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˟̉̑́̇ ςππ ̞̋̈Ȣ 
 

˚́̅ ̎̏̍̆̑̏̍ ̑́̂̏̓́̌̉ȡ 
˙Ȣ˘Ȣ ˥̆̋ 
˚ȢˍȢ ˍ̠̅́̍̉ 
ˏȢ˫Ȣ ˞̉̅̏̑̏̃́ 

˝˒ˑˍ˗ˣ˕˛˚˚˨˖ ˞˛ˏ˒˟ȡ 
 
˫ȢˍȢ ˕̃́̎̏̃ȟ ́̋́̅̆̍̉̋ ˝ˍ˚ȟ ̅̏̋̓̏̑ ̒Ȣ-̖Ȣ ̎́̔̋ȟ  
̐̑̏̆̒̒̏̑̕ ɉ̝̐̑̆̅̒̆̅́̓̆̌ ̒̏̃̆̓́) ɀ ̞ ˙ -˓̉̌̉́̌̕  
ˡːˎ˚ˠ ˡ˚ˍˣ ˏ˕˙ 
˜Ȣ˕Ȣ ː̑̉̅̎̆̃ȟ ̅̏̋̓̏̑ ̖̓̆̎Ȣ ̎́̔̋ ɀ ̞ ˙ -˓̉̌̉́̌̕  
ˡːˎ˚ˠ ˡ˚ˍˣ ˏ˕˙ 
˚Ȣ˙Ȣ ˙̏̑̏̈̏̃ȟ ́̋́̅̆̍̉̋ ˝ˍ˚ȟ ̅̏̋̓̏̑ ̞̋̏̎Ȣ ̎́̔̋ȟ  
̐̑̏̆̒̒̏̑̕ ɀ l ːˎ˚ˠ ˡ˚ˍˣ ˏ˕˙ 
˘Ȣ˙Ȣ ˣ̏̊ȟ ̅̏̋̓̏̑ ̞̋̏̎Ȣ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ ɀ  
˕˙ -˓̉̌̉́̌̕ ˡːˎ˚ˠ ˡ˚ˍˣ ˏ˕˙ 
ˏȢ˗Ȣ ˞̋̏̑̋̉̎ȟ ̅̏̋̓̏̑ ̒Ȣ-̖Ȣ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ ɀ  
˕˙ -˓̉̌̉́̌̕ ˡːˎ˚ˠ ˡ˚ˍˣ ˏ˕˙ 
˚Ȣ˕Ȣ ˞̓̑̆̋̏̈̏̃ȟ ́ ̋́̅̆̍̉̋ ˝ˍ˚, ̅ ̏̋̓̏̑ ̒Ȣ-̖Ȣ ̎́̔̋ȟ  
̐̑̏̆̒̒̏̑̕ ɀ l ːˎ˚ˠ ˡ˚ˣ ˏ˕˓ ̉̍Ȣ ˘Ȣ˗Ȣ ˪̑̎̒̓́ 
˫ȢˍȢ ˣ̏̊ȟ ̘ ̌̆̎-̋̏̑̑̆̒̐̏̎̅̆̎̓ ˝ˍ˚, ̅ ̏̋̓̏̑ ̖̓̆̎Ȣ  
̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ - l ːˎ˚ˠ ˡ˚ˍˣ ˏ˕  ̇
ˏȢ˕Ȣ ˜̠̆̑̆̅̎ȟ ̅ ̏̋̓̏̑ ̖̓̆̎Ȣ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ ɀ  
˝ˠ˜ Ⱥ˚˜ˣ ˚ˍ˚ ˎ̆̌́̑̔̒̉ ̐̏ ̖̗̍̆́̎̉̈́̉̉  
̝̒̆̌̒̋̏̄̏ ̖̠̏̈̊̒̓̃́Ȼ 
˚ȢːȢ ˎ̘́̋́ȟ ̋́̎̅̉̅́̓ ̖̓̆̎Ȣ ̎́̔̋ȟ ̗̅̏̆̎̓ ɀ 
˝ˠ˜ Ⱥ˚˜ˣ ˚ˍ˚ ˎ̆̌́̑̔̒̉ ̐̏ ̖̗̍̆́̎̉̈́̉̉  
̝̒̆̌̒̋̏̄̏ ̖̠̏̈̊̒̓̃́Ȼ 
ˏȢ ˝̟̏̍́̎̋, ̅ ̏̋̓̏̑ ̖̓̆̎Ȣ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ ɀ 
˟̖̆̎̏̌̏̄̏-̘̐̑̉̑̏̅̏̃̆̅̆̒̋̉̊ ̉̎̒̓̉̓̔̓  
ˡ̜́̌̆̎̓ȟ ˝̆̒̐̔̂̌̉̋́ ˜̝̙̏̌́ 
˫ȢːȢ ˕̃́̎̏̃ȟ ̅ ̏̋̓̏̑ ̖̓̆̎Ȣ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ ɀ 
ˡːˎ˛ˠ ˏ˛ ˝ːˍˠ-˙˞ˢˍ ̉̍Ȣ ̠ ȢˍȢ ˟ ̠̉̍̉̑̈̆̃́ 
ˏȢˏȢ ˗̉̑̒́̎̏̃ȟ ̅ ̏̋̓̏̑ ̖̓̆̎Ȣ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ ɀ  
ˡː ˎ˚ˠ ˡ˚ˍˣ ˏ˕  ̇
ˏȢˑȢ ˜̏̐̏̃ȟ ́ ̋́̅̆̍̉̋ ˝ˍ˚ȟ ̅̏̋̓̏̑ ̖̓̆̎Ȣ ̎́̔̋ȟ  
̐̑̏̆̒̒̏̑̕ ɀ ̞ ˍ˪˜-̉̌̉́̌̕ ˡːˎ˚ˠ ˡ˚ˍˣ ˏ˕˙ 
˫ȢˍȢ ˫̙̌̅́̂́̆̃ȟ ́ ̋́̅̆̍̉̋ ˝ˍ˚ȟ ̅̏̋̓̏̑ ̒Ȣ- Ȣ̖ ̎́̔̋ȟ 
̐̑̏̆̒̒̏̑̕ ɀ l ːˎ˛ˠ ˏ˛ ˝ːˍˠ-˙˞ˢˍ  
̉̍Ȣ ˗ȢˍȢ ˟̠̉̍̉̑̈̆̃́ 

˚Ȣ˜Ȣ ˙̙̉̔̑̏̃ȟ ̋ ́̎̅̉̅́̓ ̖̓̆̎Ȣ ̎́̔̋ ɀ  
ˡːˎ˚ˠ Ⱥ˝̖̏̒̉̎̏̑̍́̄̑̏̓̆̕Ȼ 
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̍̏̌̏̋́ ̉ ̠̜̄̏̃̅̉̎ 

 

 

˞̉̅̏̑̏̃́ ˏȢ˫Ȣȟ ˜̆̓̑̏̃ ˒ȢˎȢ ̨ ̗̠̐̓̉̍̉̈́̉ ̑̏̎̓́̕ ̠̋̏̑̍̌̆̎̉ ̐̑̉ ̏̓̋̏̑̍̆ ̠̍̒̎̏̄̏  
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˞̋̏̑̋̉̎ ˏ Ȣ˗Ȣȟ ː́̅̇̉̆̃ ̱ Ȣ˙Ȣ ˍ̎́̌̉̈ ̞ ̆̋̓̉̃̎̏̒̓̕̕ ̉̐ ̑̏̉̈̃̏̅̒̓̃́ ̍̏̌̏̋́  
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˜̑̉̒̓̔̐́ ˏȢ˚Ȣȟ ˬ̟̎̅̋ ˞ Ȣ˞Ȣ, ̠ ̑̏̓̏̃́ ˛Ȣ˒Ȣȟ ˞́̃̆̎̋̏̃ ˗Ȣ˞Ȣ, ̇ ̙̜́̓̋̏̃ ˑȢ˞Ȣ  
˪̕ ̝̆̋̓̉̃̎̏̒̓̕ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̜̋́̎̄̉ ̃  ̍ ̘̜̏̌̏̎̊ ̐̆̑̉̏̅ ̐̑̉ ̜̃̑́̉̃́̎̉̉̚  
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˙́̍̆̅̏̃́ ˝ȢˍȢ l ̜́̋̓̏̑ ̠̔̐̑́̃̌̆̎̉ ̞̎̆̑̄̏̐̏̓̑̆̂̌̆̎̉̆̍ 
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ˢ̜̔̅́̊̂̆̑̅̆̃ ˚Ȣ˝Ȣ ̨ ̂ ̠̖̏̒̏̂̆̎̎̏̒̓ ̖̘̖̓̆̎̏̌̏̄̉̆̒̋̉ ̗̐̑̏̆̒̒̏̃  
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˕̗̜̎̎̏̃́̉̏̎̎̆ ̖̓̆̎̏̌̏̄̉̉ ̉ ̖̘̓̆̎̉̆̒̋̉̆ ̒̑̆̅̒̓̃́ ̐ ̑̏̉̈̃̏̅̒̓̃́ 
̗̐̑̏̅̔̋̉̉ ̒̃̉̎̏̃̏̅̒̓̃́ ̉ ̋̏̍̂̉̋̏̑̍̏̃ 

 

 

˗̝̘̏̌̉̋ ˕Ȣ˒Ȣ, ̊ ̏̃̉̋̏̃ ˚Ȣ˚Ȣ ɣ ̙̒̏̃̆̑̆̎̒̓̃̏̃́̎̉̆ ̖̘̖̓̆̎̉̆̒̋̉ ̙̑̆̆̎̉̊  
̃̏ ̝̜̖̅̏̉̒̐́̑̉̓̆̌̎ ̒̉̒̓̆̍ ̗̠̋̏̎̅̉̉̏̎̉̑̏̃́̎̉ ̖̃̏̈̅̔́  
̘̖̇̉̃̏̓̎̏̃̏̅̆̒̋̉ ̐̏̍̆̆̎̉̊̚ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 
 

32 
˛̒̍̏̎̏̃ ˨Ȣˑ̇Ȣȟ ˛̒̍̏̎̏̃ ˓ Ȣ˨Ȣ, ˟ ̆̍̉̑̂́̆̃́ ˚Ȣ˨Ȣ, ˓ ̔̒̔̂́̌̉̆̃́ ˍȢ˓Ȣȟ ˟̔̑̅̔̆̃ ˕Ȣ˪Ȣ 
˪̟̠̎̆̑̄̏̒̂̆̑̆̄́́̚ ̖̠̓̆̎̏̌̏̄̉ ̏̂̏̄̑̆̃́ ̐̏̌́ ̠̓̆̌̓̎̉̋́ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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˕̃́̎̏̃ ˫ȢːȢ, ̠ ̘̑́̃̆̎̋̏ ˏȢ˚Ȣȟ ˡ̉̌̏̎̏̃ ˝ȢˡȢ ˜̑̉̍̆̎̆̎̉̆ ̜̖̎̏̃ ̖̓̆̎̏̌̏̄̉̊  
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˔̠̉̍̎̋̏̃ ˏȢ˙Ȣȟ ˗̘̔̑̏̋̉̎ ˍȢˍȢȟ ˔̠̉̍̎̋̏̃ ˍȢ˙Ȣ ˞ ̠̏̒̓̏̎̉̆ȟ ̜̐̑̏̂̌̆̍ ̉ ̜̐̆̑̒̐̆̋̓̉̃ 
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ˎ̔̌́̓̏̃ ˞Ȣ˫Ȣȟ ˚̘̆́̆̃ ˏȢ˚Ȣȟ ˚̗̉̈̏̃̆̃ ˞Ȣ˘Ȣȟ ˞̆̑̄̆̆̃ ̱ ȢːȢ ˝̝̜̆̈̔̌̓́̓  
̞̝̜̖̋̒̐̆̑̉̍̆̎̓́̌̎ ̉̒̒̌̆̅̏̃́̎̉̊ ̘̜̖̋̏̌̉̆̒̓̃̆̎̎ ̉ ̞̘̖̎̆̑̄̆̓̉̆̒̋̉  
̐̏̋́̈́̓̆̌̆̊ ̝̘̠̉̈̍̆̌̉̓̆̌ ̈̆̑̎́ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 
 

59 
ˍ̌̆̋̒̆̆̃ ˍ.̆ ., ̱ ̌̆̋̒̆̆̃́ ˙.̱ ., ̠ ̑̏̓̏̃́ ˛.˒ ., ɣ ̑̂́̎ ː.̱ ., ˞ ́̃̆̎̋̏̃́ ̇ .̊ . ˏ ̠̌̉̎̉̆ 
̒̌̏̇̎̏̄̏ ̍̎ ̏̄̏̋̏̍̐̏̎̆̎̓̎̏̄̏ ̐̑̆̍̉̋̒́ ̎́ ̜̐̑̏̅̔̋̓̉̃̎̆ ̘̋́̆̒̓̃́ ̉ ̜̏̂̍̆̎̎̆  
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˥̔̌́̆̃ ːȢ˙Ȣȟ ˙̙̉̌̔̆̃ ˝Ȣ˗Ȣȟ ˑ̖̏̑̏̃̒̋̉ ˏȢ˕Ȣȟ ˓́̑̉̋̏̃ ˏ Ȣ˞Ȣ ˟̖̠̆̎̏̌̏̄̉ ̠̉̈̄̏̓̏̃̌̆̎̉ 
̜̖̋̏̑̍̏̃ ̅̏̂́̃̏̋ ̎ ́ ̏̒̎̏̃̆ ̝̠̌̎̎̏̄̏ ̒̆̍̆̎̉ ̃ ̠̖̔̒̌̏̃̉ ̖̠̏̈̊̒̓̃ . . . . . . . . . . . . . . . . . . . . . . . .  

 
73 
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ʨʝʥʮʠʠ ʧʨʠ ʝʝ ʧʦʪʨʝʙʣʝʥʠʠ ʞʠʚʦʪʥʳʤʠ. ɼʣʷ 
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ʜʚʠʞʝʥʠʷ ʠ ʨʘʟʜʘʯʠ ʢʦʨʤʦʚ: ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʤʦʙʠʣʴʥʳʤʠ ʠ ʩʪʘʮʠʦʥʘʨʥʳʤʠ [5, 11, 12]. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ï

ʚ ʧʨʦʩʪʦʪʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʣʝʛʢʦʩʪʠ ʤʦʥʪʘʞʘ; 

ʠʭ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʚ ʭʦʟʷʡʩʪʚʘʭ ʩ ʙʦʣʴʰʠʤ 

ʧʦʛʦʣʦʚʴʝʤ ʩʢʦʪʘ, ʪʘʢ ʠ ʥʘ ʥʝʙʦʣʴʰʠʭ ʬʝʨ-

ʤʘʭ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʢʦʨ-

ʤʦʨʘʟʜʘʪʯʠʢʘ ʥʝ ʥʘʜʦ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ 

ʰʠʨʠʥʫ ʠ ʚʳʩʦʪʫ ʢʦʨʤʦʚʳʭ ʧʨʦʭʦʜʦʚ, ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ ʢʣʘʩʩ ʠ ʤʦʱʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʦ-

ʛʦ ʜʣʷ ʢʦʨʤʦʨʘʟʜʘʯʠ ʪʨʘʢʪʦʨʘ. ʆʩʦʙʝʥʥʦʩ-

ʪʴʶ ʩʪʘʮʠʦʥʘʨʥʳʭ ʢʦʨʤʦʨʘʟʜʘʪʦʯʥʳʭ ʫʩʪ-

ʨʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʫʧʨʦʱʘʶʪ ʧʨʦ-

ʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʦʜ-

ʥʘʢʦ ʥʝ ʩʧʦʩʦʙʥʳ, ʚ ʩʠʣʫ ʩʪʘʪʠʯʝʩʢʦʛʦ ʩʦʩ-

ʪʦʷʥʠʷ, ʜʦʩʪʘʚʣʷʪʴ ʢʦʨʤʘ ʚ ʦʪʜʘʣʝʥʥʳʝ ʪʦʯ-

ʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [1, 7, 10]. ɼʣʷ ʤʷʩʥʦʛʦ ʩʢʦ-

ʪʦʚʦʜʩʪʚʘ ʧʨʠʝʤʣʝʤʳ ʩʪʘʮʠʦʥʘʨʥʳʝ ʢʦʨʤʦ-

ʨʘʟʜʘʪʯʠʢʠ ʩ ʫʚʝʣʠʯʝʥʥʳʤ ʦʙʲʝʤʦʤ ʙʫʥʢʝʨʘ. 

ʊʘʢʦʝ ʢʦʨʤʦʨʘʟʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ 

ʨʘʟʜʘʚʘʪʴ ʢʦʨʤʘ ʠ ʢʦʨʤʦʩʤʝʩʠ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʢʘʢ ʚ ʢʦʨʤʫʰʢʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʚʦ-

ʢʨʫʛ ʥʝʛʦ, ʪʘʢ ʠ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʥʝʛʦ [4, 9, 16, 17]. 

ɺʩʝ ʨʘʟʜʘʪʯʠʢʠ ʢʦʨʤʦʚ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʚʠʜʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʤʦʥʪʠʨʫʶʪʩʷ ʚ ʣʠʥʠʶ, 

ʨʘʟʜʘʯʘ ʢʦʨʤʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪʝʨʘ-

ʤʠ, ʚ ʢʘʯʝʩʪʚʝ ʤʝʭʘʥʠʟʤʘ ʧʨʠʚʦʜʘ ʚʳʩʪʫʧʘ-

ʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʜʚʠʛʘʪʝʣʠ. ʇʦ ʪʠʧʫ ʪʨʘʥʩ-

ʧʦʨʪʝʨʘ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʠ ʙʳʚʘʶʪ ʣʝʥʪʦʯ-

ʥʳʤʠ, ʣʝʥʪʦʯʥʦ-ʮʝʧʦʯʥʳʤʠ, ʩʢʨʝʙʢʦʚʳʤʠ ʠ 

ʪ. ʜ. ʉʫʪʴ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ʢʦʨʤʦʚ ʫ ʪʘʢʦʛʦ 

ʚʠʜʘ ʨʘʟʜʘʪʯʠʢʦʚ ʩʚʦʜʠʪʩʷ ʢ ʚʳʛʨʫʟʢʝ ʢʦʨ-

ʤʦʚ ʠʟ ʙʫʥʢʝʨʘ ʥʘ ʪʨʘʥʩʧʦʨʪʝʨ, ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʡ ʥʘ ʜʥʝ ʞʝʣʦʙʘ-ʢʦʨʤʫʰʢʠ. ʊʨʘʥʩʧʦʨʪʝʨ 

ʧʨʦʠʟʚʦʜʠʪ ʧʝʨʝʤʝʱʝʥʠʝ ʢʦʨʤʘ ʧʦ ʚʩʝʡ 

ʜʣʠʥʝ ʢʦʨʤʦʚʦʛʦ ʬʨʦʥʪʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʨʘʚʥʦ-
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ʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʜʣʷ ʚʩʝʛʦ ʧʦʛʦʣʦ-

ʚʴʷ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʵʪʦʛʦ ʚʠʜʘ ʢʦʨʤʦʚʳʭ 

ʨʘʟʜʘʪʯʠʢʦʚ ʦʪʥʦʩʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʘʷ 

ʟʘʥʠʤʘʷ ʧʣʦʱʘʜʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʚ ʥʝʙʦʣʴʰʠʭ ʧʦʤʝʱʝʥʠʷʭ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʦʙʠʣʴʥʳʭ ʚʠʜʦʚ ʨʘʟʜʘʪʯʠʢʦʚ ʥʝ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. 

ʇʦʣʥʦʮʝʥʥʦʩʪʴ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʥʘ-

ʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʦʙʲʝʤʘ ʢʦʨʤʦʚ, ʥʘʭʦ-

ʜʷʱʠʭʩʷ ʥʘ ʢʦʨʤʦʚʦʤ ʩʪʦʣʝ, ʪʘʢ ʠ ʦʪ ʙʝʩʧʨʝ-

ʧʷʪʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʠʤ ʢʘʞʜʦʛʦ ʞʠʚʦʪ-

ʥʦʛʦ ʙʝʟ ʦʧʘʩʥʦʩʪʠ ʪʨʘʚʤʠʨʦʚʘʥʠʷ, ʯʪʦ ʦʧ-

ʨʝʜʝʣʷʝʪ ʚ ʮʝʣʦʤ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʩʪʘʜʘ ʢʦʨʤʦʚʳʤʠ ʩʤʝʩʷʤʠ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʠʪʴ ʦʧ-

ʪʠʤʠʟʘʮʠʶ ʦʪʢʦʨʤʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʬʦʨʤʳ ʢʦʨʤʦʚʦʛʦ ʩʪʦʣʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 
ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ 

ʩʙʦʨʘ, ʠʟʫʯʝʥʠʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʦʙʨʘʙʦʪ-

ʢʠ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʝʨʝʜʦʚʦʡ ʧʨʘʢʪʠ-

ʢʠ, ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʩʜʝʣʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ, 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʬʦʥʜʘ (ʩʧʨʘʚʦʯʥʠʢʠ, 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʫʢʦʚʦʜʩʪʚʘ, ʨʝʢʦʤʝʥʜʘʮʠʠ), 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚʝʜʫʱʠʭ ʬʠʨʤ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʝʭʥʠʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ [2, 

3, 6, 8]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞ-

ʜʝʥʠʝ. ʆʨʛʘʥʠʟʘʮʠʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ʢʦʨʤʦ-

ʨʘʟʜʘʪʯʠʢʦʚ ʠ ʨʘʩʯʝʪ ʦʙʲʝʤʘ ʙʫʥʢʝʨʘ ʟʘʚʠʩʷʪ 

ʦʪ ʬʨʦʥʪʘ ʢʦʨʤʣʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʚʘʨʠʘʥʪ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʨʤʣʝʥʠʷ ʚ 

ʣʠʥʝʡʥʦʡ ʬʦʨʤʝ. 

ʌʨʦʥʪ ʢʦʨʤʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ 

ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʦʚ, ʘ ʠʤʝʥʥʦ 

ʂʃʆ-75, ʂʃʂ-75, ʊɺʂ-80ɹ, ʈʂ-50ɸ, ʂʈʉ-15 

ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ, ʦʨʛʘʥʠʟʦʚʘʥ ʚ ʣʠʥʝʡʥʦʡ 

ʬʦʨʤʝ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʭʥʠʯʝ-

ʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʩʪʘʮʠ-

ʦʥʘʨʥʳʭ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʦʚ [13-15]. ʉ ʢʦʨ-

ʤʦʨʘʟʜʘʪʯʠʢʘ ʢʦʨʤ ʧʦʜʘʝʪʩʷ ʚ ʚʦʨʦʥʢʠ ʠ ʜʘ-

ʣʝʝ ï ʥʘ ʦʪʢʦʨʤʦʯʥʳʝ ʧʣʦʱʘʜʢʠ, ʚ ʚʳʛʫʣʴ-

ʥʳʝ ʜʚʦʨʳ ʠʣʠ ʜʨʫʛʠʝ ʢʦʨʤʦʚʳʝ ʩʪʦʣʳ. ʈʘʟ-

ʜʘʪʯʠʢ ʤʦʞʝʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʠ ʚʳʛʨʫʞʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʢʦʨʤʦʚ. ʉʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫ-

ʶʱʠʤ ʥʦʨʤʘʤ (ʈɼ-ɸʇʂ 1.10.01.-18 çʄʝʪʦ-

ʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦ-

ʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʬʝʨʤ ʠ ʢʦʤʧʣʝʢʩʦʚ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘè) ʬʨʦʥʪ ʢʦʨʤʣʝʥʠʷ 

ʥʘ ʦʜʥʦ ʞʠʚʦʪʥʦʝ ʜʦ 18-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʧʨʠ ʣʠʥʝʡʥʦʡ ʬʦʨʤʝ ʢʦʨʤʦʚʦʛʦ ʩʪʦʣʘ ʩʦ-

ʩʪʘʚʣʷʝʪ 0,4-0,5 ʤ.  

 

 
ʈʠʩ. 1. ʉʪʘʮʠʦʥʘʨʥʳʡ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢ 

ʩ ʣʠʥʝʡʥʳʤ ʬʨʦʥʪʦʤ ʢʦʨʤʣʝʥʠʷ 

 
ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʮʠʦʥʘʨʥʳʭ ʨʘʟʜʘʪʯʠʢʦʚ ʢʦʨʤʘ 

 

ʄʦʜʝʣʴ 

ɼʣʠʥʘ 

ʬʨʦʥʪʘ 

ʢʦʨʤʣʝ-

ʥʠʷ, ʤ 

ʂʦʣʠʯʝʩʪʚʦ 

ʦʙʩʣʫʞʠʚʘ-

ʝʤʳʭ ʞʠʚʦʪ-

ʥʳʭ, ʛʦʣ. 

ʄʦʱ-

ʥʦʩʪʴ 

ʜʚʠʛʘʪʝ-

ʣʷ, ʢɺʪ 

ʇʨʦʠʟ-

ʚʦʜʠ-

ʪʝʣʴ-

ʥʦʩʪʴ, ʪ/ʯ 

ʊɺʂ-80ɹ 74 62 5,5 38 

ʈʂ-50ɸ 75 200 9 30 

ʂʈʉ-15 40 180 5,5 15 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʢʦʨʤʦʨʘʟʜʘʪʯʠʢ 

ʂʈʉ-15 ʦʙʩʣʫʞʠʚʘʝʪ 180 ʛʦʣʦʚ ʞʠʚʦʪʥʳʭ 

ʧʨʠ ʦʙʱʝʤ ʬʨʦʥʪʝ ʢʦʨʤʣʝʥʠʷ 40 ʤʝʪʨʦʚ, ʪʦ 

ʝʩʪʴ ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʢʦʨʤʦ-

ʤʝʩʪʦ ʜʣʠʥʦʡ 0,22 ʤ. ʋ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʦʚ 

ʊɺʂ-80ɹ ʠ ʈʂ-50ɸ ʚʝʣʠʯʠʥʘ ʢʦʨʤʦʤʝʩʪ ʨʘʚ-

ʥʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,38 ʤ ʠ 1,19 ʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʣʠʥʘ ʬʨʦʥʪʘ ʢʦʨʤʣʝʥʠʷ ʫ ʢʦʨʤʦ-

ʨʘʟʜʘʪʯʠʢʦʚ ʂʈʉ-15 ʠ ʊɺʂ-80ɹ ʨʘʟʣʠʯʘʝʪʩʷ 

ʚ 5 ʨʘʟ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʤʠ ʠʟʫʯʝʥʳ ʧʦʢʘʟʘʪʝ-

ʣʠ ʧʨʦʤʝʨʦʚ ʪʝʣʦʩʣʦʞʝʥʠʷ ʙʳʯʢʦʚ ʩʠʤʤʝʥ-

ʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ ʚ ʨʘʟʣʠʯʥʳʝ ʚʦʟʨʘʩʪʥʳʝ 

ʧʝʨʠʦʜʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʰʠʨʠʥʳ ʛʘʙʠʪʫʩʘ ʞʠʚʦʪʥʦʛʦ ï 



ɽʞʝʢʚʘʨʪʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ 

 

6                                                        ʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ˉ 1(45)-2022 

 

ʵʪʦ ʰʠʨʠʥʘ ʛʨʫʜʠ ʩ ʚʳʩʪʫʧʘʶʱʠʤʠ ʙʫʛʨʘʤʠ 

ʧʣʝʯʝʣʦʧʘʪʦʯʥʳʭ ʩʦʯʣʝʥʝʥʠʡ. ʋ ʤʦʣʦʜʥʷʢʘ 

ʚ ʚʦʟʨʘʩʪʝ 9 ʤʝʩʷʮʝʚ ʦʥʘ ʨʘʚʥʘ 37,6 ʩʤ, ʘ ʚ 

18-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ï 47,6 ʩʤ (ʪʘʙʣʠʮʘ 2), 

ʪʦ ʝʩʪʴ ʙʦʣʴʰʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʣʠʥʳ ʢʦʨʤʦ-

ʤʝʩʪʘ ʫ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʦʚ ʂʈʉ-15 ʠ ʈʂ-50 

ɸɹ, ʯʪʦ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʪʨʘʥʝʥʠʶ ʢʦʥʢʫ-

ʨʝʥʮʠʠ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʩʢʦʪʘ. ʋ ʢʦʨʤʦʨʘʟ-

ʜʘʪʯʠʢʘ ʊɺʂ-80ɹ ʜʣʠʥʘ ʢʦʨʤʦʤʝʩʪʘ, ʥʘʦʙʦ-

ʨʦʪ, ʠʟʙʳʪʦʯʥʘ. 

 
ʊʘʙʣʠʮʘ 2. ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʤʝʨʦʚ ʪʝʣʦʩʣʦʞʝʥʠʷ 

ʙʳʯʢʦʚ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ ʚ ʨʘʟʣʠʯʥʳʝ 

ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ, ʩʤ 

ʇʦʢʘʟʘʪʝʣʴ 
ʇʨʠ ʨʦʞ-

ʜʝʥʠʠ 
5 ʤʝʩ. 9 ʤʝʩ. 18 ʤʝʩ. 

ʐʠʨʠʥʘ ʣʙʘ 12,6 19,3 21,0 23,8 

ʐʠʨʠʥʘ ʛʨʫʜʠ 

ʟʘ ʣʦʧʘʪʢʘʤʠ 
14,5 31,1 37,6 47,6 

ʐʠʨʠʥʘ ʚ ʤʘ-

ʢʣʦʢʘʭ 
14,5 35,4 39,8 44,5 

ʂʦʩʘʷ ʜʣʠʥʘ ʪʫ-

ʣʦʚʠʱʘ 
57,7 11,9 119,8 129,2 

 

ʇʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʪʝʣʦʩʣʦ-

ʞʝʥʠʷ ʤʦʣʦʜʥʷʢʘ ʥʘ ʦʪʢʦʨʤʝ ʠ ʠʤʝʶʱʝʡʩʷ 

ʚʝʣʠʯʠʥʳ ʢʦʨʤʦʤʝʩʪʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʨ-

ʤʦʨʘʟʜʘʪʯʠʢʦʚ ʥʝ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ 

ʥʘʢʦʨʤʠʪʴ ʠʤʝʶʱʝʝʩʷ ʧʦʛʦʣʦʚʴʝ, ʠʟʙʝʞʘʪʴ 

ʪʦʣʯʝʠ ʠ ʩʪʳʯʝʢ ʞʠʚʦʪʥʳʭ ʧʨʠ ʢʦʨʤʣʝʥʠʠ, 

ʯʪʦ ʫʭʫʜʰʘʝʪ ʧʨʦʮʝʩʩ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʩʥʠ-

ʞʘʝʪ ʧʨʠʚʝʩʳ, ʜʝʣʘʷ ʦʪʢʦʨʤ ʞʠʚʦʪʥʳʭ ʥʝ 

ʩʪʦʣʴ ʵʬʬʝʢʪʠʚʥʳʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʢʦʨʤʦʚʳʝ 

ʩʪʦʣʳ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʚ ʬʦʨʤʝ ʦʢʨʫʞʥʦʩʪʠ 

(ʢʨʫʛʘ) ʠʣʠ ʧʦʣʫʦʢʨʫʞʥʦʩʪʠ (ʧʦʣʫʢʨʫʛʘ), 

ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ʆʨʛʘʥʠʟʘʮʠʷ ʬʨʦʥʪʘ ʢʦʨʤʣʝʥʠʷ  

ʚ ʢʨʫʛʦʚʦʡ ʬʦʨʤʝ 

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʘ ʬʨʦʥʪʘ ʢʦʨʤʣʝ-

ʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʰʠʨʠʥʳ ʛʦʣʦʚʳ (ʣʙʘ) ʞʠʚʦʪ-

ʥʳʭ, ʩ ʫʯʝʪʦʤ ʜʦʧʫʩʢʘ ʧʦ ʵʪʦʡ ʚʝʣʠʯʠʥʝ ʧʦ-

ʢʘʟʘʪʝʣʴ ʥʘʜʦ ʫʚʝʣʠʯʠʪʴ ʥʘ ʚʝʣʠʯʠʥʫ 2-3♬ (♬ 

ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ, ʪ. ʝ. ʩʪʘʥʜʘʨʪʥʦʝ ʦʪ-

ʢʣʦʥʝʥʠʝ ʦʪ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ), ʥʝʦʙʭʦʜʠ-

ʤʫ  ʁʜʣʷ ʫʯʝʪʘ ʧʦʣʫʦʙʦʨʦʪʘ ʛʦʣʦʚʳ ʠ ʩʥʠʞʝ-

ʥʠʷ ʨʠʩʢʦʚ ʪʨʘʚʤʘʪʠʟʤʘ ʧʨʠ ʧʦʜʭʦʜʝ ʢ ʢʦʨ-

ʤʫʰʢʝ. ʇʨʠ ʰʠʨʠʥʝ ʣʙʘ (ʛʦʣʦʚʳ) 23,8 ʩʤ ʚ 
ʚʦʟʨʘʩʪʝ 18 ʤʝʩʷʮʝʚ ʠ ʚʝʣʠʯʠʥʝ 3♬, ʨʘʚʥʦʡ 

12 ʩʤ, ʚʝʣʠʯʠʥʘ ʜʣʠʥʳ ʬʨʦʥʪʘ ʢʦʨʤʣʝʥʠʷ 

ʜʣʷ ʤʦʣʦʜʥʷʢʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʚ ʬʦʨʤʝ 

ʦʢʨʫʞʥʦʩʪʠ, ʙʫʜʝʪ ʨʘʚʥʘ 35,8 ʩʤ ʙʝʟ ʦʧʘʩʥʦ-

ʩʪʠ ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʞʠʚʦʪʥʦʛʦ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʢʦʨ-

ʤʦʚʦʛʦ ʩʪʦʣʘ ʩ ʣʠʥʝʡʥʦʡ ʥʘ ʬʦʨʤʫ ʦʢʨʫʞʥʦ-

ʩʪʠ ʠʣʠ ʧʦʣʫʦʢʨʫʞʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʫʛʣʘ ʥʘ-

ʢʣʦʥʘ ʢ ʢʦʨʤʫʰʢʝ ʙʦʢʦʚʳʭ ʠ ʣʦʙʥʦʡ ʯʘʩʪʝʡ 

ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʧʦʟʚʦʣʷʝʪ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝ-

ʥʠʷ ʬʨʦʥʪʘ ʢʦʨʤʣʝʥʠʷ ʫʧʨʘʚʣʷʪʴ ʢʦʨʤʦʚʳʤ 

ʩʪʦʣʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʦʪ-

ʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʦʢʨʫʛ ʦʜʥʦʛʦ ʩʪʘʮʠʦʥʘʨ-

ʥʦʛʦ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʘ. ʋʤʝʥʴʰʝʥʠʝ ʜʝʡʩʪʚʫ-

ʶʱʠʭ ʥʦʨʤ ʬʨʦʥʪʘ ʢʦʨʤʣʝʥʠʷ ʥʘ ʦʜʥʦ ʞʠ-

ʚʦʪʥʦʝ ʜʣʷ ʤʦʣʦʜʥʷʢʘ ʜʦ 18-ʤʝʩʷʯʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ ʚʦʟʤʦʞʥʦ ʥʘ 23% ʙʝʟ ʦʧʘʩʥʦʩʪʠ ʪʨʘʚ-

ʤʠʨʦʚʘʥʠʷ ʞʠʚʦʪʥʦʛʦ, ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪʩʷ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʢʦʨʤʘʤ. 
ʇʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʞʠʚʦʪʥʳʭ ʩ ʰʠʨʠʥʦʡ 

ʣʙʘ 0,238 ʤ, ʢʦʩʦʡ ʜʣʠʥʦʡ ʪʫʣʦʚʠʱʘ 1,49 ʤ, 

ʚʝʣʠʯʠʥʦʡ ʥʘʠʤʝʥʴʰʝʛʦ ʫʛʣʘ ʩʝʢʪʦʨʘ, ʛʜʝ 

ʥʘʭʦʜʷʪʩʷ ʞʠʚʦʪʥʳʝ, 6-12Á, ʜʣʠʥʘ ʧʨʦʪʠʚʦ-

ʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʳ ʠʤʝʶʱʝʛʦʩʷ ʪʨʝʫʛʦʣʴʥʠ-

ʢʘ ʩʝʢʪʦʨʘ ʧʦʜʭʦʜʘ ʢ ʢʦʨʤʦʚʦʤʫ ʤʝʩʪʫ ʚʳ-

ʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʩ2 = ʘ2 + ʚ2 ï 2ʘʚ·cosŬ ʠ 
ʨʘʚʥʘ 2,11 ʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʘʷ ʜʣʠʥʘ 

ʦʢʨʫʞʥʦʩʪʠ ʧʦʜʭʦʜʘ ʞʠʚʦʪʥʦʛʦ ʢ ʬʨʦʥʪʫ 

ʢʦʨʤʣʝʥʠʷ (2ˊr) ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩ-

ʩʨʝʜʦʪʦʯʠʪʴ ʞʠʚʦʪʥʳʭ.  

ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʢʘʟʘ-

ʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʜʣʠʥʳ ʢʦʨʤʦʚʦʛʦ ʩʪʦʣʘ ʦʢ-

ʨʫʛʣʦʡ ʬʦʨʤʳ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ 

ʚʦʟʨʘʩʪʘ ʞʠʚʦʪʥʦʛʦ ʠ ʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ: ʣʦʙʥʳʝ ʯʘʩʪʠ ʪʝʣʘ ʥʝ ʠʟʤʝʥʷʶʪʩʷ 

ʚ ʪʘʢʦʡ ʩʪʝʧʝʥʠ ʧʨʠ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʤʦʣʦʜ-

ʥʷʢʘ, ʢʘʢ ʦʙʤʫʩʢʫʣʝʥʥʦʩʪʴ. ɼʣʠʥʫ ʢʦʨʤʦʚʦ-

ʛʦ ʩʪʦʣʘ ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʦ ʬʦʨʤʝ ï 

ʢʨʫʛʦʚʦʡ ʠʣʠ ʧʦʣʫʦʢʨʫʞʥʦʡ, ʘ ʪʘʢʞʝ ʧʦ ʨʘʟ-

ʣʠʯʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ï ʰʠʨʠʥʝ ʣʙʘ, ʜʣʠʥʝ 

ʟʘʜʥʝʡ ʯʘʩʪʠ ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʠʣʠ ʚʝʨʭʥʝʤʫ 

ʫʛʣʫ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩʝʢʪʦʨʘ ʨʘʟʤʝʱʝʥʠʷ ʞʠ-

ʚʦʪʥʦʛʦ ʫ ʢʦʨʤʫʰʢʠ.  
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ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʨʦʠʣʣʶʩʪ-

ʨʠʨʦʚʘʪʴ ʧʨʠʤʝʨʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦ-

ʥʘ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʢ ʢʨʫʛʦ-

ʚʦʡ ʢʦʨʤʫʰʢʝ (ʨʠʩ. 3).  

 

 
ʈʠʩ. 3. ʇʦʢʘʟʘʪʝʣʴ ʫʛʣʘ ʥʘʢʣʦʥʘ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ 

ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʢ ʢʨʫʛʦʚʦʡ ʢʦʨʤʫʰʢʝ, ʛʨʘʜ. 

 

ɺʳʚʦʜ. ɺʝʣʠʯʠʥʘ ʬʨʦʥʪʘ ʢʦʨʤʣʝʥʠʷ ʥʘ 

ʢʦʨʤʦʚʦʤ ʩʪʦʣʝ ʦʢʨʫʛʣʦʡ ʠʣʠ ʧʦʣʫʢʨʫʛʣʦʡ 

ʬʦʨʤʳ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟ-

ʨʘʩʪʘ ʞʠʚʦʪʥʦʛʦ ʠ ʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ, ʪʘʢ ʢʘʢ ʣʦʙʥʳʝ ʢʦʩʪʠ ʨʘʩʪʫʪ ʥʝ ʪʘʢ 

ʠʥʪʝʥʩʠʚʥʦ, ʢʘʢ ʦʙʤʫʩʢʫʣʝʥʥʦʩʪʴ ʢʦʨʧʫʩʘ. 

ʌʨʦʥʪ ʢʦʨʤʣʝʥʠʷ, ʧʨʠʭʦʜʷʱʠʡʩʷ ʥʘ ʦʜʥʦ 

ʞʠʚʦʪʥʦʝ ʥʘ ʢʦʨʤʦʚʦʤ ʩʪʦʣʝ ʢʨʫʛʦʚʦʡ ʠʣʠ 

ʧʦʣʫʦʢʨʫʞʥʦʡ ʬʦʨʤʳ, ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦ-

ʚʘʪʴ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ï ʰʠʨʠʥʝ 

ʣʙʘ, ʜʣʠʥʝ ʟʘʜʥʝʡ ʯʘʩʪʠ ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʠʣʠ 

ʚʝʨʭʥʝʤʫ ʫʛʣʫ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩʝʢʪʦʨʘ ʨʘʟʤʝ-

ʱʝʥʠʷ ʞʠʚʦʪʥʦʛʦ ʫ ʢʦʨʤʫʰʢʠ.  

ʀʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʢʦʨʤʦʚʦʛʦ ʩʪʦʣʘ ʧʨʠ 

ʦʪʢʦʨʤʝ ʤʷʩʥʦʛʦ ʩʢʦʪʘ ʩ ʣʠʥʝʡʥʦʡ ʥʘ ʬʦʨʤʫ 
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ʢ ʢʦʨʤʘʤ. ʈʘʩʯʝʪʳ ʫʯʠʪʳʚʘʶʪ ʫʛʦʣ ʥʘʢʣʦʥʘ 

ʙʦʢʦʚʳʭ ʠ ʣʦʙʥʦʡ ʯʘʩʪʝʡ ʪʝʣʘ ʞʠʚʦʪʥʳʭ, ʯʪʦ 
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Abstract . !Î ÉÍÐÏÒÔÁÎÔ ÉÓÓÕÅ ÁÔ ÌÉÖÅÓÔÏÃË ÆÁÔÔÅÎÉÎÇ ÉÓ ÔÈÅ ÆÅÅÄÉÎÇȭÓ ÆÒÏÎÔ ÏÒÇÁÎÉÚÁÔÉÏÎȟ ÅÎÓÕÒÉÎÇ ÆÅÅÄ ÍÉØÔÕÒÅ ÁÎÄ 
minimizing competition availability at its consumption by animals. The purpose of the study is cattle fattening by 
ÆÅÅÄ ÔÁÂÌÅȭÓ ÓÈÁÐÅ ÃÈÁÎÇÉÎÇ ÔÏ ÏÐÔÉÍÉÚÅȢ )Ô ÈÁÄ ÂÅÅÎ ÅÓÔÁÂÌÉÓÈÅÄ ÔÈÁÔ ÔÈÅ ÆÅÅÄÉÎÇ ÆÒÏÎÔ ÓÉÚÅ ÁÓ ÃÉÒÃÌÅ ÏÒ ÓÅÍÉ-circular 
feeding table depends in a lesser extent on the animal age and its physiological state, since its frontal bones do not 
ÇÒÏ× ÓÏ ÉÎÔÅÎÓÉÖÅÌÙ ÁÓ ÔÈÅ ÂÏÄÙ ÍÕÓÃÕÌÁÔÕÒÅȢ 4ÈÅ ÏÂÔÁÉÎÅÄ ÄÁÔÁ ÓÈÏ×ÅÄ ÔÈÁÔ ×ÉÔÈ Á ÆÏÒÅÈÅÁÄȭÓ ɉÈÅÁÄɊ ×ÉÄÔÈ ÏÆ φχȟό 
cm at the age of 18 months and a value of 3ʎ, equal to 12 cm, the length of the feeding front for young animals or-
ganized the feeding table in the of a or semi-circle form will be equal to 35,8 cm. It gives possible reducing the cur-
rent norms of the feeding front length for young animals up to 18 months of age in 23% without the risk of animal 
injury, providing unhindered access to feed. When placing animals with a forehead width of 23,8 cm, an oblique 
trunk length of 1,49 m, the value of the smallest angle of the sector where the animals are located, 6-12Ќ, the length 
of the existing triangle of the approach sector to the feeding place opposite side is calculated by the formula c2 = a2 + 
b2 - 2ab * cosa. Thus, the total animal approach to the feeding front (2n*r) allows to significantly disperse the ani-
mals and control the feeding front, in depending on the number of animals located around one stationary feeder. 
Keywords:  feeding table, angle of the feeding sector, changing at plane of the animal's body to the feeder inclina-
tion, stationary feeder-dispenser. 
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ˍ̗̠̎̎̏̓́̉. ˜̑̉ ̠̐̑̉̃̈̎̏̍ ̒̏̅̆̑̇́̎̉̉ ̋̏̑̏̃ ̒̎̉̇̆̎̉̆ ̈́̓̑́̓ ̓̑̔̅́ ̠̅̏̒̓̉̄́̆̓̒ ̈́ ̘̒̆̓ ̍̏̅̆̑̎̉̈́Ȥ
̗̉̉ ̖̘̓̆̎̏̌̏̄̉̆̒̋̏̄̏ ̠̏̂̏̑̔̅̏̃́̎̉Ȣ ˔̜́̓̑́̓ ̓̑̔̅́ ̏̐̆̑́̓̏̑̏̃ ̐̑̉ ̅̏̆̎̉̉ ̋̏̑̏̃ ̟̅̏̒̓̉̄́̓ ̅̏ χωϻ 
̘̑́̂̏̆̄̏ ̃̑̆̍̆̎̉Ȣ ˙̗̠̏̅̆̑̎̉̈́̉ ̖̘̖̓̆̎̉̆̒̋̉ ̒̑̆̅̒̓̃ ̠̐̏̈̃̏̌̆̓ ̜̝̐̏̃̒̉̓ ̝̝̑̆̎̓́̂̆̌̎̏̒̓ ̐̑̏̉̈̃̏̅Ȥ
̒̓̃́ ̍̏̌̏̋́ ̅̏ χ0-χωϻ ̉ ̝̒̎̉̈̉̓ ̝̒̆̂̆̒̓̏̉̍̏̒̓ υ ̗ ̗̐̑̏̅̔̋̉̉ ̎́ ύ-13ϻȢ ˛̗̠̐̓̉̍̉̈́̉ ̖̘̖̓̆̎̉̆̒̋̉ 
̒̑̆̅̒̓̃ ̐̑̉ ̜̃̐̏̌̎̆̎̉̉ ̜̖̏̒̎̏̃̎ ̉ ̝̜̖̃̒̐̏̍̏̄́̓̆̌̎ ̑́̂̏̓ ̐̑̉ ̐̑̏̉̈̃̏̅̒̓̃̆ ̍̏̌̏̋́ ̒̐̏̒̏̂̒̓̃̔̆̓ ̐̏Ȥ
̜̙̟̃̆̎̉ ̝̑̆̎̓́̂̆̌̎̏̒̓̉ ̏̓̑́̒̌̉ ̅̏ χω-ψωϻȢ ˜̏ ̠̑̅̔ ̖̓̆̎̉̋̏-̞̘̖̋̏̎̏̍̉̆̒̋̉ ̐̏̋́̈́̓̆̌̆̊ ̠̂̆̒̐̑̉̃̈̎̏̆ 
̒̏̅̆̑̇́̎̉̆ ̋̏̑̏̃ ̖̐̑̆̃̏̒̏̅̉̓ ̠̐̑̉̃̈̎̏̆ȟ ̎̏ ̐̏ ̖̑́̒̏̅̔ ̋̏̑̍̏̃ ̎́ υ ̗ ̗̐̑̏̅̔̋̉̉ȟ ̐̑̏̅̔̋̓̉̃̎̏̒̓̉ȟ ̒̏̒̓̏Ȥ
̠̟̎̉ ̝̠̈̅̏̑̏̃ ̜̖̇̉̃̏̓̎ ̠̜̐̑̉̃̈̎̊ ̒̐̏̒̏̂ ̖̐̑̆̃̏̒̏̅̉̓ ̠̂̆̒̐̑̉̃̈̎̏-̂̏̋̒̏̃̏̆ ̒̏̅̆̑̇́̎̉̆Ȣ ˜̜̑̏̃̆̅̆̎̎̆ 
̠̉̒̒̌̆̅̏̃́̎̉ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̐̑̏̉̈̃̏̅̒̓̃́ ̍̏̌̏̋́ ̐̑̉ ̘̜̖̑́̈̌̉̎ ̖̒̐̏̒̏̂́ ̠̒̏̅̆̑̇́̎̉ ̜̖̇̉̃̏̓̎ ̐̏Ȥ
̋́̈́̌̉ȟ ̘̓̏ ̐̑̉ ̠̐̑̉̃̈̎̏̍ ̒̏̅̆̑̇́̎̉̉ ̋̏̑̏̃ ̟̠̅̏̒̓̉̄́̓̒ ̜̃̒̏̋̉̆ ̜̐̑̏̉̈̃̏̅̒̓̃̆̎̎̆ ̐̏̋́̈́̓̆̌̉Ȣ ˜̑̉Ȥ
̠̜̃̈̎̊ ̒̐̏̒̏̂ ̠̒̏̅̆̑̇́̎̉ ̒ ̅̏̆̎̉̆̍ ̃ ̃̆̅̑̏ ̉̌̉ ̍̏̌̏̋̏̐̑̏̃̏̅ ̠̏̒̓́̆̓̒ ̜̏̒̎̏̃̎̍ ̉ ̠̠̐̑̉̍̆̎̆̓̒ ̋ ̒̓́Ȥ
̅́̍ȟ ̠̟̒̏̒̓́̃̌̉̍̚ ̂̏̌̆̆ ϋτϻ ̏̓ ̏̂̆̄̏̚ ̝̠̐̏̄̏̌̏̃ ̋̏̑̏̃Ȣ ˞̓̑́̓̆̄̉̆̊ ̠̑́̈̃̉̓̉ ̇̉̃̏̓̎̏̃̏̅̒̓̃́ ̅̏ 
φτχτ ̄. ̠̐̑̆̅̐̏̌́̄́̆̓̒ ̒̎̉̇̆̎̉̆ ̠̐̑̉̃̈̎̏̄̏ ̠̒̏̅̆̑̇́̎̉ ̋̏̑̏̃ ̅̏ φτϻȢ ˜̜̙̏̃̆̎̉̆ ̘̍̏̌̏̎̏̊ ̐̑̏̅̔̋̓̉̃Ȥ
̎̏̒̓̉ ̋̏̑̏̃ ̅̏ όȟτ-ύȟτ ̜̓̒Ȣ ̌ ̍̏̌̏̋́ ̃ ̄̏̅ ̠̅̏̒̓̉̄́̆̓̒ ̈́ ̘̒̆̓ ̠̐̑̉̍̆̎̆̎̉ ̜̖̐̆̑̆̅̏̃ ̖̓̆̎̏̌̏̄̉̊ ̉ ̖̓̆Ȥ
̘̖̎̉̆̒̋̉ ̒̑̆̅̒̓̃ ̐̑̉ ̘̝̎̆̈̎́̉̓̆̌̎̏̍ ̜̙̐̑̆̃̆̎̉̉ ̐̑̏̅̔̋̓̉̃̎̏̒̓̉ ̋̏̑̏̃ ̠̐̑̉̃̈̎̏̄̏ ̠̒̏̅̆̑̇́̎̉Ȣ ˜̑̉Ȥ
̠̃̈̎̏̆ ̒̏̅̆̑̇́̎̉̆ ̋̏̑̏̃ ̉̍̆̆̓ ̐̑́̃̏ ̎́ ̒̔̆̒̓̃̏̃́̎̉̆̚ ̠̎́̑̅̔ ̒ ̅̑̔̄̉̍̉ ̒̐̏̒̏̂́̍̉ ̠̒̏̅̆̑̇́̎̉Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̍̏̌̏̋̏ȟ ̠̐̑̉̃̈̎̏̆ ̒̏̅̆̑̇́̎̉̆ȟ ̍̏̌̏̋̏̐̑̏̃̏̅ȟ ̞̝̆̋̓̉̃̎̏̒̓̕̕ ̐̑̏̉̈̃̏̅̒̓̃́ȟ ̒̆̂̆̒̓̏Ȥ
̝̉̍̏̒̓ȟ ̝̝̑̆̎̓́̂̆̌̎̏̒̓ ̐̑̏̉̈̃̏̅̒̓̃́Ȣ 

 

ɺʚʝʜʝʥʠʝ. ʇʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʜʦʝʥʠʠ ʢʦ-

ʨʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʨʫʯʥʳʤ ʜʦʝʥʠʝʤ ʧʦʚʳʰʘʝʪʩʷ ʚ 2-3 ʨʘʟʘ. 

ʇʨʠ ʵʪʦʤ ʩʦʢʨʘʱʘʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʙʩʣʫ-

ʞʠʚʘʶʱʝʤ ʧʝʨʩʦʥʘʣʝ, ʦʩʦʙʝʥʥʦ ʚ ʦʧʝʨʘʪʦ-

ʨʘʭ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʦʝʥʠʷ ʢʦʨʦʚ. ɺ ʩʠʩʪʝʤʝ 

çʯʝʣʦʚʝʢ-ʤʘʰʠʥʘ-ʞʠʚʦʪʥʦʝè ʥʘʨʫʰʝʥʠʝ ʪʝʭ-

ʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʨʤʣʝʥʠʷ ʠ ʜʦʝʥʠʷ 

ʞʠʚʦʪʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʠʭ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʠ ʟʘʙʦʣʝʚʘʥʠʶ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝ-

ʤʝʥʠ ʧʨʠʚʷʟʥʳʡ ʩʧʦʩʦʙ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ ʩ 

ʜʦʝʥʠʝʤ ʚ ʚʝʜʨʦ ʠʣʠ ʤʦʣʦʢʦʧʨʦʚʦʜ ʦʩʪʘʝʪʩʷ 

ʦʩʥʦʚʥʳʤ; ʧʨʠ ʙʝʩʧʨʠʚʷʟʥʦʤ ʩʧʦʩʦʙʝ ʩʦʜʝʨ-

ʞʠʪʩʷ ʦʢʦʣʦ 72% ʦʪ ʦʙʱʝʛʦ ʧʦʛʦʣʦʚʴʷ ʜʦʡ-

ʥʦʛʦ ʩʪʘʜʘ. ʉʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦ-

ʚʦʜʩʪʚʘ ʜʦ 2030 ʛʦʜʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʥʠʞʝ-

ʥʠʝ ʧʨʠʚʷʟʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ ʜʦ 20% 

(ʪʘʙʣʠʮʘ 1) [2]. ɺ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ ʙʝʩʧʨʠ-

ʚʷʟʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʦʚ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘ-

ʜʘʶʱʠʤ ʩʨʝʜʠ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ ʩʦʜʝʨʞʘʥʠʷ 

ʞʠʚʦʪʥʳʭ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 1 ʮ ʤʦʣʦʢʘ.  

ʊʘʙʣʠʮʘ 1. ʉʧʦʩʦʙʳ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ 

ʉʧʦʩʦʙʳ ʩʦʜʝʨʞʘʥʠʷ 

ʢʦʨʦʚ 

ʌʘʢʪʠʯʝʩʢʠ ʇʨʦʛʥʦʟ 2030 ʛ. 

ʤʣʥ ʛʦʣ. % ʤʣʥ ʛʦʣ. % 

ʇʨʠʚʷʟʥʦʝ  3,1 65,2 1,3 20,0 

ɹʝʩʧʨʠʚʷʟʥʦʝ  1,2 25,3 4,0 60,0 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ  0,5 9,5 1,3 20,0 

ʀʪʦʛʦ 4,8 100 6,6 100 

 

ʂʦʤʧʣʝʢʪʳ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʢʦʨʤʣʝʥʠʷ, ʧʦʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʠ ʧʨʠʚʷʟʥʦʤ 

ʠ ʙʝʩʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʢʦʨʦʚ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʦʜʠʥʘʢʦʚʳʝ. ʈʘʟʣʠʯʠʷ ʦʪʤʝʯʘʶʪʩʷ ʚ ʜʦ-

ʝʥʠʠ ʢʦʨʦʚ ʠ ʫʜʘʣʝʥʠʠ ʥʘʚʦʟʘ. ʇʨʠ ʙʝʩʧʨʠ-

ʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʟʘʪʨʫʜʥʝʥ ʢʦʥʪʨʦʣʴ ʟʘ 

ʨʘʩʭʦʜʦʚʘʥʠʝʤ ʢʦʨʤʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʨʘʩʭʦʜ ʢʦʨʤʦʚ ʧʨʠ ʙʝʩʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘ-

ʥʠʠ ʥʘ 15% ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʚʷʟʥʳʤ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʤʦʣʦʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʩʦʜʝʨ-

ʞʘʥʠʷ ʢʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. ʇʨʠ-

ʤʝʥʝʥʠʝ ʙʝʩʧʨʠʚʷʟʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ 

ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ 
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ʠ ʧʦʣʫʯʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 1417 ʪʳʩ. 

ʨʫʙ. ʚ ʛʦʜ ʠʣʠ 1,8 ʪʳʩ. ʨʫʙ. ʥʘ 1 ʪ ʤʦʣʦʢʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʝʩʧʨʠʚʷʟʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʦʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʨʫʯʥʦʛʦ ʪʨʫ-

ʜʘ ʩ 3,5 ʯʝʣĀʯ ʜʦ 2,7 ʯʝʣĀʯ ʥʘ 1 ʮ ʤʦʣʦʢʘ. 

ʉ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʵʢʦʥʦ-

ʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʳʣʠ ʧʨʦʚʝʜʝ-

ʥʳ ʨʘʩʯʝʪʳ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʠʧʦʨʘʟʤʝʨʥʦʛʦ ʨʷʜʘ 

ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʡ ʬʝʨʤʳ (ʪʘʙʣʠʮʘ 3). 

 
ʊʘʙʣʠʮʘ 2. ʇʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ (ʬʝʨʤʘ 400 ʛʦʣ.) 

ʇʦʢʘʟʘʪʝʣʠ 
ʇʨʠʚ̫ʟʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ɹʝʩʧʨʠʚʷʟʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʚʩʝʛʦ ʥʘ 1 ʪ ʧʨʦʜʫʢʮʠʠ ʚʩʝʛʦ ʥʘ 1 ʪ ʧʨʦʜʫʢʮʠʠ 

ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ, ʪʳʩ. ʨʫʙ. ʚ ʛʦʜ 28784,9 35,98 25115,2 31,39 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ, ʪʳʩ. ʨʫʙ. ʚ ʛʦʜ 101116,8 12,65 9140,1 11,43 

ʇʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʪʳʩ. ʨʫʙ. 13571,0 17,0 12153,9 15,19 

ɿʘʪʨʘʪʳ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚ ʛʦʜ, ʯʝʣĿʯ 28281,3 35,4 21717,9 27,1 

ʕʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʢɺʪĿʯ 121415,6 151,8 142643,0 178,3 

ʊʦʧʣʠʚʦ, ʢʛ 41400 51,8 36900 46,1 

 
ʊʘʙʣʠʮʘ 3. ʉʨʘʚʥʝʥʠʝ ʊʕʇ ʪʠʧʦʨʘʟʤʝʨʥʦʛʦ ʨʷʜʘ ʤʦʣʦʯʥʳʭ ʬʝʨʤ ʧʨʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ 

7000 ʢʛ ʤʦʣʦʢʘ/ʛʦʜ 

ʇʦʢʘʟʘʪʝʣʠ 
ʄʦʱʥʦʩʪʴ ʬʝʨʤʳ, ʛʦʣ. 

100 200 400 800 1200 

ɽʜʠʥʦʚʨʝʤʝʥʥʳʝ ʢʘʧʚʣʦʞʝʥʠʷ, ʪʳʩ. ʨʫʙ. 41181,5 73435,6 111105,3 198242,9 313645,9 

ɻʦʜʦʚʳʝ ʠʟʜʝʨʞʢʠ ʧʨ-ʚʘ (ʙʝʟ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ), ʪʳʩ. ʨʫʙ/ʛʦʜ 16834,4 27960,5 57471,1 112629,1 184408,1 

ɻʦʜʦʚʳʝ ʠʟʜʝʨʞʢʠ ʧʨ-ʚʘ (ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʤʦʣʦʢʘ), ʪʳʩ. ʨʫʙ/ʛʦʜ 18154,4 30855,9 60856,3 117848,2 191390,4 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ, ʪ/ʛʦʜ 667,2 1334,3 2668,6 5337,2 8005,8 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʤʦʣʦʢʘ (ʙʝʟ ʧʝʨʝʨʘʙʦʪʢʠ), ʨʫʙ/ʢʛ 25,0 21,0 21,5 21,1 23,0 

ʉʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʩʢʦʪʦʤʝʩʪʘ, ʪʳʩ. ʨʫʙ. 548,1 494,3 369,9 330,8 346,5 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ (ʙʝʟ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ), % 13,3 36,5 32,8 35,5 24,2 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ (ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʤʦʣʦʢʘ), % 17,5 38,3 40,2 44,8 33,7 

 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʯ-

ʥʳʭ ʬʝʨʤ ʪʠʧʦʨʘʟʤʝʨʥʦʛʦ ʨʷʜʘ, ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʝʪ ʤʦʣʦʯʥʘʷ ʬʝʨ-

ʤʘ ʥʘ 400 ʢʦʨʦʚ. ʇʝʨʩʧʝʢʪʠʚʘ ʨʘʟʚʠʪʠʷ ʤʝ-

ʭʘʥʠʯʝʩʢʦʛʦ ʜʦʝʥʠʷ ʢʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 4 [2].  

ʆʩʥʦʚʫ ʧʘʨʢʘ ʜʦʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚ ʩʪʨʘ-

ʥʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʩʪʘʚʣʷʶʪ ʫʩʪʘʥʦʚʢʠ 

ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ. ɿʘʧʘʜʥʳʝ ʬʠʨʤʳ çAlfa-Laval Ag-

riè, çWestfalia Landtechnikè, çGascoigne Me-

lotteè, çFullwoodè, çBabson Brothersè ʠ ʜʨʫ-

ʛʠʝ ʧʦʩʪʘʚʣʷʶʪ ʥʘ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʩʦʚʨʝ-

ʤʝʥʥʳʝ ʜʦʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʩ ʤʦʣʦʢʦʧʨʦʚʦ-

ʜʦʤ, ʢʦʪʦʨʳʝ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤ ʧʨʝʚʦʩʭʦʜʷʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʥʦ ʧʦ ʩʪʦʠʤʦʩʪʥʳʤ ʧʦ-

ʢʘʟʘʪʝʣʷʤ ʜʦʨʦʞʝ ʚ 1,5-2,0 ʨʘʟʘ. ɸʆ çʂʫʨ-

ʛʘʥʩʝʣʴʤʘʰè ʧʨʦʠʟʚʦʜʠʪ ʜʦʠʣʴʥʦʝ ʦʙʦʨʫʜʦ-

ʚʘʥʠʝ ɸɼʄ-8ɸ ʥʘ 100 ʠ 200 ʢʦʨʦʚ ʧʨʠ ʜʦʝ-

ʥʠʠ ʚ ʩʪʦʡʣʘʭ, ʢʦʪʦʨʦʝ ʜʝʰʝʚʣʝ ʠʤʧʦʨʪʥʳʭ ʚ 

1,5-2 ʨʘʟʘ ʠ ʥʝ ʫʩʪʫʧʘʝʪ ʠʤ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

 
ʊʘʙʣʠʮʘ 4. ʇʝʨʩʧʝʢʪʠʚʘ ʨʘʟʚʠʪʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʜʦʝʥʠʷ ʢʦʨʦʚ 

ʉʧʦʩʦʙ ʜʦʝʥʠʷ 

 

2020 ʛ. ʇʨʦʛʥʦʟ 2030 ʛ. 

ʤʣʥ ʛʦʣ. % ʤʣʥ ʛʦʣ. % 

ɼʦʝʥʠʝ ʢʦʨʦʚ ʚ ʩʪʦʡʣʘʭ 

ɺ ʧʝʨʝʥʦʩʥʦʝ ʚʝʜʨʦ 0,8 12,7 0,3 4,5 

ɺ ʤʦʣʦʢʦʧʨʦʚʦʜ 3,3  52,4 1,0 15,2 

ʀʪʦʛʦ 4,1 65,1 1,3 19,7 

ɼʦʝʥʠʝ ʢʦʨʦʚ ʚ ʜʦʠʣʴʥʳʭ ʟʘʣʘʭ 

ɺ ʩʪʘʥʢʘʭ çʊʘʥʜʝʤè 1,06 16,8 1,9 28,8 

ɺ ʩʪʘʥʢʘʭ çɽʣʦʯʢʘè 0,93 14,8 2,0 30,3 

ɺ ʩʪʘʥʢʘʭ çʇʘʨʘʣʣʝʣʴè 0,2 3,2 1,1 16,7 

ʋʩʪʘʥʦʚʢʘ çʈʦʙʦʪè 0,01 0,1 0,3 4,5 

ʀʪʦʛʦ 2,2 34,9 5,3 80,3 

ɺʉɽɻʆ 6,3 100 6,6 100 

 

ʇʦ ʨʷʜʫ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʙʝʩʧʨʠʚʷʟʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʦʚ ʧʨʝ-

ʚʦʩʭʦʜʠʪ ʧʨʠʚʷʟʥʦʝ, ʥʦ ʧʦ ʨʘʩʭʦʜʫ ʢʦʨʤʦʚ 

ʥʘ 1 ʮ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩʦʩʪʦʷ-

ʥʠʶ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ ʧʨʠʚʷʟʥʳʡ ʩʧʦʩʦʙ 
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ʢʦʨʤʦʚ

6.2%

ʧʨʝʚʦʩʭʦʜʠʪ ʙʝʩʧʨʠʚʷʟʥʦ-ʙʦʢʩʦ-

ʚʦʝ ʩʦʜʝʨʞʘʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʙʦʪʳ ʨʷʜʘ 

ʭʦʟʷʡʩʪʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʠ-

ʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʢʦʨʦʚ ʜʦʩʪʠ-

ʛʘʶʪʩʷ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʞʠʚʦʪʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʦʙʩʫʞʜʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘ-

ʙʦʪʳ ʤʦʣʦʯʥʳʭ ʬʝʨʤ ʤʦʱʥʦʩʪʴʶ 

400 ʢʦʨʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ 7000 ʢʛ ʤʦʣʦ-

ʢʘ ʚ ʛʦʜ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʢʛ ʤʦʣʦ-

ʢʘ ʩʦʩʪʘʚʣʷʝʪ 19,3 ʨʫʙ. ʧʨʠ ʨʝʥ-

ʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 47,9%. 

ʅʘʠʙʦʣʝʝ ʟʘʪʨʘʪʥʳʤʠ ʩʪʘʪʴʷʤʠ ʚ 

ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʶʪ-

ʩʷ: ʟʘʛʦʪʦʚʢʘ ʠ ʨʘʟʜʘʯʘ ʢʦʨʤʦʚ ï 46,7%; 

ʦʧʣʘʪʘ ʪʨʫʜʘ ï 20,4%; ʜʦʝʥʠʝ ʠ ʥʘʚʦʟʦʫʜʘʣʝ-

ʥʠʝ ï 10% (ʨʠʩ. 1). 

ʉʦʢʨʘʱʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʪʨʘʪ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʜʦʭʦʜʥʦʩʪʠ ʦʪʨʘʩʣʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʜʦʝʥʠʠ ʢʦ-

ʨʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-

ʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʱʠʝ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʧʨʠ ʤʝ-

ʭʘʥʠʯʝʩʢʦʤ ʜʦʝʥʠʠ ʚ ʜʦʠʣʴʥʦʤ ʟʘʣʝ ʚ 2,5-3 

ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʜʦʝʥʠʠ ʚ ʚʝʜʨʦ. ʅʘ ʨʠ-

ʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʱʠʝ ʪʨʫʜʦʟʘʪʨʘʪʳ 

ʧʨʠ ʜʦʝʥʠʠ ʢʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʢʘʟʘʥʳ ʠ 

ʟʘʪʨʘʪʳ ʨʫʯʥʦʛʦ ʪʨʫʜʘ. 

 

 
ʈʠʩ. 2. ʉʨʘʚʥʝʥʠʝ ʪʨʫʜʦʟʘʪʨʘʪ (ʚ ʪ. ʯ. ʠ ʨʫʯʥʦʛʦ 

ʪʨʫʜʘ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʤʘʰʠʥʥʦʛʦ 

ʜʦʝʥʠʷ ʥʘ ʬʝʨʤʝ 400 ʛʦʣʦʚ 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʤʦʣʦʢʘ ʥʘ ʬʝʨʤʝ 

400 ʛʦʣʦʚ ʧʨʠ ʜʦʝʥʠʠ ʚ ʤʦʣʦʢʦʧʨʦʚʦʜ 

ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ 7000 ʢʛ ʤʦʣʦʢʘ ʚ ʛʦʜ 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʥʘ ʤʦʣʦʯ-

ʥʳʭ ʬʝʨʤʘʭ ʜʦ 400 ʢʦʨʦʚ ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʧʳʪʦʤ 

ʨʘʙʦʪʳ ʨʷʜʘ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʳʭ ʬʝʨʤ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ 

ʄ.ʀ. ɻʦʨʙʘʯʝʚʘ, ʧʨʠ ʜʦʝʥʠʠ ʢʦʨʦʚ ʚ ʤʦʣʦʢʦ-

ʧʨʦʚʦʜ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʩʦʩʪʘʚʣʷʶʪ 39,7-47,0 

ʯʝʣĀʯ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʢʦʨʦʚʫ ʚ ʛʦʜ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʟʘʪʨʘʪʘʤʠ ʪʨʫʜʘ 45,4-54,2 ʯʝʣĀʯ ʧʨʠ 

ʜʦʝʥʠʠ ʚ ʚʝʜʨʦ. ʇʝʨʝʚʦʜ ʢʦʨʦʚ ʩ ʜʦʝʥʠʷ ʚ 

ʤʦʣʦʢʦʧʨʦʚʦʜ ʥʘ ʜʦʝʥʠʝ ʚ ʜʦʠʣʴʥʦʤ ʟʘʣʝ 

ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʥʘ 1 ʮ ʤʦ-

ʣʦʢʘ ʥʘ 29,4-33,3%, ʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ï ʥʘ 9,2-

13,4% [3].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɸ.ɸ. ʇʦʣʫʭʠʥʘ ʩʝʙʝʩʪʦ-

ʠʤʦʩʪʴ 1 ʮ ʤʦʣʦʢʘ ʧʨʠ ʙʝʩʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨ-

ʞʘʥʠʠ ʢʦʨʦʚ ʙʳʣʘ ʚʳʰʝ ʥʘ 129,6 ʨʫʙ. ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʚʷʟʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʠ 

ʙʦʣʝʝ ʥʠʟʢʠʭ ʵʥʝʨʛʦ- ʠ ʬʦʥʜʦʟʘʪʨʘʪʘʭ [4]. 

ʈʘʩʭʦʜ ʢʦʨʤʦʚ ʧʨʠ ʙʝʩʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘ-

ʥʠʠ ʙʳʣ ʚʳʰʝ ʥʘ 15%. 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʃ.ʇ. ʂʦʨʤʘʥʦʚʩʢʦʛʦ ʦʪ-

ʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʢʦʨʦʚ ʧʨʠ ʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʥʘ 

165 ʢʛ ʤʦʣʦʢʘ ʚ ʛʦʜ [5]. ɺ ɿɸʆ çɸʛʨʦʬʠʨʤʘ 

ʇʘʭʤʘè ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʠʛʦ-

ʪʦʚʣʝʥʠʷ ʠ ʨʘʟʜʘʯʠ ʢʦʨʤʦʚ ʨʘʟʜʘʪʯʠʢʘʤʠ-

ʩʤʝʩʠʪʝʣʷʤʠ, ʜʦʝʥʠʷ ʢʦʨʦʚ ʚ ʤʦʣʦʢʦʧʨʦʚʦʜ 

ʫʩʪʘʥʦʚʢʘʤʠ ɸɼʄ-8ɸ ʥʘ 100 ʠ 200 ʢʦʨʦʚ, 

ʫʜʘʣʝʥʠʷ ʥʘʚʦʟʘ ʰʥʝʢʦʚʳʤʠ ʪʨʘʥʩʧʦʨʪʝʨʘ-

ʤʠ, ʦʭʣʘʞʜʝʥʠʷ ʤʦʣʦʢʘ ʚ ʪʘʥʢʘʭ-ʦʭʣʘʜʠʪʝ-

ʣʷʭ ʰʚʝʜʩʢʦʡ ʬʠʨʤʳ çAlfa-Lavalè ʧʦʟʚʦʣʠʣʠ 

ʧʦʚʳʩʠʪʴ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ 

ʥʘ 24,2%. ʇʦ ʜʘʥʥʦʡ ʩʭʝʤʝ ʚ ʗʨʦʩʣʘʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ 41 ʭʦʟʷʡʩʪʚʝ ʧʨʦʚʝʜʝʥʘ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ 63 ʬʝʨʤ. 

ɹʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦ-

ʣʦʢʘ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ ʩʦʚʦʢʫʧʥʦʡ ʵʥʝʨʛʠʠ ʛʦʜʦʚʳʭ ʟʘʪʨʘʪ. 

ʇʦ ʜʘʥʥʳʤ ʖ.ɸ. ʎʦʷ, ʛʦʜʦʚʳʝ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʝ ʟʘʪʨʘʪʳ ʩʦʚʦʢʫʧʥʦʡ ʵʥʝʨʛʠʠ ʥʘ 1 ʛʦʣʦ-

ʚʫ ʚ ʛʦʜ ʧʨʠ ʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʩʦʩʪʘʚʠ-

ʣʠ 217,3 ɻɼʞ, ʧʨʠ ʙʝʩʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ 

ï 219,5 ɻɼʞ, ʪ. ʝ. ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʧʨʠʚʷʟʥʦʤ 

ʩʦʜʝʨʞʘʥʠʠ ʢʦʨʦʚ (ʪʘʙʣʠʮʘ 5) [6, 7]. 
 

ʊʘʙʣʠʮʘ 5. ɻʦʜʦʚʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ  

ʥʘ 1 ʛʦʣʦʚʫ ʚ ʛʦʜ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ  

ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʟʘʪʨʘʪ, ɻɼʞ ʥʘ 1 ʛʦʣʦʚʫ ʚ ʛʦʜ 

ʉʧʦʩʦʙʳ ʩʦʜʝʨ-

ʞʘʥʠʷ:  

ʙʝʩʧʨʠ-

ʚʷʟʥʳʡ 

ʧʨʠʚʷʟ-

ʥʳʡ 

ɾʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʧʦʤʝʱʝʥʠʷ ʠ 

ʩʦʦʨʫʞʝʥʠʷ 
2,59 2,46 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 4,60 4,39 

ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ: 

- ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʠ ʨʘʟʜʘʯʘ ʢʦʨʤʦʚ 

- ʜʦʝʥʠʝ ʠ ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʤʦʣʦʢʘ  

- ʫʜʘʣʝʥʠʝ ʥʘʚʦʟʘ 

 

3,15 

4,43 

0,32 

 

3,15 

2,70 

0,78 

ʇʦʪʨʝʙʣʝʥʠʝ ɻʉʄ 11,6 11,6 

ʈʫʯʥʦʡ ʪʨʫʜ 2,43 3,91 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚ 165,4 165,4 

ʈʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ 1 ʛʦʣ. ʚ ʛʦʜ 219,5 217,3 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦ-

ʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʩʦʜʝʨʞʘʥʠʷ ʞʠ-

ʚʦʪʥʳʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨ-

ʞʘʥʠʠ ʢʦʨʦʚ ʜʦʩʪʠʛʘʶʪʩʷ ʚʳʩʦʢʠʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʌɻɹʅʋ ʌʀʎ ɺʀɾ 

ʠʤ. ʃ.ʂ. ʕʨʥʩʪʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʧʨʠ 

ʧʨʠʚʷʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʧʨʝʚʳʰʘʣʘ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʧʨʠ ʙʝʩʧʨʠʚʷʟʥʦʤ ʩʦ-

ʜʝʨʞʘʥʠʠ ʥʘ 184-344 ʢʛ (ʪʘʙʣʠʮʘ 6) [8]. 

 
ʊʘʙʣʠʮʘ 6. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ 

ʧʨʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʘʭ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ 

ʇʦʢʘʟʘʪʝʣʠ 

ʉʦʜʝʨʞʘʥʠʝ 

ʢʦʨʦʚ 
ʉʪʦʡʣʦʚʦ-ʧʘʩʪ-

ʙʠʱʥʘʷ ʩʠʩʪʝʤʘ, 

ʧʨʠʚʷʟʥʦʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʢʦʨʦʚ 
ʧʨʠ-

ʚʷʟʥʦʝ 

ʙʝʩʧʨʠ-

ʚʷʟʥʦʝ 

ɺʩʝʛʦ ʢʨʫʧʥʦʛʦ ʨʦ-

ʛʘʪʦʛʦ ʩʢʦʪʘ, ʛʦʣ. 
7955 11199 13037 

ɺʩʝʛʦ ʢʦʨʦʚ, ʛʦʣ. 4045 5165 5513 

ʋʜʦʡ ʥʘ 1 ʢʦʨʦʚʫ ʚ 

ʛʦʜ, ʢʛ 
7530 7185 6633 

ʇʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʢʦʨʦʚ, ʣʘʢʪʘʮʠʡ 

2,9 2,8 2,9 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮ 

ʤʦʣʦʢʘ, ʨʫʙ. 
1516,4 1475,0 1639,6 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʩʢʦʪʦʚʦʜʩʪʚʘ, % 
10,2 8,8 10,8 

 

ɺʳʚʦʜʳ. ʇʦʚʳʰʝʥʠʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʜʦ 8,0-9,0 ʪʳʩ. ʣ ʤʦʣʦʢʘ ʚ ʛʦʜ 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʧʝʨʝʜʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʝʚʳʰʝʥʠʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʧʨʠʚʷʟʥʦʛʦ ʩʦʜʝʨʞʘ-

ʥʠʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʨʘ-

ʙʦʪʳ ʭʦʟʷʡʩʪʚ ʗʨʦʩʣʘʚʩʢʦʡ, ʄʦʩʢʦʚʩʢʦʡ, 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ. ʇʨʠʚʷʟ-

ʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʦʚ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʝ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ ʩʦ-

ʜʝʨʞʘʥʠʷ [9-11]. 
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Abstract.  At ÔÉÅ ÃÏ×Óȭ ËÅÅÐÉÎÇȟ ÔÈÅ ÌÁÂÏÒ ÃÏÓÔÓ ÄÕÅ ÔÏ ÔÅÃÈÎÏÌÏÇÉÃÁÌ ÅÑÕÉÐÍÅÎÔȭÓ ÍÏÄÅÒÎÉÚÁÔÉÏÎ ÁÒÅ ÒÅÄÕÃÅÄȢ 4ÈÅ ÏÐȤ
ÅÒÁÔÏÒÓȭ ÌÁÂÏÒ ÃÏÓÔÓ ÁÔ ÃÏ×Ó ÍÉÌËÉÎÇ ÒÅÁÃÈ ÕÐ ÔÏ χωϻ ÏÆ ÔÈÅ ×ÏÒËÉÎÇ ÔÉÍÅȢ 4ÈÅ ÔÅÃÈÎÉÃÁÌ ÍÅÁÎÓȭ ÍÏÄÅÒÎÉÚÁÔÉÏÎ ÍÁ-
kes it possible the milk production profitability in 30-χωϻ ÔÏ ÉÎÃÒÅÁÓÅ ÁÎÄ υ ËÇ ÏÆ ÐÒÏÄÕÃÔÓȭ ÃÏÓÔ ÉÎ ύ-13% to reduce. 
4ÅÃÈÎÉÃÁÌ ÍÅÁÎÓȭ ÏÐÔÉÍÉÚÁÔÉÏÎ ÁÔ ÂÁÓÉÃ ÁÎÄ ÁÕØÉÌÉÁÒÙ ×ÏÒË ÁÔ ÔÈÅ ÍÉÌË ÐÒÏÄÕÃÔÉÏÎ ÐÅÒÆÏÒÍÉÎÇ ÃÏÎÔÒÉÂÕÔÅÓ ÔÏ ÉÎÄÕÓȤ
try profitability up to 35-45% increasing. According to a number of technical-and- ÅÃÏÎÏÍÉÃÁÌ ÉÎÄÉÃÁÔÏÒÓȟ ÃÏ×Óȭ ÔÉÅ 
keeping exceeds the tie free one, but in terms of feed consumption per 1 kg of products, animal production, and he-
alth, the tie keeping method exceeds the tie-free one and box-keeping. The conducted studies of milk production effi-
ÃÉÅÎÃÙ ÁÔ ÌÉÖÅÓÔÏÃË ËÅÅÐÉÎÇȭÓ ÖÁÒÉÏÕÓ ÍÅÔÈÏÄÓ ÈÁÖÅ ÓÈÏ×Î ÔÈÁÔ ÈÉÇÈ ÐÒÏÄÕÃÔÉÏÎ ÉÎÄÉÃÁÔÏÒÓ ÁÔ ÃÏ×Ó ÔÉÅ ËÅÅÐÉÎÇ ÁÒÅ 
achieved. The tie keeping method at in a bucket or milk pipeline milking remains the main one and to more than 
70% of herds at the total number of cows is applied. The livestock development strategy assumes cows tie keeping in 
20% reducing up to 2030. The cows milk production up to 8,0-9,0 thousand liters of milk per year increasing thro-
ugh the advanced technologies and teÃÈÎÉÃÁÌ ÍÅÁÎÓ ÁÔ Á ÓÌÉÇÈÔ ÅØÃÅÓÓ ÏÆ ÐÒÏÄÕÃÔÉÏÎ ÂÙ ÔÉÅ ËÅÅÐÉÎÇ ÃÏ×Óȭ ÕÓÉÎÇ ÉÓ 
achieved. The tie cows keeping has its right along with other ways of keeping to exist. 
Keywords:  milk, tie keeping, milk pipeline, production efficiency, unit cost, profitability of production. 
 

 

 

 

 

 



ɽʞʝʢʚʘʨʪʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ 

 

14                                                        ʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ˉ 1(45)-2022 

 

ʋɼʂ 636.085.25.37                                                                                    DOI 10.51794/27132064-2022-1-14 

 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʂɸʅʓɻʀ 

ɺ ʄʆʃʆʏʅʓʁ ʇɽʈʀʆɼ ʇʈʀ ɺʓʈɸʑʀɺɸʅʀʀ 

ʏɽʈʅʆ-ʇɽʉʊʈʓʍ ɹʓʏʂʆɺ 
 

ɺ.ʅ. ʇʨʠʩʪʫʧʘ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉ.ʉ. ʗʥʜʶʢ, ʘʩʧʠʨʘʥʪ 

ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

E-mail: prs40@ yandex.ru 

ʆ.ɽ. ʂʨʦʪʦʚʘ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

E-mail: alb9652@ yandex.ru 

ʂ.ʉ. ʉʘʚʝʥʢʦʚ, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

E-mail: marley84@mail.ru 

ɼ.ʉ. ʄʘʰʪʳʢʦʚ, ʩʪʫʜʝʥʪ 

ʂʘʣʤʳʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɹ.ɹ. ɻʦʨʦʜʦʚʠʢʦʚʘ 

E-mail: seenature@mail.ru 
 
ˍ̗̠̎̎̏̓́̉. ˜̑̉ ̜̃̑́̉̃́̎̉̉̚ ̠̍̏̌̏̅̎̋́ ̎́ ̠̍̒̏ ̂̏̌̆̆ ̜̠̃̒̏̋́ ̗̝̠̔̎̋̉̏̎́̌̎́̕ ̠̝̝̅̆̓̆̌̎̏̒̓ ̐̑̆̅-
̇̆̌̔̅̋̏̃ ̉ ̑́̈̍̎̏̇̆̎̉̆ ̜̍̉̋̑̏̌̏̑̕ ̜̙̐̏̃́̆̓ ̜̏̂̍̆̎̎̆ ̗̜̐̑̏̆̒̒ ̉ ̞̟̎̆̑̄̉ ̖̉ ̑̏̒̓́Ȣ ˑ̠̌ ̞̓̏̄̏ ̐̑̉ 
̜̃̑́̉̃́̎̉̉̚ ̎́ ̠̍̒̏ ̜̘̂̋̏̃ ̘̆̑̎̏-̐̆̒̓̑̏̊ ̜̐̏̑̏̅ ̝̉̒̐̏̌̈̏̃́̌̉ ̙̟̒̔̆̎̔ ̜̋́̎̄̔ȟ ̠̏̃̒̎̋̔ ̉ ̠̟̓̑́̃̎̔ 
̍̔̋̔Ȣ ˑ̠̌ ̘̎́̔̎̏-̖̠̏̈̊̒̓̃̆̎̎̏̄̏ ̜̏̐̓́ ̒̏̑̍̉̑̏̃́̌̉̕ χ ̜̄̑̔̐̐ ̐̏ υω ̜̘̂̋̏̃ ̃ ̋́̇̅̏̊Ȣ ˛̜̐̓ ̐̑̏̅̏̌Ȥ
̠̇́̌̒ υό ̠̗̍̆̒̆̃Ȣ ˎ̜̘̋̉ I ̉ II  ̜̜̖̏̐̓̎ ̄̑̔̐̐ ̉̍̆̌̉ ̜̙̟̐̏̃̆̎̎̔ ̖̒̆̍̔ ̜̃̐̏̊̋̉ȟ ̉ ̈́ ϊτ ̅̎̆̊ ̘̍̏̌̏̎̏̄̏ 
̐̆̑̉̏̅́ ̜̋́̇̅̊ ̉̈ ̖̎̉ ̐̏̓̑̆̂̉̌ χωτ ̋̄ ̗̝̆̌̎̏̄̏ ̍̏̌̏̋́ȟ χττ ̋̄ ˔ˣ˙ȟ υψ ̋̄ ̠̏̃̒̎̋̉ȟ ̋̏̍̂̉̋̏̑̍ȟ ̜̄̑̔̂̆ ̉ 
̘̜̒̏̎̆ ̋̏̑̍́Ƞ ̜̘̂̋̉ II  ̜̄̑̔̐̐ ̃ ̘̓̆̆̎̉̆ ̐̆̑̃̏̄̏ ̠̗̍̆̒́ ̘̆̇̆̒̔̓̏̎̏ ̠̐̏̓̑̆̂̌̌̉ ̐̏ τȟφ ̋̄ ̙̒̔̆̎̏̊ ̜̋́̎Ȥ
̄̉ȟ ́ ̒ φτ-̅̎̆̃̎̏̄̏ ̃̏̈̑́̒̓́ ɀ ̐̏ τȟυ-τȟψ ̋̄ ̠̓̑́̃̎̏̊ ̍̔̋̉Ȣ ˗̜́̇̅̊ ̜̘̂̏̋ III  ̜̄̑̔̐̐ ̈́ ϊτ ̅̎̆̊ ̐̏̓̑̆̂̉̌ 
χχτ ̋̄ ̍̏̌̏̋́ȟ υύω ̋̄ ˔ˣ˙ȟ ̋̏̍̂̉̋̏̑̍ȟ ̜̄̑̔̂̆ ̉ ̘̜̒̏̎̆ ̋̏̑̍́Ȣ ˏ υό ̠̗̍̆̒̆̃ ̜̘̂̋̉ ))) ̜̄̑̔̐̐ ̐̏ ̇̉̃̏̊ ̍́̒Ȥ
̒̆ ̏̓̒̓́̃́̌̉ ̏̓ ̜̜̖̏̐̓̎ ̎́ ψχȟφ ̉ ϊωȟύ ̋̄Ȣ ˜̏ ̝̑̆̈̔̌̓́̓́̍ ̝̋̏̎̓̑̏̌̎̏̄̏ ̠̔̂̏ȟ ̔ ̠̍̏̌̏̅̎̋́ I ̉ II  ̄̑̔̐̐ 
̜̐́̑̎̆ ̙̓̔̉ ̠̓̇̆̌̆̆ ̐̏ ̟̒̑́̃̎̆̎̉ ̒ ̝̋̏̎̓̑̏̌̎̏̊ ̄̑̔̐̐̏̊ ɉφψψȟχ ̋̄Ɋȟ ̒̏̏̓̃̆̓̒̓̃̆̎̎̏ȟ ̎́ φϊȟϊ ̉ ψχȟω ̋̄ȟ 
̠̔̂̏̊̎́ ̍́̒̒́ ̝̙̂̏̌̆ ̎́ φϋȟυ ̉ ψχȟύ ̋̄ȟ ́ ̜̔̂̏̊̎̊ ̜̖̃̏̅ ɀ ̎́ τȟόω ̉ υȟϋύϻȢ ˜̑̏̉̈̃̏̅̒̓̃̏ ̠̜̄̏̃̅̉̎ ̒ ̉̒Ȥ
̝̐̏̌̈̏̃́̎̉̆̍ ̜̜̖̉̒̐̓̔̆̍ ̅̏̂́̃̏̋ ̃ ̗̖̑́̉̏̎́ ̘̍̏̌̏̎̏̄̏ ̐̆̑̉̏̅́ ̞̘̋̏̎̏̍̉̆̒̋̉ ̜̃̄̏̅̎̏Ȣ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̜̘̂̋̉ ̘̆̑̎̏-̐̆̒̓̑̏̊ ̜̐̏̑̏̅ȟ ̗̜̑́̉̏̎ ̜̘̂̋̏̃ȟ ̠̠̍̒̎́ ̝̐̑̏̅̔̋̓̉̃̎̏̒̓ȟ ̠̐́̑̎́ ̙̓̔́ȟ 
̜̔̂̏̊̎̊ ̜̖̃̏̅ȟ ̝̝̑̆̎̓́̂̆̌̎̏̒̓Ȣ 
 

ɺʚʝʜʝʥʠʝ.  ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ 

ʧʨʦʙʣʝʤ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠ-

ʯʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʚʷʜʠ-

ʥʳ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʪʦʨʦʡ ʚ ʩʪʨʘʥʝ ʧʦʢʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʯʠʩʣʝʥʥʦʩʪʴ ʩʢʦʪʘ, ʥʦ ʠ ʧʦʚʳʰʘʪʴ ʝʛʦ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʥʩʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʠʭ ʞʠʟ-

ʥʠ [1, 7, 8, 12], ʪʘʢ ʢʘʢ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦ-

ʢʦʡ ʵʥʝʨʛʠʠ ʨʦʩʪʘ ʪʝʣʷʪ ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʟʫ 

ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦ-

ʛʦ ʚʨʝʤʝʥʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʥʪʝʥʩʠʚʥʳʡ ʦʙ-

ʤʝʥ ʚʝʱʝʩʪʚ ʚ ʠʭ ʦʨʛʘʥʠʟʤʝ. ɹʠʦʩʠʥʪʝʟ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʞʠʚʦʡ ʤʘʩʩʳ ʧʨʦʪʝʢʘʝʪ ʥʘʧʨʷʞʝʥ-

ʥʦ ʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʢʦʨʤʣʝʥʠʷ, 

ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʨʘʮʠʦʥʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʨʫʙʮʦʚʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ [2-4].  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʨʛʘʥʠʟʤ ʪʝʣʝʥʢʘ ʤʦʛ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ, ʦʥʠ 

(ʢʨʦʤʝ ʤʦʣʦʢʘ) ʜʦʣʞʥʳ ʧʨʦʡʪʠ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʚ ʧʨʝʜʞʝʣʫʜʢʘʭ. ʆʜʥʘʢʦ 

ʪʝʣʝʥʦʢ, ʧʦʣʫʯʘʶʱʠʡ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʢʦʨʤʘ ʤʦʣʦʟʠʚʦ ʠ ʤʦʣʦʢʦ, ʢʦʪʦʨʳʝ ʧʝʨʝʚʘ-

ʨʠʚʘʶʪʩʷ ʢʠʩʣʦʪʘʤʠ ʠ ʬʝʨʤʝʥʪʘʤʠ ʩʳʯʫʛʘ ʠ 

ʢʠʰʝʯʥʠʢʘ, ʥʝ ʷʚʣʷʝʪʩʷ ʞʚʘʯʥʳʤ ʠʟ-ʟʘ ʥʝ-

ʨʘʟʚʠʪʦʛʦ ʝʱʝ ʧʦʢʘ ʨʫʙʮʘ [3, 5, 6, 13, 16]. 
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ɼʣʷ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʩʪʠ-

ʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʚʦʨʩʠʥʦʢ ʨʫʙʮʦʚʦʛʦ 

ʵʧʠʪʝʣʠʷ ʠ ʟʘʩʝʣʝʥʠʝ ʤʠʢʨʦʙʠʦʪʦʡ. ʄʠʢʨʦ-

ʦʨʛʘʥʠʟʤʳ ʨʫʙʮʘ ʨʘʩʱʝʧʣʷʶʪ ʢʨʘʭʤʘʣ ʠ ʩʘ-

ʭʘʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʥʘ ʧʨʦʧʠʦ-

ʥʦʚʫʶ ʠ ʤʘʩʣʷʥʫʶ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʩʪʠʤʫ-

ʣʠʨʫʶʪ ʨʦʩʪ ʚʦʨʩʠʥʦʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʝ-

ʩʪʦ ʜʣʷ ʟʘʩʝʣʝʥʠʷ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʧʠʱʝʚʘʨʠ-

ʪʝʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʪʝʣʷʪʘʤ 

ʚ ʤʦʣʦʯʥʳʡ ʧʝʨʠʦʜ ʪʦʣʴʢʦ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʢʦʨʤʦʚ, ʙʝʟ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʲ-

ʝʤ ʨʫʙʮʘ, ʘ ʥʝ ʨʦʩʪ ʚʦʨʩʠʥʦʢ [5, 9-10, 15, 19].   

ʈʘʥʥʝʝ ʩʢʘʨʤʣʠʚʘʥʠʝ ʪʝʣʷʪʘʤ ʢʦʨʤʦʩʤʝ-

ʩʠ ʠʟ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʢʦʨʤʦʚ ʫʩʢʦʨʷʝʪ ʨʘʟʚʠʪʠʝ ʧʨʝʜʞʝʣʫʜʢʦʚ, ʧʦ-

ʚʳʰʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʝʜʘʪʴ ʠ ʧʝʨʝʚʘʨʠʚʘʪʴ 

ʵʪʠ ʢʦʨʤʘ. ʉ ʨʦʩʪʦʤ ʧʨʝʜʞʝʣʫʜʢʦʚ ʠ ʚʢʣʶ-

ʯʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʠʱʝ-

ʚʘʨʠʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫ ʪʝʣʷʪ ʧʦʷʚʣʷʝʪ-

ʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʠʪʘʪʝʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ ʠ ʢʦʨʤʦʚ, ʠ ʤʠʢʨʦʬʣʦʨʳ ʞʝʣʫʜʦʯ-

ʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ [18]. ʉ ʥʘʯʘʣʦʤ ʩʢʘʨʤ-

ʣʠʚʘʥʠʷ ʦʚʩʷʥʢʠ ʪʦʥʢʦʛʦ ʧʦʤʦʣʘ, ʢʦʤʙʠʢʦʨ-

ʤʘ ʠ ʣʶʮʝʨʥʦʚʦʛʦ ʩʝʥʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝ-

ʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʘʤʠʣʘʟʳ, ʧʝʧʪʠʜʘʟʳ ʠ ʣʠʧʘ-

ʟ,r ʘ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʩʝʤʝʥʝʥʠʝ ʨʫʙʮʘ 

ʙʘʢʪʝʨʠʷʤʠ ʠ ʠʥʬʫʟʦʨʠʷʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʬʣʦʨʳ ʚ ʨʫʙʮʦʚʦʤ ʩʦʜʝʨ-

ʞʠʤʦʤ ʧʦʚʳʰʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʃɾʂ, ʫʩʠ-

ʣʠʚʘʝʪʩʷ ʙʠʦʩʠʥʪʝʟ ʙʝʣʢʘ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʪʴ ʣʫʯʰʝʤʫ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ ʪʝʣʷʪ [3, 

11, 14, 17]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʯʝʨʥʦ-ʧʝ-

ʩʪʨʳʭ ʙʳʯʢʦʚ ʧʨʠ ʨʘʟʥʦʤ ʫʨʦʚʥʝ ʢʦʨʤʣʝʥʠʷ 

ʚ ʤʦʣʦʯʥʳʡ ʧʝʨʠʦʜ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ɼʣʷ ʵʪʦʛʦ ʚ ʫʩʣʦ-

ʚʠʷʭ ɸʆ çʃʝʥʠʥʛʨʘʜʩʢʦʝè ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘ-

ʩʪʠ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ 

ʧʦ 15 ʙʳʯʢʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, ʧʦʣʫʯʘ-

ʶʱʠʭ ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʢʦʨʤʣʝʥʠʷ ʚ ʤʦʣʦʯ-

ʥʳʡ ʧʝʨʠʦʜ (ʪʘʙʣʠʮʘ 1) ʠ ʦʜʠʥʘʢʦʚʳʡ ʫʨʦ-

ʚʝʥʴ ʢʦʨʤʣʝʥʠʷ ʠ ʨʘʚʥʳʝ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘ-

ʥʠʷ ʩ 6- ʜʦ 18-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

ɹʳʯʢʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ (I) ʠʤʝʣʠ ʧʦʚʳʰʝʥ-

ʥʫʶ ʩʭʝʤʫ ʚʳʧʦʡʢʠ, ʠ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʧʦʪʨʝ-

ʙʣʷʣ ʧʦ 6-9 ʢʛ ʤʦʣʦʟʠʚʘ, ʘ ʟʘʪʝʤ ʮʝʣʴʥʦʛʦ 

ʤʦʣʦʢʘ, ʘ ʪʘʢʞʝ ʝʞʝʜʥʝʚʥʦ ʧʦ 3-10 ʛ ʧʦʚʘ-

ʨʝʥʥʦʡ ʩʦʣʠ ʠ ʧʦ 5 ʛ ʤʝʣʘ ʠ ʩ 5-ʜʥʝʚʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ ï ʧʦ 6-8 ʢʛ ɿʎʄ. 

 
ʊʘʙʣʠʮʘ 1. ʇʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʦʚ ʟʘ 6 ʤʝʩʷʮʝʚ ʚʳʨʘʱʠʚʘʥʠʷ 

ɺʦʟ-

ʨʘʩʪ, 

ʤʝʩ. 

ɻʨʫʧ-

ʧʘ 

ʄʦʣʦʢʦ 

ʮʝʣʴʥʦʝ, 

ʢʛ 

ɿʎʄ, 

ʢʛ 

ʇʨʦʩʝʷʥ-

ʥʘʷ ʦʚ-

ʩʷʥʢʘ, ʢʛ 

ʉʝʥʦ 

ʢʛ 

 

ʉʠʣʦʩ, 

ʢʛ 

ʂʦʨʥʝ- 

ʧʣʦʜʳ, 

ʢʛ 

ʂʘʥʳ-

ʛʘ, ʢʛ 

ʂʦʤʙʠ- 

ʢʦʨʤ, 

ʢʛ 

ʊʨʘʚʷ-

ʥʘʷ ʤʫ-

ʢʘ, ʢʛ 

ʉʦʣʴ ʧʦ-

ʚʘʨʝʥ-

ʥʘʷ, ʛ 

ʄʝʣ, 

ʛ 

1 I 250 175 3 2 - -  1  150 50 

II  250 175 3 2 - - 6 1 1 150 50 

III  180 80 - ʇʨʠʫʯʝ-

ʥʠʝ 

- -  1  100 50 

2 I 100 125 11 12 10 9  14  500 300 

II  100 125 11 12 10 9  14 11 500 300 

III  150 115  10    15  300 300 

3 I    26 30 20  40  650 300 

II     26 30 20  40  650 300 

III  70 105  25 - 10  32  300 300 

4 I   - 40 115 50  45  750 450 

II     40 115 50  45  750 450 

III     40 15 30  41  450 450 

5 I   - 60 150 75  55  850 600 

II     60 150 75  55  850 600 

III     70 45 30  52  450 600 

6 I   - 90 195 95  60  900 600 

II     90 195 95  60  900 600 

III     85 140 50  54  600 600 

ɺʩʝʛʦ 

ʟʘ 6 ʤʝʩ. 

I 350 300 14 230 500 249  215  3800 2300 

II  350 300 14 230 500 249 6 215 12 3800 2300 

III  400 300  230 200 120  195  2200 2300 
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ʂʨʦʤʝ ʪʦʛʦ, ʩ 10-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʢʘʞ-

ʜʳʡ ʙʳʯʦʢ ʧʦʪʨʝʙʣʷʣ ʧʦ 0,1-0,2 ʢʛ ʧʨʦʩʝʷʥ-

ʥʦʡ ʦʚʩʷʥʢʠ, ʧʦ 0,1 ʢʛ ʣʶʮʝʨʥʦʚʦʛʦ ʩʝʥʘ, ʘ ʩ 

20-ʛʦ ʜʥʷ ï ʧʦ 0,1 ʢʛ ʧʨʝʩʪʘʨʪʝʨʥʦʛʦ ʢʦʤʙʠ-

ʢʦʨʤʘ. ʇʦʵʪʦʤʫ ʟʘ ʤʝʩʷʮ ʢʘʞʜʳʡ ʙʳʯʦʢ ʵʪʦʡ 

ʛʨʫʧʧʳ ʧʦʪʨʝʙʠʣ 250 ʢʛ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ, 

175 ʢʛ ɿʎʄ, 3 ʢʛ ʦʚʩʷʥʢʠ, 1 ʢʛ ʧʨʝʩʪʘʨʪʝʨʥʦ-

ʛʦ ʢʦʤʙʠʢʦʨʤʘ, 2 ʢʛ ʩʝʥʘ, 150 ʛ ʧʦʚʘʨʝʥʥʦʡ 

ʩʦʣʠ ʠ 50 ʛ ʤʝʣʘ.  

ɹʳʯʢʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ (II) ʪʘʢʞʝ, ʢʘʢ ʠ I, 

ʠʤʝʣʠ ʧʦʚʳʰʝʥʥʫʶ ʩʭʝʤʫ ʚʳʧʦʡʢʠ ʠ ʪʘʢʦʡ 

ʞʝ ʨʘʮʠʦʥ, ʥʦ ʜʣʷ ʫʩʢʦʨʝʥʥʦʛʦ ʟʘʩʝʣʝʥʠʷ 

ʧʨʝʜʞʝʣʫʜʢʦʚ ʙʳʯʢʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ 

ʦʥʠ ʩ ʧʝʨʚʦʛʦ ʜʥʷ ʞʠʟʥʠ ʚ ʫʪʨʝʥʥʶʶ ʚʳʧʦʡ-

ʢʫ ʧʦʪʨʝʙʣʷʣʠ ʩ ʤʦʣʦʟʠʚʦʤ ʠʣʠ ʤʦʣʦʢʦʤ ʧʦ 

0,2 ʢʛ ʩʫʰʝʥʦʡ ʢʘʥʳʛʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩ 20-ʛʦ 

ʜʥʷ ʚ ʩʤʝʩʠ ʩ 0,1 ʢʛ ʧʨʝʩʪʘʨʪʝʨʥʦʛʦ ʢʦʤʙʠ-

ʢʦʨʤʘ ʧʦʪʨʝʙʣʷʣʠ ʧʦ 0,1 ʢʛ ʪʨʘʚʷʥʦʡ ʤʫʢʠ. 

ʇʦʵʪʦʤʫ ʟʘ ʤʝʩʷʮ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʢʘʞʜʳʡ ʙʳ-

ʯʦʢ ʧʦʪʨʝʙʠʣ 250 ʢʛ ʤʦʣʦʢʘ, 175 ʢʛ ɿʎʄ, 3 

ʢʛ ʦʚʩʷʥʢʠ, 2 ʢʛ ʩʝʥʘ, 1 ʢʛ ʧʨʝʩʪʘʨʪʝʨʥʦʛʦ 

ʢʦʤʙʠʢʦʨʤʘ, 6 ʢʛ ʩʫʭʦʡ ʢʘʥʳʛʠ, 1 ʢʛ ʪʨʘʚʷ-

ʥʦʡ ʤʫʢʠ, 150 ʛ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʠ 50 ʛ ʤʝʣʘ.  

ɹʳʯʢʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ (III) ʧʦʣʫʯʘʣʠ ʪʨʘ-

ʜʠʮʠʦʥʥʳʡ ʜʣʷ ʜʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʨʘʮʠʦʥ ʠ 

ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʨʦʞʜʝʥʠʷ ʧʦʪʨʝʙʣʷʣʠ ʧʦ 5-7 

ʢʛ ʤʦʣʦʟʠʚʘ, ʟʘʪʝʤ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʘ ʪʘʢʞʝ 

ʝʞʝʜʥʝʚʥʦ ï ʧʦ 0,3 ʛ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʠ ʧʦ 

0,15 ʛ ʤʝʣʘ ʠ ʩ 5-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ï ʧʦ 2-4 

ʢʛ ɿʎʄ. ʇʨʠ ʵʪʦʤ ʠʭ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʫʯʘʣʠ ʢ 

ʧʦʝʜʘʥʠʶ ʛʨʫʙʳʭ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ 

ʢʦʨʤʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘ ʧʝʨʚʳʡ ʤʝʩʷʮ ʞʠʟʥʠ 

ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʧʦʪʨʝʙʠʣ 180 ʢʛ ʤʦʣʦʢʘ, 80 ʢʛ 

ɿʎʄ, 1 ʢʛ ʧʨʝʩʪʘʨʪʝʨʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ, 100 ʛ 

ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʠ 50 ʛ ʤʝʣʘ.  

ʉʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ ʙʳʣʦ 

ʦʜʠʥʘʢʦʚʳʤ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʦʥʠ 

ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʣʝʪʢʘʭ, ʘ 

ʟʘʪʝʤ ʚ ʛʨʫʧʧʦʚʳʭ ʧʦ 15 ʛʦʣʦʚ. ɹʳʯʢʠ I ʠ II  

ʛʨʫʧʧ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʦʣʫʯʘʣʠ ʚ ʪʝʯʝ-

ʥʠʝ 61 ʜʥʷ, ʘ ʩʚʝʨʩʪʥʠʢʠ III  ʛʨʫʧʧʳ ï 77 

ʜʥʝʡ, ʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʚʩʝ 

ʞʠʚʦʪʥʳʝ ʧʦʣʫʯʘʣʠ ʛʨʫʙʳʝ, ʩʦʯʥʳʝ ʠ ʤʠʥʝ-

ʨʘʣʴʥʳʝ ʢʦʨʤʘ ʚ ʦʙʲʝʤʘʭ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʩʭʝʤʦʡ ʢʦʨʤʣʝʥʠʷ. ɿʘ 6 ʤʝʩʷʮʝʚ ʫʯʝʪʥʦʛʦ 

ʧʝʨʠʦʜʘ ʙʳʯʢʠ III  ʛʨʫʧʧʳ ʥʘ 50 ʢʛ ʙʦʣʴʰʝ 

ʧʦʪʨʝʙʠʣʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʥʦ ʚ 2,5 ʨʘʟʘ 

ʤʝʥʴʰʝ ʧʦʪʨʝʙʠʣʠ ʩʠʣʦʩʘ, ʚ 2 ʨʘʟʘ ï ʢʦʨʥʝ-

ʧʣʦʜʦʚ ʠ ʚ 1,1 ï ʢʦʤʙʠʢʦʨʤʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʥʠ ʩʦʚʩʝʤ ʥʝ ʧʦʣʫʯʘʣʠ ʦʚʩʷʥʢʫ, ʪʨʘʚʷʥʫʶ 

ʤʫʢʫ ʠ ʢʘʥʳʛʫ. ɼʣʷ ʦʮʝʥʢʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʧʨʦʚʦʜʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʝʞʝʤʝʩʷʯʥʦʝ 

ʚʟʚʝʰʠʚʘʥʠʝ, ʘ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ ʠ ʚ 

4-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʧʨʦʤʝʨʳ ʵʢʩʪʝʨʴʝʨʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʘʙʩʦʣʶʪʥʳʡ, ʩʨʝʜ-

ʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʠʟʤʝʥʝʥʠʝ ʞʠʚʦʡ ʤʘʩ-

ʩʳ ʠ ʠʥʜʝʢʩʳ ʪʝʣʦʩʣʦʞʝʥʠʷ. ʇʝʨʝʚʘʨʠʤʦʩʪʴ 

ʠ ʫʩʚʦʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʦʚ ʠʩ-

ʩʣʝʜʦʚʘʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɺʀɾ ʥʘ ʪʨʝʭ 4-ʤʝ-

ʩʷʯʥʳʭ ʙʳʯʢʘʭ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ.  

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ ʚ 4- ʠ 8-ʤʝʩʷʯ-

ʥʦʤ ʚʦʟʨʘʩʪʝ ʠʟʫʯʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʣʘ ʧʫ-

ʪʝʤ ʚʚʝʜʝʥʠʷ ʪʝʨʤʦʤʝʪʨʘ ʚ ʧʨʷʤʫʶ ʢʠʰʢʫ, 

ʯʘʩʪʦʪʫ ʧʫʣʴʩʘ (ʧʨʦʱʫʧʳʚʘʥʠʝʤ ʥʘʙʝʜʨʝʥ-

ʥʦʡ ʘʨʪʝʨʠʠ) ʠ ʯʘʩʪʦʪʫ ʜʳʭʘʥʠʷ (ʧʦ ʢʦʣʝʙʘ-

ʥʠʷʤ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ). ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʷʩ-

ʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʦ ʤʷʩʘ ʦʧʨʝʜʝ-

ʣʷʣʠ ʥʘ ʫʙʦʡʥʦʤ ʧʫʥʢʪʝ ʭʦʟʷʡʩʪʚʘ ʧʦ ʨʝʟʫʣʴ-

ʪʘʪʘʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʙʦʷ ʧʦ 3 ʙʳʯʢʘ ʠʟ ʢʘʞ-

ʜʦʡ ʛʨʫʧʧʳ ʚ ʚʦʟʨʘʩʪʝ 8, 15 ʠ 18 ʤʝʩʷʮʝʚ. 

ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠ ʩʲʝʤʥʫʶ, ʧʨʝʜʫʙʦʡʥʫʶ 

ʞʠʚʫʶ ʤʘʩʩʳ ʠ ʧʦʢʘʟʘʪʝʣʠ ʫʙʦʷ, ʧʦ ʢʦʪʦʨʳʤ 

ʦʧʨʝʜʝʣʷʣʠ ʤʘʩʩʫ, ʠ ʚʳʭʦʜ ʧʘʨʥʦʡ ʪʫʰʠ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʘʣʘ, ʘ ʪʘʢʞʝ ʫʙʦʡʥʳʡ ʚʳʭʦʜ. 

ʈʝʟʫʣʴʪʘʪʳ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʦ-ʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʫ ʙʳʯʢʦʚ ʚʩʝʭ ʛʨʫʧʧ ʚ 

ʢʦʨʤʫʰʢʘʭ ʚʩʝʛʜʘ ʥʘʭʦʜʠʣʠʩʴ ʢʦʤʧʦʥʝʥʪʳ 

ʨʘʮʠʦʥʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʩʭʝʤʦʡ ʢʦʨʤʣʝ-

ʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ. ɾʠʚʦʪʥʳʝ ʠʤʝʣʠ ʢ 

ʥʠʤ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʠ ʧʦʝʜʘʣʠ ʥʝʦʙʭʦʜʠ-

ʤʦʝ ʜʣʷ ʥʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʥʦʨʘʮʠʦʥʥʦʡ 

ʢʦʨʤʦʩʤʝʩʠ. ʂʦʥʪʨʦʣʴʥʳʤʠ ʢʦʨʤʣʝʥʠʷʤʠ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙ-

ʣʝʥʥʳʭ ʢʦʨʤʦʚ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʦʜ-

ʦʧʳʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʙʳʣʦ ʥʝʦʜʠʥʘʢʦʚʳʤ 

(ʪʘʙʣʠʮʘ 1, 2).  

 
ʊʘʙʣʠʮʘ 2. ʇʦʪʨʝʙʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʢʦʨʤʘ ʟʘ 6 ʤʝʩʷʮʝʚ (ʚ ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʦʛʦ ʙʳʯʢʘ) 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʘ 

I II  
III  (ʢʦʥʪ-

ʨʦʣʴ) 

ʂʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ  830,3 839,0 736,6 

ʇʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ, ʢʛ  93,10 94,81 80,96 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʢʛ 686,4  696,2 599,7 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ, ʄɼʞ 7689,5 7777,5 6776,7 

ʂʘʣʴʮʠʡ, ʢʛ 4,41 4,50 4,10 

ʌʦʩʬʦʨ, ʢʛ 3,0 3,1 2,7 
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ʉʢʘʨʤʣʠʚʘʥʠʝ ʙʳʯʢʘʤ I ʠ II  ʛʨʫʧʧ ʚ ʩʨʘʚ-

ʥʝʥʠʠ ʩ III  ʛʨʫʧʧʦʡ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ 

ʞʠʟʥʠ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʦʟʠʚʘ, ʤʦʣʦ-

ʢʘ, ʟʘʤʝʥʠʪʝʣ ̫ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ (ɿʎʄ), ʢʦʤ-

ʙʠʢʦʨʤʘ, ʘ ʪʘʢʞʝ ʧʨʦʩʝʷʥʥʦʡ ʦʚʩʷʥʢʠ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʧʦʝʜʘʝʤʦʩʪʠ ʢʦʨ-

ʤʦʚ ʨʘʮʠʦʥʘ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʧʨʦʷʚʠʣʦʩʴ ʫ 

ʙʳʯʢʦʚ II  ʛʨʫʧʧʳ, ʧʦʣʫʯʘʶʱʠʭ ʢʘʥʳʛʫ ʠ 

ʪʨʘʚʷʥʫʶ ʤʫʢʫ, ʢʦʪʦʨʳʝ ʩʦʚʤʝʩʪʥʦ ʩ ʣʝʛʢʦ 

ʨʘʩʱʝʧʣʷʝʤʳʤʠ ʫʛʣʝʚʦʜʘʤʠ ʦʚʩʷʥʢʠ ʦʙʝʩ-

ʧʝʯʠʚʘʣʠ ʟʘʩʝʣʝʥʠʝ ʠ ʨʘʟʤʥʦʞʝʥʠʝ ʧʨʦʙʠʦ-

ʪʳ ʚ ʧʨʝʜʞʝʣʫʜʢʘʭ, ʟʘʧʫʩʢʘʷ ʠ ʧʦʚʳʰʘʷ ʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʦʥʠ 

ʟʘ 6-ʤʝʩʷʯʥʳʡ ʧʝʨʠʦʜ ʧʦʪʨʝʙʠʣʠ ʙʦʣʴʰʝ ʧʦ-

ʯʪʠ ʥʘ 100 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʥʘ 14 ʢʛ ʧʝ-

ʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʢʦʨʤʦʚ, ʘ ʪʘʢʞʝ ʧʦʣʫ-

ʯʠʣʠ ʥʘ 1000 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʙʦʣʴ-

ʰʝ, ʯʝʤ ʩʚʝʨʩʪʥʠʢʠ III  ʛʨʫʧʧʳ, ʭʦʪʷ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 1 ʢʛ ʩʫ-

ʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ 

ʚʩʝʭ ʛʨʫʧʧʘʭ ʦʜʠʥʘʢʦʚʘ (ʪʘʙʣʠʮʘ 3). 
 

ʊʘʙʣʠʮʘ 3. ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʠʪʘʪʝʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ 

ʟʘ 6 ʤʝʩʷʮʝʚ (ʚ ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʦʛʦ ʙʳʯʢʘ) 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʘ 

I II  
III  

(ʢʦʥʪʨʦʣʴ) 

ʂʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ 1,20 1,20 1,22 

ʇʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ, ʢʛ  135,5 136,18 135,0 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ, ʄɼʞ 11,19 11,17 11,30 

ʂʘʣʴʮʠʡ, ʛ 6,42 6,46 6,83 

ʌʦʩʬʦʨ, ʛ 4,36 4,45 4,5 

 

ʇʦʩʣʝ 6-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʯʢʠ ʦʧʳʪ-

ʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ, ʫʯʠʪʳʚʘʷ ʠʭ ʚʦʟ-

ʨʘʩʪ, ʞʠʚʫʶ ʤʘʩʩʫ ʠ ʧʣʘʥʠʨʫʝʤʳʡ ʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ï 850-900 ʛ ʥʘ ʛʦʣʦʚʫ, ʧʦʣʫʯʘʣʠ ʦʜʠ-

ʥʘʢʦʚʳʝ ʩʫʪʦʯʥʳʝ ʨʘʮʠʦʥʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʨʘʟʥʦʪʨʘʚʥʦʛʦ ʩʝʥʘ ï ʦʪ 2,3 ʜʦ 2,6 ʢʛ, ʩʦʣʦʤʳ 

ʷʯʤʝʥʥʦʡ ï ʦʪ 2,5 ʜʦ 3,5 ʢʛ, ʢʦʥʮʝʥʪʨʘʪʦʚ ï 

ʦʪ 3,5 ʜʦ 4,5 ʢʛ, ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʦʛʦ ʰʨʦʪʘ ï 

ʦʪ 2,7 ʜʦ 3,5 ʢʛ ʠ ʚʢʣʶʯʝʥʥʥʳʭ ʚ ʨʘʮʠʦʥʳ 

ʢʦʨʤʦʚʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʪʝʯʝʥʠʝ 15-ʤʝʩʷʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫ ʙʳʯʢʦʚ ʨʘʟ-

ʥʳʭ ʛʨʫʧʧ ʥʝ ʦʪʤʝʯʝʥʦ ʢʘʢʠʭ-ʪʦ ʩʫʱʝʩʪʚʝʥ-

ʥʳʭ ʦʪʣʠʯʠʡ ʧʦ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, ʧʫʣʴʩ ʠ ʜʳ-

ʭʘʥʠʝ ʙʳʯʢʦʚ I ʠ II  ʛʨʫʧʧ ʙʳʣʠ ʚ ʥʦʨʤʝ ʠ ʥʝ 

ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʚʝʨʩʪʥʠʢʦʚ III  ʛʨʫʧʧʳ, ʧʦʣʫʯʘʶʱʠʭ ʪʨʘʜʠ-

ʮʠʦʥʥʳʡ ʨʘʮʠʦʥ (ʪʘʙʣʠʮʘ 4). ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʫ 

ʙʳʯʢʦʚ I ʠ III  ʛʨʫʧʧ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʜʚʘ ʩʣʫ-

ʯʘʷ ʧʨʦʷʚʣʝʥʠʷ ʢʘʰʣʷ, ʢʦʪʦʨʳʡ ʚ ʪʝʯʝʥʠʝ 3-

4-ʭ ʜʥʝʡ ʧʨʝʢʨʘʱʘʣʩʷ ʙʝʟ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʚʢʣʶʯʝʥʠʠ 

ʚ ʨʘʮʠʦʥ ʢʦʨʥʝʧʣʦʜʦʚ ʫ ʙʳʯʢʦʚ ʚʩʝʭ ʛʨʫʧʧ ʚ 

ʪʝʯʝʥʠʝ ʜʚʫʭ ʜʥʝʡ ʧʨʦʷʚʣʷʣʦʩʴ ʨʘʩʩʪʨʦʡʩʪʚʦ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʢʦʪʦʨʦʝ ʥʝ 

ʦʢʘʟʘʣʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʣʠ-

ʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ. 

ʆʥʠ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʧʦʝʜʘʣʠ ʠ ʧʝʨʝʞʝʚʳʚʘʣʠ 

ʢʦʨʤʘ, ʘ ʪʘʢʞʝ ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʚʘʣʠʩʴ ʩ ʥʝ-

ʢʦʪʦʨʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚ ʧʦʣʴʟʫ ʙʳʯʢʦʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ, ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʜʠʥʘʢʦʚʳʭ ʧʨʦʤʝʨʘʭ ʠ ʠʥʜʝʢʩʘʭ ʪʝʣʦʩʣʦ-

ʞʝʥʠʷ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ, ʚ 4-ʤʝʩʷʯʥʦʤ 

ʚʦʟʨʘʩʪʝ ʧʦ ʚʩʝʤ ʚʳʩʦʪʥʳʤ ʠ ʬʦʨʤʘʪʥʳʤ 

ʧʨʦʤʝʨʘʤ ʥʘ 2-5% (ʈÓ0,95) ʧʨʝʚʦʩʭʦʜʠʣʠ 

ʩʚʝʨʩʪʥʠʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
 

ʊʘʙʣʠʮʘ 4. ʂʣʠʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʜʦʧʳʪʥʳʭ 

ʪʝʣʷʪ-ʤʦʣʦʯʥʠʢʦʚ 

ɻʨʫʧʧʘ ʊʝʤʧʝʨʘʪʫ-

ʨʘ ʪʝʣʘ, Üʉ 

ʇʫʣʴʩ, 

ʫʜ/ʤʠʥ. 

ʏʘʩʪʦʪʘ ʜʳʭʘ-

ʥʠʷ, ʝʜ/ʤʠʥ. 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ: 

ʚ 4-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ 

I ʦʧʳʪʥʘʷ 39,0 / 38,4 86,4 / 74,4 32,0 / 26,0 

II  ʦʧʳʪʥʘʷ 39,0 / 38,4 86,7 / 74,4 32,0 / 26,3 

III  ʢʦʥʪʨʦʣʴʥʘʷ 38,9 / 38,4 86,7 / 74,5 32,0 / 26,5 

ʚ 8ï15-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ 

I ʦʧʳʪʥʘʷ 38,9 / 38,3 73,6 / 70,2 25,5 / 25,0 

II ʦʧʳʪʥʘʷ 38,9 / 38,4 73,6 / 70,5 25,4 / 25,1 

III  ʢʦʥʪʨʦʣʴʥʘʷ 38,9 / 38,4 73,8 / 70,4 25,5 / 25,0 

 

ʈʝʟʫʣʴʪʘʪʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʙʳʯʢʘʤ ʨʝ-

ʢʦʤʝʥʜʦʚʘʥʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʢ ʆʈ (ʦʩ-

ʥʦʚʥʦʡ ʨʘʮʠʦʥ) ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ 

ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʨʘʮʠʦʥʦʚ. ɾʠʚʦʪʥʳʝ ʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧ ʣʫʯʰʝ ʧʝʨʝʚʘʨʠʚʘʣʠ ʩʫʭʦʝ ʠ ʦʨ-

ʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʩʳʨʦʡ ʧʨʦʪʝʠʥ, ʩʳʨʦʡ 

ʞʠʨ, ʩʳʨʫʶ ʢʣʝʪʯʘʪʢʫ ʠ ɹʕɺ, ʯʝʤ ʢʦʥʪʨʦʣʴ-

ʥʳʝ ʘʥʘʣʦʛʠ. ʇʨʠ ʵʪʦʤ ʙʘʣʘʥʩ ʘʟʦʪʘ ʚ ʦʨʛʘ-

ʥʠʟʤʝ ʤʦʣʦʜʥʷʢʘ ʚʩʝʭ ʛʨʫʧʧ ʙʳʣ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʤ. ʇʦ ʝʛʦ ʦʪʣʦʞʝʥʠʶ ʚ ʦʨʛʘʥʠʟʤʝ 

ʙʳʯʢʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ ʧʨʝʚʦʩʭʦʜʠʣʠ 

ʪʨʝʪʴʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 4,6 ʠ 4,5 ʛ (ʈ>0,9). 

ʇʦ ʙʘʣʘʥʩʫ ʠ ʫʩʚʦʝʥʠʶ ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʫʩʪʘʥʦʚʣʝʥʦ ʫ ʙʳʯʢʦʚ ʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧ. 



ɽʞʝʢʚʘʨʪʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ 

 

18                                                        ʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ˉ 1(45)-2022 

 

ɼʘʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ 

ʪʦʤ, ʯʪʦ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʥʦʨʤʝ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʨʘʟʣʠʯʥʘʷ ʩʭʝʤʘ ʢʦʨʤʣʝʥʠʷ ʚ ʤʦʣʦʯʥʳʡ ʧʝ-

ʨʠʦʜ ʠ ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʩ ʧʝʨʚʳʭ ʜʥʝʡ 

ʞʠʟʥʠ ʙʳʯʢʦʚ I ʠ II  ʛʨʫʧʧ ʘʢʪʠʚʘʪʦʨʦʚ ʧʦ ʟʘ-

ʩʝʣʝʥʠʶ ʧʨʝʜʞʝʣʫʜʢʦʚ ʤʠʢʨʦʬʣʦʨʦʡ ʦʙʝʩ-

ʧʝʯʠʣʦ ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʵʥʝʨʛʠʠ ʠʭ ʨʦʩʪʘ ʠ 

ʠʟʤʝʥʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ (ʪʘʙʣʠʮʘ 5).  

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʧʳʪ ʞʠʚʘʷ ʤʘʩʩʘ ʦʜ-

ʥʦʜʥʝʚʥʳʭ ʙʳʯʢʦʚ ʨʘʟʥʳʭ ʛʨʫʧʧ ʙʳʣʘ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʡ, ʥʝ ʦʪʤʝʯʝʥʦ ʝʝ ʩʫʱʝ-

ʩʪʚʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʚ 

ʛʨʫʧʧʝ. ɿʘ ʧʝʨʚʳʡ ʤʝʩʷʮ ʚʳʨʘʱʠʚʘʥʠʷ ʚʝʣʠ-

ʯʠʥʘ ʘʙʩʦʣʶʪʥʦʛʦ ʧʨʠʨʦʩʪʘ ʪʘʢʞʝ ʥʝ ʠʤʝʝʪ 

ʦʪʣʠʯʠʡ, ʘ ʚ 3-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʜʦʩʪʦʚʝʨ-

ʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʙʳʯʢʦʚ I ʠ II  ʛʨʫʧʧ ʥʘʜ III  

ʫʞʝ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ 8-11%. ɺ ʧʦʩʣʝʜʫʶʱʝʤ 

ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʩʦʭʨʘʥʠʣʦʩʴ, ʠ ʚ 

6 ʤʝʩʷʮʝʚ ʞʠʚʘʷ ʤʘʩʩʘ ʙʳʯʢʦʚ I ʠ II  ʛʨʫʧʧ 

ʛʨʫʧʧ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 177,9 ʠ 188,4 ʢʛ, ʯʪʦ ʥʘ 

11 ʠ 22 ʢʛ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʩʚʝʨ-

ʩʪʥʠʢʦʚ. ʉ ʚʦʟʨʘʩʪʦʤ ʨʘʟʥʠʮʘ ʧʦ ʞʠʚʦʡ ʤʘʩ-

ʩʝ ʙʳʯʢʦʚ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ, ʠ ʚ 12 ʤʝʩʷʮʝʚ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 

20,8 ʠ 41,5 ʢʛ, ʘ ʚ 18 ʤʝʩʷʮʝʚ ï 43,2 ʠ 65,7 ʢʛ 

(ʈ>0,999). 

 
ʊʘʙʣʠʮʘ 5. ʀʟʤʝʥʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ, ʢʛ 

ɺʦʟʨʘʩʪ 
ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ, ʢʛ 

I II  III  (ʢʦʥʪʨʦʣʴ) I II  III  (ʢʦʥʪʨʦʣʴ) 

1 ʜʝʥʴ 32,2Ñ0,89 32,1Ñ1,14 32,0Ñ1,04 - - - 

1 ʤʝʩ. 49,7Ñ2,57 49,8Ñ2,67 49,0Ñ2,72 17,5Ñ0,88 17,7Ñ0,78 17,0Ñ1,32 

3 ʤʝʩ. 99,2Ñ3,48 102,8Ñ3,39 94,1Ñ3,28 49,5Ñ1,12 53,0Ñ1,14 45,1Ñ1,17 

6 ʤʝʩ. 177,9Ñ2,13 188,4Ñ3,18 166,7Ñ2,52 78,7Ñ1,30 85,6Ñ1,17 72,6Ñ1,32 

9 ʤʝʩ. 259,3Ñ2,13 277,7Ñ3,18 243,2Ñ2,52 81,4Ñ1,43 89,3Ñ1,22 76,5Ñ1,22 

12 ʤʝʩ. 346,3Ñ2,14 367,0Ñ3,10 325,5Ñ2,14 87,0Ñ1,57 89,3Ñ1,28 82,3Ñ1,56 

15 ʤʝʩ. 434,6Ñ5,19 456,0Ñ3,72 402,8Ñ3,28 88,3Ñ1,39 89,0Ñ1,31 77,3Ñ1,59 

18 ʤʝʩ. 521,5Ñ4,95 543,0Ñ3,18 477,3Ñ4,12 86,9Ñ1,49 87,0Ñ1,44 74,5Ñ1,24 

       

ʋ ʦʧʳʪʥʳʭ ʙʳʯʢʦʚ II  ʛʨʫʧʧʳ ʫʞʝ ʧʦʩʣʝ 

ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʞʠʟʥʠ ʧʨʦʷʚʠʣʘʩʴ ʙʦʣʝʝ ʚʳ-

ʩʦʢʘʷ ʵʥʝʨʛʠʷ ʨʦʩʪʘ, ʠ ʩ 3-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩ-

ʪʘ ʠʭ ʘʙʩʦʣʶʪʥʳʡ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʠ ʦʪʥʦ-

ʩʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʙʳʣ ʚʳʰʝ ʥʘ 7%, ʯʝʤ ʫ 

ʩʚʝʨʩʪʥʠʢʦʚ I ʛʨʫʧʧʳ, ʠ ʥʘ 17% (ʈ>0,99) 

ʙʦʣʴʰʝ, ʯʝʤ ʫ ʙʳʯʢʦʚ III  ʛʨʫʧʧʳ (ʪʘʙʣʠʮʘ 6).  

 
ʊʘʙʣʠʮʘ 6. ɼʠʥʘʤʠʢʘ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʨʦʩʪʘ  

ʤʦʣʦʜʥʷʢʘ 

ɺʦʟ-

ʨʘʩʪ, 

ʤʝʩ. 

ʇʨʠʨʦʩʪ ʠ ʛʨʫʧʧʘ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ, ʛ   ʦʪʥʦʩʠʪʝʣʴʥʳʡ, % 

I II  

III  

(ʢʦʥ-

ʪʨʦʣʴ) 

I II  

III  

(ʢʦʥ-

ʪʨʦʣʴ) 

1 ʜʝʥʴ -

1 ʤʝʩ. 
583Ñ18 593Ñ16 566Ñ19 54,3 55,1 53,1 

2-3  825Ñ21 883Ñ19 751Ñ22 49,9 61,3 47,9 

4-6  865Ñ23 940Ñ21 798Ñ24 99,6 106,4 92,0 

7-9  894Ñ25 970Ñ18 841Ñ26 45,7 47,4 45,9 

10-12  956Ñ27 981Ñ22 904Ñ29 33,5 32,1 33,8 

13-15  970Ñ24 978Ñ20 849Ñ26 25,5 24,2 23,7 

16-18  955Ñ23 956Ñ23 819Ñ25 19,9 19,1 18,4 

1ʜʝʥʴ -

18 ʤʝʩ. 
894Ñ21 934Ñ17 814Ñ21 1519,5 1591,5 1394,5 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʥʳʛʠ ʜʣʷ ʟʘʩʝʣʝʥʠʷ 

ʤʠʢʨʦʬʣʦʨʳ ʚ ʧʨʝʜʞʝʣʫʜʢʠ ʙʳʯʢʦʚ ʦʢʘʟʘʣʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʠʭ ʵʥʝʨʛʠʶ ʨʦ-

ʩʪʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ. ɺ ʪʝʯʝʥʠʝ 12-

ʤʝʩʷʯʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʘʙʩʦʣʶʪʥʳʡ ʧʨʠ-

ʨʦʩʪ ʙʳʯʢʦʚ II  ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 335 ʢʛ, ʘ I ʠ 

III  ï 314 ʠ 293,5 ʢʛ, ʯʪʦ ʥʘ 21 ʠ 42 ʢʛ (ʈ>0,99) 

ʤʝʥʴʰʝ. ɿʘ ʚʝʩʴ ʦʧʳʪʥʳʡ ʧʝʨʠʦʜ ʙʳʯʢʠ III  

ʛʨʫʧʧʳ ʧʨʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤ ʧʨʠʨʦʩʪʝ 814 ʛ 

ʝʞʝʩʫʪʦʯʥʦ ʦʪʩʪʘʚʘʣʠ ʦʪ ʩʚʝʨʩʪʥʠʢʦʚ II  

ʛʨʫʧʧʳ ʥʘ 120 ʛ, ʘ ʦʪ I ʛʨʫʧʧʳ ï ʥʘ 80 ʛ. ʇʦ-

ʵʪʦʤʫ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʫ ʙʳʯʢʦʚ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 489 ʠ 

511 ʢʛ, ʘ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʩʚʝʨʩʪʥʠʢʦʚ ï 445 ʢʛ 

(ʈ>0,999). 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ, ʥʘ-

ʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʧʦʚʳ-

ʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʚʷʜʠʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʢʣʶʯʘʶʪ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ [6, 9, 

13]. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʚ ʆʈ ʠʩʧʳʪʫʝ-

ʤʳʭ ʜʦʙʘʚʦʢ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ 
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ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʛʨʫʧ-

ʧʘʭ ʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʩ ʜʦʩʪʦʚʝʨʥʳʤ ʧʨʝʚʦʩ-

ʭʦʜʩʪʚʦʤ ʚ ʧʦʣʴʟʫ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʶʱʠʭ ʩ 

ʧʝʨʚʳʭ ʜʥʝʡ ʞʠʟʥʠ ʩʫʰʝʥʫʶ ʢʘʥʳʛʫ. ʆʥʠ ʚ 

8-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ, ʠʤʝʷ ʩʘʤʫʶ ʚʳʩʦʢʫʶ 

ʧʨʝʜʫʙʦʡʥʫʶ ʞʠʚʫʶ ʤʘʩʩʫ, ʦʙʦʰʣʠ ʩʚʝʨʩʪ-

ʥʠʢʦʚ I ʛʨʫʧʧʳ ʧʦ ʫʙʦʡʥʦʡ ʤʘʩʩʝ ʥʘ 10 ʢʛ, ʘ 

III  ʛʨʫʧʧʳ ï ʥʘ 22 ʢʛ (ʪʘʙʣʠʮʘ 7). 

 
ʊʘʙʣʠʮʘ 7.  ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʙʦʷ ʙʳʯʢʦʚ 

ɻʨʫʧʧʘ 
ʇʨʝʜʫʙʦʡʥʘʷ  

ʞʠʚʘ ̫ʤʘʩʩʘ, ʢʛ 

ʄʘʩʩʘ, ʢʛ ɺʳʭʦʜ, % 

ʧʘʨʥʦʡ ʪʫʰʠ ʞʠʨʘ-ʩʳʨʮʘ ʫʙʦʡʥʘʷ ʪʫʰʠ ʞʠʨʘ-ʩʳʨʮʘ ʫʙʦʡʥʳʡ 

8 ʤʝʩʷʮʝʚ 

I 231,7Ñ2,13 118,6Ñ1,47 1,6Ñ0,52 120,2 Ñ1,2 51,2Ñ2,18 0,70Ñ0,08 51,88 

II  249,6Ñ3,18 129,5Ñ0,91 0,6Ñ0,28 130,1 Ñ1,5 51,9Ñ 1,03 0,24Ñ0,05 52,12 

III  218,2Ñ2,52 110,0Ñ1,36 1,9Ñ0,12 111,9 Ñ1,1 50,4Ñ1,47 0,89Ñ0,03 51,28 

15 ʤʝʩʷʮʝʚ 

I 421,6Ñ5,79 226,0Ñ4,51 6,7Ñ0,76 232,7 Ñ2,8 53,6Ñ1,78 1,60Ñ0,09 55,19 

II  443,6Ñ3,72 241,3Ñ7,77 6,6Ñ0,86 247,9 Ñ3,0 54,4Ñ1,59 1,50Ñ0,12 55,88 

III  389,7Ñ3,28 205,0Ñ4,28 6,4 Ñ0,84 211,4 Ñ2,6 52,6Ñ1,58 1,64Ñ0,12 54,25 

18 ʤʝʩʷʮʝʚ 

I 505,5Ñ4,95 270,9Ñ4,21 8,0Ñ0,84 278,9 Ñ3,1 53,6Ñ1,21 1,58Ñ0,04 55,17 

II  528,0Ñ3,18 287,8Ñ6,84 7,9Ñ0,92 295,7 Ñ2,9 54,5Ñ1,42 1,50Ñ0,21 56,00 

III  463,6Ñ4,12 244,3Ñ5,12 7,5Ñ0,75 251,8 Ñ3,0 52,7Ñ2,34 1,63Ñ0,16 54,31 

 

ɺ ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʚʦʩ-

ʭʦʜʩʪʚʘ ʙʳʯʢʦʚ II  ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘʜ ʩʚʝʨ-

ʩʪʥʠʢʘʤʠ ʜʨʫʛʠʭ ʛʨʫʧʧ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠ-

ʚʘʣʠʩʴ, ʠ ʚ 18-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʜʦʩʪʦʚʝʨ-

ʥʘʷ ʨʘʟʥʠʮʘ ʢʦʣʝʙʘʣʘʩʴ: ʧʦ ʧʨʝʜʫʙʦʡʥʦʡ ʞʠ-

ʚʦʡ ʤʘʩʩʝ ï ʥʘ 22,5 ʢʛ (I ʛʨ.) ʠ 64,7 ʢʛ (III  ʛʨ.); 

ʧʦ ʤʘʩʩʝ ʧʘʨʥʦʡ ʪʫʰʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʥʘ 

16,9 ʠ 43,5 ʢʛ (ʈ>0,999). ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʤʘʩʩʝ ʪʫʰʠ ʙʳʯʢʠ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ, ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶ-

ʱʝʤʫ ɻʆʉʊ 34120 ï 2017, ʥʘ 10-27 ʢʛ ʧʨʝ-

ʚʳʰʘʣʠ ʪʨʝʙʦʚʘʥʠʷ ʢʘʪʝʛʦʨʠʠ çʇʨʠʤʘè, ʘ 

ʢʦʥʪʨʦʣʴʥʦʡ ï ʥʘ 4 ʢʛ ʢʘʪʝʛʦʨʠʶ çʕʢʩʪʨʘè. 

ʂ ʪʦʤʫ ʞʝ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʢʦʥ-

ʪʨʦʣʴʥʦʛʦ ʫʙʦʷ ʧʦʢʘʟʘʪʝʣʠ ʫʙʦʡʥʦʛʦ ʚʳʭʦʜʘ 

ʙʳʣʠ ʥʘ ʫʨʦʚʥʝ 51-56% ʩ ʧʨʝʚʦʩʭʦʜʩʪʚʦʤ ʥʘ 

1-1,5% ʚ ʧʦʣʴʟʫ ʙʳʯʢʦʚ II  ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. 

ɺr ʨʘʱʠʚʘʥʠʝ ʯʝʨʥʦ-ʧʝʩʪʨʳʭ ʙʳʯʢʦʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʥʘʤʠ ʪʝʭ-

ʥʦʣʦʛʠʠ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʚ 18-ʤʝʩʷʯʥʦʤ 

ʚʦʟʨʘʩʪʝ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʠʪʴ ʨʝʥʪʘʙʝʣʴʥʫʶ 

ʞʠʚʫʶ ʤʘʩʩʫ ʙʦʣʝʝ 520 ʢʛ, ʥʦ ʠ ʧʨʠ ʦʜʠʥʘ-

ʢʦʚʦʡ ʨʝʘʣʠʟʘʮʠʦʥʥʦʡ ʩʪʦʠʤʦʩʪʠ 1 ʢʛ ʞʠʚʦʡ 

ʤʘʩʩʳ ʫʚʝʣʠʯʠʪʴ ʧʨʠʙʳʣʴ ʚ ʩʨʝʜʥʝʤ ʚ 2-2,5 

ʨʘʟʘ ʥʘ ʛʦʣʦʚʫ (ʪʘʙʣʠʮʘ 8). ʆʪ ʨʝʘʣʠʟʘʮʠʠ 

ʢʘʞʜʦʛʦ ʙʳʯʢʘ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʳʨʫʯʝ-

ʥʦ ʥʘ 4-6 ʪʳʩ. ʨʫʙ. ʤʝʥʴʰʝ, ʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʥʘ 6-10% ʥʠʞʝ, ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʢʦʚ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ. 

ʊʘʙʣʠʮʘ 8. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʚ ʩʨʝʜʥʝʤ 

ʥʘ ʦʜʥʦʛʦ ʙʳʯʢʘ) 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʘ 

I II  
III  (ʢʦʥ-

ʪʨʦʣʴ) 

ʏʠʩʣʝʥʥʦʩʪʴ ʛʨʫʧʧʳ, ʛʦʣ. 15 15 15 

ɾʠʚʘʷ ʤʘʩʩʘ ʚ 18 ʤʝʩ., ʢʛ 521,5 543,0 477,3 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʚʳʨʘʱʠ-

ʚʘʥʠʷ, ʨʫʙ. 

39477,55 39747,6 38040,81 

ɺʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ, 

ʨʫʙ. 

44327,5 46155,0 40570,5 

ʇʨʠʙʳʣʴ, ʨʫʙ.   4859,95 6407,4 2529,69 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ, % 12,31 16,12 6,65 

 

ʆʙʩʫʞʜʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ 

ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʠʠ ʨʦʩʪʘ ʙʳʯʢʦʚ ʧʨʠ ʙʦʣʝʝ 

ʨʘʥʥʝʤ ʟʘʩʝʣʝʥʠʠ ʠʭ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠ-

ʩʪʝʤʳ ʨʘʟʣʠʯʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ [1, 4, 5, 12, 

15]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʝʞʝʜʥʝʚʥʦʝ ʚʢʣʶʯʝʥʠʝ ʚ ʪʝʯʝ-

ʥʠʝ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʞʠʟʥʠ ʙʳʯʢʦʚ ʚ ʩʦʩʪʘʚ 

ʆʈ ʩʫʰʝʥʦʡ ʢʘʥʳʛʠ ʚʤʝʩʪʝ ʩ ʧʨʦʩʝʷʥʥʦʡ ʦʚ-

ʩʷʥʢʦʡ, ʪʨʘʚʷʥʦʡ ʤʫʢʦʡ ʠ ʢʦʤʙʠʢʦʨʤʦʤ ʦʙʝ-

ʩʧʝʯʠʣʦ ʧʦʣʫʯʝʥʠʝ ʚ ʚʦʟʨʘʩʪʝ 18 ʤʝʩʷʮʝʚ ʠʭ 

ʞʠʚʦʡ ʤʘʩʩʳ ʩ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʥʘ 65,7 ʢʛ 

(13,7%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-

ʧʦʡ, ʠ ʥʘ 21,5 ʢʛ (4,1%) ï ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠ-

ʚʦʪʥʳʤʠ, ʥʝ ʧʦʣʫʯʘʚʰʠʤʠ ʚ ʩʦʩʪʘʚʝ ʆʈ ʢʘ-

ʥʳʛʫ ʠ ʪʨʘʚʷʥʫʶ ʤʫʢʫ. ʇʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʠ ʩʦʩʪʘʚʘ ʨʘʮʠʦʥʦʚ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʷʪ-

ʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʙʘʣʘʥʩʘ ʘʟʦʪʘ ʚ 
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ʠʭ ʦʨʛʘʥʠʟʤʝ [7], ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠ-

ʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ [16].  

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʢʘʨʤʣʠʚʘʥʠʝ 

ʙʳʯʢʘʤ ʚ ʤʦʣʦʯʥʳʡ ʧʝʨʠʦʜ ʩʫʰʝʥʦʡ ʢʘʥʳʛʠ, 

ʦʚʩʷʥʢʠ ʠ ʪʨʘʚʷʥʦʡ ʤʫʢʠ ʫʣʫʯʰʠʣʦ ʧʝʨʝʚʘ-

ʨʠʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ ʠ ʠʭ 

ʫʩʚʦʝʥʠʝ. ɹʘʣʘʥʩ ʘʟʦʪʘ ʚ ʦʨʛʘʥʠʟʤʝ ʙʳʯʢʦʚ 

ʚʩʝʭ ʛʨʫʧʧ ʙʳʣ ʧʦʣʦʞʠʪʝʣʴʥʳʤ. ʆʜʥʘʢʦ ʧʦ 

ʝʛʦ ʦʪʣʦʞʝʥʠʶ ʚ ʦʨʛʘʥʠʟʤʝ ʙʳʯʢʠ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʥʪʨʦʣʴ, ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ, ʥʘ 4,6 ʠ 4,5 ʛ. ʇʦ ʙʘʣʘʥʩʫ ʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʶ ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚʳʷʚ-

ʣʝʥʦ ʫ ʩʚʝʨʩʪʥʠʢʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. ʇʦʢʘʟʘ-

ʪʝʣʠ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ.  

ɼʘʥʥʳʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʙʦʷ ʧʦʜʦʧʳʪʥʳʭ 

ʙʳʯʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 8, 15 ʠ 18 ʤʝʩʷʮʝʚ ʧʦʢʘʟʘ-

ʣʠ, ʯʪʦ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʙʦʣʝʝ ʪʷʞʝʣʳʝ ʧʘʨʥʳʝ ʪʫʰʠ ʧʨʠ ʙʦʣʴʰʝʡ 

ʫʙʦʡʥʦʡ ʤʘʩʩʝ ʠ ʫʙʦʡʥʦʤ ʚʳʭʦʜʝ, ʩ ʣʫʯʰʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ. ɺʳʧʦʣʥʝʥʥʳʝ 

ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʦʚʷʜʠ-

ʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʤʦʣʦʯʥʳʡ ʧʝʨʠʦʜ ʚ 

ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʦʚ ʙʳʯʢʦʚ ʩʫʰʝʥʦʡ ʢʘʥʳʛʠ, 

ʧʨʦʩʝʷʥʥʦʡ ʦʚʩʷʥʢʠ, ʪʨʘʚʷʥʦʡ ʤʫʢʠ ʠ ʛʨʫ-

ʙʳʭ ʢʦʨʤʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ.  

ɺʳʚʦʜʳ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʙʳʯʢʦʚ ʤʦ-

ʣʦʯʥʳʭ ʧʦʨʦʜ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʚʷʜʠʥʳ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩ ʧʝʨʚʦʛʦ ʜʥʷ ʞʠʟʥʠ ʚʚʦʜʠʪʴ 

ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʦʚ ʩʫʰʝʥʫʶ ʢʘʥʳʛʫ, ʘ ʩ 11-ʛʦ 

ʜʥʷ ï ʢʦʥʮʝʥʪʨʘʪʳ ʠ ʩʝʥʦ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʞʠʚʦʡ 

ʤʘʩʩʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʪʝʣʷʪ. ɺʢʣʶʯʝ-

ʥʠʝ ʚ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʤʦʣʦʯʥʳʭ ʪʝʣʷʪ ʘʧ-

ʨʦʙʠʨʦʚʘʥʥʳʭ ʥʦʨʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨʤʦ-

ʚʳʭ ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʧʦʢʘʟʘʪʝʣʠ 

ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠ ʧʦʚʳ-

ʩʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʠ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʝ. 
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THE KANYGA USING EFFECTIVENESS DURING BLACK-AND-WHITE BULLS IN DAIRY PERIOD CULTIVATION 
V.N. Prystava, doctor of agricultural sciences, professor 
S.S. Yandyuk, post-graduate student 
Don state agrarian university 
O.E. Krotova, doctor of biological sciences, docent  
Don state technical university 
K.S. Savenkov, candidate of agricultural sciences, docent 
St. Petersburg State Agrarian University 
D.S. Mashtykov, student 
Kalmyk State University named after B.B. Gorodovikov 
Abstract.  At young animals for meat raising, pre-stomachs higher functional activity and microflora reproduction 
increases metabolic processes and their growth energy. For this purpose, at black-and-white bulls for beef growing 
dried kanyga, oatmeal and grass flour were used. For scientific-and-economic experience, 3 groups of 15 bulls were 
formed. The experience lasted 18 months. The bulls of the I and II experimental groups had an increased drinking 
scheme, and for 60 days of the dairy period, each of them had been consuming 350 kg of whole milk, 300 kg of ZCM, 
14 kg of oatmeal, combined, coarse and juicy feed; bulls of the II group consumed 0,2 kg of dried kanyga daily dur-
ing the first month, and from the 20 days age ɀ 0,1ɀ0,4 kg of grass flour. Each of the III group bulls in 60 days had 
consumed 330 kg of milk, 195 kg of ZCM, combined feed, coarse and juicy feed. At 18 months ages, the bulls of the III 
group were lesser the experienced ones in 43,2 and 65,9 kg of live weight. According to the control slaughter results, 
the young animals of the I and II groups had paired carcasses heavier than the control group (244,3 kg), in 26,6 and 
43,5 kg respectively, and their slaughter weight was more in 27,1 and 43,9 kg, and the slaughter yield was more in 
0,85 and 1,79%. BeeÆ ÐÒÏÄÕÃÔÉÏÎ ×ÉÔÈ ÔÈÅ ÔÅÓÔÅÄ ÁÄÄÉÔÉÖÅÓ ÁÔ ÔÈÅ ÄÁÉÒÙ ÐÅÒÉÏÄȭÓ ÒÁÔÉÏÎÓ ÕÓÅ ÉÓ ÅÃÏÎÏÍÉÃÁÌÌÙ profitable. 
Keywords:  black-and-×ÈÉÔÅ ÂÕÌÌÓȟ ÂÕÌÌÓȭ ÒÁÔÉÏÎÓȟ ÍÅÁÔ ÐÒÏÄÕÃÔÉÏÎȟ ÐÁÉÒÅÄ ÃÁÒÃÁÓÓȟ ÓÌÁÕÇÈÔÅÒ ÙÉÅÌÄȟ ÐÒÏÆÉÔÁÂÉÌÉÔÙȢ 
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̐̌́̎̉̑̏̃̋́ ̋̏̑̏̃̎̉̋́ ̎́ υφω ̄̏̌̏̃ ̒ ̑̏̂̏̓̉̈̉̑̏̃́̎̎̏̊ ̒̉̒̓̆̍̏̊ ̠̅̏̆̎̉ ̉ ̠̋̏̑̍̌̆̎̉ ̒ ̖̑́̒̏̅̏̍ ̞̌̆̋Ȥ
̞̓̑̏̎̆̑̄̉̉ ωττ-ϋττ ̋ˏ̓Ё̘Ⱦ̄̏̌Ȣ ̃ ̄̏̅ȟ ̄̅̆ ̠̅̌ ̞̋̏̎̏̍̉̉ ̞̎̆̑̄̏̈́̓̑́̓ ̠̟̠̐̑̉̍̆̎̓̒ ̘̜̒̏̌̎̆̎̆ ̞̏̓̏̌̆̕Ȥ
̜̍̆̎̓ȟ ̜̑́̒̐̏̌̏̇̆̎̎̆ ̎́ ̃̒̆̊ ̖̐̏̃̆̑̎̏̒̓̉ ̋̑̏̃̌̉ ̋̏̑̏̃̎̉̋́ȟ ̉ ̠̂̉̏̄́̈̏̃́ ̔̒̓́̎̏̃̋́ȟ ̜̜̟̃̑́̂́̓̃́Ȥ
̉̆̚ ̏̋̏̌̏ χυττ ̋ˏ̓Ё̘ ̃ ̄̏̅ ̎́ ̏̅̎̔ ̋̏̑̏̃̔Ȣ ˛̜̒̎̏̃̎̍̉ ̘̉̒̓̏̎̉̋́̍̉ ̠̐̏̓̑̆̂̌̆̎̉ ̞̞̌̆̋̓̑̏̎̆̑̄̉̉ ̐̑̉ ̑̏Ȥ
̗̂̏̓̉̈́̉̉ ̠̠̟̠̃̌̓̒ ̟̒̌̆̅̔̉̆̚ ̖̘̓̆̎̏̌̏̄̉̆̒̋̉̆ ̗̜̐̑̏̆̒̒ȡ ̅̏̆̎̉̆ ɉχχϻɊȟ ̑́̂̏̓́ ̙̃̏̈̅̔̎̏̄̏ ̋̏̍̐̑̆̒̒̏Ȥ
̑́ ɉφϊϻɊȟ ̖̏̌́̇̅̆̎̉̆ ̍̏̌̏̋́ ɉυόϻɊ ̉ ̅̑Ȣ ˜̏̓̑̆̂̌̆̎̉̆ ̞̞̌̆̋̓̑̏̎̆̑̄̉̉ ̐̑̉ ̞̗̋̒̐̌̔́̓́̉̉ ̝̜̖̅̏̉̌̎ ̑̏̂̏Ȥ
̓̏̃ ̎́ ̘̍̏̌̏̎̏̊ ̆̑̍̆̕ ̠̒̏̒̓́̃̌̆̓ χω-ψτϻ ̏̓ ̖̏̂̉̚ ̜̖̄̏̅̏̃ ̞̗̜̖̋̒̐̌̔́̓́̉̏̎̎ ̈́̓̑́̓Ȣ ˝̜́̒̒̍̏̓̑̆̎ 
̜̈́̓̑́̓ ̞̠̎̆̑̄̏̐̏̓̑̆̂̌̆̎̉ ̝̜̅̏̉̌̎̍̉ ̑̏̂̏̓́̍̉ ,ÅÌÙ !ÓÔÒÏÎÁÕÔ ̉  Merlin ̕ ̜̉̑̍ FullWood ̃  ̈́̃̉̒̉̍̏̒̓̉ 
̏̓ ̖̉ ̗̋̏̎̉̄̔̑́̉̉̕Ȣ ˜̠̑̆̅̌́̄́̆̓̒ ̝̒̏̈̅́̓ ̝̍̏̅̆̌ ̠̅̌ ̠̋̏̏̑̅̉̎̉̑̏̃́̎̉ ̜̑́̂̏̓ ̝̜̖̏̓̅̆̌̎ ̑̏̂̏̓̉̈̉Ȥ
̜̖̑̏̃́̎̎ ̔̒̓̑̏̊̒̓̃ ̎́ ̆̑̍̆̕ ̉ ̠̔̐̑́̃̌̆̎̉ ̒̉̒̓̆̍̏̊ ̞̠̎̆̑̄̏̒̎́̂̇̆̎̉ ̎́ ̏̒̎̏̃̆ ̗̉̎̏̑̍́̉̉̕ȟ ̘̐̏̌̔̆̎Ȥ
̎̏̊ ̏̓ ̘̅́̓̉̋̏̃Ƞ ̎́̐̑̉̍̆̑ȟ ̍̏̇̎̏ ̝̈́̂̌̏̋̉̑̏̃́̓ ̑̏̂̏̓́ ̠̅̌ ̔̂̏̑̋̉ ̎́̃̏̈́ ̃ ̈̏̎̆ ̠̋̏̑̍̌̆̎̉ȟ ̋̏̄̅́ ̑̏Ȥ
̂̏-̘̓̋̏̑̍̏̑́̈̅́̓̉̋ ɉAMFɊ ̐̏̅́̆̓ ̜̎̏̃̊ ̋̏̑̍ȟ ̉̌̉ ̆̒̌̉ ̘̅́̓̉̋ ̜̐̏̋́̈̃́̆̓ȟ ̘̓̏ ̝̙̠̂̏̌́ ̘̝́̒̓ ̋̏̑̏̃ 
̖̠̎́̏̅̉̓̒ ̃ ̖̒̓̏̊̌́ȟ ̓̏ ̍̏̇̎̏ ̟̘̝̃̋̌̉̓ ̃ ̑́̂̏̓̔ ̑̏̂̏̓́ ̠̅̌ ̔̂̏̑̋̉ ̎́̃̏̈́ȟ ̓́̋ ̋́̋ ̃ ̞̓̏ ̠̃̑̆̍ 
̜̎́̃̏̈̎̆ ̖̜̐̑̏̏̅ ̎́̉̂̏̌̆̆ ̜̒̃̏̂̏̅̎Ȣ ˞̝̌̏̇̎̏̒̓ ̠̒̏̈̅́̎̉ ̓́̋̏̊ ̍̏̅̆̌̉ ̟̘̠̈́̋̌́̆̓̒ ̃ ̗̉̎̓̆̄̑́̉̉ ̑́̈Ȥ
̘̜̖̌̉̎ ̘̈̎́̆̎̉̊ ̘̅́̓̉̋̏̃ ̉ ̗̑̆̋̏̍̆̎̅́̉̊ ̐̏ ̠̟̐̑̉̎̓̉ ̙̑̆̆̎̉̊Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̘̠̇̉̃̏̓̎̏̃̏̅̆̒̋́ ̆̑̍́̕ȟ ̗̠̑̏̂̏̓̉̈́̉ȟ ̞̎̆̑̄̏̐̏̓̑̆̂̌̆̎̉̆ȟ ̝̜̅̏̉̌̎̊ ̑̏̂̏̓ȟ ̅̏̆̎̉̆ȟ 
̔̐ ̑́̃̌̆̎̉̆Ȣ 

 

ɺʚʝʜʝʥʠʝ. ʉʦʛʣʘʩʥʦ ɼʦʢʪʨʠʥʝ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʚ 

ʩʪʨʘʥʝ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 90% [1]. ʂʘʢ ʠʟ-

ʚʝʩʪʥʦ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦ-

ʢʘ ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨ-

ʛʠʠ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʩʠ-

ʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʥʘ 

ʬʝʨʤʝ. ɺʝʣʠʯʠʥʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʥʘ ʢʠʣʦʛʨʘʤʤ ʧʨʦʠʟʚʝʜʝʥ-

ʥʦʛʦ ʤʦʣʦʢʘ ʠʣʠ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ) ʧʦʪʨʝʙ-

ʣʝʥʠʷ ʵʥʝʨʛʠʠ ʥʘ ʤʦʣʦʯʥʳʭ ʬʝʨʤʘʭ ʙʫʜʫʪ 

ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʷʜʘ ʬʘʢʪʦ-

ʨʦʚ, ʚʢʣʶʯʘʷ ʪʘʢʠʝ, ʥʘʧʨʠʤʝʨ, ʢʘʢ: ʪʠʧ ʩʦ-

ʜʝʨʞʘʥʠʷ (ʧʘʩʪʙʠʱʥʳʡ, ʩʪʦʡʣʦʚʳʡ, ʧʨʠʚʷʟ-

ʥʳʡ, ʙʝʩʧʨʠʚʷʟʥʳʡ ʠ ʪ. ʜ.), ʪʠʧ ʜʦʠʣʴʥʦʡ ʩʠ-

ʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ, ʦʙʳʯʥʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʘʷ ʜʦʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʠʣʠ ʜʦʠʣʴʥʳʡ 

ʨʦʙʦʪ (AMS)), ʚʨʝʤʷ ʜʦʝʥʠʷ, ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʘ, ʠʤʝʶʱʘʷʩʷ ʨʷʜʦʤ ʩ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʤ 

ʢʦʤʧʣʝʢʩʦʤ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʪ. ʜ. 

[2]. ʇʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʤʦʣʦʢʘ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨ-

ʤʘʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʤʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʶ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʦ ʩ 

ʨʦʩʪʦʤ ʨʦʙʦʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʬʝʨʤʝ.  

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [3, 4], ʚ ʤʦʣʦʯ-

ʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʦʪ 56% ʜʦ 70% ʦʙʱʝʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʧʨʦʮʝʩʩ ʜʦʝʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʦ 

ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʜʦʝʥʠʷ ʦʩʥʦʚʥʳʤ ʧʦʪʨʝʙʠʪʝ-

ʣʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʚʘʢʫʫʤʥʳʡ 

ʥʘʩʦʩ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʳʝ ʨʘʩʭʦʜʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʥʘ 

ʬʝʨʤʝ. ʇʦ ʜʘʥʥʳʤ [4], ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʠʣʴʥʳʭ ʨʦʙʦʪʦʚ 

ʥʘ ʤʦʣʦʯʥʦʡ ʬʝʨʤʝ ʩʦʩʪʘʚʣʷʝʪ 35-40% ʦʪ 

ʦʙʱʠʭ ʛʦʜʦʚʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʵʥʝʨʛʦ-

ʧʦʪʨʝʙʣʝʥʠʷ ʟʘ ʩʯʝʪ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʝʛʦ ʵʥʝʨʛʦ-

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʷ ʚʦʟʦʙ-

ʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʪʠʧʦʨʘʟʤʝʨʘ ʠ ʧʣʘʥʠʨʦʚʢʠ ʞʠʚʦʪʥʦ-

ʚʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʦ-

ʣʦʢʘ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʥʘ ʤʦʣʦʯʥʦʡ ʬʝʨʤʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʪʨʝʙʫʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜ-

ʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʦʩ-

ʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ [5].  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʦʩʥʦʚ-

ʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩʠʩʪʝʤ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝ-

ʩʢʦʡ ʬʝʨʤʝ. ʋʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʘʤʠ ʢʦʨʤʣʝ-

ʥʠʷ, ʧʦʝʥʠʷ, ʜʦʝʥʠʷ, ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʜʨ. 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʠʛʥʘʣʦʚ 

ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʪʘʢʪʘ ʧʦʜʩʠʩʪʝʤ 

çɾè (ʞʠʚʦʪʥʦʝ) ʠ çʄè (ʤʘʰʠʥʘ) ʠ ʧʦ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʤ ʨʘʜʠʦʢʘʥʘʣʘʤ ʧʝʨʝʜʘʝʪʩʷ ʯʝ-

ʨʝʟ ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ (ɹʉ) ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ (ɸʈʄ) ʩʧʝʮʠʘʣʠʩʪʦʚ 

(ʟʦʦʪʝʭʥʠʢ, ʚʝʪʚʨʘʯ, ʩʝʣʝʢʮʠʦʥʝʨ ʠ ʜʨ.). 

 

 
ʈʠʩ. 1. ɹʣʦʢ-ʩʭʝʤʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʬʝʨʤʝ 

 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʩʦʜʝʨʞʘʥʠʷ ʤʦ-

ʣʦʯʥʦʛʦ ʩʢʦʪʘ ʨʘʩʪʝʪ ʚʣʠʷʥʠʝ çʤʘʰʠʥʥʦʛʦè 

ʬʘʢʪʦʨʘ (çʄè) ʚ ʩʠʩʪʝʤʝ çʏ-ʄ-ɾè. ʄʘʰʠʥʘ 

ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ çʟʘ-

ʙʠʨʘʝʪè ʚʩʝ ʙʦʣʴʰʝ ʬʫʥʢʮʠʡ ʯʝʣʦʚʝʢʘ-ʦʧʝ-

ʨʘʪʦʨʘ (ʏʆ), ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ; ʘ ʩ ʜʨʫʛʦʡ, 

ʢʦʥʪʨʦʣʠʨʫʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʞʠ-

ʚʦʪʥʦʛʦ ʩʚʦʠʤʠ ʜʘʪʯʠʢʘʤʠ ʠ ʩʝʥʩʦʨʘʤʠ, 

çʩʪʘʨʘʝʪʩʷè ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʧʦʜʩʠʩʪʝʤʫ 

çʞʠʚʦʪʥʦʝè (çɾè). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠ-

ʨʫʝʪʩʷ ʤʦʜʝʣʴ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʨʫʛʠʤʠ ʧʦʜ-

ʩʠʩʪʝʤʘʤʠ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʤʠ, ʢʘʢ ʜʦʝʥʠʝ, 

ʢʦʨʤʣʝʥʠʝ, ʫʙʦʨʢʘ ʥʘʚʦʟʘ ʠ ʜʨ. ʇʨʠ ʵʪʦʤ ʧʝ-

ʨʝʜʘʚʘʝʤʳʝ çʤʘʰʠʥʝè ʬʫʥʢʮʠʠ çʏʆè ʧʦ ʤʝ-

ʨʝ ʨʘʟʚʠʪʠʷ çʄè ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʦʩʣʝʜʥʝʛʦ, ʘʚʪʦʥʦʤʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ, ʜʦʩʪʠʛʘʷ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ ʧʨʠ ʨʦʙʦʪʠ-

ʟʠʨʦʚʘʥʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʞʠʚʦʪʥʳʭ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʠʧʦʚʘʷ ʧʣʘ-

ʥʠʨʦʚʢʘ ʩʝʤʝʡʥʦʡ ʤʦʣʦʯʥʦʡ ʬʝʨʤʳ ʥʘ 125 

ʛʦʣʦʚ, ʥʘ ʢʦʪʦʨʦʡ ʜʦʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦ-

ʤʦʱʴʶ ʜʚʫʭ ʜʦʠʣʴʥʳʭ ʨʦʙʦʪʦʚ (AMS), 

ʢʦʨʤʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥ-

ʥʳʤ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʦʤ (AMF), ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʥʘʚʦʟʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʦʙʦʪ, ʪʘʢʞʝ ʠʤʝʶʪʩʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʱʝʪʢʠ ʜʣʷ ʢʦʨʦʚ [6]. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʜʘʥʥʦʡ 

ʬʝʨʤʝ ʩʦʩʪʘʚʠʣ 500-700 ʢɺʪĀʯ/ʛʦʣ. ʚ ʛʦʜ. ʅʘ 

ʢʨʳʰʝ ʢʦʨʦʚʥʠʢʘ ʧʣʦʱʘʜʴʶ 1363 ʤ2 ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʬʦʪʦʵʣʝʤʝʥʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʣ-

ʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʙʠʦʛʘ-

ʟʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʩʥʘʙʞʘʝʪ ʤʦʣʦʯʥʳʡ ʢʦʨʦʚ-

ʥʠʢ ʵʥʝʨʛʠʝʡ ʦʢʦʣʦ 1500 ʢɺʪĀʯ ʥʘ ʢʦʨʦʚʫ. 

ʂʦʤʙʠʥʘʮʠʷ ʙʠʦʛʘʟʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʬʦʪʦ-

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʦʢʦʣʦ 3100 ʢɺʪĀʯ ʥʘ ʢʦʨʦʚʫ ʚ ʛʦʜ [7]. ʇʨʝʜ-

ʣʘʛʘʝʪʩʷ ʩʦʟʜʘʪʴ ʤʦʜʝʣʴ ʜʣʷ ʢʦʦʨʜʠʥʠʨʦʚʘ-

ʥʠʷ ʨʘʙʦʪʳ ʦʪʜʝʣʴʥʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʥʘ ʬʝʨʤʝ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦʪ ʜʘʪʯʠʢʦʚ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʟʘ-

ʙʣʦʢʠʨʦʚʘʪʴ ʨʦʙʦʪʘ ʜʣʷ ʫʙʦʨʢʠ ʥʘʚʦʟʘ ʚ ʟʦʥʝ 

ʢʦʨʤʣʝʥʠʷ, ʢʦʛʜʘ ʨʦʙʦʪ-ʢʦʨʤʦʨʘʟʜʘʪʯʠʢ ʧʦ-

ʜʘʝʪ ʥʦʚʳʡ ʢʦʨʤ, ʠʣʠ ʝʩʣʠ ʜʘʪʯʠʢ ʧʦʢʘʟʳʚʘ-

ʝʪ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʨʦʚ ʥʘʭʦʜʠʪʩʷ ʚ 

ʩʪʦʡʣʘʭ, ʪʦ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʚ ʨʘʙʦʪʫ ʨʦʙʦʪʘ 

ʜʣʷ ʫʙʦʨʢʠ ʥʘʚʦʟʘ, ʪ. ʢ. ʚ ʵʪʦ ʚʨʝʤʷ ʥʘʚʦʟʥʳʝ 

ʧʨʦʭʦʜʳ ʥʘʠʙʦʣʝʝ ʩʚʦʙʦʜʥʳ. ʉʣʦʞʥʦʩʪʴ ʩʦ-

ʟʜʘʥʠʷ ʪʘʢʦʡ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʥʪʝʛʨʘ-

ʮʠʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʜʘʪʯʠʢʦʚ ʠ ʨʝʢʦ-

ʤʝʥʜʘʮʠʡ ʧʦ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ. 
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ʈʠʩ. 2. ʊʠʧʦʚʘʷ ʧʣʘʥʠʨʦʚʢʘ ʢʦʨʦʚʥʠʢʘ ʥʘ 125 ʛʦʣ. ʩ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʜʦʝʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ [6] 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʪʘʙʣʠʮʝ 1 

ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʠ ʜʦʠʣʴʥʳʤʠ ʨʦʙʦʪʘʤʠ ʬʠʨʤʳ Lely. ʈʘʩ-

ʩʯʠʪʳʚʘʣʦʩʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʜʦʠʣʴʥʳʤ 

ʘʧʧʘʨʘʪʦʤ ʠ ʚʦʟʜʫʰʥʳʤ ʢʦʤʧʨʝʩʩʦʨʦʤ. ʂʘʢ 

ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʨʘʟʥʠʮʘ ʚ ʵʥʝʨʛʦʧʦʪʨʝʙ-

ʣʝʥʠʠ ʤʝʞʜʫ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʠʩʪʝʤʦʡ (ʙʦ-

ʣʝʝ, ʯʝʤ ʚ 2 ʨʘʟʘ) ʚʳʟʚʘʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʨʝʩʩʦʨʘ ʜʣʷ ʦʪʢʨʳʚʘʥʠʷ-

ʟʘʢʨʳʚʘʥʠʷ ʚʦʨʦʪ ï ʠʟ-ʟʘ ʨʦʪʘʮʠʦʥʥʦʛʦ ʚʠʥ-

ʪʦʚʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ A3 

Next, ʢʦʪʦʨʳʡ ʙʳʣ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ 

ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʠ-

ʨʘʣʴʥʳʤ ʢʦʤʧʨʝʩʩʦʨʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ A4. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʪʨʘʪʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ 

ʜʦʝʥʠʠ ʥʘ ʜʦʠʣʴʥʦʤ ʨʦʙʦʪʝ A3 Next ʩʦʩʪʘ-

ʚʠʣʠ ʦʢʦʣʦ 20,0 ʢɺʪĀʯ ʚ ʜʝʥʴ, ʪʦʛʜʘ ʢʘʢ ʜʦ-

ʠʣʴʥʳʡ ʨʦʙʦʪ ɸ4 ʧʦʪʨʝʙʣʷʣ 28,8 ʢɺʪĀʯ. ʈʘʟ-

ʥʠʮʘ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʜʦ-

ʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ, ʚ ʦʩʥʦʚʥʦʤ, ʩʚʷʟʘʥʘ ʩ ʤʘ-

ʥʠʧʫʣʷʪʦʨʦʤ ʨʦʙʦʪʘ ʠ ʚʘʢʫʫʤʥʳʤ ʥʘʩʦʩʦʤ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʚʣʠʷʥʠʷ ʧʨʠʚʦʜʦʚ ʥʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʜʦʠʣʴʥʳʭ ʨʦʙʦʪʦʚ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɼʦʠʣʴʥʳʡ ʨʦʙʦʪ MĮerlin ʧʦʪʨʝʙʣʷʝʪ ʙʦʣʴʰʝ 

ʵʥʝʨʛʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Merlin 4. ʂʘʢ ʧʨʝʜ-

ʧʦʣʘʛʘʶʪ Hºhendinger M. ʠ ʩʦʘʚʪʦʨʳ [8], ʵʪʦ 

ʩʣʝʜʩʪʚʠʝ ʧʝʨʝʭʦʜʘ ʩ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʧʨʠ-

ʚʦʜʦʚ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʝ. 

 
ʊʘʙʣʠʮʘ 1. ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʜʦʠʣʴʥʳʤʠ ʨʦʙʦʪʘʤʠ ʥʘ ʯʝʪʳʨʝʭ ʩʝʤʝʡʥʳʭ ʬʝʨʤʘʭ* [4] 
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1 ʆʜʠʥʘʨʥʳʡ ʙʦʢʩ 

Lely Astronaut A3 Next 

61 1 19,97 40,35 60,32 0,99 0,33 2,44 

2 ʆʜʠʥʘʨʥʳʡ ʙʦʢʩ 

Lely Astronaut A4 

68 1 28,82 16,61 45,43 0,67 0,24 2,07 

3 ɼʚʦʡʥʦʡ ʙʦʢʩ 

Lely Astronaut ɸ4 

117 2 36,711 32.11 68,821 0,591 0,211 1,801 

4 ɼʚʦʡʥʦʡ ʙʦʢʩ 

Lely Astronaut ɸ4 

117 2 51,52 29,82 81,34 0,70 0,27 2,25 

*ʨʘʙʦʯʠʡ ʚʘʢʫʫʤ 43 ʢʇʘ, ʯʘʩʪʦʪʘ ʧʫʣʴʩʘʮʠʡ 65:35 
1ʩʠʩʪʝʤʘ ʦʯʠʩʪʢʠ ʧʘʨʦʤ Pure ʦʪʢʣʶʯʝʥʘ 
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ʊʘʙʣʠʮʘ 2. ʉʨʘʚʥʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ 

ʜʦʠʣʴʥʳʤʠ ʨʦʙʦʪʘʤʠ Merlin 4 ʠ MĮerlin ʬʠʨʤʳ 

FullWood [8] 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʄʝʨʣʠʥ 4 ʄĮʝʨʣʠʥ 
ʧʦʛʦʣʦʚʴʝ 56 ʛʦʣ. 

ʥʘʜʦʡ 1577,9 

ʢʛ/ʜʝʥʴ 

ʧʦʛʦʣʦʚʴʝ 66 ʛʦʣ. 

ʥʘʜʦʡ 1872,2 

ʢʛ/ʜʝʥʴ 
ʢɺʪĀʯ/ʜʝʥʴ ɺʪĀʯ/ʢʛ ʢɺʪĀʯ/ʜʝʥʴ ɺʪĀʯ/ʢʛ 

ʆʙʱʝʝ ʧʦʪʨʝʙ-

ʣʝʥʠʝ ʘʢʪʠʚʥʦʡ 

ʵʥʝʨʛʠʠ ʚ ʜʝʥʴ 
38,33 24,3 35,83 19,2 

ɼʦʠʣʴʥʳʡ ʨʦ-

ʙʦʪ 
2,33 1,5 5,53 3,0 

ɺʘʢʫʫʤʥʳʡ 

ʥʘʩʦʩ  
9,17 5,8 7,43 4,0 

ɺʦʟʜʫʰʥʳʡ 

ʢʦʤʧʨʝʩʩʦʨ 
10,75 6,8 6,75 3,6 

ʉʠʩʪʝʤʘ ʦʯʠʩʪ-

ʢʠ 
16,08 10,2 16,12 8,6 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʥʴʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʞʘ-

ʪʦʤ ʚʦʟʜʫʭʝ ʜʣʷ ʤʝʥʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʥʝʚ-

ʤʘʪʠʯʝʩʢʠʭ ʧʨʠʚʦʜʦʚ ʚʳʟʚʘʣʘ ʩʥʠʞʝʥʠʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ. 

ɺ ʩʪʘʪʴʝ Calcante A. [4]  ʠ ʩʦʘʚʪʦʨʦʚ ʧʨʝʜʩ-

ʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʚʦʜʫ ʨʘʟʥʠʮʳ 

ʤʝʞʜʫ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʦʠʣʴʥʦʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʯʠʥʳ ʦʥʠ ʧʨʝʜʧʦʣʦ-

ʞʠʣʠ ʟʘʤʝʥʫ ʧʨʝʞʥʝʡ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʨʫʢʠ 

ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʥʘ ʵʣʝʢʪ-

ʨʠʯʝʩʢʠʡ ʧʨʠʚʦʜ. Shortall J. ʠ ʜʨ. [9] ʧʨʠ-

ʚʦʜʷʪ ʜʘʥʥʳʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʚʦʟʜʫʰʥʳʤ ʢʦʤʧʨʝʩʩʦʨʦʤ ʜʦʠʣʴʥʦʛʦ ʨʦʙʦʪʘ 

ʥʘ ʫʨʦʚʥʝ 16,5 ɺʪĀʯ/ʢʛ ʠ 26% ʦʪ ʦʙʱʝʛʦ ʧʦ-

ʪʨʝʙʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʜʠʘʧʘʟʦʥ ʜʦʧʫʩʪʠʤʳʭ 

ʧʨʝʜʝʣʦʚ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʩʦʩʪʘʚʠʣ 13-23 

ɺʪĀʯ/ʢʛ ʤʦʣʦʢʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʢʫʱʠʤʠ 

ʜʘʥʥʳʤʠ ʩʨʝʜʥʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ, ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ, ʩʦʩʪʘʚʣʷʝʪ 

17,5 ɺʪĀʯ/ʣ ʤʦʣʦʢʘ (Merlin 4) ʠ 15,6 ɺʪĀʯ/ʣ 

ʤʦʣʦʢʘ (MĮerlin) [8]. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, Shortall et al. [9] 

ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʦʧʦ-

ʪʨʝʙʣʝʥʠʷ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʜʦʝʥʠʷ: 33% ʦʪ 

ʦʙʱʝʡ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ  20,7 

ɺʪĀʯ/ʢʛ ʤʦʣʦʢʘ (ʜʠʘʧʘʟʦʥ ï 14-26 ɺʪĀʯ /ʢʛ 

ʤʦʣʦʢʘ); ʧʨʦʮʝʩʩ ʜʦʝʥʠʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶ-

ʱʠʝ ʦʧʝʨʘʮʠʠ: ʤʦʣʦʢʦʦʪʚʝʜʝʥʠʝ, ʨʘʙʦʪʘ ʚʘ-

ʢʫʫʤʥʦʛʦ ʥʘʩʦʩʘ ʠ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʦʠʣʴʥʳʤ ʨʦʙʦʪʦʤ, 

ʥʘʛʨʝʚ ʚʦʜʳ ʚ AMS. ɺ ʦʙʝʠʭ ʩʠʩʪʝʤʘʭ Merlin 

AMS ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʩʞʘ-

ʪʦʛʦ ʚʦʟʜʫʭʘ ʙʳʣʘ ʥʠʞʝ ʧʨʠ 6,8 ɺʪĀʯ/ʢʛ ʤʦ-

ʣʦʢʘ (Merlin 4) ʠ 3,6 ɺʪĀʯ/ʢʛ ʤʦʣʦʢʘ (MĮerlin). 

ʈʘʟʣʠʯʠʷ ʚ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʧʠʨʘʣʴ-

ʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʚ ʩʠʩʪʝʤʝ Merlin 4 ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʦʨʰʥʝʚʦʛʦ 

ʢʦʤʧʨʝʩʩʦʨʘ ʚ ʩʠʩʪʝʤʝ MĮerlin ʥʝ ʫʯʠʪʳʚʘ-

ʣʠʩʴ.  

ʂʘʢ ʩʯʠʪʘʝʪ Hºhendinger M. [8], ʧʦʨʰʥʝ-

ʚʳʝ ʢʦʤʧʨʝʩʩʦʨʳ ʙʦʣʴʰʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʙʦʣʝʝ 

ʥʠʟʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʉʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʧʦʨʰʥʝʚʦʡ ʢʦʤʧʨʝʩʩʦʨ ʙʦʣʴʰʝ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʫʤʝʥʴʰʝʥʥʦʛʦ ʯʠʩʣʘ ʦʙʩʣʫ-

ʞʠʚʘʝʤʦʛʦ ʧʦʛʦʣʦʚʴʷ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʚ ʩʞʘʪʦʤ ʚʦʟʜʫʭʝ ʚ ʩʠʩʪʝʤʝ MĮer-

lin. ʇʦʩʢʦʣʴʢʫ ʵʣʝʢʪʨʦʧʨʠʚʦʜʳ ʠʤʝʶʪ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ ʚ ʨʝʛʫʣʠʨʫʝʤʦʩʪʠ ʠ ʧʝʨʝʜʘʯʝ 

ʵʥʝʨʛʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʥʝʚʤʦ- ʠʣʠ ʛʠʜʨʦ-

ʧʨʠʚʦʜʘʤʠ [10], ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʳʠʛ-

ʨʳʰ ʚ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʥʘʚʝʩʥʳʭ ʨʳʯʘʛʦʚ. 

ʆʭʣʘʞʜʝʥʠʝ ʤʦʣʦʢʘ ʙʳʣʦ ʪʨʝʪʴʠʤ ʧʦ ʚʝʣʠ-

ʯʠʥʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʦʮʝʩ-

ʩʦʤ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʣʦʩʴ 18% ʦʪ 

ʦʙʱʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʪʨʝʙ-

ʣʝʥʠʶ 11,3 ɺʪĀʯ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʢʘʞʜʳʡ 

ʣʠʪʨ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʤʦʣʦʢʘ (ʜʠʘʧʘʟʦʥ  6,4-

21,6 ɺʪĀʯ/ʢʛ) [9]. 

ɺʳʚʦʜʳ. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢʘʢ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʳʤʠ, ʪʘʢ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝ-

ʤʘʤʠ ʦʩʪʘʪʁʩʷ ʧʨʦʮʝʩʩ ʜʦʝʥʠʷ ʠ ʨʘʙʦʪʘ ʚʘ-

ʢʫʫʤʥʳʭ ʥʘʩʦʩʦʚ. ʊʝʥʜʝʥʮʠʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʪʦ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨ-

ʤʘʭ, ʩʚʷʟʘʥʥʦʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʜʦʝʢ ʜʦʠʣʴʥʳʤ ʨʦʙʦʪʦʤ, ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ ʥʘ ʣʠʪʨ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʤʦʣʦʢʘ 

ʩʥʠʞʘʝʪʩʷ. ʂʘʢ ʫʪʚʝʨʞʜʘʶʪ Calcante A. ʠ ʩʦ-

ʘʚʪ., ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʦʩʥʦʚ-

ʥʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʫʧʨʘʚʣʝʥʠʝʤ ʬʝʨʤʦʡ (ʪ. ʝ. 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʯʠʩʪʢʘ ʜʦʠʣʴʥʳʭ ʩʪʘʢʘʥʦʚ ʧʘ-

ʨʦʤ ʠʣʠ ʥʝʪ, ʚʳʙʦʨ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʧʦʜʭʦ-

ʜʷʱʝʛʦ ʧʦ ʨʘʟʤʝʨʫ ʚʦʟʜʫʰʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ 

ʜʣʷ ʦʪʢʨʳʪʠʷ/ʟʘʢʨʳʪʠʷ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ 

ʚʦʨʦʪ, ʧʝʨʝʤʝʱʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ ʢ ʚʳʤʝ-

ʥʠ), ʘ ʥʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʘʤʦʛʦ ʜʦʠʣʴʥʦ-

ʛʦ ʨʦʙʦʪʘ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ, 

ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʢʦʦʨ-
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ʜʠʥʘʮʠʠ ʨʘʙʦʪʳ ʦʪʜʝʣʴʥʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥ-

ʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʬʝʨʤʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝ-

ʤʦʡ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʜʘʪʯʠʢʦʚ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʠ ʟʦʦʚʝʪʝʨʠʥʘʨʥʳʭ ʪʨʝ-

ʙʦʚʘʥʠʡ ʢ ʩʦʜʝʨʞʘʥʠʶ ʞʠʚʦʪʥʳʭ ʥʘ ʤʦʣʦʯ-

ʥʦʡ ʬʝʨʤʝ.  
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ENERGY MANAGEMENT FACTORS ON DAIRY FARMS 

R.A. Mamedova, candidate of technical sciences 
Federal research agroengineering center VIM 
Abstract.  7ÉÔÈ ÔÈÅ ÍÉÌË ÐÒÏÄÕÃÔÉÏÎ ÔÅÃÈÎÏÌÏÇÉÃÁÌ ÐÒÏÃÅÓÓÅÓȭ ÒÏÂÏÔÉÚÁÔÉÏÎ ÇÒÏ×ÔÈ ÏÎ Á ÌÉÖÅÓÔÏÃË ÆÁÒÍȟ ÁÓ Á ÒÅÓÕÌÔȟ 
energy costs are increasing. A typical cowshed plan for 125 heads with a robotic milking and feeding systems at 
500-700 kWh /head electricity consumption per year is presented, with solar photovoltaic elements located on cow-
ÓÈÅÄ ÒÏÏÆȭÓ ÓÕÒÆÁÃÅ ÁÎÄ Á ÂÉÏÇÁÓ ÉÎÓÔÁÌÌÁÔÉÏÎ ÐÒÏÄÕÃÉÎÇ ÁÂÏÕÔ χυττ Ë7È ÐÅÒ ÃÏ× ÐÅÒ ÉÎ ÙÅÁÒ ÆÏÒ ÅÎÅÒÇÙ ÃÏÓÔÓȭ ÓÁÖÉÎÇ 
are used. The main electricity consumption sources during robotization are the following technological processes: 
milking (33%), air compressor operating (26%), milk cooling (18%), etc. Electricity consumption during milking 
ÒÏÂÏÔÓȭ ÏÐÅÒÁÔÉÏÎ ÏÎ Á ÄÁÉÒÙ ÆÁÒÍ ÉÓ χω-40% of the total annual operating costs. The energy consumption costs by 
,ÅÌÙ !ÓÔÒÏÎÁÕÔ ÁÎÄ -ÅÒÌÉÎ ÏÆ &ÕÌÌ7ÏÏÄȭÓ ÆÉÒÍ ÍÉÌËÉÎÇ ÒÏÂÏÔÓ ÉÎ ÄÅÐÅÎÄÉÎÇ ÏÎ ÔÈÅÉÒ ÃÏÎÆÉÇÕÒÁÔÉÏÎ ÁÒÅ ÃÏÎÓÉÄÅÒÅÄȢ )Ô 
is proposed a model for farm individual robotic devices operation coordinating and power supply controlling system 
to create based on information received from sensors; for example, it is possible manure cleaning robot in the feed-
ing area to block when the robot-feeder (AMF) new feed delivering, or if the sensor shows that most of the cows are 
in their pen-stalls then it is possible a manure cleaning robot on including, since at this time the manure passages 
ÁÒÅ ÔÈÅ ÍÏÓÔ ÆÒÅÅȢ 3ÕÃÈ ÍÏÄÅÌ ÃÒÅÁÔÉÎÇ ÃÏÍÐÌÅØÉÔÙ ÌÉÅÓ ÉÎ ÔÈÅ ÖÁÒÉÏÕÓ ÓÅÎÓÏÒÓȭ ÖÁÌÕÅÓ ÉÎÔÅÇÒÁÔÉÏÎ ÁÎÄ ÄÅÃÉÓÉÏÎ-ma-
king recommendations. 
Keywords:  livestock farm, robotization, energy consumption, milking robot, milking, management. 
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ˍ̗̠̎̎̏̓́̉Ȣ ˝̗̝́̉̏̎́̌̎̏̆ ̝̉̒̐̏̌̈̏̃́̎̉̆ ̐́̒̓̂̉̚ ̃̏ ̖̃̒̆ ̖̈̏̎́ ˟̔̑̋̍̆̎̉̒̓́̎́ ̠̐̏̈̃̏̌̆̓ ̘̝̐̏̌̔̉̓ ̅̆Ȥ
̙̜̆̃̆ ̜̐̑̏̅̔̋̓ ̇̉̃̏̓̎̏̃̏̅̒̓̃́ ̉ ̖̝̒̏̑́̎̉̓ ̟̟̅̏̌̄̏̌̆̓̎ ̝̐̑̏̅̔̋̓̉̃̎̏̒̓ ̜̜̖̐̔̒̓̎̎ ̐́̒̓̂̉̚Ȣ ˜̏ 
̟̍̎̆̎̉ ́̃̓̏̑́ȟ ̎́ ̒̏̅̆̑̇́̎̉̆ ̗̏̃̆ ̉ ̖̉ ̝̐̑̏̅̔̋̓̉̃̎̏̒̓ ̃ ̜̐̔̒̓̎̎̏̊ ̈̏̎̆ ̝̙̎́̉̂̏̌̆̆ ̠̃̌̉̎̉̆ ̜̏̋́̈Ȥ
̟̃́̓ ̋̏̑̍́Ȣ ˏ ̠̒̃̈̉ ̒ ̞̓̉̍ ̜̑́̒̒̍̏̓̑̆̎ ̜̒̐̏̒̏̂ ̈́̄̏̓̏̃̋̉ ̜̖̄̑̔̂ ̋̏̑̍̏̃ ̎́ ̖̐́̒̓̂̉́̚ȟ ̄̅̆ ̞̓̏ ̃̏̈Ȥ
̍̏̇̎̏ȟ ̒̏̈̅́̎̉̆ ̖̜̖̒̓̑́̏̃ ̈́̐́̒̏̃ ̋̏̑̍̏̃ ̒ ̙̜̖̏̑̏́̆̍ ̝̈̆̍̆̌Ȣ ˑ̝̜̏̐̏̌̎̉̓̆̌̎̍ ̑̆̈̆̑̃̏̍ ̘̙̠̔̌̔̆̎̉ 
̘̠̋̏̑̍̏̏̂̆̒̐̆̆̎̉ ̗̏̃̆ ̠̠̟̠̃̌̓̒ ̐̏̊̍ ́̑̆̋̉ ˗́̑́̋̔̍ȟ ̂̆̑̆̄́ ˟̔̑̋̍̆̎̒̋̏̄̏ ̏̈̆̑́ Ⱥˍ̜̌̓̎ ̜́̒̑Ȼȟ ́ ̓́̋̇̆ 
̜̖̅̑̆̎́̇̎ ̋̏̌̌̆̋̓̏̑̏̃ȟ ̠̖̐̏̅̃̏̅̉̚ ̃̏̅̔ ̃ ̏̈̆̑̏Ȣ ˠ̘̜̆̎̆ ̈̏̏̃̆̓̆̑̉̎́̑̎̏̄̏ ˚˕˕ ̃̆̅̔̓ ̜̑́̂̏̓ ̐̏ ̏̐̑̆Ȥ
̟̅̆̌̆̎̉ ̘̋̏̌̉̆̒̓̃́ ̉ ̛̏̂̆̍́ ̞̖̓̉ ̋̏̑̍̏̃Ȣ ˑ̠̌ ̠̃̏̅̏̐̏ ̗̏̃̆ ̖̎̆̏̂̏̅̉̍̏ ̝̝̉̒̐̏̌̈̏̃́̓ ̃̏̅̔ ̗̋̏̌̏̅̆̃ȟ 
˟̔̑̋̍̆̎̒̋̏̄̏ ̏̈̆̑́ȟ ̘̃̓̏̑̉̎̏̄̏ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̜̖̒̏̌̆̎ ̃̏̅Ȣ ˏ ̞̓̏̍ ̎́̐̑́̃̌̆̎̉̉ ̖̎̆̏̂̏̅̉̍̏ ̝̐̑̏̅̏̌̇́̓ 
̘̎́̔̎̏-̘̐̑́̋̓̉̆̒̋̉̆ ̠̉̒̒̌̆̅̏̃́̎̉ ̐̏ ̖̘̓̆̎̉̆̒̋̏̍̔ ̟̏̒̎́̆̎̉̚ ̠̃̏̅̏̒̎́̂̇̆̎̉ ̐́̒̓̂̉̚Ȣ ˑ̏ ̠̙̒̆̄̏̅̎̎̆Ȥ
̄̏ ̠̅̎ ̜̃̏̐̑̏̒ ̖̗̍̆́̎̉̈́̉̉ ̋̔̐̋̉ ̉ ̒́̎̉̓́̑̎̏̊ ̏̂̑́̂̏̓̋̉ ̉ ̒̓̑̉̇̋̉ ̗̏̃̆ ̟̠̏̒̓́̓̒ ̎̆ ̝̟̐̏̌̎̏̒̓ ̑̆Ȥ
̙̜̆̎̎̍̉Ȣ ˞ ̖̐̆̑̆̏̅̏̍ ̠̒̏̅̆̑̇́̎̉ ̗̏̃̆ ̐̏ υ-χ ̜̏̓́̑ ̔ ̘́̂́̎̏̃ ̎́̉̂̏̌̆̆ ̜̐̑̉̆̍̌̆̍̍̉ ̂̔̅̔̓ ̐̆̑̆̅̃̉̇Ȥ
̜̎̆ ̜́̄̑̆̄́̓ ̠̅̌ ̜̠̃̐̏̌̎̆̎̉ ̜̙̠̜̖̃̆̔̐̏̍̎̔̓ ̖̘̖̓̆̎̏̌̏̄̉̆̒̋̉ ̗̐̑̏̆̒̒̏̃Ȣ ˜̜̑̆̅̌́̄́̆̍̊ ̐̆̑̆̅̃̉̇̎̏̊ 
̝̜̒̓̑̉̄́̌̎̊ ́̄̑̆̄́̓ ̃ ̋́̋̏̊-̓̏ ̒̓̆̐̆̎̉ ̙̑̆̉̓ ̞̓̏̓ ̃ ̏̐̑̏̒Ȣ ˏ ̐̆̑̉̏̅ ̒̓̑̉̇̋̉ ́̄̑̆̄́̓ ̜̂̌ ̜̉̒̐̓́̎ ̃ 
̖̠̖̏̈̊̒̓̃́ ˡ́̑́̂̒̋̏̄̏ ̑́̊̏̎́ ̉ ̑́̊̏̎́ ˍ̋ ̂̔̄̅́̊, ̒̑̏̋ ̏̋̔̐́̆̍̏̒̓̉ ̆̄̏ ̒̏̒̓́̃̉̌ υȟό-φȟτ ̄̏̅́ȟ ̐̑̏̉̈̃̏Ȥ
̝̝̅̉̓̆̌̎̏̒̓ ̓̑̔̅́ ̜̝̐̏̃̒̉̌́̒ ̎́ φτ-25%. 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̜̅̑̆̎́̇̎̆ ̜̋̏̌̌̆̋̓̏̑ȟ ̝̜̅̏̐̏̌̎̉̓̆̌̎̆ ̜̑̆̈̆̑̃ȟ ̘̃̓̏̑̉̎̏̆ ̝̉̒̐̏̌̈̏̃́̎̉̆ ̜̖̒̏̌̆̎ 
̃̏̅ȟ ̖̘̓̆̎̉̆̒̋̏̆ ̏̒̎́̆̎̉̆̚ȟ ̜̐̆̑̆̅̃̉̇̎̆ ̜́̄̑̆̄́̓ȟ ̐̆̑̆̅̃̉̇̎̏̊ ̝̜̒̓̑̉̄́̌̎̊ ́̄̑̆̄́̓Ȣ 

 

ɺʚʝʜʝʥʠʝ. ʊʫʨʢʤʝʥʠʩʪʘʥ ʩʪʦʠʪ ʥʘ ʧʦʨʦʛʝ 

ʙʦʣʴʰʠʭ ʧʝʨʝʤʝʥ. ʅʦ ʛʣʘʚʥʘʷ ʮʝʣʴ ï ʩʦʟʜʘ-

ʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʩʧʦʩʦʙʥʦʡ ʦʙʝ-

ʩʧʝʯʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʛʨʘʞʜʘʥ, ʜʦʩʪʦʡʥʦ ʠʥ-

ʪʝʛʨʠʨʦʚʘʪʴʩʷ ʚ ʤʠʨʦʚʳʝ ʨʳʥʢʠ. ɺ ʯʠʩʣʝ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʦʪʨʘʩʣʝʡ, ʢʘʢ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʇʨʝʟʠʜʝʥʪ ʩʪʨʘʥʳ ɻ. ɹʝʨʜʳʤʫʭʘʤʝʜʦʚ, ʦʩʦ-

ʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤ-

ʧʣʝʢʩ. ɼʣʷ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʝʩʪʴ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ, ʚ ʪ. ʯ. ʦʛʨʦʤʥʳʝ ʝʩʪʝ-

ʩʪʚʝʥʥʳʝ ʧʘʩʪʙʠʱʘ, ʟʘʥʠʤʘʶʱʠʝ ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʘʩʪʙʠʱ ʂʘʨʘʢʫʤʦʚ ʚʳʩʦʢʘ ʠ ʧʨʠ ʛʨʘʤʦʪʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʟʜʘʝʪ ʥʘʜʝʞʥʫʶ ʦʩʥʦʚʫ ʜʣʷ 

ʦʪʛʦʥʥʦʛʦ ʦʚʮʝʚʦʜʩʪʚʘ [1]. 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʩʪʝʧʝʥʥʦ 

ʚʥʝʜʨʷʝʪʩʷ ʚ ʧʫʩʪʳʥʥʦ-ʧʘʩʪʙʠʱʥʦʝ ʦʚʮʝʚʦʜ-

ʩʪʚʦ; ʧʨʘʚʜʘ, ʥʝ ʪʘʢʠʤʠ ʪʝʤʧʘʤʠ, ʢʘʢ ʭʦʪʝ-

ʣʦʩʴ. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩ 

ʪʨʫʜʥʦʩʪʷʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʯʝʣʦ-

ʚʝʢ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʚʳʧʫʩʢʘ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʫʩʣʦʚʠʡ ʧʫʩʪʳʥʠ [2]. 

ɺʩʝ, ʯʪʦ ʜʦʙʳʚʘʝʪʩʷ ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʧʫ-

ʩʪʳʥʝ, ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʨʘʙʦ-

ʯʫʶ ʩʠʣʫ, ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʝʝ ʚʦʜʦʡ ʠ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʠʝʤ, ʥʘ ʪʨʘʥʩʧʦʨʪ ʜʣʷ ʧʨʠʚʦʟʘ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ ʠ ʪ. ʜ. ʊʨʫʜʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ 

ʙʳʩʪʨʦʛʦ ʠʟʥʦʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʜʯʘʩ ʪʷ-

ʞʝʣʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʚʦʜʥʳʭ ʫʩʣʦʚʠʡ, 

ʚʳʟʳʚʘʶʱʠʭ ʧʦʚʳʰʝʥʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʦʧʣʘ-

ʪʫ ʪʨʫʜʘ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʚ ʧʫʩʪʳʥʝ ʥʘʠ-

ʙʦʣʝʝ ʤʝʭʘʥʠʟʠʨʦʚʘʥʳ ʧʨʦʤʳʩʣʳ, ʦʪʣʠʯʘʶ-

ʱʠʝʩʷ ʙʦʛʘʪʩʪʚʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʮʝʥʥʦ-

ʩʪʴʶ ʠ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʩʪʴʶ ʩʳʨʴʷ (ʥʝʬʪʷ-

ʥʘʷ, ʛʘʟʦʚʘʷ ʠ ʜʨ.). ʆʪʛʦʥʥʦʝ ʞʠʚʦʪʥʦʚʦʜ-

ʩʪʚʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʠʭ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴʶ ʠʟ-

ʟʘ ʥʠʟʢʠʭ ʪʨʫʜʦʚʳʭ ʠ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʪʝʤ ʥʝ ʤʝʥʝʝ ʧʦʣʫʯʘʪʴ ʜʝʰʝ-

ʚʫʶ ʧʨʦʜʫʢʮʠʶ. ʄʥʦʛʠʝ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʝ 

ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʦ-

ʙʝʥʥʦ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʞʠʣʳʭ ʠ ʩʣʫʞʝʙʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱ, ʩʪʨʠʞʢʘ 

ʦʚʝʮ ʠ ʨʷʜ ʜʨʫʛʠʭ ʨʘʙʦʪ, ʦʩʪʘʶʪʩʷ ʧʦʢʘ ʚʥʝ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʠ ʥʝ-

ʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʚʦʧʨʦʩʦʚ ʚʳʧʦʣʥʠʤʦ ʧʨʠ 



ɽʞʝʢʚʘʨʪʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ 

 

28                                                        ʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ˉ 1(45)-2022 

 

ʥʝʧʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʡ. ʊʦʛʜʘ ʧʨʝʜʩʪʘʚʠʪʩʷ ʚʦʟ-

ʤʦʞʥʳʤ ʚʳʜʝʣʠʪʴ ʪʠʧʳ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠ 

ʨʘʡʦʥʳ ʠʥʪʝʥʩʠʚʥʦʛʦ, ʧʦʣʫʠʥʪʝʥʩʠʚʥʦʛʦ ʚʝ-

ʜʝʥʠʷ ʦʪʛʦʥʥʦ-ʧʘʩʪʙʠʱʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʢʘ-

ʞʝʪʩʷ ʪʘʢʞʝ ʚʦʟʤʦʞʥʳʤ ʦʧʨʝʜʝʣʠʪʴ ʫʩʣʦ-

ʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜ ʥʘ ʙʦ-

ʣʝʝ ʚʳʩʦʢʦʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʚʝʜʝʥʠʷ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ (ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʜʘʡʭʘʥʩʢʠʝ 

ʦʚʮʝʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ), ʘ ʛʜʝ ʵʪʦ ʚʦʟʤʦʞ-

ʥʦ ï ʯʘʩʪʥʳʝ ʯʘʙʘʥʩʢʠʝ ʭʦʟʷʡʩʪʚʘ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʦʙʦʙʱʝʥʥʳʝ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʚʦ-

ʜʦʩʥʘʙʞʝʥʠʷ, ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʝʟʦʙʨʘ-

ʙʦʪʢʠ ʦʚʝʮ ʠ ʠʭ ʩʪʨʠʞʢʠ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ 

ʠʭ ʩʦʜʝʨʞʘʥʠʷ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʤʥʦʛʦʣʝʪʥʝʡ ʨʘʙʦʪʳ ʘʚʪʦʨʘ ʩʦʚʤʝʩʪʥʦ ʩʦ 

ʩʪʫʜʝʥʪʘʤʠ, ʘʩʧʠʨʘʥʪʘʤʠ, ʩʦʠʩʢʘʪʝʣʷʤʠ ʢʘ-

ʬʝʜʨʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ [3, 4]. 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ 

ʊʫʨʢʤʝʥʠʩʪʘʥʝ ʧʨʦʠʟʦʰʣʠ ʙʦʣʴʰʠʝ ʠʟʤʝʥʝ-

ʥʠʷ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ. ʆʚʮʳ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʦʪʛʦʥʥʳʭ ʧʘʩʪʙʠʱʘʭ (ʦʩ-

ʥʦʚʥʦʝ ʧʦʛʦʣʦʚʴʝ), ʨʘʩʧʨʝʜʝʣʝʥʳ ʤʝʞʜʫ ʯʘ-

ʙʘʥʘʤʠ (ʧʦ ʦʜʥʦʡ ʦʪʘʨʝ), ʘ ʫ ʦʧʳʪʥʳʭ ʯʘʙʘ-

ʥʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʜʚʝ-ʪʨʠ ʦʪʘʨʳ. ʂʦ-

ʦʧʝʨʠʨʫʷʩʴ ʤʝʞʜʫ ʩʦʙʦʡ, ʯʘʙʘʥʳ ʠʤʝʶʪ ʚ 

ʦʙʱʝʤ ʧʦʣʴʟʦʚʘʥʠʠ ʢʦʩʠʣʢʫ ʩ ʪʨʘʢʪʦʨʦʤ, 

ʩʝʥʥʦʡ ʧʨʝʩʩ ʠ ʪʨʘʥʩʧʦʨʪ. ɺ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʛʦʜʳ ʥʘ ʧʘʩʪʙʠʱʘʭ ʦʥʠ ʟʘʛʦʪʘʚʣʠʚʘʶʪ ʛʨʫ-

ʙʳʝ ʢʦʨʤʘ, ʧʨʘʚʜʘ, ʥʝʤʥʦʛʦ; ʥʦ ʵʪʠ ʢʦʨʤʘ 

ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʠʤ ʧʦʜʩʧʦʨʴʝʤ ʚ ʟʠʤʥʠʡ ʧʝ-

ʨʠʦʜ. ʂʘʢ ʠ ʧʨʝʞʜʝ, ʩʪʨʘʭʦʚʳʝ ʢʦʨʤʘ ʧʦʜʚʦ-

ʟʷʪʩʷ ʢ ʦʪʘʨʘʤ ʠʟ ʭʦʟʷʡʩʪʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʘ ʦʨʦʰʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ [7, 8].  

ɺ ʦʙʱʝʤ ʚʠʜʝ ʧʦʪʨʝʙʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘ-

ʩʪʙʠʱʥʳʭ ʢʦʨʤʦʚ ʜʣʷ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʠ 

ʢʦʨʤʦʚ ʚ ʚʠʜʝ ʧʦʜʢʦʨʤʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʳʨʘʞʝʥʠʝʤ: 

ὗ σφυήϽὲ̇ Вὗ̑  ,               (1) 

ʛʜʝ ὗ  - ʧʦʪʨʝʙʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʦʚ ʥʘ 

ʛʦʜ, ʪ; ή - ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʦʚ ʥʘ ʦʜʥʦ ʞʠ-

ʚʦʪʥʦʝ ʚ ʩʫʪʢʠ, ʪ; ὲ̇  - ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʯʠʩʣʦ 

ʞʠʚʦʪʥʳʭ ʚ ʦʪʘʨʝ, ʛʦʣ.; Вὗ̑  - ʩʙʦʨ ʨʘʩʪʠ-

ʪʝʣʴʥʦʡ ʤʘʩʩʳ, ʪ. 

ɹʦʣʴʰʠʤ ʧʦʜʩʧʦʨʴʝʤ ʜʣʷ ʦʚʮʝʚʦʜʩʪʚʘ 

ʷʚʠʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʊʫʨʢʤʝʥʩʢʦʛʦ ʦʟʝʨʘ ʚ 

ʮʝʥʪʨʝ ʂʘʨʘʢʫʤʦʚ. ʀʟ ʚʩʝʭ ʧʷʪʠ ʚʝʣʘʷʪʦʚ 

(ʦʙʣʘʩʪʝʡ) ʜʨʝʥʘʞʥʳʝ ʢʘʥʘʣʳ (ʢʦʣʣʝʢʪʦʨʳ) 

ʩʣʠʚʘʶʪ ʵʪʠ ʚʦʜʳ ʚ ʦʟʝʨʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝ-

ʤʷ ʙʣʘʛʦʫʩʪʨʘʠʚʘʶʪʩʷ ʙʝʨʝʛʘ ʦʟʝʨʘ, ʩʪʨʦʷʪ-

ʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʜʦʣʴ ʜʨʝʥʘʞʥʳʭ ʢʘʥʘʣʦʚ, ʙʣʘ-

ʛʦʜʘʨʷ ʥʘʩʳʱʝʥʠʶ ʧʦʯʚʳ ʚʣʘʛʦʡ, ʧʨʦʠʟʨʘʩ-

ʪʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʫʩʪʳʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʢʦʪʦ-

ʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʚʠʜʝ ʢʦʨʤʘ [5].  

ɹʣʘʛʦʜʘʨʷ ʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩ-

ʩʘʤ, ʧʦʢʘʟʘʪʝʣʴ pH ʚʦʜʳ ʚ ʦʟʝʨʝ ʩʥʠʞʘʝʪʩʷ 

ʜʦ 3,2-3,5, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʵʪʫ ʚʦʜʫ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʝʥʠʷ ʦʚʝʮ. ɺ ʜʨʫʛʠʭ ʦʚ-

ʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ 

ʜʘʣʝʢʦ ʦʪ ʦʟʝʨʘ, ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʦʚʝʮ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʢʦʣʦʜ-

ʮʝʚ, ʧʦʜʚʦʟʫ ʚʦʜʳ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ʅʘ ʢʘʬʝʜʨʝ ʩʝʣʴʭʦʟʤʘʰʠʥ ʊʫʨʢʤʝʥʩʢʦʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. 

ʉ.ɸ. ʅʠʷʟʦʚʘ ʩ 2021 ʛʦʜʘ ʘʩʩʠʩʪʝʥʪʦʤ ɻʫʰ-

ʣʠʝʚʳʤ ʉ. ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ 

ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʚʝʜʝʪʩʷ 

ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ ʧʦ ʚʪʦʨʠʯʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʶ ʩʦʣʝʥʳʭ ʚʦʜ ʧʫʩʪʳʥʠ ʜʣʷ ʧʦʝʥʠʷ ʦʚʝʮ. 

ʉʫʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʅʘ 

ʦʜʥʦʡ ʧʣʦʱʘʜʢʝ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʥʘʩʦʩʘ: ʧʦ-

ʛʨʫʞʥʦʡ ʜʣʷ ʧʦʜʲʸʤʘ ʩʦʣʸʥʦʡ ʚʦʜʳ ʠ ʚʪʦʨʦʡ 

ï ʜʣʷ ʧʨʝʩʥʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ 

ʜʣʷ ʠʭ ʧʨʠʚʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʥʝʨʛʠʷ ʩʦʣʥʮʘ 

ʠʣʠ ʚʝʪʨʘ. ʉʦʣʝʥʘʷ ʚʦʜʘ ʚʥʘʯʘʣʝ ʧʦʜʘʝʪʩʷ ʚ 

ʙʘʩʩʝʡʥ ʜʣʷ ʦʩʚʝʪʣʝʥʠʷ, ʧʦʪʦʤ ï ʚ ʧʝʨʚʳʡ 

ʨʝʟʝʨʚʫʘʨ. ɺʦ ʚʪʦʨʦʤ ʨʝʟʝʨʚʫʘʨʝ ʧʨʦʠʩʭʦʜʠʪ 

ʩʤʝʰʠʚʘʥʠʝ ʩʦʣʝʥʦʡ ʠ ʧʨʝʩʥʦʡ ʚʦʜʳ ʚ ʩʦʦʪ-

ʥʦʰʝʥʠʠ 2:1. 

ʊʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦ-

ʩʪʠ ʚ ʚʦʜʝ ʦʜʥʦʡ-ʜʚʫʭ ʦʪʘʨ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

ὠ ˗ϽὲϽή,                                      (2) 

ʛʜʝ V - ʦʙʲʝʤ ʚʦʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʚʦʜʦʧʦʷ ʦʚʝʮ, ʤ3; ˗- ʢʦʵʬʬʠʮʠʝʥʪ ʩʫʪʦʯʥʦʡ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʦʜʳ (˗= 1,2é1,3); ὲ - ʢʦ-
ʣʠʯʝʩʪʚʦ ʦʚʝʮ ʚ ʦʪʘʨʝ, ʛʦʣ.; ή - ʩʫʪʦʯʥʘʷ ʥʦʨ-

ʤʘ ʚʦʜʳ ʥʘ ʦʜʥʦ ʞʠʚʦʪʥʦʝ, ʤ3. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʨʦ-

ʨʘʙʘʪʳʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʚʳʙʦʨ 

ʭʦʟʷʡʩʪʚʘ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʉʪʨʠʞʢʘ ʠ ʜʝʟʦʙʨʘʙʦʪʢʘ ʦʚʝʮ ʪʘʢʞʝ ʪʨʝʙʫʶʪ 

ʫʯʝʪʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ. ɺ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ 
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ʚʩʝʛʦ ʜʚʝ ʠʣʠ ʪʨʠ ʦʪʘʨʳ, ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʮʠ-

ʦʥʘʨʥʳʭ ʩʨʝʜʩʪʚ ʤʘʣʦʵʬʬʝʢʪʠʚʥʦ.  

ɸʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʩʝʣʴʭʦʟʤʘʰʠʥ ʇʦʣʘ-

ʪʦʚ ʖ. (ʥʘʫʯ. ʨʫʢ. ï ʜʦʮʝʥʪ ʍʫʜʘʡʙʝʨʜʳʝʚ 

ʅ.ʈ.) ʨʘʟʨʘʙʦʪʘʣ ʧʝʨʝʜʚʠʞʥʦʡ ʩʪʨʠʛʘʣʴʥʳʡ 

ʘʛʨʝʛʘʪ ʕʉɸ 6/200, ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʨʘʥʝʝ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʪʝʤ, ʯʪʦ ʦʥ ʫʩʪʘʥʦʚʣʝʥ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʨʠʮʝʧʝ ʪʨʘʢʪʦʨʘ, ʠ ʚ ʧʝʨʠʦʜ 

ʧʨʦʚʝʜʝʥʠʷ ʩʪʨʠʞʢʠ, ʧʝʨʝʜʚʠʛʘʷʩʴ ʥʘ ʧʨʠ-

ʮʝʧʝ ʪʨʘʢʪʦʨʘ, ʘʛʨʝʛʘʪ ʦʙʩʣʫʞʠʚʘʝʪ ʯʘʙʘʥ-

ʩʢʠʝ ʙʨʠʛʘʜʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʧʘʜʘʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʩʙʦʨʢʠ-ʨʘʟʙʦʨʢʠ ʫʟʣʦʚ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʛʨʝʛʘʪʦʚ. ɺʘʣ ʷʢʦʨʷ ʵʣʝʢ-

ʪʨʦʛʝʥʝʨʘʪʦʨʘ ʧʦʣʫʯʘʝʪ ʚʨʘʱʝʥʠʝ ʦʪ ʚʘʣʘ 

ʦʪʙʦʨʘ ʤʦʱʥʦʩʪʠ ʪʨʘʢʪʦʨʘ. ɺʩʝ ʫʟʣʳ ʩʪʨʠ-

ʛʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʨʘʟʤʝʱʝʥʳ ʥʘ ʪʨʘʢʪʦʨʥʦʤ 

ʧʨʠʮʝʧʝ (ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʦʢʘ, ʪʦʯʠʣʴʥʳʡ 

ʘʛʨʝʛʘʪ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ). 

ʉʪʨʠʛʘʣʴʥʳʝ ʤʘʰʠʥʳ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴ-

ʥʳʭ ʢʨʦʥʰʪʝʡʥʦʚ ʢʨʝʧʷʪʩʷ ʥʘ ʙʦʢʦʚʳʭ ʙʦʨ-

ʪʘʭ ʪʝʣʝʞʢʠ, ʛʜʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʤʝʩʪʘ 

ʩʪʨʠʛʘʣʝʡ. ʇʨʦʮʝʩʩ ʩʪʨʠʞʢʠ ʦʚʝʮ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʩ ʜʚʫʭ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ ʪʝʣʝʞʢʠ. ʇʦ-

ʩʣʝ ʩʪʨʠʞʢʠ ʦʚʝʮ ʤʘʰʠʥʢʠ ʩʦʙʠʨʘʶʪʩʷ ʠ 

ʭʨʘʥʷʪʩʷ ʚ ʷʱʠʢʘʭ ʥʘ ʪʝʣʝʞʢʝ (ʨʠʩʫʥʦʢ). 

 

ʈʠʩ. 1. ʊʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʝʨʝʜʚʠʞʥʦʛʦ 

ʩʪʨʠʛʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ: 1 ï ʧʨʠʮʝʧ; 2 ï ʛʥʝʟʜʘ ʩʪʦʝʢ 

ʜʣʷ ʪʝʥʪʘ; 3 ï ʦʙʱʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʱʠʪ; 

4 ï ʢʨʦʥʰʪʝʡʥʳ ʜʣʷ ʥʘʚʝʩʢʠ ʩʪʨʠʛʘʣʴʥʳʭ ʤʘʰʠʥʦʢ; 

5, 10 ï ʷʱʠʢʠ ʜʣʷ ʩʪʨʠʛʘʣʴʥʳʭ ʤʘʰʠʥʦʢ 

ʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ; 6 ï ʪʦʯʠʣʴʥʳʡ ʘʧʧʘʨʘʪ; 

7 ï ʚʝʩʳ; 8 ï ʝʤʢʦʩʪʴ ʜʣʷ ʚʦʜʳ; 9 ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʪʦʢʘ; 11 ï ʪʝʥʪ; 12 ï ʪʨʘʢʪʦʨʥʳʡ ʧʨʠʮʝʧ 

ɺ ʧʝʨʠʦʜ ʩʪʨʠʞʢʠ ʘʛʨʝʛʘʪ ʙʳʣ ʠʩʧʳʪʘʥ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʌʘʨʘʙʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʨʘʡʦʥʘ ɸʢ 

ʙʫʛʜʘʡ. ʉʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʪʘʢʦʛʦ ʘʛʨʝʛʘʪʘ 

ʩʦʩʪʘʚʠʣʘ ʧʨʠʤʝʨʥʦ 112-115 ʪʳʩʷʯ ʤʘʥʘʪ, 

ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʝʛʦ ʩʦʩʪʘʚʠʣ 1,8-2,0 ʛʦʜʘ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 20-

25%. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʛʦ ʩʪʨʠʛʘʣʴʥʦʛʦ 

ʘʛʨʝʛʘʪʘ ʩʦʟʜʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʙʨʠʛʘʜʘ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 7-8 ʯʝʣʦʚʝʢ. 

ɺ 2020-2021 ʫʯʝʙʥʦʤ ʛʦʜʫ ʚʳʧʫʩʢʥʠʢ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʍ. ʍʠʚʘʣʠʝʚ (ʨʫʢ. ï ʜʦʮʝʥʪ 

ʍʫʜʘʡʙʝʨʜʳʝʚ ʅ.ʈ.) ʚ ʩʚʦʝʡ ʜʠʧʣʦʤʥʦʡ ʨʘ-

ʙʦʪʝ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʣ ʤʝʭʘʥʠʟʤ ʧʦʜʘʯʠ ʦʚʝʮ 

ʢʫʧʦʯʥʦʡ ʫʩʪʘʥʦʚʢʠ ʋʇʂ-300. ɺʘʥʥʘ ʟʘʢʨʳ-

ʚʘʝʪʩʷ ʣʝʛʢʦʡ ʢʨʳʰʢʦʡ ʠ ʦʪʢʨʳʚʘʝʪʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ. ʉʪʝʥʢʠ ʟʘʛʦʥʘ ʜʣʷ 

ʧʦʜʘʯʠ ʦʚʝʮ ʚ ʚʘʥʥʫ ʚʳʧʦʣʥʷʶʪʩʷ ʠʟ ʣʝʛʢʠʭ 

ʱʠʪʢʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʛʨʘʞʜʝ-

ʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʦʢ. ʆʥʠ ʙʳʩʪʨʦ 

ʨʘʟʙʠʨʘʶʪʩʷ ʠ ʩʦʙʠʨʘʶʪʩʷ. ɺ ʟʘʛʦʥʝ ʜʣʷ ʧʦ-

ʜʘʯʠ ʦʚʝʮ ʧʦʣ (15,0 ʤ ʜʣʠʥʦʡ) ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ 

ʯʘʩʪʠ ï ʧʦ 7,5 ʤ. ʉʦ ʩʪʦʨʦʥʳ ʚʘʥʥʳ ʫʩʪʘʥʘʚ-

ʣʠʚʘʝʪʩʷ ʣʝʥʪʦʯʥʳʡ ʪʨʘʥʩʧʦʨʪʝʨ ʰʠʨʠʥʦʡ 2 

ʤ. ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʟʘʛʦʥʘ ʧʦʢʨʳʚʘʝʪʩʷ ʜʝʨʝ-

ʚʷʥʥʳʤʠ ʧʣʠʪʢʘʤʠ. ʂʦʛʜʘ ʦʚʝʮ (ʚ ʢʦʣʠʯʝʩʪ-

ʚʝ 20-25 ʛʦʣʦʚ) ʟʘʛʦʥʷʶʪ ʚ ʵʪʫ ʢʦʥʩʪʨʫʢʮʠʶ, 

ʦʧʝʨʘʪʦʨ ʚʢʣʶʯʘʝʪ 

ʪʨʘʥʩʧʦʨʪʝʨ ʩ ʤʘʣʦʡ 

ʩʢʦʨʦʩʪʴʶ ʜʚʠʛʘʪʝʣʷ. 

ɸ ʧʨʠ ʧʦʜʭʦʜʝ ʦʚʝʮ ʢ 

ʚʘʥʥʝ ʦʧʝʨʘʪʦʨ ʩ ʧʦ-

ʤʦʱʴʶ ʛʠʜʨʦʮʠʣʠʥʜ-

ʨʦʚ ʦʪʢʨʳʚʘʝʪ ʢʨʳʰʢʫ 

ʚʘʥʥʳ. ʆʚʮʳ ʧʘʜʘʶʪ ʚ 

ʚʘʥʥʫ. ʏʪʦʙʳ ʥʝ ʧʨʠ-

ʯʠʥʠʪʴ ʪʨʘʚʤʫ ʦʚʮʘʤ, 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘʜʦ 

ʦʙʨʘʪʠʪʴ ʥʘ ʫʩʪʘʥʦʚʢʫ 

ʚʝʜʫʱʝʛʦ ʚʘʣʘ ʪʨʘʥʩ-

ʧʦʨʪʝʨʘ ʥʘʜ ʫʨʦʚʥʝʤ 

ʚʦʜʳ ʚ ʚʘʥʥʝ. ʉ ʮʝʣʴʶ 

ʵʢʦʥʦʤʠʠ ʜʝʟʠʥʬʝʢʮʠ-

ʦʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚʳʭʦʜ ʦʚʝʮ ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʪʦʣʴʢʦ ʚ ʣʝʚʫʶ ʩʪʦʨʦʥʫ [10]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʍ. ʍʠʚʘʣʠʝʚ ʧʣʘʥʠʨʫ-

ʝʪ ʫ ʩʝʙʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʙʨʘʪʴ ʵʪʦʪ ʤʝʭʘ-

ʥʠʟʤ. ɼʣʷ ʟʘʚʝʨʰʝʥʠʷ ʵʪʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦ-

ʜʠʤʦ ʨʝʰʠʪʴ ʤʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ, ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ. 



ɽʞʝʢʚʘʨʪʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ 

 

30                                                        ʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ˉ 1(45)-2022 

 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫ-

ʜʘ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʮʠʦʥʘʣʴ-

ʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʫʶʩʷ ʠ ʥʦʚʫʶ ʪʝʭʥʠ-

ʢʫ, ʘ ʪʘʢʞʝ ʚʦ ʚʩʝʭ ʭʦʟʷʡʩʪʚʘʭ ʧʦʩʪʝʧʝʥʥʦ 

ʚʥʝʜʨʷʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʶ 

ʠ ʮʠʬʨʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ [6, 9]. 

ɺ ʦʚʮʝʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʩʪʨʘʥʳ ʧʦ-

ʩʪʫʧʘʝʪ ʥʦʚʘʷ ʪʝʭʥʠʢʘ (ʢʦʨʤʦʫʙʦʨʦʯʥʳʝ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʘʰʠʥʳ, ʚʦʜʦʥʘʩʦʩʥʳʝ ʢʦʤ-

ʧʣʝʢʩʳ, ʩʪʨʠʛʘʣʴʥʳʝ ʘʛʨʝʛʘʪʳ). ʇʝʨʝʜ ʪʝʭ-

ʥʠʯʝʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ ʪʝʧʝʨʴ ʩʪʦʠʪ ʟʘʜʘʯʘ ï 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʝʭʥʠʢʫ ʠ ʫʣʫʯʰʠʪʴ ʫʩʣʦ-

ʚʠʷ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʩʪʦʠʤʦʩʪʴ 

ʪʝʭʥʠʢʠ ʦʢʘʟʳʚʘʝʪ ʦʱʫʪʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʝ-

ʙʝʩʪʦʠʤʦʩʪʴ ʰʝʨʩʪʠ ʠ ʤʷʩʘ. ʉ ʫʯʝʪʦʤ ʫʩʣʦ-

ʚʠʡ ʪʨʫʜʘ ʚ ʦʚʮʝʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʡ 

ʠʤʝʶʱʝʡʩʷ ʪʝʭʥʠʢʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ (ʚ ʪʝ-

ʯʝʥʠʝ ʛʦʜʘ) ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʙʦʣʴʰʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢ-

ʮʠʠ ʥʝ ʦʢʘʟʳʚʘʝʪ. ʇʦʵʪʦʤʫ ʚ ʦʚʮʝʚʦʜʩʪʚʝ 

ʜʣʷ ʫʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʪʝʭʥʠ-

ʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʩʯʝʪʦʚ 

ʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ-

ʢʘʟʘʪʝʣʷ ñʧʨʦʯʠʝ ʧʨʷʤʳʝ ʨʘʩʭʦʜʳò. ʉʝʙʝ-

ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʵʪʦʤ ʨʘʚʥʘ: 

Cij = Eʌij + Eʂij ,                                      (3) 

ʛʜʝ Cij - ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ i-ʛʦ ʚʠʜʘ ʨʘʙʦʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ j-ʡ ʪʝʭʥʠʢʠ; ʌij ï ʦʮʝʥʢʘ ʚʩʝʡ ʪʝʭʥʠʢʠ; 

ʂij  ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ 

ʚ ʪʝʭʥʠʢʫ; E - ʥʦʨʤʘʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. 

ɿʥʘʯʠʪ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ʩʧʝʮʠʘʣʠʩʪʳ ʭʦʟʷʡʩʪʚʘ 

ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʢʨʝʪʥʫʶ ʪʝʭʥʠʢʫ. 

ɺ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʦʩʥʦʚʥʳʝ ʨʘʩʭʦʜʳ ʩʦ-

ʩʪʘʚʣʷʶʪ ʨʘʩʭʦʜʳ ʥʘ ʢʦʨʤʘ, ʟʘʨʘʙʦʪʥʘʷ ʧʣʘ-

ʪʘ ʨʘʙʦʯʠʭ, ʟʘʪʨʘʪʳ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʝʭʥʠ-

ʢʠ, ʧʦʙʦʯʥʳʝ ʨʘʩʭʦʜʳ ʠ ʜʨʫʛʠʝ. ɺ ʦʚʮʝʚʦʜ-

ʩʪʚʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʦʚʮʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʪʛʦʥʥʳʭ ʧʘʩʪʙʠʱʘʭ, ʘ ʧʦʵʪʦʤʫ 

ʨʘʩʭʦʜʳ ʥʘ ʢʦʨʤʘ ʩʦʩʪʘʚʣʷʶʪ ʦʯʝʥʴ ʤʘʣʦ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʨʘʩʯʝʪʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢ-

ʮʠʠ ʦʚʮʝʚʦʜʩʪʚʘ ʙʝʟ ʫʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʢʦʨʤʦʚ 

ʫʜʦʙʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʩʭʦʜʳ ʠ ʩʝʙʝʩʪʦʠ-

ʤʦʩʪʴ ʦʪʜʝʣʴʥʦ ʥʘ ʢʘʞʜʳʡ ʚʠʜ ʧʨʦʜʫʢʮʠʠ.  

ɺʳʚʦʜʳ. ʉ ʮʝʣʴʶ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ ʚʦ ʚʩʝʭ ʟʦʥʘʭ ʊʫʨʢʤʝʥʠʩ-

ʪʘʥʘ ʧʨʝʜʣʘʛʘʝʤ ʥʝʩʢʦʣʴʢʦ ʥʘʫʯʥʦ ʦʙʦʩʥʦ-

ʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ: 

1. ɼʣʷ ʟʘʛʦʪʦʚʢʠ ʛʨʫʙʳʭ ʢʦʨʤʦʚ ʥʘ ʧʘʩʪ-

ʙʠʱʘʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʦʱʘʜʢʠ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ 

ʦʨʦʰʘʝʤʦʡ ʟʦʥʝ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʂʘʨʘʢʫʤʩʢʦʡ ʨʝʢʠ, ʚʦʜʦʭʨʘʥʠʣʠʱ, ʊʫʨʢʤʝʥ-

ʩʢʦʛʦ ʦʟʝʨʘ ʩ ʝʛʦ ʧʦʜʚʦʜʷʱʠʤʠ ʢʦʣʣʝʢʪʦʨʘ-

ʤʠ. ɺ ʊʫʨʢʤʝʥʠʩʪʘʥʝ ʧʣʦʱʘʜʴ ʪʘʢʠʭ ʫʛʦʜʠʡ 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʦʜʥʦʛʦ ʤʠʣʣʠʦʥʘ ʛʝʢʪʘʨ. 

ʉʠʩʪʝʤʫ ʤʘʰʠʥ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʙʠʨʘʪʴ ʙʝʟ 

ʧʦʤʝʭ ʜʣʷ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. 

2. ʇʫʩʪʳʥʷ ʂʘʨʘʢʫʤʳ ʨʘʩʧʦʣʘʛʘʝʪ ʙʦʣʴ-

ʰʠʤʠ ʟʘʧʘʩʘʤʠ ʩʦʣʝʥʳʭ ʚʦʜ (ʙʦʣʝʝ 30% ʦʪ 

ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʦʜʳ). ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʩʦʣʝʥʳʭ ʚʦʜ ʧʦʟʚʦʣʠʪ ʩʵʢʦʥʦʤʠʪʴ ʧʠ-

ʪʴʝʚʫʶ ʚʦʜʫ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʫʩʪʘʥʦʚʢʠ, 

ʢʦʪʦʨʳʝ ʩʦʟʜʘʥʳ ʠ ʩʦʟʜʘʶʪʩʷ. 

3. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʜʣʷ ʤʝʭʘʥʠʟʘʮʠʠ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʪʛʦʥʥʦʤ ʦʚʮʝʚʦʜ-

ʩʪʚʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʷʚ-

ʣʷʶʪʩʷ ʧʝʨʝʜʚʠʞʥʳʝ ʘʛʨʝʛʘʪʳ. ʈʘʟʨʘʙʦʪʘʥ-

ʥʳʡ ʥʘʤʠ ʧʝʨʝʜʚʠʞʥʦʡ ʩʪʨʠʛʘʣʴʥʳʡ ʘʛʨʝʛʘʪ 

ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʩʪʨʠʞʢʫ ʦʚʝʮ ʚ ʢʨʘʪʯʘʡ-

ʰʠʝ ʩʨʦʢʠ, ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʨʫʜʘ, ʦʙʩʣʫʞʠʚʘʪ ɹʯʘʙʘʥʩʢʠʝ ʙʨʠʛʘʜʳ. ʇʨʠ 

ʵʪʦʤ ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʜʝʣʴʥʳʤ ʯʘ-

ʙʘʥʘʤ ʧʨʠʦʙʨʝʪʘʪʴ ʜʦʨʦʛʦʝ ʩʪʨʠʛʘʣʴʥʦʝ ʦʙʦ-

ʨʫʜʦʚʘʥʠʝ. 

4. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʘʥʠʪʘʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʢʫʧʢʠ ʦʚʝʮ ʚ ʦʨʦʰʘʝʤʦʡ ʟʦʥʝ 

ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʫʩʧʝʰʥʦ ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʝʶʱʠʭʩʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ. ʇʨʦʙʣʝʤʘ ʢʫʧʢʠ ʦʚʝʮ ʚ ʫʩʣʦʚʠʷʭ 

ʧʫʩʪʳʥʥʦʛʦ ʦʚʮʝʚʦʜʩʪʚʘ ʦʩʪʘʝʪʩʷ ʥʝʨʘʟʨʝ-

ʰʝʥʥʦʡ ʠ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʦʡ 

ʢʫʧʦʯʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʘʷ ʧʦ ʩʚʦʠʤ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʜʦʣʞʥʘ ʚʧʠʩʳʚʘʪʴ-

ʩʷ ʚ ʦʙʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʦʪʛʦʥ-

ʥʦʛʦ ʦʚʮʝʚʦʜʩʪʚʘ. 
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N.R. Khudaiberdyev,  candidate of technical sciences, docent 
Turkmen agricultural university named after S.A. Niyazov 
Abstra ct. Turkmenistan pastures rational use in all areas allows to obtain cheap livestock products and desert pas-
ÔÕÒÅÓȭ ÌÏÎÇ-term production to save. According to the author, feed has the greatest impact on the sheep maintenance 
ÁÎÄ ÔÈÅÉÒ ÐÒÏÄÕÃÔÉÏÎ ÉÎ ÔÈÅ ÄÅÓÅÒÔ ÚÏÎÅȢ )Î ÔÈÉÓ ÒÅÇÁÒÄȟ ÔÈÅ ÍÅÔÈÏÄÓ ÏÆ ÃÏÁÒÓÅ ÆÅÅÄ ÏÎ ÐÁÓÔÕÒÅÓ ÈÁÒÖÅÓÔÉÎÇȟ ×ÈÅÒÅ ÉÔȭÓ 
possible, feed insurance stocks from irrigated lands creation are considered. An additional reserve of sheep feed sup-
ÐÌÙ ÉÍÐÒÏÖÉÎÇ ÉÓ +ÁÒÁËÕÍ 2ÉÖÅÒ ÆÌÏÏÄÐÌÁÉÎÓȟ 4ÕÒËÍÅÎ ÌÁËÅȭÓ ÓÈÏÒÅÓ ΅!ÌÔÙÎ !ÓÙÒ΅ȟ ÁÓ ×ÅÌÌ ÁÓ ×ÁÔÅÒ ÓÕÐÐÌÙȭÓ ÄÒÁÉÎÁÇÅ 
collectors to the lake. Scientists of the veterinary research ÉÎÓÔÉÔÕÔÅ ÁÒÅ ×ÏÒËÉÎÇ ÆÏÒ ÔÈÅÓÅ ÆÅÅÄÓȭ ÑÕÁÎÔÉÔÙ ÁÎÄ ÖÏÌÕÍÅ 
ÔÏ ÄÅÔÅÒÍÉÎÅȢ &ÏÒ ÓÈÅÅÐ ×ÁÔÅÒÉÎÇȟ ÉÔ ÉÓ ÎÅÃÅÓÓÁÒÙ ÔÈÅ ×ÅÌÌÓ ÁÎÄ 4ÕÒËÍÅÎ ,ÁËÅ ×ÁÔÅÒȭÓ ÔÏ ÕÓÅȟ ÁÎÄ ÔÈÅ ÓÅÃÏÎÄÁÒÙ ÕÓȤ
ing of salt water. In this direction, it is necessary scientific-and- practical resÅÁÒÃÈ ÏÎ ÔÈÅ ÐÁÓÔÕÒÅ ×ÁÔÅÒ ÓÕÐÐÌÙȭÓ 
ÔÅÃÈÎÉÃÁÌ ÅÑÕÉÐÍÅÎÔ ÔÏ ÃÏÎÔÉÎÕÅȢ 4Ï ÄÁÔÅȟ ÔÈÅ ÉÓÓÕÅÓ ÏÆ ÓÈÅÅÐ ÓÈÅÁÒÉÎÇȟ ÂÁÔÈÉÎÇ ÁÎÄ ÓÁÎÉÔÁÒÙ ÔÒÅÁÔÍÅÎÔȭÓ ÍÅÃÈÁÎÉÚÁȤ
tion are not fully resolved. At sheep keeping in 1-3 flocks from shepherds transition, mobile units for the abovemen-
tioned technological processes performing will be the most acceptable. The proposed mobile shearing unit will solve 
this issue to some extent. During the shearing period, the unit on the farms of Farab and Ak Bugday districts was 
tested, its payback period was 1,8-2,0 years, labor production in 20-25% was increased. 
Keywords:  drainage collectors, additional reserves, secondary salt water using, technical equipment, mobile units, 
mobile shearing unit. 
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̎̏̒̓̉, ̃ ̝̏̅̏̉̒̐́̑̉̓̆̌̎̏̆ ̖̏̌́̇̅̆̎̉̆ ̖̃̏̈̅̔́Ȣ 
 

ɺʚʝʜʝʥʠʝ. ʄʥʦʛʦʣʝʪʥʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ 

ʟʘ ʢʣʠʤʘʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 

30 ʣʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 2ʦʉ, ʠ ʪʝʥʜʝʥʮʠʷ ʢ 

ʧʨʦʜʦʣʞʝʥʠʶ ʝʝ ʨʦʩʪʘ ʩʦʭʨʘʥʷʝʪʩʷ [1]. ɺʤʝ-

ʩʪʝ ʩ ʨʦʩʪʦʤ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʪʨʝʤʘʣʴʥʦ ʞʘʨ-

ʢʠʭ ʜʥʝʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ 

ʧʨʦʙʣʝʤʘ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʩʪʦʠʪ 

ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. ʊʘʢ, ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʧʷʪʴ ʣʝʪ (2017-2021 ʛʦʜ)r ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ 

ʢʨʘʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫ-

ʭʘ ʙʦʣʝʝ 26Üʉ ʩʦʩʪʘʚʠʣʦ 499, ʪ. ʝ. ʚ ʩʨʝʜʥʝʤ 

ʧʦ 100 ʜʥʝʡ ʚ ʛʦʜ, ʧʨʠ ʵʪʦʤ 54 ʨʘʟʘ ʦʪʤʝʯʘ-

ʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʰʝ 35Áʉ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ 

ʧʦʤʝʱʝʥʠʠ ʟʘ ʩʯʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʧʣʦʚʳ-

ʜʝʣʝʥʠʡ ʦʪ ʞʠʚʦʪʥʳʭ ʚʩʝʛʜʘ ʚʳʰʝ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʦʵʪʦʤʫ ʜʣʷ ʶʞ-

ʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʦʩʦʙʝʥʥʦ ʘʢʪʫ-

ʘʣʴʥʦ. ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʪʝʧʣʦʚʳʭ ʩʪʨʝʩ-

ʩʦʚ ʚ ʤʦʣʦʯʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʧʨʦʷʚʣʷʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʩʥʠʞʘʶʪʩʷ ʫʜʦʠ ʤʦʣʦʢʘ, ʧʘʜʘʝʪ 

ʨʦʞʜʘʝʤʦʩʪʴ, ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, ʧʦ-

ʜʘʚʣʷʝʪʩʷ ʧʦʣʦʚʘʷ ʬʫʥʢʮʠʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦ, ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʴ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʝʨʝʛʨʝʚʘ ʞʠʚʦʪ-

ʥʭr ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʥʪʝʥʩʠ-

ʬʠʢʘʮʠʷ ʚʦʟʜʫʭʦʦʙʤʝʥʘ. ʊʘʢ, ʫʚʝʣʠʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʩ 0,5 ʜʦ 1,0 ʤ/ʩ 

ʨʘʚʥʦʩʠʣʴʥʦ ʧʦʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟ-

ʜʫʭʘ ʥʘ 3,9Üʉ. ʆʜʥʘʢʦ ʟʘʯʘʩʪʫʶ, ʠʩʧʦʣʴʟʫʷ 

ʣʠʰʴ ʦʙʜʫʚ ʞʠʚʦʪʥʳʭ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʚʦʟ-

ʜʫʰʥʳʭ ʧʦʪʦʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʟʦʦʪʝʭʥʠ-

ʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ, ʜʦʩʪʠʯʴ ʢʦʤʬʦʨʪʥʳʭ ʫʩ-

ʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʤʘʢ-

ʩʠʤʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ; ʥʝʦʙʭʦʜʠʤʦ 
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ʧʨʠʤʝʥʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʦʭʣʘʞ-

ʜʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʠʩʪʝʤʳ, ʩʦʯʝʪʘʶʱʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï ʩʠʩʪʝʤʳ ʩ ʘʜʠʘ-

ʙʘʪʠʯʝʩʢʠʤ ʫʚʣʘʞʥʝʥʠʝʤ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦ-

ʢʘ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʟʘʢʣʘʜʳʚʘʝʤʳʭ ʚ 

ʥʠʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʯʪʦ, ʫʯʠʪʳʚʘʷ ʧʦ-

ʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʤʠʢʨʦ-

ʢʣʠʤʘʪʫ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ, ʘʢ-

ʪʫʘʣʠʟʠʨʫʝʪ ʚʦʧʨʦʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚʦʜʦʠʩʧʘʨʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ [2-5]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʚʦʟʜʫʭʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝ-

ʥʠʡ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʝʥʠʷ ʦʭʣʘʞ-

ʜʝʥʠʷ ʚʦʟʜʫʭʘ ʧʨʠ ʝʛʦ ʘʜʠʘʙʘʪʠʯʝʩʢʦʤ ʫʚ-

ʣʘʞʥʝʥʠʠ.  

ʄʝʪʦʜʠʢʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʚʦʜʦʠʩʧʘʨʠ-

ʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʚʦʟʜʫʭʘ, ʦʪʝʯʝʩʪʚʝʥʥʦ-

ʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʭ 

ʩʠʩʪʝʤ, ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚʝʜʦʤ-

ʩʪʚʝʥʥʳʭ ʥʦʨʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʜʘʥʥʳʭ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʦʣʦʯʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ; 

ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦʙʦʚ 

ʦʭʣʘʞʜʝʥʠʷ ʧʨʠʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝ-

ʥʠʷʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʠʩʪʝʤʘʭ ʚʦʜʦʠʩʧʘʨʠ-

ʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. ʊʘʢ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʩʠʩʪʝʤʳ ʩ ʦʨʦʰʘʝʤʳʤʠ ʩʣʦʷʤʠ, ʛʜʝ ʠʩʧʘʨʝ-

ʥʠʝ ʚʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʩ ʦʙʜʫʚʘʝʤʳʭ ʙʫʤʘʞ-

ʥʳʭ ʠʣʠ ʧʣʘʩʪʠʢʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʩʦʙʨʘʥ-

ʥʳʭ ʚ ʢʘʩʩʝʪʳ, ʧʨʠ ʠʭ ʩʤʘʯʠʚʘʥʠʠ. ʀʩʧʦʣʴ-

ʟʫʶʪʩʷ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʠʝ ʨʘʩʧʳʣʝʥʠʝ 

ʚʦʜʳ ʧʨʠ ʧʦʤʦʱʠ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ, ʩʣʫ-

ʞʘʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʫʚʣʘʞʥʝʥʠʷ 

ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʞʠʚʦʪʥʳʭ, ʚʣʘʛʘ ʩ ʢʦʪʦ-

ʨʳʭ, ʠʩʧʘʨʷʷʩʴ, ʧʨʦʠʟʚʦʜʠʪ ʦʭʣʘʞʜʘʶʱʠʡ 

ʵʬʬʝʢʪ. ʅʝʜʦʩʪʘʪʢʦʤ ʢʨʫʧʥʦʢʘʧʝʣʴʥʦʛʦ ʨʘʩ-

ʧʳʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘ-

ʤʦʢʘʥʠʷ ʧʦʜʩʪʠʣʢʠ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʚʤʝʩʪʝ ʩ ʥʠʤ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ. ʀʟʚʝʩʪʥʳ ʩʠʩʪʝʤʳ, ʠʩ-

ʧʦʣʴʟʫʶʱʠʝ ʜʣʷ ʨʘʩʧʳʣʝʥʠʷ ʧʨʦʮʝʩʩ ʵʞʝʢ-

ʮʠʠ, ʪʨʝʙʫʶʱʠʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨ-

ʛʠʠ ʩʞʘʪʳʡ ʛʘʟ. ʈʘʩʧʳʣʝʥʠʝ ʚʦʜʳ ʜʘʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʚʝʩʴʤʘ ʠʥʪʝʥʩʠʚʥʦ, 

ʦʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʙʦʪʳ ʢʦʤʧʨʝʩʩʦʨʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʪʦʠʤʦʩʪʴ ʩʠʩʪʝ-

ʤʳ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʥʦ ʠ ʚ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʝ ʩʪʨʘʥ ʩ ʩʫʭʠʤ ʞʘʨʢʠʤ ʢʣʠʤʘʪʦʤ 

ʧʦʣʫʯʠʣʠ ʩʠʩʪʝʤʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʘʜʠʘʙʘʪʠ-

ʯʝʩʢʦʝ ʫʚʣʘʞʥʝʥʠʝ ʚʦʟʜʫʭʘ ʧʨʠ ʧʦʤʦʱʠ ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʠʭ ʬʦʨʩʫʥʦʢ. ʈʘʩʧʳʣʝʥʠʝ ʚʦʜʳ 

ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʘʚʣʝ-

ʥʠʷ, ʢʦʪʦʨʦʝ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʥʘʩʦʩʫ, ʠ 

ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ ʠ ʵʢʦʥʦʤʠʯʥʳʤ ʧʦ ʧʦ-

ʪʨʝʙʣʝʥʠʶ ʵʥʝʨʛʠʠ ʩʧʦʩʦʙʦʤ ʨʘʩʧʳʣʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʩʭʝʤʳ 

ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʦʭʣʘʞʜʝʥʠʷ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤʘʭ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʝ ʨʘʩʧʳʣʝʥʠʝ 

ʚʦʜʳ ʚ ʧʦʪʦʢʝ ʚʦʟʜʫʭʘ. ʅʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ 

ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʨʘʩʧʳʣʷʝʤʦʡ ʚʦʜʳ ʠ ʚʦʟʜʫʰ-

ʥʦʛʦ ʧʦʪʦʢʘ ʧʨʦʠʩʭʦʜʠʪ ʪʘʤ, ʛʜʝ ʚʦʟʜʫʰʥʳʡ 

ʧʦʪʦʢ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ï ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʫ ʚʝʥʪʠʣʷʪʦʨʘ, ʧʦʵʪʦʤʫ ʨʘʩʧʳ-

ʣʠʪʝʣʴʥʳʝ ʬʦʨʩʫʥʢʠ ʨʘʟʤʝʱʘʶʪ ʟʘʯʘʩʪʫʶ ʥʘ 

ʢʦʨʧʫʩʝ ʚʝʥʪʠʣʷʪʦʨʘ, ʧʨʠ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʝ 

ʨʘʩʧʳʣʘ ʚʦʜʳ ʚʳʥʫʞʜʝʥʥʦ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘ-

ʧʨʘʚʣʝʥʠʝʤ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ. 

ʅʘ ɻʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʨʘʩʧʳʣʷʝ-

ʤʦʡ ʚʦʜʳ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷ-

ʥʠʝ ʠ ʪʦ, ʢʘʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʜʫʰʥʳʡ 

ʧʦʪʦʢ ʩʧʦʩʦʙʝʥ ʩʦʟʜʘʪʴ ʚʝʥʪʠʣʷʪʦʨ. ʏʝʤ ʚʳ-

ʰʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ, ʪʝʤ ʙʳ-

ʩʪʨʝʝ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʦʮʝʩʩ ʠʩʧʘʨʝʥʠʷ, 

ʧʦʵʪʦʤʫ ʧʦʣʫʯʠʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʭʝʤʘ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʫʩʪʘʥʦʚʢʫ ʬʦʨʩʫʥʦʢ 

ʨʘʩʧʳʣʝʥʠʷ ʥʘ ʨʘʟʛʦʥʥʳʭ ʚʝʥʪʠʣʷʪʦʨʘʭ ʩ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 25000-45000 ʤ3/ʯ. ʊʘʢ, 

ʢ ʧʨʠʤʝʨʫ, ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʝʥʪʠʣʷʮʠʠ ʢʦ-

ʨʦʚʥʠʢʘ [6] ʚʢʣʶʯʘʝʪ ʦʩʝʚʳʝ ʚʝʥʪʠʣʷʪʦʨʳ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚʜʦʣʴ ʢʦʨʦʚʥʠʢʘ ʠ ʠʤʝʶʱʠʝ 

ʫʛʦʣ ʥʘʢʣʦʥʘ ʢ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʨʠ 

ʵʪʦʤ ʨʘʤʳ ʚʝʥʪʠʣʷʪʦʨʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ 

ʰʘʨʥʠʨʘʭ ʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʦʨʦʪʘ 

ʚʦʢʨʫʛ ʦʩʠ ʫʩʪʘʥʦʚʢʠ ʥʘ ʫʛʦʣ ʜʦ Ñ45Ü ʧʨʠ ʧʦ-



ɽʞʝʢʚʘʨʪʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ 

 

34                                                        ʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ˉ 1(45)-2022 

 

ʤʦʱʠ ʩʠʩʪʝʤʳ ʪʨʦʩʦʚ ʠ ʧʨʦʪʠʚʦʚʝʩʦʚ. ɺʝʥ-

ʪʠʣʷʪʦʨʳ ʪʘʢʞʝ ʩʥʘʙʞʝʥʳ ʩʠʩʪʝʤʦʡ ʤʝʣʢʦ-

ʜʠʩʧʝʨʩʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ ʚʦʜʳ ʩ ʬʦʨʩʫʥʢʘ-

ʤʠ, ʬʦʨʩʫʥʢʠ ʧʨʠ ʵʪʦʤ ʨʘʟʤʝʱʝʥʳ ʥʘ ʢʦʨʧʫ-

ʩʝ ʚʝʥʪʠʣʷʪʦʨʘ ʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʚʦʨʦʪ ʩʦʚ-

ʤʝʩʪʥʦ ʩ ʥʠʤ.  

ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴ ʧʦʩʪʦʷʥʥʳʡ ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʦʙʜʫʚ ʞʠ-

ʚʦʪʥʳʭ, ʯʪʦ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʰʘʝʪ ʚʦʧʨʦʩ 

ʨʘʚʥʦʤʝʨʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʦʛʦʣʦʚʴʷ ʚ ʞʘʨ-

ʢʠʡ ʧʝʨʠʦʜ. ʆʜʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚʦʟʜʫʰʥʦ-

ʛʦ ʧʦʪʦʢʘ ʩʦʟʜʘʝʪ ʥʘ ʫʯʘʩʪʢʝ ʢʦʨʦʚʥʠʢʘ, ʥʘ-

ʭʦʜʷʱʝʛʦʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ ʚʝʥʪʠ-

ʣʷʪʦʨʘʤʠ, ʟʦʥʳ ʩ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʦʙʜʫʚʘ, ʪ. ʢ. ʩʢʦʨʦʩʪʴ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʩ 

ʫʜʘʣʝʥʠʝʤ ʦʪ ʚʝʥʪʠʣʷʪʦʨʘ ʧʘʜʘʝʪ, ʘ ʚʦʟʜʫʰ-

ʥʳʡ ʧʦʪʦʢ ʨʘʩʩʝʠʚʘʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʧʨʠʜʘʥʠʝ 

ʨʘʤʘʤ ʚʝʥʪʠʣʷʪʦʨʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʦʨʦʪʘ 

ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʫʛʦʣ ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʦʩʠ ʩʥʠʞʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ-ʟʘ 

ʥʘʣʠʯʠʷ ʛʠʙʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʤʝʞʜʫ ʝʝ ʵʣʝ-

ʤʝʥʪʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʯʘʩʪʢʦʚ ʚʦʜʦʧʨʦʚʦʜʘ 

ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʋʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ 

ʯʘʩʪʠʯʥʦ ʫʩʪʨʘʥʝʥʳ ʚ ʫʩʪʨʦʡʩʪʚʝ ʧʦʙʫʞʜʝ-

ʥʠʷ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ [7] ʟʘ ʩʯʝʪ ʪʦʛʦ, 

ʯʪʦ ʦʩʝʚʳʝ ʚʝʥʪʠʣʷʪʦʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʚ ʨʷʜ ʥʘʜ ʟʦʥʘʤʠ 

ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʥʘ ʟʘʜʘʥʥʦʤ ʨʘʩʩʪʦʷ-

ʥʠʠ ʦʜʠʥ ʦʪ ʜʨʫʛʦʛʦ, ʩʥʘʙʞʝʥʳ ʨʝʚʝʨʩʠʚʥʳʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʫʩʢʘʪʝʣʝʤ, ʧʦ ʩʠʛʥʘʣʫ 

ʠʟ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʠʟʤʝʥʷʶʱʠʤ ʥʘʧʨʘʚʣʝ-

ʥʠʝ ʚʨʘʱʝʥʠʷ ʣʦʧʘʩʪʝʡ ʚʝʥʪʠʣʷʪʦʨʦʚ ʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ.  

ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʨʝʚʝʨʩʠʚʥʦʤ ʨʝʞʠʤʝ ʨʘ-

ʙʦʪʳ ʚʝʥʪʠʣʷʪʦʨʦʚ ʩʦʟʜʘʚʘʝʤʳʡ ʠʤʠ ʚʦʟ-

ʜʫʰʥʳʡ ʧʦʪʦʢ ʤʝʥʷʝʪ ʩʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ 

180Ü, ʪʦ ʬʦʨʩʫʥʢʠ ʜʣʷ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ 

ʨʘʩʧʳʣʝʥʠʷ ʚʦʜʳ ʨʘʩʧʦʣʘʛʘʶʪ ʧʦ ʦʙʝ ʩʪʦʨʦ-

ʥʳ ʦʪ ʚʝʥʪʠʣʷʪʦʨʦʚ. ʈʘʩʧʳʣʝʥʠʝ ʚʦʜʳ ʧʨʦ-

ʠʟʚʦʜʠʪ ʪʘ ʛʨʫʧʧʘ ʬʦʨʩʫʥʦʢ, ʢʦʪʦʨʘʷ ʚ ʜʘʥ-

ʥʳʡ ʤʦʤʝʥʪ ʦʤʳʚʘʝʪʩʷ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ 

ʚʝʥʪʠʣʷʪʦʨʘ. ʏʝʨʝʜʦʚʘʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʨʝ-

ʚʝʨʩʠʚʥʦʛʦ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨ-

ʤʠʨʦʚʘʥʠʶ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʚʦʟʜʫʰʥʳʭ ʧʦ-

ʪʦʢʦʚ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʧʦʤʝʱʝʥʠʷ, ʢ ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʩʪʦʡʥʳʭ ʟʦʥ. ʆʪ-

ʩʫʪʩʪʚʠʝ ʧʦʜʚʠʞʥʳʭ ʫʯʘʩʪʢʦʚ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʚʳʰʘʝʪ ʥʘʜʝʞʥʦʩʪʴ 

ʝʛʦ ʨʘʙʦʪʳ. ʆʜʥʘʢʦ ʨʘʩʧʳʣʝʥʠʝ ʚʦʜʳ ʚ ʥʘ-

ʧʨʘʚʣʝʥʠʠ, ʩʦʚʧʘʜʘʶʱʝʤ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ, ʥʝ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴ-

ʥʳʤ ʚʘʨʠʘʥʪʦʤ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʚʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʦʪʦʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʦʟʜʫʰʥʦʛʦ; ʧʨʠ ʵʪʦʤ ʥʝ ʜʦʩʪʠʛʘʶʪʩʷ ʤʘʢ-

ʩʠʤʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ ʠ 

ʜʦʩʪʘʪʦʯʥʘʷ ʩʪʝʧʝʥʴ ʦʭʣʘʞʜʝʥʠʷ ʚʦʟʜʫʭʘ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʧʝʨʝʢʣʶʯʝʥʠʝ ʦʩʝʚʳʭ ʚʝʥʪʠʣʷ-

ʪʦʨʦʚ ʩ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʥʘ ʨʝ-

ʚʝʨʩʠʚʥʳʡ ʠ ʦʙʨʘʪʥʦ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʦʩʣʝ 

ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ ʚʩʝʭ ʚʝʥʪʠʣʷʪʦʨʦʚ, ʯʪʦ ʩʦ-

ʟʜʘʝʪ ʧʝʨʠʦʜʳ ʧʦʥʠʞʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʚʦʟ-

ʜʫʰʥʦʛʦ ʧʦʪʦʢʘ, ʘ ʚʦ ʚʨʝʤʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʧʫʩʢʦʚ ʧʨʠʚʦʜʦʚ ʚʝʥʪʠʣʷʪʦ-

ʨʦʚ ʩʦʟʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʵʣʝʢ-

ʪʨʠʯʝʩʢʫʶ ʩʝʪʴ.  

ʇʨʦʠʟʚʦʜʠʪʴ ʥʘʛʥʝʪʘʥʠʝ ʚʦʟʜʫʭʘ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʚ ʜʚʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ 

ʩʧʦʩʦʙʥʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʝʥʪʠʣʷʮʠʠ [8], 

ʚʢʣʶʯʘʶʱʝʝ ʦʩʝʚʦʡ ʚʝʥʪʠʣʷʪʦʨ, ʟʘʢʣʶʯʝʥ-

ʥʳʡ ʚ ʢʦʨʧʫʩ ʠʟ ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ, ʠ ʥʝʧʦ-

ʜʚʠʞʥʳʡ ʜʠʬʬʫʟʦʨ, ʟʘʢʨʝʧʣʝʥʥʳʡ ʥʘ ʢʦʨʧʫ-

ʩʝ ʚʝʥʪʠʣʷʪʦʨʘ ʩʦ ʩʪʦʨʦʥʳ ʠʩʭʦʜʷʱʝʛʦ ʚʦʟ-

ʜʫʰʥʦʛʦ ʧʦʪʦʢʘ (ʨʠʩ. 1, ʘ). ʇʨʠ ʵʪʦʤ ʦʩʴ 

ʚʝʥʪʠʣʷʪʦʨʘ ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ ʟʘʥʠʤʘʝʪ 

ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʘ ʣʘʤʝʣʠ ʜʠʬʬʫʟʦ-

ʨʘ ʨʘʟʜʝʣʷʶʪ ʩʦʟʜʘʚʘʝʤʳʡ ʚʝʥʪʠʣʷʪʦʨʦʤ 

ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ ʥʘ ʜʚʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʦʪʦʢʘ. ʊʘʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʦ-

ʪʦʢʘ ʚ ʜʚʘ ʨʘʟʘ ʩʥʠʞʘʝʪ ʦʙʲʝʤ ʧʝʨʝʤʝʱʘʝ-

ʤʦʡ ʚʦʟʜʫʰʥʦʡ ʤʘʩʩʳ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʥʠʞʘʝʪ ʦʭʣʘʞʜʘʶʱʠʡ 

ʵʬʬʝʢʪ ʦʪ ʢʘʞʜʦʛʦ ʠʟ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥ 

ʚʦʟʜʫʭʦʦʙʤʝʥ ʧʦʜ ʚʝʥʪʠʣʷʪʦʨʦʤ ʠ ʚʙʣʠʟʠ 

ʥʝʛʦ ʠʟ-ʟʘ ʚʟʘʠʤʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʚʩʪʨʝʯʥʳʭ 

ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ ʦʪ ʩʦʩʝʜʥʠʭ ʚʝʥʪʠʣʷʪʦ-

ʨʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʫ ʦʙʣʘʩʪʴ ʥʝʢʦʤʬʦʨʪʥʦʡ 

ʜʣʷ ʞʠʚʦʪʥʳʭ ʚ ʞʘʨʢʠʡ ʧʝʨʠʦʜ ʛʦʜʘ.  

ɺʳʧʫʩʢʘʝʤʳʝ ʢʦʤʧʘʥʠʝʡ Ventec ʚʝʥʪʠʣʷ-

ʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʪʠʧʘ Cyclone ʦʙʣʘʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʣʘʤʝ-

ʣʝʡ ʜʠʬʬʫʟʦʨʘ, ʯʪʦʙʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʛʥʝ-

ʪʘʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʢʘʢ ʩ ʨʘʟʜʝʣʝʥʠʝʤ 

ʝʛʦ ʥʘ ʜʚʝ ʯʘʩʪʠ, ʪʘʢ ʠ ʙʝʟ ʨʘʟʜʝʣʝʥʠʷ (ʨʠʩ. 1, 

ʙ). ʇʨʠ ʵʪʦʤ ʧʝʨʝʩʪʘʥʦʚʢʘ ʣʘʤʝʣʝʡ ʜʦʣʞʥʘ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚʨʫʯʥʫʶ.  
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ʘ) 

 
ʙ) 

ʈʠʩ. 1. ɺʝʥʪʠʣʷʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: 

ʘ) ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ; ʙ) ʙʝʟ  

ʨʘʟʜʝʣʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ 

 

ʌʦʨʩʫʥʢʠ ʩʠʩʪʝʤʳ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ 

ʨʘʩʧʳʣʝʥʠʷ ʚʦʜʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʣʘʤʝʣʷʭ 

ʜʠʬʬʫʟʦʨʘ ʠ ʧʨʦʠʟʚʦʜʷʪ ʨʘʩʧʳʣʝʥʠʝ ʚ ʥʘ-

ʧʨʘʚʣʝʥʠʷʭ, ʩʦʚʧʘʜʘʶʱʠʭ ʩ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʠʩʭʦʜʷʱʠʭ ʠʟ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ [9]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʧʝ-

ʨʘʪʠʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʟʜʘʚʘʝ-

ʤʦʛʦ ʠʤ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ, ʘ ʩʦʚʧʘʜʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʠ ʚʦʜʥʦʛʦ 

ʨʘʩʧʳʣʘ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʥʝ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʨʝʘʣʠʟʫʝʪʩʷ ʵʥʝʨʛʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʙʝʠʭ ʬʘʟ, ʯʪʦ ʩʥʠʞʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʭʣʘ-

ʞʜʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ ʞʠʚʦʪʥʦʚʦʜʯʝ-

ʩʢʦʡ ʬʝʨʤʳ. 

ʏʪʦʙʳ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʰʥʦʡ 

ʩʨʝʜʳ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ ʚ 

ʞʘʨʢʠʡ ʧʝʨʠʦʜ ʛʦʜʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯ-

ʥʳʡ ʫʨʦʚʝʥʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʥʘʜʝʞʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʨʘʟʨʘ-

ʙʦʪʘʥ ʨʷʜ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʨʝʘʣʠʟʦʚʘʥ-

ʥʳʭ ʚ ʫʩʪʨʦʡʩʪʚʝ ʧʦʙʫʞʜʝʥʠʷ ʚʦʟʜʫʭʦʦʙʤʝ-

ʥʘ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʜʣʷ ʞʠʚʦʪ-

ʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʩ ʧʨʦʪʠʚʦʪʦʢʦʤ ʞʠʜʢʦʡ ʠ 

ʛʘʟʦʚʦʡ ʬʘʟ (ʨʠʩ. 2).  
                                                                                 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʧʦʙʫʞʜʝʥʠʷ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ 

ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʩ ʧʨʦʪʠʚʦʪʦʢʦʤ ʞʠʜʢʦʡ ʠ ʛʘʟʦʚʦʡ ʬʘʟ (ʚʠʜ ʩʚʝʨʭʫ): 1- ʦʩʝʚʳʝ ʚʝʥʪʠʣʷʪʦʨʳ 

ʩ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘʤʠ; 2 - ʢʦʨʧʫʩ ʦʩʝʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ; 3 - ʚʨʘʱʘʶʱʘʷʩʷ ʢʦʨʧʫʩʥʘʷ ʜʝʪʘʣʴ; 4 - ʜʠʬʬʫʟʦʨ; 

5 - ʧʦʚʦʨʦʪʥʦʝ ʢʦʣʴʮʦ; 6 - ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʧʦʚʦʨʦʪʘ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ ʩ ʨʝʜʫʢʪʦʨʦʤ; 7 - ʥʘʚʠʚʦʯʥʳʝ ʙʘʨʘʙʘʥʳ; 

8 - ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʪʨʦʩʳ; 9 - ʧʨʦʪʠʚʦʚʝʩʳ; 10 - ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʪʨʦʩʳ; 11 - ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ; 12 - ʜʘʪʯʠʢ 

ʚʣʘʞʥʦʩʪʠ; 13 - ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ; 14 - ʥʘʩʦʩʥʘʷ ʫʩʪʘʥʦʚʢʘ; 15 - ʬʠʣʴʪʨ ʜʣʷ ʦʯʠʩʪʢʠ ʠ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ; 

16 - ʨʝʟʝʨʚʫʘʨ ʜʣʷ ʚʦʜʳ; 17 - ʪʨʝʭʭʦʜʦʚʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ; 18, 19 - ʚʝʪʢʠ ʚʦʜʦʧʨʦʚʦʜʘ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ; 20, 21 - ʟʘʧʦʨʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʣʘʧʘʥʳ; 22, 23 - ʛʨʫʧʧʳ ʨʘʩʧʳʣʠʪʝʣʴʥʳʭ ʬʦʨʩʫʥʦʢ. 
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ʆʩʥʦʚʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ:  

- ʧʨʠʜʘʥʠʝ ʫʩʪʨʦʡʩʪʚʫ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʠ ʤʝʥʷʪʴ ʥʘ 180Ü ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ-

ʛʥʝʪʘʥʠʷ ʚʦʟʜʫʰʥʦʡ ʩʪʨʫʠ, ʧʨʠ ʵʪʦʤ ʩʦʭʨʘ-

ʥʷʷ ʥʝʠʟʤʝʥʥʳʤ ʫʛʦʣ ʝʝ ʥʘʢʣʦʥʘ ʢ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ;  

- ʫʩʪʨʦʡʩʪʚʦ ʫʯʘʩʪʢʘ ʩʦ ʚʩʪʨʝʯʥʳʤ ʥʘ-

ʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʚʦʜʥʦʛʦ ʨʘʩʧʳʣʘ ʠ 

ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ;  

- ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʛʨʫʧʧ 

ʬʦʨʩʫʥʦʢ ʩ ʠʟʤʝʥʝʥʠʝʤ ʚʝʢʪʦʨʘ ʥʘʧʨʘʚʣʝʥʠʷ 

ʚʦʟʜʫʰʥʦʡ ʩʪʨʫʠ.  

ʋʩʪʨʦʡʩʪʚʦ ʧʦʙʫʞʜʝʥʠʷ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʠ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʜʣʷ ʞʠʚʦʪʥʦ-

ʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʩ ʧʨʦʪʠʚʦʪʦʢʦʤ ʞʠʜʢʦʡ ʠ 

ʛʘʟʦʚʦʡ ʬʘʟ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ (ʨʠʩ. 2) ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʝ ʚ ʨʷʜ ʥʘʜ ʟʦʥʘʤʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠ-

ʚʦʪʥʳʭ ʥʘ ʨʘʚʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʜʠʥ ʦʪ ʜʨʫʛʦ-

ʛʦ ʦʩʝʚʳʝ ʚʝʥʪʠʣʷʪʦʨʳ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʘʩ-

ʧʦʣʦʞʝʥʠʝʤ ʦʩʠ ʚʨʘʱʝʥʠʷ ʣʦʧʘʩʪʝʡ (ʨʠʩ. 3). 
 

 
ʘ) 

 
ʙ) 

ʈʠʩ. 3. ʉʭʝʤʘ ʦʩʥʦʚʥʦʛʦ ʫʟʣʘ ʫʩʪʨʦʡʩʪʚʘ 

ʧʦʙʫʞʜʝʥʠʷ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ 

ʩ ʧʨʦʪʠʚʦʪʦʢʦʤ ʞʠʜʢʦʡ ʠ ʛʘʟʦʚʦʡ ʬʘʟ: ʘ) ʚʠʜ  

ʩʧʝʨʝʜʠ; ʙ) ʚʠʜ ʩʙʦʢʫ; 1 - ʦʩʝʚʦʡ ʚʝʥʪʠʣʷʪʦʨ;  

2 - ʢʦʨʧʫʩ ʦʩʝʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ;  

3 - ʧʦʚʦʨʘʯʠʚʘʶʱʘʷʩʷ ʢʦʨʧʫʩʥʘʷ ʜʝʪʘʣʴ;  

4 - ʜʠʬʬʫʟʦʨ; 5 - ʧʦʚʦʨʦʪʥʦʝ ʢʦʣʴʮʦ. 

ɺʝʥʪʠʣʷʪʦʨʳ ʟʘʢʣʶʯʝʥʳ ʚ ʢʦʨʧʫʩʘ ʠʟ 

ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ; ʧʨʠ ʵʪʦʤ ʩʦ ʩʪʦʨʦʥʳ ʠʩʭʦ-

ʜʷʱʝʛʦ ʠʟ ʚʝʥʪʠʣʷʪʦʨʘ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ 

ʥʘ ʢʦʨʧʫʩʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʚʦʙʦʜʥʦ ʧʦʚʦʨʘ-

ʯʠʚʘʶʱʘʷʩʷ ʚʦʢʨʫʛ ʦʩʠ ʚʝʥʪʠʣʷʪʦʨʘ ʢʦʨʧʫʩ-

ʥʘʷ ʜʝʪʘʣʴ, ʚʳʧʦʣʥʝʥʥʘʷ ʚ ʬʦʨʤʝ ʫʩʝʯʝʥʥʦʛʦ 

ʧʦʜ ʫʛʣʦʤ 60Ü ʮʠʣʠʥʜʨʘ, ʦʙʦʨʫʜʦʚʘʥʥʘʷ ʜʠʬ-

ʬʫʟʦʨʘʤʠ ʣʘʤʝʣʴʥʦʛʦ ʪʠʧʘ. ʇʦʚʦʨʦʪ ʢʦʨʧʫʩ-

ʥʦʡ ʜʝʪʘʣʠ ʚʦʢʨʫʛ ʦʩʠ ʚʝʥʪʠʣʷʪʦʨʘ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪʩʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʧʦʚʦʨʦʪʘ ʢʦʨʧʫʩ-

ʥʳʭ ʜʝʪʘʣʝʡ ʠ ʩʠʩʪʝʤʦʡ ʪʨʦʩʦʚ ʠ ʧʨʦʪʠʚʦʚʝ-

ʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʚʦʨʦʪʥʳʤ ʢʦʣʴʮʦʤ, ʨʘʟ-

ʤʝʱʝʥʥʳʤ ʥʘ ʢʦʨʧʫʩʥʦʡ ʜʝʪʘʣʠ. ʇʨʠ ʵʪʦʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʧʦʚʦʨʦʪ ʚʦ-

ʢʨʫʛ ʦʩʠ ʚʝʥʪʠʣʷʪʦʨʘ ʥʘ ʫʛʦʣ 18Ü ʚʩʝʭ ʢʦʨ-

ʧʫʩʥʳʭ ʜʝʪʘʣʝʡ ʩ ʜʠʬʬʫʟʦʨʘʤʠ; ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʠʟʤʝʥʷʝʪʩʷ ʥʘ 180Ü ʥʘʧʨʘʚʣʝʥʠʝ 

ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʚ ʧʦʤʝʱʝʥʠʠ, ʯʪʦ ʧʨʠʚʦ-

ʜʠʪ ʢ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘ-

ʩʪʦʡʥʳʭ ʟʦʥ.  

ʋʩʪʨʦʡʩʪʚʦ ʪʘʢʞʝ ʩʥʘʙʞʝʥʦ ʩʠʩʪʝʤʦʡ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ ʚʦʜʳ, ʬʦʨ-

ʩʫʥʢʠ ʢʦʪʦʨʦʡ ʦʙʨʘʱʝʥʳ ʩʦʧʣʘʤʠ ʢ ʚʦʟʜʫʰ-

ʥʦʤʫ ʧʦʪʦʢʫ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ 

ʦʪ ʚʝʥʪʠʣʷʪʦʨʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʧʨʝʚʳʰʘʶ-

ʱʝʤ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʬʘʢʝʣʘ ʨʘʩʧʳʣʘ ʚʦʜʳ ʦʪ 

ʬʦʨʩʫʥʢʠ ʜʦ ʪʦʯʢʠ ʦʧʨʦʢʠʜʳʚʘʥʠʷ ʬʘʢʝʣʘ 

ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ ʚʝʥʪʠʣʷʪʦʨʘ. ʆʙʱʘʷ 

ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ, ʚʳʧʦʣʥʷʝʤʳʭ ʦʪ-

ʜʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʫʩʪʨʦʡʩʪʚʘ, ʦʩʫʱʝʩʪ-

ʚʣʷʝʪʩʷ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʠʥʬʦʨ-

ʤʘʮʠʠ ʦʪ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦ-

ʩʪʠ, ʨʘʟʤʝʱʘʝʤʳʭ ʚ ʧʦʤʝʱʝʥʠʠ. 

ʋʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ. ɺ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʤ ʧʦʤʝʱʝʥʠʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤʘʥʜʦʡ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ 13 

(ʨʠʩ. 2) ʚʢʣʶʯʘʝʪʩʷ ʥʘ ʧʦʩʪʦʷʥʥʳʡ ʨʝʞʠʤ 

ʨʘʙʦʪʳ ʮʠʨʢʫʣʷʮʠʦʥʥʘʷ ʚʝʥʪʠʣʷʮʠʷ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʘʷ ʨʝʚʝʨʩʠʚʥʳʡ ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ 

ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ. ʈʝʚʝʨʩ ʚʦʟʜʫʰʥʦʛʦ 

ʧʦʪʦʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦʩʣʝ ʠʩʪʝ-

ʯʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʮʠʨʢʫʣʷʮʠʠ 

ʚʦʟʜʫʭʘ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʦ ʢʦʤʘʥʜʝ 

ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ, ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʧʦʚʦʨʦʪʘ 

ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ 6 ʩʦʚʝʨʰʘʝʪ ʚʨʘʱʝʥʠʝ 

ʚʘʣʘ ʩ ʥʘʚʠʚʦʯʥʳʤʠ ʙʘʨʘʙʘʥʘʤʠ 7, ʧʨʠ ʵʪʦʤ 

ʦʜʠʥ ʠʟ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʦʩʦʚ 8 ʥʘʤʘʪʳʚʘ-

ʝʪʩʷ ʥʘ ʙʘʨʘʙʘʥ, ʘ ʚʪʦʨʦʡ - ʨʘʟʤʘʪʳʚʘʝʪʩʷ ʩ 

ʙʘʨʘʙʘʥʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʦʪʠʚʦʚʝʩʘ 9.  
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ɺʤʝʩʪʝ ʩ ʧʨʦʜʦʣʴʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʤʘ-

ʛʠʩʪʨʘʣʴʥʳʭ ʪʨʦʩʦʚ 8 ʧʝʨʝʤʝʱʘʝʪʩʷ ʠ ʩʦ-

ʝʜʠʥʠʪʝʣʴʥʳʡ ʪʨʦʩ 10, ʟʘʢʨʝʧʣʝʥʥʳʡ ʥʘ ʧʦ-

ʚʦʨʦʪʥʦʤ ʢʦʣʴʮʝ 5, ʧʝʨʝʤʝʱʘʷ ʧʦʚʦʨʦʪʥʦʝ 

ʢʦʣʴʮʦ 5 ʦʪ ʦʜʥʦʛʦ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʦʩʘ 8 ʢ 

ʜʨʫʛʦʤʫ. ɺʤʝʩʪʝ ʩ ʧʦʚʦʨʦʪʥʳʤ ʢʦʣʴʮʦʤ 5 

ʩʦʚʝʨʰʘʝʪ ʧʦʚʦʨʦʪ ʥʘ 180Ü ʚʦʢʨʫʛ ʦʩʠ ʚʝʥʪʠ-

ʣʷʪʦʨʘ ʠ ʢʦʨʧʫʩʥʘʷ ʜʝʪʘʣʴ 3, ʩ ʜʠʬʬʫʟʦʨʦʤ 

4. ʇʨʦʠʟʚʝʜʷ ʧʦʚʦʨʦʪ ʢʦʨʧʫʩʥʦʡ ʜʝʪʘʣʠ ʥʘ 

180ʦ, ʧʦ ʢʦʤʘʥʜʝ ʠʟ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢ-

ʪʨʦʧʨʠʚʦʜ ʧʦʚʦʨʦʪʘ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ 6 

ʦʪʢʣʶʯʘʝʪʩʷ. ʏʝʨʝʟ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʝʨʠʦʜ 

ʦʧʝʨʘʮʠʠ ʧʦʚʪʦʨʷʶʪʩʷ, ʠ ʢʦʨʧʫʩʥʳʝ ʜʝʪʘʣʠ 

ʚʥʦʚʴ ʩʦʚʝʨʰʘʶʪ ʧʦʚʦʨʦʪ ʥʘ 180Ü ʚʦʢʨʫʛ 

ʦʩʝʡ ʚʝʥʪʠʣʷʪʦʨʦʚ.  

ɺ ʞʘʨʢʠʡ ʧʝʨʠʦʜ ʧʦ ʩʠʛʥʘʣʫ ʜʘʪʯʠʢʘ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 11 ʚ ʧʦʤʝʱʝʥʠʠ ʙʣʦʢ ʫʧ-

ʨʘʚʣʝʥʠʷ 13 ʧʦʜʘʝʪ ʩʠʛʥʘʣ ʥʘ ʥʘʩʦʩʥʫʶ ʫʩʪʘ-

ʥʦʚʢʫ 14 ʠ ʪʨʝʭʭʦʜʦʚʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 

ʢʣʘʧʘʥ 17, ʯʪʦʙʳ ʚʦʜʘ ʠʟ ʨʝʟʝʨʚʫʘʨʘ ʧʦʜʘʚʘ-

ʣʘʩʴ ʧʦ ʚʝʪʢʝ ʚʦʜʦʧʨʦʚʦʜʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝ-

ʥʠʷ 18 ʢ ʨʘʩʧʳʣʠʪʝʣʴʥʳʤ ʬʦʨʩʫʥʢʘʤ 23, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ ʥʘʛʥʝʪʘʝ-

ʤʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘʤʠ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ. 

ʌʦʨʩʫʥʢʠ ʧʨʦʠʟʚʦʜʷʪ ʨʘʩʧʳʣʝʥʠʝ ʚʦʜʳ ʚʦ 

ʚʩʪʨʝʯʥʦʤ ʧʦʪʦʢʫ ʥʘʧʨʘʚʣʝʥʠʠ. ɿʘʧʦʨʥʳʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʣʘʧʘʥʳ 20, 21 ʧʨʠ ʵʪʦʤ 

ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʢʨʳʪʦʤ ʩʦʩʪʦʷʥʠʠ. ʆʜʥʦʚʨʝ-

ʤʝʥʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʟʜʫʰʥʦ-

ʛʦ ʧʦʪʦʢʘ ʚ ʧʦʤʝʱʝʥʠʠ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ 

ʧʨʝʢʨʘʱʘʝʪʩʷ ʥʘʛʥʝʪʘʥʠʝ ʚʦʜʳ ʧʦ ʚʝʪʢʝ ʚʦ-

ʜʦʧʨʦʚʦʜʘ 18 ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʦʡ, ʦʪʢʨʳʚʘ-

ʝʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ 20, ʧʨʦʠʩʭʦ-

ʜʠʪ ʩʙʨʦʩ ʚʦʜʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʚʝʪʢʝ ʚʦʜʦ-

ʧʨʦʚʦʜʘ 18 ʚ ʨʝʟʝʨʚʫʘʨ.  

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ, ʧʦ ʢʦʤʘʥʜʝ ʙʣʦʢʘ 

ʫʧʨʘʚʣʝʥʠʷ, ʪʨʝʭʭʦʜʦʚʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 

ʢʣʘʧʘʥ 17 ʧʝʨʝʢʨʳʚʘʝʪ ʚʝʪʢʫ ʚʳʩʦʢʦʥʘʧʦʨ-

ʥʦʛʦ ʚʦʜʦʧʨʦʚʦʜʘ 18 ʠ ʦʪʢʨʳʚʘʝʪ ʚʝʪʢʫ 19, 

ʧʦʩʣʝ ʯʝʛʦ ʟʘʧʫʩʢʘʝʪʩʷ ʥʘʩʦʩʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʠ 

ʧʦ ʚʦʜʦʧʨʦʚʦʜʫ 19 ʥʘʛʥʝʪʘʝʪʩʷ ʚʦʜʘ ʢ ʬʦʨ-

ʩʫʥʢʘʤ 22, ʩʦʧʣʘ ʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʳ ʥʘ-

ʚʩʪʨʝʯʫ ʥʘʛʥʝʪʘʝʤʦʤʫ ʚʝʥʪʠʣʷʪʦʨʦʤ ʧʦʪʦʢʫ 

ʚʦʟʜʫʭʘ. ʌʦʨʩʫʥʢʠ 22 ʧʨʦʠʟʚʦʜʷʪ ʤʝʣʢʦʜʠʩ-

ʧʝʨʩʥʦʝ ʨʘʩʧʳʣʝʥʠʝ ʚʦʜʳ. ʈʘʩʧʳʣʝʥʠʝ ʚʦʜʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʠʢʣʠʯʥʦ. ʇʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʮʠʢʣʘ ʨʘʩʧʳʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʦʢʘʟʘ-

ʥʠʡ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟ-

ʜʫʭʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʤʝʱʝʥʠʠ, ʠ ʨʝʛʫ-

ʣʠʨʫʝʪʩʷ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʦʜʥʦʛʦ, ʥʘʠʙʦʣʝʝ ʧʨʠʦ-

ʨʠʪʝʪʥʦʛʦ, ʥʘʧʨʘʚʣʝʥʠʷ ʟʘʙʦʨʘ ʚʦʟʜʫʰʥʦʡ 

ʤʘʩʩʳ ʚʝʥʪʠʣʷʪʦʨʦʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝ-

ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʢʦʨʧʫʩ 

ʚʝʥʪʠʣʷʪʦʨʘ ʦʙʦʨʫʜʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʨʘʱʘʶʱʝʡʩʷ ʢʦʨʧʫʩʥʦʡ ʜʝʪʘʣʴʶ ʩ ʜʠʬʬʫ-

ʟʦʨʘʤʠ, ʨʘʟʤʝʱʝʥʥʦʡ ʩʦ ʩʪʦʨʦʥʳ ʚʭʦʜʷʱʝʛʦ 

ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ. ʂʦʨʧʫʩʥʳʝ ʜʝʪʘʣʠ ʣʠʮʝ-

ʚʦʡ ʩʪʦʨʦʥʦʡ ʦʙʨʘʱʝʥʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʩʪʦʨʦʥʳ, ʧʨʠ ʵʪʦʤ ʧʦʚʦʨʦʪ ʜʝʪʘʣʝʡ ʥʘ 180Ü 

ʚʦʢʨʫʛ ʦʩʠ ʚʝʥʪʠʣʷʪʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʠʥ-

ʭʨʦʥʥʦ. 

ʎʠʢʣʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ-

ʪʦʢʘ ʚʦʟʜʫʭʘ ʩʦʚʤʝʩʪʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʬʬʝʢʪʘ ʧʨʦʪʠʚʦʪʦʢʘ ʞʠʜʢʦʡ ʠ ʛʘʟʦʚʦʡ ʬʘʟ 

ʦʙʝʩʧʝʯʠʪ ʨʘʟʨʫʰʝʥʠʝ ʟʘʩʪʦʡʥʳʭ ʟʦʥ ʚ ʦʙʲ-

ʝʤʝ ʧʦʤʝʱʝʥʠʷ ʠ ʫʚʝʣʠʯʠʪ ʘʩʩʠʤʠʣʷʮʠʦʥ-

ʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʟʜʫʭʘ ʟʘ ʩʯʝʪ ʪʫʨʙʫʣʝʥʪ-

ʥʦʛʦ ʨʝʞʠʤʘ ʚʦʟʜʫʰʥʳʭ ʩʪʨʫʡ, ʧʦʚʳʩʠʪ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝ-

ʥʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʣʫʯʰʠʪ ʝʛʦ ʢʘʯʝʩʪ-

ʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʟʚʦʣʠʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʳʡ ʠʥʜʝʢʩ ʚ ʧʦʤʝ-

ʱʝʥʠʠ ʚ ʦʙʣʘʩʪʠ ʢʦʤʬʦʨʪʥʳʭ ʟʥʘʯʝʥʠʡ.  
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)Ȣ%Ȣ +ÏȭÌÃÈÉËȟ candidate of technical sciences 
N.N. Novikov, candidate of technical sciences 
Institute of livestock mechanization ɀ filial of FGBNY FNAC VIM 
Abstract. The developed device for livestock farms air exchange and air condition inducing, consisting of axial fans 
enclosed in a fiberglass housing equipped with a freely rotating housing part with a diffuser, a system of cables and 
counterweights, as well as a system of fine-dispersed water spraying, a device control unit, humidity and tempera-
ture sensors, shut-ÏÆÆ ÅÌÅÃÔÒÏÍÁÇÎÅÔÉÃ ÖÁÌÖÅÓ ÄÅÓÃÒÉÐÔÉÏÎ ÉÓ ÇÉÖÅÎȢ 4ÈÉÓ ÄÅÖÉÃÅȭÓ ÄÅÓÉÇÎ ÆÅÁÔÕÒÅÓ ÁÌÌÏ× ÔÏ ÃÈÁÎÇÅ ÔÈÅ 
ÁÉÒ ÆÌÏ× ÄÉÒÅÃÔÉÏÎ ÐÕÍÐÅÄ ÂÙ ÔÈÅ ÆÁÎÓ ÉÎ υότЌȢ It is noted that at the same time, the device provides a non-stationary 
ventilation regime when there is no formation of stagnant zones in the room air volume, it increases the air assimi-
lation ability and improves its quality indicators, increases the tuÒÂÕÌÅÎÔ ÁÉÒ ÊÅÔÓȭ ÌÏÃÁÌ ÓÐÅÅÄÓ ÉÎ ÔÈÅ ÁÉÒ ÖÏÌÕÍÅȟ ÉÎȤ
creases indoor air-cooling intensity and, consequently, creates a animals micro-climate comfort sufficient level in 
the hot season. The fine-ÄÉÓÐÅÒÓÅÄ ×ÁÔÅÒ ÓÐÒÁÙ ÎÏÚÚÌÅÓȭ ÄÅÖÉÃÅ ÓÃÈÅÍÅ ÐÒÏÖÉÄÅÓ ×ÁÔÅÒ ÓÐÒaying towards the air jet, 
that makes it possible the water evaporation and air flow cool to maximize. The proposed device relevance is due to 
its focus on the problem solving by animals keeping comfort in hot season increasing, taking into account the steady 
ÔÒÅÎÄ ÏÆ ÃÌÉÍÁÔÅ ×ÁÒÍÉÎÇȢ 4ÈÅ ÄÅÖÅÌÏÐÅÄ ÄÅÖÉÃÅ ÕÓÉÎÇ ×ÉÌÌ ÃÒÅÁÔÅ ÍÏÒÅ ÃÏÍÆÏÒÔÁÂÌÅ ÁÎÉÍÁÌÓȭ ÍÉÃÒÏÃÌÉÍÁÔÅ ÃÏÎÄÉȤ
ÔÉÏÎÓȟ ÔÈÅÙȭÌÌ ÐÏÓÉÔÉÖÅÌÙ ÁÆÆÅÃÔ ÔÈÅ ÌÉÖÅÓÔÏÃË ÐÒÏÄÕÃÔÉÏÎȢ 
Keywords:  livestock, microclimate, air condition systems, comfort improvement, water evaporating air cooling. 
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̒̔̓̏̋ ̖̠̠̎́̏̅̓̒ ̃ ̘̌̆̇́̆̍ ̐̏̌̏̇̆̎̉̉ȟ ̈́̃̉̒̉̓ ̏̓ ̜̓̆̍̐̆̑́̓̔̑ ̐̏̌́ ̘̇̉̃̏̓̎̏̃̏̅̆̒̋̏̄̏ ̠̐̏̍̆̆̎̉̚Ȣ 
˞̏̄̌́̒̎̏ ̃̆̓̆̑̉̎́̑̎̏-̜̒́̎̉̓́̑̎̍ ̎̏̑̍́̍ȟ ̠̅̌ ̠̒̏̅̆̑̇́̎̉ ̝̖̒̆̌̏̈̇̉ ̜̖̃̏̓̎ ̝̐̏̋́̈́̓̆̌ ̓̆̐̌̏̔̒̃̏̆Ȥ
̠̎̉ ̐̏̌̏̃ ̅̏̌̇̆̎ ̜̝̂̓ ̎̆ ̂̏̌̆̆ υυȟϊ ˏ̓Ⱦ̍2ЁЌ˞ Ȣ ˏ̜̠̜̃̌̆̎ ̎̆̅̏̒̓́̓̋̉ ̟̖̒̔̆̒̓̃̔̉̚̚ ̒̑̆̅̒̓̃ ̠̅̌ ̏̂̏Ȥ
̄̑̆̃́ ̐̏̌́ ̘̖̇̉̃̏̓̎̏̃̏̅̆̒̋̉ ̐̏̍̆̆̎̉̊̚ȟ ̜̏̒̎̏̃̎̍̉ ̉̈ ̜̖̋̏̓̏̑ ̠̠̟̠̃̌̓̒ȡ ̠̐̏̎̉̇̆̎̎́ ̞̌̆̋̓̑̏̂̆̈̏-
̝̐́̒̎̏̒̓Ƞ ̎̆̄́̓̉̃̎̏̆ ̠̃̌̉̎̉̆ ̎́ ̝̈̅̏̑̏̃̆ ̜̖̇̉̃̏̓̎ ̖̘̖̉̍̉̆̒̋̉ ̉̎̄̑̆̅̉̆̎̓̏̃Ƞ ̝̓̑̔̅̏̆̍̋̏̒̓ ̑̆̍̏̎̓Ȥ
̜̖̎ ̑́̂̏̓Ƞ ̠̎̉̈̋́ ̝̎́̅̆̇̎̏̒̓Ȣ ˚́ ̏̒̎̏̃̆ ̘̒̓́̓̉̒̓̉̆̒̋̏̊ ̏̂̑́̂̏̓̋̉ ̛̜̖̏̂̆̋̓̉̃̎ ̜̖̅́̎̎ ˞˚̉˜ ˗̉̑̄̉Ȥ
̈̉̉ 23-02-ττ Ⱥ˞̝̠̓̑̏̉̓̆̌̎́ ̠̋̌̉̍́̓̏̌̏̄̉Ȼ ̘̜̐̏̌̔̆̎ ̞̘̍̐̉̑̉̆̒̋̉̆ ̈́̃̉̒̉̍̏̒̓̉ ̠̅̌ ̠̏̐̉̒́̎̉ ̈́̋̏̎̏Ȥ
̍̆̑̎̏̒̓̉ ̠̑́̒̐̑̆̅̆̌̆̎̉ ̘̒̏̌̎̆̎̏̊ ̗̑́̅̉́̉̉ȟ ̜̋̏̓̏̑̆ ̐̏̈̃̏̌̉̌̉ ̝̏̐̑̆̅̆̌̉̓ ̞̘̎̆̑̄̆̓̉̆̒̋̉̊ ̝̔̑̏̃̆̎ 
̘̒̏̌̎̆̎̏̄̏ ̘̠̉̈̌̔̆̎̉ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̘̄̆̏̄̑́̉̆̒̋̏̊̕ ̙̜̉̑̏̓ ̍̆̒̓̎̏̒̓̉ ̃ ̘̓̆̆̎̉̆ ̄̏̅́Ȣ ˑ́̎́ ̍̆̓̏Ȥ
̅̉̋́ ̘̑́̒̆̓́ ̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓̉ ̉ ̜̉̎̓̆̑̃́̌ ̠̗̉̎̒̏̌̉̉ ̟̒̔̆̒̓̃̔̆̄̏̚̚ ̘̇̉̃̏̓̎̏̃̏̅̆̒̋̏̄̏ ̐̏̍̆̆̚Ȥ
̠̎̉ ̒ ̝̟̐̏̍̏̚ ̉̎̒̏̄̑́̉̋́̕ȟ ̠̟̠̐̏̈̃̏̌́̚ ̝̏̐̑̆̅̆̌̉̓ ̍̆̒̓́ ̠̑́̈̍̆̆̎̉̚ ̄̆̌̉̏̋̏̌̌̆̋̓̏̑̏̃ ̠̅̌ ̉̎̓̆̎Ȥ
̗̒̉̉̋́̉̉̕ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̘̒̏̌̎̆̎̏̊ ̗̑́̅̉́̉̉ ̃ ̝̜̏̓̏̐̉̓̆̌̎̊ ̐̆̑̉̏̅Ȣ ˝̝̜̆̈̔̌̓́̓ ̉̒̒̌̆̅̏̃́̎̉̊ ̐̏̈̃̏Ȥ
̌̉̌̉ ̝̑́̈̑́̂̏̓́̓ ̒̉̒̓̆̍̔ ̎́ ̂́̈̆ ̄̆̌̉̏̋̏̌̌̆̋̓̏̑́ ̉ ̘̂̉̏̓̆̑̍̉̆̒̋̏̊ ̔̒̓́̎̏̃̋̉ ̠̅̌ ̗̠̔̎̋̉̏̎̉̑̏̃́̎̉̕ 
̞̟̎̆̑̄̏̒̂̆̑̆̄́̆̊̚ ̖̓̆̎̏̌̏̄̉̉ ̏̂̏̄̑̆̃́ ̐̏̌́ ̠̓̆̌̓̎̉̋́ ̃ ̝̜̏̓̏̐̉̓̆̌̎̊ ̐̆̑̉̏̅Ȣ ˍ̎́̌̉̈ ̗̔̎̋̉̏̎̉̑̏̕Ȥ
̠̃́̎̉ ̖̓̆̎̏̌̏̄̉̉ ̐̏ ̓̆̍̐̆̑́̓̔̑̎̏̍̔ ̑̆̇̉̍̔ȡ ̒̑̆̅̎̉̆ ̜̓̆̍̐̆̑́̓̔̑ ̜̃̏̅ ̎́ ̖̃̏̅̆ ̃ ̈̍̆̆̃̉̋ ̐̏̌́ ̉ ̎́ 
̜̖̃̏̅̆ ̉̈ ̎̆̄̏ ̒̏̒̓́̃̉̌̉ ψχЌ˞  ̉ όЌ˞  ̐̑̉ ̗̝̜̖̏̓̑̉́̓̆̌̎ ̘̠̖̈̎́̆̎̉ ̜̓̆̍̐̆̑́̓̔̑ ̎́̑̔̇̎̏̄̏ ̖̃̏̈̅̔́Ȣ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̞̟̠̎̆̑̄̏̒̂̆̑̆̄́́̚ ̖̠̓̆̎̏̌̏̄̉ȟ ̘̇̉̃̏̓̎̏̃̏̅̆̒̋̏̆ ̐̏̍̆̆̎̉̆̚ȟ ̝̜̏̓̏̐̉̓̆̌̎̊ ̐̆̑̉̏̅ȟ 
̄̆̌̉̏̋̏̌̌̆̋̓̏̑ȟ ̘̜̓̆̐̌̉̎̊ ̞̆̋̓̕̕ȟ ̉̎̒̏̄̑́̉̋̕ȟ ̘̠̂̉̏̓̆̑̍̉̆̒̋́ ̔̒̓́̎̏̃̋́ȟ ̘̠̒̏̌̎̆̎́ ̗̠̑́̅̉́̉Ȣ 

  

ɺʚʝʜʝʥʠʝ. ɿʜʦʨʦʚʴʝ ʤʦʣʦʜʥʷʢʘ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʦʢʦʣʦ 50-

60% ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʥʘʭʦʜʷʪʩʷ ʚ ʣʝʞʘʯʝʤ ʧʦ-

ʣʦʞʝʥʠʠ, ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʣʘ ʞʠ-

ʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʧʦʤʝʱʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʥʦʨʤʘʪʠʚʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʣʘ ʢʦʨʦʚʥʠʢʘ, ʛʜʝ ʩʦʜʝʨʞʠʪʩʷ ʤʦʣʦʜʥʷʢ, 

ʩʦʩʪʘʚʣʷʝʪ 12Üʉ ʩ ʫʯʝʪʦʤ ʜʠʬʬʝʨʝʥʮʠʘʣʘ 

ʪʝʤʧʝʨʘʪʫʨʳ ȹtʧ=Ñ2Üʉ [1]. 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʫʩʪ-

ʨʦʡʩʪʚ ʜʣʷ ʦʙʦʛʨʝʚʘ ʧʦʣʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʧʦʤʝʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥ-

ʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ. ʆʩʥʦʚʥʳʝ ʵʣʝ-

ʤʝʥʪʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʥʘʛʨʝʚʘʪʝʣʝʡ, ʪʘʢʠʝ, 

ʢʘʢ ʧʣʘʩʪʠʥʳ, ʪʨʫʙʳ ʠ ʪ. ʧ., ʤʝʪʘʣʣʦʝʤʢʠʝ ʠ 

ʥʝ ʦʪʚʝʯʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ.  

ʂʨʘʪʢʠʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ 

ʜʣʷ ʦʙʦʛʨʝʚʘ ʧʦʣʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝ-

ʱʝʥʠʡ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʠʭ ʦʩʥʦʚʥʳʝ ʥʝʜʦ-

ʩʪʘʪʢʠ:  

- ʧʦʥʠʞʝʥʥʘʷ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʴ ʠʟ-ʟʘ 

ʧʦʷʚʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʘ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʠʟʦʣʷʮʠʠ 

ʥʘʛʨʝʚʘʪʝʣʷ [2, 3];  
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- ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʤʦʣʦʜ-

ʥʷʢʘ ʭʠʤʠʯʝʩʢʠʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʦʢʨʳʪʠʠ ʧʦʣʦʚ (ʢʝʨʘʤʟʠʪ, 

ʘʛʣʦʧʦʨʠʪʙʝʪʦʥ, ʨʝʟʠʥʦʢʦʨʜʦʚʳʝ ʧʣʠʪʳ [4, 

5]);  

- ʩʣʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘ-

ʙʦʪ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʧʨʦʚʦʣʦʯʥʦʛʦ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʠ ʠʟʣʝʯʝʥʠʠ ʝʛʦ ʠʟ ʙʝ-

ʪʦʥʥʦʡ ʧʣʠʪʳ ʜʣʷ ʟʘʤʝʥʳ [6];  

- ʧʦʚʳʰʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʥʠʟʢʘʷ ʥʘʜʝʞ-

ʥʦʩʪʴ [7]. 

ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʫʩʪʨʘʥʝʥʠʷ ʦʪʤʝʯʝʥʥʳʭ 

ʥʝʜʦʩʪʘʪʢʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙ-

ʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ɺʀʕ) ʩ ʨʘʟ-

ʨʘʙʦʪʢʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʦ-

ʛʨʝʚʘ ʧʦʣʘ ʞʠʚʦʪʥʦʚʦʜʯʝ-

ʩʢʠʭ ʧʦʤʝʱʝʥʠʡ. ʊʘʢʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʦʪʚʝʯʘʝʪ ʪʨʝ-

ʙʦʚʘʥʠʷʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝ-

ʥʠʷ ʠ ʵʢʦʣʦʛʠʠ. ʅʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʂʨrʛrʟʩʢʦʡ ʈʝʩ-

ʧʫʙʣʠʢʠ ʩʘʤʳʡ ʨʘʩʧʨʦʩʪ-

ʨʘʥʥʥʳʡ ʚʠʜ ɺʀʕ ï ʉʦʣ-

ʥʮʝ. ʅʘ ʚʳʩʦʪʝ ʜʦ 2 000 

ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, 

ʚ ʟʦʥʝ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦ-

ʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʷʤʦʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʜʦ-

ʭʦʜʠʪ ʜʦ 270 ʜʥʝʡ ʚ ʛʦʜ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘ-

ʮʠʠ ʜʣʷ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʧʦʤʝʱʝʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʧʦʣʥʝ ʚʦʟ-

ʤʦʞʥʦ ʚ ʧʣʘʥʝ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦ-

ʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʝʣʠʦʢʦʣʣʝʢʪʦʨʦʚ ʠ ʢʦʥ-

ʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʵʥʝʨ-

ʛʠʠ ʧʦ ʮʝʥʝ, ʩʦʧʦʩʪʘʚʠʤʦʡ ʩ ʮʝʥʦʡ ʵʥʝʨʛʠʠ 

ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [8]. 

ʄʦʥʠʪʦʨʠʥʛ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ, ʧʨʝʦʙʨʘʟʫʶʱʠʭ ʵʥʝʨʛʠʶ ʉʦʣʥʮʘ, 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʪʝʭʥʠʯʝʩʢʠ ʧʦʜ-

ʛʦʪʦʚʣʝʥʳ ʠ ʘʢʪʠʚʥʦ ʢʦʥʢʫʨʠʨʫʶʪ ʥʘ ʨʳʥʢʝ 

ʟʘʨʫʙʝʞʥʳʝ ʨʘʟʨʘʙʦʪʢʠ: ʬʠʨʤʳ HOGA, Sint-

solar (ʀʩʧʘʥʠʷ), HOMER, HYPORA (ʉʐɸ), 

ʅʇʇ ñʂʦʥʢʫʨʝʥʪò, ʆʆʆ ñɻʠʜʨʦʧʦʥʠʢʘò 

(ʈʦʩʩʠʷ), ʢʦʤʧʘʥʠʠ NEW-TEK, S.HOME KIT  

(ɻʝʨʤʘʥʠʷ). ʊʘʢʞʝ ʠʤʝʶʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ: ɸ.ɼ. ʆʙʦʟʦʚ, 

ɺ.ʀ. ʃʠʧʢʠʥ, ʊ.ɾ. ɾʘʙʫʜʘʝʚ, ɽ.ʉ. ʋʤʙʝʪʦʚ, 

ʅ.ʓ. ʊʝʤʠʨʙʘʝʚʘ ʠ ʜʨ. 

ʄʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʦʛʨʝʚʘ ʞʠʚʦʪ-

ʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʚ ʦʪʦʧʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘ-

ʮʠʠ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʙʘʟʝ ʜʘʥʥʳʭ ʉʅʠʇ ʂʳʨ-

ʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 23-02-00 ñʉʪʨʦʠʪʝʣʴ-

ʥʘʷ ʢʣʠʤʘʪʦʣʦʛʠʷò. ʈʘʟʣʦʞʠʚ ʜʘʥʥʳʝ ʉʅʠʇ 

ʂʈ 23-02-00 ʥʘ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʩʦʩʪʘʚ-

ʣʷʶʱʠʝ, ʧʦʣʫʯʠʣʠ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʈʩ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʰʠʨʦʪʳ (ʛʨʘʜ. ʩ. ʰ.) ʤʝʩʪʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ 

ʛʦʜʘ (ʨʠʩ. 1). 
 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʈʩ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʰʠʨʦʪʳ 

(ʛʨʘʜ. ʩ. ʰ.) ʤʝʩʪʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 

 

ʉ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ ʃʘʛʨʘʥʞʘ [9] ʧʦʣʫ-

ʯʝʥʳ ʵʤʧʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠ-

ʘʮʠʠ: 

ʈʩ  ρρȟχσὸ ρτȟψσὸ ρψυȟρχ        (1)                                   

ʠ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

Ὢ˝̒
ȟЍ
 ̆

 
˝̒ ȟ

�Q ȟ
 
                 (2)                                  

ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ 503,1 ʄɼʞ/ʤ2Ā 

ʤʝʩ. ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ 

277,2 ʄɼʞ/ʤ2Āʤʝʩ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ʥʘʙ-

ʣʶʜʘʝʪʩʷ ʚ ʤʝʩʷʮʳ: ʤʘʡ-ʠʶʥʴ-ʠʶʣʴ ʠ ʩʦ-    
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