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̜̍́̓̆̑̉́̌ ̋̑̔̄̌̏̄̏ ̒̓̏̌́ ̙̙̐̑̏̆̅̆̄̏ ̐̏ ̐̑̏̄̑́̍̍̆ 

25-̊ ɉ886Ɋ ˏ̒̆̑̏̒̒̉̊̒̋̏̊ ̘̒̓̔̅̆̎̆̒̋̏̊ ̎ ̘́̔̎̏̊ ɉ̘̏̎̏-̘̈́̏̎̏̊) 
̗̋̏̎̆̑̆̎̉̉̕ Ⱥ˕̗̜̎̎̏̃́̉̏̎̎̆ ̗̉̎̏̋̏̍̍̔̎̉̋́̉̉̕ 88) ̃̆̋́Ȼȟ 
̠̐̏̒̃̆̎̎̏̊̚ ˑ̟̎ ˝́̅̉̏ȟ χω-̊ ̄̏̅̏̃̉̎̆̚ ˜̜̏̂̆̅ ̒̏̃̆̓̒̋̏̄̏ 
̎́̑̏̅́ ̎́̅ ̙́̉̒̓̋̏̊̕ ː̆̑̍́̎̉̆̊ ̃ ˏ̆̌̉̋̏̊ ˛̘̓̆̆̒̓̃̆̎̎̏̊ 
̃̏̊̎̆ 1941 -ρωτυ ̄̄Ȣȟ ˑ̠̟̆̒̓̉̌̆̓̉ ̎́̔̋̉ ̉ ̖̓̆̎̏̌̏̄̉̊ ̃ 

˝̏̒̒̉̊̒̋̏̊ ˡ̗̆̅̆̑́̉̉ (2022 -ςπσρɊ ̉ σππ-̟̌̆̓̉ ̠̏̂̑́̈̏̃́̎̉ 
˝̏̒̒̉̊̒̋̏̊ ́̋́̅̆̍̉̉ ̎́̔̋ 

ɉˢ́̂́̑̏̃̒̋ȟ ςυ ̠́̐̑̆̌ - χ ̠̍́ ςπςτ ̄̏̅́Ɋ 

 
ˢ́̂́̑̏̃̒̋ 

2024
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EDUCATION. THE SCIENCE. SOCIETY: 
PROBLEMS AND PROSPECTS FOR STATE 
DEVELOPMENT IN MODERN REALITIES 

materials of the round table held under the program of the 
25th (XXV) All -Russian student scientific (in -person and part -
ÔÉÍÅɊ ÃÏÎÆÅÒÅÎÃÅ Ȱ)ÎÎÏÖÁÔÉÖÅ ÉÎÆÏÃÏÍÍÕÎÉÃÁÔÉÏÎÓ ÏÆ ÔÈÅ 88) 
ÃÅÎÔÕÒÙȱȟ ÄÅÄÉÃÁÔÅÄ ÔÏ 2ÁÄÉÏ $ÁÙȟ ÔÈÅ χωÔÈ anniversary of the 
Victory of the Soviet people over Nazi Germany in the Great 

Patriotic War of  1941 -1945 ., Decade of science 
and technology in the  Russian Federation (2022 -2031)  

and the 300 th anniversary of the formation  
of the Russian Academy of Sciences 

(Khabarovsk, April 25 - May 7, 2024) 
 
 
 
 
 

Khabarovsk  
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çʆɹʈɸɿʆɺɸʅʀɽ. ʅɸʋʂɸ. ʆɹʑɽʉʊɺʆ: ʇʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭè: 

ʤʘʪʝʨʠʘʣʳ ʂʨʫʛʣʦʛʦ ʩʪʦʣʘ ʧʨʦʰʝʜʰʝʛʦ ʧʦ ʧʨʦʛʨʘʤʤʝ 25-ʡ (XXV) 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʥʘʫʯʥʦʡ (ʦʯʥʦ-ʟʘʦʯʥʦʡ) ʢʦʥʬʝʨʝʥʮʠʠ 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʠ XXI ʚʝʢʘè, ʧʦʩʚʷʱʝʥʥʦʡ 

ɼʥʶ ʈʘʜʠʦ, 79-ʡ ʛʦʜʦʚʱʠʥʝ ʇʦʙʝʜʳ ʩʦʚʝʪʩʢʦʛʦ ʥʘʨʦʜʘ ʥʘʜ ʡ 

ʛʦʜʦʚʱʠʥʝ ʇʦʙʝʜʳ ʩʦʚʝʪʩʢʦʛʦ ʥʘʨʦʜʘ ʥʘʜ ʬʘʰʠʩʪʢʦʡ ɻʝʨʤʘʥʠʝʡ ʚ 

ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ 194-1945 ʛʛ., ɼʝʩʷʪʠʣʝʪʠʶ ʥʘʫʢʠ ʠ  

ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 300 ʣʝʪʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʍʘʙʘʨʦʚʩʢ, 25 ʘʧʨʝʣʷ - 7 ʤʘʷ 2024 ʛʦʜʘ). [ʕʣʝʢʪʨʦʥʥʦʝ ʥʘʫʯʥʦʝ 

ʠʟʜʘʥʠʝ. 1 ï ʬʘʡʣ: 6,51 ʄʙ]. ʇʨʝʜʩʝʜʘʪʝʣʴ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ, ʧʨʦʬʝʩʩʦʨ, 

ʜ-ʨ.ʪ.ʥ. ʉ.ʀ. ʉʤʘʛʠʥ ʠ ʜʨ. ï ʍʘʙʘʨʦʚʩʢ: ʀʟʜ-ʚʦ ʍʀʀʂ ʉʠʙɻʋʊʀ, 2024. ï 237 ʩ. 
 

ʈɽʎɽɿɽʅʊʓ: 

ʂɸʊʀʅ ɺ.ɼ. ï ʧʨʦʬʝʩʩʦʨ, ʜ-ʨ.ʪ.ʥ., ɼɺɻʋʇʉ, ʛ. ʍʘʙʘʨʦʚʩʢ 

ʂʋɼʈʗʐʆɺ ɸ.ɹ. ï ʜʦʮʝʥʪ, ʢ.ʧ.ʥ., ɼɺʖ ʄɺɼ ʈʦʩʩʠʠ, ʛ. ʍʘʙʘʨʦʚʩʢ 

ʉʆʃʆɺʏɽʅʂʆɺ ʉ.ɸ. ï ʜʦʮʝʥʪ, ʢ.ʩ.ʥ., ʀʂɸʈʇ ɼɺʆʈɸʅ, ʛ. ɹʠʨʦʙʠʜʞʘʥ 

ʗʈʋʃʀʅ ʀ.ʌ. ï ʧʨʦʬʝʩʩʦʨ, ʜ-ʨ.ʧʦʣʠʪ.ʥ., ʊʆɻʋ, ʛ. ʍʘʙʘʨʦʚʩʢ 

 

7 ʤʘʷ 2024 ʛʦʜʘ ʥʘ ʙʘʟʝ ʍʘʙʘʨʦʚʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʡ 

(ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʬʦʨʤʘʪʠʢʠè ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʚʷʟʠ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʪʨʘʜʠʮʠʦʥʥʘʷ 25-ʷ (XXIV) ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʘʷ (ʦʯʥʦ-ʟʘʦʯʥʘʷ) 

ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ ɼʥʶ ʈʘʜʠʦ, 79-ʡ ʛʦʜʦʚʱʠʥʝ ʇʦʙʝʜʳ ʩʦʚʝʪʩʢʦʛʦ 

ʥʘʨʦʜʘ ʥʘʜ ʬʘʰʠʩʪʢʦʡ ɻʝʨʤʘʥʠʝʡ ʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ 1941-1945 ʛʛ., 

ɼʝʩʷʪʠʣʝʪʠʶ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (2022-2031) ʠ 300 

ʣʝʪʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 

ɼʘʥʥʳʡ ʩʙʦʨʥʠʢ ʩʦʜʝʨʞʠʪ ʤʘʪʝʨʠʘʣʳ ʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʬʝʨʝ 

ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʧʨʘʚʦʚʳʭ ʧʨʘʢʪʠʢ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʟʜʘʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʥʘʫʯʥʦʤʫ ʠ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

ʥʘʫʯʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʩʪʫʜʝʥʪʘʤ ʚʩʝʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʟʘʥʷʪʠʷʤ. 

 

ʀʟʜʘʝʪʩʷ ʩʦʛʣʘʩʥʦ ʇʣʘʥʘ ʨʘʙʦʪʳ 

ʍʀʀʂ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çʉʠʙɻʋʊʀè ʥʘ 2024 ʛʦʜ. 
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˞˛ˑ˒˝˓ˍ˚˕˒ 
 

˜̆ ̘̝̑̆̆̎ ̘̔̑̆̇̅̆̎̉̊ ̉ ̗̏̑̄́̎̉̈́̉̊ ̠̙̖̐̑̉̎̃̉ ̘̔́̒̓̉̆ 
 ̃̑ ́̂̏̓̆ ˗̑ ̔̄̌̏̄̏ ̒̓̏̌́ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣ.... 

 
8 

  
˗˝ˠː˘˨˖ ˞˟˛˘: 

Ⱥ˛ˎ˝ˍ˔˛ˏˍ˚˕˒Ȣ ˚ˍˠ˗ˍȢ ˛ˎ˦˒˞˟ˏ˛ȡ 
˜˝˛ˎ˘˒˙˨ ˕ ˜˒˝˞˜˒˗˟˕ˏ˨ ˝ˍ˔ˏ˕˟˕ˬ ː ˛˞ˠˑˍ˝˞˟ˏˍ 

ˏ ˞˛ˏ˝˒˙˒˚˚˨ˢ ˝˒ˍ˘˕ˬˢȻ 
 

˟˒ˢ˚˕ˤ˒˞˗˕˒ ˕ ˒˞˟˒˞˟ˏ˒˚˚˛˚ˍˠˤ˚˨˒ 
ˍ˞˜˒˗˟˨ ˞˛ˏ˝˒˙˒˚˚˛˞˟˕ 

ˎ̟̏̑̅̇́ ˛Ȣ˘Ȣ ˞̜̏̃̑̆̍̆̎̎̊ ̖̐̏̅̏̅ ̋ ̜̃̂̏̑̔ %20-̜̒̉̒̓̆̍ȣȣȢȢ 13 
ˎ̔̎̉̎ ˍȢˏȢ ˕̗̠̅̆̎̓̉̉̋́̉̕ ̜̖̒̉̒̓̆̍̎ ̙̏̓̎̏̆̎̉̊ 
̗̜̖̉̎̏̑̍́̉̏̎̎̕ ̐̏̅̒̉̒̓̆̍ ̋̏̍̐̌̆̋̒̏̃ ̠̎́̃̆̅̆̎̉ȣȣȣȣȣȣȣ 

 
15 

ˎ̔̎̉̎ ˍȢˏȢȟ ˜̏̓́̐̏̃ ˍȢ˚Ȣ ˍ̘̌̄̏̑̉̓̍̉̆̒̋̏̆ ̘̏̂̆̒̐̆̆̎̉̆ 
́̅́̐̓̉̃̎̏̄̏ ̠̔̐̑́̃̌̆̎̉ ̗̜̉̎̏̑̍́̉̏̎̎̍̉̕ ̐̏̅̒̉̒̓̆̍́̍̉   
̋̏̍̐̌̆̋̒̏̃ ̎́̃̆̅̆̎̉ȣ̠ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣ 

 
 
19 

˗́̂́̎̋̏̃ ˜Ȣ˫Ȣ ˜̏̒̓̑̏̆̎̉̆ ̜̖́̃̓̏̍́̓̉̈̉̑̏̃́̎̎ ̒̉̒̓̆̍ 
̗̝̒̐̆̉́̌̎̏̄̏ ̘̠̎́̈̎́̆̎̉ ̎́ ̏̒̎̏̃̆ ̗̜̖̉̎̏̋̏̍̍̔̓́̉̏̎̎̕ 
̖̓̆̎̏̌̏̄̉̊ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢ 

 
 
25 

˗́̌̆̅̉̎́ ˗ȢˍȢ ˕̎̓̆̑̎̆̓-̐̑̏̒̓̑́̎̒̓̃̏ ̋́̋ ̒̑̆̅̒̓̃̏ 
̗̒́̍̏̑̆́̌̉̈́̉̉ ̘̆̌̏̃̆̋́ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢ 

 
31 

˗̌̆̐̉̋̏̃ ˚Ȣ˚Ȣ ˏ̗̠̆̑̉̉̋́̉̕ ̍̆̓̏̅̉̋̉ ː˛˞˟ χφωυϋȢυ-φτυχ ̃ 
̗̝̆̎̓̑́̌̎̏̊ ̌́̂̏̑́̓̏̑̉̉ ˛˛˛ Ⱥ˗̉̍̋́̎̏-˞̔̓́̑̒̋̉̊ ̄̏̑̎̏-
̝̜̏̂̏̄́̓̉̓̆̌̎̊ ̋̏̍̂̉̎́̓ȻȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢȣȣȣȣȢȢȣȣȣ 

 
 
32 

˗̔̄̅́̑̏̃ ˞Ȣ˝Ȣȟ ˗̏̈̆̌ ˞Ȣ˚Ȣȟ ː̝̑̉̄̏̑̆̃ ˏȢ˚Ȣ ˜̠̑̆̅̌̏̇̆̎̉ ̐̏ 
̙̟̒̏̃̆̑̆̎̒̓̃̏̃́̎̉ ̖̍̆́̎̉̈̍̏̃ ̠̃̎̆̅̑̆̎̉ ̉ ̠̑́̈̃̉̓̉ 
́̐̐́̑́̓̎̏-̐̑̏̄̑́̍̍̎̏̄̏ ̋̏̍̐̌̆̋̒́ Ⱥˎ̜̆̈̏̐́̒̎̊ ̄̏̑̏̅Ȼ 
̗̠̖̆̌ ̜̙̠̐̏̃̆̎̉ ̈́̉̆̎̎̏̒̓̉̚̚ ̠̎́̒̆̌̆̎̉ ̉ ̓̆̑̑̉̓̏̑̉̊ ̏̓ 
̘̜̘̜̖̑̆̈̃́̊̎ ̗̒̉̓̔́̉̊ ̃ ˍ̘̑̋̓̉̆̒̋̏̊ ̈̏̎̆ȣȣȣȣȣȣȣȣȣȣȣ 

 
 
 
 
36 

˚̘́́̌̏̃ ˍȢ˘Ȣȟ ˜̏̓́̐̏̃ ˍȢ˚Ȣ ˞̏̃̑̆̍̆̎̎̏̆ ̠̒̏̒̓̏̎̉̆ ̜̐̑̏̂̌̆̍ 
̠̑́̒̐̏̈̎́̃́̎̉ ̋̌́̒̒̏̃ ̞̜̖̑́̅̉̏̌̆̋̓̑̏̎̎ ̛̏̂̆̋̓̏̃ ̒̉̒̓̆̍̏̊ 
̐̏̅̅̆̑̇̋̉ ̠̠̐̑̉̎̓̉ ̙̑̆̆̎̉̊ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢ 

 
 
40 

˜́̃̌̏̃́ ˏȢ˘Ȣȟ ˎ̆̌̏̔̒̏̃́ ˬȢ˞Ȣ ː̘̑́̉̆̒̋̉̊̕ ̙̐̌́̎̆̓ ̋́̋ 
̖̠̓̆̎̏̌̏̄̉ ̉̎̓̆̑́̋̓̉̃̎̏̄̏ ̘̠̏̂̔̆̎̉ ̒̓̔̅̆̎̓̏̃-̅̉̈́̊̎̆̑̏̃ȢȢ 

 
43 

˜̏̓́̐̏̃ ˍȢ˚Ȣ ̱̎́̌̉̈ ̃̏̈̍̏̇̎̏̒̓̆̊ ̘̐̑́̋̓̉̆̒̋̏̊ ̗̑̆́̌̉̈́̉̉ 
̝̏̐̓̉̍́̌̎̏̄̏ ́̌̄̏̑̉̓̍́ ̠̏̂̎́̑̔̇̆̎̉ȣȣȣȣȣȣȢȢȣȣȣȣȣȣȢ 

 
47 

˜̏̓́̐̏̃ ˍȢ˚Ȣ ˏ̆̋̓̏̑̎̏̆ ̉ ̠̒̋́̌̑̎̏̆ ̠̐̑̆̅̒̓́̃̌̆̎̉ 
̘̜̖̑́̅̉̏́̒̓̏̓̎ ̅̆̊̒̓̃̉̊ ̞̜̖̑́̅̉̏̌̆̋̓̑̏̎̎ ̒̑̆̅̒̓̃ȣȣȣȣȢ 

 
50 

˜̏̓́̐̏̃ ˍȢ˚Ȣ ˕̗̠̍̉̓́̉̏̎̎́ ̝̍̏̅̆̌ ̙̔̍̏̃̏̄̏ 
̉̎̏̑̍̕ ̗́̉̏̎̎̏̄̏ ̒̉̄̎́̌́ ̒̑̆̅̒̓̃́ ́̋̓̉̃̎̏̄̏ 
̗̉̎̏̑̍́̉̏̎̎̏̄̏̕ ̠̐̑̏̓̉̃̏̅̆̊̒̓̃̉ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢ 

 
 
54 

˞̖́́̑̏̃ ˞Ȣ˘Ȣȟ ˗̘̑́̃̆̎̋̏ ˍȢ˞Ȣ ˍ̌̄̏̑̉̓̍ ̠̏̂̎́̑̔̇̆̎̉  



 5 

̐̑̉̈̎́̋̏̃ ̘̖̒̓̆̄́̎̏̄̑́̉̆̒̋̉̕ ̃̌̏̇̆̎̉̊ ̃ ̖̋́̅̑́ 
̜̖̍̆̓́̅́̎̎ ̏̑̍́̓́̕ )$χȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢ 

 
59 

˞̆̍̆̎̏̃́ ˒ȢˏȢ ˠ̘̙̌̔̆̎̉̆ ̜̒̉̒̓̆̍ ̠̔̐̑́̃̌̆̎̉ ̖̏̑́̎̏̊ ̓̑̔̅́ 
̐̏̇́̑̎̏̊ ̘́̒̓̉ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣ 

 
63 

˞̆̍̉̎ ˙ȢˏȢ ˞̏̋̑́̆̎̉̆̚ ̜̘̝̃̉̒̌̉̓̆̌̎̏̊ ̓̑̔̅̏̆̍̋̏̒̓̉ 
̗̜̐̑̏̆̅̔̑ ̝̐̏̒̌̆̅̏̃́̓̆̌̎̏̄̏ ̠̎̏̑̍̉̑̏̃́̎̉ ̉ ̠̒̏̋̑́̆̎̉̚ 
̗̋̌́̒̒̉̉̋́̉̏̎̎̏̊̕ ̗̜̍́̓̑̉ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢ 

 
 
67 

˞̖̔́̎̏̃ ˕ȢˑȢȟ ˞̖̔́̎̏̃ ́ ˞ȢːȢ ˞̜̏̃̑̆̍̆̎̎̆ ̐̑́̋̓̉̋̉ 
̗̏̑̄́̎̉̈́̉̉ ̗̐̑̏̆̒̒́ ̠̔̐̑́̃̌̆̎̉ ̠̠̔̈̃̉̍̏̒̓̍̉ ̃ 
̗̜̖̉̎̏̑̍́̉̏̎̎̕ ̖̒̉̒̓̆̍́ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣ 

 
 
70 

˟̏ ̌̔̂̆̃́ ́ ˘ȢˍȢ ˒̅̉̎̏̆ ̗̉̎̏̋̏̍̍̔̎̉̋́̉̏̎̎̏̆̕ ̐̑̏̒̓̑́̎̒̓̃̏ 
̃ ̏̂̑́̈̏̃́̎̉̉ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢȢȣȣ 

 
75 

ˢ́̒́̎̏̃ ˏȢ˝Ȣȟ ˜̏̓́̐̏̃ ˍȢ˚Ȣ ˜̜̑̏̂̌̆̍̎̆ ̜̃̏̐̑̏̒ ̑́̈̑́̂̏̓̋̉ 
́̅́̐̓̉̃̎̏̊ ̜̒̉̒̓̆̍ ̠̔̐̑́̃̌̆̎̉ ̐̏̅̄̏̓̏̃̋̏̊ ̏̐̆̑́̓̏̑̏̃ 
̒̑̆̅̒̓̃ ̞̑́̅̉̏̌̆̋̓̑̏̎̎̏̊ ̝̜̂̏̑̂ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢ 

 
 
77 

˥̘̆̃̔̋ ˍȢˍȢ ˗ ̃̏̐̑̏̒̔ ̠̐̏̒̓̑̏̆̎̉ ̗̉̎̏̑̍́̉̏̎̎̏̊̕ ̍̏̅̆̌̉ 
̞̖̘̑̄̏̓̆̎̉̆̒̋̏̄̏ ̛̏̂̆̋̓́ ̠̔̐̑́̃̌̆̎̉ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢ 

 
80 

  
ˎ˕˔˚˒˞Ȣ ˪˗˛˚˛˙˕˗ˍȢ ˠ˜˝ˍˏ˘˒˚˕˒ 

ˎ̘́̂̉̆̃́ ˫Ȣ˚Ȣ ˝́̈̃̉̓̉̆ ̘̘̆̌̏̃̆̆̒̋̏̄̏ ̗̐̏̓̆̎̉́̌́ ̋́̋ 
̘̠̒̓̑́̓̆̄̉̆̒̋́ ̘̈́̅́́ ̂̆̈̏̐́̒̎̏̄̏ ̠̑́̈̃̉̓̉ ˒̃̑̆̊̒̋̏̊ 
́̃̓̏̎̏̍̎̏̊ ̏̂̌́̒̓̉ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢ 

 
 
86 

ˏ́̎̅́̎̏̃́ ˚ȢˑȢ ˍ̗̠̋̓̔́̌̉̈́̉ ̗̐̑̏̆̒̒̏̃ ̘̔̆̓́ ̠̐̆̑̆̅̃̉̇̆̎̉ 
̋̏̎̓̉̎̄̆̎̓̏̃ ̃ ̏̒̎̏̃̆ ̗̉̑̏̃̏̊̕ ̗̓̑́̎̒̏̑̍́̉̉̕ȣȣȣȣȣȣȣȣ 

 
91 

ˏ̏̌̋̏̃ ˍȢ˛Ȣȟ ː̃́̑̌̉́̎̉ ˟Ȣ˒Ȣ ˝̜̆̒̓̏̑́̎̎̆ ̔̒̌̔̄̉ ̃ 
̜̖̒̏̃̑̆̍̆̎̎ ̠̖̔̒̌̏̃̉ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣ 

 
96 

ː́̈̈́̆̃ ˟ȢˍȢȟ ː̏̑̅̆̆̃́ ˒ȢˏȢȟ ː̃́̑̌̉́̎̉ ˟Ȣ˒Ȣ ˎ̉̈̎̆̒-̗̜̐̑̏̆̒̒ 
̋́̋ ́̋̓̏̑̕ ̉̎́̎̒̏̃̏̄̏̕ ̠̏̈̅̏̑̏̃̌̆̎̉ ̠̠̐̑̆̅̐̑̉̓̉ȣȣȣȣȣ 

 
101 

ˑ̔̎̅̔̋̏̃ ˚ȢˍȢȟ ː̃́̑̌̉́̎̉ ˟Ȣ˒Ȣ ˍ̜̃̓̏̓̑́̎̒̐̏̑̓̎̆ ̔̒̌̔̄̉ȡ 
̜̐̑̏̂̌̆̍ ̉ ̐̔̓̉ ̠̑́̈̃̉̓̉ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣ 

 
106 

˞̖́́̑̏̃ ˚Ȣ˞Ȣ ˒̌̉̍̏̃́̕ ˕ȢˡȢ ˙̜̆̓̏̅ ́̎́̌̉̈́ ̉ ̠̔̐̑́̃̌̆̎̉ 
̝̟̋̏̎̋̔̑̆̎̓̏̒̐̏̒̏̂̎̏̒̓ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣ 

 
111 

˟̜̑̏̐̎̉̎́ ˕Ȣː. ˛̒̏̂̆̎̎̏̒̓̉ ̗̐̑̏̆̒̒́ ̝̐̑̏̆̒̒̉̏̎́̌̎̏̊̕ 
̗́̅́̐̓́̉̉ ̜̃̐̔̒̋̎̉̋̏̃ ̃̔̈́ ̐̏ ̟̎́̐̑́̃̌̆̎̉ Ⱥ˟̔̑̉̈̍Ȼ ̃ 
̖̓̔̑̉̒̓̒̋̉ ̠̖̋̏̍̐́̎̉ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢ 

 
 
114 

  
˜˒ˑˍː˛ː˕˗ˍȢ ˜˞˕ˢ˛˘˛ː˕ˬȢ 

ˍ̂́̐̏̌̏̃ ˫ȢˏȢ ˜̜̑̏̂̌̆̍̎̆ ̜̃̏̐̑̏̒ ̓̑̆̎́̇̎̏̊ ̐̏̅̄̏̓̏̃̋̉ 
̘̜̖̏̂̔́̆̍ ̎́ ̏̒̎̏̃̆ ̘̔̆̓́ ̖̉ ̖̘̖̐̒̉̏̉̈̉̏̌̏̄̉̆̒̋̉̕ 
̏̒̏̂̆̎̎̏̒̓̆̊ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢ 

 
 
120 

ˎ̔̂̎̏̃́ ˒ȢˏȢ ˜̑̉̍̆̎̆̎̉̆ ̗̜̖̉̑̏̃̕ ̖̓̆̎̏̌̏̄̉̊ ̃ 
̐̑̆̐̏̅́̃́̎̉̉ ̖̉̍̉̉ ̃ ˞˜˛ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢȣȣȣȣȣ 

 
124 

ː̜̙́̃̑ ˛ȢˏȢȟ ˕̒́̆̃́ ˛ȢˍȢȟ ˘̜̇̏̃́ ˍȢ˫Ȣ ˕̜̎̓̆̑́̋̓̉̃̎̆ 
̜̏̑̍̕ ̃̎̆̋̌́̒̒̎̏̊ ̜̑́̂̏̓ ̃ ̒̏̃̑̆̍̆̎̎̏̊ ̙̋̏̌̆ ɀ ̂́̌́̎̒ 

 
 



 6 

̗̓̑́̅̉̉̊ ̉ ̗̉̎̎̏̃́̉̊ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȣȣ 126 
ː̑̉̂̉̎̉̋̏̃́ ˙ȢˏȢȟ ˟̖̔̃́̓̔̌̉̎́ ˒ȢˍȢ ˕̗̜̎̎̏̃́̉̏̎̎̆ 
̗̜̐̑̏̆̒̒ ̃ ̏̂̑́̈̏̃́̎̉̉ ̋́̋ ̛̏̂̆̋̓ ̠̔̐̑́̃̌̆̎̉ȣȣȣȣȣȣȣȣȣ 

 
130 

˒̋̉̍̏̃́ ˞ȢˏȢ ˗ ̃̏̐̑̏̒̔ ̏ ̖̅̔̏̃̎̏-̎̑́̃̒̓̃̆̎̎̏̍ ̃̏̒̐̉̓́̎̉̉ 
̙̖̍̌́̅̉ ̙̝̋̏̌̎̉̋̏̃ ̃ ̝̋̏̎̆̒̒̉̏̎́̌̎̏̊̕ ̙̋̏̌̆ȣȣȣȣȣȣȢȢȣȣȢ 

 
133 

˒̋̉̍̏̃́ ˞ȢːȢ l ̜̏̑̍ ̉ ̝̍̏̅̆̌ ̟̉̎̋̌̈̉̃̎̏̄̏ ̠̏̂̑́̈̏̃́̎̉ȣȣȣ 138 
˒̋̉̍̏̃́ ˞ȢːȢȟ ˔́̋̉̑̏̃́ ˛ȢˏȢ ˝́̈̃̉̓̉̆ ̘̒̓̔̅̆̎̆̒̋̏̄̏ 
̃̏̌̏̎̓̆̑̒̓̃́ ̃ ˜̘̆̅́̄̏̄̉̆̒̋̏̍ ̉̎̒̓̉̓̔̓̆ Ⱥ˟̖̉̏̏̋̆́̎̒̋̏̄̏ 
̄̏̒̔̅́̑̒̓̃̆̎̎̏̄̏ ̔̎̉̃̆̑̒̉̓̆̓́Ȼ ɉ̉̈ ̜̏̐̓́ ̜̑́̂̏̓ 
̃̏̌̏̎̓̆̑̒̋̏̄̏ ̠̏̓̑̅́Ɋ.ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȣȣȣȢȣ 

 
 
 
142 

˗̏̃́̌̆̃́ ˒ȢˏȢ ˛̜̐̓ ̠̏̑̍̉̑̏̃́̎̉̕ ̜̎́̃̋̏̃ ̠̜̘̉̎̏̈̎̏̊ 
̘̅̉́̌̏̄̉̆̒̋̏̊ ̘̑̆̉ ̃ ̅̆̌̏̃̏̊ ̒̆̑̆̕ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢ 

 
146 

˘̟̗̠̂̆̋́ ˛Ȣ˞Ȣ ˕̜̎̓̆̄̑̉̑̏̃́̎̎̊ ̔̑̏̋ ̋́̋ ̒̑̆̅̒̓̃̏ 
̜̙̠̐̏̃̆̎̉ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̘̠̏̂̔̆̎̉ ̒ ̓̔̅̆̎̓̏̃ ˞˜˛ȣȣȣȣȣ 

 
151 

˘̟̗̠̂̆̋́ ˛Ȣ˞Ȣ ˛̒̏̂̆̎̎̏̒̓̉ ̠̐̑̏̃̆̅̆̎̉ ̜̏̓̋̑̓̏̄̏ ̔̑̏̋́ ̐̏ 
̗̅̉̒̉̐̌̉̎̆ Ⱥː̑́̇̅́̎̒̋̏̆ ̐̑́̃̏ȻȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢ 

 
155 

˙̝̗́̌̆̃́ ˟Ȣ˒Ȣ ˡ̏̑̍̉̑̏̃́̎̉̆ ̟̘̟̃̋̌́̆̄̏̚ ̟̉̎̋̌̈̉̃̎̏̄̏ 
̠̐̏̌ ̃ ̗̗̟̒̏̉́̌̉̈́̉ ̒̓̔̅̆̎̓̏̃ ̒ ˛ˏ˔ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢ 

 
158 

˙̔̎̋̔̆̃́ ˘ȢˑȢȟ ˑ̘́̎̉̎̏̃́ ˙ȢˑȢ ˛̂̑́̈ ̓́̊̄̉ ̋́̋ ̜̃̑́̇̆̎̉̆ 
̍̏̓̉̃́ ̍́̌̏̊ ̜̑̏̅̉̎ ̃ ̌̉̑̉̋̆ ˏȢ ˘̉̐́̓̏̃́ȟ ˙Ȣ ˥̖̉́̎̏̃́ȟ ˍȢ 
˦̉̓̏̃́ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢȣȣȣȣȣȣȣȣȢȢ. 

 
 
165 

˥̝̔̌̇̆̎̋̏ ˚ȢˏȢ ˜̠̏̎̓̉̆ ̉ ̖̜̐̏̅̏̅ ̋ ̗̏̑̄́̎̉̈́̉̉ 
̠̝̒́̍̏̒̓̏̓̆̌̎̏̊ ̜̑́̂̏̓ ̒̓̔̅̆̎̓̏̃ ̃ ̖̏̅̆ ̘̠̉̈̔̆̎̉ 
̘̖̏̂̆̒̓̃̏̃̆̅̆̒̋̉̚ ̗̅̉̒̉̐̌̉̎ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢȢ 

 
 
169 

  
˜˝ˍˏ˛Ȣ ˜˛˘˕˟˕˗ˍȢ ˎ ˒˔˛˜ˍ˞˚˛˞˟˩ 

ˍ̎̉̒̉̍̏̃ ˍȢ˘Ȣ ˠ̘́̒̓̉̆ ̘̒̓̔̅̆̎̆̒̓̃́ ̃ ̘̓̆̑̑̏̑̉̒̓̉̆̒̋̏̊ 
̠̝̅̆̓̆̌̎̏̒̓̉ ̃ ˝̏̒̒̉̊̒̋̏̊ ̉̍̐̆̑̉̉ ̃ ̗̋̏̎̆ 8)8 ɀ ̎ ̘́́̌̆ 88 ̃̃Ȣ 

 
174 

ˎ̆̌̏̔̒̏̃́ ˘ȢˏȢ ˕̗̜̎̎̏̃́̉̏̎̎̆ ̖̓̆̎̏̌̏̄̉̉ ̋́̋ ̒̑̆̅̒̓̃̏ 
̠̏̑̍̉̑̏̃́̎̉̕ ̗̝̒̏̉́̌̎̏-̝̜̖̐̑̏̆̒̒̉̏̎́̌̎̕ ̗̆̎̎̏̒̓̆̊ ̔ 
̒̓̔̅̆̎̓̏̃ ˞˜˛ ̎́ ̖̔̑̏̋́ Ⱥ˕̒̓̏̑̉̉Ȼ ̉ Ⱥ˛̠̂̆̒̓̃̏̈̎́̎̉̚Ȼȣȣȣ 

 
 
180 

ˎ̏̊̋̏̃ ˒ȢˍȢ ˠ̐̑́̃̌̆̎̉̆ ̝̜̐̑̏̆̒̒̉̏̎́̌̎̍̉̕ ̑̉̒̋́̍̉ 
̜̖̐̏̇́̑̎ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢȣȣȣȣȢȣȣȣȣȢ 

 
183 

ˏ̟́̒̋ ˍȢːȢ ˔̝̅̏̑̏̃̆̒̂̆̑̆̇̆̎̉̆ ̃ ̏̒̎̏̃̆ ̐̏̅̄̏̓̏̃̋̉ ̖̂̔̅̔̉̚ 
̗̝̜̖̒̏̉́̌̎ ̑́̂̏̓̎̉̋̏̃ ̋ ̠̝̅̆̓̆̌̎̏̒̓̉ ̐̏ ̟̐̑̆̏̅̏̌̆̎̉ 
̑̉̒̋̏̃ ̗̝̒̏̉́̌̎̏̊ ̗́̅́̐̓́̉̉ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢ 

 
 
187 

˗̙́̉̎́ ˒ȢˏȢ ˪̟̗̠̃̏̌̉ ̂̑̉̓́̎̒̋̏̊ ̐̏̌̉̓̉̋̉ ̃ ˍ˟˝ȡ ̠̉̒̓̏̑̉ ̉ 
̝̒̏̃̑̆̍̆̎̎̏̒̓ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣ 

 
191 

˗̃́̑̓̎̉̋̏̃́ ˛ȢˍȢȟ ˙́̒̌̏ ˏȢˑȢ ˕̗̜̎̏̑̍́̉̏̎̎̆̕ ̜̃̏̊̎ ̃ 
̠̖̔̒̌̏̃̉ ̗̄̌̏̂́̌̉̈́̉̉ȡ ̗̝̒̏̉́̌̎̏-̘̐̏̌̉̓̉̆̒̋̉̊ ́̎́̌̉̈ȣȣȣȣ 

 
199 

˝̗̠̆̃̔̋́ ˍȢˍȢȟ ˑ́̎̉̌̏̃ ˝Ȣ˙Ȣ ˛̒̏̂̆̎̎̏̒̓̉ ̉̒̋̔̒̒̓̃̆̎̎̏̄̏ 
̉̎̓̆̌̌̆̋̓́ ̃ ̐̑̏̓̉̃̏̅̆̊̒̓̃̉̉ ̙̘̍̏̆̎̎̉̆̒̓̃́ȣȣȣȣȣȣȣȣ 

 
204 

˞̖́̍̏̉̎ ˍȢˏȢ ˛̠̂̏̑̏̎̎́ ̜̙̝̐̑̏̍̌̆̎̎̏̒̓ ˢ́̂́̑̏̃̒̋́ ̃ ̜̄̏̅ 
ˏ̆̌̉̋̏̊ ˛̘̓̆̆̒̓̃̆̎̎̏̊ ̜̃̏̊̎ υύψυ-υύψω ̄̄ȣȣȣȣȣȣȣȣȣȣȢȢ 

 
207 
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˞̉̅̏̑̏̃ ˞ȢˍȢȟ ˙́̑̋̏̃ ˍȢ˙Ȣ ˡ̆̊̋-̎̏̃̏̒̓̉ ̋́̋ ̍̆̓̏̅ 
̗̉̎̏̑̍́̉̏̎̎̏̊̕ ̜̃̏̊̎ ̃ ̠̖̔̒̌̏̃̉ ̗̝̒̐̆̉́̌̎̏̊ ̃̏̆̎̎̏̊ 
̗̏̐̆̑́̉̉ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢ 

 
 
211 

˞̌̉̃̋̏ ˒ȢˍȢ ˏ́̎̅̆̊̒̋̉̊ ̟̗̜̋̏̎̓̑̑̆̃̏̌̉̏̎̎̊ ̠̍̓̆̇ υϋύχ-
υϋύϊ ̄̄Ȣ ̃ ̈́̑̔̂̆̇̎̏̊ ̉ ̘̏̓̆̆̒̓̃̆̎̎̏̊ ̉̒̓̏̑̉̏̄̑́̉̉̕ȣȣȣȣȢȢȢ 

 
217 

˟̜̑̏̐̎̉̎ ˕ȢˏȢȟ ː́̃̑̉̌̏̃ ˒Ȣ˙Ȣ ˏ̈́̉̍̏̅̆̊̒̓̃̉̆ 
̜̖̄̏̒̔̅́̑̒̓̃̆̎̎ ̏̑̄́̎̏̃ ̃̌́̒̓̉ ̉ ̜̖̍̏̌̏̅̆̇̎ ̗̏̑̄́̎̉̈́̉̊ 
̎́ ̐̑̉̍̆̑̆ ˗̠̑́̒̎̏̑̒̋̏̄̏ ̠̋̑́ȣȣȣȣȣȣȣȣȣȣȣȣ...ȣȣȣȣȣȣȣ 

 
 
220 

  
˛̒ ̜̎̏̃̎̆ ̠̒̃̆̅̆̎̉ ̏̂ ̘̖̔́̒̓̎̉̋́ ˗̑̔̄̌̏̄̏ ̒̓̏̌́ȣȣȣȢȢ.ȣ 234 
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ʇɽʈɽʏɽʅʔ 

ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠʥʷʚʰʠʭ ʫʯʘʩʪʠʝ 

ʚ ʨʘʙʦʪʝ ʂʨʫʛʣʦʛʦ ʩʪʦʣʘ 

 

ʅɸʋʏʅʆ-ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀɽ 

ʆʈɻɸʅʀɿɸʎʀʀ, ʋʏʈɽɾɼɽʅʀʗ ʀ ʇʈɽɼʇʈʀʗʊʀʗ 

ɸʅʆ 

çʎʀʄʆ ɸʊʈè 

 

ɸʚʪʦʥʦʤʥʘʷ ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

çʎʝʥʪʨ ʠʟʫʯʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʚ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʨʝʛʠʦʥʝè  

(ʛ. ʍʘʙʘʨʦʚʩʢ, ʈʦʩʩʠʷ) 

ɸʆ 

çʅʇʆ 

ʈʫʩɹʀʊʝʭè 

 

ɸʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʅʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʈʫʩʩʢʠʝ 

ʙʘʟʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè  

(ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

ɺʅʀʀ 

ɻʆ ʏʉ (ʌʎ) 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦ ʧʨʦʙʣʝʤʘʤ 

ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ ʄʏʉ ʈʦʩʩʠʠ, ʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ 

ʥʘʫʢʠ ʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡè  

(ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

ʌɻʋʇ 

çɻʦʩʅʀʀʇʇè 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʥʠʪʘʨʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ 

ʧʨʦʙʣʝʤè (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ) 

 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʓɽ ʋʏʈɽɾɼɽʅʀʗ 

ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

ɸʅʆʆ ɺʆ 

çɺʀɺʊ 

 

ɸʚʪʦʥʦʤʥʘʷ ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çɺʦʨʦʥʝʞʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʳʩʦʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡè  (ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ) 

ɹɻʋ 

ʠʤʝʥʠ 

ɼ. ɹʘʥʟʘʨʦʚʘ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çɹʫʨʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɼʦʨʞʠ ɹʘʥʟʘʨʦʚʘè  

(ʛ. ʋʣʘʥ-ʋʜʵ, ʈʦʩʩʠʷ) 

ɹʀʀʂ 

çʉʠʙɻʋʊʀè 

 

ɹʫʨʷʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʡ 

(ʬʠʣʠʘʣ) ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ 

ʠʥʬʦʨʤʘʪʠʢʠè (ʛ. ʋʣʘʥ-ʋʜʵ, ʈʦʩʩʠʷ) 
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ɺɻʃʋ 

ʠʤʝʥʠ 

ɻ.ʌ. ʄʦʨʦʟʦʚʘ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ʌ. 

ʄʦʨʦʟʦʚʘè  

(ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ) 

ɺʋʅʎ ɺɺʉ 

çɺɺɸ ʠʤʝʥʠ 

ʧʨʦʬʝʩʩʦʨʘ 

ʅ.ɽ. 

ɾʫʢʦʚʩʢʦʛʦ 

ʠ 

ʖ.ɸ. ɻʘʛʘʨʠʥʘè 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʢʘʟʸʥʥʦʝ 

ʚʦʝʥʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ɺʦʝʥʥʳʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʳʡ ʮʝʥʪʨ ɺʦʝʥʥʦ-

ʚʦʟʜʫʰʥʳʭ ʩʠʣ çɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʘʷ ʦʨʜʝʥʦʚ 

ʃʝʥʠʥʘ ʠ ʆʢʪʷʙʨʴʩʢʦʡ ʈʝʚʦʣʶʮʠʠ, ʜʚʘʞʜʳ 

ʂʨʘʩʥʦʟʥʘʤʸʥʥʘʷ, ʦʨʜʝʥʦʚ ʂʫʪʫʟʦʚʘ ʠ ɾʫʢʦʚʘ 

ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ 

ʠ ʖ.ɸ. ɻʘʛʘʨʠʥʘè ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ) 

ɺʌ 

çʈɻʋʇʉè 

 

ɺʦʨʦʥʝʞʩʢʠʡ ʬʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʈʦʩʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷè (ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ) 

ɼɺɻʋʇʉ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ 

ʩʦʦʙʱʝʥʠʷè (ʛ. ʍʘʙʘʨʦʚʩʢ, ʈʦʩʩʠʷ) 

ɼɺʀ 

(ʬʠʣʠʘʣ) 

çɺɻʋʖ 

(ʈʇɸ 

ʄʠʥʶʩʪʘ 

ʈʦʩʩʠʠ)è 

 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʶʩʪʠʮʠʠ (ʈʦʩʩʠʡʩʢʘʷ ʧʨʘʚʦʚʦʝ 

ʘʢʘʜʝʤʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʶʩʪʠʮʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ)è  (ʛ. ʍʘʙʘʨʦʚʩʢ, ʈʦʩʩʠʷ) 

ɼɺʌ 

ʌɻɹʆʋ ɺʆ 

çʈɻʋʇè 

 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʘʚʦʩʫʜʠʷè 

(ʛ. ʍʘʙʘʨʦʚʩʢ, ʈʦʩʩʠʷ) 
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ɼɺʖʀ ʄɺɼ 

ʈʦʩʩʠʠ 

ʠʤʝʥʠ 

ʀ.ʌ. ʐʠʣʦʚʘ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʢʘʟʝʥʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄɺɼ ʈʦʩʩʠʠ 

çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʶʨʠʜʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠʤʝʥʠ ʀ.ʌ. ʐʠʣʦʚʘè  

(ʛ. ʍʘʙʘʨʦʚʩʢ, ʈʦʩʩʠʷ) 

ʃɻʇʋ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʃʫʛʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

(ʛ. ʃʫʛʘʥʩʢ, ʈʦʩʩʠʷ) 

ʃɻʋ 

ʠʤʝʥʠ 

ɺʣʘʜʠʤʠʨʘ 

ɼʘʣʷ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʃʫʛʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺʣʘʜʠʤʠʨʘ ɼʘʣʷè  

(ʛ. ʃʫʛʘʥʩʢ, ʈʦʩʩʠʷ) 

ʄɻʊʋɻɸ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʨʘʞʜʘʥʩʢʦʡ 

ʘʚʠʘʮʠʠè (ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

ʉɻʋ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʉʦʯʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè (ʛ. ʉʦʯʠ, ʈʦʩʩʠʷ) 

ʉɻʋʇʉ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷè 

(ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ) 

ʉʇʙ ɻɹʇʆʋ 

çɸʋɻʉɻʀʇè 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʙʶʜʞʝʪʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çɸʢʘʜʝʤʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʦʡ, 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʝʯʘʪʠè 

(ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ) 

https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B8%D1%85_%D0%B4%D0%B5%D0%BB_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%BE%D0%B9_%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%B8
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ʉʌʋ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè (ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ) 

ʊʆɻʋ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʊʠʭʦʦʢʝʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

(ʛ. ʍʘʙʘʨʦʚʩʢ, ʈʦʩʩʠʷ) 

 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʓɽ ʋʏʈɽɾɼɽʅʀʗ 

ʉʈɽɼʅɽɻʆ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ, ʉʈɽɼʅɽɻʆ, 

ʅɸʏɸʃʔʅʆɻʆ ʀ ɼʆʇʆʃʅʀʊɽʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

ɻɸʇʆʋ ʉʆ 

çʋʨɻɿʂ 

ʠʤʝʥʠ 

ɼʝʤʠʜʦʚʳʭè 

 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

çʋʨʘʣʴʩʢʠʡ ʛʦʨʥʦʟʘʚʦʜʩʢʦʡ ʢʦʣʣʝʜʞ ʠʤʝʥʠ 

ɼʝʤʠʜʦʚʳʭè  

(ʛ. ʅʝʚʴʷʥʩʢ, ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣ., ʈʦʩʩʠʷ) 

ɻʋ ʃʅʈ 

çʃʆʋ ʉʐ ˉ 1 

ʠʤ. ʧʨʦʬ. 

ʃʦʧʦʚʢʘè 

 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʃʫʛʘʥʩʢʦʡ 

ʥʘʨʦʜʥʦʡ ʨʝʩʧʫʙʣʠʢʠ çʃʫʛʘʥʩʢʦʝ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

çʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʰʢʦʣʘ ˉ 1 ʠʤʝʥʠ 

ʧʨʦʬʝʩʩʦʨʘ ʃ.ʄ. ʃʦʧʦʚʢʘè  

(ʛ. ʃʫʛʘʥʩʢ, ʈʦʩʩʠʷ) 

ʂɻɹ ʇʆʋ 

çʍʇʕʊè 

 

ʂʨʘʝʚʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ çʍʘʙʘʨʦʚʩʢʠʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʪʝʭʥʠʢʫʤ 

(ʛ. ʍʘʙʘʨʦʚʩʢ, ʈʦʩʩʠʷ) 

ʂɻɹ ʇʆʋ 

çʍʊʕʊè 

 

ʂʨʘʝʚʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ çʍʘʙʘʨʦʚʩʢʠʡ ʪʦʨʛʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʪʝʭʥʠʢʫʤè 

 (ʛ. ʍʘʙʘʨʦʚʩʢ, ʈʦʩʩʠʷ) 
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ʄɹʋ ɼʆ 

çɻɼʕɹʎè 

 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çɻʦʨʦʜʩʢʦʡ 

ʜʝʪʩʢʠʡ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨè 

(ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ) 

ʄʂʆʋ çʉʆʐ 

ʩ. ʅʘʡʬʝʣʴʜ 

ʠʤʝʥʠ ʛʚʘʨʜʠʠ 

ʣʝʡʪʝʥʘʥʪʘ ɺ.ɸ. 

ʉʳʚʫʣʴʩʢʦʛʦè 
 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʢʘʟʝʥʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʰʢʦʣʘ ʩʝʣʘ ʅʘʡʬʝʣʴʜ ʠʤʝʥʠ ʛʚʘʨʜʠʠ 

ʣʝʡʪʝʥʘʥʪʘ ʉʳʚʫʣʴʩʢʦʛʦ ɺʣʘʜʠʤʠʨʘ 

ɸʣʝʢʩʝʝʚʠʯʘ (ɹʠʨʦʙʠʜʞʘʥʩʢʠʡ ʨʘʡʦʥ. ɽɸʆ, 

ʈʦʩʩʠʷ) 

 

ʆʈɻɸʅʀɿɸʎʀʀ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʁ ʀ ʄʋʅʀʎʀʇɸʃʔʅʆʁ ʉʃʋɾɹʓ 

ɻʋ ʄʏʉ 

ʈʦʩʩʠʠ 

ʧʦ ʈʉ(ʗ) 

 

ɻʣʘʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ (ʗʢʫʪʠʷ)  

(ʛ. ʗʢʫʪʩʢ, ʈʦʩʩʠʷ) 

ʄʇɼ 

ʂʗ 

 

ʄʦʣʦʜʝʞʥʦʝ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʜʫʙʣʝʨʦʚ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʧʨʠ ɻʫʙʝʨʥʘʪʦʨʝ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ  

(ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ) 

ʋʧʨʘʚʣʝʥʠʝ 

ʌʉʊʕʂ 

ʈʌ ʧʦ ɼʌʆ 

 

ʋʧʨʘʚʣʝʥʠʝ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʪʘʤʦʞʝʥʥʦʛʦ ʠ 

ʵʢʩʧʦʨʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤʫ 

ʬʝʜʝʨʘʣʴʥʦʤʫ ʦʢʨʫʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʛ. ʍʘʙʘʨʦʚʩʢ, ʈʦʩʩʠʷ) 

ʎʃ ʆʆʆ 

çʂʉ ɻʆʂè 

 

ʆʆʆ çʂʠʤʢʘʥʦ-ʉʫʪʘʨʩʢʠʡ ʛʦʨʥʦ-

ʦʙʦʛʘʪʠʪʝʣʴʥʳʡ ʢʦʤʙʠʥʘʪè  

(ʛ. ɹʠʨʦʙʠʜʞʘʥ, ʈʦʩʩʠʷ) 

 



 13 

ʊɽʍʅʀʏɽʉʂʀɽ ʀ ʀʅɾʀʅɽʈʅʓɽ 

ɸʉʇɽʂʊʓ ʉʆɺʈɽʄɽʅʅʆʉʊʀ 

ʋɼʂ 391.26  

ʉʆɺʈɽʄɽʅʅʓʁ ʇʆɼʍʆɼ 

ʂ ɺʓɹʆʈʋ ERP-ʉʀʉʊɽʄʓ 
 

ɹʦʨʜʶʞʘ ʆ.ʃ. 

ɺɻʃʋ ʠʤʝʥʠ ɻ.ʌ. ʄʦʨʦʟʦʚʘ, ʛ. ɺʦʨʦʥʝʞ 
 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʥʝʜʨʝʥʠʷ 

ERP-ʩʠʩʪʝʤ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʇʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʠʡ ʧʝʨʝʯʝʥʴ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʥʘ 

ʨʳʥʢʝ. ɺ ʩʪʘʪʴʝ ʜʘʥʳ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʧʦʜʭʦʜʷʱʝʡ 

ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʟʘʢʘʟʯʠʢʘ ERP-ʩʠʩʪʝʤʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʥʝʜʨʷʶʱʠʤʠ ERP-ʩʠʩʪʝʤʳ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʧʠʩʘʥʥʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʤʦʞʝʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʜʦʩʪʠʯʴ ʮʝʣʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʩʚʦʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʚʳʩʠʪʴ IT-ʙʝʟʦʧʘʩʥʦʩʪʴ ʙʠʟʥʝʩʘ, ʟʥʘʯʠʤʦ 

ʫʚʝʣʠʯʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʦʚʨʝʤʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ IT-

ʪʝʭʥʦʣʦʛʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ERP-ʩʠʩʪʝʤʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʘʥʘʣʠʟ, ʚʥʝʜʨʝʥʠʝ, ʧʨʝʜʧʨʠʷʪʠʝ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ. 
 

ʅʘ ʨʳʥʢʝ ERP-ʩʠʩʪʝʤ ʚ ʈʦʩʩʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʩʪʘʚʱʠʢʦʚ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʜʫʢʪʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʝʛʤʝʥʪʳ ʙʠʟʥʝʩʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʤʝʞʜʫʥʘʨʦʜʥʳʝ, ʪʘʢ ʠ ʨʦʩʩʠʡʩʢʠʝ ʧʦʩʪʘʚʱʠʢʠ ERP-ʩʠʩʪʝʤ. 

ʂʨʫʧʥʳʝ ʤʠʨʦʚʳʝ ʢʦʤʧʘʥʠʠ, ʪʘʢʠʝ ʢʘʢ: çSAPè, çOracleè, çMicrosoftè, ʘ ʪʘʢʞʝ 

ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʪʘʢʠʝ ʢʘʢ: ç1ʉè, çLANITè, çɻʂ çɺʦʩʴʤʦʡ ʂʦʥʪʠʥʝʥʪè ʠ ʜʨʫʛʠʝ, 

ʧʨʝʜʣʘʛʘʶʪ ʩʚʦʠ ERP-ʨʝʰʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʪʠʧʦʚ ʧʨʝʜʧʨʠʷʪʠʡ [1, ʩ.56]. 

ʈʳʥʦʢ ERP-ʩʠʩʪʝʤ ʚ ʈʦʩʩʠʠ ʩʝʛʤʝʥʪʠʨʦʚʘʥ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʪʘʢʠʤ ʢʘʢ 

ʦʪʨʘʩʣʴ, ʨʘʟʤʝʨ ʧʨʝʜʧʨʠʷʪʠʷ, ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʠ ʪ.ʜ. ʉʫʱʝʩʪʚʫʶʪ ERP-ʩʠʩʪʝʤʳ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʪʨʘʩʣʷʭ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʨʦʟʥʠʯʥʘʷ 

ʪʦʨʛʦʚʣʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʬʠʥʘʥʩʳ ʠ ʜʨ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʨʝʰʝʥʠʡ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʷʚʣʷʝʪʩʷ ç1ʉ:ERPè, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʨʦʩʩʠʡʩʢʦʡ 

ʢʦʤʧʘʥʠʝʡ ç1ʉè. ʕʪʘ ʩʠʩʪʝʤʘ ʧʦʧʫʣʷʨʥʘ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʢ 

ʨʦʩʩʠʡʩʢʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ, ʧʨʦʩʪʦʪʝ ʚʥʝʜʨʝʥʠʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. 

ERP-ʩʠʩʪʝʤʳ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ, ʦʙʳʯʥʦ ʠʤʝʶʪ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʫʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ, ʫʯʝʪ, ʫʧʨʘʚʣʝʥʠʝ 

ʟʘʢʫʧʢʘʤʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʨʦʟʥʠʯʥʫʶ ʪʦʨʛʦʚʣʶ, ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʠ ʜʨʫʛʠʝ 

ʘʩʧʝʢʪʳ ʙʠʟʥʝʩʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ ʦʙʣʘʯʥʳʤ ERP-

ʩʠʩʪʝʤʘʤ ʠ ʨʦʩʪ ʩʧʨʦʩʘ ʥʘ ʨʝʰʝʥʠʷ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʪʘʢʠʤʠ 

ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʘʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT) ʠ ʜʨ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ, ʥʘ ʨʳʥʢʝ ʩʦʭʨʘʥʷʝʪʩʷ ʩʧʨʦʩ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʣʦʢʘʣʴʥʳʝ ERP-ʩʠʩʪʝʤʳ. 

ʅʘ ʨʳʥʢʝ ERP-ʩʠʩʪʝʤ ʚ ʈʦʩʩʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʠʛʨʦʢʦʚ, 

ʧʨʝʜʣʘʛʘʶʱʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ. ʂʨʘʪʢʦ ʧʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

ç1ʉè - ʨʦʩʩʠʡʩʢʘʷ ʢʦʤʧʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʧʦʩʪʘʚʱʠʢʦʚ ERP-

ʩʠʩʪʝʤ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ. ʀʭ ʧʨʦʜʫʢʪ, ç1ʉ:ERPè, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʤʝʡʩʪʚʦ 

ʨʝʰʝʥʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʆʩʥʦʚʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʫʧʨʘʚʣʝʥʠʝ 

ʬʠʥʘʥʩʘʤʠ ʠ ʫʯʝʪʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʜʘʞʘʤʠ ʠ ʟʘʢʫʧʢʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʩʢʣʘʜʦʤ, 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʘʥʘʣʠʪʠʢʘ ʠ ʦʪʯʝʪʥʦʩʪʴ. ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʜʘʥʥʦʡ ERP-

ʩʠʩʪʝʤʳ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: ʛʠʙʢʦʩʪʴ ʠ ʥʘʩʪʨʘʠʚʘʝʤʦʩʪʴ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʦʩʪʦʪʘ ʚʥʝʜʨʝʥʠʷ, ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ 

ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ; 
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- çSAPè - ʤʠʨʦʚʦʡ ʣʠʜʝʨ ʚ ʦʙʣʘʩʪʠ ERP-ʩʠʩʪʝʤ. çSAPè, ʪʘʢʞʝ ʘʢʪʠʚʝʥ ʥʘ 

ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ. ʉʠʩʪʝʤʳ ʧʨʝʜʣʘʛʘʝʪ ʩʚʦʠ ʨʝʰʝʥʠʷ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʚʢʣʶʯʘʷ SAP S/4HANA, SAP Business One ʠ ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʤʝʩʪʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ. ʂ ʦʩʥʦʚʥʳʤ ʬʫʥʢʮʠʷʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: ʠʥʪʝʛʨʘʮʠʶ 

ʚʩʝʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ ʠ ʫʯʝʪʦʤ, ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʧʦʩʪʘʚʢʘʤʠ ʠ ʣʦʛʠʩʪʠʢʦʡ, ʫʧʨʘʚʣʝʥʠʝ ʦʪʥʦʰʝʥʠʷʤʠ ʩ 

ʢʣʠʝʥʪʘʤʠ. ʉʠʩʪʝʤʝ ʧʨʠʩʫʱʠ: ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʜʣʷ 

ʢʦʤʧʘʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʦʪʨʘʩʣʝʡ, ʩʦʚʨʝʤʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʘʨʭʠʪʝʢʪʫʨʘ ʚ 

ʧʘʤʷʪʠ. 

- çOracleè - ʢʨʫʧʥʳʡ ʤʠʨʦʚʦʡ ʧʦʩʪʘʚʱʠʢ ERP-ʩʠʩʪʝʤ. çOracleè, ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʩʚʦʠ ʧʨʦʜʫʢʪʳ ʪʘʢʞʝ ʠ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʠʝ ʨʝʰʝʥʠʷ, ʢʘʢ 

çOracle ERP Cloudè, çOracleNetSuiteè ʠ çOracle E-BusinessSuiteè, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ. ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ: ʬʠʥʘʥʩʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʢʫʧʢʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, 

ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝʤ, ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ. ʂ ʆʩʦʙʝʥʥʦʩʪʷʤ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ: ʦʙʣʘʯʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʛʠʙʢʦʩʪʴ ʠ ʥʘʩʪʨʘʠʚʘʝʤʦʩʪʴ, ʚʩʪʨʦʝʥʥʳʝ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʦʜʜʝʨʞʢʫ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

- çMicrosoft: Microsoftè ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪ ʥʝʩʢʦʣʴʢʦ ERP-ʨʝʰʝʥʠʡ ʜʣʷ 

ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ, ʚʢʣʶʯʘʷ çMicrosoftDynamics 365 BusinessCentralè, 

çMicrosoftDynamics NAVè ʠ ʜʨʫʛʠʝ. ʕʪʠ ʧʨʦʜʫʢʪʳ ʦʙʳʯʥʦ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʩ ʜʨʫʛʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʠ ʩʝʨʚʠʩʘʤʠ çMicrosoftè. ʂ ʢʣʶʯʝʚʦʤʫ ʬʫʥʢʮʠʦʥʘʣʫ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: ʫʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ ʠ ʙʫʭʛʘʣʪʝʨʠʝʡ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʜʘʞʘʤʠ ʠ 

ʟʘʢʫʧʢʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʩʢʣʘʜʦʤ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʝʡ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ. ʂ 

ʦʩʦʙʝʥʥʦʩʪʷʤ - ʠʥʪʝʛʨʘʮʠʶ ʩ ʜʨʫʛʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʠ ʩʝʨʚʠʩʘʤʠ çMicrosoftè, ʦʙʣʘʯʥʫʶ 

ʠ ʣʦʢʘʣʴʥʫʶ ʨʘʟʚʝʨʪʢʫ, ʛʠʙʢʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʦʜ ʧʦʪʨʝʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

- çTerrasoftè (ʙʳʚʰʘʷ çBpm'onlineè) ï ʵʪʦ ʨʦʩʩʠʡʩʢʘʷ ʢʦʤʧʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʦʙʣʘʯʥʳʭ CRM- ʠ ERP-ʨʝʰʝʥʠʷʭ. ɽʸ ʧʨʦʜʫʢʪ çTerrasoft CRMè 

ʚʢʣʶʯʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʤʘʨʢʝʪʠʥʛʘ, 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʜʘʞʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, ʘʥʘʣʠʪʠʢʫ. ʂʦʤʧʘʥʠʷ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪ 

ʦʙʣʘʯʥʦʝ ʨʝʰʝʥʠʝ, ʛʠʙʢʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʙʠʟʥʝʩʘ, ʠʥʪʫʠʪʠʚʥʦ 

ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ 

ʚʥʝʜʨʝʥʠʝ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠ CRM-ʬʫʥʢʮʠʡ. 

ʂʘʞʜʘʷ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʠʩʪʝʤ ʠʤʝʝʪ ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʘʞʥʳʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʦʪʨʘʩʣʝʡ [2, ʩ.44]. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʨʷʜ ʥʝʙʦʣʴʰʠʭ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʦʩʪʘʚʱʠʢʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʪʨʘʩʣʠ ʠ ʩʝʛʤʝʥʪʳ ʨʳʥʢʘ. 

ʇʨʠ ʚʳʙʦʨʝ ʧʣʘʪʬʦʨʤʳ ERP-ʩʠʩʪʝʤʳ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʧʨʦʚʝʩʪʠ ʠʭ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʠʩʧʦʣʴʟʦʚʘʚ ʜʣʷ ʵʪʦʛʦ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠ ʢʨʠʪʝʨʠʠ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʩʨʘʚʥʠʪʴ ʩʠʩʪʝʤʳ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ, ʛʠʙʢʦʩʪʠ ʠ 

ʥʘʩʪʨʘʠʚʘʝʤʦʩʪʠ ʧʦʜ ʫʥʠʢʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ɺʘʰʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʩʝʨʚʠʩʘʤʠ (ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʝʨʩʦʥʘʣʦʤ, ʫʯʝʪʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʠ ʪ.ʧ.), ʜʦʩʪʫʧʥʦʩʪʠ 

ʦʙʣʘʯʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ ʫʜʦʙʩʪʚʦ ʦʙʥʦʚʣʝʥʠʡ, ʛʠʙʢʦʩʪʴ ʚ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ 

ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ. ɺʘʞʥʦ ʫʯʝʩʪʴ ʩʪʝʧʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʜʘʥʥʳʭ, ʥʘʣʠʯʠʝ ʚʩʪʨʦʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ, ʩʦʟʜʘʥʠʷ ʦʪʯʝʪʦʚ, ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʣʶʯʝʚʳʭ ʤʝʪʨʠʢ ʠ ʚʳʷʚʣʝʥʠʷ ʪʝʥʜʝʥʮʠʡ ʚ 

ʙʠʟʥʝʩʝ, ʦʮʝʥʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʚʥʝʜʨʝʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ERP-ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ 

ʩʪʦʠʤʦʩʪʴ ʣʠʮʝʥʟʠʡ, ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʫʩʣʫʛ, ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʠ ʧʦʜʜʝʨʞʢʠ ʩʠʩʪʝʤʳ.  

ʊʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʳʙʦʨʝ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʠ 

ʜʦʩʪʫʧʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʨʘʟʨʘʙʦʪʯʠʢʘ ERP-ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ 

ʩʢʦʨʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʟʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ 
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ʨʝʰʝʥʠʡ. ʅʫ ʠ, ʥʘʢʦʥʝʮ, ʥʝʤʘʣʦʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʦʪʟʳʚʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʵʢʩʧʝʨʪʦʚ ʦ ʢʘʞʜʦʡ ERP-ʩʠʩʪʝʤʝ, ʚʢʣʶʯʘʷ ʨʝʡʪʠʥʛʠ ʥʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʠ ʬʦʨʫʤʘʭ. 

ɽʱʝ ʦʜʥʠʤ ʟʥʘʯʠʤʳʤ ʢʨʠʪʝʨʠʝʤ ʚʳʙʦʨʘ ERP-cʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʠ ʫʯʝʪ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʥʝʩʪʠ 

ʥʦʚʳʝ ʟʥʘʥʠʷ ʠ ʫʯʝʩʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ. ʂ ʪʘʢʠʤ ʧʝʨʩʧʝʢʪʠʚʘʤ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ: ʠʥʥʦʚʘʮʠʠ ʚ ERP, ʘʜʘʧʪʘʮʠʶ ʢ ʥʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʙʠʟʥʝʩʘ, ʫʧʨʘʚʣʝʥʠʝ 

ʠʟʤʝʥʝʥʠʷʤʠ, ʠʥʪʝʛʨʘʮʠʶ ʠ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ, ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʠ ʘʥʘʣʠʪʠʢʫ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ, ʫʯʝʪ ʩʧʝʮʠʬʠʢʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ. 

ʋʯʝʪ ʜʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʵʪʘʧʝ ʚʳʙʦʨʘ ERP-ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʨʠʩʢʠ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʫʩʪʘʨʝʚʘʥʠʷ ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʝ 

ʚʥʝʜʨʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ɺʘʰʝʛʦ ʙʠʟʥʝʩʘ [3, ʩ.9]. 

ʉ ʫʯʝʪʦʤ ʨʝʘʣʠʡ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ, ʦʩʦʙʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʘʢʦʡ ʚʘʞʥʳʡ 

ʬʘʢʪʦʨ ʧʨʠ ʚʳʙʦʨʝ ʩʠʩʪʝʤʳ ʢʘʢ ʟʘʱʠʱʝʥʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʪ ʚʣʠʷʥʠʷ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʝʝ ʨʘʙʦʪʳ ʜʝʡʩʪʚʠʡ ʥʝʜʨʫʞʝʩʪʚʝʥʥʳʭ ʥʘʰʝʡ ʩʪʨʘʥʝ ʛʦʩʫʜʘʨʩʪʚ. ʇʦʩʣʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʝʜʘʚʥʠʭ ʩʦʙʳʪʠʡ ʩʪʘʣʦ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʨʦʩʩʠʡʩʢʠʤ ʢʦʤʧʘʥʠʷʤ, ʩʚʦʜʷ ʢ ʤʠʥʠʤʫʤʫ, 

ʚʣʠʷʥʠʝ ʥʘ ʩʠʩʪʝʤʫ ʠʥʦʩʪʨʘʥʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ɺʇʂ, 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠʟʜʝʣʠʡ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʚʘʞʥʳʭ ʜʣʷ ʩʪʨʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʜʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʚʳʙʦʨʘ ERP-ʩʠʩʪʝʤʳ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʠ ʢʣʶʯʝʚʳʤ! 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʥʝʩʢʦʣʴʢʦ ʩʣʦʚ ʦ ʚʘʞʥʦʩʪʠ ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʝʡ ERP-ʩʠʩʪʝʤʳ ʜʣʷ 

ʙʠʟʥʝʩʘ. ɼʘʥʥʳʡ ʚʳʙʦʨ ï ʵʪʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʣʠʷʪʴ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʫʩʧʝʭ ʧʨʝʜʧʨʠʷʪʠʷ [4, ʩ. 48]. ɽʛʦ 

ʢʣʶʯʝʚʳʤʠ ʘʩʧʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ: ʦʧʪʠʤʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʫʣʫʯʰʝʥʠʝ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʨʦʩʪ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʩʥʠʞʝʥʠʝ 

ʨʠʩʢʦʚ. 

ɺ ʮʝʣʦʤ, ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʘʷ ʠ ʫʩʧʝʰʥʦ ʚʥʝʜʨʝʥʥʘʷ ERP-ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʩʪʘʪʴ 

ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩʘ, ʧʦʚʳʰʝʥʠʷ ʝʛʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʢʨʝʧʣʝʥʠʷ ʧʦʟʠʮʠʡ ʥʘ ʨʳʥʢʝ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʘʞʥʦ 

ʫʜʝʣʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʚʳʙʦʨʫ ʠ ʚʥʝʜʨʝʥʠʶ ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʦʥʘ ʥʘʠʙʦʣʝʝ 

ʪʦʯʥʦ ʦʪʚʝʯʘʣʘ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʮʝʣʷʤ ɺʘʰʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 
ʇʝʨʝʯʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʩʪʦʯʥʠʢʦʚ: 

1. ɹʦʨʜʶʞʘ ʆ.ʃ. ɺʳʙʦʨ ERP-ʩʠʩʪʝʤʳ ʜʣʷ ʚʥʝʜʨʝʥʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ / ʆ.ʃ. ɹʦʨʜʶʞʘ, ɽ.ɸ. ɸʥʠʢʝʝʚ // 

ʄʦʣʦʜʝʞʴ ʠ XXI ʚʝʢ - 2024. ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ 13-ʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ (ʂʫʨʩʢ, 15-16 ʬʝʚʨʘʣʷ 2024 ʛʦʜʘ). ɺ 3-ʭ ʪʦʤʘʭ. ʊʦʤ 2. ï ʂʫʨʩʢ: ɽɻʋ ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘ, 2024. 

ï ʉ. 54-57. 

2. ɹʦʨʜʶʞʘ ʆ.ʃ. ɺʥʝʜʨʝʥʠʝ ERP-ʩʠʩʪʝʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ / ʆ.ʃ. ɹʦʨʜʶʞʘ, 

ɺ.ɻ. ɻʦʨʙʫʥʦʚ // ʎʠʬʨʦʚʠʟʘʮʠʷ: ʥʦʚʳʝ ʪʨʝʥʜʳ ʠ ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ. ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ ʧʦ ʠʪʦʛʘʤ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (ʀʞʝʚʩʢ, 3 ʜʝʢʘʙʨʷ 2023 ʛʦʜʘ). ï ʉʪʝʨʣʠʪʘʤʘʢ: 

ɸʄʀ, 2023. ï ʉ. 43-48. 

3. ʊʘʨʘʢʘʥʦʚ ɼ.ɺ. ɹʠʟʥʝʩ-ʠʥʬʦʨʤʘʪʠʢʘ. ï 2021. - ˉ1(45). ï ʉ. 1-10. 

4. ʇʝʪʨʦʚʘ ɸ.ɹ. ʄʝʥʝʜʞʤʝʥʪ ʠ ʙʠʟʥʝʩ-ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ. ï 2020. - ˉ4. - ʉ. 46-55. 
 

ʋɼʂ 391.26  

ʀɼɽʅʊʀʌʀʂɸʎʀʗ ʉʀʉʊɽʄʅʓʍ ʆʊʅʆʐɽʅʀʁ 

ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʇʆɼʉʀʉʊɽʄ 

ʂʆʄʇʃɽʂʉʆɺ ʅɸɺɽɼɽʅʀʗ 
 

ɹʫʥʠʥ ɸ.ɺ. 

ʄɻʊʋɻɸ, ʛ. ʄʦʩʢʚʘ 
 

ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʜʥʦʤʝʩʪʥʳʭ 

ʩʠʩʪʝʤʥʳʭ ʦʪʥʦʰʝʥʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʜʩʠʩʪʝʤ 

ʘʢʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʘʤʦʥʘʚʝʜʝʥʠʷ (ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʦʙʨʘʙʦʪʢʠ 
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ʠʥʬʦʨʤʘʮʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ). ʇʨʝʜʩʪʘʚʣʝʥ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʨʘʜʠʦʯʘʩʪʦʪʥʦʤ ʩʧʝʢʪʨʝ ʦʜʥʦʛʦ  ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʲʝʢʪʘ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʜʨʫʛʦʡ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʦʙʝʩʧʝʯʠʪ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʢʦʥʝʯʥʦʛʦ ʘʚʪʦʤʘʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʧʝʨʘʪʠʚʥʦ ʠ 

ʦʙʲʝʢʪʠʚʥʦ ʚʳʷʚʣʷʪʴ ʚʟʘʠʤʥʳʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʦʙʲʝʢʪʘʤʠ ʨʘʜʠʦʤʦʥʠʪʦʨʠʥʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʬʣʠʢʪ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʫʧʨʘʚʣʝʥʠʝ, ʦʧʝʨʘʪʦʨ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʧʦʜʩʠʩʪʝʤʘ, ʤʦʜʝʣʴ, ʠʥʬʦʨʤʘʮʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʩʠʩʪʝʤʥʳʝ ʦʪʥʦʰʝʥʠʷ.  
 

ʊʠʧʦʚʘʷ ʪʦʧʦʣʦʛʠʷ ʩʠʩʪʝʤʥʳʭ ʦʪʥʦʰʝʥʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʦʙʲʝʢʪʦʚ (RE-ʦʙʲʝʢʪʦʚ) ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʩʚʷʟʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʦʙʱʥʦʩʪʴʶ ʠʭ 

ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ (RF-ʩʧʝʢʪʨʘ), ʧʦʟʚʦʣʷʝʪ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʠʪʴ ʦʧʦʨʥʳʝ 

ʧʨʦʮʝʜʫʨʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʠʭ ʚʳʙʦʨ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʜʠʦʤʦʥʠʪʦʨʠʥʛʘ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʨʦʩʪʦʪʳ ʦʧʠʩʘʥʠʷ ʙʳʣʦ ʧʨʠʥʷʪʦ, ʯʪʦ 

RE-ʦʙʲʝʢʪʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ 

ʩʚʷʟʘʥʥʦʩʪʠ ʚ RF-ʩʧʝʢʪʨʝ. ʆʜʥʘʢʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʧʦʤʠʤʦ ʚʣʠʷʥʠʡ RE-ʦʙʲʝʢʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʭ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʩʦʚʤʝʩʪʥʦ ʦʙʨʘʟʫʶʪ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʚʝʜʝʥʥʦʡ ʪʠʧʦʚʦʡ ʪʦʧʦʣʦʛʠʝʡ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʡ ʚ RF-ʩʧʝʢʪʨʝ ʦʜʥʠʭ ʦʙʲʝʢʪʦʚ 

ʨʘʜʠʦʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʜʨʫʛʠʝ [1, ʩ. 124]. 

ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ  ʦʧʠʩʘʪʴ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʚ RF-

ʩʧʝʢʪʨʝ ʦʜʥʦʛʦ RE-ʦʙʲʝʢʪʘ ʥʘ ʜʨʫʛʦʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʢʦʥʝʯʥʦʛʦ 

ʘʚʪʦʤʘʪʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʦʧʝʨʘʪʠʚʥʦ ʠ ʦʙʲʝʢʪʠʚʥʦ ʚʳʷʚʣʷʪʴ ʚʟʘʠʤʥʳʝ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʨʘʜʠʦʤʦʥʠʪʦʨʠʥʛʘ [2, ʩ.77]. 

ʈʘʩʩʤʦʪʨʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʜʥʦʤʝʩʪʥʳʭ ʩʠʩʪʝʤʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ RE-ʦʙʲʝʢʪʘ SiS ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʣʶʙʦʝ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʚʭʦʜʘ, 

ʚʳʭʦʜʘ ʠ ʩʪʨʫʢʪʫʨʳ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʠʟʤʝʥʝʥʠʷʤ ʧʨʦʮʝʩʩʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ [3, ʩ.23]. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩ ʵʪʠʭ ʧʦʟʠʮʠʡ ʩʪʨʫʢʪʫʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ RE-ʦʙʲʝʢʪʘ Si ʚ ʚʠʜʝ ʛʨʘʬʘ 

Gi=(Vi,Ei) ʩ RF-ʚʭʦʜʦʤ Xi(t)={X i (t)}, X i (t)={x i (t)}, = i, 1
 ʟʘʤʝʪʠʤ, ʯʪʦ ʝʝ 

ʜʝʡʩʪʚʠʝ i ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʣʠʙʦ ʠʟʤʝʥʝʥʠʷʤʠ ʟʥʘʯʝʥʠʡ RF-ʚʭʦʜʘ (ʥʘʧʨʠʤʝʨ, ʝʩʣʠ 

xi(t) ï ʥʝʢʦʪʦʨʦʝ ʧʨʠʨʘʱʝʥʠʝ ʠ xi(t)Xi(t), ʪʦ ʜʝʡʩʪʚʠʝ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʘʢ 

i xi(t)+ xi(t),  - ʟʥʘʢ ʧʨʠʩʚʦʝʥʠʷ), ʣʠʙʦ ʠʟʤʝʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ (ʥʘʧʨʠʤʝʨ, ʝʩʣʠ PR ï 

ʦʧʝʨʘʪʦʨ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ (ʫʜʘʣʝʥʠʝ ʠ ʜʦʙʘʚʣʝʥʠʝ ʜʫʛ, ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʜʫʛ, 

ʩʢʣʝʠʚʘʥʠʝ ʚʝʨʰʠʥ, ʜʦʙʘʚʣʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʚʝʨʰʠʥ, ʨʘʩʱʝʧʣʝʥʠʝ ʚʝʨʰʠʥ ʠ ʜʨ.), ʪʦ 

ʜʝʡʩʪʚʠʝ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʘʢ i PR(Gi)). 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʛʨʘʬʘ ʥʝʠʟʤʝʥʥʘ. ʇʦʵʪʦʤʫ ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʟʘʜʘʥʠʝ 

ʜʝʡʩʪʚʠʷ RE-ʦʙʲʝʢʪʘ ʬʦʨʤʠʨʫʝʪʩʷ ʯʝʨʝʟ ʧʨʠʨʘʱʝʥʠʷ ʟʥʘʯʝʥʠʡ ʚʭʦʜʘ, ʪ.ʝ. ʩʯʠʪʘʝʪʩʷ 

i xi(t)+ xi(t) ʠ ʙʦʣʝʝ ʪʦʛʦ i=xi(t)+ xi(t). ʊʘʢʦʝ ʜʦʧʫʱʝʥʠʝ ʥʝ ʚʣʠʷʝʪ ʥʘ ʦʙʱʠʝ 

ʨʘʩʩʫʞʜʝʥʠʷ ʠ ʚʳʚʦʜʳ. 

ʃʶʙʦʝ ʜʝʡʩʪʚʠʝ RE-ʦʙʲʝʢʪʘ ʦʮʝʥʠʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ ʧʦʣʝʟʥʦʩʪʠ qi(xi(t)), ʢʦʪʦʨʫʶ 

ʚ ʩʠʣʫ ʚʳʰʝ ʚʚʝʜʝʥʥʳʭ ʜʦʧʫʱʝʥʠʡ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ qi( i), ʠ ʧʨʠʚʦʜʠʪ ʢ ʪʨʝʤ 

ʩʦʩʪʦʷʥʠʷʤ q i( i)>0, q i( i)=0, q i( i)<0, ʦʙʨʘʟʫʶʱʠʤ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʧʦʣʥʫʶ ʛʨʫʧʧʫ 

ʩʦʙʳʪʠʡ ʜʣʷ ʵʪʦʡ RE-ʦʙʲʝʢʪʘ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʩʝ ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʡ {i} Xi (t) ʨʘʟʙʠʪʴ ʥʘ ʪʨʠ 

ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʦʜʤʥʦʞʝʩʪʚʘ {i }, {
0
i }, { i } ʪʘʢʠʭ, ʯʪʦ: 

ʝʩʣʠ i { i }, ʪʦ q i( i )>0; 

ʝʩʣʠ 
0
i {

0
i }, ʪʦ q i(

0
i )=0; 

ʝʩʣʠ i { i }, ʪʦ q i( i )<0. 
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ʇʦʥʷʪʥʦ, ʯʪʦ ʝʩʣʠ RE-ʦʙʲʝʢʪ ʬʫʥʢʮʠʦʥʠʨʫʝʪ, ʪʦ ʵʪʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ 

ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʝʡʩʪʚʠʷʤʠ ʣʠʙʦ i , ʣʠʙʦ 
0
i , ʣʠʙʦ i , 

{ i}={ i } {
0
i } { i }.                                    (1) 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʜʚʘ RE-ʦʙʲʝʢʪʘ Si,Sj S ʚ ʫʩʣʦʚʠʷʭ X
j

i

0

(t), X
id

j (t) . 

ʆʧʨʝʜʝʣʝʥʠʝ 1. ɼʝʡʩʪʚʠʝʤ ij  RE-ʦʙʲʝʢʪʘ Si S ʥʘ RE-ʦʙʲʝʢʪ Sj S ʥʘʟʦʚʝʤ 

ʣʶʙʦʝ ʜʝʡʩʪʚʠʝ i X
j

i

0

(t). 

ʆʧʨʝʜʝʣʝʥʠʝ 2. ɺʣʠʷʥʠʝʤ Çij  RE-ʦʙʲʝʢʪʘ Si S ʥʘ RE-ʦʙʲʝʢʪ Sj S ʥʘʟʦʚʝʤ 

ʣʶʙʦʝ ʜʝʡʩʪʚʠʝ j X
id

j (t) ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʣʠʯʠʷ i X
j

i

0

(t) ( j X
id

j (t)/ i X
j

i

0

(t)). 

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʣʠʷʥʠʝ Çij  ʥʘ Sj ʧʦʨʦʞʜʘʝʪʩʷ ʜʝʡʩʪʚʠʝʤ ij  RE-

ʦʙʲʝʢʪʘ Si ʠ ʩʘʤʦ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝʤ RE-ʦʙʲʝʢʪʘ Sj, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʜʦʩʪʠʞʠʤʦʩʪʠ X
id

j (t). ʄʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʵʪʦʡ ʧʘʨʝ ʜʝʡʩʪʚʠʡ ʧʨʠʩʫʱʝ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ: ij  ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ, ʘ Çij ï ʩʣʝʜʩʪʚʠʝʤ (ij Çij ). 

ʆʧʨʝʜʝʣʝʥʠʝ 3. ɺʦʟʜʝʡʩʪʚʠʝʤ ˊij  RE-ʦʙʲʝʢʪʘ Si S ʥʘ RE-ʦʙʲʝʢʪ Sj S ʥʘʟʦʚʝʤ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ (ij Çij) (ˊij~( ij Çij ), ij X
j

i

0

(t), Çij X
id

j (t)). 

ʇʦʩʢʦʣʴʢʫ ij  ʠ Çij  ï ʜʝʡʩʪʚʠʷ, ʪʦ ʠʭ ʦʮʝʥʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʬʫʥʢʮʠʷʤ ʧʦʣʝʟʥʦʩʪʠ qi( ij ), qj(Çij), ʦʮʝʥʠʚʘʶʱʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, RE-ʦʙʲʝʢʪʦʚ Si ʠ Sj. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʢ ʠ ʨʘʥʝʝ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʣʷ {ij } X
j

i

0

 

{ ij}={ ij } {

0
ij } { ij }; { ij } q i( ij )>0, {

0
ij } q i(

0
ij )=0, { ij } q i( ij )<0 ʠ 

ʜʣʷ {Çij } X
id

j (t) {Çij}={Çij } {Ç

0
ij } {Çij }; {Çij } q j(Çij )>0, {Ç

0
ij } q j(Ç

0
ij )=0, 

{Çij } q j(Çij )<0, ʧʨʠʯʝʤ ʜʣʷ ʣʶʙʦʡ ʧʘʨʳ ʧʦʜʤʥʦʞʝʩʪʚ {

k
ij } {

v
ij }=  

k,v~{ ,0, }, k v ʠ {Ç

h
ij } {Ç

w
ij }=  h,w~{ ,0, }, h w. 

ɺʦʟʜʝʡʩʪʚʠʝ ʞʝ ʠʤʝʝʪ ʚʝʢʪʦʨʥʫʶ ʦʮʝʥʢʫ ʠ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʜʚʫʤ ʬʫʥʢʮʠʷʤ 

qi( ij ), qj(Çij). ʆʪʢʫʜʘ ʚʩʝ ʤʥʦʞʝʩʪʚʦ ʚʦʟʜʝʡʩʪʚʠʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʢ 

{íj}={ˊij } {ˊ

0
ij } { íj } {ˊ

0
ij } {ˊ

00
ij } {ˊ

0
ij } { íj } {ˊ

0
ij } { íj } .  

ɿʜʝʩʴ, ʝʩʣʠ ˊ

kh
ij {íj}, ʪʦ k~{ ,0, } q i( ij )>0, q i(

0
ij )=0, q i( ij )<0 ʠ 

h~{ ,0, } q j(Çij )>0, q j(Ç

0
ij )=0, q j(Çij )<0. ʇʨʠʯʝʤ, ʢʘʢ ʠ ʨʘʥʝʝ ʜʣʷ ʣʶʙʦʡ ʧʘʨʳ 

ʧʦʜʤʥʦʞʝʩʪʚ {ˊ

kh
ij } {ˊ

vw
ij }=  k,v~{ ,0, }, k v ʠ h,w~{ ,0, }, h w. 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚʚʝʜʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ï ʜʝʡʩʪʚʠʝ ij, ʚʣʠʷʥʠʝ Çij  ʠ 

ʚʦʟʜʝʡʩʪʚʠʝ ˊij  ʷʚʣʷʶʪʩʷ ʦʜʥʦʩʪʦʨʦʥʥʠʤʠ. ʆʥʠ ʬʦʨʤʠʨʫʶʪʩʷ ʜʝʡʩʪʚʠʝʤ i RE-ʦʙʲʝʢʪʘ 

Si ʧʨʠ ʫʩʣʦʚʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʫʪʠ ʠʟ ʚʝʨʰʠʥʳ Si ʚ ʚʝʨʰʠʥʫ Sj ʚ ʛʨʘʬʝ G=(S,E), ʪ.ʝ. 

ʢʦʛʜʘ 
)(tX id

j  (ʨʠʩʫʥʦʢ 1). 
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ʇʦʥʷʪʥʦ, ʯʪʦ ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʧʫʪʴ ʠʟ ʚʝʨʰʠʥʳ Sj ʚ ʚʝʨʰʠʥʫ Si ʚ ʛʨʘʬʝ G=(S,E), 

ʪʦ X
j

i

0

(t), X
id

j (t)  ʠ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʥʦ ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ 

ʧʦʜʤʥʦʞʝʩʪʚʘ [3]: 

ʜʝʡʩʪʚʠʡ {

k
ji }, k {

k
ji }={ ji } k~{ ,0, };  

ʚʣʠʷʥʠʡ {Ç

h
ji }, h {Ç

h
ji }={Çji } h~{ ,0, };  

ʚʦʟʜʝʡʩʪʚʠʡ {ˊ
kh
ji }, k h {ˊ

kh
ji }={ˊji } k,h~{ ,0, }  

 
ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬ RF-ʜʝʡʩʪʚʠʡ 

 

ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʜʥʦʤʝʩʪʥʳʭ ʩʠʩʪʝʤʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚʳʧʦʣʥʠʤ ʠʭ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ ʫʤʝʩʪʥʦ ʚʚʝʩʪʠ ʦʙʦʙʱʝʥʥʳʡ ʠʥʜʠʢʘʪʦʨ Ji 

ʚʦʟʜʝʡʩʪʚʠʷ ˊij  ʚ ʚʠʜʝ ʩʪʨʦʯʥʦʡ ʤʘʪʨʠʮʳ (ʚʝʢʪʦʨ-ʩʪʨʦʢʠ): 

Ji=[ i(i), i(j)], i(i)=q i( ij ), i(j)=q j( ij ).                     (2) 

 ɿʜʝʩʴ i(i) i(i)=Imq i( ij ), i(j) i(j)=Imq j( ij), ʛʜʝ Imq i, Imq j ï ʦʙʨʘʟʳ 

ʦʪʦʙʨʘʞʝʥʠʡ q i ʠ q j, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, (ʧʦʜʤʥʦʞʝʩʪʚʘ ʦʙʣʘʩʪʝʡ ʟʥʘʯʝʥʠʡ q i( ij ) ʠ 

q j( ij), ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ij { ij }).  

ʀʥʜʠʢʘʪʦʨ Ji ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʝʟʫʣʴʪʘʪ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʢ ʩ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʦʨʦʥʳ, 

ʬʦʨʤʠʨʫʷ ʚ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ñʥʘʧʨʘʚʣʝʥʠʷñ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʤʙʠʥʘʮʠʝʡ ʟʥʘʢʦʚ Signi(i) ʠ Signi(j) (Sign =-1,0,+1, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ  <0, =0, 

>0), ʪʘʢ ʠ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʩʪʦʨʦʥʳ, ʦʮʝʥʠʚʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʝʣʠʯʠʥʘʤʠ |i(i)| ʠ 

| i(j)| ʩʠʣʫ ʵʪʠʭ ʚʦʟʜʝʡʩʪʚʠʡ [4]. 

ʄʥʦʞʝʩʪʚʘ ñʥʘʧʨʘʚʣʝʥʠʡñ Sign i(i) ʠ Sign i(j) ʦʙʨʘʟʫʶʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ qi ʠ qj ʥʝʢʦʪʦʨʳʡ ʙʘʟʠʩ ʚʦʟʜʝʡʩʪʚʠʡ ij={ˊ

)](Sign),(Sign[ ji
ij

ii

}, 
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Card ij=9, ʨʝʘʣʠʟʫʶʱʠʡ ʪʠʧʦʚʫʶ ʪʦʧʦʣʦʛʠʶ ʙʠʥʘʨʥʳʭ ʩʠʩʪʝʤʥʳʭ ʦʪʥʦʰʝʥʠʡ [4, 

ʩ.423]. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʜʣʷ ij  ʠ Çij  ʩʫʱʝʩʪʚʫʶʪ ʠʥʜʠʢʘʪʦʨʳ ʚʠʜʘ 

Ji =[ i(i),0] ʠ Ji =[0, i(j)]. ʌʦʨʤʠʨʦʚʘʥʠʝ ˊ
iJ

ij  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʢʦʥʫ ʢʦʤʧʦʟʠʮʠʠ ʩ 

ʙʠʥʘʨʥʦʡ ʦʧʝʨʘʮʠʝʡ i( ij,Çij)=ˊ
iJ

ij , ʪʘʢʦʡ, ʯʪʦ ij,Çij { ij } {Çij} ʩʫʱʝʩʪʚʫʝʪ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ij Çij~íj  ʠ Ji=Ji +Ji . 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʧʦʥʷʪʠʝ ʚʟʘʠʤʦʚʦʟʜʝʡʩʪʚʠʷ ʢʘʢ ʩʦʚʤʝʩʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʩʦʙʳʪʠʡ - ʚʦʟʜʝʡʩʪʚʠʡ ˊ
iJ

ij ˊ
jJ

ji . ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʚʚʝʜʝʤ ʚʟʘʠʤʦʚʦʟʜʝʡʩʪʚʠʝ ʚ ʚʠʜʝ 

ʟʘʢʦʥʘ ʢʦʤʧʦʟʠʮʠʠ {ˊ
iJ

ij } {ˊ
jJ

ji } {ˊ

)(
)(
ijJ

ij } ({ˊ
iJ

ij }, {ˊ
jJ

ji } ï ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ Si ʥʘ Sj ʠ Sj ʥʘ Si ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʠʤ ʢʘʢ ʙʠʥʘʨʥʫʶ 

ʦʧʝʨʘʮʠʶ ij(ˊ
iJ

ij ,ˊ
jJ

ji )=ˊ

)(
)(
ijJ

ij  ʧʦ ʧʨʘʚʠʣʫ ˊ
iJ

ij , ˊ
jJ

ji {ˊ
iJ

ij } {ˊ
jJ

ji }, 

{ˊ
iJ

ij } {ˊ
iJ

ij } ˊ
jJ

ji {ˊ
jJ

ji } ˊ

)(ijJ
ij {ˊ

)(
)(
ijJ

ij }, ʪʘʢʦʡ, ʯʪʦ ʠʥʜʠʢʘʪʦʨ ʚʟʘʠʤʦʚʦʟʜʝʡʩʪʚʠʷ 

J(ij )=Ji+Jj=[ ij (i)= i(i)+ j(i), ij (j)= i(j)+ j(j)]. ʀʥʘʯʝ ij(i)=q i( ij )+q i( ji ) ʠ 

ij(j)=q j( ij )+q j( ji ). 

ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ Si ʠ Sj ʚʩʪʫʧʘʶʪ ʚ ʙʠʥʘʨʥʦʝ ʦʪʥʦʰʝʥʠʝ RF-ʚʦʟʜʝʡʩʪʚʠʷ 

(Siˊ
C

Sj ʠʣʠ (Si,Sj)  ˊ
C
) ʥʘ ʤʥʦʞʝʩʪʚʝ iX jX

, ʝʩʣʠ 

ij : 
)(

0
tX j

i
)(tX id

j ˊ
iJ

ij ij .                          (3) 

ɿʘʤʝʪʠʤ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʠʥʘʨʥʘʷ ʦʧʝʨʘʮʠʷ ij  ʢʦʤʤʫʪʘʪʠʚʥʘ, 

ʪ.ʢ. 

ij(ˊ
iJ

ij ,ˊ
jJ

ji )=ˊ

)(
)(
ijJ

ij = ji(ˊ
jJ

ji ,ˊ
iJ

ij )=ˊ

)(
)(
ijJ

ij .                         (4) 

ɺʚʝʜʝʥʥʦʝ ʚʟʘʠʤʦʚʦʟʜʝʡʩʪʚʠʝ ˊ

)(
)(
ijJ

ij =ˊ

)(
)(
ijJ

ij = ij(ˊ
iJ

ij ,ˊ
jJ

ji ) ʧʦʣʥʦʩʪʴʶ ʦʪʦʙʨʘʞʘʝʪ 

ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʩʦʚʤʝʩʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ RE-ʦʙʲʝʢʪʦʚ Si ʠ Sj. 
ʇʝʨʝʯʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʩʪʦʯʥʠʢʦʚ: 

1. ʉʦʩʫʣʠʥ ʖ.ʉ. ʌʠʰʤʘʥ ʄ.ʄ. ʊʝʦʨʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʠ ʝʝ ʧʨʠʤʝʥʝʥʠʝ. ï ʄʦʩʢʚʘ: ʈʘʜʠʦ ʠ 

ʩʚʷʟʴ, 1985. ï 272 ʩ. 

2. ʉʳʩʦʝʚ ɺ.ɺ. ʉʠʩʪʝʤʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʥʦʛʦʮʝʣʝʚʳʭ ʦʙʲʝʢʪʦʚ // ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. ï ʄʦʩʢʚʘ: ʀʌʊʇ, 1993. ï C.72-79. 

3. Kleinman D.L. On  an Iterative Technique  for Riccati Equation Computation // IEEE Trans. On Automatic 

Control. 1988. Vol. 13, ˉ1.  P.20-25.  

4. ʇʦʪʘʧʦʚ ɸ.ʅ. ʄʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʜʥʦʤʝʩʪʥʳʭ ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʵʨʛʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ // ɾʫʨʥʘʣ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ/ ʉʝʨʠʷ 

çʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠè. ï 2016. - ˉ 9(3). ï ʉ.448-455.  
 

ʋɼʂ 391.26  

ɸʃɻʆʈʀʊʄʀʏɽʉʂʆɽ ʆɹɽʉʇɽʏɽʅʀɽ 

ɸɼɸʇʊʀɺʅʆɻʆ ʋʇʈɸɺʃɽʅʀʗ ʀʅʌʆʈʄɸʎʀʆʅʅʓʄʀ 

ʇʆɼʉʀʉʊɽʄɸʄʀ ʂʆʄʇʃɽʂʉʆɺ ʅɸɺɽɼɽʅʀʗ 
 

ɹʫʥʠʥ ɸ.ɺ.
1
, ʇʦʪʘʧʦʚ ɸ.ʅ.

2
 

1
ʄɻʊʋɻɸ, ʛ. ʄʦʩʢʚʘ; 

2
ɺɻʃʋ ʠʤʝʥʠ ɻ.ʌ. ʄʦʨʦʟʦʚʘ, ʛ. ɺʦʨʦʥʝʞ 
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ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʦʩʪʨʦʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ (ʀʉʇʉ) ʘʢʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʩʘʤʦʥʘʚʝʜʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʘʜʘʧʪʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʠʩʪʝʤ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʢʦʥʝʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʩʪʦʷʥʠʡ, 

ʥʘʭʦʞʜʝʥʠʝ ʚ ʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʝʥʦ ʧʦ ʚʨʝʤʝʥʠ. ʄʝʪʦʜʠʢʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʀʉʇʉ ʩ 

ʥʝʤʘʨʢʦʚʩʢʦʡ ʩʤʝʥʦʡ ʜʠʩʢʨʝʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʩʢʘʣʷʨʥʦʡ ʮʝʧʴʶ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ, ʬʠʟʠʯʝʩʢʠ ʨʝʘʣʠʟʫʝʤʳʝ ʨʝʛʫʣʷʪʦʨʳ ʜʣʷ ʩʠʩʪʝʤ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʚʠʜʘʤʠ ʬʫʥʢʮʠʡ ʧʦʛʣʦʱʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʘʣʠʟʘʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʛʦʨʠʪʤ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʫʧʨʘʚʣʝʥʠʝ, ʦʧʝʨʘʪʦʨ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʧʦʜʩʠʩʪʝʤʘ, ʤʦʜʝʣʴ, ʠʥʬʦʨʤʘʮʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʩʠʩʪʝʤʥʳʝ ʦʪʥʦʰʝʥʠʷ.  
 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ, ʠʥʪʝʨʚʘʣʳ ʥʘʣʠʯʠʷ ʠ 

ʦʪʩʫʪʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʦʞʝʥʠʠ ʮʝʣʠ ʚ ʢʦʪʦʨʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʤʝʥʷʶʪ ʜʨʫʛ 

ʜʨʫʛʘ ʠ ʠʤʝʶʪ ʩʣʫʯʘʡʥʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ.  

ɼʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʦʧʠʩʳʚʘʝʪʩʷ ʥʝʣʠʥʝʡʥʳʤ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤ ʨʝʢʫʨʨʝʥʪʥʳʤ 

ʚʝʢʪʦʨʥʳʤ ʫʨʘʚʥʝʥʠʝʤ: 

)k(t)k;u,X(f)k(X)1k(X
,      (1) 

ʛʜʝ k ï ʥʦʤʝʨ ʚʨʝʤʝʥʥʦʛʦ ʜʠʩʢʨʝʪʘ t: k [0, N], N ï ʢʦʥʝʯʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ; 

ʍ ï ʢʦʦʨʜʠʥʘʪʥʳʡ ʚʝʢʪʦʨ, u ï ʚʝʢʪʦʨ ʫʧʨʘʚʣʝʥʠʷ;  - ʚʝʢʪʦʨ ʜʠʩʢʨʝʪʥʳʭ ʛʘʫʩʩʦʚʳʭ 

ʰʫʤʦʚ ʩ ʥʫʣʝʚʳʤ ʩʨʝʜʥʠʤ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʤʘʪʨʠʮʝʡ ; 
)k;u,X(f
- ʠʟʚʝʩʪʥʘʷ 

ʬʫʥʢʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʜʠʥʘʤʠʢʫ ʩʠʩʪʝʤʳ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʣʦʞʝʥʠʝʤ ʩʠʩʪʝʤʳ ʧʦʩʪʫʧʘʶʪ ʧʝʨʠʦʜʠʯʝʩʢʠ: 

)k(n)k,X(S)k()k(Z
,          (2) 

ʛʜʝ  - ʧʘʨʘʤʝʪʨ ʥʘʣʠʯʠʷ (=1) ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ (=0) ʥʘʙʣʶʜʝʥʠʡ, S ï ʬʫʥʢʮʠʷ 

ʥʘʙʣʶʜʝʥʠʡ, n ï ʜʠʩʢʨʝʪʥʳʡ ʛʘʫʩʩʦʚ ʰʫʤ ʩʦ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ . 

ɼʣʠʪʝʣʴʥʦʩʪʠ ʠʥʪʝʨʚʘʣʦʚ ʥʘʣʠʯʠʷ [0, Tʨ] ʠ ʦʪʩʫʪʩʪʚʠʷ [0, Tʤ] ʥʘʙʣʶʜʝʥʠʡ 

ʩʣʫʯʘʡʥʳʝ ʠ ʦʛʨʘʥʠʯʝʥʥʳʝ (0<ʊʨ<, 0<ʊʤ<). ɺ ʨʝʢʫʨʨʝʥʪʥʦʤ ʚʠʜʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʣʠʯʠʥʘʤʠ: 

1
ʨʨ tTN

, 
1

ʤʤ tTN
; Nʨ, Nʤ ï 

ʮʝʣʳʝ ʯʠʩʣʘ. 

ʎʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ (1) ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʠ 

ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ N: X (N). 

ʌʫʥʢʮʠʦʥʘʣ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʀʉʇʉ ʧʨʠ ʥʘʙʣʜʁʝʥʠʷʭ (2) ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ [1, ʩ.111]: 

,)i(RĔ)i(Sp5.0)i()1i(Sp5.0)k/1k(R
~

)1k(Sp

5.0)1k()k,u()i,u()i,X()N,X(minJ

3

1N

1ki
2

1N

1ki
2

130302

1N

1ki
01

u
kN

(3) 

ʛʜʝ ʠʥʜʝʢʩ ç0è ʦʟʥʘʯʘʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʥʦʤʠʥʘʣʴʥʦʡ (ʦʧʦʨʥʦʡ) ʪʨʘʝʢʪʦʨʠʠ, 

321 ,,
 - ʟʘʜʘʥʥʳʝ ʩʢʘʣʷʨʥʳʝ ʬʫʥʢʮʠʠ, 321 ,,

 - ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʚʳʯʠʩʣʷʝʤʳʝ ʚ çʦʙʨʘʪʥʦʤè ʚʨʝʤʝʥʠ, ʧʦ ʚʳʙʨʘʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʦʤʠʥʘʣʴʥʳʭ 

ʫʧʨʘʚʣʝʥʠʡ {u0} ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʤ ʟʥʘʯʝʥʠʷʤ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʥʥʳʭ ʢʦʦʨʜʠʥʘʪ 

ʩʠʩʪʝʤʳ {0X
}, R ï ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʦʰʠʙʦʢ ʦʮʝʥʠʚʘʥʠʷ. 

ʆʧʦʨʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʩʪʨʦʠʪʩʷ ʤʝʪʦʜʦʤ ʫʩʨʝʜʥʝʥʠʷ (1): 

t)k;u,X(f)k(X)1k(X 0000 ,           (4) 

ʜʣʷ ʠʟʚʝʩʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʦʤʠʥʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʠʡ {u0}, ʢʦʪʦʨʘʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ: 
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)i,u()i,X()N,X(minIminJ 0302

1N

1ki
01

u
N,k

u

*
kN

,       (5) 

ʛʜʝ N,kI
 - ʬʫʥʢʮʠʷ ʩʪʦʠʤʦʩʪʠ. 

ʄʝʪʦʜʠʢʘ ʥʘʭʦʞʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ I, ʚʭʦʜʷʱʠʭ ʚ JN-k, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʧʦʣʫʯʝʥʥʳʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʦʧʦʨʥʳʭ ʟʥʘʯʝʥʠʡ {u0}, {0X
}:  

;)j(RĔ)1j()j()1j(
2

1

)j(u

)j,u,X(f
)1j(

)j(u

)j,u(

)j(u

)j,u,X(f

)1j(
)j(u

)j,u,X(f

)j(u

)j,u,X(f
)1j(

)j(u

)j,u(

2

1
)1j()j(

032

1N

j0

00

0

03

1

00

2

T

0

00

T

0

00

0

03
11

(6) 

)1j(
)j(X

)j,u,X(f
)1j(

)j(X

)j,u,X(f

)j(X

)j,u,X(f
)1j()j( 3

0

00
2

T

0

00

2
0

00
2

2

;(7) 

;
)j(u

)j,u,X(f
)1j(

)j(u

)j,u(

)j(u

)j,u,X(f
)1j(

)j(u

)j,u,X(f

)j(u

)j,u,X(f
)1j(

)j(X

)j,u,X(f

)j(X

)j,u,X(f
)1j()j(

0

00

0

03

1

0

00
2

T

0

00

T

0

00
2

T

0

00

0

00

(8) 

)j(u

)j,u,X(f
)1j(

)j(X

)j,u,X(f

)j(u)j(X

)j,u,X(f
)1j(

)j(u

)j,u,X(f
)1j(

)j(u

)j,u,X(f

)j(u

)j,u,X(f

)1j(
)j(u

)j,u,X(f
)1j(

)j(X

)j,u,X(f

)j(u)j(X

)j,u,X(f
)1j()j(

0

00
2

T

0

00

00

00
2

1

0

00
2

T

0

00

0
2

00
2

T

0

00
2

T

0

00

00

00
2

3

    (9) 

ʩ çʥʘʯʘʣʴʥʳʤʠè ʫʩʣʦʚʠʷʤʠ: 

0)N(1 ,   
)N(X

)N,X(
)N(

2
0

01
2

2

,   
)N(X

)N,X(
)N(

0

01T

.      (10) 

ʋʧʨʘʚʣʝʥʠʝ, ʤʠʥʠʤʠʟʠʨʫʶʱʝʝ (3), ʧʨʠ ʥʝʪʦʯʥʳʭ ʠʟʤʝʨʝʥʠʷʭ (2) ʠ ʩʣʫʯʘʡʥʦʡ 

ʩʤʝʥʝ ʠʥʪʝʨʚʘʣʦʚ ʥʘʣʠʯʠʷ ʠ ʦʪʩʫʪʩʪʚʠʷ ʥʘʙʣʶʜʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʪʦʣʴʢʦ 

ʧʨʠʙʣʠʞʝʥʥʦ, ʤʝʪʦʜʦʤ ʟʘʤʝʥʳ ʘʧʦʩʪʝʨʠʦʨʥʳʭ ʦʮʝʥʦʢ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʥʥʳʭ ʢʦʦʨʜʠʥʘʪ 

ʩʠʩʪʝʤʳ (3) ʠ ʠʭ ʢʦʚʘʨʠʘʮʠʠ ʧʦ ʦʩʪʘʪʦʯʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʘʧʨʠʦʨʥʳʤʠ [2, ʩ.74], 

ʪ.ʝ. ʷʚʣʷʝʪʩʷ ʩʫʙʦʧʪʠʤʘʣʴʥʳʤ. 

ɼʣʷ ʩʠʥʪʝʟʘ ʫʧʨʘʚʣʝʥʠʷ, ʤʠʥʠʤʠʟʠʨʫʶʱʝʛʦ (3), ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ 

ʢʦʚʘʨʠʘʮʠʶ ʬʘʟʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ʧʦ ʦʧʦʨʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ ʟʘʚʠʩʷʪ ʦʪ 

çʙʫʜʫʱʠʭè ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠʥʪʝʨʚʘʣʦʚ ʥʘʣʠʯʠʷ ʠ ʦʪʩʫʪʩʪʚʠʷ ʥʘʙʣʶʜʝʥʠʡ. ʇʨʠ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʵʪʠʭ ʠʥʪʝʨʚʘʣʦʚ ʧʨʦʮʝʩʩ ʠʭ ʩʤʝʥʳ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʫʘʩʩʦʥʦʚʩʢʠʤ ʠ ʦʙʣʘʜʘʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ ʧʦʩʣʝʜʝʡʩʪʚʠʝʤ. ʅʦ ʝʛʦ ʤʦʞʥʦ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʤʘʨʢʦʚʩʢʦʡ ʩʢʘʣʷʨʥʦʡ ʮʝʧʴʶ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʠʢʫ ʟʘʤʝʥʳ 

ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʤʝʥʳ ʩʦʩʪʦʷʥʠʡ ʥʘ ʥʝʩʪʘʮʠʦʥʘʨʥʫʶ ʮʝʧʴ ʩʦ ʩʣʫʯʘʡʥʳʤʠ 

ʚʝʨʦʷʪʥʦʩʪʷʤʠ ʧʝʨʝʢʣʶʯʝʥʠʡ (ʨʘʟʨʳʚʥʘʷ ʜʠʩʢʨʝʪʥʘʷ ʮʝʧʴ) [3, ʩ.23]. 

ɺʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝʢʣʶʯʝʥʠʡ ʚʜʦʣʴ ʊʨ ʠ ʊʤ: 



 22 

tj

0 p

p

pp
p

j

p

p T

tj
d)(fg

, jp [0,Nʨ-1]; 

tj

0 ʤ

ʤ
ʤʤ

ʤ
j

ʤ

ʤ T

tj
d)(fg

, jʤ [0,Nʤ-], (11) 

ʛʜʝ 

p
jp

g
,

ʤ
jʤ

g
 - ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʠʥʪʝʨʚʘʣʦʚ ʊʨ ʠ 

ʊʤ; Nʨ, Nʤ ï ʯʠʩʣʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʊʨ  ʠ ʊʤ. 

ʄʥʦʞʝʩʪʚʦ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʝʨʝʭʦʜʦʚ ʜʣʷ ʩʦʩʪʦʷʥʠʡ =1 ʠ =0 ʩʦʩʪʘʚʣʷʝʪ ʧʦʣʥʫʶ 

ʛʨʫʧʧʫ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ:

1NN

0j
j

ʤʨ

1)k,g(ʈ

, ʛʜʝ ʤʥʦʞʝʩʪʚʦ 
)}k(g{ j  ʩʦʩʪʦʠʪ ʠʟ 

ʧʦʜʤʥʦʞʝʩʪʚ 
)}k(g{

p

jp  ʠ 
)}k(g{ ʤ

jʤ : 
)}k(g{)}k(g{)}k(g{ ʤ

j
p

jj ʤp . ʇʨʦʮʝʩʩ ʩʤʝʥʳ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʝʨʝʭʦʜʦʚ 
)k(g j  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʢʘʣʷʨʥʫʶ ʤʘʨʢʦʚʩʢʫʶ ʮʝʧʴ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʜʠʩʢʨʝʪʥʦʛʦ ʨʘʟʨʳʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʦʩʪʦʷʥʠʷʭ =1 ʠ =0 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʫʤʤʘʨʥʳʤ ʟʥʘʯʝʥʠʷʤ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʝʨʝʭʦʜʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʦʜʤʥʦʞʝʩʪʚ: 
1N

0j

p
j

ʨ

p
p

))k(g(P
~

)k,1(P
~

; 

)k,1(P
~

1))k(g(P
~

)0(P
~

1N

0j

ʤ
j

ʤ

ʤ

ʤ

.    (12) 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʷ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ: 

))1k(g1)(1k,g(P
~

))k,g(P
~ p

1j

p

1j

p

j ppp , jp [1, N-1];       (13) 

))1k(g1)(1k,g(P
~

))k,g(P
~ ʤ

1j
ʤ

1j
ʤ
j ʤʤʤ , jʤ[1, M-1].       (14) 

ɺ ʩʦʩʪʦʷʥʠʝ 
p
0g
(k) ʧʨʦʮʝʩʩ ʧʦʧʘʜʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʭʦʜʘ ʠʟ ʣʶʙʦʛʦ ʩʦʩʪʦʷʥʠʷ 

)1k(gʤjʤ , ʘ ʚ ʩʦʩʪʦʷʥʠʝ 
ʤ
0g

(k) - ʠʟ ʣʶʙʦʛʦ 
)1k(g

p
jp , ʧʦʵʪʦʤʫ: 

)1k(g)1k,g(P
~

))k,g(P
~ ʤ

1j
ʤ

1j

1M

0j

p
0 ʤʤ

ʤ ;         (15) 

)1k(g)1k,g(P
~

))k,g(P
~ p

1j

p

1j

1N

0j

ʤ
0

pp
ʨ .         (16) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʯʠʩʣʝʥʠʝ (3) ʜʣʷ ʣʶʙʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ u(k) ʩʚʦʜʠʪʩʷ 

ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʥʦʤʠʥʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʦʮʝʥʦʢ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ 

ʤʘʪʨʠʮʳ ʧʦ ʵʪʦʡ ʪʨʘʝʢʪʦʨʠʠ. ɺʳʯʠʩʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘʣʠʯʠʷ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʚʘʨʠʘʮʠʡ, ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ (12) ʩ ʫʯʝʪʦʤ 

(13)-(14). ʋʧʨʘʚʣʝʥʠʝ, ʤʠʥʠʤʠʟʠʨʫʶʱʝʝ (3) 
)k(u

$
, ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ {u(k) [umin, umax]} ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ʧʨʦʙʥʳʭ ʰʘʛʦʚ 

[4,ʩ.450]: 
)Jmin(arg)k(u kN

$
. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʤʝʪʦʜʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʟʘʜʘʯʠ ʩ ʫʨʘʚʥʝʥʠʷʤʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʩʦʦʙʱʝʥʠʷ ʘʥʘʣʦʛʠʯʥʳʤʠ. ʌʫʥʢʮʠʷ ʩʪʦʠʤʦʩʪʠ (5) 

ʧʨʝʜʩʪʘʚʣʷʣʘʩʴ: 
1N

0k

22
3

2
1N,0 )}k(u)N(X)N(X{5.0 ?

,         (17) 
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ʛʜʝ ? - ʢʦʵʬʬʠʮʠʝʥʪ ʰʪʨʘʬʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ. 

ʄʠʥʠʤʠʟʠʨʫʝʤʳʡ ʬʫʥʢʮʠʦʥʘʣ (3) 

 
)]},j(R

~
)j([Sp5.0])j([tr5.0)]1k(R

~
)1k([Sp5.0

)1k()j(u5.0)N(X
~

)N(X
~

)k(u5.0{J

2

1N

1kj
1

1N

1kj
1

0
2
0

1N

1kj

2
03

2
01

2
kN ?

    (18) 

ʛʜʝ 
)k(R

~
 - ʘʧʨʠʦʨʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʤʘʪʨʠʮʳ ʨʘʟʤʝʨʥʦʩʪʴʶ 44. 

ɼʣʷ ʚʳʨʘʞʝʥʠʷ (18) ʤʠʥʠʤʫʤ (19) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʧʦʨʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ u0, 

ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʢʫʨʨʝʥʪʥʳʤ ʫʨʘʚʥʝʥʠʝʤ: 

2

t
))k(X

~
)k(X

~
(t))k(X

~
)k(X

~
)k(X

~
)k(X

~
(

)k(X
~

)k(X
~

)k(X
~

)k(X
~

)k(u
2

2
0,4

2
0,20,40,30,20,1

0,40,10,20,3

0

.   (19) 

ʋʧʨʘʚʣʝʥʠʝ (19) ʦʛʨʘʥʠʯʝʥʦ ʚʝʣʠʯʠʥʘʤʠ umax ʠ umin. ʈʝʰʝʥʠʝ (19) (ʧʨʠ =0) 

ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʛʥʦʟʠʨʫʝʤʫʶ ʥʦʤʠʥʘʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʥʘʚʝʜʝʥʠʷ. ʕʢʩʪʨʘʧʦʣʷʮʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʘʧʨʠʦʨʥʳʭ ʦʮʝʥʦʢ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ: 

),k(R
~

)k,X
~

(F
)k,X

~
(F)k(R

~
)k,X

~
(F

)k,X
~

(F)k(R
~

)k,1(P
~

)k,u(A)k(R
~

)k,u(A)1k(R
~

0

0
T

0

0
T

0
T

0

(20) 

ʛʜʝ Fï ʤʘʪʨʠʮʘ ʥʘʙʣʶʜʝʥʠʷ  (ʜʣʷ ʧʨʦʩʪʦʪʳ k ʦʧʫʱʝʥʦ): 

.)X
~

X
~

(X
~

F,)X
~

X
~

(X
~

F 12
03

2
010113

12
03

2
010311  

ɺʝʨʦʷʪʥʦʩʪʴ ʈ(), ʚʭʦʜʷʱʘʷ ʚ (20), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʷʤ (12)-(16). 

ʋʧʨʘʚʣʝʥʠʝ, ʤʠʥʠʤʠʟʠʨʫʶʱʝʝ (17), ʤʦʞʥʦ ʥʘʡʪʠ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʠʢʫ ʧʨʦʙʥʳʭ ʰʘʛʦʚ, 

ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʯʝʪʝ (17) ʥʘ k-ʤ ʰʘʛʝ ʚʳʯʠʩʣʝʥʠʡ ʜʣʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ 

ʟʥʘʯʝʥʠʡ u(k) ʠ ʚʳʙʦʨʝ ʪʘʢʦʛʦ u(k)=
)k(u

$
, ʧʨʠ ʢʦʪʦʨʦʤ JN-k ʤʠʥʠʤʘʣʝʥ. ʅʘ ʨʠʩʫʥʢʝ 1 

ʧʨʠʚʦʜʠʪʩʷ ʪʠʧʦʚʦʡ ʧʨʦʛʥʦʟ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʣʠʯʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʨʘʝʢʪʦʨʠʠ 

ʜʚʠʞʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

 

 

 

  

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝʭʦʜʘ 

ʧʦ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʪʨʘʝʢʪʦʨʠʠ 
 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʥʬʦʨʤʘʮʠʠ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʦʤʠʥʘʣʴʥʦʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʠʣʫʯʰʠʤ 

ʫʩʣʦʚʠʷʤ ʧʨʦʣʦʥʛʘʮʠʠ ʮʝʣʠ. ʅʘ ʫʯʘʩʪʢʘʭ ʦʞʠʜʘʝʤʦʛʦ ʥʘʣʠʯʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʮʝʣʠ, 

ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʪʨʝʤʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʢʨʠʚʠʪʴ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ, ʪʘʢ 
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0 
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~

 

~
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tN 
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~
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=0 
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ʢʘʢ ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪʩʷ ʦʰʠʙʢʠ, ʯʪʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʙʦʣʝʝ ʪʦʯʥʦʡ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʢʦʦʨʜʠʥʘʪ ʮʝʣʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʙʦʧʪʠʤʘʣʴʥʦʛʦ, ʘʜʘʧʪʠʚʥʦʛʦ ʢ ʧʝʨʝʨʳʚʘʤ ʠʥʬʦʨʤʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʮʝʥʠʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ ʮʝʣʠ ʟʘ ʩʯʝʪ 

ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʫʧʨʘʚʣʝʥʠʝ. ʇʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʩʫʤʤʘʨʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ 1,5-2,1 ʨʘʟʘ ʪʦʯʥʦʩʪʴ ʦʮʝʥʠʚʘʥʠʷ 

ʚʦʟʨʘʩʪʘʝʪ ʥʘ 25-30% (ʧʨʠ q=100). 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʘʜʘʧʪʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʩʠʩʪʝʤ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʢʦʥʝʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʩʪʦʷʥʠʡ, ʥʘʭʦʞʜʝʥʠʝ ʚ ʢʦʪʦʨʳʭ 

ʦʛʨʘʥʠʯʝʥʦ ʧʦ ʚʨʝʤʝʥʠ. ʄʝʪʦʜʠʢʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʀʉʇʉ ʩ ʥʝʤʘʨʢʦʚʩʢʦʡ ʩʤʝʥʦʡ 

ʜʠʩʢʨʝʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʩʢʘʣʷʨʥʦʡ ʮʝʧʴʶ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ, ʬʠʟʠʯʝʩʢʠ 

ʨʝʘʣʠʟʫʝʤʳʝ ʨʝʛʫʣʷʪʦʨʳ ʜʣʷ ʩʠʩʪʝʤ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʬʫʥʢʮʠʡ ʧʦʛʣʦʱʝʥʠʷ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʘʣʠʟʘʮʠʡ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʦʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʢʦʥʬʣʠʢʪʘ.  

ʆʧʪʠʤʠʟʘʮʠʷ ʮʝʣʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʠʩʪʝʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʤʝʥʝʥʠʝ ʮʝʣʝʡ ʵʣʝʤʝʥʪʦʚ ʘʢʪʠʚʥʳʭ ʠ ʧʘʩʩʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʜʩʠʩʪʝʤ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʜʝʡʩʪʚʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʵʪʘ ʦʧʝʨʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ, ʪ.ʝ. ʫʩʣʦʚʠʷ ʩʤʝʥʳ ʮʝʣʝʡ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʚ ʣʦʛʠʢʫ ʜʝʡʩʪʚʠʷ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʘʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʙʦʨʴʙʳ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʪʠʚʦʙʦʨʩʪʚʫʶʱʝʡ ʧʘʩʩʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤʦʡ. ɺ 

ʦʩʥʦʚʥʦʤ ʵʣʝʤʝʥʪʳ ʘʢʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʘʤʦʥʘʚʝʜʝʥʠʷ, ʦʢʘʟʳʚʘʶɦ ʠʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʝʢʦʪʦʨʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʧʨʦʪʠʚʦʩʪʦʷʱʝʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʦʡ ʦʙʣʘʩʪʴʶ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʘʷ ʠʟʤʝʥʷʝʪʩʷ ʧʦ 

ʢʦʤʘʥʜʘʤ ʥʘʜʩʠʩʪʝʤʳ ʚ ʪʝʯʝʥʠʝ ʢʦʥʬʣʠʢʪʘ. ɺʩʝ ʵʣʝʤʝʥʪʳ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʥʝʢʦʪʦʨʦʡ ʧʘʩʩʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ, 

ʧʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʶ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʫ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʩʘʤʦʥʘʚʝʜʝʥʠʷ ʥʘʟʥʘʯʘʝʪʩʷ ʜʨʫʛʘʷ ʧʘʩʩʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʯʘʩʪʴ ʧʨʝʜʳʜʫʱʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʤʦʞʥʦ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʘʢʪʠʚʥʳʭ  ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʜʩʠʩʪʝʤ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ 

ʮʝʣʝʡ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʵʪʘ ʟʘʜʘʯʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʧʘʩʩʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤʝ, ʪʘʢ ʢʘʢ ʧʦʚʳʰʝʥʠʝ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʜʥʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʟʘʱʠʱʝʥʥʦʩʪʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʇʫʩʪʴ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ S2, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ 

ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʥʘʭʦʜʠʪʩʷ I-ʮʝʣʝʡ ʧʘʩʩʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʜʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʝʢʦʪʦʨʫʶ ʩʪʨʘʪʝʛʠʶ ʩʦʙʩʪʚʝʥʥʦʡ ʟʘʱʠʪʳ RI, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʮʝʣʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʦʯʝʨʝʜʥʦ. ʀʥʪʝʨʚʘʣ ʥʘʙʣʶʜʝʥʠʷ ʵʣʝʤʝʥʪʘ 

ʩʠʩʪʝʤʳ S1 ʩʣʫʯʘʡʥʳʡ ʠ ʦʛʨʘʥʠʯʝʥ ʧʦ ʚʨʝʤʝʥʠ ʚʝʣʠʯʠʥʘʤʠ Timin ʠ Timax. ʀʩʭʦʜʷ ʠʟ 

ʩʪʨʘʪʝʛʠʠ ʥʘʥʝʩʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʧʘʩʩʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤʝ, 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʜʦʣʞʝʥ ʩ ʤʘʢʩʠʤʘʣʥɹʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʜʦʩʪʠʯʴ ʢʦʥʝʯʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ ʦʪ ʢʦʦʨʜʠʥʘʪ 

ʦʜʥʦʡ ʠʟ ʮʝʣʝʡ (ʚʩʝ ʨʘʚʥʦ ʢʘʢʦʡ). ɼʣʷ ʢʘʞʜʦʡ ʮʝʣʠ ʦʧʨʝʜʝʣʠʤ ʤʠʥʠʤʠʟʠʨʫʝʤʳʡ 

ʬʫʥʢʮʠʦʥʘʣ: 
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ʛʜʝ j  ï ʚʝʣʠʯʠʥʘ, ʧʨʠʥʠʤʘʶʱʘʷ ʟʥʘʯʝʥʠʝ 1 ʜʣʷ ʦʜʥʦʡ ʠʟ ʮʝʣʝʡ ʠ 0 ʜʣʷ 

ʦʩʪʘʣʥɹʳʭ; 

j  ï ʧʨʦʛʥʦʟ ʥʘʣʠʯʠʷ ʠ ʦʪʩʫʪʩʪʚʠʷ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʦʩʪʘʪʦʯʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʜʚʠʞʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʢ ʮʝʣʠ j; 

J ï ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʮʝʣʝʡ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʘʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ;  

ʂkj ï ʥʦʨʤʠʨʦʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʡ ʨʘʟʥʠʮʫ ʚ ʜʘʣʴʥʦʩʪʷʭ ʜʦ 

ʮʝʣʝʡ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʨʘʪʝʛʠʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʜʣʷ ʥʘʙʣʶʜʘʪʝʣʷ 

ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʝʣʘʭ ʩʚʦʠʭ 

ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʝʯʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʧʨʠ ʩʙʣʠʞʝʥʠʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠ ʮʝʣʝʡ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʦʩʪʦʷʥʠʡ ʫʪʦʯʥʷʝʪʩʷ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʪʦʯʥʦʩʪʴ ʧʨʦʣʦʥʛʘʮʠʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʦʛʥʦʟʘ 

ʩʥʠʞʘʝʪʩʷ ʠ ʧʨʠ ʩʙʣʠʞʝʥʠʠ ʩ ʮʝʣʷʤʠ ʧʨʦʛʥʦʟ ʥʘʣʠʯʠʷ ʠ ʦʪʩʫʪʩʪʚʠʷ ʥʘʙʣʶʜʝʥʠʡ ʧʦ 

ʦʩʪʘʪʦʯʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʤ. 

ɿʥʘʯʝʥʠʝ ʤʠʥʠʤʠʟʠʨʫʝʤʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ (21) ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʥʘʙʣʶʜʝʥʠʡ, ʘ ʪʘʢ ʢʘʢ ʟʘʜʘʯʘ ʦʙʲʝʢʪʘ - ʤʘʢʩʠʤʘʣʴʥʦ 

ʩʙʣʠʟʠʪʴʩʷ ʩ ʦʜʥʦʡ ʠʟ ʮʝʣʝʡ, ʠʥʜʝʢʩ ʧʨʠʦʨʠʪʝʪʥʦʡ ʮʝʣʠ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʜʚʠʞʝʥʠʷ. ɺ ʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ ʩʠʩʪʝʤʫ ʧʨʦʣʦʥʛʘʮʠʠ ʤʦʞʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦ 

ʢʦʦʨʜʠʥʘʪʘʤ ʥʘʙʣʶʜʘʝʤʳʭ ʮʝʣʝʡ (ʥʘ ʠʥʪʝʨʚʘʣʘʭ ʦʪʩʫʪʩʪʚʠʷ ʥʘʙʣʶʜʝʥʠʡ ʦ ʚʳʙʨʘʥʥʦʡ), 

ʧʦʵʪʦʤʫ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʘʢʞʝ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʘʣʛʦʨʠʪʤʦʚ ʦʮʝʥʠʚʘʥʠʷ ʜʠʩʧʝʨʩʠʠ, ʚʭʦʜʷʱʝʡ ʚ (21). ʅʦ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ j-ʡ ʮʝʣʠ 

ʪʦʯʥʦʩʪʴ ʦʮʝʥʠʚʘʥʠʷ ʝʝ ʧʘʨʘʤʝʪʨʦʚ (ʢʦʦʨʜʠʥʘʪ) ʙʫʜʝʪ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦʜʩʠʩʪʝʤ (ʀʉɼ ʇʈʇ) ʟʘ ʩʯʝʪ ʮʝʣʝʚʦʡ ʘʜʘʧʪʘʮʠʠ, ʚ 

ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʪʠʚʦʙʦʨʩʪʚʫʶʱʝʡ ʩʪʦʨʦʥʦʡ ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʞʠʤʦʚ ʟʘʱʠʪʳ 

ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜ ʨʝʩʫʨʩʘ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ 

ʘʧʨʠʦʨʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʀʉɼ ʇʈʇ ʦʙʣʘʜʘʁ ʪ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʠ ʟʘʜʘʥʥʦʡ 

ʩʪʨʫʢʪʫʨʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʫ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʪʠʚʦʙʦʨʩʪʚʘ, ʥʦ 

ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʠʭ ʘʥʘʣʠʟ, ʧʨʠʚʦʜʠʪ ʢ ʝʱʝ ʙʦʣʴʰʝʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʨʝʘʢʮʠʷʭ ʩʠʩʪʝʤ. 
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ʋɼʂ 623.318  

ʇʆʉʊʈʆɽʅʀɽ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ ʉʀʉʊɽʄ 

ʉʇɽʎʀɸʃʔʅʆɻʆ ʅɸɿʅɸʏɽʅʀʗ ʅɸ ʆʉʅʆɺɽ 

ʀʅʌʆʂʆʄʄʋʊɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 
 

ʂʘʙʘʥʢʦʚ ʇ.ʖ. 

ɸʆ çʅʇʆ ʈʫʩɹʀʊʝʭè, ʛ. ʄʦʩʢʚʘ 
 

ʆʧʨʝʜʝʣʝʥ ʧʝʨʝʯʝʥʴ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ ʩʠʩʪʝʤʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʣʷ 

ʨʘʩʰʠʨʝʥʠʷ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʥʫʞʜ 

ʄʆ ʈʌ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 
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ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʷ, ʩʠʩʪʝʤʘ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ. 
 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʦʩʪʨʦʪʘ 

ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ ɺʦʦʨʫʞʝʥʥʳʤʠ ʉʠʣʘʤʠ (ɺʉ), ʫʞʝʩʪʦʯʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʄʘʪʝʨʠʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʡ ʧʦʜʜʝʨʞʢʠ ʩʣʫʞʘʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ (ɸʉʋ) ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ɸʉʋ ʫʧʨʘʚʣʝʥʠʷ ʚʦʡʩʢʘʤʠ, ɸʉʋ ʫʧʨʘʚʣʝʥʠʷ ʦʨʫʞʠʝʤ ʠ ɸʉʋ ʉʅ. 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʟʜʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʪʠʧʦʚ ɸʉʋ ʷʚʣʷʝʪʩʷ 

ʨʝʘʣʠʟʘʮʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʤ ʩ ʫʯʝʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʦʙʨʘʟʮʝ ʚʦʦʨʫʞʝʥʠʷ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʪʝʦʨʠʷ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʚʦʝʡ ʮʝʣʴʶ ʠʤʝʝʪ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʦʡʩʢʘʤʠ ʠ ʦʨʫʞʠʝʤ, 

ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʠʥʪʝʨʝʩʘʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ  ʠ ʧʦʜʜʝʨʞʢʠ ʨʝʰʝʥʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦʡʩʢʘʤʠ ʠ ʦʨʫʞʠʝʤ. 

ɺʠʜʳ ʠ ʩʦʜʝʨʞʘʥʠʝ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʚʦʡʩʢʘʤʠ ʠ ʦʨʫʞʠʝʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɸʉʋ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1 

˾͔΄͔ ͙ͤΎ, ͨ ͙͔ͪͣ Ύ͔ͤ ·͔ͣ  ͨͪ  ͙ͨͯ ͍͔͙͙ͪ͊ͤ͡ ͍ͦ ͚͙ͫ͊ͣ͟  ͙ ͦͪ ͙͔ͯ͗ͣ

ˮͤ ͺͦͪͣ ͼ͙͊ͦͤ ·͔ͤ 
͔ͪ΄͔ ͙ͤΎ

˻ͪ ͎͊ͤ ͙͘ ͼ͙͊ͦͤ ·͔ͤ 
͔ͪ΄͔ ͙ͤΎ

˻ͨ ͔͙͍ͪ͊ͭ ·͔ͤ 
͔ͪ΄͔ ͙ͤΎ

˽ͦ  ͫͦ ͫͭͦ Ύͤ Ό͙ 
͙͍͙ͨͪͦͭͤ͊͟

˽ͦ  ͫͦ ͫͭͦ Ύͤ Ό͙ 
͍͙ͫͦͻ ͍ͦ ͚ͫ͟

˽ͦ  ͫͦ ͫͭͦ Ύͤ Ό͙ 
͔ͫͦͫ͒ͤ ͻ͙ ;͔͊ͫͭ ͚

˽ͦ  ͍͙ͯͫͦ͡Ύͣ 
͍͔͔͙͒ͤΎ x˨

˿ͦͫͭͦ Ύ͙͔ͤ ʕʕ ́

˽ͦ  ͦͪ ͎͊ͤ ͙͘ ͼ͙͊  ͙
͍͙͊ͣͦ͘ ͔͚͍͒ͫͭ Ύ͙

˽ͦ  ͨͦ ;͙͔͙͒ͤͤͤͦͫͭ

˽ͦ  ͙͡ ;ͤͦͣ  ͯ
ͫͦͫͭ͊ ͍ͯ

˽ͦ  ͪ͊ ͔͔͔͙ͫͨͪ͒ͤ͡Ό 
͊͒͊͘;

˻ͨ ͔͔͔͙ͪ͒ͤ͡  ͔
ͼ͔͔͚͡

˾͔͔͔͙͊ͫͨͪ͒ͤ͡  ͔͙ͫ  ͡
 ͙ͪͫ ͔͍͒ͫͭ

˿ͨͦͫͦ͋· ͍͔ ͔͙͒ͤΎ 
͔͍͋ͦ·ͻ ͔͡ ͚͍͙͚ͫͭ

ˤ͙͊ͣͦ͘ ͔͚͍͙͔͒ͫͭ ͫ 
͔ͫͦͫ Ύ͙͒ͣ

˽ͦ ͫͭ͊ ͍ͤͦ͟  ͊ͦ͋ ͔͍·ͻ 
͊͒͊͘;

 
ʈʠʩʫʥʦʢ 1 ï ɺʠʜʳ ʠ ʩʦʜʝʨʞʘʥʠʝ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʚʦʡʩʢʘʤʠ ʠ ʦʨʫʞʠʝʤ 

ɸʥʘʣʠʟ ʩʝʤʘʥʪʠʢʠ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʦʩʥʦʚʫ ʤʝʪʦʜʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ɸʉʋ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʣʦʞʠʪʴ ʪʘʢʠʝ 

ʧʦʥʷʪʠʷ ʢʘʢ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘè ʠ çʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘè, ʢʦʪʦʨʳʝ ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʦʚʘʥʳ ʩ ʪʘʢʠʤʠ 

ʧʦʥʷʪʠʷʤʠ, ʢʘʢ  ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ [1, ʩ. 28]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʡʩʢʘʤʠ ʠ ʦʨʫʞʠʝʤ ʚʳʷʚʠʣ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ, ʪʨʝʙʫʶʱʠʭ 
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ʨʘʟʨʝʰʝʥʠʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ɸʉʋ ʉʅ, ʠ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʚ ʪʨʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʙʦʪ:  

- ʚʦ-ʧʝʨʚʳʭ ï ʵʪʦ ʧʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʦʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ɺʉ; 

- ʚʦ-ʚʪʦʨʳʭ ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʨʝʜʩʪʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ  ʩʝʪʝʡ;  

- ʚ-ʪʨʝʪʴʠʭ ï ʵʪʦ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ.  

ʂʦʤʧʣʝʢʩʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ ʦʧʨʝʜʝʣʷʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʥʮʠʧʦʚ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʩʪʨʦʝʥʠʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʦʡʩʢʘʤʠ ʠ ʦʨʫʞʠʝʤ ʩ ʫʯʝʪʦʤ ʩʠʩʪʝʤʳ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ (ɸʈʄ), ʦʙʲʝʜʠʥʸʥʥʳʭ ʚ 

ʣʦʢʘʣʴʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ ʩ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʋʢʘʟʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʶʪ ʩʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ɸʉʋ ʠ ʚ ʮʝʣʦʤ ʩʪʨʘʪʝʛʠʶ 

ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [2, ʩ. 74]. 

ɺ ʧʨʘʢʪʠʢʝ ʨʘʟʨʘʙʦʪʢʠ ɸʉʋ ʦʙʱʝʧʨʠʥʷʪʳʤ ʷʚʣʷʝʪʩʷ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʧʝʨʝʭʦʜ 

ʢ ʩʣʝʜʫʶʱʝʤʫ, ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʜʦʣʞʝʥ ʧʨʦʠʩʭʦʜʠʪʴ ʥʘ 

ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʮʠʠ ʚʩʝʭ ʩʨʝʜʩʪʚ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʚ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʠʩʪʝʤʫ 

(ʩʪʨʘʪʝʛʠʷ çʩʥʠʟʫ ï ʚʚʝʨʭè). ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠʥʪʝʛʨʘʮʠʠ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʤʝʩʪʠʪʴ 

ʦʪʤʝʯʝʥʥʫʶ ʚʳʰʝ ʩʪʨʘʪʝʛʠʶ ʧʨʦʮʝʩʩʦʤ çʜʠʬʬʝʨʝʥʮʠʘʮʠʠè, ʪ.ʝ. ʜʚʠʞʝʥʠʝʤ çʩʚʝʨʭʫ ï 

ʚʥʠʟè. ʇʦʩʣʝʜʥʝʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʨʘʟʨʘʙʦʪʢʫ çʦʙʦʣʦʯʢʠè ʩʠʩʪʝʤʳ 

ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʠ ʟʘʧʦʣʥʝʥʠʝ ʦʩʪʘʚʣʝʥʥʳʭ ʚ ʥʝʡ çʩʣʦʪʦʚè ʩʠʩʪʝʤʘʤʠ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʫʨʦʚʥʷ. ʋʢʘʟʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʶʪ ʤʦʜʝʣʴ 

ʩʦʟʜʘʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ  ʠʟʜʝʣʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [3, ʩ. 23]. 

ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʶʙʦʡ ɸʉʋ ʩʦʩʪʘʚʣʷʶʪ ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʘ, 

ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʠʭ ʦʩʥʦʚʝ. 

ʋʢʘʟʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʚ ʩʦʩʪʘʚʝ ʣʶʙʦʡ ɸʉʋ ʚʳʜʝʣʠʪʴ ʝʝ 

ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

ʇ ï ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ (ʥʦʤʝʨʘ ʨʘʩʯʝʪʘ); 

ʉʀS  ï ʩʨʝʜʩʪʚʘ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ; 

ʍɼS  ï ʩʨʝʜʩʪʚʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ; 

ʆʀS  ï ʩʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ; 

ʇɼS  ï ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 

ʌʦʨʤʘʣʴʥʦ ʩʠʩʪʝʤʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ɸʉʋ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʚʳʨʘʞʝʥʠʷ: 

ɿʀʇɼʆʀʍɼʉʀM SSSSSʇI ,,,,,         (1.1) 

ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʩʪʝʤʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʦʧʠʩʘʥʥʦʡ ʚʳʨʘʞʝʥʠʝʤ (1.1) 

ʧʦʟʚʦʣʝ̫ʪ ʧʨʝʜʩʪʘʚʠʪʴ ʝʝ ʚ ʚʠʜʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʚʝʩʴ 

ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʤʥʦʛʦʩʣʦʡʥʦʡ 

ʤʦʜʝʣʴʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 2.  

ʇʝʨʚʳʡ ʩʣʦʡ ï ʵʪʦ ʥʘʙʦʨ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʚ ʩʦʩʪʘʚʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʝʰʘʝʤʳʤ ʟʘʜʘʯʘʤ. 

ɺʪʦʨʦʡ ʩʣʦʡ ï ʵʪʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʨʘʙʦʪʳ 

ʚrʯʠʩʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʚ ʩʦʩʪʘʚʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʊʨʝʪʠʡ ʩʣʦʡ ï ʵʪʦ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʆʉ, ʦʙʨʘʟʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʫʶ 

ʧʣʘʪʬʦʨʤʫ ʩʝʪʠ. 

ʏʝʪʚʝʨʪʳʡ ʩʣʦʡ ï ʵʪʦ ʩʣʦʡ ʩʝʪʝʚʳʭ ʩʨʝʜʩʪʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʩʝʪʝʚʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʩʝʪʝʚʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʦʯʪʦʚʳʝ ʩʠʩʪʝʤʳ, ʩʨʝʜʩʪʚʘ 

ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʠ ʜʨ. 
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˽͔͍ͪ·͚  ͫ͡ ͚ͦ
˹͊͋ͦ  ͍ͪ·;͙͙͔ͫͭ͡͡Έͤ·ͻ ͫͪ ͔͍͒ͫͭ  ͍ ͫͦ ͫͭ͊ ͍͔ ͍·;͙͙͔ͫͭ͡͡Έ͚ͤͦ ͔ͫ ͙ͭ

ˤ͚ͭͦͪͦ ͫ͡ ͚ͦ 
˴ͦͣͣ ͙ͯͤ͟ ͼ͙͊ͦͤͤͦ  ͔͋ͦ ͍͙͔ͦͪͯ͒ͦ͊ͤ, ͦ ͔͋ͫͨ ;͔͙͍͊Ό̈́ ͔͔ ͪ͊ ͋ͦͭͯ 
·͍;͙͙͔ͫͭ͡͡Έͤ·ͻ ͫͪ ͔͍͒ͫͭ  ͍ ͫͦ ͫͭ͊ ͍͔ ͍·;͙͙͔ͫͭ͡͡Έ͚ͤͦ ͙ͫ ͔ͫͭ ·ͣ

͔͙͚́ͪͭ ͫ͡ ͚ͦ
˻ͨ ͔ͪ ͼ͙͊ͦͤ ·͔ͤ  ͙ͫ ͔ͫͭ ·ͣ , ͦ ͋ͪ͊͘ Όͯ̈́ ͙͔ ͨͪ ͎ͦͪ͊ͣͣ ͤͯΌ ͨ͡ ͊ͭͺͦͪͣ  ͔ͯͫ ͙ͭ

͔͍͔̉ͭͪ ·͚ͭ  ͫ͡ ͚ͦ
˿͔͔ͭ ·͍͔  ͫͪ ͔͍͒ͫͭ :͊ ͪ ͙͊͘͡;ͤ·͔  ͔ͫ ͔ͭ ·͍͔  ͨͪ ͙ͦ͗͡ ͔ͤ Ύ͙, x ,˨ ͨ ;͍ͦͭͦ·͔  ͙ͫ ͔ͫͭ ·ͣ, 
͔͍ͫͪ͒ͫͭ  ͊ͪ͊ ͻ͙͍͙͍͙ͪͦ͊ͤΎ ͒͊ ͤͤ·ͻ, ͫ ͙͔ͫͭ ·ͣ ͍͊ ͭͦͣ͊ ͙ͭ͊͘ͼ͙  ͙ͦ͟ ͔͙͍͚ͭͤͦ͟͡͡ 

ͪ͊͋ͦ ·ͭ ͙ ͭ. .͒
 

ʈʠʩʫʥʦʢ 2 ï ʉʠʩʪʝʤʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 
 

ʄʥʦʛʦʫʨʦʚʥʝʚʳʡ ʧʦʜʭʦʜ ʢ ʦʧʠʩʘʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ ʩ ʫʯʝʪʦʤ 

ʫʢʘʟʘʥʥʳʭ ʨʘʥʝʝ ʫʢʘʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʘʨʭʠʪʝʢʪʫʨʫ ɸʉʋ ʉʅ ʚ ʚʠʜʝ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ (Open System 

Interconnection, ʤʦʜʝʣʴ OSI), ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ.3 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 3 ʤʦʜʝʣʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 7 ʫʨʦʚʥʝʡ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ɸʉʋ ʨʝʰʘʝʪ ʩʚʦʠ ʟʘʜʘʯʠ [3, ʩ. 28]. 

ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ (Physical layer) ʠʤʝʝʪ ʜʝʣʦ ʩ ʧʝʨʝʜʘʯʝʡ ʙʠʪʦʚ ʧʦ 

ʬʠʟʠʯʝʩʢʠʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ.  

ʂʘʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ (Data Link layer) ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʢʘʞʜʦʛʦ ʢʘʜʨʘ, ʜʣʷ ʯʝʛʦ ʥʘ ʢʘʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʙʠʪʳ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʥʘʙʦʨʳ, 

ʥʘʟʳʚʘʝʤʳʝ ʢʘʜʨʘʤʠ (frames). 

˽ͪ ͼ͔ͦͫͫ s

˽͙͚ͪ͊͒ͤͦ͟͡ 
͍͔ͯͪͦͤΈ

˽͔ͪ͒ͫͭ͊ ͍͙͔ͭ Έͤ͡·͚
 ͯ ͍͔ͪͦ Έͤ

˿͔͊ͤͫͦ ·͍͚ 
͍͔ͯͪͦͤΈ

́ͪ͊ͤͫͨͦͪͭͤ·͚
 ͯ ͍͔ͪͦ Έͤ

˿͔͔͍ͭͦ  ͚
͍͔ͯͪͦͤΈ

˴͊ͤ͊ Έͤ͡·͚
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7

˿ͦͦ͋΅͔ ͙͔ͤ ˿ͦͦ͋΅͔ ͙͔ͤ

ˮͤ ͔͔͚ͭͪͅ ·ͫ

ˮͤ ͔͔͚ͭͪͅ ·ͫ

ˮͤ ͔͔͚ͭͪͅ ·ͫ

ˮͤ ͔͔͚ͭͪͅ ·ͫ

ˮͤ ͔͔͚ͭͪͅ ·ͫ

ˮͤ ͔͔͚ͭͪͅ ·ͫ

˽ͪͦͭͦͦ͟͡·

˽ͪͦͭͦͦ͟͡·

˽ͪͦͭͦͦ͟͡·

˽ͪͦͭͦͦ͟͡·

˽ͪͦͭͦͦ͟͡·

˽ͪͦͭͦͦ͟͡·

˽͔͔ͪ͒͊;͊ ͨͦ  ͔ͫ ͙ͭ
 

ʈʠʩʫʥʦʢ 3 - ʄʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ ISO/OSI 
 

ʉʝʪʝʚʦʡ ʫʨʦʚʝʥʴ (Network layer) ʩʣʫʞʠʪ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʝʜʠʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʥʝʩʢʦʣʴʢʦ ʩʝʪʝʡ, ʧʨʠʯʝʤ ʵʪʠ ʩʝʪʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʚʝʨh ʝʥʥʦ ʨʘʟʣʠʯʥʳʝ ʧʨʠʥʮʠʧʳ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʤʝʞʜʫ ʢʦʥʝʯʥʳʤʠ ʫʟʣʘʤʠ ʠ 
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ʦʙʣʘʜʘʪʴ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʚʷʟʝʡ. ʉʦʦʙʱʝʥʠʷ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ ʧʨʠʥʷʪʦ 

ʥʘʟrʚʘʪʴ ʧʘʢʝʪʘʤʠ (packets). 

ʇʨʠ ʵʪʦʤ ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʨʠ ʚʠʜʘ ʧʨʦʪʦʢʦʣʦʚ:  

- ʧʝʨʚʳʡ ʚʠʜ ï ʵʪʦ ʩʝʪʝʚʳʝ ʧʨʦʪʦʢʦʣʳ (routed protocols) ï ʨʝʘʣʠʟʫʶʪ 

ʧʨʦʜʚʠʞʝʥʠʝ ʧʘʢʝʪʦʚ ʯʝʨʝʟ ʩʝʪʴ.  

- ʚʪʦʨʦʡ ʚʠʜ ï ʵʪʦ ʧʨʦʪʦʢʦʣʳ ʦʙʤʝʥʘ ʤʘʨʰʨʫʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠʣʠ ʧʨʦʩʪʦ 

ʧʨʦʪʦʢʦʣʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ (routing protocols). ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʧʨʦʪʦʢʦʣʦʚ 

ʤʘʨhʨʫʪʠʟʘʪʦʨʳ ʩʦʙʠʨʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʧʦʣʦʛʠʠ ʤʝʞʩʝʪʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ 

- ʪʨʝʪʠʡ ʚʠʜ ï ʪɻʦ ʧʨʦʪʦʢʦʣʳ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʦʪʦʙʨʘʞʝʥʠʝ ʘʜʨʝʩʘ ʫʟʣʘ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ. ʊʘʢʠʝ ʧʨʦʪʦʢʦʣʳ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʧʨʦʪʦʢʦʣʘʤʠ 

ʨʘʟʨʝh ʝʥʠʷ ʘʜʨʝʩʦʚ ï Address Resolution Protocol (ARP). 

ʇʨʠʤʝʨʘʤʠ ʧʨʦʪʦʢʦʣʦʚ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ ʷʚʣʷʶʪʩʷ ʧʨʦʪʦʢʦʣ ʤʝʞʩʝʪʝʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ IP ʩʪʝʢʘ TCP/IP ʠ ʧʨʦʪʦʢʦʣ ʤʝʞʩʝʪʝʚʦʛʦ ʦʙʤʝʥʘ ʧʘʢʝʪʘʤʠ IPX ʩʪʝʢʘ 

Novell. 

ʊʨʘʥʩʧʦʨʪʥʳʡ ʫʨʦʚʝʥʴ (Transport layer) ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʣʦʞʝʥʠʷʤ ʠʣʠ 

ʚʝʨʭʥʠʤ ʫʨʦʚʥʷʤ ʩʪʝʢʘ - ʧʨʠʢʣʘʜʥʦʤʫ ʠ ʩʝʘʥʩʦʚʦʤʫ - ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʩ ʪʦʡ ʩʪʝʧʝʥʴʶ 

ʥʘʜʝʞʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʠʤ ʪʨʝʙʫʝʪʩʷ.  

ʄʦʜʝʣʴ OSI ʦʧʨʝʜʝʣʷʝʪ ʧʷʪʴ ʢʣʘʩʩʦʚ ʩʝʨʚʠʩʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʫʨʦʚʥʝʤ. ʕʪʠ ʚʠʜʳ ʩʝʨʚʠʩʘ ʦʪʣʠʯʘʶʪʩʷ ʢʘʯʝʩʪʚʦʤ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ: 

- ʩʨʦʯʥʦʩʪʴ,  

- ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʝʨʚʘʥʥʦʡ ʩʚʷʟʠ,  

- ʥʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʯʝʨʝʟ ʦʙʱʠʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʪʦʢʦʣ,  

- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʥʘʨʫʞʝʥʠʶ ʦʰʠʙʦʢ ʧʝʨʝʜʘʯʠ, ʪʘʢʠʭ ʢʘʢ ʠʩʢʘʞʝʥʠʝ, ʧʦʪʝʨʷ ʠ 

ʜʫʙʣʠʨʦʚʘʥʠʝ ʧʘʢʝʪʦʚ. 

- ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʠʩʧʨʘʚʣʝʥʠʶ ʦʰʠʙʦʢ ʧʝʨʝʜʘʯʠ, ʪʘʢʠʭ ʢʘʢ ʠʩʢʘʞʝʥʠʝ, ʧʦʪʝʨʷ ʠ 

ʜʫʙʣʠʨʦʚʘʥʠʝ ʧʘʢʝʪʦʚ 

ʆʩʪʘʣʴʥʳʝ ʪʨʠ ʚʝʨʭʥʠʭ ʫʨʦʚʥʷ ʨʝʰʘʶʪ ʟʘʜʘʯʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ 

ʩʝʨʚʠʩʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʱʝʡʩʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʜʩʠʩʪʝʤʳ. 

ʉʝʘʥʩʦʚʳʡ ʫʨʦʚʝʥʴ (Session layer) ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʜʠʘʣʦʛʦʤ: 

ʬʠʢʩʠʨʫʝʪ, ʢʘʢʘʷ ʠʟ ʩʪʦʨʦʥ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʡ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʩʨʝʜʩʪʚʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʇʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ (Presentation layer) ʠʤʝʝʪ ʜʝʣʦ ʩ ʬʦʨʤʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ ʩʝʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʝ ʤʝʥʷʷ ʧʨʠ ʵʪʦʤ ʝʝ ʩʦʜʝʨʞʘʥʠʷ. 

ʇʨʠʢʣʘʜʥʦʡ ʫʨʦʚʝʥʴ (Application layer) - ʵʪʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʦʩʪʦ ʥʘʙʦʨ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʪʦʢʦʣʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʝʪʠ ʧʦʣʫʯʘʶʪ ʜʦʩʪʫʧ ʢ 

ʨʘʟʜʝʣʷʝʤʳʤ ʨʝʩʫʨʩʘʤ, ʪʘʢʠʤ ʢʘʢ ʬʘʡʣʳ, ʧʨʠʥʪʝʨʳ ʠʣʠ ʛʠʧʝʨʪʝʢʩʪʦʚʳʝ Web-

ʩʪʨʘʥʠʮʳ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʫʶʪ ʩʚʦʶ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʪʦʢʦʣʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ 

ɸʥʘʣʠʟ ʬʫʥʢʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʫʨʦʚʥʝʡ ʤʦʜʝʣʠ OSI ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ 

ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʦʜʥʦʡ ʠʟ ʜʚʫʭ ʛʨʫʧʧ: ʣʠʙʦ ʢ ʬʫʥʢʮʠʷʤ, ʟʘʚʠʩʷʱʠʤ ʦʪ 

ʢʦʥʢʨʝʪʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʝʪʠ, ʣʠʙʦ ʢ ʬʫʥʢʮʠʷʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ 

ʨʘʙʦʪʫ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ. 

ʊʨʠ ʥʠʞʥʠʭ ʫʨʦʚʥʷ ï ʬʠʟʠʯʝʩʢʠʡ, ʢʘʥʘʣʴʥʳʡ ʠ ʩʝʪʝʚʦʡ ï ʷʚʣʷʶʪʩʷ 

ʩʝʪʝʟʘʚʠʩʠʤʤrʠ, ʪʦ ʝʩʪʴ ʧʨʦʪʦʢʦʣʳ ʵʪʠʭ ʫʨʦʚʥʝʡ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʪʝʭʥʠʯʝʩʢʦʡ 

ʨʝʘʣʠʟʘʮʠʝʡ ʩʝʪʠ ʠ ʠʩʧʦʣʴʟʫʝʤʳʤ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ʊʨʠ ʚʝʨʭʥʠʭ ʫʨʦʚʥʷ ï ʧʨʠʢʣʘʜʥʦʡ, ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʠ ʩʝʘʥʩʦʚʳʡ ï 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʨʠʣʦʞʝʥʠʷ ʠ ʤʘʣʦ ʟʘʚʠʩʷʪ ʦʪ ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ. ʅʘ ʧʨʦʪʦʢʦʣʳ ʵʪʠʭ ʫʨʦʚʥʝʡ ʥʝ ʚʣʠʷʶʪ ʢʘʢʠʝ ʙʳ ʪʦ ʥʠ ʙʳʣʦ 

ʠʟʤʝʥʝʥʠʷ ʚ ʪʦʧʦʣʦʛʠʠ ʩʝʪʠ, ʟʘʤʝʥʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʧʝʨʝʭʦʜ ʥʘ ʜʨʫʛʫʶ ʩʝʪʝʚʫʶ 

ʪʝʭʥʦʣʦʛʠʶ. 
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ʊʨʘʥʩʧʦʨʪʥʳʡ ʫʨʦʚʝʥʴ ʷʚʣʷʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤ, ʦʥ ʩʢʨʳʚʘʝʪ ʚʩʝ ʜʝʪʘʣʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʠʞʥʠʭ ʫʨʦʚʥʝʡ ʦʪ ʚʝʨʭʥʠʭ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʬʫʥʢʮʠʡ ʨʘʟʣʠʯʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʫʨʦʚʥʷʤ 

ʤʦʜʝʣʠ OSI ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ 4. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʧʨʦʪʦʢʦʣʳ TCP 

ʠ UDP ʩʪʝʢʘ TCP/IP ʠ ʧʨʦʪʦʢʦʣ SPX ʩʪʝʢʘ Novell.  

ʇʨʠ ʵʪʦʤ ʚ ʤʦʜʝʣʠ OSI ʨʘʟʣʠʯʘʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʧʨʦʪʦʢʦʣʦʚ: 

- ʧʨʦʪʦʢʦʣʳ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʩʦʝʜʠʥʝʥʠʷ (connection-oriented); 

- ʧʨʦʪʦʢʦʣʳ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ (connectionless) ï 

ʜʝʡʪʘʛʨʘʤʤʥʳʝ ʧʨʦʪʦʢʦʣʳ 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʪʝʢʠ: TCP/IP, IPX/SPX, NetBIOS/SMB, 

DECnet, SNA ʠ OSI 

ʉʪʝʢ TCP/IP. ʆʩʥʦʚʥʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʩʪʝʢʘ, ʜʘʚʰʠʤʠ ʝʤʫ ʥʘʟʚʘʥʠʝ, ʷʚʣʷʶʪʩʷ 

ʧʨʦʪʦʢʦʣʳ IP ʠ TCP. IP ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʜʚʠʞʝʥʠʝ ʧʘʢʝʪʘ ʧʦ ʩʦʩʪʘʚʥʦʡ ʩʝʪʠ, a TCP 

ʛʘʨʘʥʪʠʨʫʝʪ ʥʘʜʝʞʥʦʩʪʴ ʝʛʦ ʜʦʩʪʘʚʢʠ 

ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʚʟʛʣʷʜ ʨʘʟʨʘʙʦʪʯʠʢʘ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ɸʉʋ ʉʅ, 

ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʠʜʥʳ ʧʦʪʨʝʙʠʪʝʣʶ. 

ɺʦʟʥʠʢʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʦʧʨʦʩ: ɸ ʯʪʦ ʞʝ ʚʠʜʥʦ ʧʦʪʨʝʙʠʪʝʣʶ? 

ɹʝʟʫʩʣʦʚʥʦ, ʥʘ ʤʘʢʨʦʫʨʦʚʥʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ - ʵʪʦ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʘ ʥʘ 

ʤʠʢʨʦʫʨʦʚʥʝ - ʵʪʦ ʠʥʪʝʨʬʝʡʩʳ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʥʘ ɸʈʄ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ɸʉʋ ʉʅ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ɸʉʋ ʉʅ ʧʦʪʨʝʙʫʶʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʨʘʙʦʪʢʫ ʠ 

ʠʩʧʦʣʟɹʦʚʘʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʩʦʩʪʘʚʠʪʴ ʧʨʝʜʤʝʪ ʧʦʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʠ ʤʦʥʦʛʨʘʬʠʡ ʘʚʪʦʨʦʚ [4, ʩ.36].  
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˽͙͚ͪ͊͒ͤͦ͟͡ ͯͪ ͍͔ͦͤΈ

˽͔ͪ͒ͫͭ͊ ͍͙͔ͭ Έ͙ͫ͟͡  ͚
͍͔ͯͪͦͤΈ

˿͔͊ͤͫͦ ·͍͚  ͯͪ ͍͔ͦͤΈ

́ͪ͊ͤͫͨͦͪͭͤ·͚  ͯͪ ͍͔ͦͤΈ

˿͔͔͍ͭͦ  ͚ͪͯ ͍͔ͦͤΈ

˴͊ͤ͊ Έͤ͡·͚  ͯͪ ͍͔ͦͤΈ

͙̅ ͙͘;͔͙͚ͫ͟ ͯͪ ͍͔ͦͤΈ ͙̅ ͙͘;͔͙͚ͫ͟ ͯͪ ͍͔ͦͤΈ

˴͊ͤ͊ Έͤ͡·͚  ͯͪ ͍͔ͦͤΈ

˿͔͔͍ͭͦ  ͚ͪͯ ͍͔ͦͤΈ

˽͙ͪͦ͗͡ ͔͙͔ͤ ͦ͟ ͔ͤ;͎ͤͦ  ͦ
ͨͦ Έ͍͔ͦ͊ͭ͘͡͡Ύ

˽͙͚ͪ͊͒ͤͦ͟͡ ͯͪ ͍͔ͦͤΈ

˽͔ͪ͒ͫͭ͊ ͍͙͔ͭ Έ͙ͫ͟͡  ͚
͍͔ͯͪͦͤΈ

˿͔͊ͤͫͦ ·͍͚  ͯͪ ͍͔ͦͤΈ

́ͪ͊ͤͫͨͦͪͭͤ·͚  ͯͪ ͍͔ͦͤΈ

˿͔͔͍ͭͦ  ͚ͪͯ ͍͔ͦͤΈ

˴͊ͤ͊ Έͤ͡·͚  ͯͪ ͍͔ͦͤΈ

͙̅ ͙͘;͔͙͚ͫ͟ ͯͪ ͍͔ͦͤΈ

˿͔ Έͭ ͔ͨ ͔ͪ͒͊;͙ ͒͊ ͤͤ·ͻ

˴ͦͣͨΈΌ͔ͭͪ s ˴ͦͣͨΈΌ͔ͭͪ ʕ

˿͔͔͔͍͙͙ͭͤ͊ͫ͘ ·͔ͣ  ͨͪ ͦͭͦͦ͟͡· 

˿͔͔͍͙͙ͭ͊ͫ͘ ·͔ͣ  ͨͪ ͦͭͦͦ͟͡· 

˴ͦͣͣ ͯͭ͊ ͼ͙ͦͤ ·͔ͤ 
͚͍ͯͫͭͪͦͫͭ  ͔͊ͫ ͙͙ͭ̅ ͙͘;͔͔ͫͦ͟ ͨͦ ͔͙͔͙͒ͫͦ͒ͤͤ  ͔ 

 ͔͔͍ͫͭͦͣͯ͟  ͦ͋ ͍ͦͪͯ͒ͦ͊ͤ Ό͙
͙̅ ͙͘;͔͔ͫͦ͟ ͨͦ ͔͙͔͙͒ͫͦ͒ͤͤ  ͔ 
 ͔͔͍ͫͭͦͣͯ͟  ͦ͋ ͍ͦͪͯ͒ͦ͊ͤ Ό͙

ʈʠʩʫʥʦʢ 4 ï ʉʦʦʪʚʝʪʩʪʚʠʝ ʬʫʥʢʮʠʡ ʨʘʟʣʠʯʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʫʨʦʚʥʷʤ ʤʦʜʝʣʠ OSI 
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ʇʝʨʝʯʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʩʪʦʯʥʠʢʦʚ: 

1. ʐʧʘʢ ɺ.ʌ.ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʧʨʠʥʮʠʧʘʭ ʘʜʘʧʪʘʮʠʠ ʘʨʭʠʚʘ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʢ ʪʝʢʫʱʝʡ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ / ɺ.ʌ. ʐʧʘʢ, ɸ.ɺ. ɻʝʪʤʘʥʯʫʢ // 

ʈʘʜʠʦʪʝʭʥʠʢʘ. ï ʄʦʩʢʚʘ: ɿɸʆ çʀʟʜʘʪʝʣʴʩʪʚʦ çʈʘʜʠʦʪʝʭʥʠʢʘèè, 2016. ï ʉ. 21-29. 

2. ʉʘʤʦʡʣʦʚʘ ɽ.ʄ. ʀʥʪʝʛʨʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ / ɽ.ʄ. ʉʘʤʦʡʣʦʚʘ, ɸ.ɸ. ʀʛʥʘʪʴʝʚ // ɺʝʩʪʥʠʢ ʉɻʊʋ. ï 2010. 

ɺʳʧ.1. ʊʦʤ 2. ï ʉʘʨʘʪʦʚ: ʉɻʊʋ, 2010. ï 149 ʩ. 

3. ʂʘʨʘʪʢʝʚʠʯ ʉ.ɻ. ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʦʩʥʦʚʝ G2 

PLATFORM ʬʠʨʤʳ GENSYM / ʉ.ɻ. ʂʘʨʘʪʢʝʚʠʯ, ɸ.ʅ. ʃʘʱʝʥʦʚ // CONNECT ʄʠʨ ʩʚʷʟʠ. ï 2007. - ˉ3. ï 

ʉ.18-28. 

4. ɸʜʘʜʫʨʦʚ ʉ.ɽ. ʂʦʤʧʣʝʢʩʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ / ʉ.ɽ. ɸʜʘʜʫʨʦʚ // 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ. ï 2008. - ˉ11. ïʉ.32-38. 
 

ʋɼʂ 373.3.5  

ʀʅʊɽʈʅɽʊ ʂɸʂ ʉʈɽɼʉʊɺʆ 

ʉɸʄʆʈɽɸʃʀɿɸʎʀʀ ʏɽʃʆɺɽʂɸ 
 

ʂʘʣʝʜʠʥʘ ʂ.ɸ. 

ʄɹʋ ɼʆ çɻɼʕɹʎè, ʛ. ʂʘʟʘʥ ɹ
 

ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪ-ʢʦʥʪʝʥʪʦʤ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʚʚʝʜʝʥʠʝ ʚ ʧʨʦʛʨʘʤʤʫ çʆʩʥʦʚʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠè ʠʣʠ ʧʨʝʜʤʝʪ çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè ʥʦʚʦʡ ʛʣʘʚʳ 

çʆ ʙʝʟʦʧʘʩʥʦʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʤ ʧʦʠʩʢʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʯʘʣʴʥʘʷ ʰʢʦʣʘ, ʢʫʨʩ çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè, ʢʫʨʩ çʆʩʥʦʚʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠè, ʚʚʝʜʝʥʠʝ ʛʣʘʚʳ çʆ ʙʝʟʦʧʘʩʥʦʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʤ 

ʧʦʠʩʢʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪè. 
 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʫʤʝʥʠʡ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ 

ʫʤʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʦʛʨʦʤʥʦʤ ʩʤʳʩʣʦʚʦʤ ʧʦʪʦʢʝ ʠʥʬʦʨʤʘʮʠʠ, ʠʟʚʣʝʢʘʪʴ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʧʦʪʦʢʘ ʠ ʫʤʝʪʴ ʠʛʥʦʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʮʝʥʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ʂʘʢ ʚʘʞʥʦ ʥʘʫʯʠʪʴ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʰʢʦʣʴʥʠʢʘ ʛʨʘʤʦʪʥʦʤʫ ʚʣʘʜʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʱʝʜʦʩʪʫʧʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ï ʩʝʪʴʶ çʀʥʪʝʨʥʝʪè. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʚ ʮʝʣʷʭ ʦʙʨʘʟʦʚʘʥʠʷ 

ʀʥʪʝʨʥʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʝʢʨʘʩʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ï ʛʣʦʙʘʣʴʥʫʶ 

ʙʠʙʣʠʦʪʝʢʫ. ʆʪ ʧʨʘʚʠʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ 

ʟʜʦʨʦʚʴʝ, ʥʨʘʚʩʪʚʝʥʥʦʩʪʴ ʠ ʵʩʪʝʪʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʨʝʙʝʥʢʘ. 

ʗʚʣʷʷʩʴ ʧʝʜʘʛʦʛʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʘʩʪʦ ʟʘʤʝʯʘʶ ʦʜʥʫ 

ʦʩʦʙʝʥʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ: ʷʟʳʢ, ʥʘ ʢʦʪʦʨʦʤ ʛʦʚʦʨʷʪ ʰʢʦʣʴʥʠʢʠ, ï 

ʜʨʫʛʦʡ ʷʟʳʢ. ʂʦʥʝʯʥʦ ʞʝ, ʵʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʨʫʩʩʢʠʡ ʷʟʳʢ, ʪʦʣʴʢʦ ʚʦʪ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʭʦʪʷ ʵʪʦ ʥʝ ʩʦʚʩʝʤ ʢʦʨʨʝʢʪʥʦʝ ʩʣʦʚʦ, ʥʦ ʩʢʦʨʝʝ ʚʣʘʜʝʥʠʝ ʨʫʩʩʢʠʤ 

ʷʟʳʢʦʤ ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ... ʇʦʨʦʡ, ʯʪʦʙʳ ʜʦʥʝʩʪʠ ʜʦ ʰʢʦʣʴʥʠʢʦʚ ʤʣʘʜʰʠʭ 

ʢʣʘʩʩʦʚ ʢʘʢʠʝ-ʪʦ ʦʙʱʝʟʥʘʯʠʤʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ, ʪʝʨʤʠʥʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʫʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʚʢʣʶʯʝʥʳ ʚ ʢʫʨʩ çʆʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘè, ʘ ʥʝʤʥʦʛʦ ʨʘʩʰʠʨʷʶʪ ʝʛʦ, 

ʧʨʠʭʦʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʪʴ ʩʚʦʡ ʷʟʳʢ, ʩʪʘʨʘʷʩʴ ʫʧʨʦʩʪʠʪʴ ʧʦʥʠʤʘʥʠʝ 

ʜʦʥʦʩʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʥʠʤʘʷ ʵʪʦ ʥʝʩʨʘʚʥʝʥʥʦʝ ʷʟʳʢʦʚʦʝ ʧʨʝʧʷʪʩʪʚʠʝ ʢʘʢ 

ʦʩʦʙʝʥʥʦʩʪʴ ʚʦʟʨʘʩʪʥʦʡ ʧʩʠʭʦʣʦʛʠʠ, ʩʢʦʨʦʩʪʠ ʩʦʟʨʝʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʨʮʠʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʷ ʧʦʥʠʤʘʶ, 

ʢʘʢʦʝ ʵʪʦ ʩʣʦʞʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ: ʫʯʠʪʝʣʴ ï ʠʥʬʦʨʤʘʮʠʷ - ʫʯʝʥʠʢ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʤʥʦʛʠʝ ʧʘʨʘʤʝʪʨʳ. ʉʨʘʚʥʠʤ ʪʝʧʝʨʴ ʛʣʦʙʘʣʴʥʦʝ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ 

ʢʦʪʦʨʦʝ ʧʦʧʘʜʘʝʪ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʨʝʙʝʥʦʢ, ʝʜʚʘ ʥʘʫʯʠʚʰʠʡʩʷ ʧʝʯʘʪʘʪʴ ʥʘʙʦʨʦʤ 

ʢʣʘʚʠʰ ʥʘ ʛʘʜʞʝʪʘʭ. ʈʝʙʝʥʢʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʣʦʞʥʦʩʪʴ ʦʙʱʝʥʠʝ ʩ 

ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʛʜʝ ʷʟʳʢ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʩʪʨʦʛʦ ʣʦʛʠʯʝʥ, ʘ ʧʦʨʦʡ 

ʘʙʩʫʨʜʝʥ. ʈʝʙʝʥʦʢ, ʧʦʞʝʣʘʚʰʠʡ ʦʪʳʩʢʘʪʴ ʢʘʢʫʶ-ʪʦ ʠʥʪʝʨʝʩʫʶʱʫʶ ʝʛʦ ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʀʥʪʝʨʥʝʪʝ, ʧʦʧʘʜʘʝʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ çʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣè, ʫʜʘʯʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ 

ʚʝʨʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʩʚʦʡ ʚʦʧʨʦʩ. ʏʪʦ ʞʝ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʷ ʧʦʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦʡ 

ʨʝʙʝʥʢʫ ʠʥʬʦʨʤʘʮʠʠ? ʅʘ ʤʘʣʝʥʴʢʦʛʦ ʯʝʣʦʚʝʢʘ ʩʚʘʣʠʚʘʝʪʩʷ ʣʘʚʠʥʦʡ ʛʨʫʟ ʩʦʚʝʨʰʝʥʥʦ 
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ʧʦʩʪʦʨʦʥʥʝʡ, ʯʘʩʪʦ ʵʪʠʯʝʩʢʠ ʥʝ ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʮʝʣʝʥʥʦʡ ʥʘ 

ʦʪʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʶʥʦʛʦ ʠʩʢʘʪʝʣʷ, ʢʦʪʦʨʦʤʫ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʨʫʜʥʦ ʫʩʪʦʷʪʴ ʧʝʨʝʜ 

ʵʪʠʤ ʩʦʙʣʘʟʥʦʤ. ɺʦʪ ʵʪʦʪ ʤʦʤʝʥʪ ʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʦʧʘʩʥʳʤ ʚ ʧʣʘʥʝ ʨʠʩʢʘ ï 

ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʩʦʟʥʘʥʠʝʤ ʨʝʙʝʥʢʘ. ʄʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠ ʩʢʦʨʝʝ 

ʥʝʦʙʭʦʜʠʤʳʤ ʚʚʝʜʝʥʠʝ ʚ ʰʢʦʣʴʥʳʡ ʢʫʨʩ çʆʩʥʦʚʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠè 

ʠʣʠ ʚ ʢʫʨʩ çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʜʝʣʘ ʠʣʠ ʛʣʘʚʳ çʆ ʙʝʟʦʧʘʩʥʦʤ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʤ ʧʦʠʩʢʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪè. ʄʘʣʝʥʴʢʦʛʦ ʯʝʣʦʚʝʢʘ ʩʝʛʦʜʥʷ 

ʦʩʪʘʚʣʷʶʪ ʦʜʠʥ ʥʘ ʦʜʠʥ ʩʦ ʚʩʝʚʦʟʤʦʞʥʳʤʠ ʠʛʨʘʤʠ ʚʦ ʚʨʝʤʷ ʧʝʨʝʤʝʥ ʚ ʰʢʦʣʝ, ʜʝʪʠ 

ʧʝʨʝʩʪʘʶʪ ʥʦʨʤʘʣʴʥʦ ʦʙʱʘʪʴʩʷ, ʩʫʞʘʝʪʩʷ ʢʨʫʛ ʠʥʪʝʨʝʩʦʚ, ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝ, 

ʵʪʠ ʧʨʦʮʝʩʩʳ ʥʝʠʟʙʝʞʥʦ ʚʝʜʫʪ ʢ ʜʝʛʨʘʜʘʮʠʠ ʩʦʟʥʘʥʠʷ. ʂʘʢ ʩʧʘʩʪʠ ʥʘʰʠʭ ʜʝʪʝʡ, ʥʘʰʝ 

ʙʫʜʫʱʝʝ ʦʪ ʧʦʜʘʚʣʷʶʱʝʛʦ ʚʣʠʷʥʠʷ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ? ʄʥʝ ʢʘʞʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʪʘʢʞʝ ʧʨʦʚʝʨʷʪʴ ʚʩʝ ʩʘʡʪʳ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʤʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʠʪʴ 

ʢʘʢʦʡ-ʪʦ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʘʡʪʘʤʠ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʚ ʫʯʝʙʥʠʢʘʭ ʰʢʦʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʦʡ. ʊʘʢʦʡ ʢʦʥʪʨʦʣʴ ʥʘʚʝʨʥʷʢʘ ʩʝʛʦʜʥʷ ʧʨʦʠʩʭʦʜʠʪ. ʄʥʝ ʢʘʞʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ ʩʦʟʜʘʪʴ ʢʘʢʦʡ-ʪʦ ʦʙʱʠʡ ʧʦʨʪʘʣ ʤʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʛʜʝ ʙʳ ʙʳʣʦ 

ʨʘʟʤʝʱʝʥʦ ʜʨʝʚʦ (ʢʘʪʘʣʦʛ) ʧʨʦʚʝʨʝʥʥʳʭ ʩʘʡʪʦʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚʦʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʨʘʟʥʳʤ ʧʨʝʜʤʝʪʘʤ 

ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ. ʇʨʠʯʝʤ ʚ ʰʢʦʣʘʭ ʚ ʥʘʯʘʣʝ ʥʦʚʦʛʦ ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʙʝʩʝʜʫ-ʫʨʦʢ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʤ ʨʝʩʫʨʩʦʤ. 

ʏʝʣʦʚʝʢ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʣʠʯʥʦʩʪʴ. ʅʘ ʨʘʟʚʠʪʠʝ ʧʦʣʥʦʮʝʥʥʦʡ ʛʘʨʤʦʥʠʯʥʦʡ 

ʣʠʯʥʦʩʪʠ ʥʘʮʝʣʝʥʦ ʥʘʰʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʝʛʦʜʥʷ. ʂʘʢ ʧʦʤʦʯʴ ʤʘʣʝʥʴʢʦʤʫ ʯʝʣʦʚʝʢʫ ʩʪʘʪʴ 

ʣʠʯʥʦʩʪʴʶ? ʆʯʝʥʴ ʚʘʞʥʦ ʚ ʰʢʦʣʝ ʦʙʫʯʘʪʴ ʨʝʙʝʥʢʘ, ʥʝ ʧʨʦʩʪʦ ʧʨʝʜʦʩʪʘʚʣʷʷ ʝʤʫ 

ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʟʘʧʦʤʠʥʘʥʠʷ, ʥʦ ʦʙʫʯʘʪʴ ʛʨʘʤʦʪʥʦ, ʩʪʘʚʠʪʴ ʚʦʧʨʦʩ. ʄʥʝ ʢʘʞʝʪʩʷ 

ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʚʦʧʨʦʩ ʚʦ ʚʨʝʤʷ ʧʦʠʩʢʘ ʚ ʩʝʪʠ çʀʥʪʝʨʥʝʪè ʦʙʣʝʛʯʘʝʪ 

ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʞʝ ʚʘʞʥʦ ʦʙʫʯʠʪʴ ʨʝʙʝʥʢʘ ʥʝ ʧʦʜʜʘʚʘʪʴʩʷ ʥʘ 

ʧʨʝʜʣʘʛʘʝʤʳʝ ʠʛʨʦʚʳʝ ʣʦʚʫʰʢʠ, ʧʨʝʜʣʦʞʝʥʠʷ ʦʪʚʣʝʯʴʩʷ ʦʪ ʨʘʙʦʪʳ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ. 

ɺʦ ʚʩʝ ʚʨʝʤʝʥʘ ʟʦʣʦʪʳʤʠ ʦʩʪʘʶʪʩʷ ʩʣʦʚʘ çɼʝʣʫ ʚʨʝʤʷ ï ʧʦʪʝʭʝ ʯʘʩè. ʋʚʣʝʯʝʥʥʳʡ 

ʟʜʦʨʦʚʳʡ ʨʝʙʝʥʦʢ, ʛʨʘʤʦʪʥʦ ʚʣʘʜʝʶʱʠʡ ʧʨʠʝʤʘʤʠ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ï 

ʯʠʪʘʶʱʠʡ ʨʝʙʝʥʦʢ, ʫʞʝ ʣʠʯʥʦʩʪʴ. ʅʘʡʪʠ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʦʯʝʩʪʴ ʠ ʧʨʘʚʠʣʴʥʦ ʩʜʝʣʘʪʴ 

ʣʦʛʠʯʝʩʢʠʡ ʚʳʚʦʜ ʠʟ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ï ʢʣʶʯ ʥʘ ʧʫʪʠ ʢ ʫʩʧʝʭʫ ʜʦʩʪʦʡʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʊʦʛʜʘ ʀʥʪʝʨʥʝʪ ʧʨʝʚʨʘʪʠʪʩʷ ʠʟ ʫʛʨʦʟʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ 

ʯʝʣʦʚʝʢʘ. 
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ɺɽʈʀʌʀʂɸʎʀʗ ʄɽʊʆɼʀʂʀ ɻʆʉʊ 32517.1-2013 

ɺ ʎɽʅʊʈɸʃʔʅʆʁ ʃɸɹʆʈɸʊʆʈʀʀ 

ʆʆʆ çʂʀʄʂɸʅʆ-ʉʋʊɸʈʉʂʀʁ 

ɻʆʈʅʆ-ʆɹʆɻɸʊʀʊɽʃʔʅʓʁ ʂʆʄɹʀʅɸʊè 
 

ʂʣʝʧʠʢʦʚ ʅ.ʅ. 

ʆʆʆ çʂʠʤʢʘʥʦ-ʉʫʪʘʨʩʢʠʡ ɻʆʂè ʧ. ʉʥʘʨʩʢʠʡ, ʆʙʣʫʯʝʥʩʢʠʡ ʨ-ʥ, ɽɸʆ 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʚʝʨʠʬʠʢʘʮʠʠ ʤʝʪʦʜʠʢʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʧʨʦʮʝʩʩ ʚʝʨʠʬʠʢʘʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʨʠʬʠʢʘʮʠʷ, ʤʝʪʦʜʠʢʘ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʚʪʦʨʷʝʤʦʩʪʴ, 

ʚʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʘʷ ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ, ʚʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʥʪʨʦʣʴ. 
 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʠʛʨʘʝʪ ʥʝʦʮʝʥʠʤʫʶ ʨʦʣʴ ʚ ʨʘʙʦʪʝ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ.  ɹʝʟ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʝʚʦʟʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʝʨʝʜ ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʩʪʘʚʠʪʩʷ ʚʝʩʴʤʘ ʨʘʟʥʦʧʣʘʥʦʚʳʝ ʟʘʜʘʯʠ, ʧʦʜʯʘʩ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʝ, ʠ ʯʪʦʙʳ ʨʝʰʠʪʴ ʠʭ ʩ 

ʫʩʧʝʭʦʤ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʆʜʥʘʢʦ, ʧʨʝʞʜʝ ʯʝʤ ʧʦʣʥʦʮʝʥʥʦ ʨʘʙʦʪʘʪʴ ʩ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʦʡ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʝʝ ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ.  

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 17025-2019: ʚʝʨʠʬʠʢʘʮʠʷ - ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʠʚʥʳʭ 

ʩʚʠʜʝʪʝʣʴʩʪʚ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ [1, ʩ 

3]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʨʠʬʠʢʘʮʠʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʝʪʦʜʠʢʝ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʈ50.2.090-2013. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʜʦʢʫʤʝʥʪʫ ʚʝʨʠʬʠʢʘʮʠʶ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʧʫʪʝʤ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʝʘʣʠʟʫʝʤʦʩʪʠ ʤʝʪʦʜʠʢʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʪʦʯʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʈ 50.2.060-2008.[2,ʩ 19]. 

ɺʝʨʠʬʠʢʘʮʠʷ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʫʩʣʦʚʠʝʤ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. 

ɺʝʨʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩ ʥʝ ʝʜʠʥʦʚʨʝʤʝʥʥʳʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʪʦʨʷʪʴ. 

ɺʝʨʠʬʠʢʘʮʠʶ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʷʪ ʧʦʚʪʦʨʥʦ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ:  

- ʠʟʤʝʥʝʥʠʷ ʚ ʤʝʪʦʜʝ ʠʣʠ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʝʡ-

ʨʘʟʨʘʙʦʪʯʠʢʦʤ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʧʫʩʢʝ ʥʦʚʦʛʦ ʠʟʜʘʥʠʷ;  

- ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʝʛʦ ʟʘʤʝʥʘ;  

- ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʠʤʝʨ, ʩʤʝʥʘ ʤʝʩʪʘ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʩʣʝ ʫʩʧʝʰʥʦʡ ʚʝʨʠʬʠʢʘʮʠʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʪʦʜʠʢʠ ʠʟʤʝʨʝʥʠʡ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʚʚʝʜʝʥʠʠ ʠʭ ʚ ʧʨʘʢʪʠʢʫ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʦʮʝʜʫʨʳ ʚʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʦʨʤʘʪʠʚʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. 

ʇʨʠ ʚʝʨʠʬʠʢʘʮʠʠ ʘʪʪʝʩʪʦʚʘʥʥʳʭ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʦʮʝʜʫʨʫ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦ 

ʈ50.2.060-2008 ʠ ʦʮʝʥʢʫ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʈʄɻ 76-2014 (ʇʨʠʣʦʞʝʥʠʝ ɹ). ʉʣʝʜʫʝʪ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʈ 50.2.060-2008 ʙʦʣʴʰʠʡ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʪʦʨʷʝʤʦʩʪʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʩʴ ʵʢʩʧʝʨʠʤʝʥʪ ʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʚ 

ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʠ, ʚ ʩʣʫʯʘʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʙʳʩʪʨʦ ʚʚʝʩʪʠ ʤʝʪʦʜʠʢʫ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ [3, ʩ.58]. ʆʜʥʘʢʦ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʆʆʆ çʂʉ ɻʆʂè ʧʨʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʝʪʦʜʠʢʠ ʧʨʝʜʧʦʯʪʝʥʠʝ ʙʳʣʦ ʦʪʜʘʥʦ 

ʘʣʛʦʨʠʪʤʫ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʠʩʘʥʥʦʤʫ ʈʄɻ 76-2014. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ 

ʜʦʢʫʤʝʥʪʫ ʵʢʩʧʝʨʠʤʝʥʪ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʝʮʠʟʠʦʥʥʦʩʪʠ 

ʠ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʇʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ʤʝʪʦʜʠʢʠ ʚ ʨʘʙʦʪʫ ʧʦ ʈʄɻ 76-2014 ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʝʱʝ ʠ ʠʟ-ʟʘ ʨʘʟʥʦʩʪʠ ʚ 

ʦʧʳʪʝ ʠ ʫʨʦʚʥʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠʩʧʦʣʥʠʪʝʣʝʡ. 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʆʆʆ çʂʉ ɻʆʂè ʚʝʨʠʬʠʢʘʮʠʠ ʤʝʪʦʜʠʢ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʄʂʍɸ) ʫʜʝʣʷʝʪʩʷ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ɹʝʟ 

ʧʨʝʫʚʝʣʠʯʝʥʠʷ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʟʘʥʠʤʘʝʪ 
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ɻʆʉʊ 32517.1-2013 çʈʫʜʳ ʞʝʣʝʟʥʳʝ, ʢʦʥʮʝʥʪʨʘʪʳ, ʘʛʣʦʤʝʨʘʪʳ ʠ ʦʢʘʪʳʰʠ. ʄʝʪʦʜʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʞʝʣʝʟʘ ʦʙʱʝʛʦè. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʵʪʦʡ ʤʝʪʦʜʠʢʝ, ʟʘʥʦʩʷʪʩʷ ʚ 

ʪʦʚʘʨʥʳʝ ʩʝʨʪʠʬʠʢʘʪʳ. 

ɺ ʫʩʣʦʚʠʷʭ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʠ ʚʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʝʮʠʟʠʦʥʥʦʩʪʠ ʙʳʣ 

ʧʦʣʫʯʝʥ ʨʷʜ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫʯʘʩʪʚʦʚʘʣʦ 

25 ʣʘʙʦʨʘʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʪʘʞʝʤ ʨʘʙʦʪʳ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ. ʂʘʞʜʳʡ ʣʘʙʦʨʘʥʪ ʚʳʧʦʣʥʠʣ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʭ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ ʚ 

ʜʚʫʭ ʧʘʨʘʣʣʝʣʷʭ, ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʦʙʱʝʛʦ ʚ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʘʧʘʟʦʥʘʤ 

ʚʝʨʠʬʠʮʠʨʫʝʤʦʡ ʤʝʪʦʜʠʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʚʟʷʪʳ ɻʉʆ 2057-

87ʇ(ʈ-1ʜ), ɻʉʆ 6409-92(ʈ24ʙ), ʉʆʇ-ʍɺʆ ʩ ʘʪʪʝʩʪʦʚʘʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʝʟʘ 

ʦʙʱʝʛʦ 66,00, 33,73, 16,37 ʤʘʩʩʦʚʳʭ ʧʨʦʮʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʠʥʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʮʝʜʫʨ ʦʧʨʝʜʝʣʷʣʠ ʩʦʛʣʘʩʥʦ ʈʄɻ 76-2014, ʧʨʠʣʦʞʝʥʠʝ ʀ. 
 

ʊʘʙʣʠʮʘ 1- ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʞʝʣʝʟʘ ʦʙʱʝʛʦ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʘʭ 

ˉ ʈ-1ʜ ʈ-24ʙ ʉʆʇ-ʍɺʆ 

ʍ1 ʍ2 ʍʩʨ ʍ1 ʍ2 ʍʩʨ ʍ1 ʍ2 ʍʩʨ 

1 65,94 65,93 65,94 33,49 33,51 33,50 16,32 16,34 16,33 

2 66,00 66,00 66,00 33,70 33,70 33,70 16,50 16,52 16,51 

3 65,87 65,89 65,88 33,67 33,66 33,67 16,41 16,45 16,43 

4 65,92 65,91 65,92 33,68 33,69 33,69 16,40 16,43 16,42 

5 66,03 66,01 66,02 33,64 33,65 33,65 16,34 16,38 16,36 

6 65,92 65,93 65,93 33,73 33,73 33,73 16,37 16,31 16,34 

7 65,81 65,83 65,82 33,57 33,55 33,56 16,45 16,42 16,44 

8 65,92 65,92 65,92 33,74 33,76 33,75 16,44 16,49 16,47 

9 66,03 66,04 66,04 33,70 33,69 33,70 16,37 16,42 16,40 

10 66,04 66,12 66,08 33,64 33,63 33,64 16,52 16,57 16,55 

11 66,12 66,11 66,12 33,59 33,61 33,60 16,57 16,49 16,53 

12 66,05 66,10 66,08 33,75 33,77 33,76 16,33 16,42 16,38 

13 65,99 65,94 65,97 33,6 33,61 33,61 16,34 16,37 16,36 

14 65,88 65,88 65,88 33,75 33,77 33,76 16,37 16,34 16,36 

15 66,00 66,01 66,01 33,66 33,66 33,66 16,42 16,31 16,37 

16 65,78 65,73 65,76 33,59 33,62 33,61 16,43 16,52 16,48 

17 65,89 65,95 65,92 33,76 33,77 33,77 16,38 16,42 16,40 

18 65,84 65,89 65,87 33,60 33,62 33,61 16,42 16,41 16,42 

19 66,06 66,06 66,06 33,76 33,73 33,75 16,54 16,58 16,56 

20 65,84 65,84 65,84 33,66 33,68 33,67 16,51 16,45 16,48 

21 65,89 65,92 65,91 33,71 33,68 33,70 16,44 16,51 16,48 

22 65,91 65,96 65,94 33,59 33,62 33,61 16.51 16.53 16,50 

23 66,03 66,11 66,07 33,68 33,7 33,69 16,41 16,35 16,38 

24 66,03 66,01 66,02 33,67 33,69 33,68 16,51 16,54 16,53 

25 65,97 65,99 65,98 33,72 33,70 33,71 16,40 16,39 16,40 

ʆʮʝʥʢʘ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʪʦʜʠʢʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩʦʛʣʘʩʥʦ ʈʄɻ 76-

2014, ʧ. ɹ 3.2. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʧʦʚʪʦʨʷʝʤʦʩʪʠ, ʚʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʝʮʠʟʠʦʥʥʦʩʪʠ, 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʤʝʪʦʜʠʢʠ (ʉʤ. ʊʘʙʣ. 3). ɺ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʦʚ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʥʠ ʦʜʥʦʛʦ ʚʳʙʨʦʩʘ ʢʘʢ ʧʦ ʢʨʠʪʝʨʠʶ ʂʦʭʨʝʥʘ, ʪʘʢ ʠ ʧʦ ʢʨʠʪʝʨʠʶ ɻʨʘʙʙʩʘ. ʊʝʩʪ ʥʘ 
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ʟʥʘʯʠʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʷ ʚʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʤʝʱʝʥʠʷ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʪʘʢʞʝ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʝʛʦ ʟʥʘʯʝʥʠʝ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʥʘ ʬʦʥʝ ʩʣʫʯʘʡʥʦʛʦ ʨʘʟʙʨʦʩʘ (ʉʤ. ʊʘʙʣ. 2). ʇʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʢʘʨʪ ʐʫʭʘʨʪʘ ʜʣʷ ʢʘʞʜʦʛʦ ʜʠʘʧʘʟʦʥʘ ʪʘʢʞʝ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʨʠʟʥʘʢʦʚ 

ʦʪʢʣʦʥʝʥʠʷ ʧʨʦʮʝʩʩʘ ʘʥʘʣʠʟʘ ʦʪ ʥʦʨʤʳ. 

ʊʘʙʣʠʮʘ 2 -ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ 

ɼʠʘʧʘʟʦʥ 

ɿʥʘʯʝʥʠʝ 

ʢʨʠʪʝʨʠʷ 

ʂʦʭʨʝʥʘ 

ɿʥʘʯʝʥʠʝ 

ʢʨʠʪʝʨʠʷ 

ɻʨʘʙʙʩʘ 

ɿʥʘʯʝʥʠʝ 

ʚʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʦʛ

ʦ ʩʤʝʱʝʥʠʷ 

ɿʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ 

10,0-20,0 Gʨ

ʘʩ

ʯʯ

ʯ 

0,144 GRma

x 

 

1,

74

7 

-0,05 tʨʘʩ 0,39 

Gʪ

ʘʙ 

0,334 GRmin -

2,

55

8 

GRʪʘʙ

ʣ 

 

2,

70

9 

tʪʘʙ 2,06 

20,0-50,0 Gʨ

ʘʩ

ʯ 

0,170 GRma

x 

 

1,

38

0 

-0,07 tʨʘʩ 0,49 

Gʪ

ʘʙ 

0,334 GRmin -

2,

22

6 

GRʪʘʙ

ʣ. 

 

2,

70

9 

tʪʘʙ 2,06 

50,0-75,0 Gʨ

ʘʩ

ʯ 

0,294 GRma

x 

 

1,

74

7 

-0,03 tʨʘʩ 0,231 

Gʪ

ʘʙ 

0,334 GRmin -

2,

55

8 

GRʪʘʙ

ʣ 

 

2,

70

9 

tʪʘʙ 2,06 

ʊʘʙʣʠʮʘ 3 ïʧʦʣʫʯʝʥʥʳʝ ʠ ʧʨʠʚʝʜʸʥʥʳʝ ʚ ʤʝʪʦʜʠʢʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʘʥʘʣʠʟʘ 

ɼʠʘʧʘʟʦʥ, 

% 

(ʤʘʩʩʦʚʦʡ 

ʜʦʣʠ) 

ʉʂʆ ʧʦʚʪʦʨʷʝʤʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ, 

ůr,ʘʙʩ,% 

ʉʂʆ ʚʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʦʡ 

ʧʨʝʮʠʟʠʦʥʥʦʩʪʠ 

ůRʣ,ʘʙʩ,%, 

ʇʦʢʘʟʘʪʝʣʴ ʪʦʯʥʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ 

ʈ=0,95, ȹ,% 

ʄɺʀ 
ʇʨʠ 

ʨʝʘʣʠʟʘʮʠʠ 
ʄɺʀ 

ʇʨʠ 

ʨʝʘʣʠʟʘʮʠʠ 
ʄɺʀ 

ʇʨʠ 

ʨʝʘʣʠʟʘʮʠʠ 

10,0-20,0 0,07 0,04 0,08 0,07 0,20 0,15 

20,0-50,0 0,11 0,01 0,14 0,07 0,30 0,16 

50,0-75,0 0,14 0,02 0,18 0,08 0,40 0,18 

ʇʦ ʠʪʦʛʫ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʦʚ, ʥʝ ʭʫʞʝ ʫʢʘʟʘʥʥʳʭ ʚ ʤʝʪʦʜʠʢʝ. 

ʋʩʧʝʰʥʦʝ ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʠʢʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʥʜʦʤʠʟʘʮʠʶ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʚʩʝʤ ʚʦʟʤʦʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʩ ʪʦʯʥʳʤ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʤʝʪʦʜʠʢʠ ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʢʘʯʝʩʪʚʫ 

ʣʘʙʦʨʘʪʦʨʠʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʤʝʥʝʝ 

ʦʧʳʪʥʳʤ ʣʘʙʦʨʘʥʪʘʤ, ʪʘʢ ʢʘʢ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʦʧʳʪʘ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ 

ʧʦʛʨʝʰʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ ʘʥʘʣʠʟʘ ʦʢʘʟʳʚʘʝʪ ʩʫʙʲʝʢʪʠʚʥʳʡ ʬʘʢʪʦʨ.    

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʚʝʨʠʬʠʢʘʮʠʷ ʄʂʍɸ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʩʣʝʜʫʶʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʵʪʦʤʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʚʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʢʦʥʪʨʦʣʷ.  
ʇʝʨʝʯʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʩʪʦʯʥʠʢʦʚ. 

1. ɻʆʉʊ ISO/IEC 17025-2019. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʠ ʢʘʣʠʙʨʦʚʦʯʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʡ. ï ɺʚʝʜ. 2019-09-01. ʆʬʠʮʠʘʣʴʥʦʝ ʠʟʜʘʥʠʝ. ï ʄʦʩʢʚʘ: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2021 

2. ʈ 50.2.090-2013 ɻʉʀ. ʄʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʨʘʟʨʘʙʦʪʢʝ, ʘʪʪʝʩʪʘʮʠʠ ʠ ʧʨʠʤʝʥʝʥʠʶ. ï ɺʚʝʜ. 2015-01-01. ï ʄʦʩʢʚʘ: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2014. ï 24 ʩ 

3. ʊʝʨʝʱʝʥʢʦ ɸ.ɻ., ʇʠʢʫʣʘ ʅ.ʇ., ʊʦʣʩʪʠʭʠʥʘ ʇ.ɺ.  ɺʥʫʪʨʠʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ï ʊʦʤʩʢ: ʊʇʋ, 2017. ï 216 ʩ. ï (ʃʘʙʦʨʘʪʦʨʠʷ ʟʥʘʥʠʡ). 
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ʋɼʂ 351/354 

ʇʈɽɼʃʆɾɽʅʀʗ ʇʆ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʖ ʄɽʍɸʅʀɿʄʆɺ 

ɺʅɽɼʈɽʅʀʗ ʀ ʈɸɿɺʀʊʀʗ ɸʇʇɸʈɸʊʅʆ-ʇʈʆɻʈɸʄʄʅʆɻʆ 

ʂʆʄʇʃɽʂʉɸ çɹɽɿʆʇɸʉʅʓʁ ɻʆʈʆɼè ɺ ʎɽʃʗʍ ʇʆɺʓʐɽʅʀʗ 

ɿɸʑʀʑɽʅʅʆʉʊʀ ʅɸʉɽʃɽʅʀʗ ʀ ʊɽʈʈʀʊʆʈʀʁ 

ʆʊ ʏʈɽɿɺʓʏɸʁʅʓʍ ʉʀʊʋɸʎʀʁ ɺ ɸʈʂʊʀʏɽʉʂʆʁ ɿʆʅɽ  
 

ʂʫʛʜʘʨʦʚ ʉ.ʈ.
1
, ʂʦʟʝʣ ʉ.ʅ.

1
, ɻʨʠʛʦʨʴʝʚ ɺ.ʅ.

2
 

1
ɻʋ ʄʏʉ ʈʦʩʩʠʠ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ (ʗʢʫʪʠʷ), ʛ. ʗʢʫʪʩʢ 

2
ʌɻɹʋ ɺʅʀʀ ɻʆ ʏʉ (ʌʎ), ʛ. ʄʦʩʢʚʘ 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʟʜʘʥʠʝʤ, ʚʥʝʜʨʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ (ʗʢʫʪʠʷ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʥʝʩʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʚʥʝʜʨʝʥʠʷ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ (ɸʇʂ), çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè, 

ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ, ɸʨʢʪʠʯʝʩʢʘʷ ʟʦʥʘ ʈʦʩʩʠʠ, ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ, ʉʝʚʝʨʥʳʡ 

ʤʦʨʩʢʦʡ ʧʫʪʴ.  
 

ɺ ʢʦʥʮʝ 2020 ʛʦʜʘ ʇʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺʣʘʜʠʤʠʨ ʇʫʪʠʥ ʩʚʦʠʤ 

ʋʢʘʟʦʤ ʫʪʚʝʨʜʠʣ ʉʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2035 ʛʦʜʘ (ʜʘʣʝʝ ï çʉʪʨʘʪʝʛʠʷè) [2]. 

ɿʥʘʯʝʥʠʝ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʝʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ çʉʪʨʘʪʝʛʠʠè 

ʦʙʫʩʣʦʚʣʝʥʦ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: 

- ʪʝʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚ ʈʦʩʩʠʠ ʜʦʙʳʯʫ ʙʦʣʝʝ 80% ʛʦʨʶʯʝʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ 

17 % ʥʝʬʪʠ; 

- ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʰʝʣʴʬ ʩʪʨʘʥʳ ʚ ɸʨʢʪʠʢʝ, ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 85 ʪʨʣʥ. ʢʫʙ. 

ʤʝʪʨʦʚ ʛʦʨʶʯʝʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʙʦʣʝʝ 17 ʤʣʨʜ. ʪʦʥʥ ʥʝʬʪʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʝʟʝʨʚʦʤ ʨʘʟʚʠʪʠʷ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ; 

- ʨʝʘʣʠʟʘʮʠʷ ʚ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʢʨʫʧʥʝʡʰʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ (ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ) 

ʧʨʦʝʢʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ ʥʘ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʫʶ ʠ ʥʘʫʢʦʝʤʢʫʶ 

ʧʨʦʜʫʢʮʠʶ, ʘ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʝʪ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ; 

- ʟʥʘʯʝʥʠʝ ʉʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʫʪʠ (ʜʘʣʝʝ ï ʉʄʇ) ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ 

ʤʠʨʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʛʨʫʟʦʚ, ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʨʘʟʚʠʪʠʷ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʫʪʠ. 

- ʚ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʙʲʝʢʪʳ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʩʠʣ ʩʜʝʨʞʠʚʘʥʠʷ ʚ 

ʮʝʣʷʭ ʥʝʜʦʧʫʱʝʥʠʷ ʘʛʨʝʩʩʠʠ ʧʨʦʪʠʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʝʸ ʩʦʶʟʥʠʢʦʚ [2]. 

ɺʘʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʠ ʦʪʤʝʪʠʣ ʟʘʤʝʩʪʠʪʝʣʴ 

ʇʨʝʜʩʝʜʘʪʝʣʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ï ʧʦʣʥʦʤʦʯʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ 

ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʖʨʠʡ ʊʨʫʪʥʝʚ: çɸʨʢʪʠʢʘ ï 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʨʝʛʠʦʥ. ʕʪʘ ʪʝʨʨʠʪʦʨʠʷ ʠʤʝʝʪ ʛʣʦʙʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʝʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʫʢʘʟʝ ʧʨʝʟʠʜʝʥʪ ʧʦʩʪʘʚʠʣ ʢʦʥʢʨʝʪʥʳʝ ʮʝʣʠ ʧʦ 

ʨʘʟʚʠʪʠʶ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʩʪʨʘʥʳ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʮʝʣʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 2,5 ʤʣʥ. ʛʨʘʞʜʘʥ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ, 

ʮʝʣʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʦʩʪʦʤ ʵʢʦʥʦʤʠʢʠ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ, ʨʘʟʚʠʪʠʝʤ ʉʝʚʝʨʥʦʛʦ 

ʤʦʨʩʢʦʛʦ ʧʫʪʠ ʢʘʢ ʛʣʦʙʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘè. [5]. 

ʆʩʥʦʚʥʳʤʠ ʦʧʘʩʥʦʩʪʷʤʠ, ʚʳʟʦʚʘʤʠ ʠ ʫʛʨʦʟʘʤʠ, ʬʦʨʤʠʨʫʶʱʠʤʠ ʨʠʩʢʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ çʉʪʨʘʪʝʛʠʷè 

ʨʘʟʚʠʪʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ: 

- ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʬʝʨʝ; 
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- ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʤʧʘʤ ʨʦʩʪʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ [2]. 

ɺʳʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʚ ʩʬʝʨʝ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ɸʨʢʪʠʯʝʩʢʦʡ 

ʟʦʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè. 

ɸʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè (ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ 

ʛʦʨʦʜè) ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʵʪʦ ʩʪʨʝʤʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʘ 

ʦʙʝʩʧʝʯʠʪʴ ʞʠʟʥʴ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚʩʝʩʪʦʨʦʥʥʝʡ ʟʘʱʠʪʦʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʥʝʰʥʠʭ ʫʛʨʦʟ (ʧʨʠʨʦʜʥʳʭ, ʪʝʭʥʦʛʝʥʥʳʭ, ʩʦʮʠʘʣʴʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʢʨʠʤʠʥʘʣʴʥʳʭ ʠ ʜʨ.) [9].  

ʂʦʥʮʝʧʮʠʷ ʝʛʦ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʫʪʚʝʨʞʜʝʥʘ ʨʘʩʧʦʨʷʞʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʠ ʚ ʜʝʢʘʙʨʝ 2014 ʛʦʜʘ, ʘ ʧʨʦʝʢʪ ʥʦʩʠʪ ʦʙʱʝʬʝʜʝʨʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʄʏʉ ʈʦʩʩʠʠ, ʷʚʣʷʷʩʴ ʛʣʘʚʥʳʤ ʢʦʦʨʜʠʥʘʪʦʨʦʤ ʚʥʝʜʨʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ 

ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪ ʧʨʝʚʝʥʪʠʚʥʫʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʨʦʝʢʪʘ. 

ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʧʨʝʜʥʘʟʥʘʯʝʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʬʠʢʩʘʮʠʠ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʘ ʩʢʦʣʴʢʦ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʘʚʘʨʠʡ, ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ. ɸʇʂ 

çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʧʨʠʟʚʘʥ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʫʪʸʤ 

ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʪʦ ʯʠʩʣʝ: ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʫʛʨʦʟ, ʢʦʥʪʨʦʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʠʥʪʝʨʝʩʘʭ ʚʩʝʡ ɽʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ (ʜʘʣʝʝ ï ʈʉʏʉ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɸʨʢʪʠʯʝʩʢʫʶ ʟʦʥʫ ʚʭʦʜʠʪ ʙʦʣʝʝ 40% ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) (1,25 ʤʣʥ. ʢʤ
2
. ʠʟ 3,1 ʤʣʥ. ʢʤ

2
 [7]), ʦʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʉʄʇ ʩʦʩʪʘʚʣʷʝʪ 5,6 ʪʳʩ. ʢʤ, ʠʟ ʥʠʭ 2,5 ʪʳʩ. ʢʤ ʧʨʦʭʦʜʠʪ ʧʦ ʧʨʠʙʨʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʗʢʫʪʠʠ (ʦʢʦʣʦ 45% ʦʪ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ) [8]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʘʢʪʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʥʦʛʦ 

ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, 

ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ, ʦʙʱʝʩʪʚʝʥʥʦʡ ʠ ʠʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʠ ʧʨʠʥʷʪʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ ʟʘʱʠʱʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ 

ɸʨʢʪʠʯʝʩʢʠʭ ʟʦʥ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʦʞʝʥʠʡ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè 

(ʜʘʣʝʝ ï ʂʦʥʮʝʧʮʠʠ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè), ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [3] ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʜʝʡʩʪʚʫʝʪ 

ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ). 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʚʥʝʜʨʝʥʠʶ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) çʇʨʦʬʠʣʘʢʪʠʢʘ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʉʘʭʘ (ʗʢʫʪʠʷ)è. ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩ 2016 ʛʦʜʘ ʠʟ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʗʢʫʪʠʠ ʚʳʜʝʣʷʶʪʩʷ ʬʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʚʥʝʜʨʝʥʠʷ 

ʩʝʛʤʝʥʪʦʚ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. 

ɺ 2023 ʛʦʜʫ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʠʥʥʦʚʘʮʠʡ, ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) (ʜʘʣʝʝ ï 

ʄʠʥʠʥʥʦʚʘʮʠʡ ʈʉ(ʗ)) ʜʦʚʝʜʝʥʳ ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʩʫʤʤʝ 10,2 ʤʣʥ. ʨʫʙ. 

- ʥʘ ʚʳʜʝʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

ʧʨʠʦʙʨʝʪʝʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʣʠʮʝʥʟʠʠ) ʩ ʧʝʨʝʜʘʯʝʡ ʥʝʠʩʢʣʶʯʠʪʝʣʴʥʳʭ 

ʧʨʘʚ ʜʣʷ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʨʝʛʠʦʥʘ ï 6,3 ʤʣʥ. ʨʫʙʣʝʡ; 
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- ʫʩʪʘʥʦʚʣʝʥʳ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʚ ʤʝʩʪʘʭ ʤʘʩʩʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ ʣʶʜʝʡ 

(ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ, ʨʝʯʥʦʡ ʚʦʢʟʘʣ, ʘʵʨʦʧʦʨʪ, ʄʌʎ, ʇʦʯʪʘ ʈʦʩʩʠʠ) ʩ 39 ʢʘʤʝʨʘʤʠ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʩ ʬʫʥʢʮʠʝʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʆ çʛʦʨʦʜ ʗʢʫʪʩʢè ï 

3,35 ʤʣʥ. ʨʫʙʣʝʡ; 

- ʦʨʛʘʥʠʟʦʚʘʥʳ ʢʘʥʘʣʳ ʩʚʷʟʠ ʜʣʷ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ï 0,55 ʤʣʥ. ʨʫʙʣʝʡ. 

ɺ 2023 ʛʦʜʫ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʧʣʘʪʬʦʨʤʳ çʅʝʪʨʠʩè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʚʠʜʝʦʧʦʪʦʢʦʚ ʥʘ ʦʩʥʦʚʝ ʚʠʜʝʦʘʥʘʣʠʪʠʢʠ ʩ ʬʫʥʢʮʠʝʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ 

ʧʨʠʦʙʨʝʪʝʥʦ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʳ 39 ʥʦʚʳʭ 

ʚʠʜʝʦʢʘʤʝʨ: ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʘʵʨʦʧʦʨʪʫ ʛ. ʗʢʫʪʩʢʘ ʠʤ. ʇ. ʆʡʫʥʩʢʦʛʦ, ʚ ʨʝʯʥʦʤ ʧʦʨʪʫ, 

ʚ ʦʪʜʝʣʝʥʠʷʭ ʧʦʯʪʦʚʦʡ ʩʚʷʟʠ ʠ ʚ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʘʭ ʛʦʨʦʜʘ ʗʢʫʪʩʢʘ. ʆʙʨʘʙʦʪʢʘ 

ʚʠʜʝʦʧʦʪʦʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʝʨʚʝʨʘʭ ʎʝʥʪʨʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ). ɺʠʜʝʦʧʦʪʦʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦ-ʨʦʟʳʩʢʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʄɺɼ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ 

(ʗʢʫʪʠʷ). ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʝʦʢʘʤʝʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʤʝʨʦʧʨʠʷʪʠʡ ʟʘ ʧʝʨʠʦʜ 2022-2023 ʛʦʜʳ, ʩʦʩʪʘʚʣʷʝʪ 53 ʝʜʠʥʠʮʳ. 

ɺ 2024 ʬʠʥʘʥʩʦʚʦʤʫ ʛʦʜʫ ʄʠʥʠʥʥʦʚʘʮʠʡ ʈʉ(ʗ) ʚʳʜʝʣʝʥʳ ʙʶʜʞʝʪʥʳʝ 

ʘʩʩʠʛʥʦʚʘʥʠʠ ʠ ʣʠʤʠʪʳ ʙʶʜʞʝʪʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚ ʩʫʤʤʝ 10,2 ʤʣʥ. ʨʫʙʣʝʡ ʧʨʠ ʦʙʱʝʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ 96,65 ʤʣʥ. ʨʫʙʣʝʡ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 1-ʛʦ ʵʪʘʧʘ ʨʘʙʦʪ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ çʛʦʨʦʜ 

ʗʢʫʪʩʢè ʠ çɾʘʪʘʡè. ɹʶʜʞʝʪʥʘʷ ʟʘʷʚʢʘ ʄʠʥʠʥʥʦʚʘʮʠʡ ʈʉ(ʗ) ʥʘ 2024 ʛʦʜ 

ʇʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʝʡ ʧʦ ʙʶʜʞʝʪʥʳʤ ʧʨʦʝʢʪʠʨʦʚʢʘʤ ʙʳʣʘ ʦʪʢʣʦʥʝʥʘ ʚ ʩʚʷʟʠ ʩ 

ʜʝʬʠʮʠʪʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʨʝʩʧʫʙʣʠʢʠ. 

ɺ 2024 ʛʦʜʫ ʧʣʘʥʠʨʫʶʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ: 

- ʟʘʢʫʧʢʫ 2 ʩʝʨʚʝʨʦʚ ʜʣʷ ʚʠʜʝʦʜʝʪʝʢʪʠʨʦʚʘʥʠʷ (2,52 ʤʣʥ. ʨʫʙʣʝʡ) ʠ - 

ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʰʘʙʣʦʥʘ (3,92 ʤʣʥ. ʨʫʙʣʝʡ) ï 6,44 ʤʣʥ. ʨʫʙʣʝʡ; 

- ʧʨʠʦʙʨʝʩʪʠ 254 ʣʠʮʝʥʟʠʠ ʥʘ ʧʦʜʢʣʶʯʝʥʠʝ ʚʠʜʝʦʢʘʤʝʨ ï 1,39 ʤʣʥ. ʨʫʙʣʝʡ; 

- ʧʨʠʦʙʨʝʩʪʠ 89 ʣʠʮʝʥʟʠʡ ʥʘ ʧʦʜʢʣʶʯʝʥʠʝ ʚʠʜʝʦʧʦʪʦʢʦʚ ʢ ʜʝʪʝʢʪʦʨʫ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ (ʠʜʝʥʪʠʬʠʢʘʮʠʷ) ï 0,5 ʤʣʥ. ʨʫʙʣʝʡ; 

- ʘʨʝʥʜʫ ʟʘʱʠʱʝʥʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʥʘ ʩʫʤʤʫ 1,74 ʤʣʥ. ʨʫʙʣʝʡ; 

- ʘʨʝʥʜʫ ʤʝʩʪ ʨʘʟʤʝʱʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ï 0,12 ʤʣʥ. ʨʫʙʣʝʡ 

[6]. 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ, ʜʦʚʝʜʝʥʥʳʭ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ 

ʨʝʩʧʫʙʣʠʢʠ ʣʠʤʠʪʦʚ ʙʶʜʞʝʪʥʳʭ ʘʩʩʠʛʥʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʪʩʷ ʧʣʘʥʦʚʘʷ ʨʘʙʦʪʘ ʧʦ 

ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʛʠʦʥʘ. 

ʆʜʥʘʢʦ ʚ ʩʚʷʟʠ ʩ ʜʝʬʠʮʠʪʦʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʨʝʩʧʫʙʣʠʢʠ ʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʛʠʦʥʝ ʚʥʝʜʨʷʶʪʩʷ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʢʘʤʝʨʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, 

ʧʣʘʪʬʦʨʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʠʜʝʦʧʦʪʦʢʦʚ ʩ ʬʫʥʢʮʠʝʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʣʠʮ). ʄʝʞʜʫ ʪʝʤ, ʧʨʠʥʷʪʠʝ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ 

ʛʦʨʦʜè ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʲʝʤʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ. 

ʀʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʩʨʝʜʩʪʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ 

(ʗʢʫʪʠʷ) ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʫʙʩʠʜʠʡ ʠʟ ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʨʝʩʧʫʙʣʠʢʠ ʚ ʢʘʯʝʩʪʚʝ 

ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ.  

ʇʨʠ ʵʪʦʤ, ʩʦʛʣʘʩʥʦ ʨʘʟʜʝʣʫ IX ʂʦʥʮʝʧʮʠʠ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, ʩʨʝʜʩʪʚ ʙʶʜʞʝʪʘ ʩʫʙʲʝʢʪʦʚ ʬʝʜʝʨʘʮʠʠ ʠ 

ʩʨʝʜʩʪʚ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ [3].  
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ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʤʝʭʘʥʠʟʤʘ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ 

ʦʞʠʜʘʣʦʩʴ ʧʨʠʥʷʪʠʝ ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʩ 

ʝʞʝʛʦʜʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʙʶʜʞʝʪʥʳʭ ʘʩʩʠʛʥʦʚʘʥʠʡ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʛʣʘʚʥʦʤʫ ʢʦʦʨʜʠʥʘʪʦʨʫ ï ʄʏʉ ʈʦʩʩʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʤʦʤʝʥʪʘ ʬʝʜʝʨʘʣʴʥʘʷ ʮʝʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʥʝ ʧʨʠʥʷʪʘ. 

ʊʘʢʞʝ, ʥʝʤʘʣʦʚʘʞʥʳʤ ʧʨʦʙʣʝʤʥʳʤ ʚʦʧʨʦʩʦʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʚʳʜʝʣʝʥʠʝʤ ʩʨʝʜʩʪʚ 

ʠʟ ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚ ʬʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʝʛʦ ʩʦʟʜʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ. 

ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ 

ʫʨʦʚʥʝ ʧʨʠʥʷʪʘ ʪʦʣʴʢʦ ʂʦʥʮʝʧʮʠʷ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè, 

ʦʜʥʘʢʦ ʣʶʙʘʷ ʢʦʥʮʝʧʮʠʷ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ çʣʦʟʫʥʛʦʤè ʦ ʥʘʤʝʨʝʥʠʷʭ ʧʦ 

ʧʨʦʚʝʜʝʥʠʶ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʙʝʟ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʝʸ 

ʨʝʘʣʠʟʘʮʠʠ. 

ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʚ ʜʝʡʩʪʚʫʶʱʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʤʝʭʘʥʠʟʤʦʚ ʧʦʩʪʨʦʝʥʠʷ 

ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʙʶʜʞʝʪʥʳʝ ʟʘʷʚʢʠ ʄʠʥʠʥʥʦʚʘʮʠʡ ʈʉ(ʗ) ʧʦ 

ʧʦʩʪʨʦʝʥʠʶ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʢʣʦʥʷʶʪʩʷ ʬʠʥʘʥʩʦʚʳʤʠ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ ʨʝʛʠʦʥʘ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʪʦʣʴʢʦ ʧʨʠ ʥʦʨʤʘʪʠʚʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʣʥʦʤʦʯʠʡ 

ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʩʫʙʲʝʢʪʦʚ ʬʝʜʝʨʘʮʠʠ ʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʩʬʝʨʝ ʧʦʩʪʨʦʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʢʦʤʧʣʝʢʩʘ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʜʘʥʥʦʤ 

ʚʦʧʨʦʩʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʚʝʩʪʠ ʤʝʭʘʥʠʟʤ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ 

ç112è ʚ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʠʤʝʥʥʦ ʚ 2013 ʛʦʜʫ ʙʳʣ ʚʥʝʩʝʥʦ ʠʟʤʝʥʝʥʠʝ 

ʚ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡè, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚ ʧʦʣʥʦʤʦʯʠʷ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʳʣʠ ʚʤʝʥʝʥʳ 

ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʟʦʚʘ ʵʢʩʪʨʝʥʥʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʩʣʫʞʙ 

ʧʦ ʝʜʠʥʦʤʫ ʥʦʤʝʨʫ ç112è, ʦʙʝʩʧʝʯʝʥʠʶ ʝʸ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ [1]. 

ɼʨʫʛʠʤ ʧʨʦʙʣʝʤʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʜʣʠʪʝʣʴʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʉʦʚʝʪʦʤ ʛʣʘʚʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʨʘʙʦʯʠʭ ʠ ʧʨʦʝʢʪʥʦ-

ʩʤʝʪʥʳʭ ʜʦʢʫʤʝʥʪʘʮʠʡ (ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ) ʧʦ ʚʥʝʜʨʝʥʠʶ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ 

ʛʦʨʦʜè ʚ ʩʫʙʲʝʢʪʘʭ ʬʝʜʝʨʘʮʠʠ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʨʝʩʧʫʙʣʠʢʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ ʩʦʛʣʘʩʦʚʳʚʘʝʪ ʚʳʰʝʫʢʘʟʘʥʥʳʝ 

ʜʦʢʫʤʝʥʪʳ ʩ ʉʦʚʝʪʦʤ ʛʣʘʚʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ɸʇʂ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʜʣʷ ʉʦʚʝʪʘ ʛʣʘʚʥʳʭ 

ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʭʘʨʘʢʪʝʨʥʘ ʥʝ ʧʨʝʢʨʘʱʘʶʱʘʷʩʷ ʩʤʝʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʢʘʞʜʳʡ 

ʨʘʟ ʥʘʯʠʥʘʶʪ ʩʚʦʶ ʨʘʙʦʪʫ ʩ ʠʩʭʦʜʥʦʡ ʧʦʟʠʮʠʠ, ʯʪʦ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʚ ʮʝʣʦʤ. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʚ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ çʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ 

ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè, ʘ ʪʘʢʞʝ 

ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʚ ʜʦʪʘʮʠʦʥʥʳʭ ʩʫʙʲʝʢʪʘʭ 

ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ: 

1. ʄʏʉ ʈʦʩʩʠʠ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʧʨʠʥʷʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʧʦ ʚʥʝʜʨʝʥʠʶ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ (ʨʘʩʧʨʝʜʝʣʝʥʠʝ) ʧʦʣʥʦʤʦʯʠʡ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʠ ʠ ʦʨʛʘʥʦʚ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʩʬʝʨʝ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʩ 

ʫʯʝʪʦʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʜʦʪʘʮʠʦʥʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʠ 

ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ. 

2. ɻʣʘʚʥʦʤʫ ʢʦʦʨʜʠʥʘʪʦʨʫ ʧʨʦʝʢʪʘ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ 

ʛʦʨʦʜè ï ʄʏʉ ʈʦʩʩʠʠ ʩʦʛʣʘʩʥʦ ʧʦʣʦʞʝʥʠʷʤ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʂʦʥʮʝʧʮʠʝʡ ɸʇʂ 

çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ 
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ʧʨʦʛʨʘʤʤʳ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʧʦ ʫʩʧʝʰʥʦʤʫ ʚʥʝʜʨʝʥʠʶ 

ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʫʪʝʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʫʙʩʠʜʠʡ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ ʨʝʛʠʦʥʘʣʴʥʳʤ ʙʶʜʞʝʪʘʤ ʜʦʪʘʮʠʦʥʥʳʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʠ, ʚʭʦʜʷʱʠʭ ʚ 

ɸʨʢʪʠʯʝʩʢʫʶ ʟʦʥʫ ʩʪʨʘʥʳ. 

3. ʉʦʚʝʪʫ ʛʣʘʚʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʜʣʷ ʫʩʢʦʨʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʠ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʳʭ ʜʦʢʫʤʝʥʪʘʮʠʡ (ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʘ) ʧʦ ʚʥʝʜʨʝʥʠʶ ɸʇʂ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè ʚʳʨʘʙʦʪʘʪʴ ʤʝʭʘʥʠʟʤ ʧʦ 

ʠʩʢʣʶʯʝʥʠʶ ʬʘʢʪʦʚ ʚʳʜʘʯʠ ʧʦʚʪʦʨʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʟʘʢʣʶʯʝʥʠʡ ʩ ʥʦʚʳʤʠ 

ʟʘʤʝʯʘʥʠʷʤʠ, ʨʘʥʝʝ ʥʝ ʫʢʘʟʘʥʥʳʤʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʵʢʩʧʝʨʪʥʳʭ ʟʘʢʣʶʯʝʥʠʷʭ. 
ʇʝʨʝʯʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʩʪʦʯʥʠʢʦʚ: 

1. ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. ɿʘʢʦʥʳ. ʆ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ 

ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ: ʌʝʜʝʨ. ʟʘʢʦʥ ʦʪ 21.12.1994 ˉ 68-ʌɿ // ʉʇʉ çCONSULTANT.RUè. 

2. ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. ʇʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆ ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ: ʋʢʘʟ 

ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 26.10.2020 ˉ 645 // ʉʇʉ çCONSULTANT.RUè. 

3. ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʂʦʥʮʝʧʮʠʠ 

ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɹʝʟʦʧʘʩʥʳʡ ʛʦʨʦʜè: ʈʘʩʧʦʨʷʞʝʥʠʝ 
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ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʙʣʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʢʣʘʩʩʦʚ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩʠʩʪʝʤʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʢʣʘʩʩʳ, ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ. 
 

ʇʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ ʠʩʧʦʣʟɹʦʚʘʥʠʝ ʕɺʄ ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʭr ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠ ̫ (ɸʉʋ) ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩ̫ ʣʠh  ɹ

ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʙʦʨʘ, ʥʘʢʦʧʣʝʥʠ ̫ ʠ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʐʠʨʦʢʦʝ ʠʩʧʦʣɹʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥr ʭ ʕɺʄ ʧʦʟʚʦʣʷʝʪ ʠʩʢʘʪʴ, ʧʦʜʛʦʪʘʚʣʠʚʘʪʴ ʠ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʥʝ ʪʦʣɹʢʦ ʜʦʧʫʩʪʠʤr ʝ, ʥʦ ʠ ʥʘʠʣʫʯʰʠʝ ʦʧʪʠʤʘʣɹʥʳʝ ʟʘʢʦʥʳ 

ʫʧʨʘʚʣʝʥʠ̫ [1, ʩ. 28]. 

ʈʘʙʦʪʘ ɸʉʋ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪɹ ʚ ʫʩʣʦʚʠʭ̫, ʟʘʪʨʫʜʥ̫ʶɦ ʠʭ ʦʮʝʥʢʫ 

ʩʦʩʪʦ̫ʥʠ̫ ʦʙ̡ʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʦʮʝʥʢʝ ʩʦʩʪʦ̫ʥʠ̫ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠ̫ 

ʜʣ̫  ʧʨʠʥ̫ ʪʠ̫ ʨʝ ʝhʥʠ ̫ ʯʘʩʪʦ ʠʩʧʦʣʟɹʫʁ ʪʩʷ ʘʣʛʦʨʠʪʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ, 
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ʨʝʘʣʠʟʦʚʘʥʥr ʝ ʚ ʚʠʜʝ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠ ̫ ʨʝʰʝʥʠʡ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʚ ʩʦʩʪʘʚ ɸʉʋ [2, ʩ. 74]. ʅʘ ʧʨʘʢʪʠʢʝ ʨʝhʝʥʠʝ ʟʘʜʘʯ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙ̡ʝʢʪʦʚ ʧʨʦʭʦʜʠʪ ʚ ʫʩʣʦʚʠʭ̫ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʦʛʨʘʥʠʯʝʥʠʡ ʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠʩʭʦʜʥʭr ʜʘʥʥrʭ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʬʫʥʢʮʠʦʥʘʣʥɹrʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʚrʯʠʩʣʠʪʝʣʥɹʳʤ ʩʨʝʜʩʪʚʘʤ. 

ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʩʭʦʜʥr ʭ ʜʘʥʥrʭ 

ʷʚʣ̫ ʝʪʩʷ ʩʣʦʞʥʦʩʪɹ ʦʧʨʝʜʝʣʝʥʠ ̫ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ. ɿʜʝʩ ɹ ʦʩʥʦʚʥrʤ 

ʬʘʢʪʦʨʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʯʘʩʪʦ ʷʚʣ̫ ʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʘʨʘʤʝʪʨʘʭ ʠʟʚʝʩʪʥrʭ ʢʣʘʩʩʦʚ, ʩʦʩʪʘʚʣ̫ ʶʱʠʭ ʢʘʪʘʣʦʛ ʵʪʘʣʦʥʥrʭ ʟʥʘʯʝʥʠʡ 

ʠʟʚʝʩʪʥrʭ ʢʣʘʩʩʦʚ (ʙʘʟʘ ʟʥʘʥʠʡ ʢɻʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤr ). ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʠʥʬʦʨʤʘʮʠ ̫

ʦ ʧʘʨʘʤʝʪʨʘʭ ʠʟʚʝʩʪʥrʭ ʢʣʘʩʩʦʚ ʚ ʢʘʪʘʣʦʛʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝ ʚ ʚʠʜʝ 

ʢʦʥʢʨʝʪʥr ʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʚ ʚʠʜʝ ʜʦʧʫʩʪʠʤʭr ʠʥʪʝʨʚʘʣʦʚ, ʧʨʠ 

ʵʪʦʤ ʬʫʥʢʮʠ̫ ʨʘʩʧʨʝʜʝʣʝʥʠ̫ ʚʝʨʦʪ̫ʥʦʩʪʠ ʚʥʫʪʨʠ ʠʥʪʝʨʚʘʣʘ ʥʝʠʟʚʝʩʪʥʘ. ʇʦʧʘʜʘʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʦʙ̡ʝʢʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʁʱʠʝ ʜʦʧʫʩʪʠʤʳʝ ʠʥʪʝʨʚʘʣʳ 

ʛʦʚʦʨʠʪ ʦ ʩʫɦ ʝʩʪʚʦʚʘʥʠʠ ʥʝʢʦʪʦʨʦʡ ʚʝʨʦʪ̫ʥʦʩʪʠ ʦʪʥʝʩʝʥʠ̫ ʪʝʢʫɦ ʝʛʦ ʦʙʲʝʢʪʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢ ʠʟʚʝʩʪʥʦʤʫ ʢʣʘʩʩʫ ʠʟ ʢʘʪʘʣʦʛʘ. ʇʨʠ ʪʘʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʠʟʚʝʩʪʥrʭ ʢʣʘʩʩʦʚ ʥʝ ʠʩʢʣʁʯʝʥʘ ʩʠʪʫʘʮʠ̫ ʧʝʨʝʩʝʯʝʥʠ̫ ʢʣʘʩʩʦʚ ʚʩʣʝʜʩʪʚʠʝ 

ʧʝʨʝʢʨrʪʠ̫  ʜʦʧʫʩʪʠʤʭr ʠʥʪʝʨʚʘʣʦʚ. ʂʘʪʘʣʦʛ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʥʝʧʦʣʥr ʡ ʧʝʨʝʯʝʥʴ 

ʚʩʝʭ ʩʫɦ ʝʩʪʚʫʁʱʠʭ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪɹ  ʪʘʢʞʝ ʤʦʞʝʪ ʟʘʢʣʯʁʘʪɹʩ ̫ ʚ 

ʦʪʩʫʪʩʪʚʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʣʠʯʝʩʪʚʝ ʦʙ̡ʝʢʪʦʚ, ʧʦʜʣʝʞʘɦʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠ ̫ ʦʙ̡ʝʢʪʦʚ ʦʪʥʦʩʠʪʩ̫ ʢ ʨʘʥʛʫ ʟʘʜʘʯ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ, ʚʦʟʣʘʛʘʝʤ ʭr ʥʘ ɸʉʋ. ʉ ʫʯʝʪʦʤ ʦʧʠʩʘʥʥrʭ ʚʳhʝ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʪ̫ ɹ ʚʝʨʦʪ̫ʥʦʩʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙ̡ ʝʢʪʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʢʣʘʩʩʫ ʠʟ ʢʘʪʘʣʦʛʘ ʠʟʚʝʩʪʥrʭ ʢʣʘʩʩʦʚ ʠʣʠ ʢ ʢʣʘʩʩʫ 

çʥʦʚrʭè (ʥʝʦʧʦʟʥʘʥʥrʭ) ʦʙ̡ʝʢʪʦʚ. ʆʪ ʧʨʘʚʠʣʥɹʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ɻʪʦʤ 

ʪɻʘʧʝ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʚʩ̫  ʜʘʣʥɹʝʡʰʘʷ ʨʘʙʦʪʘ ɸʉʋ. ʇʦʜʦʙʥʘʷ ʟʘʜʘʯʘ ʚʦʟʥʠʢʘʝʪ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ï ʠʩʪʦʯʥʠʢʦʚ ʠʟʣʫʯʝʥʠʡ [3, 

ʩ. 23]. ʂʣʘʩʩʠʬʠʢʘʮʠ̫  ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʦʙ̡ʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣ̫ ʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ 

ʚʘʞʥʝʡh ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠ̫  ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥrʭ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤ ʧʨʠʥʷʪʠ̫ ʨʝʝhʥʠʡ. ɸʢʪʫʘʣɹʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ̫ʚʣ̫ ʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠ̫   ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥr ʭ 

ʢʦʥʬʣʠʢʪʘʭ ʧʨʦʪʠʚʦʙʦʨʩʪʚʫʁʱʠʭ ʩʪʦʨʦʥ, ʛʜʝ ʦʜʥʘ ʩʪʦʨʦʥʘ ʬʦʨʤʠʨʫʝʪ 

ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʥʘ ʚʭʦʜʝ ɸʉʋ, ʘ ʚʪʦʨʘ̫  ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʝʣʝʢʮʠ ʁ ʠ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ (ʢʣʘʩʩʠʬʠʢʘʮʠʁ) ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʩ ʮʝʣʴʁ  ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠ ̫

ʨʝh ʝʥʠʷ ʚ ʚʠʜʝ ʨʝʘʢʮʠʠ ʥʘ ʚr ʷʚʣʝʥʥʫʁ  ʦʢʨʫʞʘʶʫɦʁ  ʦʙʩʪʘʥʦʚʢʫ. 
ɺ ʨʘʙʦʪʝ ʩʠʩʪʝʤr  ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʝ̡ʢʪʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪʩ̫ ʚʜrʝʣʝʥʠʝ ʵʪʘʧʦʚ: 

ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʚʭʦʜʥrʭ ʜʘʥʥrʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʟʥʘʢʦʚ (ʧʘʨʘʤʝʪʨʦʚ) 

ʦʙʲʝʢʪʦʚ; ʦʙʨʘʙʦʪʢʘ ʧʨʠʟʥʘʢʦʚ ʤʝʪʦʜʘʤʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʦʪʥʝʩʝʥʠʝ ʦʙʲʝʢʪʘ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʁʱʝʤʫ ʢʣʘʩʩʫ. ʏʘʩʪʦ ʦʢʘʟr ʚʘʝʪʩ̫ ʧʦʣʝʟʥrʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʠʟʥʘʢʠ 

ʦʙʲʝʢʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʪʦʯʝʢ n-ʤʝʨʥʦʛʦ ʝʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ [4, ʩ. 36]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʨʝʝhʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʦʩʫɦ ʝʩʪʚʣ̫ ʣʦʩʴ ʚ ʧʨʦʮʝʩʩʝ ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪr , ʩʦʯʝʪʘʶɦʝʡʩ ̫ ʩ ʘʢʪʠʚʥr ʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠ ʩ ʘʧʨʦʙʘʮʠʝʡ ʧʦʣʫʯʘʝʤʭr 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʨʘʟʣʠʯʥrʭ ʧʨʦʬʠʣɹʥrʭ ʢʦʥʬʝʨʝʥʮʠ̫ʭ. ʉʨʝʜʠ ʫʯʝʥrʭ, ʨʘʙʦʪr 

ʢʦʪʦʨrʭ ʚ ʥʘʠʙʦʣɹ ʝhʡ ʩʪʝʧʝʥʠ ʦʪʥʦʩʷʪʩ ̫ ʢ ʨʝhʝʥʠ  ʁ ʨʘʩʩʤʘʪʨʠʚʘʝʤr ʭ ʚ ʜʘʥʥʦʡ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʙʣʝʤ, ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ɹʨʵʛʤʘʥʘ ʃ.ʄ., ʐʝʣʝʡʭʦʚʩʢʦʛʦ 

ɻ.ɺ., ʂʨʷʢʦʚʩʢʦʛʦ ɹ.ʉ., ɺʦʣʢʦʚʘ ɺ.ɺ., ʐʧʘʢʘ ɺ.ʌ., ʉʠʥʢʭʦʨʥ ʈ.ɺ ʨʘʙʦʪʘʭ 

ɺʠʣʴʩʦʥʘ ɸ.ɼʞ., ʊʨʫʭʘʝʚʘ ʈ. ʀ., ʂʫʨʝʥʢʦʚʘ ʅ.ʀ., ɼʞʝʥʩʝʥʘ ʈ. ʊʦʨʢʢʦʣʘ ʂ. 

ʧʨʠʚʦʜʪ̫ʩ ̫ʤʝʪʦʜr , ʫʯʠʪʳʚʘʶʱʠʝ ʥɻʪʨʦʧʠ  ʁʧʨʠ ʨʝʝhʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥrʭ ʟʘʜʘʯ. 

ʅʘʠʙʦʣʴhʠʡ ʠʥʪʝʨʝʩ ʜʣ ̫ ʠʩʧʦʣɹʟʦʚʘʥʠʷ ʚ ʨʝh ʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣ̫ ʝʪ ʠʟʚʝʩʪʥʡr ʤʝʪʦʜ ɻ.ɺ. ʐʝʣʝʡʭʦʚʩʢʦʛʦ, ʢʦʪʦʨʳʡ 

ʦʩʚʝɦʝʥ ʚ ʨ̫ʜʝ ʨʘʙʦʪ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʧʨʠʤʝʥʝʥʠ ̫
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ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʕʪʦʪ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʡr ʥʘ ʧʨʠʥʮʠʧʝ 

ʤʘʢʩʠʤʠʟʘʮʠʠ ʥɻʪʨʦʧʠʠ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʚʦʜʠʪɹ  ʢʣʘʩʩʠʬʠʢʘʮʠ  ʁ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʘʙʣʁʜʘʝʤr ʭ ʦʙ̡ ʝʢʪʦʚ ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠ ̫ ʧʘʨʘʤʝʪʨʦʚ ʦʙ̡ʝʢʪʦʚ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʠʟʚʝʩʪʥrʭ ʢʣʘʩʩʦʚ, ʪʘʢ ʠ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠ ̫

ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʚʩʝʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʙʣʁʜʘʝʤr ʭ ʦʙ̡ʝʢʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. ʄʝʪʦʜ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʘʠʤʝʥʝʝ ʩʦʤʥʠʪʝʣʥɹʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦ̫ʪʥʦʩʪʝʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢ ʠʟʚʝʩʪʥr ʤ ʢʣʘʩʩʘʤ ʠʟ ʢʘʪʘʣʦʛʘ. 

ʎʝʣʴ ʨʘʙʦʪr ʩʠʩʪʝʤ  r ʨʘʩʧʦʟʥʘʚʘʥʠ̫  ʦʙʨʘʟʦʚ ʟʘʢʣʯʁʘʝʪʩ ̫ ʚ ʪʦʤ, ʯʪʦʙr  

ʥʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʠʪʴ ʢʣʘʩʩ ʦʙʝ̡ʢʪʦʚ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʘʥʘʣʦʛʠʯʥrʤʠ ʠʟʤʝʨʝʥʥʳʤ ʫ ʨʘʩʧʦʟʥʘʚʘʝʤr ʭ ʦʙ̡ ʝʢʪʦʚ [3, ʩ. 28]. ɺʭʦʜʥrʝ ʜʘʥʥʳʝ, 

ʧʦʜʣʝʞʘɦʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʦʜʘʪʁʩ ̫ ʥʘ ʚʭʦʜ ʩʠʩʪʝʤʳ ʠ ʧʦʜʚʝʨʛʘʶʪʩ̫ 

ʧʨʝʜʦʙʨʘʙʦʪʢʝ ʩ ʮʝʣʴʁ  ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠ ̫ ʚ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʩʣʝʜʫʁʱʝʛʦ ʵʪʘʧʘ 

ʚʠʜ ʠ ʜʣʷ ʚʳʜʝʣʝʥʠ̫ ʠʟ ʥʠʭ ʥʝʦʙʭʦʜʠʤr ʭ ʭʘʨʘʢʪʝʨʥrʭ ʧʘʨʘʤʝʪʨʦʚ 

(ʧʨʠʟʥʘʢʦʚ). ʅʘʧʨʠʤʝʨ, ʜʣ ̫ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʭʘʨʘʢʪʝʨʥrʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ: ʥʝʩʫɦ ʘʷ 

ʯʘʩʪʦʪʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʩɹʘ, ʯʘʩʪʦʪʘ ʧʦʚʪʦʨʝʥʠ ̫ ʠʤʧʫʣʩɹʦʚ ʠ ʪ.ʜ. ɼʘʣʝʝ ʚ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠ̫ (ʨʝh ʘʁ ʠɦʭ ʧʨʘʚʠʣ) 

ʚʧrʦʣʥ̫ʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʭr ʧʨʠʟʥʘʢʦʚ ʠ ʦʪʥʝʩʝʥʠʝ ʦʙʲʝʢʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʁ ʱʝʤʫ ʢʣʘʩʩʫ. 

ɿʘʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʚ ʫʩʣʦʚʠʭ̫ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʠ ʧʝʨʝʩʝʯʝʥʠ ̫ ʢʣʘʩʩʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʁʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪ̫ ʤʠ: 

1) ʥʘ ʚʭʦʜ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʚ ʨʝʘʣɹʥʦʤ ʚʨʝʤʝʥʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪɹʁ 

ʧʦʩʪʫʧʘʝʪ ʤʥʦʞʝʩʪʚʦ N ʚʝʢʪʦʨʦʚ ʧʨʠʟʥʘʢʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʙʣʁʜʘʝʤr ʭ ʦʙ̡ʝʢʪʦʚ 

X; ʢʘʞʜrʡ ʦʙ̡ʝʢʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʝʥʠ̫ ʤʠ ʧʨʠʟʥʘʢʦʚ xi, i=1,é,N (ʚʝʢʪʦʨ 

ʧʨʠʟʥʘʢʦʚ); ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʦʙ̡ ʝʢʪʦʚ  ï ʜʝʩʷʪʢʠ-ʩʦʪʥʠ; 

2) ʵʪʘʣʦʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʟʚʝʩʪʥʳʭ ʢʣʘʩʩʦʚ ʭʘʨʘʢʪʝʨʠʟʫʁʪʩʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪɹ,ʁ ʢʦʪʦʨʘ̫ ʦʙʫʩʣʦʚʣʝʥʘ ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟʚʝʩʪʥʳʭ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ, ʥʝʧʦʣʥrʤ ʧʝʨʝʯʥʝʤ ʚʩʝʭ 

ʚʦʟʤʦʞʥʳʭ ʢʣʘʩʩʦʚ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʦʯʥʦʩʪʁɹ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʦʙ̡ʝʢʪʦʚ; ʧʦʪɻʦʤʫ ʚ ʢʘʪʘʣʦʛʝ ʵʪʘʣʦʥʥrʭ ʟʥʘʯʝʥʠʡ ʠʟʚʝʩʪʥrʭ ʢʣʘʩʩʦʚ ʜʣ ̫

ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ ʣʁʙʦʛʦ ʢʣʘʩʩʘ ʚʚʦʜʠʪʩ̫  ʜʦʧʫʩʪʠʤʡr ʠʥʪʝʨʚʘʣ; 

3) ʧʦʧʘʜʘʥʠʝ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙ̡ʝʢʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʁʱʠʝ 

ʜʦʧʫʩʪʠʤʳʝ ʠʥʪʝʨʚʘʣʳ ʢʣʘʩʩʘ ʠʟ ʢʘʪʘʣʦʛʘ ʛʦʚʦʨʠʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʥʝʩʝʥʠ̫  

ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʦʙ̡ʝʢʪʘ ʢ ʜʘʥʥʦʤʫ ʢʣʘʩʩʫ ʩ ʥʝʢʦʪʦʨʦʡ ʚʝʨʦʪ̫ʥʦʩʪɹ.ʁ ʇʨʠʯʝʤ 

ʵʪʫ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʚʦʟʤʦʞʥʦ ʦʮʝʥʠʪʴ ʠʩʭʦʜ̫ ʠʟ ʤʝʩʪʘ ʧʦʧʘʜʘʥʠ̫ ʧʘʨʘʤʝʪʨʘ ʚ 

ʠʥʪʝʨʚʘʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʘʥʠʮ ʠʣʠ ʮʝʥʪʨʘ ʜʘʥʥʦʛʦ ʜʦʧʫʩʪʠʤʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʪʘʢ ʢʘʢ 

ʠʥʪʝʨʚʘʣ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʦʪʩʫʪʩʪʚʠ ̫ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʥʘʯʝʥʠ̫ʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠʟʚʝʩʪʥrʭ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʣʠʰʴ 

ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ ʫʢʘʟʘʥʥr ʭ ʠʥʪʝʨʚʘʣʘʭ;  

4) ʚ ʩʚʟ̫ʠ ʩ ʪʝʤ, ʯʪʦ ʢʣʘʩʩr ʚ ʢʘʪʘʣʦʛʝ ʵʪʘʣʦʥʥr ʭ ʟʥʘʯʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥr 

ʜʦʧʫʩʪʠʤʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ, ʩʫɦ ʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʝʨʝʩʝʯʝʥʠ̫ , ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʠʩʢʣʯʁʝʥʘ ʩʠʪʫʘʮʠʷ ʦʪʥʝʩʝʥʠ̫ ʦʙ̡ʝʢʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢ ʙʦʣʝʝ, 

ʯʝʤ ʦʜʥʦʤʫ ʢʣʘʩʩʫ; 

5) ʠʩʧʦʣɹʟʫʝʤʘʷ ʤʝʪʦʜʦʣʦʛʠ̫ ʨʝ ʝhʥʠʷ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʦʣʞʥʘ  

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʩɹ̫ ʚʦʟʤʦʞʥʦʩʪɹʁ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʧʦʣʫʯʘʝʤʭr ʦʮʝʥʢʘʭ 

ʚʝʨʦʷʪʥʦʩʪʝʡ  ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙ̡ ʝʢʪʦʚ ʢ ʩʦʦʪʚʝʪʩʪʚʫʁʱʠʤ ʢʣʘʩʩʘʤ; 

6) ʢʘʪʘʣʦʛ ʵʪʘʣʦʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʣʘʩʩʦʚ ʩʦʜʝʨʞʠʪ ʥʝʧʦʣʥrʡ ʧʝʨʝʯʝʥ ɹ ʚʩʝʭ 

ʚʦʟʤʦʞʥʭr ʢʣʘʩʩʦʚ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʥʝʦʙʭʦʜʠʤʦ ʚ ʥʝʧʨʝʨr ʚʥʦʤ ʧʨʦʮʝʩʩʝ 

ʚʳʷʚʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʠʟʚʝʩʪʥr ʭ (ʥʦʚr ʭ) ʦʙ̡ ʝʢʪʦʚ ʩ ʮʝʣʴʁ  

ʜʦʧʦʣʥʝʥʠ ̫ ʫʢʘʟʘʥʥʦʛʦ ʢʘʪʘʣʦʛʘ (ʥʘʧʨʠʤʝʨ, ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪr  

ʩʠʩʪʝʤʳ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʦʧʝʨʘʪʦʨʘ-ʵʢʩʧʝʨʪʘ). 
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ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝh ʝʥʠʷ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʁʱʝʡ 

ʫʢʘʟʘʥʥʤr ʪʨʝʙʦʚʘʥʠ̫ʤ, ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ 

ʦʙ̡ ʝʢʪʦʚ. ʊʘʢʞʝ ʧʦʜʦʙʥʘ̫ ʟʘʜʘʯʘ ʤʦʞʝʪ ʨʝʘhʪʩɹ̫ , ʥʘʧʨʠʤʝʨ, ʧʨʠ ʟʦʥʜʠʨʦʚʘʥʠʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, ʜʠʘʛʥʦʩʪʠʢʝ ʚ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ (ʥʘʧʨʠʤʝʨ, ʥʘ ʬʦʥʝ 

ʵʧʠʜʝʤʠʡ) ʠ ʪ.ʜ. ʆʙʯrʥʦ ʟʘʜʘʯʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʚʦʟʣʘʛʘʶʪʩ ̫ ʥʘ ɸʉʋ ʠ 

ʦʪʥʦʩ̫ ʪʩʷ ʢ ʨʘʥʛʫ ʟʘʜʘʯ ʦʮʝʥʢʠ ʩʦʩʪʦ̫ʥʠ̫ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ. ʆʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠ ̫

ʧʨʝʜʩʪʘʚʣ̫ ʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʁ  ʩʠʩʪʝʤʫ. ʎʠʢʣ ʫʧʨʘʚʣʝʥʠʷ ɸʉʋ ï ʧʦʚʪʦʨʷʶɦʠʡʩʷ 

ʮʠʢʣ, ʩʦʩʪʦʷɦʠʡ ʠʟ ʩʣʝʜʫʁʱʠʭ ʚʠʜʦʚ ʨʘʙʦʪ [4, ʩ.36].  

- ʠʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʪʝʢʫɦ ʝʛʦ (ʠʩʭʦʜʥʦʛʦ) ʩʦʩʪʦ̫ʥʠ̫ ʩʣʦʞʥʦʛʦ ʦʙ̡ ʝʢʪʘ 

ʫʧʨʘʚʣʝʥʠ ̫(ʉʆʋ); 

- ʠʜʝʥʪʠʬʠʢʘʮʠ̫ ʩʦʩʪʦ̫ʥʠ̫ ʉʆʋ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤɻʧʠʨʠʯʝʩʢʦʛʦ ʟʥʘʥʠ;̫ 

- ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠ̫  ʉʆʋ ʧʨʠ ʫʩʣʦʚʠʠ ʦʪʩʫʪʩʪʚʠʷ ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠ̫ (ʠʟʫʯʝʥʠʝ ʪʝʥʜʝʥʮʠʡ) ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʨʘʙʦʪr  ɸʉʋ ʦʧʝʨʘʪʦʨʦʤ; 

- ʚʨrʘʙʦʪʢʘ ʫʧʨʘʚʣʷʁʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠ̫ ; 

- ʦʢʘʟʘʥʠʝ ʫʧʨʘʚʣʷʁʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠ̫ ʥʘ ʉʆʋ. 
ʇʝʨʝʯʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʩʪʦʯʥʠʢʦʚ 

1. ʐʧʘʢ ɺ.ʌ. ʂʣʘʩʩʠʬʠʢʘʮʠ̫  ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʧʨʠʥʮʠʧʘʭ ʘʜʘʧʪʘʮʠʠ ʘʨʭʠʚʘ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʥrʭ ʩʨʝʜʩʪʚ  ʢ ʪʝʢʫɦ ʝʡ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ / ɺ.ʌ. ʐʧʘʢ, ɸ.ɺ. ɻʝʪʤʘʥʯʫʢ // 

ʈʘʜʠʦʪʝʭʥʠʢʘ. ï ʄʦʩʢʚʘ: ɿɸʆ çʀʟʜʘʪʝʣʩɹʪʚʦ çʈʘʜʠʦʪʝʭʥʠʢʘèè, 2016. ï ʉ.21-29. 

2. ʉʘʤʦʡʣʦʚʘ ɽ.ʄ. ʀʥʪʝʛʨʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥrʝ ʩʠʩʪʝʤr  ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠ̫  ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ / ɽ.ʄ. ʉʘʤʦʡʣʦʚʘ, ɸ.ɸ. ʀʛʥʘʪʴʝʚ // ɺʝʩʪʥʠʢ 

ʉʘʨʘʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. - ɺ ʧr. 1. ʊʦʤ 2. - ʉʘʨʘʪʦʚ: ʉɻʊʋ, 2010. 

ï 149 ʩ. 

3. ʂʘʨʘʪʢʝʚʠʯ ʉ.ɻ. ʇʝʨʩʧʝʢʪʠʚr  ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʦʩʥʦʚʝ G2 

PLATFORM ʬʠʨʤʳ GENSYM / ʉ.ɻ. ʂʘʨʘʪʢʝʚʠʯ, ɸ.ʅ. ʃʘʝɦʥʦʚ // CONNECT ʄʠʨ ʩʚʷʟʠ. ï 2007. - ˉ3. 

ï ʉ.18-28. 

4. ɸʜʘʜʫʨʦʚ ʉ.ɽ. ʂʦʤʧʣʝʢʩʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ / ʉ.ɽ. ɸʜʘʜʫʨʦʚ // 

ɾʝʣʝʟʥʦʜʦʨʦʞʥr ʡ ʪʨʘʥʩʧʦʨʪ. ï 2008. - ˉ11. ï ʉ.32-38. 
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ɻʈɸʌʀʏɽʉʂʀʁ ʇʃɸʅʐɽʊ 

ʂɸʂ ʊɽʍʅʆʃʆɻʀʗ ʀʅʊɽʈɸʂʊʀɺʅʆɻʆ 

ʆɹʋʏɽʅʀʗ ʉʊʋɼɽʅʊʆɺ-ɼʀɿɸʁʅɽʈʆɺ 
 

ʇʘʚʣʦʚʘ ɺ.ʃ.
1
, ɹʝʣʦʫʩʦʚʘ ʗ.ʉ.

2
 

1
ʉʇʙɻɹʇʆʋ çɸʋɻʉɻʠʇè; 

2
ʌɻʋʇ çɻʦʩʅʀʀʇʇè, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ 

ʦʙʫʯʘʶʱʠʭʩʷ ʉʇʆ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʛʨʘʬʠʯʝʩʢʠʡ ʜʠʟʘʡʥè. ʇʨʠʚʝʜʝʥʥʳʡ ʚ ʩʪʘʪʴʝ 

ʤʝʪʦʜ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʰʝʪʘ, ʢʘʢ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʛʘʜʞʝʪʘ, ʥʘ ʟʘʥʷʪʠʷʭ ʩʦ 

ʩʪʫʜʝʥʪʘʤʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʯʥʦʩʪʴ, ʦʙʨʘʟʦʚʘʥʠʝ, ʦʙʫʯʝʥʠʝ, ʛʨʘʬʠʯʝʩʢʠʡ ʜʠʟʘʡʥ, ʨʘʟʚʠʪʠʷ 

ʣʠʯʥʦʩʪʠ, ʉʇʆ, ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ, ʛʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥʰʝʪ, ʨʠʩʦʚʘʥʠʝ, 

ʜʠʟʘʡʥ, ʀɿʆ. 
 

ɺʚʝʜʝʥʠʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʩʣʦʞʠʚʰʠʡʩʷ ʦʙʨʘʟ ʠ ʭʘʨʘʢʪʝʨ ʤʳʩʣʠ, 

ʭʫʜʦʞʥʠʢʫ ʠʣʠ ʠʥʦʤʫ ʪʚʦʨʯʝʩʢʦʤʫ ʜʝʷʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʙʫʜʫʱʝʝ ʪʚʦʨʝʥʠʝ ʚ ʚʦʦʙʨʘʞʝʥʠʠ, ʥʦ ʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʘʪʝʨʠʘʣʦʤ, ʚʳʙʦʨ ʢʦʪʦʨʦʛʦ ʚ 

ʥʘʰʝ ʚʨʝʤʷ ʜʦʚʦʣʴʥʦ ʚʝʣʠʢ. ɼʠʟʘʡʥʝʨʳ, ʭʫʜʦʞʥʠʢʠ, ʩʢʫʣʴʧʪʦʨʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʫʞʝ 

ʧʨʦʚʝʨʝʥʥʳʝ ʤʝʪʦʜʳ ʠʟʦʙʨʘʟʠʪʝʣʴʩʪʚʘ, ʧʨʝʥʝʙʨʝʛʘʷ ʠʥʥʦʚʘʮʠʷʤʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʥʝ ʤʦʞʝʪ ʧʝʨʝʜʘʪʴ ʚʝʩʴ ʧʨʦʮʝʩʩ 

ʨʠʩʦʚʘʥʠʷ, ʚ ʧʨʦʛʨʘʤʤʝ ʥʝ ʨʘʟʚʠʚʘʶʪʩʷ ʥʘʚʳʢʠ ʮʚʝʪʦʢʦʣʦʨʠʩʪʠʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʠʩʪʠ, ʨʫʯʢʠ, ʧʝʨʴʷ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʚ ʠʥʩʪʨʫʤʝʥʪʘʨʠʠ ʯʝʣʦʚʝʢʘ, ʟʘʥʠʤʘʶʱʝʛʦʩʷ ʪʚʦʨʯʝʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ɻʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥʰʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʯʝʤ-ʪʦ ʠʥʦʨʦʜʥʳʤ, ʥʝ 
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ʚʦʩʧʨʠʥʠʤʘʶʱʠʤʩʷ, ʢʘʢ ʦʯʝʨʝʜʥʦʡ ʠʥʩʪʨʫʤʝʥʪ, ʪʝʤ ʙʦʣʝʝ, ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʈʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤʳ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʣʶʙʦʡ 

ʛʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥʰʝʪ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʥʫʞʜʳ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʛʘʙʘʨʠʪʘʤʠ, 

ʵʨʛʦʥʦʤʠʢʦʡ, ʚʝʩʦʤ, ʧʝʨʝʯʥʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʦʩʥʘʱʝʥʠʷ. ʉʫʱʝʩʪʚʫʶʪ ʤʘʣʝʥʴʢʠʝ 

ʤʦʜʝʣʠ ʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʰʝʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʘʚʪʦʥʦʤʥʦ ʙʝʟ ʢʦʤʧʴʶʪʝʨʘ, 

ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʢʦʤʧʴʶʪʝʨ ʩ ʤʠʥʠʤʫʤʦʤ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʠ ʠʥʳʭ ʬʫʥʢʮʠʡ, ʯʪʦ ʜʝʣʘʝʪ 

ʵʪʠ ʤʦʜʝʣʠ ʫʜʦʙʥʳʤʠ ʠ ʤʦʙʠʣʴʥʳʤʠ. ʊʘʢʦʡ ʧʣʘʥʰʝʪ ʤʦʞʥʦ ʙʨʘʪʴ ʩ ʩʦʙʦʡ ʚ ʧʦʝʟʜʢʫ, 

ʧʦʭʦʜ ʠ ʧʨʦʩʪʦ ʥʘ ʫʣʠʮʫ. 

ɻʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥʰʝʪ ʩʦʩʪʦʠʪ ʠʟ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʩʝʥʩʦʨʥʳʤ ʩʣʦʝʤ, 

ʧʦʚʝʨʭʥʦʩʪʴ, ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʪʠʣʫʩʘ (ʢʘʨʘʥʜʘʰʘ, ʧʝʨʘ, ʨʫʯʢʠ) ʧʝʨʝʜʘʝʪ ʚ 

ʢʦʤʧʴʶʪʝʨ ʠʤʧʫʣʴʩʳ, ʢʦʪʦʨʳʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʟʥʘʢʠ. ʉʝʥʩʦʨ 

ʧʨʝʦʙʨʘʟʫʝʪ ʘʥʘʣʦʛʦʚʳʝ ʩʠʛʥʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʥʘʞʠʤ ʧʝʨʘ, ʥʘʢʣʦʥ ʧʝʨʘ ʠ ʜʚʠʞʝʥʠʷ ʨʫʢʠ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʰʝʪʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʥʠʤʘʪʦʨʘʤʠ, 

ʘʨʭʠʪʝʢʪʦʨʘʤʠ, ʜʠʟʘʡʥʝʨʘʤʠ, ʠʣʣʶʩʪʨʘʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʚ ʠʥʳʭ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʆʙʫʯʘʶʱʠʝʩʷ ʥʘ ʜʠʟʘʡʥʝʨʦʚ ʠ ʧʨʘʢʪʠʢʫʶʱʠʝ ʜʠʟʘʡʥʝʨʳ ʧʦʯʪʠ ʚʩʝ ʚʨʝʤʷ 

ʧʨʦʚʦʜʷʪ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ, ʠʩʧʦʣʴʟʫʷ ʇʆ, ʫʜʦʙʥʦʝ ʚ ʧʨʦʬʝʩʩʠʠ. ɼʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ 

ʧʦʷʚʣʷʝʪʩʷ ʚʨʝʤʷ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʡ ʤʝʪʦʜ ʨʠʩʦʚʘʥʠʷ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ. ɻʨʘʬʠʯʝʩʢʠʡ 

ʧʣʘʥʰʝʪ ʚʤʝʩʪʝ ʩ ʧʨʦʛʨʘʤʤʦʡ ʧʦʟʚʦʣʷʶʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʝʨʝʯʥʝʤ ʮʠʬʨʦʚʳʭ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʠʩʦʚʘʥʠʷ, ʠʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʦʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʟʘʜʫʤʘʥʥʦʝ.  

ʅʘʭʦʜʷʩʴ ʚ ʫʯʝʙʥʳʭ ʘʫʜʠʪʦʨʠʷʭ, ʥʘʯʠʥʘʶʱʠʝ ʜʠʟʘʡʥʝʨʳ ʚʦʚʩʝ ʥʝ ʠʤʝʶʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ, ʛʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥʰʝʪ ʠ ʨʷʜ ʇʆ 

ʜʝʣʘʝʪ ʨʘʙʦʪʫ ʦʙʫʯʘʶʱʠʭʩʷ ʫʜʦʙʥʦʡ ʠ ʙʳʩʪʨʦʡ. ʅʝ ʦʪʨʳʚʘʷʩʴ ʦʪ ʫʯʝʙ,r ʦʙʫʯʘʶʱʠʝʩʷ 

ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʥʘʙʨʦʩʢʠ, ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʙʦʨ ʮʚʝʪʘ, ʩʜʝʣʘʪʴ ʠʣʣʶʩʪʨʘʮʠʶ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʪʘʢʦʡ ʢʘʢ ʬʦʪʦʘʧʧʘʨʘʪ ʠʣʠ ʩʢʘʥʝʨ (ʉʤ. ʈʠʩ. 1). 

 
ʈʠʩʫʥʦʢ 1 ï ʅʘʙʨʦʩʢʠ ʣʦʛʦʪʠʧʘ ʥʘ ʟʘʥʷʪʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʰʝʪʘ. ʈʘʙʦʪʘ ʩʪʫʜʝʥʪʢʠ ʧʝʨʚʦʛʦ ʢʫʨʩʘ 
 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʰʝʪʘ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ çʜʠʟʘʡʥè ʠ ʠʥʳʭ ʩʤʝʞʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ. 

ʉʧʝʮʠʘʣʴʥʦʝ ʇʆ ʠ ʛʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥʰʝʪ ʧʦʟʚʦʣʷʶʪ ʩʳʤʠʪʠʨʦʚʘʪʴ ʙʦʣʴʰʦʡ ʧʝʨʝʯʝʥʴ 

ʜʝʡʩʪʚʠʡ, ʩʦʚʝʨʰʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʠʣʣʶʩʪʨʘʮʠʡ, ʠʥʳʭ ʦʧʝʨʘʮʠʡ, ʩʦʢʨʘʱʘʝʪ 

ʚʨʝʤʷ ʥʘ ʨʝʘʣʠʟʘʮʠʶ, ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʜʝʣʘʝʪ ʨʘʙʦʪʫ ʤʘʢʩʠʤʘʣʴʥʦ 

ʫʜʦʙʥʦʡ.  

ɻʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥʰʝʪ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʜʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʦʙʫʯʘʶʱʠʤʩʷ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, 

ʥʦ ʠ ʜʣʷ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ, ʘ ʪʘʢʞʝ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʢʘʢ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʪʘʢ ʠ ʀɿʆ, ʥʝ ʠʩʢʣʶʯʘʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʠʟʦʙʨʘʟʠʪʝʣʴʩʪʚʘ ʠ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ.  
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ʇʦʥʷʪʠʝ çʠʥʪʝʨʘʢʪʠʚʥʳʡè (ʩ ʘʥʛ. çʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʡ, ʩʦʛʣʘʩʦʚʘʥʥʳʡ, 

ʜʠʘʣʦʛʦʚʳʡè) ʛʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥʰʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʭʥʦʣʦʛʠʶ ʠ ʠʥʩʪʨʫʤʝʥʪ 

ʦʙʫʯʝʥʠʷ, ʛʜʝ ʦʙʫʯʘʶʱʠʡʩʷ ʚʝʜʝʪ ʜʠʘʣʦʛʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦ ʩʨʝʜʩʪʚʦʤ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʟʥʠʢʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʬʦʨʤ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸʢʪʠʚʠʟʠʨʫʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʧʝʜʘʛʦʛʘʤ, ʚʝʜʫʱʠʤ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʨʝʜʝ ʙʫʜʫʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʪʚʦʨʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʩʧʠʪʘʥʠʝʤ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ, 

ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʯʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʧʳʪʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʜʠʟʘʡʥʦʤ, ʠʩʢʫʩʩʪʚʦʤ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʈʘʙʦʪʘ ʥʘ ʛʨʘʬʠʯʝʩʢʦʤ ʧʣʘʥʰʝʪʝ ʩʪʘʥʦʚʠʪʩʷ ʬʦʨʤʦʡ 

ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ, 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ, ʫʤʝʥʠʡ ʠ ʤʳʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʚʣʠʷʝʪ ʥʘ ʠʥʠʮʠʘʪʠʚʥʦʩʪʴ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ.  

ɺ ʧʨʦʮʝʩʩʝ ʩʦʚʝʨʰʘʝʤʳʭ ʦʧʝʨʘʮʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʜʠʟʘʡʥ-

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʥʘʙʨʦʩʢʠ, ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʤʝʪʦʚ, ʦʙʨʘʟʦʚ, ʢʦʤʧʦʟʠʮʠʡ), 

ʦʙʫʯʘʶʱʠʡʩʷ, ʠʩʧʦʣʴʟʫʷ ʧʝʨʝʯʝʥʴ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʇʆ ʠ ʩʘʤʦʛʦ ʧʣʘʥʰʝʪʘ, ʩʦʟʜʘʝʪ ʪʦ, 

ʯʪʦ ʦʥ ʩʦʟʜʘʣ ʙʳ ʧʨʠ ʧʦʤʦʱʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʢʨʘʪʠʚ ʚʨʝʤʷ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʙʝʟ ʦʪʚʣʝʯʝʥʠʷ ʥʘ ʠʥʳʝ ʜʝʡʩʪʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ʠʤʠʪʘʮʠʷ 

ʪʝʢʩʪʫʨ ʨʘʟʣʠʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʢʦʣʣʘʞʠʨʦʚʘʥʠʝ ʠ ʤʥʦʞʝʩʪʚʦ ʠʥʳʭ ʬʦʨʤ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ. ʆʩʚʘʠʚʘʝʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʨʝʟ ʩʧʦʩʦʙʳ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ: ʥʘʙʣʶʜʝʥʠʝ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʝʜʤʝʪʦʚ ʧʦ ʩʚʦʡʩʪʚʘʤ, 

ʬʦʨʤʘʤ, ʮʚʝʪʫ ʠ ʠʥʳʤ ʢʘʯʝʩʪʚʘʤ. ʆʙʫʯʘʶʱʠʡʩʷ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʨʠ ʨʝʰʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʘ ʩʚʦʠʭ 

ʜʝʡʩʪʚʠʡ (ʉʤ. ʈʠʩ. 2). 

 

ʈʠʩʫʥʦʢ 2 ï ʈʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʧʨʠ ʨʠʩʦʚʘʥʠʠ ʧʝʡʟʘʞʘ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʣʘʥʰʝʪʘ ʥʘ ʦʯʥʦʤ ʟʘʥʷʪʠʠ. ʈʘʙʦʪʘ ʩʪʫʜʝʥʪʢʠ ʧʝʨʚʦʛʦ ʢʫʨʩʘ 
 

ʇʨʠʥʮʠʧ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʟʘʥʷʪʠʷʭ, ʥʘ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʛʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥʰʝʪ (ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʛʘʜʞʝʪ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʥʘʛʣʷʜʥʳʝ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʩʣʦʚʝʩʥʳʝ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ 

ʧʨʦʚʝʨʷʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʤʦʞʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʭ ʜʝʡʩʪʚʠʷ ʪʘʢ ʞʝ, ʢʘʢ 

ʝʩʣʠ ʙʳ ʢʦʨʨʝʢʪʠʨʦʚʘʣ ʠ ʦʙʲʷʩʥʷʣ, ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʷ, ʢʘʢ ʠʟʦʙʨʘʞʘʪʴ ʠʣʠ 

ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʢʠʩʪʴ ʠ ʭʦʣʩʪ, ʪʦ ʝʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ. ʕʪʫ 

ʩʠʩʪʝʤʫ ʜʝʡʩʪʚʠʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʧʨʦʮʝʩʩ ʢʦʦʧʝʨʘʮʠʠ, ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʦʥ ʷʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʚʠʪʠʝ ʦʙʫʯʘʶʱʠʭʩʷ, ʛʜʝ ʘʢʪʠʚʥʦʩʪʴ 

ʧʨʦʷʚʣʷʶʪ ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʟʘʥʷʪʠʷ.  



 46 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʘʜʞʝʪʘ, ʝʩʣʠ ʦʧʠʨʘʪʴʩʷ ʥʘ ʥʘʙʣʶʜʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ, ʤʦʪʠʚʠʨʫʝʪ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚʦʚʣʝʯʴʩʷ ʚ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʜʫʢʪʦʚ 

ʜʠʟʘʡʥʝʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʙʫʞʜʘʝʪ ʣʶʙʦʧʳʪʩʪʚʦ ʢ ʛʘʜʞʝʪʫ, ʢʘʢ ʢ ʦʙʲʝʢʪʫ, 

ʢʦʪʦʨʳʡ ʩʪʘʣ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳʤ ʚ ʤʦʣʦʜʝʞʥʦʡ ʩʨʝʜʝ ʠ ʦʙʣʝʛʯʘʝʪ ʨʝʰʝʥʠʝ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʥʝ ʦʪʚʣʝʢʘʷʩʴ ʥʘ ʧʨʦʯʠʝ ʜʝʡʩʪʚʠʷ, ʜʝʣʘʷ ʧʨʦʮʝʩʩ ʘʢʪʠʚʥʳʤ ʠ 

ʧʨʦʜʫʢʪʠʚʥʳʤ (ʉʤ. ʈʠʩ. 3).  

 

ʈʠʩʫʥʦʢ 3 ï ʅʘʛʣʷʜʥʳʡ ʧʨʠʤʝʨ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ 

ʚ ʧʨʦʮʝʩʩ ʨʠʩʦʚʘʥʠʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʷ çʠʤʠʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʫʨè 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʰʝʪʘ. ʈʘʙʦʪʘ ʩʪʫʜʝʥʪʢʠ ʧʝʨʚʦʛʦ ʢʫʨʩʘ 
 

ʅʘ ʧʨʠʤʝʨʝ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʉʇʙ ɻɹʇʆʋ çɸʢʘʜʝʤʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʦʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʝʯʘʪʠè ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʛʨʘʬʠʯʝʩʢʠʡ 

ʜʠʟʘʡʥʝʨè, ʩʦ ʩʣʦʚ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʰʝʪʘ ʥʘ ʟʘʥʷʪʠʷʭ, ʦʥʠ 

ʦʱʫʱʘʶʪ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʧʦʜʲʝʤ, ʨʘʙʦʪʘ ʩ ʛʘʜʞʝʪʦʤ ʫʩʢʦʨʷʝʪ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʜʝʣʘʝʪ 

ʨʘʙʦʪʫ ʢʦʤʬʦʨʪʥʦʡ ʠ ʠʥʪʝʨʝʩʥʦʡ, ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʡ, ʧʦʭʦʞʝʡ ʥʘ ʨʘʙʦʪʫ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. ʆʪʟʳʚʳ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʰʝʪʘ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚ ʜʝʚʷʪʠ ʛʨʫʧʧʘʭ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʢʫʨʩʘ.  

ʇʝʜʘʛʦʛ, ʥʘ ʟʘʥʷʪʠʷʭ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥʰʝʪ, ʥʝ ʜʦʣʞʝʥ 

ʟʘʙrʚʘʪʴ ʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ, ʢʦʨʨʝʢʪʠʨʫʷ ʦʙʫʯʘʶʱʠʭʩʷ. ɿʘʥʷʪʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʛʘʜʞʝʪʘ ʥʝ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʘʥʷʪʠʡ ʀɿʆ ʠʣʠ 

ʢʥʠʞʥʦʡ ʠʣʣʶʩʪʨʘʮʠʠ, ʛʨʘʬʠʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʞʠʚʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ, 

ʧʨʠʯʝʤ ʢʦʤʤʫʥʠʢʘʮʠʷ ʚʦʟʥʠʢʘʝʪ ʜʘʞʝ ʥʘ ʟʘʥʷʪʠʷʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʬʦʨʤʘʪʘ, ʥʘ ʢʦʪʦʨʦʤ 

ʦʙʫʯʘʶʱʠʡʩʷ ʤʦʞʝʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʚʦʡ ʵʢʨʘʥ ʧʨʝʧʦʜʘʚʘʪʝʣʶ, ʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʲʷʩʥʠʪʴ, ʯʪʦ ʦʙʫʯʘʶʱʠʡʩʷ ʜʦʣʞʝʥ ʠʩʧʨʘʚʠʪʴ, ʯʝʤ ʜʦʧʦʣʥʠʪʴ ʩʚʦʶ 

ʨʘʙʦʪʫ, ʢ ʢʘʢʦʤʫ ʵʪʘʧʫ ʝʤʫ ʥʫʞʥʦ ʧʝʨʝʡʪʠ. 

ɿʘʢʣʁʯʝʥʠʝ. ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ, ʜʦʩʪʫʧ ʢ ʠʥʪʝʨʥʝʪʫ 

ʥʝ ʪʦʣʴʢʦ ʠʟ ʜʦʤʘ, ʥʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʟʘʥʷʪʠʷʭ ʚ ʛʨʫʧʧʘʭ, ʛʜʝ ʠʥʪʝʨʥʝʪ ʥʝʦʙʭʦʜʠʤ 

ʜʣʷ ʨʘʙʦʪʳ, ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʦʙʫʯʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʢʦʤʬʦʨʪʥʳʤ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʪʦʣʴʢʦ ʩ ʥʘʣʠʯʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʘʜʞʝʪʦʚ. ɻʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥʰʝʪ ʠʟ-ʟʘ ʩʚʦʝʡ 

ʤʦʙʠʣʴʥʦʩʪʠ, ʫʜʦʙʩʪʚʘ, ʢʘʢ ʜʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʙʦʣʴʰʠʭ ʛʨʫʧʧʘʭ, ʪʘʢ ʠ 

ʜʣʷ ʧʝʜʘʛʦʛʘ, ʦʢʘʟʳʚʘʝʪʩʷ, ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ, ʥʝʦʙʭʦʜʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʢʦʤʬʦʨʪʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʛʨʫʧʧʘʭ ʉʇʆ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

çʜʠʟʘʡʥè. ʇʨʠʤʝʥʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʰʝʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʧʨʦʯʠʝ ʩʨʝʜʩʪʚʘ 

ʧʝʨʝʥʦʩʘ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʮʠʬʨʦʚʫʶ ʩʨʝʜʫ, ʪʘʢʠʝ ʢʘʢ USB-ʥʘʢʦʧʠʪʝʣʠ, ʩʢʘʥʝʨʳ, 

ʬʦʪʦʘʧʧʘʨʘʪʳ ʩʪʘʥʦʚʷʪʩʷ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤʠ, ʯʪʦ, ʢʦ ʚʩʝʤʫ ʧʨʦʯʝʤʫ, ʤʦʞʝʪ ʩʪʘʪʴ ʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʙʶʜʞʝʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ʗʚʣʷʷʩʴ 

ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʛʘʜʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ, ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ.  
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ʇʝʨʝʯʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʩʪʦʯʥʠʢʦʚ: 

1. ʃʫʧʪʦʥ ʕʣʣʝʥ. ɼʨʘʤʘʪʫʨʛʠʷ ʜʠʟʘʡʥʘ: ʢʘʢ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʝʤʳ ʩʪʦʨʠʪʝʣʣʠʥʛʘ, ʫʜʠʚʣʷʪʴ ʛʨʘʬʠʢʦʡ, 

ʧʨʦʜʫʢʪʘʤʠ, ʫʩʣʫʛʘʤʠ ʠ ʜʘʨʠʪʴ ʚʧʝʯʘʪʣʝʥʠʷ / ʕʣʝʥ  ʃʫʧʪʦʥ; [ʧʝʨʝʚʦʜ ʩ ʘʥʛ. ʗ. ʄʳʰʢʠʥʦʡ.]. ï ʄʦʩʢʚʘ: 

ʕʢʩʤʦ, 2023. ï 160 ʩ.: ʠʣ. ï (ʇʦʜʘʨʦʯʥʳʝ ʠʟʜʘʥʠʷ. çɼʠʟʘʡʥè). 

2. ɻʦʨʜʦʥ ʖʨʠʡ. ʂʥʠʛʘ ʧʨʦ ʤʦʠ ʙʫʢʚʳ / ʖʨʠʡ ɻʦʨʜʦʥ. ï ʄʦʩʢʚʘ: ʄʘʥʥ, ʀʚʘʥʦʚ ʠ ʌʝʙʝʨ, 2022. ï 264 c.: 

ʠʣ. ï (ʇʦʜʘʨʦʯʥʳʝ ʠʟʜʘʥʠʷ ʄʀʌ).  
 

ʋɼʂ 623.318  

ɸʅɸʃʀɿ ɺʆɿʄʆɾʅʆʉʊɽʁ ʇʈɸʂʊʀʏɽʉʂʆʁ 

ʈɽɸʃʀɿɸʎʀʀ ʆʇʊʀʄɸʃʔʅʆɻʆ ɸʃɻʆʈʀʊʄɸ ʆɹʅɸʈʋɾɽʅʀʗ 
 

ʇʦʪʘʧʦʚ ɸ.ʅ. 

ɺɻʃʋ ʠʤʝʥʠ ɻ.ʌ. ʄʦʨʦʟʦʚʘ, ʛ. ɺʦʨʦʥʝʞ 
 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʬʦʥʝ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʧʦʤʝʭʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʜʫʰʥʳʡ ʦʙʲʝʢʪ, ʧʦʤʝʭʘ, ʜʠʘʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥʳ, 

ʦʧʦʨʥʳʡ ʢʘʥʘʣ. 
 

ɺ ʨʘʙʦʪʝ [1, ʩ.29] ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʙʥʘʨʫʞʠʪʝʣʷ 

ʩʣʫʯʘʡʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʬʦʥʝ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʧʦʤʝʭʠ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʘʷ ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʢʦʪʦʨʳʡ ʥʝ  ʫʯʠʪʳʚʘʝʪ ʨʷʜ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ 

ʬʠʟʠʢʠ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʠ ʤʦʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʤʧʝʥʩʘʮʠʷ 

ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʧʦʤʝʭʠ ʚ ʦʧʦʨʥʦʤ ʢʘʥʘʣʝ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʘ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʩʠʛʥʘʣ, 

ʦʪʨʘʞʝʥʥʳʡ ʦʪ ʮʝʣʠ ʠ ʧʦʧʘʚʰʠʡ ʚ ʦʧʦʨʥʳʡ ʢʘʥʘʣ, ʤʥʦʛʦ ʤʝʥʴʰʝ ʚʥʫʪʨʝʥʥʠʭ ʰʫʤʦʚ 

ʧʨʠʝʤʥʦʛʦ ʪʨʘʢʪʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʦʨʨʝʣʠʨʦʚʘʥʥʘʷ ʧʦʤʝʭʘ, ʧʨʦʥʠʢʘʶʱʘʷ ʚ 

ʮʝʣʝʚʦʡ ʢʘʥʘʣ ʦʪ ʧʦʩʪʘʥʦʚʱʠʢʘ ʘʢʪʠʚʥʳʭ ʧʦʤʝʭ (ʇɸʇ), ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ ʩʠʛʥʘʣ, 

ʦʪʨʘʞʝʥʥʳʡ ʦʪ ʚʦʟʜʫʰʥʦʛʦ ʦʙʲʝʢʪʘ  (ɺʆ), ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʥʘ ʚ ʢʘʢʦʤ-

ʣʠʙʦ ʦʜʥʦʤ ʫʩʪʨʦʡʩʪʚʝ.  

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʭʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʬʠʟʠʢʫ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ 

ʧʨʦʮʝʩʩʦʚ: 

- ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʩʠʛʥʘʣʦʚ (ʥʝʧʨʝʨʳʚʥʳʡ, ʠʤʧʫʣʴʩʥʳʡ 

(ʢʚʘʟʠʠʤʧʫʣʴʩʥʳʡ), ʰʫʤʦʚʦʡ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʩʧʝʢʪʨʦʤ, ʩʣʫʯʘʡʥʳʡ ʩ ʥʘʣʠʯʠʝʤ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ  

ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 80 ʜɹ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ, ʦʪʨʘʞʝʥʥʦʛʦ ʦʪ ʮʝʣʠ, ʘʤʧʣʠʪʫʜʘ 

ʢʦʪʦʨʦʛʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʙʳʪʴ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʤʝʥʴʰʝ ʚʥʫʪʨʝʥʥʠʭ 

ʰʫʤʦʚ ʧʨʠʝʤʥʠʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ:  

1. ʈʘʟʜʝʣʝʥʠʝ (ʜʝʢʦʨʨʝʣʷʮʠʷ ʢʘʥʘʣʦʚ) ʤʦʱʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ 

ʇɸʇ ʠ ʩʣʘʙʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʮʝʣʠ. 

2. ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʠʝʤʘ ʧʦʣʝʟʥʳʭ ʩʠʛʥʘʣʦʚ, ʪ.ʝ. ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʠʩʢʘʞʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʠʛʥʘʣʘ, ʦʪʨʘʞʝʥʥʦʛʦ ʦʪ ʮʝʣʠ, ʠ ʦʧʦʨʥʦʛʦ ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʠʟʣʫʯʝʥʠʷ ʇɸʇ. 

3. ɺʳʯʠʩʣʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ, ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʧʨʠʥʷʪʠʝ  ʨʝʰʝʥʠʷ ʦ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ 

ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ.  

ɸʥʪʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ ʙʘʟʝ ʫʧʨʘʚʣʷʝʤʦʡ 

ʬʘʟʠʨʦʚʘʥʥʦʡ ʘʥʪʝʥʥʦʡ ʨʝʰʝʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʦʚʤʝʱʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ 

ʨʘʟʣʠʯʥʳʭ ʢʘʥʘʣʦʚ ʧʨʠʝʤʘ ʠ ʧʦʟʚʦʣʷʶʱʝʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʦʙʟʦʨ 

ʧʨʦʩʪʨʘʥʩʪʚʘ.  
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ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʫʪʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʬʘʟʠʨʦʚʘʥʥʦʡ ʘʥʪʝʥʥʦʡ 

ʨʝʰʝʪʢʠ (ʌɸʈ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʇʝʨʚʳʡ ʧʫʪʴ [2, ʩ. 24] ʩʚʷʟʘʥ ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʥʘ ʙʘʟʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʌɸʈ ʩ 

ʚʨʝʤʝʥʥʳʤ ʠʣʠ ʬʘʟʦʚʨʝʤʝʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʩʠʛʥʘʣʘ ʩ 

ʥʝʠʟʚʝʩʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʌɸʈ ʩ 

ʫʧʨʘʚʣʷʝʤʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʣʠʥʠʷʤʠ ʟʘʜʝʨʞʢʠ (ʉʤ. ʈʠʩ. 1). 

 

ʈʠʩʫʥʦʢ 1 ï ʌɸʈ ʩ ʫʧʨʘʚʣʷʝʤʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʣʠʥʠʷʤʠ ʟʘʜʝʨʞʢʠ 
 

ɼʘʥʥʳʝ ʌɸʈ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʠʙʦʣʴʰʫʶ ʰʠʨʦʢʦʧʦʣʦʩʥʦʩʪʴ [3, ʩ. 77]. 

ʈʝʘʣʠʟʘʮʠʷ ʦʙʟʦʨʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʥʪʝʥʥʳʭ ʨʝʰʝʪʦʢ ʤʦʞʝʪ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʫʯʘʩʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʠ ʧʘʨʘʣʣʝʣʴʥʳʤ 

ʧʨʦʩʤʦʪʨʦʤ. ʆʙʟʦʨ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ ʧʦ ʞʝʩʪʢʦʡ, ʪʘʢ ʠ ʧʦ ʛʠʙʢʦʡ ʧʨʦʛʨʘʤʤʝ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʤʦʞʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴʩʷ ʦʧʝʨʘʪʠʚʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʣʫʯʝʡ ʜʣʷ ʫʪʦʯʥʝʥʠʷ 

ʪʨʘʝʢʪʦʨʠʡ ʫʞʝ ʦʙʥʘʨʫʞʝʥʥʳʭ ʮʝʣʝʡ.  

ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʦʤʧʝʥʩʘʮʠʠ ʤʦʱʥʦʡ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʧʦʤʝʭʠ ʚ 

ʮʝʣʝʚʦʤ ʢʘʥʘʣʝ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʥʘ 60-80 ʜɹ ʧʦʣʝʟʥʳʡ ʩʠʛʥʘʣ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʚʠʯʥʫʶ ʜʝʢʦʨʨʝʣʷʮʠʶ (ʚʳʯʠʪʘʥʠʝ) ʢʘʥʘʣʦʚ ʥʘ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʧʦʩʣʝ 

ʜʠʘʛʨʘʤʤʦʦʙʨʘʟʫʶʱʝʡ ʩʭʝʤʳ (ɼʆʉ) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʝʢʦʨʨʝʣʷʮʠʝʡ ʚ ʩʠʩʪʝʤʝ 

ʘʚʪʦʢʦʤʧʝʥʩʘʮʠʠ.  

ʅʦ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʫʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʩʣʝʜʫʶʪʩʷ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʘʢʪʠʚʥʦʡ ʨʘʜʠʦʣʦʢʘʮʠʠ. 

ɺʪʦʨʦʡ ʧʫʪʴ ʨʝʘʣʠʟʘʮʠʠ ʘʥʪʝʥʥʳʭ ʨʝʰʝʪʦʢ ʚʦʟʤʦʞʝʥ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʛʦ 

ʩʠʥʪʝʟʘ ʘʧʝʨʪʫʨʳ ʘʥʪʝʥʥʳ. ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʮʠʬʨʦʚʳʭ ʘʥʪʝʥʥʳʭ 

ʨʝʰʝʪʦʢ (ʎɸʈ) ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʷʪ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʈʃʉ. ʎɸʈ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ  

ʫʩʪʨʦʡʩʪʚʘ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʨʷʜʥʦʩʪʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ (ɸʎʇ) ʠ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʚ ʘʥʪʝʥʥʦʡ ʨʝʰʝʪʢʝ 
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,                                        (1) 

ʛʜʝ L ï ʨʘʟʨʷʜʥʦʩʪʴ ɸʎʇ, n ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʘʥʪʝʥʥʦʡ ʨʝʰʝʪʢʝ. 

ɽʩʣʠ ʦʮʠʬʨʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʝ, ʚ ʩʨʝʜʥʝʤ ʥʘ 1 

ʨʘʟʨʷʜ ʧʨʠʭʦʜʠʪʩʷ 3 ʜɹ. ʇʨʠ ʨʘʟʨʷʜʥʦʩʪʠ ʚ 16-32 ʙʠʪʘ ʩʢʦʨʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ɸʎʇ 

ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʮʠʬʨʦʚʢʫ ʩʠʛʥʘʣʘ ʥʘ ʯʘʩʪʦʪʝ 100 ʄɻʮ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʜʦ 2025 

ʛʦʜʘ ʦʞʠʜʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ɸʎʇ ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʮʠʬʨʦʚʢʫ ʩʠʛʥʘʣʘ ʥʘ 

ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʦʪ 1 ʜʦ 5 ɻɻʮ ʠ ʨʘʟʨʷʜʥʦʩʪʴʶ ʜʦ 64 ʙʠʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪ 

ʢʘʯʝʩʪʚʦ ʜʠʘʛʨʘʤʤʦ-ʦʙʨʘʟʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʳʡ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʠʪʳʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʛʠʙʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʟʦʨʘ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ɼʅɸ ʠ 

ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʝ ʤʝʥʝʝ 80 ʜɹ, ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʧʘʩʩʠʚʥʦʡ ʣʦʢʘʮʠʠ (ʂɹ ʉʇʃ) ʚʦʟʤʦʞʥʘ ʥʘ 

ʦʩʥʦʚʝ ʎɸʈ, ʢʦʪʦʨʘʷ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʙʥʘʨʫʞʠʪʝʣʷ  ʥʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ, 

ʧʦʩʣʝ ʜʠʘʛʨʘʤʤʦ-ʦʙʨʘʟʫʶʱʝʡ ʩʭʝʤʳ ʠ ʦʮʠʬʨʦʚʢʠ ʩʠʛʥʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ 

ʜʝʢʦʨʨʝʣʷʮʠʶ ʢʘʥʘʣʦʚ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ 

ʘʜʘʧʪʠʚʥʳʭ ʘʥʪʝʥʥʳʭ ʨʝʰʝʪʦʢ ʣʠʙʦ ʘʚʪʦʢʦʤʧʝʥʩʘʪʦʨʦʚ (ɸʂ). ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ɸʂ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʩʠʛʥʘʣʘ, ʪʘʢ ʢʘʢ ʦʥ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʴʰʠʪʴ ʦʩʪʘʪʢʠ 

ʦʪ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʧʦʤʝʭʠ, ʥʦ ʠ ʠʩʢʘʟʠʪʴ ʠʩʭʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʠʛʥʘʣʘ. ʈʘʙʦʪʘ ɸʂ 

ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʵʪʘʧʘ: ʚʦ-ʧʝʨʚʳʭ, ʥʘʩʪʨʦʡʢʘ ʢʦʤʧʣʝʢʩʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʝʨʝʜʘʯʠ, ʚʦ-

ʚʪʦʨʳʭ ʩʘʤʘ ʢʦʤʧʝʥʩʘʮʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʩʭʦʜʥʦʡ ʬʘʟʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʚʭʦʜʥʳʭ 

ʩʠʛʥʘʣʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ ʥʘʩʪʨʦʡʢʘ ɸʂ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʚʳʯʠʩʣʝʥʠʝʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ, ʪʦ  ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʩʢʘʞʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʢʦʨʨʝʣʷʪʦʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʙʫʜʝʪ ʠʣʠ ʥʝʪ ʜʦʩʪʠʛʥʫʪʦ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʧʦʤʝʭʠ, ʦʜʥʦʟʥʘʯʥʦ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ 

ʚʥʫʪʨʝʥʥʠʭ ʰʫʤʦʚ ʮʝʣʝʚʦʛʦ ʢʘʥʘʣʘ, ʪ.ʢ. ʥʘ ʥʝʛʦ ʙʫʜʫʪ ʥʘʢʣʘʜʳʚʘʪʴʩʷ ʚʥʫʪʨʝʥʥʠʝ 

ʰʫʤʳ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʝʘʣʴʥʳʡ ʩʠʛʥʘʣ ʥʦʩʠʪ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʩ 

ʥʝʠʟʚʝʩʪʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠ ʩʢʚʘʞʥʦʩʪʴʶ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʧʪʠʤʘʣʴʥʳʡ ʜʝʢʦʨʨʝʣʷʪʦʨ ʢʘʥʘʣʦʚ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʧʨʷʤʳʝ ʩʚʷʟʠ ʠ ʧʦʟʚʦʣʷʝʪ 

ʚʳʯʠʩʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ.  

ʇʦʩʪʨʦʝʥʠʝ ɸʂ ʥʝʦʙʭʦʜʠʤʦ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ, ʪʘʢ ʢʘʢ ʥʘʣʠʯʠʝ ʧʨʷʤʳʭ ʩʚʷʟʝʡ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʳʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʤʧʝʥʩʘʮʠʠ ʜʣʷ 

ʦʜʥʦʢʘʥʘʣʴʥʦʛʦ ɸʂ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ [3, ʩ. 87] 

ʂʇ = 1/(1 - 2),                                     (2) 
ʛʜʝ ɟ ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʧʦʤʝʭʦʚʳʭ ʩʠʛʥʘʣʦʚ ʚ ʧʨʠʝʤʥʳʭ ʢʘʥʘʣʘʭ. 
ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʂʇ ʦʪ ʫʨʦʚʥʷ ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ ɼʅɸ ʧʨʠ 

ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ɸʇ 100, 500 ʠ 1000 ɺʪ/ʄɻʮ. 
ʅʘ ʦʩʠ ʘʙʩʮʠʩʩ ʧʦʢʘʟʘʥ ʫʨʦʚʝʥʴ ʦʩʣʘʙʣʝʥʠʷ ʩʠʛʥʘʣʘ ʦʪ ʇɸʇ ʙʦʢʦʚʳʤʠ 

ʣʝʧʝʩʪʢʘʤʠ ɼʅɸ ʮʝʣʝʚʦʛʦ ʢʘʥʘʣʘ, ʚ ʜɹ. ʅʘ ʦʩʠ ʦʨʜʠʥʘʪ ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 
ʧʦʜʘʚʣʝʥʠʷ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʧʦʤʝʭʠ ʚ ʮʝʣʝʚʦʤ ʢʘʥʘʣʝ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ɸʇ 100 ɺʪ/ʄɻʮ, ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʥʘ 
ʨʘʩʢʨʳʚʝ ʘʥʪʝʥʥʦʡ ʨʝʰʝʪʢʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 4Ĭ10

-7
 ɺʪ. ɽʩʣʠ ʧʨʠʥʷʪʴ ʫʨʦʚʝʥʴ 

ʧʨʠʝʤʘ ʙʦʢʦʚʳʤʠ ʣʝʧʝʩʪʢʘʤʠ ɼʅɸ ʮʝʣʝʚʦʛʦ ʢʘʥʘʣʘ -20 ʜɹ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʫʩʪʨʦʡʩʪʚʦʤ ʜʝʢʦʨʨʝʣʷʮʠʠ ʦʢʦʣʦ -50ʜɹ, ʪʦ ʫʨʦʚʝʥʴ 
ʩʠʛʥʘʣʘ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʧʦʤʝʭʠ ʥʘ ʚʭʦʜʝ ʢʦʨʨʝʣʷʪʦʨʘ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 4Ĭ10

-14
 ɺʪ, ʯʪʦ 

ʙʣʠʟʢʦ ʢ ʫʨʦʚʥʶ ʚʥʫʪʨʝʥʥʠʭ ʰʫʤʦʚ ʧʨʠʝʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.  

 

ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʂʇ ʦʪ ʫʨʦʚʥʷ ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ ɼʅɸ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʝ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚʦʟʜʫʰʥʦʡ ʨʘʟʚʝʜʢʠ 

ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ. ʕʪʦ ʧʨʝʜʲʷʚʣʷʝʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʥʠʤ ʠ ʚʳʟʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʨʝʩʫʨʩʦʚ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʭ ʩʠʩʪʝʤ 
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ʙʦʨʴʙʳ ʩ ʘʢʪʠʚʥʳʤʠ ʧʦʤʝʭʘʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝ ʚʩʝʛʜʘ ʦʧʨʘʚʜʘʥʥʳʤ ʧʨʠ ʥʠʟʢʦʡ 

ʞʠʚʫʯʝʩʪʠ ʠ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʜʘʥʥʳʭ ʈʃʉ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʠʤʘʝʤʳʝ ʤʝʨʳ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʚ ʘʢʪʠʚʥʳʭ ʈʃʉ ʙʦʣʴʰʦʡ ʜʘʣʴʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ ʩʨʝʜʩʪʚ ʚʦʟʜʫʰʥʦʛʦ ʥʘʧʘʜʝʥʠʷ (ʉɺʅ), ʚ ʩʠʣʫ ʦʙʲʝʢʪʠʚʥʳʭ ʟʘʢʦʥʦʚ ʬʠʟʠʢʠ, 

ʚʩʝʛʜʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʝʝ ʩʪʘʚʠʪʴ ʧʦʤʝʭʠ, ʯʝʤ ʩʦʟʜʘʚʘʪʴ 

ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʦʪ ʥʠʭ 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʧʘʩʩʠʚʥʦʡ ʣʦʢʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʦʙʥʘʨʫʞʝʥʠʝ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʠʭ ʩʦʙʩʪʚʝʥʥʦʤʫ ʠʟʣʫʯʝʥʠʶ ʥʘ ʜʘʣʴʥʦʩʪʷʭ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʤʦʱʥʦʩʪʴ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ ʤʦʞʝʪ ʷʚʥʦ ʥʝ ʚʳʜʝʣʷʪʴʩʷ ʥʘʜ ʫʨʦʚʥʝʤ 

ʚʥʫʪʨʝʥʥʠʭ ʰʫʤʦʚ ʧʨʠʝʤʥʦʛʦ ʪʨʘʢʪʘ [1, ʩ. 28]. ʇʨʠ ʵʪʦʤ ʨʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʦʚ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʩʢʨʳʪʥʦʩʪʴ ʠ 

ʞʠʚʫʯʝʩʪʴ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʅʦ ʦʪʩʫʪʩʪʚʠʝ ʚ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʮʝʣʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʧʦʣʝʪ ʚ ʨʝʞʠʤʝ ʨʘʜʠʦʤʦʣʯʘʥʠʷ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʠʭ ʠʥʬʦʨʤʘʮʠʶ.  

ʇʦʩʣʝ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʧʦʤʝʭʠ ʜʦ ʫʨʦʚʥʷ ʩʨʘʚʥʠʤʦʛʦ ʩ 

ʚʥʫʪʨʝʥʥʠʤʠ ʰʫʤʘʤʠ, ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʠʛʥʘʣʦʚ ʚ 

ʮʝʣʝʚʦʤ ʠ ʦʧʦʨʥʦʤ ʢʘʥʘʣʝ. ʂʦʨʨʝʣʷʪʦʨ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʫʩʪʨʦʡʩʪʚʘ 

ʦʙʨʘʙʦʪʢʠ. ɿʘʜʘʯʝʡ ʫʩʪʨʦʡʩʪʚʘ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʜʣʷ ʢʘʞʜʦʡ ʧʨʦʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ ʦʮʝʥʦʯʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ȹ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʭʦʜʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ z1ʠz0.  

ʏʘʩʪʴ ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ, ʧʦʧʘʜʘʶʱʘʷ ʥʘʧʨʷʤʫʶ  ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʠʟʣʫʯʝʥʠʷ ʇɸʇ ʚ ʮʝʣʝʚʦʡ ʢʘʥʘʣ,  ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʭʦʜʥʫʶ 

ʨʝʘʣʠʟʘʮʠʶ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʘʢʩʠʤʫʤ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʧʦʤʝʭʠ ʚ ʮʝʣʝʚʦʤ ʢʘʥʘʣʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʨʨʝʣʷʪʦʨʝ ʩ ʥʫʣʝʚʳʤ ʩʜʚʠʛʦʤ ʦʮʝʥʦʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ȹ = 0. ʅʘʣʦʞʝʥʠʝ 

ʜʚʫʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʩ ʥʫʣʝʚʳʤ ʠ ʥʝ ʥʫʣʝʚʳʤ ʩʜʚʠʛʦʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʣʦʞʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʩʠʛʥʘʣ ʥʦʩʠʪ 

ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʚʣʠʷʥʠʝ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ 

ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʦʙʥʘʨʫʞʝʥʠʷ.  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʧʦʤʝʭʠ ʚ ʮʝʣʝʚʦʤ ʢʘʥʘʣʝ ʧʦʩʣʝ ʚʳʯʠʩʣʝʥʠʷ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʠ ʧʝʨʝʜ ʧʦʨʦʛʦʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

ʉʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʦʩʪʘʪʢʦʚ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʧʦʤʝʭʠ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ 

ʠʟʚʝʩʪʥʦʛʦ ʤʝʪʦʜʘ ʜʦʧʣʝʨʦʚʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʩʠʛʥʘʣʘ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ. ʇʝʨʝʜ ʚʳʯʠʪʘʥʠʝʤ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʚ ʦʙʦʠʭ ʢʘʥʘʣʘʭ, ʪ.ʢ. ʟʥʘʯʝʥʠʷ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ 

ʦʧʦʨʥʦʛʦ ʩʠʛʥʘʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʛʦ 

ʩʠʛʥʘʣʘ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ 

ʩʨʝʜʩʪʚ ʪʨʝʥʘʞʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʧʝʨʘʪʦʨʦʚ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʩʢʘʣʷʨʥʦʛʦ ʠ ʚʝʢʪʦʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʜʝʡʩʪʚʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʝ ʩʨʝʜʩʪʚʦ, ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ ʜʝʡʩʪʚʠʷ, ʩʨʝʜʘ,  

ʩʪʨʫʢʪʫʨʘ. 
 

ʈʘʜʠʦʵʣʝʢʪʨʦʥʥʦʝ ʩʨʝʜʩʪʚʦ (ʈʕʉ) ï ʵʪʦ ʦʙʲʝʢʪ S, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʝʢʦʪʦʨʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʈʏ-ʜʝʡʩʪʚʠʡ S={ iS }, S
Ni ,1

 ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʡʩʪʚʠʡ 

Q ={ jQ
}, Q

Nj ,1
 ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʩʨʝʜʳ Q ʚ ʮʝʣʷʭ ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʝʤʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ PS . ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ ï ʬʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ, ʠʤʝʶʱʘʷ ʨʘʟʤʝʨʥʦʩʪʴ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʵʥʝʨʛʠʠ ʥʘ ʚʨʝʤʷ [1,ʩ.26]. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʧʦʥʷʪʠʷ ʦ ʜʝʡʩʪʚʠʷʭ ʈʕʉ S ʧʦ ʠʟʫʯʝʥʠʶ eS  ʠ ʧʨʠʝʤʘ rS  ʨʘʜʠʦʚʦʣʥ [2,ʩ.71]: 

- ʜʝʡʩʪʚʠʝ eS  ï ʧʨʦʠʟʚʝʜʝʥʠʝ ʵʥʝʨʛʠʠ eSW
 ʠʟʣʫʯʘʶʱʝʡ ʨʘʜʠʦʚʦʣʥʳ yS  ʥʘ 

ʜʣʠʪʝʣʴʥʦʩʪʴ eS  ʝʝ ʠʟʣʫʯʝʥʠʷ; 

- ʜʝʡʩʪʚʠʝ rS  ï ʧʨʦʠʟʚʝʜʝʥʠʝ ʵʥʝʨʛʠʠ rSW
 ʧʨʠʥʠʤʘʝʤʦʡ ʨʘʜʠʦʚʦʣʥʳ xS ʥʘ 

ʜʣʠʪʝʣʴʥʦʩʪʴ rS  ʝʝ ʧʨʠʝʤʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ: 

- ʵʥʝʨʛʠʷ eSW
 ʠʟʣʫʯʘʶʱʝʡ ʈʕʉ S ʨʘʜʠʦʚʦʣʥʳ yS ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʜʝʡʩʪʚʠʶ eS  ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʜʣʠʪʝʣʴʥʦʩʪʠ eS ; 

- ʵʥʝʨʛʠʷ rSW
 ʧʨʠʥʠʤʘʝʤʦʡ ʈʕʉ S ʨʘʜʠʦʚʦʣʥʳ xS ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʜʝʡʩʪʚʠʶ rS  ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʜʣʠʪʝʣʴʥʦʩʪʠ rS . 

ɺ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ ʠʤʝʝʤ: 

                                                S

S
SW ~

,                                                       (1) 

ʛʜʝ SW =( eSW , rSW ) ( eSW
, rSW

) rSW eSW
; S=( eS , rS ) ( rS , eS ) rS eS . 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʵʥʝʨʛʠʠ SW
 ʈʕʉ S ʤʦʛʫʪ ʙʳʪʴ [3,ʩ. 116]: 

ʠʟʣʫʯʘʶʱʠʤʠ ï ʜʝʡʩʪʚʠʷ S  ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʶʪ 
0

eSW
, a 

0
rSW

; 

ʧʦʛʣʦʱʘʶʱʠʤʠ ï ʜʝʡʩʪʚʠʷ S  ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʶʪ 
0

eSW
, ʘ 

0
rSW

; 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ï ʜʝʡʩʪʚʠʷ S  ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʶʪ 
0

eSW
 ʠ 

0
rSW

. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ S  ʜʝʡʩʪʚʠʷ S  ʢ ʜʣʠʪʝʣʴʥʦʩʪʠ 

 ʨʘʜʠʦʚʦʣʥʳ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ: ʥʝʧʨʝʨʳʚʥʳʤʠ (S ); ʠʤʧʫʣʴʩʥʳʤʠ (S ). 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʜʣʠʪʝʣʴʥʦʩʪʷʤʠ S  ʠ Q  

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʝʡʩʪʚʠʡ S  ʠ Q  ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ: ʩʠʥʭʨʦʥʥʳʤʠ (S Q ); 

ʘʩʠʥʭʨʦʥʥʳʤʠ (S Q ). 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʦʚʪʦʨʝʥʠʷ ST
 ʜʝʡʩʪʚʠʷ S  ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ: 

ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ (ST
=const); ʘʧʝʨʠʦʜʠʯʝʩʢʠʤʠ (ST

const). 




