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ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ: 

ɸʧʘʞʝʚ ɸ.ʂ. ï ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʨʝʢʪʦʨ ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʧʨʝʜʩʝ-

ʜʘʪʝʣʴ ʇʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ 

ɻʚʘʨʘʤʠʷ ɸ.ɸ. ï ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʘʢʘʜʝʤʠʢ, ʨʝʢʪʦʨ ɸʙʭʘʟʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝ-

ʪʘ, ʩʦʧʨʝʜʩʝʜʘʪʝʣʴ ʇʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ 

ɾʝʢʘʤʫʭʦʚ ʄ.ʍ. ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʠʨʝʢʪʦʨ ʠʥʩʪʠʪʫʪʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ï ʬʠʣʠʘʣ ʌʝʜʝ-

ʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ 

ʮʝʥʪʨ çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè  

ʂʫʨʞʠʝʚ ʍ.ɻ. ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʬʠʣʠʘʣʘ ʌɻɹʋ çʈʦʩʩʝʣʴʭʦʟʮʝʥʪʨè ʧʦ ʂɹʈ 

ʂʘʥʜʨʦʢʦʚ ɾ.ʄ. ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʬʠʣʠʘʣʘ ʌɻɹʋ çɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʤʠʩʩʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʠʩʧʳʪʘʥʠʶ ʠ ʦʭʨʘʥʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡè ʧʦ ʂɹʈ 

 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ: 

ˍ̖̂̅̔̌́̌̉̋̏̃ ˝Ȣ˔Ȣ - ̐ ̑̏̑̆̋̓̏̑ ̐̏ ˚˕˝ȟ ̝̐̑̆̅̒̆̅́̓̆̌ ˛̑̄̋̏̍̉̓̆̓́  
˟̆̍̍̏̆̃ ˙Ȣ˕. - ̉ Ȣ̏Ȣ ̅̆̋́̎́ ̝́̋̔̌̓̆̓́̕ Ⱥˍ̘̄̑̏̎̏̍̉̆̒̋̉̊Ȼ 
ʐʝʢʠʭʘʯʝʚ ʖ. ɸ. - ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ çʄʝʭʘʥʠʟʘʮʠʷ ʠ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡè 

ʂʦʢʦʚ ʅ.ʉ. - ʠ.ʦ. ʜʝʢʘʥʘ ʬʘʢʫʣʴʪʝʪʘ çʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè 

ʊʘʨʯʦʢʦʚ ʊ.ʊ. - ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ çɺʝʪʝʨʠʥʘʨʥʘʷ ʤʝʜʠʮʠʥʘ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠè 

ɹʘʣʢʠʟʦʚ ɸ.ɹ. - ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦè 

ʊʣʫʧʦʚ ʊ. ʍ. - ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ çʊʦʨʛʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡè  

˥ͯ;͊ͨ΄͔͍͊ ˮΦ˾Φ ς ͪ ͍͙͔ͯͦͦ͒ͭ͟͡Έ ͔͔͙ͦͭ͒ͤ͡Ύ ͔͔͎ͫͪ͒ͤͦ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ 
ˢ́̎̉̆̃́ ˕Ȣ˙. - ̐ ̑̏̆̒̒̏̑̕ ̜̋́̆̅̑̕ Ⱥˍ̠̄̑̏̎̏̍̉Ȼ  
˙̖́̑̇̏̏̃́ ˙ȢˍȢ ɀ ̘̝̎́́̌̎̉̋ ̏̓̅̆̌́ ̘̒̓̑́̓̆̄̉̆̒̋̏̄̏ ̠̐̌́̎̉̑̏̃́̎̉ȟ ̐̑̏̆̋̓̎̏̊ ̉ ̉̎̎̏̃́Ȥ

̗̉̏̎̎̏̊ ̠̝̅̆̓̆̌̎̏̒̓̉ 
ˢ̙̖́̌̉̏̃́ ˘Ȣ˔Ȣ ɀ ̘̝̎́́̌̎̉̋ ̏̓̅̆̌́ ̠̒̏̐̑̏̃̏̇̅̆̎̉ ̄̑́̎̓̏̃ ̉ ̘̎́̔̎̏- ̖̘̖̓̆̎̉̆̒̋̉ ̐̑̏Ȥ

̄̑́̍̍  
 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ 

˥̖̉̂̈̔̏̃ ˔Ȣ˞. - ̈ ́̍ ̅̆̋́̎́ ̐̏ ˚˕˝ ̘́̄̑̏̎̏̍̉̆̒̋̏̄̏ ̝́̋̔̌̓̆̓́̕  
ˍ̙̍̏̋̏̃ ˎȢˢȢ ɀ̈ ́̍ ̅̆̋́̎́ ̐̏ ˚˕˝ ̝́̋̔̌̓̆̓́̕ ̝̒̓̑̏̉̓̆̌̒̓̃́ ̉ ̈̆̍̌̆̔̒̓̑̏̊̒̓̃́  
ˎ̏̌̏̓̏̋̏̃ ˍȢ˘Ȣ - ̈́̍ ̅̆̋́̎́ ̐̏ ˚˕˝ ̝́̋̔̌̓̆̓́̕ ̖̗̍̆́̎̉̈́̉̉ ̉ ̞̘̠̎̆̑̄̏̏̂̆̒̐̆̆̎̉ ̐̑̆̅Ȥ

̠̐̑̉̓̉̊  
˟̖́̍́̉̎́ ˍȢˬ. ɀ ̈ ́̍ ̅̆̋́̎́ ̐̏ ˚˕˝ ̓̏̑̄̏̃̏-̖̘̓̆̎̏̌̏̄̉̆̒̋̏̄̏ ̝́̋̔̌̓̆̓́̕ 
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ȷȫȰȼȮɅ ɷ 1. ȮȳȳȴȨȦȼȮȴȳȳɁȫ ȸȫȻȳȴȱȴȩȮȮ Ȩ ȶȦȷȸȫȳȮȫȨȴȪȷȸȨȫ  

Ȯ ȵȫȶȫȶȦȧȴȸȰȫ ȷȫȱɂȷȰȴȻȴȭɅȯȷȸȨȫȳȳȴȯ ȵȶȴȪȹȰȼȮȮ 
 

ʀʚʘʥʦʚʘ ɿ.ɸ., ɸʪʘʙʠʝʚ ɸ.ʄ. ɺʃʀʗʅʀɽ ʉʇʆʉʆɹʅʆʉʊʀ ʄʋʂʀ ʂ ʇʆʊɽʄʅɽʅʀʖ ʅɸ ʂɸ-
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ʂʘʟʦʚʘ ɿ.ʄ., ʎʠʢʘʥʦʚʘ ʃ.ʄ., ɿʝʟʘʝʚ ʄ.ʈ. ʈɸɿɺʀʊʀɽ ʎʀʌʈʆɺʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ɸʇʂ é... 12 

ʂʘʟʦʚʘ ɿ.ʄ., ʎʠʢʘʥʦʚʘ ʃ.ʄ., ɿʝʟʘʝʚ ʄ.ʈ. ʀʅʅʆɺɸʎʀʀ ɺ ʉɽʃʔʉʂʆʄ ʍʆɿʗʁʉʊɺɽ éééé 16 

ʂʠʰʝʚ ɸ.ʖ., ʐʠʙʟʫʭʦʚ ɿ.ʉ., ɽʟʠʝʚ ʄ.ʀ., ɹʝʨʙʝʢʦʚ ʂ.ɿ., ʕʨʞʠʙʦʚ ɸ.ʍ. ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʀ 

ʂɸʏɽʉʊɺʆ ɿɽʈʅɸ ʉʈɽɼʅɽʉʇɽʃʓʍ ɻʀɹʈʀɼʆɺ ʂʋʂʋʈʋɿʓ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ 

ɼʆɿ ʄʀʅɽʈɸʃʔʅʓʍ ʋɼʆɹʈɽʅʀʁ ɺ ʋʉʃʆɺʀʗʍ ʇʈɽɼɻʆʈʅʆʁ ɿʆʅʓ ʂɸɹɸʈɼʀʅʆ-

ɹɸʃʂɸʈʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀ ééééééééééééééééééééééééé... 19 

ʂʠʰʝʚ ɸ.ʖ., ʐʠʙʟʫʭʦʚ ɿ.ʉ., ɽʟʠʝʚ ʄ.ʀ., ɹʝʨʙʝʢʦʚ ʂ.ɿ., ʕʨʞʠʙʦʚ ɸ.ʍ. ʀɿʄɽʅɽʅʀɽ ʋʈʆ-

ɾɸʁʅʆʉʊʀ ʅʆɺʓʍ ɻʀɹʈʀɼʆɺ ʂʋʂʋʈʋɿʓ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʇʈʀʄɽʅɽʅʀʗ 

ɻɽʈɹʀʎʀɼʆɺ éééééééééééééééééééééééééééééééé... 24 

ʇʝʨʬʠʣʴʝʚʘ ʅ.ʀ. ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʀ ʉʆɼɽʈɾɸʅʀɽ ʉɸʍɸʈʆɺ ɺ ʇʆʏɸʊʂɸʍ ʇʀʑɽ-
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ʇʝʨʬʠʣʴʝʚʘ ʅ.ʀ. ʇʈʀʄɽʅɽʅʀɽ ɹʀʆʃʆɻʀʏɽʉʂʀ ɸʂʊʀɺʅʓʍ ɺɽʑɽʉʊɺ ʇʈʀ ɺʓʈɸ-
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ɸnnotation 

Pasta is very popular among consumers due to the ease of preparation and the ability to sufficiently 
long-term storage without deterioration of basic properties, high nutritional value, good digestibility. Pasta is 
one of the essential products. On average, a Russian consumes about 6 kg of pasta per year. Pasta is very 
among consumers due to the ease of preparation and the ability to popular sufficiently long-term storage 
without deterioration of basic properties, high nutritional value, good digestibility. 

Key words: flour, pasta, technological process, quality, color, shelf life, assessment, classification. 
 
ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʨʠʤʝʥʷʝʤʦʛʦ ʩʳʨʴʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʧʦʢʘʟʘʣʘ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ 
ʠ ʧʦʜʙʦʨʘ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʭ ʢʘʯʝʩʪʚʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʫʢʠ ʩ ʨʘʟʣʠʯʥʳʤʠ 
ʤʘʢʘʨʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɿʘʜʘʯʘ ʧʦʣʫʯʝʥʠʷ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʚ̫ʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʤʦʞʝʪ ʙʳʪʴ 
ʨʝʰʝʥʘ ʢʦʤʧʣʝʢʩʥʦ. ɸ ʠʤʝʥʥʦ, ʚʳʙʦʨʦʤ ʟʘʜʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʢʘʯʝʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ, ʦʮʝʥʢʠ ʠ 
ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʘʢʘʨʦʥʥʳʭ ʩʚʦʡʩʪʚ ʤʫʢʠ ʩ ʜʘʣʴʥʝʡʰʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-
ʨʦʚ ʟʘʤʝʩʘ, ʩʫʰʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ. 
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ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʆʆʆ çʄʘʢʘʨʦʥʥʘʷ ʬʘʙʨʠʢʘ. ʍʣʝʙ-
ʥʳʡ ɼʘʨè. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʨʘʟʮʳ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʩ ʨʘʟ-
ʣʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʠʟ ʪʚʝʨʜʳʭ ʠ ʤʷʛʢʠʭ ʧʰʝʥʠʮ, ʚʳʨʘʙʦʪʘʥʥʦʡ ʧʦ ɻʆʉʊ ʈ 52368-2006 
ʠ ɻʆʉʊ ʈ 52189-2003. ɺ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʠʪʨʘʪ ʥʘʪʨʠʷ ʠ ʢʦʤʧʣʝʢʩʥʳʡ 
ʫʣʫʯʰʠʪʝʣʴ çʈʠʪʤè. 

ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʠ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʷʚʣʷʶʪʩʷ: 
- ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʡ ʧʦʪʦʯʥʦʡ ʣʠʥʠʠ ʠ ʩʦʩʪʦʠʪ ʠʟ ʦʧʝʨʘʮʠʡ ʧʦʜʛʦʪʦʚʢʠ ʩʳʨʴʷ, ʟʘʤʝʩʘ, ʦʙʨʘʙʦʪʢʠ ʪʝʩʪʘ (ʧʨʠʤʠʥʘʥʠʷ 
ʠ ʧʨʦʢʘʪʳʚʘʥʠʷ), ʬʦʨʤʦʚʢʠ (ʬʠʛʫʨʥʳʝ ʠʟʜʝʣʠʷ ʧʨʝʩʩʫʶʪ, ʰʪʘʤʧʫʶʪ, ʣʘʧʰʫ ʠʟʛʦʪʦʚʣʷʶʪ ʨʫʯʥʳʤ 
ʤʝʪʦʜʦʤ), ʩʫʰʢʠ, ʚʳʩʪʦʡʢʠ (ʩʪʘʙʠʣʠʟʘʮʠʠ), ʩʦʨʪʠʨʦʚʢʠ ʠ ʫʧʘʢʦʚʢʠ [4]; 

- ʦʩʥʦʚʥʦʝ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʩʣʫʞʘʪ ʩʧʝʮʠʘʣʴʥʘʷ ʤʘʢʘʨʦʥʥʘʷ ʤʫʢʘ, 
ʭʣʝʙʦʧʝʢʘʨʥʘʷ ʤʫʢʘ ʚʳʩʰʝʛʦ ʠ ʧʝʨʚʦʛʦ 

- ʩʦʨʪʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʥʝ ʤʝʥʝʝ 28% ʢʣʝʡʢʦʚʠʥʳ ʠ ʚʦʜʳ [4]. 
ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘʧʦʣʠʬʝʥʦʣʦʢʩʠʜʘʟʳ ʠ ʥʘʣʠʯʠʝ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚ-

ʥʦʡ ʧʨʠʯʠʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʫʢʠ ʢ ʧʦʪʝʤʥʝʥʠʶ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʧʦʪʝʤʥʝʥʠʷ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ. 
ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʠʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʤʫʢʠ ʢ ʧʦʪʝʤʥʝʥʠʶ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 
ʞʝʣʪʦʛʦ ʠ ʯʝʨʥʦʛʦ ʩʦʩʪʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʮʚʝʪʘ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 
ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʮʘʭ ʤʫʢʠ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 100% ʩʣʫʯʘʝʚ ʧʝʨʝʨʘʙʦʪʢʠ ʤʫʢʠ, ʩʧʦʩʦʙʥʦʡ ʢ ʧʦʪʝʤ-
ʥʝʥʠʶ, ʤʘʢʘʨʦʥʥʳʝ ʠʟʜʝʣʠʷ ʠʤʝʣʠ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʪʦʛʦ ʩʦʩʪʘʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʮʚʝʪʘ ʠ ʚʳʩʦ-
ʢʦʝ ï ʯʝʨʥʦʛʦ ʩʦʩʪʘʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʮʚʝʪʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʢʦʨʨʝ-
ʣʷʮʠʦʥʥʳʝ ʪʘʙʣʠʮʳ (ʪʘʙʣʠʮʳ 1, 2) ʟʘʚʠʩʠʤʦʩʪʠ ʢʨʠʪʝʨʠʝʚ ʢʘʯʝʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʦʪ ʩʧʦʩʦʙ-
ʥʦʩʪʠ ʤʫʢʠ ʢ ʧʦʪʝʤʥʝʥʠʶ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʤʫʢʠ ʢ 
ʧʦʪʝʤʥʝʥʠʶ ʥʘ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʤʫʢʠ ʪʚʝʨʜʳʭ ʠ ʤʷʛʢʠʭ ʧʰʝʥʠʮ ʫʩʪʘʥʦʚ-
ʣʝʥʳ ʚʳʩʦʢʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʧʦʩʦʙʥʦʩʪʴʶ ʤʫʢʠ ʢ ʧʦʪʝʤʥʝʥʠʶ ʠ ʩʦʜʝʨʞʘʥʠʝʤ 
ʯʝʨʥʦʛʦ ʩʦʩʪʘʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʮʚʝʪʘ (0,7) ʠ (0,86) ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʪʦʛʦ ʩʦʩʪʘʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 
ʮʚʝʪʘ (0,55) ʠ (0,63), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
 

ʊʘʙʣʠʮʘ 1 ï ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʨʠʪʝʨʠʝʚ ʢʘʯʝʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ 

ʠʟʜʝʣʠʡ ʠʟ ʤʫʢʠ ʤʷʛʢʠʭ ʧʰʝʥʠʮ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʤʫʢʠ ʢ ʧʦʪʝʤʥʝʥʠʶ 

ʂʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ 
ʠʟʜʝʣʠʡ 

 ʂʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ 

 ʂʋ ʉɺ ɺʇʉ ɾ ʏ 

ʂʋ 1,00 - - - - 

ʉɺ 0,27 1,00 - - - 

ɺʇʉ 0,30 0,83 1,00 - - 

ɾ -0,67 -0,17 -0,20 1,00 - 

ʏ -0,44 -0,16 -0,19 0,44 1,00 

ʉʧʦʩʦʙʥʦʩʪʴ ʤʫʢʠ ʢ ʧʦʪʝʤʥʝʥʠʶ -0,15 0,43 0,14 0,55 0,7 

 
ʊʘʙʣʠʮʘ 2 ï ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʨʠʪʝʨʠʝʚ ʢʘʯʝʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ 

ʠʟʜʝʣʠʡ ʠʟ ʤʫʢʠ ʪʚʝʨʜʳʭ ʧʰʝʥʠʮ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʤʫʢʠ ʢ ʧʦʪʝʤʥʝʥʠʶ 

ʂʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ 
ʠʟʜʝʣʠʡ 

 ʂʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ 

 ʂʋ ʉɺ ɺʇʉ ɾ ʏ 

ʂʋ 1,00 - - - - 

ʉɺ 0,27 1,00 - - - 

ɺʇʉ 0,30 0,83 1,00 - - 

ɾ -0,67 -0,17 -0,20 1,00 - 

ʏ -0,44 -0,16 -0,19 0,44 1,00 

ʉʧʦʩʦʙʥʦʩʪʴ ʤʫʢʠ ʢ ʧʦʪʝʤʥʝʥʠʶ -0,15 0,45 0,14 0,6 0,86 

 
ʇʨʠ ʵʪʦʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʧʦʩʦʙʥʦʩʪʴʶ ʤʫʢʠ ʢ ʧʦʪʝʤʥʝʥʠʶ ʠ ʩʦʜʝʨʞʘʥʠ-

ʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʚʘʨʦʯʥʦʡ ʚʦʜʝ, ʚʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʧʨʫʛʦʩʪʠ ʠ 
ʢʠʩʣʦʪʥʦʩʪʴʶ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʩʧʦʩʦʙʥʦʩʪʠ ʤʫʢʠ ʢ ʧʦʪʝʤʥʝʥʠʶ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣ-
ʪʦʛʦ ʠ ʯʝʨʥʦʛʦ ʩʦʩʪʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʮʚʝʪʘ. ʇʝʨʝʨʘʙʦʪʢʘ ʤʫʢʠ, ʩʧʦʩʦʙʥʦʡ ʢ ʧʦʪʝʤʥʝʥʠʶ, ʙʫʜʝʪ 
ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʦʡ ʧʦʪʝʤʥʝʥʠʷ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ. 
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ʈɸɿʈɸɹʆʊʂɸ ʊɽʍʅʆʃʆɻʀʀ ʅɸʇʀʊʂɸ ʊʓʂɺɽʅʅʆ-ʇɽʂʊʀʅʆɺʆɻʆ 
 

 ʀʚʘʥʦʚʘ ɿ.ɸ.; 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

 ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠè, ʢ.ʩ.-ʭ., ʜʦʮʝʥʪ, 
ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 

e-mail: zarema1518@mail.ru 
ɹʘʰʠʝʚʘ ʉ.ɸ.;  

ʩʪʫʜʝʥʪʢʘ 2 ʢʫʨʩʘ, ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ  
çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ  ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠè 

 
ɸʥʥʦʪʘʮʠʷ 

ʌʨʫʢʪʦʚʳʝ ʠ ʦʚʦʱʥʳʝ ʩʦʢʠ ʩʣʫʞʘʪ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʘʧʠʪʢʦʚ. ʂʨʦʤʝ 
ʪʦʛʦ, ʦʥʠ ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺʚʝʜʝʥʠʝ ʚ ʥʠʭ ʥʦ-
ʚʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʦʞʥʦʩʪʠ. ʅʘʧʠʪʦʢ ʩʦʟʜʘʥ ʥʘ 
ʦʩʥʦʚʝ ʩʤʝʩʠ ʪʳʢʚʝʥʥʦʛʦ ʠ ʪʳʢʚʝʥʥʦ-ʧʝʢʪʠʥʦʚʦʛʦ ʧʶʨʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʘʭʘʨʥʦʛʦ ʩʠʨʦʧʘ. ʅʘʧʠʪʦʢ, 
ʧʦʣʫʯʘʝʤʳʡ ʧʦ ʦʧʠʩʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʣʘʜʘʝʪ ʥʘʪʫʨʘʣʴʥʳʤʠ, ʧʨʠʷʪʥʳʤʠ, ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ, 
ʩʚʦʡʩʪʚʝʥʥʳʤʠ ʪʳʢʚʝ, ʚʢʫʩʦʤ ʠ ʘʨʦʤʘʪʦʤ. ɺʢʫʩ ʩʣʝʛʢʘ ʢʠʩʣʦʚʘʪʳʡ. ʂʦʥʩʠʩʪʝʥʮʠʷ ʦʜʥʦʨʦʜʥʘʷ ʩ ʨʘʚ-
ʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʪʦʥʢʦʠʟʤʝʣʴʯʝʥʥʦʡ ʤʷʢʦʪʴʶ. ʎʚʝʪ ʦʨʘʥʞʝʚʳʡ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʪʳʢʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʧʠʪʦʢ ʪʳʢʚʝʥʥʦ-ʧʝʢʪʠʥʦʚʳʡ, ʪʳʢʚʝʥʥʦʝ ʧʶʨʝ, ʧʝʢʪʠʥ. 
 

DEVELOPMENT OF TECHNOLOGY OF PUMPKIN AND PECTIN DRINK  
 

 Ivanova Z.A.; 
Associate Professor of the Department of Technology of Production and Processing 

 agricultural productsò, candidate of agricultural sciences, associate professor 
FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia; 

e-mail: zarema1518@mail.ru 
Bashieva S.A.;  

2nd year student direction preparation  
"Technology of production and processing  agricultural products 

  
Annotation 

Fruit and vegetable juices serve as the main component of various drinks. In addition, they contain a 
complex of vitamins and minerals. The introduction of new physiologically functional ingredients into them 
is not difficult. The drink is based on a mixture of pumpkin and pumpkin-pectin puree with the addition of 
sugar syrup. 

The drink obtained by the described technology has a natural, pleasant, well-pronounced taste and 
aroma characteristic of a pumpkin. The taste is slightly sour. The consistency is homogeneous with evenly 
distributed finely ground pulp. The color is orange, characteristic of a pumpkin. 

Key words: pumpkin-pectin drink, pumpkin puree, pectin. 
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ɺʝʩʴ ʤʠʨʦʚʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʦʧʳʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝ-
ʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʦʧʪʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʚʝʱʝʩʪʚ ʟʘ 
ʩʯʝʪ ʦʙʳʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠ-
ʟʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʦʙʦʛʘʱʝʥʥʳʭ ʮʝʥʥʳʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠʥʛʨʝʜʠ-
ʝʥʪʘʤʠ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ [3]. 

ɺ ʢʦʤʧʣʝʢʩʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʟʜʦʨʦʚʣʝʥʠʶ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚʘʞ-
ʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʢʪʠʥʘ - ʧʨʠʨʦʜʥʦʛʦ ʜʝʪʦʢʩʠʢʘʥʪʘ, 
ʩʧʦʩʦʙʥʦʛʦ ʩʚʷʟʳʚʘʪʴ ʠ ʚʳʚʦʜʠʪʴ ʠʟ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʠʦʥʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʩʥʠʞʘʪʴ ʫʨʦʚʝʥʴ 
ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ, ʧʦʚʳʰʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʘʣʣʝʨʛʠʠ ʠ ʦʢʘʟʳʚʘʪʴ ʦʙʱʝʝ ʙʣʘʛʦʪʚʦʨʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ [2]. 

ʅʘʧʠʪʢʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤ ʪʝʭʥʦʣʦʛʠʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʦʛʦ ʧʠʪʘʥʠʷ. ʌʨʫʢʪʦʚʳʝ ʠ ʦʚʦʱʥʳʝ ʩʦʢʠ ʩʣʫʞʘʪ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʘʧʠʪʢʦʚ. 
ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺʚʝʜʝʥʠʝ ʚ 
ʥʠʭ ʥʦʚʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʦʞʥʦʩʪʠ [1]. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʠʪʢʦʚ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʠʪʘʥʠʝʤ. 

ʅʘʧʠʪʦʢ ʩʦʟʜʘʥ ʥʘ ʦʩʥʦʚʝ ʩʤʝʩʠ ʪʳʢʚʝʥʥʦʛʦ ʠ ʪʳʢʚʝʥʥʦ-ʧʝʢʪʠʥʦʚʦʛʦ ʧʶʨʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʘ-
ʭʘʨʥʦʛʦ ʩʠʨʦʧʘ.  

ʇʦʜʛʦʪʦʚʢʫ ʪʳʢʚʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʳʢʚʝʥʥʦʛʦ ʧʶʨʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʊʳ-
ʢʚʫ ʟʘʤʘʯʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ, ʧʦʩʣʝ ʯʝʛʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʤʳʣʠ ʚ ʧʨʦʪʦʯʥʦʡ ʭʦʣʦʜʥʦʡ ʚʦʜʝ ʚ ʤʦ-
ʝʯʥʳʭ ʤʘʰʠʥʘʭ. ʇʦʩʣʝ ʤʦʡʢʠ ʪʳʢʚʫ ʨʘʟʨʝʟʘʣʠ ʥʘ ʢʫʩʢʠ ʰʠʨʠʥʦʡ ʥʝ ʙʦʣʝʝ 60 ʤʤ, ʫʜʘʣʠʣʠ ʧʨʠ ʵʪʦʤ 
ʩʝʤʝʥʘ ʠ ʧʣʦʜʦʥʦʞʢʫ, ʘ ʟʘʪʝʤ ʢʫʩʢʠ ʨʘʟʨʝʟʘʣʠ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʨʘʟʤʝʨʦʤ 20-30 ʤʤ. ɼʘʣʴʥʝʡʰʝʝ ʠʟ-
ʤʝʣʴʯʝʥʠʝ ʢʫʩʢʦʚ ʪʳʢʚʳ ʥʘ ʢʫʙʠʢʠ ʨʘʟʤʝʨʦʤ 5Ĭ5 ʤʤ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʪʝʨʦʯʥʳʭ ʜʨʦʙʠʣʢʘʭ. 

ʀʟʤʝʣʴʯʝʥʥʫʶ ʪʳʢʚʫ ʙʣʘʥʰʠʨʦʚʘʣʠ ʧʘʨʦʤ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʣʘʥʰʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 
7 ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 80Ñ2Áʉ. ɹʣʘʥʰʠʨʦʚʘʥʥʫʶ ʪʳʢʚʫ ʧʨʦʪʠʨʘʣʠ ʯʝʨʝʟ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ 0,5-
0,4 ʤʤ. 

ʇʦʣʫʯʝʥʥʦʝ ʧʶʨʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚ ʨʝʮʝʧʪʫʨʝ ʥʘʧʠʪʢʘ ʠ ʜʣʷ ʧʦʣʫ-
ʯʝʥʠʷ ʪʳʢʚʝʥʥʦ-ʧʝʢʪʠʥʦʚʦʛʦ ʧʶʨʝ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʪʝʨʪʫʶ ʤʘʩʩʫ ʟʘʛʨʫʟʠʣʠ ʚ ʨʘʟʚʘʨʠʚʘʪʝʣʴ ʜʣʷ ʧʨʦʚʝ-
ʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʣʠʟʘ-ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ. ʋʩʣʦʚʠʷ ʧʨʦʮʝʩʩʘ: ʪʝʤʧʝʨʘʪʫʨʘ 85Áʉ ʠ ʘʢʪʠʚʥʘʷ ʢʠʩʣʦʪ-
ʥʦʩʪʴ ʩʨʝʜʳ ʨʅ 2,0 (ʜʦʩʪʠʛʘʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝʤ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ). ʇʦʣʫʯʝʥʥʫʶ ʩʤʝʩʴ ʥʘʛʨʝʚʘʣʠ ʜʦ 
ʪʝʤʧʝʨʘʪʫʨʳ 85Áʉ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ. ʅʝ ʧʨʝʢʨʘʱʘʷ ʧʝʨʝʤʝʰʠʚʘʥʠʝ, ʩʤʝʩʴ ʚʳʜʝʨʞʠ-
ʚʘʣʠ ʧʨʠ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ. 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʘʭʘʨʥʦʛʦ ʩʠʨʦʧʘ ʩʘʭʘʨ-ʧʝʩʦʢ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʧʨʦʩʝʠʚʘʪʝʣʴ ʩ ʤʘʛʥʠʪʥʳʤ 
ʫʣʘʚʣʠʚʘʪʝʣʝʤ. ɼʘʣʝʝ ʩʘʭʘʨ ʨʘʩʪʚʦʨʠʣʠ ʚ ʚʦʜʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʮʝʧʪʫʨʦʡ, ʟʘʪʝʤ ʩʤʝʩʴ ʜʦʚʝʣʠ ʜʦ 
ʢʠʧʝʥʠʷ ʠ ʢʠʧʷʪʠʣʠ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ. ɻʦʪʦʚʳʡ ʩʠʨʦʧ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʬʠʣʴʪʨʪʢʘʥʴ. ʉʠʨʦʧ ʜʦʣ-
ʞʝʥ ʙʳʪʴ ʧʨʦʟʨʘʯʥʳʤ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ. 

ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʪʳʢʚʝʥʥʦʝ ʠ ʪʳʢʚʝʥʥʦ-ʧʝʢʪʠʥʦʚʦʝ ʧʶʨʝ, ʩʘʭʘʨʥʳʡ ʩʠʨʦʧ) ʩʤʝ-
ʰʠʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʮʝʧʪʫʨʦʡ. ʈʝʮʝʧʪʫʨʳ ʠ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʠʪʢʘ 
ʪʳʢʚʝʥʥʦ-ʧʝʢʪʠʥʦʚʦʛʦ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 20 ï ʈʝʮʝʧʪʫʨʳ ʠ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ  

ʥʘʧʠʪʢʘ ʪʳʢʚʝʥʥʦ-ʧʝʢʪʠʥʦʚʦʛʦ 
ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʮʝʧʪʫʨʳ 
ʈʝʮʝʧʪʫʨʘ,  

ʢʛ ʥʘ 1000 ʢʛ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 
ʅʦʨʤʘ ʨʘʩʭʦʜʘ ʩʳʨʴʷ, 

ʢʛ ʥʘ 1000 ʢʛ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 
ʊʳʢʚʘ  760,45 

ʊʳʢʚʝʥʥʦʝ ʧʶʨʝ 380 391,40 
 
ʊʳʢʚʝʥʥʦ-ʧʝʢʪʠʥʦʚʦʝ ʧʶʨʝ 300 303,00 
ʉʘʭʘʨʥʳʡ ʩʠʨʦʧ, ʚ ʪʦʤ ʯʠʩʣʝ  
ʉʘʭʘʨ  
ɺʦʜʘ 

320 
230 
90 

329,6 
236,9 

 
ʉʤʝʰʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʧʦʜʦʛʨʝʚʘʪʝʣʷʭ. ʉʤʝʩʴ ʥʘʛʨʝʚʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 60Áʉ, ʪʱʘʪʝʣʴʥʦ 

ʧʝʨʝʤʝʰʠʚʘʷ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ. 
ʇʦʩʣʝ ʩʦʝʜʠʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʘʧʠʪʦʢ ʧʦʜʚʝʨʛʘʣʠ ʛʦʤʦʛʝʥʠʟʘʮʠʠ. ɻʦʤʦʛʝʥʠʟʘʮʠʷ ʥʘʧʠʪʢʘ 

ʪʳʢʚʝʥʥʦ-ʧʝʢʪʠʥʦʚʦʛʦ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʜʘʚʣʝʥʠʠ 15-17 ʄʇʘ. 
ʇʦʩʣʝ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʥʘʧʠʪʦʢ ʧʦʜʚʝʨʛʘʣʠ ʜʝʘʵʨʘʮʠʠ ʚ ʜʝʘʵʨʘʪʦʨʝ-ʧʘʩʪʝʨʠʟʘʪʦʨʝ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ 35-50Áʉ ʠ ʦʩʪʘʪʦʯʥʦʤ ʜʘʚʣʝʥʠʠ 6-8 ʢʇʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʝʘʵʨʘʮʠʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 
10 ʤʠʥ. ʇʦʩʣʝ ʜʝʘʵʨʘʮʠʠ ʩʦʢ ʧʦʜʦʛʨʝʚʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 80-85Áʉ ʠ ʥʘʧʨʘʚʠʣʠ ʥʘ ʬʘʩʦʚʘʥʠʝ. 
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ʈʘʩʬʘʩʦʚʢʫ ʥʘʧʠʪʢʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʪʝʢʣʷʥʥʳʝ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʙʘʥʢʠ ʚʤʝʩʪʠʤʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 
3 ʜʤ

3
, ʙʫʪʳʣʢʠ ʚʤʝʩʪʠʤʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 1 ʜʤ

3
. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʩʝʧʪʠʯʝʩʢʦʡ ʬʘʩʦʚʢʠ ʥʘ ʫʩʪʘʥʦʚ-

ʢʘʭ ʪʠʧʘ çʊʝʪ-ʨʘ-ɹʨʠʢ-ɸʩʝʧʪʠʢè, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʝʨʠʣʠʟʘʮʠʷ ʚ ʧʦʪʦʢʝ, ʦʭʣʘʞʜʝʥʠʝ ʠ ʬʘʩʦʚʘ-
ʥʠʝ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʅʘʣʴʯʠʢʩʢʦʛʦ ʢʦʥʩʝʨʚʥʦʛʦ ʟʘʚʦʜʘ. 
ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʧʠʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
 
ʊʘʙʣʠʮʘ 2 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʧʠʪʢʘ ʪʳʢʚʝʥʥʦ-ʧʝʢʪʠʥʦʚʦʛʦ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ,% 14 

ɸʢʪʠʚʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ 4 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ,% 1,4 
ʉʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʚ,% 28,9 

ʆʙʱʘʷ ʢʠʩʣʦʪʥʦʩʪʴ,% 0,4 
ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, ʢʢʘʣ 112,0 
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ʥʳʡ ʪʳʢʚʝ. 
 

ʃʠʪʝʨʘʪʫʨʘ 
1. ʊʭʘʟʝʧʣʦʚ, ʌ.ʍ., ʀʚʘʥʦʚʘ, ɿ.ɸ., ʐʘʣʦʚʘ ɸ.ɸ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ 

ʩʫʰʢʠ ʦʚʦʱʝʡ // ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ: ʤʘʪʝ-
ʨʠʘʣʳ VII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʘʷ ʧʘʤʷʪʠ ɹ.ʍ. ʌʠʘʧʰʝʚʘ. 
- ʅʘʣʴʯʠʢ ï 2021. ï ʉ. 20-24. 

2. ʀʚʘʥʦʚʘ, ɿ.ɸ., ʊʭʘʟʝʧʣʦʚʘ, ʌ.ʍ., ʂʫʰʭʦʚʘ, ʈ.ʂ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪ-
ʚʘ ʧʝʢʪʠʥʦʚʦʛʦ ʧʶʨʝ ʠ ʥʘʧʠʪʢʘ ʠʟ ʪʳʢʚʳ // ʇʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ɸʇʂ ʨʝʛʠʦʥʘ: ʥʘʫʯ.- ʧʨʘʢʪ. ʞʫʨʥ. ï 
2021. ˉ 4 (48). - ʉ.114-117  

3. ʂʦʯʝʪʢʦʚʘ, ɸ. ɸ., ʂʦʣʝʩʥʦʚ, ɸ. ʖ., ʊʫʞʠʣʢʠʥ, ɺ. ʀ., ʅʝʩʪʝʨʦʚʘ, ʀ. ʅ., ɹʦʣʴʰʘʢʦʚ, ʆ. ɺ. ʉʦ-
ʚʨʝʤʝʥʥʘʷ ʪʝʦʨʠʷ ʧʦʟʠʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ / // ʇʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. - 
1999. -ˉ4.-ʩ. 7-10. 
 
 

ʋɼʂ 338 
 

ʈɸɿɺʀʊʀɽ ʎʀʌʈʆɺʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ɸʇʂ 
 

ʂʘʟʦʚʘ ɿ.ʄ.; 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʕʢʦʥʦʤʠʢʘè, ʢ.ʵ.ʥ., 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 
e-mail: zalina.kazova@mail.ru 

ʎʠʢʘʥʦʚʘ ʃ.ʄ.; 
ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ,  

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ; 
e-mail: TsikanovaLM@yandex.ru 

ɿʝʟʘʝʚ ʄ.ʈ.; 
ʩʪʫʜʝʥʪ 2 ʢʫʨʩʘ ʌʠʥʘʥʩʦʚʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝ ʈʌ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ; 
e-mail: zezaevmarat@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ 
ʇʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʠʥʥʦʚʘʮʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʷʭ. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʥʦʚʘʮʠʠ, ʮʠʬʨʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʝʣʴʩʢʦʝ ʭʦ-
ʟʷʡʩʪʚʦ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ. 
 

 

mailto:zalina.kazova@mail.ru
https://glavpahar.ru/articles/roboty-idut...roboty-mnogofunkcionalnye


13 

DEVELOPMENT OF DIGITAL TECHNOLOGIES IN AIC  

 

Kazova Z.M.; 

Associate Professor of the Department of Economics, Candidate of Economic Sciences,  

Associate Professor 

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia; 

e-mail: zalina.kazova@mail.ru 

Tsikanova L.M.; 

senior lecturer, Moscow State University for the Humanities and Economics, Moscow; 

Moscow Finance and Law University MFLA, Moscow; 

e-mail:TsikanovaLM@yandex.ru 

Zezaev M.R.; 

2nd year student of the Faculty of Finance 

Financial University under the Government of the Russian Federation, Moscow, Russia; 

e-mail: zezaevmarat@gmail.com 

 

Annotation 

Improving the competitiveness of the agricultural sector at the present stage is impossible without in-

novations based on digital solutions. Digital technologies increase productivity, optimize costs, ensuring sus-

tainable development of agriculture 
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agricultural sector. 

 

 

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʤʝʥʷʶʪ ʦʙʣʠʢ ʢʣʶʯʝʚʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ. ɺʩʝ ʙʦʣʴʰʝ ʦʨʛʘʥʠʟʘʮʠʡ ʩʪʨʝ-

ʤʷʪʩʷ ʧʝʨʝʥʝʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʚ ʮʠʬʨʦʚʫʶ ʩʨʝʜʫ, ʪʝʤ ʩʘʤʳʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʷ ʪʨʘʥʟʘʢʮʠʦʥ-

ʥʳʝ ʠʟʜʝʨʞʢʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʷ ʦʙʲʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ 21 ʚʝʢʘ ʩʢʨʳʪ ʦʛʨʦʤʥʝʡʰʠʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʙʣʘʛʦʜʘʨʷ ʪʦʯʥʦʩʪʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʥʦʚʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠʤʝʥʠʤʘ ʢ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ ʦʩʦʙʝʥʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʫʣʴʪʫʨ ʠ ʩ ʵʪʠʤ ʩʚʷʟʘʥʥʳʭ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʠ ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʨʦʰʣʦ ʧʫʪʴ ʦʪ ʩʦʙʠʨʘʪʝʣʴʩʪʚʘ ʢ 

ʚʦʟʜʝʣʳʚʘʥʠʶ ʧʦʣʝʡ ʠ ʢʫʣʴʪʠʚʘʮʠʠ ʨʘʩʪʝʥʠʡ, ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʫʜʦʙʨʝʥʠʡ ʠ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ, ʢ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘʩʪʫʧʠʣ ʥʦʚʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʧ ï ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ. ɿʘ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʧʦʪʝʨʴ ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʦʪʢʨʳʚʘʶʪʩʷ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ: ʮʠʬʨʦʚʦʡ ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷ-

ʥʠʠ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʜʝʪʘʣʠʟʘʮʠʠ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʘʩʪʢʘ 

ʧʦʣʷ ʠ ʞʠʚʦʪʥʦʛʦ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʨʘʩʯʝʪ ʩʭʝʤʳ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʉɿʈ, ʚʥʝʜʨʝʥʠʝ 

çʫʤʥʦʡè ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʪ.ʜ. ʊʦ 

ʝʩʪʴ çʮʠʬʨʘè ʜʘʩʪ ʦʪʚʝʪ ʢʘʞʜʦʤʫ ʘʛʨʘʨʠʶ ʥʘ ʛʣʘʚʥʳʝ ʚʦʧʨʦʩʳ: ʢʘʢ ʧʦʣʫʯʠʪʴ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʙʦʣʴ-

ʰʝ ʫʨʦʞʘʷ ʠ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʢʦʪʘ ʠ ʪʨʘʪʠʪʴ ʥʘ ʵʪʦ ʤʝʥʴʰʝ ʨʝʩʫʨʩʦʚ ʢʘʢ ʯʝʣʦʚʝʯʝʩʢʠʭ, ʪʘʢ 

ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ [2,3]. 

ʆʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʨʝʘʣʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʠ 

ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʠ ʙʫʜʝʪ ʦʙʫʩʣʘʚʣʠʚʘʪʴ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ɸʇʂ. ʂ ʪʘʢʠʤ ʤʝʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ:  

1. ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʥʘʧʨʠʤʝʨ, ʜʦʩʪʫʧ ʢ ʠʥʪʝʨʥʝʪʫ);  

2. ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠ-

ʬʠʢʘʮʠʠ;  

3. ʫʧʨʦʱʝʥʥʘʷ ʩʠʩʪʝʤʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʡ;  

4. ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ;  

5. ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

[1,7] 
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ʎʠʬʨʦʚʠʟʘʮʠʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʥʠʚʝʣʠʨʫʝʪ ʝʛʦ ʥʝʜʦʩʪʘʪʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʪʝʨʝʡ ʫʨʦʞʘʷ ʠʟ-

ʟʘ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʡ ʧʦʛʦʜʳ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ, ʩʙʦʨʝ ʠ ʭʨʘʥʝʥʠʠ, ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʦʧʝʨʘʪʠʚʥʳʡ ʤʦ-

ʥʠʪʦʨʠʥʛ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʫʤʝʥʴʰʘʪʴ ʭʠʱʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʪʦʧʣʠʚʘ, ʩʨʝʜʩʪʚ ʟʘʱʠ-

ʪʳ ʨʘʩʪʝʥʠʡ ʠ ʧʦʩʝʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʜʫʢʮʠʶ ʠʣʠ ʧʦʣʫʯʘʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ. ʅʘ ʀʊ-ʨʳʥʢʝ ʈʦʩʩʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘ-

ʨʫʙʝʞʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʟʘʧʨʦʩʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʧʨʦ-

ʠʟʚʦʜʠʪʝʣʝʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʨʥʘ. ʇʨʠ ʵʪʦʤ ʥʝʨʘʟʚʠʪʦʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʤʝʜʣʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʳ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚʳ-

ʩʪʫʧʘʶʪ ʩʝʨʴʝʟʥʳʤ ʙʘʨʴʝʨʦʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʊʘʢʞʝ ʝʤʫ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʤʝʜʣʝʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʩʦʭʨʘʥʷʶʱʘʷʩʷ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʴ ʚ ʩʬʝʨʝ 

ʩʪʘʥʜʘʨʪʦʚ ʠ ʪʨʝʙʦʚʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʪʦʣʴʢʦ ʚ ʦʢʪʷʙʨʝ 2021 ʛʦʜʘ ʙʳʣʦ ʨʝʰʝʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ɹʇʃɸ 

(ʙʝʩʧʠʣʦʪʥʳʡ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ) ʚ ʚʦʟʜʫʰʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʈʌ. ɻʦʩʫʜʘʨʩʪʚʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʚʥʝʜʨʝʥʠʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠʥʷʪʘ ʉʪʨʘʪʝʛʠʷ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʦʪʨʘʩʣʝʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪ 29.12.2021, ʢʦʪʦʨʘʷ ʚ ʫʩʣʦʚʠʷʭ 

ʨʘʟʚʠʪʠʷ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʟʘ ʩʯʝʪ 

ʘʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨ-

ʩʦʚ ʠ ʤʠʥʠʤʠʟʘʮʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʳ ʬʝʜʝ-

ʨʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʟʝʨʥʘ (ʌɻʀʉ çɿʝʨʥʦè), ʧʝʩ-

ʪʠʮʠʜʦʚ ʠ ʘʛʨʦʭʠʤʠʢʘʪʦʚ (ʌɻʀʉ çʇʇɸè). ʅʦʚʦʚʚʝʜʝʥʠʝ ʦʙʝʩʧʝʯʠʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ 

ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʩʪʠʤʫʣʠʨʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʵʪʦ ʧʦʟʚʦʣʠʪ ʟʘʢʨʝʧʠʪʴ ʟʘ ʈʦʩʩʠʝʡ ʧʝʨʚʝʥʩʪʚʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘ-

ʥʠʷ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ. [5,6,8] 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʢʘʩʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʪʦʣʴʢʦ ʩʳʨʴʷ, ʥʦ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʧʦʵʪʦʤʫ ʪʝ-

ʢʫʱʠʡ ʪʨʝʥʜ ʧʝʨʝʭʦʜʘ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʘʥʘʣʦʛʠ ʧʨʠʚʳʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʘʥʘʣʠʟʠ-

ʨʦʚʘʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʫʜʫʱʝʛʦ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʉʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝʛʜʘ ʙʳʣʦ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʠʟʤʝʥʝʥʠʡ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʄʘʣʦʵʬʬʝʢʪʠʚʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʢʨʘʱʘʶʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘ ʠʭ ʤʝʩʪʦ ʧʨʠʭʦ-

ʜʷʪ ʵʬʬʝʢʪʠʚʥʳʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʠʤʝʥʥʦ ʩ ʫʨʦʚʥʝʤ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʢʫʣʴʪʫʨʳ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʝʛʦʜʥʷ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ɸʇʂ ʥʝʦʜʥʦʨʦʜʥʦ, ʥʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʤʧʘʥʠʡ ʫʞʝ 

ʩʜʝʣʘʣʠ ʧʝʨʚʳʝ ʰʘʛʠ. ʆʯʝʥʴ ʚʘʞʥʘ ʧʨʘʚʠʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ. ʂʦʤ-

ʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʜʘʚʥʦ ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʙʫʜʫʪ ʧʨʦʜʦʣ-

ʞʘʪʴ ʩʚʦʡ ʧʫʪʴ ʠ ʧʝʨʝʡʜʫʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠ ʧʨʦʜʚʠʥʫʪʦʡ ʘʥʘʣʠʪʠʢʠ ʚ ʧʨʦ-

ʮʝʩʩʘʭ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʣʦʛʠʩʪʠʢʠ, ʬʠʥʘʥʩʘʭ ʠ ʪ.ʧ. 

ɺʘʞʥʦ ʥʝ ʩʦʚʝʨʰʠʪʴ ʦʰʠʙʢʫ ʠ ʥʝ ʞʜʘʪʴ, ʢʦʛʜʘ ʢʪʦ-ʪʦ ʧʨʠʥʝʩʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʨʳʚ ʚ ʛʦ-

ʪʦʚʦʤ ʚʠʜʝ ʚ çʢʦʨʦʙʦʯʢʝ ʟʘʚʷʟʘʥʥʦʡ ʣʝʥʪʦʡè. ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʥʝʧʨʝʨʳʚʥʳʡ 

ʧʨʦʮʝʩʩ, ʩʚʷʟʘʥʥʳʡ ʩ ʠʟʤʝʥʝʥʠʝʤ ʤʳʰʣʝʥʠʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʘʯʠʥʘʝʪʩʷ ʦʥ ʟʘʯʘʩʪʫʶ ʩ 

ʧʨʦʩʪʝʡʰʠʭ ʚʝʱʝʡ, ʪʘʢʠʭ ʢʘʢ ʥʘʚʝʜʝʥʠʝ ʧʦʨʷʜʢʘ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʚʝʥʪʘʨʠ-

ʟʘʮʠʠ ʪʝʭʥʠʢʠ ʠ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ, ʫʩʪʘʥʦʚʢʠ ʧʨʦʩʪʝʡʰʠʭ ʜʘʪʯʠʢʦʚ ʠ ʧʦʷʚʣʝʥʠʷ ʢʫʣʴʪʫʨʳ ʦʙʨʘʱʝ-

ʥʠʷ ʩ ʜʘʥʥʳʤʠ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝʢʫʱʠʝ ʛʣʦʙʘʣʴʥʳʝ ʪʨʝʥʜʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï ʪʦ ʵʪʦ ʚʩʝ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʦʯʥʳʤ ʟʝʤʣʝʜʝʣʠʝʤ. ʉʨʝʜʩʪʚʘ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟʘ ʧʦʯʚʳ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʠʬʬʝʨʝʥʮʠʨʦ-

ʚʘʥʥʦʛʦ ʠ ʪʦʯʥʦʛʦ ʚʥʝʩʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʘʚʪʦʥʦʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ɸʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ CAN 

ʜʣʷ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʘʛʨʝʛʘʪʦʚ çʥʘ ʣʝʪʫè, ʚʩʝ, ʯʪʦ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠʟʜʝʨʞʝʢ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʤʠʥʠʤʠʟʘʮʠʠ ʦʰʠʙʦʢ ʯʝʣʦʚʝʢʘ. ɺʪʦʨʳʤ ʬʘʢʪʦʨʦʤ ʠʜʝʪ ʦʩʥʘʱʝʥʠʝ ʩʪʘʨʦʛʦ ʧʘʨʢʘ 

ʪʝʭʥʠʢʠ ʩʨʝʜʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʪʦʯʥʦ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʩʭʦʜʝ ʫʜʦʙʨʝʥʠʡ, 

ʩʝʤʷʥ ʠ ʉɿʈ. ʉʝʡʯʘʩ ʵʪʘ ʪʝʤʘ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʘʛʨʦʙʠʟʥʝʩʘ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʘʨʢʘ ʪʝʭʥʠʢʠ ʥʝ ʧʦ-

ʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦʚʳʝ ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ [4,8]. 

ʌʘʢʪʠʯʝʩʢʠ ʚʦʟʥʠʢʘʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʘ: ʢʘʢ ʩʦʟʜʘʪʴ ʪʦʯʥʫʶ ʢʘʨʪʫ ʟʝʤʝʣʴ ʩ ʥʝʦʙʭʦʜʠ-

ʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʢʘʢ ʫʧʨʘʚʣʷʪʴ ʫʨʦʞʘʡʥʦʩʪʴʶ? ʕʪʠ ʚʦʧʨʦʩʳ ʫʞʝ ʤʦʛʫʪ ʨʝʰʠʪʴ ʩʫʱʝʩʪ-

ʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩ ʘʣʛʦ-

ʨʠʪʤʘʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ. ɼʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʢʘʢ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʫʪʥʠʢʦʚʳʭ 

ʩʥʠʤʢʦʚ, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʜʨʦʥʦʚ. ɼʨʦʥʳ ʧʦʟʚʦʣʷʶʪ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʩʦ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤ-
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ʢʦʚ. ʂ ʧʨʠʤʝʨʫ, ʜʨʦʥ ʤʦʞʝʪ ʫʚʠʜʝʪʴ, ʟʘʨʘʞʝʥʦ ʨʘʩʪʝʥʠʝ ʠʣʠ ʥʝʪ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʀʀ-ʪʝʭʥʦʣʦʛʠʠ ʧʦ-

ʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ ʩ ʨʝʪʨʦʧʝʨʠʦʜʦʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʬʝʨʤʝʨʫ 

ʦʪʯʸʪ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ: ʚ ʢʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʫʨʦʞʘʡ, ʛʜʝ ʥʝʦʙʭʦʜʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʣʠʚ ʠ 

ʫʜʦʙʨʝʥʠʷ, ʛʜʝ ʝʩʪʴ ʟʘʚʦʜʥʸʥʥʳʝ ʠʣʠ ʥʝʧʨʦʜʫʢʪʠʚʥʳʝ ʫʯʘʩʪʢʠ ʟʝʤʣʠ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʥʝ ʪʦʣʴʢʦ ʢʦʥʩʦʣʠʜʠʨʫʝʪ ʠ ʘʥʘʣʠʟʠʨʫʝʪ ʜʘʥʥʳʝ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʦʯʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ, ʚʳʭʦʜʷʱʝʡ ʚ ʧʦʣʝ. ʄʘʰʠʥʘ ʩʘʤʘ ʨʝʛʫʣʠʨʫʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ ʧʦʣʷ. 

ʉʠʩʪʝʤʘ ʚ ʠʪʦʛʝ ʧʦʟʚʦʣʷʝʪ ʬʝʨʤʝʨʫ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʠ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ, ʦʩʦ-

ʙʝʥʥʦ ʪʝʭ ʫʯʘʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. 

ɺ ʮʝʣʦʤ, ʤʳ ʚʠʜʠʤ ʪʝʥʜʝʥʮʠʶ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʫʣʫʯʰʝʥʠʝ ʧʦʜʦʙʥʳʭ ʩʝʨʚʠʩʦʚ ʩ ʧʦʤʦʱʴʶ ʠʥ-

ʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʎʝʣʴ ï ʩʙʦʨ ʜʘʪʯʠʢʘʤʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʲʸʤʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ. ʅʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʦʙʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʣʘʞʥʦ-

ʩʪʠ ʠ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʟʝʤʣʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʤʦʛʘʝʪ ʚʳʩʪʨʦʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʤʝ-

ʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ. ʏʝʤ ʰʠʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʤʘʩʩʠʚ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʪʝʤ ʙʦʣʝʝ ʤʥʦʛʦʬʘʢʪʦʨʥʫʶ 

ʤʦʜʝʣʴ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʫʨʦʞʘʷ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ. 

ʉʨʝʜʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʪʨʝʥʜ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʠʢʦʡ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʥʪʝʨ-

ʥʝʪʫ. ʄʘʰʠʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʮʠʬʨʦʚʳʚʘʝʪ ʨʘʟʤʝʨ ʧʦʣʷ ʠ ʚʳʩʪʨʘʠʚʘʝʪ ʦʧʨʝʜʝʣʸʥʥʫʶ ʪʨʘʝʢʪʦʨʠʶ 

ʨʘʙʦʪʳ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʦʡ, ʪʘʢ ʢʘʢ ʪʝʭʥʠʢʘ ʚ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʯʝʣʦ-

ʚʝʢʘ ʠʣʠ ʢʨʫʧʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʩʧʦʩʦʙʥʘ ʦʙʲʝʭʘʪʴ ʞʠʚʦʝ ʧʨʝʧʷʪʩʪʚʠʝ. ʉʦ-

ʚʨʝʤʝʥʥʘʷ ʩʝʣʴʭʦʟʪʝʭʥʠʢʘ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʙʠʨʘʪʴ ʫʨʦʞʘʡ, ʥʦ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʧʝʨʚʠʯ-

ʥʫʶ ʦʙʨʘʙʦʪʢʫ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʩʙʦʨʝ ʧʦʯʘʪʢʦʚ ʢʫʢʫʨʫʟʳ ʢʦʤʙʘʡʥ ʦʪʜʝʣʷʝʪ ʩʝʤʝʥʘ ʦʪ ʧʦʯʘʪʢʘ. 

ɺ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʭʦʜʷʪ ʢʦʤʧʣʝʢʪ ʘʚʪʦʤʘʪʠʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʪʨʘʢʪʦʨʘ, ʜʠʩʧʝʪʯʝʨʩʢʠʡ 

ʮʝʥʪʨ, ʤʦʙʠʣʴʥʳʝ ʧʫʣʴʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʷʜ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʋʞʝ ʩʝʡʯʘʩ ʨʦʩʩʠʡʩʢʠʝ ʟʘʚʦʜʳ 

ʥʘʫʯʠʣʠʩʴ ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʅʝ ʩʪʦʠʪ ʜʫʤʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪ ʪʦʣʴʢʦ ʢʨʫʧʥʝʡʰʠʝ ʘʛ-

ʨʦʭʦʣʜʠʥʛʠ, ʤʳ ʚʠʜʠʤ ʪʝʥʜʝʥʮʠʶ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ ʢʘʢ ʫ ʢʨʫʧʥʝʡʰʠʭ ʠʛʨʦʢʦʚ, ʪʘʢ ʠ ʫ ʢʦʤ-

ʧʘʥʠʡ ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʩʥʠʞʘʪʴ ʠʟʜʝʨʞʢʠ. ɼʘ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ ʬʝʨ-

ʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʵʪʦ ʥʝʜʸʰʝʚʦ, ʥʦ ʤʳ ʫʚʝʨʝʥʳ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʤʘʩʩʦʚʦʩʪʠ ʙʫʜʝʪ ʧʦʷʚʣʷʪʴʩʷ ʚʩʸ 

ʙʦʣʴʰʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦ ʜʦʩʪʫʧʥʦʡ ʮʝʥʝ. [9] 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʫʟʜʦʚʘ ɸ.ɿ. ʈʦʣʴ ʠ ʚʣʠʷʥʠʝ ʮʠʬʨʦʚʠʟʘʮʠʠ ʥʘ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ / ʅʘʮʠʦʥʘʣʴʥʳʝ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʚ ʢʦʥʪʝʢʩʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ: ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘ-

ʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʅʘʣʴʯʠʢ: ɸʪʘʙʠʝʚ ʄ.ʉ., 2019. ï 738 ʩ. (314-317 ʩ.) 0,3 ʧ.ʣ 

2. ɼʳʰʝʢʦʚʘ ɸ.ɸ. ʂʣʘʩʪʝʨʥʳʝ ʤʝʪʦʜʳ ʨʘʟʚʠʪʠʷ ʤʝʟʦʫʨʦʚʥʝʚʳʭ ʩʠʩʪʝʤ. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʵʢʦ-

ʥʦʤʠʢʘ: ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 2014. ˉ 1 (4). ʉ. 231-233.  

3. ɿʫʤʘʢʫʣʦʚʘ ʌ.ʉ., ʂʘʟʦʚʘ ɿ.ʄ., ɽʣʴʤʠʨʟʦʢʦʚʘ ɸ.ʈ. ʈʦʣʴ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʝʩʧʝ-

ʯʝʥʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʩʙʦʨʥʠʢʝ: ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʤʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʅʘʣʴ-

ʯʠʢ, 2020. ʉ. 128-130. 

4. ʂʦʢʦʚʘ, ʉ. ʌ. ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʪʨʘʩʣʝʡ: ʩʪʘʨʪʦʚʳʝ ʫʩʣʦʚʠʷ ʠ ʧʨʠʦʨʠʪʝʪʳ / ʉ. ʌ. 

ʂʦʢʦʚʘ, ɸ. ɸ. ɼʳʰʝʢʦʚʘ // ɾʫʨʥʘʣ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ï 2022. ï ʊ. 7, ˉ 6. ï ʉ. 577-585.  

5. ʇʠʣʦʚʘ ʌ.ʀ., ʊʭʘʤʦʢʦʚʘ ʉ.ʄ., ʍʘʯʝʚ ʄ.ʄ. ʌʠʥʘʥʩʦʚʳʝ ʠʥʥʦʚʘʮʠʠ ʠ ʠʭ ʨʘʟʚʠʪʠʝ ʚ ʨʦʩʩʠʡ-

ʩʢʦʡ ʵʢʦʥʦʤʠʢʝ. ɾʫʨʥʘʣ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 2021, ʊ.6. ˉ 6 ʉ 545-552 

6. ʇʠʣʦʚʘ ʌ.ʀ ʉʦʜʝʨʞʘʥʠʝ ʠ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʀʟʚʝʩʪʠʷ ʂʘʙʘʨ-

ʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ, 2018. ̄  1 (19). ʉ. 98-

102.  

7. https://eec.eaeunion.org/upload/medialibrary/d62/Mezhdunarodnyy-opyt-razvitiya-tsifrovizatsii-v-

APK-gosudarstvennaya-podderzhka_-regulirovanie.pdf 

8. https://chr.plus.rbc.ru/news/5dc2d4167a8aa97e2be7fc95 

9. https://sber.pro/publication/tsifrovizatsiia-griadki-kakie-innovatsii-vostrebovany-v-rossiiskom-apk 

 

 

https://elibrary.ru/item.asp?id=44506041
https://elibrary.ru/item.asp?id=44506041
https://elibrary.ru/item.asp?id=36901794
https://elibrary.ru/contents.asp?id=36901776
https://elibrary.ru/contents.asp?id=36901776
https://elibrary.ru/contents.asp?id=36901776&selid=36901794
https://eec.eaeunion.org/upload/medialibrary/d62/Mezhdunarodnyy-opyt-razvitiya-tsifrovizatsii-v-APK-gosudarstvennaya-podderzhka_-regulirovanie.pdf
https://eec.eaeunion.org/upload/medialibrary/d62/Mezhdunarodnyy-opyt-razvitiya-tsifrovizatsii-v-APK-gosudarstvennaya-podderzhka_-regulirovanie.pdf
https://chr.plus.rbc.ru/news/5dc2d4167a8aa97e2be7fc95
https://sber.pro/publication/tsifrovizatsiia-griadki-kakie-innovatsii-vostrebovany-v-rossiiskom-apk


16 

ʋɼʂ 338 

 

ʀʅʅʆɺɸʎʀʀ ɺ ʉɽʃʔʉʂʆʄ ʍʆɿʗʁʉʊɺɽ 

 

ʂʘʟʦʚʘ ɿ.ʄ.; 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʕʢʦʥʦʤʠʢʘè, ʢ.ʵ.ʥ., 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 

e-mail: zalina.kazova@mail.ru 

ʎʠʢʘʥʦʚʘ ʃ.ʄ.; 

ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ,  

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ; 

e-mail: TsikanovaLM@yandex.ru 

ɿʝʟʘʝʚ ʄ.ʈ.; 

ʩʪʫʜʝʥʪ 2 ʢʫʨʩʘ ʌʠʥʘʥʩʦʚʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝ ʈʌ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ; 

e-mail: zezaevmarat@ gmail.com. 

 

ɸʥʥʦʪʘʮʠʷ 

Ȩ ɗɔɈɖɋɒɋɓɓɡɛ ɖɋɆɑɎɥɛ ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɘɋɛɓɔɑɔɉɎɏ Ɏ ɖɆɍɑɎɝɓɡɛ ɎɓɓɔɈɆɜɎɏ ɥɈɑɥɋɘɗɥ 

ɓɋɔɘɠɋɒɑɋɒɡɒ ɆɘɖɎɇəɘɔɒ ɑɤɇɔɏ ɗɚɋɖɡ ɇɎɍɓɋɗɆ Ɏ ɗɋɑɢɗɐɔɋ ɛɔɍɥɏɗɘɈɔ ï ɓɋ ɎɗɐɑɤɝɋɓɎɋ. ȳɔ, 

ɐɆɐ ɎɍɈɋɗɘɓɔ, Ɉɗɋ ɘɖɋɓɊɡ ɒɋɓɥɤɘɗɥ, Ɏ ɕəɘɢ ɕɖɎɛɔɊɆ ɘɋɛɓɔɑɔɉɎɏ Ɉ ɗɋɑɢɗɐɔɋ ɛɔɍɥɏɗɘɈɔ ɔɝɋɓɢ 

ɊɔɑɉɎɏ Ɏ ɓɋɕɖɔɗɘɔɏ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʠ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ɗɋɑɢɗɐɔɋ ɛɔɍɥɏɗɘɈɔ, ɘɋɛɓɎɐɆ, ɆɈɘɔɒɆɘɎɝɋ-

ɗɐɎɋ ɗɎɗɘɋɒɡ, ɆɉɖɆɖɎɎ. 

 

INNOVATION IN AGRICULTURE  

 

Kazova Z.M.; 

Associate Professor of the Department of Economics, Candidate of Economic Sciences,  

Associate Professor 

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia; 

e-mail: zalina.kazova@mail.ru 

Tsikanova L.M.; 

senior lecturer, Moscow State University for the Humanities and Economics, Moscow; 

Moscow Finance and Law University MFLA, Moscow; 

e-mail:TsikanovaLM@yandex.ru 

Zezaev M.R.; 

2nd year student of the Faculty of Finance 

Financial University under the Government of the Russian Federation, Moscow, Russia; 

e-mail: zezaevmarat@gmail.com. 

 

Annotation 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʈʦʩʩʠʷ ʩʜʝʣʘʣʘ ʩʝʨʴʝʟʥʳʡ ʰʘʛ ʥʘ ʧʫʪʠ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ, ʚ ʙʦʣʴ-

ʰʝʡ ʩʪʝʧʝʥʠ, ʟʘ ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ ʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʥʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʠʩʪʝʤʥʦʡ ʦʩʥʦʚʝ. ʇʨʠʦʨʠʪʝʪ ʟʜʝʩʴ ï ʤʘʩʰʪʘʙʥʘʷ 
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ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʦʪʨʘʩʣʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ, ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʥʦʚʝʡ-

ʰʠʭ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʚʳʩʰʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʫʢʣʘʜʘʤ. [2,7] 

ʀʥʥʦʚʘʮʠʠ ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ, ʠʟʫʯʝʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ.  

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʤʥʦʛʦʛʨʘʥʥʦʝ ʧʦʥʷʪʠʝ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʮʝʣʳʡ ʢʦʤ-

ʧʣʝʢʩ ʥʘʫʯʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʆʥʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʥʘ-

ʢʦʧʣʝʥʥʳʭ ʟʥʘʥʠʡ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʩʫʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ ï ʧʦʠʩʢ ʥʦ-

ʚʳʭ ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʠʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʝ ʠ ʧʨʠʫʤʥʦʞʠʪʴ ʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ. ʕʪʦ ʧʫʪʴ ʦʪ 

ʠʜʝʠ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʡ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʀʥʥʦʚʘʮʠʠ ʩʪʠʤʫʣʠʨʫʶʪ ʵʢʦʥʦʤʠʢʫ, ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʵʪʦʤʫ ʛʦʩʫʜʘʨʩʪʚʦ 

ʚʥʝʜʨʷʝʪ ʤʝʭʘʥʠʟʤʳ ʧʦʜʜʝʨʞʢʠ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʵʪʦ ʩʝʛʦʜʥʷ, ʚ ʩʚʷʟʠ ʩ ʥʝʜʨʫʞʝ-

ʩʪʚʝʥʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. [1,4] 

ʀʥʥʦʚʘʮʠʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʵʪʦ ʬʘʢʪʦʨ 

ʫʣʫʯʰʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ. ʇʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʥʘ 

ʦʩʥʦʚʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʘ ʟʥʘʯʠʪ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʩʪʘʚʷʪ ʦʩʚʦʝʥʠʝ ʥʦ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʳʧʫʩʢ ʥʦʚʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʚʦʝʚʘʪʴ ʣʠʜʝʨʩʢʠʝ ʧʦʟʠʮʠʠ ʥʘ 

ʨʳʥʢʝ, ʩʦʭʨʘʥʠʪʴ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ, ʩʦʢʨʘʪʠʪʴ ʫʨʦʚʝʥʴ ʠʟʜʝʨʞʝʢ, ʜʦʙʠʪʴʩʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠ-

ʙʳʣʠ. ɺ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʘʥʪʠʨʦʩʩʠʡʩʢʠʭ ʩʘʥʢʮʠʡ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʥʦ-

ʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʵʪʦ ʥʝ ʧʨʠʭʦʪʴ, ʘ ʨʝʰʝʥʠʝ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʠʤʧʦʨʪʦ-

ʟʘʤʝʱʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ.[6] 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʦʪʨʘʩʣʴ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠ ʥʝʧʨʝʨʳʚʥʳʤ ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʨʳʥʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʰʝʥʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʫʣʫʯʰʘʶʱʠʭ ʠ ʫʧʨʦʱʘʶʱʠʭ ʞʠʟʥʴ ʬʝʨʤʝʨʦʚ ʠ ʘʛʨʘʨʠʝʚ. 

ɺʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʧʣʘʪʬʦʨʤʳ, 

ʵʨʛʦʥʦʤʠʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʮʠʬʨʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ï ʚʩʝ 

ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʠʟ ʛʦʜʘ ʚ ʛʦʜ, ʧʦʚʳʰʘʷ ʢʘʯʝʩʪʚʦ ʠ ʫʣʫʯʰʘʷ ʩʚʦʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. 

ʀʥʥʦʚʘʮʠʠ ʜʣʷ ʦʪʨʘʩʣʠ ɸʇʂ ʠʤʝʶʪ ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ ʟʥʘʯʝʥʠʡ. ʆʥʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʧ-

ʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ. 

ʆʧʳʪ ʤʥʦʛʠʭ ʩʪʨʘʥ ʩ ʨʘʟʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʥʘ-

ʛʣʜ̫ʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʯʪʦ ʜʦʙʠʚʘʪʴʩʷ ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʧʨʦʩʪʦ ʫʚʝʣʠ-

ʯʠʚʘʷ ʢʦʣʠʯʝʩʪʚʦ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʨʘʩʰʠʨʷʷ ʧʣʦʱʘʜʴ ʧʦʣʝʡ, ʵʪʦ ʦʰʠʙʦʯʥʳʡ ʧʫʪʴ. 

ʋʜʦʙʨʝʥʠʷ ʜʘʶʪ ʵʬʬʝʢʪ ʣʠʰʴ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʝʨʪʳ, ʧʦʩʣʝ ʢʦʪʦʨʦʡ ʚʥʝʩʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʦʙʲʝʤʦʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʩʪʦ ʥʝʨʝʥʪʘʙʝʣʴʥʳʤ. ʂʨʦʤʝ ʪʦʛʦ, ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʘʜʠʠ ʥʘʯʠʥʘʝʪ ʥʘʥʦʩʠʪʴ ʟʘʤʝʪʥʳʡ ʚʨʝʜ ʵʢʦʣʦʛʠʠ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʘʨʘʱʠʚʘʥʠʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ (ʵʢʩʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ), ʪʦ 

ʟʜʝʩʴ ʪʘʢʞʝ ʝʩʪʴ ʥʝʢʠʡ ʧʨʝʜʝʣ ʨʘʟʫʤʥʦʛʦ, ʧʝʨʝʩʪʫʧʘʪʴ ʢʦʪʦʨʳʡ ʥʝ ʩʣʝʜʫʝʪ. ʉʣʠʰʢʦʤ ʚʳʩʦʢʠʡ ʧʨʦ-

ʮʝʥʪ ʧʘʭʦʪʥʦʡ ʟʝʤʣʠ ʚ ʦʙʱʝʤ ʟʝʤʝʣʴʥʦʤ ʬʦʥʜʝ ʨʝʛʠʦʥʘ ʧʨʠʚʦʜʠʪ ʢ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ 

ʜʣʷ ʜʠʢʦʡ ʧʨʠʨʦʜʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʬʘʫʥʳ. 

ʀʟ ʚʩʝʛʦ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʨʘʱʠʚʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʩʥʠʞʘʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʥʫʞ-

ʥʦ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. [3,5] 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʷʚʣʷʝʪ-

ʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʢʫʱʠʭ ʟʘʪʨʘʪ, ʪʦ ʝʩʪʴ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. ʀ ʟʜʝʩʴ ʧʝʨʚʦʦʯʝʨʝʜʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ. ʆʥʠ ʥʝ ʪʦʣʴʢʦ ʦʪʯʘʩʪʠ 

ʩʥʠʞʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʤʘʩʰʪʘʙʘʭ ʚʩʝʡ ʩʪʨʘʥʳ, ʥʦ ʠ ʦʯʝʥʴ ʚr-

ʛʦʜʥʳ ʩ ʬʠʥʘʥʩʦʚʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʣʷ ʩʘʤʠʭ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ. ʏʝʤ ʤʝʥʴʰʝ ʪʦʧʣʠʚʘ, ʵʣʝʢʪʨʠʯʝʩʪ-

ʚʘ, ʫʜʦʙʨʝʥʠʡ, ʩʝʤʷʥ, ʯʝʣʦʚʝʢʦ-ʯʘʩʦʚ ʠ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʝʜʠʥʠʮʳ ʧʨʦ-

ʜʫʢʮʠʠ, ʪʝʤ ʥʠʞʝ ʝʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʪʝʤ ʚʳʰʝ ʧʨʠʙʳʣʴ ʦʪ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. 

ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʜʦʙʠʪʴʩʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ (ʧʦʤʠʤʦ ʟʘʤʝʥʳ ʪʝʭʥʠʢʠ ʥʘ 

ʙʦʣʝʝ ʥʦʚʫʶ ʠ ʵʢʦʥʦʤʠʯʥʫʶ) ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʚ ʜʘʥ-

ʥʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʚʩʝ ʪʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʥʦʚʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦ-

ʟʚʦʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʝʜʧʨʠ-

ʷʪʠʠ. 

https://glavpahar.ru/news/john-deere-poluchil-shest-nagrad-ae50-awards-2021-goda
https://glavpahar.ru/news/agco-innovations-poluchila-vosem-nagrad-ae50-2021-goda
https://glavpahar.ru/news/agco-innovations-poluchila-vosem-nagrad-ae50-2021-goda
https://glavpahar.ru/news/john-deere-postavit-v-evropu-vysokoproizvoditelnye-kombayny-serii-x
https://glavpahar.ru/articles/roboty-idut...roboty-mnogofunkcionalnye
https://glavpahar.ru/articles/novinka-iz-kitaya-pervaya-v-mire-universalnaya-selhozplatforma-jifei-r150
https://glavpahar.ru/articles/novinki-cifrovyh-resheniy-sezona-2021-goda-ot-rostselmash
https://glavpahar.ru/articles/roboty----budushchee-selskohozyaystvennogo-proizvodstva
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ʊʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʈʦʩʩʠʠ ʚʩʸ ʝʱʝ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʦʚʳʤʠ ʠ ʜʘʣʝʢʦ 

ʥʝ ʢʘʞʜʦʝ ʭʦʟʷʡʩʪʚʦ ʠʭ ʠʩʧʦʣʴʟʫʝʪ. ʉʫʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʝʪʦʜʠʢ ʥʘ ʧʨʘʢʪʠʢʝ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ 

ʚʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʚʥʝʩʝʥʠʝ ʩʝʤʷʥ ʠ ʫʜʦʙʨʝʥʠʡ) ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʵʣʝʢʪʨʦʥʠ-

ʢʦʡ ʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʧʨʝʜʝʣʴʥʦʡ ʪʦʯʥʦʩʪʴʶ. ʇʦʵʪʦʤʫ ʥʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʘʩ-

ʪʝʥʠʝʚʦʜʩʪʚʝ ʝʱʝ ʥʘʟʳʚʘʶʪ ʪʦʯʥʳʤ ʟʝʤʣʝʜʝʣʠʝʤ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʪʘʥʦʚʠʪʩʷ ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʳʤʠ ʜʘʞʝ ʧʨʠ ʙʝʛ-

ʣʦʤ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩ ʥʠʤʠ. ɽʩʣʠ ʚ ʧʨʝʞʥʠʝ ʚʨʝʤʝʥʘ ʚʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʜʝʣʘʣʠʩʴ çʥʘ 

ʛʣʘʟè, ʪʦ ʩʝʡʯʘʩ ʢʘʞʜʦʝ ʜʝʡʩʪʚʠʝ ʨʘʩʩʯʠʪʘʥʦ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʯʪʦʙʳ ʥʝ ʧʦʪʨʘʪʠʪʴ ʥʠ 

ʦʜʥʦʛʦ ʣʠʰʥʝʛʦ ʣʠʪʨʘ ʪʦʧʣʠʚʘ, ʥʠ ʦʜʥʦʛʦ ʣʠʰʥʝʛʦ ʢʠʣʦʛʨʘʤʤʘ ʩʝʤʷʥ ʠʣʠ ʫʜʦʙʨʝʥʠʡ. [8] 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ ʘʛʨʘʨʠʷʭ, ʢʦʪʦʨʳʝ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʧʨʠʥʮʠʧʦʚ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʚ 2021 

ʛʦʜʫ, ʪʦ ʠʭ ʯʠʩʣʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʠʤʝʥʷʶʪ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ 

ʨʘʙʦʪʳ ʪʝʭʥʠʢʠ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʠʰʴ 5% ʘʛʨʘʨʠʝʚ ʨʝʛʫʣʷʨʥʦ ʠʩʧʦʣʴʟʫʶʪ ʩʧʫʪʥʠʢʠ ʠ 

ʜʨʦʥʳ. ʉʝʛʦʜʥʷ ʧʨʠʦʨʠʪʝʪ ʦʪʜʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤ ʩʠʩʪʝʤʘʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦ-

ʣʠʨʦʚʘʪʴ ʪʝʭʥʠʢʫ ʠ ʫʨʦʞʘʡ. ʂ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʦʪʥʦʩʷʪʩʷ ʩʠʩʪʝʤʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʝʜʧʨʠʷʪʠ-

ʝʤ (ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ), ʩʧʫʪʥʠʢʠ ʠ ʜʨʦʥʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ, ʤʝʪʝʦʩʪʘʥʮʠʠ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʩʪʝ-

ʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʣʷ ʪʝʭʥʠʢʠ. ʅʦ ʝʩʪʴ ʠ ʫʥʠʢʘʣʴʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʦʙʲ-

ʝʜʠʥʷʶʪ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʘʩʧʝʢʪʦʚ.  

ʈʘʙʦʪʘ ʪʘʢʠʭ ʧʣʘʪʬʦʨʤ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʜʜʝʨʞʢʫ ʤʥʦʛʠʭ ʬʫʥʢʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʦʯʥʳʤ ʟʝʤʣʝ-

ʜʝʣʠʝʤ. ʅʘʧʨʠʤʝʨ, ʦʥʠ ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴ ʢʘʨʪʫ ʩʢʘʫʪʠʥʛʘ, ʨʘʙʦʪʫ ʚʥʝʰʥʠʭ ʢʦʥʩʫʣʴʪʘʥʪʦʚ, ʧʨʦʛʥʦʟ 

ʩʪʘʜʠʡ ʨʦʩʪʘ, ʘʥʘʣʠʟ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʧʦʛʦʜʥʳʭ ʪʨʝʚʦʛ, ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦʣʝʡ, ʧʨʦʛʥʦʟ ʟʘ-

ʙʦʣʝʚʘʥʠʡ, ʩʪʘʜʠʠ ʨʦʩʪʘ ʨʘʩʪʝʥʠʷ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʊʘʢʠʝ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʤʦʛʘʶʪ ʘʛʨʘʨʠʷʤ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʩʝʚʳ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʥʘ ʦʜʥʦʡ ʝʜʠʥʦʡ ʧʣʘʪʬʦʨʤʝ. 

ʆʜʥʘʢʦ ʙʳʚʘʶʪ ʠ ʜʨʫʛʠʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʘʛʨʘʨʠʠ ʧʨʠʤʝʥʷʶʪ ʝʜʠʥʠʯʥʳʝ ʚʠʜʳ ʪʝʭʥʦʣʦʛʠʡ, ʪʦʛʜʘ ʦʥʠ 

ʚʳʙʠʨʘʶʪ ʩʧʝʮʠʘʣʴʥʫʶ ʪʝʭʥʠʢʫ ʠ ʛʘʜʞʝʪʳ, ʠʩʭʦʜʷ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʮʝʣʝʡ.  

ʀʥʥʦʚʘʮʠʠ ʢʘʢ ʬʘʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʤʝʶʪ 

ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ: ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʩʥʠʞʝʥʠʶ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ ʫʨʦʚʥʷ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, 

ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʥʦʚʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʣʠʷʶʪ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʨʷʜʘ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʩʬʝʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʜʨʘʚʦʦʭʨʘʥʝ-

ʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʷ, ʩʚʷʟʠ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʚʝʪʝ ʚʦʟʥʠʢʰʠʭ ʦʙʩʪʦʷ-

ʪʝʣʴʩʪʚ ʠʤʝʝʪ ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʡ, ʢʦʪʦʨʳʝ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʮʝʥʥʦʩʪʴ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʝʠʟʤʝʥʥʦ ʨʘʩʪʝʪ. 
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ʂʫʢʫʨʫʟʘ ʜʣʷ ʨʝʩʧʫʙʣʠʢʠ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ, ʫʨʦʞʘʡʥʦʩʪʴ 100 ʮʝʥʪʥʝʨʦʚ ʩ ʛʝʢʪʘʨʘ, ʥʝ 
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ʛʠʦʥʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʷ. 
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Annotation 

Corn is a promising crop for the republic, the yield is 100 centners per hectare, it is not the limit for ir-

rigation and the creation of a high agricultural background. And today, it is important to determine the priori-

ties for the development of the culture under study. The main way to maximize the high yield potential of 

corn hybrids is to develop new and improve modern regional technologies for their cultivation. This article 
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presents the results of studies aimed at studying the productivity of promising corn hybrids in specific natural 

and climatic conditions and highlighting the most adaptive of them. 

Key words: corn, cultivation technology, mineral fertilizers, productivity, economic efficiency. 

 

ʂʫʢʫʨʫʟʘ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʮʝʥʥʳʭ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʫʢʫʨʫʟʥʦʝ ʟʝʨʥʦ ʩʦʜʝʨʞʠʪ (ʚ%): ʙʝʣʢʘ ï ʦʢʦʣʦ 10,5, ɹʕɺ ï 66, ʞʠʨʘ ï 

6,5, ʟʦʣʳ ï 1,5, ʢʣʝʪʯʘʪʢʠ ï 2,5, ʚʦʜʳ ï 14-15, ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʦʚ. ʇʦ ʚʘʣʦʚʦʤʫ ʩʙʦʨʫ ʠ ʧʦʩʝʚʥʦʡ 

ʧʣʦʱʘʜʠ ʦʥʘ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʟʘʥʠʤʘʣʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʧʦʩʝʚʦʚ ʟʝʨʥʦʚʳʭ ʚ ʨʝʩʧʫʙʣʠʢʝ. 

ʂʫʢʫʨʫʟʘ ï ʵʪʦ ʤʥʦʛʦʮʝʣʝʚʘʷ ʢʫʣʴʪʫʨʘ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʝʛʦ ʚʳʨʘʱʠʚʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʘʢ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʢʫʣʴʪʫʨʫ, ʚ ʜʨʫʛʠʭ ï ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʢʘʢ ʮʝʥʥʳʡ ʢʦʨʤʦʚʦʡ 

ʢʦʤʧʦʥʝʥʪ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. 

ʀʟ ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʦʙʳʯʥʦ 65% ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʢʦʨʤ ʩʢʦʪʫ, ʙʦʣʝʝ 20% 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʠʱʫ, ʘ ʦʩʪʘʣʴʥʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. 

ɺʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʢʫʢʫʨʫʟʳ ʚ ʫʩʣʦʚʠʷʭ ʂʘʙʘʨ-

ʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ, ʩʧʦ-

ʩʦʙʥʳʭ ʨʝʘʣʴʥʦ ʜʦʩʪʠʛʘʪʴ 70-80 ʮʝʥʪʥʝʨʦʚ ʥʘ ʛʝʢʪʘʨ ʠ ʙʦʣʴʰʝ. 

ʂʫʢʫʨʫʟʘ ʙʳʣʘ ʩʘʤʦʡ ʧʨʠʙʳʣʴʥʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ʅʦ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʠ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʩʠʣʴʥʦ ʫʤʝʥʴʰʠʣʠʩʴ ʠʟ-ʟʘ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ ʚʦʦʙʱʝ ʠ ʧʘʰʥʠ ʚ ʦʩʦ-

ʙʝʥʥʦʩʪʠ, ʠʟ-ʟʘ ʨʘʟʨʫʰʝʥʠʷ ʬʝʨʤ, ʠʟ-ʟʘ ʫʪʨʘʪʳ ʙʦʛʘʪʦʛʦ ʦʧʳʪʘ, ʥʘʢʦʧʣʝʥʥʦʛʦ ʥʘʫʢʦʡ ʠ ʧʨʘʢʪʠʢʦʡ. 

ɺ 2018-2020 ʛʛ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʥʝ ʧʨʝʚʳʰʘʣʘ 16 ʮʝʥʪʦʚ ʩ ʛʝʢʪʘʨʘ, ʘ ʧʦ-

ʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ. 

ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʚʳʟʳʚʘʝʪ ʥʝʜʦʫʤʝʥʠʝ ʫ ʫʯʝʥʳʭ ʠ ʧʨʘʢʪʠʢʦʚ-ʢʫʢʫʨʫʟʦʚʦʜʦʚ ʨʝʩʧʫʙʣʠʢʠ. ɺʝʜʴ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʷ ï ʵʪʦ ʨʝʛʠʦʥ ʯʠʩʪʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ, ʟʜʝʩʴ ʠʤʝʝʪʩʷ ʢʦʤʧʣʝʢʩ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʠ ʢʫʢʫʨʫʟʦʚʦʜʩʪʚʘ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ.  

ʂʫʢʫʨʫʟʘ ʜʣʷ ʨʝʩʧʫʙʣʠʢʠ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ, ʫʨʦʞʘʡʥʦʩʪʴ 100 ʮʝʥʪʥʝʨʦʚ ʩ ʛʝʢʪʘʨʘ, ʥʝ 

ʧʨʝʜʝʣ ʧʨʠ ʦʨʦʰʝʥʠʠ ʠ ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʦʛʦ ʘʛʨʦʬʦʥʘ. ʀ ʩʝʛʦʜʥʷ, ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʚ ʧʨʠʦʨʠʪʝʪʘʭ 

ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʢʫʣʴʪʫʨʳ. 

ʆʩʥʦʚʥʳʤ ʧʫʪʝʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚʳʩʦʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫʨʦʞʘʡʥʦʩʪʠ ʛʠʙʨʠʜʦʚ ʢʫʢʫ-

ʨʫʟʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʭ 

ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʈʝʟʝʨʚʳ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʜʘʣʝʢʦ 

ʥʝ ʠʩʯʝʨʧʘʥʳ. ʕʪʦ ʙʦʛʘʪʳʝ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʳ. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʣʷʭ ɹʘʢʩʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʫʯʘʩʪʢʘ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʦʤ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 2020 ʛʦʜʫ, ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʂʘʙʘʨʜʠ-

ʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʝ ʠʟ ʥʠʭ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʛʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ ʩʝʣʝʢʮʠʠ ʌɻɹʅʋ çʅʎɿ ʠʤ. ʇ.ʇ. ʃʫʢʴʷ-

ʥʝʥʢʦè: ʂʘʤʠʣʣʘ ʉɺ, ʂʘʨʥʘʚʘʣ 464, ɹʘʢʩʘʥʩʢʘʷ ʩʘʭʘʨʥʘʷ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

- ʠʟʫʯʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʟʘʨʫʙʝʞʥʳʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ;  

- ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʝ ʢ ʫʩʣʦʚʠʷʤ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙ-

ʣʠʢʠ ʟʘʨʫʙʝʞʥʳʝ ʛʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ; 

- ʦʧʨʝʜʝʣʠʪʴ ʜʠʥʘʤʠʢʫ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʟʘʨʫʙʝʞʥʳʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ; 

- ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘʨʫʙʝʞʥʳʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ;  

- ʜʘʪʴ ʦʮʝʥʢʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘʨʫʙʝʞʥʳʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʚʨʝʜʠʪʝʣʷʤʠ ʠ 

ʧʦʨʘʞʝʥʠʶ ʨʘʩʪʝʥʠʡ ʙʦʣʝʟʥʷʤʠ; 

- ʜʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠʟʫʯʘʝʤʳʭ ʟʘʨʫʙʝʞʥʳʭ ʛʠʙ-

ʨʠʜʦʚ ʢʫʢʫʨʫʟʳ.  

ʆʧʳʪ ʦʜʥʦʬʘʢʪʦʨʥʳʡ. ʇʣʦʱʘʜʴ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ 50 ʤ
2
, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʩʝʚʘ ï 600 ʤ

2
. ʇʦ-

ʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʝʣʷʥʦʢ ï ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ. ɻʫʩʪʦʪʘ 

ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ 60 ʪʳʩʷʯ ʨʘʩʪʝʥʠʡ ʥʘ 1 ʛʝʢʪʘʨ.  
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ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʩʝʷʣʢʦʡ ʉʋʇʅ-8, ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʦʟʠʤʘʷ ʧʰʝʥʠ-

ʮʘ. ʉʧʦʩʦʙ ʧʦʩʝʚʘ ï ʨʷʜʦʚʦʡ. 

ɼʠʩʢʦʚʘʥʠʝ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʜʚʘ ʩʣʝʜʘ ʦʩʝʥʴʶ ʠ ʚʩʧʘʭʘʥʦ, ʪʘʢʞʝ ʚʥʝʩʣʠ 

ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚ ʜʦʟʝ ʈ60ʂ30 ʢʛ ʜ.ʚ./ʛʘ (ʜʚʦʡʥʦʡ ʩʫʧʝʨʬʦʩʬʘʪ ʠ ʢʘʣʠʡʥʘʷ ʩʦʣʴ). ʈʘʥʦ ʚʝʩʥʦʡ 

ʧʘʭʦʪʫ ʦʙʨʘʙʦʪʘʣʠ ʪʷʞʝʣʳʤʠ ʟʫʙʦʚʳʤʠ ʙʦʨʦʥʘʤʠ çɿʠʛ-ɿʘʛè. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʩʝʚʦʤ ʚʥʝʩʣʠ ʘʟʦʪ-

ʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚ ʜʦʟʝ 20 ʢʛ ʜ.ʚ./ʛʘ (ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ).  

ɺʦ ʚʨʝʤʷ ʧʦʩʝʚʘ ʢʫʢʫʨʫʟʳ ʚʥʦʩʠʣʠ ʧʦʯʚʝʥʥʳʡ ʛʝʨʙʠʮʠʜ ɸʮʪʝʢ, ʟʘʪʝʤ ʧʨʦʚʦʜʠʣʠʩʴ ʜʚʝ ʤʝʞʜʫ-

ʨʷʜʥʳʝ ʦʙʨʘʙʦʪʢʠ ʧʦʩʝʚʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʜʝʨʞʘʪʴ ʦʧʳʪʥʳʡ ʫʯʘʩʪʦʢ ʜʦʚʦʣʴʥʦ ʯʠʩʪʳʤ ʦʪ ʩʦʨʥʷʢʦʚ. 

ɺʩʝ ʥʘʙʣʶʜʝʥʠʷ, ʫʯʝʪʳ ʠ ʘʥʘʣʠʟʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʤʝʪʦʜʠʢʘʤ:  

- ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʫʯʝʪʳ ʠ ʘʥʘʣʠʟʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

- ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʧʦʨʘʞʝʥʠʶ ʙʦʣʝʟʥʷʤʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ 
ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ. 

ɺ ʬʘʟʝ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʷ ʠ ʫʯʝʪʳ ʥʘ 20 ʨʘʩʪʝʥʠʷʭ: ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ; 

ʫʨʦʚʥʷ ʧʨʠʢʨʝʧʣʝʥʠʷ ʧʦʯʘʪʢʦʚ; ʜʣʠʥʳ ʠ ʯʠʩʣʘ ʤʝʞʜʦʫʟʣʠʡ; ʜʣʠʥʳ ʤʝʪʝʣʢʠ. 

ʋʙʦʨʢʫ ʫʨʦʞʘʷ ʢʫʢʫʨʫʟʳ ʧʨʦʚʦʜʠʣʠ ʧʦʜʝʣʷʥʦʯʥʦ, ʫʨʦʞʘʡ ʟʝʨʥʘ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ 14% ʚʣʘʞʥʦ-

ʩʪʠ. 

ʇʦʩʣʝ ʫʙʦʨʢʠ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ (ʜʣʠʥʘ ʧʦʯʘʪʢʘ, ʢʦʣʠʯʝʩʪʚʦ ʨʷ-

ʜʦʚ ʟʝʨʝʥ ʥʘ ʧʦʯʘʪʢʝ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʨʷʜʢʝ, ʚʳʭʦʜ ʟʝʨʥʘ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ). 

ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʦʧʨʝʜʝʣʷʣʠ ʚʳʩʫʰʠʚʘʥʠʝʤ ʚ ʪʝʨʤʦʩʪʘʪʝ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʫ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʠ ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ ʦʧʳʪʦʚ ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ. 

ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʘʨʫʙʝʞʥʳʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʧʨʦʠʟʚʦ-

ʜʠʣʩʷ ʧʦ ʤʝʪʦʜʠʢʝ ɺʅʀʀʕʉʍ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ ʥʦʨʤʘʪʠʚʥʳʭ ʟʘʪʨʘʪ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʯʥʳʭ 

ʮʝʥ. 

ɺ ʦʧʳʪʘʭ ʩʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ ʠʟʫʯʠʪʴ ʨʝʘʢʮʠʶ ʛʠʙʨʠʜʦʚ ɹʘʢʩʘʥʩʢʘʷ ʩʘʭʘʨʥʘʷ, ʂʘʨʥʘʚʘʣ 464, ʂʘ-

ʤʠʣʣʘ ʉɺ ʥʘ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʳʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ.  

 

ʊʘʙʣʠʮʘ 1 ï ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ (ʩʤ) ʧʦ ʬʘʟʘʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ (2022 ʛ) 

ɻ
ʠ
ʙ
ʨ
ʠ
ʜ

 

ɺ
ʘ
ʨ
ʠ
ʘ
ʥ
ʪ

 ʌʘʟʘ ʚʝʛʝʪʘʮʠʠ 

6-7 

ʣʠʩʪʴʝʚ 

8-9 

ʣʠʩʪʴʝʚ 

10-11 

ʣʠʩʪʴʝʚ 
ʚʳʤʝʪʳʚʘʥʠʝ 

ʤʦʣʦʯʥʦ-

ʚʦʩʢʦʚʘʷ  

ʩʧʝʣʦʩʪʴ 

ɹʘʢʩʘʥʩʢʘʷ ʩʘʭʘʨʥʘʷ 

ʂʦʥʪʨʦʣʴ 59 78,8 115,4 191,6 200 

N60P60K30 61,7 82,3 120,6 200,2 209 

N90P90K30 63,4 84,7 124,1 206,0 215 

ʂʘʨʥʘʚʘʣ 464 

ʢʦʥʪʨʦʣʴ 62,0 82,7 121,2 201,2 210 

N60P60K30 66,1 88,3 129,2 214,6 224 

N90P90K30 67,9 90,6 132,7 220,3 230 

ʂʘʤʠʣʣʘ ʉɺ 

ʢʦʥʪʨʦʣʴ 64,6 86,3 126,4 209,8 219 

N60P60K30 67,0 89,4 131,0 217,5 227 

N90P90K30 70,8 94,6 138,5 229,9 240 

  

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʬʘʟʝ 6 - 7 ʣʠʩʪʴʝʚ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʧʨʠ ʜʦʟʘʭ 

N60P60K30 ʠ N90P90K30 ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 61,7 - 70,8 ʩʤ. ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʪʝʤʧʳ 

ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʬʘʟʳ. 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʥʘʯʘʣʝ ʣʠʩʪʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʚʦʩʭʦʜʠʣʘ ʢʦʥʪʨʦʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʜʦʟ ʫʜʦʙʨʝʥʠʡ (N90P90K30).  

ʇʨʠ ʫʯʝʪʝ ʜʝʡʩʪʚʠʷ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʟʘ 

ʩʯʝʪ ʢʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʧʨʠʟʥʘʢʦʚ) ʫ ʨʘʩʪʝʥʠʡ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʷ. ɼʣʷ 

ʵʪʦʡ ʮʝʣʠ ʚ ʪʝʯʝʥʠʝ 2022 ʛʦʜʘ, ʥʘʤʠ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʝʚ ʢʫʢʫʨʫʟʳ (ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʪʨʫʢʪʫʨʫ ʫʨʦʞʘʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ (2022 ʛ.) 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 
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ʛʠʙʨʠʜ ɹʘʢʩʘʥʩʢʘʷ ʩʘʭʘʨʥʘʷ 

ʂʦʥʪʨʦʣʴ 0,90 13,3 4,1 14,0 443 66,4 80,0 229,1 

N60P60K30 1,05 16,9 4,6 16,0 494 97,5 82,0 254,3 

N90P90K30 1,09 17,3 4,7 16,6 488 107,0 80,9 270,1 

ʛʠʙʨʠʜ ʂʘʨʥʘʚʘʣ 464 

ʂʦʥʪʨʦʣʴ 0,93 14,4 4,1 14,0 430 86,3 79,6 350,2 

N60P60K30 1,02 16,0 4,5 16,0 490 102,5 81,3 363,2 

N90P90K30 1,10 16,4 4,5 16,6 434 109,8 81,7 367,2 

ʛʠʙʨʠʜ ʂʘʤʠʣʣʘ ʉɺ 

ʂʦʥʪʨʦʣʴ 0,91 13,8 4,1 14,4 436 76,8 79,8 260,7 

N60P60K30 1,03 16,2 4,5 16,0 430 99,6 81,6 270,1 

N90P90K30 1,10 16,8 4,4 16,2 461 108,4 82,3 277,5 

 

 ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʷ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʦʪ ʫʜʦʙʨʝʥʠʡ ʧʨʦʠʩʭʦ-

ʜʠʣʦ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʧʦʯʘʪʢʦʚ, ʯʠʩʣʘ ʟʝʨʝʥ ʚ ʥʠʭ ʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ (ʘʙʩʦ-

ʣʶʪʥʦʛʦ ʚʝʩʘ). ɽʩʣʠ ʥʘ ʢʦʥʪʨʦʣʝ, ʚ ʩʨʝʜʥʝʤ, ʧʦ ʧʦʚʪʦʨʥʦʩʪʷʤ ʧʦʯʘʪʢʠ ʠʤʝʣʠ 13,3 ʩʤ ʚ ʜʣʠʥʫ ʠ 4,1 ʩʤ 

ʚ ʜʠʘʤʝʪʨʝ, ʪʦ ʧʦ ʫʜʦʙʨʝʥʥʳʤ ʚʘʨʠʘʥʪʘʤ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʚʳʰʝ. ʏʠʩʣʦ ʟʝʨʝʥ ʚ ʧʦʯʘʪʢʝ ʩʦʩʪʘʚ-

ʣʷʣʦ ʥʘ ʢʦʥʪʨʦʣʝ 443, ʠ ʚʝʩ 1000 ʟʝʨʝʥ ʨʘʚʥʷʣʩʷ 229,1 ʛ, ʘ ʥʘ ʫʜʦʙʨʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 572 ʠ 270,1 

ʛ (ʛʠʙʨʠʜ ɹʘʢʩʘʥʩʢʘʷ ʩʘʭʘʨʥʘʷ, ʚʘʨʠʘʥʪ N90P90K30 ). 

 ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʭ ʩʦʯʝʪʘʥʠʡ ʥʘ ʚʳʱʝ-

ʣʦʯʝʥʥʳʭ ʧʦʯʚʘʭ, ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ (ʪʘʙʣ. 3). 

 ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙ-

ʨʝʥʠʡ ʥʘ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʝʡʩʪʚʠʝ ʫʜʦʙʨʝʥʠʡ ʦʢʘʟʳʚʘʣʠ ʧʦ-

ʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʩʢʣʘʜʳʚʘʚʰʠʝʩʷ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʢʫʢʫʨʫʟʳ ʚ ʛʦʜ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ.  

 ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʵʬʬʝʢʪ ʦʪ ʘʟʦʪʥʳʭ ʠ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʚ ʦʧʳʪʝ ʩʚʷʟʘʥ ʩ ʥʝʜʦʩʪʘʪ-

ʢʦʤ ʫʩʚʦʷʝʤʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ ʬʦʨʤ ʬʦʩʬʦʨʘ ʠ ʘʟʦʪʘ ʥʘ ʚʳʱʝʣʦʯʝʥʥʳʭ ʧʦʯʚʘʭ. 

 

ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡ ʟʝʨʥʘ 

ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ, ʪ/ʛʘ 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 
ʇʦʚʪʦʨʥʦʩʪʴ ʉʨʝʜʥʷʷ ʫʨʦ-

ʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 

ʇʨʠʙʘʚʢʘ ʫʨʦ-

ʞʘʷ, ʪ/ʛʘ I II  III  IV  

ɹʘʢʩʘʥʩʢʘʷ ʩʘʭʘʨʥʘʷ 

ʢʦʥʪʨʦʣʴ 3.7 3.5 3.3 3.8 3,57 - 

N60P60K30 4.5 5.1 4.8 4.9 4,82 1,25 

N90P90K30 5.0 5.1 4.8 5.3 5,05 1,48 

ʂʘʨʥʘʚʘʣ 464 

ʢʦʥʪʨʦʣʴ  3.8 4.1 4.0 4.1 4,02 - 

N60P60K30 5.4 5.6 5.3 5.7 5,47 1,45 

N90P90K30 5.6 5.9 5.8 5.9 5,8 1,78 

ʂʘʤʠʣʣʘ ʉɺ 

ʢʦʥʪʨʦʣʴ  4.4 4.2 4.0 4.6 4,28 - 

N60P60K30 5.5 6.2 5.8 6.0 5,89 1,61 

N90P90K30 6.4 6.2 5.9 6.7 6,33 2,05 

ʅʉʈ 0,95 ʜʣʷ ʬʘʢʪʦʨʘ ɸ 0,2 

ʅʉʈ 0,95 ʜʣʷ ʬʘʢʪʦʨʘ ɺ 0,2 

ʅʉʈ 0,95 ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ɸ*ɺ 0,34 

ʈ,% 1,64 
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 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʤʳʤ ʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʫʨʦʞʘʡ ʦʢʘʟʘʣʩʷ N90P90K30 (ʩʦʨʪ ʂʘ-

ʤʠʣʣʘ ʉɺ), ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʠʙʘʚʢʘ ʟʝʨʥʘ ʜʦʩʪʠʛʣʘ 2,05 ʪ/ʛʘ.  

 ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʨʥʘ 

ʢʫʢʫʨʫʟʳ ʚ ʪʘʙʣʠʮʝ 4 ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʦʩʪʘʣʴʥʳʭ ʠʟʫʯʝʥʥʳʭ ʛʠʙʨʠ-

ʜʦʚ.  

 

ʊʘʙʣʠʮʘ 4 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ  

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʨʥʘ ʛʠʙʨʠʜʘ ʢʫʢʫʨʫʟʳ ʂɸʈʅɸɺɸʃ 464 (2022 ʛ) 

ɻʠʙʨʠʜ ɺʘʨʠʘʥʪ 
ʋʨʦʞʘʡʥʦʩʪʴ, 

ʮ/ʛʘ 

ʉʪʦʠʤʦʩʪʴ 

ʧʨʦʜʫʢʮʠʠ, 

ʨʫʙ./ʛʘ 

ɿʘʪʨʘʪʳ ʥʘ 

1 ʛʘ ʧʦʩʝʚʘ, 

ʨʫʙ. 

ʋʩʣʦʚʥʦ 

ʯʠʩʪʳʡ ʜʦ-

ʭʦʜ, ʨʫʙ./ʛʘ 

ʋʨʦʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴ-

ʥʦʩʪʠ,% 

ʂʫʙʘʥʩʢʠʡ 320 

ʢʦʥʪʨʦʣʴ 4,02 14070,0 5000,5 9069,5 181,4 

N60P60 K30 5,47 19145,0 5770,0 13575,0 243,7 

N90P90 K30 5,87 20545,0 5980,0 14565,0 243,6 

  

ɺr ʚʦʜʳ 

1. ɺ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ, ʥʘ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ, ʦʙʣʘ-

ʜʘʶʱʠʭ ʭʦʨʦʰʠʤʠ ʘʛʨʦʥʦʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʛʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ ʂʦʨʥ-250, ʂʫ-

ʙʘʥʩʢʠʡ-320, ʂʘʤʠʣʣʘ ʉɺ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʟʳʚʘʶʪʩʷ ʥʘ ʚʥʝʩʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙ-

ʨʝʥʠʡ. ʅʘ ʧʦʚʳʰʝʥʥʳʝ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ ʣʫʯʰʝ ʨʝʘʛʠʨʫʝʪ ʩʨʝʜʥʝʧʦʟʜʥʠʡ ʛʠʙʨʠʜ ʂʘʤʠʣʣʘ ʉɺ, ʜʘʶ-

ʱʠʡ ʧʨʠʙʘʚʢʫ 2,05 ʪ/ʛʘ ʥʘ ʚʘʨʠʘʥʪʝ N90P90K30. 

2. ɺʩʝ ʛʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶʪ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʥʝʩʝʥʠʠ ʘʟʦʪʘ 

ʠ ʬʦʩʬʦʨʘ ʧʦʜ ʚʩʧʘʰʢʫ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʚʳʰʝʥʥʳʭ ʜʦʟʘʭ. ʊʘʢ, ʧʦ ʚʘʨʠʘʥʪʫ N90P90ʂ30 ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ 

ʟʝʨʥʘ ʫ ʛʠʙʨʠʜʘ ʂʦʨʥ-250 ʜʦʩʪʠʛʣʘ 1,48 ʪ/ʛʘ.  

3. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʟʝʨʥʝ ʢʫʢʫʨʫʟʳ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ï ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʢʨʘʭʤʘʣʘ ʠ ʞʠʨʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʷ ʧʠ-

ʱʝʚʦʡ ʨʝʞʠʤ ʧʦʯʚ, ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʢʫʢʫʨʫʟʦʡ, 

ʦʩʦʙʝʥʥʦ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʫʜʦʙ-

ʨʝʥʠʡ ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ. 

4. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʨʝʜʥʝʨʘʥʥʝʛʦ ʛʠʙʨʠʜʘ ʂʦʨʥ-250, ʩʨʝʜʥʝʩʧʝʣʦʛʦ ʛʠʙʨʠʜʘ ʂʫʙʘʥʩʢʠʡ-320 

ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʠ ʦʢʫʧʘʝʤʦʩʪʠ ʟʘʪʨʘʪ ʧʦʣʫʯʝʥʳ ʥʘ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

N60P60 K30 , ʘ ʩʨʝʜʥʝʧʦʟʜʥʝʛʦ ʛʠʙʨʠʜʘ ʂʘʤʠʣʣʘ ʉɺ ʥʘ ʬʦʥʝ N90P90K30. 
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ɸʥʥʦʪʘʮʠʷ 
ʂʫʢʫʨʫʟʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʬʫʨʘʞʥʦ-ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʩʪʨʘʥʘʭ ʩ ʪʝʧʣʳʤ ʠ ʫʤʝʨʝʥʥʦ-

ʪʝʧʣʳʤ ʢʣʠʤʘʪʦʤ. ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ ʥʝ ʦʜʥʦ ʜʝʩʷʪʠʣʝʪʠʝ ʠʤʝʣʘ ʩʪʘʙʠʣʴʥʫʶ ʠ ʚʳʩʦ-

ʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫʟʳ. ɺ ʧʦʩʣʝʜʥʠʝ ʞʝ ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʩʧʘʜ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ 

ʵʪʦʛʦ ï ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʟʘʩʦʨʝʥʠʝ ʧʦʣʝʡ ʩʦʨʥʷʢʘʤʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʨʦʰʝʥʠʠ. ʇʨʠʤʝʥʷʝʤʳʝ ʛʝʨʙʠ-

ʮʠʜʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʣʞʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʫʨʦʚʝʥʴ ʟʘʩʦʨʝʥʥʦʩʪʠ ʙʳʩʪʨʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʘ 
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Annotation 

Corn is the most important forage crop in countries with warm and temperate climates. The Kabardi-

no-Balkarian Republic has had a stable and high yield of corn for decades. In recent years, there has been a 

decline in productivity, one of the reasons for this is the progressive clogging of fields with weeds, especially 

during irrigation. The applied herbicides do not provide the proper efficiency, the weediness level quickly 

recovers, and the weed areas increase. This article presents the results of studies aimed at studying the bio-

logical characteristics of the growth and development of new corn hybrids depending on the use of herbi-

cides in the foothill zone of the KBR. 

Key words: corn, herbicides, weeds, productivity, economic efficiency. 

 

ʊʨʫʜʥʦ ʥʘʟʚʘʪʴ ʢʫʣʴʪʫʨʫ, ʢʦʪʦʨʘʷ ʧʦ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʛʣʘ ʙʳ ʢʦʥʢʫʨʠʨʦʚʘʪʴ 

ʩ ʢʫʢʫʨʫʟʦʡ. ɿʝʨʥʦ ʝʝ ʷʚʣʷʝʪʩʷ ʮʝʥʥʝʡʰʠʤ ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ, ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 9-12% ʙʝʣʢʘ, 65-70% 

ʫʛʣʝʚʦʜʦʚ, 4-8% ʞʠʨʘ, ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʣʠ ʠ ʚʠʪʘʤʠʥʳ. ʇʠʪʘʪʝʣʴʥʦʩʪʴ 100 ʛʨʘʤʤ ʟʝʨʥʘ ʩʦʩʪʘʚʣʷʝʪ 334 

ʂʢʘʣ, ʯʪʦ ʥʘ 18-22 ʂʢʘʣ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʨʞʠ ʠ ʧʰʝʥʠʮʳ [1-4]. 

 ʕʪʦ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʤʠʨʦʚʦʤ ʟʝʤʣʝʜʝ-

ʣʠʠ. ʐʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʢʫʨʫʟʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʝ ʚʳʩʦʢʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʠ ʮʝʥʥʦʛʦ ʢʦʨʤʘ 

ʜʣʷ ʩ/ʭ ʞʠʚʦʪʥʳʭ.  

 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʢʫʨʫʟʳ ʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʮʝʣʷʭ ʚʝʩʴʤʘ ʤʥʦʛʦʦʙʨʘʟʥʦ. ɿʝʨʥʦ ʨʘʟʤʘʣʳʚʘ-

ʝʪʩʷ ʥʘ ʤʫʢʫ ʠʣʠ ʢʨʫʧʫ. ɺ ʭʣʝʙʦʙʫʣʦʯʥʦʤ ʠ ʢʦʥʜʠʪʝʨʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʢʫʢʫʨʫʟʥʫʶ ʤʫʢʫ ʧʨʠʤʝ-

ʥʷʶʪ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʩʳʧʯʘʪʦʛʦ ʧʝʯʝʥʴʷ, ʙʠʩʢʚʠʪʦʚ, ʢʝʢʩʦʚ. 

 ʂʫʢʫʨʫʟʥʳʝ ʧʦʯʘʪʢʠ ʩʘʭʘʨʥʳʭ ʩʦʨʪʦʚ ʚ ʬʘʟʝ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʚʘʨʷʪ ʠ ʧʦʪʨʝʙʣʷʶʪ ʢʘʢ 

ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʪ. ɿʝʨʥʦ ʣʦʧʘʶʱʝʡʩʷ ʢʫʢʫʨʫʟʳ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʦʟʜʫʰʥʦʡ 

ʢʫʢʫʨʫʟʳ, ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʤʥʦʛʠʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ [4-7]. 

 ʇʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʝʨʝʨʘʙʦʪʢʝ ʠʟ ʟʝʨʥʘ ʧʦʣʫʯʘʶʪ ʤʘʩʣʦ, ʢʨʘʭʤʘʣ, ʜʝʢʩʪʨʠʥ, ʢʨʠʩʪʘʣʣʠʯʝ-

ʩʢʫʶ ʛʣʶʢʦʟʫ, ʩʧʠʨʪ ʠ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ. 

ʇʦ ʢʦʨʤʦʚʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ ʢʫʢʫʨʫʟʘ ʟʘʤʝʪʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʜʨʫʛʠʝ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ. ɺ ʦʜʥʦʤ 

ʢʠʣʦʛʨʘʤʤʝ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʩʦʜʝʨʞʠʪʩʷ 1,34 ʢ. ʝʜ, ʦʚʩʘ ï 1,0, ʪʨʠʪʠʢʘʣʝ ï 1,15, ʷʯʤʝʥʷ ï 1,18 ʢ.ʝʜ. 

ʂʫʢʫʨʫʟʥʦʝ ʟʝʨʥʦ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʢʦʨʤʦʤ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚ ʧʨʠʤʝʥʷʶʪ ʤʥʦʛʠʝ ʦʪʭʦʜʳ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ-ʦʪʨʫʙʠ, ʞʤʳʭ, ʧʘʪʦʢʫ ʠ ʪ.ʜ. ɹʣʘʛʦʜʘʨʷ ʩʦʜʝʨʞʘʥʠʶ ʚ 

ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʘʭʘʨʘ ʠ ʚʦʜʳ ʦʥʘ ʭʦʨʦʰʦ ʩʠʣʦʩʫʝʪʩʷ. ʇʨʠ ʩʠʣʦʩʦʚʘʥʠʠ ʧʦʯʪʠ 

ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʷʶʪʩʷ ʚʩʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʚʠʪʘʤʠʥʳ. ʇʨʘʚʠʣʴʥʘʷ ʘʛʨʦʪʝʭʥʠʢʘ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʫʨʦʞʘʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩ ʧʦʯʘʪʢʘʤʠ 400-600 ʮ/ʛʘ. 

ɺ 1 ʮ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚ ʬʘʟʝ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ʩʦʜʝʨʞʠʪʩʷ 29,6% ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ, 2,42% ï ʙʝʣʢʘ, 5,36% ï ʢʣʝʪʯʘʪʢʠ ʠ 19,3 ï ʙʝʟʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚ. 

ʂʫʢʫʨʫʟʘ ʠʤʝʝʪ ʪʘʢʞʝ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʧʨʦʧʘʰʥʘʷ ʢʫʣʴʪʫʨʘ, ʩʧʦ-

ʩʦʙʩʪʚʫʶʱʘʷ ʦʩʚʦʙʦʞʜʝʥʠʶ ʧʦʣʝʡ ʦʪ ʩʦʨʥʷʢʦʚ. ʆʥʘ ʩʣʫʞʠʪ ʭʦʨʦʰʠʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʜʣʷ ʤʥʦʛʠʭ 

ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʢʫʢʫʨʫ-

ʟʘ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʘʭʦʚʦʡ ʢʫʣʴʪʫʨʳ ʧʦʩʣʝ ʛʠʙʝʣʠ ʦʟʠʤʳʭ ʭʣʝʙʦʚ. 

ɺ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʠʡ ʠ ʫʩʪʦʡʯʠʚʳʡ ʫʨʦʞʘʡ ʟʝʨʥʘ, ʩʝʤʷʥ ʠ ʩʠ-

ʣʦʩʥʦʡ ʤʘʩʩʳ ʢʫʢʫʨʫʟʳ. 

ʆʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʢʫʨʫʟʳ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʚ ʧʦʩʝʚʘʭ ʢʫʣʴʪʫʨʳ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʵʪʘ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ, ʨʝʰʝʥʘ ʧʨʠ 

ʧʨʘʚʠʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘʤʠ ʙʳʣʘ ʧʦ-

ʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ, ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʩʪʝʧʝʥʴ ʟʘʩʦʨʝʥʥʦʩʪʠ 

ʠ ʫʨʦʞʘʡ ʟʝʨʥʘ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʣʷʭ ɹʘʢʩʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʫʯʘʩʪʢʘ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʦʤ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ.  

ɺ ʦʧʳʪʘʭ ʠʟʫʯʘʣʠʩʴ ʛʠʙʨʠʜʳ ʂʘʤʠʣʣʘ ʉɺ ʠ ʂʘʨʥʘʚʘʣ 464. 

ʈʝʩʧʫʙʣʠʢʘ ʥʝ ʦʜʥʦ ʜʝʩʷʪʠʣʝʪʠʝ ʠʤʝʣʘ ʩʪʘʙʠʣʴʥʫʶ ʠ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫʟʳ. ɺ ʧʦ-

ʩʣʝʜʥʠʝ ʞʝ ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʩʧʘʜ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ ʵʪʦʛʦ ï ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʟʘʩʦʨʝ-

ʥʠʝ ʧʦʣʝʡ ʩʦʨʥʷʢʘʤʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʨʦʰʝʥʠʠ.  

ʇʨʠʤʝʥʷʝʤʳʝ ʛʝʨʙʠʮʠʜʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʣʞʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʫʨʦʚʝʥʴ ʟʘʩʦʨʝʥʥʦʩʪʠ ʙʳ-

ʩʪʨʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʘ ʧʣʦʱʘʜʠ ʩʦʨʥʷʢʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. 
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ, ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʚʥʝʩʝʥʠʷ 

ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʚ ʫʩʣʦʚʠʷʭ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩ-

ʧʫʙʣʠʢʠ.  

ɺ ʧʨʦʛʨʘʤʤʫ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ: 

ʘ) ʇʨʦʚʝʩʪʠ ʫʯʝʪ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ. 

ʙ) ʇʨʦʚʝʩʪʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ. 

ʚ) ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʛ) ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʠ ʝʝ ʩʪʨʫʢʪʫʨʳ. 

ʜ) ʈʘʩʩʯʠʪʘʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪʘ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʟʘʣʦʞʝʥ ʦʧʳʪ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

- ʂʦʥʪʨʦʣʴ 1 (ʢʫʣʴʪʠʚʘʮʠʠ ʠ ʨʫʯʥʳʝ ʧʨʦʧʦʣʢʠ); 

- ʂʦʥʪʨʦʣʴ 2 (ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ, ʢʫʣʴʪʠʚʘʮʠʠ ʠ ʨʫʯʥʳʭ ʧʨʦʧʦʣʦʢ);  

- ɻʘʨʜʦ ɻʦʣʜ, 40 ʛ/ʛʘ; 

- ɻʘʨʜʦ ɻʦʣʜ, 60 ʛ/ʛʘ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʭʝʤʝ ʦʧʳʪʘ, ʧʝʨʚʳʡ ʚʘʨʠʘʥʪ ï ʢʦʥʪʨʦʣʴ, ʚʦ ʚʪʦʨʦʤ ʥʝ ʧʨʠʤʝʥʷʣʩʷ ʛʝʨʙʠʮʠʜ, ʚ 

ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ ʚʘʨʠʘʥʪʘʭ ʧʨʠʤʝʥʷʣʩʷ ʛʝʨʙʠʮʠʜ ɻʘʨʜʦ ɻʦʣʜ ʜʦ ʧʦʩʝʚʘ ʢʫʢʫʨʫʟʳ ʠʟ ʨʘʩʯʝʪʘ 3,5-

4,5 ʛ/ʣ ʥʘ 1 ʛʘ, (ʧʨʠ ʥʦʨʤʝ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 350 ʣ/ʛʘ). ʆʧʳʪ ʟʘʣʦʞʝʥ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨ-

ʥʦʩʪʠ, ʩʧʦʩʦʙ ʨʘʟʤʝʱʝʥʠʷ ʧʦʚʪʦʨʥʦʩʪʝʡ ï ʩʧʣʦʰʥʦʡ, ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʠʭ ʚ ʦʜʠʥ ʷʨʫʩ. ʈʘʟʤʝʨ ʜʝ-

ʣʥ̫ʦʢ 54,6 ʤ
2
 (13Ĭ4,2), ʰʠʨʠʥʘ ʜʝʣʷʥʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ ʩʝʷʣʢʠ ʉʇʏ-6. 

ʋʯʘʩʪʦʢ ʧʦʣʷ ʦʪʚʝʯʘʣ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ ʦʧʳʪʘ, ʦʜʥʦʨʦʜʝʥ ʧʦ ʧʦʯʚʝʥ-

ʥʳʤ ʫʩʣʦʚʠʷʤ, ʚʳʨʦʚʥʝʥ ʧʦ ʨʝʣʴʝʬʫ, ʪʠʧʠʯʝʥ ʜʣʷ ʜʘʥʥʦʡ ʟʦʥʳ.  

ʅʘ ʚʳʙʨʘʥʥʦʤ ʫʯʘʩʪʢʝ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʣʘʩʴ ʦʜʥʦʨʦʜʥʦʩʪʴ ʬʦʥʘ ʜʣʷ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʠ 

ʢʦʥʪʨʦʣʷ. 

ʇʨʝʞʜʝ ʯʝʤ ʨʘʟʙʠʪʴ ʧʣʦʱʘʜʴ ʥʘ ʦʧʳʪʥʳʝ ʜʝʣʷʥʢʠ, ʚ ʧʦʣʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʩʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʢʫʨʫʟʳ. 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ʥʘ ʚʩʝʤ ʧʦʣʝ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. ɼʘʪʘ ʧʦʩʝʚʘ ʢʫʢʫʨʫʟʳ 25 ʘʧʨʝʣʷ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʛʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ ʂʘʤʠʣʣʘ ʉɺ ʠ ʂʘʨʥʘʚʘʣ 464. 

ʋʯʝʪ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ ʧʨʦʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʳʨʦʡ ʠ ʩʫʭʦʡ ʤʘʩʩʳ ʩʦʨʥʷʢʦʚ 

ʩ 10 ʤ
2
 ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʩʯʝʪʦʤ ʥʘ 1 ʤ

2
 ʚ ʬʘʟʝ 7-8 ʣʠʩʪʴʝʚ ʠ ʚʪʦʨʦʡ ï ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ ʤʝʪʝʣʢʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʯʘʪʢʦʚ, ʦʧʨʝʜʝʣʝʥʠʷ ʫʙʦʨʦʯʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ, ʚʳ-

ʭʦʜʘ ʟʝʨʥʘ ʧʨʠ ʦʙʤʦʣʦʪʝ ʧʦʯʘʪʢʦʚ, ʦʪʙʠʨʘʣʠ ʧʦ 5 ʢʛ ʧʦʯʘʪʢʦʚ ʚ ʜʚʫʭ ʥʝʩʤʝʞʥʳʭ ʧʦʚʪʦʨʝʥʠʷʭ ʢʘʞʜʦʡ 

ʜʝʣʷʥʢʠ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʫʨʦʞʘʡʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦ ɼʦʩʧʝʭʦʚʫ.  

ʕʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʛʠʙʨʠʜʘ ʢʫʢʫʨʫʟʳ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʜʘʥ-

ʥʳʤ ʩʙʦʨʥʠʢʘ ʂʦʤʠʪʝʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʝʨʙʠʮʠʜʳ ʥʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʢʫʢʫʨʫʟʳ ʠ ʜʣʠʥʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ (ʪʘʙʣ.1).  

 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʫ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʨʙʠʮʠʜʦʚ 

ɺʘʨʠʘʥʪ rʦʧʳʪʘ 
ʇʦʩʝʚ ï 

ʚʩʭʦʜʳ 

ɺʭʦʜʳ ï 

ʮʚʝʪʝʥʠʝ 

ɺʩʭʦʜʳ ï 

ʮʚʝʪʝʥʠʝ 

ʧʦʯʘʪʢʘ 

ɺʩʭʦʜʳ ï 

ʧʦʣʥʘʷ ʩʧʝ-

ʣʦʩʪʴ 

ʂʘʤʠʣʣʘ ʉɺ 

1. ʂʦʥʪʨʦʣʴ 1 (ʢʫʣʴʪʠʚʘʮʠʠ ʠʣʠ ʨʫʯʥʳʝ ʧʨʦʧʦʣʢʠ) 13 65 69 120 

2. ʂʦʥʪʨʦʣʴ 2 (ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ, ʢʫʣʴʪʠʚʘʮʠʡ ʠʣʠ 

ʨʫʯʥʳʭ ʧʨʦʧʦʣʦʢ) 

13 65 68 120 

3. ɻʘʨʜʦ ɻʦʣʜ, 40 ʛ/ʛʘ  12 65 71 121 

4. ɻʘʨʜʦ ɻʦʣʜ, 60 ʛ/ʛʘ  13 67 72 123 

ʂʘʨʥʘʚʘʣ 464 

1. ʂʦʥʪʨʦʣʴ 1 (ʢʫʣʴʪʠʚʘʮʠʠ ʠʣʠ ʨʫʯʥʳʝ ʧʨʦʧʦʣʢʠ) 12 62 66 117 

2. ʂʦʥʪʨʦʣʴ 2 (ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ, ʢʫʣʴʪʠʚʘʮʠʡ ʠʣʠ 

ʨʫʯʥʳʭ ʧʨʦʧʦʣʦʢ) 

12 62 65 115 

3.ɻʘʨʜʦ ɻʦʣʜ, 40 ʛ/ʛʘ  12 62 67 119 

4.ɻʘʨʜʦ ɻʦʣʜ, 60 ʛ/ʛʘ  12 64 69 122 
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ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʚʩʪʫʧʣʝʥʠʝ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ʚ ʬʘʟʫ ʩʧʝʣʦʩʪʠ ʥʘʙʣʶʜʘ-

ʣʦʩʴ ʥʘ ʚʘʨʠʘʥʪʘʭ 2,3,4 (ʥʘ 1-3 ʜʥʷ). ɿʜʝʩʴ ʠ ʜʣʠʥʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʜʚʘ-ʪʨʠ ʜʥʷ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʝʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ.  

ʉʨʝʜʠ ʬʘʢʪʦʨʦʚ, ʩʜʝʨʞʠʚʘʶʱʠʭ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʢʫʨʫʟʳ, ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ ʦʩʪʘʶʪ-

ʩʷ, ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠ ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ.  

ʂʦʥʪʨʦʣʴ, ʟʘ ʬʠʪʦʩʘʥʠʪʘʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ, ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʦʥʪʦʛʝʥʝʟʘ 

ʢʫʣʴʪʫʨʳ, ʧʫʪʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʝʪʦʚ ʩʪʝʧʝʥʠ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ. 

ʉ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʩʪʝʧʝʥʴ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ 

ʢʫʢʫʨʫʟʳ ʚ ʥʘʰʝʤ ʦʧʳʪʝ, ʤʳ ʧʨʦʚʝʣʠ ʫʯʝʪ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʧʦʚʩʭʦʜʦʚʦʛʦ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʘ ɻʘʨʜʦ ɻʦʣʜ ʥʘ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʘ  

ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 
ʂʦʣʠʯʝʩʪʚʦ ʩʦʨ-

ʥʷʢʦʚ, ʰʪ./ʤ
2
 

ʄʘʩʩʘ ʩʦʨʥʷʢʦʚ, ʛ/ʤ
2
 ʋʨʦʞʘʡ-

ʥʦʩʪʴ, ʪ/ʛʘ ʩʳʨʳʭ ʩʫʭʠʭ 

ʂʘʤʠʣʣʘ ʉɺ 

1. ʂʦʥʪʨʦʣʴ 1 (ʢʫʣʴʪʠʚʘʮʠʠ ʠʣʠ ʨʫʯʥʳʝ ʧʨʦ-

ʧʦʣʢʠ) 

23 487 123 6,41 

2. ʂʦʥʪʨʦʣʴ 2 (ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ, ʢʫʣʴʪʠʚʘʮʠʡ 

ʠʣʠ ʨʫʯʥʳʭ ʧʨʦʧʦʣʦʢ) 

226 3059 730 2,57 

3. ɻʘʨʜʦ ɻʦʣʜ, 40 ʛ/ʛʘ  72 1110 270 5,48 

4. ɻʘʨʜʦ ɻʦʣʜ, 60 ʛ/ʛʘ  35 634 157 6,19 

ʂʘʨʥʘʚʘʣ 464 

1. ʂʦʥʪʨʦʣʴ 1 (ʢʫʣʴʪʠʚʘʮʠʠ ʠʣʠ ʨʫʯʥʳʝ ʧʨʦ-

ʧʦʣʢʠ) 

11 333 86 6,64 

2. ʂʦʥʪʨʦʣʴ 2 (ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ, ʢʫʣʴʪʠʚʘʮʠʡ 

ʠʣʠ ʨʫʯʥʳʭ ʧʨʦʧʦʣʦʢ) 

220 2992 714 2,67 

3. ɻʘʨʜʦ ɻʦʣʜ, 40 ʛ/ʛʘ  59 942 230 5,73 

4. ɻʘʨʜʦ ɻʦʣʜ, 60 ʛ/ʛʘ  20 446 113 6,47 

 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʚʘʨʨʘʥʪʘʤ ʦʧʳʪʘ, ʪʦ ʥʘʠ-

ʙʦʣʴʰʝʡ ʦʥʘ ʙʳʣʘ ʧʦ ʛʠʙʨʠʜʫ ʂʘʤʠʣʣʘ ʉɺ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʫʯʥʦʡ ʧʨʦʧʦʣʢʠ ʠ ʩʦʩʪʘʚʠʣʘ 6,41 ʪ/ʛʘ, ʘ 

ʧʦ ʛʠʙʨʠʜʫ ʂʘʨʥʘʚʘʣ 464, ʧʨʠ ʚʥʝʩʝʥʠʠ ʛʝʨʙʠʮʠʜʘ ɻʘʨʜʦ ɻʦʣʜ ʚ ʜʦʟʝ 60 ʛ/ʛʘ (6,47 ʪ/ʛʘ).  

ʈʝʟʫʣʴʪʠʨʫʶʱʠʤ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʶʙʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫ-

ʨʳ ʷʚʣʷʝʪʩʷ ʝʝ ʫʨʦʞʘʡʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʦʥʝʯʥʫʶ ʚʝʣʠʯʠʥʫ ʧʨʦʜʫʢʮʠʠ.  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʢʫʨʫʟʳ (ʪʘʙʣʠʮʘ 3) ʧʦʢʘʟʘʣ 

ʯʪʦ ʩʘʤʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʩʪʨʫʢʪʫʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢ ʠ ʫʨʦʞʘʡʥʳʭ ʜʘʥʥʳʭ ʤʳ ʠʤʝʣʠ ʚ ʢʦʥ-

ʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ï ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʨʙʠʮʠʜʦʚ. 

 

ʊʘʙʣʠʮʘ 3 ï ʉʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʚ ʫʩʣʦʚʠʷʭ ʦʧʳʪʘ 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʏʠʩʣʦ ʧʦʯʘʪʢʦʚ, ʰʪ. ʄʘʩʩʘ, ʛ ʋʨʦʞʘʡ 

ʟʝʨʥʘ 

(ʮ/ʛʘ) 
ʥʘ 100 

ʨʘʩʪʝʥʠʡ 
ʥʘ 1 ʛʘ 

ʦʜʥʦʛʦ 

ʧʦʯʘʪʢʘ 

ʟʝʨʥʘ ʩ ʦʜʥʦ-

ʛʦ ʧʦʯʘʪʢʘ 

1000 

ʟʝʨʝʥ 

ʂʘʤʠʣʣʘ ʉɺ 

1. ʂʦʥʪʨʦʣʴ 1 (ʢʫʣʴʪʠʚʘʮʠʠ 

ʠʣʠ ʨʫʯʥʳʝ ʧʨʦʧʦʣʢʠ) 
77 46200 167,6 138,7 291,4 6,41 

2. ʂʦʥʪʨʦʣʴ 2 (ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ, 

ʢʫʣʴʪʠʚʘʮʠʡ ʠʣʠ ʨʫʯʥʳʭ ʧʨʦ-

ʧʦʣʦʢ) 

38 22800 136,1 112,7 259,3 2,57 

3. ɻʘʨʜʦ ɻʦʣʜ, 40 ʛ/ʛʘ  69 41400 159,9 132,4 278,0 5,48 

4. ɻʘʨʜʦ ɻʦʣʜ, 60 ʛ/ʛʘ  81 48600 153,8 127,4 280,2 6,19 

ʂʘʨʥʘʚʘʣ 464 

1. ʂʦʥʪʨʦʣʴ 1 (ʢʫʣʴʪʠʚʘʮʠʠ 

ʠʣʠ ʨʫʯʥʳʝ ʧʨʦʧʦʣʢʠ) 
77 46200 173,6 143,7 301,8 6,64 

2. ʂʦʥʪʨʦʣʴ 2 (ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ, 

ʢʫʣʴʪʠʚʘʮʠʡ ʠʣʠ ʨʫʯʥʳʭ ʧʨʦ-

ʧʦʣʦʢ) 

42 25200 128,0 106,0 243,7 2,67 
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ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʏʠʩʣʦ ʧʦʯʘʪʢʦʚ, ʰʪ. ʄʘʩʩʘ, ʛ ʋʨʦʞʘʡ 

ʟʝʨʥʘ 

(ʮ/ʛʘ) 
ʥʘ 100 

ʨʘʩʪʝʥʠʡ 
ʥʘ 1 ʛʘ 

ʦʜʥʦʛʦ 

ʧʦʯʘʪʢʘ 

ʟʝʨʥʘ ʩ ʦʜʥʦ-

ʛʦ ʧʦʯʘʪʢʘ 

1000 

ʟʝʨʝʥ 

3. ɻʘʨʜʦ ɻʦʣʜ, 40 ʛ/ʛʘ  79 47400 146,0 120,9 253,9 5,73 

4. ɻʘʨʜʦ ɻʦʣʜ, 60 ʛ/ʛʘ  81 48600 160,8 133,1 292,9 6,47 

ʆʐʀɹʂɸ ʆʇʓʊɸ =  1,53 

ʅʉʈ ɼʃʗ ʌɸʂʊʆʈɸ ɸ:  0,19 

ʅʉʈ ɼʃʗ ʌɸʂʊʆʈɸ B:  0,24 

ʅʉʈ ɼʃʗ ɺɿɸʀʄʆɼɽʁʉʊɺʀʁ:  0,34 

 

ɺʥʝʩʝʥʠʝ ʛʝʨʙʠʮʠʜʘ ɻʘʨʜʦ ɻʦʣʜʘ ʩʢʘʟʘʣʠʩʴ ʥʘ ʢʦʣʠʯʝʩʪʚʝ ʧʦʯʘʪʢʦʚ ʥʘ 100 ʨʘʩʪʝʥʠʡ ʠ ʥʘ 1 ʛʘ. 

ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʘʪʢʦʚ ʥʘ 100 ʨʘʩʪʝʥʠʡ ʙʳʣʦ ʩʦʙʨʘʥʦ ʥʘ ʚʘʨʠʘʥʪʝ 3, ʛʜʝ ʨʘʟʥʠʮʘ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʧʦʯʘʪʢʦʚ ʩʦʩʪʘʚʠʣʘ 4 ʰʪ., ʥʘ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ ʵʪʘ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ ʣʠʰʴ 1-2 ʧʦ-

ʯʘʪʢʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʪʦʞʝ ʠʟʤʝʥʷʣʘʩʴ. ʊʘʢ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʤʘʩʩʳ 1000 ʩʝʤʷʥ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠʮʠʜʘ ɻʘʨʜʦ ɻʦʣʜ (50ʛ/ʛʘ) + ʘʛʨʘʣ 90 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 28 ʛ ʠʣʠ 11,3%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦ-

ʢʫʶ ʧʨʠʙʘʚʢʫ ʢ ʫʨʦʞʘʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʛʜʝ ʥʝ ʧʨʦʚʦʜʠʣʠ ʥʠʢʘʢʠʭ ʦʙʨʘʙʦ-

ʪʦʢ ʠ ʥʝ ʚʥʦʩʠʣʠ ʛʝʨʙʠʮʠʜʳ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʘʛʨʦʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʢʫʨʫʟʳ, ʚʳʧʦʣʥʝʥʘ ʚ ʮʝʥʘʭ ʥʘ ʟʝʨʥʦ, ʩʝ-

ʤʝʥʘ, ʫʜʦʙʨʝʥʠʷ, ʛʝʨʙʠʮʠʜʳ ʠ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʴʥʦ - ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʩʣʦʞʠʚʰʠʝʩʷ ʥʘ ʥʘʯʘ-

ʣʦ 2020 ʛ. (ʪʘʙʣ. 4). 

 

ʊʘʙʣʠʮʘ 4 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʠʙʨʠʜ 

ʂʘʤʠʣʣʘ ʉɺ ʂʘʨʥʘʚʘʣ 464 

ʢʦʥʪʨʦʣʴ (ʙʝʟ 

ʛʝʨʙ., ʢʫʣʴʪʠʚ. 

ʠʣʠ ʨʫʯ. ʧʨʦʧ.) 

ɻʘʨʜʦ 

ɻʦʣʜ 40 

ʛ/ʛʘ 

ɻʘʨʜʦ 

ɻʦʣʜ 60 

ʛ/ʛʘ 

ʢʦʥʪʨʦʣʴ (ʙʝʟ 

ʛʝʨʙ., ʢʫʣʴʪʠʚ. 

ʠʣʠ ʨʫʯ. ʧʨʦʧ.) 

ɻʘʨʜʦ 

ɻʦʣʜ 40 

ʛ/ʛʘ 

ɻʘʨʜʦ 

ɻʦʣʜ 60 

ʛ/ʛʘ 

ʋʨʦʞʘʡʥʦʩʪʴ ʪ/ʛʘ 2,57 5,70 6,30 2,67 5,73 6,47 

ʉʪʦʠʤʦʩʪʴ ʚʘʣʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʨʫʙ, 
11177,8 24791,2 27400,8 11612,7 24921,7 28140,2 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʟʘʪʨʘʪʳ, ʨʫʙ, ʚ ʨʘʩʯʝ-

ʪʝ ʥʘ 1 ʛʘ ʧʦʩʝʚʘ 

6588,3 6626,0 6644,9 6588,3 6626,0 6644,9 

 ʥʘ 1 ʪ ʧʨʦʜʫʢʮʠʠ 2563,5 1162,5 1054,8 2467,5 1156,4 1027,0 

ʇʨʷʤʳʝ ʜʝʥʝʞʥʦ-

ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘ-

ʪʳ, ʨʫʙ, ʚ ʨʘʩʯʝʪʝ  

ʥʘ 1 ʛʘ ʧʦʩʝʚʘ 

8784,4 8834,7 8859,9 8784,4 8834,7 8859,9 

ʅʘ 1 ʪ ʧʨʦʜʫʢʮʠʠ 3418,1 1549,9 1406,3 3290,0 1541,8 1369,4 

ʋʩʣʦʚʥʦ ʯʠʩʪʳʡ ʜʦ-

ʭʦʜ, ʨʫʙ, ʚ ʨʘʩʯʝʪʝ  

 ʥʘ 1 ʛʘ ʧʦʩʝʚʘ 

2393,4 15956,5 18540,9 2828,3 16087,0 19280,3 

ʅʘ 1 ʪ ʧʨʦʜʫʢʮʠʠ 931,3 2799,4 2943,0 1059,3 2807,5 2980,0 

ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴ-

ʥʦʩʪʠ,% 
27,2 180,6 209,3 32,2 182,1 217,6 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ 

ʧʦʜʙʦʨʦʤ ʥʦʨʤ ʨʘʩʭʦʜʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʠʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʫʣʴʪʫʨʳ ʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʦʪ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʢʫʢʫʨʫʟʳ ʚ ʫʩʣʦʚʠʷʭ 

ʦʧʳʪʘ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʘʥʝʝ ʩʜʝʣʘʥʥʳʝ ʚʳʚʦʜʳ. 
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ɺr ʚʦʜʳ 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʧʦʢʘʟʘ-

ʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ 

ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

1. ʇʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʘ ɻʘʨʜʦ ɻʦʣʜ 60 ʛ/ʛʘ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʫʢʫʨʫʟʥʳʝ ʨʘʩ-

ʪʝʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʠʮʘ ʚ ʚʳʩʦʪʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (237 ʩʤ) ʫ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ʚ 

ʬʘʟʫ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 32 ʩʤ, ʪʦʛʜʘ ʢʘʢ ʫ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʠ-

ʞʝ. 

2. ʅʘʠʙʦʣʴʰʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʣʠʩʪʦʚʫʶ ʧʣʦʱʘʜʴ ʨʘʩʪʝʥʠʝ ʢʫʢʫʨʫʟʳ ʨʘʟʚʠʣʘ ʥʘ ʪʨʝʪʴʝʤ ʚʘʨʠ-

ʘʥʪʝ ɻʘʨʜʦ ɻʦʣʜ, 60 ʛ/ʛʘ ï 27,8 ʠ 28,6 ʪʳʩ. ʤ
2
, ʯʪʦ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʚ 1,26 ʨʘʟ. ʅʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʛʝʨʙʠʮʠʜʦʚ ʣʠʩʪʦʚʘʷ ʧʣʦʱʘʜʴ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ʙʳʣʘ ʚʳʰʝ ʚ 1,17-1,26 ʨʘʟ. 

3. ʇʨʠ ʚʥʝʩʝʥʠʠ 3,5-4,5 ʛ/ʛʘ ɻʘʨʜʦ ɻʦʣʜʘ, ʛʠʙʝʣʴ ʩʦʨʥʷʢʦʚ ʩʦʩʪʘʚʠʣʘ 73,5-79,2%. ʇʨʠ ʵʪʦʤ ʦʩ-

ʪʘʚʰʠʝʩʷ ʩʦʨʥʷʢʠ ʙʳʣʠ ʫʛʥʝʪʝʥʥʳʤʠ, ʦʩʣʘʙʣʝʥʥʳʤʠ. ʄʘʩʩʘ ʠʭ ʩʥʠʟʠʣʘʩʴ ʥʘ 75-97% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʶ. 

4. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʚ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʙʳʣ ʧʨʠʤʝʥʝʥ ʛʝʨʙʠʮʠʜ, ʙʳʣ ʚʳʰʝ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʦʩʦ-

ʙʝʥʥʦ ʧʨʠ ʚʥʝʩʝʥʠʠ ʛʝʨʙʠʮʠʜʘ 60 ʛ/ʛʘ, ʘ ʧʨʠʙʘʚʢʘ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣʘ ï 2,84 ʪ/ʛʘ 

5. ʄʘʢʩʠʤʘʣʴʥʦ ʫʩʣʦʚʥʦ ʯʠʩʪʳʡ ʜʦʭʦʜ ʧʦʣʫʯʝʥ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʦʟʳ ɻʘʨʜʦ ɻʦʣʜ 60 ʛ/ʛʘ 18541 

ʨʫʙ., ʪʦʛʜʘ ʢʘʢ ʥʘ ʢʦʥʪʨʦʣʝ 2393 ʨʫʙ., ʪ.ʝ. ʚ 7,7 ʨʘʟʘ ʙʦʣʴʰʝ ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ, ʘ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦ-

ʩʪʠ ʩʦʩʪʘʚʠʣʘ ï 209%, ʪʦʛʜʘ ʢʘʢ ʥʘ ʢʦʥʪʨʦʣʝ ʦʥʘ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 27%. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʆʧʨʝʜʝʣʝʥʳ ʚʝʩʝʥʥʠʝ ʠ ʣʝʪʥʠʝ ʩʨʦʢʠ ʧʦʩʝʚʘ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʣʫʯʝʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦ ʛʦʜʥʳʭ ʧʦʯʘʪʢʦʚ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʩʚʝʞʝʤ ʚʠʜʝ ʠ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ. ɺʳʷʚʣʝ-

ʥʦ ʚʣʠʷʥʠʝ ʩʨʦʢʦʚ ʩʝʚʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʫʨʦʞʘʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʘʪʢʦʚ ʢʫʢʫʨʫ-
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ʩʝʚʘ, ʪʝʤ ʠʭ ʙʦʣʴʰʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʧʨʠ ʭʨʘʥʝʥʠʠ. ʆʧ-

ʨʝʜʝʣʝʥʳ ʫʩʣʦʚʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʧʦʯʘʪʢʦʚ ʚ ʩʚʝʞʝʤ ʚʠʜʝ.  
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Annotation 

The spring and summer dates for sowing sweet corn have been determined for the continuous produc-

tion of economically suitable cobs for the purpose of using them fresh and for processing. The influence of 

sowing time on plant productivity, yield and chemical composition of corn cobs was revealed. It turned out 

that the timing of sowing affects only the content of sugars, the later the sowing date, the more they accumu-

late and the shelf life slightly increases. The conditions and duration of fresh storage of cobs are determined. 

Keywords: sugar corn, sowing time, plant productivity, keeping cobs fresh. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʰʠʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʘʭʘʨʥʘʷ ʢʫʢʫʨʫʟʘ. ʇʦʯʘʪʢʠ ʠ ʟʝʨʥʦ ʤʦʣʦʯʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ, ʠʩʧʦʣʴʟʫʶʪ ʩʚʝʞʝʦʪʚʘʨʝʥʥʳʤʠ, ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʤʠ, ʤʦʯʝʥʥʳʤʠ. ɸ ʢʫʢʫʨʫʟʥʳʝ ʩʪʦʣʙʠʢʠ ʠ 

ʨʳʣʴʮʘ ï ʚ ʚʠʜʝ ʦʪʚʘʨʦʚ, ʥʘʩʪʦʝʚ, ʚʳʪʷʞʝʢ [1,3,5]. 

ʇʦʪʨʝʙʠʪʝʣʠ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʜʣʠʪʝʣʴʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʧʦʯʘʪʢʦʚ ʢʘʢ ʜʣʷ 

ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʩʚʝʞʝʤ ʚʠʜʝ, ʪʘʢ ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ [2]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ, ʘ 

ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʠʭ ʭʨʘʥʝʥʠʷ. 

 ʀʟʫʯʝʥʠʝ ʧʦ ʩʨʦʢʘʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ʧʨʦʚʝʜʝʥʦ ʥʘ ʜʝʣʷʥʢʘʭ ʩ ʫʯʝʪʥʦʡ ʧʣʦ-

ʱʘʜʴʶ  50 ʤ
2
. ʇʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ, ʨʘʟʤʝʱʝʥʠʝ ʜʝʣʷʥʦʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ. ɺ 

ʦʧʳʪʝ ʫʯʘʩʪʚʦʚʘʣ ʛʠʙʨʠʜ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ - ʅʠʢʘ 353. 

ɺ ʩʭʝʤʫ ʦʧʳʪʘ ʚʢʣʶʯʘʣʠ ʧʷʪʴ ʚʘʨʠʘʥʪʦʚ ʧʦ ʩʨʦʢʘʤ ʩʝʚʘ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ, ʠʟʤʝʨʝʥʠʷ ʠ ʫʯ±ʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ. ʍʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʦʩʝʚʝ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʥʷ ʨʘʩʪʝʥʠʷ ʩʘʭʘʨʥʦʡ 

ʢʫʢʫʨʫʟʳ ʧʦʧʘʜʘʶʪ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʙʳʩʪʨʝʝ ʜʦʩʪʠʛʘʶʪ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʩʧʝʣʦ-

ʩʪʠ (ʤʦʣʦʯʥʦʡ). ʇʨʠ ʨʘʥʥʝʤ ʧʦʩʝʚʝ ʚ ʥʘʯʘʣʝ ʤʘʷ ʠʟ-ʟʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʨʘʩʪʘʥʠʷ, ʤʦ-

ʣʦʯʥʘʷ ʩʧʝʣʦʩʪʴ ʥʘʩʪʫʧʘʝʪ ʧʦʟʞʝ - ʯʝʨʝʟ 102 ʜʥʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʨʘʥʥʝʝ ʧʦʣʫʯʝʥʠʝ ʧʦʯʘʪʢʦʚ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ ʤʦʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʟʝʨʥʘ ʧʨʠ ʚʝʩʝʥʥʠʭ ʩʨʦʢʘʭ ʧʦʩʝʚʘ ʠ ʧʨʠ ʧʦʩʝʚʝ 1 ʠʶʥʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʥʘʯʘʣʦ ʠʶʣʷ ʠ ʘʚʛʫʩʪ - ʤʝʩʷʮ. 

ɺ ʩʝʥʪʷʙʨʝ ʧʨʦʜʫʢʮʠʶ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʩ ʣʝʪʥʠʭ ʧʦʩʝʚʦʚ ʧʨʠ ʧʦʩʝʚʝ 20 ʠʶʥʷ. 
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ʋʯʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ʧʦʢʘʟʘʣ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʧʦʩʝʚʘ ʚ ʫʨʦʞʘʡʥʦ-

ʩʪʠ, ʚʳʭʦʜʝ ʢʦʥʜʠʮʠʦʥʥʳʭ ʧʦʯʘʪʢʦʚ ʠ ʩʨʝʜʥʝʡ ʤʘʩʩʝ ʧʦʯʘʪʢʘ (ʪʘʙʣ.1). 

 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʩʨʦʢʦʚ ʩʝʚʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ 

ʉʨʦʢʠ ʩʝʚʘ 
ʋʨʦʞʘʡ ʧʦʯʘʪʢʦʚ, 

ʮ/ʛʘ 

ʇʨʠʙʘʚʢʘ ʢ ʧʝʨʚʦʤʫ 

ʩʨʦʢʫ 
ʄʘʩʩʘ ʧʦ-

ʯʘʪʢʘ, ʛ 

ɺʳʭʦʜ ʢʦʥʜʠʮʠʦʥ-

ʥʳʭ ʧʦʯʘʪʢʦʚ,% 
ʮ/ʛʘ % 

 ɺʝʩʝʥʥʠʝ ʧʦʩʝʚʳ 

10.05 49,1 - - 160 76 

20.05 57,3 +8,2 16,7 170 83 

ʅʉʈ 3,7 

 ʃʝʪʥʠʝ ʧʦʩʝʚʳ 

01.06 55,5 +6,4 13,0 162 89 

10.06 51,4 +2,3 4,7 156 77 

20.06 42,9 -6,2 12,6 149 69 

ʅʉʈ 4,0 

 

 ɺʳʭʦʜ ʢʦʥʜʠʮʠʦʥʥʳʭ ʧʦʯʘʪʢʦʚ ʥʘ ʫʨʦʚʥʝ 89% ʧʦʣʫʯʝʥ ʧʨʠ ʧʝʨʚʦʤ ʣʝʪʥʝʤ ʧʦʩʝʚʝ ʠ ʥʘ ʫʨʦʚʥʝ 

83% ʚ ʧʦʩʝʚʝ 20 ʤʘʷ. ʉʥʠʞʝʥʠʝ ʚʳʭʦʜʘ ʧʦʯʘʪʢʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʧʦʟʜʥʠʭ ʣʝʪʥʠʭ ʧʦʩʝʚʘʭ. ʉʚʷʟʘʥʦ 

ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʬʘʟʳ ʚʳʤʝʪʳʚʘʥʠʷ ʠ ʮʚʝʪʝʥʠʷ ʩʢʣʘʜʳʚʘʣʠʩʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩ-

ʣʦʚʠʷ ʜʣʷ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʯʘʪʢʦʚ ï 57,3 ʮ/ʛʘ - ʧʦʣʫʯʝʥʘ ʧʨʠ ʧʦʩʝʚʝ 

20 ʤʘʷ. ɺ ʣʝʪʥʠʝ (ʠʶʥʴʩʢʠʝ) ʩʨʦʢʠ ʩʝʚʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʯʘʪʢʦʚ ʫʤʝʥʴʰʠʣʘʩʴ ʦʪ ʨʘʥʥʠʭ (1.06) ʢ ʧʦʟʜ-

ʥʠʤ (20.06) ʩʨʦʢʘʤ ʩʝʚʘ. 

ʆʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ ï ʵʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ, ʪʘʢ ʢʘʢ ʦʪ ʠʭ ʢʦ-

ʣʠʯʝʩʪʚʘ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʟʘʚʠʩʠʪ ʛʦʜʥʦʩʪʴ ʢ ʧʝʨʝʨʘʙʦʪʢʝ, ʢ ʭʨʘʥʝʥʠʶ [4]. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʩʘʭʘ-

ʨʦʚ ʙʦʣʴʰʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʟʝʨʥʝ ʧʨʠ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʨʦʢʘʭ ʧʦʩʝʚʘ. ʊʘʢ, ʧʨʠ ʧʦʩʝʚʝ 10 ʤʘʷ ʩʦʜʝʨʞʘ-

ʥʠʝ ʩʘʭʘʨʦʚ ʙʳʣʦ 5,2%, ʘ ʟʘʪʝʤ ʚʦʟʨʦʩʣʦ ʜʦ 7,0% ʧʨʠ ʧʦʩʝʚʝ 10 ʠʶʥʷ ʠ 7,2% ʧʨʠ ʧʦʩʝʚʝ 20 ʠʶʥʷ. 

ɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʧʦʩʪʘʚʠʣʠ ʟʘʜʘʯʫ - ʦʧʨʝʜʝʣʠʪʴ ʫʩʣʦʚʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʨʘ-

ʥʝʥʠʷ ʧʦʯʘʪʢʦʚ ʚ ʩʚʝʞʝʤ ʚʠʜʝ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʨʦʢʠ ʩʝʚʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʣʠʰʴ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʩʘʭʘʨʦʚ: ʯʝʤ ʧʦʟʜʥʝʝ ʩʨʦʢ ʧʦʩʝʚʘ, ʪʝʤ ʠʭ ʙʦʣʴʰʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʨʦʢ 

ʛʦʜʥʦʩʪʠ ʧʨʠ ʭʨʘʥʝʥʠʠ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʭʨʘʥʝʥʠʷ ʧʨʠ 0
ʦ
ʉ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ ʚ ʧʦʯʘʪʢʘʭ ʩʘʭʘʨʥʦʡ 

ʢʫʢʫʨʫʟʳ ʩʥʠʞʘʝʪʩʷ ʥʘ 6% ʟʘ ʦʜʠʥ ʜʝʥʴ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10
ʦ
ʉ ʩʢʦʨʦʩʪʴ ʧʦʪʝʨʠ ʩʘʭʘʨʦʚ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʚ 4 ʨʘʟʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 24%, ʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20
ʦ
ʉ ʙʦʣʝʝ 50% ʩʘʭʘʨʦʚ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʢʨʘʭʤʘʣ ʟʘ 

1 ʜʝʥʴ.  

ɿʘʢʣʶʯʝʥʠʝ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʧʦʯʘʪʢʦʚ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ ʤʦ-

ʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʨʥʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚʝʩʝʥʥʠʝ ʧʦʩʝʚʳ ʚ ʜʚʘ ʩʨʦʢʘ, ʘ ʧʦʟʜʥʶʶ ʧʨʦʜʫʢʮʠʶ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʣʝʪʥʠʭ ʩʨʦʢʦʚ ʧʦʩʝʚʘ. ʉʨʦʢʠ ʩʝʚʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ, ʯʝʤ 

ʧʦʟʜʥʝʝ ʩʨʦʢ ʧʦʩʝʚʘ, ʪʝʤ ʠʭ ʙʦʣʴʰʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʧʨʠ 

ʭʨʘʥʝʥʠʠ.  
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ɸʥʥʦʪʘʮʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝ-

ʱʝʩʪʚ (ʉʠʣʢ, ʕʧʠʥ-ʵʢʩʪʨʘ) ʥʘ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʪʦʤʘʪʘ ʧʨʠ ʛʠʜʨʦʧʦʥʥʦʤ ʚʳʨʘ-

ʱʠʚʘʥʠʠ ʚ ʟʘʢʨʳʪʦʤ ʛʨʫʥʪʝ ʥʘ ʤʠʥʝʨʘʣʦʚʦʤ ʩʫʙʩʪʨʘʪʝ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʘʛʨʦʧʨʠʝʤʦʤ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʤ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪ-

ʢʠ ʩʝʤʷʥ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ï ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʚʝʱʝʩʪʚ. ʇʨʠʤʝ-

ʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʫʣʫʯʰʘʝʪ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʡ, ʧʦʚʳʰʘʝʪ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʉʠʣʢ ʠ ʕʧʠʥ-ʵʢʩʪʨʘ ʧʨʠʚʦʜʠʪ 

ʢ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʧʦ ʚʩʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦ-

ʣʝʤ ʚ ʨʘʩʩʘʜʥʳʡ ʧʝʨʠʦʜ ʠ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʥʘ ʤʘʪʳ ʚ ʟʘʢʨʳʪʦʤ ʛʨʫʥʪʝ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʛʫ-

ʣʷʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʉʠʣʢ ʠ ʕʧʠʥ-ʵʢʩʪʨʘ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡ ʪʦʤʘʪʘ ʥʘ ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʪʝ ʥʘ 1,0 ʠ 1,7 

ʢʛ/ʤ
2
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʕʧʠʥ-ʵʢʩʪʨʘ ʚʳʰʝ, ʘʥʘʣʦʛʠʯʥʦʛʦ, ʥʘ ʬʦʥʝ ʉʠʣʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʤʘʪ, ʛʠʜʨʦʧʦʥʠʢʘ, ʤʠʥʝʨʘʣʦʚʳʡ ʩʫʙʩʪʨʘʪ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝ-

ʩʪʚʘ, ʉʠʣʢ. ʕʧʠʥ-ʵʢʩʪʨʘ. 
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Annotation 

The research is devoted to the study of the effectiveness of the use of biologically active substances 

(Silk, Epin-extra) on the main indicators of growth and development of tomato in hydroponic cultivation in 

closed ground on a mineral substrate. A promising agricultural method that provides an increase in the yield 

and quality of vegetable products is the method of presowing seed treatment with growth regulators - natural 

or synthetic low molecular weight substances. The use of biologically active substances improves root de-

velopment, increases stress resistance and increases plant productivity. The use of growth regulators Silk and 

Epin-extra leads to the stimulation of the root system in all morphological parameters in comparison with the 

control during the seedling period and after planting on mats in closed ground. According to studies, the reg-

ular use of Silk and Epin-extra increases the yield of tomato on mineral wool by 1.0 and 1.7 kg/m2, respec-

tively. The effect of the use of Epin-extra is higher than that against the background of Silk. 

Keywords: tomato, hydroponics, mineral substrate, biologically active substances, Silk. Epin-extra 

 

ɺʚʝʜʝʥʠʝ. ʊʦʤʘʪ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ. ɽʛʦ ʧʣʦʜʳ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʠ ʚ 

ʩʚʝʞʝʤ ʚʠʜʝ, ʚ ʚʠʜʝ ʩʘʣʘʪʦʚ ʠ ʚ ʚʠʜʝ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʦ ʟʘʥʠʤʘʝʤʦʡ ʧʣʦʱʘʜʠ ʠ ʦʜʥʦʤʫ 

ʦʙʲʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʤʘʪ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʢʫʣʴʪʫʨ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ. ɺ ʈʌ ʵʪʘ 

ʢʫʣʴʪʫʨʘ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʪʝʧʣʠʮʘʭ ʥʘ ʧʣʦʱʘʜʠ 1,1 ʪʳʩ. ʛʘ. ʆʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ï 1,2 ʤʣʥ. ʪʦʥʥ ʚ ʛʦʜ 

[1,2,3]. 
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ɺʳʨʘʱʠʚʘʥʠʝ ʪʦʤʘʪʦʚ ʚ ʟʘʱʠʱʝʥʥʦʤ ʛʨʫʥʪʝ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʚʦʱʝʚʦʜʦʚ. ʊʦʤʘʪʳ, 

ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʛʦʜʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʚʦʱʝʡ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʪʦʤʘʪʦʚ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʳʷʚʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʘʥʥʦʡ ʢʫʣʴʪʫ-

ʨʳ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʥʦ ʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʤʠʢʨʦʢʣʠʤʘʪʘ) ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʩʪʝʥʠʡ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʚʠʨʫʩʘʤ. 

ʇʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʢ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳ-

ʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ. ʈʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʧʦʤʦʛʘʶʪ ʯʘʩʪʷʤ ʨʘʩʪʝʥʠʷ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘʠ-

ʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʠʦʜʳ ʨʦʩʪʘ [5,9]. 

ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʚʦʱʝʡ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʣʘʙʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʛʠʜʨʦʧʦʥʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ, ʚʝʩʴʤʘ ʘʢʪʫʘʣʴ-

ʥʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʛʨʦʧʨʠʝʤʦʚ, ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʨʘʩʪʝʥʠʡ ʚ ʮʝ-

ʣʦʤ [7,8]. 

ʂ ʯʠʩʣʫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʘʛʨʦʧʨʠʝʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʤʝʪʦʜ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʨʝʛʫʣʷʪʦʨʘʤʠ 

ʨʦʩʪʘ ï ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʚʝʱʝʩʪʚ, ʠʥʜʫʮʠʨʫʶʱʠʭ ʚ ʤʘʣʳʭ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷʭ ʚ ʨʘʩʪʝʥʠʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʫʯʘʩʪʚʫʶʪ ʚ ʤʝ-

ʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʚʳʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʜʚʠʛʠ ʚ ʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʘʭ ʧʨʦʨʘʩʪʘʶʱʝʛʦ ʩʝʤʝʥʠ ʠ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʠʟ ʥʠʭ ʨʘʩʪʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʢʨʳʪʦʛʦ 

ʛʨʫʥʪʘ [9,10,11]. 

ʉ ʨʦʩʪʦʤ ʯʠʩʣʘ ʪʝʧʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʛʠʜʨʦʧʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʦʤʘʪʦʚ ʠ ʜʨʫʛʠʭ ʦʚʦʱʝʡ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʦʟʨʘʩʪʘʝʪ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

(ɹɸɺ) ʧʨʠ ʛʠʜʨʦʧʦʥʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʪʦʤʘʪʦʚ ʚ ʟʘʢʨʳʪʦʤ ʛʨʫʥʪʝ ʥʘ ʤʠʥʝʨʘʣʦʚʘʪʥʦʤ ʩʫʙʩʪʨʘʪʝ. 

ʄʝʪʦʜʳ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʪʦʤʘʪ ʚ ʪʝʧʣʠʮʘʭ ʆʆʆ çɸʛʨʦ-ʂʦʤè 

ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʦʙʲʝʤʥʦʡ ʛʠʜʨʦʧʦʥʠʢʠ ʥʘ ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʪʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʨʦʜʣʝʥ-

ʥʦʤ ʦʙʦʨʦʪʝ 2021 ʛʦʜʘ. ɿʘʢʣʘʜʢʘ ʦʧʳʪʦʚ, ʧʨʦʚʝʜʝʥʠʝ ʫʯʝʪʦʚ ʠ ʥʘʙʣʶʜʝʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ, ʧʨʠʥʷʪʦʡ ʚ ʦʚʦʱʝʚʦʜʩʪʚʝ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ [4]. 

ʉʭʝʤʘ ʦʧʳʪʘ ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ: 

1. ʂʦʥʪʨʦʣʴ (ʙʝʟ ʚʥʝʩʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ). ʇʦʣʠʚ ʪʦʣʴʢʦ ʩʪʘʥ-

ʜʘʨʪʥʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ. 

2. ʉʠʣʢ ï ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʜʦʙʘʚʣʷʣʠ ʢ ʦʩʥʦʚʥʦʤʫ ʧʠʪʘʪʝʣʴʥʦʤʫ ʨʘʩʪʚʦʨʫ ʚ 

ʪʝʢʫʱʠʝ ʧʦʣʠʚʳ; 

3. ʕʧʠʥ ï ʵʢʩʪʨʘ ï ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʜʦʙʘʚʣʷʣʠ ʢ ʦʩʥʦʚʥʦʤʫ ʧʠʪʘʪʝʣʴʥʦʤʫ 

ʨʘʩʪʚʦʨʫ ʚ ʪʝʢʫʱʠʝ ʧʦʣʠʚʳ. 

ʂʘʞʜʳʡ ʦʧʳʪʥʳʡ ʚʘʨʠʘʥʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʠ ʫʯʠʪʳʚʘʣʩʷ ʚ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ ʧʦ 100 ʫʯʝʪʥʳʭ ʨʘʩ-

ʪʝʥʠʡ ʚ ʢʘʞʜʦʤ. ʇʝʨʚʦʝ ʚʥʝʩʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦʩʣʝ ʧʦʩʝʚʘ ʯʝʨʝʟ ʪʨʠ ʜʥʷ. ɺ ʧʦʩʣʝʜʩʪʚʠʠ 

ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚʥʦʩʠʣʠ ʢʘʞʜʳʝ ʜʚʝ ʥʝʜʝʣʠ ʜʦ ʟʘʚʝʨʰʝ-

ʥʠʷ ʪʦʚʘʨʥʦ-ʟʥʘʯʠʤʦʛʦ ʧʝʨʠʦʜʘ ʧʣʦʜʦʥʦʰʝʥʠʷ ʪʦʤʘʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʫʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʝʰʢʦʚ 1-ʛʦ ʠ 2-ʛʦ ʧʦʨʷʜ-

ʢʦʚ ʚʝʪʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʷʚʠʣʠʩʴ ʥʘ ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʥʝʨʘʣʦʚʘʪʥʦʛʦ ʢʫʙʠʢʘ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʯʝʤ ʙʦʣʝʝ ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ, ʪʝʤ ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʝʝ ʙʫʜʝʪ ʵʪʦʪ ʦʨʛʘʥ. ʕʪʦ ʚʘʞʥʦ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʤʘʣʦʦʙʲʝʤʥʦʡ ʛʠʜʨʦʧʦʥʠʢʝ, 

ʢʦʛʜʘ ʢʘʞʜʳʡ ʩʤ
3
 ʩʫʙʩʪʨʘʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʥʘʠʙʦʣʴʰʝʡ ʧʦʣʴʟʦʡ. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ (ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ) 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ 3 ʢʦʨʥʷ 1-ʛʦ ʧʦʨʷʜʢʘ ʚʝʪʚʣʝʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʠʭ ʨʘʟʚʠʪʠʷ, ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʢʦʨʥʝʡ 2-ʛʦ ʧʦʨʷʜʢʘ ʩʣʘʙʳʝ (4 ʰʪ.). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʨʥʠ ʨʘʩʪʫʪ ʚ ʜʣʠʥʫ, 

ʨʘʥʦ ʚʳʭʦʜʷʪ ʥʘ ʥʠʞʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʤʠʥʝʨʘʣʦʚʘʪʥʦʛʦ ʢʫʙʠʢʘ, ʥʦ ʧʣʦʭʦ ʨʘʟʨʘʩʪʘʶʪʩʷ ʚ ʩʪʦʨʦʥʳ 

(ʨʠʩʫʥʦʢ 1).  
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ʈʠʩʫʥʦʢ 1 - ʉʦʩʪʦʷʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ:  

ʩʣʝʚʘ ï ʕʧʠʥ-ʵʢʩʪʨʘ; ʩʧʨʘʚʘ ï ʢʦʥʪʨʦʣʴ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʩʪʘʥʠʶ ʢʦʨʥʷʤʠ ʚʩʝʛʦ ʦʙʲʝʤʘ ʤʘʪʦʚ, ʥʘʯʠʥʘʷ ʩ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ, ʩʢʦʨʦʩʪʴ ʧʨʦʨʘʩʪʘʥʠʷ ʢʦʨʥʝʡ ʩʢʚʦʟʴ ʤʘʪ ʥʘ ʬʦʥʝ ʉʠʣʢ ʥʘ 2 ʜʥʷ, 

ʘ ʥʘ ʬʦʥʝ ʕʧʠʥ ï ʵʢʩʪʨʘʘ ʥʘ 6 ʜʥʝʡ ʚʳʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʯʠʩʣʝʥ-

ʥʳʤ ʟʥʘʯʝʥʠʝʤ ʅʉʈ05. ʀʪʘʢ, ʚʣʠʷʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʠʟʫʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ. 

ɼʦʩʪʦʚʝʨʥʦ, ʪʘʢ ʞʝ, ʧʦʚʳʰʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʨʦʩʪʘ ʢʦʨʥʝʡ ʚ ʤʘʪʘʭ ʥʘ ʬʦʥʝ ʕʧʠʥ - ʵʢʩʪʨʘ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʉʠʣʢʦʤ (ʨʠʩʫʥʢʠ 2, 3).  

 

  
ʈʠʩʫʥʦʢ 2 ï ʉʦʩʪʦʷʥʠʝ ʢʦʨʥʝʡ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʦʩʘʜʢʠ- 

ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ (ʩʣʝʚʘ) ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕʧʠʥ-ʵʢʩʪʨʘ (ʩʧʨʘʚʘ) 

 

  
ʈʠʩʫʥʦʢ 3 ï ʉʦʩʪʦʷʥʠʝ ʢʦʨʥʝʡ ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ï ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ (ʩʣʝʚʘ)  

ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕʧʠʥ-ʵʢʩʪʨʘ (ʩʧʨʘʚʘ)  
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ʆʪʣʠʯʠʷ ʚ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʠ ʟʘʢʣʘʜʢʝ ʟʘʚʷʟʝʡ, ʦʙʥʘʨʫʞʠʣʠʩʴ ʠ ʚ ʧʨʦʮʝʩʩʝ 

ʩʦʟʜʘʥʠʷ ʨʘʥʥʝʛʦ ʫʨʦʞʘʷ. 

ɼʘʥʥʳʝ ʜʠʥʘʤʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1.  

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʣʦʜʦʥʦʰʝʥʠʷ 

ʋʯʝʪʥʳʝ ʩʙʦʨʳ 

ʧʣʦʜʦʚ 

ʄʘʩʩʘ ʩʙʦʨʘ ʧʣʦʜʦʚ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ 
ʅʉʈ05 

ʂʦʥʪʨʦʣʴ ʉʠʣʢ ʕʧʠʥ - ʵʢʩʪʨʘ 

ʢʛ/ʨʷʜʘ ʪ/ʛʘ ʢʛ/ʨʷʜʘ ʪ/ʛʘ ʢʛ/ʨʷʜʘ ʪ/ʛʘ ʢʛ/ʨʷʜʘ ʪ/ʛʘ 

1 ʩʙʦʨ 6,0 1,056 9,7 1,707 11,0 1,936 2,1 0,370 

2 ʩʙʦʨ 8,8 1,549 10,8 1,900 12,4 2,182 2,2 0,387 

3 ʩʙʦʨ 13,8 2,429 16,2 2,851 20,2 3,555 2,6 0,458 

4 ʩʙʦʨ 9,9 1,743 12,2 2,147 16,1 2,833 2,8 0,493 

5 ʩʙʦʨ 14,0 2,464 17,0 2,992 22,2 3,907 2,9 0,510 

ɺ ʩʫʤʤʝ 52,5 9,241 65,9 11,597 81,9 14,413 12,6 2,22 

 

ʇʦʚʳʰʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʦʙʦʠʭ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

(ʧʦʯʪʠ ʚ 1,5 ʨʘʟʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʢʦʥʪʨʦʣʝʤ ʠ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʕʧʠʥ - ʵʢʩʪʨʘ) ʙʳʣʦ ʩʫʱʝʩʪ-

ʚʝʥʥʳʤ, ʠʩʭʦʜʷ ʠʟ ʟʥʘʯʝʥʠʷ ʅʉʈ05, ʧʨʠ 1-ʦʤ ʩʙʦʨʝ. ʇʨʝʧʘʨʘʪ ʕʧʠʥ - ʵʢʩʪʨʘ, ʦʢʘʟʘʣʩʷ ʵʬʬʝʢʪʠʚʥʝʝ 

ʉʠʣʢ ʥʘ 15%, 

ɺ ʜʘʣʴʥʝʡʰʠʭ ʩʙʦʨʘʭ ʜʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʦʭʨʘʥʷʝʪʩʷ, ʥʝʤʥʦʛʦ ʤʝʥʷʷʩʴ ʚ ʯʠʩʣʦʚʦʤ ʚʳʨʘ-

ʞʝʥʠʠ. ʇʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʥʦʰʝʥʠʷ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʉʠʣʢʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʙʳ-

ʣʦ ʚʩʝ ʜʥʠ ʩʙʦʨʦʚ, ʥʦ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʦʚʝʨʥʦ ʩ ʫʯʝʪʦʤ ʅʉʈ05. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʕʧʠʥ - ʵʢʩʪ-

ʨʘʘ ʜʦʩʪʦʚʝʨʥʘ ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʣʢʦʤ ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʄʘʩʩʘ ʧʣʦʜʦʚ, ʢʦʪʦʨʳʝ ʩʦʙʨʘ-

ʣʠ ʚ 4-ʦʤ ʩʙʦʨʝ, ʦʢʘʟʘʣʘʩʴ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʡ, ʯʝʤ ʚ 3-ʝʤ. 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʪʦʤʘʪʦʚ ʚ ʟʘʢʨʳʪʦʤ ʛʨʫʥʪʝ ʩʣʝʜʫʝʪ ʩʝʷʪʴ ʩʝʤʝʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʦʨʦʪʘ ʧʦʯʪʠ 

ʚ ʦʜʥʠ ʠ ʪʝ ʞʝ ʩʨʦʢʠ, ʵʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʷ ʚ ʪʦʨʛʦʚʦʡ ʩʝʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʇʨʠʤʝʥʝʥʠʝ ʉʠʣʢ, ʘ ʝʱʝ ʙʦʣʴʰʝ ʕʧʠʥ-ʵʢʩʪʨʘ ʚ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʘʥʪʠ-

ʩʪʨʝʩʩʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʝʝ ʧʦʣʫʯʝʥʠʝ ʜʘʞʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ. ʇʦʣʫʯʘʝʪʩʷ ʙʦʣʴʰʝ 

ʨʘʥʥʝʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʚʳʩʦʢʦʡ ʮʝʥʝ. 5-ʳʡ ʩʙʦʨ ʧʦ ʧʦʣʫʯʝʥʥʦʤʫ ʫʨʦʞʘʶ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʷʚ-

ʣʷʝʪʩʷ ʥʘʯʘʣʦʤ ʚʳʭʦʜʘ ʨʘʩʪʝʥʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʤʦʱʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʧʦʣʫʯʝʥʠʝ ʚ 6-ʦʤ ʩʙʦʨʝ ʠ 

ʜʘʣʝʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʞʘʡʥʦʩʪʠ. ʉʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʝʯʝ-

ʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʪʦʤʘʪʦʚ ʚ ʧʨʦʜʣʝʥʥʦʤ ʦʙʦʨʦʪʝ ʠ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʦʙʱʝʤ ʫʨʦʞʘʝ ʟʘ 

ʦʙʦʨʦʪ (ʨʠʩʫʥʦʢ 4). 

 

 
ʈʠʩʫʥʦʢ 4 ï ʋʨʦʞʘʡ ʪʦʤʘʪʘ ʚ ʦʙʦʨʦʪʝ 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʛʫʣʷʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʉʠʣʢ ʠ ʕʧʠʥ-ʵʢʩʪʨʘ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦ-

ʞʘʡ ʪʦʤʘʪʘ ʥʘ ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʪʝ ʥʘ 1,0 ʠ 1,7 ʢʛ/ʤ
2
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʩʪʘ ʠ ʨʘʟ-

ʚʠʪʠʷ, ʘ ʪʘʢʞʝ, ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʪʦʤʘʪʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉʠʣʢ ʥʘ 12,9%, ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʕʧʠʥ-ʵʢʩʪʨʘ ï ʥʘ 21,6%. ʅʘʠʙʦʣʴʰʘʷ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʦʪʤʝʯʘʝʪʩʷ ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕʧʠʥ-ʵʢʩʪʨʘ. 

ʊʦʤʘʪʳ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʤʘʣʦʦʙʲʝʤʥʦʡ ʛʠʜʨʦʧʦʥʠʢʝ, ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʠʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪ-

ʚʘʤʠ, ʩ ʙʦʣʝʝ ʫʧʨʫʛʦʡ ʢʦʥʩʠʩʪʝʥʮʠʝʡ, ʩ ʭʦʨʦʰʦ ʟʘʧʦʣʥʝʥʥʦʡ ʩʝʤʝʥʥʦʡ ʢʘʤʝʨʦʡ. ʊʘʢʠʝ ʧʣʦʜʳ ʙʦʣʝʝ 

ʧʨʠʷʪʥʳ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʚ ʧʠʱʫ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʥʪʦʚʦʡ ʢʫʣʴʪʫʨʦʡ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ 5-ʪʠ ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ (ʪʘʙʣʠʮʘ 3). 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʠ ʤʘʣʦʦʙʲʝʤʥʦʤ ʩʧʦʩʦʙʝ ʨʘʩʪʝʥʠʷ ʚʳʨʘʱʠʚʘʶʪʩʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʠ-

ʪʘʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʩʦʩʪʘʚʣʝʥʠʠ ʠʭ ʩ 

ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ, ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʚ ʧʣʦʜʘʭ ʜʘʞʝ ʪʘʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʚ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʟʘʛʨʷʟʥʠʪʝʣʷ, ʢʘʢ ʥʠʪʨʘʪʠʦʥ. 

 

ʊʘʙʣʠʮʘ 3 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʤʘʪʦʚ ʛʠʙʨʠʜʘ F1 Fizuma 

 ̄

ʧ/ʧ 
ʇʦʢʘʟʘʪʝʣʠ ʄʘʣʦʦʙʲʝʤʥʘʷ ʛʠʜʨʦʧʦʥʠʢʘ ɻʨʫʥʪ 

1 ʇʣʦʪʥʦʩʪʴ 4,8 4,2 

2 ɺʢʫʩ 5 3,9 

3 ɸʨʦʤʘʪ 5 4,4 

4 ɿʘʧʦʣʥʝʥʥʦʩʪʴ ʩʝʤʝʥʥʳʭ ʢʘʤʝʨ 4,9 3,8 

5 ʅʝʞʥʦʩʪʴ ʢʦʞʠʮʳ 5 3,8 

 

ʅʦʨʤʘʪʠʚʥʳʝ ʘʥʘʣʠʟʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ NO3 ʚ ʧʨʦʜʫʢʮʠʠ ʩʦʜʝʨʞʘʪ ʚ 4-5 ʨʘʟ ʤʝʥʴʰʝ ʇɼʂ. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʉʠʣʢ ʠ ʕʧʠʥ-ʵʢʩʪʨʘ ʧʨʠʚʦʜʠʪ ʢ ʩʪʠʤʫʣʠʨʦʚʘ-

ʥʠʶ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʧʦ ʚʩʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʚ ʨʘʩʩʘʜ-

ʥʳʡ ʧʝʨʠʦʜ ʠ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʥʘ ʤʘʪʳ ʚ ʟʘʢʨʳʪʦʤ ʛʨʫʥʪʝ. ʕʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʕʧʠʥ-ʵʢʩʪʨʘ ʚʳʰʝ 

ʘʥʘʣʦʛʠʯʥʦʛʦ ʥʘ ʬʦʥʝ ʉʠʣʢ. 

ɺ ʫʩʣʦʚʠʷʭ ʤʘʣʦʦʙʲʝʤʥʦʡ ʛʠʜʨʦʧʦʥʠʢʠ ʚʘʞʥʦ ʙʳʩʪʨʦʝ ʧʨʦʨʘʩʪʘʥʠʝ ʢʦʨʥʝʡ ʩʢʚʦʟʴ ʤʘʪ ʠ ʨʘʚ-

ʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʨʥʝʡ ʧʦ ʚʩʝʤʫ ʝʛʦ ʦʙʲʝʤʫ. ʇʦʢʘʟʘʪʝʣʝʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʢʦʨʥʠ ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʝʨʠʦʜʘ ʧʨʦʨʘʩʪʘʥʠʷ ʩʢʚʦʟʴ ʤʘʪ ʥʘ ʬʦʥʝ ʉʠʣʢ ʥʘ 2 ʜʥʷ, ʘ ʥʘ ʬʦʥʝ ʕʧʠʥ-ʵʢʩʪʨʘ ʥʘ 5 ʜʥʝʡ ʤʝʥʴʰʝ, ʯʝʤ 

ʚ ʢʦʥʪʨʦʣʝ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʧʣʦʜʦʥʦʰʝʥʠʷ ʣʫʯʰʝʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʣʦ ʧʨʠʤʝʥʝʥʠʝ 

ʕʧʠʥ-ʵʢʩʪʨʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʦʙʱʝʤ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʝʥʠʡ ʠ ʦʙʨʘʟʦʚʘ-

ʥʠʠ ʟʘʚʷʟʝʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʥʥʝʛʦ ʠ ʦʙʱʝʛʦ ʫʨʦʞʘʷ. ʋʨʦʞʘʡʥʦʩʪʴ ʧʣʦʜʦʚ ʪʦʤʘʪʘ ʚ ʧʨʦʜʣʝʥʥʦʤ 

ʦʙʦʨʦʪʝ ʥʘ 12,9-21,6%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʠʟʫʯʝʥʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ. 

ʉ ʮʝʣʴʶ ʩʪʠʤʫʣʷʮʠʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ ʪʦʤʘʪʘ, ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ 

ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʦʙʲʝʤʥʦʡ ʛʠʜʨʦʧʦʥʠʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʧʘʨʘʪ 

ʕʧʠʥ-ʵʢʩʪʨʘ, ʜʦʙʘʚʣʷʷ ʝʛʦ ʢ ʦʩʥʦʚʥʦʤʫ ʧʠʪʘʪʝʣʴʥʦʤʫ ʨʘʩʪʚʦʨʫ 1 ʨʘʟ ʚ 2 ʥʝʜʝʣʠ.  
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ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʩʧʳʪʘʥʠʶ ʚ ʧʦʣʝʚʳʭ ʤʝʣʢʦʜʝʣʷʥʦʯʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʦʧʳʪʘʭ ʚʦʜʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʥʘ ʦʩʥʦʚʝ ʰʨʦʪʘ ʨʘʧʩʘ, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠ ʘʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʣʘʜʘʶʪ, ʢʘʢ ʘʜʘʧʪʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʪʘʢ ʠ 

ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʛʘʥʠʯʝʩʢʦʝ ʟʝʤʣʝʜʝʣʠʝ, ʘʜʘʧʪʦʛʝʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚʦʜʥʳʡ ʵʢʩʪʨʘʢʪ, ʚʳʪʷʞ-

ʢʘ, ʨʘʧʩʦʚʳʡ ʰʨʦʪ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʝʩʪʠʮʠʜʳ. 
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Annotation 

One of the fundamental principles of organic agriculture can be considered the use of biological pro-

tection of plants from pathogens. The results of experimental studies on testing in field small plots and pro-

duction experiments of an aqueous extract from plant raw materials based on rapeseed meal, which are bio-

logically active substances, which in turn have both adaptogenic activity and growth-stimulating activity at a 

relatively low cost, are presented. 

Keywords: organic farming, adaptogenic activity, water extract, extract, rapeseed meal, biological 

pesticides. 

 

ʕʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ çʪʚʝʨʜʦʝ ʪʝʣʦ-ʞʠʜʢʦʩʪʴè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʥʦʩ ʤʦʣʝʢʫʣ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʘʢ ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʩʪʨʫʢʪʫʨ ʤʘʪʝʨʠʘʣʘ ʚ ʵʢʩʪʨʘʛʝʥʪ, ʪʘʢ ʠʟ ʵʢʩʪʨʘʛʝʥ-

ʪʘ, ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʘ. [1,2,3]. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʘʛʠʨʦʚʘ-

ʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ ʜʦʩ-

ʪʠʞʝʥʠʷ ʨʘʚʥʦʚʝʩʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʚʠʜʦʚ ʤʦʣʝʢʫʣ.  

ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʩʪʘʚʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʚʦʜʥʦʛʦ ʵʢʩ-

ʪʨʘʢʪʘ ʨʘʧʩʦʚʦʛʦ ʰʨʦʪʘ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʦʚ. ʈʘʩ-

ʪʚʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ  5-15% ʚʦʜʥʫʶ ʚʳʪʷʞʢʫ ʨʘʧʩʦʚʦʛʦ ʰʨʦʪʘ, ʧʦʣʫʯʘʝʤʫʶ ʥʘ ʫʩʪʘʥʦʚʢʘʭ [6,8-

11].  

ʇʦʧʘʜʘʷ ʚʦ ʚʨʝʤʷ ʧʦʩʝʚʘ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʦʚʳʰʝʥʥʳʤ ʫʚ-

ʣʘʞʥʝʥʠʝʤ ʠʣʠ ʥʝʜʦʩʪʘʪʢʦʤ ʚʣʘʛʠ, ʦʙʣʠʛʘʪʥʳʝ ʘʵʨʦʙʳ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʙʘʢ-

ʪʝʨʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ, ʥʝ ʤʦʛʫʪ ʨʘʟ-

ʚʠʚʘʪʴʩʷ ʚ ʟʘʜʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʥʪʝʨʚʘʣʘʭ.  

 

 
ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʘʩʫʱʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʝʤʦʚ ʘʜʘʧʪʘʮʠʠ ʙʘʢʪʝʨʠ-

ʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʦʚ, ʢʘʢ ʢ ʧʨʠʨʦʜʥʳʤ ʬʘʢʪʦʨʘʤ, ʪʘʢ ʠ ʢ ʩʪʨʝʩʩʘʤ, ʚʦʟʥʠʢʘʶ-

ʱʠʤ ʚ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʝ, ʚ ʩʣʝʜʩʪʚʠʠ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʤʝʞʜʫ 

ʥʠʤʠ ʠ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʤʠ-

ʮʝʪʦʚ [4,7].  

ɺʠʪʘʤʠʥʳ, ʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʠ ʩʝʨʦʩʦʜʝʨʞʘʱʠʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʩʦʜʝʨʞʘʪʩʷ ʚ 

ʰʨʦʪʝ ʨʘʧʩʘ [5]. ɺʝʱʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝ ʜʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʘʜʘʧʪʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʘʜʘʧʪʦ-

ʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʨʘʩʪʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʥʘʟʨʝʚʰʝʡ ʟʘʜʘʯʝʡ. ʇʨʝʧʘʨʘʪ ʜʦʣʞʝʥ ʦʙ-

ʣʘʜʘʪʴ, ʧʦʤʠʤʦ ʵʪʦʛʦ, ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʙʠʦʧʨʝʧʘʨʘʪʳ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʝʙʝ-

ʩʪʦʠʤʦʩʪʴʶ.  
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ɺʕʈʐ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʢ ʬʘʢʪʦʨʘʤ ʩʪʨʝʩʩʘ ʙʠʦʪʠʯʝʩʢʦʛʦ ʠ 

ʘʙʠʦʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠʟ-ʟʘ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʙʝʣʢʦʚ ʠ 

ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʘʤʠʥʦʢʠʩʣʦʪ. 

ʀʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠʟ ʨʘʧʩʦʚʦʛʦ ʰʨʦʪʘ  ʩʦʩʪʘʚ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ɺʕʈʐ, ʧʦ 

ʧʝʨʚʳʤ ʙʫʢʚʘʤ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ çɺʦʜʥʳʡ ʕʢʩʪʨʘʢʪ ʈʘʧʩʦʚʦʛʦ ʐʨʦʪʘè. 

ʅʘ ʦʧʳʪʥʳʭ ʧʦʣʷʭ ʆʆʆ  çɸʛʨʦʙʠʦʪʝʭʥʦʧʘʨʢè ʂʘʟʘʥʩʢʦʛʦ ɻɸʋ ʠ ʚ ʘʛʨʦʬʠʨʤʝ çʉʘʣʪʘʥ-ɸʛʨʦè ʈʳʙ-

ʥʦʩʣʦʙʦʜʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʧʳʪʘʥʠʷ ɺʕʈʐ. 

ɺʕʈʐ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʜʦ-

ʟʠʨʦʚʢʝ 2 ʣʠʪʨʘ ʥʘ ʪʦʥʥʫ ʩʝʤʷʥ, ʜʦʙʘʚʣʷʷ ʧʨʠ ʵʪʦʤ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʧʝʩʪʠʮʠʜʘ. 

ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ʜʣʷ ʫʯʸʪʘ ʩʦʩʪʘʚʠʣʘ 300 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ, ʘ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ï 360 ʢʚʘʜ-

ʨʘʪʥʳʭ ʤʝʪʨʦʚ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʷʚʣʷʣʘʩʴ ʧʰʝʥʠʮʘ ʦʟʠʤʘʷ. ʈʘʙʦʯʘʷ ʞʠʜʢʦʩʪʴ ʨʘʩʭʦʜʦʚʘʣʘʩʴ ʚ 

ʨʘʟʤʝʨʝ 10 ʣʠʪʨʦʚ ʥʘ ʪʦʥʥʫ. ʆʩʫʱʝʩʪʚʣʷʣʘʩʴ ʯʝʪʳʨʸʭʢʨʘʪʥʘʷ ʧʦʚʪʦʨʥʦʩʪʴ ʚ ʦʧʳʪʝ. ɼʝʣʷʥʢʠ ʨʘʟʤʝ-

ʱʘʣʠʩʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʠʩʪʝʤʘʪʠʯʥʦ. 

ʉʝʤʝʥʘ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʰʠʥʳ ʇʉ-10ɸʄ. ʉʦʨʪ ʧʰʝʥʠʮʳ ʷʨʦʚʦʡ çʃʶʙʘè. 

ʇʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ɻʅʋ çʊʘʪʘʨʩʢʠʡ ʅʀʀʉʍ ʈɸʉʍʅè. ʅʦʨʤʘ ʚʳʩʝʚʘ ï 6 ʤʠʣʣʠʦʥʦʚ ʚʩʭʦʞʠʭ ʩʝ-

ʤʷʥ ʥʘ ʛʝʢʪʘʨ. ʇʨʠʤʝʥʷʣʘʩʴ ʦʙʱʝʧʨʠʥʷʪʘʷ ʚ ʟʦʥʝ ʘʛʨʦʪʝʭʥʠʢʘ. ʉʦʩʪʘʚ ʧʦʯʚʳ: ʩʨʝʜʥʝʤʦʱʥʳʡ, ʚʳʱʝ-

ʣʦʯʝʥʥʳʡ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ ʯʝʨʥʦʟʸʤ; ʧʦʢʘʟʘʪʝʣʠ ï ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ 90-94 ʤʛ ʥʘ ʢʛ, ʧʦʜʚʠʞʥʳʡ 

ʬʦʩʬʦʨ 87-90 ʤʛ ʥʘ ʢʛ, ʛʫʤʫʩ 5,0-5,8%. 

ʂʦʥʪʨʦʣʴ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʙʠʦʧʝʩʪʠʮʠʪʦʜʦʤ ʇʣʘʥʨʠʟ ʧʝʨʚʦʦʯʝʨʝʜʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʟʝʨʥʦʚʳ-

ʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʉ ʧʦʣʫʯʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦ ʨʘʟʚʠʪʠʶ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʥʘ 

ʨʠʩʫʥʢʘʭ 1 ʠ 2. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʟʚʠʪʠʝ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʚ ʬʘʟʫ ʧʦʣʥʳʭ ʚʩʭʦʜʦʚ (ʤʝʣʢʦʜʝʣʷʥʦʯʥʳʡ ʦʧʳʪ) 

 

 
ʈʠʩʫʥʦʢ 2 ï ʈʘʟʚʠʪʠʝ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʚ ʬʘʟʫ ʧʦʣʥʳʭ ʚʩʭʦʜʦʚ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ) 
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ɺʳʧʦʣʥʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ɺʕʈʐ ʠ ʙʠʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʝʩʪʠʮʠʜʘ ʦʱʫʪʠʤʦ ʧʦʚʳʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʧʦʩʣʝʜʥʝʛʦ ʚ ʙʦʨʴʙʝ ʩ ʢʦʨʥʝʚʦʡ ʛʥʠʣʴʶ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ɺʕʈʐ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʙʘʢʪʝʨʠʡ ʇʣʘʥʨʠʟʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4. 

ʇʦ ʛʨʘʬʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ɺʕʈʐ (2 

ʣʠʪʨʘ ʥʘ ʪʦʥʥʫ) ʠ ʇʣʘʥʨʠʟʦʤ (0,25-0,5 ʣʠʪʨʘ ʥʘ ʪʦʥʥʫ), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʰʴ ʇʣʘʥ-

ʨʠʟʘ ʦʙʝʩʧʝʯʠʣʘ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʷ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʷʨʦʚʦʡ (ʩʦʨʪ çʃʶʙʘè) ʥʘ 1,2-1,6 ʮʝʥʪʥʝʨʘ ʩ ʛʝʢ-

ʪʘʨʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʩʝʤʷʥ ʧʨʠʨʦʩʪ ï 2,8-3,1 ʮʝʥʪʥʝʨʘ ʩ ʛʝʢʪʘʨʘ. ʉʘʤʳʝ ʫʩʧʝʰʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʠʣʠʩʴ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ɺʕʈʐ ʩ ʇʣʘʥʨʠʟʦʤ ʚ ʜʦʟʠʨʦʚʢʝ 0,25 ʣʠʪʨʘ ʥʘ ʪʦʥʥʫ ʫ ʧʦ-

ʩʣʝʜʥʝʛʦ ï 31,3 ʮʝʥʪʥʝʨʘ ʩ ʛʝʢʪʘʨʘ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʋʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʦʧʳʪʘʭ (ʤʝʣʢʦʜʝʣʷʥʦʯʥʳʡ ʦʧʳʪ) 

 

 
ʈʠʩʫʥʦʢ 4 ï ʋʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʦʧʳʪʘʭ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ) 

 

ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʦʩʪʘʚ ɺʕʈʐ 

ʚ ʩʤʝʩʠ ʇʣʘʥʨʠʟʦʤ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʦʱʫʪʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ɺʕʈʐ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʜʣʷ ʟʘʱʠʪʳ ʪʨʝʙʫʝʤʳʭ ʥʘʤ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɺʕʈʐ ʦʙʝʩʧʝʯʠʚʘʝʪ 30-50% ʧʦʚʳʰʝʥʠʝ 
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ʢʦʥʪʨʦʣʷ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʚʦ ʚʨʝʤʷ ʙʠʦʧʨʝʧʘʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ, ʫʜʣʠʥʷʷ ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʠʭ ʥʦʨʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 15-30% ʠʥʪʝʨʚʘʣʝ.  

ʇʨʠʚʝʜʸʥʥʳʡ ʩʦʩʪʘʚ ɺʕʈʐ ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʛʥʫʪʴ ʵʢʦʥʦʤʠʠ ʚ ʨʘʟʤʝʨʝ 300-350 ʨʫʙʣʝʡ ʥʘ ʛʝʢʪʘʨ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʧʦʣʷʭ ʩ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʦʚʨʝʞʜʝʥʠʝ ʢʫʢʫʨʫʟʳ ʩʪʝʙʣʝʚʳʤ ʤʦʪʳʣʴʢʦʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʩʨʦʢʦʚ ʩʝʚʘ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʫʢʫʨʫʟʳ. ʆʙʨʘʙʦʪʢʘ ʢʫʢʫʨʫʟʳ ʩʨʝʜʩʪʚʘʤʠ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʜʦ ʚʥʝʜʨʝʥʠʷ ʛʫʩʝʥʠʮʳ ʚ ʩʪʝʙʣʠ ʠ ʤʝʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʘʛʦ ʜʦ ʥʘʯʘʣʘ ʤʘʩʩʦʚʦʡ ʦʪʢʣʘʜ-

ʢʠ ʷʡʮʘ. 
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CORN BOTHER, SOME BIOLOGICAL CHARACTERISTICS AND CONTROL MEASURES  

 

Tiev R.A.; 

Candidate of Biological Sciences, Associate Professor of the Department of TPPs/KhP, 

Federal State Budgetary Educational Institution of Higher Education  

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia; 

Kashukoev M.V.; 
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ɸnnotation 

Damage to corn by stem borers largely depends on weather conditions, air temperature, rainfall during 

the growing season, sowing time and corn resistance. Treatment of corn with chemical plant protection prod-

ucts must be carried out before the introduction of the caterpillar into the stems and places of concentration 

of adults before the start of mass egg laying. 

Key words: corn, stem borer, adult, stubble peeling, chemical plant protection products. 

 

ʂʫʢʫʨʫʟʘ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʫʣʴʪʫʨ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ. ʆʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦʛʦʩʪʦʨʦʥʥʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ. 

ʂʫʢʫʨʫʟʘ ʧʦʚʨʝʞʜʘʝʪʩʷ ʚʨʝʜʠʪʝʣʷʤʠ ʤʝʥʴʰʝ, ʯʝʤ ʜʨʫʛʠʝ ʢʫʣʴʪʫʨʳ, ʥʦ ʚʨʝʜʠʪʝʣʴ ʩʪʝʙʣʝʚʦʡ 

ʢʫʢʫʨʫʟʥʳʡ ʤʦʪʳʣʸʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʪʝʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʢʫʢʫʨʫʟʦʩʝʶʱʠʭ ʭʦʟʷʡʩʪʚ ʚʩʝʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ɺʣʘʞʥʳʝ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʝʜʛʦʨʴʷ ʂɹʈ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʨʘʟ-

ʤʥʦʞʝʥʠʷ ʚʨʝʜʠʪʝʣʷ. ʂʫʢʫʨʫʟʥʳʡ ʩʪʝʙʣʝʚʦʡ ʤʦʪʳʣʸʢ ʤʥʦʛʦʷʜʝʥ ʠ ʷʚʣʷʝʪʩʷ ʦʧʘʩʥʳʤ ʠ ʰʠʨʦʢʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʸʥʥʳʤ ʚʨʝʜʠʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʚʦ ʚʣʘʞʥʳʝ ʛʦʜʳ, ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ 

ʩʠʣʴʥʦ ʚʨʝʜʠʪ ʢʫʢʫʨʫʟʝ. 

ɿʠʤʫʶʪ ʚʟʨʦʩʣʳʝ ʛʫʩʝʥʠʮʳ ʚʥʫʪʨʠ ʢʨʫʧʥʦʩʪʝʙʣʝʚʳʭ ʢʫʣʴʪʫʨʥʳʭ ʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. ɿʠʤʫʶ-

ʱʠʝ ʛʫʩʝʥʠʮʳ ʫʩʪʦʡʯʠʚʳ ʢ ʭʦʣʦʜʫ, ʣʠʰʴ ʤʦʨʦʟ ʚ -30Á ʩʧʦʩʦʙʝʥ ʚʳʟʚʘʪʴ ʠʭ ʛʠʙʝʣʴ. ʉ ʥʘʩʪʫʧʣʝʥʠʝʤ 

ʚʝʩʥʳ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ +15Áʉ ʧʨʦʠʩʭʦʜʠʪ ʦʢʫʢʣʠʚʘʥʠʝ ʛʫʩʝʥʠʮʳ ʠ ʩʦʟʜʘʸʪ ʚʦʢʨʫʛ ʩʝʙʷ ʢʦʢʦʥ. 

ʈʘʟʚʠʪʠʝ ʢʫʢʦʣʢʠ ʜʣʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʜʚʝ-ʪʨʠ ʥʝʜʝʣʠ, ʟʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝ-

ʚʨʘʱʝʥʠʝ ʚʦ ʚʟʨʦʩʣʫʶ ʙʘʙʦʯʢʫ ʚ ʥʘʯʘʣʝ ʠʶʥʷ ʠ ʫʞʝ ʯʝʨʝʟ 5-6 ʜʥʝʡ ʩʘʤʢʘ ʛʦʪʦʚʘ ʢ ʨʘʟʤʥʦʞʝʥʠʶ ʠ 

ʥʘʯʠʥʘʶʪ ʦʪʢʣʘʜʳʚʘʪʴ ʷʡʮʘ 3-16 ʜʥʝʡ. ɻʫʩʝʥʠʮʳ ʞʠʚʫʪ ʚʥʫʪʨʠ ʩʪʝʙʣʷ ʠ ʚ ʧʦʯʘʪʢʘʭ ʢʫʢʫʨʫʟʳ, ʚʳʛʨʳ-

ʟʘʷ ʥʘ ʥʠʭ ʧʦʣʦʩʪʴ ʠ ʭʦʜʳ ʤʦʛʫʪ ʧʝʨʝʭʦʜʠʪʴ ʠʟ ʦʜʥʦʛʦ ʩʪʝʙʣʷ ʥʘ ʜʨʫʛʦʡ. ʇʦʚʨʝʞʜʝʥʥʳʝ ʩʪʝʙʣʠ ʦʪ 

ʚʝʪʨʘ ʧʦʜʣʘʤʳʚʘʶʪʩʷ. ɺ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʥʘʣʠʯʠʠ ʜʚʫʭ ʧʦʢʦʣʝʥʠʡ ʦʥʠ ʦʢʫʢʣʠʚʘʶʪʩʷ ʠ ʚʪʦʨʦʡ 

ʣʸʪ ʙʘʙʦʯʝʢ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʦʟʜʥʠʭ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʚ ʘʚʛʫʩʪʝ. 
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ʂʫʢʫʨʫʟʥʳʡ (ʩʪʝʙʣʝʚʦʡ) ʤʦʪʳʣʝʢ ʥʘʥʦʩʠʪ ʙʦʣʴʰʦʡ ʚʨʝʜ ʢʫʢʫʨʫʟʝ. ʅʘʠʙʦʣʴʰʠʡ ʚʨʝʜ ʛʫʩʝʥʠʮʳ 

ʧʨʠʯʠʥʷʶʪ ʤʦʣʦʜʳʤ ʧʦʯʘʪʢʘʤ, ʢʦʪʦʨʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʝʢʨʘʱʘʶʪ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʯʘʩʪʦ 

ʛʠʙʥʫʪ. ɺ ʪʦʤ ʩʣʫʯʘʝ ʝʩʣʠ ʧʦʚʨʝʞʜʝʥʘ ʥʦʞʢʘ, ʪʦ ʧʦʯʘʪʦʢ ʦʙʣʘʤʳʚʘʝʪʩʷ. 

ʇʦʚʨʝʞʜʝʥʠʝ ʢʫʢʫʨʫʟʳ ʩʪʝʙʣʝʚʳʤ ʤʦʪʳʣʴʢʦʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩ-

ʣʦʚʠʡ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʩʨʦʢʦʚ ʩʝʚʘ ʠ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʢʫʢʫʨʫʟʳ. 

ʄʝʨʳ ʙʦʨʴʙʳ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʥʠʟʢʦʝ ʩʢʘʰʠʚʘʥʠʝ ʩʪʝʙʣʝʡ ʧʨʠ ʫʙʦʨʢʝ; 

- ʪʱʘʪʝʣʴʥʦʝ ʠʟʤʝʣʴʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ; 

-  ʣʫʱʝʥʠʝ ʩʪʝʨʥʠ ʚ ʜʚʘ ʩʣʝʜʘ; 

- ʛʣʫʙʦʢʘʷ ʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ; 

- ʚʝʩʝʥʥʝʝ ʙʦʨʦʥʦʚʘʥʠʝ; 

- ʧʦʜʙʦʨ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ; 

- ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʰʠʪʳ ʨʘʩʪʝʥʠʡ  

ʧʨʦʪʠʚ ʢʫʢʫʨʫʟʥʦʛʦ ʤʦʪʳʣʴʢʘ 

ʇʨʝʧʘʨʘʪ ɼʦʟʠʨʦʚʢʘ ʂʫʣʴʪʫʨʘ 
ɺʨʝʜʥʳʡ 

ʦʙʲʝʢʪ 

ʉʧʦʩʦʙ 

ʧʨʠʤʝʥʝʥʠʷ 

ʉʨʦʢ 

ʦʞʠʜʘʥʠʷ 

(ʢʨʘʪʥʦʩʪʴ 

ʦʙʨʘʙʦʪʦʢ) 

ʌʘʩʢʦʨʜ, 

ʂʕ 
0,2-0,5 ʢʫʢʫʨʫʟʘ 

ʩʪʝʙʣʝʚʦʡ 

ʤʦʪʳʣʸʢ 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ: ʧʝʨʚʦʝ 

ï ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʝʨʚʦʡ ʚʦʣʥʳ ʚʨʝʜʠʪʝʣʝʡ; 

ʚʪʦʨʦʝ ï ʯʝʨʝʟ 10-14 ʜʥʝʡ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ. ʈʘʩʭʦʜ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 200-400 ʣ/ʛʘ. 

28(1-2) 

ʎʝʧʝʣʣʠʥ, 

ʂʕ 
0,15-0,2 ʢʫʢʫʨʫʟʘ 

ʩʪʝʙʣʝʚʦʡ 

ʤʦʪʳʣʸʢ 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʈʘʩʭʦʜ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 200-400 ʣ/ʛʘ 
60(1) 

ɺʘʥʪʝʢʩ, 

ʄʂʉ 
0,1-0,2 ʢʫʢʫʨʫʟʘ 

ʩʪʝʙʣʝʚʦʡ 

ʤʦʪʳʣʸʢ 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʈʘʩʭʦʜ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 200-400 ʣ/ʛʘ 
56(1) 

ɼʝʮʠʩ ʵʢʩ-

ʪʨʘ, ʂʕ 
0,1-0,2 ʢʫʢʫʨʫʟʘ ʤʦʪʳʣʸʢ 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʈʘʩʭʦʜ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 200-400 ʣ/ʛʘ 
60(2) 

ɽʚʨʦʜʠʤ, 

ʂʕ 
1,5-1,8 ʢʫʢʫʨʫʟʘ 

ʩʪʝʙʣʝʚʦʡ 

ʤʦʪʳʣʸʢ 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʈʘʩʭʦʜ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 200-400 ʣ/ʛʘ 
30(2) 

ʂʠʥʬʦʩ, ʂʕ 0,25-0,4 ʢʫʢʫʨʫʟʘ 
ʩʪʝʙʣʝʚʦʡ 

ʤʦʪʳʣʸʢ 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʈʘʩʭʦʜ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 200-400 ʣ/ʛʘ 
60(2) 

ʕʩʧʝʨʦ, ʂʉ 0,15-0,2 ʢʫʢʫʨʫʟʘ 
ʩʪʝʙʣʝʚʦʡ 

ʤʦʪʳʣʸʢ 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʈʘʩʭʦʜ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 200-400 ʣ/ʛʘ 
60(2) 

ɹʨʝʡʢ, ʄʕ 0,07-0,1 ʢʫʢʫʨʫʟʘ ʤʦʪʳʣʸʢ 
ʆʧʨʳʩʢʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʈʘʩʭʦʜ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 200-400 ʣ/ʛʘ 
20(1) 

ʂʘʨʘʪʵ ɿʝʦʥ 

ʄʂʉ 
0,2 ʢʫʢʫʨʫʟʘ ʤʦʪʳʣʸʢ 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʈʘʩʭʦʜ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 200-400 ʣ/ʛʘ 
30(1) 

ɻʦʪʠʢʘ 0,1-0,15 ʢʫʢʫʨʫʟʘ 
ʩʪʝʙʣʝʚʦʡ 

ʤʦʪʳʣʸʢ 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʈʘʩʭʦʜ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 200-400 ʣ/ʛʘ 
60(1) 

ʂʫʥʛʬʫ 

ʉʫʧʝʨ, ʂʉ 
0,1-0,15 ʢʫʢʫʨʫʟʘ ʤʦʪʳʣʸʢ 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʈʘʩʭʦʜ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 200-400 ʣ/ʛʘ 
60(1) 

ɸʣʠʦʪ, ʂʕ 1,0-1,5 ʢʫʢʫʨʫʟʘ 
ʩʪʝʙʣʝʚʦʡ 

ʤʦʪʳʣʸʢ 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʈʘʩʭʦʜ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 200-400 ʣ/ʛʘ 
-(1) 7(3) 

ʃʘʥʥʘʪ, ʉʇ 0,6-1,0 ʢʫʢʫʨʫʟʘ 
ʩʪʝʙʣʝʚʦʡ 

ʤʦʪʳʣʸʢ 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʈʘʩʭʦʜ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 200-400 ʣ/ʛʘ 
8(2) 

ʐʘʨʧʝʡ, 

ʄʕ 
0,15 ʢʫʢʫʨʫʟʘ 

ʩʪʝʙʣʝʚʦʡ 

ʤʦʪʳʣʸʢ 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʈʘʩʭʦʜ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 200-400 ʣ/ʛʘ 
20(2) 

ʎʠʪʦʢʩ, ʂʕ 0,15 ʢʫʢʫʨʫʟʘ 
ʩʪʝʙʣʝʚʦʡ 

ʤʦʪʳʣʸʢ 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʈʘʩʭʦʜ 

ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 200-400 ʣ/ʛʘ 
60(2) 

 

ʆʙʨʘʙʦʪʢʘ ʢʫʢʫʨʫʟʳ ʩʨʝʜʩʪʚʘʤʠ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʜʦ ʚʥʝ-

ʜʨʝʥʠʷ ʛʫʩʝʥʠʮʳ ʚ ʩʪʝʙʣʠ ʠ ʤʝʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʘʛʦ ʜʦ ʥʘʯʘʣʘ ʤʘʩʩʦʚʦʡ ʦʪʢʣʘʜʢʠ ʷʡʮʘ. 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʙʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʢʪʠʥʦʚʦʛʦ 
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ɸnnotation 

 The article presents the technology for the production of an apple drink with the addition of a pectin extract 

from a combined raw material ï a physiologically functional ingredient. Prepared components (apple puree, 

pectin extract and sweetener solution) are combined in accordance with the recipe. With constant stirring, the 

mixture is heated to a temperature of 60 Á C, stirring thoroughly for 5 minutes. Next, the drink is homoge-

nized. After homogenization, the juice is subjected to deaeration, and then sent for packaging. 

Key words: apple drink, pectin extract, sweetener. 

 

ʅʘʧʠʪʢʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤ ʪʝʭʥʦʣʦʛʠʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʛʦ ʧʠʪʘʥʠʷ. ʌʨʫʢʪʦʚʳʝ ʠ ʦʚʦʱʥʳʝ ʩʦʢʠ ʩʣʫʞʘʪ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʘʧʠʪ-

ʢʦʚ, ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺʚʝʜʝʥʠʝ ʚ ʥʠʭ ʥʦʚʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʩʣʦʞʥʦʩʪʠ [2]. 

ʇʝʢʪʠʥʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʯʝʤ ʨʘʩʪʚʦʨʳ ʩʫʭʠʭ ʧʝʢʪʠʥʦʚ, ʢ 

ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʶ ʩ ʪʷʞʝʣʳʤʠ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʦʙʨʘʟʫʷ ʧʨʠ ʵʪʦʤ ʥʝʨʘʩʪʚʦʨʠʤʳʝ 

ʢʦʤʧʣʝʢʩʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʰʣʘʢʘʤʠ, ʥʘʢʘʧʣʠʚʘʶʱʠʤʠʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ [3].  

ʋʯʠʪrʚʘʷ ʵʪʦ ʩʚʦʡʩʪʚʦ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ, ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʷʙʣʦʯʥʳʡ ʥʘʧʠʪʦʢ ʩ ʜʦʙʘʚʣʝʥʠ-

ʝʤ ʧʝʢʪʠʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʳʨʴʷ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʷʙʣʦʯʥʳʡ ʥʘʧʠʪʦʢ ʩʦʟʜʘʥ ʥʘ ʦʩʥʦʚʝ ʷʙʣʦʯʥʦʛʦ ʧʶʨʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʢʪʠʥʦʚʦʛʦ 

ʵʢʩʪʨʘʢʪʘ ʠʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʳʨʴʷ, ʧʦʜʩʣʘʩʪʠʪʝʣʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʩʣʘʩʪʠʪʝʣʷ ʧʨʠʤʝʥʝʥ ʢʦʤʙʠʥʠ-

ʨʦʚʘʥʥʳʡ ɸʩʧʘʨʪʘʤ.  

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʙʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ ʩ ʜʦ-

ʙʘʚʣʝʥʠʝʤ ʧʝʢʪʠʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʳʨʴʷ ï ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʠʥʛʨʝʜʠʝʥʪʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʧʠʪʢʘ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʮʝʧʪʫʨʳ ʠ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

1000 ʢʛ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʮʝʧʪʫʨʳ ʠ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʠʪʢʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ 

ʨʝʮʝʧʪʫʨʳ 

ʈʝʮʝʧʪʫʨʘ, ʢʛ ʥʘ 1000 ʢʛ ʛʦʪʦ-

ʚʦʛʦ ʧʨʦʜʫʢʪʘ 

ʅʦʨʤʘ ʨʘʩʭʦʜʘ ʩʳʨʴʷ, 

ʢʛ ʥʘ 1000 ʢʛ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ 

ʗʙʣʦʢʠ ʗʙʣʦʯʥʦʝ ʧʶʨʝ 500 595 

ʇʝʢʪʠʥʦʚʳʡ ʵʢʩʪʨʘʢʪ 250 257,5 

ʇʦʜʩʣʘʩʪʠʪʝʣʴ 0,25 0,252 

ɺʦʜʘ 249,85 - 

 

ʉʳʨʴʝ ʠʟ ʷʱʠʢʦʚ ʧʦʜʘʶʪ ʚ ʤʦʝʯʥʳʝ ʤʘʰʠʥʳ ʧʨʠ ʧʦʤʦʱʠ ʷʱʠʢʦ-ʦʧʨʦʢʠʜʳʚʘʪʝʣʷ. ʀʟ ʢʦʥʪʝʡ-

ʥʝʨʦʚ ʩʳʨʴʝ ʚʳʛʨʫʞʘʶʪ ʢʦʥʪʝʡʥʝʨʦ-ʦʧʨʦʢʠʜʳʚʘʪʝʣʝʤ, ʥʘʧʨʠʤʝʨ, ɸ9-ʂʈɼ. ɿʘʪʝʤ ʷʙʣʦʢʠ ʧʦʜʚʝʨʛʘʶʪ 

ʩʦʨʪʠʨʦʚʢʝ, ʫʜʘʣʷʷ ʚʩʝ ʥʝʧʨʠʛʦʜʥʳʝ ʧʣʦʜʳ. ʄʳʪʳʝ, ʩʦʨʪʠʨʦʚʘʥʥʳʝ ʠ ʧʨʦʠʥʩʧʝʢʪʠʨʦʚʘʥʥʳʝ ʷʙʣʦʢʠ 

ʠʟʤʝʣʴʯʘʶʪ ʜʦ ʨʘʟʤʝʨʘ 5x5 ʤʤ. ɼʨʦʙʣʝʥʫʶ ʤʘʩʩʫ ʷʙʣʦʢ ʥʘʛʨʝʚʘʶʪ ʜʦ 90-95Áʉ, ʠ ʧʨʦʪʠʨʘʶʪ ʥʘ ʧʨʦ-

ʪʠʨʦʯʥʳʭ ʤʘʰʠʥʘʭ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʠ ʩʠʪ 0,5-0,4 ʤʤ. 

ʇʦʜʩʣʘʩʪʠʪʝʣʴ ʨʘʩʪʚʦʨʷʶʪ ʚ ʚʦʜʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʮʝʧʪʫʨʦʡ, ʟʘʪʝʤ ʩʤʝʩʴ ʜʦʚʦʜʷʪ ʜʦ ʢʠʧʝ-

ʥʠʷ. ɻʦʪʦʚʳʡ ʨʘʩʪʚʦʨ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʬʠʣʴʪʨʪʢʘʥʴ. ʉʠʨʦʧ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʟʨʘʯʥʳʤ, ʙʝʟ ʧʦʩʪʦʨʦʥ-

ʥʠʭ ʧʨʠʤʝʩʝʡ. ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʷʙʣʦʯʥʦʝ ʧʶʨʝ, ʧʝʢʪʠʥʦʚʳʡ ʵʢʩʪʨʘʢʪ ʠ ʨʘʩʪʚʦʨ ʧʦʜʩʣʘ-

ʩʪʠʪʝʣʷ) ʩʦʝʜʠʥʷʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʮʝʧʪʫʨʦʡ. ʇʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʩʤʝʩʴ ʥʘʛʨʝʚʘʶʪ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 60Áʉ, ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʷ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ. ɼʘʣʝʝ ʥʘʧʠʪʦʢ ʛʦʤʦʛʝʥʠʟʠʨʫʶʪ. 

ɻʦʤʦʛʝʥʠʟʘʮʠʷ ʷʙʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʜʘʚʣʝʥʠʠ 15-17 ʄʇʘ. 

ʇʦʩʣʝ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʩʦʢ ʧʦʜʚʝʨʛʘʶʪ ʜʝʘʵʨʘʮʠʠ ʚ ʜʝʘʵʨʘʪʦʨʝ-ʧʘʩʪʝʨʠʟʘʪʦʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

35-50Áʉ ʠ ʦʩʪʘʪʦʯʥʦʤ ʜʘʚʣʝʥʠʠ 6-8 ʢʇʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʝʘʵʨʘʮʠʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 10 

ʤʠʥ. ʇʦʩʣʝ ʜʝʘʵʨʘʮʠʠ ʩʦʢ ʧʦʜʦʛʨʝʚʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 80-85Áʉ ʠ ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʬʘʩʦʚʘʥʠʝ. 

ʈʘʩʬʘʩʦʚʢʫ ʥʘʧʠʪʢʘ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʩʪʝʢʣʷʥʥʳʝ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʙʘʥʢʠ ʚʤʝʩʪʠʤʦʩʪʴʶ ʥʝ ʙʦ-

ʣʝʝ 3 ʜʤ
3
, ʙʫʪʳʣʢʠ ʚʤʝʩʪʠʤʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 1 ʜʤ

3
. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ çʊʝʪʨʘ-ʇʘʢè ʜʦʣʞʥʘ ʧʨʠʤʝ-

ʥʷʪʴʩʷ ʩʪʝʨʠʣʠʟʘʮʠʷ ʚ ʧʦʪʦʢʝ, ʘ ʟʘʪʝʤ ʙʳʩʪʨʦʝ ʦʭʣʘʞʜʝʥʠʝ ʠ ʨʦʟʣʠʚ. 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʷʙʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʢʪʠʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠʟ ʢʦʤʙʠ-

ʥʠʨʦʚʘʥʥʦʛʦ ʩʳʨʴʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʅʘʣʴʯʠʢʩʢʦʛʦ ʢʦʥʩʝʨʚʥʦʛʦ ʟʘʚʦʜʘ. 
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ʊʘʙʣʠʮʘ 2 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʷʙʣʦʯʥʦʛʦ ʥʘʧʠʪʢʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʢʪʠʥʦʚʦʛʦ 

ʵʢʩʪʨʘʢʪʘ ʠʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʳʨʴʷ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʥʝ ʤʝʥʝʝ% 14,0 

ʊʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʷʙʣʦʯʥʫʶ),% 0,8 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʤʷʢʦʪʠ,% ʥʝ ʤʝʥʝʝ 30 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ,% 1,1 

ʉʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʚ,% 11,0 

 

ʇʦʣʫʯʝʥʥʳʡ ʥʘʧʠʪʦʢ ʠʤʝʝʪ ʧʨʠʷʪʥʳʡ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʷʙʣʦʯʥʳʡ ʘʨʦʤʘʪ, ʦʜʥʦʨʦʜʥʫʶ ʢʦʥʩʠ-

ʩʪʝʥʮʠʶ ʩ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʪʦʥʢʦʠʟʤʝʣʴʯʝʥʥʦʡ ʤʷʢʦʪʴʶ, ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤ ʚʢʫʩʦʤ ʠ 

ʦʧʪʠʤʘʣʴʥʳʤ ʩʘʭʘʨʦʢʠʩʣʦʪʥʳʤ ʠʥʜʝʢʩʦʤ. 
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Annotation 

The article displays pear varieties for intensive cultivation, which have a complex of economically 

valuable traits and properties that are highly plastic, combining good productivity with high quality fruits of 

various consumption periods, which are promising for cultivation in the foothill fruit zone of the KBR. 
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ɻʨʫʰʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʛʨʫʰʘ ʫʩʪʫʧʘʝʪ ʧʦ 

ʧʦʧʫʣʷʨʥʦʩʪʠ ʷʙʣʦʥʝ, ʦʥʘ ʠʤʝʝʪ ʧʝʨʝʜ ʥʝʡ ʥʝʤʘʣʦ ʧʨʝʠʤʫʱʝʩʪʚ: ʥʝ ʩʪʨʘʜʘʝʪ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʧʣʦʜʦ-

ʥʦʰʝʥʠʷ ʠ ʨʝʛʫʣʷʨʥʦ ʧʨʠʥʦʩʠʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ; ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʝʝ ʜʝʩʝʨʪʥʳʭ ʩʦʨʪʦʚ 

ʚʳʰʝ, ʯʝʤ ʫ ʣʫʯʰʠʭ ʩʦʨʪʦʚ ʷʙʣʦʥʠ [1]. 

ɿʘʢʣʘʜʢʘ ʠʥʪʝʥʩʠʚʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʥʘʫʯʥʦʡ 

ʦʩʥʦʚʝ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʢʫʣʴʪʫʨʳ ʛʨʫʰʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʧʨʠʤʝʥʝʥʠʝ ʩʣʘʙʦʨʦʩʣʳʭ ʧʦʜʚʦʝʚ, ʫʧʣʦʪʥʝʥʥʫʶ ʩʭʝʤʫ ʧʦʩʘʜ-

ʢʠ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ [3]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʩʦʨʪʠʤʝʥʪʘ ʛʨʫʰʠ ʚ ʧʨʝʜʛʦʨʴʷʭ ʂɹʈ ʚʳʟʚʘʥʘ ʥʝ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʩʦʨʪʦʚ, ʠʤʝʶʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ: ʙʦʣʴʰʫʶ ʩʠʣʫ 

ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ, ʧʦʟʜʥʝʝ ʚʩʪʫʧʣʝʥʠʝ ʚ ʧʣʦʜʦʥʦʰʝʥʠʝ, ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʛʨʠʙʥʳʤ ʙʦʣʝʟʥʷʤ, ʩʣʘʙʫʶ 

ʘʜʘʧʪʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʨʝʛʠʦʥʘ [2]. 

ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ï ʦʪʦʙʨʘʪʴ ʠʟ ʩʦʨʪʦʚ ʠ ʵʣʠʪʥʳʭ ʬʦʨʤ ʛʨʫʰʠ ʩʦʨʪʦʦʙʨʘʟʮʳ ʩ ʚʳʩʦ-

ʢʠʤ ʫʨʦʚʥʝʤ ʘʜʘʧʪʘʮʠʠ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʂɹʈ; ʩʦʨʪʘʤʠ, ʫʩʪʦʡʯʠʚʳ-

ʤʠ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʤʝʩʪ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʩ ʚʳʩʦʢʦʡ ʩʪʘʙʠʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʥʝ ʟʘʚʠʩʷ-

ʱʝʡ ʦʪ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʛʦʜʘ. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʨʪʦʠʟʫʯʝʥʠʷ ʛʨʫʰʠ ʚ ʉʝʚʂʘʚʅʀʀɻʠʇʉ, ʢʦʪʦʨʳʡ ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʂɹʈ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʛʨʫʰʠ ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ ʩʨʝʜʠ ʦʪʙʦʨʥʳʭ ʛʠʙʨʠʜʦʚ ʛʨʫʰʠ 

ʣʫʯʰʠʝ ʬʦʨʤʳ ʚ ʵʣʠʪʫ, ʧʨʝʚʦʩʭʦʜʷʱʫʶ ʩʪʘʥʜʘʨʪʥʳʝ ʩʦʨʪʘ ʧʦ ʢʦʤʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʭ 

ʧʨʠʟʥʘʢʦʚ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴ-

ʪʫʨʳ ʛʨʫʰʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʧʨʠʤʝʥʝʥʠʝ ʩʣʘʙʦʨʦʩʣʳʭ ʧʦʜʚʦʝʚ, ʫʧʣʦʪʥʝʥʥʫʶ ʩʭʝʤʫ ʧʦʩʘʜʢʠ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ. 

ɺʩʝʛʜʘ ʩʘʜʦʚʦʜʳ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʦʩʘʜʢʠ ʩʘʜʘ ʟʘʜʘʶʪʩʷ ʚʦʧʨʦʩʦʤ, ʢʘʢʦʡ ʩʦʨʪ ʚʳʙʨʘʪʴ ʜʣʷ ʚʳ-

ʨʘʱʠʚʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʛʘʪʳʡ ʩʦʨʪʠʤʝʥʪ ʛʨʫʰʠ, ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʥʝ ʫʞʠʣʠʩʴ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ 

ʠʟ ʟʘ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ, ʚʨʝʜʠʪʝʣʷʤ ʠ ʤʝʥʷʶʱʝʤʫʩʷ ʢʣʠʤʘʪʫ. ʅʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʚʳʚʝʜʝʥ ʨʷʜ ʩʦʨʪʦʚ ʨʘʟʥʦʛʦ ʩʨʦʢʘ ʩʦʟʨʝʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʩʦʢʦʵʬ-

ʬʝʢʪʠʚʥʦ ʚʳʨʘʱʠʚʘʪʴ ʠʥʪʝʥʩʠʚʥʳʝ ʩʘʜʳ ʛʨʫʰʠ. ʆʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʥʝʦʙʭʦʜʠʤʦ ʜʝʣʘʪʴ ʥʘ ʩʦʨʪʘ ʫʩ-

ʪʦʡʯʠʚʳʝ ʢ ʚʠʨʫʩʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ (ʙʘʢʪʝʨʠʦʟ) ʠ ʚʨʝʜʠʪʝʣʶ (ʤʝʜʷʥʠʮʘ), ʘ ʪʘʢʞʝ ʢ ʪʝʨʤʠʯʝʩʢʠʤ 

ʦʞʦʛʘʤ -ʚʦʟʜʫʰʥʦʡ ʟʘʩʫʭʝ ʠ ʤʦʨʦʟʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʟʚʨʘʪʥʳʤ ʚʝʩʝʥʥʠʤ ʭʦʣʦʜʘʤ. ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦ-

ʨʳʝ ʠʟ ʥʠʭ, ʩʯʠʪʘʶʱʠʝʩʷ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʠ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʦʨ-

ʛʘʥʠʯʝʩʢʦʤ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ. [3] 

ʅʦʷʙʨʴʩʢʘʷ ʟʠʤʥʷʷ ï ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʄʦʣʜʘʚʠʠ ʩʝʣʝʢʮʠʦʥʝʨʦʤ ʂʩʝʥʠʝʡ ɼʫʰʫʪʠʥʦʡ. ɼʝʨʝʚʦ 

ʩʦʨʪʘ ʩʨʝʜʥʝʨʦʩʣʦʝ, ʢʨʦʥʘ ʫʟʢʦʧʠʨʘʤʠʜʘʣʴʥʘʷ, ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʳ. ʇʨʠʚʠʪʘʷ ʥʘ ʘʡʚʫ, ʛʨʫʰʘ ʠʤʝʝʪ 

ʤʝʥʴʰʠʡ ʨʦʩʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʱʠʚʘʪʴ ʝʝ ʥʘ ʰʧʘʣʝʨʝ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʙʠʣʴʥʦ ʧʨʠ-

ʥʦʩʠʪ ʜʦ 40-50 ʪ/ʛʘ ʧʣʦʜʦʚ ʚ ʛʦʜ. ʎʚʝʪʝʪ ʚ ʤʘʝ. ʉʦʨʪ ʅʦʷʙʨʴʩʢʘʷ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴʶ 

ʚ ʤʝʩʪʘʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʤʤʫʥʠʪʝʪʦʤ ʢ ʧʘʨʰʝ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʤʫ ʦʞʦʛʫ. 

ʇʣʦʜʳ ʫʜʣʠʥʝʥʥʳʝ, ʢʨʫʧʥʳʝ. ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ 300-400 ʛ, ʤʘʢʩʠʤʘʣʴʥʳʡ-600ʛ. ʉʲʝʤ ʫʨʦʞʘʷ ʧʨʦʠʩʭʦ-

ʜʠʪ ʚ ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ. ʂʦʞʠʮʘ ʛʨʫʰʠ ʧʣʦʪʥʘʷ, ʩʚʝʪʣʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʩ ʤʝʣʢʠʤʠ ʧʦʜʢʦʞʥʳʤʠ ʪʦʯʢʘ-

ʤʠ. ʄʷʢʦʪʴ ʩʦʯʥʘʷ, ʥʝʞʥʘʷ, ʤʘʩʣʷʥʠʩʪʘʷ, ʘʨʦʤʘʪʥʘʷ. ɺ ʭʦʣʦʜʠʣʴʥʠʢʝ ʛʨʫʰʘ ʭʨʘʥʠʪʩʷ ʜʦ ʘʧʨʝʣʷ ʙʝʟ 

ʧʦʪʝʨʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ. ʍʦʨʦʰʦ ʩʦʚʤʝʩʪʠʤʘ ʩ ʘʡʚʦʡ. ʉʦʨʪ ʫʩʪʦʡʯʠʚ ʢ ʧʘʨʰʝ ʠ ʙʘʢʪʝʨʠʘʣʴ-

ʥʦʤʫ ʦʞʦʛʫ. 
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ʂʠʨʛʠʟʩʢʘʷ ʟʠʤʥʷʷ ï ʟʠʤʥʠʡ, ʩʢʦʨʦʧʣʦʜʥʳʡ ʩʦʨʪ. ʉʦʨʪ ʚʳʚʝʜʝʥ ʚ ʂʠʨʛʠʟʠʠ. ʉʦʟʨʝʚʘʝʪ ʚ ʧʝʨ-

ʚʫʶ ʜʝʢʘʜʫ ʦʢʪʷʙʨʷ. ʋʨʦʞʘʡʥʦʩʪʴ 40-50 /ʛʘ. ʍʦʨʦʰʦ ʩʦʚʤʝʩʪʠʤ ʩ ʘʡʚʦʚʳʤʠ ʧʦʜʚʦʷʤʠ. ɻʨʫʰʠ, ʩʦʟʨʝʚ 

ʥʝ ʧʘʜʘʶʪ, ʧʨʦʯʥʦ ʜʝʨʞʘʪʩʷ ʥʘ ʚʝʪʚʷʭ. ʋ ʩʨʝʜʥʝʨʦʩʣʦʛʦ ʜʝʨʝʚʘ ʢʨʦʥʘ ʛʫʩʪʘʷ, ʧʠʨʘʤʠʜʘʣʴʥʦʡ ʬʦʨʤʳ. 

ʇʦ ʬʦʨʤʝ ʧʣʦʜʳ ʧʦʭʦʞʠ ʥʘ ʣʠʤʦʥʳ, ʤʘʩʩʦʡ 220-250 ʛ ʇʨʠ ʩʲʝʤʝ ʦʥʠ ʟʝʣʝʥʦ-ʞʝʣʪʳʝ, ʘ ʧʨʠ ʧʦʣʥʦʤ 

ʜʦʟʨʝʚʘʥʠʠ ï ʟʦʣʦʪʠʩʪʦ-ʞʝʣʪʳʝ. ʅʘ ʙʦʢʘʭ ï ʢʨʘʩʥʦ-ʢʘʨʤʠʥʦʚʳʡ ʨʫʤʷʥʝʮ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʧʣʦʜʳ 

ʠʤʝʶʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ, ʥʘʨʷʜʥʳʡ ʚʠʜ. ɺʢʫʩ ʩʣʘʜʢʠʡ, ʥʝʤʥʦʛʦ ʪʝʨʧʢʠʡ. ʋʩʪʦʡʯʠʚʦ ʢ ʧʘʨʰʝ, ʪʝʨʤʠ-

ʯʝʩʢʠʤ ʦʞʦʛʘʤ, ʤʫʯʥʠʩʪʦʡ ʨʦʩʝ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʤʫ ʨʘʢʫ. ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʚʳʩʦʢʘʷ. 

ʉʝʷʥʝʮ ʂʠʬʬʝʨʘ. ʉʦʨʪ ʧʦʣʫʯʝʥ ʚ ʌʠʣʘʜʝʣʴʬʠʠ. ɽʛʦ ʦʪʣʠʯʘʶʪ ʥʝʧʣʦʭʠʝ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʠ 

ʪʦʚʘʨʥʳʡ ʚʠʜ ʧʣʦʜʦʚ. ɼʝʨʝʚʦ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʩʨʝʜʥʝʨʦʩʣʳʭ ʩʦʨʪʦʚ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦ-

ʢʦʡ ʩʠʣʦʡ ʨʦʩʪʘ, ʚʳʥʦʩʣʠʚʦʩʪʴʶ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʞʘʨʝ ʠ ʢ ʭʦʣʦʜʫ. ɺ ʦʩʥʦʚʥʦʤ ʢʘʣʴʯʘʪʦʯʥʦʛʦ ʪʠʧʘ 

ʧʣʦʜʦʥʦʰʝʥʠʷ. ʆʥ ʪʘʢʞʝ ʩʯʠʪʘʝʪʩʷ ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʳʤ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʇʣʦʜʳ ʢʨʫʧʥʳʝ, 

ʤʘʩʩʦʡ 180-220ʛʨ., ʧʨʝʢʨʘʩʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʞʝʣʝ, ʜʞʝʤʦʚ ʠ ʜʨʫʛʠʭ ʜʦʤʘʰʥʠʭ ʟʘʛʦʪʦ-

ʚʦʢ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ30-35 ʪ/ʛʘ. ʀʟ ʙʦʣʝʟʥʝʡ ʩʦʨʪ ʫʩʪʦʡʯʠʚ ʢ ʧʘʨʰʝ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʤʫ ʦʞʦʛʫ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʩʦʨʪʘ: ʨʘʥʥʝʩʧʝʣʦʩʪʴ; ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ; ʦʪʣʠʯʥʳʡ ʪʦʚʘʨʥʳʡ ʚʠʜ ʧʣʦʜʦʚ; ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʢʘʢ ʥʦʩʠʪʝʣʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ ʛʨʠʙʢʦʚʦʛʦ 

ʪʠʧʘ; ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ; ʭʦʨʦʰʘʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ. ʄʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʥʘ ʣʶʙʳʭ ʪʠʧʘʭ 

ʧʦʯʚ. ʍʦʨʦʰʦ ʧʝʨʝʥʦʩʠʪ ʞʘʨʫ ʠ ʟʘʩʫʭʫ. 

ʅʠʢʘ. ɿʠʤʥʠʡ ʩʦʨʪ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʠʤʝʶʱʠʡ ʢʦʤʧʣʝʢʩʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʩʧʦʩʦʙ-

ʥʳʭ ʚʳʜʝʨʞʘʪʴ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. ʉʦʨʪ ʢʨʫʧʥʦʧʣʦʜʥʳʡ ʠ ʫʨʦʞʘʡʥʳʡ, ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʳʡ ʠ ʠʤʝʝʪ 

ʧʨʝʢʨʘʩʥʳʡ ʚʢʫʩ. ɽʝ ʧʣʦʜʳ ʦʪʣʠʯʥʦ ʭʨʘʥʷʪʩʷ, ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʷʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ. ʂʘʨʣʠʢʦʚʘʷ ʛʨʫ-

ʰʘ ʅʠʢʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʠʤʠ ʢʦʤʧʘʢʪʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ï ʚ ʚʳʩʦʪʫ ʜʝʨʝʚʦ ʚʳʨʘʩʪʘʝʪ 

ʚʩʝʛʦ ʜʦ ʪʨʝʭ-ʯʝʪʳʨʝʭ ʤʝʪʨʦʚ. ʅʝʦʙʳʯʥʳʡ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʨʘʩʪʝʥʠʷ ï ʰʘʨʦʦʙʨʘʟʥʘʷ ʢʨʦʥʘ. ʇʦʣʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʰʠ ʅʠʢʘ: ʩ ʚʦʟʨʘʩʪʦʤ ʢʨʦʥʘ ʛʨʫʰʝʚʦʛʦ ʜʝʨʝʚʘ ʨʘʟʨʝʞʘʝʪʩʷ ï ʵʪʦ ʭʘʨʘʢʪʝʨʥʘʷ ʦʩʦ-

ʙʝʥʥʦʩʪʴ ʩʦʨʪʘ; ʬʦʨʤʘ ʧʣʦʜʦʚ ʧʨʘʚʠʣʴʥʘʷ, ʛʨʫʰʝʚʠʜʥʘʷ; ʤʘʩʩʘ ʧʣʦʜʦʚ ʩʦʨʪʘ ʅʠʢʘ ʚ ʩʨʝʜʥʝʤ180 

ʛʨʘʤʤ; ʚ ʥʝʜʦʟʨʝʚʰʝʤ ʚʠʜʝ ʛʨʫʰʠ ʦʢʨʘʰʝʥʳ ʚ ʟʝʣʝʥʳʡ ʦʪʪʝʥʦʢ, ʥʘ ʢʦʞʫʨʝ ʯʝʪʢʦ ʧʨʦʩʪʫʧʘʶʪ ʢʨʘʩʥʦ-

ʚʘʪʳʝ ʧʷʪʥʘ; ʢʦʞʫʨʘ ʥʘ ʧʣʦʜʘʭ ʪʦʥʢʘʷ, ʛʣʘʜʢʘʷ, ʤʷʢʦʪʴ ʧʣʦʜʦʚ ʢʨʝʤʦʚʘʷ, ʦʯʝʥʴ ʩʦʯʥʘʷ; ʚʢʫʩʦʚʳʝ ʢʘ-

ʯʝʩʪʚʘ ʛʨʫʰʠ ʚʳʩʦʢʠʝ: ʚʥʫʪʨʠ ʦʥʘ ʢʠʩʣʦ-ʩʣʘʜʢʘʷ. ʋʨʦʞʘʡ ʩʦʙʠʨʘʶʪ ʚ ʩʝʨʝʜʠʥʝ-ʢʦʥʮʝ ʦʢʪʷʙʨʷ. ʋʨʦ-

ʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʚʳʩʦʢʘʷ, ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʘʷ. ʍʨʘʥʠʪʴ ʫʨʦʞʘʡ ʤʦʞʥʦ ʜʦ 3-4-ʭ ʤʝʩʷʮʝʚ. ʋʩʪʦʡʯʠʚʘ ʢ 

ʛʨʠʙʢʦʚʳʤ ʠʥʬʝʢʮʠʷʤ. 

ʗʙʣʫʥʠʚʩʢʘʷ. ʅʦʚʳʡ ʟʠʤʥʠʡ ʩʦʨʪ. ɼʝʨʝʚʦ ʩʠʣʴʥʦʨʦʩʣʦʝ, ʩ ʰʠʨʦʢʦʧʠʨʘʤʠʜʘʣʴʥʦʡ, ʩʨʝʜʥʝʡ 

ʛʫʩʪʦʪʳ ʢʨʦʥʦʡ. ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʨʦʰʘʷ. ʉʲʝʤʥʘʷ ʟʨʝʣʦʩʪʴ ʥʘʩʪʫʧʘʝʪ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙ-

ʨʷ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ï ʚ ʢʦʥʮʝ ʥʦʷʙʨʷ. ɺ ʭʦʣʦʜʠʣʴʥʠʢʝ ʧʣʦʜʳ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʜʦ ʤʘʨʪʘ. ʊʨʘʥʩʧʦʨʪʘ-

ʙʝʣʴʥʦʩʪʴ ʭʦʨʦʰʘʷ. ʇʣʦʜʳ ʢʨʫʧʥʳʝ, ʤʘʩʩʦʡ 200-250 ʛ, ʛʨʫʰʝʚʠʜʥʦʡ ʬʦʨʤʳ. ʂʦʞʠʮʘ ʪʦʥʢʘʷ, ʥʦ 

ʧʨʦʯʥʘʷ, ʚ ʧʝʨʠʦʜ ʩʲʝʤʥʦʡ ʟʨʝʣʦʩʪʠ ï ʟʝʣʝʥʦʚʘʪʦ-ʞʝʣʪʘʷ, ʚ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʟʨʝʣʦʩʪʠ ï ʩʚʝʪʣʦ-

ʞʝʣʪʘʷ. ʄʷʢʦʪʴ ʙʝʣʘʷ ʠʣʠ ʩʣʝʛʢʘ ʢʨʝʤʦʚʘʷ. ʎʚʝʪʝʪ ʚ ʩʨʝʜʥʠʝ ʩʨʦʢʠ. ʉʦʨʪ ʟʠʤʦʩʪʦʡʢʠʡ, ʫʩʪʦʡʯʠʚ 

ʧʨʦʪʠʚ ʧʘʨʰʠ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʦʞʦʛʘ ʣʠʩʪʴʝʚ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʩʦʨʪʘ: ʩʢʦʨʦʧʣʦʜʥʦʩʪʴ, ʭʦʨʦʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠ ʚʳʩʦʢʠʝ ʚʢʫ-

ʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ ʟʠʤʥʝʛʦ ʩʨʦʢʘ ʩʦʟʨʝʚʘʥʠʷ, ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʘʨʰʝ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʤʫ 

ʦʞʦʛʫ. 

ʅʝʜʦʩʪʘʪʢʠ ʩʦʨʪʘ: ʩʠʣʴʥʦʨʦʩʣʦʩʪʴ ʜʝʨʝʚʴʝʚ, ʧʦʚʨʝʞʜʘʝʤʦʩʪʴ ʮʚʝʪʢʦʚ ʠ ʤʦʣʦʜʦʡ ʟʘʚʷʟʠ ʟʘʤʦ-

ʨʦʟʢʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. 

ʕʣʴʙʨʫʩʩʢʘʷ. ʆʩʝʥʥʠʡ ʩʦʨʪ ʩʝʣʝʢʮʠʠ ʌɻɹʅʋ ʉʝʚʂʘʚʅʀʀɻʠʇʉ. ɼʝʨʝʚʦ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ, c 

ʦʢʨʫʛʣʦʡ ʢʨʦʥʦʡ, ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʳ. ʊʠʧ ʧʣʦʜʦʥʦʰʝʥʠʷ ʩʤʝʰʘʥʥʳʡ. ʇʦʙʝʛʠ ʩʨʝʜʥʝʡ ʪʦʣʱʠʥʳ, ʧʨʷ-

ʤʳʝ, ʦʢʨʫʛʣʳʝ, ʪʝʤʥʦ ï ʢʨʘʩʥʳʝ, ʛʦʣʳʝ, ʯʝʯʝʚʠʯʝʢ ʤʥʦʛʦ. ʃʠʩʪʴʷ ʢʨʫʧʥʳʝ, ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʪʝʤʥʦ- 

ʟʝʣʝʥʳʝ, ʛʣʘʜʢʠʝ, ʙʣʝʩʪʷʱʠʝ. ʇʣʦʜʳ ʢʨʫʧʥʳʝ, ʤʘʩʩʦʡ 180-200 ʛ, ʦʜʥʦʤʝʨʥʳʝ, ʙʦʯʝʥʢʦʚʠʜʥʳʝ, ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʧʣʦʜʘ ʛʣʘʜʢʘʷ, ʧʣʦʜʳ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ. ʂʦʞʠʮʘ ʩʨʝʜʥʷʷ, ʤʘʩʣʷʥʠʩʪʘʷ. ʆʢʨʘʩʢʘ ʚ ʤʦʤʝʥʪ 

ʩʲʝʤʥʦʡ ʟʨʝʣʦʩʪʠ ʟʝʣʝʥʦʚʘʪʦ ï ʞʝʣʪʘʷ, ʚ ʧʝʨʠʦʜ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʟʨʝʣʦʩʪʠ ʩʚʝʪʣʦ- ʞʝʣʪʘʷ. ʄʷʢʦʪʴ 

ʙʝʣʘʷ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʩʨʝʜʥʷʷ, ʧʦʣʫʤʘʩʣʷʥʠʩʪʘʷ, ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ, ʩʦʯʥʘʷ, ʚʢʫʩ ʢʠʩʣʦʚʘʪʦ-

ʩʣʘʜʢʠʡ ʩʦ ʩʣʘʙʳʤ ʘʨʦʤʘʪʦʤ. ɺ ʧʦʨʫ ʧʣʦʜʦʥʦʰʝʥʠʷ ʚʩʪʫʧʘʝʪ ʥʘ 6-7 ʛʦʜ. ʉʲʝʤʥʘʷ ʟʨʝʣʦʩʪʴ ʥʘʩʪʫʧʘʝʪ 

ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʩʝʥʪʷʙʨʷ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ï ʚʧʝʨʚʦʡ ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʪʨʝʙʠ-

ʪʝʣʴʩʢʦʛʦ ʧʝʨʠʦʜʘ 60-70 ʜʥʝʡ. ɺʳʩʦʢʦʫʨʦʞʘʡʥʳʡ ʩʦʨʪ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʟʠ-

ʤʦʩʪʦʡʢʦʩʪʴʶ ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. ʉʣʘʙʦ ʧʦʚʨʝʞʜʘʝʪʩʷ ʧʘʨʰʦʡ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʩʦʨʪʘ: ʢʦʤʧʘʢʪʥʘʷ ʢʨʦʥʘ, ʚʳʩʦʢʘʷ ʩʪʘʙʠʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ, ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢ ʧʘʨʰʝ, ʭʦʨʦʰʘʷ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʅʝʜʦʩʪʘʪʢʠ ʩʦʨʪʘ: ʥʝʚʳʩʦʢʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʞʢʦʩʪʠ, ʧʦʟʜʥʦ ʚʩʪʫʧʘʝʪ ʚ ʧʦʨʫ ʧʣʦʜʦʥʦ-

ʰʝʥʠʷ. 
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ʂʨʘʩʥʳʡ ʂʘʚʢʘʟ. ʃʝʪʥʠʡ ʩʦʨʪ ʩʝʣʝʢʮʠʠ ʌɻɹʅʋ ʉʝʚʂʘʚʅʀʀɻʠʇʉ. ɼʝʨʝʚʦ ʚʳʰʝ ʩʨʝʜʥʠʭ 

ʨʘʟʤʝʨʦʚ, ʩ ʦʚʘʣʴʥʦ-ʦʢʨʫʛʣʦʡ ʢʨʦʥʦʡ, ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʳ. ʊʠʧ ʧʣʦʜʦʥʦʰʝʥʠʷ ʩʤʝʰʘʥʥʳʡ. ʇʦʙʝʛʠ 

ʩʨʝʜʥʝʡ ʪʦʣʱʠʥʳ, ʧʨʷʤʳʝ, ʦʢʨʫʛʣʳʝ, ʢʦʨʠʯʥʝʚʦ-ʙʫʨʳʝ, ʛʦʣʳʝ, ʯʝʯʝʚʠʯʝʢ ʤʥʦʛʦ. ʃʠʩʪʴʷ ʩʨʝʜʥʠʝ, 

ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʢʦʨʦʪʢʦ-ʟʘʦʩʪʨʝʥʥʳʝ, ʟʝʣʝʥʳʝ, ʛʣʘʜʢʠʝ. ʎʚʝʪʦʯʥʳʝ ʧʦʯʢʠ ʛʣʘʜʢʠʝ, ʩʨʝʜʥʠʝ, ʫʜʣʠ-

ʥʝʥʥʳʝ. ʇʣʦʜʳ ʦʜʥʦʤʝʨʥʳʝ, ʤʘʩʩʦʡ 150-160 ʛ, ʦʜʥʦʤʝʨʥʳʝ, ʫʩʝʯʝʥʥʦ-ʢʦʥʠʯʝʩʢʠʝ, ʧʨʘʚʠʣʴʥʦʡ ʬʦʨ-

ʤʳ, ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʦʜʘ ʛʣʘʜʢʘʷ, ʧʣʦʜʳ ʰʠʨʦʢʦ-ʛʨʫʰʝʚʠʜʥʳʝ. ʂʦʞʠʮʘ ʩʨʝʜʥʷʷ, ʛʣʘʜʢʘʷ, ʤʘʩʣʷʥʠʩʪʘʷ, 

ʙʣʝʩʪʷʱʘʷ. ʆʢʨʘʩʢʘ ʚ ʤʦʤʝʥʪ ʩʲʝʤʥʦʡ ʟʨʝʣʦʩʪʠ ʩʚʝʪʣʦ-ʟʝʣʝʥʘʷ, ʩ ʨʫʤʷʥʮʝʤ ʥʘ ʦʜʥʦʡ ʩʪʦʨʦʥʝ, ʚ ʧʝ-

ʨʠʦʜ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʟʨʝʣʦʩʪʠ ï ʣʠʤʦʥʥʦ-ʞʝʣʪʘʷ ʩ ʷʨʢʠʤ ʢʘʨʤʠʥʦʚʳʤ ʨʫʤʷʥʮʝʤ. ʄʷʢʦʪʴ ʩʚʝʪʣʦ-

ʢʨʝʤʦʚʘʷ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʥʝʞʥʘʷ, ʧʦʣʫʤʘʩʣʷʥʠʩʪʘʷ, ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ, ʩʦʯʥʘʷ, ʩʣʘʜʢʘʷ ʩ ʥʝʙʦʣʴ-

ʰʦʡ ʢʠʩʣʠʥʢʦʡ. ɺ ʧʦʨʫ ʧʣʦʜʦʥʦʰʝʥʠʷ ʚʩʪʫʧʘʝʪ ʥʘ 5-6 ʛʦʜ. ʉʲʝʤʥʘʷ ʟʨʝʣʦʩʪʴ ʥʘʩʪʫʧʘʝʪ ʚ ʧʝʨʚʦʡ ʜʝ-

ʢʘʜʝ ʘʚʛʫʩʪʘ. ʃʝʞʢʦʩʪʴ ʧʣʦʜʦʚ ʦʯʝʥʴ ʭʦʨʦʰʘʷ. ɺ ʭʨʘʥʠʣʠʱʘʭ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ ʤʦʞʝʪ 

ʩʦʭʨʘʥʷʪʴʩʷ ʦʢʦʣʦ ʤʝʩʷʮʘ, ʥʝ ʪʝʨʷʷ ʪʦʚʘʨʥʦ-ʚʢʫʩʦʚʳʭ ʢʘʯʝʩʪʚ. ʆʯʝʥʴ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʡ ʩʦʨʪ. ʍʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʁ ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. ʉʣʘʙʦ ʧʦʚʨʝʞʜʘʝʪʩʷ 

ʧʘʨʰʦʡ.  

ɼʦʩʪʦʠʥʩʪʚʘ ʩʦʨʪʘ: ʚʳʩʦʢʘʷ ʩʪʘʙʠʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ, ʭʦʨʦʰʘʷ ʣʝʞʢʦʩʪʴ ʧʣʦʜʦʚ, ʚʳʩʦʢʘʷ ʫʩ-

ʪʦʡʯʠʚʦʩʪʴ ʢ ʧʘʨʰʝ, ʭʦʨʦʰʘʷ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʠ ʟʘʩʫʭʦʫʩʪʦʫʩʪʦʡʯʠʚʦʩʪʴ.  

ʅʝʜʦʩʪʘʪʢʠ ʩʦʨʪʘ: ʨʘʟʤʝʨʳ ʜʝʨʝʚʘ ʚʳʰʝ ʩʨʝʜʥʝʛʦ, ʧʦʟʜʥʝʝ ʚʩʪʫʧʣʝʥʠʝ ʚ ʧʦʨʫ ʧʣʦʜʦʥʦʰʝʥʠʷ, 

ʧʦʨʘʞʘʝʪʩʷ ʢʘʣʠʬʦʨʥʠʡʩʢʦʡ ʱʠʪʦʚʢʦʡ. 

ɹʝʨʝ ʅʘʣʴʯʠʢʩʢʘʷ. ʆʩʝʥʥʠʡ ʩʦʨʪ ʩʝʣʝʢʮʠʠ ʌɻɹʅʋ ʉʝʚ ʂʘʚ ʅʀʀɻʠʇʉ. ɼʝʨʝʚʦ ʚʳʰʝ ʩʨʝʜʥʠʭ 

ʨʘʟʤʝʨʦʚ, ʩ ʦʢʨʫʛʣʦʡ ʢʨʦʥʦʡ, ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʳ. ʊʠʧ ʧʣʦʜʦʥʦʰʝʥʠʷ ʩʤʝʰʘʥʥʳʡ. ʇʦʙʝʛʠ ʩʨʝʜʥʝʡ ʪʦʣ-

ʱʠʥʳ, ʧʨʷʤʳʝ, ʦʢʨʫʛʣʳʝ, ʢʦʨʠʯʥʝʚʦ-ʙʫʨʳʝ, ʛʦʣʳʝ, ʯʝʯʝʚʠʯʝʢ ʤʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ. ʇʦʯʢʠ ʩʨʝʜ-

ʥʠʝ, ʧʨʠʞʘʪʳʝ, ʢʦʥʠʯʝʩʢʠʝ, ʛʣʘʜʢʠʝ. ʃʠʩʪʴʷ ʩʨʝʜʥʠʝ, ʫʜʣʠʥʝʥʥʳʝ, ʧʨʠʞʘʪʳʝ, ʢʦʥʠʯʝʩʢʠʝ, ʛʣʘʜʢʠʝ. 

ʃʠʩʪʴʷ ʩʨʝʜʥʠʝ, ʫʜʣʠʥʝʥʥʳʝ, ʢʦʨʦʪʢʦ-ʟʘʦʩʪʨʝʥʥʳʝ, ʪʝʤʥʦ-ʟʝʣʝʥʳʝ, ʛʣʘʜʢʠʝ, ʤʘʪʦʚʳʝ. ʇʣʦʜʳ ʢʨʫʧ-

ʥʳʝ, ʤʘʩʩʦʡ 230-250 ʛ, ʦʜʥʦʤʝʨʥʳʝ, ʙʦʯʝʥʢʦʚʠʜʥʳʝ, ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʦʜʘ ʛʣʘʜʢʘʷ, ʰʠʨʦʢʦʨʝʙʨʠʩʪʘʷ, 

ʧʣʦʜʳ ʰʠʨʦʢʦ-ʛʨʫʰʝʚʠʜʥʳʝ. ʂʦʞʠʮʘ ʩʨʝʜʥʷʷ, ʛʣʘʜʢʘʷ, ʤʘʩʣʷʥʠʩʪʘʷ, ʙʣʝʩʪʷʱʘʷ. ʆʢʨʘʩʢʘ ʚ ʤʦʤʝʥʪ 

ʟʨʝʣʦʩʪʠ ʟʝʣʝʥʦʚʘʪʘʷ, ʚ ʧʝʨʠʦʜ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʟʨʝʣʦʩʪʠ ʟʦʣʦʪʠʩʪʦ ï ʞʝʣʪʘʷ. ʄʷʢʦʪʴ ʟʝʣʝʥʦʚʘʪʘʷ, 

ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʥʝʞʥʘʷ, ʤʘʩʣʷʥʠʩʪʘʷ, ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ, ʩʦʯʥʘʷ, ʚʢʫʩ ʢʠʩʣʦʚʘʪʦ-ʩʣʘʜʢʠʡ ʩʦ ʩʣʘʙʳʤ 

ʘʨʦʤʘʪʦʤ. ɺ ʧʦʨʫ ʧʣʦʜʦʥʦʰʝʥʠʷ ʚʩʪʫʧʘʝʪ ʥʘ 6-7 ʛʦʜ. ʉʲʝʤʥʘʷ ʟʨʝʣʦʩʪʴ ʥʘʩʪʫʧʘʝʪ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ 

ʩʝʥʪʷʙʨʷ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʧʝʨʠʦʜʘ 

50-60 ʜʥʝʡ. ɺʳʩʦʢʦʫʨʦʞʘʡʥʳʡ ʩʦʨʪ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ ʠ ʟʘʩʫ-

ʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. ʉʣʘʙʦ ʧʦʚʨʝʞʜʘʝʪʩʷ ʧʘʨʰʦʡ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʩʦʨʪʘ: ʚʳʩʦʢʘʷ, ʩʪʘʙʠʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ, ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʘʨʰʝ, ʭʦʨʦʰʘʷ 

ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʅʝʜʦʩʪʘʪʢʠ ʩʦʨʪ: ʨʘʟʤʝʨʳ ʜʝʨʝʚʘ ʚʳʰʝ ʩʨʝʜʥʝʛʦ, ʧʦʟʜʥʝʝ ʚʩʪʫʧʣʝʥʠʝ ʚ ʧʦʨʫ ʧʣʦʜʦʥʦʰʝʥʠʷ, 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʣʝʞʢʦʩʪʴ ʧʣʦʜʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʨʪʘ ʛʨʫʰʠ ʜʣʷ ʠʥʪʝʥʩʠʚʥʳʭ 

ʥʘʩʘʞʜʝʥʠʠ ʚʳʜʝʣʝʥʳ ʩ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʦʪʣʠʯʘʶʱʠʝ-

ʩʷ ʚʳʩʦʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʪ.ʝ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʩʦʯʝʪʘʶʱʠʝ 

ʭʦʨʦʰʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩ ʚʳʩʦʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʧʣʦʜʦʚ ʨʘʟʣʠʯʥʦʛʦ ʩʨʦʢʘ ʧʦʪʨʝʙʣʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂɹʈ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘ-

ʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʫ ʚʩʝʭ ʩʦʨʪʦʚ ʩʪʘʙʠʣʴʥʘʷ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʛʨʫʰʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂɹʈ ʷʚʣʷʶʪʩʷ ʩʦʨʪʘ ʂʠʨʛʠʟʩʢʘʷ ʟʠʤʥʷʷ, ʉʝʷʥʝʮ 

ʂʠʬʬʝʨʘ, ʅʦʷʙʨʴʩʢʘʷ ʟʠʤʥʷʷ, ɹʝʨʝ ʥʘʣʴʯʠʢʩʢʘʷ, ʂʨʘʩʥʳʡ ʂʘʚʢʘʟ. ʕʪʠ ʩʦʨʪʘ ʛʨʫʰʠ ʧʨʠ ʣʶʙʳʭ ʚʘ-

ʨʠʘʮʠʷʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʠ ʜʘʶʪ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʧʣʘʩʪʠʯʥʳʤʠ ʠ ʣʝʛʢʦ ʧʨʠʩʧʦ-

ʩʘʙʣʠʚʘʶʪʩʷ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂɹʈ, ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴ-

ʟʫʷ ʧʝʨʠʦʜ ʜʦʩʪʘʪʦʯʥʦʡ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʜʘʚʘʷ ʧʨʠ ʵʪʦʤ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʣʦ-

ʜʦʚ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʋɼʂ 633.15 

 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʀ ʂɸʏɽʉʊɺʆ ɿɽʈʅɸ ɻʀɹʈʀɼʆɺ ʂʋʂʋʈʋɿʓ ɺ ɿɸɺʀʉʀʄʆʉʊʀ  

ʆʊ ʇʈɽʇɸʈɸʊʆɺ ʈʆʉʊɸ ɺ ʋʉʃʆɺʀʗʍ ʇʈɽɼɻʆʈʅʆʁ ɿʆʅʓ ʂɸɹɸʈɼʀʅʆ-ɹɸʃʂɸʈʀʀ 

 

ʍʘʥʠʝʚʘ ʀ.ʄ.;  

ʜ. ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çɸʛʨʦʥʦʤʠʷè 

ʐʦʛʝʥʦʚ ʖ.ʄ.;  

ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɸʛʨʦʥʦʤʠʷè 

ɹʘʣʢʘʨʦʚʘ ʊ.ɸ.;  

ʩʪʫʜʝʥʪʢʘ 1 ʢʫʨʩʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çɸʛʨʦʥʦʤʠʷè 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ ʧʝʨʠʦʜ 2020-2022 ʛʛ., ʛʜʝ 

ʠʟʫʯʝʥʦ ʜʝʡʩʪʚʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ɸʤʠʥʦʢʘʪ 30% ʠ ʄʝʛʘʤʠʢʩ ʅ10 ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ ʈʆʉʉ 299 ʄɺ ʠ ʄʘʰʫʢ 355 ʄɺ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʦʢʠ ʫʙʦʨʢʠ ʩʦʨʪʦʚ ʛʦʨʦʭʘ ʥʘʩʪʫʧʘʣʠ ʥʘ 2-4 

ʩʫʪʦʢ ʨʘʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʥʘ ʬʦʥʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ɸʤʠʥʦʢʘʪ 30% ʠ ʄʝʛʘʤʠʢʩ N10. 

ʃʠʩʪʦʚʘʷ ʧʣʦʱʘʜʴ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʥʝ ʠʤʝʣʠ ʦʩʦʙʦʡ ʨʘʟʥʠʮʳ. ʊʘʢ, ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 299 ʄɺ 

ʙʳʣ ʥʘ ʫʨʦʚʥʝ 41,1 ʪʳʩ. ʤ
2
/ ʛʘ, ʫ ʚʪʦʨʦʛʦ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʉɺ 41, 6 ʪʳʩ. ʤ

2
/ʛʘ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʧʨʝʧʘʨʘʪʘ ʄʝʛʘʤʠʢʩ 30% ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʚʦʟʨʦʩʣʘ ʜʦ 43,1 ʪʳʩ.ʤ
2
/ʛʘ ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 299 ʄɺ (ʩʪ.) ʠ 

ʜʦ 44,2 ʪʳʩ.ʤ
2
/ʛʘ ʫ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʄɺ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʄʝʛʘʤʠʢʩ 10 ʫ ʧʝʨʚʦʛʦ ʛʠʙʨʠʜ 

ʘ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʚʳʨʦʩʣʘ ʜʦ 44, 7 ʠ ʫ ʚʪʦʨʦʛʦ ʜʦ 46, 2 ʪʳʩ. ʤ
2
/ʛʘ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʝʧʘʨʘʪʘʤʠ ɸʤʠ-

ʥʦʢʘʪ 30% ʠ ʄʝʛʘʤʠʢʩ ˉ10 ʯʠʩʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʚʳʨʦʩʣʘ ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 299 ʄɺ ʥʘ 

9,6 ʠ 16,9%, ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʄɺ ʥʘ 13,3 ʠ 18,1%. ʆʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʦʤ ɸʤʠʥʦʢʘʪ 30% ʧʦʟʚʦʣʠ-

ʣʦ ʫʚʝʣʠʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 299 ʄɺ ʥʘ 11,4% ʠ ʫ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʄɺ ʥʘ 6,3%, 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʝʧʘʨʘʪʦʤ ʄʝʛʘʤʠʢʩ ˉ10 ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦ ʛʠʙʨʠʜʘʤ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ 17,1% ʠ 15,8%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʙʨʠʜʳ, ʢʫʢʫʨʫʟʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ, ʯʠʩ-

ʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ, ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 
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Annotation 
This article presents the results of field studies for the period 2020-2022. where the effect of growth 

stimulants Aminokat 30% and Megamix H10 on increasing the productivity of ROSS 299 MB and Mashuk 

355 MB was studied. It was found that the terms of harvesting pea varieties came 2-4 days earlier than in the 

control variant against the background of stimulants Aminokat 30% and Megamix N10. The leaf area of both 

corn hybrids did not have much difference. So, in the hybrid ROSS 299 MW was at the level of 41.1 thou-

sand m2/ha, in the second hybrid Mashuk 355 CB 41.6 thousand m2/ha. After treatment with Megamix 30%, 

the leaf area increased to 43.1 thousand m2/ha in the hybrid ROSS 299 MV (st.) and up to 44.2 thousand 

m2/ha in the hybrid Mashuk 355 MV. With the use of Megamix 10, the leaf area of the first hybrid increased 

to 44.7 and the second to 46.2 thousand m2/ha. When treated with Aminokat 30% and Megamix No. 10, the 

net productivity of photosynthesis increased in the hybrid ROSS 299 MB by 9.6 and 16.9%, the hybrid Ma-

shuk 355 MB by 13.3 and 18.1%. Treatment with Aminokat 30% made it possible to increase the yield of the 
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hybrid ROSS 299 MB by 11.4% and that of the hybrid Mashuk 355 MB by 6.3%; when treated with Mega-

mix No. 10, there was a slight increase in hybrids of 17.1% and 15.8, respectively.%. 

Key words: hybrids, corn, productivity, growth regulators, leaf area, net photosynthesis productivity, 

dry matter, productivity. 

 

ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʦʟʨʦʩʣʦ 

ʚʥʠʤʘʥʠʝ ʢ ʩʪʠʤʫʣʷʪʦʨʘʤ ʨʦʩʪʘ. ɹʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʪʨʘʥʳ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʨʦʩʪʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʦʙʨʘ-

ʙʦʪʢʠ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʚʝʛʝʪʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ [4,5,6,7,8,9,10,11, 12,14,17]. 

ɹʘʛʨʠʥʮʝʚʘ ɺ.ʀ. ʠ ʜʨ., ʘʜʘʧʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʝʛʫʣʷʪʦʨʘʤʠ [2]. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʅ.ɸ. ʉʦʙʯʫʢ ʠ ʉ.ʀ. ʏʤʝʣʝʚ ʜʦʢʘʟʘʥʘ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʨʝʛʫʣʷʪʦʨ ʨʦʩ-

ʪʘ ʮʠʨʢʦʥ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʝʨʝʥ ʢʫʢʫʨʫʟʳ [6]. 

ɸʨʭʠʧʦʚʘ ʅ.ɸ. ʚ ʩʚʦʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ [1] ʧʨʠʰʣʘ ʢ ʚʳʚʦʜʫ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʣʠʩʪʦʚʘʷ ʧʣʦʱʘʜʴ 

ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʬʦʥʝ ʦʙʨʘʙʦʪʢʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ɸʛʨʦʢʦʨ, ʂʨʝʟʘʮʠʥ, ɻʫʤʠ. 

ʅʘ ʯʝʨʥʦʟʝʤʥʦʡ ʧʦʯʚʝ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʛʦ ʨʘʡʦʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʝʥ ʢʫʢʫʨʫʟʳ ʙʳʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦʡ, 8,08 ʠ 8,25 ʪ/ʛʘ ʟʝʨʥʘ, ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 5-6 ʣʠʩʪʴʝʚ ʚ ʬʘʟʝ, ʚ ʚʠʜʝ ʥʝʢʦʨ-

ʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ. ʨʘʩʪʝʥʠʡ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʠ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ɹʠʦʩʠʣ ʠ ɻʫʤʘʪ ʂ, ʪʦʛʜʘ ʢʘʢ 

ʚ ʫʩʣʦʚʠʷʭ ʏʫʚʘʰʠʠ ʧʨʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ɹʘʡʢʘʣ ʕʄ 1, ʂʨʝ-

ʟʘʮʠʥ, ʎʠʨʢʦʥ ʠ ʕʧʠʥ [3,5]. 

ɺ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʠʟʫʯʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʥʘ ʬʦʥʝ ʦʙʨʘ-

ʙʦʪʢʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ, ʧʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʫʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ ʚ ʧʝʨʠʦʜ ʩ 2020 ʧʦ 2022 ʛʦʜʳ ʚ ʜʚʫʭʬʘʢʪʦʨʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦ ʩʭʝʤʝ ʥʠʞʝ. 

ʌʘʢʪʦʨ ɸ ï ʛʠʙʨʠʜʳ: ʠʩʩʣʝʜʦʚʘʣʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʣʝʜʫʶʱʠʭ ʛʠʙʨʠʜʦʚ ʟʝʨʥʦ-

ʚʦʡ ʢʫʢʫʨʫʟʳ: ʈʆʉʉ 299 ʄɺ (ʩʪʘʥʜʘʨʪ), ʄʘʰʫʢ 355 ʄɺ. 

ʌʘʢʪʦʨ ɹ ï ʉʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ: 1 ï ɹʝʟ ʣʝʯʝʥʠʷ (ʢʦʥʪʨʦʣʴ); 2 ï ɸʤʠʥʳ 30%; 3 ï ʄʝʛʘʤʠʢʩ N10 

(0,5 ʣ/ʪ). 

ʈʘʟʤʝʨ ʜʝʣʷʥʦʢ 50 ʤ
2
, ʦʧʳʪ ʧʦʚʪʦʨʷʝʪʩʷ 4 ʨʘʟʘ, ʨʘʟʤʝʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. 

ɺʘʰ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʯʝʨʥʦʟʝʤʝ ʚʳʰʝʣʦʯʝʥʥʦʤ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥ-

ʪʝ 4,9%, ʦʙʱʠʡ ʘʟʦʪ ï 0,28%, ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ï 34,4 ʤʛ ʵʢʚʠʚʘʣʝʥʪ ʥʘ 100 ʛʨʘʤʤ ʧʦʯʚʳ, ʨʝʘʢʮʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝʡʪʨʘʣʴʥʘʷ (pH ï 7,0). ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 5-10 ʤʛ ʥʘ 

100 ʛ ʧʦʯʚʳ, ʪʦ ʝʩʪʴ ʩʨʝʜʥʷʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ (ʧʦ ʏʠʨʠʢʦʚʫ), ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ ʧʦ-

ʚʳʰʝʥʥʘʷ ï 10-15 ʤʛ ʥʘ 100 ʛ ʧʦʯʚʳ (ʧʦ ʇʝʡʚʝ). ʇʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʜʘʥʥʘʷ ʧʦʯʚʘ ʪʷʞʝʣʦʩʫʛ-

ʣʠʥʠʩʪʘʷ. ʉʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 57.2%.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʦʙʱʝʥʠʝ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʫ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝ-

ʜʝʣʘʭ 118 ï 126 ʜʥʝʡ, ʧʨʠ ʵʪʦʤ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʧʦʣʥʘʷ ʩʧʝʣʦʩʪʴ ʥʘʩʪʫ-

ʧʠʣʘ ʨʘʥʴʰʝ ʥʘ 2- 4 ʜʥʷ. 

ʃʠʩʪʦʚʘʷ ʧʣʦʱʘʜʴ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʥʝ ʠʤʝʣʠ ʦʩʦʙʦʡ ʨʘʟʥʠʮʳ. ʊʘʢ, ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 

299 ʄɺ ʙʳʣ ʥʘ ʫʨʦʚʥʝ 41,1 ʪʳʩ. ʤ
2
/ ʛʘ, ʫ ʚʪʦʨʦʛʦ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʉɺ 41, 6 ʪʳʩ. ʤ

2
/ʛʘ. ʇʦʩʣʝ ʦʙʨʘ-

ʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘ ʄʝʛʘʤʠʢʩ 30% ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʚʦʟʨʦʩʣʘ ʜʦ 43,1 ʪʳʩ.ʤ
2
/ʛʘ ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 299 ʄɺ 

(ʩʪ.) ʠ ʜʦ 44,2 ʪʳʩ.ʤ
2
/ʛʘ ʫ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʄɺ. 

ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʄʝʛʘʤʠʢʩ 10 ʫ ʧʝʨʚʦʛʦ ʛʠʙʨʠʜ ʘ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʚʳʨʦʩʣʘ ʜʦ 44, 7 ʠ 

ʫ ʚʪʦʨʦʛʦ ʜʦ 46, 2 ʪʳʩ. ʤ
2
/ʛʘ. 
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ʈʠʩʫʥʦʢ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʥʘʢʦʧʣʝʥʠʷ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʪʳʩ.ʤ
2
/ʛʘ 

 

ʊʘʢʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʩʧʳʪʫʝʤʳʝ ʛʠʙʨʠʜʳ ʤʘʣʦ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʌʇʇ. 

ʊʘʢ, ʜʣʷ ʚʘʨʠʘʥʪʘ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʵʪʘ ʚʝʣʠʯʠʥʘ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 2,56-2,79 ʪʳʩ. ʤ
2
/ʛʘ Åʩʫʪʢʠ. ɼʣʷ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʛʠʙʨʠʜʦʚ ʥʘ ʬʦʥʝ ʦʙʨʘʙʦʪʢʠ ʩʪʠʤʫʣʷʪʦʨʦʤ ɸʤʠʥʦʢʘʪ 30% - 2,43-2,69 ʪʳʩ.ʤ2/ʛʘ 

Åʩʫʪʢʠ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʩʪʠʤʫʣʷʪʦʨʦʤ ʄʝʛʘʤʠʢʩ N10 - 2,44-2,72 ʪʳʩ.ʤ
2
/ʛʘÅ ʩʫʪʢʠ. 

ɻʠʙʨʠʜ ʄʘʰʫʢ 355 ʄɺ ʚʳʜʝʣʷʝʪʩʷ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʘ ʚʘʨʠ-

ʘʥʪʝ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛʘʣ 21,5 ʪ/ʛʘ, ʯʪʦ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʷ ʈʆʉʉ 299 ʄɺ (ʩʪʘʥʜʘʨʪ) 

ʥʘ 9,5%.  

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʛ/ʤ
2
*ʚ ʩʫʪʢʠ 

 

ɺʣʠʷʥʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ 10,5-11,2%. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2 ʧʦʢʘʟʘʪʝʣʴ ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʫ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ʙʳʣ ʥʘ ʫʨʦʥʝ 8,3-8,7 ʛ/ʤ
2
*ʚ ʩʫʪʢʠ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʝʧʘʨʘʪʦʤ ɸʤʠʥʦʢʘʪ 30% ʧʦʟʚʦʣʠʣʦ 
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ʫʚʝʣʠʯʠʪʴ ʜʦ 9,1-9,4 ʛ/ʤ
2
*ʚ ʩʫʪʢʠ, ʩ ʦʙʨʘʙʦʪʢʦʡ ʄʝʛʘʤʠʢʩʦʤ ˉ10 ʯʠʩʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʳʨʦʩʣʘ 

9,7-9,8 ʛ/ʤ
2
*ʚ ʩʫʪʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʘʤʠ ɸʤʠʥʦʢʘʪ 30% ʠ ʄʝʛʘʤʠʢʩ ˉ10 ʛʠʙʨʠʜʘ ʈʆʉʉ 299 ʄɺ 

ʥʘ 9,6 ʠ 16,9%, ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʄɺ ʥʘ 13,3 ʠ 18,1%. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚʦ ʚʩʝʭ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶ-

ʱʠʭ ʚʘʨʠʘʥʪʘʭ ʜʘʣ ʛʠʙʨʠʜ ʄʘʰʫʢ 355 ʄɺ (ʈʠʩʫʥʦʢ 3). ɺ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʚʝʨʩʠʠ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩ-

ʪʘ, ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʵʪʦʛʦ ʛʠʙʨʠʜʘ ʟʘ ʛʦʜʳ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ 7,6 ʪ/ʛʘ, ʯʪʦ ʥʘ 35,7% ʚʳʰʝ, ʯʝʤ ʫ 

ʛʠʙʨʠʜʘ ʈʆʉʉ 299 ʄɹ. 

ʆʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʦʤ ɸʤʠʥʦʢʘʪ 30% ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 299 

ʄɺ ʥʘ 11,4% ʠ ʫ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʄɺ ʥʘ 6,3%, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʝʧʘʨʘʪʦʤ ʄʝʛʘʤʠʢʩ ˉ10 ʥʘʙʣʁ -

ʜʘʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦ ʛʠʙʨʠʜʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 17,1% ʠ 15,8%. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʋʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʪ/ʛʘ 

 

ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʝʥʥʳʝ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʄʘʰʫʢ 355 

ʄɺ 8,8 ʪ/ʛʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʝʧʘʨʘʪʦʤ ʄʝʛʘʤʠʢʩ 

ˉ10, ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ɸʤʠʥʦʢʘʪ 30% - 8,08 ʪ/ʛʘ. 
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Annotation 
One of the main conditions for increasing the production of environmentally friendly agricultural 

products in Kabardino-Balkaria is to limit the harmful effects of weeds, especially quarantine ones. The ar-

ticle presents the results of research on the development of methods and ways to limit the spread of quaran-

tine weed crops, using it as biological products, due to its chemical composition, on crops of various agricul-

tural crops. Without additional costs for the purchase of drugs, an innovative method allows you to increase 

the germination of seeds and reduce their incidence  

Key words: ragweed, food security, growth stimulant, chemical composition, biologically active sub-

stances, phytoindicators.  

 

 ʗʚʣʷʷʩʴ ʚʩʝʥʘʨʦʜʥʦʡ ʨʦʩʩʠʡʩʢʦʡ ʟʜʨʘʚʥʠʮʝʡ, ʪʝʨʨʠʪʦʨʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, 

ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʳʩʦʢʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɼʦʢʪʨʠʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪ 30 ʷʥʚʘʨʷ 2010 ʛʦʜʘ ˉ120. 

 ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʂɹʈ, ʦʛʨʘʥʠʯʝʥʠʝ ʚʨʝʜʦʥʦʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʨʥʷʢʦʚ, ʦʩʦʙʝʥʥʦ ʢʘʨʘʥʪʠʥʥʳʭ, ʷʚʣʷʝʪʩʷ. ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʫʩʣʦʚʠʡ .  

 ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʚ ʩʚʷʟʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʦʙʱʝʡ ʢʫʣʴʪʫʨʳ ʟʝʤʣʝʜʝʣʠʷ, ʥʝ ʧʨʦʜʫʤʘʥʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʨ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʥʝʜʦʩʪʘʪʢʘ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʪʝʭʥʠʢʠ, ʛʦʨʶʯʝ - ʩʤʘʟʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʩʨʝʜʩʪʚ ʭʠʤʟʘʱʠʪʳ, ʫʧʫʱʝʥʠʡ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ, ʟʘʩʦʨʝʥʥʦʩʪʴ 

ʧʦʣʝʡ, ʧʨʘʢʪʠʯʝʩʢʠ, ʥʝ ʩʥʠʞʘʝʪʩʷ. ɽʞʝʛʦʜʥʦ, ʠʟ-ʟʘ ʚʨʝʜʦʥʦʩʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʦʨʥʷʢʦʚ ʚ ʭʦʟʷʡʩʪʚʘʭ ʂʘ-

ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʥʝʜʦʙʠʨʘʝʪʩʷ ʩʚʳʰʝ 100 ʪʳʩʷʯ ʪʦʥʥ ʟʝʨʥʘ ʠ ʤʥʦʛʦ ʜʨʫʛʦʡ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʅʘ ʧʦʣʷʭ, ʟʘʩʦʨʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʨʥʝʦʪʧʨʳʩʢʦʚʳʤʠ ʩʦʨʥʷʢʘʤʠ, ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʥʠʞʘʝʪʩʷ ʥʘ 25 ʠ ʙʦʣʝʝ ʧʨʦʮʝʥʪʦʚ. 

 ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʘʨʘʥʪʠʥʥʳʡ ʩʦʨʥʷʢ ʘʤʙʨʦʟʠʷ ʧʦʣʳʥʥʦʣʠʩʪʥʘʷ, ʢʦʪʦʨʳʡ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ.  

 ɸʤʙʨʦʟʠʷ ʧʦʣʳʥʥʦʣʠʩʪʥʘʷ - ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʨʝʜʦʥʦʩʥʳʭ ʩʦʨʥʷʢʦʚ ʠ ʦʧʘʩʥʝʡʰʠʭ ʘʣʣʝʨʛʝʥʦʚ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʠʨʝ. ʈʘʩʪʝʥʠʝ ʠʟ ʨʦʜʘ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʩʝʤʝʡʩʪʚʘ ɸʩʪʨʦʚʳʝ (Asteraceae). ʕʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʫʱʝʨʙ ʦʪ ʘʤʙʨʦʟʠʠ ʚ ʨʘʡʦʥʘʭ ʤʘʩʩʦʚʦʛʦ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʝʣʠʢ. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘ ʧʣʦʱʘʜʠ ʙʦʣʝʝ 112 

ʪʳʩ. ʛʘ ʥʘʣʦʞʝʥ ʢʘʨʘʥʪʠʥ ʧʦ ʟʣʦʩʪʥʦʤʫ ʢʘʨʘʥʪʠʥʥʦʤʫ ʩʦʨʥʷʢʫ ï ʘʤʙʨʦʟʠʠ ʧʦʣʳʥʥʦʣʠʩʪʥʦʡ, ʢʦʪʦʨʘʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ 117 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ. ʅʘ ʫʯʝʪʝ ʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʤ ʎʝʥʪʨʝ 

ʘʣʣʝʨʛʦʣʦʛʠʠ ʩʦʩʪʦʠʪ ʙʦʣʝʝ 72 ʪʳʩ. ʙʦʣʴʥʳʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 32% ʩʪʨʘʜʘʶʪ ʘʣʣʝʨʛʠʝʡ ʢ ʧʳʣʴʮʝ ʘʤ-

ʙʨʦʟʠʠ. ʇʣʦʱʘʜʴ ʟʘʨʘʞʝʥʠʷ ʵʪʠʤ ʩʦʨʥʷʢʦʤ, ʪʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,8 ʨʘʟʘ, ʘ ʚ ʦʪ-

ʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ʚ ʜʚʘ ʠ ʙʦʣʝʝ ʨʘʟʘ. 

 ɻʦʚʦʨʷʪ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʥʝʪ ʥʠʯʝʛʦ ʥʝ ʩʦʚʝʨʰʝʥʥʦʛʦ. ʇʦʵʪʦʤʫ, ʥʘʨʷʜʫ ʩ ʚʨʝʜʦʥʦʩʥʦʩʪʴʶ ʘʤ-

ʙʨʦʟʠʠ ʧʦʣʳʥʥʦʣʠʩʪʥʦʡ, ʵʪʦ ʨʘʩʪʝʥʠʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʝʥʠʝ ʠ ʢʘʢ ʙʠʦ-

ʧʨʝʧʘʨʘʪ. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʥʘʷ ʪʝʥʜʝʥʮʠʷ 

ʢ ʨʦʩʪʫ ʥʦʤʝʥʢʣʘʪʫʨʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʠʤʝʶʱʠʤ ʨʘʩʪʠʪʝʣʴʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʈʝʩʫʨʩʳ 

https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B2%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%B2%D1%8B%D0%B5


56 

ʨʘʩʪʝʥʠʡ ʥʝ ʙʝʟʛʨʘʥʠʯʥʳ ʠ ʧʦʵʪʦʤʫ, ʦʯʝʥʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, 

ʥʦ ʠ ʧʦʠʩʢ ʠʩʪʦʯʥʠʢʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ 

ʠʟʫʯʝʥʠʝ ʪʘʢʠʭ ʢʘʪʝʛʦʨʠʡ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʥʦ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ. ʆʜʥʠʤ ʠʟ ʠʥʪʝʨʝʩ-

ʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʳʨʴʝʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʘʤʙʨʦʟʠʷ ʧʦʣʳʥʥʦʣʠʩʪʥʘʷ - Ambrosia 

artemisiifolia. 

 ʇʦʵʪʦʤʫ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʝʥʳʭ ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʧʦʩʝʚʘʭ ʧʦʣʝʚʳʭ 

ʢʫʣʴʪʫʨ, ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʠʪʴ ʚʘʞʥʝʡʰʫʶ ʩʦʮʠʘʣʴʥʫʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʧʦ ʮʝʣʝ-

ʥʘʧʨʘʚʣʝʥʥʦʤʫ ʫʥʠʯʪʦʞʝʥʠʶ ʢʘʨʘʥʪʠʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʜʦ ʬʘʟʳ ʮʚʝʪʝʥʠʷ, ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʢʘʯʝ-

ʩʪʚʝ ʙʠʦʧʨʝʧʘʨʘʪʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʣʷ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʘ-

ʚʦʚ ʠʟ ʘʤʙʨʦʟʠʠ ʧʦʣʳʥʥʦʣʠʩʪʥʦʡ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʦʩʝʚʘʭ ʨʘʟʣʠʯʥʳʭ ʩ/ʭ ʢʫʣʴʪʫʨ.  

 ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʧʝʨʚʳʝ ʚ ʫʩʣʦʚʠʷʭ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʦʩʦʙʳ ʠ ʤʝʪʦʜʳ ʧʨʠʤʝʥʝʥʠʷ ʘʤʙʨʦʟʠʠ ʧʦʣʳʥʥʦʣʠʩʪʥʦʡ 

ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʢʫʢʫʨʫʟʳ ʠ ʣʶʮʝʨʥʳ. ʇʨʝʜʣʘʛʘʝʤʳʝ 

ʩʧʦʩʦʙʳ ʧʦʟʚʦʣʷʶʪ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘ-

ʨʘʪʦʚ ʧʦʚʳʩʠʪʴ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʥʘ 20%, ʩʥʠʟʠʪʴ ʠʭ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʩʪʝʧʝʥʴ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʘʤ-

ʙʨʦʟʠʠ ʧʦʣʳʥʥʦʣʠʩʪʥʦʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʘʤʙʨʦʟʠʠ ʧʦʣʳʥʥʦʣʠ-

ʩʪʥʦʡ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʢʫʢʫʨʫʟʳ ʠ ʩʝʤʷʥ ʣʶʮʝʨʥʳ. ʇʦʣʫʯʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʣʦʞʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʫ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʘʤʙʨʦʟʠʠ ʧʦʣʳʥʥʦʣʠʩʪʥʦʡ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʨʘʟʣʠʯʥʳʭ 

ʩ/ʭ ʢʫʣʴʪʫʨ. 

ʄʳ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʟʘʧʘʪʝʥʪʦʚʘʣʠ ʩʧʦʩʦʙʳ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝ-

ʤʷʥ, ʨʘʩʪʚʦʨʘʤʠ ʥʘ ʦʩʥʦʚʝ ʘʤʙʨʦʟʠʠ ʧʦʣʳʥʥʦʣʠʩʪʥʦʡ: çʉʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʦʩʪʘʚʘ ʜʣʷ ʧʨʝʜʧʦ-

ʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʢʫʢʫʨʫʟʳè ʠ ç ʉʧʦʩʦʙ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʣʶʮʝʨʥʳè. 

ɸʤʙʨʦʟʠʷ ʧʦʣʳʥʥʦʣʠʩʪʥʘʷ (Ambrosia artemisifolia L.) ʦʙʣʘʜʘʝʪ ʢʦʤʧʣʝʢʩʦʤ ʭʠʤʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭ ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʢʦʤʧʣʝʢʩ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ, ʥʦ ʟʘʱʠʱʘʶʱʠʝ ʨʘʩʪʝʥʠʷ ʦʪ ʩʪʨʝʩʩʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʝʝ ʚ ʢʘʯʝʩʪʚʝ ʩʪʠ-

ʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʙʝʟʟʘʪʨʘʪʥʳʤ ʩʧʦʩʦʙʦʤ. ʉʦʚʤʝʩʪʥʦ ʩ ʛʣʠʢʦʟʠʜʘʤʠ, ʵʬʠʨʥʳʤʠ 

ʤʘʩʣʘʤʠ ʘʤʙʨʦʟʠʠ ʧʦʣʳʥʥʦʣʠʩʪʥʦʡ ʩʪʠʤʫʣʠʨʫʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ, ʥʦ ʠ ʠʭ ʟʘʱʠʪʫ ʦʪ 

ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ, ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʥʘʤʠ ʚʘʨʠʘʥʪʝ, ʤʦʞʥʦ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ, ʧʦʚʳʩʠʪʴ 

ʚʩʭʦʞʝʩʪʴ ʨʘʩʪʝʥʠʡ, ʩʥʠʟʠʪʴ ʠʭ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ. 

 ʆʙʣʘʩʪʴ ʚʥʝʜʨʝʥʠʷ - ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩ-

ʪʝʥʠʡ ʘʤʙʨʦʟʠʝʡ ʧʦʣʳʥʥʦʣʠʩʪʥʦʡ, ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝ-

ʤʷʥ ʣʶʮʝʨʥʳ ʠ ʢʫʢʫʨʫʟʳ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂɹʈ. ɹʳʣʠ ʦʪʤʝʯʝʥʳ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ: ʵʥʝʨ-

ʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ, ʚʩʭʦʞʝʩʪʴ, ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʧʦʨʘʞʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ. 

 ʉʫʱʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʛʦʪʦʚʷʪ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ 

ʩʤʝʩʠ ʘʤʙʨʦʟʠʠ ʧʦʣʳʥʥʦʣʠʩʪʥʦʡ, ʫʙʨʘʥʥʦʡ ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 8-10% ʠ ʩʘʣʠʮʠʣʦʚʦʡ ʢʠ-

ʩʣʦʪʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,2-0,3%, ʢʦʪʦʨʳʝ ʟʘʣʠʚʘʶʪ ʛʦʨʷʯʝʡ ʚʦʜʦʡ ʠ ʟʘʢʫʧʦʨʠʚʘʶʪ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ 2-3 ʯʘʩʘ. 

 ʉʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʫʚʝ-

ʣʠʯʠʪʴ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ. 

 ʇʦʣʫʯʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʠʣ ʧʨʝʜʣʦʞʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʫ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʤʙʨʦʟʠʠ ʧʦʣʳʥʥʦʣʠʩʪʥʦʡ ʚ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʚ ʧʦʩʝʚʘʭ 

ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩ-

ʧʫʙʣʠʢʠ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʳʟʚʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʘʤʙʨʦʟʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʣʠʩʪʴʷʭ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʩʦ-

ʜʝʨʞʠʪʩʷ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʚ ʧʨʝʜʝʣʘʭ 0,5-2%, ʚ ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ: ʧʠʥʝʥ, ʩʘʙʠʥʝʥ, ʣʠʤʦʥʝʥ, ʪʝʨʧʠʥʝʥ, 

ʧʘʨʘʮʠʤʦʣ, ʙʝʨʥʝʦʣ, ʢʘʤʬʘʨʘ, ʙʦʨʥʠʣʘʮʝʪʘʪ,ʛʝʨʘʥʠʦʣ,ʛʫʤʠʣʝʥ ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ. ɺ ʣʠʩʪʴʷʭ ʦʙ-

ʥʘʨʫʞʝʥʳ ʬʣʘʚʦʥʦʠʜʳ, ʢʫʤʘʨʠʥʳ, ʧʦʣʠʠʥʳ, ʠ ʨʷʜ ʘʤʠʥʦʢʠʩʣʦʪ. 

ʋʯʠʪʳʚʘʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʝʥʠʡ, ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʳ ʥʝʢʦʪʦʨʳʝ ʘʛʨʦʧʨʠʝʤʳ, ʧʦʚʳ-

ʰʘʶʱʠʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʘ ʛʣʘʚʥʦʝ, ʩʥʠʞʝʥʠʝ ʪʦʢʩʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʢ ʘʤʙʨʦʟʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʷʪʦ-

ʨʘ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,1-0,3% ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʚ ʢʦʪʦʨʦʤ ʟʘ-
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ʤʘʯʠʚʘʣʠ ʩʝʤʝʥʘ ʙʦʙʦʚʳʭ ʠ ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ 1,5-2 ʯʘʩʘ. ɺ ʜʨʫʛʦʤ ʦʧʳʪʝ ʦʧʨʳʩʢʠʚʘʣʠ 

ʧʦʩʝʚʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʪʘʢʦʡ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʜʦʙʘʚʣʷʷ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʤʦʣʠʙʜʝ-

ʥʘ, ʙʦʨʘ, ʩʝʣʝʥʘ ʠ ʜʨʫʛʠʝ. ɺ ʪʨʝʪʴʝʤ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʩʪʴʷ ʘʤʙʨʦʟʠʠ ʚ ʢʘʯʝʩʪʚʝ ʜʝʩʠʢʘʥʪʘ ʧʨʠ 

ʫʙʦʨʢʝ ʩʝʤʷʥ ʢʣʝʚʝʨʘ. ʉʘʤʳʤ ʛʣʘʚʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʨʦʣʴ ʘʤʙʨʦʟʠʠ ʢʘʢ ʬʠʪʦʠʥ-

ʜʠʢʘʪʦʨʘ ʧʨʠ ʦʮʝʥʢʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʤʙʨʦʟʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʦʪʤʝʯʝʥʘ ʧʦʣʥʦʪʘ ʚʩʭʦʜʦʚ ʨʘʩʪʝʥʠʡ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʪʤʠʥ ʯʝʨʥʳʡ, ʨʘʩʪʦʨʦʧʰʘ) ʚ ʧʨʝʜʝʣʘʭ 82-89%, ʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠʭ ʩʦʩʪʘʚʣʷ-

ʣʘ ʙʦʣʝʝ 80%, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠʩʩʣʝʜʫʝʤʦʡ ʩʦʨʥʦʡ ʢʫʣʴʪʫʨʳ. ɺ 

ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʩʦʢ ʘʤʙʨʦʟʠʠ ʚ ʩʤʝʩʠ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʫʚʝʣʠʯʠʚʘʣ ʩʝʤʝʥʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʥʘ 8-15%. 

ʇʨʠʤʝʥʷʷ 0,1% ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʥʘ ʩʝʤʝʥʥʳʭ ʧʦʩʝʚʘʭ ʢʣʝʚʝʨʘ ʚ ʢʘʯʝʩʪʚʝ ʜʝʩʠʢʘʥʪʘ, ʧʦʣʫʯʘʣʠ 

ʢʦʥʜʠʮʠʦʥʥʳʝ ʩʝʤʝʥʘ, ʧʨʠ ʵʪʦʤ ʩʥʠʞʘʣʘʩʴ ʧʦʪʝʨʷ ʩʝʤʷʥ ʧʨʠ ʫʙʦʨʢʝ ʥʘ 18-26%. 

ʉʨʘʚʥʠʚʘʷ ʘʤʙʨʦʟʠʶ ʩ ʜʨʫʛʠʤʠ ʬʠʪʦʠʥʜʠʢʘʪʦʨʘʤʠ ʧʨʠ ʦʮʝʥʢʝ ʟʘʛʨʷʟʥʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʦʝ ʩʦʨʥʦʝ ʨʘʩʪʝʥʠʝ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʝ ʧʦʚʩʝʤʝʩʪʥʦ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʢʘʯʝ-

ʩʪʚʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. ʇʨʦʚʝʜʝ-

ʥʠʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʚʦʜʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʚʳʷʚʣʝʥʦ ʯʪʦ ʘʤʙʨʦʟʠʷ ʩʧʦʩʦʙʥʘ ʩʦʨʙʠʨʦʚʘʪʴ ʩʚʠʥʝʮ, ʢʘʜʤʠʡ, ʮʠʥʢ, ʤʝʜʴ ʠ ʜʨʫʛʠʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝ-

ʩʪʚʘ ʚ 3-5 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʢʣʝʚʝʨ, ʣʶʮʝʨʥʘ, ʵʩʧʘʨʮʝʪ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʤʙʨʦʟʠʷ ʧʦʣʳʥʥʦʣʠʩʪʥʘʷ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʮʝʥʢʝ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʢʘʢ ʩʪʠʤʫʣʷʪʦʨ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
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Recently, great importance is given to tonic and fortified drinks. This work is devoted to the study of 

the range of soft drinks of various effects. A brief description and study of the tonic properties of soft drinks 

is given. It is determined that at a constant temperature the solubility of gases changes in direct proportion to 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʥʘʧʠʪʢʠ ʢʘʢ, ʛʘʟʠʨʦʚʘʥʥʘʷ ʚʦʜʘ, ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʠ ʧʨʠʨʦʜʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ, ʛʘʟʠʨʦʚʘʥʥʳʝ ʬʨʫʢʪʦʚʳʝ ʚʦʜʳ, ʚʠʪʘ-

ʤʠʥʠʟʠʨʦʚʘʥʥʳʝ ʠ ʪʦʥʠʟʠʨʫʶʱʠʝ ʥʘʧʠʪʢʠ, ʩʫʭʠʝ ʰʠʧʫʯʠʝ ʠ ʥʝʰʠʧʫʯʠʝ ʥʘʧʠʪʢʠ [2]. 

ʉʣʦʞʥʳʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʩʦʩʪʘʚ ʩʳʨʴʷ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʠ 

ʩʦʟʜʘʚʘʪʴ ʥʘʧʠʪʢʠ ʨʘʟʣʠʯʥʦʛʦ ʜʝʡʩʪʚʠʷ ï ʜʠʝʪʠʯʝʩʢʠʝ, ʪʦʥʠʟʠʨʫʶʱʠʝ, ʘʥʪʠʩʪʨʝʩʩʦʚʳʝ, ʚʳʚʦʜʷʱʠʝ 

ʠʟ ʦʨʛʘʥʠʟʤʘ ʠʦʥʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʨʘʜʠʦʥʫʢʣʠʜʳ ʠ ʜʨ., ʘ ʪʘʢʞʝ ʥʘʧʠʪʢʠ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ï ʜʣʷ 

ʫʪʦʣʝʥʠʷ ʞʘʞʜʳ ʯʝʣʦʚʝʢʘ [1,3]. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʦʚʳʭ ʥʘʧʠʪʢʦʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʝʟʦʪʭʦʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠ 

ʢʦʤʧʣʝʢʩʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

ɻʘʟʠʨʦʚʘʥʥʘʷ ʚʦʜʘ ï ʵʪʦ ʧʠʪʴʝʚʘʷ ʚʦʜʘ, ʢʦʪʦʨʘʷ ʚ ʦʭʣʘʞʜʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʥʘ-

ʩʳʝɦʥʘ ʜʠʦʢʩʠʜʦʤ ʫʛʣʝʨʦʜʘ ʜʦ ʩʦʜʝʨʞʘʥʠʷ ʉʆ2 0,4-0,5% ʢ ʤʘʩʩʝ ʚʦʜʳ. ʊʘʢʘʷ ʚʦʜʘ ʠʤʝʝʪ ʩʣʝʛʢʘ ʢʠ-

ʩʣʦʚʘʪʳʡ ʚʢʫʩ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʩʚʝʞʝʩʪʴʶ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʭʦʨʦʰʦ ʫʪʦʣʷʪʴ ʞʘʞʜʫ. 

ʀʩʢʫʩʩʪʚʝʥʥʦ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʚʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʝʩʮʚʝʪʥʳʝ ʨʘʩʪʚʦʨʳ ʭʠʤʠʯʝʩʢʠ 

ʯʠʩʪʳʭ ʩʦʣʝʡ ʥʘʪʨʠʷ, ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʚ ʚʦʜʝ, ʥʘʩʳʱʝʥʥʦʡ ʜʠʦʢʩʠʜʦʤ ʫʛʣʝʨʦʜʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

çʉʝʣʴʪʝʨʩʢʘʷ ʩʪʦʣʦʚʘʷè ʠ çʉʦʜʦʚʘʷ ʩʪʦʣʦʚʘʷè. ʉʦʣʦʥʦʚʘʪʳʡ ʚʢʫʩ ʦʙʫʩʣʦʚʣʝʥ ʢʦʤʧʣʝʢʩʦʤ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʩʦʣʝʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʜʘʥʥʦʡ ʚʦʜʝ. ʅʘʧʨʠʤʝʨ, ʚ çʉʦʜʦʚʦʡ ʩʪʦʣʦʚʦʡè ʩʦʜʝʨʞʘʥʠʝ (%) NaCO3 

ʩʦʩʪʘʚʣʷʝʪ 0,42-0,44, NaCl ï 0,15-0,16 ʠ ʉʆ2 ï ʥʝ ʤʝʥʝʝ 0,4. 

ʂ ʤʠʥʝʨʘʣʴʥʳʤ ʚʦʜʘʤ ʦʪʥʦʩʷʪ ʧʨʠʨʦʜʥʳʝ ʚʦʜʳ, ʥʝ ʦʢʘʟʳʚʘʶʱʠʝ ʠʣʠ ʦʢʘʟʳʚʘʶʱʠʝ ʥʘ ʦʨʛʘ-

ʥʠʟʤ ʯʝʣʦʚʝʢʘ ʣʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʥʦʚʥʳʤ ʠʦʥʥʦ-ʩʦʣʝʚʳʤ ʠ ʛʘʟʦʚʳʤ ʩʦʩʪʘ-

ʚʦʤ, ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ɹɸʂ) ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. 

ʄʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʨʘʟʜʝʣʷʶʪ ʥʘ ʧʨʠʨʦʜʥʳʝ ʩʪʦʣʦʚʳʝ, ʣʝʯʝʙʥʦ-ʩʪʦʣʦʚʳʝ ʠ ʣʝʯʝʙʥʳʝ. ʇʦʩʣʝʜ-

ʥʠʝ ʜʚʝ ʛʨʫʧʧʳ ʚʦʜ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʣʝʯʝʥʠʷ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ, ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝ-

ʥʠʷ, ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʟʘʙʦʣʝʚʘʥʠʡ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʨ. 

ʂ ʧʨʠʨʦʜʥʳʤ ʩʪʦʣʦʚʳʤ ʚʦʜʘʤ ʦʪʥʦʩʷʪ ʚʦʜʳ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 1 ʛ/ʜʤ
3
 ʠ ʚ 

ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʥʝ ʚʭʦʜʷʪ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʥʘ ʯʝʣʦʚʝʢʘ ʣʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ. 

ʂ ʣʝʯʝʙʥʦ-ʩʪʦʣʦʚʳʤ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 13273 ʦʪʥʦʩʷʪ ʧʨʠʨʦʜʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʩ ʦʙʱʝʡ ʤʠ-

ʥʝʨʘʣʠʟʘʮʠʝʡ (ʄ) 1-10 ʛ/ʜʤ
3
, ʘ ʪʘʢʞʝ ʚʦʜʳ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʤʝʥʝʝ 1 ʛ/ʜʤ

3
, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʥʠʞʝ ʧʨʠʥʷʪʳʭ ʚ ʩʪʨʘʥʝ ʥʦʨʤʘʪʠʚʦʚ (ʪʘʙʣ. 1). 

ʇʦʜ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʧʦʥʠʤʘʶʪ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʚʦʜʝ ʩʦʝʜʠʥʝʥʠʡ (ʛ/ʜʤ
3
). 

ʇʨʠʨʦʜʥʳʝ ʚʦʜʳ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʤʠʥʝʨʘʣʠʟʘʮʠʠ (10-15 ʤʛ/ʜʤ
3
) ʠ ʩʦʜʝʨʞʘʱʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʤʳʰʴʷʢ, ʡʦʜ, ʨʘʩʪʚʦʨʝʥʥʳʡ ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʙʦʨ ʠ ʜʨ.) , ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪ ʢ 

ʤʠʥʝʨʘʣʴʥʳʤ ʧʠʪʴʝʚʳʤ ʣʝʯʝʙʥʳʤ ʚʦʜʘʤ. 

mailto:dinakbgsha77@mail.ru
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ɺ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ ʦʙʥʘʨʫʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɼ.ʀ. 

ʄʝʥʜʝʣʝʝʚʘ. ʆʥʠ ʩʦʜʝʨʞʘʪʩʷ ʚ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʝ ʚ ʬʦʨʤʝ ʠʦʥʦʚ, ʤʦʣʝʢʫʣ, ʢʦʣʣʦʠʜʦʚ ʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ (ʄ<10-15 ʤʛ/ʜʤ
3
) ʦʙʫʩʣʦʚʣʝʥ ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʘʢʨʦʵʣʝ-

ʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʚʦʜʘʭ ʚ ʬʦʨʤʝ ʢʘʪʠʦʥʦʚ Na
+
, Ca

2+
, Mg

2+
 ʠ ʘʥʠʦʥʦʚ Cl

ï
, Sʆ4

2-
, 

ʅʉʆ3
-
,ʉʆ3

2-
. ʄʝʞʜʫ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʚʦʜʳ ʠ ʝʝ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʩʚʷʟʴ: ʚ ʚʦʜʘʭ ʥʝʚʳʩʦʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʠʦʥʳ ʅʉʆ3
-
ʠ ʉʘ

2+
, ʩʨʝʜʥʝʡ ï Mg

2+
 ʠ Sʆ4

2-
, ʘ 

ʚʳʩʦʢʦʡ ï Cl
ï
, Na

+
 ʠ ʉʘ

2+
. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʨʠʥʷʪʳʝ ʥʦʨʤʘʪʠʚʳ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʉʦʜʝʨʞʘʥʠʝ 

ɹɸʂ, ʤʛ/ʜʤ,  

ʥʝ ʤʝʥʝʝ 
ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ (ɹɸʂ) 

ʋʛʣʝʢʠʩʣʘʷ ʉʚʦʙʦʜʥʘʷ ʉʆ2 (ʨʘʩʪʚʦʨʝʥʥʘʷ) 500,0 

ɾʝʣʝʟʠʩʪʘʷ ɾʝʣʝʟʦ 10,0 

ʄʳʰʴʷʢʦʚʠʩʪʘʷ ʄʳʰʴʷʢ 0,7 

ɹʦʨʥʘʷ ʆʨʪʦʙʦʨʥʘʷ ʢʠʩʣʦʪʘ (ʅ3ɺʆ2) 35,0 

ʂʨʝʤʥʠʝʚʘʷ ʄʝʪʘʢʨʝʤʥʠʝʚʘʷ ʢʠʩʣʦʪʘ (ʅ2SiO3) 50,0 

ɹʨʦʤʥʘʷ ɹʨʦʤ 25,0 

ʁʦʜʥʘʷ ʁʦʜ 5,0 

ʉʦʜʝʨʞʘʱʘʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʆʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ (ʚ ʨʘʩʯʝʪʝ ʥʘ ʫʛʣʝʨʦʜ) 5,0 

 

ɺ ʧʨʠʨʦʜʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜʘʭ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʤ ʘʩʩʦʨʪʠʤʝʥʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʘʟʳ ʙʠʦ-

ʭʠʤʠʯʝʩʢʦʛʦ, ʭʠʤʠʯʝʩʢʦʛʦ, ʚʦʟʜʫʰʥʦʛʦ ʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɹʦʣʴʰʝ ʜʨʫʛʠʭ ʚ ʚʦʜʝ ʩʦ-

ʜʝʨʞʠʪʩʷ ʪʘʢʠʭ ʛʘʟʦʚ, ʢʘʢ ʉʅ4, ʉʆ2, N2, ʠ ʤʝʥʴʰʝ H2S, ʆ2, ʅ2, ʅʝ ʠ ʜʨ. ʉʪʝʧʝʥʴ ʨʘʩʪʚʦʨʝʥʠʷ ʫʢʘʟʘʥ-

ʥʳʭ ʛʘʟʦʚ ʚ ʚʦʜʝ ʨʘʟʣʠʯʥʘʷ. 

ʇʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʛʘʟʦʚ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ɻʝʥʨʠ ʠʟʤʝʥʷʝʪʩʷ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʜʘʚʣʝʥʠʶ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʛʘʟʦʚ 

ʩʥʠʞʘʝʪʩʷ. ʇʦ ʪʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ ʦʮʝʥʠʚʘʝʪʩʷ ʠ ʩʪʝʧʝʥʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ [2,3] ʠ ʩʚʦʡʩʪʚʘ ʛʘʟʦʚ 

ʫʯʪʝʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʜʦʦʪʚʦʜʘ, ʧʦʜʨʘʙʦʪʢʠ ʠ ʨʦʟʣʠʚʘ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ. ɺ ʚʦʜʝ ʭʦ-

ʨʦʰʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʉʆ2. 

ɺʦ ʚʩʝʭ ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ (ʦʪ ʝʜʠʥʠʮ ʜʦ ʜʝʩʷʪʢʦʚ 

ʤʛ/ʜʤ
3
) ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʩʨʝʜʠ ʥʠʭ ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʙʠʪʫʤʳ (ʘʩʬʘʣʴʪʝʥʳ, 

ʩʤʦʣʳ, ʤʘʩʣʘ), ʬʝʥʦʣʳ, ʞʠʨʥʳʝ ʠ ʥʘʬʪʝʥʦʚʳʝ ʢʠʩʣʦʪʳ. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ ʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜʘʭ ʷʚʣʷʶʪʩʷ ʧʦʯʚʝʥʥʳʝ ʨʘʩʪʚʦʨʳ, ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ (ʫʛʣʠ, ʪʦʨʬ ʠ ʜʨ.) ʠ 

ʥʝʬʪʴ. ɻʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ï ʵʪʦ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʧʨʦʜʫʢʪʳ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ ʦʨʛʘʥʠ-

ʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʩʦʜʝʨʞʘʱʠʝ (%): ʉ ï 55-65, ʅ ï 3,5-

5,5, ʆ, N ʠ S ï ʜʦ 30-40. ɹʠʪʫʤʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʜʝʨʞʘʪ ʉ ʠ ʅ, ʥʦ ʯʘʩʪʦ ʚ ʠʭ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʪʘʢʞʝ 

ʆ ʠ N. ʆʥʠ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ. ʌʝʥʦʣʳ ï ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝ-

ʥʠʷ ʩ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʛʨʫʧʧʘʤʠ ʚ ʙʝʥʟʦʣʴʥʦʤ ʢʦʣʴʮʝ. ɾʠʨʥʳʝ ʢʠʩʣʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʚʦʜʘʭ ʤʫʨʘʚʴʠʥʦʡ, ʫʢʩʫʩʥʦʡ, ʱʘʚʝʣʝʚʦʡ, ʚʠʥʥʦʡ, ʤʦʣʦʯʥʦʡ ʠ ʜʨ. ʉʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʪ ʠ 

ʬʝʥʦʣʦʚ ʟʘʤʝʪʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʚʦʜʘʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʬʪʝʥʦʩʥʳʤ ʛʦʨʠʟʦʥʪʘʤ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦ-

ʪʳ ï ʵʪʦ ʧʨʦʜʫʢʪʳ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʵʨʦʙʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʫʛʣʝʚʦʜʦ-

ʨʦʜʦʚ. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʦʙʣʘʜʘʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠ-

ʝʤ, ʢʦʪʦʨʦʝ, ʦʜʥʘʢʦ, ʙʳʩʪʨʦ ʦʩʣʘʙʝʚʘʝʪ ʧʨʠ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʚʦʜ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʦʜʘʭ ʦʙʥʘʨʫʞʝʥʳ ʪʘʢʞʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ 

ʢʨʫʛʦʚʦʨʦʪʝ N, S, Fe ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʠʟʤʝʥʷʪʴ ʩʦʩʪʘʚ ʥʝ ʪʦʣʴʢʦ ʧʨʠʨʦʜʥʳʭ ʚʦʜ, 

ʥʦ ʠ ʚʦʜ, ʨʘʟʣʠʪʳʭ ʚ ʙʫʪʳʣʢʠ. ʇʦʩʣʝ ʦʪʜʝʣʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʛʦʪʦʚʘʷ ʧʨʦʜʫʢʮʠʷ ʧʦʣʥʦʩʪʴʶ ʩʦ-

ʭʨʘʥʷʝʪ ʧʨʠʨʦʜʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʩʚʦʠ ʣʝʯʝʙʥʳʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 13273 ʧʦʜʨʘʟʜʝʣʷʶʪ 

ʥʘ 31 ʛʨʫʧʧʫ (ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʫʶ, ʥʘʪʨʠʝʚʫʶ, ʩʫʣʴʬʘʪʥʫʶ, ʤʘʛʥʠʝʚʦ-ʢʘʣʴʮʠʝʚʫʶ ʠ ʜʨ.). ʕʪʠ ʛʨʫʧʧʳ 
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ʚʦʜ ʜʝʣʷʪʩʷ ʜʘʣʝʝ ʥʘ ʪʠʧʳ ʧʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʆʩʥʦʚʥʦʡ ʠʦʥʥʳʡ ʩʦʩʪʘʚ ʜʘʥʥʦʛʦ ʪʠʧʘ ʤʠʥʝʨʘʣʴʥʦʡ 

ʚʦʜʳ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʝʝ ʥʘʟʥʘʯʝʥʠʝ ï ʣʝʯʝʙʥʦ-ʩʪʦʣʦʚʦʝ ʠʣʠ ʣʝʯʝʙʥʦʝ. ʋʢʘʟʘʥʥʳʡ ʚʳʰʝ ʩʪʘʥʜʘʨʪ 

ʦʛʦʚʘʨʠʚʘʝʪ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʚʦʜʳ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚʦʜʘ ʪʠʧʘ çɹʦʨʞʦʤʠè (ʛʠʜʨʦʢʘʨʙʦ-

ʥʘʪʥʘʷ ʥʘʪʨʠʝʚʘʷ ʛʨʫʧʧʘ ʚʦʜʳ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʨʘʚʥʦʡ 5-8,5 ʛ/ʜʤ
3
'. ʆʩʥʦʚʥʳʝ ʠʦʥʳ 

ʚ ʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʥʠʦʥʘʤʠ ʅʉʆ3
-
 ʠ ʩʫʤʤʦʡ ʢʘʪʠʦʥʦʚ (Na

+
+K

+
). ɺʦʜʘ çɹʦʨʞʦʤʠè (ɻʨʫʟʠʷ) ʩʦʜʝʨ-

ʞʠʪ (ʤʛ/ʜʤ
3
): ʅʉʆ3

-
ï 3500-5000, Sʆ4

2-
< 10, Cl

ï 
ï 250...500, ʉʘ

2+ 
< 100, Mg

2+ 
< 50, Na

+
 + K

+
 ï 1200-2000. 

ʉʧʝʮʠʬʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʉʆ2 (1000-1800 ʤʛ/ʜʤ
3
). ʕʪʦ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʭ ʣʝʯʝʙʥʦ-ʩʪʦʣʦʚʳʭ ʚʦʜ. ʊʘʢʫʶ ʚʦʜʫ ʧʨʠʥʷʪʦ ʨʘʟʣʠʚʘʪʴ ʚ ʙʫʪʳʣʢʠ ʚʤʝʩʪʠʤʦʩʪʴʶ 0,5 ʠ 0,33 ʜʤ
3
 

ʠʟ ʢʦʨʠʯʥʝʚʦʛʦ ʠ ʟʝʣʝʥʦʛʦ ʩʪʝʢʣʘ. ʉʦʜʝʨʞʘʥʠʝ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʜʦʣʞʥʦ ʙʳʪʴ 

ʥʝ ʤʝʥʝʝ 0,3%. 

ʂ ʣʝʯʝʙʥʦ-ʩʪʦʣʦʚʳʤ ʚʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʚʦʜʳ çʅʘʨʟʘʥè, çʄʘʰʫʢè, çɽʩʩʝʥʪʫʢʠ ˉ 4è, 

çʄʠʨʛʦʨʦʜʩʢʘʷè, çɸʨʟʥʠè, çɼʘʨʘ-ʩʫʥè ʠ ʜʨ. ʐʠʨʦʢʦ ʠʟʚʝʩʪʥʳ ʣʝʯʝʙʥʳʝ ʚʦʜʳ çʅʘʬʪʫʩʷè, çɽʩʩʝʥʪʫ-

ʢʠ ˉ 17è, çʖʨʤʘʣʘè, çɼʞʝʨʤʫʢè [12-14]. 

ɻʘʟʠʨʦʚʘʥʥʳʝ ʬʨʫʢʪʦʚʳʝ ʚʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ ʥʘʧʠʪʢʦʚ: ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ 

ʜʣʷ ʙʦʣʴʥʳʭ ʜʠʘʙʝʪʦʤ. 

ʅʘʧʠʪʢʠ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ï ʵʪʦ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʢʫʧʘʞʥʳʭ ʩʤʝʩʝʡ, ʥʘʩʳʱʝʥʥʳʝ ʜʠʦʢʩʠʜʦʤ 

ʫʛʣʝʨʦʜʘ ʜʦ 0,4 ʤʘʩ.% ʠ ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʘʭʘʨʥʦʛʦ ʩʠʨʦʧʘ, ʬʨʫʢʪʦʚʦ-ʷʛʦʜʥʳʭ ʩʦʢʦʚ ʠ ʤʦʨʩʦʚ, ʥʘʪʫ-

ʨʘʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʩʦʢʦʚ ʠʟ ʧʣʦʜʦʚ ʠ ʷʛʦʜ, ʵʢʩʪʨʘʢʪʦʚ ʠ ʩʧʠʨʪʦʚʳʭ ʥʘʩʪʦʝʚ 

ʮʠʪʨʫʩʦʚʳʭ ʠ ʧʨʷʥʦʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʜʨʫʛʦʛʦ ʩʳʨʴʷ, ʧʠʱʝʚʳʭ ʢʠʩʣʦʪ ʠ ʢʨʘʩʠʪʝʣʝʡ. ɺ ʥʘʧʠʪʢʘʭ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʜʠʘʙʝʪʠʢʦʚ, ʩʘʭʘʨʦʟʘ ʟʘʤʝʥʝʥʘ ʢʩʠʣʠʪʦʤ, ʩʦʨʙʠʪʦʤ ʠʣʠ ʩʘʭʘʨʠʥʦʤ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʠʨʦʧ, ʚʳʧʫʩʢʘʶʪ ʥʘʧʠʪʢʠ (çʂʣʫʙʥʠʢʘè, çɺʠʰʥʷè, 

çʂʣʶʢʚʝʥʥʳʡ ʥʘ ʩʦʢʝè ʠ ʜʨ.), ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʥʘ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʘʭ. ʏʘʩʪʴ ʥʘʧʠʪʢʦʚ 

ʛʦʪʦʚʷʪ ʥʘ ʦʩʥʦʚʝ ʮʠʪʨʫʩʦʚʳʭ ʥʘʩʪʦʝʚ (çɸʧʝʣʴʩʠʥè, çʃʠʤʦʥè, çʄʘʥʜʘʨʠʥʦʚʳʡè), ʜʨʫʛʫʶ ʯʘʩʪʴ ʛʦʪʦ-

ʚʷʪ, ʠʩʧʦʣʴʟʫʷ ʥʘʩʪʦʠ ʠ ʵʢʩʪʨʘʢʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʯʘʷ (çɹʘʭʤʘʨʦè, çʈʦʩʠʥʢʘè, 

çɹʘʡʢʘʣè, çʊʘʨʭʫʥè ʠ ʜʨ.). ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʶʪ ʚʠʥʦʤʘʪʝʨʠʘʣʳ (çʂʨʶʰʦʥè). 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʷʶʪ ʪʦʥʠʟʠʨʫʶʱʠʤ ʠ ʚʠʪʘʤʠʥʠʟʠʨʦʚʘʥʥʳʤ ʥʘʧʠʪ-

ʢʘʤ. ʊʦʥʠʟʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʪ. ʝ. ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʩʠʣʳ ʠ ʧʦʚʳʩʠʪʴ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ, ʦʙʣʘʜʘʶʪ ʥʝʢʦʪʦʨʳʝ ʨʘʩʪʝʥʠʷ (ʣʝʚʟʝʷ ʩʘʬʣʦʨʦʚʠʜ-

ʥʘʷ, ʘʨʘʣʠʷ ʤʘʥʴʯʞʫʨʩʢʘʷ, ʵʣʝʫʪʝʨʦʢʦʢʢ, ʞʝʥʴʰʝʥʴ, ʯʘʡ ʠ ʜʨ.). ʅʘ ʠʭ ʦʩʥʦʚʝ ʩʦʟʜʘʥʳ ʥʘʧʠʪʢʠ 

çɾʝʥʴʰʝʥʝʚʳʡè, çʉʘʷʥʳè, çɹʘʭʤʘʨʦè ʠ ʜʨ. 

ʈʘʟʣʠʯʘʶʪ ʜʚʝ ʛʨʫʧʧʳ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʚʠʪʘʤʠʥʠʟʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ. ɺ ʧʝʨʚʫʶ ʚʭʦʜʷʪ ʛʘʟʠ-

ʨʦʚʘʥʥʳʝ ʥʘʧʠʪʢʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʠʪʘʤʠʥʘ ʉ ʚ ʧʨʝʜʝʣʘʭ 150-160 ʤʛ/ʣ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʙʝʟʘʣʢʦʛʦʣʴ-

ʥʳʭ ʛʘʟʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʢʫʨʩ ʣʝʯʝ-

ʥʠʷ ʚ ʧʨʦʬʠʣʘʢʪʦʨʠʷʭ ʠ ʙʦʣʴʥʠʮʘʭ. ʕʪʠ ʥʘʧʠʪʢʠ ʦʙʦʛʘʱʝʥʳ ʚʠʪʘʤʠʥʦʤ ʉ (150-160 ʤʛ/ʣ), ʘ ʪʘʢʞʝ 

ʚʠʪʘʤʠʥʘʤʠ ʛʨʫʧʧʳ ɺ. ʉʦʜʝʨʞʘʥʠʝ ʠʭ ʚ ʥʘʧʠʪʢʝ ʩʦʩʪʘʚʣʷʝʪ (ʤʛ/ʣ): B1 ï 1-1.2, ɺ2 ï 0,6-1 ʠ B6 ï 1,5-2,5. 

ʇʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ 200 ʤʣ ʥʘʧʠʪʢʘ ʚ ʜʝʥʴ ʯʝʣʦʚʝʢ ʚʦʩʧʦʣʥʷʝʪ 1/2 ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚʠʪʘʤʠʥʘ ʉ ʠ 

ʦʢʦʣʦ 1/5 ï ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ. ʈʝʮʝʧʪʫʨʦʡ ʜʦʧʫʩʢʘʝʪʩʷ ʠ ʠʥʦʡ ʚʠʪʘʤʠʥʥʳʡ ʩʦʩʪʘʚ ʥʘʧʠʪʢʦʚ. 

ʉʫʭʠʝ ʥʘʧʠʪʢʠ ʚʳʧʫʩʢʘʶʪ ʚ ʚʠʜʝ ʰʠʧʫʯʠʭ (çʆʩʚʝʞʘʶʱʠʡè ʠ ʜʨ.) ʠ ʥʝʰʠʧʫʯʠʭ (çɺʠʰʥʝʚʳʡè, 

çʏʝʨʥʦʩʤʦʨʦʜʠʥʦʚʳʡè ʠ ʜʨ.). ʇʝʨʚʳʝ ʩʦʩʪʦʷʪ ʠʟ ʩʤʝʩʠ ʩʘʭʘʨʘ, ʚʠʥʥʦʢʘʤʝʥʥʦʡ ʢʠʩʣʦʪʳ, ʧʠʱʝʚʳʭ 

ʵʩʩʝʥʮʠʡ, ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʵʢʩʪʨʘʢʪʦʚ, ʘ ʪʘʢʞʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ (ʧʠʱʝʚʦʡ ʩʦʜʳ). ɺʪʦʨʳʝ ʥʘ-

ʧʠʪʢʠ ʧʠʱʝʚʫʶ ʩʦʜʫ ʥʝ ʩʦʜʝʨʞʘʪ, ʧʦʵʪʦʤʫ ʧʨʠ ʨʘʩʪʚʦʨʝʥʠʠ ʩʫʭʦʡ ʯʘʩʪʠ ʥʘʧʠʪʢʘ ʚ ʚʦʜʝ ʛʘʟ ʥʝ ʚʳʜʝ-

ʣʷʝʪʩʷ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʩʚʦʝʥ ʚʳʧʫʩʢ ʧʦʯʪʠ 20 ʩʫʭʠʭ ʥʘʧʠʪʢʦʚ ʚ ʚʠʜʝ ʪʘʙʣʝʪʦʢ ʠ ʧʦʨʦʰʢʘ. ʉʦ-

ʩʪʘʚ ʩʫʭʠʭ ʥʘʧʠʪʢʦʚ ʧʦʩʣʝ ʨʘʩʪʚʦʨʝʥʠʷ ʚ 200 ʤʣ ʚʦʜʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʠ ʢʠʩʣʦʪʥʦʩʪʠ 

ʠʜʝʥʪʠʯʝʥ ʩʦʩʪʘʚʫ ʛʘʟʠʨʦʚʘʥʥʳʭ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ. ɺ ʩʦʩʪʘʚ ʩʫʭʠʭ ʥʘʧʠʪʢʦʚ ʢʦʥʩʝʨʚʘʥʪʳ ʥʝ 

ʚʢʣʶʯʘʶʪ. 
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Annotation 

The paper presents the chemical composition of bakery products from various types of flour. The ami-

no acid score method was used to determine the biological value of the protein in grain crops and the main 
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of the bread crumb, on the recipe. It has been established that the amino acid composition of rye flour bread 

is more favorable. 

Key words: bakery products, flour varieties, chemical composition, amino acid score, vitamins, ener-

gy value. 

 

ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, ʫʩʚʦʷʝʤʦʩʪʴʶ. ʅʘ ʫʩʚʦʷʝʤʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʩʪʨʫʢʪʫʨʘ 

ʤʷʢʠʰʘ, ʝʛʦ ʨʘʟʨʳʭʣʝʥʥʦʩʪʴ; ʚʢʫʩ ʠ ʘʨʦʤʘʪ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʚʥʝʰʥʝʛʦ ʚʠʜʘ. ʀʥʩʪʠʪʫʪʦʤ ʧʠʪʘʥʠʷ 

ɸʄʅ ʈʦʩʩʠʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʥʦʨʤʘ ʧʦʪʨʝʙʣʝʥʠʷ ʭʣʝʙʘ 450-500 ʛ ʚ ʩʫʪʢʠ, ʧʨʠʯʝʤ ʜʦʣʷ ʭʣʝʙʘ ʠʟ ʨʞʘ-

ʥʦʡ ʤʫʢʠ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʧʨʠʤʝʨʥʦ 50%. 

ʍʣʝʙ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʩʪʦʯʥʠʢʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʷʭ ʩʦʩʪʘʚʣʷʝʪ 5-8% ʠ 

ʟʘʚʠʩʠʪ ʦʪ ʩʦʨʪʘ ʤʫʢʠ, ʨʝʮʝʧʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʠʟʜʝʣʠʡ.  

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʚʠʜ ʠ ʩʦʨʪ ʤʫʢʠ. ʇʰʝʥʠʯʥʘʷ ʤʫʢʘ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ ʙʝʣ-

ʢʘ (10-12%), ʯʝʤ ʨʞʘʥʘʷ (7-10%), ʧʦʵʪʦʤʫ ʧʰʝʥʠʯʥʳʝ ʭʣʝʙʥʳʝ ʠʟʜʝʣʠʷ ʪʘʢʞʝ ʙʦʣʝʝ ʙʦʛʘʪʳ ʙʝʣʢʦ-

ʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

 

 

mailto:dinakbgsha77@mail.ru
http://www.znaytovar.ru/new874.html
mailto:dinakbgsha77@mail.ru
http://www.znaytovar.ru/new391.html
http://www.znaytovar.ru/tema22.html
http://www.znaytovar.ru/new871.html


62 

ʊʘʙʣʠʮʘ 1 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʠʟʜʝʣʠʷ 

ʉʦʜʝʨʞʘʥʠʝ, % 

ʚʣʘʛʠ ʙʝʣʢʦʚ ʫʛʣʝʚʦʜʦʚ ʢʣʝʪʯʘʪʢʠ ʞʠʨʦʚ 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ ʠʟ ʦʙʦʡʥʦʡ ʤʫʢʠ 44,3 8,1 42,0 1,2 1,2 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ ʠʟ ʤʫʢʠ 2-ʛʦ ʩʦʨʪʘ 41,2 8,1 46,6 0,4 1,2 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ ʠʟ ʤʫʢʠ 1-ʛʦ ʩʦʨʪʘ 39,5 7,6 49,7 0,2 0,9 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ ʠʟ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ 37,8 7,6 52,3 0,1 0,6 

ɹʘʪʦʥ ʥʘʨʝʟʥʦʡ ʠʟ ʤʫʢʠ 1-ʛʦ ʩʦʨʪʘ 36,3 7,4 51,4 0,2 2,9 

ɹʫʣʢʘ ʛʦʨʦʜʩʢʘʷ ʠʟ ʤʫʢʠ 1-ʛʦ ʩʦʨʪʘ 34,3 7,7 53,4 0,2 2,4 

ʉʜʦʙʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʠʟ ʤʫʢʠ 1-ʛʦ ʩʦʨʪʘ 29,0 7,6 56,4 0,2 5,0 

 

ɺ ʭʣʝʙʝ ʠʟ ʤʫʢʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʩʦʨʪʦʚ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ. ʅʘʧʨʠʤʝʨ, ʚ ʭʣʝʙʝ ʠʟ 

ʧʰʝʥʠʯʥʦʡ ʦʙʦʡʥʦʡ ʤʫʢʠ ï 8,1%, ʘ ʠʟ ʧʰʝʥʠʯʥʦʡ 1 ʩʦʨʪʘ ï 7,6%. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʦʜʝʨʞʘ-

ʥʠʝ ʙʝʣʢʘ ʚ ʦʪʜʝʣʴʥʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʯʘʩʪʷʭ ʟʝʨʥʘ ʥʝʦʜʠʥʘʢʦʚʦ. ʅʘʠʙʦʣʝʝ ʙʦʛʘʪʳ ʙʝʣʢʦʤ ʟʘʨʦʜʳʰ, 

ʱʠʪʦʢ ʠ ʘʣʝʡʨʦʥʦʚʳʡ ʩʣʦʡ, ʥʦ ʵʪʠ ʯʘʩʪʠ ʟʝʨʥʘ ʚ ʦʩʥʦʚʥʦʤ ʫʜʘʣʷʶʪʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʫʢʠ ʚʳʩʰʝ-

ʛʦ ʠ 1 ʩʦʨʪʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʵʥʜʦʩʧʝʨʤʘ, ʪʦ ʥʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʝʣʢʘ ï ʚ ʝʛʦ ʚʥʝʰʥʠʭ ʩʣʦʷʭ, ʠ 

ʥʘʠʤʝʥʴʰʘʷ ï ʚʦ ʚʥʫʪʨʝʥʥʠʭ, ʪ.ʝ. ʚ ʪʦʡ ʯʘʩʪʠ ʟʝʨʥʘ, ʢʦʪʦʨʘʷ ʠʜʝʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ 

ʚʳʩʰʠʭ ʩʦʨʪʦʚ [1].  

ɸʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʝʣʢʦʚ ʚ ʟʝʨʥʝ ʨʞʠ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʙʝʣ-

ʢʦʚ ʭʣʝʙʘ ʟʘʚʠʩʠʪ ʦʪ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ʉʦʜʝʨ-

ʞʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʭʣʝʙʝ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʷʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʣʝʙʘ 

ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʘʤʠʥʦʢʠʩʣʦʪ 

ɺ ʪʦʤ ʯʠʩʣʝ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʤʛ  

ʥʘ 100 ʛ ʧʨʦʜʫʢʪʘ 

ʚʩʝʛʦ 
% ʦʪ ʦʙʱʝʛʦ 

ʩʦʜʝʨʞʘʥʠʷ 

ʠʟ ʥʠʭ 

ʣʠʟʠʥ ʤʝʪʠʦʥʠʥ ʪʨʝʦʥʠʥ 

ʍʣʝʙ ʠʟ ʨʞʘʥʦʡ ʦʙʦʡʥʦʡ ʤʫʢʠ 5075 1629 32,0 186 62 175 

ʍʣʝʙ ʦʨʣʦʚʩʢʠʡ 6265 1860 26,0 202 99 211 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ ʠʟ ʮʝʣʦʛʦ ʟʝʨʥʘ 9091 2596 28,6 280 142 281 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ ʠʟ ʤʫʢʠ 1-ʛʦ ʩʦʨʪʘ 8798 2354 26,8 229 138 274 

ɹʘʪʦʥ ʥʘʨʝʟʥʦʡ ʠʟ ʤʫʢʠ 1-ʛʦ ʩʦʨʪʘ 7871 2151 27,3 165 117 213 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʨʞʘʥʦʤ ʭʣʝʙʝ ʥʠʞʝ, 

ʯʝʤ ʚ ʭʣʝʙʝ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ. ʆʜʥʘʢʦ ʜʦʣʷ ʠʭ ʦʪ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʳʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʭʣʝʙʝ ʠʟ 

ʨʞʘʥʦʡ ʤʫʢʠ 32%, ʘ ʚ ʭʣʝʙʝ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ 2 ʩʦʨʪʘ - 26,7%, ʚ ʧʰʝʥʠʯʥʦʤ ʠʟ ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ - 

28,6%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʭʣʝʙʘ ʠʟ ʨʞʘʥʦʡ ʤʫʢʠ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʙʝʣʢʘ ʧʰʝʥʠʮʳ, ʨʞʠ, ʦʩʥʦʚʥʳʭ ʩʦʨʪʦʚ ʭʣʝʙʘ ʠʩ-

ʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʦʨʘ, ʜʘʥʥʳʝ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 ï ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʢʦʨ ʙʝʣʢʦʚ ʟʝʨʥʘ ʠ ʭʣʝʙʘ 

ʇʨʦʜʫʢʪ ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʢʦʨ,% ʃʠʤʠʪʠʨʫʶʱʠʝ ʢʠʩʣʦʪʳ 

ʇʰʝʥʠʮʘ 
49 

74 

ʣʠʟʠʥ 

ʪʨʝʦʥʠʥ 

ʈʦʞʴ 
68 

76 

ʣʠʟʠʥ 

ʪʨʝʦʥʠʥ 

ʍʣʝʙ ʨʞʘʥʦʡ ʧʨʦʩʪʦʡ 
62 

80 

ʣʠʟʠʥ 

ʪʨʝʦʥʠʥ 

ʍʣʝʙ ʦʨʣʦʚʩʢʠʡ ʬʦʨʤʦʚʦʡ 
61 

80 

ʣʠʟʠʥ 

ʪʨʝʦʥʠʥ 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ ʠʟ ʮʝʣʦʛʦ ʟʝʨʥʘ 
57 

78 

ʣʠʟʠʥ 

ʪʨʝʦʥʠʥ 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ ʠʟ ʤʫʢʠ 2-ʛʦ ʩʦʨʪʘ, ʧʦʜʦʚʳʡ 
50 

82 

ʣʠʟʠʥ 

ʪʨʝʦʥʠʥ 

ɹʘʪʦʥ ʥʘʨʝʟʥʦʡ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ 1-ʛʦ ʩʦʨʪʘ 
41 

72 

ʣʠʟʠʥ 

ʪʨʝʦʥʠʥ 
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ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

- ʚ ʙʝʣʢʘʭ ʧʰʝʥʠʮʳ ʠ ʨʞʠ, ʘ ʪʘʢʞʝ ʚ ʠʟʜʝʣʠʷʭ ʠʭ ʵʪʠʭ ʢʫʣʴʪʫʨ ʣʠʤʠʪʠʨʫʶʱʠʤʠ ʘʤʠʥʦʢʠʩʣʦ-

ʪʘʤʠ ʷʚʣʷʶʪʩʷ ʣʠʟʠʥ ʠ ʪʨʝʦʥʠʥ, ʧʨʠʯʝʤ ʜʝʬʠʮʠʪ ʣʠʟʠʥʘ ʟʥʘʯʠʪʝʣʝʥ; 

- ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʙʝʣʢʠ ʨʞʠ ʠ ʨʞʘʥʦʛʦ ʭʣʝʙʘ ʧʦʣʥʦʮʝʥʥʝʝ ʙʝʣʢʦʚ ʧʰʝʥʠʮʳ ʠ 

ʧʰʝʥʠʯʥʦʛʦ ʭʣʝʙʘ, ʪʘʢ ʢʘʢ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʢʦʨ ʧʦ ʣʠʟʠʥʫ ʫ ʥʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ; 

- ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʨʪʘ ʤʫʢʠ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʙʝʣʢʦʚ ʩʥʠʞʘʝʪʩʷ. 

ʇʨʠ ʧʦʪʨʝʙʣʝʥʠʠ ʯʝʣʦʚʝʢʦʤ ʚ ʩʫʪʢʠ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 450-500 ʛ. ʧʦʢʨʳʪʠʝ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʙʝʣʢʘʭ ʟʘ ʩʯʝʪ ʥʝʛʦ ʩʦʩʪʘʚʣʷʝʪ 73%, ʚ ʣʠʟʠʥʝ - 18,8%, ʪʨʝʦʥʠʥʝ - 44%. 

ɹʝʣʢʠ ʚ ʭʣʝʙʝ ʥʘʭʦʜʷʪʩʷ ʚ ʜʝʥʘʪʫʨʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʠʭ ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʴ 

ʦʨʛʘʥʠʟʤʦʤ ʯʝʣʦʚʝʢʘ. 

ʅʘ ʜʦʣʶ ʫʛʣʝʚʦʜʦʚ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʭʣʝʙʘ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ.  

ʋʛʣʝʚʦʜʳ ʭʣʝʙʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʘʭʤʘʣʦʤ, ʩʘʭʘʨʘʤʠ, ʢʣʝʪʯʘʪʢʦʡ ʠ ʛʝʤʠʮʝʣʣʶʣʦʟʦʡ. ʉ ʧʦʚʳʰʝ-

ʥʠʝʤ ʩʦʨʪʘ ʤʫʢʠ ʚ ʭʣʝʙʝ ʩʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʯʘʪʢʠ, ʪʘʢ ʢʘʢ ʧʦʩʣʝʜʥʷʷ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʦʣʦʯʢʘʭ, 

ʘʣʝʡʨʦʥʦʚʦʤ ʩʣʦʝ ʟʝʨʥʘ, ʫʜʘʣʷʝʤʳʭ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʨʪʦʚʦʡ ʤʫʢʠ (ʪʘʙʣ. 4).  

 

ʊʘʙʣʠʮʘ 4 ï ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʭʣʝʙʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʭʣʝʙʘ 

ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʛ/100 ʛ ʧʨʦʜʫʢʮʠʠ 

ʚʩʝʛʦ 

ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʘʩʳʱʝʥʥʳʝ ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʝ 
ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ 

ʚʩʝʛʦ ʣʠʥʦʣʝʚʘʷ 

ʍʣʝʙ ʨʞʘʥʦʡ ʧʨʦʩʪʦʡ 0,68 0,15 0,10 0,43 0,37 

ʆʨʣʦʚʩʢʠʡ 0,70 0,15 0,18 0,37 0,34 

ʇʰʝʥʠʯʥʳʡ ʠʟ ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ 1,00 0,22 0,25 0,53 0,52 

ʇʰʝʥʠʯʥʳʡ ʠʟ ʤʫʢʠ 2-ʛʦ ʩʦʨʪʘ 0,86 0,28 0,17 0,41 0,37 

ɹʘʪʦʥ ʥʘʨʝʟʥʦʡ ʠʟ ʤʫʢʠ 1-ʛʦ ʩʦʨʪʘ 2,50 0,44 1,23 0,83 0,82 

 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʫʛʣʝʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʞʘʥʦʛʦ ʭʣʝʙʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʣʠʟʠʩʪʳʭ ʚʝʱʝʩʪʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ ʧʝʥʪʦʟʘʥʳ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʞʘʥʦʛʦ ʪʝʩʪʘ (ʣʠʧʢʦʩʪʴ, ʚʷʟʢʦʩʪʴ).  

ɺ ʩʨʝʜʥʝʤ, ʚ ʭʣʝʙʝ ʩʦʜʝʨʞʠʪʩʷ 45-50% ʫʛʣʝʚʦʜʦʚ. ʌʠʟʠʦʣʦʛʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʩʚʦʝʥʠʝ ʧʠ-

ʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʠʱʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʙʝʣʢʦʚ ʠ ʫʛʣʝʚʦʜʦʚ, ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷ-

ʝʪʩʷ 1:4. ɺ ʭʣʝʙʝ ʫʛʣʝʚʦʜʦʚ ʩʦʜʝʨʞʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʠ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 1:8. ʇʦ-

ʵʪʦʤʫ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʭʣʝʙʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʚʳʰʘʪʴ 

ʝʛʦ ʙʝʣʢʦʚʫʶ ʮʝʥʥʦʩʪʴ. 

ʍʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ, ʚ ʨʝʮʝʧʪʫʨʫ ʢʦʪʦʨʳʭ ʥʝ ʚʭʦʜʠʪ ʞʠʨ, ʩʦʜʝʨʞʘʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʝʛʦ ʢʦ-

ʣʠʯʝʩʪʚʦ (0,5-1,2%). ʉ ʧʦʚʳʰʝʥʠʝʤ ʩʦʨʪʘ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʫʢʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʩʪʚʝʥʥʳʭ ʞʠʨʦʚ ʚ ʭʣʝʙʝ 

ʩʥʠʞʘʝʪʩʷ [2]. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʣʠʧʠʜʳ ʨʞʘʥʦʡ ʠ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʭʣʝʙʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʙʩʪʚʝʥʥʦ ʣʠʧʠʜʘʤʠ (ʤʦʥʦ-, ʜʠ- ʠ ʪʨʠʛʣʠʮʝʨʠʜʘʤʠ), ʬʦʩʬʘʪʠʜʘʤʠ, ʛʣʶʢʦʣʠʧʠʜʘʤʠ, 

ʪʦʢʦʬʝʨʦʣʦʤ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʞʠʨʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ.  

ʃʠʧʠʜʳ ʨʞʘʥʦʛʦ ʠ ʧʰʝʥʠʯʥʦʛʦ ʭʣʝʙʘ ʩʦʜʝʨʞʘʪ ʚ ʦʩʥʦʚʥʦʤ ʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʠ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʝʟʘʤʝʥʠʤʫʶ ʣʠʥʦʣʝʚʫʶ ʢʠʩʣʦʪʫ. ɺ ʨʞʘʥʦʤ ʭʣʝʙʝ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50%, ʘ ʚ 

ʧʰʝʥʠʯʥʦʤ 40-45% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʩʦʨʪʘ ʤʫʢʠ 

ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ. ɿʘ ʩʯʝʪ ʭʣʝʙʘ, ʧʦʪʨʝʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʚ ʧʦ-

ʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪʘʭ, ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 49%. 

ʌʦʩʬʦʣʠʧʠʜʳ ʠ ʛʣʶʢʦʣʠʧʠʜʳ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 30% ʣʠʧʠʜʦʚ ʧʰʝʥʠʮʳ ʠ ʨʞʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʯʝʩʪʚʘ ʭʣʝʙʘ [30,31]. 

ʃʠʧʠʜʳ ʦʙʨʘʟʫʶʪ ʩ ʙʝʣʢʘʤʠ ʠ ʫʛʣʝʚʦʜʘʤʠ ʩʚʷʟʠ, ʧʦʚʳʰʘʶʪ ʧʣʘʩʪʠʯʥʦʩʪʴ ʪʝʩʪʘ ʠ ʫʣʫʯʰʘʶʪ 

ʢʘʯʝʩʪʚʦ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ. 

ʍʣʝʙ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʚʠʪʘʤʠʥʦʚ ʈʈ ʠ ʛʨʫʧʧʳ ɺ, ʚ ʥʝʤ ʦʪʩʫʪʩʪʚʫʶʪ ʚʠʪʘʤʠʥʳ ʉ, A, D. ɺ 

ʪʘʙʣʠʮʝ 5 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʩʦʜʝʨʞʘʥʠʠ ʚʠʪʘʤʠʥʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʘʭ ʭʣʝʙʘ. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ 

ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʭʣʝʙʝ, ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʠ ʩʦʨʪʘ ʤʫʢʠ. 

 

 

http://www.znaytovar.ru/s/saxar2.html
http://www.znaytovar.ru/s/Stroenie-zerna.html
http://www.znaytovar.ru/new876.html
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http://www.znaytovar.ru/new571.html
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ʊʘʙʣʠʮʘ 5 ï ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ ʚ ʭʣʝʙʝ ʠʟ ʤʫʢʠ ʢʨʫʧʥʳʭ ʩʦʨʪʦʚ 

 (ʤʛ ʥʘ 100 ʛ ʧʨʦʜʫʢʪʘ) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʭʣʝʙʘ ɺ1 ɺ2 ʈʈ 

ʍʣʝʙ ʨʞʘʥʦʡ ʠʟ ʦʙʦʡʥʦʡ ʤʫʢʠ 0,18 0,11 0,67 

ʍʣʝʙ ʨʞʘʥʦʡ ʠʟ ʩʝʷʥʦʡ ʤʫʢʠ 0,08 0,05 0,63 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ ʠʟ ʦʙʦʡʥʦʡ ʤʫʢʠ 0,21 0,12 2,81 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ ʠʟ ʤʫʢʠ 2-ʛʦ ʩʦʨʪʘ 0,23 0,10 1,92 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ ʠʟ ʤʫʢʠ 1-ʛʦ ʩʦʨʪʘ 0,16 0,08 1,54 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ ʠʟ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ 0,11 0,06 0,92 

 

ɺ ʭʣʝʙʝ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʝ ʚʠʪʘʤʠʥʦʚ ʈʈ ʠ ɺ1 ʯʝʤ ʚ ʨʞʘʥʦʤ ʭʣʝʙʝ. ʉ 

ʧʦʚʳʰʝʥʠʝʤ ʩʦʨʪʘ ʤʫʢʠ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ ʚʠʪʘʤʠʥʦʚ ʚ ʭʣʝʙʝ (ʢʘʢ ʚ ʨʞʘʥʦʤ, ʪʘʢ ʠ ʧʰʝʥʠʯʥʦʤ) ʨʝʟʢʦ 

ʩʥʠʞʘʝʪʩʷ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ ʚ ʭʣʝʙʝ ʦʢʘʟʳʚʘʝʪ ʪʝʭʥʦʣʦʛʠʷ ʝʛʦ ʧʨʠʛʦʪʦʚ-

ʣʝʥʠʷ. ʇʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʪʝʩʪʘ ʥʘ ʜʨʦʞʞʘʭ ʠ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʟʘʢʚʘʩʢʘʭ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ. ʇʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʪʝʩʪʘ ʥʘ ʭʠʤʠʯʝʩʢʠʭ ʨʘʟʨʳʭʣʠʪʝʣʷʭ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʠʪʘʤʠ-

ʥʘ B1 ʨʘʟʨʫʰʘʝʪʩʷ. 

ʇʨʠ ʭʨʘʥʝʥʠʠ ʭʣʝʙʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ, ʦʩʦʙʝʥʥʦ ʨʠʙʦʬʣʘʚʠʥʘ (ɺ2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʞʘʥʦʡ ʠ ʧʰʝʥʠʯʥʳʡ ʭʣʝʙ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ ʚʠʪʘʤʠʥʝ 

B1 ï ʥʘ 25-40%; ɺ2 ï ʥʘ 17-32%; ʈʈ ï ʥʘ 15-100% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʠʟ ʢʘʢʦʛʦ ʩʦʨʪʘ ʤʫʢʠ ʠʟʛʦ-

ʪʦʚʣʝʥ ʭʣʝʙ. 

ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʤʘ. 

ɺ ʭʣʝʙʝ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʩʦʜʝʨʞʘʪʩʷ ʢʘʣʠʡ, ʬʦʩʬʦʨ, ʤʘʛʥʠʡ, ʢʘʣʴʮʠʡ, ʥʘʪʨʠʡ, 

ʭʣʦʨ, ʚ ʤʝʥʴʰʠʭ ï ʞʝʣʝʟʦ, ʮʠʥʢ, ʤʘʨʛʘʥʝʮ, ʤʝʜʴ ʠ ʜʨ. ɼʘʥʥʳʝ ʦ ʩʦʜʝʨʞʘʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 6.  

 

ʊʘʙʣʠʮʘ 6 ï ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʟʜʝʣʠʷ ʉʦʨʪ ʤʫʢʠ ɺʣʘʞʥʦʩʪʴ,% 
ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ 

ʢʢʘʣ ʢɼʞ 

ʍʣʝʙ ʨʞʘʥʦʡ ʦʙʦʡʥʘʷ 47,5 190 795 

ʍʣʝʙ ʨʞʘʥʦʡ ʩʝʷʥʘʷ 42,4 214 895 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ ʦʙʦʡʥʘʷ 44,3 203 849 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ 2 41,2 220 920 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ 1 39,5 226 946 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ ʚʳʩʰʠʡ 37,8 233 975 

ɹʫʣʢʠ ʛʦʨʦʜʩʢʠʝ 1 34,3 254 1063 

ʉʜʦʙʘ 1 29,0 288 1205 

ɹʫʣʢʠ ʧʦʚʳʰʝʥʥʦʡ ʢʘʣʦʨʠʡʥʦʩʪʠ 1 23,0 331 1385 

ɹʘʨʘʥʢʠ ʧʨʦʩʪʳʝ 1 17,0 312 1305 

ʉʫʭʘʨʠ ʩʜʦʙʥʳʝ ʚʳʩʰʠʡ 8,0 397 1661 

 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʠ ʩʦʨʪʘ 

ʤʫʢʠ, ʠʟ ʢʦʪʦʨʳʭ ʦʥ ʠʟʛʦʪʦʚʣʝʥ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʚ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʷʭ ʠʟ ʤʫʢʠ ʛʨʫʙʦʛʦ ʧʦ-

ʤʦʣʘ. 

ʉʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʟʘ ʩʯʝʪ ʭʣʝʙʘ ʧʦʢʨʳʚʘʝʪ-

ʩʷ: ʚ ʢʘʣʴʮʠʠ ï ʥʘ 13-20%; ʬʦʩʬʦʨʝ ï ʥʘ 30-60%; ʤʘʛʥʠʠ ï ʥʘ 21-49%; ʞʝʣʝʟʝ ï ʥʘ 50-70%. 

ʂʘʣʴʮʠʷ ʚʦ ʚʩʝʭ ʩʦʨʪʘʭ ʭʣʝʙʘ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʪʘʢʞʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʣʴʮʠʷ ʠ 

ʬʦʩʬʦʨʘ, ʯʘʩʪʴ ʬʦʩʬʦʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʚʠʜʝ ʬʠʪʠʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʫʩʚʦʷʝʤʦʩʪʴ 

ʢʘʣʴʮʠʷ ʚ ʧʠʱʝ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʚʣʘʞʥʦʩʪʠ ʤʷʢʠʰʘ 

ʭʣʝʙʘ (ʯʝʤ ʙʦʣʴʰʝ ʚʣʘʞʥʦʩʪʴ, ʪʝʤ ʥʠʞʝ ʢʘʣʦʨʠʡʥʦʩʪʴ), ʦʪ ʨʝʮʝʧʪʫʨʳ. ɺʥʝʩʝʥʠʝ ʚ ʪʝʩʪʦ ʩʘʭʘʨʘ ʠ ʞʠ-

ʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠʟʜʝʣʠʡ. 

ʋʩʚʦʷʝʤʦʩʪʴ ʭʣʝʙʥʳʭ ʠʟʜʝʣʠʡ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘ-

ʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʤʷʢʠʰʘ ʭʣʝʙʘ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

ɹʝʣʢʠ ʭʣʝʙʘ ʫʩʚʘʠʚʘʶʪʩʷ ʥʘ 70-85%, ʞʠʨʳ ï 92-95%, ʫʛʣʝʚʦʜʳ ï 94-98%. 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʦʨʪʦʚʳʭ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʚʠʥ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʘʨʦʤʘʪ ʠ ʚʢʫʩ ʚʠʥʘ ʦʢʘʟʳʚʘʶʪ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʩ ʫʯʘʩʪʠʝʤ 

ʜʨʦʞʞʝʡ, ʢʘʢ ʧʨʠ ʙʨʦʞʝʥʠʠ ʩʫʩʣʘ, ʪʘʢ ʠ ʧʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʙʦʪʢʘʭ, ʧʨʦʚʦʜʠʤʳʭ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʚʠʥ. ʇʨʠʚʝʜʝʥʳ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʠʥʦʤʘʪʝ-

ʨʠʘʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʙʣʦʯʥʦʝ ʚʠʥʦ, ʩʳʨʴʝ, ʚʠʥʦʤʘʪʝʨʠʘʣ, ʢʘʯʝʩʪʚʦ, ʧʨʦʠʟʚʦʜʩʪʚʦ. 
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Annotation 

The work is devoted to the study of varietal fruit and berry wines. It has been established that the 

greatest impact on the aroma and taste of wine is exerted by biochemical processes occurring with the partic-

ipation of yeast, both during the fermentation of the must and during technological processing carried out to 

obtain certain types of wines. The chemical composition and quality indicators of wine material are given. 

Key words: apple wine, raw materials, wine material, quality, production. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ 90-95% ʦʙʲʝʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʧʣʦʜʦʚ ʩʦʩʪʘʚʣʷʶʪ ʷʙʣʦʢʠ. ʆʜʥʘʢʦ ʘʩʩʦʨʪʠʤʝʥʪ ʚʠʥ 

ʥʘ ʷʙʣʦʯʥʦʡ ʦʩʥʦʚʝ ʜʦʚʦʣʴʥʦ ʦʜʥʦʦʙʨʘʟʝʥ. ʆʩʥʦʚʥʫʶ ʤʘʩʩʫ ʩʦʩʪʘʚʣʷʶʪ ʢʫʧʘʞʥʳʝ ʚʠʥʘ ʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʨʪʦʚʳʝ ʚʠʥʘ ʠʟ ʷʛʦʜ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʝ ʠʤʝʶʪ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʚʳʧʫʩʢʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʚʠʥ ʜʦʣʞʥʦ ʠʜʪʠ ʧʦ ʧʫʪʠ ʨʘʩ-

ʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʨʠʛʠʥʘʣʴʥʳʭ ʚʠʥ ʥʘ ʷʙʣʦʯʥʦʡ ʦʩʥʦʚʝ [2]. 

ɿʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʠʥʘ ʫʣʫʯʰʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʥʘʪʫʨʘʣʴʥʳʝ. ʆʜʥʘ-

ʢʦ ʠʟ-ʟʘ ʙʦʣʴʰʦʡ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʤʘʣʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʲʝʤ ʷʙʣʦʯʥʳʭ ʚʠʥ, ʚʳʧʫʩʢʘʝʤʳʭ ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʭʝʤʘʤ, ʝʱʝ ʦʛʨʘʥʠʯʝʥ. 

mailto:dinakbgsha77@mail.ru
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘʠʙʦʣʴʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʘʨʦʤʘʪ ʠ ʚʢʫʩ ʚʠʥʘ ʦʢʘʟʳʚʘʶʪ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦ-

ʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʩ ʫʯʘʩʪʠʝʤ ʜʨʦʞʞʝʡ ʢʘʢ ʧʨʠ ʙʨʦʞʝʥʠʠ ʩʫʩʣʘ, ʪʘʢ ʠ ʧʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘ-

ʙʦʪʢʘʭ, ʧʨʦʚʦʜʠʤʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʚʠʥ. 

ʉ ʮʝʣʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʷʙʣʦʯʥʦ-

ʛʦ ʚʠʥʘ, ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʭʝʤʘ ʚʳʜʝʨʞʢʠ ʷʙʣʦʯʥʦʛʦ ʚʠʥʦʤʘʪʝʨʠʘʣʘ ʢʨʝʧʦʩʪʴʶ 17% ʦʙ. ʧʦʜ ʭʝʨʝʩʥʦʡ 

ʧʣʝʥʢʦʡ ʚ ʝʤʢʦʩʪʠ ʩ ʚʦʟʜʫʰʥʦʡ ʢʘʤʝʨʦʡ 8% ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʥʦʚʣʝʥʠʝʤ ʩʨʝʜʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʝ-

ʨʝʟ 100 ʠ 160 ʜʥʝʡ ʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʨʠ 60 Üʉ ʚ ʪʝʯʝʥʠʝ 12 ʩʫʪ. 

ɸʥʘʣʠʟ ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʘʚʪʦʨʘʤʠ, ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʜʝʨʞʢʠ ʚʠ-

ʥʦʤʘʪʝʨʠʘʣʘ ʧʦʜ ʧʣʝʥʢʦʡ ʢʦʣʠʯʝʩʪʚʦ ʘʣʴʜʝʛʠʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 48 ʜʦ 870 ʤʛ/ʣ, ʘʮʝʪʘʣʝʡ ï ʩ 4,1 ʜʦ 

76,9 ʤʛ/ʣ. 

ʇʦʣʫʯʝʥʥʳʝ ʚʠʥʦʤʘʪʝʨʠʘʣʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʚʪʦʨʘʤʠ ʚ ʢʫʧʘʞʘʭ ʢʨʝʧʢʦʛʦ ʠ ʩʣʘʜʢʦʛʦ ʷʙ-

ʣʦʯʥʦʛʦ ʚʠʥʘ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʃ.ɻ. ɸʨʫʪʶʥʷʥ, ɽ.ʉ. ɼʨʙʦʛʣʘʚʦʤ ʠ ɸ.ɺ. ʐʘʭʝʩʫʚʘʨʷʥ. ɺʩʝ 

ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ, ʧʦʜʚʝʨʛʥʫʪʳʝ ʜʝʡʩʪʚʠʶ ʭʝʨʝʩʥʳʭ ʜʨʦʞʞʝʡ, ʠʤʝʣʠ ʦʨʠʛʠʥʘʣʴʥʳʡ ʚʢʫʩ ʠ ʙʫʢʝʪ ʠ 

ʙʳʣʠ ʦʮʝʥʝʥʳ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʥʘ 0,3-1,0 ʙʘʣʣʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ 

ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʷʙʣʦʯʥʳʭ ʚʠʥ ʤʦʞʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʳʩʠʪʴ, ʠʩ-

ʧʦʣʴʟʫʷ ʦʢʠʩʣʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʭʝʨʝʩʥʳʭ ʜʨʦʞʞʝʡ. 

ʄʝʪʦʜ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʘʚʪʦʣʠʟʘ ʜʨʦʞʞʝʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʷʙʣʦʯʥʳʭ ʚʠʥ ʙʳʣ ʧʨʠʤʝʥʝʥ ʚʧʝʨʚʳʝ 

ʊ.ʌ. ʁʦʢʘʥʪʘʡʪʝ, ɿ.ɹ. ʄʘʢʰʪʷʣʝʥʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʪʠ ʘʚʪʦʨʳ ʜʣʷ 

ʙʨʦʞʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʚʳʜʝʨʞʢʠ ʚʠʥʘ ʥʘ ʜʨʦʞʞʘʭ ʧʨʠʤʝʥʠʣʠ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʚʠʥʥʳʭ ʜʨʦʞʞʝʡ, 

ʥʝ ʦʙʣʘʜʘʶʱʠʭ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ [1]. 

ɹʦʯʢʠ ʟʘʧʦʣʥʷʣʠ ʥʘ 80% ʠʭ ʦʙʲʝʤʘ ʩʫʭʠʤ ʧʦʜʩʧʠʨʪʦʚʘʥʥʳʤ ʷʙʣʦʯʥʳʤ ʚʠʥʦʤʘʪʝʨʠʘʣʦʤ, ʧʨʠ 

ʵʛʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʚʚʦʜʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʞʠʭ ʜʨʦʞʞʝʡ. ʆʧʳʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ 

ʚʳʜʝʨʞʢʝ ʩʫʭʠʭ ʷʙʣʦʯʥʳʭ ʚʠʥʦʤʘʪʝʨʠʘʣʦʚ, ʧʦʜʩʧʠʨʪʦʚʘʥʥʳʭ ʜʦ 14,5% ʦʙ., ʥʘ ʜʨʦʞʞʝʚʳʭ ʦʩʘʜʢʘʭ ʚ 

ʪʝʯʝʥʠʝ 6 ʤʝʩ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 18-20Üʉ ʚ ʫʩʣʦʚʠʷʭ ʘʵʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʚʠʥʘ ʩ ʷʙʣʦʯʥʳʤʠ 

ʠ ʭʝʨʝʩʥʳʤʠ ʪʦʥʘʤʠ ʚ ʘʨʦʤʘʪʝ ʠ ʚʦ ʚʢʫʩʝ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʜʝʛʠʜʦʚ ʚ ʦʧʳʪʥʳʭ ʚʠʥʘʭ 

ʩʦʩʪʘʚʣʷʣʦ 214 ʤʛ/ʣ ʧʨʠ ʥʘʣʠʯʠʠ 126 ʤʣʥ./ʤʣ ʜʨʦʞʞʝʚʳʭ ʢʣʝʪʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ ʚʳʜʝʨʞʢʝ ʚʠʥʘ ʧʦʜ ʭʝʨʝʩʥʦʡ ʧʣʝʥʢʦʡ ʚ ʥʝʧʦʣ-

ʥʦʡ ʝʤʢʦʩʪʠ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʧʨʦʪʝʢʘʶʪ ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʘʣʴʜʝʛʠʜʦʦʙʨʘʟʦ-

ʚʘʥʠʶ, ʘ ʧʨʠ ʚʳʜʝʨʞʢʝ ʚʠʥʦʤʘʪʝʨʠʘʣʘ ʥʘ ʜʨʦʞʞʝʚʦʤ ʦʩʘʜʢʝ ʧʨʝʦʙʣʘʜʘʶʪ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦ-

ʮʝʩʩʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʶ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʨʦʤʘʪʘ 

ʠ ʚʢʫʩʘ ʭʝʨʝʩʘ; ʦʙʨʘʟʦʚʘʥʠʝ ʘʣʴʜʝʛʠʜʦʚ ʧʨʠ ʵʪʦʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʆʙʱʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʠ, ʤʘʣʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʫʩʪʘʥʦʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʚʝʨʭ-

ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʜʨʦʞʞʝʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʰʘʤʧʘʥʩʢʦʛʦ ʠ ʭʝʨʝʩʘ. ʀʤʤʦʙʠʣʠʟʦ-

ʚʘʥʥʳʝ ʥʘ ʥʘʩʘʜʢʝ ʜʨʦʞʞʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶʪ ʩʚʦʶ ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʩʪʚʫ-

ʶʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʧʨʦʪʝʢʘʥʠʶ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʠʥʝ. 

ɺ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʭʝʨʝʩʘ ʄʦʩʢʦʚʩʢʠʤ 

ʬʠʣʠʘʣʦʤ ɺʅʀʀɺʠɺ çʄʘʛʘʨʘʯè, ʩʦʚʤʝʩʪʥʦ ʩ ʆʪʨʘʩʣʝʚʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʠʩʪʳʭ ʚʠʥ, ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʝʨʝʩʘ ʚ ʫʩʣʦʚʠʷʭ ʩʚʝʨʭʚʳʩʦ-

ʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʨʦʞʞʝʡ, ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʥʘ ʥʘʩʘʜʢʝ, ʧʨʠ ʩʦʚʤʝʱʝʥʠʠ ʚ ʦʜʥʦʤ ʘʧʧʘʨʘʪʝ ʦʢʠʩ-

ʣʠʪʝʣʴʥʦʡ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩʪʘʜʠʡ ʭʝʨʝʩʦʚʘʥʠʷ. ʇʨʠʩʫʪʩʪʚʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʳʭ ʠ ʘʚʪʦʣʠʟʠʨʦ-

ʚʘʥʥʳʭ ʭʝʨʝʩʥʳʭ ʜʨʦʞʞʝʡ ʧʨʠʚʦʜʠʪ ʢ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʘʵʨʦʙʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʢʣʝʪʢʠ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʘʨʦʤʘʪ ʠ ʚʢʫʩ ʭʝʨʝʩʘ. ɺʠʥʦ ʧʨʠʦʙʨʝʪʘʝʪ ʠʥʪʝʥʩʠʚʥʳʝ 

ʛʘʨʤʦʥʠʯʥʳʝ ʭʝʨʝʩʥʳʝ ʪʦʥʘ ʚ ʙʫʢʝʪʝ ʠ ʚʢʫʩʝ. 

ʕʪʦʪ ʞʝ ʧʨʠʥʮʠʧ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʷʙʣʦʯʥʦʛʦ ʚʠʥʘ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʳʜʝʨʞʢʫ ʷʙʣʦʯʥʦʛʦ ʚʠʥʦʤʘʪʝʨʠʘʣʘ ʩ ʩʦʜʝʨʞʘʥʠ-

ʝʤ ʩʧʠʨʪʘ 16% ʦʙ. ʚ ʘʧʧʘʨʘʪʝ ʩ ʜʨʦʞʞʘʤʠ, ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʤʠ ʥʘ ʥʘʩʘʜʢʝ, ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 

ʘʵʨʘʮʠʠ ʚʠʥʦʤʘʪʝʨʠʘʣʘ ʚʦʟʜʫʭʦʤ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ. ɺʠʥʦʤʘʪʝʨʠʘʣ ʢʨʝʧʦ-

ʩʪʴʶ 16% ʦʙ. ʧʦʩʣʝ ʧʘʩʪʝʨʠʟʘʮʠʠ ʧʦʜʘʚʘʣʠ ʚ ʥʠʞʥʶʶ ʯʘʩʪʴ ʘʧʧʘʨʘʪʘ ʠ ʧʦʩʣʝ ʚʳʜʝʨʞʢʠ ʦʪʙʠʨʘʣʠ 

ʥʝʧʨʝʨʳʚʥʦ ʠʟ ʚʝʨʭʥʝʡ ʯʘʩʪʠ [2]. ɺʦʟʜʫʭ ʚ ʘʧʧʘʨʘʪ ʧʦʜʘʚʘʣʠ ʦʪ ʤʠʢʨʦʢʦʤʧʨʝʩʩʦʨʘ ʯʝʨʝʟ ʢʝʨʘʤʠʯʝ-

ʩʢʫʶ ʥʘʩʘʜʢʫ ʠʟ ʨʘʩʯʝʪʘ 0,25 ʣ/ʣ-ʯ. ʊʝʤʧʝʨʘʪʫʨʫ ʚ ʫʩʪʘʥʦʚʢʝ ʧʦʜʜʝʨʞʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʚʦʜʷʥʦʡ ʨʫ-

ʙʘʰʢʠ ʥʘ ʫʨʦʚʥʝ 17-19Üʉ. ɺ ʧʫʩʢʦʚʦʡ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʜʨʦʞʞʠ ʚʥʦʩʠʣʠ ʠʟ ʨʘʩʯʝʪʘ 400 ʤʣʥ. 

ʢʣʝʪʦʢ/ʤʣ ʚ ʟʦʥʝ ʥʘʧʦʣʥʠʪʝʣʝʡ ʦʧʳʪʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʟʘʪʝʤ ʧʦʜʘʚʘʣʠ ʚ ʘʧʧʘʨʘʪ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʠ ʩʥʠ-

ʞʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʣʴʜʝʛʠʜʦʚ ʥʠʞʝ 350 ʤʛ/ʣ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʧʧʘʨʘʪʘ ʠʩ-
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ʭʦʜʠʣʠ ʠʟ ʢʦʣʠʯʝʩʪʚʘ ʥʘʢʦʧʣʝʥʥʳʭ ʟʘ ʩʫʪʢʠ ʘʣʴʜʝʛʠʜʦʚ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʠʥʦʤʘʪʝ-

ʨʠʘʣʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʘʧʧʘʨʘʪʘ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʘʣʴʜʝʛʠʜʦʚ ʚ ʚʠʥʦʤʘʪʝʨʠʘʣʝ 

ʉʫʪʦʯʥʳʡ ʦʪʙʦʨ ʚʠʥʦʤʘʪʝʨʠʘʣʘ,% 

ʉʦʜʝʨʞʘʥʠʝ, ʤʛ/ʣ 

ʇʨʠʤʝʯʘʥʠʝ ʩʚʦʙʦʜʥʳʭ 

ʘʣʴʜʝʛʠʜʦʚ 

ʩʚʷʟʘʥʥʳʭ 

ʘʣʴʜʝʛʠʜʦʚ 

8,3 840,5 150,4  

10,0 686,6 162,2  

16,7 524,7 121,6 ʏʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʧʫʩʢʘ 

16,7 527,8 120,1 ʏʝʨʝʟ ʜʚʘ ʤʝʩʷʮʘ ʧʦʩʣʝ ʧʫʩʢʘ 

16,7 545,4 168,4 ʏʝʨʝʟ ʪʨʠ ʤʝʩʷʮʘ ʧʦʩʣʝ ʧʫʩʢʘ 

20,8 474,4 130,4  

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʘʣʴʜʝʛʠʜʦʚ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ. ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʢʦʣʠʯʝʩʪʚʦ ʦʪʙʠʨʘʝʤʦʛʦ ʚʠʥʦʤʘʪʝʨʠʘʣʘ ʩʢʘʟʳʚʘ-

ʝʪʩʷ ʥʘ ʩʦʜʝʨʞʘʥʠʠ ʩʚʷʟʘʥʥʳʭ ʘʣʴʜʝʛʠʜʦʚ. 

ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʩʚʦʙʦʜʥʳʭ ʘʣʴʜʝʛʠʜʦʚ ʤʝʥʝʝ 350 ʤʛ/ʣ ʚʠʥʦʤʘʪʝʨʠʘʣ ʧʦʨʫʯʘʣʩʷ ʛʨʫʙʳʡ, ʥʝ-

ʛʘʨʤʦʥʠʯʥʳʡ, ʧʨʦʩʪʦʡ, ʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʰʝ 700 ʤʛ/ʣ ʚ ʥʝʤ ʥʘʙʣʶʜʘʣʩʷ ʩʠʣʴʥʳʡ ʘʣʴʜʝʛʠʜʥʳʡ 

ʪʦʥ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʘ ʨʘʙʦʪʳ ʘʧʧʘʨʘʪʘ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʢʘʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ, 

ʧʨʦʰʝʜʰʝʛʦ ʚʳʜʝʨʞʢʫ ʚ ʘʧʧʘʨʘʪʝ, ʧʦʩʪʝʧʝʥʥʦ ʫʣʫʯʰʘʣʦʩʴ ʠ ʢ ʢʦʥʮʫ ʪʨʝʪʴʝʛʦ ʤʝʩʷʮʘ ʩʪʘʙʠʣʠʟʠʨʦ-

ʚʘʣʦʩʴ. ʀʟ ʚʠʥʦʤʘʪʝʨʠʘʣʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʚʦʙʦʜʥʳʭ ʠ ʩʚʷʟʘʥʥʳʭ ʘʣʴʜʝʛʠʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 523,6 ʠ 

181,2 ʤʛ/ʣ ʛʦʪʦʚʠʣʠ ʢʫʧʘʞʠ ʷʙʣʦʯʥʦʛʦ ʚʠʥʘ ʩ ʢʦʥʜʠʮʠʷʤʠ 18% ʦʙ. ʩʧʠʨʪʘ, 5 ʛ/100 ʤʣ ʩʘʭʘʨʘ ʠ ʪʠʪ-

ʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ 5 ʛ/ʣ. 50% ʢʘʞʜʦʛʦ ʢʫʧʘʞʘ ʦʙʨʘʙʘʪʳʚʘʣʠ ʪʝʧʣʦʤ ʧʨʠ 40Üʉ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ. 

ʇʦʩʣʝ 30-ʜʥʝʚʥʦʛʦ ʦʪʜʳʭʘ ʢʫʧʘʞʝʡ ʧʨʦʚʦʜʠʣʠ ʜʝʛʫʩʪʘʮʠʶ [3]. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʦ ʷʙʣʦʯʥʦʝ ʢʨʝʧʢʦʝ 

ʚʠʥʦ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʝ ʠʟ ʩʙʨʦʞʝʥʥʦ-ʩʧʠʨʪʦʚʘʥʥʳʭ ʩʦʢʦʚ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʢʦʥʜʠʮʠʷʤʠ 

ʧʦ ʩʧʠʨʪʫ, ʩʘʭʘʨʫ ʠ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ, ʠʜʝʥʪʠʯʥʳʤʠ ʢʦʥʜʠʮʠʷʤ ʦʧʳʪʥʳʭ ʚʠʥ. 

ʆʧʦʨʥʳʝ ʦʙʨʘʟʮʳ ʚʠʥʘ ʙʳʣʠ ʧʦʣʥʳʤʠ, ʛʘʨʤʦʥʠʯʥʳʤʠ, ʩ ʦʨʠʛʠʥʘʣʴʥʳʤ ʙʫʢʝʪʦʤ ʠ ʚʢʫʩʦʤ. 

ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ (ʛʨʫʙʳʡ, ʧʨʦʩʪʦʡ) ʙʳʣ ʦʮʝʥʝʥ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʠʥʦʤʘʪʝʨʠʘʣʘ ʜʦ ʠ ʧʦʩʣʝ ʬʝʨʤʝʥʪʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʠʥʦʤʘʪʝʨʠʘʣʘ 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʀʩʭʦʜʥʳʡ 

ʚʠʥʦʤʘʪʝʨʠʘʣ 

ɺʠʥʦʤʘʪʝʨʠʘʣ ʧʦʩʣʝ ʚʳʜʝʨʞʢʠ ʚ 

ʘʧʧʘʨʘʪʝ ʩ ʥʘʩʘʜʢʦʡ 

ʊʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, ʛ/ʣ 3,36 4,62 

pH 3,84 3,71 

ʉʚʦʙʦʜʥʳʝ ʢʠʩʣʦʪʳ   

ʉʚʷʟʘʥʥʳʝ ʢʠʩʣʦʪʳ   

ʉʦʜʝʨʞʘʥʠʝ, ʤʛ/ʣ: 

ʦʙʱʝʛʦ ʘʟʦʪʘ 86 104 

ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ 5,3 6,7 

ʘʤʠʥʥʦʛʦ ʘʟʦʪʘ 27 48 

 

ʉʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʷ ʨʅ ʧʨʠ ʚʳʜʝʨʞʢʝ ʚʠʥʦʤʘʪʝʨʠʘʣʘ ʩ ʫʯʘʩʪʠʝʤ ʜʨʦʞʞʝʡ, ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ 

ʥʘ ʥʘʩʘʜʢʝ, ʢʦʨʨʝʣʠʨʦʚʘʣʘʩʴ ʩ ʫʩʠʣʝʥʠʝʤ ʢʠʩʣʦʪʥʦʩʪʠ ʚʦ ʚʢʫʩʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʩʚʷʟʘʥʥʳʭ ʢʠʩʣʦʪ ʙʳʣʦ ʚʳʰʝ ʚ ʠʩʭʦʜʥʦʤ ʦʙʨʘʟʮʝ. ʉʦʜʝʨʞʘʥʠʝ ʚʩʝʭ ʬʦʨʤ ʘʟʦʪʠʩʪʳʭ ʚʝ-

ʱʝʩʪʚ ʧʨʠ ʚʳʜʝʨʞʢʝ ʚʠʥʦʤʘʪʝʨʠʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʩʚʝʨʭʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʨʦʞʞʝʡ ʚʦʟʨʘʩʪʘʣʦ, 

ʩʨʝʜʠ ʥʠʭ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʤʠʥʥʦʛʦ ʘʟʦʪʘ. 

ʇʦʩʢʦʣʴʢʫ ʚʳʜʝʨʞʢʘ ʷʙʣʦʯʥʦʛʦ ʚʠʥʦʤʘʪʝʨʠʘʣʘ ʚ ʘʧʧʘʨʘʪʝ ʩ ʥʘʩʘʜʢʦʡ ʧʨʦʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ 

ʩʚʝʨʭʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʨʦʞʞʝʡ, ʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ 

ʦʙʨʘʱʝʥʦ ʥʘ ʫʩʣʦʚʠʷ ʨʘʟʤʥʦʞʝʥʠʷ ʜʨʦʞʞʝʡ ʚ ʜʨʦʞʞʝʛʝʥʝʨʘʪʦʨʝ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʣʠ ʙʳ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʜʨʦʞʞʝʡ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʤʘʢʩʠʤʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ 

ʨʘʙʦʪʳ ʚ ʘʧʧʘʨʘʪʝ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʫ ʜʨʦʞʞʝʡ ʍʝʨʝʩ-96ʂ, ʚʟʷʪʫʶ ʠʟ ʤʫʟʝʷ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ, ʛʜʝ 

ʦʥʘ ʭʨʘʥʠʣʘʩʴ ʥʘ ʚʠʥʦʛʨʘʜʥʦʤ ʚʠʥʦʤʘʪʝʨʠʘʣʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʧʠʨʪʘ 16-17% ʦʙ. ʆʪʩʝʷʥʥʘʷ ʢʫʣʴʪʫʨʘ 

ʜʨʦʞʞʝʡ ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ ʥʘ ʷʙʣʦʯʥʳʡ ʚʠʥʦʤʘʪʝʨʠʘʣ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʧʠʨʪʘ 10 ʠ 16% ʦʙ. ʩʦʦʪʚʝʪʩʪ-
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ʚʝʥʥʦ, ʘ ʪʘʢʞʝ ʥʘ ʷʙʣʦʯʥʳʡ ʩʦʢ. ʆʙʨʘʟʦʚʘʥʠʝ ʧʣʝʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʷʙʣʦʯʥʦʛʦ ʚʠʥʦʤʘʪʝʨʠʘʣʘ ʧʨʦ-

ʭʦʜʠʣʦ ʛʦʨʘʟʜʦ ʤʝʜʣʝʥʥʝʝ, ʠ ʨʦʩʪ ʧʣʝʥʢʠ ʙʳʣ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʠʥʦʛʨʘʜʥʳʤ ʚʠʥʦʤʘ-

ʪʝʨʠʘʣʦʤ. ʆʜʥʘʢʦ ʟʘʙʨʘʞʠʚʘʥʠʝ ʷʙʣʦʯʥʦʛʦ ʩʦʢʘ ʧʦ ʩʨʦʢʘʤ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʚʠʥʦʛʨʘʜʥʦʛʦ. 

ɿʘʪʝʤ ʜʚʫʭʩʫʪʦʯʥʫʶ ʢʫʣʴʪʫʨʫ ʭʝʨʝʩʥʳʭ ʜʨʦʞʞʝʡ ʚʥʦʩʠʣʠ ʚ ʷʙʣʦʯʥʳʡ ʩʦʢ ʠ ʚʠʥʦʤʘʪʝʨʠʘʣ ʨʘʟ-

ʣʠʯʥʦʡ ʩʧʠʨʪʫʦʟʥʦʩʪʠ ʠ ʩʘʭʘʨʠʩʪʦʩʪʠ. ʂʦʣʙʳ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʟʙʘʣʪʳʚʘʣʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝ-

ʥʠʷ ʜʨʦʞʞʝʡ ʧʦʜʩʯʠʪʳʚʘʣʠ ʥʘ ʰʝʩʪʳʝ ʩʫʪʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ ʜʨʦʞʞʝʡ ʷʚʣʷʝʪʩʷ 

ʷʙʣʦʯʥʳʡ ʩʦʢ, ʚ ʢʦʪʦʨʳʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʥʦʩʠʪʩʷ ʘʟʦʪʠʩʪʦʝ ʧʠʪʘʥʠʝ. ʇʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟ-

ʤʥʦʞʝʥʠʷ ʩʦʩʪʘʚʣʷʣ 27,8-30,0, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʩʨʝʜʝ 280-305 ʤʣʥ./ʤʣ ʜʨʦʞʞʝʚʳʭ 

ʢʣʝʪʦʢ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʘʩʝʚʘ ʜʨʦʞʞʝʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʧʨʝʜʣʘʛʘʝʤʳʤ ʫʩʣʦʚʠ-

ʷʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʦʙʥʦʚʣʝʥʠʝʤ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʥʪʝʥʩʠʬʠ-

ʢʘʮʠʠ ʧʨʦʮʝʩʩʘ. ʊʘʢ, ʝʩʣʠ ʚ ʦʧʳʪʝ ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʜʨʦʞʞʝʡ ʠʭ ʩʦʜʝʨ-

ʞʘʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 80 ʤʣʥ. ʢʣʝʪʦʢ/ʤʣ, ʪʦ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚ ʜʨʦʞʞʝʛʝʥʝʨʘʪʦʨʝ ʯʘʩʪʠ ʜʨʦʞʞʝʡ ʧʨʝʜʳ-

ʜʫʱʝʡ ʛʝʥʝʨʘʮʠʠ ʙʠʦʤʘʩʩʘ ʚʦʟʨʦʩʣʘ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ.  

ʉʙʨʦʞʝʥʥʳʡ ʜʦ 12% ʦʙ. ʩʧʠʨʪʘ ʚʠʥʦʤʘʪʝʨʠʘʣ ʜʦʢʨʝʧʣʷʣʠ ʜʦ 16% ʦʙ., ʧʦʩʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʦʙʨʘʙʦʪʢʠ ʧʘʩʪʝʨʠʟʦʚʘʣʠ ʧʨʠ 70-75Áʉ, ʩʦʙʠʨʘʣʠ ʚ ʥʘʢʦʧʠʪʝʣʴʥʦʡ ʝʤʢʦʩʪʠ ʠ ʠʟ ʥʝʝ ʜʦʟʠʨʫʶʱʠʤ ʥʘ-

ʩʦʩʦʤ ʥʝʧʨʝʨʳʚʥʦ ʧʦʜʘʚʘʣʠ ʥʘ ʬʝʨʤʝʥʪʘʮʠʶ ʚ ʥʠʞʥʶʶ ʯʘʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʵʤʘʣʠʨʦʚʘʥʥʦʛʦ ʨʝʟʝʨ-

ʚʫʘʨʘ ʚʤʝʩʪʠʤʦʩʪʴʶ 800 ʜʘʣ, ʟʘʧʦʣʥʝʥʥʦʛʦ ʥʘ 2/3 ʥʘʩʘʜʢʦʡ. ʌʝʨʤʝʥʪʘʮʠʶ ʚʠʥʦʤʘʪʝʨʠʘʣʘ ʚ ʨʝʟʝʨ-

ʚʫʘʨʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʡ ʘʵʨʘʮʠʠ ʚʦʟʜʫʭʦʤ ʠʟ ʨʘʩʯʝʪʘ 0,25-0,5 ʣ/ʣ-ʯ, ʪʝʤʧʝʨʘʪʫʨʫ ʩʨʝʜʳ 

ʚ ʨʝʟʝʨʚʫʘʨʝ ʧʦʜʜʝʨʞʠʚʘʣʠ ʚ ʧʨʝʜʝʣʘʭ 16-19Üʉ. ɺʠʥʦʤʘʪʝʨʠʘʣ, ʧʨʦʰʝʜʰʠʡ ʚʳʜʝʨʞʢʫ ʚ ʘʧʧʘʨʘʪʝ, 

ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʝ ʤʝʥʝʝ 350 ʤʛ/ʣ ʘʣʴʜʝʛʠʜʦʚ ʥʝʧʨʝʨʳʚʥʦ ʦʪʙʠʨʘʣʠ ʠʟ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʝʟʝʨʚʫʘʨʘ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 10-15% ʚ ʩʫʪʢʠ ʠ ʩʦʙʠʨʘʣʠ ʚ ʥʘʢʦʧʠʪʝʣʴʥʦʤ ʨʝʟʝʨʚʫʘʨʝ. ʇʦʣʫʯʝʥʥʳʡ ʚʠʥʦʤʘʪʝʨʠʘʣ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʫʧʘʞʘ ʩ ʢʦʥʜʠʮʠʷʤʠ ʧʦ ʩʧʠʨʪʫ 18% ʦʙ., ʩʘʭʘʨʫ ï 5 ʛ/100 ʤʣ ʠ ʪʠʪ-

ʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ï 5 ʛ/ʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʷʙʣʦʯʥʦʛʦ ʚʠʥʘ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʘʨʦʤʘʪʦʤ ʠ ʛʘʨ-

ʤʦʥʠʯʥʳʤ ʚʢʫʩʦʤ. ɺʳʜʝʨʞʢʘ ʚʠʥʦʤʘʪʝʨʠʘʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʥʘ ʥʘʩʘʜʢʝ 

ʜʨʦʞʞʝʡ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʟʜʫʭʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥ-

ʥʳʭ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʚʠʥ ʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʚʠʥ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʷʙʣʦʢ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɻʫʩʝʚ, ʄ. ɺ., ʄʠʥʝʝʚʘ, ʃ.ɸ. ɹʠʦʭʠʤʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʫʯʝʙ. ʧʦʩʦʙʠʝ. 4-ʝ ʠʟʜ., ʩʪʝʨ. - 

ʄ.: ɸʢʘʜʝʤʠʷ, 2003. - 464 ʩ. 

2. ʍʦʢʦʥʦʚ ɸ.ɹ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʚʠʥ // ʉʙʦʨʥʠʢ ʠʟ-

ʙʨʘʥʥʳʭ ʩʪʘʪʝʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ɻʅʀʀ çʅʘʮʨʘʟʚʠʪʠʝè. 2021. ʉ. 328-330. 

3. ʍʦʢʦʥʦʚʘ ʄ.ɹ., ʍʦʢʦʥʦʚ ɸ.ɹ. ʀʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʧʨʠ ʭʨʘʥʝʥʠʠ / 

ʉʙʦʨʥʠʢ ʠʟʙʨʘʥʥʳʭ ʩʪʘʪʝʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ, 2020. ʉ. 118-120. 

 

 

ʋɼʂ 635.6 

 

ʇʈʀʄɽʅɽʅʀɽ ʂʀʅʀʅʆɺʓʍ ʈɽɻʋʃʗʊʆʈʆɺ ʈʆʉʊɸ ʅɸ ʂʋʃʔʊʋʈɽ ʇɽʈʎɸ ʉʃɸɼʂʆɻʆ 

 

ʏʫʢʙʘʨ ʂ.ʊ.; 

ʜʦʮʝʥʪ, ʢ. ʩ/ʭ ʥʘʫʢ, 

ɸʙʭʘʟʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʉʫʭʫʤ); 

e-mail:kafedra.agronomia@yandex.ru 

ʍʘʤʦʢʦʚʘ ʀ.ʄ.; 

ɸʩʧʠʨʘʥʪʢʘ,  

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 

indiham77@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʢʠʥʠʥʦʚʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʧʝʨʮʘ ʩʣʘʜʢʦʛʦ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʘʛʨʦʪʝʭʥʠʢʝ ʨʝ-

ʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʮʠʪʦʢʠʥʠʥʦʚʦʡ ʧʨʠʨʦʜʳ. 

mailto:indiham77@mail.ru


69 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʬʦʩʵʪ, ʪʨʠʙʠʬʦʩ, ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʧʝʨʝʮ ʩʣʘʜʢʠʡ. 

 

APPLICATION OF KININ GROWTH REGULATORS IN SWEET PEPPER CULTURE  

 

Chukbar K.T. ; 

Associate Professor, Candidate of Agricultural Sciences 

Abkhaz State University (Sukhum); 

e-mail: kafedra.agronomia@yandex.ru 

Khamokova I.M.; 

postgraduate student  

Federal State Budgetary Educational Institution of Higher Education  

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia; 

indiham77@mail.ru 

 

Annotation 

The article shows the positive effect of kinin growth regulators on the growth and development of 

sweet pepper, as well as high economic efficiency with the use of cytokinin growth regulators in agricultural 

technology. 

Key words: difoset, tribiphos, plant growth and development regulators, sweet pepper. 

 

ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚʳʨʘʱʠʚʘʥʠʝ ʮʝʥʥʳʭ ʚ ʧʠʪʘʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢʫʣʴʪʫʨ, ʙʦ-

ʛʘʪʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʦʚʦʱʝʡ ʠ ʩʧʦʩʦʙʩʪ-

ʚʫʝʪ ʣʠʢʚʠʜʘʮʠʠ ʩʝʟʦʥʥʦʩʪʠ ʚ ʩʥʘʙʞʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʩʚʝʞʝʡ ʧʨʦʜʫʢʮʠʝʡ, ʭʦʪʷ ʨʦʩʪ ʮʝʥ ʥʘ ʵʥʝʨʛʦʥʦ-

ʩʠʪʝʣʠ ʠ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʠʟʤʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʚʦʱʝʡ ʚ ʫʩʣʦʚʠʷʭ ʟʘʱʠ-

ʱʝʥʥʦʛʦ ʛʨʫʥʪʘ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʧʝʨʝʮ ʩʣʘʜʢʠʡ, ʚʳʩʦʢʠʝ ʜʠʝʪʠ-

ʯʝʩʢʠʝ, ʧʠʪʘʪʝʣʴʥʳʝ, ʚʢʫʩʦʚʳʝ ʠ ʣʝʯʝʙʥʳʝ ʢʘʯʝʩʪʚʘ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʚ ʥʝʤ ʚʠʪʘʤʠʥʘ ʉ, ʘ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʤʘ ʫʩʠʣʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 

ʧʨʠʩʫʪʩʪʚʠʶ ʚʠʪʘʤʠʥʘ ʈ (ʨʫʪʠʥʘ). ɺ ʤʷʢʦʪʠ ʧʝʨʮʘ ʩʦʜʝʨʞʘʪʩʷ ʪʘʢʞʝ ʢʘʨʦʪʠʥʦʠʜʳ, ʪʠʘʤʠʥ (ʚʠʪʘʤʠʥ 

ɺ), ʨʠʙʦʬʣʘʚʠʥ (ʚʠʪʘʤʠʥ ɺ2), ʥʝʘʮʠʥ (ʚʠʪʘʤʠʥ ʈʈ), ʪʦʢʦʬʝʨʦʣ, ʚʠʪʘʤʠʥ ɺʙ, ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ, ʟʥʘ-

ʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʝʡ ʢʘʣʠʷ, ʥʘʪʨʠʷ, ʞʝʣʝʟʘ, ʮʠʥʢʘ, ʣʠʤʦʥʥʦʡ ʠ ʷʙʣʦʯʥʦʡ ʢʠʩʣʦʪ ʠ ʜʨ. ʇʨʠʷʪ-

ʥʳʡ ʧʝʨʝʯʥʳʡ ʘʨʦʤʘʪ ʧʣʦʜʘʤ ʧʨʠʜʘʶʪ ʣʝʪʫʯʠʝ ʵʬʠʨʥʳʝ ʤʘʩʣʘ. ʇʝʨʮʳ ʩʪʠʤʫʣʠʨʫʶʪ ʩʣʶʥʦʦʪʜʝʣʝʥʠʝ 

ʠ ʚʳʨʘʙʦʪʢʫ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʠʱʝʚʘʨʝʥʠʠ. ʇʝʨʝʮ ʩʣʘʜʢʠʡ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʢʦʥʮʝʥʪʨʘʪʦʤ ʚʠʪʘʤʠʥʦʚ [1-3]. 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʪʦʛʦ, ʯʪʦ ʣʠʰʴ ʥʝʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʟʘʥʷʪʳ ʧʦʜ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʝʨʮʘ ʩʣʘʜʢʦʛʦ, 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʥʠʟʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʚʳʩʦʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʥʘʢʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʧʦʩʦʙʦʚ ʚʝʜʝʥʠʷ ʢʫʣʴʪʫʨʳ, ʧʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʦʣʝʟʥʷʤ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʧʦʥʠʞʝʥʥʳʤ ʪʝʤʧʝʨʘ-

ʪʫʨʘʤ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʚʳʩʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. ʅʘʤʠ 

ʚ 2018 ʛʦʜʫ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʦʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜ-

ʢʦʨʤʢʠ ʮʠʪʦʢʠʥʠʥʦʚʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʝʨʮʘ ʩʣʘʜʢʦʛʦ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʭʝʤʫ ʦʧʳʪʘ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 2 ʚʘʨʠʘʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʮʘ ʩʣʘʜʢʦʛʦ 

ʩʦʨʪʘ ʂʣʘʫʜʠʦ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣ ʚʘʨʠʘʥʪ ʙʝʟ ʦʙʨʘʙʦʪʦʢ ʙʠʦʨʝʛʫʣʷʪʦʨʘʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʩʣʝ-

ʜʫʝʤʳʭ ʥʘʤʠ ʙʠʦʨʝʛʫʣʷʪʦʨʦʚ ï ʜʠʬʦʩʵʪʘ ʠ ʪʨʠʙʠʬʦʩʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ 

ʦʙʠʣʴʥʳʤ ʨʘʥʥʠʤ ʧʣʦʜʦʥʦʰʝʥʠʝʤ, ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʧʨʠ ʚʳʩʦʢʦʡ ʪʦʚʘʨʥʦʩʪʠ ʧʣʦʜʦʚ. 

ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ 3-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, ʨʘʟʤʝʱʝʥʠʝ ʜʝʣʷʥʦʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ.               

ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ 3 ʚʘʨʠʘʥʪʘ: 

 1 ʚʘʨʠʘʥʪ ï ʙʝʟ ʦʙʨʘʙʦʪʦʢ (ʢʦʥʪʨʦʣʴ); 

 2 ʚʘʨʠʘʥʪ ï ʪʨʠʙʠʬʦʩ, ʦʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʝ 4-5 ʠ 12-14 ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ, ʘ ʪʘʢʞʝ ʚ ʧʝ-

ʨʠʦʜ ʮʚʝʪʝʥʠʷ (ʥ.ʨ.-5ʣ/10ʣ). 

 3 ʚʘʨʠʘʥʪ ï ʜʠʬʦʩʵʪ, ʦʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʝ 4-5 ʠ 12-14 ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ, ʘ ʪʘʢʞʝ ʚ ʧʝ-

ʨʠʦʜ ʮʚʝʪʝʥʠʷ (ʥ.ʨ.-5ʣ/10ʣ). 

ʉʭʝʤʘ ʧʦʩʘʜʢʠ ʨʘʩʩʘʜʳ (90+50) Ĭ 15 ï ʠʟ ʨʘʩʯʝʪʘ 95 ʪʳʩʷʯ ʨʘʩʪʝʥʠʡ ʥʘ ʛʝʢʪʘʨ. ʇʦʚʪʦʨʥʦʩʪʴ 

ʦʧʳʪʘ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. ʇʣʦʱʘʜʴ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ 15ʤ
2
. ɺʩʝ ʚʘʨʠʘʥʪʳ ʦʧʳʪʘ ʨʘʟʤʝʱʘʣʠʩʴ ʤʝʪʦʜʦʤ 

ʨʝʥʜʦʤʠʟʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ 

ɼʦʩʧʝʭʦʚʫ ɹ.ɸ. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪʘʭ 14,8 ʪʳʩ. ʨʫʙ. ʚ ʢʦʥʪʨʦʣʝ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʩʦʩʪʘʚʠʣ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 61,5, ʯʪʦ ʥʘ 47,5 ʠ 50,3% ʥʠʞʝ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ. ʅʘʠʣʫʯ-
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ʰʠʤ ʚʘʨʠʘʥʪʦʤ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʙʳʣ ʚʘʨʠʘʥʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʠʬʦʩʵʪʘ, ʛʜʝ ʫʨʦʚʝʥʴ ʨʝʥ-

ʪʘʙʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʠʣ 111,2%. ʅʘʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ: 

 

1. ɺʳʨʘʱʠʚʘʥʠʝ ʧʝʨʮʘ ʩʣʘʜʢʦʛʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʪʦʢʠʥʠʥʦʚʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠ ʚʳʛʦʜʥʦ; 

2. ʅʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʮʠʪʦʢʠʥʠʥʦʚʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʧʫʪʸʤ ʦʧʨʳʩʢʠʚʘʥʠʷ ʚ ʥʘʯʘʣʴ-

ʥʳʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʧʝʨʮʘ ʩʣʘʜʢʦʛʦ ʚ ʬʘʟʝ 4-5 ʠ 12-14 ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ, ʘ ʪʘʢʞʝ ʚ ʧʝʨʠʦʜ 

ʮʚʝʪʝʥʠʷ ʜʘʸʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ; 

3. ʅʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʮʠʪʦʢʠʥʠʥʦʚʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴ-

ʪʫʨʳ, ʫʣʫʯʰʘʝʪ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʚ ʧʝʨʮʘ ʩʣʘʜʢʦʛʦ. 
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Annotation 

The article shows the favorable combined effect of biopreparations and growth regulators on the 

growth and development of millet culture. Recommendations are given on the best options with the com-

bined use of biopreparations and growth and development regulators. 

Key words: millet, biopreparations, plant growth regulators, biologization. 

 

ɺ ʤʠʨʦʚʦʤ ʟʝʤʣʝʜʝʣʠʠ ʧʨʦʩʦ ʷʚʣʷʝʪʩʷ ʮʝʥʥʦʡ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ. ɺ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʧʨʦʩʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʧʠʱʝʚʘʷ ʠ ʢʦʨʤʦʚʘʷ ʢʫʣʴʪʫʨʘ. ɺʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʦʯʝʥʴ ʚʳʩʦʢʘʷ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʦʟʚʦʣʷʶʪ ʠʭ ʰʠʨʦʢʦ ʚʦʟʜʝʣʳʚʘʪʴ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. ʆʩʥʦʚʥʳʝ ʧʨʠ-

ʯʠʥʳ, ʩʜʝʨʞʠʚʘʶʱʠʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʢʫʣʴʪʫʨ, ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʥʦʚʳʭ ʚʳʩʦʢʦ-

ʫʨʦʞʘʡʥʳʭ ʠ ʩʢʦʨʦʩʧʝʣʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦ-

ʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʩʣʘʙʘʷ ʨʘʟʨʘʙʦʪʢʘ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ʠ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ [1-3].  

ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪ ʧʨʦʩʘ - ʏʝʛʝʪ. ʉʨʝʜʥʝʩʧʝʣʳʡ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʟʦʥʳ ʚʦʟʜʝʣʳʚʘʥʠʷ 73 ï 102 ʜʥʷ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 70 ï 95 ʩʤ. ʆʙʣʘʜʘʝʪ ʧʦʚʳʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦ-

ʩʪʴʶ ʢ ʧʦʣʝʛʘʥʠʶ, ʦʩʳʧʘʥʠʶ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʪʴ ʢʨʫʧʥʦʝ ʟʝʨʥʦ ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ. ʄʘʩʩʘ 

1000 ʟʝʨʝʥ 7,6 ï 9,6 ʛʨʘʤʤ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʫʣʠʥʘʨʥʳʝ ʢʘʯʝʩʪʚʘ ʚʳʩʦʢʠʝ, ʚʢʫʩ ʢʘʰʠ 4 ï 5 ʙʘʣʣʦʚ. 

ɺʢʣʶʯʝʥ ʚ ʩʧʠʩʦʢ ʮʝʥʥʳʭ ʧʦ ʢʘʯʝʩʪʚʫ ʩʦʨʪʦʚ. ɹʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ ʟʘ ʛʦʜʳ ʠʩʧʳʪʘʥʠʡ ʥʝ ʧʦʨʘ-

ʞʘʣʩʷ. 

 ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʤʦʨ-

ʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʫʨʦʞʘʡ ʧʨʦʩʘ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʧʦʣʷʭ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʦʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʊʝʨʩʢʦʛʦ ʨʘʡʦʥʘ ʂʘ-

ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ - ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʦʩʪʘʪʦʯʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ ʩʨʝʜ-

ʥʝʛʫʤʫʩʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ. ʉʦʜʝʨʞʘʥʠʝ ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ʚ ʩʣʦʝ 0-30 

ʩʤ ʩʦʩʪʘʚʣʷʝʪ 10,5-12,7 ʤʛ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ 13,0-15,2 ʤʛ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ 31,1-32,4 ʤʛ ʥʘ 100 ʛ 

ʧʦʯʚʳ, ʨʅʩʦʣ. - 5,8. 

 ʆʩʦʙʝʥʥʦʩʪʠ ʙʠʦʧʨʝʧʘʨʘʪʘ ʨʠʟʦʘʛʨʠʥ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʦʧʳʪʝ. ʆʙʣʘʜʘʝʪ ʤʦʱʥʳʤ ʩʪʠʤʫʣʠ-

ʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ ʘʟʦʪʥʦʛʦ ʠ ʬʦʩʬʦʨʥʦʛʦ ʧʠʪʘʥʠʷ ʧʫʪʝʤ ʤʦʙʠʣʠʟʘʮʠʠ ʦʨʛʘʥʦʬʦʩ-

ʬʘʪʦʚ ʧʦʯʚʳ ʠ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠʨʦʜʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ ʬʠʢʩʠʨʦʚʘʪʴ ʘʪʤʦʩʬʝʨʥʳʡ ʘʟʦʪ ʠʟ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʷʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ 

ʨʘʩʪʚʦʨʷʶʪ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʬʦʩʬʦʨʘ ʠ ʧʝʨʝʚʦʜʷʪ ʝʛʦ ʚ 

ʜʦʩʪʫʧʥʫʶ ʜʣʷ ʨʘʩʪʝʥʠʡ ʬʦʨʤʫ. ɼʝʡʩʪʚʠʝ çʈʀɿʆɸɻʈʀʅɸè ʦʩʥʦʚʘʥʦ ʥʘ ʫʣʫʯʰʝʥʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʠ ʚʣʘʛʦʦʙʤʝʥʘ ʨʘʩʪʝʥʠʡ ʟʘ ʩʯʝʪ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʢʦʨʥʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʥʦʚʳʭ, ʘ 

ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʧʦʣʝʛʘʝʤʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʨʳʯʘʛʦʤ ʧʦʚʳ-

ʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ. ɺʥʝʩʝʥʠʝ çʈʀɿʆɸɻʈʀʅɸè ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʦʣʝʟʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʥʘ 

ʢʦʨʥʷʭ ʠ ʚ ʨʠʟʦʩʬʝʨʝ ʨʘʩʪʝʥʠʡ, ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ, ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. ʇʝʨʝʜ ʧʦʩʘʜʢʦʡ ʩʝʤʝʥʘ 

ʠʟ ʨʘʩʯʝʪʘ 0,3 ʢʛ (ʣ) ʩʫʭʦʛʦ ʠʣʠ ʞʠʜʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʨʘʟʚʦʜʷʪ ʚ ʯʠʩʪʦʡ ʚʦʜʝ ʠʟ ʨʘʩʯʝʪʘ 5-10 ʣʠʪʨʦʚ ʚʦ-

ʜʳ ʥʘ ʪʦʥʥʫ ʩʝʤʷʥ ʠ, ʥʝ ʜʘʚʘʷ ʩʫʩʧʝʥʟʠʠ ʦʪʩʪʘʠʚʘʪʴʩʷ, ʥʘʥʦʩʷʪ ʝʝ ʥʘ ʩʝʤʝʥʘ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʪʱʘʪʝʣʴ-

ʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ ʜʦ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. ʉʝʤʝʥʘ ʦʙʨʘʙʘʪʳʚʘʶʪ ʣʠʙʦ ʚʨʫʯʥʫʶ ï 

ʧʝʨʝʣʦʧʘʯʠʚʘʥʠʝʤ, ʣʠʙʦ ʚ ʤʘʰʠʥʘʭ ʜʣʷ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʩʝʤʷʥ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʨʘʟʤʝʱʝʥʠʷ ʈʀɿʆ-

ɸɻʈʀʅɸ ʥʘ ʩʝʤʝʥʘʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʣʠʧʘʪʝʣʠ: ʥʘʪʨʠʝʚʘʷ ʩʦʣʴ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ (ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 2%); ʛʫʤʘʪ ʥʘʪʨʠʷ (ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 3%), ʩʫʣʴʬʠʪʥʦ-ʩʧʠʨʪʦʚʘʷ ʙʘʨʜʘ (ʞʠʜʢʠʡ ʢʦʥʮʝʥ-

ʪʨʘʪ 7-10%); ʤʝʣʘʩʩʘ (3-5%); ʞʝʣʘʪʠʥ ʪʝʭʥʠʯʝʩʢʠʡ (1%), ʤʦʣʦʢʦ ʩʥʷʪʦʝ (ʦʙʨʘʪ ï ʙʝʟ ʨʘʟʙʘʚʣʝʥʠʷ). 

 ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ɻʫʤʘʪ+7. ʕʪʦ ï ʢʦʤʧʣʝʢʩʥʳʡ ʭʝʣʘʪʥʳʡ ʧʨʝʧʘʨʘʪ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ 

ʩʦʜʝʨʞʘʪʩʷ ʢʘʢ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʪʘʢ ʠ ʢʠʩʣʦʪʳ (ʬʫʣʴʚʦʚʳʝ ʠ ʛʫʤʠʥʦʚʳʝ). ʋʜʦʙʨʝʥʠʝ ɻʫʤʘʪ +7 ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ (ʢʦʤʧʘʥʠʷ çɸʛʨʦʪʝʭɻʫʤʘʪè). ɹʠʦʧʨʝʧʘʨʘʪ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʠ ʢʘʢ ʧʦʜʢʦʨʤʢʫ ʜʣʷ ʦʚʦʱʥʳʭ, ʧʣʦʜʦʚʳʭ, ʷʛʦʜʥʳʭ, ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ, ʠ ʢʘʢ ʩʪʠʤʫʣʷʪʦʨ 

ʨʦʩʪʘ. ʇʨʠʤʝʥʷʶʪ ʩʨʝʜʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʩʝʥʴʶ ʠʣʠ ʚʝʩʥʦʡ ʧʨʠ ʧʝʨʝʢʦʧʢʝ ʫʯʘʩʪʢʘ ʠʣʠ ʧʝʨʝʜ 

ʧʦʩʘʜʢʦʡ. ɼʝʡʩʪʚʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʩʦʩʪʘʚʝ ʧʨʝʧʘʨʘʪʘ, ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʙʣʘ-

ʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʢʫʣʴʪʫʨʳ ʠ ʝʝ ʥʘʜʟʝʤʥʳʝ ʯʘʩʪʠ. ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʦʪʚʝ-

ʯʘʶʪ ʟʘ ʧʨʦʮʝʩʩ ʥʘʩʳʱʝʥʠʷ ʛʨʫʥʪʘ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ɺ ʥʠʭ ʩʦʜʝʨʞʘʪʩʷ ʭʠʥʦʥʳ, ʛʦʨʤʦʥʳ, 

ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʧʦʣʠʩʘʭʘʨʠʜʳ ʠ ʘʤʠʥʦʢʠʩʣʦʪʳ. ɻʫʤʠʥʦʚʳʝ ʠ ʬʫʣʴʚʦʚʳʝ ʢʠʩʣʦʪʳ ʧʦʤʦʛʫʪ ʦʩʣʘʙ-

ʣʝʥʥʳʤ ʨʘʩʪʝʥʠʷʤ ʙʳʩʪʨʝʝ ʚʦʩʩʪʘʥʦʚʠʪʴʩʷ ʠ ʥʝ ʧʦʜʚʝʨʛʘʪʴʩʷ ʟʘʙʦʣʝʚʘʥʠʝʤ. ɸ ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʷ ʩʨʝʜ-

ʩʪʚʫ ʫ ʢʫʣʴʪʫʨ ʧʦʚʳʰʘʝʪʩʷ ʟʘʩʫʭʦ- ʠ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʴ. ʇʨʝʧʘʨʘʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ, ʧʦʵʪʦʤʫ ʝʛʦ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʜʢʦʨʤʢʠ ʣʶʙʳʭ ʨʘʩʪʝʥʠʡ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ [3-5].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʧʨʦʩʘ ʨʝʛʫʣʷʪʦʨʘʤʠ 

ʨʦʩʪʘ ʠ ʠʥʦʢʫʣʷʮʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚʳʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʬʠʟʠʦ-
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ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʫʨʦʞʘʷ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʝ ʙʝʟ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ ʚ 

ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʥʘ ʩʦʨʪʝ ʧʨʦʩʘ ʏʝʛʝʪ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 2,30 ʪ/ʛʘ ʟʝʨʥʘ. ʉʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ ɻʫʤʘʪ+7, 

ʄʠʚʘʣ ɸʛʨʦ ʧʦʚʳʩʠʣʠ ʫʨʦʞʘʡ ʥʘ 0,55 ʠ 0,20 ʪ/ʛʘ. ʀʟ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ 

ʜʘʣ ʈʠʟʦʘʛʨʠʥ - ʧʨʠʙʘʚʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʠʣʘ 0,60 ʪ /ʛʘ. ɸʟʦʬʠʪ ʫʩʪʫʧʘʣ ʧʦ ʩʚʦʝʤʫ 

ʜʝʡʩʪʚʠʶ ʈʠʟʦʘʛʨʠʥʫ - ʦʥ ʜʘʣ 0,30 ʪ/ʛʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʨʦʞʘʷ. ʅʘʠʙʦʣʴʰʝʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʷ 

ʟʝʨʥʘ ʦʙʝʩʧʝʯʠʣʦ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʈʠʟʦʘʛʨʠʥʘ ʠ ɻʫʤʘʪ+7 (0,85ʪ/ʛʘ), ʘ ʪʘʢʞʝ ʈʠʟʦʘʛʨʠʥʘ ʠ ʄʠ-

ʚʘʣ ɸʛʨʦ (0,55 ʪ/ʛʘ). ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ɸʟʦʬʠʪʘ ʩ ɻʫʤʘʪ+7 ʠ ʄʠʚʘʣ ɸʛʨʦ ʙʳʣʘ 

ʥʠʞʝ - ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣʘ 0,60 ʠ 0,40 ʪ/ʛʘ.  
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ɸnnotation 

This paper reflects the results of comparing varieties and hybrids of sweet corn in the conditions of the 

steppe zone of the KBR. The speed of the passage of the main phases of growth and development of plants 

was studied, the height of plants, the leaf area and its number were determined. 
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ʅʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʫʩ-

ʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠ ʩʦʨʪʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʇʦ ʩʢʦʨʦʪʝʯʥʦʩʪʠ ʥʘʩʪʫʧʣʝ-

ʥʠʷ ʦʩʥʦʚʥʳʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʩʪʝʧʝʥʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʨʦʢʘʭ ʧʦʣʫʯʝʥʠʷ 

ʫʨʦʞʘʷ [1-6]. ɺ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʦʩʪʘʶʪʩʷ ʥʝ ʠʟʫʯʝʥʥʳʤʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ, ʘ ʠʤʝʥʥʦ ʦʩʥʦʚʥʳʭ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʙʠʦʤʝʪʨʠʷ ʨʘʩʪʝ-

ʥʠʡ ʠ ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ [6-13]. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʩʨʘʚʥʠʚʘʣʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʠ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ. ʆʧʳʪʳ ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʂɹʈ ʥʘ ʪʝʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ ʆʆʆ çɸʛʨʦ+è. ʍʦʟʷʡʩʪʚʦ ʚ ʪʝʯʝʥʠʠ 

10 ʣʝʪ ʫʩʧʝʰʥʦ ʟʘʥʠʤʘʝʪʩʷ ʚʳʨʘʱʠʚʘʥʠʝʤ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ, ʚ ʦʩʥʦʚʥʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʙʳʣʘ ʦʙʱʝʧʨʠʥʷʪʘʷ ʚ ʨʝʛʠʦʥʝ. ʇʦʩʘʜʢʫ ʩʝʤʷʥ ʧʨʦʠʟʚʝʣʠ ʚ ʢʨʘʪʯʘʡʰʠʝ ʦʧ-

ʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ. ʋʙʦʨʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʨʫʯʥʘʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʩʘʭʘʨʥʦʡ 

ʢʫʢʫʨʫʟʳ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʶʪ ʨʘʟʥʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʩʥʦʚʥʳʭ 

ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ (ʩʤ. ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʨʘʩʪʝʥʠʷʤʠ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ  

ʦʩʥʦʚʥʳʭ ʬʘʟ ʨʘʟʚʠʪʠʷ, 2022 ʛ. 

ʉʦʨʪʘ, 

ʛʠʙʨʠʜʳ 

ʂʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʦʪ ʧʦʩʘʜʢʠ ʜʦ: 

ʬʘʟʳ 3-5 

ʣʠʩʪʴʝʚ 

ʚʳʤʝʪʳʚʘʥʠʷ 

ʤʝʪʸʣʢʠ 

ʮʚʝʪʝʥʠʷ 

ʧʦʯʘʪʢʘ 

ʤʦʣʦʯʥʦʡ 

ʩʧʝʣʦʩʪʠ 

ʚʦʩʢʦʚʦʡ 

ʩʧʝʣʦʩʪʠ 

ɸʣʠʥʘ (ʢʦʥʪʨʦʣʴ) 12 23 38 71 78 

ʊʫʨʙʦ F1  12 23 37 70 76 

ɸʨʢʦʥ F1 13 23 37 70 76 

ʉʣʘʜʢʘʷ ʨʘʥʥʷʷ F1  14 23 36 69 75 

ʉʘʭʘʨʥʳʡ ʧʦʯʘʪʦʢ F1  15 25 40 72 78 

ʊʝʩʪʠ ʜʨʠʤ F1 14 26 39 73 79 

ʄʝʛʘʪʦʥ F1 15 26 40 73 82 

ʃʘʢʦʤʢʘ 14 25 39 72 80 

 

ʂʘʢ ʤʳ ʟʥʘʝʤ, ʨʘʥʥʝʩʧʝʣʳʝ ʩʦʨʪʘ ʠ/ʠʣʠ ʛʠʙʨʠʜʳ ʬʘʟʳ ʧʨʦʭʦʜʷʪ ʨʘʥʴʰʝ, ʯʝʤ ʩʨʝʜʥʝʨʘʥʥʠʝ ʠʣʠ 

ʧʦʟʜʥʝʩʧʝʣʳʝ. ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʬʘʟʘ ʚʳʤʝʪʳʚʘʥʠʷ ʤʝʪʝʣʢʠ ʫ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ 

ʥʘʩʪʫʧʠʣʘ ʥʘ 24-ʳʡ ʜʝʥʴ ʦʪ ʧʦʩʘʜʢʠ ʚ ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ, ʫ ʩʨʝʜʥʝʩʧʝʣʳʭ - ʥʘ 26-ʡ ʜʝʥʴ. ʇʨʠ ʨʘʥʥʝʤ 

ʥʘʩʪʫʧʣʝʥʠʠ ʬʘʟʳ ʚʳʤʝʪʳʚʘʥʠʷ ʤʝʪʝʣʢʠ ʩʘʭʘʨʥʘʷ ʢʫʢʫʨʫʟʘ ʧʦʧʘʜʘʝʪ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʫʩʣʦʚʠʷ ʠ ʪʝʤ ʩʘʤʳʤ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ. ʋ ʨʘʥʥʝʩʧʝʣʳʭ ʨʘʩʪʝʥʠʡ ʤʦʣʦʯʥʘʷ 

ʩʧʝʣʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ 69 ʜʝʥʴ, ʫ ʩʨʝʜʥʝʩʧʝʣʳʭ ʦʪʤʝʯʘʣʠ ʥʘ 73 ʜʝʥʴ.  

ʊʘʢ ʞʝ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʩʨʦʢʦʚ ʝʝ ʧʨʦʭʦʞʜʝʥʠʷ ʟʘʚʠʩʠʪ ʦʙʣʠ-

ʩʪʚʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ ʝʝ ʚʳʩʦʪʘ.  

ʋ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ ʚʳʩʦʪʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 160 ʫ ʉʣʘʜʢʦʡ ʨʘʥ-

ʥʝʡ, ʜʦ 210 ʩʤ ʫ ʄʝʛʘʪʦʥʘ. ʊʘʢ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ (10,4 ʰʪ ʥʘ 1 ʨʘʩʪʝʥʠʡ) ʫ 

ʉʣʘʜʢʦʡ ʨʘʥʥʝʡ ʙʦʣʴʰʝ ʚʩʝʛʦ ʦʪʤʝʯʘʣʦʩʴ ʫ ʄʝʛʘʪʦʥ (12,3 ʰʪ) (ʩʤ. ʪʘʙʣ. 2.).  

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʠʙʨʠʜʘ ʠʣʠ ʩʦʨʪʘ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠ-

ʚʘʥʠʷ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʘʛʨʦʪʝʭʥʠʢʝ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʠ ʧʣʦ-

ʱʘʜʴ ʣʠʩʪʴʝʚ ʙʳʣʘ ʥʝ ʦʜʠʥʘʢʦʚʘʷ. ʇʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʩ 1 ʨʘʩʪʝʥʠʷ ʙʳʣʘ ʚʳʰʝ ʫ ʛʠʙʨʠʜʘ ʄʝʛʘʪʦʥ ʩ ʧʦ-
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ʢʘʟʘʪʝʣʝʤ 3745 ʩʤ
2
, ʥʘʠʤʝʥʴʰʘʷ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʫ ʉʣʘʜʢʦʡ ʨʘʥʥʝʡ - 2755 ʩʤ

2
. ʀʥʜʝʢʩ ʣʠʩʪʦʚʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʙʳʣ ʧʦ ʩʦʨʪʘʤ ʠ ʛʠʙʨʠʜʘʤ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣ ʥʘ ʦʪʤʝʪʢʝ ʚ 1,6.  

 

ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʷ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ  

ʠ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ, 2022 ʛ. 

ʉʦʨʪʘ, ʛʠʙʨʠʜʳ 
ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, ʩʤ 

ʂʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʥʘ 1 ʨʘʩʪʝʥʠʡ, 

ʰʪ. 
ʇʣʦʱʘʜʴ 

ʣʠʩʪʴʝʚ 1 

ʨʘʩʪʝʥʠʷ, ʩʤ
2
 

ʀʥʜʝʢʩ 

ʣʠʩʪʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʣʘʚʥʳʭ ʙʦʢʦʚʳʭ ʚʩʝʛʦ 

ɸʣʠʥʘ (ʢʦʥʪʨʦʣʴ) 175 11,2 2,9 14,1 3116 1,55 

ʊʫʨʙʦ F1  186 11,9 4,1 16,0 3511 1,75 

ɸʨʢʦʥ F1 174 10,8 2,8 13,6 2964 1,34 

ʉʣʘʜʢʘʷ ʨʘʥʥʷʷ F1  160 10,4 2,3 12,7 2755 1,37 

ʉʘʭʘʨʥʳʡ ʧʦʯʘʪʦʢ F1  177 11,2 3,9 15,1 3322 1,66 

ʊʝʩʪʠ ʜʨʠʤ F1 172 11,1 3,5 14,6 3212 1,60 

ʄʝʛʘʪʦʥ F1 210 12,3 4,5 16,8 3745 1,85 

ʃʘʢʦʤʢʘ 180 11,7 4,2 15,9 3485 1,74 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚʧʦʣʥʝ ʩʧʦʩʦʙʥʳ 

ʜʘʚʘʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʧʦʯʘʪʢʦʚ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ. ʊʘʢʠʝ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʢʘʢ ʊʫʨʙʦ, ʄʝʛʘʪʦʥ ʠ 

ʃʘʢʦʤʢʘ ʧʦ ʚʳʩʦʪʝ ʠ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ ʙʳʣʠ ʚʳʰʝ ʦʢʦʣʦ 200 ʩʤ. ʉʣʘʜʢʘʷ ʨʘʥʥʷʷ, ʊʝʩʪʠ ʜʨʠʤ ʠ ɸʨʢʦʥ 

ʚʳʰʝ 170 ʩʤ ʥʝ ʚʳʨʘʩʪʘʣʠ ʩ ʥʘʠʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʠʩʪʴʝʚ.  

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʍʘʥʠʝʚʘ ʀ.ʄ., ʐʦʛʝʥʦʚ ʖ.ʄ., ʐʠʙʟʫʭʦʚ ɿ.ɻ.ʉ. ʋʨʦʞʘʡʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʚ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʨʦʢʦʚ ʧʦʩʝʚʘ / ʊʝʭʥʦʣʦʛʠʠ, ʠʥʩʪ-

ʨʫʤʝʥʪʳ ʠ ʤʝʭʘʥʠʟʤʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ // ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʅʀʎ çʇʦʚʦʣʞʩʢʘʷ ʥʘʫʯʥʘʷ ʢʦʨʧʦʨʘʮʠʷè. 2017. ʉ. 162-164. 

2. ʐʦʛʝʥʦʚ ʖ.ʄ., ʐʠʙʟʫʭʦʚ ɿ.ʉ., ʕʣʴʤʝʩʦʚ ʉ.ɹ., ɺʠʥʜʫʛʦʚ ʊ.ʉ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟ-

ʥʳʭ ʧʝʨʠʦʜʦʚ ʠ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʠʠ / ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ // ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘ-
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ʩʪʫʜʝʥʪʳ 1 ʢʫʨʩʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çɸʛʨʦʥʦʤʠʷè, 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʥʦʚʦʛʦ ʩʦʨʪʘ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ çɺʦʩʭʦʜè. ʆʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʣʠʷʥʠʶ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʘ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʠʟʫʯʘʝʤʳʡ ʩʦʨʪ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ çɺʦʩʭʦʜè 

ʩʬʦʨʤʠʨʦʚʘʣ ʤʘʢʩʠʤʘʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʛʦʨʦʭ. ʅʦʚʳʡ ʩʦʨʪ çɺʦʩʭʦʜè 

ʧʨʦʷʚʠʣ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʚ ʨʘʟʨʝʟʝ ʣʝʪ, ʤʘʢ-

ʩʠʤʘʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʦʥ ʬʦʨʤʠʨʦʚʘʣ ʚ ʧʦʩʝʚʝ ʧʦ ʛʦʨʦʭʫ ï 52,2 ʮ/ʛʘ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʤʝ-

ʱʝʥʠʝ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʧʦʩʣʝ ʛʦʨʦʭʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʫʨʦʞʘʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 7,9 ʮ/ʛʘ ʙʦʣʴʰʝ, 

ʯʝʤ ʧʨʠ ʧʦʩʝʚʝ ʧʦ ʢʫʢʫʨʫʟʝ ʥʘ ʩʠʣʦʩ ʠ ʥʘ 11,8 ʮ/ʛʘ ï ʯʝʤ ʧʦ ʢʫʢʫʨʫʟʝ ʥʘ ʟʝʨʥʦ. ʇʨʠ ʧʦʩʝʚʝ ʦʟʠʤʦʛʦ 

ʷʯʤʝʥʷ ʧʦʩʣʝ ʛʦʨʦʭʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʙʦʨ ʙʝʣʢʘ, ʨʘʚʥʳʡ 668,2 ʢʛ/ʛʘ, ʯʪʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʧʦʩʝʚʝ ʧʦ ʢʫ-

ʢʫʨʫʟʝ ʥʘ ʟʝʨʥʦ ʠ ʢʫʢʫʨʫʟʝ ʥʘ ʩʠʣʦʩ, ʥʘ 1,7 ʠ 0,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʃʫʯʰʫʶ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʣʝ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʧʦ ʛʦʨʦʭʫ: ʯʠʩʪʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʜʦʭʦʜ ï 72,6 ɻɼʞ/ʛʘ, 

ʯʪʦ ʚʳʰʝ ʥʘ 21 ʠ 31,2%, ʯʝʤ ʧʨʠ ʧʦʩʝʚʝ ʧʦ ʢʫʢʫʨʫʟʝ ʥʘ ʩʠʣʦʩ ʠ ʢʫʢʫʨʫʟʝ ʥʘ ʟʝʨʥʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ, ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
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Annotation 

The article presents a description of a new variety of winter barley Voskhod. The results of studies on 

the influence of predecessors on the productivity of winter barley varieties are reflected. It has been estab-

lished that under the conditions of the foothill zone of Kabardino-Balkaria, the studied variety of winter bar-

ley Voskhod formed the maximum grain yield after the pea predecessor. The new variety Voskhod showed 

stability in the formation of grain yield according to predecessors in the context of years, it formed the max-

imum yield in peas ï 52,2 c/ha. The analysis showed that the placement of winter barley after peas provides 

an average yield of 7,9 c/ha more than when sown with corn for silage and by 11,8 c/ha than with corn for 

grain. When sowing winter barley after peas, the protein harvest is equal to 668,2 kg/ha, which is higher than 

when sowing corn for grain and corn for silage, by 1,7 and 0,9%, respectively. 

The best energy efficiency is provided after winter barley for peas: net energy income is 72,6 GJ/ha, 

which is higher by 21 and 31,2% than when sown with corn for silage and corn for grain, respectively. 

Keywords: variety, predecessor, yield, quality, efficiency 

 

ɺ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʦʟʠʤʳʡ ʷʯʤʝʥʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴ-

ʪʫʨʘʤʠ ʟʘʥʠʤʘʝʪ ʥʝʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ (ʜʦ 29,9 ʪʳʩ. ʛʘ) ʠ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʦʩʥʦʚʥʦʤ ʚ ʛʦʨʥʦʡ ʠ ʧʨʝʜ-

ʛʦʨʥʦʡ ʟʦʥʘʭ [1]. ɺ 2013 ʛʦʜʫ ʝʛʦ ʚʳʩʝʚʘʣʠ ʚʦ ʚʩʝʭ ʟʦʥʘʭ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ. ʅʘʯʠʥʘʷ ʩ 1961 ʛʦʜʘ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʙʳʣʘ ʚʳʰʝ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʥʘ 1,1 ʪ/ʛʘ. ʇʦʤʠʤʦ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʮʝʥʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʢʦʨʦʩʧʝʣʦʩʪʴ. ʆʟʠʤʳʡ 

ʷʯʤʝʥʴ ʩʦʟʨʝʚʘʝʪ ʥʘ 5-12 ʜʥʝʡ ʨʘʥʴʰʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʨʘʥʥʠʤ ʬʫʨʘʞʥʳʤ ʟʝʨʥʦʤ. ɿʝʣʝʥʘʷ ʤʘʩʩʘ ʷʯʤʝʥʷ ʜʦʣʛʦ ʥʝ ʛʨʫʙʝʝʪ ʠ ʦʭʦʪʥʦ ʧʦʝʜʘʝʪ-

ʩʷ ʚʩʝʤʠ ʚʠʜʘʤʠ ʞʠʚʦʪʥʳʭ. ʆʩʚʦʙʦʜʠʚʰʠʝʩʷ ʧʣʦʱʘʜʠ ʤʦʞʥʦ ʙʳʩʪʨʦ ʦʙʨʘʙʦʪʘʪʴ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʚʣʘ-

ʛʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʞʥʠʚʥʳʭ ʢʫʣʴʪʫʨ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʦʟʠʤʦʛʦ ʷʯ-

ʤʝʥʷ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʳʙʦʨ ʣʫʯʰʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠ-

ʯʘʶʪʩʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʩʪʝʥʠʡ ʚʣʘʛʦʡ, ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʉʤʫʨʦʚ ʉ.ʀ. ʠ ʜʨ. ʧʠʰʫʪ, ʯʪʦ çʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʫʢʫʨʫʟʫ ʥʘ ʟʝʨʥʦ (ʢʦʥʪʨʦʣʴ), ʧʦʜʩʦʣʥʝʯʥʠʢ, ʩʘʭʘʨʥʫʶ ʩʚʝʢʣʫ ʠ ʩʦʶ ʥʘ 4-ʭ ʬʦʥʘʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠ-

ʪʘʥʠʷ: ʥʠʟʢʠʡ ʬʦʥ N10P10K10, ʩʨʝʜʥʠʡ ʬʦʥ N30P30K30, ʚʳʩʦʢʠʡ ʬʦʥ N50P50K50 ʠ ʠʥʪʝʥʩʠʚʥʳʡ ʬʦʥ 

N70P70K70. ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ (ʯʠʟʝʣʝʚʘʥʠʝ), ʠ ʧʨʠ ʧʦ-

ʩʝʚʝ ʩʝʤʷʥ ʷʯʤʝʥʷ ʚ ʜʦʟʝ N10P10K10. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ 

ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʠ ʩʦʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʦ ʚʩʝʤ ʬʦʥʘʤ ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʙʳʣʘ ʥʘʠʙʦʣʴʰʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʠ ʩʦʩʪʘʚʣʷʣʘ ʥʘ 

ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʧʨʠ ʧʨʠʧʦʩʝʚʥʦʤ ʫʜʦʙʨʝʥʠʠ N10P10K10 ï 3,19 ʪ/ʛʘ ʠ 3,42 ʪ/ʛʘ. ʇʨʠ ʧʦʚʳʰʝʥʥʳʭ 

ʜʦʟʘʭ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ N30P30K30, N50P50K50 ʠ N70P70K70 ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʫʚʝʣʠʯʠ-

ʚʘʣʘʩʴ ʜʦ 5,26 ʠ 5,28 ʪ/ʛʘè [2]. 

ɼʨʫʛʦʡ ʫʯʝʥʳʡ ɹʘʡʙʝʢʦʚ ʈ.ʌ. ʠ ʜʨ. ʦʪʤʝʯʘʶʪ, ʯʪʦ çʇʦ ʧʘʨʦʚʦʤʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʩʦʚʤʝʩʪʥʦʝ 

ʚʥʝʩʝʥʠʝ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪ ʜʦʣʶ ʩʦʣʦʤʳ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʞʘʝ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʷ ʟʝʨʥʘ. ɺʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʆʜʝʩʩʢʠʡ 115 ʧʦʣʫʯʝʥʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʦʣʥʦʡ 

ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ ï N60P40K60: ʚ ʩʨʝʜʥʝʤ 2,18 ʪ/ʛʘ ʧʦ ʧʘʨʦʚʦʤʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ, 2,01 ʪ/ʛʘ ï ʧʦ ʧʰʝʥʠ-

ʮʝ. ʇʦ ʧʨʦʧʘʰʥʦʤʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʦʣʥʦʡ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ ʧʦʣʫʯʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ (2,82 ʪ/ʛʘ). ʉʨʘʚʥʠʚʘʷ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʦ ʨʘʟʥʳʤ ʧʨʝʜ-

ʰʝʩʪʚʝʥʥʠʢʘʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʞʘʡ ʟʝʨʥʘ ʧʦ ʧʘʨʦʚʦʤʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʚʦʟʨʘʩʪʘʝʪ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʳ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ. ʅʘ ʩʚʝʪʣʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʝ ʧʦ ʥʝʧʘʨʦʚʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ 

ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʫʚʣʘʞʥʝʥʠʠ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʥʝʩʝʥʠʝʤ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ [3]. 

ɸʨʴʢʦʚʘ ʈ.ɾ. ʧʨʠʰʣʘ ʢ ʚʳʚʦʜʫ, ʯʪʦ çʩʘʤʳʤ ʣʫʯʰʠʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʷʚʣʣ̫-

ʩʷ ʛʦʨʦʭ, ʛʜʝ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 48,1 ʮ/ʛʘ (ʨʠʩʫʥʦʢ 1). ʆʯʝʥʴ ʭʦʨʦʰʠʤʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʙʳ-

ʣʠ ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʠ ʢʫʢʫʨʫʟʘ, ʫ ʢʦʪʦʨʳʭ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 44,2 ʮ/ʛʘ ʠ 46,3 ʮ/ʛʘ. ʇʨʠ ʧʦ-

ʩʝʚʝ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʦʩʣʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʠʟʫʯʘʝʤʳʤ ʚʘʨʠʘʥʪʘʤ ʙʳʣʘ ʥʘʠʤʝʥʴʰʝʡ 

ʠ ʩʦʩʪʘʚʠʣʘ 34,2 ʮ/ʛʘè. ɼʘʣʝʝ ʦʪʤʝʯʘʪ, ʯʪʦ çʚ ʫʩʣʦʚʠʷʭ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ 

ʫʨʦʞʘʷ ʠ ʫʨʦʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʩʦʨʪʘ ɻʝʣʠʦʩ ʋɸ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘ-

ʯʝʩʪʚʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ: ʛʦʨʦʭ, ʩʘʭʘʨʥʫʶ ʩʚʸʢʣʫ ʠ ʢʫʢʫʨʫʟʫ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʰʝʩʪ-

ʚʝʥʥʠʢʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʝʞʝʣʘʪʝʣʴʥʦè [4]. 

 ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ ʘʛʨʦʪʝʭʥʠʢʠ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʳʡ ʧʦʜ-

ʙʦʨ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ 

ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ. ɺʝʣʠʢʘ ʨʦʣʴ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
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ʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʈʦʩʩʠʠ. ʀʤʝʥʥʦ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʪʦʛʦ ʠʣʠ ʜʨʫʛʦʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʚʦ ʚʨʝʤʷ ʚʳʨʘʱʠ-

ʚʘʥʠʷ ʣʶʙʦʡ ʢʫʣʴʪʫʨʳ ʟʘʚʠʩʠʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʷ ʚ ʮʝʣʦʤ. [4] 

ʍʦʨʦʰʠʤʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʜʣʷ ʷʯʤʝʥʷ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʷʚʣʷʶʪʩʷ ʟʝʨʥʦʙʦʙʦʚʳʝ ʠ ʧʨʦʧʘʰ-

ʥʳʝ (ʢʘʨʪʦʬʝʣʴ, ʢʫʢʫʨʫʟʘ, ʢʦʨʥʝʧʣʦʜʳ, ʙʘʭʯʝʚʳʝ ʠ ʜʨ.) ʢʫʣʴʪʫʨʳ. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʧʦ-

ʩʝʚʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʦ ʪʘʢʠʤ ʢʫʣʴʪʫʨʘʤ ʢʘʢ ʩʦʨʛʦ ʥʘ ʟʝʨʥʦ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʥʘ ʢʦʨʤ. ɼʣʷ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʦʛʦ ʠ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʷʯʤʝʥʷ ʠʩʧʦʣʴʟʫʶʪ ʪʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳ-

ʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʝʛʦ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʙʝʣʢʦʚʦʩʪʠ ʟʝʨʥʘ ï ʢʫʢʫʨʫʟʘ ʥʘ ʩʠʣʦʩ ʠ ʥʘ ʟʝʨʥʦ, ʧʦʜʩʦʣʥʝʯ-

ʥʠʢ, ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʛʨʝʯʠʭʘ, ʧʨʦʩʦ, ʘ ʪʘʢʞʝ ʦʟʠʤʳʝ ʭʣʝʙʘ, ʧʦʩʝʷʥʥʳʝ ʧʦ ʧʘʨʫ (ʧʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʱʠʪʳ ʧʦʩʝʚʦʚ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ). [4] 

ɹʘʩʠʝʚʘ ʃ.ɾ. ʚ ʭʦʜʝ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʰʣʘ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ: çʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʧʦʩʣʝʫʙʦʨʦʯʥʳʭ ʦʩʪʘʪʢʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʜ ʢʣʝʚʝʨʦʤ, ʦʙʣʘʜʘʶʱʠʤ ʤʦʱʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝ-

ʤʦʡ ï 42 ʮ/ʛʘ. ʇʦʩʣʝ ʫʙʦʨʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʧʦʣʝ ʦʩʪʘʝʪʩʷ ʧʦʨʷʜʢʘ 30 ʮ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʦʪʤʝʯʝʥʦ ʧʦʩʣʝ ʫʙʦʨʢʠ ʦʜʥʦʣʝʪʥʝʡ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʦʡ 

ʩʤʝʩʠ 20 ʮ/ʛʘ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ ʨʘʩʪʝʥʠʷʤʠ ʚʘʨʠʘʥʪʘ 3 ï ʧʦ-

ʨʷʜʢʘ 105 ʮ/ʛʘ. ʅʘ ʚʘʨʠʘʥʪʘʭ 1 ʠ 2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 86 ʠ 62 ʮ/ʛʘ. ɼʦʩʪʦʚʝʨʥʦ ʥʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʤʠ 

ʦʢʘʟʘʣʠʩʴ ʧʦʩʝʚʳ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʧʦʩʣʝ ʦʜʥʦʣʝʪʥʠʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ï 37,4 ʠ 40,2 

ʮ/ʛʘ, ʯʪʦ ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʷ ʥʘ 5,4 ʠ 8,2 ʮ/ʛʘ. ʇʦ ʵʪʠʤ ʞʝ ʚʘʨʠʘʥʪʘʤ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʙʦʨ 

ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ, ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʩ 1 ʛʝʢʪʘʨʘ ʠ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʧʨʦʜʫʢʮʠʷ ï 

42,3 ʠ 45,4; 2,99 ʠ 3,22 ʮ/ʛʘ; 59,5 ʠ 63,9 ɻɼʞ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦè [5]. 

ʋʯʝʥʳʝ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʧʨʦʚʝʣʠ ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥ-

ʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʢʫʣʴʪʫʨ ʠ ʦʟʠʤʦʛʦ ʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʯʘʩʪʥʦʩʪʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ [6-10]. 

ʀʩʭʦʜʷ ʠʟ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʡ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʩʷ ʧʦʜʙʦʨ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠ ʠʭ 

ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʚ ʫʩʣʦʚʠʷʭ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ 

ʨʝʩʧʫʙʣʠʢʠ. 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘʤʠ ʚ ʪʝʯʝʥʠʝ 2020-2022 ʛʛ. ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʧʦʣʝʚʳʝ ʦʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʚ ʫʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʌɻɹʆ ɺʆ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ɻɸʋ. 

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʚʳʱʝʣʦʯʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʯʝʨʥʦʟʝʤ. ʉʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ ï 3,3%, ʨʅ=7. ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʨʘʚʥʷʝʪʩʷ 15,2-18 ʠ 15-18 

ʤʛ ʥʘ ʥʘ 100 ʛ ʧʦʯʚʳ. ʈʘʟʤʝʨ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ 100 ʢʚ. ʤ.  

ɼʣʷ ʧʦʩʝʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʩʦʨʪ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ɺʦʩʭʦʜ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʘ 

ʷʯʤʝʥʷ ɺʦʩʭʦʜ: ʈʦʜʦʩʣʦʚʥʘʷ: ɺʘʚʠʣʦʥ ʭ ʕɻ 18-91. ɺʢʣʶʯʝʥ ʚ ɻʦʩʨʝʝʩʪʨ ʧʦ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤʫ ʨʝ-

ʛʠʦʥʫ. ʈʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ. ʈʘʟʥʦʚʠʜʥʦʩʪʴ ʧʘʨʘʣʣʝʣʫʤ. ʂʫʩʪ ʧʨʷʤʦ-

ʩʪʦʷʯʠʡ. ɺʣʘʛʘʣʠʱʘ ʥʠʞʥʠʭ ʣʠʩʪʴʝʚ ʙʝʟ ʦʧʫʰʝʥʠʷ. ɺʦʩʢʦʚʦʡ ʥʘʣʝʪ ʥʘ ʚʣʘʛʘʣʠʱʝ ʦʪʩʫʪʩʪʚʫʝʪ. ʂʦʣʦʩ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ, ʩʨʝʜʥʝʡ ʜʣʠʥʳ, ʧʣʦʪʥʳʡ, ʥʝ ʧʦʥʠʢʘʝʪ. ʂʦʣʦʩʢʦʚʘʷ ʯʝʰʫʷ ʫʟʢʘʷ. ʆʩʪʠ ʜʣʠʥʥʳʝ, ʟʘ-

ʟʫʙʨʝʥʥʳʝ. ʅʝʨʚʘʮʠʷ ʮʚʝʪʢʦʚʦʡ ʯʝʰʫʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʘ; ʧʝʨʝʭʦʜ ʮʚʝʪʢʦʚʦʡ ʯʝʰʫʠ ʚ ʦʩʪʴ ʧʦʩʪʝ-

ʧʝʥʥʳʡ. ʆʩʥʦʚʥʘʷ ʱʝʪʠʥʢʘ ʫ ʦʩʥʦʚʘʥʠʷ ʟʝʨʥʘ ʚʦʣʦʩʠʩʪʘʷ. ɿʝʨʥʦ ʧʦʣʫʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ. ʄʘʩʩʘ 1000 

ʟʝʨʝʥ ï 34-40 ʛ. ʋʨʦʞʘʡʥʦʩʪʴ ʥʘ ʩʫʭʦʜʦʣʝ ï 40-50 ʮ/ʛʘ, ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ï 50-75 ʮ/ʛʘ. ʉʨʝʜʥʝʩʧʝ-

ʣʳʡ. ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʠ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩʨʝʜʥʠʝ, ʫʩʪʦʡʯʠʚ ʢ ʚʝʩʝʥʥʠʤ ʟʘʤʦʨʦʟʢʘʤ. ɺʳʩʦʪʘ ʨʘʩʪʝ-

ʥʠʡ ʥʘ ʙʦʛʘʨʝ ï 60-70 ʩʤ, ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ï 80-90 ʩʤ. ʋʩʪʦʡʯʠʚ ʢ ʧʦʣʝʛʘʥʠʶ. ɿʘʩʫʭʦʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʭʦʨʦʰʘʷ. ɿʝʨʥʦʬʫʨʘʞʥʳʡ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ï 11,4-12,8%. ʅʘʪʫʨʘ ʟʝʨʥʘ ï 665-680 ʛ/ʣ. ʋʩʪʦʡ-

ʯʠʚʦʩʪʴ ʢ ʛʦʣʦʚʥʝʚʳʤ ʙʦʣʝʟʥʷʤ ï ʩʨʝʜʥʷʷ. ʅʦʨʤʘ ʚʳʩʝʚʘ ï 4,5 ʤʣʥ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ 1 ʛʘ [11]. 

ʉʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʫʭʦʜ ʟʘ ʧʦʩʝʚʘʤʠ ï ʦʙʱʝʧʨʠʥʷʪʳʝ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʜʣʷ ʜʘʥʥʦʡ 

ʟʦʥʳ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ï ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʦʙʱʝʥʠʝ 

ʆʩʥʦʚʥʘʷ ʛʘʨʘʥʪʠʷ ʧʦʣʫʯʝʥʠʷ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ ï ʥʘʣʠʯʠʝ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʢ ʤʦʤʝʥʪʫ ʩʝʚʘ. ʀʟ 

ʠʟʫʯʝʥʥʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʙʣʶʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʙʨʘʙʦʪʢʝ 

ʧʦʯʚʳ ʙʦʣʝʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʝ ʟʘʧʘʩʳ ʚʣʘʛʠ ʢ ʧʦʩʝʚʫ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʥʘʙʣʶʜʘʣʠʩʴ ʧʦʩʣʝ ʛʦʨʦʭʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ 

ʦʙʝʩʧʝʯʠʣ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʛʦʨʦʭ, ʧʨʠʯʝʤ ʵʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚʦ ʚʩʝ ʛʦʜʳ (ʪʘʙʣ. 1). 
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ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʠʣʘ 52,2 ʮ/ʛʘ. ʇʨʠ ʧʦʩʝʚʝ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ çʢʫʢʫʨʫʟʘ 

ʥʘ ʩʠʣʦʩè ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʙʳʣʘ 42,9 ʮ/ʛʘ. ʉʘʤʘʷ ʞʝ ʥʠʟʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʝʥʘ 

ʧʨʠ ʧʦʩʝʚʝ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʧʦʩʣʝ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ï 38,1 ʮ/ʛʘ. 

ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʧʨʦʧʘʰʥʳʤ ʢʫʣʴʪʫʨʘʤ ï ʟʘʧʦʟʜʘʥʠʝ ʩ ʫʙʦʨʢʦʡ ʠ 

ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʧʦʩʣʝ ʵʪʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʧʦʩʝʚʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ 2020-2022 ʛʛ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʦʢʘʟʳʚʘʶʪ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ. ʊʘʢ, ʧʨʠ ʧʦʩʝʚʝ ʧʦʩʣʝ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʧʨʦʮʝʥʪ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ 

ʟʝʨʥʝ ʩʦʩʪʘʚʠʣ 11,4. ʇʦʩʝʚ ʞʝ ʧʦ ʛʦʨʦʭʫ ʫʚʝʣʠʯʠʣ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦ 12,8%. ɺʘʣʦʚʦʡ ʩʙʦʨ ʙʝʣʢʘ ʩ 

ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʠʣ 668,2 ʢʛ.  

ʅʘʤʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʠ ʦʢʫʧʘʝʤʦʩʪʴ ʠʭ 

ʵʥʝʨʛʠʝʡ ʫʨʦʞʘʷ ʦʩʥʦʚʥʦʡ ʠ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʘʩʯʝʪʳ, ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʧʦ ʚʩʝʤ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʩʦʩʪʘʚʠʣʠ 17,8 ɻɼʞ/ʛʘ (ʪʘʙʣ. 2). ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ (90,4) ʧʦʣʫʯʝʥʦ 

ʧʨʠ ʧʦʩʝʚʝ ʧʦʩʣʝ ʛʦʨʦʭʘ. ʏʠʩʪʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʜʦʭʦʜ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʠʣ 72,6 ɻɼʞ/ʛʘ. 

ɺʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ï ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ 

ʚʝʣʠʯʠʥʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʧʦʩʝʚʝ ʧʦ ʛʦʨʦʭʫ ʧʦʣʫʯʝʥʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 376,5 ʄɼʞ/ʮ. 

 

ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ (ʩʦʨʪ ɺʦʩʭʦʜ), ʮ/ʛʘ 
ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ɻʦʜʳ ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʛ/ʛʘ 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ,  

2020 2021 2022   

ʂʫʢʫʨʫʟʘ ʥʘ ʩʠʣʦʩ 42,9 48,5 41,4 44,3 11,7 518,3 

ɻʦʨʦʭ 52,2 55,1 49,3 52,2 12,8 668,2 

ʂʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ 38,1 45,7 37,3 40,4 11,4 460,6 

ʅʉʈ0,5 1,10 1,25 0,91 

 

ʊʘʙʣʠʮʘ 2 ï ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʥʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ (ʚ ʩʨʝʜʥʝʤ ʟʘ 2020-2022 ʛʛ.) 

ʇʦʢʘʟʘʪʝʣʴ 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ 

ʢʫʢʫʨʫʟʘ ʥʘ 

ʩʠʣʦʩ 
ʛʦʨʦʭ 

ʢʫʢʫʨʫʟʘ ʥʘ 

ʟʝʨʥʦ 

ɿʘʪʨʘʯʝʥʦ ʵʥʝʨʛʠʠ, ɻɼʞ/ʛʘ 17,8 17,8 17,8 

ʋʨʦʞʘʡ ʟʝʨʥʘ, ʪ/ʛʘ 44,5 53,4 40,1 

ʇʦʣʫʯʝʥʦ ʵʥʝʨʛʠʠ, ɻɼʞ/ʛʘ 75,2 90,4 67,8 

ʏʠʩʪʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʜʦʭʦʜ, ɻɼʞ/ʛʘ 57,5 72,6 50,0 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʝʚʘ 3,7 4,5 3,2 

ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ (ʂʇɼ) ʧʦʩʝʚʘ 4,8 5,8 4,3 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʄɼʞ/ʮ 452,2 376,5 502,0 

 

ɺʳʚʦʜʳ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʣʫʯʰʠʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ - ʛʦʨʦʭ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ 

ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʚ ʧʦʯʚʝ ʚʣʘʛʠ, ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʥʠʞʘʝʪ ʟʘʩʦʨʝʥ-

ʥʦʩʪʴ ʧʦʩʝʚʦʚ ʠ ʦʧʘʩʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʙʦʣʝʟʥʷʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ "ʟʘʧʘʩ ʧʨʦʯʥʦʩʪʠ" ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ. 

ʈʘʟʤʝʱʝʥʠʝ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʧʦʩʣʝ ʛʦʨʦʭʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʫʨʦʞʘʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 7,9 ʮ/ʛʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʧʦʩʝʚʝ ʧʦ ʢʫʢʫʨʫʟʝ ʥʘ ʩʠʣʦʩ ʠ ʥʘ 11,8 ʮ/ʛʘ - ʯʝʤ ʧʦ ʢʫʢʫʨʫʟʝ ʥʘ ʟʝʨʥʦ. 

ʇʨʠ ʧʦʩʝʚʝ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʧʦʩʣʝ ʛʦʨʦʭʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʙʦʨ ʙʝʣʢʘ, ʨʘʚʥʳʡ 668,2 ʢʛ/ʛʘ, ʯʪʦ 

ʚʳʰʝ, ʯʝʤ ʧʨʠ ʧʦʩʝʚʝ ʧʦ ʢʫʢʫʨʫʟʝ ʥʘ ʟʝʨʥʦ ʠ ʢʫʢʫʨʫʟʝ ʥʘ ʩʠʣʦʩ, ʥʘ 1,7 ʠ 0,9%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʃʫʯʰʫʶ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʣʝ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʧʦ ʛʦʨʦʭʫ: ʯʠʩ-

ʪʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʜʦʭʦʜ ï 72,6 ɻɼʞ/ʛʘ, ʯʪʦ ʚʳʰʝ ʥʘ 21 ʠ 31,2%, ʯʝʤ ʧʨʠ ʧʦʩʝʚʝ ʧʦ ʢʫʢʫʨʫʟʝ ʥʘ ʩʠ-

ʣʦʩ ʠ ʢʫʢʫʨʫʟʝ ʥʘ ʟʝʨʥʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʤʠʷ. ʅʘʣʴʯʠʢ, 2005 

11. ʀʩʪʦʯʥʠʢ: https://dacha-dacha.ru/sorta/yachmen-ozimyj/voskhod 
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ʐʦʛʝʥʦʚ ʖ.ʄ.; 

ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɸʛʨʦʥʦʤʠʷè 

ɹʦʟʠʝʚ ɸ.ʃ.; 

 ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɸʛʨʦʥʦʤʠʷè 

ɹʘʣʢʘʨʦʚʘ ʊ.ɸ.; 

ʩʪʫʜʝʥʪʢʘ 1 ʢʫʨʩʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çɸʛʨʦʥʦʤʠʷè 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ɹʠʦʧʣʘʥʪ ʌʣʦʨʘ ʥʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʪʘʢʠʭ ʢʘʢ 

ʈʆʉʉ 299 ʄɺ ʠ ʄʘʰʫʢ 355 ʄɺ. ʇʨʠʤʝʥʷʷ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʚʝʣʠʢʦʣʝʧʥʳʤ ʘʥʪʠ-

ʩʪʨʝʩʩʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʫʩʪʘʥʦʚʣʝʥʳ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʢʮʠʠ 

ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʦʙʨʘʙʦʪʢʫ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ. ʊʘʢ, ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʫ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʜʦʩʪʠʛʘʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5,4 ʠ 5,8 ʪ/ʛʘ. ɺʥʝʩʝʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N90ʈ90ʂ60 ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 299 ʄɺ ʜʘʣʠ ʧʨʠʨʦʩʪ ʫʨʦʞʘʷ ʟʝʨʥʘ ʥʘ 

21,0%, ʛʜʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 6,5 ʪ/ʛʘ, ʫ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʄɺ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʩʣʝ-

ʜʫʶʱʠʤʠ 31,9% ʠ 7,1 ʪ/ʛʘ. ɺ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʥʘ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʝʨʝʜ ʧʦʩʝʚʦʤ 

ʙʳʣʘ ʦʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʦʤ ɹʠʦʧʣʘʥʪ ʌʣʦʨʘ ʥʦʨʤʦʡ 1 ʣ/ʛʘ ʦʪʤʝʯʘʝʪʩʷ ʧʦʜʲʝʤ ʫʨʦʞʘʷ ʟʝʨʥʘ 7,7 ʪ/ʛʘ, 

ʛʜʝ ʨʘʟʥʠʮʘ ʩ ʢʦʥʪʨʦʣʝʤ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 299 ʄɺ ʙʳʣʘ 42,7%, ʘ ʫ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 

355 ʄɺ 68,4%, ʥʘ ʯʝʪʚʝʨʪʦʤ ʚʘʨʠʘʥʪʝ N90ʈ90ʂ60 +ɹʠʦʧʣʘʥʪ ʌʣʦʨʘ (ʚ ʬʘʟʘʭ 3-5 ʠ 8-10 ʣʠʩʪʴʝʚ, ʥʦʨʤʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1 ʣ/ʛʘ ʠ 2ʣ/ʛʘ) ʟʘʤʝʪʝʥ ʩʧʘʜ ʫʨʦʞʘʷ ʟʝʨʥʘ ʫ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʥʘ 35,3% ʠ 54,1%, ʠʣʠ 7,3 

ʠ 8,3 ʪ/ʛʘ  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʢʫʨʫʟʘ ʟʝʨʥʦʚʘʷ, ʩʦʨʥʷʢʠ, ʫʨʦʞʘʡʥʦʩʪʴ, ʛʠʙʨʠʜʳ, ʈʆʉʉ 299 ʄɺ, ʄʘʰʫʢ 

355 ʄɺ, ʩʪʨʝʩʩʦʨʳ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ. 
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Annotation 

This article discusses the influence of Bioplant Flora on the photosynthetic activity of zoned maize 

hybrids in the conditions of the foothill zone of Kabardino-Balkaria, such as ROSS 299 MV and Mashuk 355 

MV. Using a growth regulator with excellent anti-stress properties in the conditions of Kabardino-Balkaria, 

it was established that the characteristics of the response of corn hybrids to treatment before sowing and 

treatment in different phases of the growing season. Thus, the yield of both hybrids in the control variant 

reached 5.4 and 5.8 t/ha, respectively. The application of mineral fertilizers at a dose of N90P90K60 in the hy-

brid ROSS 299 MB gave an increase in grain yield by 21.0%, where the productivity was 6.5 t/ha, in the hy-

brid Mashuk 355 MB these figures were the following 31.9% and 7.1 t/ha ha. In the third variant, where, 

against the background of mineral fertilizers, before sowing, Bioplant Flora was treated with a norm of 1 

l/ha, an increase in grain yield of 7.7 t/ha was noted, where the difference with the control (without treat-

ment) in the hybrid ROSS 299 MB was 42.7% , and in the hybrid Mashuk 355 MV 68.4%, in the fourth va-

riant N90P90K60 + Bioplant Flora (in the phases of 3-5 and 8-10 leaves, the norms are 1 l/ha and 2 l/ha, re-

spectively), a decrease in grain yield is noticeable in both hybrids by 35.3% and 54.1%, or 7.3 and 8.3 t/ha 

Key words: grain corn, weeds, yield, hybrids, ROSS 299 MV, Mashuk 355 MV, stressors, photosyn-

thetic activity, yield. 

 

ɺ ʩʚʷʟʠ ʩ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʢʫʢʫʨʫʟʳ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚ-

ʢʘʟʘ ʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʮʝʣʦʤ, ʚʩʪʘʝʪ ʦʩʪʨʳʡ ʚʦʧʨʦʩ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʚ ʷʚ-

ʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʠʟʢʠʭ ʫʨʦʞʘʝʚ, ʱʫʧʣʳʭ ʟʝʨʝʥ ʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʨʤʘ ʜʣʷ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʇʦʵʪʦʤʫ ʙʦʨʴʙʘ ʩ ʩʦʨʥʷʢʘʤʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʘ. ʇʨʠʤʝʥʷʷ 

ʛʝʨʙʠʮʠʜʳ, ʤʳ ʤʦʞʝʤ ʩʥʠʟʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ, ʘ ʛʜʝ-ʪʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʩʪʘʭ ʧʘʛʫʙʥʦʝ ʜʝʡʩʪʚʠʝ 

ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʦʩʝʚʳ ʢʫʣʴʪʫʨʥʳʭ ʩʦʨʥʷʢʦʚ. ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʤʳ ʥʝʜʦʙʠʨʘ-

ʝʤ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 12%, ʘ ʥʘ ʤʠʨʦʚʦʤ 

ʫʨʦʚʥʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʳʨʘʩʪʘʝʪ ʜʦ 15-20% [1-9]. 

ʇʨʠʤʝʥʝʥʠʝ ʘʥʪʠʩʪʨʝʩʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʪʜʝʣʴʥʳʤ ʩʦʩʪʘʚʥʳʤ 

ʩʦʝʜʠʥʝʥʠʷʤ ʛʝʨʙʠʮʠʜʦʚ, ʫʩʢʦʨʷʷ ʤʝʪʘʙʦʣʠʟʤ ʚ ʪʢʘʥʷʭ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʦʟʜʘʚʘʷ ʤʦʱʥʳʡ ʟʘ-

ʩʣʦʥ ʧʨʦʪʠʚ ʚʨʝʜʦʥʦʩʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʦʨʥʷʢʦʚ, ʘ ʪʘʢ ʞʝ ʧʨʝʢʨʘʩʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʚʦʟʜʝ-

ʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʦʥʘʤ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ɹʠʦʧʣʘʥʪ ʌʣʦʨʘ ʥʘ ʬʦʪʦʩʠʥʪʝʪʠ-

ʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʠʠ ʪʘʢʠʭ ʢʘʢ ʈʆʉʉ 299 ʄɺ ʠ ʄʘʰʫʢ 355 ʄɺ, ʧʨʠʤʝʥʷʷ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʦʙʣʘʜʘʶʱʠʝ ʚʝʣʠ-

ʢʦʣʝʧʥʳʤʠ ʘʥʪʠʩʪʨʝʩʩʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ; ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝ-

ʘʢʮʠʠ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʦʙʨʘʙʦʪʢʫ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ.  

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʫʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ ʚ ʧʝʨʠʦʜ ʩ 2020 ʧʦ 2022 ʛʦʜʳ ʚ ʜʚʫʭʬʘʢʪʦʨʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦ ʩʭʝʤʝ ʥʠʞʝ. 

ʌʘʢʪʦʨ ɸ ï ʛʠʙʨʠʜʳ: ʠʩʩʣʝʜʦʚʘʣʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʣʝʜʫʶʱʠʭ ʛʠʙʨʠʜʦʚ ʟʝʨʥʦ-

ʚʦʡ ʢʫʢʫʨʫʟʳ: ʈʆʉʉ 299 ʄɺ (ʩʪʘʥʜʘʨʪ), ʄʘʰʫʢ 355 ʄɺ. 
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ʌʘʢʪʦʨ ɹ ï 1. ʂʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ), 2. N90ʈ90ʂ60, 3. N90ʈ90ʂ60 +ɹʠʦʧʣʘʥʪ ʌʣʦʨʘ (ʥʦʨʤʘ 

1 ʣ/ʛʘ), 4. N90ʈ90ʂ60 +ɹʠʦʧʣʘʥʪ ʌʣʦʨʘ (ʚ ʬʘʟʘʭ 3-5 ʠ 8-10 ʣʠʩʪʴʝʚ, ʥʦʨʤʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1 ʣ/ʛʘ ʠ 

2 ʣ/ʛʘ). ʈʘʟʤʝʨ ʜʝʣʷʥʦʢ 50 ʤ
2
, ʦʧʳʪ ʧʦʚʪʦʨʷʝʪʩʷ 4 ʨʘʟʘ, ʨʘʟʤʝʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʯʝʨʥʦʟʝʤʝ ʚʳʝɦʣʦʯʝʥʥʦʤ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥ-

ʪʝ 4,9%, ʦʙʱʠʡ ʘʟʦʪ-0,28%, ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ï 34,4 ʤʛ.ʵʢʚʠʚʘʣʝʥʪ ʥʘ 100 ʛʨʘʤʤ ʧʦʯʚʳ, ʨʝʘʢʮʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝʡʪʨʘʣʴʥʘʷ (pH ï 7,0). ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 5-10 ʤʛ ʥʘ 

100 ʛ ʧʦʯʚʳ, ʪʦ ʝʩʪʴ ʩʨʝʜʥʷʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ (ʧʦ ʏʠʨʠʢʦʚʫ), ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ ʧʦ-

ʚʳʰʝʥʥʘʷ - 10-15 ʤʛ ʥʘ 100 ʛ ʧʦʯʚʳ (ʧʦ ʇʝʡʚʝ). ʇʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʜʘʥʥʘʷ ʧʦʯʚʘ ʪʷʞʝʣʦʩʫʛ-

ʣʠʥʠʩʪʘʷ. ʉʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 57.2%.  

ɸʛʨʦʪʝʭʥʠʢʘ ʦʙʱʝʧʨʠʥʷʪʘʷ.  ɺʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʛʝʨʙʠʮʠʜʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʙʘ-

ʢʦʚʳʝ ʩʤʝʩʠ ʄʝʨʣʠʥʘ (0,08 ʢʛ/ʛʘ) ʠ ʊʨʦʬʠ (1,25 ʢʛ/ʛʘ), ʚʥʦʩʠʣʠʩʴ ʚ ʧʦʯʚʫ ʜʦ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ, ʘ ʚ 

ʭʦʜʝ ʦʧʳʪʘ ʚ ʬʘʟʝ 3-5 ʣʠʩʪʴʝʚ ʢʫʢʫʨʫʟʳ, ʧʨʦʚʦʜʠʣʘʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ ʛʝʨʙʠʮʠ-

ʜʦʤ ɼʠʢʘʤʙʝʣ (0,40 ʛ/ʛʘ). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʦʙʱʝʥʠʝ 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʥʳʝ ʚ 2020-2022 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʫʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʌɻɹʆ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ 

ʜʦʟʝ N90ʈ90ʂ60 ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 299 ʄɺ ʜʘʣʠ ʧʨʠʨʦʩʪ ʣʠʩʪʦʚʦʡ ʧʣʦʱʘʜʠ ʥʘ 1,84%, ʛʜʝ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 44,2 ʪʳʩ.ʤ
2
/ʛʘ, ʫ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʄɺ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ 2,25% ʠ 45,5 ʪʳʩ.ʤ2/ʛʘ. ɺ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʥʘ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʙʳʣʘ ʦʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʦʤ ɹʠʦʧʣʘʥʪ ʌʣʦʨʘ ʥʦʨʤʦʡ 1 ʣ/ʛʘ ʦʪʤʝʯʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ 46,3 ʪʳʩ.ʤ
2
/ʛʘ, ʛʜʝ ʨʘʟʥʠʮʘ ʩ ʢʦʥʪʨʦʣʝʤ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) ʫ ʛʠʙʨʠʜʘ 

ʈʆʉʉ 299 ʄɺ ʙʳʣʘ 6,68%, ʘ ʫ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʄɺ 5,17%, ʥʘ ʯʝʪʚʝʨʪʦʤ ʚʘʨʠʘʥʪʝ N90ʈ90ʂ60 

+ɹʠʦʧʣʘʥʪ ʌʣʦʨʘ (ʚ ʬʘʟʘʭ 3-5 ʠ 8-10 ʣʠʩʪʴʝʚ, ʥʦʨʤʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1 ʣ/ʛʘ ʠ 2 ʣ/ʛʘ) ʟʘʤʝʪʝʥ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʳʡ ʩʧʘʜ ʫ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʥʘ 4,15% ʠ 3,60%, ʠʣʠ 45,2 ʠ 46,1 ʪʳʩ.ʤ
2
/ʛʘ (ʨʠʩʫʥʦʢ1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʙʦʪʢʠ  

ʧʨʝʧʘʨʘʪʦʤ ɹʠʦʧʣʘʪ ʌʣʦʨʘ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʧʦ ʬʘʟʘʤ, ʪʳʩ.ʤ
2
/ʛʘ 

 

ʌʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʫ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʜʦʩʪʠʛʘʣ ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ 2,60 ʠ 2,79 ʪʳʩ.ʤ
2
/ʛʘĿʜʥʝʡ. ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N90ʈ90ʂ60 ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 

299 ʄɺ ʜʘʣʠ ʧʨʠʨʦʩʪ ʌʇ ʥʘ 3,08%, ʛʜʝ ʌʇ ʩʦʩʪʘʚʠʣʘ 2,68 ʪʳʩ.ʤ2/ʛʘĿʜʥʝʡ, ʫ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʄɺ 

ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ 8,87% ʠ 2,87 ʪʳʩ.ʤ
2
/ʛʘĿʜʥʝʡ. ɺ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʥʘ ʬʦʥʝ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʙʳʣʘ ʦʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʦʤ ɹʠʦʧʣʘʥʪ ʌʣʦʨʘ ʥʦʨʤʦʡ 1 ʣ/ʛʘ ʦʪ-

ʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʌʇ 2,62 ʪʳʩ.ʤ
2
/ʛʘĿʜʥʝʡ, ʛʜʝ ʨʘʟʥʠʮʘ ʩ ʢʦʥʪʨʦʣʝʤ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 

299 ʄɺ ʙʳʣʘ 0,77%, ʘ ʫ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʄɺ 1,43%, ʥʘ ʯʝʪʚʝʨʪʦʤ ʚʘʨʠʘʥʪʝ N90ʈ90ʂ60 +ɹʠʦʧʣʘʥʪ 

ʌʣʦʨʘ (ʚ ʬʘʟʘʭ 3-5 ʠ 8-10 ʣʠʩʪʴʝʚ, ʥʦʨʤʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1 ʣ/ʛʘ ʠ 2 ʣ/ʛʘ) ʟʘʤʝʪʝʥ ʧʦʜʲʝʤ ʫ ʦʙʦʠʭ ʛʠʙ-

ʨʠʜʦʚ ʥʘ 3,46% ʠ 2,87%, ʠʣʠ 2,69 ʠ 2,87 ʪʳʩ.ʤ
2
/ʛʘĿʜʥʝʡ (ʨʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2 ï ʌʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʦʤ  

ɹʠʦʧʣʘʪ ʌʣʦʨʘ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʧʦ ʬʘʟʘʤ, ʪʳʩ.ʤ
2
/ʛʘĿʜʥʝʡ 

 

ʏʠʩʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʫ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʜʦʩʪʠʛʘʣ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ 8,0 ʠ 8,2 ʛ/ʤ
2
Ŀʩʫʪʢʠ. ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N90ʈ90ʂ60 ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 

299 ʄɺ ʜʘʣʠ ʧʨʠʨʦʩʪ ʏʇʌ ʥʘ 2,50%, ʛʜʝ ʏʇʌ ʩʦʩʪʘʚʠʣʘ 8,2 ʛ/ʤ
2
Ŀʩʫʪʢʠ, ʫ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʄɺ 

ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ 2,44% ʠ 8,4 ʛ/ʤ
2
Ŀʩʫʪʢʠ. ɺ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʥʘ ʬʦʥʝ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʙʳʣʘ ʦʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʦʤ ɹʠʦʧʣʘʥʪ ʌʣʦʨʘ ʥʦʨʤʦʡ 1 ʣ/ʛʘ ʦʪʤʝʯʘʝʪʩʷ 

ʧʦʜʲʝʤ ʏʇʌ 9,2 ʛ/ʤ
2
Ŀʩʫʪʢʠ, ʛʜʝ ʨʘʟʥʠʮʘ ʩ ʢʦʥʪʨʦʣʝʤ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 299 ʄɺ ʙʳʣʘ 

15,00%, ʘ ʫ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʄɺ 14,63%, ʥʘ ʯʝʪʚʝʨʪʦʤ ʚʘʨʠʘʥʪʝ N90ʈ90ʂ60 +ɹʠʦʧʣʘʥʪ ʌʣʦʨʘ (ʚ ʬʘ-

ʟʘʭ 3-5 ʠ 8-10 ʣʠʩʪʴʝʚ, ʥʦʨʤʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1 ʣ/ʛʘ ʠ 2ʣ/ʛʘ) ʟʘʤʝʪʝʥ ʧʦʜʲʝʤ ʫ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʥʘ 

12,50% ʠ 10,98%, ʠʣʠ 9,0 ʠ 9, ʛ/ʤ
2
Ŀʩʫʪʢʠ (ʨʠʩʫʥʦʢ3). 

 

 
ʈʠʩʫʥʦʢ 3 ï ʏʠʩʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʦʤ  

ɹʠʦʧʣʘʪ ʌʣʦʨʘ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʧʦ ʬʘʟʘʤ, ʛ/ʤ
2
Ŀʩʫʪʢʠ 

 

ʅʘʢʦʧʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʜʦʩʪʠʛʘʣ ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ 21,1 ʠ 22,9 ʪ/ʛʘ. ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N90ʈ90ʂ60 ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 299 ʄɺ 

ʜʘʣʠ ʧʨʠʨʦʩʪ ʉɺ ʥʘ 5,21%, ʛʜʝ ʉɺ ʩʦʩʪʘʚʠʣʘ 22,2 ʪ/ʛʘ, ʫ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʄɺ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ 

ʩʣʝʜʫʶʱʠʤʠ 5,68% ʠ 24,2 ʪ/ʛʘ. ɺ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʥʘ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʝʨʝʜ ʧʦʩʝ-

ʚʦʤ ʙʳʣʘ ʦʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʦʤ ɹʠʦʧʣʘʥʪ ʌʣʦʨʘ ʥʦʨʤʦʡ 1 ʣ/ʛʘ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʨʦʩʪ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

24,4 ʪ/ʛʘ, ʛʜʝ ʨʘʟʥʠʮʘ ʩ ʢʦʥʪʨʦʣʝʤ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 299 ʄɺ ʙʳʣʘ 15,64%, ʘ ʫ ʛʠʙʨʠʜʘ 

ʄʘʰʫʢ 355 ʄɺ 17,47%, ʥʘ ʯʝʪʚʝʨʪʦʤ ʚʘʨʠʘʥʪʝ N90ʈ90ʂ60 +ɹʠʦʧʣʘʥʪ ʌʣʦʨʘ (ʚ ʬʘʟʘʭ 3-5 ʠ 8-10 ʣʠʩʪʴ-

ʝʚ, ʥʦʨʤʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1 ʣ/ʛʘ ʠ 2ʣ/ʛʘ) ʟʘʤʝʪʥʦ ʫʙʳʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʥʘ 14,22% ʠ 

15,28%, ʠʣʠ 24,1 ʠ 26,4 ʪ/ʛʘ (ʨʠʩʫʥʦʢ 4). 
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ʈʠʩʫʥʦʢ 4 ï ʅʘʢʦʧʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʦʤ ɹʠʦʧʣʘʪ 

ʌʣʦʨʘ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʧʦ ʬʘʟʘʤ, ʪ/ʛʘ 

 

ʋʨʦʞʘʡʥʦʩʪʴ ʫ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʜʦʩʪʠʛʘʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5,4 ʠ 5,8 

ʪ/ʛʘ. ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N90ʈ90ʂ60 ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 299 ʄɺ ʜʘʣʠ ʧʨʠʨʦʩʪ ʫʨʦ-

ʞʘʷ ʟʝʨʥʘ ʥʘ 21,0%, ʛʜʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 6,5 ʪ/ʛʘ, ʫ ʛʠʙʨʠʜʘ ʄʘʰʫʢ 355 ʄɺ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ 31,9% ʠ 7,1 ʪ/ʛʘ. ɺ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʥʘ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʝʨʝʜ 

ʧʦʩʝʚʦʤ ʙʳʣʘ ʦʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʦʤ ɹʠʦʧʣʘʥʪ ʌʣʦʨʘ ʥʦʨʤʦʡ 1 ʣ/ʛʘ ʦʪʤʝʯʘʝʪʩʷ ʧʦʜʲʝʤ ʫʨʦʞʘʷ ʟʝʨʥʘ 

7,7 ʪ/ʛʘ, ʛʜʝ ʨʘʟʥʠʮʘ ʩ ʢʦʥʪʨʦʣʝʤ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) ʫ ʛʠʙʨʠʜʘ ʈʆʉʉ 299 ʄɺ ʙʳʣʘ 42,7%, ʘ ʫ ʛʠʙʨʠʜʘ 

ʄʘʰʫʢ 355 ʄɺ 68,4%, ʥʘ ʯʝʪʚʝʨʪʦʤ ʚʘʨʠʘʥʪʝ N90ʈ90ʂ60 +ɹʠʦʧʣʘʥʪ ʌʣʦʨʘ (ʚ ʬʘʟʘʭ 3-5 ʠ 8-10 ʣʠʩʪʴʝʚ, 

ʥʦʨʤʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1 ʣ/ʛʘ ʠ 2 ʣ/ʛʘ) ʟʘʤʝʪʝʥ ʩʧʘʜ ʫʨʦʞʘʷ ʟʝʨʥʘ ʫ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʥʘ 35,3% ʠ 54,1%, 

ʠʣʠ 7,3 ʠ 8,3 ʪ/ʛʘ (ʨʠʩʫʥʦʢ 5). 

 

 
ʈʠʩʫʥʦʢ 5 ï ʋʨʦʞʘʡʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʦʤ  

ɹʠʦʧʣʘʪ ʌʣʦʨʘ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʧʦ ʬʘʟʘʤ, ʪ/ʛʘ 

 

ɺʳʚʦʜʳ 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʞʝʛʦʜʥʦ ʚʳʩʝʚʘʷ ʛʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ 

ʈʆʉʉ 299 ʄɺ ʠ ʄʘʰʫʢ 355 ʄɺ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʙʫʜʫʪ ʧʦʣʫʯʘʪʴ 

ʧʨʠʙʘʚʢʫ ʟʝʨʥʘ ʜʦ 2,3-3,7 ʪ/ʛʘ ʧʦʣʥʦʮʝʥʥʦʛʦ ʟʝʨʥʘ ʦʙʨʘʙʘʪʳʚʘʷ ʧʨʝʧʘʨʘʪʦʤ ɹʠʦʧʣʘʪ ʌʣʦʨʘ ʧʝʨʝʜ ʧʦ-

ʩʝʚʦʤ ʠ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ, ʧʦ ʬʘʟʘʤ ʥʘ ʢʫʢʫʨʫʟʥʳʭ ʧʦʣʷʭ.  
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ʩʨʝʜʳ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. IV ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯ-

ʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʀʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʷ. ʌɻɹʅʋ çʇʨʠʢʘʩʧʠʡʩʢʠʡ ʘʛʨʘʨʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ 

ʮʝʥʪʨ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè. 2019. ʉ. 338-342. 
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Annotation 

The article discusses the use of GIS technologies in the cadastre system in modern conditions. Much 

attention is paid to the practical application of geoinformation systems in the strategic planning of the territo-

ry and the directions of the use of GIS technologies in land management and cadastres, as well as in the 

study of the possibilities of using geoinformation systems in the management of territories are identified. 
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ʉʦʚʨʝʤʝʥʥʦʤʫ ʦʙʱʝʩʪʚʫ ʙʝʟ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʦʙʦʡʪʠʩʴ. ɹʝʟ ʥʠʭ ʥʝʚʦʟʤʦʞʥʦ ʧʦʩʪʨʦʝʥʠʝ 

ʵʢʦʥʦʤʠʢʠ ʠ ʚʝʜʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʊʝʥʜʝʥʮʠʠ ʚ ʤʠʨʝ ʪʘʢʦʚʳ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ ʫʧʨʘʚʣʷʪʴ ʦʛʨʦʤʥʦʡ ʙʘʟʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʳ ɻʀʉ 

(ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ).  

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʵʪʫ ʟʘʜʘʯʫ ʙʳʣʦ ʩʣʦʞʥʦ ʨʝʰʠʪʴ, ʪʘʢ ʢʘʢ ʙʳʣ ʤʘʣʳʡ ʙʘʥʢ ʜʘʥʥʳʭ, ʦʛʨʘ-

ʥʠʯʠʚʘʣʩʷ ʜʦʩʪʫʧ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʟʝʤʣʝ (ʢʦʩʤʦʩʥʠʤʢʠ). ʅʦ ʚ ʧʦʩʣʝʜʥʠʝ ʥʝ-

ʩʢʦʣʴʢʦ ʣʝʪ ʩʠʪʫʘʮʠʷ ʠʟʤʝʥʠʣʘʩʴ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ ʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ɻʀʉ ʧʦʜʥʠ-

ʤʘʶʪʩʷ ʥʘ ʩʪʫʧʝʥʴ ʚʳʰʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʥʝʜʨʷʪʴ ɻʀʉ ʚ ʥʦʚʳʝ ʩʬʝʨʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. 

ʇʨʠʤʝʥʝʥʠʝ ɻʀʉ ʚ ʢʘʜʘʩʪʨʦʚʦʤ ʧʦʪʦʢʝ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦ, ʪʘʢ ʢʘʢ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʩʣʝʞʝʥʠʶ 

ʟʘ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʛʨʘʥʠʮ ʦʙʲʝʢʪʦʚ ʫʯʝʪʘ ʠ ʪ.ʜ. ɺʩʝ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʨʘʟʨʳʚʥʫʶ 

ʩʚʷʟʴ ʤʝʞʜʫ ʚʝʜʝʥʠʝʤ ʢʘʜʘʩʪʨʦʚ (ʨʝʝʩʪʨʦʚ) ʨʘʟʣʠʯʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʯʝʨʝʟ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ [5].  

ɺʥʝʜʨʝʥʠʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ɻʀʉ-ʩʠʩʪʝʤ ʫʞʝ ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʣʘʥʠʨʦʚʘ-

ʥʠʠ ʠ ʫʩʪʦʡʯʠʚʦʤ ʨʘʟʚʠʪʠʠ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ ʚʩʝ ʙʦʣʴʰʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʥʷʪʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʦʥʜʘʭ ʜʘʥʥʳʭ ʠʤʝʝʪʩʷ ʦʛʨʦʤʥʘʷ ʙʘʟʘ ʨʘʟʣʠʯʥʦʡ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʥʘ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɼʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙ-

ʥʦʚʣʝʥʠʷ ʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʘʨʝʣʘ.  

ʋʧʨʘʚʣʝʥʠʝ ʟʝʤʣʷʤʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʪʝʢʘʶʱʠʭ ʚ 

ʥʝʤ ʧʨʦʮʝʩʩʦʚ ʠ ʧʝʨʝʩʝʯʝʥʠʝʤ ʠʥʪʝʨʝʩʦʚ ʨʘʟʣʠʯʥʳʭ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʚʣʘʜʝʣʴʮʝʚ ʥʝʜʚʠʞʠʤʦ-

ʩʪʴʶ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʤʥʦʞʝʩʪʚʦʤ ʥʦʨʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʠʥʪʝʨʝʩʳ ʢʦʪʦʨʳʭ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʨʘʚʥʦʚʝʩʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ.  

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʣʷʤʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʥʝʦʙʭʦʜʠʤʘ ʤʥʦʛʦʩʪʦʨʦʥʥʷʷ ʠ ʨʘʟʥʦʧʣʘʥʦ-

ʚʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʦʪʥʝʩʝʥʥʘʷ ʢ ʨʘʟʣʠʯʥʳʤ ʬʨʘʛʤʝʥʪʘʤ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʇʨʠ ʧʦʤʦʱʠ 

ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʯʘʩʪʝʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʩ ʮʝʣʴʶ ʚʳ-

ʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʨʘʟʚʠʪʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʠʪʫʘʮʠʠ [4]. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʤʳʝ ʩʚʝʜʝʥʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʠ ʢʘʯʝʩʪʚʝʥ-

ʥʦʤ ʩʦʩʪʦʷʥʠʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʥʘ ʦʩʥʦʚʝ ɻʀʉ - ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ɻʀʉ ʚ ʟʝʤʝʣʴʥʦʤ ʢʘʜʘʩʪʨʝ ʧʨʠʟʚʘʥ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʦʩ-

ʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

1. ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ (ʤʦʥʠʪʦʨʠʥʛ) ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʮʝʥʢʘ ʠ 

ʧʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʡ ʠʭ ʩʦʩʪʦʷʥʠʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ. ʎʝʣʴʶ 

ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʟʝ-

ʤʝʣʴ, ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

2. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ ʟʝʤʝʣʴ, ʦʨʛʘʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 

3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʘ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʈʘʮʠʦʥʘʣʴʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʩʝʤʝʨʥʦʝ ʫʣʫʯʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʧʦ ʤʝ-

ʨʝ ʨʦʩʪʘ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴ-
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ʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʚʦʟʤʦʞʥʦʩʪʷʭ ɻʀʉ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʩʯʝʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

4. ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʟʝʤʝʣʴ, ʠʟʫʯʝʥʠʝ ʠʭ ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ, ʦʮʝʥʢʘ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ. 

5. ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʠʩ-

ʭʦʜʷ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʮʝʣʷʭ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʨʘʟʚʠʪʠʷ ʠʥʞʝʥʝʨʥʦʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨ. 

6. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʚʝʜʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ. ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʦʨʛʘʥʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʟʝʤʝʣʴʥʳʤʠ ʩʣʫʞʙʘʤʠ, ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʟʝʤʣʠ 

ʠ ʘʨʝʥʜʘʪʦʨʘʤʠ, ʧʦʟʚʦʣʷʷ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʣʫʯʘʪʴ ʠʥʪʝʨʝʩʫʶʱʫʶ ʠʭ ʠʥʬʦʨʤʘʮʠʶ. 

ʅʘʣʠʯʠʝ ʚʩʝʭ ʵʪʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʢʘʜʘʩʪʨʦʚʳʤ ʠʥʞʝʥʝʨʘʤ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ 

(ʯʘʩʪʦ ʚ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ), ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʴʶ ʧʨʦʚʦʜʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʢʘʜʘ-

ʩʪʨʦʚʦʛʦ ʫʯʝʪʘ.  

ɻʀʉ ʧʦʤʦʛʘʶʪ ʦʙʣʝʛʯʠʪʴ ʚʝʜʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ, ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʟʝʤʣʝʫʩʪʨʦʠ-

ʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ, ʢʘʨʪʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʜʣʷ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʥʫʞʜ ʥʘʚʠʛʘʮʠʠ. ɽʝ ʟʥʘʯʝʥʠʝ ʙʳʣʦ ʥʝʦʩʧʦʨʠʤʦ, ʘ ʧʨʠʤʝʥʝʥʠʝ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʦ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝ-

ʤʝʥʠ, ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚʦʟʨʘʩʪʘʣʠ, ʪʘʢ ʞʝ ʨʦʩ ʠ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʢʘʨʪʦʛʨʘ-

ʬʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ. ʅʘʥʝʩʝʥʥʘʷ ʩʠʪʫʘʮʠʷ ʩʪʘʥʦʚʠʣʘʩʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ. ʇʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʨʘʩʰʠʨʷʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ ʢʘʨʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʛʦʜ ʦʪ ʛʦʜʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʧʨʦʛʨʘʤʤʳ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʣʘʩʪʴ ʝʝ ʧʨʠʤʝʥʝʥʠʷ (ʨʠʩ.1).  

 

 
ʈʠʩʫʥʦʢ 1 ï ɿʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ ɻʀʉ 

 

ʈʦʩʩʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʷʚʣʷʝʪʩʷ ʘʛʨʘʨʥʦʡ ʩʪʨʘʥʦʡ, ʧʦʵʪʦʤʫ ʚʝʜʝʥʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʦʩʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʛʨʘʞʜʘʥ, ʧʨʦʞʠʚʘʶʱʠʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʙʦʣʴʰʠʭ ʛʦʨʦʜʦʚ. ʉʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʧʨʠʤʝʥʝʥʠʝ ɻʀʉ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʚ ʦʩʥʦʚʥʦʤ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʵʪʦʡ ʦʙʣʘ-

ʩʪʴʶ [3]. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʦʷʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ ʚ ʨʝʛʠʦʥʘʭ. ɻʀʉ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʠʜʘʭ ʠ 

ʙʝʜʥʦʩʪʠ ʧʦʯʚ ʚ ʠʥʪʝʨʝʩʫʶʱʝʤ ʥʘʩ ʨʝʛʠʦʥʝ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʨʠ ʨʘʩʯʝʪʝ ʫʜʦʙʨʝʥʠʡ ʠ ʷʜʦʭʠʤʠʢʘʪʦʚ 

ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʧʣʦʜʦʨʦʜʠʷ ʠ ʟʘʱʠʪʳ ʫʨʦʞʘʷ ʦʪ ʚʨʝʜʠʪʝʣʝʡ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ [1].  

ɹʝʟʫʩʣʦʚʥʦ, ʯʪʦ ʚ ʤʘʩʰʪʘʙʘʭ ʛʦʨʦʜʘ ɻʀʉ ʠʤʝʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʯʝʤ ʚ ʩʝʣʴʩʢʦʡ ʤʝ-

ʩʪʥʦʩʪʠ. ɿʜʝʩʴ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ɻʀʉ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳ-

ʤʠ ʠ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 
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ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ. ɼʣʷ ʵʪʦʛʦ ʩʦʟʜʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʤʥʦʛʦʩʣʦʡʥʫʶ ʤʦʜʝʣʴ. ʀ ʚʩʝ ʞʝ ʦʩʥʦʚʥʦʡ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ɻʀʉ ʦʩʪʘʝʪʩʷ ʛʦʨʦʜʩʢʦʡ ʢʘʜʘʩʪʨ.  

ʎʝʣʴ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʟʘʱʠʪʝ ʧʨʘʚ ʚʣʘʜʝʣʴʮʝʚ. ʉʝʛʦʜʥʷ, ʩʝʨʪʠʬʠʢʘʪʦʤ 

ʜʣʷ ʚʝʜʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ʚ ʩʦʩʪʘʚʝ ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʟʝʤʝʣʴ ʦʙʣʘʜʘʶʪ ʩʣʝ-

ʜʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ: Maplnfo, ObjectLand, ɻʝʦʧʦʣʠʩ, GeoMedia Professional ʢʦʨʧʦʨʘʮʠʠ Intergraph 

Corp., SiCAD-SD/98 ʢʦʨʧʦʨʘʮʠʠ SiemensNixdorf. ɺʩʝ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ɻʀʉ [2].  

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ɻʀʉ - ʵʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩ-

ʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʘʥʘʣʠʟʘ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʝʛʦ ʨʘʟʚʠʪʠʝʤ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʚʘʝ-

ʤʳʭ ʠ ʩʦʭʨʘʥʷʝʤʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʩ ʫʯʝʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʨʘʤʢʘʭ 

ʝʜʠʥʦʡ ʩʠʩʪʝʤʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʬʦʨʤʳ. 
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Annotation 

The article discusses the use of GIS technologies in the cadastre system in modern conditions. Much 

attention is paid to the practical application of geoinformation systems in the strategic planning of the territo-

ry and the directions of the use of GIS technologies in land management and cadastres, as well as in the 

study of the possibilities of using geoinformation systems in the management of territories are identified. 
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ʉʦʚʨʝʤʝʥʥʳʡ ʢʘʜʘʩʪʨ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ɻʀʉ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʯʘʩʪʠʯʥʦ ʟʘʤʝʥʠʣʦ ʙʫʤʘʞʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʥʦ ʠ ʦʪʢʨʳʣʦ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʨʘʟʚʠʪʠʷ. ɺʘʞʥʦʩʪʴ 

ɻʀʉ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʤʦʞʝʪ ʣʝʛʢʦ ʟʘʤʝʪʠʪʴ ʣʶʙʦʡ, ʫ ʢʦʛʦ ʝʩʪʴ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʠʥʪʝʨʥʝʪʫ. 

ɺʭʦʜ ʥʘ ʩʘʡʪ rosreestr.ru ʣʶʙʦʡ ʞʝʣʘʶʱʠʡ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩ ʧʦʤʦʱʴʶ 

ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ: ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ, ʧʣʦʱʘʜʴ, ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʤʥʦʛʦ ʜʨʫʛʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʦʥʘ ʜʦʩʪʫʧʥʘ ʣʶʙʦʤʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ.  

ɻʀʉ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʥʝʜʚʠʞʠʤʦʩʪʴ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ, ʥʦ ʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʟʘ-

ʤʝʥʠʤʳʤ ʧʨʠʢʣʘʜʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʉ ʧʦʤʦʱʴʶ ɻʀʉ ʤʥʦʛʠʝ ʟʘʜʘʯʠ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ʪʝʧʝʨʴ 

ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʨʘʮʠʦʥʘʣʴʥʦ ʠ ʣʝʛʢʦ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦ-

ʚʨʝʤʝʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʛʝʦʜʝʟʠʠ ʜʣʷ ʚʚʦʜʘ ʠ ʦʙʥʦʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʛʣʦ-

ʙʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʜʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ 

ʧʨʦʮʝʜʫʨʳ ʦʙʨʘʙʦʪʢʠ ʵʪʠʭ ʜʘʥʥʳʭ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʠ 

ʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʈʠʩʫʥʦʢ 1). 

ʇʨʦʮʝʩʩ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʷʤʠ ʢʨʘʡʥʝ ʩʣʦʞʝʥ ʠ ʥʝ-

ʦʜʥʦʟʥʘʯʝʥ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʠʥʠʤʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʠʟ ʨʘʟʥʳʭ ʦʪʨʘʩʣʝʡ ʟʥʘʥʠʡ, ʧʨʠʯʝʤ ʥʝ ʧʨʦʩʪʦ ʫʯʠʪʳʚʘʪʴ ʠʭ, ʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʠʭ ʚ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ, ʢʦʪʦʨʘʷ ʟʘʯʘʩʪʫʶ ʙʳʚʘʝʪ ʥʝ ʦʯʝʚʠʜʥʦʡ [3]. 

ʉʘʤ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʩʘʤʦ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ ʦʯʝʚʠʜʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ. 

ɺʦ-ʧʝʨʚʳʭ, ʧʦʩʢʦʣʴʢʫ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʤʥʦʞʝʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʘʬʠʯʝʩʢʠʝ ʜʦ-

ʢʫʤʝʥʪʳ, ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʘ ʨʘʟʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʥʦʚʘʭ ʠ ʯʘʩʪʦ ʚ ʚʠʜʝ ʩʭʝʤ, ʪʦ ʠʤʝʥ-

ʥʦ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʠʚʦʜʠʪʴ ʠʭ ʢ çʝʜʠʥʦʤʫ ʟʥʘʤʝʥʘʪʝʣʶè, ʪ.ʝ. ʢ ʝʜʠʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝ-

ʩʢʦʡ ʦʩʥʦʚʝ.  

ɺʦ-ʚʪʦʨʳʭ, ʩʦʟʜʘʶʪʩʷ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʨʘʟʜʝʣʳ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ, ʧʦ ʩʫʱʝʩʪʚʫ, ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʙʘʟʳ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ.  

ɺ-ʪʨʝʪʴʠʭ, ʧʨʦʚʦʜʠʪʩʷ ʩʦʧʨʷʞʝʥʥʳʡ ʘʥʘʣʠʟ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʟʜʘʝʪʩʷ ʩʠʥʪʝʪʠ-

ʯʝʩʢʘʷ ʩʭʝʤʘ çʂʦʤʧʣʝʢʩʥʳʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʨʨʠʪʦʨʠʠè, ʛʜʝ ʚʝʩʴ ʤʦʱʥʳʡ ʘʨʩʝʥʘʣ ɻʀʉ-

ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʝʥ.  
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ɺ-ʯʝʪʚʝʨʪʳʭ, ʙʘʟʠʨʫʷʩʴ ʥʘ ʧʨʦʚʝʜʝʥʥʦʤ ʘʥʘʣʠʟʝ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʦʝʢʪʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʪʨʘʩʣʝʚʳʝ ʠʥʞʝʥʝʨʥʳʝ ʧʨʦʝʢʪʥʳʝ ʩʭʝʤʳ, ʜʝʪʘʣʠʟʠ-

ʨʫʶʱʠʝ ʠ ʧʦʜʢʨʝʧʣʷʶʱʠʝ ʧʨʦʝʢʪʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ɻʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ, ʛʜʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɽʜʠʥʦʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ - ʦʨʛʘʥʠʟʘʮʠʷ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪ ʩʦʟʜʘʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠ-

ʞʠʤʦʩʪʴʶ ʚ ʛʦʨʦʜʝ ʟʘʚʠʩʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʦʢ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʨʘʙʦʪʢʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʠʥʷʪʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. ɹʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʚ ʢʦʤ-

ʧʣʝʢʩʝ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ, ʩʣʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʝʝ ʠʟʤʝʥʝ-

ʥʠʝ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʚʳʷʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʥʝʡ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʠ 

ʩʪʝʧʝʥʴ ʠʭ ʚʣʠʷʥʠʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʣʠʮʦ ʧʨʦʪʠʚʦʨʝʯʠʝ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ - ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʘ ʙʘʟʝ ʤʦʱʥʳʭ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ; ʛʦʨʦʜʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ, 

ʦʙʲʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʦʪʩʫʪʩʪʚʠʝ ʤʝʪʦʜʠʢʠ ʠ ʥʘʩʪʨʦʝʥʥʳʭ ʧʨʦʮʝʜʫʨ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʛʦʨʦʜʩʢʠʭ ʟʝʤʝʣʴ ʚ ʮʝʣʷʭ ʧʨʠʥʷʪʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʤʝʛʘʧʦʣʠʩʘ.  

ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʵʪʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 

ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʝʜʠʥʦʤ ʛʝʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʯʝʨʝʟ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʩʦʩʪʦʷ-

ʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʛʦʨʦʜʩʢʠʭ ʟʝʤʝʣʴ (ʨʠʩ.2). 

ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʡ ʨʘʙʦʪʳ ʩʪʘʥʦʚʠʪʩʷ ʩʦʟʜʘʥʠʝ ʧʦʣʥʦʮʝʥʥʦʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʛʝʦʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʚʧʦʣʥʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʷʜʨʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ɻʀʉ, ʧʦʩʢʦʣʴʢʫ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʠʤʝʥʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʦʩʤʳʩʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ [1]. 

ɻʦʨʦʜʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʝʞʝʜʥʝʚʥʦ ʛʝʥʝʨʠʨʫʶʪ ʤʘʩʩʫ ʜʘʥʥʳʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʩʧʦʣʴʟʦʚʘʪʴ-

ʩʷ ʠʤʠ ʢʨʘʡʥʝ ʩʣʦʞʥʦ, ʘ ʘʥʘʣʠʟ ʦʙʱʝʛʦʨʦʜʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʬʝʨʝ ʠ ʚʦʚʩʝ ʟʘʜʘʯʘ, ʪʨʝ-

ʙʫʶʱʘʷ ʥʘʧʨʷʞʝʥʥʦʡ ʜʣʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. 
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ʊʘʢ, ʛʨʘʤʦʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʟʥʘʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʜʦʨʦʛ, ʵʥʝʨʛʦʩʝʪʝʡ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʘʡʦʥʝ. ʕʪʫ ʠʥʬʦʨʤʘʮʠʶ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʘʟʥʳʝ 

ʚʝʜʦʤʩʪʚʘ ʠ ʯʘʩʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʠʯʝʤ ʥʠ ʦʜʠʥ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʝ ʧʦʣʥʦʪʳ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɹʣʦʢ-ʩʭʝʤʘ çʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ɻʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʛʦʨʦʜʘ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡè 

 

ʆʧʳʪ ʚʥʝʜʨʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ɻʀʉ ʚ ʈʦʩʩʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʥʪʝʨʝʩ ʩʣʫʞʙ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʢ ʧʦʜʦʙ-

ʥʳʤ ʨʝʰʝʥʠʷʤ ʙʦʣʴʰʦʡ. ʅʦ, ʚʚʠʜʫ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʯʘʩʪʳʭ ʧʨʦʙʣʝʤ ʩ 

ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʧʪʠʤʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʳʭ ʚʝʙ-

ʠʥʪʝʨʬʝʡʩʦʚ.  

ʅʝʜʦʩʪʘʪʦʯʥʳʝ ʫʨʦʚʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ɻʀʉ ʩʚʷʟʘ-

ʥʳ ʩ ʥʝʭʚʘʪʢʦʡ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ʆʙʳʯʥʦ ʚʳʜʝʣʝʥʥʳʭ ʩʨʝʜʩʪʚ ʭʚʘʪʘʝʪ ʣʠʰʴ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʩʪʘʨʪʦ-

ʚʦʡ ʚʝʨʩʠʠ ɻʀʉ, ʢ ʪʦʤʫ ʞʝ, ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʤʦʪʠʚʘʮʠʠ ʫ ʨʷʜʦ-

ʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʟʘʢʘʟʯʠʢ, ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. 

çɹʦʣʴʰʠʥʩʪʚʦ ʫʩʧʝʰʥʳʭ ʧʨʠʤʝʨʦʚ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʘʢʪʫʘʣʴʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ɻʀʉ ʦʩʥʦʚʘʥʳ ʥʘ 

ʘʫʪʩʦʨʩʠʥʛʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʙʶʜʞʝʪʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ, ʠʤʝʶʱʠʤ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʥʝʙʶʜʞʝʪʥʦʝ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʨʘʙʦʪè. 

ʉʝʨʴʝʟʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʥʘ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ɻʀʉ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʣʘʙʦʛʦ ʤʝʞʚʝ-

ʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʈʝʛʫʣʷʨʥʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʚʝʜʦʤʩʪʚʘʤʠ ʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʤʠ 

ʨʝʘʣʠʟʦʚʘʥ ʣʠʰʴ ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ. ʇʨʘʚʦʚʦʝ ʫʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʝ ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʦ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʪʦʣʴʢʦ ʧʨʝʜʩʪʦʠʪ ʥʘʣʘʜʠʪʴ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʝʛʦʜʥʷ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʩʪʫʧʥʳ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ɻʀʉ ʜʘʥʥʳʝ ʈʦʩʨʝʝʩʪʨʘ. ɼʘʥʥʦʝ ʚʝʜʦʤʩʪʚʦ 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪ ʩʚʦʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʚʝʙ-ʩʝʨʚʠʩʳ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦ ʟʘʧʨʦʩʫ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ 

ʢʘʜʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ. 

ɻʦʨʦʜʩʢʘʷ ɻʀʉ ï ʵʪʦ ʥʝʜʝʰʝʚʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʢʦʪʦʨʦʝ ʧʨʠ ʵʪʦʤ ʥʝ ʧʨʠʥʝʩʝʪ ʧʨʠʙʳʣʠ ʦʪ ʧʨʦ-

ʜʘʞʠ ʜʘʥʥʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠʮʘʤ, ʢʘʢ ʵʪʦ ʙʳʚʘʝʪ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʨʚʠʩʦʚ. 

https://www.cnews.ru/book/Interface_-_%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81_-_%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2_%D0%B4%D0%BB%D1%8F_%D0%B2%D0%B7%D0%B0%D0%B8%D0%BC%D0%BE%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D1%8F_%D0%B4%D0%B2%D1%83%D1%85_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC_%D0%B4%D1%80%D1%83%D0%B3_%D1%81_%D0%B4%D1%80%D1%83%D0%B3%D0%BE%D0%BC
https://www.cnews.ru/book/%D0%97%D0%B0%D0%BA%D0%B0%D0%B7%D1%87%D0%B8%D0%BA_-_%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%B8%D0%BB%D0%B8_%D1%8E%D1%80%D0%B8%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BB%D0%B8%D1%86%D0%BE_%D0%B7%D0%B0%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%B5%D1%81%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B2_%D0%B2%D1%8B%D0%BF%D0%BE%D0%BB%D0%BD%D0%B5%D0%BD%D0%B8%D0%B8_%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D0%BD%D0%B8%D1%82%D0%B5%D0%BB%D0%B5%D0%BC_%D1%80%D0%B0%D0%B1%D0%BE%D1%82_%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D0%BD%D0%B8%D0%B8_%D0%B8%D0%BC_%D1%83%D1%81%D0%BB%D1%83%D0%B3_%D0%B8%D0%BB%D0%B8_%D0%BF%D1%80%D0%B8%D0%BE%D0%B1%D1%80%D0%B5%D1%82%D0%B5%D0%BD%D0%B8%D0%B8_%D1%83_%D0%BF%D1%80%D0%BE%D0%B4%D0%B0%D0%B2%D1%86%D0%B0_%D0%BA%D0%B0%D0%BA%D0%BE%D0%B3%D0%BE-%D0%BB%D0%B8%D0%B1%D0%BE_%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82%D0%B0
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ʇʨʝʞʜʝ ʚʩʝʛʦ, ʛʦʨʦʜʩʢʘʷ ɻʀʉ ʧʨʠʟʚʘʥʘ ʦʙʝʩʧʝʯʠʪʴ ʨʦʩʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʚʳʜʝʣʷʝʤʳʭ ʥʘ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʢʘʧʠʪʘʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ [5]. 

ɺʥʝʜʨʝʥʠʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ɻʀʉ-ʩʠʩʪʝʤ ʫʞʝ ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʣʘʥʠʨʦʚʘ-

ʥʠʠ ʠ ʫʩʪʦʡʯʠʚʦʤ ʨʘʟʚʠʪʠʠ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ ʚʩʝ ʙʦʣʴʰʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʥʷʪʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ʆʩʥʦʚʥʦʡ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ɻʀʉ ï ʵʪʦ ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ 

ʢʦʥʪʨʦʣʴ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʠʥʞʝʥʝʨʥʳʤʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ, ʩʪʨʦʠʪʝʣʴʩʪ-

ʚʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʪʝʨʨʠʪʦʨʠʠ. 

ɻʀʉ ʦʯʝʥʴ ʧʦʣʝʟʥʳ ʜʣʷ ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ, ʧʦʩʢʦʣʴʢʫ ʜʦ 80% ʚʘʞʥʦʡ ʜʣʷ ʙʠʟʥʝʩʘ ʠʥʬʦʨʤʘʮʠʠ 

ʩʚʷʟʘʥʦ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ [6].  

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʛʦʨʦʜʩʢʦʡ ɻʀʉ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝ-

ʩʢʠʭ ʩʝʨʚʠʩʦʚ, ʧʦʤʦʛʘʶʱʠʭ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʘʚʠʣʴʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ.  

ʂʨʦʤʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʛʦʨʦʜʩʢʘʷ ɻʀʉ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ çʧʦʙʦʯʥʳʭè ʵʬʬʝʢʪʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʢʦʪʦʨʳʭ, ʚʦʟʤʦʞʥʦ, ʜʘʞʝ ʚʘʞʥʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʛʦʨʦʜʩʢʘʷ ɻʀʉ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʝʨʘʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʯʝʪʢʦ 

ʨʘʟʛʨʘʥʠʯʠʪʴ ʟʦʥʳ ʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

ɻʀʉ ʪʘʢʞʝ ʜʘʝʪ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚʣʘʩʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʦʪ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʫʶ ʚ ʈʦʩʩʠʠ ʧʦʢʘ ʥʝ ʠʩʧʦʣʴʟʫʶʪ.  

ɹʦʣʝʝ ʪʦʛʦ, ʩʦʟʜʘʥʥʳʝ ʧʦ ʝʜʠʥʦʤʫ ʩʪʘʥʜʘʨʪʫ, ɻʀʉ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʩʨʘʚʥʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʘʭ. ʅʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʙʦ-

ʪʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʳʝ ʜʦʢʪʨʠʥʳ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʤʝʩʪʥʳʭ ʚʣʘ-

ʩʪʝʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʦʨʦʜʩʢʠʝ ɻʀʉ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʛʦʨʦʜʘ, ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ 

ʨʘʟʨʘʙʦʪʢʠ. ɺ 21 ʚʝʢʝ ʛʨʘʤʦʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʛʦʨʦʜʘʤʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʙʫʜʝʪ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʢʠ ʚʩʝʡ ʩʪʨʘʥʳ. ɹʝʟ ʥʦʚʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʩʠʩʪʝʤ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʩʝ ʘʩʧʝʢʪʳ ʞʠʟʥʠ ʛʦʨʦʜʘ, ʨʘʟʚʠʪʠʝ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʝʛʠʦʥʦʚ ʥʝʠʟ-

ʙʝʞʥʦ ʩʪʘʥʝʪ ʙʝʩʢʦʥʪʨʦʣʴʥʳʤ ʠ ʟʘʡʜʝʪ ʚ ʪʫʧʠʢ. 

ʋʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʨʝʛʠʦʥʳ ʭʘʨʘʢʪʝʨʠʟʠʨʫʶʪʩʷ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʠ ʝʛʦ ʚʳʩʦʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʛʦʨʦʜʘʭ ʞʠʚʝʪ 50% ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ, ʧʨʠ ʵʪʦʤ ʛʦʨʦʜʘ ʧʦʪʨʝʙʣʷʶʪ 

75% ʵʥʝʨʛʠʠ, ʠ ʵʪʠ ʮʠʬʨʳ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʪ. ʇʣʦʭʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, 

ʣʦʙʙʠʨʦʚʘʥʠʝ ʣʦʢʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚ ʫʱʝʨʙ ʦʙʱʠʤ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʨʳʚʫ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ, ʢʦʣʣʘʧʩʫ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩʙʦʷʤ ʚ ʣʦʛʠʩʪʠʢʝ ʠ ʩʠʩʪʝʤʝ 

ʩʦʮʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʱʠʡ ʜʦʭʦʜ ʛʦʨʦʜʩʢʦʛʦ ʙʶʜʞʝʪʘ ʠ ʜʦʭʦʜ ʣʦʢʘʣʴʥʳʭ ʙʠʟʥʝʩʦʚ ʧʘʜʘʝʪ, 

ʘ ʚ ʛʦʨʦʜʝ ʧʦʷʚʣʷʶʪʩʷ çʛʝʪʪʦè ʩ ʢʨʘʡʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ [4]. 

ʇʨʠʤʝʥʝʥʠʝ ɻʀʉ ʚ ʢʘʜʘʩʪʨʦʚʦʤ ʧʦʪʦʢʝ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦ, ʪʘʢ ʢʘʢ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʩʣʝʞʝʥʠʶ 

ʟʘ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʛʨʘʥʠʮ ʦʙʲʝʢʪʦʚ ʫʯʝʪʘ ʠ ʪ.ʜ. ɺʩʝ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʨʘʟʨʳʚʥʫʶ 

ʩʚʷʟʴ ʤʝʞʜʫ ʚʝʜʝʥʠʝʤ ʢʘʜʘʩʪʨʦʚ (ʨʝʝʩʪʨʦʚ) ʨʘʟʣʠʯʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʯʝʨʝʟ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ. 

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ɻʀʉ - ʵʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩ-

ʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʘʥʘʣʠʟʘ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʝʛʦ ʨʘʟʚʠʪʠʝʤ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʚʘʝ-

ʤʳʭ ʠ ʩʦʭʨʘʥʷʝʤʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʩ ʫʯʝʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 
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ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 

e-mail: sasikov.tavik@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʠʤʝʥʝʥʠʝ ʤʦʙʠʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʥʠʞʘʝʪ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʩʪʦʯ-

ʥʳʭ ʚʦʜ, ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤʳ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʠʟʙʝʞʘʪʴ ʰʪʨʘʬʥʳʭ ʩʘʥʢʮʠʡ 

ʟʘ ʥʘʨʫʰʝʥʠʝ ʥʦʨʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʫʤʝʥʴʰʘʝʪ ʬʘʢʪʠʯʝʩʢʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ï 

ʧʦʚʪʦʨʥʦʝ ʤʥʦʛʦʨʘʟʦʚʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʝʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʜʝʩʷʪʢʠ ʨʘʟ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʝ-

ʥʠʷ ʚ ʨʘʤʢʘʭ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʦʨʦʪʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʩʠʩʪʝʤʘ, ʬʠʣʴʪʨ, ʵʢʦʣʦʛʠʷ, ʪʝʭʥʠʯʝʩʢʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʥʫʞʜʳ. 
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Annotation 

The use of a mobile water recycling system reduces harmful wastewater emissions, reduces the vo-

lume of polluted water, which helps to avoid penalties for violating environmental laws, reduces actual water 

consumption - repeated repeated use of water reduces its quantitative use by dozens of times and makes it 

possible to control chemical, physical and biological pollution within a closed system. 

Key words: recycling water supply, system, filter, ecology, technical and hygienic needs 

 

ʉʠʩʪʝʤʳ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ï ʟʘʤʢʥʫʪʳʝ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚʦʜʫ, ï ʵʪʦ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʪʨʘʙʦʪʘʥʥʘʷ ʚʦʜʘ, ʧʨʦʡʜʷ ʦʯʠʩʪʢʫ, ʩʥʦʚʘ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʧʦʪʨʝʙʠʪʝʣʶ. 

ɺ ʨʘʤʢʘʭ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʩʦʟʜʘʪʴ ʤʦʙʠʣʴʥʫʶ, ʟʘʤʢʥʫʪʫʶ 

ʩʠʩʪʝʤʫ ʦʙʦʨʦʪʘ ʚʦʜʳ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʫʞʜ ʤʘʣʦʚʦʜʥʳʭ ʠ ʥʝ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʨʘʡʦʥʦʚ, ʪʘʢʠʝ ʢʘʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʜʣʷ ʦʪʜʳʭʘ ʥʘ ʧʨʠʨʦʜʝ, ʩʘʜʦʚʳʝ ʫʯʘʩʪʢʠ, ʧʦʤʝʱʝ-

ʥʠʷ, ʛʜʝ ʥʝʪ ʚʦʜʳ, ʘʣʴʧʠʡʩʢʠʝ ʧʘʩʪʙʠʱʘ 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʫʞʜ ʩʦ-

ʩʪʦʠʪ ʠʟ ʙʘʢʘ ʥʘ 40 ʣʠʪʨʦʚ, ʤʦʡʢʠ, ʥʘʩʦʩʘ, ʬʠʣʴʪʨʘ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ, ʦʙʨʘʪʥʦʛʦ ʢʣʘʧʘʥʘ ʰʣʘʥʛʘ ʧʦ-

ʜʘʯʠ ʚʦʜʳ, ʢʨʘʥʘ, ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʧʦʜʘʯʠ ʞʠʜʢʦʩʪʠ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ, ʩʤ. ʈʠʩʫʥʦʢ 1. 
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ʈʠʩʫʥʦʢ 1 ï ʄʦʙʠʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

 

ʇʦ ʥʦʨʤʘʤ ʉʅʠʇ 2.04.0-85*, ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʜʣʷ ʦʜʥʦʢʨʘʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʥʘ 

ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, 2,5 ʣʠʪʨʘ ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʦʧʳʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʤʳʪʴ ʨʫʢʠ ʩ ʤʳʣʦʤ ʠ ʩʧʦ-

ʣʦʩʥʫʪʴ, ʭʚʘʪʘʝʪ 200-300 ʤʣ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

ɿʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ, ʨʝʩʫʨʩ ʤʦʙʠʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʜʣʷ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʥʦʡ 

ʚʦʜʳ, ʩʦʩʪʘʚʠʪ 300 ʣʠʪʨʦʚ, ʜʣʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʟʘʛʨʷʟʥʝʥʠʷ, 500 ʣʠʪʨʦʚ.  

 

ɿʘ ʦʯʠʩʪʢʫ ʚʦʜʳ ʦʪʚʝʯʘʝʪ ʬʠʣʴʪʨ ʯʝʪʳʨʝʭʩʣʦʡʥʳʡ, ʩʤ. ʨʠʩʫʥʦʢ 2, ʩʦʩʪʦʷʱʠʡ ʠʟ ʯʝʪʳʨʝʭ ʩʣʦʝʚ. 

 
ʈʠʩʫʥʦʢ 2 ï ʌʠʣʴʪʨ ʦʯʠʩʪʢʠ ʤʦʙʠʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

 

1. ʑʝʙʝʥʴ ʠʟ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʜʠʘʤʝʪʨʦʤ 10-20 ʤʤ, ɻʆʉʊ 8267ð93, 5-10 ʤʤ. 

 

ʊʘʙʣʠʮʘ 1 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚ% 

SiO2 Al2O3 Fe2O3 FeO MgO CaO Na2O K2O TiO2 MnO P2O5 SO3 

99,38 0,034 0,22 0,21 0,21 0,1 0,094 0,066 0,01 0,018 0,01 0,05 

 

2. ɻʨʘʬʝʥʦʚʳʡ ʩʦʨʙʝʥʪ (ʆɸʆ ɻʝʨʘʢʣ), ʚ ʬʠʣʴʪʨʫʶʱʝʡ ʦʙʦʣʦʯʢʝ ʠʟ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ, 

ʦʙʲʝʤ ï 200 ʩʤ
3
. 

 

ʊʘʙʣʠʮʘ 2 ï ʆʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ɺʥʝʰʥʠʡ 

ʚʠʜ 

ʉʦʜʝʨʞʘ-

ʥʠʝ ʫʛʣʝ-

ʨʦʜʘ,% 

ʅʘʩʳʧʥʘʷ 

ʧʣʦʪʥʦʩʪʴ, 

ʛ/ʩʤ
3
 

ʋʜʝʣʴʥʘʷ 

ʧʣʦʱʘʜʴ ʧʦ-

ʚʝʨʭʥʦʩʪʠ, 

ʤ
2
/ʛ 

ɼʠʘʧʘʟʦʥ 

ʨʘʙʦʯʠʭ ʪʝʤ-

ʧʝʨʘʪʫʨ, C 

ʇʦʛʣʦʪʠʪʝʣʴ-

ʥʘʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʧʦ ʩʳ-

ʨʦʡ ʥʝʬʪʠ, ʛ/ʛ 

ɺʦʜʦ- 

ʧʦʛʣʦʱʘʝ-

ʤʦʩʪʴ,% 

ʃʝʛʢʠʡ 

ʧʦʨʦʰʦʢ 
99,9 0,1-0,01 2000 -60 - +300 ʥʝ ʤʝʥʝʝ 1:50 70-90 

 

3. ʂʚʘʨʮʠʪ (ʩʝʨʦʛʦ ʮʚʝʪʘ), ï ʧʝʩʦʢ (ʨʝʯʥʦʡ ʠ ʢʚʘʨʮʝʚʳʡ), ʢʚʘʨʮ ʠ ʢʚʘʨʮʠʪʳ, ʢʨʝʤʝʥʴ, ʧʦʣʝʚʳʝ 

ʰʧʘʪʳ, ɻʆʉʊ 22551-2019, ʜʠʘʤʝʪʨʦʤ 0,64 ʤʤ,
 
ʦʙʲʝʤ ï 200 ʩʤ

3
, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ (ʩʤʦʪʨʝʪʴ ʪʘʙ-

ʣʠʮʫ 1). 

4. ʉʣʦʡ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ ï ʚʘʪʘ ï 2 ʤʤ. 

5. ʑʝʙʝʥʴ ʠʟ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʜʠʘʤʝʪʨʦʤ 10-20 ʤʤ, ɻʆʉʊ 8267ð93, 10-20 ʤʤ,
 
ʦʙʲʝʤ ï 200 ʩʤ

3
. 

ʈʘʩʭʦʜ ʬʠʣʴʪʨʘ ʩʦʩʪʘʚʣʷʝʪ 6 ʣ/ʯʘʩ. 
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9
6 

ʊʘʙʣʠʮʘ 3 ï ʍʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ 

 ̄

ʆʙʲʝʤ  

ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ 

ʚʦʜʳ, ʣ 

pH, ʚʦʜʦʨʦʜʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ 

mV, ʦʢʠʩʣʠʪʝʣʴʥʦ- 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ 

ʧʦʪʝʥʮʠʘʣ 

ÕS/cm,  

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ 

ppm,  

ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ 
ppm salt, ʩʦʣʝʥʦʩʪʴ Salt%,  

ʩʦʣʝʥʦʩʪʴ% 

  ʦʧʳʪ
3
 ʅʦʨʤʘ

2
 ʦʧʳʪ ʅʦʨʤʘ

2
 ʦʧʳʪ ʅʦʨʤʘ

2
 ʦʧʳʪ ʅʦʨʤʘ

2
 ʦʧʳʪ ʅʦʨʤʘ

2
 

1 1 7,60
4
 

6-9 (7,5) 

207 

+200 ʜʦ 

+300 ʤɺ 

(ʤʘʢʩʠʤʫʤ 

ï ʜʦ +550 

ʤɺ). 

382 

1 mS/cm 

ʧʠʪʴʝʚʘʷ 

ʚʦʜʘ 

191 

300-500 

ʤʛ/ʣ 

192 

1000-

1500 ʤʛ/ʣ 

0,01 

2 1       

3 1 5,14
4
 353 375 185 185 0,01 

4 1 5,72 324 617 313 308 0,03 

5 1 7,12
4
 172 637 318 314 0,03 

6.1 3 6,03 306 430 215 208 0,02 

6.2 3 6,25
4
 300 420 199 211 0,02 

6.3 3 6,56
4
 275 367 200 203 0,02 

6.4 3 7,10
4
 274 490 249 252 0,02 

6.5 3 7,24
4
 269 494 256 249 0,02 

6.6 3 7,33
4
 270 497 260 264 0,02 

6.7 3 7,40
4
 261 500 252 253 0,02 

6.8 3 7,61
4
 263 503 259 258 0,02 

6.9 3 7,78
4
 269 518 261 263 0,02 

6.10 3 7,92
4
 253 521 257 266 0,02 

7.1 5 2,37
4
 301 554 265 304 0,03 

7.2 6 3,24
4
 405 736 362 309 0,03 

1 ï ʥʦʤʝʨ ʦʧʳʪʘ. 

2 ï ʉʘʥʇʠʅ 2.1.4.1074-01 ʇʠʪʴʝʚʘʷ ʚʦʜʘ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ, ʉʘʥʇʠʅ 2.2.4-171-10 ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʠʪʴʝʚʦʡ ʚʦʜʳ. 

3 ï ʦʧʳʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʨʝʜʥʝʥʳ, 1 ʮʠʢʣ ï 1 ʣʠʪʨ. 

4 ï ʦʧʳʪʳ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʣʘʢʤʫʩʦʚʳʤʠ ʧʦʣʦʩʢʘʤʠ ʜʣʷ ʚʦʜʳ (ʠʥʜʠʢʘʪʦʨʥʘʷ ʙʫʤʘʛʘ). 

 

ʅʦʤʝʨ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʧʳʪʘ:  

1 ï ʚʦʜʘ ʠʟ ʨʦʜʥʠʢʘ, ɹʝʣʘʷ ʈʝʯʢʘ; 

2 ï ʚʦʜʘ ʠʟ ʨʦʜʥʠʢʘ, ʧʦʩʣʝ ʬʠʣʴʪʨʘ; 

3 ï ʚʦʜʘ ʠʟ ʢʨʘʥʘ;  

4 ï ʚʦʜʘ ʠʟ ʢʨʘʥʘ, ʧʦʩʣʝ ʬʠʣʴʪʨʘ; 

5 ï ʚʦʜʘ ʠʟ ʢʨʘʥʘ, ʤʳʣʴʥʘʷ; 

6 ï ʚʦʜʘ ʠʟ ʢʨʘʥʘ, ʤʳʣʴʥʘʷ, ʧʦʩʣʝ ʬʠʣʴʪʨʘ; 

7 ï ʚʦʜʘ ʠʟ ʢʨʘʥʘ, ʤʳʣʴʥʘʷ + ʬʘʥʪʘ + ʩʧʨʘʡʪ + ʦʪʨʘʙʦʪʢʘ ʤʘʰʠʥʥʦʛʦ ʤʘʩʣʘ 5 ʤʣ.ʛ, ʧʦʩʣʝ ʬʠʣʴʪʨʘ. 

 



 

97 

ʊʘʙʣʠʮʘ 4 ï ʌʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ 

ˉ* ʊʝʤʧʝʨʘʪʫʨʘ, 

ʉÁ 

ʇʨʠʚʢʫʩ
3
 ɿʘʧʘʭ

1
 ʄʫʪʥʦʩʪʴ

1 
 ʎʚʝʪ

2 
 

ʆʧʳʪ ʅʦʨʤʘ ʆʧʳʪ ʅʦʨʤʘ ʆʧʳʪ ʅʦʨʤʘ ʆʧʳʪ ʅʦʨʤʘ 

1 

19-21 

ʥʦʨʤʘ 

2  

ʙʘʣʣʘ 

ʥʝʪ 

2  

ʙʘʣʣʘ 

1 

2,6 (3,5) 

ʥʦʨʤʘ 

20 (35) 

2 ʥʦʨʤʘ ʥʝʪ 1 ʥʦʨʤʘ 

3 ʥʦʨʤʘ ʥʝʪ 2 ʥʦʨʤʘ 

4 ʥʦʨʤʘ ʥʝʪ 2 ʥʦʨʤʘ 

5 ʧʨʠʚʢʫʩ ʥʝʪ 5 ʥʦʨʤʘ 

6 ʧʨʠʚʢʫʩ ʥʝʪ 5 ʥʦʨʤʘ 

7 ʧʨʠʚʢʫʩ ʥʝʪ 5 ʥʦʨʤʘ 

     

2 ï ɻʆʉʊ 31868-2012 ɺʦʜʘ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʮʚʝʪʥʦʩʪʠ. 

1 ï ʉʘʥʇʠʅ 2.1.4.1074-01 ʇʠʪʴʝʚʘʷ ʚʦʜʘ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ. 

3 ï ɻʆʉʊ ʈ 57164-2016 ɺʦʜʘ ʧʠʪʴʝʚʘʷ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ... 

 

ʉʘʅʇʠʅ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʢ ʥʦʨʤʠʨʦʚʘʥʠʶ ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʚʦʜʳ 

ʍʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ  

ʍʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ. ʂ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʥʦ-

ʩʷʪ ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʦʜʳ ʨʅ, ʞʝʩʪʢʦʩʪʴ ʠ ʱʝʣʦʯʥʦʩʪʴ, ʤʠʥʝʨʘʣʠʟʘʮʠʶ (ʩʫʭʦʡ ʦʩʪʘʪʦʢ), ʘʥʠ-

ʦʥʥʳʡ ʠ ʢʘʪʠʦʥʥʳʡ ʩʦʩʪʘʚ (ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ), ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

ʌʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ  

ʂ ʬʠʟʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʦʪʥʦʩʷʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠʚʢʫʩ, ʟʘʧʘʭ, 

ʤʫʪʥʦʩʪʴ ʠ ʮʚʝʪ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʚʦʜʳ.  

ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ 

ʆʩʥʦʚʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ï ʯʠʩʣʦ ʤʠʢʨʦʙʦʚ ï ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ ʠ ʜʨ. ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 1 ʤʣ ʚʦʜʳ. 

ʇʦ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ, ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ ʚ 1 ʤʣ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʥʝ ʜʦʣʞʥʦ 

ʧʨʝʚʳʰʘʪʴ 100.  

ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʤʳ ʧʨʠʥʠʤʘʝʤ ʟʘ ʥʦʨʤʳ, ʥʦʨʤʳ ʧʠʪʴʝʚʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ. 

ʀʟʤʝʨʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʦʩʴ, ʩʤ. ʪʘʙʣ. 3, 4, ʮʠʬʨʦʚʳʤ pH-ʤʝʪʨʦʤ ʩ ATC 

pH-ʪʝʩʪʝʨʦʤ, pH-ʤʝʪʨ 3-ʚ-1 TDS, ʚʳʩʦʢʦʪʦʯʥʳʤ ʧʝʨʴʝʚʳʤ ʪʝʩʪʝʨʦʤ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 0,01 ʠ ʜʫʙʣʠʨʦ-

ʚʘʣʠʩʴ ʣʘʢʤʫʩʦʚʳʤ ʥʘʙʦʨ ʧʦʣʦʩʦʢ ʜʣʷ ʚʦʜʳ (ʠʥʜʠʢʘʪʦʨʥʘʷ ʙʫʤʘʛʘ). 

ʍʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʝ pH, ʚʦʜʦʨʦʜʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʧʦʢʘʟʳʚʘʶʪ ʩʪʘ-

ʙʠʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʘ ʫʨʦʚʥʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʠʪʴʝʚʦʤʫ ʚʦʜʦʩʥʘʙʞʝʥʠʶ, ʩʤ. ʪʘʙʣ. 3. 

ʌʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ, ʩʤ. ʪʘʙʣ. 4, ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʤʢʘʭ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ 

ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ ʥʦʨʤʠʨʫʝʤ ʧʨʝʧʘʨʘʪʘʤʠ ʌʫʢʦʨʮʠʥ ʠʣʠ ʇʝʨʝʢʠʩʴ ʚʦʜʦ-

ʨʦʜʘ, ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʧʦʜʘʯʠ ʞʠʜʢʦʩʪʠ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ, ʨʠʩ 1. 

ʇʨʠʤʝʥʝʥʠʝ ʤʦʙʠʣʴʥʦʡ (ʧʝʨʝʜʚʠʞʥʦʡ) ʩʠʩʪʝʤʳ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠʤʝʝʪ ʮʝʣʳʡ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ: 

- ʩʥʠʞʝʥʠʝ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʩʪʦʯʥʳʝ ʚʦʜ. ʉʠʩʪʝʤʘ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦ-

ʢʨʘʪʠʪʴ ʦʙʲʝʤʳ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʰʪʨʘʬʥʳʭ ʩʘʥʢʮʠʡ ʟʘ ʥʘʨʫʰʝʥʠʝ ʥʦʨʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; 

- ʩʥʠʞʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ï ʧʦʚ 

ʪʦʨʥʦʝ ʤʥʦʛʦʨʘʟʦʚʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʝʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚ ʜʝʩʷʪʢʠ ʨʘʟ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʦʙʲʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. 
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ɸnnotation 

The transformation of the anthropogenic load into a closed cycle and the coordination of its functional 

features with natural cycles will ensure the creation of sustainable stationary systems of environmentally 

friendly ecovillages, the main feature of which is a closed cycle of matter and energy, where a person, natu-

ral resources and the primary needs of his life, uses to create a resource maintenance life, a resource of pri-

mary needs. 

Key words: ecovillages, solar cells, energy, anthropogenic cycle, resource. 

  

ʇʨʠʨʦʜʘ ï ʵʪʦ ʩʣʦʞʥʝʡʰʘʷ ʩʠʩʪʝʤʘ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʤʥʦʞʝʩʪʚʦ ʩʦʦʙʱʝʩʪʚ ʦʨʛʘʥʠʟʤʦʚ ʩʦ ʚʩʝʤʠ 

ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ. ʄʳ ʤʦʞʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʝ ʢʘʢ ʭʦʨʦʰʦ ʦʪʨʝʛʫʣʠʨʦʚʘʥ-

ʥʳʡ ʮʝʣʦʩʪʥʳʡ ʦʨʛʘʥʠʟʤ, ʚ ʢʦʪʦʨʳʡ ʯʝʣʦʚʝʢ ʥʝ ʫʤʝʣʦ ʚʧʠʩʳʚʘʝʪʩʷ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʧʨʠʨʦʜʥʳʤʠ ʮʠʢʣʘʤʠ, 

ʧʦʟʚʦʣʠʪ ʧʨʝʜʩʢʘʟʘʪʴ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʶʙʳʭ ʤʘʩʰʪʘʙʘʭ ʠ ʥʘ ʣʶ-

ʙʦʡ ʩʨʦʢ, ʪ.ʝ. ʦʙʝʩʧʝʯʠʪʴ ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʠʩʪʝʤ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚ (ʵʢʦʧʦʩʝʣʝʥʠʷ) ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ. 
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ʉʫʱʝʩʪʚʫʶʱʠʝ ʵʢʦʧʦʩʝʣʝʥʠʷ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʥʝ ʷʚʣʷʶʪʩʷ ʮʝʣʦʩʪʥʳʤʠ, ʪ.ʢ. ʦʥʠ ʧʳʪʘʶʪʩʷ ʚʧʠ-

ʩʘʪʴ ʚ ʢʨʫʛʦʚʦʨʦʪ ʧʨʠʨʦʜʳ ʪʦʣʴʢʦ ʯʝʣʦʚʝʢʘ, ʙʝʟ ʪʦʛʦ ʦʛʨʦʤʥʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʤʠʨʘ, ʢʦʪʦʨʳʡ ʯʝ-

ʣʦʚʝʢ ʫʞʝ ʧʨʦʠʟʚʝʣ.  

ʕʢʦʧʦʩʝʣʝʥʠʝ ʥʦʚʦʛʦ ʪʠʧʘ, ʧʨʝʜʣʘʛʘʝʤʦʝ ʥʘʤʠ, ʚʢʣʶʯʘʝʪ ʚ ʵʪʦʪ ʧʨʠʨʦʜʥʳʡ ʮʠʢʣ ʠ ʯʝʣʦʚʝʢʘ, ʠ 

ʚʝʩʴ ʧʨʦʤʳʰʣʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ï ʘʛʨʦʛʝʦʮʝʥʦʟ, ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʮʠʢʣʦʚ. 

ɸʛʨʦʛʝʦ ʦʙʲʝʜʠʥʝʥʠʷ (ʮʝʥʦʟ) ï ʵʪʦ ʘʚʪʦʥʦʤʥʦʩʪʴ ʠ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ-

ʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʥʘʙʦʨʦʤ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʤ ʵʪʠ ʨʝʩʫʨʩʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʧʨʦ-

ʠʟʚʦʜʠʪʴ ʧʨʦʜʫʢʮʠʶ ʚ ʢʦʣʠʯʝʩʪʚʝ ʠ ʢʘʯʝʩʪʚʝ, ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ, ʢʦʤ-

ʬʦʨʪʥʦʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ, ʢʘʢ ʩʘʤʦʛʦ ʧʦʩʝʣʝʥʠʷ, ʪʘʢ ʠ ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʧʦʩʝʣʢʦʚ.  

ɸʛʨʦʛʝʦʮʝʥʦʟ ï ʵʪʦ ʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʠʣʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʝ ʥʘʢʦʧʣʝʥʠʷ ʦʪʭʦʜʦʚ ʚʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ, ʠʟʦʙʠʣʠʷ 

ʩʳʨʴʷ ʠ ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʥʝʠʩʯʝʨʧʘʝʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʵʥʝʨʛʠʝʡ. 

ʈʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʛʨʘʥʠʮʝ ʫʤʝʨʝʥʥʦʛʦ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʦʚ, ʂʘʚʢʘʟʩʢʠʝ 

ʛʦʨʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʢʣʠʤʘʪ ʨʘʟʜʝʣʦʤ. ʊʝʨʨʠʪʦʨʠʷ ʂɹʈ, ʦʪʛʦʨʦʞʝʥʥʘʷ ʩ ʶʛʘ ʠ ʶʛʦ-ʟʘʧʘʜʘ ʛʦʨʘʤʠ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʦʪʢʨʳʪʘ ʩ ʩʝʚʝʨʘ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʚʪʦʨʞʝʥʠʷ ʭʦʣʦʜʥʳʭ ʚʦʟʜʫʰʥʳʭ 

ʤʘʩʩ ʠʟ ɸʨʢʪʠʢʠ. ʈʝʣʴʝʬ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ, ʫʩʠʣʠʚʘʷ ʠʭ 

ʚʳʧʘʜʝʥʠʝ ʧʨʠ ʚʭʦʞʜʝʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʨʝʩʧʫʙʣʠʢʠ ʚʣʘʞʥʳʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ [3]. 

ɻʦʨʥʳʡ ʨʝʣʴʝʬ ʚʳʟʳʚʘʝʪ ʚʳʩʦʪʥʫʶ ʟʦʥʘʣʴʥʦʩʪʴ ʢʣʠʤʘʪʘ, ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ʚ ʚʳʩʦ-

ʢʦʛʦʨʥʦʡ ʦʙʣʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ. ʅʘ ʦʙʱʝʝ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʩ 

ʚʳʩʦʪʦʡ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʜʫʭʘ ʚ ʚʳʩʦʢʠʭ ʩʣʦʷʭ ʘʪʤʦʩʬʝʨʳ. ɺ ʛʦʨʘʭ, ʥʘʯʠʥʘʷ 

ʩ ʚʳʩʦʪʳ ʧʨʠʤʝʨʥʦ 2000ʤ, ʚʝʜʫʱʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʟʘʧʘʜʥʦʤʫ ʧʝʨʝʥʦʩʫ ʚʦʟʜʫʭʘ [5,6]. 

ʈʝʣʴʝʬ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ ʩʦʟʜʘʣʠ ʚ ʢʘʞʜʦʤ ʫʱʝʣʴʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʘʡʦʥʳ 

(ɺʝʨʭʥʷʷ ɹʘʣʢʘʨʠʷ, ɹʝʟʝʥʛʠ, ʕʣʴʪʶʙʶ, ɹʳʣʳʤ, ʊʳʟʳʣ, ʍʘʙʘʟ) ʙʣʠʟʢʠʝ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʪʝʧʥʦʡ 

ʟʦʥʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʠ ʩʨʝʜʥʝʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ ʦʢʦʣʦ 300 ʚ ʛʦʜʫ 

[1,2,5], ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʫʤʤʳ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʦʙʠʣʠʝ 

ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʠ ʪʝʧʣʘ.  

ʅʘ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʧʦʩʪʫʧʘʝʪ ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ (ʉʕ), ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʵʥʝʨ-

ʛʠʠ, ʟʘʢʣʶʯʝʥʥʦʡ ʚ 1,2 Ĭ 10
14

 ʪ ʫ.ʪ., ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʟʘʧʘʩʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ (6 Ĭ 

10
12

 ʪ ʫ.ʪ.) [7]. 

ɽʞʝʜʥʝʚʥʦ ʥʘ ɿʝʤʣʶ ʧʦʩʪʫʧʘʝʪ ʦʢʦʣʦ 4,2 Ĭ 10
14

 ʢɺʪ-ʯ, ʘ ʚʩʝʤ ʥʘʩʝʣʝʥʠʝʤ ɿʝʤʣʠ ʚ 2007 ʛ. ʙʳʣʦ 

ʠʟʨʘʩʭʦʜʦʚʘʥʦ (ʟʘ ʛʦʜ) 94 Ĭ 10
12

 ʢɺʪ-ʯ [7, ʩ.83]. 

ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʕ ï ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʝʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʠ ʧʦ-

ʣʫʯʝʥʠʝ ʪʝʧʣʦʪʳ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʟʜʘʥʠʡ, ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʦʧʨʝʩʥʝʥʠʷ ʚʦʜ, ʩʫʰʢʠ ʠ ʜʨʫʛʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʉʕ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʜʚʫʤ ʧʨʠʥʮʠ-

ʧʠʘʣʴʥʳʤ ʩʭʝʤʘʤ: 

Å ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʥʘ ʦʙʳʯʥʳʭ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ (ʊʕʉ); ʵʪʘ ʩʭʝʤʘ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʘ ʥʘ ʩʦʦʨʫʞʝʥʠʝ ʢʨʫʧʥʳʭ ʛʝʣʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʧʦʣʫʯʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ 

ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ; 

Å ʥʘ ʬʦʪʦ- ʠʣʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘʭ. 

ʌʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʝ (ʧʨʷʤʦʝ) ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ, ʦʩʥʦʚʘʥʥʦʝ 

ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʜʠʵʣʝʢʪʨʠʢʦʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʠʧʠʯʥʳʤ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʤ, ʚ ʢʦʪʦʨʦʤ ʦʙʨʘʟʫʶʪʩʷ ʵʣʝʢʪʨʦʥʳ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʢʨʝʤ-

ʥʠʡ. ʂʨʝʤʥʠʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʢʨʠʩʪʘʣʣʘ (ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʝʪ ʥʘʛʨʝʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʝʡ) 

ʪʝʧʣʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʨʝʰʝʪʢʠ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʨʳʚʫ ʥʝʢʦʪʦʨʳʭ ʚʘʣʝʥʪʥʳʭ ʩʚʷʟʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

ʯʘʩʪʴ ʵʣʝʢʪʨʦʥʦʚ, ʨʘʥʝʝ ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚʘʣʝʥʪʥʳʭ ʩʚʷʟʝʡ, ʦʪʱʝʧʣʷʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ 

ʵʣʝʢʪʨʦʥʘʤʠ ʧʨʦʚʦʜʠʤʦʩʪʠ. ʇʨʠ ʥʘʣʠʯʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʦʥʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʨʦʪʠʚ ʧʦʣʷ ʠ ʦʙ-

ʨʘʟʫʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 

ʂɹʈ ʙʦʛʘʪʘ ʟʘʧʘʩʘʤʠ ʢʨʝʤʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʠʷ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʨʘʟʥʳʤ ʜʘʥ-

ʥʳʤ 27,6 ï 29,5% ʦʪ ʤʘʩʩʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʢʨʝʤʥʠʡ ʟʘʥʠʤʘʝʪ 

ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦʩʣʝ ʢʠʩʣʦʨʦʜʘ. 
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ʏʘʱʝ ʚʩʝʛʦ ʚ ʧʨʠʨʦʜʝ ʢʨʝʤʥʠʡ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʢʨʝʤʥʝʟʸʤʘ ï ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʠʦʢʩʠ-

ʜʘ ʢʨʝʤʥʠʷ (IV) SiO2 (ʦʢʦʣʦ 12% ʤʘʩʩʳ ʟʝʤʥʦʡ ʢʦʨʳ). ʆʩʥʦʚʥʳʝ ʤʠʥʝʨʘʣʳ ʠ ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʦʙʨʘ-

ʟʫʝʤʳʝ ʜʠʦʢʩʠʜʦʤ ʢʨʝʤʥʠʷ ï ʵʪʦ ʧʝʩʦʢ (ʨʝʯʥʦʡ ʠ ʢʚʘʨʮʝʚʳʡ), ʢʚʘʨʮ ʠ ʢʚʘʨʮʠʪʳ, ʢʨʝʤʝʥʴ, ʧʦʣʝʚʳʝ 

ʰʧʘʪʳ. ɺʪʦʨʫʶ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʚ ʧʨʠʨʦʜʝ ʛʨʫʧʧʫ ʩʦʝʜʠʥʝʥʠʡ ʢʨʝʤʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʩʠʣʠʢʘʪʳ 

ʠ ʘʣʶʤʦʩʠʣʠʢʘʪʳ.  

ʉʦʣʥʝʯʥʳʡ ʢʨʝʤʥʠʡ ʨʘʟʣʠʯʘʶʪ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ï ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ, ʧʦʣʠʢʨʠʩʪʘʣʣʠ-

ʯʝʩʢʠʡ ʠ ʘʤʦʨʬʥʳʡ [8]. 

ʇʦʩʣʝ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʠ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ 

ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʜʚʫʭ ʩʣʦʸʚ ʢʨʝʤʥʠʷ ï p- ʠ 

n-ʪʠʧʘ. 

ʉʦʣʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʩʧʘʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʚʦʜʥʠʢʘʤʠ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʉʦʚʦʢʫʧʥʦ-

ʩʪʠ ʷʯʝʝʢ ʥʘʠʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦ ʥʘʟʳʚʘʪʴ ʩʦʣʥʝʯʥʳʤʠ ʤʦʜʫʣʷʤʠ (ʠʣʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʤʦʜʫʣʷʤʠ). 

ʆʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʩʧʣʦʰʥʦʡ ʣʠʩʪ ʟʘʢʘʣʸʥʥʦʛʦ ʪʝʢʩʪʫʨʠʨʦʚʘʥʥʦʛʦ ʩʪʝʢʣʘ ʥʘ ʚʝʨʭʥʝʡ (ʦʩʚʝ-

ʱʘʝʤʦʡ) ʩʪʦʨʦʥʝ. ʕʪʦ ʩʪʝʢʣʦ ʭʦʨʦʰʦ ʧʨʦʧʫʩʢʘʝʪ ʩʚʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʩʩʝʷʥʥʳʡ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʝʩ-

ʧʝʯʠʚʘʷ ʛʝʨʤʝʪʠʟʘʮʠʶ ʠ ʟʘʱʠʪʫ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʧʣʘʩʪʠʥ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʚʣʘʞ-

ʥʦʩʪʠ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʩʦʣʥʝʯʥʳʭ ʷʯʝʝʢ, ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʫʨʦʚʥʷ 

ʥʘʧʨʷʞʝʥʠʷ. ʇʘʨʘʣʣʝʣʴʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ ʩʠʣʫ ʚʦʟʥʠʢʘʶʱʝʛʦ ʪʦʢʘ. ʆʙʲʝʜʠʥʷʷ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʸʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʥʝʦʙʭʦʜʠʤʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʚʩʝʛʦ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ. 

ʉʘʤʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʦʜʫʣʠ, ʤʦʛʫʪ ʪʘʢʞʝ ʦʙʲʝʜʠʥʷʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʘ-

ʨʘʣʣʝʣʴʥʦ, ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-ʧʘʨʘʣʣʝʣʴʥʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʩʠʣʝ ʪʦʢʘ ʠ 

ʥʘʧʨʷʞʝʥʠʶ. 

ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʥʝʠʩʯʝʨʧʘʝʤʳʡ ʠʩʪʦʯʥʠʢ ʠ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʵʥʝʨʛʠʝʡ, ʪʦ ʝʩʪʴ 

ʥʝ ʧʨʦʠʟʚʦʜʷʱʝʡ ʚʨʝʜʥʳʭ ʦʪʭʦʜʦʚ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʘʚʠʪʴ ʚʦ-

ʧʨʦʩ ʦ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʧʦ ʩʨʝʜʩʪʚʘʤ ʢʦʤʧʣʝʢʩʘ ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʡ.  

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʩʦʟʜʘʪʴ 6 ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ [9,10]. 

ʉʫʤʤʘʨʥʘʷ ʚʳʨʘʙʦʪʢʘ ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʠʪ 2000000000 ɺʪ-ʯ, ʯʪʦ ʧʦʢʨʦʝʪ ʚʩʝ ʟʘʪʨʘʪʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ 

ʂɹʈ ʠ ʦʙʝʩʧʝʯʠʪ ʘʚʪʦʥʦʤʥʦʩʪʴ ʨʝʩʧʫʙʣʠʢʠ. 

ʈʘʩʯʝʪ ʤʦʱʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʩ ʫʯʝʪʦʤ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʇʨʝʜʧʦ-

ʣʘʛʘʝʤʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʦʙʲʝʢʪʘ ï 2000000000 ʚʘʪʪ-ʯ, ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʬʦʪʦʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʤʦʜʫʣʷ (ʌʕʄ) ï 170 ɺʪ, ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ ï ʩ ʤʘʨʪʘ ʧʦ ʥʦʷʙʨʴ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʦʣʥʝʯʥʦʡ ʠʥʩʦʣʷʮʠʠ ʟʘ ʤʘʨʪ-ʥʦʷʙʨʴ ï 9 (9 ʯʘʩʦʚ ʩʦʣʥʮʘ ʚ ʜʝʥʴ). 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʌʦʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ (ʌʕʄ) 

ɼʣʷ ʥʘʯʘʣʘ ʨʘʩʩʯʠʪʳʚʘʝʤ ʩʨʝʜʥʝʩʫʪʦʯʥʫʶ ʚʳʨʘʙʦʪʢʫ ʵʥʝʨʛʠʠ ʦʜʥʠʤ ʌʕʄ: 170 ɺʪ - 9 = 1530 

ɺʪ-ʯ. ɼʘʣʝʝ ʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ: 2000000000 ɺʪ-ʯ / 1530 ɺʪ-ʯ = 

100720 ʤʦʜʫʣʝʡè ʇʨʠ ʫʩʣʦʚʠʠ, ʢʦʛʜʘ ʦʙʲʝʢʪ ʙʫʜʝʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦ, ʢʦʣʠʯʝʩʪʚʦ 

ʌʕʄ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʭʫʜʰʠʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʪ. ʝ. ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʩ ʥʘʠʤʝʥʴʰʠʤ ʩʝʟʦʥ-

ʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʥʩʦʣʷʮʠʠ. çɼʦʧʫʩʪʠʤ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʣʥʝʯʥʦʡ ʠʥʩʦʣʷʮʠʠ ʟʘ ʧʝʨʠʦʜ ʜʝ-

ʢʘʙʨʴ-ʬʝʚʨʘʣʴ ʨʘʚʝʥ 4. ʊʦʛʜʘ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʚʳʨʘʙʦʪʢʘ ʵʥʝʨʛʠʠ ʦʜʥʠʤ ʤʦʜʫʣʝʤ ʩʦʩʪʘʚʠʪ 170 ɺʪ Ĭ 4 

= 680 ɺʪ-ʯ, ʪʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʌʕʄ ʨʘʚʥʦ 2000000000 ɺʪ-ʯ / 680 ɺʪ-ʯ = 294118 ʄʦʜʫʣʝʡ 

170 ɺʪè 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ (ɸɹ) 

ɺ ʘʚʪʦʥʦʤʥʳʭ ʩʦʣʥʝʯʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʦʩʦʙʳʝ ʙʘʪʘʨʝʠ ï ʛʝʣʠʝʚʳʝ, ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ, 

ʛʝʨʤʝʪʠʯʥʳʝ, ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʝ, ʩʦ ʩʨʦʢʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ 10-15 ʣʝʪ. çɼʣʷ ʨʘʩʯʝʪʘ ʦʙʱʝʡ ʝʤʢʦʩʪʠ ʠʣʠ 

ʢʦʣʠʯʝʩʪʚʘ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʚ ʘʚʪʦʥʦʤʥʦʡ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴ-

ʩʷ ʪʝʤ, ʯʪʦ ʛʣʫʙʠʥʘ ʨʘʟʨʷʜʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 50. 

ʆʙʱʘʷ ʝʤʢʦʩʪʴ ʩʦʩʪʘʚʠʪ: 

1) 2000000000 ɺʪ-ʯ + 50% = 3000000000 ɺʪ-ʯ; 

2) 3000000000 ɺʪ-ʯ / 12 ɺ = 250000000 ɸ-ʯ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʘʷ ʝʤʢʦʩʪʴ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʧʠʪʘʥʠʷ 12 ɺ ʩʦʩʪʘʚʠʪ 

250000000 ɸ-ʯ. ɽʩʣʠ ʤʳ ʦʩʪʘʥʦʚʠʤ ʩʚʦʡ ʚʳʙʦʨ ʥʘ ʙʘʪʘʨʝʷʭ ʝʤʢʦʩʪʴʶ 120 ɸ-ʯ, ʪʦ ʠʭ ʥʝʦʙʭʦʜʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʠʪ 250000000ɸ-ʯ / 120 ɸ-ʯ = 2083334 ʰʪʫʢ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ. ʇʨʠʯʝʤ ʜʘʞʝ 

http://solarempire.ru/solnechnie-elementi-i-fotoeffekt.html


 

101 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʢʨʫʛʣʝʥʠʝ ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ ʥʝ ʙʫʜʝʪ ʣʠʰʥʠʤ, ʧʦʩʢʦʣʴʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ 

ʩʥʠʟʠʪ ʛʣʫʙʠʥʫ ʨʘʟʨʷʜʘ ʥʘ ʢʘʞʜʦʤ ʠʟ ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʘ ʟʥʘʯʠʪ, ʫʚʝʣʠʯʠʪ ʩʨʦʢ ʠʭ ʩʣʫʞʙʳè 

  ɽʱʝ ʦʜʠʥ ʵʣʝʤʝʥʪ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ï ʢʦʥʪʨʦʣʣʝʨ ʟʘʨʷʜʘ (ʂɿ). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʝʛʦ 

ʩʪʦʠʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 1% ʦʪ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʠ ʩʠʩʪʝʤʳ, ʦʥ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʵʬʬʝʢʪʠʚ-

ʥʦʡ ʨʘʙʦʪʝ ʌʕʉ. ʆʥ ʧʨʝʜʦʭʨʘʥʷʝʪ ʘʢʢʫʤʫʣʷʪʦʨʥʫʶ ʙʘʪʘʨʝʶ ʦʪ ʧʝʨʝʟʘʨʷʜʘ ʠ ʛʣʫʙʦʢʦʛʦ ʨʘʟʨʷʜʘ, ʪʝʤ 

ʩʘʤʳʤ ʧʨʦʜʣʝʚʘʷ ʩʨʦʢ ʩʣʫʞʙʳ ʙʘʪʘʨʝʠ. 

ʇʨʠʤʝʥʝʥʠʝ çʨʘʟʫʤʥʦʛʦè ʢʦʥʪʨʦʣʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʜʣʝʚʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ ʙʘʪʘʨʝʠ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʠʶ, ʧʦʣʫʯʝʥʥʫʶ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʤʦʜʫʣʷ, ʜʣʷ ʝʝ ʟʘʨʷʜʘ. ʇʨʠʨʦʩʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 15-20%è 

ʇʦʩʣʝʜʥʠʤ çʟʚʝʥʦʤè ʚ ʩʦʣʥʝʯʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʷʚʣʷʝʪʩʷ ʠʥʚʝʨʪʦʨ. ʕʪʦʪ ʵʣʝʤʝʥʪ ʧʨʝʦʙʨʘʟʫ-

ʝʪ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʧʦʩʪʫʧʘʶʱʝʝ ʦʪ ɸɹ, ʚ ʧʝʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʧʦʩʪʫʧʘʶʱʝʝ ʚ ʵʣʝʢʪʨʠ-

ʯʝʩʢʫʶ ʩʝʪʴ ʦʙʲʝʢʪʘ. ʄʦʱʥʦʩʪʴ ʠʥʚʝʨʪʦʨʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʙʲʝʢʪʘ, ʦʧ-

ʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʚʩʝʭ ʵʣʝʢʪʨʦʧʨʠʙʦʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʥʝʤ ʥʘʭʦʜʷʪʩʷ. 

ʉʨʦʢ ʩʣʫʞʙʳ ʉʦʣʥʝʯʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ (ʉʕʉ) ʦʢʦʣʦ 25 ʣʝʪ. ʇʨʠʯʝʤ ʦʥʘ ʥʝ ʚʳʡʜʝʪ ʠʟ ʩʪʨʦʷ 

ʝʞʝʩʝʢʫʥʜʥʦ. ʇʨʦʩʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʛʫʪ ʫʭʫʜʰʠʪʴʩʷ ʥʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʇʨʠ ʵʪʦʤ ʥʝ ʥʫʞʥʦ ʤʝ-

ʥʷʪʴ ʚʩʶ ʩʪʘʥʮʠʶ. ʄʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʜʦʢʫʧʠʪʴ ʥʦʚʳʡ ʤʦʜʫʣʴ ʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʟʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʠʝ ʜʝʥʴʛʠ ʠʣʠ ʜʦʧʦʣʥʠʪʴ ʩʪʘʥʮʠʶ ʥʦʚʳʤ ʘʢʢʫʤʫʣʷʪʦʨʦʤ [9]. 

ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, ʧʦʩʪʘʚʣʝʥʥʘʷ ʇʨʝʟʠʜʝʥʪʦʤ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʧʝʨʝʜ ʦʙʱʝʩʪʚʦʤ ʠ 

ʛʦʩʫʜʘʨʩʪʚʦʤ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ-

ʨʦʜʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʚʘʞʥʝʡʰʝʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʩʪʦʷʥʠʷ ʩʪʨʘʥʳ ʜʣʷ ʩʫʱʝʩʪʚʝʥ-

ʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʩʦʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʚʘʣʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʢʘ-

ʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʩʥʠʞʝʥʠʠ ʫʜʝʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘ-

ʪʨʘʪ ʦʙʱʝʩʪʚʘ ʥʘ ʩʚʦʝ ʨʘʟʚʠʪʠʝ. 

ʕʪʦʡ ʟʘʜʘʯʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʛʨʦʛʝʦʮʝʥʦʟ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʘʚʪʦʥʦʤʥʦʩʪʠ, ʨʝʩʫʨʩ-

ʥʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʨʫʛʠʭ ʧʦʩʝʣʝʥʠʡ, ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʟʙʳʪʢʘ ʧʨʦ-

ʜʫʢʮʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʠʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ ʦʢʨʫʞʝʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʦʤ ʘʛʨʦʛʝʦʮʝʥʦʟʘ - ʵʢʦʧʦʩʝʣʝʥʠʷ ʥʦʚʦʛʦ ʪʠʧʘ - ʷʚʣʷʝʪʩʷ ʟʘʤʢʥʫʪʳʡ ʢʨʫʛʦʚʦ-

ʨʦʪ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ, ʛʜʝ ʯʝʣʦʚʝʢ, ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʧʝʨʚʦʩʪʝʧʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʩʚʦʝʡ ʞʠʟ-

ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʩʫʨʩʘ ʞʠʟʥʠ ʧʦʜʜʝʨʞʘʥʠʷ, ʨʝʩʫʨʩʘ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ. 
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ʨʘʮʠʦʥʘʣʴʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ. ʉʦʟʜʘʥʠʝ ʟʝʤʣʝʦʮʝʥʦʯʥʦʡ ʦʩʥʦʚʳ ʜʣʷ ʪʦʯʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɻʀʉ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʤ-

ʧʦʥʝʥʪʦʤ ʚ ʩʠʩʪʝʤʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʦʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʠʥʬʦʨʤʘʮʠʷ, ʜʘʥʥʳʝ, 

ʧʨʦʛʨʘʤʤʘ.  
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ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʘʞʥʦʡ 

ʟʘʜʘʯʝʡ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʶʱʠʭ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʤʝʣʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʠʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ, ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ ʤʝʩʪ-

ʥʦʩʪʠ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʛʨʦʣʘʥʜʰʘʬʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ [1]. 

ʉʫʱʥʦʩʪʴ ʣʶʙʦʡ ɻʀʉ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʙʦʨʘ, ʘʥʘʣʠʟʘ, ʩʠʩʪʝʤʘʪʠ-

ʟʘʮʠʠ, ʭʨʘʥʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʧʦʪʦʤ ʚʳʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦ 

ʟʘʧʨʦʩʘʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʣʠʙʦ ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʛʨʘʬʠʢʦʚ, ʪʝʢʩʪʦʚ. 
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ɻʀʉ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʙʠʨʘʪʴ, ʭʨʘʥʠʪʴ, ʦʙʨʘʙʘʪʳ-

ʚʘʪʴ, ʦʪʦʙʨʘʞʘʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʜʘʥʥʳʝ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʷʚʣʝʥʠʷʭ, ʘ ʪʘʢʞʝ 

ʧʦʣʫʯʘʪʴ ʥʘ ʦʩʥʦʚʝ ʪʘʢʠʭ ʜʘʥʥʳʭ ʥʦʚʳʝ ʟʥʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʶ [3]. 
ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ɻʀʉ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʘʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ ʦʙʲʝʢ-
ʪʦʚ ʠ ʷʚʣʝʥʠʡ; ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ-

ʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʷʚʣʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʪʦʯʝʢ, ʣʠʥʠʡ, ʧʣʦʱʘ-
ʜʝʡ ʠ ʨʘʚʥʦʤʝʨʥʳʭ ʩʝʪʦʢ; ʩʦʜʝʨʞʠʪ ʘʣʛʦʨʠʪʤʳ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. 

ɺʘʞʥʝʡʰʠʤʠ ʬʫʥʢʮʠʷʤʠ ɻʀʉ ʷʚʣʷʶʪʩʷ: 

- ʚʚʦʜ ʜʘʥʥʳʭ; 

- ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (ʪʨʘʥʩʬʦʨʤʘʮʠʷ) ʜʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʝ ʉʂ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʝʢʮʠʠ; 

- ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʝ ʬʦʨʤʘʪʦʚ ʜʘʥʥʳʭ (ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢ-

ʪʘʭ); 

- ʭʨʘʥʝʥʠʝ, ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʚ ɹɼ; 

- ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ (ʢʦʦʨʜʠʥʘʪʳ, ʨʘʩʩʪʦʷʥʠʷ, ʧʣʦʱʘʜʠ, ʦʙʲʝʤʳ, ʫʛʣʳ ʠ ʪ.ʧ.); 

- ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ (ʘʪʨʠʙʫʪʠʚʥʦʛʦ) ʘʥʘʣʠʟʘ: ʟʘʧʨʦʩ ʧʦ ʘʪʨʠʙʫʪʘʤ ʠ ʠʭ ʦʪʦ-

ʙʨʘʞʝʥʠʝ;  

- ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʠʝ ʥʝʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ; ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠ ʜʨ. 

- ʦʧʝʨʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ: ʦʧʝʨʘʮʠʠ ʚʟʘʠʤʥʦʛʦ ʥʘʣʦʞʝʥʠʷ ʩʣʦʝʚ (ʦʚʝʨʣʝʷ); ʘʥʘʣʠʟ 
ʙʣʠʟʦʩʪʠ;  

- ʩʝʪʝʚʦʡ ʘʥʘʣʠʟ; ʧʦʠʩʢ ʦʙʲʝʢʪʦʚ;  

- ʘʥʘʣʠʟ ʚʠʜʠʤʦʩʪʠ-ʥʝʚʠʜʠʤʦʩʪʠ;  

- ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ;  

- ʠʥʪʝʨʧʦʣʷʮʠʷ;  

- ʨʘʡʦʥʠʨʦʚʘʥʠʝ;  

- ʩʦʟʜʘʥʠʝ ʢʦʥʪʫʨʦʚ;  

- ʙʫʬʝʨʠʟʘʮʠʷ;  

- ʧʝʨʝʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʜʨ.; 

- ʮʠʬʨʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʣʴʝʬʘ ï ʎʄʈ; 

- ʚʳʚʦʜ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʧʝʯʘʪʠ. 
ʄʥʦʞʝʩʪʚʦ ʟʘʜʘʯ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʞʠʟʥʠ, ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ɻʀʉ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ.  

ʇʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ: 
- ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ɻʀʉ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

- ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ɻʀʉ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʝʜ-
ʤʝʪʥʦʡ ʦʙʣʘʩʪʠ; 

- ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʦʛʦ ʧʦʣʴʟʦ-
ʚʘʥʠʷ.  

ʇʦ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʧʨʠʥʮʠʧʘʤ ʧʦʩʪʨʦʝʥʠʷ: 
- ʟʘʢʨʳʪʳʝ ʩʠʩʪʝʤʳ ï ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʩʰʠʨʝʥʠʷ, ʦʥʠ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ʪʦʣʴʢʦ 

ʪʦʪ ʥʘʙʦʨ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʡ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʝʥ ʥʘ ʤʦʤʝʥʪ ʧʦʢʫʧʢʠ. 
- ʦʪʢʨʳʪʳʝ ʩʠʩʪʝʤʳ ï ʦʪʣʠʯʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʘʩʰʠʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʨʦʝʥʳ 

ʩʘʤʠʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʚʩʪʨʦʝʥʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ). 
ʇʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ (ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ) ʦʭʚʘʪʫ: 

- ʛʣʦʙʘʣʴʥʳʝ (ʧʣʘʥʝʪʘʨʥʳʝ); 
- ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʳʝ;  

- ʨʝʛʠʦʥʘʣʴʥʳʝ; 
- ʣʦʢʘʣʴʥʳʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʤʫʥʠʮʠʧʘʣʴʥʳʝ). 

ʇʦ ʧʨʦʙʣʝʤʥʦ-ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʨʠʝʥʪʘʮʠʠ:  

- ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʠʝ; 
- ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ;  

- ʦʪʨʘʩʣʝʚʳʝ (ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʪʫʨʠʟʤʘ ʠ ʪ.ʜ.); 
ʇʦ ʩʧʦʩʦʙʫ ʦʨʛʘʥʠʟʘʮʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ:  

- ʚʝʢʪʦʨʥʳʝ; 
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- ʨʘʩʪʨʦʚʳʝ; 

- ʚʝʢʪʦʨʥʦ-ʨʘʩʪʨʦʚʳʝ ɻʀʉ. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʢʘʨʪʘʤʠ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ 
ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʙʦʙʱʝʥʥʦ ʥʘʟʚʘʪʴ ɻʀʉ-ʧʨʠʣʦʞʝʥʠʷʤʠ ï ʛʨʫʧʧʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʘʪʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʩ ʦʜʥʦʚʨʝʤʝʥ-
ʥʳʤ ʩʦʟʜʘʥʠʝʤ ʙʘʟʳ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ (ʦʧʠʩʘʥʠʝʤ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɻʀʉ ʠʩʩʣʝʜʫʶʪ ʥʝ ʪʦʣʴʢʦ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʦ ʠ ʚʩʝ ʧʨʦʮʝʩʩʳ 
ʠ ʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʳʝ ɻʀʉ ʷʚʣʷʶʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥ-

ʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʩʦʚʤʝʱʘʶʪ ʚ ʩʝʙʝ ʢʘʢ ʜʘʥʥʳʝ, ʪʘʢ ʠ ʪʝʭʥʦʣʦʛʠʠ. 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʨʘʟʣʠʯʘʶʪ ʧʨʦʛʨʘʤʤʳ: 

- ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ (ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ); 

- ʚʴʶʝʨʳ; 

- ʚʝʢʪʦʨʠʟʘʪʦʨʳ; 

- ʩʨʝʜʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

- ʩʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ; 

- ʩʧʨʘʚʦʯʥʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ; 

- ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ - ʉɸʇʈ. 

ʋʥʠʚʝʨʩʘʣʴʥʳʝ (ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ) ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ɻʀʉ-ʧʨʠʣʦʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ 
ʩʦʟʜʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʧʦʜʜʝʨʞʢʫ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡ, ʚʚʦʜ ʢʘʨʪ ʠ ʠʭ ʨʝʜʘʢ-

ʪʠʨʦʚʘʥʠʝ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʢʘʨʪʝ, ʨʝʰʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘ-
ʣʠʟ, ʩʦʟʜʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʦʬʦʨʤʣʝʥʠʷ ʢʘʨʪʳ, ʧʦʜʛʦʪʦʚʢʫ ʠ ʚʳʚʦʜ ʪʚʝʨʜʳʭ ʢʦʧʠʡ ʠ ʜʨ. ʅʘʠʙʦʣʝʝ ʠʟ-

ʚʝʩʪʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʵʪʦʛʦ ʢʣʘʩʩʘ ʷʚʣʷʶʪʩʷ: ARC/INFO, ArcGIS, ArcView GIS, AutoCAD Map, 

MapInfo, GeoDraw, ʂʘʨʪʘ 2000, CREDO ʠ ʜʨ. 
ʉʦʚʨʝʤʝʥʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ɻʀʉ ʦʪʣʠʯʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʪʦʣʴʢʦ ʧʦʧʫʣʷʨʥʳʭ ʩʠʩʪʝʤ ʥʘ ʨʳʥ-

ʢʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ. ʉʨʝʜʠ ʧʨʠʣʦʞʝʥʠʡ, ʚʳʧʫʱʝʥʥʳʭ ʚ ʈʦʩʩʠʠ: ʊʘʣʢʘ, ʇʘʥʦʨʘʤʘ, ɻʝʦ-
ɻʨʘʬ/ɻʝʦʂʦʥʩʪʨʫʢʪʦʨ, ʂʘʨʪʘ 2000, ʅʦʚʘʷ ɿʝʤʣʷ ʠ ʜʨʫʛʠʝ [3]. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ɻʀʉ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʢʘʨʪ ʚ ʩʧʝʮʠʘʣʠʟʠ-
ʨʦʚʘʥʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʛʨʘʤʤʳ-ʚʴʶʚʝʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚʚʝʜʝʥʥʦʡ ʨʘʥʝʝ 

ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ (ʪ. ʝ. ʩʛʨʫʧʧʠʨʦʚʘʥʥʦʡ ʧʦ ʦʜʥʦʨʦʜʥʳʤ ʵʣʝʤʝʥʪʘʤ) ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʧʦʣʥʝʥʠʷ 
ʟʘʧʨʦʩʦʚ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʨʘʬʠʯʝʩʢʠʤ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʚ ʩʨʝʜʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ɻʀʉ. ʕʪʠ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ ʚʳʯʝʨʪʠʪʴ ʢʘʨʪʫ, ʥʦ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʜʘʢʪʠʨʦ-
ʚʘʥʠʷ ʜʘʥʥʳʭ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʩʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ɻʀʉ ʧʨʝʜʣʘʛʘʶʪ ʠ ɻʀʉ-

ʚʴʶʝʨʳ.  
ɺʝʢʪʦʨʠʟʘʪʦʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʚʦʜʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʦʙʨʘʙʦʪʢʠ ʦʪ-

ʩʢʘʥʠʨʦʚʘʥʥʳʭ ʨʘʩʪʨʦʚʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʪ. ʝ. ʧʝʨʝʚʦʜʘ ʠʭ ʚ ʚʝʢʪʦʨʥʳʡ ʬʦʨʤʘʪ 
(Easy Trace PRO; MapEdit; Vectori; GTXRaster CAD; AutoVEC ʠ ʜʨ). 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʝʰʝʥʠʷ 
ʟʘʜʘʯ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʜʘʥʥʳʭ: ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ ʠʟ-

ʤʝʨʝʥʠʡ, ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ, ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʨʝʯʥʦʡ ʩʝʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʯʘʩʪʢʦʚ ʟʘʪʦʧʣʝʥʠʷ, ʨʘʩʯʝʪʘ ʧʝʨʝʥʦʩʘ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʜʨ. (Eagle Point, SOFTDESK). 
ʂ ʩʨʝʜʩʪʚʘʤ ʦʙʨʘʙʦʪʢʠ ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ɼɼɿ ʦʪʥʦʩʷʪʩʷ ʧʨʦʛʨʘʤʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʙʨʘ-

ʙʦʪʢʫ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʘʤʠ ʘʵʨʦ- ʠ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤ-
ʢʠ. ʉʘʤʳʝ ʠʟʚʝʩʪʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ: ENVI, ERDAS Imagine, ER Mapper, Intergraph, TNT Mips, Sca-

nEx Image Processor, ScanMagic. 
ʉʧʨʘʚʦʯʥʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʬʦʨ-

ʤʘʮʠʝʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʧʨʦʩʦʚ ʠ ʦʪʦʙʨʘʞʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʣʠʰʝʥ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʜʘʢ-
ʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ (ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ ʛʦʨʦʜʦʚ, ʧʨʠʣʦʞʝʥʠʝ ɼʫʙʣʴ-ɻʀʉ). 

ʉɸʇʈ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʦʡ ʩʲʝʤʢʠ ʠ ʨʘʙʦʪʳ ʩ ʪʦʧʦʛʨʘʬʠ-
ʯʝʩʢʠʤʠ ʧʣʘʥʘʤʠ. ʇʨʦʛʨʘʤʤʘ AutoCAD ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʧʨʠʚʷʟʳʚʘʪʴ ʨʘʩʪʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʚʝʢʪʦʨʠʟʘʮʠʶ, ʨʘʙʦʪʘʪʴ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ. 
ɺ ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ɻʀʉ, ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʪʘʢ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ. ʇʨʦ-

ʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʦʜʫʣʴʥʦʛʦ ʧʨʠʥʮʠʧʘ. ʆʙʳʯʥʦ ʚʳʜʝʣʷʶʪ ʙʘʟʦʚʳʡ ʤʦ-
ʜʫʣʴ ʠ ʤʦʜʫʣʠ ʨʘʩʰʠʨʝʥʠʷ. ɺ ʙʘʟʦʚʦʤ ʤʦʜʫʣʝ ʩʦʜʝʨʞʘʪʩʷ ʬʫʥʢʮʠʠ, ʨʝʘʣʠʟʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʦʧʝʨʘ-

ʮʠʠ ɻʀʉ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʛʨʘʤʤʥʘʷ ʧʦʜʜʝʨʞʢʘ ʫʩʪʨʦʡʩʪʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʵʢʩʧʦʨʪ ʠ ʠʤʧʦʨʪ ʜʘʥʥʳʭ ʠ 
ʪ.ʜ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʨʘʟʥʳʭ ʬʠʨʤ ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʝʛʦ, ʪʘʢ ʢʘʢ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʠ ʚʳʥʫʞʜʝʥʳ ʟʘʠʤʩʪʚʦʚʘʪʴ ʜʨʫʛ ʫ ʜʨʫʛʘ ʪʝ ʠʣʠ ʠʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ.  
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʠ ʟʝʤʝʣʴʥʦʤ ʢʘʜʘ-

ʩʪʨʝ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ, ʜʦʢʘʟʫʝʤʳʭ ʧʨʦʝʢʪʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʦʧʠ-

ʨʘʶʱʠʭʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʳʡ ʢʦʤʧʴʶʪʝʨʥʳʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥ-
ʥʳʭ ʥʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ. ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʠ ʧʨʠʙʳʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʟʝʤʝʣʴ [2]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʜʠʥʫʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ 
ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʦʙʣʝʛʯʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʤʥʦʛʦʦʙʨʘʟʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʠʟʙʘʚʣʷʝʪ ʦʪ ʣʠʰʥʝʡ ʨʘʙʦʪʳ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʦ ʦʰʠʙʦʢ ʠ ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ. ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʚʚʦʜʠʪʴ ʟʘʧʨʦʩʳ ʠ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʧʦ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʥʝʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʪʝʩʪʠʨʦʚʘʪʴ ʚʘʨʠ-
ʘʥʪʳ [4]. 
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ʷʚʣʷʪʴ ʠʟʤʝʥʝʥʠʷ ʥʘ ʣʝʩʥʳʭ ʟʝʤʣʷʭ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʚʳʷʚʣʝʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥ-

ʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʟʤʝʥʝʥʠʡ ʣʝʩʥʳʭ ʟʝʤʝʣʴ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʳʝ ʟʝʤʣʠ, ʣʝʩʥʦʡ ʬʦʥʜ, ʣʝʩʥʳʝ ʨʝʩʫʨʩʳ, ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ 

ʟʝʤʝʣʴ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʟʝʤʣʠ (ɼɿɿ), ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ (ʂʉ), ʦʧʪʠʯʝʩʢʠʡ ʠ ʨʘʜʘʨʥʳʡ 

ʜʠʘʧʘʟʦʥʳ. 
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Annotation 

The article is devoted to the description of methodological issues of forest land monitoring based on 

the integrated use of optical and radar satellite images. The developed algorithm for processing combinations 

of multi-time optical and radar satellite images makes it possible to identify changes in forest lands that oc-

cur under the influence of natural and anthropogenic factors. To ensure the monitoring tasks, a database of 

changes in forest lands detected by remote methods has been formed.  

Keywords: forest lands, forest fund, forest resources, monitoring of the state of forest lands, remote 

sensing of the Earth (RSE), satellite images (SI), optical and radar ranges. 

 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʚʝʜʝʥʠʝ ʫʯʝʪʘ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʝʜʠ-

ʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ (ɽɻʈʅ). 

ɿʘʜʘʯʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʦʨʜʠʥʘʮʠʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʫʧʨʘʚʣʷʶʱʠʭ, ʤʦʜʝʣʠʨʫʶʱʠʭ, ʧʨʦʛʥʦʟʥʳʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʚ ʮʝʣʷʭ ʠʭ ʚʥʝʜʨʝʥʠʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 

ɿʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠ ʚʭʦʜʷʱʠʝ ʚ ʠʭ ʩʦʩʪʘʚ ʣʝʩʥʳʝ ʟʝʤʣʠ ʷʚʣʷʶʪʩʷ ʟʝʤʣʷʤʠ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ 

ʢʘʪʝʛʦʨʠʡ. ʃʝʩʥʳʝ ʨʝʩʫʨʩʳ ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʢʦʤʧʦʥʝʥʪ ʙʠʦʩʬʝʨʳ ʠʤʝʶʪ ʛʣʦʙʘʣʴʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ, 
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ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʦʣʫʯʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚʦʟ-

ʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʡ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʣʝʩʥʳʝ ʟʝʤʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩ 

ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ ʦʭʚʘʪʘ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʦʧʝʨʘʪʠʚʥʦʩʪʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ ʜʣʷ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʟʝʤʝʣʴ 

ʅʘʙʣʶʜʘʝʤʳʡ ʧʨʦʮʝʩʩ ʥʘ ʣʝʩʥʳʭ ʟʝʤʣʷʭ 

ʇʦʢʘʟʘʪʝʣʴ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʀʩʧʦʣʴʟʫʝʤʳʝ ʜʘʥʥʳʝ ɼɿ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʅʘʨʫʰʝʥʠʝ ʟʝʤʝʣʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʣʝʩʥʦʡ ʚʳʨʫʙʢʠ ʠʣʠ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ 
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ʉʪʝʧʝʥʴ 

ʨʘʟʚʠʪʠʷ 

ʧʨʦʮʝʩʩʘ 

ʆʧʪʠʯʝʩʢʠʡ ʠ ʨʘʜʘʨʥʳʡ 

ʜʠʘʧʘʟʦʥ 

ɿʘʭʣʘʤʣʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʨʫʙʦʯʥʳʤʠ 

ʦʩʪʘʪʢʘʤʠ 

ʉʪʝʧʝʥʴ 

ʨʘʟʚʠʪʠʷ 

ʧʨʦʮʝʩʩʘ 

ʆʧʪʠʯʝʩʢʠʡ ʠ ʨʘʜʘʨʥʳʡ 

ʜʠʘʧʘʟʦʥ 

ʇʦʜʪʦʧʣʝʥʠʝ - 
ʆʧʪʠʯʝʩʢʠʡ ʠ ʨʘʜʘʨʥʳʡ 

ʜʠʘʧʘʟʦʥ 

ʇʨʦʚʝʜʝʥʠʝ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʩ 

ʧʦʩʘʜʢʦʡ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʉʪʝʧʝʥʴ 

ʨʘʟʚʠʪʠʷ 

ʧʨʦʮʝʩʩʘ 

ʆʧʪʠʯʝʩʢʠʡ ʠ ʨʘʜʘʨʥʳʡ 

ʜʠʘʧʘʟʦʥ 

ɿʘʛʨʷʟʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ 

ʉʪʝʧʝʥʴ 

ʨʘʟʚʠʪʠʷ 

ʧʨʦʮʝʩʩʘ 

ʆʧʪʠʯʝʩʢʠʡ ʠ 

ʠʥʬʨʘʢʨʘʩʥʳʡ ʜʠʘʧʘʟʦʥ 

ɿʘʛʨʷʟʥʝʥʠʝ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ - 
ʆʧʪʠʯʝʩʢʠʡ ʠ 

ʠʥʬʨʘʢʨʘʩʥʳʡ ʜʠʘʧʘʟʦʥ 

 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʜʠʥʘʤʠʢʝ ʣʝʩʦʚ ʧʣʘʥʝʪʳ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩ-

ʪʘʪʦʯʥʦʡ ʠ ʥʝ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʦʭ-

ʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʙʠʦʩʬʝʨʳ ʠ ʢʣʠʤʘʪʘ [3].  

ʄʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʩʣʫʞʘʪ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ, ʧʦʟʚʦ-

ʣʷʶʱʠʤ ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʪʴ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʣʦʱʘʜʷʭ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷ-

ʥʠʠ ʣʝʩʥʳʭ ʫʛʦʜʠʡ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʧʦ ʘʵʨʦ- ʠ ʢʦʩʤʠʯʝʩʢʠʤ ʩʥʠʤʢʘʤ, ʟʘʚʠ-

ʩʠʪ ʦʪ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʭ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝ-

ʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. ʊʝʭʥʦʣʦʛʠʠ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʣʝʩʦʚ, ʚʢʣʶʯʘʷ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʩʪʨʫʢʪʫʨʳ ʥʘʩʘʞʜʝʥʠʡ, ʚʳʷʚʣʝʥʠʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʣʝʩʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯ-

ʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʮʝʥʢʫ ʠʥʜʠʢʘʪʦʨʦʚ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʥʘʟʝʤʥʳʭ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʨʘʙʦʪ ʠ ʦʧʝʨʘʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʟʥʠʢʘʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʩʰʠʨʝʥʠʠ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʩʦʚ, ʠ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠ-

ʢʠ ʣʝʩʦʚ.  

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʩʭʝʤʘ (ʘʣʛʦʨʠʪʤ) ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʣʝʩʦʚ 

ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʜʦʩʪʠʞʠ-

ʤʦʝ ʜʨʫʛʠʤʠ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ ʨʝʛʫ-

ʣʷʨʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʣʝʩʥʦʛʦ ʧʦʢʨʦʚʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʦʤ 

ʯʠʩʣʝ ʘʵʨʦ- ʠ ʢʦʩʤʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʤʫʣʴʪʠ ʠ ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʦʡ ʘʧʧʘʨʘʪʫ-

ʨʦʡ [2].  

ʂʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʥʝʟʘʤʝʥʠʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʥʠ ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʠʟʫʯʝ-

ʥʠʠ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɽʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ɼɿɿ ʪʘʢʞʝ ʙʫʜʝʪ 

ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ [5].  
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ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ  

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʣʝʩʦʚ 

 

ʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʩʦʩʪʘʚʘ ʣʝʩʦʚ, ʠʭ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘ-

ʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ [6]. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʙʨʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʣʝʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʩʧʝʢʪʨʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ. ɼʣʷ ʦʧʝʨʘ-

ʪʠʚʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʣʝʩʦʚ ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝ-

ʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʥʘʟʝʤʥʳʭ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʩ ʛʝʦʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʲʝʤʦʯʥʳʝ 

ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ï ʢʘʢ ʦʧʪʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʨʘʜʘʨʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʅʘʠʙʦ-

ʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʜʘʥʥʳʝ ʦʧʪʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʪʘʙʣ.2).  

ʇʨʠʯʠʥʘ ʧʦʧʫʣʷʨʥʦʩʪʠ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ï ʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʩʪʦʪʘ ʦʙʨʘʙʦʪʢʠ ʂʉ ʦʧʪʠʯʝʩʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʠ ʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ [4]. ʆʜʥʘʢʦ ʂʉ ʨʘʜʘʨʥʦʛʦ ʜʠʘʧʘ-

ʟʦʥʘ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʚ ʦʧʪʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʝ. 

ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʨʘʜʘʨʥʦʡ ʩʲʝʤʢʠ ʦʪ ʫʩʣʦʚʠʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʦʙ-

ʣʘʯʥʦʩʪʴʶ ʠʣʠ ʜʳʤʦʚʳʤʠ ʰʣʝʡʬʘʤʠ ʜʘʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʦʧʝʨʘʪʠʚʥʳʭ ʥʘʙʣʶ-

ʜʝʥʠʡ ʚ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ [1]. ʆʜʥʘʢʦ ʨʘ-

ʜʘʨʥʳʝ ʩʥʠʤʢʠ ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʘ ʜʣʷ ʠʭ ʜʦʩʪʦʚʝʨʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʧʨʝʜ-

ʣʘʛʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʘʮʠʡ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʦʧʪʠʯʝʩʢʦ-

ʛʦ ʠ ʨʘʜʘʨʥʦʛʦ ʜʠʘʧʘʟʦʥʦʚ, ʩʦʚʤʝʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʢʦʪʦʨʳʭ ʧʦʚʳʰʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʠʭ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʪʠʚʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʣʝʩʥʳʝ ʟʝʤʣʠ ʬʘʢʪʦʨʦʚ ʧʨʠʨʦʜʥʦʛʦ ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 
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ʊʘʙʣʠʮʘ 2 ï ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ  

ʦʧʪʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʲʝʤʦʯʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ 

ʅʦʤʠʥʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ, ʤ 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ 

ʩʲʝʤʢʠ, ʢʤ 

ʇʝʨʠʦʜʠʯʥʦʩʪʴ 

ʩʲʝʤʢʠ, ʩʫʪʢʠ 

ʄʝʪʝʦʨ-ɿʄ\ʄʉʋ-ʕ 32,0 76,0 Ó 30 

ʂʘʥʦʧʫʩ-ɺ\ʇʉʉ 2,1 23,3 Ó 30 

ʂʘʥʦʧʫʩ-ɺ\ʄʉʉ 10,5 20,1 Ó 30 

ɹʂɸ\ʇʉʉ 2,1 23,3 Ó 30 

ɹʂɸʍʄʉʉ 10,5 20,1 Ó 30 

ʈʝʩʫʨʩ-ʇ\ɻʝʦʪʦʥ 0,9 38,0 Ó 30 

ʈʝʩʫʨʩ-ʇ\ɻʝʦʪʦʥ 3,0 38,0 Ó 30 

Landsat-7\ETM+\PAN 15,0 183,0 Ó 3 

Landsat-7\ETM+\VNIR. SWIR 30,0 183,0 Ó 3 

Landsat-8\OLI\PAN 15,0 185,0 Ó 3 

Landsat-8\OLI\VNlR. SWIR 30,0 185,0 Ó 3 

Sentinel-2 AWN IR 10,0 290,0 Ó 3 

 

 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʂʉ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʜʘʨʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʩʣʦʞʥʝʝ ʩʥʠʤʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʦʧʪʠ-

ʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʫʯʘʩʪʢʘ ʩʪʨʦʷʱʝʡʩʷ ʢʫʩʪʦʚʦʡ 

ʧʣʦʱʘʜʢʠ ʥʘ ʂʉ ʦʧʪʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʨʠʩ.2, ʘ), ʠ ʨʘʜʘʨʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʨʠʩ.2, ʙ) 

 

 
ʈʠʩʫʥʦʢ 2 ï ʆʪʩʳʧʢʘ ʧʝʩʢʘ ʥʘ ʩʪʨʦʷʱʝʡʩʷ ʢʫʩʪʦʚʦʡ ʧʣʦʱʘʜʢʝ: 

ʘ) ʥʘ ʩʥʠʤʢʝ QuickBird; ʙ) ʥʘ ʩʥʠʤʢe ERS-2. ʎʚʝʪʦʚʦʡ ʢʦʤʧʦʟʠʪ Red; Green; Blue. 

 

ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʩʲʝʤʦʯʥʳʭ ʩʠʩʪʝʤ ʧʨʠʚʦʜʠʪ ʠʥʦʛʜʘ ʢ ʧʦʣʫʯʝ-

ʥʠʶ ʠʟʦʙʨʘʞʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [7]. 

ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʣʝʩʦʚ.  

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʠʟʦʙʨʘʞʝʥʠʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʙʲʝʢʪʘ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʂʉ c ʨʘʟʥʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʝʡ. ʅʘ ʨʠʩʫʥʢʝ 3, ʘ ʧʨʠʚʝʜʝʥ ʢʦʥʪʫʨ ʦʙʲʝʢʪʘ ʩ ʥʠʟʢʦʡ ʜʠʩʢʨʝʪʠ-

ʟʘʮʠʝʡ. ʅʘ ʨʠʩʫʥʢʝ 3, ʙ ʧʨʠʚʝʜʝʥ ʢʦʥʪʫʨ ʦʙʲʝʢʪʘ ʩ ʚʳʩʦʢʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʝʡ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʦʣʞʥʘ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʠʥʪʝʛʨʘʮʠʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʠ ʜʘʥʥʳʭ ɼɿ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝ-

ʯʠʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʘʥʥʳʭ ɼɿ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʦʙ-

ʨʘʙʦʪʢʠ. ʆʨʛʘʥʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʩʦʚ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʘʟʚʠʪʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʛʝʦʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʝʡ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʥʘ ʦʩʥʦʚʝ ɼɿ. ɺ ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʩʝ-

ʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʣʝʩʥʳʭ ʟʝʤʝʣʴ. 
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ʈʠʩʫʥʦʢ 3 ï ʌʨʘʛʤʝʥʪʳ ʠʟʦʙʨʘʞʝʥʠʡ ʦʙʲʝʢʪʦʚ (ʣʝʩʥʘʷ ʛʘʨʴ) ʥʘ ʩʥʠʤʢʘʭ: 

ʘ) ʩ ʥʠʟʢʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʝʡ; ʙ) ʩ ʚʳʩʦʢʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʝʡ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʂʉ ʦʧʪʠʯʝʩʢʦʛʦ ʠ ʨʘʜʘʨʥʦʛʦ ʜʠʘʧʘʟʦʥʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ 

ʧʨʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʟʝʤʝʣʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʩʣʫʞʙʘʤ ʠ ʚʝʜʦʤʩʪʚʘʤ ʠ ʧʦ-
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʢʦʤʧʣʝʢʩʘ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ. ʉʫʱʝʩʪʚʝʥʥʘʷ ʯʘʩʪʴ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʜʘʥʠʝ, ʩʪʨʦʝʥʠʝ, ʦʙʲʝʢʪ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦ ʩʣʦʞʥʦʡ ʨʘʟʥʦʵʪʘʞ-

ʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ. ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʠʭ ʯʘʩʪʝʡ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ, ʦʩʦʙʝʥʥʦ 

ʜʣʷ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʪʦʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʠʭ ʩʦʩʪʦʷʥʠʠ ʚ ʚʠʜʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 3D-ʤʦʜʝʣʝʡ.  
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Annotation 

The article discusses the use of unmanned aerial vehicles in the production of a complex of cadastral 

works. A significant part of real estate objects in large cities is a building, a structure, an object of unfinished 

construction with a complex multi-storey configuration. To register such objects or their parts for cadastral 

registration, especially for cadastral assessment, it is necessary to have accurate information about the loca-

tion of structural elements, their condition and the type of use of 3D models. 

Keywords: unmanned aircraft system (UAS), aerial photography (AP), 3D model of a real estate ob-

ject, unmanned aerial vehicle (UAV). 

 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʟʘʩʪʨʦʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʜʠʢʪʦʚʘʥʘ ʨʝʘʣʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʫʨʙʘʥʠ-

ʟʘʮʠʷ. ʇʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2020 ʛ. 54% ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʧʨʦʞʠʚʘʝʪ ʥʘ ʛʦ-

ʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

[4]. ʆʜʥʘʢʦ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʧʣʦʪʥʝʥʠʷ ʠ ʫʩʣʦʞʥʝ-

ʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘʟʝʤʥʦʡ ʟʘʩʪʨʦʡʢʠ, ʘ ʪʘʢʞʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʜʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: ʤʦʩʪʦʚ, ʥʘʜʟʝʤʥʳʭ ʠ ʧʦʜ-

ʟʝʤʥʳʭ ʧʝʰʝʭʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ, ʩʪʘʥʮʠʡ ʠ ʣʠʥʠʡ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʠ ʧʨ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʫʢʘʟʘʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʨʷʜʫ ʩ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʥʠʭ 

ʦʙʲʝʢʪʘʤʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʲʝʢʪʘʤ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʘ-

ʨʘʥʪʠʡ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʪʘʢʠʝ ʦʙʲʝʢʪʳ, ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʠʤ 

ʠʤʫʱʝʩʪʚʦʤ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʚ ʢʦʪʦ-

ʨʳʭ ʭʨʘʥʠʪʩʷ ʚʩʷ ʮʠʬʨʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʯʪʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʚʠʜʝ ʤʦʜʝʣʝʡ.  

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʝʥʠʷ ʩʲʝʤʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʠʩʪʝʤ ʮʠʬʨʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ ɹʇʃɸ, ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʆʥʘ ʜʦʣʞʥʘ ʨʝʰʘʪʴʩʷ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʡ 

ʤʦʜʝʣʠ, ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʩʨʝʜʩʪʚ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʩ ɹʇʃɸ [3]. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʳ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʵʬ-

ʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʮʠʬʨʦ-

ʚʦʤ ʚʠʜʝ ʙʳʩʪʨʦ, ʪʦʯʥʦ ʠ ʥʘʜʝʞʥʦ [5].  

ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʩʣʫʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴ-

ʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ) ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʢʘʨʪ ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʣʘʩʪʠ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʧʦʟʚʦʣʷʝʪ:  

¶ ʧʨʠʤʝʥʷʪʴ ʝʜʠʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʣʫʯʝʥʠʶ ʢʦʦʨʜʠʥʘʪ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʳʭ ʫʯʘ-

ʩʪʢʦʚ; 

¶ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʢʘʢ ʢʘʜʘʩʪʨʦʚʳʤʠ ʠʥʞʝʥʝʨʘʤʠ, ʪʘʢ ʠ ʦʨʛʘʥʘʤʠ ʢʘ-

ʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ; 

¶ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʩʚʝʜʝʥʠʷ ɽɻʈʅ ʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ, ʦʪʨʘʞʘʶʱʝʤ ʦʙʲʝʢʪʠʚʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʪʝʨʨʠʪʦʨʠʠ; 

¶ ʚʳʷʚʣʷʪʴ ʥʝʫʯʪʝʥʥʳʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʘ ʪʘʢʞʝ ʩʚʦʙʦʜʥʳʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʜʣʷ ʚʦʚʣʝʯʝ-

ʥʠʷ ʠʭ ʚ ʛʨʘʞʜʘʥʩʢʠʡ ʦʙʦʨʦʪ; 

¶ ʚʳʷʚʣʷʪʴ ʢʘʜʘʩʪʨʦʚʳʝ ʦʰʠʙʢʠ ʠ ʥʘʨʫʰʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʩ ʤʠʥʠʤʠʟʘʮʠʝʡ 

ʠʣʠ ʧʦʣʥʳʤ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʣʝʚʳʭ ʨʘʙʦʪ; 

¶ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ; 

¶ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʪʴ ʨʘʩʭʦʜʳ ʠ ʚʨʝʤʷ ʥʘ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ; 

¶ ʚʳʨʘʙʘʪʳʚʘʪʴ ʝʜʠʥʦʦʙʨʘʟʥʳʡ ʧʦʜʭʦʜ ʢ ʦʧʠʩʘʥʠʶ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʦʙʲʝʢʪʦʚ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ; 

¶ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ ʦʙʝʩʧʝʯʠʣʠ 

ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʠʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 3D-ʤʦʜʝʣʝʡ ʦʙʲʝʢ-
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ʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʉʦʟʜʘʚʘʝʤʳʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʫʶ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʛʨʘʥʠʮ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʘʷ ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʘ ʣʠʰʴ ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʘʥʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. 

ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦ-

ʣʫʯʘʪʴ ʧʣʦʪʥʳʝ ʤʘʩʩʠʚʳ ʪʦʯʝʢ, ʦʙʲʝʢʪʦʚ ʩʣʦʞʥʦʡ ʬʦʨʤʳ. ʊʘʢʠʝ ʤʦʜʝʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʥʦʝ ʠʟʤʝ-

ʨʝʥʠʝ ʦʙʲʝʤʦʚ, ʚʳʩʦʪ ʠ ʧʝʨʝʧʘʜʦʚ ʨʝʣʴʝʬʘ, ʘ ʪʘʢʞʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝ-

ʩʢʠʭ ʧʣʘʥʦʚ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʚ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʴ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ ʚ ʬʦʨʤʘʪʝ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʜʥʦʡ ʠʟ 

ʩʬʝʨ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʦ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʩʬʝʨʘ ʟʝʤʝʣʴʥʦ-

ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʛʨʘʞʜʘʥʩʢʠʤ ʦʙʦʨʦʪʦʤ, ʘ ʪʘʢʞʝ 

ʚʳʩʦʢʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʴʶ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ [2].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʧʦ ʚʥʝʜʨʝʥʠʶ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʢʘʜʘʩʪʨʳ, ʩʠʩ-

ʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʷʚʣʷʶʱʠʭ-

ʩʷ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʚ ʩʬʝʨʝ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠ-

ʪʝʢʪʫʨʳ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ (ʟʘʤʝʥʘ 

ʢʦʤʧʴʶʪʝʨʥʳʭ (CAD) ʯʝʨʪʝʞʝʡ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ (BIM) ʤʦʜʝʣʠ) ʠ ʢʘʜʘʩʪʨʝ ʥʝʜʚʠ-

ʞʠʤʦʩʪʠ (ʧʝʨʝʭʦʜ ʥʘ 3D-ʢʘʜʘʩʪʨʳ) [1].  

ʉ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ɹɸʉ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠ-

ʤʦʩʪʠ ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 9-ʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʩʪʨʦʝʥʠʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʧʣʘʥʦ-

ʚʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ɸʌʉ, ʚʳʧʦʣʥʝʥʥʦʡ ʩ ɹɸʉ DJI Phantom 4. ɼʘʥʥʳʡ ʘʧʧʘʨʘʪ ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʨʪʦ-

ʣʝʪʥʦʤʫ ʪʠʧʫ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʘʵʨʦʬʦʪʦ- ʠ ʚʠʜʝʦʩʲʝʤʢʠ ʥʘ ʚʳʩʦʪʝ ʜʦ 500 ʤ. ʅʘ ɹɸʉ 

ʫʩʪʘʥʦʚʣʝʥʘ ʮʠʬʨʦʚʘʷ ʬʦʪʦʢʘʤʝʨʘ DJI FC330 ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ 4 ʤʤ, ʨʘʟʤʝʨʦʤ ʢʘʜʨʘ 4 000 ³ 

3 000 ʧʠʢʩʝʣʝʡ, ʨʘʟʤʝʨʦʤ ʧʠʢʩʝʣʷ 1,56 ³ 1,56 ʤʢʤ. [7]. 

ʇʣʘʥʦʚʘʷ ɸʌʉ ʚʳʧʦʣʥʝʥʘ ʩ 80% ʧʨʦʜʦʣʴʥʳʤ ʠ ʧʦʧʝʨʝʯʥʳʤ ʧʝʨʝʢʨʳʪʠʝʤ. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝ-

ʥʠʷ ʤʘʨʰʨʫʪʦʚ ʠ ʮʝʥʪʨʦʚ ʩʥʠʤʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʩʪʨʦʝʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʠ ʮʝʥʪʨʦʚ ʩʥʠʤʢʦʚ ʧʣʘʥʦʚʦʡ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ: 

 ï ʮʝʥʪʨ ʩʥʠʤʢʘ;  ï ʣʠʥʠʷ ʤʘʨʰʨʫʪʘ 

 

ʉʦʟʜʘʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʛʨʘʬʠʢʠ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʦʟʚʦʣʷ-

ʝʪ ʩʦʟʜʘʚʘʪʴ ʦʯʝʥʴ ʨʝʘʣʠʩʪʠʯʥʳʝ ʤʦʜʝʣʠ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʪʨʝʭʤʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ 

ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʈʘʥʴʰʝ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ, ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʠ ʪ.ʜ., ʥʦ ʩ ʧʦʷʚʣʝʥʠʝ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʵʪʦʪ ʩʧʠʩʦʢ ʨʘʩʰʠʨʠʣʩʷ. ʊʘʢ ʞʝ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʧʦʩʪʨʦʝʥʠʝ 3D-ʤʦʜʝʣʝʡ ʧʦ 

ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʤ, ʪʘʢ ʞʝ ʵʪʦʪ ʚʠʜ ʨʘʙʦʪ ʩʪʘʣ ʜʦʩʪʫʧʝʥ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʨʳʥʢʝ ʥʝʜʦʨʦʛʠʭ ʙʝʩʧʠʣʦʪ-

ʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. 
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ʇʝʨʩʧʝʢʪʠʚʥʘʷ ɸʌʉ ʚʳʧʦʣʥʝʥʘ ʧʦ ʣʠʥʠʠ ʦʢʨʫʞʥʦʩʪʠ ʚʦʢʨʫʛ ʩʪʨʦʝʥʠʷ ʩ ʫʛʣʦʤ ʟʘʭʚʘʪʘ 10 ̄ʠ 

ʧʦʜ ʫʛʣʦʤ ʢ ʣʠʥʠʠ ʛʦʨʠʟʦʥʪʘ ʦʢʦʣʦ 30.̄ ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʩʥʠʤʢʦʚ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʠʣʦ 

ʦʢʦʣʦ 7 ʤ. ʎʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ ʩʦʚʧʘʜʘʝʪ ʩ ʮʝʥʪʨʦʤ ʢʦʥʪʫʨʘ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʩʪʨʦʝʥʠʷ. ʉʭʝʤʘ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ ʤʘʨʰʨʫʪʘ ʠ ʮʝʥʪʨʦʚ ʩʥʠʤʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʩʪʨʦʝʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʠ ʮʝʥʪʨʦʚ ʩʥʠʤʢʦʚ  

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʩʪʨʦʝʥʠʷ: 

 ï ʮʝʥʪʨ ʩʥʠʤʢʘ;  ï ʣʠʥʠʷ ʤʘʨʰʨʫʪʘ 

 

ɼʣʷ ʤʘʨʢʠʨʦʚʢʠ ʪʦʯʝʢ ʇɺʆ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʣʘʩʪʠʢʦʚʳʝ ʜʠʩʢʠ ʢʦʥʪʨʘʩʪʥʦʛʦ ʮʚʝʪʘ ʜʠʘʤʝʪʨʦʤ 

0,2 ʤ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʠʩʧʦʣʴʟʦʚʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʯʢʠ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ - ʫʛʣʳ 

ʩʪʨʦʝʥʠʷ. ʂʦʦʨʜʠʥʘʪʳ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʠ ʪʦʯʝʢ ʇɺʆ ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ɻʅʉʉ-ʧʨʠʝʤʥʠʢʘ 

Topcon Hyper SR. ʉʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʝʢ ʇɺʆ ʩʦʩʪʘʚʠʣʘ 0,02 ʤ. ʉʭʝʤʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʦʨʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 
ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʦʨʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ: 

 ï ʦʧʦʨʥʘʷ ʪʦʯʢʘ; ï ʢʦʥʪʨʦʣʴʥʘʷ ʪʦʯʢʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ ɸʌʉ ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ 

ʧʦʣʫʯʝʥʳ ʧʣʦʪʥʳʝ ʤʘʩʩʠʚʳ ʪʦʯʝʢ. ʀʟʦʙʨʘʞʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ ʪʦʯʝʢ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʈʠʩʫʥʦʢ 4. 
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ʈʠʩʫʥʦʢ 4. ʀʟʦʙʨʘʞʝʥʠʷ ʧʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ ʪʦʯʝʢ,  

ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʨʘʟʥʳʭ ʚʠʜʦʚ ɸʃʌʉ:  

ʘ) ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʧʣʘʥʦʚʦʡ ɸʌʉ; ʙ) ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ɸʌʉ ʧʦ ʣʠʥʠʠ ʦʢʨʫʞʥʦʩʪʠ;  

ʚ) ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ɸʌʉ ʧʦ ʣʠʥʠʠ ʦʢʨʫʞʥʦʩʪʠ ʠ ʧʦ ʚʝʨʪʠʢʘʣʠ; ʛ) ʩʦʚʤʝʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʣʘʥʦʚʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ɸʌʉ 

 

ʈʘʩʩʤʦʪʨʝʚ ʩʪʨʫʢʪʫʨʫ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ 3D-ʢʘʜʘʩʪʨʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʧʠʩʘʥʠʝ ʠ ʫʯʝʪ 3D-ʤʦʜʝʣʝʡ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ 

ʠ ʦʙʲʝʢʪʦʚ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚ ʤʝʥʴʰʝʡ ï ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ [6]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʠʩ-

ʢʫʩʩʠʦʥʥʳʤ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʘʭ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʤʦʜʝʣʝʡ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ɸʌʉ, ʧʦ-

ʣʫʯʝʥʥʳʭ ʩ ɹɸʉ, ʚ ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ 3D-ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦ-

ʚʳʰʘʝʪ ʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ, ʦʙʲʝʢʪʦʚ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʩʦʩʪʘʚʝ ʚʝʨʪʠʢʘʣʴ-
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ʜʚʫʭ ʚʠʜʦʚ ʩʲʝʤʢʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ ʩʲʝʤʢʠ, ʘ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʥʠʤʢʦʚ ʚ ʬʦ-

ʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʤ ʧʨʦʝʢʪʝ - ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ. ʆʜʥʘʢʦ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴ-

ʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʵʪʦ ʥʝ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʚʠʜʫ ʥʝʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʩʧʝʢʪʠʚʥʘʷ ɸʌʉ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʣʘʥʦʚʦʡ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ 3D-ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʜʣʷ ʮʝʣʝʡ ʢʘʜʘʩʪʨʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʚʨʫʥʝʚ ɽ.ʀ., ʗʤʙʘʝʚ ʍ.ʂ., ʆʧʨʠʪʦʚʘ ʆ.ɸ., ʏʝʨʥʦʚ ɸ.ɺ., ɻʦʛʦʣʝʚ ɼ.ɺ. ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ 3D-

ʤʦʜʝʣʝʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʠʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɺʝʩʪʥʠʢ ʉɻʋɻʠʊ (ʉʠ-

ʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛʝʦʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ). 2018. ʊ. 23.  ̄3. ʉ. 211-228. 

https://www.elibrary.ru/contents.asp?id=35645754
https://www.elibrary.ru/contents.asp?id=35645754
https://www.elibrary.ru/contents.asp?id=35645754&selid=35645769


 

116 

2. ɹʘʣʢʠʟʦʚ ɸ.ɹ., ʍʘʤʫʨʟʦʚʘ ɸ.ɸ., ʉʝʤʝʥʦʚʘ ɼ.ʃ., ɹʘʣʢʠʟʦʚ ɺ.ɸ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʠ ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʩʙʦʨʥʠʢʝ: ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʄʘʪʝʨʠʘʣʳ VIII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥ-

ʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ ʧʘʤʷʪʠ ɿʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ ʈʌ, ʂɹʈ, ʈʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ ʧʨʦʬʝʩʩʦʨʘ ɹ.ʍ. 

ʌʠʘʧʰʝʚʫ. ʅʘʣʴʯʠʢ, 2022. ʉ. 143-147. 

3. ʂʘʟʠʝʚ ɺ.ʄ. ʌʘʢʪʦʨ ʚʣʠʷʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ 

ʩʪʦʠʤʦʩʪʴ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɺ ʩʙʦʨʥʠʢʝ: ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʧʨʠʨʦʜʦʦʙʫʩʪʨʦʡ-

ʩʪʚʝ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

(ʥʘʮʠʦʥʘʣʴʥʦʡ) ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʅʘʣʴʯʠʢ, 2021. ʉ. 17-23. 

4. ʂʫʜʨʷʚʮʝʚʘ ʆ.ʂ., ʑʝʨʙʘʪʳʭ ʖ.ʆ., ʅʝʩʪʝʨʝʥʢʦ ʀ.ɺ. ɹʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʚ 

ʛʝʦʜʝʟʠʠ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʉʪʫʜʝʥʪ ʠ ʥʘʫʢʘ. 2021.  ̄4 (19). ʉ. 68-72. 

5. ʅʦʚʠʢʦʚ ɸ.ɸ., ʐʘʨʠʧʦʚ ʉ.ʆ.ʋ., ɻʨʘʙʘʨʴ ɼ.ɺ. ʇʨʠʤʝʥʝʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘ-

ʨʘʪʦʚ ʚ ʢʘʜʘʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ. ɺ ʩʙʦʨʥʠʢʝ: ʄʝʣʠʦʨʘʮʠʷ ʠ ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ. ʄʘ-

ʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (ʐʫʤʘʢʦʚʩʢʠʝ ʯʪʝʥʠʷ), ʧʦʩʚʷʱʝʥʥʦʡ 

120-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʫʯʸʥʦʛʦ ʚ ʦʙʣʘʩʪʠ ʛʠʜʨʘʚʣʠʢʠ ʉʢʠʙʳ ʄʠʭʘʠʣʘ ʄʘʪʚʝʝʚʠʯʘ. ʅʦʚʦʯʝʨʢʘʩ-

ʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ ɸ.ʂ. ʂʦʨʪʫʥʦʚʘ. ʅʦʚʦʯʝʨʢʘʩʩʢ, 2022. ʉ. 206-211. 

6. ʉʘʩʠʢʦʚ ɸ.ʉ., ɸʰʠʙʦʢʦʚʘ ʄ.ʆ., ɼʘʜʦʚʘ ʃ.ɸ., ʉʘʩʠʢʦʚ ʊ.ɸ. ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʝ-

ʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʛʦʨʦʜʘ ʥʘ ʦʩʥʦʚʝ ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ ʚ ʩʬʝʨʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ɺ 

ʩʙʦʨʥʠʢʝ: ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʄʘʪʝʨʠʘʣʳ 

VIII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ ʧʘʤʷʪʠ ɿʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ 

ʥʘʫʢʠ ʈʌ, ʂɹʈ, ʈʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ ʧʨʦʬʝʩʩʦʨʘ ɹ.ʍ. ʌʠʘʧʰʝʚʫ. ʅʘʣʴʯʠʢ, 2022. ʉ. 166-169. 

7. ʉʪʨʫʢʦʚʘ ɽ.ʅ. ʇʨʠʤʝʥʝʥʠʝ 3D ʤʦʜʝʣʝʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɺ ʩʙʦʨʥʠʢʝ: 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ. ʉʙʦʨʥʠʢ 

ʩʪʘʪʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ: ʚ 8 ʯʘʩʪʷʭ. 2016. ʉ. 211-223. 

8. ʏʠʞʦʚ ɸ.ɸ. ʉʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʜʣʷ ʮʝʣʝʡ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʀʥʪʝʨʥʘʫʢʘ. 2020.  ̄1-1 (130). ʉ. 47-49. 

 

 

ʋɼʂ 332 

 

ʀʅɺɽʉʊʀʎʀʀ ɺ ʉʊʈʆʀʊɽʃʔʉʊɺʆ ʀ ʀʅɺɽʉʊʀʎʀʆʅʅɸʗ ɼɽʗʊɽʃʔʅʆʉʊʔ  

ɺ ʋʉʃʆɺʀʗʍ ʉʆʎʀɸʃʔʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʀʍ ʊʈɸʅʉʌʆʈʄɸʎʀʁ 

 

ʄʠʢʠʪʘʝʚʘ ʀ.ʈ.; 

 ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʵʢʩʧʝʨʪʠʟʘ ʥʝʜʚʠʞʠʤʦʩʪʠè, ʢ.ʵ.ʥ., 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 

e-mail: diseconkbgau@mail.ru 

ʋʥʘʞʦʢʦʚ ʀ.ɸ; 

 ʤʘʛʠʩʪʨʘʥʪ 2-ʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ 

 çʕʢʩʧʝʨʪʠʟʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʴʶè, 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 

e-mail: diseconkbgau@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ 

ʇʦʩʪʫʧʘʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʦʩʥʦʚʥʳʭ 

ʬʦʥʜʦʚ, ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʚʦʟʥʠʢʘʶʱʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʪʨʝʙʫʝʪ ʨʝʢʦʥʩʪ-

ʨʫʢʮʠʠ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʠʣʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ, ʩʧʦ-

ʩʦʙʥʳʭ ʜʘʚʘʪʴ ʪʨʝʙʫʝʤʫʶ ʧʨʦʜʫʢʮʠʶ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʫʞʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, 

ʢʘʧʠʪʘʣ (ʠʥʚʝʩʪʠʮʠʠ). ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʜʝʨʞʢʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʚ ʩʣʦ-

ʞʠʚʰʠʭʩʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʢ ʢʨʠʟʠʩʥʳʤ ʷʚʣʝʥʠʷʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʠʥʚʝʩʪʠʮʠʠ, ʜʦʭʦʜʳ, ʢʨʠʟʠʩ. 

 

 

https://www.elibrary.ru/contents.asp?id=47333197
https://www.elibrary.ru/contents.asp?id=47333197&selid=47333210
https://www.elibrary.ru/contents.asp?id=41805154
https://www.elibrary.ru/contents.asp?id=41805154&selid=41805173


 

117 

INVESTMENTS IN CONSTRUCTION AND INVESTMENT ACTIVITY IN  

THE CONTEXT OF SOCIO -ECONOMIC TRANSFORMATIONS  

 

Mikitaeva I.R.;  

Associate Professor Department  

çLand Management and Real Estate Expertiseè, Ph.D 

Federal State Budgetary Educational Institution of Higher Education  

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia;  

e-mail: diseconkbgau@mail.ru 

Unazhokov I.A.; 

 Master's student of the 2nd year of study in the direction 

 "Expertise and real estate management" 

Federal State Budgetary Educational Institution of Higher Education  

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia 

 

Annotation  
The progressive development of the economy is directly related to the reproduction of fixed assets, 

due to the fact that meeting emerging social needs requires reconstruction, technical re-equipment of existing 

fixed assets or the creation of new ones capable of producing the required products. To achieve this goal, 

additional resources, capital (investments) are needed. The article substantiates the need to support the con-

struction industry in the current geopolitical conditions. A model of investment activity development adapted 

to crisis phenomena is presented. 

Keywords: ʩonstruction, investment, income, crisis. 

 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʩʪʘʙʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʷʚ-

ʣʷʝʪʩʷ ʜʠʥʘʤʠʯʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʙʝʩʧʝʯʝʥʠʝ ʝʸ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʨʦʟ ʝʸ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʵʪʠ ʫʛʨʦʟʳ ʚ ʦʩʥʦʚʥʦʤ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʟʘ ʩʯʝʪ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ (ʩʘʥʢʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʝ ʢʦʥʬʣʠʢʪʳ), ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʣʠ 

ʥʘʠʙʦʣʴʰʠʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʚ ʮʝʣʦʤ ʠ ʣʠʰʘʣʠ ʝʸ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦ-

ʩʪʠ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʉʨʝʜʠ ʥʠʭ: ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʣʦʛʦʚ, ʧʝʨʠʦ-

ʜʠʯʝʩʢʦʝ ʧʦʚʳʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʥʝʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ʟʘʢʘʟʯʠʢʦʚ ʠ ʪ.ʜ. (ʨʠʩʫʥʦʢ 1). 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦʟʚʦʣʠʪ 

ʨʝʰʠʪʴ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ. ʊʘʢ, ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʨ ʧʦ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʝʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʟʘʥʠʤʘʝʪʩʷ ʉʦʚʝʪ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʦ ʠʥʚʝʩʪʠʮʠʷʤ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʪʦʨʛʦʚʣʠ, ʆɸʆ 

çɸʛʝʥʪʩʪʚʦ ʠʥʚʝʩʪʠʮʠʡ ʠ ʨʘʟʚʠʪʠʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè, ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘ-

ʮʠʷ çɻʘʨʘʥʪʠʡʥʳʡ ʬʦʥʜ ʂɹʈè, ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʬʦʥʜʳ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʪ. ʜ. [4]. 

ʎʝʣʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʀʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʠ ʜʝʣʦʚʦʛʦ ʢʣʠʤʘʪʘ, ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʨʠʚʣʝʢʘʝʤʳʭ 

ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʢʦʥʦʤʠʢʫ ʨʝʩʧʫʙʣʠʢʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʠʥʘʤʠʯʥʦʛʦ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ [3,5]. 

ʇʨʠ ʘʢʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʩʠʩʪʝʤʫ ʣʴʛʦʪ, ʧʨʝ-

ʬʝʨʝʥʮʠʡ, ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʥʘʯʘʣʠ ʨʝʘʣʠʟʘʮʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʟʘʢʣʘʜʢʝ ʩʘʜʦʚ ʠ ʚʠʥʦʛʨʘʜʥʠʢʦʚ, ʧʨʦʜʦʣʞʘʶʪʩʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʢʨʫʧʥʳʭ ʧʪʠʮʝʬʘʙʨʠʢ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʷʩʘ ʧʪʠʮʳ ʠ ʧʣʝʤʝʥʥʳʭ ʷʠʮ, 

ʟʘʧʫʱʝʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʝʢʪʳ ʧʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳ-

ʨʴʷ, ʧʦʩʪʨʦʝʥ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʡ ʪʝʧʣʠʯʥʳʡ ʢʦʤʧʣʝʢʩ ʩ ʙʝʩʧʨʝʨʳʚʥʳʤ ʮʠʢʣʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʚʦʱʝʡ [1].  

ʇʨʠʦʨʠʪʝʪʦʤ ʀʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʚʳʨʘʚʥʠʚʘʥʠʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʨʝʩʧʫʙʣʠʢʠ, ʩʦʜʝʡʩʪʚʠʝ ʚ ʘʢʪʠʚ-

ʥʦʤ ʧʨʠʚʣʝʯʝʥʠʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ [4]. 
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ʈʠʩʫʥʦʢ 1 ï ʌʘʢʪʦʨʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ  

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

 

ʀʥʚʝʩʪʠʮʠʠ ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʢʘʪʘʣʠʟʘʪʦʨʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʣʦʚʠʡ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʚʩʝʡ ʩʪʨʘʥʳ, ʧʨʝʦʜʦʣʝʥʠʷ ʢʨʠʟʠʩʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʵʢʦʥʦʤʠʢʠ [6].  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʩʬʝʨʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʘʢ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʦʪʨʘʩʣʝʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ.  

ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʈʦʩʩʪʘʪʘ, ʠʥʚʝʩʪʠʮʠʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʧʝʨʠʦʜʝ 

(ʩ 2017 ʧʦ 2021 ʛ.ʛ.) ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ (ʪʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1 ï ʅʘʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ 
1)
 

(ʚ ʬʘʢʪʠʯʝʩʢʠ ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʮʝʥʘʭ)* 

 
2017 2018 2019 2020 2021 

ʄʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ï ʚʩʝʛʦ, 

ʚ ʪʦʤ ʯʠʩʣʝ: 

12 262,2 13 640,7 14 725,4 15 437,6 17 690,3 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ  6 816,3 7 497,9 7 701,9 7 768,8 8 888,4 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ  1 977,5 2 114,5 2 161,0 2 424,9 2 577,2 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʦʚʳʭ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ 3 468,4 4 028,3 4 862,5 5 243,9 6224,7 

ɺ ʧʨʦʮʝʥʪʘʭ ʢ ʠʪʦʛʫ 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ï ʚʩʝʛʦ,  

ʚ ʪʦʤ ʯʠʩʣʝ: 
100 100 100 100 100 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ  55,6 55,0 52,3 50,3 50,2 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ  16,1 15,5 14,7 15,7 14,6 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʦʚʳʭ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ 28,3 29,5 33,0 34,0 35,2 
1) ɹʝʟ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ  

*ʉʦʩʪʘʚʣʝʥʘ ʧʦ ʜʘʥʥʳʤ ʉʪʘʪ. ʩʙ. / ʈʦʩʩʪʘʪ. - M.,2022. https://rosstat.gov.ru/ 
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ʊʘʢ, ʚ 2021 ʛʦʜʫ ʦʙʲʸʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 2252, 7 ʤʣʨʜ. ʨʫʙ. ʠʣʠ ʥʘ 

14,6%. ʂ ʠʥʚʝʩʪʠʮʠʷʤ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʦʪʥʦʩʷʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʘʪʨʘʪ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʶ (ʚʢʣʶʯʘʷ ʨʘʩʰʠʨʝʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ) ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝ-

ʥʠʶ ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʤʘʰʠʥ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʚʝʥʪʘʨʷ, ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʦʨʷʜʢʝ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʜʣʷ ʫʯʝʪʘ ʚʣʦʞʝʥʠʡ ʚʦ ʚʥʝʦʙʦʨʦʪʥʳʝ ʘʢʪʠʚʳ, ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʙʲʝʢʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ʩ 2013 ʛ.); ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. 

ɺʣʦʞʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʩʪʘʚʠʣʠ ʙʦʣʝʝ 50%, ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʚʳʜʝʣʝʥʦ 

ʧʦʨʷʜʢʘ 14% ʦʪ ʦʙʱʝʛʦ ʦʙʲʸʤʘ ʠʥʚʝʩʪʠʮʠʡ. 

ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ - ʵʪʦ ʚʣʦʞʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʠʣʠ ʟʘ-

ʸʤʥʳʭ ʩʨʝʜʩʪʚ ʚ ʧʨʦʮʝʩʩʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʜʦʣʛʦʩʨʦʯʥʦʡ ʦʩʥʦʚʝ, ʧʦʩʢʦʣʴʢʫ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢ-

ʪʳ ʠʤʝʶʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʩʨʦʢ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʢʫʧʘʝʤʦʩʪʠ, ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠʩ-

ʪʦʯʥʠʢʠ ʠʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ.  

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʢʨʠ-

ʪʝʨʠʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʇʦ ʩʨʦʢʘʤ ʨʝʘʣʠʟʘʮʠʠ ʚʳʜʝʣʷʶʪ ʧʨʦʝʢʪʳ:  

¶ ʢʨʘʪʢʦʩʨʦʯʥʳʝ (ʜʦ 3 ʣʝʪ)  

¶ ʩʨʝʜʥʝʩʨʦʯʥʳʝ (3-5 ʣʝʪ) 

¶ ʜʦʣʛʦʩʨʦʯʥʳʝ (ʩʚʳʰʝ 5 ʣʝʪ)  

ʀʩʪʦʯʥʠʢʘʤʠ ʠʥʚʝʩʪʠʮʠʡ ʤʦʛʫʪ ʙʳʪʴ ʙʶʜʞʝʪʥʳʝ, ʩʦʙʩʪʚʝʥʥʳʝ, ʧʨʠʚʣʝʯʝʥʥʳʝ ʠ ʟʘʝʤʥʳʝ ʩʨʝʜ-

ʩʪʚʘ (ʪʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2 ï ʀʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʧʦ ʠʩʪʦʯʥʠʢʘʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ
2) 

(ʚ ʬʘʢʪʠʯʝʩʢʠ ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʮʝʥʘʭ)* 

 
2017 2018 2019 2020 2021 

ʄʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ï ʚʩʝʛʦ  

ʚ ʪʦʤ ʯʠʩʣʝ: 

12 262,2 13 640,7 14 725,4 15 437,6 17 690,3 

ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ 6290,7 7229,5 8099,1 6525,1 9806,1 

ʧʨʠʚʣʝʯʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʠʟ ʥʠʭ: 5 971,5 6411,2 6626,3 6912,5 7 884,2 

ʢʨʝʜʠʪʳ ʙʘʥʢʦʚ 1 370,1 1 531,1 1 435,8 1 529,5 1 949,3 

ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʝʜʠʪʳ ʠʥʦʩʪʨʘʥʥʳʭ ʙʘʥʢʦʚ 665,1 604,6 292,8 270,8 334,3 

ʠʥʚʝʩʪʠʮʠʠ ʠʟ-ʟʘ ʨʫʙʝʞʘ 662,9 582,9 709,2 750,2 797,9 

ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ 95,8 86,5 65,0 50,5 67,4 

ʩʨʝʜʩʪʚʘ ʚʥʝʙʶʜʞʝʪʥʳʭ ʬʦʥʜʦʚ 2 003,4 2 085,8 2 385,0 2950,7 3 225,5 

ʩʨʝʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʚʣʝ-

ʯʝʥʥʳʝ ʜʣʷ ʜʦʣʝʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
24,5 27,4 30,0 34,0 36,5 

ʚ ʪʦʤ ʯʠʩʣʝ ʩʨʝʜʩʪʚʘ ʥʘʩʝʣʝʥʠʷ 400,0 478,6 629,0 505,2 é 

ʧʨʦʯʠʝ 303,7 339,0 457,8 396,0 é 

ʧʨʦʯʠʝ 1 414,8 1 618,9 1 372,3 1 092,4 1 807,6 

ɺ ʧʨʦʮʝʥʪʘʭ ʢ ʠʪʦʛʫ 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ï ʚʩʝʛʦ,  

ʚ ʪʦʤ ʯʠʩʣʝ: 

100 100 100 100 100 

ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ 51,3 53,0 55,0 55,2 55,4 

ʧʨʠʚʣʝʯʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʠʟ ʥʠʭ: 48,7 47,0 45,0 44,8 44,6 

ʢʨʝʜʠʪʳ ʙʘʥʢʦʚ 11,2 11,2 9,8 9,9 11,0 

ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʝʜʠʪʳ ʠʥʦʩʪʨʘʥʥʳʭ ʙʘʥʢʦʚ 5,4 4,4 2,0 1,8 1,9 

ʟʘʝʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 5,4 4,3 4,8 4,9 4,5 

ʠʥʚʝʩʪʠʮʠʠ ʠʟ-ʟʘ ʨʫʙʝʞʘ 0,8 0,6 0,4 0,3 0,4 

ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ 16,3 15,3 16,2 19,1 18,2 

ʩʨʝʜʩʪʚʘ ʚʥʝʙʶʜʞʝʪʥʳʭ ʬʦʥʜʦʚ 0,2 0,2 0,2 0,2 0,2 

ʩʨʝʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʚʣʝ-

ʯʝʥʥʳʝ ʜʣʷ ʜʦʣʝʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
3,3 

3,5 

 
4,3 3,3 é 

ʚ ʪʦʤ ʯʠʩʣʝ ʩʨʝʜʩʪʚʘ ʥʘʩʝʣʝʥʠʷ 2,5 2,5 3,1 2,6 é 

ʧʨʦʯʠʝ 11,5 11,9 9,3 7,1 10,3 
1)
 ɹʝʟ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 

*ʉʦʩʪʘʚʣʝʥʘ ʧʦ ʜʘʥʥʳʤ ʉʪʘʪ. ʩʙ. / ʈʦʩʩʪʘʪ. - M.,2022. https://rosstat.gov.ru/ 
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ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʩʦʩʪʘʚʠʣʠ 55,4%, ʦʩʪʘʣʴʥʘʷ ʜʦʣʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʧʨʠʚʣʝʯʝʥʥʳʝ 44,6%, ʪʦ ʝʩʪʴ ʢʨʝʜʠʪʳ ʙʘʥʢʦʚ, ʟʘʝʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʙʶʜʞʝʪʥʳʝ 

ʩʨʝʜʩʪʚʘ 18,2%, ʚ ʪʦʤ ʯʠʩʣʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ, ʩʨʝʜʩʪʚʘ ʚʥʝʙʶʜʞʝʪ-

ʥʳʭ ʬʦʥʜʦʚ (ʨʠʩʫʥʦʢ 2). 

 

 
*ʉʦʩʪʘʚʣʝʥ ʘʚʪʦʨʦʤ 

ʈʠʩʫʥʦʢ 2 ï ʀʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʧʦ ʬʦʨʤʘʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

 

ɹʦʣʴʰʠʝ ʚʣʦʞʝʥʠʷ ʩʨʝʜʩʪʚ ʚ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʙʲʷʩ-

ʥʷʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʠʥʬʣʷʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʊʝʤʧʳ 

ʨʦʩʪʘ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʟʘʯʘʩʪʫʶ ʦʧʝʨʝʞʘʶʪ ʪʝʤʧʳ ʩʪʦʠʤʦʩʪʠ ʠʥʬʣʷʮʠʠ. ʅʝʜʚʠʞʠʤʦʩʪʴ ʦʪ-

ʥʦʩʠʪʩʷ ʢ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ, ʩʧʦʩʦʙʥʳʤ ʧʨʠʥʦʩʠʪʴ ʪʝʢʫʱʠʡ ʜʦʭʦʜ ʚ ʧʝʨʠʦʜ ʚʣʘʜʝʥʠʷ.  

ɿʘʯʘʩʪʫʶ, ʚ ʢʦʤʤʝʨʯʝʩʢʦʤ ʧʨʦʝʢʪʝ ʠʥʚʝʩʪʦʨʳ ʚʠʜʷʪ ʪʦʣʴʢʦ ʮʠʬʨʳ (ʥʘʧʨʠʤʝʨ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʜʦʭʦʜʥʦʩʪʴ) ʠ ʩʨʘʟʫ ʜʝʣʘʶʪ ʚʳʚʦʜ ʦ ʚʳʛʦʜʥʦʩʪʠ 

ʧʨʝʜʣʦʞʝʥʠʷ. ʆʜʥʘʢʦ, ʩʪʦʠʪ ʜʦʩʢʦʥʘʣʴʥʦ ʠ ʧʨʝʜʤʝʪʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʜʝʩʷʪʢʘʭ ʘʩʧʝʢʪʦʚ ʧʨʠ ʚʳʙʦʨʝ 

ʣʠʥʠʠ ʧʦʚʝʜʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ: ʦʧʳʪ ʠ ʥʘʜʸʞʥʦʩʪʴ ʟʘʩʪʨʦʡʱʠʢʘ, ʘʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʦʚ, ʨʳʥʦʢ ʮʝʥ ʥʘ ʘʥʘ-

ʣʦʛʠʯʥʫʶ ʥʝʜʚʠʞʠʤʦʩʪʴ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʧʦʣʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʩʪʨʘʥʝ, ʤʠʨʝ ʠ 

ʪ.ʜ. ʇʦʵʪʦʤʫ, ʦʯʝʥʴ ʚʘʞʥʦ ʚʳʷʚʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʠʣʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʨʦʮʝʩʩʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʜʝʢʚʘʪʥʦʡ ʨʳʥʦʯʥʦʡ ʮʝʥʳ, ʘ ʪʘʢʞʝ ʪʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʝʰʘʪʴ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʘʤʳʩʣʘ. ʂ ʯʠʩʣʫ ʬʘʢʪʦʨʦʚ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʘʢ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ 

ʧʨʦʝʢʪʘ, ʦʪʥʦʩʷʪ: 

¶ ʩʠʪʫʘʮʠʷ ʥʘ ʨʳʥʢʝ ʠʥʚʝʩʪʠʮʠʡ; 

¶ ʩʦʩʪʦʷʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ; 

¶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠʥʪʝʨʝʩʳ ʠ ʥʘʚʳʢʠ ʠʥʚʝʩʪʦʨʘ; 

¶ ʬʠʥʘʥʩʦʚʘʷ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ; 

¶ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠ ʪ.ʜ. 

 ʉʝʛʦʜʥʷ ʨʠʩʢʠ ʥʘʩʪʦʣʴʢʦ ʚʦʟʨʦʩʣʠ, ʯʪʦ ʣʶʙʦʝ ʥʝʚʝʨʥʦʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʩʥʠʟʠʪʴ ʜʦ-

ʭʦʜʥʦʩʪʴ, ʥʦ ʠ ʧʨʝʚʨʘʪʠʪʴ ʠʥʚʝʩʪʦʨʘ ʚ ʙʘʥʢʨʦʪʘ. ʊʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʳʥʢʘ ʫʚʝʣʠʯʠʚʘʝʪ ʰʘʥʩʳ ʥʘ 

ʦʢʫʧʘʝʤʦʩʪʴ ʚʣʦʞʝʥʠʡ. ɺ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʧʦʢʦʡʥʦʝ ʚʨʝʤʷ, ʢ ʢʦʪʦʨʦʤʫ ʥʝ ʦʪʥʦʩʷʪʩʷ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʚ ʚʳʙʦʨʝ ʦʙʲʝʢʪʘ ʜʣʷ ʚʣʦʞʝʥʠʷ.  

ʉʣʦʞʥʦ ʧʨʝʜʫʛʘʜʘʪʴ ʧʦʚʝʜʝʥʠʝ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʚʩʝ-

ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʦʚ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʫʩʣʫʛʘʤ ʶʨʠʩʪʦʚ ʧʦ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘʛʝʥʪʩʪʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʩʧʦʩʦʙʥʳʭ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʜʙʦʨ ʦʙʲʝʢʪʦʚ ʜʣʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʵʪʘ-
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¶ ʧʦʣʫʯʝʥʠʷ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʇʣʘʥʘ ɿʝʤʝʣʴʥʦʛʦ ʋʯʘʩʪʢʘ (ɻʇɿʋ); 

¶ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʛʦʩʵʢʩʧʝʨʪʠʟʳ ʧʦ ʧʨʦʝʢʪʫ; 

¶ ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ; 

¶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

¶ ʦʬʦʨʤʣʝʥʠʝ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʋʧʨʘʚʣʷʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʲʸʤʦʤ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʧʨʠʚʣʝʯʸʥʥʳʭ ʩʨʝʜʩʪʚ, ʩʧʝʮʠʘʣʠʩʪʳ ʛʦʪʦʚʳ 

ʨʘʩʩʤʦʪʨʝʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʧʦʩʪʫʧʠʚʰʝʛʦ ʧʨʝʜʣʦʞʝ-

ʥʠʷ, ʦʮʝʥʠʚʘʶʪʩʷ ʚʝʨʦʷʪʥʳʝ ʨʠʩʢʠ ʠ, ʟʘʪʝʤ, ʥʘʧʨʘʚʣʷʶʪ ʢʦʤʤʝʥʪʘʨʠʠ ʦ ʚʭʦʞʜʝʥʠʠ ʚ ʧʨʦʝʢʪ.  

ʆʪ ʧʦʜʦʙʥʳʭ ʘʛʝʥʪʩʪʚ ʠʥʚʝʩʪʦʨ ʧʦʣʫʯʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʦʭʦʜʥʦʩʪʴ ʥʘ ʚʣʦʞʝʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʧʨʠ ʧʨʦʜʘʞʝ. ɼʦʙʘʚʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ: ʢʚʘʨʪʠʨʳ ʧʨʠʦʙ-

ʨʝʪʘʶʪʩʷ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʥʠʞʝ ʨʳʥʦʯʥʦʡ ʮʝʥʳ ʟʘ ʩʯʸʪ ʟʥʘʯʠʪʝʣʴʥʦ-

ʛʦ ʦʙʲʸʤʘ ʧʦʢʫʧʢʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʜʘʞʘ ʧʣʦʱʘʜʝʡ ʧʣʘʥʠʨʫʝʪʩʷ ʚ ʪʦʯʢʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦʭʦʜʥʦʩʪʠ. 

ʀ ʝʱʸ ʦʜʠʥ ʬʘʢʪʦʨ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʦʜʦʙʥʳʭ ʧʨʦʝʢʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ 

ʨʠʩʢʦʚ ʟʘ ʩʯʸʪ ʧʨʠʦʙʨʝʪʝʥʠʷ ʢʚʘʨʪʠʨ ʧʦ 214-ʌɿ, ʟʘʱʠʱʘʶʱʠʡ ʧʨʘʚʘ ʠʥʚʝʩʪʦʨʦʚ. ʀʥʚʝʩʪʠʮʠʠ ʦʩʫʱʝ-

ʩʪʚʣʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʙʲʝʢʪʳ, ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʝ ʉʙʝʨʙʘʥʢʦʤ.  

ʉʯʠʪʘʝʤ, ʯʪʦ ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʧʘʨʘʤʝʪʨʘʤ ʚʳʙʦʨʘ ʧʨʦʝʢʪʦʚ ʜʣʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ: 

¶ ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ; 

¶ ʊʠʧ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʢʚʘʨʪʠʨʳ ʠ ʘʧʘʨʪʘʤʝʥʪʳ); 

¶ ʂʣʘʩʩ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʙʠʟʥʝʩ-, ʢʦʤʬʦʨʪ-, ʠ ʵʢʦʥʦʤʢʣʘʩʩ); 

¶ ʉʪʘʜʠʷ ʛʦʪʦʚʥʦʩʪʠ (ʟʘʩʪʨʦʡʱʠʢ/ʜʝʚʝʣʦʧʝʨ ï ʫʩʪʦʡʯʠʚʘʷ ʢʦʤʧʘʥʠʷ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʨʝʜʠʪ-

ʥʦʡ ʠʩʪʦʨʠʝʡ); 

¶ ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʠʥʪʝʨʝʩʥʘʷ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ, ʚʳʩʦʢʘʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʧʨʦʝʢʪʘ ʥʘ ʨʳʥʢʝ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ); 

¶ ʊʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ. 

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʫʯʝʪʘ ʚʩʝʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʧʝʭ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦ-

ʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʦʪ ʚʣʦʞʝʥʠʡ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ. ʉʪʝʧʝʥʴ ʨʠʩʢʘ ʠʥʚʝʩʪʦʨʘ 

ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʦʞʠʜʘʝʤʦʡ ʜʦʭʦʜʥʦʩʪʠ ʦʪ ʧʨʦʝʢʪʘ ʩʫʱʝʩʪʚʫʝʪ ʚʩʝʛʜʘ, ʥʝ ʪʦʣʴʢʦ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ - 

ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʚʩʝʤ ʩʫʙʲʝʢʪʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʫʩʠʣʝʥʠʷ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [2]. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʦʛʦ ʢʘʜʘʩʪʨʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ ʫʯʝʪ ʠ ʨʝʛʠ-

ʩʪʨʘʮʠʶ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʘ ʦʩʥʦʚʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʜʝʣʘʥʳ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʩʣʝ-
ʜʫʶʱʝʤ: ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʝʭʦʜ ʢ 3D ʢʘʜʘʩʪʨʫ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ 
ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʥʘ ʩʣʦʞʥʳʝ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʫʩʠʣʝʥʠʶ ʛʘʨʘʥʪʠʡ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʠʢʦʚ, 
ʨʘʩʰʠʨʝʥʠʶ ʚʠʜʦʚ ʦʙʲʝʢʪʦʚ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ ʧʦ 
ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʶ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʨʘʟʚʠ-
ʪʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
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ʢʘʜʘʩʪʨʦʚʘʷ ʩʠʩʪʝʤʘ. 
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Annotation 
The article discusses the issues of creating a three-dimensional cadastre, involving the accounting and 

registration of real estate objects in three-dimensional space. On the basis of theoretical and experimental 
studies, the main conclusions were drawn and the results were obtained, which are as follows: it is shown 
that the transition to 3D cadastre will contribute to improving cadastral registration and registration of rights 
to complex real estate objects, strengthening the guarantees of owners' rights, expanding the types of cada-

mailto:m.mahotlova@yandex.ru
mailto:m.mahotlova@yandex.ru


 

123 

stral registration objects, as well as more effective solution of taxation issues, territorial planning, improve-
ment of urban areas, development of investment construction.  

Keywords: 3D cadastre, cadastral registration, cadastral data, non-property object, cadastral system. 

 
ʆʙʨʘʱʘʷʩʴ ʢ ʨʝʪʨʦʩʧʝʢʪʠʚʝ ʠ ʠʩʪʦʨʠʯʝʩʢʠʤ ʵʪʘʧʘʤ ʨʘʟʚʠʪʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝ-

ʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʢʦʣʦʩʩʘʣʴʥʳʡ ʧʨʦʛʨʝʩʩ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʚ ʟʘʤʝʥʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʧʪʠʯʝʩʢʠʭ 
ʧʨʠʙʦʨʦʚ ʵʣʝʢʪʨʦʥʥʳʤʠ, ʧʦʟʚʦʣʠʚʰʠʤʠ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʠ ʩʦʭʨʘʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪ-
ʚʣʷʪʴ ʝʝ ʦʧʝʨʘʪʠʚʥʫʶ ʦʙʨʘʙʦʪʢʫ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʪʘ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦ-
ʩʪʠ (ɿD-ʤʦʜʝʣʝʡ) ʚ ɽɻʈʅ, ʥʘʣʠʯʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʛʝʦʧʦʨʪʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʩʦ-
ʚʨʝʤʝʥʥʦʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ɿD-ʢʘʜʘʩʪʨʘ, 
ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʨʝʘʣʠʟʘʮʠʶ ʢʦʥʮʝʧʮʠʠ 
çʫʤʥʳʡ ʛʦʨʦʜè ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷʤʠ, ʬʘʢʪʠʯʝʩʢʠ ʫʯʝʪ ɿD -ʤʦʜʝʣʝʡ ʚ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪʘʭ ʚ 
ʈʦʩʩʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ. 

ʀʟ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʈʦʩʩʠʷ ʩʫ-
ʱʝʩʪʚʝʥʥʦ ʦʪʩʪʘʝʪ ʚ ʨʘʟʚʠʪʠʠ ʢʘʜʘʩʪʨʦʚʦʡ ʩʠʩʪʝʤʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʘʜʥʦ-ʝʚʨʦʧʝʡʩʢʠʤ ʩʪʨʘʥʘʤ. 
ʏʨʝʟʚʳʯʘʡʥʦ ʙʳʩʪʨʦʝ, ʚʦ ʤʥʦʛʦʤ ʭʘʦʪʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʢʨʫʧʥʳʭ ʛʦ-
ʨʦʜʘʭ ʈʌ ʟʘʩʪʘʚʣʷʝʪ ʠʩʢʘʪʴ (ʠʣʠ ʩʣʝʜʦʚʘʪʴ ʩʚʦʠʤ ʧʫʪʝʤ) ʧʨʠʝʤʣʝʤʳʝ ʜʣʷ ʈʦʩʩʠʠ ʤʦʜʝʣʠ ʩʠʩʪʝʤ ʢʘ-
ʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʢʘʜʘʩʪʨʦʚʦʤʫ ʫʯʝʪʫ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʦʟʥʠ-
ʢʘʝʪ ʟʘʜʘʯʘ ʧʦʣʫʯʝʥʠʷ ʪʨʝʪʴʝʡ ʢʦʦʨʜʠʥʘʪʳ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʦʙʲʝʢʪʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʠʩʧʦʣʴʟʫʶʪ 
ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʤʦ-
ʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʶʪ ʤʦʜʝ-
ʣʠʨʦʚʘʪʴ ʨʝʘʣʴʥʳʡ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʤʝʪʨʦʚ, ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ 
ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʢʘʜʘʩʪʨʝ. 

ɻʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʧʝʨʝʩʝʯʝʥʠʝʤ ʠʥʪʝ-
ʨʝʩʦʚ ʨʘʟʣʠʯʥʳʭ ʚʣʘʜʝʣʴʮʝʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʨʘʚʥʦ-
ʚʝʩʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʟʝʤʣʝʧʦʣʴʟʦ-
ʚʘʥʠʷ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʜʝʬʠʮʠʪʘ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʲʝʢʪʳ 
ʥʝʜʚʠʞʠʤʦʩʪʠ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘʜ/ʧʦʜ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʧʨʘʢʪʠ-
ʢʝ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʦʡ (ʜʚʫʤʝʨʥʦʡ) 
ʨʝʛʠʩʪʨʘʮʠʠ ʦʙʲʝʢʪʦʚ ʧʦ ʠʭ 2D ʧʨʦʝʢʮʠʠ ʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʢʘʢ ʚ ʛʨʘʥʠʮʘʭ ʛʦʨʦʜʦʚ ʠ ʤʝʛʘʧʦʣʠ-
ʩʦʚ, ʪʘʢ ʠ ʥʘ ʟʝʤʣʷʭ ʚʥʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɺ ʠʪʦʛʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʛʦʨʦʜ-
ʩʢʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʛʨʘʥʠʮ ʦʙʲʝʢʪʦʚ ʥʝ-
ʜʚʠʞʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 2D ʢʘʜʘʩʪʨʝ. 
ʆʩʦʙʝʥʥʦ ʚʘʞʝʥ ʵʪʦʪ ʚʦʧʨʦʩ ʜʣʷ 3D ʢʘʜʘʩʪʨʘ ʚ ʩʚʷʟʠ ʩ ʨʘʩʪʫʱʝʡ ʩʣʦʞʥʦʩʪʴʶ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢ-
ʪʫʨʳ ʠ ʧʣʦʪʥʦ ʟʘʩʪʨʦʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʪʦʯʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ 3D ʢʘʜʘʩʪʨʝ ʤʦʞʝʪ 
ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘ-
ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʣʶʙʦʡ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʚʝʨʰʝʥ-
ʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʧʦ ʨʘʩʯʝʪʫ ʩʪʦʠʤʦʩʪʠ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʧʨʠ ʢʘʜʘʩʪʨʦʚʦʤ ʫʯʝʪʝ 
ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ 3D. 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʘʜʘʩʪʨʦʚʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʚʩʝʤ ʚʳʟʦʚʘʤ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʤʠʨʘ. ʇʦ-
ʚʳʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʠ ʢʦʣʠʯʝʩʪʚʫ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚʦʟʨʘʩʪʘʶʱʘʷ 
ʩʣʦʞʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʳ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʧʦʜʟʝʤʥʫʶ, ʥʘʟʝʤʥʫʶ ʠ ʥʘʜʟʝʤʥʫʶ ʠʥʬʨʘ-
ʩʪʨʫʢʪʫʨʳ ʠ ʠʥʞʝʥʝʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ: ʚʩʝ ʵʪʠ ʷʚʣʝʥʠʷ ʧʦʜʪʘʣʢʠʚʘʶʪ ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʣʦʛʠʯʥʦʤʫ 
ʨʝʰʝʥʠʶ ʦ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʤ ʚʥʝʜʨʝʥʠʠ ʪʨʝʭʤʝʨʥʳʭ ʢʘʜʘʩʪʨʦʚʳʭ ʩʠʩʪʝʤ [1].  

ʉʝʛʦʜʥʷʰʥʷʷ ʩʠʩʪʝʤʘ ʚʝʜʝʥʠʷ ʢʘʜʘʩʪʨʘ ʥʝ ʠʤʝʝʪ ʩʦʚʝʨʰʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʦʧʨʦʩʫ ʪʨʝʭʤʝʨʥʦʡ 
ʨʝʛʠʩʪʨʘʮʠʠ ʦʙʲʝʢʪʦʚ, ʠ ʪʘʢʠʝ ʩʠʪʫʘʮʠʠ ʨʝʰʘʶʪʩʷ ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʧʨʘʚʦʚʳʭ, ʢʘʜʘʩʪʨʦʚʳʭ, ʘ 
ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ 3D ʩʠʪʫʘʮʠʡ. 

ʀʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʠ (ʢʘʢ ʦʙʲʝʢʪʘ ʨʳʥʦʯʥʦʛʦ ʦʙʦʨʦʪʘ ʠ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ) ʠ ʟʝ-
ʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʠ ʮʝʥʪʨʘʭ ʧʨʠʚʝʣʦ ʢ ʧʨʦʙʣʝʤʝ ʯʝʪʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ 
ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʧʣʘʥʦʚʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʠ ʥʘʜʣʝʞʘʱʝʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚʦʚʦʛʦ ʩʪʘ-
ʪʫʩʘ. 

ʗʩʥʦ, ʯʪʦ ʟʥʘʯʠʤʦʩʪʴ ʠ ʚʣʠʷʥʠʝ ʢʘʜʘʩʪʨʦʚʦʡ ʩʠʩʪʝʤʳ ʩʣʦʞʥʦ ʧʝʨʝʦʮʝʥʠʪʴ, ʪ.ʢ. ʨʘʮʠʦʥʘʣʴʥʦ 
ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʂ ʩʯʘʩʪʴʶ, ʨʘʟʚʠʪʠʝ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʦʙʝʩʧʝʯʠʣʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʤʘʩʰʪʘʙʥʦʛʦ 
ʚʥʝʜʨʝʥʠʷ ʪʨʝʭʤʝʨʥʦʛʦ ʢʘʜʘʩʪʨʘ ʠ ʩʧʦʩʦʙʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 
ʨʝʛʠʩʪʨʘʮʠʠ ʪʨʝʭʤʝʨʥʳʭ ʧʨʘʚ, ʢʦʪʦʨʳʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 
ʤʝʪʦʜʠʢʘʤʠ ʜʚʫʭʤʝʨʥʦʛʦ ʢʘʜʘʩʪʨʘ. 

ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʝʢʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʨʝʭʤʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ʈʌ ʙʦʣʝʝ ʯʝʤ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʥʪʝʨʝʩʘ ʠ ʦʞʠʜʘʥʠʡ ʦʪ ʧʦʪʝʥ-
ʮʠʘʣʘ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʪʨʝʭʤʝʨʥʦʛʦ ʢʘʜʘʩʪʨʘ [7].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ 3D ʢʘʜʘʩʪʨʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʚʣʘʜʝʣʴʮʝʚ 
ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦ ʪʦʤ, ʯʪʦ ʯʪʦ-ʪʦ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘʜ ʠʣʠ ʧʦʜ ʝʛʦ ʦʙʲʝʢʪʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩ 
ʫʢʘʟʘʥʠʝʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʵʪʦ çʯʪʦ-ʪʦè, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ, 
ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ.  

ʊʝʨʤʠʥ ç3D ʢʘʜʘʩʪʨè ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʦ-ʨʘʟʥʦʤʫ, ʥʘʯʠʥʘʷ ʦʪ ʧʦʣʥʦʛʦ 3D ʢʘʜʘʩʪʨʘ, 
ʩʦʜʝʨʞʘʱʝʛʦ ʦʙʲʝʤʥʳʝ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ ʜʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʢʘʜʘʩʪʨʘ ʩ ʬʨʘʛʤʝʥʪʘʨ-
ʥʳʤ ʚʢʣʶʯʝʥʠʝʤ ʦʧʠʩʘʥʥʳʭ ʚ ʪʨʝʭʤʝʨʥʦʤ ʚʠʜʝ ʦʙʲʝʢʪʦʚ [3].  

ʅʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʩʠʩʪʝʤ (ʚʠʜʦʚ 3D ʢʘʜʘʩʪʨʘ) ʧʨʠʚʝʜʝʥʘ ʚ ʨʘ-
ʙʦʪʝ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʳʝ ʚʠʜʳ 3D ʢʘʜʘʩʪʨʘ 

 
ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʬʘʢʪʘʭ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʘʜʘʩʪʨ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ 

ʩʣʝʜʫʶʱʠʤʠ ʬʫʥʢʮʠʷʤʠ:  

¶ ʭʨʘʥʠʪʴ ʚ ʩʝʙʝ ʜʘʥʥʳʝ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʧʨʘʚ ʥʘ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʠ 
ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʨʘʚ;  

¶ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʚʷʟʴ ʩ ʚʥʝʰʥʠʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʦʙʲʝʢʪʳ, 
ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʥʪʝʨʝʩ ʜʣʷ ʢʘʜʘʩʪʨʘ (ʦʙʲʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʤʦʥʫʤʝʥʪʳ, ʟʦʥʳ ʟʘʛʨʷʟʥʝʥʠʷ 
ʧʦʯʚ);  

¶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʵʪʠʤ ʦʙʲʝʢʪʘʤ ʚ ʨʘʙʦʯʝʤ ʧʨʦʮʝʩʩʝ ʢʘʜʘʩʪʨʦʚʦʡ ʨʝʛʠʩʪ-
ʨʘʮʠʠ.  

ʈʝʛʠʩʪʨʘʮʠʷ 3D ʩʠʪʫʘʮʠʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʘʢʞʝ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ. ʊʘʢ ʢʘʢ ʠʥʬʦʨʤʘʮʠʷ ʦ 3D 
ʩʠʪʫʘʮʠʷʭ ʜʦʩʪʫʧʥʘ, ʜʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʜʨʫʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ ʠ ʪʘʢ ʜʘ-
ʣʝʝ [5]. 

3D-ʛʨʘʬʠʢʘ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʧʨʠʝʤʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 
ʦʙʲʝʤʥʳʝ ʦʙʲʝʢʪʳ. ʊʨʝʭʤʝʨʥʘʷ ʛʨʘʬʠʢʘ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʰʝʡ 
ʞʠʟʥʠ. ʏʘʱʝ ʚʩʝʛʦ ʧʦʯʪʠ ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʬʦʪʦʛʨʘʬʠʷ, ʢʦʪʦʨʫʶ ʦʧʫʙʣʠʢʦʚʘʣʠ ʚ ʨʝʢʣʘʤʝ, 
ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʠʩʢʫʩʥʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʴʶ, ʢʦʪʦʨʘʷ ʥʝʦʪʣʠʯʠʤʘ ʦʪ ʥʘʩʪʦʷʱʝʛʦ ʩʬʦʪʦʛʨʘʬʠ-
ʨʦʚʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 3D ʚʠʟʫʘʣʠʟʘʮʠʠ ï ʵʪʦ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦ, ʥʘʛʣʷʜʥʦ ʠ ʩʚʝʞʦ ʚ ʥʘ-
ʰʝ ʚʨʝʤʷ.  

ʉʦʟʜʘʥʠʝ 3D ʦʙʲʝʢʪʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ ʧʨʝʜʤʝʪʳ, ʥʝʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʜʘʥʥʳʡ ʤʦ-
ʤʝʥʪ, ʠʣʠ ʪʝ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ, ʥʦ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ ʠʭ ʚʞʠʚʫʶ [2].  

3D ʜʠʟʘʡʥ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʫʩʣʫʛʦʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 
ʚ ʦʙʣʘʩʪʠ 3D ʛʨʘʬʠʢʠ ʫʞʝ ʩʝʛʦʜʥʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʪʨʝʭʤʝʨʥʫʶ ʛʨʘʬʠʢʫ ʚ ʧʨʦʝʢʪʠʨʦ-
ʚʘʥʠʠ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʦ ʠ ʮʝʣʳʭ ʤʠʨʦʚ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʜʦʩʪʫʧ ʢ ʥʦʚʳʤ ʚʦʟʤʦʞʥʦ-
ʩʪʷʤ ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʷ ʠ ʟʘʢʘʟʯʠʢʘ ʚ ʯʘʩʪʥʦʩʪʠ. 

ʊʨʝʭʤʝʨʥʘʷ ʛʨʘʬʠʢʘ ʩʯʠʪʘʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʨʘʟʥʦʛʦ ʨʦʜʘ ʩʣʦʞ-
ʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʟʣʦʚ, ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʊʨʝʭʤʝʨʥʳʝ 
ʤʦʜʝʣʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʪ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʦʙʲʝʢʪʘ, ʝʛʦ ʤʝʣʴʯʘʡʰʠʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ 
ʩʢʨʳʪʳ ʦʪ ʛʣʘʟ ʥʘʙʣʶʜʘʪʝʣʷ 
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ɿʘʜʘʯʘ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʘʪʴ ʚʠʟʫʘʣʴʥʳʡ ʦʙʲʝʤʥʳʡ ʦʙʨʘʟ ʞʝʣʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʉ 
ʧʦʤʦʱʴʶ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʠ ʤʦʞʥʦ ʠ ʩʦʟʜʘʪʴ ʪʦʯʥʫʶ ʢʦʧʠʶ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʠ ʨʘʟʨʘʙʦʪʘʪʴ 
ʥʦʚʦʝ, ʜʘʞʝ ʥʝʨʝʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʦ ʩʝʛʦ ʤʦʤʝʥʪʘ ʥʝ ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʦʙʲʝʢʪʘ [4]. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʠʥʞʝʥʝʨʥʳʭ 
ʟʘʜʘʯ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ [6].  

ʇʨʠʤʝʥʝʥʠʝ 3D ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ 3D ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʧʨʘʚʘʤ (ʥʘ ʢʘʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʝʝʪ ʧʨʘʚʦ ʣʠʮʦ) ʠ ʧʦ 
ʚʨʝʤʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ʩʨʦʢ ʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʤ ʫʯʘʩʪʢʦʤ ʢʘʞʜʦʛʦ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʷ ʩ ʤʦʤʝʥʪʘ 
ʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ); 

¶ ʫʩʪʘʥʦʚʠʪʴ ʠ ʥʘʣʘʜʠʪʴ ʩʚʷʟʴ ʩ ʚʥʝʰʥʠʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʤʠ ʦʙʲʝʢʪʳ, ʧʨʝʜʩʪʘʚ-
ʣʷʶʱʠʝ ʠʥʪʝʨʝʩ ʜʣʷ ʢʘʜʘʩʪʨʘ, ʧʦʩʪʦʷʥʥʦ ʦʪʩʣʝʞʠʚʘʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ (ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 
ʨʘʡʦʥʦʚ ʩ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʦʡ, ʣʝʩʦʟʘʱʠʪʥʳʭ ʟʦʥ ʠ ʪ.ʜ.); 

¶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʘʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʛʦ ʫʯʝʪʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʲʝʢʪʘ 
ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʠ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ ʠʣʠ ʠʩʧʨʘʚʣʝʥʠʷ ʜʦʧʫʱʝʥʥʳʭ ʦʰʠʙʦʢ (ʧʨʘʚʦʚʳʭ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʣʴʥʝʡʰʠʡ ʚʳʙʦʨ ʤʦʜʝʣʠ ʪʨʝʭʤʝʨʥʦʛʦ ʢʘʜʘʩʪʨʘ ʜʣʷ ʈʦʩʩʠʠ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 
ʙʘʣʘʥʩʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʤʦʜʝʣʠ ʠ ʟʘʪʨʘʪ ʥʘ ʝʝ ʨʝʘʣʠʟʘʮʠʶ, ʧʝʨʝʜ ʘʥʘʣʦʛʠʯʥʳʤ ʚʳʙʦʨʦʤ ʩʪʦʠʪ 
ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʨʘʥ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʭ ʤʦʜʝʣʴ ʪʨʝʭʤʝʨʥʦʛʦ ʢʘʜʘʩʪʨʘ ʩ ʫʯʝʪʦʤ ʥʘʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥ-
ʥʦʩʪʝʡ. 
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ʚʦʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ ʠ 

ʮʝʣʦʩʪʥʦʩʪʴ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʦʙʩʫʞʜʘʝʪʩʷ, ʚ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʤʘʣʦʛʦ ʛʦʨʦʜʘ.  
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This article discusses the various definitions and categories of "small town." Small towns, including 

single-profile cities, play an important role in the vast territory of the country and the uneven development, 

ensuring territorial and socio-economic unity and integrity. The article also discusses what the potential of a 

small city lies in. 
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ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʪʨʘʞʘʶʪ, ʘ ʩ ʜʨʫʛʦʡ ï ʦʧʨʝʜʝʣʷʶʪ 

ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʦʥʦ ʬʫʥʢʮʠʦ-

ʥʠʨʫʝʪ. ɺ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʢʠ, ʢʦʛʜʘ ʢʨʠʟʠʩ ʦʭʚʘʪʠʣ ʨʷʜ ʩʝʢʪʦʨʦʚ, ʛʦʨʦʜʘ, ʥʘʩʳ-

ʱʝʥʥʳʝ ʦʙʦʨʦʥʥʳʤʠ, ʪʝʢʩʪʠʣʴʥʳʤʠ ʠ ʫʛʣʝʜʦʙʳʚʘʶʱʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʦʢʘʟʘʣʠʩʴ ʚ ʩʣʦʞʥʦʤ 

ʧʦʣʦʞʝʥʠʠ. ɺ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʫʶ ʩʠʪʫʘʮʠʶ ʧʦʧʘʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʤʦʥʦʛʦʨʦʜʘ, ʛʨʘʜʦʦʙʨʘʟʫʶʱʘʷ 

ʙʘʟʘ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ ʦʜʥʠʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʠʣʠ ʞʝ ʥʝʩʢʦʣʴʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʘʥʘʣʦ-

ʛʠʯʥʦʛʦ ʧʨʦʬʠʣʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ çʤʘʣʳʝè ʛʦʨʦʜʘ ʈʦʩʩʠʠ. ʄʘʣʳʝ ʛʦʨʦʜʘ, ʚʳʧʦʣʥʷʷ ʩʚʦʠ ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʨʘʩʩʝʣʝʥʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʝʣʦʩʪʥʦʩʪʴ ʩʪʨʘʥʳ. ʇʦʵʪʦʤʫ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʘ ʥʘʩʝʣʝʥʠʷ ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʠ ʜʣʷ ʈʦʩʩʠʠ. 

ʅʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦ ʪʦʤ, ʢʘʢʦʝ ʧʦʩʝʣʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʝʙʦʣʴʰʠʤ ʛʦ-

ʨʦʜʦʤ. ʈʘʩʩʤʦʪʨʠʤ ʪʨʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʣʦʛʦ ʛʦʨʦʜʘ. 

ʇʝʨʚʦʝ ʠ ʩʘʤʦʝ ʧʦʧʫʣʷʨʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʤʘʣʳʡ ʛʦʨʦʜ - ʵʪʦ ʛʦʨʦʜ ʩ ʥʘʩʝʣʝʥʠʝʤ ʜʦ 50 ʪʳʩʷʯ ʯʝ-

ʣʦʚʝʢ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʪ ʯʝʪʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʦ ʨʦʜʫ ʟʘʥʷʪʠʡ. ʕʪʦʛʦ ʤʥʝʥʠʷ ʧʨʠʜʝʨʞʠʚʘ-

ʶʪʩʷ ʠ ʀʥʪʝʨʥʝʪ-ʩʣʦʚʘʨʠ, ʢ ʧʨʠʤʝʨʫ, ʩʣʦʚʘʨʴ ʧʦ ʵʢʦʥʦʤʠʢʝ ʠ ʬʠʥʘʥʩʘʤ ʠ ʥʝʢʦʪʦʨʳʝ, ʭʦʪʷ ʠ ʥʝʤʥʦ-

ʛʠʝ, ʫʯʝʥʥʳʝ ʠʣʠ ɸʥʠʤʠʮʘ ɽ. ɻ. ʚ ʤʦʥʦʛʨʘʬʠʠ çʄʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʛʦʨʦʜʘ ʨʝʛʠʦʥʘ: ʪʝʥʜʝʥʮʠʠ ʠ ʩʪʨʘ-

ʪʝʛʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷè [1] ʠ ʍʦʨʝʚ ɹ. ʉ. ʚ ʤʦʥʦʛʨʘʬʠʠ çʄʘʣʳʡ ʛʦʨʦʜè [2], ʩ ʪʘ-

ʢʦʡ ʦʛʦʚʦʨʢʦʡ, ʦʜʥʘʢʦ ʚʚʦʜʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʫʙʝʞ ʚ 20 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. 

ɺʪʦʨʦʝ, ʤʘʣʳʡ ʛʦʨʦʜ ï ʵʪʦ ʛʦʨʦʜ ʩ ʥʘʩʝʣʝʥʠʝʤ ʜʦ 100 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ʆʧʷʪʴ ʞʝ, ʙʝʟ ʨʘʟʣʠʯʠʷ ʚ 

ʟʘʥʷʪʠʷʭ ʞʠʪʝʣʝʡ. ʕʪʦʛʦ ʤʥʝʥʠʷ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʂʘʨʘ-ʄʫʨʟʘ ʉ. ɻ. ʠ ʚʩʣʝʜ ʟʘ ʥʠʤ ʈʘʤʟʘʝʚ ʄ. ɺ. ʚ 

ʩʪʘʪʴʝ çʋʧʨʘʚʣʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʤ ʨʘʟʚʠʪʠʝʤ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʧʨʠʤʝʨʝ ʤʘʣʳʭ ʛʦʨʦ-

ʜʦʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠè [3]. 

ʊʨʝʪʴʝ, ʤʘʣʳʡ ʛʦʨʦʜ ï ʵʪʦ ʛʦʨʦʜ ʩ ʥʘʩʝʣʝʥʠʝʤ ʜʦ 200 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ʆʣʝʡʥʠʢ ʃ. ɺ. ʠʟʣʦʞʠʣʘ 

ʵʪʦ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ çʆʙʲʝʜʠʥʠʣʠʩʴ, ʯʪʦʙʳ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳè [4]. ʆʜʥʘʢʦ, ʦʥ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ, ʢʪʦ 

ʩʯʠʪʘʝʪ, ʯʪʦ ʤʘʣʳʝ ʛʦʨʦʜʘ ï ʵʪʦ ʛʦʨʦʜʘ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʜʦ 200 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. 

ʄʘʣʳʝ ʛʦʨʦʜʘ ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʦʙʱʝʡ ʤʘʩʩʝ ʛʦʨʦʜʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʈʦʩʩʠʠ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘʫʯʥʳʡ ʦʧʳʪ ʚ ʚʦʧʨʦʩʘʭ ʠʟʫʯʝʥʠʷ ʧʨʦʙʣʝʤ ʠ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʚʝʩʴ-

ʤʘ ʦʛʨʘʥʠʯʝʥʦ. 
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ʂʘʢ ʧʨʘʚʠʣʦ, ʤʘʣʳʤ ʛʦʨʦʜʦʤ ʩʯʠʪʘʝʪʩʷ ʨʘʡʦʥʥʳʡ ʮʝʥʪʨ ʦʙʣʘʩʪʥʦʛʦ, ʢʨʘʝʚʦʛʦ ʠʣʠ ʨʝʩʧʫʙʣʠ-

ʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʦ ʛʦʨʦʜ ʠʣʠ ʧʦʩʝʣʦʢ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ 

[5]. ɺ ʵʪʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ ʤʘʣʳʡ ʛʦʨʦʜ ʚ ʩʪʨʫʢʪʫʨʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ï ʵʪʦ ʛʦʨʦʜ 3-ʛʦ 

ʫʨʦʚʥʷ, ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ 1-ʦʛʦ ʚ ʦʛʨʦʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʦʩʪʠʨʘʶʱʠʭʩʷ ʜʦ ʥʝʛʦ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ. 

ɺʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʤʘʣʳʝ ʛʦʨʦʜʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʦʜʯʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʨʘʡʦʥ-

ʥʳʤʠ ʮʝʥʪʨʘʤʠ ʠ ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ. ʕʪʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʦʚʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʝʪ-

ʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʪʦʨʦʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʝʪ ʦʙʦʨʦʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʛʨʫʧʧ ʤʘʣʳʭ ʛʦʨʦʜʦʚ 

ʟʘʥʠʤʘʶʪ ʨʘʡʦʥʥʳʝ ʮʝʥʪʨʳ. ʂʘʢ ʨʘʟ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʥʘ ʤʦʡ ʚʟʛʣʷʜ, ʜʦʣʞʝʥ ʩʪʨʦʠʪʴʩʷ ʘʥʘʣʠʟ ʩʪʨʘʪʝʛʠʡ 

ʨʘʟʚʠʪʠʷ ʤʘʣʳʭ ʛʦʨʦʜʦʚ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢʘʢ ʢ ʢʦʥʢʨʝʪʥʳʤ ʨʝʛʠʦʥʘʤ, ʪʘʢ ʠ ʢ ʩʪʨʘʥʝ ʚ ʮʝʣʦʤ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʢʘʪʝʛʦʨʠʶ çʤʘʣʳʡ ʛʦʨʦʜè:  

¶ ʥʘʩʝʣʝʥʠʝ;  

¶ ʪʝʨʨʠʪʦʨʠʷ; 

¶ ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ; 

¶ ʚʥʝʰʥʠʡ ʚʠʜ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʩʬʝʨʳ ʙʠʟʥʝʩʘ ʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ, ʪʨʘʥʩʧʦʨʪ ʠ ʜʦʨʦʛʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʙʘʥʢʦʚʩʢʦʝ ʜʝʣʦ ʠ ʪ. ʜ.); 

¶ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʧʦʣʠʪʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʪʨʦʚ ʢʦʥʢʨʝʪʥʳʭ ʨʝʛʠʦ-

ʥʦʚ [6]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʦʚʦʣʴʥʦ ʥʝʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʜʠʢʘʪʦʨʦʚ, ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʩʧʦ-

ʩʦʙ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʷ çʤʘʣʳʡ ʛʦʨʦʜè ï ʵʪʦ ʨʘʟʜʝʣʠʪʴ ʜʘʥʥʳʝ ʛʦʨʦʜʘ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʄʥʦʛʠʝ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʚʠʩʷʪ ʦʪ ʨʘʟʤʝʨʘ ʛʦʨʦʜʘ ï ʪʝʤʧʦʚ ʨʦʩʪʘ ʠ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʭʘʨʘʢʪʝʨʘ ʧʣʘʥʠʨʦʚʢʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʯʠʩ-

ʣʝʥʥʦʩʪʴ ʛʦʨʦʜʘ ʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʣʳʡ ʛʦʨʦʜ - ʵʪʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ ʨʘʩʩʝʣʝʥʠʷ ʩʪʨʘʥʳ, 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 50 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ʊʘʢʦʡ ʛʦʨʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʩ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʵʣʝʤʝʥʪʘʤʠ ʨʳʥʦʯʥʦʡ ʩʠʩʪʝʤʳ ʚ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʦʢʨʫʞʘʶʱʠʭ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʙʲʝʤʦʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʝ-

ʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʤʘʣʦʛʦ ʛʦʨʦʜʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʪʝʥʮʠʘʣ ʚ ʚʠʜʝ ʧʨʠʨʦʩʪʘ 

ʜʦʭʦʜʦʚ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʧʨʠʨʦʜʥʳʭ, ʪʨʫʜʦʚʳʭ ʠ ʧʨʦʯʠʭ ʚʠʜʦʚ 

ʨʝʩʫʨʩʦʚ. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʦʡ ʩʨʝʜʳ ʤʘʣʦʛʦ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʪʘʢʦʛʦ ʟʥʘʯʠʤʦʛʦ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʘʢ ʪʫʨʠʟʤ. ʊʫʨʠʟʤ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʠ ʪʫ-

ʨʠʩʪʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʊʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ï ʧʨʠʨʦʜʥʳʝ ʠʣʠ ʠʩʪʦʨʠʯʝʩʢʠʝ, ʚʢʣʶ-

ʯʘʶʱʠʝ ʦʙʲʝʢʪʳ ʩʧʦʩʦʙʥʳʝ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʜʫʭʦʚʥʳʝ ʠ ʠʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʪʫʨʠʩʪʦʚ, ʩʦʜʝʡʩʪʚʦʚʘʪʴ 

ʧʦʜʜʝʨʞʘʥʠʶ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʠʭ ʬʠʟʠʯʝʩʢʠʭ ʩʠʣ. ʂ ʪʫʨʠʩʪʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʦʪʥʦʩʷʪʩʷ ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ ʪʫʨʠʩʪʦʚ, ʧʨʝʜʧʨʠʷʪʠʷ ʧʠʪʘʥʠʷ, ʜʦʩʪʫʧʥʦʩʪʴ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʝʜʧʨʠʷʪʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʫʛʘ ʠ ʨʘʟʚʣʝʯʝʥʠʡ. ʊʫʨʠʩʪʳ ʧʨʠʚʦʟʷʪ ʚ ʤʘʣʳʡ ʛʦʨʦʜ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʪʦʚʘʨ ï ʬʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ ʚ ʦʙʤʝʥ ʥʘ ʚʧʝʯʘʪʣʝʥʠʷ. ʊʘʢ ʨʘʟʚʠʚʘʝʪʩʷ ʢʫʣʴʪʫʨʥʘʷ 

ʩʨʝʜʘ ʤʘʣʦʛʦ ʛʦʨʦʜʘ. 

ʂʨʫʧʥʳʝ ʛʦʨʦʜʘ ʠ ʛʦʨʦʜʩʢʠʝ ʘʛʣʦʤʝʨʘʮʠʠ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʦʤ-

ʧʣʝʢʩʘʤʠ ʩ ʚʳʩʦʢʠʤ ʬʦʢʫʩʠʨʦʚʘʥʠʝʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɺ ʥʠʭ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʝʡ-

ʰʠʭ ʧʨʝʜʧʨʠʷʪʠʡ-ʤʦʥʦʧʦʣʠʩʪʦʚ, ʠ ʠʤʝʥʥʦ ʦʥʠ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʩʧʝʮʠʬʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ 

ʜʦʭʦʜʥʦʩʪʴ ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʲʝʜʠʥʷʶʪ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʌʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʩʪʨʫʢʪʫʨʥʘʷ 

ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʠʜʝʪ ʙʦʣʝʝ ʘʢʪʠʚʥʦ, ʠ ʧʦʪʦʤʫ ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʚʩʝʭ ʢʘʪʝ-

ʛʦʨʠʡ ʠʥʚʝʩʪʦʨʦʚ. ʇʦʵʪʦʤʫ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʢʣʶ-

ʯʘʶʪʩʷ ʣʠʰʴ ʢʨʫʧʥʳʝ ʛʦʨʦʜʘ. ʇʨʝʜʧʦʩʳʣʢʘʤʠ ʩʪʘʣʠ ʛʣʫʙʦʢʠʝ ʨʘʟʣʠʯʠʷ ʠ ʩʝʨʴʝʟʥʦʝ ʦʪʩʪʘʚʘʥʠʝ ʤʘ-

ʣʳʭ ʛʦʨʦʜʦʚ ʦʪ ʢʨʫʧʥʳʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʧʨʦʚʦʜʠʤʦʡ ʚ ʜʦʨʝʬʦʨʤʝʥʥʳʡ ʧʝʨʠʦʜ, ʤʘʣʳʝ ʛʦʨʦʜʘ ʚ 

ʦʩʥʦʚʥʦʤ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʦʙʱʝʨʦʩʩʠʡʩʢʫʶ ʦʪʨʘʩʣʝʚʫʶ, ʘ ʥʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ. ɺ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʪʘʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʦʥʠ ʦʢʘʟʘʣʠʩʴ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ, 

ʥʝ ʩʧʦʩʦʙʥʳ ʢ ʘʚʪʦʥʦʤʥʦʤʫ ʨʘʟʚʠʪʠʶ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʧʨʠʥʮʠʧʳ ʙʳʣʠ ʫʪʨʘʯʝʥʳ ʩ ʨʘʟʛʦʩʫʜʘʨʩʪ-

ʚʣʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʚ ʝʜʠʥʫʶ ʮʝʣʫʶ ʵʢʦʥʦʤʠ-
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ʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʘ ʚ ʧʨʦʮʝʩʩʝ ʨʝʬʦʨʤ ʤʘʣʳʝ ʛʦʨʦʜʘ ʧʦʣʥʦʩʪʴʶ ʚʳʧʘʣʠ ʠʟ ʩʬʝʨʳ ʠʥʪʝʨʝʩʦʚ ʢʘʢ ʬʝʜʝ-

ʨʘʣʴʥʳʭ, ʪʘʢ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʣʘʩʪʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʣʳʝ ʛʦʨʦʜʘ ʠ ʠʭ ʵʢʦʥʦʤʠʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʦʢʘʟʘʣʠʩʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʚʥʝ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ, ʥʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝ 

ʙʳʣʦ ʘʣʴʪʝʨʥʘʪʠʚʳ ʵʪʦʡ ʫʩʪʘʨʝʚʰʝʡ ʩʠʩʪʝʤʝ ʠ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʤʘʣʳʤ ʛʦʨʦʜʩʢʠʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳ ʩ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝ-

ʥʠ,̫ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʦʙʨʝʤʝʥʷʶʱʠʤ. 

ʆʛʨʘʥʠʯʝʥʥʘʷ ʝʤʢʦʩʪʴ ʨʳʥʢʘ ʪʨʫʜʘ, ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʨʘʙʦʯʝʡ 

ʩʠʣʳ ʚ ʜʨʫʛʠʭ ʩʝʢʪʦʨʘʭ ʠʟ-ʟʘ ʥʝʨʘʟʚʠʪʦʩʪʠ ʨʳʥʢʘ ʞʠʣʴʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʤʝʥʳ ʤʝʩʪʘ ʞʠʪʝʣʴʩʪʚʘ, 

ʫʩʫʛʫʙʣʷʝʪ ʩʠʪʫʘʮʠʶ ʩ ʧʦʠʩʢʦʤ ʨʘʙʦʪʳ. 

ʂ ʦʩʪʘʥʦʚʢʝ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʣʝʛʢʦʡ, 

ʧʠʱʝʚʦʡ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʦʪʨʘʩʣʝʡ, ʩʦʩʪʘʚʣʷʶ-

ʱʠʭ ʛʨʘʜʦʦʙʨʘʟʫʶʱʫʶ ʙʘʟʫ ʤʘʣʳʭ ʛʦʨʦʜʦʚ, ʧʨʠʚʝʣ ʧʝʨʝʭʦʜ ʢ ʦʪʢʨʳʪʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ ʠ ʦʪ-

ʩʪʨʘʥʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪ ʨʝʰʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʧʨʦʙʣʝʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʋʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʵʢʦʥʦʤʠʢʠ ʤʘʣʳʭ ʛʦʨʦʜʦʚ, ʟʜʝʩʴ ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ ʧʨʦʷʚʣʷʶʪʩʷ ʦʙʱʠʝ ʥʝ-

ʛʘʪʠʚʥʳʝ ʜʣʷ ʩʪʨʘʥʳ ʧʨʦʮʝʩʩʳ. ʀ ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʨʦʣʴ ʤʝʩʪʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʥʝʙʦʣʴʰʦʛʦ ʛʦʨʦʜʘ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ. 
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ʄʘʣʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʬʝʨ 

ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʘʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʟʘʥʷʪʦʩʪʴ, ʟʘʥʠʤʘʝʪʩʷ ʥʘʩʳʱʝʥʠʝʤ ʨʳʥʢʘ ʪʦʚʘ-

ʨʘʤʠ ʠ ʫʩʣʫʛʘʤʠ, ʨʘʟʚʠʚʘʝʪ ʢʦʥʢʫʨʝʥʮʠʶ, ʬʦʨʤʠʨʫʝʪ ʥʘʣʦʛʦʚʫʶ ʙʘʟʫ ʠ ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ. ʇʦ-

ʵʪʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ - ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʦʙʣʘʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʫʙʲʝʢʪʦʚ [1]. 

ʉʨʝʜʠ ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ ʂʘʙʘʨʜʠʥʦïɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

1. ʚʳʩʦʢʘʷ ʜʦʣʷ ʥʘʩʝʣʝʥʠʷ ʩ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ; 

2. ʫʥʠʢʘʣʴʥʳʡ ʧʨʠʨʦʜʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ; 

3. ʭʦʨʦʰʝʝ ʩʦʩʪʦʷʥʠʝ ʵʢʦʣʦʛʠʠ; 

4. ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʧʘʩʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ; 

5. ʙʦʣʴʰʦʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʨʝʢ ʨʝʩʧʫʙʣʠʢʠ; 

6. ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ; 

7. ʨʘʟʚʠʪʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʥʘʣʠʯʠʝ ʨʘʟʚʠʪʳʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ, ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʭ ʠ ʚʦʟʜʫʰʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ; 

8. ʥʘʣʠʯʠʝ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʩʪʦʧʨʦʮʝʥʪʥʘʷ ʛʘʟʠʬʠʢʘʮʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʨʝʩ-

ʧʫʙʣʠʢʠ; 

9. ʨʘʟʚʠʪʘʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʤʫʣʴʪʠʩʝʨʚʠʩʥʘʷ ʩʝʪʴ; 

10.  ʥʘʣʠʯʠʝ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠ 
ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʢʘʢ ʥʘ ʥʘʯʠʥʘʶʱʠʭ, ʪʘʢ ʠ ʥʘ ʫʞʝ ʜʝʡʩʪʚʫʶʱʠʭ ʩʫʙʲ-

ʝʢʪʦʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

11.  ʨʘʟʚʠʪʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʦʜʜʝʨʞʢʠ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ; 

12.  ʥʘʣʠʯʠʝ ʩʚʦʙʦʜʥʳʭ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ 2 . 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʟʘʜʝʡʩʪʚʦʚʘʥʠʶ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʤʘʣʦʤ ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴʩʪʚʝ ʠ ʫʢʨʝʧʣʝʥʠʶ ʝʛʦ ʨʦʣʠ ʚ ʵʢʦʥʦʤʠʢʝ ʨʝʩʧʫʙʣʠʢʠ. ʄʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚʳ-

ʧʦʣʥʷʶʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚ ʞʠʟʥʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ. ʆʥʠ ʛʘʨʘʥʪʠʨʫʝʪ ʩʦ-

ʮʠʘʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʟʘʥʷʪʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʨʝʛʠʦʥʝ ʟʘ 

ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2021 ʛʦʜ 3 . 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʨʝʛʠʦʥʝ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʩʥʠʞʝʥʠʶ. ʊʘʢ, ʚ ʦʪʯʝʪʥʦʤ 2021 ʛʦʜʫ, ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 347 ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘ-

ʪʝʣʴʩʪʚʘ, ʯʪʦ ʥʘ 39 ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠʣʠ 11,1% ʤʝʥʴʰʝ ʙʘʟʠʩʥʦʛʦ 2019 ʛʦʜʘ. ɺ 

2020 ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 376 ʧʨʝʜʧʨʠʷʪʠʡ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ, ʯʪʦ ʥʘ 8,4% 

ʙʦʣʴʰʝ, ʯʝʤ ʚ 2021 ʛʦʜʫ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦ ʩʨʝʜʥʝʡ ʠ ʩʨʝʜʥʝʩʧʠʩʦʯʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʨʘʙʦʪʥʠʢʦʚ, 

ʟʘʥʷʪʳʭ ʚ ʩʬʝʨʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʊʘʢ, ʚ ʦʪʯʝʪʥʦʤ ʛʦʜʫ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 

8327 ʠ 8667 ʯʝʣ., ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 3697 ʠ 2298 ʯʝʣ. ʠʣʠ ʥʘ 30,7% ʠ 20,9% ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 
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ʩ ʙʘʟʠʩʥʳʤ ʛʦʜʦʤ. ɺ 2020 ʛʦʜʫ, ʪʘʢʞʝ ʠʤʝʣʦ ʤʝʩʪʦ ʧʨʝʚʳʰʝʥʠʷ ʩʨʝʜʥʝʩʧʠʩʦʯʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘ-

ʙʦʪʥʠʢʦʚ ʥʘ 1803 ʠʣʠ 17,2% ʚ ʩʨʘʚʥʝʥʠʠ 2021 ʛʦʜʦʤ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ  

ʚ ʂʘʙʘʨʜʠʥʦïɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘ ʧʝʨʠʦʜ 2019-2021 ʛʛ. 

ʇʦʢʘʟʘʪʝʣʠ 2019 ʛ. 2020 ʛ. 2021 ʛ. 

2021 ʛ.  

ʚ %  

ʢ 2019 ʛ. 

ɸʙʩʦʣʶʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

(+-) 

ʂʦʣʠʯʝʩʪʚʦ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʝʜ. 386 376 347 89,9 -39 

ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ, ʯʝʣ. 12024 7672 8327 69,3 -3697 

ʉʨʝʜʥʝʩʧʠʩʦʯʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ, ʯʝʣ. 10965 10470 8667 79,1 -2298 

ʆʙʦʨʦʪ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʤʣʨʜ. ʨʫʙ. 31,6 29,8 31,7 100,3 +0,1 

 

ɺ ʜʠʥʘʤʠʢʝ ʦʙʦʨʦʪʘ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʦʪʤʝʯʘʣʩʷ ʥʝʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʟʘ ʠʩʩʣʝʜʫʝ-

ʤʳʡ ʧʝʨʠʦʜ. ʊʘʢ, ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚ 2021 ʛʦʜʫ ʩʦʩʪʘʚʠʣʠ 31,7 ʤʣʨʜ. ʨʫʙ., ʯʪʦ ʥʘ 0,1 ʤʣʨʜ. ʨʫʙ. 

ʠʣʠ ʥʘ 0,3% ʙʦʣʴʰʝ ʩʫʤʤʳ ʦʙʦʨʦʪʘ ʚ 2019 ʛʦʜʫ. ɺ 2020 ʛʦʜʫ ʦʙʦʨʦʪ ʙʳʣ ʥʠʞʝ ʥʘ 1,9 ʤʣʨʜ. ʨʫʙ. ʠʣʠ 

ʥʘ 6,4% ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2021 ʛʦʜʦʤ [3]. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʜʦʣʶ ʩʨʝʜʥʝʩʧʠʩʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʚ ʩʬʝʨʝ ʤʘʣʦʛʦ ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʚ ʦʙʱʝʡ ʟʘʥʷʪʦʩʪʠ ʨʝʩʧʫʙʣʠʢʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ (ʪʘʙʣ. 2).  

ɺ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʯʠʩʣʝʥʥʦʩʪʴ ʟʘʥʷʪʳʭ ʚ ʵʢʦʥʦʤʠʢʝ ʚʳʨʦʩʣʘ ʚ 2021 ʛʦʜʫ ʠ 

ʩʦʩʪʘʚʠʣʘ 399 ʪʳʩ. ʯʝʣʦʚʝʢ, ʯʪʦ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ 2019 ʠ 2020 ʛʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,4 ʠ 12,7 

ʪʳʩ. ʯʝʣʦʚʝʢ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʣʶʩʦʤ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ. 

 

ʊʘʙʣʠʮʘ 2 ï ɼʦʣʷ ʩʨʝʜʥʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʩʧʠʩʦʯʥʦʛʦ ʩʦʩʪʘʚʘ  

ʚ ʦʙʱʝʡ ʟʘʥʷʪʦʩʪʠ ʨʝʩʧʫʙʣʠʢʠ ʟʘ ʧʝʨʠʦʜ 2019-2021 ʛʛ. 

ʇʦʢʘʟʘʪʝʣʠ 2019 ʛ. 2020 ʛ. 2021 ʛ. 

2021 ʛ. 

ʚ% ʢ 

2019 ʛ. 

ɸʙʩʦʣʶʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

(+-) 

ɺʩʝʛʦ ʟʘʥʷʪʳʭ ʚ ʵʢʦʥʦʤʠʢʝ, ʪʳʩ. ʯʝʣ. 398,6 386,3 399 100,1 +0,4 

ʉʨʝʜʥʝʩʧʠʩʦʯʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʥʘ 

ʄʇ, ʯʝʣ 
10965 10470 8667 79,1 -2298 

% ʚ ʦʙʱʝʡ ʟʘʥʷʪʦʩʪʠ 2,8 2,7 2,1 77,8 -0,7 

 

ɺ ʩʚʷʟʠ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʩʨʝʜʥʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʩʧʠʩʦʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʪʘʢʞʝ ʫʤʝʥʴʰʠ-

ʣʘʩʴ ʠ ʠʭ ʜʦʣʷ ʚ ʦʙʱʝʡ ʟʘʥʷʪʦʩʪʠ ʨʝʛʠʦʥʘ. ʊʘʢ, ʚ 2021 ʛʦʜʫ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 2,1%, ʯʪʦ ʥʘ 0,7% 

ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʡ ʚ 2019 ʛʦʜʫ ʠ ʫʩʪʫʧʘʝʪ ʥʘ 0,6% ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2020 ʛʦʜʦʤ [4]. 

ʈʘʩʩʤʦʪʨʠʤ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʤʧʝ ʨʦʩʪʘ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠ-

ʥʠʤʘʪʝʣʴʩʪʚʘ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʥʘʣʦʛʦʚʳʤ ʨʝʞʠʤʘʤ (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʘ 3 ï ɼʠʥʘʤʠʢʘ ʫʧʣʘʯʝʥʥʳʭ ʥʘʣʦʛʦʚ ʠ ʧʦʣʫʯʝʥʥʳʭ ʩʫʙʩʠʜʠʡ  

ʚ ʂʘʙʘʨʜʠʥʦïɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʩʫʙʲʝʢʪʘʤʠ ʄʉʇ ʟʘ ʧʝʨʠʦʜ 2019-2021 ʛʛ. (ʤʣʥ. ʨʫʙ.) 

ʇʦʢʘʟʘʪʝʣʠ 2019 ʛ. 2020 ʛ. 2021 ʛ. 

2021 ʛ. 

ʚ%  

ʢ 2019 ʛ. 

ɸʙʩʦʣʶʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

(+-) 

ʇʦʩʪʫʧʣʝʥʠʷ ʦʪ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʥʘʣʦʛʦ-

ʚʳʤ ʨʝʞʠʤʘʤ, ʤʣʥ. ʨʫʙ. 

1003,9 974,2 1306,3 130,1 +302,4 

ʉʫʤʤʘ ʥʘʣʦʛʘ, ʧʦʜʣʝʞʘʱʘʷ ʫʧʣʘʪʝ ʚ ʩʚʷʟʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʋʉʅ, ʤʣʥ. ʨʫʙ. 
757,8 765,8 1107,1 146,1  +349,3 

ʉʫʙʩʠʜʠʠ, ʚʳʜʝʣʝʥʥʳʝ ʙʶʜʞʝʪʘʤ ʩʫʙʲʝʢʪʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʧʦʜʜʝʨʞʢʫ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘ-

ʪʝʣʴʩʪʚʘ, ʤʣʥ. ʨʫʙ. 

147,6 94,9 46,3 31,4 -101,3 
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ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʩʫʤʤʳ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠ-

ʥʠʤʘʪʝʣʴʩʪʚʘ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʥʘʣʦʛʦʚʳʤ ʨʝʞʠʤʘʤ ʟʘ 2019-2021 ʛʛ. ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ, 

ʭʦʪʷ ʚ 2020 ʛ. ʙʳʣ ʩʧʘʜ. ɿʘ 3 ʛʦʜʘ ʦʙʲʝʤʳ ʧʦʩʪʫʧʣʝʥʠʡ ʚʳʨʦʩʣʠ 30,1% ʠ ʜʦʩʪʠʛʣʠ 1306,3 ʤʣʥ. ʨʫʙ. 

ʇʨʠʯʝʤ ʵʪʦʪ ʧʨʠʨʦʩʪ ʦʙʫʩʣʦʚʣʝʥ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʦʨʦʪʘ ʄʉʇ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʠʭ ʢʦʣʠʯʝʩʪʚʘ 4 .  

ɺ ʥʘʣʦʛʦʚʦʧʣʘʪʸʞʥʳʭ ʧʦʩʪʫʧʣʝʥʠʷʭ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʧʨʦʱʸʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, 

ʪʘʢʞʝ ʦʪʤʝʯʘʶʪʩʷ ʪʝʥʜʝʥʮʠʠ ʢ ʨʦʩʪʫ. ʊʘʢ, ʚ 2021 ʛʦʜʫ ʩʫʤʤʘ ʩʦʩʪʘʚʠʣʘ 1107,1 ʤʣʥ. ʨʫʙ., ʯʪʦ ʚ ʩʨʘʚ-

ʥʝʥʠʠ ʩ 2019 ʛʦʜʦʤ ʙʦʣʴʰʝ ʥʘ 349,3 ʤʣʥ. ʨʫʙ. ʠʣʠ ʥʘ 46,1%. 

ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʦʩʪʘʚʰʠʝʩʷ ʥʘ ʨʳʥʢʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ 

ʩʤʦʛʣʠ ʟʘʧʦʣʥʠʪʴ ʚʘʢʘʥʪʥʳʝ ʤʝʩʪʘ ʧʦʩʣʝ ʫʭʦʜʘ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʦʚ, 

ʥʝ ʧʨʠʚʣʝʢʘʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʥʝ ʚʢʣʘʜʳʚʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ 

ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʩʫʙʩʠʜʠʷʤ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʘ-

ʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ. ʇʨʠ ʘʥʘʣʠʟʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʚ ʦʪʯʝʪʥʦʤ ʛʦʜʫ ʚʳʜʝ-

ʣʝʥʥʳʝ ʩʫʙʩʠʜʠʠ ʥʘʩʯʠʪʳʚʘʣʠ 46,3 ʤʣʥ. ʨʫʙ., ʯʪʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʠʩʥʳʤ ʛʦʜʦʤ, ʤʝʥʴʰʝ ʥʘ 101,3 

ʤʣʥ. ʨʫʙ. ʠʣʠ ʥʘ 68,6 ʧʨʦʮʝʥʪʥʳʭ ʧʫʥʢʪʘ. 

ɼʦʣʷ ʩʫʙʲʝʢʪʦʚ ʄʉʇ ʚ ʚʘʣʦʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ (ɺʈʇ) ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙ-

ʣʠʢʠ ʩ 2019 ʧʦ 2021 ʛʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  

ʊʘʢ, ʜʠʥʘʤʠʢʘ ʜʦʣʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʚʘʣʦʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ 

ʨʝʛʠʦʥʘ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʠʤʝʣʘ ʜʦʚʦʣʴʥʦ ʥʝʩʪʘʙʠʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʜʥʘʢʦ, ʚ 2021 ʛʦʜʫ ʜʦʣʷ 

ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʢʘʢ ʦʪʤʝʯʘʝʪ ʟʘʤʝʩʪʠʪʝʣʴ ʤʠʥʠʩʪʨʘ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʂɹʈ ʆʣʴʛʘ ɹʝʣʝʮʢʘʷ ʥʘ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʤ ʬʦʨʫʤʝ çʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟ-

ʚʠʪʠʷ ʙʠʟʥʝʩʘ ʚ ʉʂʌʆè, ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 40%, ʯʪʦ ʚʳʰʝ ʟʥʘʯʝʥʠʡ ʚ 2019 ʠ 2020 ʛʦʜʘʭ, ʛʜʝ ʜʦʣʷ ʄʉʇ 

ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 38,5% ʠ 35% [5].  

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʦʣʷ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʚʘʣʦʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʟʘ 2019-2021ʛʛ., % 

 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʠ ʩʪʨʫʢʪʫʨʳ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩʬʝʨʳ ʧʨʝʜʧʨʠʥʠ-

ʤʘʪʝʣʴʩʪʚʘ ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘ 2019-2021 

ʛʛ. (ʪʘʙʣ. 4). 

 

ʊʘʙʣʠʮʘ 4 ï ɼʠʥʘʤʠʢʘ ʠ ʩʪʨʫʢʪʫʨʘ ʯʠʩʣʝʥʥʦʩʪʠ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘ 2019-2021 ʛʛ. (ʝʜ.) 

 

ʆʪʨʘʩʣʠ 

2019 ʛ. 2020 ʛ. 2021 ʛ. 2021 ʛ. 

ʚ% 

ʢ 2019 

ʛ. 

ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʝʜʧʨʠʷʪʠʡ 
% 

ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʝʜʧʨʠʷʪʠʡ 
% 

ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʝʜʧʨʠʷʪʠʡ 
% 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ 78 20,2 72 19,2 67 19,3 84,8 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 33 8,5 37 9,8 32 9,2 88,9 

ʊʨʘʥʩʧʦʨʪ 27 7,0 26 6,9 24 6,9 88,9 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ 60 15,5 56 14,9 51 14,7 85,0 

ʊʦʨʛʦʚʣʷ ʠ ʦʙʱʝʩʪʚʝʥʥʦʝ 

ʧʠʪʘʥʠʝ 
97 25,1 91 24,2 88 25,4 90,7 

32 33 34 35 36 37 38 39 40 41

нлмф ͎Φ

нлнл ͎Φ

нлнм ͎Φ

нлмф ͎Φнлнл ͎Φнлнм ͎Φ

https://nalchik.bezformata.com/word/beletckij/86440/
https://nalchik.bezformata.com/word/biznesa/1930/
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ʆʪʨʘʩʣʠ 

2019 ʛ. 2020 ʛ. 2021 ʛ. 2021 ʛ. 

ʚ% 

ʢ 2019 

ʛ. 

ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʝʜʧʨʠʷʪʠʡ 
% 

ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʝʜʧʨʠʷʪʠʡ 
% 

ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʝʜʧʨʠʷʪʠʡ 
% 

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʬʠʟ-

ʢʫʣʴʪʫʨʘ ʠ ʩʦʮʠʘʣʴʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ 

25 6,5 28 7,4 26 7,5 104,0 

ʅʘʫʢʘ ʠ ʥʘʫʯʥʦʝ ʦʙʩʣʫ-

ʞʠʚʘʥʠʝ 
12 3,1 13 3,5 9 2,6 75,0 

ɼʨʫʛʠʝ ʦʪʨʘʩʣʠ 54 14,0 53 14,1 50 14,4 86,2 

ɺʩʝʛʦ 386 100 376 100 347 100 88,1 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʘʥʥʳʭ ʟʘ 2019-2021 ʛʦʜʳ ʚ ʨʝʩʧʫʙʣʠʢʝ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʩʬʝʨʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʙʳʣʦ ʥʘʩʯʠʪʘʥʦ ʚ ʪʘʢʠʭ ʦʪʨʘʩʣʷʭ ʢʘʢ ʪʦʨʛʦʚʣʷ ʠ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʠʪʘʥʠʝ. 

ʊʘʢ, ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʚ ʦʪʯʝʪʥʦʤ 2021 ʛʦʜʫ 88 ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʜʦʣʷ ʚ ʩʪʨʫʢʪʫʨʝ ʙʳʣʘ ʨʘʚʥʘ 

25,4%, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʙʘʟʠʩʥʳʤ 2019 ʛʦʜʦʤ ʥʠʞʝ ʢʦʣʠʯʝʩʪʚʘ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩ-

ʣʠ ʥʘ 9 ʝʜʠʥʠʮ, ʦʜʥʘʢʦ ʜʦʣʷ ʚ ʩʪʨʫʢʪʫʨʝ ʥʘʦʙʦʨʦʪ ʚʳʨʦʩʣʘ ʥʘ 0,3% 3 . 

ʅʘʠʤʝʥʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʪʨʘʩ-

ʣʷʭ ʥʘʫʢʠ ʠ ʥʘʫʯʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ ʦʪʯʝʪʥʦʤ ʛʦʜʫ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʯʠʪʳʚʘʣʦ 9 ʧʨʝʜʧʨʠʷʪʠʡ, 

ʜʦʣʷ ʞʝ ʩʦʩʪʘʚʠʣʘ 2,6%, ʯʪʦ ʫʩʪʫʧʘʝʪ ʟʥʘʯʝʥʠʷʤ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʙʘʟʠʩʥʦʤ ʛʦʜʫ ʥʘ 3 ʝʜʠʥʠʮʳ, ʪʘʢʞʝ 

ʩʥʠʞʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʜʦʣʝ ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ 0,5% 

ʚ ʧʦʣʴʟʫ ʙʘʟʠʩʥʦʛʦ ʛʦʜʘ.  

ɼʘʣʝʝ, ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 5, ʘʥʘʣʠʟʠʨʫʝʤ ʜʠʥʘʤʠʢʫ ʠ ʩʪʨʫʢʪʫʨʫ ʩʨʝʜʥʝʩʧʠʩʦʯʥʦʡ ʯʠʩʣʝʥʥʦ-

ʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʩʬʝʨʘʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ. 

ʅʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʝʩʧʠʩʦʯʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʟʘ ʠʩʩʣʝʜʫʝ-

ʤʳʡ ʧʝʨʠʦʜ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʪʨʘʩʣʠ, ʢʦʣʠʯʝʩʪʚʦ ʚ ʦʪʯʝʪʥʦʤ ʛʦʜʫ ʥʘʩʯʠʪʳʚʘʣʦ 1992 

ʯʝʣʦʚʝʢʘ, ʯʪʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʠʩʥʳʤ ʛʦʜʦʤ, ʥʠʞʝ ʩʨʝʜʥʝʩʧʠʩʦʯʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʚ 

ʩʬʝʨʝ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʥʘ 465 ʯʝʣʦʚʝʢ ʠʣʠ ʥʘ 18,9%. ɼʦʣʷ ʞʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʦʪ-

ʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʦʙʦʨʦʪ ʚʦʟʨʦʩʣʘ ʥʘ 0,6%, 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2019 ʛʦʜʦʤ, ʠ ʩʦʩʪʘʚʠʣʘ 23% 6 . 

 

ʊʘʙʣʠʮʘ 5 ï ɼʠʥʘʤʠʢʘ ʠ ʩʪʨʫʢʪʫʨʘ ʩʨʝʜʥʝʩʧʠʩʦʯʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ  

ʚ ʩʬʝʨʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘ 2019-2021 ʛʛ. (ʯʝʣ.) 

 

ʆʪʨʘʩʣʠ 

2019 ʛ. 2020 ʛ. 2021 ʛ. 2021 ʛ. 

ʚ% 

ʢ 2019 

ʛ. 

ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʪʨʫʜʥʠʢʦʚ 
% 

ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʪʨʫʜʥʠʢʦʚ 
% 

ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʪʨʫʜʥʠʢʦʚ 
% 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ 2457 22,4 2189 20,9 1992 23,0 81,1 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 1152 10,5 1120 10,7 712 8,2 61,8 

ʊʨʘʥʩʧʦʨʪ 932 8,5 858 8,2 692 8,0 74,2 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ 1655 15,1 1581 15,1 1315 15,2 79,5 

ʊʦʨʛʦʚʣʷ ʠ ʦʙʱʝʩʪʚʝʥʥʦʝ 

ʧʠʪʘʥʠʝ 
1491 13,6 1550 14,8 1308 15,1 87,7 

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʬʠʟ-

ʢʫʣʴʪʫʨʘ ʠ ʩʦʮʠʘʣʴʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ 

1129 10,3 1068 10,2 891 10,3 78,9 

ʅʘʫʢʘ ʠ ʥʘʫʯʥʦʝ ʦʙʩʣʫʞʠ-

ʚʘʥʠʝ 
362 3,3 356 3,4 276 3,2 76,2 

ɼʨʫʛʠʝ ʦʪʨʘʩʣʠ 1787 16,3 1748 16,7 1481 17,1 82,9 

ɺʩʝʛʦ 10965 100 10470 100 8667 100 79,0 

 

ʅʘʠʤʝʥʴʰʘʷ ʩʨʝʜʥʝʩʧʠʩʦʯʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʟʘ 2019-2021 

ʛʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ ʠ ʥʘʫʯʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ 2021 ʛʦʜʫ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʯʠʪʳ-

ʚʘʣʦ 276 ʯʝʣʦʚʝʢ, ʯʪʦ ʫʩʪʫʧʘʝʪ ʟʥʘʯʝʥʠʷʤ ʧʦʢʘʟʘʪʝʣʷ ʚ 2019 ʛʦʜʫ ʥʘ 86 ʨʘʙʦʪʥʠʢʦʚ ʣʠʙʦ 23,8%. ɼʦʣʷ 
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ʞʝ ʩʨʝʜʥʝʩʧʠʩʦʯʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ 2021 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 3,2%, 

ʯʪʦ ʚʳʰʝ ʧʨʦʮʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ ʟʘ 2019 ʛʦʜ ʥʘ 0,1%.  

ʇʝʨʚʦʦʯʝʨʝʜʥʦʡ ʧʨʦʙʣʝʤʦʡ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʘʷ ʤʝʰʘʝʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʨʘʟʚʠʚʘʪʴ ʩʚʦʡ ʙʠʟʥʝʩ. ɼʘʥʥʫʶ ʧʨʦʙʣʝʤʫ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʠʣʘʭ ʨʝʰʠʪʴ ʢʨʝʜʠʪʦʚʘʥʠʝ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦ-

ʛʨʘʤʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʝʛʦ ʨʘʟʚʠʪʠʷ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦ ʩʫʤʤʝ ʢʨʝʜʠʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ ʩ 2019 ʧʦ 2021 ʛʦʜʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6. 

 

ʊʘʙʣʠʮʘ 6 ï ʆʙʲʝʤ ʢʨʝʜʠʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʩʫʙʲʝʢʪʘʤ ʄʉʇ,  

ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘ ʧʝʨʠʦʜ 2019-2021 ʛʛ. (ʤʣʥ. ʨʫʙ.) 

ʇʦʢʘʟʘʪʝʣʴ 2019 ʛ. 2020 ʛ. 2021 ʛ. 
2021 ʛ. ʚ% ʢ 

2019 ʛ. 

ɸʙʩʦʣʶʪʥʦʝ ʦʪ-

ʢʣʦʥʝʥʠʝ (+-) 

ʆʙʲʝʤ ʢʨʝʜʠʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥ-

ʥʳʭ ʩʫʙʲʝʢʪʘʤ ʄʉʇ, ʤʣʥ. ʨʫʙ. 
657 456 413 62,9 -244 

 

ʀʩʩʣʝʜʫʷ ʠʤʝʶʱʠʝʩʷ ʩʚʝʜʝʥʠʷ, ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ ʢʨʝʜʠ-

ʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʩʫʙʲʝʢʪʘʤ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ʟʘ ʘʥʘʣʠʟʠ-

ʨʫʝʤʳʡ ʧʝʨʠʦʜ. ʊʘʢ, ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʦʪʯʝʪʥʦʤ ʛʦʜʫ ʩʦʩʪʘʚʠʣʠ 413 ʤʣʥ. ʨʫʙ., ʯʪʦ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʙʘʟʠʩʥʳʤ ʛʦʜʦʤ ʥʘ 244 ʤʣʥ. ʨʫʙ. ʠʣʠ ʥʘ 37,1% ʤʝʥʴʰʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʷʤ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ 2020 ʛʦʜʫ, ʩʫʤʤʘ ʢʨʝʜʠʪʦʚ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʘ 456 ʤʣʥ. ʨʫʙ., ʩʦʢʨʘ-

ʱʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 43 ʤʣʥ. ʨʫʙ., ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʦʣʘʪʠʣʴʥʦʩʪʴʶ ʢʫʨʩʘ ʨʫʙʣʷ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ 

ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʩʫʙʲʝʢʪʦʚ ʄʉʇ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ [7]. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʦʙʲʝʤ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʢʨʝʜʠʪʘʤ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʚ ʂʘʙʘʨʜʠʥʦï

ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʩ 2019 ʧʦ 2021 ʛʦʜʘ, ʚʠʜʠʤ, ʯʪʦ ʚ ʦʪʯʸʪʥʦʤ 2021 ʛʦʜʫ ʩʫʤʤʘ ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

ʧʦ ʢʨʝʜʠʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ, ʩʦʩʪʘʚʠʣʘ 14,323 ʤʣʥ. ʨʫʙ., ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2019 ʛ., ʪ. 

ʝ. ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʥʘ 1,317 ʤʣʥ. ʨʫʙ., ʠʣʠ 8,4% (ʪʘʙʣ. 7) [8]. 

ʆʜʥʘʢʦ, ʚ 2020 ʛʦʜʫ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʢʨʝʜʠʪʘʤ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʩʫʙʲʝʢʪʘʤ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝ-

ʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʥʘʩʯʠʪʳʚʘʣʘ 12,235 ʤʣʥ. ʨʫʙ., ʯʪʦ ʥʘ 2,088 ʤʣʥ. ʨʫʙ. ʠʣʠ ʥʘ 17,1% ʤʝʥʴʰʝ 

ʩʫʤʤʳ 2021 ʛʦʜʘ, ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʠʟʢʠʤʠ ʧʨʦʮʝʥʪʥʳʤʠ ʩʪʘʚʢʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʜʣʷ ʧʦʜ-

ʜʝʨʞʢʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʧʝʨʠʦʜ ʚʩʧʳʰʢʠ ʢʘʨʦʥʘʚʠʨʫʩʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʩʤʦʛʣʠ ʚʳʧʣʘʯʠʚʘʪʴ ʦʬʦʨʤʣʝʥʥʳʝ ʢʨʝʜʠʪʳ. 

 

ʊʘʙʣʠʮʘ 7 ï ɿʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʢʨʝʜʠʪʘʤ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʩʫʙʲʝʢʪʘʤ ʄʉʇ,  

ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘ ʧʝʨʠʦʜ 2019-2021 ʛʛ. (ʤʣʥ. ʨʫʙ.) 

ʇʦʢʘʟʘʪʝʣʴ 2019 ʛ. 2020 ʛ. 2021 ʛ. 
2021 ʛ. ʚ% ʢ 

2019 ʛ. 

ɸʙʩʦʣʶʪʥʦʝ ʦʪ-

ʢʣʦʥʝʥʠʝ (+-) 

ɿʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʢʨʝʜʠʪʘʤ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʩʫʙʲʝʢʪʘʤ 

ʄʉʇ, ʤʣʥ. ʨʫʙ. 

15,640 12,235 14,323 91,6 -1,317 

 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʣʴʛʦʪʥʳʭ ʢʨʝʜʠʪʦʚ ʚ ʧʝʨʠʦʜ ʜʝʡʩʪʚʠʷ ʧʘʥʜʝʤʠʠ 

ʢʦʨʦʥʘʚʠʨʫʩʘ (ʨʠʩʫʥʦʢ 2).  

ʇʦ ʧʨʦʛʨʘʤʤʝ çʌʆʊ 0è ʟʘʝʤʱʠʢ ʧʦʣʫʯʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʚʳʧʣʘʯʠʚʘʪʴ ʚʟʷʪʳʡ ʢʨʝʜʠʪ ʜʦ 

30.ʥʦʷʙʨʷ 2020 ʛʦʜʘ, ʘ ʙʘʥʢ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʣʫʯʘʣ ʢʦʤʧʝʥʩʘʮʠʶ ʚ ʨʘʟʤʝʨʝ 4% ʛʦʜʦʚʳʭ, ʧʦʩʣʝ ʯʝʛʦ 

ʟʘʝʤʱʠʢʫ ʙʳʣʘ ʚʦʟʚʨʘʱʝʥʘ ʦʙʷʟʘʥʥʦʩʪʴ ʚʳʧʣʘʪ ʧʦ ʩʪʘʚʢʝ ʥʝ ʚʳʰʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʙʘʥʢʦʤ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʣʴʛʦʪʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ɹʘʥʢʘ ʈʦʩʩʠʠ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫ ʟʘʝʤʱʠʢʦʚ ʦʩʪʘʚʘ-

ʣʘʩʴ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʢʨʝʜʠʪʘʤ, ʘ ʙʘʥʢʘʤ ʥʝ ʢʦʤʧʝʥʩʠʨʦʚʘʣʠʩʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ (ʧʨʝʜʧʦʣʘ-

ʛʘʣʦʩʴ, ʯʪʦ ʟʘʪʨʘʪʳ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʦʢʨʳʚʘʣʠʩʴ ʟʘ ʩʯʝʪ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ɹʘʥʢʘ ʈʦʩʩʠʠ, ʥʦ 

ʤʦʛʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʵʪʦʡ ʧʨʦʛʨʘʤʤʦʡ). ɺ ʨʘʤʢʘʭ çʌʆʊ 2.0è ʩʪʠʤʫʣʳ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʫʯʘʩʪʠʷ ʙʳʣʠ ʙʦʣʝʝ ʚʝʩʦʤʳʤʠ ʢʘʢ ʜʣʷ ʟʘʝʤʱʠʢʦʚ, ʪʘʢ ʠ ʜʣʷ ʙʘʥʢʦʚ. ʈʘʩʭʦʜʳ ʙʘʥʢʦʚ ʧʦ 

ʧʨʦʛʨʘʤʤʝ, ʠʤʝʶʱʠʝ ʩʚʷʟʴ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʨʝʜʩʪʚ ʠ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʨʘʩʭʦʜʘʤʠ, ʙʳʣʠ ʧʦʢʨʳʪʳ ʟʘ 

ʩʯʝʪ ʙʶʜʞʝʪʥʦʡ ʩʫʙʩʠʜʠʠ ʚ ʧʦʣʴʟʫ ʙʘʥʢʦʚ ʚ ʨʘʟʤʝʨʝ 7% ʛʦʜʦʚʳʭ ʦʪ ʩʨʝʜʥʝʤʝʩʷʯʥʦʛʦ ʦʩʪʘʪʢʘ ʧʦ ʢʨʝ-

ʜʠʪʫ. ɹʘʥʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʣʫʯʠʣʠ ʝʜʠʥʦʚʨʝʤʝʥʥʫʶ ʩʫʙʩʠʜʠʶ ʚ ʨʘʟʤʝʨʝ 7,5 ʪʳʩ. ʨʫʙʣʝʡ, ʝʩʣʠ 

ʜʦʛʦʚʦʨ ʚʢʣʶʯʝʥ ʚ ʈʝʝʩʪʨ ʜʦʣʞʥʠʢʦʚ. ɺ ʢʦʥʮʝ ʧʨʦʛʨʘʤʤʳ (ʚ ʘʧʨʝʣʝ 2021 ʛʦʜʘ) ʢʨʝʜʠʪ ʙʳʣ ʩʧʠʩʘʥ ʟʘ 

ʩʯʝʪ ʙʶʜʞʝʪʘ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʳʝ ʩʥʷʣʠ ʢʨʝʜʠʪʥʫʶ ʥʘʛʨʫʟʢʫ ʩ ʟʘ-
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ʝʤʱʠʢʦʚ ʠ ʢʨʝʜʠʪʥʳʡ ʨʠʩʢ ʩ ʙʘʥʢʘ. ɺ ʤʘʨʪʝ 2021 ʛʦʜʘ ʥʘʯʘʣʘ ʨʘʙʦʪʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʣʴʛʦʪʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ çʌʆʊ 3.0è ʧʦʜ 3% ʛʦʜʦʚʳʭ, ʟʘʤʝʥʠʚʰʘʷ ʧʨʝʢʨʘʱʝʥ-

ʥʫʶ ʧʨʦʛʨʘʤʤʫ çʌʆʊ 2.0è. ʉ ʷʥʚʘʨʷ 2021 ʛʦʜʘ ʪʘʢʞʝ ʙʳʣʠ ʚʥʝʩʝʥʳ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʧʨʦʛʨʘʤʤʫ 

ç8,5è, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʟʘʝʤʱʠʢʘʤ ʧʦʣʫʯʠʪʴ ʢʨʝʜʠʪ ʥʘ ʩʫʤʤʫ, ʨʘʚʥʫʶ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʝ, ʫʚʝʣʠʯʝʥ-

ʥʦʡ ʥʘ 2,75% [8]. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʭ ʩʪʘʚʦʢ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʨʫʙʣʝʚʳʤ ʢʨʝʜʠʪʘʤ 

ʄʉʇ ʥʘ ʩʨʦʢ ʩʚʳʰʝ ʛʦʜʘ, % 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘʤʠ ʤʘʪʝʨʠʘʣʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʳʚʦʜʳ. ʊʘʢ, ʚ ʮʝʣʦʤ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʠʤʝʝʪ ʤʝʩʪʦ ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʩʨʝʜʥʝʡ ʠ ʩʨʝʜʥʝʩʧʠʩʦʯʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʩʚʦʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʚ ʩʬʝʨʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʧʘʜ ʜʦʣʠ ʨʘʙʦʪʘʶʱʠʭ ʩʨʝʜʥʝʩʧʠʩʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʦʙ-

ʱʝʡ ʟʘʥʷʪʦʩʪʠ ʨʝʛʠʦʥʘ. ʂ ʪʦʤʫ ʞʝ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʩʚʦʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʝʩʧʫʙʣʠʢʝ ʠʤʝʣʠ ʢʘʢ 

ʜʦʣʷ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʚʘʣʦʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ, ʪʘʢ ʠ 

ʦʙʲʝʤʳ ʢʨʝʜʠʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ, ʘ ʪʘʢʞʝ ʠ ʩʫʤʤʳ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʥʠʤ. ʇʦ-

ʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʨʦʩʪʝ ʦʙʦʨʦʪʦʚ ʠ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʷʭ ʦʪ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦ-

ʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 
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ʪʷʙʨʴ-ʜʝʢʘʙʨʴ 2019ʛ.) //- [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ - 

https://mbnso.ru/upload/iblock/fa7/fa7d68f922f8875d 63c2086ec0561838.pdf. (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

04.06.2022 ʛ.) 

7. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: www.economykbr.ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.06. 2022 ʛ.) 
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ʈʘʩʯʸʪ ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʟʝʤʣʷʥʳʝ ʧʣʦʪʠʥʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ ʫʯʸʪʘ ʚ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʨʘʩ-

ʯʸʪʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʬʠʣʴʪʨʦʚʘʚʰʝʡʩʷ ʚʦʜʳ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠ-

ʤʦ ʟʥʘʪʴ ʧʦʣʦʞʝʥʠʝ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʘʢ ʨʘʟʤʝʱʝ-

ʥʠʷ, ʪʘʢ ʠ ʨʘʟʤʝʨʦʚ ʜʨʝʥʘʞʘ [1].  

ʌʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʨʘʩʯʸʪʘʤʠ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʷʪʴ: ʧʦʣʦʞʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʪʦʢʘ (ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʢʨʠʚʦʡ) ʚ ʪʝʣʝ ʧʣʦʪʠʥʳ ʠ ʙʝʨʝʛʘʭ; ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʯʝʨʝʟ ʪʝʣʦ 

ʧʣʦʪʠʥʳ, ʦʩʥʦʚʘʥʠʝ ʠ ʙʝʨʝʛʘ; ʥʘʧʦʨʳ (ʠʣʠ ʛʨʘʜʠʝʥʪʳ) ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʚ ʪʝʣʝ ʧʣʦʪʠʥʳ ʠ ʦʩ-

ʥʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʚ ʤʝʩʪʘʭ ʚʳʭʦʜʘ ʚ ʜʨʝʥʘʞ ʠ ʜʨ. [2]. 

ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʩʯʸʪʘ ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʟʝʤʣʷʥʳʝ ʧʣʦʪʠʥʳ ʷʚ-

ʣʷʝʪʩʷ ʘʢʘʜʝʤʠʢ ʅ.ʅ.ʇʘʚʣʦʚʩʢʠʡ. ʀʤ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʦʡʥʘʷ ʩʠʩʪʝʤʘ ʪʘʢʠʭ ʨʘʩʯʸʪʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʟʝʤʣʷʥʳʭ ʧʣʦʪʠʥ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʥʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʳʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʨʘʩʯʸʪʳ ʚʳʧʦʣʥʝʥʳ ʧʦ ʤʝʪʦʜʫ ʘʢʘʜʝʤʠʢʘ ʅ.ʅ.ʇʘʚʣʦʚʩʢʦʛʦ[3].  

ʈʘʩʯʸʪ ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʦʜʥʦʨʦʜʥʫʶ ʟʝʤʣʷʥʫʶ ʧʣʦʪʠʥʫ ʥʘ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʤ ʦʩʥʦʚʘʥʠʠ ʙʝʟ 

ʜʨʝʥʘʞʘ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ, ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ. 

https://stavstat.gks.ru/ofstatistics_kbr
https://stavstat.gks.ru/ofstatistics_kbr
mailto:shoqenova-z@inbox.ru
mailto:shoqenova-z@inbox.ru
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ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʨʘʩʯʸʪʥʳʝ ʫʨʘʚʥʝʥʠʷ ʠʤʝʶʪ ʚʠʜ [4]: 

 
ήὝ

ὯὝ
=
ὌʧʣὨ0 Ὤ

ά1
2.3ὰὫ

Ὄʧʣ

ὌʧʣὬ
 (1) 

ήὝ

ὯὝ
=
Ὤ2 ὥ0

2

2Ὓ
 (2) 

ήὝ

ὯὝ
=
ὥ0

ά2
 (3) 

Ὓ= ὦʧʣ+ ά2(Ὄʧʣ ὥ0) (4) 

 

ʇʨʠʨʘʚʥʠʚʘʷ ʧʨʘʚʳʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʡ (2) ʠ (3), ʥʘʭʦʜʠʤ: 

 

Ὤ=
2ὥ0Ὓ

ά2
+ ὥ0

2 (5) 

 

ʇʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʝ S ʠʟ ʫʨʘʚʥʝʥʠʷ (4), ʧʦʣʫʯʘʝʤ: 

 

Ὤ=
2ὥ0

ά2
ὦʧʣ+ ά2(Ὄʧʣ ὥ0) + ὥ0

2 (6) 

 

ʆʙʦʟʥʘʯʘʷ ʧʨʘʚʫʶ ʯʘʩʪʴ ʯʝʨʝʟ ɼ, ʧʦʣʫʯʠʤ h=ɼ. 

ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (1) ʧʨʠʤʝʪ ʚʠʜ: 

 
ήὝ

ὯὝ
=
ὌʧʣὨ0 ɼ

ά1
2.3ὰὫ

Ὄʧʣ

Ὄʧʣɼ
 (7) 

 

ɺʚʦʜʠʤ ʩʦʢʨʘʱʸʥʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ: 

 

2.3ὰὫ
Ὄʧʣ

Ὄʧʣɼ
= ɽ, ʪʦʛʜʘ 

ὨὝ

ὯὝ
=
Ὠ0 ɼ

ά1
Ὁ . (8) 

 

ʇʦʜʩʪʘʚʣʷʷ ʚ ʣʝʚʫʶ ʯʘʩʪʴ ʝʸ ʚʳʨʘʞʝʥʠʝ ʠʟ ʫʨʘʚʥʝʥʠʷ (3), ʥʘʭʦʜʠʤ: 

 
ὥ0

ά2
=

(ὌʧʣὨ0 ɼ)Ὁ

ά1
 (9) 

ʠʣʠ 
ά1

ά2
ὥ0 = (Ὄʧʣ Ὠ0 ɼ)ɽ (10). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʦʜʥʦʨʦʜʥʫʶ ʟʝʤʣʷʥʫʶ ʣʦʪʠʥʫ  

ʥʘ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʤ ʦʩʥʦʚʘʥʠʠ, ʙʝʟ ʜʨʝʥʘʞʘ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ [5] 
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ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʢ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘ0 

 

ʆʙʦʟʥʘʯʘʝʤ ʣʝʚʫʶ ʯʘʩʪʴ 
ά1

ά2
ὥ0 = Ὂ1(ὥ0) , (11) 

ʘ ʧʨʘʚʫʶ ʯʘʩʪʴ 

Ὄʧʣ Ὠ0 ɼɽ= Ὂ2(ὥ0) (12) 

ɿʘʜʘʚʘʷʩʴ ʟʥʘʯʝʥʠʷʤʠ ʘ0, ʨʝʰʘʝʤ ʫʨʘʚʥʝʥʠʷ, ʜʦʙʠʚʘʷʩʴ ʨʘʚʝʥʩʪʚʘ 

Ὂ1 ὥ0 = Ὂ2(ὥ0) (13) 

 

ɺʳʚʦʜʳ 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʨʘʩʯʝʪʘ ʦʜʥʦʨʦʜʥʦʡ ʟʝʤʣʷʥʦʡ ʧʣʦʪʠʥʳ ʥʘ ʚʦʜʦʥʝʧʨʦ-

ʥʠʮʘʝʤʦʤ ʦʩʥʦʚʘʥʠʠ, ʙʝʟ ʜʨʝʥʘʞʘ, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʦʩʥʦʚʥʳʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

(ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʨʘʩʭʦʜ, ʧʦʣʦʞʝʥʠʝ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʢʨʠʚʦʡ, ʚʳʩʦʪʫ ʚʳʭʦʜʘ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʢʨʠʚʦʡ 

ʥʘ ʥʠʟʦʚʦʡ ʦʪʢʦʩ ʠ ʪ.ʜ.) ʧʣʦʪʠʥ ʜʘʥʥʦʛʦ ʪʠʧʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʥʝ-

ʠʟʚʝʩʪʥʳʤʠ.  
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ʪʝʨʠʘʣ. ʇʨʠʚʝʜʝʥʳ ʩʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷ ʠ ʫʩʪʘʥʦʚʢʠ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ. ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʩʧʦʩʦʙ 
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Annotation 
The classification of wire anchors is given depending on the length, material and thickness of the wire, 

installation method, type of tip used and other criteria. As a material for the manufacture of a wire anchor, 

metal or composite material can be used. The methods of application and installation of wire anchors are 

given. So wire anchors can be used to strengthen foundations, the root system of plants, to prevent emergen-

cies and other cases. The method of installing wire anchors using one or two impact hammers is described in 

detail. 
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ɺʚʝʜʝʥʠʝ. ɹʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʘʢʪʠʢʝ ʧʨʠʨʦʜʦʦʙʫʩʪʨʦʡʩʪʚʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘ-

ʯʘʣʠ ʧʦʣʫʯʘʪʴ ʧʨʦʚʦʣʦʯʥʳʝ ʠ ʩʝʪʦʯʥʳʝ ʘʥʢʝʨʘ [1,2]. ʇʨʦʚʦʣʦʯʥʳʝ ʘʥʢʝʨʘ - ʵʪʦ ʠʥʞʝʥʝʨʥʳʝ ʩʦʦʨʫ-

ʞʝʥʠʷ, ʟʘʙʠʚʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʥʘʧʨʘʚʣʷʶʱʝʡ ʰʪʘʥʛʠ [3,4] ʚ ʥʝʩʢʘʣʴʥʦʝ ʦʩʥʦʚʘʥʠʝ ʥʘ ʨʘʟʥʫʶ ʛʣʫʙʠ-

ʥʫ ʠ ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʛʨʫʥʪʘ [5]. ʀʟʚʝʩʪʥʳ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʟʘʙʠʚʢʠ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ. ʇʨʠ ʤʘʣʦʡ ʩʝʙʝ-

ʩʪʦʠʤʦʩʪʠ ʦʥʠ ʩʠʣʴʥʦ ʫʩʠʣʠʚʘʶʪ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʞʝʥʝʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ. ʀʤʠ ʫʩʠʣʠʚʘʝʪʩʷ 

ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʢʦʩʥʳʭ ʢʨʝʧʣʝʥʠʡ ʜʘʤʙ, ʦʧʦʣʟʥʝʚʳʝ ʦʪʢʦʩʳ ʠ ʜʨʫʛʠʝ ʢʦʥʩʪʨʫʢʮʠʠ [5]. ʇʨʦ-

ʚʦʣʦʯʥʳʤʠ ʘʥʢʝʨʘʤʠ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʠʝ ʈʦʩʩʠʡʩʢʠʝ ʫʯʝʥʳʝ ʢʘʢ ɿ.ɻ. ʃʘʤʝʨʜʦʥʦʚ, ʊ.ʖ. ʍʘʰʠʨʦʚʘ, 

ʄ.ɸ. ɽʥʘʣʜʠʝʚʘ ʠ ʜʨʫʛʠʝ [3,4,5,6]. ʀʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʝʢʦʪʦʨʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, ʤʝʪʦʜʠʢʘ 

ʨʘʩʯʝʪʘ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ ʩ ʢʦʥʠʯʝʩʢʠʤ ʥʘʢʦʥʝʯʥʠʢʦʤ ʠ ʥʝʢʦʪʦʨʳʝ ʚʘʨʠʘʥʪʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ [7]. ɼʝʪʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘ. ʀʟʚʝʩʪʥʳ ʪʘʢʠʝ ʚʘʨʠʘʥʪʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠ-

ʤʝʥʝʥʠʷ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ ʢʘʢ ʧʨʦʪʠʚʦʦʧʦʣʟʥʝʚʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʫʩʠʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘ, ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʧʨʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʩʪʦʣʙʦʚ ʠ ʜʝʨʝʚʴʝʚ ʠ ʜʨʫʛʠʝ [8,9]. ɹʦʣʴʰʦʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʧʨʦʚʦʣʦʯʥʳʝ ʘʥʢʝʨʘ ʧʦʣʫʯʠʣʠ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʦʧʦʣʟʥʝʡ [10, 11, 12] 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʩʫʪʩʪʚʫʝʪ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʧʦʛʨʫʞʝʥʠʡ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʣʝʛʯʠʣʦ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʠ ʧʦʥʠʤʘʥʠʝ ʠʭ. 

ʈʝʰʝʥʠʝ. ʇʨʦʚʦʣʦʯʥʳʝ ʘʥʢʝʨʘ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʜʣʠʥʝ 

ʧʨʦʚʦʣʦʯʥʦʛʦ ʘʥʢʝʨʘ,  ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʣʦʢʠ, ʪʦʣʱʠʥʝ ʧʨʦʚʦʣʦʢʠ, ʬʦʨʤʝ ʥʘʢʦʥʝʯʥʠʢʘ, ʩʧʦʩʦʙʫ ʫʩʪʘ-

ʥʦʚʢʠ ʠ ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʧʨʦʚʦʣʦʯʥʦʛʦ ʘʥʢʝʨʘ ʦʥʠ ʙʳʚʘʶʪ: ʢʦʨʦʪʢʠʤʠ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ 

2-ʭ ʤʝʪʨʦʚ; ʩʨʝʜʥʠʤʠ, ʜʣʠʥʦʡ ʦʪ 2 ʜʦ 4 ʤʝʪʨʦʚ ʠ ʜʣʠʥʥʳʤʠ ʙʦʣʝʝ 4 ʤʝʪʨʦʚ. 

ʄʘʪʝʨʠʘʣʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʤʝʪʘʣʣ ʣʠʙʦ ʢʦʤʧʦʟʠʪʥʳʡ ʤʘʪʝʨʠʘʣ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝ-

ʨʠʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʩʪʘʣʴ, ʦʮʠʥʢʦʚʘʥʥʘʷ ʠ ʜʨʫʛʘʷ ʧʨʦʚʦʣʦʢʘ. ʊʦʣʱʠʥʘ ʧʨʦʚʦʣʦʢʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʡ. 

ʇʨʦʚʦʣʦʯʥʳʡ ʘʥʢʝʨ ʤʦʞʝʪ ʙʳʪʴ ʪʦʥʢʠʤ, ʩʨʝʜʥʠʤ ʠ ʪʦʣʩʪʳʤ. 

ʌʦʨʤʘ ʥʘʢʦʥʝʯʥʠʢʘ ʫ ʧʨʦʚʦʣʦʯʥʦʛʦ ʘʥʢʝʨʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ. ʀʟʚʝʩʪʥʳ ʧʨʦʚʦʣʦʯ-

ʥʳʝ ʘʥʢʝʨʘ ʩ ʢʦʥʠʯʝʩʢʠʤ ʥʘʢʦʥʝʯʥʠʢʦʤ, ʧʦʚʦʨʦʪʥʳʤʠ ʥʘʢʦʥʝʯʥʠʢʦʤ, ʟʦʥʪʠʢʦʚʳʤ ʠ ʜʨʫʛʠʤʠ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʥʘʜʝʞʥʳʤ ʥʘʢʦʥʝʯʥʠʢʦʤ ʷʚʣʷʝʪʩʷ ʢʦʥʠʯʝʩʢʠʡ. ʕʪʦʪ ʥʘʢʦʥʝʯʥʠʢ ʜʝʪʘʣʴʥʦ 

ʠʩʩʣʝʜʦʚʘʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʇʨʦʚʦʜʠʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʣʘʥʫ ɹ3 ɹʦʢʩʘ-ɹʝʥʢʠʥʘ, ʧʦʩʪʨʦʝʥʳ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ ʠ ʩʜʝʣʘʥ ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʧʦʩʪʨʦʝʥʥʳʭ ʤʦʜʝʣʝʡ. ʇʨʦʠʟʚʝʜʝʥʘ ʨʘʥʞʠʨʦʚʢʘ ʬʘʢʪʦʨʦʚ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʙʳʣʠ ʧʨʠʥʷʪʳ: ʜʠʘʤʝʪʨ, ʜʣʠʥʘ ʢʦʥʠʯʝʩʢʦʡ ʯʘʩʪʠ, ʛʣʫʙʠʥʘ ʧʦʛʨʫʞʝʥʠʷ 

ʢʦʥʫʩʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʥʷʪʦ ʚʳʜʝʨʛʠʚʘʶʱʝʝ ʫʩʠʣʠʝ. ɸʥʘʣʦʛʦʤ ʜʣʷ ʩʨʘʚʥʝʥʠʷ 

ʙʳʣʘ ʩʚʘʷ. 
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ʀʟʚʝʩʪʥʳ ʫʜʘʨʥʳʝ [6] ʠ ʚʠʙʨʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʫʩʪʘʥʦʚʢʠ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ, ʘ ʪʘʢʞʝ ʫʩʪʘ-

ʥʦʚʢʘ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ ʩʧʦʩʦʙʦʤ ʚʳʢʘʧʳʚʘʥʠʷ ʷʤ ʚ ʩʚʷʟʥʳʭ ʠ ʩʳʧʫʯʠʭ ʛʨʫʥʪʘʭ [13,14]. ɺʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʫʩʪʘʥʦʚʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʧʨʘʚʣʷʶʱʘʷ ʰʪʘʥʛʘ, ʚ ʢʦʪʦʨʫʶ ʧʨʦʩʦʚʳʚʘʝʪʩʷ ʧʨʦʚʦʣʦʢʘ. ʆʩʥʦʚ-

ʥʳʤ ʫʩʣʦʚʠʝʤ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ, ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩʠʣ ʘʢʪʠʚʥʳʭ ʠ ʩʠʣ ʨʝʘʢ-

ʪʠʚʥʳʭ. ʈʝʘʢʪʠʚʥʳʤʠ ʩʠʣʘʤʠ ʷʚʣʷʶʪʩʷ ʚʥʫʪʨʝʥʥʠʝ ʩʠʣʳ ʛʨʫʥʪʘ. 

 

 
ʈʠʩʫʥʦʢ 1. ʋʩʪʨʦʡʩʪʚʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ: 

1 ï ʧʨʦʚʦʣʦʯʥʳʡ  ʘʥʢʝʨ;   2 ï ʧʨʦʚʦʣʦʢʘ;   3 ï ʢʦʥʠʯʝʩʢʠʡ   ʥʘʢʦʥʝʯʥʠʢ;   4 ï ʥʘʧʨʘʚʣʷʶʱʘʷ   h ʪʘʥʛʘ; 

5 ï ʟʝʤʣʷ;  6 ï ʫʧʦʨ;  7 ï ʫʜʘʨʥʳʝ  ʤʦʣʦʪʳ;  8 ï ʪʝʣʝʩʢʦʧʠʯʝʩʢʘʷ ʨʫʢʦʷʪʢʘ;  9 ï ʰʘʨʥʠʨ;  10 ï ʦʧʦʨʘ;  

11 ï ʦʩʴ ʚʨʘʱʝʥʠʷ; 12 ï ʧʝʪʣʠ; 13 ï ʧʨʦʢʣʘʜʢʘ; 14 ï ʟʘʢʨʫʪʢʘ; 15 ï ʰʪʳʨʴ; ʘ) ʚʘʨʠʘʥʪ ʟʘʙʠʚʢʠ ʩ ʜʚʫʤʷ 

ʤʦʣʦʪʘʤʠ; ʙ) ʨʘʟʨʝʟ ɸ-ɸ ʥʘ ʨʠʩʫʥʢʝ 

 

 
ʈʠʩʫʥʦʢ 2 ï ɺʠʜ ʤʦʜʝʣʠ ʧʨʦʚʦʣʦʯʥʦʛʦ ʘʥʢʝʨʘ ʩ ʢʦʥʠʯʝʩʢʠʤ ʥʘʢʦʥʝʯʥʠʢʦʤ, 

ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʟ ʙʝʪʦʥʘ 

ɺʳʚʦʜʳ. 

ɸʚʪʦʨʦʤ ʧʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ, ʤʘʪʝʨʠʘʣʘ 

ʠ ʪʦʣʱʠʥʳ ʧʨʦʚʦʣʦʢʠ, ʩʧʦʩʦʙʘ ʫʩʪʘʥʦʚʢʠ, ʪʠʧʘ ʧʨʠʤʝʥʷʝʤʦʛʦ ʥʘʢʦʥʝʯʥʠʢʘ ʠ ʜʨʫʛʠʭ ʢʨʠʪʝʨʠʝʚ. ɺ 

ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʚʦʣʦʯʥʦʛʦ ʘʥʢʝʨʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʘʣʣ ʠʣʠ ʢʦʤʧʦ-

ʟʠʪʥʳʡ ʤʘʪʝʨʠʘʣ. ʇʨʠʚʝʜʝʥʳ ʩʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷ ʠ ʫʩʪʘʥʦʚʢʠ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ. ʇʦʜʨʦʙʥʦ 

ʦʧʠʩʘʥ ʩʧʦʩʦʙ ʫʩʪʘʥʦʚʢʠ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʫʜʘʨʥʳʭ ʤʦʣʦʪʦʚ. 
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ʥʘʢʦʥʝʯʥʠʢʘʤʠ. ʇʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʧʦ ʨʘʩʯʝʪʫ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦ-
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ʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʥʘʢʦʥʝʯʥʠʢʦʚ. ʇʨʠʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʧʨʘʢʪʠ-

ʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ ʢʘʢ ʚʘʨʠʘʥʪ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʥʞʝʥʝʨʥʳʭ ʰʧʘʣʝʨʥʳʭ ʩʠʩʪʝʤ ʠʥ-

ʪʝʥʩʠʚʥʦʤ ʛʦʨʥʦʤ ʩʘʜʦʚʦʜʩʪʚʝ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʝ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʚʦʣʦʯʥʳʡ ʘʥʢʝʨ, ʥʘʢʦʥʝʯʥʠʢ, ʢʦʥʫʩ, ʘʥʢʝʨ, ʰʧʘʣʝʨʘ, ʥʘʧʨʘʚʣʷʶʱʘʷ 

ʰʪʘʥʛʘ, ʫʜʘʨʥʳʡ ʤʦʣʦʪ. 
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Annotation 
New methods for fixing anti-erosion and anti-landslide structures with the help of wire anchor systems 

with conical and swivel tips have been developed and patented. A description of the theoretical aspects of the 

calculation of the bearing capacity of wire anchors with various tips is given. Various options for practical 

application are given and as an option for use in the construction of engineering trellis systems, intensive 

mountain gardening and viticulture. 
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ɺʚʝʜʝʥʠʝ. ɺʘʞʥʳʤ ʠ ʥʝʜʦʨʦʛʦʩʪʦʷʱʠʤ ʵʣʝʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʳʰʘʝʪ 

ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʤʥʦʛʠʭ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʷʚʣʷʶʪʩʷ ʘʥʢʝʨʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʥʢʝʨʦʚ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʚʘʡʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. ʆʜʥʘʢʦ, ʥʘʜʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʩʚʘʷ ʠʟʦʙʨʝʪʝʥʘ ʢʘʢ ʦʧʦʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʠ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤ [1,2,3]. ʀʩʧʦʣʴʟʦ-

ʚʘʪʴ ʩʚʘʶ ʚ ʢʘʯʝʩʪʚʝ ʘʥʢʝʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʥʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʥʝʵʢʦʥʦʤʠʯʥʦ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘ-

ʯʠ ʥʘʤʠ ʧʨʦʚʦʜʠʪʩʷ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ [3,4].  

ʊʘʢʠʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʫ ʤʘʣʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʚʘʡ, ʩʪʘʣʠ ʧʨʦʚʦʣʦʯ-

ʥʳʝ ʘʥʢʝʨʘ. ʅʘʤʠ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʦ ʨʷʜ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ ʠ ʤʝʪʦ-

ʜʠʢʠ ʠʭ ʨʘʩʯʝʪʦʚ [5,6]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ, ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʚʘʷʤʠ, ʦʩʥʦʚʘ-

ʥʘ ʥʘ ʪʦʤ, ʯʪʦ ʩʚʦʠʤ ʥʘʢʦʥʝʯʥʠʢʦʤ ʦʥʠ ʧʨʠʚʣʝʢʘʶʪ ʢ ʨʘʙʦʪʝ ʧʨʠʤʳʢʘʶʱʠʡ ʢ ʥʝʤʫ ʚʳʰʝʣʝʞʘʱʠʡ 

ʛʨʫʥʪ ʠ ʤʠʥʠʤʠʟʠʨʫʶʪ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʩʚʦʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʘ ʵʪʦ ʜʝʣʘʝʪ ʠʭ 

ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʵʢʦʥʦʤʠʯʥʝʝ, ʠʤʝʷ ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʫʶ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʚʳʜʝʨʛʠʚʘʥʠʠ [6,7].  

ʈʝʰʝʥʠʝ. ʇʨʦʚʦʣʦʯʥʳʝ ʘʥʢʝʨʘ ʠʤʝʶʪ ʜʚʘ ʵʣʝʤʝʥʪʘ: ʥʝʩʫʱʠʡ ʥʘʛʨʫʟʢʫ ʪʨʦʩ ʠ ʥʘʢʦʥʝʯʥʠʢ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʥʘʢʦʥʝʯʥʠʢʦʤ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ: ʟʦʥʪʠʢʦʚʳʝ, ʢʦʥʠʯʝʩʢʠʝ, ʧʦʚʦʨʦʪ-

ʥʳʝ ʠ ʜʨʫʛʠʝ [5]. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʦʩʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʘʣʣ ʠʣʠ ʧʦ-

ʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʘʢʦʥʝʯʥʠʢʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘ-

ʤʳʝ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʳʩʦʢʦʧʨʦʯʥʳʡ ʙʝʪʦʥ.  

ʉʠʣʘ ʚʳʜʝʨʛʠʚʘʥʠʷ ʈ1 ʩʚʘʡʥʦʛʦ ʘʥʢʝʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ 

 

Pᴆ1 + Gᴆ1 + Fᴆ1 = 0,      (1) 

ʛʜʝ ʈ1 ï ʩʠʣʘ, ʅ; G1 ï ʚʝʩ, ʅ; F1 ïʩʠʣʘ ʪʨʝʥʠʷ, ʅ. 

ʩʠʣʳ ʪʨʝʥʠʷ F1 ʧʨʠ ʚʳʜʝʨʛʠʚʘʥʠʠ  

 

 F1 =  uВfi Ͻl i = d́1Вfi Ͻl i  ,     (2) 

ʛʜʝ u  ╖ ʧʝʨʠʤʝʪʨ ʘʥʢʝʨʘ; d1  ╖ ʜʠʘʤʝʪʨ ʘʥʢʝʨʘ; fi  ╖ ʨʘʩʯʝʪʥʦʝ ʪʨʝʥʠʝ; l i  ╖ ʤʦʱʥʦʩʪʴ i ʩʣʦʷ ʛʨʫʥʪʘ, fi . 
 

ὖ1 = Ὃ1 + “Ὠ1ВὪὭϽὰὭ.      (3) 

 

ʉʠʣʘ ʚʳʜʝʨʛʠʚʘʥʠʷ ʈ2 ʧʨʦʚʦʣʦʯʥʦʛʦ ʘʥʢʝʨʘ ʨʘʚʥʳʥʘ: 

 

ὖᴆ2 + Ὃᴆ2 + Ὂᴆ2 = 0,     (4) 

ʛʜʝ ʈ2 ï ʩʠʣʘ ʚʳʜʝʨʛʠʚʘʥʠʷ ʧʨʦʚʦʣʦʯʥʦʛʦ ʘʥʢʝʨʘ, ʅ; G2 ï ʚʝʩ ʛʨʫʥʪʘ, ʅ; F2 ï ʩʠʣʘ ʪʨʝʥʠʷ, ʅ. 
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ʈʘʩʯʝʪ ʧʨʦʯʥʦʩʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʪʨʦʩʘ As, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 
ὖ2

ὃί
ὙϽ
‎ὧ ‎̃ 

‎ὲ 
,       (5) 

ʛʜʝ Ὑ  ╖ ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ; ‎ὧ ╖ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ; ‎ʚ ╖ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ, 
ʫʯʠʪʳʚʘʶʱʠʡ ʘʥʢʝʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ; ‎ὲ  ╖ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʸʞʥʦʩʪʠ. 

 

 
ʘ) ʙ) 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʳ ʢ ʨʘʩʯʝʪʫ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ:  

ʈ1 ï ʩʠʣʘ ʚʳʜʝʨʛʠʚʘʥʠʷ ʩʚʘʡʥʦʛʦ ʘʥʢʝʨʘ; Ὠ  ╖ ʜʠʘʤʝʪʨ ʩʚʘʡʥʦʛʦ ʘʥʢʝʨʘ; Ὢ1,Ὢ2,Ὢ3  ╖  ʫʜʝʣʴʥʦʝ ʩʣʦʝʚ 

ʛʨʫʥʪʘ; ὰ1,ὰ2,ὰ3  ╖  ʤʦʱʥʦʩʪʴ ʩʣʦʝʚ ʛʨʫʥʪʘ; ʈ2 ï ʩʠʣʘ ʚʳʜʝʨʛʠʚʘʥʠʷ ʠʟ ʛʨʫʥʪʘ ʧʨʦʚʦʣʦʯʥʦʛʦ ʘʥʢʝʨʘ; 

G1 ï ʚʝʩ ʧʨʦʚʦʣʦʯʥʦʛʦ ʘʥʢʝʨʘ; ὒ  ʛʣʫʙʠʥʘ ʟʘʛʣʫʙʣʝʥʠʷ ʧʨʦʚʦʣʦʯʥʦʛʦ ʘʥʢʝʨʘ; G2 ï ʚʝʩ ʧʦʜʥʠʤʘʝ-

ʤʦʛʦ ʛʨʫʥʪʘ; Ὀ  ʜʠʘʤʝʪʨ ʚʝʨʭʥʝʛʦ ʦʩʥʦʚʘʥʠʷ; ʘ ï ʩʭʝʤʘ ʢ ʨʘʩʯʝʪʫ ʦʙʳʯʥʦʛʦ ʘʥʢʝʨʘ; ʙ ï ʩʭʝʤʘ ʢ 

ʨʘʩʯʝʪʫ ʧʨʦʚʦʣʦʯʥʦʛʦ ʘʥʢʝʨʘ; 1 ï ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ; 2 ï ʩʚʘʡʥʳʡ ʘʥʢʝʨ; 3 ï ʢʦʥʫʩʥʳʡ ʥʘʢʦʥʝʯʥʠʢ; 

4 ï ʪʨʦʩ; 5 ï ʧʦʜʲʝʤʥʳʡ ʧʘʟʫʭ 

 

ʈʘʟʨʘʙʦʪʘʥʳ ʚʘʨʠʘʥʪʳ ʫʩʪʘʥʦʚʢʠ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ. ʇʨʦʚʦʣʦʯʥʳʡ ʘʥʢʝʨ ʩ ʥʘʢʦʥʝʯʥʠʢʦʤ 

ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʥʘʧʨʘʚʣʷʶʱʫʶ ʰʪʘʥʛʫ ʠ ʟʘʙʠʚʘʝʪʩʷ ʚ ʛʨʫʥʪ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʧʨʘʚʣʷʶʱʘʷ ʰʪʘʥʛʘ ʠʟʚʣʝʢʘ-

ʝʪʩʷ, ʘ ʧʨʦʚʦʣʦʯʥʳʡ ʘʥʢʝʨ ʦʩʪʘʝʪʩʷ ʚ ʛʨʫʥʪʝ [9,10,11]. ʇʨʠ ʟʘʙʠʚʢʝ ʰʪʘʥʛʠ ʦʧʝʨʘʪʦʨ ʫʜʘʨʷʝʪ ʦ ʥʠʞ-

ʥʠʡ ʫʧʦʨ. ʇʦ ʤʝʨʝ ʟʘʛʣʫʙʣʝʥʠʷ ʥʘʧʨʘʚʣʷʶʱʝʡ ʰʪʘʥʛʠ ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ ʫʧʦʨ ʧʦʜʥʠʤʘʶʪʩʷ ʚʚʝʨʭ 

[9]. ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʳ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʤʦʣʦʪʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʙʠʚʘʪʴ ʚ 

ʛʨʫʥʪ ʧʨʦʚʦʣʦʯʥʳʝ ʘʥʢʝʨʘ [10].  

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʥʘ ʛʦʨʥʦʤ:  

1 - ʦʪʢʦʩ; 2 - ʟʘʩʝʷʥʥʘʷ ʪʨʘʚʘ; 3 - ʩʦʣʦʤʘ ʠ ʜʨʫʛʦʡ ʧʨʠʨʦʜʥʳʡ ʤʘʪʝʨʠʘʣ;  

4 - ʧʣʝʪʝʥʘʷ ʩʝʪʢʘ; 5 - ʧʨʦʚʦʣʦʯʥʳʝ ʘʥʢʝʨʘ. 
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ɺʘʨʠʘʥʪʘʤʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ, ʷʚʣʷʝʪʩʷ ʟʘʢʨʝʧʣʝʥʠʝ ʧʨʦʪʠʚʦ-

ʵʨʦʟʠʦʥʥʳʭ ʠ ʧʨʦʪʠʚʦʦʧʦʣʟʥʝʚʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʦʚʦʣʦʯʥʳʤʠ ʘʥʢʝʨʘʤʠ, ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʟʘʙʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ [11], ʧʘʪʝʥʪ ʈʌ ˉ 2318096 [12].  

ʇʨʦʚʦʣʦʯʥʳʝ ʘʥʢʝʨʘ, ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʩʪʘʪʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʠ 

ʧʨʦʪʠʚʦʦʧʦʣʟʥʝʚʳʭ ʩʦʦʨʫʞʝʥʠʡ [12].  

ʇʨʦʚʦʣʦʯʥʳʝ ʘʥʢʝʨʘ ʥʘʡʜʫʪ ʙʦʣʴʰʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʛʦʨʥʦʤ ʜʝʣʝ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʤ ʠ ʛʠʜʨʦ-

ʪʝʭʥʠʯʝʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʣʷ ʘʥʢʝʨʦʚʢʠ ʦʪʢʦʩʥʳʭ ʢʨʝʧʣʝʥʠʡ ʟʘʱʠʪʥʳʭ ʜʘʤʙ ʥʘ ʨʝʢʘʭ ʠ ʜʨʫʛʠʭ 

ʮʝʣʝʡ [13,14,15 ], ʪʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʢʘʢ ʧʨʦʪʠʚʦʩʪʠ-

ʭʠʡʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʩʪʦʣʙʦʚ ʠ ʜʝʨʝʚʴʝʚ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʬʫʥʜʘʤʝʥʪʦʚ, ʧʨʠ ʟʘʢʨʝ-

ʧʣʝʥʠʠ ʦʪʢʦʩʥʳʭ ʢʨʝʧʣʝʥʠʡ ʥʘ ʜʘʤʙʘʭ ʠ ʪ.ʜ. [13,14]. 

ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʚʥʝʜʨʷʶʪʩʷ ʚ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʶ ʰʧʘʣʝʨʥʳʭ ʩʠʩʪʝʤ ʠʥʪʝʥʩʠʚʥʦʤ ʛʦʨʥʦʤ ʩʘʜʦʚʦʜʩʪʚʝ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʝ [6]. ɼʣʷ ʢʨʝʧʣʝʥʠʷ 

ʩʪʦʣʙʦʚ ʠ ʜʨʫʛʠʭ ʮʝʣʝʡ [15,16]. 

 

ɺʳʚʦʜʳ 

1.  ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʳ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʟʘʢʨʝʧʣʝʥʠʷ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʠ ʧʨʦʪʠʚʦ-

ʦʧʦʣʟʥʝʚʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʥʳʭ ʩʠʩʪʝʤ ʩ ʢʦʥʠʯʝʩʢʠʤ ʠ ʧʦʚʦʨʦʪʥʳʤʠ 

ʥʘʢʦʥʝʯʥʠʢʘʤʠ. 

2. ʇʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʧʦ ʨʘʩʯʝʪʫ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʚʦʣʦʯ-

ʥʳʭ ʘʥʢʝʨʦʚ ʩ ʨʘʟʣʫʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʥʘʢʦʥʝʯʥʠʢʦʚ. ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʚʘʨʠʘʥʪ ʩ ʢʦʥʫʩʥʳʤ ʥʘʢʦ-

ʥʝʯʥʠʢʦʤ.  

3. ʇʨʠʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ ʢʘʢ ʚʘʨʠʘʥʪ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʥʞʝʥʝʨʥʳʭ ʰʧʘʣʝʨʥʳʭ ʩʠʩʪʝʤ ʠʥʪʝʥʩʠʚʥʦʤ ʛʦʨʥʦʤ ʩʘʜʦʚʦʜʩʪʚʝ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʝ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʚʦʣʦʯʥʳʭ ʘʥʢʝʨʦʚ. 
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ȷȫȰȼȮɅ ɷ  3 

ȦȰȸȹȦȱɂȳɁȫ ȨȴȵȶȴȷɁ ȨȫȸȫȶȮȳȦȶȳȴȯ  

Ȯ ȭȴȴȸȫȻȳȮȽȫȷȰȴȯ ȳȦȹȰȮ 
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ɸʡʩʘʥʦʚ ɿ.ʄ.; 
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ʩʚʦʡʩʪʚʘ, ʩʢʦʨʦʩʪʴ ʤʦʣʦʢʦʦʪʜʘʯʠ, ʣʘʢʪʘʮʠʷ, ʛʦʣʰʪʠʥʩʢʘʷ ʧʦʨʦʜʘ. 
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ɺʚʝʜʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢʦʨʦʚ ʢ ʤʘʰʠʥʥʦʤʫ ʜʦʝʥʠʶ, ʪʦ ʝʩʪʴ ʧʨʠʛʦʜʥʦʩʪʴ ʚʳʤʝʥʠ ʢ ʚʳ-

ʜʘʠʚʘʥʠʶ ʩ ʧʦʤʦʱʴʶ ʜʦʠʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʚʳʤʝʥʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʝʥʳ 

ʚʣʠʷʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʧʦʨʦʜʘ, ʣʠʥʠʷ, ʙʳʢ-ʧʨʦʠʟʚʦʜʠʪʝʣʴ) ʠ ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʫʣʫʯʰʘʪʴʩʷ 

ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʢʘʢ ʚ ʦʪ-

ʜʝʣʴʥʦ ʚʟʷʪʦʤ ʤʦʣʦʯʥʦʤ ʩʪʘʜʝ, ʪʘʢ ʠ ʚ ʮʝʣʦʤ ʚʦ ʚʩʝʡ ʧʦʨʦʜʝ.  

ʇʨʠ ʯʠʩʪʦʧʦʨʦʜʥʦʤ ʨʘʟʚʝʜʝʥʠʠ ʞʠʚʦʪʥʳʭ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʚʝʜʫʱʠʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ. ʆʜʥʘʢʦ ʩʣʝ-

ʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʪʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʠʥʙʨʠʜʠʥʛʘ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʟʠʪʠʚʥʳʝ, ʥʦ ʠ 

ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ [1-9].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʩʪʝʧʝʥʝʡ ʠʥʙʨʠʜʠʥʛʘ ʥʘ ʧʨʦʜʫʢ-

ʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʚʳʤʝʥʠ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʛʦʣʰʪʠʥʩʢʠʭ ʢʦʨʦʚ ʧʝʨ-

ʚʦʪʝʣʦʢ.  

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ: 

1. ʠʟʫʯʝʥʠʝ ʫʜʦʷ ʟʘ ʣʘʢʪʘʮʠʶ, ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʠ ʙʝʣʢʘ, ʚʳʭʦʜ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ 

ʠ ʙʝʣʢʘ ʫ ʠʥʙʨʝʜʥʳʭ ʠ ʘʫʪʙʨʝʜʥʳʭ ʞʠʚʦʪʥʳʭ; 

2. ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʤʝʨʦʚ ʚʳʤʝʥʠ ʠ ʫʩʣʦʚʥʦʡ ʚʝʣʠʯʠʥʳ ʚʳʤʝʥʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ 

ʨʘʟʥʳʭ ʛʨʫʧʧ; 

3. ʩʨʘʚʥʝʥʠʝ ʠʥʙʨʝʜʥʳʭ ʠ ʘʫʪʙʨʝʜʥʳʭ ʢʦʨʦʚ ʧʦ ʩʢʦʨʦʩʪʠ ʤʦʣʦʢʦʦʪʜʘʯʠ ʠ ʠʥʜʝʢʩʫ ʚʳʤʝʥʠ. 

ʄʘʪʝʨʠʘʣ, ʤʝʪʦʜʳ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʠʥʙʨʝʜʥʳʝ ʠ 

ʘʫʪʙʨʝʜʥʳʝ ʜʦʯʝʨʠ ʛʦʣʰʪʠʥʩʢʠʭ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʐʘʨʢʠ 131184495, ʈʵʡ-ʄʘʨ ʃʝʜʞʝʥʜ 

139164598, ʇʘʡʣʦʪ 63811814, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʤʦʣʦʯʥʦʤ ʢʦʤʧʣʝʢʩʝ ʆʆʆ çɸʛʨʦ-ʉʦʶʟè ʏʝʛʝʤʩʢʦʛʦ 

ʨʘʡʦʥʘ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ.  

ʇʦʜʦʧʳʪʥʳʝ ʢʦʨʦʚʳ-ʧʝʨʚʦʪʝʣʢʠ ʣʘʢʪʠʨʦʚʘʣʠ ʚ 2022 ʛʦʜʫ, ʥʘʭʦʜʷʩʴ ʚ ʫʩʣʦʚʠʷʭ ʙʝʩʧʨʠʚʷʟʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʩ ʪʨʝʭʢʨʘʪʥʳʤ ʜʦʝʥʠʝʤ ʚ ʜʦʠʣʴʥʦʤ ʟʘʣʝ ʥʘ ʫʩʪʘʥʦʚʢʝ çʂʘʨʫʩʝʣʴè. 

ʅʘ ʤʦʣʦʯʥʦʤ ʢʦʤʧʣʝʢʩʝ ʆʆʆ çɸʛʨʦ-ʉʦʶʟè ʧʨʠʤʝʥʷʝʪʩʷ ʝʞʝʜʥʝʚʥʳʡ ʢʦʥʪʨʦʣʴ ʫʜʦʷ ʠ ʝʞʝʤʝ-

ʩʷʯʥʳʡ ʢʦʥʪʨʦʣʴ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʠ ʙʝʣʢʘ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘʪʦʨʘ ʤʦʣʦʢʘ çʂʣʝʚʝʨ-2è. 

ʇʨʦʤʝʨʳ ʙʨʘʣʠ ʥʘ 2-3 ʤʝʩʷʮʝ ʣʘʢʪʘʮʠʠ ʟʘ 1-1,5 ʯʘʩʘ ʜʦ ʥʘʯʘʣʘ ʫʪʨʝʥʥʝʡ ʜʦʡʢʠ. 

ʋʩʣʦʚʥʫʶ ʚʝʣʠʯʠʥʫ ʚʳʤʝʥʠ ʦʧʨʝʜʝʣʷʣʠ ʫʤʥʦʞʝʥʠʝʤ ʦʙʭʚʘʪʘ ʚʳʤʝʥʠ ʥʘ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ 

ʛʣʫʙʠʥʳ ʧʝʨʝʜʥʠʭ ʠ ʟʘʜʥʠʭ ʯʝʪʚʝʨʪʝʡ ʚʳʤʝʥʠ. 

ɺʩʝ ʧʦʜʦʧʳʪʥʳʝ ʠʥʙʨʝʜʥʳʝ ʞʠʚʦʪʥʳʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʥʙʨʠʜʠʥʛʘ, ʙʳʣʠ ʨʘʩʧʨʝʜʝ-

ʣʝʥʳ ʚ ʛʨʫʧʧʳ ï ʙʣʠʟʢʦʛʦ ʠʥʙʨʠʜʠʥʛʘ (ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʙʨʠʜʠʥʛʘ ʧʦ ʰʢʘʣʝ ɼ.ɸ. ʂʠʩʣʦʚʩʢʦʛʦ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 12,5 ʜʦ 25,0%) ʠ ʫʤʝʨʝʥʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ (ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʙʨʠʜʠʥʛʘ ʧʦ ʰʢʘʣʝ 

ɼ.ɸ. ʂʠʩʣʦʚʩʢʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1,55 ʜʦ 12,4%).  

ʉʦʙʨʘʥʥʳʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʝʨʚʠʯʥʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʦʙʨʘʙʦʪʘʥ ʤʝʪʦʜʦʤ ʚʘʨʠʘ-

ʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ [10]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʨʘʟʥʳʭ ʛʨʫʧʧ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ 

ʨʘʟʣʠʯʠʡ ʧʦ ʦʩʥʦʚʥʳʤ ʩʝʣʝʢʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʘʤ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 - ʇʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʥʙʨʠʜʠʥʛʘ 

ʇʦʢʘʟʘʪʝʣʴ 
ɽʜ. 

ʠʟʤ. 

ɸʫʪʙʨʠʜʠʥʛ 

n=207 

ɹʣʠʟʢʠʡ  

ʠʥʙʨʠʜʠʥʛ n=50 

ʋʤʝʨʝʥʥʳʡ  

ʠʥʙʨʠʜʠʥʛ n=49 

ʋʜʦʡ ʟʘ ʣʘʢʪʘʮʠʶ ʢʛ 8504Ñ88 8839Ñ163 9081Ñ156 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ ʚ ʤʦʣʦʢʝ % 3,84Ñ0,01 3,82Ñ0,03 3,80Ñ0,03 

ɺʳʭʦʜ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʢʛ 326,6Ñ2,9 337,6Ñ5,2 345,1Ñ5,5 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ % 3,09Ñ0,01 3,07Ñ0,02 3,04Ñ0,04 

ɺʳʭʦʜ ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ ʢʛ 262,8Ñ1,9 271,4Ñ4,2 276,1Ñ4,7 

ʄʦʣʦʢʦ ʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʡ ʞʠʨʥʦʩʪʠ ʢʛ 8300Ñ87 8600Ñ146 8809Ñ175 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1 ʜʘʥʥʳʭ, ʥʘʠʙʦʣʴʰʠʤ ʫʜʦʝʤ ʟʘ ʣʘʢʪʘʮʠʶ ʭʘʨʘʢʪʝʨʠʟʦʚʘ-

ʣʠʩʴ ʢʦʨʦʚʳ-ʧʝʨʚʦʪʝʣʢʠ ʛʨʫʧʧʳ ʫʤʝʨʝʥʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ, ʫ ʢʦʪʦʨʳʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ 
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ʘʫʪʙʨʝʜʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 577 ʢʛ, ʠʣʠ ʥʘ 6,8% (ʨ>0,99) ʠ ʚʳʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ʙʣʠʟʢʦʛʦ ʠʥ-

ʙʨʠʜʠʥʛʘ ʥʘ 242 ʢʛ, ʠʣʠ ʥʘ 2,7% (ʨ <0,95). ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʤʦʣʦʢʘ ʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʡ ʞʠʨʥʦʩʪʠ ʧʨʝ-

ʚʦʩʭʦʜʩʪʚʦ ʫʤʝʨʝʥʥʦʠʥʙʨʝʜʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʜ ʘʫʪʙʨʝʜʥʳʤʠ ʠ ʙʣʠʟʢʦʠʥʙʨʝʜʥʳʤʠ ʩʦʩʪʘʚʠʣʦ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, 509 ʢʛ, ʠʣʠ 6,1% (ʨ>0,99) ʠʣʠ 2,4% (ʨ <0,95). 

ʇʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʣʦʢʘ ï ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʠ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ, ʣʫʯʰʠʤʠ 

ʙʳʣʠ ʘʫʪʙʨʝʜʥʳʝ ʞʠʚʦʪʥʳʝ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʚʰʠʝ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʠʥʙʨʝʜʥʳʭ ʛʨʫʧʧ, ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 0,02-0,04% (ʨ <0,95) ʠ 0,02-0,05% (ʨ<0,95). 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘʠʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʟʘ ʣʘʢʪʘʮʠʶ ʧʨʦʠʟʚʝʣʠ ʫʤʝʨʝʥʥʦʠʥ-

ʙʨʝʜʥʳʝ ʞʠʚʦʪʥʳʝ ï 345,1 ʢʛ, ʯʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʘʫʪʙʨʝʜʥʳʭ ʩʚʝʨʩʪʥʠʮ ʥʘ 18,5 ʢʛ, ʠʣʠ ʥʘ 5,7% 

(ʨ>0,99) ʠ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʙʣʠʟʢʦʠʥʙʨʝʜʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 7,5 ʢʛ, ʠʣʠ ʥʘ 2,2% (ʨ <0,95). 

ʇʦ ʚʳʭʦʜʫ ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ ʥʘʙʣʶʜʘʣʘʩʴ ʘʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ, ʢʦʛʜʘ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʫʤʝ-

ʨʝʥʥʦ-ʠʥʙʨʝʜʥʳʭ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʥʘʜ ʘʫʪʙʨʝʜʥʳʤʠ ʠ ʙʣʠʟʢʦʠʥʙʨʝʜʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʩʦʩʪʘʚʠʣʦ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 13,3 ʢʛ, ʠʣʠ 5,1% (ʨ>0,99) ʠ 4,7 ʢʛ, ʠʣʠ 1,7% (ʨ <0,95). 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʤʝʥʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ ʠʟʫʯʘʣʠ ʧʦ 

ʧʨʦʤʝʨʘʤ ʚʳʤʝʥʠ, ʚʟʷʪʳʤ ʟʘ 1-1,5 ʜʦ ʥʘʯʘʣʘ ʜʦʝʥʠʷ ʞʠʚʦʪʥʳʭ (ʪʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2 ï ʇʨʦʤʝʨʳ ʚʳʤʝʥʠ ʠʥʙʨʝʜʥʳʭ ʠ ʘʫʪʙʨʝʜʥʳʭ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ 

ʇʦʢʘʟʘʪʝʣʴ 
ɽʜ. 

ʠʟʤ. 

ɸʫʪʙʨʠʜʠʥʛ 

n=207 

ɹʣʠʟʢʠʡ  

ʠʥʙʨʠʜʠʥʛ n=50 

ʋʤʝʨʝʥʥʳʡ  

ʠʥʙʨʠʜʠʥʛ n=49 

ʐʠʨʠʥʘ ʚʳʤʝʥʠ ʩʤ 30,1Ñ0,2 30,7Ñ0,4 31,6Ñ0,5 

ɼʣʠʥʘ ʚʳʤʝʥʠ ʩʤ 36,5Ñ0,3 37,3Ñ0,7 39,3Ñ0,7 

ʆʙʭʚʘʪ ʚʳʤʝʥʠ ʩʤ 109,8Ñ0,9 112,1Ñ1,9 116,9Ñ2,1 

ɻʣʫʙʠʥʘ ʧʝʨʝʜʥʠʭ ʯʝʪʚʝʨʪʝʡ ʚʳʤʝʥʠ ʩʤ 28,7Ñ0,2 29,2Ñ0,5 29,6Ñ0,4 

ɻʣʫʙʠʥʘ ʟʘʜʥʠʭ ʯʝʪʚʝʨʪʝʡ ʚʳʤʝʥʠ ʩʤ 30,8Ñ0,3 31,4Ñ0,4 31,9Ñ0,3 

ɼʣʠʥʘ ʧʝʨʝʜʥʠʭ ʩʦʩʢʦʚ ʚʳʤʝʥʠ ʩʤ 6,8Ñ0,07 7,0Ñ0,11 7,2Ñ0,12 

ɼʠʘʤʝʪʨ ʧʝʨʝʜʥʠʭ ʩʦʩʢʦʚ ʚʳʤʝʥʠ ʩʤ 2,5Ñ0,02 2,6Ñ0,06 2,7Ñ0,05 

ɼʣʠʥʘ ʟʘʜʥʠʭ ʩʦʩʢʦʚ ʚʳʤʝʥʠ ʩʤ 6,0Ñ0,05 6,1Ñ0,09 6,3Ñ0,13 

ɼʠʘʤʝʪʨ ʟʘʜʥʠʭ ʩʦʩʢʦʚ ʚʳʤʝʥʠ ʩʤ 2,3Ñ0,02 2,3Ñ0,04 2,4Ñ0,04 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʝʨʝʜʥʠʤʠ ʩʦʩʢʘʤʠ ʩʤ 17,2Ñ0,1 17,4Ñ0,02 17,6Ñ0,02 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʘʜʥʠʤʠ ʩʦʩʢʘʤʠ ʩʤ 11,3Ñ0,1 11,5Ñ0,1 12,0Ñ0,2 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʝʨʝʜʥʠʤʠ ʠ ʟʘʜʥʠʤʠ 

ʩʦʩʢʘʤʠ 
ʩʤ 11,2Ñ0,1 11,2Ñ0,2 11,4Ñ0,2 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʜʥʘ ʚʳʤʝʥʠ ʜʦ ʟʝʤʣʠ ʩʤ 52,5Ñ0,3 52,2Ñ0,9 51,3Ñ0,7 

ʋʩʣʦʚʥʘʷ ʚʝʣʠʯʠʥʘ ʚʳʤʝʥʠ ʜʤ
2
 32,7Ñ0,4 34,0Ñ0,7 35,9Ñ0,8 

 

ʆʪʨʘʞʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2 ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ ʥʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ 

ʙʦʣʴʰʠʥʩʪʚʫ ʧʨʦʤʝʨʦʚ ʚʳʤʝʥʠ ʤʝʞʜʫ ʞʠʚʦʪʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʫʤʝʨʝʥ-

ʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ ʥʘ ʠʭ ʦʪʮʦʚ, ʠ ʘʫʪʙʨʝʜʥʳʤʠ ʢʦʨʦʚʘʤʠ-ʧʝʨʚʦʪʝʣʢʘʤʠ. ʇʨʠ ʵʪʦʤ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʫʤʝ-

ʨʝʥʥʦʠʥʙʨʝʜʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʜ ʘʫʪʙʨʝʜʥʳʤʠ ʩʦʩʪʘʚʠʣʦ ʧʦ ʰʠʨʠʥʝ ʚʳʤʝʥʠ 5,0% (ʨ>0,99), ʜʣʠʥʝ ʚʳ-

ʤʝʥʠ ï 7,7% (ʨ>0,999), ʦʙʭʚʘʪʫ ʚʳʤʝʥʠ -6,5% (ʨ>0,99), ʛʣʫʙʠʥʝ ʧʝʨʝʜʥʠʭ ʯʝʪʚʝʨʪʝʡ ʚʳʤʝʥʠ ï 3,1% 

(ʨ>0,95), ʛʣʫʙʠʥʝ ʟʘʜʥʠʭ ʯʝʪʚʝʨʪʝʡ ʚʳʤʝʥʠ ï 3,6% (ʨ>0,99), ʜʣʠʥʝ ʧʝʨʝʜʥʠʭ ʠ ʟʘʜʥʠʭ ʩʦʩʢʦʚ ï 5,8 ʠ 

5,0% (ʨ>0,95 - 0,99), ʜʠʘʤʝʪʨʫ ʧʝʨʝʜʥʠʭ ʠ ʟʘʜʥʠʭ ʩʦʩʢʦʚ ï 8,0% (ʨ>0,999) ʠ 4,3% (ʨ>0,95). 

ɾʠʚʦʪʥʳʝ ʠʟ ʛʨʫʧʧʳ ʙʣʠʟʢʦʛʦ ʠʥʙʨʠʜʠʥʛʘ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʚʝʨʩʪʥʠʮ ʠʟ ʘʫʪʙʨʝʜʥʦʡ ʛʨʫʧʧʳ ʧʦ 

ʠʟʫʯʘʝʤʳʤ ʧʨʦʤʝʨʘʤ ʚʳʤʝʥʠ ʥʘ 1,2-4,0%, ʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩʨʘʚʥʝʥʠʷ ʙʳ-

ʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳ (ʨ <0,95). 

ʇʦʩʢʦʣʴʢʫ ʥʘʠʙʦʣʴʰʠʤʠ ʧʨʦʤʝʨʘʤʠ ʚʳʤʝʥʠ ʦʪʣʠʯʘʣʠʩʴ ʢʦʨʦʚʳ-ʧʝʨʚʦʪʝʣʢʠ ʛʨʫʧʧʳ ʫʤʝʨʝʥ-

ʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ, ʪʦ ʠ ʫʩʣʦʚʥʘʷ ʚʝʣʠʯʠʥʘ ʚʳʤʝʥʠ ʫ ʥʠʭ ʙʳʣʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʘʫʪʙʨʝʜʥʳʭ ʠ ʙʣʠʟʢʦʠʥ-

ʙʨʝʜʥʳʭ ʩʚʝʨʩʪʥʠʮ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 3,2 ʜʤ
2
, ʠʣʠ ʥʘ 9,8% (ʨ>0,999) ʠ 1,9 ʜʤ

2 
ʠʣʠ 5,6% (ʨ <0,95). 

ʆ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ ʚʳʤʝʥʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʨʘʟʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘ 2-3 ʤʝʩʷʮʝ 

ʣʘʢʪʘʮʠʠ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 3. 
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ʊʘʙʣʠʮʘ 3 - ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʚʳʤʝʥʠ ʠʥʙʨʝʜʥʳʭ  

ʠ ʘʫʪʙʨʝʜʥʳʭ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ 

ʉʪʝʧʝʥʴ ʠʥʙʨʠʜʠʥʛʘ n 

ʇʦʢʘʟʘʪʝʣʴ 

ʩʫʪʦʯʥʳʡ 

ʫʜʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʜʦʝʥʠʷ, ʤʠʥ. 

ʩʢʦʨʦʩʪʴ ʤʦʣʦʢʦ-

ʦʪʜʘʯʠ, ʢʛ/ʤʠʥ. 

ʠʥʜʝʢʩ ʚʳ-

ʤʝʥʠ, % 

ɸʫʪʙʨʠʜʠʥʛ 207 36,9Ñ0,4 21,1Ñ0,2 1,75Ñ0,02 41,9Ñ0,2 

ɹʣʠʟʢʠʡ ʠʥʙʨʠʜʠʥʛ 50 38,5Ñ0,8 21,5Ñ0,5 1,79Ñ0,04 42,8Ñ0,6 

ʋʤʝʨʝʥʥʳʡ ʠʥʙʨʠʜʠʥʛ 49 39,7Ñ0,6 21,8Ñ0,4 1,82Ñ0,02 43,5Ñ0,4 

 

ʀʟ ʪʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ ʫ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʛʨʫʧʧʳ ʫʤʝʨʝʥʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ ʚʝʣʠʯʠʥʘ ʩʫʪʦʯ-

ʥʦʛʦ ʫʜʦʷ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʘʫʪʙʨʝʜʥʦʡ ʛʨʫʧʧʳ ʥʘ 2,8 ʢʛ, ʠʣʠ ʥʘ 7,6% (ʨ>0,999) ʠ ʙʦʣʴʰʝ, ʯʝʤ 

ʫ ʙʣʠʟʢʦʠʥʙʨʝʜʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 1,2 ʢʛ, ʠʣʠ ʥʘ 3,1% (ʨ <0,95). 

ʇʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʦʝʥʠʷ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʛʨʫʧʧʘʤʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʩʦʩʪʘʚʠʣʠ 

1,4-3,3% ʠ ʦʢʘʟʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳʤʠ (ʨ <0,95). 

ʅʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ʤʦʣʦʢʦʦʪʜʘʯʠ ʦʪʣʠʯʘʣʠʩʴ ʫʤʝʨʝʥʥʦʠʥʙʨʝʜʥʳʝ ʞʠʚʦʪʥʳʝ, ʫ ʢʦʪʦʨʳʭ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ ʘʫʪʙʨʝʜʥʳʭ ʠ ʙʣʠʟʢʦʠʥʙʨʝʜʥʳʭ ʩʚʝʨʩʪʥʠʮ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 

0,07ʢʛ/ʤʠʥ, ʠʣʠ 4,0% (ʨ>0,95) ʠ 0,03 ʢʛ/ʤʠʥ, ʠʣʠ 1,7% (ʨ <0,95). 

ʃʫʯʰʠʤ ʠʥʜʝʢʩʦʤ ʚʳʤʝʥʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʫʤʝʨʝʥʥʦʠʥʙʨʝʜʥʳʝ ʞʠʚʦʪʥʳʝ, ʧʨʝʚʦʩʭʦʜʩʪʚʦ 

ʢʦʪʦʨʳʭ ʥʘʜ ʩʚʝʨʩʪʥʠʮʘʤʠ ʘʫʪʙʨʝʜʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʦ 1,6 ʘʙʩ.%, ʠʣʠ 3,8% (ʨ>0,999), ʥʘʜ ʩʚʝʨʩʪ-

ʥʠʮʘʤʠ ʙʣʠʟʢʦʠʥʙʨʝʜʥʦʡ ʛʨʫʧʧʳ ï 0,7 ʘʙʩ.%, ʠʣʠ 1,6% (ʨ <0,95). 

ɺʳʚʦʜʳ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʢʦʨʦʚʳ ʧʝʨʚʦʪʝʣʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʫʤʝʨʝʥʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ, ʧʨʝʚʦʩ-

ʭʦʜʠʣʠ ʩʚʝʨʩʪʥʠʮ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʙʣʠʟʢʦʛʦ ʠʥʙʨʠʜʠʥʛʘ ʠ ʘʫʪʙʨʠʜʠʥʛʘ, ʧʦ ʫʜʦʶ ʟʘ ʣʘʢʪʘʮʠʶ, 

ʚʳʭʦʜʫ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʠ ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 2,7-6,8%, 2,2-5,7%, 1,7-5,1%; 

2. ʥʘʠʙʦʣʴʰʝʡ ʫʩʣʦʚʥʦʡ ʚʝʣʠʯʠʥʦʡ ʚʳʤʝʥʠ, ʨʘʚʥʦʡ 35,9 ʜʤ
2
 ʦʪʣʠʯʘʣʠʩʴ ʞʠʚʦʪʥʳʝ ʫʤʝʨʝʥʥʦ-

ʠʥʙʨʝʜʥʦʡ ʛʨʫʧʧʳ, ʫ ʢʦʪʦʨʳʭ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʮ ʠʟ ʜʨʫʛʠʭ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ, ʥʘ 5,6-9,8%; 

3. ʣʫʯʰʝʡ ʩʢʦʨʦʩʪʴʶ ʤʦʣʦʢʦʦʪʜʘʯʠ ʠ ʠʥʜʝʢʩʦʤ ʚʳʤʝʥʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʦʨʦʚʳ-ʧʝʨʚʦʪʝʣʢʠ 

ʛʨʫʧʧʳ ʫʤʝʨʝʥʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ, ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʢʦʪʦʨʳʭ ʥʘʜ ʩʚʝʨʩʪʥʠʮʘʤʠ ʘʫʪʙʨʝʜʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘ-

ʚʠʣʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 4,0 ʠ 3,8%, ʥʘʜ ʞʠʚʦʪʥʳʤʠ ʙʣʠʟʢʦʠʥʙʨʝʜʥʦʡ ʛʨʫʧʧʳ ï 1,7 ʠ 1,6%. 
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ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʨʘʥʳ ʙʳʣʦ ʠ ʦʩʪʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ, ʫʣʫʯʰʝʥʠʝ ʝʛʦ ʢʘʯʝʩʪʚʘ ʠ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʦʣʦʢʘ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʧʦʛʦʣʦʚʴʷ, ʪʘʢ ʠ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ, ʢʦʪʦʨʦʝ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʨʘʱʠʚʘ-

ʥʠʷ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʢʦʨʦʚ [1, 2, 3, 15]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ ʤʦʣʦʯʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ 

ʨʝʘʣʠʟʫʝʪʩʷ ʥʝ ʧʦʣʥʦʩʪʴʶ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʩʦʭʨʘʥʥʦʩʪʠ, ʵʥʝʨʛʠʠ ʨʦʩʪʘ, ʬʫʥʢʮʠʠ ʨʘʟ-

ʤʥʦʞʝʥʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚʘʞʥʦ ʩʦʟʜʘʪʴ ʘʜʝʢʚʘʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʚ ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. ʉ ʫʯʝ-

ʪʦʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʨʘʟʚʠʪʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ [4, 5, 6, 

7, 8]. 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʨʘʩʭʦʜʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʯʪʦ ʫʜʦʨʦʞʘʝʪ ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʠ ʩʦʢʨʘʱʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨʥʦʛʦ 

ʤʦʣʦʢʘ [9, 10]. ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦ ʥʦʨʤʝ ʚʳʧʦʡʢʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ 

ʨʝʤʦʥʪʥʦʤʫ ʤʦʣʦʜʥʷʢʫ ʚ ʤʦʣʦʯʥʳʡ ʧʝʨʠʦʜ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʨʘʮʠʦʥʝ ʢʦʨʤʣʝʥʠʷ ʪʝʣʷʪ ʧʨʝʩʪʘʨ-

ʪʝʨʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ ʩ ʫʯʝʪʦʤ ʫʨʦʚʥʷ ʨʝʘʣʠʟʘʮʠʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦ ʤʦ-

ʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ [11, 12, 13, 14]. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʢʦʨʨʝʢ-

ʮʠʷ ʥʦʨʤʳ ʚʳʧʦʡʢʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʦʪ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚ-

ʥʳʭ ʢʦʨʦʚ ʘʢʪʫʘʣʴʥʘ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʛʦʣʰʪʠʥ-

ʩʢʦʡ ʧʦʨʦʜʳ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʟʘʜʘʯʘ:  

- ʠʟʫʯʠʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʚʦʪʝʣʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤʳ ʚʳʧʦʡʢʠ ʮʝʣʴʥʦʛʦ 

ʤʦʣʦʢʘ ʚ ʧʝʨʠʦʜ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʪʝʣʷʪʘ (ʪʝʣʢʠ) ʩ ʧʝʨʠʦʜʘ ʥʦʚʦʨʦʞ-

ʜʝʥʥʦʩʪʠ ʜʦ ʦʢʦʥʯʘʥʠʷ ʧʝʨʚʦʡ ʣʘʢʪʘʮʠʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ ʯʠʩʣʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝ-

ʣʷʪ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ ʧʦ 12 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ɺ ʧʝʨʚʳʡ ʜʝʥʴ ʞʠʟ-

ʥʠ ʪʝʣʷʪʘ ʚʩʝʭ ʛʨʫʧʧ ʧʦʣʫʯʘʣʠ ʤʦʣʦʟʠʚʦ ʧʦ 2,5 ʢʛ ʜʚʫʢʨʘʪʥʦ. ʉʦ 2 ʧʦ 5 ʜʝʥʴ ʚʢʣʶʯʠʪʝʣʴʥʦ ʪʝʣʷʪʘʤ 

ʚʳʧʘʠʚʘʣʠ ʤʦʣʦʟʠʚʦ ʚ ʜʦʟʝ 3 ʢʛ ʜʚʫʢʨʘʪʥʦ. ʉ 6 ʜʥʷ ʪʝʣʷʪ ʧʝʨʝʚʦʜʠʣʠ ʥʘ ʩʙʦʨʥʦʝ ʮʝʣʴʥʦʝ ʤʦʣʦʢʘ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʦʣʦʯʥʦʛʦ ʧʝʨʠʦʜʘ 60 ʜʥʝʡ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʪʝʣʷʪ ʧʦʣʫʯʘʣʘ ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ 

5 ʢʛ ʚ ʜʝʥʴ, ʚʩʝʛʦ ï 300 ʢʛ, ʢʘʢ ʧʨʠʥʷʪʦ ʚ ʭʦʟʷʡʩʪʚʝ. ʆʧʳʪʥʘʷ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʪʝʣʷʪ ʧʦʣʫʯʘʣʘ ʮʝʣʴʥʦʝ 

ʤʦʣʦʢʦ 6 ʢʛ ʚ ʜʝʥʴ, ʚʩʝʛʦ ï 360 ʢʛ. ʆʧʳʪʥʘʷ ʚʪʦʨʘʷ ʛʨʫʧʧʘ ʪʝʣʷʪ, ʧʦʣʫʯʘʣʘ ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ 7 ʢʛ ʚ 

ʜʝʥʴ, ʚʩʝʛʦ ï 420 ʢʛ. ɺʩʝ ʪʝʣʷʪʘ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʢʦʨʤʣʝʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ.  

ɺʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʪʝʣʦʢ ʠʟʫʯʝʥʳ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ ʚʦʟʨʘʩʪ ʧʨʦʷʚʣʝʥʠʷ 

ʧʦʣʦʚʦʛʦ ʮʠʢʣʘ, ʚʦʟʨʘʩʪ ʠ ʞʠʚʘʷ ʤʘʩʩʘ ʧʨʠ ʧʝʨʚʦʤ ʦʩʝʤʝʥʝʥʠʠ, ʧʨʦʮʝʥʪ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ ʚ ʧʝʨ-

ʚʫʶ ʧʦʣʦʚʫʶ ʦʭʦʪʫ. ʆʩʝʤʝʥʝʥʠʝ ʪʝʣʦʢ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ ʧʨʦʚʦʜʠʣʠ ʨʝʢʪʦʮʝʨʚʠʢʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʨʤʳ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʦʛʣʘʩʥʦ ʧʣʘʥʫ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʩʦ 

ʩʪʘʜʦʤ. ʇʣʦʜʦʪʚʦʨʥʦʩʪʴ ʦʩʝʤʝʥʝʥʠʷ ʫʪʦʯʥʷʣʠ ʋɿʀ-ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʥʘ ʙʝʨʝʤʝʥʥʦʩʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʘʧʧʘʨʘʪʘ KAIXIN-5200 VET ʯʝʨʝʟ 30 ʜʥʝʡ ʧʦʩʣʝ ʦʩʝʤʝʥʝʥʠʷ. ʊʝʯʝʥʠʝ ʨʦʜʦʚ, ʚʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʦʪʝ-

ʣʘ, ʞʠʚʘʷ ʤʘʩʩʘ ʪʝʣʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʟʦʦʪʝʭʥʠʠ. 

ɺʝʩʴ ʧʦʣʫʯʝʥʥʳʡ ʮʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʙʨʘʙʦʪʘʥ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠ-

ʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ, ʧʨʠʥʷʪʳʤ ʚ ʙʠʦʣʦʛʠʠ ʠ ʟʦʦʪʝʭʥʠʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Microsoft 

Excel. 

ʇʦ ʜʘʥʥʳʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʟʨʘʩʪʘ, ʧʨʦʷʚʣʝʥʠʷ ʧʦʣʦʚʦʛʦ ʮʠʢʣʘ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʦ 10,20Ñ0,67 ʤʝʩʷʮʝʚ, ʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 8,63Ñ0,45 ʤʝʩʷʮʝʚ, ʚʦ 2 ʦʧʳʪ-

ʥʦʡ ʛʨʫʧʧʝ ï 8,57Ñ0,55 ʤʝʩʷʮʝʚ (ʪʘʙʣ. 1).  

ɺʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʪʝʣʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 14,4 ʤʝʩʷʮʘ, 

ʯʪʦ ʥʘ 1,2 ʤʝʩʷʮʘ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʠ ʥʘ 1,1 ʤʝʩʷʮʘ ʙʦʣʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ɾʠʚʘʷ ʤʘʩʩʘ ʧʨʠ ʧʝʨʚʦʤ ʦʩʝʤʝʥʝʥʠʠ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 385,9Ñ7,15 ʢʛ, ʯʪʦ ʥʘ 2,6 ʢʛ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʪʝʣʦʢ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠ ʥʘ 

3,3 ʢʛ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʪʝʣʦʢ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ ʞʠʚʦʡ ʤʘʩʩʳ ʪʝʣʦʢ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʥʘ 2,6 ʠ 3,3 ʢʛ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʪʝʣʦʢ 1 ʠ 2 ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʭʦʪʷ, ʚʦʟʨʘʩʪ ʠʭ ʧʨʠ 

ʧʝʨʚʦʤ ʦʩʝʤʝʥʝʥʠʠ ʥʘ 1,2 ʤʝʩʷʮʘ ʙʦʣʴʰʝ.  
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ʊʘʙʣʠʮʘ 1 ï ʈʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʣʦʢ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ (ʄÑm) 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ-1 ʦʧʳʪʥʘʷ-2 

ʂʦʣʠʯʝʩʪʚʦ, ʛʦʣʦʚ 12 12 12 

ɺʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ, ʤʝ-

ʩʷʮʝʚ 
14,4Ñ0,35 13,2Ñ0,26

* 
13,3Ñ0,23

* 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʨʠ ʧʝʨʚʦʤ ʦʩʝʤʝʥʝʥʠʠ, ʢʛ 385,9Ñ7,15 388,5Ñ4,82 389,2Ñ6,23 

ʆʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ, ʛʦʣ.% ʧʦ ʧʦʣʦʚʳʤ ʦʭʦʪʘʤ, ʚ ʪ.ʯ. 

ʚ ʧʝʨʚʫʶ 6/50,0 7/58,3 7/58,3 

ʚʦ ʚʪʦʨʫʶ 3/25,0 4/33,3 4/33,3 

ʚ ʪʨʝʪʴʶ 3/25,0 1/8,4 1/8,4 

ɺʩʝʛʦ ʦʧʣʦʜʦʪʚʦʨʠʣʦʩʴ  100,0 100,0 100,0 

ʀʥʜʝʢʩ ʦʩʝʤʝʥʝʥʠʷ 1,75 1,50 1,50 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʜʥʝʡ 291,5°6,20 284,8°4,50 285,2°5,15 

ɺʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʦʪʝʣʘ, ʤʝʩʷʮʝʚ 24,10°0,24 22,7°0,22 22,8°0,15 

 

ʆʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʧʦ ʧʦʣʦʚʳʤ ʦʭʦʪʘʤ ʚ 1 ʧʦʣʦʚʫʶ ʦʭʦʪʫ ʩʦʩʪʘʚʠʣʘ: ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʧʣʦʜʦʪʚʦʨʥʦ ʦʩʝʤʝʥʠʣʦʩʴ 50% ʪʝʣʦʢ, ʯʪʦ ʥʘ 8,3% ʤʝʥʴʰʝ, ʯʝʤ ʫ ʪʝʣʦʢ 1 ʠ 2 ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʫ ʢʦʪʦ-

ʨʳʭ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ ʚ ʧʝʨʚʫʶ ʧʦʣʦʚʫʶ ʦʭʦʪʫ ʩʦʩʪʘʚʠʣʘ 58,3%. ɺʩʝʛʦ ʧʣʦʜʦʪʚʦʨʥʦ ʦʩʝʤʝʥʠʣʦʩʴ 

ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʧʦ ʢʘʞʜʦʡ ʛʨʫʧʧʝ 100% ʪʝʣʦʢ. ʆʜʥʘʢʦ, ʠʥʜʝʢʩ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʫ ʞʠ-

ʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 0,25 ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʫ ʞʠʚʦʪʥʳʭ 1 ʠ 2 ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ.  

 

ʊʘʙʣʠʮʘ 2 ï ʊʝʯʝʥʠʝ ʨʦʜʦʚ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʧʝʨʚʦʪʝʣʦʢ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ  

ʢʦʥʪʨʦʣʴʥʘʷ  ʦʧʳʪʥʘʷ-1 ʦʧʳʪʥʘʷ-2 

ʂʦʣʠʯʝʩʪʚʦ ʛʦʣʦʚ 12 12 12 

ɾʠʚʘʷ ʤʘʩʩʘ ʥʝʪʝʣʝʡ ʧʝʨʝʜ ʦʪʝʣʦʤ, ʢʛ 526,17Ñ7,20 548,20Ñ5,25
* 

550,31Ñ4,78
* 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʦʜʦʚ, ʯ 6,42Ñ1,32 4,63Ñ0,97
* 

4,58Ñ0,72
* 

ɺ ʪʦʤ ʯʠʩʣʝ ʦʪʜʝʣʝʥʠʝ ʧʦʩʣʝʜʘ, ʯ 5,20Ñ0,48 2,82Ñ0,36
* 

2,75Ñ0,27
* 

ʊʨʫʜʥʳʝ ʨʦʜʳ,% 8,33 - - 

ʆʢʦʥʯʘʥʠʝ ʠʥʚʦʣʶʮʠʠ ʤʘʪʢʠ, ʜʥʝʡ 39,2Ñ2,63 30,7Ñ1,95
* 

29,8Ñ1,75
* 

ɾʠʚʘʷ ʤʘʩʩʘ ʪʝʣʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʢʛ 37,6Ñ2,58 39,3Ñ1,84 39,4Ñ2,11 

ʇʦʣʫʯʝʥʦ ʪʝʣʷʪ, ʛʦʣʦʚ 12 12 12 

 

ɺʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʦʪʝʣʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 24,10Ñ0,24 ʤʝʩʷʮʘ, ʯʪʦ ʥʘ 1,40 ʤʝʩʷʮʝʚ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʠ ʥʘ 1,30 ʤʝʩʷʮʘ ʙʦʣʴʰʝ, ʯʝʤ ʚʦ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ. ʈʘʟʥʠʮʘ ʚ ʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧʘʭ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʈ>0,05. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʧʨʦʜʫʢ-

ʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ, ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʪʝʯʝʥʠʷ ʨʦʜʦʚ 

(ʪʘʙʣ. 2). 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʝʯʝʥʠʷ ʨʦʜʦʚ ʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 4,63 ʯ, ʯʪʦ ʥʘ 0,05 ʯ ʙʦʣʴʰʝ, 

ʯʝʤ ʚʦ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʠ ʥʘ 1,79 ʯ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʠʭ ʩʚʝʨʩʪʥʠʮ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʇʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʦʪʜʝʣʝʥʠʷ ʧʦʩʣʝʜʘ ʫ ʧʝʨʚʦʪʝʣʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 5,20 ʯ, ʯʪʦ ʥʘ 2,38 ʯ ʙʦʣʴ-

ʰʝ, ʯʝʤ ʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʠ ʥʘ 2,45 ʯ ʙʦʣʴʰʝ, ʯʝʤ ʚʦ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ.  

ʋ ʦʜʥʦʡ ʧʝʨʚʦʪʝʣʢʠ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʠʩʴ ʪʨʫʜʥʳʝ ʨʦʜʳ, ʚʳʨʘʞʝʥʥʳʝ ʩʣʘʙʳʤʠ 

ʩʭʚʘʪʢʘʤʠ ʠ ʧʦʪʫʛʘʤʠ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 8,33%. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʥʚʦʣʶʮʠʷ ʤʘʪʢʠ ʫ ʧʝʨʚʦʪʝʣʦʢ 2 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 29,8 ʜʥʝʡ, ʯʪʦ ʥʘ 0,9 ʜʥʷ ʤʝʥʴʰʝ, ʯʝʤ ʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʠ ʥʘ 9,4 ʜʥʝʡ 

ʤʝʥɹh ʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʈ<0,05. ɾʠʚʘʷ ʤʘʩʩʘ ʪʝʣʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʝʨʚʦ-

ʪʝʣʦʢ 1 ʠ 2 ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘ 1,7 ʠ 1,6 ʢʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʪʝʣʷʪ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʝʨʚʦ-

ʪʝʣʦʢ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  

ɺʳʚʦʜʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʚʦʩʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʝʣʦʢ ʠ ʧʝʨʚʦʪʝʣʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʤʦʣʦʯʥʳʡ ʧʝʨʠʦʜ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ ʮʝʣʴ-

ʥʦʝ ʤʦʣʦʢʦ ʚ ʢʦʣʠʯʝʩʪʚʝ 360 ʢʛ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʝʩʪʘʨʪʝʨʥʳʤ ʠ ʩʪʘʨʪʝʨʥʳʤ ʢʦʤʙʠʢʦʨʤʦʤ, ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ 
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ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ ʚ ʧʝʨʚʫʶ ʧʦʣʦʚʫʶ ʦʭʦʪʫ ʥʘ 8,3%, ʩʦʢʨʘʱʘʝʪ ʚʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʦʪʝʣʘ ʥʘ 1,4 ʤʝʩʷʮʘ, 

ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʦʜʦʚ ʥʘ 179 ʯʘʩʘ, ʦʪʜʝʣʝʥʠʷ ʧʦʩʣʝʜʘ ʥʘ 2,38 

ʯʘʩʘ, ʠʥʚʦʣʶʮʠʠ ʤʘʪʢʠ ʥʘ 8,5 ʜʥʝʡ. 
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ɸʥʥʦʪʘʮʠʷ 

 ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥʳ ʨʦʩʪ ʠ ʦʧʣʘʪʘ ʢʦʨʤʘ ʧʨʠʨʦʩʪʦʤ ʞʠʚʦʡ ʤʘʩʩʳ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʩʠʤʤʝʥ-

ʪʘʣʴʩʢʠʭ ʧʦʤʝʩʥʳʭ ʙʳʯʢʦʚ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʪʠʧʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʞʠʚʦʡ ʤʘʩʩʦʡ ʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʠʤʤʝʥʪʘʣ ʭ ʛʦʣʰʪʠʥʩʢʠʝ ʙʳʯʢʠ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ 3-ʭ ʤʝʩʷʯʥʦʤ ʚʦʟ-

ʨʘʩʪʝ 2,1 ʠ ʥʘ 2,5%, ʚ 6-ʤʝʩ. ï ʥʘ 2,8 ʠ 7,4%, ʚ 9-ʤʝʩ. ï ʥʘ 4,2 ʠ 9,3%, ʚ 12-ʤʝʩ. ï ʥʘ 3,6 ʠ 9,3%, ʚ 15-

ʤʝʩ. ï ʥʘ 3,4 ʠ 8,9% ʠ ʚ 18 ʤʝʩʷʮʝʚ ï ʥʘ 3,3% ʠ ʥʘ 8,1% ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦʣʫʢʨʦʚʥʳʭ ʠ ʯʠʩʪʦʧʦʨʦʜʥʳʭ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʦʧʣʘʪʦʡ ʢʦʨʤʘ ʦʪʣʠʯʘʣʠʩʴ ʙʳʯʢʠ ʚʪʦʨʦʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʟʘʪʨʘʪʠʣʠ 6,39 ʕʂɽ, ʯʪʦ ʥʘ 4,0 ʙʦʣʴʰʝ, ʯʝʤ ʫ ʧʦʣʫʢʨʦʚʥʳʭ ʠ ʥʘ 

8,8% ʕʂɽ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʯʠʩʪʦʧʦʨʦʜʥʳʭ. 
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Annotation 
The article studies the growth and payment of feed by the increase in live weight of Holstein Simmen-

tal crossbred bulls of various genotypes. It was found that simmental Holstein bulls of the second generation 

were characterized by a higher live weight, which were 2.1% at 3 months of age and 2.5% at 6 months. by 

2.8 and 7.4%, in 9 months. by 4.2 and 9.3%, in 12 months. by 3.6 and 9.3%, in 15 months. by 3.4 and 8.9% 

and at 18 months 3.3% and 8.1% outperformed half-breeds and purebred, respectively. Studies have shown 

that the second generation bulls were distinguished by a higher feed payment, which spent 6.39 EKE per 1 

kg of gain, which is 4.0 more than in half-breeds and 8.8% EKE less than in purebred ones. 

Keywords: feed payment, growth, live weight, crossbreeds, Holstein, Simmental breeds. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʦʣʫʯʘ-

ʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʢʨʫʧʥʳʭ ʧʣʝʤʝʥʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʎʝʥʪʨʘʣʴʥʦ-ʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ ʩʪʨʘʥʳ, ʥʦ ʠ ʚ ʈʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʘʭ [1-3]. 
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ɺ ʈʝʩʧʫʙʣʠʢʝ ʀʥʛʫʰʝʪʠʷ ʧʨʦʚʦʜʠʪʩʷ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʢʦʨʦʚ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ ʛʦʣʰʪʠʥʩʢʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʝʥʳ ʜʦʩʪʘ-

ʪʦʯʥʦ ʙʦʣʴʰʦʝ ʧʦʛʦʣʦʚʴʝ ʧʦʤʝʩʥʳʭ ʞʠʚʦʪʥʳʭ [4-6]. 

ʄʝʞʜʫ ʪʝʤ, ʚ ʫʩʣʦʚʠʷʭ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʥʝʪ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʚʣʠʷʥʠʝ ʛʦʣʰʪʠʥʦʚ 

ʢʨʘʩʥʦ-ʧʸʩʪʨʦʡ ʤʘʩʪʠ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʥʷʢʘ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʠ ʦʧʣʘʪʳ ʢʦʨʤʘ ʙʳʯʢʦʚ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʝ ʟʦʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɾʠʚʘʷ ʤʘʩʩʘ ʞʠʚʦʪʥʳʭ ʚʩʝʛʜʘ ʧʨʠʚʣʝʢʘʣʘ ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʭ ʠ 

ʧʨʘʢʪʠʢʦʚ ʢʘʢ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʙʱʝʛʦ ʨʘʟʚʠʪʠʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʢʘʞʜʦʡ ʧʦʨʦʜʳ ʢʨʫʧʥʦ-

ʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘʡʜʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʞʠʚʦʡ ʤʘʩʩʳ, ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʥʘʩʣʝʜʫʝʤʦ-

ʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ [7-9]. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʧʨʠʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ɾʠʚʘʷ ʤʘʩʩʘ ʙʳʯʢʦʚ, ʢʛ,ʍ̀°mx 

ɺʦʟʨʘʩʪ,  

ʧʝʨʠʦʜʳ 

ʇʦʨʦʜʘ, ʧʦʨʦʜʥʦʩʪʴ 

ʩʠʤʤʝʥʪʘʣʴʩʢʘʷ 
ʩʠʤʤʝʥʪʘʣʴʩʢʘʷ ³  

ʛʦʣʰʪʠʥʩʢʘʷ, F1 

ʩʠʤʤʝʥʪʘʣʴʩʢʘʷ ³  

ʛʦʣʰʪʠʥʩʢʘʷ, F2 

ʄʘʩʩʘ, ʧʨʠ ʨʦʞʜʝʥʠʠ 32,6°1,66 30,5°1,91 29,0°2,4 

3 94,8°0,71 95,2°0,84 97,2°1,2 

6 163,5°1,65 170,7°1,92 175,6°2,10 

9 224,4°0,95 235,4°1,03 245,4°1,2 

12 288,0°0,89 304,0°0,91 315,0°0,99 

15 354,2°0,80 373,2°0,90 386,0°1,09 

18 424,1°0,69 444,0°0,75 458,7°0,85 

  

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʞʠʚʦʡ ʤʘʩʩʦʡ ʦʪʣʠʯʘʣʠʩʴ ʫ ʩʠʤʤʝʥʪʘʣ ʭ ʛʦʣ-

ʰʪʠʥʩʢʠʝ ʙʳʯʢʠ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ 3-ʭ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ 2,1 ʠ ʥʘ 2,5%, ʚ 6-ʤʝʩ. ʥʘ 2,8 ʠ 

7,4%, ʚ 9-ʤʝʩ. ʥʘ 4,2 ʠ 9,3%, ʚ 12-ʤʝʩ. ʥʘ 3,6 ʠ 9,3%, ʚ 15-ʤʝʩ. ʥʘ 3,4 ʠ 8,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʝʚʦʩʭʦ-

ʜʠʣʠ ʧʦʣʫʢʨʦʚʥʳʭ ʠ ʯʠʩʪʦʧʦʨʦʜʥʳʭ. ɺ 18- ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ Ĳ-ʢʨʦʚʥʳʝ ʙʳʯʢʠ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʥʘ 

8,1% ʠʣʠ ʥʘ 34,6ʢʛ (ʈ>0,999), ʧʨʝʚʦʩʭʦʜʠʣʠ ʯʠʩʪʦʧʦʨʦʜʥʳʭ, ʘ ʠʭ ʧʦʣʫʢʨʦʚʥʳʝ ʩʚʝʨʩʪʥʠʢʠ ʧʦ ʜʘʥʥʦ-

ʤʫ ʧʦʢʘʟʘʪʝʣʶ ʟʘʥʠʤʘʣʠ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʝʜʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʞʠʚʦʪʥʳʭ- ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʞʠʚʦʪʥʳʝ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʨʘʩʪʫʪ ʧʨʠ ʚʩʝʭ ʜʨʫʛʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʨʤʦʚ ʥʘ ʝʜʠ-

ʥʠʮʫ ʧʨʠʨʦʩʪʘ ʪʨʘʪʷʪ ʤʝʥʴʰʝ, ʯʝʤ ʞʠʚʦʪʥʳʝ, ʢʦʪʦʨʳʝ ʨʘʩʪʫʪ ʤʝʜʣʝʥʥʦ [10-12]. 

ʇʨʠ ʵʪʦʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʞʠʚʘʷ ʤʘʩʩʘ ʧʦʢʘʟʳʚʘʝʪ ʦʙʱʝʝ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʤʘ, ʫʧʠʪʘʥʥʦʩʪʴ, ʥʦ 

ʧʦʢʘʟʘʪʝʣʝʤ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʷʚʣʷʝʪʩʷ ʢʨʘʪʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ, 

ʨʝʟʫʣʴʪʘʪʳ, ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 - ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʦʩʪʘ ʙʳʯʢʦʚ 

ʇʦʨʦʜʘ,  

ʧʦʨʦʜʥʦʩʪʴ 

ɺʦʟʨʘʩʪ, ʧʝʨʠʦʜʳ 

ʧʨʠ  

ʨʦʞʜʝʥʠʠ 
3 6 9 12 15 18 

ʂʨʘʩʥʘʷ ʩʪʝʧʥʘʷ 1 2,90  5,01 6,88 8,83 10,86 13,0 

ʂʨʘʩʥʘʷ ʩʪʝʧʥʘʷ ³  

ʛʦʣʰʪʠʥʩʢʘʷ, F1 
1 3,11 5,59 7,71 9,96 12,23 14,55 

ʂʨʘʩʥʘʷ ʩʪʝʧʥʘʷ ³  

ʛʦʣʰʪʠʥʩʢʘʷ, F2 
1 3,35 6,05 8,46 10,86 13,31 15,81 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʠʤʤʝʥʪʘʣʴ-

ʩʢʠʝ ʧʦʤʝʩʥʳʝ ʙʳʯʢʠ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʫ ʢʦʪʦʨʳʭ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 6-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʞʠʚʘʷ 

ʤʘʩʩʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 6,05 ʨʘʟʘ, ʫ ʯʠʩʪʦʧʦʨʦʜʥʳʭ - 5,01 ʨʘʟʘ, ʘ ʧʦʣʫʢʨʦʚʥʳʝ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʟʘ-

ʥʠʤʘʣʠ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ (5,59 ʨʘʟʘ). ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ, ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 18-

ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʞʠʚʘʷ ʤʘʩʩʘ ʪʝʣʘ Ĳ-ʢʨʦʚʥʳʭ ʧʦʤʝʩʥʳʭ ʙʳʯʢʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 15,81 ʨʘʟʘ, ʯʪʦ 

ʥʘ 8,6% ʚʳʰʝ, ʯʝʤ ʫ ʧʦʤʝʩʝʡ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʥʘ 21,6% ʯʝʤ ʫ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʚʝʨʩʪʥʠʢʦʚ. 

ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʚʩʝʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʝʥʦʪʠʧʘ ʩʢʦʨʦʩʪʴ ʨʦʩ-

ʪʘ ʚʳʰʝ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 6-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʟʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ. 
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ɹʳʯʢʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʚ ʤʦʣʦʯʥʳʡ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 6-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟ-

ʨʘʩʪ ʧʦʣʫʯʘʣʠ 370 ʢʛ ʤʦʣʦʢʘ ʮʝʣʴʥʦʛʦ ʠ 720 ʢʛ ʩʥʷʪʦʛʦ. ʉʝʥʘ, ʩʠʣʦʩʘ, ʩʚʝʢʣʳ ʢʦʨʤʦʡ ʠ ʢʦʨʤʦʚʳʭ 

ʩʤʝʩʝʡ ʙʳʣʦ ʩʢʦʨʤʣʝʥʦ 128, 200, 120 ʠ 195 ʢʛ, ʯʪʦ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮʘʭ ʩʦʩʪʘʚʣʷʝʪ 

83, 46, 20 ʠ 174 ʕʂɽ. ɺʩʝʛʦ ʟʘ 6 ʤʝʩʷʮʝʚ ʤʦʣʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʦ ʟʘʪʨʘʯʝʥʦ ʚ ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʦʛʦ 

ʙʳʯʢʘ 503 ʕʂɽ. ɺʩʝʛʦ ʙʳʣʦ ʧʦʪʨʝʙʣʝʥʦ ʢʦʨʤʦʚ ʚ 2746 ʕʂɽ.  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʧʣʘʪʘ ʢʦʨʤʘ ʙʳʯʢʘʤʠ ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 ï ʆʧʣʘʪʘ ʢʦʨʤʘ ʧʨʠʨʦʩʪʦʤ ʙʳʯʢʦʚ ʨʘʟʥʳʭ ʛʝʥʦʪʠʧʦʚ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 18 ʤʝʩʷʮʝʚ 

ʇʦʨʦʜʘ, ʧʦʨʦʜʥʦʩʪʴ 
ɾʠʚʘʷ ʤʘʩʩʘ ʧʨʠ 

ʨʦʞʜʝʥʠʠ, ʢʛ 

ʇʨʠʨʦʩʪ ʟʘ ʚʝʩʴ 

ʧʝʨʠʦʜ ʚʳʨʘʱʠ-

ʚʘʥʠʷ, ʢʛ 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʨʠ 

ʩʥʷʪʠʠ ʩ ʦʪʢʦʨʤʘ, 

ʢʛ 

ʀʟʨʘʩʭʦʜʦʚʘʥʦ ʧʦ 

1 ʢʛ ʧʨʠʨʦʩʪʘ, 

ʕʂɽ 

ʉʠʤʤʝʥʪʘʣʴʩʢʘʷ  32,6 391,5 424,1 7,01 

ʉʠʤʤʝʥʪʘʣʴʩʢʘʷ ³ 

ʛʦʣʰʪʠʥʩʢʘʷ, F1 
32,0 412,0 444,0 6,66 

ʉʠʤʤʝʥʪʘʣʴʩʢʘʷ ³ 

ʛʦʣʰʪʠʥʩʢʘʷ, F2 
29,0 429,7 458,7 6,39 

 

 
  

 ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3, ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʨʠ-

ʨʦʩʪʦʤ ʤʘʩʩʳ ʪʝʣʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ Ĳ-ʢʨʦʚʥʳʝ ʩʠʤʤʝʥʪʘʣʴʩʢʘʷ ³ ʛʦʣʰʪʠʥʩʢʘʷ ʧʦʤʝʩʥʳʝ ʙʳʯʢʠ, ʫ 

ʢʦʪʦʨʳʭ ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 429,7 ʢʛ, ʯʪʦ ʥʘ 4,2% ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦʣʫʢʨʦʚʥʳʭ ʠ ʥʘ 9,7% 

ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʚʝʨʩʪʥʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʧʦʜʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʠ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʧʨʠ ʩʥʷʪʠʠ ʩ ʦʪʢʦʨʤʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʝʝ ʚʳ-

ʩʦʢʦʡ ʦʧʣʘʪʦʡ ʢʦʨʤʘ ʦʪʣʠʯʘʣʠʩʴ ʙʳʯʢʠ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʟʘʪʨʘʪʠʣʠ 6,39 

ʕʂɽ, ʯʪʦ ʥʘ 4,0 ʙʦʣʴʰʝ, ʯʝʤ ʫ ʧʦʣʫʢʨʦʚʥʳʭ ʠ ʥʘ 8,8% ʕʂɽ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʯʠʩʪʦʧʦʨʦʜʥʳʭ. 

ɸʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʳʯʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ ʩʠʤʤʝʥʪʘʣʴ-

ʩʢʠʭ ʢʦʨʦʚ ʩ ʛʦʣʰʪʠʥʩʢʠʤʠ ʙʳʢʘʤʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʞʠʚʦʡ ʤʘʩʩʦʡ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʦʩʪʘ ʠ ʦʧʣʘ-

ʪʦʡ ʢʦʨʤʘ ʧʨʠʨʦʩʪʦʤ ʞʠʚʦʡ ʤʘʩʩʳ. 
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ʢʘʨʦʚ, ʆ.ʆ. ɻʝʪʦʢʦʚ, ʐ.ɹ. ʍʘʰʝʛʫʣʴʛʦʚ//ʄʘʪ. ʄʝʞʜ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. çɻʝʥʦʤʠʢʘ ʞʠʚʦʪʥʳʭ ʠ ʙʠʦ-

ʪʝʭʥʦʣʦʛʠʠè, ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʇʨʦʛʨʘʤʤʳ çʇʨʠʦʨʠʪʝʪ-2030è, ʄʘʭʘʯʢʘʣʘ, 2021.- ʉ.29-37. 
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ɸʥʥʦʪʘʮʠʷ 

ɺʳʷʚʣʝʥʳ ʚʥʫʪʨʠʧʦʨʦʜʥʳʝ ʪʠʧʦʚʳʝ ʦʪʣʠʯʠʷ ʢʦʤʧʘʢʪʥʦʛʦ ʪʠʧʘ ʞʠʚʦʪʥʳʭ. ʀʟʫʯʝʥʳ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʨʦʩʪʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʷʩʥʦʩʪʠ ʚ ʦʥʪʦʛʝʥʝʟʝ ʫ ʨʘʟʣʠʯʥʳʭ ʚʥʫʪʨʠʧʦʨʦʜʥʳʭ ʪʠʧʦʚ ʞʠʚʦʪʥʳʭ, 

ʩʦʨʪʦʚʦʡ ʩʦʩʪʘʚ ʪʫʰʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʚʦʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠʤʝʣʠ ʠ ʧʦʤʝʩʠ 

ʙʳʢʦʚ ʤʷʩʥʳʭ ʧʦʨʦʜ ʩ ʢʦʨʦʚʘʤʠ ʢʨʘʩʥʦʡ ʩʪʝʧʥʦʡ ʧʦʨʦʜʳ. ʈʘʩʩʤʦʪʨʝʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʩʢʦʪʘ ʤʷʩʥʳʭ ʧʦʨʦʜ ʠ ʠʭ ʧʦʤʝʩʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʨʦʜʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʯʠʩʪʦʧʦʨʦʜʥʦʝ ʨʘʟʚʝʜʝʥʠʝ, ʩʢʨʝʱʠʚʘʥʠʝ, 

ʧʦʤʝʩʥʳʝ ʞʠʚʦʪʥʳʝ, ʫʣʫʯʰʘʶʱʘʷ ʧʦʨʦʜʘ, ʚʥʫʪʨʠʧʦʨʦʜʥʳʝ ʪʠʧʦʚʳʝ ʦʪʣʠʯʠʷ. 
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Annotation 

Intrabreed typical differences of the compact type of animals were revealed. The intensity of growth, 

the formation of meat in ontogenesis in various intrabreed types of animals, and the varietal composition of 

the carcass were studied. It is shown that crossbreeds of bulls of meat breeds with cows of the red steppe 
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breed also had their own individual characteristics of development. The economic efficiency of growing cat-

tle of meat breeds and their crosses is considered. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʠ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʛʦʣʦʚʴʝ ʠ ʧʦʚʳʰʘʝʪʩʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʪʨʝʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʘʭ 

ʠ ʛʦʚʷʜʠʥʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʫʜʦʚʣʝʪʚʦʨʝʥʘ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ʉʦʛʣʘʩʥʦ ʥʘ-

ʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʤ ʥʦʨʤʘʤ ʧʠʪʘʥʠʷ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʘʭ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 85 ʢʛ ʥʘ 

ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ. ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʩʢʦʪʦʚʦʜʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʚʳʧʦʣʥʠʪʴ ʟʘ-

ʜʘʯʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʩʝʣʝʥʠʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ï ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʦʚʷ-

ʜʠʥʦʡ.  

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʚʷʜʠʥʳ, ʥʘʨʷʜʫ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ 

ʤʷʩʥʳʭ ʧʦʨʦʜ, ʙʦʣʴʰʦʝ ʤʝʩʪʦ ʦʪʚʦʜʠʪʩʷ ʧʦʣʫʯʝʥʠʶ ʧʦʤʝʩʝʡ, ʩʦʯʝʪʘʶʱʠʭ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʠ ʙʳʢʦʚ 

ʤʷʩʥʳʭ ʧʦʨʦʜ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʦʚʷʜʠʥʳ 

ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ ʤʦʣʦʜʥʷʢʘ, ʦʩʦʙʝʥʥʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʷʩʥʳʭ ʧʦʨʦʜ ʠ ʠʭ 

ʧʦʤʝʩʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʩ ʤʝʩʪʥʳʤ ʤʦʣʦʯʥʳʤ ʩʢʦʪʦʤ, ʢ ʢʘʢʦʤʫ ʦʪʥʦʩʠʪʩʷ ʢʨʘʩʥʘʷ 

ʩʪʝʧʥʘʷ ʧʦʨʦʜʘ [2, ʩ. 243]. 

ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʤʷʩʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ ʦʧʨʘʚ-

ʜʳʚʘʝʪ ʩʝʙʷ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʷʩʥʳʭ 

ʧʦʨʦʜ, ʪʘʢʠʭ ʢʘʢ: ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʧʝʣʦʩʪʴ, ʙʦʣʴʰʘʷ ʤʘʩʩʘ ʚʦ ʚʟʨʦʩʣʦʤ ʩʦʩʪʦʷʥʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝ-

ʰʝʚʳʭ ʛʨʫʙʳʭ ʢʦʨʤʦʚ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʦʨʥʳʭ ʧʘʩʪʙʠʱ, ʚʳʩʦʢʠʝ ʧʠʱʝʚʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʛʦʚʷʜʠʥʳ [1]. 

ʆʪ ʚʳʙʦʨʘ ʧʦʨʦʜʳ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠ ʦʢʫʧʘʝʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʵʪʦʤʫ ʚʦ 

ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʩ ʚʳʩʦʢʦʨʘʟʚʠʪʳʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʚʷʜʠʥʳ ʠʩʧʦʣʴʟʫʶʪ ʪʷ-

ʞʝʣʦʚʝʩʥʳʝ ʧʦʨʦʜʳ ʤʷʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʪʦʣʴʢʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʧʦʣʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʛʦʚʷʜʠʥʫ ʚ 

16-18 - ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ.  

çɺ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʚ 2022 ʛʦʜʫ, ʧʦ ʜʘʥʥʳʤ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʪʘʪʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʷʩʘ ʩʢʦʪʘ 

ʠ ʧʪʠʮʳ ʥʘ ʫʙʦʡ ʚ ʞʠʚʦʤ ʚʝʩʝ ʚʦ ʚʩʝʭ ʢʘʪʝʛʦʨʠʷʭ ʭʦʟʷʡʩʪʚ ʩʦʩʪʘʚʠʣʦ 129,7 ʪʳʩ. ʪʦʥʥ, ʠʣʠ 103,5% ʢ 

ʫʨʦʚʥʶ 2021 ʛʦʜʘ. 

ʆʨʛʘʥʠʟʦʚʘʥʥʳʤ ʩʝʢʪʦʨʦʤ, ʢʫʜʘ ʦʪʥʦʩʷʪʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʨʝʩʪʴʷʥʩʢʠʝ 

(ʬʝʨʤʝʨʩʢʠʝ) ʭʦʟʷʡʩʪʚʘ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʧʨʦʠʟʚʝʜʝʥʦ ʧʦʯʪʠ 59% ʦʪ ʦʙʱʝʛʦ ʦʙʲ-

ʝʤʘ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʤʷʩʘ ʩʢʦʪʘ ʠ ʧʪʠʮʳ ʥʘ ʫʙʦʡ ʚ ʞʠʚʦʤ ʚʝʩʝ. 

ʅʘ ʭʦʟʷʡʩʪʚʘ ʥʘʩʝʣʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 41% ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʚ ʂɹʈ ʤʷʩʘ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦ ʚʠʜʘʤ ʤʷʩʘ, ʪʦ ʚ ʩʨʝʜʥʝʤ ʥʘ ʧʪʠʮʫ ʧʨʠʭʦʜʠʪʩʷ ʩʚʳʰʝ 46,5%, ʥʘ 

ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ï ʙʦʣʝʝ 42%, ʦʚʮʳ ʠ ʢʦʟʳ ʩʦʩʪʘʚʣʷʶʪ ʧʦʨʷʜʢʘ 9%, ʩʚʠʥʴʠ ʠ ʧʨʦʯʝʝ ʤʷʩʦ ï 

ʩʚʳʰʝ 2%è [9]. 

ɺ ʧʦʨʦʜʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʚʳʩʦʢʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʥʠʤʘʝʪ ʩʢʨʝʱʠʚʘʥʠʝ ʠʤʧʦʨʪʥʳʭ 

ʧʦʨʦʜ ʩ ʤʝʩʪʥʳʤʠ. ʇʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʚʦʟʥʠʢʘʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʢʦʪʦʨʘʷ ʨʘʩʰʠʨʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʙʦʨʘ ʠ ʬʦʨʤʠʨʫʝʪ ʥʦʚʳʝ ʪʠʧʳ ʞʠʚʦʪʥʳʭ. ɺ ʫʩʣʦʚʠʷʭ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʜʣʷ ʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʳʢʠ ʛʝʨʝʬʦʨʜʩʢʦʡ ʠ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʧʦʨʦʜ. 

ʉʨʝʜʠ ʞʠʚʦʪʥʳʭ ʵʪʠʭ ʧʦʨʦʜ ʚʳʜʝʣʷʶʪ ʜʚʘ ʪʠʧʘ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦ ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʠ 

ʤʷʩʥʳʤ ʢʘʯʝʩʪʚʘʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʷʩʥʦʩʪʠ ʚ ʦʥʪʦʛʝ-

ʥʝʟʝ ʫ ʨʘʟʣʠʯʥʳʭ ʚʥʫʪʨʠʧʦʨʦʜʥʳʭ ʪʠʧʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ [3, 6]. 

ɺ ʧʨʦʮʝʩʩʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, çʯʪʦ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʳʭ ʤʷʩʥʳʭ ʧʦ-

ʨʦʜ, ʢʘʢ ʠ ʠʭ ʧʦʧʫʣʷʮʠʡ ʚ ʮʝʣʦʤ, ʧʨʦʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ ʧʨʦʮʝʩʩʦʤ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʟʘʪʫʭʘ-

ʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʨʝʣʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʩʫʪʦʯʥʳʝ, 

ʩʝʟʦʥʥʳʝ ʠ ʚʦʟʨʘʩʪʥʳʝ ʙʠʦʨʠʪʤʳ ʨʦʩʪʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʫʨʦʚʥʝʤ ʢʦʨʤʣʝʥʠʷ, ʫʩʣʦʚʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ 

ʠ ʧʦʨʦʜʥʦʩʪʴʶ. ʉʧʦʩʦʙʥʦʩʪʴ ʤʦʣʦʜʥʷʢʘ ʤʷʩʥʳʭ ʧʦʨʦʜ ʜʦʩʪʠʛʘʪʴ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʚʳʩʦʢʦʡ ʞʠʚʦʡ 

ʤʘʩʩʳ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʥʘʯʠʥʘʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʵʤ-

ʙʨʠʦʛʝʥʝʟʘ. ɹʦʣʴʰʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʫ ʤʦʣʦʜʥʷʢʘ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ 12-15 ïʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʟʘʪʝʤ ʫ ʤʦʣʦʜʥʷʢʘ ʢʦʤʧʘʢʪʥʦʛʦ ʪʠʧʘ ʦʥʘ ʩʥʠʞʘʝʪʩʷ, ʘ ʫ ʩʚʝʨʩʪʥʠʢʦʚ ʫʢʨʫʧʥʝʥʥʦʛʦ ʪʠʧʘ ʧʦʚʳʰʘʝʪʩʷ 

ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʚʩʝʭ ʧʦʨʦʜ 

ʚ 15-18 ʤʝʩʷʮʝʚ ʜʦʩʪʠʛʘʶʪ ʞʠʚʦʡ ʤʘʩʩʳ 450-600 ʢʛ. ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʝʥʳ ʦʪ ʛʝ-

ʨʝʬʦʨʜʩʢʦʡ ʧʦʨʦʜʳ ʠ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʧʦʨʦʜè [5]. 
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ʋ ʛʝʨʝʬʦʨʜʩʢʠʭ ʙʳʯʢʦʚ ʧʨʝʜʫʙʦʡʥʘʷ ʤʘʩʩʘ ʚ 15 ʠ 18 ʤʝʩʷʮʝʚ ʙʳʣʘ ʥʘ 20 ʠ 8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʚʳʰʝ, ʯʝʤ ʫ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʠʭ ʠ ʥʘ 25 ʠ 20% ʚʳʰʝ, ʯʝʤ ʫ ʢʘʣʤʳʮʢʠʭ.  

ɺʳʷʚʣʝʥʳ ʠ ʚʥʫʪʨʠʧʦʨʦʜʥʳʝ ʪʠʧʦʚʳʝ ʦʪʣʠʯʠʷ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʢʦʨʦ-

ʩʧʝʣʦʩʪʴ ʞʠʚʦʪʥʳʭ ʢʦʤʧʘʢʪʥʦʛʦ ʪʠʧʘ ʠ ʫ ʥʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʢ 15-

ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ, ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʜʦʨʘʱʠʚʘʥʠʠ, ʙʫʜʝʪ ʙʦʣʴʰʝ ʦʪʢʣʘʜʳʚʘʪʴʩʷ 

ʞʠʨʦʚʘʷ ʪʢʘʥʴ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʞʠʨʝʥʥʘʷ ʪʫʰʘ [4,7]. 

ʀʟʫʯʝʥʠʝ ʩʦʨʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʪʫʰʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʳʭ ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʠʟʤʝʥʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʷʢʦʪʥʦʡ ʯʘʩʪʠ ʪʫʰʠ. ʉ ʚʦʟʨʘʩʪʦʤ ʞʠʚʦʪʥʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʘʩ-

ʩʘ ʤʫʩʢʫʣʘʪʫʨʳ, ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʤʳʰʝʯʥʦʛʦ ʠ ʥʘʨʫʞʥʦʛʦ ʞʠʨʘ. ɿʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʳ ʤʳʰʮ ʚ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʯʘʩʪʷʭ ʪʫʰʠ ʧʦʚʳʰʘʝʪʩʷ ʩʦʨʪʥʦʩʪʴ ʤʷʩʘ.  

ɾʠʚʦʪʥʳʝ ʛʝʨʝʬʦʨʜʩʢʦʡ ʧʦʨʦʜʳ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʢʘʣʤʳʮʢʠʭ ʠ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʠʭ 

ʞʠʚʦʪʥʳʭ ʧʦ ʧʨʦʮʝʥʪʫ ʤʷʩʘ, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ. ɺ ʤʷʩʝ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʠʭ 

ʞʠʚʦʪʥʳʭ ʤʝʥʴʰʝ ʩʦʜʝʨʞʠʪʩʷ ʞʠʨʘ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʯʝʤ ʫ ʢʘʣʤʳʮʢʠʭ ʩʚʝʨʩʪʥʠʢʦʚ. ɹʳʯʢʠ 

ʢʘʣʤʳʮʢʦʡ ʧʦʨʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʶʪ ʧʦ ʢʘʯʝʩʪʚʫ ʤʷʩʘ ʞʠʚʦʪʥʳʤ ʛʝʨʝʬʦʨʜʩʢʦʡ ʠ ʘʙʝʨʜʠʥ-

ʘʥʛʫʩʩʢʦʡ ʧʦʨʦʜ [8]. 

ɺ ʤʷʩʝ ʞʠʚʦʪʥʳʭ ʛʝʨʝʬʦʨʜʩʢʦʡ ʧʦʨʦʜʳ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ, ʯʝʤ ʫ ʞʠ-

ʚʦʪʥʳʭ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʧʦʨʦʜʳ ʩʦʜʝʨʞʠʪʩʷ ʞʠʨʘ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʥʦ ʵʪʠ ʨʘʟʣʠʯʠʷ ʥʝ ʩʫ-

ʱʝʩʪʚʝʥʥʳ. 

ɾʠʚʦʪʥʳʝ ʛʝʨʝʬʦʨʜʩʢʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 15-18 ʤʝʩʷʮʝʚ ʩʦʜʝʨʞʘʪ ʤʝʥʴʰʝ ʞʠʨʘ, ʯʝʤ ʘʙʝʨ-

ʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʧʦʨʦʜʳ ʥʘ 3,1 ï 1,2%. 

çʉʦʨʪʦʚʦʡ ʩʦʩʪʘʚ ʤʷʩʘ ʚʝʣʠʢʦʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʠ ʛʝʨʝʬʦʨʜʩʢʦʡ ʧʦʨʦʜ ʙʦ-

ʣʝʝ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʯʝʤ ʫ ʢʦʤʧʘʢʪʥʳʭ ʵʪʠʭ ʞʝ ʧʦʨʦʜè [4, ʩ.29]. 

 ʉʨʝʜʠ ʧʦʤʝʩʥʳʭ ʞʠʚʦʪʥʳʭ ʣʫʯʰʠʤʠ ʧʦ ʩʦʩʪʘʚʫ ʤʷʩʘ ʷʚʣʷʶʪʩʷ ʞʠʚʦʪʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʙʳ-

ʢʦʚ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʧʦʨʦʜʳ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʷʩʘ ʦʪʥʝʩʝʥʦ ʫ ʥʠʭ ʢ ʚʳʩʰʝʤʫ ʩʦʨʪʫ [3]. 

 ɺʝʣʠʯʠʥʘ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʢʘʯʝʩʪʚʫ ʤʷʩʘ 

ʧʦʩʣʝ ʫʙʦʷ, ʨʘʟʜʝʣʢʠ ʪʫʰʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʷʩʥʦʩʪʠ ʫ ʞʠʚʦʪʥʳʭ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ 

ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʧʦʨʦʜʳ ʠ ʚʥʫʪʨʠʧʦʨʦʜʥʳʭ ʪʠʧʦʚ, ʥʦ ʠ ʦʪ ʤʥʦ-

ʛʠʭ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʤʳʰʮ ʩ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴʶ ʚ ʧʦʩʣʝʫʪʨʦʙʥʳʡ ʧʝʨʠʦʜ. ʉ ʚʦʟʨʘʩʪʦʤ ʤʘʩʩʘ ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠ ʨʦʞʜʝʥʠʠ 0,8%, ʘ 

ʚ ʚʦʟʨʘʩʪʝ 8,12, 15 ʤʝʩʷʮʝʚ ï 16, 9; 15,5; 21,4%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʠ ʫ ʢʘʣʤʳʮʢʠʭ ʙʳʯʢʦʚ, ʛʜʝ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ 35,4; 14,7% ʚ 

ʚʦʟʨʘʩʪʝ 8 ʠ 12 ʤʝʩʷʮʝʚ, ʪʦʛʜʘ ʢʘʢ ʫʞʝ ʢ 18 ʤʝʩʷʮʘʤ ʦʥʠ ʧʨʝʚʦʩʭʦʜʷʪ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʥʘ 3,7%. 

ʉʚʦʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠʤʝʣʠ ʠ ʧʦʤʝʩʠ ʙʳʢʦʚ ʤʷʩʥʳʭ ʧʦʨʦʜ ʩ ʢʨʘʩʥʳʤʠ 

ʩʪʝʧʥʳʤʠ ʢʦʨʦʚʘʤʠ. ʊʘʢ, ʧʦʤʝʩʠ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʧʦʨʦʜʳ ʫʩʪʫʧʘʶʪ ʛʝʨʝʬʦʨʜʩʢʠʤ ʧʦ ʤʘʩʩʝ ʪʫʰʠ 

ʥʘ 20,3%. ʊʘʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ 8-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʦ ʫʞʝ ʩ 12-ʤʝʩʷʮʝʚ ʧʦ ʤʘʩʩʝ 

ʪʫʰʠ ʛʝʨʝʬʦʨʜʩʢʠʝ ʧʦʤʝʩʠ ʧʨʝʚʦʩʭʦʜʷʪ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʢʘʣʤʳʮʢʦʡ ʠ ʘʙʝʨʜʠʥ-ʘʥʛʫʩʩʢʦʡ ʥʘ 19,2 ʠ 

25,6, ʚ 15 ʠ 18 ʤʝʩʷʮʝʚ ï ʥʘ 21,2 ʠ 26,1%; 15,2 ʠ 23,4%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

çʈʘʩʩʤʘʪʨʠʚʘʷ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʩʢʦʪʘ ʤʷʩʥʳʭ ʧʦʨʦʜ, ʩʣʝʜʫʝʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʚʳʨʘʱʠʚʘʥʠʝ ʤʦʣʦʜʥʷʢʘ ʢʦʤʧʘʢʪʥʦʛʦ ʪʠʧʘ ʚʳʛʦʜʥʦ ʜʦ 15-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʘʢ ʢʘʢ 

ʧʦʣʫʯʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʫ ʚʝʣʠʢʦʨʦʩʣʳʭ ʩʚʝʨʩʪ-

ʥʠʢʦʚ ʠ ʟʘʪʨʘʪʳ ʥʘ ʧʦʣʫʯʝʥʠʝ 1 ʮ ʧʨʠʨʦʩʪʘ ʫ ʢʦʤʧʘʢʪʥʦʛʦ ʪʠʧʘ ʥʘ 33, 5% ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʣʠ-

ʢʦʨʦʩʣʳʤʠè [8]. 

ɺ ʚʦʟʨʘʩʪʝ 18 ʤʝʩʷʮʝʚ ʟʘʪʨʘʪʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʜʥʦʡ ʛʦʣʦʚʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʥʦ ʠ ʞʠʚʘʷ ʤʘʩʩʘ ʫ 

ʥʠʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʦʛʦʣʦʚʴʷ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ, ʢʘʢ ʫ ʛʝʨʝʬʦʨʜʩʢʠʭ, ʪʘʢ ʠ ʫ ʘʙʝʨʜʠʥ-

ʘʥʛʫʩʩʢʠʭ ʞʠʚʦʪʥʳʭ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʚʳʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 14,8 ʠ 14,3%. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʮʠʦʥʝ ʤʷʩʥʳʭ ʢʦʨʦʚ ʧʨʝʦʙʣʘʜʘʝʪ ʟʝʨʥʦʚʘʷ ʙʘʨʜʘ, ʢʦʪʦʨʘʷ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠ-

ʤʠ ʢʦʨʤʘʤʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ. ʆʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʝʬʠʮʠʪ ʚ ʢʦʨʤʘʭ ʩʘ-

ʭʘʨʘ 47,2% ʠ ʢʣʝʪʯʘʪʢʠ 45,6%, ʯʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʦʷʚʠʣʦʩʴ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʦʨʛʘ-

ʥʠʟʤʘ ʞʠʚʦʪʥʳʭ. ʉʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ ʩʦʩʪʘʚʠʣʦ ʚʩʝʛʦ ʣʠʰʴ 

81,5% ʠ 63,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʝʭʚʘʪʢʘ ʛʣʶʢʦʟʳ ʚ ʦʨʛʘʥʠʟʤʝ ʚʝʜʝʪ ʢ ʠʩʪʦʱʝʥʠʶ ʟʘʧʘʩʦʚ ʛʣʠʢʦʛʝʥʘ 
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ɸnnotation 

 The diet of beef cows is dominated by grain stillage, which, together with other feeds, does not pro-

vide the need for nutrients. There is a significant deficiency in the feed of sugar 47.2% and fiber 45.6%, 
which subsequently manifested itself in the hypoglycemic state of the animal organism. The content of sugar 

in the blood of cows of the first and second groups was only 81.5% and 63.9%, respectively. Lack of glucose 
in the body leads to depletion of glycogen stores in the liver, and then to dystrophic processes in the liver 

with metabolic disorders in the form of metabolic acidosis, i.e. ketosis. 
Keywords: ketosis, stillage, beef cattle, pulp, osteodystrophy. 

 
ɺ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʞʠʚʦʪʥʦʚʦʜʳ ʩʪʘʨʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʠʟ-

ʜʝʨʞʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʩʪʘʨʘʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʜʝ-
ʰʝʚʳʝ ʢʦʨʤʘ, ʦʩʦʙʝʥʥʦ ʚʪʦʨʠʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʱʝʚʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʘʠ-

ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʂɹʈ ʠʟ ʵʪʠʭ ʢʦʨʤʦʚ ʷʚʣʷʝʪʩʷ ʟʝʨʥʦʚʘʷ ʙʘʨʜʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʶ 
ʧʦʪʨʝʙʣʷʝʤʫʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʙʘʨʜʫ ʚ ʨʝʩʧʫʙʣʠʢʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʟʚʦʜʠʪ ʉʘʨ-

ʤʘʢʦʚʩʢʠʡ ʟʘʚʦʜ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ɿʦʣʴʩʢʦʤ ʨʘʡʦʥʝ ʂɹʈ.  

ɹʘʨʜʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʢʦʨʤʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚʦ ʤʥʦʛʠʭ 

ʢʨʫʧʥʳʭ ʠ, ʩʨʘʚʥʠʪʝʣʴʥʦ, ʥʝʙʦʣʴʰʠʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʢʘʢ ʜʣʷ ʦʪʢʦʨʤʘ ʤʦʣʦʜʥʷʢʘ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʪʘʢ ʠ ʜʣʷ ʤʦʣʦʯʥʦʛʦ ʠ ʤʷʩʥʦʛʦ ʩʢʦʪʘ. ɺ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʙʘʨʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʩʦʜʝʨʞʠʪ ʢʨʘʭʤʘʣʘ ʠʣʠ ʩʘʭʘʨʘ, ʦʯʝʥʴ ʤʘʣʦ ʢʘʣʴʮʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʬʦʩʬʦʨʘ, ʥʦ ʧʨʠ ʵʪʦʤ, ʝʛʦ ʩʦʜʝʨ-

ʞʘʥʠʝ ʧʨʝʚʳʰʘʝʪ ʚ 1,5-3 ʨʘʟʘ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ. ɺ ʥʝʡ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʦʜʝʨʞʘʪʴʩʷ ʞʠʨʦʨʘʩ-
ʪʚʦʨʠʤʳʝ ʚʠʪʘʤʠʥʳ. ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʩʨʝʜʥʷʷ ʥʦʨʤʘ ʩʢʘʨʤʣʠʚʘʥʠʝ 

ʩʚʝʞʝʡ ʟʝʨʥʦʚʦʡ ʙʘʨʜʳ ʩʦʩʪʘʚʣʷʝʪ 15-20 ʢʛ/100 ʞʠʚʦʡ ʤʘʩʩʳ. ɼʣʷ ʤʷʩʥʦʛʦ ʩʢʦʪʘ ʩʫʪʦʯʥʘʷ ʥʦʨʤʘ 
ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 0,7 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 100 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ. ʇʨʠ ʙʘʨʜʷʥʦʤ ʪʠʧʝ ʢʦʨʤʣʝʥʠʷ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʰʠʨʦʢʦ ʧʨʘʢʪʠʢʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʦʤʳ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʚʦʜʦʚ ʚ ʚʠʜʝ ʢʣʝʪʯʘʪʢʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʣʝʪʯʘʪʢʘ ʩʦʣʦʤʳ ʧʣʦʭʦ ʫʩʚʘʠʚʘʝʪʩʷ ʩʢʦʪʦʤ 

ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʣʠʛʥʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʘʣʦʜʦʩʪʫʧʥʘ ʜʣʷ ʧʦʣʝʟʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʨʫʙʮʘ ʠ ʧʠʱʝʚʘʨʠ-
ʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ [4]. 

ʇʨʠ ʞʦʤʦʚʦʤ, ʩʠʣʦʩʥʦ-ʞʦʤʦʚʦʤ, ʙʘʨʜʷʥʦʤ ʪʠʧʘʭ ʢʦʨʤʣʝʥʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʨʘʟʚʠ-
ʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʙʦʣʝʟʥʠ: ʘʣʠʤʝʥʪʘʨʥʘʷ ʦʩʪʝʦʜʠʩʪʨʦʬʠʷ, ʘʮʠʜʦʟ ʨʫʙʮʘ, ʧʘʨʘʢʝʨʘʪʦʟ ʨʫʙʮʘ, ʢʝʪʦʟ, 

ʜʠʩʪʨʦʬʠʷ ʠ ʘʙʩʮʝʩʩʳ ʧʝʯʝʥʠ, ʢʦʣʣʘʛʝʥʝʟʳ, ʙʘʨʜʷʥʦʡ ʤʦʢʨʝʮ ʠ ʜʨʫʛʠʝ ʙʦʣʝʟʥʠ. 
ʇʨʠʯʠʥʦʡ ʧʨʦʷʚʣʝʥʠʷ ʢʝʪʦʟʘ ʫ ʢʦʨʦʚ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚʨʝʜʥʳʭ ʜʣʷ ʦʨ-

ʛʘʥʠʟʤʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʚ ʦʩʥʦʚʥʦʤ ʤʘʩʣʷʥʦʡ, ʚʤʝʩʪʝ ʩ ʢʦʨʤʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʩʠʣʦʩʦʤ, ʩʝʥʘ-
ʞʦʤ, ʙʘʨʜʦʡ. ʂʝʪʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ ʙʳʣʠ ʜʦʢʘʟʘʥʳ ʠ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ (ʉʤʠʨʥʦʚ, 

1965; ʇʷʨʥ, 1974; ɸʧʝʪʝʥʦʢ ʠ ʜʨ., 1977; ʉʠʤʝʦʥʦʚ, 1978, 1984). ʇʦʩʪʫʧʘʶʱʘʷ ʚʤʝʩʪʝ ʩ ʢʦʨʤʦʤ, ʘ 
ʪʘʢʞʝ ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ ʨʫʙʮʝ ʤʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ ʩʥʠʞʘʝʪ ʙʨʦʜʠʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʧʨʝʜʞʝʣʫʜʢʘʭ, ʥʘʢʘ-

ʧʣʠʚʘʝʪʩʷ ʚ ʥʠʭ ʠ ʭʦʨʦʰʦ ʚʩʘʩʳʚʘʝʪʩʷ ʯʝʨʝʟ ʠʭ ʩʪʝʥʢʠ, ʚʳʟʳʚʘʷ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʦ ʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʢʦʨʤʦʚʘʷ ʮʝʥʥʦʩʪʴ ʙʘʨʜʳ ʩʦʩʪʘʚʣʷʝʪ 
1/4-1/3 ʢʦʨʤʦʚʦʡ ʮʝʥʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠʟ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʝʥʘ ʙʘʨʜʘ. ɹʘʨʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʞʠʜʢʠʡ 

ʧʨʦʜʫʢʪ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ 90 -93% ʚʦʜʳ ʠ ʜʦ 7 -10% ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʦ ʜʨʫʛʠʤ ʩʚʝʜʝʥʠʷʤ, ʚ 
ʩʦʩʪʘʚ ʟʝʨʥʦʚʦʡ ʙʘʨʜʳ ʚʭʦʜʷʪ 6,7-7,8% ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʭ 26,8-27,5% ʧʨʦʪʝʠʥʘ, 5,9-7,5% ʞʠ-

ʨʦʚ, 40-41% ʫʛʣʝʚʦʜʦʚ. ɺ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʦʚʳʰʘʝʪʩʷ, ʧʨʠ ʭʨʘʥʝ-
ʥʠʠ ʙʘʨʜʳ ʙʦʣʝʝ ʩʫʪʦʢ ʥʘʯʠʥʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʨʘʟʣʦʞʝʥʠʷ ʙʝʣʢʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʟʘʢʠʩʘʥʠʝ ʠ ʩʥʠ-

ʞʝʥʠʝ ʝʝ ʢʘʯʝʩʪʚʘ. 
ʂʦʥʜʨʘʭʠʥ ʀ.ʇ. ʠ ʜʨʫʛʠʝ (1989) ʠʟʫʯʘʣʠ ʵʪʠʦʣʦʛʠʶ ʢʝʪʦʟʘ ʫ ʢʦʨʦʚ ʚ ʦʜʥʦʤ ʠʟ ʢʨʫʧʥʳʭ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʭ ʭʦʟʷʡʩʪʚ, ʛʜʝ ʟʘʙʦʣʝʚʘʥʠʝ ʚʳʷʚʣʝʥʦ ʚ ʩʨʝʜʥʝʤ ʫ 27% ʞʠʚʦʪʥʳʭ ʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚ 
ʦʩʥʦʚʝ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʝʞʠʪ ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʮʠʦʥʦʚ [3].  

ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʢʝʪʦʟʘ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʝʛʦ ʚ 
ʨʘʥʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʙʦʣʝʟʥʴ ʧʨʦʪʝʢʘʝʪ ʚ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʩʪʘʜʠʠ [2]. 

 ʏʘʱʝ ʚʩʝʛʦ ʢʝʪʦʟ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʢʦʥʮʝ ʟʠʤʳ, ʚ ʥʘʯʘʣʝ ʚʝʩʥʳ, ʢʦʛʜʘ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʦʛʦ ʥʘ-
ʙʣʶʜʘʝʪʩʷ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʦʚ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʂʦʥʜʨʘʭʠʥ ʀ.ʇ (1989), ʊʨʝʙʫʭʦʚ ɸ.ɺ. 

(2012), ʪʘʢʞʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʢʝʪʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʢʦʥʮʝ ʟʠʤʥʝ-
ʩʪʦʡʣʦʚʦʛʦ ʧʝʨʠʦʜʘ [1]. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʝʪʦʟ ʧʨʦʷʚʣʷʝʪʩʷ ʩ ʨʘʣʠʯʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ, ʩ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʴʶ ʚʳʨʘʞʝʥʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʵʪʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. 
ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨ ʠ ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʠʷ ʛʦʤʝʦ-

ʩʪʘʟʘ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. 
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ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ - ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ 

ʠ ʢʦʨʤʣʝʥʠʷ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʙʘʨʜʷʥʦʛʦ ʪʠʧʘ ʢʦʨʤʣʝʥʠʷ ʢʦʨʦʚ ʤʷʩʥʳʭ ʧʦʨʦʜ ʥʘ ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ ʚ ʚʠʜʝ ʢʝʪʦʟʘ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʠʟʫʯʠʪʴ ʩʪʨʫʢʪʫʨʫ ʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ ʢʦʨʦʚ ʤʷʩʥʳʭ ʧʦʨʦʜ; 
- ʧʨʦʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʜʣʷ ʫʩʪʘʥʦʚ-

ʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 
- ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʠʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ 

ʩʪʘʪʫʩ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʬʦʨʤʠʨʦʚʘʣʠ ʜʚʝ ʦʧʳʪ-

ʥʳʝ ʛʨʫʧʧʳ ʢʦʨʦʚ ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ, ʚ ʚʦʟʨʘʩʪʝ 4-6 ʣʝʪ, ʞʠʚʦʡ ʤʘʩʩʦʡ 420-470 ʢʛ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ 
ʀʇ ʐʦʛʝʥʦʚʫ ɸ.ʍ., ʭʦʟʷʡʩʪʚʦ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩ.ʧ. ʏʝʛʝʤ-2, ʏʝʛʝʤʩʢʦʛʦ ʨʘʡʦʥʘ ʂɹʈ. ɺ ʧʝʨʚʫʶ 

ʛʨʫʧʧʫ ʚʦʰʣʠ ʢʦʨʦʚʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʟʘʧʫʩʢʝ ʠ ʩʪʝʣʴʥʳʝ ʥʘ 7-8 ʤʝʩʷʮʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɺʦ ʚʪʦʨʫʶ 
ʦʧʳʪʥʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʢʦʨʦʚʳ, ʦʪʪʝʣʠʚʰʠʝʩʷ ʠ ʥʘ ʧʦʜʩʦʩʝ ʫ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʣʠʩʴ ʪʝʣʷʪʘ ʚ ʚʦʟʨʘʩʪʝ 

ʦʪ 5 ʜʦ 30 ʜʥʝʡ. ʂʦʨʦʚ ʩʦʜʝʨʞʘʪ ʚ ʟʠʤʥʝ-ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʚ ʦʛʦʨʦʞʝʥʥʳʭ ʧʣʦʱʘʜʢʘʭ 
ʩ ʥʘʚʝʩʦʤ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʢʦʨʤʫʰʢʘʤʠ. ʈʘʮʠʦʥ ʢʦʨʦʚ ʩʦʩʪʦʠʪ ʠʟ ʟʝʨʥʦʚʦʡ ʙʘʨʜʳ, 

ʧʰʝʥʠʯʥʦʡ ʩʦʣʦʤʳ, ʢʫʢʫʨʫʟʥʦʡ ʜʝʨʪʠ ʚ ʩʤʝʩʠ ʩ ʧʰʝʥʠʯʥʳʤʠ ʦʪʨʫʙʷʤʠ, ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ. 
ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʚʝʪʝʨʠ-

ʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʯʠ ʠ ʤʦʣʦʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝ-

ʪʦʜʫ ʃʝʩʪʨʘʜʝ ʚ ʫʩʣʦʚʠʷʭ ʜʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʩʣʝ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʩʦʩʪʘʚʘ ʠ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ ʩʫʪʦʯʥʦ-

ʛʦ ʨʘʮʠʦʥʘ ʢʦʨʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚʳʷʚʠʣʠ ʨʷʜ ʥʘʨʫʰʝʥʠʡ. (ʊʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʢʦʨʦʚ ʩʫʭʦʩʪʦʡʥʳʭ ʠ ʧʦʜʩʦʩʥʳʭ ʢʦʨʦʚ ʤʷʩʥʳʭ ʧʦʨʦʜ 

ʂʦʨʤʘ 
ʂʦʣ-ʚʦ, 

ʢʛ 

ʂʦʨʤ. 

ʝʜ. 

ʇʝʨ. 

ʧʨʦʪʝʠʥ, ʛ 

ʉʘʭʘʨ, 

ʛ 
ʉʘ, ʛ ʈ, ʛ 

ʂʘʨʦʪʠʥ, 

ʤʛ 
ʂʣʝʪʯʘʪʢʘ 

ʉʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ 8 1,3 76,5 212 51 9,6 144 568,8 

ʉʦʣʦʤʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 6 0,9 27 12 5,2 2,4 9 980 

ɼʝʨʪʴ ʢʫʢʫʨʫʟʥʘʷ 2 2,6 146 80 1,0 10,4 13,6 78 

ɿʝʨʥʦʚʘʷ ʙʘʨʜʘ 40 3,6 680 - 8 12 0 0 

ʇʦʚʘʨʝʥʥʘʷ ʩʦʣʴ 45 - - - - - - - 

ʀʪʦʛʦ ʬʘʢʪ.  8,4 929,5 304 65,2 34,4 166 1627 

ʅʦʨʤʘ   8,7 818 644 38 37 320 3567 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʦʙʱʘʷ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʢʦʨʤʦʚ ʚ ʨʘʮʠʦʥʝ ʢʦʨʦʚ ʤʷʩʥʳʭ ʧʦʨʦʜ ʧʦʯʪʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʥʦʨʤʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 8,4 ʢʦʨʤ. ʝʜ. ʧʨʠ ʥʦʨʤʝ 8,7 ʢʦʨʤ. ʝʜ., ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʘʭ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʫ ʥʘ 13,5% (929,5 ʛ ʧʨʠ ʥʦʨʤʝ 818 ʛ). ʌʘʢʪʠʯʝʩʢʠʡ 
ʨʘʮʠʦʥ ʜʣʷ ʞʠʚʦʪʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʘʭʘʨʝ ʠ ʢʣʝʪʯʘʪʢʝ ʣʠʰʴ ʥʘ 47,2% ʠ 45,6% ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. ɺ ʨʘʮʠʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʠʟʙʳʪʦʢ ʢʘʣʴʮʠʷ, ʪ.ʝ. ʚʳʰʝ ʥʦʨʤʳ ʥʘ 71,5%, ʘ ʩʦʜʝʨʞʘʥʠʝ 
ʬʦʩʬʦʨʘ ʥʘʭʦʜʠʪʩʷ ʧʦʯʪʠ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ï 93%.  

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ ʢʦʨʦʚ 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ ʢʦʨʦʚ 

ʅʦʨʤʘ 
1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 

ʆʙʱʠʡ ʙʝʣʦʢ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʛ%  8,1Ñ0,22 7,9Ñ0,12 7,2 ï 8,6 

ʉʘʭʘʨ, ʤʤʦʣʴ 1,81Ñ0,62 1,42Ñ0,69 2,22 ï 3,33 

ʆʙʱʠʡ ʢʘʣʴʮʠʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʤʛ% 10,8Ñ0,51 9,5Ñ0,69 10 ï 12,5 

ʅʝʦʨʛʘʥʠʯʝʩʢʠʡ ʬʦʩʬʦʨ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʤʛ% 4,7Ñ0,22 4,2Ñ0,48 4,5 ï 7,0 

ʈʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ, ʦʙ% 41,6Ñ2,41 36,1Ñ1,27 46 - 66 

ʂʘʨʦʪʠʥ, ʤʛ% 0,5Ñ0,03 0,4Ñ0,05 0,6 -1,0 

ʉʦʦʪʥʦʰʝʥʠʝ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ 1,8:1 2:1 1,5-2:1 

ʕʨʠʪʨʦʮʠʪʳ, ʤʣʥ/ʤʢʣ 4,2Ñ0,48 5,5Ñ0,26 5,0-7,5 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ  105Ñ0,25 102Ñ0,28 99-129 

ʃʝʡʢʦʮʠʪʳ, ʪʳʩ./ʤʢʣ 5,4Ñ0,17 4,9Ñ0,24 4,5-12 

 

ɺ ʪʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ ʢʦʨʦʚ ʤʷʩʥʳʭ ʧʦʨʦʜ 
ʧʦ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʝ. ʉʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚʳʰʝ ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʘ 

ʥʦʨʤʳ ʥʘ 12,5% ʠ 9,7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ 81,5% ʠ 63,9%. 
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ʆʙʱʠʡ ʢʘʣʴʮʠʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ 10,8Ñ0,51 

ʤʛ% ʠ 9,5Ñ0,69 ʤʛ%. ʅʝʦʨʛʘʥʠʯʝʩʢʠʡ ʬʦʩʬʦʨ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʪʘʢʞʝ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ - 4,7Ñ0,22 

ʤʛ% ʠ 4,2Ñ0,48ʤʛ%. ʆʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʨʝʟʝʨʚʥʦʡ ʱʝʣʦʯʥʦʩʪʠ ʢʨʦʚʠ - 90,4% ʠ 78,4% ʢ ʥʦʨʤʝ. ʉʦ-
ʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʘ ʪʘʢʞʝ ʤʝʥʴʰʝ ʥʦʨʤʳ ʠ ʩʦʩʪʘʚʣʷʝʪ 83,3% ʠ 66,6%. ʉʦʦʪʥʦʰʝʥʠʝ ʢʘʣʴʮʠʷ ʢ ʬʦʩ-

ʬʦʨʫ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ï 1,8:1ʠ 2:1. ʉʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʞʥʠʤ 
ʧʨʝʜʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʂʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʥʠʞʝ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʠ ʩʦʩʪʘʚʣʷʝʪ 4,2Ñ0,48 ʤʣʥ/ʤʢʣ, ʘ ʚʦ ʚʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ - 
5,5Ñ0,26 ʤʣʥ./ʤʢʣ. ʉʦʜʝʨʞʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʠ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʘʮʠʦʥʝ ʤʷʩʥʳʭ ʢʦʨʦʚ ʧʨʝʦʙʣʘʜʘʝʪ ʟʝʨʥʦʚʘʷ ʙʘʨʜʘ, ʢʦʪʦʨʘʷ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʢʦʨʤʘʤʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ. ʆʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʝʬʠʮʠʪ 

ʚ ʢʦʨʤʘʭ ʩʘʭʘʨʘ 47,2% ʠ ʢʣʝʪʯʘʪʢʠ 45,6%, ʯʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʦʷʚʠʣʦʩʴ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʤ ʩʦ-
ʩʪʦʷʥʠʝʤ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ. ʉʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ ʩʦʩʪʘʚʠʣʦ 

ʚʩʝʛʦ ʣʠʰʴ 81,5% ʠ 63,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʝʭʚʘʪʢʘ ʛʣʶʢʦʟʳ ʚ ʦʨʛʘʥʠʟʤʝ ʚʝʜʝʪ ʢ ʠʩʪʦʱʝʥʠʶ ʟʘʧʘ-
ʩʦʚ ʛʣʠʢʦʛʝʥʘ ʚ ʧʝʯʝʥʠ, ʘ ʟʘʪʝʤ ʢ ʜʠʩʪʨʦʬʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʚ ʧʝʯʝʥʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 

ʚ ʬʦʨʤʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʘʮʠʜʦʟʘ, ʪ.ʝ ʢʝʪʦʟʘ. 
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Annotation 
For the diagnosis of pregnancy in sheep, the rectal-abdominal method turned out to be quite simple 

and informative with fairly good results. Of the 13 studied ewes, in which pregnancy was presumably de-
tected with a period of 2.5 to 3.5 months by external palpation of the fetus and changes in the uterine artery, 
12 ewes, or 92.3%, lambed during the time. 

Keywords: pregnancy, ewes, rectal-abdominal method, fetus. 

 
ɺʚʝʜʝʥʠʝ. ʆʚʮʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʜʨʝʚʥʝʡʰʝʡ ʦʪʨʘʩʣʴʶ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʥʦ ʧʨʠʟʚʘʥʦ 

ʩʜʝʣʘʪʴ ʚʘʞʥʳʡ ʚʢʣʘʜ ʚ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʮʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ 
ʧʠʪʘʥʠʷ ï ʙʘʨʘʥʠʥʦʡ, ʘ ʪʘʢʞʝ ʩʳʨʴʝʤ ʜʣʷ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï ʰʝʨʩʪʴʶ, ʢʦʞʘʤʠ, ʰʫʙʥʳʤʠ 
ʦʚʯʠʥʘʤʠ, ʢʘʨʘʢʫʣʝʤ ʠ ʜʨʫʛʦʡ ʧʨʦʜʫʢʮʠʝʡ. ɼʣʷ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʦʚʮʝʚʦʜʩʪʚʦ ʝʱʝ 
ʷʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʦʡ, ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʦʥʘ ʨʘʩʧʦʣʘʛʘʝʪ ʙʦʛʘʪʝʡʰʠʤʠ ʚʳʩʦʢʦʛʦʨʥʳʤʠ ʝʩʪʝʩʪ-
ʚʝʥʥʳʤʠ ʧʘʩʪʙʠʱʘʤʠ. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʚʮʝʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʚʦʩʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʦʚʝʮ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʦʚʝʮ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʭʦʟʷʡʩʪʚʫ ʧʨʦʚʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʙʦʨʴʙʝ ʩ ʙʝʩʧʣʦʜʠʝʤ ʩʨʝʜʠ ʦʚʝʮ, ʫʣʫʯʰʠʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪ-
ʚʦ [1]. 

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʩʫʷʛʥʦʩʪʠ ʦʚʝʮ. 
ɸ.ʇ. ʉʪʫʜʝʥʮʦʚ (1949, 1950, 1953) ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʞʠʚʦʪʥʳʭ 
ʧʦʜʨʘʟʜʝʣʠʣ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜʳ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʨʝʤʝʥʥʦ-
ʩʪʠ, ʪ.ʝ. ʥʘʨʫʞʥʦʝ ʠ ʚʥʫʪʨʝʥʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʥʫʪʨʝʥʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʨʝʢʪʘʣʴʥʦ ʠ ʚʘ-
ʛʠʥʘʣʴʥʦ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʘʤʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʘʛʘʣʠʱʥʦʡ ʩʣʠʟʠ, ʢʨʦʚʠ, ʤʦʯʠ, ʤʦʣʦʢʘ, ʛʦʨʤʦʥʦʚ ʠ ʪ.ʜ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʩʫʷʛʥʦʩʪʠ ʥʘʯʘʣʠ ʧʨʦʚʦʜʠʪʴ ʝʱʝ ʚʦ ʚʪʦʨʦʡ ʧʦ-
ʣʦʚʠʥʝ 20 ʚʝʢʘ. ʀ.ʀ. ʉʦʢʦʣʦʚʩʢʘʷ (1974) ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʧʨʠʙʦʨʳ ʨʘʟʥʦʛʦ ʪʠʧʘ ʫʩ-
ʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʚʝʮ ʚ ʉʐɸ, ɸʥʛʣʠʠ, ʀʨʣʘʥʜʠʠ, ɸʚʩʪʨʘʣʠʠ, 
ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ, ɼʘʥʠʠ ʠ ʏʝʭʦʩʣʦʚʘʢʠʠ.  

ɺ ʉʐɸ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʣʫʙʦʢʦ ʘʤʧʣʠʪʫʜʥʳʡ ʧʨʠʙʦʨ çɸ-ʉʂʆʇè, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʘʥʦ 
ʥʘ ʦʪʨʘʞʝʥʠʠ ʫʣʴʪʨʘʟʚʫʢʘ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʦʚʝʮ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʪʦʯʥʦʩʪʴ ʵʪʦʛʦ ʤʝ-
ʪʦʜʘ ʨʘʚʥʘ 95-100%, ʟʘʪʨʘʪʘ ʚʨʝʤʝʥʠ ʥʘ ʦʜʥʫ ʦʚʮʫ 4 ʤʠʥʫʪʳ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʩʝʛʦʜʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʘʧʧʘʨʘʪʳ ʦʙʣʘʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʷʚʠʪʴ ʩʫʷʛ-
ʥʦʩʪʴ ʫ ʦʚʝʮ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ. ʊʨʘʥʩʨʝʢʪʘʣʴʥʦʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 
ʤʦʞʝʪ ʦʙʥʘʨʫʞʠʪʴ ʟʘʨʦʜʳʰʝʚʳʝ ʧʫʟʳʨʠ ʦʚʝʮ ʫʞʝ ʯʝʨʝʟ 16-19 ʜʥʝʡ ʧʦʩʣʝ ʦʩʝʤʝʥʝʥʠʷ [2]. ʅʦ ʤʝʪʦʜ 
ʠʤʝʝʪ ʥʝʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ï 26% ʜʦ 19 ʜʥʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʋʚʝʣʠʯʠʚʘʷʩʴ ʜʦ 94%, ʪʦʣʴʢʦ ʥʘ 
29-106 ʜʝʥʴ ʙʝʨʝʤʝʥʥʦʩʪʠ [4]. 

ɺ.ɸ. ʂʘʨʧʦʚ (1990) ʚʩʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʫ ʦʚʝʮ ʠ ʢʦʟ ʧʦʜʨʘʟʜʝʣʠʣ ʥʘ: ʨʝʬʣʝʢʩʦʣʦʛʠʯʝʩʢʠʡ, 
ʥʘʨʫʞʥʦʡ ʧʘʣʴʧʘʮʠʠ ʞʠʚʦʪʘ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ, ʚʣʘʛʘʣʠʱʥʳʡ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʨʝʢʪʘʣʴʥʦ-ʙʨʶʰʥʦʡ 
ʤʝʪʦʜʳ [3]. 

ʉʘʤʳʤ ʧʨʦʩʪʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʷʛʥʦʩʪʠ ʫ ʦʚʝʮ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʨʘʥʦʚ-
ʧʨʦʙʥʠʢʦʚ. ʄʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʣʫʯʥʦʛʦ ʩʝʟʦʥʘ ʚ ʦʪʘʨʫ ʤʘʪʦʢ ʧʫʩʢʘʶʪ 
ʚʘʟʦʵʢʪʦʤʠʨʦʚʘʥʥʳʭ ʙʘʨʘʥʦʚ ʩ ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʥʘ ʛʨʫʜʠ ʮʚʝʪʥʳʤʠ ʤʝʪʯʠʢʘʤʠ. ʄʘʪʦʢ, ʧʨʠʰʝʜʰʠʭ 
ʚ ʦʭʦʪʫ, ʥʘʭʦʜʷʪ ʧʦ ʮʚʝʪʥʳʤ ʤʝʪʢʘʤ ʥʘ ʢʨʝʩʪʮʝ, ʦʩʪʘʚʣʝʥʥʳʤ ʙʘʨʘʥʘʤʠ-ʧʨʦʙʥʠʢʘʤʠ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʙʝʩʧʣʦʜʥʳʤʠ. ʆʪʩʫʪʩʪʚʠʝ ʤʝʪʢʠ ʫ ʤʘʪʦʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʫ-
ʷʛʥʦʩʪʠ. ʅʦ ʨʝʬʣʝʢʩʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʳʷʚʣʝʥʠʠ ʦʚʮʝʤʘʪʦʢ ʚ ʧʦʣʦʚʦʡ ʦʭʦʪʝ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʨʘʥʦʚ-ʧʨʦʙʥʠʢʦʚ, ʥʝ ʚʩʝʛʜʘ ʚʳʧʦʣʥʠʤ, ʪʨʝʙʫʝʪʩʷ ʩʦʚʤʝʩʪʥʘʷ ʧʘʩʪʴʙʘ ʚ ʪʝʯʝʥʠʠ 10-
12 ʩʫʪʦʢ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʫ ʙʝʨʝʤʝʥʥʳʭ [5]. 

ʈʝʢʪʘʣʴʥʦ-ʙʨʶʰʥʦʝ ʧʨʦʱʫʧʳʚʘʥʠʝ ʧʦ ʤʝʪʦʜʫ, ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʎ.ɺ. ʍʶʣʝʪʫ (1972) ʜʣʷ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʩʫʷʛʥʦʩʪʠ ʫ ʦʚʝʮ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʪʦ ʠ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴ ʩʫʷʛʥʦʩʪʴ ʚ ʣʶʙʦʤ ʭʦʟʷʡʩʪʚʝ [3]. 
ʉʫʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʩʫʷʛʥʦ-
ʩʪʠ ʧʣʘʩʪʤʘʩʩʦʚʦʛʦ ʩʪʝʨʞʥʷ ʜʠʘʤʝʪʨʦʤ 1,5 ʩʤ ʠ ʜʣʠʥʦʡ 50 ʩʤ, ʦʜʠʥ ʢʦʥʝʮ ʢʦʪʦʨʦʛʦ ʟʘʢʨʫʛʣʝʥ. ʇʨʝʜ-
ʚʘʨʠʪʝʣʴʥʦ, ʞʠʚʦʪʥʦʝ ʬʠʢʩʠʨʫʶʪ ʚ ʣʝʞʘʯʝʤ ʧʦʣʦʞʝʥʠʠ ʩʧʠʥʦʡ ʚʥʠʟ, ʘ ʟʘʪʝʤ ʚʚʦʜʷʪ ʚ ʧʨʷʤʫʶ ʢʠʰʢʫ 
ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʩʪʝʨʞʝʥʴ, ʥʘʧʨʘʚʣʷʷ ʝʛʦ ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʝʮ ʚʜʦʣʴ ʧʦʟʚʦʥʦʯʥʠʢʘ. ɽʩʣʠ ʦʚʮʘ ʩʫʷʛʥʘ, ʪʦ 
ʩʪʝʨʞʝʥʴ ʧʦʜʥʠʤʘʝʪ ʧʣʦʜ, ʦʙʣʝʛʯʘʝʪ ʝʛʦ ʧʨʦʱʫʧʳʚʘʥʠʝ ʯʝʨʝʟ ʙʨʶʰʥʫʶ ʩʪʝʥʢʫ. ɽʩʣʠ ʦʚʮʘ ʥʝ ʩʫʷʛʥʘ, 
ʪʦ ʯʝʨʝʟ ʙʨʶʰʥʫʶ ʩʪʝʥʢʫ ʣʝʛʢʦ ʧʨʦʱʫʧʘʪʴ ʩʪʝʨʞʝʥʴ. 

ʆʩʥʦʚʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʷʛʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʧʣʦʜʘ (ʪʘʙʣ. 1). ɺ ʜʚʫʭʤʝʩʷʯʥʦʤ ʚʦʟ-
ʨʘʩʪʝ ʧʣʦʜ ʫ ʦʚʝʮ ʠʤʝʝʪ ʜʣʠʥʫ 5-8 ʩʤ ʠ ʤʘʩʩʫ ʦʢʦʣʦ 50-80 ʛ, ʧʦʵʪʦʤʫ ʠʟ-ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʝʙʦʣʴʰʦʡ 
ʤʘʩʩʳ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʷʛʥʦʩʪʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ. ɺ ʪʨʝʭʤʝʩʷʯʥʦʤ 
ʚʦʟʨʘʩʪʝ ʧʣʦʜʘ, ʢʦʛʜʘ ʜʣʠʥʘ ʧʣʦʜʘ ʜʦʩʪʠʛʘʝʪ 16 ʩʤ, ʘ ʤʘʩʩʘ ʧʣʦʜʘ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 1,2 ʢʛ, ʪʦʯʥʦʩʪʴ ʚʳ-
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ʷʚʣʝʥʠʷ ʩʫʷʛʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ. ʍʶʣʝʪ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʝʨʠʦʜ 66-68 ʜʥʝʡ ʩʫʷʛʥʦʩʪʠ 
ʪʦʯʥʦʩʪʴ ʤʝʪʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 95%, ʘ ʚ ʚʦʟʨʘʩʪʝ 85-109 ʜʥʝʡ, ʢʦʛʜʘ ʧʣʦʜ ʜʦʩʪʠʛʘʝʪ ʜʣʠʥʳ 20-22 ʩʤ, ʘ 
ʤʘʩʩʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 1,0-1,5 ʢʛ, ʩʫʷʛʥʦʩʪʴ ʫ ʦʚʝʮ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 100%. ʊʘʢʞʝ ʩʦʢʨʘʱʘʝʪʩʷ 
ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʜʠʘʛʥʦʩʪʠʢʫ ʩʫʷʛʥʦʩʪʠ, ʪ.ʝ. ʝʩʣʠ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ ʟʘʪʨʘʯʠʚʘʝʪʩʷ 1 ʤʠʥʫʪʘ, ʪʦ ʚ 
ʵʪʦʪ ʧʝʨʠʦʜ ʪʦʣʴʢʦ 20- 30 ʩʝʢ., ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ [3]. ʇʨʠ ʣʘʙʦ-
ʨʘʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʦʚʮʝʤʘʪʦʢ ʫʨʦʚʝʥʴ ʧʨʦʛʝʩʪʝʨʦʥʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʙʝʨʝ-
ʤʝʥʥʦʩʪʴ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʠʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʫ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ [5]. 
 

ʊʘʙʣʠʮʘ 1 ï ʈʘʟʚʠʪʠʝ ʟʘʨʦʜʳʰʘ ʦʚʮʳ 

ɺʦʟʨʘʩʪ, ʜʥʝʡ ɼʣʠʥʘ, ʩʤ ɺʝʩ, ʛ ʇʝʨʠʦʜ 

0-15 0,03-0,05 - ʙʣʘʩʪʦʮʠʜʳ 

20 0,5 0,05 ʟʘʨʦʜʳʰʝʚʳʡ 

25 1,1 0,20 ʟʘʨʦʜʳʰʝʚʳʡ 

30 1,9 0,77 ʟʘʨʦʜʳʰʝʚʳʡ 

32 2,6 1,80 ʇʨʝʜʧʣʦʜʥʳʡ 

40 3,3 3,80 ʇʨʝʜʧʣʦʜʥʳʡ 

45 5,4 10,0 ʇʣʦʜʥʳʡ 

60 8,0 50,0 ʇʣʦʜʥʳʡ 

60 5,0-7,0 50,0 ʇʣʦʜʥʳʡ 

60 5,0- 8,0 80,0 ʇʣʦʜʥʳʡ 

90 16,0 900,0 ʇʣʦʜʥʳʡ 

90 16,0 700- 1200 ʇʣʦʜʥʳʡ 

90 16,0 800-1200 ʇʣʦʜʥʳʡ 

105 20,0-22,0 1000-1200 ʇʣʦʜʥʳʡ 

120 25,0 2900 ʇʣʦʜʥʳʡ 

120 25,0-32,0 1500-2500 ʇʣʦʜʥʳʡ 

150 30,0-50,0 4300 ʇʣʦʜʥʳʡ 

150 30,0-50,0 2000-3500 ʇʣʦʜʥʳʡ 

150 30,0-50,0 4000-4900 ʇʣʦʜʥʳʡ 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʚʝʮ, ʚʩʝʛʜʘ ʙʳʣʘ ʠ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪ-
ʚʝ. ɺʣʘʜʝʣʴʮʳ ʥʝʙʦʣʴʰʠʭ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʩ ʥʠʟʢʠʤ ʜʦʭʦʜʦʤ ʥʝ ʤʦʛʫʪ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʧʨʠʤʝ-
ʥʠʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʧʨʠʙʦʨʳ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʩʫʷʛʥʦʩʪʠ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʨʝʢʪʘʣʴʥʦ-
ʙʨʶʰʥʦʡ ʤʝʪʦʜ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʩʫʷʛʥʦʩʪʠ ʥʝ ʪʨʝʙʫʝʪ ʥʠʢʘʢʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʚʧʦʣʥʝ ʤʦʞʥʦ 
ʧʨʘʢʪʠʢʦʚʘʪʴ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʢʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʪʘʢ ʠ ʚ ʫʩʣʦʚʠʷʭ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ 
ʭʦʟʷʡʩʪʚ.  

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʚʳʷʚʠʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʨʝʢʪʘʣʴʥʦ-ʙʨʶʰʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠ ʜʠ-
ʘʛʥʦʩʪʠʢʝ ʩʫʷʛʥʦʩʪʠ ʫ ʦʚʝʮ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

 - ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʦʪʙʦʨʘ ʚʝʨʦʷʪʥʦ ʩʫʷʛʥʳʭ ʦʚʮʝʤʘʪʦʢ ʤʝʪʦʜʦʤ 
ʚʠʟʫʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʥʘʨʫʞʥʳʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʘ ʪʘʢʞʝ ʨʝʢʪʘʣʴʥʦʡ ʧʘʣʴʧʘʮʠʝʡ ʤʘʪʦʯʥʦʡ ʘʨʪʝʨʠʠ;  

 - ʧʨʦʚʝʩʪʠ ʜʠʘʛʥʦʩʪʠʢʫ ʩʫʷʛʥʦʩʪʠ ʠʟ ʯʠʩʣʘ ʦʪʦʙʨʘʥʥʳʭ ʦʚʮʝʤʘʪʦʢ ʤʝʪʦʜʦʤ ʨʝʢʪʘʣʴʥʦ-
ʙʨʶʰʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʫʩʪʘʥʦʚʠʪʴ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʣʫʯʥʦʛʦ 
ʩʝʟʦʥʘ ʥʘ ʦʚʮʝʤʘʪʢʘʭ ʵʜʝʣʴʙʘʝʚʩʢʦʡ ʧʦʨʦʜʳ, ʩʣʫʯʝʥʥʳʭ ʩ ʙʘʨʘʥʦʤ- ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʚʦ ʚʨʝʤʷ ʩʣʫʯʥʦ-
ʛʦ ʩʝʟʦʥʘ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʀʇ ʐʦʛʝʥʦʚʫ ɿ.ʍ., ʭʦʟʷʡʩʪʚʦ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩ.ʧ. ʏʝʛʝʤ-2, ʏʝʛʝʤ-
ʩʢʦʛʦ ʨʘʡʦʥʘ ʂɹʈ. ɾʠʚʦʪʥʳʭ ʠʩʩʣʝʜʦʚʘʣʠ ʥʘʪʦʱʘʢ, ʫʪʨʦʤ ʜʦ ʢʦʨʤʣʝʥʠʷ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʘʙʦʨʪʦʚ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʦʚʮʝʤʘʪʦʢ 
ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʝʣʠ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʥʘʨʫʞʥʳʭ ʧʦʣʦʚʳʭ 
ʦʨʛʘʥʦʚ ʠ ʨʝʢʪʘʣʴʥʫʶ ʧʘʣʴʧʘʮʠʶ ʤʘʪʦʯʥʦʡ ʘʨʪʝʨʠʠ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʇʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʙʨʘʣʠ 15 ʦʚʮʝʤʘʪʦʢ ʩ ʧʨʠʟʥʘʢʘʤʠ ʩʫʷʛʥʦʩʪʠ. ʈʝʢʪʘʣʴ-
ʥʦ-ʙʨʶʰʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʦʤ ʬʠʢʩʘʮʠʦʥʥʦʤ ʩʪʦʣʝ ʨʘʟʤʝʨʦʤ 
1,2 ʤ Ĭ 0,70 ʤ ʩ ʥʘʢʣʦʥʦʤ ʧʣʦʩʢʦʩʪʠ 45Á. ɺ ʢʘʯʝʩʪʚʝ ʟʦʥʜʘ, ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʩʫʷʛʥʦʩʪʠ ʫ ʦʚʝʮ ʠʩʧʦʣʴ-
ʟʦʚʘʣʠ ʩʧʝʮʠʘʣʴʥʳʡ ʟʦʥʜ ʩ ʜʠʘʤʝʪʨʦʤ 1,5-2,0 ʩʤ ʠ ʜʣʠʥʦʡ 50 ʩʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʠʟ ʩʨʘʚʥʠʪʝʣʴʥʦ 
ʧʨʦʯʥʦʡ ʧʣʘʩʪʤʘʩʩʳ ʩ ʟʘʢʨʫʛʣʝʥʥʳʤ ʢʦʥʮʦʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ.  
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʜʠʘʛʥʦʩʪʠʢʠ ʩʫʷʛʥʦ-
ʩʪʠ, ʞʠʚʦʪʥʦʤʫ ʧʨʠʜʘʚʘʣʠ ʜʨʫʛʦʝ ʧʦʣʦʞʝʥʠʝ ʪʝʣʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʍʶʣʝʪʦʤ ʤʝʪʦʜʘ, ʧʨʠ 
ʢʦʪʦʨʦʤ ʦʚʮʝʤʘʪʢʫ ʠʩʩʣʝʜʫʶʪ ʚ ʩʧʠʥʥʦʤ ʧʦʣʦʞʝʥʠʠ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ 
ʥʘ ʩʫʷʛʥʦʩʪʴ, ʦʚʝʮ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʙʦʢʦʚʦʤ ʧʦʣʦʞʝʥʠʠ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʬʠʢʩʘʮʠʦʥʥʦʤ ʩʪʦʣʝ, ʠʤʝʶ-
ʱʠʡ ʥʘʢʣʦʥ ʚ 45Á ʩ ʪʝʤ, ʯʪʦʙʳ ʟʘʜʥʷʷ ʯʘʩʪʴ ʪʫʣʦʚʠʱʘ ʦʚʮʳ ʙʳʣʘ ʚʳʰʝ ʧʝʨʝʜʥʝʡ. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ, 
ʚʦ-ʧʝʨʚʳʭ, ʦʙʣʝʛʯʘʝʪ ʪʨʫʜ ʯʘʙʘʥʦʚ, ʬʠʢʩʠʨʫʶʱʠʭ ʞʠʚʦʪʥʦʝ, ʚʦ-ʚʪʦʨʳʭ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʤʝʱʝʥʠʶ ʦʨ-
ʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʚʧʝʨʝʜ, ʢ ʜʠʘʬʨʘʛʤʝ, ʦʩʚʦʙʦʞʜʘʷ ʪʘʟʦʚʫʶ ʧʦʣʦʩʪʴ ʠ ʯʘʩʪʴ ʙʨʶʰʥʦʡ ʧʦʣʦʩ-
ʪʠ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʘʪʢʘ, ʠ ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʨʫʛʣʝʥʥʳʡ ʢʦʥʝʮ ʩʪʝʨʞʥʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʤʘʟʳ-
ʚʘʣʠ ʚʘʟʝʣʠʥʦʤ ʠʣʠ ʨʘʩʪʠʪʝʣʴʥʳʤ ʤʘʩʣʦʤ ʠ ʚʚʦʜʠʣʠ ʚ ʧʨʷʤʫʶ ʢʠʰʢʫ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 30-35 ʩʤ, ʤʝʜ-
ʣʝʥʥʦ ʧʨʦʜʚʠʛʘʷ ʩʪʝʨʞʝʥʴ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʟʚʦʥʦʯʥʠʢʫ. ʇʨʠ ʵʪʦʤ ʣʘʜʦʥʴ ʩʚʦʙʦʜʥʦʡ ʨʫʢʠ ʧʨʠʢʣʘʜʳʚʘ-
ʣʠ ʢ ʚʝʥʪʨʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʢʠ ʞʠʚʦʪʘ ʙʣʠʞʝ ʢ ʚʳʤʝʥʠ. ɿʘʪʝʤ ʤʝʜʣʝʥʥʦ ʥʘʧʨʘʚʣʷʣʠ ʩʪʝʨʞʝʥʴ 
ʢ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʞʠʚʦʪʘ, ʩʪʘʨʘʷʩʴ ʧʦʜʚʝʩʪʠ ʤʘʪʢʫ, ʥʘʚʩʪʨʝʯʫ ʨʫʢʝ, ʧʨʠʣʦʞʝʥʥʦʡ ʢ ʙʨʶʰʥʦʡ ʩʪʝʥʢʝ. 
ʇʨʠ ʵʪʦʤ ʤʘʪʢʘ ʩ ʧʣʦʜʦʤ ʭʦʨʦʰʦ ʧʘʣʴʧʠʨʫʝʪʩʷ.  

ʇʨʦʚʦʜʷ ʥʝʩʢʦʣʴʢʦ ʚʝʝʨʦʦʙʨʘʟʥʳʭ ʜʚʠʞʝʥʠʡ ʩʪʝʨʞʥʷ, ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʪʘʢʞʝ ʠ ʜʚʦʡʥʝʚʫʶ 
ʩʫʷʛʥʦʩʪʴ ʦʚʮʝʤʘʪʢʠ. ʋ ʙʝʩʧʣʦʜʥʳʭ ʦʚʝʮ ʩʪʝʨʞʝʥʴ, ʥʝ ʚʩʪʨʝʪʠʚ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʤʘʪʢʠ, 
ʢʘʩʘʝʪʩʷ ʚʝʥʪʨʘʣʴʥʦʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʠ ʦʪʯʝʪʣʠʚʦ ʧʨʦʱʫʧʳʚʘʝʪʩʷ ʣʘʜʦʥʴʶ ʩʚʦʙʦʜʥʦʡ ʨʫʢʠ. ʈʝʟʫʣʴ-
ʪʘʪʳ ʨʝʢʪʘʣʴʥʦ-ʙʨʶʰʥʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʩʫʷʛʥʦʩʪʠ ʫ ʦʚʮʝʤʘʪʦʢ ʧʦʢʘʟʘʥʳ ʚ 
ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʫʷʛʥʦʩʪʴ ʦʚʝʮ 

 ̄
ʀʩʩʣʝʜʦʚʘʥʦ ʦʚʮʝʤʘʪʦʢ 

(ʠʥʚ. ʥʦʤʝʨ) 
ɺʳʷʚʣʝʥʦ ʩʫʷʛʥʳʭ  

ʩ ʚʦʟʨʘʩʪʦʤ ʧʣʦʜʘ (ʤʝʩ.) 
ʆʙʲʷʛʥʠʣʦʩʴ  

ʚ ʫʯʝʪʥʳʡ ʧʝʨʠʦʜ 
ʇʨʠʤʝʯʘʥʠʝ 

1 232 2,5-3,0 +  

2 321 2,5-3,0 +  

3 428 3-3,5 +  

4 326 2,5-3,0 +  

5 243 ʙʝʩʧʣʦʜʥʘʷ -  

6 367 2,5-3,5 +  

7 254 3-3,5 +  

8 587 2,5-3,0 +  

9 262 3-3,5 - 
ʦʢʘʟʘʣʘʩʴ 
ʙʝʩʧʣʦʜʥʦʡ 

10 597 2,5-3,0 +  

11 439 3-3,5 +  

12 487 ʙʝʩʧʣʦʜʥʘʷ -  

13 378 2,5-3,0 +  

14 411 2,5-3,5 +  

15 299 2,5-3,0 +  

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʠʟ 15 ʦʚʮʝʤʘʪʦʢ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʝʢʪʘʣʴʥʦ-ʙʨʶʰʥʳʤ 

ʤʝʪʦʜʦʤ, 13 ʦʢʘʟʘʣʠʩʴ ʙʝʨʝʤʝʥʥʳʤʠ ʩʦ ʩʨʦʢʘʤʠ ʧʨʠʤʝʨʥʦ ʦʪ 2,5 ʜʦ 3,5 ʤʝʩʷʮʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 80%. 
ʀʟ 13 ʚʳʷʚʣʝʥʥʳʭ ʨʝʢʪʘʣʴʥʦ-ʙʨʶʰʥʳʤ ʤʝʪʦʜʦʤ ʩʫʷʛʥʳʭ ʦʚʮʝʤʘʪʦʢ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʦʢʦʪʠʣʠʩʴ ʪʦʣʴ-
ʢʦ 12, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 92,3%. 

ɺʳʚʦʜʳ: 
1. ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʩʫʷʛʥʦʩʪʠ ʫ ʦʚʝʮ ʨʝʢʪʘʣʴʥʦ-ʙʨʶʰʥʦʡ ʤʝʪʦʜ ʦʢʘʟʘʣʩʷ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʳʤ ʠ 

ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ʀʟ 13 ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʚʮʝʤʘʪʦʢ, ʫ ʢʦʪʦʨʳʭ 
ʚʳ̫ʚʣʝʥʘ ʙʝʨʝʤʝʥʥʦʩʪʴ ʩʦ ʩʨʦʢʘʤʠ ʦʪ 2,5 ʜʦ 3,5 ʤʝʩʷʮʝʚ ʚʦ ʚʨʝʤʷ ʦʢʦʪʠʣʠʩʴ (ʦʙʲʝʛʥʷʪʠʣʠʩʴ) 12, ʠʣʠ 
92,3%. 

2. ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʩʫʷʛʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʤ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳ-
ʷʚʣʷʪʴ ʩʫʷʛʥʦʩʪʴ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʥ ʩʣʠʰʢʦʤ ʟʘʪʨʘʪʥʳʡ ʠʟ-ʟʘ ʚʳʩʦʢʠʭ ʮʝʥ ʥʘ ʫʣʴʪ-
ʨʘʟʚʫʢʦʚʳʝ ʘʧʧʘʨʘʪʳ, ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʠʥʦʩʪʨʘʥʥʦʛʦ. ʇʦʵʪʦʤʫ ʥʝʙʦʣʴʰʠʝ ʦʚ-
ʮʝʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ, ʥʝ ʠʤʝʶʱʠʝ ʜʦʩʪʘʪʦʯʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʥʝʦʙ-
ʭʦʜʠʤʳʤʠ ʥʘʚʳʢʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʤʝʪʦʜ ʟʘʯʘʩʪʫʶ ʦʩʪʘʝʪʩʷ 
ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤ.  
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Annotation 
Since the establishment of natural spermatoagglutinins in the blood serum of animals, a large number of stu-
dies have been carried out, but to this day the causes and mechanism of natural spermioregulation, changes 
in the titer of spermatoantibodies in various phases of ontogenesis, their synthesis and role in the implemen-
tation of reproductive functions and their violations. In this regard, it is extremely important to know that 
among the many factors that affect reproduction, an important place is occupied by immunobiological reac-
tions of various types that occur spontaneously in the circulating blood or in the genital tract. The results ob-
tained in our experiments indicate the positive effect of fortification on the severity of the body's immune 
response. 

Key words: heifers, pregnancy, vitamin A, sperm antibody titer. 

 
ɺʚʝʜʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʣʦʛʠʠ ʢ ʨʘʟʤʥʦʞʝʥʠʶ ʞʠʚʦʪʥʳʭ ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ, ʚʤʝʩʪʝ ʩ 

ʪʝʤ, ʧʦʛʨʘʥʠʯʥʘʷ ʩ ʥʝʶ ʦʪʨʘʩʣʴ ʥʘʫʢʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʠʤʤʫʥʦʨʝʧʨʦʜʫʢʮʠʷè ʥʘʰʣʘ ʧʨʠ-
ʟʥʘʥʠʝ ʣʠʰʴ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ. ɺʦʧʨʝʢʠ ʧʨʝʞʥʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦʙ ʦʛʨʘʥʠʯʝʥʥʦʤ ʟʥʘʯʝʥʠʠ ʠʤ-
ʤʫʥʥʳʭ ʨʝʘʢʮʠʡ ʢʘʢ ʩʧʦʩʦʙʘ ʦʪʨʘʞʝʥʠʷ, ʘʪʘʢ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʤʠʢʨʦʙʦʚ, ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ 
ʬʘʢʪʦʚ ʦ ʰʠʨʦʢʦʤ ʫʯʘʩʪʠʠ ʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʦ ʚʩʝʭ ʵʪʘʧʘʭ ʥʦʨʤʘʣʴʥʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘʨʷ-
ʜʫ ʩ ʥʝʨʚʥʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʦʜʥʘʢʦ ʝʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʵʪʦʤ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʠʦʪʝʭʥʠʯʝ-
ʩʢʠʭ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʠ ʫ ʢʦʛʦ ʥʝʪ ʩʦ-
ʤʥʝʥʠʡ, ʯʪʦ ʩʨʝʜʠ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ, ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʠʤʤʫ-
ʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʨʘʟʥʦʛʦ ʪʠʧʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʩʧʦʥʪʘʥʥʦ ʚ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʢʨʦʚʠ, ʣʠʙʦ ʚ 
ʧʦʣʦʚʳʭ ʧʫʪʷʭ [3]. 

ʇʣʦʜʦʪʚʦʨʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʙʠʦʣʦʛʦʚ ʠ ʧʨʘʢʪʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʠ 
ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʞʠʚʦʪʥʳʭ ʝʱʝ ʨʘʟ ʷʨʢʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʨʠʥʮʠʧʘ ʝʜʠʥʩʪʚʘ 
ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ. 

ʇʦ ʤʥʝʥʠʶ ʠʟʚʝʩʪʥʳʭ ʫʯʝʥʳʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʠʚʳʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʤʤʫʥʦʣʦʛʠʠ, ʢʘʢ ʦ 
ʥʘʫʢʝ, ʠʟʫʯʘʶʱʝʡ ʧʫʪʠ ʙʦʨʴʙʳ ʦʨʛʘʥʠʟʤʘ ʩ ʙʦʣʝʟʥʝʪʚʦʨʥʳʤʠ ʤʠʢʨʦʙʘʤʠ, ʟʦʦʪʝʭʥʠʯʝʩʢʘʷ ʠʤʤʫʥʦʣʦ-
ʛʠʷ ʚʳʷʚʣʷʝʪ ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ, ʧʨʠʩʫʱʠʝ ʚʩʝʤ ʞʠʟʥʝʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʞʠʚʦʪʥʳʭ [1-4]. ʇʦʜʦʙʥʳʡ 
ʬʘʢʪ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʦʯʥʳʝ ʢʦʥʪʘʢʪʳ ʟʦʦʪʝʭʥʠʠ ʩ ʥʦʚʦʡ ʦʪʨʘʩʣʴʶ ʙʠʦʣʦʛʠʠ ʚʦʩ-
ʧʨʦʠʟʚʝʜʝʥʠʷ ï ʟʦʦʪʝʭʥʠʯʝʩʢʦʡ ʠʤʤʫʥʦʣʦʛʠʝʡ [5]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2021-2022 ʛʛ. ʥʘ ʢʘʬʝʜʨʝ 
çɺʝʪʝʨʠʥʘʨʥʘʷ ʤʝʜʠʮʠʥʘè ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ ʢʨʝ-
ʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚʘʭ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘ ʞʠʚʦʪʥʳʭ ʛʦʣʰʪʠʥʩʢʦʡ 
ʧʦʨʦʜʳ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʤʘʩʪʠ. ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʤ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʨʘʮʠʦʥʳ ʙʳʣʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ 
ʧʦ ʦʩʥʦʚʥʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʢʨʦʤʝ ʢʘʨʦʪʠʥʘ (250-300 ʤʛ ʚʤʝʩʪʦ 750-800 ʤʛ). 

 ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʥʝʪʝ-
ʣʝʡ-ʘʥʘʣʦʛʦʚ ʧʦ ʧʦʨʦʜʝ, ʚʦʟʨʘʩʪʫ ʠ ʞʠʚʦʡ ʤʘʩʩʝ. ʇʝʨʚʘʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ï ʢʦʥʪʨʦʣʴʥʘʷ. ɺʪʦʨʦʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩ ʠʥʪʝʨʚʘʣʦʤ 5-7 ʜʥʝʡ ʚʚʦʜʠʣʠ ʪʨʠ-ʯʝʪʳʨʝ ʨʘʟʘ ʤʘʩʣʷʥʳʡ ʨʘʩʪʚʦʨ ʚʠʪʘʤʠʥʘ ɸ 
(ʚʥʫʪʨʠʤʳʰʝʯʥʦ) ʧʦ 250-500 ʪʳʩ. ʄ.ɽ. ʇʨʦʙʳ ʢʨʦʚʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʨʘʣʠ ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ ʫ ʥʝ-
ʪʝʣʝʡ ï ʝʞʝʤʝʩʷʯʥʦ. 

ʊʠʪʨ ʩʧʝʨʤʠʦʘʛʛʣʶʪʠʥʠʥʦʚ ʚ ʠʟʫʯʘʝʤʳʭ ʩʳʚʦʨʦʪʢʘʭ ʦʧʨʝʜʝʣʷʣʠ ʩʧʝʨʤʠʦʘʛʛʣʶʪʠʥʘʮʠʦʥʥʦʡ 
ʧʨʦʙʦʡ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʂ. ɹʨʘʪʘʥʦʚʳʤ ʠ ɺ. ɼʠʢʦʚʳʤ [6]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʥʪʝʨʝʩʫʷʩʴ ʠʟʤʝʥʝʥʠʷʤʠ ʪʠʪʨʘ ʩʧʝʨʤʠʦʘʥʪʠʪʝʣ ʫ ʩʪʝʣʴʥʳʭ ʞʠ-
ʚʦʪʥʳʭ ʠ ʚʣʠʷʥʠʝʤ ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚʠʪʘʤʠʥʘ ɸ, ʤʳ ʠʟʫʯʘʣʠ ʪʠʪʨ ʩʧʝʨʤʠʦʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 
ʥʝʪʝʣʝʡ ʧʦ ʤʝʩʷʮʘʤ ʩʪʝʣʴʥʦʩʪʠ (ʪʘʙʣ. 1). 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʭ, ʚʦ-ʧʝʨʚʳʭ, ʚʠʜʥʦ, ʯʪʦ ʪʠʪʨ ʩʧʝʨʤʠʦʘʛʛʣʶʪʠʥʠʥʦʚ ʩʳʚʦʨʦʪ-
ʢʠ ʢʦʨʦʚ ʠ ʥʝʪʝʣʝʡ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʤʝʩʷʮʘʤ ʩʪʝʣʴʥʦʩʪʠ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʝʛʦ ʧʦʢʘʟʘʪʝʣʴ ʦʪʤʝʯʝʥ ʥʘ 2-3 

ʤʝʩʷʮʝ ʠ ʥʘ 8-ʤ ʤʝʩʷʮʝ ʩʪʝʣʴʥʦʩʪʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1:60,8°3,2; 1:57,6°4,3 ʠ 1:57,7°9,3), ʘ ʩʘʤʳʡ ʥʠʟ-

ʢʠʡ ï ʥʘ 1-ʤ ʠ 4-7 ʤʝʩʷʮʘʭ ʩʪʝʣʴʥʦʩʪʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1:48,0°5,3; 1:48,0°5,3; 1:51,2°5,2; 1:43,2°5,9). 
ɼʠʥʘʤʠʢʫ ʪʠʪʨʘ ʩʧʝʨʤʠʦʘʥʪʠʪʝʣ ʫ ʢʦʨʦʚ ʚ ʪʝʯʝʥʠʝ ʩʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʚ ʦʪʚʝʪ ʥʘ ʚʚʝʜʝʥʠʝ ʚ ʛʝʥʠʪʘʣʠʠ ʩʘʤʢʠ ʩʧʝʨʤʳ ʧʨʠ ʦʩʝʤʝʥʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʚ ʝʝ 
ʢʨʦʚʠ ʪʠʪʨʘ ʩʧʝʨʤʠʦʘʥʪʠʪʝʣ, ʢʦʪʦʨʳʡ ʜʦʩʪʠʛʥʫʚ ʤʘʢʩʠʤʫʤʘ ʥʘ 3-4-ʡ ʜʝʥʴ, ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘ-
ʝʪʩʷ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʷʮʝ ʩʪʝʣʴʥʦʩʪʠ ʪʠʪʨ ʩʳʚʦʨʦʪʦʯʥʳʭ ʩʧʝʨʤʠʦʘʥʪʠʪʝʣ ʩʥʦʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʜʦ 

1:60,8°3,2), ʧʦʩʣʝ ʯʝʛʦ ʦʧʷʪʴ ʩʥʠʞʘʝʪʩʷ, ʠ ʫʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 120-100-107-90% ʜʦ ʩʝʜʴʤʦʛʦ ʤʝ-
ʩʷʮʘ.  
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ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʪʠʪʨʘ ʩʧʝʨʤʠʦʘʛʛʣʶʪʠʥʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʦʨʦʚ  

ʠ ʥʝʪʝʣʝʡ ʚ ʪʝʯʝʥʠʝ ʩʪʝʣʴʥʦʩʪʠ  

ɻʨʫʧʧʘ  
ʞʠʚʦʪ-
ʥʳʭ 

ʀʟʫʯʘʝ-
ʤʳʝ ʧʦʢʘ-
ʟʘʪʝʣʠ 

ʄʝʩʷʮʳ ʩʪʝʣʴʥʦʩʪʠ 

1 2 3 4 5 6 7 8 9 

ʂʦʨʦʚʳ 

I.
 

1
.
 
ʂ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ

ʴ
-

ʥ
ʘ
ʷ

 

(n
=

1
0
) 

ʩʨʝʜʥʠʡ 

ʭ°mʭ 
1:48,0°

5,3 

1:60,8

°3,2 

1:57,6

°4,3 

1:48,0

°5,3 

1:51,2

°5,2 

1:43,2

°5,9 

1:51,2

°9,8 

1:57,6

°9,3 

1:54,

4°9,6 

ʤʠʥʠ-
ʤʘʣʴʥʳʡ  

1:32 1:32 1:32 1:32 1:32 1:16 1:32 1:32 1:32 

ʤʘʢʩʠ-
ʤʘʣʴʥʳʡ 

1:64 1:64 1:64 1:64 1:64 1:64 1:128 1:128 1:128 

2
.
 
ʆ
ʧ
ʳ
ʪ
ʥ
ʘ
ʷ

 

II
. 

(
ʚ
ʠ
ʪ
ʘ
ʤ
ʠ
ʥ
 

ɸ
,
(
n
=
2
5
)

 

ʩʨʝʜʥʠʡ 

ʭ°mʭ 
1:44,2°

4,0 

1:52,5

°3,1 

1:41,6

°4,2 

1:42,9

°3,7 

1:39,7

°3,5 

1:42,2

°3,8 

1:47,4

°3,3 

1:46,1

°4,3 

1:44,

8°3,2 

ʤʠʥʠ-
ʤʘʣʴʥʳʡ  

1:16 1:32 1:16 1:16 1:16 1:16 1:32 1:16 1:32 

ʤʘʢʩʠ-
ʤʘʣʴʥʳʡ 

1:64 1:64 1:64 1:64 1:64 1:64 1:64 1:64 1:64 

ʅʝʪʝʣʠ: 

II
I.

 
1
.
 
ʂ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ
ʴ
ʥ
ʘ
ʷ

 

(n
=

7
) 

ʩʨʝʜʥʠʡ 

ʭ°mʭ 

1:32, 

°6,0 

1:36,6

°4,6 

1:29,7

°6,5 

1:36,5

°4,5 

1:41,1

°5,9 

1:38,8

°6,8 

1:32,0

°6,0 

1:34,3

°5,4 

1:50,

3°6,5 

ʤʠʥʠ-
ʤʘʣʴʥʳʡ  

1:16 1:32 1:16 1:32 1:32 1:16 1:32 1:16 1:32 

ʤʘʢʩʠ-
ʤʘʣʴʥʳʡ 

1:64 1:64 1:64 1:64 1:64 1:64 1:64 1:64 1:64 

2
.
 
ʆ
ʧ
ʳ
ʪ
ʥ
ʘ
ʷ

 

(
ʚ
ʠ
ʪ
ʘ
ʤ
ʠ
ʥ
 
ɸ
,
 

n
=

1
5

) 

ʩʨʝʜʥʠʡ 

ʭ°mʭ 
1:28,8°

1,1 

1:34,1

°4,4 

1:30,9

°3,9 

1:26,7

°2,0 

1:24,5

°2,1 

1:33,1

°4.5 

1:35,2

°4,2 

1:28,8

°4,2 

1:35,

2°5,0 

ʤʠʥʠ-
ʤʘʣʴʥʳʡ  

1:16 1:16 1:16 1:16 1:16 1:16 1:16 1:16 1:16 

ʤʘʢʩʠ-
ʤʘʣʴʥʳʡ 

1:32 1:64 1:64 1:32 1:32 1:64 1:64 1:64 1:64 

 
ʅʘ ʩʝʜʴʤʦʤ ʤʝʩʷʮʝ ʪʠʪʨ ʘʥʪʠʪʝʣ ʩʥʦʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʦʩʪʘʝʪʩʷ ʜʦ ʢʦʥʮʘ ʩʪʝʣʴʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ 

107-120-113% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʫʨʦʚʥʝʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʩʪʝʣʴʥʦʩʪʠ. 
ʈʘʟʤʘʭ ʢʦʣʝʙʘʥʠʡ ʤʠʥʠʤʘʣʴʥʦʛʦ-ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʠʪʨʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʩʪʝʣʴʥʦʩʪʠ ʥʘʭʦʜʠʣʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 1:32 ï1:64, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʰʝʩʪʦʛʦ, ʜʝʚʷʪʦʛʦ ʤʝʩʷʮʝʚ, ʢʦʛʜʘ ʦʥ ʨʘʩʰʠʨʠʣʩʷ ʜʦ 1:16ï1:64. 
ʋ ʢʦʨʦʚ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʚʠʪʘʤʠʥʦʤ ɸ, ʚʦ-ʧʝʨʚʳʭ, ʪʠʪʨ ʩʧʝʨʤʠʦʘʥʪʠʪʝʣ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʩʪʝʣʴ-

ʥʦʩʪʠ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ (1:44,2°4,0 ʧʨʦʪʠʚ 1:48,0°5,3; 1:52,5°3,1 ʧʨʦʪʠʚ 1:60,8°3,2; 1:41,6°4,2 

ʧʨʦʪʠʚ 1:57,6°4,3 ʠ ʪ.ʜ.). 
ɺʦ-ʚʪʦʨʳʭ, ʥʘ ʧʝʨʚʦʤ ʠ ʥʘ ʩʝʜʴʤʦʤ-ʚʦʩʴʤʦʤ ʤʝʩʷʮʘʭ ʪʦʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʪʠʪʨʘ 

ʩʧʝʨʤʠʦʘʛʛʣʶʪʠʥʠʥʦʚ, ʥʦ ʦʥʦ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʘʙʝʝ. ɽʩʣʠ, ʥʘʧʨʠʤʝʨ, ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʢʦʨʦʚ ʪʠʪʨ 
ʩʧʝʨʤʠʦʘʥʪʠʪʝʣ ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʘ ʚʪʦʨʦʤ ʤʝʩʷʮʝ ʥʘ 26,6%, ʪʦ ʫ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ ï ʥʘ 18,7%; ʥʘ 
ʩʝʜʴʤʦʤ ʤʝʩʷʮʝ ï ʥʘ 6,6 ʠ 7,2, ʥʘ ʚʦʩʴʤʦʤ ï ʥʘ 20 ʠ 4,2; ʥʘ ʜʝʚʷʪʦʤ ï ʥʘ 13,3 ʠ ʥʘ 1,3%. ɺ-ʪʨʝʪʴʠʭ, 
ʨʘʟʤʘʭ ʢʦʣʝʙʘʥʠʡ ʤʠʥʠʤʘʣʴʥʦʛʦ-ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʠʪʨʘ ʟʜʝʩʴ ʫʜʝʨʞʠʚʘʣʩʷ ʚʩʝ ʚʨʝʤʷ ʚ ʧʨʝʜʝʣʘʭ 1:16-
1:64, ʣʠʰʴ ʥʘ ʚʪʦʨʦʤ ʠ ʥʘ ʩʝʜʴʤʦʤ ʤʝʩʷʮʘʭ ʦʥ ʩʫʞʠʚʘʣʩʷ ʜʦ 1:32ï1:64. 

ɺ ʜʠʥʘʤʠʢʝ ʪʠʪʨʘ ʩʧʝʨʤʠʦʘʛʛʣʶʪʠʥʠʥʦʚ ʚ ʢʨʦʚʠ ʥʝʪʝʣʝʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥ-
ʥʦʩʪʠ: ʚʦ-ʧʝʨʚʳʭ, ʦʥ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʩʪʝʣʴʥʦʩʪʠ ʢʘʢ ʫ ʢʦʥʪʨʦʣʴʥʳʭ, ʪʘʢ ʠ ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠ-
ʚʦʪʥʳʭ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʢʦʨʦʚ. ʅʘʧʨʠʤʝʨ, ʥʘ ʧʝʨʚʦʤ ʤʝʩʷʮʝ ʩʪʝʣʴʥʦʩʪʠ ʦʥ ʩʦʩʪʘʚʠʣ ʫ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʝʪʝʣʝʡ: 1:32,0°6,0, ʘ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʢʦʨʦʚ: 1:48,0°5,3, ʯʪʦ ʥʘ 5% ʚʳʰʝ; ʫ ʧʦʜ-

ʦʧʳʪʥʳʭ ʥʝʪʝʣʝʡ ï 1:28,8°1,7, ʘ ʫ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ ï 1:44,2°4,0 ʠʣʠ 153,4%. ʅʘ ʚʪʦʨʦʤ ʤʝʩʷʮʝ 

ʩʪʝʣʴʥʦʩʪʠ 1:36,6°4,6 ʧʨʦʪʠʚ 1:60,8°3,2 (166,1%) ʠ 1:34,1 ʧʨʦʪʠʚ 1:52,5°3,1 (153,9%) ʠ ʪ.ʧ. 
ɺʦ-ʚʪʦʨʳʭ, ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʪʠʪʨʘ ʩʧʝʨʤʠʦʘʛʛʣʶʪʠʥʠʥʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʩʪʝʣʴ-

ʥʦʩʪʠ. ʇʝʨʚʳʡ ʪʘʢʦʡ ʧʠʢ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʝʪʝʣʝʡ ʧʨʠʧʘʜʘʝʪ ʥʘ ʚʪʦʨʦʡ ʤʝʩʷʮ, ʢʦʛʜʘ ʪʠʪʨ ʩʳ-

ʚʦʨʦʪʦʯʥʳʭ ʩʧʝʨʤʠʦʘʛʛʣʶʪʠʥʠʥʦʚ ʫ ʥʠʭ ʫʚʝʣʠʯʠʚʘʣʩʷ ʜʦ 1:36,6°6,0 ʥʘ ʧʝʨʚʦʤ ʤʝʩʷʮʝ. ɺʪʦʨʦʡ ʧʠʢ, 
ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʯʝʪʚʝʨʪʳʡ-ʩʝʜʴʤʦʡ ʤʝʩʷʮ, ʢʦʛʜʘ ʪʠʪʨ ʩʧʝʨʤʠʦʘʥʪʠʪʝʣ ʧʦʚʳʰʘʣʩʷ 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 1:36,5°4,5; 1:41,1°5,9 ʠ 1:38,8°6,8. ʅʘʢʦʥʝʮ, ʥʘ ʚʦʩʴʤʦʤ-ʜʝʚʷʪʦʤ ʤʝʩʷʮʘʭ ʩʪʝʣʴʥʦ-

ʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ ʪʨʝʪʴʝ ʧʦʚʳʰʝʥʠʝ ʪʠʪʨʘ ʜʦ 1:34,3°5,4 ʠ 1:50,3°6,5. 
ɼʣʷ ʪʠʪʨʘ ʩʳʚʦʨʦʪʦʯʥʳʭ ʘʥʪʠʪʝʣ ʧʦ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʝʪʝʣʝʡ ʭʘʨʘʢʪʝʨʥʳ, ʚʦ-ʧʝʨʚʳʭ, ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʥʠʟʰʠʝ ʝʛʦ ʚʝʣʠʯʠʥʳ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 1:28,8°1,7 ʧʨʦʪʠʚ 1:52,0°6,0; 1:34,1°4,4 ʧʨʦʪʠʚ 

1:36,6°4,6 ʠ ʪ.ʜ.). ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʦʝ ʨʘʟʣʠʯʠʝ ʚ ʪʠʪʨʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʧʷʪʦʤ ʤʝʩʷʮʝ ʩʪʝʣʴʥʦʩʪʠ 

(1:24,5°2,1 ʧʨʦʪʠʚ 1:41,1°5,9) ʠ ʜʝʚʷʪʦʤ (1:35,2°5,0 ʧʨʦʪʠʚ 1:50,3°6,5). ʇʨʘʚʜʘ, ʥʘ ʪʨʝʪʴʝʤ ʠ ʩʝʜʴʤʦʤ 
ʤʝʩʷʮʘʭ ʩʪʝʣʴʥʦʩʪʠ ʪʠʪʨ ʩʧʝʨʤʠʦʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʥʝʪʝʣʝʡ ʦʢʘʟʘʣʩʷ ʥʝʩʢʦʣʴʢʦ 

ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ (1:30,9°3,9 ʧʨʦʪʠʚ 1:29,7°6,5 ʠ 1:35,2°4,2 ʧʨʦʪʠʚ 1:32,0°6,0). 
ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʟʤʝʥʝʥʠʡ ʪʠʪʨʘ ʩʧʝʨʤʠʦʘʛʛʣʶʪʠʥʠʥʦʚ ʧʦ ʤʝʩʷʮʘʤ ʩʪʝʣʴʥʦʩʪʠ, ʪʦ ʟʜʝʩʴ ʦʥʠ ʥʦ-

ʩʠʣʠ ʪʘʢʫʶ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʢʘʢ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʥʝʪʝʣʝʡ. 

ʅʘ ʚʪʦʨʦʤ ʤʝʩʷʮʝ ʩʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʪʠʪʨ ʩʧʝʨʤʠʦʘʥʪʠʪʝʣ ʩ 1:28,8°1,7 ʜʦ 1:34,1°4,4 ʠʣʠ ʥʘ 
18% (ʚ ʢʦʥʪʨʦʣʝ ʥʘ 14%); ʥʘ ʰʝʩʪʦʤ-ʩʝʜʴʤʦʤ ʤʝʩʷʮʘʭ ʩʪʝʣʴʥʦʩʪʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʪʠʪʨʳ ʧʦʨʷʜʢʘ 

1:33,1°4,5 ʠ 1:35,2°4,2, ʯʪʦ ʥʘ 14 ʠ 22% ʧʨʝʚʳʰʘʝʪ ʠʩʭʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (ʚ ʢʦʥʪʨʦʣʝ ʚʪʦʨʦʡ ʧʠʢ ʪʠʪ-
ʨʘ ʩʧʝʨʤʠʦʘʛʛʣʶʪʠʥʠʥʦʚ ʥʘʙʣʶʜʘʣʩʷ ʥʘ ʯʝʪʚʝʨʪʦʤ-ʧʷʪʦʤ-ʰʝʩʪʦʤ ʤʝʩʷʮʘʭ ʩʪʝʣʴʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ 
ʩʦʩʪʘʚʣʷʣʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 14,28 ʠ 28%). ʅʘ ʜʝʚʷʪʦʤ ʤʝʩʷʮʝ ʩʪʝʣʴʥʦʩʪʠ ʪʠʪʨ ʩʧʝʨʤʠʦʘʥʪʠʪʝʣ ʧʦʩʣʝ 

ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʥʠʞʝʥʠʷ ʥʘ ʚʦʩʴʤʦʤ ʤʝʩʷʮʝ ʜʦ 1:28,8°4,2 ʧʦʚʳʰʘʣʩʷ ʜʦ 1:35,2°5,0 ʠʣʠ ʥʘ 22% ʚ ʩʨʘʚ-
ʥʝʥʠʠ ʩ ʠʩʭʦʜʥʦʡ ʚʝʣʠʯʠʥʦʡ (ʚ ʢʦʥʪʨʦʣʝ ʦʥ ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʘ 57,1%). 

 
ɺʳʚʦʜʳ 

1. ʋ ʢʦʨʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʚʠʪʘʤʠʥʦʤ ɸ, ʪʠʪʨ ʩʧʝʨʤʠʦʘʥʪʠʪʝʣ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʩʪʝʣʴʥʦʩʪʠ ʩʦ-
ʭʨʘʥʷʝʪʩʷ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʢʦʨʦʚ, ʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤ, ʯʝʤ ʢʘʢ ʫ ʢʦʥʪʨʦʣʴ-
ʥʳʭ, ʪʘʢ ʠ ʚʠʪʘʤʠʥʠʟʠʨʦʚʘʥʥʳʭ ʥʝʪʝʣʝʡ. 

2. ʇʘʜʝʥʠʝ ʪʠʪʨʘ ʩʧʝʨʤʠʦʘʥʪʠʪʝʣ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʦ ʥʘʩʪʦʣʴʢʦ ʠʥʪʝʥʩʠʚ-
ʥʦ, ʯʪʦ ʢ 20-ʤʫ ʜʥʶ ʧʝʨʠʦʜʘ ʦʥ ʩʥʠʟʠʣʩʷ ʚ 1,8 ʨʘʟʘ ʠ ʦʢʘʟʘʣʩʷ ʜʘʞʝ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʷ, ʟʘʨʝʛʠʩʪʨʠʨʦ-
ʚʘʥʥʦʛʦ ʚ ʥʘʯʘʣʝ ʩʪʝʣʴʥʦʩʪʠ. 
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170 

ʪʦʯʥʳʭ ʙʘʪʘʨʝʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʡ ʛʠʧʦʜʠʥʘʤʠʠ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʯʸʪʦʤ ʨʘʟʜʝʣʝʥʠʷ ʧʦ ʧʦʣʫ, ʙʨʦʡʣʝʨʳ ʢʨʦʩʩʘ çʂʦʙʙ-500è ʧʨʝʚʟʦʰʣʠ ʩʚʝʨʩʪʥʠʢʦʚ 
ʧʦ ʤʷʩʥʳʤ ʢʘʯʝʩʪʚʘʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. ʇʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʙʨʦʡʣʝʨʦʚ ʚ ʢʣʝ-
ʪʦʯʥʳʭ ʙʘʪʘʨʝʷʭ ʚ ʧʨʝʜʝʣʘʭ 27-31 ʛʦʣ./ʤ

2
 ʥʝ ʧʨʠʚʝʣʘ ʢ ʧʦʷʚʣʝʥʠʶ ʛʠʧʦʜʠʥʘʤʠʠ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʪʫʰʢʦʚ ʠ ʢʫʨʦʯʝʢ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʨʦʡʣʝʨ, ʤʷʩʥʳʝ ʢʘʯʝʩʪʚʘ, ʚʳʭʦʜ ʤʳʰʮ, ʢʣʝʪʦʯʥʳʝ ʙʘʪʘʨʝʠ, ʛʠʧʦʜʠʥʘʤʠʷ, 

ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ, ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʙʠʦʭʠʤʠʷ ʢʨʦʚʠ. 
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Annotation 

The performed studies reflect the results of the evaluation of the meat qualities of cross broilers "Ross-

308" and "Cobb-500", as well as the hematological parameters of broilers grown in cell batteries, depending 

on the planting density under conditions of presumed inactivity. It was found that, taking into account the 

division by gender, the broilers of the "Cobb-500" cross exceeded their peers in terms of meat qualities for 

further deep processing. The density of planting broilers in cell batteries in the range of 27-31 heads/m
2
 did 

not lead to the appearance of hypodynamia, which is characterized by the hematological parameters of roost-

ers and chickens. 

 Keywords: broiler, meat quality, muscle output, cell batteries, hypodynamia, planting density, hema-

tological parameters, blood biochemistry. 

 

ɺʚʝʜʝʥʠʝ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ ʙʨʦʡʣʝʨʦʚ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʘʩʩʦʨʪʠ-

ʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʣʝʪʦʯʥʦʛʦ ʩʧʦʩʦʙʘ ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ, ʩ ʫʯʸʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʠ ʧʨʝʜʫʩʤʦʪ-

ʨʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʢʨʦʩʩʦʚ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʨʫʧʥʳʭ ʤʷʩʥʳʭ ʮʳʧʣʷʪ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʨʮʠʦʥʥʳʭ ʯʘʩʪʝʡ ʪʫʰʢʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʚʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʘʜʘʧʪʘʮʠʝʡ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʨʘʟʥʳʭ ʢʨʦʩʩʦʚ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʢʣʝʪʦʯʥʳʭ ʙʘʪʘʨʝʷʭ ʜʣʷ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʪʫʰʝʢ [1-3, 6, 12].  

ʋʯʝʥʳʤʠ ʠ ʧʨʘʢʪʠʢʘʤʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ [5, 7, 8, 11], ʦʜʥʘʢʦ ʥʝ ʠʟʫʯʝʥʦ ʩʦʩʪʦʷʥʠʝ ʧʪʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʜʠʥʘʤʠʠ, ʚʦʟʥʠʢʘʶʱʝʡ 

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʢʣʝʪʦʯʥʳʭ ʙʘʪʘʨʝʷʭ ʩ ʨʘʟʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʦʛʦʣʦʚʴʷ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʠ, ʩʥʠʞʘʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠʡ ʚʦʟʜʫʭʦʦʙʤʝʥ ʚ ʨʘʩʯʸʪʝ 

ʥʘ ʙʨʦʡʣʝʨʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʥʘʨʫʰʝʥʠʶ ʜʳʭʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ 

[9, 10]. ʀʟʫʯʝʥʠʝ ʚʦʧʨʦʩʘ ʧʦʟʚʦʣʠʪ ʧʨʝʜʧʨʠʥʷʪʴ ʤʝʨʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦ-

ʩʘʜʢʠ ʙʨʦʡʣʝʨʦʚ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʢʣʝʪʦʯʥʳʭ ʙʘʪʘʨʝʷʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, 

ʩʫʜʷ ʧʦ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʦʧʨʝʜʝʣʝʥʠʝ ʤʷʩʥʳʭ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʨʦʡʣʝʨʦʚ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʢʨʦʩʩʘ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʧʪʠʮʳ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʵʧʠʟʦʦʪʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ. ɹʨʦʡ-

ʣʝʨʦʚ ʢʨʦʩʩʦʚ çʈʦʩʩ-308è ʠ çʂʦʙʙ-500è (ʦʧʳʪ 2 ï çʈʦʩʩ-308è) ʚʳʨʘʱʠʚʘʣʠ ʜʦ 7 ʥʝʜʝʣʴ ʚ ʦʧʳʪʝ 1, ʜʦ 
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6 ʥʝʜʝʣʴ ʚ ʦʧʳʪʝ 2 ʚ ʢʣʝʪʦʯʥʳʭ ʙʘʪʘʨʝʷʭ ʧʦ ʩʭʝʤʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1. ʉʫʪʦʯʥʳʭ ʮʳʧʣʷʪ 

ʨʘʟʜʝʣʷʣʠ ʧʦ ʧʦʣʫ. ʇʦʛʦʣʦʚʴʝ ʧʪʠʮ ʚ ʦʧʳʪʝ 1 ʩʦʩʪʘʚʣʷʣʦ 60 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ, ʚ ʦʧʳʪʝ 2 ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʪʠʮ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʧʦʛʦʣʦʚʴʶ ʙʨʦʡʣʝʨʦʚ, ʫʢʘʟʘʥʥʳʭ ʚ ʩʭʝʤʝ ʦʧʳʪʘ ʚ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʦʧʳʪʝ 1 ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʚ ʨʘʩʯʸʪʝ ʥʘ ʧʝʪʫʰʢʘ ʩʦʩʪʘʚʣʷʣʘ 450 ʩʤ
2
; ʚ ʨʘʩʯʸʪʝ ʥʘ 

ʢʫʨʦʯʢʫ ï 413 ʩʤ
2
. ɺ ʦʧʳʪʝ 2 ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʮʳʧʣʷʪ ʚ ʛʨʫʧʧʘʭ ʩʦʩʪʘʚʣʷʣʘ 27, 28 ʠ 31 ʛʦʣ/ʤ

2
, ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʣʠʯʝʩʪʚʦ ʮʳʧʣʷʪ ʥʘ 1 ʥʠʧʧʝʣʴ ʩʦʩʪʘʚʣʷʣʦ 8 ʛʦʣ., ʧʨʠ ʬʨʦʥʪʝ ʢʦʨʤʣʝʥʠʷ ï 2,1 ʩʤ ʥʘ 1 

ʛʦʣ. ɺʦʟʜʫʭʦʦʙʤʝʥ ʚ ʟʘʣʘʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʦʡ ʩʠʩʪʝʤʦʡ ʚʝʥʪʠʣʷʮʠʠ, ʨʘʙʦʪʘʶʱʝʡ ʧʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʜʘʚʣʝʥʠʶ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʙʣʠʟʢʠʡ ʢ ʥʦʨʤʘʪʠʚʥʦʤʫ ʤʠʢʨʦʢʣʠʤʘʪ ʚ ʢʣʝʪʦʯʥʳʭ ʙʘ-

ʪʘʨʝʷʭ ʥʘ ʫʨʦʚʥʝ ʮʳʧʣʷʪ. ʂʦʨʤʣʝʥʠʝ ʧʪʠʮʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʣʥʦʨʘʮʠʦʥʥʳʤʠ ʢʦʤʙʠʢʦʨʤʘʤʠ. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʙʨʦʡʣʝʨʦʚ ʦʪʙʠʨʘʣʠ ʧʦ 3 ʧʝʪʫʰʢʘ ʠ ʢʫʨʦʯʢʠ ʩ ʨʘʚʥʦʡ ʩʨʝʜ-

ʥʝʡ ʧʨʝʜʫʙʦʡʥʦʡ ʞʠʚʦʡ ʤʘʩʩʦʡ (ʦʪʜʝʣʴʥʦ ʜʣʷ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ) ʜʣʷ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʨʘʟʜʝʣʢʠ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ɺʅʀʊʀʇ [4]. ɼʣʷ ʠʟʫʯʝʥʠʷ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʪʠʮʳ ʦʪʙʠ-

ʨʘʣʠ ʦʙʨʘʟʮʳ ʢʨʦʚʠ ʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ ʧʨʠʙʦʨʘʭ Abacus Junior Vet, A-25 Biosystems ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʠʢ. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʳ ʦʧʳʪʦʚ 1 ʠ 2 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

1 2 3 4 

ʆʧʳʪ 1 

ʂʨʦʩʩ ʙʨʦʡʣʝʨʦʚ çʈʦʩʩ-308è çʂʦʙʙ-500è çʈʦʩʩ-308è çʂʦʙʙ-500è 

ʇʦʣ ʮʳʧʣʷʪ ǁ ǁ ǀ ǀ 

ʆʧʳʪ 2 

ʇʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ, ʛʦʣ./ʤ
2
 27 28 31 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʚ ʦʧʳʪʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʋʩʪʘʥʦʚʣʝʥʘ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʝʚʦʩʭʦʜʩʪʚʘ ʙʨʦʡ-

ʣʝʨʦʚ ʢʨʦʩʩʘ çʂʦʙʙ-500è ʥʘʜ ʩʚʝʨʩʪʥʠʢʘʤʠ ʢʨʦʩʩʘ çʈʦʩʩ-308è ʧʦ ʚʩʝʤ ʠʟʫʯʘʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʢ 

ʩʨʝʜʠ ʧʝʪʫʰʢʦʚ, ʪʘʢ ʠ ʩʨʝʜʠ ʢʫʨʦʯʝʢ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʤʳʰʮ 

ʩʦʩʪʘʚʠʣ 62,1% ʫ ʩʘʤʮʦʚ, ʯʪʦ ʚʳʰʝ ʥʘ 3,6% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʘʤʢʘʤʠ. ɺʳʭʦʜ ʬʠʣʝ ʥʘʭʦʜʠʣʩʷ ʚʦ ʚʩʝʭ 

ʛʨʫʧʧʘʭ ʚ ʧʨʝʜʝʣʘʭ 20,0-22,6%. ʇʦ ʤʘʩʩʝ ʢʦʩʪʝʡ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʥʝ ʦʪʤʝʯʝʥʦ ʩʫʱʝʩʪʚʝʥ-

ʥʳʭ ʦʪʣʠʯʠʡ ʩʨʝʜʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ. ʄʘʩʩʘ ʩʲʝʜʦʙʥʳʭ ʯʘʩʪʝʡ ʪʫʰʢʠ ʙʳʣʘ ʚʳʰʝ ʥʘ 266,2 ʛ ʚ 

ʛʨʫʧʧʝ 2 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʛʨʫʧʧʦʡ 1, ʚ ʛʨʫʧʧʝ 4 ï ʥʘ 235,6 ʛ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʛʨʫʧʧʦʡ 3, ʯʪʦ ʦʧʨʝʜʝʣʠʣʦ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʘʩʩʳ ʥʝʩʲʝʜʦʙʥʳʭ ʯʘʩʪʝʡ ʪʫʰʢʠ ʥʘʠʚʳʩʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʥʦʰʝʥʠʷ 

ʩʲʝʜʦʙʥʳʭ ʯʘʩʪʝʡ ʢ ʥʝʩʲʝʜʦʙʥʳʤ ï 4,55 ʠ 4,23 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʧʝʪʫʰʢʦʚ ʠ ʢʫʨʦʯʝʢ. 

 

ʊʘʙʣʠʮʘ 2 ï ʄʷʩʥʳʝ ʢʘʯʝʩʪʚʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

1 2 3 4 

ʄʘʩʩʘ ʧʦʪʨʦʰʝʥʦʡ ʪʫʰʢʠ, ʛ 2167,3 2478,6 1632,1 1748,4 

ʄʘʩʩʘ ʤʳʰʮ ʦʪ ʤʘʩʩʳ ʧʦʪʨʦʰʝʥʦʡ ʪʫʰʢʠ, ʛ 1337,2 1539,2 946,6 1022,8 

ʄʘʩʩʘ ʬʠʣʝ, ʛ 478,9 560,2 326,4 353,2 

ʄʘʩʩʘ ʢʦʩʪʝʡ ʦʪ ʤʘʩʩʳ ʧʦʪʨʦʰʝʥʦʡ ʪʫʰʢʠ, ʛ 390,1 433,8 303,6 323,5 

ʄʘʩʩʘ ʩʲʝʜʦʙʥʳʭ ʯʘʩʪʝʡ ʦʪ ʧʨʝʜʫʙʦʡʥʦʡ ʞʠʚʦʡ 

ʤʘʩʩʳ, ʛ 
1766,3 2032,5 1318,7 1554,3 

ʄʘʩʩʘ ʥʝʩʲʝʜʦʙʥʳʭ ʯʘʩʪʝʡ ʦʪ ʧʨʝʜʫʙʦʡʥʦʡ ʞʠʚʦʡ 

ʤʘʩʩʳ, ʛ 
401,0 446,1 313,4 333,9 

ʆʪʥʦʰʝʥʠʝ ʩʲʝʜʦʙʥʳʭ ʯʘʩʪʝʡ ʢ ʥʝʩʲʝʜʦʙʥʳʤ 4,40 4,55 4,20 4,23 

 

ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʪʫʰʢʦʚ ʠ ʢʫʨʦʯʝʢ ʚ ʦʧʳʪʝ 2 ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 3 ʠ 4.  
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ʊʘʙʣʠʮʘ 3 ï ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʪʫʰʢʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

1 2 3 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 102,8Ñ8,2 102,7Ñ8,2 102,6Ñ8,1 

ʕʨʠʪʨʦʮʠʪʳ, 10
12
/ʣ 2,3Ñ0,2 2,3Ñ0,2 2,4Ñ0,2 

ʃʝʡʢʦʮʠʪʳ, 10
9
/ʣ 41,5Ñ2,9 41,5Ñ2,9 41,5Ñ3,0 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 44,3Ñ0,9 44,4Ñ1,0 44,5Ñ0,9 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 23,3Ñ0,4 23,4Ñ0,4 23,4Ñ0,5 

ɻʣʦʙʫʣʠʥʳ, ʛ/ʣ 21,0Ñ0,6 21,0Ñ0,6 21,1Ñ0,7 

ɾʝʣʝʟʦ, ʤʦʣʴ/ʣ 24,9Ñ1,9 25,0Ñ1,9 25,0Ñ1,9 

ʂʘʣʴʮʠʡ, ʤʦʣʴ/ʣ 2,9Ñ0,1 2,9Ñ0,1 2,9Ñ0,1 

ʌʦʩʬʦʨ, ʤʦʣʴ/ʣ 1,8Ñ0,1 1,8Ñ0,1 1,8Ñ0,1 

 

ʊʘʙʣʠʮʘ 4 ï ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʫʨʦʯʝʢ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

1 2 3 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 110,1Ñ8,7 110,0Ñ8,7 110,1Ñ8,7 

ʕʨʠʪʨʦʮʠʪʳ, 10
12
/ʣ 3,1Ñ0,1 3,1Ñ0,1 3,1Ñ0,1 

ʃʝʡʢʦʮʠʪʳ, 10
9
/ʣ 46,6Ñ4,1 46,7Ñ4,0 46,8Ñ4,2 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 49,0Ñ2,6 49,0Ñ2,6 49,1Ñ2,6 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 30,0Ñ2,2 30,0Ñ2,2 30,2Ñ2,3 

ɻʣʦʙʫʣʠʥʳ, ʛ/ʣ 19,0Ñ1,8 18,9Ñ1,8 18,9Ñ1,9 

ɾʝʣʝʟʦ, ʤʦʣʴ/ʣ 29,5Ñ2,7 29,4Ñ2,8 29,5Ñ2,8 

ʂʘʣʴʮʠʡ, ʤʦʣʴ/ʣ 2,7Ñ0,1 2,7Ñ0,1 2,7Ñ0,1 

ʌʦʩʬʦʨ, ʤʦʣʴ/ʣ 1,5Ñ0,2 1,5Ñ0,2 1,5Ñ0,2 

 

ʆʪʤʝʯʝʥʘ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ ʛʨʫʧʧʘ-

ʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ ʚ ʢʣʝʪʦʯʥʳʭ ʙʘʪʘʨʝʷʭ (ʨʘʟʥʦʩʪʴ ʥʝ ʜʦʩʪʦʚʝʨʥʘ ʚ ʧʨʝʜʝʣʘʭ 

ʧʦʢʘʟʘʪʝʣʷ ʤʝʞʜʫ ʚʩʝʤʠ ʛʨʫʧʧʘʤʠ). ɺ ʪʦʞʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʠʟʫʯʘʝʤʳʝ ʧʦʢʘʟʘʪʝ-

ʣʠ (ʢʨʦʤʝ ʩʦʜʝʨʞʘʥʠʷ ʛʣʦʙʫʣʠʥʦʚ, ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ) ʙʳʣʠ ʚʳʰʝ ʫ ʢʫʨʦʯʝʢ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʪʫʰʢʘ-

ʤʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʛʠʧʦʜʠʥʘʤʠʠ ʫ ʙʨʦʡʣʝʨʦʚ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʛʝʤʘʪʦʣʦ-

ʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʚ ʠʟʫʯʘʝʤʳʭ 

ʧʨʝʜʝʣʘʭ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʛʦ-

ʣʦʚʴʷ.  

ɿʘʢʣʶʯʝʥʠʝ. ɺʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʢʣʝ-

ʪʦʯʥʳʭ ʙʘʪʘʨʝʷʭ ʤʷʩʘ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʂʦʙʙ-500è ʩ ʚʳʩʦʢʠʤʠ ʤʷʩʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʜʣʷ ʛʣʫʙʦʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʤʝ-

ʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʧʪʠʮʳ ʚ ʧʨʝʜʝʣʘʭ 27-31 ʛʦʣ./ʤ
2
 ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʠ ʢʣʝʪʦʯʥʦʡ ʙʘ-

ʪʘʨʝʠ, ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʛʠʧʦʜʠʥʘʤʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʨʘʟʜʝʣʸʥʥʳʭ ʧʦ ʧʦʣʫ ʙʨʦʡʣʝʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 
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ɺ ʥʘʰʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʚ ʤʠʨʝ ʠʤʝʶʪʩʷ ʜʦʩʪʘ-

ʪʦʯʥʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤ ʩ ʫʯʝʪʦʤ ʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ ʠʩʯʝʟʥʦʚʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠ-

ʜʦʚ ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ, ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʧʣʘʥʝ 

ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʚʥʠʤʘʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʠʭ ʨʝʰʝʥʠʷ. 

 ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʟʘʛʨʷʟʥʝʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʩʪʘʥʦʚʠʪʩʷ ʚʝʩʴʤʘ ʦʩʪʨʦʡ ʩ 

ʫʯʝʪʦʤ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʚ ʩʚʷʟʠ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ [1, 2].  

ɺ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʯʥʳʝ ʤʝʪʘʣʣʳ, ʢʦʪʦʨʳʤ ʧʦʣʴʟʫʶʪʩʷ ʣʶʜʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ 

ʫʪʠʣʠʟʠʨʫʶʪʩʷ ʠ ʤʦʛʫʪ ʚʪʦʨʠʯʥʦ ʧʦʪʨʝʙʣʷʪʴʩʷ, ʯʘʩʪʴ ʠʟ ʥʠʭ ʨʘʩʩʝʠʚʘʝʪʩʷ, ʥʘʢʘʧʣʠʚʘʷʩʴ ʚ ʙʠʦʩʬʝʨʝ ʚ 

ʚʠʜʝ ʦʪʭʦʜʦʚ. ɼʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʝ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʧʦʷʚʠʣʦʩʴ ʝʱʝ ʚ ʪʦʪ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʣ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʤ ʤʝʪʘʣʣʦʚ ʠ ʩʪʘʣ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʚʝʱʝʩʪʚʘ ʨʘʟʣʠʯ-

ʥʦʛʦ ʨʦʜʘ ʚ ʪ.ʯ. ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ, ʧʣʘʩʪʤʘʩʩʳ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ 

ʩʚʦʡʩʪʚʘ ʥʝʠʟʚʝʩʪʥʳʝ ʧʨʠʨʦʜʝ, ʘ ʪʘʢʞʝ ʚʨʝʜʥʳʝ ʜʣʷ ʙʠʦʩʬʝʨʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

 ɼʘʥʥʳʝ ʚʝʱʝʩʪʚʘ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʧʦʩʪʫʧʘʶʪ ʚ ʧʨʠʨʦʜʥʳʡ ʢʨʫʛʦʦʙʦʨʦʪ. 

ʕʪʦ ʝʩʪʝʩʪʚʝʥʥʦ, ʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʦ, ʯʪʦ ʚʩʝ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʛʨʷʟʥʷʶʪ 

ʣʠʪʦʩʬʝʨʫ, ʛʠʜʨʦʩʬʝʨʫ ʠ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʠ ʚ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ. 

ɸʜʘʧʪʘʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʙʠʦʩʬʝʨʳ ʥʝ ʤʦʛʫʪ ʩʧʨʘʚʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʦʙʲʝʤʦʚ 

ʚʨʝʜʥʳʭ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʝʱʝʩʪʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʨʘʟ-

ʨʫʰʘʶʪʩʷ ʚ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ [3]. 

 ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʟʝʤʝʣʴʥʳʡ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʙʠʦʩʬʝʨʳ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʧʦʯʚʝʥʥʘʷ ʦʙʦʣʦʯʢʘ ʩʚʷʟʘʥʘ ʩ ʤʥʦʛʠʤʠ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʷʚʣʷʶʪʩʷ ʚ ʙʠʦʩʬʝʨʝ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʦʩʪʘʪʢʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʝʤʘʭ ʧʨʠʚʦʜʷʪ ʢ ʦʧʝʨʘ-

ʪʠʚʥʦʤʫ ʠʩʪʦʱʝʥʠʶ ʧʦʯʚ. 

ʆʜʥʘʢʦ, ʧʨʠʤʝʥʝʥʠʝ ʚʨʝʜʥʳʭ ʜʝʰʝʚʳʭ ʷʜʦʭʠʤʠʢʘʪʦʚ ʜʣʷ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʨʘʩʪʝʥʠʡ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʦʩʪʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ ʫʩʫʛʫʙʣʷʝʪ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʵʢʩʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʩʪʙʠʱ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʚ ʚʠʜʝ ʦʛʨʦʤ-

ʥʳʭ ʫʯʘʩʪʢʦʚʳʭ ʧʫʩʪʳʥʴ. 

ʂʨʘʡʥʝ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʫʛʨʦʞʘʶʱʝʛʦ ʷʚʣʝʥʠʷ, ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʦʧʫʩʪʳʥʠʚʘʥʠʶ ʟʝʤʝʣʴ. ɺʦʟʨʘʩʪʘʶʱʘʷ ʢʠʩʣʦʪʥʦʩʪʴ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʢ ʧʨʦʙʣʝʤʘʤ ʠʭ ʥʘʣʠʯʠʷ. 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠ-

ʷʭ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠ ʪʦ, ʯʪʦ ʤʥʦʛʠʝ ʤʝʩʪʥʦʩʪʠ ʢʠʩʣʳʭ ʧʦʯʚ ʥʝ ʟʥʘʶʪ ʟʘʩʫʭ, ʥʦ ʠʭ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʥʠʞʝʥʦ ʠ ʥʝʫʩʪʦʡʯʠʚʦ, ʦʥʠ ʙʳʩʪʨʦ ʪʘʢʞʝ ʠʩʪʦʱʘʶʪʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ ʚʝʩʴ ʧʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʦʜʢʠʩʣʝʥʠʝ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ [4].  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʚʦʟʥʠʢʘʝʪ ʪʘʢʞʝ ʠ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʠʩʣʦʪʥʳʝ ʦʩʘʜʢʠ, ʧʨʦʩʘʯʠʚʘʷʩʴ 

ʩʢʚʦʟʴ ʧʦʯʚʫ, ʤʦʛʫʪ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʚʳʱʝʣʘʯʠʚʘʥʠʶ ʘʣʶʤʠʥʠʷ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 

ʂʦ ʚʪʦʨʦʡ ʩʨʝʜʝ ʦʪʥʝʩʝʥʳ ʚʦʜʳ, ʩʫʰʠ, ʨʝʢʠ, ʦʟʝʨʘ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʨʫʜʳ, ʢʘʥʘʣʳ, ʥʘ ʢʦʪʦʨʳʝ 

ʚʦʟʜʝʡʩʪʚʫʶʪ ʵʢʟʦʛʝʥʥʳʝ, ʵʥʜʦʛʝʥʥʳʝ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʩʠʣʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ, ʠʭ 

ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʥʘ ʚʩʝ ʞʠʚʳʝ ʠ ʥʝʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʠʤʝʶʱʠʝʩʷ ʥʘ ɿʝʤʣʝ. 

ɺʦʜʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʙʣʘʛ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʋʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʥʝʜʦʩʪʘʪʦʯʥʦ-

ʩʪʴʶ ʦʯʠʩʪʢʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʚ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʦʙʲʝʤʦʚ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʪʘʢ ʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʩʪʦʢʦʚ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʠ ʨʘʩʰʠʨʷʶʱʝ-

ʛʦʩʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʭʚʘʪʢʘ ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʩʥʦʡ ʚʦʜʳ ʠʭ ʟʘʛʨʷʟʥʝʥʠʝ ʠ ʫʥʠʯʪʦʞʝʥʠʝ. 

ʇʦʚʳʰʝʥʠʝ ʜʝʬʠʮʠʪʘ ʧʨʝʩʥʦʡ ʚʦʜʳ ʩʚʷʟʘʥʳ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʜʦʝʤʦʚ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʥʦ ʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʚʦʜʘʤʠ ʰʘʭʪ, ʨʫʜʥʠʢʦʚ, ʥʝʬʪʝ-

ʧʨʦʤʳʩʣʦʚ, ʚʳʙʨʦʩʘʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʢʦʞʘʥʦʡ, ʪʝʢʩʪʠʣʴʥʦʡ, ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  
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ʂ ʩʝʨʴʝʟʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ ʧʨʠʨʦʜʳ ʦʪʥʦʩʷʪʩʷ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʚʦʜ ʠ ʚʥʝʟʘʧʥʳʝ ʚʳʙʨʦʩʳ ʥʝʬ-

ʪʠ ʥʘ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʥʘ ʜʥʝ ʚʦʜʦʝʤʦʚ ʠ ʜʨ. 

ʂ ʦʧʘʩʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ ʚʦʜʦʝʤʦʚ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʩʦʣʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʠʥ-

ʮʘ, ʞʝʣʝʟʘ, ʤʝʜʠ, ʨʪʫʪʠ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʚ ʚʦʜʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫ ʙʝʨʝ-

ʛʦʚ ʨʝʢ, ʦʟʝʨ.  

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʦʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ ʠ ʩʪʦʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʤʥʦʛʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʚʠʙʨʠʦʥʦʚ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʦʟʝʨʘʤʠ, ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ [5]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʝʩʪʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʩ ʫʯʝʪʦʤ ʨʘʩʰʠʨʝʥʠʷ 

ʦʯʘʛʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʘʞʥʝʡʰʠʝ ʦʙʣʘʩʪʠ ʥʘʰʝʡ ʞʠʟʥʠ. ɺʨʝʜʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʧʦʧʘʜʘʶʱʠʝ ʚ ʚʦʟʜʫʭ ʫʩʠʣʠʚʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʥʳʭ ʨʝʘʢʮʠʡ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʪʘʢʞʝ ʥʘ-

ʢʦʧʣʝʥʠʝʤ ʚ ʛʦʨʘʭ, ʥʘ ʦʩʥʦʚʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʭ ʥʘʭʦʞʜʝʥʠʷ ʚ ʚʦʟʜʫʭʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʦʙʳʭ ʤʝʪʝʦʫʩ-

ʣʦʚʠʡ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

ɺʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʠʤʝʶʱʘʷʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ, ʟʘʛʨʷʟʥʷʶʪ ʚʦʟʜʫʭ ʪʘʢʞʝ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʩʨʦʯʥʳʝ ʠ ʨʘʜʠʢʘʣʴʥʳʝ ʤʝʨʳ. ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʠʟ-ʟʘ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʮʠʨʢʫʣʷʮʠʷ ʚʦʟʜʫʭʘ ʦʛʨʘʥʠʯʝʥʘ ʚ ʨʘʟʣʠʯʥʳʝ ʜʥʠ, ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʤʦʛ, ʢʦʪʦ-

ʨʳʡ ʦʧʘʩʝʥ ʜʣʷ ʙʦʣʴʥʳʭ ʣʶʜʝʡ ʠ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ. 

ʇʨʠ ʫʩʣʦʚʠʠ ʧʦʚʳʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘʩʝʣʝʥʠʝ ʜʦʩʪʠʛʘʝʪ ʚʳʩʦ-

ʢʦʛʦ ʫʨʦʚʥʷ ʞʘʣʦʙ ʥʘ ʟʜʦʨʦʚʴʝ. 

ʉ ʫʯʝʪʦʤ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʩʦʩʪʦʷʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʠʤʝʝʪ ʩʚʦʠ ʚʘ-

ʨʠʘʥʪʳ ʯʘʩʪʠʯʥʦʛʦ ʠʣʠ ʧʦʣʥʦʛʦ ʨʝʰʝʥʠʷ, ʩ ʫʯʝʪʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʘʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʧʨʦ-

ʙʣʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂ ʦʩʥʦʚʥʳʤ ʤʝʨʘʤ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝʦʙʭʦʜʠʤʦ ʦʪʥʝʩʪʠ ʨʷʜ ʚʘʞʥʝʡ-

ʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; ʟʘʤʝʥʘ 

ʪʦʧʣʠʚʘ; ʵʣʝʢʪʨʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʳʪʘ, ʪʨʘʥʩʧʦʨʪʘ; ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʥʘʩʝʣʝʥʥʦʛʦ 

ʧʫʥʢʪʘ; ʦʟʝʣʝʥʝʥʠʝ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ; ʦʨʛʘʥʠʟʘʮʠʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ; ʢ ʵʢʦʥʦʤʠʯʝʩʢʦ-

ʧʨʘʚʦʚʳʤ ʤʝʨʘʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʥʝʩʪʠ ʘʢʪʠʚʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʧʦ ʧʦʜ-

ʜʝʨʞʘʥʠʶ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʥʞʝʥʝʨʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʤʝʥʴʰʝʥʠʷ 

ʩʪʦʷʥʦʢ ʘʚʪʦʤʦʙʠʣʝʡ, ʩʥʠʞʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʘʚʪʦʤʘʛʠʩʪ-

ʨʘʣʷʭ ʠ ʪ.ʜ. 

ʂ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʩʧʦʩʦʙʘʤ ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʝ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʟʥʦʛʦ ʨʦʜʘ çʟʝʣʝʥʳʭè ʜʚʠʞʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ.  

ʂ ʯʠʩʣʫ ʚʘʞʥʝʡʰʠʭ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʥʝʩʪʠ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʚʥʝʜʨʝʥʠ ̫ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ, ʤʘʣʦ- ʠ ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩ ʫʯʝʪʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨ-

ʩʦʚ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʤʝʨʳ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʪʳ ʩʦʜʝʨʞʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʛʣʦʙʘʣʠʟʘʮʠʠ, ʚʢʣʶʯʘʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʨʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝ-

ʩʫʨʩʦʚ ʧʨʠʨʦʜʳ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʧʨʠʨʦʜʥʳʤʠ ʙʦʛʘʪʩʪʚʘʤʠ. ʆʧʨʝʜʝʣʝ-

ʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʢʘʩʘʶʱʠʭʩʷ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ, 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʦʡ ʧʦ ʦʭʨʘʥʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʦʚ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʫʯʝʪʦʤ ʠʭ ʨʘʩ-

ʰʠʨʝʥʠʷ ʚ ʩʝʣʴʩʢʠʭ ʠ ʛʦʨʦʜʩʢʠʭ ʩʫʙʲʝʢʪʘʭ ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʷ, ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ, ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. 

  

ENVIRONMENTAL POLICY OF THE STATE IN MODERN CONDITIONS OF GLOBALIZ A-

TION . 

 

 Bogotov H. L.;  

Professor of the Department of "Commodity Science, Tourism and Law", 

Doctor of Economics, Professor, 

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia 

e-mail: bogotov_h@mail.ru 

 Beslaneev E. V.; 

Professor of the Department of "Commodity Science, Tourism and Law",  

Doctor of Biology Sci., Professor,  

FSBEI HE Kabardino-Balkarian SAU, Nalchik. Russia 

e-mail: kafedra-kbgau@mail.ru  

 

Annotation 

The article reveals the content of the state's environmental policy in the modern conditions of globali-

zation, including modern innovative measures to ensure the efficiency of natural resources and the estab-

lishment of systematic control over natural resources. The main directions of ensuring the active organization 

of anti-erosion, hydrotechnical and other measures, as well as those related to environmental policy for envi-

ronmental protection based on elections and the construction of innovative territories, taking into account 

their expansion in rural and urban subjects of population residence, are determined. 
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ʈʝʛʠʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʯʠʩʣʦʤ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʩʦʙʝʥʥʦʩʪʷ-

ʤʠ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ, ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʜʨʫʛʠʤʠ 

ʭʘʨʘʢʪʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʦʣʦʞʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ, ʥʦ ʠ ʥʘ ʝʝ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ. 

ʇʦʩʪʦʷʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʛʣʦʙʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʟʠ-

ʮʠʷʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʧʨʠʦʨʠʪʝʪʳ ʨʘʟʚʠʪʠʷ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʧʦ-
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ʣʠʪʠʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʟʘʱʠʪʳ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟ-

ʚʠʪʠʷ ʨʝʛʠʦʥʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʢʣʶʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʝ ʤʝʨʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʧʨʠʨʦʜʳ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠʨʦʜʥʳʤʠ ʙʦʛʘʪʩʪʚʘʤʠ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʵʪʦʤ ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʨʘʤ ʧʦ ʦʙʝʩʧʝʯʝ-

ʥʠʶ ʢʦʥʪʨʦʣʷ ʟʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ, ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, 

ʩʦʭʨʘʥʝʥʠʝʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝ-

ʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʪ.ʜ. [1, 2] 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦʡ ʚ ʪʦʤ ʯʠʩʣʝ: ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ; ʦʭʨʘʥʳ ʟʝʤʝʣʴ ʠ ʚʦʜ; ʪʝʨʨʠ-

ʪʦʨʠʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʧʨʦʙʣʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʦʭʨʘʥʳ ʟʝʣʝʥʳʭ ʟʦʥ ʠ ʣʝʩʦʧʘʨʢʦʚ ʩʣʝʜʫʝʪ ʚʳ-

ʜʝʣʠʪʴ ʯʝʪʢʦʩʪʴ ʛʨʘʥʠʮ ʠ ʫʩʪʘʥʦʚʠʪʴ ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʩʪʴ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ, ʘ ʪʘʢʞʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ 

ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ ʦʭʨʘʥʳ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʦʯʠʩʪʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ.  

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠʛʨʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʚ ʛʦʨʦʜʘʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ 

ʟʦʥʘʭ ʧʣʦʱʘʜʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʘʨʢʦʚ, ʩʘʜʦʚ, ʩʢʚʝʨʦʚ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʥʝʜʨʝʥʠʝʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʩʭʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ 

ʢʦʤʧʣʝʢʩʥʦʝ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟ ʥʝʜʨ ʟʘʧʘʩʦʚ ʩ ʟʘʣʝʛʘʶʱʠʤʠ ʧʦʣʝʟʥʳʤʠ 

ʠʩʢʦʧʘʝʤʳʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʜʝʨʞʘʱʠʭʩʷ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʟʥʘʯʝʥʠʶ ʚ ʦʪ-

ʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʮʝʭʦʚ, ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳ-

ʨʴʷ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʝʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʥʘ ʵʪʠ ʮʝʣʠ ʪʨʝʙʫʶʪ ʩ ʫʯʝʪʦʤ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ʕʢʦʣʦʛʠʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ ʛʦʩʫʜʘʨʩʪʚʘ ʩ ʫʯʝʪʦʤ ʛʣʦʙʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʟʝʤʣʝ-

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʦʩʥʦʚʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʤʝʨʳ ʩ ʫʯʝʪʦʤ ʦʙʦʙʱʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʣʝʩʦʤʝʣʠʦʨʘʪʠʚ-

ʥʳʭ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʫʯʝʪʦʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʧʦʯʚ, ʙʝʟ ʜʦʧʫʩʢʘ 

ʟʘʩʦʣʝʥʠʷ, ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʟʝʤʝʣʴ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʷ ʩʦʨʥʷʢʦʚ ʠ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʯʚ [3, 4]. 

ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʣʘʥʘʭ ʨʘʟʚʠʪʠʷ ʭʦʟʷʡʩʪʚʝʥʥʠʢʦʚ ʨʝʛʠʦʥʦʚ ʧʨʠʟʚʘʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʙʦ-

ʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʧʦ ʤʝʣʠʦʨʘʮʠʠ ʠ ʦʭʨʘʥʝ ʟʝʤʝʣʴ, ʧʦʣʝʟʘʱʠʪʥʦʤʫ ʣʝʩʦʨʘʟʚʝʜʝʥʠʶ, ʘ ʪʘʢʞʝ ʧʦ 

ʙʦʨʴʙʝ ʩ ʵʨʦʟʠʝʡ ʧʦʯʚ ʠ ʜʨʫʛʠʝ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʢʦʨʝʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪ-

ʚʘ ʟʝʤʝʣʴ. 

ʇʨʠ ʵʪʦʤ ʢʘʢ ʩʪʨʦʠʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʨʘʟʣʠʯʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʜʦʣʞ-

ʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʭʨʘʥʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʜʨʫʛʠʭ ʟʝʤʝʣʴ, ʥʘ ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʝ ʠ ʜʨʫʛʠʝ ʦʪʭʦʜʳ ʠ ʩʪʦʯʥʳʝ ʚʦʜʳ. 

ɸʢʪʠʚʠʟʘʮʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ ʪʘʢʞʝ ʧʨʠʟʚʘʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʚʳʰʝ-

ʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜ ʜʣʷ ʧʦʩʪʦʷʥʥʳʭ ʥʫʞʜ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʘʛ-

ʨʘʨʥʦʛʦ ʠ ʜʨʫʛʠʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ. 

ʆʙʱʠʡ ʦʙʲʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʜʣʝʞʘʪ ʦʭʨʘʥʝ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ, ʟʘʩʦʨʝʥʠʷ ʠ ʠʩʪʦʱʝʥʠʷ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʧʨʠʯʠʥʠʪʴ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ ʠ ʪʘʢʞʝ ʨʝʟʢʦ ʩʥʠʟʠʪʴ ʥʘʣʠʯʠʝ ʨʳʙʥʳʭ ʟʘʧʘʩʦʚ ʩ ʫʯʝ-

ʪʦʤ ʫʭʫʜʰʝʥʠʷ ʫʩʣʦʚʠʡ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʷʚʣʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʡ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʚʦʜ ʠ ʩʥʠʞʝʥʠʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʦʯʠʱʝʥʠʶ, ʥʘʨʫʰʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚʦʜ ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʪʝʨʨʠʪʦʨʠʡ ʨʝʛʠʦʥʦʚ [5, 6]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨʝʢ, ʦʟʝʨ, ʚʦʜʦʭʨʘʥʠʣʠʱ, ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ 

ʜʨʫʛʠʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʧʦʯʚ ʠ ʫʭʫʜʰʝʥʠʷ ʫʩʣʦʚʠʡ ʦʙʠʪʘ-

ʥʠʷ ʚʦʜʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʢʘʩʘʶʱʠʭʩʷ ʧʨʦʪʠʚʦ-

ʵʨʦʟʠʦʥʥʳʭ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʦʡ ʧʦ ʦʭ-

ʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʦʚ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʫʯʝʪʦʤ ʠʭ 

ʨʘʩʰʠʨʝʥʠʷ ʚ ʩʝʣʴʩʢʠʭ ʠ ʛʦʨʦʜʩʢʠʭ ʩʫʙʲʝʢʪʘʭ ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʛʣʦʙʘʣʠʟʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʘʢʪʠʚʥʝʝ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʚʳʙʦ-

ʨʦʤ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʟʝʤʣʷʭ ʠ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʣʠ ʥʝʧʨʠʛʦʜʥʳʭ ʜʣʷ ʩʝʣʴʩʢʦʛʦ 
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ʭʦʟʷʡʩʪʚʘ ʠʣʠ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʣʷʭ ʥʝʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʩ ʫʯʝʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʊʝʤʘʪʠʢʘ ʨʘʩʰʠʬʨʦʚʢʠ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʦʩʥʦʚʘʥʥʳʭ ʚʝʜʫʱʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʪʘʢʞʝ ʚʟʘʠʤʦ-

ʩʚʷʟʘʥʳ ʥʝ ʪʦʣʴʢʦ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʦʡ, ʥʦ ʠ ʩ ʧʨʦʙʣʝʤʘʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʦʩʪʦʷʥʥʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʘʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʦʟʜʦʨʦʚʣʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ ʚʦʜʦʝʤʦʚ, ʧʦʯʚʳ ʠ ʘʪʤʦ-

ʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʪ.ʜ. 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ, ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʩʘʥʠʪʘʨʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲ-

ʷʚʣʷʝʤʳʤ ʢ ʧʣʘʥʠʨʦʚʢʝ ʠ ʟʘʩʪʨʦʡʢʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʂ ʥʠʤ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʨʷʜ ʥʝʦʙʭʦ-

ʜʠʤʳʭ ʤʝʨ: 

- ʟʘʩʪʨʦʡʢʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʞʠʟʥʝʥʥʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ; 

- ʞʠʣʳʝ ʤʘʩʩʠʚʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʩ 

ʫʯʝʪʦʤ ʠʩʢʣʶʯʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʟʜʦʨʦʚʴʝ ʠ 

ʩʘʥʠʪʘʨʥʦ-ʙʳʪʦʚʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ; 

- ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʝʩʪʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʜʦʣʞ-

ʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʢʘʥʘʣʠʟʘʮʠʠ, ʫʩʪʨʦʡʩʪʚʘ ʫʣʠʯʥʳʭ ʧʦʢʨʳʪʠʡ, ʦʟʝʣʝʥʝ-

ʥʠʷ, ʦʩʚʝʱʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʘʥʠʪʘʨʥʦʡ ʦʯʠʩʪʢʠ, ʘ ʪʘʢʞʝ ʨʷʜ ʜʨʫʛʠʭ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨ ʙʣʘʛʦʫʩ-

ʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʡ; 

- ʚ ʭʦʜʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩ ʫʯʝʪʦʤ ʪʨʝʙʫʶʱʠʭʩʷ ʥʦʨʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʣʘʥʠʨʦʚʢʠ ʠ ʟʘʩʪʨʦʡʢʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʣʠʯʠʝ ʜʦ-

ʛʦʚʦʨʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʣʫʞʙʘʤʠ; 

- ʩʦʛʣʘʩʦʚʘʥʠʝ ʩ ʦʨʛʘʥʘʤʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʝʢʪʦʚ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʦʨʫʞʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʦʨ-

ʛʘʥʦʚ [7]. 

ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʪʨʝʙʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʚʘʞʥʳʭ 

ʧʨʦʙʣʝʤ ʚ ʨʝʛʠʦʥʘʭ ʈʌ, ʢʘʩʘʶʱʝʡʩʷ ʧʦʚʳʰʝʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠ-

ʷʭ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʦʪʨʘʞʘʶʱʠʭ ʵʢʦʣʦʛʠʯʝ-

ʩʢʫʶ ʧʦʣʠʪʠʢʫ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʪʦʡ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ʊʘʢ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʛʦʨʦʜʝ ʄʘʣʛʦʙʝʢ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʨʘʚʥʠʥʥʦʡ (ʩʪʝʧʥʦʡ) 
ʟʦʥʝ ʥʘ ʚʳʩʦʪʝ 366 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʨʘʚʥʘ +9,7 ʛʨʘʜʫʩʘʤ. ɺ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʘʭ (ʩ. ɻʘʣʘʰ-
ʢʠ), ʥʘ ʚʳʩʦʪʝ ʙʦʣʝʝ 700 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʚʥʘ +9,0Áʉ, ʘ ), ʘ ʚ 
ʛʦʨʘʭ (ʩ. ɼʞʝʡʨʘʭ) ʥʘ ʚʳʩʦʪʝ 1150 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʵʪʦ ʟʥʘʯʝʥʠʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘ ʦʪʤʝʪʢʝ 
+6,7Áʉ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʤʝʥʴʰʝʝ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʥʘ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦ-
ʨʠʷʭ (ʛ. ʄʘʣʛʦʙʝʢ) ï 600-650 ʤʤ. ɺ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 
ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʠʶʥʝ, ʤʠʥʠʤʘʣʴʥʳʝ ï ʚ ʜʝʢʘʙʨʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʪʦʨʠʥʛ, ʪʝʤʧʝʨʘʪʫʨʘ, ʦʩʘʜʢʠ, ʵʢʦʩʠʩʪʝʤʘ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ. 
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Annotation 

The article shows that the temperature distribution is determined by the altitude above sea level. Thus, 
the average annual temperature in the city of Malgobek, which is located in the plain (steppe) zone, at an 
altitude of 366 meters above sea level is +9.7 degrees. In the foothill areas (Galashki village), at an altitude 
of more than 700 meters above sea level, the average annual temperature is +9.0 Á C, a ), and in the moun-
tains (Jeyrah village) at an altitude of 1150 meters above sea level, this value is fixed at +6.7 Á C. It has been 
established that the lowest annual precipitation falls on flat areas (Malgobek): 600 - 650 mm. There is more 
precipitation in the summer months than in winter. The maximum values are recorded in June, the minimum 
values are recorded in December. 

Keywords: monitoring, temperature, precipitation, ecosystem, transformation. 
 

ʆʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ. ʉ ʧʦʚʳʰʝ-
ʥʠʝʤ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʤʝʥʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʪʝʧʝʥʴ ʫʚʣʘʞʥʝʥʥʦʩʪʠ, ʢʦʣʠ-
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ʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʠʣʘ ʚʝʪʨʘ, ʪʠʧ ʧʦʛʦʜʳ. ʉ ʢʣʠʤʘʪʦʤ ʩʚʷʟʘʥ ʭʘʨʘʢʪʝʨ ʠ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʯʚ, ʬʣʦʨʳ, ʬʘʫʥʳ ʠ ʪ.ʜ., ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 
[1,2]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʛʦʨʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʭʨʫʧʢʠʝ ʠ ʙʳʩʪʨʦ ʤʝʥʷʶʪʩʷ. ʆʥʠ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʫʩʢʦʨʷʶ-
ʱʝʡʩʷ ʵʨʦʟʠʠ ʧʦʯʚ, ʦʧʦʣʟʥʷʤ, ʩʝʣʷʤ, ʩʪʨʝʤʠʪʝʣʴʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʶ 
ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʤʠʨʘ ʧʨʦʠʩʭʦʜʠʪ ʜʝʛʨʘʜʘ-
ʮʠʷ ʣʘʥʜʰʘʬʪʦʚ [3-5]. 

ʈʝʩʧʫʙʣʠʢʘ ʀʥʛʫʰʝʪʠʷ ï ʩʘʤʳʡ ʤʦʣʦʜʦʡ ʩʫʙʲʝʢʪ ʚ ʩʦʩʪʘʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙʨʘʟʦʚʘʚ-
ʰʠʡʩʷ ʚ 1992 ʛ., ʘ ʪʘʢʞʝ ʩʘʤʳʡ ʤʘʣʳʡ ʧʦ ʟʘʥʠʤʘʝʤʦʡ ʧʣʦʱʘʜʠ ï 3,6 ʪʳʩ. ʢʤĮ. ʈʝʩʧʫʙʣʠʢʘ ʨʘʩʧʦʣʘʛʘ-
ʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. ʂʣʠʤʘʪ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʤʝʩʪʥʦʩʪʠ 
- ʦʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʥʘ ʨʘʚʥʠʥʥʦʡ, ʩʪʝʧʥʦʡ ʟʦʥʝ ʜʦ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʚ ʛʦʨʘʭ [6-8].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʪʨʘʥʩʬʦʨʤʘ-
ʮʠʶ ʵʢʦʩʠʩʪʝʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ʀʥʛʫʰʝʪʠʷ.  

ɿʘʜʘʯʠ: ʫʩʪʘʥʦʚʠʪʴ ʛʣʘʚʥʳʝ ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʠʤʘʪʘ ʀʥʛʫ-
ʰʝʪʠʠ; ʚʳʷʚʠʪʴ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ; 
ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʧʦʷʩʥʦʩʪʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ ʚ ʨʝʩʧʫʙʣʠʢʝ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʱʝʧʨʠʥʷʪʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦ-
ʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʧʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ. 

ʈʝʩʧʫʙʣʠʢʘ ʀʥʛʫʰʝʪʠʷ, ʢʦʪʦʨʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, 
ʦʙʣʘʜʘʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʩʪʨʦʪʦʡ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
ʫʩʣʦʚʠʡ ʠ ʣʘʥʜʰʘʬʪʦʚ. ɿʜʝʩʴ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚʩʝ ʧʝʨʝʭʦʜʥʳʝ ʪʠʧʳ ʢʣʠʤʘʪʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʩʫʭʦʛʦ 
ʢʣʠʤʘʪʘ ʨʘʚʥʠʥ, ʟʘʢʣʶʯʝʥʥʳʭ ʤʝʞʜʫ ʉʫʥʞʝʥʩʢʠʤ ʠ ʊʝʨʩʢʠʤ ʭʨʝʙʪʘʤʠ, ʠ ʟʘʢʘʥʯʠʚʘʷ ʚʣʘʞʥʳʤ ʠ ʭʦ-
ʣʦʜʥʳʤ ʥʠʚʘʣʴʥʦʛʦ ʧʦʷʩʘ ʂʘʚʢʘʟʩʢʠʭ ʛʦʨ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʢʘʟʳʚʘʶʱʠʤ ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʢʣʠʤʘʪ ʀʥʛʫʰʝʪʠʠ ʷʚʣʷʝʪʩʷ ʝ yʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ: ʩʣʦʞʥʳʡ, ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥ-
ʥʳʡ ʨʝʣʴʝʬ, ʚʣʠʷʥʠʝ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ʛʦʨʷʯʠʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, ʠʩʭʦʜʷʱʠʭ ʠʟ ʧʫʩʪʳʥʴ ʉʨʝʜʥʝʡ 
ɸʟʠʠ ʠ ɿʘʢʘʚʢʘʟʴʷ. 

ʈʝʩʧʫʙʣʠʢʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʧʦʣʫʯʘʝʪ ʤʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʣʝʪʦ 
ʟʜʝʩʴ ʞʘʨʢʦʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ, ʘ ʟʠʤʳ ʢʦʨʦʪʢʠʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʷʛʢʠʝ. ʉʝʚʝʨʥʳʡ ʩʢʣʦʥ ʂʘʚʢʘʟ-
ʩʢʦʛʦ ʭʨʝʙʪʘ ʩʣʫʞʠʪ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ñʙʘʨʴʝʨʦʤò ʤʝʞʜʫ ʫʤʝʨʝʥʥʦ ʪʝʧʣʳʤ ʢʣʠʤʘʪʦʤ ʉʝʚʝʨʥʦʛʦ ʂʘʚ-
ʢʘʟʘ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʤ ʢʣʠʤʘʪʦʤ ɿʘʢʘʚʢʘʟʴʷ.  

ʅʘ ʩʝʚʝʨʝ ʨʝʩʧʫʙʣʠʢʘ ʥʝ ʠʤʝʝʪ ʚʳʩʦʢʠʭ ʧʨʝʛʨʘʜ, ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʚʦʟʜʫʰ-
ʥʳʝ ʤʘʩʩʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʙʦʜʥʦ ʧʨʦʜʚʠʛʘʶʪʩʷ ʧʦ ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʩʝʚʝʨʘ ʠ ʚʦʩʪʦʢʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ ʀʥʛʫʰʝʪʠʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʙʨʦʩʦʤ ʟʥʘʯʝ-
ʥʠʡ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʪʦʡ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʊʘʢ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘ-
ʪʫʨʘ ʚ ʛʦʨʦʜʝ ʄʘʣʛʦʙʝʢ (ʨʠʩʫʥʦʢ 1), ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʨʘʚʥʠʥʥʦʡ, ʩʪʝʧʥʦʡ ʟʦʥʝ, ʥʘ ʚʳʩʦʪʝ 366 
ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʨʘʚʥʘ +9,7 ʛʨʘʜʫʩʘʤ.  

 

 
ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʠʢ ʩʨʝʜʥʠʭ ʤʝʩʷʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʛ. ʄʘʣʛʦʙʝʢ (ʨʘʚʥʠʥʥʳʡ ʪʠʧ ʣʘʥʜʰʘʬʪʘ) 
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ʇʦʩʢʦʣʴʢʫ ʚʳʩʦʪʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʥʛʫʰʝʪʠʠ ʠʤʝʝʪ ʤʝʨʠʜʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʪʦ ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʤʝʥʷʝʪʩʷ ʠ ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʘ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʝ ʟʥʘʯʝʥʠʷ. ɺ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʘʭ (ʩ. ɻʘʣʘʰʢʠ) (ʈʠʩʫʥʦʢ 2), ʥʘ ʚʳʩʦʪʝ ʙʦʣʝʝ 700 ʤʝʪʨʦʚ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʚʥʘ +9,0Áʉ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʜʘʝʪ. ʅʘ ʚʳʩʦʪʝ 1000 ʤʝʪʨʦʚ ʠ ʙʦʣʝʝ ʚ ʩʦ-

ʯʝʪʘʥʠʠ ʩ ʢʣʠʤʘʪʦʤ, ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʚʳʩʦʪʘ ʠ ʢʨʫʪʠʟʥʘ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʬʦʨʤ ʨʝʣʴʝʬʘ (ʭʨʝʙʪʳ, ʤʝʞʛʦʨʥʳʝ ʜʦʣʠʥʳ, ʦʪʨʦʛʠ), ʩʚʦʝʦʙʨʘʟʥʘʷ ʜʣʷ ʵʪʠʭ ʤʝʩʪ ʮʠʨʢʫʣʷʮʠʷ ʚʦʟʜʫʰ-

ʥʳʭ ʤʘʩʩ (ʬʝʥʳ) ʠ ʪ.ʧ.  

 

 
ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʢ ʩʨʝʜʥʠʭ ʤʝʩʷʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʩ. ɻʘʣʘʰʢʠ (ʧʨʝʜʛʦʨʥʳʡ ʪʠʧ ʣʘʥʜʰʘʬʪʘ) 

 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʥʘ ʨʘʚʥʠʥʝ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʣʠʟʢʘ ʢ +10Áʉ (ʛ. ʄʘʣʛʦʙʝʢ), ʘ ʚ ʛʦ-

ʨʘʭ (ʩ. ɼʞʝʡʨʘʭ) ʥʘ ʚʳʩʦʪʝ 1150 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʵʪʦ ʟʥʘʯʝʥʠʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘ ʦʪʤʝʪʢʝ 

+6,7Áʉ (ʨʠʩʫʥʦʢ 3). 

 

 
ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʠʢ ʩʨʝʜʥʠʭ ʤʝʩʷʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʩ. ɼʞʝʡʨʘʭ (ʛʦʨʥʳʡ ʪʠʧ ʣʘʥʜʰʘʬʪʘ) 
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ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʦʙʱʝʢʣʠʤʘʪʠʯʝʩʢʠʡ ʬʦʥ, ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʳ-

ʧʘʜʘʶʱʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʥʛʫʰʝʪʠʠ ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʷ-

ʶʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʤʝʥʴʰʝʝ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʥʘ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

(ʛ. ʄʘʣʛʦʙʝʢ): 600-650 ʤʤ. ɺ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʄʘʢʩʠ-

ʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʠʶʥʝ, ʤʠʥʠʤʘʣʴʥʳʝ ï ʚ ʜʝʢʘʙʨʝ. ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ ʥʝ ʫʩʪʦʡʯʠʚ, ʚ 

ʚʳʩʦʪʫ ʜʦʩʪʠʛʘʝʪ 10-15 ʩʤ; ʟʠʤʦʡ ʥʝ ʨʝʜʢʠ ʩʣʫʯʘʠ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʚʠʜʝ ʜʦʞʜʷ. ʏʠʩʣʦ ʩʥʝʞʥʳʭ 

ʜʥʝʡ - 60-65. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʯʪʦ ʚ ʩʦ-

ʯʝʪʘʥʠʠ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʩʪʥʦʛʦ ʨʝʣʴʝʬʘ, ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʥʝ ʧʨʠ-

ʨʦʜʥʳʭ ʟʦʥ (ʩʪʝʧʥʦʡ, ʣʝʩʦʩʪʝʧʥʦʡ, ʟʦʥʦʡ ʭʚʦʡʥʳʭ ʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ). ʊʘʢ, ʚ ʩ. ɻʘʣʘʰʢʠ, 

ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ, ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʨʘʚʥʷʝʪʩʷ 743 ʤʤ. 

ʉʥʝʛ ʧʦʷʚʣʷʝʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ʥʦʷʙʨʷ; ʫʩʪʦʡʯʠʚʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʥʘʯʘʣʝ ʜʝʢʘʙʨʷ ʠ 

ʥʘʯʠʥʘʝʪ ʪʘʠʪʴ ʢ ʢʦʥʮʫ ʤʘʨʪʘ. ʂʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩʦ ʩʥʝʛʦʤ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʚʥʠʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 75-80.  

ʅʘ ʚʳʩʦʪʝ 1000 ʠ ʙʦʣʝʝ ʤʝʪʨʦʚ (ʩ. ɼʞʝʡʨʘʭ, 1150 ʤ ʥ. ʫ. ʤ.) ʫʩʪʦʡʯʠʚʳʡ ʩʥʝʛʦʚʦʡ ʧʦʢʨʦʚ ʬʦʨ-

ʤʠʨʫʝʪʩʷ ʚ ʢʦʥʮʝ ʦʢʪʷʙʨʷ ʠ ʜʝʨʞʠʪʩʷ ʜʦ ʩʝʨʝʜʠʥʳ-ʢʦʥʮʘ ʘʧʨʝʣʷ. ɺ ʛʦʨʘʭ, ʧʦʩʣʝ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʳʭ 

ʩʥʝʛʦʧʘʜʦʚ, ʬʠʢʩʠʨʫʶʪʩʷ ʩʭʦʜʳ ʠ ʣʘʚʠʥʳ. ʉ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ ʚʳʧʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʦʩʘʜʢʦʚ, ʩ 

ʤʘʢʩʠʤʫʤʦʤ ʚ ʠʶʥʝ. ɺ ʨʘʡʦʥʝ ʥʠʚʘʣʴʥʦʛʦ ʧʦʷʩʘ (3500 ʤʝʪʨʦʚ ʠ ʚʳʰʝ) ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʩʦʭʨʘʥʷʝʪʩʷ 

ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʢʘʟʳʚʘʶʱʠʡ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʣʠʤʘʪ ʀʥʛʫʰʝ-

ʪʠʠ, ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʝ yʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ: ʩʣʦʞʥʳʡ, ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʳʡ ʨʝʣʴʝʬ, ʚʣʠʷʥʠʝ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ʛʦʨʷʯʠʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, ʠʩʭʦʜʷʱʠʭ ʠʟ ʧʫʩʪʳʥʴ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ɿʘʢʘʚʢʘʟʴʷ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʜʘʝʪ. ʅʘ ʚʳʩʦʪʝ 1000 ʤʝʪʨʦʚ ʠ ʙʦʣʝʝ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʢʣʠʤʘʪʦʤ, ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʚʳʩʦʪʘ ʠ ʢʨʫʪʠʟʥʘ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ 

ʨʝʣʴʝʬʘ (ʭʨʝʙʪʳ, ʤʝʞʛʦʨʥʳʝ ʜʦʣʠʥʳ, ʦʪʨʦʛʠ), ʩʚʦʝʦʙʨʘʟʥʘʷ ʜʣʷ ʵʪʠʭ ʤʝʩʪ ʮʠʨʢʫʣʷʮʠʷ ʚʦʟʜʫʰʥʳʭ 

ʤʘʩʩ (ʬʝʥʳ) ʠ ʪ.ʧ.. ʅʘʠʤʝʥʴʰʝʝ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʥʘ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʛ. 

ʄʘʣʛʦʙʝʢ):600 - 650 ʤʤ. ɺ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʄʘʢʩʠ-

ʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʠʶʥʝ, ʤʠʥʠʤʘʣʴʥʳʝ - ʚ ʜʝʢʘʙʨʝ. 
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ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ (ʂɹʈ) ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʦʡ ʧʨʠʨʦʜʦʡ, ʢʫʣʴʪʫʨʥʳʤ ʥʘʩʣʝʜʠ-

ʝʤ, ʞʠʚʦʧʠʩʥʳʤʠ ʧʝʡʟʘʞʘʤʠ, ʨʝʜʢʠʤʠ ʚʠʜʘʤʠ ʞʠʚʦʪʥʳʭ, ʧʪʠʮ ʠ ʨʘʩʪʝʥʠʡ. ʊʘʢʘʷ ʨʘʟʥʦʦʙʨʘʟʥʘʷ 

ʬʣʦʨʘ ʠ ʬʘʫʥʘ ʨʘʩʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʠʪʠʶ ʠʥʪʝʨʝʩʥʳʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʠ ʪʨʦʧ, ʥʦ 

ʪʘʢʞʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʪʣʠʯʥʳʤ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ [1. 

ʉ. 294, 2].  

ɺ ʵʪʦʤ ʢʨʘʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʷʪʴ ʟʘʧʦʚʝʜʥʠʢʦʚ: ʂʘʚʢʘʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʙʠʦ-

ʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, ʊʝʙʝʨʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, ʉʝʚʝʨʦ-

ʆʩʝʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʚʳʩʦ-

ʢʦʛʦʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢ çʕʨʟʠè ʠ ʜʚʘ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʘ, ʩ 

ʩʦʪʥʝʡ ʣʝʜʥʠʢʦʚʳʭ ʦʟʸʨ, ʛʦʨʥʳʤʠ ʨʝʢʘʤʠ, ʘʣʴʧʠʡʩʢʠʤʠ ʣʫʛʘʤʠ [3, ʩ. 350, 4, ʩ. 87]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʥʘʭʦʜʠʪʩʷ ʨʷʜ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʨʘʡʦʥ ʇʨʠʵʣʴʙʨʫʩʴʷ (ʈʠ-

ʩʫʥʦʢ 1), ʢʦʪʦʨʳʡ ʟʥʘʤʝʥʠʪ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠ ʷʚʣʷʝʪʩʷ ʞʝʣʘʥʥʳʤ ʤʝʩʪʦʤ ʜʣʷ ʧʦʩʝʱʝʥʠʷ. ʆʥ ʦʩʥʘʱʝʥ 

ʛʦʨʥʦʣʳʞʥʳʤʠ ʪʨʘʩʩʘʤʠ, ʢʘʥʘʪʥʳʤʠ ʜʦʨʦʛʘʤʠ, ʧʨʦʭʦʜʷʱʠʤʠ ʥʘ ʩʢʣʦʥʘʭ ʛʦʨʳ ʕʣʴʙʨʫʩ, ʧʦʣʷʥʳ 

ɸʟʘʫ ʠ ʏʝʛʝʪʘ, ʦʪʝʣʷʤʠ, ʛʦʩʪʠʥʠʮʘʤʠ ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʙʘʟʘʤʠ, ʭʦʩʪʝʣʘʤʠ ʠ ʧʨʠʶʪʘʤʠ ʜʣʷ ʪʫʨʠʩʪʦʚ.  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ʇʨʠʵʣʴʙʨʫʩʴʝ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʷ: ɿoʣʴʩʢʦʛʦ ʠ ʊʳʨʥʘʫʟʩʢʦʛo ʚ ʩʨʝʜʥʝʛʦʨʥʦʡ ʠ ʚʳʩʦʢʦʛʦʨʥʦʡ ʟʦʥʝ 

(1400ï5642 ʤ ʥʘʜ ʫʨ. ʤ.). ʃʝʜʥʠʢʠ ʠ ʩʥʝʛʘ ʟʘʥʠʤʘʶʪ 15,3% ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ. ʆʥʠ ʟʘʱʠʱʘʶʪ 

ʭʨʘʥʠʣʠʱʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʣʳʝ ʚʦʜʳ ʣʝʜʥʠʢʦʚ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʧʠʪʘʥʠʠ ʨʝʢ. 
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ʈʠʩʫʥʦʢ 1 ï ʇʨʠʵʣʴʙʨʫʩʴʝ 

 

ɿʜʝʩʴ ʙʦʛʘʪʘʷ ʬʣʦʨʘ ʠ ʬʘʫʥʘ, ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ 

ʦʪʜʳʭʘ, ʘʣʴʧʠʥʠʟʤʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. Oʩʥʦʚʥʳʝ ʠʟ ʥʠʭ ï ʇʦʣʷʥʘ ʅʘʨʟʘʥʦʚ, ʛ. ʏʝʛʝʪ, ʛ. ʕʣʴ-

ʙʨʫʩ, ʋʱʝʣʴʝ ɸʜʳʣ-ʩʫ, ɹʘʰʢʘʨʠʥʩʢʦʝ ʦʟʝʨo, ʊʝʩʥʠʥʘ ɸʟʘʫ, ʩʢʣʦʥʳ ʛ. ʀʪʢʦʣ, ʋʱʝʣʴʝ ʐʭʝʣʴʜʘ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʧʨʦʠʟʨʘʩʪʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʨʘʩʪʝʥʠʷ, 6 ʠʟ ʢʦʪʦʨʳʭ ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʈʌ. ɺ ʩʣʝʜʩʪʚʠʠ ʵʪʦʛʦ, ʵʪʠ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʦʭʨʘʥʷʶʪʩʷ ʟʘʢʦʥʦʤ ʠ ʠʭ ʫʥʠʯʪʦʞʝʥʠʝ ʠʣʠ ʧʨʠʩʚʘʠʚʘʥʠʝ 

ʥʝ ʜʦʧʫʩʪʠʤʦ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ʇʨʠʵʣʴʙʨʫʩʴʷ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 400 ʚʠʜʦʚ. ʂ ʯʠʩʣʫ ʦʩʦʙʦ ʦʭʨʘ-

ʥʷʝʤʳʭ ʦʪʥʦʩʠʪʩʷ ʨʦʜʦʜʝʥʜʨʦʥ ʢʘʚʢʘʟʩʢʠʡ ï ʚʝʯʥʦʟʝʣʝʥʳʡ ʢʫʩʪʘʨʥʠʢ, ʢʦʪʦʨʳʡ ʮʚʝʪʝʪ ʚ ʥʘʯʘʣʝ ʣʝʪʘ.  

ɿʥʘʤʝʥʠʪʳʝ ʮʝʣʝʙʥʳʝ ʠʩʪʦʯʥʠʢʠ ɼʞʠʣʳ-ʉʫ (ʨʠʩʫʥʦʢ 2), ɹʝʟʝʥʛʠʡʩʢʘʷ ʩʪʝʥʘ (ʨʠʩʫʥʦʢ 3) ï ʧʷʪʴ 

ʠʟ ʩʝʤʠ ʧʷʪʠʪʳʩʷʯʥʳʭ ʛoʨʥʳʭ ʚʝʨʰʠʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ [5]. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʞʠʣʳ-ʉʫ 

 

 
ʈʠʩʫʥʦʢ 3 ï ɹʝʟʝʥʛʠʡʩʢʘʷ ʩʪʝʥʘ 

 

ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ 

ʟʘʱʠʪʫ ʠ ʦʭʨʘʥʫ ʵʪʦʡ ʫʥʠʢʘʣʴʥʦʡ ʧʨʠʨʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ. ʊʫʨʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʦʣʦʞʝʥʳ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʞʠʚʦʪʥʳʤʠ ʠ ʨʘʩʪʝʥʠʷʤʠ ʧʦʤʦʛʫʪ ʦʙʱʝʩʪʚʫ ʦʩʦʟʥʘʪʴ ʚʩʶ ʮʝʥ-

ʥʦʩʪʴ ʵʪʦʛʦ ʭʨʫʧʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʤʠʨʘ, ʢʦʪʦʨʳʡ ʝʞʝʜʥʝʚʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʧʘʩʥʦʩʪʠ ʠʟ-ʟʘ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ [6]. 

ɼʨʫʛʦʡ ʘʩʧʝʢʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʵʣʴʙʨʫʩʴʷ 

ï ʵʪʦ ʚʳʩʦʢʦʛʦʨʥʳʡ ʧʨʠʶʪ çLeaprusè (ʈʠʩʫʥʦʢ 4), ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʛʦʨʳ ʕʣʴʙʨʫʩ ʥʘ 

ʚʳʩʦʪʝ 3912 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʤʝʞʜʫ ɻʘʨʘʙʘʰʠ ʠ ʇʨʠʶʪʦʤ 11. ɼʘʥʥʳʡ ʦʙʲʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʝ ʛʦʩʪʠʥʠʯʥʳʝ ʙʣʦʢʠ, ʥʝ ʠʤʝʶʱʠʝ ʘʥʘʣʦʛʦʚ ʥʠ ʚ ʈʦʩʩʠʠ, ʥʠ ʟʘ ʨʫʙʝʞʦʤ. ɹʣʦ-

ʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʜʦʙʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʢʘʧʩʫʣ ʠ ʪʘʢʘʷ ʬʦʨʤʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʟʘʱʠʪʳ ʢʦʤʧʣʝʢ-

ʩʘ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʩʭʦʜʦʚ ʣʘʚʠʥ, ʠ ʩʠʣʴʥʳʭ ʩʥʝʛʦʚ. ʆʥ ʩʧʦʩʦʙʝʥ ʚʤʝʩʪʠʪʴ 48 ʛʦʩʪʝʡ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ʊʘʢʠʝ ʤʦʜʫʣʴʥʳʝ ʭʠʞʠʥʳ ʢʦʤʧʣʝʢʩʘ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠ-

ʮʠʦʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʨʘʟʤʝʱʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʕʣʴʙʨʫʩʘ. ʇʠʪʘʥʠʝ ʦʪ ʩʦʣʥʝʯʥʳʭ 
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ʙʘʪʘʨʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʪʦʧʣʝʥʠʝ, ʦʩʚʝʱʝʥʠʝ, ʛʦʨʷʯʫʶ ʚʦʜʫ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʝ 

ʩʪʘʥʜʘʨʪʳ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʠ ʘʚʪoʥʦʤʥʦʩʪʠ. ɽʱʝ ʦʜʥʦ ʥʝʦʩʧʦʨʠʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ï 

ʚʠʜ, ʢʦʪʦʨʳʡ ʦʪʢʨʳʚʘʝʪʩʷ ʜʣʷ ʪʫʨʠʩʪʦʚ, ʯʪʦ ʜʦʩʪʘʚʠʪ ʠʤ ʥʝ ʪʦʣʴʢʦ ʵʩʪʝʪʠʯʝʩʢʦʝ ʫʜʦʚʦʣʴʩʪʚʠʝ, ʥʦ ʠ 

ʦʩʪʘʚʠʪ ʥʝʟʘʙʳʚʘʝʤʳʝ ʚʧʝʯʘʪʣʝʥʠʷ ʦʪ ʧʦʝʟʜʢʠ [7].  

 

 
ʈʠʩʫʥʦʢ 4 ï ʕʢʦ ʦʪʝʣʴ Leaprus 

 

ɻʦʣʫʙʦʝ ʦʟʝʨʦ (ʎʝʨʠʢ-ʂʝʣʴ) (ʈʠʩʫʥʦʢ 5) ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʧʨʠʨʦʜʥʳʤ ʦʙʲʝʢʪʦʤ ʤʠʨʦʚʦ-

ʛʦ ʫʨʦʚʥʷ, ʪʘʢ ʢʘʢ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʛʣʫʙʦʢʠʤ ʦʟʝʨʦʤ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʩʘʤʳʤ ʛʣʫʙʦʢʠʤ ʢʘʨʩʪʦʚʳʤ 

ʦʟʝʨʦʤ ï ʠʩʪʦʯʥʠʢʦʤ ʚ ʤʠʨʝ. ʆʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʏʝʨʝʢʩʢʦʤ ʨʘʡʦʥʝ, ʚ 4 ʢʤ ʶʞʥʝʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ 

ɹʘʙʫʛʝʥʪ; ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʉʢʘʣʠʩʪʦʛʦ ʭʨʝʙʪʘ ï ʦʜʥʦʛʦ ʠʟ ʧʝʨʝʜʦʚʳʭ ʭʨʝʙʪʦʚ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʚ ʩʦʩʝʜʩʪʚʝ ʩ ʜʚʫʤʷ ʢʘʨʩʪʦʚʳʤʠ ʦʟʝʨʘʤʠ ï ʉʝʢʨʝʪʥʦʝ ʠ ɺʝʨʭʥʝʝ ï ʠ ʢʘʨʩʪʦʚʳʤ 

ʧʨʦʚʘʣʦʤ ʂʝʣʴ-ʂʝʪʯʭʝʥ. ɻʦʣʫʙʦʝ ʦʟʝʨʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʜʦʩʪʘʪʦʯʥʦ 

ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ: ʢʘʨʩʪʦʚʫʶ ʰʘʭʪʫ (ʧʨʦʧʘʩʪʴ), ʢʘʨʩʪʦʚʳʡ ʠʩʪʦʯʥʠʢ ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, 

ʦʟʝʨʦ [8, ʩ. 92].  

 

 
ʈʠʩʫʥʦʢ 5 ï ɻʦʣʫʙʦʝ ʦʟʝʨʦ (ʎʝʨʠʢ ï ʂʝʣʴ) 

 

ɻʦʣʫʙʦʝ ʦʟʝʨʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʤ ʧʦʧʫʣʷʨʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʧʦʩʝʱʝʥʠʷ ʚ ʂʘ-

ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ. ʅʘ ʙʝʨʝʛʫ ʦʟʝʨʘ ʨʘʩʧʦʣʦʞʝʥʳ ʢʘʬʝ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʩʦʚʤʝʩʪʠʪʴ 

ʥʘʙʣʶʜʝʥʠʝ ʦʟʝʨʘ ʠ ʧʨʠʝʤ ʧʠʱʠ. ʊʘʢʞʝ, ʦʟʝʨʦ ʦʩʥʘʱʝʥʦ ʧʨʦʛʫʣʦʯʥʳʤʠ ʪʨʦʧʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʪʘʪʴ ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʦʧʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʪʫʨʠʩʪʘʤ ʥʘʙʣʶʜʘʪʴ ʦʟʝʨʦ, ʙʝʟ ʧʨʠʯʠ-

ʥʝʥʠʷ ʚʨʝʜʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ.  

ʏʝʛʝʤʩʢʠʝ ʚʦʜʦʧʘʜʳ (ʈʠʩʫʥʦʢ 6) ʝʱʝ ʦʜʥʘ ʟʥʘʤʝʥʠʪʘʷ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʴ ʂʘʙʘʨʜʠʥʦ ï 

ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʤʝʩʪ ʜʣʷ ʧʦʩʝʱʝʥʠʷ ʪʫʨʠʩʪʘʤʠ. ʆʜʥʦ ʠʟ 

ʚʘʞʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʵʪʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʵʪʦ ʪʦ, ʯʪʦ ʦʥ ʦʜʠʥʘʢʦʚʦ ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʠ ʜʦʩʪʫʧʝʥ 

ʢʨʫʛʣʳʡ ʛʦʜ. ɺʦʜʳ ʨʝʢʠ ʏʝʛʝʤ ʧʘʜʘʶʪ ʩ ʚʳʩʦʪʳ 60 ʤʝʪʨʦʚ, ʯʪʦ ʩʦʟʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʥʝʟʘʙʳʚʘʝʤʦʝ 

ʚʧʝʯʘʪʣʝʥʠʝ [9. ʉ.299].  

ʊʘʤʙʫʢʘʥʩʢʦʝ ʦʟʝʨʦ ï ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʷʥʠʝʤ ʂʘʙʘʨʜʠʥʦ ï ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ, ʢʦʪʦʨʦʝ ʧʨʠ-

ʥʝʩʣʦ ʛʦʨʦʜʫ ʇʷʪʠʛʦʨʩʢ ʟʚʘʥʠʝ ʛʨʷʟʝʣʝʯʝʙʥʦʛʦ ʢʫʨʦʨʪʘ. ʊʘʤʙʫʢʘʥʩʢʦʝ ʦʟʝʨʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʝʣʢʦʚʦʜʥʳʡ ʙʘʩʩʝʡʥ ʙʝʟ ʩʪʦʢʘ ʠ ʧʦ ʬʦʨʤʝ ʦʥʦ ʥʘʧʦʤʠʥʘʝʪ ʦʚʘʣ, ʜʣʠʥʥʦʡ ʦʢʦʣʦ 2 ʢʠʣʦʤʝʪʨʘ ʠ ʰʠ-

ʨʠʥʦʡ ʦʢʦʣʦ ʢʠʣʦʤʝʪʨʘ. ɽʛʦ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 170 ʛʝʢʪʘʨʦʚ, ʘ ʛʣʫʙʠʥʘ 2 ʤʝʪʨʘ. ʆʥʦ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʦʪʢʨʳʪʦʡ ʠ ʟʘʩʫʰʣʠʚʦʡ ʤʝʩʪʥʦʩʪʠ, ʧʠʪʘʝʪʩʷ ʪʘʣʳʤʠ ʠ ʜʦʞʜʝʚʳʤʠ ʚʦʜʘʤʠ, ʘ ʪʘʢʞʝ ʚʦʜʦʡ ʠʟ ʨʝʢʠ 

ʕʪʦʢʘ. ʏʪʦʙʳ ʦʟʝʨʦ ʧʦʧʦʣʥʷʣʦʩʴ, ʢ ʥʝʤʫ ʙʳʣ ʧʦʜʚʝʜʝʥ ʚʦʜʦʚʦʜ ʠ ʧʨʦʙʫʨʝʥʳ ʩʢʚʘʞʠʥʳ ʩ ʤʠʥʝʨʘʣʠ-

ʟʦʚʘʥʥʦʡ ʚʦʜʦʡ. ʊʘʤʙʫʢʘʥʩʢʦʝ ʦʟʝʨʦ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʝʩʴʤʘ ʤʦʱʥʳʭ ʤʦʨʩʢʠʭ ʦʪ-

ʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʦʛʘʪʳ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʤʠ ʩʦʣʷʤʠ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʪʨʝʪʠʯʥʦʤʫ ʧʝʨʠʦʜʫ [10].  
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ʈʠʩʫʥʦʢ 6 ï ʏʝʛʝʤʩʢʠʝ ʚʦʜʦʧʘʜʳ ʟʠʤʦʡ ʠ ʣʝʪʦʤ 

 

ʃʝʯʝʙʥʳʝ ʛʨʷʟʠ ʦʟʝʨʘ ʊʘʤʙʫʢʘʥ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ, ʜʣʷ ʣʝʯʝʥʠʷ ʰʠʨʦʢʦ ʩʧʝʢʪʨʘ 

ʙʦʣʝʟʥʝʡ ʠʣʠ ʞʝ ʜʣʷ ʠʭ ʧʨʦʬʠʣʘʢʪʠʢʠ. ʆʟʝʨʦ ʊʘʤʙʫʢʘʥ (ʈʠʩʫʥʦʢ 7) ï ʩ 18-ʶ ʤʠʥʝʨʘʣʴʥʳʤʠ ʠʩʪʦʯ-

ʥʠʢʘʤʠ ʠ ʮʝʣʝʙʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʛʨʷʟʝʡ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ 30-ʪʠ ʧʨʦʮʝʜʫʨ. 

 

 
ʈʠʩʫʥʦʢ 7 ï ʆʟʝʨʦ ʊʘʤʙʫʢʘʥ 

 

ɼʘʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʦʙʲʝʢʪ, ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʪʦʯʝʢ ʜʣʷ 

ʧʦʩʝʱʝʥʠʷ, ʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʩʦʙʣʶʜʝʥʠʷ ʚʩʝʭ ʤʝʨ ʦʩʪʦʨʦʞʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʥʝ ʧʨʠʯʠʥʝʥʠʝ 

ʚʨʝʜʘ ʵʢʦʩʠʩʪʝʤʝ ʦʟʝʨʘ ʊʘʤʙʫʢʘʥ. ʊʘʢʞʝ, ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʢ ʥʝʢʦʪʦʨʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦ-

ʙʣʝʤʘʤ ʵʢʦʩʠʩʪʝʤʳ ʵʪʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʤʦʞʝʪ ʜʘʪʴ ʪʦʣʯʦʢ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʝʢ-

ʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʝʛʦ ʦʭʨʘʥʫ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ [11, ʩ. 10].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʨʘʩʧʦʣʘʛʘʝʪ ʚʩʝʤʠ ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʠ ʧʨʠ-

ʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. ʊʫʪ ʠʤʝ-

ʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʦ ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʝʛʠʦʥʘ 

[12-14]. ʊʘʢʦʡ ʚʠʜ ʪʫʨʠʟʤʘ ʧʦʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʠʚʣʝʯʴ ʥʦʚʳʭ ʪʫʨʠʩʪʦʚ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʭʨʘʥʝ 

ʠ ʟʘʱʠʪʝ ʵʢʦʩʠʩʪʝʤ ʚ ʨʝʛʠʦʥʝ. ʊʘʢʞʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʤʦʞʝʪ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʜʣʷ ʩʦ-

ʭʨʘʥʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʧʦʪʦʤʫ ʢʘʢ 

ʦʥ ʦʙʝʩʧʝʯʠʪ ʧʦʩʝʱʝʥʠʝ ʤʝʩʪ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪ ʚ ʩʝʙʝ ʠʩʪʦʨʠʶ ʠ ʢʫʣʴʪʫʨʫ ʥʘʨʦʜʘ. ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʪʘ-

ʢʦʛʦ ʚʠʜʘ ʪʫʨʠʟʤʘ ʧʨʠʚʣʝʯʝʪ ʤʦʣʦʜʝʞʴ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʫʯʠʪʴʩʷ ʦʭʨʘʥʷʪʴ ʠ ʙʝʨʝʯʴ 

ʧʨʠʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʙʫʜʝʪ ʥʝʩʪʠ ʚ ʩʝʙʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ ʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʤʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ ʙʫʜʝʪ ʦʩʦʟʥʘʥʥʦ ʧʦʥʠʤʘʪʴ ʚʘʞʥʦʩʪʴ ʪʝʤʳ ʵʢʦʣʦʛʠʠ ʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʝʝ ʨʘʟʚʠʪʠʶ ʚ ʨʦʜʥʦʡ ʨʝʩʧʫʙʣʠʢʝ.  
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ɸnnotation 

The scientific article presents the results of a study of the dynamics of production and the structure of 

the assortment of canned vegetables sold in the distribution network of the Kabardino-Balkarian Republic. It 

has been established that the canning industry produces an insufficient amount of canned vegetables. The 

share of imports of canned natural and pickled vegetables accounts for an average of about 70% of the total 

volume of canned products produced. 

Keywords: assortment, canned food, vegetables, production, sale. 

 

ʇʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʜʢʦʤʧʣʝʢʩʦʚ ɸʇʂ ʂʘʙʘʨ-

ʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʠ ʥʘʣʠʯʠʝ ʧʣʦʜʦʨʦʜʥʳʭ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʩʪʘʙʠʣʴʥʳʝ 

ʫʨʦʞʘʠ, ʚʳʨʘʱʠʚʘʪʴ ʧʦʣʴʟʫʶʱʫʶʩʷ ʩʧʨʦʩʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ ʧʨʦʜʫʢʮʠʶ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʨʘʟʚʠʚʘʪʴ ʧʣʦʜʦʦʚʦʱʥʦʡ ʧʦʜʢʦʤʧʣʝʢʩ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʦʥʩʝʨʚʥʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. 

ʎʝʣʴ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ - ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʠ ʨʝʘʣʠʟʦʚʘʥʥʳʭ 

ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ. 

ʂʦʥʩʝʨʚʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʦʠʟʚʦʜʠʪ ʥʘʪʫʨʘʣʴʥʳʝ, ʤʘ-

ʨʠʥʦʚʘʥʥʳʝ, ʟʘʢʫʩʦʯʥʳʝ, ʦʙʝʜʝʥʥʳʝ ʠ ʜʨʫʛʠʝ ʢʦʥʩʝʨʚʳ. ʊʘʢ, ʚ 2022 ʛʦʜʫ ʧʨʝʜʧʨʠʷʪʠʷ ʢʦʥʩʝʨʚʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʦʠʟʚʝʣʠ 47% ʥʘʪʫʨʘʣʴʥʳʭ, 27% ʤʘʨʠʥʦʚʘʥʥʳʭ, 17% ʟʘʢʫʩʦʯʥʳʭ ʦʚʦʱʥʳʭ ʢʦʥ-

ʩʝʨʚʦʚ ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʘʩʩʦʨʪʠʤʝʥʪʘ ʢʦʥʩʝʨʚʦʚ (ʈʠʩʫʥʦʢ 1) [2]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ 2022 ʛ,% 

 

ʉʦʛʣʘʩʥʦ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʜʝʬʠʮʠʪʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʡ ʨʦʩʩʠʷʥʠʥ ʜʦʣʞʝʥ ʚ ʩʨʝʜʥʝʤ ʧʦʪʨʝʙʣʷʪʴ 104 ʫʩʣʦʚʥʳʭ ʙʘʥʦʢ (40 ʢʛ/ʛʦʜ) ʦʚʦʱʥʦʡ ʢʦʥʩʝʨʚʠ-

ʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʩ ʫʯʝʪʦʤ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʝʞʝʛʦʜʥʦ ʦʢʦʣʦ 6000 ʪʳʩ. ʪ. ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ. ʆʜʥʘʢʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʞʠʪʝʣʴ ʈʦʩʩʠʠ ʧʦʪʨʝʙʣʷʝʪ ʚʩʝʛʦ 4 ʢʛ/ʯʝʣʦʚʝʢ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ. 
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ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [1, 2], ʧʦʢʘʟʘʣ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʫʶʩʷ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʜʠʥʘʤʠʢʫ (ʈʠʩʫʥʦʢ 2), ʦʙʲʝʤ ʩʨʝʜʥʝʜʫʰʝʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʜʘʣʝʢ ʦʪ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ (ʈʠʩʫʥʦʢ 3). 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ ʈʦʩʩʠʠ 

 

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʜʫʰʝʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ ʈʦʩʩʠʠ 

 

ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ ʦʚʦʱʝʡ ʧʨʠʚʦʜʠʪ ʢ ʜʝʬʠʮʠʪʫ, ʢʦʪʦʨʳʡ 

ʜʣʷ ʥʘʠʙʦʣʝʝ ʥʘʩʝʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʩʦʩʪʘʚʣʷʝʪ 5,4%, ʉʝʚʝʨʦʢʘʚʢʘʟʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ï 15,2% ʠ ʉʪʘʚʨʦ-

ʧʦʣʴʩʢʦʤ ʢʨʘʝ ï 6,5% (ʈʠʩʫʥʦʢ 4) [3]. 

 

 
ʈʠʩʫʥʦʢ 4 ï ɼʝʬʠʮʠʪ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ  

ʧʦ ʦʪʜʝʣʴʥʳʤ ʨʝʛʠʦʥʘʤ 

 

ʅʝʜʦʩʪʘʶʱʠʡ ʦʙʲʝʤ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʦʚʦʱʝʡ ʈʦʩʩʠʷ ʚʳʥʫʞʜʝʥʘ ʧʦʧʦʣʥʷʪʴ ʟʘ ʩʯʝʪ ʠʤʧʦʨʪʘ. 

ʊʘʢ, ʦʙʲʝʤ ʠʤʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʥʘʪʫʨʘʣʴʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ 2020 ʛ ʩʦʩʪʘʚʠʣ 278,0 ʪʳʩ.ʪ, ʘ ʚ 2022 ʛ. - 

295,0 ʪʳʩ. ʪ. ʆʙʲʝʤ ʠʤʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʤʘʨʠʥʦʚʘʥʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ 2020 ʛ ʩʦʩʪʘʚʠʣ 174,0 ʚ 2020 ʛ 

ʩʦʩʪʘʚʠʣ, ʚ 2022 ʛ - 220,0 ʪʳʩ.ʪ, ʆʙʲʝʤ ʠʤʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʟʘʢʫʩʦʯʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ 2020 ʛ ʩʦʩʪʘʚʠʣ 

16,0 ʪʳʩ. ʪ, ʘ ʚ 2022 ʛ - 15,0 ʪʳʩ. ʪ,; ʪʦʤʘʪʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ 2020 ʛ. - 3,08 ʪʳʩ. ʪ, ʘ ʚ 2022 ʛ - 8 ʪʳʩ. ʪ 

(ʈʠʩʫʥʦʢ 5) [2]. 
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ʈʠʩʫʥʦʢ 5 ï ʀʤʧʦʨʪʥʳʝ ʧʦʩʪʘʚʢʠ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ ʈʦʩʩʠʶ, ʪʳʩ. ʪ 

 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʜʦʣʠ ʠʤʧʦʨʪʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʠ-

ʜʘʤ [1,4]. 

 

 
ʈʠʩʫʥʦʢ 6 ï ɼʠʥʘʤʠʢʘ ʜʦʣʠ ʠʤʧʦʨʪʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ,% 

 

ɼʘʥʥʳʝ ʨʠʩʫʥʢʘ 6 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʜʦʣʶ ʠʤʧʦʨʪʘ, ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʩʥʠʞʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʤʧʦʨʪʘ ʦʚʦʱʥʦʡ ʢʦʥʩʝʨʚʥʦʡ ʧʨʦʜʫʢʮʠʠ.  

ʉʪʨʫʢʪʫʨʘ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠʤʧʦʨʪʥʳʭ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʚ ʈʦʩʩʠʶ ʚ 2022 ʛ., 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 7 [3]. 

 

 
ʈʠʩʫʥʦʢ 7 ï ʉʪʨʫʢʪʫʨʘ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʚ ʈʦʩʩʠʶ ʚ 2022 ʛ.,% 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʦʣʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠʤʧʦʨʪʥʳʭ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʚ ʈʦʩʩʠʶ 

ʚ 2022 ʛ ʚ ʨʘʟʨʝʟʝ ʧʦ ʚʠʜʘʤ ʧʨʦʜʫʢʮʠʠ (ʦʪ ʦʙʱʝʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ) ʧʨʠʭʦʜʠʪʩʷ 28,5% ʢʦʥʩʝʨʚʠʨʦʚʘʥ-

ʥʳʭ ʪʦʤʘʪʦʚ, 28,5% ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʢʫʢʫʨʫʟʳ, 27% - ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʟʝʣʝʥʦʛʦ ʛʦʨʦʰʢʘ, 8% - 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʬʘʩʦʣʠ, 4% - ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ ʦʛʫʨʮʦʚ, 6% - ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʧʝʨʮʘ ʠ ʣʝʯʦ. 

ʅʘʠʤʝʥʴʰʫʶ ʜʦʣʶ (ʧʦ 1%) ʩʦʩʪʘʚʣʷʶʪ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʝ ʦʚʦʱʥʳʝ ʩʤʝʩʠ ʠ ʤʘʩʣʠʥʳ. 
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ɸʥʘʣʠʟ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʨʦʟʥʠʯʥʳʭ ʪʦʨʛʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

çʄʘʛʥʠʪè, çʇʷʪʝʨʦʯʢʘè ʠ çʉʦʣʥʳʰʢʦè, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʧʘʣʴʥʦʤ ʨʘʡʦʥʝ ʛ. ʅʘʣʴʯʠʢ ʧʦʟʚʦʣʠʣ ʫʩ-

ʪʘʥʦʚʠʪʴ, ʯʪʦ ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʚ ʘʩʩʦʨʪʠʤʝʥʪʝ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʨʦʟʥʠʯʥʦʡ 

ʪʦʨʛʦʚʦʡ ʩʝʪʠ ʛ. ʅʘʣʴʯʠʢ, ʟʘʥʠʤʘʶʪ ʤʘʨʠʥʦʚʘʥʥʳʝ ʦʛʫʨʮʳ ʠ ʪʦʤʘʪʳ (24-27% ʠ 12-13% ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ). ʅʘ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ï ʛʦʨʦʰʝʢ ʟʝʣʝʥʳʡ (12-13%) ʠ ʢʫʢʫʨʫʟʘ ʩʘʭʘʨʥʘʷ (11-12%). ʆʩʪʘʣʴ-

ʥʦʡ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʬʘʩʦʣʴʶ, ʠʢʨʦʡ ʠʟ ʙʘʢʣʘʞʘʥ, ʢʘʙʘʯʢʦʚ, ʧʝʨʮʝʤ, ʣʝʯʦ (ʨʠʩʫʥʦʢ 8). 
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ʊʦʨʛʦʚʦʝ ʧʨʝʜʧʨʠʷʪʠʝ  

çʇʷʪʝʨʦʯʢʘè 

6; 3,0%

7; 3,0%
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ʊʦʨʛʦʚʦʝ ʧʨʝʜʧʨʠʷʪʠʝ  

çʉʦʣʥʳʰʢʦè 

ʈʠʩʫʥʦʢ 8 ï ɸʩʩʦʨʪʠʤʝʥʪ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʦʡ ʩʝʪʠ ʛ. 

ʅʘʣʴʯʠʢ:  

1 ï ʦʛʫʨʮʳ ʤʘʨʠʥʦʚʘʥʳʝ; 2 ï ʪʦʤʘʪʳ ʤʘʨʠʥʦʚʘʥʥʳʝ; 3 ï ʛʦʨʦʰʝʢ ʥʘʪʫʨʘʣʴʥʳʡ; 4 ï ʢʫʢʫʨʫʟʘ; 5 ï ʬʘ-

ʩʦʣʴ; 6 ï ʣʝʯʦ; 7 ï ʧʝʨʝʮ, ʣʝʯʦ; 8 ï ʠʢʨʘ ʠʟ ʙʘʢʣʘʞʘʥ; 9 ï ʠʢʨʘ ʢʘʙʘʯʢʦʚʘʷ) 

 

ʆʚʦʱʥʳʝ ʢʦʥʩʝʨʚʳ ʫʧʘʢʦʚʘʥʳ ʚ ʩʪʝʢʣʷʥʥʫʶ ʠ ʞʝʩʪʷʥʫʶ ʫʧʘʢʦʚʢʫ ʤʘʩʩʦʡ ʦʪ 350 ʛ ʜʦ 1 ʢʛ (ʈʠ-

ʩʫʥʦʢ 9). 

 

ʊʦʨʛʦʚʦʝ ʧʨʝʜʧʨʠʷʪʠʝ "ʄʘʛʥʠʪ"

2; 60%

1; 40%

ʊʦʨʛʦʚʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

"ʇʷʪʦʨʦʯʢʘ"

2; 67%

1; 33%

ʊʦʨʛʦʚʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

"ʉʦʣʥʳʰʢʦ"

2; 57%

1; 43%

 
ʈʠʩʫʥʦʢ 9 ï ɺʠʜ ʫʧʘʢʦʚʢʠ ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ  

ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʦʡ ʩʝʪʠ ʛ. ʅʘʣʴʯʠʢ (1 ï ʞʝʩʪʴ, 2 - ʩʪʝʢʣʦ) 

 

ʀʟ ʨʠʩʫʥʢʘ 9 ʚʠʜʥʦ, ʯʪʦ ʙʦʣʝʝ 50% ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʦʡ ʩʝ-

ʪʠ ʛ. ʅʘʣʴʯʠʢ ʫʧʘʢʦʚʘʥʳ ʚ ʤʥʦʛʦʨʘʟʦʚʫʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʫʶ ʩʪʝʢʣʷʥʥʫʶ ʪʘʨʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʩʝʨʚʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʚʦʱʥʳʭ 

ʢʦʥʩʝʨʚʦʚ. ʅʘ ʜʦʣʶ ʠʤʧʦʨʪʘ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ ʥʘʪʫʨʘʣʴʥʳʭ ʠ ʤʘʨʠʥʦʚʘʥʥʳʭ ʦʚʦʱʝʡ ʧʨʠʭʦʜʠʪʩʷ ʚ 

ʩʨʝʜʥʝʤ ʦʢʦʣʦ 70% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʢʦʥʩʝʨʚʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
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The article presents the results of monitoring water bodies in the basins of mountain rivers on the terri-
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ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʫʜʘʣʝʥʥʦʡ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ, ʩʦʭʨʘʥʷʶʱʠʭ ʝʩʪʝʩʪʚʝʥʥʳʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʬʦʥ [1ï3]. ɺ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʢ ʪʘʢʠʤ ʚʦʜ-

ʥʳʤ ʦʙʲʝʢʪʘʤ ʦʪʥʦʩʷʪʩʷ ʨʝʢʠ ʏʝʛʝʤ, ʏʝʨʝʢ ʠ ʠʭ ʧʨʠʪʦʢʠ ʚ ʦʭʨʘʥʷʝʤʦʡ ʟʦʥʝ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ 

ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ (ʂɹɺɻɿ).  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʙʘʩʩʝʡʥʘʭ 

ʨʝʢ ʏʝʨʝʢ ɹʘʣʢʘʨʩʢʠʡ, ʏʝʨʝʢ ɹʝʟʝʥʛʠʡʩʢʠʡ, ʏʝʛʝʤ, ʄʠʞʠʨʛʠ ʠ ɹʝʟʝʥʛʠ. 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʨʝʢʠ ʦʪʥʝʩʝʥʳ ʢ ʪʠʧʠʯʥʦ ʛʦʨʥʳʤ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜ ʙʘʩʩʝʡʥʦʚ ʏʝʨʝʢʘ ʠ 

ʏʝʛʝʤʘ ʚ ʚʳʩʦʢʦʛʦʨʥʦʡ ʯʘʩʪʠ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʬʦʨʤʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ (ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʧʦʯʚ, ʧʦ-

ʩʪʫʧʣʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʪʘʣʳʤʠ ʣʝʜʥʠʢʦʚʳʤʠ ʚʦʜʘʤʠ). ʈʘʟʨʫ-

ʰʝʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷïʦʪʪʘʠʚʘʥʠʷ, ʧʨʠʚʦʜʠʪ 

ʢ ʧʦʩʪʫʧʣʝʥʠʶ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʜʫ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʬʠʟʠʯʝʩʢʠʤ ʚʳʚʝʪʨʠʚʘʥʠʝʤ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʭʠʤʠʯʝʩʢʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʩʚʦʜʠʪʩʷ ʢ ʭʠʤʠʯʝʩʢʠʤ ʨʝʘʢʮʠʷʤ ʦʢʠʩʣʝʥʠʷ 
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ʠ ʛʠʜʨʦʣʠʟʘ [4]. ɺʦʜʥʳʡ ʨʝʞʠʤ ʨʝʢ ʬʦʨʤʠʨʫʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʘʷʥʠʷ ʣʝʜʥʠ-

ʢʦʚ ʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʩʥʝʛʦʚ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʠʪʘʥʠʠ ʨʝʢ ʠʛʨʘʶʪ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʘ ʨʦʣʴ ʜʦʞ-

ʜʝʚʳʭ ʦʩʘʜʢʦʚ ʥʝʚʝʣʠʢʘ. 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂɹɺɻɿ ʚ ʠʶʣʝ 2021-2022 ʛʛ. ʠ ʚʢʣʶʯʘʣʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʅ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ, ʤʫʪʥʦʩʪʠ, ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ, ʩʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʠʷ, ʢʘʣʴʮʠʷ, 

ʥʘʪʨʠʷ, ʤʘʛʥʠʷ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ, ʭʣʦʨʠʜʦʚ, ʩʫʣʴʬʘʪʦʚ, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʞʝʣʝʟʦ, ʤʝʜʴ, ʤʘʨʛʘʥʝʮ) [5].  

ɺ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʨʝʢ (ʠʶʣʴ) ʦʪʤʝʯʝʥʳ ʤʠʥʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʚʦʜʳ (190-210 ʤʛ/ʣ), ʯʪʦ ʚ 1,5 ʠ ʙʦʣʝʝ ʨʘʟ ʤʝʥʴʰʝ ʧʦʢʘʟʘʪʝʣʷ ʚ ʟʠʤʥʶʶ ʤʝʞʝʥʴ [6]. 

ʇʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʮʝʥʦʢ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ, ʤʫʪʥʦʩʪʠ ʚʦʜʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʡ ʢʨʝʤʥʠʷ ʚʳ-

ʜʝʣʝʥʳ 4 ʪʠʧʘ ʚʦʜ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʧʠʪʘʥʠʷ: ʩʤʝʰʘʥʥʳʡ, ʣʝʜʥʠ-

ʢʦʚʳʡ, ʛʨʫʥʪʦʚʳʡ (ʧʦʜʟʝʤʥʳʡ) ʠ ʪʘʣʳʡ (ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʦʪʦʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʪʠʧʦʤ ʧʠʪʘʥʠʷ  

ʊʠʧ ʧʠʪʘʥʠʷ ʚʦʜʦʪʦʢʦʚ ʕʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ, ʤʢʉʤ/ʩʤ ʄʫʪʥʦʩʪʴ, NTU ʉʦʜʝʨʞʘʥʠʝ Si, ʤʛ/ʣ 

ɻʨʫʥʪʦʚʳʡ ɹʦʣʝʝ 40 ʄʝʥʝʝ 200 2-5 

ʃʝʜʥʠʢʦʚʳʡ  30-60 2500 ʠ ʙʦʣʝʝ 1,0-1,6 

ʊʘʣʳʡ  ʄʝʥʝʝ 10 ʄʝʥʝʝ 20 0,5-0,6 

ʉʤʝʰʘʥʥʳʡ 20-100 200-800 1-5 

 

ʉʘʤʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ, ʤʫʪʥʦʩʪʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʝʤʥʠʷ ʭʘʨʘʢʪʝʨʥʳ 

ʜʣʷ ʚʦʜʦʪʦʢʦʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʪʘʣʳʭ ʚʦʜ ʠ ʧʨʦʪʝʢʘʶʱʠʭ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʝʜʥʠʢʘ, ʥʦ ʥʝ ʠʤʝʶʱʠʭ ʢʦʥʪʘʢʪʘ ʩ ʤʦʨʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɼʣʷ ʚʦʜʦʪʦʢʦʚ, ʠʤʝʶʱʠʭ ʧʨʝʠʤʫʱʝʩʪ-

ʚʝʥʥʦ ʛʨʫʥʪʦʚʦʝ ʧʠʪʘʥʠʝ, ʦʪʤʝʯʝʥʘ ʧʦʚʳʰʝʥʥʘʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʚʦʜʳ ʠ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʢʨʝʤʥʠʷ. ʇʦʚʳʰʝʥʥʘʷ ʤʫʪʥʦʩʪʴ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʠʷ ʚʳʷʚʣʝʥʦ ʚ ʚʦʜʝ ʨʝʢ ʩ 

ʣʝʜʥʠʢʦʚʳʤ ʧʠʪʘʥʠʝʤ. ɼʣʷ ʚʦʪʦʜʦʪʦʢʦʚ ʩʦ ʩʤʝʰʘʥʥʳʤ ʪʠʧʦʤ ʧʠʪʘʥʠʷ (ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʨʝʢ) ʭʘʨʘʢ-

ʪʝʨʥʳ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ, ʤʫʪʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʢʨʝʤʥʠʷ.  

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʚ ʚʳʩʦʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʝʢ ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʝʩʥʳʤ ʠ ʫʣʴʪʨʘ-

ʧʨʝʩʥʳʤ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʤ ʢʘʣʴʮʠʝʚʳʤ ʚʦʜʘʤ II ʪʠʧʘ.  

ɺ ʩʦʣʝʚʦʤ ʩʦʩʪʘʚʝ ʚʦʜʳ ʦʪʤʝʯʝʥʳ ʨʘʟʣʠʯʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʦʩʪʘʚʦʤ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʚʦʜʦ-

ʩʙʦʨ. ʉʨʝʜʠ ʢʘʪʠʦʥʦʚ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʚʦʜʳ ʧʨʝʦʙʣʘʜʘʝʪ ʉʘ
2+
. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 

30-45%-ʵʢʚ/ʣ. ʉʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚʘʨʴʠʨʫʝʪ ʦʪ 30%-ʵʢʚ/ʣ 

ʜʦ 47%-ʵʢʚ/ʣ. ʇʨʦʙʳ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʫʣʴʬʘʪʦʚ ʦʪʤʝʯʝʥʳ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʏʝʨʝʢ-ɹʘʣʢʘʨʩʢʠʡ. ɺʦʜʳ ʩ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʫʣʴʬʘʪʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɹʝʟʝʥʛʠ ʠ ʏʝʛʝʤ. ʂʦʥʮʝʥ-

ʪʨʘʮʠʷ ʭʣʦʨʠʜʦʚ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʚʦʜʳ ʥʝ ʧʨʝʚʳʰʘʝʪ 2%-ʵʢʚ/ʣ. ʀʦʥ ʢʘʣʠʷ ʠʤʝʝʪ ʤʝʥʴʰʫʶ ʢʦʥʮʝʥʪʨʘ-

ʮʠʶ, ʯʝʤ ʠʦʥ ʢʘʣʴʮʠʷ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʠ ʥʘʪʨʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 5%-ʵʢʚ/ʣ (ʨʠʩʫ-

ʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʦʣʝʚʦʡ ʩʦʩʪʘʚ ʨʝʯʥʳʭ ʚʦʜ ʩ ʨʘʟʥʳʤ ʪʠʧʦʤ ʧʠʪʘʥʠʷ 



 

195 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʩʦʩʪʘʚʝ ʨʝʯʥʳʭ ʚʦʜ ʩ ʣʝʜʥʠʢʦʚʳʤ ʠ ʩʤʝʰʘʥʥʳʤ ʪʠ-

ʧʘʤʠ ʧʠʪʘʥʠʷ ʧʨʝʦʙʣʘʜʘʶʪ ʩʫʣʴʬʘʪʳ, ʢʘʣʴʮʠʡ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ, ʘ ʩ ʧʦʜʟʝʤʥʳʤ ï ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ ʠ 

ʢʘʣʴʮʠʡ.  

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʚ ʥʝʙʦʣʴʰʠʭ ʨʝʢʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ. ɼʣʷ ʙʦʣʝʝ ʢʨʫʧʥʳʭ 

ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʪʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʥʝ ʚʳʷʚʣʝʥʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʨʝʢʠ ʧʨʠʥʠʤʘʶʪ ʧʨʠʪʦʢʠ 

ʢʘʢ ʧʦʜʟʝʤʥʦʛʦ, ʪʘʢ ʠ ʣʝʜʥʠʢʦʚʦʛʦ ʛʝʥʝʟʠʩʘ. 

ɺ ʨʝʯʥʳʭ ʚʦʜʘʭ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʤʠʛʨʠʨʫʝʪ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦ-

ʩʪʦʷʥʠʠ. ʇʦʵʪʦʤʫ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʬʦʨʤ ʤʝʪʘʣʣʦʚ ʥʝʚʝʣʠʢʠ. ʉʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʚ ʨʝʯ-

ʥʳʭ ʚʦʜʘʭ ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʧʠʪʘʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 180-220 ʤʢʛ/ʣ, ʘ ʧʨʠ ʧʠʪʘʥʠʠ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ ï 

750-810 ʤʢʛ/ʣ. ʉʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ ʚ ʨʝʯʥʦʡ ʚʦʜʝ ʩʦʩʪʘʚʣʷʝʪ 25-48 ʤʢʛ/ʣ. ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʞʝʣʝʟʘ ʚ ʚʦʜʝ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʝʤ ʠʟ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʚ ʚʦʜʘʭ 

ʥʠʟʢʦʝ (2,3-3,8 ʤʢʛ/ʣ). ɼʣʷ ʚʦʜʦʪʦʢʦʚ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦʜʟʝʤʥʳʤ ʧʠʪʘʥʠʝʤ ʦʪʤʝʯʝʥʳ ʤʠʥʠʤʘʣʴ-

ʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʜʠ (0,5-0,8 ʤʢʛ/ʣ).  

ʇʦ ʜʘʥʥʳʤ, ʧʨʦʚʝʜʸʥʥʳʭ ʨʘʥʝʝ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʨʦʜʥʳʝ ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦ-

ʝʜʠʥʝʥʠʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʝʢʘʭ ʂɹɺɻɿ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʇɼʂ ʜʣʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʚʦʜʦʝʤʦʚ: ʧʦ Zn, Fe, Mn ï 2ï6 ʇɼʂ, ʧʦ Pb ï 2ï7 ʇɼʂ, ʧʦ Cu ï 2ï22 ʇɼʂ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʝʩʪʝʩʪʚʝʥ-

ʥʳʤ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʬʦʥʦʤ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʩʪʚʦ-

ʨʝʥʥʳʭ ʬʦʨʤ ʩʦʝʜʠʥʝʥʠʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ʇʝʨʠʦʜʦʤ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ ʤʠʛʨʘʮʠʠ ʤʝʜʠ ʷʚʣʷ-

ʝʪʩʷ ʟʠʤʥʷʷ ʤʝʞʝʥʴ, ʮʠʥʢʘ ï ʣʝʪʥʝʝ ʧʦʣʦʚʦʜʴʝ. ɺʦʜʥʘʷ ʤʠʛʨʘʮʠʷ ʩʚʠʥʮʘ ʠʥʪʝʥʩʠʚʥʘ ʢʘʢ ʚ ʟʠʤʥʶʶ 

ʤʝʞʝʥʴ, ʪʘʢ ʠ ʚ ʣʝʪʥʝʝ ʧʦʣʦʚʦʜʴʝ [7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʛʠʜʨʦʣʦʛʦ-ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʠʣ ʚʳʜʝ-

ʣʠʪʴ ʯʝʪʳʨʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʘ ʚʦʜ ï ʣʝʜʥʠʢʦʚʳʝ, ʪʘʣʳʝ, ʩʤʝʰʘʥʥʳʝ, ʛʨʫʥʪʦʚʳʝ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʚʦʜʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʚʳʩʦʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ʛʦʨʥʳʭ ʨʝʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂɹɺɻɿ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʬʦʥʦʚʳʤʠ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.  
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Annotation 

The article is devoted to the ecosystem diversity of the Kabardino-Balkarian high-mountain state re-

serve. According to the ñusefulness indexò, the reserve is classified as C1 with a partially transformed envi-
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of anthropogenic influence are noted. A set of measures aimed at preserving and restoring the natural com-
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ʈʦʩʩʠʷ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʙʠʦ-

ʩʬʝʨʥʳʭ ʬʫʥʢʮʠʡ, ʪʘʢ ʢʘʢ ʚ ʝʝ ʧʨʝʜʝʣʘʭ ʩʦʭʨʘʥʷʶʪʩʷ ʢʨʫʧʥʝʡʰʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʥʷʪʳʝ ʧʨʠʨʦʜʥʳʤʠ 

ʵʢʦʩʠʩʪʝʤʘʤʠ, ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʠʨʦʚʦʛʦ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʈʦʩʩʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤʠ ʚ ʨʘʤʢʘʭ ʂʦʥʚʝʥʮʠʠ ʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʅʘʮʠʦʥʘʣʴʥʘʷ ʉʪʨʘʪʝʛʠʷ ʠ ʇʣʘʥ ʜʝʡʩʪʚʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʈʦʩʩʠʠ.  ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʪʨʘʪʝʛʠʠ ʷʚʣʷʝʪʩʷ: ʩʦʭʨʘʥʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʨʦʜʥʳʭ 
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ʵʢʦʩʠʩʪʝʤ ʥʘ ʫʨʦʚʥʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʠʭ ʫʩʪʦʡʯʠʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʥʝʠʩʪʦʱʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ [1]. 

ʉʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦ-

ʨʠʷʭ (ʆʆʇʊ) ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʞʠʤʘ ʦʭʨʘʥʳ [2]. 

ʈʘʩʩʤʦʪʨʠʤ ʩʦʩʪʦʷʥʠʝ ʵʢʦʩʠʩʪʝʤʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʧʨʠʤʝʨʝ ʌɻɹʋ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ 

ʚʳʩʦʢʦʛʦʨʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢè (ʂɹɺɻɿ).  

ɿʘʧʦʚʝʜʥʠʢ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʨʝʢʩʢʦʛʦ ʠ ʏʝʛʝʤʩʢʦʛʦ ʨʘʡʦʥʦʚ ʂɹʈ ʧʦ ɻʣʘʚʥʦʤʫ 

ʂʘʚʢʘʟʩʢʦʤʫ ʠ ɹʦʢʦʚʦʤʫ ʭʨʝʙʪʘʤ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢ ʏʝʨʝʢʘ ɹʘʣʢʘʨʩʢʦʛʦ, ʏʝʨʝʢʘ ɹʝʟʝʥʛʠʡʩʢʦʛʦ ʠ ʏʝʛʝ-

ʤʘ. ɿʘʧʦʚʝʜʥʠʢ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʳʩʦʢʦʛʦʨʥʳʤ ʟʘʧʦʚʝʜʥʠʢʦʤ ɽʚʨʦʧʳ. ʅʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʥʘ-

ʭʦʜʷʪʩʷ ʚʩʝ ʧʷʪʠʪʳʩʷʯʥʠʢʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʢʨʦʤʝ ʕʣʴʙʨʫʩʘ ʠ ʂʘʟʙʝʢʘ (ʂʲʳʰ-ʂʲʘʨʘ 5210 ʤ, 

ɼʞʘʥʛʳ-ʊʘʫ 5049 ʤ, ʂʲʦʰʪʘʥ-ʊʘʫ 5152 ʤ, ɼʳʭ-ʊʘʫ 5204 ʤ, ʇʠʢ ʇʫʰʢʠʥʘ 5153 ʤ) ʠ ʧʦʣʦʚʠʥʘ ʚʩʝʭ 

ʣʝʜʥʠʢʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 290 ʢʤ
2
. 

ɿʘʧʦʚʝʜʥʠʢ ʦʙʨʘʟʦʚʘʥ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʝʚʝʨ-

ʥʦʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ. ʇʦʵʪʦʤʫ ʚ ʛʨʘʥʠʮʘʭ ʂɹɺɻɿ ʟʘʧʨʝʱʝʥʘ ʣʶʙʘʷ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ, ʥʘʭʦʞʜʝʥʠʝ ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ. 

ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʩʦʪʥʳʝ ʧʦʷʩʘ: ʥʠʚʘʣʴʥʳʡ (ʚʳʰʝ 3500-

3600 ʤ ʥ. ʫ. ʤ.), ʩʫʙʥʠʚʘʣʴʥʳʡ (3000-3500 ʤ ʥ. ʫ. ʤ.), ʘʣʴʧʠʡʩʢʠʡ (2300-3000 ʤ ʥ. ʫ. ʤ.), ʩʫʙʘʣʴʧʠʡ-

ʩʢʠʡ (1400-2700 ʤ ʥ. ʫ. ʤ.). ɺʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ ʧʦʷʩʦʚ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ 

ʥʝʨʦʚʥʘʷ.  

ʃʝʩʘ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 5% ʧʣʦʱʘʜʠ ʂɹɺɻɿ. ʇʦʷʩ ʣʝʩʦʚ ʠ ʣʝʩʥʳʭ ʣʫʛʦʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʨʠʤʝʨʥʦ 

ʥʘ ʚʳʩʦʪʘʭ ʦʪ 1000 ʜʦ 2400 ʤ. ʐʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʩʨʝʜʥʝʛʦʨʥʳʝ ʣʝʩʘ (ʙʝʨʝʟʥʷʢʠ, ʦʣʴʰʘʥʠʢʠ, ʦʨʝʰ-

ʥʠʢʠ) ʧʦʜʥʠʤʘʶʪʩʷ ʧʨʠʤʝʨʥʦ ʜʦ ʚʳʩʦʪʳ 1600 ʤ, ʘ ʭʚʦʡʥʳʝ (ʩʢʘʣʴʥʳʝ ʩʦʩʥʷʢʠ) - ʜʦ 2400-3000 ʤ. 

ʌʨʘʛʤʝʥʪʘʨʥʦ ʚ ʧʨʝʜʝʣʘʭ ʣʝʩʥʦʛʦ ʧʦʷʩʘ ʠʤʝʶʪʩʷ ʫʯʘʩʪʢʠ ʛʦʨʥʳʭ ʩʪʝʧʝʡ ʠ ʦʩʪʝʧʥʝʥʥʳʝ ʣʫʛʘ, ʨʘʩʰʠ-

ʨʷʶʱʠʝ ʩʝʡʯʘʩ ʩʚʦʠ ʧʣʦʱʘʜʠ ʧʦʜ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ [4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʚʳʜʝʣʝʥʦ ʧʷʪʴ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʢʨʫʧʥʳʤ ʜʦʣʠʥʘʤ, ʦʪʜʝʣʝʥʥʳʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʨʫʜʥʦʧʨʦʭʦʜʠʤʳʤʠ ʛʦʨʥʳʤʠ ʦʪʨʦʛʘʤʠ. 

ʇʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʟʘʧʦʚʝʜʥʠʢʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʪʝʨʨʠʪʦʨʠʠ ʧʷʪʠ ʫʯʘʩʪʢʦʚʳʭ ʣʝʩʥʠʯʝʩʪʚ (ɺʝʨʭʥʝ-

ɹʘʣʢʘʨʩʢʦʝ, ɹʝʟʝʥʛʠʡʩʢʦʝ, ʍʘʟʥʠʜʦʥʩʢʦʝ, ʉʫʢʘʥʩʢʦʝ, ʏʝʛʝʤʦ-ɹʘʰʠʣʴʩʢʦʝ).  

ʇʣʦʱʘʜʴ ɹʝʟʝʥʛʠʡʩʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ï 24,58 ʪʳʩ. ʛʘ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʯʘʩʪʴ 

ɻʣʘʚʥʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ. ɿʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥ ʣʝʜʥʠʢ ɹʝʟʝʥʛʠ (ʋʣʣʫ-ʏʠʨʘʥ) ʠ ʨʝʢʘ ʏʝʨʝʢ-

ɹʝʟʝʥʛʠʡʩʢʠʡ. ɹʝʟʝʥʛʠʡʩʢʠʡ ʫʯʘʩʪʦʢ ʟʘʧʦʚʝʜʥʠʢʘ ʩ ʶʛʘ ʟʘʤʳʢʘʝʪʩʷ ɹʝʟʝʥʛʠʡʩʢʦʡ ʩʪʝʥʦʡ, ʢʦʪʦʨʘʷ 

ʦʙʨʘʟʦʚʘʥʘ ʛʦʨʥʳʤʠ ʚʝʨʰʠʥʘʤʠ ʐʭʘʨʘ (5068 ʤ), ʈʫʩʪʘʚʝʣʠ (4859 ʤ), ɼʞʘʥʛʠ-ʊʘʫ (5058 ʤ), ʂʘʪʳʥ-

ʊʘʫ (4859 ʤ), ɻʝʩʪʦʣʘ (4859 ʤ), ʃʷʣʴʚʝʨ (4355 ʤ). ʉʝʚʝʨʥʝʝ ɻʣʘʚʥʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ ʧʨʦʭʦʜʠʪ 

ɹʦʢʦʚʦʡ ʭʨʝʙʝʪ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪ ʚʪʦʨʦʡ ʛʦʨʥʳʡ ʤʘʩʩʠʚ ʩ ʚʝʨʰʠʥʘʤʠ ʄʫʩʦʩ-ʊʘʫ (4421 ʤ), ɻʣʘʚʥʘʷ 

ɼʳʭ-ʊʘʫ (5204 ʤ), ʧʠʢ ʇʫʰʢʠʥʘ (5033 ʤ), ʄʠʞʠʨʛʠ (5033 ʤ), ʂʨʫʤʢʦʣ (4676 ʤ), ʂʦʰʪʘʥ-ʊʘʫ (5152 

ʤ), ʊʶʪʶʥ-ɹʘʰʠ (4550 ʤ), ɻʝʨʪʳ-ɹʘʰʠ (4437 ʤ). ʅʘ ɹʝʟʝʥʛʠʡʩʢʦʤ ʫʯʘʩʪʢʝ ʟʘʧʦʚʝʜʥʠʢʘ ʜʝʡʩʪʚʫʶʪ 

ʪʨʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʦʧʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʪʫʨʠʟʤʝ. 

ʇʣʦʱʘʜʴ ɺʝʨʭʥʝ-ɹʘʣʢʘʨʩʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 33,1 ʪʳʩ. ʛʘ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ 3940 ʤ ʥ. ʫ. 

ʤ. ʆʪ ʥʝʛʦ ʥʘ ʩʝʚʝʨ ʦʪʭʦʜʷʪ ʜʣʠʥʥʳʝ ʦʪʨʦʛʠ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʦʣʠʥʥʳʝ ʠ ʢʘʨʦʚʳʝ 

ʣʝʜʥʠʢʠ ɼʳʭ-ʉʫ, ɸʛʘʰʪʘʥ ʠ ʐʪʫʣʫ. ʈʝʢʘ ʈʮʳʚʘʰʢʠ ʙʝʨʝʪ ʥʘʯʘʣʦ ʩ ʦʜʥʦʠʤʝʥʥʦʛʦ ʣʝʜʥʠʢʘ ʠ ʚʧʘʜʘʝʪ 

ʚ ʏʝʨʝʢ-ɹʘʣʢʘʨʩʢʠʡ, ʜʦʣʠʥʘ ʢʦʪʦʨʦʛʦ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʫʱʝʣʴʷ ʈʮʳʚʘʰʢʠ ʦʪʨʦʛʦʤ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ 

ɻʶʣʴʯʠ-ʈʮʳʚʘʰʢʠ. ɼʣʷ ʜʘʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʭʘʨʘʢʪʝʨʥʳ ʩʦʩʥʦʚʳʝ ʣʝʩʘ, ʦʣʴʭʦʚʳʝ ʨʦʱʠ 

(ʥʘ ʚʣʘʞʥʳʭ ʩʢʣʦʥʘʭ ʜʦ ʚʳʩʦʪʳ 2100-2200 ʤ. ʥ. ʫ. ʤ.). ɺʳʰʝ ʛʨʘʥʠʮʳ ʣʝʩʘ ʧʦʜʥʠʤʘʶʪʩʷ ʥʠʟʢʦʨʦʩʣʳʝ 

ʙʝʨʝʟʥʷʢʠ. ʅʘ ʚʳʩʦʪʝ 2300-2500 ʤ ʥ. ʫ. ʤ. ʥʘ ʚʣʘʞʥʳʭ ʛʦʨʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʘʣʴʧʠʡ-

ʩʢʠʝ ʣʫʛʘ. ɺʳʰʝ 3000 ʤ ʥ. ʫ. ʤ. ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʰʘʡʥʠʢʘʤʠ. ʌʘʫʥʘ ɺʝʨʭʥʝ-

ɹʘʣʢʘʨʩʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʠʱʥʳʤʠ ʤʣʝʢʦʧʠʪʘʶʱʠʤʠ (ʢʘʚʢʘʟʩʢʠʡ ʙʫʨʳʡ 

ʤʝʜʚʝʜʴ, ʙʘʨʩʫʢ, ʣʝʩʥʘʷ ʠ ʢʘʤʝʥʥʘʷ ʢʫʥʠʮʳ, ʣʝʩʥʦʡ ʢʦʪ), ʭʠʱʥʳʤʠ ʧʪʠʮʘʤʠ (ʯʝʨʥʳʡ ʛʨʠʬ, ʢʘʥʶʢ, 

ʬʠʣʠʥ, ʙʦʨʦʜʘʯ, ʙʝʨʢʫʪ), ʢʦʧʳʪʥʳʤʠ (ʚʦʩʪʦʯʥʦʢʘʚʢʘʟʩʢʠʡ ʪʫʨ, ʩʝʨʥʘ). ɺ ʣʝʩʘʭ ʠ ʛʦʨʥʦ-ʣʫʛʦʚʦʤ ʧʦʷʩʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʜʠʢʠʝ ʢʘʙʘʥʳ. 

ʇʣʦʱʘʜʴ ɹʘʰʠʣʴ-ʏʝʛʝʤʩʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 16,61 ʪʳʩ. ʛʘ. ʇʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ ʨʘʩ-

ʧʦʣʦʞʝʥ ʚ ʏʝʛʝʤʩʢʦʤ ʨʘʡʦʥʝ ʂɹʈ ʠ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʚʝʪʚʠ: ɹʘʰʠʣʴ-ɸʫʟʫ-ʉʫ ʠ ɻʘʨʘ-ɸʫʟʫ-ʉʫ. ʈʘʩ-

ʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʝʩʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ, ʘʣʴʧʠʡʩʢʠʤʠ ʠ ʩʫʙʘʣʴʧʠʡʩʢʠʤʠ ʣʫʛʘʤʠ. ɺ ʣʝʩʥʦʤ 

ʧʦʷʩʝ ʧʨʝʦʙʣʘʜʘʶʪ ʭʚʦʡʥʳʝ, ʩʦʩʥʦʚʳʝ ʠ ʙʝʨʝʟʦʚʳʝ ʣʝʩʘ. ɼʣʷ ʬʣʦʨʳ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʥʦ 

ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʢʨʘʩʥʦʢʥʠʞʥʳʭ ʚʠʜʦʚ (ʙʝʨʝʩʢʣʝʪ ʢʘʨʣʠʢʦʚʳʡ, ʩʤʦʣʝʚʢʘ ɸʢʠʥʬʠʝʚʥʘ, ʙʝʨʝʟʘ ʈʘʜʜʝ, 

ʧʝʪʨʦʢʦʤʘ ɻʝʬʪʘ). ʍʘʨʘʢʪʝʨʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʬʘʫʥʳ ʷʚʣʷʶʪʩʷ ʨʳʩʠ, ʜʠʢʠʝ ʢʘʙʘʥʳ, ʚʦʩʪʦʯʥʦ-

ʢʘʚʢʘʟʩʢʠʝ ʪʫʨʳ, ʪʝʪʝʨʝʚʘ, ʫʣʘʨʳ, ʢʘʚʢʘʟʩʢʠʝ ʙʫʨʳʝ ʤʝʜʚʝʜʠ, ʣʠʩʠʮʳ, ʙʘʨʩʫʢʠ, ʘʣʴʧʠʡʩʢʠʝ ʛʘʣʢʠ, 

ʯʝʨʥʳʝ ʛʨʠʬʳ, ʙʝʨʢʫʪʳ, ʙʦʨʦʜʘʯʠ. ʇʝʨʠʦʜʠʯʝʩʢʠ ʚʩʪʨʝʯʘʝʪʩʷ ʣʝʦʧʘʨʜ ʧʝʨʝʜʥʝʘʟʠʘʪʩʢʠʡ. ɹʘʰʠʣʴ-
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ʏʝʛʝʤʩʢʠʡ ʫʯʘʩʪʦʢ ʟʘʧʦʚʝʜʥʠʢʘ ʦʢʨʫʞʝʥ ʛʦʨʘʤʠ ɻʣʘʚʥʦʛʦ ʢʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ (ʚʝʨʰʠʥʳ ʉʘʣʳʥʥʛʘʥ-

ʪʘʫ - 4507,5 ʤ, ʐʘʫʨʪʫ ï 4352 ʤ, ʊʶʪʶʨʛʫ - 4352 ʤ, ɼʞʦʨʘʰʪʳ - 4278 ʤ, ʊʠʭʪʝʥʛʝʥ ï 4614 ʤ) ʩ ʚʝʯ-

ʥʳʤʠ ʩʥʝʛʘʤʠ ʠ ʣʝʜʥʠʢʘʤʠ (65 ʣʝʜʥʠʢʦʚ ʧʣʦʱʘʜʴʶ ʩʚʳʰʝ 58 ʢʤ
2
). ʇʦ ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʦʛʦ ʧʨʠʨʦʜ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʪʝʢʘʶʪ ʨʝʢʠ ʏʝʨʝʢ-ɹʝʟʝʥʛʠʡʩʢʠʡ, ɻʘʨʘ-ɸʫʟʫ-ʉʫ (ʚʦʩʪʦʯʥʳʡ ʠʩʪʦʢ ʨʝʢʠ ʏʝʛʝʤ), 

ɹʘʰʠʣʴ-ɸʫʟʫ-ʉʫ (ʟʘʧʘʜʥʳʡ ʠʩʪʦʢ ʨʝʢʠ ʏʝʛʝʤ). ɺ ɹʘʰʠʣʴ-ʏʝʛʝʤʩʢʦʤ ʫʯʘʩʪʢʝ ʟʘʧʦʚʝʜʥʠʢʘ ʜʝʡʩʪʚʫʶʪ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ ʜʣʷ ʘʣʴʧʠʥʠʩʪʦʚ (ʯʝʨʝʟ ɻʣʘʚʥʳʡ ʂʘʚʢʘʟʩʢʠʡ ʭʨʝʙʝʪ ʧʦ ʧʝʨʝʚʘʣʫ ʊʚʠʙʝʨ ʠ 

ʥʘ ʧʝʨʝʚʘʣ ɹʘʰʠʣʴ), ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʪʨʦʧʘ çʂ ʅʘʨʟʘʥʥʦʤʫ ʠʩʪʦʯʥʠʢʫè. 

ʍʘʟʥʠʜʦʥʩʢʠʡ ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ ʧʣʦʱʘʜʴʶ 44,43 ʪʳʩ. ʛʘ ʠʤʝʝʪ ʦʪʨʦʛʦʚʳʡ ʧʨʦʬʠʣʴ ʠ ʥʘʭʦ-

ʜʠʪʩʷ ʶʞʥʝʝ ʉʫʛʘʥʩʢʦʛʦ ʭʨʝʙʪʘ. ʊʝʨʨʠʪʦʨʠʷ ʧʦʢʨʳʪʘ ʘʣʴʧʠʡʩʢʠʤʠ ʣʫʛʘʤʠ. ʀʟ ʣʝʜʥʠʢʘ ʍʘʟʥʳ ʚʳʪʝ-

ʢʘʝʪ ʨʝʢʘ ʍʘʟʥʠʜʦʥ. ɼʣʠʥʘ ʨʝʢʠ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʩʦʩʪʘʚʣʷʝʪ 40 ʢʤ. ɺ ʨʝʢʝ ʚʦʜʠʪʩʷ ʬʦʨʝʣʴ ʨʫʯʴʝʚʘʷ. ʅʘ 

ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʍʘʟʥʠʜʦʥʩʢʠʡ ʫʯʘʩʪʦʢ ʠʤʝʝʪ ʛʦʨʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʦʩʪʦʯʥʝʝ ʤʘʩʩʠʚʘ ʅʭʘʰʙʠʪʘ, ʥʘʜ 

ʣʝʜʥʠʢʦʤ ʍʘʟʥʳ ʥʘʭʦʜʷʪʩʷ ʟʘʟʫʙʨʝʥʥʳʡ ʛʨʝʙʝʥʴ ʎʫʭʛʘʨʪʳ (4160 ʤ) ʠ ʪʨʠ ʙʘʰʥʠ ɻʘʣʜʦʨʦʚ (4130 ʤ). 

ɿʘ ʧʠʢʦʤ ʋʨʫʡʤʘʛʦʚʦʡ (3884 ʤ) ʉʫʛʘʥʩʢʠʡ ʭʨʝʙʝʪ ʨʝʟʢʦ ʧʦʥʠʞʘʝʪʩʷ ʢ ʚʝʨʰʠʥʝ ɼʘʰʠʭʦʭ (3740 ʤ). ʅʘ 

ʵʪʦʤ ʫʯʘʩʪʢʝ ʩ ʩʝʚʝʨʘ ʨʘʩʧʦʣʦʞʝʥʳ ʢʨʫʧʥʳʝ ʣʝʜʥʠʢʠ ʍʘʟʥʳ, ʉʝʚʝʨʥʳʡ ɻʘʣʜʦʨ, ɸʡʭʚʘ. ʂ ʚʦʩʪʦʢʫ ʦʪ 

ɼʘʰʠʭʦʭʘ ʭʨʝʙʝʪ ʚʳʨʦʞʜʘʝʪʩʷ ʚ ʩʢʘʣʴʥʳʡ ʦʪʨʦʛ, ʫʧʠʨʘʶʱʠʡʩʷ ʚ ʩʣʠʷʥʠʝ ʂʘʨʘʫʛʦʤʘ ʠ ʍʘʨʝʩʘ. ʅʘ 

ʥʝʜʦʩʪʫʧʥʳʭ ʩʢʘʣʘʭ ʍʘʟʥʠʜʦʥʩʢʦʛʦ ʫʯʘʩʪʢʘ ʞʠʚʫʪ ʛʨʫʧʧʘʤʠ ʚ 10-70 ʦʩʦʙʝʡ ʚʦʩʪʦʯʥʦʢʘʚʢʘʟʩʢʠʝ ʪʫ-

ʨʳ. 

ʇʣʦʱʘʜʴ ʉʫʛʘʥʩʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 39,1 ʪʳʩ. ʛʘ. ʉʫʛʘʥʩʢʠʡ ʭʨʝʙʝʪ ʦʪʩʪʦʠʪ ʦʪ ɻʣʘʚʥʦ-

ʛʦ ʭʨʝʙʪʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10 ʢʤ, ʠʭ ʩʦʝʜʠʥʷʝʪ ʥʝʚʳʩʦʢʘʷ ʧʝʨʝʤʳʯʢʘ, ʠʜʫʱʘʷ ʦʪ ʛ. ɻʝʟʝ (4002 ʤ) ʢ ʛ. 

ʉʫʛʘʥ (4489 ʤ). ɺ ʧʨʝʜʝʣʘʭ ʵʪʦʡ ʧʝʨʝʤʳʯʢʠ ʨʘʩʧʦʣʦʞʝʥ ʧʝʨʝʚʘʣ ʐʪʫʣʫʚʮʝʢ (3340 ʤ), ʚʝʜʫʱʠʡ ʠʟ 

ʜʦʣʠʥʳ ʨ. ʏʝʨʝʢ-ɹʝʟʝʥʛʠʡʩʢʠʡ ʚ ʜʦʣʠʥʫ ʨ. ʋʨʫʭ. ʈʝʣʴʝʬ ʉʫʛʘʥʩʢʦʛʦ ʫʯʘʩʪʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʘʣʴʧʠʡʩʢʦ-

ʤʫ ʪʠʧʫ ʩ ʤʦʱʥʳʤ ʩʦʚʨʝʤʝʥʥʳʤ ʦʣʝʜʝʥʝʥʠʝʤ (ʣʝʜʥʠʢʠ ʈʮʳʚʘʰʢʠ, ɻʶʣʴʯʠ, ɸʭʩʫ). ʆʩʥʦʚʥʳʤʠ ʚʝʨ-

ʰʠʥʘʤʠ ʉʫʛʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʷʚʣʷʶʪʩʷ ʉʫʛʘʥ (4489 ʤ), ʅʘʭʘʰʙʠʪʘ (4388 ʤ), ɻʶʣʴʯʠ (4471 ʤ). ɼʘʣʝʝ 

ʥʘʯʠʥʘʝʪʩʷ ʩʪʝʥʘ ɼʦʧʧʘʭʘ ʩ ʪʨʝʤʷ ʚʝʨʰʠʥʘʤʠ ï ʛ. ɼʦʧʧʘʭ (4388 ʤ), ʄʘʣʘʷ ʅʘʭʘʰʙʠʪʘ (4225 ʤ), ɻʣʘʚ-

ʥʘʷ ʅʘʭʘʰʙʠʪʘ (4390 ʤ). ɺ ʵʪʦʤ ʞʠʚʦʧʠʩʥʦʤ ʫʱʝʣʴʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʝʨʝʟʘ ʈʘʜʜʝ, ʨʦʜʦʜʝʥʜʨʦʥ ʢʘʚʢʘʟ-

ʩʢʠʡ, ʤʦʞʞʝʚʝʣʴʥʠʢ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʙʘʣʴʧʠʡʩʢʠʤʠ ʠ ʘʣʴʧʠʡʩʢʠʤʠ ʣʫʛʘ-

ʤʠ. 

ʇʨʦʷʚʣʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʜʝʣʘʝʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ 

ʪʝʨʨʠʪʦʨʠʶ ʥʘʠʙʦʣʝʝ ʮʝʥʥʦʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʇʣʦʱʘʜʴ ʟʘʧʦʚʝʜʥʠʢʘ ʜʦʩ-

ʪʘʪʦʯʥʘ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʣʥʦʯʣʝʥʥʳʭ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʠʭʩʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʭʘʨʘʢʪʝʨ-

ʥʳʭ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʨʝʛʠʦʥʘ. ʈʘʟʤʝʨ ʦʭʨʘʥʷʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʩʫ-

ʱʝʩʪʚʦʚʘʥʠʝ ʧʦʧʫʣʷʮʠʡ ʘʙʦʨʠʛʝʥʥʳʭ ʢʦʧʳʪʥʳʭ ʠ ʢʨʫʧʥʳʭ ʭʠʱʥʠʢʦʚ. ʊʝʨʨʠʪʦʨʠʷ, ʥʝ ʧʦʜʚʝʨʛʘʶ-

ʱʘʷʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʷʤʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʥʘʨʫʰʝʥʥʳʤʠ ʧʨʠʨʦʜ-

ʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ɿʘʧʦʚʝʜʥʠʢ ʥʘʭʦʜʠʪʩʷ ʚ ʦʢʨʫʞʝʥʠʠ ʠ ʩʚʷʟʘʥ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʨʠʜʦʨʘʤʠ ʩ ʘʥ-

ʪʨʦʧʦʛʝʥʥʳʤʠ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʩʣʘʙʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ. ʇʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʂɹɺɻɿ ʚʢʣʶʯʘʶʪ ʚʩʝ ʩʚʦʡʩʪʚʝʥʥʳʝ ʠʤ ʢʦʤʧʦʥʝʥʪʳ, ʚʢʣʶʯʘʷ ʧʦʣʥʳʡ ʥʘʙʦʨ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʘʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʨʘʡʦʥʘ ʢʨʫʧʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʢʦʧʳʪʥʳʝ, ʭʠʱʥʠʢʠ) ʠ ʧʪʠʮ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʧʦʧʫʣʷʮʠʠ ʨʝʜʢʠʭ ʚʠʜʦʚ, ʵʥʜʝʤʠʢʠ, ʩʦʦʙʱʝʩʪʚʘ ʠ ʵʢʦʩʠʩʪʝʤʳ, ʨʝʜʢʠʝ ʠ ʫʥʠʢʘʣʴʥʳʝ (ʚ ʪ.ʯ. ʠʩ-

ʯʝʟʘʶʱʠʝ) ʜʣʷ ʈʦʩʩʠʠ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʉʦʶʟʘ ʦʭʨʘʥʳ ʜʠʢʦʡ ʧʨʠʨʦʜʳ (ʄʉʆʇ) ʧʨʦʚʝʜʝ-

ʥʘ ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʧʣʦʱʘʜʠ, ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʭʘʨʘʢʪʝʨʘ ʦʢʨʫʞʝʥʠʷ, ʧʦʣʥʦʪʳ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʣʠʯʠʷ ʨʝʜʢʠʭ ʠ ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ (ʚʢʣʶʯʘʷ ʧʦʧʫʣʷʮʠʠ ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ) (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 ï ɹʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʂɹɺɻɿ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ çʠʥʜʝʢʩʘ ʧʦʣʥʦʮʝʥʥʦʩʪʠè 

ʂʨʠʪʝʨʠʡ ʦʮʝʥʢʠ 
ʆʮʝʥʢʘ, ʙʘʣʣʳ 

ʇʨʠʤʝʯʘʥʠʝ 
ʤʘʢʩʠʤʘʣʴʥʘʷ ʬʘʢʪʠʯʝʩʢʘʷ 

ʇʣʦʱʘʜʴ 2 2 

ʇʣʦʱʘʜʴ ʟʘʧʦʚʝʜʥʠʢʘ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʩʫʱʝʩʪ-

ʚʦʚʘʥʠʷ ʧʦʣʥʦʯʣʝʥʥʳʭ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʠʭʩʷ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʘʥ-

ʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʨʝʛʠʦʥʘ. ɽʝ ʨʘʟʤʝʨ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʦʧʫʣʷʮʠʡ 

ʘʙʦʨʠʛʝʥʥʳʭ ʢʦʧʳʪʥʳʭ ʠ ʢʨʫʧʥʳʭ ʭʠʱʥʠʢʦʚ 

ʉʪʝʧʝʥʴ ʥʘʨʫ-

ʰʝʥʥʦʩʪʠ ʪʝʨʨʠ-

ʪʦʨʠʠ 

2 2 

ʊʝʨʨʠʪʦʨʠʷ ʥʝ ʧʦʜʚʝʨʛʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʧʨʷʤʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ, ʚ ʦʩ-

ʥʦʚʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʥʘʨʫʰʝʥʥʳʤʠ ʧʨʠ-

ʨʦʜʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 
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ʇʨʠʤʝʯʘʥʠʝ 
ʤʘʢʩʠʤʘʣʴʥʘʷ ʬʘʢʪʠʯʝʩʢʘʷ 

ʍʘʨʘʢʪʝʨ ʦʢʨʫʞʝ-

ʥʠʷ 
2 1 

ʊʝʨʨʠʪʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʦʢʨʫʞʝʥʠʠ ʢʘʢ ʘʥʪʨʦ-

ʧʦʛʝʥʥʳʭ, ʪʘʢ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʣʘʙʦ ʪʨʘʥʩ-

ʬʦʨʤʠʨʦʚʘʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷ-

ʟʘʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʨʠʜʦʨʘʤʠ 

ʇʦʣʥʦʪʘ ʧʨʠʨʦʜ-

ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 
2 2 

ʆʩʥʦʚʥʳʝ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚʢʣʶʯʘʶʪ 

ʚʩʝ ʩʚʦʡʩʪʚʝʥʥʳʝ ʠʤ ʢʦʤʧʦʥʝʥʪʳ, ʚʢʣʶʯʘʷ 

ʧʦʣʥʳʡ ʥʘʙʦʨ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʠ-

ʨʦʜʥʦʛʦ ʨʘʡʦʥʘ ʢʨʫʧʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʢʦ-

ʧʳʪʥʳʝ, ʭʠʱʥʠʢʠ) ʠ ʧʪʠʮ 

ʅʘʣʠʯʠʝ ʨʝʜʢʠʭ ʠ 

ʫʥʠʢʘʣʴʥʳʭ ʧʨʠ-

ʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

(ʚʢʣʶʯʘʷ ʧʦʧʫʣʷ-

ʮʠʠ ʨʝʜʢʠʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʠ ʞʠ-

ʚʦʪʥʳʭ) 

2 1 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʨʦʜʥʳʝ ʦʙʲ-

ʝʢʪʳ (ʧʦʧʫʣʷʮʠʠ ʨʝʜʢʠʭ ʚʠʜʦʚ, ʵʥʜʝʤʠʢʠ, ʩʦ-

ʦʙʱʝʩʪʚʘ ʠ ʵʢʦʩʠʩʪʝʤʳ, ʘʙʠʦʪʠʯʝʩʢʠʝ ʦʙʲʝʢ-

ʪʳ), ʨʝʜʢʠʝ ʠ ʫʥʠʢʘʣʴʥʳʝ (ʚ ʪ.ʯ. ʠʩʯʝʟʘʶʱʠʝ) 

ʜʣʷ ʈʦʩʩʠʠ, ʠʣʠ ʞʝ ʩʯʠʪʘʶʱʠʝʩʷ ʛʣʦʙʘʣʴʥʦ 

ʨʝʜʢʠʤʠ, ʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʆʆʇʊ ʈʦʩʩʠʠ 

ʉʫʤʤʘ, ʙʘʣʣʳ 10 8  

 

ʇʦ çʠʥʜʝʢʩʫ ʧʦʣʥʦʮʝʥʥʦʩʪʠè (8 ʙʘʣʣʦʚ) ʧʨʠʨʦʜʦʦʭʨʘʥʥʘʷ ʮʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʂɹɺɻɿ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʢʘʪʝʛʦʨʠʠ ʉ1 ï ʟʘʧʦʚʝʜʥʠʢ ʩ ʯʘʩʪʠʯʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʦʢʨʫʞʝʥʠʝʤ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʟʥʘʯʠʤʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ.  

ɺ ʩʦʩʪʘʚʝ ʟʘʧʦʚʝʜʥʠʢʘ ʝʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ ʢʨʫʧʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ; ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʣʥʦʯʣʝʥʥʳʝ ʧʨʠʨʦʜ-

ʥʳʝ ʢʦʤʧʣʝʢʩʳ; ʟʘʧʦʚʝʜʥʠʢ ʠʤʝʝʪ ʩʨʝʜʥʶʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʝʜʢʠʭ ʠ ʫʥʠʢʘʣʴʥʳʭ ʧʨʠ-

ʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʟʥʘʯʠʤʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʢʨʫʞʝʥʠʝ ʟʘʧʦʚʝʜ-

ʥʠʢʘ ʯʘʩʪʠʯʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʦ. ʇʦ ʨʝʞʠʤʫ ʦʭʨʘʥʳ ʂɹɺɻɿ ʦʪʥʝʩʝʥ ʢ ʢʘʪʝʛʦʨʠʷʤ Ia (ʟʘʧʦʚʝʜʥʘʷ 

ʟʦʥʘ ʩʪʨʦʛʦʛʦ ʨʝʞʠʤʘ, ʫʧʨʘʚʣʷʝʤʘʷ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ ʠ ʜʣʷ ʦʭʨʘʥʳ ʥʝʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ) ʠ Ib 

(ʟʦʥʘ ʜʠʢʦʡ ʧʨʠʨʦʜʳ, ʫʧʨʘʚʣʷʝʤʘʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʥʝʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ) [3].  

ʅʝʩʤʦʪʨʷ ʥʘ ʟʘʧʦʚʝʜʥʳʡ ʨʝʞʠʤ, ʪʝʨʨʠʪʦʨʠʷ ʟʘʧʦʚʝʜʥʠʢʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡ-

ʩʪʚʠʷʤ. ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʨʝʢʨʝʘʮʠʦʥʥʦʡ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʴʶ, ʦʭʦʪʦʡ ʠ ʪʫʨʠʟʤʦʤ (ʚʳʧʘʩ ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ, ʙʨʘʢʦʥʴʝʨʩʪʚʦ, ʫʥʠʯʪʦʞʝʥʠʝ ʵʥʜʝʤʠʯʥʳʭ, ʨʝʣʠʢ-

ʪʦʚʳʭ ʠ ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʪʫʨʠʩʪʘʤʠ ʠ ʘʣʴʧʠʥʠʩʪʘʤʠ). ʅʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʘʥʪʨʦʧʦ-

ʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʷ ʬʣʦʨʳ, ʨʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʠ ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʦʚ, ʩʥʠ-

ʞʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ [4, 5].  

ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ, ʧʨʦʛʥʦʟʘ ʜʠʥʘʤʠʢʠ ʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜ-

ʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʘʥʘʣʠʟʘ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʵʢʦʩʠʩʪʝʤ, ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʝʞʠʤʦʚ ʦʭʨʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʆʆʇʊ, ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʣʘʥʜʰʘʬʪ-

ʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂɹɺɻɿ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦ-

ʥʠʪʦʨʠʥʛ. ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʷʚʣʷʶʪʩʷ: ʦʮʝʥʢʘ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʵʢʦʩʠʩʪʝʤ ʆʆʇʊ; ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʦʩʥʦʚʥʳʭ 

ʢʘʪʝʛʦʨʠʡ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʆʆʇʊ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʢʨʠʪʝʨʠʝʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠ-

ʦʥʥʳʭ, ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʣʘʥʜʰʘʬʪʥʳʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ; 

ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʞʠʤʦʚ ʦʭʨʘʥʳ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʆʆʇʊ; ʚʳʷʚʣʝʥʠʝ ʫʛʨʦʟ ʩʦʩʪʦʷ-

ʥʠʶ ʵʢʦʩʠʩʪʝʤ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ (ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ), 

ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʵʢʦʩʠʩʪʝʤ ʆʆʇʊ; ʥʘʢʦʧʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʠ ʠʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʦʨʛʘʥʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ, ʥʘʫʯʥʳʤ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤ ʦʨʛʘʥʠʟʘ-

ʮʠʷʤ; ʚʳʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ (ʵʢʦʩʠʩʪʝʤ) ʆʆʇʊ. ɺʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʧʦʢʘʟʘʪʝʣʝʡ-ʠʥʜʠʢʘʪʦʨʦʚ 

(ʠʥʜʠʢʘʪʦʨʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʠʥʜʠʢʘʪʦʨʥʳʝ ʚʠʜʳ), ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʨʦʮʝʩʩʘʭ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʵʢʦʩʠʩʪʝʤʘʭ [6, 7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʨʨʠʪʦʨʠʷ ʟʘʧʦʚʝʜʥʠʢʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʥʘʨʫʰʝʥʥʳʤʠ ʧʨʠʨʦʜʥʳ-

ʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʥʦʩʷʪ ʥʝʚʳʨʘʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʙʫʩʣʦʚʣʝʥʳ ʨʝʢʨʝʘ-

ʮʠʦʥʥʦʡ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʦʭʦʪʦʡ ʠ ʪʫʨʠʟʤʦʤ. ʅʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ 
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ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʷ ʬʣʦʨʳ, ʨʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʠ ʦʩʪʝʧʥʝʥʥʳʭ ʣʫ-

ʛʦʚ, ʩʥʠʞʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʦʭʨʘʥʷʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʩʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʚʳʰʝʥʠʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʢʘʢ ʧʦʣʠʛʦʥʘ ʜʣʷ ʥʘʙʣʶ-

ʜʝʥʠʷ ʟʘ ʛʣʦʙʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʰʠʨʝʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʝʛʦ ʛʨʘʥʠʮ ʟʘ ʩʯʝʪ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʪʳ ʦʭʨʘʥʳ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠ ʩʦʦʙʱʝʩʪʚ, ʩʦʟʜʘʥʠʝ ʢʣʘʩʪʝʨʥʳʭ (ʧʝʨʩʧʝʢʪʠʚʥʳʭ) ʫʯʘʩʪʢʦʚ ʚ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ 

ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʩʠʩʪʝʤ ʩ ʮʝʣʴʶ ʩʦ-

ʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ.  
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ɸnnotation 

The assessment of biological productivity of reservoirs includes, first of all, determining the patterns 

of biotic transformation of matter and energy in aquatic ecosystems. The transformed organic substances are 

transformed and accumulated in the bodies of bacteria and animal organisms, creating a food base for all he-

terotrophic organisms inhabiting the reservoir. Therefore, it is important to properly understand the results of 

specific observations, systematization of information about primary products, which is an urgent task in solv-

ing many issues of theory and practice of both limnology and oceanology. 

Keywords: heterotrophic, plankton, phytoplactone, free carbon dioxide, photosynthesis, taxonomic 

structure. 

 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥ ʦʙʰʠʨʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʣʘʥʢʪʦʥʘ ʦʟʝʨ 

ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ. ʆʙʦʙʱʝʥʠʝ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʳʷʩ-

ʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʝʩʥʳʭ ʚʦʜʦʝʤʦʚ ʠ ʫʪʦʯʥʝʥʠʷ ʛʨʘʥʠʮ 

ʢʦʣʝʙʘʥʠʡ ʝʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʊʦʣʴʢʦ ʥʘ ʬʦʥʝ ʦʙʦʙʱʝʥʥʳʭ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʦ ʧʨʘ-

ʚʠʣʴʥʦʝ ʧʦʥʠʤʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʢʨʝʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʚʝʜʝʥʠʡ ʦ ʧʝʨʚʠʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʨʝʰʝʥʠʠ ʤʥʦʛʠʭ ʚʦʧʨʦʩʦʚ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʢʘʢ 

ʣʠʤʥʦʣʦʛʠʠ, ʪʘʢ ʠ ʦʢʝʘʥʦʣʦʛʠʠ. ʆʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʦʮʝʥʢʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʚʦʜʦʝʤʦʚ ʷʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ, ʚʳʷʩʥʝʥʠʷ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʙʠʦʪʠʯʝʩʢʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ ʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʠ ʨʝʰʝʥʠʷ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʚʦʜʦʝʤʦʚ ʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʩʘʥʠʪʘʨʥʦ- ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʣʷʭ [1]. 

ɺ ʠʥʪʝʥʩʠʚʥʦ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʤʘʣʳʭ ʚʦʜʦʝʤʘʭ ʧʣʘʥʢʪʦʥʥʳʝ ʚʦʜʦʨʦʩʣʠ ʠʛʨʘʶʪ ʟʥʘʯʠʪʝʣʴ-

ʥʫʶ, ʝʩʣʠ ʥʝ ʦʩʥʦʚʥʫʶ, ʨʦʣʴ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, 

ʝʛʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ ʪʘʢʞʝ ʛʘʟʦʚʳʡ ʨʝʞʠʤ ʚʦʜʳ.  

 

ʊʘʙʣʠʮʘ 1 ï ɻʘʟʦʚʳʡ ʨʝʞʠʤ ʤʘʣʳʭ ʚʦʜʦʝʤʦʚ ʧʦ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʦʥʘʤ ʨʝʩʧʫʙʣʠʢʠ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ 

ʟʦʥʳ 

ɺʝʩʥʘ ʃʝʪʦ ʆʩʝʥʴ 

ʨʅ 
H2S 

ʤʛ/ʣ 

O2 

ʤʛ/ʣ 

CO2 

ʤʛ/ʣ 
ʨʅ 

H2S 

ʤʛ/ʣ 

O2 

ʤʛ/ʣ 

CO2 

ʤʛ/ʣ 
ʨʅ 

H2S 

ʤʛ/ʣ 

O2 

ʤʛ/ʣ 

CO2 

ʤʛ/ʣ 

I 6,4 0,02 11,6 3,0 7,1 0,03 8,9 2,9 7,0 0,01 10,9 8,2 

II  6,6 0,03 11,3 3,2 7,3 0,04 9,5 2,7 7,1 0,02 10,6 11,7 

III  6,5 0,01 10,6 4,1 7,2 0,03 9,4 2,1 7,0 0,05 10,3 12,1 

IV  6,8 0,02 10,3 3,2 7,4 0,030 9,2 1,9 7,2 0,06 10,0 13,5 

V 6,9 0,021 9,5 3,0 7,5 0,036 9,6 1,5 7,3 0,019 9,7 10,1 

 

ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 1, ʨʘʟʣʠʯʥʘʷ ʨʝʘʢʮʠʷ ʩʨʝʜʳ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʝʤʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚʦ ʤʥʦ-

ʛʦʤ ʛʘʟʦʚʳʤ ʨʝʞʠʤʦʤ, ʘ ʠʤʝʥʥʦ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʢʠʩʣʦʨʦʜʘ. 
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ʂʘʞʜʳʡ ʚʠʜ ʛʠʜʨʦʙʠʦʥʪʦʚ ʠʤʝʝʪ ʩʚʦʡ çʢʠʩʣʦʨʦʜʥʳʡ ʧʦʨʦʛè, ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʢʦʪʦʨʦʛʦ ʦʥʠ 

ʧʦʛʠʙʘʶʪ ʦʪ ʫʜʫʰʴʷ. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʩʣʦʠ ʚʦʜʳ ʦʙʦʛʘʱʘʶʪʩʷ ʢʠʩʣʦʨʦʜʦʤ ʠʟ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ 

ʚʳʜʝʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚʦʜʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʚ ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ. ɺʳʜʝʣʷʝʤʳʡ ʧʨʠ ʵʪʦʤ ʩʚʦʙʦʜ-

ʥʳʡ ʢʠʩʣʦʨʦʜ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʩʝʡ ʪʦʣʱʝ ʚʦʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʝʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʝʪ-

ʨʘ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ, ʚʳʟʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ ʚʦʜʳ (ʪʘʙʣ. 2). 

ʉʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚʦ ʚʩʝʭ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʦʚʦʣʴ-

ʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ. 

ɺʝʩʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʦʪʤʝʯʝʥʦ ʚ I ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ, ʣʝʪʦʤ - 

ʚ V ʟʦʥʝ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʦ ʚʩʝʭ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʦʩʪʘʝʪʩʷ ʥʘ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ - 8,9-11,6 ʤʛ/ʣ. 

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʧʦ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʦʥʘʤ  

ʨʝʩʧʫʙʣʠʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ 

ɿʦʥʳ 

ɺʝʩʥʘ ʃʝʪʦ ʆʩʝʥʴ ʉʨʝʜʥʝʝ ʟʘ ʩʝʟʦʥ 

O2 

ʤʛ/ʣ 

ʥʘʩʳʱʝʥ 
O2 

ʤʛ/ʣ 
ʥʘʩʳʱʝʥ 

O2 

ʤʛ/ʣ 
ʥʘʩʳʱʝʥ 

O2 

ʤʛ/ʣ 
ʥʘʩʳʱʝʥ 

I 11,6 113 8,9 92 10,9 112 10,7 108 

II  11,3 112 9,5 102 10,6 109 10,4 108 

III  10,6 109 9,4 100 10,3 105 10,1 104 

IV  10,3 105 9,2 99 10,0 103 9,5 102 

V 9,5 102 9,6 103 9,7 100 9,4 98 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2 ʤʠʥʠʤʘʣʴʥʦʝ ʥʘʩʳʱʝʥʠʝ ʢʠʩʣʦʨʦʜʦʤ ʦʪʤʝʯʝʥʦ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʫ ʜʥʘ 

ʚ I ʠ IV ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ. 

ɼʣʷ ʠʭʪʠʦʬʘʫʥʳ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʠʩʣʦʨʦʜʘ ʚ ʤʘʣʳʭ ʚʦʜʦʝʤʘʭ ʩʣʝʜʫʝʪ 

ʩʯʠʪʘʪʴ 6 ʠ ʙʦʣʝʝ ʤʠʣʣʠʛʨʘʤʤʦʚ ʥʘ ʣʠʪʨ. 

ʇʨʠ ʩʥʠʞʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʜʦ 0,7-1 ʤʛ ʥʘ ʣʠʪʨ ʛʠʜʨʦʙʠʦʥʪʳ ʧʦʛʠʙʘʶʪ. 

ʇʦʤʠʤʦ ʢʠʩʣʦʨʦʜʘ, ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʞʠʟʥʠ ʠʭʪʠʦʬʘʫʥʳ ʠʤʝʝʪ ʩʚʦʙʦʜʥʘʷ ʫʛʣʝʢʠʩʣʦʪʘ. 

ʆʥʘ ʣʝʛʢʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ ʠ ʩʦʜʝʨʞʠʪʩʷ ʚ ʥʝʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ (2,26%), ʯʝʤ ʚ 

ʚʦʟʜʫʭʝ (0,03%). ʋʛʣʝʢʠʩʣʦʪʘ ʚ ʚʦʜʦʝʤʝ ʦʙʨʘʟʫʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ: ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ [2]. 

ʏʝʤ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʪʝʤ ʤʝʥʴʰʝ ʫʛʣʝʢʠʩʣʦʪʳ ʧʦʛʣʦʱʘʝʪʩʷ ʝʶ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʛʣʝʢʠ-

ʩʣʦʪʳ ʚ ʚʦʜʝ ʟʘʚʠʩʠʪ ʦʪ ʛʣʫʙʠʥ ʚʦʜʦʝʤʘ, ʘ ʪʘʢʞʝ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ. ʃʝʪʦʤ, ʢʦʛʜʘ ʬʠʪʦʧʣʘʥʢʪʦʥ ʫʩʠ-

ʣʝʥʥʦ ʧʦʛʣʦʱʘʶʪ ʫʛʣʝʢʠʩʣʦʪʫ, ʦʥʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʤʘʣʳʭ ʚʦʜʦʝʤʘʭ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʣʠ 

ʩʦʚʝʨʰʝʥʥʦ ʦʪʩʫʪʩʪʚʫʝʪ. ɺʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʢʠʩʣʦʪʳ ʚ ʚʦʜʝ ʦʢʘʟʳʚʘʝʪ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʨʳʙ. ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʡ ʫʛʣʝʢʠʩʣʦʪʳ ʥʝ ʧʨʝʚʳʰʘʣʦ 15-20 ʤʛ ʥʘ ʣʠʪʨ ʚʦʜʳ. 

ɺ ʣʝʪʥʠʭ ʠ ʟʠʤʦʚʘʣʴʥʳʭ ʢʘʨʧʦʚʳʭ ʚʦʜʦʝʤʘʭ ʜʦʧʫʩʢʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʉʆ2 ʜʦ 40 ʤʛ/ʣ.[3] 

ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʦʙʦʜʥʦʡ ʫʛʣʝʢʠʩʣʦʪʳ ʦʩʦʙʝʥʥʦ ʚʨʝʜʥʦ ʜʝʡʩʪʚʫʶʪ ʥʘ ʠʭʪʠʦʬʘʫʥʫ ʧʨʠ 

ʥʝʜʦʩʪʘʪʢʝ ʢʠʩʣʦʨʦʜʘ. ɻʠʙʝʣʴʥʳʤ ʩʯʠʪʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʡ ʫʛʣʝʢʠʩʣʦʪʳ: ʜʣʷ ʠʭ-

ʪʠʦʬʘʫʥʳ ʚ ʣʝʪʥʠʭ ʚʦʜʦʝʤʘʭ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʢʠʩʣʦʨʦʜʥʦʤ ʨʝʞʠʤʝ - ʦʢʦʣʦ 200, ʚ ʟʠʤʥʠʭ - ʦʢʦʣʦ 

150 ʤʛ/ʣ  

ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʪʳ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʠʭʪʠʦʬʘʫ-

ʥʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ, ʥʘʭʦʜʷʩʴ ʚ ʫʛʥʝʪʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʭʫʞʝ ʠʩʧʦʣʴʟʫʶʪ ʢʠʩʣʦʨʦʜ, ʨʘʩ-

ʪʚʦʨʝʥʥʳʡ ʚ ʚʦʜʝ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʥʝ ʧʨʦʩʪʦ ʘʙʩʦʣʶʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ ʠ 

ʫʛʣʝʢʠʩʣʦʪʳ, ʘ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ. ɼʣʷ ʢʘʨʧʘ, ʥʘʧʨʠʤʝʨ, ʩʦʦʪʥʦʰʝʥʠʝ ʆ2 ʠ ʉʆ2, ʧʨʠʙʣʠʞʘʶʱʝʝʩʷ ʢ 

0,02, ʷʚʣʷʝʪʩʷ ʦʧʘʩʥʳʤ. ʇʨʠ ʥʠʟʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʢʠʩʣʦʨʦʜʘ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʆ2 ʠ 

ʉʆ2 ʠʭʪʠʦʬʘʫʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʞʝ ʠʩʧʦʣʴʟʫʝʪ ʢʦʨʤ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʢʠʩʣʦʪʳ (CO2) ʚ ʚʦʜʦʝʤʘʭ ʨʝʩʧʫʙʣʠʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 13,5 ʤʛ/ʣ. 

ɺ IV ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ ʉʆ2 ʩʦʜʝʨʞʠʪʩʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 3,2-13,5 ʤʛ/ʣ. ɺ ʦʩʪʘʣʴʥʳʭ 

ʟʦʥʘʭ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 8,2-12,1 ʤʛ/ʣ. 

ɻʘʟʦʚʳʡ ʨʝʞʠʤ ʤʘʣʳʭ ʚʦʜʦʝʤʦʚ, ʭʦʪʷ ʠ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʩʝʟʦʥʘʤ, ʥʦ ʚ ʮʝʣʦʤ ʙʣʘʛʦʧʨʠʷʪʝʥ ʜʣʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʦʙʠʪʘʪʝʣʝʡ. ʃʠʰʴ ʚ ʚʦʜʦʝʤʘʭ ʕʣʴʙʨʫʩʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʨʘʡʦʥʝ ʩʙʨʦʩʘ ʊʳʨ-

ʥʳʘʫʟʩʢʦʛʦ ʦʪʭʦʜʘ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ. 

ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠʥʪʝʥʩʠʚʥʦ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʤʘʣʳʭ ʚʦʜʦʝʤʦʚ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʢʘʢ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʩʨʝʜʳ, ʪʘʢ ʠ ʩʪʝʧʝʥʴ ʪʨʦʬʥʦʩʪʠ ʚʦʜʦʝʤʦʚ, ʢʦʪʦʨʘʷ ʚ ʙʦʣʴ-

ʰʝʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ.  



 

203 

ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʝʤʘʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʳʩʦʢʦʡ ʠʣʠ ʩʨʝʜʥʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʚʦʜʳ, ʬʠʪʦ-

ʧʣʘʥʢʪʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʝʩʥʦʚʦʜʥʳʤʠ ʚʠʜʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʵʚʪʨʦʬʥʳʭ ʚʦʜʦʝʤʦʚ [4]. 

ʆʩʥʦʚʥʫʶ ʤʘʩʩʫ ʛʠʜʨʦʙʠʦʥʪʦʚ ʤʘʣʳʭ ʚʦʜʦʝʤʦʚ ʩʦʩʪʘʚʣʷʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʨʦʪʦʢʦʢʢʦʚʳʭ, ʩʠ-

ʥʝ-ʟʝʣʝʥʳʭ, ʵʚʛʣʝʥʦʚʳʭ ʠ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʇʨʠʯʝʤ ʤʝʥʴʰʠʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʦʨʤ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʣʠʯʘʣʠʩʴ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʝ ʤʘʣʳʝ ʚʦʜʦʝʤʳ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ 1-3 ʛʦʜʘ. ʇʦ ʪʘʢʩʦʥʦʤʠ-

ʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʬʠʪʦʧʣʘʥʢʪʦʥ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʥʳʭ ʫʛʦʜʠʡ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʚʦʜʦʝʤʦʚ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ. ɺ III - V ʵʢʦʣʦʛʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʠʤʝʶʪʩʷ 95-118 ʪʘʢʩʦʥʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʘ ʚ ʤʘʣʳʭ ʚʦʜʦʝʤʘʭ 

I ʠ II ʟʦʥ ʦʙʥʘʨʫʞʝʥʦ 42-102 ʪʘʢʩʦʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ï ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʪʦʢʦʢʢʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʈʘʟʥʦ-

ʦʙʨʘʟʥʳʡ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʘʣʳʭ ʚʦʜʦʢʝʤʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʨʘʟʣʠʯʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ [5]. 

 

ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʨʝʜʥʝʩʝʟʦʥʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʫ ʬʠʪʦ-

ʧʣʘʥʢʪʦʥʘ ʚ ʤʘʣʳʭ ʚʦʜʦʝʤʘʭ 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ 

ʟʦʥʳ 

ʇʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʠʭʪʠʦʬʘʫʥʳ, 

ʪʳʩ. ʵʢʟ./ʛʘ N P Ca ɹʝʟ ʫʜʦʙʨʝʥʠʡ 

ʣʠʯʠʥʢʠ ʛʦʜʦʚʠʢʠ 

I 16,5 - 
53,2°7,9 

18,43°7,6 

6,02°0,2 

2,14°0,53 

II  - 2,2 
42,6 

10,66 

6,29 

2,22 

III  40,0 - 
2,35Ñ0,9 

2,2Ñ1,13 

3,94Ñ2,32 

1,13Ñ0,35 

IV  49,0 2,2 
30,5Ñ11,3 

9,1Ñ2,34 

11,12Ñ4,64 

3,13Ñ0,3 

V 80,0 - 
2,8Ñ0,56 

2,28Ñ0,32 

0,88Ñ0,23 

1,1Ñ0,3 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ ï ʯʠʩʣʝʥʥʦʩʪʴ (ʤʣʥ. ʢʣ./ʣ), ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʙʠʦʤʘʩʩʘ (ʤʛ/ʣ). 

 

ʉʦʧʦʩʪʘʚʣʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʫ ʚʦʜʦʨʦʩʣʝʡ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʤʘʣʳʭ ʚʦʜʦʝʤʘʭ ʩ ʥʝʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ ʠʭʪʠʦʬʘʫʥʳ ʠ ʙʝʟ ʢʦʨʤʣʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʤʠ ʢʦʨʤʘʤʠ, ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʨʘʟʚʠʪʠʝʤ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʚʥʝʩʝʥʠʝʤ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʦʚ ʫʜʦʙʨʝʥʠʡ ʚ ʥʠʭ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ; ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʣʦʞʝ ʚʦʜʦʝʤʦʚ. ɺ ʚʦʜʦ-

ʝʤʘʭ, ʚ ʢʦʪʦʨʳʭ ʣʦʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʣʦʛʫʤʫʩʥʳʤʠ ʯʝʨʥʦʟʝʤʘʤʠ, ʙʠʦʤʘʩʩʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʫʜʦʙ-

ʨʝʥʥʳʭ ʠ ʧʨʦʠʟʚʝʩʪʢʦʚʘʥʥʳʭ ʚʦʜʦʝʤʘʭ 4,8-8,6 ʨʘʟʘ ʚʳʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʫʜʦʙʨʝʥʥʳʤʠ. ɺ ʤʘʣʳʭ 

ʚʦʜʦʝʤʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ, ʩʦ ʩʨʦʢʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ 1-2 ʛʦʜʘ, ʚʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ 

ʥʘ ʨʘʟʚʠʪʠʝ ʧʣʘʥʢʪʦʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ. [6] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚʦ ʚʩʝʭ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ ʥʘʭʦ-

ʜʠʪʩʷ ʥʘ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʚ ʪʝʯʝʥʠʝ III-XI ʤʝʩʷʮʝʚ. ɻʘʟʦʚʳʡ ʨʝʞʠʤ ʤʘʣʳʭ ʚʦʜʦʝʤʦʚ, ʭʦʪʷ ʠ 

ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʩʝʟʦʥʘʤ, ʥʦ, ʚ ʮʝʣʦʤ, ʙʣʘʛʦʧʨʠʷʪʝʥ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʦʙʠʪʘʪʝʣʝʡ. ʄʘʢʩʠ-

ʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʢʠʩʣʦʪʳ (CO2) ʚ ʚʦʜʦʝʤʘʭ ʨʝʩʧʫʙʣʠʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 13,5 ʤʛ/ʣ. ɹʠʦʤʘʩʩʘ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʫʜʦʙʨʝʥʥʳʭ ʠ ʧʨʦʠʟʚʝʩʪʢʦʚʘʥʥʳʭ ʚʦʜʦʝʤʘʭ ʚ 4,8-8,6 ʨʘʟʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ-

ʫʜʦʙʨʝʥʥʳʤʠ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʥʳʭ ʫʛʦʜʠʡ ʭʘʨʘʢʪʝʨʝʥ 

ʜʣʷ ʚʦʜʦʝʤʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʡ ʪʦʨʛʦʚʣʠ. ʆʪʤʝʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʱʠʪʳ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠ ʧʨʦʜʘʞʝ ʪʦʚʘʨʦʚ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ ʦʪʜʝʣʴʥʳʝ ʧʨʦʙʝʣʳ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʪʦʨʛʦʚʣʷ, ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ, ʟʘʱʠʪʘ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʨʘ-

ʚʦʦʪʥʦʰʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʧʨʦʜʘʚʮʘ, ʬʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ (ʥʘʜʟʦʨ). 
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ɸnnotation 

The article considers the main trends and problems in the development of the Russian distance trading 

market. The features of consumer protection in the sale of goods using the Internet and some gaps in legal 

regulation in this area are noted.  
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ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʪʦʣʴʢʦ ʧʨʠʥʦʩʠʪ ʚ ʥʘʰʫ ʞʠʟʥʴ ʠʥʥʦʚʘʮʠʠ, ʥʦ ʠ ʦʧʨʝʜʝʣʷ-

ʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʬʦʨʤʘʪʳ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ, ʥʘʠʙʦʣʝʝ ʦʪʚʝʯʘʶʱʠʝ ʟʘʧʨʦʩʘʤ ʠ ʦʞʠʜʘʥʠʷʤ ʧʦʢʫʧʘ-

ʪʝʣʝʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʧʨʦʜʘʞʠ ʪʦʚʘʨʦʚ. ɼʠʩʪʘʥʮʠʦʥʥʘʷ 

ʪʦʨʛʦʚʣʷ ʢʘʢ ʦʪʨʘʩʣʴ ʪʦʨʛʦʚʣʠ ʧʨʦʯʥʦ ʚʦʰʣʘ ʚ ʥʘʰʫ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʟʘʚʦʸ-

ʚʳʚʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʛʦ ʪʦʚʘʨʘ ʚ 

ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʥʝ ʤʦʛʫʪ ʩʨʘʚʥʠʪʴʩʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʧʦʢʫʧʘʪʝʣʷ ʧʨʠ ʣʠʯʥʦʤ ʧʦʩʝʱʝʥʠʠ 

ʨʷʜʘ ʪʦʨʛʦʚʳʭ ʪʦʯʝʢ, ʘ ʛʠʙʢʘʷ ʮʝʥʦʚʘʷ ʧʦʣʠʪʠʢʘ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʪʨʝʙʠ-

ʪʝʣʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʪʦʚʘʨʘʤʠ ʧʦ ʧʨʠʝʤʣʝʤʳʤ ʨʘʩʮʝʥʢʘʤ [1]. 

mailto:aida17032007@yandex.ru
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ɺ ʨʘʟʚʠʪʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʨʳʥʢʘ ʚ ʈʦʩʩʠʠ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ. ʈʳʥʦʢ ʫʜʘʣʝʥʥʦʡ 

ʪʦʨʛʦʚʣʠ ʩʪʘʥʦʚʠʪʩʷ ʟʥʘʯʠʤʦʡ ʯʘʩʪʴʶ ʵʢʦʥʦʤʠʢʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʠʟʢʫʶ ʜʦʣʶ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʪʦʨʛʦʚ-

ʣʠ ʚ ʩʠʩʪʝʤʝ ʧʨʦʜʘʞ, ʚ ʈʦʩʩʠʠ ʥʘʤʝʪʠʣʘʩʴ ʫʩʪʦʡʯʠʚʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ ʨʳʥ-

ʢʘ. ʈʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʧʝʨʝʚʝʣʦ ʠʥʪʝʨʥʝʪ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʚ ʢʘʥʘʣ ʧʨʦʜʘʞ 

ʜʣʷ ʤʥʦʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ. ʈʘʟʚʠʪʠʝ ʨʳʥʢʘ ʫʜʘʣʝʥʥʦʡ ʪʦʨʛʦʚʣʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʨʳʥʢʘ 

ʧʦʯʪʦʚʳʭ ʫʩʣʫʛ. ʇʦ ʜʘʥʥʳʤ ʌɻʋʇ çʇʦʯʪʘ ʈʦʩʩʠʠè, ʜʦʣʷ ʜʦʭʦʜʦʚ ʦʪ ʪʦʨʛʦʚʣʠ ʜʠʩʪʘʥʮʠʦʥʥʳʤʠ ʩʧʦ-

ʩʦʙʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʛʦʜʦʚʦʛʦ ʦʙʦʨʦʪʘ ʢʦʤʧʘʥʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20%. ʕʪʠ ʜʦʭʦ-

ʜʳ ʬʦʨʤʠʨʫʝʪ ʨʘʩʩʳʣʢʘ ʧʠʩʴʤʝʥʥʦʡ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʢʘʪʘʣʦʞʥʦʛʦ ʦʧʝʨʘʪʦʨʘ, ʧʝʨʝʩʳʣʢʘ ʩʘʤʠʭ ʪʦ-

ʚʘʨʦʚ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʠʝʤʘ ʧʣʘʪʝʞʝʡ ʟʘ ʦʪʧʨʘʚʣʝʥʥʳʡ ʪʦʚʘʨ. ʂʨʫʧʥʳʝ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʠʛʨʦʢʠ 

ʜʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʨʦʟʥʠʯʥʦʛʦ ʨʳʥʢʘ, ʩʪʨʝʤʷʩʴ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʱʠʪʠʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʪ ʤʦʰʝʥʥʠʢʦʚ ʠ 

ʠʭ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ, ʩʦʟʜʘʶʪ ʦʪʨʘʩʣʝʚʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ 

ʫʜʘʣʝʥʥʦʡ ʪʦʨʛʦʚʣʠ ʧʦʢʘ ʤʝʥʝʝ ʢʦʥʢʫʨʝʥʪʝʥ, ʯʝʤ ʟʘʧʘʜʥʳʡ, ʧʦʵʪʦʤʫ ʭʦʨʦʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʥʘʯʘ-

ʣʘ ʙʠʟʥʝʩʘ ʠ ʨʦʩʪʘ ʚ ʵʪʦʤ ʩʝʛʤʝʥʪʝ ʠʤʝʶʪ ʧʨʝʜʧʨʠʷʪʠʷ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ [2]. 

ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʝ ʚ 2021 ʛʦʜʫ ʜʦʣʷ ʧʨʦʜʘʞ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ 

ʦʙʦʨʦʪʘ ʨʦʩʩʠʡʩʢʦʡ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʩʦʩʪʘʚʣʷʣʘ 4,3%, ʧʨʝʚʳʩʠʚ ʧʦʢʘʟʘʪʝʣʴ 2014 ʛ. ʚ 6 ʨʘʟ. ʇʦ 

ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ ʜʦʣʷ ʠʥʪʝʨʥʝʪ-ʧʨʦʜʘʞ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 0,7% (ʉʂʌʆ) ʜʦ 6,2% (ʎʌʆ) (ʨʠʩʫ-

ʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʦʣʷ ʧʨʦʜʘʞ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʦʙʦʨʦʪʘ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ  

ʚ ʬʘʢʪʠʯʝʩʢʠ ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʮʝʥʘʭ,% [3] 

 

ɺ 2021 ʛʦʜʫ ʦʙʲʝʤ ʨʳʥʢʘ ʨʦʟʥʠʯʥʦʡ ʠʥʪʝʨʥʝʪ-ʪʦʨʛʦʚʣʠ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣ 4,1 ʪʨʣʥ. ʨʫʙ. (1700 

ʤʣʥ. ʟʘʢʘʟʦʚ). ɿʘʪʨʘʪʳ ʚ 2021 ʛʦʜʫ ʚ ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʦʛʦ ʟʘʢʘʟʯʠʢʘ ʚ ʬʦʨʤʘʪʝ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʪʦʨʛʦʚʣʠ 

ʩʦʩʪʘʚʠʣʠ 36 ʪʳʩ. ʨʫʙ. ʥʘ ʚʩʝ ʚʠʜʳ ʫʩʣʫʛ ʩʫʤʤʘʨʥʦ. ʉʘʤʳʤ ʙʳʩʪʨʦʨʘʩʪʫʱʠʤ ʩʝʛʤʝʥʪʦʤ ʨʦʩʩʠʡʩʢʦʛʦ 

ʨʳʥʢʘ ʨʦʟʥʠʯʥʦʡ ʠʥʪʝʨʥʝʪ-ʪʦʨʛʦʚʣʠ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʩʪʘʣ FMCG ʩʝʛʤʝʥʪ (ʪʦʨʛʦʚʣʷ ʧʨʦʜʫʢʪʘʤʠ 

ʧʠʪʘʥʠʷ, ʥʘʧʠʪʢʘʤʠ, ʪʦʚʘʨʘʤʠ ʜʣʷ ʜʝʪʝʡ, ʙʳʪʦʚʦʡ ʭʠʤʠʝʡ). ɺ 2021 ʛʦʜʫ ʦʙʲʝʤ ʜʘʥʥʦʛʦ ʨʳʥʢʘ ʩʦʩʪʘ-

ʚʠʣ 329 ʤʣʨʜ. ʨʫʙ., ʘ ʢʦʣʠʯʝʩʪʚʦ ʟʘʢʘʟʦʚ (237 ʤʣʥ.) ʚʳʨʦʩʣʦ ʥʘ 244%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2020 ʛ. [3].  

ʆʩʥʦʚʥʳʤ ʢʘʥʘʣʦʤ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʧʨʦʜʘʞ ʚ 2021 ʛʦʜʫ ʩʪʘʣʠ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʳ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ɺ2ʉ-ʪʦʨʛʦʚʣʶ (ʧʨʷʤʳʝ ʧʨʦʜʘʞʠ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ) ʚ ʩʝʛʤʝʥʪʝ FMCG (ʪʦʚʘʨʳ ʧʦ-

ʚʩʝʜʥʝʚʥʦʛʦ ʩʧʨʦʩʘ). ʅʘ ʠʭ ʜʦʣʶ ʧʨʠʰʣʦʩʴ ʙʦʣʝʝ 60% ʧʨʦʜʘʞ ʥʘ ʨʳʥʢʝ ʦʥʣʘʡʥ-ʪʦʨʛʦʚʣʠ. ʆʪʤʝʯʝʥ 

ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʧʨʦʜʘʞ ʚ ʩʝʛʤʝʥʪʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʘʨʢʝʪʧʣʝʡʩʦʚ (Ozon, WB, AliExpress, 

çʗʥʜʝʢʩ.ʄʘʨʢʝʪè ʠ ʜʨ.) ʠ ʯʝʨʝʟ ʩʝʨʚʠʩʳ ʵʢʩʧʨʝʩʩ-ʜʦʩʪʘʚʢʠ (çʉʘʤʦʢʘʪè, çʉʙʝʨ-ʤʘʨʢʝʪè, ʩʝʨʚʠʩʳ 

çʗʥʜʝʢʩè, iGoods) [4].  

ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʜʘʞ FMCG ʩʝʛʤʝʥʪʘ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʘʷ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʪʦʚʘʨʦʚ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʘʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʚʳʨʫʯʢʠ ʠ ʤʘʩʩʫ ʧʨʠʙʳʣʠ; ʥʝʙʦʣʴʰʦʡ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ, ʦʙʫʩʣʘʚʣʠ-

ʚʘʶʱʠʡ ʧʦʚʩʝʜʥʝʚʥʳʡ ʩʧʨʦʩ ʠ ʯʘʩʪʫʶ ʧʦʢʫʧʢʫ ʪʦʚʘʨʦʚ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʩ ʢʦʨʦʪ-

ʢʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʣʷʶʪʩʷ ʙʳʩʪʨʦ; ʥʝʚʳʩʦʢʘʷ ʮʝʥʘ ʠ ʣʸʛʢʘʷ ʟʘʤʝʥʠʤʦʩʪʴ; ʚʳʩʦʢʠʡ 

ʦʙʲʸʤ ʢʦʤʧʝʥʩʠʨʫʝʪ ʥʠʟʢʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʧʨʦʜʘʞ [5]. 
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ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʦʥʣʘʡʥ-ʧʨʦʜʘʞ ʚ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʘʭ ʩʪʘʣʠ: ʦʜʝʞʜʘ, 

ʦʙʫʚʴ, ʘʢʩʝʩʩʫʘʨʳ (ɼʌʆ, ʉʌʆ), ʙʳʪʦʚʘʷ ʵʣʝʢʪʨʦʥʠʢʘ (ʋʌʆ, ʉʇʙ, ʎʌʆ), ʪʦʚʘʨʳ ʜʣʷ ʩʧʦʨʪʘ ʠ 

ʬʠʪʥʝʩʘ (ʎʌʆ, ʄʦʩʢʚʘ, ʋʌʆ), ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʪʦʚʘʨʳ (ʉɿʌʆ, ʄʦʩʢʚʘ, ʉʇʙ, ʖʌʆ, ʉʂʌʆ, 

ʋʌʆ), ʢʦʩʤʝʪʠʢʘ, ʪʦʚʘʨʳ ʜʣʷ ʟʜʦʨʦʚʴʷ (ʎʌʆ, ʉɿʌʆ, ʋʌʆ), ʙʳʪʦʚʘʷ ʪʝʟʥʠʢʘ ʜʣʷ ʜʦʤʘ (ʋʌʆ, ʉʇʙ), 

ʪʦʚʘʨʳ ʜʣʷ ʜʦʤʘ ʠ ʨʝʤʦʥʪʘ (ʋʌʆ, ʉʇʙ, ʄʦʩʢʚʘ, ʉʌʆ) [3]. 

ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʧʦʢʫʧʢʝ ʚ ʀʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʝ ʜʣʷ ʨʦʩ-

ʩʠʡʩʢʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʷʚʣʷʝʪʩʷ ʮʝʥʘ. ʆʜʥʘʢʦ ʚ ʦʬʣʘʡʥ-ʢʘʥʘʣʝ ʪʦʨʛʦʚʣʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʘʞʥʦʩʪʠ 

ʮʝʥʳ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʩʪʘʣ ʠʛʨʘʪʴ ʬʘʢʪʦʨ ʢʘʯʝʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ 

ʦʙʫʩʣʦʚʠʣʘ ʨʦʩʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʨʠʪʝʡʣʝʨʦʚ ʚ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʦʥʣʘʡʥ- ʠ ʦʬʣʘʡʥ-ʩʪʨʘʪʝʛʠʠ.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʦʧʨʦʩʘ ʗʥʜʝʢʩ.ʄʘʨʢʝʪʘ ʠ GFK RUS, ʚ ʯʠʩʣʝ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʳʤ ʧʦʢʫʧʘʪʝʣʠ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʩʦʚʝʨʰʝʥʠʷ ʧʦʢʫʧʢʠ, ʦʪʤʝʯʘʶʪʩʷ: ʫʜʦʙʩʪʚʦ ʩʦʚʝʨʰʝʥʠʷ ʧʦ-

ʢʫʧʢʠ ʠʟ ʣʶʙʦʛʦ ʤʝʩʪʘ ʠ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʚʥʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʧʦʠʩʢʘʭ 

ʚʳʛʦʜʥʦʛʦ ʠʣʠ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʛʦ, ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʦʠʩʢʘ ʥʫʞʥʦʛʦ ʪʦʚʘʨʘ ʠ ʜʨʫʛʠʝ [3].  

ʈʦʩʪ ʧʦʧʫʣʷʨʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʪʦʨʛʦʚʣʠ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʠ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʪʨʫʜʥʦʩʪʝʡ, ʩ ʢʦʪʦ-

ʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʧʦʢʫʧʘʪʝʣʠ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʦʪʥʦʩʷʪʩʷ ʨʠʩʢ ʥʝʩʦʦʪʚʝʪʩʪ-

ʚʠʷ ʨʝʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʚʘʨʘ ʟʘʷʚʣʝʥʥʳʤ ʚ ʦʧʠʩʘʥʠʠ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʪʦʚʘʨʘ, ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʚʳʧʣʘʪʳ ʘʚʘʥʩʘ ʧʨʦʜʘʚʮʫ, ʝʩʣʠ ʧʨʦʜʘʚʝʮ ʪʨʝʙʫʝʪ ʧʦʣʥʫʶ ʠʣʠ ʯʘʩʪʠʯʥʫʶ ʧʨʝʜʦʧʣʘʪʫ, ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʟʘʢʘʟʘ (ʠʟ-ʟʘ ʚʢʣʶʯʝʥʠʷ ʧʦʯʪʦʚʳʭ ʨʘʩʭʦʜʦʚ), ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʟʘʢʘʟʘʭ, 

ʩʣʦʞʥʦʩʪʴ ʚʦʟʚʨʘʪʘ ʪʦʚʘʨʘ ʚ ʩʣʫʯʘʝ ʞʝʣʘʥʠʷ ʢʣʠʝʥʪʘ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʦʢʫʧʢʠ. ʇʨʦʜʘʚʮʳ, ʦʩʫʱʝʩʪʚ-

ʣʷʶʱʠʝ ʪʦʨʛʦʚʣʶ ʜʠʩʪʘʥʮʠʦʥʥʦ, ʟʘʯʘʩʪʫʶ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʩʚʦʠʭ ʪʦʨʛʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚʚʦʜʷʪ 

ʥʝʦʙʳʯʥʳʝ ʫʩʣʦʚʠʷ ʪʦʨʛʦʚʣʠ, ʥʘʨʫʰʘʶʱʠʝ ʧʨʠ ʵʪʦʤ ʧʨʘʚʘ ʧʦʢʫʧʘʪʝʣʝʡ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʥʘʨʫʰʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʩʫʤʤʳ ʧʦʢʫʧʢʠ, ʫʜʝʨʞʘʥʠʝ ʩʪʦʠʤʦʩʪʠ ʧʣʘʪʥʦʡ ʜʦʩʪʘʚʢʠ ʩ ʧʦ-

ʢʫʧʘʪʝʣʷ ʧʨʠ ʦʪʤʝʥʝ ʟʘʢʘʟʘ ʩ ʧʣʘʪʥʦʡ ʜʦʩʪʘʚʢʦʡ [4]. 

ʉ ʨʦʩʪʦʤ ʜʦʣʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʧʨʦʜʘʞ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ) ʥʝʫʢʣʦʥʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʠ ʢʦʣʠʯʝʩʪʚʦ ʞʘʣʦʙ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʜʝʡʩʪʚʠʷ ʧʨʦʜʘʚʮʦʚ. ʇʨʦʜʘʚʮʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʥʦʨʤ ʧʨʘʚʘ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʜʠʩʪʘʥʮʠʦʥʥʫʶ 

ʪʦʨʛʦʚʣʶ. ʉʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʨʘʟʨʝʰʝʥʠʝ ʢʦʥʬʣʠʢʪʦʚ ʩ ʧʦʪʨʝʙʠʪʝʣʷ-

ʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ çʧʨʦʟʨʘʯʥʦʛʦè ʠ ʦʜʥʦʟʥʘʯʥʦʛʦ ʪʦʣʢʦʚʘʥʠʷ, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʧʨʠʤʝʥʝʥʠʷ 

ʥʘ ʧʨʘʢʪʠʢʝ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʪʦʨʛʦʚʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʩ-

ʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʧʨʦʜʘʞʠ ʪʦʚʘʨʦʚ [6]. 

ɿʘʱʠʪʘ ʧʨʘʚ ʧʦʢʫʧʘʪʝʣʝʡ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʠʤʠ ʧʦʢʫʧʢʠ ʜʠʩʪʘʥʮʠʦʥʥʦ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʟʘʱʠʪʳ ʧʨʘʚ ʧʨʠ ʦʙʳʯʥʦʡ ʨʦʟʥʠʯʥʦʡ ʢʫʧʣʝ-ʧʨʦʜʘʞʝ, ʪʘʢ ʢʘʢ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʪʦʨʛʦʚʣʷ ʨʝʛʫʣʠʨʫʝʪʩʷ ʥʦʨʤʘʤʠ ʌɿ çʆ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡè, ʠ ʤʝʭʘʥʠʟʤ ʟʘʱʠ-

ʪʳ ʧʨʘʚ ʘʙʩʦʣʶʪʥʦ ʪʘʢʦʡ ʞʝ [7]. ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʘʱʠʪʫ ʧʦʢʫʧʘʪʝʣʝʡ ʀʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ ʦʙʝʩʧʝ-

ʯʠʚʘʶʪ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʨʝʛʫʣʠ-

ʨʫʶʱʠʝ ʜʠʩʪʘʥʮʠʦʥʥʫʶ ʪʦʨʛʦʚʣʶ: ɻʨʘʞʜʘʥʩʢʠʡ ʢʦʜʝʢʩ ʈʌ, ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ ʨʝʢʣʘʤʝè, ʇʨʘ-

ʚʠʣʘ ʧʨʦʜʘʞʠ ʪʦʚʘʨʦʚ ʧʦ ʜʦʛʦʚʦʨʫ ʨʦʟʥʠʯʥʦʡ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ [8-10]. 

ɻʣʘʚʥʦʡ ʯʝʨʪʦʡ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʷʚʣʷʝʪʩʷ ʬʘʢʪ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʦ ʪʦʚʘʨʝ ʩʚʦʠʤʠ ʛʣʘʟʘʤʠ ʜʦ ʝʛʦ ʜʦʩʪʘʚʢʠ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʜʚʝʨʛʘʝʪ ʧʦʪʨʝʙʠʪʝʣʷ ʨʠʩ-

ʢʫ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʘʚʮʦʤ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʢʨʳʪʴ ʥʝʜʦʩʪʘʪʢʠ ʪʦʚʘʨʦʚ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʟʘʢʦʥʦ-

ʜʘʪʝʣʝʤ ʫʩʪʘʥʦʚʣʝʥʳ ʪʘʢʠʝ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʧʦʢʫʧʘʪʝʣʴ ʥʘʜʝʣʝʥ ʧʨʘʚʦʤ ʦʪʢʘʟʘʪʴ-

ʩʷ ʦʪ ʪʦʚʘʨʘ ʚ ʧʨʝʜʝʣʘʭ 7 ʜʥʝʡ ʩ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʘʚʢʠ. ʆʜʥʘʢʦ, ʢʦʛʜʘ ʧʝʨʝʜ ʧʦʢʫʧʘʪʝʣʝʤ 

ʚʩʪʘʣʘ ʧʨʦʙʣʝʤʘ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʝʨʥʫʪʴ ʪʦʚʘʨ ʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ, ʚ ʫʩʣʦʚʠʠ ʦʪʩʫʪʩʪʚʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦ ʧʦʨʷʜʢʝ ʠ ʩʨʦʢʘʭ, ʪʦ ʫʢʘʟʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ɿʘ-

ʢʦʥ ʦ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ - 3 ʤʝʩʷʮʘ ʜʣʷ ʫʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʜʘʚʮʘʤ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ ʙʦʣʝʝ ʥʝ ʚʳʛʦʜʥʦ ʩʢʨʳʚʘʪʴ ʧʦʜ-

ʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʢʣʠʝʥʪʦʚ [11]. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʟʘʱʠʪʳ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʠʟʥʘʝʪʩʷ ʚʦʟʚʨʘʪ ʩʫʤʤʳ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʦʛʣʘʩʥʦ ʜʦʛʦʚʦʨʫ ʙʝʟ ʫʯʝʪʘ ʪʨʘʪ ʥʘ ʜʦʩʪʘʚʢʫ ʟʘʢʘʟʘ. ʅʘ ʵʪʦ ʜʝʡʩʪʚʠʝ ʧʨʦʜʘʚʮʫ ʦʪʚʦ-

ʜʠʪʩʷ ʥʝ ʙʦʣʝʝ 10 ʜʥʝʡ ʩʦ ʜʥʷ ʧʨʝʜʲʷʚʣʝʥʠʷ ʝʤʫ ʪʨʝʙʦʚʘʥʠʷ. ɼʘʥʥʘʷ ʤʝʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʨʝʩʳ 

ʦʙʝʠʭ ʩʪʦʨʦʥ, ʧʦʩʢʦʣʴʢʫ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʢʫʧʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʧʦʪʨʘʯʝʥʥʳʝ ʧʦ ʜʦʛʦʚʦʨʫ ʩʨʝʜʩʪʚʘ, ʘ 

ʩ ʜʨʫʛʦʡ, ʟʘʢʦʥ ʦʛʨʘʥʠʯʠʚʘʝʪ ʝʛʦ ʦʪ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʙʝʩʧʦʨʷʜʦʯʥʦ ʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʟʘʢʘʟʳʚʘʪʴ ʪʦ-

ʚʘʨʳ ʩ ʜʘʣʴʥʝʡʰʠʤ ʚʦʟʚʨʘʪʦʤ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʧʨʦʜʘʚʮʫ ʟʘʱʠʪʫ. ʆʜʥʘʢʦ ʧʦʪʨʝʙʠʪʝʣʴ ʥʝ ʚʧʨʘʚʝ ʦʪ-

ʢʘʟʘʪʴʩʷ ʦʪ ʪʦʚʘʨʘ ʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ, ʠʤʝʶʱʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʝʩʣʠ 

ʫʢʘʟʘʥʥʳʡ ʪʦʚʘʨ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʠʦʙʨʝʪʘʶʱʠʤ ʝʛʦ ʧʦʪʨʝʙʠʪʝʣʝʤ [12]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʧʨʘʚʘʤ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʩʬʝʨʝ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʦʪʥʦ-

ʩʷʪʩʷ ʧʨʘʚʦ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʚʘʨʝ, ʧʨʘʚʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʪʦʚʘʨʘ ʥʘʜʣʝʞʘʱʝʛʦ ʠʣʠ 
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ʥʝʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ, ʧʨʘʚʦ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʜʦʩʪʘʚʢʫ ʠ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʪʦʚʘʨʘ ʥʘʜʣʝʞʘʱʝʛʦ 

ʢʘʯʝʩʪʚʘ. ʇʦʪʨʝʙʠʪʝʣʴ ʚʧʨʘʚʝ ʦʙʨʘʱʘʪʴʩʷ ʚ ʩʫʜ ʟʘ ʟʘʱʠʪʦʡ ʥʘʨʫʰʝʥʥʳʭ ʧʨʘʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʛʜʘ 

ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʧʨʦʜʘʚʮʳ ʧʨʠ ʧʨʦʜʘʞʝ ʪʦʚʘʨʦʚ ʯʝʨʝʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʩʝʪʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʩʦʚʝʨʰʝʥʠʷ ʧʦʢʫʧʦʢ, ʢʦʪʦʨʳʝ ʧʨʷʤʦ ʥʘʨʫʰʘʶʪ ʧʦʣʦʞʝʥʠʷ 

ʟʘʢʦʥʘ. ʊʘʢʠʝ ʥʘʨʫʰʝʥʠʷ ʦʙʳʯʥʦ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʤʠʥʠʤʘʣʴʥʦʡ ʩʫʤʤʳ ʟʘʢʘʟʘ 

ʧʨʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʪʦʚʘʨʘ, ʫʩʣʦʚʠʷ ʦʪʤʝʥʳ ʟʘʢʘʟʘ ʪʦʚʘʨʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʩ ʧʦʢʫʧʘʪʝʣʷ ʫʜʝʨʞʠʚʘʝʪʩʷ 

ʥʝʢʦʪʦʨʘʷ ʩʫʤʤʘ, ʠ ʜʨ.  

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʩʬʝʨʝ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʠʛʨʘʝʪ ʬʝʜʝʨʘʣʴ-

ʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ (ʥʘʜʟʦʨ) ʚ ʬʦʨʤʝ ʧʣʘʥʦʚʳʭ ʠ ʚʥʝʧʣʘʥʦʚʳʭ ʧʨʦʚʝʨʦʢ, ʦʩʫʱʝʩʪʚʣʷʝ-

ʤʳʭ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʦʤ. ɺ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʨʛʘʥʳ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʚ 2021 ʛʦʜʫ ʧʦʩʪʫʧʠʣʦ ʙʦʣʝʝ 

37,4 ʪʳʩ. ʦʙʨʘʱʝʥʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʟʘʱʠʪʳ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʩʬʝʨʝ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʧʨʦʜʘʞʠ ʪʦʚʘ-

ʨʦʚ ʠ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ. ɺ ʦʙʱʝʤ ʦʙʲʝʤʝ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʱʝʥʠʡ ʜʦʣʷ ʦʙʨʘʱʝʥʠʡ, ʧʦʩʪʫʧʠʚʰʠʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʛʨʘʞʜʘʥ, ʧʨʝʚʳʩʠʣʘ 70% [3].  

ʇʦ ʬʘʢʪʘʤ ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʦʩʪʘʚʣʝʥʳ ʧʨʦʪʦʢʦʣʳ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫ-

ʰʝʥʠʷʭ, ʧʦʜʘʥʦ ʙʦʣʝʝ 300 ʠʩʢʦʚ ʚ ʩʫʜʝʙʥʳʝ ʦʨʛʘʥʳ ʚ ʧʦʨʷʜʢʝ, ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʪ. 40 ʠ 46 ɿʘʢʦʥʘ çʆ 

ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡè. ɺ ʩʪʨʫʢʪʫʨʝ ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʜʟʦʨʘ) ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʧʦ ʩʪʘʪʴʷʤ ɿʘʢʦʥʘ çʆ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡè ʚ 2021 ʛ. ʦʪʤʝʯʝʥʳ ʥʘʨʫʰʝʥʠʷ ʩʪ. 4 (ʢʘʯʝʩʪʚʦ ʪʦʚʘ-

ʨʘ, ʨʘʙʦʪʳ, ʫʩʣʫʛʠ), ʩʪ. 7 (ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʦʚʘʨʘ, ʨʘʙʦʪʳ, ʫʩʣʫʛʠ), ʩʪ. 8-10, 12 (ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʚʘʨʝ, 

ʨʘʙʦʪʝ, ʫʩʣʫʛʝ ʠ ʣʠʮʘʭ, ʠʭ ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ), ʩʪ. 16 (ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ, ʫʱʝʤ-

ʣʷʶʠɦʭ ʧʨʘʚʘ ʧʦʪʨʝʙʠʪʝʣʝʡ). ɺ ʩʬʝʨʝ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʧʨʝʦʙʣʘʜʘʣʠ ʥʘʨʫʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʚʘʨʝ, ʨʘʙʦʪʝ, ʫʩʣʫʛʝ ʠ ʣʠʮʘʭ, ʠʭ ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ 

(67,1%) (ʨʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʘ ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ  

ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʜʟʦʨʘ)  

ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ 2021 ʛ.:  

1 ï ʢʘʯʝʩʪʚʦ ʪʦʚʘʨʘ, ʨʘʙʦʪʳ, ʫʩʣʫʛʠ, 2 ï ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʦʚʘʨʘ, ʨʘʙʦʪʳ, ʫʩʣʫʛʠ, 3 ï ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦ-

ʚʘʨʝ, ʨʘʙʦʪʝ, ʫʩʣʫʛʝ ʠ ʣʠʮʘʭ, ʠʭ ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ, 4 ï ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ, ʫʱʝʤ-

ʣʷʶʱʠʭ ʧʨʘʚʘ ʧʦʪʨʝʙʠʪʝʣʝʡ [3]. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʪʦʨʛʦʚʣʷ ʷʚʣʷʝʪʩʷ ʫʜʦʙʥʳʤ ʠ ʧʦʧʫʣʷʨʥʳʤ 

ʩʧʦʩʦʙʦʤ ʧʦʢʫʧʢʠ ʪʦʚʘʨʦʚ ʠʣʠ ʫʩʣʫʛ. ʍʘʨʘʢʪʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʟʘʱʠʪʳ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʩʬʝʨʝ 

ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʷʚʣʷʶʪʩʷ: ʧʨʠʦʨʠʪʝʪ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʩʪʦʨʦʥʘʤ, ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʧʨʘʚʠʣ ʠ ʤʝʨ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʠʭ ʥʘʨʫʰʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʜʠʩʪʘʥʮʠʦʥʥʦ. ɿʘʢʦʥʦʤ ʦ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʯʸʪʢʠʝ ʩʨʦʢʠ 

ʦʪʢʘʟʘ ʠ ʚʦʟʚʨʘʪʘ ʪʦʚʘʨʘ, ʦʧʨʝʜʝʣʸʥ ʧʝʨʝʯʝʥʴ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʦ-

ʨʦʥ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʫʨʦʚʝʥʴ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʜʦʩ-

ʪʘʪʦʯʥʦ ʚʳʩʦʢ, ʚ ʦʪʥʦʰʝʥʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʩʫʱʝʩʪʚʫʝʪ ʝʱʸ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦ-

ʙʝʣʦʚ. ʇʦʣʦʞʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ ʩʚʷʟʘʥʦ ʩ ʨʠʩʢʘʤʠ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ ʚ ʩʝʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʦ ʟʘ-

ʢʨʝʧʠʪʴ ʛʘʨʘʥʪʠʠ ʦʙʳʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʫʩʪʘʥʦʚʠʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʧʦʩʨʝʜʥʠʢʦʚ ʟʘ ʥʝʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʚʘʨʝ, ʫʩʪʘʥʦʚʠʪʴ ʤʠʥʠʤʘʣʴ-
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ʥʳʡ ʧʝʨʝʯʝʥʴ ʩʚʝʜʝʥʠʡ, ʢʦʪʦʨʳʡ ʜʦʣʞʥʳ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʛʦʚʦʨʘ, 

ʟʘʢʨʝʧʠʪʴ ʥʘ ʫʨʦʚʥʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʟʜʘʥʠʶ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʘʡʪʦʚ. 
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ʨʳʝ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ ʦ ʙʝʟʚʦʟʤʝʟʜʥʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʝʤʫ ʪʦʚʘʨʘ, ʦʙʣʘ-

ʜʘʶʱʝʛʦ ʵʪʠʤʠ ʞʝ ʦʩʥʦʚʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʘ ʧʝʨʠʦʜ ʨʝʤʦʥʪʘ ʠʣʠ ʟʘʤʝʥʳ ʪʘʢʦʛʦ 

ʪʦʚʘʨʘ, ʠ ʧʝʨʝʯʥʷ ʥʝʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ, ʥʝ ʧʦʜʣʝʞʘʱʠʭ ʦʙʤʝʥʫ, ʘ 

ʪʘʢʞʝ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʢʦʪʦʨʳʝ ʘʢʪʳ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. URL: 
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ʯʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʮʠʬʨʦʚʦʡ ʤʘʨʢʠʨʦʚʢʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘʨʫʰʝʥʠʷ, ʚʳʷʚʣʝʥʥʳʝ 

ʚ ʭʦʜʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʜʟʦʨʘ), ʚ ʦʪʥʦʰʝʥʠʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʧʘ-

ʢʦʚʘʥʥʦʡ ʚʦʜʳ, ʧʦʜʣʝʞʘʱʠʭ ʦʙʷʟʘʪʝʣʴʥʦʡ ʤʘʨʢʠʨʦʚʢʝ ʩʨʝʜʩʪʚʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʷʟʘʪʝʣʴʥʘʷ ʤʘʨʢʠʨʦʚʢʘ, ʩʨʝʜʩʪʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, Data Matrix ʢʦʜ, ʢʦʥ-
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 ɼʦʩʪʠʞʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʮʠʬʨʦ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʪ ʚʥʝʜʨʷʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʧʨʘʚʦʚʳʝ ʩʨʝʜʩʪʚʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʪ-

ʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ɺʦʟʤʦʞʥʦʩʪʴ ʮʠʬʨʦʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʪʦʚʘʨʦʚ, ʧʦʟʚʦ-

ʣʷʶʱʘʷ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠʭ ʩ ʣʶʙʦʡ ʩʪʝʧʝʥʴʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʜʦʧʫʩʢʘʝʪ ʫʩʪʘ-

ʥʦʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʠ/ʠʣʠ ʧʨʦʜʘʚʮʦʤ ʪʦʚʘʨʘ, ʝʛʦ ʢʘʯʝʩʪʚʦʤ ʠ 

ʦʙʦʨʦʪʦʤ ʩ ʮʝʣʴʶ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʦʡ ʠ ʢʦʥ-

ʪʨʘʬʘʢʪʥʦʡ ʧʨʦʜʫʢʮʠʠ [1]. 

ʇʨʝʜʧʦʩʳʣʢʘʤʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʪʦʚʘʨʦʚ ʩʪʘʣʠ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʠ ʠʤʧʦʨʪʠʨʦʚʘʥʥʦʡ ʥʝʣʝʛʘʣʴʥʦ; ʦʪʩʫʪʩʪʚʠʝ ʥʘʣʦʛʦ-

ʚʳʭ ʦʪʯʠʩʣʝʥʠʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ ʠʟ-ʟʘ ʥʝʣʝʛʘʣʴʥʦʛʦ ʪʦʚʘʨʥʦʛʦ ʦʙʦʨʦʪʘ; ʬʘʣʴʩʠʬʠʢʘʮʠʷ 

ʧʦʧʫʣʷʨʥʳʭ ʙʨʝʥʜʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʘʜʝʥʠʶ ʠʭ ʨʝʧʫʪʘʮʠʠ; ʥʘʣʠʯʠʝ ʫʛʨʦʟʳ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ 

ʯʝʣʦʚʝʢʘ, ʚʦʟʥʠʢʘʶʱʝʡ ʠʟ-ʟʘ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʪʦʚʘʨʦʚ [2]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʘʤʠ ʤʘʨʢʠʨʦʚʢʠ ʪʦʚʘʨʦʚ ʠ ʇʦʣʦʞʝʥʠʝʤ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʦʙʦʨʦʪʦʤ ʤʘʨʢʠʨʦʚʘʥʥʳʭ ʪʦʚʘʨʦʚ ʩʨʝʜʩʪʚʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ɻʀʉ 

ʄʊ) [3] ʤʘʨʢʠʨʦʚʢʘ ʪʦʚʘʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʥʘʥʝʩʝʥʠʷ ʩʨʝʜʩʪʚ ʠʜʝʥʪʠʬʠʢʘ-

ʮʠʠ (ʢʦʜʦʚ ʤʘʨʢʠʨʦʚʢʠ ʚ ʤʘʰʠʥʦʯʠʪʘʝʤʦʡ ʬʦʨʤʝ) ʥʘ ʪʦʚʘʨʳ, ʫʧʘʢʦʚʢʫ ʪʦʚʘʨʦʚ ʠʣʠ ʥʘ ʠʥʦʡ ʤʘʪʝʨʠ-

ʘʣʴʥʳʡ ʥʦʩʠʪʝʣʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʩʨʝʜʩʪʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʚ ʤʝʩʪʘʭ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʫʧʘʢʦʚʢʠ (ʧʝʨʝʫʧʘʢʦʚʢʠ) ʠʣʠ ʭʨʘʥʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɻʀʉ ʄʊ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʦʢʦʣʦ 580 

000 ʫʯʘʩʪʥʠʢʦʚ [4].  

ɺ ʮʝʣʷʭ ʛʘʨʘʥʪʠʠ ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʦʜʣʠʥʥʦʩʪʠ ʠ ʟʘʷʚʣʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʠʦʙʨʝʪʘʝʤʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ʩʦʟʜʘʥʘ ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʮʠʬʨʦʚʦʡ ʤʘʨʢʠʨʦʚʢʠ ʠ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʪʦʚʘʨʦʚ ʏʝʩʪʥʳʡ 

ɿʅɸʂ. ʋʯʘʩʪʥʠʢʠ ʦʙʦʨʦʪʘ ʪʦʚʘʨʘ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ɻʀʉ ʄʊ, ʟʘʢʘʟʳʚʘʶʪ ʫʥʠʢʘʣʴʥʳʡ ʢʦʜ Data 

Matrix ʠ ʥʘʥʦʩʷʪ ʝʛʦ ʥʘ ʪʦʚʘʨ. ʂʦʜ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ: 1) ʢʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʠ - ʦʧʨʝʜʝʣʷʝʪ ʧʦʟʠʮʠʶ 

ʪʦʚʘʨʘ ʚ ʩʠʩʪʝʤʝ ʠ ʝʜʠʥʦʤ ʢʘʪʘʣʦʛʝ ʪʦʚʘʨʦʚ; 2) ʢʦʜ ʧʨʦʚʝʨʢʠ, ʛʝʥʝʨʠʨʫʝʤʳʡ ʦʧʝʨʘʪʦʨʦʤ ʩ ʧʦʤʦʱʴʶ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʨʠʧʪʦʛʨʘʬʠʠ. 

ʇʦ ʢʦʜʫ ʤʘʨʢʠʨʦʚʢʠ ʬʠʢʩʠʨʫʝʪʩʷ ʚʩʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʮʝʧʴ, ʧʦ ʢʦʪʦʨʦʡ ʧʝʨʝʤʝʱʘʝʪʩʷ ʪʦʚʘʨ. ʂʦʜ 

ʩʢʘʥʠʨʫʝʪʩʷ ʧʨʠ ʧʨʦʜʘʞʝ ʥʘ ʢʘʩʩʝ. ɺ ʩʠʩʪʝʤʫ ʧʝʨʝʜʘʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʚʳʙʳʪʠʠ ʧʨʦʜʫʢʮʠʠ ʠʟ ʦʙʦʨʦʪʘ. 

ɿʘ ʩʯʝʪ ʬʠʢʩʘʮʠʠ ʜʚʠʞʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʚ ʩʠʩʪʝʤʝ ʏʝʩʪʥʳʡ ɿʅɸʂ ʠʩʢʣʶʯʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʜʚʦʡ-

ʥʠʢʦʚ ʪʦʚʘʨʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʚʳʚʦʜʘ ʥʘ ʨʳʥʦʢ ʪʦʚʘʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ 

ʛʦʜʥʦʩʪʠ [5, 6].  
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ʇʨʠʣʦʞʝʥʠʝ ʏʝʩʪʥʳʡ ɿʅɸʂ ʥʘ 31 ʜʝʢʘʙʨʷ 2021 ʛ. ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʙʦʣʝʝ 

5,8 ʤʣʥ. ʨʘʟ. ɺʩʝʛʦ ʚ ʤʦʙʠʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 3 ʤʣʥ. ʧʦʣʴʟʦʚʘʪʝʣʝʡ (2,1% ʥʘ-

ʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ). ʏʝʨʝʟ ʧʨʠʣʦʞʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʩʯʠʪʳʚʘʪʴ Data Matrix ʢʦʜʳ, 

ʫʟʥʘʚʘʪʴ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʚʘʨʝ ʠ ʩʦʦʙʱʘʪʴ ʥʘʜʟʦʨʥʳʤ ʦʨʛʘʥʘʤ ʦʙ ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘʨʫʰʝʥʠʷʭ 

[4].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʤʘʨʢʠʨʦʚʢʝ ʩʨʝʜʩʪʚʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʜʣʝʞʘʪ ʨʷʜ ʥʝʧʨʦ-

ʜʦʚʦʣʴʩʪʚʝʥʥʳʭ (ʤʝʭʦʚʳʝ ʠʟʜʝʣʠʷ, ʪʘʙʘʯʥʘʷ ʧʨʦʜʫʢʮʠʷ, ʦʙʫʚʥʳʝ ʪʦʚʘʨʳ, ʜʫʭʠ ʠ ʪʫʘʣʝʪʥʘʷ ʚʦʜʘ, ʬʦ-

ʪʦʪʦʚʘʨʳ, ʰʠʥʳ, ʪʦʚʘʨʳ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʨʝʩʣʘ-ʢʦʣʷʩʢʠ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ) ʠ ʧʨʦ-

ʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ (ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ, ʫʧʘʢʦʚʘʥʥʘʷ ʚʦʜʘ) [7]. ɺ 2021 ʛʦʜʫ ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʤʘʨʢʠʨʦʚʢʝ ʩʨʝʜʩʪʚʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʠʚʘ, ʥʘʧʠʪʢʦʚ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʥʘ ʦʩʥʦʚʝ 

ʧʠʚʘ, ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʢ ʧʠʱʝ, ʧʘʨʬʶ-

ʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʛʠʛʠʝʥʳ ʨʫʢ, ʩ ʟʘʷʚʣʝʥʥʳʤ ʚ ʤʘʨʢʠʨʦʚʢʝ ʧʦ-

ʪʨʝʙʠʪʝʣʴʩʢʦʡ ʪʘʨʳ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʘ ʪʘʢʞʝ ʢʦʞʥʳʭ ʘʥʪʠʩʝʧʪʠʢʦʚ ï ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ 

ʩʨʝʜʩʪʚ.  

ʌʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʤʘʨʢʠʨʦʚʢʠ ʩʨʝʜʩʪʚʘʤʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨ. ɺ 2021 ʛ. ʙʳʣʦ ʧʨʦʚʝʨʝʥʦ ʦʢʦʣʦ 15 ʤʣʥ. ʝʜʠʥʠʮ ʪʦ-

ʚʘʨʦʚ, ʠʟ ʢʦʪʦʨʳʭ 4 ʤʣʥ. ʝʜʠʥʠʮ ʪʦʚʘʨʦʚ (ʠʣʠ 27%) ʥʘ ʩʫʤʤʫ ʩʚʳʰʝ 2,5 ʤʣʨʜ. ʨʫʙ. ʥʘʭʦʜʠʣʦʩʴ ʚ ʦʙʦ-

ʨʦʪʝ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʪʨʝʙʦʚʘʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʘʚʠʣʘʤʠ ʤʘʨʢʠʨʦʚʘʥʠʷ. ʉʨʝʜʠ 

ʥʘʨʫʰʝʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʤʘʨʢʠʨʦʚʘʥʠʷ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ: ʦʪʩʫʪʩʪʚʠʝ ʤʘʨʢʠʨʦʚʢʠ ʪʦʚʘʨʦʚ ʩʨʝʜʩʪ-

ʚʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ; ʦʪʩʫʪʩʪʚʠʝ ʨʝʛʠʩʪʨʘʮʠʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʚ ɻʀʉ ʄʊ ʚ ʢʘʯʝʩʪʚʝ ʫʯʘʩʪ-

ʥʠʢʘ ʦʙʦʨʦʪʘ ʪʦʚʘʨʦʚ; ʥʝʜʦʩʪʦʚʝʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʘʪʫʩʝ ʢʦʜʘ ʪʦʚʘʨʘ (ʥʘʧʨʠʤʝʨ, çʪʦʚʘʨ ʧʨʦʜʘʥè 

ʧʨʠ ʬʘʢʪʠʯʝʩʢʦʤ ʥʘʭʦʞʜʝʥʠʠ ʝʛʦ çʚ ʦʙʦʨʦʪʝè); çʧʦʚʪʦʨʥʳʝ ʧʨʦʜʘʞʠè (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ɻʀʉ ʄʊ ʬʠʢ-

ʩʠʨʫʝʪ ʥʝʦʜʥʦʢʨʘʪʥʦʝ ʚʳʚʝʜʝʥʠʝ ʠʟ ʦʙʦʨʦʪʘ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʨʝʜʩʪʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ); ʥʝʩʚʦʝʚʨʝ-

ʤʝʥʥʦʝ ʚʥʝʩʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʘʚʠʣʘʤʠ ʤʘʨʢʠʨʦʚʘʥʠʷ ʚ ɻʀʉ 

ʄʊ ʧʨʠ ʩʤʝʥʝ ʩʦʙʩʪʚʝʥʥʠʢʘ ʪʦʚʘʨʘ; ʥʘʥʝʩʝʥʠʝ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʨʝʜʩʪʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʧʘʨʪʠʶ 

ʪʦʚʘʨʘ [4].  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʘʤʠ ʤʘʨʢʠʨʦʚʢʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʨʝʜʩʪʚʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ [8] 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 5,3 ʪʳʩ. ʢʦʥʪʨʦʣʴʥʳʭ (ʥʘʜʟʦʨʥʳʭ) 

ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʜʣʝʞʘ-

ʱʝʡ ʤʘʨʢʠʨʦʚʢʝ ʩʨʝʜʩʪʚʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʠʟ ʢʦʪʦʨʳʭ ʚ 33 (0,6%) ʩʣʫʯʘʷʭ ʚʳʷʚʣʝʥʳ ʥʘʨʫʰʝʥʠʷ. 

ɺʳʷʚʣʝʥʦ ʙʦʣʝʝ 11 ʪʳʩ. ʝʜʠʥʠʮ ʪʦʚʘʨʦʚ ʙʝʟ ʤʘʨʢʠʨʦʚʢʠ ʩʨʝʜʩʪʚʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʦʢʦʣʦ ʪʳʩʷʯʠ 

ʝʜʠʥʠʮ ʩ ʥʘʨʫʰʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʤʘʨʢʠʨʦʚʢʝ ʩʨʝʜʩʪʚʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʚʥʝʩʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ 

ʤʘʨʢʠʨʦʚʢʝ ʚ ɻʀʉ ʄʊ [4]. 

ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʯʠʩʣʦ ʥʘʨʫʰʝʥʠʡ ʚ ʤʦʣʦʯʥʦʡ ʦʪʨʘʩʣʠ ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ 

ʩʠʩʪʝʤʳ ʤʘʨʢʠʨʦʚʢʠ ʤʦʣʦʯʥʳʭ ʪʦʚʘʨʦʚ ʢʦʜʦʤ Data Matrix ʠ ʠʥʪʝʛʨʘʮʠʠ ʏʝʩʪʥʦʛʦ ʟʥʘʢʘ ʠ ʄʝʨʢʫʨʠʷ 

(ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʳ ʌɻʀʉ ɺʝʪʀʉ) ʩʥʠʟʠʣʦʩʴ ʩ 17% ʚ 2020 ʛ. ʜʦ 13-15% ʚ 2021 ʛ. ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢ-

ʮʠʷ ʚʚʦʜʠʣʘʩʴ ʚ ʦʙʦʨʦʪ ʙʝʟ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʚʝʜʝʥʠʡ ʚ ʩʠʩʪʝʤʫ ʚʝʜʦʤʩʪʚʘ ʌɻʀʉ çɺʝ-

ʪʀʉè. ʅʝʩʦʦʪʚʝʪʩʪʚʠʷ ʚ ʤʘʨʢʠʨʦʚʢʝ ʧʦ ʩʳʨʫ ʚʳʷʚʣʝʥʳ ʫ 139 ʠʟ 893 ʢʦʤʧʘʥʠʡ (1969 ʪ), ʧʦ ʩʣʠʚʦʯʥʦ-

ʤʫ ʤʘʩʣʫ - ʫ 124 ʠʟ 934 ʦʨʛʘʥʠʟʘʮʠʡ (18474 ʪ), ʧʦ ʠʥʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ - ʫ 214 ʠʟ 1528 ʢʦʤʧʘ-

ʥʠʡ (66549 ʪ) [9]. 

ɿʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʦʡ ʤʘʨʢʠʨʦʚʢʠ Data Matrix ʚʩʝ ʩʚʝʜʝʥʠʷ ʦ ʪʦʚʘʨʝ ʦʪ ʬʝʨʤʳ ʜʦ ʢʘʩʩʳ 

ʩʪʘʣʠ ʦʪʢʨʳʪʳʤʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʤʦʣʦʯʥʳʡ ʢʦʥʪʨʘʬʘʢʪ ʠ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʥʝʧʨʦʚʝʨʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʠʣʘʚʢʘʭ. ʉʠʩʪʝʤʘ ʤʘʨʢʠʨʦʚʢʠ ʵʬʬʝʢʪʠʚʥʦ 

ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʢʦʥʪʨʘʬʘʢʪʘ ʠ ʬʘʣʴʩʠʬʠʢʘʪʘ, ʜʦʣʷ ʢʦʪʦʨʦʛʦ ʚ ʤʦʣʦʯʥʦʡ ʦʪʨʘʩʣʠ ʩʦʩʪʘʚʣʷʣʘ ʧʦ 

ʩʨʝʜʥʠʤ ʦʮʝʥʢʘʤ 17-21,6% ʚ 2019-2020 ʛʛ., ʘ ʚ 2021-22 ʛʛ. ʩʥʠʟʠʣʘʩʴ ʜʦ 5% [10].  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʘʤʠ ʤʘʨʢʠʨʦʚʢʠ ʫʧʘʢʦʚʘʥʥʦʡ ʚʦʜʳ ʩʨʝʜʩʪʚʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ [11] 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʚ 2021 ʛ. ʧʨʦʚʝʜʝʥʦ ʙʦʣʝʝ ʪʳʩʷʯʠ ʢʦʥʪʨʦʣʴʥʳʭ (ʥʘʜ-

ʟʦʨʥʳʭ) ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʫʧʘʢʦʚʘʥʥʦʡ ʧʠʪʴʝʚʦʡ 

ʚʦʜʳ, ʧʦʜʣʝʞʘʱʝʡ ʤʘʨʢʠʨʦʚʢʝ ʩʨʝʜʩʪʚʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʠʟ ʢʦʪʦʨʳʭ ʚ 0,7% ʩʣʫʯʘʝʚ ʙʳʣʠ ʚʳʷʚʣʝ-

ʥʳ ʥʘʨʫʰʝʥʠʷ (ʫ ʙʦʣʝʝ 6 ʪʳʩ. ʝʜʠʥʠʮ ʫʧʘʢʦʚʘʥʥʦʡ ʚʦʜʳ ʤʘʨʢʠʨʦʚʢʘ ʩʨʝʜʩʪʚʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʪ-

ʩʫʪʩʪʚʦʚʘʣʘ) [4].  

ʄʘʨʢʠʨʦʚʢʘ ʚʦʜʳ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤ ʨʳʥʢʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʙʦʨʴ-

ʙʳ ʩ ʢʦʥʪʨʘʬʘʢʪʦʤ. ɼʦʣʷ ʢʦʥʪʨʘʬʘʢʪʥʦʡ ʚʦʜʳ ʧʦ ʜʘʥʥʳʤ ʎʝʥʪʨʘ ʨʘʟʚʠʪʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ (ʎʈʇʊ) ʩʦʩʪʘʚʣʷʝʪ 30%, ʯʪʦ ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 120 ʤʣʨʜ. ʨʫʙ. ʝʞʝʛʦʜʥʦ. ʇʦ 

ʦʮʝʥʢʝ ʎʈʇʊ, ʙʣʘʛʦʜʘʨʷ ʤʘʨʢʠʨʦʚʢʝ ʫʜʘʣʦʩʴ ʦʙʝʣʠʪʴ ʨʳʥʦʢ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʫʧʘʢʦʚʘʥʥʦʡ ʚʦʜʳ ʥʘ 

15%. ʉʝʛʦʜʥʷ ʚ ʩʠʩʪʝʤʝ ʤʘʨʢʠʨʦʚʢʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 1105 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 114 ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʝʡ ʙʫʪʠʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ʇʨʠ ʧʦʣʥʦʤ ʦʙʝʣʝʥʠʠ ʨʳʥʢʘ ʛʦʜʦʚʘʷ ʚʳʨʫʯʢʘ ʣʝʛʘʣʴʥʳʭ ʧʨʦʠʟʚʦ-
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ʜʠʪʝʣʝʡ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʥʘ 22 ʤʣʨʜ. ʨʫʙʣʝʡ, ʧʨʠʙʳʣʴ ï ʙʦʣʝʝ, ʯʝʤ ʥʘ 4 ʤʣʨʜ. ʨʫʙ., ʘ ʥʘʣʦʛʦʚʳʝ 

ʧʦʩʪʫʧʣʝʥʠʷ - ʥʘ 2 ʤʣʨʜ. ʨʫʙ. ʚ ʛʦʜ [12]. 

ʕʬʬʝʢʪʠʚʥʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʮʠʬʨʦʚʦʡ ʤʘʨʢʠʨʦʚʢʠ ʪʦʚʘʨʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʠ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʟʘ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʤʘʨʢʠʨʦʚʢʠ: 

ʩʪ. 15.12. ʂʦɸʇ, ʩʪ. 171.1 ʋʂ ʈʌ.  

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʮʠʬʨʦʚʦʡ ʤʘʨʢʠʨʦʚʢʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ ʢʦʥʪʨʦʣʶ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʫʯʘʩʪʥʠʢʦʚ ʦʙʦʨʦʪʘ ʧʨʦʜʫʢʮʠʠ; ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ 

ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʩʦʟʜʘʥʠʝ, ʨʘʟʚʠʪʠʝ ʠ ʧʦʜʜʝʨʞʢʫ ʩʠʩʪʝʤʳ ʮʠʬʨʦʚʦʡ ʤʘʨʢʠʨʦʚʢʠ; ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʚʥʝ-

ʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʟʘ ʩʯʝʪ ʨʘʟʚʠʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʧʳʪʘ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʚ ʜʨʫʛʠʭ 

ʦʙʣʘʩʪʷʭ (ʥʘʧʨʠʤʝʨ, ɽɻɸʀʉ); ʬʠʥʘʥʩʦʚʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʝʢʪʦʨʘ ʯʘʩʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘ ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ; ʫʯʘʩʪʠʝ ʩʝʢʪʦʨʘ ʯʘʩʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʯʪʦ ʧʦʟʚʦʣʷ-

ʝʪ ʨʘʟʛʨʫʟʠʪʴ ʬʝʜʝʨʘʣʴʥʳʝ ʦʨʛʘʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʚʦʟʣʘʛʘʷ ʥʘ ʩʝʙʷ ʬʫʥʢʮʠʶ ʚʩʪʨʘʠʚʘʥʠʷ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʩ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʤʠ ʚ ʧʨʦʝʢʪʝ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ; ʩʦʭʨʘʥʝʥʠʝ ʢʣʶʯʝʚʦʡ ʨʦʣʠ ʛʦʩʫ-

ʜʘʨʩʪʚʘ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʠ ʝʛʦ ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʢ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʙʦʨʴʙʫ ʩ ʧʦʜʜʝʣʢʘ-

ʤʠ, ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ; ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʫʟʥʘʚʘʪʴ ʦ ʪʦʚʘʨʝ ʚʩʶ ʠʥ-

ʬʦʨʤʘʮʠʶ ʧʨʷʤʦ ʚ ʤʘʛʘʟʠʥʝ ʯʝʨʝʟ ʧʨʠʣʦʞʝʥʠʝ çʏʝʩʪʥʳʡ ʟʥʘʢè; ʦʪʩʫʪʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʧʨʦʜʘʪʴ ʧʨʦʩʨʦʯʝʥʥʳʡ ʪʦʚʘʨ; ʧʦʚʳʰʝʥʠʝ ʠʤʠʜʞʘ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥʳ. 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ ʚʥʝʜʨʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʮʠʬʨʦʚʦʡ ʤʘʨʢʠʨʦʚʢʠ: ʫʛʨʦʟʘ 

ʟʘʢʨʳʪʠʷ ʥʝʙʦʣʴʰʠʭ ʪʦʨʛʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʚʦʟʨʦʩʰʝʡ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟ-

ʢʦʡ; ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʤʘʨʢʠʨʦʚʢʠ (ʦʪ 30 ʪʳʩ. ʨʫʙ.); ʧʦʜʦʨʦʞʘʥʠʝ ʪʦʚʘʨʦʚ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʘʷ ʤʘʨʢʠʨʦʚʢʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʨʝʰʘʝʪ ʨʷʜ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʟʘʜʘʯ: ʧʦʤʦʛʘʝʪ ʙʦʨʦʪʴʩʷ ʩ ʢʦʥʪʨʘʬʘʢʪʥʳʤ ʠ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʳʤ ʪʦʚʘʨʦʤ ʥʘ ʨʳʥʢʝ, ʩʦʜʝʡʩʪʚʫʝʪ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ çʏʝʩʪʥʳʡ ʟʥʘʢè, ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʭʘʥʠʟʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʦʙʦʨʦ-

ʪʦʤ ʪʦʚʘʨʘʤʠ, ʧʦʟʚʦʣʷʝʪ ʚʳʪʝʩʥʠʪʴ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʨʳʥʢʘ. ʈʝʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ 

ʦʞʠʜʘʝʤʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʚʚʝʜʝʥʠʷ ʵʪʦʡ ʠʥʥʦʚʘʮʠʠ ʛʦʨʘʟʜʦ ʰʠʨʝ ï ʦʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʢʨʝʧʣʝʥ-

ʥʳʭ ʦʭʨʘʥʳ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʱʠʪʳ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʦ ʚʦʟʜʝʡʩʪ-

ʚʠʷ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ. ɺ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʮʠʬʨʦʚʠʟʘ-

ʮʠʷ ʪʦʚʘʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʝʩʧʝʯʠʪ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʘ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ. 
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ɸnnotation 

Based on scientific research, in an article devoted to the activities of the ecological organization of viticul-

ture. A comparison is made with the results of measurements of the cultivation of grapes. It was revealed that 

organic methods of growing useful properties on the ecosystem due to lack of chemicalization. And also, the 

bushes give a high, nutritious yield for many years, due to the preservation of soil fertility and soil structure. 

Keywords: ecosystem, ecoviticulture, agriculture, mineral fertilizer, organic products, grassing, mulching. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʤʠʨʦʚʦʡ ʪʨʝʥʜ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʜʝ-

ʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʮʝʣʴ ʢʦʪʦʨʦʛʦ ï 

ʩʥʘʙʞʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʧʫʪʝʤ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʘʛ-
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ʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʭʠʤʠʢʘʪʦʚ, ʫʜʦʙʨʝʥʠʡ, ʛʝʨʙʠʮʠʜʦʚ ʠ ʧʝʩʪʠʮʠʜʦʚ 

[1, c. 137].  

ʅʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚʥʝʜʨʷʶʪ ʥʦʚʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʟʝʤʣʝʜʝʣʠʷ, ʚʝʜʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʛʦ, ʩʚʷʟʘʥʦ ʩ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʤ ʠʥʪʝʨʝʩʦʤ ʢ ʧʦʪʨʝʙʣʝʥʠʶ ʥʘʪʫ-

ʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʩʪʨʝʤʣʝʥʠʝʤ ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʩʠʩʪʝʤʫ 

ʧʣʘʥʝʪʳ. 

 çɺʠʥʦʛʨʘʜ ʥʘʨʘʚʥʝ ʩ ʜʨʫʛʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʪʘʢʞʝ ʚʳʨʘʱʠʚʘʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 

ʧʨʠʥʮʠʧʘʤʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʝ, ʠʣʠ ʢʘʢ ʠʥʦʛʜʘ ʝʛʦ ʥʘʟʳʚʘʶʪ ï ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʝ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ, ʧʦʣʥʦʩʪʴʶ ʦʪʢʘʟʘʣʦʩʴ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʭʠʤʠʯʝʩʢʠ-

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ ʩʪʨʝʤʠʪʩʷ ʫʤʝʥʴʰʠʪʴ ʚʨʝʜ-

ʥʦʝ ʚʣʠʷʥʠʝ, ʢʦʪʦʨʦʝ ʝʛʦ ʩʦʚʨʝʤʝʥʥʦʝ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʦ ʦʢʘʟʳʚʘʝʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝè [2]. 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʠʤʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʥʘʯʘʣʝ, ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦ ʜʘʝʪ ʧʨʠʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʜʥʘʢʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ï ʝʛʦ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʠʟ-ʟʘ ʠʩ-

ʪʦʱʝʥʥʦʩʪʠ ʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʦʯʚʳ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʦ ʦʮʝʥʢʘʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʩʧʝʨʪʦʚ, ʚʠʜʝʥ ʨʘʩ-

ʪʫʱʠʡ ʩʧʨʦʩ ʠ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʘ ʢʦʪʦʨʫʶ, ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ ʦʢʘʟʳʚʘʝʪʩʷ ʩʘʤʦʝ ʚʳʩʦʢʦʝ ʚʥʠʤʘʥʠʝ. ʊʘʢ, ʇʨʝʟʠʜʝʥʪ ʈʦʩʩʠʠ ɺʣʘʜʠʤʠʨ ʇʫʪʠʥ, ʚ 

ʚʳʩʪʫʧʣʝʥʠʠ ʥʘ ʜʝʥʴ ʨʘʙʦʪʥʠʢʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚʳʜʝʣʠʣ: çʇʝʨʩʧʝʢʪʠʚʳ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʜʝ-

ʤʦʥʩʪʨʠʨʫʶʪ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ, ʩʘʜʦʚʦʜʩʪʚʦ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠè [3].  

ɺ 2018 ʛʦʜʫ, ʚ ʈʌ ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦ ʚʥʝʩʝ-

ʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 03.08.2018 N 280-ʌɿè, 

ʢʦʪʦʨʳʡ ʨʝʛʫʣʠʨʫʝʪ ʦʪʥʦʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʭʨʘʥʝʥʠʝʤ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ, ʤʘʨʢʠ-

ʨʦʚʢʦʡ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʨʘʟʚʠʚʘʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʝʯʝʩʪ-

ʚʝʥʥʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ [4,5]. 

ʆʜʥʘʢʦ, ʛʣʫʙʦʢʦ ʠʟʫʯʘʷ ʪʝʤʘʪʠʢʫ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʤʦʞʥʦ ʩʪʦʣʢ-

ʥʫʪʴʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʠ ʠ ʦʪʩʫʪʩʪʚʠʠ ʯʝʪʢʦ ʦʙʦʩʥʦʚʘʥʥʦʡ 

ʥʘʫʯʥʦʡ ʙʘʟʳ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʆʩʪʨʦ ʦʱʫʱʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʦʪʨʘ-

ʞʘʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʠʥʦʛʨʘʜʘʨʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʠʤʝʥʷʶʱʠʭ ʤʝʪʦʜʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 

ʇʨʠ ʚʝʜʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ, ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʚʥʝʰʥʝʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʥʘʧʨʦʪʠʚ, ʩʦʟʜʘʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʨʝʜʘ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʘʷ ʩʚʦʶ ʵʢʦ-

ʩʠʩʪʝʤʫ. ɺ ʥʝʡ, ʧʨʝʩʝʢʘʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʵʢʦʣʦʛʠʶ ʪʘʢʠʭ ʩʠʥʪʝʪʠ-

ʯʝʩʢʠʭ ʜʦʙʘʚʦʢ, ʢʘʢ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʠ ʧʝʩʪʠʮʠʜʳ, ʛʝʥʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʘʞʝʥʮʳ, ʢʦʥ-

ʩʝʨʚʘʥʪʳ, ʜʦʙʘʚʢʠ ʠ ʦʙʣʫʯʝʥʠʝ. ɿʘʤʝʥʘ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʨʝʜʥʳʭ ʜʦʙʘʚʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʵʢʦʣʦʛʠʯʥʳʝ ʚʝʱʝʩʪʚʘ: ʪʨʘʚʷʥʳʝ ʥʘʩʪʦʠ, ʨʘʩʪʚʦʨ ʤʝʜʥʦʛʦ ʢʫʧʦʨʦʩʘ, ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʨʦʛʦʚʦʡ ʥʘʚʦʟ, 

ʨʦʛʦʚʦʡ ʢʚʘʨʮ, ʧʘʪʦʢʘ, ʨʳʙʥʘʷ ʠ ʢʦʩʪʥʘʷ ʤʫʢʘ, ʟʦʣʘ ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ, ʤʝʜʴ ʠ ʩʝʨʘ ʩʦʜʝʨʞʘʱʠʝ 

ʧʨʝʧʘʨʘʪʳ, ʙʠʦʬʫʥʛʠʮʠʜʘ ʠ ʜʨʫʛʠʝ ʧʨʝʧʘʨʘʪʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺʩʝ ʵʪʠ ʦʩʦʙʳʝ ʧʨʘʢ-

ʪʠʢʠ, ʩʦʭʨʘʥʷʶʪ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʩʨʦʢ ʧʣʦʜʦʨʦʜʥʦʩʪʠ ʧʦʯʚʳ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʚʠʥʦʛʨʘʜʥʠʢʦʚ, ʧʨʝʜʦʪ-

ʚʨʘʱʘʶʪ ʨʘʟʤʥʦʞʝʥʠʝ ʚʨʝʜʠʪʝʣʝʡ ʠ ʨʦʩʪ ʟʘʙʦʣʝʚʘʥʠʡ.  

çʆʨʛʘʥʠʯʝʩʢʦʝ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ ï ʵʪʦ ʮʝʣʦʩʪʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʢʦʪʦʨʘʷ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʜʦʨʦʚʴʶ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʝ ʮʠʢʣʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ. ʕʪʦ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʜʝʣʘʝʪ ʫʧʦʨ ʥʘ ʧʨʘʢʪʠʢʫ 

ʫʧʨʘʚʣʝʥʠʷ, ʘ ʥʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʝʰʥʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, 

ʯʪʦ ʢʦʥʢʨʝʪʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʪʨʝʙʫʶʪ ʩʦʙʩʪʚʝʥʥʳʭ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʩʚʦʝʤʫ ʨʝʛʠʦʥʫ ʩʠʩ-

ʪʝʤ. ʊʦ ʝʩʪʴ ʜʣʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʤʩʷ, ʥʘʧʨʠʤʝʨ, ʥʘ ʚʳʨʘʱʠʚʘʥʠʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʨʪʦʚ, ʚʘʞʥʘ ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʢʘʢ ʪʘʢʦʚʘʷ, ʘ 

ʝʝ ʩʚʷʟʴ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʫʥʠʢʘʣʴʥʳʝ ʙʠʦʜʠʥʘʤʠʯʝʩʢʠʝ ʚʠʥʘ ʤʝ-

ʩʪʥʦʩʪʠè [6, ʩ 295]. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʥʦʛʨʘʜʘ ʥʝ ʵʬʬʝʢʪʠʚʥʘ ʥʘ ʜʦʣʛʦ-

ʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. ʇʦʣʫʯʘʝʤʳʡ ʫʨʦʞʘʡ ʩ ʛʦʜʘʤʠ ʥʘʯʠʥʘʝʪ ʩʥʠʞʘʪʴʩʷ ʠʟ-ʟʘ ʧʝʨʝʫʪʦʤʣʝʥʥʦʩʪʠ 

ʧʦʯʚ ʦʪ ʤʥʦʛʦʨʘʟʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʣʘʥʪʘʞʝʤ, ʛʣʫʙʦʢʦʡ ʢʫʣʴʪʠʚʘʮʠʝʡ, ʙʦʨʦʥʦʚʘʥʠʝʤ ʠ ʪ.ʜ. ɺʜʦʙʘʚʦʢ, 

ʜʣ̫ ʧʦʚʳʰʝʥʠʷ ʩʥʠʟʠʚʰʝʡʩʷ ʫʨʦʞʘʡʥʦʩʪʠ, ʚ ʧʦʯʚʫ ʚʥʦʩʷʪ ʭʠʤʠʯʝʩʢʠʝ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʠ 

ʧʦʜʢʦʨʤʢʠ. ʇʦʩʣʝ ʯʝʛʦ, ʞʠʚʳʝ ʚʠʥʦʛʨʘʜʥʳʝ ʨʘʩʪʝʥʠʷ, ʚʳʥʫʞʜʝʥʳ, ʯʝʨʝʟ ʩʚʦʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʨʘʩ-

ʧʨʦʩʪʝʨʪʳʝ ʢʦʨʥʠ, ʧʦʛʣʦʱʘʶʪ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʚʦʜʳ, ʯʪʦʙʳ ʨʘʩʪʚʦʨʠʪʴ ʚʥʝʩʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝ-

ʤʝʥʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚʠʥʦʛʨʘʜʥʳʝ ʢʫʩʪʳ ʜʘʶʪ ʚ ʥʝʙʳʚʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠ ʨʘʟʤʝʨʘʭ ʫʨʦʞʘʡ, ʦʜʥʘʢʦ 

ʢʘʯʝʩʪʚʦ ʵʪʠʭ ʷʛʦʜ ʟʘʤʝʪʥʦ ʧʘʜʘʝʪ, ʩʪʘʥʦʚʷʩʴ ʚʦʜʷʥʠʩʪʳʤʠ ʠ ʙʦʣʝʝ ʙʝʟʚʢʫʩʥʳʤʠ. ɸ ʩʘʤʠ ʧʦʙʝʛʠ ʠ 

ʨʫʢʘʚʘ ʩʪʘʥʦʚʷʪʩʷ ʚʷʣʳʤʠ ʠ ʙʝʟʞʠʟʥʝʥʥʳʤʠ, ʪ.ʢ. ʚʦ ʚʧʠʪʳʚʘʝʤʦʡ ʚʦʜʝ ʪʦʞʝ ʨʘʟʙʘʚʣʝʥʳ ʜʦʟʳ ʫʜʦʙ-
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ʨʝʥʠʡ. ʊʘʢʠʝ ʢʫʩʪʳ, ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ. ɸ ʩ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʘ ʧʣʘʥʪʘ-

ʮʠʠ, ʥʝʠʟʙʝʞʥʦ ʧʨʠʤʝʥʷʶʪ ʷʜʳ ʦʧʨʳʩʢʠʚʘʥʠʷ. ʇʦʜʦʙʥʳʡ çʫʭʦʜè ʟʘ ʚʠʥʦʛʨʘʜʥʠʢʘʤʠ ʥʝʵʢʦʣʦʛʠʯʝʥ ʠ 

ʥʝʜʦʣʛʦʚʝʯʝʥ.  

ʆʩʦʙʝʥʥʦʩʪʴ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ï ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʛʨʫʙʳʭ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʣʦʜʦʨʦʜʠʠ, ʫʯʠʪʳʚʘʷ ʝʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʧʦ-

ʚʪʦʨʝʥʠʝ ʥʘʪʫʨʘʣʴʥʦʡ ʧʠʱʝʚʦʡ ʮʝʧʠ. ɺʘʞʥʦ ʩʦʭʨʘʥʷʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʛʨʫʥʪʘ. ɸ ʪʘʢʞʝ ʦʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʟʘʚʠʩʠʪ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʥʦʛʨʘʜʥʠʢʘ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʝʛʠʦʥʝ. ɺ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʤʝʞʜʫʨʷʜʠʷ ʧʨʦʝʢʪʠʨʫʶʪ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ ʰʠʨʝ, ʯʝʤ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ. ɼʝʣʘʝʪʩʷ 

ʵʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʫʚʘʝʤʦʩʪʴ ʨʷʜʦʚ ʠ ʧʦʟʚʦʣʠʪʴ ʚʝʪʨʫ ʣʫʯʰʝ ʩʜʫʚʘʪʴ ʚʨʝʜʦʥʦʩʥʳʭ 

ʥʘʩʝʢʦʤʳʭ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʨʠʙʢʦʚʳʭ ʙʦʣʝʟʥʝʡ ʥʘ ʢʫʩʪʘʭ [2]. 

ɿʘʱʠʪʘ ʨʘʩʪʝʥʠʡ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʚʠʥʦʛʨʘʜʘʨʩʪʚʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʧʦʚʳʰʘʶʪ ʧʦʯʚʝʥʥʦʝ 

ʧʣʦʜʦʨʦʜʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʠʥʦʛʨʘʜʥʳʭ ʨʘʩʪʝʥʠʡ. 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʝʝ ʟʘʱʠʪʳ ʦʪ ʩʦʨʥʷʢʦʚ, ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʟʘ-

ʣʫʞʝʥʠʝ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ ʚʳʩʝʠʚʘʪʴ ʪʨʘʚʳ ʚ ʤʝʞʜʫʨʷʜʴʷʭ ʚʠʥʦʛʨʘʜʥʠʢʦʚ. ɼʘʥʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʩʧʦʩʦʙ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʩʨʝʜʳ ʜʣʷ ʨʦʩʪʘ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʥʘʩʘʞʜʝʥʠʡ. ʇʦʜ 

ʧʣʦʪʥʳʤ ʪʨʘʚʷʥʳʤ ʧʦʢʨʦʚʦʤ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʘʣʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʧʠʪʘʥʠʷ ʠ ʘʟʦʪʘ, ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʠ ʚʦʟʜʫʰʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʫʣʫʯʰʘʝʪʩʷ 

ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ, ʬʦʨʤʠʨʫʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ ʠ ʧʨʦʜʫʢʪʠʚʥʳʡ ʘʤʧʝʣʦʮʝʥʦʟ.  

ɺ ʩʠʩʪʝʤʝ ʵʢʦʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʰʠʨʦʢʦ ʧʨʘʢʪʠʢʫʝʪʩʷ ʤʫʣʴʯʠʨʦʚʘʥʠʝ ʧʦʯʚʳ. ɺ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʦ-

ʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʜʣʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʢʦʨʥʝʚʦʛʦ ʧʠʪʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʥʝʦʙʭʦʜʠʤʦ 

ʝʱʝ ʚ ʥʘʯʘʣʝ ʩʝʟʦʥʘ ʧʦʚʳʩʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʯʚʳ. ʕʪʦ ʦʪʯʘʩʪʠ ʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʙʠʣʴʥʦʛʦ 

ʤʫʣʴʯʠʨʦʚʘʥʠʷ.  

ʄʫʣʴʯʠʨʦʚʘʥʠʝ ï ʵʪʦ ʩʧʦʩʦʙ ʫʢʨʳʪʠʷ ʢʦʨʥʝʡ ʚʠʥʦʛʨʘʜʘ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʦʩʪʘʪʢʘʤʠ (ʣʠʩʪʴʷ, 

ʭʚʦʷ, ʦʧʠʣʢʠ, ʩʝʥʦ, ʜʨʝʚʝʩʥʘʷ ʢʦʨʘ ʠ ʪ.ʧ.), ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʭ ʫʚʷʜʘʥʠʷ ʣʝʪʦʤ ʠ ʧʨʦʤʝʨʟʘʥʠʷ ʚ 

ʟʠʤʥʝʝ ʚʨʝʤʷ ʛʦʜʘ. ɼʣʷ ʠʤʠʪʘʮʠʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʤʫʣʴʯʫ ʩʣʝʜʫʝʪ ʚʥʦʩʠʪʴ ʠ ʦʩʝ-

ʥʴʶ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʧʫʪʝʤ ʨʘʟʣʦʞʝʥʠʷ ʤʫʣʴʯʠ ʤʠʢʨʦʙʘʤʠ, ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ, ʧʨʠʨʦʜ-

ʥʳʤ ʫʜʦʙʨʝʥʠʝʤ, ʜʣʷ ʚʠʥʦʛʨʘʜʥʳʭ ʢʫʩʪʦʚ. ɺʳʧʦʣʥʷʷ ʜʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʧʨʝʢʨʘʱʘʝʪʩʷ ʨʦʩʪ ʩʦʨʥʷ-

ʢʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʠ ʩʦʟʜʘʝʪʩʷ ʮʝʣʘʷ ʵʢʦʩʠʩʪʝʤʘ 

ʩʦ ʩʚʦʝʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʝʡ, ʢʦʪʦʨʘʷ ʧʝʨʝʭʦʜʠʪ ʚ ʧʦʯʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ, ʘ ʟʘʪʝʤ ʜʘʝʪ ʫʨʦʞʘʡ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʣʫʞʝʥʠʶ ʠ ʤʫʣʴʯʠʨʦʚʘʥʠʶ ʦʯʝʥʴ ʭʦʨʦʰʦ ʩʦʯʝʪʘʶʪʩʷ ʩ ʚʠʥʦʛʨʘʜʥʠʢʘʤʠ. 

ʉʢʦʰʝʥʥʘʷ ʪʨʘʚʘ ʚ ʤʝʞʜʫʨʷʜʴʷʭ, ʚʤʝʩʪʝ ʩ ʩʦʨʥʷʢʘʤʠ ʠ ʦʙʨʝʟʢʘʤʠ ʢʫʩʪʦʚ ʦʪ ʧʘʩʳʥʢʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʚ ʤʫʣʴʯʠʨʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ [7]. 

çɺ ʮʝʣʦʤ, ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʥʝʩʦʤʥʝʥʥʳʭ ʜʦʩʪʦʠʥʩʪʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦʤ:  

- ʧʦʜʜʝʨʞʘʥʠʝ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʥʜʠʮʠʡ ʝʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ;  

- ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʪʨʘʩʣʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ;  

- çʩʦʪʨʫʜʥʠʯʝʩʪʚʦè ʩ ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʘ ʥʝ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʥʘʜ ʥʠʤʠ; 

 - ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ;  

- ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʩʦʟʜʘʥʠʝ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ;  

- ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʠ ʚʠʥʦʛʨʘʜʘè [6]. 

ʂʘʩʘʷʩʴ ʪʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʥʫʞʥʦ ʦʙʦʟʥʘʯʠʪʴ, 

ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ, ʚ ʥʝʟʘʚʠʩʠʤʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʢʘʟʘʣʠʩʴ ʨʘʟʥʳʤʠ, ʤʥʝʥʠʷ 

ʫʯʝʥʳʭ, ʪʘʢʞʝ ʨʘʟʜʝʣʠʣʠʩʴ.  

ʅʘʧʨʠʤʝʨ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʘʣʠ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʂʦʨʥʫ-

ʵʣʴʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʉʐɸ. ʀʭ ʦʧʳʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚʳʨʘʱʠʚʘʥʠʷ ʦʪʣʠʯʘʶʪʩʷ 

 ʥʘ 5% ʦʪ ʫʨʦʞʘʡʥʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʜʘ ʝʱʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʯʪʦ ʩʦ-

ʭʨʘʥʷʝʪ ʧʦʯʚʫ ʦʪ ʥʘʢʦʧʣʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʠ ʫʤʝʥʴʰʘʝʪ ʠʟʜʝʨʞʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʦʛʣʘʩʥʦ ʘʤʝʨʠʢʘʥ-

ʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʦʨʛʘʥʠʯʝʩʢʦʤ ʟʝʤʣʝʜʝʣʠʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 95-100% ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ. 

ʀʥʪʝʨʝʩʥʳʡ ʦʧʳʪ ʧʨʦʚʝʣʠ ʠ ʚ ʐʚʝʡʮʘʨʠʠ, ʪʘʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ 

ʚ ʚʠʥʦʛʨʘʜʥʠʢ, ʩʦʢʨʘʪʠʣʠ ʥʘ 50%, ʘ ʥʘ ʧʝʩʪʠʮʠʜʳ ʥʘ 97%. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʪʦʛʦʚʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʜʘʥ-

ʥʦʤ ʦʧʳʪʝ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 20%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ ʯʪʦ ʙʳʣʦ.  

ʊʘʢ ʞʝ ʝʩʪʴ ʟʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʩʭʦʞʫʶ ʚʳʨʫʯʢʫ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢ-

ʮʠʠ ʢʘʢ ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʚʠʥʦʛʨʘʜʘʨʩʪʚʝ. ʆʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʚ ʵʢʦʣʦ-
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ʛʠʯʝʩʢʦʤ ʤʝʪʦʜʝ ʚʳʨʘʱʠʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ, ʠʟ ʨʘʩʯʝʪʦʚ ʠʩʢʣʶʯʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʫʜʦʙʨʝʥʠʷ ʠ ʧʦʜʦʙʥʫʶ 

ʭʠʤʠʶ, ʦʜʥʘʢʦ ʚʦʟʨʘʩʪʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʨʘʙʦʯʫʶ, ʞʠʚʫʶ ʩʠʣʫ, ʢʦʪʦʨʘʷ ʠ ʩʦʜʝʨʞʠʪ ʦʨʛʘʥʠʯʝʩʢʫʶ ʧʣʘʥ-

ʪʘʮʠʶ. ɺʜʦʙʘʚʦʢ ʦʨʛʘʥʠʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷ ʥʘ ʨʳʥʢʝ ʧʨʦʜʘʝʪʩʷ ʟʘ ʙʦʣʴʰʫʶ ʮʝʥʫ, ʯʝʤ ʦʙʳʯʥʘʷ.  

ʈʝʟʶʤʠʨʫʷ ʚʳʰʝʧʨʝʜʩʪʘʚʣʝʥʥʦʝ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ ʪʘʢʦʝ ʞʝ ʧʨʠʙʳʣʴʥʦʝ ʜʝʣʦ, ʢʘʢ 

ʠ ʪʨʘʜʠʮʠʦʥʥʦʝ. ʄʦʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʥʦ ʜʘʝʪ ʥʝ ʤʝʥʴʰʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ʅʦ, ʚʜʦʙʘʚʦʢ 

ʧʦʣʝʟʥʦʩʪʴ ʠʣʠ ʥʘ ʢʨʘʡʥʠʡ ʩʣʫʯʘʡ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʣʶʜʝʡ ʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʙʝʩʩʧʦʨʥʦ, ʥʘ-

ʙʣʶʜʘʝʪʩʷ ʚ ʚʦʟʜʝʣʳʚʘʥʠʠ ʵʢʦʚʠʥʦʛʨʘʜʥʠʢʦʚ ʚ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ [6]. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʨʦʩʩʠʡʩʢʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʩʫʙʩʠʜʠʡ ʠ ʣʴʛʦʪʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʚʠʜʳ ʩʫʙʩʠʜʠʡ ʧʦ ʦʪʨʘʩʣʷʤ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 2022 ʛʦʜʫ (ʪʘʙʣ.1), ʠ ʦʪʜʝʣʴʥʦ ʧʨʦʛʨʘʤʤʳ ʩʫʙʩʠʜʠʡ ʜʣʷ ʬʝʨʤʝʨʦʚ (ʪʘʙʣ. 2).  

 

ʊʘʙʣʠʮʘ 1 ï ɺʠʜʳ ʩʫʙʩʠʜʠʡ ʥʘ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʚ 2022 ʛʦʜʫ [1] 

ʆʪʨʘʩʣʴ ʎʝʣʴ ʆʙʲʝʤ ʩʫʙʩʠʜʠʡ ʋʩʣʦʚʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʈʘʩʪʝʥʠʝʚʦʜʩʪʚʦ 

1. ʇʦʢʫʧʢʘ ʵʣʠʪʥʳʭ ʩʝʤʷʥ 
ʇʦ ʩʪʘʚʢʝ ʥʘ 1 ʛʘ 

ʧʦʩʝʚʥʦʡ ʧʣʦ-

ʱʘʜʠ 

ʅʘʣʠʯʠʝ ʩʝʤʷʥ ʚ ɻʦʩʨʝʝʩʪʨʝ ʩʝ-

ʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ 

2. ʇʦʜʜʝʨʞʢʘ ʚʳʨʘʱʠʚʘ-

ʥʠʷ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʤʷʥ ʠ ʩʦʨʪʦʚ ʠʟ 

ɻʦʩʨʝʝʩʪʨʘ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩ-

ʪʠʞʝʥʠʡ ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ 

3. ʇʨʠʦʙʨʝʪʝʥʠʝ ʬʦʩʬʦʨ-

ʩʦʜʝʨʞʘʱʠʭ ʫʜʦʙʨʝʥʠʡ 
ɼʦ 30% ʟʘʪʨʘʪ 

ɺʥʝʩʝʥʠʝ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʭ 

ʫʜʦʙʨʝʥʠʡ 

4. ʄʝʨʦʧʨʠʷʪʠʷ ʚ ʦʙʣʘʩʪʠ 

ʤʝʣʠʦʨʘʮʠʠ 

ʇʦ ʩʪʘʚʢʝ ʄʠʥ-

ʩʝʣʴʭʦʟʘ 
ʅʘʣʠʯʠʝ ʧʨʦʝʢʪʦʚ ʤʝʣʠʦʨʘʮʠʠ 

ʇʣʦʜʦʚʦʜʩʪʚʦ 

ʇʦʢʫʧʢʘ ʩʘʞʝʥʮʝʚ, ʫʩʪʘ-

ʥʦʚʢʘ ʰʧʘʣʝʨ ʠ ʩʠʩʪʝʤ 

ʦʨʦʰʝʥʠʷ 

ʇʦ ʩʪʘʚʢʝ ʥʘ 1 ʛʘ 

ʧʣʦʱʘʜʠ ʩʘʜʘ 

ʅʘʣʠʯʠʝ ʧʨʦʝʢʪʘ ʥʘ ʟʘʢʣʘʜʢʫ 

ʩʘʜʘ 

ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ 

ʇʦʢʫʧʢʘ ʧʣʝʤʝʥʥʦʛʦ ʤʘ-

ʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ 

ʇʦ ʩʪʘʚʢʝ ʥʘ 1 ʢʛ 

ʞʠʚʦʛʦ ʚʝʩʘ 

ʇʨʠʦʙʨʝʪʝʥʥʳʡ ʩʢʦʪ ʟʘʧʨʝʱʝʥʦ 

ʦʪʯʫʞʜʘʪʴ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʩ 

ʤʦʤʝʥʪʘ ʧʦʢʫʧʢʠ 

ʇʦʜʜʝʨʞʢʘ ʤʘʪʦʯʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʢʦʟ ʠ ʦʚʝʮ 

ʉʦʭʨʘʥʝʥʠʝ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʚ 

ʪʝʯʝʥʠʝ ʛʦʜʘ 

3. ʈʘʟʚʠʪʠʝ ʤʷʩʥʦʛʦ ʞʠ-

ʚʦʪʥʦʚʦʜʩʪʚʘ 

ʇʦ ʩʪʘʚʢʝ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʄʠʥ-

ʩʝʣʴʭʦʟʦʤ, ʥʘ 1 ʛʦʣʦʚʫ 

4. ɺʦʟʤʝʱʝʥʠʝ ʯʘʩʪʠ ʟʘ-

ʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʷ-

ʩʘ ʂʈʉ 

ʈʝʘʣʠʟʘʮʠʷ ʤʷʩʘ ʥʘ ʤʝʩʪʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ 

ɺʝʩ 1 ʛʦʣʦʚʳ ï ʥʝ ʤʝʥʝʝ 400 ʢʛ 

5. ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ 

ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʡ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʇʦ ʩʪʘʚʢʝ ʥʘ 1 ʢʛ 

ʤʦʣʦʢʘ 

ʋʚʝʣʠʯʝʥʠʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ 

6. ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ 

ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʇʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ï ʥʝ ʤʝʥʝʝ 8 ʪ ʚ 

ʛʦʜ 

7. ʂʦʨʤʘ ʜʣʷ ʂʈʉ 
ʇʦ ʩʪʘʚʢʝ ʥʘ 1 

ʪʦʥʥʫ ʢʦʨʤʦʚ 

ʋʚʝʣʠʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʨʤʦ-

ʚʦʡ ʙʘʟʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳ-

ʜʫʱʠʤ ʛʦʜʦʤ 

8. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʩʪʨʘʭʦʚʘʥʠʝ 

ʈʘʟʤʝʨ ʩʫʙʩʠʜʠʠ ʠ ʫʩʣʦʚʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʪʚʝʨ-

ʞʜʘʝʪ ʄʠʥʩʝʣʴʭʦʟ 

9. ʇʦʢʫʧʢʘ ʩʝʣʴʭʦʟʪʝʭʥʠ-

ʢʠ 

20% ʦʪ ʩʪʦʠʤʦ-

ʩʪʠ ʪʝʭʥʠʢʠ 

ʇʦʛʦʣʦʚʴʝ ʩʢʦʪʘ: 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ï ʤʠʥʠʤʫʤ 500 

ʛʦʣʦʚ ʤʷʩʥʦʛʦ ʠʣʠ 200 ʛʦʣʦʚ ʤʦ-

ʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʣʠʙʦ 1000 

ʛʦʣʦʚ ʦʚʝʮ ʠʣʠ ʢʦʟ; 

ʀʇ ʠʣʠ ʬʝʨʤʝʨ ï ʥʝ ʤʝʥʝʝ 100 

ʛʦʣʦʚ ʤʷʩʥʦʛʦ ʠʣʠ 50 ʛʦʣʦʚ ʤʦ-

ʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʣʠʙʦ 50 

ʛʦʣʦʚ ʢʦʟ ʠʣʠ ʦʚʝʮ 

10. ʇʨʠʦʙʨʝʪʝʥʠʝ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʠ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ 

30% ʦʪ ʬʘʢʪʠʯʝ-

ʩʢʠʭ ʟʘʪʨʘʪ 

ʉʦʭʨʘʥʝʥʠʝ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲ-

ʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʤʠʥʫʚʰʠʤ ʧʝʨʠʦʜʦʤ ɿʘʧʨʝʱʝ-

ʥʦ ʦʪʯʫʞʜʘʪʴ ʧʨʠʦʙʨʝʪʝʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ 
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ʊʘʙʣʠʮʘ 2 ï ʇʨʦʛʨʘʤʤʳ ʩʫʙʩʠʜʠʡ ʜʣʷ ʬʝʨʤʝʨʦʚ ʚ 2022 ʛʦʜʫ [1] 

ʇʨʦʛʨʘʤʤʘ 
ʎʝʣʴ ʧʨʦ-

ʛʨʘʤʤʳ 

ʈʘʟʤʝʨ ʩʫʙ-

ʩʠʜʠʠ 

ʅʘʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʠ-

ʨʦʚʘʥʠʷ 
ʊʨʝʙʦʚʘʥʠʷ 

ʅʘʯʠʥʘʶʱʠʡ 

ʬʝʨʤʝʨ 

ʇʦʜʜʝʨʞʢʘ 

ʥʘʯʠʥʘʶʱʠʭ 

ʩʝʣʴʭʦʟʧʨʦʠʟ-

ʚʦʜʠʪʝʣʝʡ 

ɼʦ 1,5 ʤʣʥ. 

ʨʫʙ. 

ʇʨʠʦʙʨʝʪʝʥʠʝ ʫʯʘʩʪʢʦʚ 

ʩʝʣʴʭʦʟʥʘʟʥʘʯʝʥʠʷ, ʪʝʭ-

ʥʠʢʠ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʞʠ-

ʚʦʪʥʳʭ, ʫʜʦʙʨʝʥʠʡ, ʩʝ-

ʤʷʥ, ʩʘʞʝʥʮʝʚ. ʈʘʟʨʘʙʦʪ-

ʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʣʠ ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʶ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʠ-

ʦʙʨʝʪʝʥʠʝ, ʨʝʤʦʥʪ ʠʣʠ 

ʨʝʛʠʩʪʨʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺʦʟʨʘʩʪ ï ʦʪ 19 ʜʦ 58 ʣʝʪ 

ʆʧʳʪ ʨʘʙʦʪʳ ʚ ʘʛʨʘʨʥʦʤ 

ʩʝʢʪʦʨʝ ï ʥʝ ʤʝʥʝʝ 2 ʣʝʪ 

ʈʝʛʠʩʪʨʘʮʠʷ ʚ ʢʘʯʝʩʪʚʝ ʀʇ 

ɺʳʩʰʝʝ ʠʣʠ ʩʨʝʜʥʝʝ-

ʩʧʝʮʠʘʣʴʥʦʝ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʅʘʣʠʯʠʝ ʙʠʟʥʝʩ-ʧʣʘʥʘ 

ʉʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ï 

ʤʠʥʠʤʫʤ 10% ʦʪ ʩʫʤʤʳ 

ʙʠʟʥʝʩ-ʧʣʘʥʘ, ʥʝ ʤʝʥʝʝ 

100000 ʨʫʙ. 

ʉʝʤʝʡʥʘʷ ʞʠʚʦʪ-

ʥʦʚʦʜʯʝʩʢʘʷ ʬʝʨʤʘ 

ʇʦʜʜʝʨʞʢʘ 

ʩʝʤʝʡʥʦʛʦ 

ʙʠʟʥʝʩʘ ʈʘʟʚʠ-

ʪʠʝ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ 

ɼʦ 60% ʦʪ 

ʩʫʤʤʳ ʟʘ-

ʪʨʘʪ, ʤʘʢʩʠ-

ʤʫʤ ï 30 ʤʣʥ. 

ʨʫʙ. 

ʇʦʢʫʧʢʘ ʩ/ʭ ʞʠʚʦʪʥʳʭ, 

ʧʪʠʮʳ, ʨʳʙʳ. ʈʘʟʨʘʙʦʪʢʘ 

ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ, ʤʦʜʝʨ-

ʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʦʙʲʝʢʪʦʚ ʇʨʠʦʙʨʝ-

ʪʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ, ʘʚʪʦ-

ʥʦʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʣʝʢʪʨʦ-, ʚʦʜʦ- ʠ ʛʘʟʦ-

ʩʥʘʙʞʝʥʠʷ. 

ʇʝʨʠʦʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʥʝ 

ʤʝʥʝʝ 1 ʛʦʜʘ ʅʘʣʠʯʠʝ ʩʪʘ-

ʪʫʩʘ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ʉʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ïʥʝ 

ʤʝʥʝʝ 40% ʦʪ ʩʫʤʤʳ ʟʘ-

ʪʨʘʪ 

ʈʘʟʚʠʪʠʝ ʂʌʍ 

ʇʦʤʦʱʴ ʥʘʯʠ-

ʥʘʶʱʠʤ ʬʝʨ-

ʤʝʨʘʤ 

ɼʦ 300 ʪʳʩ. 

ʨʫʙ.ï ʪʦʯʥʳʡ 

ʨʘʟʤʝʨ ʩʫʙ-

ʩʠʜʠʠ ʟʘʚʠ-

ʩʠʪ ʦʪ ʨʝʛʠʦ-

ʥʘ, ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʭ ʫʩʣʦ-

ʚʠʡ, ʫʱʝʨʙʘ 

ʦʪ ʩʘʥʢʮʠʡ 

ʇʨʠʦʙʨʝʪʝʥʠʝ ʠʣʠ ʨʝ-

ʤʦʥʪ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ 

ʇʨʦʚʝʜʝʥʠʝ ʢʦʤʤʫʥʠʢʘ-

ʮʠʡ ʇʦʢʫʧʢʘ ʩʝʣʴʭʦʟʪʝʭ-

ʥʠʢʠ, ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʅʘʣʠʯʠʝ ʙʠʟʥʝʩ-ʧʣʘʥʘ 

ʆʙʦʩʥʦʚʘʥʠʝ ʟʘʪʨʘʪ 

 

ʉʦʜʝʨʞʘʪʝʣʴ ʣʠʯʥʦʛʦ ʧʦʜʩʦʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʩʣʫʯʘʝ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʟʘʥʷʪʦʛʦ, 

ʪʘʢʞʝ ʠʤʝʣ ʚʦʟʤʦʞʥʦʩʪʴ ʚ 2022 ʛʦʜʫ ʧʦʣʫʯʠʪʴ ʩʫʙʩʠʜʠʠ ʥʘ ʧʦʢʨʳʪʠʝ ʯʘʩʪʠ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʦʚʦʱʝʡ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ, ʚ ʪ. ʯ. ʢʘʨʪʦʬʝʣʷ, ʥʘ ʨʘʟʚʠʪʠʝ ʤʷʩʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ, ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦ-

ʣʦʢʘ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʘʟʚʝʜʝʥʠʝ ʦʚʝʮ ʠ ʢʦʟ. ʉʫʙʩʠʜʠʠ ʚʳʜʝʣʷʣʠʩʴ ʚ ʧʦʨʷʜʢʝ ʦʯʝʨʝʜʥʦʩʪʠ ʚ 

ʨʘʟʤʝʨʝ, ʦʧʨʝʜʝʣʷʝʤʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʛʠʦʥʦʤ. 

 

ʊʘʙʣʠʮʘ 3 ï ʃʴʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʘʛʨʦʙʠʟʥʝʩʘ ʈʦʩʩʠʠ [1] 
ˉ 

ʧ/ʧ 
ɺʠʜʳ ʢʨʝʜʠʪʦʚ 

ʉʨʦʢ  

ʢʨʝʜʠʪʦʚʘʥʠʷ 

ʉʪʘʚʢʘ 

ʧʦ ʢʨʝʜʠʪʫ 

ʃʴʛʦʪʥʳʝ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʢʨʝʜʠʪʳ 

1 

ʇʨʠʦʙʨʝʪʝʥʠʝ ɻʉʄ, ʩʝʤʷʥ (ʢʨʦʤʝ ʵʣʠʪʥʳʭ), ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠ-

ʚʦʪʥʳʭ, ʨʳʙʦʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʨʤʦʚ, ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʩʳʨʴʷ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ, ʟʝʨʥʘ, ʤʫʢʠ ʠ ʜʨ. 

ʜʦ 1 ʛʦʜʘ ʦʪ 1 ʜʦ 5% 

ʃʴʛʦʪʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʢʨʝʜʠʪʳ 

2 ʇʨʠʦʙʨʝʪʝʥʠʝ ʪʝʭʥʠʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ 2 ʜʦ 5 ʣʝʪ ʦʪ 1 ʜʦ 5% 

3 
ʉʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫ-

ʞʝʥʠʝ ʦʚʦʱʝ-, ʢʘʨʪʦʬʝʣʝ-, ʠ ʧʣʦʜʦʭʨʘʥʠʣʠʱ 
ʦʪ 2 ʜʦ 8 ʣʝʪ ʦʪ 1 ʜʦ 5% 

4 ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʛʨʠʙʦʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʆʈʎ  ʦʪ 2 ʜʦ 8 ʣʝʪ ʦʪ 1 ʜʦ 5% 

4.1. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʪʝʧʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʣʦʜʦʦʚʦʱʥʦʡ ʠ 

ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʟʘʱʠʱʝʥʥʦʤ ʛʨʫʥʪʝ, ʩʘʣʘʪʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʨʷʥʳʭ 

ʪʨʘʚ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʛʠʜʨʦʧʦʥʠʨʦʚʘʥʠʷ 

ʦʪ 2 ʜʦ 12 ʣʝʪ ʦʪ 1 ʜʦ 5% 

5 
ʉʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʨʝʧʨʦʜʫʢʪʦʨʦʚ ʧʝʨʚʦʛʦ ʠ 

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 
ʦʪ 2 ʜʦ 12 ʣʝʪ ʦʪ 1 ʜʦ 5% 

6 
ʈʘʟʚʠʪʠʝ ʤʷʩʥʦʛʦ ʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʢʦʥʩʪ-

ʨʫʢʮʠʷ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʬʝʨʤ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʣʝʤʝʥʥʦʛʦ ʂʈʉ) 
ʦʪ 2 ʜʦ 12 ʣʝʪ ʦʪ 1 ʜʦ 5% 
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ʃʴʛʦʪʥʘʷ ʢʨʝʜʠʪʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʘʛʨʘʨʠʝʚ ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʚ 2017 ʛʦʜʫ. ʆʥʠ ʧʦʣʫʯʘʶʪ ʙʘʥ-

ʢʦʚʩʢʠʡ ʢʨʝʜʠʪ ʧʦ ʩʥʠʞʝʥʥʦʡ ʩʪʘʚʢʝ ʦʪ 1-5%, ʘ ʥʝʜʦʧʦʣʫʯʝʥʥʳʝ ʜʦʭʦʜʳ ʚ ʚʠʜʝ ʩʫʙʩʠʜʠʡ ʢʦʤʧʝʥʩʠ-

ʨʫʝʪʩʷ ʙʘʥʢʫ ʛʦʩʫʜʘʨʩʪʚʦʤ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 09.03.2022 ˉ 435-ʨ ʥʘ ʧʦʜʜʝʨʞʢʫ ʧʨʦ-

ʛʨʘʤʤʳ ʣʴʛʦʪʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ 2022 ʛʦʜʫ ʙʳʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʦ 

25 ʤʣʨʜ. ʨʫʙʣʝʡ [2].  

ɺ 2022 ʛʦʜʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 03.03 2022 ʛ. ˉ 280 ʩʝʣʴ-

ʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦʣʫʯʠʣʠ ʧʨʘʚʦ ʧʦʣʫʛʦʜʠʯʥʦʡ ʦʪʩʨʦʯʢʠ ʧʣʘʪʝʞʝʡ ʧʦ ʣʴʛʦʪʥʳʤ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ 

ʢʨʝʜʠʪʘʤ, ʩʨʦʢ ʜʦʛʦʚʦʨʦʚ ʧʦ ʢʦʪʦʨʳʤ ʠʩʪʝʢʘʣ ʚ 2022 ʛʦʜʫ. ʈʝʯʴ ʰʣʘ ʦ ʧʣʘʪʝʞʘʭ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʷʪʩʷ 

ʥʘ ʧʝʨʠʦʜ ʩ 1 ʤʘʨʪʘ ʧʦ 31 ʤʘʷ 2022 ʛʦʜʘ. ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʨʝʰʝʥʠʠ ʙʘʥʢʘ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʢʨʝ-

ʜʠʪʥʳʭ ʢʘʥʠʢʫʣ ʦʪʩʨʦʯʢʘ ʧʦ ʪʘʢʠʤ ʧʣʘʪʝʞʘʤ ʤʦʛʣʘ ʜʦʩʪʠʛʘʪʴ 6 ʤʝʩʷʮʝʚ. ɼʣʷ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʣʴʛʦʪ-

ʥʳʭ ʟʘʡʤʦʚ, ʩʨʦʢ ʜʦʛʦʚʦʨʦʚ ʧʦ ʢʦʪʦʨʳʤ ʪʦʞʝ ʠʩʪʝʢʘʣ ʚ 2022 ʛʦʜʫ, ʙʳʣʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʣʦʥʛʘʮʠʠ ʩʨʦʢʘ ʢʨʝʜʠʪʘ ʝʱʝ ʥʘ 1 ʛʦʜ [3].  

ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʦ ʤʝʭʘʥʠʟʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 2023 ʛʦʜʫ. ɿʘʤʝʩʪʠʪʝʣʴ ʄʠʥʠʩʪʨʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɽʣʝʥʘ ʌʘʩʪʦʚʘ ʥʘ ʝʞʝ-

ʛʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʢʦʤʧʘʥʠʡ ɸʇʂ ʠ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʝʡ çɸʛʨʦʪʨʝʥʜʳ ʈʦʩʩʠʠ 

2022-2023è ʩʦʦʙʱʠʣʘ, ʯʪʦ ʧʦʜʜʝʨʞʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʢʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʦʣʴ-

ʢʦ ʚ ʨʘʤʢʘʭ ʩʪʠʤʫʣʠʨʫʶʱʝʡ ʩʫʙʩʠʜʠʠ, ʧʨʠ ʵʪʦʤ ʝʝ ʩʦʚʦʢʫʧʥʳʡ ʦʙʲʝʤ ʚ 2023 ʛʦʜʫ ʫʚʝʣʠʯʝʥ ʙʦʣʝʝ 

ʯʝʤ ʥʘ 2,7 ʤʣʨʜ. ʨʫʙʣʝʡ. ʉ 2023 ʛʦʜʘ ʧʦʜʜʝʨʞʢʘ ʦʚʦʱʝʚʦʜʩʪʚʘ ʚʳʥʝʩʝʥʘ ʠʟ ʚʩʝʭ ʪʝʢʫʱʠʭ ʩʫʙʩʠʜʠʡ ʚ 

ʦʪʜʝʣʴʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ ʩ ʦʙʲʝʤʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 5 ʤʣʨʜ. ʨʫʙʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʦʤʧʝʥʩʠ-

ʨʫʶʱʝʡ ʩʫʙʩʠʜʠʠ ʫʧʨʦʱʝʥ ʨʘʩʯʝʪ ʣʠʤʠʪʦʚ ʥʘ ʩʪʨʘʭʦʚʘʥʠʝ. ɺʚʝʜʝʥʘ ʥʦʚʘʷ ʩʫʙʩʠʜʠʷ ï ʥʘ 1 ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʝ ʩʪʘʨʰʝ 24 ʤʝʩʷʮʝʚ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʫʙʦʡ, ʠ ʫʪʦʯʥʝʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦ ʧʨʠʦʙʨʝʪʝʥʠʶ ʧʣʝʤʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ. ʇʨʘʚʠʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʫʙʩʠʜʠʡ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʯʘʩʪʠ 

ʧʨʷʤʳʭ ʧʦʥʝʩʝʥʥʳʭ ʟʘʪʨʘʪ ʜʦʧʦʣʥʝʥʳ ʜʚʫʤʷ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ï ʦʙʲʝʢʪʳ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʦʨʤʦʚ ʜʣʷ 

ʘʢʚʘʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ ʚʚʦʜ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʤʘʨʢʠʨʦʚʦʯʥʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʤʘʨʢʠʨʦʚʢʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ[4].  

ɹʳʣʦ ʪʘʢʞʝ ʩʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʩʫʙʩʠʜʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 10 

ʤʣʨ.ʜ ʨʫʙʣʝʡ. ɺʳʨʘʩʪʫʪ ʦʙʲʝʤʳ ʧʦʜʜʝʨʞʢʠ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʘʢ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ ʠ ʚʠʥʦʜʝʣʠʝ, ʟʘ-

ʢʣʘʜʢʘ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ, ʧʣʝʤʝʥʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʠ ʤʷʩʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ, ʩʝʣʴʩʢʠʡ ʪʫ-

ʨʠʟʤ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʩʩʠʡʩʢʠʝ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʠ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʤʦʱʠ. 
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ɼʣʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʭʨʦʪʦʨʥʦʡ ʬʨʝʟʳ ʥʝʦʙʭʦʜʠ-
ʤʦ ʦʙʝʩʧʝʯʠʪʴ ʜʠʥʘʤʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʨʘʱʘʶʱʠʭʩʷ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ 
ʦʪ ʚʨʘʱʘʶʱʠʭʩʷ ʫʟʣʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʶʪ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʦʧʦʨ ʚʘʣʦʚ ʠ, ʧʝʨʝʜʘʚʘʷʩʴ ʧʦ ʩʠʣʦʚʦʡ 
ʮʝʧʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʨʫʰʝʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʫʟʣʦʚ ʩʦʝʜʠʥʝʥʠʷ, ʪʘʢʞʝ ʨʘʟʨʫʰʘʶʪʩʷ ʠ ʩʘʤʠ ʚʨʘ-
ʱʘʶʱʠʝʩʷ ʜʝʪʘʣʠ [1,2]. 

ʅʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʢʠ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ ʢʦʥʩʪʨʫʢʮʠʠ 
ʜʚʫʭʨʦʪʦʨʥʦʡ ʬʨʝʟʳ. 

ʅʦʚʠʟʥʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʬʨʝʟʳ ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʘʪʝʥʪʦʤ ʈʌ ʥʘ ʧʦʣʝʟʥʫʶ 
ʤʦʜʝʣʴ [3].  

 ʉʪʘʙʠʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʟʦʥʝ ʧʨʠʩʪʚʦʣʴʥʦʛʦ ʢʨʫʛʘ ʦʙʝʩʧʝʯʠʚʘ-
ʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʥʝʦʪʨʳʚʥʦʩʪʠ ʦʪʙʦʡʥʳʭ ʢʦʣʝʩ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʰʪʘʤʙʘ ʜʝʨʝʚʘ, ʪʦʛʜʘ ʟʥʘʯʝ-
ʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʰʪʘʤʙʘ ʜʝʨʝʚʘ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-
ʮʝʩʩʘ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ ʥʫʣʷ (ὔ> 0)  [4] (ʨʠʩ.1).  

ʊʦʛʜʘ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʷ ʥʝʦʪʨʳʚʥʦʩʪʠ ʦʪʙʦʡʥʳʭ ʢʦʣʝʩ, ʟʥʘʯʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʰʪʘʤʙʘ 
ʜʝʨʝʚʘ ʜʦʣʞʥʦ ʣʝʞʘʪʴ ʚ ʧʨʝʜʝʣʘʭ: 

 
ὔάὭὲ ὔ ὔάὥὼ 

ʛʜʝ ὔάὭὲ ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʰʪʘʤʙʘ ʜʝʨʝʚʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʧʝʨʝʢʘʪʳʚʘʥʠʷ ʦʪʙʦʡʥʳʭ ʢʦʣʝʩ ʧʦ ʰʪʘʤʙʫ ʜʝʨʝʚʘ, ʅ; ὔάὥὼï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʨʝ-
ʘʢʮʠʠ ʰʪʘʤʙʘ ʜʝʨʝʚʘ. 
 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʙʦʡʥʳʭ ʢʦʣʝʩ ʩʦ ʰʪʘʤʙʦʤ ʜʝʨʝʚʘ 
 
 ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪʙʦʡʥʳʭ ʢʦʣʝʩ ʧʦ ʰʪʘʤʙʫ ʜʝʨʝʚʘ ʩʠʣʘ ʜʘʚʣʝʥʠʷ ὙὭ ʢʘʞʜʦʛʦ ʠʟ 

ʥʠʭ ʥʘ ʰʪʘʤʙ ʜʝʨʝʚʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʚʳ-
ʨʘʞʝʥʠʶ [4]: 

 

ὙὭ= ὖ+ ὝὭ                                                                           (1) 

ʛʜʝ P ï ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʩʦ ʩʪʦʨʦʥʳ ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦʚʦʨʦʪʥʦʛʦ ʨʳʯʘʛʘ, ʅ; ὝὭ- ʩʠʣʘ, ʜʝʡʩʪ-
ʚʫʶʱʘʷ ʩʦ ʩʪʦʨʦʥʳ ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦʚʦʨʦʪʥʦʡ ʧʣʘʥʢʠ, ʅ. 

 
ʉʠʣʘ ʜʘʚʣʝʥʠʷ ʈ, ʜʝʡʩʪʚʫʶʱʘʷ ʩʦ ʩʪʦʨʦʥʳ ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦʚʦʨʦʪʥʦʛʦ ʨʳʯʘʛʘ ɺɽ ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʠʟ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʤʦʤʝʥʪʦʚ ʩʠʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ɸ: 
 

ὖ=
Ὂʫʧʨ1

Ͻὰ1 sin‌

ὰ2
                                                                              (2) 

ʛʜʝ ὰ1 ï ʜʣʠʥʘ ʦʪʨʝʟʢʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʰʘʨʥʠʨʦʤ ʢʨʝʧʣʝʥʠʷ ʧʦʚʦʨʦʪʥʦʛʦ ʨʳʯʘʛʘ ʥʘ ʨʘʤʝ ʠ ʪʦʯʢʦʡ 
ʧʨʠʣʦʞʝʥʠʷ ʩʠʣʳ Ὂʫʧʨ1

, ʤ; Ŭ ï ʫʛʦʣ ʤʝʞʜʫ ʦʩʷʤʠ ʨʳʯʘʛʘ ɸɽ ʠ ʧʨʫʞʠʥʳ, ʛʨʘʜ;  

 ὰ2 ï ʜʣʠʥʘ ʟʚʝʥʘ ɸɺ, ʦʪʨʝʟʢʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʰʘʨʥʠʨʦʤ ʢʨʝʧʣʝʥʠʷ ʧʦʚʦʨʦʪʥʦʛʦ ʨʳʯʘʛʘ ʥʘ ʨʘʤʝ ʠ 
ʪʦʯʢʦʡ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣʳ P, ʤ; 

 
ʅʘ ʰʪʘʤʙ ʜʝʨʝʚʘ ʜʝʡʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʩʠʣʳ: ʩʠʣʳ ʜʘʚʣʝʥʠʷ Ὑ1, Ὑ2, ʥʦʨʤʘʣʴʥʳʝ ʨʝʘʢʮʠʠ 

ὔ1, ὔ2, ʩʠʣʳ ʩʮʝʧʣʝʥʠʷ Ὂʩʮ1 , Ὂʩʮ2 .  

ʆʙʱʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʤʝʭʘʥʠʟʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 
ʄʦʜʝʣʴ ʬʨʝʟʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʯʝʪʳ-

ʨʝʭ ʧʦʜʚʠʞʥʳʭ ʟʚʝʥʴʝʚ: 
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- ʟʚʝʥʦ 1 ʥʝʧʦʜʚʠʞʥʦ ʧʨʠʢʨʝʧʣʝʥʥʦʝ ʢ ʢʦʨʧʫʩʫ ʜʚʠʞʫʱʝʛʦʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʪʨʘʢʪʦʨʘ, ʤʦ-
ʞʝʪ ʩʦʚʝʨʰʘʪʴ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ (ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤ-
ʣʠ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ɸ; 

- ʟʚʝʥʦ 2 ʰʘʨʥʠʨʥʦ (ʚ ʪʦʯʢʝ ɺ) ʩʦʝʜʠʥʝʥʥʦʝ ʩʦ ʟʚʝʥʦʤ 1, ʩʦʚʝʨʰʘʝʪ ʚʤʝʩʪʝ ʩ ʥʠʤ ʧʦʩʪʫʧʘ-
ʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʠ ʚʨʘʱʘʪʝʣʴʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ɺ; 

- ʟʚʝʥʦ 3 ʰʘʨʥʠʨʥʦ (ʚ ʪʦʯʢʝ ʉ) ʩʦʝʜʠʥʝʥʥʦʝ ʩʦ ʟʚʝʥʦʤ 2, ʩʦʚʝʨʰʘʝʪ ʚʤʝʩʪʝ ʩ ʥʠʤ ʧʦʩʪʫʧʘ-
ʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʠ ʚʨʘʱʘʪʝʣʴʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ʉ.  

- ʟʚʝʥʦ 4 ʰʘʨʥʠʨʥʦ (ʚ ʪʦʯʢʝ ʉ') ʩʦʝʜʠʥʝʥʥʦʝ ʩʦ ʟʚʝʥʦʤ 2, ʩʦʚʝʨʰʘʝʪ ʚʤʝʩʪʝ ʩ ʥʠʤ ʧʦʩʪʫʧʘ-
ʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʠ ʚʨʘʱʘʪʝʣʴʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ʉ' . 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʜʚʫʭʨʦʪʦʨʥʦʡ ʬʨʝʟʳ. 

 
ʇʦʣʦʞʝʥʠʝ ʟʚʝʥʘ 3 ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʪʳʨʴʤʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʘʨʘʤʝʪ-

ʨʘʤʠ ï ʢʦʦʨʜʠʥʘʪʘʤʠ ʭ, j1, j2 ʠ j3.  
ɼʘʥʥʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʧʦʜʯʠʥʝʥʥʘʷ ʠʜʝʘʣʴʥʳʤ, ʫʜʝʨʞʠʚʘʶʱʠʤ ʠ ʛʦʣʦʥʦʤʥʳʤ ʩʚʷʟʷʤ, 

ʠʤʝʝʪ ʯʝʪʳʨʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʠ ʜʣʷ ʥʝʝ ʩʦʩʪʘʚʠʤ ʯʝʪʳʨʝ ʫʨʘʚʥʝʥʠʷ ʃʘʛʨʘʥʞʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ [4]: 
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ʛʜʝ XA, j1-3 ï ʦʙʦʙʱʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʩʠʩʪʝʤʳ; XA, ű
1 3 ï ʧʨʦʠʟʚʦʜʥʳʝ ʧʦ ʚʨʝʤʝʥʠ ʦʪ ʦʙʦʙʱʝʥʥʳʭ 

ʢʦʦʨʜʠʥʘʪ (ʦʙʦʙʱʝʥʥʳʝ ʩʢʦʨʦʩʪʠ); ʊ ï ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʩʠʩʪʝʤʳ, ʚʳʨʘʞʝʥʥʘʷ ʯʝʨʝʟ ʦʙʦʙʱʝʥ-
ʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʠ ʦʙʦʙʱʝʥʥʳʝ ʩʢʦʨʦʩʪʠ; Q, Q1-3 ï ʦʙʦʙʱʝʥʥʳʝ ʩʠʣʳ. 

 
ɺʳʨʘʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʦʣʫʯʠʤ ʚ ʬʦʨʤʝ ʫʨʘʚʥʝʥʠʡ ʃʘ-

ʛʨʘʥʞʘ II-ʛʦ ʨʦʜʘ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʯʝʪʳʨʴʤʷ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ, ʚ ʦʙʱʝʤ ʚʠʜʝ ʦʧʠʩʳ-
ʚʘʶʱʫʶ ʠʭ ʟʘʢʦʥ ʜʚʠʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʡ ʟʚʝʥʴʝʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʢʠ-
ʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ:  
Ὠ

Ὠὸ

‬Ὕ

‬ὢὃ

‬Ὕ

‬ὢὃ
= (ά1 + ά2 + ά3) Ͻὢὃ+ (ά2 + ά3)ϽὄὃϽ•1Ͻὧέί•1 •1

2ϽίὭὲ•1 + ά3Ͻʂ1 = Q (7) 

Ὠ

Ὠὸ

‬Ὕ

‬•1

‬Ὕ

‬•1
= (
ά1

12
+ ά2 + ά3) Ͻ•1Ͻὄὃ

2 + (ά2 + ά3)ϽὄὃϽὢὃϽὧέί•1 ὢὃϽ•1ϽίὭὲ•1 + ά3Ͻ

ʂ2 = Q1                                                                        (8) 
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Ὠ

Ὠὸ

‬Ὕ

‬•2

‬Ὕ

‬•2
= (ά2 + ά3) Ͻ•2Ͻὄὅ

2 + ά3Ͻʂ3 = Q2                                 (9)  

Ὠ

Ὠὸ

‬Ὕ

‬•3

‬Ὕ

‬•3
=
ά3ϽὅὈ

2Ͻű3

3
= Q3                                                (10)  

 
ʆʙʦʙʱʝʥʥʳʝ ʩʠʣʳ Q ʦʧʨʝʜʝʣʠʤ, ʟʘʜʘʚʘʷ ʚʦʟʤʦʞʥʳʝ ʠ ʥʝʟʘʚʠʩʠʤʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʵʣʝʤʝʥʪʘʨ-

ʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ŭqi ʧʦ ʢʘʞʜʦʡ ʢʦʦʨʜʠʥʘʪʝ ŭʭɸ, ŭű1, ŭű2, ŭű3. ʉʦʦʙʱʠʤ ʩʠʩʪʝʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 
ʵʣʝʤʝʥʪʘʨʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ŭʭɸÍ0 ʧʨʠ ŭűi = 0 ʠ ŭűi Í 0 ʧʨʠ ŭʭɸ=0 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʩʣʫʯʘʷʭ ʘ) ʠ b) 
ʧʨʠ ʢʦʥʪʘʢʪʝ ʦʪʙʦʡʥʦʛʦ ʢʦʣʝʩʘ ʩʦ ʰʪʘʤʙʦʤ ʜʝʨʝʚʘ N = R ʪ.ʝ. ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʦʙʱʝʥʥʳʭ 
ʩʠʣ Q ʠ Q1 ʨʘʚʥʳ ʥʦʨʤʘʣʴʥʦʤʫ ʜʘʚʣʝʥʠʶ (ʨʠʩ.3). 

 ɺ ʩʣʫʯʘʝ ʩ) ʧʨʠ ʢʦʥʪʘʢʪʝ ʦʪʙʦʡʥʦʛʦ ʢʦʣʝʩʘ ʩʦ ʰʪʘʤʙʦʤ ʜʝʨʝʚʘ N = R+ Fʫʧʨ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 
ʟʥʘʯʝʥʠʝ ʦʙʦʙʱʝʥʥʦʡ ʩʠʣʳ Q2= R+ Fʫʧʨ.  

 

  

  

ʈʠʩʫʥʦʢ 3 ï ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʦʙʦʙʱʝʥʥʳʭ ʩʠʣ Qi. 
 
Fʫʧʨ = ʉĿæS ï ʩʫʤʤʘʨʥʘʷ (ʧʨʠʚʝʜʝʥʥʘʷ) ʩʠʣʘ ʫʧʨʫʛʦʩʪʠ ʧʨʫʞʠʥ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʤʝʭʘʥʠʟ-

ʤʝ. ɺ ʩʣʫʯʘʝ d) ʢʦʥʪʘʢʪʘ ʦʪʙʦʡʥʦʛʦ ʢʦʣʝʩʘ ʩʦ ʰʪʘʤʙʦʤ ʜʝʨʝʚʘ ʥʝ ʙʫʜʝʪ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 
ʦʙʦʙʱʝʥʥʦʡ ʩʠʣʳ Q3 =ʄ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪʩʷ ʢ ʩʠʣʝ Fʨʝʟ. ʩʦʧʨʦʪʠʚʣʝʥʠʷ.  

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (7-10) 
ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʂ1-3 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʸʤ. 
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ɿʘʤʝʪʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ ʜʝʣʘʝʪ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʫ, ʢʘʢ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʪʘʢ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʧʘʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʩʝ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʪʦʧʣʠʚʦ 
ʜʣʷ ɼɺʉ ʧʨʠʦʙʨʝʪʘʶʪ ʨʘʟʥʳʝ ʛʘʟʳ. 

ɻʘʟʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʂʇɼ, ʘ ʩ ʫʯʝʪʦʤ ʙʦʣʝʝ ʥʠʟʢʦʡ ʮʝʥʳ ʥʘ ʛʘʟʦ-
ʚʦʝ ʪʦʧʣʠʚʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʜʢʦʩʪʥʳʤ, ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘʠʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʳʤʠ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ [1-4]. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʚʝʜʫʱʠʭ ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ, ʛʘʟʦʚʳʝ ʜʚʠʛʘʪʝʣʠ 
ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ çʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠè, ʧʦʩʢʦʣʴʢʫ ʫʨʦʚʝʥʴ ʵʤʠʩʩʠʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʩ ʦʪʨʘʙʦʪʘʚ-
ʰʠʤʠ ʛʘʟʘʤʠ (ʆɻ) ʫ ʥʠʭ ʥʠʞʝ ʥʦʨʤ Euro-4 ʠ Euro-5. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʪʝʤʧʳ ʜʦʙʳʯʠ ʥʝʬʪʠ (ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʪʦʧ-
ʣʠʚ) ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʷʜ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʦʧ-
ʣʠʚʘ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʪʦʣʯʢʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʘʢ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʛʘʟʦʚʳʭ ʜʚʠ-
ʛʘʪʝʣʝʡ. ɻʘʟʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʦʙʳʯʥʦ ʩʦʟʜʘʶʪʩʷ ʥʘ ʙʘʟʝ ʜʠʟʝʣʝʡ. ʇʦʵʪʦʤʫ ʠʭ ʩʦʟʜʘʥʠʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ 
ʩʪʨʘʥʘʭ ʩ ʨʘʟʚʠʪʦʡ ʜʠʟʝʣʝʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʝʡ: ʚ ʉʐɸ, ʂʘʥʘʜʝ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʌʨʘʥʮʠʠ, 
ɻʝʨʤʘʥʠʠ, ɸʚʩʪʨʠʠ, ɻʦʣʣʘʥʜʠʠ, ʀʪʘʣʠʠ, ʩʪʨʘʥʝ ʚʦʩʭʦʜʷʱʝʛʦ ʩʦʣʥʮʘ ʠ ʛʦʩʫʜʘʨʩʪʚ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ [1-4]. ɻʘʟʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘ-
ʥʘʭ ʉʝʚʝʨʥʦʡ ʠ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ, ʚ ɽʚʨʦʧʝ ʠ ɸʬʨʠʢʝ, ʚ ʩʪʨʘʥʘʭ ɹʣʠʞʥʝʛʦ ʠ ʉʨʝʜʥʝʛʦ ɺʦʩʪʦʢʘ, ʚ 
ɸʚʩʪʨʘʣʠʠ ʠ ɸʟʠʠ. 

ʐʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʟʘ ʛʨʘʥʠʮʝʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 
ï ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʦ-

ʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ ʜʝʰʝʚʣʝ, ʯʝʤ ʜʠʟʝʣʴʥʦʝ; 
ï ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʜʚʠʛʘʪʝ-

ʣʝʡ; 
ï ʥʝ ʩʣʦʞʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʛʘʟʦʚʳʡ ʜʚʠʛʘʪʝʣʴ; 
ï ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʧʦʥʠʞʝʥʥʳʭ ʩʪʝʧʝʥʝʡ ʩʞʘʪʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʟʝʣʴʥʳʤʠ ʜʚʠʛʘ-

ʪʝʣʷʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʚ ʥʠʭ ʧʦʥʠʞʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʛʦʨʘʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʝ ʤʝʭʘʥʠʯʝ-
ʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʥʝʩʫʱʠʝ ʜʝʪʘʣʠ ʜʚʠʛʘʪʝʣʷ; 

ï ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʟʘ ʩʯʝʪ 
ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʫʛʣʝʨʦʜʘ (ʩʘʞʠ) ʚ ʆɻ ʛʘʟʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʛʘʟʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʚʳʧʫʩʢʘʶʪʩʷ ʥʘ ʙʘʟʝ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʇʨʝʞʜʝ 
ʚʩʝʛʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴʶ ʢʦʥʚʝʨʪʘʮʠʠ (ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ), ʥʝ ʪʨʝʙʫʶ-
ʱʝʡ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʚʠʛʘʪʝʣʷ. ɸ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʜʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ ʫʞʝ ʧʨʠʩʧʦʩʦʙ-
ʣʝʥ ʜʣʷ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ ʧʨʠ ʚʳʩʦʢʦʤ ʜʘʚʣʝʥʠʠ ʚ ʮʠʣʠʥʜʨʝ [5-7]. 

ɺ ʧʦʣʴʟʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ ʚʳʩʪʫʧʘʝʪ ʝʛʦ ʨʝ-
ʩʫʨʩʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ, ʚʳʩʦʢʠʝ ʤʦʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ [8-
10]. 

ʅʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʘʟʦʚʳʭ ʪʦʧʣʠʚ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʤʥʦʛʠʭ ʩʪʨʘʥ ʚʣʠʷʝʪ ʚʦ-ʧʝʨʚʳʭ 
ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʠʪʠʢʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʚʦ-ʚʪʦʨʳʭ, ʩʦʟʥʘʥʠʝ ʛʫʙʠʪʝʣʴ-
ʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚʳʙʨʦʩʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʘʞʜʘʷ ʩʪʨʘʥʘ ʫʯʠʪʳʚʘʝʪ ʩʚʦʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʠ ʧʨʠʯʠʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʛʘʟʦʚʳʭ ʪʦʧʣʠʚ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 
ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ ʤʦʛʫʪ ʩʪʘʪʴ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʧʦ-
ʣʠʪʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 
ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠʤʝʝʪ ʤʝʩʪʦ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ, ʛʦʨʦʜʩʢʦʤ ʠ ʛʨʫʟʦʚʦʤ ʘʚʪʦ-
ʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠʤʝʥʝʥ ʜʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝ-
ʛʦ ʩʛʦʨʘʥʠʷ. ɺ ʉʐɸ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1996 ʛ. ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʚʳʧʫʩʢʦʤ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩʦʟʜʘʥʥʳʭ 
ʥʘ ʙʘʟʝ ʜʠʟʝʣʝʡ ʟʘʥʠʤʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʬʠʨʤ [1-4]. 

Cummins Inc., ʦʜʥʘ ʠʟ ʪʘʢʠʭ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʟʘʥʠʤʘʚʰʘʷʩʷ ʜʦʚʝʜʝʥʠʝʤ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝ-
ʣʝʡ ʨʘʙʦʯʠʤ ʦʙʲʝʤʦʤ ʚ 6 ï 11 ʣ. ʜʣʷ ʛʨʫʟʦʚʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ. ʅʦ ʥʘ ʪʦʪ ʤʦʤʝʥʪ 
ʬʠʨʤʘ-ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʚʳʧʫʩʢʘʣʘ ʪʦʣʴʢʦ ʦʜʠʥ ʪʠʧ ï ʤʦʜʝʣʴ L10G ʤʦʱʥʦʩʪʴʶ 180 ʢɺʪ ʜʣʷ ʤʝʞʜʫʛʦ-
ʨʦʜʥʳʭ ʘʚʪʦʙʫʩʦʚ. ɸ ʚ ʥʘʯʘʣʝ 1996 ʛ. ʧʣʘʥʠʨʦʚʘʣʩʷ ʚʳʧʫʩʢ ʧʦʜʦʙʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʥʦ ʫʞʝ ʚʦʟʨʦʩʰʝʡ 
ʤʦʱʥʦʩʪʴʶ ʜʦ 188 ʢɺʪ ʜʣʷ ʢʦʤʤʫʥʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʪʨʘʥʩʧʦʨʪʘ. ɼʨʫʛʦʡ ʬʠʨʤʦʡ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, ʢʦ-
ʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʝʪʩʷ Detroit Diesel. ʉʝʨʠʷ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ 60G, ʩʦʟʜʘʥ-
ʥʘʷ ʬʠʨʤʦʡ ʥʘ ʙʘʟʝ ʩʚʦʝʛʦ ʜʠʟʝʣʷ ʨʘʙʦʯʠʤ ʦʙʲʝʤʦʤ ʚ 12,7 ʣ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 
ʪʷʞʝʣʳʭ ʛʨʫʟʦʚʠʢʘʭ. ʌʠʨʤʘ ʠʟ Navistar International ʥʘ ʙʘʟʝ ʩʝʨʠʠ ʜʚʠʛʘʪʝʣʝʡ 30G ʠ 40G, ʚ 1996 ʛ. 
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ʜʣʷ ʪʷʞʝʣʳʭ ʛʨʫʟʦʚʠʢʦʚ ʨʘʟʨʘʙʦʪʘʣʘ ʜʚʠʛʘʪʝʣʠ ʩʝʨʠʠ 50G ʨʘʙʦʯʠʤ ʦʙʲʝʤʦʤ 8,5 ʣ, ʤʦʱʥʦʩʪʴʶ 188 ï 
225 ʢɺʪ. ʉʚʦʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʠʤʝʶʪ ʪʘʢʞʝ ʬʠʨʤʳ Mack Trucks ʠ Caterpiller Inc. 

ɺ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʫʜʝʣʝʥʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 
ʬʠʨʤʳ çRABAè (ɺʝʥʛʨʠʷ) ʠ ʘʢʮʠʦʥʝʨʥʳʤ ʦʙʱʝʩʪʚʦʤ çMielec ï Dieselè GAZ (ʈʝʩʧʫʙʣʠʢʘ ʇʦʣʴʰʘ). 
ʊʘʢ, ʚʝʥʛʝʨʩʢʦʡ ʬʠʨʤʦʡ çRABAè ʥʘ ʙʘʟʝ ʨʷʜʥʦʛʦ ʰʝʩʪʠʮʠʣʠʥʜʨʦʚʦʛʦ ʜʠʟʝʣʷ RABA D10 ʩ ʛʦʨʠʟʦʥ-
ʪʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʮʠʣʠʥʜʨʦʚ ʠ ʛʘʟʦʪʫʨʙʠʥʥʳʤ ʥʘʜʜʫʚʦʤ ʨʘʟʨʘʙʦʪʘʥʦ ʜʚʘ ʚʘʨʠʘʥʪʘ ʛʘʟʦʚʳʭ 
ʜʚʠʛʘʪʝʣʝʡ: ʩ ʧʦʜʘʯʝʡ ʛʘʟʘ ʢ ʢʘʞʜʦʤʫ ʮʠʣʠʥʜʨʫ (RABAG10TE) ʠ ʩ ʧʦʜʘʯʝʡ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʛʘ-
ʟʦʚʳʤ ʩʤʝʩʠʪʝʣʝʤ (RABAG10DE). ɺ ʜʚʠʛʘʪʝʣʷʭ RABA G10TE ʧʨʠʤʝʥʝʥʘ ʩʠʩʪʝʤʘ ʧʠʪʘʥʠʷ ʛʘʟʦʤ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʜʘʯʫ ʛʘʟʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʬʦʨʩʫʥʢʘʤʠ Servojet SPO14. ʇʦʜʘʯʫ ʧʨʠʨʦʜʥʦʛʦ 
ʛʘʟʘ ʠ ʨʝʛʫʣʠʨʦʚʢʫ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʩʠʩʪʝ-
ʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʩʠʛʥʘʣʳ ʜʘʪʯʠʢʦʚ ʧʦʣʦʞʝʥʠʷ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ 
ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʠ ʜʨʫʛʠʝ. ɼʦʟʠʨʦʚʢʘ ʛʘʟʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʚʨʝʤʝʥʠ ʦʪʢʨʳʪʠʷ ʢʣʘʧʘʥʘ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʬʦʨʩʫʥʢʠ ʚ ʧʝʨʠʦʜ ʥʘʧʦʣʥʝʥʠʷ ʚʦʟʜʫʭʦʤ ʮʠʣʠʥʜʨʦʚ ʜʚʠʛʘʪʝʣʷ. 

ɼʚʠʛʘʪʝʣʴ RABA G10DE ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʪʣʠʯʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʧʠ-
ʪʘʥʠʷ ʛʘʟʦʤ ʜʚʠʛʘʪʝʣʷ. 

ʇʨʠʤʝʥʷʝʤʘʷ ʩʠʩʪʝʤʘ ʧʠʪʘʥʠʷ ʠʤʝʝʪ ʛʘʟʦʚʳʡ ʩʤʝʩʠʪʝʣʴ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʨʝʛʫʣʠʨʦʚʢʦʡ ʩʦʩʪʘʚʘ 
ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʚ ʵʪʦʤ ʜʚʠʛʘʪʝʣʝ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,79 ʜʦ 1,5 ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ ʥʘ ʜʚʠʛʘʪʝʣʴ. ʇʦʜʘʯʫ ʛʘʟʘ ʨʝʛʫʣʠʨʫʝʪ ʰʘʛʦʚʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ. ʕʣʝʢ-
ʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʠʩʧʦʣʴʟʫʝʪ ʩʠʛʥʘʣʳ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʚʦ ʚʧʫʩʢʥʦʤ 
ʢʦʣʣʝʢʪʦʨʝ, ʪʝʤʧʝʨʘʪʫʨʝ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʠ ʜʨʫʛʠʭ. ʕʣʝʢʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 
ʧʨʦʮʝʩʩʦʤ ʜʦʟʠʨʦʚʢʠ ʛʘʟʘ, ʥʦ ʠ ʫʛʣʦʤ ʦʧʝʨʝʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ ʠ ʧʝʨʝʧʫʩʢʥʳʤ ʢʣʘʧʘʥʦʤ ʚ ʪʫʨʙʦʢʦʤ-
ʧʨʝʩʩʦʨʝ. ʕʪʦʡ ʬʠʨʤʦʡ ʨʘʟʨʘʙʦʪʘʥʳ ʪʨʠ ʦʩʥʦʚʥʳʭ ʤʦʜʝʣʠ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ: RABA G10 TE-165, 
RABA G10 TE-190 ʠ RABA G10 DE-190, ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʦʪ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʠ ʥʘʟʥʘʯʝʥʠʷ.  

ɺʝʜʫʱʠʝ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʤʠʨʘ ï Honda, Iveco, FPT Industrial Scania, 
Mercedes-Benz ʠ ʪ.ʜ. ʩʦʟʜʘʶʪ ʥʘ ʙʘʟʝ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʩʦ ʩʚʝʨʭʥʠʟʢʠʤʠ 
ʚʳʙʨʦʩʘʤʠ. 

ʇʝʨʩʧʝʢʪʠʚʥʘʷ ʤʦʜʝʣʴ ʯʠʩʪʦ ʛʘʟʦʚʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ Honda Civic CNG, 
ʦʩʥʘʱʝʥʘ 1,8-ʣʠʪʨʦʚʳʤ ʯʝʪʳʨʝʭʮʠʣʠʥʜʨʦʚʳʤ ɼɺʉ ʩʝʤʝʡʩʪʚʘ Honda R ʤʘʨʢʠ R18ɸ4, ʩʧʨʦʝʢʪʠʨʦ-
ʚʘʥʥʳʤ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ. 

ʅʘ ɼɺʉ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʛʘʟʦʚʳʝ ʬʦʨʩʫʥʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ Honda ʩ ʥʠʟ-
ʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʯʠʩʪʫʶ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ. 

ʂʦʥʮʝʨʥ Iveco ʥʘ ʩʝʜʝʣʴʥʳʡ ʪʷʛʘʯ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʦʚʳʡ ʛʘʟʦʚʳʡ ʜʚʠʛʘʪʝʣʴ Cursor 13 Natural 
Gas, ʧʨʦʠʟʚʦʜʠʤʳʡ ʢʦʤʧʘʥʠʝʡ FPT Industrial (ʀʪʘʣʠʷ). ɼʚʠʛʘʪʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʣʩʷ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ 
ʪʷʞʝʣʳʭ ʜʦʨʦʞʥʳʭ ʩʨʝʜʩʪʚ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʜʘʣʴʥʠʝ ʧʝʨʝʚʦʟʢʠ. 
ɼʣʷ ʧʠʪʘʥʠʷ ʛʘʟʦʚʳʤ ʪʦʧʣʠʚʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʤʥʦʛʦʪʦʯʝʯʥʘʷ ʩʠʩʪʝʤʘ ʚʧʨʳʩʢʘ ʩ ʛʘʟʦʚʳʤʠ ʢʣʘʧʘʥʥʳ-
ʤʠ ʬʦʨʩʫʥʢʘʤʠ ʠ ʪʦʧʣʠʚʥʘʷ ʨʘʤʧʘ. ʅʘ ʦʜʠʥ ʮʠʣʠʥʜʨ ɼɺʉ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ ʜʚʝ ʛʘʟʦʚʳʝ ʬʦʨʩʫʥʢʠ. ʀʩ-
ʧʦʣʴʟʫʝʪʩʷ ʛʘʟʦʚʘʷ ʪʦʧʣʠʚʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʢʦʥʮʝʨʥʘ Bosch. 

ʐʚʝʜʩʢʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ, ʢʦʤʧʘʥʠʷ Scania, ʚʳʧʫʩʢʘʝʪ ʘʚʪʦʙʫʩ Scania Interlink LD, ʨʘʙʦʪʘʶʱʠʡ 
ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ. ɸʚʪʦʙʫʩ ʦʙʦʨʫʜʦʚʘʥ ʛʘʟʦʚʳʤ ʜʚʠʛʘʪʝʣʝʤ ʤʦʱʥʦʩʪʴʶ 320 ʣ. ʄʦʱʥʦʩʪʴ ʛʘʟʦʚʦʛʦ 
ʜʚʠʛʘʪʝʣʷ ʘʥʘʣʦʛʠʯʥʘ ʜʠʟʝʣʴʥʦʤʫ. 

ʂʦʨʧʦʨʘʮʠʷ Daimler AG ʚʳʧʫʩʢʘʝʪ ʘʚʪʦʙʫʩ Citaro NGT, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ ʠ ʦʪʚʝ-
ʯʘʶʱʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤ Euro-6. 

ɻʘʟʦʚʳʡ ʜʚʠʛʘʪʝʣʴ Mercedes-Benz M 936 G ʩʦʟʜʘʥ ʥʘ ʙʘʟʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ 7,7-ʣʠʪʨʦʚʦʛʦ 
ʪʫʨʙʦʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ OM 936, ʨʘʟʚʠʚʘʶʱʝʛʦ ʥʦʤʠʥʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ 222 ʢɺʪ (302 ʣ.ʩ.) ʧʨʠ 
ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ɼɺʉ 2000 ʤʠʥ-1. ʄʘʢʩʠʤʘʣʴʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ɼɺʉ ʩʦʦʪʚʝʪʩʪʚʫ-
ʝʪ 1200 ʅʤ ʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʦʪ 1200 ʜʦ 1600 ʤʠʥ-1. 

ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʶ ʜʚʠʛʘʪʝʣʷ ʗʄɿ-236 ʚ ʛʘʟʦʚʳʡ ʚʘʨʠʘʥʪ. ʕʪʦʪ 
ʜʚʠʛʘʪʝʣʴ ʦʩʥʘʱʝʥ ʩʠʩʪʝʤʦʡ ʛʘʟʦʪʫʨʙʠʥʥʦʛʦ ʥʘʜʜʫʚʘ ʠ ʩʠʩʪʝʤʦʡ ʟʘʞʠʛʘʥʠʷ ʩ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʤ 
ʫʧʨʘʚʣʝʥʠʝʤ. ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜ-
ʜʝʨʞʠʚʘʪʴ ʩʦʩʪʘʚ ʪʦʧʣʠʚʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʚ ʧʨʝʜʝʣʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʤʦʱʥʦʩʪʠ, ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʪʦʢʩʠʯʥʦʩʪʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʜʚʠʛʘʪʝʣʷ ʠ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʛʘʟʦʚʳʡ ʜʚʠʛʘʪʝʣʴ ʧʦ ʚʳʙʨʦʩʘʤ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠʟ Jɻ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʚʳʜʝʣʝʥʠʷ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 25% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʟʝʣʷʤʠ 
ʘʥʘʣʦʛʠʯʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʠ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʇʨʘʚʠʣ ɽʕʂ ʆʆʅ ʜʦ ʫʨʦʚʥʷ ʥʝ ʭʫʞʝ Euro-3. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʛʘʟʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʭʦʜ 
ʤʝʞʜʫ ʚʠʜʘʤʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʦʧʣʠʚʘ (ʜʠʟʝʣʴʥʦʝ ʠʣʠ ʛʘʟʦʦʙʨʘʟʥʦʝ ʪʦʧʣʠʚʦ) ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʠ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. 
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ʤʦʱʴʶ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʤʝʪʘʥʦʚʦʛʦ ʘʥʘʵʨʦʙʥʦʛʦ ʩʙʨʘʞʠʚʘʥʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʦʟʤʦʞ-
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ɾʠʜʢʠʡ ʥʘʚʦʟ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʦʚʳʡ ʠʩʪʦʯʥʠʢ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ
-
 ʥʫʞʜ ʩʘʤʠʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ɺʳʨʘ-

ʙʦʪʢʘ ʠʟ ʥʝʛʦ ʜʝʰʝʚʦʛʦ ʪʦʧʣʠʚʘ ʜʣʷ ʦʙʦʛʨʝʚʘ ʧʦʤʝʱʝʥʠʡ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʧʦʣʫʯʝʥʠʝ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ - ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʧʫʪʝʡ ʫʪʠʣʠʟʘʮʠʠ ʙʦʣʴʰʠʭ ʤʘʩʩ 

ʞʠʜʢʦʛʦ ʥʘʚʦʟʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʦʭʨʘʥʫ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪʭʦʜʘʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [1,2,3]. 

ɺ ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ ʫʯʝʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʚʝʜʫʪ ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʠʩʢ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʈʘʟʨʘʙʦʪʘʥ ʨʷʜ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʫʶ ʧʨʦʚʝʨʢʫ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʵʪʠ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʚʭʦʜʷʱʝʡ ʚ ʧʣʘʥ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʙʣʠʞʘʡʰʫʶ ʠ ʦʪʜʘʣʝʥʥʫʶ 

ʧʝʨʩʧʝʢʪʠʚʫ. ɺ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʪʘʢʠʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʷʪ ʦʪʜʝʣʴʥʳʝ ʬʠʨʤʳ ʠ ʦʙʲʝʜʠʥʝʥʠʷ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʞʠʜʢʦʛʦ ʥʘʚʦʟʘ ʦʩʥʦʚʘʥʦ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ, ʢʦʤʤʫʥʘʣʴʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ [4,5,6,7]. 

ʈʝʘʢʪʦʨʳ ʜʣʷ ʘʥʘʵʨʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝ ʠʤʝʶʪ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʘʵʨʠʨʦʚʘʥʠʷ ʩʨʝʜʳ. ʆʜʥʘ-

ʢʦ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʪʝʢʘʶʪ ʩ ʧʦʪʨʝʙʣʝʥʠʝʤ ʛʘʟʦʦʙʨʘʟʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ï ʚʦʜʦʨʦʜʘ, ʤʝ-

ʪʘʥʘ, ʧʦʵʪʦʤʫ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʥʷʪʴ ʙʘʨʙʦʪʝʨ ʠ ʜʨʫʛʠʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʧʦʜʘʯʠ ʛʘʟʘ ʚ ʞʠʜʢʦʩʪʴ. 

ʅʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʜʝʥʠʪʨʠʬʠʢʘʮʠʠ ʚʦʜʳ (ʦʯʠʩʪʢʠ ʦʪ ʥʠʪʨʘʪʦʚ ʠ ʥʠʪʨʠʪʦʚ), 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʘʷ ʚ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʢʣʶʯʘʝʪ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʦʨʦʜʦʤ. 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʩʨʝʜʳ ʚ ʭʦʜʝ ʘʥʘʵʨʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʠʟʢʦʩʢʦʨʦʩʪʥʦʡ ʤʝʭʘʥʠ-

ʯʝʩʢʦʡ ʤʝʰʘʣʢʦʡ ʠʣʠ ʩʦʟʜʘʥʠʝʤ ʪʘʢʦʡ ʞʠʜʢʦʩʪʠ ʧʦ ʮʠʨʢʫʣʷʮʠʦʥʥʦʤʫ ʢʦʥʪʫʨʫ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
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ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʩʪʨʦʛʦ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʠʤʝʥʷʶʪ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ 

ʜʝʪʘʣʠ, ʧʨʝʜʦʭʨʘʥʷʶʱʠʝ ʩʨʝʜʫ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʦʪ ʢʦʥʪʘʢʪʘ ʩ ʢʠʩʣʦʨʦʜʦʤ. 

ʋʧʨʦʱʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʘʧʧʘʨʘʪʦʚ ʧʨʠ ʚʚʝʜʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʚ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ, ʝʩʪʝʩʪ-

ʚʝʥʥʦ, ʚʝʜʸʪ ʢ ʠʭ ʫʜʝʰʝʚʣʝʥʠʶ ï ʬʘʢʪʦʨ ʧʦʙʫʞʜʘʶʱʠʡ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʘʵʨʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʣʴ-

ʟʫ ʘʥʘʵʨʦʙʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʵʨʦʙʥʦʝ ʨʘʩʱʝʧʣʝʥʠʝ ʦʨʛʘʥʠ-

ʯʝʩʢʠʭ ʩʫʙʩʪʨʘʪʦʚ ʚʝʜʝʪ ʢ ʠʭ ʧʦʣʥʦʤʫ ʩʞʠʛʘʥʠʶ ʜʦ CO2 ʠ H2O, ʚ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʳ ʦʙʨʘʟʫʶʪ ʮʝʥʥʳʝ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʧʨʦʜʫʢʪʳ ï ʉʇʠʨʪʳ, ʘʮʝʪʦʥ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ. 

ɺʥʠʤʘʥʠʝ ʢ ʘʵʨʦʙʥʳʤ ʧʨʦʮʝʩʩʘʤ ʧʦʚʳʰʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʫʜʦʨʦʞʘʥʠʝʤ ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. 

ɹʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʞʠʜʢʦʛʦ ʥʘʚʦʟʘ ʦʩʥʦʚʘʥʘ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʩʪʚʦʨʝʥʥʳʝ ʚ ʥʝʡ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ. ʇʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʤʠʥʝʨʘʣʠʟʫʶʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘ-

ʟʘ, ʚʦʜʳ ʠ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ ʥʘʣʠʯʠʠ ʢʠʩʣʦʨʦʜʘ (ʘʵʨʦʙʥʘʷ 

ʦʙʨʘʙʦʪʢʘ) ʠ ʙʝʟ ʥʝʛʦ (ʘʥʘʵʨʦʙʥʘʷ ʦʙʨʘʙʦʪʢʘ) [8,9,10,11]. 

ʅʘ ʧʨʘʢʪʠʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʘʵʨʦʙʥʘʷ ʦʙʨʘʙʦʪʢʘ ʞʠʜʢʦʛʦ ʥʘʚʦʟʘ, ʢʦʪʦʨʫʶ ʦʩʫʱʝʩʪ-

ʚʣʷʶʪ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ (ʘʵʨʦʪʝʥʢʠ, ʘʵʨʠʨʫʝʤʳʝ ʧʨʫʜʳ, ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʢʘʥʘʣʳ), ʦʩʥʘ-

ʱʝʥʥʳʭ ʨʦʪʦʪʫʨʙʠʥʘʤʠ ʠʣʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʘʵʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ 

ʵʨʣʠʬʪʦʚ ʠ ʪʫʨʙʦʚʦʟʜʫʭʦʜʫʚʦʢ. 

ɼʠʘʤʝʪʨ ʨʦʪʦʨʘ ʨʦʪʦʪʫʨʙʠʥʳ 1500 ʤʤ, ʚʳʩʦʪʘ ʚʳʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 80 ʤʤ, ʤʘʩʩʘ 1358 ʢʛ, 

ʤʦʱʥʦʩʪʴ 17 ʢɺʪ. ʆʧʪʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʦʛʨʫʞʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʨʦʪʦʪʫʨʙʠʥʳ 2/3, ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ ʧʨʦʪʠʚ ʭʦʜʘ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ 80 ʤʠʥ
-1
. 

ʇʥʝʚʤʘʪʠʯʝʩʢʘʷ ʘʵʨʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʘʯʝʡ ʚʦʟʜʫʭʘ ʧʦ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʪʨʫʙʘʤ, ʢʦʪʦʨʳʝ 

ʫʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʜʥʦ ʘʵʨʦʪʝʥʢʘ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɼʣʷ, ʨʘʚʥʦʤʝʨʥʦʡ ʧʦʜʘʯʠ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʩʣʦʝ ʞʠʜʢʦʩʪʠ ʪʨʫʙʳ ʧʦʢʨʳʚʘʶʪ ʢʘʧʨʦʥʦʚʦʡ ʪʢʘʥʴʶ. 

ʆʙʨʘʙʦʪʘʥʥʳʡ ʚ ʤʝʪʘʥʪʝʥʢʝ ʞʠʜʢʠʡ ʥʘʚʦʟ, ʧʝʨʝʢʘʯʠʚʘʝʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʳʡ ʦʪʩʪʦʡʥʠʢ ʥʝʧʨʝ-

ʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʦʩʚʝʪʣʝʥʠʝ ʞʠʜʢʦʡ ʬʨʘʢʮʠʠ ʠ ʦʩʘʞʜʝʥʠʝ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ. ʆʩʚʝʪ-

ʣʝʥʥʘʷ ʞʠʜʢʘʷ ʬʨʘʢʮʠʷ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʩʤʝʩʠʪʝʣʴʥʫʶ ʝʤʢʦʩʪʴ, ʢʫʜʘ ʧʦʜʘʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʛʝʥʪʳ. 

ʇʦʜʛʦʪʦʚʣʝʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʞʠʜʢʘʷ ʬʨʘʢʮʠʷ ʧʦʩʪʫʧʘʝʪ ʚ ʵʣʝʢʪʨʦʬʣʦʪʘʪʦʨ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʴ-

ʥʝʡʰʘʷ ʦʯʠʩʪʢʘ ʞʠʜʢʦʡ ʬʨʘʢʮʠʠ ʦʪ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ.  

ɼʘʣʝʝ ʦʩʚʝʪʣʝʥʥʘʷ ʠ ʜʦʦʯʠʱʝʥʥʘʷ ʞʠʜʢʘʷ ʬʨʘʢʮʠʷ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʙʨʘʙʦʪʢʝ ʦʟʦʥʦʤ, ʘ ʧʨʦʡʜʷ 

ʝʱʝ ʨʷʜ ʬʠʣʴʪʨʦʚ, ʦʯʠʱʝʥʥʘʷ ʠ ʦʙʝʟʟʘʨʘʞʝʥʥʘʷ ʞʠʜʢʘʷ ʬʨʘʢʮʠʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʨʅ 

7,5, ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ 0,05 ʤʛ/ʣ, ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʨʘʚʥʘ ʥʫʣʶ. 

ʇʦʣʫʯʝʥʥʫʶ ʪʚʝʨʜʫʶ ʬʨʘʢʮʠʶ (ʚʣʘʞʥʦʩʪʴʶ 60%), ʫʧʘʢʦʚʳʚʘʶʪ ʚ ʤʝʰʢʠ ʠ ʨʝʘʣʠʟʫʶʪ ʢʘʢ ʦʨ-

ʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ. 

ʆʜʥʘʢʦ ʘʵʨʘʮʠʷ ʨʦʪʦʪʫʨʙʠʥʘʤʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʠʞʝʥʠʷ ʠʣʦʚʦʡ ʩʤʝʩʠ ʘ ʘʵʨʦʪʝʥʢʝ ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʚʳʧʘʜʝʥʠʶ ʠʣʘ ʚ ʦʩʘʜʦʢ. ʈʦʪʦʪʫʨʙʠʥʳ ʥʝ ʧʦʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʦʜʝʨʞʠʤʦʛʦ ʘʵʨʦʪʝʥʢʘ. ʇʥʝʚʤʘʪʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ ʘʵʨʘʮʠʠ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʤʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʘʢʞʝ ʧʦʢʘ ʥʝ ʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ-

ʛʦ ʵʬʬʝʢʪʘ ʦʯʠʩʪʢʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦ ʧʨʠʯʠʥʝ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʘ-

ʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ, ʠʟ-ʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʦʙʲʝʤʫ ʩʦʦʨʫʞʝʥʠʡ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʜʨʦʙʣʝʥʠʷ ʧʫʟʳʨʴʢʦʚ, ʘ ʪʘʢ ʞʝ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʚʦʜʦʚʦʟʜʫʰʥʦʡ ʤʘʩʩʳ. ʅʠ ʥʘ 

ʦʜʥʦʤ ʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʲʝʢʪʦʚ ʥʝ ʫʜʘʣʦʩʴ ʦʙʝʩʧʝʯʠʪʴ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʞʠʜʢʦʛʦ 

ʥʘʚʦʟʘ ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʦʠʟʚʦʜʠʪʴ ʩʙʨʦʩ ʝʝ ʚʦʜʦʝʤʳ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘʚʦʟ ʧʦʜʚʝʨʛʘʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ, ʘ ʟʘʪʝʤ ʧʦʜʘʸʪʩʷ ʥʝ ʚ ʙʠʦʛʘ-

ʟʦʚʫʶ ʫʩʪʘʥʦʚʢʫ, ʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʩʧʝ-

ʮʠʘʣʴʥʦ ʩʝʣʝʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʜʣʷ ʵʪʠʭ ʫʩʣʦʚʠʡ. ʉʣʘʛʘʝʤʳʤʠ ʚʳʩʦʢʠʭ ʪʝʤʧʦʚ ʥʘʨʘʩʪʘʥʠʷ ʙʠʦʤʘʩʩʳ 

ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʠʟ ʥʘʚʦʟʥʦʡ ʤʘʩʩʳ. ʊʘʢ, ʩʫʪʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 1 ʤ
2
 ʙʘʩʩʝʡʥʘ 

ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚʦʜʷʥʦʛʦ ʛʠʘʮʠʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 60 ʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʙʠʦʤʘʩʩʳ. ɼʦʩʪʠʛʥʫʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʙʠʦʤʘʩʩʳ ʚʦʜʷʥʦʛʦ ʛʠʘʮʠʥʪʘ ʩ ʥʘʚʦʟʦʤ ʚ ʩʦʦʪʥʦʰʝʥʠʝ 

2:3. ɺʳʭʦʜ ʙʠʦʛʘʟʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʫʚʝʣʠʯʠʪʩʷ ʧʦʯʪʠ ʥʘ 50%, ʘ ʚ ʦʙʨʘʟʦʚʘʚʰʝʤʩʷ ʧʦʩʣʝ ʘʥʘʵʨʦʙʥʦʡ 

ʬʝʨʤʝʥʪʘʮʠʠ ʦʩʘʜʢʝ ʧʦʚʳʩʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʰʣʘʤ ʢʘʢ 

ʫʜʦʙʨʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʷ ʥʝʧʨʷʤʦʡ ʫʪʠʣʠʟʘʮʠʠ ʥʘʚʦʟʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʪʝʭʥʦʣʦʛʠʝʡ ʫʪʠʣʠʟʘʮʠʠ ʥʘʚʦʟʥʦʡ ʙʠʦʤʘʩʩʳ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʷʤʦʡ ʘʥʘʵʨʦʙʥʦʡ 
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ʬʝʨʤʝʥʪʘʮʠʠ ʩ ʧʦʣʫʯʝʥʠʝʤ ʙʠʦʛʘʟʘ. ʕʬʬʝʢʪ ʪʝʭʥʦʣʦʛʠʠ ʥʝʧʨʷʤʦʡ ʫʪʠʣʠʟʘʮʠʠ ʚʳʰʝ ʟʘ ʩʯʸʪ ʘʢʢʫʤʫ-

ʣʠʨʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʟʘʧʘʩʘʝʪʩʷ ʚ ʚʠʜʝ ʵʥʝʨʛʠʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ. 

ɺʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʥʘʭʦʜʠʪ ʧʨʠʥʮʠʧ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʨʝ-

ʞʠʤʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ: ʨʘʟʥʳʝ ʵʪʘʧʳ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʚʘʨʴʠʨʫʷ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ, pH ï ʩʨʝʜʳ ʠ ʪ. ʜ. ʅʝʨʝʜʢʦ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʝʜʸʪ ʨʘʟʦʙʱʝʥʠʝ ʨʦʩʪʘ ʢʫʣʴʪʫʨʳ ʠ ʩʠʥʪʝʟʘ ʮʝʣʝʚʦʛʦ 

ʧʨʦʜʫʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʛʣʘʩʠʠ ʩ ʦʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʩʦʚʨʝʤʝʥʥʳʡ ʙʠʦʨʝʘʢʪʦʨ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʠʩʪʝʤʘʤʠ: ʘ) ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ; ʙ) ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʠ ʙʳʩʪʨʦʡ ʜʠʬʬʫʟʠʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʘʛʝʥʪʦʚ (ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʨʝʯʴ ʠʜʝʪ ʦ ʩʠʩʪʝʤʝ 

ʘʵʨʘʮʠʠ ʩʨʝʜʳ); ʚ) ʪʝʧʣʦʦʙʤʝʥʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʲʝʤʘ ʙʠʦ-

ʨʝʘʢʪʦʨʘ ʠ (ʠʣʠ) ʟʘ ʝʸ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʠʟʤʝʥʝʥʠʷ; ʛ) ʧʝʥʦʛʘʰʝʥʠʷ; ʜ) ʩʪʝʨʠʣʠʟʘʮʠʠ ʩʨʝʜ, ʘʧʧʘʨʘʪʫʨʳ 

ʠ ʚʦʟʜʫʭʘ; ʝ) ʢʦʥʪʨʦʣʷ ʠ ʨʝʛʫʣʠʨʦʚʢʠ ʧʨʦʮʝʩʩʘ. 

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʞʠʜʢʦʛʦ ʥʘʚʦʟʘ ï ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ʚʦʟʤʦʞʥʦ-
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ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʧʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩ-

ʪʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʠʥʠʤʠʟʘʮʠʷ ʧʨʠʜʘʝʪ 
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Annotation 

The article analyzes the problem of the effectiveness of resource-saving and environmentally friendly 

technologies for the cultivation of agricultural crops. It is shown that minimization gives the tillage a soil-

protective character and contributes to the widespread reproduction of its fertility due to the intensive humi-

fication of plants. Enrichment of the upper soil layer with humus and plant residues significantly increases 

the resistance of the soil to excessive compaction, as well as water and air erosion. 

Key words: soil, cultivation, processes, minimization, resources, ecology. 

 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʧʝʨʝʜ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʈʦʩʩʠʠ ʩʪʦʷʪ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʦʧ-

ʨʝʜʝʣʝʥʠʷ ʧʫʪʝʡ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʢʦʤʧʣʝʢʩʥʦ 

ʨʘʟʚʠʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʝ, ʣʘʥʜʰʘʬʪʥʦʝ, ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦ-ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʩ-

ʪʝʥʠʝʚʦʜʩʪʚʦ [1-5]. 

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʪʢʘʟʝ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʧʦʣʥʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʧʦʚʳʰʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʧʦʯʚʳ. 

ʂʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʝʩʪʴ ʦʨʛʘʥʠʯʝʩʢʦʝ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ, ʢʦʪʦ-

ʨʦʝ ʚʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ʄʠʨʦʚʘʷ 

ʧʨʘʢʪʠʢʘ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʩʪʫʱʝʝ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʦʩʥʦʚ-

ʥʳʤ ʢʨʠʪʝʨʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʚʥʝ-

ʜʨʝʥʠʝʤ ʩʠʩʪʝʤʳ ʤʝʨ, ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʦʥʪʫʨʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʟʝʤʣʝʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, 

ʫʯʠʪʳʚʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʝʣʴʝʬʘ, ʘʨʝʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʠ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ. ɽʩʪʝʩʪʚʝʥʥʘʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʧʨʠ ʚʝʜʝʥʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

ʩʥʠʞʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ, ʫʤʝʥʴʰʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦ-

ʨʦʚ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ. ʉʦʙʣʶʜʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʚʝʜʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʩʝʚʦʦʙʦʨʦʪʘʤʠ ʩʧʦʩʦʙʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʝ ʩʥʠʞʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ ʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʳ. 
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ʇʨʦʤʳʰʣʝʥʥʦ-ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʣʫʯʰʝ ʨʘʟʚʠʚʘʪʴ ʥʘ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʥʝ-
ʙʦʣʴʰʦʡ ʦʙʣʝʩʝʥʥʦʩʪʴʶ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʝʡʰʠʭ ʘʛʨʦ-
ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, ʩʝʣʝʢʮʠʠ ʨʘʩʪʝʥʠʡ ʠ ʟʘʱʠʪʳ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ. ɺ ʊʝʨʥʦʧʦʣʴʩʢʦʡ 
ʦʙʣʘʩʪʠ ʪʘʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʚʝʯʘʝʪ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʦʙʣʘʩʪʠ, ʛʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘʠʙʦʣʝʝ ʧʣʦ-
ʜʦʨʦʜʥʳʝ ʧʦʯʚʳ. 

ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʣʫʯʝʥʠʠ ʩʪʘʙʠʣʴʥʳʭ ʠ ʚʳʩʦʢʠʭ 
ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʤʝʝʪ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ [6-10]. 

ʆʙʨʘʙʦʪʢʘ ʨʝʛʫʣʠʨʫʝʪ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ. ɺ ʪʦ 
ʞʝ ʚʨʝʤʷ ʦʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʝʤʢʠʤ ʠ ʟʘʪʨʘʪʥʳʤ ʧʨʠʝʤʦʤ ʚ ʚʳʨʘʱʠʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʦʩʦʙʝʥʥʦ ʪʷʞʝʣʳʤʠ ʤʘʰʠʥʦ-ʪʨʘʢʪʦʨʥʳʤʠ ʘʛʨʝʛʘʪʘ-
ʤʠ, ʧʨʠʚʦʜʠʪ ʢ ʫʧʣʦʪʥʝʥʠʶ, ʫʩʠʣʝʥʠʶ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʥʠʞʘʝʪ ʵʥʝʨʛʝʪʠʯʝ-
ʩʢʠʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ, ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʪ ʦʙʦʨʦʪʘ ʧʣʘʩʪʘ ʧʦʯʚʳ. ʋʞʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʤʝʨʦʚ 
ʧʝʨʝʭʦʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʤʠʥʠʤʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ 
ʧʦʣʥʳʡ ʠʣʠ ʯʘʩʪʠʯʥʳʡ ʦʪʢʘʟ ʦʪ ʚʩʧʘʰʢʠ, ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʨʫʛʠʭ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ, ʦʩʪʘʚ-
ʣʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʨʥʠ. ʕʪʦ ʫʩʢʦʨʷʝʪ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʦʯʚʝ, ʫʩʠʣʠʚʘʝʪ ʚʧʠʪʳʚʘʥʠʝ 
ʚʣʘʛʠ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦʬʣʦʨʳ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 
ʦʩʪʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ, ʘ ʢʦʝ-ʛʜʝ ʠ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʧʘʰʢʠ. 

ʄʠʥʠʤʠʟʘʮʠʷ ʧʨʠʜʘʝʪ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʦʟʘʱʠʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤʫ 
ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʝʛʦ ʧʣʦʜʦʨʦʜʠʷ ʙʣʘʛʦʜʘʨʷ ʠʥʪʝʥʩʠʚʥʦʡ ʛʫʤʠʬʠʢʘʮʠʠ ʨʘʩʪʝʥʠʡ. ʆʙʦʛʘʱʝʥʠʝ ʚʝʨʭ-
ʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ ʛʫʤʫʩʦʤ ʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʯʚʳ ʢ 
ʯʨʝʟʤʝʨʥʦʤʫ ʫʧʣʦʪʥʝʥʠʶ, ʘ ʪʘʢʞʝ ʚʦʜʥʦʡ ʠ ʚʦʟʜʫʰʥʦʡ ʵʨʦʟʠʠ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʤʠʥʠʤʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʚ ʙʦ-
ʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʧʨʦʚʦʜʠʪʴ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ, ʩʥʠʞʘʪʴ ʧʦʪʝʨʠ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ, ʠ ʚ ʢʦʥʝʯʥʦʤ 
ʠʪʦʛʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʠʥʠʤʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʫʣʴʪʫʨʳ ʟʝʤʣʝ-
ʜʝʣʠʷ, ʩ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. 

ʇʘʭʦʪʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʛʣʫʙʠʥʫ 25-30 ʩʤ, ʯʪʦ ʩʦʟʜʘʣʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʝ-
ʛʘʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ çʧʣʫʞʥʘʷ ʧʦʜʦʰʚʘè. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʤʦ-
ʞʝʪ ʩʣʦʞʠʪʴʩʷ ʠ ʧʨʠ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʛʣʫʙʠʥʫ. ʈʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ 
ʫʧʣʦʪʥʝʥʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʣʫʙʠʥʝ ʨʝʰʘʝʪʩʷ ʛʣʫʙʦʢʠʤ ʨʘʟʨʳʭʣʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʤʠ ʨʘʙʦʯʠʤʠ ʦʨ-
ʛʘʥʘʤʠ ʙʝʟ ʦʙʦʨʦʪʘ ʧʣʘʩʪʘ. ɹʣʘʛʦʜʘʨʷ ʧʨʦʚʝʜʝʥʠʶ ʪʘʢʠʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʫʚʝʣʠʯʠʚʘ-
ʝʪʩʷ ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ ʧʦʯʚʳ ʠ ʥʘʩʳʱʝʥʠʝ ʛʨʫʥʪʦʚʦʡ ʪʦʣʱʠ ʢʠʩʣʦʨʦʜʦʤ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʧʦʯʚʳ. 

ɺʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʪʨʫʜʘ 
ʚʜʚʦʝ, ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ï ʚ 1,5 ʨʘʟʘ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ï ʚ 1,5-2,0 ʨʘʟʘ ʠ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʠʝ 
ʫʨʦʞʘʠ. 

ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ. ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʠʝʤʦʚ ʨʘʮʠʦ-
ʥʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʭʠʤʠʯʝʩʢʠʭ 
ʤʝʣʠʦʨʘʥʪʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʨʦʪʘʮʠʶ ʩʝʚʦʦʙʦʨʦʪʘ. ɺ ʥʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʥʦʨʤʳ, ʩʨʦʢʠ, ʩʧʦʩʦʙʳ ʠ 
ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʟʘʨʘʙʘʪʳʚʘʥʠʷ ʚ ʧʦʯʚʫ ʫʜʦʙʨʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʫʨʦʞʘʷ, ʙʠʦ-
ʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʯʝʨʝʜʦʚʘʥʠʷ ʢʫʣʴʪʫʨ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʩ ʫʯʝʪʦʤ ʩʚʦʡʩʪʚ ʠ ʩʦʯʝʪʘʥʠʷ ʦʨʛʘʥʠ-
ʯʝʩʢʠʭ, ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʠʭ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʧʦʩʣʝʜʝʡʩʪʚʠʷ, ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʭʦʟʷʡʩʪʚʘ, ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺʥʝʜʨʝʥʠʝʤ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʧʨʦ-
ʛʥʦʟʠʨʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ; ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʚʦ-
ʦʙʦʨʦʪʘ; ʧʦʚʳʰʝʥʠʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ; ʧʦʚʳʰʝʥʠʝ ʦʢʫʧʘʝʤʦʩʪʠ 
ʝʜʠʥʠʮʳ ʚʥʝʩʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ; ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦ-
ʜʫʢʮʠʠ; ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʡ ʧʨʠʙʳʣʠ ʭʦʟʷʡʩʪʚʘ. 

ʆʪʜʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ ʝʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙ-
ʨʝʥʠʡ, ʧʦʩʝʚʘ ʩʠʜʝʨʘʪʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ, ʦʨʛʘʥʠʟʘʮʠʷ ʠʭ ʚʥʝʩʝʥʠʷ. ʕʪʦ ʧʦʟʚʦ-
ʣʷʝʪ ʦʙʦʩʥʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʨʝʜʩʪʚ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʤʝʣʠʦʨʘʥʪʦʚ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʷʤʳʝ 
ʠ ʢʦʩʚʝʥʥʳʝ ʨʘʩʭʦʜʳ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʫʨʦʞʘʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʛʨʦʭʠʤʠʢʘʪʘʤʠ. ʏʘʩʪʦ ʚ ʧʦʛʦ-
ʥʝ ʟʘ ʚʳʩʦʢʠʤʠ ʫʨʦʞʘʷʤʠ ʠʥʪʝʥʩʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʭʠʤʠʟʘʮʠʠ ʚ ʟʝʤʣʝʜʝʣʠʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ 
ʥʘʨʫʰʝʥʠʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʭ ʧʨʠʤʝʥʝʥʠʶ ʠ ʙʝʩʢʦʥʪʨʦʣʴʥʦ-
ʩʪʠ ʟʘ ʥʘʢʦʧʣʝʥʠʝʤ ʠʭ ʚ ʧʦʯʚʝ ʠ ʫʨʦʞʘʝ, ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʭʨʘʥʝʥʠʷ ʠʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʢʦʧʣʝ-
ʥʠʶ ʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ ʧʝʩʪʠʮʠʜʦʚ ʠ ʥʠʪʨʘʪʦʚ ʚ ʫʨʦʞʘʝ, ʢʦʨʤʘʭ, ʚʦʜʦʝʤʘʭ ʠ ʢʦʣʦʜʮʘʭ, ʯʪʦ ʥʝʛʘ-
ʪʠʚʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ. 
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ʇʦʚʳʰʝʥʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʥʠʪʨʘʪʦʚ ʚ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʦʨʥʷʭ, 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ, ʤʦʣʠʙʜʝʥʘ, ʩʝʨʳ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪ-
ʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʠ ʫʩʣʦʚʠʷ ʟʘʩʫʰʣʠʚʦʡ ʧʦʛʦʜʳ. 

ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 60 ʤʛ/ʢʛ 
ʧʦʯʚʳ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʥʝʤ 2,5-4,5% ʛʫʤʫʩʘ ʠ ʥʝ ʙʦʣʝʝ 90 ʤʛ/ʢʛ ʧʦʯʚʳ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʥʝʤ ʙʦʣʝʝ 5% ʛʫ-
ʤʫʩʘ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʢʦʧʣʝʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 
ʥʫʞʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴ ʚʥʝʩʝʥʠʝ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ 300 ʢʛ/ʛʘ ʜ.ʚ. ʧʨʠ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦʤ ʚʥʝʩʝʥʠʠ ʘʟʦʪʘ ʥʝ ʙʦʣʝʝ 100-150 ʢʛ/ʛʘ. ʅʘ ʩʢʣʦʥʦʚʳʭ ʟʝʤʣʷʭ ʚʥʝʩʝʥʠʝ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ 
ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʪʦʣʴʢʦ ʚ ʛʨʫʥʪ, ʦʛʨʘʥʠʯʠʚʘʷ ʚʥʝʩʝʥʠʝ ʥʠʪʨʘʪʥʳʭ ʬʦʨʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʘʤʠʜʥʳʭ ʠ ʘʤʤʦʥʠʡʥʳʭ ʬʦʨʤ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʫʤʝʥʴʰʘʝʪ ʧʦʪʝʨʠ ʘʟʦʪʘ ʠ ʥʘʢʦ-
ʧʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʧʨʦʜʫʢʮʠʠ. ɼʦʩʪʘʪʦʯʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚ ʢʘʣʠʝʤ ʪʦʞʝ ʫʤʝʥʴʰʘʝʪ ʥʘʢʦʧʣʝʥʠʝ 
ʥʠʪʨʘʪʦʚ ʚ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʦʜʫʢʮʠʶ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʠʪʨʘʪʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʙʣʶʜʝ-
ʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʠʣʠ ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ ʤʘʩʩʳ. 

ɺʨʝʜʥʦʝ ʜʝʡʩʪʚʠʝ ʥʠʪʨʘʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʚ ʥʠʪʨʠʪʳ, ʢʦʪʦʨʳʝ ʚʨʝʜʥʝʝ. 
ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʬʦʩʬʦʨʥʦʛʦ ʨʝʞʠʤʘ ʛʨʫʥʪʦʚ. ʉ ʩʫʧʝʨʬʦʩʬʘ-

ʪʦʤ ʚ ʧʦʯʚʫ ʚʥʦʩʷʪ ʪʦʢʩʠʯʥʳʡ ʵʣʝʤʝʥʪ ʬʪʦʨʘ. 
ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʧʦʯʚʝ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 500 ʤʛ/ʢʛ, ʚ 

ʚʦʜʝ ï 1,5 ʤʛ/ʣ. 
ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʢʘʟʳʚʘʶʪ ʩʦʨʥʷʢʠ. ɺʳʩʦʢʘʷ ʟʘʩʦʨʝʥʥʦʩʪʴ ʩʥʠʞʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠʟ-ʟʘ ʠʩʪʦʱʝʥʠʷ ʧʦʯʚʳ ʠ ʦʙʝʜʥʝʥʠʷ ʝʛʦ ʥʘ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ. 
ʇʨʦʮʝʩʩ ʫʩʚʦʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʦʨʥʷʢʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩ-
ʪʝʥʠʡ. ʅʘ ʙʦʨʴʙʫ ʩ ʩʦʨʥʷʢʘʤʠ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 30% ʨʘʩʭʦʜʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʫʨʦʞʘʷ. ʉʦʨʥʷʢʠ 
ʫʭʫʜʰʘʶʪ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʝʛʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ, ʫʚʝʣʠʯʠ-
ʚʘʶʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʪʨʝʙʫʶʪ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʦʣʷʭ ʛʝʨʙʠʮʠʜʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠ-
ʥʦʡ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ, 
ʧʦʜʜʝʨʞʘʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʧʦʯʚʝ, ʥʦ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʦʣʫʯʝʥʥʦʡ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʧʘʞʝʚ ɸ.ʂ., ʐʝʢʠʭʘʯʝʚ ʖ.ɸ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠ-
ʚʳʭ ʘʛʨʘʨʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ // ɺ ʩʙʦʨ-
ʥʠʢʝ: ʅʘʫʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʙʠʟʥʝʩ: ʥʦʚʳʡ ʚʟʛʣʷʜ ʠʣʠ ʩʪʨʘʪʝʛʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 
ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷ-
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ɸnnotation 

In agriculture, the issue of the use of renewable energy is acute, and at the same time, both the effi-

ciency of energy conversion and the ease of use are decisive. Reliable power supply of agricultural facilities 

is a serious task for the agricultural sector of the economy. This article provides an analysis of the types of 

energy resources. 

Keywords: energy, solar and wind energy, energy resources. 

 

ɺʩʝ ʣʶʜʠ, ʞʠʚʫʱʠʝ ʥʘ ɿʝʤʣʝ, ʧʦʩʪʦʷʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʧʦʪʦʢʘʤʠ ʵʥʝʨʛʠʠ, ʩʫʱʝʩʪʚʫʶʱʠ-

ʤʠ ʥʘ ɿʝʤʣʝ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʪʝʧʣʦʚʦʡ, ʤʝʭʘʥʠʯʝʩʢʦʡ, ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ, ʩʦʣʥʝʯʥʦʡ, ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʦʡ ʟʝʤʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʨʘʜʠʦʘʢʪʠʚʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʙʠʦʧʦʣʷʤʠ [1,2,3]. 

ʅʘʟʦʚʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ, ʩʦʣʥʝʯʥʫʶ, ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʷ, ʪʝʧʣʦʚʫʶ, ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʷ ʠ ʵʥʝʨʛʠʶ ʙʠʦʧʦʣʷ ʧʝʨʚʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʵʥʝʨʛʠʠ. ʀʭ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʪʦʨʳʤ ʟʘʢʦʥʦʤ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʦʧʨʦʚʝʨʛʥʫʪʴ ʢʦʪʦʨʳʡ ʧʦʢʘ ʥʠʢʦʤʫ ʥʝ ʫʜʘ-

ʣʦʩʴ, ʭʦʪʷ ʧʦʧʳʪʢʠ ʪʘʢʠʝ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ. ʂʘʢ ʵʪʦ ʥʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦ, ʤʦʞʥʦ ʛʦ-

ʚʦʨʠʪʴ ʦʙ ʘʛʨʝʛʘʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʬʦʨʤ ʵʥʝʨʛʠʠ, ʭʦʪʷ ʚ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ ʧʦʜʦʙʥʦʛʦ ʪʝʨʤʠʥʘ ʥʝʪ. ʗ 

ʠʤʝʶ ʚ ʚʠʜʫ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʝʨʚʠʯʥʳʝ ʚʠʜʳ ʵʥʝʨʛʠʠ ʤʦʛʫʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ: ʥʘʧʨʠʤʝʨ, ʩʦʣʥʝʯ-

ʥʘʷ ʵʥʝʨʛʠʷ ʟʘ ʩʯʝʪ ʧʨʦʮʝʩʩʘ ʬʦʪʦʩʠʥʪʝʟʘ ʟʘʧʘʩʘʝʪʩʷ ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ ʪʦʧʣʠʚʝ (ʫʛʣʝ, ʥʝʬʪʠ, ʧʨʠʨʦʜ-

ʥʦʤ ʛʘʟʝ, ʛʦʨʶʯʠʭ ʩʣʘʥʮʘʭ, ʪʦʨʬʝ, ʙʠʦʤʘʩʩʝ) ʠʣʠ ʟʘ ʩʯʝʪ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʚ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 

ʦʢʝʘʥʘ ʠ ʩʪʦʢʘ ʨʝʢ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʣʦʜʘʤʠ ʨʘʙʦʪʳ ʉʦʣʥʮʘ ʤʳ ʧʦʣʴʟʫʝʤʩʷ, ʢʦʛʜʘ ʪʦʧʠʤ ʧʝʯʢʫ 

ʜʨʦʚʘʤʠ ʠʣʠ ʢʦʛʜʘ ʧʦʣʫʯʘʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʦʪ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ . 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʧʦʣʫʯʘʝʤ ʧʨʦʠʟʚʦʜʥʫʶ ʵʥʝʨʛʠʶ ʚ ʚʠʜʝ, ʥʘʧʨʠʤʝʨ, ʪʝʧʣʦʚʦʡ, ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ 

ʜʨʫʛʠʭ ʧʦʣʝʟʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʬʦʨʤ [4,5,6,7]. 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʬʦʨʤ ʵʥʝʨʛʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʫʶ ʪʝʦʨʝʪʠʯʝ-

ʩʢʫʶ ʟʘʜʘʯʫ, ʪʨʝʙʫʶʱʫʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ. ʄʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚʠʜʳ 

ʵʥʝʨʛʠʠ ʧʦ ʧʨʠʢʘʟʫ ʧʨʝʚʨʘʱʘʝʤʦʩʪʠ ʦʜʥʦʡ ʬʦʨʤʳ ʚ ʜʨʫʛʫʶ. ɼʣʷ ʥʘʩ ʚʘʞʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʥʘʪʴ, 

ʢʘʢʠʝ ʚʠʜʳ ʵʥʝʨʛʠʠ ʤʦʞʥʦ ʧʦʣʝʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʘʷ ʤʳʩʣʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʥʘʧʨʷʞʝʥʥʦ ʠʩʢʘʣʘ ʠ ʧʨʦʜʦʣʞʘʝʪ 

ʚʝʩʪʠ ʧʦʠʩʢ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ɿʝʤʣʝ ʧʦʪʦʢʦʚ ʠ ʟʘʧʘʩʦʚ 

ʵʥʝʨʛʠʠ. ʀ ʩʜʝʣʘʥʦ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʥʝʤʘʣʦ, ʝʩʣʠ, ʥʘʧʨʠʤʝʨ, ʩʫʜʠʪʴ ʦ ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʥʦʚʘʭ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ. ʅʦ ʝʱʝ ʙʦʣʴʰʝ ʩʜʝʣʘʥʦ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦ-

ʮʝʩʩʦʚ ʩʞʠʛʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʠ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ. 

ɽʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʠʩʪʦʨʠʠ ʵʥʝʨʛʝʪʠʢʠ, ʪʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʯʝʪʢʘʷ ʪʝʥʜʝʥʮʠʷ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥ-

ʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʫʛʣʷ, ʥʝʬʪʠ, ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

ʠ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ. ʂʘʟʘʣʦʩʴ ʙʳ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʱʝ, ʯʝʤ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʝ, ʘ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʥʠ ʥʝ ʥʘʭʦʜʷʪ. ʄʘʣʦ ʪʦʛʦ, ʪʘʢʦʡ ʵʥʝʨʛʦ-

ʨʝʩʫʨʩ, ʢʘʢ ʷʜʝʨʥʦʝ ʪʦʧʣʠʚʦ, ʚʳʨʘʙʦʪʢʘ ʵʥʝʨʛʠʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʘʜʠʘʮʠʦʥʥʫʶ ʦʧʘʩʥʦʩʪʴ, ʩʪʘʣ ʠʥʪʝʥʩʠʚʥʦ ʚʥʝʜʨʷʪʴʩʷ ʚ ʵʥʝʨʛʝʪʠʢʫ [8,9,10].  

ɼʦʣʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚ ʤʠʨʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦʩʪʘʚʣʷʝʪ 10-

50%, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʜʦʣʶ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʧʨʠʭʦʜʠʪʩʷ 3-4% (ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʵʪʘ ʮʠʬʨʘ ʚʳʰʝ). 

ʄʳ ʞʝ ʧʦʧʳʪʘʝʤʩʷ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʩ ʪʝʭʥʠʯʝʩʢʦʡ, ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ ʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʰʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. 

ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ, ʵʥʝʨʛʠʷ ʚʝʪʨʘ, ʛʠʜʨʦʵʥʝʨʛʠʷ (ʵʥʝʨʛʠʷ ʨʝʢ), ʵʥʝʨʛʠʷ ʧʨʠʣʠʚʦʚ, ʚʦʣʥ ʠ ʥʝʢʦ-

ʪʦʨʳʝ ʜʨʫʛʠʝ ʥʘʟʳʚʘʶʪʩʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤʠ ʧʦʪʦʤʫ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʯʝʣʦʚʝʢʦʤ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ, ʠʟʤʝʥʷʝʪ ʠʭ ʟʘʧʘʩʳ ʠʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ. ʅʦ ʧʨʠ ʪʘʢʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʜʦ ʙʳʣʦ ʙʳ ʥʘʟʚʘʪʴ ʵʪʠ 

ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʥʝʠʩʯʝʨʧʘʝʤʳʤʠ. ʊʘʢʞʝ, ʧʨʠʤʝʥʷʶʪ ʧʦʥʷʪʠʝ çʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳè, ʢʦʛʜʘ ʛʦʚʦ-

ʨʷʪ ʦ ʩʦʣʥʝʯʥʦʡ, ʚʝʪʨʦʚʦʡ ʠ ʜʨʫʛʠʭ ʬʦʨʤʘʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʅʦ ʵʪʦ ʪʦʞʝ ʥʝ ʩʦʚʩʝʤ 

ʧʨʘʚʠʣʴʥʦ ï ʩʝʛʦʜʥʷ ʜʘʥʥʳʡ ʵʥʝʨʛʦʨʝʩʫʨʩ ʥʝʪʨʘʜʠʮʠʦʥʥʳʡ, ʘ ʟʘʚʪʨʘ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʚʳʯʥʳʤ ʜʣʷ 

ʞʠʪʝʣʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ. 

ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʦʣʝʝ ʣʦʛʠʯʥʳʤ ʜʘʪʴ ʜʨʫʛʦʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʙʣʠʞʝ ʚʩʝʛʦ ʧʦʜʭʦʜʷʱʝʝ ʢ 

ʩʤʳʩʣʫ ʩʣʦʚʘ çʚʦʟʦʙʥʦʚʣʷʝʤʳʡè: ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʵʥʝʨʛʦʨʝʩʫʨʩʘʤ ʦʪʥʦʩʷʪʩʷ ʪʝ, ʚʦʩʧʦʣʥʝʥʠʝ ʢʦ-

ʪʦʨʳʭ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦ ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠ ʟʘʧʘʩʳ ʢʦʪʦʨʳʭ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʶʪʩʷ. ʂ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʵʥʝʨʛʦʨʝʩʫʨʩʘʤ ʦʪʥʦʩʷʪʩʷ ʪʝ, ʚʦʩʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʘ ʝʩʣʠ ʠ ʧʨʦʠʩʭʦʜʠʪ, ʪʦ ʨʘʩʭʦʜ ʧʨʝʚʳʰʘʝʪ ʧʨʠʭʦʜ. 

ʂ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʵʥʝʨʛʦʨʝʩʫʨʩʘʤ ʦʪʥʦʩʷʪ ʫʛʦʣʴ, ʥʝʬʪʴ, ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʛʦʨʶʯʠʝ ʩʣʘʥʮʳ, 

ʪʦʨʬ. 
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ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʠʯʥʦʡ ʬʦʨʤʳ ʭʠʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʦʨ-

ʛʘʥʠʯʝʩʢʠʭ ʪʦʧʣʠʚ, ʢʦʪʦʨʘʷ ʚʳʜʝʣʷʝʪʩʷ ʧʨʠ ʠʭ ʩʛʦʨʘʥʠʠ. ʄʝʭʘʥʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʢʘʢ ʧʝʨʚʠʯʥʘʷ ʬʦʨʤʘ 

ʘʥʝʨʛʠʠ ʚ ʚʠʜʝ ʩʪʦʢʘ ʨʝʢ, ʚʝʪʨʘ, ʧʨʠʣʠʚʦʚ ʠ ʦʪʣʠʚʦʚ, ʤʦʨʩʢʠʭ ʚʦʣʥ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʚ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʦʚ. ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʤʦʨʝʡ, ʦʢʝʘʥʦʚ ʠ ʟʝʤʥʳʭ ʥʝʜʨ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʬʦʨʤ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ. ʀ ʥʘʢʦʥʝʮ, ʢ ʧʝʨʚʠʯʥʳʤ ʬʦʨʤʘʤ ʵʥʝʨʛʠʠ 

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʣʫʯʠʩʪʫʶ ʵʥʝʨʛʠʶ ʉʦʣʥʮʘ ʠ ʷʜʝʨʥʫʶ ʵʥʝʨʛʠʶ. 

ʆʙʳʯʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʚʠʯʥʳʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ ʚʦ ʚʪʦʨʠʯʥʫʶ ʪʘʢʦʚʘ: 

ʪʦʧʣʠʚʦ ï ʪʝʧʣʦ ï ʨʘʙʦʯʝʝ ʪʝʣʦ ï ʤʝʭʘʥʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ï ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ. ʕʪʘ ʩʭʝʤʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʚʩʝʭ ʚʠʜʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ, ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʠ ʦʪʯʘʩʪʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʆʥʘ ʦʛ-

ʨʘʥʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ 

ʠʤʝʶʪʩʷ ʧʦʪʝʨʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ (ʙʝʟ ʫʯʝʪʘ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʣʠ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ 

ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ) ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʢʘʟʘʥʥʦʡ ʮʝʧʦʯʢʠ ʧʨʝʚʨʘʱʝʥʠʡ ʦʮʝʥʠʚʘʝʪʩʷ ʚʝʣʠʯʠ-

ʥʦʡ ʧʦʨʷʜʢʘ 40 - 42%, ʇʨʠʤʝʨʦʤ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʘʛʥʠʪʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʩʧʦ-

ʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʟʥʘʯʝʥʠʷ 50 - 60%. 

ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ ʠ ʜʨʫʛʠʝ ʧʨʠʤʝʨʳ, ʥʦ ʵʪʦ ʪʝʤʘ ʜʨʫʛʦʡ ʙʨʦʰʶʨʳ. ʅʝʩʦʤʥʝʥʥʦ ʦʜʥʦ - ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʜʦʣʞʘʪʴ ʧʦʠʩʢ ʥʦʚʳʭ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʚʠʯʥʳʭ 

ʬʦʨʤ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ. 
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ʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʪʨʘʢʪʦʨʥʳʭ ʜʠʟʝʣʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʪʢʘʟʳ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ ʠʛʣʳ 

ʠʤʝʶʪ 27% ʬʦʨʩʫʥʦʢ, ʠʟ ʢʦʪʦʨʳʭ ʫ 17% ʦʙʫʩʣʦʚʣʝʥʳ ʩʭʚʘʪʳʚʘʥʠʝʤ ʤʝʪʘʣʣʘ, ʫ 10% - ʟʘʢʦʢʩʦʚʳʚʘ-

ʥʠʝʤ. ɺ ʩʣʝʜʩʪʚʠʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʩʥʠʞʝʥʠʷ 

ʜʘʚʣʝʥʠʷ ʥʘʯʘʣʘ ʧʦʜʲʝʤʘ ʠʛʣʳ ʨʘʩʧʳʣʠʪʝʣʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʝʨʚʳʝ 500-700 ʯʘʩʦʚ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. 

ʇʦʩʣʝ 1000 ʯʘʩʦʚ ʨʘʙʦʪʳ ʜʘʚʣʝʥʠʝ ʧʨʦʜʦʣʞʘʝʪ ʩʥʠʞʘʪʴʩʷ, ʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʩ ʫʚʝʣʠʯʝʥʠ-

ʝʤ ʥʘʨʘʙʦʪʢʠ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦʣʫʯʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʠ 

ʜʠʩʧʝʨʩʠʡ ʜʘʚʣʝʥʠʷ ʥʘʯʘʣʘ ʧʦʜʲʝʤʘ ʠʛʣʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ, ʧʨʠʥʠʤʘʷ ʟʘʢʦʥ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ, ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ q ʬʦʨʩʫʥʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʨʩʫʥʢʘ, ʨʘʩʧʳʣʠʪʝʣʴ ʬʦʨʩʫʥʢʠ, ʥʘʜʝʞʥʦʩʪʴ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ. 
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Annotation 

Analysis of the technical condition of multi-jet sprayers supplied to the repair of fuel equipment of 

tractor diesel engines shows that failures due to impaired needle mobility have 27% of injectors, of which 

17% are due to metal setting, 10% ï coking. As a result of operational tests, it was revealed that the highest 

rate of pressure reduction of the beginning of the spray needle lifting is observed in the first 500...700 hours 

of engine operation. After 1000 hours of operation, the pressure continues to decrease, but the intensity of 

the decrease decreases with increasing operating time. 

The obtained patterns of changes in time of the average values and pressure variances of the beginning 

of needle lifting make it possible, taking the law of normal distribution, to determine the probability of fail-

ure of q nozzles. 

Keywords: pounce, spray nozzle, reliability, longevity. 

 

ʋʟʣʳ ʠ ʜʝʪʘʣʠ ʪʦʧʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʚʩʝʭ ʜʠʟʝʣʝʡ ʦʪʥʦʩʷʪʩʷ ʢ ʤʝʥʝʝ ʥʘʜʝʞʥʳʤ ʠ ʙʦʣʝʝ ʪʨʫʜ-

ʥʳʤʠ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ. ʊʘʢ, ʜʦʣʷ ʦʪʢʘʟʦʚ ʪʦʧʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʪʢʘ-

ʟʦʚ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 20-50%, ʧʨʠ ʟʘʪʨʘʪʘʭ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ 20-30%, ʦʪ ʦʙʱʠʭ ʟʘ-

ʪʨʘʪ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʙʦʪ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʪʦʧʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʧʨʦʚʦʜʠʪʩʷ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʜʠʟʝʣʝʡ [1-4]. 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʬʦʨʩʫʥʦʢ ʥʘʨʫʰʘʝʪʩʷ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʟʘʧʠʨʘʶʱʝʛʦ ʢʦʥʫʩʘ ʨʘʩʧʳʣʠ-

ʪʝʣʷ, ʧʨʦʠʩʭʦʜʠʪ ʟʘʚʠʩʘʥʠʝ ʠ ʠʟʥʦʩ ʠʛʣʳ ʨʘʩʧʳʣʠʪʝʣʷ, ʧʘʜʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘʯʘʣʘ ʚʧʨʳʩʢʘ, ʟʘʢʦʢʩʦʚʳ-

ʚʘʥʠʝ ʠ ʠʟʥʦʩ ʨʘʩʧʳʣʠʚʘʶʱʠʭ ʦʪʚʝʨʩʪʠʡ ʨʘʩʧʳʣʠʪʝʣʷ, ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʘʩʧʳʣʠʚʘʥʠʷ ʪʦʧʣʠʚʘ.  

https://elibrary.ru/item.asp?id=42877069
https://elibrary.ru/item.asp?id=42877069
https://elibrary.ru/contents.asp?id=42877058
https://elibrary.ru/contents.asp?id=42877058&selid=42877069
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ʅʘʤʠ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʤ ɻɸʋ ʩʦʚʤʝʩʪʥʦ ʩ ʉʊɻɸʋ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʫʩʢʦʨʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʨʘʩʧʳʣʠʪʝʣʝʡ ʬʦʨʩʫʥʢʠ ʌɼ-22 ʩʝʨʠʡʥʦʛʦ ʠ ʦʧʳʪ-

ʥʦʛʦ ʩ ʠʟʤʝʥʝʥʥʦʡ ʠʛʣʦʡ ʨʘʩʧʳʣʠʪʝʣʷ [2-8]. 

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʝʨʝʜ ʧʝʨʚʳʤ ʠ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʵʪʘʧʘ ʦʧʨʝʜʝ-

ʣʷʣʠʩʴ ʧʘʨʘʤʝʪʨʳ ʨʘʩʧʳʣʠʪʝʣʝʡ, ʥʘ ʩʪʝʥʜʝ ʂʀ-35478 (ʨʠʩ.1). 

 

 
ʈʠʩʫʥʦʢ ï 1 ʉʪʝʥʜ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʊʅɺɼ ʂʀ-35478 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ. 

 

ʊʘʙʣʠʮʘ 1 ï ʊʘʙʣʠʮʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʛʫʣʠʨʦʚʢʠ ʬʦʨʩʫʥʦʢ ʩʝʨʠʡʥʳʭ  

ʇʦʢʘʟʘʪʝʣʠ 

ʊʠʧ ʬʦʨʩʫʥʢʠ 

ʂ-1 ʂ-2 ʂ-3 ʂ-4 

ʜʦ ʨʝ-

ʛʫʣʠ-

ʨʦʚʢʠ 

ʧʦʩʣʝ 

ʨʝʛʫʣʠ-

ʨʦʚʢʠ 

ʜʦ ʨʝ-

ʛʫʣʠ-

ʨʦʚʢʠ 

ʧʦʩʣʝ 

ʨʝʛʫʣʠ-

ʨʦʚʢʠ 

ʜʦ ʨʝ-

ʛʫʣʠ-

ʨʦʚʢʠ 

ʧʦʩʣʝ 

ʨʝʛʫʣʠ-

ʨʦʚʢʠ 

ʜʦ ʨʝ-

ʛʫʣʠ-

ʨʦʚʢʠ 

ʧʦʩʣʝ 

ʨʝʛʫʣʠ-

ʨʦʚʢʠ 

1. ɼʘʚʣʝʥʠʝ 

ʚʧʨʳʩʢʘ, ʄʇʘ 
5 18 3 18 5 18 4 18 

2. ʂʘʯʝʩʪʚʦ ʨʘʩʧʳ-

ʣʠʚʘʥʠʷ ʪʦʧʣʠʚʘ 
ʭʦʨ. ʭʦʨ. ʭʦʨ. ʭʦʨ. ʭʦʨ. ʭʦʨ. ʭʦʨ. ʭʦʨ. 

3. ʇʦʜʪʝʢʘʥʠʝ ʪʦʧ-

ʣʠʚʘ ʚ ʪʦʨʮʝ ʨʘʩ-

ʧʳʣʠʪ. 

ʦʪʩ. ʦʪʩ. ʦʪʩ. ʦʪʩ. 

ʥʝʙʦʣɹ-

ʰʦʝ 

ʥʝʙʦʣɹ-

ʰʦʝ ʦʪʩ. ʦʪʩ. 

4. ɻʝʨʤʝʪʠʯʥʦʩʪʴ 

ʬʦʨʩʫʥʢʠ, ʩ 
1 1 1,6 1,6 1,9 1,9 0,2 0,2 

 

ʊʘʙʣʠʮʘ 2 ï ʊʘʙʣʠʮʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʛʫʣʠʨʦʚʢʠ ʬʦʨʩʫʥʦʢ ʦʧʳʪʥʳʭ 

ʇʦʢʘʟʘʪʝʣʠ 

ʊʠʧ ʬʦʨʩʫʥʢʠ 

ˉ1 ˉ2 ˉ3 ˉ4 ˉ5 

ʜʦ 

ʨʝʛʫ-

ʣʠ-

ʨʦʚʢʠ 

ʧʦʩʣʝ 

ʨʝʛʫ-

ʣʠ-

ʨʦʚʢʠ 

ʜʦ 

ʨʝʛʫ-

ʣʠ-

ʨʦʚʢʠ 

ʧʦʩʣʝ 

ʨʝʛʫ-

ʣʠ-

ʨʦʚʢʠ 

ʜʦ 

ʨʝʛʫ-

ʣʠ-

ʨʦʚʢʠ 

ʧʦʩʣʝ 

ʨʝʛʫ-

ʣʠ-

ʨʦʚʢʠ 

ʜʦ 

ʨʝʛʫ-

ʣʠ-

ʨʦʚʢʠ 

ʧʦʩʣʝ 

ʨʝʛʫ-

ʣʠ-

ʨʦʚʢʠ 

ʜʦ 

ʨʝʛʫ-

ʣʠ-

ʨʦʚʢʠ 

ʧʦʩʣʝ 

ʨʝʛʫ-

ʣʠ-

ʨʦʚʢʠ 

1. ɼʘʚʣʝʥʠʝ 

ʚʧʨʳʩʢʘ, ʄʇʘ 
1 18 5 18 9 18 7 18 5 18 

2. ʂʘʯʝʩʪʚʦ ʨʘʩʧʳ-

ʣʠʚʘʥʠʷ ʪʦʧʣʠʚʘ 
ʭʦʨ. ʭʦʨ. ʭʦʨ. ʭʦʨ. ʭʦʨ. ʭʦʨ. ʭʦʨ. ʭʦʨ. ʭʦʨ. ʭʦʨ. 

3. ʇʦʜʪʝʢʘʥʠʝ ʪʦʧ-

ʣʠʚʘ ʚ ʪʦʨʮʝ ʨʘʩ-

ʧʳʣʠʪ. 

ʦʪʩ. ʦʪʩ. ʦʪʩ. ʦʪʩ. ʦʪʩ. ʦʪʩ. ʦʪʩ. ʦʪʩ. 
ʩʠʣɹ-

ʥʦʝ 

ʩʠʣɹ-

ʥʦʝ 

4. ɻʝʨʤʝʪʠʯʥʦʩʪʴ 

ʬʦʨʩʫʥʢʠ, ʩ 
5,2 5,2 6 6 0,1 0,1 4,5 4,5 1,3 1,3 
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ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʩʝʨʠʡʥʦʛʦ ʨʘʩʧʳʣʠʪʝʣʷ ʥʘ ʩʪʝʥʜʝ ʂʀ-35478  

 
ʇʈʆʊʆʂʆʃ 

ʠʩʧʳʪʘʥʠʷ ʊʅɺɼ                                                                    ʦʪ 06.07.2010 

ˉ 

ʧʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʩʝʢʮʠʷʤ 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ / 

ʦʪʢʣʦʥʝʥʠʝ, % 

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

1 
ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʥʘ ʯʘʩʪʦʪʝ 

ʥʦʤʠʥʘʣʴʥʘʷ 900 ʦʙ./ʤʠʥ. 
52,9            52,9 / 0% 

2 

ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʥʘ ʯʘʩʪʦʪʝ 

ʄʘʢʩ, ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 

650 ʦʙ./ʤʠʥ. 

104,0            104,0 / 0% 

3 
ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʥʘ ʯʘʩʪʦʪʝ 

ʇʫʩʢʦʚʘʷ 960 ʦʙ./ʤʠʥ. 
339,8            339,8 / 0% 

4 

ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʥʘ ʯʘʩʪʦʪʝ 

ʄʘʢʩ, ʭʦʣʦʩʪʦʡ ʭʦʜ 960 

ʦʙ./ʤʥʥ. 

80,9            80,9 / 0% 

5 ʈʘʙʦʪʘ ʨʝʛʫʣʷʪʦʨʘ             80,9 / 0% 

6 
ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʫʛʦʣ ʥʘʯʘ-

ʣʘ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ 
            -1 / 

 

ʊʘʙʣʠʮʘ 4 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʧʳʪʥʦʛʦ ʨʘʩʧʳʣʠʪʝʣʷ ˉ1 ʥʘ ʩʪʝʥʜʝ ʂʀ-35478  
 

ʇʈʆʊʆʂʆʃ 

ʠʩʧʳʪʘʥʠʷ ʊʅɺɼ                                                                    ʦʪ 06.07.2010 

ˉ 

ʧʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʩʝʢʮʠʷʤ 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ / 

ʦʪʢʣʦʥʝʥʠʝ, % 

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

1 
ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʥʘ ʯʘʩʪʦʪʝ 

ʥʦʤʠʥʘʣʴʥʘʷ 900 ʦʙ./ʤʠʥ. 
34,0            34,0 / 0% 

2 

ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʥʘ ʯʘʩʪʦʪʝ 

ʄʘʢʩ, ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 

650 ʦʙ./ʤʠʥ. 

72,1            72,1 / 0% 

3 
ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʥʘ ʯʘʩʪʦʪʝ 

ʇʫʩʢʦʚʘʷ 100 ʦʙ./ʤʠʥ. 
156,3            156,3 / 0% 

4 

ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʥʘ ʯʘʩʪʦʪʝ 

ʄʘʢʩ, ʭʦʣʦʩʪʦʡ ʭʦʜ 

960 ʦʙ./ʤʥʥ. 

37,9            37,9 / 0% 

5 ʈʘʙʦʪʘ ʨʝʛʫʣʷʪʦʨʘ             37,9 / 0% 

6 
ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʫʛʦʣ ʥʘʯʘ-

ʣʘ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ 
            -1 / 

 

ʊʘʙʣʠʮʘ 5 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʧʳʪʥʦʛʦ ʨʘʩʧʳʣʠʪʝʣʷ ˉ2 ʥʘ ʩʪʝʥʜʝ ʂʀ-35478 

 
ʇʈʆʊʆʂʆʃ 

ʠʩʧʳʪʘʥʠʷ ʊʅɺɼ                                                                    ʦʪ 06.07.2010 

ˉ 

ʧʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʩʝʢʮʠʷʤ 

ʉʨʝʜʥʝʝ ʟʥʘ-

ʯʝʥʠʝ / ʦʪʢʣʦ-

ʥʝʥʠʝ, % 

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

1 
ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʥʘ ʯʘʩʪʦʪʝ 

ʥʦʤʠʥʘʣʴʥʘʷ 900 ʦʙ./ʤʠʥ. 
34,7            

34,7 / 0% 

2 

ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʥʘ ʯʘʩʪʦʪʝ 

ʄʘʢʩ, ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 

650 ʦʙ./ʤʠʥ. 

74,8            

74,8 / 0% 

3 
ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʥʘ ʯʘʩʪʦʪʝ 

ʇʫʩʢʦʚʘʷ 100 ʦʙ./ʤʠʥ. 
157,1            

157,1 / 0% 

4 

ʎʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʥʘ ʯʘʩʪʦʪʝ 

ʄʘʢʩ, ʭʦʣʦʩʪʦʡ ʭʦʜ 960 

ʦʙ./ʤʥʥ. 

37,9            

37,9 / 0% 

5 ʈʘʙʦʪʘ ʨʝʛʫʣʷʪʦʨʘ             37,9 / 0% 

6 
ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʫʛʦʣ ʥʘʯʘ-

ʣʘ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ 
            

-1 / 
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ʀʟ ʪʘʙʣʠʮʳ 3-5 ʚʠʜʥʦ, ʯʪʦ ʮʠʢʣʦʚʘʷ ʧʦʜʘʯʘ ʫ ʚʩʝʭ ʦʧʳʪʥʳʭ ʨʘʩʧʳʣʠʪʝʣʝʡ, ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 

0,229é0,227 ʤʤ
2
, ʪ.ʝ. ʥʘ 39%. ʂʘʯʝʩʪʚʦ ʨʘʩʧʳʣʠʚʘʥʠʷ, ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʚʩʝʭ ʨʘʩʧʳʣʠʪʝʣʝʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʦʩʴ.  

ʇʦʜʚʠʞʥʦʩʪʴ ʠʛʣʳ ʨʘʩʧʳʣʠʪʝʣʝʡ ʦʧʨʝʜʝʣʷʣʦʩʴ ʥʘ ʧʨʠʙʦʨʘʭ ʂʀ-35478 , ʂʀ-3333 ʠ ʇʋʌ-3 

ʎʅʀʊɸ, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʣ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ. ʅʘ ʧʨʠʙʦʨʝ ʂʀ-3333 ʚʩʝ ʨʘʩʧʳʣʠʪʝʣʠ ʧʦ-

ʢʘʟʘʣʠ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ɺʩʝ ʨʘʩʧʳʣʠʪʝʣʠ ʧʦ ʜʘʥʥʳʤ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠʙʦʨʦʤ 

ʇʋʌ-3 ʎʅʀʊɸ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʦ ʧʦʜʚʠʞʥʦʩʪʠ ʠʛʣʳ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ.  

 ɺʳʚʦʜ: ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʦʨʩʫʥʢʠ ʚʳʭʦʜʷʪ ʠʟ ʩʪʨʦʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦ-

ʪʝʨʠ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʟʘʧʠʨʘʶʱʝʛʦ ʢʦʥʫʩʘ ʨʘʩʧʳʣʠʪʝʣʷ ʠ ʟʘʢʣʠʥʠʚʘʥʠʝ ʠʛʣʳ ʚ ʥʘʧʨʘʚʣʷʶʱʝʡ ʢʦʨʧʫ-

ʩʘ, ʠ ʟʘʢʦʢʩʦʚʳʚʘʥʠʷ ʨʘʩʧʳʣʠʪʝʣʝʡ ʬʦʨʩʫʥʦʢ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʨʘʩʧʳʣʠʪʝ-

ʣʝʡ ʬʦʨʩʫʥʦʢ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʟʝʣʝʡ.  
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Annotation 

The influence of a rotating electromagnetic field on the structure and properties of carbon fiber plas-

tics based on phenylene is investigated. A change in the fractal dimension of the structure, close to the sinu-

soidal law, has been found from the duration of mixing of the components, which then approaches a certain 

constant value. Two quantitative models were used to explain this behavior of properties: thermodynamic 

and structural. 

Keywords: composite, polyamide, carbon fibers, fractal dimension, clusters, elastic modulus, yield 

strength, Gruneisen parameter, Burgers vector. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ [1,2], ʯʪʦ ʤʘʛʥʠʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘ-

ʣʳʝ ʧʦ ʵʥʝʨʛʠʠ ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʩʨʝʜ. ʇʨʠ 

ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʩʣʘʙʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ ʧʦʣʫʧʨʦʚʦʜʥʠʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʮʝʣʳʡ ʨʷʜ ʵʬʬʝʢʪʦʚ, 

ʪʘʢʠʭ ʢʘʢ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʣʶʤʠʥʝʩʮʝʥʮʠʠ, ʠʟʤʝʥʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʪ.ʧ. [1]. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ (ʀʄʇ) ʩʪʨʫʢʪʫʨʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʢʨʠʩʪʘʣʣʘʭ ʢʨʝʤʥʠʷ ʦʪʣʠʯʘʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʧʦʚʝʜʝʥʠʷ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʠʩʩʠʧʘʪʠʚʥʳʭ (ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʭ) ʩʪʨʫʢʪʫʨ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʧʦ ʩʚʦʝʡ ʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ ʵʬʬʝʢʪʳ ʥʘʙʣʶʜʘʣʠʩʴ ʜʣʷ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʥʘ ʦʩ-

ʥʦʚʝ ʬʝʥʠʣʦʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚʦ ʚʨʘ-

ʱʘʶʱʝʤʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ [3]. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʚʨʘʱʘʶʱʝʛʦʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʣʠ-

ʘʤʠʜʘ (ʬʝʥʠʣʦʥʘ), ʥʘʧʦʣʥʝʥʥʦʛʦ ʫʛʣʝʨʦʜʥʳʤʠ ʚʦʣʦʢʥʘʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʠʤʝʨʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥ ʘʨʦʤʘʪʠʯʝʩʢʠʡ ʧʦʣʠʘʤʠʜ ï ʬʝʥʠʣʦʥ [4], ʘ ʚ 

ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ï ʫʛʣʝʨʦʜʥʦʝ ʚʦʣʦʢʥʦ (ʋɺ) ʜʠʘʤʝʪʨʦʤ 7-9 ʤʢʤ ʠ ʜʣʠʥʦʡ 3ʤʤ. ʄʘʩʩʦʚʦʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʋɺ ʩʦʩʪʘʚʣʷʣʦ 15 ʤʘʩ.%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʲʝʤʥʦʤʫ ʥʘʧʦʣʥʝʥʠʶ űʥ å 0,115. ʂʦʤʧʦʟʠʪ 

ʛʦʪʦʚʠʣʠ çʩʫʭʠʤè ʩʧʦʩʦʙʦʤ, ʚʢʣʶʯʘʶʱʠʤ ʩʤʝʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚʦ ʚʨʘʱʘʶʱʝʤʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʤ ʧʦʣʝ. ɼʣʷ ʵʪʦʛʦ ʚ ʨʝʘʢʪʦʨ ʟʘʛʨʫʞʘʣʠ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʡ ʧʦʣʠʤʝʨ, ʋɺ ʠ ʥʝʨʘʚʥʦʦʩʥʳʝ ʬʝʨʨʦʤʘʛ-

ʥʠʪʥʳʝ ʯʘʩʪʠʮʳ ʜʣʠʥʦʡ 40 ʤʤ. ɼʘʣʝʝ ʨʝʘʢʪʦʨ ʧʦʤʝʱʘʣʠ ʚ ʨʘʩʪʦʯʢʫ ʛʝʥʝʨʘʪʦʨʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʘʧʧʘʨʘʪʘ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʨʘʱʘʶʱʝʛʦʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʬʝʨʨʦʤʘʛʥʠʪʥʳʝ ʯʘʩʪʠʮʳ ʥʘʯʠ-

ʥʘʶʪ ʚʨʘʱʘʪʴʩʷ, ʩʪʘʣʢʠʚʘʷʩʴ ʤʝʞʜʫ ʩʦʙʦʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʋɺ ʨʘʚʥʦʤʝʨʥʦ (ʭʘʦʪʠʯʝʩʢʠ) ʨʘʩʧʨʝʜʝ-

ʣʷʶʪʩʷ ʚ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʫʜʘʨʝʥʠʡ ʯʘʩʪʠʮ ʦʥʠ ʠʩʪʠʨʘʶʪʩʷ ʠ ʧʨʦʜʫʢʪʳ ʠʟʥʦʩʘ 

ʧʦʧʘʜʘʶʪ ʚ ʢʦʤʧʦʟʠʮʠʶ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ ʧʦʩʣʝ ʩʤʝʰʠʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʘ 

ʤʝʪʦʜʘ: ʤʘʛʥʠʪʥʦʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʝʧʘʨʘʮʠʝʡ [5]. 

ʆʙʨʘʟʮʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʪʦʚʠʣʠ ʤʝʪʦʜʦʤ ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 603 ʂ ʠ ʜʘʚʣʝʥʠʠ 55 ʄʇʘ. ʀʩʧʳʪʘʥʠʝ ʥʘ ʩʞʘʪʠʝ ʚʳʧʦʣʥʝʥʳ ʥʘ ʤʘʰʠʥʝ FP-100 ʧʨʠ ʪʝʤ-

ʧʝʨʘʪʫʨʝ 293 ʂ ʠ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ 10
-3
 ʩ

-1
. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʨʷʜʘ ʩʚʦʡʩʪʚ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʤʝʰʠʚʘʥʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚʦ ʚʨʘʱʘʶʱʝʤʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʦʙʥʘʨʫʞʠʣʠ ʦʜʥʫ ʦʩʦʙʝʥʥʦʩʪʴ, ʠʤʝʶʱʫʶ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ: ʩʥʘʯʘʣʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʦʝ (ʫʧʦʨʷʜʦʯʝʥʥʦʝ) ʧʦʚʝʜʝʥʠʝ ʙʣʠʟʢʦʝ ʢ 
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ʩʠʥʫʩʦʠʜʘʣʴʥʦʤʫ ʩ ʫʜʚʦʝʥʠʝʤ ʧʝʨʠʦʜʘ, ʘ ʟʘʪʝʤ ʨʝʘʣʠʟʫʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʭʘʦʪʠʯʝʩʢʦʤʫ ʧʦʚʝʜʝʥʠʶ [6]. 

ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʪʠʧʠʯʥʦ ʜʣʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [7]. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʥʘʙʣʶʜʘʝ-

ʤʦʛʦ ʵʬʬʝʢʪʘ ʘʚʪʦʨʳ [6] ʨʘʩʩʯʠʪʘʣʠ ʬʨʘʢʪʘʣʴʥʫʶ (ʭʘʫʩʜʦʨʬʦʚʫ) ʨʘʟʤʝʨʥʦʩʪʴ df ʩʪʨʫʢʪʫʨʳ ʫʛʣʝʧʣʘ-

ʩʪʠʢʦʚ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʬʦʨʤʘʪʦʨʦʤ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʝʱʝʩʪʚʘ, ʩʦʛʣʘʩʥʦ 

ʫʨʘʚʥʝʥʠʶ [8]: 

 

ὨὪ= Ὠ 1 1 + ’                                                               (1) 

ʛʜʝ d ï ʨʘʟʤʝʨʥʦʩʪʴ ʝʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʨʘʢʪʘʣ (ʦʯʝʚʠʜʥʦ, ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ d = 3), ɜ ï ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʩ 

ʧʦʤʦʱʴʶ ʩʦʦʪʥʦʰʝʥʠʡ [9]: 

 
„̓

Ὁ
=

1 2’

6 1+’
                                                                      (2) 

ʛʜʝ ůʪ ï ʧʨʠʜʝʣ ʪʝʢʫʯʝʩʪʠ, E ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ. 

 

ɿʘʚʠʩʠʤʦʩʪʴ df (t) ʜʣʷ ʦʙʝʠʭ ʩʝʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩʫʥʦʢ 1. 

ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ ʚ ʠʥʪʝʨʚʘʣʝ t =5õ120 c ʧʦʣʫʯʝʥʘ ʧʨʠʤʝʨʥʦ ʩʠʥʫʩʦʠʜʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ df (t), ʢʦ-

ʪʦʨʘʷ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʝ df å 2,41. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʳ ʧʦʣʫʯʝʥʥʳʭ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʢʦʤʧʦʟʠʪʦʚ ʷʚʣʷʝʪʩʷ ʝʸ ʪʠʧʠʯʥʦ ʩʠʥʝʨ-

ʛʝʪʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʢʘʢ ʬʫʥʢʮʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʤʝʰʝʥʠʷ t ʚʦ ʚʨʘʱʘʶʱʝʤʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʤ ʧʦʣʝ. ʊʘʢ, ʧʨʠ ʤʘʣʳʭ t (< 120 ʩ) ʟʘʚʠʩʠʤʦʩʪʴ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ df ʦʪ t ʥʦʩʠʪ 

ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ (df = 2,29 ʧʨʠ t = 10 ʩ ʠ df = 2,57 ʧʨʠ t = 60 ʩ), ʘ ʧʨʠ t > 120 ʩ ʜʦʩʪʠʛʘʝʪʩʷ ʭʘʦ-

ʪʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ (df = 2,42 = const), ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʘʦʪʠʯʝʩʢʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʦʣʦʢʦʥ ʚ 

ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʝ.  

 

 
ʈʠʩʫʥʦʢ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ df ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ t  

ʩʤʝʰʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚʦ ʚʨʘʱʘʶʱʝʤʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʜʣʷ ʫʛʣʝʧʣʘʩʪʠʢʦʚ  

ʥʘ ʦʩʥʦʚʝ ʬʝʥʠʣʦʥʘ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʛʥʠʪʥʦʡ (1) ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ (2) ʩʝʧʘʨʘʮʠʠ 

 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʪʘʢʦʡ ʪʠʧ ʟʘʚʠʩʠʤʦʩʪʝʡ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ (ʢʚʘʟʠʧʝʨʠʦʜʠ-

ʯʝʩʢʠʭ) ʩʪʨʫʢʪʫʨ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʭʦʜʦʤ ʩʠʩʪʝʤʳ ʢ ʭʘʦʪʠʯʝʩʢʦʤʫ ʧʦʚʝʜʝʥʠʶ. ʕʪʦ ʥʘʙʣʶʜʝʥʠʝ 

ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʩʪʫʣʠʨʫʝʤʦʝ ʚʳʰʝ ʨʘʚʥʦʤʝʨʥʦʝ (ʭʘʦʪʠʯʝʩʢʦʝ) ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʋɺ ʧʨʠ ʦʧʠʩʘʥʥʦʤ 

ʤʝʪʦʜʝ ʩʤʝʰʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʥʝ ʩʨʘʟʫ, ʘ ʪʦʣʴʢʦ ʧʨʠ t Ó 120 ʩ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ t <120 ʩ 

ʧʦʚʝʜʝʥʠʝ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ï (ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʤʠ) ʠʣʠ ʫʧʦʨʷʜʦ-

ʯʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ [7]. 

ʉʪʨʫʢʪʫʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʦʤʧʦʟʠʪʦʚ ʩʦʜʝʨʞʠʪ ʜʚʘ ʪʠʧʘ ʧʣʦʪʥʦʫʧʘʢʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪ: 

ʦʙʣʘʩʪʠ ʣʦʢʘʣʴʥʦʛʦ ʧʦʨʷʜʢʘ (ʢʣʘʩʪʝʨʳ) ʦʙʲʸʤʥʦʡ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʳ ʠ ʤʝʞʬʘʟʥʳʝ ʦʙʣʘʩʪʠ, ʦʙʱʘʷ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʢʦʪʦʨʳʭ ʚʝʣʠʢʘ ʠ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ ʧʨʝʜʝʣʴʥʦ ʚʦʟʤʦʞʥʦʡ (~ 0,74). ʊʘʢʦʝ ʩʦʜʝʨʞʘ-

ʥʠʝ ʧʣʦʪʥʦʫʧʘʢʦʚʘʥʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʤʧʦʟʠʪʦʚ ʢ ʬʠʟʠʯʝʩʢʦʤʫ 

ʩʪʘʨʝʥʠʶ. 
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ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʠ ʩʞʘʪʠʠ ʦʢʘʟʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ: ʧʨʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ɽ(ɽ å2,12õ3,34 ɻʇʘ) ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʢʦʤʧʦʟʠʪʳ 

ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ůʪ (ůʪ å 230 ʄʇʘ), ʢʦʪʦʨʳʡ ʢ ʪʦʤʫ ʞʝ ʧʨʠʤʝʨʥʦ ʧʦʩʪʦʷʥʝʥ. ʆʪʩʫʪ-

ʩʪʚʠʝ ʦʙʳʯʥʦ ʧʦʩʪʫʣʠʨʫʝʤʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ůʪ (ɽ) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʢʦʤʧʦʟʠʪʳ ʩ ʚʳʩʦʢʠʤ ůʪ 

ʠ ʚʘʨʴʠʨʫʝʤʳʤ ɽ ʚʳʙʦʨʦʤ ʪʨʝʙʫʝʤʦʡ ʚʝʣʠʯʠʥʳ t. ʆʪʤʝʪʠʤ, ʯʪʦ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʝʣʠ-

ʯʠʥʘ ůʪ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝʡ ʦʙʣʘʩʪʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ɼʣʷ ʦʙʲʷʩʥʝʥʠʷ ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ůʪ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ: ʪʝʨʤʦʜʠ-

ʥʘʤʠʯʝʩʢʘʷ (ʢʦʥʮʝʧʮʠʷ ʘʥʛʘʨʤʦʥʠʟʤʘ) [10] ʠ ʩʪʨʫʢʪʫʨʥʘʷ (ʢʣʘʩʪʝʨʥʘʷ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʳ ʘʤʦʨʬʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦʣʠʤʝʨʦʚ) [11]. ɺ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʘʥʛʦʨʤʦʥʠʟʤʘ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ɽ ʠ ůʪ ʟʘʧʠʩʳʚʘ-

ʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [10]: 

„̓ =
Ὁ

6‎
,                                                                               (3) 

ʛʜʝ ɔ ï ʧʘʨʘʤʝʪʨ ɻʨʶʥʘʡʟʝʥʘ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʩʚʷʟʝʡ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʇʫʘʩʩʦʥʘ ɜ 

ʫʨʘʚʥʝʥʠʝʤ [12]: 

 

‎= ὃ
1+’

1 2’
,                                                                            (4) 

ʛʜʝ ɸ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,7õ0,9 [12]. 

 

ʉʨʘʚʥʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʫʢʘʟʘʥʥʳʤ ʦʙʨʘʟʦʤ ʚʝʣʠʯʠʥ ůʪ ʧʦʢʘʟʘʣʦ ʠʭ 

ʭʦʨʦʰʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ (ʩʨʝʜʥʝʝ ʨʘʩʭʦʞʜʝʥʠʝ ʜʣʷ ʜʚʫʭ ʩʝʨʠʡ ʢʦʤʧʦʟʠʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʤʘʛʥʠʪʥʦʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʝʧʘʨʘʮʠʠ, ʨʘʚʥʦ~14%). ʉʦʛʣʘʩʥʦ ʩʪʨʫʢʪʫʨʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʝʣ ʪʝʢʫ-

ʯʝʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʷ [13]: 

 

„̓ =
Ὁὦˎ

2“
”̅,                                                                       (5) 

ʛʜʝ bɹ ï ʚʝʢʪʦʨ ɹʶʨʛʝʨʩʘ, ɟʜ ï ʧʣʦʪʥʦʩʪʴ ʣʠʥʝʡʥʳʭ ʜʝʬʝʢʪʦʚ, ʢʦʪʦʨʳʤʠ ʜʣʷ ʘʤʦʨʬʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʦʣʠʤʝʨʦʚ ʷʚʣʷʶʪʩʷ ʩʝʛʤʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʧʣʦʪʥʦʫʧʘʢʦʚʘʥʥʳʝ ʦʙʣʘʩʪʠ.  

 

ɺʝʣʠʯʠʥʘ bɹ ʦʧʨʝʜʝʣʝʥʘ ʠʟ ʩʣʝʜʫʶʱʝʛʦ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ [14]: 

 

ὦˎ =
60,7

Њ˞

1 2ϳ

,B                                                                   (4) 

ʛʜʝ ʉÐ ï ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʙʢʦʩʪʠ ʧʦ-

ʣʠʤʝʨʥʦʡ ʮʝʧʠ. ʇʣʦʪʥʦʩʪʴ ʜʝʬʝʢʪʦʚ ɟʜ ʦʮʝʥʝʥʘ ʠʟ ʫʨʘʚʥʝʥʠʷ [13]:  

 

”̅ =
•̋ +̌ •̍ ̕

Ὓ
,                                                                     (7) 

ʛʜʝ űʢʣ ʠ űʤʬ ï ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʜʦʣʠ ʢʣʘʩʪʝʨʦʚ ʠ ʤʝʞʬʘʟʥʳʭ ʦʙʣʘʩʪʝʡ, S ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝ-

ʥʠʷ ʤʘʢʨʦʤʦʣʝʢʫʣʳ. 

 

ʉʨʘʚʥʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ ʫʨʘʚʥʝʥʠʶ (5) ʚʝʣʠʯʠʥ ůʪ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʭ 

ʩʨʝʜʥʝʝ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʥʝʝ 5%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʪʨʘʢʪʦʚʢʠ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʶʪ ʧʦʚʝʜʝʥʠʝ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʥʘ ʦʩʥʦʚʝ 

ʬʝʥʠʣʦʥʘ. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʤʝʭʘʥʠʯʝ-

ʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʙʦʣʴʰʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʦʣʝʡ ʧʣʦʪʥʦʫʧʘʢʦʚʘʥʥʳʭ ʦʙʣʘʩʪʝʡ ʚ ʩʪʨʫʢ-

ʪʫʨʝ ʢʦʤʧʦʟʠʪʦʚ. ʆʙʝ ʪʨʘʢʪʦʚʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʧʦʩʢʦʣʴʢʫ ʧʘʨʘʤʝʪʨ ɻʨʶʥʘʡʟʝʥʘ, ʷʚʣʷʝʪʩʷ ʫʙʳʚʘʶ-

ʱʝʡ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ ʩʫʤʤʘʨʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʦʣʠ ʧʣʦʪʥʦʫʧʘʢʦʚʘʥʥʳʭ ʦʙʣʘʩʪʝʡ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1.  ʄʘʪʢʠʥʘ ɽ.ʉ. ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ çʌʨʘʢʪʘʣʳ ʠ 

ʧʨʠʢʣʘʜʥʘʷ ʩʠʥʝʨʛʝʪʠʢʘ.- ʌʠʇʉ-03è.- ʄ.: ʀʟʜ-ʚʦ ʄɻʆʋ, 2003.- ʉ.98-297. 

2. ɹʠʪʶʮʢʘʷ ʃ.ɸ., ʄʘʪʢʠʥʘ ɽ.ʉ., ɹʫʪʫʩʦʚ ʀ.ʖ. // ʇʠʩʴʤʘ ʚ ɾʊʌ.- 2001.- ʊ.27.- ˉ20.- ʉ.14-19. 

3. ʂʦʟʣʦʚ ɻ.ɺ., ɹʫʨʷ ɸ.ʀ., ɼʦʣʙʠʥ ʀ.ɺ. // ɺʣʠʷʥʠʝ ʚʨʘʱʘʶʱʝʛʦʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ 
ʩʪʨʫʢʪʫʨʫ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʬʝʥʠʣʦʥʘ. ʇʨʠʢʣʘʜʥʘʷ ʬʠʟʠʢʘ.- 2006.- ˉ 1.- ʉ.14-18 



 

243 

4. ʉʦʢʦʣʦʚ ʃ.ɹ., ʂʫʟʥʝʮʦʚ ɻ.ɸ., ɻʝʨʘʩʠʤʦʚ ɺ.ɼ. ʌʝʥʠʣʦʥ-ʪʝʨʤʦʩʪʦʡʢʠʡ ʘʨʦʤʘʪʠʯʝʩʢʠʡ ʧʦʣʠ-

ʘʤʠʜ // ʇʣʘʩʪʠʯʝʩʢʠʝ ʤʘʩʩʳ. - 1967.- ˉ9.- ʉ.21-23 

5. ɹʫʨʷ ɸ.ʀ., ʂʦʟʣʦʚ ɻ.ɺ. ʉʪʨʫʢʪʫʨʥʳʝ ʘʩʧʝʢʪʳ ʪʨʝʥʠʷ ʠ ʠʟʥʦʩʘ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʬʝ-

ʥʠʣʦʥʘ // ʊʨʝʥʠʝ ʠ ʠʟʥʦʩ.- 2003.-ʊ.24.-ˉ3.- ʉ.279-283. 

6. ɹʫʨʷ ɸ.ʀ., ʂʦʟʣʦʚ ɻ.ɺ. // ɺʦʧʨʦʩʳ ʭʠʤʠʠ ʠ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ. ï 2005.- ˉ3. ï ʉ.106-

112. 

7. ʀʚʘʥʦʚʘ ɺ.ʉ., ʂʫʟʝʝʚ ʀ.ʈ., ɿʘʢʠʨʥʠʯʥʘʷ ʄ.ʄ. ʉʠʥʝʨʛʝʪʠʢʘ ʠ ʬʨʘʢʪʘʣʳ. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ 
ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ï ʋʬʘ: ʀʟʜ-ʚʦ ʋɻʅʊʋ, 1998. ï 366 ʩ. 

8. ɹʘʣʘʥʢʠʥ ɸ.ʉ. ʉʠʥʝʨʛʝʪʠʢʘ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʝʣʘ. ï ʄ.: ʀʟʜ-ʚʦ ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʦʨʦʥʳ 

ʉʉʉʈ, 1991. ï 404 ʩ. 

9. ʂʦʟʣʦʚ ɻ.ɺ., ʉʘʜʠʪʦʚ ɼ.ʉ. ɸʥʛʘʨʤʦʥʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦ-

ʣʠʤʝʨʦʚ. ï ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ, 1994. ï 261 ʩ. 

10. ʂʦʟʣʦʚ ɻ.ɺ., ʉʘʥʜʠʪʦʚ ɼ.ʉ. ɸʥʛʘʨʤʦʥʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʦʣʠʤʝʨʦʚ. ʅʦʚʦʩʠʙʠʨʩʢ, ʅʘʫʢʘ, 1994, 261ʩ. 

11. Kozlov G.V., Zaikov G.E. Structure of the Polymer Amorphous State. Leiden, Brill Academic 

Publishers, 2004.- 354p. 

12. ʉʘʥʜʠʪʦʚ ɼ.ʉ., ʄʘʥʪʘʪʦʚ ɺ.ɺ. ʂʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ʠ ʧʘʨʘʤʝʪʨ ɻʨʶʥʘʡʟʝʥʘ ʘʤʦʨʬʥʳʭ 

ʧʦʣʠʤʝʨʦʚ // ɺʳʩʦʢʦʤʦʣʝʢ. ʩʦʝʜ.- ɹ.- 1990.- ˉ11.- ʉ.869-871. 

13. ɹʝʣʦʫʩʦʚ ɺ.ʅ., ʂʦʟʣʦʚ ɻ.ɺ., ʄʘʰʫʢʦʚ ʅ.ʀ., ʃʠʧʘʪʦʚ ʖ.ʉ. ʇʨʠʤʝʥʝʥʠʝ ʜʠʩʣʘʢʘʮʠʦʥʥʳʭ 
ʘʥʘʣʦʛʠʡ ʜʣʷ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩ ʪʝʢʫʯʝʩʪʠ ʚ ʢʨʠʩʪʘʣʣʠʟʫʶʱʠʭʩʷ ʧʦʣʠʤʝʨʘʭ // ɼʦʢʣʘʜʳ ʈɸʅ.- 1993.- 

ʊ.328.- ˉ6.- ʉ.706-708. 

14. ʉʘʥʜʠʪʦʚ ɼ.ʉ., ʢʦʟʣʦʚ ɻ.ɺ. ʆ ʧʨʠʨʦʜʝ ʢʦʨʨʝʢʮʠʠ ʤʝʞʜʫ ʫʧʨʫʛʠʤʠ ʤʦʜʝʣʷʤʠ ʠ ʪʝʤʧʝʨʘʪʫ-

ʨʦʡ ʩʪʝʢʣʦʚʘʥʠʷ ʘʤʦʨʬʥʳʭ ʧʦʣʠʤʝʨʦʚ // ʌʠʟʠʢʘ ʠ ʭʠʤʠʷ ʩʪʝʢʣʘ.- 1993.- ʊ. 19.- ˉ4.- ʉ.593-601. 

 

 

ʋɼʂ 634.0; 631.317 

 

ɹʃʆʏʅʆ-ʄʆɼʋʃʔʅɸʗ ʉʀʉʊɽʄɸ ɺʆʉʇʈʆʀɿɺʆɼʉʊɺɸ ɸɻʈʆɹʀʆʈɽʉʋʈʉʆɺ  

ɺ ʋʉʃʆɺʀʗʍ ʅɽʋɼʆɹʀʁ ʀ ʉʂʃʆʅʆɺʓʍ ɿɽʄɽʃʔ 

 

ɼʳʰʝʢʦʚ ɸ.ʍ.; 

ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʇʨʠʨʦʜʦʦʙʫʩʪʨʦʡʩʪʚʦè 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 

ʍʘʞʤʝʪʦʚ ʃ.ʄ., 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʊʝʭʥʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ ʠ ʬʠʟʠʢʘè, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 

e-mail:hajmetov@yandex.ru 

ʍʘʞʤʝʪʦʚʘ ɸ.ʃ., 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʄʝʭʘʥʠʟʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè, ʢ.ʪ.ʥ. 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ; 

e-mail:alinahazhmetova@yandex.ru 

ʍʘʞʤʝʪʦʚ ʂ.ʃ., 

ʩʪʫʜʝʥʪ 1 ʢʫʨʩʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠʢʘè 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ, ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ;  

e-mail:kantemir.hazhmetov@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʙʦʨʦʪ ʥʝʫʜʦʙʠʡ, 

ʙʨʦʩʦʚʳʭ ʫʯʘʩʪʢʦʚ ʟʝʤʝʣʴ ʚ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʤʦʜʝʣʴ ʨʘʟʤʝʱʝʥʠʷ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʘʛʨʦʙʠʦʨʝʩʫʨʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝʫʜʦʙʠʡ. ʇʨʠʚʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʣʫʯʝ-

ʥʠʷ ʵʬʬʝʢʪʘ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʨʦʩʦʚʳʝ ʫʯʘʩʪʢʠ; ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʦ; ʚʦʚʣʝʯʝʥʠʝ ʚ ʦʙʦʨʦʪ; ʙʣʦʯʥʦ-

ʤʦʜʫʣʴʥʘʷ ʩʠʩʪʝʤʘ 



 

244 

BLOCK -MODULAR SYSTEM OF REPRODUCTION OF AGROBIORESOURCES  

IN CONDITIONS OF INCONVENIENCES AND SLOPING LANDS  

 

Dyshekov A.H.; 

Candidate of Agricultural Sciences, Associate Professor of the Department of Environmental Engineering 

Federal State Budgetary Educational Institution of Higher Education  

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia; 

Khazhmetov L.M.;  

Professor of the Department of "Technical Mechanics and Physics", Doctor of Technical Sciences 

Federal State Budgetary Educational Institution of Higher Education  

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia; 

e-mail:hajmetov@yandex.ru  

Khazhmetova A.L.; 

 Senior lecturer of the Department of "Mechanization of Agriculture", Candidate of Technical 

Sciences 

Federal State Budgetary Educational Institution of Higher Education  

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia; 

e-mail:alinahazhmetova@yandex.ru 

Khazhmetov K.L.; 

1st year student of the direction of training "Heat power engineering and heat engineering" 

Federal State Budgetary Educational Institution of Higher Education  

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia; 

e-mail:kantemir.hazhmetov@yandex.ru 

 

Annotation 

The article provides a search for new methods to solve the problem of involving inconveniences, 

waste land plots in agricultural production and irrigated agriculture. The design features of the block-

modular system and the model of placement of the block-modular system of reproduction of agrobiore-

sources in the conditions of inconveniences are considered. The main directions of obtaining the effect of 

using a block-modular system are given.  
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ, ʫʪʚʝʨʞʜʝʥʥʘʷ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 12 ʘʧʨʝʣʷ 2020 ʛ. N 993-ʨ ʠ ʫʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 21 ʠʶʣʷ 

2020 ʛ. N 474 "ʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ" ʚ ʢʘ-

ʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʮʝʣʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʚ 

ʦʙʦʨʦʪ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ: ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʝʡ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʟʝʤʝʣʴ, ʟʘʱʠʪʘ ʠ ʩʦʭʨʘʥʝʥʠʝ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʦʪ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʷ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʙʦʨʦʪʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ; ʨʘʩʰʠʨʝʥʠʝ ʧʦʩʝʚʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʟʘ ʩʯʝʪ ʥʝʠʩʧʦʣʴ-

ʟʫʝʤʳʭ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ; ʥʘʨʘʱʠʚʘʥʠʝ ʵʢʩʧʦʨʪʘ ʧʨʦʜʫʢʮʠʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʝʡ [1-10]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʙʦʨʦʪ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʘʛʨʦʙʠʦʨʝʩʫʨʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝʫʜʦʙʠʡ ʠ ʩʢʣʦ-

ʥʦʚʳʭ ʟʝʤʝʣʴ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ, ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦ-

ʜʫʣʠ, ʙʝʟʥʘʧʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʦʟʠʨʦʚʘʥʥʦʡ ʧʦʜʘʯʠ ʚʦʜʳ ʚ ʚʠʜʝ ʢʘʧʝʣʴ ʠʣʠ ʩʪʨʫʝʢ, ʧʦʣʠʚʥʳʝ ʪʨʫʙʢʠ 

ʩ ʛʘʩʠʪʝʣʝʤ ʥʘʧʦʨʘ, ʪʨʫʙʯʘʪʘʷ ʩʝʪʴ ʜʣʷ ʧʦʜʘʯʠ ʚʦʜʳ, ʫʩʪʨʦʡʩʪʚʘ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ, ʥʘʩʦʩʥʳʡ ʘʛʨʝʛʘʪ, 

ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ [1]. 

https://base.garant.ru/73894910/
https://base.garant.ru/74404210/
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ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʜʠʢʪʦʚʘʥʳ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʟʜʘʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʦʚʣʝʯʝʥʠʷ ʥʝʫʜʦʙʠʡ, ʙʨʦʩʦʚʳʭ ʫʯʘʩʪʢʦʚ ʟʝʤʝʣʴ ʚ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʨʦʰʘʝʤʦʝ ʟʝʤ-

ʣʝʜʝʣʠʝ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʟʝʤʣʝʜʝʣʠʷ ʩʚʷʟʘʥʳ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʩʪʢʘ ʜʣʷ ʧʦ-

ʩʝʚʘ, ʧʨʦʚʝʜʝʥʠʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʨʦʰʝʥʠʷ ʠ ʪ.ʜ., ʪ.ʝ. ʥʝʦʙʭʦʜʠʤʦ ʧʘʭʘʪʴ, ʙʦʨʦʥʦʚʘʪʴ, 

ʜʠʩʢʦʚʘʪʴ, ʩʝʷʪʴ, ʦʨʦʰʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʫʶ ʪʝʭʥʠʢʫ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʪ.ʧ. [2, 3] . 

ʈʝʯʴ ʠʜʝʪ ʦ ʪʝʭ ʫʯʘʩʪʢʘʭ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʧʘʭʘʪʴ, ʜʠʩʢʦʚʘʪʴ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʠʝ ʦʙʱʝʧʨʠʥʷ-

ʪʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʚ ʩʠʣʫ ʩʣʦʞʠʚʰʠʭʩʷ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʢʨʘʡʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦ-

ʚʠʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʩʠʩ-

ʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʪʘʢʦʚʳʤʠ, ʯʪʦʙʳ ʝʝ ʤʦʞʥʦ ʙʳʣʦ ʦʪʥʝʩʪʠ ʢ ʨʘʟʨʷʜʫ ʫʥʠʚʝʨʩʘʣʴʥʳʭ, ʠʤʝʝʪʩʷ ʚʚʠ-

ʜʫ, ʯʪʦ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠ ʢʨʘʡʥʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʨʝʣʴʝʬʥʳʭ, ʪʝʭʥʦʛʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷʭ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠʚʝʜʝʥ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʪ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʱʘʜʠ, ʟʘ-

ʥʠʤʘʝʤʦʡ ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʠʣʠ ʢʦʣʠʯʝʩʪʚʘ ʤʦʜʫʣʝʡ ʠ ʫʩʣʦʚʠʷ ʠʭ ʨʘʟʤʝʱʝʥʠʷ, ʵʣʝʤʝʥʪʥʳʡ ʩʦ-

ʩʪʘʚ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 80é100 ʤʦʜʫʣʝʡ, ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ 80-100 ʫʩʪʨʦʡʩʪʚ ʜʦʟʠʨʦʚʘʥʥʦʡ ʧʦʜʘʯʠ ʚʦʜʳ ʠ ʪʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʚʥʳʭ ʪʨʫʙʦʢ ʩ ʛʘʩʠʪʝ-

ʣʝʤ ʥʘʧʦʨʘ, ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʧʦʛʦʥʥʳʭ ʤʝʪʨʦʚ ʧʦʣʠʭʣʦʨʚʠʥʠʣʦʚʳʭ ʪʨʫʙ (20-25 ʤʤ) ʜʣʷ ʫʩʪʨʦʡʩʪ-

ʚʘ ʚʦʜʦʧʦʜʘʶʱʝʡ ʩʝʪʠ (ʟʘʚʠʩʠʪ ʦʪ ʩʭʝʤʳ ʨʘʟʤʝʱʝʥʠʷ ʤʦʜʫʣʝʡ), 1 ʬʠʣʴʪʨʫʶʱʠʡ ʙʣʦʢ ʠ 1 ʨʝʟʝʨʚʫʘʨ 

ʥʘ 4-6 ʤį ʚʦʜʳ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʥʘ 0,2-0,5ʤ ʚʳʰʝ ʪʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʫʣʷ, 

ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʪʥʦʡ ʦʪʤʝʪʢʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʪʘʣʴʥʳʤ. 

ʅʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2 ʧʨʠʚʝʜʝʥʳ ʩʭʝʤʳ ʧʦʣʥʦʢʦʤʧʣʝʢʪʥʳʭ ʤʦʜʫʣʴʥʳʭ ʩʠʩʪʝʤ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ 

ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʘʛʨʦʙʠʦʨʝʩʫʨʩʦʚ [2, 3, 4]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʄʦʜʫʣʴʥʘʷ ʩʠʩʪʝʤʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʘʛʨʦʙʠʦʨʝʩʫʨʩʦʚ  

ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʤʦʜʫʣʷʤʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ: 

1 ï ʤʦʜʫʣʴʥʳʡ ʫʯʘʩʪʦʢ; 2 ï ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʫʣʠ; 3 ï ʩʝʪʢʘ; 4 ï ʛʨʫʥʪ; 5 ï ʨʘʩʪʝʥʠʷ; 6 ï ʧʝʨʬʦʨʠ-

ʨʦʚʘʥʥʘʷ ʧʦʣʠʚʥʘʷ ʪʨʫʙʘ ʩ ʛʘʩʠʪʝʣʝʤ ʥʘʧʦʨʘ; 7 ï ʧʦʣʠʚʥʦʡ ʪʨʫʙʦʧʨʦʚʦʜ; 8 ï ʧʦʣʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

(ʢʘʧʝʣʴʥʠʮʳ); 9 ï ʟʘʛʣʫʰʢʘ; 10 ï ʧʦʜʜʦʥ; 11 ï ʥʠʞʥʠʡ ʫʧʦʨ; 12 ï ʙʦʢʦʚʦʡ ʫʧʦʨ ʧʦʜʜʦʥʘ; 13 ï ʨʘʩʧʨʝ-

ʜʝʣʠʪʝʣʴʥʳʡ   ʪʨʫʙʦʧʨʦʚʦʜ;  14 ï ʛʦʣʦʚʥʦʡ   ʪʨʫʙʦʧʨʦʚʦʜ;   15 ï ʤʘʛʠʩʨʘʣʴʥʳʡ   ʬʠʣʴʪʨʫʶʱʠʡ ʙʣʦʢ;  

16 ï ʥʘʩʦʩ; 17 ï ʘʢʫʩʪʠʯʝʩʢʠʡ ʦʩʚʝʪʣʠʪʝʣʴ ʚʦʜʳ ʥʘ ʪʨʫʙʯʘʪʦʤ ʚʦʜʦʧʨʠʝʤʥʠʢʝ; 18 ï ʧʨʫʜ ʥʘʢʦʧʠʪʝʣʴ; 

19 ï ʧʦʜʚʦʜʷʱʠʡ ʣʦʪʦʢ; 20 ï ʘʢʫʩʪʠʯʝʩʢʠʡ ʦʩʚʝʪʣʠʪʝʣʴ ʥʘ ʚʦʜʦʟʘʙʦʨʥʦʤ ʩʦʦʨʫʞʝʥʠʠ 
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ʈʠʩʫʥʦʢ 2 ï ʄʦʜʫʣʴʥʘʷ ʩʠʩʪʝʤʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʘʛʨʦʙʠʦʨʝʩʫʨʩʦʚ  

ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʤʦʜʫʣʷʤʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ: 

1 ï ʤʦʜʫʣʴʥʳʡ ʫʯʘʩʪʦʢ; 2 ï ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʫʣʠ; 3 ï ʩʝʪʢʘ; 4 ï ʛʨʫʥʪ; 5 ïʨʘʩʪʝʥʠʷ; 6 ï ʧʝʨʬʦʨʠ-

ʨʦʚʘʥʥʘʷ ʪʨʫʙʘ ʩ ʛʘʩʠʪʝʣʝʤ ʥʘʧʦʨʘ; 7 ï ʧʦʣʠʚʥʦʡ ʪʨʫʙʦʧʨʦʚʦʜ; 8 ï ʧʦʣʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʢʘʧʝʣʴʥʠ-

ʮʳ); 9 ïʟʘʛʣʫʰʢʘ; 10 ï ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ; 11 ï ʛʦʣʦʚʥʦʡ ʪʨʫʙʦʧʨʦʚʦʜ; 12ï ʤʘʛʠʩʪʨʘʣʴ-

ʥʳʡ ʬʠʣʴʪʨʫʶʱʠʡ ʙʣʦʢ; 13 ï ʥʘʩʦʩ; 14 ï ʘʢʫʩʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʯʠʩʪʢʠ ʚʦʜʳ ʥʘ ʪʨʫʙʯʘʪʦʤ ʚʦʜʦ-

ʧʨʠʝʤʥʠʢʝ; 15ï ʧʨʫʜ ʥʘʢʦʧʠʪʝʣʴ; 16 ï ʧʦʜʚʦʜʷʱʠʡ ʣʦʪʦʢ; 17 ï ʘʢʫʩʪʠʯʝʩʢʠʡ ʦʩʚʝʪʣʠʪʝʣʴ ʥʘ ʚʦʜʦʟʘ-

ʙʦʨʥʦʤ ʩʦʦʨʫʞʝʥʠʠ 

 

ʄʦʜʫʣʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʘʱʝʥʳ ʧʦʜʜʦʥʘʤʠ ʩ ʚʨʘʱʘʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟ-

ʤʦʤ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʩʙʦʨʘ ʚʳʨʘʱʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʥʠʞʘʝʪʩʷ ʪʨʫ-

ʜʦʝʤʢʦʩʪʴ ʠ ʪʨʫʜʦʟʘʪʨʘʪʳ, ʚʨʝʤʷ ʩʙʦʨʘ ʫʨʦʞʘʷ. 

ʂʘʨʢʘʩ ʤʦʜʫʣʷ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʦʮʠʥʢʦʚʘʥʥʦʡ ʩʝʪʢʠ ʩ ʢʚʘʜʨʘʪʥʳʤʠ ʷʯʝʡʢʘʤʠ. ɺ ʮʝʥʪʨʝ, ʢʘʢ 

ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1, ʚʝʨʪʠʢʘʣʴʥʦ ʨʘʟʤʝʱʘʝʪʩʷ ʧʦʣʠʚʥʘʷ ʪʨʫʙʢʘ ʜʠʘʤʝʪʨʦʤ 20 ʤʤ ʩ ʧʝʨʬʦʨʘʮʠ-

ʝʡ, ʜʣʠʥʘ ʢʦʪʦʨʦʡ ʥʘ 5-8 ʩʤ ʙʦʣʴʰʝ, ʯʝʤ ʚʳʩʦʪʘ ʤʦʜʫʣʷ. 

ʇʦʣʠʚʥʘʷ ʪʨʫʙʢʘ ʦʩʥʘʱʘʝʪʩʷ ʛʘʩʠʪʝʣʝʤ ʥʘʧʦʨʘ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʤʦʜʫʣʷ ʦʙʝʩʧʝʯʠʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʛʘʩʠʪʝʣʷ ʥʘʧʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʝʩʦʢ. ɼʣʠʥʘ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʤʦʜʫʣʝʡ ʦʛ-

ʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʜʣʠʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʠʣʠ ʪʝʧʣʠʮʳ.  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʦʣʠʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʜʘʯʫ ʚʦʜʳ ʚ ʧʦʣʠʚʥʳʝ ʪʨʫʙʢʠ ʢʘʧʣʷʤʠ ʠʣʠ ʩʪʨʫʡʢʘʤʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʨʘʩʭʦʜ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ. 

ɼʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʧʦʜʘʯʠ ʚʦʜʳ ʚ ʧʦʣʠʚʥʫʶ ʪʨʫʙʢʫ ʩʦʩʪʘʚʣʷʝʪ 2-24 ʣ/ʯʘʩ. ʅʝ-

ʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʦʣʠʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʙʳʣʘ ʧʨʦʜʠʢʪʦ-

ʚʘʥʘ ʪʝʤ, ʯʪʦ ʚ ʦʩʥʦʚʫ ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʳ ʟʘʣʦʞʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʚʥʫʰʠʪʝʣʴʥʳʭ ʪʠʧʦʨʘʟʤʝʨʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ. 

ʇʦʣʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʨʘʙʘʪʳʚʘʶʪ ʧʨʠ ʨʘʙʦʯʝʤ ʜʘʚʣʝʥʠʠ ʤʝʥʝʝ 0,02ʄʇʘ, ʪʦʛʜʘ ʢʘʢ ʠʩʧʦʣʴ-

ʟʫʝʤʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʢʘʧʝʣʴʥʠʮʳ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʥʘʧʦʨʘ ʥʝ ʤʝʥʝʝ 0,2ʄʇʘ. 

ʉʣʝʜʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʘʢʫʩʪʠʯʝʩʢʠʡ ʦʩʚʝʪʣʠʪʝʣʴ ʠ ʘʢʫʩʪʠʯʝ-

ʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʯʠʩʪʢʠ ʚʦʜʳ, ʬʠʣʴʪʨʫʶʱʠʡ ʙʣʦʢ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʩʚʝʪʣʝʥʠʷ ʠ ʦʯʠʩʪʢʠ ʚʦʜʳ ʙʳʣʘ ʧʨʦʜʠʢʪʦʚʘʥʘ 

ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʮʝʣʝʡ ʦʨʦʰʝʥʠʷ ʠ ʩʧʦʩʦʙʦʚ ʟʘʙʦʨʘ 

ʚʦʜʳ. 

ɺ ʢʦʤʧʣʝʢʪ ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥ ʛʠʜʨʦʧʦʜʢʦʨʤʱʠʢ ʜʣʷ ʜʦʟʠʨʦʚʘʥʥʦʡ ʧʦ-

ʜʘʯʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʦʚ ʩ ʧʦʣʠʚʥʦʡ ʚʦʜʦʡ, ʘ ʪʘʢʞʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʦʛʨʝʚʘ ʧʦʣʠʚʥʦʡ ʚʦʜʳ 

ʜʣʷ ʫʩʣʦʚʠʡ ʚʳʩʦʢʦʛʦʨʴʷ ʠ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪ. ʆʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʩʪʘʥʦʚ-

ʣʝʥʳ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ.  

ʄʦʜʝʣʴ ʨʘʟʤʝʱʝʥʠʷ ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʘʛʨʦʙʠʦʨʝʩʫʨʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝʫʜʦ-

ʙʠʡ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 
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ʚ ʫʩʣʦʚʠʷʭ ʥʝʫʜʦʙʠʡ 

 

ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʘʛʨʦʙʠʦʨʝʩʫʨʩʦʚ ʚ ʫʩʣʦʚʠ-

ʷʭ ʧʦʣʠʚʘʨʠʘʪʠʚʥʦʩʪʠ (ʤʥʦʛʦʦʙʨʘʟʠʷ) ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ: ʩʦʟʜʘ-

ʥʠʝ ʫʩʣʦʚʠʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʜʝʞʥʦʩʪʠ, ʵʢʦʣʦʛʠʯʥʦʩʪʠ, ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʫʧʨʘʚ-

ʣʷʝʤʦʩʪʠ ʧʨʦʮʝʩʩʘʤʠ ʨʝʩʫʨʩʦʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ʚ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʫʜʦʙʠʡ, ʙʨʦʩʦʚʳʭ ʫʯʘʩʪʢʦʚ, ʥʘʨʫʰʝʥʥʳʭ ʟʝ-

ʤʝʣʴ, ʫʯʘʩʪʢʦʚ ʟʝʤʝʣʴ ʩʦ ʩʣʦʞʥʳʤʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ; 

¶ ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʚʦʜʥʳʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ, ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ; 

¶ ʠʩʢʣʶʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ; 

¶ ʤʥʦʛʦʢʨʘʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʟʦʥʘʭ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʠ ʢʨʘʡʥʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ; 

¶ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʨʘʟʥʳʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

¶ ʧʨʠʦʨʠʪʝʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʘʛʨʦʙʠʟʥʝʩʘ. 

ɺ ʦʩʥʦʚʝ ʵʢʦʥʦʤʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʳ ʣʝʞʘʪ ʜʚʘ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʘ: 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚ, ʪʝʭʥʦʧʘʨʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 
ʦʪʜʘʣʝʥʥʳʭ ʦʪ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʮʝʥʪʨʦʚ ʨʘʡʦʥʘʭ; 

¶ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʥʦʞʝʡ ʜʣʷ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶ-

ʱʝʡ ʬʨʝʟʳ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʤʝʪʨʠʠ ʨʝʞʫ-

ʱʝʡ ʯʘʩʪʠ (ʣʝʟʚʠʷ). ʆʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʥʦʞʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩ-

ʩʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʬʦʨʤʘ ʥʦʞʝʡ ʩʦ ʚʨʝʤʝʥʝʤ ʠʟʤʝʥʷʣʘʩʴ ʦʪ ʧʨʷʤʦʡ ʜʦ L-

ʦʙʨʘʟʥʦʛʦ, ʦʪ ʦʜʥʦʣʝʟʚʠʡʥʦʛʦ ʜʦ ʤʥʦʛʦʣʝʟʚʠʡʥʦʛʦ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʦʞʘ ʬʨʝʟʳ ʫʯʠʪʳ-

ʚʘʶʪʩʷ ʫʩʣʦʚʠʷ ʦʙʨʘʙʦʪʢʠ. ʆʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʛʣʳ ʢʨʦʰʝʥʠʷ ʣʝʟʚʠʡ ʥʦʞʘ. ʄʠʥʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʢʨʦʰʝʥʠʷ ʣʠʤʠʪʠʨʫʝʪʩʷ ʧʨʦʯʥʦʩʪʴʶ ʣʝʟʚʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʬʨʝʟʘ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ, ʧʦʯʚʦʦʙʨʘʙʘʪʳ-

ʚʘʶʱʘʷ ʬʨʝʟʘ, L-ʦʙʨʘʟʥʳʡ ʥʦʞ, ʧʦʜʨʝʟʘʶʱʠʝ ʣʝʟʚʠʷ. 
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Annotation 

The paper considers the designs of knives used in practice for tillage cutters with a vertical axis of ro-

tation, the directions of their development and the geometry of the cutting part (blade). The parameters of the 

knife are determined, aimed at reducing the energy intensity of the tillage process. The analysis showed that 

the shape of the knives changed over time from straight to L-shaped, from single-edged to multi-edged. 

When developing the design of the cutter knife, the processing conditions are taken into account. The optim-

al angles of crumbling knife blades are determined. The minimum value of the crumbling angle is limited by 

the strength of the blade. 

Key words: tillage; cutter with a vertical axis of rotation; tillage cutter; L-shaped knife; undercutting 

blades. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʣʷ ʤʝʞʜʫʨʷʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʩʘʜʘʭ ʠ ʚʠʥʦʛʨʘʜʥʠʢʘʭ ʧʨʠʤʝʥʷʶʪ 

ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʬʨʝʟʳ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ. ʈʦʪʦʨʳ ʬʨʝʟʳ ʦʩʥʘʱʘʶʪʩʷ ʨʝʞʫʱʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ï ʥʦʞʘʤʠ (ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ). ʅʦʞʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ɻʆʉʊ 28516-90 çʌʨʝʟʳ ʧʦʯʚʦʦʙʨʘʙʘʪʳ-

ʚʘʶʱʠʝ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷè. ʉʪʘʥʜʘʨʪʦʤ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ, ʯʪʦ ʥʦʞʠ ʜʦʣʞʥʳ ʠʟʛʦʪʦʚ-

ʣʷʪʴʩʷ ʠʟ ʩʪʘʣʠ ʧʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʥʝ ʥʠʞʝ ʤʘʨʢʠ 65ɻ ʧʦ ɻʆʉʊ 14959. ɼʦʧʫʩʢʘʝʪʩʷ, 

ʯʪʦ ʨʝʞʫʱʘʷ ʯʘʩʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʫʧʨʦʯʥʝʥʠʝ ʠ ʩʘʤʦʟʘʪʘʯʠʚʘʪʴʩʷ ʧʨʠ ʨʘʙʦʪʝ. ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦ-

ʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʥʦʞʝʡ: 

1) ʨʘʙʦʯʘʷ ʛʣʫʙʠʥʘ ʥʘ ʚʩʧʘʭʘʥʥʳʭ ʧʦʣʷʭ ï ʥʝ ʙʦʣʝʝ 12 ʩʤ; 

2) ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ ʧʦʯʚʳ (ʢʦʤʢʠ ʨʘʟʤʝʨʦʤ ʜʦ 5 ʩʤ) ï ʥʝ ʤʝʥʝʝ 85%; 

3) ʧʦʜʨʝʟʘʥʠʝ ʩʦʨʥʷʢʦʚ ï ʥʝ ʤʝʥʝʝ 95%; 

4) ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʙʦʯʝʡ ʛʣʫʙʠʥʳ ï ʥʝ ʙʦʣʝʝ 15%; 

ʂ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʤ ʬʨʝʟʘʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ, 

ʪʘʢ ʦʥʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʣʦʤʦʢ ʵʣʝʤʝʥʪʦʚ ʧʨʠ-

ʚʦʜʘ ʧʨʠ ʘʚʘʨʠʡʥʳʭ ʧʝʨʝʛʨʫʟʢʘʭ, ʘ ʪʘʢʞʝ ʚ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʙʦʣʪʦʚ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʣʘʩʩʫ ʧʨʦʯʥʦʩʪʠ ʥʝ ʤʝʥʝʝ 8,8, ʘ ʛʘʝʢ ï ʢʣʘʩʩʫ ʧʨʦʯʥʦʩʪʠ ʥʝ 

ʤʝʥʝʝ 8. 

ʈʘʩʩʤʦʪʨʠʤ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʥʦʞʝʡ: ʚʳʷʚʠʤ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʨʘʟʚʠʪʠʷ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʤʝʪʨʠʠ ʨʝʞʫʱʝʡ ʯʘʩʪʠ (ʣʝʟʚʠʷ), ʦʧʨʝʜʝʣʠʤ ʧʘʨʘʤʝʪʨʳ ʥʦʞʘ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠ-

ʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. 

ɸʥʘʣʠʟ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ: 

1) ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʦʞʘ ʬʨʝʟʳ ʫʯʠʪʳʚʘʶʪʩʷ ʫʩʣʦʚʠʷ ʦʙʨʘʙʦʪʢʠ; 

2) ʬʦʨʤʘ ʥʦʞʝʡ ʠʟʤʝʥʷʣʘʩʴ ʦʪ ʧʨʷʤʦʡ ʜʦ L-ʦʙʨʘʟʥʦʛʦ, ʦʪ ʦʜʥʦʣʝʟʚʠʡʥʦʛʦ ʜʦ ʤʥʦʛʦʣʝʟʚʠʡʥʦʛʦ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʤʝʥʝʝ ʵʥʝʨʛʦʝʤʢʠʤʠ ʧʦ ʬʦʨʤʝ ʷʚʣʷʶʪ-

ʩʷ L-ʦʙʨʘʟʥʳʝ ʥʘʨʫʞʫ ʦʪʦʛʥʫʪʳʝ ʥʦʞʠ (ʨʠʩʫʥʦʢ 1) [1]. 
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ʈʠʩʫʥʦʢ 1 ï L-ʦʙʨʘʟʥʳʡ ʥʘʨʫʞʫ ʦʪʦʛʥʫʪʳʡ ʥʦʞ:  

1 ï ʧʦʜʨʝʟʘʶʱʝʝ ʣʝʟʚʠʝ; 2 ï ʩʪʦʡʢʘ; 3 ï ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʢ ʨʦʪʦʨʫ 

 

ʅʘ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʬʨʝʟʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ ʥʦʞʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʘ-

ʙʦʯʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʟʚʠʷ ʠ ʩʪʦʡʢʠ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʘʥʠʶ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʩʪʦʡʢʠ ʚʳʧʦʣʥʝʥʦ ʚ ʚʠʜʝ çʣʦʜʦʯʢʠè, ʘ 

ʧʦʜʨʝʟʘʶʱʝʝ ʣʝʟʚʠʝ ʚ ʚʠʜʝ çʣʘʩʪʦʯʢʠʥ ʭʚʦʩʪè. ɼʘʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʝʟʚʠʡ ʨʘʟʛʨʫʞʘʝʪ ʩʪʦʡʢʫ ʟʘ 

ʩʯʝʪ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʚʨʘʱʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʣʝʟʚʠʷʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ 

ʪʦʣʱʠʥʫ ʩʪʦʡʢʠ ʠ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʦʙʨʘʙʦʪʢʠ (ʨʠʩʫʥʦʢ 2) [2,3,4]. 

 

 ʘ) 

 ʙ) 

 ʚ) 

ʈʠʩʫʥʦʢ 2 ï ʈʘʙʦʯʠʡ ʦʨʛʘʥ (ʥʦʞ) (ʘ) ʠ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʩʪʦʡʢʠ ʠ ʬʦʨʤʳ ʣʝʟʚʠʡ (ʙ), (ʚ): 

1 ï ʩʪʦʡʢʘ; 2, 3 ï ʧʦʜʨʝʟʘʶʱʠʝ ʣʝʟʚʠʷ; 4 ï ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʢ ʨʦʪʦʨʫ 

 

ɺ ʨʘʥʥʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʥʦʞʝʡ ʛʝʦʤʝʪʨʠʶ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ. ʇʦ ʤʝʨʝ ʥʘʢʦʧʣʝ-

ʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʬʨʝʟ ʧʦʷʚʠʣʠʩʴ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʣʝʟʚʠʡ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʩʙʦʨʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʈʠʩʫʥʦʢ 3 [5]. ʇʦʜʨʝʟʘʶʱʠʝ ʣʝʟʚʠʷ ʠʤʝʶʪ ʫʛʦʣ 

ʢʨʦʰʝʥʠʷ (ʨʝʟʘʥʠʷ) ɓ = (3é5)Ü. 
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ʘ) 
ʙ) 

ʚ) 

 

ʈʠʩʫʥʦʢ 3 ï ʉʦʩʪʘʚʥʦʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ (ʥʦʞ) (ʘ), ʚʠʜ ʩʪʦʡʢʠ ʩʙʦʢʫ (ʙ) ʠ ʬʦʨʤʳ ʣʝʟʚʠʡ (ʚ):  

1 ï ʩʪʦʡʢʘ; 2, 3 ï ʧʦʜʨʝʟʘʶʱʠʝ ʣʝʟʚʠʷ; 4 ï ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʢ ʨʦʪʦʨʫ; 5 ï ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʢʨʝʧ-

ʣʝʥʠʷ ʧʦʜʨʝʟʘʶʱʠʭ ʣʝʟʚʠʡ; 6 ï ʚʠʥʪʳ 

 

ʌʦʨʤʘʣʠʟʦʚʘʥʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʬʦʨʤʳ ʥʦʞʝʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʛʨʘʬʠʯʝʩʢʠ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʈʠʩʫʥʦʢ 4). ʇʦ ʈʠʩʫʥʦʢ 4 ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʵʚʦʣʶʮʠʠ ʬʦʨʤʳ ʥʦʞʝʡ ʜʣʷ ʧʦʯʚʦ-

ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʬʨʝʟ. 

 

 
ʘ) 

 
ʙ) 

 
ʚ) 

 
ʛ) 

 
ʜ) 

 
ʝ) 

 
ʞ) 

 
ʟ) 

ʈʠʩʫʥʦʢ 4 ï ʌʦʨʤʳ ʥʦʞʝʡ 

 

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʦʨʮʦʚʳʝ ʣʝʟʚʠʷ ʥʘ ʥʦʞʘʭ ʦʪʩʫʪʩʪʚʫʶʪ, ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʦʯ-
ʚʫ, ʦʩʴ ʚʨʘʱʝʥʠʷ ʬʨʝʟʝʨʥʦʛʦ ʨʦʪʦʨʘ ʥʘʢʣʦʥʷʶʪ ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ. 

ɺ ʨʘʙʦʪʘʭ [6,7,8] ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʧʦʯʚʳ ʦʪʨʳʚʦʤ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʨʘ-
ʙʦʪʢʠ ʤʠʥʠʤʘʣʴʥʘ. ʋʩʣʦʚʠʝ ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʷ ʧʦʯʚʳ ʧʫʪʝʤ ʦʪʨʳʚʘ, ʢʦʛʜʘ ʦʪʨʳʚʥʘʷ ʩʠʣʘ 

ʧʨʝʚʘʣʠʨʫʝʪ ʥʘʜ ʩʜʚʠʛʦʚʦʡ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ(‍+ ‪) ᴼmin, ʛʜʝ ɓ- ʫʛʦʣ ʢʨʦʰʝʥʠʷ ʨʝʞʫʱʝʛʦ ʣʝʟʚʠʷ; 
ɣ ï ʫʛʦʣ ʪʨʝʥʠʷ. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʢʨʦʰʝʥʠʷ ʣʠʤʠʪʠʨʫʝʪʩʷ ʧʨʦʯʥʦʩʪʴʶ ʣʝʟʚʠʷ. ɿʘʷʚʣʝʥ-
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ʥʳʝ ʫʛʣʳ ʨʝʟʘʥʠʷ ʥʦʞʝʡ ʚ ʨʘʙʦʪʝ [5] (ʈʠʩʫʥʦʢ 3) ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪ [6,7,8], 

ʛʜʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʫʛʦʣ ʢʨʦʰʝʥʠʷ ʣʝʟʚʠʠ 

ʥʦʞʘ‍ᴼmin. 
ɻʝʦʤʝʪʨʠʶ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʥʝʢʦʪʦʨʳʭ ʠʟ ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʈʠʩʫʥʦʢ 4 ʥʦʞʝʡ ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦ-

ʚʘʪʴ. ɼʣʷ ʥʦʞʘ ʬʦʨʤʳ (ʚ) ʥʘ ʈʠʩʫʥʦʢ 4 ʦʧʪʠʤʘʣʴʥʳʤ ʫʛʣʦʤ ʟʘʛʠʙʘ ʧʦʜʨʝʟʘʶʱʝʛʦ ʣʝʟʚʠʷ ʙʫʜʝʪ 93-95 
ʛʨʘʜʫʩʦʚ. 
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Annotation 

In recent years, more and more manufacturers of agricultural machinery equip their power equipment 

with all-wheel drive, which creates an additional tangential traction force on the front wheels of the tractor 

during the operation of such a unit, improving one of the important indicators of tractor operation: straight-

line movement and ease of control. To identify these indicators, the scientific article proposed by us presents 

the results of an experimental study. 
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ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘ ʨʘʙʦʯʝʤ ʛʦʥʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʘʛʨʝʛʘʪ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʥʝʧʨʝʨʳʚʥʦ ʠ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʤʝʥʷʶʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʠ ʚʦʟʤʫʱʘʶʱʠʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ 

ʫʩʠʣʠʡ, ʝʜʠʥʩʪʚʝʥʥʦ ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʝʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʨʘʙʦʪʝ ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʩʣʫʯʘʡʥʳʭ 

ʬʫʥʢʮʠʡ, ʘ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʦʚ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʥʝʥʠʷ ʢʘʢ ʚʳʭʦʜʥʳʭ, ʪʘʢ ʠ ʚʭʦʜʥʳʭ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝ-

ʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʘʝʢʪʦʨʠʠ ʣʘʧʳ ʢʫʣʴʪʠʚʘʪʦʨʘ ʨʷʜʢʫ ʨʘʩʪʝʥʠʡ ʧʨʠ ʤʝʞʜʫʨʷʜʥʦʡ ʦʙʨʘʙʦʪʢʝ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʣʘʧʳ ʢʫʣʴʪʠʚʘʪʦʨʘ ʚ ʟʦʥʝ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʟʘ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ 

ʘʛʨʝʛʘʪʦʤ ʨʘʙʦʯʝʛʦ ʛʦʥʘ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʦ ʬʦʨʤʫʣʝ: 

 

Ὕ= †ӶϽὲὥϽὝ                                                                                  (1) 
ʛʜʝ †Ӷ ï ʩʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʚʳʭʦʜʘ ʣʘʧʳ ʚ ʟʦʥʫ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ, 

 

†Ӷ= “
ὼ‏

ὺ‏
; 

ὲὥ ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʪʘʢʠʭ ʚʳʭʦʜʦʚ ʚ ʦʜʥʫ ʩʝʢʫʥʜʫ, 

 

ὲὥ=
ὺ‏

2“Ͻ‏ὼ
ϽὩ

ὼ ὼ2

ὼ‏2
2

, 

Ὕ ï ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʘʛʨʝʛʘʪʦʤ ʨʘʙʦʯʝʛʦ ʛʦʥʘ, 

ὼ‏
2 ï ʜʠʩʧʝʨʩʠʷ ʧʨʦʮʝʩʩʘ ὢ0 ὸ ʦʪʢʣʦʥʝʥʠʷ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʢʫʣʴʪʠʚʘʪʦʨʘ ʦʪ ʟʘʜʘʥʥʦʛʦ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʜʚʠʞʝʥʠʷ, ʨʘʚʥʘʷ ʟʥʘʯʝʥʠʶ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ Ὑὼὸ ʧʨʦʮʝʩʩʘ ὢ0 ὸ ʧʨʠ †= 0, 

ὺ‏
2 ï ʚʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʦʪ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ Ὑὼὸ ʧʨʠ †= 0. 

 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʡ ʬʦʨʤʫʣʳ ʦʙʦʩʥʦʚʘʥʘ ʘʥʘʣʠʟʦʤ ʟʘʧʠʩʝʡ ʧʨʦʮʝʩʩʦʚ 

ʠʟʤʝʥʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʡ, ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ ʘʛʨʝʛʘʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʧʨʦʮʝʩ-

ʩʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʣʫʯʘʡʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʧʦʜʯʠʥʷʶʱʠʤʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʘʛʨʝʛʘʪ ï ʣʠʥʝʡʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʨʘʢʪʦʨʘ ʄʊɿ-82 

ʚ ʧʨʝʜʝʣʘʭ 7é14 ʢʤ/ʯ ʚʝʨʪʠʢʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ὣὥ ʥʘ ʧʝʨʝʜʥʶʶ ʦʩʴ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʥʘʛʨʫʟʢʝ ʥʘ ʢʨʶʢʝ 
ὖὯὴ= 750 ʢʛ ʫʤʝʥʴʰʘʣʘʩʴ ʥʘ 17é20%, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʛʨʫʟʢʠ ʥʘ ʢʨʶʢʝ ʜʦ 1400 ʢʛ ʫʞʝ ʧʨʠ ʩʢʦ-

ʨʦʩʪʠ 8,1 ʢʤ/ʯ ʩʪʘʥʦʚʠʪʩʷ ʚ ʩʨʝʜʥʝʤ ʨʘʚʥʦʡ ὣὥ= 430 ʢʛ [1]. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʧʦʩʦʙʦʚ ʜʦʛʨʫʟʢʠ ʧʝʨʝʜʥʝʡ ʦʩʠ ʪʨʘʢʪʦʨʘ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʛ-

ʨʫʞʘʪʴ ʝʝ ʫ ʢʦʣʝʩʥʦʛʦ ʪʨʘʢʪʦʨʘ 4ʭ4 ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʝʣʘʭ, ʥʝ ʫʚʝʣʠʯʠʚʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʚʝʩ 

ʪʨʘʢʪʦʨʘ ʠ ʥʝ ʫʭʫʜʰʘʷ ʪʷʛʦʚʳʡ ʂʇɼ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦʜʧʦʨʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʚʝʨʭʥʝʡ 

ʪʷʛʦʡ ʥʘʚʝʩʢʠ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʦʧʳʪʘʤʠ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʷʛʦʚʘʷ 

ʤʦʱʥʦʩʪʴ ʪʨʘʢʪʦʨʘ 4ʭ4 ʧʨʠ ʦʙʝʠʭ ʚʢʣʶʯʝʥʥʳʤ ʚʝʜʫʱʠʭ ʦʩʷʭ ʠʟʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʠ ʧʝʨʝʥʦ-

ʩʝ ʯʘʩʪʠ ʩʮʝʧʥʦʛʦ ʚʝʩʘ ʩ ʟʘʜʥʠʭ ʢʦʣʝʩ ʥʘ ʧʝʨʝʜʥʠʝ 
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ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ ʚʳʷʚʣʝʥʠʝ ʨʦʣʠ ʧʝʨʝʜʥʝʛʦ ʚʝʜʫʱʝʛʦ ʤʦʩʪʘ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʷ-

ʤʦʣʠʥʝʡʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ ʚʝʨʭʥʝʡ ʪʷʛʠ ʥʘʚʝʩʢʠ ʜʣʷ 

ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ 12 ʠ 14 ʢʤ/ʯ. 

ɼʘʣʝʝ ʧʨʦʚʝʜʷ ʢʦʥʪʨʦʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘ-

ʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʕɺʄ. ʆʧʨʝʜʝʣʷʣʠʩʴ ʜʠʩʧʝʨʩʠʠ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ὢ0 ὸ, ʘ ʪʘʢʞʝ ʜʠʩʧʝʨʩʠʷ ʩʢʦʨʦʩʪʠ ʵʪʠʭ ʦʪʢʣʦʥʝʥʠʡ. ʇʦ ʬʦʨʤʫʣʝ (1) ʚʳʯʠʩʣʷʣʦʩʴ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝ-

ʙʳʚʘʥʠʷ ʣʘʧʳ ʢʫʣʴʪʠʚʘʪʦʨʘ ʚ ʟʦʥʝ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʟʘ ʚʨʝʤʷ ʛʦʥʘ ʜʣʠʥʦʡ 100 ʤ. ʄʘʣʳʝ ʦʪʢʣʦʥʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ὢ0 ὸ ʧʨʠ ʵʪʦʤ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ, ʪ.ʝ. ʦʧʨʝʜʝʣʷʣʠʩʴ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ὢ0 ὸ ʦʪʢʣʦʥʠʚʰʠʝʩʷ 

ʦʪ ʥʦʤʠʥʘʣʘ ʥʘ Ñ2ʩʤ. 

ʇʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ ʧʦʣʦʞʝʥʠʠ ʚʝʨʭʥʝʡ ʪʷʛʠ ʥʘʚʝʩʢʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʘʛʨʝʛʘʪʘ ʩ 7 ʜʦ 

9,5 ʢʤ/ʯ, ʢʘʢ ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʧʝʨʝʜʥʝʤ ʤʦʩʪʝ ʪʨʘʢʪʦʨʘ, ʪʘʢ ʠ ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʷ-

ʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ʧʦʚʳʰʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʘʛʨʝʛʘʪʘ ʚʦʟʨʘʩʪʘʝʪ, ʘ 

ʨʘʟʛʨʫʟʢʘ ʧʝʨʝʜʥʝʡ ʦʩʠ ʤʘʣʘ ʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝʛʘʪʘ ʢ ʫʧʨʘʚʣʷʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ 

[2]. ɺʢʣʶʯʝʥʠʝ ʧʝʨʝʜʥʝʛʦ ʚʝʜʫʱʝʛʦ ʤʦʩʪʘ ʧʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʝʪ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʢʫʣʴʪʠʚʘ-

ʪʦʨʘ ʚ ʟʦʥʝ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʥʘ 1,5é2%. ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʣʘʧʳ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʩʢʦʨʦʩʪʝʡ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ 7-14 ʢʤ/ʯ ʚʦʟʨʘʩʪʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ ʢʘʢ ʧʨʠ 

ʚʢʣʶʯʝʥʥʦʤ, ʪʘʢ ʠ ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʧʝʨʝʜʥʝʤ ʤʦʩʪʝ, ʥʘʭʦʜʷʩʴ ʚ ʧʨʝʜʝʣʘʭ 5,1-5,9 ʩʤ. 

ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʩʢʦʨʦʩʪʠ ʩ 9,5 ʢʤ/ʯ ʜʦ 13,8 ʢʤ/ʯ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʫʭʫʜʰʘʝʪʩʷ ʢʘʢ 

ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ, ʪʘʢ ʠ ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʤʦʩʪʝ. 

ʇʨʠ ʚʪʦʨʦʤ ʮʠʢʣʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʥʝʮ ʚʝʨʭʥʝʡ ʪʷʛʠ ʥʘʚʝʩʢʠ ʧʝʨʝʩʪʘʚʣʷʣʩʷ ʦʪ ʦʧʳʪʘ ʢ ʦʧʳʪʫ 

ʚʚʝʨʭ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʯʝʨʝʟ ʢʘʞʜʳʝ 80 ʤʤ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʣ ʩʜʝʣʘʪʴ ʟʘʢʣʶ-

ʯʝʥʠʝ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ 12 ʠ 13,8 ʢʤ/ʯ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦ-

ʣʦʞʝʥʠʝ ʚʝʨʭʥʝʡ ʪʷʛʠ ʥʘʚʝʩʢʠ, ʪ.ʝ. ʧʦʣʦʞʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʛʥʦʚʝʥʥʳʡ ʮʝʥʪʨ ʚʨʘʱʝʥʠʷ ʢʫʣʴʪʠʚʘ-

ʪʦʨʘ ʫʜʘʣʝʥ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. 

ʇʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʚʝʨʭʥʝʡ ʪʷʛʠ ʥʘʚʝʩʢʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʘʛʨʝʛʘʪʘ ʧʦʚʳʰʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʠʞʝʥʠʝʤ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʚʝʨʭʥʝʡ ʪʷʛʠ. ʊʘʢ, ʧʨʠ 

ʚʳʢʣʶʯʝʥʥʦʤ ʧʝʨʝʜʥʝʡ ʤʦʩʪʝ ʥʘ ʩʢʦʨʦʩʪʠ 13,8 ʢʤ/ʯ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʣʘʧʳ ʢʫʣʴʪʠʚʘʪʦʨʘ ʚ 

ʟʦʥʝ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 2,7%, ʘ ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʧʝʨʝʜʥʝʤ ʤʦʩʪʝ ï ʥʘ 4,9%. 

ʇʦʚʳʰʝʥʠʝ ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʧʝʨʝʜʥʝʛʦ ʢʦʥʮʘ ʚʝʨʭʥʝʡ ʪʷʛʠ ʚʳʰʝ ʝʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝ-

ʥʠʷ ʧʦʯʪʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʫʭʫʜʰʝʥʠʝ ʢʘ-

ʯʝʩʪʚ ʚʦʞʜʝʥʠʷ ʘʛʨʝʛʘʪʘ ʧʨʠ ʵʪʦʤ, ʦʯʝʚʠʜʥʦ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʯʘʩʪʦʪʳ ʚʦʟ-

ʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ ʘʛʨʝʛʘʪ, ʯʝʤ ʦʪ ʧʦʪʝʨʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʫʧʨʘʚʣʝʥʠʶ ʠʟ-

ʟʘ ʨʘʟʛʨʫʟʢʠ ʧʝʨʝʜʥʝʡ ʦʩʠ ʪʨʘʢʪʦʨʘ [3]. ɺʦʜʠʪʝʣʴ ʧʨʠ ʵʪʠʭ ʩʢʦʨʦʩʪʷʭ ʫʞʝ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʩʪʦʣʴ ʪʦʯʥʦ 

ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʫʯʘʩʪʠʚʰʠʝʩʷ ʪʦʣʯʢʠ ʠ ʜʘʣʴʥʝʡʰʝʝ ʫʣʫʯʰʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʘʛʨʝʛʘʪʘ ʧʦʯʪʠ ʥʝ ʜʘʝʪ ʵʬʬʝʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʢʣʶʯʝʥʠʝ ʧʝʨʝʜʥʝʛʦ ʚʝʜʫʱʝʛʦ ʤʦʩʪʘ ʪʨʘʢʪʦʨʘ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʭʝʤʝ ʟʘʜ-

ʥʝʡ ʥʘʚʝʩʢʠ ʦʨʫʜʠʷ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʘʛʨʝʛʘʪʘ ʥʘ ʩʢʦʨʦʩʪʷʭ ʜʚʠʞʝʥʠʷ 6-10 ʢʤ/ʯ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʯʝʩʪʚʘ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦʩʝʚʥʳʭ ʠ ʧʨʦʧʘʰʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʥʘ ʩʢʦʨʦʩʪʷʭ 12-13 ʢʤ/ʯ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʥʘ-

ʚʝʩʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩ ʟʘʜʥʝʡ ʥʘʚʝʩʢʦʡ ʩ ʢʦʣʝʩʥʳʤ ʪʨʘʢʪʦʨʦʤ 4ʭ4 ʧʨʠ ʧʝʨʝʥʦʩʝ ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʧʝʨʝʜ-

ʥʝʛʦ ʢʦʥʮʘ ʚʝʨʭʥʝʡ ʪʷʛʠ ʥʘʚʝʩʢʠ ʚʚʝʨʭ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ [4]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʟʘʜʥʝʛʦ ʫʛʣʘ ʧʨʦʭʦʜʠʤʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʡ ʤʥʦʛʦ-

ʜʳʨʯʘʪʳʡ ʢʨʦʥʰʪʝʡʥ ʚʝʨʭʥʝʡ ʪʷʛʠ ʥʘ ʪʨʘʢʪʦʨʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ ʨʝʛʫʣʠʨʫʝʤʳʤ ʜʣʷ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʚʝʨʪʠʢʘʣʠ ʧʝʨʝʜʥʝʛʦ ʢʦʥʮʘ ʚʝʨʭʥʝʡ ʪʷʛʠ ʥʘ ʭʦʜʫ ʥʘ ʢʦʥʮʘʭ ʛʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʟʘʜ-

ʥʠʡ ʫʛʦʣ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ. 
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ʂʘʢʦʚʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʠ ʫʩʣʦʚʠʷ ʝʝ ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ? ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʝʨʝʤʝʱʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, ʚʳʟʚʘʥʥʳʝ ʩʣʦʞʥʳʤʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʥʘʜ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʩʢʦʨʦʩʪʴʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʳʤ ʧʨʦʬʠʣʝʤ, ʚʝʣʠʯʠʥʦʡ ʧʦʨʳʚʠʩʪʦʩʪʠ, ʩʫʪʦʯʥʳʤʠ ʠ ʩʝʟʦʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʇʨʝʜʩʢʘʟʘʪʴ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ ʢʨʘʡʥʝ 

ʩʣʦʞʥʦ. ʇʦʵʪʦʤʫ ʧʦʣʴʟʫʶʪʩʷ ʥʘʙʣʶʜʝʥʠʷʤʠ ʩʝʪʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʥʝʢʦʪʦʨʳʝ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʠ ʜʦʣʞʥʳ 

ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʦ ʩʦʦʨʫʞʝʥʠʠ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʠʣʠ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝ-

ʩʢʦʡ ʩʪʘʥʮʠʠ [1,2,3,4]. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʦʦʨʫʞʝʥʠʝ ʚʝʪʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 5-6 ʢɺʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʦ 

ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʧʨʝʚʳʰʘʶʱʝʡ 3,5-4,0 ʤ/ʩ.  ɼʣʷ ʙʦʣʴʰʠʭ ʫʩʪʘʥʦʚʦʢ ʪʨʝʙʫʝʪʩʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 5,5-

6,0 ʤ/ʩ [5,6,7,8]. 

ʂʘʢʦʚʳ ʥʝʜʦʩʪʘʪʢʠ ʚʝʪʨʦʚʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ? ʇʨʝʞʜʝ ʚʩʝʛʦ ʠʭ ʨʘʙʦʪʘ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʙʦʪʫ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʩʝʪʠ. ʇʨʠ ʨʘʙʦʪʝ ʚʝʪʨʦʚʦʡ ʩʪʘʥʮʠʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʭʦʣʤʝ, ʚʦʟ-

ʥʠʢʘʶʪ ʪʘʢʠʝ ʩʠʣʴʥʳʝ ʧʦʤʝʭʠ ʚ ʨʘʙʦʪʝ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʩʝʪʠ, ʯʪʦ ʥʘ ʵʢʨʘʥʘʭ ʪʝʣʝʚʠʟʦʨʦʚ ʧʨʦʧʘʜʘʝʪ 

ʠʟʦʙʨʘʞʝʥʠʝ. ɺʳʭʦʜ, ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʨʷʜʦʤ ʩ ʚʝʪʨʦʚʦʡ ʫʩʪʘʥʦʚʢʦʡ ʤʦʱʥʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ 

ʨʝʪʨʘʥʩʣʷʪʦʨʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʫʩʠʣʠʚʘʪʴ ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʩʠʛʥʘʣʳ. ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, ʚʝʪʨʦ-

ʚʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʤʦʱʥʦʩʪʴʶ 0,1 ʄɺʪ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʠʩʢʘʞʝʥʠʷ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʩʠʛʥʘ-

ʣʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 0,5 ʢʤ. 

ɼʨʫʛʘʷ ʥʝʦʞʠʜʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʚʝʪʨʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʦʷʚʠʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʦʢʘʟʘʣʠʩʴ ʠʩ-

ʪʦʯʥʠʢʘʤʠ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʥʬʨʘʟʚʫʢʦʚʦʛʦ ʰʫʤʘ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʯʝʣʦ-

ʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ, ʚʳʟʳʚʘʶʱʝʛʦ ʧʦʩʪʦʷʥʥʦʝ ʫʛʥʝʪʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʠʣʴʥʦʝ ʙʝʩʧʨʠʯʠʥʥʦʝ ʙʝʩʧʦ-

ʢʦʡʩʪʚʦ ʠ ʞʠʟʥʝʥʥʳʡ ʜʠʩʢʦʤʬʦʨʪ. ʂʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʚʝʪʨʦʚʳʭ ʫʩʪʘʥʦ-

ʚʦʢ, ʵʪʦʪ ʰʫʤ ʥʝ ʚʳʜʝʨʞʠʚʘʶʪ ʥʠ ʞʠʚʦʪʥʳʝ, ʥʠ ʧʪʠʮʳ, ʧʦʢʠʜʘʷ ʨʘʡʦʥ ʨʘʟʤʝʱʝʥʠʷ ʩʪʘʥʮʠʠ, ʪ. ʝ. 

ʪʝʨʨʠʪʦʨʠʠ ʩʘʤʦʡ ʚʝʪʨʦʚʦʡ ʩʪʘʥʮʠʠ ʠ, ʧʨʠʤʳʢʘʶʱʠʝ ʢ ʥʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʧʨʠʛʦʜʥʳʤʠ 

ʜʣʷ ʞʠʟʥʠ ʣʶʜʝʡ, ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. 

ʆʜʥʘʢʦ ʛʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʵʪʦʛʦ ʚʠʜʘ ʵʥʝʨʛʠʠ ʥʘʨʷʜʫ ʩ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ï ʵʪʦ 

ʥʠʟʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʯʪʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʝʪʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ 

[9,10]. ʀʟ ʧʨʦʚʝʜʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʨʘʩʯʝʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʚʝʪʨʦʚʦʛʦ ʢʦʣʝʩʘ ʷʚ-

ʣʷʝʪʩʷ ʜʠʘʤʝʪʨ 100 ʤ, ʚʳʩʦʪʘ ʝʛʦ ʨʘʟʤʝʱʝʥʠʷ ʪʘʢʞʝ ʨʘʚʥʘ 100 ʤ. ʇʨʠ ʪʘʢʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʘʭ 

ʠ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʚʝʪʨʦʚʦʛʦ ʢʦʣʝʩʘ 500 ɺʪ/ʤ (ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 9,2 ʤ/ʩ) ʠʟ ʚʝʪ-

ʨʦʚʦʛʦ ʧʦʪʦʢʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʤʦʱʥʦʩʪʴ, ʙʣʠʟʢʫʶ ʢ 1 ʄɺʪ. ʅʘ ʧʣʦʱʘʜʠ 1 ʢʤ
2
 ʤʦʞʥʦ 

ʨʘʟʤʝʩʪʠʪʴ 2ð3 ʫʩʪʘʥʦʚʢʠ ʫʢʘʟʘʥʥʦʡ ʤʦʱʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʦʜʥʘ ʦʪ 
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ʜʨʫʛʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʨʘʚʥʦʤ ʪʨʝʤ ʠʭ ʚʳʩʦʪʘʤ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʤʝʰʘʣʠ ʜʨʫʛ ʜʨʫʛʫ ʠ ʥʝ ʩʥʠʞʘʣʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʩʚʦʝʡ ʨʘʙʦʪʳ. 

ʇʨʠʚʝʜʝʥʥʘʷ ʦʮʝʥʢʘ ʨʘʩʭʦʜʘ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʤʦʱʥʦʡ ʚʝʪʨʦʚʦʡ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚʦ-ʧʝʨʚʳʭ, ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʱʘʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʧʣʦʱʘʜʢʠ ʜʣʷ ʥʝʝ, ʠʤʝʷ ʚ 

ʚʠʜʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʨʦʩʦʚʳʭ ʟʝʤʝʣʴ, ʥʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ. ɺʦ-ʚʪʦʨʳʭ, 

ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ ʤʝʥʝʝ ʤʦʱʥʳʭ ʚʝʪʨʦʚʳʭ ʩʪʘʥʮʠʡ ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʵʥʝʨ-

ʛʠʝʡ ʥʝʙʦʣʴʰʦʛʦ ʨʘʡʦʥʘ ʠʣʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. ʉʦʟʜʘʥʠʝ ʪʘʢʠʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ʚʤʝʩʪʝ ʩ ʘʢʢʫʤʫ-

ʣʷʪʦʨʘʤʠ ʵʥʝʨʛʠʠ) ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤ ʜʣʷ ʵʣʝʢʪʨʦʦʙʝʩʧʝʯʝʥʠʷ ʦʪʜʘʣʝʥʥʳʭ ʧʦʩʝʣʢʦʚ ʠ ʜʝʨʝ-

ʚʝʥʴ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ. 

ʀʪʘʢ, ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʩʣʝʜʫʶʱʠʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʘ ʵʥʝʨʛʠʠ ʚʝʪʨʘ: ʦʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ 

ʥʘ ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ, ʦʪʩʫʪʩʪʚʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʪʘʟʘ 

ʠ ʜʨʫʛʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʵʥʝʨʛʠʠ (ʤʝʭʘʥʠʯʝʩʢʫʶ, ʪʝ-

ʧʣʦʚʫʶ, ʵʣʝʢʪʨʠʯʝʩʢʫʶ), ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʥʠʟʢʘ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦ-

ʱʘʜʠ ʚʝʪʨʦʚʦʛʦ ʢʦʣʝʩʘ; ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʠ ʩʝʟʦʥʘ ʪʨʝʙʫʶʪ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʚʝʪʨʦʚʦʡ ʩʪʘʥʮʠʠ ʠʣʠ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʵʥʝʨʛʠʠ; ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʥʘ ʪʝʣʝʚʠʟʠʦʥʥʫʶ ʩʚʷʟʴ ʠ ʧʫʪʠ ʩʝʟʦʥʥʦʡ ʤʠʛʨʘʮʠʠ 

ʧʪʠʮ. 

ʆʪʝʯʝʩʪʚʝʥʥʳʡ ʠ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʫʱʝʩʪʚʠʤʦʩʪʠ ʠ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʝʪʨʦʚʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ 

ʜʣʷ ʫʜʘʣʝʥʥʳʭ ʧʦʩʝʣʢʦʚ ʥ ʦʪʛʦʥʥʳʭ ʧʘʩʪʙʠʱ, ʘ ʪʘʢʞʝ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ. 
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ɺ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʨʫʢʪʦʚ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʧʣʘʥʘʤʠ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʢʣʘʜʢʘ ʥʦʚʳʭ ʩʘʜʦʚ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠ ʩʫʧʝʨʠʥʪʝʥʩʠʚʥʦʛʦ 

ʪʠʧʦʚ. 

ɺ ʨʘʡʦʥʘʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʣʦʱʘʜʝʡ 

ʧʦʜ ʩʘʜʘʤʠ ʦʛʨʘʥʠʯʝʥʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʟʳʩʢʘʥʠʝ 
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ʠ ʚʦʚʣʝʯʝʥʠʝ ʚ ʠʥʪʝʥʩʠʚʥʳʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʥʦʚʳʭ ʟʝʤʝʣʴ, ʨʘʥʝʝ ʩʯʠʪʘʚʰʠʭʩʷ ʤʘʣʦ-

ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʟʝʤʣʝʜʝʣʠʷ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ. 

ʂ ʯʠʩʣʫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʘʣʝʯʥʠʢʦʚʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ ʦʪʥʦʩʠʪʩʷ 

ʉʝʚʝʨʥʳʡ ʂʘʚʢʘʟ, ʛʜʝ ʧʣʦʱʘʜʠ ʵʪʠʭ ʟʝʤʝʣʴ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 400 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ [1-6]. 

ʅʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ: ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚ 60-70 ʛʛ. 20 ʩʪʦʣʝʪʠʷ ʙʳʣʘ ʨʘʟʨʘ-

ʙʦʪʘʥʘ ʘʛʨʦʪʝʭʥʠʢʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʛʘʣʝʯʥʠʢʦʚʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ, ʚʢʣʶʯʘʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʶ ʪʝʨʨʠʪʦ-

ʨʠʠ ʧʦʜ ʦʨʦʰʝʥʠʝ; ʛʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ; ʫʜʘʣʝʥʠʝ ʠ ʚʳʚʦʟ ʙʦʣʴʰʠʭ ʢʘʤʝʥʠʩʪʳʭ ʚʢʣʶʯʝʥʠʡ; ʧʣʘʥʠ-

ʨʦʚʢʫ ʧʦʚʝʨʭʥʦʩʪʠ ʫʯʘʩʪʢʘ; ʨʘʟʙʠʚʢʫ ʨʷʜʦʚ ʧʦʜ ʧʦʩʘʜʢʫ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ; ʥʘʨʝʟʢʫ ʙʦʨʦʟʜ: ʰʠ-

ʨʠʥʦʡ 1,5 ʤ, ʧʦ ʜʥʫ 0,4-0,5 ʤ, ʛʣʫʙʠʥʦʡ 0,6 ʤ; ʟʘʩʳʧʢʫ ʙʦʨʦʟʜ ʤʝʣʢʦʟʝʤʦʤ ʠ ʚʳʨʘʚʥʠʚʘʥʠʝ ʟʘʧʦʣʥʝʥ-

ʥʳʭ ʢʘʥʘʚ; ʫʩʪʘʥʦʚʢʫ ʢʦʣʳʰʝʢ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʨʷʜʳ ʠ ʤʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ ʜʝʨʝʚʴʝʚ; ʚʳʢʦʧʢʫ ʷʤ ʜʣʷ 

ʧʦʩʘʜʢʠ ʜʝʨʝʚʴʝʚ; ʚʥʝʩʝʥʠʝ 30-50 ʢʛ ʧʝʨʝʛʥʦʷ ʚ ʧʦʩʘʜʦʯʥʳʝ ʤʝʩʪʘ; ʧʦʩʘʜʢʫ ʩʠʣʴʥʦʨʦʩʣʳʭ ʜʝʨʝʚʴʝʚ ʠ 

ʠʭ ʧʦʣʠʚ [7].  

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʩʠʣʴʥʦʨʦʩʣʳʭ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʣʷʭ 

ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʦʨʦʰʝʥʠʝ ʠ ʫʜʦʙʨʝʥʠʷ. ʆʜʥʘʢʦ ʩ ʨʘʩʧʘʜʦʤ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʠ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʮʝʥ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ, ʫʜʦʙʨʝʥʠʷ ʠ ʩʨʝʜʩʪʚ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʚʳʨʘʱʠʚʘʥʠʝ ʩʠʣʴʥʦʨʦʩʣʳʭ 

ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʣʷʭ ʩʪʘʣʦ ʥʝʨʝʥʪʘʙʝʣʴʥʳʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʘʥʥʳʝ ʩʘʜʳ 

ʙʳʣʠ ʚʳʢʦʨʯʝʚʘʥʳ, ʘ ʩʘʤʘ ʟʝʤʣʷ ʩʪʘʣʘ ʙʨʦʩʦʚʦʡ, ʥʝ ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʨʦʙʣʝʤʘ ʦʩʚʦʝʥʠʷ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʙʨʦʩʦʚʳʭ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʝʣʴ 

ʧʦʜ ʧʣʦʜʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʥʦʚʦʝ ʘʢʪʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩ ʦʩʚʦʝʥʠʷ ʪʘʢʠʭ 

ʟʝʤʝʣʴ ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʩʚʦʝʥʠʷ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʝʣʴ ʠ ʨʘʩʰʠ-

ʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʥʘ ʵʪʠʭ ʟʝʤʣʷʭ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʚʳ-

ʨʘʱʠʚʘʪʴ ʢʘʢ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʝ, ʪʘʢ ʠ ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ, ʠʤʝʶʱʝʝ ʧʨʦʩʪʘʪʫ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʠ ʧʦʣʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢ-

ʮʠʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʝʣʴ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʜ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʝ ʠ ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ, ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʚʳʨʘʱʠʚʘʝʤʳʭ 

ʢʫʣʴʪʫʨ ʠ ʧʦʣʫʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʟʨʘʙʦʪʘʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ 

ʢʘʨʢʘʩ ʤʦʜʫʣʷ, ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʟʚʝʥʴʷ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʪʦʡʢʠ, ʨʘʩʪʷʞʢʠ, ʧʦʣʠʚʥʦʡ ʪʨʫʙʦʧʨʦʚʦʜ, ʧʦ-

ʣʠʚʥʳʝ ʪʨʫʙʢʠ ʠ ʜʘʪʯʠʢ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʘ ʦʙʱʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʠ ʦʚʦʱ-

ʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʣʷʭ, ʥʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʦʙʱʠʡ ʚʠʜ ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʟʚʝʥʘ ʠ ʚʝʨ-

ʪʠʢʘʣʴʥʦʡ ʩʪʦʡʢʠ, ʥʘ ʨʠʩʫʥʢʝ 3 ï ʦʙʱʠʡ ʚʠʜ ʧʦʣʠʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ [8-10]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʆʙʱʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ  

ʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʛʘʣʝʯʥʠʢʦʚʳʭ ʟʝʤʣʷʭ 
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ʈʠʩʫʥʦʢ 2 ï ʆʙʱʠʡ ʚʠʜ ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʟʚʝʥʘ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʦʡʢʠ 

 

 
ʈʠʩʫʥʦʢ 3 ï ʆʙʱʠʡ ʚʠʜ ʧʦʣʠʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

 

ʂʘʨʢʘʩ ʤʦʜʫʣʷ 1 ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʦʮʠʥʢʦʚʘʥʥʦʡ ʩʝʪʢʠ 8, ʠʤʝʶʱʠʡ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ ʜʣʠʥʦʡ 
2,5 ʤ, ʰʠʨʠʥʦʡ 0,50 ʤ ʠ ʚʳʩʦʪʦʡ 0,80 ʤ, ʙʦʢʦʚʳʝ ʠ ʥʠʞʥʠʝ ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ ʞʝʩʪʢʦ ʩʦʝʜʠʥʝʥʳ ʤʝ-

ʞʜʫ ʩʦʙʦʡ ʧʦʩʨʝʜʩʪʚʦʤ ʭʦʤʫʪʦʚ, ʘ ʚʝʨʭʥʷʷ ʝʛʦ ʩʪʦʨʦʥʘ ʦʪʢʨʳʪʘ. ɺʥʫʪʨʝʥʥʷʷ ʧʦʣʦʩʪʴ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 
1 ʧʦʢʨʳʪʘ ʛʝʦ-ʪʝʢʩʪʠʣʝʤ 9 ʠ ʨʘʟʙʠʪʘ ʥʘ ʧʷʪʴ ʷʯʝʝʢ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʛʦʨʦʜʦʢ 10, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ 

ʦʮʠʥʢʦʚʘʥʥʦʡ ʩʝʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,5 ʤ (ʢʦʣʠʯʝʩʪʚʦ ʠ 
ʨʘʟʤʝʨ ʷʯʝʝʢ ʚʳʙʨʘʥʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ ʠ ʦʙʣʝʛʯʝʥʠʷ ʧʦ-

ʩʘʜʢʠ ʢʦʣʦʥʦʚʠʜʥʳʭ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʧʦʩʝʨʝʜʠʥʝ ʷʯʝʝʢ). ɹʦʢʦʚʳʝ ʠ ʥʠʞʥʠʝ ʯʘʩʪʠ ʧʝʨʝʛʦʨʦʜʦʢ 10 
ʞʝʩʪʢʦ ʧʨʠʢʨʝʧʣʝʥʳ ʢ ʙʦʢʦʚʳʤ ʠ ʥʠʞʥʠʤ ʩʪʦʨʦʥʘʤ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʫʛʣʘʤ ʚʥʫʪ-

ʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1 ʩʧʝʨʝʜʠ ʠ ʩʟʘʜʠ ʞʝʩʪʢʦ ʧʨʠʢʨʝʧʣʝʥʳ ʜʚʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ 
ʩ ʪʨʝʤʷ ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʚʥʦʫʜʘʣʝʥʥʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʂʘʨʢʘʩʳ ʤʦʜʫʣʷ 1 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʤʦʛʫʪ ʙʳʪʴ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʟʚʝʥʴʝʚ 2. 
ʉʦʝʜʠʥʠʪʝʣʴʥʦʝ ʟʚʝʥʦ 2 ʠʟʛʦʪʦʚʣʝʥʦ ʠʟ ʧʦʣʠʤʝʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʴʶ, 

ʠʤʝʶʱʝʝ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ ʜʣʠʥʦʡ 0,20 ʤ, ʰʠʨʠʥʦʡ 0,50 ʤ ʠ ʚʳʩʦʪʦʡ 0,80 ʤ. ʇʦ ʩʝʨʝʜʠʥʝ ʰʠ-
ʨʠʥʳ ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʟʚʝʥʘ 2 ʩʜʝʣʘʥ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʚʳʨʝʟ 11 ʩʦ ʩʪʦʨʦʥʘʤʠ 0,3ʭ0,6 ʤ, ʘ ʧʦ ʚʳʩʦʪʝ 

ʚʳʩʚʝʨʣʝʥʳ ʪʨʠ ʦʪʚʝʨʩʪʠʷ 12 ʨʘʚʥʦʫʜʘʣʝʥʥʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʟʚʝʥʘ 
2 ʩʜʝʣʘʥ ʢʚʘʜʨʘʪʥʳʡ ʚʳʨʝʟ 13 ʩʦ ʩʪʦʨʦʥʘʤʠ 0,102 ʤ, ʘ ʚ ʥʠʞʥʝʡ ʝʝ ʯʘʩʪʠ ʚʳʩʚʝʨʣʝʥʦ ʦʪʚʝʨʩʪʠʝ 14 

ʜʠʘʤʝʪʨʦʤ 0,05 ʤ. 
ɺʝʨʪʠʢʘʣʴʥʘʷ ʩʪʦʡʢʘ 3 ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ ʧʦʣʠʤʝʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʴʶ ʜʣʠ-

ʥʦʡ 2,5 ʤ, ʠʤʝʶʱʘʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʚʘʜʨʘʪʥʫʶ ʬʦʨʤʫ ʩʦ ʩʪʦʨʦʥʘʤʠ 0,10 ʤ, ʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʮʠ-
ʣʠʥʜʨʠʯʝʩʢʫʶ ʬʦʨʤʫ ʜʣʠʥʦʡ 0,1 ʤ, ʜʠʘʤʝʪʨʦʤ 0,05 ʤ. ʅʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʦʡʢʝ 3 ʚʳʩʚʝʨʣʝʥʳ ʜʚʘ ʦʪ-

ʚʝʨʩʪʠʷ 15 ʠ 16 ʜʠʘʤʝʪʨʦʤ 0,008 ʤ, ʧʨʠ ʯʝʤ ʦʜʥʦ ʦʪʚʝʨʩʪʠʝ 15 ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,30 ʤ, ʘ 
ʜʨʫʛʦʝ 16 ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,9 ʤ ʦʪ ʚʝʨʰʠʥʳ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʦʡʢʠ 3.  
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ʇʦʣʠʚʥʳʝ ʪʨʫʙʢʠ 6 ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʭ ʪʨʫʙʦʢ ʠʟ ʧʦʣʠʭʣʦʨʚʠʥʠʣʘ ʜʣʠʥʦʡ 

0,40 ʤ, ʜʠʘʤʝʪʨʦʤ 0,020ʤ, ʥʠʞʥʠʝ ʢʦʥʮʳ ʢʦʪʦʨʳʭ ʟʘʛʣʫʰʝʥʳ. ʅʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ-

ʣʠʚʥʳʭ ʪʨʫʙʦʢ 6 ʚʳʩʚʝʨʣʝʥʳ ʧʦ ʯʝʪʳʨʝ ʦʪʚʝʨʩʪʠʷ 17 ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, ʨʘʚʥʦʫʜʘʣʝʥʥʳʭ ʜʨʫʛ ʦʪ 
ʜʨʫʛʘ ʧʦ ʜʣʠʥʝ ʧʦʣʠʚʥʳʭ ʪʨʫʙʦʢ 6, ʧʨʠ ʵʪʦʤ ʜʠʘʤʝʪʨʳ ʦʪʚʝʨʩʪʠʡ 17 ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʥʠʟʫ ʚʚʝʨʭ 

(ʨʘʟʤʝʨʳ ʧʨʠʥʷʪʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʣʘʛʠ ʚ ʧʦʯʚʝʥʥʦʤ 
ʩʫʙʩʪʨʘʪʝ). 

ʋʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʂʘʨʢʘʩ ʤʦʜʫʣʷ 1 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʨʦʚʥʫʶ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʜʣʷ ʣʫʯʰʝʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʙʦʢʦʚʳʭ ʩʪʦ-

ʨʦʥ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1. ʉʧʝʨʝʜʠ ʠ ʩʟʘʜʠ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1 ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʟʚʝʥʴʷ 2 
ʧʦʩʨʝʜʩʪʚʦʤ ʰʝʩʪʠ ʰʧʠʣʝʢ, ʢʦʪʦʨʳʝ ʚʩʪʘʚʣʷʶʪʩʷ ʚ ʙʦʢʦʚʳʝ ʦʪʚʝʨʩʪʠʷ 12 ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʟʚʝʥʘ 2 ʠ 

ʚ ʦʪʚʝʨʩʪʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʣʘʥʦʢ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦ ʫʛʣʘʤ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1 ʠ 
ʞʝʩʪʢʦ ʬʠʢʩʠʨʫʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʰʘʡʙʳ ʠ ʛʘʡʢʠ. ɺ ʢʚʘʜʨʘʪʥʳʡ ʚʳʨʝʟ 13 ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʟʚʝʥʘ 2 

ʚʩʪʘʚʣʷʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʪʦʡʢʘ 3, ʥʠʞʥʷʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʥʠʞʥʝʡ ʯʘʩʪʴʶ ʩʦʝʜʠʥʠ-
ʪʝʣʴʥʦʛʦ ʟʚʝʥʘ 2 ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʥʘʪʷʛʦʤ. 

ɺ ʢʘʨʢʘʩ ʤʦʜʫʣʷ 1 ʟʘʩʳʧʘʝʪʩʷ ʧʝʨʚʳʡ ʩʣʦʡ ʧʦʯʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ 18 ʤʦʱʥʦʩʪʴʶ 10-20 ʩʤ. ʇʦ 
ʙʦʢʘʤ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1 ʫʢʣʘʜʳʚʘʝʪʩʷ ʢʦʨʥʝʚʘʷ ʯʘʩʪʴ ʨʘʩʩʘʜʳ 19: ʷʛʦʜʥʳʭ ʠʣʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, 

ʧʨʦʩʦʚʳʚʘʷ ʠʭ ʯʝʨʝʟ ʷʯʝʡʢʠ ʩʝʪʢʠ 8 ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1, ʜʝʣʘʷ ʧʨʦʨʝʟʠ ʯʝʨʝʟ ʛʝʦ-ʪʝʢʩʪʠʣʴ 9. ʂʦʨʥʠ ʨʘʩ-
ʩʘʜr 19 ʧʦʢʨʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʩʣʦʝʤ ʧʦʯʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ 18 ʠ ʪʘʢ ʜʦ ʧʦʣʥʦʛʦ ʦʩʥʘʱʝʥʠʷ ʢʘʨʢʘ-

ʩʘ ʤʦʜʫʣʷ 1 ʨʘʩʩʘʜʦʡ 19. 

ʉʚʝʨʭʫ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1 ʧʦ ʩʝʨʝʜʠʥʝ ʷʯʝʝʢ ʜʝʣʘʶʪ ʚʳʝʤʢʠ ʛʣʫʙʠʥʦʡ ʜʦ 35 ʩʤ, ʚ ʢʦʪʦʨʫʶ ʟʘʩʳ-
ʧʘʶʪ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʜʦʙʨʝʥʠʡ ʠ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ, ʩʘʞʘʶʪ ʩʘʞʝʥʮʳ ʢʦʣʦʥʦʚʠʜʥʳʭ ʧʣʦʜʦ-

ʚʳʭ ʜʝʨʝʚʴʝʚ 20. ʆʢʦʣʦ ʢʦʣʦʥʦʚʠʜʥʳʭ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ 20 ʚʩʪʘʚʣʷʶʪ ʚʝʨʪʠʢʘʣʴʥʦ ʧʦʣʠʚʥʳʝ ʪʨʫʙ-
ʢʠ 8 ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʪʚʝʨʩʪʠʷ ʧʦʣʠʚʥʳʭ ʪʨʫʙʦʢ 8 ʚʳʩʪʫʧʘʣʠ ʥʘ 5-8 ʩʤ ʚʳʰʝ ʢʘʨʢʘʩʘ ʤʦʜʫʣʷ 1 

ʠ ʩʦʚʧʘʜʘʣʠ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʧʦʣʠʚʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 5, ʧʦʩʣʝ ʯʝʛʦ ʟʘʩʳʧʘʶʪ ʚʳʝʤʢʠ. ɺ ʧʦʯʚʝʥʥʳʡ 
ʩʫʙʩʪʨʘʪ 18 ʚʩʪʘʚʣʷʝʪʩʷ ʜʘʪʯʠʢ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 7 ʥʘ ʛʣʫʙʠʥʫ ʜʦ 35 ʩʤ. ʉʚʝʨʭʫ ʧʦʯʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘ-

ʪʘ 18 ʚʦʟʤʦʞʥʦ ʫʢʣʘʜʢʘ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʟʘʱʠʱʘʪʴ ʧʦʯʚʝʥʥʳʡ ʩʫʙʩʪʨʘʪ 18 ʦʪ 
ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ, ʘ ʧʨʠ ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʠʤʠ ʤʦʞʥʦ ʫʢʨʳʚʘʪʴ ʷʛʦʜʥʳʝ ʠ 

ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ, ʟʘʱʠʱʘʷ ʠʭ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ. ʏʝʨʝʟ ʦʪʚʝʨʩʪʠʷ 15 ʠ 16 ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʦʡʢʝ 3 
ʧʨʦʪʷʛʠʚʘʶʪ ʨʘʩʪʷʞʢʠ 4, ʢʦʥʮʳ ʢʦʪʦʨʳʭ ʟʘʢʨʝʧʣʷʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ ʠʭ ʥʘʪʷʞʝʥʠʷ. ʂ ʨʘʩʪʷʞʢʘʤ 4 ʧʨʠʢʨʝʧʣʷʶʪ ʩʘʞʝʥʮʳ ʢʦʣʦʥʦʚʠʜʥʳʭ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ 20. 
ɺʢʣʶʯʘʷ ʥʘʩʦʩʥʫʶ ʩʪʘʥʮʠʶ, ʨʘʙʦʯʘʷ ʞʠʜʢʦʩʪʴ ʧʦ ʧʦʣʠʚʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ 5 ʧʦʩʪʫʧʘʝʪ ʚ ʚʠʜʝ ʢʘ-

ʧʝʣʴ ʠʣʠ ʩʪʨʫʡʢʠ ʚ ʧʦʣʠʚʥʳʝ ʪʨʫʙʢʠ 6 ʠ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʧʦʣʠʚʥʳʭ ʪʨʫʙʦʢ 8 ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷ-
ʝʪʩʷ ʧʦ ʩʣʦʷʤ ʧʦʯʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ 18, ʫʚʣʘʞʥʷʷ ʝʝ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯ-

ʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ 18 ʜʘʪʯʠʢ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 7 ʧʦʜʘʝʪ ʩʠʛʥʘʣ ʥʘ ʦʪʢʣʶʯʝʥʠʝ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ. 
ʇʨʝʜʣʘʛʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʥʦʛʦʢʨʘʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʝʜʠʥʠʮʳ 

ʧʣʦʱʘʜʠ: ʥʘ ʦʜʥʦʤ ʛʝʢʪʘʨʝ ʙʫʜʝʪ ʨʘʟʤʝʱʘʪʴʩʷ ʜʦ 10 ʪʳʩ. ʢʦʣʦʥʦʚʠʜʥʳʭ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ï ʧʨʠ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʦʜʥʦʛʦ ʜʝʨʝʚʘ ʨʘʚʥʦʡ ʦʪ 5 ʜʦ 16 ʢʛ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʧʣʦʜʦʥʦʰʝʥʠʷ. ɺ ʵʪʦʤ 
ʩʣʫʯʘʝ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʪ 50 ʜʦ 160 ʪ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʦʧʪʦʚʦʡ 

ʮʝʥʝ ʨʝʘʣʠʟʘʮʠʠ ʷʙʣʦʢ ʨʘʚʥʦʡ 50 ʨʫʙ./ʢʛ, ʵʪʦ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 2,5 ʜʦ 8.0 ʤʣʥ. ʨʫʙ. ʩ ʦʜʥʦʛʦ ʛʝʢʪʘ-
ʨʘ. ʂʨʦʤʝ ʵʪʦʛʦ ʥʘ ʦʜʥʦʤ ʤʦʜʫʣʝ ʤʦʞʥʦ ʚʳʨʘʩʪʠʪʴ ʦʪ 40 ʜʦ 60 ʢʫʩʪʦʚ ʢʣʫʙʥʠʢʠ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʥʘ 

ʦʜʥʦʤ ʛʝʢʪʘʨʝ ʙʫʜʝʪ ʨʘʟʤʝʱʘʪʴʩʷ ʜʦ 2000 ʤʦʜʫʣʝʡ, ʪʦʛʜʘ ʵʪʦ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 80 ʜʦ 120 ʪʳʩ. 
ʢʫʩʪ./ʛʘ. ʇʨʠ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʦʜʥʦʛʦ ʢʫʩʪʘ ʢʣʫʙʥʠʢʠ ʨʘʚʥʦʡ 1,5 ʢʛ, ʫʨʦʞʘʡ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ 

ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 120 ʜʦ 180 ʪ, ʘ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ï 67 ʪ. ʇʨʠ ʩʨʝʜʥʝʡ ʦʧʪʦʚʦʡ ʮʝʥʝ 
ʨʝʘʣʠʟʘʮʠʠ ʨʘʚʥʦʡ 100 ʨʫʙ./ʢʛ ï ʵʪʦ ʩʦʩʪʘʚʠʪ ʦʪ 12 ʜʦ 18 ʤʣʥ. ʨʫʙ./ʛʘ. 
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Annotation  

The article analyzes issues related to the intensity of overgrowth of reclamation canals. It is shown that 

overgrown canals are an intensive source of weed seeds spread to irrigated lands, and as a result, there is a 
need for additional work to destroy them in the fields. Infestation of farmland can be so great that the bene-

fits of irrigation can be negated. 
Key words: agriculture, irrigation, reclamation, reclamation canals, weeds. 
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ʯʠʩʣʝ ʠ ʚ ʖʞʥʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʠʭ ʯʘʩʪʴ (ʩʚʳʰʝ 60%) ʧʨʦʭʦʜʠʪ 
ʧʦ ʟʝʤʣʷʥʦʤʫ ʨʫʩʣʫ. 

ʉʦʜʝʨʞʘʥʠʝ ʠʭ ʚ ʪʝʭʥʠʯʝʩʢʠ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʨʘʙʦʪʳ ʵʪʠʭ 
ʢʘʥʘʣʦʚ ʩ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦ-
ʚʠʷ (ʦʙʠʣʠʝ ʚʣʘʛʠ ʠ ʪʝʧʣʘ, ʟʘʱʠʱʝʥʥʦʩʪʴ ʦʪ ʩʫʭʦʚʝʝʚ ʠ ʚʳʪʘʧʪʳʚʘʥʠʷ ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʥʠʭ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʩʢʦʪʦʤ ʠ ʜʨ.) ʜʣʷ ʠʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 
ɿʘʨʦʩʰʠʝ ʢʘʥʘʣʳ ʷʚʣʷʶʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʤʷʥ ʩʦʨʥʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʥʘ ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʳʭ ʨʘʙʦʪ ʧʦ ʠʭ ʫʥʠʯʪʦʞʝʥʠʶ ʥʘ ʧʦʣʷʭ. ɿʘʩʦʨʝʥʥʦʩʪʴ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴ-ʢʦ ʚʝʣʠʢʘ, 

ʯʪʦ ʧʦʣʴʟʘ ʦʪ ʦʨʦʰʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʚʝʜʝʥʘ ʥʘ ʥʝʪ. ʆʙʠʣʠʝ ʩʦʨʥʷʢʦʚ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ çʧʣʦʜʦʚʠʪʦʩʪʴʶè. ʊʘʢ, ʝʩʣʠ ʦʜʥʦ ʨʘʩʪʝʥʠʝ 
ʭʣʝʙʥʳʭ ʟʣʘʢʦʚ ʧʨʠʥʦʩʠʪ ʚ ʩʨʝʜʥʝʤ, ʦʢʦʣʦ 2000 ʟʝʨʝʥ, ʪʦ çʧʣʦʜʦʚʠʪʦʩʪʴè ʦʛʨʦʤʥʦʛʦ ʙʦʣʴʰʠʥʩʪʚʘ 

ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʥʝʠʟʤʝʨʠʤʦ ʚʳʰʝ. ʅʘʧʨʠʤʝʨ, ʦʩʦʪ ʧʦʣʝʚʦʡ ʟʘ ʩʝʟʦʥ ʜʘʝʪ ʦʢʦʣʦ 19000 ʩʝʤʷʥ, ʨʦ-
ʤʘʰʢʘ ʥʝʧʘʭʫʯʘʷ - 54000 ʩʝʤʷʥ, ʘ ʣʝʙʝʜʘ ʜʘʝʪ ʦʢʦʣʦ 100000 ʩʝʤʷʥ. ɺ ʦʜʥʦʤ ʢʫʙʦʤʝʪʨʝ ʚʝʨʭʥʝʛʦ ʩʣʦʷ 

ʚʦʜʳ ʚ ʟʘʨʦʩʰʝʤ ʢʘʥʘʣʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʦʪ 3 ʜʦ 6,5 ʪʳʩ. ʩʝʤʷʥ ʩʦʨʥʷʢʦʚ, ʘ ʧʨʠ ʥʦʨʤʝ ʧʦʣʠʚʘ 1000 
ʤ

3
 ʥʘ ʛʝʢʪʘʨ ʥʘ ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʧʦʧʘʜʘʝʪ ʦʪ 3 ʜʦ 6 ʤʣʥ. ʩʝʤʷʥ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʦʵʪʦʤʫ ʟʘʨʦʩʰʠʝ 

ʢʘʥʘʣʳ ʥʝʦʙʭʦʜʠʤʦ ʦʢʘʰʠʚʘʪʴ 3-4 ʨʘʟʘ ʟʘ ʧʦʣʠʚʥʦʡ ʩʝʟʦʥ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʩʦʟʨʝʚʘ-
ʥʠʷ ʩʝʤʷʥ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʢʘʥʘʣʘʭ. 

ɺʣʠʷʥʠʝ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʨʫʩʣʘ ʤʦʞʥʦ ʫʯʠʪʳʚʘʪʴ ʜʚʦʷʢʠʤ 
ʧʫʪʝʤ: 

 

 
ʛʜʝ nʩ ʠ nʟ ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʚʦʙʦʜʥʦʤ ʠ ʟʘʨʦʩʰʝʤ ʨʫʩ-

ʣʝ ʢʘʥʘʣʘ; ȹn3 ï ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʟʘʨʦʩʰʝʤ ʠ ʩʚʦʙʦʜʥʦʤ 

ʨʫʩʣʝ ʢʘʥʘʣʘ; ‘= ὲ3/ ὲὧ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ 
ʟʘʨʦʩʰʝʛʦ ʠ ʩʚʦʙʦʜʥʦʛʦ ʨʫʩʣʘ ʢʘʥʘʣʘ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʤʥʦʛʠʭ ʫʯʝʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʘʚʪʦʨʘ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʚʩʣʝʜʩʪʚʠʝ ʟʘʨʘʩʪʘʥʠʷ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ʢʘʥʘʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʝʨʢʘʣʦ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʚ 

ʢʘʥʘʣʝ. 
ʕʪʦ ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ ʠʟ ʢʘʥʘʣʘ, ʥʦ ʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʩʧʘʨʝ-

ʥʠʷ ʚʦʜʳ ʠʟ ʢʘʥʘʣʘ. ʉʪʝʧʝʥʴ ʫʚʝʣʠʯʝʥʠʷ ʠʩʧʘʨʝʥʠʷ ʩ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʰʝ-
ʥʠʝʤ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʚʦʜʳ ʚ ʯʠʩʪʦʤ ʢʘʥʘʣʝ ʢ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʚʦʜʳ ʚ ʟʘʨʦʩʰʝʤ ʢʘʥʘʣʝ ʠ ʟʘʚʠʩʠʪ 

ʦʪ ʰʠʨʠʥʳ ʟʝʨʢʘʣʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʛʣʫʙʠʥʦʡ ʥʘʧʦʣʥʝʥʠʷ ʠ ʟʘʣʦʞʝʥʠʷ ʦʪʢʦʩʦʚ ʢʘʥʘʣʘ. ʊʘʢ, ʧʨʠ ʫʚʝʣʠ-

ʯʝʥʠʠ ʰʠʨʠʥʳ ʟʝʨʢʘʣʘ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʟʘʨʘʩʪʘʥʠʠ ʢʘʥʘʣʦʚ ʥʘ 10-30% ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠ-
ʯʝʥʠʶ ʧʦʪʝʨʠ ʥʘ ʠʩʧʘʨʝʥʠʝ ʜʦ 30%. ʆʜʥʘʢʦ, ʯʝʤ ʙʦʣʴʰʝ ʢʘʥʘʣ, ʪʝʤ ʤʝʥʴʰʝ ʚʣʠʷʥʠʝ ʥʘ ʥʝʛʦ ʦʢʘʟʳ-

ʚʘʝʪ ʬʘʢʪʦʨ ʟʘʨʘʩʪʘʥʠʷ ʛʠʜʨʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 
ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʣʠʮʦʚʘʥʥʳʭ ʢʘʥʘʣʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʪʘʢʞʝ ʟʘʨʘʩʪʘʶʪ ʧʦʛʨʫʞʝʥʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʚ ʥʠʭ ʚʦʟʨʘʩʪʘʝʪ ʚ 1,8-2,2 ʨʘʟʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠ-
ʞʝʥʠʶ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʥʘʣʘ ʚ 1,2-1,6 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʝʢʪʥʦʡ. 

ʆʩʥʦʚʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʦʙʣʠʮʦʚʘʥʥʳʭ ʢʘʥʘʣʘʭ ʷʚʣʷʶʪʩʷ ʚʦʜʦʨʦʩʣʠ.  
ʆʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʚʦʜʦʨʦʩʣʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʦʙʣʠʮʦʚʘʥʥʳʭ ʢʘʥʘʣʘʭ ʩ ʥʝʙʦʣʴʰʦʡ ʛʣʫʙʠʥʦʡ 

ʚ ʥʠʭ ʚʦʜʳ (ʜʦ 0,5-0,8 ʤ) ʠ ʤʘʣʦʡ ʩʢʦʨʦʩʪʴʶ ʪʝʯʝʥʠʷ (0,15-0,20 ʤ/ʩ). ʅʘ ʥʝʢʦʪʦʨʳʭ ʢʘʥʘʣʘʭ ʟʘ ʚʝʛʝʪʘ-
ʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʜʦ 300 ʪ ʙʠʦʤʘʩʩʳ ʥʘ 1ʢʤ ʢʘʥʘʣʘ. ʆʪʨʳʚʘʷʩʴ ʦʪ ʜʥʘ ʠ ʦʪʢʦʩʦʚ ʠ 

ʚʩʧʣʳʚʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʚʦʜʦʨʦʩʣʠ ʦʙʨʘʟʫʶʪ ʦʛʨʦʤʥʳʝ ʩʢʦʧʣʝʥʠʷ ʠ, ʢʨʦʤʝ ʩʥʠʞʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ 
ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʥʘʣʦʚ, ʩʦʟʜʘʶʪ ʧʦʤʝʭʠ ʠ ʫʛʨʦʟʫ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ, ʜʶʢʝʨʦʚ, 

ʧʝʨʝʛʦʨʘʞʠʚʘʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ʟʘʨʦʩʰʠʭ ʢʘʥʘʣʘʭ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʫʤʝʥʴ-

ʰʘʝʪʩʷ, ʘ ʛʣʫʙʠʥʘ ʥʘʧʦʣʥʝʥʠʷ ʢʘʥʘʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʝʨʴ ʚʦʜʳ ʥʘ 

ʬʠʣʴʪʨʘʮʠʶ ʠ ʠʩʧʘʨʝʥʠʝ, ʘ ʚ ʠʪʦʛʝ - ʥʝʜʦʜʘʯʫ ʚʦʜʳ ʧʦʪʨʝʙʠʪʝʣʷʤ. 
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ʢʘʢ ʦʩʥʦʚʥʦʝ ʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ, ʤʦʞʝʪ ʚʝʩʪʠʩʴ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʘ-

ʟʦʜʠʟʝʣʴʥʦʛʦ ʮʠʢʣʘ; ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ (ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʝ) ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʜʚʠʛʘʪʝʣʴ ʩ ʠʩʢʨʦ-

ʚʳʤ ʟʘʞʠʛʘʥʠʝʤ. 
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Annotation 

The article analyzes the ways of converting diesel engines to run on gas fuel. It is shown that the re-

equipment of a diesel engine, in which natural gas is used as the main motor fuel, can be carried out in two 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʢʘʯʝʩʪʚʝ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʜʠʟʝʣʷʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʩʠʣʝ-

ʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʧʦ ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʙʨʦʩʦʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ (ʆɻ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠ-

ʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʠʩʢʝ ʥʦʚʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ ʜʠʟʝʣʴʥʦʤʫ ʪʦʧʣʠʚʫ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʪʦʧʣʠʚʘ 

ʚʳʛʦʜʥʝʝ ʚʩʝʛʦ ʧʦʜʭʦʜʠʪ ʧʨʠʨʦʜʥʳʡ ʛʘʟ [1-10]. ʆʜʥʘʢʦ ʜʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝ-

ʣʷʭ ʙʝʟ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʇʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʦʩʥʦʚʥʦʝ ʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ, ʤʦʞʝʪ ʚʝʩʪʠʩʴ ʧʦ ʜʚʫʤ ʦʩʥʦʚ-

ʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʘʟʦʜʠʟʝʣʴʥʦʛʦ ʮʠʢʣʘ; ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ (ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʝ) ʜʠ-

ʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʜʚʠʛʘʪʝʣʴ ʩ ʠʩʢʨʦʚʳʤ ʟʘʞʠʛʘʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʘ ʧʦʣʥʘʷ 

(ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʜʠʟʝʣʴʥʦʤʫ ʜʚʠʛʘʪʝʣʶ) ʠʣʠ ʯʘʩʪʠʯʥʘʷ (ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙ-

ʨʘʪʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʜʠʟʝʣʴʥʦʤʫ ʜʚʠʛʘʪʝʣʶ) ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʥʝʛʦ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʘʟʦʜʠʟʝʣʴʥʦʛʦ ʮʠʢʣʘ. ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʟʦʜʠʟʝʣʴʥʦʛʦ 

ʮʠʢʣʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʩʢʨʦʚʳʤ ʛʘʟʦʚʳʤ ʜʚʠʛʘʪʝʣʷʤ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʦʨʦʥʘ ʚʦʧʨʦʩʘ, ʧʦ-

ʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ ʦʩʥʘʱʘʝʪʩʷ ʪʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʦʧʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫ-

ʨʦʡ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʜʘʯʠ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚʘ. ʆʩʦʙʝʥʥʦʩʪʴ ʛʘʟʦʜʠʟʝʣʴʥʦʛʦ ʮʠʢʣʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ ʛʘʟʘ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ ʜʠʟʝʣʴ-

ʥʦʛʦ ʪʦʧʣʠʚʘ, ʘ ʧʦʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʮʠʣʠʥʜʨʝ ʜʚʠʛʘʪʝʣʷ ʚ ʢʦʥʮʝ ʪʘʢʪʘ ʩʞʘʪʠʷ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ, ʪʦ ʜʣʷ ʝʝ ʥʘʜʝʞʥʦʛʦ ʚʦʟʛʦʨʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʧʨʳʩʢʠʚʘʪʴ ʚ 

ʮʠʣʠʥʜʨʳ ʜʚʠʛʘʪʝʣʷ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʜʦʟʫè ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ.  

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʛʘʟʦʜʠʟʝʣʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʪʨʫʜʦʩʧʦʩʦʙʥʳ ʢʘʢ ʧʦ ʜʠʟʝʣʴʥʦʤʫ 

ʮʠʢʣʫ (ʪʦʣʴʢʦ ʥʘ ʜʠʟʝʣʴʥʦʤ ʪʦʧʣʠʚʝ), ʪʘʢ ʠ ʧʦ ʛʘʟʦʜʠʟʝʣʴʥʦʤʫ ʮʠʢʣʫ (ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ ʠ ʜʠʟʝʣʴʥʦʤ 

ʪʦʧʣʠʚʝ) ʙʝʟ ʧʦʪʝʨʠ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʜʦʟʳ ʜʠʟʝʣʴʥʦʛʦ 

ʪʦʧʣʠʚʘ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 5 ï 7% ʜʦ 30% ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ 

ʮʠʣʠʥʜʨʝ ʛʘʟʦʜʠʟʝʣʷ, ʜʦʩʪʘʪʦʯʥʦ 5 ï 7% ʚʝʣʠʯʠʥ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʜʦʟʳ ʥʘ ʚʩʝʭ ʩʢʦʨʦʩʪʥʳʭ ʠ ʧʦʛʨʫ-

ʟʦʯʥʳʭ ʨʝʞʠʤʘʭ.  

ʆʜʥʘʢʦ ʜʦʩʪʠʯʴ ʪʘʢʠʭ ʟʥʘʯʝʥʠʡ, ʥʝ ʠʟʤʝʥʷʷ ʢʦʥʩʪʨʫʢʮʠʠ ʪʦʧʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʳ (ʊɸ), ʥʝʚʦʟ-

ʤʦʞʥʦ. ɽʩʣʠ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʊɸ ʚʥʝʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ (ʫʤʝʥʴʰʠʪʴ ʜʠʘʤʝʪʨ ʠ/ʠʣʠ ʭʦʜ 

ʧʣʫʥʞʝʨʦʚ ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʊʅɺɼ), ʧʣʦʱʘʜʴ ʧʨʦʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ ʬʦʨʩʫʥʦʢ 

ʠ/ʠʣʠ ʠʭ ʯʠʩʣʦ), ʪʦ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʛʘʟʦʜʠʟʝʣʴ ʧʨʠ ʨʘʙʦʪʝ ʧʦ ʜʠʟʝʣʴʥʦʤʫ ʮʠʢʣʫ ʧʦʪʝʨʷʝʪ ʜʦ 

20 ï 40% ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʛʘʟʦʜʠʟʝʣʷʭ çʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʜʦ-

ʟʘè ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 15 ï 20% ʜʦ 25 ï 30%. ʊʘʢʠʝ ʟʥʘʯʝʥʠʷ ʥʝ ʪʨʝʙʫʶʪ ʚʥʝʩʝʥʠʷ ʠʟ-

ʤʝʥʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʇɸ. ɸ ʨʝʛʫʣʠʨʦʚʢʘ ʊɸ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ çʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʜʦʟʳè ʥʝ 
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ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʨʦʧʫʩʢʦʚ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʩʝʢʮʠʷʤʠ ʊʅɺɼ ʠ 

ʫʭʫʜʰʠʪʴ ʦʭʣʘʞʜʝʥʠʝ ʨʘʩʧʳʣʠʪʝʣʝʡ ʬʦʨʩʫʥʦʢ.  

ʇʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ (ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʝ) ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʜʚʠʛʘʪʝʣʴ ʩ ʠʩʢʨʦʚʳʤ ʟʘʞʠʛʘʥʠ-

ʝʤ. ʇʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ ʜʠʟʝʣʷ ʚ ʜʚʠʛʘʪʝʣʴ ʩ ʠʩʢʨʦʚʳʤ ʟʘʞʠʛʘʥʠʝʤ ʤʦʞʝʪ ʠʜʪʠ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʥʘ-

ʧʨʘʚʣʝʥʠʷʤ:  

ï ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʝ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʜʚʠʛʘʪʝʣʴ ʩ ʠʩʢʨʦʚʳʤ ʟʘʞʠʛʘʥʠʝʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʭʦʜʘ ʚ ʜʠʟʝʣʴʥʳʡ ʮʠʢʣ;  

ï ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʝ ʜʠʟʝʣʷ ʚ ʜʚʠʛʘʪʝʣʴ ʩ ʠʩʢʨʦʚʳʤ ʟʘʞʠʛʘʥʠʝʤ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʪʥʦʛʦ ʧʝ-

ʨʝʭʦʜʘ ʚ ʜʠʟʝʣʴʥʳʡ ʮʠʢʣ.  

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʝʨʚʦʛʦ ʩʧʦʩʦʙʘ ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʷ ʜʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ ʧʦʜʣʝʞʠʪ ʩʣʝʜʫʶʱʝʡ 

ʜʦʨʘʙʦʪʢʝ: 

ï ʜʦʜʝʣʳʚʘʶʪʩʷ ʦʪʚʝʨʩʪʠʷ ʧʦʜ ʫʩʪʘʥʦʚʢʫ ʪʦʧʣʠʚʥʳʭ ʬʦʨʩʫʥʦʢ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʩʚʝʯʝʡ ʟʘʞʠʛʘ-

ʥʠʷ;  

ï ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʤʦʜʝʨʥʠʟʠʨʫʝʪʩʷ ʊʅɺɼ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʚʘʣ ʧʨʠʚʦʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ-

ʩʷ ʧʨʝʨʳʚʘʪʝʣʴ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʩʠʩʪʝʤʳ ʟʘʞʠʛʘʥʠʷ;  

ï ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʛʘʟʦʚʘʷ ʊɸ ʠ ʩʨʝʜʩʪʚʘ ʨʝʛʫʣʠʨʦʚʢʠ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ; ï ʩʥʠʞʘʝʪʩʷ ʩʪʝ-

ʧʝʥʴ ʩʞʘʪʠʷ ʜʦ 10 ï 12 ʝʜʠʥʠʮ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʧʨʦʩʪʘʚʢʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʣʱʠʥʳ.  

ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʩʛʦʨʘʶʱʝʡ ʢʘʤʝʨʳ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʢʦʥʚʝʨʪʠʨʦ-

ʚʘʥʠʷ ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ ʜʣʷ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪʘʭ, ʧʨʠ ʵʪʦʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʜʠʟʝʣʴʥʦʤʫ ʮʠʢʣʫ.  

ʅʝʜʦʩʪʘʪʦʢ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʫʭ ʪʦʧʣʠʚʥʳʭ 

ʩʠʩʪʝʤ (ʛʘʟʦʚʦʡ ʠ ʜʠʟʝʣʴʥʦʡ).  

ʂʦʥʚʝʨʪʠʨʦʚʘʥʠʝ ʜʠʟʝʣʷ ʚ ʜʚʠʛʘʪʝʣʴ ʩ ʠʩʢʨʦʚʳʤ ʟʘʞʠʛʘʥʠʝʤ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʪʥʦʛʦ ʧʝʨʝ-

ʭʦʜʘ ʢ ʜʠʟʝʣʴʥʦʤʫ ʮʠʢʣʫ ï ʯʠʩʪʦ ʛʘʟʦʚʳʡ ʜʚʠʛʘʪʝʣʴ.  

ʇʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʜʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʥʦʤ ʜʝʤʦʥʪʘʞʝ 

ʜʠʟʝʣʴʥʦʡ ʊɸ ʠ ʛʣʫʙʦʢʦʤ ʠʟʤʝʥʝʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ. ʀʟʤʝʥʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ:  

ï ʩʥʠʞʘʝʪʩʷ ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ ʜʦ 10 ï 12 ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ. ʋʚʝʣʠʯʝʥʠʝ 

ʵʪʦʛʦ ʦʙʲʝʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦʨʘʙʦʪʢʦʡ ʜʥʠʱʘ ʧʦʨʰʥʷ ʠ ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤʳ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ;  

ï ʜʦʜʝʣʳʚʘʶʪʩʷ ʦʪʚʝʨʩʪʠʷ ʪʦʧʣʠʚʥʳʭ ʬʦʨʩʫʥʦʢ ʧʦʜ ʫʩʪʘʥʦʚʢʫ ʩʚʝʯʝʡ ʟʘʞʠʛʘʥʠʷ ʚ ʛʦʣʦʚʢʘʭ 

ʮʠʣʠʥʜʨʦʚ;  

ï ʚʤʝʩʪʦ ʊʅɺɼ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʝʨʳʚʘʪʝʣʴ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʠʣʠ ʜʘʪʯʠʢ ʤʦʤʝʥʪʘ ʠʩʢʨʦʦʙʨʘ-

ʟʦʚʘʥʠʷ;  

ï ʜʦʨʘʙʘʪʳʚʘʶʪʩʷ ʛʦʣʦʚʢʠ ʮʠʣʠʥʜʨʦʚ, ʘ ʠʤʝʥʥʦ ʦʪʚʝʨʩʪʠʷ ʧʦʜ ʨʘʟʤʝʱʝʥʠʝ ʢʦʨʧʫʩʦʚ ʪʦʧʣʠʚ-

ʥʳʭ ʬʦʨʩʫʥʦʢ; ʚ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʛʦʣʦʚʢʝ ʚ ʜʦʨʘʙʦʪʘʥʥʳʝ ʦʪʚʝʨʩʪʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʚʝʯʠ ʟʘ-

ʞʠʛʘʥʠʷ;  

ï ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʤʦʱʥʦʩʪʠ ʛʘʟʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʨʦʩʩʝʣʴʥʳʡ ʫʟʝʣ ʠ ʢʘʯʝʩʪʚʝʥ-

ʥʦʝ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʝ; 

ï ʚʤʝʩʪʦ ʊʅɺɼ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʝʨʳʚʘʪʝʣʴ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʠʣʠ ʜʘʪʯʠʢ ʤʦʤʝʥʪʘ ʠʩʢʨʦʦʙʨʘ-

ʟʦʚʘʥʠʷ; 

ï ʜʝʤʦʥʪʠʨʫʝʪʩʷ ʜʠʟʝʣʴʥʘʷ ʇɸ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʛʘʟʦʚʘʷ ʊɸ. ʇʨʠ ʵʪʦʤ ʊɸ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ 

ʥʠʞʝ ʪʨʝʪʴʝʛʦ ʠʣʠ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ; 

ï ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤ ʧʨʦʮʝʩʩʦʤ ʛʘʟʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ.   

ʂʘʢ ʧʨʘʚʠʣʦ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʧʪʠʤʠʟʠʨʫʝʪ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ ʠ ʢʦʨʨʝʢʮʠʶ ʩʦ-

ʩʪʘʚʘ ʪʦʧʣʠʚʥʦʡ ʩʤʝʩʠ ʧʦ ʜʘʥʥʳʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʜʘʪʯʠʢʘ ʢʠʩʣʦʨʦʜʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʚʳʧʫʩʢ-

ʥʦʡ ʪʨʫʙʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʝʨʝʜ ʧʦʩʣʝʜʥʠʤʠ ʷʚ-

ʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʪʦʨʥʳʭ ʩʚʦʡʩʪʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʙʦ-

ʯʝʛʦ ʧʨʦʮʝʩʩʘ. 
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Annotation 

The article presents the results of an environmental justification for the prospects of using natural gas 

as a fuel for an engine. It is shown that the use of natural gas in internal combustion engines can differ in dif-

ferent ways of mixture formation (external and internal) and the method of ignition of the working mixture 

(with spark, prechamber-torch ignition and from the inflammatory dose of diesel fuel). 

Key words: engine, diesel fuel, natural gas, exhaust gases, nitrogen oxide, ecology. 

 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ɼɺʉ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ 

(ʚʥʝʰʥʝʝ ʠ ʚʥʫʪʨʝʥʥʝʝ) ʠ ʤʝʪʦʜʦʤ ʟʘʞʠʛʘʥʠʷ ʨʘʙʦʯʝʡ ʩʤʝʩʠ (ʩ ʠʩʢʨʦʚʳʤ, ʬʦʨʢʘʤʝʨʥʦ-ʬʘʢʝʣʴʥʳʤ 

ʟʘʞʠʛʘʥʠʝʤ ʠ ʦʪ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʜʦʟʳ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ) [1-5]. 

ɻʘʟʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʩ ʥʘʨʫʞʥʳʤ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʝʤ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʥʘ-

ʨʫʞʥʦʛʦ ʩʤʝʩʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʛʘʟʦʚʦʟʜʫʰʥʦʛʦ ʩʤʝʩʠʪʝʣʷ ʠ ʜʦʟʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɻʘʟʦʚʦʟ-

ʜʫʰʥʳʡ ʩʤʝʩʠʪʝʣʴ ʩʦʛʣʘʩʦʚʳʚʘʝʪʩʷ ʩ ʛʘʟʦʚʳʤ ʨʝʜʫʢʪʦʨʦʤ ʠ ʨʘʩʭʦʜʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʚʠʛʘʪʝ-

ʣʷ [5-10]. 

ɹʦʣʝʝ ʩʣʦʞʥʳʤʠ ʫʟʣʘʤʠ ʛʘʟʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ʷʚʣʷʶʪʩʷ ʛʘʟʦʚʳʝ ʨʝʜʫʢʪʦʨʳ. ʆʥʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ 

ʢʣʘʩʩʘ: ʚʳʩʦʢʦʝ ʠ ʥʠʟʢʦʝ ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʧʠʪʘʥʠʷ ʩʦ ʩʞʘʪʳʤ ʧʨʠʨʦʜʥʳʤ 

ʛʘʟʦʤ. ɺ ʨʝʜʫʢʪʦʨʘʭ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʩʦʩʪʘʚʣʷʝʪ 20-25 ʄʇʘ ʠ ʩʥʠʞʘʝʪʩʷ ʜʦ ʜʘʚʣʝʥʠʷ 

1 ʄʇʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʛʘʟ ʧʦʜʘʝʪʩʷ ʜʘʣʴʰʝ ʥʘ ʚʭʦʜ ʨʝʜʫʢʪʦʨʘ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʈʝʜʫʢʪʦʨʳ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʜʚʫʭ- ʠʣʠ ʪʨʝʭʩʪʫʧʝʥʯʘʪʳʝ 

ʨʝʛʫʣʷʪʦʨʳ ʜʘʚʣʝʥʠʷ ʤʝʤʙʨʘʥʥʦ-ʨʳʯʘʞʥʦʛʦ ʪʠʧʘ. ʆʥʠ ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

ï ʩʥʠʞʘʶʪ ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʨʝʜʫʢʪʦʨʘ ʜʦ ʥʝʤʥʦʛʦ ʠʟʙʳʪʦʯʥʦʛʦ ʟʥʘʯʝʥʠʷ 20-1000 ʇʘ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʥʘ ʧʝʨʝʭʦʜʥʳʭ ʨʝ-

ʞʠʤʘʭ; 

ï ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʡ ʨʘʩʭʦʜ ʛʘʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ; 

ï ʧʝʨʝʢʨʳʚʘʶʪ ʧʦʜʘʯʫ ʛʘʟʘ ʧʨʠ ʦʩʪʘʥʦʚʢʝ ʜʚʠʛʘʪʝʣʷ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʚʥʝʰʥʝʛʦ ʩʤʝʩʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʛʘʟʦʚʦʟʜʫʰʥʦʛʦ ʩʤʝʩʠʪʝʣʷ ʷʚʣʷʝʪʩʷ ʥʝʨʘʚʥʦ-

ʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʘʟʘ ʧʦ ʮʠʣʠʥʜʨʘʤ ʜʚʠʛʘʪʝʣʷ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʝʨʝʭʦʜʥʳʭ ʨʝʞʠʤʦʚ. ʇʦʵʪʦʤʫ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʜʣʷ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʣʦ-

ʢʘʣʴʥʦʡ ʧʦʜʘʯʠ ʛʘʟʘ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʬʦʨʩʫʥʦʢ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ɺʝʣʠʯʠʥʘ 

ʧʦʜʘʯʠ ʛʘʟʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʧʨʳʩʢʘ ʠ ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʧʝʨʝʜ ʨʘʩʧʳʣʠʪʝʣʷʤʠ 

ʬʦʨʩʫʥʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ, ʜʘʚʣʝʥʠʷ ʚʦ ʚʧʫʩʢʥʦʤ ʢʦʣʣʝʢʪʦʨʝ ʠ ʧʦʣʦʞʝʥʠʷ ʧʝʜʘʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʡ. ɺ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʚʤʝʩʪʦ ʛʘʟʦʚʦʛʦ ʨʝʜʫʢʪʦʨʘ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ 

ʛʘʟʦʚʳʡ ʨʝʜʫʢʪʦʨ ʩʨʝʜʥʝʛʦ ʜʘʚʣʝʥʠʷ, ʠʟ ʢʦʪʦʨʦʛʦ ʛʘʟ ʧʦʩʪʫʧʘʝʪ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʜʦʟʘʪʦʨʳ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ 0,07-0,2 ʄʇʘ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʙʣʦʢʘ ʫʧʨʘʚʣʝ-

ʥʠʷ. 

ɻʘʟʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʩ ʠʩʢʨʦʚʳʤ ʟʘʞʠʛʘʥʠʝʤ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʩʯʠʪʘʝʪʩʷ ʠʩʢʨʦʚʦʝ ʟʘʞʠʛʘʥʠʝ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʞʠʛʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʲʝʤ, ʧʨʠʣʝʛʘʶʱʠʡ ʢ ʤʝʞʵʣʝʢʪʨʦʜʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ 

ʩʚʝʯʠ ʟʘʞʠʛʘʥʠʷ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʵʥʝʨʛʠʷ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʟʘʞʠʛʘʥʠʷ (ʵʥʝʨʛʠʷ 

ʠʩʢʨʳ) ʛʘʟʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʜʣʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘ-

ʪʫʨʦʡ ʟʘʞʠʛʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ (650-700Áʉ), ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʜʣʷ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ (320-

380Áʉ). 

ʅʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ (Ŭ) ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,0-1,5. ɹʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʥʠʤ ʥʘʛʨʫʟʢʘʤ, ʘ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘ-

ʛʨʫʟʢʠ Ŭ = 1,0 [1-5]. 

ɺʣʠʷʥʠʝ ʩʪʝʧʝʥʠ ʩʞʘʪʠʷ ŭ ʥʘ ʧʨʦʪʝʢʘʥʠʝ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʦʯʝʥʴ ʚʘʞ-

ʥʦ, ʪʘʢ ʢʘʢ ʦʥʠ ʨʘʙʦʪʘʶʪ ʧʨʠ ʚʳʩʦʢʠʭ ŭ. ʇʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʩʪʝʧʝʥʠ ʩʞʘʪʠʷ ʚʦʟʨʘʩʪʘʝʪ ʠʥʜʠʢʘʪʦʨʥʳʡ 

ʂʇɼ, ʥʦ ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʜʝʪʦʥʘʮʠʦʥʥʦʛʦ ʩʛʦʨʘʥʠʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʦʛʨʘʥʠʯʠ-

ʚʘʶʪʩʷ ŭ. ʇʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʩʪʝʧʝʥʠ ʩʞʘʪʠʷ ʚʦʟʨʘʩʪʘʝʪ ʠʥʜʠʢʘʪʦʨʥʳʡ ʂʇɼ, ʥʦ ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ 

ʜʝʪʦʥʘʮʠʦʥʥʦʛʦ ʩʛʦʨʘʥʠʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ŭ = 12. 

ɻʘʟʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʩ ʬʦʨʢʘʤʝʨʥʦ-ʬʘʢʝʣʴʥʳʤ ʟʘʞʠʛʘʥʠʝʤ. ɺ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʷʭ ʩ ʬʦʨʢʘʤʝʨʥʦ-

ʬʘʢʝʣʴʥʳʤ ʟʘʞʠʛʘʥʠʝʤ ʬʦʨʢʘʤʝʨʘ ʩ ʦʙʲʝʤʦʤ å 4% ʦʪ ʦʙʲʝʤʘ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ ʫʩʪʨʘʠʚʘʝʪʩʷ ʚ ʛʦʣʦʚ-

ʢʝ ʮʠʣʠʥʜʨʦʚ. ɺ ʬʦʨʢʘʤʝʨʝ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʣʝʛʢʦʛʦ ʟʘʞʠʛʘʥʠʷ, ʘ ʜʘʣʴʰʝ ʬʘʢʝʣ ʠʟ ʬʦʨʢʘʤʝʨʳ 

ʧʨʦʥʠʟʳʚʘʝʪ ʦʩʥʦʚʥʫʶ ʢʘʤʝʨʫ ʩʦ ʩʢʦʨʦʩʪʴʶ 200-400 ʤ/ʩ, ʪʦ ʝʩʪʴ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ 

ʩʢʦʨʦʩʪʠ ʬʨʦʥʪʘ ʧʣʘʤʝʥʠ. ʆʧʳʪʳ ʜʚʠʛʘʪʝʣʝʡ ʩ ʬʦʨʢʘʤʝʨʥʦ-ʬʘʢʝʣʴʥʳʤ ʟʘʞʠʛʘʥʠʝʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʥʘ ʙʦʣʝʝ ʙʝʜʥʳʭ ʩʤʝʩʷʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʠʭ 

ʜʚʠʛʘʪʝʣʝʡ. ʕʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʛʘʟʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠʟ-ʟʘ ʜʚʫʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚʘ. 
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ɺʦ-ʧʝʨʚʳʭ, ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʧʨʝʜʝʣʘʤ ʜʦʧʫʩʪʠʤʦʛʦ ʟʘʞʠʛʘʥʠʷ. ɽʩʣʠ ʛʨʘʥʠʮʳ ʧʨʠ ʬʘ-

ʢʝʣʴʥʦʤ ʟʘʞʠʛʘʥʠʠ ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʜʣʷ ʙʝʥʟʠʥʘ ʩ =1,2 - 1,25 ʜʦ =1,7 - 1,8, ʪʦ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʩ 

=1,7 - 1,8 ʜʦ Ŭ > 3. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʬʦʨʢʘʤʝʨʥʦ-ʬʘʢʝʣʴʥʦʤ ʟʘʞʠʛʘʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʦʡ ʙʦ-

ʣʝʝ ʵʬʬʝʢʪʠʚʥʘʷ ʯʠʩʪʦ ʢʘʯʝʩʪʚʝʥʥʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʚʳʛʦʜʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚʘ ʭʦʨʦʰʦ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʚʦʟʜʫʭʦʤ. 

ɻʘʟʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʩ ʟʘʞʠʛʘʥʠʝʤ ʦʪ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʜʦʟʳ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ʊʘʢʠʝ ʜʚʠʛʘʪʝʣʠ 

ʥʘʟʳʚʘʶʪʩʷ ʛʘʟʦʜʠʟʝʣʷʤʠ. ʇʦ ʦʩʥʦʚʥʦʤʫ ʧʨʠʟʥʘʢʫ ï ʩʧʦʩʦʙʫ ʟʘʞʠʛʘʥʠʷ ï ʛʘʟʦʜʠʟʝʣʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʜʚʠʛʘʪʝʣʷʤ ʩ ʚʳʥʫʞʜʝʥʥʳʤ ʟʘʞʠʛʘʥʠʝʤ, ʢʘʢ ʠ ʜʚʠʛʘʪʝʣʠ ʩ ʟʘʞʠʛʘʥʠʝʤ ʦʪ ʠʩʢʨʳ, ʦʜʥʘʢʦ ʨʘʙʦʯʠʡ 

ʧʨʦʮʝʩʩ ʛʘʟʦʜʠʟʝʣʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʜʚʠʛʘʪʝʣʝʡ ʩ ʠʩʢʨʦʚʳʤ ʟʘʞʠʛʘʥʠ-

ʝʤ. 

ɺ ʛʘʟʦʜʠʟʝʣʝ ʤʦʱʥʦʩʪʴ ʠʩʪʦʯʥʠʢʘ ʟʘʞʠʛʘʥʠʷ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʜʚʠʛʘʪʝʣʷʭ ʩ ʠʩʢʨʦʚʳʤ ʟʘʞʠʛʘʥʠ-

ʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʙʦʯʘʷ ʩʤʝʩʴ ʚʦʩʧʣʘʤʝʥʷʝʪʩʷ ʥʝ ʚ ʦʜʥʦʡ ʪʦʯʢʝ, ʘ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʇʦʵʪʦʤʫ ʫ ʛʘʟʦʜʠʟʝʣʝʡ ʧʨʝʜʝʣʳ ʚʦʟʤʦʞʥʦʛʦ ʦʙʝʜʥʝʥʠʷ ʨʘʙʦʯʝʡ ʩʤʝʩʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʶʪʩʷ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ Ŭ=5 - 7 ʠ ʙʦʣʝʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʠʪʴ ʚ ʛʘʟʦʜʠʟʝ-

ʣʷʭ ʨʝʛʫʣʠʨʦʚʢʫ ʤʦʱʥʦʩʪʠ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ, ʪʦ ʝʩʪʴ ʧʦʜʘʯʝʡ ʛʘʟʘ. 

ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʧʦʜʘʯʠ ʛʘʟʘ ʧʨʦʠʩʭʦʜʠʪ ʦʙʝʜʥʝʥʠʝ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʥʠʞʝʥʠʝ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. ʆʜʥʘʢʦ, ʦʙʝʜʥʝʥʠʝ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʫʭʫʜʰʘʝʪ ʵʢʦʥʦʤʠʯʥʦʩʪʴ 

ʜʚʠʛʘʪʝʣʷ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʩʛʦʨʝʚʰʝʛʦ ʤʝʪʘʥʘ ʉʅ4. 

ʕʬʬʝʢʪʠʚʥʳʤ ʧʨʝʜʝʣʦʤ ʦʙʝʜʥʝʥʠʷ ʨʘʙʦʯʝʡ ʩʤʝʩʠ ʚ ʛʘʟʦʜʠʟʝʣʷʭ ʦʧʨʝʜʝʣʷʶʪ Ŭ = 2,0. 

ʋʯʠʪrʚʘʷ ʵʪʦ, ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʨʝʛʫʣʠʨʦʚʢʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘ-

ʪʝʣʷ ʨʝʛʫʣʠʨʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʧʦʜʘʯʠ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʜʚʠʛʘʪʝʣʷ. ʅʦ ʧʨʠ ʪʘʢʦʡ ʨʝʛʫʣʠʨʦʚʢʝ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʘʤʦʚʦʟʛʦʨʘʥʠʝ ʞʠʜʢʦʛʦ ʛʦʨʶʯʝʛʦ ʪʦʧʣʠʚʘ ʧʨʠ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ, ʧʦʵʪʦʤʫ ʚ ʛʘ-

ʟʦʜʠʟʝʣʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʠʪʴ ʩʤʝʰʘʥʥʫʶ ʨʝʛʫʣʠʨʦʚʢʫ: ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʧʨʠ ʙʦʣʴʰʠʭ ʠ ʩʨʝʜ-

ʥʠʭ ʥʘʛʨʫʟʢʘʭ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʦʜʥʦ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʧʨʠ ʥʘʛʨʫʟʢʘʭ ʤʝʥʴʰʠʭ 25 - 10% ʦʪ ʥʦʤʠʥʘʣʴ-

ʥʦʛʦ ʠ ʚ ʨʝʞʠʤʝ ʭʦʣʦʩʪʦʛʦ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʛʘʟʦʜʠʟʝʣʝʡ ʝʩʪʴ ʥʘʣʠʯʠʝ ʜʚʫʭ ʩʠʩʪʝʤ ʧʠʪʘʥʠʷ ʠ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ (ʵʣʝʢʪʨʦʥʥʳʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʨʝʛʫʣʷʪʦʨʳ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ 

ʙʣʦʢʠ ʫʧʨʘʚʣʝʥʠʷ). 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʛʦʨʘʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʠʟʝʣʷ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʛʦʨʝʥʠʝ ʧʨʝʜʚʘ-
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ʦʥʥʦʤ ʬʨʦʥʪʝ ʧʣʘʤʝʥʠ. 
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ENVIRONMENTAL  PROBLEMS OF OPERATION  OF INTERNAL  COMBUSTION  ENGINES 

 

Shekikhacheva L.Z. ; 

Associate Professor of the Department of Land Management and Real Estate Expertise,  

Candidate of Agricultural Sciences, Associate Professor 

Candidate of Agricultural Sciences, Associate Professor of the Department of Environmental Engineering 

Federal State Budgetary Educational Institution of Higher Education  

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia; 

e-mail: sh-ludmila-z@mail.ru 

 

Annotation 

The article analyzes the environmental problems of operation of internal combustion engines. It is 

shown that a characteristic feature of a diesel engine is the periodic combustion of preliminarily unmixed 

fuel and oxidizer. This circumstance determines the presence of homophasic and diffusion types of combus-

tion: the first is determined by the combustion of the mixture formed during the inflammation delay period, 

the second is determined by the combustion of the remaining amount of fuel in the diffusion flame front. 

Key words: engine, diesel fuel, operation, exhaust gases, nitrogen oxide, ecology. 

 

ɺ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ (ʆɻ) ʪʝʧʣʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʥʘʧʨʠʤʝʨ, ʚ ʜʚʠʛʘʪʝʣʷʭ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ɼɺʉ) ʠʭ ʦʢʦʣʦ 280. ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨ-

ʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʩʚʦʡʩʪʚʘʤ ʦʥʠ ʜʝʣʷʪʩʷ ʥʘ ʩʝʤʴ 

ʛʨʫʧʧ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ï ʥʝʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ: ʘʟʦʪ N2, ʢʠʩʣʦʨʦʜ O2, ʚʦʜʦʨʦʜ ʅ2, ʚʦʜʷʥʦʡ ʧʘʨ ʅ2O, ʘ 

ʪʘʢʞʝ ʜʠʦʢʩʠʜ ʉO2. ʆʙʲʝʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʉO2 ʚ ʘʪʤʦʩʬʝʨʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 1Ŀ10
-4
%, ʥʦ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʪʝʧʣʦʚʦʤ ʙʘʣʘʥʩʝ ʟʝʤʥʦʛʦ ʰʘʨʘ. ʅʘʭʦʜʷʱʠʝʩʷ ʚ ʘʪʤʦʩʬʝʨʝ ʚʦʜʷʥʳʝ ʧʘʨʳ ʠ ʉʆ2 ʧʦʛʣʦʱʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ɿʝʤʣʠ. ɽʩʣʠ ʵʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ, ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 

ʧʣʘʥʝʪʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʘʩʴ. 

ɺʪʦʨʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʝʪ ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ʉʆ (ʫʛʘʨʥʳʡ ʛʘʟ) ï ʵʪʦ ʙʝʩʮʚʝʪʥʳʡ ʛʘʟ ʙʝʟ ʚʢʫʩʘ ʠ 

ʟʘʧʘʭʘ, ʣʝʛʯʝ ʚʦʟʜʫʭʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʨʘʩʪʚʦʨʠʤʳʡ ʚ ʚʦʜʝ. ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ ʦʙʨʘʟʫʝʪʩʷ ʚ ʪʝʧʣʦʚʳʭ 
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ʜʚʠʛʘʪʝʣʷʭ ʧʨʠ ʩʛʦʨʘʥʠʠ ʪʦʧʣʠʚʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʩ ʥʝʢʦʪʦʨʦʡ ʥʝʭʚʘʪʢʦʡ ʢʠʩʣʦʨʦʜʘ ʠʣʠ ʚʩʣʝʜʩʪ-

ʚʠʝ ʜʠʩʩʦʮʠʘʮʠʠ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʇʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʩʛʦʨʘʥʠʠ ʠ ʨʘʩ-

ʰʠʨʝʥʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʢʠʩʣʦʨʦʜʘ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʛʦʨʝʥʠʝ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ. ɺʨʝʜʥʦʝ ʜʝʡʩʪʚʠʝ ʦʢ-

ʩʠʜʘ ʫʛʣʝʨʦʜʘ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢʨʘʩʥʳʝ ʢʨʦʚʷʥʳʝ ʰʘʨʠʢʠ (ʵʨʠʪʨʦʮʠʪʳ) ʧʦ-

ʛʣʦʱʘʶʪ ʉʆ ʠ ʪʝʨʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʛʘʟʦʦʙʤʝʥʝ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʢʠʩʣʦʨʦʜʥʦʤʫ ʛʦʣʦʜʘ-

ʥʠʶ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʦʪʢʣʦʥʝʥʠʷʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ. 

ʆʙʲʝʤʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʝ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ: 0,1Ŀ10
-3
% ï ʙʝʟʚʨʝʜʥʦ; 0,1Ŀ10

-2
% ï ʭʨʦʥʠʯʝʩʢʦʝ ʦʪʨʘʚʣʝʥʠʝ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʝ-

ʙʳʚʘʥʠʠ; 5Ŀ10
-2
% ï ʩʣʘʙʦʝ ʦʪʨʘʚʣʝʥʠʝ ʯʝʨʝʟ 1 ʯʘʩ; 1,0% ï ʧʦʪʝʨʷ ʩʦʟʥʘʥʠʷ ʠʟ-ʟʘ ʥʝʩʢʦʣʴʢʠʭ ʜʳʭʘʥʠʡ. 

ɺ ʪʨʝʪʴʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʦʢʩʠʜʳ ʘʟʦʪʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʢʩʠʜ ʠ ʜʠʦʢʩʠʜ. ʆʢʩʠʜ ʘʟʦʪʘ Nʆ ï 

ʙʝʩʮʚʝʪʥʳʡ ʛʘʟ, ʜʠʦʢʩʠʜ Nʆ2 ï ʛʘʟ ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʟʘʧʘʭʦʤ, ʪʷʞʝʣʝʝ ʚʦʟʜʫʭʘ. 

ʆʢʩʠʜʳ ʘʟʦʪʘ ʚ ɺɻ ʜʚʠʛʘʪʝʣʝʡ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʦʜʥʠʤ ʠʟ ʪʨʝʭ ʩʧʦʩʦʙʦʚ: ʪʝʨʤʠʯʝʩʢʠʤ, ʪʦʧʣʠʚ-

ʥʳʤ (ʧʨʠ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʘʟʦʪʘ ʚ ʪʦʧʣʠʚʝ), ʙʳʩʪʨʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʩʯʠʪʘ-

ʶʪ ʪʝʨʤʠʯʝʩʢʠʡ. ʆʢʩʠʜ ʘʟʦʪʘ Nʆ ʦʙʨʘʟʫʝʪʩʷ ʚ ʜʚʠʛʘʪʝʣʝ ʠʟ-ʟʘ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʮʠʣʠʥʜʨʝ ʚʦ 

ʚʨʝʤʷ ʩʛʦʨʘʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʛʘʟʦʚ ʚ ʨʝʘʢʮʠ-

ʦʥʥʳʭ ʟʦʥʘʭ (ʦʩʦʙʝʥʥʦ ʚ ʜʚʫʭʪʘʢʪʥʳʭ ɼɺʉ). ʏʘʩʪʴ Nʆ ʦʢʠʩʣʷʝʪʩʷ ʜʦ NO2. ʆʢʠʩʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 

ʚʳʧʫʩʢʥʦʡ ʩʠʩʪʝʤʝ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʥʘʣʠʯʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʧʨʦʜʫʢʪʘʭ ʩʛʦʨʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʘʪʤʦʩʬʝʨʝ. ʇʦ 

ʚʣʠʷʥʠʶ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʦʢʩʠʜʳ ʘʟʦʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʧʘʩʥʝʝ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ. ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʚ 

ʦʨʛʘʥʠʟʤ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʚʦʜʦʡ ʦʥʠ ʦʙʨʘʟʫʶʪ ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ ʩʦʝʜʠʥʝʥʠʷ ʘʟʦʪʥʦʡ ʠ ʘʟʦʪʠ-

ʩʪʦʡ ʢʠʩʣʦʪ, ʨʘʟʜʨʘʞʘʶʱʠʝ ʩʣʠʟʠʩʪʳʝ ʛʣʘʟ ʠ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ. ʇʦʩʣʝʜʩʪʚʠʷ ʦʪʨʘʚʣʝʥʠʷ ʦʢʩʠʜʘʤʠ 

ʘʟʦʪʘ ʧʨʦʷʚʣʷʶʪʩʷ ʥʝ ʩʨʘʟʫ: ʠʤʝʝʪ ʤʝʩʪʦ ʩʢʨʳʪʳʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʯʫʚʩʪʚʫʝʪ ʩʝʙʷ ʭʦʨʦʰʦ, ʘ 

ʟʘʪʝʤ ʪʷʞʝʣʦ ʟʘʙʦʣʝʚʘʝʪ. 

ʆʙʲʝʤʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʢʩʠʜʘ ʘʟʦʪʘ ʚ ʘʪʤʦʩʬʝʨʝ ʚʳʰʝ 0,008% ʩʤʝʨʪʝʣʴʥʘ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʧʦ-

ʪʦʤʫ ʯʪʦ ʦʥʘ ʚʳʟʳʚʘʝʪ ʦʪʝʢ ʣʝʛʢʠʭ. ʃʝʛʢʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ ʚ ʚʦʜʝ ʧʨʠʚʦʜʠʪ ʢ ʚʳʧʘʜʝ-

ʥʠʶ ʢʠʩʣʦʪʥʳʭ ʜʦʞʜʝʡ ʠ ʧʦʚʳʰʝʥʠʶ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʦʢʩʠʜʳ ʘʟʦʪʘ ʫʯʘʩʪʚʫʶʪ ʚ 

ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʤʦʛʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʩʤʝʩʠ ʉʆ + NO2 ʚ ʚʦʟʜʫʭʝ 

ʪʦʢʩʠʯʥʦʩʪʴ NO2 ʧʨʠ ʥʘʣʠʯʠʠ ʉʆ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʪʨʠ ʨʘʟʘ, ʘ ʪʦʢʩʠʯʥʦʩʪʴ ʉʆ ʧʨʠ ʥʘʣʠʯʠʠ NO2 - ʚ 

1,5 ʨʘʟʘ. 

ʂ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʝ, ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ (ʦʢʦʣʦ 160 ʥʘʠʤʝʥʦʚʘʥʠʡ), ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ (ʩʦʝʜʠʥʝʥʠʷ ʪʠʧʘ ʉnʅm): ʧʘʨʘʬʠʥʦʚʳʝ (ʘʣʢʘʥʳ), ʥʘʬʪʝʥʦʚʳʝ (ʮʠʢʣʘʥʳ), ʘʨʦʤʘʪʠʯʝ-

ʩʢʠʝ (ʙʝʥʟʦʣʴʥʳʝ). ʋʛʣʝʚʦʜʦʨʦʜʳ ʦʙʨʘʟʫʶʪʩʷ ʠʟ-ʟʘ ʥʝʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʚ ʪʝʧʣʦʚʳʭ ʜʚʠʛʘʪʝʣʷʭ, ʦʥʠ 

ʪʦʢʩʠʯʥʳ, ʦʪʜʝʣʴʥʳʝ ʠʟ ʥʠʭ (ʙʝʥʟʦʧʠʨʝʥ ʉ2ʆʅ12) ʦʢʘʟʳʚʘʶʪ ʢʘʥʮʝʨʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ. ʋʛʣʝʚʦʜʦʨʦʜʳ 

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʢʩʠʜʘʤʠ ʘʟʦʪʘ ʦʙʨʘʟʫʶʪ ʬʦʪʦʦʢʩʠʜʘʥʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʦʡ ʩʤʦʛʘ. 

ɺ ʧʷʪʫʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʘʣʴʜʝʛʠʜʳ ï ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʘʣʴʜʝʛʠʜʥʫʶ ʛʨʫʧ-

ʧʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʫʛʣʝʚʦʜʦʨʦʜʥʳʤ ʨʘʜʠʢʘʣʦʤ (ʉʅ3 ʠʣʠ ʜʨ.). ɺ ʆɻ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʩʘʤʳʝ 

ʧʨʦʩʪʳʝ ʘʣʴʜʝʛʠʜʳ ï ʬʦʨʤʘʣʴʜʝʛʠʜ ʠ ʘʢʨʦʣʝʠʥ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʣʴʜʝʛʠʜʦʚ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝ-

ʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠ ʤʘʣʳʭ ʥʘʛʨʫʟʦʢ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʛʦʨʘʥʠʷ. ʇʨʠʯʠʥʦʡ ʦʙʨʘʟʦʚʘʥʠʷ 

ʘʣʴʜʝʛʠʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʞʝ ʧʣʝʥʢʘ ʤʘʩʣʘ ʥʘ ʟʝʨʢʘʣʝ ʮʠʣʠʥʜʨʘ ɼɺʉ, ʪʦʧʣʠʚʦ, ʧʦʜʪʝʢʘʶʱʝʝ ʠʟ ʨʘʩ-

ʧʳʣʠʪʝʣʷ ʧʦʩʣʝ ʦʪʩʝʯʢʠ, ʠ ʪʦʧʣʠʚʦʚʦʟʜʫʰʥʘʷ ʩʤʝʩʴ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʟʘʩʪʦʡʥʳʭ ʟʦʥʘʭ ʢʘʤʝʨʳ ʩʛʦʨʘ-

ʥʠʷ. 

ʌʦʨʤʘʣʴʜʝʛʠʜ ï ʙʝʩʮʚʝʪʥʳʡ ʛʘʟ ʩ ʨʝʟʢʠʤ ʟʘʧʘʭʦʤ, ʪʷʞʝʣʝʝ ʚʦʟʜʫʭʘ (ʫʜʝʣʴʥʘʷ ʤʘʩʩʘ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʚʦʟʜʫʭʫ 1,04), ʣʝʛʢʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ. ʇʨʠ ʦʙʲʝʤʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʦʟʜʫʭʝ ʜʦ 3,7Ŀ10
-4
% 

ʙʝʟʚʨʝʜʝʥ, ʚ ʢʦʣʠʯʝʩʪʚʝ ʙʦʣʝʝ 1,8Ŀ10
-2
% ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʦʞʥʝʥʠʷʤ. 

ɸʢʨʦʣʝʠʥ (ʘʣʴʜʝʛʠʜ ʘʢʨʠʣʦʚʦʡ ʢʠʩʣʦʪʳ) ï ʙʝʩʮʚʝʪʥʘʷ, ʣʝʛʢʘʷ ʞʠʜʢʦʩʪʴ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʟʘʧʘʭʦʤ 

ʧʨʠʛʦʨʝʚʰʝʛʦ ʞʠʨʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʝʥʠʷ 52,4Áʉ, ʣʝʛʢʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ. ɺʦʟʜʝʡʩʪʚʠʝ ʘʢʨʦʣʝʠʥʘ 

ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʟʜʫʭʝ: ʜʦ 8Ŀ10
-5
% ï ʙʝʟʚʨʝʜʥʦ, 1,4Ŀ10

-2
% 

ʚʳʟʳʚʘʝʪ ʩʤʝʨʪʴ ʯʝʨʝʟ 10 ʤʠʥ. 

ʐʝʩʪʘʷ ʛʨʫʧʧʘ ï ʩʘʞʘ ʠ ʜʨʫʛʠʝ ʜʠʩʧʝʨʩʥʳʝ ʯʘʩʪʠʮʳ. ʆʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʘʞʠ ʷʚʣʷʝʪʩʷ 

ʪʚʝʨʜʳʡ ʫʛʣʝʨʦʜ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ʂʘʢ ʠ 

ʣʶʙʦʡ ʘʵʨʦʟʦʣʴ ʩʘʞʘ ʟʘʛʨʷʟʥʷʝʪ ʚʦʟʜʫʭ, ʫʭʫʜʰʘʝʪ ʚʠʜʠʤʦʩʪʴ, ʨʘʟʜʨʘʞʘʝʪ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ. ɻʣʘʚʥʘʷ 

ʦʧʘʩʥʦʩʪʴ ʦʪ ʩʘʞʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʛʨʘʥʠʮʫ ʘʜʩʦʨʙʮʠʠ, ʠʟ-ʟʘ ʯʝʛʦ ʥʘʢʘʧʣʠ-

ʚʘʝʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʛʘʟʦʦʙʨʘʟʥʳʝ ʠ ʞʠʜʢʠʝ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʙʝʥʟʦʧʠʨʝʥ. 

ʬʦʨʤʘʣʴʜʝʛʠʜʳ, ʘʣʴʜʝʛʠʜʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʘʥʮʝʨʦʛʝʥʥʳʤ ʚʝʱʝʩʪʚʘʤ. ʀʥʜʠʢʘʪʦʨʦʤ ʥʘʣʠʯʠʷ ʚ ʦʪʭʦ-

ʜʷʱʝʤ ʛʘʟʝ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʛʨʫʧʧ ʢʘʥʮʝʨʦʛʝʥʦʚ ʷʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʙʝʥʟʦʧʠʨʝʥ, ʧʨʠʯʝʤ ʦʥ, ʘʜʩʦʨʙʠʨʦ-

ʚʘʥʥʳʡ ʩʘʞʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʚʣʠʷʝʪ ʥʘ ʞʠʚʳʝ ʢʣʝʪʢʠ ʩʠʣʴʥʝʝ, ʯʝʤ ʚ ʯʠʩʪʦʤ ʚʠʜʝ. 

ʉʘʞʘ ʠʤʝʝʪ ʧʦʣʠʜʠʩʧʝʨʩʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʙʦʣʴʰʠʥʩʪʚʦ (85-95%) ʩʘʞʝʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠʤʝʶʪ 

ʨʘʟʤʝʨ 0,004 - 0,500 ʤʢʤ, ʚ ʛʘʟʦʚʦʤ ʪʨʘʢʪʝ ʨʘʟʤʝʨʳ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʠʮ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 1 ʤʢʤ. ʉʘʞʠ-
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ʩʪʳʝ ʚʳʙʨʦʩʳ ʜʚʠʛʘʪʝʣʝʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʦʮʚʝʪʥʳʤʠ. ʇʨʠʯʝʤ ʦʧʳʪʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʮʚʝʪʫ ʜʳʤʘ, 

ʚʳʭʦʜʷʱʠʭ ʠʟ ʚʳʭʣʦʧʥʳʭ ʪʨʫʙ ʜʚʠʛʘʪʝʣʝʡ, ʤʦʞʝʪ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʦʩʪʦʷʥʠʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʭʘʨʘʢʪʝʨʝ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʝʤ ʧʨʦʮʝʩʩʦʚ. 

ʉʝʜʴʤʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʩʝʨʥʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ ï ʩʝʨʥʠʩʪʳʡ ʘʥʛʠʜʨʠʜ Sʆ2, ʠ ʩʝʨʦʚʦʜʦʨʦʜ 

ʅ2S, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚ ʩʦʩʪʘʚʝ ɺɻ ʧʨʠ ʩʛʦʨʘʥʠʠ ʪʦʧʣʠʚ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ. 

ʉʝʨʥʠʩʪʳʡ ʘʥʛʠʜʨʠʜ ï ʙʝʩʮʚʝʪʥʳʡ ʛʘʟ ʩ ʦʩʪʨʳʤ ʟʘʧʘʭʦʤ, ʪʷʞʝʣʝʝ ʚʦʟʜʫʭʘ, ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʷʝʪ-

ʩʷ ʚ ʚʦʜʝ, ʦʙʨʘʟʫʷ ʩʝʨʥʫʶ ʢʠʩʣʦʪʫ. ɺʦʟʜʝʡʩʪʚʠʝ SO2 ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤ-

ʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʝʛʦ ʚ ʚʦʟʜʫʭʝ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: 1Ŀ10
-3
% ï ʨʘʟʜʨʘʞʝʥʠʝ ʚ ʛʦʨʣʝ; 

2Ŀ10
-3
% ï ʨʘʟʜʨʘʞʝʥʠʝ ʛʣʘʟ, ʢʘʰʝʣʴ; 4Ŀ10

-2%
 ï ʦʪʨʘʚʣʝʥʠʝ ʯʝʨʝʟ 3 ʤʠʥ; 0,1% ï ʦʪʨʘʚʣʝʥʠʝ ʯʝʨʝʟ 1 ʤʠʥ. 

ɺɻ ʜʚʠʛʘʪʝʣʝʡ ʚ ʘʪʤʦʩʬʝʨʝ ʨʘʩʩʝʠʚʘʶʪʩʷ ʠ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʚ ʨʘʟʙʘʚʣʝʥ-

ʥʦʤ ʚʠʜʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʨʝʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʥʠʞʘʝʪʩʷ ʜʦ ʙʝʟʦʧʘʩʥʳʭ 

ʫʨʦʚʥʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʩʪʨʝʯʘʶʪʩʷ ʟʦʥʳ, ʛʜʝ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ (ʫʛʣʝʨʦʜ ʉ, ʦʢʩʠʜʳ ʘʟʦʪʘ 

NʆX, ʩʝʨʥʠʩʪʳʡ ʘʥʛʠʜʨʠʜ SO2, ʘʣʴʜʝʛʠʜʳ, ʫʛʣʝʚʦʜʦʨʦʜʳ, ʙʝʥʟʦʧʠʨʝʥ) ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ ʪʘʢʠʭ ʢʦ-

ʣʠʯʝʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʨʦʜʫ ʠ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. 

ʇʨʠʯʠʥʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ɺɻ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ï ʛʦʨʝʥʠʝ ʪʦʧʣʠʚʘ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʠ-

ʟʝʣʷ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʛʦʨʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʧʝʨʝʤʝʰʘʥʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʦʢʠʩʣʠʪʝʣʷ. ʋʢʘ-

ʟʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʘʣʠʯʠʝ ʛʦʤʦʬʘʟʥʦʛʦ ʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʪʠʧʦʚ ʛʦʨʝʥʠʷ: ʧʝʨʚʳʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʛʦʨʘʥʠʝʤ ʩʤʝʩʠ, ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʟʘ ʧʝʨʠʦʜ ʟʘʜʝʨʞʢʠ ʚʦʩʧʘʣʝʥʠʷ, ʚʪʦʨʦʡ ï ʩʛʦʨʘʥʠʝʤ 

ʦʩʪʘʚʰʝʛʦʩʷ ʢʦʣʠʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ʚ ʜʠʬʬʫʟʠʦʥʥʦʤ ʬʨʦʥʪʝ ʧʣʘʤʝʥʠ. 
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ɺʝʩʦʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪ-

ʩʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʪʦʨʦʡ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʈʦʩʩʠʠ, ʥʦ ʠ ʚʩʝʛʦ ʤʠʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʵʧʠʜʝ-

ʤʠʷ COVID-19, ʚʦʝʥʥʳʝ ʢʦʥʬʣʠʢʪʳ, ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙʲʝʤʦʚ ʧʦʪʨʝʙʣʝʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʠʟʤʝʥʝʥʠʝ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʭ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʜʠʝʪ. ʅʝʣʴʟʷ ʥʝ ʫʯʠʪʳʚʘʪʴ ʪʘʢʞʝ ʥʝʦʪʩʪʫʧʘʶʱʝʝ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝ-

ʥʠʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʅʘ ʬʦʥʝ ʩʠʪʫʘʮʠʠ ʥʘ ʋʢʨʘʠʥʝ ʚ ʤʠʨʝ ʦʞʠʜʘʝʪʩʷ ʫʭʫʜʰʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʦ-

ʪʦʨʦʝ ʧʨʠʚʝʜʝʪ ʢʘʢ ʢ ʥʝʭʚʘʪʢʝ ʩʳʨʴʷ, ʪʘʢ ʠ ʝʛʦ ʫʜʦʨʦʞʘʥʠʶ, ʩʯʠʪʘʝʪ ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ (ʌɸʆ) ʆʆʅ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʙʫʜʫʪ ʚ 2023 ʛʦʜʫ, ʯʠʩʣʦ ʛʦʣʦʜʘʶʱʠʭ ʚ ʤʠʨʝ 

ʫʚʝʣʠʯʠʪʩʷ ʥʘ 13,7 ʤʣʥ ʯʝʣʦʚʝʢ. ʊʘʢʦʡ ʧʨʦʛʥʦʟ ʦʟʚʫʯʠʣ ʚʝʜʫʱʠʡ ʵʢʦʥʦʤʠʩʪ ʌɸʆ ʆʆʅ ʄʘʢʩʠʤʦ ʊʦ-

ʨʝʨʦ ʚ ʠʥʪʝʨʚʴʶ ʛʘʟʝʪʝ çʉʪʘʤʧʘè. 

ʇʦ ʝʛʦ ʩʣʦʚʘʤ, ʚ 2022 ʛʦʜʫ ʧʨʦʙʣʝʤʦʡ ʙʳʣʘ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʘ ʥʝ ʝʛʦ ʥʘʣʠʯʠʝ. 

ɺʝʜʴ ʢʫʢʫʨʫʟʘ ʠ ʟʝʨʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ , ʥʦ ʠ ʥʘ ʢʦʨʤ ʩʢʦ-

ʪʫ, ʠ ʠʭ ʫʜʦʨʦʞʘʥʠʝ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. ʆʛʨʘʥʠʯʝʥʠʝ ʧʦʩʪʘʚʦʢ ʫʜʦʙʨʝ-

ʥʠʡ ʩʦʟʜʘʝʪ ʫʛʨʦʟʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʧʦʩʢʦʣʴʢʫ ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʵʢʩʧʦʨʪʝ-

ʨʦʤ ʠ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʩʪʘʚʦʢ. ʕʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʧʨʠʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʨʠʟʠʩʘ ʚ 2023 ʛʦʜʫ, ʨʘʩʩʫʞ-
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ʜʘʝʪ ʊʦʨʝʨʦ. ʆʥ ʧʦʷʩʥʠʣ, ʯʪʦ ʪʝʢʫʱʠʡ ʢʨʠʟʠʩ ʷʚʣʷʝʪʩʷ ʝʱʝ ʠ ʩʣʝʜʩʪʚʠʝʤ ʧʘʥʜʝʤʠʠ. ɽʩʣʠ ʢʦʥʬʣʠʢʪ 

ʥʝ ʧʨʝʢʨʘʪʠʪʩʷ, ʪʦ ʧʨʦʙʣʝʤʳ ʥʝʜʦʝʜʘʥʠʷ ʤʦʛʫʪ ʢʦʩʥʫʪʴʩʷ ʝʱʝ 18 ʤʣʥ ʯʝʣʦʚʝʢ. 

ɼʝʬʠʮʠʪ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʢʦʪʦʨʳʡ ʩʝʛʦʜʥʷ ʠʩʧʳʪʳʚʘʶʪ ʤʥʦʛʠʝ ʩʪʨʘʥʳ ɽʚʨʦʧʳ ʠ 

ɸʟʠʠ, ʚʳʟʚʘʥʥʳʡ ʘʥʪʠʨʦʩʩʠʡʩʢʠʤʠ ʩʘʥʢʮʠʷʤʠ ʤʦʞʝʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜ-

ʩʪʚʠʷ ʜʣʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʇʨʠʯʝʤ, ʨʝʯʴ ʠʜʝʪ ʥʝ ʦ ʩʨʝʜʥʝʩʨʦʯʥʦʡ, ʘ ʜʘʞʝ ʦ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨ-

ʩʧʝʢʪʠʚʝ. ʕʢʩʧʝʨʪʳ ʝʜʠʥʳ ʚʦ ʤʥʝʥʠʠ ï ʚ 2023 ʛʦʜʫ ʤʠʨ ʩʪʦʣʢʥʝʪʩʷ ʩ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʤʦʱʥʝʡʰʠʭ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʨʠʟʠʩʦʚ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ɽʩʣʠ ʧʝʨʝʙʦʠ ʩ ʧʦʩʪʘʚʢʘʤʠ ʨʦʩʩʠʡʩʢʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʦʜʦʣʞʘʪʴʩʷ ʠ ʜʘʣʴʰʝ, ʪʦ ʩ 

2023 ʛ. ʩʪʨʘʥʳ ʩʦʙʝʨʫʪ ʧʨʝʜʝʣʴʥʦ ʥʠʟʢʠʝ ʦʙʲʝʤʳ ʫʨʦʞʘʷ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʪʨʘʟʠʪʩʷ ʧʘʛʫʙʥʦ ʥʘ 

ʵʢʦʥʦʤʠʢʝ ʵʪʠʭ ʩʪʨʘʥ. 

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʦʩʪʘʚʦʢ ʠʟ ʈʦʩʩʠʠ ʠ ɹʝʣʘʨʫʩʠ ï ʢʨʫʧʥʝʡʰʠʭ 

ʧʦʩʪʘʚʱʠʢʦʚ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ï ʩʪʘʣʠ ʥʝʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʤʥʦʛʠʭ ʙʝʜʥʳʭ ʩʪʨʘʥ. 

ʄʥʦʛʦʢʨʘʪʥʦ ʚʳʨʦʩʰʠʝ ʮʝʥʳ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʚʝʣʠ ʢ ʨʦʩʪʫ ʮʝʥ ʥʘ ʤʠʥʝ-

ʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ. 

ɹʨʘʟʠʣʠʷ ʦʧʘʩʘʝʪʩʷ ʩʝʨʴʸʟʥʳʭ ʧʦʪʝʨʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ. ʉʠʪʫʘʮʠʷ ʚ ʘʬʨʠʢʘʥʩʢʠʭ ʩʪʨʘʥʘʭ ʝʱʸ ʭʫʞʝ. ʀʟ-ʟʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʦʟʜʝ-

ʣʳʚʘʥʠʝ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʩʪʘʣʦ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʳʤ. ʂʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʝʜʦʩʪʘ-

ʪʦʢ ʟʝʨʥʘ ʧʨʠʭʦʜʠʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʯʝʨʝʟ ʠʤʧʦʨʪ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝʜʦʩʪʫʧʥʳʤ ʚ ʩʚʷʟʠ ʩ 

ʚʚʝʜʝʥʥʳʤʠ ʧʨʦʪʠʚ ʈʦʩʩʠʠ ʩʘʥʢʮʠʷʤʠ. 

ʂʨʫʧʥʝʡʰʠʤʠ ʵʢʩʧʦʨʪʝʨʘʤʠ ʟʝʨʥʘ ʚ ʤʠʨʝ ʷʚʣʷʶʪʩʷ ʈʦʩʩʠʷ ʠ ʋʢʨʘʠʥʘ. ɼʦ ʥʘʯʘʣʘ ʚʦʝʥʥʦʡ ʩʧʝ-

ʮʦʧʝʨʘʮʠʠ ʥʘ ʋʢʨʘʠʥʝ ʥʘ ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʣʦʩʴ ʙʦʣʝʝ ʪʨʝʪʠ ʦʙʱʝʤʠʨʦʚʦʛʦ ʦʙʲʝʤʘ ʵʢʩʧʦʨʪʘ ʟʝʨʥʦ-

ʚʭr, ʦʮʝʥʠʚʘʣʘ ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ 

(ʌɸʆ). 

ʉʝʡʯʘʩ ʞʝ ʠʟ-ʟʘ ʙʣʦʢʠʨʦʚʢʠ ʘʟʦʚʩʢʠʭ ʠ ʯʝʨʥʦʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʚʳʚʝʟʪʠ ʥʘ ʵʢʩʧʦʨʪ ʟʝʨʥʦ ʠʟ ʋʢ-

ʨʘʠʥʳ ʥʝʚʦʟʤʦʞʥʦ. ʈʦʩʩʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʤʘʨʪʝ ʟʘʧʨʝʪʠʣʘ ʚʳʚʦʟ ʟʝʨʥʦʚʳʭ ʚ ʩʪʨʘʥʳ ɽɸʕʉ ʜʦ 30 

ʠʶʥʷ. ʌʝʜʝʨʘʣʴʥʳʝ ʚʣʘʩʪʠ ʦʙʲʷʩʥʷʣʠ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʈʌ ʠ 

ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʕʪʠ ʤʝʨʳ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʦʩʪʫ ʮʝʥ ʥʘ ʟʝʨʥʦ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ʈʦʩʪ ʮʝʥ ʥʘ ʟʝʨʥʦʚʳʝ 

ʚʣʠʷʝʪ ʥʘ ʜʨʫʛʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʨʳʥʢʠ, ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʮʝʥʳ ʥʘ ʧʪʠʮʫ ʠ ʩʚʠʥʠʥʫ, ʢʦʪʦʨʳʝ 

ʟʘʚʠʩʷʪ ʦʪ ʩʪʦʠʤʦʩʪʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. ʉʦʢʨʘʱʝʥʠʝ ʈʦʩʩʠʝʡ ʠ ʋʢʨʘʠʥʦʡ ʵʢʩʧʦʨʪʘ ʵʪʠʭ ʪʦʚʘʨʦʚ 

ʧʨʠʚʝʜʝʪ ʢ ʜʦʣʛʦʩʨʦʯʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʮʝʥ ʥʘ ʧʨʦʜʫʢʮʠʶ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʀʥʘʯʝ ʛʦʚʦʨʷ, ʧʦʜʦʨʦʞʘʝʪ ʠ ʧʨʦʜʫʢʮʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʧʨʦʜʫʢʮʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʯʪʦ ʙʫ-

ʜʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʦʙʱʝʤ ʨʦʩʪʝ ʮʝʥ ʥʘ ʧʦʣʢʘʭ ʧʨʦʜʫʢʪʦʚʳʭ ʤʘʛʘʟʠʥʦʚ. ɸ ʵʪʦ , ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʠʣʴʥʦ 

ʫʜʘʨʠʪ ʧʦ ʢʘʨʤʘʥʫ ʜʣʷ ʣʶʜʝʡ ʩ ʥʠʟʢʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʦʡ. ɼʣʷ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʣʶʜʝʡ ʠʪʘʢ ʘʩʩʦʨʪʠ-

ʤʝʥʪ ʜʦʩʪʫʧʥʳʭ ʪʦʚʘʨʦʚ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥ. 

ɺʳʩʦʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠ ʫʷʟʚʠʤʦʩʪʴ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʦʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʪʨʝ-

ʙʫʝʪ ʫʢʨʝʧʣʝʥʠʷ ʝʝ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ, ʢʣʶʯʦʤ ʢ ʢʦʪʦʨʦʡ ʜʦʣʞʥʦ ʩʪʘʪʴ ʥʘʨʘʱʠʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʘʛʨʦ-

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʝʝ: 

- ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʝʡ ʧʝʨʚʦʡ ʩʬʝʨʳ ɸʇʂ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ, ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʨʘʩʣʠ; 

 - ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

 - ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘ ʦʩʥʦʚʝ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦʤ, ʠʤʧʦʨʪʦʤ ʠ ʠʤʝʶʱʠʭʩʷ ʟʘʧʘʩʦʚ; 

 - ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʩʪʘʚʘ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʧʨʦʚʦʜʷʱʠʭ ʮʝʧʦʯʝʢ, ʦʙʣʘʜʘʶ-

ʱʠʭ ʨʝʟʝʨʚʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘʢʫʧʦʢ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ; 

 - ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʨʳʥʢʘ, ʚʢʣʶʯʘʷ ʪʨʘʥʩʧʦʨʪ-

ʥʳʝ ʩʝʪʠ, ʧʦʨʪʦʚʳʝ ʪʝʨʤʠʥʘʣʳ, ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʠ ʦʧʪʦʚʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʮʝʥʪʨʳ; - ʨʘʟʚʠʪʠʝ ʩʠʩ-

ʪʝʤʳ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʦʤʦʱʠ ʠ ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʠʷ; 

 - ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ, ʧʦʤʦʛʘʶʱʝʡ ʫʯʘʩʪʥʠʢʘʤ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʩʠʩ-

ʪʝʤ ʧʨʝʜʚʠʜʝʪʴ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʩʙʦʠ ʚ ʨʘʙʦʪʝ.  

ʂʣʶʯʝʚʳʤ ʚ ʢʘʞʜʦʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʜʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ï ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʨʳʥʢʦʚ ʧʨʦʜʫʢʮʠʠ, ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ ʧʨʦʜʦʚʦʣʴʩʪ-

ʚʠʷ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʝʜʣʘʛʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʫʪʝʡ ʧʨʝʦʜʦʣʝʥʠʷ ʫʛʨʦʟ ʠ ʨʠʩʢʦʚ ʘʛʨʦʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. 
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ɸʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ (ɸʇʂ) ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʦʪʨʘʩʣʴʶ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ, ʫʨʦ-

ʚʝʥʴ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʧʨʝʜʝʣʷʝʪ ʧʦʪʝʥʮʠʘʣ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʦʙʱʝʩʪʚʝ. ɸʇʂ ʩʯʠʪʘʝʪʩʷ ʢʨʫʧʥʳʤ ʤʝʞ-

ʦʪʨʘʩʣʝʚʳʤ ʢʦʤʧʣʝʢʩʦʤ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʩʪʨʘʥʳ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷ-

ʝʪʩʷ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʷʟʘʥʘ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ 

ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, ʜʣʷ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʩʪʘʚ-

ʱʠʢʦʤ ʩʳʨʴʷ [4]. 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʚʳʩʪʫʧʘʝʪ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʤʥʦʛʠʭ 

ʦʪʨʘʩʣʝʡ. ɺʳʧʦʣʥʷʷ ʨʦʣʴ ʟʘʢʘʟʯʠʢʘ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʢʦʤʧʣʝʢʩʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ 

ʵʢʦʥʦʤʠʢʠ ʧʦʜʚʝʨʛʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ, ʛʦʩʫʜʘʨʩʪʚʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʚʦ-

ʙʦʜʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʬʦʨʤʠʨʫʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʩʠʩʪʝʤʫ ʜʝʥʝʞʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʦʩʣʘʙʣʷʝʪ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʮʝʣʠ ʚ ʧʨʠʦʨʠʪʝʪʥʦʤ ʧʨʦʝʢʪʝ çʕʢʩʧʦʨʪ ʧʨʦʜʫʢʮʠʠ ɸʇʂè ʚʳʩʪʫʧʘʝʪ ʩʦʟ-

ʜʘʥʠʝ ʦʪʨʘʩʣʝʚʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʵʢʩʧʦʨʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ 
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ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʦʩʩʠʡʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʪʨʝʙʦʚʘʥʠʷʤ ʨʝʛʫʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ ʮʝʣʝ-

ʚʳʭ ʟʘʨʫʙʝʞʥʳʭ ʨʳʥʢʦʚ . ʎʝʣʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʦʨʪʘ ʧʨʦʜʫʢʪʦʚ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʠʟ ʈʦʩʩʠʠ ʢ 2024 ʛ. ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2020 ʛ., ʩʦʟ-

ʜʘʥʠʝ ʵʢʩʧʦʨʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʪʦʚʘʨʦʧʨʦʚʦʜʷʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʝʨ ʧʦʜʜʝʨʞʢʠ ʵʢʩʧʦʨʪʘ ʧʨʦʜʫʢʮʠʠ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʦ-

ʝʢʪʘ, ʷʚʣʷʶʱʠʤʩʷ ʢʣʶʯʝʚʳʤ ʧʨʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʮʝʣʠ, ʚʳʩʪʫʧʘʝʪ ʦʙʲʝʤ ʵʢʩʧʦʨʪʘ ʧʨʦʜʫʢʮʠʠ ʘʛʨʦ-

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʣʘʥʠʨʫʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʷ ʩ 21,4 ʤʣʨʜ. ʜʦʣʣ. ʚ 2020 ʛʦʜʫ 

ʠ ʜʦ 30,0 ʤʣʨʜ. ʜʦʣʣ. ʚ 2025 ʛʦʜʫ ʠʣʠ ʥʘ 28,6%. 

ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʕʢʩʧʦʨʪ ʧʨʦʜʫʢʮʠʠ ɸʇʂè ʷʚʣʷ-

ʝʪʩʷ ʘʢʪʠʚʠʟʘʮʠʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʘ ʩ 

ʢʘʞʜʳʤ ʨʝʛʠʦʥʦʤ ʙʳʣʠ ʩʦʛʣʘʩʦʚʘʥʳ ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʦʨʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʩ ʫʯʝʪʦʤ ʠʭ ʨʝʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʂʦʤʧʣʝʢʩ ʤʝʭʘʥʠʟʤʦʚ ʠ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʬʝʜʝʨʘʣʴʥʳʤ ʧʨʦʝʢʪʦʤ, ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʨʳʚʥʳʭ ʩʮʝ-

ʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʦʨʪʘ ʧʨʦʜʫʢʮʠʠ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʩʫʙʲʝʢʪʘʭ 

ʩʪʨʘʥʳ.  

ɺ 2021 ʛʦʜʫ ʠʟ ʂɹʈ ʙʳʣʦ ʵʢʩʧʦʨʪʠʨʦʚʘʥʦ ʧʨʦʜʫʢʮʠʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʩʫʤʤʫ 

17,3 ʤʣʥ ʜʦʣʣʘʨʦʚ. ʇʨʦʛʥʦʟʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʳʧʦʣʥʝʥ ʥʘ 108% 

ɺ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʂɹʈ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʦ ʚʩʝʭ ʢʘʪʝʛʦʨʠ-

ʷʭ ʭʦʟʷʡʩʪʚ ʟʘ 2022 ʛʦʜ, ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ, ʩʦʩʪʘʚʠʣ 77,7 ʤʣʨʜ ʨʫʙʣʝʡ. 

ɿʘ ʵʪʦʪ ʞʝ ʛʦʜ ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʦʧʝʨʘʮʠʡ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 10% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2021 

ʛʦʜʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʵʩʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ ʩʪʘʣʦ ʙʦʣʴʰʝ ʚ 1,3 ʨʘʟʘ. 

ɹʦʣʝʝ 60% ʵʢʩʧʦʨʪʘ ʩʦʩʪʘʚʠʣʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʪʦʚʘʨʳ. 

ɺ ʤʠʥʩʝʣʴʭʦʟʝ ʨʝʩʧʫʙʣʠʢʠ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʠʟ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ ʟʝʨʥʦ, ʢʦʥʜʠ-

ʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, ʩʳʨʥʘʷ ʧʨʦʜʫʢʮʠʷ, ʘʣʢʦʛʦʣʴʥʳʝ ʠ ʙʝʟʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ, ʢʫʢʫʨʫʟʥʳʡ ʢʨʘʭʤʘʣ, 

ʢʦʤʙʠʢʦʨʤʘ, ʢʦʣʙʘʩʳ ʠ ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʦʜʫʢʪʳ ʠʟ ʤʷʩʘ ʠ ʩʫʙʧʨʦʜʫʢʪʦʚ, ʦʚʦʱʥʳʝ ʢʦʥʩʝʨʚʳ. 

ɻʝʦʛʨʘʬʠʷ ʧʦʩʪʘʚʦʢ ʚʢʣʶʯʘʝʪ ɻʨʫʟʠʶ, ʋʟʙʝʢʠʩʪʘʥ, ʊʫʨʮʠʶ, ɸʟʝʨʙʘʡʜʞʘʥ, ɸʨʤʝʥʠʶ, ʂʠʨʛʠ-

ʟʠʶ, ɹʝʣʦʨʫʩʩʠʶ, ʊʘʜʞʠʢʠʩʪʘʥ, ʂʘʟʘʭʩʪʘʥ, ʊʫʨʢʤʝʥʠʶ, ʄʦʣʜʘʚʠʶ, ʖʞʥʫʶ ʆʩʝʪʠʶ, ʀʟʨʘʠʣʴ, ʄʦʥ-

ʛʦʣʠʶ, ɻʘʥʫ. 

ɺ ʨʘʤʢʘʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ "ʕʢʩʧʦʨʪ ʧʨʦʜʫʢʮʠʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ" ʄʠʥʠ-

ʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʧʣʘʥʠʨʫʝʪ ʢ 2023 ʛʦʜʫ ʫʚʝʣʠʯʠʪʴ 

ʦʙʲʝʤ ʵʢʩʧʦʨʪʘ ʧʨʦʜʫʢʮʠʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʪʦʚʘʨʥʦʡ ʤʘʩʩʳ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ), ʩʦʟʜʘʪʴ ʵʢʩʧʦʨʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʪʦʚʘʨʦʧʨʦʚʦ-

ʜʷʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʫʩʪʨʘʥʠʪʴ ʙʘʨʴʝʨʳ (ʪʘʨʠʬʥʳʝ ʠ ʥʝʪʘʨʠʬʥʳʝ) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʧʨʦ-

ʜʫʢʮʠʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʮʝʣʝʚʳʝ ʨʳʥʢʠ ʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʧʨʦʜʚʠʞʝʥʠʷ ʠ ʧʦʟʠ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʊʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ ʦʢʘʟʘʪʴ ʩʦʜʝʡʩʪʚʠʝ 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʠ ʩʫʙʲʝʢʪʘʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʵʢʩʧʦʨʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʩʫʙʩʠʜʠʡ ʠʟ ʬʝʜʝʨʘʣʴʥʦ-

ʛʦ ʙʶʜʞʝʪʘ ʥʘ ʚʦʟʤʝʱʝʥʠʝ ʯʘʩʪʠ ʟʘʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʦʢʫʧʘʪʝʣʷ ʯʝʨʝʟ ʧʣʘʪ-

ʬʦʨʤʫ çʄʦʡ ʵʢʩʧʦʨʪè ʘʢʮʠʦʥʝʨʥʦʛʦ ʦʙʱʝʩʪʚʘ çʈʦʩʩʠʡʩʢʠʡ ʵʢʩʧʦʨʪʥʳʡ ʮʝʥʪʨè. ɸʢʪʠʚʥʦ ʧʨʦʨʘʙʘʪʳ-

ʚʘʝʪʩʷ ʚʦʧʨʦʩ ʧʦʜʧʠʩʘʥʠʷ ʩʦʛʣʘʰʝʥʠʡ ʤʝʞʜʫ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʦʡ ʠ ʩʪʨʘʥʘʤʠ, ʦʧʨʝ-

ʜʝʣʝʥʥʳʤʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʦʨʠʪʝʪʥʳʭ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ. ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤ ʨʘʟ-

ʚʠʪʠʷ ʵʢʩʧʦʨʪʘ ʧʣʘʥʠʨʫʝʪʩʷ: 

- ʦʢʘʟʘʪʴ ʩʦʜʝʡʩʪʚʠʝ ʩʫʙʲʝʢʪʘʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʠʣʠ 

ʧʣʘʥʠʨʫʶʱʠʤ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʵʢʩʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ, ʚ ʫʯʘʩʪʠʠ ʚ ʧʘʨʪʥʝʨʩʢʠʭ ʧʨʦʛʨʘʤʤʘʭ ʵʢʩʧʦʨʪ-

ʥʦʡ ʵʢʩʝʣʝʨʘʮʠʠ;  

- ʧʨʦʚʦʜʠʪʴ ʧʦʩʪʦʷʥʥʫʶ ʨʘʙʦʪʫ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʧʨʦʚʦʞʜʝʥʠʶ 

ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʩʧʫʙʣʠʢʠ ʜʣʷ ʚʳʭʦʜʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʳʥʢʠ ʯʝʨʝʟ ʮʠʬʨʦʚʫʶ ʧʣʘʪʬʦʨʤʫ çʄʦʡ 

ʵʢʩʧʦʨʪè, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʦʥʣʘʡʥ-ʜʦʩʪʫʧ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠ ʙʠʟʥʝʩ-ʩʝʨʚʠʩʘʤ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤ 

ʚʳʭʦʜ ʥʘ ʵʢʩʧʦʨʪ ʚ ʨʝʞʠʤʝ çʦʜʥʦʛʦ ʦʢʥʘè. 

ɺʩʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʩʰʠʨʝʥʠʶ ʵʢʩʧʦʨʪʘ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʂɹʈ, ʫʢʨʝʧʣʝʥʠʶ ʝʛʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, 

ʩʢʘʞʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʥʘ ʙʣʘʛʦʩʦʩʪʦʷʥʠʠ ʥʘʩʝʣʝʥʠʷ. 
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ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ï ʵʪʦ ʦʙʩʪʘʥʦʚʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʩʝ ʥʘʩʝʣʝʥʠʝ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʜʦʩʪʫʧ ʢ ʜʦʩʪʘʪʦʯʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʙʝʟʦʧʘʩʥʦʡ ʧʠʱʠ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʚʝʜʝʥʠʷ ʘʢʪʠʚʥʦʡ ʠ ʟʜʦʨʦʚʦʡ ʞʠʟʥʠ.  

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦ-

ʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ [5]. ɸʛʨʦʵʢʦ-

ʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʦʥʪʝʢʩʪʝ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ [1]. ɺ ʥʳʥʝʰʥʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʚʩʝ ʙʦʣʴʰʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʘʨʘʩʪʘʶʱʠʤ ʤʘʩ-

ʰʪʘʙʦʤ ʧʨʦʙʣʝʤ ʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʩʬʝʨʝ. ʄʠʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʦʱʫʪʠʤʦ ʢʦʩʥʫʣʩʷ 

ʧʨʦʙʣʝʤʳ ʛʦʣʦʜʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʠ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʪʨʘʥʳ ʚʳʥʫʞʜʝʥʳ ʨʘʟʨʘʙʦʪʘʪʴ ʧʦʣʠʪʠʢʫ, ʚʢʣʶ-

ʯʘʶʱʫʶ ʚ ʩʝʙʷ ʤʝʨʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʤ ʫʨʦʚʥʷʭ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʫʯʝʥʳʝ ʧʳʪʘʶʪʩʷ ʦʮʝʥʠʪʴ ʬʝʥʦʤʝʥ ʛʣʦʙʘʣʴʥʦʛʦ ʤʠʨʘ, ʢʦʪʦʨʳʡ ʦʭʚʘʪʳʚʘʝʪ ʯʝʣʦ-

ʚʝʯʝʩʪʚʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʥʘʫʯʥʘʷ ʤʳʩʣʴ. ɹ.ɸ. ɹʦʛʦʤʦʣʦʚ ʦʧʨʝʜʝʣʷʝʪ ʪʨʠ ʨʘʢʫʨʩʘ ʧʨʝʜʤʝʪʠʟʘʮʠʠ ʛʣʦʙʘ-

ʣʠʟʘʮʠʠ:  

- ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ï ʠʥʪʝʛʨʘʮʠʷ ʨʳʥʢʦʚ ʪʦʚʘʨʦʚ, ʢʘʧʠʪʘʣʘ, ʫʩʣʫʛ, ʪʝʭʥʦʣʦʛʠʡ, ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʨʧʦʨʘʮʠʡ; 

- ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʡ ï ʚʩʝʤʠʨʥʦʝ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ (ʜʝʤʦʢʨʘʪʠʟʘʮʠʷ), ʧʝʨ-

ʩʧʝʢʪʠʚʳ ʩʪʘʥʦʚʣʝʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʠʤʝʶʱʝʛʦ ʦʙʱʠʝ ʧʨʘʚʦʚʳʝ ʧʨʠʥʮʠʧʳ ʠ 

ʥʦʨʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʟʥʘʥʠʠ ʠ ʫʪʚʝʨʞʜʝʥʠʠ ʦʩʦʙʦʡ ʮʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ;  

- ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʡ ï ʤʫʣʴʪʠʢʫʣʴʪʫʨʠʟʤ ʠ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʩʚʷʟʠ ʩ ʥʘ-

ʫʯʥʦ- ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʥʦʚʦʚʚʝʜʝʥʠʷʤʠ. 

ʅʝʚʦʟʤʦʞʥʦ ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʪʝʤ, ʯʪʦ ʛʣʦʙʘʣʴʥʳʡ ʤʠʨ ʩʝʛʦʜʥʷ ʦʭʚʘʪʠʣ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚʢʣʶʯʘʷ ʛʣʦʙʘʣʴʥʫʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʬʘʢʪʦʨʦʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝʛʦ ʤʠʨʘ. 

ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʛʣʦʙʘʣʠʟʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʝ ʢʦʤʧʘʥʠʠ, ʥʦ ʠ ʚʩʝ, ʙʝʟ ʠʩʢʣʶ-

ʯʝʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ ʧʝʨʝʭʦʜʷʪ ʢ ʢʦʥʮʝʧʮʠʠ çʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘ-

ʤʠè, ʢʦʛʜʘ ʬʘʢʪʦʨʳ ʛʣʦʙʘʣʠʟʘʮʠʠ ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦ ʫʧʨʘʚʣʷʪʴ ʚʥʫʪʨʝʥʥʠʤʠ ʩʦʮʠʘʣʴ-

ʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʕʪʠ ʨʠʩʢʠ ʙʘʟʠʨʫʶʪʩʷ: 

-  ʥʘ ʦʪʩʫʪʩʪʚʠʠ ʛʨʘʥʠʮ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʜʝʨʞʠʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ, ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ, ʯʝʣʦʚʝʯʝʩʢʠʭ ʠ ʠʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʠʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

- ʙʝʩʢʦʤʧʨʦʤʠʩʩʥʘʷ ʤʝʞʮʠʚʠʣʠʟʘʮʠʦʥʥʘʷ ʙʦʨʴʙʘ ʩʪʘʥʜʘʨʪʦʚ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʤʠʨʦʚʦʟ-

ʟʨʝʥʠʡ; 

- ʧʦʧʳʪʢʘ ʤʦʥʦʧʦʣʠʟʠʨʦʚʘʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʠʜʝʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘ ʙʘʟʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘʜʥʘʮʠʦʥʘʣʴʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʫʧʨʘʚʣʝʥʠʷ; 

- ʫʥʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʠʥʩʪʘʣʣʷʮʠʷ ʠʭ ʥʘʩʠʣʴʩʪʚʝʥʥʳʤ ʩʧʦʩʦ-

ʙʦʤ ʚ ʨʝʛʠʦʥʳ ʤʠʨʘ ʙʝʟ ʫʯʝʪʘ ʠʭ ʠʩʪʦʨʠʯʝʩʢʠʭ, ʵʪʥʠʯʝʩʢʠʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ; 

- ʜʝʬʦʨʤʘʮʠʷ ʧʨʦʮʝʩʩʘ ʩʦʮʠʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʩʝʤʝʡʥʦʛʦ ʚʦʩʧʠʪʘ-

ʥʠʷ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ɽʜʠʥʦʛʦ ʤʠ-

ʨʦʚʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɺʩʝ ʵʪʠ ʪʨʝʥʜʳ ʚ ʨʘʟʚʠʪʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʩʪʘʥʦʚʷʪʩʷ ʚʳʟʦʚʦʤ ʜʣʷ ʢʘʞʜʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʦʪʜʝʣʴ-

ʥʦʩʪʠ ʠ ʪʨʝʙʫʶʪ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʪʨʦʷ. 

ɻʣʦʙʘʣʠʟʘʮʠʷ ʠ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʫʩʠʣʠʚʘʝʪ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʠ 

ʚʟʘʠʤʦʩʚʷʟʴ ʚʩʝʭ ʩʪʨʘʥ ʤʠʨʘ. ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʚ ʦʙʲʝʤʝ ʥʝʦʙ-

ʭʦʜʠʤʦʤ ʜʣʷ ʜʦʩʪʦʡʥʦʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʛʣʘʚʥʦʡ ʠ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʵʢʦʥʦʤʠʢʠ 

ʢʘʞʜʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʥʷʪʠʝ çʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè. ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ï 

ʵʪʦ ʦʙʩʪʘʥʦʚʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʩʝ ʥʘʩʝʣʝʥʠʝ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʠʡ ʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʜʦʩʪʫʧ ʢ ʜʦʩʪʘʪʦʯʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʙʝʟʦʧʘʩʥʦʡ ʧʠʱʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʚʝʜʝʥʠʷ ʘʢʪʠʚʥʦʡ ʠ ʟʜʦ-

ʨʦʚʦʡ ʞʠʟʥʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʜʝʬʠʮʠʪ ʚʩʝ ʙʦʣʴʰʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʦʡ, ʘʢʪʫʘʣʠ-

ʟʠʨʫʶʱʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʇʦ ʜʘʥʥʳʤ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʆʆʅ (ʌɸʆ), ʯʠʩʣʦ ʛʦʣʦʜʘʶʱʠʭ ʣʶʜʝʡ ʥʘ 2022 

ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 828 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. ʇʨʦʙʣʝʤʘʪʠʢʘ ʦʙʝʩʧʝʯʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 
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ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʝʜʠʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ (ʘʛʨʘʨʥʦʡ) ʧʦʣʠʪʠʢʝ (ɽɸʇ) ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ. ɺ 

ɽʜʠʥʦʡ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʝ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ɽʉ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʠʝ ʧʦʟʠʮʠʠ ʚ ʛʣʦʙʘʣʴʥʦʤ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʠ ʧʨʦʜʘʞʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ.  

ʎʝʥʪʨʘʣʴʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʘʢʪʫʘʣʴʥʦʡ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʷʚʣʷʶʪʩʷ ʚʦ-

ʧʨʦʩʳ ʩʪʘʙʠʣʴʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʜʦʨʦʚʦʛʦ ʧʠ-

ʪʘʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʤʦʱʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʤʠʨʫ ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʘʷ ʧʦʤʦʱʴ ʥʘ-

ʩʝʣʝʥʠʶ. ʅʘʧʨʠʤʝʨ, ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʥʘʧʨʘʚʣʷʣʠʩʴ ʚ ʕʬʠʦʧʠʶ, ʪʘʢ ʞʝ ʧʦʤʦʱʴ ʪʦʡ ʩʪʨʘʥʝ ʦʩʫʱʝ-

ʩʪʚʣʷʣʘʩʴ ʚ ʚʠʜʝ ʬʠʥʘʥʩʦʚ, ʪʦʣʴʢʦ ʧʨʠ ʧʦʩʣʝʜʥʝʤ ʫʩʣʘʚʣʠʚʘʣʩʷ ʦʙʤʝʥ ʥʘ ʫʯʘʩʪʠʝ ʣʶʜʝʡ ʚ ʦʙʱʝʩʪ-

ʚʝʥʥʳʭ ʨʘʙʦʪʘʭ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ɽɸʇ ʠʣʠ ʧʦ-ʜʨʫʛʦʤʫ ɽʉʇ (ɽʜʠʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ). 

ʕʪʘ ʧʦʣʠʪʠʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʠʩʪʝʤʫ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ ʚ ɽʚʨʦʧʝ. ɻʣʘʚʥʳʤʠ ʮʝʣʷʤʠ ɽɸʇ ʷʚʣʷʶʪʩʷ: 

1. ʩʘʤʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ɽʚʨʦʧʳ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ; 

2. ʧʦʤʦʱʴ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʨʘʚʥʦʚʝʩʠʷ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ; 

3. ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʠʭ ʨʝʛʠʦʥʦʚ ɽʚʨʦʧʳ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʧʦʩʪʦʨʦʥʥʝʡ ʧʦ-

ʤʦʱʠ; 

4. ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ, ʟʘʱʠʪʘ ʠ ʫʣʫʯʰʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ɽʚʨʦʧʝʡʩʢʠʡ ʉʦʶʟ ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩ-

ʧʝʯʝʥʠʠ ʤʠʨʦʚʦʡ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʨʘʤʢʘʭ ʦʙʱʝʡ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ 

ɽʉ ʚʳʜʝʣʷʝʪ ʢʨʫʧʥʳʝ ʩʨʝʜʩʪʚʘ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʩʪʨʘʥʘʤ ʥʘ ʨʘʟʚʠʪʠʝ ʠʭ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ, ʪʘʢ ʢʘʢ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʙʝʜʥʳʭ ʠ ʛʦʣʦʜʘʶʱʠʭ ʣʶʜʝʡ ʞʠʚʫʪ ʚ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʤʝʣʢʠʝ ʬʝʨʤʝʨʩʢʠʝ ʭʦ-

ʟʷʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤ ʜʦʭʦʜʦʤ, ʘ ʪʘʢ ʞʝ ʦʙʝʩʧʝʯʝʥʠʝʤ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʊʦʛʜʘ 

ʠʥʚʝʩʪʠʮʠʠ ʥʘ ʨʘʟʚʠʪʠʝ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʠ ʟʝʤʣʝʜʝʣʠʷ ʧʦʤʦʛʫʪ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʩʪʨʘʥʘʤ ʧʨʦ-

ʢʦʨʤʠʪʴ ʩʝʙʷ ʠ ʫʤʝʥʴʰʠʪʴ ʩʪʝʧʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʦʨʦʥʥʝʡ ʧʦʤʦʱʠ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ 

ʥʫʞʜʘʶʱʠʭʩʷ. 
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ʇʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ ʧʦʩʪʦʷʥʥʦ ʚʟʘʠʤʦʩʚʷ-

ʟʘʥʳ ʩ ʧʦʚʳʰʝʥʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʧʨʦʮʝʩʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ɸʇʂ. ʂ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦ-

ʚʠʷʤ ʦʪʚʝʯʘʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʟʝʨʚʦʚ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʧʘʩʦʚ ʦʪʨʘʞʘʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʧʦʨʮʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʪʨʝʙ-

ʥʦʩʪʝʡ ʠ ʨʝʩʫʨʩʦʚ ʠʤʝʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ. 

ɺʪʦʨʦʡ ʵʪʘʧ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥ ʩ ʢʘʪʝʛʦʨʠʷʤʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʥʘʣʠʯʠʷ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʦʩʪʠ, ʚ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʉ ʫʯʝʪʦʤ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʨʝʩʫʨʩʘʤʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʦʧʪʠʤʘʣʴʥʦʡ 

ʧʦʜʜʝʨʞʢʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢ ʚʳʩʦʢʠʤ ʪʝʤʧʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʚ ʥʘʜʣʝʞʘʱʝʤ 

ʧʦʨʷʜʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʩʠʣʘʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʪʥʦʰʝʥʠʷʤ.  

 ʋʩʪʦʡʯʠʚʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʜʦʣʞʥʳ ʙʳʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʦʙʱʝʩʪʚʝʥʥʳʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʧʨʠ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʩʪʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʦʨʦʥ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ, ʘ 

ʪʘʢʞʝ ʩʦʜʝʨʞʘʪʴ ʪʝʤʧ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʦ ʠ ʟʥʘʯʠʤʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʨʝʩʫʨʩʦʚ ʩ ʧʦʪʨʝʙʥʦ-

ʩʪʷʤʠ. 

 ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦʟʨʘʩʪʘʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʩʯʠʪʘʶʪʩʷ ʫʩʪʦʡʯʠʚʳʤʠ ʚ ʧʨʦʮʝʩʩʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚ 

ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʦʙʝʩʧʝʯʝʥʠʝ ʘʜʝʢʚʘʪʥʦʩʪʠ ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ. 

 ɺ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʩʫʨʩʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʣʠʷʶʪ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʪʨʘʭʦʚʦʛʦ ʟʘʧʘʩʘ 

ʧʨʦʜʫʢʪʦʚ ʪʨʫʜʘ ʠʣʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʤ ʥʘʣʠʯʠʠ ʨʝʟʝʨʚʦʚ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʠ ʫʩʣʦʚʠʠ ʝʩʣʠ ʦʙ-

ʱʠʡ ʦʙʲʝʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʳʩʦʢʦ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʭʦʜʝ ʦʧʝʨʝʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʥʘʣʠʯʠʠ ʬʘʢʪʦʨʦʚ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ ɸʇʂ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʘʛʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʣʝʜʫʝʪ ʧʦʜʛʦʪʦʚʠʪʴ 

ʥʝʦʙʭʦʜʠʤʫʶ ʙʘʟʫ ʜʣʷ ʠʭ ʩʪʘʙʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʨʦʩʪʘ ʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟ-

ʚʦʜʩʪʚʘ.[7] 

 ʇʨʠ ʚʩʝʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʥʘʣʠʯʠʷ ʨʝʩʫʨʩʦʚ ʠ ʥʝ ʩʦʩʪʳʢʦʚʢʘ ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʦʪʨʘʞʘʝʪ 

ʩʥʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩ ʫʯʝʪʦʤ ʨʦʩʪʘ ʟʘʪʨʘʪ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʥʝ ʩʥʠʞʝʥʠʶ ʩʦʭʨʘʥʥʦʩʪʠ ʨʝʟʝʨʚ-

ʥʳʭ ʬʦʥʜʦʚ ʠ ʜʨʫʛʠʭ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʩʫʨʩʦʚ.  

ʆʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʚʨʝʤʝʥʥʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʭ ʪʝʤʧʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ.  

 ʂ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʝʜʝʣʘʤ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʥʦʩʠʪʩʷ ʨʘʟʨʳʚ ʤʝʞʜʫ ʨʝʩʫʨʩʘʤʠ ʠ 

ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʩʥʠʞʝʥʠʝ ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ. 

ɺ ʦʩʥʦʚʥʦʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʨʦʩʪʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʫʯʝʪʦʤ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʤʝʥʥʦʛʦ 

ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ.  

ʆʜʥʘʢʦ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʪʘʥʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʪʘʢʞʝ ʚ ʧʝʨʠʦʜ ʧʦʚʳʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʥʝʠʟʤʝʥʥʦʩʪʠ ʠʣʠ ʩʥʠʞʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʫʯʘʩʪʥʠʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʠʢʦʚ ʘʛ-

ʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʪʝʤʧʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʩʚʷʟʘʥʳ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʦʪʨʘʞʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʳ ʠ ʚʦʟ-

ʤʦʞʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʨʝʩʫʨʩʦʚ.  

 ʇʨʠ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʧʦʪʨʝʙʥʦʩʪʠ ʚʦʟʨʘʩʪʘʶʪ ʫʩʪʦʡʯʠʚʳʤ ʩʯʠʪʘʝʪʩʷ ʚʦʩʧʨʦʠʟ-

ʚʦʜʩʪʚʦ, ʦʢʘʟʳʚʘʶʱʝʝ ʘʢʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʝʡ ʠʥʪʝʥʩʠʚ-

ʥʦ ʨʝʘʣʠʟʫʝʤʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʨʳʥʢʘʭ. 

 ɺ ʫʩʣʦʚʠʷʭ ʩʥʠʞʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘ ʧʨʦʜʫʢʪʳ ʨʘʟʣʠʯʥʳʭ ʫʩʪʦʡʯʠʚʳʭ ʚʠʜʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪ-

ʚʘ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʤʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʦʙʲʝʤʦʚ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʷʝʤʦʩʪʠ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ ʥʘʩʝ-

ʣʝʥʠʷ.  
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 ʋʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʩʦʭʨʘʥʷʝʪʩʷ ʪʘʢʞʝ ʠ ʧʨʠ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʨʝʩʫʨʩʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʶʪ ʧʦʪʨʝʙʥʦʩʪʠ, ʘ ʚ ʩʦʚʦʢʫʧʥʦʤ ʦʙʲʝʤʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʣʦʚʠʷ ʥʝʩʦʚʧʘʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʨʝʩʫʨʩʘʤʠ ʦʪʨʘʞʘʝʪ 

ʥʝʜʦʧʫʱʝʥʠʝ ʩʥʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʭʦʜʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʨʦʩʪʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʝʨʚʥʳʭ ʬʦʥʜʦʚ, ʘ 

ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʧʘʩʦʚ ʠ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ.  

 ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ.  

 ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʭ ʧʨʝʜʝʣʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ, ʚʨʝʤʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʜʦʩʪʠʯʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʤʦʞʥʦ ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʝʞʝʛʦʜʥʦ ʙʝʟ ʦʧʨʝʜʝʣʝʥ-

ʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʝ ʚʩʝʛʜʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʛʦ ʩʣʝʜʫʝʪ ʦʮʝʥʠʚʘʪʴ ʢʘʢ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʝʝ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʚ ʚʠʜʝ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʨʝʩʫʨʩʦʚ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʪʘʢʞʝ ʠ ʩ ʪʝʤ, ʯʪʦ, ʝʩʣʠ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʫʩʣʦʚʠʷ ʧʨʦʩʪʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʘʤ 

ʨʘʟʚʠʪʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʘʞʥʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʩʠʩʪʝʤʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʩʦʜʝʨʞʠʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʠʜʳ ʜʝʡʩʪʚʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʪʦʚʘʨʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʤʦʜʠʬʠʮʠʨʫʶʪ ʩʦʜʝʨ-

ʞʘʥʠʝ ʧʦʥʷʪʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩ ʫʯʝʪʦʤ ʨʦʩʪʘ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʨʳʥʢʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʣʘʜʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʙʣʝʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʩʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦ-

ʨʘ ɸʇʂ ʦʙʝʩʧʝʯʠʚʘʣʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʩʝʣʴʭʦʟʧʨʦʜʫʢʪʘʤʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴ-

ʩʢʠʭ ʨʳʥʢʦʚ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʚ ʤʠʨʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ. 

ʋʧʨʘʚʣʝʥʠʝ ʘʛʨʦʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʨʝʛʠʦʥʦʚ ʠ ʛʣʦʙʘʣʴʥʳʝ ʨʠʪʤʳ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ / ɾ. ʉ. ɾʘʥʛʦʨʘʟʦʚʘ, ɼ. ʄ. ɹʘʛʦʚʘ, ʌ. ʉ. ɿʫʤʘʢʫʣʦʚʘ [ʠ ʜʨ.]. ï ʅʘʣʴʯʠʢ : 

ʇʨʠʥʪ ʎʝʥʪʨ, 2022. ï 192 ʩ. ï ISBN 978-5-907499-87-4. ï EDN USFZCW. 
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ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʇʂ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʜʘʣʴ-
ʥʝʡʰʝʛʦ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʩʪʚʦ, ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦ-
ʜʫʢʮʠʠ ʧʦʩʪʦʷʥʥʦ ʧʦʣʴʟʫʶʱʠʭʩʷ ʩʧʨʦʩʦʤ ʥʘʩʝʣʝʥʠʷ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʇʂ, ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ, ʠʥʚʝʩʪʠʮʠʠ, ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, 
ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

MECHANISMS FOR INVESTING IN AGRICULTURAL PRODUCTION  

AND ENSURING FOOD SECURITY 
  

Bogotov H.L.; 
 Professor of the Department of "Commodity Science, Tourism and Law", Doctor of Economics ,  

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia;  
e-mail: bogotov_h@mail.ru  

 Bogotova O.H.; 
 Associate Professor of the Department of Economics, Candidate of Economics,  

FSBEI HE Kabardino-Balkarian SAU, Nalchik, Russia;  

e-mail: bogotova - o@ mail.ru  
 

Annotation 
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ʄʝʭʘʥʠʟʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ɸʇʂ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦ-
ʜʫʢʮʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʟʘʜʘʯ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʥʘʤʝʯʝʥʥʳʭ ʮʝʣʝʡ ʪʨʝʙʫʝʪ ʥʝʜʦʧʫʱʝʥʠʷ ʩʥʠʞʝʥʠʷ ʩʝʣʴʭʦʟ-

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 
ʫʩʣʦʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʦʙʤʝʥʘ ʦʩʥʦʚʥʳʤʠ 

ʚʠʜʘʤʠ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
ɸʛʨʘʨʥʳʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʦʚ ʠ ʦʩʥʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʪʝʤʧʦʚ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʝʜʫʩʤʘʪʨʠ-
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ʚʘʶʱʠʝ ʨʦʩʪ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʩʧʨʦʩʘ ʥʘʩʝʣʝ-

ʥʠʷ.  

ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʘ ʧʝʨ-
ʩʧʝʢʪʠʚʫ, ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷʭ, ʥʘ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʪʨʝʙʠ-

ʪʝʣʴʩʢʠʤʠ ʨʳʥʢʘʤʠ. 
ʀʥʚʝʩʪʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʝʛʠʦʥʦʚ ʚ ʟʝʨʥʝ ʠ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʜʦʣʞʥʳ ʫʜʦʚʣʝ-

ʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʙʣʠʞʥʠʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʧʨʦʜʫʢʮʠʷʤʠ ʟʝʨʥʦʚʳʭ ʠ ʞʠʚʦʪʥʦ-
ʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

 ʉ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝ-
ʯʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘ ʦʩʥʦʚʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʘʣʴʥʝʡʰʝʛʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʝʤʝʣʴʥʦʡ ʨʝʬʦʨʤʳ ʠ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦ-
ʠʟʚʦʜʩʪʚʦ, ʥʦ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʮʠʡ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʩʧʨʦʩʦʤ ʥʘʩʝʣʝʥʠʷ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʵʪʦʤ, ʠʤʝʶʪ ʧʨʝʜʧʨʠʷʪʠʷ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʜʝ ʨʘ-
ʜʠʢʘʣʴʥʦ ʤʝʥʷʶʪʩʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʩ ʫʯʝʪʦʤ ʥʘʧʨʘʚʣʝʥʠʷ ʩʨʝʜʩʪʚ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠ ʦʙ-

ʥʦʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 
ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʠʤʝʝʪ ʚ ʦʙʲʝʤʝ ʜʦʩʪʘʪʦʯʥʦ ʥʝʦʙʭʦʜʠ-

ʤʦʛʦ ʩʳʨʴʷ, ʪʨʝʙʫʝʪʩʷ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʧʣʦʜʦʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ ʜʣʷ ʥʘʜʦʙ-
ʥʦʩʪʠ ʧʠʪʘʥʠʷ ʣʶʜʝʡ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʇʦʦʱʨʝʥʠʝ ʠʥʠʮʠʘʪʠʚʳ ʠ ʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʠʟʤʝʥʝ-

ʥʠʷ ʤʦʪʠʚʘʮʠʠ ʠ ʧʦʚʝʜʝʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦ-
ʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ . 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝ ʚʦʟʤʦʞʥʦ ʙʝʟ ʦʧʨʝʜʝʣʝʥʠʷ ʨʦʣʠ, 
ʤʝʩʪʘ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ. 

 ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʙʱʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʪʝʦʨʠʶ ʠ ʧʨʘʢʪʠʢʫ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʝʦʙʨʘʟʦ-
ʚʘʥʠʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʠ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʝʨʝʰʝʥʥʳʝ ʧʨʦʙʣʝʤ rʚ ʩʠʩʪʝʤʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʨʠʥʮʠʧʦʚ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʢʘʟʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʪʦ-
ʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʪʨʝʙʫʶʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ 
ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ, ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʤʠʨʦʚʦʤ 

ʩʦʦʙʱʝʩʪʚʝ. 
ɺ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʝʩʧʝʯʠʚʘ-

ʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʥʝʦʙʭʦʜʠʤʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʦʡ.  
ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠ-

ʷʪʠʡ ʚ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩ ʫʯʝʪʦʤ 

ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʧʨʦʜʦʚʦʣʴʩʪ-
ʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʚʳʰʝʥʠ-
ʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʝʜʫʱʠʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠ-
ʢʠ ɸʇʂ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʝʢʪʠʚʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘ-
ʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʚʝʜʝʥʠʷ ʜʝʣʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʪʘʢʞʝ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʦʩʪʦʤ, 

ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦ-
ʪʨʝʙʠʪʝʣʴʩʢʠʭ ʨʳʥʢʦʚ. 

ʉ ʫʯʝʪʦʤ ʚʘʣʦʚʳʭ ʠʥʚʝʩʪʠʮʠʡ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʥʘ ʦʩʥʦʚʝ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪ-
ʯʠʩʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʯʠʩʪʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷʤ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠʥʚʝʩʪʠ-
ʮʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʛʠʦʥʦʚ ʥʝ ʠʤʝʶʱʠʭ ʜʦʩʪʘʪʦʯʥʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʦʩʪʘ 

ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ.  
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʢ ʙʣʠʞʘʡʰʠʤ ʟʘʜʘʯʘʤ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦ-

ʜʫʢʮʠʠ ʩ ʫʯʝʪʦʤ ʧʦʚʳʰʝʥʠʷ ʨʦʩʪʘ ʩʦʙʩʪʚʝʥʥʳʭ ʜʦʭʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʢʘʧʠʪʘʣʦʚ, ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʠʟ ʜʚʫʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʟʘʝʤʥʳʭ ʩʙʝʨʝʞʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʡ. 
ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʚʳʭʦʜʘ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ.  

ɺʦ-ʧʝʨʚʳʭ, ʧʨʠʦʨʠʪʝʪʥʘʷ ʧʦʜʜʝʨʞʢʘ ʦʩʦʙʦ ʟʥʘʯʠʤʳʭ ʘʛʨʘʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  
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 ɺʦ-ʚʪʦʨʳʭ, ʧʨʠʦʨʠʪʝʪʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ, ʦʙʣʘʜʘʶʱʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦ-
ʚʠʷʤʠ ʠ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʢʦʤʧʣʝʢʩʥʦʡ 
ʧʦʜʜʝʨʞʢʦʡ ʥʘ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʨʳʥʢʘʭ ʜʣʷ ʢ ʜʦʩʪʠʞʝʥʠʷ ʚʘʞʥʝʡʰʝʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʠ, 
ʢʘʩʘʶʱʝʡʩʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. 

ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʫʪʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠ-
ʟʘʮʠʠ ʦʙʲʝʢʪʠʚʥʦ ʧʨʦʜʠʢʪʦʚʘʥ ʩʣʦʞʥʦʡ ʚʟʘʠʤʦʩʚʷʟʴʶ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʧʦʣʠʪʠ-
ʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʩʧʝʢʪʳ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʝʰʝʥʠʝ 
ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ, ʚ ʪʦʤ ʯʠʩʣʝ: 

 - ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʫʯʝʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚ-
ʥʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʩʦʟʜʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠ-
ʪʠʷ ʘʛʨʘʨʥʦʛʦ ʙʠʟʥʝʩʘ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʘʥʪʠʨʦʩʩʠʡʩʢʠʭ ʩʘʥʢʮʠʡ ʥʘ ʵʢʦʥʦʤʠʢʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
ʮʠʠ;  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʠ ʨʝʰʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʩʦ-
ʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ 
ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩ-
ʩʠʠ ʠ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʉʫʙʩʠʜʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʬʬʝʢʪʠʚʥʳ ʚ ʪʝʭ ʦʪʨʘʩʣʷʭ, ʧʨʦʜʫʢʮʠʷ ʢʦʪʦ-
ʨʳʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘ ʢʘʢ ʥʘ ʚʥʫʪʨʝʥʥʝʤ, ʪʘʢ ʠ ʥʘ ʚʥʝʰʥʝʤ ʨʳʥʢʝ. ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ 
ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ɸʇʂ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 
ʩʪʨʘʥʳ, ʥʦ ʠ ʫʚʝʣʠʯʠʪʴ ʵʢʩʧʦʨʪ ʧʨʦʜʫʢʮʠʠ.  
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Annotation 

The article describes the measures of state support for the agro-industrial complex of Russia and 

Azerbaijan. Subsidies in most cases are effective in those industries whose products are competitive both in 
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ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʝʦʙʝʩʧʝʯʝ-

ʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. ɺ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʝ 

ʘʛʨʘʨʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʭʦʪʷ ʠ 

ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʦʮʝʥʢʠ ʝʝ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ [3]. ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦ-

ʚʳʰʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʠ ʨʝʛʠʦʥʦʚ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʥʘʧʨʘʚʣʝʥʠʡ ʫʩʠʣʝʥʠʷ 

ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʘʛʨʘʨʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ʩʫʙʲʝʢʪʘʤʠ ɸʇʂ [2].  

ʅʘ ʧʨʠʤʝʨʝ ʈʦʩʩʠʠ ʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʧʦʜʜʝʨʞʢʠ ɸʇʂ ʩ ʮʝʣʴʶ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʩʳʱʝʥʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝ-

ʛʦ ʨʳʥʢʘ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ɼʦʢʪʨʠʥʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʨʦʜʫʢʪʘʤ. ʊʘʢ, ʜʝʬʠʮʠʪ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ ʩʝʤʝʥʘʤ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚʝʪʝʨʠʥʘʨʥʳʤ ʧʨʝʧʘʨʘʪʘʤ, ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ ʠ ʢʦʤ-

ʧʣʝʢʪʫʶʱʠʤ. ɼʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʧʫʪʝʤ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʤʝʨ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ɸʇʂ. ɻʦʩʫʜʘʨʩʪʚʦ ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʦʤʦʱʠ ʘʛʨʘʨʠʷʤ, ʪʘʢʠʝ 

ʢʘʢ ʛʨʘʥʪʳ, ʩʫʙʚʝʥʮʠʠ, ʩʫʙʩʠʜʠʠ, ʣʴʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ, ʥʘ ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʢʘʢ ʦʧʳʪ-

ʥr ʝ, ʪʘʢ ʠ ʥʘʯʠʥʘʶʱʠʝ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʠ. 

ʄʠʥʩʝʣʴʭʦʟ ʈʦʩʩʠʠ ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦʜʜʝʨʞʢʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ: 

-  ʣɹ ʛʦʪʥʳʡ ʪʘʨʠʬ ʥʘ ʧʝʨʝʚʦʟʢʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

-  ʣɹ ʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʧʦ ʉʇʂ; 

-  ʣɹ ʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ; 

-  ʢʦʤʧʝʥʩʠʨʫʶʱʘʷ ʠ ʉʪʠʤʫʣʠʨʫʶʱʘʷ ʩʫʙʩʠʜʠʠ; 

-  ʩʫʙʩʠʜʠʷ ʥʘ ʚʦʟʤʝʱʝʥʠʝ ʯʘʩʪʠ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʧʦ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʢʨʝʜʠʪʘʤ, ʚʟʷʪʳʤ ʜʦ 1 
ʷʥʚʘʨʷ 2017 ʛʦʜʘ; 

-  ʣɹ ʛʦʪʥʳʡ ʣʠʟʠʥʛ; 

-  ʢʦʤʧʝʥʩʘʮʠʷ ʯʘʩʪʠ ʧʨʷʤʳʭ ʧʦʥʝʩʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʩʦʟʜʘʥʠʝ ʠ (ʠʣʠ) ʤʦʜʝʨʥʠʟʘʮʠʶ ʦʙʲʝʢʪʦʚ 
ɸʇʂ; 

-  ʚʦʟʤʝʱʝʥʠʝ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʯʘʩʪʠ ʨʘʩʭʦʜʦʚ ʥʘ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ; 

-  ʢʦʤʧʝʥʩʘʮʠʷ ʯʘʩʪʠ ʟʘʪʨʘʪ ʥʘ ʩʝʨʪʠʬʠʢʘʮʠʶ ʧʨʦʜʫʢʮʠʠ ɸʇʂ; 

-  ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ; 

-  ʢʦʤʧʝʥʩʘʮʠʷ ʯʘʩʪʠ ʟʘʪʨʘʪ ʥʘ ʩʦʟʜʘʥʠʝ ʠ (ʠʣʠ) ʤʦʜʝʨʥʠʟʘʮʠʶ ʦʙʲʝʢʪʦʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ; 

-  ʩʫʙʩʠʜʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ; 
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-  ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ) ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

-  ʢʦʤʧʝʥʩʘʮʠʷ ʯʘʩʪʠ ʟʘʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʧʨʦʜʫʢʮʠʠ ɸʇʂ; 

-  ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ ʩʫʙʲʝʢʪʦʚ ʄʉʇ ʚ ʩʬʝʨʝ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ; 

-  ʢʦʤʧʝʥʩʘʮʠʷ ʯʘʩʪʠ ʟʘʪʨʘʪ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʩʝʤʷʥ; 

-  ʩʧʝʮʠʘʣʴʥʳʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʦʥʪʨʘʢʪ (ʉʇʀʂ 2.0). 

ɺ 2023 ʛʦʜʫ ʧʦ ʜʘʥʥʳʤ ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠ ʛʦʩʧʦʜʜʝʨʞʢʘ ɸʇʂ ʙʫʜʝʪ ʫʚʝʣʠʯʝʥʘ ʠ ʩʦʩʪʘʚʠʪ 

445,8 ʤʠʣʣʠʘʨʜʘ ʨʫʙʣʝʡ, ʵʪʠ ʩʨʝʜʩʪʚʘ ʧʦʡʜʫʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʭ ʛʦʩʧʨʦʛʨʘʤʤ, ʮʝʣʴ ʢʦʪʦʨʳʭ - ʨʝʝh-

ʥʠʝ ʚʦʧʨʦʩʦʚ ʧʦ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ ʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʨʘʟʚʠʪʠʶ ɸʇʂ ʠ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʪ ʦʙ-

ʱʝʛʦ ʦʙʲʝʤʘ ʩʨʝʜʩʪʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʥʘ ʛʦʩʧʨʦʛʨʘʤʤʫ ɸʇʂ ʚ 2023 ʛʦʜʫ, ʧʦʣʦʚʠʥʘ - 173,4 ʤʠʣʣʠ-

ʘʨʜʘ ʨʫʙʣʝʡ - ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʝʪʚʝʨʪʘʷ ʯʘʩʪʴ - 

83,4 ʤʠʣʣʠʘʨʜʘ ʨʫʙʣʝʡ - ʥʘ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʝʡ ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ɸʇʂ. ɽʱʝ 12 ʧʨʦʮʝʥʪʦʚ 

ʩʨʝʜʩʪʚ, ʠʣʠ 41,4 ʤʠʣʣʠʘʨʜʘ ʨʫʙʣʝʡ, ʧʣʘʥʠʨʫʝʪʩʷ ʥʘʧʨʘʚʠʪʴ ʥʘ ʧʦʜʜʝʨʞʢʫ ʵʢʩʧʦʨʪʘ. ʅʘ ʩʫʙʩʠʜʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 10 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ. ɺʳʨʘʩʪʫʪ ʦʙʲʝʤʳ ʧʦʜ-

ʜʝʨʞʢʠ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʘʢ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ ʠ ʚʠʥʦʜʝʣʠʝ, ʟʘʢʣʘʜʢʘ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ, 

ʧʣʝʤʝʥʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʠ ʤʷʩʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ, ʩʝʣʴʩʢʠʡ ʪʫʨʠʟʤ. 

ɺʣʘʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʧʣʘʥʠʨʫʶʪ ʚ 2023 ʛʦʜʫ ʚʳʜʝʣʠʪʴ ʠʟ ʛʦʩʙʶʜʞʝʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ɸʇʂ 1 ʤʣʨʜ 

202,1 ʤʣʥ ʤʘʥʘʪʦʚ (53,2 ʤʠʣʣʠʘʨʜʘ ʨʫʙʣʝʡ), ʯʪʦ ʥʘ 20,5% ʙʦʣʴʰʝ, ʯʝʤ ʚ 2022 ʛʦʜʫ. ʀʟ ʢʦʪʦʨʳʭ 658,1 

ʤʣʥ ʤʘʥʘʪʦʚ (29 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ) ʙʦʣʝʝ 54,7% ʨʘʩʭʦʜʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʘʧʨʘʚʠʪʴ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʝʨʳ, ʥʘ ʬʠʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʣʠʦʨʘʮʠʠ, ʠʨʨʠʛʘʮʠʠ ʠ ʦʨʦʩʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤ ï 465,8 ʤʣʥ ʤʘʥʘʪʦʚ (38,7%), ʚʝʪʝʨʠʥʘʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ï 47,5 ʤʣʥ ʤʘʥʘʪʦʚ (4%), ʜʨʫʛʠʝ ʮʝ-

ʣʠ ï 30,7 ʤʣʥ ʤʘʥʘʪʦʚ (2,6%). ʅʘ ʤʝʨʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ɸʟʝʨʙʘʡ-

ʜʞʘʥʝ, ʚʢʣʶʯʘʷ ʧʨʠʚʣʝʯʝʥʠʝ ʥʦʚʳʭ ʟʝʤʝʣʴ ʚ ʂʘʨʘʙʘʭʝ ʠ ɺʦʩʪʦʯʥʦʤ ɿʘʥʛʝʟʫʨʝ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʡ ʦʙʦʨʦʪ, ʚ 2023 ʛʦʜʫ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 625,2 ʤʣʥ. ʤʘʥʘʪʦʚ (27,4 ʤʠʣʣʠʘʨʜʘ ʨʫʙʣʝʡ). ʂʨʦʤʝ ʵʪʦʛʦ, ʚ 

ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʥʠʞʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʤʧʦʨʪʥʦʡ ʧʰʝʥʠʮʳ 

ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʨʝʛʫʣʠʨʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʘʤʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʪʨʘʥʳ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʰʝʥʠʮʝʡ ʙʫʜʫʪ ʚʳʜʝʣʝʥʳ ʩʨʝʜʩʪʚʘ ʚ ʨʘʟʤʝʨʝ 180 ʤʣʥ ʤʘʥʘʪʦʚ (7,9 ʤʠʣʣʠʘʨʜʘ 

ʨʫʙʣʝʡ). ʅʘ ʩʪʨʘʭʦʚʘʥʠʝ ʩʝʣʴʭʦʟʨʘʩʪʝʥʠʡ ʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʝ-

ʜʫʩʤʦʪʨʝʥʦ 6,5 ʤʣʥ. ʤʘʥʘʪʦʚ (287,5 ʤʣʥ. ʨʫʙʣʝʡ). 

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʚ ʮʝʣʷʭ ʫʢʨʝʧʣʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʠ ʩʥʠʞʝʥʠʷ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʠʤʧʦʨʪʘ ʪʘʢʦʡ ʧʨʦʜʫʢʮʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʨʷʜ ʧʨʦʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʜʘʯʘ ʬʝʨʤʝʨʘʤ ʨʘʟ-

ʣʠʯʥʳʭ ʩʫʙʩʠʜʠʡ. 

ɿʘʥʷʪʳʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʦʣʫʯʘʶʪ ʩʫʙʩʠʜʠʠ ʥʘ ʧʦʩʝʚ ʠ ʫʨʦʞʘʡ ʧʨʦʜʫʢʮʠʠ ʘʛʨʦʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɸʇʂ) ï ʬʝʨʤʝʨʘʤ ʥʘ ʢʘʞʜʳʡ ʛʝʢʪʘʨ ʧʘʰʥʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʜʦʪʘʮʠʷ ʚ ʮʝʣʷʭ 

ʚʦʟʤʝʱʝʥʠʷ ʯʘʩʪʠ ʨʘʩʭʦʜʦʚ, ʧʦʥʝʩʝʥʥʳʭ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʩʨʝʜʩʪʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ. ʊʘʢʞʝ ʩʫʙʩʠʜʠʠ ʚʳʜʘʶʪʩʷ ʥʘ ʫʨʦʞʘʡ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʫʙʩʠʜʠʠ ʥʘ ʧʦ-

ʩʘʜʢʫ ʟʘ ʢʘʞʜʫʶ ʧʦʩʪʘʚʣʝʥʥʫʶ ʪʦʥʥʫ ʧʨʦʜʫʢʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʳʜʘʶʪʩʷ ʩʫʙʩʠʜʠʠ ʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʠʤʝʥʝ-

ʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ ʭʦʟʷʡʩʪʚʝ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʘʤʳʤ ʩʫʙʩʠʜʠʨʦʚʘʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʪʘʣʘ ʧʰʝʥʠʮʘ ï ʧʫ-

ʪʝʤ ʧʨʷʤʦʛʦ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʬʝʨʤʝʨ ʧʦʣʫʯʘʝʪ ʧʦʤʦʱʴ ʚ ʨʘʟʤʝʨʝ 290 ʤʘʥʘʪʦʚ (ʦʢʦʣʦ 13 ʪʳʩ. ʨʫʙʣʝʡ) 

ʟʘ ʢʘʞʜʳʡ ʛʝʢʪʘʨ ʧʦʩʝʚʥʳʭ ʟʝʤʝʣʴ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʣʝʪ. 

ʉʫʙʩʠʜʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʬʬʝʢʪʠʚʥʳ ʚ ʪʝʭ ʦʪʨʘʩʣʷʭ, ʧʨʦʜʫʢʮʠʷ ʢʦʪʦʨʳʭ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʘ ʢʘʢ ʥʘ ʚʥʫʪʨʝʥʥʝʤ, ʪʘʢ ʠ ʥʘ ʚʥʝʰʥʝʤ ʨʳʥʢʝ. 

ɽʩʪʴ ʩʬʝʨʳ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʘʚʘʪʴ ʩʫʙʩʠʜʠʠ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʯʪʦʙʳ 

ʬʝʨʤʝʨ ʠʣʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʤʦʛ ʧʦʩʪʨʦʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ ʙʫʜʝʪ ʥʘʣʘʞʝʥʦ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʦʚʪʦʨʥʳʭ ʩʫʙʩʠʜʠʷʭ ʥʝ ʙʫʜʝʪ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʝʩʪʴ ʪʘʢʠʝ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʩʫʙ-

ʩʠʜʠʨʦʚʘʥʠʠ. ʀʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʟʘ ʩʯʝʪ ʝʞʝʛʦʜʥʦʡ ʜʝʥʝʞʥʦʡ ʧʦʤʦʱʠ. ʂʘʢ ʪʦʣʴʢʦ ʦʩʪʘ-

ʥʦʚʠʪʩʷ ʚʳʜʘʯʘ ʩʫʙʩʠʜʠʡ, ʪʘʢʠʝ ʭʦʟʷʡʩʪʚʘ ʧʨʠʜʫʪ ʚ ʫʧʘʜʦʢ.  

ʉʬʝʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʷʤʠ ʟʝʨʥʘ ʚ ʈʦʩʩʠʠ, ɹʝʣʘʨʫʩʠ ʠ ʂʘʟʘʭʩʪʘʥʝ. 

ɺʳʜʘʚʘʷ ʩʫʙʩʠʜʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʟʝʨʥʘ, ʛʦʩʫʜʘʨʩʪʚʦ, ʚ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ, ʧʨʠʥʫʞʜʘʝʪ ʬʝʨʤʝ-

ʨʦʚ ʚʳʨʘʱʠʚʘʪʴ ʧʰʝʥʠʮʫ. ʌʝʨʤʝʨʳ ʧʝʨʝʥʘʧʨʘʚʣʷʶʪ ʩʚʦʠ ʫʩʠʣʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘ ʧʦʩʝʚ ʩʫʙʩʠʜʠ-

ʨʦʚʘʥʥʦʛʦ ʟʝʨʥʘ. ʉʫʙʩʠʜʠʠ ʥʘ ʩʙʦʨ ʫʨʦʞʘʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ, ʪʘʢ ʢʘʢ ʤʦʪʠʚʠʨʫʶʪ ʬʝʨʤʝʨʘ ʩʦʙʠʨʘʪʴ 

ʙʦʣʴʰʝ ʫʨʦʞʘʷ, ʣʫʯʰʝ ʩʣʝʜʠʪʴ ʟʘ ʧʨʦʮʝʩʩʦʤ ʚʳʨʘʱʠʚʘʥʠʷ ʟʝʨʥʘ. 
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ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʝʛʠʦ-

ʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʠ ʜʨ. 

ʬʘʢʪʦʨʳ ʨʘʟʚʠʪʠʷ ɸʇʂ. ɺʘʞʥʦ ʚʥʝʜʨʷʪʴ ʧʝʨʝʜʦʚʳʝ ʤʝʨʳ ʠ ʩʧʦʩʦʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʬʠʥʘʥʩʦʚʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʩʧʦʩʦʙʥʳʤ ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-

ʩʪʠ ʪʨʫʜʘ, ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ɸʇʂ ʚ 

ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ɼʘʥʥʳʝ ʤʝʨʳ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ɸʇʂ, ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʘʛʨʘʨʥʦʡ ʩʬʝʨʳ, ʜʦʩʪʫʧʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ 

ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʝʩʧʝʯʠʪʴ ʥʘʮʠʦʥʘʣʴʥʫʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ [3].  
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ʄʘʩʰʪʘʙ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʩʝʛʦʜʥʷ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ, ʢʦʣʦʩʩʘʣʝʥ. 

ʂʘʞʝʪʩʷ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʚʩʝʛʦ ʣʠʰʴ ʧʦʨʦʞʜʝʥʠʝʤ ʜʚʫʭʣʝʪʥʝʡ ʧʘʥʜʝʤʠʠ ʠ ʫʢʨʘʠʥʩʢʦʛʦ, ʠʣʠ, ʰʠʨʝ, 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʢʨʠʟʠʩʘ. ʆʜʥʘʢʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʧʫʩʪʷ ʜʝʩʷʪʠʣʝʪʠʷ ʤʳ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ, ʥʘʦʙʦʨʦʪ, 

ʨʝʘʢʮʠʷ ʥʘ ʧʘʥʜʝʤʠʶ ʠ ʝʚʨʦʧʝʡʩʢʠʡ ʢʨʠʟʠʩ ʩʪʘʣʠ ʩʣʝʜʩʪʚʠʝʤ ʤʘʩʰʪʘʙʥʝʡʰʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʝʨʝʤʝʥ 

ʚ ʤʠʨʦʚʦʤ ʭʦʟʷʡʩʪʚʝ, ʥʘʯʘʣʦ ʢʦʪʦʨʳʭ ʯʝʣʦʚʝʯʝʩʪʚʦ ʧʨʦʩʪʦ ʥʝ ʟʘʤʝʪʠʣʦ. ɺ ʵʪʦʤ, ʢʩʪʘʪʠ, ʥʝʪ ʥʠʯʝʛʦ 

ʫʜʠʚʠʪʝʣʴʥʦʛʦ. ʄʘʣʦ ʢʪʦ ʟʘʤʝʯʘʣ ʚʦʩʭʦʞʜʝʥʠʝ ʉʐɸ ʚ ʧʝʨʚʦʡ ʯʝʪʚʝʨʪʠ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʘ ʬʦʥʝ ʢʘʪʘ-

ʩʪʨʦʬ, ʧʦʪʨʷʩʘʚʰʠʭ ɽʚʨʦʧʫ ʠ ʈʦʩʩʠʶ. ʆʯʝʥʴ ʥʝʤʥʦʛʠʝ ʚ ʢʦʥʮʝ 1980-ʭ ʤʦʛʣʠ ʧʨʝʜʧʦʣʘʛʘʪʴ ʛʨʷʜʫʱʝʝ 

ʚʦʩʭʦʞʜʝʥʠʝ ʂʠʪʘʷ, ʢʦʪʦʨʳʡ ʩʪʨʝʤʠʪʝʣʴʥʦ, ʚʩʝʛʦ ʟʘ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ, ʧʝʨʝʢʨʦʠʣ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʢʘʨ-

ʪʫ ʚʩʝʛʦ ʤʠʨʘ. ʏʪʦʙʳ ʥʠʯʝʛʦ ʥʝ ʧʨʦʧʫʩʪʠʪʴ, ʩʝʛʦʜʥʷ ʠʩʪʠʥʥʳʝ ʧʨʠʯʠʥʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ ʥʘʜʦ ʠʩʢʘʪʴ ʥʘ ʤʠʨʦʚʦʤ ʖʛʝ, ʦʭʚʘʪʳʚʘʶʱʝʤ ʉʝʚʝʨ ɸʬʨʠʢʠ, ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ 

ʊʫʨʮʠʶ ʠ ʀʨʘʥ ʢ ʇʘʢʠʩʪʘʥʫ ʠ ʀʥʜʠʠ. ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʢʦʨʠʜʦʨʝ ʚ ʙʣʠʞʘʡʰʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʙʫʜʫʪ 

ʠʜʪʠ ʩʘʤʳʝ ʘʢʪʠʚʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʠʤʝʥʥʦ ʪʫʜʘ ʧʦʪʝʢʫʪ ʢʘʧʠʪʘʣʳ ʚ ʧʦʠʩʢʘʭ ʚʳʩʦʢʦʡ 

ʦʪʜʘʯʠ. 

ʉʠʪʫʘʮʠʷ ʥʘ ʤʠʨʦʚʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤ ʨʳʥʢʝ ʦʢʘʟʳʚʘʝʪ ʥʝʦʜʥʦʟʥʘʯʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦ-

ʤʠʢʠ ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ï ʫʯʘʩʪʥʠʢʦʚ ʉʅɻ. ɼʘʞʝ ʜʣʷ ʩʪʨʘʥ-ʵʢʩʧʦʨʪʝʨʦʚ, ʜʦʭʦʜʳ ʢʦʪʦʨʳʭ ʦʪ ʧʨʦ-

ʜʘʞʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʙʝʟʫʩʣʦʚʥʦ, ʚʦʟʨʘʩʪʫʪ, ʧʨʦʙʣʝʤʥʦʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʩʠʪʫʘʮʠʷ ʥʘ ʚʥʫʪʨʝʥʥʝʤ 

ʨʳʥʢʝ, ʛʜʝ ʮʝʥʦʚʘʷ ʧʦʣʠʪʠʢʘ ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʦʙʘʣʴʥʳʭ ʪʝʥʜʝʥʮʠʡ 

[2, 3, 5]. 

ʏʠʩʪʳʤʠ ʵʢʩʧʦʨʪʝʨʘʤʠ ʟʝʨʥʘ ʚ ʉʅɻ ʧʦ ʙʘʣʘʥʩʘʤ ʚ 2015ï2020 ʛʦʜʘʭ ʚʳʩʪʫʧʘʣʠ ʈʝʩʧʫʙʣʠʢʘ ʂʘ-

ʟʘʭʩʪʘʥ, ʛʜʝ ʧʨʝʚʳʰʝʥʠʝ ʵʢʩʧʦʨʪʘ ʥʘʜ ʠʤʧʦʨʪʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ 2020 ʛʦʜʫ ʩʦʩʪʘʚʠʣʦ 5,746 ʤʣʥ ʪ, 

ʈʝʩʧʫʙʣʠʢʘ ʄʦʣʜʦʚʘ (ʧʨʝʚʳʰʝʥʠʝ ï 0,419 ʤʣʥ ʪ), ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ (ʧʨʝʚʳʰʝʥʠʝ ï 48,2 ʤʣʥ ʪ) ʠ 

ʋʢʨʘʠʥʘ (ʧʨʝʚʳʰʝʥʠʝ ï 51,893 ʤʣʥ ʪ) [2, 5]. ɺ 2021 ʛʦʜʫ ʫʢʘʟʘʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʩʦʭʨʘʥʠʣʠʩʴ. 

ʅʘ ʟʘʩʝʜʘʥʠʠ ʉʦʚʝʪʘ ɹʝʟʦʧʘʩʥʦʩʪʠ ʆʆʅ ʧʦ ʪʝʤʝ ʢʦʥʬʣʠʢʪʦʚ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ 19 ʤʘʷ 2022 ʛ. ɻʝʥʝʨʘʣʴʥʳʡ ʩʝʢʨʝʪʘʨʴ ʆʆʅ ɸ.ɻʫʪʝʨʨʠʰ ʩʦʦʙʱʠʣ, ʯʪʦ 49 ʤʣʥ ʞʠʪʝʣʝʡ 43 ʩʪʨʘʥ 

ʤʠʨʘ ʛʨʦʟʠʪ ʛʦʣʦʜʥʘʷ ʩʤʝʨʪʴ. ʇʦʯʪʠ 140 ʤʣʥ ʣʶʜʝʡ ʚ 10 ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚʢʣʶʯʘʷ ɸʬʛʘʥʠʩʪʘʥ, ʉʠʨʠʶ 

ʠ ʁʝʤʝʥ, ʘ ʪʘʢʞʝ ʨʷʜ ʘʬʨʠʢʘʥʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʠʩʧʳʪʳʚʘʶʪ ʦʩʪʨʫʶ ʥʝʭʚʘʪʢʫ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 

ɻʣʘʚʘ ɺʩʝʤʠʨʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʆʆʅ (ɺʇʇ) ɼ.ɹʠʟʣʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʟʘʷʚʣʷʣ ʦ ʧʨʠ-

ʙʣʠʞʝʥʠʠ çʙʝʩʧʨʝʮʝʜʝʥʪʥʦʛʦ ʢʨʠʟʠʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʢʦʥʬʣʠʢʪʘʤʠ, ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʧʘʥʜʝʤʠ-

ʝʡè. ʇʦ ʝʛʦ ʩʣʦʚʘʤ, ʜʦ ʧʘʥʜʝʤʠʠ ʯʠʩʣʦ ʛʦʣʦʜʘʶʱʠʭ ʚʳʨʦʩʣʦ ʩ 80 ʜʦ 135 ʤʣʥ, ʧʦʩʣʝ ʧʘʥʜʝʤʠʠ ʧʦʢʘ-

ʟʘʪʝʣʠ ʫʚʝʣʠʯʠʣʠʩʴ ʩ 135 ʤʣʥ ʜʦ 276 ʤʣʥ, ʘ ʢʨʠʟʠʩ ʚ ʋʢʨʘʠʥʝ ʜʦʚʝʣ ʵʪʦ ʯʠʩʣʦ, ʧʦ ʩʘʤʳʤ ʩʢʨʦʤʥʳʤ 

ʦʮʝʥʢʘʤ, ʜʦ 323 ʤʣʥ ʯʝʣʦʚʝʢ [1]. 

ɺ ʩʦʚʤʝʩʪʥʦʤ ʧʨʝʩʩ-ʨʝʣʠʟʝ ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠ-

ʥʝʥʥʳʭ ʅʘʮʠʡ (ʌɸʆ) ʠ ɺʇʇ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ 6 ʠʶʥʷ 2022 ʛ., ʧʨʠʚʦʜʠʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ɼ.ɹʠʟʣʠ 

ʦ ʪʦʤ, ʯʪʦ çʩʝʛʦʜʥʷ ʩʠʪʫʘʮʠʷ ʥʘʤʥʦʛʦ ʭʫʞʝ, ʯʝʤ ʚʦ ʚʨʝʤʷ çʘʨʘʙʩʢʦʡ ʚʝʩʥʳè 2011 ʛʦʜʘ ʠ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʦʛʦ ʢʨʠʟʠʩʘ 2007ï2008 ʛʦʜʦʚ, ʢʦʛʜʘ ʧʦʣʠʪʠʯʝʩʢʠʝ ʚʦʣʥʝʥʠʷ, ʙʝʩʧʦʨʷʜʢʠ ʠ ʧʨʦʪʝʩʪʳ ʩʦʪʨʷʩʘʣʠ 

48 ʩʪʨʘʥ. ʄʳ ʫʞʝ ʚʠʜʠʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʀʥʜʦʥʝʟʠʠ, ʇʘʢʠʩʪʘʥʝ, ʇʝʨʫ ʠ ʐʨʠ-ʃʘʥʢʝ, ï ʠ ʵʪʦ ʪʦʣʴʢʦ 

ʚʝʨʭʫʰʢʘ ʘʡʩʙʝʨʛʘè [4, 6]. 

ʇʨʦʜʦʣʞʘʶʱʠʡʩʷ ʫʢʨʘʠʥʩʢʠʡ ʢʦʥʬʣʠʢʪ ʙʫʜʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʩʠʪʫʘʮʠʶ ʚ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ, ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʦʡ, ʚʦʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʬʝʨʘʭ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʢʦʥʪʠʥʝʥʪʝ, ʥʦ ʠ ʚ ʤʠʨʝ ʚ ʮʝʣʦʤ. ɻʣʫʙʠʥʘ ʢʨʠʟʠʩʘ ʦʙʫʩʣʦʚʣʝʥʘ ʪʘʢʞʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ ï 

ʚʦʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʡ ʢʦʥʬʣʠʢʪ ʫʩʫʛʫʙʣʷʝʪʩʷ ʝʛʦ ʥʘʣʦʞʝʥʠʝʤ ʚʦ ʚʨʝʤʝʥʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʛʣʦ-

ʙʘʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʚʳʟʚʘʥʥʳʝ ʧʘʥʜʝʤʠʝʡ 2019-2021 ʛʛ., ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʯʪʦ ï ʚʩʝ ʚʤʝ-

ʩʪʝ ï ʠʤʝʣʦ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʚʳʰʝʥʠʝ ʮʝʥ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ ʠ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʠ ʠʭ ʜʝʬʠʮʠʪ. 
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ʇʦ ʜʘʥʥʳʤ International Grains Council (IGC, ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʚʝʪ ʧʦ ʟʝʨʥʫ), ʧʨʦʛʥʦʟ ʤʠʨʦʚʦ-

ʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʳʭ (ʧʰʝʥʠʮʘ ʠ ʬʫʨʘʞʥʦʝ ʟʝʨʥʦ) ʥʘ 2021/22 ʛʦʜ ʧʦʚʳʰʝʥ ʥʘ 3 ʤʣʥ ʪ ʚ ʤʝʩʷʮ ʜʦ 

ʨʝʢʦʨʜʥʳʭ 2,3 ʤʣʨʜ ʪ, ʚ ʦʩʥʦʚʥʦʤ ʠʟ-ʟʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʢʫʨʫʟʳ. ʋʤʝʥʴʰʝʥʠʝ ʫʨʦʞʘʷ 

ʧʰʝʥʠʮʳ, ʢʫʢʫʨʫʟʳ ʠ ʩʦʨʛʦ ʦʛʨʘʥʠʯʠʪ ʦʙʱʠʡ ʦʙʲʝʤ ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʚ 2022/23 ʛʦʜʫ ʜʦ 

2251 ʤʣʥ ʪ, ʯʪʦ ʥʘ 40 ʤʣʥ ʪ ʤʝʥʴʰʝ, ʯʝʤ ʛʦʜʦʤ ʨʘʥʝʝ. ʇʦʩʢʦʣʴʢʫ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʦʚ ʩʜʝʨʞʠʚʘʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝʤ ʨʳʥʦʯʥʳʭ ʮʝʥ ʠ ʥʦʨʤʠʨʦʚʘʥʠʝʤ ʩʧʨʦʩʘ, ʦʙʱʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʩʦʢʨʘʪʠʪʩʷ ʥʘ 8 ʤʣʥ ʪʦʥʥ, 

ʜʦ 2,27 ʤʣʨʜ ʪ ï ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʚʳʡ ʨʘʟ ʩ 2015\2016 ʛʦʜʘ. ʄʠʨʦʚʘʷ ʪʦʨʛʦʚʣʷ ʩʦʢʨʘʪʠʪʩʷ ʥʘ 3% ʜʦ 

404 ʤʣʥ ʪʦʥʥ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʤʝʥʴʰʠʭ ʦʙʲʝʤʦʚ ʢʫʢʫʨʫʟʳ ʠ ʷʯʤʝʥʷ, ʩʦʦʙʱʘʝʪ IGC. 

ʂʨʫʧʥʝʡʰʠʤʠ ʵʢʩʧʦʨʪʝʨʘʤʠ ʟʝʨʥʘ ʚ ʤʠʨʝ ʷʚʣʷʶʪʩʷ ʈʦʩʩʠʷ ʠ ʋʢʨʘʠʥʘ. ɼʦ ʥʘʯʘʣʘ ʚʦʝʥʥʦʡ ʩʧʝ-

ʮʦʧʝʨʘʮʠʠ ʥʘ ʋʢʨʘʠʥʝ ʥʘ ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʣʦʩʴ ʙʦʣʝʝ ʪʨʝʪʠ ʦʙʱʝʤʠʨʦʚʦʛʦ ʦʙʲʝʤʘ ʵʢʩʧʦʨʪʘ ʟʝʨʥʦ-

ʚʳʭ, ʦʮʝʥʠʚʘʣʘ ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ 

(ʌɸʆ). çʏʝʨʥʦʤʦʨʩʢʠʡ ʨʝʛʠʦʥ ʠ ʚʦʚʩʝ ʥʘʟʳʚʘʶʪ çʭʣʝʙʥʦʡ ʢʦʨʟʠʥʦʡ ɽʚʨʦʧʳè, - ʢʦʤʤʝʥʪʠʨʫʝʪ ʛʣʘʚ-

ʥʳʡ ʘʥʘʣʠʪʠʢ ʀʂ çʀʚʦʣʛʘ ʂʘʧʠʪʘʣè ʄʘʨʢ ʉʘʚʠʯʝʥʢʦ [6]. ʉʝʡʯʘʩ ʞʝ ʠʟ-ʟʘ ʙʣʦʢʠʨʦʚʢʠ ʘʟʦʚʩʢʠʭ ʠ 

ʯʝʨʥʦʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʚʳʚʝʟʪʠ ʥʘ ʵʢʩʧʦʨʪ ʟʝʨʥʦ ʠʟ ʋʢʨʘʠʥʳ ʥʝʚʦʟʤʦʞʥʦ. ʈʦʩʩʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ 

ʤʘʨʪʝ ʟʘʧʨʝʪʠʣʘ ʚʳʚʦʟ ʟʝʨʥʦʚʳʭ ʚ ʩʪʨʘʥʳ ɽɸʕʉ ʜʦ 30 ʠʶʥʷ. ʌʝʜʝʨʘʣʴʥʳʝ ʚʣʘʩʪʠ ʦʙʲʷʩʥʷʣʠ ʪʘʢʦʝ 

ʨʝʰʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʈʌ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ.  

ʅʘ ʬʦʥʝ ʩʠʪʫʘʮʠʠ ʥʘ ʋʢʨʘʠʥʝ ʚ ʤʠʨʝ ʦʞʠʜʘʝʪʩʷ ʫʭʫʜʰʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʦ-

ʪʦʨʦʝ ʧʨʠʚʝʜʝʪ ʢʘʢ ʢ ʥʝʭʚʘʪʢʝ ʩʳʨʴʷ, ʪʘʢ ʠ ʝʛʦ ʫʜʦʨʦʞʘʥʠʶ, ʩʯʠʪʘʝʪ ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ (ʌɸʆ) ʆʆʅ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʥʘʯʥʫʪʩʷ ʚ 2023 ʛʦʜʫ, ʯʠʩʣʦ ʛʦʣʦʜʘʶʱʠʭ ʚ ʤʠ-

ʨʝ ʫʚʝʣʠʯʠʪʩʷ ʥʘ 13,7 ʤʣʥ ʯʝʣʦʚʝʢ.  
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ʨʘʚʜʳʚʘʶʱʠʭʩʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʦʙ-

ʱʝʩʪʚʝ ʚ ʮʝʣʦʤ. ʀʩʩʣʝʜʫʶʪʩʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʨʝʟʫʣʴʪʘʪʦʚ ʫʨʙʘʥʠʟʘʮʠʦʥʥʦʛʦ ʬʦʨʤʘʪʘ 

ʞʠʟʥʝʦʙʫʩʪʨʦʡʩʪʚʘ, ʢʘʢ ʥʘʩʣʝʜʠʝ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ, ʢʦʛʜʘ ʧʝʨʝʪʦʢʠ ʩʝʣʷʥ ʚ ʛʦʨʦʜʘ ʥʝ ʪʦʣʴʢʦ ʧʨʠ-

ʚʝʪʩʪʚʦʚʘʣʠʩʴ, ʥʦ ʠ ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ ʚʣʘʩʪʷʤʠ ʚʩʝʩʪʦʨʦʥʥʝ. ʇʨʝʜʣʘʛʘʶʪʩʷ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʬʦʨʤʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʦʩʚʦʝʥʠʷ ʧʦʪʝʥʮʠʘʣʦʚ ʢʘʢ ʛʦʨʦʜʩʢʠʭ, ʪʘʢ ʠ ʩʝʣʴʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʚ ʨʝʛʠʦ-

ʥʘʭ. ʋʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʚ ʦʩʥʦʚʫ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʣʦʞʝʥʳ ʬʘʢʪʠʯʝʩʢʠ ʥʘʣʠʯʝʩʪʚʫʶʱʠʝ 

ʧʦʪʝʥʮʠʘʣʳ, ʤʝʥʪʘʣʠʪʝʪ ʠ ʪʷʛʘ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʬʦʨʤʘʤ ʦʙʱʝʞʠʪʠʷ ʥʘʨʦʜʦʚ, ʬʦʨʤʠʨʫʶʱʠʝ ʢʦʥʮʝʧ-

ʮʠʶ ʪʘʥʜʝʤʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʠʩʪʝʢʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ: ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʨʫʨʘʣʠʟʘʮʠʠ. 

ɼʚʠʞʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʜʥʦʚʨʝʤʝʥʥʦ: çʛʦʨʦʜ-ʩʝʣʦ ʠ çʩʝʣʦ-

ʛʦʨʦʜè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʙʘʥʠʟʘʮʠʷ, ʨʫʨʘʣʠʟʘʮʠʷ, ʢʦʥʮʝʧʮʠʷ ʪʘʥʜʝʤʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʪʠʤʫʣʠʨʦʚʘ-

ʥʠʷ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ, ʧʝʨʝʪʦʢʠ ʥʘʩʝʣʝʥʠʷ ʠʟ ʛʦʨʦʜʦʚ ʚ ʩʝʣʘ ʠ ʦʙʨʘʪʥʦ. 
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Annotation 

The actual problems of urbanization and ruralization of the population of Russia in the emerging con-

ditions of real threats and the objective need to break the established, but not justified instruments of birth 

control and reduce the mortality of the population in society as a whole are considered. Cause-and-effect re-

lationships of the results of the urbanization format of life arrangement are investigated, as a legacy of indu-

strialization, when the flows of villagers to cities were not only welcomed, but also supported by the authori-

ties comprehensively. New approaches to the reform of the organizational and economic mechanism of pop-

ulation stabilization are proposed, based on the principles of developing the potentials of both urban and ru-

ral resources, their aggregates in the regions. It is argued that such an approach should be based on the ac-

tually existing potentials, mentality and craving for traditional forms of peoples' coexistence, which form the 

concept of tandem impact of parallel processes: urbanization and ruralization. The movement of the popula-

tion should take place in two directions at the same time: çcity-villageè and çvillage-cityè. 

Key words: urbanization, ruralization, the concept of a tandem mechanism for stimulating births and 

deaths, population flows from cities to villages and vice versa. 

 

ɺʚʝʜʝʥʠʝ ʚ ʧʨʦʙʣʝʤʫ. ʈʦʜʠʚʰʠʝʩʷ ʚ 50-60-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʧʦʤʥʷʪ, ʯʪʦ 

ʚ ʦʢʨʫʛʝ, ʧʦ ʩʦʩʝʜʩʪʚʫ, ʧʦʯʪʠ ʚʩʝ ʨʦʜʠʪʝʣʠ - ʨʦʚʝʩʥʠʢʠ ʆʢʪʷʙʨʴʩʢʦʡ ʨʝʚʦʣʶʮʠʠ 1917 ʛʦʜʘ, ʯʪʦ ʪʨʫʜ 

ʢʦʣʭʦʟʥʠʢʦʚ ʙʳʣ ʪʷʞʝʣʝʡʰʠʤ ʠ ʧʦʯʪʠ çʙʝʟ ʦʧʣʘʪʥʳʤè. ʆʜʥʘʢʦ ʚʩʝ ʩʝʤʴʠ ʟʘʚʦʜʠʣʠ ʥʝ ʤʝʥʝʝ 5-6 ʜʝ-

ʪʝʡ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʠ ʤʥʦʛʦʜʝʪʥʳʝ ï ʧʦ 10-12 ʠ ʙʦʣʝʝ. ʕʪʦ ʙʳʣʦ ʧʨʦʷʚʣʝʥʠʝʤ ʚʳʩʦʯʘʡʰʝʛʦ ʧʘʪ-

ʨʠʦʪʠʟʤʘ ʥʘʨʦʜʘ. ɺʝʜʴ ʪʦʛʜʘ ʥʝ ʙʳʣʦ ʥʠ ʧʦʩʦʙʠʡ, ʥʠ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʥʦ ʦʧʦʨʘ ʢʘʞʜʦʡ ʩʝʤʴʠ 

ʩʢʣʘʜʳʚʘʣʘʩʴ ʠʟ ʩʠʥʝʨʛʠʯʝʩʢʦʡ ʤʦʱʠ ʦʙʲʝʜʠʥʷʶʱʠʭʩʷ ʠʥʜʠʚʠʜʫʫʤʦʚ ʚ ʜʫʭʦʚʥʦʡ ʩʬʝʨʝ, ʘ ʤʘʪʝʨʠ-

ʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʢʣʘʜʳʚʘʣʦʩʴ ʠʟ ʢʨʫʧʠʮ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʠ ʠʟ çʫʚʝʨʝʥʥʦʩʪʠ ʚ ʟʘʚʪʨʘʰʥʝʤ 

ʜʥʝèé 

ʆʜʥʘʢʦ ʤʝʪʘʤʦʨʬʦʟʘ ʥʘ ʟʘʩʪʘʚʠʣʘ ʩʝʙʷ ʜʦʣʛʦ ʞʜʘʪʴ. ʏʝʨʝʟ ʧʦʣʚʝʢʘ, ʚ 2000-ʳʝ, ʚ ʈʦʩʩʠʠ ʫʞʝ 

ʩʯʠʪʘʣʠ, ʯʪʦ ʨʦʞʜʘʝʤʦʩʪʴ ʫʙʠʡʩʪʚʝʥʥʘʷ, ʧʦʪʦʤʫ, ʯʪʦ ʯʨʝʟʚʳʯʘʡʥʦ ʠ ʧʦʚʩʝʤʝʩʪʥʦ ʥʠʟʢʘʷ ʧʦ ʚʩʝʡ 

ʩʪʨʘʥʝ. ʇʨʠʯʠʥʘ - ʧʨʠʰʣʘ ʠ ʫʪʚʝʨʜʠʣʘʩʴ ʫʨʙʘʥʠʟʘʮʠʷé çʉʧʨʘʚʠʪʴʩʷ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚʳ-

ʤʠʨʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʜʘʞʝ ʝʩʣʠ ʧʦʚʳʩʠʪʴ ʧʦʩʦʙʠʷ ʥʘ ʜʝʪʝʡ ʠ ʟʘʧʨʝʪʠʪʴ ʘʙʦʨ-

ʪʳè ʠʣʠ ʢʘʢ ʫʪʚʝʨʞʜʘʣ ʚʠʮʝ-ʩʧʠʢʝʨ ɻʦʩʜʫʤʳ ɸ. ʏʠʣʠʥʛʘʨʦʚ: çʂʨʠʟʠʩ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʟʘʱʠʪʘ ʤʘʪʝ-

ʨʠʥʩʪʚʘ ʫʞʝ ʤʥʦʛʦ ʨʘʟ ʦʙʩʫʞʜʘʣʠʩʴ ʚ ʜʫʤʝ ʠ ʜʝʧʫʪʘʪʳ ʧʨʠʥʠʤʘʣʠ ʦʙʨʘʱʝʥʠʷ ʚ ʘʜʨʝʩ ʧʨʝʟʠʜʝʥʪʘ ɺ. 

ʇʫʪʠʥʘ. ɸ ʥʘʩʝʣʝʥʠʝ ʚʩʝ ʨʘʚʥʦ ʩʦʢʨʘʱʘʝʪʩʷ, ʨʦʞʜʘʝʤʦʩʪʴ ʧʘʜʘʝʪ, ʘ ʩʤʝʨʪʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪé ʉʝʡʯʘʩ 

ʨʦʞʜʘʝʤʦʩʪʴ ʚ ʈʦʩʩʠʠ ʫʧʘʣʘ ʥʠʞʝ ʫʨʦʚʥʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʩʝʣʝʥʠʷ, ʧʦʵʪʦʤʫ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʥʘʣʠʮʦ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʘʙʦʨʪʦʚ ʈʦʩʩʠʷ ʚʳʰʣʘ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝè [1,4]. 

ɽʤʫ ʚʪʦʨʠʣ ʜʨʫʛʦʡ ʜʝʧʫʪʘʪ ɻʦʩʜʫʤʳ ʉ. ɻʣʘʟʴʝʚ (ʥʳʥʝ ʘʢʘʜʝʤʠʢ ʈɸʅ), ʫʪʚʝʨʞʜʘʷ, ʯʪʦ ʝʱʝ ʯʝ-

ʨʝʟ ʧʦʣʚʝʢʘ: çɽʩʣʠ ʩʠʪʫʘʮʠʷ ʥʝ ʠʟʤʝʥʠʪʩʷ, ʪʦ ʢ 2050 ʛʦʜʫ ʥʘʩʝʣʝʥʠʝ ʩʪʨʘʥʳ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴʩʷ ʥʘ 40 
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ʤʣʥ. ʯʝʣʦʚʝʢé ʇʨʠʯʠʥʳ ʧʘʜʝʥʠʷ ʨʦʞʜʘʝʤʦʩʪʠ ʧʨʦʩʪʳ ʠ ʧʦʥʷʪʥʳ: ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝ-

ʥʠʷ, ʨʦʩʪ ʜʝʪʩʢʦʡ ʧʨʦʩʪʠʪʫʮʠʠ, ʥʘʨʢʦʤʘʥʠʠ, ʧʦʨʥʦʛʨʘʬʠʠ ʠ ʘʣʢʦʛʦʣʠʟʤʘè [1]. 

ʉʝʛʦʜʥʷ ʤʥʦʛʠʝ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʦʢʘ ʟʘʨʧʣʘʪʘ ʚ ʈʦʩʩʠʠ ʙʫʜʝʪ ʥʠʟʢʦʡ, ʪʨʫʜʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ 

ʪʦ, ʯʪʦ ʣʶʜʠ ʙʫʜʫʪ ʦʙʟʘʚʦʜʠʪʴʩʷ ʙʦʣʴʰʠʤʠ ʩʝʤʴʷʤʠ, ʠʙʦ ʠʤʝʪʴ ʤʥʦʛʦ ʜʝʪʝʡ ʥʝʤʦʜʥʦ, ʘ ʩʨʝʜʠ ʞʝʥ-

ʱʠʥ ʧʦʧʫʣʷʨʥʳ ʠʜʝʠ ʨʘʚʝʥʩʪʚʘ ʠ ʬʝʤʠʥʠʟʤʘ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʘʣʦʛ ʥʘ ʙʝʟ-

ʜʝʪʥʦʩʪʴ, ʚʚʦʜʠʪʴ ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʥʘʣʦʛ, ʫʚʝʣʠʯʠʪʴ ʧʦʩʦʙʠʷ ʥʘ ʜʝʪʝʡ, ʟʘʧʨʝʪʠʪʴ ʘʙʦʨʪʳ, ʫʩʠʣʠʪʴ 

ʚʣʠʷʥʠʝ ʮʝʨʢʚʠ ʥʘ ʦʙʱʝʩʪʚʝʥʥʫʶ ʞʠʟʥʴ. ʗʢʦʙʳ ʪʘʢʠʝ ʤʝʨʳ ʤʦʛʫʪ ʩʤʷʛʯʠʪʴ (ʘ ʪʦ ʠ ʚʦʚʩʝ ʥʠʚʝʣʠʨʦ-

ʚʘʪʴ) ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʩ ʚʝʩʴʤʘ ʥʝʛʘʪʠʚʥʦʡ ʩʠʪʫʘʮʠʝʡ (ʥʝ ʨʦʜʠʚʰʠʝʩʷ ʜʝʪʠ, ʥʝʧʨʦʞʠʪʳʝ ʛʦ-

ʜʳ, ʠʩʢʘʣʝʯʝʥʥʳʝ ʩʫʜʴʙʳ ʠ ʪ.ʧ.), ʫʛʨʦʞʘʶʱʠʭ ʪʝʥʜʝʥʮʠʡ ʜʝʧʦʧʫʣʷʮʠʠ ʦʙʱʝʩʪʚʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʧʦʟʠʪʠʚʥʳʭ ʮʝʣʝʡ, ʟʘʜʘʯʠ ʦʙʱʝʩʪʚʘ ʠ ʚʣʘʩʪʠ ʜʦʣʞʥʳ ʚʳʨʘʞʘʪʴʩʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦ-

ʨʦʚʴʷ ʜʝʪʝʡ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʟʨʦʩʣʳʭ, ʫʩʠʣʝʥʠʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʫʣʫʯʝh-

ʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ. ɸ ʦ ʤʘʪʝʨʠʘʣʴʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʙʣʘʛʦʧʦʣʫ-

ʯʠʷ ʩʝʤʴʠ, ʛʦʚʦʨʠʪʴ ʥʝ ʧʨʠʭʦʜʠʪʩʷ ï ʙʦʣʝʝ 20 ʤʣʥ ʞʠʚʫʪ ʟʘ ʯʝʨʪʦʡ ʙʝʜʥʦʩʪʠ. 

ʆ ʤʝʪʘʤʦʨʬʦʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʟʛʣʷʜʦʚ ʥʘ ʧʨʦʙʣʝʤʫ ʨʦʞʜʘʝʤʦʩʪʠ. ʇʨʦʰʣʦ ʝʱʝ 20 ʣʝʪ, ʠ ʪʦʪ 

ʞʝ ʘʢʘʜʝʤʠʢ ʉ. ɻʣʘʟʴʝʚ, ʵʢʩ-ʩʦʚʝʪʥʠʢ ʧʨʝʟʠʜʝʥʪʘ ʈʌ, ʙʳʚʰʠʡ ʤʠʥʠʩʪʨ ʚʥʝʰʥʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷ-

ʟʝʡ ʈʌ, ʧʨʝʜʣʦʞʠʣ ʫʚʝʣʠʯʠʪʴ ʥʘʩʝʣʝʥʠʝ ʈʦʩʩʠʠ ʩ ʧʦʤʦʱʴʶ ʠʧʦʪʝʢʠ: çʏʪʦʙʳ ʯʠʩʣʦ ʨʦʩʩʠʷʥ ʫʚʝʣʠ-

ʯʠʚʘʣʦʩʴ, ʠʤ ʥʫʞʥʳ ʜʦʤʘ, ʘ ʥʝ ʢʚʘʨʪʠʨʳ, ʩʯʠʪʘʝʪ ʦʥ. ʉʥʠʞʝʥʠʝ ʩʪʘʚʦʢ ʧʦ ʠʧʦʪʝʢʝ ʥʘ ʯʘʩʪʥʳʝ ʞʠʣʳʝ 

ʜʦʤʘ ʜʦ ʥʫʣʷ ʩʪʘʥʝʪ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʰʝʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʈʦʩʩʠʠè [1] 

ʂʘʢ ʤʦʞʥʦ ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʫʯʝʥʳʤ ʚ ʝʛʦ ʫʪʚʝʨʞʜʝʥʠʠ, ʯʪʦ: çʅʘʨʦʜ ʨʘʟʤʥʦʞʘʝʪʩʷ çʥʘ ʟʝʤʣʝè, 

ʠ ʜʝʣʦ ʥʝ ʚ ʪʦʤ, ʯʪʦʙʳ ʫ ʣʶʜʝʡ ʙʳʣʠ ʚʳʩʦʢʠʝ ʜʦʭʦʜʳ. ʉʦʮʠʦʣʦʛʘʤ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʣʘʙʦ ʚʟʘʠ-

ʤʦʩʚʷʟʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʠ ʜʠʥʘʤʠʢʘ ʜʦʭʦʜʦʚ ʠ ʨʦʞʜʘʝʤʦʩʪʠ. ɺʝʨʥʝʝ, ʩ ʨʦʩʪʦʤ ʜʦʭʦʜʦʚ ʧʨʦʷʚʣʷʝʪʩʷ 

ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʨʦʞʜʘʝʤʦʩʪʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʨʘʜʠ ʧʦʚʳʰʝʥʠʷ ʟʘ-

ʨʘʙʦʪʢʘ ʣʶʜʠ ʧʝʨʝʝʟʞʘʶʪ ʚ ʛʦʨʦʜʘ ʠ ʪʝʨʷʶʪ ʩʢʣʦʥʥʦʩʪʴ ʢ ʩʦʟʜʘʥʠʶ ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ. ɾʠʟʥʴ ʚ 

ʛʦʨʦʜʩʢʠʭ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʘʭ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʨʦʞʜʘʝʤʦʩʪʠè, ʠʙʦ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʵʚʦ-

ʣʶʮʠʦʥʠʨʫʝʪ ʤʝʥʪʘʣʠʪʝʪ ʠ ʪʨʘʜʠʮʠʠ ʩʝʤʝʡʥʦʡ ʞʠʟʥʠ ʤʥʦʛʠʭ ʥʘʨʦʜʦʚ ʠ ʥʘʨʦʜʥʦʩʪʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ 

ʚ ʝʜʠʥʦʡ ʩʝʤʴʝ ʥʘʨʦʜʦʚ ʩʪʨʘʥʳ. 

ʅʝʫʞʝʣʠ ʝʩʪʴ ʩʦʚʨʝʤʝʥʥʠʢʠ, - ʫʯʝʥʳʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʤʫʞʠ, - ʚʜʨʫʛ ʦʩʦʟʥʘʚʰʠʝ ʨʝʘʣʴʥʦʩʪʴ 

ʠ ʦʟʘʨʝʥʥʳʝ ʫʙʝʞʜʝʥʥʦʩʪʴʶ ʚ ʪʦʤ, ʯʪʦ ʦʙʱʝʩʪʚʝʥʥʘʷ ʞʠʟʥʴ ʧʦʜʯʠʥʷʝʪʩʷ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʜʠʘ-

ʣʝʢʪʠʢʝ ʧʦ ʄʘʨʢʩʫ. ɸ ʠʤʝʥʥʦ, ʯʪʦʙʳ ʞʠʪʴ ʠ ʨʘʟʤʥʦʞʘʪʴʩʷ, ʥʫʞʥʳ ʪʨʠ ʚʝʱʠ: çʞʠʣʴʸ, ʧʠʱʘ ʠ ʦʜʝʞ-

ʜʘè. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʜʦʣʞʥʳ ʠʤʝʪʴʩʷ ʪʘʢʞʝ ʠ ʩʫʙʲʝʢʪʳ ʠʥʩʪʠʪʫʪʘ ʩʝʤʴʠ, - ʪʦ ʝʩʪʴ ʟʜʦʨʦʚʘʷ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʠ ʜʝʝʩʧʦʩʦʙʥʳʝ ʠʥʩʪʠʪʫʪʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝ. çɽʩʣʠ ʜʘʜʠʤ ʥʘʩʝʣʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʝʪʴ ʧʦʣʥʦʮʝʥʥʳʡ ʜʦʤ ʩʦ ʚʩʝʡ ʜʝʪ-

ʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʚʦʢʨʫʛ ʚ ʚʠʜʝ ʙʦʣʴʥʠʮ, ʜʝʪʩʢʠʭ ʩʘʜʦʚ ʠ ʪ.ʜ., ʤʦʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʧʦʚʳʰʝ-

ʥʠʝ ʨʦʞʜʘʝʤʦʩʪʠè, ï ʫʪʚʝʨʞʜʘʝʪ ʉ. ɻʣʘʟʴʝʚ è [4]. 

ʋʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʩʣʝʜʫʝʪ ʠʟʤʝʥʠʪʴ ʧʨʘʚʠʣʘ ʚʳʜʘʯʠ ʣʴʛʦʪʥʳʭ ʞʠʣʠʱʥʳʭ ʢʨʝʜʠʪʦʚ, ʯʪʦʙʳ ʦʥʠ 

ʩʪʘʣʠ ʘʜʨʝʩʥʳʤʠ, ʪ.ʝ. ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʤ ʥʝʜʚʠʞʠʤʦʩʪʴ ʥʝʦʙʭʦʜʠʤʘ ʚ 

ʢʘʯʝʩʪʚʝ ʠʭ ʞʠʣʴʷ, ʘ ʥʝ ʠʥʚʝʩʪʠʮʠʡ ï ʣʫʢʘʚʦʝ, ʥʦ ʦʙʲʝʢʪʠʚʥʦʝ ʟʘʷʚʣʝʥʠʝ, ʘ, ʢʦʥʢʨʝʪʥʦ, ʪʘʢʦʡ ʧʦʜʭʦʜ 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ʞʠʟʥʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʫʨʘʣʠʟʘʮʠʠ (ʜʝ-

ʫʨʙʘʥʠʟʘʮʠʠ). 

ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʨʦʞʜʘʝʤʦʩʪʴ ʠ ʩʤʝʨʪʥʦʩʪʴ ʚ 

ʩʪʨʘʥʝ ʚ ʫʩʣʦʚʠʷʭ ʫʨʙʘʥʠʟʘʮʠʠ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʠʩʴ: ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʩʢʠʤʠ ʢʚʘʨʪʠʨʘʤʠ; ʨʦʩʪ ʟʘʨʧʣʘʪ ʠ ʧʦʩʦʙʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʘʪʝʨʠʥʩʢʦʛʦ ʢʘʧʠʪʘʣʘ); 

ʟʘʧʨʝʪ ʘʙʦʨʪʦʚ; ʫʩʠʣʝʥʠʝ ʚʣʠʷʥʠʷ ʮʝʨʢʚʠ ʥʘ ʦʙʱʝʩʪʚʝʥʥʫʶ ʞʠʟʥʴ. ɹʝʟʫʩʣʦʚʥʦ, ʦʥʠ ʧʦʟʠʪʠʚʥʦ ʤʦʛʣʠ 

ʚʣʠʷʪʴ ʥʘ ʥʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʩʪʨʘʥʝ ʥʘ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʵʪʘʧʘʭ. ʆʜʥʘʢʦ ʫʧʫʩʢʘʣʦʩʴ ʠʟ ʚʠʜʫ ʚʘʞʥʝʡʰʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ï ʤʝʥʪʘʣʠʪʝʪ ʩʝʤʝʡʥʦʛʦ ʞʠʟ-

ʥʝʦʙʫʩʪʨʦʡʩʪʚʘ ʤʥʦʛʠʭ ʥʘʨʦʜʦʚ ʠ ʥʘʨʦʜʥʦʩʪʝʡ ʚ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʦʡ ʈʦʩʩʠʠ [5]. 

ʆ ʛʠʧʦʪʝʟʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʨʫʨʘʣʠʟʘʮʠʠ 

(ʉʂʇʋʈ). ʇʦʧʳʪʘʝʤʩʷ ʨʘʩʢʨʳʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʉʂʇʋʈ ʥʘ ʧʨʠʤʝʨʝ ʤʝʥʪʘʣʠʪʝʪʘ ʢʘʙʘʨʜʠʥʮʝʚ 

ʠ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʜʳʛʩʢʦʛʦ ʥʘʨʦʜʘ, ʠʩʩʪʘʨʠ ʧʨʦʞʠʚʘʚʰʠʭ ʥʘ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʢʘʢ ʨʘʚ-

ʥʠʥʥʳʭ, ʪʘʢ ʠ ʧʨʝʜʛʦʨʥʳʭ). ʈʝʯʴ ʧʦʡʜʝʪ ʦ ʢʦʥʮʝʧʮʠʷʭ ʠ ʩʨʘʚʥʝʥʠʠ ʞʠʣʠʱ: ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʜʚʫʭ ʧʦ-

ʩʣʝʜʥʠʭ ʩʪʦʣʝʪʠʡ. ɺ ʍIʍ-ʍʍ ʚʝʢʘʭ ʩʝʣʴʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʢʘʙʘʨʜʠʥʩʢʦʛʦ ʞʠʣʠʱʘ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʩʦ-

ʙʳʤ ʠʟʳʩʢʦʤ, ʜʠʟʘʡʥʦʤ, ʥʦ ʧʦʟʚʦʣʷʣʦ ʩʦʟʜʘʚʘʪʴ çʢʦʤʬʦʨʪʥʳʝè ʧʦ ʪʝʤ ʚʨʝʤʝʥʘʤ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʞʠ-

ʚʘʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ 1).  
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ʀʩʪʦʯʥʠʢʠ: https://shamsa-23.livejournal.com/16529.html; https://xn.xn-p1ai/Portfolio/88/; 

https://neolurk.org/wiki/è [3]. 

ʈʠʩʫʥʦʢ 1 ï ʆʙʱʠʡ ʚʠʜ ʩʝʣʴʩʢʦʛʦ ʞʠʣʠʱʘ ʢʘʙʘʨʜʠʥʮʝʚ (ʍIʍ-ʍʍ ʚʚ) 

 

ʄĆɿɸʅʂɸ, ʉɸʂʃʗ, ʍɸʊɸ ï ʧʨʘʢʪʠʯʥʳʝ ʩʝʣʴʩʢʠʝ ʜʦʤʘ ʢʘʙʘʨʜʠʥʮʝʚ, ʥʘʩʝʣʝʥʠʷ ʯʝʨʥʦʤʦʨ-

ʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʚʢʘʟʘ ï ʘʜʳʛʦʚ-ʰʘʧʩʫʛʦʚ, ʯʝʨʢʝʩʦʚ, ʘʙʭʘʟʦʚ ʠ ʥʳʥʝ ʚʳʤʝʨʰʠʭ ʫʙʳʭʦʚ. ʉʚʦʸ ʥʘ-

ʟʚʘʥʠʝ ʦʥʠ ʧʦʣʫʯʘʣʠ ʧʦ ʩʪʘʨʠʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʨʦʡʢʠ: ʢʘʨʢʘʩ ʩʬʦʨʤʠʨʦʚʘʥ ʧʣʝʪʝʥʢʦʡ ʠʟ ʦʨʝʰ-

ʥʠʢʘ, ʫʪʝʧʣʸʥʥʦʛʦ ʦʙʠʣʴʥʦ ʦʙʤʘʟʘʥʥʦʡ ʛʣʠʥʦʡ, ʩʤʝʰʘʥʥʦʡ ʩ ʩʦʣʦʤʦʡ (ʪʫʨʣʫʢ). ʉʪʝʥʳ ʨʝʛʫʣʷʨʥʦ ʙʝ-

ʣʠʣʠʩʴ ʠʟʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ, ʯʪʦ ʧʨʠʜʘʚʘʣʦ ʜʦʤʘʤ ʥʘʨʷʜʥʳʡ ʚʠʜ. ɼʚʫʭ-ʯʝʪʳʨʸʭʩʢʘʪʥʘʷ ʩʦʣʦʤʝʥʥʘʷ 

ʠʣʠ ʢʘʤʳʰʦʚʘʷ ʢʨʳʰʘ ʠʤʝʣʘ ʙʦʣʴʰʠʝ ʩʚʝʩʳ, ʯʪʦʙʳ ʚ ʜʦʞʜʴ ʩʪʝʥʳ ʥʝ ʨʘʟʤʦʢʘʣʠ. ɻʦʪʦʚʢʘ ʧʠʱʠ, ʠ 

ʦʪʦʧʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʦʯʘʛʦʤ-ʜʳʤʘʨʸʤ, ʦʪʜʘʣʸʥʥʦ ʥʘʧʦʤʠʥʘʚʰʠʤ ʢʘʤʠʥ. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʫʩʪʦʝʚ, ʢʘʢ ʩʣʘʛʘʣʘʩʴ ʦʙʱʥʦʩʪʴ ʚ ʩʝʤʴʷʭ, ʩʨʝʜʠ ʩʦʩʝʜʝʡ, ʤʝʞʜʫ ʞʠʪʝʣʷʤʠ ʚʩʝʛʦ 

ʧʦʩʝʣʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʨʘʩʢʨʳʪʴ ʤʝʥʪʘʣʠʪʝʪ ʥʘʨʦʜʘ. ʋʥʠʢʘʣʴʥʦʩʪʴ ʞʠʣʠʱʥʦʛʦ çʩʪʨʦʠʪʝʣʴʩʪʚʘè ʫ ʘʜʳ-

ʛʦʚ ʩʦʩʪʦʷʣʦ ʚ ʪʦʤ, ʯʪʦ ʜʦʤʘ ʩʪʨʦʠʣʠʩʴ ʪʘʢ, ʯʪʦʙʳ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʠʩʪʨʘʠʚʘʪʴ ʢʦʤ-

ʥʘʪʳ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʳʥʦʚʝʡ ʧʦʩʣʝ ʞʝʥʠʪʴʙʳ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ, ʩʦʭʨʘʥʷʷ ʦʙʱʠʝ ʧʦʤʝʱʝʥʠʷ (ʛʦʩʪʠʥʘʷ, 

ʦʯʘʛʦʚʘʷ, ʪ.ʝ. ʢʫʭʥʷ ʠ ʪ.ʜ.). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʜʥʦʤ ʜʦʤʝ ʧʨʦʞʠʚʘʣʠ 3-4 ʧʦʢʦʣʝʥʠʷ: ʜʝʜʫʰʢʘ ʩ ʙʘ-

ʙʫʰʢʦʡ, ʩʳʥʦʚʴʷ ʩ ʞʝʥʘʤʠ, ʚʥʫʢʠ ʠ ʚʥʫʯʢʠ, ʘ ʝʩʣʠ ʧʦʚʝʟʝʪ, ʪʦ ʧʨʘʚʥʫʢʠ ʠ ʧʨʘʚʥʫʯʢʠ [6] 

ʅʝʪʨʫʜʥʦ ʫʷʩʥʠʪʴ, ʯʪʦ ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ ʧʦʪʝʥʮʠʘʣʳ ʚ ʪʘʢʠʭ ʩʝʤʴʷʭ ʩʪʨʦʠʣʠʩʴ ʥʘ ʧʨʦʯʥʳʭ ʦʩ-

ʥʦʚʘʭ ʦʙʳʯʘʝʚ ʠ ʪʨʘʜʠʮʠʡ, ʨʘʟʫʤʝʝʪʩʷ, ʢʘʢ ʠ ʜʫʭʦʚʥʳʝ ʮʝʥʥʦʩʪʠ, ʢʫʣʴʪʠʚʠʨʦʚʘʣʠʩʴ ʦʪ ʧʦʢʦʣʝʥʠʷ ʢ 

ʧʦʢʦʣʝʥʠʶ. ɸ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ï ʪʦ ʦʥʘ ʪʘʢʞʝ ʫʨʘʚʥʠʚʘʣʘ ʚʩʝʭ ʯʣʝʥʦʚ ʩʝʤʴʠ.  

ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ, ʚʝʢʘʤʠ ʚʳʨʘʙʦʪʘʥʥʳʝ ʧʨʠʥʮʠʧʳ ʞʠʟʥʝʦʙʫʩʪʨʦʡʩʪʚʘ ʥʘ ʩʝʣʝ, ʨʘʟʨʫʰʘ-

ʣʠʩʴ ʫʨʙʘʥʠʟʘʮʠʝʡ, çʤʘʩʢʠʨʦʚʘʚʰʝʡʩʷè ʧʦʜ ʚʝʩʴʤʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʠʣʣʶʟʦʨʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʚʦ 

ʯʪʦ ʠʩʢʨʝʥʥʝ ʚʝʨʠʣʠ ʠ ʚʦ ʚʣʘʩʪʠ ʠ ʚ ʥʘʨʦʜʝ (ʩʤ. ʈʠʩʫʥʦʢ 2).  

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʦʚʨʝʤʝʥʥʳʡ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʡ ʛʦʨʦʜʩʢʦʡ ʞʠʣʦʡ ʜʦʤ 

 

ʇʦʩʣʝ ʧʨʦʰʝʩʪʚʠʠ ʙʦʣʝʝ 100 ʣʝʪ, ʢʘʢ ʚʠʜʠʤ, ʧʨʦʮʝʩʩ ʫʨʙʘʥʠʟʘʮʠʠ, ʩʪʘʨʪʦʚʘʚʰʠʡ ʧʨʠ ʩʦʚʝʪ-

ʩʢʦʡ ʚʣʘʩʪʠ, ʭʦʪʷ ʧʨʠʚʥʝʩ ʤʥʦʛʦ ʧʦʣʴʟʳ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʦʰʠʙʦʯʥʳʤ ʢʫʨʩʦʤ... 

https://shamsa-23.livejournal.com/16529.html
https://xn.xn-p1ai/Portfolio/88/
https://neolurk.org/wiki/
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ɺʘʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʥʦʚʫʶ ʢʘʨʪʠʥʫ ʜʥʷ, ʚ ʢʦʪʦʨʫʶ ʤʳ ʚʧʠʩʳʚʘʝʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʢʦʨʨʝʢ-

ʮʠʶ, ï ʢʦʥʮʝʧʮʠʶ ʧʘʨʘʣʣʝʣʴʥʦʡ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʨʫʨʘʣʠʟʘʮʠʠ ʠʣʠ ʜʝʫʨʙʘʥʠʟʘʮʠʠ, - ʩ ʥʝʚʠʜʘʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʜʦʤʘ, ʠʟ ʢʦʪʦʨʳʭ ʤʦʛ ʙʳ 

ʩʦʩʪʦʷʪʴ ʚʝʩʴ ʞʠʣʦʡ ʬʦʥʜ ʩʝʣʴʯʘʥ (ʩʤ. ʈʠʩʫʥʦʢ 3). 

 

 
ʈʠʩʫʥʦʢ 3 ï ʉʦʚʨʝʤʝʥʥʦʝ ʩʝʣʴʩʢʦʝ ʧʦʜʚʦʨʴʝ ʢʘʙʘʨʜʠʥʮʝʚ 

 

ʇʨʦʙʣʝʤʫ ʤʦʞʥʦ ʨʝʰʘʪʴ, ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʩʦʮʠʘʣʴ-

ʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʘʨʘʣʣʝʣʴʥʦʡ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʜʝʫʨʙʘʥʠ-

ʟʘʮʠʠ (ʥʝ ʚ ʧʨʠʤʝʨ ʧʩʝʚʜʦ ʧʨʦʛʨʝʩʩʠʚʥʳʤ, ʪʠʧʘ çʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡè, çɼʘʣʴ-

ʥʝʚʦʩʪʦʯʥʳʡ ʛʝʢʪʘʨè ʠ ʪ.ʧ.) [7,8]. 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. 

1. ɸʧʨʠʦʨʠ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ 

ʨʦʞʜʘʝʤʦʩʪʴ ʠ ʩʥʠʞʘʪʴ ʩʤʝʨʪʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʠ ʠʥʪʝ-

ʨʝʩʦʚ ʠ ʠʥʪʝʨʝʩʘʥʪʦʚ ʚ ʪʘʢʠʭ ʧʨʦʮʝʩʩʘʭ. 

2. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʣʝʜʫʝʪ ʚʳʨʘʙʦʪʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʨʦʧʦʨʮʠʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʨʠʪʝʨʠʠ ʠ 

ʧʦʜʭʦʜʳ ʢ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʧʝʨʝʤʝʥʳ ʤʝʩʪ ʞʠʪʝʣʴʩʪʚʘ, ʙʫʢʚʘʣʴʥʦ ʚʩʝʤʠ ʞʝʣʘʶʱʠʤʠ ʫʝʭʘʪʴ ʠʟ ʛʦ-

ʨʦʜʦʚ ʚ ʩʝʣʴʩʢʫʶ ʤʝʩʪʥʦʩʪʴ ʥʘ ʇʄɾ ʠ ʥʘʦʙʦʨʦʪ. ʉʝʛʦʜʥʷ ʬʘʢʪʠʯʝʩʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʳʡ 

ʠʟʙʳʪʦʢ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʚ ʛʦʨʦʜʘʭ, ʪʘʢ ʠ ʚ ʩʝʣʘʭ. 

3. ʅʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʯʝʪ ʥʘʩʝʣʝʥʠʷ, ʠʤʝʶʱʝʛʦ ʠʥʪʝʨʝʩʳ ʢ ʧʝʨʝʝʟʜʘʤ, ʚʳʷʚʣʷʷ ʦʩʥʦʚ-

ʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʝʨʝʝʟʜʘʤ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʠ ʚʣʘʩʪʝʡ. 

4. ʈʘʟʨʘʙʦʪʘʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʚʦ ʚʩʝʭ ʘʩʧʝʢʪʘʭ ʮʠʚʠʣʠʟʘʮʠʦʥʥʦ-

ʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʩʦʮʠʘʣʴʥʳʝ ʧʦʩʦʙʠʷ, ʜʦʩʪʫʧʥʘʷ ʠʧʦʪʝʢʘ, ʙʝʩʧʣʘʪʥʘʷ ʤʝʜʠʮʠʥʘ ʠ 

ʧʨ.). 

5. ʇʦʜʥʷʪʴ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʫʭʦʚʥʦʤʫ ʚʦʩʧʠʪʘʥʠʶ ʤʦʣʦʜʝʞʠ, ʚʦʟʨʦʜʠʪʴ ʜʝʪ-

ʩʢʠʝ ʠ ʶʥʦʰʝʩʢʠʝ ʧʦʩʪʫʣʘʪʳ ʚʩʝʦʙʱʝʡ ʤʦʙʠʣʠʟʘʮʠʠ ʧʦ ʟʘʢʨʝʧʣʝʥʠʶ ʫ ʧʦʜʨʘʩʪʘʶʱʠʭ ʧʦʢʦʣʝʥʠʡ 

ʪʨʘʜʠʮʠʡ, ʦʙʳʯʘʝʚ ʞʠʪʠʷ-ʙʳʪʠʷ, ʢʫʣʴʪʠʚʠʨʦʚʘʚʰʠʡʩʷ ʣʦʢʘʣʴʥʦ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʩʝʭ ʥʘʨʦʜʦʚ ʠ 

ʥʘʨʦʜʥʦʩʪʝʡ. 

6. ʆʙʝʩʧʝʯʠʪʴ ʨʦʩʪ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʩʪ ʧʨʦʞʠʚʘʥʠʷ 

ʜʣʷ ʮʝʣʝʡ ʨʦʩʪʘ ʨʦʞʜʘʝʤʦʩʪʠ, ʩʥʠʞʝʥʠʷ ʩʤʝʨʪʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ï ʜʝʪʩʢʦʡ. 

7. ʋʩʪʘʥʦʚʠʪʴ ʧʦʨʷʜʦʢ, ʧʦʟʚʦʣʷʶʱʠʡ ʞʠʪʝʣʷʤ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʨʘʩʧʦʨʷʞʘʪʴʩʷ ʟʘʢʨʝʧʣʝʥ-

ʥʳʤʠ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʥʘ ʩʚʦʝ ʫʩʤʦʪʨʝʥʠʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʯʠʤʠ ʤʝʩʪʘʤʠ ʚʩʝʭ 

ʩʝʣʴʯʘʥ (ʵʪʦ ʠʩʢʣʶʯʠʪ ʧʨʠʛʣʘʰʝʥʠʷ ʠʟ ʛʦʨʦʜʦʚ ʥʘ ʩʝʟʦʥʥʳʝ ʨʘʙʦʪʳ ʠ ʧʝʨʝʚʦʟʢʠ ʠʭ ʥʘ ʜʘʣʴʥʠʝ ʨʘʩ-

ʩʪʦʷʥʠʷ).  

 

ʃʠʪʝʨʘʪʫʨʘ 
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4. ʆʪ ʩʤʝʨʪʥʦʩʪʠ ʈʦʩʩʠʶ ʥʠʯʝʛʦ ʥʝ ʩʧʘʩʝʪ ʜʘʞʝ ʥʘʣʦʛ ʥʘ ʙʝʟʜʝʪʥʦʩʪʴ. ɻʘʟʝʪʘ çʂʦʤʤʝʨʩʘʥʪʲè 

ˉ57 ʦʪ 03.04.2003ʵ. https://www.kommersant.ru/doc/374715.  
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ulation in society. The results of urbanization as a result of industrialization, when the flows of villagers to 

cities were welcomed and supported by the state, are investigated. It is proposed to develop the foundations 

of a population stabilization/growth strategy based on the principles of bringing the rural population of the 

Russian Federation out of the mental impasse. It is argued that such an approach should be based on the ac-

tually existing potentials of the mentality and the desire of former villagers to return to their former places of 

residence and to the traditional forms of peoples' coexistence, forming the concept of tandem impact of the 

parallel processes of urbanization and ruralization. Movement should take place in both directions simulta-

neously from cities to villages and vice versa. This may concern a significant part of the entire population of 

the country, who are in dire need of realizing their mental potentials. 

Key words: birth rate, death rate, urbanization, ruralization, strategy, mentality, population flows from 

cities to villages and back. 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʦʩʪʘ ʨʦʞʜʘʝʤʦʩʪʠ ʚ ʈʦʩʩʠʠ ʠ ʚʳʚʦʜʘ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠʟ ʩʦʩʪʦʷʥʠʷ ʤʝʥ-

ʪʘʣɹʥʦʛʦ ʪʫʧʠʢʘ ʥʘʩʪʫʧʠʣʘ ʧʦʨʘ ʥʘʣʘʞʠʚʘʪʴ ʧʨʦʮʝʩʩ ʧʘʨʘʣʣʝʣʴʥʦʡ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʨʫʨʘʣʠʟʘʮʠʠ. 

ɼʝ(ʟ)ʫʨʙʘʥʠʟʘʮʠʷ, ʢʦʥʪʨʫʨʙʘʥʠʟʘʮʠʷ, ʨʫʨʘʣʠʟʘʮʠʷ ï ʧʨʦʮʝʩʩ, ʦʙʨʘʪʥʳʡ ʫʨʙʘʥʠʟʘʮʠʠ: ʦʪʪʦʢ ʥʘʩʝʣʝ-

ʥʠʷ ʠʟ ʛʦʨʦʜʦʚ ʚ ʩʝʣʴʩʢʫʶ ʤʝʩʪʥʦʩʪʴ. ʇʨʠʣʘʛʘʪʝʣʴʥʦʝ çʧʘʨʘʣʣʝʣʴʥʘʷè ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʜʥʦʚʨʝʤʝʥ-

ʥʳʡ ʧʨʦʮʝʩʩ ʚʩʪʨʝʯʥʳʭ ʧʦʪʦʢʦʚ (ʧʝʨʝʪʦʢʦʚ) ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʧʝʨʝʤʝʥʝ ʤʝʩʪ ʞʠʪʝʣʴʩʪʚʘ çʛʦʨʦʜ-ʩʝʣʦè ʠ 

çʩʝʣʦ-ʛʦʨʦʜè. ɺʩʝ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʠʥʪʝʨʝʩʦʚ ʢʘʞʜʦʡ ʩʝʤʴʠ ï ʧʝʨʝʩʝʣʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʜʦʙʨʦʚʦʣʴʥʳʤʠ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʫʶ ʨʦʣʴ ʩʳʛʨʘʶʪ ʤʝʥʪʘʣʴʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚ ʩʝʣʴʩʢʠʭ ʠ 

ʛʦʨʦʜʩʢʠʭ ʩʝʤʴʷʭ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ (ʵʪʦ ʙʫʜʝʪ ʩʝʣʴʩʢʘʷ ʧʦʣʥʦʢʨʦʚʥʘʷ ʩʝʤʴʷ), ʛʜʝ ʧʨʦʞʠʚʘʣʠ ʙʳ ʩʦ-

ʚʤʝʩʪʥʦ 3-4 ʧʦʢʦʣʝʥʠʷ ʧʨʷʤʳʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ (ʜʦ 10-ʪʠ ʠ ʙʦʣʝʝ ʯʝʣʦʚʝʢ) [1].  

ʆʙʱʝʥʠʝ ʚ ʩʝʤʴʷʭ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʜʦʤʦʚʦʛʦ ʫʯʘʩʪʢʘ ʦʨʠʛʠʥʘʣʴʥʦʝ, 

ʚʳʩʦʢʦʥʨʘʚʩʪʚʝʥʥʦʝ, ʠʜʝʡʥʦ ʙʝʟʫʧʨʝʯʥʦʝ ʠ ʪ.ʜ., ʛʜʝ ʧʨʘʚʠʪ ʜʫʭ çɸʜʳʛʵ ʭʘʙʟʵè - ʥʝʧʠʩʘʥʦʛʦ ʢʦʜʝʢʩʘ 

ʢʘʙʘʨʜʠʥʮʝʚ ʠ ʜʨʫʛʠʭ ʘʜʳʛʩʢʠʭ ʥʘʨʦʜʥʦʩʪʝʡ (ɸʥʘʣʦʛʠʯʥʳʝ ʩʚʦʜʳ ʦʙʱʝʞʠʪʠʷ, ʧʦʨʦʡ ʥʝ ʧʠʩʘʥʥʳʝ, 

ʠʤʝʶʪʩʷ ʠ ʫ ʜʨʫʛʠʭ ʥʘʨʦʜʦʚ). ʀʭ ʩʤʳʩʣ ʠ ʩʦʜʝʨʞʘʥʠʝ ʧʦʯʪʠ ʩʦʚʧʘʜʘʣʠ ʩ ʧʨʠʥʮʠʧʘʤʠ ʤʦʨʘʣʴʥʦʛʦ 

ʢʦʜʝʢʩʘ ʩʪʨʦʠʪʝʣʷ ʢʦʤʤʫʥʠʟʤʘ, ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʝ ʪʦʣʴʢʦ ʠʩʣʘʤʘ, ʥʦ ʠ ʜʨʫʛʠʭ ʨʝʣʠʛʠʡ ʧʦ ʩʚʦʠʤ ʦʩ-

ʥʦʚʘʤ ʞʠʪʠʷ-ʙʳʪʠʷ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʩʘʜʠʢʘʭ ʠ ʰʢʦʣʘʭ ï ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʜʥʦʛʦ ʩʘʜʠʢʘ ʠʣʠ ʦʜʥʦʡ 

ʰʢʦʣʳ, ʢʫʜʘ ʭʦʜʷʪ ʜʝʪʠ ʠʟ ʙʦʣʴʰʦʡ ʩʝʤʴʠ ʥʘʣʠʮʦ. ʆʙʱʝʥʠʝ ʩʨʝʜʠ ʩʦʩʝʜʝʡ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʞʠʪʝʣʷʤʠ 

ʚʩʝʛʦ ʧʦʩʝʣʝʥʠʷ ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʚʟʘʠʤʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʚʟʘʠʤʦʧʦʤʦʱʠ (ʦʩʦʙʝʥʥʦ ʠʥʪʝ-

ʨʝʩʝʥ ʦʙʳʯʘʡ çʧʦʤʦʠɦè, ʢʦʛʜʘ çʚʩʝʤ ʤʠʨʦʤè ʧʨʠʥʠʤʘʶʪ ʙʝʟʚʦʟʤʝʟʜʥʦʝ ʪʨʫʜʦʚʦʝ ʫʯʘʩʪʠʝ ʚ ʧʦʩʪʨʦʡ-

ʢʝ ʞʠʣʴʷ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʨʫʛ ʜʣʷ ʜʨʫʛʘ) [2]. 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ (ʵʪʦ ʙʫʜʝʪ ʪʘ ʞʝ ʫʩʣʦʚʥʦ çʩʝʣʴʩʢʘʷè ʩʝʤʴʷ), ʥʦ ʫʞʝ ʨʘʟʜʝʣʝʥʥʘʷ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʛʦʨʦʜʩʢʠʭ ʩʝʤʝʡ, ʛʜʝ ʧʨʦʞʠʚʘʣʠ ʙʳ ʪʝ ʞʝ 10 ʠ ʙʦʣʝʝ ʯʝʣʦʚʝʢ ʚ ʦʪʜʝʣʴʥʳʭ ʢʚʘʨʪʠʨʘʭ. ʆʙʱʝʥʠʝ ʩ 

ʩʝʤʴʷʤʠ ʨʦʜʥʳʭ, ʨʘʟʙʨʦʩʘʥʥʳʭ ʧʦ ʨʘʟʥʳʤ ʨʘʡʦʥʘʤ ʚ ʢʨʫʧʥʦʤ ʛʦʨʦʜʝ, ʥʦʩʠʪ ʩʪʠʭʠʡʥʳʡ ʥʝʩʠʩʪʝʤʘ-

ʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʆʙʱʝʥʠʝ ʞʝ ʩ ʩʦʩʝʜʷʤʠ ʠ ʞʠʣʴʮʘʤʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ï ʜʝʣʦ ʦʪʥʶʜʴ ʥʝ 

ʚʩʝʛʜʘ ʞʝʣʘʥʥʦʝ, ï ʢʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʜʘʞʝ ʥʝ ʚʩʝʛʜʘ ʟʥʘʢʦʤʳ ʩ ʩʦʩʝʜʷʤʠ ʧʦ ʣʝʩʪʥʠʯʥʦʡ ʧʣʦʱʘʜʢʝ, 

ʧʦʜʲʝʟʜʫ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʞʠʪʝʣʷʭ ʚʩʝʛʦ ʜʦʤʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʤʝʥʪʘʣʴʥʳʝ ʧʨʘʚʠʣʘ çʦʙʱʝʞʠʪʠʷè ʚ 

ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʝ ʤʦʪʠʚʠʨʦʚʘʥʳ ʠ ʥʝ ʦʙʱʝʧʨʠʥʷʪʳ [3]. 

ɹʝʩʧʨʠʩʪʨʘʩʪʥʦʝ ʩʨʘʚʥʝʥʠʝ ʜʘʝʪ ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ: ʙʝʟ ʧʨʦʤʝʜʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦ-

ʪʘʪʴ ʠ ʧʨʠʥʷʪʴ ʥʦʚʫʶ ʂʦʥʮʝʧʮʠʶ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦ-

ʨʠʡ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʧʘʨʘʣʣʝʣʴʥʦʡ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʨʫʨʘʣʠʟʘʮʠʠ (ʜʝʫʨʙʘʥʠʟʘʮʠʠ). ʂʘʢʠʝ ʬʘʢʪʠʯʝʩʢʠʝ 

ʪʨʝʥʜʳ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʚ ʧʦʣʴʟʫ ʜʘʥʥʦʛʦ ʢʫʨʩʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʢʘʟʘʪʝʣʠ ʠ ʜʠʥʘʤʠʢʫ ʨʦʞʜʘʝʤʦʩʪʠ, ʩʤʝʨʪʥʦʩʪʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ ʥʘʩʝ-

ʣʝʥʠʷ, ʫʙʳʣʠ ʠ ʜʨ. (ʩʤ. ʊʘʙʣ. 1).  

ɺ ʈʦʩʩʠʠ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʜʨʷʜ ʧʦʢʘʟʘʪʝʣʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʠʤʝʝʪ ʦʪʨʠ-

ʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʙʳʣʴ ʯʠʩʣʘ ʞʠʪʝʣʝʡ, ʭʦʪʷ ʚ ʮʝʣʦʤ ʨʷʜʝ ʨʝʛʠʦʥʦʚ 

ʩʪʨʘʥʳ ʥʘʩʝʣʝʥʠʝ ʨʘʩʪʝʪ.  

ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʌ ʥʘ 01.01.2022 ʛ., ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʩʦʩʪʘʚʠʣʘ 

145,5 ʤʣʥ. ʯʝʣ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 2021ʛ ʯʠʩʣʦ ʞʠʪʝʣʝʡ ʩʪʨʘʥʳ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 693 ʪʳʩ. ʯʝʣ. ʆʜʥʘʢʦ 

ʝʩʪʝʩʪʚʝʥʥʘʷ ʫʙʳʣʴ ʥʘʩʝʣʝʥʠʷ ʟʘ 2021ʛ, ʩʦʩʪʘʚʠʣʘ ï 104,3 ʪʳʩ. ʯʝʣ. ʠʙʦ ʚ 2020 ʛ. ʥʘ ʇʄɾ ʚ ʈʦʩʩʠʶ 

ʧʨʠʙʳʣʦ ʦʢʦʣʦ 106 ʪʳʩ. ʛʨʘʞʜʘʥ ʠʟ ʜʨ. ʩʪʨʘʥ. ɺʳʚʦʜ, ʚʝʣʠʯʠʥʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ/ʫʙʳʣʠ ʥʝ 

ʨʘʚʥʘ ʠʟʤʝʥʝʥʠʶ ʞʠʪʝʣʝʡ ʩʪʨʘʥʳ ʠʟ-ʟʘ ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ. 

ʇʨʠʨʦʩʪ ʠ ʫʙʳʣʴ ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ ʨʘʩʯʝʪʝ ʥʘ 1000 ʯʝʣʦʚʝʢ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʠ ʵʪʦʪ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʚ 2021 ʛ. ʙʳʣ ʨʘʚʝʥ ï 7,2 (-4,7 ʚ 2020 ʛ.). ɺ 9 ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʚ 2021 ʛ. ʦʪʤʝʯʝʥ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʧʨʠʨʦʩʪ, ʘ ʚ 75 ï ʫʙʳʣʴ ʥʘʩʝʣʝʥʠʷ. ɺ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣʩʷ ʨʘʚʝʥ 0. ʉʝʛʦʜʥʷ ʚ 

ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʫʙʳʣʴ ʥʘʩʝʣʝʥʠʷ.  
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ʅʦ ʙʳʣʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʥʦʚʝʡʰʝʡ ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ, ʧʝʨʠʦʜʳ, ʢʦʛʜʘ ʙʳʣ ʦʪʤʝʯʝʥ ʭʦʪʴ ʠ ʥʝʙʦʣʴ-

ʰʦʡ, ʥʦ ʨʦʩʪ. ɼʦ ʢʦʥʮʘ 90-ʭ ʩʦʭʨʘʥʷʣʩʷ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ, ʟʘʪʝʤ ʥʘʯʘʣʩʷ ʧʝʨʠʦʜ ʩʧʘ-

ʜʘ. ʅʘ ʥʦʣʴ ʩʥʦʚʘ ʫʜʘʣʦʩʴ ʚʳʡʪʠ ʪʦʣʴʢʦ ʢ 2012ʛ. ʅʦ ʚ 2016ʛ ʚʥʦʚʴ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʫʙʳʣʴ, ʠ ʵʪʘ 

ʪʝʥʜʝʥʮʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʜʦʩʪʠʛʥʫʚ ʤʘʢʩʠʤʫʤʘ ʚ 2021ʛ (ʩʤ. ʊʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 1 ï ʈʦʞʜʘʝʤʦʩʪʴ, ʩʤʝʨʪʥʦʩʪʴ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ 

ɻʦʜʳ 

ɺʩʝʛʦ, ʯʝʣʦʚʝʢ ʅʘ 1000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ 

ʨʦʜʠʚʰʠʭʩʷ ʫʤʝʨʰʠʭ 
ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʧʨʠʨʦʩʪ 
ʨʦʜʠʚʰʠʭʩʷ ʫʤʝʨʰʠʭ 

ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʧʨʠʨʦʩʪ 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

1970 1903713 1131183 772530 14,6 8,7 5,9 

2010 1788948 2028516 -239568 12,5 14,2 -1,7 

2020 1436514 2138586 -702072 9,83 14,63 -4,80 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 

1970 165567 104094 61473 14,0 8,8 5,2 

2010 164085 194892 -30807 11,8 14,1 -2,3 

2020 156765 246339 -89574 9,51 14,95 -5,43 

ʈʝʩʧʫʙʣʠʢʘ ɸʜʳʛʝʷ 

1970 5681 3307 2374 14,7 8,6 6,1 

2010 5688 6188 -500 12,9 14,1 -1,2 

2020 4419 6154 -1735 9,54 13,29 -3,75 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 

1970 119454 43427 76027 20,1 7,3 12,8 

2010 163020 80989 82031 17,2 8,5 8,7 

2020 136516 90019 46497 13,70 9,03 4,66 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 

1970 11683 3913 7770 19,7 6,6 13,1 

2010 12576 8080 4496 14,6 9,4 5,2 

2020 10531 8770 46497 12,12 10,09 2,03 

ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 

1970 6021 2153 3868 17,4 6,2 11,2 

2010 6139 4737 1402 12,8 9,9 2,9 

2020 5135 5034 101 11,03 10,82 0,22 

 

ʀʩʪʦʯʥʠʢʠ: ʈʦʩʩʠʡʩʢʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʝʞʝʛʦʜʥʠʢ - 2011ʛ. Copyright É ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, https://www.gks.ru/bgd/regl/b11_13/isswww.exe/stg/d1/04-06.htm è [6]; 

ɼʘʥʥʳʝ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʌ, ʈɸ, ʂɹʈ ʠ ʂʏʈ ʟʘ 2020 ʛ. 
 

ʊʘʙʣʠʮʘ 2 ï ʇʨʠʨʦʩʪ/ʫʙʳʣʴ ʥʘʩʝʣʝʥʠʷ ʈʌ ʟʘ ʧʝʨʠʦʜ 1950-2021ʛʛ., ʧʨʦʤʠʣʣʝ 
 ɻʆɼʓ 

1950 1970 2000 2010 2012 2014 2015 2016 2017 2018 2019 2020 2021 

ɽʩʪʝʩʪʚʝʥʥʳʡ 

ʧʨʠʨʦʩʪ (+), 

ʫʙʳʣʴ (-) 

16,8 5,9 -6,6 -1,7 0 0,2 0,3 -0,01 -0,9 -1,6 -2,2 -4,7 -7,2 

ʀʩʪʦʯʥʠʢ: ʇʨʠʨʦʩʪ ʠ ʫʙʳʣʴ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩʩʠʠ 2021-2022: ʪʘʙʣʠʮʳ ʧʦ ʛʦʜʘʤ ʠ ʨʝʡʪʠʥʛʠ ʧʦ ʨʝ-

ʛʠʦʥʘʤ. https://top-rf.ru/places/566-prirost-naseleniya-rossii.html è [6]. 

 

ʂʘʢ ʠʟʤʝʥʠʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʘʭ ʠ ʩʝʣʘʭ ʈʦʩʩʠʠ ʟʘ 1989-2013 ʛʦʜʳ ʤʦʞʥʦ ʩʫ-

ʜʠʪʴ ʧʦ ʜʘʥʥʳʤ ʥʘ ʈʠʩʫʥʢʝ 3. ʉʦʛʣʘʩʥʦ ʠʪʦʛʘʤ ʧʝʨʝʧʠʩʠ, ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 01.01.2023 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 145,2 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ 106,4 ʤʠʣʣʠʦʥʘ ʯʝ-

ʣʦʚʝʢ (ʠʣʠ 73%) ï ʛʦʨʦʜʩʢʠʝ ʞʠʪʝʣʠ, ʘ 38,8 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ (ʠʣʠ 27%) ʧʨʦʞʠʚʘʶʪ ʚ ʩʝʣʴʩʢʦʡ ʤʝ-

ʩʪʥʦʩʪʠ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʩʦʦʪʥʦʰʝʥʠʝ ʫʞʝ ʦʢʦʣʦ 30 ʣʝʪ ʜʝʨʞʠʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ: ʩ 

1990 ʧʦ 2021 ʛʦʜ ʜʦʣʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 73,0 ʜʦ 74,8%. ʇʨʠʯʝʤ ʯʘʩʪʦ ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʠʩʭʦʜʠʣʠ ʠʟ-ʟʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʟʘ 1989-2018 ʛʦʜʳ 752 ʧʦʩʝʣʢʘ ʛʦ-

https://www.gks.ru/bgd/regl/b11_13/isswww.exe/stg/d1/04-06.htm
https://top-rf.ru/places/566-prirost-naseleniya-rossii.html
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ʨʦʜʩʢʦʛʦ ʪʠʧʘ, ʚ ʢʦʪʦʨʳʭ ʞʠʣʦ ʙʦʣʝʝ 2,6 ʤʣʥ. ʯʝʣʦʚʝʢ, ʧʨʝʦʙʨʘʟʦʚʘʣʠ ʚ ʩʝʣʴʩʢʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ. 

ʀʟ-ʟʘ ʵʪʦʛʦ ʬʦʨʤʘʣʴʥʦ ʜʦʣʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʜʘʞʝ ʩʦʢʨʘʱʘʣʘʩʴ.  

ʅʦ ʝʩʪʴ ʠ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ: ʚ 1991 ʛ ʚ ʈʉʌʉʈ ʙʳʣʦ 1052 ʛʦʨʦʜʘ, ʘ ʚ 2021 ʛʦʜʫ ʚ ʈʦʩʩʠʠ ï 

1118. ʏʘʩʪʦ ʚ ʛʦʨʦʜʩʢʫʶ ʯʝʨʪʫ ʚʢʣʶʯʘʶʪ ʠ ʧʨʠʛʦʨʦʜʥʳʝ ʩʝʣʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʡ ʧʝʨʝʧʠ-

ʩʴʶ, ʢʦʪʦʨʫʶ ʧʨʦʚʝʣʠ ʚ 2010 ʛ, ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ ʚ ʈʦʩʩʠʠ ʩʪʘʣʦ ʥʘ 3,4 ʤʣʥ. ʙʦʣʴʰʝ, ʘ ʩʝʣʴʩʢʠʭ ï ʥʘ 

1,4 ʤʣʥ. ʤʝʥʴʰʝ. ɼʦʣʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ ʪʦʛʜʘ 74,6%. ʇʦ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʦʡ ʚ ʠʥʬʦʛʨʘʬʠʢʝ 1, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʝʫʪʝʰʠʪʝʣʴʥʳʝ ʚʳʚʦʜʳ. 

 

 
ʀʩʪʦʯʥʠʢ: ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʨʘʩʯʝʪʘʤ ʈɹʂ. 

ʀʥʬʦʛʨʘʬʠʢʘ 1 ï ɼʠʥʘʤʠʢʘ ʩʦʦʪʥʦʰʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ  

ʚ ʈʦʩʩʠʠ ʟʘ ʧʝʨʠʦʜ 1900-2021 ʛʦʜʳ. 

 

ʇʨʠʯʠʥʳ ʩʥʠʞʝʥʠʷ ʨʦʞʜʘʝʤʦʩʪʠ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ (ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ) ʩʪʨʘʥʘʭ ʤʦʞʥʦ ʧʨʦ-

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʂʨʠʟʠʩ ʠʥʩʪʠʪʫʪʘ ʩʝʤʴʠ (ʧʘʜʝʥʠʝ ʧʨʝʩʪʠʞʘ ʩʝʤʴʠ, ʩʝʤʝʡʥʳʭ 

ʮʝʥʥʦʩʪʝʡ); ʠʟʤʝʥʝʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʞʝʥʱʠʥ (ʞʝʥʱʠʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʝʤʴʶ ʥʘʨʘʚʥʝ ʩ ʤʫʞ-

ʯʠʥʦʡ, ʜʝʣʘʝʪ ʢʘʨʴʝʨʫ, ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ); ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʙʦʨʪʦʚ); ʨʦʩʪ 

ʟʘʪʨʘʪ ʥʘ ʨʝʙʝʥʢʘ; ʦʪʤʠʨʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʜʝʪʷʭ (ʧʝʥʩʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʘʷ ʟʘʙʦʪʘ ʦ ʧʦʞʠʣʳʭ, ʟʘʧʨʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʪʩʢʦʛʦ ʪʨʫʜʘ) [7]. 

ʄʝʩʪʦ ʈʦʩʩʠʠ ʧʦ ʨʦʞʜʘʝʤʦʩʪʠ ʚ ʨʘʟʨʝʟʝ ʧʦ ʩʝʤʴʷʤ ʩʢʣʘʜʳʚʘʣʘʩʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ (ʢʦʣʠʯʝʩʪʚʦ 

ʜʝʪʝʡ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʨʦʩʩʠʷʥʢʫ): 1927 ʛ ï 6,8; 1940 ʛ ï 5,1; 1950 ʛ ï 3,2; 1980 ʛ ï 1,8; 1987 ï 2,2; 2003 ï 

1,3. ʆʧʪʠʤʘʣʴʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 2,15 ʥʘ 1 ʞʝʥʱʠʥʫ; 3 ʜʝʪʝʡ ʥʘ 1 ʩʝʤʴʶ. ʉʝʛʦ-

ʜʥʷ ʚ ʈʦʩʩʠʠ ʥʘ 100 ʨʦʜʦʚ ï 140 ʘʙʦʨʪʦʚ (?!).  


