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ɺ ʚʳʧʫʩʢʝ ʞʫʨʥʘʣʘ ʩʦʙʨʘʥʳ ʤʘʪʝʨʠʘʣʳ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʝʡ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ.  
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ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ.  
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ɺʣʘʜʠʢʘʚʢʘʟʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅ 
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ɸʥʥʦʪʘʮʠʷ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʫʙʝʥʴʢʦʚ ʚ ʨʝʰʘʶʱʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ 

ʧʘʨʘʤʝʪʨʦʚ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ: ʨʅ ʧʦʯʚʳ, ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʨʠ ʩʥʠʞʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʚ ʩʝʨʝʜʠʥʝ ʚʝʛʝʪʘʮʠʠ ʜʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʢʣʫʙʝʥʴʢʠ ʦʪʤʠʨʘʶʪ, ʠʥʦʛʜʘ ʧʦʣʥʦʩʪʴʶ, ʠ ʧʦʷʚʣʷʶʪʩʷ ʚʥʦʚʴ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʜʦ ʦʧʪʠʤʘʣʴʥʦʡ ʧʦ ʧʝʨʠʬʝʨʠʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ɼʘʥʥʦʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʱʝʛʦ ʠ ʘʢʪʠʚʥʦʛʦ 

ʩʠʤʙʠʦʟʘ. ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʠ ʩʨʝʜʥʝʡ ʤʘʩʩʳ 

ʦʜʥʦʛʦ ʢʣʫʙʝʥʴʢʘ. ʅʘʠʙʦʣʴʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠʤʙʠʦʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʧʦʣʫʯʠʣ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʬʦʥʘ ʈ90ʂ30. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʷ, ʩʦʨʪʘ, ʢʣʫʙʝʥʴʢʠ, ʩʠʤʙʠʦʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, 

ʘʟʦʪʬʠʢʩʘʮʠʷ, ʦʙʱʠʡ ʠ ʘʢʪʠʚʥʳʡ ʩʠʤʙʠʦʟ. 

 

Abstract 

It is known that the formation of nodules to a decisive degree depends on the 

parameters of the main environmental factors: soil pH, moisture, temperature. With a decrease 

in soil moisture in the middle of the growing season to a critical level, the nodules die off, 

sometimes completely, and reappear when the soil moisture is restored to an optimum root 

periphery This circumstance has a great influence on the duration of general and active 

symbiosis. Mineral fertilizers contributed to an increase in the number and average weight of 

one nodule. The symbiotic apparatus was most developed when the background P90K30 was 

introduced. 

Key words: soybeans, varieties, nodules, symbiotic apparatus, nitrogen fixation, 

general and active symbiosis. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʢʦʨʥʷʭ ʩʦʠ ʥʝʦʙʭʦʜʠʤ 

ʩʧʝʮʠʬʠʯʥʳʡ, ʚʠʨʫʣʝʥʪʥʳʡ, ʘʢʪʠʚʥʳʡ ʰʪʘʤʤ ʨʠʟʦʙʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʥʘʯʘʣʴʥʳʝ 

ʬʘʟʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʤʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ ʙʳʚʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ. ʊʘʢ, ʧʦ 

ʩʦʨʪʫ ɺʦʣʥʘ ʚ ʬʘʟʫ 3-ʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ (2017 ʛ.) ʦʥʘ 

ʩʦʩʪʘʚʠʣʘ 11 ʢʛ/ʛʘ, ʚ 2018 ʛ. ï 9, ʘ ʚ 2019 ʛ. ï 11 ʢʛ/ʛʘ. ʇʦ ʚʘʨʠʘʥʪʫ ʈɺʠʥ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 36; 30 ʠ 33 ʢʛ/ʛʘ. ʄʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ ʬʘʟʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ (ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ), ʘ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ. ɺ ʬʘʟʫ 

ʮʚʝʪʝʥʠʷ ʥʘ ʢʦʥʪʨʦʣʝ ʚ 2019 ʛ. ʦʥʘ ʩʦʩʪʘʚʠʣʘ 91 ʢʛ/ʛʘ, ʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʬʦʩʬʦʨʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʙʦʨʘ ʠ ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 123 ʢʛ/ʛʘ. 

ɼʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ ʤʘʩʩʳ ʢʣʫʙʝʥʴʢʦʚ ʧʦ ʩʦʨʪʫ ɹʝʣʴʮʢʘʷ 82 ʙʳʣʘ ʘʥʘʣʦʛʠʯʥʦʡ, ʥʦ ʚ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʤʝʥʴʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (ʪʘʙʣ. 1). 

ɸʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʝʥʳ ʠ ʧʦ ʜʨʫʛʠʤ ʩʦʨʪʘʤ. 

 



ð 6 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʩʠʤʙʠʦʟʘ ʠ ʩʦʨʪʦʪʠʧʘ ʥʘ ʜʠʥʘʤʠʢʫ ʤʘʩʩʳ ʢʣʫʙʝʥʴʢʦʚ ʩʦʠ (ʢʛ/ʛʘ) ʚ 
ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʈʉʆ ɸʣʘʥʠʷ(2017-2019ʛʛ) 

ʇʦʢʘʟʘʪʝʣʴ 
2017 ʛ. 2018 ʛ. 2019 ʛ. 

ʂʦʥʪ. ʈɺʠʥ. ʂʦʥʪ. ʈɺʠʥ. ʂʦʥʪ. ʈɺʠʥ. 

ɺʦʣʥʘ 

1-ʡ ʪʨʦʡʯʘʪʳʡ ʣʠʩʪ 4 6 2 3 5 9 

3-ʡ ʪʨʦʡʯʘʪʳʡ ʣʠʩʪ 11 36 9 30 11 33 

ɺʝʪʚʣʝʥʠʝ 31 70 27 53 38 74 

ɹʫʪʦʥʠʟʘʮʠʷ 64 149 61 138 71 172 

ʎʚʝʪʝʥʠʝ 86 204 81 186 91 214 

ʌʘʟʘ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ 111 236 101 199 129 249 

ʅʘʯʘʣʦ ʥʘʣʠʚʘ ʩʝʤʷʥ 104 198 96 175 109 222 

ʅʘʣʠʚ ʩʝʤʷʥ 86 174 80 136 81 161 

ʅʘʯʘʣʦ ʩʦʟʨʝʚʘʥʠʷ 46 79 23 53 51 74 

ɹʝʣʴʮʢʘʷ 82 

1-ʡ ʪʨʦʡʯʘʪʳʡ ʣʠʩʪ 3 3 2 3 4 4 

3-ʡ ʪʨʦʡʯʘʪʳʡ ʣʠʩʪ 9 21 9 17 9 23 

ɺʝʪʚʣʝʥʠʝ 27 62 23 50 28 54 

ɹʫʪʦʥʠʟʘʮʠʷ 43 98 40 93 49 114 

ʎʚʝʪʝʥʠʝ 53 129 51 111 59 143 

ʌʘʟʘ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ 76 154 73 146 83 177 

ʅʘʯʘʣʦ ʥʘʣʠʚʘ ʩʝʤʷʥ 74 132 59 108 80 180 

ʅʘʣʠʚ ʩʝʤʷʥ 51 104 42 72 49 122 

ʅʘʯʘʣʦ ʩʦʟʨʝʚʘʥʠʷ 31 51 22 32 41 54 

 
ʇʝʨʠʦʜ ʦʪ ʥʘʯʘʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʣʫʙʝʥʴʢʦʚ ʜʦ ʠʭ ʧʦʣʥʦʛʦ ʣʠʟʠʩʘ ʥʘʟʳʚʘʝʪʩʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʙʱʝʛʦ ʩʠʤʙʠʦʟʘ, ʘ ʧʝʨʠʦʜ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩ 
ʣʝʛʛʝʤʦʛʣʦʙʠʥʦʤ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʘʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʟʘ. ʇʦʩʢʦʣʴʢʫ ʦʥ 
ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʣʫʙʝʥʴʢʦʚ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʭʦʣʝʛʣʦʙʠʥ ʜʦ ʠʭ ʧʦʣʥʦʛʦ 
ʣʠʟʠʩʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʟʘ ʚʩʝʛʜʘ ʤʝʥʴʰʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 
ʦʙʱʝʛʦ ʩʠʤʙʠʦʟʘ ʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʵʪʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʙʫʜʝʪ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʤʝʥʝʝ 
ʙʣʘʛʦʧʨʠʷʪʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʩʠʤʙʠʦʟʘ [1, 2]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʟʘ ʧʦ ʩʦʨʪʫ ɺʦʣʥʘ 
ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʜʘ ʠ ʚʘʨʠʘʥʪʘ ʚ ʧʨʝʜʝʣʘʭ 71-77, ʦʙʱʝʛʦ ï 83-87 ʜʥʝʡ, ʘ 
ʧʦ ʩʦʨʪʫ ɹʝʣʴʮʢʘʷ 82 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 75-78 ʠ 83-91 ʜʝʥʴ (ʪʘʙʣ. 2). ɸʥʘʣʦʛʠʯʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʝʥʳ ʠ ʧʦ ʜʨʫʛʠʤ ʩʦʨʪʘʤ. 

ʊʘʙʣʠʮʘ 2 
ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʱʝʛʦ ʠ ʘʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʟʘ (ʜʥʝʡ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʨʪʦʪʠʧʘ ʠ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ (2017-2019ʛʛ) 

ʇʦʢʘʟʘʪʝʣʴ 
2017 ʛ. 2018 ʛ. 2019 ʛ. 

ʂʦʥʪ. ʈɺʠʥ. ʂʦʥʪ. ʈɺʠʥ. ʂʦʥʪ. ʈɺʠʥ. 

ɺʦʣʥʘ 

ʆʙʨʘʟʦʚʘʥʠʝ ʢʣʫʙʝʥʴʢʦʚ 24.5 22.5 25.5 23.5 24.5 23.5 

ʇʦʷʚʣʝʥʠʝ ʃʙ 29.5 28.5 30.5 29.5 28.5 27.5 

ʇʝʨʝʭʦʜ ʃʙ ʚ ʍʙ 8.8 10.8 8.8 8.8 8.8 11.8 

ʃʠʟʠʩ ʢʣʫʙʝʥʴʢʦʚ 15.8 16.8 15.8 15.8 15.8 18.8 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʠʤʙʠʦʟʘ: ʦʙʱʝʛʦ 84 87 83 85 84 85 

ʘʢʪʠʚʥʦʛʦ 72 75 71 72 73 77 

ɹʝʣʴʮʢʘʷ 82 

ʆʙʨʘʟʦʚʘʥʠʝ ʢʣʫʙʝʥʴʢʦʚ 26.5 26.5 29.5 28.5 24.5 22.5 

ʇʦʷʚʣʝʥʠʝ ʃʙ 31.5 30.5 31.5 31.5 28.5 25.5 

ʇʝʨʝʭʦʜ ʃʙ ʚ ʍʙ 13.8 12.8 14.8 14.8 12.8 10.8 

ʃʠʟʠʩ ʢʣʫʙʝʥʴʢʦʚ 17.8 17.8 19.8 20.8 18.8 20.8 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʩʠʤʙʠʦʟʘ: ʦʙʱʝʛʦ 
84 84 83 85 87 91 

ʘʢʪʠʚʥʦʛʦ 75 75 76 76 77 78 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 7 ð   

 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʫʙʝʥʴʢʦʚ ʚ ʨʝʰʘʶʱʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ 

ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ: ʨʅ ʧʦʯʚʳ, ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, 

ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʚ ʩʝʨʝʜʠʥʝ ʚʝʛʝʪʘʮʠʠ ʜʦ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʢʣʫʙʝʥʴʢʠ ʦʪʤʠʨʘʶʪ, ʠʥʦʛʜʘ ʧʦʣʥʦʩʪʴʶ, ʠ ʧʦʷʚʣʷʶʪʩʷ ʚʥʦʚʴ ʧʨʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʜʦ ʦʧʪʠʤʘʣʴʥʦʡ ʧʦ ʧʝʨʠʬʝʨʠʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. 

ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʱʝʛʦ ʠ 

ʘʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʟʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ ʟʘʚʠʩʠʪ ʦʪ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠ ʫʩʣʦʚʠʡ ʠʭ 

ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝʠʟʤʝʥʥʦʡ ʥʝ ʙʦʣʝʝ 7-10 ʜʥʝʡ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʠʢʩʘʮʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʘ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ 

ʪʝʭ ʢʣʫʙʝʥʴʢʘʭ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʣʝʛʛʝʤʦʛʣʦʙʠʥ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʠʭ ʤʘʩʩʫ ʩ ʣʝʛʛʝʤʦʛʣʦʙʠʥʦʤ, ʘ ʦʙʱʫʶ ʤʘʩʩʫ ï ʣʠʰʴ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʪʝʧʝʥʠ ʘʢʪʠʚʥʦʩʪʠ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ [3]. 

ʂʦʣʠʯʝʩʪʚʦ ʩʠʤʙʠʦʪʠʯʝʩʢʠ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʤʘʩʩʳ 

ʢʣʫʙʝʥʴʢʦʚ ʩ ʣʝʛʛʝʤʦʛʣʦʙʠʥʦʤ, ʥʦ ʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ [4]. 

ɸʢʪʠʚʥʳʡ ʩʠʤʙʠʦʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʟʘ ʚʝʛʝʪʘʮʠʶ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʩʫʤʤʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ɸʉʇ ʟʘ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ. ʊʘʢ ʞʝ ʨʘʩʩʯʠʪʳʚʘʶʪ ʦʙʱʠʡ ʩʠʤʙʠʦʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ (ʆʉʇ), ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʤʘʩʩʫ ʚʩʝʭ ʢʣʫʙʝʥʴʢʦʚ (ʨʠʩ. 1). ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʠʤʝʝʪ ʩʢʦʨʝʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʝʛʦ ʦʧʨʝʜʝʣʷʶʪ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʩʠʤʙʠʦʟʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʙʦʣʴʰʝ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʤʘʩʩʝ ʢʣʫʙʝʥʴʢʦʚ ʩ ʣʝʛʛʝʤʦʛʣʦʙʠʥʦʤ, ʯʝʤ ʥʘ ʦʙʱʝʡ ʤʘʩʩʝ 

ʢʣʫʙʝʥʴʢʦʚ [5]. 

 
ʈʠʩ. 1. ɸʢʪʠʚʥʳʡ ʠ ʦʙʱʠʡ ʩʠʤʙʠʦʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʦʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʦʪʠʧʘ ʠ ʫʩʣʦʚʠʡ 

ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʈʉʆ-ɸʣʘʥʠʷ 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ɸʉʇ ʩʦʨʪʘ ɺʦʣʥʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦ ʛʦʜʘʤ 

ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 4757-5944 ʝʜʠʥʠʮ, ʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʙʦʨʘ 

ʠ ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ ï 9668-12826 ʝʜʠʥʠʮ. ɸʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʦʨʪʫ ɹʝʣʴʮʢʘʷ 

82 ʩʦʩʪʘʚʠʣʠ: 3365-4279 ʠ 6644-9404 ʝʜʠʥʠʮʳ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʆʉʇ ʤʳ 

ʥʘʙʣʶʜʘʣʠ ʚ 2019 ʛ.: ʧʦ ʩʦʨʪʫ ɺʦʣʥʘ ï 15729 ʝʜʠʥʠʮ, ʧʦ ʩʦʨʪʫ ɹʝʣʴʮʢʘʷ 82 ï 11196 

ʝʜʠʥʠʮ. 

ɺʳʚʦʜʳ 

1. ʄʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʦ ʬʘʟʳ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ (ʚ ʵʪʫ ʬʘʟʫ 

ʜʦʩʪʠʛʘʣʘ ʤʘʢʩʠʤʫʤʘ), ʘ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʘʩʴ. ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʷ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʙʦʨʘ ʠ 

ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 123 ʢʛ/ʛʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 



ð 8 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʘʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʟʘ ʧʦ ʩʦʨʪʫ ɺʦʣʥʘ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʜʘ 

ʠ ʚʘʨʠʘʥʪʘ ʚ ʧʨʝʜʝʣʘʭ 71-77 ʜʥʝʡ, ʦʙʱʝʛʦ ï 83-87 ʜʥʝʡ. 

2. ɸʉʇ ʩʦʨʪʘ ɺʦʣʥʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦ ʛʦʜʘʤ ʠʟʤʝʥʷʣʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 4757-5944 ʝʜʠʥʠʮʳ, ʘ ʧʦ ʬʦʥʫ ʈɺʠʥ. ï 9668-12826. ʉʨʝʜʠ 

ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʚʳʩʦʢʦʡ ʋɸʉ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʦʨʪ ʍʦʜʩʦʥ ï 9,4-

14,9 ʛ/ʢʛÖʩʫʪ. ʇʦ ʚʘʨʠʘʥʪʫ ʈɺʠʥ. ʫʤʝʥʴʰʘʣʘʩʴ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ, 

ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ 1 ʢʛ ʢʣʫʙʝʥʴʢʦʚ; ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʫʤʝʥʴʰʘʣʦʩʴ 

ʩʦʦʪʥʦʰʝʥʠʝ ʌʉʇ/ɸʉʇ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʙʝʟʘʚʘʨʠʡʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʤʳʩʣʦʚʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʨʝʟʝʨʚʫʘʨʦʚ, 

ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʦʢ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ  ʇɸʆ 

çʅʂ çʈʦʩʥʝʬʪʴè.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʨʦʤʳʩʣʦʚʳʡ ʪʨʫʙʦʧʨʦʚʦʜ, 

ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ, ʤʦʣʥʠʝʟʘʱʠʪʘ, ʧʨʦʤʳʩʣʦʚʳʡ ʨʝʟʝʨʚʫʘʨʥʳʡ ʧʘʨʢ. 

 

Abstract 

The work provides an overview of modern technical solutions ensuring trouble-free 

operation of field pipelines and reservoirs, large-size equipment and production sites at  the 

Rosneft oil company. 

Keywords: industrial safety, field pipeline, depressurization, lightning protection, 

field reservoir fleet. 

 

ʉʦʩʪʦʷʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʥʝʬʪʝʜʦʙʳʯʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʘʚʘʨʠʡʥʦʩʪʠ, ʩʤʝʨʪʝʣʴʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʚʳʟʚʘʥʥʦʛʦ 

ʘʚʘʨʠʷʤʠ ʫʱʝʨʙʘ. ʉʚʝʜʝʥʠʷ ʦ ʚʝʣʠʯʠʥʘʭ ʠ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ 

ʧʝʨʠʦʜ ʩ 2012 ʛʦʜʘ ʧʦ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ 2019 ʛʦʜʘ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ. 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 9 ð   
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ʈʠʩʫʥʦʢ - ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ [1]. 

 

ɺ ʪʘʙʣʠʮʝ  ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʈʦʩʪʝʭʥʘʜʟʦʨʘ [1] ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʘʚʘʨʠʡ ʥʘ 

ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦ ʚʠʜʘʤ. 

ʊʘʙʣʠʮʘ  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʚʘʨʠʡ ʚ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʝ ʟʘ 2014-2018 ʛʦʜʳ 
ɺʠʜ ʘʚʘʨʠʠ ɻʦʜʳ     

 2014 2015 2016 2017 2018 

ʆʪʢʨʳʪʳʝ ʬʦʥʪʘʥʳ ʠ ʚʳʙʨʦʩʳ 6 5 2 9 3 

ɺʟʨʳʚʳ ʠ ʧʦʞʘʨʳ ʥʘ ʦʙʲʝʢʪʘʭ 2 5 2 3 1 

ʇʘʜʝʥʠʝ ʙʫʨʦʚʳʭ ʚʳʰʝʢ, ʨʘʟʨʫʰʝʥʠʝ ʠʭ ʯʘʩʪʝʡ 1 1 1 0 1 

ʇʨʦʯʠʝ (ʨʘʟʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʣʠʚʳ ʥʝʬʪʝʩʦʜʝʨʞʘʱʝʡ 

ʞʠʜʢʦʩʪʠ) 

9 6 3 4 4 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʘʚʘʨʠʡ ʩʚʷʟʘʥʘ ʩ  ʨʘʟʨʫʰʝʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʣʠʚʦʤ ʥʝʬʪʝʩʦʜʝʨʞʘʱʝʡ 

ʞʠʜʢʦʩʪʠ. ʇʨʠ ʥʘʣʠʯʠʠ ʠʩʪʦʯʥʠʢʦʚ ʟʘʞʠʛʘʥʠʷ (ʦʪʢʨʳʪʳʡ ʦʛʦʥʴ, ʠʩʢʨʳ ʠ ʪ.ʜ.) 

ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʛʦʨʘʥʠʝ ʠʣʠ ʚʟʨʳʚ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʞʘʨ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʩʧʝʮʠʘʣʠʩʪʳ ʥʘʟʳʚʘʶʪ ʠʟʥʦʩ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦʩʣʝʜʩʪʚʠʷʤʠ ʪʘʢʠʭ ʘʚʘʨʠʡ ʷʚʣʷʝʪʩʷ ʩʛʦʨʝʚʰʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʪʝʭʥʠʢʘ, ʫʥʠʯʪʦʞʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʨʝʜʧʨʠʷʪʠʷ 

ʚʳʥʫʞʜʝʥʳ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʦʮʝʩʩ ʜʦʙʳʯʠ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʨʝʤʦʥʪʘ, ʧʦʜʚʝʨʛʘʷʩʴ ʰʪʨʘʬʘʤ ʩʦ ʩʪʦʨʦʥʳ ʢʦʥʪʨʘʛʝʥʪʦʚ, ʪʝʨʷʷ ʨʝʧʫʪʘʮʠʶ ʥʘʜʸʞʥʦʛʦ 

ʧʘʨʪʥʸʨʘ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʩʙʦʨʘ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ ʢ ʪʨʘʥʩʧʦʨʪʫ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʉʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʝʬʪʠ ʢ ʪʨʘʥʩʧʦʨʪʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʜʦʙʳʚʘʶʱʠʝ 

ʩʢʚʘʞʠʥʳ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʛʨʫʧʧʦʚʳʝ ʟʘʤʝʨʥʳʝ ʫʩʪʘʥʦʚʢʠ (ɸɻɿʋ), ʜʦʞʠʤʥʳʝ 

ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ (ɼʅʉ) ʠʣʠ ʩʝʧʘʨʘʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʩ ʥʘʩʦʩʥʦʡ ʦʪʢʘʯʢʦʡ, ʘ ʪʘʢʞʝ 

ʮʝʥʪʨʘʣʴʥʳʡ ʧʫʥʢʪ ʩʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ, ʛʘʟʘ ʠ ʚʦʜʳ (ʎʇʇʅ). ɺʩʝ ʵʣʝʤʝʥʪʳ ʵʪʦʡ 

ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ (ʧʨʦʤʳʩʣʦʚʳʭ) 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ.  

ɺ ʩʠʩʪʝʤʘʭ ʩʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʨʦʤʳʩʣʦʚʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ, ʧʨʠ ʵʪʦʤ ʦʙʲʝʤʳ ʫʪʝʯʝʢ ʤʦʛʫʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ (ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʢʫʙʦʤʝʪʨʦʚ ʜʦ ʩʦʪʝʥ ʠʣʠ ʪʳʩʷʯ ʢʫʙʦʤʝʪʨʦʚ 



ð 10 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʥʝʬʪʝʩʦʜʝʨʞʘʱʝʡ ʞʠʜʢʦʩʪʠ). ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʚʘʨʠʠ ʩʚʷʟʘʥʥʳʝ 

ʩ ʨʘʟʨʫʰʝʥʠʝʤ ʧʨʦʤʳʩʣʦʚʳʭ ʨʝʟʝʨʚʫʘʨʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʦʙʳʯʥʦ ʦʪ ʧʷʪʠ ʜʦ ʜʚʘʜʮʘʪʠ ʠ 

ʙʦʣʝʝ ʪʳʩʷʯ ʢʫʙʦʤʝʪʨʦʚ ʥʝʬʪʝʩʦʜʝʨʞʘʱʝʡ ʞʠʜʢʦʩʪʠ.  

ɹʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʦʤʳʩʣʦʚʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʨʝʟʝʨʚʫʘʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʘʢ ʩʚʦʡʩʪʚʘ ʧʝʨʝʢʘʯʠʚʘʝʤʳʭ ʠ ʭʨʘʥʠʤʳʭ ʩʨʝʜ, 

ʚʝʣʠʯʠʥʳ ʠ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʥʘʛʨʫʟʦʢ ʥʘ ʤʘʪʝʨʠʘʣ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ 

ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʢʣʶʯʝʥʠʝ ʫʩʣʦʚʠʡ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʠ ʚʟʨʳʚʦʚ. 

ʇʝʨʝʢʘʯʠʚʘʝʤʳʝ ʠ ʭʨʘʥʠʤʳʝ ʥʘ ʧʨʦʤʳʩʣʝ ʥʝʬʪʴ ʠ ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʝ ʞʠʜʢʦʩʪʠ 

ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʟʥʘʯʠʪʝʣʴʥʳʤ ʛʘʟʦʩʦʜʝʨʞʘʥʠʝʤ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʢʠʩʣʳʭ ʛʘʟʦʚ), ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ. ʕʪʠ ʩʚʦʡʩʪʚʘ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʚʳʩʦʢʫʶ ʢʦʨʨʦʟʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪ ʚʝʣʠʯʠʥʳ ʥʘʜʸʞʥʦʩʪʠ ʠ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ ʨʘʙʦʪʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ.   

ʅʘʛʨʫʟʢʠ ʥʘ ʤʘʪʝʨʠʘʣʳ ʧʨʦʤʳʩʣʦʚʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʨʝʟʝʨʚʫʘʨʦʚ ʦʪʣʠʯʘʶʪʩʷ 

ʮʠʢʣʠʯʥʦʩʪʴʶ ʠ ʥʝʣʠʥʝʡʥʦʩʪʴʶ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʪʘʣʦʩʪʥʳʤ ʧʨʦʮʝʩʩʘʤ ʠ ʫʩʢʦʨʷʝʪ 

ʨʘʟʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ. ɺʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʫʩʪʘʣʦʩʪʥʳʭ ʠ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ʥʝʚʦʟʤʦʞʥʘ. ʇʨʦʤʳʩʣʦʚʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʠ ʨʝʟʝʨʚʫʘʨʳ ʢʘʢ ʦʙʲʝʢʪʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʩʴʤʘ ʤʘʩʰʪʘʙʥʳ.  

ʇʨʦʤʳʩʣʦʚʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʜʠʘʤʝʪʨʳ, ʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ. ʇʨʦʤʳʩʣʦʚʳʝ ʨʝʟʝʨʚʫʘʨʳ ʦʪʣʠʯʘʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʛʘʙʘʨʠʪʘʤʠ ʠ ʦʙʱʝʡ ʜʣʠʥʦʡ ʩʚʘʨʥʳʭ ʰʚʦʚ, ʭʦʪʷ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʘ ʦʜʥʦʡ ʧʣʦʱʘʜʢʝ. ʇʨʦʚʦʜʠʤʘʷ ʚ ʨʘʤʢʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 

ʘʫʜʠʪʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʝʬʝʢʪʦʩʢʦʧʠʷ ʟʘʪʨʘʛʠʚʘʝʪ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ 

ʫʯʘʩʪʢʠ ʠ ʫʟʣʳ, ʦʪʣʠʯʘʝʪʩʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʠ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʠ ʚʳʚʦʜ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʚʨʝʤʷ ʨʘʙʦʪ [2].  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʰʝʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʘʚʘʨʠʡʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʨʦʤʳʩʣʦʚʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʨʝʟʝʨʚʫʘʨʦʚ ʜʦʣʞʥʳ ʧʦʟʚʦʣʷʪʴ ʙʳʩʪʨʦ, ʥʝʜʦʨʦʛʦ ʠ ʚ 

ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʧʨʦʚʦʜʠʪʴ ʚʳʩʦʢʦʪʦʯʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʦʧʝʨʘʪʠʚʥʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʦʮʠʬʨʦʚʘʥʥʦʤ ʠ ʫʜʦʙʥʦʤ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʠʜʝ ʦʧʝʨʘʪʠʚʥʦʤʫ ʧʝʨʩʦʥʘʣʫ ʧʨʦʤʳʩʣʘ.  

ʂ ʪʘʢʠʤ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʨʠʤʝʥʝʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʝʢ (ʉʆʋ) ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ) ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʧʨʦʤʳʩʣʦʚʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʦʢ [3-5].  

ʆʪʩʫʪʩʪʚʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʠ ʚʟʨʳʚʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʛʝʨʤʝʪʠʟʘʮʠʝʡ ʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʝʨʘʤʠ ʧʦ ʠʩʢʣʶʯʝʥʠʶ ʠʩʪʦʯʥʠʢʦʚ 

ʟʘʞʠʛʘʥʠʷ ʚ ʟʦʥʘʭ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʦʩʪʠʞʝʥʠʷ ʚʝʣʠʯʠʥʳ ʅʂʇʈ ʧʝʨʝʢʘʯʠʚʘʝʤʳʭ ʠ 

ʭʨʘʥʠʤʳʭ ʩʨʝʜ.  

ɼʣʷ ʧʨʦʤʳʩʣʦʚʳʭ ʨʝʟʝʨʚʫʘʨʦʚ, ʠʤʝʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʚʷʟʴ ʩ ʘʪʤʦʩʬʝʨʦʡ 

ʯʝʨʝʟ ʜʳʭʘʪʝʣʴʥʳʝ ʠ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʢʣʘʧʘʥʳ, ʠʩʢʣʶʯʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʟʘʞʠʛʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ. ʀʩʢʣʶʯʝʥʠʝ ʠʣʠ ʩʥʠʞʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʩʣʫʯʘʡʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʞʠʛʘʥʠʷ ʚ ʨʝʟʝʨʚʫʘʨʥʳʭ ʧʘʨʢʘʭ 

ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʝʡ. ʇʨʠ ʵʪʦʤ ʥʝʚʦʟʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʤʦʱʥʳʡ 

ʧʨʠʨʦʜʥʳʡ ʠʩʪʦʯʥʠʢ ʟʘʞʠʛʘʥʠʷ ʚ ʚʠʜʝ ʨʘʟʨʷʜʦʚ ʘʪʤʦʩʬʝʨʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʣʥʠʝʟʘʱʠʪʳ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

(ʨʝʟʝʨʚʫʘʨʦʚ, ʨʝʟʝʨʚʫʘʨʥʳʭ ʧʘʨʢʦʚ) ʥʝ ʫʯʠʪʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ (ʩʢʦʣʴʟʷʱʠʭ) ʠʩʢʨʦʚʳʭ ʨʘʟʨʷʜʦʚ [6]. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ 

ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ ʠ ʤʝʪʦʜʦʚ ʘʢʪʠʚʥʦʡ ʤʦʣʥʠʝʟʘʱʠʪʳ [7-10]. 

ɼʣʷ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʧʨʦʤʳʩʣʦʚʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ 

ʠʩʢʣʶʯʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʞʠʛʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 11 ð   

 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʆʩʥʦʚʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʷʚʣʷʶʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʦʡ ʤʘʨʢʠʨʦʚʢʠ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʙʳʩʪʨʦʝ 

ʦʙʥʘʨʫʞʝʥʠʝ ʬʘʢʪʘ ʠ ʤʝʩʪʘ ʫʪʝʯʝʢ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʪʘʣʠ ʩʠʩʪʝʤʘ ʧʨʦʤʳʩʣʦʚʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʨʝʟʝʨʚʫʘʨʥʳʡ ʧʘʨʢ ʫʩʪʘʥʦʚʢʠ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ ʇɸʆ çʅʂ 

çʈʦʩʥʝʬʪʴè, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ  ʘʥʘʣʠʟʘ 

ʩʦʩʪʦʷʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʦʨʤʘʪʠʚʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʜʘʥʥʳʭ ʦʙʲʝʢʪʘʭ ʚʳʧʦʣʥʷʶʪʩʷ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʬʘʢʪʦʨʳ, ʧʦʚʳʰʘʶʱʠʝ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʘʚʘʨʠʡ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʫʚʝʣʠʯʝʥʠʶ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ: 

- ʧʦʜʛʦʪʘʚʣʠʚʘʝʤʘʷ ʢ ʪʨʘʥʩʧʦʨʪʫ ʥʝʬʪʴ ʠ ʦʪʜʝʣʷʝʤʳʝ ʧʦʜʪʦʚʘʨʥʳʝ ʚʦʜʳ 
ʦʪʣʠʯʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʝʣʠʯʠʥʳ ʨʅ ʠ ʩʪʝʧʝʥʴʶ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ; 

- ʧʨʦʤʳʩʣʦʚʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʠ ʨʝʟʝʨʚʫʘʨʳ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʜʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ (ʙʦʣʝʝ 20 ʣʝʪ); 

- ʦʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʪʝʯʝʢ ʥʘ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ 
ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ; 

- ʚʳʷʚʣʝʥʠʝ ʤʝʩʪ ʫʪʝʯʝʢ ʧʨʦʚʦʜʠʪʩʷ ʚʠʟʫʘʣʴʥʦ ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 
ʦʩʤʦʪʨʘʭ ʠ ʧʝʰʠʭ ʦʙʭʦʜʘʭ ʧʝʨʩʦʥʘʣʦʤ; 

- ʤʦʣʥʠʝʟʘʱʠʪʘ ʨʝʟʝʨʚʫʘʨʦʚ ʚʳʧʦʣʥʝʥʘ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʠʥʦʯʥʳʭ 
ʩʪʝʨʞʥʝʚʳʭ ʤʦʣʥʠʝʧʨʠʸʤʥʠʢʦʚ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ ʇɸʆ çʅʂ 

çʈʦʩʥʝʬʪʴè ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʚʳʩʠʪʴ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʫʪʝʯʝʢ ʠ ʩʥʠʟʠʪʴ ʠʭ 

ʨʘʟʤʝʨʳ ʟʘ ʩʯʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʉʆʋ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ɹʇʃɸ.  

ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʆʆʆ çɺʝʡʚʢʦʥʪʨʦʣʴè [11]. ɺ ʜʘʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʚʭʦʜʠʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʝʢ ʜʣʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ (ʉʆʋ) 

WaveControl ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ (ɹʇʃɸ). ɺ 

ʨʘʙʦʪʝ ʉʆʋ WaveControl ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʤʙʠʥʘʮʠʷ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ ʦʙʥʘʨʫʞʝʥʠʷ - 

ʘʥʘʣʠʟʘ ʚʦʣʥ ʧʝʨʝʧʘʜʦʚ ʜʘʚʣʝʥʠʡ, ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʙʘʣʘʥʩʘ ʠ ʤʦʜʝʣʠ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʨʝʞʠʤʦʚ (ʤʝʪʦʜ RTTM). ʊʘʢʦʝ 

ʩʦʯʝʪʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ. ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʢʠ, ʉʆʋ WaveControl 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʜʘʝʪ ʢʦʤʘʥʜʫ ʥʘ ʚʳʣʝʪ ɹʇʃɸ ʚ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʤʝʩʪʦ ʨʝʛʠʩʪʨʘʮʠʠ 

ʫʪʝʯʢʠ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ 

ʫʪʝʯʢʠ, ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠʣʠ ʪʝʭʥʠʢʠ. ʇʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ɹʇʃɸ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʤʝʩʪʦ ʩʚʦʝʛʦ ʙʘʟʠʨʦʚʘʥʠʷ. 

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʠ ʥʘʣʠʯʠʝ ʧʨʘʢʪʠʢʠ ʝʸ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʥʝʬʪʝʛʘʟʦʚʳʭ ʦʙʲʝʢʪʘʭ ʈʦʩʩʠʠ. ʉʆʋ WaveControl ʫʩʧʝʰʥʦ ʧʨʦʰʣʘ 

ʠʩʧʳʪʘʥʠʷ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʆʆʆ çʃʋʂʆʁʃ-ʊʨʘʥʩè. ʆɸʆ çʉʣʘʚʥʝʬʪʴ-

ʄʝʛʠʦʥʥʝʬʪʝʛʘʟè. ʆɸʆ çɹʘʰʥʝʬʪʴè. ʉʠʩʪʝʤʘ ʫʩʪʘʥʦʚʣʝʥʘ ʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ 

ʦʙʲʝʢʪʘʭ ʪʘʢʠʭ ʢʦʤʧʘʥʠʡ, ʢʘʢ ʆɸʆ çʉʨʝʜʥʝ-ʚʦʣʞʩʢʠʡ ʪʨʘʥʩʥʝʬʪʝʧʨʦʜʫʢʪè (ʫʯʘʩʪʦʢ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʝʬʪʝʧʨʦʜʫʢʪʦʧʨʦʚʦʜʘ çɸʣʴʤʝʪʴʝʚʩʢ - ʅ.ʅʦʚʛʦʨʦʜè), Saudi Aramco 

(ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ). 

ɼʣ̫ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʘʱʠʪʳ ʧʨʦʤʳʩʣʦʚʳʭ ʨʝʟʝʨʚʫʘʨʦʚ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʫʩʪʨʦʡʩʪʚʘ ʘʢʪʠʚʥʦʡ ʤʦʣʥʠʝʟʘʱʠʪʳ ʚ ʚʠʜʝ ʤʦʣʥʠʝʦʪʚʦʜʘ 

PREVECTRON ʬʨʘʥʮʫʟʩʢʦʡ ʬʠʨʤʳ  Indelec [12]. ɼʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʦʙʝʩʧʝʯʘʪ ʟʘʱʠʪʫ 

ʨʝʟʝʨʚʫʘʨʦʚ ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ (ʩʢʦʣʴʟʷʱʠʭ) ʠʩʢʨʦʚʳʭ ʨʘʟʨʷʜʦʚ. ʇʨʠ ʵʪʦʤ ʥʘʜʝʞʥʦʩʪʴ 

ʟʘʱʠʪʳ ʧʦʚʳʩʠʪʩʷ, ʧʨʦʠʟʦʡʜʝʪ ʫʚʝʣʠʯʝʥʠʝ ʟʦʥʳ ʟʘʱʠʪʳ ʧʨʠ ʩʥʠʞʝʥʠʠ ʣʠʥʝʡʥʳʭ 

ʨʘʟʤʝʨʦʚ ʧʨʠʤʝʥʷʝʤʳʭ ʤʦʣʥʠʝʦʪʚʦʜʦʚ. 



ð 12 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺ ʮʝʣʦʤ ʧʨʝʜʣʘʛʘʝʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʪ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʫʶ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʚʳʩʷʪ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʥʘʜʸʞʥʦʩʪʴ 

ʚʳʷʚʣʝʥʠʷ ʫʪʝʯʝʢ, ʩʥʠʟʷʪ ʚʝʣʠʯʠʥʳ ʚʝʨʦʷʪʥʳʭ ʫʱʝʨʙʦʚ. ɼʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʮʝʣʷʤ ʢʦʤʧʘʥʠʠ ʇɸʆ çʅʂ çʈʦʩʥʝʬʪʴè ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʇɹʆʊʆʉ) [13] ʠ 

ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʩʦʩʪʘʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʪʨʘʪʝʛʠʠ ʢʦʤʧʘʥʠʠ çʉʪʨʘʪʝʛʠʷ 

ʈʦʩʥʝʬʪʴ - 2022 (ʚ ʯʘʩʪʠ ʇɹʆʊʆʉ)è ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʠʟʘʮʠʠ [14]. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠʟʫʯʝʥʠʷ ʵʪʠʦʣʦʛʠʠ ʤʣʝʯʥʦʛʦ ʙʣʝʩʢʘ 

ʩʣʠʚʳ ʠ ʩʠʨʝʥʠ ʚ ʫʩʣʦʚʠʷʭ ʇʨʠʜʥʝʩʪʨʦʚʴʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʝʛʠʦʥʝ ʜʘʥʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʠʤʝʝʪ ʥʝʠʥʬʝʢʮʠʦʥʥʫʶ ʧʨʠʨʦʜʫ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʣʠʚʘ, ʩʠʨʝʥʴ, ʤʣʝʯʥʳʡ ʙʣʝʩʢ, Chondrostereum purpureum, 

ʇʨʠʜʥʝʩʪʨʦʚʴʝ, ʐʀʂ-ʨʝʘʢʮʠʷ, PAS-reaction 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 13 ð   

 

Abstract 

The etiology of silvering of plum and lilac foliage in Transdniestria has been studied. 

Chondrostereum purpureum (causative agent of this fungal disease) has not been discovered. 

We must therefore hold that these symptoms were caused by some form of stress. 

Keywords: plum, lilac, silver leaf, Chondrostereum purpureum, Transdniestria, PAS-

reaction 

 

ʉʦʛʣʘʩʥʦ ʩʦʦʙʱʝʥʠʷʤ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʥʘ ʩʘʡʪʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʇʨʠʜʥʝʩʪʨʦʚʴʷ [3], ʘ ʪʘʢʞʝ ʫʩʪʥʳʤ ʩʦʦʙʱʝʥʠʷʤ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʣʠʚʦʚʳʭ ʩʘʜʦʚ ʠ ʥʘ ʥʝʢʦʪʦʨʳʭ ʩʦʨʪʘʭ ʩʠʨʝʥʠ ʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʤ 

ɹʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʩʣʫʯʘʠ ʧʨʦʷʚʣʝʥʠʷ ʤʣʝʯʥʦʛʦ ʙʣʝʩʢʘ ï ʦʜʥʦʛʦ ʠʟ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʨʘʞʘʶʱʠʭ ʰʠʨʦʢʠʡ ʢʨʫʛ ʤʥʦʛʦʣʝʪʥʠʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʪ ʥʘʯʘʣʘ ʟʘʨʘʞʝʥʠʷ ʜʦ ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʷ ʧʨʦʭʦʜʠʪ ʦʪ 3 ʜʦ 5 ʣʝʪ.  

ɺʦʟʙʫʜʠʪʝʣʝʤ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʛʨʠʙ Chondrostereum purpureum (Pers.) 

Pouzar, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʢʣʘʩʩʫ ʘʛʘʨʠʢʦʚʳʭ (Agaricomycetes) ʛʨʠʙʦʚ ʦʪʜʝʣʘ 

Basidiomycota. ɻʨʠʙ ʰʠʨʦʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ, ʧʦʨʘʞʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʝʤʝʡʩʪʚʘ Rosaceae, ʚʢʣʶʯʘʷ ʪʘʢʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʳʝ 

ʨʘʩʪʝʥʠʷ ʢʘʢ ʷʙʣʦʥʷ, ʘʙʨʠʢʦʩ, ʚʠʰʥʷ, ʩʣʠʚʘ.  

ɹʦʣʝʟʥʴ ʥʘʯʠʥʘʝʪʩʷ ʦʙʳʯʥʦ ʥʘ ʦʪʜʝʣʴʥʳʭ ʚʝʪʚʷʭ ʠ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʚʥʠʟ ʧʦ ʜʝʨʝʚʫ. ʅʘʠʙʦʣʝʝ ʷʨʢʠʤ ʩʠʤʧʪʦʤʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʘʩʩʦʚʦʝ ʠʟʤʝʥʝʥʠʝ 

ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ, ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʩʝʨʝʙʨʠʩʪʦʛʦ ʮʚʝʪʘ, ʠʥʦʛʜʘ ʩ ʧʝʨʣʘʤʫʪʨʦʚʳʤ 

ʦʪʪʝʥʢʦʤ. ʂʨʘʷ ʣʠʩʪʴʝʚ, ʮʝʥʪʨʘʣʴʥʘʷ ʞʠʣʢʘ ʤʦʛʫʪ ʩʪʘʥʦʚʠʪʴʩʷ ʙʫʨʳʤʠ. ʇʦʨʘʞʝʥʥʳʝ 

ʧʦʙʝʛʠ ʥʘʯʠʥʘʶʪ ʦʪʤʠʨʘʪʴ. ʇʨʠʯʠʥʦʡ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʣʠʩʪʴʝʚ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝ 

ʪʦʢʩʠʥʦʚ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʛʨʠʙʦʤ, ʦʜʥʘʢʦ ʩʘʤ ʛʨʠʙ ʚ ʣʠʩʪʴʷ ʥʝ ʧʨʦʥʠʢʘʝʪ. 

ʄʝʥʝʝ ʟʘʤʝʪʥʳʤ, ʥʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʘʞʥʳʤ ʩʠʤʧʪʦʤʦʤ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʣʦʜʦʚʳʭ ʪʝʣ ʛʨʠʙʘ ʥʘ ʦʪʤʠʨʘʶʱʠʭ ʩʢʝʣʝʪʥʳʭ ʚʝʪʚʷʭ ʠ ʰʪʘʤʙʘʭ, ʢʦʪʦʨʳʝ 

ʬʦʨʤʠʨʫʶʪʩʷ ʦʙʳʯʥʦ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. ʇʣʦʜʦʚʳʝ ʪʝʣʘ ʛʨʠʙʘ 

ʚʳʛʣʷʜʷʪ ʢʘʢ ʪʦʥʢʠʝ ʢʦʞʠʩʪʳʝ ʧʣʘʩʪʠʥʢʠ ʰʠʨʠʥʦʡ 2...3 ʩʤ, ʩʝʨʦ-ʬʠʦʣʝʪʦʚʦʛʦ ʠʣʠ 

ʩʝʨʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ (ʨʠʩ. 1), ʢʩʠʣʝʤʘ ʧʦʜ ʢʦʪʦʨʳʤʠ ʩʪʘʥʦʚʠʪʩʷ ʪʝʤʥʦʡ.  

ʆʩʥʦʚʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ ʧʣʦʜʦʚʳʭ ʪʝʣ 

ʛʨʠʙʘ ʥʘ ʚʝʪʚʷʭ ʠ ʰʪʘʤʙʘʭ ʧʦʨʘʞʸʥʥʦʛʦ ʜʝʨʝʚʘ ʠ ʧʦʪʝʤʥʝʥʠʝ ʜʨʝʚʝʩʠʥʳ ʚ ʤʝʩʪʘʭ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ.  

 

 
ʈʠʩʫʥʦʢ 1. ʉʠʤʧʪʦʤʳ ʤʣʝʯʥʦʛʦ ʙʣʝʩʢʘ: ɸ ï ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʣʠʩʪʴʝʚ;  ɹ ï ʧʣʦʜʦʚʦʝ ʪʝʣʦ ʛʨʠʙʘ 

Chondrostereum purpureum [5, 7] 

 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʨʘʞʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ: ʧʣʦʜʳ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ 

ʦʧʘʜʘʶʪ ʠʣʠ ʥʝ ʦʙʨʘʟʫʶʪʩʷ ʩʦʚʩʝʤ.  

https://en.wikipedia.org/wiki/Pers.
https://en.wikipedia.org/wiki/Agaricomycetes


ð 14 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʈʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʨʝʞʜʝʥʠʝ ʚʝʪʚʝʡ ʤʦʨʦʟʦʤ, ʤʠʥʝʨʘʣʴʥʦʝ 

ʛʦʣʦʜʘʥʠʝ, ʟʘʩʫʭʘ.  

ʂ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʤʝʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʨʦʚʝʜʝʥʠʝ ʦʙʨʝʟʢʠ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 0  Áʉ; ʚ ʩʣʫʯʘʝ ʚʳʥʫʞʜʝʥʥʦʡ ʦʙʨʝʟʢʠ 

ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʣʝʜʫʝʪ ʜʝʣʘʪʴ ʵʪʦ ʪʦʣʴʢʦ ʚ ʩʫʭʠʝ ʧʝʨʠʦʜʳ. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʦʙʝʨʪʳʚʘʪʴ, ʧʨʦʢʨʘʰʠʚʘʪʴ ʠʣʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʨʝʟʳ ʩʘʜʦʚʳʤ ʚʘʨʦʤ ʧʦʩʣʝ ʦʙʨʝʟʢʠ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ. ʉʧʝʮʠʘʣʴʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʥʝ 

ʨʘʟʨʘʙʦʪʘʥʳ.  

ɼʨʫʛʦʡ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʩʝʨʝʙʨʠʩʪʦʛʦ ʙʣʝʩʢʘ ʣʠʩʪʴʝʚ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ 

ʚʦʟʜʫʰʥʦʡ ʧʨʦʩʣʦʡʢʠ ʤʝʞʜʫ ʵʧʠʜʝʨʤʦʡ ʠ ʩʪʦʣʙʯʘʪʦʡ ʧʘʨʝʥʭʠʤʦʡ ʣʠʩʪʘ ʚʩʣʝʜʩʪʚʠʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ: ʭʦʣʦʜʘ, ʟʘʩʫʭʠ, ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʊʘʢʘʷ ʬʦʨʤʘ 

ʟʘʙʦʣʝʚʘʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʣʦʞʥʳʤ ʤʣʝʯʥʳʤ ʙʣʝʩʢʦʤ [6]. ʆʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʝʝ 

ʚʨʝʜʦʥʦʩʥʘ ʠ ʦʙʳʯʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʭʦʜʠʪ ʧʨʠ ʠʩʯʝʟʥʦʚʝʥʠʠ ʚʳʟʚʘʚʰʝʡ ʙʦʣʝʟʥʴ 

ʧʨʠʯʠʥʳ.  

ʇʦʩʢʦʣʴʢʫ ʠʩʪʠʥʥʳʡ ʤʣʝʯʥʳʡ ʙʣʝʩʢ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʦʧʘʩʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ 

ʨʘʩʪʝʥʠʡ, ʤʳ ʜʚʘʞʜʳ ʧʨʦʚʝʣʠ ʦʙʩʣʝʜʦʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʩʣʠʚʳ ʠ ʩʠʨʝʥʠ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʤʣʝʯʥʦʛʦ ʙʣʝʩʢʘ: ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʦʪʦʙʨʘʣʠ ʜʣʷ ʘʥʘʣʠʟʘ ʣʠʩʪʴʷ ʩ ʩʠʤʧʪʦʤʘʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʚ ʥʦʷʙʨʝ ʦʩʤʦʪʨʝʣʠ ʩʪʚʦʣʳ ʠ ʩʢʝʣʝʪʥʳʝ ʚʝʪʚʠ ʵʪʠʭ ʞʝ ʨʘʩʪʝʥʠʡ ʥʘ 

ʧʨʝʜʤʝʪ ʧʦʷʚʣʝʥʠʷ ʧʣʦʜʦʚʳʭ ʪʝʣ ʛʨʠʙʘ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʧʣʦʜʦʚʳʭ ʪʝʣ ʚʦʟʙʫʜʠʪʝʣʷ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʜʨʫʛʫʶ ʛʨʠʙʥʫʶ ʠʥʬʝʢʮʠʶ, ʦʙʨʘʟʮʳ ʪʢʘʥʝʡ ʣʠʩʪʴʝʚ 

ʩ ʩʠʤʧʪʦʤʘʤʠ ʧʦʨʘʞʝʥʠʷ ʙʝʨʝʞʥʦ ʧʨʦʩʚʝʪʣʠʣʠ ʢʠʧʷʯʝʥʠʝʤ ʚ 1% ʂʆʅ, ʟʘʪʝʤ 

ʚʳʜʝʨʞʘʣʠ ʚ 10% ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʝ ʠ ʧʨʦʚʝʣʠ ʨʝʘʢʮʠʶ ʩ ʧʝʨʠʦʜʘʪʦʤ ʥʘʪʨʠʷ ʠ 

ʬʫʢʩʠʥʩʝʨʥʠʩʪʦʡ ʢʠʩʣʦʪʦʡ (ʐʀʂ-ʨʝʘʢʮʠʷ, PAS-reaction), ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʳ ʚʳʩʰʠʭ ʛʨʠʙʦʚ ʚ ʧʦʨʘʞʝʥʥʳʭ ʪʢʘʥʷʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʯʘʩʪʠʯʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʛʨʠʙʦʚ ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʬʫʢʩʠʥʩʝʨʥʠʩʪʦʡ ʢʠʩʣʦʪʦʡ (ʨʝʘʢʪʠʚ ʐʠʬʬʘ) ʩ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʩʚʦʙʦʜʥʦʛʦ ʬʫʢʩʠʥʘ, 

ʢʦʪʦʨʳʡ ʠ ʦʢʨʘʰʠʚʘʝʪ ʩʪʨʫʢʪʫʨʳ ʛʨʠʙʘ  [2, 4, 7]. ʈʝʘʢʮʠʶ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 

ʩʣʝʜʫʶʱʝʤʫ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʧʨʦʪʦʢʦʣʫ:  

1. ʅʘʥʦʩʠʣʠ ʥʘ ʧʨʝʧʘʨʘʪ 1% ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʧʝʨʠʦʜʘʪʘ ʢʘʣʠʷ (KIO4) ʥʘ 10 

ʤʠʥʫʪ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʢʠʩʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ 

ʛʨʠʙʦʚ ʠ ʛʣʠʢʦʛʝʥʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʚʦʙʦʜʥʳʭ ʘʣʴʜʝʛʠʜʥʳʭ ʛʨʫʧʧ; 

2. ʊʨʠʞʜʳ ʥʘʥʦʩʠʣʠ ʥʘ ʧʨʝʧʘʨʘʪ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʥʘ 1-3 ʤʠʥʫʪʳ ʘ 

ʟʘʪʝʤ ʪʨʠʞʜʳ - ʩʝʨʥʠʩʪʫʶ ʚʦʜʫ (0,5% Na2S2O5 ʩ ʜʦʙʘʚʣʝʥʠʝʤ 0,5 ʤʣ 1ʥ 

HCl ʥʘ ʢʘʞʜʳʝ 10 ʤʣ ʨʘʩʪʚʦʨʘ ʤʝʪʘʙʠʩʫʣʴʬʠʪʘ ʥʘʪʨʠʷ), ʪʦʞʝ ʥʘ 1-3 

ʤʠʥʫʪʳ; 

3. ʅʘʥʦʩʠʣʠ ʥʘ 30 ʤʠʥʫʪ ʥʘ ʧʨʝʧʘʨʘʪ ʨʝʘʢʪʠʚ ʐʠʬʬʘ (1% ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ 
ʦʩʥʦʚʥʦʛʦ ʬʫʢʩʠʥʘ, ʦʙʝʩʮʚʝʯʝʥʥʦʛʦ ʤʝʪʘʙʠʩʫʣʴʬʠʪʦʤ ʥʘʪʨʠʷ). ʉʨʘʟʫ 

ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʨʝʘʢʪʠʚʘ ʐʠʬʬʘ ʧʦʤʝʱʘʣʠ ʧʨʝʧʘʨʘʪ ʚ ʪʝʤʥʦʪʫ. 

ʈʝʘʢʪʠʚ ʐʠʬʬʘ - ʬʫʢʩʠʥʩʝʨʥʠʩʪʘʷ ʢʠʩʣʦʪʘ - ʨʝʘʛʠʨʫʝʪ ʩ ʘʣʴʜʝʛʠʜʘʤʠ ʩ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʩʚʦʙʦʜʥʦʛʦ ʬʫʢʩʠʥʘ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ; 

4. ʊʨʠʞʜʳ ʥʘʥʦʩʠʣʠ ʥʘ ʧʨʝʧʘʨʘʪ ʩʝʨʥʠʩʪʫʶ ʚʦʜʫ ʥʘ 1-3 ʤʠʥʫʪʳ ʘ ʟʘʪʝʤ 

ʪʨʠʞʜʳ - ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ, ʪʦʞʝ ʥʘ 1-3 ʤʠʥʫʪʳ;  

5. ʅʘʢʨʳʚʘʣʠ ʧʨʝʧʘʨʘʪ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ ʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʣʠ  

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʤʠʢʨʦʧʨʝʧʘʨʘʪʳ, ʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʭʦʜʠʣʠ 

ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʪʢʘʥʠ ʠ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʙʳʣ ʚʳʷʚʣʝʥ ʛʨʠʙ 

Alternaria sp., ʢʦʪʦʨʳʡ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʧʨʠʩʪʫʧʠʣ ʢ ʢʦʣʦʥʠʟʘʮʠʠ ʦʩʣʘʙʣʝʥʥʳʭ 

ʩʪʨʝʩʩʦʤ ʪʢʘʥʝʡ ʣʠʩʪʘ (ʨʠʩ. 2).   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʟʥʘʢʠ ʤʣʝʯʥʦʛʦ ʙʣʝʩʢʘ ʥʘ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʷʭ ʷʚʣʷʶʪʩʷ ʩʠʤʧʪʦʤʘʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʘʥʘʣʠʟʦʤ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ: ʘʚʛʫʩʪ ʤʝʩʷʮ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 15 ð   

 

ʨʝʩʧʫʙʣʠʢʠ ʦʢʘʟʘʣʩʷ ʞʘʨʢʠʤ ʠ ʟʘʩʫʰʣʠʚʳʤ. ʉʨʝʜʥʷʷ ʟʘ ʤʝʩʷʮ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʩʦʩʪʘʚʣʷʣʘ +23,1é+24,7 Áʉ, ʯʪʦ ʥʘ 3,2...3,7 Áʉ ʚʳʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ (ʧʦʜʦʙʥʳʝ 

ʠ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʘʚʛʫʩʪʝ ʦʪʤʝʯʘʶʪʩʷ ʚ ʩʨʝʜʥʝʤ ʦʜʠʥ ʨʘʟ ʚ 17...20 ʣʝʪ). 

ʉʫʤʤʘ ʦʩʘʜʢʦʚ ʟʘ ʤʝʩʷʮ ʩʦʩʪʘʚʠʣʘ 0,1...10 ʤʤ ʠʣʠ 0...17% ʦʪ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ ʜʣʷ 

ʜʘʥʥʦʛʦ ʤʝʩʷʮʘ [1]. ʏʠʩʣʦ ʜʥʝʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ Ò30% ʩʦʩʪʘʚʠʣʦ 

19 ʜʥʝʡ, ʧʨʠ ʥʦʨʤʝ 3...5 ʜʥʝʡ. 

 

 

ʈʠʩʫʥʦʢ 2. ʊʢʘʥʴ ʣʠʩʪʘ ʩ ʧʨʠʟʥʘʢʘʤʠ ʤʣʝʯʥʦʛʦ ʙʣʝʩʢʘ: ɸ ï ʥʠʞʥʷʷ ʯʘʩʪʴ ʣʠʩʪʘ; ɹ ï ʚʝʨʭʥʷʷ ʩʪʦʨʦʥʘ 

ʣʠʩʪʘ. ɻʨʠʙʥʳʝ ʩʪʨʫʢʪʫʨʳ ʦʪʩʫʪʩʪʚʫʶʪ; ɺ - ʦʜʠʥʦʯʥʘʷ ʩʧʦʨʘ Alternaria sp. ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ; ɻ ï 

ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʛʨʠʙʘ ʚʥʫʪʨʴ ʣʠʩʪʘ. ʐʀʂ-ʨʝʘʢʮʠʷ, Ĭ500 
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ɸʥʥʦʪʘʮʠʷ 

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʩʧʫʙʣʠʢʠ ʷʚʣʷʝʪʩʷ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ 

ʣʴʚʠʥʘʷ ʜʦʣʷ ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʝʥʥʳʭ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʭ ʚʦʜ. ɺʦʟʜʝʡʩʪʚʠʝ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʩʧʫʙʣʠʢʠ, ʫʯʠʪʳʚʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʨʠʨʦʜʥʦ-ʣʘʥʜʰʘʬʪʥʳʝ ʫʩʣʦʚʠʷ, ʟʥʘʯʠʪʝʣʴʥʦʝ, ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʦʧʘʩʥʦʝ. ɼʣʷ 

ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʜʦʦʭʨʘʥʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ 

ʚʦʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, 

ʟʘʛʨʷʟʥʝʥʠʝ, ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 

 
Abstract 
The main source of pollution of surface waters in the territory of the Republic is 

housing and communal services, which account for the lion 's share of discharges of 
contaminated, insufficiently treated waters. The impact of the water management system on 
the natural environment in the territory of the Republic, taking into account geographical, 
geological, engineering-geological and natural-landscape conditions, is significant, in some 
areas dangerous. In order to make water protection decisions in the territory of the Republic, it 
is necessary to carry out comprehensive observations of the qualitative and quantitative state 
of waters. 

Keywords: surface waters, hydrochemical monitoring, pollution, Karachai-Circassian 
Republic 

 
ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʷʚʣʷʝʪʩʷ ʩʙʨʦʩ 

ʥʝʦʯʠʱʝʥʥʳʭ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 
ʧʨʦʤʳʰʣʝʥʥʳʤʠ, ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. ʉʪʦʯʥʳʝ 
ʚʦʜʳ, ʩʙʨʘʩʳʚʘʝʤʳʝ ʚ ʨʝʢʠ ʠ ʦʟʝʨʘ, ʟʘʛʨʷʟʥʷʷ ʠʭ, ʠʟʤʝʥʷʶʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ 
ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʨʫʰʘʶʪ ʧʨʦʮʝʩʩʳ ʠʭ ʩʘʤʦʦʯʠʱʝʥʠʷ, ʧʨʠʚʦʜʷʪ ʢ ʛʠʙʝʣʠ ʬʣʦʨʳ ʠ 
ʬʘʫʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʏʈ ʦʨʛʘʥʠʟʦʚʘʥʘ ʨʝʞʠʤʥʘʷ ʥʘʙʣʶʜʘʪʝʣʴʥʘʷ 
ʩʝʪʴ ʧʦ ʚʝʜʝʥʠʶ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ɺ ʩʦʩʪʘʚ ʨʘʙʦʪ ʚʭʦʜʷʪ 
ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʢʘʯʝʩʪʚʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 
ʦʙʲʝʢʪʦʚ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʚ ʜʦʣʠʥʘʭ ʨʝʢ, ʢʦʥʪʨʦʣʴ ʟʘ ʩʙʨʦʩʦʤ ʩʪʦʯʥʳʭ ʚʦʜ, 
ʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʏʈ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʡʩʪʚʫʶʱʠʤʠ ʠʣʠ ʯʘʩʪʠʯʥʦ 
ʜʝʡʩʪʚʫʶʱʠʤʠ ʷʚʣʷʶʪʩʷ 9 ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʪʦʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʥʠ ʪʨʝʙʫʶʪ 
ʨʝʢʦʥʩʪʨʫʢʮʠʠ [1, 2]. ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʛʦʨʥʳʭ 
ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ 
ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʂʏɻʋ. ɸʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 
ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʏʈ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ 
ʢʦʤʧʣʝʢʩʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜ, ʘ 
ʩʫʱʝʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʦʪʣʠʯʘʶʪʩʷ ʥʝʩʦʧʦʩʪʘʚʠʤʦʩʪʴʶ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 17 ð   

 
ʥʘʙʣʶʜʝʥʠʡ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʜʘʪʴ ʢʘʢʫʶ-ʣʠʙʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʨʝʰʝʥʠʡ [3].  

ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʷʚʣʷʝʪʩʷ ʧʨʠʨʦʜʥʳʤ ʚʦʜʦʩʙʦʨʥʠʢʦʤ ʠ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʚʦʜʳ ʚ ʜʚʘ ʤʦʨʩʢʠʭ ʙʘʩʩʝʡʥʘ ï ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʠʡ ʠ 
ʂʘʩʧʠʡʩʢʠʡ. ʅʘ ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʪʝʢʘʝʪ ʦʢʦʣʦ 419 ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ ʨʝʢ, ʘ ʪʘʢʞʝ 
ɹʦʣʴʰʦʡ ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʘʥʘʣ. ɺʦʜʘ ʵʪʠʭ ʨʝʢ ʧʠʪʘʝʪ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʫʶ 
ʈʝʩʧʫʙʣʠʢʫ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʠ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʷ. ʏʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʘʯʘʝʚʦ-
ʏʝʨʢʝʩʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʨʟʘʥʦʚ ʂʘʚʢʘʟʩʢʠʭ 
ʄʠʥʝʨʘʣʴʥʳʭ ɺʦʜ. 

ʂʘʞʜʳʡ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʯʘʩʪʦʢ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ 
ʝʜʠʥʠʮ ʙʘʩʩʝʡʥʦʚʦʛʦ ʫʨʦʚʥʷ. ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʩ ʚʳʜʝʣʝʥʠʝʤ 
ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʦʩʫʱʝʩʪʚʣʝʥʦ ʜʣʷ ʮʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ ʩʭʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʆʩʥʦʚʥʦʡ ʚʦʜʥʦʡ ʘʨʪʝʨʠʝʡ, ʠʩʪʦʯʥʠʢʦʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, 
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʷʚʣʷʝʪʩʷ ʨ. 
ʂʫʙʘʥʴ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʨʝʢʠ ʂʫʙʘʥʠ 57,0 ʪʳʩ. ʢʤ

2
, ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 870 ʢʤ, ʩʫʤʤʘʨʥʘʷ ʜʣʠʥʘ ʚʩʝʭ ʝʝ ʧʨʠʪʦʢʦʚ (ʙʦʣʝʝ 10 ʢʤ) 14 328 ʢʤ. 
ʆʩʥʦʚʥʳʝ ʢʨʫʧʥʳʝ ʧʨʠʪʦʢʠ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ - ʵʪʦ ʨ. ʊʝʙʝʨʜʘ, ʨ. ʄʘʣʳʡ ɿʝʣʝʥʯʫʢ, ʨ. 
ɹʦʣʴʰʦʡ ɿʝʣʝʥʯʫʢ, ʨ. ʋʨʫʧ, ʨ. ɹʦʣʴʰʘʷ ʃʘʙʘ [4]. ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʨʝʢʠ 
ʂʫʙʘʥʴ ʰʠʨʝ ʝʝ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʝʱʝ ʥʘ 80 ʪʳʩ. ʢʤ

2
 ʥʘ 

ʙʝʟʚʦʜʥʳʝ ʩʪʝʧʥʳʝ ʨʘʡʦʥʳ ʇʨʝʜʢʘʚʢʘʟʴʷ. ʊʘʢʦʝ ʚʣʠʷʥʠʝ ʩʚʷʟʘʥʦ ʩ ʜʝʡʩʪʚʠʝʤ ʢʨʫʧʥʦʡ 
ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ (ɺʍʉ) ɹʦʣʴʰʦʛʦ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʘʥʘʣʘ, ʛʦʣʦʚʥʦʝ 
ʩʦʦʨʫʞʝʥʠʝ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ʆʙʱʠʡ ʦʙʲʝʤ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʧʦ ʨʘʟʨʝʰʠʪʝʣʴʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʚ 2018 ʛʦʜʫ 
ʩʦʩʪʘʚʠʣ ï 58390,26 ʪʳʩ. ʤ

3
. ʉʪʨʫʢʪʫʨʘ ʩʙʨʘʩʳʚʘʝʤʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦ ʙʘʩʩʝʡʥʫ ʨʝʢʠ 

ʂʫʙʘʥʴ ʩʣʝʜʫʶʱʘʷ: 
ʚʩʝʛʦ     ð 49,170 ʤʣʥ. ʤ

3
/ʛʦʜ 

ʠʟ ʥʠʭ; ʙʝʟ ʦʯʠʩʪʢʠ  ð 6,4068 ʤʣʥ. ʤ
3
/ʛʦʜ (13,0%), 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʭ  ð 42,004 ʤʣʥ. ʤ
3
/ʛʦʜ (85,4%), 

ʥʦʨʤʘʪʠʚʥʦ-ʯʠʩʪʳʭ  ð 0,0181 ʤʣʥ. ʤ
3
/ʛʦʜ (0,0%); 

ʥʦʨʤʘʪʠʚʥʦ-ʦʯʠʱʝʥʥʳʭ  ð 0,7413 ʤʣʥ. ʤ
3
/ʛʦʜ (1,5%). 

ɺ ʩʪʨʫʢʪʫʨʝ ʩʪʦʯʥʳʭ ʚʦʜ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ, ʘʙʩʦʣʶʪʥʦ 
ʧʨʝʦʙʣʘʜʘʶʪ ʩʙʨʦʩʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʭ ʚʦʜ (85%) ʠ ʚʦʜʳ, ʩʙʨʦʰʝʥʥʳʝ ʙʝʟʦ 
ʚʩʷʢʦʡ ʦʯʠʩʪʢʠ (13%), ʩʫʤʤʘʨʥʘʷ ʜʦʣʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 98,4%. 

ʉʪʨʫʢʪʫʨʘ ʩʙʨʦʩʦʚ ʧʦ ʦʪʨʘʩʣʷʤ ʵʢʦʥʦʤʠʢʠ ʩʣʝʜʫʶʱʘʷ. 
ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ: 

ʥʦʨʤʘʪʠʚʥʦ-ʯʠʩʪʳʝ     ð 0,0161 ʤʣʥ. ʤ
3
/ʛʦʜ; 

ʟʘʛʨʷʟʥʝʥʥʳʭ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʭ  ð 1,8900 ʤʣʥ. ʤ /ʛʦʜ; 
ʟʘʛʨʷʟʥʝʥʥʳʭ, ʙʝʟ ʦʯʠʩʪʢʠ    ð 3,3400 ʤʣʥ. ʤ

3
/ʛʦʜ; 

ʚʩʝʛʦ        ð 5,2461 ʤʣʥ. ʤ
3
/ʛʦʜ. 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ:  
ʥʦʨʤʘʪʠʚʥʦ-ʯʠʩʪʳʭ     ð 0,0020 ʤʣʥ. ʤ

3
/ʛʦʜ; 

ʟʘʛʨʷʟʥʝʥʥʳʭ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʭ  ð 0,0070 ʤʣʥ. ʤ /ʛʦʜ; 
ʚʩʝʛʦ        ð 0,0090 ʤʣʥ. ʤ

3
/ʛʦʜ. 

ɾʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ: 
ʥʦʨʤʘʪʠʚʥʦ-ʦʯʠʱʝʥʥʳʭ    ð 0,7413 ʤʣʥ. ʤ

3
/ʛʦʜ; 

ʟʘʛʨʷʟʥʝʥʥʳʝ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʝ  ð 40,107 ʤʣʥ. ʤ
3
/ʛʦʜ; 

ʟʘʛʨʷʟʥʝʥʥʳʭ, ʙʝʟ ʦʯʠʩʪʢʠ   ð 3,0668 ʤʣʥ. ʤ
3
/ʛʦʜ; 

ʚʩʝʛʦ        ð 43,915 ʤʣʥ. ʤ
3
/ʛʦʜ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʞʠʣʠʱʥʦ-
ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʣʴʚʠʥʘʷ ʜʦʣʷ ʩʙʨʦʩʦʚ 
ʟʘʛʨʷʟʥʝʥʥʳʭ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʭ ʚʦʜ (ʙʦʣʝʝ 80% ʦʪ ʚʩʝʛʦ ʦʙʲʝʤʘ ʩʪʦʢʦʚ). 



ð 18 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʆʩʥʦʚʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʧʦʩʪʫʧʘʶʱʠʝ ʩʦ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʚ ʚʦʜʥʳʝ 

ʦʙʲʝʢʪʳ ʙʘʩʩʝʡʥʘ ʨ. ʂʫʙʘʥʴ, ʩʣʝʜʫʶʱʠʝ: 
ʘʟʦʪ ʘʤʤʦʥʠʡʥʳʡ  ʦʪ 52,645 ʪ (0,27%), ʜʦ 64,8190 ʪ (0,3%);  
ʘʟʦʪ ʥʠʪʨʘʪ   ʦʪ 440,898 ʪ (2,27%), ʜʦ 802,414 ʪ (3,37%); 
ʘʟʦʪ ʥʠʪʨʠʪ   ʦʪ 35,620 ʪ (0,18%), ʜʦ 27,4270 ʪ (0,13%); 
ʤʘʛʥʠʡ    ʦʪ 36,3420 ʪ (0,19%), ʜʦ 21,9530 ʪ (0,09%); 
ʥʝʬʪʝʧʨʦʜʫʢʪʳ   ʦʪ 7,8390 ʪ (0,04%), ʜʦ 11,1020 ʪ (0,05%) 
ʞʝʣʝʟʦ ʦʙʱʝʝ   ʦʪ 5,9850 ʪ (0,03%), ʜʦ 7,0340 ʪ (0,03%); 
ʤʝʜʴ     ʦʪ 0,0750 ʪ (0,0%), ʜʦ 0,0380 ʪ (0,0%); 
ʩʫʣʴʬʘʪʳ    ʦʪ 2070,0 ʪ (10,64%), ʜʦ 2091,0 ʪ (9,58%); 
ɹʇʂ-5    ʦʪ 318,875 ʪ (1,64%) ʜʦ 353,714 ʪ (1,62%); 
ʭʣʦʨʠʜʳ    ʦʪ 1318,0 ʪ (6,77%), ʜʦ 1206,0 ʪ (5,57%); 
ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ  ʦʪ 185,627 ʪ (0,95%), ʜʦ 349,13 ʪ (1,6%) 
ʇʨʦʯʠʝ   ʦʪ 21116,3 (96,7%) ʜʦ 18940,9 ʪ (97,34%). 

ʆʩʥʦʚʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʷʚʣʷʶʪʩʷ ʩʫʣʴʬʘʪʳ, ʭʣʦʨʠʜʳ ʠ 
ʩʦʝʜʠʥʝʥʠʷ ʘʟʦʪʘ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʫʣʴʬʘʪʳ ʠ ʭʣʦʨʠʜʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʳ ʩ 
ʜʦʙʳʯʝʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʩʦʝʜʠʥʝʥʠʷ ʘʟʦʪʘ ʩʚʷʟʘʥʳ ʩ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʠ 
ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʫʩʣʫʛʘʤʠ [5]. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʧʨʦʙ ʚʦʜʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʨʝʢʘʭ ʥʝ ʙʳʣʦ ʠʥʪʝʥʩʠʚʥʦʛʦ 
ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʨʝʟʫʣʴʪʘʪʳ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ 48 
ʭʠʤʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʘʤ (ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʇɼʂ) ʧʦʢʘʟʘʣʠ ʠʟʙʳʪʦʢ 
ʤʝʜʠ, ʮʠʥʢʘ, ʥʠʢʝʣʷ, ʤʘʨʛʘʥʮʘ, ʪʠʪʘʥʘ, ʚʘʥʘʜʠʷ, ʭʨʦʤʘ, ʞʝʣʝʟʘ ʠ ʘʣʶʤʠʥʠʷ. ɼʣʷ 
ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʛʦʨʦʜʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʜʦʣʠʥʘʭ ʨʝʢ, 
ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʢ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʬʦʥʦʚʦʛʦ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ 
ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʀʟ-ʟʘ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʛ. ʏʝʨʢʝʩʩʢʘ ʚ ʨʝʢʫ ʂʫʙʘʥʴ 
ʧʦʩʪʫʧʘʶʪ ʩʣʝʜʫʶʱʠʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ: ʩʪʨʦʥʮʠʡ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 
ʟʘʛʨʷʟʥʝʥʠʷ 1,5, ʤʘʨʛʘʥʝʮ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 5-70, ʬʦʩʬʦʨ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 10-100, 
ʘʣʶʤʠʥʠʡ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 5-10.  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʧʦʩʪʫʧʘʶʪ ʯʝʨʝʟ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, 
ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʙʨʘʩʳʚʘʶʪʩʷ ʚ ʨʝʢʫ. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʏʝʨʢʝʩʩʢʘ ʵʪʦʪ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʝʥ, ʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʘʥʘʣʠʟʘʤʠ 
ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʩʦʩʪʦʷʥʠʝ ʨʝʢʠ ʷʚʣʷʝʪʩʷ 
ʚʥʝʩʝʥʠʝ ʢʘʜʤʠʷ, ʞʝʣʝʟʘ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ 20%. 

ɺ ʋʨʫʧʩʢʦʤ ʨʘʡʦʥʝ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʋʨʫʧʩʢʦʛʦ ɻʆʂʘ ʚʳʷʚʣʝʥ ʧʨʠʚʥʦʩ 
ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʚʦʜʦʩʙʦʨʥʳʭ 
ʧʣʦʱʘʜʝʡ. ʆʩʥʦʚʥʳʤʠ ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʥʝʬʪʝʧʨʦʜʫʢʪʳ, 
ʘʟʦʪ ʘʤʤʦʥʠʡʥʳʡ, ʞʝʣʝʟʦ, ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ. 

ɺ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɹ.ɿʝʣʝʥʯʫʢ ʚʳʷʚʣʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʨʠʚʥʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ 
ʚʝʱʝʩʪʚ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʟʘʚʦʜʘ çʉʧʠʨʘʣʴè, ʧʨʝʚʳʰʝʥʠʝ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʬʦʩʬʦʨʘ ʩ 
ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ 4. ʆʩʥʦʚʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʧʦʩʪʫʧʘʶʱʠʝ ʩʦ ʩʪʦʯʥʳʤʠ 
ʚʦʜʘʤʠ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʙʘʩʩʝʡʥʘ ʨ. ɹʦʣʴʰʦʡ ɿʝʣʝʥʯʫʢ: ʩʫʭʦʡ ʦʩʪʘʪʦʢ - 0,131 ʪ (70%), 
ʩʫʣʴʬʘʪʳ - 0,018 ʪ (10%), ʭʣʦʨʠʜʳ - 0,013 ʪ (7%), ɹʇʂ - 0,005 ʪ (3%). 

ʆʩʥʦʚʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʧʦʩʪʫʧʘʶʱʠʝ ʩʦ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʚ ʚʦʜʥʳʝ 
ʦʙʲʝʢʪʳ ʙʘʩʩʝʡʥʘ ʨ. ʄʘʣʳʡ ɿʝʣʝʥʯʫʢ: ʩʫʭʦʡ ʦʩʪʘʪʦʢ - 0,495 ʪ (76%), ʩʫʣʴʬʘʪʳ - 0,1 ʪ 
(15%), ʭʣʦʨʠʜʳ - 0,036 ʪ (6%), ɹʇʂ - 0,009 ʪ (1%). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʜʝʡʩʪʚʠʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 
ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ, ʫʯʠʪʳʚʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ, 
ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʥʦ-ʣʘʥʜʰʘʬʪʥʳʝ ʫʩʣʦʚʠʷ, ʟʥʘʯʠʪʝʣʴʥʦʝ, ʥʘ 
ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʦʧʘʩʥʦʝ. 

ɺ ʨʷʜʝ ʨʘʡʦʥʦʚ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ ʫʜʝʣʷʝʪʩʷ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 
ʢʦʤʧʣʝʢʩʘ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ, ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʭ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ,  
ʜʦʧʫʩʢʘʝʪʩʷ ʩʚʘʣʢʘ ʭʦʟʙʳʪʦʚʦʛʦ ʤʫʩʦʨʘ ʠ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʥʘʚʦʟʘ ʚ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥʘʭ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 19 ð   

 
[6]. 

ɺʳʩʦʢʘʷ ʪʝʭʥʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʩʫʱʝʩʪʚʫʝʪ ʚ 
ʟʦʥʝ ʜʝʡʩʪʚʠʷ ɿɸʆ çʋʨʫʧʩʢʠʡ ɻʆʂè, ʨʝʢʘ ʋʨʫʧ ʟʘʛʨʷʟʥʝʥʘ ʢʘʢ ʩʪʦʢʘʤʠ 
ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʪʘʢ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʝʨʝʥʦʩʦʤ 
ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩ ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦʱʘʜʝʡ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ 
ʧʦ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʢʘʨʪʠʨʦʚʘʥʠʶ ʚʳʷʚʣʝʥʳ ʫʯʘʩʪʢʠ ʦʧʘʩʥʳʝ ʧʦ ʩʪʝʧʝʥʠ 
ʟʘʛʨʷʟʥʝʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʝʢʠ.  

ʅʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʠʪʫʘʮʠʷ ʚ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ 
ʧʨʝʜʝʣʘʭ ʕʨʢʝʥ-ʐʘʭʘʨʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʡʦʥʘ, ʛʜʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ 
ʧʨʝʜʧʨʠʷʪʠʷ  ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʦʣʷ 
ʬʠʣʴʪʨʘʮʠʠ ʕʨʢʝʥ-ʐʘʭʘʨʩʢʦʛʦ ʩʘʭʘʨʥʦʛʦ ʟʘʚʦʜʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 
ʟʘʛʨʷʟʥʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʨʘʟʛʨʫʟʢʘ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʢʫ 
ʂʫʙʘʥʴ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʢʫʙʘʥʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, ʛʜʝ ʧʨʦʭʦʜʠʪ ʪʨʘʩʩʘ 
ɹʦʣʴʰʦʛʦ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʘʥʘʣʘ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, 
ʩʦʟʜʘʣʘʩʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʜʝʛʨʘʜʘʮʠʝʡ 
ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʟʘ ʩʯʝʪ ʧʦʜʪʦʧʣʝʥʠʷ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʫʛʦʜʠʡ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʚʦʦʙʦʨʦʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʠ, ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʫʩʪʦʡʯʠʚʦʝ ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʙʝʟʦʧʘʩʥʦʝ ʚʝʜʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʚʦʦʙʦʨʦʪʳ,  ʧʣʦʜʦʨʦʜʠʝ, ʧʦʯʚʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ 
ʧʨʦʜʫʢʮʠʷ, ʘʛʨʦʣʘʥʜʰʘʬʪʳ. 

 
Abstract 
The work presents crop rotation, ensuring the rational use of land, increasing soil 

fertility and sustainable environmentally friendly agricultural production in various 
agricultural landscapes. 

Key words: crop rotation, fertility, soil, agricultural products, agrolandscapes. 



ð 20 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʨʠ ʦʩʚʦʝʥʠʠ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʚʦʟʥʠʢʣʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʝ ʘʜʘʧʪʘʮʠʠ ʢ ʨʘʟʥʳʤ ʫʨʦʚʥʷʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʫʢʣʘʜʘʤ, ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʨʳʥʢʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ [3,6].  

ʉʨʝʜʠ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʧʨʠʝʤʦʚ ʘʛʨʦʥʦʤʠʠ ʩʝʚʦʦʙʦʨʦʪ ʥʝ ʠʤʝʝʪ ʩʝʙʝ ʨʘʚʥʳʭ 

ʧʦ ʰʠʨʦʪʝ ʠ ʨʘʟʥʦʦʙʨʘʟʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʪʨʫʢʪʫʨʫ ʘʛʨʦʣʘʥʜʰʘʬʪʘ. ɺʣʠʷʥʠʝ ʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʩʝ ʩʪʦʨʦʥʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʧʦʯʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʉʝʚʦʦʙʦʨʦʪ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʨʘʮʠʦʥʘʣʴʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 

ʟʝʤʣʝʜʝʣʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʜʣʷ ʚʩʝʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ [1,5,7]. 

ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʚ ʧʨʝʜʛʦʨʴʷʭ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʫʩʪʦʡʯʠʚʦʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʝ ʚʝʜʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʈʉʆ-ɸʣʘʥʠʷ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ 

ʉʂʅʀʀɻʇʉ ɺʅʎ ʈɸʅ, ʥʘ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ, ʧʦʜʩʪʠʣʘʝʤʳʭ ʛʘʣʝʯʥʠʢʦʤ ʥʘ 

ʛʣʫʙʠʥʝ 25-50 ʩʤ ʠ ʚʳʩʦʪʝ 600 ʤ.ʥ.ʫ.ʤ. ʠʟʫʯʝʥʳ ʜʚʘ ʪʠʧʘ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʪʨʘʚʦʧʦʣʴʥʳʡ ʠ 

ʟʝʨʥʦʧʨʦʧʘʰʥʦʡ. 
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2. ɿʝʨʥʦʧʨʦʧʘʰʥʦʡ:  

1.ʆʚʝʩ + ʛʦʨʦʭ (ʚʠʢʘ).  

2. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ.3.ʂʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ. 

4. ʂʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ. 

5. ʂʘʧʫʩʪʥʳʝ ʢʫʣʴʪʫʨʳ (ʦʟʠʤʳʡ ʨʘʧʩ, ʨʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ, ʛʦʨʯʠʮʘ ʙʝʣʘʷ ʠ ʜʨ.) ʥʘ 

ʟʝʨʥʦ + ʧʦʞʥʠʚʥʦ ʛʨʝʯʠʭʘ. 

6. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ;  

7. ʂʘʨʪʦʬʝʣʴ;  

8. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ. 

ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ. 

ʈʘʟʤʝʨ ʧʦʣʷ ʩʝʚʦʦʙʦʨʦʪʘ: ʜʣʠʥʘ ï 50ʤ, ʰʠʨʠʥʘ ï 17ʤ. ʋʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʠʧʳ ʩʝʚʦʦʙʦʨʦʪʦʚ ʠ ʚʦʟʜʝʣʳʚʘʝʤʳʝ ʚ ʥʠʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʦʢʘʟʳʚʘʣʠ ʥʝʦʜʠʥʘʢʦʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ, 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 

ʇʦ ʚʩʝʤ ʠʟʫʯʘʝʤʳʤ ʧʘʨʘʤʝʪʨʘʤ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʤʝʣ ʟʝʨʥʦʪʨʘʚʷʥʦʧʨʦʧʘʰʥʦʡ 

ʩʝʚʦʦʙʦʨʦʪ ʧʨʠ ʜʚʫʭʛʦʜʠʯʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʛʜʝ ʟʘ 10 ʣʝʪ 

ʧʨʦʠʟʦʰʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ, ʧʨʠ ʠʩʭʦʜʥʦʤ - 5,93-6,01 ʜʦ 5,98-

6,05 %, ʫʣʫʯʰʠʣʘʩʴ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ - ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʧʦʚʳʩʠʣʩʷ ʩ 2,8 ʜʦ 

3,6, ʘ ʚ ʟʝʨʥʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ - ʩ 2,5 ʜʦ 3,2. ʏʝʪʯʝ ʧʨʦʷʚʠʣʦʩʴ ʚʣʠʷʥʠʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʚʦʜʦʧʨʦʯʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʳʭ ʘʛʨʝʛʘʪʦʚ ʜʦ 58 %, ʘ ʚ 

ʟʝʨʥʦʧʨʦʧʘʰʥʦʤ - ʥʘ 2,5-5,1 % ʥʠʞʝ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 21 ð   

 

ʅʘʠʙʦʣʴʰʝʡ ʩʦʨʦʦʯʠʩʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʣʠ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʧʨʠ 

ʤʥʦʛʦʫʢʦʩʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʩ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʪʠʚ ʩʦʨʥʷʢʦʚ. 

ɺ ʟʝʨʥʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʥʘ ʩʥʠʞʝʥʠʝ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʦʢʘʟʳʚʘʣʠ ʚʣʠʷʥʠʝ 

ʧʦʞʥʠʚʥʳʝ, ʩʠʜʝʨʘʣʴʥʳʝ, ʢʘʧʫʩʪʥʳʝ, ʟʣʘʢʦʚʳʝ, ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʠ ʛʨʝʯʠʭʘ ʥʘ ʟʝʨʥʦ. 

ʇʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʤʝʣ 

ʟʝʨʥʦʪʨʘʚʷʥʦʧʨʦʧʘʰʥʦʡ ʩʝʚʦʦʙʦʨʦʪ, ʛʜʝ ʫʨʦʞʘʠ ʦʩʥʦʚʥʳʭ ʩ.-ʭ. ʢʫʣʴʪʫʨ ʙʳʣʠ ʚʳʰʝ, 

ʯʝʤ ʚ ʟʝʨʥʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ. ɺ ʩʨʝʜʥʝʤ ʟʘ 10 ʣʝʪ ʫʨʦʞʘʡ ʟʝʨʥʘ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʚ ʟʝʨʥʦʪʨʘʚʷʥʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʙʳʣ ʚʳʰʝ ʥʘ 2,5-3,8 ʮ/ʛʘ, ʢʫʢʫʨʫʟʳ - 

ʥʘ 3,7-5,6 ʮ/ʛʘ ʠ ʢʘʨʪʦʬʝʣʷ - ʥʘ 18-26 ʮ/ʛʘ. 

ɺ ʠʟʫʯʘʝʤʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ʧʨʦʩʣʝʞʠʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʥʘ 

ʫʨʦʞʘʡ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ - ʧʦ ʧʣʘʩʪʫ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʦʥ ʩʦʩʪʘʚʣʷʣ 63-65 ʮ/ʛʘ, ʘ ʦʙʦʨʦʪʫ 

ʧʣʘʩʪʘ ʥʘ 5,9-6,5 ʮ/ʛʘ ʥʠʞʝ. ɺ ʟʝʨʥʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ 

ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 46,5-50,8 ʮ/ʛʘ ʦʙʝʩʧʝʯʠʚʘʣʠ ʦʟʠʤʳʝ ʠ ʷʨʦʚʳʝ ʢʘʧʫʩʪʥʳʝ 

ʢʫʣʴʪʫʨʳ ʥʘ ʟʝʨʥʦ +ʧʦʞʥʠʚʥʦ ʛʨʝʯʠʭʘ, ʘ ʟʝʨʥʦ ʢʫʢʫʨʫʟʳ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ï ʦʟʠʤʘʷ 

ʧʰʝʥʠʮʘ (58,4 ʮ/ʛʘ). 

ʕʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʚʦʟʜʝʣʳʚʘʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʚ 

ʠʟʫʯʘʝʤʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ. ʇʨʠʙʳʣʴ ʦʪ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʠ ʜʚʫʭ-ʪʨʝʭ ʫʢʦʩʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʜʦʩʪʠʛʘʝʪ 10,1-13,8 ʪʳʩ, ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʥʘ 11,7-

15,2ʪʳʩ, ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 13,0-15,5ʪʳʩ., ʘ ʢʘʨʪʦʬʝʣʷ 30-38ʪʳʩ. ʨʫʙ/ʛʘ.  

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʚʦʦʙʦʨʦʪʦʚ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ. ʃʫʯʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʘʚʦʧʦʣʴʥʳʡ ʩʝʚʦʦʙʦʨʦʪ, ʟʘ ʩʯʝʪ 

ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʟʝʨʥʘ, ʢʘʨʪʦʬʝʣʷ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʛʜʝ ʧʦʢʘʟʘʪʝʣʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣʠ 5,4-9,5, ʚ ʟʝʨʥʦʧʨʦʧʘʰʥʦʤ ï 4,6-8,5ɼʞ ʩ 

1ʛʘ. 

ʇʦʩʣʝ ʨʘʥʦʫʙʠʨʘʝʤʳʭ ʟʝʨʥʦʚʳʭ ʢʦʣʦʩʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʧʦʞʥʠʚʥʦʤ ʧʦʩʝʚʝ 

ʚʦʟʜʝʣʳʚʘʣʠ ʛʨʝʯʠʭʫ ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʣ ʫʨʦʞʘʡ ʟʝʨʥʘ 9,5ï18ʮ/ʛʘ, ʪʘʢʞʝ ʩʤʝʩʴ 

ʢʫʢʫʨʫʟʳ ʩ ʧʦʜʩʦʣʥʝʯʥʠʢʦʤ ʩ ʣʠʩʪʦʩʪʝʙʝʣʴʥʦʡ ʤʘʩʩʦʡ 210-251ʮ/ʛʘ.   

ɺ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʧʨʝʜʛʦʨʠʡ ʨʘʥʦʫʙʠʨʘʝʤʳʝ ʟʝʨʥʦʚʳʝ, 

ʟʝʨʥʦʙʦʙʦʚʳʝ ʠ ʢʨʫʧʷʥʳʝ ʢʫʣʴʪʫʨʳ ʟʘʥʠʤʘʶʪ  ʙʦʣʝʝ 50 % ʧʣʦʱʘʜʠ ʧʘʰʥʠ. ʅʘ 

ʦʩʚʦʙʦʞʜʝʥʥʳʭ ʧʦʣʷʭ ʚ ʧʦʩʣʝ ʫʙʦʨʦʯʥʳʡ ʧʝʨʠʦʜ, ʚ ʪʝʯʝʥʠʝ 100-125 ʜʥʝʡ, 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚʝʜʫʪ ʢ ʜʝʛʨʘʜʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʧʦʚʳʰʝʥʠʶ 

ʟʘʪʨʘʪʥʦʩʪʠ, ʘ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʦʯʚʦʦʙʨʘʙʦʪʢʘʭ ʧʦʣʷ ʟʘʨʘʩʪʘʶʪ ʩʦʨʥʷʢʘʤʠ [2]. 

ʉ ʮʝʣʴʶ ʤʠʥʠʤʘʣʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʩʥʠʞʝʥʠʷ 

ʟʘʪʨʘʪʥʦʩʪʠ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʯʚʳ ʦʪ ʨʘʟʨʫʰʝʥʠʷ, ʟʘʩʦʨʝʥʠʷ ʧʦʩʝʚʦʚ ʠʟʫʯʝʥʘ 

ʚʨʝʤʝʥʥʘʷ ʬʠʪʦʢʦʥʩʝʨʚʘʮʠʷ ʧʦʯʚ ʧʫʪʝʤ ʩʦʚʤʝʱʝʥʥʦʛʦ ʧʦʩʝʚʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩ 

ʤʥʦʛʦʣʝʪʥʠʤʠ ʟʣʘʢʦʚʳʤʠ ʪʨʘʚʘʤʠ. ɺ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʧʨʦʚʦʜʠʣʩʷ ʧʦʩʝʚ, ʟʘ ʦʜʥʫ 

ʦʧʝʨʘʮʠʶ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ ʥʘ 10-15 % ʥʠʞʝ ʠ ʧʦʣʥʦʡ ʥʦʨʤʦʡ 

ʤʥʦʛʦʣʝʪʥʠʭ ʟʣʘʢʦʚʳʭ ʪʨʘʚ (ʝʞʠ ʩʙʦʨʥʦʡ, ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ, ʨʘʡʛʨʘʩʘ ʤʥʦʛʦʫʢʦʩʥʦʛʦ 

ʠʣʠ ʩʤʝʩʠ ʝʞʠ ʩ ʨʘʡʛʨʘʩʦʤ). 

ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ʠ ʟʣʘʢʦʚʳʝ ʪʨʘʚʳ ʦʙʝʩʧʝʯʠʚʘʣʠ ʜʨʫʞʥʳʝ 

ʚʩʭʦʜʳ ʠ ʨʘʟʚʠʪʠʝ, ʘ ʚʝʩʥʦʡ ʨʘʩʪʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦ ʪʨʦʛʘʣʠʩʴ ʚ ʨʦʩʪ. ʇʦʩʣʝ ʫʙʦʨʢʠ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩ ʫʨʦʞʘʝʤ ʟʝʨʥʘ 35-42 ʮ/ʛʘ ʟʣʘʢʦʚʳʝ ʪʨʘʚʳ ʦʪʨʘʩʪʘʣʠ ʠ ʢ ʢʦʥʮʫ 

ʚʝʛʝʪʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʣʠ ʫʨʦʞʘʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 145-214 ʮ/ʛʘ. 

ɿʘʧʘʭʘʥʥʘʷ ʦʩʝʥʴʶ ʙʠʦʤʘʩʩʘ ʪʨʘʚ ʩ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʦʙʦʛʘʱʘʣʠ ʧʦʯʚʫ 

ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʠ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ - ʘʟʦʪʦʤ - 67 ʢʛ/ʛʘ, ʬʦʩʬʦʨʦʤ - 30,0 

ʢʛ/ʛʘ ʠ ʢʘʣʠʝʤ ʜʦ 190 ʢʛ/ʛʘ, ʯʪʦ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ʚʪʦʨʦʡ ʛʦʜ ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʞʘʷ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʥʘ 8-14 ʮ ʩ ʛʝʢʪʘʨʘ. 



ð 22 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɼʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʚ ʧʦʯʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ 

ʙʝʟ ʩʧʝʮʠʘʣʴʥʳʭ ʪʨʫʜʦʝʤʢʠʭ ʟʘʪʨʘʪ ʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ 

ʧʨʦʚʦʜʠʣʩʷ ʧʦʠʩʢ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ (ʩʠʜʝʨʘʪʳ, ʩʦʣʦʤʘ, 

ʥʘʚʦʟʥʘʷ ʞʠʞʘ) ʠ ʤʝʩʪʥʳʭ ʮʝʦʣʠʪʦʩʦʜʝʨʞʘʱʠʭ ʘʛʨʦʨʫʜ (ʠʨʣʠʪʦʚ) ʥʘ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ, 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ 

ʢʘʨʪʦʬʝʣʷ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʦʤʳ 5 ʪ/ʛʘ, ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ 40-50 ʢʛ/ʛʘ, 

ʩʠʜʝʨʘʪʦʚ - ʦʟʠʤʦʛʦ ʨʘʧʩʘ ʚ ʩʤʝʩʠ ʩ ʨʝʜʴʢʦʡ ʤʘʩʣʠʯʥʦʡ ʠ ʛʦʨʯʠʮʝʡ ʙʝʣʦʡ, ʠʨʣʠʪʦʚ, 

ʫʣʫʯʰʘʣʦ ʩʪʨʫʢʪʫʨʥʦʘʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʪʨʫʢʪʫʨʥʦʩʪʠ 3,1, ʝʝ 

ʚʦʜʦʧʨʦʯʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʚ ʧʨʝʜʝʣʘʭ 0,93-1,06 ʛ/ʩʤ3 ʠ ʚʦʜʥʳʡ ʨʝʞʠʤ. ʆʜʥʘ 

ʪʦʥʥʘ ʩʦʣʦʤʳ ʦʙʦʛʘʱʘʣ ʧʦʯʚʫ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʚ ʵʢʚʠʚʘʣʝʥʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

3,5 ʪ ʧʦʜʩʪʠʣʦʯʥʦʛʦ ʥʘʚʦʟʘ, ʘ ʟʝʣʝʥʘʷ ʤʘʩʩʘ ʩʠʜʝʨʘʪʘ ʩ ʫʨʦʞʘʝʤ 215 ʮ/ʛʘ ʵʢʚʠʚʘʣʝʥʪʥʘ 

30-35 ʪ/ʛʘ ʥʘʚʦʟʘ. 

ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʦʤʳ, ʩʠʜʝʨʘʪʦʚ, ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ 

ʠʨʣʠʪʦʚ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʧʦʚʳʰʘʣʘʩʴ ʥʘ 35 % ʠ ʩʦʩʪʘʚʣʷʣʘ 217,6-256,5 

ʮ/ʛʘ. 

ʉʦʣʦʤʘ ʠ ʩʠʜʝʨʘʪʳ, ʦʢʘʟʳʚʘʷ ʨʘʟʨʳʭʣʷʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʫ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʣʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʘ ʠʥʦʛʜʘ ʠ ʠʩʢʣʶʯʝʥʠʶ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ ʧʦʜ 

ʧʦʩʣʝʜʫʶʱʫʶ ʢʫʣʴʪʫʨʫ ʩʝʚʦʦʙʦʨʦʪʘ - ʦʟʠʤʫʶ ʧʰʝʥʠʮʫ. ʉʦʣʦʤʘ, ʩʠʜʝʨʘʪʳ ʠ ʠʨʣʠʪʳ 

ʩʥʠʞʘʣʠ ʧʦʜʚʠʞʥʦʩʪʴ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ, ʦʩʦʙʝʥʥʦ ʤʝʜʠ, ʩʚʠʥʮʘ ʠ ʩʣʘʙʝʝ 

ʮʠʥʢʘ ʠ ʢʘʜʤʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʣʦʤʳ ʥʘ ʫʜʦʙʨʝʥʠʷ ʦʙʭʦʜʠʪʩʷ ʚ ʪʨʠ - ʯʝʪʳʨʝ ʨʘʟʘ ʜʝʰʝʚʣʝ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʜʝʨʘʪʘ ʥʘ 

ʫʯʘʩʪʢʘʭ ʙʦʣʝʝ 5 ʢʤ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʜʝʰʝʚʣʝ ʧʨʠʤʝʥʝʥʠʷ ʥʘʚʦʟʘ ʠ ʚ ʯʝʪʳʨʝ ʨʘʟʝ, ʯʝʤ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ɺʦʟʜʝʣʳʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ ʠ ʠʨʣʠʪʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʦ, ʛʜʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 115-120 %, ʘ 

ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 3,2-3,4. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʡ ʩʠʩʪʝʤʳ 

ʟʝʤʣʝʜʝʣʠʷ ʷʚʣʷʶʪʩʷ ʩʝʚʦʦʙʦʨʦʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʟʝʤʣʠ, ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʫʩʪʦʡʯʠʚʦʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʝ ʚʝʜʝʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʥʘ ʠʥʪʝʨʢʘʣʷʮʠʶ 

ʥʝʡʪʨʘʣʴʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ (ʛʣʠʮʠʥʘ ʠ ʤʝʪʠʦʥʠʥʘ) ʚ ʤʝʞʩʣʦʝʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʤʝʢʪʠʪʘ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʜʠʬʨʘʢʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʤʝʢʪʠʪ, ʤʝʪʠʦʥʠʥ, ʛʣʠʮʠʥ, ʘʤʠʥʦʢʠʩʣʦʪʳ, ʠʥʪʝʨʢʘʣʷʮʠʷ, 

ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ. 

 

Abstract 

The influence of acid-base properties on the intercalation of neutral amino acids 

(glycine and methionine) in the interlayer space of smectite is estimated based on the results 

of an X-ray diffraction study. 

Key words: smectite, methionine, glycine, amino acids, intercalation, acid-base 

properties. 

 

ɺʚʝʜʝʥʠʝ. ʉʤʝʢʪʠʪ (ʤʠʥʝʨʘʣʳ ʛʨʫʧʧʳ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ) ï ʩʣʦʠʩʪʳʡ 

ʘʣʶʤʦʩʠʣʠʢʘʪ ʩ ʣʘʙʠʣʴʥʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʦʡ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʛʨʫʧʧʳ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʠʣʴʥʦʤʫ ʥʘʙʫʭʘʥʠʶ, ʚʳʩʦʢʘʷ 

ʜʠʩʧʝʨʩʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʦʨʙʮʠʠ ʢʘʪʠʦʥʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (Scholtzov§, 

2013; Sarier, 2010; ʊʨʦʬʠʤʦʚ, 2007). ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʩʚʦʡʩʪʚʘʤ, ʜʦʩʪʫʧʥʦʩʪʠ ʠ 

ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʝʨʘʣʳ ʛʨʫʧʧʳ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ ʠʤʝʶʪ ʦʛʨʦʤʥʳʡ 

ʠʥʪʝʨʝʩ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʥʳʭ (ɹʦʨʪʥʠʢʦʚ,  2018; Vazquez, 2008; Borisover, 2015; 

ɹʦʝʚʘ, 2013). 

ɺ ʚʠʜʫ ʩʧʝʮʠʬʠʢʠ ʩʪʨʦʝʥʠʷ ʩʤʝʢʪʠʪʳ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʙʫʨʦʚʦʤ ʜʝʣʝ, 

ʬʘʨʤʘʮʝʚʪʠʢʝ ʠ ʜʨ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʦʟʥʠʢʘʝʪ ʢ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ ʠ ʠʭ ʨʦʣʠ ʚ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʧʨʦʙʣʝʤ 21-ʛʦ ʚʝʢʘ ʚ ʤʠʥʝʨʘʣʦʛʠʠ (Frankel, 2003; Touryan, 2004). 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ 

ʥʝʡʪʨʘʣʴʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʧʨʠ ʠʥʪʝʨʢʘʣʷʮʠʠ ʚ ʩʤʝʢʪʠʪ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʨʛʘʥʦ-

ʤʠʥʝʨʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʚʳʩʪʫʧʘʣ 

ʜʠʦʢʪʘʵʜʨʠʯʝʩʢʠʡ ʱʝʣʦʯʥʦʟʝʤʝʣʴʥʳʡ ʩʤʝʢʪʠʪ, ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ï 

ʥʝʡʪʨʘʣʴʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ: ʛʣʠʮʠʥ ʠ ʤʝʪʠʦʥʠʥ. 

ʉʦʨʙʮʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʤʝʞʩʣʦʝʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʤʝʢʪʠʪʘ ʧʨʦʪʝʢʘʣʘ ʧʨʠ 

ʩʣʝʜʫʶʱʠʭ ʟʥʘʯʝʥʠʷʭ ʨʅ ʨʘʩʪʚʦʨʘ: 4,0; 5,0; 6,0; 7,0; 8,0 ʝʜʠʥʠʮ ʨʅ. ʂʠʩʣʦʪʥʦʩʪʴ 

ʨʘʩʪʚʦʨʘ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʧʦʩʨʝʜʩʪʚʦʤ 0,1 ʄ ʨʘʩʪʚʦʨʦʚ HCl ʠ NaOH. ʇʦʣʫʯʝʥʥʳʝ 

ʩʫʩʧʝʥʟʠʠ ʚʳʜʝʨʞʠʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʧʨʠ  45Áʉ  ʠ ʦʪʩʪʘʠʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠʥʪʝʨʢʘʣʷʮʠʠ ʦʙʨʘʟʮʳ 

ʧʨʦʤʳʚʘʣʠʩʴ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʚʳʩʫʰʠʚʘʣʠʩʴ. 

ʇʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʚʩʢʦʡ 

ʜʠʬʨʘʢʮʠʠ ʥʘ ʧʦʨʦʰʢʦʚʦʤ ʜʠʬʨʘʢʪʦʤʝʪʨʝ Bruker D8-Advance, ʜʠʘʧʘʟʦʥ ʫʛʣʦʚ 2ɗ=3-

60Á, CuKŬ ï ʠʟʣʫʯʝʥʠʝ.  



ð 24 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʬʨʘʢʪʦʛʨʘʤʤʳ 

ʠʩʭʦʜʥʦʛʦ ʦʙʨʘʟʮʘ ʩʤʝʢʪʠʪʘ ʠ ʦʙʨʘʟʮʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʘ ʥʘʩʳʱʝʥʠʷ 

ʛʣʠʮʠʥʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʜʠʬʨʘʢʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʝʬʣʝʢʩ ʚ 

ʦʙʣʘʩʪʠ 2ɗ=7,0Á (d001=12,5¡), ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʙʘʟʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʢʨʝʤʥʝʢʠʩʣʦʨʦʜʥʳʤʠ ʩʣʦʷʤʠ ʚ ʠʩʭʦʜʥʦʤ ʦʙʨʘʟʮʝ ʩʤʝʢʪʠʪʘ, ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ 

ʠʥʪʝʨʢʘʣʷʮʠʠ ʛʣʠʮʠʥʦʤ ʩʤʝʩʪʠʣʩʷ ʚ ʩʪʦʨʦʥʫ ʤʘʣʦʫʛʣʦʚʦʡ ʦʙʣʘʩʪʠ ʠ ʨʘʩʧʦʣʦʞʠʣʩʷ ʧʨʠ 

2ɗ=6,0Á, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʞʩʣʦʝʚʦʤʫ ʨʘʩʩʪʦʷʥʠʶ 14,3 ¡. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʥʘʯʝʥʠʝ 

ʨʅ ʨʘʩʪʚʦʨʘ ʚ ʜʠʘʧʘʟʦʥʝ 4-8 ʝʜʠʥʠʮ ʨʅ ʧʨʠ ʠʥʪʝʨʢʘʣʷʮʠʠ ʛʣʠʮʠʥʦʤ ʥʝ ʠʛʨʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʦʣʠ.  

 

 

ʈʠʩ. 1. ɼʠʬʨʘʢʮʠʦʥʥʳʝ ʩʧʝʢʪʨʳ ʙʘʟʘʣʴʥʳʭ ʦʪʨʘʞʝʥʠʡ ʠʩʭʦʜʥʦʛʦ ʩʤʝʢʪʠʪʘ (ʘ) ʠ ʩʤʝʢʪʠʪʦʚ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʘʩʪʚʦʨʦʤ ʛʣʠʮʠʥʘ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʨʅ (b ï ʩʤʝʢʪʠʪ, ʦʙʨʘʙʦʪʘʥʥʳʡ ʧʨʠ ʨʅ=4,0, ʩ ï ʧʨʠ 

ʨʅ=5,0, d ï ʧʨʠ ʨʅ=6,0, ʝ- ʧʨʠ ʨʅ=7,0, f ï ʧʨʠ ʨʅ=8,0). 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʬʨʘʢʪʦʛʨʘʤʤʳ ʠʩʭʦʜʥʦʛʦ ʦʙʨʘʟʮʘ ʩʤʝʢʪʠʪʘ ʠ 

ʦʙʨʘʟʮʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʘ ʠʥʪʝʨʢʘʣʷʮʠʠ ʤʝʪʠʦʥʠʥʦʤ. 

 

 

ʈʠʩ. 2. ɼʠʬʨʘʢʮʠʦʥʥʳʝ ʩʧʝʢʪʨʳ ʙʘʟʘʣʴʥʳʭ ʦʪʨʘʞʝʥʠʡ ʠʩʭʦʜʥʦʛʦ ʩʤʝʢʪʠʪʘ (ʘ) ʠ ʩʤʝʢʪʠʪʦʚ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʘʩʪʚʦʨʦʤ ʤʝʪʠʦʥʠʥʘ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʨʅ (b ï ʩʤʝʢʪʠʪ, ʦʙʨʘʙʦʪʘʥʥʳʡ ʧʨʠ ʨʅ=4,0, ʩ ï 

ʧʨʠ ʨʅ=5,0, d ï ʧʨʠ ʨʅ=6,0, ʝ- ʧʨʠ ʨʅ=7,0, f ï ʧʨʠ ʨʅ=8,0). 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 25 ð   

 

ʇʨʠ ʠʥʪʝʨʢʘʣʷʮʠʠ ʦʙʨʘʟʮʘ ʩʤʝʢʪʠʪʘ ʤʝʪʠʦʥʠʥʦʤ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʥʘʩʳʱʝʥʠʷʤʠ ʧʨʠ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ ʨʅ. ʈʝʬʣʝʢʩ ʚ ʦʙʣʘʩʪʠ 2ɗ=7,0Á 

(d001=12,5¡) ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ ʠʥʪʝʨʢʘʣʷʮʠʠ ʤʝʪʠʦʥʠʥʦʤ ʩʤʝʩʪʠʣʩʷ ʚ ʩʪʦʨʦʥʫ 

ʤʘʣʦʫʛʣʦʚʦʡ ʦʙʣʘʩʪʠ ʠ ʨʘʩʧʦʣʦʞʠʣʩʷ ʧʨʠ 2ɗ=6,1Á, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʞʩʣʦʝʚʦʤʫ 

ʨʘʩʩʪʦʷʥʠʶ 14,5 ¡. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʠʬʨʘʢʪʦʛʨʘʤʤ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʥʪʝʨʢʘʣʷʮʠʠ 

ʛʣʠʮʠʥʘ, ʩ ʜʠʬʨʘʢʪʦʛʨʘʤʤʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʥʪʝʨʢʘʣʷʮʠʠ 

ʤʝʪʠʦʥʠʥʘ, ʟʘʤʝʪʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ. ʄʝʞʩʣʦʝʚʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʨʠ ʦʨʛʘʥʦ-

ʤʠʥʝʨʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʩ ʛʣʠʮʠʥʦʤ ʤʝʥʴʰʝ ʥʘ 0,3 ¡, ʯʝʤ ʚ ʩʣʫʯʘʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩ ʤʝʪʠʦʥʠʥʦʤ. ʈʘʟʣʠʯʠʝ ʚ ʤʝʞʩʣʦʝʚʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ 

ʦʪʣʠʯʠʝʤ ʨʘʟʤʝʨʦʚ ʤʦʣʝʢʫʣ ʵʪʠʭ ʘʤʠʥʦʢʠʩʣʦʪ. ʉʪʨʫʢʪʫʨʘ ʛʣʠʮʠʥʘ H2N-CH2-COOH 

ʫʩʪʨʦʝʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ, ʯʝʤ ʩʪʨʫʢʪʫʨʘ ʤʝʪʠʦʥʠʥʘ H2C-S-CH2-CH2-CH(NH2)-

COOH. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʛʣʠʮʠʥ ï ʥʘʠʤʝʥʴʰʘʷ ʧʦ ʨʘʟʤʝʨʫ ʘʤʠʥʦʢʠʩʣʦʪʘ (ʗʢʫʙʢʝ, 1985). 

ʕʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʙʲʷʩʥʝʥʠʝʤ ʧʦʣʫʯʝʥʠʷ ʤʝʥʴʰʝʛʦ ʤʝʞʩʣʦʝʚʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠ 

ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʩ ʛʣʠʮʠʥʦʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʚʦʡʩʪʚ ʥʝʡʪʨʘʣʴʥʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ. ɸʤʠʥʦʢʠʩʣʦʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʨʅ ʩʨʝʜʳ ʤʦʛʫʪ ʠʤʝʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʚʝʣʠʯʠʥʳ ʨʅ ʠʦʥʳ ʅ
+
 , 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʨʘʩʪʚʦʨʝ, ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ ʘʤʠʥʦ- ʠ ʢʘʨʙʦʢʩʠʣʴʥʳʤ ʛʨʫʧʧʘʤ, ʚ ʩʚʷʟʠ 

ʩ ʯʝʤ ʘʤʠʥʦʢʠʩʣʦʪʘ ʦʙʨʝʪʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ. ʅʝʡʪʨʘʣʴʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʧʨʠ 

ʢʠʩʣʦʪʥʦʩʪʠ ʩʨʝʜʳ ʨʘʩʪʚʦʨʘ ʙʣʠʟʢʦʡ ʢ 7 ʝʜʠʥʠʮ ʨʅ ʠ ʥʠʞʝ ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʟʘʨʷʜ (ʗʢʫʙʢʝ, 1985; ʆʨʣʦʚ 1985). 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ 

ʥʝʡʪʨʘʣʴʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʧʨʠ ʠʥʪʝʨʢʘʣʷʮʠʠ ʚ ʩʤʝʢʪʠʪ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʜʠʘʧʘʟʦʥʝ ʨʅ 

4-8 ʥʝʡʪʨʘʣʴʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʥʘ ʧʨʠʤʝʨʝ ʛʣʠʮʠʥʘ ʠ ʤʝʪʠʦʥʠʥʘ, ʧʨʦʥʠʢʘʶʪ ʚ 

ʤʝʞʩʣʦʝʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʤʝʢʪʠʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ. ɼʘʥʥʳʡ ʬʘʢʪ ʩʚʷʟʘʥ ʩ 

ʧʦʷʚʣʝʥʠʝʤ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʟʘʨʷʜʘ ʫ ʥʝʡʪʨʘʣʴʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʦʧʠʩʘʥʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʨʅ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʩʨʦʜʩʪʚʦ ʢ ʧʦʚʝʨʭʥʦʩʪʷʤ ʤʠʥʝʨʘʣʘ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʝʥ ɸʥʘʣʠʪʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʝ ʌɻʋʇ 

çʎʅʀʀʛʝʦʣʥʝʨʫʜè ʟʘ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʈʦʩʩʠʠ, ʛʜʝ ʥʝʢʦʪʦʨʳʝ ʨʝʢʠ ʧʦʢʨʳʚʘʶʪʩʷ ʣʴʜʦʤ ʥʘ ʜʦʣʛʠʝ ʤʝʩʷʮʳ, ʠʟʫʯʝʥʠʝ 

ʣʝʜʦʚʳʭ ʷʚʣʝʥʠʡ ʠʛʨʘʝʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ. ɼʣʷ ʥʫʞʜ ʩʫʜʦʭʦʜʩʪʚʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʠʟʫʯʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʨʫʩʣʘ, ʚʳʟʚʘʥʥʳʭ 

ʣʝʜʦʚʳʤʠ ʷʚʣʝʥʠʷʤʠ ʠ ʧʨʦʯʠʭ ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʥʠʝ ʣʝʜʦʚʦʛʦ ʨʝʞʠʤʘ ʨʝʢ. ʉʪʘʪʴʷ 

ʧʦʩʚʷʱʝʥʘ ʥʘʯʘʣʫ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʣʝʜʦʚʳʤʠ ʷʚʣʝʥʠʷʤʠ ʥʘ ʨʝʢʘʭ ʈʦʩʩʠʠ ʚ 

XI-XVII ʚʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʪʦʧʠʩʠ, ʥʘʙʣʶʜʝʥʠʷ, ʣʝʜʦʚʳʝ ʷʚʣʝʥʠʷ, ʣʝʜʦʚʳʡ ʨʝʞʠʤ ʨʝʢ, 

ʧʦʣʦʚʦʜʴʝ. 

 

Abstract 

In Russia, where some rivers are covered with ice for many months, the study of ice 

phenomena plays a huge role. For the needs of shipping, construction and operation of 

hydraulic structures, the study of channel deformations caused by ice phenomena and other 

purposes, knowledge of the ice regime of rivers is necessary. The article is devoted to the 

beginning of visual observations of ice phenomena on the rivers of Russia in the XI-XVII 

centuries. 

Keywords: chronicles, observations, ice phenomena, ice regime of rivers, flood. 

 

ɺ ʈʦʩʩʠʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʣʝʜʦʚʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʥʘʯʘʣʦʩʴ ʩ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʩʝʪʠ ʚʦʜʦʤʝʨʥʳʭ ʧʦʩʪʦʚ ʚ ʢʦʥʮʝ XIX ʚ. ɺ ʙʦʣʝʝ 

ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʠʟʫʯʝʥʠʝ ʚʝʣʦʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʢʩʧʝʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʠ. ʋʞʝ ʚ çʇʦʚʝʩʪʠ ʚʨʝʤʝʥʥʳʭ ʣʝʪè, ʚʭʦʜʠʚʰʝʡ ʨʘʟʥʳʤʠ ʩʚʦʠʤʠ 

ʯʘʩʪʷʤʠ ʚ ʨʫʩʩʢʠʝ ʣʝʪʦʧʠʩʠ, ʩʦʜʝʨʞʘʪʩʷ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. ɺ ʪʦʤ ʯʠʩʣʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʫʧʦʤʠʥʘʥʠʷ ʦ ʨʝʢʘʭ ʛʣʘʚʥʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ 

ʙʘʩʩʝʡʥʦʚ ʏʝʨʥʦʛʦ, ɹʘʣʪʠʡʩʢʦʛʦ ʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʝʡ, ʠʤʝʚʰʠʭ ʚʘʞʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʠ ʚʦʝʥʥʦ-ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʇʝʨʚʳʝ ʞʝ ʫʧʦʤʠʥʘʥʠʷ ʦ ʣʝʜʦʚʳʭ ʷʚʣʝʥʠʷʭ ʠ ʠʭ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʣʝʪʦʧʠʩʷʭ ʥʘʯʠʥʘʷ ʩ XI ʚ. ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ 

ʧʦʷʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩ ʢ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʷʚʣʝʥʠʷʤ: ʧʦʣʦʚʦʜʴʷʤ, 

ʧʘʚʦʜʢʘʤ, ʥʘʚʦʜʥʝʥʠʷʤ, ʦʪʤʝʯʘʶʪʩʷ ʠ ʬʘʟʳ ʣʝʜʦʚʦʛʦ ʨʝʞʠʤʘ ʨʝʢ. 

ʕʪʦʛʦ ʨʦʜʘ ʷʚʣʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʧʦʣʦʚʦʜʴʷ, ʦʧʠʩʳʚʘʶʪ ʅʦʚʛʦʨʦʜʩʢʠʝ ʣʝʪʦʧʠʩʠ: ʚ 

1127 ʛ. ʩʥʝʛ ʣʝʞʘʣ ʜʦ 30 ʘʧʨʝʣʷ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ 

ʣʝʪʦʠʩʯʠʩʣʝʥʠʝ, ʘ ʜʘʪʳ ʧʨʠʚʦʜʷʪʩʷ ʧʦ ʩʪʘʨʦʤʫ ʩʪʠʣʶ.), ʘ ʚʝʩʥʦʡ ʚʦʜʘ ʚ ʨʝʢʝ ɺʦʣʭʦʚ 

çʙʷʰʝ ʚʝʣʠʢʘè [1, ʩ. 5]; ʚ 1128 ʛ. ʙʳʣʘ ʩʥʝʞʥʘʷ ʟʠʤʘ, ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦʨʦʡ ʩʪʘʣ ʚʝʩʝʥʥʠʡ 

ʨʘʟʣʠʚ ʨʝʢʠ ɺʦʣʭʦʚ, ʚʳʟʚʘʚʰʠʡ ʨʘʟʨʫʰʝʥʠʷ [2, ʩ. 3]. ɺʳʩʦʢʠʝ ʫʨʦʚʥʠ ʚʝʩʝʥʥʠʭ 

ʧʦʣʦʚʦʜʠʡ ʦʪʤʝʯʝʥʳ ʚ ʣʝʪʦʧʠʩʠ ʧʦʜ 1291, 1539, 1543, 1555 ʛʛ., ʥʦ ʙʝʟ ʫʢʘʟʘʥʠʷ ʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ. ɸ ʚʦʪ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ 1338 ʛ. ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘʚʦʜʥʝʥʠʝ ʥʘ ʨʝʢʝ ɺʦʣʭʦʚ, 

ʚʳʟʚʘʥʥʦʝ ʙʫʨʥʳʤ ʪʘʷʥʠʝʤ ʩʥʝʛʦʚ, ʢʦʪʦʨʦʛʦ ʨʘʥʴʰʝ ʥʝ ʙʳʣʦ: çɹʳʩʪʴ ʚʦʜʘ ʚʝʣʠʢʘ ʚ 

ɺʦʣʭʦʚʝ, ʷʢʦʞʝ ʥʝ ʙʳʩʪʴ ʙʳʣʘ ʪʘʢʦʚʘ ʥʠʢʦʣʠ ʞʝ, ʧʦ ɺʝʣʠʮʝ ʜʥʠ ʥʘ 3 ʥʝʜʝʣʝ ʚ ʩʨʝʜʫ, ʠ 

ʩʥʝʩʝ ʚʝʣʠʢʦʛʦ ʤʦʩʪʫ 10 ʛʦʨʦʜʝʥʴ; ʪʦʛʜʘ ʞʝ ʠ ɾʠʣʦʪʫʞʩʢʠʡ ʤʦʩʪ ʩʥʝʩʝ, ʠ ʩʦʪʚʦʨʠʩʷ 

ʟʣʦ ʤʥʦʛʦè [1, ʩ. 78]. 

ɺ 1437 ʛ. ʚ ʅʦʚʛʦʨʦʜʝ ʚʝʩʥʦʡ ʙʳʣʦ ʦʯʝʨʝʜʥʦʝ ʩʠʣʴʥʦʝ ʥʘʚʦʜʥʝʥʠʝ ʩ ʨʘʟʤʳʚʦʤ 

ʛʨʫʥʪʘ: çʊʦʠ ʞʝ ʚʝʩʥʳ ʚʦʜʘ ʧʦʜʤʳʚʘʣʘ ʫ ɼʝʪʠʥʮʘ ʛʦʨʦʜ, ʠ ʦʧʦʣʟʝʚʘʣʘ ʟʝʤʣʷ ʦʪ ʩʪʝʥʳ, 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 27 ð   

 

ʠ ʧʘʜʝʩʷ ʩʪʝʥʘ ʢʘʤʝʥʘ ʠ ʢʦʣʦʢʦʣʥʠʮʘ ʦʪ ɺʦʣʭʦʚʘè [1, ʩ. 112], ʯʝʨʝʟ ʜʚʘ ʛʦʜʘ ʵʪʘ ʯʘʩʪʴ 

ʩʪʝʥʳ ʠ ʢʦʣʦʢʦʣʴʥʷ ʙʳʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʳ. ʆʩʝʥʴʶ ʵʪʦʛʦ ʞʝ ʛʦʜʘ ʣʝʜ, ʠʜʫʱʠʡ ʧʦ ʨʝʢʝ 

ɺʦʣʭʦʚ, ʩʣʦʤʘʣ ʥʝʩʢʦʣʴʢʦ ʤʦʩʪʦʚ ʠ çʤʥʦʛʦ ʟʣʘ ʅʦʚʛʦʨʦʜʮʘʤ ʩʦʪʚʦʨʠè [3, ʩ. 22-23]. 

ʇʨʦʬʝʩʩʦʨ ʄɻʋ, ʛʝʦʛʨʘʬ ʠ ʢʣʠʤʘʪʦʣʦʛ ʄ.ɸ. ɹʦʛʦʣʝʧʦʚ ʦʪʤʝʯʘʝʪ: çʆʙʠʣʠʝ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʧʦʛʦʜʥʳʭ ʟʘʧʠʩʷʭ ʥʦʚʛʦʨʦʜʩʢʠʭ ʣʝʪʦʧʠʩʝʡ ʚʝʩʴʤʘ 

ʧʦʥʷʪʥʦ, ʪʘʢ ʢʘʢ ʪʦʨʛʦʚʣʷ ʛʦʨʦʜʘ ʚʝʣʘʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʦʜʥʳʤ ʧʫʪʝʤ, ʠ ʚʩʷʢʘʷ ʫʙʳʣʴ 

ʠ ʧʨʠʙʳʣʴ ʚʦʜʳ ʚ ʨʝʢʘʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʳ, ʩʠʣʴʥʦ ʩʢʘʟʳʚʘʣʘʩʴ ʥʘ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʠ ʥʦʚʛʦʨʦʜʮʝʚè [4, ʩ. 63]. 

ʅʝ ʪʦʣʴʢʦ ʚ ʥʦʚʛʦʨʦʜʩʢʠʭ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʣʝʪʦʧʠʩʷʭ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ 

ʧʨʦʭʦʞʜʝʥʠʠ ʚʝʩʝʥʥʠʭ ʧʦʣʦʚʦʜʠʡ. ɺ ʅʠʢʦʥʦʚʩʢʦʡ ʣʝʪʦʧʠʩʠ ʟʘ 1002 ʛ. ʦʪʤʝʯʝʥʦ: çʊʦʛʦ 

ʞʝ ʣʝʪʘ ʙʳʩʪʴ ʧʦʚʦʜʴ ʚʝʣʠʢʘè [5, ʩ. 68] ʚ ɺʦʣʭʦʚʝ. ʀʧʘʪʴʝʚʩʢʘʷ ʣʝʪʦʧʠʩʴ ʛʣʘʩʠʪ, ʯʪʦ ʚ 

1108 ʛ. ʚʝʩʥʦʡ ʥʘ ʨʝʢʘʭ ɼʥʝʧʨ, ɼʝʩʥʘ ʠ ʇʨʠʧʷʪʴ ʥʘʙʣʶʜʘʣʦʩʴ ʚʳʩʦʢʦʝ ʧʦʣʦʚʦʜʴʝ. 

ʊʚʝʨʩʢʘʷ ʣʝʪʦʧʠʩʴ ʟʘ 1143 ʛ. ʩʦʦʙʱʘʝʪ ʦ ʭʦʣʦʜʥʦʡ ʤʥʦʛʦʩʥʝʞʥʦʡ ʟʠʤʝ ʠ ʠʟʙʳʪʦʯʥʦ 

ʚʣʘʞʥʦʡ ʤʥʦʛʦʚʦʜʥʦʡ ʚʝʩʥʝ çʪʦʡ ʞʝ ʚʝʩʥʳ ʙʳʩʪʴ ʧʦʚʦʜʴ ʚʝʣʠʢʘ ʚ ʨʝʢʘʭè [6, ʩ. 78]. ɺ 

1496 ʛ., ʩʦʛʣʘʩʥʦ ʉʦʬʠʡʩʢʦʡ ʣʝʪʦʧʠʩʠ, ʟʠʤʘ ʙʳʣʘ ʣʶʪʘʷ ʠ ʦʯʝʥʴ ʩʥʝʞʥʘʷ, çʘ ʥʘ ʚʝʩʥʝ 

ʥʘ ʄʦʩʢʚʝ ʠ ʚʝʟʜʝ ʧʦʚʦʜʴ ʟʝʣʦ ʚʝʣʠʢʘ ʙʳʩʪʴ, ʠ ʟʘ ʤʥʦʛʦ ʣʝʪ ʪʘʢʦʚʳ ʧʦʚʦʜʠ ʥʝ ʧʦʤʥʷʪè 

[7, ʩ. 39-40]. 

ʃʝʜʦʚʳʝ ʷʚʣʝʥʠʷ ʥʘ ʨʝʢʘʭ ʜʝʣʷʪʩʷ ʥʘ ʫʩʪʦʡʯʠʚʳʝ (ʥʝ ʤʝʥʝʝ 30 ʩʫʪʦʢ) ʠ 

ʥʝʫʩʪʦʡʯʠʚʳʝ. ɼʣʷ ʤʥʦʛʠʭ ʨʘʡʦʥʦʚ ʈʦʩʩʠʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʣʝʜʦʚʳʭ ʷʚʣʝʥʠʡ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʦʜʥʦʢʨʘʪʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʝʛʦ ʨʘʟʨʫʰʝʥʠʝʤ. 

ʇʨʠʤʝʨʦʤ ʵʪʦʛʦ ʩʣʫʞʘʪ ʟʘʧʠʩʠ ʚ ʇʩʢʦʚʩʢʦʡ ʣʝʪʦʧʠʩʠ ʟʘ 1479 ʛ., ʨʘʩʩʢʘʟʳʚʘʶʱʠʝ ʦ 

ʩʠʣʴʥʦʤ ʥʘʚʦʜʥʝʥʠʠ ʥʘ ʨʝʢʝ ɺʝʣʠʢʦʡ, ʥʘʯʘʚʰʝʤʩʷ 13 ʥʦʷʙʨʷ, ʢʦʪʦʨʦʤʫ 

ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʟʘʤʝʨʟʘʥʠʝ ʨʝʢʠ. ʇʦʩʣʝ ʧʦʚʪʦʨʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘʩʪʫʧʠʣʘ ʦʯʝʨʝʜʥʘʷ ʦʪʪʝʧʝʣʴ, ʢʦʪʦʨʘʷ ʩʧʨʦʚʦʮʠʨʦʚʘʣʘ ʝʱʝ ʙʦʣʝʝ 

ʩʠʣʴʥʦʝ ʥʘʚʦʜʥʝʥʠʝ: çʊʦʷ ʞʝ ʦʩʝʥʠ, ʤʝʩʷʮʘ ʜʝʢʘʙʨʷ 7, ʙʳʩʪʴ ʦʪʪʝʧʝʣʴʝ ʠ ʚʦʜʘ ʚʝʣʠʢʘ 

ʙʦʣʴʰʝ ʧʝʨʚʦʡ, ʜʘ ʠ ʣʝʜ ʩʥʝʩʣʦ, ʠ ʤʥʦʛʦ ʰʢʦʪʳ ʫʯʠʥʠʣʦ, ʠ ʚ ʪʨʝʪʠʡ ʨʷʜ ʣʝʜ ʩʪʘʣ [é] 

ʜʦ ʫʩʪʠʡ ʜʦ ʦʟʝʨʘ; ʘ ʭʨʠʩʪʠʘʥʝ ʜʦʙʨʳ ʟʜʦʨʦʚʳè [2, ʩ. 262]. 

ɺ ʵʪʦʡ ʞʝ ʣʝʪʦʧʠʩʠ ʟʘ 1563ï1564 ʛʛ. ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʤʥʦʛʦʚʦʜʥʦʡ ʦʩʝʥʠ, 

ʢʦʛʜʘ ʪʨʠʞʜʳ ʧʘʚʦʜʢʠ ʚ ʨʝʢʘʭ ʙʳʣʠ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʚʝʩʥʦʡ, ʨʝʢʘ ɺʝʣʠʢʘʷ 3 ʜʝʢʘʙʨʷ 

ʣʴʜʦʤ ʧʦʢʨʳʣʘʩʴ ʠ ʚ ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʜʥʝʡ ʣʝʜ ʥʘ ʥʝʡ ʙʳʣ ʧʨʦʯʥʳʡ. 9 ʜʝʢʘʙʨʷ 

ʧʦʪʝʧʣʝʣʦ: çʇʦʰʣʘ ʚʦʜʘ ʚʝʣʠʢʘ ʧʦ ʨʝʢʘʤ ʠ ʧʦ ʨʫʯʴʷʤ, ʟʘ ʤʥʦʛʠʝ ʣʝʪʘ ʪʘʢʦʡ ʧʦʚʦʜʠ ʥʝ 

ʙʳʚʘʣʦ [é] ʠ ʜʦʞʜʴ ʙʳʣ ʜʦ ʈʦʞʜʝʩʪʚʘ ʍʨʠʩʪʦʚʘ, ʘ ʩʥʝʛʫ ʥʝ ʙʳʣʦ, ʦʪ 9 ʜʝʢʘʙʨʷ ʜʘ ʜʦ 9 

ʷʥʚʘʨʷ ʜʦʨʦʛʠ ʥʝ ʙʳʣʦ ʣʶʜʷʤ [é] ʪʘʢʦʚʘ ʧʦʚʦʜʴ ʙʳʣʘ ʠ ʧʨʝʞʜʝ (ʚ 1474 ʛ.), ʜʝʢʘʙʨʷ ʚ 9 

ʞʝ ʜʝʥʴè [2, c, 315]. 

ɼʣʷ ʫʩʪʦʡʯʠʚʳʭ ʣʝʜʦʚʳʭ ʷʚʣʝʥʠʡ ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ ʠʭ 

ʥʘʯʘʣʘ ʠ ʟʘʚʝʨʰʝʥʠʷ, ʠʣʠ ʩʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʜʘʪʳ ʣʝʜʦʚʳʭ ʷʚʣʝʥʠʡ. ʆʥʠ ʨʘʟʜʝʣʷʶʪ 

ʦʩʥʦʚʥʳʝ ʬʘʟʳ ʣʝʜʦʚʦʛʦ ʨʝʞʠʤʘ ï ʟʘʤʝʨʟʘʥʠʝ, ʣʝʜʦʩʪʘʚ ʠ ʚʩʢʨʳʪʠʝ [8, ʩ. 239]. 

ʅʦʚʛʦʨʦʜʩʢʘʷ ʣʝʪʦʧʠʩʴ ʩʦʦʙʱʘʝʪ, ʯʪʦ ʚ 1401 ʛ. ʟʠʤʘ ʙʳʣʘ ʨʘʥʥʷʷ, ʨʝʢʘ ɺʦʣʭʦʚ 

ʧʦʢʨʳʣʘʩʴ ʣʴʜʦʤ 18 ʦʢʪʷʙʨʷ. ʃʝʜ ʙʳʣ ʧʨʦʯʥʳʤ ʚʩʶ ʟʠʤʫ, ʜʦ ʩʘʤʦʛʦ ʤʘʨʪʘ ʤʝʩʷʮʘ: 

çʊʦʡ ʟʠʤʦʡ ʝʟʜʠʣʠ ʯʝʨʝʟ ɺʦʣʭʦʚʦ ʧʦ ʣʴʜʫ ʦʪ ʃʫʢʠʥʘ ʜʥʷ ʜʦ ʤʘʨʪʘ ʤʝʩʷʮʘè [2, ʩ. 141]. ɺ 

ʊʚʝʨʩʢʦʡ ʣʝʪʦʧʠʩʠ ʦʧʠʩʳʚʘʝʪʩʷ, ʯʪʦ ʚ 1452 ʛ. ʨʝʢʘ ɺʦʣʛʘ ʟʘʤʝʨʟʣʘ çʚ ʢʘʥʫʥ ʈʦʞʜʝʩʪʚʘ 

ʍʨʠʩʪʦʚʘè [6, ʩ. 487]. ʅʠʢʦʥʦʚʩʢʘʷ ʣʝʪʦʧʠʩʴ ʟʘ 1475 ʛ. ʛʣʘʩʠʪ, ʯʪʦ ʨʝʢʘ ɺʦʣʭʦʚ 

ʟʘʤʝʨʟʣʘ 8 ʥʦʷʙʨʷ [3, ʩ. 156], ʘ ʚ 1477 ʛ.: çʉʠʷ ʞʝ ʦʩʝʥʴ ʩʫʭʘ ʙʳʣʘ ʠ ʩʪʫʜʝʥʘ, ʨʝʢʘ ʩʪʘʣʘ 

ʥʦʷʙʨʷ 12è [3, ʩ. 169]. 

ʏʘʩʪʦ ʣʝʪʦʧʠʩʠ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʥʘ ʙʳʪ ʧʨʠʙʨʝʞʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚʝʩʝʥʥʠʭ ʧʦʣʦʚʦʜʠʡ, ʥʦ ʠ ʦʩʝʥʥʠʭ ʣʝʜʦʚʳʭ ʷʚʣʝʥʠʡ. ʊʘʢ, ʦʩʝʥʴʶ 

1335 ʛ. ʣʴʜʦʤ, ʧʨʠʥʝʩʝʥʥʳʤ ʠʟ ʦʟʝʨʘ ʀʣʴʤʝʥʴ, ʧʦʧʦʨʪʠʣʦ ʤʦʩʪ ʯʝʨʝʟ ɺʦʣʭʦʚ [9, ʩ. 69]. 

ɺ 1345 ʛ. ʩʠʣʴʥʳʡ ʶʞʥʳʡ ʚʝʪʝʨ ʩʦ ʩʥʝʛʦʤ çʩʥʝʩ ʣʝʜ ʚ ɺʦʣʭʦʚ, ʠ ʚʳʜʨʘʣ ʩʝʤʴ ʛʦʨʦʜʝʥʴ 

ʚʝʣʠʢʦʛʦ ʤʦʩʪʘ, ʤʝʩʷʮʘ ʩʝʥʪʷʙʨʷ ʚ 6 ʜʝʥʴè [10, ʩ. 216]. ʅʠʢʦʥʦʚʩʢʘʷ ʣʝʪʦʧʠʩʴ ʟʘ 1388 ʛ. 

ʧʦʚʝʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʩʣʝ 17 ʩʝʥʪʷʙʨʷ ʥʘʩʪʫʧʠʣʠ ʤʦʨʦʟʳ, ʨʝʢʠ ʠ ʦʟʝʨʘ ʟʘʤʝʨʟʣʠ, ʥʦ 



ð 28 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

26 ʦʢʪʷʙʨʷ ʩʠʣʴʥʘʷ ʙʫʨʷ ʚʟʣʦʤʘʣʘ ʣʝʜ ʚ ʅʦʚʛʦʨʦʜʝ, ʩʥʝʩʣʘ ʥʝʩʢʦʣʴʢʦ ʤʦʩʪʦʚ ʯʝʨʝʟ 

ɺʦʣʭʦʚ ʠ ʧʨʠʥʝʩʣʘ ʣʶʜʷʤ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʙʝʜ [11, ʩ. 90]. ʆʩʝʥʴʶ 1436 ʛ. ʚ ʀʣʴʤʝʥʝ 

ʠ ɺʦʣʭʦʚʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚʳʩʦʢʦʝ ʧʦʣʦʚʦʜʴʝ çʪʦʡ ʞʝ ʦʩʝʥʠ ʠ ʚʦʜʘ ʙʳʩʪʴ ʚʝʣʠʢʘ, ʠ 

ʚʳʣʦʤʠ ʣʝʜʦʤ [é] ʫ ʚʝʣʠʢʦʛʦ ʤʦʩʪʫ 7 ʛʦʨʦʜʝʥʴ, ʠ ɾʠʣʦʪʫʛʩʢʠʡ ʤʦʩʪ ʩʥʝʩʝè [1, ʩ. 112], 

ʧʨʠʤʝʨʥʦ ʪʘʢʦʝ ʞʝ ʦʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ 1437 ʛ. ʧʨʠʯʠʥʠʣʦ ʚʨʝʜ ʧʨʠʙʨʝʞʥʳʤ ʨʘʡʦʥʘʤ 

ʅʦʚʛʦʨʦʜʘ [3, ʩ. 22]. 

ʅʝʦʜʥʦʢʨʘʪʥʦ ʚ ʣʝʪʦʧʠʩʷʭ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʨʝʢʘ ɺʦʣʭʦʚ ʤʦʞʝʪ ʪʝʯʴ çʥʘ 

ʚʟʲʚʦʜʴʝè, ʪ. ʝ. ʚʩʧʷʪʴ. ɺ 1063 ʛ. ʵʪʦ ʷʚʣʝʥʠʝ ʦʧʠʩʳʚʘʝʪ ʀʧʘʪʴʝʚʩʢʘʷ ʣʝʪʦʧʠʩʴ: çɺ ʩʝ 

ʣʝʪʦ ʚ ʅʦʚʛʦʨʦʜʝ ʨʝʢʘ ɺʦʣʭʦʚ ʪʝʯʝ ʚʦʩʧʷʪʴ, ʟʘ ʜʥʝʡ ʧʷʪʴè [12, ʩ. 269]. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʪʦʤʫ, ʯʪʦ ʫʢʣʦʥ ʨʫʩʣʘ ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʦʯʝʥʴ ʤʘʣ. ɽʩʣʠ ʠʟ-ʟʘ ʩʠʣʴʥʳʭ ʜʦʞʜʝʡ 

ʠʣʠ ʙʳʩʪʨʦʛʦ ʪʘʷʥʠʷ ʩʥʝʛʘ ʚʝʩʥʦʡ, ʩʢʘʧʣʠʚʘʝʪʩʷ ʦʯʝʥʴ ʤʥʦʛʦ ʚʦʜʳ, ʘ ʫʨʦʚʝʥʴ ʦʟʝʨʘ 

ʀʣʴʤʝʥʴ ʚ ʵʪʦ ʚʨʝʤʷ ʝʱʝ ʜʝʨʞʠʪʩʷ ʥʘ ʥʠʟʢʦʡ ʦʪʤʝʪʢʝ, ʪʦ ʨʝʢʘ ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ 

ʩʣʦʚʘ ʧʦʚʦʨʘʯʠʚʘʝʪ ʚʩʧʷʪʴ (ʪʝʯʝʪ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ), ʘ ʠʤʝʥʥʦ ʚ ʩʪʦʨʦʥʫ ʦʟʝʨʘ 

ʀʣʴʤʝʥʴ. ʊʘʢʞʝ ʵʪʦ ʷʚʣʝʥʠʝ ʫʧʦʤʠʥʘʝʪʩʷ ʚ ʅʠʢʦʥʦʚʩʢʦʡ ʣʝʪʦʧʠʩʠ ʟʘ 1065 ʛ. ʠ 1415 ʛ.: 

çʊʦʷ ʞʝ ʚʝʩʥʳ, ʥʘ ʩʚʷʪʦʡ ʥʝʜʝʣʝ, ʚ ʅʦʚʛʦʨʦʜʝ ʚʦʜʘ ʠʜʷʰʝ ʥʘʟʘʜ ʚ ɺʦʣʭʦʚʝ ʠ ʚ ʠʥʳʭ 

ʤʥʦʛʠʭ ʨʝʢʘʭè [11, ʩ. 226], ʅʦʚʛʦʨʦʜʩʢʦʡ ʣʝʪʦʧʠʩʠ ʟʘ 1176, 1373, 1376, 1377 ʛʛ. ʠ 

ʉʦʬʠʡʩʢʦʡ ʣʝʪʦʧʠʩʠ ʟʘ 1525 ʛ.: çʅʘ ʚʪʦʨʦʡ ʥʝʜʝʣʝ ʧʦ ʇʘʩʮʝ, ʠʜʝ ʚʦʜʘ ʚ ɺʦʣʭʦʚʝ ʚʚʝʨʭ, 

ʥʝ ʚʝʪʨʦʤ, ʥʠ ʙʫʨʝʡ, ʥʦ ʧʦʚʝʣʝʥʠʝʤ ʊʚʦʨʮʘ ʩʚʦʝʛʦ ɹʦʛʘ; ʠ ʠʜʝ ʜʥʝʡ 9, ʘ ʥʘ ʜʝʩʷʪʳʡ 

ʚʦʟʚʨʘʪʠʩʷ ʧʘʢʠ ʠ ʧʦʠʜʝ ʧʦ ʩʚʦʝʤʫ ʧʦʜʦʙʠʶè [7, ʩ. 282]. 

ʃʝʪʦʧʠʩʥʳʝ ʟʘʧʠʩʠ XIïXVI ʚʚ., ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʦʮʝʥʠʚʘʣʠ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʣʠʰʴ ʩʨʘʚʥʠʪʝʣʴʥʦ, ʥʠ ʦ ʢʘʢʠʭ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʷʭ ʨʝʯʠ ʙʳʪʴ ʥʝ ʤʦʛʣʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʣʝʪʦʧʠʩʷʭ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʧʦʥʠʤʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʷʚʣʝʥʠʡ: çʊʦʛʜʘ (ʚ 1421 ʛ.) ʟʠʤʘ ʙʳʩʪʴ 

ʩʥʝʞʥʘ ʚʝʣʤʠ ʤʥʦʛʦ, ʠ ʧʦʪʦʤ ʥʘ ʚʝʩʥʫ ʙʳʩʪʴ ʚʦʜʘ ʚʝʣʠʢʘ ʠ ʩʠʣʴʥʘ [é] ʠ ʚ ʅʦʚʛʦʨʦʜʝ 

ʪʘʢʦʚʘ ʞʝ ʚʦʜʘ, ʠ ʇʩʢʦʚʩʢʠʡ ʜʚʦʨ ʚʝʩʴ ʧʦʷʪ, ʠ ʤʦʩʪ ʚ ɺʦʣʭʦʚʝ ʩʥʝʩʣʘ ʚʦʜʘ, ʠ ʤʥʦʛʦ 

ʧʦʷʪ ʩʚʷʪʳʭ ʮʝʨʢʚʝʡ ʠ ʤʦʥʘʩʪʳʨʝʡ, ʠ ʠʢʦʥʳ ʩʚʷʪʳʭ ʠ ʢʥʠʛ ʤʥʦʛʦ ʧʦʪʦʧʝ ʠ ʣʶʜʝʡ, ʠ 

ʤʥʦʛʦ ʟʣʘ ʩʦʪʚʦʨʠʣʦʩʷ ʚ ʅʦʚʛʦʨʦʜʝ; ʠ ʙʳʩʪʴ ʪʘ ʚʦʜʘ ʯʨʝʟ ʚʩʝ ʣʝʪʦ ʚʝʣʠʢʘè [2, ʩ. 202]. 

ʅʘʯʠʥʘʷ ʩ XV ʚ. ʩʚʝʜʝʥʠʷ ʦ ʣʝʜʦʚʳʭ ʷʚʣʝʥʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚ ʟʘʧʠʩʢʘʭ 

ʧʫʪʝʰʝʩʪʚʦʚʘʚʰʠʭ ʧʦ ʈʦʩʩʠʠ ʠʥʦʩʪʨʘʥʮʝʚ, ʦʥʠ ʦʪʥʦʩʷʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʢ ʄʦʩʢʚʝ-ʨʝʢʝ. 

ɺʝʥʝʮʠʘʥʩʢʠʡ ʢʫʧʝʮ ʠ ʜʠʧʣʦʤʘʪ ɹʘʨʙʘʨʦ ʀʦʩʘʬʘʪ, ʧʦʙʳʚʘʚʰʠʡ ʚ ʈʦʩʩʠʠ ʚ 1436ï1452 

ʛʛ., ʧʠʩʘʣ: çʄʦʨʦʟ ʪʘʤ ʥʘʩʪʦʣʴʢʦ ʩʠʣʝʥ, ʯʪʦ ʟʘʤʝʨʟʘʝʪ ʨʝʢʘè [13, ʩ. 5]. ɺʝʥʝʮʠʘʥʩʢʠʡ 

ʧʦʩʦʣ ʂʦʥʪʘʨʠʥʠ ɸʤʙʨʦʜʞʦ, ʧʦʩʝʪʠʚʰʠʡ ʈʦʩʩʠʶ ʚ 1476ï1477 ʛʛ., ʦʪʤʝʪʠʣ, ʯʪʦ çʚ 

ʢʦʥʮʝ ʥʦʷʙʨʷ ʨʝʢʘ, ʧʨʦʪʝʢʘʶʱʘʷ ʯʝʨʝʟ ʛʦʨʦʜ, ʚʩʷ ʟʘʤʝʨʟʘʝʪ; ʥʘ ʥʝʡ ʩʪʨʦʷʪ ʣʘʚʢʠ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʪʦʚʘʨʦʚè [13, ʩ. 7]. ɽʱʝ ʦʜʠʥ ʚʝʥʝʮʠʘʥʩʢʠʡ ʧʦʩʦʣ ʌʨʘʥʯʝʩʢʦ ʊʴʝʧʦʣʦ ʚ 1560 

ʛ. ʩʦʦʙʱʘʣ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʝʢ ʚ çʄʦʩʢʦʚʠʠè ʟʘʤʝʨʟʘʝʪ, ʘ ʚʝʩʥʦʡ ʨʘʟʣʠʚʘʝʪʩʷ ʦʪ 

ʪʘʷʥʠʷ ʩʥʝʛʦʚ [13, ʩ. 58]. ɸʨʭʠʜʴʷʢʦʥ ʇʘʚʝʣ ɸʣʝʧʧʩʢʠʡ, ʧʨʠʝʟʞʘʚʰʠʡ ʚ ʄʦʩʢʚʫ 

ʜʚʘʞʜʳ ʚ 1655ï1656 ʠ 1666ï1669 ʛʛ., ʨʘʩʩʢʘʟʳʚʘʣ ʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤ ʥʘʚʦʜʥʝʥʠʠ ʥʘ 

ʄʦʩʢʚʝ-ʨʝʢʝ, ʢʦʪʦʨʘʷ çʚ ʚʝʩʝʥʥʶʶ ʥʦʯʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʠʙʳʣʘ, ʪʘʢ ʯʪʦ ʩʠʣʴʥʳʤ 

ʪʝʯʝʥʠʝʤ ʦʧʨʦʢʠʥʫʣʘ ʥʘʨʫʞʥʫʶ ʢʘʤʝʥʥʫʶ ʩʪʝʥʫ ʂʨʝʤʣʷ, ʧʦʪʦʧʠʣʘ ʠ ʨʘʟʨʫʰʠʣʘ 

ʤʥʦʞʝʩʪʚʦ ʜʦʤʦʚ ʩ ʥʝʤʘʣʳʤ ʯʠʩʣʦʤ ʣʶʜʝʡ ʠ ʚʳʨʚʘʣʘ ʩ ʢʦʨʥʝʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʝʨʝʚʴʝʚè [13, ʩ. 321]. 

ɻʦʣʣʘʥʜʩʢʠʡ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢ ɼʝ ɹʨʫʠʥ ʂʦʨʥʝʣʠʡ, ʚ ʥʘʯʘʣʝ XVIII ʚ. ʛʦʩʪʠʚʰʠʡ 

ʚ ʄʦʩʢʚʝ, ʫʧʦʤʠʥʘʣ, ʯʪʦ ʨʝʢʘ ʗʫʟʘ ʚ ʩʝʨʝʜʠʥʝ ʥʦʷʙʨʷ ʧʦʢʨʳʣʘʩʴ ʣʴʜʦʤ [13, ʩ. 417], ʘ 

ʪʘʢʞʝ ʦʧʠʩʘʣ ʚʥʝʟʘʧʥʦ ʥʘʯʘʚʰʝʝʩʷ ʥʘʚʦʜʥʝʥʠʝ ʥʘ ʄʦʩʢʚʝ-ʨʝʢʝ. ʆʥʦ ʙʳʣʦ ʚʳʟʚʘʥʦ 

ʨʝʟʢʠʤ ʧʦʪʝʧʣʝʥʠʝʤ ʚ ʥʘʯʘʣʝ ʘʧʨʝʣʷ; ʟʘ ʩʫʪʢʠ ʨʘʩʪʘʷʣ ʩʥʝʛ ʠ ʩʦʰʝʣ ʣʝʜ ʩ ʨʝʢʠ, ʚʦʜʘ 

çʧʦʜʥʷʣʘʩʴ ʪʘʢ ʚʳʩʦʢʦ, ʢʘʢ ʥʝ ʟʘʧʦʤʥʷʪ ʠ ʩʪʘʨʦʞʠʣʳè [13, ʩ. 409]. 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XVII ʚ. ʚʦ ʚʨʝʤʷ ʮʘʨʩʪʚʦʚʘʥʠʷ ɸʣʝʢʩʝʷ ʄʠʭʘʡʣʦʚʠʯʘ ʙʳʣ 

ʫʯʨʝʞʜʝʥ ʇʨʠʢʘʟ ʪʘʡʥʳʭ ʜʝʣ (ʩʦʙʩʪʚʝʥʥʘʷ ʢʘʥʮʝʣʷʨʠʷ ʮʘʨʷ), ʢʦʪʦʨʦʤʫ ʧʦʨʫʯʝʥʦ ʚʝʩʪʠ 

ʝʞʝʜʥʝʚʥʳʝ ʟʘʧʠʩʠ ʠ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ, ʟʘʥʦʩʠʪʴ ʚ ʥʠʭ ʩʚʝʜʝʥʠʷ ʦ ʧʦʛʦʜʝ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʦʭʨʘʥʠʚʰʠʭʩʷ çɼʥʝʚʘʣʴʥʳʭ ʟʘʧʠʩʢʘʭ ʧʨʠʢʘʟʘ ʪʘʡʥʳʭ ʜʝʣè ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 29 ð   

 

ʧʨʦʭʦʞʜʝʥʠʠ ʧʦʣʦʚʦʜʠʡ ʥʘ ʄʦʩʢʚʝ-ʨʝʢʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʚ 1660 ʛ. ʨʝʢʘ ʦʯʠʩʪʠʣʘʩʴ 

ʦʪʦ ʣʴʜʘ 29 ʤʘʨʪʘ; 30 ʤʘʨʪʘ ʚʦʜʳ ʧʨʠʙʳʣʦ 11 ʚʝʨʰʢʦʚ, ʪ. ʝ. ʦʢʦʣʦ ʧʦʣʫʤʝʪʨʘ; 31 ʤʘʨʪʘ 

ï ʧʨʠʙʳʣʦ ʝʱʝ ʦʢʦʣʦ ʤʝʪʨʘ [14, ʩ. 65]. 1 ʘʧʨʝʣʷ çʧʦʩʣʝ ʩʪʦʣʦʚʦʛʦ ʢʫʰʘʥʴʷ ʚʝʣʠʢʠʡ 

ʛʦʩʫʜʘʨʴ ʭʦʜʠʣ ʩʤʦʪʨʝʪʴ ʄʦʩʢʚʳ ʨʝʢʠ ʦʪ ʅʘʙʝʨʝʞʥʳʭ ʭʦʨʦʤ [é] ɸ ʚ ʪʝ ʩʫʪʢʠ ʚ 

ʄʦʩʢʚʝ ʨʝʢʝ ʚʦʜʳ ʫʙʳʣʦ ʘʨʰʠʥ ʩ ʯʝʪʴʶè (ʦʢʦʣʦ 90 ʩʤ), 3 ʘʧʨʝʣʷ ï ʫʙʳʣʦ 9 ʚʝʨʰʢʦʚ (40 

ʩʤ), 4 ʘʧʨʝʣʷ ï çʧʨʠʙʳʣʦ 3 ʯʝʪʠè (ʦʢʦʣʦ 50 ʩʤ), 6 ʘʧʨʝʣʷ ʫʙʳʣʦ ʧʦʣ ʘʨʰʠʥʘ (ʦʢʦʣʦ 35 

ʩʤ) [14, ʩ. 66]. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʢʦʣʝʙʘʥʠʝʤ ʫʨʦʚʥʷ ʨʝʢʠ ʚʝʣʠʩʴ ʩ ʥʝʢʦʪʦʨʳʤʠ 

ʧʨʦʤʝʞʫʪʢʘʤʠ ʚʧʣʦʪʴ ʜʦ 24 ʘʧʨʝʣʷ: çʚ ʄʦʩʢʚʝ ʨʝʢʝ ʚ ʪʝ ʩʫʪʢʠ ʚʦʜʳ ʥʝ ʫʙʳʣʦ ʥʠʯʝʛʦè 

[14, ʩ. 68]. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʮʘʨʴ ɸʣʝʢʩʝʡ ʄʠʭʘʡʣʦʚʠʯ ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ, ʢʪʦ ʚʝʣ 

ʚʦʜʦʤʝʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʨʝʢʘʭ ʈʦʩʩʠʠ. 

ʅʘʨʫʰʝʥʠʝ ʣʝʜʦʩʪʘʚʘ ʠʣʠ ʧʨʦʮʝʩʩ ʚʩʢʨʳʪʠʷ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʣʩʷ 

ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ, ʦʧʠʩʳʚʘʝʪʩʷ ʚ çɼʥʝʚʘʣʴʥʳʭ ʟʘʧʠʩʢʘʭè ʟʘ 1662 ʛ. çʚ ʪʦʪ ʜʝʥʴ (12 ʤʘʨʪʘ) 

ʥʘ ʄʦʩʢʚʝ ʨʝʢʝ ʧʦʰʝʣ ʣʝʜéè [14, ʩ. 129], ʘ 13 ʤʘʨʪʘ ʚ ʥʦʯʴ ʧʦʜʤʦʨʦʟʠʣʦ, ʠ ʨʝʢʘ ʩʥʦʚʘ 

ʧʦʢʨʳʣʘʩʴ ʩʧʣʦʰʥʳʤ ʣʴʜʦʤ. 

ʆʩʚʦʙʦʞʜʝʥʠʝ ʨʝʢ ʦʪ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠʤʝʝʪ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʪʘʷʥʠʝ ʠ 

ʨʘʟʨʫʰʝʥʠʝ ʣʴʜʘ. ʈʘʟʨʫʰʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʥʦʛʦ 

ʧʦʪʦʢʘ ʥʘ ʧʨʝʧʷʪʩʪʚʠʝ. ʕʪʦʤʫ ʧʨʦʮʝʩʩʫ ʦʙʳʯʥʦ ʧʨʝʜʰʝʩʪʚʫʝʪ ʪʘʷʥʠʝ ʣʴʜʘ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʪʦʣʱʠʥʳ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ. ɺ ʟʘʧʠʩʷʭ ʇʨʠʢʘʟʘ 

ʪʘʡʥʳʭ ʜʝʣ ʟʘ 5 ʘʧʨʝʣʷ 1666 ʛ. ʦʪʤʝʯʝʥʘ ʠʤʝʥʥʦ ʵʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ: çɺ ʪʦʪ ʜʝʥʴ 

ʙʳʣʦ ʚʝʪʨʝʥʦ ʠ ʪʘʷʣʦ, ʘ ʥʦʯʴʶ ʙʳʣ ʤʦʨʦʟ ʥʝʙʦʣʴʰʦʡ ʠ ʥʘ ʄʦʩʢʚʝ ʨʝʢʝ ʣʝʜ ʚʟʣʦʤʘʣʦè 

[14, ʩ. 212]. ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʨʝʢʘ ʧʦʣʥʦʩʪʴʶ ʦʯʠʩʪʠʣʘʩʴ ʦʪʦ ʣʴʜʘ. 

ʉʚʝʜʝʥʠʷ ʦ ʣʝʜʦʚʳʭ ʷʚʣʝʥʠʷʭ ʠ ʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, 

ʜʦʰʝʜʰʠʝ ʠʟ ʣʝʪʦʧʠʩʝʡ, ʦʧʠʩʘʥʠʡ ʠʥʦʩʪʨʘʥʥʳʭ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ ʥʦʩʷʪ ʦʪʨʳʚʦʯʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʧʨʦʩʪʦʛʦ ʙʳʪʦʚʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. çɼʥʝʚʘʣʴʥʳʝ ʟʘʧʠʩʢʠ 

ʧʨʠʢʘʟʘ ʪʘʡʥʳʭ ʜʝʣè ʷʚʣʷʶʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ï çʨʝʛʫʣʷʨʥʳʭ 
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ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘ ʬʦʥʝ ʦʙʱʝʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ, ʚ ɸʨʢʪʠʢʝ 

ʧʦʪʝʧʣʝʥʠʝ ʧʨʠʦʩʪʘʥʦʚʠʣʦʩʴ [1], ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʤʝʪʠʣʘʩʴ ʠ ʪʝʥʜʝʥʮʠʷ ʢ 

ʧʦʭʦʣʦʜʘʥʠʶ [2]. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʥʘʰʠ ʥʘʙʣʶʜʝʥʠʷ, ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ [3]. 

ʂʣʠʤʦʤʦʨʬʦʛʝʥʝʟ ʥʘʤʠ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʜʠʘʛʝʥʝʪʠʯʝʩʢʦʝ ʠʣʠ ʫʥʘʩʣʝʜʦʚʘʥʥʦʝ 

ʨʝʣʴʝʬʦʦʙʨʘʟʦʚʘʥʠʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʨʫʧʧ ʵʢʟʦʛʝʥʥʳʭ ʘʛʝʥʪʦʚ, 

ʧʦʨʦʞʜʘʝʤʳʭ ʛʣʘʚʥʦʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʴʶ ʪʝʭ ʠʣʠ ʠʥʳʭ ʢʣʠʤʘʪʦʚ 

(ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ-ʢʨʠʦʩʥʳʭ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ-ʪʝʨʤʦʩʥʳʭ, ʦʢʝʘʥʠʯʝʩʢʠʭ-ʢʨʠʦʩʥʳʭ, 

ʦʢʝʘʥʠʯʝʩʢʠʭ-ʪʝʨʤʦʩʥʳʭ). ʀʤʝʥʥʦ ʢʣʠʤʦʤʦʨʬʦʛʝʥʝʟ ʧʨʠʜʘʝʪ ʯʝʨʪʳ ʝʜʠʥʦʦʙʨʘʟʠʷ 

ʨʝʣʴʝʬʫ ʚ ʦʜʥʦʨʦʜʥʳʭ ʢʣʠʤʘʪʘʭ ʠ ʩʦʟʜʘʝʪ ʟʦʥʳ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʥʘ ʛʨʘʥʠʮʘʭ ʨʘʟʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ 

ʜʠʘʛʝʥʝʟ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʫʥʘʩʣʝʜʦʚʘʥʥʦʛʦ ʨʝʣʴʝʬʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʟʢʦʡ ʩʤʝʥʳ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʯʪʦ 

ʦʪʨʘʞʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʬʦʨʤ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʫʨʫʤʦʚ ʠ ʦʩʳʧʝʡ. 

ʂʫʨʫʤʳ ʠ ʦʩʳʧʠ ʥʘ ʤʘʪʝʨʠʢʦʚʦʡ ʯʘʩʪʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ, ʥʦ ʦʪʤʝʯʘʶʪʩʷ ʨʘʟʦʨʚʘʥʥʳʤʠ ʘʨʝʘʣʘʤʠ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʡ ʪʫʥʜʨʦʚʦʡ ʠ 

ʣʝʩʥʦʡ ʧʨʠʨʦʜʥʳʭ ʟʦʥ, ʛʜʝ ʣʦʢʘʣʴʥʳʝ ʢʦʥʪʨʘʩʪʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ, 

ʧʦ-ʨʘʟʥʦʤʫ ʩʢʘʟʳʚʘʶʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʵʪʠʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ɻʉ). ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʫʨʦʚʝʥʴ ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʘʢ ʩʯʠʪʘʝʪ ʘʚʪʦʨ, ʚʳʩʪʫʧʘʝʪ ʚʘʞʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʦʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʪʝʨʠʢʦʚʳʭ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʠ ʧʨʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʮʝʣʝʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ. 

ʅʘ ʩʝʚʝʨʝ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʚ ʛʦʨʘʭ ʢʫʨʫʤʳ ʠ ʦʩʳʧʠ ʩʦʯʝʪʘʶʪʩʷ ʩ ʪʫʥʜʨʦʚʦʡ ʠ 

ʛʦʨʥʦ-ʪʫʥʜʨʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʣʝʩʦʪʫʥʜʨʦʚʳʤʠ ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʩʪʝʣʶʱʠʤʠʩʷ 

ʣʝʩʘʤʠ ʠʟ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʠ ʦʣʴʭʦʚʥʠʢʘ. ɺ ʩʨʝʜʥʝʚʳʩʦʪʥʳʭ ʛʦʨʘʭ ʣʝʩʥʦʡ ʟʦʥʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʳʩʦʪʥʦʤʫ ʷʨʫʩʫ ʙʝʨʝʟʦʚʦʛʦ ʢʨʠʚʦʣʝʩʴʷ ʠ 

ʧʦʷʩʫ ʩʪʣʘʥʠʢʦʚʳʭ ʩʪʝʣʶʱʠʭʩʷ ʣʝʩʦʚ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʭʦʜʷ ʚ ʧʦʷʩ ʭʚʦʡʥʳʭ  ʣʝʩʦʚ (ʥʘ 

ʶʛʝ ʉʠʭʦʪʵ-ɸʣʠʥʷ ï ʠ ʚ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ). ʅʘ ʛʨʘʥʠʮʝ ʩ ɸʤʫʨʩʢʦʡ 

ʣʝʩʦʩʪʝʧʴʶ ʬʨʘʛʤʝʥʪʳ ʢʫʨʫʤʦʚ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʥʝʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ ʚ ʧʨʝʜʝʣʘʭ 

ʘʤʫʨʩʢʦʛʦ ʧʝʥʝʧʣʝʥʘ. ɿʜʝʩʴ ʦʥʠ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʪʜʝʣʴʥʳʭ çʧʷʪʝʥè ʩʨʝʜʠ 

ʤʘʩʩʠʚʦʚ ʩʝʚʝʨʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʢʣʦʥʦʚ ʚ ʦʙʩʪʘʥʦʚʢʘʭ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ 

ʠ ʚʪʦʨʠʯʥʳʭ ʙʝʣʦʙʝʨʝʟʥʷʢʦʚ ʠ ʦʩʠʥʥʠʢʦʚ ʩ ʣʠʩʪʚʝʥʥʠʮʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʩʳʧʝʡ ʠ ʢʫʨʫʤʦʚ ʢʘʢ ʟʦʥʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʤʘʪʝʨʠʢʦʚʦʡ ʯʘʩʪʠ 

ʨʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʣʠʤʘʪʦʤ [4]. 

ʈʝʣʴʝʬʦʦʙʨʘʟʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʣʠʤʘʪʘ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʷʤʦ, ʥʦ ʠ 

ʦʧʦʩʨʝʜʦʚʘʥʦ (ʯʝʨʝʟ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ). ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʦʩʳʧʝ- ʠ 

ʢʫʨʫʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ (ʦʜʥʦʨʦʜʥʦʡ ʣʠʪʦʣʦʛʠʠ ʛʦʨʥʳʭ 

ʧʦʨʦʜ, ʦʜʠʥʘʢʦʚʳʭ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪʘʭ ʢʦʥʢʨʝʪʥʳʭ ʫʯʘʩʪʢʦʚ ʠ  ʪ.ʜ.), ʥʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʦ ʧʨʦʪʝʢʘʶʪ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʣʘʛʦ- ʠ ʪʝʨʤʦʨʝʞʠʤʝ ʛʨʫʥʪʦʚ (ʦʧʪʠʤʘʣʴʥʘʷ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 31 ð   

 

ʫʚʣʘʞʥʝʥʥʦʩʪʴ, ʙʦʣʴʰʠʝ ʘʤʧʣʠʪʫʜʳ ʠ ʯʘʩʪʳʝ ʧʝʨʝʭʦʜʳ ʪʝʤʧʝʨʘʪʫʨ ʯʝʨʝʟ 0
0
ʉ ʠ ʪ.ʜ.) ʚ 

ʤʦʱʥʦʤ ʜʝʷʪʝʣʴʥʦʤ ʩʣʦʝ. 

ʄʝʭʘʥʠʟʤʳ ʟʘʨʦʞʜʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʢʫʨʫʤʦʚ ʠ ʦʩʳʧʝʡ. ʆʥʠ 

ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ((ɺ.ɻ. ʏʠʛʠʨ, 1964 ʛ.; ʖ.ɻ. ʉʠʤʦʥʦʚ, 1972 ʛ.; ʕ.ʕ. ʊʠʪʦʚ, 1976; ʠ ʜʨ.). 

ʇʨʦʮʝʩʩ ʩʤʝʱʝʥʠʷ ʢʫʨʫʤʦʚ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʩʢʣʦʥʦʚʳʤʠ ʠ 

ʤʝʨʟʣʦʪʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ (ʜʝʩʝʨʧʮʠʷ, ʜʝʬʣʶʢʮʠʷ, ʩʦʣʠʬʣʶʢʮʠʷ, ʤʝʨʟʣʦʪʥʳʝ 

ʦʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ, ʤʝʨʟʣʦʪʥʳʡ ʢʨʠʧ). ʂ ʵʪʦʤʫ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ, ʯʪʦ 

ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʦʢʘʟʳʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʨʘʟʚʠʪʠʷ ʢʫʨʫʤʦʚ ʪʦʣʴʢʦ ʚ 

ʨʘʡʦʥʘʭ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʩʢʨʳʪʠʷ ʩʧʝʮʠʬʠʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʫʨʫʤʦʚ ʚ ʤʫʩʩʦʥʥʳʭ 

ʦʙʣʘʩʪʷʭ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʤ ʦʢʝʘʥʠʯʝʩʢʠʤ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ 

ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʤ ʚʣʠʷʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʠ ʬʘʢʪʦʨʳ.  

ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʙʩʪʘʥʦʚʢʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʦʩʦʙʝʥʥʦ ʇʨʠʤʦʨʴʷ, 

ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʨʘʟʚʠʪʠʝ ʢʫʨʫʤʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, 

ʯʪʦ ʟʜʝʩʴ ʛʦʨʠʟʦʥʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ  ʛʦʨʥʳʭ ʧʦʨʦʜ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʶʪ ʧʦ ʤʦʱʥʦʩʪʠ ʩʣʦʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ  (ʜʝʷʪʝʣʴʥʳʝ ʩʣʦʠ ʠʣʠ 

ʝʞʝʛʦʜʥʦ ʧʨʦʤʝʨʟʘʶʱʠʝ ʠ ʦʪʪʘʠʚʘʶʱʠʝ ʪʦʣʱʠ ʛʨʫʥʪʦʚ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʱʝʙʝʥʯʘʪʦ-

ʛʣʳʙʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʣʝʞʘʱʠʤʠ ʥʘ ʤʦʱʥʦʡ ʧʳʣʝʚʘʪʦ-ʛʣʠʥʠʩʪʦʡ 

ʧʦʜʫʰʢʝ, ʧʦʜʚʝʨʞʝʥʥʦʡ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʣʘʩʪʠʯʥʳʤ ʜʝʬʦʨʤʘʮʠʷʤ ʜʘʞʝ ʧʨʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʫʚʣʘʞʥʝʥʠʠ. ʉʝʟʦʥʥʳʝ ʠ ʛʦʜʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʵʪʠʭ 

ʤʝʣʢʦʟʝʤʠʩʪʳʭ ʛʨʫʥʪʦʚ, ʢʦʛʜʘ ʠʭ ʢʦʥʩʠʩʪʝʥʮʠʷ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʢʨʘʡʥʠʭ ʧʨʝʜʝʣʘʭ 

(ʦʪ ʧʦʣʫʪʚʝʨʜʦʡ ʜʦ ʞʠʜʢʦ-ʪʝʢʫʯʝʡ), ʧʦʨʦʞʜʘʶʪ ʣʦʢʘʣʴʥʳʝ ʢʦʥʪʨʘʩʪʳ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʦʩʳʧʝʡ ʠ ʢʫʨʫʤʦʚ ʜʘʞʝ ʥʘ ʩʦʩʝʜʥʠʭ ʫʯʘʩʪʢʘʭ ʦʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ɺʦʪ ʧʦʯʝʤʫ 

ʦʩʳʧʠ ʠ ʢʫʨʫʤʳ ʥʘ ʦʢʘʟʳʚʘʶʱʠʭʩʷ ʚ ʮʝʣʦʤ ʣʫʯʰʝ ʫʚʣʘʞʥʝʥʥʳʭ (ʠʟ-ʟʘ ʨʘʟʣʠʯʥʦʛʦ 

ʚʝʪʨʦʚʦʛʦ ʠ  ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʠʩʩʫʰʝʥʠʷ ʛʨʫʥʪʦʚ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʠ ʪ.ʜ.) ʩʢʣʦʥʘʭ ʩʝʚʝʨʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʡ ʚ ʭʨʝʙʪʘʭ ʉʠʭʦʪʵ-

ɸʣʠʥʷ ʨʘʟʚʠʚʘʶʪʩʷ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʠ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ, ʠ ʚ ʦʙʱʝʛʦʜʦʚʦʤ ʚʳʚʦʜʝ, 

ʯʝʤ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘʢʣʦʥʥʳʭ. 

ɺʳʩʦʢʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʦʩʳʧʝʡ ʠ ʢʫʨʫʤʦʚ, ʦʩʦʙʝʥʥʦ ʉʠʭʦʪʵ-

ʘʣʠʥʩʢʠʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʢʣʠʤʘʪʝ, ʚ 

ʣʝʪʥʝʝ ʚʨʝʤʷ (ʠʶʣʴ, ʘʚʛʫʩʪ) ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠ ʯʘʩʪʦ ʝʱʝ ʙʦʣʝʝ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ 

ʦʙʠʣʴʥʳʤʠ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʚʳʟʳʚʘʶʱʠʤʠ ʥʘʩʳʱʝʥʠʝ ʠ ʧʝʨʝʥʘʩʳʱʝʥʠʝ 

ʚʣʘʛʦʡ ʤʝʣʢʦʟʝʤʠʩʪʦʛʦ ʩʣʦʷ ʚ ʠʭ ʧʦʜʦʰʚʝ. ʉʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʷ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ ʙʳʚʘʶʪ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʠ, ʯʪʦ ʚʦʟʥʠʢʘʶʪ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʦʧʦʣʟʥʠ-

ʩʧʣʳʚʳ ʠ ʦʧʦʣʟʥʠ-ʦʧʣʳʚʠʥʳ. 

ʉʚʦʝʦʙʨʘʟʠʝ ʢʣʠʤʘʪʘ ʠ ʨʘʟʚʠʪʠʝ ʢʫʨʫʤʦʚ ʠ ʦʩʳʧʝʡ. 

ʇʦʩʝʟʦʥʥʳʝ ʨʝʟʢʠʝ ʩʤʝʥʳ ʦʢʝʘʥʠʯʝʩʢʠʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ ʩʦʟʜʘʶʪ 

ʩʚʦʝʦʙʨʘʟʠʝ ʢʣʠʤʘʪʘ. ɺ ʫʩʣʦʚʠʷʭ ʵʪʦʛʦ ʢʣʠʤʘʪʘ ʠʩʩʣʝʜʫʝʤʳʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʟʜʝʩʴ ʤʘʢʩʠʤʘʣʴʥʦ ʠʥʪʝʥʩʠʚʥʳ ʚ ʩʨʝʜʥʝʤ ʩʝʛʤʝʥʪʝ (ʤʝʞʜʫ 54 ʠ 64
0
 ʩ.ʰ.) 

ʦʙʰʠʨʥʦʡ ʧʝʨʝʭʦʜʥʦʡ ʧʦʣʦʩʳ ʦʪ ʩʦʙʩʪʚʝʥʥʦ ʚʥʫʪʨʠʤʘʪʝʨʠʢʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʢ 

ʤʝʛʘʧʦʙʝʨʝʞʴʷʤ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʤʦʨʝʡ. ʇʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʚ ʧʦʣʥʦʤ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ, ʘʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʢʫʨʫʤʳ ʠ ʦʩʳʧʠ ʠʟʤʝʥʷʶʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ: 

ʢ ʟʘʧʘʜʫ ʠ ʚʦʩʪʦʢʫ ʠʭ ʧʣʦʱʘʜʠ ʠ ʤʦʱʥʦʩʪʠ ʚ ʦʙʱʝʤ ʫʤʝʥʴʰʘʶʪʩʷ  (ʧʨʠʯʝʤ ʚ 

ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʪʝʢʘʶʪ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ , ʯʝʤ ʢ ʟʘʧʘʜʫ); 

ʢ ʩʝʚʝʨʫ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʠʭ 

ʤʦʱʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʥʘ ʏʫʢʦʪʢʝ ʠ ʦ. ɺʨʘʥʛʝʣʷ ʢʫʨʫʤʳ ʨʘʟʚʠʪʳ ʦʯʝʥʴ ʰʠʨʦʢʦ, ʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʯʘʱʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ çʧʣʝʥʦʯʥʳʤʠè ʬʦʨʤʘʤʠ); 

ʢ ʶʛʫ ʧʣʦʱʘʜʠ ʢʫʨʫʤʦʚ ʠ ʦʩʳʧʝʡ ʩʦʢʨʘʱʘʶʪʩʷ, ʘ ʤʦʱʥʦʩʪʠ  ʟʘʤʝʪʥʦ 

ʚʦʟʨʘʩʪʘʶʪ. 



ð 32 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʤʝʪʠʤ, ʯʪʦ ʤʦʱʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚʝʟʜʝ 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʛʣʫʙʠʥʦʡ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʢʦʪʦʨʦʛʦ 

ʦʪʤʝʯʘʶʪʩʷ ʚʙʣʠʟʠ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ 

ʚʳʚʦʜʦʚ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʥʘʰʠʭ ʤʥʦʛʦʣʝʪʥʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʉ.ʉ. ɺʦʩʢʨʝʩʝʥʩʢʠʡ ʦʪʤʝʯʘʝʪ, ʯʪʦ çʧʣʦʰʘʜʴ, ʟʘʥʷʪʘʷ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʢʫʨʫʤʘʤʠ ʚ ʛʦʨʘʭ ɿʘʙʘʡʢʘʣʴʷ ʠ ʇʨʠʙʘʡʢʘʣʴʷ, ʚ ʥʝʢʦʪʦʨʳʭ ʭʨʝʙʪʘʭ ʜʦʩʪʠʛʘʝʪ 3-4%, ʚ 

ɼʞʫʛʜʞʫʨʝ ï ʜʦ 5-7% ʠ ʝʱʝ ʙʦʣʴʰʝ ʚ ʛʦʨʘʭ ʉʪʘʥʦʚʦʛʦ ʥʘʛʦʨʴʷè [5, ʩ.115]. 

ʃʦʢʘʣʴʥʳʝ ʢʦʥʪʨʘʩʪʳ ʪʝʧʣʘ ʠ ʚʣʘʛʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʧʨʝʜʝʣʷʶʪ 

ʨʝʟʢʠʝ ʦʪʣʠʯʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʩʝʟʦʥʥʳʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʦʩʳʧʥʦʛʦ ʠ ʢʫʨʫʤʦʚʦʛʦ 

ʢʣʠʤʦʤʦʨʬʦʛʝʥʝʟʘ ʦʪ ʝʛʦ ʬʦʥʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʪʦʯʥʠʪʴ, ʯʪʦ 

ʪʘʢʠʝ ʨʘʟʣʠʯʠʷ, ʩʚʷʟʘʥʥʳʝ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʩ ʥʝʦʜʠʥʘʢʦʚʦʩʪʴʶ ʵʢʩʧʦʟʠʮʠʦʥʥʳʭ 

ʫʩʣʦʚʠʡ, ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʘʡʦʥʦʚ ʩ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ ʚ 

ʧʨʝʜʝʣʘʭ ʫʤʝʨʝʥʥʦʛʦ ʧʦʷʩʘ ʠ ʤʫʩʩʦʥʥʳʭ ʦʙʣʘʩʪʝʡ (ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ ʚ çʤʝʨʠʜʠʦʥʘʣʴʥʦ-ʰʠʨʦʪʥʦʡè ʧʝʨʝʭʦʜʥʦʡ ʧʦʣʦʩʝ) ʠ 

ʤʘʣʦ ʟʥʘʯʠʤʳ ï ʜʣʷ ʨʘʡʦʥʦʚ ʚ ʩʫʙʘʨʢʪʠʯʝʩʢʦʤ ʠ, ʦʩʦʙʝʥʥʦ, ʘʨʢʪʠʯʝʩʢʦʤ ʧʦʷʩʝ. ɺʦʪ 

ʧʦʯʝʤʫ, ʩʦʛʣʘʩʥʦ ʦʪʜʝʣʴʥʳʤ ʧʫʙʣʠʢʘʮʠʷʤ (ʕ.ʕ. ʊʠʪʦʚ, 1976 ʛ.) ʠ ʥʘʰʠʤ ʤʘʪʝʨʠʘʣʘʤ, 

ʥʘ ʩʝʚʝʨʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢʫʨʫʤʦʚ ʢ ʩʢʣʦʥʘʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. 

ʇʦ ʵʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʠʤʝʨʦʚ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʧʦ ʶʛʫ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. 

ʆʩʳʧʠ ʠ ʢʫʨʫʤʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ  ʜʨʦʙʣʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ 

ʢʨʫʧʥʳʝ ʙʣʦʢʠ (ʢʣʘʩʩʳ ʢʨʫʧʥʦʩʪʠ: ʱʝʙʝʥʴ ï ʛʣʳʙʳ). ʆʩʳʧʠ ʯʘʱʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ (ʫʛʦʣ ʥʘʢʣʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 300), ʘ ʢʫʨʫʤʳ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʥʘ 

ʧʦʣʦʛʠʭ (10-200), ʠ ʥʘ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʫʨʫʤʳ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʨʦʜʘ 

ï [5, ʩ.114]). ʆʯʝʥʴ ʯʘʩʪʦ ʥʘ ʩʪʫʧʝʥʯʘʪʳʭ ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ ʚʦʟʥʠʢʘʝʪ ʝʜʠʥʳʡ ʨʷʜ: 

ʢʘʤʝʥʥʦʝ ʤʦʨʝ (ʢʫʨʫʤ 1-ʛʦ ʨʦʜʘ) ï ʦʩʳʧʴ ï ʢʘʤʝʥʥʘʷ ʨʝʢʘ (ʢʫʨʫʤ 2-ʛʦ ʨʦʜʘ). 

ʆʩʳʧʥʦʡ ʠ ʢʫʨʫʤʦʚʳʡ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʚ ʮʝʧʠ ʘʛʝʥʪʦʚ, 

ʚʝʜʫʱʠʭ ʢ ʘʢʪʠʚʥʦʤʫ ʫʜʘʣʝʥʠʶ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ  ʠʟ ʟʦʥʳ ʦʪʩʫʪʩʪʚʠʷ ʵʨʦʟʠʠ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʩʢʣʦʥʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ ʦʙʳʯʥʦ ʧʦʤʝʱʘʶʪʩʷ ʚ ʨʘʟʥʳʝ 

ʛʨʫʧʧʳ (ʧʦ ʉ.ʉ. ɺʦʩʢʨʝʩʝʥʩʢʦʤʫ ʠ ɼ.ɸ. ʊʠʤʦʬʝʝʚʫ, 1970 ʛ.), ʚ ʥʘʰʝʡ ʩʪʘʪʴʝ ʦʥʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʤʝʩʪʝ ʠ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ. 

ʈʘʟʣʠʯʠʷ ʨʘʟʚʠʪʠʷ ʦʩʳʧʝʡ ʠ ʢʫʨʫʤʦʚ ʚʳʷʚʣʝʥʳ ʧʨʠ ʠʭ ʠʟʫʯʝʥʠʠ ʥʘ 

ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʢʣʦʥʘʭ ʫʤʝʨʝʥʥʦʡ ʢʨʫʪʠʟʥʳ ʚ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ ʛʦʨʥʳʭ 

ʤʘʩʩʠʚʘʭ ʉʠʭʦʪʵ-ɸʣʠʥʷ, ʥʝ ʟʘʪʨʦʥʫʪʳʭ ʧʠʨʦʛʝʥʥʳʤʠ ʩʤʝʥʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʊʘʢ, ʥʘ 

ʶʛʝ ʉʠʭʦʪʵ-ɸʣʠʥʷ ʦʩʳʧʠ ʚ ʧʨʝʜʝʣʘʭ ʶʞʥʳʭ ʩʢʣʦʥʦʚ ʦʧʫʩʢʘʶʪʩʷ ʜʦ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ 

800-900 , ʘ ʥʘ ʩʢʣʦʥʘʭ ʩʝʚʝʨʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ï ʪʦʣʴʢʦ ʜʦ 1400-1500 ʤ. ʊʘʢʦʝ ʞʝ 

ʘʩʠʤʤʝʪʨʠʯʥʦʝ ʩʤʝʱʝʥʠʝ ʛʨʘʥʠʮʳ ʦʩʳʧʝʦʙʨʘʟʦʚʘʥʠʷ  ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʉʝʚʝʨʥʦʤ 

ʉʠʭʪʵ-ɸʣʠʥʝ ( ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʉʘʤʘʨʛʘ ʠ ʉʫʢʧʘʡ). ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʩʝʚʝʨʫ ʨʝʛʠʦʥʘ 

ʦʪʤʝʯʘʝʪʩʷ ʠʥʘʷ ʢʘʨʪʠʥʘ. ʊʘʢ, ʥʘ ʭʨʝʙʪʘʭ ʗʤ-ɸʣʠʥʴ ʠ ɼʞʫʛʜʞʫʨ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʨʘʟʚʠʪʝʝ ʦʩʳʧʝʡ ʦʪʤʝʯʝʥʦ ʥʘ ʩʢʣʦʥʘʭ ʩʝʚʝʨʥʦʡ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʛʜʝ ʠʭ 

ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ  ʥʘ ʚʳʩʦʪʘʭ ʤʝʥʝʝ 900 ʤ, ʘ ʥʘ ʚʦʩʪʦʯʥʳʭ ʠ ʶʞʥʳʭ 

ʩʢʣʦʥʘʭ ʦʥʘ ʧʨʝʚʳʰʘʝʪ 1200 ʤ. ʆʪʤʝʯʝʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʨʫʰʘʝʪʩʷ ʚ 

ʚʳʩʦʢʦʛʦʨʥʦʤ ʧʦʷʩʝ ʥʘʟʚʘʥʥʳʭ ʭʨʝʙʪʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚ ʚʝʨʭʥʝʤ  ʧʣʝʡʩʪʦʮʝʥʝ 

ʛʦʨʥʦʤʫ ʦʣʝʜʝʥʝʥʠʶ 

ɸʩʠʤʤʝʪʨʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʦʩʳʧʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʦʪʤʝʯʝʥʥʳʭ ʛʦʨʥʳʭ ʤʘʩʩʠʚʘʭ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʤʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʉʢʣʦʥʳ ʶʞʥʦʡ ʠ 

ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʚ ʉʠʭʦʪʵ-ɸʣʠʥʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʛʦʜʘ ʭʦʨʦʰʦ 

ʧʨʦʛʨʝʚʘʶʪʩʷ ʠ ʙʳʩʪʨʝʝ ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʦʪ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚʝʩʥʦʡ ʠ ʦʪ ʜʦʞʜʝʚʳʭ 

ʚʦʜ ʣʝʪʦʤ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʤʝʥʝʝ ʟʘʣʝʩʝʥʥʳʝ ʠ ʙʦʣʝʝ ʩʫʭʠʝ ʩʢʣʦʥʳ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʦʩʳʧʝʦʙʨʘʟʦʚʘʥʠʶ ʟʥʘʯʠʪʝʣʴʥʦ ʠʥʪʝʥʩʠʚʥʝʝ. ʕʪʠ ʷʚʣʝʥʠʷ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʣʝʩʥʳʤʠ 

ʧʦʞʘʨʘʤʠ, ʧʨʦʪʝʢʘʶʱʠʤʠ ʟʜʝʩʴ ʥʘʤʥʦʛʦ ʯʘʱʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ 

ʩʢʣʦʥʘʤʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 33 ð   

 

ʈʘʟʣʠʯʥʦʝ ʚʳʩʦʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʦʩʳʧʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 

ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʢʣʦʥʘʭ ʚ ʭʨʝʙʪʘʭ ʗʤ-ɸʣʠʥʴ ʠ ɼʞʫʛʜʞʫʨ , ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʦʙʣʘʩʪʠ  ʯʘʩʪʦʦʩʪʨʦʚʥʦʡ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ , ʩʚʷʟʳʚʘʝʪʩʷ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʩ 

ʥʝʦʜʠʥʘʢʦʚʳʤʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ  ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

. ʅʘ ʩʢʣʦʥʘʭ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʠʣʴʥʝʝ ʧʨʦʛʨʝʚʘʶʪʩʷ, ʯʝʤ 

ʩʝʚʝʨʥʳʝ, ʣʝʩʘ ʧʦʜʥʠʤʘʶʪʩʷ ʜʦ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ 1200-1250 ʤ ʠ ʚʳʰʝ, ʯʪʦ ʩʠʣʴʥʦ 

ʩʦʢʨʘʱʘʝʪ ʟʜʝʩʴ ʟʦʥʫ ʦʩʳʧʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʫʨʫʤʳ, ʢʦʪʦʨʳʝ ʟʘʨʦʞʜʘʶʪʩʷ ʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʜʘʞʝ ʥʘ ʩʣʘʙʦ ʥʘʢʣʦʥʥʳʭ 

ʫʯʘʩʪʢʘʭ (7-10
0
), ʩʧʫʩʢʘʶʪʩʷ  ʚ ʦʙʱʝʤ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʣʝʩʘ. ʕʪʦ 

ʧʨʘʚʠʣʦ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʚʝʯʥʦʡ 

ʤʝʨʟʣʦʪʳ. ʇʨʠ ʵʪʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʫʨʫʤʦʚ ʙʦʣʝʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ, ʯʝʤ 

ʨʘʟʚʠʪʠʝ ʦʩʳʧʝʡ, ʯʪʦ ʯʘʱʝ ʩʚʷʟʘʥʦ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʨʝʞʠʤʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʢʣʦʥʦʚ. 

ɺ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʫʨʫʤʦʚ, ʨʘʟʚʠʪʳʭ ʧʦ ʪʘʣʴʚʝʛʘʤ ʥʠʟʢʦʧʦʨʷʜʢʦʚʳʭ ʚʦʜʦʪʦʢʦʚ ʚ 

ʚʝʨʰʠʥʥʦʤ ʧʦʷʩʝ ʉʠʭʦʪʵ-ɸʣʠʥʷ, ʦʪʤʝʯʘʝʪʩʷ ʠʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʯʝʤ ʜʣʷ ʦʩʳʧʝʡ ʥʘ 

ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ ʠ ʣʠʥʝʡʥʳʭ ʢʫʨʫʤʦʚ ʥʘ ʫʯʘʩʪʢʘʭ ʫʤʝʨʝʥʥʦʡ ʢʨʫʪʠʟʥʳ. ʊʘʢ, ʥʘ ʭʦʨʦʰʦ 

ʧʨʦʛʨʝʚʘʝʤʳʭ ʶʞʥʳʭ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʘʭ çʢʘʤʝʥʥʳʝ ʨʝʢʠè ʟʘʢʘʥʯʠʚʘʶʪʩʷ 

ʧʨʠʤʝʨʥʦ ʥʘ ʪʦʡ ʞʝ ʚʳʩʦʪʝ, ʯʪʦ ʠ ʦʩʳʧʠ. ʅʘ ʫʯʘʩʪʢʘʭ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʳʭ ʦʩʳʧʝʡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʢʫʨʫʤʦʚ ʧʦ ʪʘʣʴʚʝʛʘʤ ʚ ʧʨʝʜʝʣʳ ʛʦʨʥʦ-

ʪʘʝʞʥʦʛʦ ʧʦʷʩʘ. ʀʥʘʷ ʢʘʨʪʠʥʘ  ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ ʩʢʣʦʥʘʭ ʩʝʚʝʨʥʦʡ ʠ ʟʘʧʘʜʥʦʡ 

ʵʢʩʧʦʟʠʮʠʡ. ɿʜʝʩʴ ʦʪʤʝʯʘʝʪʩʷ ʷʚʥʳʡ ʨʘʟʨʳʚ ʤʝʞʜʫ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝʡ 

ʦʩʳʧʝʦʙʨʘʟʦʚʘʥʠʷ  ʠ ʚʳʩʦʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ, ʜʦ ʢʦʪʦʨʳʭ ʩʧʫʩʢʘʶʪʩʷ ʚ ʚʝʨʰʠʥʘʭ 

ʚʦʜʦʩʙʦʨʥʳʭ ʩʠʩʪʝʤ  çʢʘʤʝʥʥʳʝ ʨʝʢʠè. ʅʘʧʨʠʤʝʨ, ʚ ʤʘʩʩʠʚʝ ʛʦʨʳ ʆʙʣʘʯʥʦʡ, ʥʘʠʤʝʥʝʝ 

ʟʘʪʨʦʥʫʪʳʤ ʚ ʉʠʭʦʪʵ-ɸʣʠʥʝ ʧʦʞʘʨʘʤʠ, ʛʜʝ ʛʨʘʥʠʮʘ ʦʩʳʧʝʡ ʠ ʢʫʨʫʤʦʚ  ʙʣʠʟʢʘ ʢ 

ʝʩʪʝʩʪʚʝʥʥʦʡ, ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ çʢʘʤʝʥʥʳʝ ʨʝʢʠè ʩʧʫʩʢʘʶʪʩʷ ʜʦ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ 

1100-1200 ʤ, ʘ ʦʩʳʧʠ ʯʘʱʝ ʦʪʤʠʨʘʶʪ ʫʞʝ ʚʙʣʠʟʠ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʢʨʦʤʢʠ ʣʝʩʘ (ʦʢʦʣʦ 

1500-1600 ʤ). 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʦʩʳʧʝʡ ʠ ʢʫʨʫʤʦʚ ʚ ʨʘʡʦʥʘʭ ʧʨʦʰʣʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʦʨʥʦ-ʜʦʣʠʥʥʳʭ ʦʣʝʜʝʥʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʚ ʛʦʨʥʳʭ ʩʠʩʪʝʤʘʭ ʅʠʞʥʝʛʦ 

ʇʨʠʘʤʫʨʴʷ ʠ ʉʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʇʨʠʦʭʦʪʴʷ, ʠ ʟʘ ʠʭ ʧʨʝʜʝʣʘʤʠ ʧʦ ʩʦʩʝʜʩʪʚʫ) ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ. 

ɺ ʛʦʨʥʳʭ ʤʘʩʩʠʚʘʭ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʚʳʩʦʪʘʤʠ ʤʝʥʝʝ 2000 ʤ, ʛʜʝ ʩʣʝʜʳ ʢʨʫʧʥʳʭ 

ʛʦʨʥʦ-ʜʦʣʠʥʥʳʭ ʣʝʜʥʠʢʦʚ ʦʪʩʫʪʩʪʚʫʶʪ, ʨʘʟʚʠʪʠʝ ʦʩʳʧʝ- ʠ ʢʫʨʫʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠʜʝʪ 

ʩʦʧʨʷʞʝʥʥʦ: ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʢʫʨʫʤʦʚ ʠ ʦʩʳʧʝʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʮʝʣʦʤ ʚʳʰʝ ʥʘ 

ʩʢʣʦʥʘʭ ʶʞʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ. ɺ ʭʨʝʙʪʘʭ 

ʗʤ-ɸʣʠʥʴ, ɼʫʩʩʝ-ɸʣʠʥʴ, ʕʟʦʧ ʠ ɼʞʫʛʜʞʫʨ, ʚʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ ʧʨʝʚʳʰʘʶʪ 2000 ʤ, 

ʦʪʤʝʯʘʶʪʩʷ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʩʣʝʜʳ ʛʦʨʥʦ-ʜʦʣʠʥʥʳʭ ʦʣʝʜʝʥʝʥʠʡ (ʪʨʦʛʦʚʳʝ 

ʜʦʣʠʥʳ, ʤʦʨʝʥʳ ʥʘ ʚʳʩʦʪʘʭ ʦʢʦʣʦ 1800 ʤ ʠ ʪ.ʜ. ï ʖ.ʌ. ʏʝʤʝʢʦʚ, 1975 ʛ.). ʆʩʳʧʠ, 

ʨʘʟʚʠʪʳʝ ʟʜʝʩʴ ʥʘ ʢʨʫʪʳʭ ʦʢʦʥʪʫʨʠʚʘʶʱʠʭ ʪʨʦʛʦʚʳʝ ʜʦʣʠʥʳ ʩʢʣʦʥʘʭ, ʦʧʫʩʢʘʶʪʩʷ ʜʦ 

ʦʪʤʝʪʦʢ 800-900 ʤ, ʪʦʛʜʘ ʢʘʢ ʢʫʨʫʤʳ çʟʘʤʠʨʘʶʪè ʫʞʝ ʚ ʚʝʨʭʦʚʴʷʭ ʪʨʦʛʦʚʳʭ ʜʣʠʥ ( 

ʘʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ ʦʢʦʣʦ 1000-1400 ʤ). ʀ ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʭ ʜʦʣʠʥʘʭ ʦʪʤʝʯʘʶʪʩʷ 

ʘʢʪʠʚʥʳʝ ʢʫʨʫʤʳ, ʢʦʪʦʨʳʝ ʥʘʯʠʥʘʶʪʩʷ ʦʪ ʢʦʥʝʯʥʳʭ ʤʦʨʝʥ ʠ ʩʧʫʩʢʘʶʪʩʷ ʜʦ ʚʳʩʦʪ 800-

900 ʤ. ɼʦʙʘʚʠʤ, ʯʪʦ ʦʙʦʶʜʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʣʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʜʝʩʴ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʪʠʧʠʯʥʳʤʠ ʩʣʫʯʘʷʤʠ, ʢʦʛʜʘ 

ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ (ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʡ) ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ 

ʨʝʣʴʝʬʘ ʩʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ. 

ʄʘʪʝʨʠʘʣʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ 

ʦʩʳʧʝ- ʠ ʢʫʨʫʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠʩʧʳʪʳʚʘʶʪ ʨʝʟʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚʦ ʚʨʝʤʝʥʠ. ʕʪʠ ʢʦʣʝʙʘʥʠʷ 

ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʢʨʫʧʥʳʤʠ ʠ ʥʝʦʜʥʦʨʦʜʥʳʤʠ ʬʣʫʢʪʫʘʮʠʷʤʠ ʢʣʠʤʘʪʘ ʚ ʧʣʝʡʩʪʦʮʝʥʝ: 

ʫʩʠʣʝʥʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʭʦʣʦʜʥʳʝ ʵʧʦʭʠ (ʚʝʨʦʷʪʥʦ, ʥʘʠʙʦʣʝʝ 



ð 34 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʩʫʱʝʩʪʚʝʥʥʦ ʚ ʢʨʠʦʢʩʝʨʦʪʠʯʝʩʢʠʝ ʬʘʟʳ), ʘ ʦʩʣʘʙʣʝʥʠʝ ï ʚ ʙʦʣʝʝ ʪʝʧʣʳʝ ʵʧʦʭʠ 

(ʥʘʧʨʠʤʝʨ, ʘʣʴʪʠʪʝʨʤʠʥʘʣʛʦʣʦʮʝʥʘ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʘʡʦʥʘʭ ʨʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʭʦʣʦʜʘʥʠʝ ʢʣʠʤʘʪʘ ʠ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʘʢʪʠʚʠʟʘʮʠʡ 

ʢʫʨʫʤʦʦʙʨʘʟʦʚʘʥʠʷ [3]. 

ʄʥʦʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʝʟʦʚ ʩʢʣʦʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʨʝʯʥʳʭ ʜʦʣʠʥ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʤʝʥʥʦ ʫʩʠʣʝʥʠʝʤ ʠʣʠ ʦʩʣʘʙʣʝʥʠʝʤ ʦʩʳʧʥʳʭ ʠ ʢʫʨʫʤʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ 

ʪʘʢʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʠʭ ʩʤʝʱʝʥʠʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʛʦʣʴʮʦʚʦʡ ʟʦʥʳ  

ʜʦ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ 900-1000 ʤ ʥʘ ʶʛʝ ʉʠʭʦʪʵ-ɸʣʠʥʷ ʠ ʜʦ 500-700 ʤ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ʅʝʦʜʥʦʢʨʘʪʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ ʧʣʝʡʩʪʦʮʝʥʘ ʫʩʠʣʝʥʠʷ ʠ 

ʦʩʣʘʙʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʦʩʳʧʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʚʦʜʠʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʛʦʨʘʭ 

ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʨʘʟʨʝʟʘ ʩʢʣʦʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʙʱʝʤʫ ʦʛʨʫʙʣʝʥʠʶ ʠ ʫʤʝʥʴʰʝʥʠʶ 

ʦʢʘʪʘʥʥʦʩʪʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʪʦʣʱ ʚ ʚʝʨʭʥʝʤ ʠ ʩʨʝʜʥʝʤ ʟʚʝʥʴʷʭ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ. 

ʕʪʦ ʩʣʝʜʫʝʪ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʜʘʥʥʳʭ ʤʥʦʛʠʭ ʙʦʣʝʝ ʨʘʥʥʠʭ 

ʧʫʙʣʠʢʘʮʠʡ (ɻ. ʉ. ɻʘʥʝʰʠʥ, 1957 ʛ.; ɺ.ɺ. ʉʦʣʦʚʴʝʚ, 1961 ʛ.; ʖ.ʌ. ʏʝʤʝʢʦʚ, 1975 ʛ.; ʠ 

ʜʨ.). 

ʇʨʠ ʵʪʦʤ, ʜʨʝʚʥʠʡ ʢʫʨʫʤ, ʦʩʘʜʢʠ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʚʩʢʨʳʪʳ ʚ ʨʘʟʨʝʟʝ 20-ʤʝʪʨʦʚʡ 

ʪʝʨʨʘʩʳ, ʦʙʨʘʟʦʚʘʣ ʛʨʦʤʘʜʥʳʡ ʢʦʥʫʩ ʚ ʫʩʪʴʝ ʨʫʯʴʷ ʃʝʜʥʠʢʦʚʦʛʦ ʠ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʣ 

ʜʥʠʱʝ ʜʦʣʠʥʳ ʨ. ʅʠʧʥʘ. ʂʫʨʫʤ, ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʜʦʣʠʥʝ ʨʫʯʴʷ ʃʝʜʥʠʢʦʚʦʛʦ, ʩʧʫʩʢʘʝʪʩʷ ʜʦ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ 650-700 ʤ. 

ʇʦʜʦʙʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʨʝʚʥʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʫʨʫʤʦʚ (ʢʘʤʝʥʥʳʭ ʨʝʢ) 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘʤʠ  ʠ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ (ʭʨʝʙʪʳ ʉʪʘʥʦʚʦʡ, 

ʄʦʨʜʞʦʪ, ʗʤ-ɸʣʠʥʴ, ʊʫʢʫʨʠʥʛʨʘ-ɼʞʘʛʜʳ ʠ ʜʨ.). ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʦʩʳʧʝ-ʠ 

ʢʫʨʫʤʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʤʘʪʝʨʠʢʦʚʦʡ ʯʘʩʪʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʪʫʧʘʝʪ ʧʦ ʩʚʦʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʥʘʣʦʛʠʯʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʟʜʝʩʴ ʤʝʩʪʦ 

ʚ ʢʦʥʝ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʷ. ʅʘ ʩʝʚʝʨʝ ʦʧʠʩʳʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ (ʚ ʘʨʢʪʠʯʝʩʢʦʤ ʠ 

ʩʫʙʘʨʢʪʠʯʝʩʢʦʤ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʘʭ) ʘʨʝʥʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠ ʜʨʝʚʥʝʛʦ 

ʦʩʳʧʝ- ʠ ʢʫʨʫʤʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʦʜʥʦʤ ʠʥʪʝʨʚʘʣʝ. ʅʘʠʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʫʢʘʟʘʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʶʞʥʳʭ ʨʘʡʦʥʦʚ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ [6]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʟʫʯʝʥʠʝ ʜʨʝʚʥʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʫʨʫʤʦʚ, ʧʨʦʚʦʜʠʤʦʝ ʚ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ, ʜʘʝʪ ʢʣʶʯ ʢ ʧʦʟʥʘʥʠʶ ʵʚʦʣʶʮʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʦʷʩʥʦʩʪʠ ʚ ʛʦʨʥʳʭ ʩʪʨʘʥʘʭ. ʊʘʢ, ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ çʢʘʤʝʥʥʳʭ ʤʦʨʝʡè ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ 

ʛʦʣʴʮʦʚʦʤʫ ʧʦʷʩʫ ʠ ʩʦʧʨʷʞʝʥʥʦʩʪʴ ʠʭ ʩ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʪʠʧʘ ʥʘʛʦʨʥʳʭ ʪʝʨʨʘʩ 

ʧʦʟʚʦʣʷʶʪ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʙʲʷʩʥʠʪʴ ʩʪʫʧʝʥʯʘʪʦʩʪʴ ʩʢʣʦʥʦʚ ʚ ʛʦʨʥʦ-ʪʘʝʞʥʦʤ ʧʦʷʩʝ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʛʦʣʴʮʦʚ ʚ ʭʦʣʦʜʥʳʝ ʵʧʦʭʠ ʚʝʨʭʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ. 

ʍʦʨʦʰʦ ʚʳʨʘʞʝʥʥʫʶ ʤʝʟʦʩʪʫʧʝʥʯʘʪʦʩʪʴ ʩʢʣʦʥʦʚ ʚ ʢʨʘʝʚʳʭ ʤʘʩʩʠʚʘʭ ʛʦʨ ʆʙʣʘʯʥʦʡ, 

ʆʣʴʭʦʚʦʡ, ʉʥʝʞʥʦʡ ʠ ʜʨʫʛʠʭ, ʪ.ʝ. ʫʞʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʣʴʮʦʚʦʛʦ ʧʦʷʩʘ, 

ʣʦʛʠʯʥʝʝ ʩʚʷʟʳʚʘʪʴ ʚ ʦʩʥʦʚʥʦʤ ʩ ʜʨʝʚʥʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʘ ʥʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ. ʇʦʵʪʦʤʫ 

ʧʦʧʳʪʢʠ ʦʙʲʷʩʥʠʪʴ ʟʜʝʩʴ ʧʦʜʦʙʥʳʝ ʬʦʨʤʳ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʜʝʡʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʝ ʫʙʝʜʠʪʝʣʴʥʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩʦʛʣʘʩʥʦ ʥʘʰʠʤ ʤʘʪʝʨʠʘʣʘʤ, ʧʨʦʮʝʩʩʳ ʦʩʳʧʝ- ʠ 

ʢʫʨʫʤʦʦʙʨʘʟʦʚʘʥʠʷ ʥʝʫʢʣʦʥʥʦ ʫʩʠʣʠʚʘʶʪʩʷ. ʕʪʦ ʩʚʷʟʘʥʦ, ʚʦ-ʧʝʨʚʳʭ, ʩ ʫʞʝ ʥʘʯʘʚʰʝʡʩʷ 

ʠ ʥʘʧʨʘʚʣʝʥʥʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʦʥʪʠʥʝʥʪʘʣʠʟʘʮʠʝʡ ʢʣʠʤʘʪʘ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʩ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʩʠʣʠʚʘʶʱʠʭʩʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʉʨʝʜʠ ʧʦʩʣʝʜʥʠʭ ʦʩʦʙʦ 

ʚʳʜʝʣʷʶʪʩʷ ʧʦʞʘʨʳ. ʉʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʦʩʳʧʠ (çʧʠʨʦʛʝʥʥʳʝè) ʚ ʥʘʠʙʦʣʴʰʝʡ ʤʝʨʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʚʦʩʪʦʯʥʦʤ ʤʘʢʨʦʩʣʦʥʝ ʉʠʭʦʪ-ɸʣʠʥʷ, ʛʜʝ ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʢʨʫʪʦʩʢʣʦʥʥʳʡ ʨʝʣʴʝʬ, ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʜʨʝʚʥʠʭ ʦʩʳʧʝʡ ʥʘ ʵʬʬʫʟʠʚʥʳʭ ʧʦʨʦʜʘʭ 

ʢʠʩʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ, ʧʣʦʱʘʜʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʨʫʙʦʩʢʝʣʝʪʥʳʭ ʛʨʫʥʪʦʚ, 

ʠʥʪʝʥʩʠʚʥʦʝ ʩʤʳʚʘʥʠʝ ʤʝʣʢʦʟʝʤʘ ʚʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʣʝʪʥʝ-ʦʩʝʥʥʠʭ ʤʫʩʩʦʥʦʚ, 

ʢʨʘʡʥʝ ʤʝʜʣʝʥʥʦʝ ʟʘʨʘʩʪʘʥʠʝ ʛʘʨʝʚʳʭ ʫʯʘʩʪʢʦʚ ʠʟ-ʟʘ ʠʭ ʢʨʫʪʦʩʢʣʦʥʥʦʩʪʠ, ʠ ʪ.ʜ. ʇʨʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 35 ð   

 

ʵʪʦʤ ʚʪʦʨʠʯʥʳʝ ʦʩʳʧʠ, ʥʠʞʥʠʝ ʛʨʘʥʠʮʳ ʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʥʦ ʩʧʫʩʢʘʶʪʩʷ ʩ ʶʛʘ ʥʘ 

ʩʝʚʝʨ (ʥʘʧʨʠʤʝʨ, ʦʪ ʛʦʨʳ ʉʥʝʞʥʦʡ ï 600-800 ʤ ʢ ʏʝʧʠʡʩʢʦʤʫ ʭʨʝʙʪʫ ï 150-200 ʤ), 

ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʢʣʦʥʦʚ ʶʞʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʡ, ʢʘʢ ʣʫʯʰʝ 

ʧʨʦʛʨʝʚʘʝʤʳʭ, ʤʝʥʝʝ ʟʘʣʝʩʝʥʥʳʭ ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʢʨʘʡʥʝ çʩʫʭʠʭè ʚ 

ʧʦʞʘʨʦʦʧʘʩʥʳʝ ʧʝʨʠʦʜʳ. 

ɺʳʰʝʠʣʦʞʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, 

ʜʘʶʪ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ ʘʥʪʨʦʧʦʛʝʥʝ ʠ ʜʦʧʦʣʥʷʶʪ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʢʫʨʫʤʦʚʦʤ ʠ ʦʩʳʧʥʦʤ ʢʣʠʤʦʤʦʨʬʦʛʝʥʝʟʝ. ʆʥʠ, 

ʥʝʩʦʤʥʝʥʥʦ, ʦʢʘʞʫʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʦʤʦʱʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʬʦʥʦʚʳʭ ʠ ʦʧʝʨʘʪʠʚʥʳʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʤʠʥʠʤʠʟʘʮʠʠ ʚʦʟʤʦʞʥʳʭ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ 

ʦʩʚʝʱʝʥʥʦʩʪʠ, ʟʘʩʦʨʝʥʥʦʩʪʠ ʠ ʧʦʣʝʛʘʝʤʦʩʪʠ ʧʦʩʝʚʦʚ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʛʦʨʦʭʘ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʠʡ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. ʆʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘʶʱʠʭ ʥʦʨʤ 

ʚʳʩʝʚʘ ʥʘ ʠʟʫʯʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʨʤʘ ʚʳʩʝʚʘ, ʘʨʭʠʪʝʢʪʦʥʠʢʘ, ʦʩʚʝʱʝʥʥʦʩʪʴ, ʟʘʩʦʨʝʥʥʦʩʪʴ, 

ʧʦʣʝʛʘʝʤʦʩʪʴ, ʩʦʨʪ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʩʝʚʦʚ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

Abstract 

The work considers the results of many years of research on the illumination, 

weediness and lodging of crops of promising varieties of peas in the foothills of the North 

Caucasus. The effect of increasing seeding rates on the studied parameters is determined. 

Key words: seeding rate, architectonics, illumination, weediness, lodging capacity, 

variety, crop stability, productivity. 

 



ð 36 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʛʦʨʦʭʘ ʧʦʩʝʚʥʦʛʦ (Pisum Sativum L.) ʠ ʝʛʦ ʚʘʣʦʚʳʭ 

ʩʙʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʦʚ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʩʦʨʪʦʚ. ɸʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʥʦʨʤʳ ʚʳʩʝʚʘ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʥʦʨʤ ʚʳʩʝʚʘ ʥʘ 

ʦʩʚʝʱʝʥʥʦʩʪʴ, ʟʘʩʦʨʝʥʥʦʩʪʴ ʠ ʧʦʣʝʛʘʝʤʦʩʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʛʦʨʦʭʘ ʚ ʫʩʣʦʚʠʷʭ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʈʉʆ-ɸʣʘʥʠʷ. 

ʋʩʣʦʚʠʷ ʠ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʧʦʣʷʭ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʦʨʥʦʛʦ ʠ 

ʧʨʝʜʛʦʨʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ(600 ʤ ʥ.ʫ.ʤ., ʩ. ʄʠʭʘʡʣʦʚʩʢʦʝ). 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ - ʚʳʱʝʣʦʯʝʥʥʳʡ ʯʝʨʥʦʟʝʤ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 3-4,4%. 

ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʥʝʡʪʨʘʣʴʥʘʷ, ʛʣʫʙʞʝ - 

ʩʣʘʙʦʱʝʣʦʯʥʘʷ. 

ɻʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ 670 ʤʤ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ (75%) ʚʩʝʭ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʚ 

ʢʦʥʮʝ ʤʘʷ- ʥʘʯʘʣʝ ʠʶʥʷ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʦʜʘ 

ʩʦʩʪʘʚʣʷʝʪ 75- 85%. 

ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʟʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ +8,4Üʉ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʙʦʣʴʰʝ 0Üʉ - 264, ʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʚʦʟʜʫʭʘ 5Üʉ ʠ ʚʳʰʝ - 228 ʜʥʝʡ. 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʛʦʨʦʭʘ. 

ɿʘʢʣʘʜʢʫ ʦʧʳʪʦʚ, ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ [2, 6]. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋ ʩʨʝʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʠʪʩʷ ɻʘʟʳʨʝʢ, ʘʩʩʠʤʠʣʷʮʠʦʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʴʝʚ ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ 

ʚ ʩʝʨʝʜʠʥʝ ʮʚʝʪʝʥʠʷ. 

ʋʩʘʪʳʝ ʩʦʨʪʘ ʛʦʨʦʭʘ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʦʙʳʯʥʳʤʠ ʩʦʨʪʘʤʠ ʧʦ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ [4]. ʆʩʚʝʱʝʥʥʦʩʪʴ ʚʥʫʪʨʠ ʧʦʩʝʚʦʚ ʚ ʬʘʟʫ ʧʦʣʥʦʛʦ ʮʚʝʪʝʥʠʷ ʫ 

ʦʙʳʯʥʳʭ ʩʦʨʪʦʚ ɸʨʛʦʥ ʠ ɸʨʝʘʣ ʨʘʚʥʷʣʘʩʴ 1720-1765 ʣʢ/ʤ
2
 ʠ ʫ ʫʩʘʪʦʛʦ ʩʦʨʪʘ ɻʘʟʳʨʝʢ - 

5800 ʣʢ/ʤ
2
 ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 8-12 ʪʳʩ. ʣʢ/ʤ

2
. 

ɼʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʝʙʣʝʩʪʦʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʦʨʤ ʚʳʩʝʚʘ ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

ʆʩʚʝʱʝʥʥʦʩʪʴ ʩʪʝʙʣʝʩʪʦʷ ʩʦʨʪʦʚ ʛʦʨʦʭʘ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʦʨʤʳ ʚʳʩʝʚʘ (ʪʳʩ. ʣʢ) 
ʅʦʨʤʘ ʚʳʩʝʚʘ, 

ʤʣʥ. ʰʪ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ/ʛʘ 

2017 ʛ. 2018 ʛ. 2019 ʛ. ʉʨʝʜʥʷʷ 

ɻʘʟʳʨʝʢ 

0,8 60 40 36 45,3 

1,0 52 21 30 34,3 

1,2 42 18 29 30,0 

1,4 35 13 24 24,0 

1,6 10 10 14 14,0 

ʅʉʈ05 1,5 1,2 1,3 1,2-1,5 

ɸʨʛʦʥ 

0,8 32 28 30 30,0 

1,0 23 22 21 22,0 

1,2 16 20 17 18,0 

1,4 10 13 13 12,0 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 37 ð   

 
1,6 7 6 8 7,0 

ʅʉʈ05 1,3 0,9 1,1 0,9-1,3 

ɸʨʝʘʣ 

0,8 30 20 28 28,7 

1,0 24 20 22 22,0 

1,2 18 20 16 18,0 

1,4 12 10 10 11,3 

1,6 6 8 7 7,0 

ʅʉʈ05 1,0 1,0 1,1 1,0-1,1 

 

ɿʘ ʪʨʠ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʚʝʱʝʥʥʦʩʪʴ ʚ ʧʦʩʝʚʘʭ ʫʩʘʪʦʛʦ ʩʦʨʪʘ ɻʘʟʳʨʝʢ ʙʳʣʘ 

ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ (ʧʨʠ ʥʦʨʤʘʭ 0,8-1,2) ʚ 1,5-1,2 ʨʘʟʘ ʚʳʰʝ ʚ ʩʘʤʳʭ ʛʫʩʪʳʭ ʧʦʩʝʚʘʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʦʙʣʠʩʪʚʝʥʥʳʤʠ ʩʦʨʪʘʤʠ ɸʨʛʦʥ ʠ ɸʨʝʘʣ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʦʨʤʳ 

ʚʳʩʝʚʘ ʚ ʜʚʘ ʨʘʟʘ ʫ ʫʩʘʪʦʛʦ ʩʦʨʪʘ ɻʘʟʳʨʝʢ, ʦʩʚʝʱʝʥʥʦʩʪʴ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ 

ʫʤʝʥʴʰʘʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʚ 3 (ʩ 45 ʜʦ 14 ʢʣʢ), ʫ ɸʨʛʦʥʘ ʚ 4 ʨʘʟʘ (ʩ 30 ʜʦ 7 ʢʣʢ), ʧʦʯʪʠ 

ʪʘʢʞʝ ʠ ʫ ʩʦʨʪʘ ɸʨʝʘʣ (ʩ 28,7 ʜʦ 7 ʢʣʢ). 

 

ʊʘʙʣʠʮʘ 2 

ɿʘʩʦʨʝʥʥʦʩʪʴ ʩʦʨʥʷʢʘʤʠ ʩʦʨʪʦʚ ʛʦʨʦʭʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤʘʭ ʚʳʩʝʚʘ (ʰʪ/ʤ
2
) 

ʅʦʨʤʘ ʚʳʩʝʚʘ, 

ʤʣʥ. ʰʪ. ʚʩʭʦʞʠʭ 

ʩʝʤʷʥ/ʛʘ 

2017 ʛ. 2018 ʛ. 2019 ʛ. ʉʨʝʜʥʷʷ 

ɻʘʟʳʨʝʢ 

0,8 55 105 50 70,0 

1,0 40 106 28 58,0 

1,2 38 88 28 51,2 

1,4 35 68 20 42,0 

1,6 20 54 20 31,3 

ʅʉʈ05 1,0 1,3 1,1 1,0-1,3 

ɸʨʛʦʥ 

0,8 40 50 35 41,6 

1,0 37 49 28 38,0 

1,2 28 35 27 30,0 

1,4 14 34 8 18,6 

1,6 12 32 6 16,6 

ʅʉʈ05 1,1 1,2 1,4 1,1-1,4 

ɸʨʝʘʣ 

0,8 39 51 35 42,0 

1,0 35 46 30 37,0 

1,2 26 37 17 27,0 

1,4 16 35 8 18,6 

1,6 10 30 11 17,0 

ʅʉʈ05 1,4 1,1 1,4 1,1-1,4 

 

ʆʩʚʝʱʝʥʥʦʩʪʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʚʘʨʠʘʥʪʦʚ ʥʘʰʠʭ ʦʧʳʪʦʚ ʚ 2017 ʛʦʜʫ ʙʳʣʘ ʚʳʰʝ, 

ʯʝʤ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʜʚʘ ʛʦʜʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʣʠʯʠʷʤʠ ʚ ʤʦʨʬʦʩʪʨʫʢʪʫʨʝ ʩʦʨʪʦʚ. ɺ 

2017 ʛ. ʧʦʟʜʥʦ ʚʟʦʰʝʜʰʠʝ ʨʘʩʪʝʥʠʷ ʬʦʨʤʠʨʦʚʘʣʠ ʚʝʛʝʪʘʪʠʚʥʫʶ ʤʘʩʩʫ ʧʨʠ ʤʘʣʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʠʭ ʤʝʥʴʰʫʶ ʚʳʩʦʪʫ ʠ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʜʚʘ ʛʦʜʘ. 

ʆʩʚʝʱʝʥʥʦʩʪʴ ʧʦʯʚʳ ʚ ʧʦʩʝʚʘʭ ʩʦʨʪʦʚ ʛʦʨʦʭʘ ʫʩʘʪʦʛʦ ʪʠʧʘ ʣʠʩʪʘ ʩ ʦʙʳʯʥʳʤʠ 

ʧʘʨʥʦʧʝʨʠʩʪʳʤʠ ʣʠʩʪʴʷʤʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʟʘʛʫʱʝʥʥʦʩʪʠ ʥʝ ʤʦʞʝʪ ʥʝ ʚʣʠʷʪʴ ʥʘ 

ʨʘʟʚʠʪʠʝ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʘʛʨʦʮʝʥʦʟʝ [1, 3]. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʦʟʜʝʣʳʚʘʥʠʶ 

ʛʦʨʦʭʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʩʦʨʝʥʥʦʩʪʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʥʦʨʤ ʚʳʩʝʚʘ ʠ 

ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ. ʉʦʨʥʳʝ ʨʘʩʪʝʥʠʷ ʩʥʠʞʘʶʪ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʨʦʭʘ ʥʘ 25-30%. 

ʈʝʟʫʣʴʪʘʪʳ ʫʯʝʪʘ ʟʘʩʦʨʝʥʥʦʩʪʠ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 



ð 38 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʩʥʠʞʘʝʪʩʷ 

ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʘ. ʕʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠʩʫʱʘ ʦʙʣʠʩʪʚʝʥʥʳʤ 

ʩʦʨʪʘʤ ɸʨʛʦʥ ʠ ɸʨʝʘʣ, ʧʦʩʝʚʳ ʢʦʪʦʨʳʭ ʩʠʣʴʥʝʝ ʟʘʪʝʥʷʶʪ ʧʦʯʚʫ, ʧʨʝʧʷʪʩʪʚʫʶʪ 

ʧʦʷʚʣʝʥʠʶ ʚʩʭʦʜʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʴʰʝʤʫ ʫʛʥʝʪʝʥʠʶ ʚʟʦʰʝʜʰʠʭ ʩʦʨʥʷʢʦʚ. 

ɺ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ʨʘʟʣʠʯʠʷ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦ ʥʦʨʤʘʤ ʚʳʩʝʚʘ ʥʘʙʣʶʜʘʣʠʩʴ ʢʘʢ 

ʚ ʭʦʨʦʰʦ ʦʩʚʝʱʝʥʥʳʭ ʧʦʩʝʚʘʭ ʙʝʟʣʠʩʪʦʯʢʦʚʦʛʦ ʩʦʨʪʘ ɻʘʟʳʨʝʢ, ʪʘʢ ʠ ʫ ʦʙʳʯʥʳʭ 

ʧʘʨʥʦʧʝʨʠʩʪʳʭ ʩʦʨʪʦʚ ɸʨʛʦʥ ʠ ɸʨʝʘʣ. ʋ ʩʦʨʪʘ ɻʘʟʳʨʝʢ ʯʠʩʣʦ ʩʦʨʪʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 1 ʤ
2
 

ʙʳʣʦ ʧʦʯʪʠ ʚʜʚʦʝ ʙʦʣʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʩʦʨʪʘʤʠ. 

ɺ ʟʘʛʫʱʝʥʥʦʤ ʧʦʩʝʚʝ ʩ ʚʳʩʦʢʦʡ ʥʦʨʤʦʡ ʚʳʩʝʚʘ ʩʝʤʷʥ ʯʠʩʣʦ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 

ʙʳʣʦ ʤʝʥʴʰʝ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʧʦ ʚʩʝʤ ʩʦʨʪʘʤ. ɺ ʮʝʣʦʤ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʚ ʦʧʳʪʝ, 

ʦʩʦʙʝʥʥʦ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʙʳʣʘ ʚʳʩʦʢʦʡ, ʯʪʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʧʦʩʝʚʦʚ ʛʦʨʦʭʘ ʢ ʧʦʣʝʛʘʥʠʶ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʝʰʘʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ ʩ ʦʙʳʯʥʳʤ ʣʠʩʪʦʤ ʨʝʘʣʠʟʫʶʪ ʩʚʦʶ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ 50-60 %. ɺ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʥʘʣʠʚʘ ʩʝʤʷʥ ʫ ʥʠʭ 

ʦʪʤʝʯʘʝʪʩʷ ʩʠʣʴʥʦʝ ʧʨʠʢʦʨʥʝʚʦʝ ʧʦʣʝʛʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʷ 

ʩʝʤʷʥ ʜʦ 25% ʚ ʛʦʜʳ ʩ ʠʟʙʳʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ. 

ʅʘʯʘʣʦ ʧʦʣʝʛʘʥʠʷ ʩʦʨʪʦʚ ʩ ʦʙʳʯʥʳʤʠ ʣʠʩʪʴʷʤʠ ʦʪʤʝʯʝʥʦ ʚ ʬʘʟʝ 8-10 ʣʠʩʪʴʝʚ, 

ʫʩʘʪʳʭ ʩʦʨʪʦʚ ï ʥʘ 14-21 ʜʝʥʴ ʧʦʟʞʝ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʦʣʝʛʘʶʱʠʤ ʮʝʥʦʟʘʤ ʛʫʩʪʦʪʘ ʧʦʩʝʚʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. 

ɺʳʚʦʜʳ ʦ ʚʣʠʷʥʠʠ ʥʦʨʤ ʚʳʩʝʚʘ ʥʘ ʧʦʣʝʛʘʝʤʦʩʪʴ ʧʦʩʝʚʦʚ ʛʦʨʦʭʘ ʨʘʟʣʠʯʥʳʝ. ɺ 

ʠʟʨʝʞʝʥʥʳʭ ʧʦʩʝʚʘʭ ʥʘ ʂʫʙʘʥʠ ʨʘʩʪʝʥʠʷ ʛʦʨʦʭʘ ʧʦʣʝʛʘʣʠ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʟʘʛʫʱʝʥʥʳʭ, 

ʛʜʝ ʦʥʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʮʝʧʣʷʪʴʩʷ ʫʩʠʢʘʤʠ ʜʨʫʛ ʟʘ ʜʨʫʛʘ ʠ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʩʧʣʦʰʥʫʶ ʤʘʩʩʫ [4, 5]. ɺ ʫʩʣʦʚʠʷʭ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʥʘʦʙʦʨʦʪ, 

ʫʩʪʘʥʦʚʣʝʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʦʥʠʞʝʥʥʳʭ ʥʦʨʤ ʚʳʩʝʚʘ, ʦʩʣʘʙʣʷʶʱʘʷ ʧʦʣʝʛʘʝʤʦʩʪʴ 

ʧʦʩʝʚʦʚ ʛʦʨʦʭʘ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ. ɺ ʟʘʛʫʱʝʥʥʳʭ ʧʦʩʝʚʘʭ ʨʘʩʪʝʥʠʷ 

ʥʝʨʝʜʢʦ ʧʦʣʝʛʘʶʪ, ʝʱʝ ʙʦʣʴʰʝ ʟʘʪʝʥʷʷ ʜʨʫʛ ʜʨʫʛʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʠʭ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ [7]. 

 

ʊʘʙʣʠʮʘ 3 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʛʣʦʩʪʠ ʩʦʨʪʦʚ ʛʦʨʦʭʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ 

ʅʦʨʤʘ 

ʚʳʩʝʚʘ, 

ʤʣʥ. ʰʪ. 

ʚʩʭʦʞʠʭ 

ʩʝʤʷʥ/ʛʘ 

2017 ʛ. 2018 ʛ. 2019 ʛ. 

ʉʨʝʜʥʷʷ 

ʢ ʞʝʣʪʦʡ 

ʩʧʝʣʦʩʪʠ 
ɹʫʪʦʥʠʟʘʮ

ʠ ̫

ɾʝʣʪʘʷ 

ʩʧʝʣʦʩʪʴ 

ʋʛʣʝʚʦʜʥʦ-

ʩʘʭʘʨʠʩʪʦʝ 

ʩʦʩʪʦʷʥʠʝ 

ɾʝʣʪʘʷ 

ʩʧʝʣʦʩʪʴ 

ʂʦʥʝʮ 

ʮʚʝʪʝʥ

ʠ ̫

ɾʝʣʪʘʷ 

ʩʧʝʣʦʩʪʴ 

ɻʘʟʳʨʝʢ 

0,8 0,92 0,87 0,86 0,48 1,00 0,30 0,55 

1,0 0,91 0,90 0,89 0,41 1,00 0,36 0,56 

1,2 0,95 0,90 0,92 0,40 1,00 0,34 0,55 

1,4 0,91 0,95 0,94 0,40 1,00 0,34 0,56 

1,6 0,95 1,00 0,96 0,40 1,00 0,34 0,58 

ɸʨʛʦʥ 

0,8 0,78 0,15 0,63 0,11 0,86 0,13 0,13 

1,0 0,76 0,10 0,60 0,10 0,72 0,14 0,12 

1,2 0,78 0,17 0,62 0,10 0,57 0,13 0,13 

1,4 0,76 0,15 0,66 0,11 0,53 0,14 0,14 

1,6 0,70 0,14 0,65 0,11 0,52 0,12 0,13 

ɸʨʝʘʣ 

0,8 0,77 0,14 0,62 0,11 0,85 0,12 0,12 

1,0 0,76 0,10 0,60 0,10 0,71 0,13 0,11 

1,2 0,77 0,16 0,62 0,10 0,56 0,14 0,13 

1,4 0,76 0,15 0,65 0,11 0,52 0,13 0,13 

1,6 0,69 0,13 0,66 0,10 0,51 0,12 0,11 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 39 ð   

 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʦʨʪʦʚ ʛʦʨʦʭʘ ʧʨʠ ʨʘʟʥʳʭ ʥʦʨʤʘʭ ʚʳʩʝʚʘ ʩʝʤʷʥ ʢ ʧʦʣʝʛʘʥʠʶ ʚ 

ʥʘʰʠʭ ʦʧʳʪʘʭ ʧʨʠʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʝ 3. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʦʨʪ ɻʘʟʳʨʝʢ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚ ʢ ʧʦʣʝʛʘʥʠʶ. ɺ 

2017 ʛʦʜʫ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʛʣʦʩʪʠ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 0,8 ʤʣʥ./ʛʘ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʙʳʣ 

ʨʘʚʝʥ 0,87, ʘ ʧʨʠ ʥʦʨʤʘʭ ʚʳʩʝʚʘ 1,4 ʠ 1,6 ʨʘʩʪʝʥʠʷ ʧʦʯʪʠ ʥʝ ʧʦʣʝʛʣʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʦʨʤ ʚʳʩʝʚʘ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʛʘʝʤʦʩʪʠ ʙʳʣ 0,14 ʚ ʩʘʤʦʤ ʛʫʩʪʦʤ ʧʦʩʝʚʝ ʠ 0,10 ʧʨʠ 

ʥʦʨʤʝ 1,0 ʤʣʥ./ʛʘ ʚʩʭʦʞʠʭ ʩʝʤʷʥ. 

ɺ 2018 ʛʦʜʫ ʧʦʣʝʛʘʥʠʝ ʫʯʠʪʳʚʘʣʠ ʚ ʪʨʠ ʩʨʦʢʘ ʧʦ ʬʘʟʘʤ ʚʝʛʝʪʘʮʠʠ. ɺ ʧʝʨʠʦʜ 

ʚʩʭʦʜʳ-ʮʚʝʪʝʥʠʝ ʥʘ ʙʦʣʝʝ ʢʦʨʦʪʢʦʤ ʜʥʝ ʠ ʧʨʠ ʚʳʩʦʢʠʭ ʟʘʧʘʩʘʭ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʨʘʩʪʝʥʠʷ 

ʛʦʨʦʭʘ ʨʦʩʣʠ ʠʥʪʝʥʩʠʚʥʝʝ, ʚʳʩʦʪʘ ʠʭ ʧʨʝʚʳʰʘʣʘ ʥʘ 12-16 ʩʤ, ʩʠʣʴʥʝʝ ʧʨʦʷʚʠʣʦʩʴ 

ʧʦʣʝʛʘʥʠʝ. 

ʋ ʩʦʨʪʘ ɻʘʟʳʨʝʢ ʧʦʣʝʛʘʥʠʝ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʫʛʣʝʚʦʜʥʦ-ʩʘʭʘʨʠʩʪʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʫʤʝʥʴʰʘʣʦʩʴ ʩ ʧʦʚʳʰʝʥʠʝʤ ʥʦʨʤʳ ʚʳʩʝʚʘ. ɺ ʬʘʟʫ ʙʝʣʢʦʚʦʡ ʩʧʝʣʦʩʪʠ 

ʨʘʩʪʝʥʠʷ ʧʦʯʪʠ ʥʝ ʧʦʣʝʛʣʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʛʣʦʩʪʠ ʙʳʣ ʧʨʠ ʤʘʣʳʭ ʥʦʨʤʘʭ ʚʳʩʝʚʘ 

ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ. 

ʋ ʩʦʨʪʦʚ ɸʨʛʦʥ ʠ ɸʨʝʘʣ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ʧʦʣʝʛʘʥʠʝ ʙʳʣʦ ʫʞʝ ʟʘʤʝʪʥʳʤ. ɺ 

ʩʘʤʦʤ ʟʘʛʫʱʝʥʥʦʤ ʧʦʩʝʚʝ ʨʘʩʪʝʥʠʷ ʧʦʣʝʛʣʠ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʦʥʢʦʩʪʴʶ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʝʙʣʷ ʧʨʠ ʟʘʪʝʥʝʥʠʠ. 

ɺʳʚʦʜʳ 

1. ʆʩʚʝʱʝʥʥʦʩʪʴ ʚ ʧʦʩʝʚʘʭ ʛʦʨʦʭʘ ʩʦʨʪʘ ɻʘʟʳʨʝʢ ʟʘ ʩʯʝʪ ʦʪʩʫʪʩʪʚʠʷ 

ʣʠʩʪʦʯʢʦʚ ʙʳʣʘ ʚ 1,5-2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʧʦʩʝʚʘʭ ʩʦʨʪʦʚ ɸʨʛʦʥ ʠ ɸʨʝʘʣ. ʋʚʝʣʠʯʝʥʠʝ 

ʥʦʨʤʳ ʚʳʩʝʚʘ ʩ 0,8 ʜʦ 1,6 ʤʣʥ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ/ʛʘ ʩʥʠʟʠʣʦ ʦʩʚʝʱʝʥʥʦʩʪʴ ʫʩʘʪʦʛʦ ʩʦʨʪʘ ʚ 

3, ʣʠʩʪʦʯʢʦʚʳʭ ʩʦʨʪʦʚ ʚ 4 ʨʘʟʘ. 

2. ʄʝʥʴʰʝʝ ʟʘʪʝʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʨʘʩʪʝʥʠʷʤʠ ʩʦʨʪʘ ɻʘʟʳʨʝʢ 

ʦʙʝʩʧʝʯʠʣʦ ʤʝʥʴʰʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʵʪʦʛʦ ʩʦʨʪʘ ʢ ʩʦʨʥʳʤ ʨʘʩʪʝʥʠʷʤ. ʀʭ 

ʯʠʩʣʦ ʚ ʧʦʩʝʚʘʭ ʫʩʘʪʦʛʦ ʩʦʨʪʘ ʙʳʣʦ ʧʨʠʤʝʨʥʦ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʦʨʪʦʚ ɸʨʛʦʥ ʠ 

ɸʨʝʘʣ. ɼʚʫʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʚʩʝʭ ʩʦʨʪʦʚ ʚʜʚʦʝ ʩʥʠʟʠʣʦ 

ʟʘʩʦʨʝʥʥʦʩʪʴ ʤʘʣʦʣʝʪʥʠʤʠ ʩʦʨʥʷʢʘʤʠ.  

3. ɺ ʩʨʝʜʥʝʤ ʟʘ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʧʦʣʝʛʣʦʩʪʴ ʧʦʩʝʚʦʚ ʩʦʨʪʦʚ ɸʨʛʦʥ ʠ 

ɸʨʝʘʣ ʢ ʫʙʦʨʢʝ ʙʳʣʘ ʚ 4 ʨʘʟ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʝʚʘʤʠ ʩʦʨʪʘ ɻʘʟʳʨʝʢ. ʉ 

ʟʘʛʫʱʝʥʠʝʤ ʧʦʩʝʚʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ɻʘʟʳʨʝʢ ʢ ʧʦʣʝʛʘʥʠʶ ʧʦʚʳʰʘʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʘ ʧʦʩʝʚʳ ʩʦʨʪʦʚ ɸʨʛʦʥ ʠ ɸʨʝʘʣ ʨʘʟʥʦʡ ʛʫʩʪʦʪʳ ʧʦʣʝʛʘʣʠ ʧʦʯʪʠ 

ʦʜʠʥʘʢʦʚʦ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʫʤʘʪʘ ʢʘʣʠʷ, 

ʠʨʣʠʪʦʚ ʠ ʧʘʨʘʘʤʠʥʦʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʚʝʣʠʯʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʛʦʨʦʭʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʦʭ, ʛʫʤʘʪ ʢʘʣʠʷ, ʠʨʣʠʪʳ,  ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ. 

 

Abstract 

The article summarizes the results of the effectiveness of the use of potassium humate, 

irlites and para-aminobenzoic acid as growth stimulants, providing an increase in the 

vegetative and generative organs of peas. 

Key words: peas, potassium humate, irlites, growth stimulants. 

 

ʇʨʦʙʣʝʤʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʦʩʪʨʦʪʫ. ʊʦʣʴʢʦ ʚ 

ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ʜʝʬʠʮʠʪ ʙʝʣʢʘ ʩʦʩʪʘʚʣʷʝʪ 30%. ɺʳʩʦʢʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʝʣʢʝ 

ʢʦʨʤʦʚʳʭ ʨʘʮʠʦʥʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ ʩʪʨʫʢʪʫʨʳ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʦʩʦʙʝʥʥʦ ʩʥʠʞʝʥʠʝ ʫʜʝʣʴʥʦʛʦ 

ʚʝʩʘ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʙʦʙʦʚʳʭ ʪʨʘʚ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʘʭ, ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʟʝʨʥʦʙʦʙʦʚʳʭ, ʩʦʜʝʨʞʘʥʠʷ 

ʚ ʫʨʦʞʘʝ ʧʨʦʪʝʠʥʘ. 

ɻʦʨʦʭ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦʩʣʝʜʫʶʱʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʦʩʦʙʝʥʥʦ 

ʟʝʨʥʦʚʳʤʠ, ʪʝʭʥʠʯʝʩʢʠʤʠ. 

ɻʦʨʦʭ ï ʦʜʠʥ ʠʟ ʣʫʯʰʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʧʦʜ ʦʩʥʦʚʥʫʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ 

ʢʫʣʴʪʫʨʫ ï ʦʟʠʤʫʶ ʧʰʝʥʠʮʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʟʝʨʥʘ ʜʦ 10-20 ʮ/ʛʘ. 

ʇʦʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʮʝʥ ʥʘ ʵʥʝʨʛʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. ʇʨʠʚʝʣʦ ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʚ ʨʘʟʨʷʜ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʚ ʵʢʦʣʦʛʠʟʠʨʦʚʘʥʥʦʤ 

ʟʝʤʣʝʜʝʣʠʠ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ, ʢʘʢ ʠ ʚ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ ʠʟ-ʟʘ ʫʭʫʜʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʳʣʠ ʨʝʟʢʦ ʩʦʢʨʘʱʝʥʳ 

ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʛʦʨʦʭʘ. ʊʘʢ ʢʘʢ ʛʦʨʦʭ ʷʚʣʷʝʪʩʷ ʢʫʣʴʪʫʨʦʡ ʙʦʣʴʰʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʪʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ ʧʦʩʝʚʦʚ ʷʚʣʷʝʪʩʷ ʥʝʟʳʙʣʝʤʦʡ ʟʘʜʘʯʝʡ ʚʩʝʭ ʭʦʟʷʡʩʪʚ 

ʈʝʩʧʫʙʣʠʢʠ. ʆʜʥʘʢʦ ʩʝʤʝʥʦʚʦʜʩʪʚʦʤ ʢʫʣʴʪʫʨʳ ʚ ʈʉʆ-ɸʣʘʥʠʷ ʟʘʥʠʤʘʶʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʘʛʨʦʧʨʠʝʤʦʚ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʦʨʦʭʘ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ, ʪʘʢ ʢʘʢ ʚ ʧʝʨʠʦʜ ʥʘʯʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʳ 

ʚʣʘʛʘ ʠ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. 

ʉ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʩʝʚ ʦʙʨʘʙʦʪʘʥʥʳʤʠ 

ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʩʝʤʝʥʘ ʛʦʨʦʭʘ. ʇʨʦʚʦʜʠʣʠʩʴ ʦʧʳʪʳ ʥʘ ʪʨʝʭ ʩʦʨʪʘʭ ʛʦʨʦʭʘ ʧʦʩʝʚʥʦʛʦ 

ɸʨʝʘʣ, ɸʨʛʦʥ, ɻʘʟʳʨʝʢ. ɺʩʝ ʵʪʠ ʩʦʨʪʘ ʚʳʚʝʜʝʥʳ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤ. ʇ.ʇ. ʃʫʢʴʷʥʝʥʢʦ. ʆʥʠ ʚʢʣʶʯʝʥʳ 

ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʜʦʧʫʱʝʥʳ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ 

ʟʦʥʝ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʨʣʠʪʳ ï 

ʮʝʦʣʠʪʦʩʦʜʝʨʞʘʱʠʝ ʛʣʠʥʳ (ɸʣʘʛʠʨʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʈʉʆ-ɸʣʘʥʠʷ) ʚ ʢʦʣʠʯʝʩʪʚʝ 

100-150 ʢʛ/ʛʘ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 41 ð   

 

ʀʨʣʠʪʳ ʩʦʜʝʨʞʘʪ ʨʷʜ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʄʦ, Si, Fʝ, Zʧ, V, S ʠ ʜʨ.). ʆʙʣʘʜʘʷ 

ʚʳʩʦʢʦʡ ʪʝʧʣʦʝʤʢʦʩʪʴʶ (ʢʦʵʬʬʠʮʠʝʥʪ 0,34) ʠ ʥʠʟʢʦʡ ʚʦʜʦʦʪʜʘʯʝʡ 3,5% ʠʨʣʠʪʳ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʶʪ ʚʣʘʛʫ ʠ ʪʝʧʣʦ. ʊʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 0,02% ʨʘʩʪʚʦʨ 

ʧʘʨʘ ï ʘʤʠʥʦʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ (ʇɸɹʂ 200 - 300 ʛ/ʛʘ) ʠ ʛʫʤʘʪ ʢʘʣʠʷ. 

ɻʫʤʘʪ ʢʘʣʠʷ ï ʧʨʦʜʫʢʪ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʱʝʣʦʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʫʛʣʝʡ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ (ʩʦʜʝʨʞʠʪ ʫʛʣʝʨʦʜ 42-50%), ʚʦʜʦʨʦʜ 2-5%, ʘʟʦʪ 3-4%, ʢʠʩʣʦʨʦʜ 18-20%, ʩʝʨʘ 

0,6-1%, ʬʦʩʬʦʨ 0,2-0,49% ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʤʘʛʥʠʡ, ʤʘʨʛʘʥʝʮ, ʥʘʪʨʠʡ, ʢʘʣʠʡ ʠ 

ʜʨ.) 

ɻʫʤʘʪ ʢʘʣʠʷ ʦʙʣʘʜʘʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʨʝʟʢʦ ʘʢʪʠʚʠʨʫʝʪ 

ʧʨʦʮʝʩʩʳ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʧʦʩʪʫʧʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʣʝʟʥʳʭ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʫʩʠʣʠʚʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʨʘʩʪʝʥʠʡ ʧʦʨʘʞʝʥʠʶ ʬʠʪʦʧʘʪʦʛʝʥʘʤʠ ʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʥʝʰʥʠʤ ʫʩʣʦʚʠʷʤ. 

ʀ ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʫʤʘʪʘ ʥʘʪʨʠʷ, ʛʫʤʘʪ ʢʘʣʠʷ ʫʩʢʦʨʷʝʪ ʩʠʥʪʝʟ ʭʣʦʨʦʬʠʣʣʘ, 

ʫʛʣʝʚʦʜʦʚ, ʚʠʪʘʤʠʥʦʚ, ʘʤʠʥʦʢʠʩʣʦʪ, ʞʠʨʘ ʠ ʜʨ. ɻʫʤʘʪ ʢʘʣʠʷ ʫʚʝʣʠʯʠʚʘʝʪ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ, ʯʪʦ ʫʩʢʦʨʷʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʢʣʝʪʢʫ ʠ ʫʣʫʯʰʘʝʪ ʜʳʭʘʥʠʝ ʨʘʩʪʝʥʠʡ. 

ʀʦʥʳ ʢʘʣʠʷ ʙʦʣʝʝ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ʧʦʩʪʫʧʘʶʪ ʚ ʨʘʩʪʝʥʠʷ, ʯʝʤ ʠʦʥʳ ʥʘʪʨʠʷ, 

ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʥʠʭ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʠ ʚ ʩʤʝʩʠ ʩ ʠʨʣʠʪʘʤʠ. 

ʉʦʜʝʨʞʘʱʠʝʩʷ ʚ ʠʨʣʠʪʘʭ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʤʝʪʘʣʣʳ, ʞʝʣʝʟʘ, ʘʣʶʤʠʥʠʷ, 

ʮʠʥʢʘ, ʤʝʜʠ ʠ ʜʨ. ʦʙʨʘʟʫʶʪ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʠʭ ʚ ʢʣʝʪʢʫ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʚʥʦʤʝʨʥʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ (ʦʩʦʙʝʥʥʦ 

ʬʦʩʬʦʨʦʤ). 

ʇʦʣʫʯʝʥʥʘʷ ʩʤʝʩʴ ʥʝʡʪʨʘʣʠʟʫʝʪ ʢʠʩʣʦʪʥʦʩʪʴ ʠʨʣʠʪʦʚ (ʜʦ ʈʥ ï 6,0). 

ʎʝʦʣʠʪʦʩʦʜʝʨʞʘʱʠʝ ʛʣʠʥʳ ï ʠʨʣʠʪʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʣʠʧʘʪʝʣʷʤʠ, 

ʫʜʝʨʞʠʚʘʷ ʥʘ ʩʝʤʝʥʘʭ ʧʦʣʝʟʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʤʝʩʠ ʚʣʘʛʫ ʠ ʪʝʧʣʦ ʚ ʩʝʤʝʥʥʦʤ ʣʦʞʝ ʚ 

ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʩʤʝʩʴ 

ʪʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʠʨʣʠʪʦʚ, ʛʫʤʘʪʘ ʢʘʣʠʷ ʠ (ʇɸɹʂ). 

ʇɸɹʂ ï ʬʝʥʦʪʠʧʠʯʝʩʢʠʡ ʘʢʪʠʚʘʪʦʨ, ʩʪʠʤʫʣʠʨʫʝʪ ʨʷʜ ʬʝʨʤʝʥʪʦʚ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʚʥʝʰʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ 

ʇɸɹʂ ï ʚʠʪʘʤʠʥ ʠʟ ʛʨʫʧʧʳ ɺ ʦʪʥʦʩʠʪʩʷ ʢ ʘʤʠʥʦʢʠʩʣʦʪʘʤ ʠ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ, ʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʩʥʠʞʘʝʪ ʧʦʨʘʞʝʥʠʝ 

ʬʠʪʦʧʘʪʦʛʝʥʘʤʠ. 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʥʘ ʧʨʠʤʝʥʷʝʤʦʡ ʩʤʝʩʠ ʜʦʩʪʠʛʣʘ ʫ 3-ʭ ʠʩʧʳʪʫʝʤʳʭ ʩʦʨʪʦʚ 100-

112 ʩʤ, ʯʪʦ ʥʘ 5-15 ʩʤ ʚʳʰʝ ʢʦʥʪʨʦʣʷ. ʇʨʠ ʵʪʦʤ ʥʘ ʣʫʯʰʝʤ ʚʘʨʠʘʥʪʝ ʦʙʱʝʝ ʯʠʩʣʦ 

ʤʝʞʜʦʫʟʣʠʡ ʥʘ ʢʘʞʜʦʤ ʦʧʳʪʥʦʤ ʨʘʩʪʝʥʠʡ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʥʘ 2-3 ʰʪ., ʧʦʚʳʰʘʣʦʩʴ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʜʦ 10 ʰʪ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠʥʝʨʛʠʟʤ 3-ʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʠʨʣʠʪʦʚ, ʛʫʤʘʪʘ ʢʘʣʠʷ ʠ ʇɸɹʂ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʛʦʨʦʭʘ. 
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ɸʥʥʦʪʘʮʠʷ  

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʢʦʣʠʯʝʩʪʚʘ 

ʦʩʘʜʢʦʚ ʥʘ ʧʦʜʧʦʨ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʷ ʥʘ ʠʟʫʯʘʝʤʳʡ ʧʨʦʮʝʩʩ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʫʩʣʦʚʠʷ ʧʠʪʘʥʠʷ ʠ ʩʪʦʢʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʨʘʡʦʥʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʦʙʩʪʘʥʦʚʢʝ, ʧʨʦʚʝʜʝʥ ʤʦʜʝʣʴʥʳʡ ʨʘʩʯʝʪ ʚʨʝʤʝʥʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʳ 

ʧʦʜʧʦʨʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʧʦʨ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʧʦʯʚʳ, ʪʝʤʧʝʨʘʪʫʨʘ, ʜʠʥʘʤʠʢʘ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ.  

 

Abstract  

The article is devoted to the study of the influence of average annual rainfall 

temperatures on groundwater abstraction. The analysis of literary sources in order to 

determine the parameters that affect the process under study. The conditions of feeding and 

groundwater runoff in the regions of the Tver region in the natural environment are 

considered, a model calculation of the time of establishing the largest backwater value is 

carried out. 

Keywords: groundwater abatement, soil, temperature, groundwater dynamics. 

 

ɹʦʣʝʝ 20 ʣʝʪ ʥʘʟʘʜ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʫʧʧʦʡ ʵʢʩʧʝʨʪʦʚ ʧʦ ʠʟʤʝʥʝʥʠʶ 

ʢʣʠʤʘʪʘ (ʄɻʕʀʂ) ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩ ʢʦʥʮʘ XIX ʚ. ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʧʣʘʥʝʪʳ ʚʦʟʨʦʩʣʘ ʥʘ 0,6 Ñ 0,2 ÁC [1, ʩ.10]. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʥʘ ʢʦʪʦʨʳʝ ʩʩʳʣʘʝʪʩʷ ʄɻʕʀʂ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʚʝʜʸʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠ ʠʟʤʝʥʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ [2, ʩ.103]. ʋʯʝʥʳʝ ʫʥʠʚʝʨʩʠʪʝʪʘ ʊʦʭʦʢʫ ʧʨʦʚʝʣʠ ʠʤʠʪʘʮʠʶ ʥʘ 

ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʝ, ʯʪʦʙʳ ʩʦʩʪʘʚʠʪʴ ʧʨʦʛʥʦʟ ʚʳʧʘʜʝʥʠʷ ʩʥʝʛʘ ʥʘ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. ʀʭ 

ʨʘʩʯʝʪʳ ʧʦʜʪʚʝʨʜʠʣʠʩʴ ʪʝʢʫʱʝʡ ʟʠʤʦʡ ʗʧʦʥʠʷ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʮʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ, ʦʩʪʘʣʘʩʴ ʚ ʵʪʫ ʟʠʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʩʥʝʛʘ. ʂʦʣʠʯʝʩʪʚʦ ʩʥʝʛʘ 

ʟʠʤʦʡ ʠ ʞʘʨʢʘʷ ʧʦʛʦʜʘ ʙʝʟ ʜʦʞʜʝʡ ʣʝʪʦʤ, ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʥʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ.  

ʅʘ ʧʦʠʩʢʦʚʦʤ ʵʪʘʧʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʟʫʯʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ 

ʨʘʟʜʝʣʳ ʢʫʨʩʦʚ ʛʠʜʨʦʛʝʦʣʦʛʠʠ, ʛʠʜʨʘʚʣʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʷʚʣʷʶʪʩʷ ʵʤʧʠʨʠʯʝʩʢʠʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʧʨʠʝʤʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʦʙʦʙʱʝʥʠʷ. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʧʦʣʦʞʝʥʠʡ ʧʨʠʤʝʥʷʣʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ ʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ. 

ʀʟʫʯʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʠʪʠʷ ʧʦʜʧʦʨʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠʟ-ʟʘ ʧʦʜʲʝʤʘ (ʩʥʠʞʝʥʠʷ) 

ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʝ, ʚʳʟʚʘʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ 

ʟʘʥʠʤʘʣʠʩʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʦʩʩʠʡʩʢʠʝ ʫʯʝʥʳʝ, ɺ.ʄ. ʐʝʩʪʘʢʦʚ [3], ʉ.ʂ. ɸʙʨʘʤʦʚ [4]. 

ɺ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʞʠʪ ʠʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ɻʝʦʤʝʪʨʠʶ 

ʧʨʦʮʝʩʩʘ ʧʦʜʧʦʨʘ ʚʦʜ ʧʨʝʜʩʪʘʚʠʤ ʥʘ ʨʠʩʫʥʢʝ 1 [5, ʩ.16]. 
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ʈʠʩ. 1. 

ʂʨʠʚʘʷ 1 ï ʧʦʚʝʨʭʥʦʩʪʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚʙʣʠʟʠ ʨʝʢʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ π. ʂʨʠʚʘʷ 2 ï ʩʪʘʮʠʦʥʘʨʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʧʦʜʧʝʨʪʦʛʦ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʨʠ tŸÐ. ʂʨʠʚʘʷ 3 ï ʧʦʚʝʨʭʥʦʩʪʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʜʦ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʝ). 

 

ʅʘ ʨʠʩ.1 ʦʙʦʟʥʘʯʝʥʦ ʒØȟÔ ÈØȟÔ  È Ø ï ʚʝʣʠʯʠʥʘ ʧʦʜʧʦʨʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

x ʦʪ ʨʝʢʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, ʤ; ʟʜʝʩʴ ÈØȟÔ È Ø ЎʒØȟÔȠ ʅ0 ï ʚʝʣʠʯʠʥʘ ʧʦʜʲʝʤʘ 
ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʝ, ʤ; t ï ʚʨʝʤʷ, ʩʫʪ; Ñï ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʦʪʦʢ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʢ ʨʝʢʝ, ʤ. 
ʇʦʩʪʘʚʠʤ ʢʨʘʝʚʫʶ ʟʘʜʘʯʫ: 

                                     Ὠ•ȾὨὸὥὨ•ȾὨὼȟπ  ὼ  Њ                          (1),  

ʛʜʝ Á ËÈ̒ Ⱦ̑А #ÏÎÓÔ - ʢʦʵʬʬʠʮʠʝʥʪ ʫʨʦʚʥʝʧʨʦʚʦʜʥʦʩʪʠ,M 2/ʩʫʪ; 

ʧʨʠ ʫʩʣʦʚʠʷʭ ʒØȟπ  πȠ ʒπȟÔ  (Ƞ ʒЊȟÔ πȢ  
ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʨʝʢʝ ʤʛʥʦʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ 

ʅ0. ɺ ʩʣʫʯʘʝ ʧʦʣʫʢʦʥʝʯʥʦʡ ʦʙʣʘʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʯʥʦʝ ʘʚʪʦʤʦʜʝʣʴʥʦʝ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ.  

ʆʢʦʥʯʘʪʝʣʴʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦ ʧʦʜʧʦʨʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠʤʝʝʪ ʚʠʜ: 

                   Ὗὼȟὸ Ὄ ρ
Ѝ
᷿    Ὡ  ὨὯ Ὄ ὩὶὪὧ ὤЍ                     (2) 

ʀʩʧʦʣʴʟʫʝʤ ʠʟʚʝʩʪʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʜʧʦʨʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʂʣʠʤʘʪ ʦʙʣʘʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʠ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʧʨʝʦʙʣʘʜʘʥʠʠ ʟʘʧʘʜʥʦʛʦ 

ʧʝʨʝʥʦʩʘ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʛʨʘʝʪ ʨʝʣʴʝʬ, 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʚʦʜʦʝʤʦʚ, ʙʦʣʦʪ. ɺʳʪʷʥʫʪʦʩʪʴ ʦʙʣʘʩʪʠ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 4,0Á ʥʘ 

ʟʘʧʘʜʝ ʜʦ 2,6Á ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ [6, ʩ. 6]. ʋʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʢʣʠʤʘʪ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʝʭʦʜʥʳʤʠ ʯʝʨʪʘʤʠ ʦʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ 

ɽʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʢ ʙʦʣʝʝ ʚʣʘʞʥʦʤʫ ʢʣʠʤʘʪʫ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʦʚ 

[7, ʩ. 6]. ʅʘ ʨʠʩʫʥʢʝ 2 ʠʟʦʙʨʘʞʝʥʘ ʢʘʨʪʘ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʞʝʣʪʳʤ ʢʦʥʪʫʨʦʤ ʚʳʜʝʣʝʥʳ 

ʊʦʨʦʧʝʮʢʠʡ ʨʘʡʦʥ ʠ ʂʘʰʠʥʩʢʠʡ ʨʘʡʦʥ. ʄʦʥʠʪʦʨʠʥʛ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʩʘʜʢʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʚ ʛ. ʂʘʰʠʥʝ ʥʠʞʝ, ʯʝʤ ʚ ʊʦʨʦʧʮʝ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʝʝ ʨʘʚʥʠʥʥʳʤ ʨʝʣʴʝʬʦʤ. 



ð 44 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 

ʈʠʩ. 2. ʂʘʨʪʘ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʤʘʪʝʨʠʘʣʳ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʦʢʣʘʜʘ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʦʙ ʦʭʨʘʥʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2017 ʛʦʜʫ) 

 

ɻʣʘʚʥʳʤʠ ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʘʤʠ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʩʦʩʥʘ, ʝʣʴ, ʙʝʨʝʟʘ, 

ʦʩʠʥʘ, ʦʣʴʭʘ ʠ ʜʫʙ [8, ʩ.78]. ʇʦʵʪʦʤʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʜʥʦʛʦ ʧʨʦʤʳʚʥʦʛʦ ʨʝʞʠʤʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʫʧʝʩʯʘʥʳʝ (ʤʝʩʪʘʤʠ ʛʣʠʥʠʩʪʳʝ) 

ʜʝʨʥʦʚʦ ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ. ɺʦʜʥʳʡ ʨʝʞʠʤ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʠʥʘʤʠʯʥʦʩʪʴʶ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʨʝʣʴʝʬʘ 

ʤʝʩʪʥʦʩʪʠ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʉʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʚ ʧʨʦʬʠʣʝ ʜʘʥʥʦʡ ʧʦʯʚʳ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ, ʙʣʠʟʢʦʤ ʢ ʥʘʠʤʝʥʴʰʝʡ ʚʣʘʛʦʝʤʢʦʩʪʠ, ʪ.ʝ. ʧʦʩʪʫʧʣʝʥʠʝ 

ʚʣʘʛʠ ʩ ʦʩʘʜʢʘʤʠ ʢʦʤʧʝʥʩʠʨʫʝʪ ʝʝ ʨʘʩʭʦʜ. ʅʘʠʙʦʣʴʰʝʝ ʠʩʩʫʰʝʥʠʝ ʧʦʯʚʳ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚ ʚʝʨʭʥʝʤ 50-ʩʘʥʪʠʤʝʪʨʦʚʦʤ ʩʣʦʝ. ɺ ʩʝʥʪʷʙʨʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚʣʘʛʠ ʩ ʦʩʘʜʢʘʤʠ ʥʘʯʠʥʘʝʪ 

ʧʨʝʚʳʰʘʪʴ ʝʝ ʨʘʩʭʦʜ ʥʘ ʠʩʧʘʨʝʥʠʝ, ʯʪʦ ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚʦ ʚʩʝʤ 

ʧʨʦʬʠʣʝ ʧʦʯʚʳ. ʇʨʠ ʵʪʦʤ ʧʦʯʚʘ ʠ ʧʦʜ ʩʥʝʛʦʤ ʩʦʭʨʘʥʷʝʪ ʜʦʩʪʘʪʦʯʥʫʶ 

ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ. ʇʦʵʪʦʤʫ ʝʱʝ ʜʦ ʩʭʦʜʘ ʩʥʝʛʘ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʠ ʦʙʨʘʟʫʝʪʩʷ ʚʝʨʭʦʚʦʜʢʘ. ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʧʦʯʚʘ ʧʦʜ ʥʦʨʤʘʣʴʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤ ʣʝʩʥʳʤ ʧʦʢʨʦʚʦʤ ʝʞʝʛʦʜʥʦ ʧʨʦʤʳʚʘʝʪʩʷ ʪʘʣʳʤʠ ʚʦʜʘʤʠ [9]. 

ʆʙʣʘʩʪʴ ʙʦʛʘʪʘ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʇʦʵʪʦʤʫ ʚ ʨʝʛʠʦʥʝ ʘʢʪʠʚʥʦ 

ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚʦʜʦʟʘʙʦʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. ʇʦʜ ʜʘʚʣʝʥʠʝʤ ʩʪʦʢ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ 

ʧʦʜʧʝʨʪʫʶ ʨʝʢʫ ʧʨʝʢʨʘʱʘʝʪʩʷ. ʈʝʯʥʘʷ ʚʦʜʘ ʥʘʯʠʥʘʝʪ ʚʧʠʪʳʚʘʪʴʩʷ, ʬʠʣʴʪʨʦʚʘʪʴʩʷ ʚ 

ʛʨʫʥʪʳ. ʇʦʩʢʦʣʴʢʫ ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʭʦʟʷʡʩʪʚʘ, ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʦʨʛʘʥʠʟʦʚʘʥʳ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ. ʇʦ ʨʘʩʯʝʪʘʤ ʠʟʚʝʩʪʥʦʛʦ ʛʠʜʨʦʛʝʦʣʦʛʘ ʀ. ɸ. 

ʉʢʘʙʘʣʣʘʥʦʚʠʯʘ ʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʟʝʨʢʘʣʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤ ʩʦʦʨʫʞʝʥʠʝʤ ʠ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʯʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚʦʜʦʦʙʤʝʥʘ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ 

ʨʝʣʴʝʬʘ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʝʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 

ʤʦʥʠʪʦʨʠʥʛ ʧʦʜʧʦʨʘ ʛʨʫʥʪʦʚʳʭ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʜʪʦʧʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

ɺʳʧʦʣʥʠʤ ʨʘʩʯʝʪ ʧʦʜʧʦʨʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʜʣʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʊʚʝʨʩʢʦʛʦ 

ʨʝʛʠʦʥʘ, ʠʩʧʦʣʴʟʫʷ ʨʝʰʝʥʠʝ (2). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ 

ʠʟʤʝʥʝʥʠʷ ʧʦʜʧʦʨʘ ʥʘ ʨʠʩʫʥʢʝ 3. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 45 ð   

 

 

ʈʠʩ. 3. 

 

ʆʪʤʝʯʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ Z (ʤ), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ t (ʩʫʪ). 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʫʯʘʩʪʢʘʭ ʙʝʨʝʛʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʚʝʣʠʯʠʥʘ ʧʦʜʧʦʨʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʜʦʩʪʠʛʘʝʪ ʩʚʦʠʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʥʝ ʤʝʥʝʝ 

ʯʝʤ ʟʘ 20 ʣʝʪ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʚʧʘʜʘʶʪ ʩ ʨʘʩʯʝʪʘʤʠ ʛʠʜʨʦʛʝʦʣʦʛʘ 

ʉʢʘʙʘʣʣʘʥʦʚʠʯʘ ʀ. ɸ.. ʇʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ ʧʨʠʚʦʜʠʪ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʩʧʘʨʝʥʠʶ ʚʦʜʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʠ ʚʣʘʛʠ ʧʦʩʪʫʧʘʝʪ ʚ ʘʪʤʦʩʬʝʨʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʮʠʨʢʫʣʷʮʠʠ ʚ ʛʘʟʦʚʦʡ ʦʙʦʣʦʯʢʝ ɿʝʤʣʠ. ʊʘʢ ʢʘʢ ʧʦʜʟʝʤʥʳʝ 

ʚʦʜʳ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʪʦ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʦʪʨʘʟʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʚʦʜʳ. ɺʘʞʥʦ ʟʥʘʪʴ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 
ʣʶʜʝʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ʅʘ ʦʩʥʦʚʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ  ʧʦ 

ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʥʘ ʜʠʥʘʤʠʢʫ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʫ ʫʨʦʞʘʷ ʨʘʩʪʝʥʠʡ ʬʘʩʦʣʠ ʚ 

ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʈʉʆ-ɸʣʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʣʦʢ, ʩʠʤʙʠʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʟʦʪ, 

ʬʘʩʦʣʴ, ʩʦʨʪ, ʩʧʦʩʦʙʳ ʧʦʩʝʚʘ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ. 

 

Abstract 

Based on many years of research, the article presents the results of studying the 

influence of mineral fertilizers and nutrition area on the dynamics of the symbiotic apparatus, 

productivity and yield structure of bean plants in the forest-steppe zone of North Ossetia-

Alania. 

Key words: protein, symbiotic activity, biological nitrogen, beans, variety, sowing 

methods, mineral fertilizers. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. ʌʘʩʦʣʴ ʦʙʳʢʥʦʚʝʥʥʘʷ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʙʝʣʢʦʚʦʛʦ ʧʠʪʘʥʠʷ. ʕʪʘ 

ʢʫʣʴʪʫʨʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʮʝʥʠʪʩʷ ʟʘ ʚʳʩʦʢʠʝ ʚʢʫʩʦʚʳʝ 

ʢʘʯʝʩʪʚʘ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ (20-25 %), ʚʠʪʘʤʠʥʦʚ, ʚʳʩʦʢʫʶ ʢʘʣʦʨʠʡʥʦʩʪʴ 

ʠ ʭʦʨʦʰʫʶ ʫʩʚʦʷʝʤʦʩʪʴ.  

ɺʝʣʠʢʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʬʘʩʦʣʠ ʢʘʢ ʭʦʨʦʰʝʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʢʘʢ ʘʟʦʪʥʘʢʦʧʠʪʝʣʷ. ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʘʟʦʪ 

ʦʪʣʠʯʘʝʪʩʷ ʧʦʣʥʦʡ ʙʝʟʚʨʝʜʥʦʩʪʴʶ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʡ 

ʣʝʛʢʦ ʚʳʤʳʚʘʝʪʩʷ, ʟʘʛʨʷʟʥʷʝʪ ʥʠʪʨʘʪʘʤʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʠ ʦʪʢʨʳʪʳʝ ʚʦʜʦʝʤʳ, ʤʦʞʝʪ 

ʘʢʢʫʤʫʣʠʨʦʚʘʪʴʩʷ ʚ ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʠʟʙʳʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠ ʚʳʟʳʚʘʪʴ 

ʪʷʞʝʣʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. 

ɸʟʦʪʬʠʢʩʘʮʠʷ ʠ ʬʦʪʦʩʠʥʪʝʟ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʪ ʢʦʪʦʨʳʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʦʵʪʦʤʫ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʘʟʦʪʫ, ʢʦʪʦʨʳʡ ʬʠʢʩʠʨʫʝʪʩʷ ʠʟ ʘʪʤʦʩʬʝʨʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʭ ʠ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʷʚʣʷʷʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤ ʜʦʙʘʚʦʯʥʳʤ ʨʝʟʝʨʚʦʤ ʘʟʦʪʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ [1;2].  

ʆʜʥʘʢʦ, ʨʝʘʣʠʟʘʮʠʷ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʬʘʩʦʣʠ ʚʦʟʤʦʞʥʘ ʣʠʰʴ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʝʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʧʠʱʝʚʦʛʦ ʠ ʩʚʝʪʦʚʦʛʦ ʨʝʞʠʤʘ ʧʦʩʝʚʦʚ ʧʫʪʝʤ 

ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʬʦʥʘʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦʧʨʦʩʳ ʩʦʚʦʢʫʧʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʟʫʯʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʘʩʦʣʠ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳ, ʠʤʝʶʪ 

ʙʦʣʴʰʦʡ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 47 ð   

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ ʠ 

ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʥʘ ʩʠʤʙʠʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʫ ʫʨʦʞʘʷ 

ʬʘʩʦʣʠ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʈʉʆ-ɸʣʘʥʠʷ. 

ʋʩʣʦʚʠʷ ʠ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

2017-2019 ʛʛ. ʥʘ ʧʦʣʷʭ ʉʂʅʀʀɻʇʉʍ ɺʅʎ ʈɸʅ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ - 

ʚʳʱʝʣʦʯʝʥʥʳʡ ʯʝʨʥʦʟʸʤ ʩ ʙʣʠʟʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʛʘʣʝʯʥʠʢʘ. ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʟʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ +8,4Üʉ, ʩʨʝʜʥʷʷ ʤʥʦʛʦʣʝʪʥʷʷ ʩʫʤʤʘ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʟʘ ʧʝʨʠʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 0Üʉ - 

3426, 5Üʉ -3314, 10Üʉ - 2963 ʠ 15 Üʉ - 2268. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʙʦʣʴʰʝ 0Üʉ - 264, ʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ 5Üʉ ʠ ʚʳʰʝ - 228 ʜʥʝʡ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʟʦʥʝ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 74%. 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʜʘʶʱʠʭ ʟʘ ʛʦʜ ʦʩʘʜʢʦʚ - 670 ʤʤ. ʀʟ ʥʠʭ ʟʘ 

ʤʘʡ ï ʩʝʥʪʷʙʨʴ ʚʳʧʘʜʘʝʪ 442 ʤʤ. ɼʠʥʘʤʠʢʘ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʩʪʝʧʝʥʥʳʤ ʥʘʨʘʩʪʘʥʠʝʤ ʦʪ ʟʠʤʳ ʢ ʣʝʪʫ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʚ ʠʶʥʝ (121 ʤʤ). ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʦʚ ʩʥʠʞʘʝʪʩʷ, ʜʦʩʪʠʛʘʷ ʤʠʥʠʤʫʤʘ ʚ ʜʝʢʘʙʨʝ ï ʬʝʚʨʘʣʝ 

(20 ʤʤ).  

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʬʘʩʦʣʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʩʷ ʩʦʨʪ ʬʘʩʦʣʠ ɺʘʨʚʘʨʘ, ʩʦʟʜʘʥʥʳʡ ʚ ʉʝʚʝʨʦ-

ʂʘʚʢʘʟʩʢʦʤ ʅʀʀɻʠʇʉʍ. ʉʦʨʪ ʩʨʝʜʥʝʩʧʝʣʳʡ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 80-92 ʜʥʷ. ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ 33-50 ʩʤ. ʉʝʤʝʥʘ ʢʦʨʠʯʥʝʚʘʪʦ-ʞʝʣʪʳʝ, ʦʜʥʦʪʦʥʥʳʝ. ʄʘʩʩʘ 1000 ʩʝʤʷʥ 280-

395 ʛ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ 20-26%. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ 

- 17 ʮ/ʛʘ.  

ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ - 15 ʤ 2. ʅʦʨʤʘ ʚʳʩʝʚʘ: 

ʨʷʜʦʚʦʛʦ ʧʦʩʝʚʘ ï 0,5; ʰʠʨʦʢʦʨʷʜʥʦʛʦ 45 ʩʤ ï 0,4; ʰʠʨʦʢʦʨʷʜʥʦʛʦ 60 ʩʤ - 0,3 ʤʣʥ. 

ʚʩʭʦʞʠʭ ʩʝʤʷʥ/ʛʘ. 

ɿʘʢʣʘʜʢʫ ʦʧʳʪʦʚ, ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʠʤʙʠʦʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʫ ʨʘʩʪʝʥʠʡ ʬʘʩʦʣʠ ʩʦʨʪʘ 

ɺʘʨʚʘʨʘ ʬʦʨʤʠʨʦʚʘʣʩʷ ʢ ʬʘʟʝ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʣʝʛʛʝʤʦʛʣʦʙʠʥʘ ʚ 

ʢʣʫʙʝʥʴʢʘʭ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʧʝʨʠʦʜʳ ʩʥʠʞʘʣʦʩʴ. 

ɺʳʷʚʣʝʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʫʙʝʥʴʢʦʚ ʚʥʝʩʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ (ʪʘʙʣ. 1). ʊʘʢ, ʜʦʟʘ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ N30 ʩʥʠʞʘʣʘ ʢʦʣʠʯʝʩʪʚʦ 

ʘʢʪʠʚʥʳʭ ʢʣʫʙʝʥʴʢʦʚ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ - ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ ʥʘ 14,7-18,8 % ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʘʨʠʘʥʪʦʚ ʩ ʚʥʝʩʝʥʠʝʤ ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʘʟʦʪʥʳʝ 

ʫʜʦʙʨʝʥʠʷ ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʦʙʨʘʟʦʚʘʥʠʝ ʢʣʫʙʝʥʴʢʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ 

ʥʝʫʜʦʙʨʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ʄʘʩʩʘ ʘʢʪʠʚʥʳʭ ʢʣʫʙʝʥʴʢʦʚ ʪʘʢʞʝ ʧʦʚʳʰʘʣʘʩʴ ʩ ʬʘʟʳ 3-ʭ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ ʜʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ï ʥʘʣʠʚʘ ʩʝʤʷʥ ʫ ʬʘʩʦʣʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʘʩʩʘ ʘʢʪʠʚʥʳʭ ʢʣʫʙʝʥʴʢʦʚ ʚ 

ʨʷʜʦʚʳʭ ʧʦʩʝʚʘʭ ʩ ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʳʤ ʧʠʪʘʥʠʝʤ ʙʳʣʘ ʥʘ 31,5, ʘ ʥʘ ʰʠʨʦʢʦʨʷʜʥʳʭ ï 

ʥʘ 15,9-39,2 ʢʛ/ʛʘ ʚʳʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ. ɺʥʝʩʝʥʠʝ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʩʠʣʦ ʤʘʩʩʫ 

ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʬʘʩʦʣʠ ʚ 1,1 ʠ 1,3 ʨʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʘʩʩʘ ʘʢʪʠʚʥʳʭ ʢʣʫʙʝʥʴʢʦʚ ʚ ʨʷʜʦʚʳʭ ʧʦʩʝʚʘʭ ʩ ʬʦʩʬʦʨʥʦ-

ʢʘʣʠʡʥʳʤ ʧʠʪʘʥʠʝʤ ʙʳʣʘ ʥʘ 31,5, ʘ ʥʘ ʰʠʨʦʢʦʨʷʜʥʳʭ ï ʥʘ 15,9-39,2 ʢʛ/ʛʘ ʚʳʰʝ, ʯʝʤ ʥʘ 

ʢʦʥʪʨʦʣʝ. ɺʥʝʩʝʥʠʝ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʩʠʣʦ ʤʘʩʩʫ ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʬʘʩʦʣʠ ʚ 1,1 ʠ 

1,3 ʨʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 



ð 48 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʜʠʥʘʤʠʢʫ ʘʢʪʠʚʥʳʭ ʢʣʫʙʝʥʴʢʦʚ 

ʥʘ ʨʘʩʪʝʥʠʷʭ ʬʘʩʦʣʠ (2017-2019 ʛʛ.) 
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ɺʘʨʠʘʥʪ 

ʌʘʟʘ 

3-ʛʦ ʥʘʩʪʦʷʱʝʛʦ 

ʣʠʩʪʘ 

ʮʚʝʪʝʥʠʷ-ʦʙʨʘʟʦʚʘʥʠʷ 

ʙʦʙʦʚ 

ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ-ʥʘʣʠʚʘ 

ʩʝʤʷʥ 

ʂʦʣʠʯʝʩʪʚʦ 

ʢʣʫʙʝʥʴʢʦʚ, 

ʤʣʥ. ʰʪ./ʛʘ 

ʄʘʩʩʘ 

ʢʣʫʙʝʥʴʢʦʚ, 

ʢʛ/ʛʘ 

ʂʦʣʠʯʝʩʪʚʦ 

ʢʣʫʙʝʥʴʢʦʚ, 

ʤʣʥ. ʰʪ./ʛʘ 

ʄʘʩʩʘ 

ʢʣʫʙʝʥʴʢʦʚ, 

ʢʛ/ʛʘ 

ʂʦʣʠʯʝʩʪʚʦ 

ʢʣʫʙʝʥʴʢʦʚ, 

ʤʣʥ. ʰʪ./ʛʘ 

ʄʘʩʩʘ 

ʢʣʫʙʝʥʴʢʦʚ, 

ʢʛ/ʛʘ 

15 ʩʤ 

ʂʦʥʪʨʦʣʴ 

ʈ60ʂ45 

N30P60K45 

1,10 

1,33 

1,41 

9,1 

10,3 

10,8 

1,68 

2,12 

1,79 

44,4 

59,3 

51,5 

2,42 

2,97 

2,81 

105,1 

136,6 

118,2 

45 ʩʤ 

ʂʦʥʪʨʦʣʴ 

ʈ60ʂ45 

N30P60K45 

0,81 

0,92 

0,84 

6,2 

6,2 

5,6 

1,37 

1,77 

1,51 

40,6 

45,8 

42,3 

1,74 

2,35 

2,11 

101,8 

117,7 

108,3 

60 ʩʤ 

ʂʦʥʪʨʦʣʴ 

ʈ60ʂ45 

N30P60K45 

0,64 

0,89 

0,61 

4,3 

6,1 

4,0 

1,01 

1,38 

1,12 

37,2 

41,5 

37,6 

1,32 

1,93 

1,69 

61,3 

100,5 

80,3 

 

ʉʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʚʘʨʠʘʥʪʘʤ ʠ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʧʦʢʘʟʘʪʝʣʠ 

ʦʙʱʝʛʦ (ʆʉʇ) ʠ ʘʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ɸʉʇ). ʆʙʱʠʡ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʙʳʣ ʙʦʣʴʰʝ, ʯʝʤ ʘʢʪʠʚʥʳʡ. ɺ ʩʨʝʜʥʝʤ ʧʨʠ ʨʘʟʣʠʯʥʦʡ 

ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ, ʚʥʝʩʝʥʠʝ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʫʚʝʣʠʯʠʚʘʣʦ ʨʘʟʤʝʨ ɸʉʇ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʚ 1,6-2,3 ʨʘʟʘ, ʚʥʝʩʝʥʠʝ ʘʟʦʪʘ - 0,7-1,7 ʨʘʟʘ. 

ʇʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʩʣʫʞʠʪ 

ʢʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷʤʠ ʬʘʩʦʣʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʘ. ɺ ʩʨʝʜʥʝʤ ʟʘ 2 

ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʬʘʩʦʣʴ ʬʠʢʩʠʨʦʚʘʣʘ 28,5 ʢʛ/ʛʘ ʘʟʦʪʘ. 

ɹʦʣʝʝ ʘʢʪʠʚʥʦ ʘʟʦʪʬʠʢʩʘʮʠʷ ʧʨʦʭʦʜʠʣʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʳʭ 

ʫʜʦʙʨʝʥʠʡ - 34,9 ʢʛ/ʛʘ. ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ N30P60K45 ʘʟʦʪʬʠʢʩʘʮʠʷ ʙʳʣʘ ʥʠʞʝ ʥʘ 

2,8 ʢʛ/ʛʘ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʦʣʷ ʫʯʘʩʪʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʟʦʪʘ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʙʳʣʘ ʨʘʟʣʠʯʥʦʡ. ʊʘʢ, ʥʘ ʢʦʥʪʨʦʣʝ 

ʠʩʪʦʯʥʠʢʘʤʠ ʧʠʪʘʥʠʷ ʙʳʣʠ ʧʦʯʚʘ (69 %) ʠ ʘʟʦʪ ʚʦʟʜʫʭʘ (31 %). ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʯʘʩʪʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʟʦʪʘ ʙʳʣʦ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʈ60ʂ45 (47 %), ʧʨʠ ʵʪʦʤ ʜʦʣʷ 

ʧʦʯʚʝʥʥʦʛʦ ʘʟʦʪʘ ʩʥʠʟʠʣʘʩʴ ʩ 69 % (ʢʦʥʪʨʦʣʴ) ʜʦ 53 %.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʘʟʦʪʘ ʩʥʠʞʘʣʦ ʧʦʣʝʚʫʶ 

ʚʩʭʦʞʝʩʪʴ ʬʘʩʦʣʠ ʥʘ 1,9 % ʠ ʦʙʱʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ ʥʘ 2,3 %. ʊʘʢʞʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʚʟʦʰʝʜʰʠʭ ʩʝʤʷʥ ʦʢʘʟʘʣ ʚʳʩʝʚ ʨʷʜʦʚʳʤ ʩʧʦʩʦʙʦʤ (ʩ ʤʝʞʜʫʨʷʜʴʝʤ 

15 ʩʤ). ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʥʘ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 82,7-84,1 %, ʯʪʦ ʥʘ 1,3-2,0 % ʥʠʞʝ, ʯʝʤ ʧʨʠ ʧʦʩʝʚʝ ʩ 

ʤʝʞʜʫʨʷʜʴʝʤ 60 ʩʤ. 

ʂʘʢ ʧʦʢʘʟʘʣʘ ʦʮʝʥʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʩʝʚʦʚ, ʨʘʩʪʝʥʠʷ ʬʘʩʦʣʠ ʨʝʘʛʠʨʫʶʪ ʥʘ 

ʫʨʦʚʝʥʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʩʧʦʩʦʙʳ ʧʦʩʝʚʘ (ʨʠʩ. 1). 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 49 ð   

 

 
ʈʠʩ. 1 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʬʘʩʦʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʠ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʩʦʨʪ ɺʘʨʚʘʨʘ 

 

ʉʫʞʝʥʠʝ ʤʝʞʜʫʨʷʜʠʡ ʜʦ 15 ʩʤ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʨʤʳ ʚʳʩʝʚʘ ʜʦ 

500 ʪʳʩ. ʰʪ. ʩʝʤʷʥ/ʛʘ ʧʨʠʚʦʜʠʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʦʝ ʥʝ ʢʦʤʧʝʥʩʠʨʦʚʘʣʦʩʴ ʫʚʝʣʠʯʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʨʘʩʪʝʥʠʡ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ.  

ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʧʦʣʫʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʰʠʨʦʢʦʨʷʜʥʳʤ 

ʧʦʩʝʚʦʤ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 45 ʩʤ. ʇʦ ʫʨʦʞʘʶ ʟʝʨʥʘ ʦʥ ʧʨʝʚʳʩʠʣ ʨʷʜʦʚʦʡ ʥʘ 0,86-0,97 ʪ/ʛʘ.  

ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʢʘʢ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʩʝʚʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʧʦʚʳʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ 

ʙʦʙʦʚ ʠ ʩʝʤʷʥ.  

ʇʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ [3;4]. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʧʨʠ ʧʦʩʝʚʝ 

ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 45 ʩʤ ʠ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 400 ʪʳʩ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ/ʛʘ - 7,0 ʰʪ./ʨʘʩʪʝʥʠʝ, 

ʯʪʦ ʥʘ 3,4 ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʨʷʜʦʚʳʭ ʧʦʩʝʚʘʭ. ʆʜʥʘʢʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ 

ʩʝʤʷʥ ʚ ʙʦʙʝ ʵʪʦʪ ʚʘʨʠʘʥʪ ʫʩʪʫʧʘʝʪ ʚʘʨʠʘʥʪʫ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 60 ʩʤ, ʢʦʪʦʨʳʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʧʦʣʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʦʙʦʚ. 

ʎʝʥʥʦʩʪʴ ʩʝʤʷʥ ʬʘʩʦʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ 

ʠ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʘʤʠʥʦʢʠʩʣʦʪ [5]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʬʘʩʦʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ 

ʠʛʨʘʶʪ ʫʜʦʙʨʝʥʠʷ (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2 ï ʉʙʦʨ ʙʝʣʢʘ ʚ ʧʦʩʝʚʘʭ ʬʘʩʦʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʠ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 
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ð 50 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʅʘʠʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʦʪʣʠʯʘʣʩʷ ʚʘʨʠʘʥʪ ʩ ʚʥʝʩʝʥʠʝʤ ʘʟʦʪʥʳʭ 

ʫʜʦʙʨʝʥʠʡ - ʩʙʦʨ ʙʝʣʢʘ ʩ 1 ʛʘ ʩʦʩʪʘʚʠʣ 383,0-563,1 ʢʛ/ʛʘ. ʉʧʦʩʦʙʳ ʧʦʩʝʚʘ ʥʝ ʦʢʘʟʘʣʠ 
ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʝʤʝʥʘʭ ʬʘʩʦʣʠ. 

ɺʳʚʦʜʳ 
1. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʩʦʨʪʘ ʬʘʩʦʣʠ ɺʘʨʚʘʨʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ 

ʟʦʥʳ ʈʉʆ-ɸʣʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʩʝʚ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 45 ʩʤ. 
2. ɼʣʷ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʘʩʦʣʠ ʥʝʦʙʭʦʜʠʤʦ 

ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ, ʢʦʪʦʨʳʡ ʚ ʥʠʟʢʠʭ ʜʦʟʘʭ (30 ʢʛ/ʛʘ) ʥʝ ʦʢʘʟʳʚʘʝʪ 
ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʠ 
ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ. 

***  
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ɸʥʥʦʪʘʮʠʷ 
ʅʝʩʢʦʣʴʢʦ ʠʟʤʝʥʠʚʰʠʝʩʷ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ 

ʪʨʝʙʦʚʘʣʠ ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʧʦʜʙʦʨʘ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʩʨʦʢʦʚ ʩʝʚʘ, ʧʦʟʚʦʣʷʶʱʠʭ 
ʧʦʣʫʯʘʪʴ ʟʝʣʝʥʳʡ ʢʦʨʤ ʜʣʷ ʩʢʦʪʘ ʜʦ ʛʣʫʙʦʢʦʡ ʦʩʝʥʠ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (2016-
2018 ʛʛ.) ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢʫʣʴʪʫʨʳ ʜʣʷ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʟʚʝʥʘ 
ʟʝʣʝʥʦʛʦ ʢʦʥʚʝʡʝʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʫʯʝʥʠʝ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʥʘ 30-35 ʜʥʝʡ ʜʦʣʴʰʝ 
ʦʙʱʝʧʨʠʥʷʪʦʡ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʚʦʦʙʦʨʦʪ, ʢʣʠʤʘʪ, ʢʫʣʴʪʫʨʘ, ʩʨʦʢʠ ʩʝʚʘ, ʟʝʣʝʥʳʡ ʢʦʨʤ. 
 
Abstract 
The slightly changed natural and climatic conditions of the foothill zone required an 

adjustment of the selection of crops, as well as the timing of sowing, which allowed to receive 
green fodder for livestock until late autumn. In our studies (2016-2018), the most adapted 
cultures for the autumn-winter link of the green conveyor were identified, providing green 
mass production 30-35 days longer than generally accepted in the foothill zone of the North 
Caucasus. 

Key words: crop rotation, climate, culture, sowing dates, green forage. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 51 ð   

 
ɼʠʥʘʤʠʢʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʚ ʧʨʝʜʛʦʨʴʷʭ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʭʫʜʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. 

ɺ ʩʠʣʫ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ, ʧʨʦʠʟʦʰʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʚʦʟʨʘʩʪʘʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ - ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 2-2,5 
ʛʨʘʜʫʩʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ. 

ʇʨʠ ʢʨʘʡʥʝʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʟʘ ʵʪʠ ʛʦʜʳ ʧʨʦʜʫʢʪʠʚʥʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʢʦʧʣʝʥʠʶ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʚ ʠʶʥʝ-ʘʚʛʫʩʪʝ 
ʫʤʝʥʴʰʠʣʘʩʴ ʚ 2 ʨʘʟʘ. 

ʕʪʦ ʨʝʟʢʦ ʩʥʠʟʠʣʦ ʬʘʢʪʠʯʝʩʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʣʶʮʝʨʥʳ, ʵʩʧʘʨʮʝʪʘ, ʩʫʜʘʥʩʢʦʡ 
ʪʨʘʚʳ ʠ ʜʨ. ʠ ʦʩʦʙʝʥʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʩʥʦʚʥʳʭ ʩʠʣʦʩʥʳʭ ʢʫʣʴʪʫʨ ʚ 
ʥʝʦʨʦʰʘʝʤʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʪʨʫʜʥʦ ʢʦʤʧʝʥʩʠʨʫʝʤʳʡ 
ʧʨʦʚʘʣ ʚ ʩʠʩʪʝʤʝ ʟʘʛʦʪʦʚʢʠ ʢʫʢʫʨʫʟʥʦʛʦ ʩʠʣʦʩʘ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ 
ʤʘʩʩʳ ʜʦ ʧʦʢʘʟʘʪʝʣʷ 70-90 ʮ ʩ ʛʝʢʪʘʨʘ [2,3]. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ - ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ, 
ʨʘʮʠʦʥʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ ʜʣʷ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʟʚʝʥʘ ʟʝʣʝʥʦʛʦ ʢʦʥʚʝʡʝʨʘ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʦʣʫʯʝʥʠʝ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʥʘ 30-35 ʜʥʝʡ ʜʦʣʴʰʝ ʦʙʱʝʧʨʠʥʷʪʦʡ ʜʣʷ 
ʥʘʰʝʡ ʟʦʥʳ. 

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ (1ʋ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʨʘʡʦʥ). 

ʊʝʨʨʠʪʦʨʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʂʘʙʘʨʜʠʥʦ-ʉʫʥʞʝʥʩʢʠʡ ʭʨʝʙʝʪ ʠ ʧʨʝʜʛʦʨʴʷ ʉʝʚʝʨʥʦʛʦ 
ʂʘʚʢʘʟʘ ʚʳʩʦʪʦʡ ʦʪ 400 ʜʦ 900 ʤ ʥ.ʫ.ʤ. [1]. 

ʈʘʡʦʥ ʞʘʨʢʠʡ, ʫʚʣʘʞʝʥʥʳʡ, ʩ ɻʊʂ 1,5-2. ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ 
ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 2800-3000Áʉ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʨʘʡʦʥ ʦʙʠʣʴʥʦ 
ʫʚʣʘʞʥʝʥ. 

ʉʫʤʤʘ ʦʩʘʜʢʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 400 ʜʦ 600 ʤʤ. ʆʜʥʘʢʦ, 
ʥʝʩʤʦʪʨʷ ʥʘ ʭʦʨʦʰʫʶ ʫʚʣʘʞʥʝʥʥʦʩʪʴ, ʟʜʝʩʴ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʟʘʩʫʭʠ, ʢʘʢ 
ʠʟ-ʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʘʜʢʦʚ ʧʦ ʚʨʝʤʝʥʘʤ ʛʦʜʘ, ʪʘʢ ʠ ʧʦ ʧʨʠʯʠʥʝ 
ʜʨʝʥʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʛʘʣʝʯʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʟʘʣʝʛʘʶʱʠʭ ʙʣʠʟʢʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ 
ʧʦʯʚʳ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ ʧʦ ʅ.ʅ. ʀʚʘʥʦʚʫ ʦʢʦʣʦ ʝʜʠʥʠʮʳ. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ 
ʥʠʩʭʦʜʷʱʠʝ ʪʦʢʠ ʚʣʘʛʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʦʙʣʘʜʘʶ ʥʘʜ ʚʦʩʭʦʜʷʱʠʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʚʳʱʝʣʘʯʠʚʘʥʠʶ ʧʦʯʚ. ɺ ʟʦʥʝ ʧʨʝʦʙʣʘʜʘʝʪ ʤʷʛʢʘʷ ʟʠʤʘ ʩ ʥʝʫʩʪʦʡʯʠʚʳʤʠ ʤʦʨʦʟʘʤʠ ʠ 
ʯʘʩʪʳʤʠ ʦʪʪʝʧʝʣʷʤʠ. 

ɺ ʩʘʤʦʤ ʭʦʣʦʜʥʦʤ ʤʝʩʷʮʝ (ʷʥʚʘʨʴ) ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ -
4,5Áʉ. ɺ ʤʘʨʪʝ ʥʘʯʠʥʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʥʷ ʠ ʚʳʩʦʪʳ ʩʦʣʥʮʘ. ʃʝʪʦ ʞʘʨʢʦʝ. ʈʘʟʣʠʯʠʝ ʚ ʤʝʩʷʯʥʳʭ ʩʫʤʤʘʭ 
ʦʩʘʜʢʦʚ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʳ, ʦʩʦʙʝʥʥʦ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ. 

ʅʘʠʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʦʩʘʜʢʠ ʚʳʧʘʜʘʶʪ ʚ ʟʠʤʥʠʝ ʤʝʩʷʮʳ. ʆʥʠ ʠʛʨʘʶʪ ʦʩʥʦʚʥʫʶ 
ʨʦʣʴ ʚ ʥʘʢʦʧʣʝʥʠʠ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. ɺ ʪʝʧʣʳʡ ʛʦʜ ʜʦʞʜʠ ʙʳʚʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
ʠʥʪʝʥʩʠʚʥʳʝ ʠ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʘʧʘʩʳ ʚʣʘʛʦʝʤʢʦʩʪʠ ʠ 
ʤʠʥʠʤʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʝʪ 50-60%. ɺ ʦʪʜʝʣʴʥʳʝ, ʦʩʦʙʦ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 
ʥʠʞʝ ʠ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʦʜʫʢʪʠʚʥʘʷ ʚʣʘʛʘ ʠʟ 
ʤʝʪʨʦʚʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʨʧʳʚʘʝʪʩʷ [4,5]. 

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʟʦʥʳ ʨʘʟʥʦʦʙʨʘʟʝʥ, ʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʚʳʱʝʣʦʯʝʥʥʳʝ 
ʯʝʨʥʦʟʝʤʳ. ʇʦʜʩʪʠʣʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʵʪʠʤ ʧʦʯʚʘʤ ʷʚʣʷʶʪʩʷ ʢʘʨʙʦʥʘʪʥʳʝ 
ʣʝʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ, ʛʣʠʥʳ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʘʣʣʶʚʠʘʣʴ- ʥʦ-
ʛʘʣʝʯʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʦʡ ʛʣʫʙʠʥʝ, ʷʚʣʷʶʱʠʝʩʷ ʧʨʦʜʫʢʪʘʤʠ ʚʳʚʝʪʨʠʚʘʥʠʷ 
ʛʦʨʥʳʭ ʧʦʨʦʜ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʩʦʩʪʘʚʣʷʝʪ 4,5-6%. ɿʘʧʘʩʳ ʛʫʤʫʩʘ 
ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 360-570 ʪ/ʛʘ. ʇʦʯʚʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʦʙʤʝʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ 
ʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ - 94-98%. 

ɺ ʩʦʩʪʘʚʝ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʜʦʤʠʥʠʨʫʝʪ ʢʘʣʴʮʠʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ 
ʤʘʛʥʠʷ. ɼʦʚʦʣʴʥʦ ʚʳʩʦʢʠʝ ʟʘʧʘʩʳ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ: ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ- 



ð 52 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
0,24-0,45%; ʬʦʩʬʦʨʘ- 0,17-0,26%; ʢʘʣʠʷ-1,6-1,75. ɺ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 
ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ʩʦʜʝʨʞʠʪʩʷ 40- 100ʤʛ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ - 70-140 ʤʛ, 
ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ - ʦʢʦʣʦ 150 ʤʛ [6,7]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʣʷʭ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʦʨʥʦʛʦ ʠ ʧʨʝʜʛʦʨʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ(600 ʤ ʥ.ʫ.ʤ., 
ʩ. ʄʠʭʘʡʣʦʚʩʢʦʝ). 

ʇʦʯʚʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ (2016-2018) 
ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʘʧʨʝʣʝ - 
+6,8...+10,3Áʉ, ʤʘʝ +13,2...+16,6Áʉ, ʠʶʥʝ +16,9...+17,9Áʉ, ʠʶʣʝ +18...+22Áʉ, ʘʚʛʫʩʪʝ 
+21,5...+23,5; ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 46-48; 31-139; 160-286; 35-114ʤʤ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʧʦʟʜʥʝʦʩʝʥʥʝʛʦ ʟʚʝʥʘ ʚʳʩʝʚʘʣʠ: ʦʚʝʩ 

çʉʦʚʝʪʩʢʠʡè, ʢʫʢʫʨʫʟʫ ɺʀʈ 156ʋ, ʩʫʜʘʥʩʢʫʶ ʪʨʘʚʫ ʐʠʨʦʢʦʣʠʩʪʥʘʷ 2, ʧʦʜʩʦʣʥʝʯʥʠʢ 
çɺʦʨʦʥʝʞʩʢʠʡè, çɺʠʢʫè, ʦʟʠʤʳʡ ʨʘʧʩ çʂʠʝʚʩʢʠʡ 24è, ʷʯʤʝʥʴ çɿʘʚʝʪè, ʨʦʞʴ ʠ 
ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ (ʝʞʘ ʩʙʦʨʥʘʷ çʍʫʪʦʨʩʢʘʷè, ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ çʅʦʚʦʢʫʙʘʥʩʢʘʷè, 
ʨʘʡʛʨʘʩ ʤʥʦʛʦʫʢʦʩʥʳʡ çʊʝʨʩʢʠʡè). 

ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ ʩʨʦʢʠ ʩʝʚʘ ʧʦʞʥʠʚʥʳʭ ʢʫʣʴʪʫʨ, ʪʘʢ ʢʘʢ ʠʤʝʣʦʩʴ ʚʚʠʜʫ 
ʚʳʨʘʱʠʚʘʥʠʝ ʫʨʦʞʘʷ ʚ ʧʦʚʪʦʨʥʳʭ ʧʦʩʝʚʘʭ ʙʝʟ ʚʳʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʣʦʱʘʜʝʡ. ʇʦʩʝʚ 
ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ ʫʙʦʨʢʠ ʛʦʨʦʭʦ-ʦʚʩʷʥʦʡ ʩʤʝʩʠ ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ (13-15 ʠʶʣʷ) ʠ 
ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʥʘ ʟʝʨʥʦ (29-30 ʠʶʣʷ). 

ɺ ʦʧʳʪʘʭ ʜʝʣʷʥʢʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʷʨʫʩʘʤʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʚʘʨʠʘʥʪʘʤ ʠ 
ʩʨʦʢʘ ʧʦʩʝʚʘ. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 80 ʢʚ. ʤ., ʧʦʚʪʦʨʥʦʩʪʴ 4-ʭ ʢʨʘʪʥʘʷ, ʚ 
ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʤ ʧʦʨʷʜʢʝ. ɺ ʦʩʥʦʚʫ ʚʩʝʭ ʦʧʳʪʦʚ ʚʭʦʜʠʣʘ ʪʱʘʪʝʣʴʥʘʷ ʧʨʝʜʧʦʩʝʚʥʘʷ 
ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʪ.ʢ. ʥʝ ʥʘʤʝʯʘʣʠʩʴ ʢʘʢʠʝ-ʣʠʙʦ ʧʨʠʝʤʳ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʚ ʧʦʩʝʚʘʭ. 

ʆʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʪʠʧʫ ʧʦʜʛʦʪʦʚʢʠ ʧʦʜ ʧʦʞʥʠʚʥʳʝ ʢʫʣʴʪʫʨʳ. 
ʇʦʩʣʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʧʦʣʝ ʜʠʩʢʦʚʘʣʠ ʯʝʨʝʟ 5-7 ʜʥʝʡ, ʧʘʭʘʣʠ ʥʘ ʛʣʫʙʠʥʫ 22 ʩʤ ʩ 
ʧʨʠʢʘʪʳʚʘʥʠʝʤ ʢʘʪʢʘʤʠ ʠ ʙʦʨʦʥʦʚʘʥʠʝʤ ʚ ʘʛʨʝʛʘʪʝ. ʉʧʦʩʦʙʳ ʩʝʚʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 
ʧʨʠʥʷʪʳʤʠ ʜʣʷ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ. 

ʂʨʦʤʝ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʢʫʢʫʨʫʟʳ, ʚʳʩʝʚʘʝʤʳʝ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ ʚ 30 ʩʤ ʠ 
ʛʫʩʪʦʪʦʡ 450-500 ʪʳʩ. ʨʘʩʪʝʥʠʡ ʥʘ ʛʘ, ʘ ʪʘʢʞʝ ʢʦʨʤʦʚʦʡ ʢʘʧʫʩʪʳ, ʟʘʛʫʱʝʥʥʦʡ ʜʦ 180-
190 ʪʳʩ/ʛʘ ʨʘʩʪʝʥʠʡ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 45 ʩʤ. ɼʣʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʠʷ ʢʦʨʤʘ ʧʦ ʧʨʦʪʝʠʥʫ 
ʩʦʩʪʘʚʠʣʠ ʩʤʝʩʠ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʠ ʚ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʘʭ. 

ɺ ʦʧʳʪʘʭ ʠʟʫʯʘʣʠʩʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 
ʤʝʩʪʘ ʚ ʩʝʚʦʦʙʦʨʦʪʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʉ ʥʘʯʘʣʘ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ 
ʜʦ ʫʙʦʨʢʠ ʫʯʠʪʳʚʘʣʠʩʴ ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 
ʧʦʣʝʛʘʥʠʶ, ʧʦʨʘʞʘʝʤʦʩʪʴ ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ, ʩʪʨʫʢʪʫʨʘ ʠ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʧʦ 
ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. 

ʅʘʙʣʶʜʝʥʠʷ, ʫʯʝʪʳ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ 
ʤʝʪʦʜʠʢʘʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʨʦʨʘʩʪʘʥʠʷ ʦʥʠ ʤʘʣʦ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʚʝʩʝʥʥʝʛʦ ʧʦʩʝʚʘ ʠ ʟʘʚʠʩʷʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. 
ʊʘʢ, ʧʦʣʥʳʝ ʚʩʭʦʜʳ ʢʨʫʧʥʦʩʝʤʷʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʛʣʫʙʠʥʦʡ ʟʘʜʝʣʢʠ ʜʦ 8-10 ʩʤ (ʚʦ 

ʚʣʘʞʥʳʡ ʩʣʦʡ ʧʦʯʚʳ) ʦʪʤʝʯʝʥ ʯʝʨʝʟ 9-10 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ, ʘ ʩʝʤʝʥʘ ʪʨʘʚ, ʟʘʜʝʣʘʥʥʳʭ 
ʥʘ ʛʣʫʙʠʥʫ 2-3 ʩʤ, ʥʘʯʘʣʠ ʧʨʦʨʘʩʪʘʪʴ ʩ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʚ 4-5 ʤʤ, ʠ ʧʦʣʥʳʝ ʚʩʭʦʜʳ 
ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʯʝʨʝʟ 18 ʜʥʝʡ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʠʟʫʯʘʝʤʳʝ ʢʫʣʴʪʫʨʳ ʦʪʣʠʯʘʣʠʩʴ ʠ ʧʦ ʪʝʤʧʘʤ ʨʦʩʪʘ. 
ʇʨʠ ʟʘʤʝʨʘʭ ʯʝʨʝʟ 48 ʜʥʝʡ ʦʪ ʧʦʩʝʚʘ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʙʳʣʠ ʨʘʩʪʝʥʠʷ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ (105 ʩʤ), ʦʚʩʘ (75 ʩʤ), ʛʦʨʦʭʘ (48 ʩʤ), ʛʦʨʯʠʮʳ ʙʝʣʦʡ (60 ʩʤ), ʛʦʨʯʠʮʳ 
ʨʘʥʥʝʩʧʝʣʦʡ (45 ʩʤ). 

ʆʩʪʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ ʜʦʩʪʠʛʣʠ 20-30ʩʤ. ʈʘʩʪʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʘʨʠʘʥʪʦʚ 
ʧʝʨʚʦʛʦ ʩʨʦʢʘ ʩʝʚʘ ʜʦʩʪʠʛʣʠ ʫʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ ʚ ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ. ʇʨʠ ʫʯʝʪʝ ʥʘʠʙʦʣʴʰʠʝ 
ʫʨʦʞʘʠ ʢʦʨʤʘ ʚ ʧʝʨʝʚʦʜʝ ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (40,28 ʮ/ʛʘ), 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 53 ð   

 
ʛʦʨʯʠʮʳ ʙʝʣʦʡ (36,34 ʮ/ʛʘ), ʛʦʨʯʠʮʳ ʨʘʥʥʝʩʧʝʣʦʡ (34,5 ʮ/ʛʘ), ʨʞʠ (20,45 ʮ/ʛʘ), ʩʤʝʩʠ 
ʦʚʩʘ ʩ ʛʦʨʦʭʦʤ (19,7 ʮ/ʛʘ). ʅʘʠʤʝʥʴʰʠʡ ʫʨʦʞʘʡ ʦʙʝʩʧʝʯʠʚʘʣʠ ʝʞʘ ʩʙʦʨʥʘʷ, ʦʚʩʷʥʠʮʘ 
ʣʫʛʦʚʘʷ, ʨʘʡʛʨʘʩ ʤʥʦʛʦʫʢʦʩʥʳʡ. ɺ ʦʧʳʪʘʭ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ ʧʦʩʝʚʘ (29-30/ ʋʐ) 
ʠʟʫʯʘʣʠʩʴ 10 ʚʘʨʠʘʥʪʦʚ. ʃʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʟ ʥʠʭ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʩʤʝʩʠ ʦʚʩʘ ʩ 
ʛʦʨʦʭʦʤ, ʢʫʢʫʨʫʟʳ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʠ ʚ ʩʤʝʩʠ ʩ ʩʦʝʡ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʦʤ, ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ, 
ʨʘʧʩʘ ʦʟʠʤʦʛʦ ʠ ʛʦʨʯʠʮʳ ʙʝʣʦʡ. ɺ ʵʪʦʤ ʩʨʦʢʝ ʩʝʚʘ ʭʦʨʦʰʦ ʨʘʟʚʠʣʠʩʴ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ 
ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʣʝʛʯʝ ʧʝʨʝʥʦʩʷʪ ʧʦʥʠʞʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 
ʚʣʘʞʥʦʩʪʴ, ʠ ʨʘʩʪʫʪ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʥʦʨʤʘʣʴʥʦ. 

ʊʘʙʣʠʮʘ 1 
ʋʨʦʞʘʡ ʢʦʨʤʘ ʦʩʝʥʥʝʛʦ ʟʚʝʥʘ ʟʝʣʝʥʦʛʦ ʢʦʥʚʝʡʝʨʘ. ʇʦʩʝʚ 13-15/ʋʐ (ʩʨʝʜʥʠʝ ʜʘʥʥʳʝ ʟʘ 

2016-2018ʛʛ, ʮ/ʛʘ) 

ˉˉ ʧ/ʧ ʂʫʣʴʪʫʨʳ 
ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ 

ʨʘʩʪ.ʤʣʥ/ʛʘ 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 

ʧʨʠ ʫʙʦʨʢʝ,ʩʤ 

ʋʨʦʞʘʡ ʚ ʮ/ʛʘ 

ɿʝʣʝʥʦʡ 

ʤʘʩʩʳ 

ʉʫʭʦʛʦ 

ʚ-ʚʘ 

ʉʳʨʦʛʦ 

ʧʨʦʪʝʠʥʘ 

1. ʆʚʝʩ+ʛʦʨʦʭ 1,87+0,92 85+53 126,0 19,74 3,79 

2. ʗʯʤʝʥʴ ɹʝʪʘ 40 2,42 46 57,8 82 1,98 

3. ʗʯʤʝʥʴ ɿʘʚʝʪʠʢʘ ʷʨ. 1,85+1,26 43 94,9 14,24 3,72 

4. ʈʦʞʴ 1,97 50 124,0 2,45 5,41 

5. ʈʦʞʴ+ʚʠʢʘ ʷʨ. 1,15+12,3 49+30 116,8 18,83 4,56 

6. ʇʦʜʩʦʣʥʝʯʥʠʢ 0,55 130 352,5 42,28 9,37 

7. ɽʞʘ ʩʙʦʨʥʘʷ 2,53 38,0 36,0 5,66 1,47 

8. ʆʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ 2,85 36,0 40,0 6,32 1,73 

9. ʈʘʡʛʨʘʩ ʤʥʦʛʦʫʢʦʩʥʳʡ 2,95 43 44,0 6,26 1,57 

10. ɻʦʨʯʠʮʘ ʙʝʣʘʷ 1,03 78 237,2 36,39 7,22 

11. ɻʦʨʯʠʮʘ ʨʘʥʥʝʩʧʝʣʘʷ 0,97 71 221,2 34,53 9,8 

12. ʈʘʧʩ ʦʟʠʤʳʡ 2,35 45 119,0 17,87 3,79 

13. ʂʘʧʫʩʪʘ ʢʦʨʤʦʚʘʷ 0,19 40 90,4 10,63 7,2 

 Sx% ʅʉʈ 0,5   1,3-3,9   

 

ʇʦ ʫʨʦʞʘʶ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʚʳʭʦʜʫ ʧʨʦʪʝʠʥʘ ʠ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʥʘ ʧʝʨʚʦʤ 

ʤʝʩʪʝ ʩʪʦʠʪ ʩʤʝʩʴ ʦʚʩʘ ʩ ʛʦʨʦʭʦʤ, ʟʘʪʝʤ ʢʫʢʫʨʫʟʳ, ʧʦʜʩʦʣʥʝʯʥʠʢ ʠ ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʚʳʩʦʪʝ ʪʨʘʚʘ ʧʝʨʝʨʦʩʣʘ ʢʫʢʫʨʫʟʫ, ʧʦʜʩʦʣʥʝʯʥʠʢ ʠ ʦʚʝʩ 

ʥʘ 7-10 ʩʤ, ʦʜʥʘʢʦ ʠʟ-ʟʘ ʙʦʣʝʝ ʥʠʟʢʦʡ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ ʠ ʤʦʱʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ, ʯʝʤ ʚ 

ʚʝʩʝʥʥʠʭ ʧʦʩʝʚʘʭ, ʦʥʘ ʧʦ ʫʨʦʞʘʶ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʝ ʜʦʩʪʠʛʣʘ ʫʨʦʞʘʷ ʧʝʨʚʳʭ ʢʫʣʴʪʫʨ 

(ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ʋʨʦʞʘʡ ʢʫʣʴʪʫʨ ʧʦʟʜʥʝʦʩʝʥʥʝʛʦ ʟʚʝʥʘ ʟʝʣʝʥʦʛʦ ʢʦʥʚʝʡʝʨʘ, ʚ ʩʨʝʜʥʝʤ ʮ/ʛʘ ʟʘ 2016-

2018ʛʛ. 

ˉˉ 

ʧ/ʧ 
ʂʫʣʴʪʫʨʳ 

ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ 

ʨʘʩʪ. ʤʣʥ/ʛʘ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ ʧʨʠ 

ʫʙʦʨʢʝ, ʩʤ 

ʋʨʦʞʘʡ ʚ ʮ/ʛʘ 

ɿʝʣʝʥ-

ʦʡ 

ʤʘʩʩʳ 

ʉʫʭʦ-

ʛʦ 

ʚ-ʚʘ 

ʉʳʨʦʛʦ 

ʧʨʦʪʝ-

ʠʥʘ 

ʂʦʨʤʦʚʳʭ 

ʝʜ. 

1. ʗʯʤʝʥʴ 1,94 22,5 36,2 6,43 1,07 5,21 

2. ʆʚʝʩ 1,44 57,6 85,7 15,7 2,45 11,9 

3. 
ʆʚʝʩ+ʛʦʨʦʭ+ 

ʢʫʢʫʨʫʟʘ 
0,682+427+0,607 624+83+68,5 160,5 31,5 5,89 25,2 

4. ʂʫʢʫʨʫʟʘ 0,607 68,5 135,5 25,4 1,65 22,3 

5. 
ʂʫʢʫʨʫʟʘ+ʩʦʷ+ 

ʧʦʜʩʦʣʥʝʯʥʠʢ 
0,42+0,22+0,016 60,7+64+45 135,5 22,3 3,94 17,8 

6. ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ 2,091 78,3 99,0 20,9 3,26 1,61 

7. 
ʈʘʡʛʨʘʩ 

ʤʥʦʛʦʫʢʦʩʥʳʡ 
2,262 34,8 37,0 6,6 1,06 4,82 

8. ʆʚʩʷʥʠʮʘ 1,800 31,3 29,7 5,8 1,14 3,71 

9. ʂʘʧʫʩʪʘ 0,063 26,9 42,0 5,3 1,40 6,15 

10. ʈʘʧʩ 0,612 34,5 59,7 8,7 2,12 10,6 



ð 54 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʉʨʦʢʠ ʩʝʚʘ ʚʣʠʷʣʠ ʥʘ ʧʦʨʘʞʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʙʦʣʝʟʥʷʤʠ. ʇʨʠ ʧʦʩʝʚʝ ʚ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʝ ʠʶʣʷ ʦʟʠʤʳʝ ʟʣʘʢʦʚʳʝ (ʨʦʞʴ, ʷʯʤʝʥʴ ʙʳʣʠ ʩʠʣʴʥʦ ʧʦʚʨʝʞʜʝʥʳ ʤʫʯʥʠʩʪʦʡ 
ʨʦʩʦʡ ʠ ʦʚʝʩ ʚ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ. ʕʪʦ ʧʦʚʣʠʷʣʦ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʚ ʢʦʥʝʯʥʦʤ 
ʩʯʝʪʝ, ʥʘ ʫʨʦʞʘʡ ʠ ʝʛʦ ʢʘʯʝʩʪʚʦ. 

ʅʘ ʨʘʧʩ ʦʟʠʤʳʡ, ʛʦʨʯʠʮʫ ʙʝʣʫʶ ʠ ʨʘʥʥʝʩʧʝʣʫʶ ʧʘʛʫʙʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʘ 
ʙʣʦʰʢʘ, ʢʦʪʦʨʘʷ ʚʨʝʜʠʣʘ ʠʭ ʥʘ 60-70% ʠ ʩʥʠʟʠʣʘ ʫʨʦʞʘʡ ʢʦʨʤʘ. ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʚ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʨʘʞʘʣʘʩʴ ʨʞʘʚʯʠʥʦʡ, ʥʦ ʵʪʦ ʦʩʦʙʦʛʦ ʚʣʠʷʥʠʷ ʫʨʦʞʘʡ ʥʝ 
ʦʢʘʟʘʣʦ. ʅʘ ʢʫʢʫʨʫʟʝ, ʧʦʜʩʦʣʥʝʯʥʠʢʝ ʠ ʛʦʨʦʭʝ ʙʦʣʝʟʥʠ ʠ ʚʨʝʜʠʪʝʣʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 

ʅʘ ʚʪʦʨʦʤ ʧʦʩʝʚʝ (ʢʦʥʝʮ ʠʶʣʷ) ʧʦʨʘʞʝʥʠʷ ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ ʠ ʙʣʦʰʢʦʡ ʙʳʣʠ 
ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʠ ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ ʦʙʥʘʨʫʞʝʥʘ ʪʦʣʴʢʦ ʥʘ ʷʯʤʝʥʝ, ʘ ʙʣʦʰʢʘ - ʥʘ ʛʦʨʯʠʮʝ. 
ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʨʞʘʚʯʠʥʦʡ ʧʦʨʘʞʘʣʘʩʴ ʠ ʚ ʵʪʦʤ ʦʧʳʪʝ, ʥʦ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. 

ɺʳʚʦʜʳ. 
1. ʃʫʯʰʠʤ ʩʨʦʢʦʤ ʧʦʞʥʠʚʥʦʛʦ ʧʦʩʝʚʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚ 
ʧʦʟʜʥʠʡ ʧʝʨʠʦʜ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʜʣʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʢʫʢʫʨʫʟʳ, ʠʭ 
ʩʤʝʩʝʡ ʩ ʩʦʝʡ ʠ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʠʶʣʷ; ʜʣʷ ʦʚʩʘ ʠ 
ʛʦʨʦʭʘ, ʷʯʤʝʥʷ ʠ ʚʠʢʠ ʷʨʦʚʦʡ, ʛʦʨʯʠʮʳ ʙʝʣʦʡ- ʧʝʨʚʫʶ ʧʷʪʠʜʥʝʚʢʫ 
ʘʚʛʫʩʪʘ; ʜʣʷ ʨʘʡʛʨʘʩʘ ʤʥʦʛʦʫʢʦʩʥʦʛʦ, ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ- ʧʝʨʚʫʶ ʜʝʢʘʜʫ 
ʠʶʣʷ; ʢʘʧʫʩʪʫ ʢʦʨʤʦʚʫʶ ʥʫʞʥʦ ʩʝʷʪʴ ʚʝʩʥʦʡ ʦʩʥʦʚʥʦʡ ʢʫʣʴʪʫʨʦʡ ʠʣʠ 
ʧʦʫʢʦʩʥʦ (ʥʝ ʧʦʟʞʝ ʢʦʥʮʘ ʤʘʷ). 

2. ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʞʘʡ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʧʨʠ ʧʦʩʝʚʝ ʚ ʢʦʥʮʝ ʠʶʣʷ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʩʦʣʥʝʯʥʠʢ ʠ ʢʫʢʫʨʫʟʘ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʠ ʚ ʩʤʝʩʠ ʩ 
ʤʝʞʜʫʨʷʜʴʷʤʠ 30 ʩʤ, ʠ ʛʫʩʪʦʪʦʡ 450-500 ʪʳʩ. ʨʘʩʪʝʥʠʡ ʥʘ ʛʝʢʪʘʨʝ (18-39 
ʮ/ʛʘ). 

3. ʅʘʠʙʦʣʝʝ ʭʦʣʦʜʦʩʪʦʡʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠʟ ʷʨʦʚʳʭ ʙʳʣʠ ʛʦʨʦʭ, ʛʦʨʯʠʮʘ 
ʙʝʣʘʷ ʠ ʨʘʥʥʝʩʧʝʣʘʷ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʨʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ. ʕʪʠ ʢʫʣʴʪʫʨʳ ʥʝ 
ʧʦʣʝʛʘʶʪ ʠ ʥʝ ʪʝʨʷʶʪ ʩʚʦʠ ʢʦʨʤʦʚʳʝ ʜʦʩʪʦʠʥʩʪʚʘ (ʭʦʪʷ ʠ ʧʦʨʘʞʘʶʪʩʷ) 
ʧʨʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʟʘʤʦʨʦʟʢʘʭ ʜʦ -7Áʉ. ʇʦʩʣʝ ʦʢʪʷʙʨʴʩʢʠʭ 
ʟʘʤʦʨʦʟʢʦʚ ʫʨʦʞʘʡ ʵʪʠʭ ʢʫʣʴʪʫʨ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʢʦʩʥʳʤ 
ʩʧʦʩʦʙʦʤ 15-20 ʜʥʝʡ. 

4. ɼʣʷ ʧʘʩʪʙʠʱʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʝʷʪʴ ʧʦʞʥʠʚʥʦ ʨʘʧʩ 
ʦʟʠʤʳʡ, ʨʘʡʛʨʘʩ ʤʥʦʛʦʫʢʦʩʥʳʡ, ʦʚʩʷʥʠʮʫ ʣʫʛʦʚʦʛʦ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ 
ʩʪʨʘʚʣʝʥʳ ʦʩʝʥʴʶ, ʢʦʛʜʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʨʦʞʘʡ 80-100 ʮ/ʛʘ ʟʝʣʝʥʦʡ 
ʤʘʩʩʳ ʠ ʚʝʩʥʦʡ (ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ - ʥʘʯʘʣʝ ʤʘʷ). 

5. ʅʘʠʙʦʣʝʝ ʩʢʦʨʦʩʧʝʣʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚ ʧʦʟʜʥʠʭ ʧʦʩʝʚʘʭ ʙʳʣʠ ʛʦʨʯʠʮʘ 
ʨʘʥʥʝʩʧʝʣʘʷ ʠ ʙʝʣʘʷ, ʟʘʪʝʤ ʦʚʝʩ + ʛʦʨʦʭ. ʇʝʨʚʳʝ ʫʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ 
ʜʦʩʪʠʛʘʶʪ ʯʝʨʝʟ 30-35 ʜʥʝʡ, ʚʪʦʨʳʝ - ʯʝʨʝʟ 45-50 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ʅʝʩʪʘʙʠʣʴʥʳʝ ʨʳʥʦʯʥʳʝ ʮʝʥʳ ʥʘ ʟʝʨʥʦʚʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʩʦʶ, ʫʩʠʣʠʚʘʶʪ 

ʠʥʪʝʨʝʩ ʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʢʦʨʤʘʤ. ʂ ʦʜʥʠʤ ʠʟ  ʪʘʢʠʭ ʢʦʨʤʦʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʨʳʞʠʢʦʚʳʡ ʞʤʳʭ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʛʦ ʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʝʛʦ 

ʚʚʦʜʘ ʚ ʢʦʤʙʠʢʦʨʤʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ ʦʧʳʪʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ 

ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʱʠʚʘʥʠʷ. ʇʦ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʠ 

ʩʦʜʝʨʞʘʥʠʶ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʫ ʨʳʞʠʢʦʚʳʡ ʞʤʳʭ ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʤʝʞʜʫ ʰʨʦʪʦʤ ʩʦʝʚʳʤ ʠ ʩʦʝʡ ʧʦʣʥʦʞʠʨʥʦʡ. ɺʚʦʜ ʜʦ 20% ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ, ʙʦʛʘʪʦʛʦ 

ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʝʡ ʠ ʧʦʣʥʦʮʝʥʥʳʤ ʙʝʣʢʦʤ, ʚ ʢʦʤʙʠʢʦʨʤʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʦʟʚʦʣʷʝʪ 

ʯʘʩʪʠʯʥʦ ʟʘʤʝʥʠʪʴ ʰʨʦʪ ʩʦʝʚʳʡ ʠ ʩʦʶ ʧʦʣʥʦʞʠʨʥʫʶ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ 

ʢʦʤʙʠʢʦʨʤʘ ʜʦ 29%. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʨʳʞʠʢʦʚʳʤ ʞʤʳʭʦʤ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ 

ʨʘʩʭʦʜʘ ʢʦʨʤʦʚ ʠ ʟʘʪʨʘʪ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ, ʧʦʚʳʰʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʜʦ 23%. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʚʦʜ ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʘ ʜʦ 20% ʧʨʠ 

ʟʘʤʝʥʝ ʰʨʦʪʘ ʩʦʝʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʦʤʙʠʢʦʨʤ, ʨʳʞʠʢʦʚʳʡ ʞʤʳʭ, ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ,  ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. 

 

Abstract 

Unstable market prices for cereals, in particular soybeans, increase interest in 

alternative feeds. One of these feeds is camelina cake. The aim of the study was to study the 

nutritional and chemical composition of camelina oilcake, determine the optimal amount of its 

input into the feed of broiler chickens and determine the effect of experimental feed on the 

growth, development and economic indicators of growing. In exchange energy and the 

content of crude protein, camelina cake is intermediate between soybean meal and full-fat 

soybean. The introduction of up to 20% camelina cake, rich in metabolic energy and high-

grade protein, into the feed of broiler chickens allows you to partially replace the soybean 

meal and soybean full-fat, thereby reducing the cost of feed to 29%. The use of mixed fodder 

with camelina cake when growing broiler chickens positively ensured a decrease in the total 

feed consumption and costs per 1 kg of live weight, increasing the profitability of production 

up to 23%. It has been established that the introduction of camelina cake in the feed 

composition up to 20% when replacing soybean meal is economically justified.  

Keywords: Compound feed, camelina cake, broiler chickens, productivity, 

profitability.  

 

ʉʨʝʜʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʤʘʩʣʠʯʥʳʤ ʢʫʣʴʪʫʨʘʤ ʧʨʠʥʘʜʣʝʞʠʪ ʙʦʣʴʰʘʷ ʨʦʣʴ: ʦʥʠ ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʚ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ, ʚ ʢʦʨʤʣʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʨʝʩ ʢ ʩʢʦʨʦʩʧʝʣʳʤ  ʤʘʩʣʠʯʥʳʤ 

ʢʫʣʴʪʫʨʘʤ. ʆʜʥʦʡ ʠʟ ʢʫʣʴʪʫʨ, ʩʪʨʝʤʠʪʝʣʴʥʦ ʧʨʠʦʙʨʝʪʘʶʱʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʤʠʨʝ, 

ʷʚʣʷʝʪʩʷ ʨʳʞʠʢ [1, 2].  



ð 56 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʨʳʞʠʢʘ ʥʘʜ ʜʨʫʛʠʤʠ ʤʘʩʣʠʯʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ: ʥʠʟʢʘʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ; ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ; ʢʫʣʴʪʫʨʘ ʩʧʦʩʦʙʥʘ ʜʘʚʘʪʴ 

ʭʦʨʦʰʠʡ ʫʨʦʞʘʡ ʥʘ ʧʦʯʚʘʭ ʩ ʥʠʟʢʠʤ ʧʣʦʜʦʨʦʜʠʝʤ; ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʠʪ ʟʘʤʦʨʦʟʢʠ, 

ʟʘʩʫʭʫ (ʨʘʩʪʝʥʠʝ ʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ ʧʦʩʨʝʜʩʪʚʦʤ ʨʦʩʳ); ʥʝ 

ʪʨʝʙʫʝʪʩʷ ʘʛʨʦʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʦʪ ʚʨʝʜʠʪʝʣʝʡ; ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ; ʥʝ ʥʘʜʦ ʚʥʦʩʠʪʴ ʛʝʨʙʠʮʠʜʳ, ʪʘʢ ʢʘʢ ʵʪʘ 

ʫʜʠʚʠʪʝʣʴʥʘʷ ʢʫʣʴʪʫʨʘ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ, ʪʦ ʝʩʪʴ ʦʥʘ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ 

ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ; ʩʙʦʨ ʫʨʦʞʘʷ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ,  ʦʪʜʝʣʝʥʠʝ ʩʝʤʷʥ ʠʜʝʪ ʚ ʧʨʦʮʝʩʩʝ 

ʫʙʦʨʢʠ.  

ɺ ʩʝʤʝʥʘʭ ʨʳʞʠʢʘ ʩʦʜʝʨʞʠʪʩʷ ʦʢʦʣʦ 50% ʤʘʩʣʘ. ʀʥʪʝʨʝʩ ʢ ʵʪʦʡ ʢʫʣʴʪʫʨʝ ʢʘʢ 

ʠʩʪʦʯʥʠʢʫ ʤʘʩʣʘ ʩʪʘʣ ʚʦʟʨʦʞʜʘʪʴʩʷ 10-15 ʣʝʪ ʥʘʟʘʜ, ʩʥʘʯʘʣʘ ʚ ʉʠʙʠʨʠ, ʘ ʟʘʪʝʤ ʥʘ ʶʛʝ 

ʈʦʩʩʠʠ. ʉʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ ʨʳʞʠʢʦʚʦʛʦ ʤʘʩʣʘ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʘ: ʧʠʱʝʚʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ; ʢʫʣʠʥʘʨʠʷ; ʢʦʩʤʝʪʦʣʦʛʠʷ; ʧʘʨʬʶʤʝʨʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ; 

ʬʘʨʤʘʢʦʣʦʛʠʷ; ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʳʣʘ; ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʜʝʣʘʶʪ ʢʨʘʩʢʫ ʠ ʦʣʠʬʫ, ʧʨʦʠʟʚʦʜʷʪ 

ʘʣʢʠʜʥʳʝ ʩʤʝʩʠ; ʩʣʫʞʠʪ ʧʨʝʚʦʩʭʦʜʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ ʠ 

ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ ʘʥʘʣʦʛʦʤ ʥʝʬʪʠ ʠ ʢʝʨʦʩʠʥʘ. ʆʩʪʘʚʰʠʝʩʷ ʧʦʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʘʩʣʘ ʞʤʳʭʠ  ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. 

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʙʳʣʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʧʨʝʜʝʣʴʥʦʡ ʥʦʨʤʝ ʚʚʦʜʘ  ʞʤʳʭʦʚ 

(ʰʨʦʪʦʚ), ʘ ʤʘʩʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʜʣʷ  ʞʠʚʦʪʥʳʭ ʠ 

ʧʪʠʮʳ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʩʝʤʝʥʘʭ,  ʤʘʩʣʝ ʠ ʞʤʳʭʘʭ 

ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʦʨʛʘʥʠʟʤʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ-ʨʘʩʪʝʥʠʝʚʦʜʘʤʠ ʩʦʟʜʘʥʳ ʥʦʚʳʝ ʩʦʨʪʘ 

ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʩ ʧʦʥʠʞʝʥʥʳʤ ʫʨʦʚʥʝʤ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ [3, 4].  

ʈʜ̫ʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ ʠ 

ʤʘʩʣʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʤʙʠʢʦʨʤʦʚ ʧʦʚʳʰʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʩʯʝʪ  

ʫʤʝʥʴʰʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ  [5, 6, 7]. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʤʙʠʢʦʨʤʦʚ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʨʳʞʠʢʘ ʚ ʢʦʨʤʣʝʥʠʠ ʧʪʠʮʳ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ.  

 ʋʯʝʥʳʤʠ ʉʠʙʠʨʩʢʦʛʦ ʅʀʀ ʧʪʠʮʝʚʦʜʩʪʚʘ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 

ʚʣʠʷʥʠʷ ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʩ ʩʫʪʦʯʥʦʛʦ ʜʦ 42- ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɺ ʦʧʳʪʝ ʙʳʣʦ ʩʢʦʤʧʣʝʢʪʦʚʘʥʦ 4  ʛʨʫʧʧʳ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ (ʢʦʥʪʨʦʣʴʥʘʷ ʠ 3 ʦʧʳʪʥʳʭ) 

ʧʦ 100 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ, ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ: ʢʦʥʪʨʦʣʴʥʘʷ ð ʦʩʥʦʚʥʦʡ ʢʦʤʙʠʢʦʨʤ, 

1-ʷ ʦʧʳʪʥʘʷ  ð  ʢʦʤʙʠʢʦʨʤ ʩ 12,5% ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ, 2-ʷ ʦʧʳʪʥʘʷ ð  ʢʦʤʙʠʢʦʨʤ ʩ 

15% ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ, 3-ʷ  ð ʢʦʤʙʠʢʦʨʤ ʩ 20% ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ. 

ɻʨʫʧʧʳ ʬʦʨʤʠʨʦʚʘʣʠ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ. ʂʘʞʜʦʤʫ ʮʳʧʣʝʥʢʫ ʙʳʣ ʧʨʠʩʚʦʝʥ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʦʤʝʨ ʤʝʯʝʥʴʝʤ ʢʨʳʣʦʚʳʤ ʢʦʣʴʮʦʤ. ɹʨʦʡʣʝʨʳ ʚʩʝʭ ʛʨʫʧʧ 

ʚʳʨʘʱʠʚʘʣʠʩʴ ʥʘʧʦʣʴʥʦ ʧʦ ʩʝʢʮʠʷʤ. ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ (ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ, 

ʨʝʞʠʤ ʦʩʚʝʱʝʥʠʷ, ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ, ʬʨʦʥʪ ʢʦʨʤʣʝʥʠʷ ʠ ʧʦʝʥʠʷ) ʚʩʝʭ ʛʨʫʧʧ ʙʳʣʠ 

ʦʜʠʥʘʢʦʚʳʝ. 

ʂʦʨʤʣʝʥʠʝ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʦʜʨʘʟʜʝʣʷʣʦʩʴ ʥʘ ʯʝʪʳʨʝ ʧʝʨʠʦʜʘ: ʩʪʘʨʪʦʚʳʡ (1-

10 ʜʥʝʡ), ʨʦʩʪʦʚʦʡ (11-24 ʜʥʝʡ) ʠ ʬʠʥʠʰʥʳʡ (25-35; 36-42 ʜʥʷ). ʂʦʤʙʠʢʦʨʤʘ ʙʳʣʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ ʧʦ ʚʩʝʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ (ʩʳʨʦʡ ʧʨʦʪʝʠʥ, ʦʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ, 

ʘʤʠʥʦʢʠʩʣʦʪʳ, ʢʘʣʴʮʠʡ, ʜʦʩʪʫʧʥʳʡ ʬʦʩʬʦʨ). ʂʦʤʙʠʢʦʨʤʘ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʟʠʦʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʚʠʪʘʤʠʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ 

ʚʚʦʜʠʣʠ ʚ ʢʦʤʙʠʢʦʨʤʘ ʤʝʪʦʜʦʤ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʩʤʝʰʠʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʦʨʤʘʤʠ ʢʦʨʤʣʝʥʠʷ.  

ʇʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʰʨʦʪʦʤ ʩʦʝʚʳʤ ʠ ʩʦʝʡ 

ʧʦʣʥʦʞʠʨʥʦʡ (ʪʘʙʣ. 1). 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 57 ð   

 

ʊʘʙʣʠʮʘ 1. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦ-ʙʝʣʢʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ  

ʢʦʤʙʠʢʦʨʤʘ,% 

ʇʦʢʘʟʘʪʝʣʴ 

ʂʦʨʤʘ 

ʰʨʦʪ 

ʩʦʝʚʳʡ 

ʩʦʷ 

ʧʦʣʥʦʞʠʨʥʘʷ 

ʞʤʳʭ 

ʨʳʞʠʢʦʚʳʡ 

ʞʤʳʭ 

ʧʦʜʩʦʣʥʝʯʥʳʡ 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ, 

ʂʢʘʣ/100 ʛ 
222,00 334,00 270,00 211,00 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ 38,54 35,27 36,77 27,17 

ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ 7,07 6,15 12,46 17,92 

ʉʳʨʦʡ ʞʠʨ 2,67 15,16 13,46 13,11 

ʂʘʣʴʮʠʡ 0,26 0,24 0,44 0,32 

ʌʦʩʬʦʨ 0,72 0,65 0,94 1,02 

ʅʘʪʨʠʡ 0,03 0,02 0,05 0,09 

ʉʫʤʤʘ ʘʤʠʥʦʢʠʩʣʦʪ: 

ʥʝʟʘʤʝʥʠʤʳʭ 
20,23 17,11 18,6 10,55 

ʟʘʤʝʥʠʤʳʭ 15,92 12,87 13,53 8,72 

 

ʊʘʢ, ʨʳʞʠʢʦʚʳʡ ʞʤʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʧʨʝʚʦʩʭʦʜʠʪ ʩʦʝʚʳʡ 

ʰʨʦʪ ʥʘ 48 ʢʢʘʣ/100ʛ (21,6%), ʥʦ ʫʩʪʫʧʘʝʪ ʩʦʠ ʧʦʣʥʦʞʠʨʥʦʡ ʥʘ 64 ʢʢʘʣ/100 ʛ (19,2%). 

ʉʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʨʳʞʠʢʦʚʦʤ ʞʤʳʭʝ ʙʳʣʦ ʙʦʣʴʰʝ, ʚ ʩʦʠ ʧʦʣʥʦʞʠʨʥʦʡ ʥʘ 1,5%, ʥʦ 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʰʨʦʪʝ ʩʦʝʚʦʤ ʥʘ 1,8%. 

ʈʳʞʠʢʦʚʳʡ ʞʤʳʭ, ʧʦ ʩʫʤʤʝ ʘʤʠʥʦʢʠʩʣʦʪ ʢʘʢ ʟʘʤʝʥʠʤʳʭ, ʪʘʢ ʠ ʥʝʟʘʤʝʥʠʤʳʭ 

ʧʨʝʚʦʩʭʦʜʠʪ ʥʘ 1,5 ʠ 2,1% ʩʦʶ ʧʦʣʥʦʞʠʨʥʫʶ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥʘ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʨʷʜʘ ʘʤʠʥʦʢʠʩʣʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʣʠʟʠʥʫ ʠ ʤʝʪʠʦʥʠʥʫ. ʐʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʦʨʤʣʝʥʠʠ ʧʪʠʮʳ ʧʦʜʩʦʣʥʝʯʥʳʡ ʞʤʳʭ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ 

ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʧʨʦʪʝʠʥʘ ʠ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʤʝʥʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ʚ ʨʳʞʠʢʦʚʦʤ ʞʤʳʭʝ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʩʦʝʚʳʤ ʰʨʦʪʦʤ ʠ ʩʦʝʡ ʧʦʣʥʦʞʠʨʥʦʡ ʥʘ 5,4 ʠ 6,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʜʥʘʢʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʜʘʞʝ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ ʚ ʢʦʤʙʠʢʦʨʤʘʭ, ʧʦʣʫʯʘʶʪ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  

ɺʚʦʜ ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ ʜʦ 20% ʚ ʢʦʤʙʠʢʦʨʤʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʟʚʦʣʠʣ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ 

ʰʨʦʪ ʩʦʝʚʳʡ ʠ ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʥʦʞʠʨʥʦʡ ʩʦʠ ʚ ʦʧʳʪʥʳʭ ʨʘʮʠʦʥʘʭ ʥʘ 3,0%, 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ - ʥʘ 1,5%. 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʠ ʧʨʦʪʝʠʥʦʚʘʷ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʢʦʤʙʠʢʦʨʤʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 

ʨʝʦʤʝʥʜʫʝʤʳʤ ʥʦʨʤʘʤ. ɺ 100 ʛ ʢʦʤʙʠʢʦʨʤʘ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ ʩʦʜʝʨʞʘʣʦʩʴ ʦʙʤʝʥʥʦʡ 

ʵʥʝʨʛʠʠ 310 ʢʢʘʣ, ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï 24%; ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ ï 315 ʢʢʘʣ ʠ 23%, ʪʨʝʪʴʝʛʦ 

ʧʝʨʠʦʜʘ ï 325 ʢʢʘʣ ʠ 21%, ʯʝʪʚʝʨʪʦʛʦ ʧʝʨʠʦʜʘ ï 325 ʢʢʘʣ ʠ 20% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʧʳʪʥʳʝ ʢʦʤʙʠʢʦʨʤʘ ʦʪʣʠʯʘʣʠʩʴ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʣʝʪʯʘʪʢʠ (4,58-5,98%), 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ (4,00%). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ ʥʝ ʩʢʘʟʘʣʦʩʴ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʪʘʙʣ. 2). 

 



ð 58 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʊʘʙʣʠʮʘ 2. 

ʆʩʥʦʚʥʳʝ ʟʦʦʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ  

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 
1-ʷ 

ʦʧʳʪʥʘʷ 
2-ʷ ʦʧʳʪʥʘʷ 3-ʷ ʦʧʳʪʥʘʷ 

ʉʦʭʨʘʥʥʦʩʪʴ,% 99,0 100,0 99,0 100,0 

ɾʠʚʘʷ ʤʘʩʩʘ, ʛ 2186,7 2243,8 2125,8 2099,4 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʛ 51,0 52,4 49,6 49 

ʈʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 1 ʛʦʣʦʚʫ, ʛ/ʩʫʪ 100,4 99,5 101,3 102,6 

ɿʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ 

ʤʘʩʩʳ, ʢʛ 
1,97 1,90 2,04 2,10 

 

ɺ ʢʦʥʮʝ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ  ʥʘʠʙʦʣʴʰʫʶ ʞʠʚʫʶ ʤʘʩʩʫ ʠʤʝʣʠ ʙʨʦʡʣʝʨʳ, 

ʧʦʣʫʯʘʚʰʠʝ ʢʦʤʙʠʢʦʨʤʘ ʩ 12,5% ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ. ʈʘʟʥʠʮʘ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ  ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʩʦʩʪʘʚʠʣʘ 3%. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʚʦʜʘ ʨʳʞʠʢʦʚʦʛʦ 

ʞʤʳʭʘ ʜʦ 20% ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ 5,2-6,4% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʨʫʧʧʦʡ, ʧʦʣʫʯʘʚʰʝʡ 12,5% ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ, ʠ ʥʘ 2,7-3,9% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʅʘʠʙʦʣʴʰʠʡ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʟʘ ʧʝʨʠʦʜ 

ʚʳʨʘʱʠʚʘʥʠʷ ʥʘʙʣʶʜʘʣʩʷ ʚ ʛʨʫʧʧʝ ʧʦʣʫʯʘʚʰʝʡ ʢʦʤʙʠʢʦʨʤ ʩ 12,5% ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ 

- 52,4 ʛ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʳʪʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ ʩ 12,5% ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ  

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ 3,5%. ʆʜʥʘʢʦ 

ʫʚʝʣʠʯʝʥʠʝ ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ ʜʦ 15 ʠ 20% ʫʚʝʣʠʯʠʚʘʣʦ 

ʟʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ ʧʪʠʮʳ ʥʘ 3,5 ʠ 6,5%. 

ɼʣʷ ʦʮʝʥʢʠ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʙʨʦʡʣʝʨʦʚ ʚ 42-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʧʨʦʚʝʜʝʥ 

ʢʦʥʪʨʦʣʴʥʳʡ ʫʙʦʡ ʠ ʘʥʘʪʦʤʠʯʝʩʢʘʷ ʨʘʟʜʝʣʢʘ ʪʫʰʝʢ. ʄʘʩʩʘ ʧʦʪʨʦʰʝʥʦʡ ʪʫʰʢʠ 1-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘʠʙʦʣʴʰʘʷ ʠ ʩʦʩʪʘʚʠʣʘ 1540 ʛ, ʯʪʦ ʚʳʰʝ ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 4,0% ʠ 2-

ʡ, ʠ 3-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘ 6,7 ʠ 8,7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʋʙʦʡʥʳʡ ʚʳʭʦʜ ʙʨʦʡʣʝʨʦʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʢʦʤʙʠʢʦʨʤ ʩ 

12,5% ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ, ʙʦʣʴʰʝ ʥʘ 0,9% ʢʦʥʪʨʦʣʷ, ʘ ʫ ʙʨʦʡʣʝʨʦʚ 2-ʡ ʠ 3-ʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʢʦʤʙʠʢʦʨʤ ʩ 15 ʠ 20% ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ, ʥʘ ʫʨʦʚʥʝ 

ʢʦʥʪʨʦʣʴʥʦʡ (ʪʘʙʣ. 3). ɺʳʭʦʜ ʤʷʩʘ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʦʣʴʰʝ ʥʘ 5,0%, ʘ 2-ʡ ʠ 3-ʡ 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘ 2,5 ʠ 3,3%. 

ʊʘʙʣʠʮʘ 3. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚ ʨʘʩʯʝʪʝ ʥʘ 1000 ʛʦʣʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 1-ʷ ʦʧʳʪʥʘʷ 2-ʷ ʦʧʳʪʥʘʷ 3-ʷ ʦʧʳʪʥʘʷ 

ʋʙʦʡʥʳʡ ʚʳʭʦʜ, % 69,30 70,20 69,50 69,10  

ɺʳʭʦʜ ʤʷʩʘ ʠ ʩʫʙʧʨʦʜʫʢʪʦʚ, ʢʛ 1500,2 1575,1 1462,7 1450,7  

ʇʨʠʙʳʣʴ, ʨʫʙ 19671,1 35807,3 28975,5 31513,1  

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ, % 22,3 46,1 38,0 43,2  

 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʥʠʞʝʥʠʝ ʚʳʭʦʜʘ ʤʷʩʘ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ  ʠ ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ 

ʢʦʨʤʘ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʦʧʨʘʚʜʘʥʦ. ʋʩʪʘʥʦʚʣʝʥʘ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʨʳʞʠʢʦʚʦʛʦ 

ʞʤʳʭʘ ʠ ʩʥʠʞʝʥʠʝʤ ʩʪʦʠʤʦʩʪʠ 1ʪ ʢʦʤʙʠʢʦʨʤʘ. ʊʘʢ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʚʦʜʘ ʨʳʞʠʢʦʚʦʛʦ 

ʞʤʳʭʘ ʜʦ 20% ʚ ʩʪʨʫʢʪʫʨʫ ʢʦʤʙʠʢʦʨʤʘ,  ʩʪʦʠʤʦʩʪʴ 1 ʪʦʥʥʳ ʢʦʤʙʠʢʦʨʤʘ ʩʥʠʞʘʝʪʩʷ ʥʘ 

15,7-29,1%. ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦʪʨʝʙʣʝʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ  ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʤʝʥʴʰʝ: ʚ 1-ʡ ʛʨʫʧʧʝ ð ʥʘ 19,2%, ʚʦ 2-ʡ ð ʥʘ 21,5%, ʚ 3-ʡ ð 

ʥʘ 27,5%. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʧʦʪʨʝʙʣʷʚʰʠʭ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 59 ð   

 

ʢʦʤʙʠʢʦʨʤʘ ʩ 12,5-15-20% ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʚʳʰʝ ʥʘ 

23,8-15,7- 20,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ  ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 12,5% 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʟʦʦʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ 1 ʪʦʥʥʳ ʢʦʤʙʠʢʦʨʤʘ ʠ ʧʦʚʳʩʠʪʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦ 20% ʨʳʞʠʢʦʚʦʛʦ ʞʤʳʭʘ ʚ 

ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ ʙʨʦʡʣʝʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʦ ʟʘ ʩʯʝʪ 

ʫʤʝʥʴʰʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʢʦʤʙʠʢʦʨʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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This article discusses the ancient nomadic routes of the clans and tribes of the Kazakhs 
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ɼʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢʘʟʘʭʩʢʠʭ ʞʫʟʦʚ ʢ ʈʦʩʩʠʠ ʫ ʢʘʟʘʭʦʚ ʥʝ ʙʳʣʦ ʦʩʝʜʣʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʟʝʤʣʝʜʝʣʠʷ. ɺ ʦʩʥʦʚʥʦʤ ʦʥʠ ʚʝʣʠ ʢʦʯʝʚʥʠʯʝʩʢʫʶ ʞʠʟʥʴ ʩ ʢʨʫʛʣʦʛʦʜʠʯʥʳʤ 

ʮʠʢʣʦʤ. ʂʦʯʝʚʘʥʠʝ ʢʘʢ ʩʘʤʦ ʧʦ ʩʝʙʝ ï ʵʪʦ ʦʜʥʘ ʠʟ ʬʦʨʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʘʜʠʝʡ ʩʝʟʦʥʦʚ ʛʦʜʦʚʦʛʦ ʮʠʢʣʘ. ʕʪʦ ʚʝʩʝʥʥʝ-ʣʝʪʥʷʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʧʘʩʘ 

ʩʢʦʪʘ ʥʘ ʧʘʩʪʙʠʱʘʭ, ʦʩʝʥʥʝ-ʟʠʤʥʝʝ ʢʦʯʝʚʘʥʠʝ ʥʘ ʪʝʧʣʳʭ ʢʣʠʤʘʪʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘʭ.  ʆʙʳʯʥʦʡ ʟʦʥʦʡ ʢʦʯʝʚʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʙʳʣʠ ʶʛ, ʶʛʦ-ʟʘʧʘʜ, 

ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʂʘʟʘʭʩʪʘʥʘ. ʕʪʠ ʦʙʰʠʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʧʫʩʪʳʥʠ, 

ʧʦʣʫʧʫʩʪʳʥʠ ʠ ʧʦʣʳʥʥʳʝ ʩʪʝʧʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʛʣʠʥʠʩʪʦʡ ʠ ʩʦʣʦʥʮʝʚʘʪʦʡ ʧʦʯʚʦʡ.  

ɻʦʚʦʨʷ ʦ ʢʘʟʘʭʘʭ ʄʣʘʜʰʝʛʦ ʞʫʟʘ, ʤʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʳʜʝʣʷʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʟʦʥʳ ʠʭ ʢʦʯʝʚʘʥʠʷ, ʵʪʦ: ʧʣʘʪʦ ʋʩʪʶʨʪ, ʧʦʣʫʦʩʪʨʦʚ ʄʘʥʛʳʩʪʘʫ, ʇʨʠʢʘʩʧʠʡʩʢʠʝ ʩʪʝʧʠ, 

ʄʫʛʦʜʞʘʨʩʢʠʝ ʛʦʨʳ, ʧʝʩʢʠ ʄʘʣʳʝ ʠ ɹʦʣʴʰʠʝ ɹʘʨʩʫʢʠ, ʊʫʨʛʘʡʩʢʠʝ ʩʪʝʧʠ, 

ʇʨʠʘʨʘʣʴʩʢʠʝ ʂʘʨʘʢʫʤʳ, ʂʟʳʣʢʫʤʳ ʠ ʪ.ʜ. [1, 496].  ʕʪʘ ʪʝʨʨʠʪʦʨʠʷ ʧʦʯʪʠ ʙʦʣʝʝ 

ʧʦʣʦʚʠʥʳ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʟʦʥʦʡ ʯʠʩʪʦʛʦ ʢʦʯʝʚʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ. ʂʘʢ ʨʘʟ ʥʘ ʵʪʠʭ 

ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʧʨʦʩʪʦʨʘʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʙʦʣʴʰʠʥʩʪʚʦʤ ʙʳʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʨʦʜʦʧʣʝʤʝʥʥʳʝ ʛʨʫʧʧʳ ʘʜʘʡʮʝʚ, ʪʘʙʳʥʮʝʚ, ʪʘʤʠʥʮʝʚ, ʪʦʨʪʢʘʨʠʥʮʝʚ,  ʰʝʢʪʠʥʮʝʚ, 

ʰʦʤʝʢʝʝʚ ʠ ʜʨʫʛʠʭ. ɼʣʷ ʥʘʩʝʣʝʥʠʷ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʠ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʧʘʩʪʙʠʱʥʦ-ʢʦʯʝʚʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ, ʧʨʠ ʢʦʪʦʨʦʤ ʣʝʪʦʤ ʩʢʦʪ 

ʧʘʩʩʷ ʥʘ ʩʝʚʝʨʥʳʭ, ʟʠʤʦʡ ʥʘ ʶʞʥʳʭ ʧʘʩʪʙʠʱʘʭ ʥʘ ʧʦʜʥʦʞʥʦʤ ʢʦʨʤʫ. ɿʠʤʦʡ, ʢʦʛʜʘ 

ʩʥʝʛ ʧʣʦʪʥʦ ʧʦʢʨʳʚʘʣ ʢʦʚʳʣʴʥʳʝ ʩʪʝʧʠ ʩʝʚʝʨʥʳʭ ʧʘʩʪʙʠʱ, ʦʥʠ ʜʝʣʘʣʠʩʴ 

ʤʘʣʦʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʚʳʧʘʩʘ. ɺ ʟʘʩʥʝʞʝʥʥʳʭ ʩʪʝʧʷʭ ʤʦʛʣʠ ʪʝʙʝʥʝʚʘʪʴ (ʩʧʦʩʦʙʥʦʩʪʴ 

ʜʦʙʳʚʘʪʴ ʢʦʨʤ ʠʟ-ʧʦʜ ʩʥʝʛʘ ʢʦʧʳʪʘʤʠ) ʪʦʣʴʢʦ ʪʘʙʫʥʳ ʣʦʰʘʜʝʡ. ʆʩʪʘʣʴʥʳʝ ʚʠʜʳ ʩʢʦʪʘ 

ʚ ʚʠʜʝ ʚʝʨʙʣʶʜʦʚ ʠ ʦʚʝʮ ʥʝ ʠʤʝʣʠ ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʚ ʢʦʥʮʝ ʣʝʪʘ ʠ ʥʘʯʘʣʝ 

ʦʩʝʥʠ ʢʘʟʘʭʠ-ʢʦʯʝʚʥʠʢʠ ʄʣʘʜʰʝʛʦ ʞʫʟʘ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʫʭʦʜʠʣʠ ʩ 

ʣʝʪʦʚʦʢ ʧʨʠʫʨʘʣʴʩʢʠʭ ʩʪʝʧʝʡ ʥʘ ʶʛ ʯʝʨʝʟ ʧʣʘʪʦ ʋʩʪʶʨʪ. ɺ ʥʘʯʘʣʝ ʤʘʨʪʘ ʦʥʠ 

ʧʨʦʜʝʣʳʚʘʣʠ ʵʥʝʨʛʠʯʥʳʡ ʦʙʨʘʪʥʳʡ ʧʫʪʴ ʥʘ ʩʝʚʝʨʥʫʶ ʋʩʪʶʨʪʩʢʫʶ ʨʘʚʥʠʥʫ. ɹʳʩʪʨʦʪʘ 

ʦʙʨʘʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʜʠʢʪʦʚʘʣʦʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʟʘʩʪʘʪʴ ʩʥʝʛʦʚʫʶ ʚʦʜʫ ʚ ʩʪʝʧʠ ʧʦ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 61 ð   

 

ʧʫʪʠ ʚʦʟʚʨʘʱʝʥʠʷ ʥʘ ʜʞʘʡʣʘʫ. ʆʪʨʳʪʳʝ ʝʱʝ ʩ ʥʝʟʘʧʘʤʷʪʥʳʭ ʚʨʝʤʝʥ ʢʦʣʦʜʮʳ ʥʝ ʤʦʛʣʠ 

ʚʳʜʝʨʞʘʪʴ ʥʘʛʨʫʟʢʫ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʦʛʦ ʩʢʦʪʘ ʠ ʟʘʯʘʩʪʫʶ ʥʘʭʦʜʠʣʠʩʴ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ 20-40 ʢʠʣʦʤʝʪʨʦʚ. ʇʝʨʝʜʚʠʞʝʥʠʝ ʦʪʦʱʘʚʰʠʭ ʟʘ ʟʠʤʫ 

ʣʦʰʘʜʝʡ ʠ ʦʚʝʮ ʙʳʣʠ ʛʫʙʠʪʝʣʴʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʜʣʷ ʧʦʩʣʝʜʥʠʭ, ʪʘʢ ʢʘʢ, ʯʪʦʙʳ 

ʥʘʧʦʠʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʢʦʪʘ, ʧʨʠʭʦʜʠʣʦʩʴ ʟʘʪʨʘʯʠʚʘʪʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʫʩʠʣʠʡ. 

ʂ ʪʦʤʫ ʞʝ, ʥʝʨʝʜʢʦ ʚʦʜʘ ʚ ʢʦʣʦʜʮʘʭ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʛʣʫʙʠʥʝ 40-50 ʤʝʪʨʦʚ. ʋʯʠʪʳʚʘʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʨʦʜʦʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʠ, ʩ ʜʘʣʴʥʝʡʰʠʤ 

ʥʝʠʟʙʝʞʥʳʤ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝʤ ʤʘʩʩ ʩʪʘʜ, ʪʘʙʫʥʦʚ, ʢʦʯʝʚʥʠʢʠ ï ʢʘʟʘʭʠ ʩʪʘʨʘʣʠʩʴ 

ʠʟʙʝʛʘʪʴ ʪʘʢʠʭ ʩʠʪʫʘʮʠʠ.   

ʇʦʤʠʤʦ ʫʩʪʶʨʪʩʢʦʛʦ ʧʫʪʠ, ʥʝʢʦʪʦʨʳʝ ʢʘʟʘʭʩʢʠʝ ʨʦʜʳ (ʦʩʦʙʝʥʥʦ ʪʦʨʪʢʘʨʘ, 

ʰʝʢʪʠ, ʰʦʤʝʢʝʡ, ʢʝʪʝ ʠ ʜʨ.) ʫʭʦʜʠʣʠ ʩʦ ʩʚʦʠʤʠ ʩʪʘʜʘʤʠ ʜʘʣʝʢʦ ʥʘ ʶʛ ʚʜʦʣʴ ʉʳʨʜʘʨʴʠ ʚ 

ʧʨʝʜʝʣʳ ɹʫʭʘʨʩʢʦʛʦ ʵʤʠʨʘʪʘ ʚ ʂʳʟʳʣʢʫʤʳ. ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʪʦʛʦ, ʯʪʦ ʢʘʟʘʭʠ 

ʄʣʘʜʰʝʛʦ ʞʫʟʘ ʢʦʯʝʚʘʣʠ ʥʘ ʛʨʘʥʠʮʘʭ ʫʟʙʝʢʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʥʘ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱʘʭ, 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʘʚʟʦʣʝʡ ɸʡʪʝʢʝ ʙʠʷ (ʊʦʨʪʢʘʨʘ) ʚ ʅʫʨʘʪʝ (ʩʦʚʨʝʤʝʥʥʘʷ ʅʘʚʦʡʠʩʢʘʷ 

ʦʙʣʘʩʪʴ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ). ʆʪʤʝʪʠʤ, ʯʪʦ ʜʝʜ ɸʡʪʝʢʝ ʙʠʷ ʟʥʘʤʝʥʠʪʳʡ ɾʘʣʦʥʪʦʩ 

ʙʘʭʘʜʫʨ ʙʳʣ ʧʨʘʚʠʪʝʣʝʤ ʉʘʤʘʨʢʘʥʜʘ ʚ XVII ʚʝʢʝ.  

ʇʦ ʚʦʟʚʨʘʱʝʥʠʡ ʩ ʟʠʤʦʚʦʢ ʥʘ ʣʝʪʥʠʝ ʧʘʩʪʙʠʱʘ, ʵʪʠ ʨʦʜʘ ʚ ʦʪʣʠʯʠʡ ʦʪ ʢʘʟʘʭʦʚ 

ʚʦʟʚʨʘʱʘʚʰʠʭʩʷ ʧʦ ʫʩʪʶʨʪʩʢʠʤ ʪʨʘʩʩʘʤ ʥʘ ʩʝʚʝʨ, ʚʝʣʠ ʜʣʠʪʝʣʴʥʳʝ ʚʝʩʝʥʥʠʝ 

ʧʝʨʝʢʦʯʝʚʢʠ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʣʝʩʥʳʭ ʜʦʨʦʛ ʠʤʫʱʝʩʪʚʦ ʢʘʟʘʭʦʚ ʠ ʪʦʣʴʢʦ ʯʪʦ 

ʦʢʦʪʠʚʰʠʭʩʷ ʷʛʥʷʪ ʧʝʨʝʚʦʟʠʣʠ ʥʘ ʚʝʨʙʣʶʜʘʭ. ɼʥʝʚʥʦʡ ʧʝʨʝʭʦʜ ʟʘʥʠʤʘʣ ʦʢʦʣʦ 

ʜʚʘʜʮʘʪʠ ʢʠʣʦʤʝʪʨʦʚ ʩ ʦʩʪʘʥʦʚʢʘʤʠ ʥʘ ʜʚʘ-ʪʨʠ ʜʥʷ ʧʦʣʝ ʪʨʝʭ-ʯʝʪʳʨʝʭ ʢʦʯʝʚʦʢ. 

ʂʦʯʝʚʘʣʠ ʙʦʣʴʰʠʤʠ ʨʦʜʦʚʳʤʠ ʛʨʫʧʧʘʤʠ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʢʦʪʘ ʚʦʜʦʡ ʥʘ 

ʤʝʩʪʘʭ ʥʦʯʝʚʦʢ. 

ʂʦʯʝʚʘʷ ʞʠʟʥʴ ʧʨʠ ʚʩʝʡ ʩʚʦʝʡ ʧʨʦʩʪʦʪʝ ʙʳʪʠʷ, ʦʪʥʶʜʴ ʥʝ ʙʳʣʘ ʪʘʢʦʡ ʣʝʛʢʦʡ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʩʝ ʚʨʝʤʷ ʚʦʟʠʪʴ ʩʚʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʠʤʫʱʝʩʪʚʦ, ʧʦʯʪʠ ʯʪʦ ʝʞʝʜʥʝʚʥʦʝ 

ʝʛʦ ʥʘʚʴʶʯʠʚʘʥʠʝ ʠ ʨʘʟʚʴʶʯʠʚʘʥʠʝ ʚʦ ʚʨʝʤʷ ʤʥʦʛʦʪʳʩʷʯʥʦʛʦ ʧʫʪʠ, ʪʨʝʙʦʚʘʣʦ ʥʘʣʠʯʠʝ 

ʠ ʩʦʜʝʨʞʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʝʨʙʣʶʜʦʚ ʠ ʚʴʶʯʥʳʭ ʢʦʥʝʡ. ʅʘʣʠʯʠʝ ʜʝʪʝʡ, 

ʧʦʞʠʣʳʭ, ʙʦʣʴʥʳʭ ʩʦʟʜʘʚʘʣʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʧʝʨʝʜʚʠʞʝʥʠʠ, ʦʩʦʙʝʥʥʦ ʚ 

ʭʦʣʦʜ ʠ ʩʪʫʞʫ.   

ʂʦʯʝʚʥʠʢʠ-ʢʘʟʘʭʠ, ʢʦʯʫʷ ʢʨʫʛʣʳʡ ʛʦʜ, ʦʪʥʶʜʴ ʥʝ ʩʦʚʝʨʰʘʣʠ ʩʣʫʯʘʡʥʳʭ 

ʧʝʨʝʜʚʠʞʝʥʠʡ, ʘ ʠʤʝʣʠ ʯʝʪʢʦ ʨʘʟʛʨʘʥʠʯʝʥʥʫʶ çʜʦʨʦʞʥʫʶ ʢʘʨʪʫè, ʛʜʝ ʢʘʞʜʳʡ ʨʦʜ 

ʜʚʠʛʘʣʩʷ ʩʦ ʩʚʦʠʤʠ ʩʪʘʜʘʤʠ ʧʦ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʤʩʷ ʪʨʘʩʩʘʤ, ʤʝʩʪʘʤ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʨʦʯʠʱ, ʥʦʯʝʚʦʢ.     

ɽʱʝ ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʂʘʟʘʭʩʢʦʛʦ ʭʘʥʩʪʚʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʝʣʠʢʦʡ ʩʪʝʧʠ ʫʞʝ 

ʩʣʦʞʠʣʩʷ ʪʦʪ ʪʠʧ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʤʳ ʥʘʟʳʚʘʝʤ ʢʦʯʝʚʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ. ʉʦ 

ʚʨʝʤʝʥ ʧʝʨʚʳʭ ʢʦʯʝʚʥʠʢʦʚ ʩʘʢʦʚ, ʛʫʥʥʦʚ, ʪʶʨʢʦʚ ʚ ʥʘʰʠʭ ʩʪʝʧʷʭ ʫʪʚʝʨʜʠʣʦʩʴ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦʝ ʢʦʯʝʚʘʥʠʝ ʧʦ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤʫ ʤʘʨʰʨʫʪʫ ʩʝʚʝʨ-ʶʛ. ɼʘʞʝ ʧʦʩʣʝ 

ʤʦʥʛʦʣʴʩʢʠʭ ʟʘʚʦʝʚʘʥʠʠ ʙʳʣʘ ʩʦʭʨʘʥʝʥʘ ʪʘʢʘʷ ʬʦʨʤʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʩ 

ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʤʝʩʪʥʳʭ ʪʶʨʢʩʢʠʭ, ʘ ʪʘʢʞʝ ʧʨʠʰʣʳʭ ʤʦʥʛʦʣʴʩʢʠʭ ʨʦʜʦʚ 

ʠ ʧʣʝʤʝʥ.  ʊʝʨʨʠʪʦʨʠʷ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʩʦ ʩʚʦʝʡ ʢʣʠʤʘʪʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʩʪʝʧʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩʚʦʝʡ ʟʠʤʥʝʡ 

ʩʫʨʦʚʦʩʪʴʶ ʠ ʣʝʪʥʝʡ ʙʦʛʘʪʦʡ ʪʨʘʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʢʦʚʳʣʴʥʦʩʪʴʶ. ɺ ʣʶʙʫʶ 

ʠʩʪʦʨʠʯʝʩʢʫʶ ʵʧʦʭʫ, ʨʦʜʳ ʠ ʧʣʝʤʝʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʤʦʛʣʠ ʚʝʩʪʠ ʩʚʦʝ 

ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʪʦʣʴʢʦ ʢʨʫʛʣʦʛʦʜʠʯʥʳʤ ʢʦʯʝʚʘʥʠʝʤ.  

ɺʦ ʚʨʝʤʝʥʘ ɿʦʣʦʪʦʡ ʆʨʜʳ, ʢʦʯʝʚʳʝ ʧʣʝʤʝʥʘ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ï ʀʣʝʢʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʩʪʘʚʣʷʣʠ ʙʦʝʚʫʶ ʤʦʱʴ ʭʘʥʦʚ ʉʘʨʘʷ-ɹʘʪʫ, ʉʘʨʘʷ ɹʝʨʢʝ. ʀʥʪʝʨʝʩʥʦ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʩʣʦʞʠʚʰʝʤʩʷ ʂʘʟʘʭʩʢʦʤ ʭʘʥʩʪʚʝ, ʠʤʝʥʥʦ ʄʣʘʜʰʝʤʫ ʞʫʟʫ ʙʳʣʦ ʜʘʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ çʂʽʰʽ ʞײʟʛʝ ץʦʣʳʥʘ ʥʘʡʟʘ ʙʝʨʽʧ ʞʘʫסʘ ץʦʡ!è (ɼʘʡ ʄʣʘʜʰʝʤʫ ʞʫʟʫ ʚ ʨʫʢʠ 



ð 62 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʢʦʧʴʝ ʠ ʧʦʩʪʘʚʴ ʧʨʦʪʠʚ ʚʨʘʛʘ!). ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʨʦʜʳ ʠ ʧʣʝʤʝʥʘ ʄʣʘʜʰʝʛʦ ʞʫʟʘ 

ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʚʳʥʦʩʣʠʚʳʤʠ ʠ ʟʘʢʘʣʝʥʥʳʤʠ ʚ ʩʚʦʝʡ ʩʫʨʦʚʦʩʪʠ ʞʠʟʥʠ, ʬʦʨʤʦʡ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʢʦʯʝʚʘʥʠʷ, ʧʦʩʪʦʷʥʥʦʡ ʙʦʨʴʙʳ ʩ ʧʨʠʨʦʜʦʡ. ɼʨʫʛʦʡ 

ʬʘʢʪʦʨ ʢʨʝʧʦʩʪʠ ʜʫʭʘ ʠ ʤʫʞʝʩʪʚʘ ʨʦʜʦʚ ʄʣʘʜʰʝʛʦ ʞʫʟʘ ï ʵʪʦ ʧʦʩʪʦʷʥʥʦʝ ʚʦʦʨʫʞʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʙʦʝʚʳʭ ʩʪʳʯʢʘʭ ʩ ʢʘʣʤʘʢʘʤʠ, ʙʘʰʢʠʨʘʤʠ, ʫʟʙʝʢʘʤʠ ʠ 

ʜʨʫʛʠʤʠ.   

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ɿʦʣʦʪʦʡ ʆʨʜʳ ʚ XV ʚʝʢʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʝʣʠʢʦʡ 

ʩʪʝʧʠ ʚʦʟʥʠʢʣʠ ʂʨʳʤʩʢʦʝ, ʂʘʟʘʥʩʢʦʝ, ʉʠʙʠʨʩʢʦʝ, ɸʩʪʨʘʭʘʥʩʢʦʝ, ɻʦʩʫʜʘʨʩʪʚʦ ʢʦʯʝʚʳʭ 

ʫʟʙʝʢʦʚ, ʅʦʛʘʡʩʢʘʷ ʆʨʜʘ. ʀʤʝʥʥʦ ʠʟ ʅʦʛʘʡʩʢʦʡ ʆʨʜʳ ʚ ʙʫʜʫʱʝʤ ʫʢʦʤʧʣʝʢʪʦʚʘʣʠʩʴ 

ʧʣʝʤʝʥʘ ʠ ʨʦʜʳ ʄʣʘʜʰʝʛʦ ʞʫʟʘ ʢʘʟʘʭʦʚ. ʇʦʷʚʠʚʰʠʝʩʷ ʚ 20-ʭ ʛʦʜʘʭ XVII ʚʝʢʘ ʥʘ 

ʙʝʨʝʛʘʭ ɾʘʠʢʘ (ʋʨʘʣʘ) ʠ ɽʜʠʣʷ (ɺʦʣʛʠ) ʪʦʨʛʘʫʪʳ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʚʭʦʜʠʣʠ ʚ 

ʆʡʨʘʪʩʢʠʡ ʩʦʶʟ, ʧʦʪʝʩʥʠʣʠ ʥʦʛʘʝʚ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʩʝʚʝʨʥʝʝ ɺʦʣʛʠ, ʂʘʚʢʘʟʘ ʠ ʜʦʥʩʢʠʭ 

ʩʪʝʧʝʡ. ʀʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʦʛʘʝʚïʘʣʯʠʥʦʚ ʦʢʦʥʯʘʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʢʘʟʘʭʩʢʠʝ 

ʨʦʜʦʧʣʝʤʝʥʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ ʄʣʘʜʰʝʛʦ ʞʫʟʘ: ɸʣʠʤʫʣʳ, ɹʘʡʫʣʳ, ɾʝʪʳʨʫ. ɺʪʦʨʞʝʥʠʝ 

ʦʡʨʘʪʦʚ ʠ ʩʦʟʜʘʥʠʝ ʂʘʣʤʘʢʩʢʦʛʦ ʭʘʥʩʪʚʘ ʥʘ ʧʦʣʪʦʨʘ ʩʪʦʣʝʪʠʷ ʨʘʟʨʫʰʠʣʦ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʤʠʛʨʘʮʠʦʥʥʳʝ ʤʘʨʰʨʫʪʳ ʧʣʝʤʝʥ ʠ ʨʦʜʦʚ ʂʘʟʘʭʩʢʦʛʦ ʭʘʥʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʄʣʘʜʰʝʛʦ 

ʞʫʟʘ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʢʘʟʘʭʩʢʠʭ ʞʫʟʦʚ, ʢʘʢ ʠ ʢʦʛʜʘ ʦʥʠ ʚʦʟʥʠʢʣʠ, ʧʨʠʯʠʥʳ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʤʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʥʘʝʤ ʧʦ ʧʨʝʜʘʥʠʷʤ ʩʘʤʠʭ ʢʘʟʘʭʦʚ. ʇʦ 

ʢʦʩʚʝʥʥʳʤ ʜʘʥʥʳʤ, ʘ ʪʘʢʞʝ ʧʦ ʨʘʙʦʪʘʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʤʦʞʥʦ ʣʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʂʘʟʘʭʩʢʦʝ ʭʘʥʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʣʠ ʥʝ ʪʦʣʴʢʦ ʪʨʠ ʞʫʟʘ (ɹʦʣʴʰʦʡ, ʉʨʝʜʥʠʡ, 

ʄʣʘʜʰʠʡ), ʥʦ ʝʱʝ ʚʭʦʜʠʣʠ ʂʘʨʘʢʘʣʧʘʢʩʢʘʷ, ʂʠʨʛʠʟʩʢʘʷ ʦʨʜʳ, ʜʚʘ ʫʣʫʩʘ ʂʘʪʘʛʘʥ ʠ 

ʫʣʫʩ ʂʫʨʘʤʘ [2]. ʅʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʵʪʘʧʘʭ ʵʪʠ çʞʫʟʳè ʦʪʢʦʣʦʣʠʩʴ ʦʪ 

ʥʘʰʠʭ ʩʪʝʧʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʩʠʣʫ ʧʦʣʠʪʠʯʝʩʢʠʭ ʢʘʪʘʢʣʠʟʤʦʚ. ʆʩʦʙʝʥʥʦ ʚ ʛʦʜʳ 

ʢʘʟʘʭʩʢʦ-ʜʞʫʥʛʘʨʩʢʠʭ ʚʦʡʥ.     

ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʫʭʦʜʘ ʠʟ ʙʘʩʩʝʡʥʘ ʨʝʢ ɺʦʣʛʠ ʠ ʋʨʘʣʘ ʢʘʣʤʘʢʦʚ-ʪʦʨʛʘʫʪʦʚ ʚ 1771 

ʛʦʜʫ ʥʘ ʠʩʪʦʨʠʯʝʩʢʫʶ ʨʦʜʠʥʫ ʚ ɼʞʫʥʛʘʨʠʶ, ʠʭ ʪʨʘʛʠʯʝʩʢʦʡ ʩʫʜʴʙʳ ʠʟ-ʟʘ ʧʦʯʪʠ 

ʧʦʣʥʦʛʦ ʠʩʪʨʝʙʣʝʥʠʷ ʧʦ ʜʦʨʦʛʝ ʢʘʟʘʭʘʤʠ, ʧʨʠʚʦʣʴʥʳʝ ʩʪʝʧʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʤʝʞʜʫʨʝʯʴʷ ʦʩʪʘʣʠʩʴ ʩʚʦʙʦʜʥʳʤʠ. ʅʘ ʵʪʠ ʪʝʨʨʠʪʦʨʠʠ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʥʘʯʘʣʠ 

ʧʝʨʝʛʦʥʷʪʴ ʩʚʦʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʪʘʜʘ ʢʘʟʘʭʩʢʠʝ ʨʦʜʘ ʧʦʢʦʣʝʥʠʷ ɹʘʡʫʣʳ. ʇʦʩʣʝ 

ʦʞʝʩʪʦʯʝʥʥʦʡ ʙʦʨʴʙʳ ʢʘʟʘʭʦʚ ʧʦʜ ʧʨʝʜʚʦʜʠʪʝʣʴʩʪʚʦʤ ʉʳʨʳʤ ʙʘʪʳʨʘ ʩ ʨʫʩʩʢʠʤʠ 

ʚʦʡʩʢʘʤʠ ʠ ʢʘʟʘʢʘʤʠ ʚ 80-90 ʛʦʜʘʭ XVIII ʚʝʢʘ, ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʠʤʧʝʨʘʪʦʨʘ ʇʘʚʣʘ 

ʨʘʟʨʝʰʠʣʦ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʨʘʟʦʚʘʪʴ ʚ 1801 ʛʦʜʫ ɺʥʫʪʨʝʥʥʶʶ ʆʨʜʫ (ɹʦʢʝʝʚʩʢʘʷ 

ʆʨʜʘ). ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʙʘʡʫʣʠʥʮʝʚ ʧʨʦʚʦʜʠʣʘ çʢʳʩʪʘʫè ʚ ʩʝʚʝʨʥʦʤ 

ʇʨʠʢʘʩʧʠʡ.  ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʠʤʘ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʘʝʪ ʪʨʘʜʠʮʠʦʥʥʦ ʤʷʛʢʦʡ 

ʠʟ-ʟʘ ʤʦʨʩʢʠʭ ʤʫʩʩʦʥʦʚ ʠ ʩʪʝʧʥʳʝ ʧʨʦʩʪʦʨʳ ʧʨʠʛʦʜʥʳ ʢ ʪʝʙʝʥʝʚʢʝ. ʆʩʪʘʣʴʥʳʝ ʨʦʜʦʚʳʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʦʩʝʥʠ ʚʦʟʚʨʘʱʘʣʠʩʴ ʚ ʧʨʝʜʝʣʳ ɿʘʢʘʩʧʠʷ ʠ ɹʝʩʢʘʣʳ 

(ʢʘʟʘʭʩʢʦʝ ʥʘʟʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʍʦʨʝʟʤʘ).  

ʆʙʳʯʥʦ ʙʘʡʫʣʠʥʮʳ (ɸʜʘʡ, ʐʝʨʢʝʰ, ʊʘʥʘ, ɹʘʡʙʘʢʪʳ, ʄʘʩʢʘʨ, ʂʳʟʳʣʢʫʨʪ, 

ʀʩʩʳʢ, ɽʩʝʥʪʝʤʠʨ), ʯʘʩʪʴ ʨʦʜʦʚ ɾʘʧʧʘʩ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʦʜʦʚ ɸʣʘʰʘ, ʊʘʟ, ɹʝʨʰ  

ʢʦʯʝʚʘʣʠ ʣʝʪʦʤ ʤʝʞʜʫ ʫʨʘʣʦʤ ʠ ʕʤʙʦʡ, ʧʨʠ ʦʟʝʨʘʭ ʂʘʨʘʢʦʣʴ ʠ ʨʝʢʘʭ ɹʫʣʜʫʨʪʳ, 

ʋʣʘʥʪʳ, ɾʦʩʘʣʳ, ʐʫʥʛʫʨʣʘʫ, ʂʫʣʜʘʛʘʡʪʳ, ʋʠʣʫ ʠ ʜʦ ʍʦʙʜʳ. ɿʠʤʦʡ ï ʦʢʦʣʦ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʧʨʠ ʫʩʪʴʷʭ ʋʨʘʣʘ ʠ ʕʤʙʳ, ʘ ʥʝʢʦʪʦʨʳʝ, ʦʩʦʙʝʥʥʦ ʠʟ ʨʦʜʘ ɸʜʘʡ, ʚ 

ʄʘʥʛʳʩʪʘʫ. ʅʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʨʦʜʦʚ ʊʘʟ, ɹʝʨʰ, ɸʣʘʰʘ ʧʨʦʚʦʜʠʣʠ ʟʠʤʫ ʜʘʣʝʢʦ ʥʘ ʶʛʝ ï 

ʥʘ ʙʝʨʝʛʘʭ ʉʳʨʜʘʨʴʠ, ʂʫʚʘʥʜʘʨʴʠ ʠ ʧʝʩʢʘʭ ʂʘʨʘʢʫʤʦʚ [3, 293]. ʅʫ ʚ ʦʩʥʦʚʥʦʤ, ʢʘʢ ʤʳ 

ʛʦʚʦʨʠʣʠ ʚʳʰʝ, ʨʦʜʘ ʧʦʢʦʣʝʥʠʷ ɹʘʡʫʣʳ ʩ ʥʘʯʘʣʘ XIX ʚʝʢʘ, ʧʝʨʝʤʝʩʪʠʣʠʩʴ ʚ ɺʦʣʛʦ-

ʋʨʘʣʴʩʢʦʝ ʤʝʞʜʫʨʝʯʴʝ.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 63 ð   

 

ʇʦʢʦʣʝʥʠʝ ɸʣʠʤʫʣʳ ʧʦʯʪʠ ʚʩʝʤ ʩʦʩʪʘʚʦʤ ʧʨʦʚʦʜʠʣʘ ʟʠʤʫ ʥʘ ʉʳʨʜʘʨʴʝ, 

ʂʫʚʘʥʜʘʨʴʝ, ɾʘʥʘʜʘʨʴʝ, ʚ ʧʝʩʢʘʭ ʂʘʨʘ-ɹʘʨʩʫʢ ʠ ʂʳʟʳʣʢʫʤʘʭ. ʕʪʠ ʧʝʩʢʠ ʦʪʣʠʯʘʶʪʩʷ 

ʪʝʤ, ʯʪʦ ʥʘ 80-90 % ʧʦʢʨʳʪʳ ʪʨʘʚʦʡ. ʊʘʤ ʨʘʩʪʫʪ ʨʘʟʣʠʯʥʳʝ ʧʘʩʪʙʠʱʥʳʝ ʪʨʘʚʳ: 

ʧʦʣʳʥʠ, ʚʝʨʙʣʶʞʴʠ ʢʦʣʶʯʢʠ, ʩʝʣʝʫ, ʨʘʥ ʠ ʜʨʫʛʠʝ, ʘ ʪʘʢʞʝ ʢʫʩʪʘʨʥʠʢʠ: ʢʫʷʥʩʝʫʢ, 

ʘʢʜʫʟʛʝʥ, ʠ ʜʝʨʝʚʴʷ-ʙʝʣʳʡ ʩʘʢʩʘʫʣ. ɼʨʫʛʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʭ ʧʝʩʢʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʦʥʠ ʪʷʥʫʪʩʷ ʧʦʯʪʠ ʧʨʘʚʠʣʴʥʳʤʠ ʨʷʜʘʤʠ ʭʦʣʤʦʚ, ʤʝʞʜʫ ʥʠʤʠ ʠʤʝʶʪʩʷ ʛʣʫʙʦʢʠʝ 

ʚʧʘʜʠʥʳ.  ʕʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʠʛʨʘʣʠ ʚʘʞʥʫʶ ʨʦʣʴ ʩʨʝʜʠ ʢʦʯʝʚʥʠʢʦʚ, ʪʘʢ ʢʘʢ, ʜʘʞʝ ʚ 

ʩʘʤʳʝ ʭʦʣʦʜʥʳʝ ʟʠʤʥʠʝ ʤʝʩʷʮʳ ʟʜʝʩʴ ʥʝ ʙʳʣʦ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ, ʤʝʪʝʣʝʡ, ʙʫʨʘʥʦʚ. 

ʉʚʦʝʦʙʨʘʟʠʝ ʢʣʠʤʘʪʘ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʨʝʣʴʝʬ ʂʳʟʳʣʢʫʤʦʚ ʜʝʣʘʣʦ ʵʪʫ 

ʪʝʨʨʠʪʦʨʠʶ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ - ʟʦʥʦʡ ʫʜʦʙʥʦʡ ʟʠʤʦʚʢʠ ʜʣʷ ʦʚʝʮ, ʢʦʟ, ʣʦʰʘʜʝʡ, 

ʚʝʨʙʣʶʜʦʚ ʜʘʞʝ ʚ ʩʫʨʦʚʫʶ ʟʠʤʫ ʩ ʛʣʫʙʦʢʠʤ ʩʥʝʛʦʤ. ɿʜʝʩʴ ʢʦʯʝʚʥʠʢʦʚ ʨʝʜʢʦ ʥʘʩʪʠʛʘʣ 

ʜʞʫʪ (ʧʘʜʝʞ ʩʢʦʪʘ), ʘ ʝʩʣʠ ʠ ʧʨʦʠʩʭʦʜʠʣʦ ʵʪʦ ʷʚʣʝʥʠʝ, ʪʦ ʥʝ ʥʘʥʦʩʠʣʦ ʙʦʣʴʰʦʛʦ ʚʨʝʜʘ.  

ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʘʣʠʤʫʣʠʥʮʝʚ (ʊʦʨʪʢʘʨʘ, ʂʘʨʘʢʝʩʝʢ, ʂʘʨʘʩʘʢʘʣ, ʂʝʪʝ, 

ʐʦʤʝʢʝʡ) ʢʘʢ ʨʘʟ ʠ ʫʭʦʜʠʣʠ ʚ ʧʨʝʜʝʣʳ ʂʳʟʳʣʢʫʤʦʚ, ʛʜʝ ʥʘʭʦʜʠʣʠʩʴ ʦʢʦʣʦ 2-2,5 

ʟʠʤʥʠʭ ʤʝʩʷʮʝʚ ʠ ʜʦʙʠʨʘʣʠʩʴ ʜʦ ʩʘʤʳʭ ʢʨʘʡʥʠʭ ʪʦʯʝʢ ʧʫʩʪʳʥʠ-ʫʨʦʯʠʱ ɹʝʪʝʛʝʣʠʢ, ɹʝʩ 

ʪʦʙʝ, ɸʢʙʘʡʪʘʣ, ɹʦʟʢʝʤʝʨ, ʅʫʨʘʪʘ ʥʝ ʨʘʥʴʰʝ ʩʝʨʝʜʠʥʳ ʜʝʢʘʙʨʷ.  ʃʝʪʦʤ ʞʝ ʨʦʜʦʚʳʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ɸʣʠʤʫʣʳ ʢʦʯʝʚʘʣʠ ʧʦ ʨʝʢʘʤ ʊʝʤʠʨʫ, ʕʤʙʝ, ʋʠʣʫ, ʉʘʛʳʟʝ, ʀʣʝʢʫ, 

ʍʦʙʜʝ, ʆʨʠ, ʀʨʛʠʟʫ, ʚ ʄʫʛʘʜʞʘʨʩʢʠʭ ʛʦʨʘʭ, ʇʨʠʘʨʘʣʴʩʢʠʭ ʂʘʨʘʢʫʤʘʭ. ʀʥʪʝʨʝʩʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʵʪʠʭ ʣʝʪʥʠʭ ʧʘʩʪʙʠʱʘʭ ʦʥʠ ʚ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʩʦʩʝʜʩʪʚʦʚʘʣʠ ʠ 

ʜʨʫʛʠʤʠ ʧʣʝʤʝʥʥʳʤʠ ʦʙʲʝʜʠʥʝʥʠʷʤʠ ʄʣʘʜʰʝʛʦ ʞʫʟʘ. 

ʈʦʜʘ ʧʦʢʦʣʝʥʠʷ ɾʝʪʳʨʫ ʪʦʞʝ ʢʦʯʝʚʘʣʠ ʥʘ ʦʛʨʦʤʥʳʭ ʩʪʝʧʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ 

ɺʝʣʠʢʦʡ ʩʪʝʧʠ. ʇʦʜʨʘʟʜʝʣʝʥʠʝ ɾʘʛʘʣʙʘʡʣʳ ʟʠʤʫ ʦʙʳʯʥʦ ʧʨʦʚʦʜʠʣʠ ʦʢʦʣʦ ʨʝʢ ʀʨʛʠʟ, 

ʆʨʴ, ʂʫʤʘʢ, ʉʫʛʫʥʜʫʢ ʠ ʦʢʦʣʦ ʛʦʨ ʂʘʨʘʯʘ. ʃʝʪʦʤ ʞʘʛʘʣʙʘʡʣʠʥʮʳ ʧʘʩʣʠ ʩʚʦʡ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʩʢʦʪ ʥʘ ʜʠʩʪʘʥʮʠʷʭ ʦʪ ʀʨʛʠʟʘ ʜʦ ʚʝʨʭʥʝʛʦ ʋʨʘʣʘ.   

ʇʦ ʩʨʝʜʥʝʤʫ ʪʝʯʝʥʠʶ ʋʨʘʣʘ ʦʪ ʋʨʘʣʴʩʢʘ ʜʦ ʆʨʝʥʙʫʨʛʩʢʠʭ ʩʪʝʧʝʡ ʚ ʟʠʤʥʝʝ 

ʚʨʝʤʷ, ʫʢʨʳʚʘʷʩʴ ʩʨʝʜʠ ʢʘʤʳʰʝʡ, ʢʦʯʝʚʘʣʠ ʨʦʜʘ ʊʘʤʘ ʠ ʂʝʨʜʝʨ. ʃʝʪʦʤ ʦʥʠ ʯʫʪʴ 

ʩʧʫʩʢʘʣʠʩʴ ʶʞʥʝʝ ʢ ʨʝʢʘ ɼʦʥʳʟ, ʍʦʙʜʘ, ʀʣʝʢ.  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʊʘʙʳʥʩʢʦʛʦ ʨʦʜʘ ʣʝʪʦʤ ʢʦʯʝʚʘʣʠ ʚ ʩʦʩʝʜʩʪʚʝ ʩ ʊʘʤʘ ʠ ʂʝʨʜʝʨ ʧʦ 

ʀʣʝʢʫ ʠ ʋʨʘʣʫ, ʜʨʫʛʘʷ ʯʘʩʪʴ ʦʢʦʣʦ ʨʝʢ ʊʦʙʦʣ, ʊʫʨʛʘʡ, ʉʳʨʜʘʨʴʷ, ʂʫʚʘʥʜʘʨʴʷ, ʕʤʙʘ, ʘ 

ʥʝʢʦʪʦʨʳʝ ʜʘʞʝ ʚ ʨʘʩʧʦʣʦʞʝʥʠʷʭ ʨʦʜʦʚ ʉʨʝʜʥʝʛʦ ʞʫʟʘ ʥʘ ʨʝʢʘʭ ɽʩʠʣʝ, ʉʫ. ʆʩʝʥʴʶ 

ʪʘʙʳʥʮʳ ʩʚʦʝʡ ʦʛʨʦʤʥʦʡ ʤʘʩʩʦʡ ʫʭʦʜʠʣʠ ʥʘ ʶʞʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ 

ʜʦʩʪʠʛʘʷ ʩʚʦʠʤʠ ʢʦʯʝʚʴʷʤʠ ʟʝʤʝʣʴ ɹʝʩʢʘʣʳ (ʍʦʨʝʟʤʘ), ʥʠʟʦʚʴʝʚ ɸʤʫʜʘʨʴʠ. 

ʈʦʜ ʂʝʨʝʡʪ (ʤʦʥʛʦʣʴʩʢʦʝ ʧʣʝʤʷ ʧʦʷʚʠʚʰʠʡʩʷ ʚ ʩʪʝʧʷʭ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʚ 

ʢʦʥʮʝ XII ʚ.) ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʉʳʨʜʘʨʴʝ ʫʢʨʳʚʘʷ ʩʪʘʜʘ ʚ ʢʘʤʳʰʦʚʳʭ 

ʟʘʨʦʩʣʷʭ, ʘ ʣʝʪʦ ʧʨʠʙʳʚʘʣʘ ʢ ʀʨʛʠʟʫ, ʧʦʜʥʠʤʘʷʩʴ ʥʘ ʩʝʚʝʨ ʜʦ ʛʦʨ ʂʘʨʘʯʘ ʠ ʩʨʝʜʥʝʛʦ 

ʪʝʯʝʥʠʷ ʋʨʘʣʘ. 

ʆʩʪʘʣʴʥʳʝ ʜʚʘ ʨʦʜʘ ʠʟ ʧʦʢʦʣʝʥʠʷ ɾʝʪʳʨʫ ïʊʣʝʫ ʠ ʈʘʤʘʜʘʥ ʟʠʤʫ ʪʦʞʝ 

ʧʨʦʚʦʜʠʣʠ ʚ ʥʘ ʉʳʨʜʘʨʴʝ ʠ ʂʫʚʘʥʜʘʨʴʝ ʚ ʪʝʩʥʦʤ ʩʦʩʝʜʩʪʚʝ ʩ ʂʝʨʝʠʪʘʤʠ. ʉ 

ʥʘʩʪʫʧʣʝʥʠʝʤ ʚʝʩʥʳ ʧʦʜʥʠʤʘʣʠʩʴ ʩʝʚʝʨʥʝʝ ʢ ʦʟʝʨʫ ʐʘʣʢʘʨ ʠ ʊʫʨʛʘʡʩʢʦʡ ʩʪʝʧʠ.  

ɺ ʢʦʥʮʝ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʦʜʳ ʠ ʧʣʝʤʝʥʘ, ʢʦʥʩʦʣʠʜʠʨʦʚʘʚʰʠʝʩʷ ʚ ʵʧʦʭʫ 

ɿʦʣʦʪʦʡ ʆʨʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʚʩʝʛʜʘ ʦʩʪʘʚʘʣʠʩʴ ʥʘ ʩʚʦʠʭ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʤʝʩʪʘʭ ʢʦʯʝʚʘʥʠʷ, ʚʭʦʜʷ ʠ ʚʳʭʦʜʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʦʙʲʝʜʠʥʝʥʠʡ, ʙʫʜʴ ʪʦ ɻʦʩʫʜʘʨʩʪʚʦ ʢʦʯʝʚʳʭ ʫʟʙʝʢʦʚ, ʅʦʛʘʡʩʢʘʷ ʆʨʜʘ ʠʣʠ ʂʘʟʘʭʩʢʦʝ 

ʭʘʥʩʪʚʦ.  ɺʭʦʞʜʝʥʠʝ ɺʝʣʠʢʦʡ ʩʪʝʧʠ ʚ ʩʦʩʪʘʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ, ʜʘʣʴʥʝʡʰʠʡ ʟʘʭʚʘʪ 

ʟʝʤʝʣʴ ʧʝʨʝʩʝʣʝʥʮʘʤʠ, ʨʘʟʨʫʰʠʣʦ ʪʨʘʜʠʮʠʦʥʥʳʡ ʫʢʣʘʜ ʢʦʯʝʚʥʠʯʝʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʢʘʟʘʭʦʚ ʄʣʘʜʰʝʛʦ ʞʫʟʘ.  



ð 64 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʘʷ ʟʘʜʘʯʘ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʨʝʭʩʣʦʡʥʳʭ 

ʧʣʘʩʪʠʥ ʩ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʤʷʛʢʠʤ ʟʘʧʦʣʥʠʪʝʣʝʤ ʚ ʦʜʥʦʤʝʨʥʦʡ ʧʦʩʪʘʥʦʚʢʝ. ɼʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʦʨʤ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʳʡ ʤʝʪʦʜ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʭʝʤʳ ʧʨʦʜʦʣʞʝʥʠʷ ʨʝʰʝʥʠʡ ʧʦ ʧʘʨʘʤʝʪʨʫ ʠ ʥʝʣʠʥʝʡʥʦʡ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʟʘʜʘʯʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʨʝʭʩʣʦʡʥʘʷ ʧʣʘʩʪʠʥʘ, ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ, ʬʦʨʤʘ 

ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʥʝʣʠʥʝʡʥʘʷ ʩʧʝʢʪʨʘʣʴʥʘʷ ʟʘʜʘʯʘ.  

 

Abstract 

The geometrically nonlinear problem of the stability of three-layer plates with a 

transversally soft core in a one-dimensional formulation is considered. To study the buckling 

forms a finite-difference method is developed using a scheme for continuing solutions to a 

parameter and a nonlinear spectral problem. 

Keywords: Sandwich plate, geometric nonlinearity, buckling form, nonlinear spectral 

problem. 

 

ɺʚʝʜʝʥʠʝ. 

ʂ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʦʚʨʝʤʝʥʥʦʡ ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʜʚʘ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʞʝʩʪʢʦʩʪʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʚʝʩʝ ʢʦʥʩʪʨʫʢʮʠʡ. ʅʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʚʠʜʘʤʠ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʧʦʣʥʝʥʠʝ 

ʦʙʦʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʷʚʣʷʶʪʩʷ ʪʨʝʭʩʣʦʡʥʳʝ ʩʪʝʨʞʥʠ, ʧʣʘʩʪʠʥʳ ʠ ʦʙʦʣʦʯʢʠ [1-9]. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʦʥʠ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʥʝʩʫʱʠʭ ʩʣʦʝʚ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʚʳʩʦʢʠʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ 

ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ) ʠ ʤʘʣʦʞʝʩʪʢʦʛʦ ʣʝʛʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ, ʩʣʫʞʘʱʝʛʦ 

ʜʣ̫ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʥʦʣʠʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ 

ʥʝʩʫʱʠʭ ʩʣʦʝʚ. ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʦʣʥʠʪʝʣʝʡ ʤʘʪʝʨʠʘʣʦʚ ʩ ʤʘʣʳʤ ʫʜʝʣʴʥʳʤ 

ʚʝʩʦʤ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʚʝʩʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʠʟʛʠʙʥʫʶ 

ʞʝʩʪʢʦʩʪʴ ʧʘʢʝʪʘ ʩʣʦʝʚ ʚ ʮʝʣʦʤ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ [10ï23] ʠ 

ʧʦʩʚʷʱʝʥʘ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʦ ʩʤʝʰʘʥʥʳʭ ʬʦʨʤʘʭ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʌʇʋ) 

ʪʨʝʭʩʣʦʡʥʳʭ ʧʣʘʩʪʠʥ ʚ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʤʝʥʪʥʦʛʦ ʜʦʢʨʠʪʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʅɼʉ). ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʠʭ ʌʇʋ 

ʪʨʝʭʩʣʦʡʥʳʭ ʧʣʘʩʪʠʥ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʧʝʨʝʯʥʦʛʦ ʠ ʧʨʦʜʦʣʴʥʦ-ʧʦʧʝʨʝʯʥʦʛʦ 

ʠʟʛʠʙʦʚ, ʥʘ ʙʘʟʝ ʫʪʦʯʥʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʘʥʘ ʧʦʩʪʘʥʦʚʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʳʭ 

ʟʘʜʘʯ, ʨʘʟʨʘʙʦʪʘʥ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʳʡ ʤʝʪʦʜ ʠʭ ʨʝʰʝʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʭʝʤʳ ʧʨʦʜʦʣʞʝʥʠʷ ʨʝʰʝʥʠʡ ʧʦ ʧʘʨʘʤʝʪʨʫ ʥʘʛʨʫʞʝʥʠʷ ʚ ʚʠʜʝ ʨʘʙʦʪʳ 

ʚʥʝʰʥʠʭ ʩʠʣ ʠ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʥʘʛʨʫʞʝʥʠʷ. ʆʙʦʙʱʝʥʥʳʝ 

ʧʦʩʪʘʥʦʚʢʠ ʬʠʟʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʳʭ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʣʠʥʝʡʥʳʭ ʟʘʜʘʯ ʨʘʩʩʤʦʪʨʝʥʳ ʚ 



ð 66 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

[24ï27]. ʅʝʣʠʥʝʡʥʳʝ ʟʘʜʘʯʠ ʪʝʦʨʠʠ ʤʷʛʢʠʭ ʩʝʪʯʘʪʳʭ ʦʙʦʣʦʯʝʢ ʠʟʫʯʝʥʳ ʚ [28ï37]. 

ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʳʭ ʟʘʜʘʯ ʧʨʦʚʝʜʝʥʦ ʚ [38ï42]. 

1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ.  

 

   ʘ)     ʙ) 
ʈʠʩ. 1. ʉʭʝʤʘ ʩʦʝʜʠʥʝʥʠʷ ʪʨʝʭʩʣʦʡʥʦʡ ʧʘʥʝʣʠ ʩ ʧʦʜʢʨʝʧʣʷʶʱʠʤ ʩʪʝʨʞʥʝʤ 

(ʘ); ʩʭʝʤʘ ʥʘʛʨʫʞʝʥʠʷ ʪʨʝʭʩʣʦʡʥʦʡ ʧʣʘʩʪʠʥʳ (ʙ) 

 

ʀʟʫʯʘʶʪʩʷ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʷ ʅɼʉ ʙʝʩʢʦʥʝʯʥʦ ʰʠʨʦʢʠʭ ʪʨʝʭʩʣʦʡʥʳʭ ʧʣʘʩʪʠʥ 

ʩ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʤʷʛʢʠʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. ɼʣʠʥʘ ʧʣʘʩʪʠʥʳ ʨʘʚʥʘ a, ʪʦʣʱʠʥʘ 

ʟʘʧʦʣʥʠʪʝʣʷ 2h, ʪʦʣʱʠʥʳ ʥʝʩʫʱʠʭ ʩʣʦʝʚ ʝʩʪʴ )(2 kh
, 

2,1=k
, ï ʥʦʤʝʨ ʩʣʦʷ. ʅʘ ʨʠʩ. 1. 

ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʥʘʛʨʫʞʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʧʝʨʝʯʥʦʡ ʠʟʛʠʙʘʶʱʝʡ ʥʘʛʨʫʟʢʦʡ ʠ ʦʩʝʚʦʡ 

ʩʞʠʤʘʶʱʝʡ ʩʠʣʦʡ P, ʛʜʝ 1 ï ʧʦʜʢʨʝʧʣʷʶʱʘʷ ʚʥʝʰʥʠʝ ʩʣʦʠ ʜʠʘʬʨʘʛʤʘ; 2 ï ʞʝʩʪʢʠʡ 

ʦʧʦʨʥʳʡ ʵʣʝʤʝʥʪ (ʧʦʣʢʘ ʣʦʥʞʝʨʦʥʘ ʠʣʠ ʥʝʨʚʶʨʳ); 3 ï ʟʘʧʦʣʥʠʪʝʣʴ; 4, 5 ï ʚʥʝʰʥʠʝ 

ʩʣʦʠ. ɼʣʷ ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʚʠʜʘ ʩʦʝʜʠʥʝʥʠʷ ʧʘʥʝʣʠ ʩ ʦʧʦʨʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʥʘʠʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʘʚʠʘʮʠʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚ ʩʠʣʫ ʥʘʣʠʯʠʷ ʧʦʜʢʨʝʧʣʷʶʱʝʡ ʚʥʝʰʥʠʝ 

ʩʣʦʠ ʜʠʘʬʨʘʛʤʳ, ʠʤʝʶʱʝʡ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʟʘʧʦʣʥʠʪʝʣʝʤ 3 ʞʝʩʪʢʦʩʪʴ ʚ 

ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʛʠʙʳ ʚʥʝʰʥʠʭ ʩʣʦʝʚ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʫʣʝʚʳʤʠ, ʜʦʧʫʩʢʘʷ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʦʨʦʪʘ ʚʩʝʛʦ 

ʪʦʨʮʝʚʦʛʦ ʩʝʯʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʦʩʝʚʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʧʘʥʝʣʠ ʪʦʨʮʝʚʘʷ ʩʞʠʤʘʶʱʘʷ ʩʠʣʘ P, 

ʦʯʝʚʠʜʥʦ, ʙʫʜʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʣʠʰʴ ʚʝʨʭʥʠʤ ʥʝʩʫʱʠʤ ʩʣʦʝʤ 5. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʜʦʧʫʩʪʠʤʦ ʧʨʠʥʷʪʴ 
0)2( =P

, 
PP =)1( , 

ʩʯʠʪʘʷ ʥʠʞʥʠʡ ʥʝʩʫʱʠʡ ʩʣʦʡ ʚ ʦʧʦʨʥʦʤ ʩʝʯʝʥʠʠ ʥʝʥʘʛʨʫʞʝʥʥʳʤ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʦʙʦʙʱʝʥʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʚʚʝʜʝʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʉʦʙʦʣʝʚʘ [43] 
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 ï ʤʦʜʫʣʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʜʚʠʛʘ ʠ ʦʙʞʘʪʠʷ ʟʘʧʦʣʥʠʪʝʣʷ, 131 /2 Ghc =
, 

)3(/ 3
3

2 Ehc =
, 

)2(/33 hEc =
, 

1
)(kM
 ï ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʤʦʤʝʥʪ ʚʥʝʰʥʠʭ ʩʠʣ, 

ʧʨʠʚʝʜʝʥʥʳʡ ʢ ʩʨʝʜʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ k-ʛʦ ʩʣʦʷ. 
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 ï ʧʝʨʝʨʝʟʳʚʘʶʱʠʝ ʩʠʣʳ ʥʝʩʫʱʠʭ ʩʣʦʝʚ. 

ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʢʨʘʷ ʥʝʩʫʱʠʭ ʩʣʦʝʚ ʰʘʨʥʠʨʥʦ ʦʧʝʨʪʳ ʥʘ ʘʙʩʦʣʶʪʥʦ ʞʝʩʪʢʠʝ 

ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʠʘʬʨʘʛʤʳ. ʇʦʵʪʦʤʫ ʚ ʩʝʯʝʥʠʷʭ x=0, x=a ʜʣʷ ʫʨʘʚʥʝʥʠʡ 

(3)ï(5) ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ 
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ʧʨʠʯʝʤ ʚ ʩʣʫʯʘʝ ʧʦʧʝʨʝʯʥʦʛʦ ʠʟʛʠʙʘ 
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ʠʟʛʠʙʘ 
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2. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʚʠʜʝ ʟʘʜʘʯʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ, ʣʠʥʝʘʨʠʟʘʮʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʥʝʣʠʥʝʡʥʦʛʦ ʨʝʰʝʥʠʷ. 

ɹʫʜʝʤ ʧʨʦʚʦʜʠʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʯʝʢ ʙʠʬʫʨʢʘʮʠʠ ʟʘʜʘʯʠ (2) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʠʤ ʙʠʬʫʨʢʘʮʠʦʥʥʳʭ (ʢʨʠʪʠʯʝʩʢʠʭ) ʟʥʘʯʝʥʠʡ ʥʘʛʨʫʟʦʢ. ʊʦʯʢʘ ʙʠʬʫʨʢʘʮʠʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʪʦʯʢʘ ʚʝʪʚʣʝʥʠʷ ʨʝʰʝʥʠʡ ʥʝʣʠʥʝʡʥʦʡ ʟʘʜʘʯʠ (2). ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ 

ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʪʦʯʢʠ ʙʠʬʫʨʢʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʣʠʥʝʘʨʠʟʘʮʠʠ ʟʘʜʘʯʠ ʠ 

ʥʘʭʦʞʜʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʨʝʰʝʥʠʷ ʣʠʥʝʡʥʦʡ ʟʘʜʘʯʠ. ʅʘʤʠ ʞʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʣʠʥʝʘʨʠʟʘʮʠʶ ʟʘʜʘʯʠ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʦʡ 

ʟʘʜʘʯʠ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʢʠ ʙʠʬʫʨʢʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʡ ʦʜʥʦʨʦʜʥʳʭ 
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ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʪʦʯʢʘ, ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʫʶʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 
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ʜʠʬʬʝʨʝʥʮʠʘʣ UUB D)(  ʦʧʝʨʘʪʦʨʘ AU ʙʫʜʝʪ ʨʘʚʝʥ ʥʫʣʶ: 0)( =DUUB . ʇʦʢʘʞʝʤ, ʯʪʦ 
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ʘ ),( UUR D  ï ʦʩʪʘʪʦʯʥʳʡ ʯʣʝʥ ʵʪʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʘ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʟʘʜʘʯʘ ʦ ʥʘʭʦʞʜʝʥʠʠ ʪʦʯʢʠ ʙʠʬʫʨʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʯʝʪʘ 

ʫʨʘʚʥʝʥʠʡ (2) ʠ (7) ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ  
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ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʥʝʪʨʠʚʠʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ (11) ʩʚʝʜʝʤ ʝʝ ʢ ʟʘʜʘʯʝ ʥʘ 

ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʫʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʟʘʜʘʯʫ, 
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ʨʘʚʥʦʚʝʩʠʷ, ʧʨʠ ʦʜʥʦʤ ʠʟ ʜʚʫʭ ʩʧʦʩʦʙʦʚ ʥʘʛʨʫʞʝʥʠʷ (ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ 

3
)1(Xp=
, 

ʧʨʠ ʧʨʦʜʦʣʴʥʦ-ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ Pp= ) 

0)/( =DUpUB l .     (12) 

ʋʨʘʚʥʝʥʠʝ (12) ʝʩʪʴ ʟʘʜʘʯʘ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʘʨʳ l, UD

. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʨʘʚʳʭ ʯʘʩʪʷʭ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʟʘʜʘʯʠ (2) FAU =

, U ʧʨʦʙʝʛʘʝʪ ʤʥʦʞʝʩʪʚʦ ʪʘʢʠʭ ʬʫʥʢʮʠʡ 
UU p È)(
, ʯʪʦ WUÍ , ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʘʞʜʦʡ 
)( pUUÍ

 ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ (12). ʇʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʚ 

ʦʩʥʦʚʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʦʡ ʟʘʜʘʯʝ (2) FAU = , ʪʘʙʫʣʠʨʫʷ ʩʥʘʯʘʣʘ ʧʦ 

ʥʘʛʨʫʟʢʝ p, ʘ ʧʦʪʦʤ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʫ ʧʨʦʜʦʣʞʝʥʠʷ ʧʦ ʧʘʨʘʤʝʪʨʫ ʧʦ ʨʘʙʦʪʝ ʚʥʝʰʥʠʭ ʩʠʣ 

P, ʤʳ ʥʘʭʦʜʠʤ ʤʥʦʞʝʩʪʚʦ ʬʦʨʤ ʨʘʚʥʦʚʝʩʠʷ 
)( pU
, ʨʝʰʘʷ ʜʣʷ ʢʘʞʜʦʛʦ U ʟʘʜʘʯʫ ʥʘ 

ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ (12), ʙʫʜʝʤ ʩʣʝʜʠʪʴ ʟʘ ʧʦʚʝʜʝʥʠʝʤ l. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ 
ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʟʘʜʘʯʝ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ (12), ʫʩʣʦʚʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʜʨʫʛʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʚʳʧʦʣʥʝʥʦ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ l ʨʘʚʥʘ ʧʘʨʘʤʝʪʨʫ 

ʥʘʛʨʫʞʝʥʠʷ p, ʧʦʪʦʤʫ ʯʪʦ ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ (7), ʪ.ʝ. 

FUUA =D+ )(1 . ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ p=l  ʝʩʪʴ ʪʦʯʢʘ ʙʠʬʫʨʢʘʮʠʠ, ʘ ʟʥʘʯʠʪ ʝʩʣʠ 

p=l , ʨʘʚʝʥʩʪʚʦ (12) ʵʢʚʠʚʘʣʝʥʪʥʦ ʨʘʚʝʥʩʪʚʫ (11) ʠ l ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʦʡ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʨʝʰʝʥʠʡ. ʈʘʙʦʪʘ ʚʥʝʰʥʠʭ 
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ʩʠʣ P ʟʘʜʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ  

dxwXdxwX

aa

)1(

0

3
)1(
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ññ ==P

 ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘ 

ʧʝʨʚʳʡ ʥʝʩʫʱʠʡ ʩʣʦʡ ʧʦʧʝʨʝʯʥʦʡ ʥʘʛʨʫʟʢʠ 
const3

)1( ¹X
 ʠʣʠ ))()0(( )1()1( auuP -=P  

ʧʨʠ ʜʝʡʩʪʚʠʠ ʚ ʪʦʨʮʝʚʳʭ ʩʝʯʝʥʠʷʭ ʧʝʨʚʦʛʦ ʥʝʩʫʱʝʛʦ ʩʣʦʷ ʩʞʠʤʘʶʱʠʭ ʫʩʠʣʠʡ, ʨʘʚʥʳʭ 

P. ʈʝʰʝʥʠʝ ʥʝʣʠʥʝʡʥʳʭ ʟʘʜʘʯ ʚʠʜʘ (2) ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭʩʣʦʡʥʦʛʦ 

ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʦʧʫʩʢʘʥʠʝʤ ʥʝʣʠʥʝʡʥʦʩʪʠ ʥʘ ʥʠʞʥʠʡ ʩʣʦʡ [3, 4, 44ï55], 

ʨʝʰʝʥʠʝ ʥʝʣʠʥʝʡʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʟʘʜʘʯ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʠʟ [56ï60]. 

3. ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʳ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʯʠʩʣʝʥʥʦ. ʉʥʘʯʘʣʘ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ 

ʩʣʫʯʘʡ, ʢʦʛʜʘ ʥʝʩʫʱʠʝ ʩʣʦʠ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʪʦʣʱʠʥʫ. ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ 

ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʘʭ: )(2 kh
=0.1 ʩʤ, 2h=2 ʩʤ, ʘ=20 ʩʤ, 

)(kE =133 ɻʇʘ, 3E
=50 ʄʧʘ, 

13G
=25 ʄʧʘ, P=-100 ʢʅ/ʤ, 

2/)2()1( PPP ==
, 

)(
12

kn
=

)(
21

kn
=0.34, 

03

)(
=kX

 ʄʇʘ, 

01

)(
=

k
X

, 
01

)( =kM
. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2, 3. 

 

ʈʠʩ. 2. ʆʩʝʚʳʝ ʧʝʨʝʤʝʱʝʥʠʷ    ʈʠʩ. 3. ʉʦʙʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʘ 

 

ʀʟ ʵʪʠʭ ʨʠʩʫʥʢʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʥʘʛʨʫʞʝʥʠʠ ʥʝʩʫʱʠʭ ʩʣʦʝʚ 

ʦʜʠʥʘʢʦʚʳʤʠ ʫʩʠʣʠʷʤʠ ʨʝʘʣʠʟʫʝʪʩʷ ʠʟʛʠʙʥʘʷ ʌʇʋ ʪʨʝʭʩʣʦʡʥʦʡ ʧʣʘʩʪʠʥʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʚʳʧʫʯʠʚʘʥʠʝʤ ʧʦ ʦʜʥʦʡ ʧʦʣʫʚʦʣʥʝ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʘʢʦʡ ʌʇʋ 

ʢʨʠʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʥʘʡʜʝʥʥʘʷ ʠʟ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʣʠʥʝʘʨʠʟʦʚʘʥʥʦʡ ʟʘʜʘʯʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʨʘʚʥʘ P*=519.5 ʢʅ/ʤ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ [61] ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʭʦʨʦʰʦ ʩʦʛʣʘʩʦʚʳʚʘʶʪʩʷ ʩ 

ʧʦʣʫʯʝʥʥʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ. ʈʘʩʩʤʘʪʨʠʚʘʣʩʷ ʪʘʢʞʝ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʥʝʩʫʱʠʝ ʩʣʦʠ 

ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʪʦʣʱʠʥʫ, )1(2h
=0.05 ʩʤ, )1()2( 3hh =

. =0.05 ʩʤ. ʈʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 4ï7. ɺʠʜʥʦ, ʯʪʦ ʩʠʤʤʝʪʨʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʩʫʱʠʭ ʩʣʦʝʚ 

ʥʘʨʫʰʝʥʘ. ʅʘ ʨʠʩ. 5 ʚʠʜʥʦ, ʯʪʦ ʥʝʩʫʱʠʡ ʩʣʦʡ ʩ ʤʝʥʴʰʝʡ ʪʦʣʱʠʥʦʡ ʠʤʝʝʪ ʙʦʣʴʰʠʝ 

ʦʩʝʚʳʝ ʧʝʨʝʤʝʱʝʥʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ, ʚ ʧʣʘʩʪʠʥʝ ʚʦʟʥʠʢʘʝʪ 

ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ, ʠʟ-ʟʘ ʢʦʪʦʨʦʛʦ, ʢʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 4, ʦʩʝʚʳʝ ʫʩʠʣʠʷ ʚ ʥʝʩʫʱʠʭ 

ʩʣʦʷʭ ʩʪʘʥʦʚʷʪʩʷ ʨʘʟʣʠʯʥʳʤʠ. ɺ ʮʝʣʦʤ ʞʝ ʧʣʘʩʪʠʥʘ ʥʘʯʠʥʘʝʪ ʠʟʛʠʙʘʪʴʩʷ ʚ ʩʪʦʨʦʥʫ 

ʥʝʩʫʱʝʛʦ ʩʣʦʷ ʩ ʙʦʣʴʰʝʡ ʪʦʣʱʠʥʦʡ (ʨʠʩ. 6). ʅʘ ʨʠʩ. 7 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʩʘʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʚ ʟʘʧʦʣʥʠʪʝʣʝ. ɺʠʜʥʦ, ʯʪʦ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʢʨʘʸʚ 

ʧʣʘʩʪʠʥʳ ʦʥʠ ʧʨʠʥʠʤʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʘ ʚ ʩʝʨʝʜʠʥʝ ʚ ʩʠʣʫ ʩʠʤʤʝʪʨʠʠ 

ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, ʦʥʠ ʨʘʚʥʳ ʥʫʣʶ. 
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ʈʠʩ. 4. ʄʝʤʙʨʘʥʥʳʝ ʫʩʠʣʠ ̫    ʈʠʩ. 5. ʆʩʝʚʳʝ ʧʝʨʝʤʝʱʝʥʠʷ 
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ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʇʫʙʣʠʢʘʮʠʷ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪʳ ˉˉ 18-

38-00595, 20-08-01005, 19-08-01184). 
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Abstract  

A review of the works devoted to the mathematical modeling of electrolysis of 

electrolyte solutions is given. The differences in the course of the main electrochemical 

processes of electrolysis, depending on the hydrogen index of the medium, are analyzed. 
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ʕʣʝʢʪʨʦʣʠʟ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘʰʝʣ ʩʘʤʦʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʵʪʦ ʠ ʥʘʥʝʩʝʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ ʥʘ 

ʦʩʥʦʚʝ ʤʝʪʘʣʣʦʚ [1-5], ʧʦʣʫʯʝʥʠʝ ʤʝʪʘʣʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʘʣʶʤʠʥʠʷ ʠʟ ʢʨʠʦʣʠʪʦ-

ʛʣʠʥʦʟʝʤʥʦʛʦ ʨʘʩʧʣʘʚʘ [6,7], ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ [8], ʭʣʦʨʘ ʠ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢ 

ʞʝ ʵʪʦ ʠ ʦʙʨʘʙʦʪʢʘ ʚʦʜʳ [9-11]. ʆʜʥʘʢʦ, ʵʣʝʢʪʨʦʣʠʟ ʥʘʭʦʜʠʪ ʠ ʥʝ ʩʪʦʣʴ ʪʨʠʚʠʘʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ [12] ʦʧʠʩʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʣʠʟʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʝʨʝʜ ʦʪʜʝʣʝʥʠʝʤ ʩʝʤʝʥʥʦʡ ʦʙʦʣʦʯʢʠ (ʣʫʟʛʠ). ɺ ʨʘʙʦʪʝ [13] 

ʦʧʠʩʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʦʢʩʠʜʥʳʭ ʚʦʣʴʬʨʘʤʦʚʳʭ ʙʨʦʥʟ, ʧʦʣʫʯʝʥʥʳʭ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʵʣʝʢʪʨʦʣʠʟʦʤ ʜʣʷ ʦʙʝʩʩʝʨʠʚʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ɺ [14] ʜʘʥ 

ʦʙʟʦʨ ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʟʥʳʭ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʤʘʣʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. ʕʣʝʢʪʨʦʣʠʟ ʥʘʰʝʣ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʠ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ, ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ çʞʠʚʦʡè ʠ çʤʝʨʪʚʦʡè ʚʦʜʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʵʣʝʢʪʨʦʣʠʪʝ ʠ ʥʘ ʛʨʘʥʠʮʝ 

ʨʘʟʜʝʣʘ ʵʣʝʢʪʨʦʣʠʪ-ʵʣʝʢʪʨʦʜ, ʥʘ ʧʨʠʤʝʨʝ ʵʣʝʢʪʨʦʣʠʟʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ. ʇʦ ʥʦʨʤʘʤ 

ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʝʝ ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (pH) ʠʟʤʝʥʷʝʪʩʷ ʦʪ 6 ʜʦ 9 pH, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʘʙʦʢʠʩʣʦʡ ï ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ. ʇʨʠ ʵʪʦʤ pH ʦʪʩʪʦʷʥʥʦʡ ʚʦʜʳ ʟʘ ʩʯʝʪ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʉʆ2 ʫʤʝʥʴʰʘʝʪʩʷ. ʇʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʵʣʝʢʪʨʦʣʠʟʝ, ʙʫʜʫʪ 

ʨʘʟʣʠʯʥʳʤʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ pH.  

ɺ [15] ʦʧʠʩʘʥʳ ʜʚʘ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʝʢʘʥʠʷ ʢʘʪʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʢʠʩʣʳʭ 

ʨʘʩʪʚʦʨʘʭ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʠʦʥʦʚ ʅ
+
. ʆʙʨʘʟʦʚʘʥʠʝ ʘʪʦʤʘʨʥʦʛʦ ʚʦʜʦʨʦʜʘ ʤʦʞʝʪ 

ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʠʣʠ ʨʝʘʢʮʠʝʡ H
+
+e+MeŸ(HïMe), ʛʜʝ ʄʝ ï ʤʝʪʘʣʣ ʢʘʪʦʜʘ, ʠʣʠ, 

ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʦʥ ʚʦʜʦʨʦʜʘ ʚ ʨʘʩʪʚʦʨʝ ʛʠʜʨʦʪʠʨʦʚʘʥ, ʨʝʘʢʮʠʝʡ 

H3O
+
+e+MeŸH2O+(HïMe). ʉʣʝʜʫʶʱʘʷ ʩʪʘʜʠʷ ʢʘʪʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ï ʨʝʢʦʤʙʠʥʘʮʠʷ 

ʘʪʦʤʘʨʥʦʛʦ ʚʦʜʦʨʦʜʘ ʚ ʤʦʣʝʢʫʣʷʨʥʳʡ, ʪ.ʝ. 2(HïMe)ŸH2+2Me. ʆʙʝ ʩʪʘʜʠʠ ʢʘʪʦʜʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ï ʨʘʟʨʷʜ ʠʦʥʦʚ ʅ
+
 ʠ ʚʳʜʝʣʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʦʜʦʨʦʜʘ ï ʤʦʛʫʪ ʧʨʦʪʝʢʘʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪ.ʝ. ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʨʝʘʢʮʠʷ H3O
+
+e+ (HïMe)ŸH2+H2O+Me. ɺ 

ʢʠʩʣʦʪʥʳʭ ʨʘʩʪʚʦʨʘʭ ʧʨʠ ʦʯʝʥʴ ʚʳʩʦʢʠʭ ʧʣʦʪʥʦʩʪʷʭ ʪʦʢʘ, ʘ ʪʘʢʞʝ ʚ ʱʝʣʦʯʥʳʭ 

ʨʘʩʪʚʦʨʘʭ ʧʨʦʪʝʢʘʝʪ ʨʝʘʢʮʠʷ: 2H2O+2e+MeŸH2+2OHï+Me. ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ ʚʦʜʦʨʦʜʘ 

ʤʦʞʝʪ ʦʢʠʩʣʷʪʴʩʷ: H2ï2e+2OHïŸ2H2O. ɺʳʜʝʣʝʥʠʝ ʥʘ ʘʥʦʜʝ ʢʠʩʣʦʨʦʜʘ ʧʨʠ 

ʵʣʝʢʪʨʦʣʠʟʝ ʚʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʷʜʘ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʠʦʥʦʚ ʠʣʠ ʤʦʣʝʢʫʣ 

ʚʦʜʳ. ɺ ʱʝʣʦʯʥʳʭ ʨʘʩʪʚʦʨʘʭ ʧʨʠ ʫʤʝʨʝʥʥʳʭ ʧʣʦʪʥʦʩʪʷʭ ʪʦʢʘ ʠʤʝʝʤ: 2OHïï

2eH2O+İO2. ɺ ʱʝʣʦʯʥʳʭ ʨʘʩʪʚʦʨʘʭ ʧʨʠ ʚʳʩʦʢʠʭ ʧʣʦʪʥʦʩʪʷʭ ʪʦʢʘ, ʘ ʪʘʢʞʝ ʢʠʩʣʦʪʥʳʭ 

ʨʘʩʪʚʦʨʘʭ ʢʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ ʆʅï ʦʛʨʘʥʠʯʝʥʦ, ʠ ʦʩʥʦʚʥʦʡ ʙʫʜʝʪ ʨʝʘʢʮʠʷ: H2Oï

2eŸİO2+2H
+
. 

ɺ ʨʘʙʦʪʝ [16] ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʨʝʘʢʮʠʡ ʵʣʝʢʪʨʦʣʠʟʘ ʚʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʝʨʘʩʪʚʦʨʠʤʳʭ (ʠʥʝʨʪʥʳʭ) ʠ ʨʘʩʪʚʦʨʠʤʳʭ ʵʣʝʢʪʨʦʜʦʚ, ʧʦʢʘʟʘʥʳ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʢʘʪʦʜʝ ʠ ʘʥʦʜʝ ʧʨʠ ʵʣʝʢʪʨʦʣʠʟʝ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʂʆʅ ʠ ʅ2SO4 

.ɼʨʫʛʠʝ ʢʘʪʠʦʥʳ, ʠʤʝʶʱʠʝ ʤʝʥʴʰʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚʳʜʝʣʝʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʜʦʨʦʜʦʤ, ʥʘ ʵʣʝʢʪʨʦʜʝ ʥʝ ʨʘʟʨʷʞʘʶʪʩʷ. ʅʘʧʨʠʤʝʨ, ʠʦʥʳ K
+
 ʠ Na

+
 ʥʘ 

ʵʣʝʢʪʨʦʜʘʭ ʥʝ ʦʢʠʩʣʷʶʪʩʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʣʝʢʪʨʦʣʠʟʘ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ K
+
 ʠ Na

+
 ʚ ʢʘʪʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʦʟʨʘʩʪʘʝʪ, ʘ ʚ ʘʥʦʜʘʭ 



ð 76 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʫʤʝʥʴʰʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʥʦʩʘ. ɽʩʣʠ ʞʝ ʚ ʨʘʩʪʚʦʨʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʪʠʦʥʳ, 

ʠʤʝʶʱʠʝ ʙʦʣʴʰʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚʳʜʝʣʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʜʦʨʦʜʦʤ, 

ʪʦ ʵʪʠ ʢʘʪʠʦʥʳ ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʢʘʪʦʜʝ, ʤʝʥʷʷ ʧʦʪʝʥʮʠʘʣ ʚʳʜʝʣʝʥʠʷ ʚʦʜʦʨʦʜʘ ʠ ʫʩʣʦʚʠʷ 

ʧʨʦʪʝʢʘʥʠʷ ʧʨʠʵʣʝʢʪʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʩʤ., ʥʘʧʨ., [17]). ʀʟʤʝʥʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ 

ʚʳʭʦʜʘ ʢʘʪʦʜʥʦʛʦ ʠ ʘʥʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ ʤʝʤʙʨʘʥ ʚ 

ʤʝʞʵʣʝʢʪʨʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ [18ï20]. ɺ [21] ʧʨʦʠʩʭʦʜʷʪ ʨʝʘʢʮʠʠ ʥʘ ʢʘʪʦʜʝ: 

H2O+2eŸH2+O
2
ï ʠ ʥʘ ʘʥʦʜʝ: O

2
ïŸİO2+2e

ï
.  

ɺʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ ʚ ʵʣʝʢʪʨʦʣʠʪʘʭ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʠʩʣʦʪʥʦʩʪʠ ʩʨʝʜʳ, ʪʘʢʞʝ ʢʘʢ ʠ ʧʨʠʵʣʝʢʪʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ. ʏʠʩʪʘʷ ʚʦʜʘ ʷʚʣʷʝʪʩʷ 

ʩʣʘʙʳʤ ʵʣʝʢʪʨʦʣʠʪʦʤ ʠ ʜʠʩʩʦʮʠʠʨʫʝʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠʦʥʦʚ ʛʠʜʨʘʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʪʦʥʘ 

H3O
+
-ʛʠʜʨʦʦʢʩʦʥʠʷ ʠ ʠʦʥʦʚ OH

ï
-ʛʠʜʨʦʢʩʠʜʘ (ʨʝʘʢʮʠʷ ʘʚʪʦʧʨʦʪʦʣʠʟʘ) 

2H2OźH3O
+
+OH

ï
. ɺ ʱʝʣʦʯʥʳʭ ʩʨʝʜʘʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʠʜʨʦʦʢʩʦʥʠʷ ʯʝʨʝʟʚʳʯʘʡʥʘ ʤʘʣʘ 

ʠ ʚʦʜʘ ʜʠʩʩʦʮʠʠʨʫʝʪ ʥʘ ʠʦʥ ʚʦʜʦʨʦʜʘ ʠ ʛʠʜʨʦʦʢʩʠʜ: 2H2OźH
+
+OH

ï
 [22, 23]. ɼʣʷ 

ʦʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ ʠʦʥʦʚ ʚ ʵʣʝʢʪʨʦʣʠʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʅʝʨʥʩʪʘ-ʇʣʘʥʢʘ (ʩʤ., 

ʥʘʧʨ., [24]) 
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D

 ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ k-ʡ ʢʦʤʧʦʥʝʥʪʳ, kz
 ï ʟʘʨʷʜ ʠʦʥʘ, F ï ʧʦʩʪʦʷʥʥʘʷ 

ʌʘʨʘʜʝʷ, R ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ, kC
 ï ʢʦʥʮʝʥʪʨʘʮʠʷ. 

ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʢʦʥ ʌʘʨʘʜʝʷ 

m=(Q/F)Ț(M/z), ʛʜʝ m ï ʤʘʩʩʘ ʦʩʘʞʜʝʥʥʦʛʦ ʥʘ ʵʣʝʢʪʨʦʜʝ ʚʝʱʝʩʪʚʘ, Q ï ʧʦʣʥʳʡ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʚʝʱʝʩʪʚʦ, F ï ʧʦʩʪʦʷʥʥʘʷ ʌʘʨʘʜʝʷ, ʄ ï 

ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ ʚʝʱʝʩʪʚʘ, Z ï ʚʘʣʝʥʪʥʦʝ ʯʠʩʣʦ ʠʦʥʦʚ ʚʝʱʝʩʪʚʘ, M/z ï ʵʢʚʠʚʘʣʝʥʪʥʘʷ 

ʤʘʩʩʘ ʦʩʘʞʜʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʨʠ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ, ʢʦʛʜʘ Q=It, ʟʘʢʦʥ ʧʝʨʝʧʠʰʝʪʩʷ ʚ 

ʚʠʜʝ m=(It/F)Ț(M/z), ʠʣʠ n=(It/F)(1/z), ʛʜʝ n=m/M ï ʚʳʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ 

(ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʡ). ʅʦ ʥʘ ʧʨʘʢʪʠʢʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʚʝʱʝʩʪʚʘ ʥʝ 

ʩʦʚʧʘʜʘʝʪ ʩ ʨʘʩʩʯʠʪʳʚʘʝʤʳʤʠ ʧʦ ʟʘʢʦʥʫ ʌʘʨʘʜʝʷ [25]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʟʘʢʦʥ 

ʌʘʨʘʜʝʷ ʚʳʚʦʜʠʪʩʷ ʜʣʷ ʠʜʝʘʣʴʥʦʛʦ ʩʣʫʯʘʷ ʧʨʦʪʝʢʘʥʠʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʨʝʘʢʮʠʠ. ɼʘʥʥʦʝ 

ʷʚʣʝʥʠʝ ʧʦʩʣʫʞʠʣʦ ʧʦʷʚʣʝʥʠʶ ʪʘʢʦʛʦ ʧʦʥʷʪʠʷ, ʢʘʢ çʚʳʭʦʜ ʧʦ ʪʦʢʫè, ʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʧʠʩʳʚʘʶʱʠʭ ʵʣʝʢʪʨʦʣʠʟʝʨʳ [26]. 

ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ [6] ʚʳʭʦʜ ʧʦ ʪʦʢʫ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʝʜʠ ʩʦʩʪʘʚʠʣ 98%ï99% ʟʘ ʩʯʝʪ 

ʪʦʛʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʚʫʭʚʘʣʝʥʪʥʳʭ ʠʦʥʦʚ ʤʝʜʠ, ʥʦ ʠ 

ʦʜʥʦʚʘʣʝʥʪʥʳʭ. ɺ [16] ʧʦʢʘʟʘʥʦ ʧʦʵʪʘʧʥʦʝ ʚʳʜʝʣʝʥʠʝ ʢʘʪʠʦʥʦʚ Ag
+
, Cu2

+
, ʈb2

+
 ʠʟ 

ʩʤʝʩʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʦ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʵʣʝʢʪʨʦʜʥʳʭ ʨʝʘʢʮʠʡ 

ʨʝʰʘʶʪ ʩʠʩʪʝʤʫ ʢʠʥʝʪʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ [27], ʛʜʝ ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʟʘʯʘʩʪʫʶ 

ʦʧʠʩʳʚʘʶʪʩʷ ʟʘʢʦʥʦʤ ɸʨʨʝʥʠʫʩʘ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠʩʧʦʣʴʟʫʶʪ ʠʣʠ ʫʨʘʚʥʝʥʠʝ ʇʫʘʩʩʦʥʘ, ʠʣʠ 

ʫʨʘʚʥʝʥʠʝ ʵʣʝʢʪʨʦ-ʥʝʡʪʨʘʣʴʥʦʩʪʠ [28, 29]. ʅʘ ʩʪʝʥʢʘʭ ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ ʫʩʣʦʚʠʷ 

ʥʝʨʘʟʨʳʚʥʦʩʪʠ (ʨʘʚʝʥʩʪʚʘ ʥʫʣʶ ʥʦʨʤʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ) [30, 31]. ʇʨʠ ʵʪʦʤ ʛʨʘʥʠʯʥʳʝ 

ʫʩʣʦʚʠʷ ʥʘ ʵʣʝʢʪʨʦʜʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʯʝʨʝʟ ʵʣʝʢʪʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ 

[23, 29, 32]. ʇʦʥʷʪʠʷ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʵʣʝʢʪʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʦʪʥʦʩʷʪʩʷ ʥʝ ʢ ʤʘʪʝʨʠʘʣʫ ʵʣʝʢʪʨʦʜʘ, ʘ ʢ ʵʣʝʢʪʨʦʜʥʳʤ ʧʨʦʮʝʩʩʘʤ [33]. ʋʩʣʦʚʠʷ ʥʘ 

ʵʣʝʢʪʨʦʜʝ ʜʣʷ ʫʨʘʚʥʝʥʠʷ ʇʫʘʩʩʦʥʘ ʤʦʛʫʪ ʟʘʜʘʚʘʪʴʩʷ ʪʘʢʞʝ, ʠʩʭʦʜʷ ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɸʥʘʣʠʟ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʢʨʠʚʳʭ, ʦʪʨʘʞʘʶʱʠʭ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʦʪʝʥʮʠʘʣʦʤ ʵʣʝʢʪʨʦʜʘ ʠ ʪʦʢʦʤ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʢʪʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ [34, 35].  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʘʣʶʤʠʥʠʷ 

ʧʫʪʝʤ ʨʘʟʣʦʞʝʥʠʷ ʛʣʠʥʦʟʝʤʘ ʢʘʢ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʦʞʞʝʥʥʳʤʠ ʘʥʦʜʘʤʠ, ʪʘʢ ʠ ʩʦ 

ʩʘʤʦʦʙʞʠʛʘʶʱʠʤʠʩʷ ʘʥʦʜʘʤʠ. ɼʣʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ 

ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ [36ï39], ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʜʣʷ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 77 ð   

 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʵʣʝʢʪʨʧʦʣʠʟʝʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʣʶʤʠʥʠʷ [40]. ɺ ʨʘʙʦʪʝ [41] ʥʘ ʧʨʠʤʝʨʝ ʙʠʥʘʨʥʦʛʦ ʵʣʝʢʪʨʦʣʠʪʘ 

ʠʩʩʣʝʜʫʶʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʅʝʨʥʩʪʘïʇʣʘʥʢʘ, 

ʦʙʣʘʜʘʶʱʝʛʦ ʢʚʘʜʨʘʪʠʯʥʦʡ ʥʝʣʠʥʝʡʥʦʩʪʴʶ. ʆʜʥʘʢʦ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʚʘʨʠʘʮʠʦʥʥʳʭ ʟʘʜʘʯ [42ï45], 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʪʝʦʨʠʷʭ ʫʧʨʫʛʦʩʪʠ [46ï52], ʤʷʛʢʠʭ ʦʙʦʣʦʯʝʢ [53, 54], ʬʠʣʴʪʨʘʮʠʠ [55, 

56], ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʣʘʟʤʳ [57ï60]. 

ɺ ʩʠʣʫ ʩʠʣʴʥʦʛʦ ʨʘʟʣʠʯʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʚ ʨʘʩʧʣʘʚʘʭ ʠ ʨʘʩʪʚʦʨʘʭ ʩ 

ʨʘʟʥʳʤ ʚʦʜʦʨʦʜʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ, ʥʫʞʜʘʶʪʩʷ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʧʦʜ ʢʘʞʜʳʡ ʢʦʥʢʨʝʪʥʳʡ ʵʣʝʢʪʨʦʣʠʪ ʠ 

ʩʦʩʪʘʚ ʵʣʝʢʪʨʦʜʦʚ.  

ʇʫʙʣʠʢʘʮʠʷ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ 19-08-

01184). 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʪʝʧʣʘ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦʛʦ ʮʠʣʠʥʜʨʘ ʩ ʢʦʥʝʯʥʳʤ ʨʘʟʨʝʟʦʤ. ʇʨʦʚʝʨʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ 

ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʪʠʧʘ ʩʦʧʨʷʞʝʥʠʷ ʠ ʜʦʢʘʟʳʚʘʝʪʩʷ ʛʣʘʜʢʦʩʪʴ ʨʝʰʝʥʠʷ. ʆʩʥʦʚʥʦʡ 

ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʝʨʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪ ʨʝʰʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʫʩʣʦʚʠʷ ʪʠʧʘ ʩʦʧʨʷʞʝʥʠʷ, 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʛʣʘʜʢʦʩʪʴ ʨʝʰʝʥʠʷ, ʜʚʫʤʝʨʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ, ʨʘʟʨʝʟ-

ʪʨʝʱʠʥʘ 

 

Abstract 

The article describes the construction of a solution to the problem of heat distribution 

over the surface of an infinite cylinder with a finite section. The fulfillment of boundary 

conditions of the conjugation type is verified and the smoothness of the solution is proved. 

The main result is the asymptotic representations of the first derivatives of the solution 

components. 

Keywords: thermal conductivity, conjugation type conditions, asymptotic 

representations, smoothness of a solution, two-dimensional manifold, cut-crack 

 

ɿʘʜʘʯʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʫʧʨʫʛʦʩʪʠ, ʪʝʨʤʦʫʧʨʫʛʦʩʪʠ ʜʣʷ ʢʦʤʧʦʟʠʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʝʬʝʢʪʘʤʠ ʥʝ ʪʝʨʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʠ ʫʞʝ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʠʣʝʪʠʡ. ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʟʘʜʘʯ. 

ɿʘʜʘʸʪʩʷ ʩʪʘʮʠʦʥʘʨʥʦʝ ʫʨʘʚʥʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 
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ʠ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʝʨʝʤʝʥʥʳʭ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʥʘ ʣʶʙʦʤ 

ʢʦʤʧʘʢʪʝ K gË  ʬʫʥʢʮʠʝʡ, ʙʝʩʢʦʥʝʯʥʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʦʡ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʠʟ 

ʤʥʦʞʝʩʪʚʘ \g m. ɻʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ (2) ʚʳʧʦʣʥʝʥʦ ʧʦ ʥʝʧʨʝʨʳʚʥʦʩʪʠ. ʋʩʣʦʚʠʝ (3) 
ʚʳʧʦʣʥʝʥʦ ʚ ʩʤʳʩʣʝ ʛʣʘʚʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ʆʧʨʝʜʝʣʝʥʠʝ 1.  ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʫʩʣʦʚʠʝ (3) ʚʳʧʦʣʥʝʥʦ ʚ ʩʤʳʩʣʝ ʛʣʘʚʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʝʩʣʠ ʧʨʠ ʢʘʞʜʦʤ 
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ɿʘʪʝʤ, ʧʨʠʤʝʥʷʝʪʩʷ ʟʘʤʝʥʘ 
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ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʦʙʣʘʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 
( ; )-¤ +¤

 ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ 

ʦʙʲʝʜʠʥʝʥʠʝ ʧʨʦʤʝʞʫʪʢʦʚ 
( ; ) [ ; ] ( ; )N N d d d-¤- Ç - - Ç -

 
[ ; ] ( ; )N NdÇ Ç +¤

.  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ d - ʧʨʦʠʟʚʦʣʴʥʘʷ ʤʘʣʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ, N  - 

ʧʨʦʠʟʚʦʣʴʥʘʷ ʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ. ʅʘ ʢʘʞʜʦʤ ʠʟ ʫʢʘʟʘʥʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ ʬʫʥʢʮʠʷ 

( , )u xj
ʠʟʫʯʘʝʪʩʷ ʠ ʦʮʝʥʠʚʘʝʪʩʷ ʦʪʜʝʣʴʥʦ.  ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʮʝʥʦʢ 

ʧʦʣʫʯʝʥʥʳʭ ʠʥʪʝʛʨʘʣʦʚ, ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʛʣʘʜʢʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (1) ï (3). 

ɺʳʧʦʣʥʝʥʠʝ ʛʨʘʥʠʯʥʦʛʦ ʫʩʣʦʚʠʷ (2) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʝʜʫʝʪ ʠʟ ʥʝʧʨʝʨʳʚʥʦʩʪʠ 

ʨʝʰʝʥʠʷ ʚʙʣʠʟʠ ʨʘʟʨʝʟʘ m. ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ (3) ʚʳʧʦʣʥʷʝʪʩʷ 
ʧʦʜʩʪʘʥʦʚʢʘ ʨʝʰʝʥʠʷ ʚ ʨʘʚʝʥʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʷ 1 ʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʨʝʜʝʣ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤʳ 2 ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʧʝʨʚʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪ ʨʝʰʝʥʠʷ  
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ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʜʝʡʩʪʚʠʡ, ʘʥʘʣʦʛʠʯʥʳʭ ʪʝʤ, ʯʪʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʪʝʦʨʝʤʳ (1). ʆʙʣʘʩʪʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 
( ; )-¤ +¤

 ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʘʢ 

ʦʙʲʝʜʠʥʝʥʠʝ ʧʨʦʤʝʞʫʪʢʦʚ 
( ; ) [ ; ] ( ; )N N d d d-¤- Ç - - Ç -

 
[ ; ] ( ; )N NdÇ Ç +¤

, ʥʘ 

ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʠ 

u

x

µ

µ  ʠ 

u

j

µ

µ  ʠʟʫʯʘʶʪʩʷ ʠ ʦʮʝʥʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʦ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʦʪʜʝʣʷʶʪʩʷ ʥʝʧʨʝʨʳʚʥʳʝ ʥʘ ʣʶʙʦʤ ʢʦʤʧʘʢʪʝ K gË  ʬʫʥʢʮʠʠ ʠ ʧʦʣʫʯʘʶʪʩʷ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ (5) ʠ (6). 

***  

1. Vitucci G., Mishuris G. Analysis of residual stresses in thermoelastic multilayer cylinders / G. Vitucci, G. 

Mishuris // Journal of the European Ceramic Society. - 2016. ï V. 36. - P. 2411-2417. 

2. ɺʣʘʜʠʤʠʨʦʚ ɺ.ʉ. ʋʨʘʚʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ: ʫʯʝʙ. ʧʦʩʦʙʠʝ / ɺ.ʉ. ɺʣʘʜʠʤʠʨʦʚ. - ʄ.: 

ʅʘʫʢʘ, 1981. - 512 ʩ. 

3. ʏʝʨʥʠʢʦʚʘ ɸ.ʉ. ɸʩʠʤʧʪʦʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʰʝʥʠʷ ʠ ʝʛʦ ʧʝʨʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʟʘʜʘʯʠ ʦ 

ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʪʝʧʣʘ ʚ ʙʠʤʘʪʝʨʠʘʣʝ ʚʙʣʠʟʠ ʤʝʞʬʘʟʥʦʡ ʪʨʝʱʠʥʳ / ɸ.ʉ. ʏʝʨʥʠʢʦʚʘ // 
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ɸʥʥʦʪʘʮʠʷ 

ʆʙʝʩʧʝʯʝʥʠʝ ʨʦʩʪʘ ʠ ʧʨʦʮʚʝʪʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ï ʛʣʘʚʥʘʷ ʮʝʣʴ ʩʪʨʘʪʝʛʠʠ. ʅʦ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʚʘʞʥʦ ʧʨʦʚʝʩʪʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʪʝʨʞʥʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʮʝʜʫʨʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʘ ʵʪʘʧʝ ʘʥʘʣʠʟʘ 

ʩʦʟʜʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʦʙʨʘʟʦʤ ʧʨʦʚʝʩʪʠ ʧʨʦʮʝʩʩ ʮʝʣʝʧʦʣʘʛʘʥʠʷ ʠ ʚʳʙʦʨʘ ʘʣʴʪʝʨʥʘʪʠʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʤʝʥʝʜʞʤʝʥʪ, ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʘʥʘʣʠʟ, ʙʠʟʥʝʩ-

ʩʪʨʘʪʝʛʠʠ, ʤʘʨʢʝʪʠʥʛ, ʢʦʥʢʫʨʝʥʪʥʳʝ ʩʪʨʘʪʝʛʠʠ. 

 

Abstract 

Ensuring the growth and prosperity of the organization - is the main goal of the 

strategy. But to achieve this purpose it is important to conduct a qualitative strategic analysis. 

Strategic analysis is one of the core elements of the strategic plan formation procedure of 

enterprise development. At the analysis stage, created the necessary information base 

allowing to conduct the process of goal setting and selection alternatives in the most efficient 

way. 

Keywords: strategic management, strategic analysis, business strategies, marketing, 

competitive strategies. 

 

ʊʝʨʤʠʥ çʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʤʝʥʝʜʞʤʝʥʪè, ʝʛʦ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʢʦʥʮʝʧʮʠʠ, 

ʚʦʟʥʠʢ ʚʧʝʨʚʳʝ ʠ ʙʳʣ ʠʟʣʦʞʝʥ ʧʫʙʣʠʯʥʦ ʀ. ɸʥʩʦʬʬʦʤ ʚ ʤʘʝ 1973 ʛ. ʅʘ ʢʦʥʬʝʨʝʥʮʠʠ, 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ɺʳʩʰʝʡ ʐʢʦʣʦʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʋʥʠʚʝʨʩʠʪʝʪʝ ɺʘʥʜʝʨʙʠʣʴʪʘ (ʉʐɸ). 

ʅʦ ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʥʘ ʚʝʨʩʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʨʤʠʥʘ. ʊʝʨʤʠʥ ʙʳʣ ʚʚʝʜʝʥ ʚ 

ʠʟʚʝʩʪʥʦʡ ʩʪʘʪʴʝ ɼ. ʐʝʥʜʝʣʘ ʠ ʂ. ʍʘʪʪʝʢʘ ʠʟ ʐʢʦʣʳ ʙʠʟʥʝʩʘ ʋʥʠʚʝʨʩʠʪʝʪʘ ʇʫʨʜʴʶ 

(ʉʐɸ).  

ʏʪʦʙʳ ʜʝʪʘʣʴʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʧʦʥʷʪʠʠ çʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʤʝʥʝʜʞʤʝʥʪè, ʥʫʞʥʦ 

ʧʦʥʠʤʘʪʴ ʝʛʦ ʦʩʥʦʚʥʦʝ ʧʦʥʷʪʠʝ - çʩʪʨʘʪʝʛʠʷè. 

ʉʪʨʘʪʝʛʠʷ ï ʵʪʦ ʚʠʜʝʥʠʝ ʨʫʢʦʚʦʜʩʪʚʦʤ ʙʫʜʫʱʝʛʦ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʧʦʥʠʤʘʥʠʝʤ ʪʦʛʦ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʵʪʦ ʙʫʜʫʱʝʝ 

ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ. 

ʉʪʨʘʪʝʛʠʷ ʝʩʪʴ ʩʦʯʝʪʘʥʠʝ ʧʨʘʚʠʣ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʤʠ ʧʨʝʜʧʨʠʷʪʠʝ 

ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

- ʇʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ. ʆʨʠʝʥʪʠʨ ï 

ʢʘʯʝʩʪʚʝʥʥʘʷ ʩʪʦʨʦʥʘ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ; ʟʘʜʘʥʠʝ ï ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ. 

- ʇʨʦʜʫʢʪʦʚʦ-ʨʳʥʦʯʥʘʷ ʩʪʨʘʪʝʛʠʷ. ʉʪʨʘʪʝʛʠʷ ʙʠʟʥʝʩʘ. ʇʨʘʚʠʣʘ, ʢʦʪʦʨʳʤʠ 

ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʧʨʝʜʧʨʠʷʪʠʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʥʦʰʝʥʠʡ ʩ ʚʥʝʰʥʝʡ 

ʩʨʝʜʦʡ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʘʢʫʶ ʧʨʦʜʫʢʮʠʶ ʠ ʪʝʭʥʦʣʦʛʠʠ ʙʫʜʝʪ 
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ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʝʜʧʨʠʷʪʠʝ, ʦʨʠʝʥʪʠʨ ʩʙʳʪʘ ʠʟʜʝʣʠʡ, ʩʧʦʩʦʙʳ ʨʘʟʚʠʪʠʷ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. 

- ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʢʦʥʮʝʧʮʠʷ. ʋʩʪʘʥʦʚʢʘ ʦʪʥʦʰʝʥʠʡ ʠ ʧʨʦʮʝʜʫʨ ʚʥʫʪʨʠ 
ʦʨʛʘʥʠʟʘʮʠʠ. 

- ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʪʠʚʥʳʝ ʧʨʠʝʤʳ. ʇʨʘʚʠʣʘ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʩʪʨʘʪʝʛʠʠ. 

- ʇʨʦʮʝʩʩ ʚʳʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʷʤ 
ʥʘʧʨʘʚʣʝʥʠʡ, ʧʨʦʜʚʠʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʪ ʨʦʩʪ ʠ ʫʢʨʝʧʣʝʥʠʝ 

ʧʦʟʠʮʠʡ ʬʠʨʤʳ, ʥʦ ʥʝ ʢʘʢʠʤ-ʣʠʙʦ ʥʝʤʝʜʣʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ. 

- ʉʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ. ɼʣʷ 
ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʤʝʪʦʜʦʤ ʧʦʠʩʢʘ. ʉʪʨʘʪʝʛʠʠ ʧʦʠʩʢʘ ʧʦʤʦʛʘʝʪ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ; 

ʦʪʧʨʦʩʠʪʴ ʦʩʪʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢ ʥʝʧʦʜʭʦʜʷʱʠʝ ʧʦʜ ʩʪʨʘʪʝʛʠʶ. 

- ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʞʝʣʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʪʨʘʪʝʛʠʠ 

ʦʪʧʘʜʘʝʪ. 

- ʌʦʨʤʫʣʠʨʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʠ ʥʝ ʜʘʝʪ ʦʙʱʝʡ ʢʘʨʪʠʥʳ ʚʩʝʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 
ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʥʫʪ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʧʦʣʥʫʶ, ʥʝʪʦʯʥʫʶ, 

ʦʙʦʙʱʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʣʠʯʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʘʭ. 

- ʅʝʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʙʝʟ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʊʘʢ ʢʘʢ ʚ 
ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ ʚʦʟʤʦʞʥʦ ʦʪʢʨʳʪʠʝ ʢʦʥʢʨʝʪʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ ʠ 

ʧʦʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʪʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʚʳʙʦʨʘ. 

- ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʩʪʨʘʪʝʛʠʷ ʠ ʦʨʠʝʥʪʠʨ ʧʨʠ ʦʪʙʦʨʝ ʧʨʦʝʢʪʦʚ, 
ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʧʦʥʷʪʠʷ. ʆʨʠʝʥʪʠʨ ï ʵʪʦ ʮʝʣʴ, ʢ ʢʦʪʦʨʦʡ ʩʪʨʝʤʠʪʩʷ 

ʬʠʨʤʘ, ʪʦ ʝʩʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʉʪʨʘʪʝʛʠʷ ï 

ʩʨʝʜʩʪʚʦ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʬʠʨʤʘ ʜʦʩʪʠʛʘʝʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. 

- ɺ ʥʝʢʦʪʦʨʳʭ ʤʦʤʝʥʪʘʭ, ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʪʨʘʪʝʛʠʷ ʠ 
ʦʨʠʝʥʪʠʨʳ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʨʦʩʪʘ ʠ ʧʨʦʮʚʝʪʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ï ʛʣʘʚʥʘʷ ʮʝʣʴ ʩʪʨʘʪʝʛʠʠ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʦʟʚʨʘʪ ʥʘ ʠʥʚʝʩʪʠʨʦʚʘʥʥʳʡ ʢʘʧʠʪʘʣ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʩʪʦʠʤʦʩʪʴ 

ʢʘʧʠʪʘʣʘ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʜʦʩʪʠʞʝʥʠʷ ʪʘʢʦʡ ʜʦʭʦʜʥʦʩʪʠ. 

- ʇʨʝʜʧʨʠʷʪʠʝ ʜʦʣʞʥʦ ʥʘʡʪʠ ʩʚʦʝ ʤʝʩʪʦ ʚ ʦʪʨʘʩʣʠ, ʚ ʢʦʪʦʨʦʡ 
ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʠ ʧʨʠʙʳʣʴ ʚʳʰʝ ʢʦʥʢʫʨʝʥʪʥʦʡ; 

- ʇʦʣʫʯʝʥʠʝ ʧʨʝʚʦʩʭʦʜʩʪʚʘ ʥʘʜ ʢʦʥʢʫʨʝʥʪʘʤʠ ʚ ʩʚʦʝʡ ʞʝ ʦʪʨʘʩʣʠ ʠ 
ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ ʚʳʰʝ ʢʦʥʢʫʨʝʥʪʥʦʡ. 

- ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʶʪ ʜʚʘ ʫʨʦʚʥʷ ʩʪʨʘʪʝʛʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

- ʂʦʨʧʦʨʘʪʠʚʥʘʷ ʩʪʨʘʪʝʛʠʷ. ʋʢʘʟʳʚʘʝʪ ʥʘ ʰʠʨʠʥʫ ʦʙʭʚʘʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʪʝʭ ʦʪʨʘʩʣʷʭ ʠ ʨʳʥʢʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʦ ʢʦʥʢʫʨʠʨʫʝʪ. 

- ɹʠʟʥʝʩ-ʩʪʨʘʪʝʛʠʷ. ʆʧʨʝʜʝʣʷʝʪ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 
ʢʦʥʢʨʝʪʥʦʡ ʦʪʨʘʩʣʠ,  ʨʳʥʢʝ. ɽʩʣʠ ʧʨʝʜʧʨʠʷʪʠʝ ʜʝʨʞʠʪʩʷ ʥʘ ʧʣʘʚʫ ʚ 

ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ, ʪʦ ʦʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ. ʇʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʵʪʫ ʦʙʣʘʩʪʴ ʩʪʨʘʪʝʛʠʠ ʥʘʟʳʚʘʶʪ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʪʨʘʪʝʛʠʝʡ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ, ʪʦʯʥʝʝ ʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʝʪ 

ʦʪʣʠʯʠʝ ʤʝʞʜʫ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠ ʙʠʟʥʝʩ-ʩʪʨʘʪʝʛʠʝʡ. ʆʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ 

ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʩʪʨʘʪʝʛʠʶ ʷʚʣʷʶʪʩʷ ʪʦʧ-ʤʝʥʝʜʞʝʨʳ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʰʪʘʙ. ɿʘ ʙʠʟʥʝʩ-

ʩʪʨʘʪʝʛʠʶ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

ʅʦ ʥʘ ʧʨʘʢʪʠʢʝ ʜʝʣʘ ʦʙʩʪʦʷʪ ʥʝʤʥʦʛʦ ʩʣʦʞʥʝʝ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʢʨʫʧʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ,  ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, 

ʨʘʟʙʠʪʳ ʥʘ ʢʨʫʧʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʙʠʟʥʝʩ-ʝʜʠʥʠʮ. ɺ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 87 ð   

 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʬʫʥʢʮʠʦʥʘʣʘ, ʙʠʟʥʝʩ-

ʩʪʨʘʪʝʛʠʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ 

ʚ ʧʦʥʷʪʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʅʀʆʂʈ, ʤʘʨʢʝʪʠʥʛʘ, ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʬʠʥʘʥʩʦʚ. 

ɻʝʥʨʠ ʄʠʥʮʙʝʨʛ ʠ ʝʛʦ ʢʦʣʣʝʛʠ ʠʟ ʫʥʠʚʝʨʩʠʪʝʪʘ ʄʘʢ-ɻʠʣʣʘ ʜʝʣʘʶʪ ʨʘʟʣʠʯʠʝ 

ʤʝʞʜʫ ʧʣʘʥʠʨʫʝʤʳʤʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʠ ʥʝʦʞʠʜʘʥʥʳʤʠ ʩʪʨʘʪʝʛʠʷʤʠ. 

- ʇʣʘʥʠʨʫʝʤʘʷ ʩʪʨʘʪʝʛʠʷ ï ʩʪʨʘʪʝʛʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʪʦʧ-ʤʝʥʝʜʞʝʨʘʤʠ. 
ʗʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʮʝʩʩʘ ʪʦʨʛʦʚʣʠ, ʧʝʨʝʛʦʚʦʨʦʚ, ʤʥʦʞʝʩʪʚʘ 

ʚʦʚʣʝʯʝʥʥʳʭ ʣʶʜʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʦ ʜʘʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ 

ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʡ. 

- ʈʝʘʣʠʟʦʚʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ï ʦʪʜʘʣʝʥʥʦ ʩʚʷʟʘʥʥʘʷ ʩ ʧʣʘʥʠʨʫʝʤʦʡ 

ʩʪʨʘʪʝʛʠʝʡ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʥʘ ʧʨʘʢʪʠʢʝ. 

- ʅʝʦʞʠʜʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ï ʧʣʘʥʠʨʦʚʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʢ 
ʠʟʤʝʥʝʥʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʊʦ ʝʩʪʴ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʭʦʜʝ ʩʣʦʞʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʪʨʘʪʝʛʠʷ ï ʵʪʦ ʩʦʯʝʪʘʥʠʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʩʣʫʯʘʡʥʦʩʪʠ. 

ʇʣʘʥʦʤʝʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʠ ʧʨʦʠʩʭʦʜʠʪ ʩʚʝʨʭʫ ʚʥʠʟ. 

ʄʦʜʝʣʴ ɻʘʨʚʘʨʜʩʢʦʡ ʰʢʦʣʳ ʙʠʟʥʝʩʘ (ʈʠʩʫʥʦʢ 1) ʦʩʥʦʚʘʥʘ ʥʘ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦʡ 

ʧʨʦʮʝʜʫʨʝ SWOT-ʘʥʘʣʠʟʘ, ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʫʯʝʥʳʤʠ ɻʘʨʚʘʨʜʘ. ɼʘʥʥʫʶ ʤʦʜʝʣʴ ɻ. ʄʠʥʮʙʝʨʛ ʥʘʟʳʚʘʝʪ çʤʦʜʝʣʴʶ ʰʢʦʣʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè, ʪʘʢ ʢʘʢ ʚ ʝʝ ʦʩʥʦʚʝ ʣʝʞʠʪ ʚʝʨʘ, ʯʪʦ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʠ ʢʘʢ 

ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʪʫʣʘʪʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ çʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʩʪʨʘʪʝʛʠʠè. 

 

 
ʈʠʩʫʥʦʢ 1. ʄʦʜʝʣʴ ɻʘʨʚʘʨʜʩʢʦʡ ʰʢʦʣʳ ʙʠʟʥʝʩʘ 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʩʭʝʤʳ, ʚ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ, 

ʷʚʣʷʷʩʴ ʥʝʢʦʡ ʪʦʯʢʦʡ ʧʝʨʝʩʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʫʛʨʦʟ ʚʥʝʰʥʝʡ ʜʝʣʦʚʦʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʪʦʙʨʘʞʝʥʥʳʭ ʚ ʚʠʜʝ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʫʩʧʝʭʘ, ʘ ʪʘʢʞʝ ʚ ʬʦʨʤʝ 

ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʝʛʦ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʥʝʰʥʝʡ ʜʝʣʦʚʦʡ ʩʨʝʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʣʴʥʳʭ 

ʩʪʦʨʦʥ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʅʫʞʥʦ ʚʳʷʚʠʪʴ ʫʛʨʦʟʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʘ ʩʣʘʙʳʝ 

ʩʪʦʨʦʥʳ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ. 

ʇʨʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ, ʦʮʝʥʢʝ ʠ ʚʳʙʦʨʝ ʥʘʠʣʫʯʰʝʛʦ ʚʘʨʠʘʥʪʘ ʜʣʷ ʩʪʨʘʪʝʛʠʠ 

ʫʯʠʪʳʚʘʝʪʩʷ ʮʝʥʥʦʩʪʠ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ, ʵʪʠʯʝʩʢʠʝ ʥʦʨʤʳ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʚʳʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 




























