʜʘʥʠ ʦʥ״ʦ ʟʘʥʘʥʜ. ּתʘʥʛʘʣ, ʢʠ ʭʦʩʠʷʪʠ ʭʫʙʠ ʙʘʨʬʫ ʦʙʥʠʛʦ״ʜʦʨ  ʚʘ ʙʘ 

ʪʘʥʟʠʤ ʜʘʨʦʚʘʨʜʘʥʠ ʦʙʰʦʨʘʠ ʨ ʜ״ʦʨʦ ʜʦʰʪ ʚʘ ʜʘʩʪ ʜʦʜ. ɹʘʨʦʠ ״ʘʤʠʥ ״ʘʤ 

ʯʘʥʜʝ ʘʟ ʨ ʜ״ʦ ״ʦʣʦ ʢʘʤʦʙ ʚʘ ʤʘʚʩʠʤ  ʛʘʨʜʠʜʘʘʥʜ. 

 ʦʠ״ʘʥʜʘʠ ʟʘʭʠʨʘ״ʦʠ ʘʩʦʩʠʠ ʪʘʰʘʢʢʫʣʜʠ״ʙʘ ʰʘʨʦʠʪʫ ʦʤʠʣ ץʘʤʠʥ ʪʘʨʠ׳

ʦʙʠ ʥʠʰʝʙʠʠ ֹוʘʥʫʙʠʠ ץʘʪʦʨʢ  .ʰʠʥʦʩ ʰʫʜʝʤ ,(ʫʨʘʤʘפ ʤʫʟʦʬʦʪʠ) ʫʨʘʤʘפ ʠ״

ɸʢʥʫʥ ʤʦʨʦ ʣʦʟʠʤ ʘʩʪ, ʢʠ ʙʘ ֹוʦʡʛʠʨʰʘʚʠʠ ʨ ʜ״ʦ, ʪʘʨʟʠ סʠʟʦʛʠʨ , ʨʝֹוʘʠ 

ʛʠʜʨʦʣʦʛʠʠ ʦʥ״ʦ ʰʠʥʦʩ ʰʘʚʝʤ ʚʘ ʯʘʥʜʝ ʘʟ ʦʥ״ʦʨʦ ʪʘץ״ʠץʫ ʪʘʚʟʝ״ ʥʘʤʦʝʤ. 

ʍʦʪʠʨʥʠʰʦʥ ʤʝʥʘʤʦʝʤ, ʢʠ ʨ ʜ״ʦʠ ֹוʘʥʫʙʠʠ ץʘʪʦʨʢ ʫʨʘʤʘ ʪʦ ʙʘ ʠʤʨפ ʠ״ ʟ 

ʩʘ״ʝ״ ʦʤ ʭʪʘ ʥʘʰʫʜʘʘʥʜ, ʟʝʨʦ ʘʢʩʘʨʠʷʪʠ ʦʥ״ʦ ʘ״ʘʤʠʷʪʠ ʤʘ״ʘʣʣ  ʜʦʨʘʥʜ, 

ʠץʪʠʜʦʨʠ ʠץʪʠʩʦʜʠʘʰʦʥ ʥʦʢʠʬʦʷ ʤʝʙʦʰʘʜ, ʙʘʨʦʠ ʜʘʨ ʦʥ״ʦ ʩʦʭʪʤʦʥ״ʦʠ 

ʘʟʠʤʠ ʵʥʝʨʛʝʪʠʢ , ʠʨʨʠʛʘʪʩʠʦʥ  ʠʤʢʦʥʠʷʪ״ʦʠ ʭʫʙ ʥʝʩʪ. ɼʦʠʨ ʙʘ ʯʘʥʜʝ ʘʟ 

ʨ ʜ״ʦʠ ʥʠʰʝʙʠʠ ֹוʘʥʫʙʠʠ ץʘʪʦʨʢ  ʦʥץʠץץʘ״ʦʠ ʤʫ״ʫʨʘʤʘ ʜʘʨ ʪʘʲʣʠʬפ ʠ״

ʀ.ɸ.ʀʣʴʠʥ (1959), ɸ.ʆ.ʂʝʤʤʝʨʠʭ (1978), ɺ.ʃ.ʐʫʣʴʮ (1965), ʀ.ɻ.ʊʦʭʠʨʦʚ, 

ɻ.ɼ.ʂʫʧʘʡʠ (1998), ʄ.ʍ.ʍʦֹוʘʝʚ (1996), ʉ.ɸ.ɸʰʫʨʦʚ (1977), ׳.ʆʯʠʣʦʚ ., 

 ɸʙʨʦʨʦʚ (2003), ʀ.ʉ.ʐʫʢʠʥ (1936), ʀ.ʉ.ɻʦʣʴʮ (1948), ɺ.ɸʄʘʢʫʩʫʥʦʚ.׳

(1968), ʊʘʜʞʠʢʠʩʪʘʥ (1982) ʚʘ סʘʡʨʘ ʜʠʛʘʨ״ʦ ʘʥʜʝʰʘʨʦʥ  ʰʫʜʘʘʩʪ, ʚʘʣʝ 

ʭʘʤʯʫʥ ʤʘʚʟ ʠ ʘʣʦ״ʠʜʘ ʪʘ״ʣʠʣʫ ʪʘץ״ʠץ ʥʘʛʘʰʪʘʘʩʪ. ɹʠʥʦʘʥ ʙʘ״ʦʠ ʜʫʨʫʩʪʠ 

ʠʣʤ  ʜʦʜʘʥ ʢʦʨʠ ʙʘʩʦ ʤʫʰʢʠʣ ʚʘ ʟʘ״ʤʘʪʪʘʣʘʙ ʤʝʙʦʰʘʜ. ɸʟ ʠʥ ʚʘֹ״ו ʤʦ 

ʤʘʲʣʫʤʦʪ״ʦʠ ʢʘʥʜʘʚʫ ʧʘʨʦʢʘʥʜʘʨʦ ʧʦʨʯʘ-ʧʦʨʯʘ ֹוʘʤʲ ʥʘʤʫʜʘ, ʪʘ״ʠʣ ʚʘ 

ʙʘʨʨʘʩ  ʥʘʤʫʜʝʤ. 

ʅʠʰʝʙʠʠ ֹוʘʥʫʙʠʠ ץʘʪʦʨʢ ʫʨʘʤʘ 6150 ʢʤפ ʠ״
2
-ʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ. ɼʘʨ 

ʠʥ ״ʫʜʫʜ ʨ ʜ״ʦʝ, ʢʠ ʜʘʨʦʟʠʘʰʦʥ ʘʟ 1 ʪʦ 10 ʢʤ ʤʝʨʘʩʘʥʜ ʙʘ 478 ʤʝʨʘʩʘʥʜ, 

ʜʘʨʦʟʠʠ ʫʤʫʤʠʠ ʦʥ״ʦ ʙʘ 1337 ʢʤ ʙʘʨʦʙʘʨ ʘʩʪ, ʟʠʯʠʠ ʰʘʙʘʢʘʘʰʦʥ ʙʦʰʘʜ ʙʘ 

0,22 ʢʤ
2
 ʤʝʨʘʩʘʜ. ʈ ʜ״ʦʠ ʜʘʨʦʟʠʘʰʦʥ ʙʝʰ ʘʟ 10 ʢʤ ״ʘʤʘʛʠ 45 ʪʦ ʙʫʜʘ, 

ʜʘʨʦʟʠʠ ʫʤʫʤʠʘʰʦʥ ʙʝʰ ʘʟ 900 ʢʤ-ʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʥʜ, ʟʠʯʠʠ ʰʘʙʘʢʘʠ 

ʨ ʜ״ʦ ʙʘ 0,15 ʢʤ
2
 ʤʝʨʘʩʘʜ. ׳ʘʤʘʠ ʨ ʜ״ʦʠ ʙʝʰ ʘʟ 1 ʢʤ ʜʘʨʦʟ  ʜʦʰʪʘ ʙʘ 600 
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ʥʘʟʜʠʢ ʘʩʪ, ʜʘʨʦʟʠʠ ʫʤʫʤʠʘʰʦʥ ʙʘ 2300 ʢʤ ʚʘ ʟʠʯʠʠ ʰʘʙʘʢʘʠ ʨ ʜ ʙʘ 0,40 ʢʤ
2
 

ʥʘʟʜʠʢ ʘʩʪ.  

ɸʟ ֹוʫʤʣʘ ʰʫʤʦʨʘʠ ʨ ʜ״ʦʠ ʤʘʚʩʠʤ  271-ʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʥʜ, ʦʥ״ʦ 772 

ʢʤ ʜʘʨʦʟ  ʜʦʨʘʥʜ, ʘʟ ֹוʫʤʣʘʠ ʯʫʥʠʥ ʨ ʜ״ʦ 22 ʨʜ ʙʝʰ ʘʟ 10 ʢʤ ʜʘʨʦʟ  ʜʦʰʪʘ 

ʤʘʩʦʬʘʠ ʷʢֹוʦʷʠ ʦʥ״ʦ ʙʘ 300 ʢʤ ʤʝʨʘʩʘʜ. 

ɺʦʜʠʠ ʠʥ ʨ ʜ״ʦ ʘʟ ʜʫ ץʠʩʤʠ ʘʟ ʷʢʜʠʛʘʨ ʙʘ ʢʫʣʣ  ʬʘʨץʢʫʥʘʥʜʘ 

ʠʙʦʨʘʪʘʥʜ: ץʠʩʤʠ ʘʚʚʘʣʠ ʚʦʜʠ״ʦ ʘʟ ʜʘʨʘʚʫ ʪʘʥʛʥʦ״ʦ (ʢʘʥʦʥ)-ʠ V ʤʦʥʘʥʜ 

ʠʙʦʨʘʪ ʙʫʜʘ, ʤʘʥʙʘʠ ʘʩʦʩʠʠ סʠʟʦʛʠʨʠʠ ʦʙ״ʦʠ ʤʘʚʩʠʤ  (ʙʦʨʦʥ״ʦʠ ʤʘʚʩʠʤ ) 

ʤʝʙʦʰʘʥʜ. ʄʘֹוʨʦʠ ʠʥ ʨ ʜ״ʦ ʘʟ ʩʘʥʛʨʝʟʘʚʫ ʩʘʥʛʧʦʨʘ״ʦ ʚʘ ʭʘʨʩʘʥʛ״ʦ ʠʙʦʨʘʪ 

ʤʝʙʦʰʘʥʜ. פʠʩʤ״ʦʠ ʘʣʦ״ʠʜʘʠ ʚʦʜ  ʪʘʤʦʤʘʥ ʫʨʸʥʫ ʙʝʛʠʸ״ʘʥʜ. ʆʙʠ ʠʥ ʨ ʜ״ʦ 

ʪʦ ʙʘ ״ʘʤʚʦʨʠ״ʦʠ ʜʦʤʘʥʘʠ ʢ   .ʦʤʘʜʘ ʥʘʤʝʨʘʩʘʥʜ ״

ɼʘʨ ץʠʩʤʠ ʜʫʚʚʫʤ ʨ ʜ״ʦ ʘʟ ʢ  ʦʠ ʘʟ ʩʘʨʯʘʰʤʘ״ʙʘʨʦʤʘʜʘ ʦʙʦʚʘʨʜʘ ״

ʦʚʘʨʜʘʘʰʦʥʨʦ ʜʘʨ ״ʘʤʚʦʨʠ״ʦʠ ʜʦʤʘʥʘʠ ץʘʪʦʨʢ  ʦʠ״ʰʦʥ ʥʘʤʫʜʘ, ʤʘʭʨʫʪ״ʪʘ ״

ʚʘʩʝʲʨʦ ʪʘʰʢʠʣ ʤʝʢʫʥʘʥʜ. ʅʠʰʝʙ  ʚʘ ʩʫʨʲʘʪʠ ״ʘʨʘʢʘʪʠ ʨ ʜ״ʦ ʭʝʣʝ ʩʫʩʪ 

(ʦ״ʠʩʘʪ) ʙʫʜʘ, ʜʘʨ ״ʘʤʚʦʨʠ״ʦʠ ʧʝʰʢ ʦʷʪ ʦʙʠ ʨ״ʫʜʦ ʚʘ ʥʠוֹ ʦ״ʙʘ ʰʦʭʘ ״ ʜ״ʦ 

ʙʘ ʟʝʨʠ ʪʘ״ʰʦʥʠ״ʦ ʬʫʨ  ʙʫʨʜʘ ʤʝʰʘʚʘʥʜ.  

ʈ ʜ״ʦʠ ֹוʘʥʫʙʠʠ ץʘʪʦʨʢ ʫʨʘʤʘ ʚʘ ʜʠʛʘʨ ʢפ ʠ״ ʫ ʧʘʩʪʢ״  ʦʠ ʙʘ ʠʥ״״

ʤʫʟʦʬʦʪ ʤʘʥʩʫʙ ʙʫʜʘ, ʘʟ ֹוʠ״ʘʪʠ ʦʙʰʦʨʘʘʰʦʥ ʩʝ ʥʘʚʲ ʤʝʰʘʚʘʥʜ: ʙʘ ʛʫʨ  ʠ״

ʘʚʚʘʣ ʨ ʜ״ʦʝ ʤʘʥʩʫʙʘʥʜ, ʢʠ ʜʘʨ ʤʘֹוʨʦʘʰʦʥ ʦʙ ʜʘʨ ʪʘʤʦʤʠ ʩʦʣ ֹוʦʨ  ʤʝʰʘʚʘʜ. 

ʀʥ ʥʘʚʲ ʨ ʜ״ʦ ʘʟ ʙʘʣʘʥʜʠ״ʦʠ 2500-3000 ʤ ʩʘʨʯʘʰʤʘ ʤʝʛʠʨʘʥʜ. ɼʘʨ 

ʩʘʨʯʘʰʤʘʠ ʦʥ״ʦ ʙʘʨʬʠ ʟʠʤʠʩʪʦʥ ʙʦʨʠʜʘ ʜʝʨʛʦ״ ʥʠʛʦ״ ʜʦʰʪʘ ʤʝʰʘʚʘʥʜ. ɹʘ 

ʠʥ ץʘʙʠʣ ʨ ʜ״ʦ ʆʰʦʙʘ, נʫʜʦʩʩʦʡ, ʐʘʡʜʦʥ ʚʘ סʘʡʨʘ ʜʦʭʠʣ ʤʝʰʘʚʘʥʜ.  

ɻʫʨ ʘʤʦʥ ʨ״ ʠ ʜʫʶʤ״ ʜ״ʦʝ ʤʝʙʦʰʘʥ, ʢʠ ״ʘʥʛʦʤʠ ʦʙ ʰʫʜʘʥʠ ʙʘʨʬ ʚʘ 

ʙʦʨʠʜʘʥʠ ʙʦʨʦʥ״ʦʠ ʙʘ״ʦʨ  ʜʘʨ ʤʘֹוʨʦʠ ʦʙ ֹוʦʨ  ʤʝʰʘʚʘʜ. ʉʘʨʯʘʰʤʘʠ ʯʫʥʠʥ 

ʨ ʜ״ʦ ʘʟ ʙʘʣʘʥʜʠ״ʦʠ 1500-2500 ʤ ʦסʦʟ ʤʝʸʙʘʥʜ. ʀʥ ʥʘʚʲ ʨ ʜ״ʦ ֹוʘʨʘʸʥʠ 

ʤʫʚʘץץʘʪ  ʜʦʨʘʥʜ. ʈ ʜ״ʦʠ ʤʘʟʢʫʨ ʙʘ״ʦʨʦʥ ʩʝʨʦʙ ʰʫʜʘ, ʜʘʨ ʘʚʚʘʣ״ʦʠ 

ʪʦʙʠʩʪʦʥ ʢʘʤʦʙ ʚʘ ʥʠ״ʦʷʪ ʤʝʭʫʰʢʘʥʜ.  

ɻʫʨ ʠ ʩʝʶʤ ʨ״ ʜ״ʦʠ ʭʫʰʢʰʘʚʘʥʜʘ ʙʫʜʘ, ʜʘʨ ʤʘֹוʨʦ ʛʦ״ʦ ʙʘ ʤʠץʜʦʨʠ 

ʢʘʤ, ʙʘ״ʦʨʦʥ ״ʘʥʛʦʤʠ ʙʦʨʠʜʘʥʠ ʙʦʨʦʥ״ʦʠ ʤʘʚʩʠʤ , ʢʠ ʛʦ״-ʛʦ״ ʨʫʭ ʤʝʜʠ״ʘʜ 

ʦʙ ֹוʦʨ  ʤʝʰʘʚʘʜ. ɸʢʩʘʨ ʠʙʪʠʜʦʠ ʠʥ ʨ ʜ״ʦ ʜʘʨ ʩʘʨʛʘ״ʠ ʚʦʜʠ״ʦʝ ֹוʦʡʛʠʨ 

ʰʫʜʘʘʥʜ, ʢʠ ʪʦ 1500 ʤ ʙʘʣʘʥʜ  ʜʦʨʘʥʜ. [3.37] 

ʉʘʙʘʙʠ ״ʘʤʝʰʘ ʜʘʨ ʤʘֹוʨʦ ʦʙ ʥʘʙʫʜʘʥ ʯʫʥʠʥ ʚʦʜʠ״ʦ ʘʟ ʦʥ ʠʙʦʨʘʪ ʘʩʪ, ʢʠ 

ʩʘʨʛʘ״ʠ ʚʦʜʠ״ʦ ʧʘʩʪ ʤʝʙʦʰʘʥʜ, ״ʘʨʦʨʘʪʠ ״ʘʚʦʠ ʘʪʤʦʩʬʝʨ  ʜʘʨ ʬʘʩʣʠ ʙʘ״ʦʨ 

ʟʫʜ ʛʘʨʤ ʤʝʰʘʚʘʜ, ʜʘʨ ʯʫʥʠʥ ֹוʦʡ״ʦ ʛʫʬʪʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʙʦʨʠʰʠ ʩʘʭʪ 

(ʙʘʨʬ) ʥʘʤʝʙʦʨʘʜ ʚʘ ʸ ʥʠ״ʦʷʪ ʢʘʤ ʤʝʙʦʨʘʜ, ʟʝʨʠ ʚʦʜʠʨʦ ֹוʠʥʩ״ʦʠ ʤʫʣʦʠʤʫ 

ʢʦʚʦʢʠ ʘʣʣʶʚʠʘʣʠʶ ʧʨʘʣʣʶʚʠʘʣ  ʬʘʨʦ ʛʠʨʠʬʪʘʘʥʜ, ץʦʙʠʣʠʷʪʠ ʭʫʙʠ 

ʦʙʛʫʟʘʨʦʥ  ʚʘ ʧʦʣʦʠʰ ʜʦʨʘʥʜ, ʙʘʨʬʦʙʘ״ʦʠ ʥʦʢʠʬʦʷʨʦ ʟʘʤʠʥ ʙʘ ʭʫʜ 

ʤʝֹוʘʧʧʘʜ, ֹוʘʨʘʸʥʠ ʩʘʪ״ʠ ״ʦʩʠʣ ʤʝʰʘʚʘʜ. ɼʠʛʘʨ ʪʘʬʦʚʫʪʠ ʠʥ ʛʫʨ  ʘʟ ʦʥ ״

ʠʙʦʨʘʪ ʤʝʙʦʰʘʜ, ʢʠ סʠʟʦʛʠʨʠʘʰʦʥ ʙʘ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ  ʘʣʦץʘ ʥʘʜʦʨʘʥʜ. 

ɻʫʨ ʠ ʨ״ ʜ״ʦʠ ʷʢʫʤ סʠʟʦʛʠʨʠʠ ʜʦʠʤʠʠ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥʠʨʦ ʩʦ״ʠʙʘʥʜ. 

ɻʫʨ ʠ ʜʫʶʤʠ ʨ״ ʜ״ʦ 1-2 ʤʦ״ ʘʟ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ סʠʟʦ ʤʝʛʠʨʘʥʜ, ʟʝʨʦ ʠʥ 

ʦʙ״ʦ ʤʘʥʙʘʠ ʜʦʠʤʠʠ סʠʟʦʛʠʨ  ʜʦʨʘʥʜ, ʦʙʠ ʙʦʨʦʥʫ ʙʘʨʬʦʙʘ״ʦʠ ʜʘʨ ʤʘʭʟʘʥ״ʦʠ 

ʟʝʨʠʟʘʤʠʥ  ʚʦʨʠʜ ʰʫʜʘ, ʟʘʭʠʨʘ ʛʘʰʪʘ ʯʘʥʜʦʥ ʙʫʟʫʨʛ ʥʝʩʪʘʥʜ, ʙʘ ʟʫʜʠ ʭʘʨֹו 
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ʰʫʜʘ, ʪʘʤʦʤ ʤʝʰʘʚʘʥʜ. ɻʫʨ ʠ ʩʝʶʤʠ ʨ״ ʜ״ʦ ʘʟ סʠʟʦʛʠʨʠʠ ʦʙ״ʦʠ ʟʝʨʠʟʘʤʠʥ 

ʤʘ״ʨʫʤ ʤʝʙʦʰʘʥʜ. [4.251]  

ʍʦʪʠʨʥʠʰʦʥ ʥʘʤʫʜʘʥ ֹוʦʠʟ ʘʩʪ, ʢʠ ʯʫʥ ʜʠʛʘʨ ʤʫʟʦʬʦʪ״ʦʠ ʢ ״  ʨ ʜ״ʦʠ 

ʘʪʦʨʢץ ʘʥʫʙʠʠוֹ ʘʤ ʘʟ ʢ״ ʠ ʢʫʨʘʤʘ״  ʘʤ״ ,ʘʤʠʥ״ ʩʘʨʯʘʰʤʘ ʤʝʛʠʨʘʥʜ, ʙʘʨʦʠ ״

ʜʘʨ ʩʘʨʛʘ״ʠ ʨ ʜ״ʦ ʵʨʦʟʠʷ ʚʘ ʜʘʨ ʧʦʸʥֹוʘʨʘʸʥʠ ʦʥ״ʦ ʘʢʫʤʤʫʣʷʪʩʠʷ ʙʘʨʪʘʨ  

ʜʦʨʘʜ. ʉʫʨʲʘʪʠ ֹוʘʨʘʸʥʠ ʨ ʜ״ʦʝ, ʢʠ ʘʟ ʤʘʚʟʝʲ״ʦʠ ʩʘʭʪʠ ֹוʠʥʩ״ʦʠ ʢ  ״

ʤʝʛʫʟʘʨʘʥʜ ʭʝʣʝ ʥʠʰʝʙʘʥʜ ʙʘ 3 ʤ/ʩʦʥʠʷ ʤʝʨʘʩʘʥʜ. ɼʘʨ ʩʘʨʛʘ״ʠ ʤʘֹוʨʦʠ ʠʥ 

ʨ ʜ״ʦ ʦʩʪʥʘʚʫ ʰʘʨʰʘʨʘ״ʦ ʜʫʯʦʨ ʤʝʰʘʚʘʥʜ, ʩʘʥʛʦʙ (ʦʙסʘʣʪ) ʜʠʜʘ, 

ʥʘʤʝʰʘʚʘʥʜ. ɼʘʨ ֹוʦʡ״ʦʝ, ʢʠ ʘʪʨʦʬʠ ʚʦʜʠʨʦ ֹוʠʥʩ״ʦʠ ʤʫʣʦʠʤ ʬʘʨʦʛʠʨʠʬʪʘʘʥʜ 

ʤʘֹוʨʦʠ ʨ ʜ״ʦ ʚʘʩʝʲ ʤʝʰʘʚʘʥʜ, ʜʘʨ ʯʫʥʠʥ ʤʘֹוʨʦʠ ʚʘʩʝʲ ʦʙʠ ʨ ʜ״ʦ 

ʩʘʡʨʢʫʥʘʥʜʘ ʙʫʜʘ, ʛʦ״ʦ ʙʘ ʪʘʨʬʠ ʨʦʩʪ ʚʘ ʛʦ״ʠ ʜʠʛʘʨ ʙʘ ʪʘʨʬʠ ʯʘʧ ʪʦʙ 

ʤʝʭ ʨʘʥʜ, ʛʦ״ʠ ʜʠʛʘʨ ʙʘ ʰʦʭʘ״ʦ ʪʘץʩʠʤ ʤʝʰʘʚʘʥʜ, ֹוʘʟʠʨʘ״ʦʠ ʤʫʚʘץץʘʪ 

ʧʘʡʜʦ ʤʝʰʘʚʘʥʜ, ʩʫʨʲʘʪʠ ״ʘʨʘʢʘʪʘʰʦʥ ʦ״ʠʩʪʘ (1,0 ʤ/ʩʦʥ) ʤʝʰʘʚʘʜ. ʅʠʩʙʘʪ ʙʘ 

ʜʠʛʘʨ ʥʦ״ʠʷʚʫ ʤʫʟʦʬʦʪ״ʦʠ ʊʦֹוʠʢʠʩʪʦʥ ʠʥ ֹוʦ ʟʠʯʠʠ ʰʘʙʘʢʘʠ ʨ ʜʠ (ʜʘʨʸ ) 

ʩʫʩʪ ʠʥʢʠʰʦʬ ʸʬʪʘʘʩʪ, ʷʲʥʝ ʘʟ 0,15 ʪʦ ʙʘ 0,60 ʢʤ
2
, ʜʘʨ ʜʘʨʘʚʫ ʚʦʜʠ״ʦʠ סʘʨʙ  

(ʉʘʨʜʦʙʩʦʡ, ʋʪʢʘʥʩʫ) ʚʘ ʚʦʜʠ״ʦʠ ʰʘʨץ  (ɸʰʪʩʦʡ ʚʘ ʆʭʪʘʰʩʦʡ) ʟʠʯʠʠ 

ʰʘʙʘʢʘʠ ʜʘʨʸʠ 0,40-0,60 ʢʤ
2
 ʘʥʜʘʢʝ ʙʝʰʪʘʨ ʘʩʪ. פʠʩʤʠ ʤʘʨʢʘʟʠʠ ֹוʘʥʫʙʠʠ 

ʘʪʦʨʢץ  ʦʠ ʛʝʦʣʦʛʠʠ ʭʫʜ ʙʦʠʩʠ ʢʘʤ ʰʫʜʘʥʠ״ʫʨʘʤʘ ʚʦʙʘʩʪʘ ʙʘ ʭʦʩʠʷʪפ ʠ״

ʟʠʯʠʠ ʰʘʙʘʢʘʠ ʜʘʨʸʠ -0,15 ï 0,30 ʢʤ
2
 ʛʘʨʜʠʜʘʘʩʪ.  

ʘʪʦʨʢפ ʘʪʠ ʰʘʙʘʢʘʠ ʛʠʜʨʦʛʨʘʬ״ʠוֹ ʫʨʘʤʘʨʦ ʘʟפ ʠ״  ʙʘ ʜʫ ץʠʩʤ ï סʘʨʙ 

ʚʘ ʰʘʨץ  ʪʘץʩʠʤ ʥʘʤʫʜʘʥ ʣʦʟʠʤ ʤʝʦʷʜ. פʠʩʤʠ סʘʨʙ ʪʦ ʨ ʜʠ ʋʪʢʘʥʩʫ ʩʦʭʪʠ 

ʩʘʪ״ ʭʝʣʝ ʟʠʸʜ ʙʫʨʠʜʘ ʰʫʜʘ ʙʫʜʘ, ʭʫʩʫʩʠʷʪ״ʦʠ ʜʝʥʫʜʘʪʩʠʷ (ʭʘʨʦʙʰʘʚ ) 

ʙʘʨʪʘʨ  ʜʦʨʘʜ. ɸʡʥʠ ʟʘʤʦʥ ʜʘʨ ץʠʩʤʠ ʰʘʨ״ ץʘʤ ʜʝʥʫʜʘʪʩʠʷ ʬʘʲʦʣ 

ʤʝʛʫʟʘʨʘʜ. ʉʘʙʘʙʠ ʠʥ ״ʦʣʘʪ ʙʝʛʠʸ״ (ʣʫʯ ʙʫʜʘʥʠ ʩʘʪ״), ʬʘʲʦʣʙʫʜʘʥʠ 

ʬʘʨʩʦʠʰʠ ʬʠʟʠʢʘʚ  ʘʣʦץʘʤʘʥʜ ʘʩʪ. ɼʘʨ ץʠʩʤ״ʦʠ ʙʝh  ʘʟ 1500 ʤ ʘʟ ʩʘʪ״ʠ ʙʘ״ʨ 

ʙʘʣʘʥʜ ʙʫʜʘʥʠ ʚʦʜʠʠ ʨ ʜ״ʦ ʰʘʙʘʢʘʠ ʜʘʨʸ  ʟʠʯʪʘʨ ʘʩʪ, ʟʝʨʦ ʙʦʨʠʰ ʙʝʰʪʘʨ 

ʤʝʙʦʨʘʜ, ʤʘ״ʘʣ״ʦʠ ʘʟ ʠʥ ʙʘʣʘʥʜʠ״ʦ ʧʘʩʪ ʙʫʜʘ, ʙʦʨʠʰ ʢʘʤ ʚʘ ʟʠʯʠʠ ʰʘʙʘʢʘʠ 

ʜʘʨʸ  ʥʠʟ ʢʘʤ ʘʩʪ, ʟʝʨʦ ʙʦʨʠʰ ʢʘʤʪʘʨ ʤʝʙʦʨʘʜ.  

ʈ ʜ״ʦʠ ʥʠʰʝʙʠʠ ֹוʘʥʫʙʠʠ פʫʨʘʤʘ ʘʟ 25 (ʨ.ɸʰʪʩʦʡ) ʪʦ 59 ʢʤ (ʨ.ʋʪʢʝʥʩʫ) 

ʜʘʨʦʟ  ʜʦʨʘʥʜ. ʄʘʩʦʬʘʠ ʙʘʡʥʠ ʩʘʨʯʘʰʤʘ ʪʦ ʙʘ ״ʘʤʚʦʨ  ʙʘʨʦʤʘʜʘʥ ʘʟ 16 

(ʨ.ʆʰʦʙʩʦʡ) ʪʦ 34 ʢʤ (ʨ.ʨ.ʐʘʡʜʦʥʩʦʡ, פʘʨʘʤʘʟʦʨʩʦʡ, ʋʪʢʝʥʩʫ) ʤʝʨʘʩʘʥʜ. 

ɺʦʜʠʠ ʨ ʜ״ʦʠ ʥʠʰʝʙʠʠ ֹוʘʥʫʙʫ ʰʘʨץʠʠ ץʘʪʦʨʢ  ʫʨʘʤʘ ʘʩʦʩʘʥ ʧʘʡʜʦʠʰʠפ ʠ״

ʪʝʢʪʦʥʠʶ ï ʵʨʦʟʠʦʥ  ʜʦʨʘʥʜ. ʇʘ״ʥʠʠ ץʘʲʨʠ ʚʦʜʠʠ ʨ ʜ״ʦ ʘʟ ʷʢʯʘʥʜ ʤʝʪʨ ʪʦ ʙʘ 

200-300 ʤ ʤʝʨʘʩʘʥʜ. ɼʘʨ ʧʦʸʥ ʘʣʦʤʘʪ״ʦʠ ʤʦʨʬʦʤʝʪʨ, ʪʘʨʟʠ סʠʟʦʛʠʨ  ʚʘ 

ʨʝֹוʘʠ ʛʠʜʨʦʣʦʛʠʠ ʨ ʜ״ʦʠ ʢʘʣʦʥʪʘʨʠʥʠ ֹוʘʥʫʙʠʠ ץʘʪʦʨʢ  ʫʨʘʤʘפ ʠ״

ʪʘʚʟʝ״ʢʘʨʜʘ ʤʝʰʘʚʘʜ: 

1. ʉʘʨʜʦʙʩʦʡ ʜʘʨ ʥʠʰʝʙʠ ʰʠʤʦʣʫ סʘʨʙʠʠ ץʘʪʦʨʢ  ,ʝʲ ʙʫʜʘץʫʨʘʤʘ ʚʦפ ʠ״

ʘʟ ʘסʙʘʠ ʉʘʨʠʤ-ʉʘץʣʠ ʘʟ ʙʘʣʘʥʜʠʠ 1800 ʤ ʩʘʨʯʘʰʤʘ ʤʝʛʠʨʘʜ, 33 ʢʤ ʜʘʨʦʟ  ʚʘ 

239 ʢʤ
2
 ʤʘʡʜʦʥʠ ʦʙסʫʥʜʦʨ ʜʦʨʘʜ. ʈ ʜʠ ʤʘʟʢʫʨ ʰʦʭʦʙ״ʦʠ ʟʠʸʜʝ ʜʦʨʘʜ, ʢʠ ʙʘ 

ʩʘʤʪʠ ֹוʘʥʫʙʫ סʘʨʙ ֹוʦʨ  ʤʝʰʘʚʘʜ, ʚʘʣʝ ʙʘ ״ʘʤʚʦʨ  ʙʘʨʦʤʘʜʘ ʤʝʭ ʰʢʘʜ. 

ɺʦʜʠʠ ʨ ʜ ʰʘʢʣʠ V-ʨʦ ʜʦʨʘʜ, ʛʦ״ʦ ʚʦʜ  ʚʘʩʝʲ ʤʝʰʘʚʘʜ, ʛʦ״ʠ ʜʠʛʘʨ ʘʟ ʙʘʡʥʠ 

ʪʘʥʛʥʦ״ʦ ʤʝʛʫʟʘʨʘʜ. ʇʘ״ʥʠʠ ʤʠʸʥʘʠ ״ʘʚʟʘʠ ʨ ʜ ʙʘ 7,25 ʢʤ ʤʝʨʘʩʘʜ. ɹʘʣʘʥʜʠʠ 

ʤʠʸʥʘʠ ״ʘʚʟʘʠ ʨ ʜ 1200 ʤ-ʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ, ʰʘ״ʨʘʢʠ ɹ ʩʪʦʥʨʦ, ʢʠ 400 ʤ 

ʙʘʣʘʥʜ  ʜʦʨʘʜ, ʨʝʟʠʰʛʦ״ʠ ʠʥ ʨ ʜ ʤʝʰʫʤʦʨʘʥʜ. נʠʟʦʛʠʨʠʠ ʨʜʠ ʉʘʨʜʦʙʩʦʡ 
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ʦʤʝʭʪʘ ʙʫʜʘ, ʘʟ ״ʠʩʦʙʠ ʙʦʨʦʥ, ʙʘʨʬ ʚʘ ʯʘʰʤʘ״ʦ, ʢʠ ʘʟ ʙʘʡʥʠ ֹוʠʥʩ״ʦʠ ʨʝʰʘʛ  

ʤʝʙʘʨʦʷʥʜ ʙʘ ʘʤʘʣ ʤʝʦʷʜ. ɼʘʨ ״ʘʚʟʘʠ ʨ ʜ ʙʘ ״ʠʩʦʙʠ ʤʠʸʥʘ ʩʦʣʝ 548 ʤʤ 

ʙʘʨʠʰ ʙʘ ʘʤʘʣ ʤʝʦʷʜ. ʄʘʩʨʘʬʠ ʦʙʠ ʨ ʜ ʪ ʣʠ ʩʦʣ ʜʘʨ ״ʫʜʫʜʠ ʢʘʣʦʥ ʪʘסʡʠʨ 

ʤʝʸʙʘʜ. ɹʦ ʙʘʨʦʙʘʨʠ ʘʟ ʩʘʨʛʘ״ ʙʘ ʩʫʡʠ ʨʝʟʠʰʛʦ״ ״ʘʨʘʢʘʪ ʢʘʨʜʘ ʦʤʘʜʘʥʠ ʨ ʜ 

ʩʘʨʬʠ ʦʥ ʢʦ״ʠʰ ʤʝʸʙʘʜ, ʟʝʨʦ ʷʢ ץʠʩʤʠ ʦʙ ʜʘʨ ʙʘʡʥʠ ֹוʠʥʩ״ʦʠ ʢʦʚʦʢʠ 

ʘʣʣʶʚʠʘʣʠʠ סʘʬʩ ʜʦʭʠʣ ʰʫʜʘ, ʤʝʨʘʚʘʜ. ɹʘ״ʦʨʦʥ ״ʘʥʛʦʤʠ ʩʝʨʦʙ  ʉʘʨʜʦʙʩʦʡ 

ʚʘ ʰʦʭʦʙ״ʦʠ ʦʥ ֹוʠʥʩ״ʦʠ ʟʠʸʜʝʨʦ ʰʫʩʪʘ ʙʘ ʧʦʸʥʦʙ ʤʝʙʘʨʘʜ. ɼʘʨʸʙʦʜ״ʦʠ 

ʢʘʥʦʨʠ ʨ ʜ ʪʦ 5 ʤ ʙʘʣʘʥʜ  ʜʦʨʘʥʜ. ʄʦʜʫʣʠ ʦʙʰʦʨʘʠ ʨ ʜ ʙʘ 1,42 ʣ/ʩʦʥ ʢʤ
2
 

ʙʘʨʦʙʘʨ ʘʩʪ. ɼʘʨ ״ʘʚʟʘʠ ʨ ʜʠ ʉʘʨʜʦʙʩʦʡ ״ʦʜʠʩʘʠ ʦʤʘʜʘʥʠ ʩʝʣ ץʘʨʠʙ ״ʘʨ ʩʦʣ 

ʪʘʢʨʦʨ ʤʝʸʙʘʜ ʚʘ ʭʘʨʦʙʠ״ʦʠ ʟʠʸʜʝʨʦ ʙʘ ʙʦʨ ʤʝʦʚʘʨʘʜ. ʉʦʣʠ 1960 ʙʦ ʤʘץʩʘʜʠ 

ʧʝʰʛʠʨʠʠ ʩʝʣ ʩʝʣʘʥʙʦʨ ʩʦʭʪʘ ʰʫʜʘ ʙʫʜ, ʩʦʣʠ 1969 ʩʝʣ ʨʫʭ ʜʦʜʘ ʩʘʨʙʘʥʜʨʦ 

ʭʘʨʦʙ ʥʘʤʫʜ. ɹʘʨʦʠ ʙʘʨץʘʨʦʨ ʥʘʤʫʜʘʥʠ ʩʝʣʘʤʙʦʨ ʭʘʨʘֹוʦʪʠ ʟʠʸʜ ʣʦʟʠʤ ʰʫʜ. 

ʆʙʠ ʠʥ ʨ ʜ ʙʘʨʦʠ ʢʦʨ״ʦʠ ʭʦֹוʘʛ  ʩʘʨʬ ʤʝʰʘʚʘʜ. 

2. ʄʫʣʣʦʤʠʨʩʦʡ (פʘʨʘʭʦʥʘ)-ʨʦ ʜʘʨ ʩʘʨʯʘʰʤʘʘʰ ʅʘʜʘʢʩʦʡ ʤʝʥʦʤʘʥʜ, 

ʚʘʣʝ ʜʘʨ ״ʫֹוֹוʘʪ״ʦʠ ʤʘʲʤʫʨ  ʙʦ ʥʦʤʠ ʄʫʣʣʦʤʠʨʩʦʡ ץʘʡʜ ʰʫʜʘʘʩʪ. ʀʥ ʨ ʜ 

ʜʘʨ ʥʘʟʜʠ ʜʝ״ʘʠ ɼʘ״ʘʥʘ ʘʟ ʢ ʘʤʚʦʨ״ ʙʘ ״  ʤʝʙʘʨʦʷʜ. ʈ ʜʠ ʄʫʣʣʦʤʠʨʩʘʡ 36 

ʢʤ ʜʘʨʦʟ , 480 ʢʤ
2
 ʤʘʡʜʦʥʠ ʦʙסʫʥʜʦʨ ʜʦʨʘʜ, ʙʘʣʘʥʜʠʠ ʩʘʨʯʘʰʤʘʘʰ 2470 ʤ, 

ʨʝʟʠʰʛʦ״ʘʰ ʜʘʨ ʙʘʣʘʥʜʠʠ 600 ʤ ʚʦץʝʩʪ, ʰʘʙʘʢʘʠ ʜʘʨʸ  ʚʘ ֹוʦʨ  ʙʘ 0,33 ʢʤ
2
 

ʙʘʨʦʙʘʨ ʘʩʪ. ʍʘʨֹוʠ ʤʠʸʥʘʠ ʦʙ 0,96 ʤ
3
/ʩʦʥ ʤʦʜʫʣʠ ʤʠʸʥʘʠ ʭʘʨֹו ʙʘ 6,2 ʣ/ʩʦʥ 

ʢʤ
2 
ʤʝʨʘʩʘʜ. ʄʘֹוʨʦʠ ʙʝ ʦʙʠ ʜʘʨʸ ʪʦ ʙʘ ʢ ʣʠ ʆץʩʫʢʦʥ ʜʘʚʦʤ ʤʝʢʫʥʘʜ ʚʘ ʪʘʥ״ʦ 

ʜʘʨ ʜʘʚʨʘʠ ʙʘʩʦ ʩʝʨʦʙ  ʙʘ ʢ ʣ ʦʤʘʜʘ ʤʝʨʝʟʘʜ. ׳ʘʥʛʦʤʠ ʙʘ ʢʘʥʘʣ״ʦʠ 

ʦʙʸʨʠʢʫʥʘʥʜʘ ʛʠʨʠʬʪʘʥʠ ʦʙʠ ʨ ʜ ʜʘʨ ʜʘʚʨʘʠ ʢʘʤʦʙ  ʜʘʨ ʤʘֹוʨʦ ֹוʘʨʘʸʥʠ ʦʙ 

ʭʦʪʠʤʘ ʤʝʸʙʘʜ, ʷʢ ץʠʩʤʠ ʜʠʛʘʨʠ ʦʥ ʙʘ ʟʝʨʠ ʪʘ״ʰʦʥ״ʦʠ ʢʦʚʦʢ ʬʫʨ  ʙʫʨʜʘ 

ʤʝʰʘʚʘʜ. ׳ʘʚʟʘʠ ʨ ʜʠ ʜʘʨʸʠ ʄʫʣʣʦʤʠʨʩʦʡ ʙʝʰʪʘʨ ʘʟ ֹוʠʥʩ״ʦʠ ʤʘʛʤʘʪʠʢ  

ʠʙʦʨʘʪ ʤʝʙʦʰʘʥʜ. ʅʠʩʬʠ ״ʘʚʟʘʠ ʨ ʜ ʘʟ ʭʘʨʩʘʥʛ״ʦ ʚʘ ʩʘʥʛʨʝʟʘʶ ʩʘʥʛʧʦʨʘ״ʦ 

ʠʙʦʨʘʪʘʥʜ, ʩʝʷʢʠ ״ʘʚʟʘʠ ʨ ʜʨʦ ʤʘ״ʠʥʭʦʢ ʬʘʨʦʛʠʨʠʬʪʘ ʙʘ ʯʠʤ ʚʘ ʥʘʙʦʪʦʪʠ 

ʘʣʘʬ  ʧ ʰʠʜʘʰʫʜʘʘʩʪ, ʜʘʨ ʤʘ״ʘʣ״ʦʠ ʘʣʦ״ʠʜʘ ʙʫʨʩ (ʘʨʯʘ) ʜʫʯʦʨ ʤʝʰʘʚʘʜ. 

3. ʐʘʡʜʦʥʩʦʡ (ʇʦʥסʦʟ) ʷʢʝ ʘʟ ʨ ʜ״ʦʠ ʜʘʨʦʟʪʘʨʘʠʥʠ ʥʠʰʝʙʠʠ ֹוʘʥʫʙʠʠ 

ʘʪʦʨʢץ  ʘʚʟʘʠ״ ,ʠʩʦʙ ʤʝʨʘʚʘʜ ʚʘ ʦʥ ʙʘ 74 ʢʤ ʤʝʨʘʩʘʜ״ ʫʨʘʤʘ ʙʘפ ʠ״

ʦʙסʫʥʜʦʨ  ʦʥ ʙʘ 278 ʢʤ
2
 ʙʘʨʦʙʘʨ ʘʩʪ. ʉʘʨʯʘʰʤʘʠ ʠʥ ʨ ʜ ʜʘʨ ʙʘʣʘʥʜʠʠ 2960 ʤ 

ʚʘ ʨʝʟʠʰʛʦ״ʠ ʜʘʨ ʙʘʣʘʥʜʠ 520 ʤ ֹוʦʡʛʠʨʰʫʜʘʘʩʪ, ʙʘʣʘʥʜʠʠ ʤʠʸʥʘʠ ״ʘʚʟʘʠ ʨ ʜ 

ʙʘ 1521 ʤ ʙʘʨʦʙʘʨ ʘʩʪ. ʈ ʜʠ ʐʘʡʜʦʥ ʘʟ ʥʠʰʝʙʠ״ʦʠ ʥʠʩʙʘʪʘʥ ʙʘʣʘʥʜʠ 

ʘʪʦʢץ  ʦʠ ʆʭʰʫʨʘʥ ʚʘ ɹʦʙʦʠ ʆʙ (3700 ʤ) ʩʘʨʯʘʰʤʘ״ʫʣʣʘץ ʫʨʘʤʘפ ʠ״

ʤʝʛʠʨʘʜ. ׳ʘʥʛʦʤʠ ʢʘʤʦʙʠ ʠʥ ʨ ʜ ʪʦ ʙʘ ʰʘ״ʨʘʢʠ ʐʘʡʜʦʥ (ʐʘ״ʠʜʦʥ) ʦʤʘʜʘ 

ʤʝʨʘʩʘʜ. ʄʘֹוʨʦʠ ʙʝʦʙʠ ʨ ʜ ʪʦ ʙʘ ʢ ʣʠ ʆץʫʩʢʦʥ ʜʘʚʦʤ ʢʘʨʜʘʘʩʪ. פʠʩʤʠ ʟʠʸʜʠ 

ʘʚʟʘʠ ʠʥ ʨ״ ʜʨʦ ֹוʠʥʩ״ʦʠ ʵʬʬʫʟʠʚ , ʭʦʨʦʩʘʥʛ, ʛʨʘʥʦʜʠʦʨʠʪ״ʦ ʚʘ ʩʘʥʛʧʦʨʘ״ʦʠ 

ʫʨʸʥ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʥʜ. ʈ ʜ 1,5-2 ʢʤ ʧʦʸʥʪʘʨʠ ʩʘʨʛʘ״ʠ ʚʦʜ  ʠʙʪʠʜʦ ʤʝʛʠʨʘʜ, 

ʙʘ ʨ ʜʯʘʠ ʭʫʨʜ ʰʘʙʝ״ ʘʩʪ, ʙʦʨ״ʦ ʜʘʨ ʟʝʨʠ ʪʘ״ʰʦʥʠ״ʦʠ ʰʘסʘʣʠʶ ʭʦʨʦʩʘʥʛʠ 

ʬʫʨ  ʨʘʬʪʘ ʙʦʟ ʙʘ ʩʘʪ״ ʤʝʙʘʨʦʷʜ. ʈ ʜ ʜʘʨ ʪ ʣʠ ʨʦ״ʠ ״ʘʨʘʢʘʪʠ ʭʫʜ ʘʟ ״ʠʩʦʙʠ 

ʯʘʰʤʘʶ ʰʦʭʦʙʯʘ״ʦ ʧʫʨʦʙʪʘʨ ʤʝʰʘʚʘʜ. ʉʘʨʛʘ״ʠ ʚʦʜ  ʘʟ ʜʘʨʘʠ ʪʘʥʛʠ 

ʜʝʚʦʨ״ʦʠ ʨʦʩʪʬʘʨʦʤʘʜʘʠ ʢ ״  ʠʙʦʨʘʪ ʤʝʙʦʰʘʜ. ɼʘʨ ץʠʩʤʠ ʤʠʸʥʘʠ ʚʦʜ  ʚʘ 

ʙʝʰʪʘʨ ʜʘʨ ʩʦ״ʠʣʠ ʨʦʩʪʠ ʦʥ ʟʘʤʠʥ״ʦʠ ʢʠʰʪʰʘʚʘʥʜʘʠ ʥʠʰʝʙ ʭʦʙʨʘʬʪʘ 

ʠʙʦʨʘʪ ʘʩʪ. ɼʘʨ ʯʫʥʠʥ ֹוʦʡ״ʦ ʙʦ ʤʘʩʦʬʘʠ ʢʘʣʦʥ ʜʝ״ʘ״ʦ ֹוʦʡʛʠʨ ʰʫʜʘʘʩʪ ʙʘ ״ʘʤ 
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ʧʘʡʚʘʩʪ ʛʘʰʪʘʘʥʜ, ʤʘʥʟʘʨʘʠ ʟʝʙʦʨʦ ʪʘʰʢʠʣ ʜʦʜʘʘʥʜ. ʈʦ״ʠ ʤʦʰʠʥʛʘʨʜ 

ʙʝʚʦʩʠʪʘ ʜʘʨ ʢʘʥʦʨʠ ʯʘʧʫ ʨʦʩʪʠ ʨ ʜ ֹוʦʡʛʠʨ ʰʫʜʘʘʥʜ.  

ɹʘʨʦʠ ץʠʩʤʠ ʤʠʸʥʘ ʚʘ ʧʦʸʥֹוʘʨʘʸʥʠ ʨ ʜ, ʧʘ״ʥʠʠ ʤʘ״ʘʣ״ʦʠ ʘʪʨʦʬ ʙʘ 0,5-

1,5 ʢʤ ʤʝʨʘʩʘʜ. ɼʘʨ ʠʥ ʤʘ״ʘʣ״ʦ ʟʘʨʜʦʣʫ, ʩʝʙ, ʥʦʢ, ʘʥʛʫʨ ʚʘ סʘʡʨʘ ʠʥʯʫʥʠʥ 

ʟʠʨʦʘʪ״ʦʠ ʦʙʯʘʢʦʨʠʚʫ ʩʘʙʟʘʚʦʪ  ʧʘʨʚʘʨʠʰ ʢʘʨʜʘ ʤʝʰʘʚʘʜ.  

ʍʘʨֹוʠ ʤʠʸʥʘʠ ʩʦʣʦʥʘʠ ʦʙʠ ʨ ʜ ʙʘ 1,28 ʤ
3
/ʩʦʥ ʚʘ ʤʦʜʫʣʠ ʭʘʨֹו ʙʘ 6,6 

ʣ/ʩʦʥ.ʢʤ
2
 ʙʘʨʦʙʘʨ ʘʩʪ. ʆʙʠ ʨ ʜʨʦ ʪʘʚʘʩʩʫʪʠ ʰʦוֹ״ʫʡʙʦʨ״ʦ ʙʘ ʪʘʨʘʬʠ ʯʘʧʫ 

ʨʦʩʪ ʙʘ״ʨʠ ʢʦʨ״ʦʠ ʢʠʰʦʚʘʨʟ  ʚʘ ʪʘʲʤʠʥʠ ʘ״ʦʣ  ʙʦ ʦʙʠ ʥ ʰʦʢ  ʠʩʪʠʬʦʜʘ 

ʤʝʙʘʨʘʥʜ. ɹʘʨʦʠ ״ʘʤʠʥ ״ʘʤ ʭʘʨֹוʠ (ʩʘʨʬʠ) ʦʙ ʜʘʨ ʧʦʸʥֹוʘʨʘʸʥ ʢʦ״ʠʰ ʸʬʪʘ ʙʘ 

0,1-0,3 ʤ
3
/ʩʦʥʠʷ ʤʝʬʘʨʦʷʜ. ɼʘʨ ʤʘֹוʨʦʠ ʠʥ ʨ ʜ ʪ ʣʠ ʬʘʩʣ״ʦʠ ʛʫʥʦʛʫʥ ʦʙ ֹוʦʨ  

ʤʝʰʘʚʘʜ, ʟʝʨʦ ʜʘʨ ʩʘʨʛʘ״ʠ ʦʥ ʙʘʨʬ״ʦʠ ʙʠʩʸʨʩʦʣʘ ֹוʦʡʛʠʨ ʰʫʜʘ ʙʘ ʨ ʜ 

ʤʫʥʪʘʟʘʤ סʠʟʦ ʤʝʙʘʭʰʘʜ. ɹʘ״ʦʨʦʥ ʚʘ ʘʚʚʘʣ״ʦʠ ʪʦʙʠʩʪʦʥ ʠʥ ʨ ʜ ʩʝʨʦʙ ʘʩʪ, 

ʧʘʩʦʥ ʭʘʨֹוʠ ʦʙ ʢʦ״ʠʰ ʤʝʸʙʘʜ. ɼʘʨ ʤʘֹוʨʦʠ ʨ ʜ ʭʘʨʩʘʥʛʫ ʩʘʥʛʧʦʨʘ״ʦ 

ʙʠʩʸʨʘʥʜ, ʦʥ״ʦʨʦ ʩʝʣʦʙ״ʦʠ ʙʫʟʫʨʛ ʘʟ ʩʘʨʯʘʰʤʘ ʙʘ ʩʘʤʪʠ ʧʦʸʥʦʙ 

ʬʘʨʦʚʘʨʜʘʘʥʜ. ʉʝʣʦʙ״ʦ ʙʠʩʸʨʚʘץʪ ʙʦʠʩʠ ʪʘʣʘʬʦʪʠ ʢʘʣʦʥʠ ʠץʪʠʩʦʜʠʶ 

ʠֹוʪʠʤʦ  ʤʝʛʘʨʜʘʥʜ. [5.55] 

4. ʈ ʜʠ ʆʰʦʙʘ (ʢʦʚʦʥ)-ʩʦʡ ʙʘ ʤʦʥʘʥʜʠ ʐʘʡʜʦʥʩʦʡ ʘʟ ʜʦʤʘʥʘʠ ץʫʣʣʘʠ 

ɹʦʙʦʠ ʆʙ ʩʘʨʯʘʰʤʘ ʤʝʛʠʨʘʜ, ץʘʨʠʙ ʪʘʤʦʤʠ ״ʘʚʟʘ ʘʟ ֹוʠʥʩ״ʦʠ ʢ  ʠʠ״

ʠʥʪʨʫʟʠʚ  ʚʘ ʵʬʬʠʟʫʚ  ʠʙʦʨʘʪ ʤʝʙʦʰʘʜ. ɼʘʨ ״ʘʚʟʘʠ ʠʥ ʨ ʜ ʥʘʙʦʪʦʪʠ 

ʜʘʨʘʭʪʠʶ ʙʫʪʪʘʛ ʘʨʠʙ ʜʫʯʦʨ ʥʘʤʝʰʘʚʘʜ, ʥʘʙʦʪʦʪʠ ʘʣʘʬץ   ʜʘʨ ֹוʦʡ״ʦʠ 

ʘʣʦ״ʠʜʘ ץʠʪʲʘ״ʦʠ ʭʫʨʜʨʦ ʪʘʰʢʠʣ ʜʦʜʘʘʥʜ, ʠʥֹוʦ ʭʘʨʩʘʥʛ״ʦʠ ʣʫʯ ʥʠʩʬʠ 

ʤʘʡʜʦʥʠ ״ʘʚʟʘʨʦ ʬʘʨʦ ʛʠʨʠʬʪʘʘʥʜ. ʈ ʜʠ ʆʰʦʙʘ 23 ʢʤ ʜʘʨʦʟ , 108 ʢʤ
2
 

ʤʘʡʜʦʥʠ ʦʙסʫʥʜʦʨ ʜʦʨʘʜ, ʘʟ ʙʘʣʘʥʜʠʠ ʤʫʪʣʘץʠ 3400 ʤ ʩʘʨʯʘʰʤʘ ʤʝʛʠʨʘʜ, 

ʨʝʟʠʰʛʦ״ʘʰ ʜʘʨ ʙʘʣʘʥʜʠʠ 620 ʤ, ʙʘʣʘʥʜʠʠ ʤʠʸʥʘʠ ״ʘʚʟʘ 1933 ʤ ʤʝʙʦʰʘʜ. 

ʍʘʨֹוʠ ʤʠʸʥʘʠ ʩʦʣʦʥʘʠ ʦʙ 0,45 ʤ
3
/ʩʦʥ, ʤʦʜʫʣʠ ʭʘʨֹו ʙʘ 5,1 ʣ/ʩʦʥ.ʢʤ

2
 ʙʘʨʦʙʘʨ 

ʘʩʪ. ʄʘʥʙʘʠ סʠʟʦʛʠʨʠʠ ʠʥ ʨ ʜ ʙʦʨʦʥ״ʦ ʚʘ ʙʘʨʬ״ʦʠ ʤʘʚʩʠʤ  ʤʝʙʦʰʘʜ. ɼʘʨ 

ʘʚʟʘʠ ʨ״ ʜʠ ʆʰʦʙʘ ʟʘʤʠʥ״ʦʠ ʢʠʰʪʰʘʚʘʥʜʘ ʙʝʰʪʘʨ ʙʫʜʘ, ʙʦ״סʦʠ 

ʤʝʚʘʜʠ״ʘʥʜʘ ʢʘʤʪʘʨ ʤʝʙʦʰʘʥʜ, ʩʦʣ״ʦʠ ʦʭʠʨ ʙʘ ʨʘʚʥʘץʠ ʠʥ ʤʘʩʲʘʣʘ ʜʠץץʘʪ 

ʜʦʜʘ ʤʝʰʘʚʘʜ.  

5. ʈ ʜʠ נʫʜʦʩ ʘʟ ʥʠʰʝʙʠ״ʦʠ ʩʘʤʪʠ ֹוʘʥʫʙʫ ʰʘʨץʠ ץʫʣʣʘʠ ɹʦʙʦʠ ʆʙ 

ʩʘʨʯʘʰʤʘ ʤʝʛʠʨʘʜ. פʘʨʠʙ ʪʘʤʦʤʠ ״ʘʚʟʘʠ ʨ ʜʨʦ ֹוʠʥʩ״ʦʠ ʠʥʪʨʫʟʠʚ  ʬʘʨʦ 

ʛʠʨʠʬʪʘʘʥʜ. ׳ʘʤʘʛ ʘʚʟʘʠ ʠʥ ʨ״ 4%  ʜʨʦ ʥʘʙʦʪʦʪ ʠʰסʦʣ ʥʘʤʫʜʘʘʩʪ. ʀʥ ʨ ʜ 

ʜʘʨ ʩʘʨʛʘ״ʠ ʭʫʜ ʙʦʨ״ʦ ʙʘ ʩʘʪ״ʠ ʟʘʤʠʥ ʙʘʨʦʤʘʜʘ, ʙʦʟ ʜʘʨ ʟʝʨʠ ʪʘ״ʰʦʥʠ״ʦʠ 

ʘʣʣʶʚʠʘʣ  ʬʫʨ  ʙʫʨʜʘ ʤʝʰʘʚʘʜ. ʊʦʙʠʩʪʦʥ ʦʙʠ ʨ ʜ ʘʟ ״ʫʜʫʜʠ ʢ  ʙʝʨʫʥ ״

ʥʘʤʝʙʘʨʦʷʜ, 3-5 ʢʤ ʧʦʸʥʪʘʨ ʘʟ ʜʝ״ʘʠ נʫʜʦʩʠ ɹʦʣʦ ʭʦʪʠʤʘ ʤʝʸʙʘʜ. ɼʘʨʦʟʠʠ 

ʫʤʫʤʠʠ נʫʜʦʩ 28 ʢʤ, ʤʘʡʜʦʥʠ ʦʙסʫʥʜʦʨ 80 ʢʤ
2
, ʩʘʨʯʘʰʤʘ ʜʘʨ ʙʘʣʘʥʜʠʠ 

ʤʫʪʣʘץʠ 3020 ʤ, ʨʝʟʠʰʛʦ״ ʜʘʨ ʙʘʣʘʥʜʠʠ 410 ʤ ֹוʦʡʛʠʨ ʰʫʜʘʘʩʪ, ʙʘʣʘʥʜʠʠ 

ʠʤʸʥʘʠ ״ʘʚʟʘ 1686 ʤʝʪʪʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ. ʈ ʜ ʘʟ ʙʦʨʦʥʫ ʙʘʨʬ״ʦʠ ʤʘʚʩʠʤ  

ʠ ʤʠʸʥʘʠ ʩʦʣʦʥʘʠ ʨוʠʟʦ ʤʝʛʠʨʘʜ. ʍʘʨֹס ʜ 0,21 ʤ
3
/ʩʦʥ, ʤʦʜʫʣʠ ʭʘʨֹו ʙʘ 5,6 

ʣ/ʩʦʥ. ʢʤ
2
 ʙʘʨʦʙʘʨ ʤʝʙʦʰʘʜ. ɹʘʲʟʘʥ ״ʘʥʛʦʤʠ ʧʫʨʦʙʠʠ ʙʘ״ʦʨ  ʦʙʠ ʨ ʜ ʪʦ ʙʘ 

ʢʘʥʘʣʠ ʌʘʨסʦʥʘʠ ʐʠʤʦʣ  ʨʘʩʠʜʘ ʦʥʨʦ ʙʘ ʛʠʣ ʚʘ ʨʝʛʫ ʩʘʥʛʨʝʟʘ״ʦ ʧʫʨ ʥʘʤʫʜʘ 

ʙʘ ״ʘʤʠʥ ʟʘʨʘʨʠ ʢʘʣʦʥ ʤʝʨʘʩʦʥʘʜ, ʙʘ״ʨʠ ʪʦʟʘʚʫ ʙʘʨץʨʦʨ ʥʘʤʫʜʘʥʠ ʢʘʥʘʣ 

ʤʝ״ʥʘʪʫ ʤʘʙʣʘסʠ ʢʘʣʦʥ ʩʘʨʬ ʤʝʰʘʚʘʜ.  
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ʘʚʟʘʠ ʨ״ ʠʠ ʙʦʣʦ ʦʙʠ״ʦʠ ʢ״ʠʥʩתּ ʜ ʘʟ ʛʨʘʥʘʜʠʦʨʠʪ״ʦ ʠʙʦʨʘʪ ʤʝʙʦʰʘʜ. 

ɼʘʨ ״ʘʚʟʘʠ ʨ ʜʠ נʫʜʦʩ ʙʫʨʩʟʦʨ״ʦʠ (ʘʨʯʘʟʦʨ״ʦʠ) ʩʠʨʘʢ ʜʫʯʦʨ ʤʝʰʘʚʘʥʜ. 

 ʘʚʟʘʨʦ ʥʘʙʦʪʦʪ ʬʘʨʦ ʛʠʨʠʬʪʘʘʩʪ. ʀʥ ʤʘʲʥʦʠ ʦʥʨʦ ʜʦʨʘʜ, ʢʠ״ ʘʤʘʛʠ 4%׳

ʘʚʟʘʠ ʨ״ ʜʠ נʫʜʦʩ ʘʟ ʥʘʙʦʪʦʪ ʢʘʤʙʘסʘʣ ʘʩʪ. ɸʟ ʤʫʰʦ״ʠʜʘ״ʦ ʤʘʲʣʫʤ ʤʝʰʘʚʘʜ, 

ʢʠ ʷʢ ץʠʩʤʠ סʘʨʙʠ ʨ ʜ ʜʘʨ ʪʘʨץʠʰ״ʦʠ ʪʝʢʪʦʥ  ʜʦʭʠʣ ʰʫʜʘ, ʥʦʧʘʜʠʜ 

ʤʝʛʘʨʜʘʜʥʜ ʚʘ ʸ ʟʝʨʠ ʪʘ״ʰʦʥ״ʦʠ ʘʣʶʚʠʘʣ  ʚʦʨʠʜ ʰʫʜʘ, ʘʟ ʥʘʟʘʨ ʧʠʥ״ʦʥ 

ʤʝʛʘʨʜʘʜʥʜ. ʆʙʠ ʨ ʜʠ נʫʜʦʩʨʦ ʜʝ״ʘ״ʦʠ ʘʪʨʦʬʠ ʦʥ ʙʘʨʦʠ ʢʦʨ״ʦʠ ʭʦֹוʘʛ  

ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ.  

6. ʈ ʜʠ ɸʰʪʩʦʡ (נʘʫʟ) ʘʟ ʜʦʤʘʥʘʠ ץʫʣʣʘ״ʦʠ ɸʢʰʫʨʘʥ ʚʘ ɹʦʙʦʠ ʆʙ 

ʩʘʨʯʘʰʤʘ ʤʝʛʠʨʘʜ. ɼʘʨʦʟʠʠ ʨ ʜ 36 ʢʠʣʦʤʝʪʨ ʙʫʜʘ, ʤʘʡʜʦʥʠ ״ʘʚʟʘʠ ʦʙסʫʥʜʦʨ 

104 ʢʤ
2
-ʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ, ʩʘʨʯʘʰʤʘʠ ʨ ʜ ʜʘʨ ʙʘʣʘʥʜʠʠ 2900 ʤ ʚʘ 

ʨʝʟʠʰʛʦ״ʘʰ ʜʘʨ ʙʘʣʘʥʜʠʠ 480 ʤ ֹוʦʡʛʠʨ ʰʫʜʘ ʘʩʪ, ʙʘʣʘʥʜʠʠ ʤʠʸʥʘʠ ״ʘʚʟʘ 

2018 ʤʝʪʨʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ. ɹʝʰʪʘʨʠ ֹוʠʥʩ״ʦʠ ʢ  ʠ״ʘʚʟʘʨʦ ʤʘʩʦʣʝ״ ʠʠ״

ʠʥʪʨʫʟʠʚ  ʚʘ ʵʬʬʫʟʠʚ  ʪʘʰʢʠʣ ʤʝʜʠ״ʘʥʜ. ׳ʘʤʘʛʠ 4% ״ʘʚʟʘʨʦ ʥʘʙʦʪʦʪ ʬʘʨʦ 

ʛʠʨʠʬʪʘʘʩʪ, ʯʦʨʷʢʠ ʠʥ ״ʠʩʩʘʨʦ ʙʫʨʩ״ʦʠ ʩʠʨʘʢ ʠʰסʦʣ ʢʘʨʜʘʘʥʜ. ɸʛʘʨ ʨ ʜʠ 

ʐʘʡʜʦʥʩʦʡ ʙʘ ʩʘʤʪʠ ֹוʘʥʫʙʫ סʘʨʙ ֹוʦʨ  ʰʘʚʘʜ, ʨ ʜʠ ɸʰʪʩʦʡ ʙʘ ʩʘʤʪʠ ֹוʘʥʫʙʫ 

ʰʘʨוֹ ץʦʨ  ʤʝʰʘʚʘʜ.  

ʍʘʨֹוʠ ʤʠʸʥʘʠ ʩʦʣʦʥʘʠ ʦʙʠ ʨ ʜʠ ɸʰʪʩʦʡ ʘʟ 0,48 ʪʦ ʙʘ 0,73 ʤ
3
/ʩʦʥʠʷ 

ʪʘסʡʠʨ ʤʝʸʙʘʜ, ʤʦʜʫʣʠ ʤʠʸʥʘʠ ʦʙʰʦʨʘ ʙʘ 7,0 ʣ/ʩʦʥ.ʢʤ
2
 ʙʘʨʦʙʘʨ ʘʩʪ.  

ɹʘʨ ʭʠʣʦʬʠ ʨ ʜ״ʦʠ ʜʘʨ ʙʦʣʦ ʪʘʚʩʠʬ ʰʫʜʘ ʦʙʠ ʠʥ ʨ ʜ ʘʟ ʜʦʠʨʘʠ ʢ  ״

ʙʝʨʫʥ ʙʘʨʦʤʘʜʘ ʙʘ ״ʘʤʚʦʨʠ״ʦʠ ʢ  ʜʦʤʘʥ ʦʤʘʜʘ ʤʝʨʘʩʘʜ, ʠʥ ʤʘʩʦʬʘ ʙʘ 3-5 ʢʤ״

ʙʘʨʦʙʘʨ ʘʩʪ, ʩʦʥ  ʦʙʠ ʨ ʜ ʙʘ ʟʝʨʠ ʦʙʦʚʘʨʜʘ״ʦʠ ʧʝʰʪʘʨ ʦʚʘʨʜʘ ʰʫʜʘ ʧʠʥ״ʦʥ 

ʤʝʰʘʚʘʜ. ʄʘֹוʨʦʠ ʙʝʦʙʠ (ʭʫʰʢʠʜʘʠ) ɸʰʪʩʦʡ ʪʦ ʙʘ ʩʘʥʛʦʙʠ (ʦʙסʘʣʪʠ) ʜʘʨʸʠ 

ʉʠʨ ʦʤʘʜʘ ʤʝʨʘʩʘʜ. ʆʙʠ ʨ ʜʨʦ ʪʘʚʘʩʩʫʪʠ ʢʘʥʘʣ״ʦʠ ʙʝʪʦʥ ʛʠʨʠʬʪʘ ʙʘʨʦʠ 

ʦʙʸʨʠʠ ʢʠʰʪʟʦʨ״ʦ ʩʘʨʬ ʤʝʢʫʥʘʥʜ. ɼʘʨ ʩʘʨʯʘʰʤʘʠ ʨ ʜ ʪʦ ʪʠʨʘʤʦ״ ʙʘʨʬ ʙʦץ  

ʤʝʤʦʥʘʜ. ɼʘʨ ʟʠʤʠʩʪʦʥ ʨ ʜ ʥʠʟ ʩʝʨʦʙ ʘʩʪ.  

7. ʈ ʜʠ ʆʭʪʘʰʩʦʡ 45 ʢʤ ʜʘʨʦʟ  380 ʢʤ
2
 ʤʘʡʜʦʥʠ ʦʙסʫʥʜʦʨ ʜʦʨʘʜ, ʘʟ ʘʟ 

ʙʘʣʘʥʜʠʠ ʤʫʪʣʘץʠ 2300 ʤ ʠʙʪʠʜʦ ʤʝʛʠʨʘʜ, ʜʘʨ ʙʘʣʘʥʜʠʠ 510 ʤ ʭʦʪʠʤʘ 

ʤʝʸʙʘʜ, ʙʘʣʘʥʜʠʠ ʤʠʸʥʘʠ ״ʘʚʟʘ ʙʘ 1300 ʤ ʙʘʨʦʙʘʨ ʘʩʪ. ɼʘʨ ״ʘʚʟʘʠ ʠʥ ʨ ʜ 

ʙʫʨʩ״ʦʠ ֹוʫʜʦʛʦʥʘ ʜʫʯʦʨ ʤʝʰʘʚʘʥʜ, ʥʘʙʦʪʦʪʠ ʘʣʘʬ  ʩʠʨʘʢ ʘʩʪ. ʍʘʨֹוʠ ʤʠʸʥʘʠ 

ʩʦʣʦʥʘʠ ʦʙʠ ʨ ʜ ʙʘ 0,81 ʤ
3
/ʩʦʥʠʷ ʤʝʨʘʩʘʜ, ʤʦʜʫʣʠ ʤʠʸʥʘʠ ʦʙʰʦʨʘ 3,8 ʣ/ʩʦʥ. 

ʢʤ
2
-ʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ. ʆʙʠ ʠʥ ʨ ʜʨʦ ʙʘʨʦʠ ʢʦʨ״ʦʠ ʭʦֹוʘʛ  ʚʘʩʝʲ ʠʩʪʠʬʦʜʘ 

ʙʫʨʜʘ ʤʝʰʘʚʘʜ.  

8. ʈ ʜʠ ʋʪʢʝʥʩʫ 59 ʢʤ ʜʘʨʦʟ , 388 ʢʤ
2
 ʤʘʡʜʦʥʠ ʦʙסʫʥʜʦʨ ʜʦʨʘʜ ʘʟ 

ʙʘʣʘʥʜʠʠ 2400 ʤ ʦסʦʟ ʚʘ ʜʘʨ ʙʘʣʘʥʜʠʠ 380 ʤ ʭʦʪʠʤʘ ʤʝʸʙʘʜ. ɹʘʣʘʥʜʠʠ 

ʤʠʸʥʘʠ ״ʘʚʟʘ ʙʘ 1423 ʤ ʙʘʨʦʙ ʘʩʪ.  

9. ʈ ʜʠ ʊʫʷ ï ɹʫסʫʟʩʦʡ 24 ʢʤ ʜʘʨʦʟ , 218 ʢʤ
2 
ʤʘʡʜʦʥʠ ʦʙסʫʥʜʦʨ ʜʦʨʘʜ, 

ʘʟ ʙʘʣʘʥʜʠʠ ʤʫʪʣʘץʠ 1440 ʤ ʦסʦʟ ʤʝʸʙʘʜ, ʨʝʟʠʰʛʦ״ʠ ʦʥ ʜʘʨ ʙʘʣʘʥʜʠʠ 446 ʤ 

ʘʚʟʘʠ ʨ״ ʦʡʛʠʨ ʰʫʜʘʘʩʪ. ɹʘʣʘʥʜʠʠ ʤʠʸʥʘʠוֹ ʜ 920 ʤʝʪʨʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ.  

10. ʈ ʜʠ פʘʨʦʤʘʟʦʨʨʦ ʜʘʨ ʩʘʨʯʘʰʤʘʘʰ ʍʦֹוʘʫʣʛʘʥ ʤʝʥʦʤʘʥʜ. פʠʩʤʠ 

ʟʠʸʜʠ ʩʦʣ ʠʥ ʨ ʜ ʪʦ ʙʘ ʘʨʟʠ ʰʘ״ʨʘʢʠ ɸʜʨʘʩʤʦʥ ʦʤʘʜʘ ʤʝʨʘʩʘʜ. פʠʩʤʠ ʟʠʸʜʠ 

ʦʙʨʦ ʪʘʚʘʩʩʫʪʠ ץʫʙʫʨʫ ʢʘʥʘʣ״ʦʠ ʦʙʸʨʠʢʫʥʘʥʜʘ ʤʝʛʠʨʘʥʜ, ץʠʩʤʠ ʜʠʛʘʨʠ ʦʙ ʙʘ 

ʟʝʨʠ ʪʘ״ʰʦʥʠ״ʦʠ ʘʣʣʶʚʠʘʣ  ʜʦʭʠʣ ʰʫʜʘ ʥʦʧʘʜʠʜ ʤʝʛʘʨʜʘʜ. ʄʘֹוʨʦʠ 

ʭʫʰʢʠʜʘʠ (ʙʝʦʙʠ) ʜʫʨʫʩʪ ʢʦʨʢʘʨʜ ʰʫʜʘʠ ʨ ʜʠ פʘʨʦʤʘʟʦʨ ʘʟ ʢ  ʙʘʨʦʤʘʜʘ ʙʘ ״
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ʰʦʭʘ״ʦ ʪʘץʩʠʤ ʤʝʰʘʚʘʜ, ״ʘʥʛʦʤʠ ʦʙʭʝʟʠʠ ʢʘʣʦʥ ʪʘ ʙʘ ʥʘʟʜʠ ʤʘʚʟʝʠ ʉʦʤסʘʨ 

ʦʤʘʜʘʥʘʰ ʤʫʤʢʠʥ ʘʩʪ. 

ʆʙʠ ʰʦʭʦʙ״ʦʠ ʪʘʨʘʬʠ ʨʦʩʪʠ ʨ ʜʠ פʘʨʦʤʘʟʦʨ ɼʨʝʰʩʦʡ (ʰʦʷʜ ɼʘʨʚʝʰʩʦʡ 

ʙʦʰʘʜ), ɹʫʨʘʛʠʨʩʦʡ ʚʘ סʘʡʨʘ ʙʫʜʘ ֹוʘʨʘʸʥʠ ʜʦʠʤʠʠ ʦʙ ʪʘʥ״ʦ ʜʘʨ 

ʩʘʨʯʘʰʤʘʘʰʦʥ ʜʠʜʘ ʤʝʰʘʚʘʜ, ʜʘʨ ʧʦʸʥֹוʘʨʘʸʥ ʦʙʠ ʠʥ ʨ ʜʯʘ״ʦ ʙʘ ʟʝʨʠ 

ʪʘ״ʰʦʥʠ״ʦʠ ʢʦʚʦʢ ʬʫʨ  ʙʫʨʜʘ ʤʝʰʘʚʘʜ, ʚʘ ʛʦ״ʦ ʧʘʩ ʘʟ ʪʘʡ ʥʘʤʫʜʘʥʠ ʤʘʩʦʬʘʠ 

ʤʘʲʣʫʤ ʙʘ ʩʘʪ״ʠ ʟʘʤʠʥ ʤʝʙʘʨʦʷʥʜ. 

ʘʚʟʘʠ ʨ׳ ʜ ʘʩʦʩʘʥ ʘʟ ֹוʠʥʩ״ʦʠ ʤʘʛʤʘʚ  ʠʙʦʨʘʪ ʤʝʙʦʰʘʜ. פʠʩʤ״ʦʠ ʥʘʟʜʠ 

ʰʦʥʘʠ ʢ  ʦʠ ʫʨʸʥ ʠʙʦʨʘʪ ʙʫʜʘ, ʧʦʸʥʪʘʨ ʘʟ ʩʘʥʛʨʝʟʘʚʫ״ʘʟ ʭʘʨʩʘʥʛʦ ״

ʩʘʥʛʧʦʨʘ״ʦ ʪʘʰʘʢʢʫʣ ʸʬʪʘʘʥʜ. ɼʘʨ ʙʘʲʟʝ ʤʘ״ʘʣ״ʦ ʯʠʤ, ʥʘʙʦʪʦʪʠ ʘʣʘʬʠʶ 

ʙʫʪʪʘʛ  ʚʘ ʙʫʨʩ ʜʫʯʦʨ ʤʝʰʘʚʘʜ. ɿʝʨʠ ʤʘֹוʨʦʠ ʨ ʜ ʙʦ ʩʘʥʛʨʝʟʘʶ ʩʘʥʛʧʦʨʘ״ʦ ʚʘ 

ʜʠʛʘʨ ʦʙʦʚʘʨʜʘ״ʦ ʬʘʨʦʛʠʨʠʬʪʘ ʰʫʜʘʘʥʜ, ץʦʙʠʣʠʷʪʠ ʭʫʙʠ ʦʙʛʫʟʘʨʦʥ  ʜʦʨʘʥʜ, 

 ʘʨʘʸʥʠוֹ ʘʤ ʦʙʠ ʙʘʨʬʫ ʙʦʨʦʥ״ ʘʤʠʥ״ ʘʬʩʠʘʰʦʥ ʙʘ 5-10 ʤ ʤʝʨʘʩʘʜ. ɹʘʨʦʠס

ʩʘʪ״ʠ ״ʦʩʠʣ ʥʘʤʝʢʫʥʘʥʜ.  

ɼʘʨ ʛʫʟʘʰʪʘ ʜʘʨ ʙʦʣʦʦʙʠ ʨ ʜʠ פʘʨʦʤʘʟʦʨ ʤʘ״ʘʣ״ʦʠ ʟʠʩʪʠ ʦʜʘʤʦʥ, 

 ʦʠ ʜʠʛʘʨ״ʦʡוֹ ʫʜ ʜʦʰʪ, ʧʘʩʦʥ ʩʦʢʠʥʦʥ ʙʘוʦʠ ʢʠʰʪʫ ʢʦʨ ʚʫֹ״ʦ ʚʘ ʤʘʚʟʝ״ʫʡʙʦʨוֹ

ʦʠ ʠʨʨʠʛʘʪʩʠʦʥ״ʨʘʪ ʢʘʨʜʘʥʜ, ʠʥʰʦʦʪוʠֹ״  ʭʘʨʦʙ ʛʘʰʪʘʥʜ. ʄʫʚʦʬʠץʠ 

ʰʘ״ʦʜʘʪʠ ʩʦʢʠʥʦʥʠ ʤʘ״ʘʣ ʩʝʨʦʙʠʠ ʙʘ״ʦʨʠʠ ʨ ʜ 1,5 ï 2 ʤʦ״ ʜʘʚʦʤ ʤʝʢʘʨʜ ʚʘ 

ʭʘʨֹוʠ ʦʙ ʪʘץʨʠʙʘʥ ʙʘ 1,5 ï 2,5 ʤ
3
/ʩ, ʚʘʣʝ ʪʦʙʠʩʪʦʥ ʙʘ 0,3-0,4 ʤ

3
/ʩʦʥʠʷ 

ʤʝʬʘʨʦʤʘʜ. פʘʨʦʤʘʟʦʨʩʦʡ 55 ʢʤ ʜʘʨʦʟ , 480 ʢʤ
2
 ʤʘʡʜʦʥʠ ʦʙסʫʥʜʦʨ ʜʦʨʘʜ, ʘʟ 

ʙʘʣʘʥʜʠʠ ʤʫʪʣʘץʠ 2700 ʤ ʠʙʪʠʜʦ ʤʝʛʠʨʘʜ, ʨʝʟʠʰʛʦ״ʘʰ ʜʘʨ ʙʘʣʘʥʜʠʠ 520 ʤ 

ʚʦץʝʩʪ, ʙʘʣʘʥʜʠʠ ʤʠʸʥʘʠ ״ʘʚʟʘʠ ʨ ʜ ʙʘ 1568 ʤ ʙʘʨʦʙʘʨ ʤʝʙʦʰʘʜ. ʍʘʨֹוʠ 

ʤʠʸʥʘʠ ʩʦʣʦʥʘʠ ʦʙʠ ʨ ʜ ʙʘ 0,64-0,75 ʤ
3
/ʩʦʥʠʷ ʤʝʨʘʩʘʜ. ׳ʘʥʛʦʤʠ ʙʦʨʠʜʘʥʠ 

ʙʦʨʦʥ״ʦʠ ʩʝʣʠ ʜʘʨ ʚʦʜʠʠ ʨ ʜ ʩʝʣ ʧʘʡʜʦ ʤʝʰʘʚʘʜ ʚʘ ʙʘʣʘʥʜʠʠ ʬʘʚֹוʠ ʩʝʣ 

ʥʠʩʙʘʪ ʙʘ ״ʦʣʘʪʠ ʤʫץʘʨʨʘʨ  1,5 ï 2,0 ʤ ʙʘʣʘʥʜ ʤʝʭʝʟʘʜ. [6.113] 

ʘʠ ʛʠʜʨʦʣʦʛʠʠ ʨוʘʤʠʥ ʪʘʚʨ ʤʘʲʣʫʤ ʤʝʰʘʚʘʜ, ʢʠ ʨʝֹ׳ ʜ״ʦʠ ֹוʘʥʫʙʠʠ 

ʘʪʦʨʢץ ʫʨʘʤʘ ʪʘʬʦʚʫʪʠ ʤʘʲʣʫʤ ʜʦʨʘʥʜ ʚʘ ʢפ ʠ״ ʪʦ״ʫ ʢʘʤ ʦʙʘʥʜ, ʘ״ʘʤʠʷʪʠ 

ʭʦֹוʘʛʠʘʰʦʥ ʤʘ״ʜʫʜ ʤʝʙʦʰʘʜ. ɼʘʨ ʦʷʥʜʘ ʣʦʟʠʤ ʤʝʦʷʜ, ʢʠ ʨʝֹוʘʠ ʛʠʜʨʦʣʦʛʠʠ 

ʠʥ ʨ ʜ״ʦ ʤʫʢʘʤʤʘʣʪʘʨ ʦʤ ʭʪʘ ʯʦʨʘ״ʦʠ ʠʩʪʠʬʦʜʘʠ ʦץʠʣʦʥʘʠ ʦʥ״ʦ ʘʟ ץʘʙʠʣʠ 

ʩʝʣʘʤʙʦʨʫ ʦʙʘʥʙʦʨ״ʦʠ ʭʫʨʜ ʪʘʚʩʠʷ ʜʦʜʘ ʰʘʚʘʜ. 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ, 
ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʩʦʩʪʦʷʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʶʞʥʳʭ 
ʩʢʣʦʥʦʚ ʂʫʨʘʤʩʢʦʛʦ ʭʨʝʙʪʘ, ʚʠʜʳ ʧʠʪʘʥʠʷ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʩʧʦʩʦʙʳ 
ʠ ʤʝʪʦʜʳ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. 

ʅʘ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʨʘʩʧʦʣʦʞʝʥʳ ʛʦʨʥʳʡ ʭʨʝʙʝʪ ʂʫʨʘʤʘ 
ʠ ʛʦʨʘ ʄʝʚʘʛʫʣ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʟʘʧʘʜʥʦʡ ʛʦʨʥʦʡ ʮʝʧʠ ʊʷʥʴ-ʐʘʥʷ. ʂʫʨʘʤʘ ʚ ʩʠʣʫ 
ʩʚʦʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʠʜʨʦʛʨʘʬʠʠ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ 
ʨʝʞʠʤʘ ʨʝʢ ʝʝ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ʫʥʠʢʘʣʴʥʘ ʠ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʪʨʦʝʥʠʷ ʠ ʦʨʦʛʨʘʬʠʠ, ʥʦ ʠ ʦʪ ʢʣʠʤʘʪʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʘʨʢʦʛʦ ʩʝʟʦʥʘ ʜʦ 260 
ʜʥʝʡ ʥʘ ʨʘʚʥʠʥʘʭ ʠ 200 ʜʥʝʡ ʥʘ ʚʳʩʦʪʝ 2000 ʤ, ʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ 
ʚʳʰʝ 100 ʤ ʥʘ ʨʘʚʥʠʥʘʭ 220 ʜʥʝʡ ʚ ʛʦʨʘʭ. ʆʩʘʜʢʠ ʚʳʧʘʜʘʶʪ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʵʪʦʡ 
ʧʨʦʚʠʥʮʠʠ ʚ ʚʠʜʝ ʜʦʞʜʷ, ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʜʝʨʞʠʪʩʷ ʪʦʣʴʢʦ ʜʦ 30 ʜʥʝʡ. ʖʞʥʳʡ ʩʢʣʦʥ 
ʭʨʝʙʪʘ ʂʫʨʘʤʘ ʠ ʝʛʦ ʦʪʢʦʩʳ ʩʢʫʜʥʦ ʧʦʢʨʳʪʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʚʳʩʦʪʳ ʧʦʩʪʝʧʝʥʥʦ ʤʝʥʷʶʪ ʩʚʦʝ ʤʝʩʪʦ ʚ ʩʪʦʨʦʥʫ ʛʦʨʥʦʛʦ ʭʨʝʙʪʘ. ʖʞʥʳʝ ʨʝʢʠ 
ʂʫʨʘʤʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʜʦ ʩʠʭ ʧʦʨ ʜʦʩʢʦʥʘʣʴʥʦ ʥʝ ʠʟʫʯʝʥʳ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ 
ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʥʝʜʦʩʪʘʪʦʯʝʥ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝʪ 
ʭʦʨʦʰʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʤʘʩʰʪʘʙʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʠ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʧʠʪʘʥʠʝ, ʧʦʪʦʢ, ʠʩʪʦʯʥʠʢ, 
ʚʦʜʦʩʙʦʨ, ʪʠʧʳ ʧʠʪʘʥʠʷ, ʘʣʣʶʚʠʡ, ʛʨʘʥʠʜʠʦʨʠʪʳ, ʜʠʦʨʠʪʳ, ʵʨʘ, ʧʘʣʝʦʟʦʡ, 
ʧʨʦʣʶʚʠʘʣʴʥʳʡ, ʘʢʢʫʤʫʣʷʮʠʷ, ʜʝʥʫʜʘʮʠʷ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ, ʘʣʣʶʚʠʘʣʴʥʳʡ, 
ʤʘʛʤʘʪʠʯʝʩʢʠʡ, ʤʝʣʢʦʚʦʜʥʳʡ. 

 
HYDROLOGICAL AND GEOGRAPHICAL CHARACTERISTICS  AND 

MANIFESTATION OF WATER AND ENVIRONMENTAL PROBLEMS  ON THE 
EXAMPLE OF THE RIVERS OF THE SOUTHERN SLOPE OF  THE KURAMINSKY 

RIDGE 
Annotation: the article describes the natural and geographical conditions of formation, 

the impact of climate change on the state of the hydrological regime of the rivers of the southern 
slopes of the Kuram Range, types of food, agricultural use, methods and methods for their 
effective use. 

On the northern border of the Republic of Tajikistan are the Kurama mountain range and 
Mevagul mountain, which belong to the western Tien Shan Mountain range. Kurama, due to its 
geographical position, the formation of hydrography and the hydrological regime of the rivers of 
its southern slope, is unique and strongly depends not only on the geological structure and 
orography, but also on the climate. The duration of the hot season is up to 260 days on the plains 
and 200 days at an altitude of 2000 m, and the duration of the temperature above 100 m on the 
plains is 220 days in the mountains. Precipitation falls in most of this province in the form of 
rain, snow cover lasts only up to 30 days. The southern slope of the Kurama Range and its 
slopes are sparsely covered with vegetation, but depending on the height, they gradually change 
their place towards the mountain range. The southern rivers of the Kuraminsky Range have not 
yet been thoroughly studied, since most of them are of local importance, their economic potential 
is insufficient, unfortunately, there are no good opportunities for large-scale energy and 
irrigation facilities. 

Keywords: rivers, hydrological regime, feeding, flow, source, catchment, feeding types, 
alluvium, granidiorites, diorites, era, Paleozoic, proluvial, accumulation, denudation, 
morphometric, alluvial, igneous, shallow. 

 

 

ɾʀɼʂʀɽ ʕʅɽʈɻʆʈɽʉʋʈʉʓ ɺ ʆɹʄɽʅ ʅɸʏʀʉʊɽʁʐʋʖ 

ʇʀʊʔɽɺʋʖ ɺʆɼʋ ʉɸʈɽɿɸ, ʉʆɹʃʖɼɸʗ ʕʂʆʃʆɻʀʖ 

 

ɹʘʭʨʠʝʚ ʉ.ʍ.
1
, ʋʤʠʨʟʦʢʦʚ ɸ.ʄ.

2 

1
ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ  

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ, 
2
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ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʢʘʢ ʞʠʜʢʠʭ, ʪʘʢ ʠ ʪʚʝʨʜʳʭ ʛʨʫʟʦʚ ʧʫʪʝʤ ʠʩʢʣʶʯʝʥʠʷ 
ʧʦʨʦʞʥʝʡ ʝʟʜʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʨʝʛʫʣʠʨʫʝʤʦʛʦ 
ʛʦʬʨʠʨʦʚʘʥʥʦʛʦ ʢʫʟʦʚʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʚʳʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʬʘʢʪʠʯʝʩʢʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʜʦ 0,90 ï 0,95. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʝʨʦ ʉʘʨʝʟ, ʛʨʫʟʦʚʦʡ ʘʚʪʦʤʦʙʠʣʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ, 
ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ, ʵʥʝʨʛʦʝʤʢʦʩʪʴ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

 
ɺʚʝʜʝʥʠʝ. ʊʘʜʞʠʢʠʩʪʘʥ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʤʠʨʝ ʧʦ 

ʟʘʧʘʩʘʤ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʩʪʨʘʥʳ ʫʙʝʞʜʝʥʦ, ʯʪʦ ʩʦʟʜʘʥʠʝ 
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ, ʚʦʜʥʳʭ ʠ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʚʝʨʭʦʚʴʷ, ʙʦʛʘʪʳʭ ʚʦʜʥʳʤʠ 
ʨʝʩʫʨʩʘʤʠ ʠ ʩʪʨʘʥʘʤʠ ʥʠʟʦʚʴʷ, ʛʜʝ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʦʣʦʞʝʥʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ 
ʩʳʨʴʝ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʳ ʜʦʣʛʦʩʨʦʯʥʦʤʫ ʚʟʘʠʤʦʚʳʛʦʜʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ 
ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ.  

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʚʳʜʚʠʥʫʚ ʠʜʝʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʟʘʧʘʩʦʚ ʯʠʩʪʝʡʰʝʡ ʚʦʜʳ ʉʘʨʝʟʩʢʦʛʦ ʦʟʝʨʘ ʜʣʷ ʥʫʞʜ ʥʘʩʝʣʝʥʠʷ ʚʩʝʭ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʵʪʦʤ, ʨʝʛʠʦʥʦʚ ʠ ʩʪʨʘʥ, ʧʨʝʜʣʦʞʠʣʦ ʥʝʢʦʪʦʨʳʝ ʩʧʦʩʦʙʳ 
ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʠʜʝʠ. 

ɼʣʷ ʷʩʥʦʩʪʠ ʧʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʧʘʨʘʤʝʪʨʳ ʉʘʨʝʟʩʢʦʛʦ ʦʟʝʨʘ: ʜʣʠʥʘ 
ʩʦʩʪʘʚʣʷʝʪ 55,8 ʢʤ, ʥʘʠʙʦʣʴʰʘʷ ʰʠʨʠʥʘ ï 3,3 ʢʤ, ʩʨʝʜʥʷʷ ʰʠʨʠʥʘ - 1,44 ʢʤ, 
ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʦʜʳ ï80 ʢʤ

2
, ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ - 201,8 ʤ (ʤʘʢʩʠʤʘʣʴʥʘʷ-500 

ʤ), ʦʙʲʝʤ ʚʦʜʳ ʦʢʦʣʦ-17ʢʤ
3
[6]. 

ʉʨʘʟʫ ʧʦʩʣʝ ʩʣʫʯʠʚʰʝʡʩʷ ʢʘʪʘʩʪʨʦʬʳ ʙʳʣʠ ʥʘʯʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 
ʚʳʷʩʥʝʥʠʶ ʧʨʠʯʠʥ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʋʩʦʡʩʢʦʛʦ ʟʘʚʘʣʘ. ʇʝʨʚʳʝ ʙʦʣʝʝ 
ʧʦʜʨʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉʘʨʝʟʩʢʦʛʦ ʦʟʝʨʘ ʠ ʋʩʦʡʩʢʦʛʦ ʟʘʚʘʣʘ ʥʘʯʘʣʠʩʴ, 
ʧʦʯʪʠ ʯʝʨʝʟ ʪʨʠ ʛʦʜʘ, ʚ 1913 ʛʦʜʫ [7,8]. 

ʇʝʨʚʳʤ ʛʝʦʣʦʛʦʤ, ʦʙʩʣʝʜʦʚʘʚʰʠʤ ʋʩʦʡʩʢʠʡ ʟʘʚʘʣ, ʙʳʣ ʧʨʦʬʝʩʩʦʨ 
ʇʨʝʦʙʨʘʞʝʥʩʢʠʡ ʀ.ɸ. ɺ 1915 ʛ. ʦʥ ʧʨʦʚʝʣ ʜʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʋʩʦʡʩʢʦʛʦ ʟʘʚʘʣʘ, ʦʧʠʩʘʣ ʝʛʦ ʨʘʟʤʝʨʳ, ʧʨʠʯʠʥʫ ʠ ʩʧʦʩʦʙ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥ 
ʧʦʜʜʝʨʞʘʣ ʤʥʝʥʠʝ, ʚʳʩʢʘʟʘʥʥʦʝ ʐʧʠʣʴʢʦ ɺ.ɸ. ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʧʣʦʪʠʥʳ [7,8]. 

ʉʫʤʤʘʨʥʳʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʠʪʦʢ ʚʦʜʳ ʚ ʉʘʨʝʟʩʢʦʝ ʦʟʝʨʦ ʜʦʩʪʠʛʘʝʪ 

1,506ʢʤ
3
, ʘ ʩʪʦʢ ʚʦʜʳ ʠʟ ʦʟʝʨʘ ʧʦ ʜʘʥʥʳʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʩʪʘ ɹʘʨʯʠʜʝʚ 

ʩʦʩʪʘʚʣʷʝʪ 1,504ʢʤ
3
. ʈʘʩʭʦʜ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʝʸ ʬʠʣʴʪʨʘʮʠʝʡ ʩʢʚʦʟʴ 

ʟʘʚʘʣ. ɺʦʜʘ ʬʠʣʴʪʨʫʝʪʩʷ ʠʟ 53 ʜʦʚʦʣʴʥʦ ʤʦʱʥʳʭ ʨʦʜʥʠʢʦʚ ʚʳʪʝʢʘʶʱʠʭ, ʠʟ 

ʪʝʣʘ ʟʘʚʘʣʘ, ʩ ʦʙʱʠʤ ʤʥʦʛʦʣʝʪʥʠʤ ʩʨʝʜʥʠʤ ʨʘʩʭʦʜʦʤ 45,6 ʤ
3
/ʩ (ʬʦʪʦ 1 ʠ 2). 

  
ʌʦʪʦ 1.                                                        ʌʦʪʦ 2. 

ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 84,4 ʤ
3
/ʩ (27.08.1956 ʛ.) ʜʦ 28,1 ʤ

3
/ʩ 

(16.09.1950 ʛ.) (ʃʠʤ ʠ ʜʨ., 1999 ʛ.). ʇʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ ʩʢʚʦʟʴ ʪʝʣʦ 
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ʋʩʦʡʩʢʦʛʦ ʟʘʚʘʣʘ ʚ ʚʠʜʝ ʤʦʱʥʳʭ ʨʦʜʥʠʢʦʚ, ʨʝʢʘ ʄʫʨʛʘʙ ʧʨʦʜʦʣʞʘʝʪ ʩʚʦʡ 

ʩʪʦʢ ʠ ʩʣʠʚʘʷʩʴ ʩ ʨʝʢʦʡ ʂʫʜʘʨʘ ʦʙʨʘʟʫʝʪ ʨʝʢʫ ɹʘʨʪʘʥʛ (ʬʦʪʦ 3) ï ʦʜʠʥ ʠʟ 

ʧʨʘʚʳʭ ʧʨʠʪʦʢʦʚ ʨʝʢʠ ʇʷʥʜʞ [6]. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʦʙ ʫʨʦʚʥʝ ʚʦʜʳ ʚ ʉʘʨʝʟʩʢʦʤ ʦʟʝʨʝ ʧʦʢʘʟʳʚʘʝʪ (ʨʠʩ.1), 

ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ ʚʦʜʳ ʥʘ 07.09.2016ʛ., ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʜʦ ʦʪʤʝʪʢʠ 3263,48 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ 

ʟʠʤʥʝ ï ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 2016 ï 2017 ʛʛ. ʚ ʨʘʡʦʥʝ ʚʦʜʦʩʙʦʨʘ ʦʟʝʨʘ ʚʳʧʘʣʦ ʥʘ 

30 ï 50% ʙʦʣʴʰʝ ʩʥʝʛʘ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ (ʨʠʩ.1). ɺ ʩʚʷʟʠ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʦʟʝʨʝ ʫʚʝʣʠʯʠʣʩʷ ʠ ʨʘʩʭʦʜ ʚʦʜʳ ʠʟ ʦʟʝʨʘ ʉʘʨʝʟ, 

ʢʦʪʦʨʳʡ ʥʘ 01.01.2017 ʛ. ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 64ʤ
3
/ʩ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʪʠʤ ʞʝ 

ʧʝʨʠʦʜʦʤ ʚʨʝʤʝʥʠ 2016 ʛ. ʥʘ ï 9,0 ʤ
3
/ʩ ʙʦʣʴʰʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ 

ʜʦʧʫʩʪʠʤʳʤ, ʪʘʢ ʢʘʢ ʥʝ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʫ. 

1ʷʥʚ1ʬʝʚ3ʤʘʨ3ʘʧʨ4ʤʘʡ4ʠʶʥ5ʠʶʣ5ʘʚʛ5ʩʝʥ6ʦʢʪ6ʥʦ7̫ʜʝʢ
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ʈʠʩʫʥʦʢ 1 ï ʋʨʦʚʝʥʴ ʚʦʜʳ ʉʘʨʝʟʩʢʦʛʦ ʦʟʝʨʘ ʚ 2016 ï 2017 ʛʛ. (ʧʦ 

ʜʘʥʥʳʤ ʂʦʤʠʪʝʪʘ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʝ ʧʨʠ 

ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ). 

ɿʘʙʦʨ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʚʳʪʝʢʘʶʱʝʡ ʠʟ ʦʟʝʨʘ ʉʘʨʝʟ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʠ ʩʪʨʦʞʘʡʰʝʤ ʩʦʙʣʶʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʠ ʙʝʟ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʧʨʠʨʦʜʫ ʦʟʝʨʘ (ʬʦʪʦ 3 ï5).  

 
ʌʦʪʦ 3. 

   
   ʌʦʪʦ 4. ʅʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ɹʘʨʯʠʜʝʚ.  ʌʦʪʦ 5. ï ʈʝʢʘ ʄʫʨʛʘʙ. 
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ʀʥʥʦʚʘʮʠʦʥʥʦʩʪʴ ʩʧʦʩʦʙʘ. ʎʝʣʴ ʠ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 

ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʚʳʚʦʟ ʚʦʜʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

¶ ʪʘʢ ʢʘʢ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ɹʘʨʯʠʜʝʚ (ʌʦʪʦ 3 ʠ ʌʦʪʦ 4) ʥʘʭʦʜʠʪʩʷ ʫ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʠ ʨʝʢʘ ʄʫʨʛʘʙ, ʚʳʪʝʢʘʶʱʘʷ ʠʟ ʦʟʝʨʘ (ʌʦʪʦ 3 ʠ ʌʦʪʦ 

5) ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ, ʠ ʪʦʛʜʘ ʚʦʜʫ ʤʦʞʥʦ ʙʳʣʦ ï ʙʳ ʙʨʘʪʴ ʧʨʷʤʦ ʠʟ 

ʨʝʢʠ ʩʦʛʣʘʩʥʦ ʩʭʝʤʳ ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩ. 2. 

ʨ. ʄʫʨʛʘʙ

12345

 
ʈʠʩʫʥʦʢ 2. ï ʉʭʝʤʘ ʟʘʙʦʨʘ ʚʦʜʳ ʠʟ ʨʝʢʠ ʄʫʨʛʘʙ: 1- ʟʘʙʦʨʥʳʡ ʰʣʘʥʛ, 2- 

ʬʠʣʴʪʨ, 3- ʥʘʩʦʩ, 4- ʟʘʣʠʚʥʦʡ ʰʣʘʥʛ, 5- ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ 

(ʘʚʪʦʮʠʩʪʝʨʥʘ). 

¶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ ʥʝʙʦʣʴʰʦʡ ʥʘʩʦʩ-3 ʩ ʬʠʣʴʪʨʦʤ-2 (ʧʦ ʦʙʦʯʠʥʝ 

ʜʦʨʦʛʠ ʧʨʦʭʦʜʠʪ ʣʠʥʠʷ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʇʘʤʠʨʩʢʦʡ ɻʕʉ); 

¶ ʚʦʜʘ ʟʘʢʘʯʠʚʘʝʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ-5 ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʢʘʢ 

ʞʠʜʢʠʭ, ʪʘʢ ʠ ʪʚʝʨʜʳʭ ʛʨʫʟʦʚ, ʘ ʧʨʝʜʣʘʛʘʝʤʦʝ ʥʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ 

ʩʧʦʩʦʙʥʦ ʧʝʨʝʚʦʟʠʪʴ ʜʚʘ ʚʠʜʘ ʞʠʜʢʠʭ ʛʨʫʟʘ, ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʞʝ ʪʘʢʦʚʳʭ, 

ʤʦʞʝʪ ʧʝʨʝʚʦʟʠʪʴ ʨʘʟʣʠʯʥʳʝ ʪʚʝʨʜʳʝ ʛʨʫʟʳ (ʇʘʪʝʥʪ ˉ 038094 ɽʚʨʘʟʠʡʩʢʦʛʦ 

ʧʘʪʝʥʪʥʦʛʦ ʚʝʜʦʤʩʪʚʘ ʠ ʄʇ ˉ TJ 1118 ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ); 

¶ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʵʪʠʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ 
ʧʦʟʚʦʣʷʝʪ, ʥʝ ʥʘʨʫʰʘʷ ʵʢʦʣʦʛʠʶ (ʩʦʚʝʨʰʝʥʥʦ ʠʩʢʣʶʯʘʝʪʩʷ ʧʨʦʤʳʚʢʘ 

ʝʤʢʦʩʪʠ ʧʝʨʝʜ ʟʘʣʠʚʢʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʝʤʢʦʩʪʴ) ʠ ʯʠʩʪʦʪʫ ʚʦʜʳ, 

ʜʦʩʪʘʚʣʷʪʴ ʝʸ ʧʦʪʨʝʙʠʪʝʣʶ. 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʧʨʠʤʝʥʝʥʠʝʤ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʢʘʢ ʞʠʜʢʠʭ, ʪʘʢ ʠ ʪʚʝʨʜʳʭ ʛʨʫʟʦʚ 

(ʩʦʛʣʘʩʥʦ ʠʟʦʙʨʝʪʝʥʠʶ ɹʘʭʨʠʝʚʘ ʉ.ʍ. ʠ ʜʨ.) [1,2]. 

ʕʪʠ ʠʟʦʙʨʝʪʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʠ ʤʦʛʫʪ ʙʳʪʴ            

ʧʨʠʤʝʥʝʥʳ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʮʠʩʪʝʨʥ ʠ ʢʦʥʪʝʡʥʝʨʦʚ, ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʞʠʜʢʠʭ ʠ 

ʪʚʝʨʜʳʭ ʛʨʫʟʦʚ.  

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʞʠʜʢʠʭ ʛʨʫʟʦʚ, ʦʩʦʙʝʥʥʦ ʚʦʜʳ ʤʘʣʦʵʬʬʝʢʪʠʚʥʘ, ʪʘʢ 

ʢʘʢ ʦʙʨʘʪʥʦ ʮʠʩʪʝʨʥʘ (ʢʦʥʪʝʡʥʝʨ) ʦʙʳʯʥʦ ʠʜʸʪ ʧʦʨʦʞʥʷʢʦʤ. ʇʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʜʨʫʛʦʡ ʞʠʜʢʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ ʠ ʦʩʦʙʝʥʥʦ ʚ 

ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ ʧʦʩʣʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ɻʉʄ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʥʥʫʶ ʮʠʩʪʝʨʥʫ ʪʱʘʪʝʣʴʥʦ ʤʳʪʴ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʝʨʝʚʝʟʪʠ ʚ ʥʝʡ 

ʧʠʪʴʝʚʫʶ ʚʦʜʫ ʠʣʠ ʚʠʥʦ ʠ ʪ. ʧ. [5]. 

ɺ ʦʟʝʨʘʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʩʦʜʝʨʞʠʪʩʷ ʦʢʦʣʦ 20 ʢʤ
3
 ʧʨʝʩʥʦʡ 

ʚʦʜʳ ʚʳʩʦʯʘʡʰʝʛʦ ʢʘʯʝʩʪʚʘ ʠ ʦʜʥʦ ʠʟ ʥʠʭ ï ʵʪʦ ʦʟʝʨʦ ʉʘʨʝʟ. ʇʦʵʪʦʤʫ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʚʦʜʳ ʠʟ ʦʟʝʨʘ ʉʘʨʝʟ ʚ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 
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ʟʘʛʨʫʟʢʦʡ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʠ ʝʛʦ ʦʙʨʘʪʥʦʤ ʭʦʜʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʘ ʠ ʨʝʰʝʥʠʝ 

ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ [4,5]. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʫʟʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ, ʪ. ʝ. ʵʪʦ ʣʠʙʦ 

ʙʝʥʟʦʚʦʟ ʠʣʠ ʚʦʜʦʚʦʟ, ʣʠʙʦ ʛʨʫʟʦʚʠʢ. ʅʝʜʦʩʪʘʪʢʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʦʚ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʟʘʛʨʫʟʢʠ 0,45-0,5, ʪ. ʢ., ʚ ʦʩʥʦʚʥʦʤ, ʦʙʨʘʪʥʘʷ ʝʟʜʢʘ ʷʚʣʷʝʪʩʷ ʭʦʣʦʩʪʦʡ, ʪ. ʝ. 

ʙʝʟ ʛʨʫʟʘ [5]. 

ʋʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʝʛʦ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʝʨʝʚʦʟʠʪʴ ʠ ʞʠʜʢʠʝ ʠ ʪʚʝʨʜʳʝ ʛʨʫʟʳ, ʨʝʰʘʝʪʩʷ 

ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʚʫʭ ʛʦʬʨʠʨʦʚʘʥʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʠʟ ʧʦʣʠʤʝʨʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (ʨʠʩ. 3). 

ʊʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ ʰʘʩʩʠ 1 ʥʘ ʙʘʟʝ ʛʨʫʟʦʚʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ, ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʦʡ ʩʠʤʤʝʪʨʠʯʥʦ 

ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʛʦʬʨʠʨʦʚʘʥʥʳʭ ʨʝʟʝʨʚʫʘʨʘ 2, ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ 

ʪʝʨʤʦʩʪʦʡʢʦʛʦ, ʵʣʘʩʪʠʯʥʦʛʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʈʝʟʝʨʚʫʘʨʳ ʠʤʝʶʪ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʫʶ ʟʘʱʠʪʫ 3. ʈʝʟʝʨʚʫʘʨʳ 2, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʠʤʝʶʪ ʙʘʢʠ 4 ʩ ʟʘʣʠʚʥʳʤʠ ʛʦʨʣʦʚʠʥʘʤʠ 5 ʠ ʩʣʠʚʥʳʤʠ ʢʨʘʥʘʤʠ 6. 

ʅʘ ʧʣʘʪʬʦʨʤʝ ʪʨʘʥʩʧʦʨʪʘ ʚ ʥʘʯʘʣʝ, ʩʝʨʝʜʠʥʝ ʠ ʚ ʢʦʥʮʝ ʞʝʩʪʢʦ ʫʩʪʘʥʦʚʣʝʥʳ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʘʨʢʠ 7, ʚ ʚʝʨʭʥʶʶ ʠ ʥʠʞʥʶʶ ʯʘʩʪʠ ʢʦʪʦʨʳʭ ʞʝʩʪʢʦ 

ʚʤʦʥʪʠʨʦʚʘʥʳ ʧʦ ʜʚʝ ʥʘʧʨʘʚʣʷʶʱʠʝ 8. ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʪʨʘʧʝʮʝʠʜʘʣʴʥʳʝ 

ʜʝʨʞʘʪʝʣʠ 9, ʠʤʝʶʱʠʝ ʨʦʣʠʢʠ 10, ʘʥʘʣʦʛʠʯʥʦ ʞʝʩʪʢʦ ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʢ 

ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʷʤ ʨʝʟʝʨʚʫʘʨʘ 2, ʥʘʜʝʪʳ ʥʘ ʥʘʧʨʘʚʣʷʶʱʠʝ 8 

ʪʨʘʧʝʮʝʠʜʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ. ɻʦʬʨʳ ʨʝʟʝʨʚʫʘʨʘ 2 ʚʥʫʪʨʠ ʚʳʧʫʢʣʦʡ ʩʪʦʨʦʥʳ 

ʦʙʦʨʫʜʦʚʘʥʳ ʧʦʧʝʨʝʯʥʳʤʠ ʚʦʣʥʦʨʝʟʘʤʠ 11, ʠʤʝʶʱʠʤʠ ʦʪʚʝʨʩʪʠʷ 12 ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ. 
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ʈʠʩʫʥʦʢ 3. ʊʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʚ ʩʙʦʨʝ: 1 ï ʛʨʫʟʦʚʦʡ ʘʚʪʦʤʦʙʠʣʴ; 2 ï 

ʛʦʬʨʠʨʦʚʘʥʥʳʝ ʨʝʟʝʨʚʫʘʨʳ; 3 ï ʟʘʱʠʪʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʘʷ; 4 ï ʙʘʢʠ; 5 ï 

ʟʘʣʠʚʥʳʝ ʛʦʨʣʦʚʠʥʳ; 6 ï ʩʣʠʚʥʳʝ ʢʨʘʥʳ; 7 ï ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʘʨʢʘ; 8 ï 

ʥʘʧʨʘʚʣʷʶʱʘʷ; 9 ïʜʝʨʞʘʪʝʣʴ; 10 ï ʨʦʣʠʢ; 11 ï ʧʦʧʝʨʝʯʥʳʝ ʚʦʣʥʦʨʝʟʳ; 12 ï 

ʦʪʚʝʨʩʪʠʷ; 13 ï ʦʛʨʘʥʠʯʠʪʝʣʠ. 

 

ʂʦʣʠʯʝʩʪʚʦ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʜʝʨʞʘʪʝʣʝʡ 9 ʠ ʚʦʣʥʦʨʝʟʦʚ 11 ʟʘʚʠʩʠʪ ʦʪ 

ʦʙʲʝʤʘ ʨʝʟʝʨʚʫʘʨʦʚ 2. ʇʨʠ ʵʪʦʤ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʞʠʜʢʠʡ 

ʛʨʫʟ ʯʝʨʝʟ ʙʘʢʠ 4 ʠ ʛʦʨʣʦʚʠʥʫ 5 ʟʘʣʠʚʘʝʪʩʷ ʚ ʧʝʨʚʳʡ ʩʞʘʪʳʡ ʛʦʬʨʠʨʦʚʘʥʥʳʡ 

ʨʝʟʝʨʚʫʘʨ 2 ʩ ʛʦʬʨʠʨʦʚʘʥʥʳʤ ʪʝʧʣʦʠʟʦʣʷʪʦʨʦʤ 3. ɻʦʬʨʠʨʦʚʘʥʥʳʡ 

ʪʝʧʣʦʠʟʦʣʷʪʦʨ ʠʤʝʝʪ ʦʛʨʘʥʠʯʠʪʝʣʠ 13 ʥʝ ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʧʨʠʢʘʩʘʪʴʩʷ 

ʪʝʧʣʦʠʟʦʣʷʪʦʨʫ ʩ ʦʩʥʦʚʥʦʡ ʝʤʢʦʩʪʴʶ. ɿʘʢʨʝʧʣʝʥʥʳʝ ʢ ʛʦʬʨʘʤ ʨʝʟʝʨʚʫʘʨʘ 2 

ʜʝʨʞʘʪʝʣʠ 9 ʩ ʨʦʣʠʢʘʤʠ 10, ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʥʘʧʨʘʚʣʷʶʱʠʤ 8, 

ʧʨʠʢʨʝʧʣʝʥʥʳʤ ʢ ʘʨʢʘʤ 6, ʧʦʟʚʦʣʷʶʪ ʨʝʟʝʨʚʫʘʨʫ ʧʦʩʪʝʧʝʥʥʦ ʠ ʙʝʟ ʢʦʣʝʙʘʥʠʡ 

ʨʘʟʞʠʤʘʪʴʩʷ ʧʦ ʤʝʨʝ ʟʘʧʦʣʥʝʥʠʷ. 
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ʇʦʜʘʯʘ ʞʠʜʢʦʛʦ ʛʨʫʟʘ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʢʘʢ ʪʦʣʴʢʦ ʟʘʜʥʷʷ ʩʪʝʥʢʘ 

ʟʘʧʦʣʥʝʥʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ 2 ʫʧʨʝʪʩʷ ʚ ʧʝʨʝʜʥʶʶ ʩʪʝʥʢʫ ʜʨʫʛʦʛʦ ʩʞʘʪʦʛʦ 

ʨʝʟʝʨʚʫʘʨʘ, ʩʣʫʞʘʱʝʛʦ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʜʨʫʛʦʡ ʞʠʜʢʦʩʪʠ, ʦʪʣʠʯʘʶʱʝʡʩʷ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʝʨʝʚʦʟʠʤʦʛʦ ʛʨʫʟʘ ʧʝʨʚʳʤ 

ʨʝʟʝʨʚʫʘʨʦʤ. 

ɺʦ ʚʨʝʤʷ ʧʝʨʝʚʦʟʢʠ ʚʦʣʥʦʨʝʟʳ 11 ʠ ʠʭ ʦʪʚʝʨʩʪʠʷ 12 ʛʘʩʷʪ ʢʦʣʝʙʘʥʠʷ 

ʞʠʜʢʦʩʪʠ ʚ ʨʝʟʝʨʚʫʘʨʘʭ 2, ʪʝʤ ʩʘʤʳʤ, ʩʥʠʞʘʷ ʩʠʣʫ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʜʘʨʘ ʦ 

ʝʛʦ ʩʪʝʥʢʠ ʠ ʫʤʝʥʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʧʨʦʢʠʜʳʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʇʦʩʣʝ ʜʦʩʪʘʚʢʠ ʛʨʫʟ ʩʣʠʚʘʝʪʩʷ ʯʝʨʝʟ ʩʣʠʚʥʦʡ ʢʨʘʥ 6. 

ɿʘʧʦʣʥʝʥʠʝ ʠ ʧʝʨʝʚʦʟʢʘ ʞʠʜʢʦʛʦ ʛʨʫʟʘ ʚʪʦʨʳʤ ʨʝʟʝʨʚʫʘʨʦʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʧʝʨʚʦʤʫ. 

ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʞʠʜʢʠʭ ʛʨʫʟʦʚ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʩʞʘʪʳʤʠ 

ʨʝʟʝʨʚʫʘʨʘʤʠ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʪʚʝʨʜʳʭ 

ʛʨʫʟʦʚ. ʇʨʠ ʵʪʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʦʞʥʠʭ ʧʦʝʟʜʦʢ ʪʨʘʥʩʧʦʨʪʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʩʢʣʶʯʘʶʪʩʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʘʢʪʠʯʝʩʢʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 0,90 ʜʦ 0,95, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ. ʕʥʝʨʛʦʝʤʢʦʩʪʴ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʟʘʚʠʩʠʪ ʦʪ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʢʘʢ: ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ (ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ, ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ, 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʛʨʫʟʢʠ ʠ ʜʨ.), ʜʦʨʦʞʥʳʝ ʫʩʣʦʚʠʷ, ʩʪʠʣʴ ʝʟʜʳ (ʙʝʨʝʞʣʠʚʦʝ ʠ 

ʘʛʨʝʩʩʠʚʥʦʝ), ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʷ 

ʧʝʨʝʚʦʟʦʢ. ʇʨʠ ʵʪʦʤ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʘʚʪʦʤʦʙʠʣʷ, ʢʦʪʦʨʘʷ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ, ʫʜʘʯʥʦ ʨʝʰʝʥʘ ʧʨʠʤʝʥʝʥʠʝʤ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʜʣʷ 

ʧʝʨʝʚʦʟʢʠ ʞʠʜʢʠʭ ʠ ʪʚʝʨʜʳʭ ʛʨʫʟʦʚ.  

ʕʥʝʨʛʦʝʤʢʦʩʪʴ ï ʵʪʦ ʵʥʝʨʛʠʷ, ʨʘʩʭʦʜʫʝʤʘʷ ʥʘ ʧʝʨʝʚʦʟʢʫ ʛʨʫʟʘ ʜʘʥʥʳʤ 

ɸʊʉ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

ʕ=100 Gʪ ɟʪ ʅʠ / Wʘʯ , (ʢɼʞ/ʪĀʢʤ)        (1) 

ʛʜʝ Gʪ ï ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʣ/ʯ; ɟʪ ï ʧʣʦʪʥʦʩʪʴ ʪʦʧʣʠʚʘ, ʢʛ/ʣ; ʅʠ ï 

ʪʝʧʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʦʧʣʠʚʘ, ʢɼʞ/ʢʛ, Wʘʯ ï ʯʘʩʦʚʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʪĀʢʤ /ʯʘʩ.  

ʇʦʜ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʧʦʥʠʤʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʚʝʟʝʥʥʦʛʦ ʛʨʫʟʘ ʚ ʪʦʥʥʘʭ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ɽʩʣʠ 

ʘʚʪʦʤʦʙʠʣʴ ʨʘʙʦʪʘʝʪ ʩ ʧʦʩʪʦʷʥʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʪʦ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ 

ʦʜʠʥ ʯʘʩ ʨʘʙʦʪʳ Wʘʯ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

Wʘʯ = qʥĀVʪĀɔʬĀne , ʪĀʢʤ/ʯ           (2) 

ʛʜʝ qʥ ï ʥʦʤʠʥʘʣʴʥʘʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʪ; Vʪ ï ʩʨʝʜʥʷʷ 

ʪʝʭʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʢʤ/ʯ; ɔʬ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʬʘʢʪʠʯʝʩʢʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ; ne ï ʯʠʩʣʦ ʝʟʜʦʢ ʩ ʛʨʫʟʦʤ. 

ʊʘʢ ʢʘʢ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʢʣʘʜʳʚʘʝʪʩʷ 

ʠʟ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʠ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʧʦʜ ʧʦʛʨʫʟʢʦʡ ʠ 

ʨʘʟʛʨʫʟʢʦʡ, ʪʦ, ʫʯʠʪʳʚʘʷ ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʝʨʝʚʦʟʢʠ, ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʦʜʠʥ ʪʨʘʥʩʧʦʨʪʥʳʡ ʮʠʢʣ tʮ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʳʨʘʞʝʥʠʝʤ: 
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tʮ = tʜ + tʧʨ = Lʝʛ / VʪĀɓʝ + tʧʨ = (Lʝʛ + VʪĀɓʝĀtʧʨ)/VʪĀɓʝ , ʯ      (3) 

ʛʜʝ tʮ ï ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʟʘ ʦʜʠʥ ʮʠʢʣ, ʯ; tʧʨ ï ʚʨʝʤʷ ʧʨʦʩʪʦʷ 

ʘʚʪʦʤʦʙʠʣʷ ʧʦʜ ʧʦʛʨʫʟʢʦʡ ʠ ʟʘʛʨʫʟʢʦʡ ʟʘ ʦʜʠʥ ʮʠʢʣ, ʯ; Lʝʛ ï ʜʣʠʥʘ ʝʟʜʢʠ ʩ 

ʛʨʫʟʦʤ, ʢʤ; Vʪ ï ʪʝʭʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʢʤ/ʯ; ɓʝ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʙʝʛʘ. 

 ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʟʘ 

ʝʟʜʢʫ ʧʝʨʝʚʦʟʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʟʘ, ʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʘʚʪʦʤʦʙʠʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

Wʘʯ = qʥĀVʪĀɔʬĀ ɓʝ / (Lʝʛ + VʪĀɓʝĀtʧʨ), ʪĀʢʤ/ʯ       (4) 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 

ʚʳʧʦʣʥʷʝʪ ʧʝʨʝʚʦʟʢʠ ʢʘʢ ʞʠʜʢʠʭ, ʪʘʢ ʠ ʪʚʝʨʜʳʭ ʛʨʫʟʦʚ ʧʦ 

ʤʘʷʪʥʠʢʦʚʳʤ ʠ ʢʦʣʴʮʝʚʳʤ ʤʘʨʰʨʫʪʘʤ. ʅʘ ʤʘʷʪʥʠʢʦʚʦʤ ʤʘʨʰʨʫʪʝ 

ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʧʨʦʭʦʜʠʪ ʚʩʝ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʧʫʥʢʪʳ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʧʦ ʦʜʥʦʡ ʪʨʘʩʩʝ ʚ ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʚ ʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ; ʚ ʦʙʝʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ; ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʥʝ ʥʘ ʧʦʣʥʦʝ 

ʨʘʩʩʪʦʷʥʠʠ, ʚ ʜʨʫʛʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; ʚ ʦʙʝʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ 

ʦʙʲʝʤʦʤ ʢʫʟʦʚʘ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʞʠʜʢʠʭ ʠ ʪʚʝʨʜʳʭ ʛʨʫʟʦʚ (ʨʠʩ.4).  
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ʈʠʩʫʥʦʢ 4. ʄʘʷʪʥʠʢʦʚʳʡ ʤʘʨʰʨʫʪ ʩ ʧʝʨʝʚʦʟʢʦʡ ʛʨʫʟʘ: ʘ ï ʚ ʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ; ʙ ï ʚ ʦʙʝʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ; ʚ ï ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʥʝ ʥʘ 

ʧʦʣʥʦʝ ʨʘʩʩʪʦʷʥʠʠ ʚ ʜʨʫʛʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; ʛ ï ʚ ʦʙʝʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʩ 

ʨʝʛʫʣʠʨʫʝʤʳʤ ʦʙʲʝʤʦʤ ʢʫʟʦʚʘ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʞʠʜʢʠʭ ʠ ʪʚʝʨʜʳʭ ʛʨʫʟʦʚ. 

ʉ ʫʯʝʪʦʤ ʚʳʨʘʞʝʥʠʷ (4) ʜʣʷ ʤʘʷʪʥʠʢʦʚʦʛʦ ʤʘʨʰʨʫʪʘ ʜʚʠʞʝʥʠʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʞʠʜʢʦʛʦ ʛʨʫʟʘ ʚ ʧʨʷʤʦʤ ʠ 

ʪʚʝʨʜʦʛʦ ï ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ 

ʕ=100ĀGʪĀɟʪĀʅʠĀ(Lʝʛ + VʪĀɓʝĀtʧʨ)/ qʥĀVʪĀɔʬĀ ɓʝ , (ʢɼʞ/ʪĀʢʤ)     (5) 
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ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʡ ʛʨʘʬʠʢ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʳʝ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ʚ ʜʘʥʥʳʭ 

ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʝʨʝʚʦʟʦʢ. ɼʣʷ ʵʪʦʛʦ ʚʩʝ ʢʨʠʚʳʝ ʥʘʥʦʩʷʪ ʥʘ ʛʨʘʬʠʢ 

ʪʦʣʴʢʦ ʚ ʪʝʭ ʧʨʝʜʝʣʘʭ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʢʦʪʦʨʳʭ ʧʨʘʢʪʠʯʝʩʢʠ 

ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ. ʃʠʥʠʷ ɸɸ ʥʘ ʵʪʦʤ ʛʨʘʬʠʢʝ ʦʧʨʝʜʝʣʷʝʪ ʧʦʩʪʦʷʥʥʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʣʷ 

ʪʦʛʦ, ʥʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʤ ʧʫʪʝʤ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ 20 %, ʧʨʦʚʦʜʠʪʩʷ ʣʠʥʠʷ ɺɺ, ʢʦʪʦʨʘʷ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʧʦʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʷ ʣʶʙʦʛʦ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ [9, 10]. 
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ʈʠʩʫʥʦʢ 1. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʡ ʛʨʘʬʠʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ïʮʠʩʪʝʨʥʳ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 

ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʢʘʢ ʞʠʜʢʦʛʦ, ʪʘʢ ʠ ʪʚʝʨʜʦʛʦ ʛʨʫʟʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʚʳʪʝʢʘʝʪ, ʯʪʦ ʥʘʩʪʘʣʦ ʚʨʝʤʷ ʚʥʝʜʨʝʥʠʷ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʥʘʤʠ ʧʨʦʝʢʪʘ ʚ ʞʠʟʥʴ, ʠʙʦ ʩʝʛʦʜʥʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʯʠʩʪʝʡʰʝʡ 

ʧʨʝʩʥʦʡ ʚʦʜʝ ʚʝʩʴʤʘ ʚʝʣʠʢʘ ï ʦʢʦʣʦ ʤʠʣʣʠʘʨʜʘ ʞʠʪʝʣʝʡ ʟʝʤʥʦʛʦ ʰʘʨʘ ʥʝ 

ʠʤʝʶʪ ʜʦʩʪʫʧʘ ʢ ʯʠʩʪʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʘ ʧʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʨʢʘʤ, ʚʝʩʴʤʘ ʥʝʚʝʣʠʢʘ, ʠ ʢʦʥʝʯʥʦ ʵʪʦʪ ʧʨʦʝʢʪ ʤʦʛ ʙʳ 

ʨʘʙʦʪʘʪʴ ʝʱʸ ʠ ʪʘʤ, ʛʜʝ ʠʤʝʶʪʩʷ ʛʦʨʥʳʝ ʨʝʢʠ ʩ ʯʠʩʪʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʥʘ 20% 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʩ 18 

ʢʤ/ʯ ʜʦ 24 ʢʤ/ʯ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʩ 0,52 ʯʘʩʘ ʜʦ 0,14 ʯʘʩʘ, ʫʚʝʣʠʯʠʪʴ 

ʤʘʩʩʫ ʧʝʨʝʚʦʟʠʤʦʛʦ ʛʨʫʟʘ ʩ 20 ʪ ʜʦ 24 ʪ, ʩʥʠʟʠʪʴ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʦʙʝʛ ʥʘ 3 

ʢʤ. 
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ɿɸʍʀʈɸ׳ʆʀ ʕʅɽʈɻʀʗʀ ʄʆɽʒ ɹɸ ʀɺɸɿʀ ʆɹʀ ʊʆɿɸʀ ʅʐʆʂʀʀ ʉɸʈɽɿ,  

ɹʆ ʈʀʆʗʀ ʕʂʆʃʆɻʀʗ 

ɸʥʥʦʪʘʪʩʠʷ: ʤʘϨʦʣʘʠ ʤʘʟʢʫʨ ʙʘ ʤʘʩʲʘʣʘʠ ʤʫʙʨʘʤ, ʢʠ ʙʦ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ 

ʩʘʤʘʨʘʥʦʢʠʠ ʢʘʰʦʥʠʜʘʥʠ ʯʠ ʙʦʨṯ ʤʦʝʲ ʚʘ ʯʠ ʩʘʭʪ ʙʦ ʨʦϲṯ ʘʟ ʙʘʡʥ ʙʫʨʜʘʥʠ ʛʘʰʪʠ ʭʦʣʠʠ 

ʚʦʩʠʪʘʠ ʥʘϨʣʠʸʪ ʘʟ ϲʠʩʦʙʠ ʪʘʥʟʠʤʠ ʢʫʟʦʚʠ ʛʦʬʨṯ ʙʘ ʤʠʸʥ ʦʤʘʜʘʘʩʪ ʚʘ ʜʘʨ ʥʘʪʠṉʘ 

ʢʦʵʬʬʠʪʩʠʝʥʪʠ ʙʦʙʘʨʜʦʨʠʨʠʠ ʘʚʪʦʤʦʙʠʣʠ ʫʥʠʚʝʨʩʘʣʠʨʦ ʪʦ 0,90 ï 0,95 ʟʠʸʜ ʤʝʢʫʥʘʜ. 

ʂʘʣʠʜʚʦʞʘϲʦ: ʢṹʣʠ ʉʘʨʝʟ, ʘʚʪʦʤʦʙʠʣʠ ʙʦʨʢʘʰ, ʢʦʵʬʬʠʩʠʝʥʪʠ ʙʦʨʢʫʥṯ, Ϩʦʙʠʣʠʷʪʠ 

ʙʦʨʙʘʨʜʦʨṯ, Ϥʫʥṉʦʠʰʠ ʵʥʝʨʛʠʷ, ʤʘϲʩʫʣʥʦʢṯ. 

 

LIQUID ENERGY RESOURCES IN EXCHANGE OF THE CLEANEST DRINKING 

WATER OF SAREZ, OBSERVING THE ECOLOGY  

Annotation: the article is devoted to an urgent task related to increasing the efficiency of 

transportation of both liquid and solid cargo by eliminating empty driving of a vehicle through 

the use of an adjustable corrugated body, which allows increasing the utilization factor of the 

actual load capacity of a universal car to 0.90 ï 0.95. 

 Keywords: lake Sarez, truck, load factor, load capacity, energy intensity, productivity. 

 

 

ɻɽʆɼɽɿʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʂɸʉʂɸɼɸ 

ɻʕʉ ʅɸ ʈɽʂʀ ɺɸʍʐ ʀ ʀʍ ɸʅɸʃʀɿ ʈɽɿʋʃʔʊɸʊʆɺ  

 

ʄʘʜʞʠʜʠ ʄ., ʀʱʫʢ ʅ.ʈ., ɸʰʫʨʦʚ ɸ.ʀ., ʀʩʣʦʤʦʚʘ ʄ.ʐ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ 

ʟʝʤʝʣʴʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʠ ʛʝʦʜʝʟʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʪʝʨʨʠʪʦʨʠʶ ʢʘʩʢʘʜʘ ɻʕʉ ʥʘ ʨʝʢʠ ɺʘʭʰ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ ʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ 

ʨʘʙʦʪ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʜʚʠʞʝʥʠʡ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʝʧʝʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʘʩʢʘʜʘ ɻʕʉ ʥʘ ʨ.ɺʘʭʰ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ 
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ʤʝʪʦʜʠʢʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʨʘʩʩʤʦʪʨʝʪʴ ʠʭ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʦʙʨʝʩʪʠ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ 

GPS-ʠʟʤʝʨʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʜʝʟʠʷ, ʪʝʢʪʦʥʠʢʘ, ʨʝʧʝʨ, GPS, ʢʘʩʢʘʜ, ɻʕʉ, ʅʫʨʝʢ, ʈʦʛʫʥ, 

ɺʘʭʰ. 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʧʦʠʩʢʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʜʛʦʪʦʚʢʠ ʢʨʫʧʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʤʠʢʨʦʩʝʡʩʤʦʨʘʡʦʥʠʨʦʚʘʥʠʷ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʦ ʩʚʝʨʰʝʥʠʷ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʷʚʣʝʥʠʡ ʠ ʢʘʪʘʩʪʨʦʬ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ 

ʤʝʪʦʜʘʤʠ ʧʨʠʦʙʨʝʪʘʶʪ ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʚʳʩʦʢʦʪʦʯʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʨʘʙʦʪʳ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʯʘʩʪʦʪʦʡ ʦʧʨʦʩʘ ʧʨʦʚʦʜʠʪʴ 

ʧʦʚʪʦʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ ʧʫʥʢʪʦʚ ʧʣʘʥʦʚʳʭ ʠ ʚʳʩʦʪʥʳʭ 

ʩʝʪʝʡ, ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʵʪʦʤ ʠʛʨʘʶʪ ʩʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʀʭ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ: ʠʟʤʝʨʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ GPS-ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʧʨʠ ʣʶʙʦʡ ʧʦʛʦʜʝ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʧʨʷʤʦʡ ʦʧʪʠʯʝʩʢʦʡ ʚʠʜʠʤʦʩʪʠ ʤʝʞʜʫ ʨʝʧʝʨʘʤʠ; ʤʦʥʠʪʦʨʠʥʛ ʩʤʝʱʝʥʠʡ ʠ 

ʜʝʬʦʨʤʘʮʠʡ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ 

ʦʧʝʨʘʪʦʨʘ, ʪʘʢ ʢʘʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʮʠʬʨʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʠ ʧʨʠʙʦʨʳ ʨʘʙʦʪʘʶʪ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ; ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʩʝ ʪʨʠ ʢʦʦʨʜʠʥʘʪʳ. ʇʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʧʨʦʷʚʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʟʦʥʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʨʫʧʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ. 

ʇʦ ʩʢʦʨʦʩʪʠ ʠ ʤʘʩʰʪʘʙʘʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʝ ʜʚʠʞʝʥʠʷ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʉɼɿʇ) ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ:  

ï ʤʝʜʣʝʥʥʳʝ ʠʣʠ ʚʝʢʦʚʳʝ (ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʧʝʨʚʳʭ ʤʠʣʣʠʤʝʪʨʦʚ ʚ ʛʦʜ). ʕʪʠ ʬʦʥʦʚʳʝ ʩʫʤʤʠʨʫʶʱʠʝ 

(ʨʝʟʫʣʴʪʠʨʫʶʱʠʝ) ʜʚʠʞʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʶʪ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ 

ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʢʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʜʣʝʥʥʳʝ ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʝʶʪ ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʩʢʦʨʦʩʪʠ 

ʢʦʪʦʨʳʭ ʨʘʟʣʠʯʥʳ ʠ ʟʘʚʠʩʷʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʦʪ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʪʠʧʘ 

ʨʝʛʠʦʥʘ, ʩʪʨʦʝʥʠʷ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʫʯʘʩʪʢʘ ʟʝʤʥʦʡ ʢʦʨʳ;  

ï ʩʨʝʜʥʠʝ ʠʣʠ ʧʨʝʜʚʝʩʪʥʠʢʦʚʳʝ (ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ 

ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʦʨʷʜʢʘ 10 ʤʤ/ʛʦʜ ʠ ʙʦʣʝʝ);  

ï ʙʳʩʪʨʳʝ ʠʣʠ ʩʝʡʩʤʠʯʝʩʢʠʝ, ʪ. ʝ. ʜʚʠʞʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʦʚ; ʚʝʣʠʯʠʥʳ ʵʪʠʭ ʜʚʠʞʝʥʠʡ ʜʦʩʪʠʛʘʶʪ 

ʤʝʪʨʘ ʠ ʙʦʣʝʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʣʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠʣʠ ʠʟʚʝʨʞʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ, 

ʜʘʶʱʠʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʸ ʩʤʝʱʝʥʠʡ, ʷʚʣʷʶʪʩʷ 

ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɻʝʦʜʝʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʝ 
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ʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʉɼɿʇ) ʜʘʶʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʫʶ ʠ 

ʦʙʲʝʢʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʟʚʦʣʷʶʱʫʶ ʥʝ ʪʦʣʴʢʦ ʬʠʢʩʠʨʦʚʘʪʴ 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʦʮʝʩʩʳ, ʥʦ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ. ɻʝʦʜʝʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʧʨʠʤʝʥʷʶʪ ʧʦʚʪʦʨʥʳʝ ʪʨʠʘʥʛʫʣʷʮʠʠ ʠ ʠʟʤʝʨʝʥʠʷ 

ʣʠʥʠʡ ʙʘʟʠʩʦʚ. ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʉɻɼɿʇ) ʷʚʣʷʝʪʩʷ 

ʧʦʩʪʨʦʝʥʠʝ ʣʠʥʝʡʥʦ-ʫʛʣʦʚʦʡ ʩʝʪʠ ʠ ʪʨʘʚʝʨʩʦʚ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ. ʀʟʤʝʨʝʥʠʷ ʚ 

ʣʠʥʝʡʥʦ-ʫʛʣʦʚʳʭ ʩʝʪʷʭ ʚʳʧʦʣʥʷʶʪ ʩ ʪʦʯʥʦʩʪʴʶ ʪʨʠʘʥʛʫʣʷʮʠʠ, ʪʨʠʣʘʪʝʨʘʮʠʠ 

ʠ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ 1 ʠ 2 ʢʣʘʩʩʦʚ. ʅʘʠʙʦʣʝʝ ʪʦʯʥʳʤ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʧʦʚʪʦʨʥʦʛʦ ʚʳʩʦʢʦʪʦʯʥʦʛʦ 

ʥʠʚʝʣʠʨʦʚʘʥʠʷ. ʇʦʚʪʦʨʥʳʝ ʚʳʩʦʢʦʪʦʯʥʳʝ ʥʠʚʝʣʠʨʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʠʟʤʝʨʝʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʩʢʦʨʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ. ɻʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʦʤʦʛʘʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʩʪʝʧʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʧʝʨʚʦʩʪʝʧʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʜʣʷ ʩʝʡʩʤʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʦʚ. 

ʇʨʦʚʦʜʠʤʳʝ ʧʦʚʪʦʨʥʦ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʤʝʩʪʘʭ, ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʚ 

ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥʘʭ ʩʤʝʱʝʥʠʷ ʟʘ ʠʟʚʝʩʪʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ʇʦʜ ʪʝʨʤʠʥʦʤ çɻʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʣʠʛʦʥè ʧʦʥʠʤʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚʳʙʨʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʶʪʩʷ ʛʝʦʜʝʟʠʯʝʩʢʠʝ, 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ, ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʜʘʥʥʳʝ, 

ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʫʥʢʪʦʚ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʣʠʛʦʥʳ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ çʤʦʜʝʣʴʥʳʤʠ 

ʦʙʣʘʩʪʷʤʠè. ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʣʠʛʦʥʳ ɻʕʉ ʩʦʟʜʘʶʪʩʷ ʚ ʨʘʡʦʥʘʭ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʨʫʧʥʳʭ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʦʥʘʭ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ. ʆʩʥʦʚʥʘʷ ʠʭ ʮʝʣʴ ï 

ʠʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʜʝʬʦʨʤʘʮʠʠ ʣʦʞʘ ʚʦʜʦʭʨʘʥʠʣʠʱ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʛʨʫʟʢʠ 

ʚʦʜʥʳʭ ʤʘʩʩ ʠ ʧʦʠʩʢ ʚʦʟʤʦʞʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ çʧʣʦʪʠʥʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡè. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʠ ʠʭ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʨʷʜʝ 

ʦʙʲʝʢʪʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʦʜʲʸʤʳ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʧʨʠ ʥʘʧʦʣʥʝʥʠʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ (10-15 ʤʤ) ʜʦ 2/3 ʦʙʲʸʤʘ. ɻʨʘʥʠʮʘ ʧʦʜʥʷʪʠʷ ʜʦ 5 ʢʤ ʦʪ 

ʙʝʨʝʛʦʚ. ʅʘ ʢʨʫʧʥʳʭ ʛʠʜʨʦʫʟʣʘʭ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʦʜʚʠʞʢʠ ʤʦʛʫʪ 

ʧʨʦʩʣʝʞʠʚʘʪʴʩʷ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ 10-15 ʢʤ. ʅʘʧʦʣʥʝʥʠʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠʟʤʝʥʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʝʨʝʛʘʤʠ, ʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʦʩʠʪ 

ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺ ʠʟʫʯʝʥʠʠ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʢʘʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ ʠ ʪʦʯʥʦʩʪʴ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʦʣʠʛʦʥʘʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

ï ʥʘʜʸʞʥʘʷ ʟʘʢʣʘʜʢʘ ʧʫʥʢʪʦʚ ʩʝʪʠ; 

ï ʚʳʩʦʢʦʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʧʦʣʠʛʦʥʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʠʢ ʥʘʙʣʶʜʝʥʠʡ; 

ï ʥʘʜʸʞʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ; 

ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ.  
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ɻʝʦʜʝʟʠʯʝʩʢʠʝ ʧʦʩʪʨʦʝʥʠʷ ʥʘ ɻɼʇ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʴʶ (ɻɻʉ) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʫʥʢʪʦʚ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʤʦʥʠʪʦʨʠʥʛʦʚʦʤ 

ʨʝʞʠʤʝ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʤʥʦʛʦʢʨʘʪʥʦʝ, ʦʪ ʮʠʢʣʘ ʢ ʮʠʢʣʫ, ʚʳʧʦʣʥʝʥʠʝ ʪʦʯʥʳʭ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʫʥʢʪʘʭ ʩʝʪʠ, ʧʦ ʦʜʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʨʘʙʦʪ ʩ ʜʘʣʴʥʝʡʰʠʤ ʘʥʘʣʠʟʦʤ ʠʟʤʝʥʝʥʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʩʧʫʪʥʠʢʦʚʦʡ ʛʝʦʜʝʟʠʠ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʧʨʦʮʝʩʩʘ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʨʛʘʥʠʟʘʮʠʷ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. ʇʨʦʮʝʜʫʨʘ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʧʫʥʢʪʘʭ ʚʳʙʠʨʘʝʪʩʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʠʤʝʶʱʠʭʩʷ ʧʨʠʸʤʥʠʢʦʚ, ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ, ʪʠʧʘ 

ʩʝʪʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʚʷʟʢʠ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʦʡ ʩʝʪʠ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʙʣʶʜʝʥʠʡ 

GPS ï ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʥʘʙʣʶʜʝʥʠʡ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʛʣʦʙʘʣʴʥʳʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʝʪʝʡ. 

ʆʜʥʘʢʦ, GPS-ʥʘʙʣʶʜʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʜʘʶʪ ʪʦʯʥʦʩʪʴ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʚʳʩʦʪ ʨʘʚʥʫʶ ʪʦʯʥʦʩʪʠ ʥʠʚʝʣʠʨʦʚʘʥʠʷ I ʠ II ʢʣʘʩʩʦʚ, ʠ ʧʦʵʪʦʤʫ 

ʧʦʩʣʝʜʥʠʝ ʦʩʪʘʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ 

ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʚʳʩʦʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ, 

ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʠʚʝʣʠʨʥʳʭ ʚʳʩʦʪ. ʂʘʢ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʪʘʢʠʝ ʨʘʩʭʦʞʜʝʥʠʷ ʜʘʞʝ ʥʘ 

ʫʯʘʩʪʢʘʭ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 40 ʩʤ ʠ ʙʦʣʝʝ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʦʪʤʝʯʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʩʦʟʜʘʚʘʝʤʳʝ ʩʝʪʠ ʚʢʣʶʯʘʶʪ ʧʫʥʢʪʳ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʠʟ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʚʳʩʦʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʲʸʤʦʢ ʧʦʜʨʦʙʥʦ 

ʨʘʩʩʤʦʪʨʝʥʘ ʚ çʀʥʩʪʨʫʢʮʠʠ ʧʦ ʨʘʟʚʠʪʠʶ ʩʲʸʤʦʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʩʲʸʤʢʝ 

ʩʠʪʫʘʮʠʠ ʠ ʨʝʣʴʝʬʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʣʦʙʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ 

ʩʠʩʪʝʤ ɻʃʆʅɸʉʉ ʠ GPSè, ɻʂʀʅʇ (ʆʅʊɸ)-02-262 ï 02, ï ʄ.: ʎʅʀʀɻɸʠʂ, 

2002. ï 124 ʩ. 

ʇʦʩʪʨʦʝʥʥʘʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʛʣʦʙʘʣʴʥʦʡ GPS-ʩʝʪʠ ʢʘʨʪʘ ʚʝʢʪʦʨʦʚ 

ʜʚʠʞʝʥʠʷ ʦʩʥʦʚʥʳʭ ʙʣʦʢʦʚ ɽʚʨʦ-ɸʟʠʘʪʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ (ʨʠʩ.1) ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʛʝʥʝʨʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʢʦʥʪʠʥʝʥʪʘ 

ʷʚʣʷʝʪʩʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ. ʇʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʩʪʘʥʮʠʡ ʥʘ ʚʦʩʪʦʢ ʩʝʚʝʨʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʜʚʠʞʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ, ʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ ʜʦʣʛʦʪʝ 

ʅʦʚʦʩʠʙʠʨʩʢʘ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʤʝʥʷʝʪʩʷ ʥʘ ʶʞʥʦʝ. ɼʚʠʞʝʥʠʝ ʢʨʘʡʥʠʭ 

ʪʦʯʝʢ ʢʦʥʪʠʥʝʥʪʘ ʠʤʝʝʪ ʷʚʥʦ ʚʳʨʘʞʝʥʥʦʝ ʶʛʦ-ʟʘʧʘʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʪ. ʝ. 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʨʘʱʝʥʠʝ ɽʚʨʦ-ɸʟʠʘʪʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʚʦʢʨʫʛ ʪʦʯʢʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ɻʠʤʘʣʘʠ-ʊʠʙʝʪ [1]. 
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ʈʠʩ.1. ɺʝʢʪʦʨʳ ʜʚʠʞʝʥʠʡ ʦʩʥʦʚʥʳʭ ʙʣʦʢʦʚ ɽʚʨʦ-ɸʟʠʘʪʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ 

 

ɼʘʥʥʳʝ ʞʝ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [3, 4] ʧʦʢʘʟʳʚʘʶʪ ʜʨʫʛʫʶ ʢʘʨʪʠʥʫ 

ʜʚʠʞʝʥʠʷ ʚʝʢʪʦʨʦʚ (ʨʠʩ.2, 3). ɿʜʝʩʴ ʜʚʠʞʝʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʩ ʆɺ ʥʘ ʉɿ, ʯʪʦ 

ʚʧʦʣʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʨʘʡʦʥʘ: ʚʩʝ ʥʘʜʚʠʛʠ ʠʤʝʶʪ 

ʧʘʜʝʥʠʝ ʥʘ ʖɺ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʠʭ ʥʘ ʉɿ. 

ɼʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʨʝʧʝʨʘʭ ʅʫʨʝʢʩʢʦʡ ʠ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʘʥʥʳʭ ʜʚʠʞʝʥʠʡ, ʠʟʤʝʨʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

GPS. 

 

 
ʈʠʩ.1. (ʘ) ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʠ ʦʩʥʦʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ 

ʇʘʤʠʨʘ (ʚ ʢʦʨʠʯʥʝʚʳʤ, ʐʫʨʨ ʠ ʜʨ., 2014) ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ GNSS 

(ɽʚʨʘʟʠʷ-ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʩʪʨʝʣʢʠ, ʀʱʫʢ ʠ ʜʨ., 2013; ʄʦʭʘʜʞʝʨ ʠ ʜʨ., 2010; 

ɿʫʙʦʚʠʯ) ʠ ʜʨ., 2010). ʊɹ ī ʊʘʜʞʠʢʩʢʠʡ ʙʘʩʩʝʡʥ; TMB ī ʙʘʩʩʝʡʥ ʊʘʨʠʤʘ. (ʙ) 

ʂʨʫʧʥʳʡ ʧʣʘʥ (ʘ), ʩ ʚʳʜʝʣʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʠ ʠʭ ʩʤʳʩʣʘ 

ʩʢʦʣʴʞʝʥʠʷ. (c) ʂʨʫʧʥʳʡ ʧʣʘʥ (a), ʥʘ ʢʦʪʦʨʦʤ ʦʪʤʝʯʝʥʳ (ʧʦʚʪʦʨʥʦ) 

ʠʟʤʝʨʝʥʥʳʝ ʪʦʯʢʠ ɻʅʉʉ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ 2013 ʛ. (ʞʸʣʪʳʝ ʢʚʘʜʨʘʪʳ) ʠʣʠ 

ʨʘʥʝʝ (ʯʝʨʥʳʝ) ʧʦ ʧʨʦʬʠʣʷʤ P1 ʠ P2, ʩʝʡʩʤʠʯʥʦʩʪʴ, ʥʘʙʣʶʜʘʝʤʘʷ 
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ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʴʶ (2008-2010 ʠ 2012-2014 ʛʛ., ʷʨʢʦ-ʩʠʥʠʡ, ʂʫʬʥʝʨ ʠ ʜʨ., 

2018 ʛ.) ʠ ʧʦ ʪʝʣʝʩʝʡʩʤʠʢʝ (1970-2008, ʪʸʤʥʦ-ʩʠʥʠʡ, ʕʥʛʜʘʣʴ ʠ ʜʨ., 1998) 

ʤʝʭʘʥʠʟʤʳ ʦʯʘʛʦʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʄ6-

7 (ɼʝʚʦʥʩʢʠʡ ʠ ʜʨ., 1981; ʕʢʩʪʨʦʤ ʠ ʜʨ., 2012; ʂʫʣʠʢʦʚʘ ʠ ʜʨ., 2015; ʉʠʧʧʣ. ʠ 

ʜʨ., 2014 ʛ., ʠ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʨʘʟʨʳʚʘ ʉʘʨʝʟʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ 

ʤʘʛʥʠʪʫʜʦʡ Mw7,2 (ʦʨʘʥʞʝʚʘʷ ʣʠʥʠʷ, ʄʝʮʛʝʨ ʠ ʜʨ., 2017 ʛ.). ɼʈ ī ɼʘʨʚʘʟʩʢʠʡ 

ʨʘʟʣʦʤ, ɺʈ ī ɺʘʭʰʩʢʠʡ ʨʘʟʣʦʤ, ʇʅʉ ī ʇʘʤʠʨʩʢʘʷ ʥʘʜʚʠʛʦʚʘʷ ʩʠʩʪʝʤʘ, 

ʉʂʈʉ ī ʉʘʨʝʟ-ʂʘʨʘʢʫʣʴʩʢʠʡ ʩʠʩʪʝʤʘ ʨʘʟʣʦʤʦʚ [4]. 

 

  
ʈʠʩ.2. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ (ʙ) ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʢʦʨʦʩʪʠ GNSS, ʠʟʤʝʨʝʥʥʳʝ ʚ 

ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2015 ʛʦʜ ʩ 20 ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʷʤʠ ʚ ɽʚʨʘʟʠʡʩʢʦʡ ʩʠʩʪʝʤʝ 

ʦʪʩʯ`ʪʘ (ɸʣʴ-ʊʘʤʠʤʠ ʠ ʜʨ., 2017). ʈʦʟʦʚʳʝ ʩʪʨʝʣʢʠ (ʘ) ð ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʥʳʝ ʰʢʘʣʳ ʩʪʘʚʦʢ ʚ (ʘ) ʠ (ʙ). ɾʸʣʪʳʤʠ 

ʣʠʥʠʷʤʠ ʦʪʤʝʯʝʥʳ ʧʨʦʬʠʣʠ P1 ʠ P2, ʢʦʨʦʚʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ɻʘʤʙʫʨʛʝʨ ʠ ʜʨ. 

(1992) ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, ʘ ʂʫʬʥʝʨ ʠ ʜʨ. (2018) ʩʠʥʠʤ ʮʚʝʪʦʤ [4]. 

  
ʈʠʩ.3. (ʘ) ʈʝʛʠʦʥʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ɽʚʨʘʟʠʠ. ʕʣʣʠʧʩʳ ʦʰʠʙʦʢ 

ʧʦʢʘʟʳʚʘʶʪ 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. ɺʝʢʪʦʨʳ ʠʤʝʶʪ ʮʚʝʪʦʚʫʶ 

ʢʦʜʠʨʦʚʢʫ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʝʛʠʦʥʫ; ʥʝʟʘʰʪʨʠʭʦʚʘʥʥʳʝ ʩʪʨʝʣʢʠ ʚʟʷʪʳ ʠʟ 

Zubovich-ʘ ʠ ʜʨʫʛʠʝ (2010). ʂʨʘʩʥʳʝ ʢʨʫʞʢʠ ð ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʟ 

ʕʥʛʜʘʣʴ ʠ ɺʠʣʴʷʩʝʥʴʦʨ (2002). ʈʘʟʣʦʤʳ, ʦʙʩʫʞʜʘʝʤʳʝ ʚ ʪʝʢʩʪʝ, ʧʦʢʘʟʘʥʳ 

ʯʝʨʥʳʤ ʮʚʝʪʦʤ ʠ ʧʦʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ɻʂʅ ï ɻʣʘʚʥʳʡ 
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ʂʘʨʘʢʦʨʫʤʩʢʠʡ ʅʘʜʚʠʛ; ʊʄ ï ʨʘʟʣʦʤ ʊʠʨʠʯ-ʄʠʨ; ʖʇʅ ï ʖʞʥʦ-ʇʘʤʠʨʩʢʠʡ 

ʅʘʜʚʠʛ; ɼʂ ï ɼʘʨʚʘʟ-ʂʘʨʘʢʫʣʴʩʢʠʡ ʨʘʟʣʦʤ; ɻʇʅ ï ɻʣʘʚʥʳʡ ʇʘʤʠʨʩʢʠʡ 

ʅʘʜʚʠʛ. (ʙ) ʂʘʢ ʠ ʥʘ ʨʠʩʫʥʢʝ 1ʘ, ʜʣʷ ʇʘʤʠʨʩʢʦʡ ʠ ʊʘʜʞʠʢʩʢʦʡ ʚʧʘʜʠʥ [3] 

 

ʊʘʢ, ʚ ʨʘʡʦʥʝ ʅʫʨʝʢʩʢʦʡ ɻʕʉ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 4 

ʜʦ 18 ʤʤ, ʘ ʬʦʥʦʚʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 2.5ʩʤ/ʛʦʜ. 

ʉʤʝʱʝʥʠʝ ʨʝʧʝʨʦʚ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʠʦʜ ʥʘʧʦʣʥʝʥʠʷ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʨʠʯʸʤ ʚʝʢʪʦʨʳ ʩʤʝʱʝʥʠʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ ʠ ʩʤʝʱʝʥʠʝ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ 9-20ʩʤ. ɺ ʧʝʨʠʦʜ 

ʩʧʫʩʢʘ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʵʪʠ ʟʥʘʯʝʥʠʷ ʩʥʠʞʘʶʪʩʷ ʜʦ ʬʦʥʦʚʳʭ. ʇʦ 

ʚʳʩʦʪʝ ʩʤʝʱʝʥʠʷ ʤʝʥʷʶʪʩʷ ʦʪ 9 ʤʤ ʜʦ 81 ʤʤ.  

ʇʦ ʜʘʥʥʳʤ GPS-ʠʟʤʝʨʝʥʠʡ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 58 

ʤʤ ʜʦ 159 ʤʤ, ʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ï ʦʪ 52 ʤʤ ʜʦ 79 ʤʤ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ 

ʩʧʫʪʥʠʢʦʚʳʝ GPS-ʠʟʤʝʨʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʟʥʘʯʝʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ɺ ʧʨʝʜʝʣʘʭ ʩʪʚʦʨʘ ʧʣʦʪʠʥʳ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʧʨʦʚʦʜʠʣʠʩʴ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʠʟʤʝʨʝʥʠʷ ʢʘʢ ʧʦ ʨʝʧʝʨʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʧʦ ʨʝʧʝʨʘʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʰʪʦʣʴʥʷʭ. ʉʤʝʱʝʥʠʷ ʧʦ ɺʘʭʰʩʢʦʤʫ ʥʘʜʚʠʛʫ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 

0.5 ʜʦ 15.0 ʤʤ/ʛʦʜ. ʇʨʝʜʩʪʘʚʠʪʝʣʴʥʘʷ ʞʝ ʚʝʣʠʯʠʥʘ ʩʢʦʨʦʩʪʠ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 0.5-8.0 ʤʤ/ʛʦʜ ʠ ʧʦʣʫʯʝʥʘ ʟʘ 50-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ. ʇʦ 

ʀʦʥʘʭʰʩʢʦʤʫ ʠ ɻʫʣʠʟʠשʜʘʥʩʢʦʤʫ ʨʘʟʣʦʤʘʤ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʙʣʠʟʢʘ 1-2 ʤʤ/ʛʦʜ. 

ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʩʤʝʱʝʥʠʡ ʧʦ ʨʘʟʣʦʤʘʤ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʝʪ ʩ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʚʠʞʝʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʪʝʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʇʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚʳʭ GPS-ʠʟʤʝʨʝʥʠʡ ʚʝʢʪʦʨʳ ʩʤʝʱʝʥʠʷ ʥʘʧʨʘʚʣʝʥʳ 

ʩ ʖɿ ʥʘ ɺ-ʉɺ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʩʤʝʱʝʥʠʷ ʨʝʧʝʨʦʚ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 140 ʤʤ ʜʦ 

184 ʤʤ, ʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ï ʦʪ 108 ʤʤ ʜʦ 140 ʤʤ. ʕʪʠ ʟʥʘʯʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʶʪ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʠʟʤʝʨʝʥʠʷʤʠ, ʘ ʚʝʢʪʦʨʳ 

ʩʤʝʱʝʥʠʷ ʪʘʢʞʝ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ. 

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʤʝʪʦʜʠʢʦʡ ʠʟʤʝʨʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʦʡ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ, ʪʘʢ ʠ ʩ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʧʫʪʥʠʢʦʚʳʭ GPS-ʠʟʤʝʨʝʥʠʡ. 

ɼʘʥʥʳʝ ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʩʤʝʱʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ GPS-

ʠʟʤʝʨʝʥʠʡ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʦʚʧʘʜʘʶʪ ʩ ʜʘʥʥʳʤʠ, 

ʧʨʠʚʝʜʸʥʥʳʤʠ ʚ ʨʘʙʦʪʝ [1]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʩʦʚʧʘʜʘʶʪ ʩ ʜʘʥʥʳʤʠ, 

ʧʨʠʚʝʜʸʥʥʳʤʠ ʚ ʨʘʙʦʪʘʭ [3, 4]. ʉʢʦʨʝʝ ʚʩʝʛʦ ʵʪʠ ʨʘʩʭʦʞʜʝʥʠʷ ʩʚʷʟʘʥʳ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ ʠʟʤʝʨʝʥʠʡ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʜʚʠʞʝʥʠʡ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʝʧʝʨʦʚ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʘʩʢʘʜʘ ɻʕʉ ʥʘ ʨ.ɺʘʭʰ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ ʤʝʪʦʜʠʢʠ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʨʘʩʩʤʦʪʨʝʪʴ ʠʭ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʦʙʨʝʩʪʠ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ GPS-ʠʟʤʝʨʝʥʠʡ. ʇʦʢʘ ʧʨʠʯʠʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʩʭʦʞʜʝʥʠʷ ʜʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ ʠ ʩʧʫʪʥʠʢʦʚʳʭ GPS-ʠʟʤʝʨʝʥʠʡ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. ʂʘʢ ʩʢʘʟʘʥʦ ʚ 
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ʢʦʣʣʝʢʪʠʚʥʦʡ ʤʦʥʦʛʨʘʬʠʠ [2, ʩ.372]: çʇʦʢʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠʯʠʥʳ 

ʨʘʩʭʦʞʜʝʥʠʡ (ʦʪ 60% ʜʦ 400%) ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩ ʧʦʤʦʱʴʶ GPS ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ (ʢʦʪʦʨʳʝ ʤʝʥʴʰʝ ʠ ʠʟʤʝʨʷʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ), ʚʝʨʦʷʪʥʦ, ʝʱʸ ʥʝ ʧʨʠʰʣʦ ʚʨʝʤʷ ʚʢʣʶʯʘʪʴ ʩʢʦʨʦʩʪʠ 

ʩʤʝʱʝʥʠʷ, ʠʟʤʝʨʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ GPS ʚ ʣʦʛʠʯʝʩʢʠʝ ʜʝʨʝʚʴʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʯʠʪʳʚʘʶʪ 

ʪʦʣʴʢʦ ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ, ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤè. 
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ʊɸɼפʀפʀ ɻɽʆɼɽɿ ɼɸʈ ׳ɼʋɼʋʀ ʉʀʃʉʀʃɸʅɽʈʋɻʆ׳׳ʆʀ ɼɸʈɪʀ ɺɸʍʐ ʚʘ 

ʊɸ׳ʃʀʃʀ ʅɸʊʀּתɸ׳ʆʀ ʆʅ׳ʆ  

ɸʥʥʦʪʘʪʩʠʷ: ɼʘʨ ʠʥ ʤʘϨʦʣʘ ʥʘʪʠṉʘϲʦʠ ʪʘʜϨʠϨʠ ʛʝʦʜʝʟʠʠ ϲʫʜʫʜʠ ʩʠʣʩʠʥʝʨʫʛʦϲϲʦʠ 

ʙʘʨϨʠ ʦʙʠʠ ʜʘʨʸʠ ɺʘʭʰ, ʢʠ ʜʘʨ ʨʘʬʪʠ ʢʦʨϲʦʠ ʩʘϲʨʦṯ ʚʘ ʵʢʩʧʝʜʠʪʩʠʦʥṯ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘ 

ʰʫʜʘʘʥʜ, ʠʥʲʠʢʦʩ ʸʬʪʘʘʥʜ. ʅʘʪʠṉʘϲʦʠ ʜʘʨ ʨʘʬʪʠ ʢʦʨϲʦʠ ʩʘϲʨʦṯ ʚʘ ʤʫʰʦϲʠʜʘϲʦʠ 

ʵʢʩʧʝʜʠʪʩʠʦʥṯ ʙʘʜʘʩʪʦʚʘʨʜʘʰʫʜʘ ʙʦ ʥʘʪʠṉʘϲʦʠ ʤʦʥʠʪʦʨʠʥʛʠ ʬʦʩʠʣʘʚṯ ʤʫϨʦʠʩʘ ʚʘ 

ʪʘϲʣʠʣ ʢʘʨʜʘ ʰʫʜʘʥʜ. ɼʘʨ ʨʘʬʪʠ ʪʘʜϨʠϨʦʪ ʤʘʲʣʫʤ ʛʘʨʜʠʜ, ʢʠ ʙʘʨʦʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ 

ʜʘϨʠϨʠʠ ʯʝʥʢʫʥʠʠ ϲʘʨʘʢʘʪʠ ʥʠʰʦʥʘϲʦʠ ʛʝʦʜʝʟṯ ʜʘʨ ϲʫʜʫʜʠ ʩʠʣʩʠʣʘʠ ʅɹʆ-ϲʦʠ ʜʘʨʸʠ ɺʘʭʰ 

ʫʩʫʣϲʦʝʨʦ ʛʠʨʜ ʦʚʘʨʜʘʥ ʣʦʟʠʤ ʘʩʪ, ʢʠ ʤʫϲʘϨϨʠϨʦʥʠ ʛʫʥʦʛʫʥ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ ʚʘ ʦʥϲʦʨʦ 

ʥʠʩʙʘʪ ʙʘ ʰʘʨʦʠʪʠ ʛʝʦʣʦʛʠʠ ʤʠʥʪʘϨʘʠ ʪʘʜϨʠϨʦʪṯ ʙʘ ʥʘʟʘʨ ʛʠʨʠʬʪʘ ʤʝʰʘʚʘʥʜ. ʀʥʯʫʥʠʥ 

ʙʘʨʦʠ ʢʦʨʢʘʨʜʠ ʤʘʲʣʫʤʦʪʠ ʯʝʥʢʫʥʠʠ ʤʦϲʚʦʨʘʠʠ GPS ʥʘʨʤʘʬʟʦʨʠ ʟʘʤʦʥʘʚṯ ʭʘʨʠʜʘʥ ʣʦʟʠʤ 

ʘʩʪ. 

ʂʘʣʠʜʚʦʞʘϲʦ: ʛʝʦʜʝʟʠʷ, ʪʝʢʪʦʥʠʢʘ, ʙʝʥʯʤʘʨʢ, GPS, ʢʘʩʢʘʜ, ʅɹʆ, ʅʦʨʘʢ, ʈʦϤʫʥ, 

ɺʘʭʰ. 

 

GEODETIC INVESTIGATIONS ON THE TERRITORY OF THE CASCADE OF HPPS 

ON THE VAKHSH RIVER AND THEIR ANALYSIS OF THE RESULTS  

Annotation: This article reflects the results of a geodetic study of the territory of the HPP 

cascade on the Vakhsh River, obtained in the course of field and expeditionary work. The results 

obtained in the course of field work and expeditionary observations are analyzed comparatively 

with the results of remote monitoring. In the course of the study, it was revealed that in order to 

improve the accuracy of measuring the movements of geodetic benchmarks in the territory of the 

HPP cascade on the Vakhsh rivers, it is necessary to collect the methods used by various 

researchers and consider them in relation to the geological conditions of the study area. It is 

also necessary to purchase modern software for processing data from satellite GPS 

measurements. 

Keywords: geodesy, tectonics, benchmark, GPS, cascade, HPP, Nurek, Rogun, Vakhsh. 
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ʄɽʊʆɼ ʂʆʅʊʈʆʃʗ ʀɿʄɽʅɽʅʀʗ ʉʂʆʈʆʉʊʀ ɺʆɼʅʆɻʆ ʇʆʊʆʂɸ 
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ɼʘʚʣʘʪʰʦʝʚ ʉ.ʂ., ʊʦʠʨʟʦʜʘ ʉ.ʊ., ʐʘʤʩʫʣʣʦʝʚ ʐ.ɸ.,  

ʄʠʨʟʦʝʚʘ ɹ.ʄ., ʏʘʢʘʣʦʚ ʉ.ʍ. 

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ  

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ 

 
ɸʥʥʦʪʘʮʠʷ: ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʟʝʤʥʦʡ ʢʦʨʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʟʤʝʥʝʥʠʷ ʛʦʜʦʚʦʛʦ ʩʝʟʦʥʘ ʠ ʤʠʛʨʘʮʠʠ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. ɺ ʩʪʘʪʴʝ 

ʧʨʠʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ 

ʦʩʥʦʚʘʥʠʠ ʙʫʜʫʱʝʡ ʧʣʦʪʠʥʳ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ ʠ ʩʠʩʪʝʤʳ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʩʢʦʨʦʩʪʠ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʫʥʥʝʣʷʭ. ʊʘʢʞʝ, ʧʨʠʚʦʜʠʪʩʷ ʤʝʪʦʜ ʚʳʚʝʜʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ 

ʠʟʤʝʥʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʢʘʢ ʵʣʝʤʝʥʪʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʚʣʠʷʥʠʝ ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʪʝʧʣʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʤʧʝʨʘʪʫʨʘ, ʩʢʦʨʦʩʪʴ, ʢʦʥʪʨʦʣʴ, ʠʟʤʝʨʝʥʠʝ, ʪʫʥʥʝʣʴ, 

ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩ, ʟʝʤʥʘʷ ʢʦʨʘ, ʧʴʝʟʦʤʝʪʨ, ʪʝʨʤʦʢʘʨʦʪʘʞ, ʩʢʚʘʞʠʥʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʵʤʧʠʨʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. 

 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʫʥʥʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʧʨʠʙʦʨʘʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʂʀɸ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʚʠʟʫʘʣʴʥʳʤ 

ʦʩʤʦʪʨʦʤ, ʢʦʛʜʘ ʨʘʙʦʪʘ ʪʫʥʥʝʣʷ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʇʨʠʙʦʨʳ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 

ʂʀɸ ʥʝ ʚʩʝʛʜʘ ʜʘʶʪ ʠʩʯʝʨʧʳʚʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʪʫʥʥʝʣʷ.  

ɺʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ï ʵʪʦ ʥʘʪʫʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʦʚʦʜʷʪʩʷ ʧʫʪʝʤ ʦʙʱʠʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ ʪʫʥʥʝʣʷ, ʝʛʦ ʦʩʥʦʚʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʠʭ 

ʩʦʩʪʦʷʥʠʷ, ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʥʠʞʘʶʱʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʥʘʜʝʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʘ ʠ 

ʦʙʲʝʤʦʚ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ [1]. ʆʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ-

ʛʠʜʨʦʪʝʭʥʠʢʘʤʠ ʠʣʠ ʢʦʤʠʩʩʠʝʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʫʪʝʤ 

ʜʝʪʘʣʴʥʳʭ ʦʩʤʦʪʨʦʚ ʩʦʦʨʫʞʝʥʠʷ, ʝʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʩʪʝʡʰʠʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʧʨʠʙʦʨʦʚ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʥʠʷ [2, 3, 4]. 

ʅʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 

ʪʨʝʙʦʚʘʥʠʡ: - ʩʪʨʦʛʘʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʦʩʤʦʪʨʦʚ; - ʠʜʝʥʪʠʯʥʦʩʪʴ ʬʠʢʩʘʮʠʠ 

ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʜʝʬʝʢʪʦʚ; - ʯʝʪʢʘʷ ʧʨʠʚʷʟʢʘ ʤʝʩʪʘ 

ʥʘʙʣʶʜʝʥʠʷ ʢ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ; - ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʘʚʠʣ ʧʨʦʚʝʜʝʥʠʷ ʦʩʤʦʪʨʦʚ, ʦʬʦʨʤʣʝʥʠʝ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʭʨʘʥʝʥʠʝ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʤʘʪʝʨʠʘʣʦʚ ʥʘʙʣʶʜʝʥʠʡ [5]. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ 

ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʚ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʫʥʥʝʣʷʭ, ʨʝʢʘʭ, ʢʘʥʘʣʘʭ ʠ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ɼʚʠʞʝʥʠʝ ʚʦʜʳ ʧʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤ ʪʫʥʥʝʣʷʤ, ʨʝʢʘʤ, 

ʢʘʥʘʣʘʤ ʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤ - ʵʪʘ ʤʘʩʩʦʧʝʨʝʥʦʩ ʞʠʜʢʦʩʪʠ ʩʦʧʨʦʚʦʞʜʘʶʱʝʠʩʷ 
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ʪʝʧʣʦʧʝʨʝʥʦʩʦʤ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʏʝʤ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʴ ʚʦʜʥʦʛʦ 

ʧʦʪʦʢʘ, ʪʝʤ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʴ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʛʣʫʙʠʥʘ 

ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʨʦʮʝʩʩ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚʦʜʥʳʤ ʧʦʪʦʢʦʤ ʠ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ 

ʛʣʫʙʠʥʝ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʛʝʦʪʝʨʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚ ʦʩʥʦʚʘʥʠʠ ʙʫʜʫʱʝʡ 

ʧʣʦʪʠʥʳ ʈʦʛʫʥʩʢʦʡ ɻʕʉ, ʧʦ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʤ ʩʢʚʘʞʠʥʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ 

ʥʘ ʣʝʚʦʙʝʨʝʞʥʦʡ ʯʘʩʪʠ ʨʝʢʠ ɺʘʭʰ. 

ʅʘ ʫʯʘʩʪʢʝ ʩʦʣʝʚʦʛʦ ʧʣʘʩʪʘ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʨʝʢʠ ɺʘʭʰ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʨʝʞʠʤʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ 12 ʩʪʚʦʨʘʤ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʴʝʟʦʤʝʪʨʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ- 29. ʀʟ ʥʠʭ ʚ 11 ʧʴʝʟʦʤʝʪʨʘʭ, 

ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʩʪʠ ʥʝ ʫʜʘʣʦʩʴ. ɺʩʝʛʦ ʟʘ 2011 

ʛʦʜ ʧʨʦʚʝʜʝʥʦ 39 ʮʠʢʣʦʚ ʪʝʨʤʦʢʘʨʦʪʘʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʭʝʤʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʚʦʨʦʚ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʴʝʟʦʤʝʪʨʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.1. 

 
ʈʠʩ. 1. ʇʣʘʥ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ ʥʘ ʫʯʘʩʪʢʝ ʣʝʚʦʛʦ 

ʙʝʨʝʛʘ ʩʦʣʝʚʦʛʦ ʧʣʘʩʪʘ ʨ. ɺʘʭʰ 

 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʴʝʟʦʤʝʪʨʝ ʇ-33 ʦʪ ʩʝʟʦʥʥʳʭ (ʛʦʜʦʚʳʭ) ʢʦʣʝʙʘʥʠʡ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ.  
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ʈʠʩ. 2. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʇ-33 

 

ɼʚʠʞʝʥʠʝ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʚ ʨʝʢʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʪʝʧʣʦʧʝʨʝʥʦʩʦʤ ʠʟ 

ʦʢʨʫʞʘʶʱʝʡ ʧʦʨʦʜʳ ʦʩʥʦʚʘʥʠʷ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʪʚʦʣʝ 

ʧʴʝʟʦʤʝʪʨʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʤʠʥʠʤʫʤ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʚʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ (ʚʦʜʳ) ὸὭ=tʪʥ (ʨʠʩ. 2).. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʦʙʲʸʤʘ ʠ 

ʩʢʦʨʦʩʪʠ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʚ ʨʝʢʝ ʧʨʦʠʩʭʦʜʠʪ ʫʩʢʦʨʝʥʠʝ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ 

ʧʦʨʦʜʘʭ ʦʩʥʦʚʘʥʠʷ ʨʝʢʠ ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ tʪʥ. ʊʝʧʣʦʥʦʩʠʪʝʣʝʤ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʜʚʠʞʫʱʠʡʩʷ ʚʦʜʥʳʡ ʧʦʪʦʢ ʧʦ ʨʫʩʣʫ ʨʝʢʠ [6]. 

ʊʘʢʠʝ ʞʝ ʷʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʫʥʥʝʣʷʭ. ʇʨʠ 

ʜʚʠʞʝʥʠʠ ʤʘʩʩʳ ʚʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʪʝʧʣʦʧʝʨʝʥʦʩ ʠʟ ʦʢʨʫʞʘʶʱʠʭ ʧʦʨʦʜ, ʛʜʝ 

ʨʘʟʤʝʱʝʥʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʡ ʪʫʥʥʝʣʴ. 

ʇʨʠʤʝʥʷʷ ʪʝʦʨʠʶ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ ʠ ʚʳʙʦʨ ʩʪʚʦʨʘ ʥʘʙʣʶʜʝʥʠʷ ʧʦ 

ʛʣʫʙʠʥʝ ʚ ʦʩʥʦʚʘʥʠʠ ʪʫʥʥʝʣʷ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ, 

ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʨʠʩʢʠ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʉʫʱʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ ʠ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʚ ʦʩʥʦʚʘʥʠʠ ʪʫʥʥʝʣʷ ʚ ʩʪʚʦʨʝ ʥʘʙʣʶʜʝʥʠʷ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥʳ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʜʘʪʯʠʢʠ ʚʝʨʪʠʢʘʣʴʥʦ ʩʪʨʦʛʦ ʥʘ ʦʜʥʦʡ ʣʠʥʠʠ, ʩʥʠʤʘʶʪ 

ʧʦʢʘʟʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʘʪʯʠʢʦʚ ʧʷʪʴ ʨʘʟ ʧʦʜʨʷʜ ʯʝʨʝʟ ʢʦʨʦʪʢʠʝ 

ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʠ ʦʧʨʝʜʝʣʷʶʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʜʘʪʯʠʢʘ 

[7]. ʇʦ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʘʪʯʠʢʦʚ ʦʧʨʝʜʝʣʷʶʪ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʘ ʠ b ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ:  

ʊ() = a h( ) + b,    (1)   ʛʜʝ, ʊ ï 

ʪʝʤʧʝʨʘʪʫʨʘ, h ï ʛʣʫʙʠʥʘ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʝ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ, a, b ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ,  = 1 õ n ï 

ʠʥʜʝʢʩ ʠʟʤʝʨʝʥʠʷ ʠ ʚʳʚʝʜʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ɼʘʣʝʝ ʚ ʵʤʧʠʨʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ, ʛʜʝ ʫʞʝ ʠʟʚʝʩʪʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘ ʠ 

b, ʚʩʪʘʚʣʷʶʪ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠ ʦʧʨʝʜʝʣʷʶʪ ʠʥʪʝʨʚʘʣ 

ʚʳʨʘʚʥʠʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ȹhʪʥ = h(i+1) ï h(i) ʟʘ 
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ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ȹt = t(i+1) ï t(i), ʟʘʪʝʤ ʦʧʨʝʜʝʣʷʶʪ ʩʢʦʨʦʩʪʴ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ 

ʚ ʪʫʥʥʝʣʝ ʧʦ ʫʨʘʚʥʝʥʠʶ: 

V i = ȹhʪʥ / ȹt      (2) 

ʉʠʩʪʝʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ [8] ʚ ʪʫʥʥʝʣʷʭ (ʨʠʩ. 

3) ʩʦʩʪʦʠʪ ʠʟ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʥʘʙʣʶʜʘʝʤʦʛʦ ʩʪʚʦʨʘ ʧʨʦʙʫʨʝʥʥʦʡ ʚ 

ʦʩʥʦʚʘʥʠʠ ʪʫʥʥʝʣʷ 1 ʩ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʦʙʜʝʣʢʦʡ 2, ʢʫʜʘ ʚʤʦʥʪʠʨʦʚʘʥʳ ʠ 

ʟʘʮʝʤʝʥʪʠʨʦʚʘʥʳ 5 ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʘʪʯʠʢʦʚ ʩ ʰʘʛʦʤ 10 ʤʝʪʨʦʚ 3, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʳʭʦʜʳ ʢʦʪʦʨʦʛʦ ʚʳʚʝʜʝʥʳ ʯʝʨʝʟ ʞʝʣʝʟʦʙʝʪʦʥʥʫʶ ʦʙʜʝʣʢʫ 

ʠ ʘʵʨʘʮʠʦʥʥʫʶ ʰʘʭʪʫ 4. 

 ɺ ʦʩʥʦʚʘʥʠʠ ʪʫʥʥʝʣʷ ʜʣʷ ʧʦʣʥʦʛʦ ʢʦʥʪʨʦʣʷ ʤʦʞʥʦ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʩʪʚʦʨʦʚ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʦ ʛʣʫʙʠʥʝ (ʨʠʩ. 3). ʇʦʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ 

ʚ ʦʩʥʦʚʘʥʠʠ ʪʫʥʥʝʣʷ ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ, ʛʜʝ ʚʥʝʰʥʠʝ ʠʩʪʦʯʥʠʢʠ ʪʝʧʣʘ ʥʝ 

ʚʣʠʷʶʪ ʥʘ ʝʛʦ ʠʟʤʝʥʝʥʠʝ, ʢʨʦʤʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ (ʚʦʜʘ), ʤʦʞʥʦ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʧʦʨʷʜʢʦʚ ʪʦʯʥʝʝ ʠʟʤʝʨʠʪʴ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʩʭʝʤʝ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ ʟʘʣʦʞʝʥʳ 5 ʜʘʪʯʠʢʦʚ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʰʘʛʦʤ 10 ʤ, ʪʦ ʟʥʘʯʝʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʦʧʨʝʜʝʣʷʝʤ 

ʵʤʧʠʨʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ: 

 

(i, j)=ai h(i, j) + bi,    (3) 

ʛʜʝ,  ʘi, bi ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ, 

  h ï ʛʣʫʙʠʥʘ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʩʢʚʘʞʠʥʝ, 

  t ï ʪʝʤʧʝʨʘʪʫʨʘ, 

  i = 1 õ n ï ʠʥʜʝʢʩ ʚʳʚʝʜʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ, 

  j = 1 õ 3 ï ʠʥʜʝʢʩ ʫʨʦʚʥʷ ʚʳʚʝʜʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

  
ʈʠʩ. 3. ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʘʪʯʠʢʦʚ ʚ ʦʩʥʦʚʘʥʠʠ ʪʫʥʝʣʣʷ (1-

ʩʝʯʝʥʠʝ ʪʫʥʥʝʣʷ, 2-ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʦʙʜʝʣʢʘ, 3- ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʜʘʪʯʠʢʠ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 10 ʰʪ., ʩ ʰʘʛʦʤ 10 ʤ, 4-ʘʵʨʘʮʠʦʥʥʘʷ ʰʘʭʪʘ) 
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ʈʝʰʘʷ ʫʨʘʚʥʝʥʠʝ (3), ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʧʨʦʩʣʝʜʠʪʴ ʛʣʫʙʠʥʫ 

ʚʳʨʘʚʥʠʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ tʪʥ: 

h(i, j) = 
ȟ

,      (4) 

ʛʜʝ, ÔÉȟÊ=tʪʥ, 

ὥ, ὦ ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ, 

 h (i, j) ï ʛʣʫʙʠʥʘ ʚʳʨʘʚʥʠʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ tʪʥ. 

 ʂʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʜʦʩʪʠʛʥʝʪ ʪʦʯʢʠ ʊ1, ʪʦ ʧʨʠ 

ʚʳʚʝʜʝʥʠʠ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʫʨʦʚʥʷ ʪʦʯʢʘ ʊ1 

ʠʩʢʣʶʯʘʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʦʥʳ ʪʝʤʧʝʨʘʪʫʨʳ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʥʘʢʨʳʚʘʶʱʝʝ ʪʦʯʢʫ ʊ1 ʜʦ ʪʦʯʢʠ ʊ5, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʪʦʯʢʠ ʧʨʠ ʚʳʚʝʜʝʥʠʠ ʫʨʘʚʥʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʫʨʦʚʥʷ 

ʠʩʢʣʶʯʘʶʪʩʷ. 

 ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʦʜʠʪʩʷ ʩʭʝʤʘ ʠ ʘʣʛʦʨʠʪʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʳʚʦʜʘ 

ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

 

 ʊʘʙʣʠʮʘ 1. ɸʣʛʦʨʠʪʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʳʚʦʜʘ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ˉ 

ʧ/ʧ 

ʂʦʣʠʯʝʩʪʚʦ 

ʪʦʯʝʢ 

ʕʤʧʠʨʠʯʝʩʢʠʝ 

ʫʨʘʚʥʝʥʠʷ 

ʈʝʰʝʥʠʝ ῳὬ̓  ̎ ʧʨʠ 

ὝὭ ρ ὝὭ 

1 ʊ1õʊ5 t(i, 1)=ai h(i, 1) + bi

  
h(i,1)= 

ȟ
 h(i+1,1)- h(i,1) 

2 ʊ2õʊ5 t(i, 2)=ai h(i, 2) + bi h(i,2)= 
ȟ

  h(i+1,2)- h(i,2) 

3 ʊ3õʊ5 t(i, 3)=ai h(i, 3) + bi h(i,3)= 
ȟ

 h(i+1,3)- h(i,3) 

4 ʊ4õʊ5 t(i, 4)=ai h(i, 4) + bi h(i,4)= 
ȟ

 h(i+1,4)- h(i,4) 

 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʠ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʩʢʦʨʦʩʪʴ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʚ ʪʫʥʥʝʣʷʭ. ʇʦʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʚ 

ʦʩʥʦʚʘʥʠʠ ʪʫʥʥʝʣʷ ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ, ʛʜʝ ʚʥʝʰʥʠʝ ʠʩʪʦʯʥʠʢʠ ʪʝʧʣʘ ʥʝ 

ʚʣʠʷʶʪ ʥʘ ʝʛʦ ʠʟʤʝʥʝʥʠʝ, ʢʨʦʤʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ (ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ), ʪʦ ʤʦʞʥʦ 

ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʪʦʯʥʝʝ ʠʟʤʝʨʠʪʴ ʩʢʦʨʦʩʪʴ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ. ʊʘʢʞʝ 

ʤʝʪʦʜ ʠ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʧʫʣʴʩʘʮʠʷʤ ʠ 

ʧʦʥʠʞʝʥʠʶ ʟʥʘʯʝʥʠʷ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ ʦʧʨʝʜʝʣʠʪʴ ʠʟʤʝʥʝʥʠʝ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʪʫʥʥʝʣʝ ʚʩʣʝʜʩʪʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʘʣʦʚ ʠ 

ʧʨʦʤʦʠʥ ʚ ʦʩʥʦʚʘʥʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ 

ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ.  

ɺʳʚʦʜʳ 

1. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʦʡ ʩʢʚʘʞʠʥʝ ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʠʯʠʥʘʤʠ, ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: 

ʩʝʟʦʥʥʦʝ ʢʦʣʝʙʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʙʣʠʟʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ ʢ ʨʝʢʝ ɺʘʭʰ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʦʤ 

ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ. 
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2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʧʦ ʩʪʚʦʣʫ 

ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʙʣʠʟʢʦ ʢ ʨʝʢʝ ɺʘʭʰ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ, ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʚ ʪʫʥʥʝʣʷʭ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʦʚ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ. 

3. ɺʳʚʝʜʝʥʥʦʝ ʵʤʧʠʨʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, ʢʘʢ ʵʣʝʤʝʥʪʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʝ ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ. 

5. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʠ ʚʳʚʝʜʝʥʥʘʷ ʬʦʨʤʫʣʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʠ 

ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʪʫʥʥʝʣʷʭ. 
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ʊɸʈɿʀ ʅɸɿʆʈɸʊʀ ʊɸנʀʈɪɹʀʀ ʉʋʈʒɸʊʀ ʄɸּתʈʆʀ ʆɹ ɺɸ ʈɽּתɸʀ 

ɻʀɼʈɸɺʃʀʂ ɼɸʈ ʅɸפɹ׳ʆʀ ɻʀɼʈʆʊɽʍʅʀʂ 

ɸʥʥʦʪʘʪʩʠʷ: ʦʤṹʟʠʰʠ ʤʘʡʜʦʥʠ ϲʘʨʦʨʘʪʠ Ϩʠʰʨʠ ʟʘʤʠʥ ʚʦʙʘʩʪʘ ʙʘ ʪʘϤʡʠʨʸʙʠʠ 

ʤʘʚʩʠʤʠ ʩʦʣʦʥʘ ʚʘ ʤʫϲʦṉʠʨʘʪʠ ṉʘʨʘʸʥʠ ʦʙ ʜʘʨ ʩʘʪϲʠ ʟʘʤʠʥ ʪʘϤʡʠʨ ʤʝʸʙʘʜ. ɼʘʨ ʤʘϨʦʣʘ 

ʪʘʜϨʠϨʦʪ ʦʠʜ ʙʘ ʦʤṹʟʠʰʠ ʪʘϤʡʠʨʸʙʠʠ ϲʘʨʦʨʘʪʠ ʦʙϲʦʠ ʟʝʨʠʟʘʤʠʥṯ ʜʘʨ ʧʦʷʠ ʩʘʨʙʘʥʜʠ 

ʦʷʥʜʘʠ ʥʝʨʫʛʦϲʠ ʙʘʨϨʠ ʦʙʠʠ ʈʦϤʫʥ ʙʦ ʤʘϨʩʘʜʠ ʪʘϲʠʷʠ ʫʩʫʣ ʚʘ ʩʠʩʪʝʤʘʠ ʤʦʥʠʪʦʨʠʥʛʠ 

ʪʘϤʠʨʸʙʠʠ ʩʫʨʲʘʪʠ ṉʘʨʘʸʥʠ ʦʙ ʚʘ ʨʝʞʠʤʠ ʛʠʜʨʘʚʣʠʢṯ ʜʘʨ ʥʘϨʙϲʦʠ ʛʠʜʨʦʪʝʭʥʠʢṯ ʦʚʘʨʜʘ 

ʰʫʜʘʘʩʪ. ʀʥʯʫʥʠʥ, ʫʩʫʣʠ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʬʦʨʤʫʣʘʠ ʵʤʧʠʨʠʢʠʠ ʪʘϤʡʠʨʸʙʠʠ ϲʦʣʘʪʠ 

ʛʘʨʤʠʠ Ϩʠʰʨʠ ʟʘʤʠʥ ϲʘʤʯʫʥ ʵʣʝʤʝʥʪʠ ʟʝϲʥʠ ʩʫʥʲṯ ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ, ʢʠ ʪʘʲʩʠʨʠ 

ʭʘʣʘʣʜʦʨʢʫʥʘʥʜʘʨʦ ʙʘ ϲʦʣʘʪʠ ʛʘʨʤʠʠ Ϩʠʰʨʠ ʟʘʤʠʥ ʤʫʘʡʷʥ ʤʝʢʫʥʘʜ. 

ʂʘʣʠʜʚʦʞʘϲʦ: ϲʘʨʦʨʘʪ, ʩʫʨʲʘʪ, ʥʘʟʦʨʘʪ, ʘʥʜʦʟʘʛʠʨṯ, ʥʘϨʙ, ʠʥʪʠϨʦʣʠ ʛʘʨʤṯ ʚʘ 

ʤʘʩʩʘ, Ϩʠʰʨʠ ʟʘʤʠʥ, ʧʴʝʟʦʤʝʪʨ, ʢʘʨʦʪʘʞʠ ʪʝʨʤʠʢṯ, ʯʦϲ, ʪʘϨʩʠʤʦʪʠ ϲʘʨʦʨʘʪ, ʤʫʦʜʠʣʘʠ 

ʵʤʧʠʨʠʢṯ, ʟʝϲʥʠ ʩʫʥʲṯ. 

 

METHOD FOR CONTROLLING CHANGES IN THE SPEED OF WATER FLOW AND 

HYDRAULIC MODE IN HYDRAULIC TUNNELS  

Annotation: the study of the temperature field of the earth's crust changes depending on 

the change in the annual season and the migration of water flow across the earth's surface. The 

article presents research on studying changes in the temperature of groundwater at the base of 

the future Rogun hydropower plant dam with the aim of developing a method and a system for 

monitoring changes in the speed of water flow and hydraulic regime in hydraulic tunnels. Also, a 

method is given for deriving an empirical formula for changes in the thermal state of the earth's 

crust as an element of artificial intelligence that determines the influence of disturbing influences 

on the thermal state of the earth's crust. 

Keywords: temperature, speed, control, measurement, tunnel, heat and mass transfer, 

earth's crust, piezometer, thermal logging, well, temperature distribution, empirical equation, 

artificial intelligence. 

 

 

ʕʂʆʅʆʄʀʂʆ-ɻɽʆɻʈɸʌʀʏɽʉʂʀɽ ʇʆɼʍʆɼʓ ʂ ʆʎɽʅʂɽ 

ʋʉʊʆʁʏʀɺʆʉʊʀ ʈɸɿɺʀʊʀʗ ʉɽʃʔʉʂʀʍ ʊɽʈʈʀʊʆʈʀʁ  

 

ʄʫʨʪʘʟʘʝʚ ʋ.ʀ.ĭ, ʄʘʢʩʫʤʦʚʘ ʐ.ʋ.ĭ 
1
ʊʘʜʞʠʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʉʘʜʨʠʜʜʠʥʘ ɸʡʥʠ 

 
ɸʥʥʘʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʵʢʦʥʦʤʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʚʝʨʠʬʠʢʘʮʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ 

(ʉʊ) ʨʷʜʘ ʩʪʨʘʥ, ʧʝʨʝʯʠʩʣʝʥʳ ʚʝʜʫʱʠʝ ʬʘʢʪʦʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʉʊ, ʨʘʩʢʨʳʪʘ ʨʦʩʩʠʡʩʢʘʷ ʚʝʨʩʠʷ ʢʦʥʮʝʧʮʠʠ ʉʊ, ʠʣʠ, ʠʥʘʯʝ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ (ɸʃ), ʫʢʘʟʘʥʳ 

ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʉʊ, ʧʝʨʝʯʠʩʣʝʥʳ ʧʨʠʥʷʪʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʧʦʜʪʠʧʘ ʉʊ. ʆʪʜʝʣʴʥʦ ʫʢʘʟʘʥʳ ʥʘʮʠʦʥʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʉʊ, ʧʨʠʚʝʜʝʥʳ ʢʨʠʪʝʨʠʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʉʊ, ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʉʊ.  

  ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʊ, ʧʦʜʭʦʜʳ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʨʘʟʚʠʪʠʝ, ʬʘʢʪʦʨʳ, ʤʦʜʝʣʠ, 

ʢʦʥʮʝʧʮʠʠ, ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ, ʢʨʠʪʝʨʠʠ ʠ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʜʪʠʧʳ ʉʊ, ʪʘʨʠʬʳ ʟʘ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ. 

 

ʋʩʪʦʡʯʠʚʳʤ ʨʘʟʚʠʪʠʝʤ ʉʊ ʠ ɸʃ ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʥʳʡ ʧʝʨʝʭʦʜ ʚʩʝʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʩʪʨʘʥʳ ʥʘ ʥʦʚʳʡ, ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ 
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ʫʨʦʚʝʥʴ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʝ, 

ʦʙʦʩʥʦʚʘʥʥʦʝ, ʩʦʮʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʚʳʩʠʪʩʷ ʢʘʯʝʩʪʚʦ ʠ ʫʣʫʯʰʠʪʩʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʩʝʣʝʥʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʝʣʴʩʢʠʭ ʤʝʩʪʥʦʩʪʷʭ [3,5,7].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʊ (ɸʃ) ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʙʝʜʥʦʩʪʠ, ʜʦʭʦʜʘʤʠ ʥʘʩʝʣʝʥʠʷ: 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʟʘʥʷʪʦʩʪʴʶ, ʟʘʩʪʦʡʥʦʡ ʙʝʟʨʘʙʦʪʠʮʝʡ, ʤʘʩʩʦʚʦʡ ʠʤʤʠʛʨʘʮʠʝʡ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʦʩʪʨʦʡ ʥʝʭʚʘʪʢʦʡ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ 

ʢʘʩʘʝʪʩʷ, ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʪʘʢ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʠʥʚʝʩʪʠʮʠʡ (ʚʢʣʶʯʘʷ ʩʦʮʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʸʣ) [6].  

ʆʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʉʊ (ɸʃ) ʧʨʠʚʦʜʷʪʩʷ ʥʘ 

ʨʠʩʫʥʢʝ 1.  

ʉʊ ʠ ɸʃ ï ʵʪʦ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʳ. ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʦʙʫʩʪʨʦʡʩʪʚʘ (ɺʆ) ʉʊ (ɸʃ) ʚ 

ʵʪʠʭ ʧʦʜʩʠʩʪʝʤʘʭ, ʠʭ ʤʝʣʠʦʨʘʮʠʷ ʚ ʘʨʠʜʥʦʤ ʢʣʠʤʘʪʝ ʊʘʜʞʠʢʠʩʪʘʥʘ ʜʦʣʞʥʳ 

ʥʘʧʨʘʚʣʷʪʴʩʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʛʠʦʥʘ, ʚʳʩʪʫʧʘʷ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ.  

 
ʈʠʩʫʥʦʢ 1. ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ 

ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ [4]. 
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ʀʟ ʨʠʩʫʥʢʘ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʝʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʉʊ (ɸʃ) 

ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʥʘ ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ ʨʝʛʠʦʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠ ʬʦʨʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ. ʉ 

ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʝʢʪʘʨʦʚ 

ʧʘʩʪʙʠʱ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʣʝʩʠʪʴ, ʯʪʦʙʳ 

ʩʦʭʨʘʥʠʪʴ ʙʘʣʘʥʩ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʫʪʸʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʧʦʢʨʳʪʫʶ ʪʝʨʨʠʪʦʨʠʶ. ɼʣʷ ʪʘʢʦʡ ʩʤʝʥʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʥʘ ʦʩʥʦʚʝ ʩʫʤʤʳ 

ʫʙʳʪʢʦʚ, ʧʦʥʝʩʸʥʥʳʭ ʤʦʣʦʯʥʳʤʠ ʬʝʨʤʘʤʠ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʟʘ ʩʯʸʪ ʩʥʠʞʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʧʘʩʪʙʠʱ.  

 
ʈʠʩʫʥʦʢ 2. ʄʦʜʝʣʴ ʧʝʨʝʭʦʜʘ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʉʊ (ʨʘʟʨʘʙʦʪʘʥʦ 

ʘʚʪʦʨʘʤʠ). 

ʉʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʨʘʟʚʠʪʠʷ ʉʊ (ɸʃ) ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʢʦʦʨʜʠʥʘʮʠʶ ʚʩʝʭ ʩʪʦʨʦʥ ʠ ʞʠʟʥʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʧʦʵʪʦʤʫ ʦʥ ʩʯʠʪʘʝʪʩʷ 

ʩʠʩʪʝʤʥʳʤ ʧʦʜʭʦʜʦʤ. ʕʪʦʪ ʧʦʜʭʦʜ ʟʘʚʠʩʠʪ ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʞʠʟʥʠ ʠ ʤʦʪʠʚʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʩʣʫʛ, 

ʫʣʫʯʰʝʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʝʪʝʡ ʩʚʷʟʠ, ʪʨʘʥʩʧʦʨʪʘ, ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʉʊ (ɸʃ), ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ, ʫʣʫʯʰʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ 

ʥʘ ɸʃ. 

ʊʨʫʜʦʚʦʡ ʧʦʪʝʥʮʠʘʣ, 

ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʨʝʛʠʦʥʘ 

ʉʦʮʠʘʣʴʥʦʝ 

ʨʘʚʥʦʧʨʘʚʠʝ 

ʆʭʨʘʥʘ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʳ 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ɺʦʚʣʝʯʝʥʥʦʩʪʴ ʤʝʩʪʥʳʭ 

ʩʦʦʙʰʝʩʪʚ  

ʄʦʙʠʣʠʟʘʮʠʷ ʧʦʪʝʥ-

ʮʠʘʣʦʚ ʨʘʟʚʠʪʠʷ 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʙʝʜʥʦʩʪʠ, 

ʧʦʚʳʰʝʥʠʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʠ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʈʦʩʪ ʵʢʦʥʦʤʠʢʠ ʯʝʨʝʟ ʧʣʘʥʠʨʦʚʘʥʠʝ 

(ʧʦʜʛʦʪʦʚʢʫ) ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʟʚʠʪʠʷ 
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ɺ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʠ ɸʃ ï ʥʘʫʯʥʦʡ ʦʩʥʦʚʳ ʘʜʘʧʪʠʚʥʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʫʯʘʩʪʚʦʚʘʣʠ ɺ.ɸ. ʅʠʢʦʣʘʝʚ (1987) [4], 

ʂ.ʅ. ɼʴʷʢʦʥʦʚ (2008) [1] ʠ ʜʨʫʛʠʝ ʫʯʸʥʳʝ. ʇʦ ʠʭ ʤʥʝʥʠʶ, ɸʃ ʷʚʣʷʝʪʩʷ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘ ʦʩʥʦʚʝ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ, ʚʳʧʦʣʥʷʶʱʝʡ ʬʫʥʢʮʠʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʩʫʨʩʦʚ, ʩʨʝʜʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, ʚʢʣʶʯʘʝʪ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʚʠʜʦʠʟʤʝʥʸʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʠʥʞʝʥʝʨʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ, ʜʦʨʦʛʠ ʠ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ ʩ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ.  

ɺ ʨʘʤʢʘʭ ɸʃ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ. 

ʎʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʚʷʟʷʤʠ (ʠʣʠ ʧʦʪʦʢʘʤʠ) ï 

ʤʘʪʝʨʠʘʣʴʥʳʤʠ, ʵʥʝʨʛʦʧʦʪʦʢʘʤʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ. ʇʦ ʤʥʝʥʠʶ ɺ.ɸ. 

ʅʠʢʦʣʘʝʚʘ (1987) [4], ʧʦʜʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʶʪ ʩʚʦʠ 

ʬʫʥʢʮʠʠ, ʝʩʣʠ ʦʥʠ ʫʩʪʨʦʝʥʳ ʧʦ ʧʦʜʦʙʠʶ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ, ʯʪʦ ʩʣʝʜʫʝʪ 

ʠʟ ʟʘʢʦʥʘ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʠʩʪʝʤ (ʨʠʩʫʥʦʢ 3).  

ʀʟ ʨʠʩʫʥʢʘ 3 ʩʣʝʜʫʝʪ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ɸʃ ʠʤʝʝʪ ʙʣʦʢʠ ʢʦʥʪʨʦʣʠʨʦʚʘʥʠʷ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ. ʎʝʣʦʩʪʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʠ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʧʦʪʦʢʘʤʠ (ʩʚʷʟʘʤʠ). 

ɺ. ɸ. ʅʠʢʦʣʘʝʚ (1987) [4] ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʠʩʪʝʤ, ʫʧʨʘʚʣʷʶʱʘʷ ʧʦʜʩʠʩʪʝʤʘ ʪʦʛʜʘ ʫʩʧʝʰʥʦ ʩʧʨʘʚʣʷʝʪʩʷ 

ʩʦ ʩʚʦʠʤʠ ʬʫʥʢʮʠʷʤʠ, ʢʦʛʜʘ ʦʥʘ ʙʫʜʝʪ ʫʩʪʨʦʝʥʘ ʪʘʢ ʞʝ ʨʘʟʥʦʦʙʨʘʟʥʦ, ʢʘʢ ʠ 

ʫʧʨʘʚʣʷʝʤʘʷ.  

ɺ. ɸ. ʅʠʢʦʣʘʝʚ (1987) [4] ʩʯʠʪʘʣ ɸʃ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʛʝʦʩʠʩʪʝʤʦʡ ʩ ʠʟʤʝʥʸʥʥʳʤʠ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚ ʩʚʷʟʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʧʨʠʯʠʥʘʤʠ:  

1. ʥʘʤʝʨʝʥʥʘʷ ʟʘʤʝʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʪʦʷʚʰʠʭʩʷ ʬʠʪʦʮʝʥʦʟʦʚ ʥʘ 

ʘʛʨʦʮʝʥʦʟʳ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʤʦʥʦʢʫʣʴʪʫʨʘʤʠ ʨʘʩʪʝʥʠʡ, ʥʘʨʫʰʘʶʱʠʝ 

ʩʪʘʜʠʠ ʩʫʢʮʝʩʩʠʠ ʠ ʮʝʥʦʪʠʯʝʩʢʫʶ ʩʨʝʜʫ; 

2. ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʘʛʨʦʮʝʥʦʟʘʭ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʚʨʝʜʠʪʝʣʠ ʠ ʩʦʨʥʷʢʠ; 

3. ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʧʦʢʨʦʚʦʚ, ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʣʠʷʶʱʠʝ ʥʘ ʠʭ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʠ ʚʳʟʳʚʘʶʱʠʝ ʠʭ ʫʩʢʦʨʝʥʥʫʶ ʵʨʦʟʠʶ ï 

ʜʝʬʣʷʮʠʶ ʧʦʯʚ; 

4. ʭʠʤʠʟʘʮʠʷ ʧʦʯʚ, ʚʳʟʳʚʘʶʱʘʷ ʠʭ ʩʪʝʨʠʣʠʟʘʮʠʶ ʠ ʧʦʜʘʚʣʝʥʠʝ 

ʧʦʯʚʝʥʥʦʡ ʬʘʫʥʳ; 

5. ʠʟʤʝʥʝʥʠʝ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʨʫʛʦʚʦʨʦʪʦʚ ʠ ʥʘʨʫʰʝʥʠʝ 

ʧʠʱʝʚʳʭ ʮʝʧʦʯʝʢ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʦʨʛʘʥʠʟʤʦʚ; 

6. ʩʥʠʞʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʟʥʘʯʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, 

ʢʦʥʚʝʨʛʝʥʮʠʷ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʚʝʜʝʥʠʷ ʘʛʨʘʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; 

7. ʠʟʤʝʥʝʥʠʝ ʚʦʜʥʳʭ ʙʘʣʘʥʩʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʠʩʧʘʨʝʥʠʷ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʦʢʦʚ.  
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ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʉʊ (ɸʃ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʢʦʥʦʤʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʦʜʭʦʜʘʤʠ, ʢʦʥʮʝʧʮʠʷʤʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ, ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʛʣʦʙʘʣʴʥʦʤ 

ʫʨʦʚʥʷʭ, ʥʝ ʦʢʘʟʳʚʘʷ ʛʣʫʙʦʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʤʝʩʪʥʳʝ (ʣʦʢʘʣʴʥʳʝ) ʫʨʦʚʥʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʦʙʣʝʤʘʪʠʢʘ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʉʊ (ɸʃ) ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʞʠʟʥʴ ʥʘʩʝʣʝʥʠʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʨʘʡʦʥʘ, ʦʩʪʘʸʪʩʷ ʠʟʫʯʝʥʥʦʡ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ. 

ʀʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚ ʦʩʥʦʚʥʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʳ 

ʥʘ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʥʘ ʠʭ ʫʧʨʘʚʣʝʥʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʢ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʰʝʩʪʦʷʱʠʭ ʫʨʦʚʥʝʡ ʦʪ ʨʝʩʫʨʩʦʚ, 

ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʘʷ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʠ ʩʥʠʞʝʥʠʝ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚʳʰʝʩʪʦʷʱʠʭ ʚʣʘʩʪʝʡ. 
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ʈʠʩʫʥʦʢ 3. ʄʦʜʝʣʴ ɸʃ (ʘ, ʙ, ʚ ï ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʪʘʜʠʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʧʦʜʩʠʩʪʝʤ ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ). 1 ï ʤʘʪʝʨʠʘʣʴʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʚʷʟʠ; 2 ï ʩʚʷʟʠ ʠʥʬʦʨʤʘʮʠʠ; 3 ï ʩʚʷʟʠ ʫʧʨʘʚʣʝʥʠʷ [1,4].
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ʏʪʦʙʳ ʜʦʩʪʠʛʥʫʪʴ ʜʣʷ ʉʊ (ɸʃ) ʠʭ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʫʞʥʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ 

ʤʝʭʘʥʠʟʤʦʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʪʝʨʨʠʪʦʨʠʠ ʩʤʦʛʫʪ 

ʥʘʨʘʱʠʚʘʪʴ ʩʚʦʶ ʨʝʩʫʨʩʥʫʶ ʙʘʟʫ, ʥʘʨʘʱʠʚʘʪʴ ʠ ʫʢʨʝʧʣʷʪʴ ʬʠʥʘʥʩʦʚʳʡ 

ʧʦʪʝʥʮʠʘʣ. 

ʈʘʟʚʠʪʠʝ ʉʊ (ɸʃ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʙʘʟʳ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ, ʧʨʠʨʦʜʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʠʩʭʦʜʷ ʠʟ ʢʦʪʦʨʳʭ 

ʜʘʣʝʝ ʙʫʜʫʪ ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʪʠʧʳ, ʩʪʝʧʝʥʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʦ ʢʦʪʦʨʳʤ 

ʥʝʦʙʭʦʜʠʤʦ ʠʭ ʨʘʟʚʠʚʘʪʴ (ʨʠʩʫʥʦʢ 4). 

 
ʈʠʩʫʥʦʢ 4. ʅʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ (ʨʘʟʨʘʙʦʪʘʥʦ 

ʘʚʪʦʨʘʤʠ). 

 

 ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʉʊ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʦʙʫʩʪʨʦʡʩʪʚʦ- ɺʆ) ʜʦʣʞʥʦ ʦʧʠʨʘʪʴʩʷ ʥʘ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: 

ʧʦʣʠʪʠʯʝʩʢʠʝ; ʩʦʮʠʘʣʴʥʳʝ; ʵʢʦʥʦʤʠʯʝʩʢʠʝ; ʵʢʦʣʦʛʠʯʝʩʢʠʝ; 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ; ʪʝʭʥʠʯʝʩʢʠʝ; ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ; ʫʨʦʚʝʥʴ ʟʘʥʷʪʦʩʪʠ; 

ʣʘʥʜʰʘʬʪʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ. ʇʦʤʠʤʦ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʉʊ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʫʨʙʘʥʠʟʘʮʠʠ 

ʥʘʩʝʣʝʥʠʷ ʠ ʩʠʩʪʝʤʘ ʨʘʩʩʝʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ.  

ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʘʷ ʉʊ ʠʤʝʝʪ ʩʚʦʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʧʨʠʟʥʘʢʠ ï ʵʪʦ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ, ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ, 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ. ʇʦʵʪʦʤʫ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʉʊ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʷʪʴ ʠʭ 

ʢʨʠʪʝʨʠʠ. 
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ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʜʣʷ ʉʊ 

ʧʨʠʥʠʤʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ - ʉʊ (ʩʝʣʴʩʢʘʷ ʤʝʩʪʥʦʩʪʴ) - ʵʪʦ 

ʪʝʨʨʠʪʦʨʠʷ ʚʥʝ ʛʨʘʥʠʮ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ, ʢʘʢ 

ʪʝʨʨʠʪʦʨʠʷ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʪʘʢ ʠ ʤʝʞʩʝʣʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ [2]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʪ. 2 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 06.09.2003 ʛ. ˉ 131-ʌ3 çʆʙ 

ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè, çʩʝʣʴʩʢʠʤ ʧʦʩʝʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʝʣʴʩʢʠʭ 

ʧʦʩʝʣʝʥʠʡ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʦʙʱʝʡ ʪʝʨʨʠʪʦʨʠʝʡ (ʩʝʣʘ, ʧʦʩʸʣʢʠ, ʩʪʘʥʠʮʳ, 

ʜʝʨʝʚʥʠ, ʭʫʪʦʨʘ, ʢʠʰʣʘʢʠ, ʘʫʣʳ ʠ ʜʨʫʛʠʝ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ), ʚ ʢʦʪʦʨʳʭ 

ʤʝʩʪʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʙʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠ (ʠʣʠ) ʯʝʨʝʟ 

ʚʳʙʦʨʥʳʝ ʦʨʛʘʥʳ ʠ ʠʥʳʝ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ; ʘ ʤʝʞʩʝʣʝʥʥʳʤʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠ ʷʚʣʷʶʪʩʷ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʟʘ ʛʨʘʥʠʮʘʤʠ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʩʝʣʝʥʠʡè. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ 

ʨʘʟʚʠʪʠʷ ʆʕʉʈ-ʆʕʉʈ (Organization for Economic Cooperation and 

Development) ʜʣʷ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʦʚ ʠ ʪʝʨʨʠʪʦʨʠʡ ʨʘʟʨʘʙʦʪʘʣʘ ʩʣʝʜʫʶʱʫʶ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʧʦʜʪʠʧʘ ʉʊ. 

1. ʉʊ ʦʪʜʘʣʸʥʥʳʝ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʜʠʥʘʤʠʯʥʦ. ɺ ʥʠʭ ʚ ʩʬʝʨʝ ʫʩʣʫʛ 

ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʨʦʩʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤ ʨʦʩʪʦʤ ʚ 

ʥʝʢʦʪʦʨʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʢʪʦʨʘʭ (ʢʨʦʤʝ ʗʧʦʥʠʠ). ʕʪʠ ʨʘʡʦʥʳ, ʭʦʪʷ 

ʠʥʦʛʜʘ ʠ ʫʜʘʣʝʥʥʳʝ ʦʪ ʦʩʥʦʚʥʳʭ ʮʝʥʪʨʦʚ, ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʳʤʠ 

ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʨʘʥʩʧʦʨʪʦʤ, ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʠʣʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʪʫʨʠʩʪʦʚ, ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʠ ʥʦʚʳʭ 

ʞʠʪʝʣʝʡ. 

2. ʉʊ ʦʪʜʘʣʸʥʥʳʝ, ʦʪʩʪʘʶʱʠʝ ʚ ʨʘʟʚʠʪʠʠ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʝʝ 

ʤʝʜʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤʠ ʥʘʮʠʦʥʘʣʴʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ. ɿʘʤʝʪʥʳʤʠ ʠʩʢʣʶʯʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʧʷʪʴ ʛʦʩʫʜʘʨʩʪʚ, ʚ 

ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʰʣʦ ʨʘʩʰʠʨʝʥʠʝ ʫʩʣʫʛ: ʐʚʝʮʠʷ ʠ ʅʦʨʚʝʛʠʷ ʠ (ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʚ ʩʚʷʟʠ ʩ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ), 

ʐʚʝʡʮʘʨʠʷ, ʀʨʣʘʥʜʠʷ, ɸʚʩʪʨʠʷ (ʧʦ-ʚʠʜʠʤʦʤʫ, ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʪʫʨʠʟʤʘ). 

ʀʟ ʯʝʪʳʨʝʭ ʧʦʜʪʠʧʦʚ ʥʘʠʙʦʣʝʝ ʩʝʨʴʸʟʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʚ ʦʪʜʘʣʝʥʥʳʭ 

ʩʝʣʴʩʢʠʭ ʤʝʩʪʥʦʩʪʷʭ. 

3. ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʜʠʥʘʤʠʯʥʦ. ʅʘ ʵʪʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʩʝʢʪʦʨʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʙʦʯʠʭ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʀʩʧʘʥʠʠ) ʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʌʠʥʣʷʥʜʠʠ). ɺ ʦʩʥʦʚʥʦʤ, ʵʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʶʪ ʧʣʦʪʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʙʠʟʥʝʩʘ, ʯʘʩʪʦ ʧʦʜʜʝʨʞʠʚʘʝʤʫʶ ʧʨʦʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʨʝʜʥʠʭ 

ʛʦʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʛʘʨʘʥʪʠʨʫʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʩʣʫʛ ʜʣʷ ʙʠʟʥʝʩʘ ʠ ʛʨʘʞʜʘʥ. 

ʕʪʠ ʨʘʡʦʥʳ ʥʘʠʙʦʣʝʝ ʚʦʚʣʝʯʝʥʳ ʚ ʧʨʦʮʝʩʩ ʦʙʨʘʪʥʦʡ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʠʤʝʶʪ 

ʩʘʤʳʝ ʧʨʦʯʥʳʝ ʩʚʷʟʠ ʩʦ ʩʪʦʣʠʯʥʳʤʠ ʮʝʥʪʨʘʤʠ. 

4. ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʦʪʩʪʘʶʱʠʝ ʚ ʨʘʟʚʠʪʠʠ. ɼʣʷ ʜʘʥʥʦʛʦ 

ʧʦʜʪʠʧʘ ʪʝʨʨʠʪʦʨʠʡ ʭʘʨʘʢʪʝʨʝʥ ʙʦʣʝʝ ʤʝʜʣʝʥʥʳʡ ʨʦʩʪ ʚ ʩʬʝʨʝ ʫʩʣʫʛ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʐʚʝʡʮʘʨʠʠ) ʠ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʀʨʣʘʥʜʠʠ). ʕʪʦ ʪʠʧʠʯʥʳʝ ʙʳʚʰʠʝ 
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ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʘʡʦʥʳ, ʧʝʨʝʞʠʚʘʶʱʠʝ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʶ ʩʚʦʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʘʟʳ, ʠʣʠ ʪʝ, ʢʦʪʦʨʳʝ ʧʦʩʪʨʘʜʘʣʠ ʦʪ ʦʪʜʝʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ 

ʦʪ ʢʨʫʧʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʬʦʥʜʘ (ʥʘʧʨʠʤʝʨ, ʟʘʢʨʳʪʠʝ 

ʚʦʝʥʥʦʛʦ ʦʙʲʝʢʪʘ). 

ʅʫʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʩʪʨʘʥ ʦʢʘʟʳʚʘʝʪ ʉʊ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʘ ʝʸ ʪʝʨʨʠʪʦʨʠʠ, ʦʧʨʝʜʝʣʸʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʩʠʣʫ ʩʚʦʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ - ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʜʨ.  

ɺ ʅʦʨʚʝʛʠʠ ʧʦʣʠʪʠʢʘ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʉʊ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʩʠʩʪʝʤʘʤʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʥʘʣʦʛʦʚ ʠ ʨʘʟʜʝʣʝʥʠʷ ʜʦʭʦʜʦʚ ʥʘ ʫʨʦʚʥʝ 

ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. ɺ ʇʦʣʴʰʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ: ʣʴʛʦʪʥʳʝ ʢʨʝʜʠʪʳ (ʥʘ ʧʦʢʫʧʢʫ 

ʟʝʤʣʠ, ʠʥʚʝʩʪʠʮʠʠ ʚ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʪ. ʜ.); ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʙʝʩʧʨʦʮʝʥʪʥʳʭ ʢʨʝʜʠʪʦʚ (ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ); ʩʦʠʥʚʝʩʪʠʨʦʚʘʥʠʝ (ʧʦʜʜʝʨʞʢʘ ʠ ʩʦʟʜʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ); 

ʩʫʙʩʠʜʠʨʦʚʘʪʴ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʩʦʟʜʘʥʠʝ ʢʘʥʘʣʦʚ 

ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʜʞʠʢʠʩʪʘʥ; ʩʥʠʞʝʥʠʝ ʥʘʣʦʛʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ. 

ʇʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʩʭʝʤʳ ʬʠʥʘʥʩʦʚʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ ʟʘ ʜʦʙʨʦʚʦʣʴʥʳʡ ʪʨʫʜ ʬʝʨʤʝʨʦʚ ʧʦ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ɺʝʥʛʨʠʠ ʜʝʡʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʠʧʝʥʜʠʡ ʠ ʛʨʘʥʪʦʚ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʛʨʘʥʪʳ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʥʝʩʢʦʣʴʢʠʤʠ ʤʠʥʠʩʪʝʨʩʪʚʘʤʠ ʠ 

ʚʝʜʦʤʩʪʚʘʤʠ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʦʨʤʳ ʧʦʜʜʝʨʞʢʠ ʟʘ ʩʯʝʪ ʩʚʦʠʭ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ɺ ʌʠʥʣʷʥʜʠʠ ʧʨʦʛʨʘʤʤʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (Local 

Initiative Rural Programme) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʦ 50% ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʦʩʪʫʧʘʝʪ ʦʪ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ï ʠʟ ʯʘʩʪʥʳʭ 

ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ɺ ʌʠʥʣʷʥʜʠʠ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ (ʜʦʩʫʛ, ʩʦʟʜʘʥʠʝ ʤʫʟʝʝʚ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, 

ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʠ ʜʨ.). ʅʘʧʨʠʤʝʨ, ʚʦ ʌʨʘʥʮʠʠ ʩʦʟʜʘʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʧʨʠʨʦʜʥʳʝ ʧʘʨʢʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʦʣʠʪʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʘʟʚʠʪʠʷ 

ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʫʥʠʢʘʣʴʥʳʤ ʠ ʙʦʛʘʪʳʤ ʧʨʠʨʦʜʥʳʤ ʠ 

ʢʫʣʴʪʫʨʥʳʤ ʥʘʩʣʝʜʠʝʤ. ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʩʦʯʝʪʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʵʢʩʪʝʨʥʘʣʠʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʧʘʨʢʦʚ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʠʨʦʜʥʳʤ ʥʘʩʣʝʜʠʝʤ, ʩʦʜʝʡʩʪʚʠʝ ʧʣʘʥʠʨʦʚʘʥʠʶ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʛʘʨʤʦʥʠʯʥʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʝʘʣʠʟʘʮʠʠ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʪʘʢʞʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʚʳʰʝʥʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʦʭʨʘʥʫ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
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ʩʠʩʪʝʤ. ʉʦʟʜʘʥʠʝ ʪʘʢʠʭ ʧʘʨʢʦʚ ʪʘʢʞʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʚ ʩʝʣʴʩʢʠʭ ʤʝʩʪʥʦʩʪʷʭ. 

ʉʨʝʜʠ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʦʮʝʥʠʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʉʊ 

(ɸʃ), ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʪʘʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʘʢ ʚʳʙʦʨ ʢʨʠʪʝʨʠʝʚ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʠʭ ʚʟʘʠʤʥʫʶ ʢʦʦʨʜʠʥʘʮʠʶ. 

ɺʘʞʥʦ ʠʤʝʪʴ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʨʠʪʝʨʠʷʭ ʠ ʧʦʢʘʟʘʪʝʣʷʭ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʂʨʠʪʝʨʠʠ ʨʘʟʚʠʪʠʷ ï ʵʪʦ ʚʳʙʦʨ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ, 

ʪʦ ʝʩʪʴ ʯʝʨʝʟ ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʜʘʥʥʦʝ ʨʘʟʚʠʪʠʝ. ʂʨʠʪʝʨʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ, ʫʯʠʪʳʚʘʷ ʩʫʱʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʉʊ, 

ʟʘʜʘʚʘʪʴ ʦʩʥʦʚʥʫʶ ʮʝʣʴ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ 

ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ 

ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ. ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʞʥʳ 

ʦʮʝʥʠʚʘʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʚʩʝʡ ʩʠʩʪʝʤʳ, ʫʯʠʪʳʚʘʪʴ ʚʟʘʠʤʥʳʝ ʩʚʷʟʠ ʥʘ ʚʩʝʡ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʪʨʘʞʘʪʴ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʠ ʢʘʞʜʫʶ 

ʩʪʘʜʠʶ ʝʝ ʨʘʟʚʠʪʠʷ. ʂʘʞʜʳʡ ʢʨʠʪʝʨʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤ ʥʘʙʦʨʦʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʥʘʙʦʨʦʤ ʩʠʩʪʝʤ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʘʜʝʢʚʘʪʥʫʶ 

ʦʮʝʥʢʫ ʨʘʟʚʠʪʠʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʙʨʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʉʊ 

ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʢʘʞʜʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʩʬʝʨ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʦʧʨʝʜʝʣʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʫʨʦʚʥʠ ʠʟʤʝʥʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʷʭ. 

 ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʬʝʨʫ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʉʊ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ, ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ; ʜʦʣʷ ʚ ɺɺʇ ʩʪʨʘʥʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ; ʩʪʦʠʤʦʩʪʴ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʢʘʞʜʦʛʦ 

ʨʘʙʦʪʥʠʢʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ; ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ ʩ ʢʘʞʜʦʛʦ 

ʛʝʢʪʘʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ; ʜʦʭʦʜ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʨʘʙʦʪʥʠʢʘ, 

ʟʘʥʷʪʦʛʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ ʠ ʧʨ. 

 ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʤ ʪʘʨʠʬʳ ʥʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʣʘʪʝʞʥʳʝ ʪʘʨʠʬʳ ʟʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ 

ʙʳʣʠ ʚʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʳ 1996ʛ.; ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʠ ʂʘʟʘʭʩʪʘʥʝ ʚ 1992ʛ. 

ʆʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʣʦʞʝʥʠʡ ʧʦ ʦʮʝʥʢʝ ʚʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʨʦʜʥʦʛʦ 

ʨʝʩʫʨʩʘ ʠ ʦʧʣʘʪʳ ʫʩʣʫʛ ʧʦ ʝʝ ʜʦʩʪʘʚʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ. 

 ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʚ 1992 ʛʦʜʫ, ʝʩʣʠ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʠʩʧʦʣʴʟʫʝʪ ʚʦʜʫ ʠʟ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʨʦʜʥʠʢ, ʩʘʡ), ʪʦ ʩʪʦʠʤʦʩʪʴ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʫʣʝʚʦʡ, ʥʠʯʝʛʦ ʥʝ ʩʪʦʠʪ. ʇʨʠ ʧʦʜʘʯʝ ʚʦʜʳ ʚ 

ʭʦʟʷʡʩʪʚʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʨʘʡʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

(ʈʋɺʍ) ʫʩʣʫʛʠ ʧʦ ʜʦʩʪʘʚʢʝ 1 ʤ
3
 ʣʠʤʠʪʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʩʪʦʷʪ 3 ʪʳʡʳʥʘ ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʧʦʜʘʯʠ (ʥʘʩʦʩʘʤʠ ʠʣʠ ʩʘʤʦʪʸʢʦʤ), ʘ ʦʧʣʘʪʘ ʚʦʜʳ 

ʩʚʝʨʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʣʠʤʠʪʦʚ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ 6 ʪʳʡʳʥʦʚ ʟʘ ʤ
3
. ʇʨʠ 
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ʥʘʣʠʯʠʠ ʧʦʩʨʝʜʥʠʢʘ ʤʝʞʜʫ ʈʋɺʍ ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʥʘʧʨʠʤʝʨ, ɸɺʇ ʠʣʠ 

çʛʠʜʨʦʩʝʨʚʠʩʘè, ʪʦ ʦʧʣʘʪʘ ʜʣʷ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʫʜʝʪ ʨʘʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʧʦʩʨʝʜʥʠʯʝʩʢʠʭ ʫʩʣʫʛ (ʥʘ 0,5 ʪʳʡʳʥ ʟʘ ʜʦʩʪʘʚʢʫ 1ʤ
3
). ɺ 

ʂʘʟʘʭʩʪʘʥʝ ʚ 1992 ʛʦʜʫ ʧʣʘʪʘ ʟʘ ʚʦʜʫ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʘ ʠ ʚʢʣʶʯʘʝʪ ʜʚʝ 

ʯʘʩʪʠ: ʧʣʘʪʘ ʟʘ ʚʦʜʫ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʘ (ʟʘ 1 ʤ
3
 ʦʧʣʘʪʘ 30,2 ʪʝʥʛʝ) 

ʠ ʧʣʘʪʘ ʟʘ ʝʸ ʜʦʩʪʘʚʢʫ ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʶ (ʟʘ 1 ʤ
3
 ʦʧʣʘʪʘ 5,63 ʪʝʥʛʝ), ʪʘʢʞʝ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʦ ʦʧʣʘʯʠʚʘʪʴ ʅɼʉ ï 20%. ʎʝʥʘ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʩʝʟʦʥʘ ʛʦʜʘ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʩʫʙʩʠʜʠʠ ʚ ʨʘʟʤʝʨʝ 40% ʦʪ ʩʪʦʠʤʦʩʪʠ ʫʩʣʫʛ ʧʦ ʧʦʜʘʯʝ ʚʦʜʳ ʧʨʠ ʫʩʣʦʚʠʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʦʧʣʘʪʳ ʧʦ ʛʨʘʬʠʢʫ. ɺ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʩ 2005 ʛʦʜʘ 

ʧʣʘʪʘ ʟʘ ʚʦʜʫ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʨʘʟʤʝʨʝ 0,3 ʜʠʨ. ʟʘ 1 ʤ
3
 ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʩʝʢʪʦʨʝ ʠ 0,6 ʜʠʨ. ʟʘ 1 ʤ
3
 ʚ ʦʨʦʰʘʝʤʦʤ ʟʝʤʣʝʜʝʣʠʠ. ʅʦ ʟʘ ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʦʝ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʚʳʰʘʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 1,2, ʘ ʟʘ 

ʩʘʤʦʚʦʣʴʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʚʝʥ ʪʨʸʤ ʧʦ ʦʩʥʦʚʥʦʤʫ 

ʪʘʨʠʬʫ. ʂ ʧʨʠʤʝʨʫ, ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ: 1 ʜʦʣʣʘʨ ʉʐɸ=44,5 ʩʦʤʦʚ, 1 ʩʦʤ=100 

ʪʳʡʳʥ (ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2005). 1 ʜʦʣʣʘʨ ʉʐɸ=162,5 ʪʝʥʛʝ, 1 ʪʝʥʛʝ=100 

ʪʳʡʳʥ (ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2005). 1 ʜʦʣʣʘʨ ʉʐɸ=10,2 ʩʦʤ. 1 ʩʦʤ=100 

ʜʠʨ. (ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2022 ʛ.). 

ɺ ʩʬʝʨʝ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʉʊ ʚʳʜʝʣʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʪʘʢʠʝ 

ʢʨʠʪʝʨʠʠ, ʢʘʢ ʩʪʝʧʝʥʠ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʩʝʣʴʩʢʠʭ ʤʝʩʪʥʦʩʪʝʡ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ - 

ʜʦʣʷ ʥʘʩʝʣʝʥʠʷ ʩʝʣʴʩʢʠʭ ʤʝʩʪʥʦʩʪʝʡ, ʟʘʥʷʪʳʭ ʚ ʵʢʦʥʦʤʠʢʝ; ʫʨʦʚʥʠ 

ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʩʝʣʴʩʢʠʭ ʤʝʩʪʥʦʩʪʷʭ; ʫʨʦʚʥʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʳʭ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨ; ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʥʦʤʠʥʘʣʴʥʘʷ ʥʘʯʠʩʣʝʥʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 

ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʩʨʝʜʥʠʝ 

ʦʙʲʝʤʳ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ; ʦʙʲʝʤʳ ʧʣʘʪʥʳʭ ʫʩʣʫʛ, 

ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪʩʷ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘ ʦʜʥʦʛʦ ʯʝʣ. ʠ ʜʨ. [6,8].  

ɼʣʷ ʩʬʝʨʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʉʊ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʩʣʝʜʫʝʪ 

ʩʯʠʪʘʪʴ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʘ ʧʦʢʘʟʘʪʝʣʷʤʠ 

- ʧʨʦʮʝʥʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʦʭʚʘʯʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʧʦ 

ʙʦʨʴʙʝ ʩ ʵʨʦʟʠʝʡ; ʧʨʦʮʝʥʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ; ʩʪʝʧʝʥʴ ʦʭʚʘʪʘ ʧʨʦʝʢʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʦʡ; ʩʪʝʧʝʥʴ 

ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʪʚʝʨʜʳʤʠ ʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ, ʚʢʣʶʯʘʷ ʠ ʩʧʦʩʦʙʳ ʠʭ ʩʙʦʨʘ; 

ʜʦʩʪʫʧ ʥʘʩʝʣʝʥʠʷ ʢ ʯʠʩʪʦʡ ʚʦʜʝ ʠ ʩʘʥʠʪʘʨʠʠ ʠ ʪ.ʧ. 

ʉ ʫʯʸʪʦʤ ʤʝʞʨʘʡʦʥʥʳʭ ʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʦʮʝʥʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʉʊ. ʄʦʜʝʣʴ, 

ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʩ ʫʯʸʪʦʤ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʉʊ ʠ ʪʠʧʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʚ 

ʢʦʪʦʨʦʡ ʦʙʲʝʜʠʥʝʥ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʉʊ (ʨʠʩ. 5). 
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ʈʠʩʫʥʦʢ 5. ʄʦʜʝʣʴ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʉʊ [3] ʩ 

ʥʘʰʠʤʠ ʜʦʧʦʣʥʝʥʠʷʤʠ. 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪʩʷ ʚ ʢʘʞʜʦʤ ʠʟ ʙʣʦʢʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ, ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʦʮʝʥʢʠ, ʥʦ 

ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʟʛʨʘʥʠʯʝʥʦ - ʜʣʷ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʠ ʜʣʷ 

ʪʠʧʦʣʦʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʦʙʱʝʡ ʦʮʝʥʢʠ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʡ 

ʩʧʝʢʪʨ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʘ ʧʨʘʢʪʠʢʝ. 

ʇʦʵʪʦʤʫ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʠʢʫ ʦʮʝʥʢʠ, ʪʠʧʦʣʦʛʠʶ ʠ ʦʙʱʫʶ ʤʦʜʝʣʴ, 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ - ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʦʙʣʘʩʪʝʡ ʚ ʫʢʘʟʘʥʥʦʤ ʨʝʛʠʦʥʝ ʦʧʨʝʜʝʣʝʥʘ ʠʭ ʢʦʤʧʣʝʢʩʥʘʷ 

ʦʮʝʥʢʘ. 

ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʉʊ ʨʘʡʦʥʦʚ ʚ ʫʢʘʟʘʥʥʦʤ ʨʝʛʠʦʥʝ; ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 

ʨʘʡʦʥʦʚ ʚ ʫʢʘʟʘʥʥʦʤ ʨʝʛʠʦʥʝ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʠ ʪʠʧʠʯʥʳʝ ʧʨʠʟʥʘʢʠ 

ʨʘʟʚʠʪʠʷ ʉʊ. 


