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ˠ̘̝̑̆̅̉̓̆̌ ̉ ̝̉̈̅́̓̆̌ȡ ˡ̝̆̅̆̑́̌̎̏̆ ̄̏̒̔̅́̑̒̓̃̆̎̎̏̆ ̟̂̅̇̆̓̎̏̆ ̝̏̂̑́̈̏̃́̓̆̌̎̏̆ 
̘̔̑̆̇̅̆̎̉̆ ̜̙̃̒̆̄̏ ̠̏̂̑́̈̏̃́̎̉ Ⱥ˒̗̌̆̋̉̊ ̜̄̏̒̔̅́̑̒̓̃̆̎̎̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍Ȣ ˕ȢˍȢ ˎ̔̎̉̎́Ȼ 
ɉσωωχχπȟ ˘̗̠̉̐̆̋́ ̝̏̂̌́̒̓ȟ ̄Ȣ ˒̗̌̆ȟ ̔̌Ȣ ˗̏̍̍̔̎́̑̏̃ȟ ςψȟ ρɊ 

˓̔̑̎́̌ ̈́̑̆̄̉̒̓̑̉̑̏̃́̎ ˡ̝̆̅̆̑́̌̎̏̊ ̒̌̔̇̂̏̊ ̐̏ ̎́̅̈̏̑̔ ̃ ̒̆̑̆̕ ̠̒̃̈̉ȟ 
̗̜̖̉̎̏̑̍́̉̏̎̎̕ ̖̓̆̎̏̌̏̄̉̊ ̉ ̜̖̍́̒̒̏̃ ̗̋̏̍̍̔̎̉̋́̉̊ ɉ˝̗̜̆̄̉̒̓̑́̉̏̎̎̊ ̎̏̍̆̑ ̒̑̆̅̒̓̃́ 
̍́̒̒̏̃̏̊ ̗̉̎̏̑̍́̉̉̕ ˜˕ Ο ˡ˞χχ-φωτρψ ̏̓ ρτ ̠́̐̑̆̌ ςπρχ ̄ȢɊȢ 

˓̔̑̎́̌ ̖̃̏̅̉̓ ̃ ˜̘̝̆̑̆̆̎ ̖̑̏̒̒̉̊̒̋̉ ̗̜̖̑̆̆̎̈̉̑̔̆̍ ̘̜̖̎́̔̎ ̇̔̑̎́̌̏̃ȟ ̃ ̜̖̋̏̓̏̑ 
̜̅̏̌̇̎ ̜̝̂̓ ̜̏̐̔̂̌̉̋̏̃́̎ ̜̏̒̎̏̃̎̆ ̘̜̎́̔̎̆ ̝̜̑̆̈̔̌̓́̓ ̗̅̉̒̒̆̑̓́̉̊ ̎́ ̒̏̉̒̋́̎̉̆ ̘̜̖̔̆̎ 
̒̓̆̐̆̎̆̊ ̅̏̋̓̏̑́ ̉ ̋́̎̅̉̅́̓́ ̎́̔̋ 

 
˝˒ˑˍ˗ˣ˕˛˚˚ˍˬ ̠ ˛˘˘˒ː˕ˬ 

 
˦̜̖̆̑̂́̓ ˞ ȢˏȢ ɀ ̄ ̜̌́̃̎̊ ̑̆̅́̋̓̏̑, ̅̏̋̓̏̑ ̘̖̐̆̅́̄̏̄̉̆̒̋̉ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ȟ 

̑̆̋̓̏̑ ˒̗̌̆̋̏̄̏ ̄̏̒̔̅́̑̒̓̃̆̎̎̏̄̏ ̔̎̉̃̆̑̒̉̓̆̓́ ̉̍Ȣ 
˕ȢˍȢ ˎ ̔̎̉̎́ȟ ̐̑̏̆̒̒̏̑̕ ̜̋́̆̅̑̕ ̍́̓̆̍́̓̉̋̉ȟ ̉̎̏̑̍́̓̉̋̉̕ȟ 
̉̈̉̋̉̕ ̉ ̍̆̓̏̅̉̋̉ ̘̠̏̂̔̆̎̉ ɉ˒̗̌̆ȟ ˝̠̏̒̒̉ɊȠ 

ˑ̠̃̏̑̓̋̉̎́ ˞ Ȣ˚Ȣ ɀ ̈ ̝́̍̆̒̓̉̓̆̌ ̄̌́̃̎̏̄̏ ̑̆̅́̋̓̏̑́ȟ ̅̏̋̓̏̑ ̘̖̐̆̅́̄̏̄̉̆̒̋̉ 
̎́̔̋ȟ ̗̅̏̆̎̓ȟ ̐̑̏̑̆̋̓̏̑ ̐̏ ̘̎́̔̎̏̊ ̉ ̗̉̎̎̏̃́̉̏̎̎̏̊ 
̠̝̅̆̓̆̌̎̏̒̓̉ ˒̗̌̆̋̏̄̏ ̄̏̒̔̅́̑̒̓̃̆̎̎̏̄̏ ̔̎̉̃̆̑̒̉̓̆̓́ ̉̍Ȣ 
˕ȢˍȢ ˎ ̔̎̉̎́ȟ ̐̑̏̆̒̒̏̑̕ ̜̋́̆̅̑̕ ̍́̓̆̍́̓̉̋̉ȟ ̉̎̏̑̍́̓̉̋̉̕ȟ 
̉̈̉̋̉̕ ̉ ̍̆̓̏̅̉̋̉ ̘̠̏̂̔̆̎̉ ɉ˒̗̌̆ȟ ˝̠̏̒̒̉ɊȠ 

ˍ̜̜̂̌̋́̒̍̏̃́ ̱ Ȣ˒Ȣ ɀ ̅ ̏̋̓̏̑ ̘̖̐̆̅́̄̏̄̉̆̒̋̉ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ȟ ́̋́̅̆̍̉̋ ˚ˍ˚ ˝˗ȟ 
́̋́̅̆̍̉̋ ˝ˍ˛ȟ ̅̉̑̆̋̓̏̑ ˣ̆̎̓̑́ ̠̑́̈̃̉̓̉ ̘̐̆̅́̄̏̄̉̆̒̋̏̄̏ 
̠̏̂̑́̈̏̃́̎̉ȟ ̟̈́̃̆̅̔̉̊̚ ̋́̆̅̑̏̊̕ ̍̆̓̏̅̉̋̉ ̠̐̑̆̐̏̅́̃́̎̉ 
̍́̓̆̍́̓̉̋̉ȟ ̉̈̉̋̉̕ ̉ ̉̎̏̑̍́̓̉̋̉̕ ˗̖́̈́̒̋̏̄̏ ̗̝̎́̉̏̎́̌̎̏̄̏ 
̘̐̆̅́̄̏̄̉̆̒̋̏̄̏ ̔̎̉̃̆̑̒̉̓̆̓́ ̉̍Ȣ ˍ̠̂́ ɉˍ̜̌̍́̓ȟ ˗̖́̈́̒̓́̎ɊȠ 

ˍ̟̖̑̓̉̎́ ˙Ȣ˞Ȣ ɀ ̅ ̏̋̓̏̑ ̘̖̐̆̅́̄̏̄̉̆̒̋̉ ̎́̔̋ȟ ̗̅̏̆̎̓ȟ ̗̅̏̆̎̓ ̜̋́̆̅̑̕ 
̍́̓̆̍́̓̉̋̉ȟ ̉̈̉̋̉̕ ̉ ̉̎̏̑̍́̓̉̋̉̕ ˍ̑̈́̍́̒̒̋̏̄̏ ̉̌̉́̌́̕ 
ˡːˍ˛ˠ ˏ˛ Ⱥ˚̗̝̜́̉̏̎́̌̎̊ ̝̉̒̒̌̆̅̏̃́̓̆̌̒̋̉̊ ˚̉̇̆̄̏̑̏̅̒̋̉̊ 
̜̄̏̒̔̅́̑̒̓̃̆̎̎̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍Ȣ ˚Ȣ˕Ȣ ˘̘̏̂́̆̃̒̋̏̄̏Ȼ ɉˍ̑̈́̍́̒ȟ 
˝̠̏̒̒̉ɊȠ 

ˎ̖̏̑̏̃̒̋̉ ̱ ȢˏȢ ɀ ̅ ̏̋̓̏̑ ̉̈̉̋̏̕-̘̖̍́̓̆̍́̓̉̆̒̋̉ ̎́̔̋ȟ ̗̅̏̆̎̓ȟ ̐̑̏̆̒̒̏̑̕ 
̜̋́̆̅̑̕ ̝̜̖̏̂̑́̈̏̃́̓̆̌̎ ̖̓̆̎̏̌̏̄̉̊ȟ ̐̑̏̆̒̒̏̑̕ ̜̋́̆̅̑̕ 
̗̝̜̖̅̉̆̑̆̎̉́̌̎̕̕ ̔̑́̃̎̆̎̉̊ ˙̏̒̋̏̃̒̋̏̄̏ ̄̏̒̔̅́̑̒̓̃̆̎̎̏̄̏ 
̔̎̉̃̆̑̒̉̓̆̓́ ̉̍Ȣ ˙ȢˏȢ ˘̏̍̏̎̏̒̏̃́ ɉ˙̏̒̋̃́ȟ ˝̠̏̒̒̉ɊȠ 

ː̙̑̉̎̋̔̎ ˏ ȢˏȢ ɀ ̅ ̏̋̓̏̑ ̘̖̐̆̅́̄̏̄̉̆̒̋̉ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ȟ ́̋́̅̆̍̉̋ ˝ˍ˛ȟ 
̐̑̏̆̒̒̏̑̕ ̅̆̐́̑̓́̍̆̎̓́ ̗̉̎̏̑̍́̓̉̈́̉̉̕ ̠̏̂̑́̈̏̃́̎̉ 
˕̎̒̓̉̓̔̓́ ̗̉̑̏̃̏̄̏̕ ̠̏̂̑́̈̏̃́̎̉ ˙̏̒̋̏̃̒̋̏̄̏ ̄̏̑̏̅̒̋̏̄̏ 
̘̐̆̅́̄̏̄̉̆̒̋̏̄̏ ̔̎̉̃̆̑̒̉̓̆̓́ ɉ˙̏̒̋̃́ȟ ˝̠̏̒̒̉ɊȠ 

˔̠́̒̌́̃̒̋́ ˛Ȣ˫Ȣ  ɀ ̅ ̏̋̓̏̑ ̘̖̐̆̅́̄̏̄̉̆̒̋̉ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ȟ ̐̑̏̆̒̒̏̑̕ 
̅̆̐́̑̓́̍̆̎̓́ ̗̉̎̏̑̍́̓̉̈́̉̉̕ ̠̏̂̑́̈̏̃́̎̉ ˕̎̒̓̉̓̔̓́ 
̗̉̑̏̃̏̄̏̕ ̠̏̂̑́̈̏̃́̎̉ ˙̏̒̋̏̃̒̋̏̄̏ ̄̏̑̏̅̒̋̏̄̏ 
̘̐̆̅́̄̏̄̉̆̒̋̏̄̏ ̔̎̉̃̆̑̒̉̓̆̓́ ɉ˙̏̒̋̃́ȟ ˝̠̏̒̒̉ɊȠ 

˕̙̄̎́̓̔̉̎́ ˕ȢˏȢ  ɀ ̅ ̏̋̓̏̑ ̘̖̐̆̅́̄̏̄̉̆̒̋̉ ̎́̔̋ȟ ̋́̎̅̉̅́̓ ̉̈̉̋̏̕-
̘̖̍́̓̆̍́̓̉̆̒̋̉ ̎́̔̋ȟ ̗̅̏̆̎̓ȟ ̅̆̋́̎ ̉̈̉̋̏̕-̘̍́̓̆̍́̓̉̆̒̋̏̄̏ 
̝́̋̔̌̓̆̓́̕ ˛̑̆̎̂̔̑̄̒̋̏̄̏ ̄̏̒̔̅́̑̒̓̃̆̎̎̏̄̏ ̘̐̆̅́̄̏̄̉̆̒̋̏̄̏ 
̔̎̉̃̆̑̒̉̓̆̓́ ɉ˛̑̆̎̂̔̑̄ȟ ˝̠̏̒̒̉ɊȠ 

˗̠́̑́̐̆̓̎ ˏȢ˞Ȣ ɀ ̅ ̏̋̓̏̑ ̖̘̖̐̒̉̏̌̏̄̉̆̒̋̉ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ȟ ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 
ʧʩʠʭʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ɸʨʤʷʥʩʢʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʍ. ɸʙʦʚʷʥʘ 
(ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ); 
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˗́̑́̋̏̈̏̃ ˞ ȢˑȢ ɀ ̅ ̏̋̓̏̑ ̘̖̐̆̅́̄̏̄̉̆̒̋̉ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ȟ ̅̉̑̆̋̓̏̑ ˕̎̒̓̉̓̔̓́ 
̍́̓̆̍́̓̉̋̉ ̉ ̉̎̏̑̍́̓̉̋̉̕ȟ ̐̑̏̆̒̒̏̑̕ ̜̋́̆̅̑̕ ̘̓̆̏̑̆̓̉̆̒̋̏̊ 
̉̎̏̑̍́̓̉̋̉̕ ̉ ̅̉̒̋̑̆̓̎̏̊ ̍́̓̆̍́̓̉̋̉ ˙̏̒̋̏̃̒̋̏̄̏ 
̘̐̆̅́̄̏̄̉̆̒̋̏̄̏ ̄̏̒̔̅́̑̒̓̃̆̎̎̏̄̏ ̔̎̉̃̆̑̒̉̓̆̓́ ɉ˙̏̒̋̃́ȟ 
˝̠̏̒̒̉ɊȠ 

˛̑̌̏̃ ˏȢˏȢ ɀ ̅ ̏̋̓̏̑ ̘̖̐̆̅́̄̏̄̉̆̒̋̉ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ȟ ̐̑̏̆̒̒̏̑̕ ̜̋́̆̅̑̕ 
̍̆̓̏̅̉̋̉ ̘̠̏̂̔̆̎̉ ̍́̓̆̍́̓̉̋̆ ̉ ̉̎̏̑̍́̓̉̋̆̕ ˝̏̒̒̉̊̒̋̏̄̏ 
̄̏̒̔̅́̑̒̓̃̆̎̎̏̄̏ ̘̐̆̅́̄̏̄̉̆̒̋̏̄̏ ̔̎̉̃̆̑̒̉̓̆̓́ ̉̍Ȣ 
ˍȢ˕Ȣ ː ̗̆̑̆̎́ ɉ˞́̎̋̓-˜̆̓̆̑̂̔̑̄ȟ ˝̠̏̒̒̉ɊȠ 

˝́̈̉̎̋̉̎́ ˒ Ȣ˙Ȣ ɀ ̅ ̏̋̓̏̑ ̘̖̐̆̅́̄̏̄̉̆̒̋̉ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ȟ ̐̏̍̏̎̉̋̚ 
̝̄̆̎̆̑́̌̎̏̄̏ ̅̉̑̆̋̓̏̑́ ˡːˎˠ Ⱥ˚̗̝̜́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ 
̝̉̒̒̌̆̅̏̃́̓̆̌̒̋̉̊ ̗̆̎̓̑ ̉̍̆̎̉ ˏȢˍȢ ˍ̌̍́̈̏̃́Ȼ ˙̉̎̈̅̑́̃́ 
˝̏̒̒̉̉ ɉ˞́̎̋̓-˜̆̓̆̑̂̔̑̄ȟ ˝̠̏̒̒̉ɊȠ 

˝̖̝́̊̆̌̄́̔̈ ˘ȢˎȢ ɀ ̅ ̏̋̓̏̑ ̘̖̐̆̅́̄̏̄̉̆̒̋̉ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ ̜̋́̆̅̑̕ 
̘̍́̓̆̍́̓̉̆̒̋̏̄̏ ́̎́̌̉̈́ȟ ̓̆̏̑̉̉ ̉ ̍̆̓̏̅̉̋̉ ̘̠̏̂̔̆̎̉ 
̍́̓̆̍́̓̉̋̆ ̉̈̉̋̏̕-̘̍́̓̆̍́̓̉̆̒̋̏̄̏ ̝́̋̔̌̓̆̓́̕ ˬ̑̏̒̌́̃̒̋̏̄̏ 
̄̏̒̔̅́̑̒̓̃̆̎̎̏̄̏ ̘̐̆̅́̄̏̄̉̆̒̋̏̄̏ ̔̎̉̃̆̑̒̉̓̆̓́ ̉̍Ȣ 
˗ȢˑȢ ɣ ̙̉̎̒̋̏̄̏ ɉˬ̝̑̏̒̌́̃̌ȟ ˝̠̏̒̒̉ɊȠ 

˝̜̇̏̃́ ̊ Ȣ˕Ȣ ɀ ̅ ̏̋̓̏̑ ̘̖̐̆̅́̄̏̄̉̆̒̋̉ ̎́̔̋ȟ ̐̑̏̆̒̒̏̑̕ ː̏̒̔̅́̑̒̓̃̆̎̎̏̄̏ 
̔̎̉̃̆̑̒̉̓̆̓́ ̠̐̑̏̒̃̆̆̎̉̚ȟ ˍ̋́̅̆̍̉̉ ̗̑̆́̌̉̈́̉̉ 
̄̏̒̔̅́̑̒̓̃̆̎̎̏̊ ̐̏̌̉̓̉̋̉ ̉ ̝̐̑̏̆̒̒̉̏̎́̌̎̏̄̏̕ ̠̑́̈̃̉̓̉ 
̑́̂̏̓̎̉̋̏̃ ̠̏̂̑́̈̏̃́̎̉ ˙̉̎̉̒̓̆̑̒̓̃́ ̠̐̑̏̒̃̆̆̎̉̚ 
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̝̈́̍̆̒̓̉̓̆̌ ̅̉̑̆̋̓̏̑́ȟ ̘̝̔̉̓̆̌ 

˒̗̌̆̋̉̊ ̜̄̏̒̔̅́̑̒̓̃̆̎̎̊ ̔̎̉̃̆̑̒̉̓̆̓ 
̉̍Ȣ ̞ ȢˍȢ ˎ ̔̎̉̎ ́ 
˝̏̒̒̉̊̒̋̉̊ ̜̎̏̃̊ ˠ̎̉̃̆̑̒̉̓̆̓ȟ ˙ˍ˛ˠ Ⱥ˞˥ 
Ορς ̉̍Ȣ ː̠̆̑̏ ˝̏̒̒̉̊̒̋̏̊ ˡ̗̆̅̆̑́̉̉ 
ˏȢˍȢ ˑ ̖̏̑̏̉̎́Ȼ  
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̗̅̆̑́̉̉ ˏȢˍȢ ˑ̖̏̑̏̉̎́ 

 

ˍ̗̠̎̎̏̓́̉Ȣ ˏ  ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̠̅̌ ̐̏̅̄̏̓̏̃̋̉ ̋̏̎̋̔̑̆̎̓̏̒̐̏̒̏̂̎̏̄̏ 
̜̃̐̔̒̋̎̉̋́ ̙̋̏̌́ ̅̏̌̇̎́ ̝̐̑̏̃̏̅̉̓ ̞̟̆̋̓̉̃̎̔̕̕ ̗̟̐̑̏̏̑̉̆̎̓́̉̏̎̎̔̕ 
̑́̂̏̓̔ ̎̆ ̝̓̏̌̋̏ ̃ ̒̏̏̓̃̆̓̒̓̃̉̉ ̒ ̉̎̓̆̑̆̒́̍̉ȟ ̠̒̐̏̒̏̂̎̏̒̓̍̉ ̉ ̠̇̆̌́̎̉̍̉ 
̘̟̖̠̏̂̔́̉̒̚Ȣ ˚̖̝̆̏̂̏̅̉̍̏̒̓ ̘̔̆̓́ ̐̏̓̑̆̂̎̏̒̓̆̊ ̑̆̄̉̏̎̏̃ ̜̒̓̑́̎ ̉ ̘̠̔́̒̓̉ 
̃̔̈̏̃ ̃ ̝̐̑̏̆̒̒̉̏̎́̌̎̏̍̕ ̒̓́̎̏̃̌̆̎̉̉ ̙̝̋̏̌̎̉̋̏̃ ̠̠̒̓́̎̏̃̓̒ ̝̜́̋̓̔́̌̎̍̉ ̃ 
̙̎́̉ ̅̎̉Ȣ ˏ̜̏̐̑̏̒ ̠̐̑̏̆̋̓̉̑̏̃́̎̉ ̝̏̂̑́̈̏̃́̓̆̌̎̏̊ ̜̒̑̆̅ ̉ ̆̆ ̑̏̌̉ ̃ 
̝̐̑̏̆̒̒̉̏̎́̌̎̏̍̕ ̒̓́̎̏̃̌̆̎̉̉ ̙̝̋̏̌̎̉̋̏̃ ́̋̓̉̃̎̏ ̘̟̠̉̈̔́̓̒ ̉ ̟̠̉̒̒̌̆̅̔̓̒ȟ 
̏̅̎́̋̏ ̟̠̏̒̓́̓̒ ̙̜̎̆̑̆̆̎̎̍̉ ̜̐̑̏̂̌̆̍ȟ ̠̜̒̃̈́̎̎̆ ̒ ̘̝̟̎̆̏̅̎̏̈̎́̎̏̒̓ ̆̆ 
̠̐̑̆̅̒̓́̃̌̆̎̉ ̉ ̠̐̏̒̓̑̏̆̎̉ ̃ ̜̖̒̏̃̑̆̍̆̎̎ ̙̖̋̏̌́ȟ ̘̎̆̅̏̒̓́̓̏̎̏̊ 
̝̟̒̏̑̍̉̑̏̃́̎̎̏̒̓̕ȟ ́ ̃ ̜̖̎̆̋̏̓̏̑ ̘̠̖̒̌̔́ ̞̝̟̎̆̆̋̓̉̃̎̏̒̓̕̕ ̐̑̉ 
̗̏̑̄́̎̉̈́̉̉ ̜̑́̂̏̓ ̐̏ ̝̐̑̏̆̒̒̉̏̎́̌̎̏̊̕ ̗̏̑̉̆̎̓́̉̉Ȣ ˏ ̝̒̓́̓̆ 
̠̑́̒̒̍́̓̑̉̃́̆̓̒ ̠̐̏̎̓̉̆ ̝̏̂̑́̈̏̃́̓̆̌̎̏̊ ̜̒̑̆̅ ̙̜̋̏̌ȟ ̗̠́̋̆̎̓̉̑̔̆̓̒ 
̃̎̉̍́̎̉̆ ̎́ ̏̑̍̉̑̏̃́̎̉̉̕ ̉ ̘̈̎́̉̍̏̒̓̉ ̘̖̍́̓̆̍́̓̉̆̒̋̉ ̉ ̆̒̓̆̒̓̃̆̎̎̏-
̘̜̖̎́̔̎ ́̒̐̆̋̓̏̃ ̋́̋ ̟̘̜̖̋̌̆̃ ̠̟̖̒̏̒̓́̃̌̉̚ ̜̒̑̆̅ȟ ̜̖̎́̐̑́̃̌̆̎̎ ̎́ 
̑́̈̃̉̓̉̆ ̘̜̖̎́̔̎ ̝̜̖̔̎̅́̍̆̎̓́̌̎̕ ̈̎́̎̉̊ȟ ̝̖̉̒̒̌̆̅̏̃́̓̆̌̒̋̉ ̜̎́̃̋̏̃ ̉ 
̘̖̐̑́̋̓̉̆̒̋̉ ̔̍̆̎̉̊ ̙̝̋̏̌̎̉̋̏̃ȟ ̖̜̖̎̆̏̂̏̅̉̍ ̠̅̌ ̠̏̒̔̆̒̓̃̌̆̎̉̚ ̜̃̂̑́̎̎̏̊ 
̝̐̑̏̆̒̒̉̏̎́̌̎̏̊̕ ̠̝̅̆̓̆̌̎̏̒̓̉ ̉ ̗́̅́̐̓́̉̉ ̃ ̒̏̃̑̆̍̆̎̎̏̍ ̏̂̆̒̓̃̆̚Ȣ 
˜̠̑̉̃̏̅̉̓̒ ̐̑̉̍̆̑ ̍̏̅̆̌̉ ̝̏̂̑́̈̏̃́̓̆̌̎̏̊ ̜̒̑̆̅ȟ ̑́̈̑́̂̏̓́̎̎̏̊ ̘̠̔̉̓̆̌̍̉ 
˞˥ Ορς ̉̍Ȣ ː̠̆̑̏ ˝̏̒̒̉̊̒̋̏̊ ˡ̗̆̅̆̑́̉̉ ˏȢˍȢ ˑ̖̏̑̏̉̎́ ̄Ȣ ˒̝̗̌́ ˘̗̉̐̆̋̏̊ 
̏̂̌́̒̓̉ȟ ̐̏̋́̈ ́̎ ̟̅̆̊̒̓̃̔̉̊̚ ́̌̄̏̑̉̓̍ ̞̐̏̓́̐̎̏̄̏ ̈́̐̔̒̋́ ̉ ̗̑̆́̌̉̈́̉̉ 
̝̑̆̄̉̏̎́̌̎̏̄̏ ̐̑̏̆̋̓́ ̐̏ ̟̏̑̍̉̑̏̃́̎̉̕ ̝̏̂̑́̈̏̃́̓̆̌̎̏̊ ̜̒̑̆̅ȟ ̜̏̐̑̆̅̆̌̆̎ 
̆̆ ̜̋̏̍̐̏̎̆̎̓ ̉ ̘̜̏̂̏̈̎́̆̎ ̜̐̑̉̏̑̉̓̆̓̎̆ ̠̎́̐̑́̃̌̆̎̉ ̗̑̆́̌̉̈́̉̉ 
̝̐̑̏̆̒̒̉̏̎́̌̎̏̊̕ ̗̏̑̉̆̎̓́̉̉ ̘̟̖̠̏̂̔́̉̒̚Ȣ ˜̜̏̋́̈́̎ ̜̏̑̍̕ ̜̑́̂̏̓ ̉ 
̜̐̑̉̍̆̑ ̉̎̓̆̄̑̉̑̏̃́̎̎̏̄̏ ̘̒̏̓̑̔̅̎̉̆̒̓̃́ ̙̜̋̏̌ ̒ ̠̑́̂̏̓̏̅́̓̆̌̍̉ ̉ 
̝̜̏̂̑́̈̏̃́̓̆̌̎̍̉ ̘̠̔̑̆̇̅̆̎̉̍̉ ̝̅̏̐̏̌̎̉̓̆̌̎̏̄̏ ̉ ̜̙̃̒̆̄̏ ̠̏̂̑́̈̏̃́̎̉ȟ ̃ 
̘́̒̓̎̏̒̓̉ȟ ̒ ˒̗̌̆̋̉̍ ̜̄̏̒̔̅́̑̒̓̃̆̎̎̍ ̔̎̉̃̆̑̒̉̓̆̓̏̍ ̉̍Ȣ ˕ȢˍȢ ˎ̔̎̉̎́ȟ ̐̏ 
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̟̏̑̍̉̑̏̃́̎̉̕ ̝̏̂̑́̈̏̃́̓̆̌̎̏̊ ̜̒̑̆̅ ̙̜̋̏̌ ̉ ̙̟̑̆̆̎̉ ̘̈́̅́ ̋̏̍̐̌̆̋̒̎̏̄̏ 
̐̌́̎́ ̠̍̆̑̏̐̑̉̓̉̊ ̐̏ ̜̙̟̐̏̃̆̎̉ ̘̋́̆̒̓̃́ ̘̍́̓̆̍́̓̉̆̒̋̏̄̏ ̉ ̆̒̓̆̒̓̃̆̎̎̏-
̘̎́̔̎̏̄̏ ̠̏̂̑́̈̏̃́̎̉ȟ ̔̓̃̆̑̇̅̆̎̎̏̄̏ ˜̝̑́̃̉̓̆̌̒̓̃̏̍ ˝ˡȢ ˜̜̑̉̃̆̅̆̎ 
̝̜̑̆̈̔̌̓́̓ ̘̐̆̑̃̉̎̏̄̏ ̠̓̆̒̓̉̑̏̃́̎̉ ̎́ ̏̐̑̆̅̆̌̆̎̉̆ ̘̐̑̆̅̐̏̓̆̎̉̊ ̓̏̊ ̉̌̉ 
̉̎̏̊ ̝̐̑̏̆̒̒̉̏̎́̌̎̏̊̕ ̏̂̌́̒̓̉ ̉ ̈́̉̎̓̆̑̆̒̏̃́̎̎̏̒̓̉ ̘̟̖̠̏̂̔́̉̒̚ ̃ 
̘̉̈̔̆̎̉̉ ̙̝̜̖̋̏̌̎ ̐̑̆̅̍̆̓̏̃ȟ ̖̜̖̎̆̏̂̏̅̉̍ ̠̅̌ ̂̔̅̔̆̊̚ ̐̑̏̆̒̒̉̆̊̕Ȣ 

˗̟̘̜̌̆̃̆ ̒ ̌̏̃́ȡ ̏ ̝̠̂̑́̈̏̃́̓̆̌̎́ ̒̑̆̅́ȟ ̝̠̐̑̏̆̒̒̉̏̎́̌̎́̕ ̗̠̏̑̉̆̎̓́̉ȟ 
̝̐̑̏̆̒̒̉̏̎́̌̎̏̆̕ ̒́̍̏̏̐̑̆̅̆̌̆̎̉̆ȟ ̘̍́̓̆̍́̓̉̆̒̋̉̆ ̉ ̆̒̓̆̒̓̃̆̎̎̏-̘̜̎́̔̎̆ 
̜́̒̐̆̋̓ 

ˑ̠̌ ̗̠̉̓̉̑̏̃́̎̉ȡ ˕̄̏̎̉̎́ ˒ȢˏȢȟ ˜̏̎́̑̉̎́ ˛Ȣ˞Ȣȟ ˞̠̉̍̏̎̏̃̒̋́ ːȢˍȢȟ 
ˎ́̑́̂́̎̉̋̏̃́̚ ˒ȢˏȢ ˡ̏̑̍̉̑̏̃́̎̉̆ ̘̖̍́̓̆̍́̓̉̆̒̋̉ ̉ ̆̒̓̆̒̓̃̆̎̎̏-̘̜̖̎́̔̎ 
́̒̐̆̋̓̏̃ ̝̏̂̑́̈̏̃́̓̆̌̎̏̊ ̜̒̑̆̅ ̋́̋ ̒̑̆̅̒̓̃̏ ̝̐̑̏̆̒̒̉̏̎́̌̎̏̊̕ ̗̏̑̉̆̎̓́̉̉ 
̙̝̋̏̌̎̉̋̏̃ ȾȾ #ÏÎÔÉÎÕÕÍȢ ˙́̓̆̍́̓̉̋́Ȣ ˕̎̏̑̍́̓̉̋́̕Ȣ ˛̂̑́̈̏̃́̎̉̆Ȣ ςπςυȢ Ο τ 
ɉτπɊȢ ˞Ȣ ψɀ22. doi.org/10.24888/2500 -1957-2025-4-8-22 

˜̑́̃́:
 ΄ ˒ȢˏȢ ̞ ̄̏̎̉̎́ȟ ˛Ȣ˞Ȣ ̃ ̏̎́̑̉̎́ȟ ːȢˍȢ ˞ ̠̉̍̏̎̏̃̒̋́ȟ ˒ȢˏȢ ˎ ́̑́̂́̎̉̋̏̃́̚ 
ɉςπςυɊȢ ˛̐̔̂̌̉̋̏̃́̎̏ ˒̗̌̆̋̉̍ ̜̄̏̒̔̅́̑̒̓̃̆̎̎̍ ̔̎̉̃̆̑̒̉̓̆̓̏̍ ̉̍Ȣ ˕ȢˍȢ ˎ ̔̎̉̎́Ȣ 
˛̜̜̓̋̑̓̊ ̅̏̒̓̔̐ ̎́ ̠̖̔̒̌̏̃̉ ̗̌̉̆̎̈̉̉ ## BY 4.0 

 

ɺʚʝʜʝʥʠʝ 
ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʦʩʩʠʡʩʢʦʝ ʰʢʦʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʩʝʨʴʸʟʥʳʝ 

ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʦʙʫʯʘʶʱʝʛʦʩʷ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʩʝʛʦʜʥʷ ʜʦʣʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʚʳʧʫʩʢʥʠʢʘ, ʩʧʦʩʦʙʥʦʛʦ ʫʩʧʝʰʥʦ 

ʩʦʮʠʘʣʠʟʠʨʦʚʘʪʴʩʷ, ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ, ʠ ʫʚʝʨʝʥʥʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʝʤʩʷ ʦʙʱʝʩʪʚʝ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʢʨʝʧʣʝʥʠʶ ʧʦʟʠʮʠʡ ʈʦʩʩʠʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ (ʇʦʜʛʦʨʥʦʚ, 2024; ʌʝʜʦʩʝʝʚʘ, 2024). 

ʀʤʝʥʥʦ ʚ ʰʢʦʣʘʭ ʥʘʯʠʥʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʘʢ ʙʳ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʢʣʘʜʢʘ ʬʫʥʜʘʤʝʥʪʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʪ 

ʧʨʦʯʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʙʫʜʫʱʝʝ ʥʝ ʪʦʣʴʢʦ ʨʝʙʝʥʢʘ, ʥʦ ʠ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʮʝʣʦʤ 

(ɸʙʘʩʢʘʣʦʚʘ, 2021; ɹʣʘʞʢʦ, 2022; ʐʝʩʪʦʧʘʣʦʚ, 2023). 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʣʠʯʥʦʩʪʠ ʚ ʰʢʦʣʝ ʚʘʞʥʦ ʧʨʦʚʦʜʠʪʴ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ (ɹʘʢʰʝʝʚʘ, 2023), ʩʦʟʜʘʪʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ, ʩʧʦʩʦʙʩʪʚʫʶʱʫʶ ʫʩʧʝʰʥʦʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 

ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʶ. ʆʪʤʝʪʠʤ, ʯʪʦ ʪʝʤʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʩʪʘʥʦʚʣʝʥʠʝ ʧʦʥʷʪʠʷ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ɹʨʳʢʠʥ, 2016; ɾʫʨʘʚʣʝʚʘ, 2016; 

ʂʠʧʨʠʷʥʦʚʘ, 2024; ʗʩʚʠʥ, 2001) ʠ ʝʸ ʨʦʣʴ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʠ 

ʰʢʦʣʴʥʠʢʦʚ ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ (ʂʦʥʦʚʘʣʦʚʘ, 2023; ʅʝʯʘʝʚ, ʌʨʦʣʦʚʘ, 2020; ʅʠʢʦʣʘʝʚ, 2022), 

ʜʠʩʢʫʩʩʠʨʫʝʪʩʷ ʠ ʧʨʦʜʦʣʞʘʝʪ ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʯʪʦ ʥʘʭʦʜʠʪ 

ʦʪʨʘʞʝʥʠʝ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʟʜʘʥʠʡ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʨʦʩʩʠʡʩʢʠʭ ʰʢʦʣ 

ʢʘʢ ʨʘʟ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʠʙʦ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʜʦʙʥʦʡ ʩʨʝʜʳ, ʣʠʙʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʝʸ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʷʜ ʚʦʧʨʦʩʦʚ ʦʩʪʘʸʪʩʷ ʦʪʢʨʳʪʳʤ: ʢʘʢʦʡ ʠʤʝʥʥʦ ʜʦʣʞʥʘ ʙʳʪʴ ʩʝʛʦʜʥʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ 

ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ, ʢʘʢʠʝ ʘʩʧʝʢʪʳ ʦʥʘ ʜʦʣʞʥʘ 

ʚ ʩʝʙʷ ʚʢʣʶʯʘʪʴ, ʢʘʢ ʝʸ ʬʦʨʤʠʨʦʚʘʪʴ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʢʘʢʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ, 

ʦʢʘʟʳʚʘʝʪ ʣʠ ʚʣʠʷʥʠʝ ʧʦʪʨʝʙʥʦʩʪʴ ʨʝʛʠʦʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʰʢʦʣ?  

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʰʝʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʦʧʨʦʩʦʚ. ʈʘʩʩʤʦʪʨʝʥʘ ʨʦʣʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʩʪʘʥʦʚʣʝʥʠʠ 

ʰʢʦʣʴʥʠʢʘ, ʧʦʩʪʨʦʝʥʘ ʤʦʜʝʣʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʘ ʙʘʟʝ ʄɸʆʋ çʉʐ ˉ12 ʠʤ. ɻʝʨʦʷ 
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ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺ.ɸ. ɼʦʨʦʭʠʥʘè ʛ. ɽʣʴʮʘ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ, ʦʧʨʝʜʝʣʝʥʳ ʢʦʤʧʦʥʝʥʪʳ 

ʠ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʩʨʝʜʳ, ʧʨʠʚʝʜʝʥʳ 

ʧʨʠʤʝʨʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʰʢʦʣʳ ʩ ʢʘʬʝʜʨʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ, 

ʬʠʟʠʢʠ ʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ (ʄʀʌʠʄʆ) ɽʣʝʮʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. 

ʀ.ɸ. ɹʫʥʠʥʘ (ɽɻʋ ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘ). 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʰʢʦʣʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʚʪʦʨʘʤʠ ʢʘʢ ʩʨʝʜʩʪʚʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʨʘʟʥʦʩʪʦʨʦʥʥʝʤʫ ʨʘʟʚʠʪʠʶ 

ʣʠʯʥʦʩʪʠ, ʫʯʠʪʳʚʘʶʱʝʝ ʫʤʩʪʚʝʥʥʳʝ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʞʝʣʘʥʠʷ ʨʝʙʝʥʢʘ ï ʩʦʙʩʪʚʝʥʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʟʘʧʨʦʩʳ ʦʙʱʝʩʪʚʘ, ʩʧʨʦʩ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ.  

ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʩʪʘʥʦʚʣʝʥʠʠ 

ʰʢʦʣʴʥʠʢʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʉʐ ˉ12 ʠʤ. ɻʝʨʦʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺ.ɸ. ɼʦʨʦʭʠʥʘ ʛ. 

ɽʣʴʮʘ ʇʦʥʘʨʠʥʦʡ ʆ.ʉ., ɹʘʨʘʙʘʥʱʠʢʦʚʦʡ ɽ.ɺ. ʚ 2023 ʛ. ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ, ʘ ʚ 2024 ʛ. ʟʘʧʫʱʝʥ ʚ 

ʨʝʘʣʠʟʘʮʠʶ ʨʝʛʠʦʥʘʣʴʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ çʌʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ ʘʩʧʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠè (ʇʨʦʛʨʘʤʤʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʣʦʱʘʜʢʠ, 2024).  

ʇʦʵʪʘʧʥʳʡ ʘʣʛʦʨʠʪʤ ʟʘʧʫʩʢʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. 
 

 
 

ʈʠʩ. 1. ʇʦʵʪʘʧʥʳʡ ʘʣʛʦʨʠʪʤ ʟʘʧʫʩʢʘ ʧʨʦʝʢʪʘ 

ʂʣʶʯʝʚʘʷ ʢʦʥʮʝʧʮʠʷ ʨʝʘʣʠʟʫʝʤʦʛʦ ʧʨʦʝʢʪʘ ʩʦʩʪʦʠʪ ʚ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʨʘʥʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʚ ʦʚʣʘʜʝʥʠʠ ʦʙʫʯʘʶʱʠʤʠʩʷ ʝʱʸ ʥʘ 

ʵʪʘʧʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ ʥʝʦʙʭʦʜʠʤʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʢʦʤʧʝʪʝʥʮʠʡ 

ʩʧʝʮʠʘʣʠʩʪʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʪʨʘʩʣʠ, ʚ ʧʦʥʠʤʘʥʠʠ ʩʧʝʮʠʬʠʢʠ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʝ ʘʩʧʝʢʪʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ ʠ ʨʝʩʫʨʩʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʫʤʝʥʠʡ ʰʢʦʣʴʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ, ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ, 

ʘʩʪʨʦʥʦʤʠʠ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʳʙʨʘʥʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʘʜʘʧʪʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. ɼʠʩʮʠʧʣʠʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ 

ʮʠʢʣʦʚ ʠʤʝʶʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ (ʃʫʤʙʫʥʦʚʘ, 

2018) ʠ ʦʙʣʘʜʘʶʪ ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʠ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ 

(ʨʠʩ. 2). 
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ɸʢʮʝʥʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ ʘʩʧʝʢʪʦʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʦʙʦʟʥʘʯʝʥʥʳʡ ʚ ʪʝʤʝ ʧʨʦʝʢʪʘ, ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥ ʟʘʜʘʯʘʤʠ 

ʂʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʥʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-

ʥʘʫʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛ., ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʪ 19 ʥʦʷʙʨʷ 2024 ʛ. ˉ 3333-ʨ (ʈʘʩʧʦʨʷʞʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, 2024), ʘ ʪʘʢʞʝ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ ʨʝʛʠʦʥʘ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʧʣʘʥʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛ. (ʈʘʩʧʦʨʷʞʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 2024):  

1. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ ʧʨʝʜʤʝʪʦʚ 

ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. 

2.  ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ 

ʧʨʝʜʤʝʪʦʚ. 

3. ʋʩʪʨʘʥʝʥʠʝ ʜʝʬʠʮʠʪʘ ʫʯʠʪʝʣʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ ʧʨʝʜʤʝʪʦʚ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. 
 

 
 

ʈʠʩ. 2. ʇʦʪʝʥʮʠʘʣ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ 
 

ʉʝʛʦʜʥʷ ʨʦʩʩʠʡʩʢʘʷ ʵʢʦʥʦʤʠʢʘ ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʛʦ-

ʪʦʚʳʭ ʪʨʫʜʠʪʩʷ ʚ ʩʬʝʨʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʠʤʦʩʪʴ ʤʘʪʝʤʘʪʠʢʠ ʠ ʝʩʪʝ-

ʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʚʳʙʦʨ ʧʨʠʦ-

ʨʠʪʝʪʦʚ ʰʢʦʣʴʥʠʢʘʤʠ ʠ ʠʭ ʨʦʜʠʪʝʣʷʤʠ. ʇʨʝʦʜʦʣʝʥʠʝ ʢʨʠʟʠʩʘ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʘʜʨʦʚ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʨʦʩʩʠʡʩʢʠʭ 

ʰʢʦʣʘʭ ʦʩʪʨʦ ʦʱʫʱʘʝʪʩʷ ʥʝʭʚʘʪʢʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʢʦʤʧʝʪʝʥʪʥʳʭ ʫʯʠʪʝʣʝʡ, ʯʪʦ ʩʪʘʚʠʪ ʧʦʜ ʫʛʨʦʟʫ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʙʫʜʫʱʝʝ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ, ʧʨʠʚʝʜʸʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʇʨʦʩʚʝʱʝʥʠʷ ʈʌ, ʥʘ ʩʝʥʪʷʙʨʴ 2024 ʛ. ʜʝʬʠʮʠʪ ʫʯʠʪʝʣʝʡ ʩʦʩʪʘʚʣʷʣ ʦʢʦʣʦ 1,8%, ʯʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʧʨʠʤʝʨʥʦ 19 ʪʳʩʷʯʘʤ ʚʘʢʘʥʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ. ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʚ ʨʦʩʩʠʡʩʢʠʭ 

ʰʢʦʣʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʢʦʣʦ 1,636 ʤʠʣʣʠʦʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʪʘʚʦʢ, ʥʦ ʟʘʥʷʪʦ ʣʠʰʴ ʦʢʦʣʦ 

1,047 ʤʠʣʣʠʦʥʘ ʫʯʠʪʝʣʝʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ ʥʝʭʚʘʪʢʫ ʧʦʯʪʠ ʚ 600 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ 

ʦʱʫʱʘʝʪʩʷ ʥʝʭʚʘʪʢʘ ʫʯʠʪʝʣʝʡ ʤʘʪʝʤʘʪʠʢʠ ï ʙʦʣʝʝ 70 ʪʳʩʷʯ ʚʘʢʘʥʩʠʡ, ʫʯʠʪʝʣʝʡ ʬʠʟʠʢʠ, ʠʥ-

ʬʦʨʤʘʪʠʢʠ, ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʝʜʦʩʪʘʪʦʢ. ʀʤʝʝʪ ʤʝʩʪʦ ʜʝ-

ʬʠʮʠʪ ʫʯʠʪʝʣʝʡ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ï ʥʘ ʥʝʸ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 30% ʚʩʝʭ ʚʘʢʘʥʩʠʡ. ʕʪʠ ʧʦ-

ʢʘʟʘʪʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʝʨʴʸʟʥʦʤ ʢʘʜʨʦʚʦʤ ʢʨʠʟʠʩʝ, ʢʦʪʦʨʳʡ ʟʘʪʨʘʛʠʚʘʝʪ ʢʣʶʯʝʚʳʝ 

ʧʨʝʜʤʝʪʳ: ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, ʭʠʤʠʷ, ʙʠʦʣʦʛʠʷ, ʨʫʩʩʢʠʡ ʷʟʳʢ. ʅʝʭʚʘʪʢʘ ʫʯʠʪʝʣʝʡ ʧʦ ʝʩʪʝ-

ʩʪʚʝʥʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʠ ʜʨʫʛʠʤ ʧʨʦʬʠʣʴʥʳʤ ʧʨʝʜʤʝʪʘʤ ʧʨʝʧʷʪʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʝ-
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ʦʙʭʦʜʠʤʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʟʥʘʥʠʡ ʫ ʤʦʣʦʜʝʞʠ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʞʝʪ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʩʪʨʘʥʳ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ. ʅʝʦʙʭʦʜʠʤʦ ʠʥʚʝʩʪʠʨʦ-

ʚʘʪʴ ʚ ʧʦʚʳʰʝʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʨʦʬʝʩʩʠʠ ʧʝʜʘʛʦʛʘ, ʫʣʫʯʰʘʪʴ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʠ ʩʪʠ-

ʤʫʣʠʨʦʚʘʪʴ ʠʥʪʝʨʝʩ ʤʦʣʦʜʸʞʠ ʢ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʦʬʝʩʩʠʠ ʠ ʢ ʥʘʫʯʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ. ʇʨʦ-

ʜʚʠʛʘʪʴ ʠʜʝʶ ʦ ʧʨʠʦʙʱʝʥʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʝʡ ʢ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ. ʊʦʣʴʢʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ ʧʨʦʙʝʣ ʤʝʞʜʫ ʥʘʩʪʦʷʱʠʤ ʫʨʦʚʥʝʤ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʠ ʨʘʩʪʫʱʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʳʥʢʘ ʪʨʫʜʘ.  

ʈʝʟʫʣʴʪʘʪʳ  
ʇʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʄɸʆʋ çʉʨʝʜʥʷʷ ʰʢʦʣʘ ˉ12 ʠʤ. ɻʝʨʦʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɺ.ɸ. ɼʦʨʦʭʠʥʘè ʚ ʨʘʤʢʘʭ çʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʨʝʘʣʠʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʤʫ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʬʠʣʷʤ 

ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʦʩʚʦʝʥʠʝʤ ʤʦʜʫʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠè (ʇʨʦʛʨʘʤʤʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʣʦʱʘʜʢʠ, 2024). ɺ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʦʙʫʯʘʶʱʠʝʩʷ 7-9 ʢʣʘʩʩʦʚ: ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ï çʂʦʩʤʠʯʝʩʢʠʝ ʢʣʘʩʩʳè, ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï çʃʝʩʥʳʝ ʢʘʜʝʪʳè. 

ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ çʂʦʩʤʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚè ʩʣʫʞʠʪ ʩʦʛʣʘʰʝʥʠʝ ʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ɸʅʆ çʈʦʩʢʦʩʤʦʩ ʄʝʜʠʘè, ʰʢʦʣʘ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʥʠʢʦʤ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʧʨʦʝʢʪʘ çʂʦʩʤʠʯʝʩʢʠʝ ʢʣʘʩʩʳè. ʆʩʥʦʚʘʥʠʝʤ ʦʪʢʨʳʪʠʷ ʢʣʘʩʩʦʚ çʃʝʩʥʳʝ ʢʘʜʝʪʳè ʩʣʫʞʠʪ 

ʟʘʢʣʶʯʝʥʠʝ ʪʨʸʭʩʪʦʨʦʥʥʝʛʦ ʜʦʛʦʚʦʨʘ ʤʝʞʜʫ ʄɸʆʋ çʉʐ ˉ12 ʠʤ. ɻʝʨʦʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ɺ.ɸ. ɼʦʨʦʭʠʥʘè, ɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ʌ. ʄʦʨʦʟʦʚʘè ʠ ʤʠʥʠʩʪʝʨʩʪʚʦʤ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʦʜʝʣʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3. 

ʆʙʫʯʘʶʱʠʝʩʷ çʂʦʩʤʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚè ʚ ʦʩʥʦʚʥʦʝ ʫʨʦʯʥʦʝ ʚʨʝʤʷ ʧʦʣʫʯʘʶʪ ʦʙʱʝʝ 

ʙʘʟʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʛʣʘʩʥʦ ʌɻʆʉ ʆʆʆ, ʘ ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ ʦʩʚʘʠʚʘʶʪ ʩʣʝʜʫʶʱʠʝ 

ʜʠʩʮʠʧʣʠʥʳ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʥʘ ʙʘʟʦʚʦʤ ʫʨʦʚʥʝ: 

1. ʆʩʥʦʚʳ ʢʘʨʪʦʛʨʘʬʠʠ ɺʩʝʣʝʥʥʦʡ. 

2. ʄʘʪʝʤʘʪʠʢʘ ʢʦʩʤʦʩʘ. 

3. ʆʩʥʦʚʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

4. ʊʨʝʥʠʨʦʚʢʘ ʢʦʩʤʦʥʘʚʪʦʚ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʰʢʦʣʳ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʟʘʥʷʪʠʷʤ ʠʩʧʦʣʴʟʫʶʪ ʧʦʣʥʳʡ ʧʘʢʝʪ ʤʝʪʦʜʠ-

ʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪ ɸʅʆ çʈʦʩʢʦʩʤʦʩ ʄʝʜʠʘè, ʚʢʣʶʯʘʷ ʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʧʦʫʨʦʯʥʦʝ ʧʣʘ-

ʥʠʨʦʚʘʥʠʝ, ʢʦʥʩʧʝʢʪʳ ʫʨʦʢʦʚ, ʨʘʟʜʘʪʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʚʠʜʝʦʫʨʦʢʠ, ʮʠʬʨʦʚʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʠ 

ʜʨ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʵʪʠʭ ʢʣʘʩʩʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʰʢʦʣʳ ʩ ʢʘʬʝʜʨʦʡ ʄʀʌʠʄʆ ɽɻʋ ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘ ʚ ʬʦʨʤʘʪʝ ʨʘʙʦʪʳ ʠʥʞʝʥʝʨʥʦ-

ʬʠʟʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ (ɼʦʛʦʚʦʨ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʞʝʥʝʨʥʦ-ʬʠʟʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ, 2025). ʂʘʬʝʜʨʘ 

ʄʀʌʠʄʆ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ, ʤʝʪʦʜʠʯʝʩʢʦʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ 

ʨʘʙʦʪʳ ʠʥʞʝʥʝʨʥʦ-ʬʠʟʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ ʚ ʦʯʥʦʤ ʬʦʨʤʘʪʝ, ʩʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʧʣʘʥʘ ʤʝ-

ʨʦʧʨʠʷʪʠʡ. ʇʨʦʚʦʜʠʪ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩʝʤʠʥʘʨʳ, ʢʨʫʛʣʳʝ ʩʪʦʣʳ, ʣʝʢʪʦʨʠʫʤʳ, ʧʨʘʢʪʠʯʝ-

ʩʢʠʝ ʟʘʥʷʪʠʷ ʧʦ ʬʠʟʠʢʝ ʠ ʘʩʪʨʦʥʦʤʠʠ, ʤʘʩʪʝʨ-ʢʣʘʩʩʳ, ʵʢʩʢʫʨʩʠʠ ʚ ʬʠʟʠʯʝʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ 

(ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ ʤʝʭʘʥʠʢʝ, ʥʘʥʦʣʘʙʦʨʘʪʦʨʠʷ ʠ ʜʨ.) ʠ ʧʣʘʥʝʪʘʨʠʡ, ʧʨʝʜʤʝʪʥʳʝ ʠ ʤʝʞʧʨʝʜʤʝʪ-

ʥʳʝ ʦʣʠʤʧʠʘʜʳ (ʥʘʧʨʠʤʝʨ, ʨʝʛʠʦʥʘʣʴʥʘʷ ʦʣʠʤʧʠʘʜʘ çɺʝʢʪʦʨ ʨʘʟʚʠʪʠʷè), ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʢʦʥʢʫʨʩʳ (ʥʘʧʨʠʤʝʨ, çʂʦʩʤʦʩ ʜʘʣʝʢʠʡ ʠ ʙʣʠʟʢʠʡè) ʠ ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʙʩʪʚʝʥʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʮʝʣʴ ʜʘʥʥʦʛʦ 

ʧʨʦʬʠʣʷ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʢʦʩʤʠʯʝ-

ʩʢʦʡ ʦʪʨʘʩʣʠ, ʚʦʚʣʝʯʝʥʠʶ ʚ ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʠ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʫʯʘʶʱʠʤʩʷ ʧʦʧʨʦʙʦʚʘʪʴ ʩʝʙʷ ʚ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʤʧʝʪʝʥʮʠʷʭ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʥʦʨʤ ʘʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʝʬʦʨʤʠʨʦʚʘʥʠʷ. 

çʃʝʩʥʳʝ ʢʘʜʝʪʳè ʦʙʫʯʘʶʪʩʷ ʧʦ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ ʚ ʮʝʣʝʚʦʤ ʧʦʪʦʢʝ ʐʢʦʣʘ-ɺʋɿ-ʈʘʙʦʪʦʜʘʪʝʣʴ, ʢʦʪʦʨʘʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ 
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ʠ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʯʝʨʝʟ ʠʥʪʝʛʨʘʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʩʥʦʚʥʦʡ ʫʨʦʯʥʦʡ 

ʠ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʪʘʢʠʤ ʧʨʝʜʤʝʪʘʤ ʢʘʢ:  

1. ʌʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ. 

2. ʀʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ. 

3. ʃʘʙʦʨʘʪʦʨʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ. 

4. ʆʩʥʦʚʳ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ. 

5. ʊʝʭʥʦʣʦʛʠʷ ʣʝʩʥʦʛʦ ʜʝʣʘ. 

6. ɿʘʥʠʤʘʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʮʠʬʨʝ. 
 

 

 

ʈʠʩ. 3. ʄʦʜʝʣʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 
 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤʠ ʬʦʨʤʘʪʘʤʠ: ʥʘ ʙʘʟʝ ʰʢʦʣʳ 

ʝʞʝʛʦʜʥʦ ʦʨʛʘʥʠʟʫʝʪʩʷ ʦʯʥʦ-ʟʘʦʯʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʧʨʦʬʠʣʴʥʳʡ ʠʥʪʝʥʩʠʚ çʕʢʦʛʨʘʜè, ʚ 

ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʫʯʘʩʪʥʠʢʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʰʝʥʠʝ ʢʝʡʩʦʚʳʭ ʟʘʜʘʥʠʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ɺ ʕʢʦʛʨʘʜʝ ʢʠʧʠʪ ʥʘʩʳʱʝʥʥʘʷ ʞʠʟʥʴ: ʣʝʢʮʠʠ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʛʨʳ, ʢʚʝʩʪʳ, ʬʣʝʰʤʦʙʳ, ʜʠʩʢʫʩʩʠʠ, ʩʧʦʨʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ɼʘʥʥʳʡ 

ʬʦʨʤʘʪ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʣʘʛʘʝʪ ʫʥʠʢʘʣʴʥʳʝ ʫʚʣʝʢʘʪʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʦʛʨʫʞʝʥʠʷ ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ 

ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ (ʦʙʫʯʘʶʱʠʝʩʷ, ʨʦʜʠʪʝʣʴʩʢʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ, 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʢʦʣʣʝʢʪʠʚ ʰʢʦʣʳ ʠ ʚʫʟʘ-ʧʘʨʪʥʝʨʘ, ʩʪʫʜʝʥʯʝʩʪʚʦ), ʩʦʮʠʘʣʴʥʳʭ ʧʘʨʪʥʸʨʦʚ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩʦ ʰʢʦʣʘʤʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ), 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʨʦʬʠʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʦ ʰʢʦʣʦʡ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʚʳʩʪʫʧʘʝʪ 

ʤʝʨʦʧʨʠʷʪʠʝ çʈʦʩʩʠʷ ï ɹʝʣʘʨʫʩʴ ï ʢʦʩʤʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳè, ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʩʦʚʤʝʩʪʥʦ ʩ 

ʢʘʬʝʜʨʦʡ ʄʀʌʠʄʆ ɽɻʋ ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘ (https://elsu.ru/all_news/news_maem/17239-rossija-

belarus-kosmicheskie-gorizonty-.html).  

ʆʩʦʙʦʝ ʤʝʩʪʦ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʡ ʟʘʥʠʤʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʥʷʪʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʧʨʦʭʦʜʷʪ ʚ ʩʪʝʥʘʭ ʰʢʦʣʳ ʥʘ ʙʘʟʝ ʧʣʦʱʘʜʢʠ çʗʥʜʝʢʩ-ʃʠʮʝʡè ʠ ʥʘ ʙʘʟʝ 

ʮʝʥʪʨʘ ʮʠʬʨʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çIT-ʢʫʙè. ʅʘ ʟʘʥʷʪʠʷʭ ʜʝʪʠ ʟʥʘʢʦʤʷʪʩʷ ʩ ʥʦʚʳʤʠ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ IT-ʧʨʦʬʝʩʩʠʷʤʠ, ʠʟʫʯʘʶʪ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʨʘʟʚʠʚʘʶʪ ʩʚʦʠ 

ʮʠʬʨʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ. ʀʩʧʦʣʴʟʫʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʝʡʨʦʩʝʪʴ ʠ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʙʫʯʘʶʱʠʤʠʩʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʨʝʛʫʣʷʨʥʦ ʧʦʧʦʣʥʷʝʪʩʷ ʙʘʥʢ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ çʇʦʤʦʱʥʠʢ ʚ ʦʙʫʯʝʥʠʠè. ɼʘʥʥʳʡ ʙʘʥʢ ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʧʨʦʛʨʘʤʤ, 

ʧʦʤʦʛʘʶʱʠʡ ʚ ʠʟʫʯʝʥʠʠ ʪʦʯʥʳʭ ʥʘʫʢ ʠ ʧʨʝʜʤʝʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ ʮʠʢʣʘ. ʋʯʘʩʪʠʝ ʚ 

ʪʘʢʦʛʦ ʨʦʜʘ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʤʘʨʰʨʫʪʘʤ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʨʘʩʢʨʳʪʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ, ʘ ʪʘʢʞʝ 

https://elsu.ru/all_news/news_maem/17239-rossija-belarus-kosmicheskie-gorizonty-.html
https://elsu.ru/all_news/news_maem/17239-rossija-belarus-kosmicheskie-gorizonty-.html
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ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʰʢʦʣʴʥʠʢʦʚ ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʚʳʙʦʨʫ 

ʧʨʦʬʝʩʩʠʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʛʦ ʦʧʳʪʘ. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʘʚʪʦʨʘʤʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʠʦʨʠʪʝʪʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʰʢʦʣʴʥʠʢʦʚ (ʇʨʦʛʨʘʤʤʘ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʣʦʱʘʜʢʠ, 2024):  

ʇʝʨʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʯʝʨʝʟ ʧʨʦʝʢʪʥʦʝ 

ʦʙʫʯʝʥʠʝ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʨʝʜʦʡ). ɼʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʠʥʪʝʛʨʘʮʠʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʝʘʣʴʥʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʨʘʤʢʘʭ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʚʫʟʘʤʠ, ʧʘʨʪʥʝʨʘʤʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʚʦʚʣʝʯʝʥʠʝ 

ʰʢʦʣʴʥʠʢʦʚ ʚ ʧʨʦʝʢʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʙʣʠʟʢʫʶ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʧʦʟʚʦʣʷʝʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʢʦʤʧʝʪʝʥʮʠʡ, ʟʥʘʯʠʤʳʭ ʜʣʷ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ.  

ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩʝʪʝʚʳʭ ʧʣʦʱʘʜʦʢ ʆʙʫʯʘʶʱʠʝʩʷ + 

ʇʝʜʘʛʦʛʠ ʚʫʟʦʚ + ʈʘʙʦʪʦʜʘʪʝʣʠ. ʎʝʣʴ ʪʘʢʠʭ ʧʣʦʱʘʜʦʢ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ ï ʩʦʟʜʘʥʠʝ ʧʣʦʜʦʪʚʦʨʥʦʡ ʠ ʫʩʧʝʰʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ 

ʩʫʙʲʝʢʪʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʚʳʙʦʨʘ: ʦʙʫʯʘʶʱʠʤʠʩʷ, ʧʝʜʘʛʦʛʘʤʠ ʠ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ.   

ʊʨʝʪʴʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʮʠʢʣʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʙ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʫʯʘʩʪʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʥʢʫʨʩʘʭ ʠ ʤʝʨʦʧʨʠʷʪʠʷʭ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ, 

ʨʝʘʣʠʟʫʶʱʠʭʩʷ ʥʘ ʙʘʟʝ ʰʢʦʣ, ʢʦʣʣʝʜʞʝʡ, ʚʫʟʦʚ, ʦʨʛʘʥʠʟʘʮʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʜʝʪʝʡ, ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ, ʫʯʝʙʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ.  
 

 

ʈʠʩ. 4. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 
 

ʅʘ ʢʘʞʜʦʤ ʦʙʦʟʥʘʯʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠʤʝʝʪ ʤʝʩʪʦ ʪʝʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ 

ʠʥʪʝʥʩʠʚʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩʦ ʰʢʦʣʦʡ ʯʣʝʥʦʚ ʢʘʬʝʜʨʳ ʄʀʌʠʄʆ ɽɻʋ ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘ, ʘ 

ʪʘʢʞʝ ʠ ʜʨʫʛʠʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ: ʦʨʛʘʥʠʟʘʮʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʡ ʉʇʆ, ʚʫʟʦʚ ʠ ʧʨʝʜʧʨʠʷʪʠʡ-ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʆʩʦʙʦ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʧʦʚʣʝʢʣʘ ʟʘ ʩʦʙʦʡ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʰʢʦʣʳ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ. ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʤʦʜʫʣʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʨʝʜʳ: 

ʇʨʠʚʝʜʝʤ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʦʜʫʣʝʡ (ʇʨʦʛʨʘʤʤʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʣʦʱʘʜʢʠ, 2024): 
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1. ʄʦʜʫʣʴ ʥʘʯʘʣʴʥʦʛʦ ʧʨʝʜʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʙʘʟʦʚʳʡ, 5-6 ʢʣʘʩʩʳ) ï ʥʘʯʘʣʦ 

ʥʘʧʦʣʥʝʥʠʷ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʙʘʟʦʚʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-

ʥʘʫʯʥʦʛʦ ʧʨʦʬʠʣʷ, ʨʝʘʣʠʟʘʮʠʷ ʬʦʨʤ ʨʘʥʥʝʡ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ. 

ʎʝʣʴ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʣʝʩʥʦʡ ʦʪʨʘʩʣʠ; ʚʦʚʣʝʯʝʥʠʝ ʚ ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʨʘʟʚʠʪʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ ʚ 

ʦʚʣʘʜʝʥʠʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ.  

2. ʄʦʜʫʣʴ ʧʨʦʬʠʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ (7-9 ʢʣʘʩʩʳ) ï ʥʘʧʦʣʥʝʥʠʝ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ 

ʙʘʟʦʚʳʤʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï 

çʂʦʩʤʠʯʝʩʢʠʝ ʢʣʘʩʩʳè, ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï çʃʝʩʥʳʝ ʢʘʜʝʪʳè. 

ʎʝʣʴ ï ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʚʳʙʦʨʘ ʧʨʦʬʠʣʷ ʙʫʜʫʱʝʛʦ ʦʙʫʯʝʥʠʷ ʠʣʠ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʫʪʠ ʧʦʣʫʯʝʥʠʷ ʧʨʦʬʝʩʩʠʠ.  

3. ʄʦʜʫʣʴ ʫʛʣʫʙʣʝʥʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ (10-11 ʢʣʘʩʩʳ) ï ʫʛʣʫʙʣʝʥʥʦʝ ʠ ʧʨʠʢʣʘʜʥʦʝ 

ʠʟʫʯʝʥʠʝ ʙʘʟʦʚʳʭ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʠʩʮʠʧʣʠʥ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï çʂʦʩʤʠʯʝʩʢʠʝ ʢʣʘʩʩʳè, ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï 

çʃʝʩʥʳʝ ʢʘʜʝʪʳè. 

ʎʝʣʴ ï ʧʦʜʛʦʪʦʚʢʘ ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣʳ, ʦʙʣʘʜʘʶʱʠʭ ʟʥʘʥʠʷʤʠ ʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʚ 

ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ, ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʬʝʩʩʠʡ ʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʠʣʠ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʩ ʛʦʪʦʚʥʦʩʪʴʶ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʦʜʫʣʠ ʥʘʭʦʜʷʪʩʷ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʥʝ ʪʦʣʴʢʦ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, 

ʧʝʨʝʭʦʜʷ ʦʜʠʥ ʚ ʜʨʫʛʦʡ, ʥʦ ʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʤʦʜʫʣʝʤ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʩʣʫʞʠʪ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʱʝʥʠʷ, ʩʘʤʦʚʳʨʘʞʝʥʠʷ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʦʙʱʝʥʠʝ ʢ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʦʬʝʩʩʠʠ.  
 

 
 

ʈʠʩ. 5. ʌʦʨʤʫʣʘ ʚʳʙʦʨʘ ʧʨʦʬʝʩʩʠʠ 
 

ʉʪʦʠʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩʦʙʣʶʜʘʝʪʩʷ ʧʨʠʥʮʠʧ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 

(ʨʠʩ. 5) ʣʠʯʥʦʩʪʥʳʭ ʩʪʨʝʤʣʝʥʠʡ (çʍʦʯʫè), ʨʝʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ (çʄʦʛʫè) ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʟʘʧʨʦʩʦʚ (çʅʘʜʦè). 

ɺʳʙʦʨ ʧʨʦʬʝʩʩʠʠ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ ʵʪʘʧʦʚ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʂʦʣʠʯʝʩʪʚʦ 

ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʥʘ ʩʝʛʦʜʥʷ ï ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ. ʋ ʢʘʞʜʦʡ ʝʩʪʴ ʩʚʦʷ ʩʧʝʮʠʬʠʢʘ, 

ʦʩʦʙʝʥʥʦʩʪʠ. ʇʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʢʘʬʝʜʨʳ ʄʀʌʠʄʆ ʠ ʰʢʦʣʳ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 7-9 ʢʣʘʩʩʦʚ, 

ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʭʦʜʥʳʝ ʧʨʦʬʪʝʩʪʠʨʦʚʘʥʠʷ. 
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ʐʢʦʣʴʥʠʢʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʩʝʱʘʶʱʠʤ ʠʥʞʝʥʝʨʥʦ-ʬʠʟʠʯʝʩʢʠʡ ʢʣʘʩʩ ʧʨʠ ʢʘʬʝʜʨʝ 

ʄʀʌʠʄʆ, ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʪʝʩʪ ʥʘ ʧʨʦʬʦʨʠʝʥʪʘʮʠʶ ï ʪʝʩʪ ɻʦʣʣʘʥʜʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚʩʝ 

ʧʨʦʬʝʩʩʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʘʪʝʛʦʨʠʡ (https://testometrika.com/business/test-to-

determine-career//): 

V ʯʝʣʦʚʝʢ (ʚʨʘʯʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʧʩʠʭʦʣʦʛʠ, ʶʨʠʩʪʳ ʠ ʪ.ʧ.); 

V ʧʨʠʨʦʜʘ (ʵʢʦʣʦʛ, ʘʛʨʦʥʦʤ, ʙʠʦʣʦʛ, ʘʩʪʨʦʥʦʤ); 

V ʪʝʭʥʠʢʘ (ʚʦʜʠʪʝʣʴ, ʩʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʘʚʪʦʤʝʭʘʥʠʢ ʠ ʪ.ʧ.); 

V ʟʥʘʢʦʚʘʷ ʩʠʩʪʝʤʘ (ʧʨʦʛʨʘʤʤʠʩʪ, ʵʢʦʥʦʤʠʩʪ, ʧʝʨʝʚʦʜʯʠʢ, ʤʘʪʝʤʘʪʠʢ); 

V ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʦʙʨʘʟʳ (ʜʠʟʘʡʥʝʨ, ʭʫʜʦʞʥʠʢ, ʘʨʭʠʪʝʢʪʦʨ, ʘʢʪʝʨ, ʨʝʞʠʩʩʝʨ). 

ʇʨʝʜʧʦʯʪʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ 7-9 ʢʣʘʩʩʦʚ ʉʐ ˉ12 ʠʤ. ɻʝʨʦʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɺ.ɸ. ɼʦʨʦʭʠʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʜʠʘʛʨʘʤʤʝ (ʨʠʩ. 6), ʧʦʜʯʝʨʢʠʚʘʶʪ ʠʥʪʝʨʝʩ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʢ ʪʘʢʠʤ ʩʬʝʨʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ: çʯʝʣʦʚʝʢ-ʟʥʘʢè, çʯʝʣʦʚʝʢ-ʪʝʭʥʠʢʘè, çʯʝʣʦʚʝʢ-

ʧʨʠʨʦʜʘè. ʇʨʦʬʝʩʩʠʠ ʵʪʠʭ ʩʬʝʨ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʘ ʠ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʦʧʣʘʯʠʚʘʝʤʳʤʠ, ʚ ʯʸʤ, ʥʝʩʦʤʥʝʥʥʦ, ʧʨʦʠʛʨʳʚʘʶʪ ʧʨʦʬʝʩʩʠʠ 

ʩʬʝʨʳ çʯʝʣʦʚʝʢ-ʯʝʣʦʚʝʢè.  
 

 
 

ʈʠʩ. 6. ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʳʙʦʨʫ ʢʘʪʝʛʦʨʠʠ ʧʨʦʬʝʩʩʠʠ 
 

ɼʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 9 ʢʣʘʩʩʦʚ (84 ʨʝʩʧʦʥʜʝʥʪʘ) ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʢʘʬʝʜʨʳ ʄʀʌʠʄʆ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʪʝʩʪ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʜ ʤʝʪʦʜʠʢʫ çʂʘʨʪʘ ʠʥʪʝʨʝʩʦʚè ɸ.ɽ. ɻʦʣʦʤʰʪʦʢ, 

ʥʘ ʚʳʷʚʣʝʥʠʝ ʠʥʪʝʨʝʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʦʙʣʘʩʪʷʤʠ: 

ʪʝʭʥʠʢʘ, ʥʘʫʢʘ, ʠʩʢʫʩʩʪʚʦ ʠ ʜʨ. ʅʘ ʨʠʩ. 7 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʚʠʯʥʦʛʦ ʦʧʨʦʩʘ ʦ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʠʟʫʯʝʥʠʶ ʰʢʦʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ (ʛʨʫʧʧʳ ʧʨʝʜʤʝʪʦʚ) ʩ 

ʫʯʸʪʦʤ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʚʳʙʠʨʘʝʤʦʡ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʴʶ. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʜʠʘʛʨʘʤʤʳ, ʤʘʣʘʷ ʜʦʣʷ ʦʙʫʯʘʶʱʠʭʩʷ (10%) ʞʝʣʘʝʪ ʩʝʙʷ ʩʚʷʟʘʪʴ ʩ ʧʨʦʬʝʩʩʠʷʤʠ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ, ʭʦʪʷ 45% ʨʝʩʧʦʥʜʝʥʪʦʚ ʚʳʙʠʨʘʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʝʜʤʝʪʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 
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ʈʠʩ. 7. ɿʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʰʢʦʣʴʥʳʭ ʧʨʝʜʤʝʪʘʭ ʩ ʫʯʝʪʦʤ  

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ 
 

ʅʘ ʩʘʡʪʝ ʢʘʬʝʜʨʳ ʄʀʌʠʄʆ ɽɻʋ ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʰʢʦʣ ʠ 

ʫʯʨʝʞʜʝʥʠʡ ʉʇʆ ʩʦʟʜʘʥʘ ʚʢʣʘʜʢʘ ɸʙʠʪʫʨʠʝʥʪʫ (https://elsu.ru/kaf/maem/prof), ʨʘʩʢʨʳʚʘʶʱʘʷ 

ʚʘʞʥʦʩʪʴ ʧʨʦʬʝʩʩʠʠ ʫʯʠʪʝʣʷ ʚ ʥʘʰʠ ʜʥʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʨʤʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʤʦʣʦʜʳʭ ʧʝʜʘʛʦʛʦʚ ï ʚʳʧʫʩʢʥʠʢʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺʦ ʚʢʣʘʜʢʝ ʚʳʧʫʩʢʥʠʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʤʦʛʫʪ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʙʦʪʳ ʇʨʠʸʤʥʦʡ ʢʘʤʧʘʥʠʠ ʪʝʢʫʱʝʛʦ 

ʛʦʜʘ, ʧʨʘʚʠʣʘʤʠ ʧʨʠʸʤʘ, ʧʝʨʝʯʥʝʤ ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʨʝʟʫʣʴʪʘʪʘʤ 

ɽɻʕ, ʘ ʪʘʢʞʝ ʩʧʝʢʪʨʦʤ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʫʨʦʚʥʝʤ ʦʙʨʘʟʦʚʘʥʠʷ (ʙʘʢʘʣʘʚʨʠʘʪ-

ʤʘʛʠʩʪʨʘʪʫʨʘ-ʘʩʧʠʨʘʥʪʫʨʘ), ʨʝʘʣʠʟʫʝʤʳʭ ʢʘʬʝʜʨʦʡ ʄʀʌʠʄʆ ʠ ɽʣʝʮʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚʦ ʚʢʣʘʜʢʝ ʫʜʝʣʝʥʦ ʧʝʨʝʯʥʶ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʘʢʪʠʚʥʦʩʪʝʡ ʜʣʷ 

ʘʙʠʪʫʨʠʝʥʪʦʚ ʥʘ ʫʯʝʙʥʳʡ ʛʦʜ, ʚʘʞʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʝʪ ʨʘʙʦʪʘ 

ʇʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʝʡ, ʧʨʦʚʦʜʠʤʘʷ ʢʘʬʝʜʨʦʡ ʄʀʌʠʄʆ ʩʦʚʤʝʩʪʥʦ ʩ ʢʘʬʝʜʨʦʡ ʭʠʤʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʜʠʩʮʠʧʣʠʥ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ɽɻʋ ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘ ʥʘ ʙʘʟʝ ʄɸʆʋ çʉʨʝʜʥʷʷ ʰʢʦʣʘ ˉ12 ʠʤ. 

ɻʝʨʦʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺ.ɸ. ɼʦʨʦʭʠʥʘè (ɼʦʛʦʚʦʨ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʇʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʣʘʩʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʝʡ, 2025). ʅʘʟʥʘʯʝʥʠʝ ʇʝʜʢʣʘʩʩʘ: ʧʨʦʚʝʜʝʥʠʝ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʩʝʤʠʥʘʨʦʚ, 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦ ʧʨʝʜʤʝʪʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʮʠʢʣʦʚ, ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ, ʵʢʩʢʫʨʩʠʡ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʧʨʝʜʤʝʪʥʳʭ ʦʣʠʤʧʠʘʜ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʮʝʣʴʶ ʦʟʥʘʢʦʤʣʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʘ, ʫʩʠʣʝʥʠʷ ʠʥʪʝʨʝʩʘ ʦʙʫʯʘʶʱʠʭʩʷ ʢ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʦʬʝʩʩʠʠ, ʧʦʜʜʝʨʞʘʥʠʷ ʤʦʪʠʚʘʮʠʠ ʢ ʦʩʚʦʝʥʠʶ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʦʬʝʩʩʠʠ 

ʫʯʠʪʝʣʷ ʢʘʢ ʦ ʚʘʞʥʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ.  

ɺʳʚʦʜʳ  
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʢʦʣʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʧʨʘʢʪʠʯʝʩʢʦʤ ʵʪʘʧʝ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ çʌʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ ʘʩʧʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠè, ʦʜʥʘʢʦ ʫʞʝ ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʪʦʛʠ:  

- ʩʦʛʣʘʩʥʦ ʠʪʦʛʘʤ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ; 

https://elsu.ru/kaf/maem/prof
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- ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʠ ʦʙʝʩʧʝʯʝʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ; 

- ʦʙʝʩʧʝʯʝʥʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʧʘʨʪʥʸʨʘʤʠ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʦʙʫʯʘʶʱʠʭʩʷ; 

- ʧʦʧʦʣʥʷʝʪʩʷ ʙʘʥʢ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʦʛʨʫʞʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʚ ʧʨʦʬʝʩʩʠʶ ʯʝʨʝʟ ʦʨʛʘʥʠʟʘʮʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʧʘʨʪʥʸʨʘʤʠ; 

- ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʤʦʪʠʚʘʮʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʫʛʣʫʙʣʝʥʥʦʤʫ ʠʟʫʯʝʥʠʶ 

ʧʨʝʜʤʝʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ ʮʠʢʣʘ;  

- ʧʦ ʠʪʦʛʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʧʝʚʘʝʤʦʩʪʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ 

ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʤ ʧʨʝʜʤʝʪʘʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʮʝʥʪʠʨʦʚʘʥʠʝ ʚʥʠʤʘʥʠʷ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ 

ʘʩʧʝʢʪʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʰʢʦʣʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʯʥʫʶ ʦʩʥʦʚʫ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʩʦʜʝʡʩʪʚʫʝʪ ʫʩʧʝʰʥʦʤʫ 

ʚʳʙʦʨʫ ʧʨʦʬʝʩʩʠʠ ʠ ʧʦʚʳʰʘʝʪ ʰʘʥʩʳ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʠʥʪʝʛʨʘʮʠʶ ʚ ʩʦʚʨʝʤʝʥʥʦʝ 

ʦʙʱʝʩʪʚʦ, ʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʰʢʦʣʳ ʠ ʚʫʟʘ. ʇʦʜʦʙʥʦʝ 

ʧʘʨʪʥʝʨʩʪʚʦ ʩʦʟʜʘʝʪ ʧʨʦʜʫʢʪʠʚʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʳʥʢʘ ʪʨʫʜʘ. 
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Abstract. Currently, to prepare competitive graduates, schools must conduct effective 
career guidance not only in accordance with the interests, abilities, and desires of 
students. The need to consider the needs of the country's regions and the involvement 
of universities in the professional development of schoolchildren is becoming 
increasingly important. The design of the educational environment and its role in the 
professional development of schoolchildren are actively studied and researched, but 
problems related to the ambiguity of its conception and construction in modern 
schools, the insufficient development, and, in some cases, the ineffectiveness of the 
organization of career guidance remain unresolved. This article examines the concept 
of the educational environment of a school, focusing on the formation and significance 
of mathematical and natural science aspects as key components of the environment 
aimed at developing fundamental scientific knowledge, research skills, and practical 
abilities of schoolchildren necessary for the implementation of their chosen 
professional activity and adaptation in modern society. An example of a model of the 
educational environment developed by teachers of Secondary School No. 12 named 
after Hero of the Russian Federation V.A. The article presents the current algorithm for 
the phased launch and implementation of a regional project to create an educational 
environment, identifies its components, and outlines priority areas for implementing 
professional orientation for students. It also presents forms of work and examples of 
integrated collaboration between the school, employers, and institutions of additional 
and higher education, in particular, with Bunin Yelets State University, to create the 
school's educational environment and address the objectives of the comprehensive 
action plan to improve the quality of mathematics and natural science education, 
approved by the Government of the Russian Federation. The results of the initial 
testing to determine preferences for a particular professional field and the interest of 
students in studying school subjects necessary for their future profession are 
presented.  
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̖̝̏̅̉̍̏̒̓ ̜̠̐̆̑̆̏̒̍̒̌̆̎̉ ̖̐̏̅̏̅̏̃ ̋ ̔̄̌̔̂̌̆̎̎̏̊ ̘̍́̓̆̍́̓̉̆̒̋̏̊ ̐̏̅̄̏̓̏̃Ȥ
̋̆ ̙̝̋̏̌̎̉̋̏̃ȟ ̎́̐̑́̃̌̆̎̎̏̊ ̎́ ̑́̈̃̉̓̉̆ ̋̑̆́̓̉̃̎̏̒̓̉ ̉ ̖̄̉̂̋̉ ̗̋̏̍̐̆̓̆̎̉̊Ȣ 
ˏ ̝̒̓́̓̆ ̐̑̆̅̒̓́̃̌̆̎́ ̑́̈̑́̂̏̓̋́ ̜̒̉̒̓̆̍ ̗̝̜̖̒̐̆̉́̌̎ ̗̅̉̒̉̐̌̉̎ ̠̅̌ ̘̔́Ȥ
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̝̜̍̆̎̓́̌̎̊ȟ ̜̍̆̇̐̑̆̅̍̆̓̎̊ ̉ ̐̑̉̋̌́̅̎̏̊Ȣ ˏ ̏̒̎̏̃̆ ̏̓̂̏̑́ ̠̒̏̅̆̑̇́̎̉ ̏̂̔Ȥ
̘̠̆̎̉ ̌̆̇́̓ ̗̜̐̑̉̎̉̐ ̝̔̎̅́̍̆̎̓́̌̎̏̒̓̉̕ȟ ̍̆̇̐̑̆̅̍̆̓̎̏̒̓̉ ̉ ̘̐̑́̋̓̉̆̒̋̏̊ 
̘̈̎́̉̍̏̒̓̉Ȣ ˑ̠̌ ψ-̄̏ ̋̌́̒̒́ ̐̑̆̅̌̏̇̆̎ ̋̔̑̒ Ⱥ˚̘́́̌́ ̓̆̏̑̉̉ ̘̉̒̆̌Ȼȟ ̠̅̌ ω-̄̏ ɀ 
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̜̙̐̏̃̆̎̉̆ ̘̍́̓̆̍́̓̉̆̒̋̏̊ ̉ ̘́̌̄̏̑̉̓̍̉̆̒̋̏̊ ̐̏̅̄̏̓̏̃̋̉ ̙̝̋̏̌̎̉̋̏̃ȟ ̔̒̉Ȥ
̌̆̎̉̆ ̖̉ ̗̍̆̇̅̉̒̉̐̌̉̎́̑̎̏̄̏ ̋̑̆́̓̉̃̎̏̄̏ ̜̙̠̍̌̆̎̉ȟ ̙̔̒̐̆̎̏̆ ̘̔́̒̓̉̆ 
̙̝̋̏̌̎̉̋̏̃ ̃ ̐̑̏̆̋̓̎̏̊ ̠̝̅̆̓̆̌̎̏̒̓̉ ̒ ̐̑̆̅̒̓́̃̌̆̎̉̆̍ ̧̆ ̎́ ̘̎́̔̎̏-
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ɺʚʝʜʝʥʠʝ 

ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʣʠʜʝʨʩʪʚʦ 

ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʞʠʚʘʝʪ ʩʝʨʴʝʟʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: ʦʪ ʫʟʢʦ ʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʟʥʘʥʠʡ 

ï ʢ ʨʘʟʚʠʪʠʶ ʢʨʝʘʪʠʚʥʦʩʪʠ, ʤʝʞʧʨʝʜʤʝʪʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ çʛʠʙʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡè, ʩʧʦʩʦʙʥʳʭ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʙʫʜʫʱʝʛʦ (ɼʝʥʠʱʝʚʘ, 2018). ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʵʪʘ ʟʘʜʘʯʘ 

ʩʪʦʠʪ ʧʝʨʝʜ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʛʜʝ ʤʘʪʝʤʘʪʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʘʥʘʣʠʟʘ, ʥʦ ʠ ʠʩʪʦʯʥʠʢʦʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ. ʆʜʥʘʢʦ 

ʧʝʨʝʭʦʜ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʢ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʤʫ, ʢʨʝʘʪʠʚʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʪʨʝʙʫʝʪ 

ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʧʦʜʭʦʜʦʚ ʢ ʫʛʣʫʙʣʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʰʢʦʣʴʥʠʢʦʚ. 

ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʤʘʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʰʢʦʣʳ (ʇʨʠʤʝʨʥʘʷ 

ʆʆʇ ʉʆʆ, 2022), (ʌɻʆʉ, 2024), ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʰʢʦʣʴʥʠʢʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ ʨʘʙʦʪʳ ʩ 

ʫʯʘʱʠʤʠʩʷ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʳ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʛʨʘʥʠʯʝʥʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʥʪʝʛʨʘʮʠʝʡ ʩʤʝʞʥʳʭ ʜʠʩʮʠʧʣʠʥ (ɼʝʟʘ, 2023). ʉʦʚʨʝʤʝʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʧʨʦʝʢʪʳ, ʯʪʦʙʳ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ, ʜʦʣʞʥʳ ʚʳʭʦʜʠʪʴ ʟʘ ʧʨʝʜʝʣʳ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ: 

ʩʦʯʝʪʘʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʪʝʦʨʠʶ ʩ ʧʨʠʢʣʘʜʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʚʦʚʣʝʢʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʡ, ʘ ʠʥʦʛʜʘ ï ʩʪʘʚʠʪʴ ʚʦ ʛʣʘʚʫ ʫʛʣʘ ʠʤʝʥʥʦ 

ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʬʦʨʤʠʨʫʷ ʫ ʰʢʦʣʴʥʠʢʦʚ ʥʘʚʳʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʤʳʰʣʝʥʠʷ. ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜʷʱʝʡ ʩʨʝʜʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʢʨʝʘʪʠʚʥʦʩʪʠ, ʛʜʝ ʫʯʝʥʠʢ ʫʯʠʪʩʷ ʚʠʜʝʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʘʙʩʪʨʘʢʪʥʦʡ ʤʘʪʝʤʘʪʠʢʦʡ ʠ ʨʝʘʣʴʥʳʤʠ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʘ ʧʝʜʘʛʦʛ ï ʚʳʩʪʫʧʘʝʪ ʥʝ ʧʨʦʩʪʦ ʥʘʩʪʘʚʥʠʢʦʤ, ʥʦ ʠ ʧʨʦʚʦʜʥʠʢʦʤ ʢ 

ʨʘʟʚʠʪʠʶ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʫʯʘʱʝʛʦʩʷ (ʂʦʪʦʚ, 2024b). 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʤʳ ʘʥʘʣʠʟʠʨʫʝʤ, ʢʘʢ ʫʛʣʫʙʣʝʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, 

ʜʦʧʦʣʥʝʥʥʘʷ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ 

ʨʘʤʢʘʭ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʝʘʪʠʚʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʰʢʦʣʴʥʠʢʦʚ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ  
ʅʘ ʙʘʟʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ ʫʯʘʱʠʭʩʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ 

ʠʥʬʦʨʤʘʪʠʢʝ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʳʜʝʣʝʥʠʷ ʝʝ 

ʧʨʝʜʤʝʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʳ ʩʤʦʛʣʠ ʥʝ ʪʦʣʴʢʦ ʚʳʜʝʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʨʝʘʪʠʚʥʦʩʪʠ, ʥʦ ʠ ʨʘʟʙʠʪʴ ʠʭ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʳʰʣʝʥʠʷ, ʧʨʝʜʤʝʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʯʥʦʩʪʠ. 

ʊʘʢ ʧʨʝʜʤʝʪʥʳʝ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʪʦʯʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʧʨʦʙʣʝʤʝ, ï ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʘʞʥʳʤ ʢʦʤʧʝʪʝʥʮʠʷʤ, ʬʦʨʤʠʨʫʶʱʠʤʩʷ ʚ ʧʨʦ-

ʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʳʰʣʝʥʠʷ ʦʪʨʘʞʘʶʪ ʫʤʝʥʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥ-

ʬʦʨʤʘʮʠʶ, ʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ. ʂ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʨʝ-

ʘʪʠʚʥʦʩʪʠ ʤʳʰʣʝʥʠʷ ʤʳ ʦʪʥʦʩʠʤ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠ ʥʘʭʦʜʯʠʚʦʩʪʴ. ʂ ʣʠʯʥʦʩʪʥʳʤ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʤ ʢʨʝʘʪʠʚʥʦʩʪʠ ʤʳ ʦʪʥʦʩʠʤ ï ʙʝʛʣʦʩʪʴ, ʥʝʩʪʘʥʜʘʨʪʥʦʩʪʴ, ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʫʚʝʨʝʥʥʳʡ ʩʪʠʣʴ ʧʦʚʝʜʝʥʠʷ ʩ ʦʧʦʨʦʡ ʥʘ ʩʝʙʷ (ʂʦʪʦʚ, 2024a). 

ɺ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʦʩʚʷʱʝʥʥʦʤ ʨʘʟʨʘʙʦʪʢʝ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʦʚ ʤʝʪʦʜʠʢʠ 

ʨʘʟʚʠʪʠʷ ʢʨʝʘʪʠʚʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʥʘ 

ʧʨʠʢʣʘʜʥʦʤ ʤʘʪʝʨʠʘʣʝ, ʤʳ ʚʳʜʝʣʷʝʤ ʨʘʟʨʘʙʦʪʢʫ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʫʙʣʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ. ʊʘʢ ʚ ʨʘʤʢʘʭ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʢʨʝʘʪʠʚʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʥʘ ʧʨʠʢʣʘʜʥʦʤ ʤʘʪʝʨʠʘʣʝ: 

¶ ʚʳʜʝʣʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʝʘʪʠʚʥʦʩʪʠ (ʧʨʝʜʤʝʪʥʳʭ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʳʰʣʝʥʠʷ ʠ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ); 

¶ ʫʛʣʫʙʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʦʩʥʦʚʝ 

ʨʝʘʣʠʟʘʮʠʠ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʢʫʨʩʦʚ ʩʧʝʮʠʘʣʴʥʳʭ 

ʜʠʩʮʠʧʣʠʥ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʚʦʧʨʦʩʦʚ ʤʘʪʝʤʘʪʠʢʠ ʚ ʢʘʯʝʩʪʚʝ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʝʢʪʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʧʨʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʥʘ ʨʘʟʚʠʪʠʝ ʚʳʜʝʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʨʝʘʪʠʚʥʦʩʪʠ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʚʩʝʭ ʵʪʘʧʦʚ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʢʘʯʝʩʪʚ ʢʨʝʘʪʠʚʥʦʩʪʠ ʜʣʷ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʠʭ ʨʘʟʚʠʪʠʷ. 

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʜʘʯ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʢʦʤʧʦʥʝʥʪʳ 

ʤʝʪʦʜʠʢʠ ʨʘʟʚʠʪʠʷ ʢʨʝʘʪʠʚʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʥʘ ʧʨʠʢʣʘʜʥʦʤ ʤʘʪʝʨʠʘʣʝ. 

ʅʘ ʫʨʦʚʥʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʝʪʦʜʠʢʠ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʩʠʩʪʝʤʥʦ-

ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʨʠʥʮʠʧʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʠ, ʤʝʞʧʨʝʜʤʝʪʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʦʪʙʦʨʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʫʙʣʝʥʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʤ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ. 
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ʆʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʨʝʘʪʠʚʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʳ ʚʳʜʝʣʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ, ʢʦʪʦʨʦʝ ʦʙʣʘʜʘʣʦ ʙʳ ʘʢʪʫʘʣʴʥʦʩʪʴʶ (ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʪʝʤʳ ʧʨʦʝʢʪʘ) ʠ 

ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ çʨʝʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘè (ʪʨʝʙʦʚʘʥʠʝ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ). ʅʘʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʨʠʥʮʠʧʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʠ (ʦʙʝʩʧʝʯʝʥʠʝ ʛʣʫʙʠʥʳ 

ʩʦʜʝʨʞʘʥʠʷ), ʤʝʞʧʨʝʜʤʝʪʥʦʩʪʠ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʠʥʬʦʨʤʘʪʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʠʪʴ çʧʨʦʜʫʢʪè) ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ (ʦʙʦʩʥʦʚʘʥʠʝ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ çʧʨʦʜʫʢʪʘè) (ʂʦʪʦʚ, 2024b). 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʳʜʝʣʝʥʥʳʝ ʥʘʤʠ ʥʘʧʨʘʚʣʝʥʠʷ ʫʛʣʫʙʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʳʜʝʣʝʥʥʳʤ ʧʨʠʥʮʠʧʘʤ. 

ʊʘʙʣʠʮʘ ˉ 1.  

ʅʘʧʨʘʚʣʝʥʠʷ ʫʛʣʫʙʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ  

ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʠʥʮʠʧʦʚ ʦʪʙʦʨʘ ʩʦʜʝʨʞʘʥʠʷ 
 

 
ʇʨʠ ʵʪʦʤ ʤʳ ʤʦʞʝʤ ʚʳʜʝʣʠʪʴ ʫʨʦʚʥʠ ʫʛʣʫʙʣʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʧʠʨʘʷʩʴ ʥʘ ʰʠʨʦʪʫ 

ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʩʤ. ʪʘʙʣʠʮʫ ˉ 2). 
 

ʊʘʙʣʠʮʘ ˉ 2.  

ɺʦʟʤʦʞʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʚʳʜʝʣʝʥʥʳʤ  

ʙʣʦʢʘʤ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʫʛʣʫʙʣʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 
 

 
ʄʳ ʚʠʜʠʤ, ʯʪʦ ʢʘʞʜʳʡ ʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ, ʧʦ ʩʫʱʝʩʪʚʫ, ʷʚʣʷʝʪʩʷ ʥʘʜʩʪʨʦʡʢʦʡ ʥʘʜ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ (ʨʠʩ. 1). ɺ ʢʘʞʜʦʤ ʠʟ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʤʘʪʝʤʘʪʠʢʝ, ʢʦʪʦʨʘʷ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʢ ʜʦʩʪʠʞʝʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ (ɼʝʥʠʱʝʚʘ, 2013). ʊʘʢʞʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʨʠʢʣʘʜʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʢʣʶʯʘʝʪ ʫʛʣʫʙʣʝʥʥʫʶ ʠ ʤʝʞʧʨʝʜʤʝʪʥʫʶ ʧʦʜʛʦʪʦʚʢʠ ʢʘʢ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ 
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ʵʪʘʧ. ʀʤʝʥʥʦ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʳʰʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʜʣʷ ʨʝʰʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʜʘʯ.  
 

 
 

ʈʠʩ. 1. ʋʨʦʚʥʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ  
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʢʣʘʜʥʘʷ ʫʛʣʫʙʣʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʦʪʚʝʯʘʝʪ ʚʳʜʝʣʝʥʥʳʤ ʥʘʤʠ ʨʘʥʝʝ 

ʧʨʠʥʮʠʧʘʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʠ, ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʵʪʠʤʠ ʧʨʠʥʮʠʧʘʤʠ, ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʥʦʚʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʥʦ ʥʘ ʦʙʫʯʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʩʦʚʨʝʤʝʥʥʳʤ ʘʣʛʦʨʠʪʤʘʤ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʯʪʦ ʧʦʟʚʦʣʠʪ  ʠʤ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʚʳʙʦʨ ʪʝʤ 

ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʩʨʘʚʥʠʪʴ ʨʘʟʣʠʯʥʳʝ ʨʝʰʝʥʠʷ 

ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʟʘʜʘʯʠ, ʠʩʩʣʝʜʦʚʘʪʴ ʥʝʨʝʰʝʥʥʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ ʠ 

ʧʨʦʙʣʝʤʳ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʪʝʦʨʝʪʠʢʦ-ʯʠʩʣʦʚʳʭ 

ʘʣʛʦʨʠʪʤʦʚ, ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʷʭ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʠʟʫʯʝʥʥʦʡ 

ʪʝʦʨʠʠ (ɼʝʟʘ, 2023).  

ʈʝʟʫʣʴʪʘʪʳ 

ɼʣʷ ʫʯʘʱʠʭʩʷ 8-ʭ ï 10-ʭ ʢʣʘʩʩʦʚ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʠ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʙʣʦʯʥʳʭ 

ʢʫʨʩʦʚ (ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ï ʉɼ), ʧʦʟʚʦʣʷʶʱʘʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʟʫʯʝʥʠʝ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ 

ʧʨʠʢʣʘʜʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʙʫʜʝʪ ʧʦʚʳʰʘʪʴʩʷ ʫʨʦʚʝʥʴ 

ʫʛʣʫʙʣʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʊʘʢ ʚ 8 ʢʣʘʩʩʝ ï ʵʪʦ ʠʟʫʯʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʪʝʦʨʝʪʠʢʦ-

ʯʠʩʣʦʚʳʭ ʦʩʥʦʚ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ.  

ʊʘʙʣʠʮʘ ˉ 3.  

ʊʝʤʘʪʠʯʝʩʢʠʝ ʙʣʦʢʠ ʉɼ ʧʦ ʢʣʘʩʩʘʤ ʠ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ 
 

 
 

ɺ 9 ʢʣʘʩʩʝ ï ʵʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʝʘʣʠʟʘʮʠʷ ʤʝʞʧʨʝʜʤʝʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʨʘʤʢʘʭ ʘʥʘʣʠʟʘ ʠ ʠʟʫʯʝʥʠʷ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ.  



#/.4).55-Ȣ ˙ˍ˟˒˙ˍ˟˕˗ˍȢ ˕˚ˡ˛˝˙ˍ˟˕˗ˍȢ ˛ˎ˝ˍ˔˛ˏˍ˚˕˒Ȣ 2025Ȣ Ο4 

27 

ɺ 10 ʢʣʘʩʩʝ ï ʵʪʦ ʧʨʠʢʣʘʜʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ: ʟʥʘʢʦʤʩʪʚʦ ʩ ʩʘʤʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠ 

ʘʢʪʫʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʘʣʛʦʨʠʪʤʘʤʠ, ʠʭ ʨʝʘʣʠʟʫʶʱʠʤʠ, ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, 

ʣʝʞʘʱʠʤʠ ʚ ʦʩʥʦʚʝ ʵʪʠʭ ʘʣʛʦʨʠʪʤʦʚ (ʩʤ. ʪʘʙʣʠʮʫ 3).  

ʆʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʩʦʜʝʨʞʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʫʨʩʦʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʢʘʞʜʦʤʫ ʢʣʘʩʩʫ ʧʦʜʛʦʪʦʚʢʠ. 

ɼʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 8-ʛʦ ʢʣʘʩʩʘ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʜʠʩʮʠʧʣʠʥʘ çʅʘʯʘʣʘ ʪʝʦʨʠʠ ʯʠʩʝʣè, 

ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʙʣʦʢʘ: çɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠè, çʄʦʜʘʣʴʥʘʷ ʘʨʠʬʤʝʪʠʢʘè ʠ 

çɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳè (ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʨʘʞʘʝʪ ʚʳʜʝʣʝʥʥʳʝ ʧʨʠʢʣʘʜʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ). ʕʪʠ ʙʣʦʢʠ ʟʥʘʢʦʤʷʪ ʫʯʘʱʠʭʩʷ ʩ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʢ 

ʨʝʰʝʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʟʘʜʘʯ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʨʠʢʣʘʜʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʚʳʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ çʛʣʫʙʦʢʠʭè ʟʥʘʥʠʡ ʤʘʪʝʤʘʪʠʢʠ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ.  

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʢʫʨʩʘ: 

¶ ʨʘʩʰʠʨʠʪʴ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʫʯʘʱʠʭʩʷ, ʧʦʚʳʩʠʪʴ ʠʥʪʝʨʝʩ ʫʯʘʱʠʭʩʷ ʢ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʟʘʜʘʯʘʤ, ʨʘʟʚʠʪʴ ʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ 

ʥʘʚʳʢʠ; 

¶ ʧʦʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʭʩʷ ʩ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʘʣʛʦʨʠʪʤʘ ɽʚʢʣʠʜʘ, ʦʩʥʦʚʥʳʤʠ ʩʣʝʜʩʪʚʠʷʤʠ ʦʩ-

ʥʦʚʥʦʡ ʪʝʦʨʝʤʳ ʘʨʠʬʤʝʪʠʢʠ, ʘʨʠʬʤʝʪʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ ʠ ʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤʠ; 

¶ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʦʜ-

ʥʠʭ ʠ ʪʝʭ ʞʝ ʟʘʜʘʯ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʨʘʟʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʨʝʰʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ. 

ʊʝʤʘʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʫʨʩʘ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 4. 
 

ʊʘʙʣʠʮʘ 4.  

ʊʝʤʘʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʫʨʩʘ çʅʘʯʘʣʘ ʪʝʦʨʠʠ ʯʠʩʝʣè 
 

 
 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʪʝʦʨʝʪʠʢʦ-ʯʠʩʣʦʚʳʤ ʘʣʛʦʨʠʪʤʘʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʙʣʦʢ çɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠè. ʆʥ ʦʧʠʨʘʝʪʩʷ ʥʘ ʦʩʥʦʚʥʫʶ ʪʝʦʨʝʤʫ ʘʨʠʬʤʝʪʠʢʠ ʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʚ ʢʘʥʦʥʠʯʝʩʢʦʤ ʚʠʜʝ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʘʣʠʟʘʮʠʶ 

ʨʘʟʣʦʞʝʥʠʷ ʯʠʩʝʣ ʥʘ ʧʨʦʩʪʳʝ ʤʥʦʞʠʪʝʣʠ (ɹʫʭʰʪʘʙ, 2008) ï ʟʘʜʘʯʘ ʧʨʠ ʚʩʝʡ ʩʚʦʝʡ ʧʨʦʩʪʦʪʝ 

ʬʦʨʤʫʣʠʨʦʚʢʠ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʟʘʛʘʜʢʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ. 
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ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʤ ʢʨʠʧʪʦʛʨʘʬʠʠ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʙʣʦʢ çʄʦʜʘʣʴʥʘʷ ʘʨʠʬʤʝʪʠʢʘè. ɼʣʷ ʦʙʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʦʙʣʝʤʘʤ, 

ʩʚʷʟʘʥʥʳʤ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤʠ ʚʦʧʨʦʩʘʤʠ, ʫʯʘʱʠʭʩʷ ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ 

ʧʦʟʥʘʢʦʤʠʪʴ ʩ ʙʘʟʦʚʳʤʠ ʧʦʥʷʪʠʷʤʠ ʪʝʦʨʠʠ ʩʨʘʚʥʝʥʠʡ. ʉʨʘʟʫ ʦʪʤʝʪʠʤ, ʯʪʦ ʦʥʠ ʜʦʚʦʣʴʥʦ 

ʧʨʦʩʪʳ ʠ ʜʦʩʪʫʧʥʳ ʰʢʦʣʴʥʠʢʘʤ. ʀʟʫʯʝʥʠʝ ʦʩʥʦʚ ʪʝʦʨʠʠ ʩʨʘʚʥʝʥʠʡ ʪʘʢʞʝ ʤʦʛʣʦ ʙʳ ʧʦʤʦʯʴ 

ʫʯʘʱʠʤʩʷ ʚ ʧʦʜʛʦʪʦʚʢʝ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ˉ 19 ɽʜʠʥʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ (ɽɻʕ) 

ʧʦ ʤʘʪʝʤʘʪʠʢʝ (ɼʝʟʘ, 2011), ʘ ʪʘʢʞʝ ʫʧʨʦʩʪʠʪʴ ʨʘʙʦʪʫ ʩ ʢʦʤʙʠʥʘʪʦʨʥʳʤʠ ʠ ʨʝʢʫʨʨʝʥʪʥʳʤʠ 

ʟʘʜʘʯʘʤʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʧʦʟʚʦʣʠʪʴ ʣʫʯʰʝ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʦʣʠʤʧʠʘʜʘʤ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, 

ʠʥʬʦʨʤʘʪʠʢʝ, ʢʨʠʧʪʦʛʨʘʬʠʠ ʠ ʜʨʫʛʠʤ ʤʝʞʧʨʝʜʤʝʪʥʳʤ ʦʣʠʤʧʠʘʜʘʤ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʤʝʪʦʜʘʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʙʣʦʢ 

çɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳè, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʢʘʢ 

ʘʣʛʦʨʠʪʤ ɽʚʢʣʠʜʘ ʠ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʠ (ʥʘʭʦʞʜʝʥʠʝ ʅʆɼ ʜʚʫʭ ʯʠʩʝʣ), ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʘʣʛʦʨʠʪʤʳ (ʙʳʩʪʨʦʝ ʫʤʥʦʞʝʥʠʝ, ʦʧʪʠʤʠʟʘʮʠʷ ʚʦʟʚʝʜʝʥʠʷ ʚ ʩʪʝʧʝʥʴ, ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʳʯʠʩʣʝʥʠʡ). ɼʘʥʥʳʡ ʙʣʦʢ ʧʦʟʚʦʣʷʝʪ ʧʦʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʭʩʷ ʩ 

ʤʝʞʧʨʝʜʤʝʪʥʳʤʠ ʩʚʷʟʷʤʠ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʨʘʤʢʘʭ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ. ʀʟʫʯʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ ʘʥʘʣʠʟʫ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʠ ʢʦʤʧʴʶʪʝʨʘ, ʢʦʪʦʨʳʝ ʣʠʙʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʥʘʩ, 

ʣʠʙʦ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʜʣʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ.  

ɼʘʥʥʳʝ ʙʣʦʢʠ ʧʦʟʚʦʣʷʶʪ ʧʦʚʪʦʨʠʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ 5ï7 ʢʣʘʩʩʘ 

(ɸʣʛʦʨʠʪʤ ɽʚʢʣʠʜʘ. ʇʨʦʩʪʳʝ ʯʠʩʣʘ. ʇʨʠʟʥʘʢʠ ʜʝʣʠʤʦʩʪʠ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʯʠʩʣʘ ʚ ʚʠʜʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʦʩʪʳʭ ʯʠʩʝʣ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʯʠʩʣʘ). ʈʝʰʘʶʪʩʷ ʟʘʜʘʯʠ: ʨʘʟʣʦʞʝʥʠʝ ʙʦʣʴʰʠʭ 

ʯʠʩʝʣ ʥʘ ʤʥʦʞʠʪʝʣʠ (ʧʨʦʙʥʳʝ ʜʝʣʝʥʠʷ, ʧʨʠʟʥʘʢʠ ʜʝʣʠʤʦʩʪʠ), ʥʘʭʦʞʜʝʥʠʝ ʅʆɼ ʠ ʅʆʂ ʜʚʫʭ 

ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʠ ʟʘʜʘʯʠ ʩ ʥʠʤʠ, ʚʳʚʦʜ ʧʨʠʟʥʘʢʦʚ ʜʝʣʠʤʦʩʪʠ ʜʣʷ ʯʠʩʝʣ, ʟʘʧʠʩʘʥʥʳʭ ʚ 

ʜʨʫʛʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ, çʙʳʩʪʨʦʝè ʫʤʥʦʞʝʥʠʝ. ʊʘʢʞʝ ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ ɻʀɸ, ʦʣʠʤʧʠʘʜ 

ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʟʘʜʘʯʠ (ʤʘʪʝʤʘʪʠʢʘ + ʠʥʬʦʨʤʘʪʠʢʘ).  

ʇʨʠʤʝʨʳ ʟʘʜʘʯ ʙʣʦʢʘ 8.1 (ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ). ɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʰʠʨʦʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʆɻʕ ˉ 19 ʠ ɽɻʕ ˉ 19, ʘ ʪʘʢʞʝ ʦʣʠʤʧʠʘʜʥʳʭ ʟʘʜʘʯʘʭ.  

1) (ʈʝʰʫ ɽɻʕ ʤʘʪʝʤʘʪʠʢʘ ʙʘʟʘ ˉ 510715) ʅʘʡʜʠʪʝ ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ, ʙʦʣʴʰʝʝ 1340, ʥʦ 

ʤʝʥʴʰʝʝ 1640, ʢʦʪʦʨʦʝ ʜʝʣʠʪʩʷ ʥʘ ʢʘʞʜʫʶ ʩʚʦʶ ʮʠʬʨʫ ʠ ʚʩʝ ʮʠʬʨʳ ʢʦʪʦʨʦʛʦ ʨʘʟʣʠʯʥʳ ʠ ʥʝ 

ʨʘʚʥʳ ʥʫʣʶ. ɺ ʦʪʚʝʪʝ ʫʢʘʞʠʪʝ ʢʘʢʦʝ-ʥʠʙʫʜʴ ʦʜʥʦ ʪʘʢʦʝ ʯʠʩʣʦ. 

2) (ʈʝʰʫ ɽɻʕ ʤʘʪʝʤʘʪʠʢʘ ʧʨʦʬʠʣʴ ˉ 516054) ʐʝʩʪʴ ʨʘʟʣʠʯʥʳʭ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʪʘʢʦʚʳ, 

ʯʪʦ ʥʠʢʘʢʠʝ ʜʚʘ ʠʟ ʥʠʭ ʥʝ ʠʤʝʶʪ ʦʙʱʝʛʦ ʜʝʣʠʪʝʣʷ, ʙʦʣʴʰʝʛʦ 1. 

ʘ) ʄʦʞʝʪ ʣʠ ʩʫʤʤʘ ʵʪʠʭ ʯʠʩʝʣ ʙʳʪʴ ʨʘʚʥʦʡ 39?  

ʙ) ʄʦʞʝʪ ʣʠ ʩʫʤʤʘ ʵʪʠʭ ʯʠʩʝʣ ʙʳʪʴ ʨʘʚʥʦʡ 34? 

ʚ) ʂʘʢʦʚʘ ʠʭ ʤʠʥʠʤʘʣʴʥʘʷ ʩʫʤʤʘ? 

3) (ʆʣʠʤʧʠʘʜʥʘʷ ʟʘʜʘʯʘ) ʅʘʡʜʠʪʝ ʩʫʤʤʫ ʚʩʝʭ ʜʚʫʟʥʘʯʥʳʭ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ, ʫ ʢʘʞʜʦʛʦ ʠʟ 

ʢʦʪʦʨʳʭ ʩʫʤʤʘ ʚʩʝʭ ʝʛʦ ʥʘʪʫʨʘʣʴʥʳʭ ʜʝʣʠʪʝʣʝʡ (ʚʢʣʶʯʘʷ ʩʘʤʦ ʯʠʩʣʦ) ʜʚʫʟʥʘʯʥʘ ʠ ʚ 18 ʨʘʟ 

ʙʦʣʴʰʝ ʯʠʩʣʘ ʝʛʦ ʨʘʟʣʠʯʥʳʭ ʥʘʪʫʨʘʣʴʥʳʭ ʜʝʣʠʪʝʣʝʡ (ʚʢʣʶʯʘʷ ʩʘʤʦ ʯʠʩʣʦ). 

ʇʨʠʤʝʨʳ ʟʘʜʘʯ ʙʣʦʢʘ 8.2 (ʤʦʜʘʣʴʥʘʷ ʘʨʠʬʤʝʪʠʢʘ). ʆʪʤʝʪʠʤ, ʯʪʦ ʬʦʨʤʫʣʠʨʦʚʢʠ 

ʙʦʣʴʰʠʥʩʪʚʘ ʟʘʜʘʯ ʥʝ ʠʤʝʶʪ ʦʪʩʳʣʦʢ ʢ ʪʝʦʨʠʠ ʩʨʘʚʥʝʥʠʡ, ʠʤʝʶʪ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʘʣʴʥʦʡ ʘʨʠʬʤʝʪʠʢʠ. 

1) ʅʘʡʪʠ ʧʦʩʣʝʜʥʶʶ ʮʠʬʨʫ ʚʳʨʘʞʝʥʠʷ 567
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2) (ʈʝʰʫ ɽɻʕ ʤʘʪʝʤʘʪʠʢʘ ʙʘʟʘ ˉ 510210) ʅʘʡʜʠʪʝ ʯʝʪʳʨʸʭʟʥʘʯʥʦʝ ʯʠʩʣʦ, ʢʨʘʪʥʦʝ 22, 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʮʠʬʨ ʢʦʪʦʨʦʛʦ ʨʘʚʥʦ 24. ɺ ʦʪʚʝʪʝ ʫʢʘʞʠʪʝ ʢʘʢʦʝ-ʥʠʙʫʜʴ ʦʜʥʦ ʪʘʢʦʝ ʯʠʩʣʦ. 

3) (ʆʣʠʤʧʠʘʜʥʘʷ ʟʘʜʘʯʘ) ʂʨʝʩʪʴʷʥʢʘ ʥʝʩʣʘ ʥʘ ʙʘʟʘʨ ʢʦʨʟʠʥʫ ʷʠʮ. ʅʝʦʩʪʦʨʦʞʥʳʡ ʚʩʘʜʥʠʢ, 

ʦʙʛʦʥʷʷ ʞʝʥʱʠʥʫ, ʟʘʜʝʣ ʢʦʨʟʠʥʫ ʠ ʚʩʝ ʷʡʮʘ ʨʘʟʙʠʣʠʩʴ. ɾʝʣʘʷ ʚʦʟʤʝʩʪʠʪʴ ʫʱʝʨʙ, ʦʥ ʩʧʨʦʩʠʣ 

ʫ ʢʨʝʩʪʴʷʥʢʠ, ʩʢʦʣʴʢʦ ʷʠʮ ʙʳʣʦ ʚ ʢʦʨʟʠʥʝ. ʆʥʘ ʦʪʚʝʪʠʣʘ, ʯʪʦ ʯʠʩʣʘ ʷʠʮ ʥʝ ʟʥʘʝʪ, ʥʦ ʢʦʛʜʘ 

ʦʥʘ ʨʘʩʢʣʘʜʳʚʘʣʘ ʧʦ 2, ʧʦ 3, ʧʦ 4, ʧʦ 5 ʠ ʧʦ 6, ʪʦ ʢʘʞʜʳʡ ʨʘʟ 1 ʷʡʮʦ ʦʩʪʘʚʘʣʦʩʴ ʣʠʰʥʠʤ, ʘ 

ʢʦʛʜʘ ʦʥʘ ʨʘʟʣʦʞʠʣʘ ʧʦ 7, ʣʠʰʥʠʭ ʷʠʮ ʥʝ ʦʩʪʘʣʦʩʴ. ʉʢʦʣʴʢʦ ʷʠʮ ʥʝʩʣʘ ʥʘ ʙʘʟʘʨ ʢʨʝʩʪʴʷʥʢʘ? 

ʇʨʠʤʝʨʳ ʟʘʜʘʯ ʙʣʦʢʘ 8.3 (ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ). ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ï ʧʦʠʩʢ ʩʘʤʦʛʦ ʙʳʩʪʨʦʛʦ (ʦʧʪʠʤʘʣʴʥʦʛʦ) ʨʝʰʝʥʠʷ ʚ ʠʤʝʶʱʠʭʩʷ 
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ʫʩʣʦʚʠʷʭ. ʆʪʤʝʪʠʤ, ʯʪʦ çʨʫʯʥʳʝè ʚʳʯʠʩʣʝʥʠʷ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʦʪʣʠʯʠʷ ʦʪ 

ʚʳʯʠʩʣʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕɺʄ. 

1) ɺʳʯʠʩʣʠʪʴ 457832Ŀ236571 ʤʝʪʦʜʦʤ ʂʘʨʘʮʫʙʳ. 

2) ɺʦʟʚʝʩʪʠ , ʚʳʧʦʣʥʠʚ ʥʝ ʙʦʣʝʝ 4 ʫʤʥʦʞʝʥʠʡ. 

3) ɺʳʯʠʩʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʙʠʪʦʚʳʭ ʦʧʝʨʘʮʠʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 7Ŀ13, 13-7, . 

ɼʣʷ ʫʯʘʱʠʭʩʷ 9-ʛʦ ʢʣʘʩʩʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʫʛʣʫʙʣʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʤʘʪʠʢ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 

çʊʝʦʨʝʪʠʢʦ-ʯʠʩʣʦʚʳʝ ʘʣʛʦʨʠʪʤʳè, çʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʢʨʠʧʪʦʛʨʘʬʠʠ ʠ ʦʩʥʦʚʥʳʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳè ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʢʫʨʩ çɸʣʛʦʨʠʪʤʠʟʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʟʘʜʘʯè, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʦʩʥʦʚʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ, ʥʦ ʠ ʜʝʪʘʣʴʥʝʝ ʠʟʫʯʠʪʴ ʪʝʤʘʪʠʯʝʩʢʠʡ ʙʣʦʢ 

çʧʨʠʙʣʠʞʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷè, ʘ ʪʘʢʞʝ ʥʘ ʧʨʘʢʪʠʢʝ ʫʙʝʜʠʪʴʩʷ ʚ ʩʣʦʞʥʦʩʪʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ 

ʘʣʛʦʨʠʪʤʦʚ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠ 

(ʂʫʚʘʡʩʢʦʚʘ, 2014). 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʢʫʨʩʘ:  

¶ ʫʛʣʫʙʣʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ, ʨʘʟʚʠʪʠʝ ʠʥʪʝʨʝʩʘ ʫʯʘʱʠʭʩʷ ʢ ʧʨʝʜʤʝʪʫ, ʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʚʦʩʧʠʪʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʠʭ ʠʥʠʮʠʘʪʠʚʳ ʠ ʪʚʦʨʯʝʩʪʚʘ; 

¶ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʧʨʠʥʮʠʧʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʨʘʙʦʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ Mathcad, 

MATLAB, WolframAlpha, ʩ ʧʨʠʢʣʘʜʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʧʨʠʙʣʠʞʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʧʨʦ-

ʩʪʝʡʰʠʤʠ ʢʨʠʧʪʦʩʠʩʪʝʤʘʤʠ. 

¶ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʟʫʯʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʫ ʦʩʥʦʚʥʳʭ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ.  

ʂʫʨʩ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʙʣʦʢʦʚ: çʂʦʥʝʯʥʳʝ ʮʝʧʥʳʝ ʜʨʦʙʠè, çʏʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳè, 

çɸʣʛʦʨʠʪʤʳ ʩʠʤʤʝʪʨʠʯʥʦʡ ʢʨʠʧʪʦʛʨʘʬʠʠè. ʊʝʤʘʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʫʨʩʘ ʧʨʠʚʝʜʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 5.  

ʊʘʙʣʠʮʘ ˉ 5.  

ʊʝʤʘʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʫʨʩʘ çʏʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳè 
 

 
 

ɼʘʥʥʳʡ ʢʫʨʩ ʧʨʦʜʦʣʞʘʝʪ ʤʘʪʝʨʠʘʣ 8-ʛʦ ʢʣʘʩʩʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʠʣʦʞʝʥʠʷ ʘʣʛʦʨʠʪʤʘ 

ɽʚʢʣʠʜʘ ʢ ʩʦʢʨʘʱʝʥʠʶ ʜʨʦʙʝʡ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʷʤ ʚ ʬʠʟʠʢʝ (ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʠ 

ʨʘʩʯʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ), ʧʨʦʜʦʣʞʘʝʪ ʘʣʛʦʨʠʪʤʠʯʝʩʢʫʶ ʣʠʥʠʶ ʠ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʜʣʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʥʘʯʠʥʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʪʝʦʨʝʪʠʢʦ-ʯʠʩʣʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʘ ʠʤʝʥʥʦ ʘʣʛʦʨʠʪʤʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʱʠʪʫ ʠʥʬʦʨʤʘʮʠʠ. 
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ɹʣʦʢ 9.1. ʂʦʥʝʯʥʳʝ ʮʝʧʥʳʝ ʜʨʦʙʠ. 

1) ɺʳʯʠʩʣʠʪʝ ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʠ ʜʚʫʭ ʰʝʩʪʝʨʝʥ ʩ ʟʫʙʴʷʤʠ 8 ʠ 132, 

6 ʠ 26, 9 ʠ 181. 

2) ʋ ʚʘʩ ʠʤʝʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʜʠʥʘʢʦʚʳʭ ʨʝʟʠʩʪʦʨʦʚ ʝʜʠʥʠʯʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ɺʦʟʤʦʞʥʦ ʣʠ, ʢʦʤʙʠʥʠʨʫʷ ʠʭ (ʪʦ ʝʩʪʴ ʩʦʝʜʠʥʷʷ ʧʘʨʘʣʣʝʣʴʥʦ ʠ/ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ) ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʩʦʩʪʘʚʠʪʴ ʩʭʝʤʫ, ʠʤʝʶʱʫʶ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ? (ʆʪʤʝʪʠʤ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʧʧʘʨʘʪʘ ʮʝʧʥʳʭ ʜʨʦʙʝʡ ʧʦʟʚʦʣʷʝʪ ʚʤʝʩʪʦ 154 ʨʝʟʠʩʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʦʣʴʢʦ 10). 

ɹʣʦʢ 9.2. ɸʣʛʦʨʠʪʤʳ ʩʠʤʤʝʪʨʠʯʥʦʡ ʢʨʠʧʪʦʛʨʘʬʠʠ 

1) ʋʢʘʟʘʪʴ ʥʝ ʤʝʥʝʝ 7 ʨʘʟʣʠʯʥʳʭ ʰʠʬʨʦʚ ʧʦʜʩʪʘʥʦʚʢʠ. 

2) ʉʢʦʣʴʢʦ ʩʫʱʝʩʪʚʫʝʪ ʘʬʬʠʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠ N=30? 

3)  (ʆʣʠʤʧʠʘʜʥʘʷ ʟʘʜʘʯʘ) ʉʪʘʥʜʘʨʪ EAN (European Article Number ð ʝʚʨʦʧʝʡʩʢʠʡ ʥʦʤʝʨ 

ʪʦʚʘʨʘ) ʩʝʡʯʘʩ ʷʚʣʷʝʪʩʷ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʥʦʤʝʨʦʤ ʪʦʚʘʨʘ. ʐʪʨʠʭʢʦʜʳ EAN ʦʙʳʯʥʦ ʩʦʩʪʦʷʪ 

ʠʟ 13 ʮʠʬʨ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʯʝʨʥʳʤʠ ʧʦʣʦʩʘʤʠ ʠ ʧʨʦʙʝʣʘʤʠ, ʚʤʝʩʪʝ ʦʙʨʘʟʫʶʱʠʤʠ 

ʜʚʦʠʯʥʳʡ ʢʦʜ. ʎʠʬʨʳ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʢʦʜ ʩʪʨʘʥʳ; ʢʦʤʧʘʥʠʷ ʠ ʧʨʦʜʫʢʪ, ʠ ʧʦʩʣʝʜʥʷʷ 

ʮʠʬʨʘ - ʢʦʥʪʨʦʣʴʥʳʡ ʢʦʜ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʢʦʜʘ ʥʘʜʦ ʩʣʦʞʠʪʴ ʮʠʬʨʳ ʥʘ 

ʥʝʯʝʪʥʳʭ ʧʦʟʠʮʠʷʭ, ʥʘʯʠʥʘʷ ʩ ʣʝʚʦʡ ʠ ʙʝʟ ʫʯʝʪʘ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʫʪʨʦʝʥʥʫʶ ʩʫʤʤʫ ʮʠʬʨ ʥʘ 

ʯʝʪʥʳʭ ʧʦʟʠʮʠʷʭ. ʊʦʛʜʘ ʢʦʥʪʨʦʣʴʥʘʷ ʮʠʬʨʘ ʜʦʧʦʣʥʷʝʪ ʦʙʱʫʶ ʩʫʤʤʫ ʜʦ ʟʥʘʯʝʥʠʷ, ʢʨʘʪʥʦʛʦ 

10 (ɻʦʤʝʩ, 2014). ɼʣʷ ʢʦʜʘ 841387100304*   ʢʦʥʪʨʦʣʴʥʘʷ ʮʠʬʨʘ 9. ɺʦʩʩʪʘʥʦʚʠʪʝ ʥʘ 

ʰʪʨʠʭʢʦʜʝ ʩʪʝʨʪʫʶ ʮʠʬʨʫ: 
 

 
ʇʨʠʤʝʯʘʥʠʝ: ʟʘʜʘʯʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʠʠ ʩʨʘʚʥʝʥʠʡ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʘʥʘʣʠʟ ʪʝʦʨʠʠ ʠ ʪʨʝʙʫʶʪ ʥʝʘʣʛʦʨʠʪʤʠʯʥʳʭ ʨʝʰʝʥʠʡ. 

ɹʣʦʢ 9.3. ʏʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ 

1) ʅʘʧʠʰʠʪʝ ʧʨʦʛʨʘʤʤʫ ʚ Mathcad ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʬʘʢʪʦʨʠʘʣʘ ʯʠʩʣʘ n! 

2) ʈʝʘʣʠʟʫʡʪʝ ʘʣʛʦʨʠʪʤ çʈʝʰʝʪʦ ʕʨʘʪʦʩʬʝʥʘè ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʚʩʝʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ ʜʦ N. 

3) ʈʝʘʣʠʟʫʡʪʝ ʤʝʪʦʜ ʙʠʝʢʮʠʠ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʨʥʷ ʫʨʘʚʥʝʥʠʷ  

. 

ʇʨʠʤʝʯʘʥʠʝ: ʟʘʜʘʯʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʢʦʤʧʴʶʪʝʨʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʭ 

ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ. ʎʝʣʴʶ ʪʘʢʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʝʤʦʥʩʪʨʘʮʠʷ ʨʘʙʦʪʳ ʧʘʢʝʪʦʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʥʦ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʩʣʦʞʥʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ. 

10-ʡ ʢʣʘʩʩ ï ʩʘʤʳʡ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʚʦʧʨʦʩʦʚ ʚ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʫʯʘʱʠʝʩʷ ʥʝ ʦʙʨʝʤʝʥʝʥʳ ʧʦʜʛʦʪʦʚʢʦʡ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʪʦʛʦʚʦʡ 

ʘʪʪʝʩʪʘʮʠʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʜʣʷ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʫʨʩ ʉɼ çɸʢʪʫʘʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠè ʨʘʟʨʘʙʦʪʘʥ ʩ ʮʝʣʴʶ ʥʝ 

ʪʦʣʴʢʦ ʦʙʫʯʠʪʴ ʰʢʦʣʴʥʠʢʦʚ ʥʦʚʳʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʟʥʘʥʠʷʤ, ʥʦ ʠ ʧʦʢʘʟʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ʦʪ ʧʨʠʢʣʘʜʥʳʭ ʚʦʧʨʦʩʦʚ ʤʘʪʝʤʘʪʠʢʠ. ʂʫʨʩ ʩʦʩʪʦʠʪ ʠʟ 3-ʭ ʙʣʦʢʦʚ: 

çʇʨʦʩʪʳʝ ʯʠʩʣʘ ʠ ʬʘʢʪʦʨʠʟʘʮʠʷè, çɸʣʛʦʨʠʪʤʳ ʘʩʩʠʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷè ʠ 

çɹʝʩʢʦʥʝʯʥʳʝ ʮʝʧʥʳʝ ʜʨʦʙʠè. ʆʧʠʨʘʷʩʴ ʥʘ ʢʫʨʩ ʉɼ, ʠʟʫʯʝʥʥʳʡ ʚ 9-ʤ ʢʣʘʩʩʝ, ʫ 

ʦʙʫʯʘʶʱʠʭʩʷ ʥʝ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤ ʩ ʚʳʯʠʩʣʝʥʠʷʤʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʢʫʨʩ ʷʚʣʷʝʪʩʷ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤ (ʚʢʣʶʯʘʝʪ ʟʘʥʷʪʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ ʠʥʬʦʨʤʘʪʠʢʝ). ʊʝʤʘʪʠʯʝʩʢʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʫʨʩʘ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 6.  

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʢʫʨʩʘ: 

¶ ʫʛʣʫʙʠʪʴ ʠ ʨʘʩʰʠʨʠʪʴ ʦʙʣʘʩʪʴ ʟʥʘʥʠʡ, ʨʘʟʚʠʪʠʝ ʠʥʪʝʨʝʩʘ ʫʯʘʱʠʭʩʷ ʢ ʧʨʝʜʤʝʪʫ, ʧʨʦʜʝ-

ʤʦʥʩʪʨʠʨʦʚʘʪʴ ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ; 

¶ ʧʦʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʭʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʦʨʝʪʠʢʦ-ʯʠʩʣʦʚʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ, ʦʧʠʨʘʶʱʠ-

ʤʠʩʷ ʥʘ ʧʨʦʩʪʳʝ ʯʠʩʣʘ, ʧʨʠʣʦʞʝʥʠʷʤʠ ʠʟʫʯʝʥʥʦʡ ʪʝʦʨʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʟʘʱʠʪʳ ʠʥ-

ʬʦʨʤʘʮʠʠ. 
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¶ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ.  

ʋʯʘʱʠʝʩʷ 10-ʛʦ ʢʣʘʩʩʘ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʩʪʨʦʝʥʳ ʥʘ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʢʦʥʪʝʢʩʪʝ ʩʚʦʝʡ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝ ʪʦʣʴʢʦ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʝʢʪʘ, ʥʦ ʠ ʥʘʮʝʣʝʥʳ ʥʘ ʚʩʝʩʪʦʨʦʥʥʝʝ ʨʘʟʚʠʪʠʝ 

ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʪʝʨʠʘʣ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʫʯʘʱʠʤʩʷ, ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʫʛʣʫʙʣʝʥʠʝ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤʠ ʩʚʷʟʘʤʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʠʥʬʦʨʤʘʪʠʢʦʡ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʧʨʠʢʣʘʜʥʳʝ 

ʚʦʧʨʦʩʳ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʦʣʴ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʝʝ ʨʘʟʚʠʪʠʷ ʚ ʥʘʫʢʝ. 

ʊʘʙʣʠʮʘ 6.  

ʊʝʤʘʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʫʨʩʘ çɸʢʪʫʘʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠè 
 

 
 

ɹʣʦʢ 10.1 ʇʨʦʩʪʳʝ ʯʠʩʣʘ ʠ ʤʝʪʦʜʳ ʬʘʢʪʦʨʠʟʘʮʠʠ 

ɼʣʷ ʵʪʦʛʦ ʙʣʦʢʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʟʘʜʘʯ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʤʝʞ-

ʧʨʝʜʤʝʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʫʯʝʥʠʷ. 

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʪʨʘʙʦʪʢʫ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʠ ʦʩʚʦʝʥʠʝ ʫʯʘ-

ʱʠʤʠʩʷ ʙʘʟʦʚʳʭ ʧʨʠʤʝʨʦʚ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ çʚʨʫʯʥʫʶè. 

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʰʝʥʠʝ ʘʥʘʣʦʛʠʯʥʳʭ ʟʘʜʘʯ, ʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʀʂʊ-ʧʦʜʜʝʨʞʢʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʬʦʨʤʫʣʠʨʦʚʢʘʤ ʦʥʠ ʤʘʣʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʟʘʜʘʯ 

ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ, ʦʜʥʘʢʦ ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʛʨʦʤʦʟʜʢʠʭ ʚʳʯʠʩʣʝʥʠʡ, ʯʪʦ ʚ ʚʦʧʨʦʩʘʭ ʩ ʧʨʦʩʪʳʤʠ 

ʯʠʩʣʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ. 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʘʜʘʯʠ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʧʨʦʩʪʳʤʠ ʯʠʩʣʘʤʠ (ʩʤ. ʪʘʙʣʠʮʫ ˉ7). 

ɿʘʜʘʯʠ ʵʪʦʛʦ ʙʣʦʢʘ ʪʨʝʙʫʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ (ʤʘʪʝʤʘʪʠʢʘ) ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ (ʠʥʬʦʨʤʘʪʠʢʘ) ʟʥʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʨʘʟʣʠʯʥʳʭ çʪʨʫʜʦʸʤʢʠʭè ʚʳʯʠʩʣʝʥʠʷʭ. 

ɹʣʦʢ 10.2. ɸʣʛʦʨʠʪʤʳ ʘʩʩʠʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ. ɼʘʥʥʳʝ ʟʘʜʘʯʠ ʪʨʝʙʫʶʪ 

ʩʝʨʴʝʟʥʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 
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ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʯʪʦ ʦʪʚʝʯʘʝʪ ʥʘʰʠʤ ʬʠʥʘʣʴʥʳʤ ʮʝʣʷʤ (ɼʝʟʘ, 2018; ɼʝʟʘ, 

2022). 

1) ʅʘʡʜʠʪʝ ʚʩʝ ʧʘʨʳ ʩʦʚʧʘʜʘʶʱʠʭ ʢʣʶʯʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ çʙʝʟ ʧʝʨʝʜʘʯʠ 

ʢʣʶʯʝʡè ʧʦ ʤʦʜʫʣʶ 31. 

2) ɺ ʩʠʩʪʝʤʝ çʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤè, ʠʩʧʦʣʴʟʫʶʱʝʡ ʤʦʜʫʣʴ 259, ʫʢʘʞʠʪʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʦʟʤʦʞʥʳʭ ʧʘʨ ʰʠʬʨʫʶʱʠʭ ʢʣʶʯʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʦʤʫ ʤʦʜʫʣʶ (ʩ ʫʯʸʪʦʤ ʧʦʨʷʜʢʘ). 

4) ʇʦʯʝʤʫ ʯʠʩʣʦ 2047 ʙʫʜʝʪ ʥʝʫʜʘʯʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʤʦʜʫʣʷ ʚ ʩʠʩʪʝʤʝ çʩ ʦʪʢʨʳʪʳʤ 

ʢʣʶʯʦʤè? ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʧʦʜʦʙʥʳʭ çʥʝʫʜʘʯʥʳʭè ʤʦʜʫʣʝʡ. 

ʊʘʙʣʠʮʘ ˉ 7.  

ʆʩʥʦʚʥʳʝ ʧʨʠʤʝʨʳ ʟʘʜʘʯ ʢʫʨʩʘ 
 

 
ɹʣʦʢ 10.3 ɹʝʩʢʦʥʝʯʥʳʝ ʮʝʧʥʳʝ ʜʨʦʙʠ.  

ɿʘʜʘʯʘ: ʅʘʡʜʠʪʝ ʥʘʠʣʫʯʰʝʝ ʧʨʠʙʣʠʞʝʥʠʝ ʢ ʯʠʩʣʫ ˊ, ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 8 ʟʥʘʢʦʚ ʧʦʩʣʝ 

ʟʘʧʷʪʦʡ. 

ɿʘʜʘʯʠ ʵʪʦʛʦ ʙʣʦʢʘ ʪʨʝʙʫʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ (ʤʘʪʝʤʘʪʠʢʘ) ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ (ʠʥʬʦʨʤʘʪʠʢʘ) ʟʥʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʨʘʟʣʠʯʥʳʭ çʪʨʫʜʦʝʤʢʠʭè ʚʳʯʠʩʣʝʥʠʷʭ. ʅʘʛʣʷʜʥʦ 

ʵʪʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ (ʩʤ. ʪʘʙʣ. 8). 
 

ʊʘʙʣʠʮʘ 8.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 
 

ʂʦʣʠʯʝʩʪʚʦ 

ʚʣʦʞʝʥʠʡ 

ʈʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʯʠʩʣʘ  

ˊ å3,141592653589793 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʦʚʧʘʚʰʠʭ ʮʠʬʨ ʧʦʩʣʝ 

ʟʘʧʷʪʦʡ 

2   3,142 2 

3  3,14150943 4 

4  å 3, 14159292 6 

5  3,1415926530 9 

6  å 3,1415926539 9 

7 å 3,14159265346 9 

8 å 3,1415926536 9 
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ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʧʝʢʪʨ ʚʦʧʨʦʩʦʚ ʠ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʫʯʘʱʠʤʠʩʷ ʚ ʨʘʤʢʘʭ ʪʝʦʨʝʪʠʢʦ-ʯʠʩʣʦʚʦʡ ʠ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʣʠʥʠʠ ʠ 

ʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɼʘʥʥʳʝ ʟʘʜʘʯʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʙʫʯʘʶʱʠʤʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʩʘʤʦʨʘʟʚʠʪʠʷ, ʟʥʘʢʦʤʷʪ ʠʭ ʩ ʘʢʪʫʘʣʴʥʳʤʠ ʮʠʬʨʦʚʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʪʝʤ 

ʩʘʤʳʤ ʚʳʧʦʣʥʷʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʤ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʠʤʠ ʩʚʦʠʭ ʧʨʝʜʤʝʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʢʘʯʝʩʪʚ. ʆʨʠʛʠʥʘʣʴʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ, 

ʙʝʛʣʦʩʪʴ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʧʨʦʙʣʝʤʝ ʠ ʜʨʫʛʠʝ ʚʳʜʝʣʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʝʘʪʠʚʥʦʩʪʠ 

ʷʚʣʷʶʪʩʷ ʩʧʫʪʥʠʢʘʤʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ.  

ɺʳʚʦʜʳ 
ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ 

ʧʨʠʢʣʘʜʥʳʭ ʙʣʦʢʦʚ ʚ ʩʠʩʪʝʤʫ ʫʛʣʫʙʣʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʝ ʪʦʣʴʢʦ ʫʩʠʣʠʚʘʝʪ 

ʧʨʝʜʤʝʪʥʫʶ ʛʨʘʤʦʪʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ, ʥʦ ʠ ʬʦʨʤʠʨʫʝʪ ʫ ʥʠʭ ʮʝʣʦʩʪʥʦʝ ʧʦʥʠʤʘʥʠʝ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʥʘʫʢʘʤʠ. ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʤʳ ï ʦʪ ʢʨʠʧʪʦʛʨʘʬʠʠ 

ʜʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ï ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ ʧʦʣʫʯʠʣʠ ʧʨʠʟʥʘʥʠʝ ʥʘ ʛʦʨʦʜʩʢʠʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʢʦʥʢʫʨʩʘʭ ʠ ʢʦʥʬʝʨʝʥʮʠʷʭ (ʩʤ. ʪʘʙʣ. ˉ 9), ʘ ʩʘʤ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʝʢʪʦʚ ʩʪʘʣ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ, ʧʦʤʦʛʘʷ ʰʢʦʣʴʥʠʢʘʤ ʦʩʦʟʥʘʪʴ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʤʘʪʝʤʘʪʠʢʠ ʚ ʮʠʬʨʦʚʳʭ ʧʨʦʬʝʩʩʠʷʭ. 
ʊʘʙʣʠʮʘ 9.  

ʇʦʜʜʝʨʞʢʘ ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʙʣʦʢʘʤʠ ʉɼ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ 
 

 
 

ʀʟ ʪʘʙʣʠʮʳ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʫʯʘʱʠʭʩʷ 8-ʭ ʠ 10-ʭ 

ʢʣʘʩʩʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʪʝʤ, ʯʪʦ ʫʯʘʱʠʝʩʷ 9-ʭ ʠ 11-ʭ ʢʣʘʩʩʦʚ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʥʘʩʪʨʦʝʥʳ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʢ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ. ʆʜʥʘʢʦ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʨʘʙʦʪʘ 

çʂʨʠʧʪʦʛʨʘʬʠʷ ʠ ʤʝʪʦʜʳ ʰʠʬʨʦʚʘʥʠʷè, ʢʦʪʦʨʘʷ ʠʤʝʣʘ ʫʩʧʝʰʥʦʝ ʥʘʯʘʣʦ ʚ 8-ʦʤ ʢʣʘʩʩʝ ʠ 

ʙʳʣʘ ʧʨʝʢʨʘʩʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʙʷʪʘʤʠ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʦʧʨʝʜʝʣʠʣʘ ʠʭ ʜʘʣʴʥʝʡʰʫʶ 

ʪʨʘʝʢʪʦʨʠʶ ʦʙʫʯʝʥʠʷ, ʩʚʷʟʘʚʰʫʶ ʠʭ ʩ ʠʥʞʝʥʝʨʥʦʡ ʦʪʨʘʩʣʴʶ ʚ ʠʥʩʪʠʪʫʪʝ ʅʀʋ ʄʌʊʀ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ 10-ʛʦ ʢʣʘʩʩʘ ʠʤʝʝʪ ʥʘʢʦʧʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʙʣʘʛʦʜʘʨʷ ʪʦʡ ʨʘʙʦʪʝ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʙʣʦʢʦʚ ʉɼ ʜʣʷ 8, 9 ʠ 10 ʢʣʘʩʩʦʚ, ʯʪʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʢʣʶʯʝʚʦʡ ʧʨʠʥʮʠʧ: ʢʨʝʘʪʠʚʥʦʩʪʴ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ 

ʬʦʨʤʠʨʫʶʪʩʷ ʩʠʩʪʝʤʥʦ, ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʫʩʣʦʞʥʝʥʠʷ ʟʘʜʘʯ ʠ ʧʦʜʜʝʨʞʢʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʝʩʘ. 
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ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʠʷ ʪʝʤʘʪʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʉɼ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ, ʚ ʵʪʠʭ ʢʣʘʩʩʘʭ 

ʩʪʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʟʘʷʚʦʢ ʥʘ ʧʨʦʝʢʪʥʳʝ ʨʘʙʦʪʳ ʥʘ ʙʫʜʫʱʠʡ ʛʦʜ ʧʦ ʧʨʠʣʦʞʝʥʠʷʤ ʤʘʪʝʤʘʪʠʢʠ.  

ɺ ʨʘʤʢʘʭ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʢʦʥʪʨʦʣʠʨʫʶʱʝʤ ʵʪʘʧʝ ʜʣʷ ʘʥʘʣʠʟʘ 

ʚʣʠʷʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʥʘ ʧʨʝʜʤʝʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʝʘʪʠʚʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʥʘ ʦʙʱʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʰʢʦʣʴʥʠʢʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʚʫʢʨʘʪʥʳʝ 

ʦʧʨʦʩʳ ʫʯʘʱʠʭʩʷ (ʜʦ ʠ ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥ). ɺʦʧʨʦʩʳ ʩ ʚʦʟʤʦʞʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ 

ʦʪʚʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ ˉ 10. 

ʊʘʙʣʠʮʘ 10.  

ʇʦʚʪʦʨʥʳʡ ʦʧʨʦʩ ʫʯʘʱʠʭʩʷ ʀʊ-ʢʣʘʩʩʦʚ 
 

 
 

ʆʧʨʦʩ ʧʨʦʚʦʜʠʣʩʷ ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ 8-ʭ ʠ 10-ʭ ʢʣʘʩʩʦʚ ʀʊ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ ʦʪʚʝʪʘʭ ʥʘ 

ʧʝʨʚʳʡ ʚʦʧʨʦʩ, ʠ ʜʦ, ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ, ʚ ʣʠʜʠʨʫʶʱʠʭ ʧʦʟʠʮʠʷʭ ʦʢʘʟʘʣʠʩʴ ʀʊ-ʩʬʝʨʘ ʠ 

ʠʥʞʝʥʝʨʠʷ, ʦʜʥʘʢʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʜʠʩʮʠʧʣʠʥ ʫʯʘʱʠʝʩʷ ʩʪʘʣʠ ʦʪʤʝʯʘʪʴ ʠ ʙʦʣʝʝ ʫʟʢʠʝ, ʥʦ 

ʥʝʤʘʣʦʚʘʞʥʳʝ ʠʟʫʯʝʥʥʳʝ ʩʬʝʨʳ, ʪʘʢʠʝ ʢʘʢ ʢʨʠʧʪʦʛʨʘʬʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʜʨ. ɺʦ ʚʪʦʨʦʤ 

ʚʦʧʨʦʩʝ ʦʩʥʦʚʥʳʤ ʦʪʚʝʪʦʤ ʙʳʣʠ ʪʦʯʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ; ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʦʧʨʦʩʝ ʧʦʢʘʟʘʪʝʣʠ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʠ ʟʘʤʝʪʥʦ ʚʳʨʦʩʣʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦʙ ʫʩʧʝʰʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʙʫʯʘʶʱʠʝʩʷ ʪʘʢʞʝ ʦʪʤʝʯʘʣʠ ʧʦʚʳʰʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠ ʘʣʛʦʨʠʪʤʠʟʠʨʦʚʘʪʴ 

ʧʦʣʫʯʘʝʤʳʝ ʟʥʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʝʜʤʝʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʰ ʦʧʨʦʩ ʙʳʣ 

ʜʦʧʦʣʥʝʥ ʝʱʝ ʜʚʫʤʷ ʚʦʧʨʦʩʘʤʠ: çʇʦʤʦʛʘʝʪ ʣʠ ʩʚʷʟʴ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʝʜʤʝʪʦʚ?è ʠ çʇʦʤʦʛʘʶʪ ʣʠ ʉɼ ʧʦ ʧʨʠʢʣʘʜʥʳʤ ʚʦʧʨʦʩʘʤ ʤʘʪʝʤʘʪʠʢʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʥʘ ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ?è. ʆʪʚʝʯʘʷ ʥʘ ʥʠʭ, ʙʦʣʝʝ 75 % 

ʦʧʨʘʰʠʚʘʝʤʳʭ ʩʦʯʣʠ ʧʦʣʝʟʥʳʤʠ ʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʉɼ ʧʦ ʧʨʠʢʣʘʜʥʳʤ ʚʦʧʨʦʩʘʤ ʤʘʪʝʤʘʪʠʢʠ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ.  
ʆʪʚʝʯʘʷ ʥʘ ʪʨʝʪʠʡ ʚʦʧʨʦʩ, ʫʞʝ ʙʦʣʝʝ 85 % ʦʧʨʘʰʠʚʘʝʤʳʭ ʩʦʯʣʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʛʣʫʙʦʢʠʝ 

ʟʥʘʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ; ʦʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʥʘʯʘʣʴʥʦʤ ʦʧʨʦʩʝ 73% ʦʧʨʦʰʝʥʥʳʭ ʜʘʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʪʚʝʪ. ʅʘ ʚʦʧʨʦʩ ʧʨʦ ʨʘʟʚʠʪʠʝ ʢʨʝʘʪʠʚʥʦʩʪʠ ʥʘ ʵʪʦʪ ʨʘʟ 80% ʫʯʘʱʠʭʩʷ ʦʪʚʝʪʠʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ, ʯʪʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʘʯʘʣʴʥʳʤ ʦʧʨʦʩʦʤ (20%) ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʤʥʝʥʠʷʭ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʠʭ ʚʟʛʣʷʜʦʚ ʥʘ ʤʘʪʝʤʘʪʠʢʫ ʢʘʢ ʧʨʝʜʤʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʫʛʣʫʙʣʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʩʦʯʝʪʘʶʱʘʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʤʘʪʝʤʘʪʠʢʫ ʩ ʧʨʠʢʣʘʜʥʳʤʠ, ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʤʦʜʫʣʷʤʠ, 

ʜʦʢʘʟʘʣʘ ʩʚʦʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. ʆʥʘ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʝʪ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʦ ʠ 

ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ çʛʠʙʢʠʭ ʥʘʚʳʢʦʚè ï ʦʪ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʜʦ ʫʤʝʥʠʷ 

ʨʘʙʦʪʘʪʴ ʢʨʝʘʪʠʚʥʦ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʵʣʝʢʪʠʚʥʳʭ ʢʫʨʩʦʚ 

ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʜʣʷ ʚʳʩʪʨʘʠʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʠ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ.  
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Abstract.  The need to develop creativity and flexible skills in modern schoolchildren 
requires a rethinking of approaches to in-depth mathematical training. The article 
presents a system of special disciplines developed by the author for students in grades 
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8ɀ10, implementing three levels of in-depth training: fundamental, interdisciplinary 
and applied. The selection of training content is based on the principles of 
fundamentality, interdisciplinarity and practical significance. For the 8th grade, the 
ÁÕÔÈÏÒ ÏÆÆÅÒÓ ÔÈÅ ÃÏÕÒÓÅ Ȱ&ÕÎÄÁÍÅÎÔÁÌÓ ÏÆ .ÕÍÂÅÒ 4ÈÅÏÒÙȟȱ ÆÏÒ ÔÈÅ ωÔÈ ÇÒÁÄÅ ɀ 
Ȱ!ÌÇÏÒÉÔÈÍÉÚÁÔÉÏÎ ÏÆ -ÏÄÅÒÎ 0ÒÏÂÌÅÍÓȟȱ ÁÎÄ ÆÏÒ the 10th grade ɀ Ȱ#ÕÒÒÅÎÔ !ÐÐÌÉÃÁÔÉÏÎÓ 
ÏÆ -ÁÔÈÅÍÁÔÉÃÓȢȱ !ÐÐÒÏÂÁÔÉÏÎ ÏÆ ÔÈÅ ÄÅÖÅÌÏÐÅÄ ÓÙÓÔÅÍ ÉÎ ÔÈÅ ÅÄÕÃÁÔÉÏÎÁÌ ÐÒÏÃÅÓÓ 
showed an increase in the mathematical and algorithmic training of schoolchildren, 
strengthening their interdisciplinary creative thinkin g, successful participation of 
schoolchildren in project activities with its presentation at scientific and practical 
conferences. 
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˕̃́̆̎̋̏̚ ˕̝̠̌ ˪̘̅̔́̑̅̏̃̉  
̋̔̑̒́̎̓ 

 

ˠ̝̠̌̎̏̃̒̋̉̊ ̉̎̒̓̉̓̔̓ ̄̑́̇̅́̎̒̋̏̊  
̗́̃̉́̉̉ ̉̍Ȣ ̄̌́̃̎̏̄̏ ̙̍́̑́̌́ ̗́̃̉́̉̉ 
ˎȢ˜Ȣ ˎ ̔̄́̆̃́ 
ˠ̝̠̌̎̏̃̒̋̉̊ ̉̎̒̓̉̓̔̓ ̄̑́̇̅́̎̒̋̏̊  
̗́̃̉́̉̉ ̉̍Ȣ ̄̌́̃̎̏̄̏ ̙̍́̑́̌́ ̗́̃̉́̉̉  
ˎȢ˜Ȣ ˎ̔̄́̆̃́ 
ˠ̝̠̌̎̏̃̒̋̉̊ ̉̎̒̓̉̓̔̓ ̄̑́̇̅́̎̒̋̏̊  
̗́̃̉́̉̉ ̉̍Ȣ ̄̌́̃̎̏̄̏ ̙̍́̑́̌́ ̗́̃̉́̉̉  
ˎȢ˜Ȣ ˎ̔̄́̆̃́ 

 

ˍ̗̠̎̎̏̓́̉Ȣ ˏ  ̒̏̃̑̆̍̆̎̎̏̊ ̝̏̂̑́̈̏̃́̓̆̌̎̏̊ ̐́̑́̅̉̄̍̆ ̗́̋̆̎̓ ̠̒̍̆́̆̓̒̚ 
̒ ̘̓̆̏̑̆̓̉̆̒̋̏̄̏ ̠̉̈̌̏̇̆̎̉ ̍́̓̆̑̉́̌́ ̋ ̟̏̑̍̉̑̏̃́̎̉̕ ̎̏̃̏̄̏ ̜̏̐̓́ ̉ 
̆̄̏ ̟̐̏̒̌̆̅̔̆̍̔̚ ̜̟̏̒̍̒̌̆̎̉ȟ ̘̓̏ ̜̙̐̏̃́̆̓ ̝̑̏̌ ̜̖̉̎̓̆̑́̋̓̉̃̎ ̉ 
̗̜̖̉̑̏̃̕ ̉̎̒̓̑̔̍̆̎̓̏̃ ̃ ̘̏̂̔̆̎̉̉Ȣ ˞̝̠̓́̓ ̜̏̐̉̒̃́̆̓ ̑́̈̑́̂̏̓̋̔ 
̜̐̑̏̄̑́̍̍ ̠̅̌ ̘̠̉̈̔̆̎̉ ̌̉̎̆̊̎̏̊ ̜́̌̄̆̂̑ ɀ ̏̅̎̏̄̏ ̉̈ ̟̘̜̖̋̌̆̃ 
̑́̈̅̆̌̏̃ ̜̙̃̒̆̊ ̍́̓̆̍́̓̉̋̉ ̠̅̌ ̖̍̎̏̄̉ ̗̝̒̐̆̉́̌̎̏̒̓̆̊Ȣ ˪̓̏̓ ̑́̈̅̆̌ȟ 
̘̜̉̈̔́̆̍̊ ̃ ̘̎́́̌̆ ̋̔̑̒́ȟ ̜̏̋́̈̃́̆̓ ̒̔̆̒̓̃̆̎̎̏̆̚ ̠̃̌̉̎̉̆ ̎́ 
̟̐̏̒̌̆̅̔̆̆̚ ̏̒̃̏̆̎̉̆ ̐̑̆̅̍̆̓́ȟ ̏̅̎́̋̏ ̘̟̈́́̒̓̔ ̠̃̏̒̐̑̉̎̉̍́̆̓̒ 
̒̓̔̅̆̎̓́̍̉ ̋́̋ ̜́̂̒̓̑́̋̓̎̊ ̉ ̞̐̏̓̏̍̔ ̜̒̌̏̇̎̊Ȣ ˟̗̜̑́̅̉̉̏̎̎̆ ̜̍̆̓̏̅ 
̘̠̏̂̔̆̎̉ȟ ́ ̓́̋̇̆ ̟̒̔̆̒̓̃̔̉̆̚̚ ̗̜̉̑̏̃̆̕ ̜̒̉̒̓̆̍ ɉ-!4#!$ȟ -!0,%ȟ 
-!4,!"ȟ 7ÏÌÆÒÁÍ !ÌÐÈÁɊ ̟̏̂̌́̅́̓ ̠̑̅̏̍ ̘̏̄̑́̎̉̆̎̉̊ȟ ̖̓́̋̉ ̋́̋ ̜̠̃̒̏̋́ 
̝̒̓̏̉̍̏̒̓ ̗̌̉̆̎̈̉̊ȟ ̖̝̎̆̏̂̏̅̉̍̏̒̓ ̘̠̎́̌̉̉ ̗̝̜̖̒̐̆̉́̌̎ ̜̎́̃̋̏̃ȟ 
̏̓̒̔̓̒̓̃̉̆ ̠̎́̄̌̅̎̏̒̓̉ȟ ́̅́̐̓̉̃̎̏̒̓̉ ̉ ̏̐̆̑́̓̉̃̎̏̊ ̏̂̑́̓̎̏̊ ̠̒̃̈̉Ȣ 
ˣ̝̆̌ ̜̑́̂̏̓ ɀ ̏̐̉̒́̎̉̆ ̑́̈̑́̂̏̓̋̉ ̉ ̠̐̑̉̍̆̎̆̎̉ ̉̎̓̆̑́̋̓̉̃̎̏̊ 
̝̏̂̑́̈̏̃́̓̆̌̎̏̊ ̜̐̌́̓̏̑̍̕ȟ ̐̑̉̈̃́̎̎̏̊ ̝̐̑̆̏̅̏̌̆̓ ̞̓̉ ̘̠̏̄̑́̎̉̆̎̉Ȣ ˒̧ 
̎̏̃̉̈̎́ ̟̘̠̈́̋̌́̆̓̒ ̃ ̋̏̍̐̌̆̋̒̎̏̍ ̖̐̏̅̏̅̆ȟ ̘̟̒̏̆̓́̆̍̚ ̗̟̃̉̈̔́̌̉̈́̉ 
̟̘̜̖̋̌̆̃ ̠̐̏̎̓̉̊ ɉ̗̜̍́̓̑̉ȟ ̏̐̑̆̅̆̌̉̓̆̌̉ȟ ̜̒̉̒̓̆̍ ̔̑́̃̎̆̎̉̊Ɋȟ ̜̉̄̑̏̃̆ 
̖̍̆́̎̉̋̉ ̠̅̌ ̜̙̠̐̏̃̆̎̉ ̗̍̏̓̉̃́̉̉ ɉ̜̃̂̏̑ ̐̆̑̒̏̎́̇́ȟ ̒̉̒̓̆̍́ 
̅̏̒̓̉̇̆̎̉̊Ɋ ̉ ̒̉̒̓̆̍̔ ̘́̃̓̏̍́̓̉̆̒̋̏̊ ̐̑̏̃̆̑̋̉ ̈̎́̎̉̊ȟ ̟̟́̎́̌̉̈̉̑̔̔̚ 
̎̆ ̝̓̏̌̋̏ ̘̜̋̏̎̆̎̊ ̏̓̃̆̓ȟ ̎̏ ̉ ̘̜̐̑̏̍̆̇̔̓̏̎̆ ̙́̄̉ ̙̠̑̆̆̎̉Ȣ ˜̌́̓̏̑̍́̕ 
̘̏̂̆̒̐̆̉̃́̆̓ ̟̍̄̎̏̃̆̎̎̔ ̟̏̂̑́̓̎̔ ̠̝̒̃̈ ̉ ̗̟́̅́̐̓́̉ ̋ 
̝̉̎̅̉̃̉̅̔́̌̎̏̍̔ ̟̔̑̏̃̎ ̐̏̅̄̏̓̏̃̋̉ ̒̓̔̅̆̎̓́Ȣ ˏ ̝̒̓́̓̆ ̐̏̅̑̏̂̎̏ 
̜̟̠̏̐̉̒̃́̓̒ ̖́̑̉̓̆̋̓̔̑́ ̉ ̗̔̎̋̉̏̎́̌̕ ̐̑̏̄̑́̍̍̎̏̄̏ ̙̠̑̆̆̎̉ȟ 
̑̆́̌̉̈̏̃́̎̎̏̄̏ ̎́ 0ÙÔÈÏÎ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̂̉̂̌̉̏̓̆̋ 0ÙÇÁÍÅ ̉ .ÕÍ0ÙȢ 
˞̅̆̌́̎ ̜̃̃̏̅ ̏ ̓̏̍ȟ ̘̓̏ ̜̑́̈̑́̂̏̓́̎̎̊ ̉̎̒̓̑̔̍̆̎̓ ̞̆̋̓̉̃̎̏̕̕ 
̠̅̏̐̏̌̎̆̓ ̗̜̓̑́̅̉̉̏̎̎̆ ̍̆̓̏̅̉̋̉ȟ ̠̅̆̌́ ̗̐̑̏̆̒̒ ̘̠̏̂̔̆̎̉ ̂̏̌̆̆ 
̠̜̎́̄̌̅̎̍ȟ ̜̉̎̓̆̑́̋̓̉̃̎̍ ̉ ̜̐̆̑̒̏̎́̌̉̈̉̑̏̃́̎̎̍ȟ ̉ ̍̏̇̆̓ ̝̒̌̔̇̉̓ 
̝̟̍̏̅̆̌ ̠̅̌ ̠̒̏̈̅́̎̉ ̘̜̖́̎́̌̏̄̉̎ ̐̌́̓̏̑̍̕ ̠̅̌ ̖̅̑̔̄̉ ̑́̈̅̆̌̏̃ 
̍́̓̆̍́̓̉̋̉Ȣ 



#/.4).55-Ȣ ˙ˍ˟˒˙ˍ˟˕˗ˍȢ ˕˚ˡ˛˝˙ˍ˟˕˗ˍȢ ˛ˎ˝ˍ˔˛ˏˍ˚˕˒Ȣ ςπςυȢ Οτ 

 

39 

 

˗̟̘̜̌̆̃̆ ̒ ̌̏̃́ȡ ̌ ̠̉̎̆̊̎́ ́̌̄̆̂̑́ȟ ̠̉̎̓̆̑́̋̓̉̃̎́ ̐̌́̓̏̑̍́̕ȟ 
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 ΄ ˚Ȣ˞Ȣ ̝ ̎́̆̎̋̏ȟ ˕ȢˏȢ ̠ ̏̎̏̐̌̆̃́ȟ ˕Ȣ˪Ȣ ̞ ̃́̆̎̋̏̚ ɉςπςυɊȢ 
˛̐̔̂̌̉̋̏̃́̎̏ ˒̗̌̆̋̉̍ ̜̄̏̒̔̅́̑̒̓̃̆̎̎̍ ̔̎̉̃̆̑̒̉̓̆̓̏̍ ̉̍Ȣ ˕ȢˍȢ ˎ̔̎̉̎́Ȣ 
˛̜̜̓̋̑̓̊ ̅̏̒̓̔̐ ̎́ ̠̖̔̒̌̏̃̉ ̗̌̉̆̎̈̉̉ ## BY 4.0 

 

ɺʚʝʜʝʥʠʝ  
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʤʝʥʷʝʪʩʷ ʣʦʛʠʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ: çʥʝ ʦʪ ʪʝʦʨʠʠ 

ʢ ʧʨʘʢʪʠʢʝ, ʘ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʦʧʳʪʘ ʢ ʝʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʦʩʤʳʩʣʝʥʠʶ ʯʝʨʝʟ 

ʧʨʠʤʝʥʝʥʠʝè (ʐʤʫʣʴʩʢʘʷ, 2024). ʆʙʨʘʟʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʳʤ ʠ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʄʘʢʘʨʦʚ, 2013; ɻʫʤʝʥʥʠʢʦ-

ʚʘ, 2022; ʃʘʥʠʥʘ, 2021, ʄʘʢʘʨʦʚ, 2013; ʈʚʘʥʦʚʘ, 2020; ʍʘʡʥʦʚʩʢʠʡ, 2022; N² Sh®, N² 

Fhloinn, Mac an Bhaird, 2023; Toromade, Orakwe, Okonkwo, 2024). ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʧʨʠ 

ʵʪʦʤ ʚʳʩʪʫʧʘʝʪ ʦʨʛʘʥʠʟʘʪʦʨʦʤ ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ 

ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ (ɸʡʩʭʘʥʦʚʘ, 2022; ɹʦʨʜʦʚʩʢʘʷ, 2023; ɿʥʘʝʥʢʦ, ʂʦʥʦʧʣʝ-

ʚʘ, 2025). ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ çʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝè, ʢʦʪʦʨʳʡ ʦʙʦʟʥʘʯʘʝʪ 

çʦʙʫʯʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʘʢʪʠʚʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʩʫʙʲʝʢʪʦʤ ʦʙʫʯʝʥʠʷ... ʩ ʭʦʨʦʰʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ... ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʦʙʤʝʥʦʤ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʥʠ-

ʤʠè (ʐʤʫʣʴʩʢʘʷ, 2024). ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ 

ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʪʘʢʦʡ ʚʠʜ ʦʙʫʯʝʥʠʷ (ɺʦʨʦʙʴʝʚ, 2012; ʇʦʪʘʧʦʚ, 2019; 

ʈʚʘʥʦʚʘ, 2020; ʍʘʡʥʦʚʩʢʠʡ, 2022; ɹʘʨʰʘʮʢʘʷ, 2025). ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʪʫ-

ʜʝʥʪʘʤ ʨʘʙʦʪʘʪʴ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʪʝʤʧʝ, ʧʦʣʫʯʘʷ ʟʥʘʥʠʷ ʚ ʫʜʦʙʥʦʤ ʠ ʫʚʣʝʢʘʪʝʣʴʥʦʤ 

ʬʦʨʤʘʪʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʵʣʝʤʝʥʪʘʤʠ ʛʝʡʤʠʬʠʢʘʮʠʠ (ʂʦʥʦʧʣʝʚʘ, ɿʥʘʝʥʢʦ, ʄʠʨʦʥʦʚʘ, 

2024; Toromade, Orakwe, Okonkwo, 2024). 

ʃʠʥʝʡʥʘʷ ʘʣʛʝʙʨʘ, ʢʘʢ ʨʘʟʜʝʣ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ, ʠʟʫʯʘʝʤʦʡ ʚ ʪʝʭʥʠʯʝʩʢʦʤ 

ʚʫʟʝ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʘʢʠʭ ʜʠʩʮʠʧʣʠʥʘʭ, ʢʘʢ ʬʠʟʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ, 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ, ʵʢʦʥʦʤʠʢʘ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʟʥʘʯʠʤʦʩʪʴ, ʦʥʘ ʯʘʩʪʦ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʢʘʢ ʩʣʦʞʥʘʷ ʠ ʘʙʩʪʨʘʢʪʥʘʷ ʜʠʩʮʠʧʣʠʥʘ. ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʝʸ ʠʟʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʘʢʪʫʘʣʴʥʫʶ ʟʘʜʘʯʫ. ʀʟʚʝʩʪʥʳ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʟʫʯʝʥʠʷ 

ʵʪʦʛʦ ʨʘʟʜʝʣʘ (ɺʦʨʦʙʴʝʚ, 2012; ʇʦʪʘʧʦʚ, 2019; ʂʦʥʦʧʣʝʚʘ, ɿʥʘʝʥʢʦ, ʄʠʨʦʥʦʚʘ, 2024; Du 

H., 2024). 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʩʠʩʪʝʤʫ ʤʛʥʦʚʝʥʥʦʡ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʠ ʘʜʘʧʪʘʮʠʶ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʪʫʜʝʥʪʦʚ. ʆʥ ʧʨʠʟʚʘʥ ʦʙʣʝʛʯʠʪʴ ʫʩʚʦʝʥʠʝ ʪʝʦʨʠʠ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʝʸ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʦʙʫʯʘʶʱʠʤʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʪʠʚʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʤʘʪʝʨʠʘʣʦʤ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʧʣʘʪʬʦʨʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʠʟʫʘʣʠʟʘʮʠʶ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ (ʤʘʪʨʠʮʳ, ʦʧʨʝʜʝʣʠʪʝʣʠ, ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ 

ʫʨʘʚʥʝʥʠʡ), ʧʦʟʚʦʣʷʷ ʩʪʫʜʝʥʪʘʤ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʠʤʘʪʴ ʠʭ ʩʪʨʫʢʪʫʨʫ ʠ ʚʟʘʠʤʦʩʚʷʟʠ. 

ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ, 

ʩʧʦʩʦʙʥʦʡ ʫʯʠʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʤʛʥʦʚʝʥʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʠ ʧʦʤʦʛʘʪʴ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʦʰʠʙʢʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʇʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʪʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʝʟʠʩʘʭ (ɿʥʘʝʥʢʦ, ʀʚʘʱʝʥʢʦ, 2025). 
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ʅʦʚʠʟʥʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʘʩʧʝʢʪʘʭ. ɺʦ-ʧʝʨʚʳʭ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʩʦʚʤʝʱʘʝʪ ʥʘʛʣʷʜʥʳʝ ʤʦʜʝʣʠ ʠ ʠʛʨʦʚʳʝ ʤʝʭʘʥʠʢʠ ʚ 

ʮʝʣʦʩʪʥʦʡ ʦʙʫʯʘʶʱʝʡ ʩʠʩʪʝʤʝ, ʯʪʦ ʦʪʣʠʯʘʝʪ ʝʛʦ ʦʪ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ, ʢʘʢ MATCAD, 

MAPLE, MATLAB, Wolfram Alpha. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʠʣʣʶʩʪʨʠʨʦʚʘʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ, ʥʦ ʠ ʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʙʦʣʝʝ ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʟʘ ʩʯʝʪ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʟʘʜʘʥʠʡ ʠ ʠʛʨʦʚʳʭ ʧʨʠʝʤʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʨʝʘʣʠʟʦʚʘʥʘ ʩ ʫʯʝʪʦʤ ʘʥʘʣʠʟʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʰʘʛʦʚ ʨʝʰʝʥʠʡ, ʯʪʦ 

ʦʪʣʠʯʘʝʪ ʝʸ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʩʪʦʚ ʩ ʚʳʙʦʨʦʤ ʦʪʚʝʪʘ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʦ 

ʦʮʝʥʠʚʘʪʴ ʧʦʥʠʤʘʥʠʝ ʤʘʪʝʨʠʘʣʘ. ɺ-ʪʨʝʪʴʠʭ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 

ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ ʚʳʙʦʨʘ ʧʝʨʩʦʥʘʞʝʡ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪ ʩʪʫʜʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ 

ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ, ʠ ʘʜʘʧʪʠʚʥʳʭ ʟʘʜʘʥʠʡ, ʧʦʜʩʪʨʘʠʚʘʶʱʠʭʩʷ ʧʦʜ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ, ʢʘʢ ʧʦʜʯʸʨʢʠʚʘʝʪʩʷ ʚ (ʍʘʩʘʥʦʚʘ, 2024), ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʮʠʬʨʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ çʫʚʝʣʠʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠ 

ʧʝʨʩʦʥʘʣʠʟʘʮʠʶè, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʩʪʫʜʝʥʪʳ ʠʤʝʶʪ ʨʘʟʥʳʡ 

ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʢʦʨʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʤʘʪʝʨʠʘʣʘ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʤʝʪʦʜʠʢ ʦʙʫʯʝʥʠʷ 

ʠ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ MOODLE (ʍʫʩʘʠʥʦʚʘ, 2013) ʵʪʘ ʧʨʦʛʨʘʤʤʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨ ʠ ʨʘʙʦʪʘʝʪ, ʥʝ ʪʨʝʙʫʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʥʪʝʨʥʝʪʫ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʜʦʧʦʣʥʷʝʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʠʢʠ ʟʘ 

ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʟʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʠ ʘʜʘʧʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʦʙʫʯʝʥʠʷ, ʯʪʦ 

ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʧʦʥʠʤʘʥʠʷ ʤʘʪʝʨʠʘʣʘ (ɸʡʩʭʘʥʦʚʘ, 2022).  

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʪʦʜʳ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʵʪʘʧʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʮʠʬʨʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʙʫʯʝʥʠʶ ʣʠʥʝʡʥʦʡ 

ʘʣʛʝʙʨʝ, ʚʳʷʚʠʚʰʠʡ ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ: ʦʪʩʫʪʩʪʚʠʝ ʥʘʛʣʷʜʥʦʩʪʠ, ʥʠʟʢʫʶ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠ ʟʘʧʘʟʜʳʚʘʶʱʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʢʦʥʮʝʧʮʠʷ ʧʣʘʪʬʦʨʤʳ, ʠʥʪʝʛʨʠʨʫʶʱʘʷ ʚʠʟʫʘʣʠʟʘʮʠʶ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ ʠ 

ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʪʬʦʨʤʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʪʝʨʘʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʩʥʦʚʥʦʡ ʩʪʝʢ ʪʝʭʥʦʣʦʛʠʡ ʚʢʣʶʯʠʣ ʷʟʳʢ Python ʠ 

ʙʠʙʣʠʦʪʝʢʠ Pygame (ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʘʥʠʤʘʮʠʠ) ʠ NumPy 

(ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ). ɸʨʭʠʪʝʢʪʫʨʘ ʧʣʘʪʬʦʨʤʳ ʙʳʣʘ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʧʦ ʤʦʜʫʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʛʠʙʢʦʩʪʴ ʠ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʫʣʠ (ʪʝʦʨʠʷ, ʧʨʘʢʪʠʢʘ, ʪʝʩʪʠʨʦʚʘʥʠʝ) ʙʳʣʠ 

ʨʝʘʣʠʟʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ JSON ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʟʘʜʘʥʠʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʚʚʦʜʘ. 

ʆʧʠʩʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 
ʆʙʫʯʝʥʠʝ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʩʪʨʦʠʪʩʷ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʘʭ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʣʝʢʮʠʦʥʥʳʝ, ʧʨʘʢʪʠʯʝʩʢʠʝ, 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʩʪʫʜʝʥʪʦʚ. ʃʝʢʮʠʠ ʧʦʩʚʷʱʝʥʳ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʠʟʣʦʞʝʥʠʶ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ: ʬʦʨʤʫʣʠʨʦʚʘʥʠʶ ʦʧʨʝʜʝʣʝʥʠʡ 

ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ ʪʝʦʨʝʤ, ʨʘʟʙʦʨʫ ʧʨʠʤʝʨʦʚ ʨʝʰʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʯ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʟʘʢʨʝʧʣʝʥʠʝ ʟʥʘʥʠʡ ʯʝʨʝʟ ʚʳʧʦʣʥʝʥʠʝ 

ʫʧʨʘʞʥʝʥʠʡ, ʛʜʝ ʩʪʫʜʝʥʪʳ ʧʨʠʤʝʥʷʶʪ ʠʟʫʯʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʢ ʢʦʥʢʨʝʪʥʳʤ ʟʘʜʘʯʘʤ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʧʦʣʥʝʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ, ʧʦʜʛʦʪʦʚʢʫ ʢ ʢʦʥʪʨʦʣʴʥʳʤ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤ 

ʟʘʥʷʪʠʷʤ, ʠʟʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʯʝʙʥʠʢʦʚ ʠʣʠ 

ʢʦʥʩʧʝʢʪʦʚ. ʕʪʦʪ ʧʦʜʭʦʜ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʴ, ʠʤʝʝʪ ʨʷʜ 

ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʫʯʠʪʳʚʘʷ ʨʘʟʥʳʡ 

ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ. 
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ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʥʘʛʣʷʜʥʦʩʪʠ. ʄʥʦʛʠʝ ʧʦʥʷʪʠʷ ʘʣʛʝʙʨʳ ʥʦʩʷʪ ʘʙʩʪʨʘʢʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʠʭ 

ʚʦʩʧʨʠʷʪʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʪʨʘʜʠʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴʶ: ʧʨʦʮʝʩʩ ʩʚʦʜʠʪʩʷ ʢ ʚʦʩʧʨʠʷʪʠʶ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʣʝʢʮʠʷʭ ʠ 

ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʘʣʛʦʨʠʪʤʦʚ ʥʘ ʧʨʘʢʪʠʢʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʚʦʚʣʝʯʝʥʥʦʩʪʴ 

ʩʪʫʜʝʥʪʦʚ ʠ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʣʫʙʦʢʦʤʫ ʦʩʤʳʩʣʝʥʠʶ ʤʘʪʝʨʠʘʣʘ. ɽʱʸ ʦʜʥʠʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʟʘʜʝʨʞʢʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ: ʧʨʦʚʝʨʢʘ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ ʠʣʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ, ʠ ʩʪʫʜʝʥʪʳ ʥʝ ʤʦʛʫʪ ʩʨʘʟʫ ʫʟʥʘʪʴ, ʛʜʝ ʜʦʧʫʩʪʠʣʠ 

ʦʰʠʙʢʫ. ʕʪʦ ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʥʝʚʝʨʥʳʤ ʧʦʜʭʦʜʘʤ 

ʟʘʢʨʝʧʣʷʪʴʩʷ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʘʯʘʣʠ 

ʚʥʝʜʨʷʪʴʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʨʠʟʚʘʥʥʳʝ ʯʘʩʪʠʯʥʦ ʫʩʪʨʘʥʠʪʴ ʵʪʠ ʥʝʜʦʩʪʘʪʢʠ. 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʧʨʦʛʨʘʤʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʳ 

Wolfram Alpha, Maple, Octave. MATLAB, MATCAD, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʥʳʝ 

ʤʘʪʨʠʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʤʛʥʦʚʝʥʥʳʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ ʠ 

ʚʳʯʠʩʣʝʥʠʝ ʦʧʨʝʜʝʣʠʪʝʣʝʡ, ʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ, ʯʪʦ ʧʦʣʝʟʥʦ ʜʣʷ ʘʥʘʣʠʟʘ ʩʚʦʡʩʪʚ 

ʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤ. ʇʨʦʛʨʘʤʤʘ GeoGebra ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʯʝʨʪʝʞʠ 

(ʈʚʘʥʦʚʘ, 2020), ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʘ ʜʣʷ ʘʙʩʪʨʘʢʮʠʡ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ.  

ʕʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ 

ʩʧʦʩʦʙʥʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʫʪʠʥʥʳʝ ʦʧʝʨʘʮʠʠ, ʦʩʚʦʙʦʞʜʘʷ ʚʨʝʤʷ ʜʣʷ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʪʝʦʨʠʠ. ʅʦ ʢʘʞʜʘʷ ʦʪʜʝʣʴʥʦ ʚʟʷʪʘʷ ʧʨʦʛʨʘʤʤʘ ʥʝ ʦʙʣʘʜʘʝʪ 

ʢʦʤʧʣʝʢʩʥʳʤ ʧʦʜʭʦʜʦʤ, ʢʦʛʜʘ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ ʠ 

ʤʦʱʥʳʝ ʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʙʲʝʜʠʥʝʥʳ ʚ ʝʜʠʥʫʶ, ʧʝʜʘʛʦʛʠʯʝʩʢʠ 

ʧʨʦʜʫʤʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʘʜʘʧʪʠʨʦʚʘʥʥʫʶ ʠʤʝʥʥʦ ʧʦʜ ʩʧʝʮʠʬʠʢʫ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ ʠ 

ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʫʯʘʝʤʦʛʦ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʥʝ ʦʙʣʘʜʘʶʪ ʘʜʘʧʪʠʚʥʦʩʪʴʶ: 

ʦʥʠ ʪʨʝʙʫʶʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʦ ʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʩʦʩʪʘʚʠʪʴ 

ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʘ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʩʣʦʞʥʳʤʠ 

ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʧʝʨʚʦʛʦ ʢʫʨʩʘ. ʕʪʠ ʠʥʩʪʨʫʤʝʥʪʳ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ, ʘ ʥʝ ʥʘ ʦʙʫʯʝʥʠʝ: ʦʥʠ ʚʳʜʘʶʪ 

ʯʠʩʣʦʚʦʡ ʠʣʠ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ, ʥʦ ʥʝ ʦʙʲʷʩʥʷʶʪ, ʢʘʢ ʦʥ ʙʳʣ ʧʦʣʫʯʝʥ, ʠ ʥʝ 

ʧʦʤʦʛʘʶʪ ʩʪʫʜʝʥʪʫ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʫʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʚ ʥʠʭ 

ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʘ: ʝʩʣʠ ʩʪʫʜʝʥʪ ʚʚʦʜʠʪ ʥʝʚʝʨʥʳʝ ʜʘʥʥʳʝ, ʦʥ ʧʦʣʫʯʘʝʪ ʣʠʰʴ ʩʦʦʙʱʝʥʠʝ 

ʦʙ ʦʰʠʙʢʝ ʠʣʠ ʥʝʢʦʨʨʝʢʪʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʙʝʟ ʧʦʜʩʢʘʟʦʢ ʠʣʠ ʨʘʟʲʷʩʥʝʥʠʡ, ʯʪʦ ʥʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʤʳʩʣʝʥʥʦʤʫ ʫʩʚʦʝʥʠʶ ʤʘʪʝʨʠʘʣʘ.  

ɺ ʠʪʦʛʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʫʧʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, 

ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ ʦʩʪʘʸʪʩʷ ʥʝʜʦʩʪʠʞʠʤʳʤ ʜʣʷ ʤʥʦʛʠʭ ʩʪʫʜʝʥʪʦʚ, 

ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʙʳ ʩʦʯʝʪʘʣ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ. 

ɸʥʘʣʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʮʠʬʨʦʚʳʭ ʧʦʜʭʦʜʦʚ ʚʳʷʚʣʷʝʪ ʢʣʶʯʝʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʝ: ʥʘʛʣʷʜʥʦʩʪʴ, ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠ 

ʦʧʝʨʘʪʠʚʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ (ɺʦʨʦʙʴʝʚ, 2012; ʇʦʪʘʧʦʚ, 2019, Du H., 2024).  

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠʩʧʦʣʴʟʫʝʪ ʚʠʟʫʘʣʠʟʘʮʠʶ, ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʡ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʚʝʩʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʦʪ ʪʝʦʨʠʠ ʜʦ 

ʧʨʘʢʪʠʢʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʥʘʛʣʷʜʥʳʤ. 
ʌʫʥʢʮʠʦʥʘʣ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʩʪʨʦʝʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʣʘʚ-

ʥʳʡ ʧʝʨʝʭʦʜ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʵʪʘʧʘʤʠ ʦʙʫʯʝʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʷ ʠʥʪʝʨʝʩ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʠ ʧʨʝʜʦʩʪʘʚʣʷʷ ʝʤʫ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʛʣʫʙʦʢʦʛʦ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ. ʆʩʥʦʚʥʳʝ ʝʝ 

ʢʦʤʧʦʥʝʥʪʳ ʚʢʣʶʯʘʶʪ ʚʳʙʦʨ ʧʝʨʩʦʥʘʞʝʡ, ʤʝʥʶ ʚʳʙʦʨʘ ʨʘʟʜʝʣʘ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʨʘʟʜʝ-

ʣʳ ʪʝʦʨʠʠ, ʧʨʘʢʪʠʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʳ ʚʚʦʜʘ ʦʪʚʝʪʦʚ ʠ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʡ ʧʨʦʚʝʨʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʘʩʧʝʢʪʦʚ ʧʦʜʨʦʙʥʦ. 
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ʈʘʙʦʪʘ ʩ ʧʣʘʪʬʦʨʤʦʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʛʣʘʚʥʦʛʦ ʤʝʥʶ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʯʠʪʘʝʪ ʠʥ-

ʩʪʨʫʢʮʠʶ ʠ ʧʝʨʝʭʦʜʠʪ ʢ ʚʳʙʦʨʫ ʨʘʟʜʝʣʦʚ (ʨʠʩ. 1).  
 

 
 

ʈʠʩ. 1. ʅʘʯʘʣʴʥʦʝ ʦʢʥʦ 
 

ɿʘʜʘʯʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʯʪʝʥʠʠ ʧʨʘʚʠʣ ʠ ʚʳʙʦʨʝ ʧʝʨʩʦʥʘʞʘ, ʧʦʩʣʝ ʯʝ-

ʛʦ ʦʥ ʥʘʞʠʤʘʝʪ ʢʥʦʧʢʫ çʀʛʨʘʪʴè, ʠ ʦʪʢʨʳʚʘʝʪʩʷ ʠʛʨʦʚʦʝ ʧʦʣʝ. ʆʥʦ ʦʬʦʨʤʣʝʥʦ ʚ ʚʠʜʝ 

ʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʳ ʩ ʪʨʝʤʷ ʫʟʣʘʤʠ: çʆʧʨʝʜʝʣʠʪʝʣʠè, çʄʘʪʨʠʮʳè ʠ çʉʠʩʪʝʤʳ ʣʠʥʝʡ-

ʥʳʭ ʫʨʘʚʥʝʥʠʡè. 

ʂʘʨʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʢʨʫʞʥʦʩʪʴ ʩ ʪʨʝʤʷ ʫʟʣʘʤʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʤ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ: çʆʧʨʝʜʝʣʠʪʝʣʠè, çʄʘʪʨʠʮʳè ʠ 

çʉʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡè. ʋʟʣʳ ʩʦʝʜʠʥʝʥʳ ʩ ʮʝʥʪʨʦʤ ʵʢʨʘʥʘ ʣʠʥʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʦʨʠʩʦʚʳʚʘʶʪʩʷ ʧʣʘʚʥʦ, ʩʦʟʜʘʚʘʷ ʚʠʟʫʘʣʴʥʳʡ ʵʬʬʝʢʪ ʧʦʩʪʝʧʝʥʥʦʛʦ ʨʘʩʢʨʳʪʠʷ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʳ (ʨʠʩ. 2).  
 

 
 

ʈʠʩ. 2. ʆʢʥʦ ʩ ʚʳʙʦʨʦʤ ʨʘʟʜʝʣʘ 
 

ʂʘʞʜʳʡ ʫʟʝʣ ï ʵʪʦ ʢʨʫʛ ʩ ʪʝʢʩʪʦʤ ʚʥʫʪʨʠ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ ʧʦ ʜʣʠʥʝ ʜʣʷ ʯʠʪʘʝ-

ʤʦʩʪʠ, ʘ ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʥʘ ʥʝʛʦ ʢʫʨʩʦʨʘ ʦʥ ʧʦʜʩʚʝʯʠʚʘʝʪʩʷ ʷʨʢʠʤ ʛʦʣʫʙʳʤ ʮʚʝʪʦʤ, ʩʠʛ-

ʥʘʣʠʟʠʨʫʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ. ɺʳʙʨʘʥʥʳʡ ʧʝʨʩʦʥʘʞ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʢʘʨʪʳ, ʠ 

ʧʨʠ ʢʣʠʢʝ ʥʘ ʫʟʝʣ ʦʥ ʥʘʯʠʥʘʝʪ ʜʚʠʛʘʪʴʩʷ ʢ ʥʝʤʫ ʩ ʘʥʠʤʘʮʠʝʡ: ʂʦʣʦʙʦʢ çʢʘʪʠʪʩʷè, ʧʦʜ-

ʧʨʳʛʠʚʘʷ, ʘ ʂʦʪ-ʫʯʸʥʳʡ çʰʘʛʘʝʪè ʩ ʣʸʛʢʠʤ ʥʘʢʣʦʥʦʤ ʪʝʣʘ. ɼʚʠʞʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝʤ ʧʦʣʦʞʝʥʠʷ ʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʧʝʨʩʦʥʘʞʘ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʚʳ-
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ʙʦʨʘ ʨʘʟʜʝʣʘ ʜʠʥʘʤʠʯʥʳʤ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʤ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʫʟʣʘ ʦʪʢʨʳʚʘʝʪʩʷ ʵʢʨʘʥ 

ʩ ʚʳʙʦʨʦʤ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʜʨʘʟʜʝʣʘ: çʊʝʦʨʠʷè, çʇʨʘʢʪʠʢʘè ʠʣʠ çʊʝʩʪè. 

ʕʢʨʘʥ ʚʳʙʦʨʘ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʨʘʟʜʝʣʘ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʤʷ ʢʥʦʧʢʘʤʠ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʧʦʜ ʟʘʛʦʣʦʚʢʦʤ ʪʝʤʳ, ʥʘʧʨʠʤʝʨ, çʄʘʪʨʠʮʳè (ʨʠʩ. 3). ʂʥʦʧʢʠ 

ʠʤʝʶʪ ʟʘʢʨʫʛʣʸʥʥʳʝ ʫʛʣʳ ʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʨʘʟʤʝʨʝ ʥʘ 10% ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ, 

ʯʪʦ ʚʠʟʫʘʣʴʥʦ ʧʦʜʩʢʘʟʳʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʌʦʥ ʵʢʨʘʥʘ 

ʜʦʧʦʣʥʝʥ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ï ʜʚʠʞʫʱʠʤʠʩʷ ʢʨʫʛʘʤʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ 

ʩʠʤʚʦʣʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʘʪʤʦʩʬʝʨʫ ʧʦʛʨʫʞʝʥʠʷ ʚ ʧʨʝʜʤʝʪ. ʇʨʠ ʚʳʙʦʨʝ ʨʘʟʜʝʣʘ 

çʊʝʦʨʠʷè ʦʪʢʨʳʚʘʝʪʩʷ ʤʦʜʫʣʴ ʧʨʦʩʤʦʪʨʘ ʣʝʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʬʦʨʤʘʪʝ PDF. ʕʪʦʪ 

ʤʦʜʫʣʴ ʧʦʟʚʦʣʷʝʪ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʪʝʢʩʪ (ʩ ʧʦʤʦʱʴʶ ʢʣʘʚʠʰ ç+è ʠ çïè) ʠ ʧʨʦʢʨʫʯʠʚʘʪʴ 

ʩʪʨʘʥʠʮʳ (ʢʦʣʝʩʠʢʦʤ ʤʳʰʠ ʠʣʠ ʢʥʦʧʢʘʤʠ çʚʚʝʨʭè ʠ çʚʥʠʟè), ʧʨʠʯʸʤ ʪʝʢʫʱʝʝ ʧʦʣʦʞʝ-

ʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʦʟʚʨʘʱʝʥʠʷ ʢ ʤʘʪʝʨʠʘʣʫ. ʆʢʥʦ ʟʘʥʠʤʘʝʪ 90% ʰʠʨʠʥʳ ʠ 

70% ʚʳʩʦʪʳ ʵʢʨʘʥʘ, ʘ ʪʝʢʩʪ ʮʝʥʪʨʠʨʫʝʪʩʷ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʯʪʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʫʜʦʙ-

ʥʳʤ ʟʘʤʝʥʠʪʝʣʝʤ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ. 
 

 
 

ʈʠʩ.3. ɺʳʙʦʨ ʨʘʟʜʝʣʘ 
 

 

 
 

ʈʠʩ. 4. ʆʢʥʦ ʚʚʦʜʘ ʟʘʜʘʯʠ ʩ ʦʪʚʝʪʦʤ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ 
 

ʈʘʟʜʝʣ çʇʨʘʢʪʠʢʘè ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʯʠ, ʛʜʝ ʚʚʦʜ ʦʪ-

ʚʝʪʦʚ ʨʝʘʣʠʟʦʚʘʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʟʘʜʘʥʠʷ. ɿʘʜʘʯʠ ʟʘʛʨʫʞʘʶʪʩʷ ʠʟ JSON-ʬʘʡʣʦʚ ʠ 
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ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ: ʯʠʩʣʦʚʳʝ, ʤʘʪʨʠʯʥʳʝ ʠ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ. ɼʣʷ 

ʯʠʩʣʦʚʳʭ ʟʘʜʘʯ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʦʪʚʝʪ ʚ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʷʪʴʶ ʩʠʤ-

ʚʦʣʘʤʠ (ʚʢʣʶʯʘʷ ʤʠʥʫʩ), ʧʨʠʯʸʤ ʜʦʧʫʩʪʠʤʳ ʪʦʣʴʢʦ ʮʠʬʨʳ ʠ ʟʥʘʢ çïè ʚ ʥʘʯʘʣʝ. ɺ ʤʘʪ-

ʨʠʯʥʳʭ ʟʘʜʘʯʘʭ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʝʪʢʘ ʷʯʝʝʢ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʟʘʧʦʣʥʷʝʪʩʷ ʩ ʢʣʘʚʠʘʪʫʨʳ 

(ʨʠʩ. 4). 

ɺʚʦʜ ʦʛʨʘʥʠʯʝʥ ʪʨʸʭʟʥʘʯʥʳʤʠ ʯʠʩʣʘʤʠ ʩ ʫʯʸʪʦʤ ʟʥʘʢʘ, ʠ ʘʢʪʠʚʥʘʷ ʷʯʝʡʢʘ ʧʦʜ-

ʩʚʝʯʠʚʘʝʪʩʷ ʛʦʣʫʙʳʤ ʢʦʥʪʫʨʦʤ ʜʣʷ ʫʜʦʙʩʪʚʘ ʥʘʚʠʛʘʮʠʠ. ɼʣʷ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ ʧʦʣʴʟʦ-

ʚʘʪʝʣʴ ʚʚʦʜʠʪ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ (x, y) ʚ ʦʪʜʝʣʴʥʳʝ ʷʯʝʡʢʠ, ʧʦʜʧʠʩʘʥʥʳʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʤʠ ʩʠʤʚʦʣʘʤʠ. ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ, ʯʘʩʪʦ ʩ 

ʠʟʦʙʨʘʞʝʥʠʝʤ (ʥʘʧʨʠʤʝʨ, ʤʘʪʨʠʮʘ ʠʣʠ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ), ʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʥʘʭʦʜʠʪʩʷ 

ʢʥʦʧʢʘ çʇʨʦʚʝʨʠʪʴè, ʢʦʪʦʨʘʷ ʘʢʪʠʚʠʨʫʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ. 

ʈʘʟʜʝʣ çʊʝʩʪè ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʧʨʦʩʳ ʩ ʚʳʙʦʨʦʤ ʦʪʚʝʪʘ ʠʟ ʯʝʪʳʨʸʭ 

ʚʘʨʠʘʥʪʦʚ, ʟʘʛʨʫʞʘʝʤʳʭ ʠʟ JSON-ʬʘʡʣʦʚ. ɺʘʨʠʘʥʪʳ ʦʪʚʝʪʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʢʥʦʧʢʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʜʚʝ ʩʪʨʦʢʠ ʧʦ ʜʚʝ ʢʥʦʧʢʠ. ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʥʘ ʢʥʦʧʢʫ ʦʥʘ ʧʦʜʩʚʝʯʠʚʘ-

ʝʪʩʷ, ʘ ʧʨʠ ʢʣʠʢʝ ʬʠʢʩʠʨʫʝʪʩʷ ʚʳʙʦʨ, ʦʪʦʙʨʘʞʘʷ ʥʘʜʧʠʩʴ: çʆʪʚʝʪ ʧʨʠʥʷʪè ʠ ʘʢʪʠʚʠʨʫʷ 

ʢʥʦʧʢʫ çɼʘʣʝʝè. ʇʦʚʪʦʨʥʳʡ ʚʳʙʦʨ ʙʣʦʢʠʨʫʝʪʩʷ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʩʣʫʯʘʡʥʦʝ ʫʛʘʜʳʚʘ-

ʥʠʝ. ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʪʝʩʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʪʘʪʠʩʪʠʢʘ ʩ ʢʨʫʛʦʚʦʡ ʜʠʘʛʨʘʤʤʦʡ, ʛʜʝ ʟʝʣʸʥʳʡ 

ʩʝʢʪʦʨ ʧʦʢʘʟʳʚʘʝʪ ʜʦʣʶ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ, ʘ ʢʨʘʩʥʳʡ ï ʦʰʠʙʦʢ, ʯʪʦ ʜʘʸʪ ʥʘʛʣʷʜʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʦʛʨʝʩʩʝ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʚʩʪʨʦʝʥʘ ʢʘʢ ʚ ʨʘʟʜʝʣ çʇʨʘʢʪʠʢʘè, ʪʘʢ ʠ ʚ çʊʝʩʪè, 

ʦʙʝʩʧʝʯʠʚʘʷ ʤʛʥʦʚʝʥʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ. ɺ ʧʨʘʢʪʠʢʝ ʧʦʩʣʝ ʚʚʦʜʘ ʦʪʚʝʪʘ ʠ ʥʘʞʘʪʠʷ 

ʢʥʦʧʢʠ çʇʨʦʚʝʨʠʪʴè ʧʨʦʛʨʘʤʤʘ ʩʨʘʚʥʠʚʘʝʪ ʜʘʥʥʳʝ ʩ ʵʪʘʣʦʥʦʤ: ʜʣʷ ʯʠʩʣʦʚʳʭ ʟʘʜʘʯ - 

ʪʦʯʥʦʝ ʩʦʚʧʘʜʝʥʠʝ, ʜʣʷ ʤʘʪʨʠʮ - ʧʦʵʣʝʤʝʥʪʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ, ʜʣʷ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ - 

ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʦʪʚʝʪʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʟʝʣʸʥʳʡ ʪʝʢʩʪ çɺʝʨʥʦ!è, 

ʧʨʠ ʦʰʠʙʢʝ - ʢʨʘʩʥʳʡ çʅʝʚʝʨʥʦ!è ʩ ʘʥʠʤʘʮʠʝʡ ʧʝʨʩʦʥʘʞʘ. ɺ ʪʝʩʪʘʭ ʚʳʙʨʘʥʥʳʡ ʚʘʨʠ-

ʘʥʪ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʧʨʘʚʠʣʴʥʳʤ ʦʪʚʝʪʦʤ ʠʟ JSON-ʬʘʡʣʘ, ʦʪʦʙʨʘʞʘʷ ʨʝʟʫʣʴʪʘʪ ʚʠʟʫʘʣʴ-

ʥʦ. ʕʪʦ ʫʩʢʦʨʷʝʪ ʦʙʫʯʝʥʠʝ ʠ ʧʦʤʦʛʘʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʦʰʠʙʢʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʇʨʦʛʨʘʤʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʢʘʢ ʥʘʙʦʨ ʦʪʜʝʣʴʥʳʭ ʤʦʜʫʣʝʡ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʜʦʨʘʙʦʪʦʢ. ʆʩʥʦʚʥʦʡ ʤʦʜʫʣʴ ʫʧʨʘʚʣʷʝʪ ʩʪʘʨʪʦʚʳʤ ʵʢʨʘʥʦʤ ʠ ʥʘʚʠʛʘʮʠʝʡ ʤʝʞʜʫ 

ʨʘʟʜʝʣʘʤʠ. ʆʪʜʝʣʴʥʳʡ ʤʦʜʫʣʴ ʦʪʚʝʯʘʝʪ ʟʘ ʚʳʙʦʨ ʧʝʨʩʦʥʘʞʘ. ʈʘʟʜʝʣ çʊʝʦʨʠʷè ʨʘʙʦʪʘʝʪ 

ʢʘʢ ʮʠʬʨʦʚʦʡ ʫʯʝʙʥʠʢ. ʈʘʟʜʝʣ çʇʨʘʢʪʠʢʘè ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʵʪʘʧʘ: 1) ʧʦʢʘʟ ʩʧʠʩʢʘ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʟʘʜʘʯ ʠ ʦʢʥʦ ʜʣʷ ʚʚʦʜʘ ʦʪʚʝʪʘ, ʨʝʘʣʠʟʦʚʘʥʥʦʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 

ʟʘʜʘʥʠʷ (ʯʠʩʣʦʚʳʝ, ʤʘʪʨʠʯʥʳʝ, ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ); 2) ʪʝʩʪʦʚʳʡ ʨʘʟʜʝʣ 

ʟʘʜʘʸʪ ʚʦʧʨʦʩʳ ʩ ʚʳʙʦʨʦʤ ʦʪʚʝʪʘ ʠʟ ʯʝʪʳʨʸʭ ʚʘʨʠʘʥʪʦʚ ʠ ʚʳʚʦʜʠʪ ʜʠʘʛʨʘʤʤʫ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʪʬʦʨʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝʭʥʦʣʦʛʠʠ, ʭʦʨʦʰʦ 

ʩʧʨʘʚʣʷʶʱʠʝʩʷ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ: Python - ʦʩʥʦʚʥʦʡ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, Pygame - ʜʣʷ ʛʨʘʬʠʢʠ ʠ ʘʥʠʤʘʮʠʠ, NumPy - ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʚʳʯʠʩʣʝʥʠʡ.  

ʅʘʧʨʠʤʝʨ, ʘʥʠʤʘʮʠʷ ʜʚʠʞʝʥʠʷ ʧʝʨʩʦʥʘʞʘ ʨʝʘʣʠʟʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ Pygame, ʘ 

ʧʨʦʚʝʨʢʘ ʤʘʪʨʠʯʥʳʭ ʟʘʜʘʯ - ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ NumPy. ʅʘʧʨʠʤʝʨ, ʥʘ ʢʘʨʪʝ ʪʝʤ 

ʧʝʨʩʦʥʘʞ ʜʚʠʞʝʪʩʷ ʢ ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʝ ʥʝ ʧʨʦʩʪʦ ʧʨʷʤʦʡ ʣʠʥʠʝʡ, ʘ ʩ ʧʦʜʧʨʳʛʠʚʘʥʠʷʤʠ 

ʠ ʥʝʙʦʣʴʰʠʤʠ ʧʦʚʦʨʦʪʘʤʠ, ʯʪʦʙʳ ʙʳʣʦ ʠʥʪʝʨʝʩʥʝʝ ʩʤʦʪʨʝʪʴ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʨʘʙʦʪʘʝʪ 

ʪʘʢ: ʧʨʦʛʨʘʤʤʘ ʚʳʯʠʩʣʷʝʪ, ʢʫʜʘ ʥʫʞʥʦ ʧʨʠʡʪʠ, ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʜʚʠʛʘʝʪ ʧʝʨʩʦʥʘʞʘ 

ʤʘʣʝʥʴʢʠʤʠ ʰʘʞʢʘʤʠ, ʜʦʙʘʚʣʷʷ ʧʨʳʞʢʠ ʚʚʝʨʭ-ʚʥʠʟ, ʢʘʢ ʙʫʜʪʦ ʦʥ ʞʠʚʦʡ. ɽʩʣʠ 

ʧʝʨʩʦʥʘʞ ʙʣʠʟʢʦ ʢ ʮʝʣʠ, ʦʥ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʠ ʦʪʢʨʳʚʘʝʪʩʷ ʥʫʞʥʳʡ ʨʘʟʜʝʣ. ʅʘʧʨʠʤʝʨ, 

ʂʦʣʦʙʦʢ ʚʥʠʟʫ ʵʢʨʘʥʘ, ʘ ʪʦʯʢʘ ʥʘʚʝʨʭʫ, ʪʦʛʜʘ ʦʥ ʙʫʜʝʪ ʠʜʪʠ ʚʚʝʨʭ, ʧʦʜʧʨʳʛʠʚʘʪʴ ʠ ʯʫʪʴ 

ʥʘʢʣʦʥʷʪʴʩʷ ʚʣʝʚʦ-ʚʧʨʘʚʦ (ʨʠʩ. 5). Pygame ʪʘʢʞʝ ʨʠʩʫʝʪ ʢʥʦʧʢʠ, ʫʟʣʳ ʥʘ ʢʘʨʪʝ ʠ 

ʧʣʘʚʥʳʝ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʵʢʨʘʥʘʤʠ, ʥʝ ʧʝʨʝʛʨʫʞʘʷ ʢʦʤʧʴʶʪʝʨ.
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ʈʠʩ. 5. ɸʥʠʤʘʮʠʷ ʜʚʠʞʝʥʠʷ ʧʝʨʩʦʥʘʞʘ 
 

 
 

ʈʠʩ. 6. ʇʨʦʚʝʨʢʘ ʚʚʝʜʝʥʥʦʛʦ ʦʪʚʝʪʘ 
 

ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ NumPy, ʢʦʪʦʨʘʷ ʙʳʩʪʨʦ ʩʯʠ-

ʪʘʝʪ ʩʣʦʞʥʳʝ ʚʝʱʠ, ʥʘʧʨʠʤʝʨ, ʫʤʥʦʞʝʥʠʝ ʪʘʙʣʠʮ ʯʠʩʝʣ. ɺ ʨʘʟʜʝʣʝ çʇʨʘʢʪʠʢʘè ʧʨʦ-

ʛʨʘʤʤʘ ʧʨʦʚʝʨʷʝʪ, ʧʨʘʚʠʣʴʥʦ ʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʧʦʣʥʠʣ ʪʘʙʣʠʮʫ (ʤʘʪʨʠʮʫ). ʆʥʘ ʙʝʨʸʪ 

ʪʦ, ʯʪʦ ʚʚʸʣ ʯʝʣʦʚʝʢ, ʠ ʩʨʘʚʥʠʚʘʝʪ ʩ ʧʨʘʚʠʣʴʥʳʤ ʦʪʚʝʪʦʤ, ʢʦʪʦʨʳʡ ʟʘʨʘʥʝʝ ʟʘʧʠʩʘʥ. ɽʩ-

ʣʠ ʚʩʸ ʩʦʚʧʘʜʘʝʪ - çɺʝʨʥʦ!è ʠ ʟʝʣʸʥʳʡ ʮʚʝʪ, ʘ ʝʩʣʠ ʥʝʪ - çʅʝʚʝʨʥʦ!è ʠ ʢʨʘʩʥʳʡ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʟʘʜʘʯʘ - ʟʘʧʦʣʥʠʪʴ ʪʘʙʣʠʮʫ 2x2 ʯʠʩʣʘʤʠ [1, 2, 3, 4], ʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʸʣ 

[1, 2, 5, 4], ʧʨʦʛʨʘʤʤʘ ʟʘʤʝʪʠʪ ʦʰʠʙʢʫ ʚ ʪʨʝʪʴʝʤ ʯʠʩʣʝ ʠ ʩʢʘʞʝʪ, ʯʪʦ ʦʪʚʝʪ ʥʝʚʝʨʥʳʡ 

(ʨʠʩ. 6). 

ɺ ʨʘʟʜʝʣʝ çʊʝʩʪè ʧʨʦʛʨʘʤʤʘ ʨʠʩʫʝʪ ʢʨʫʛ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ, ʩʢʦʣʴʢʦ ʦʪʚʝʪʦʚ 

ʙʳʣʦ ʧʨʘʚʠʣʴʥʳʤʠ, ʘ ʩʢʦʣʴʢʦ ʥʝʪ. ʇʨʝʜʩʪʘʚʴʪʝ ʧʠʨʦʛ: ʝʩʣʠ ʚʳ ʦʪʚʝʪʠʣʠ ʧʨʘʚʠʣʴʥʦ ʥʘ 3 

ʚʦʧʨʦʩʘ ʠʟ 5, ʪʦ ʪʨʠ ʧʷʪʳʭ ʢʨʫʛʘ ʙʫʜʫʪ ʟʝʣʸʥʳʤʠ, ʘ ʦʩʪʘʣʴʥʦʝ ï ʢʨʘʩʥʳʤ. ʇʨʦʛʨʘʤʤʘ 

ʩʯʠʪʘʝʪ, ʩʢʦʣʴʢʦ ʚʩʝʛʦ ʚʦʧʨʦʩʦʚ ʙʳʣʦ, ʜʝʣʠʪ ʢʨʫʛ ʥʘ ʯʘʩʪʠ ʠ ʟʘʢʨʘʰʠʚʘʝʪ ʠʭ ʨʘʟʥʳʤʠ 

ʮʚʝʪʘʤʠ, ʯʪʦʙʳ ʩʨʘʟʫ ʙʳʣʦ ʚʠʜʥʦ ʨʝʟʫʣʴʪʘʪ. ʇʦʪʦʤ ʦʥʘ ʧʠʰʝʪ ʪʦʯʥʦʝ ʯʠʩʣʦ 

ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ, ʥʘʧʨʠʤʝʨ, ç3 ʠʟ 5è. ɽʩʣʠ ʚ ʪʝʩʪʝ 4 ʚʦʧʨʦʩʘ, ʠ 3 ʦʪʚʝʪʘ ʧʨʘʚʠʣʴʥʳʝ, 

ʢʨʫʛ ʙʫʜʝʪ ʥʘ ʪʨʠ ʯʝʪʚʝʨʪʠ ʟʝʣʸʥʳʤ ʠ ʥʘ ʦʜʥʫ ʯʝʪʚʝʨʪʴ ʢʨʘʩʥʳʤ (ʨʠʩ. 7). 
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ʈʠʩ. 7. ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʨʫʛʦʚʦʡ ʜʠʘʛʨʘʤʤʳ 
 

PDF-ʫʯʝʙʥʠʢ ʟʘʛʨʫʞʘʝʪʩʷ ʧʦʩʪʨʘʥʠʯʥʦ, ʢʘʢ ʢʘʨʪʠʥʢʘ ʥʘ ʵʢʨʘʥʝ. ʀʭ ʤʦʞʥʦ ʤʘʩ-

ʰʪʘʙʠʨʦʚʘʪʴ, ʧʨʦʣʠʩʪʳʚʘʪʴ ʠ ʟʘʧʦʤʠʥʘʪʴ ʧʦʩʣʝʜʥʶʶ ʧʨʦʩʤʦʪʨʝʥʥʫʶ ʩʪʨʘʥʠʮʫ. ʀʥ-

ʪʝʨʬʝʡʩ ʢʥʦʧʦʢ ʠ ʧʦʣʝʡ ʚʚʦʜʘ ʩʦʟʜʘʥ ʩ ʧʦʤʦʱʴʶ Pygame GUI, ʘ ʩʧʠʩʦʢ ʟʘʜʘʯ ʭʨʘʥʠʪʩʷ 

ʚ JSON-ʬʘʡʣʘʭ, ʯʪʦ ʫʜʦʙʥʦ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʣʘʪʬʦʨʤʝ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʤʝʭʘʥʠʟʤ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʚ ʨʘʟʜʝʣʳ çʇʨʘʢʪʠʢʘè ʠ çʊʝʩʪè, ʢʦʪʦ-

ʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʫʶ, ʙʳʩʪʨʫʶ ʠ ʠʥʬʦʨʤʘʪʠʚʥʫʶ ʦʮʝʥʢʫ ʨʝʰʝʥʠʡ ʩʪʫʜʝʥʪʦʚ. ʆʥʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʫʯʸʪʦʤ ʨʘʟʥʦʦʙʨʘʟʠʷ ʪʠʧʦʚ ʟʘʜʘʯ ʚ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʝ ʠ ʧʦʩʪʨʦʝʥʘ ʪʘʢ, 

ʯʪʦʙʳ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʥʦ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʚʦʜʘ ʜʘʥʥʳʭ, ʚʦʟ-

ʤʦʞʥʳʝ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʬʦʨʤʳ ʦʪʚʝʪʦʚ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʰʠʙʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʈʝʘʣʠ-

ʟʘʮʠʷ ʵʪʦʡ ʩʠʩʪʝʤʳ ʦʧʠʨʘʝʪʩʷ ʥʘ ʘʣʛʦʨʠʪʤʳ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ, ʦʙʨʘʙʦʪʢʫ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʫʢʪʫʨ (ʯʠʩʣʘ, ʤʘʪʨʠʮʳ, ʩʧʠʩʢʠ ʧʝʨʝʤʝʥʥʳʭ) ʠ ʜʠʥʘʤʠʯʝʩʢʫʶ ʛʝʥʝʨʘʮʠʶ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʨʝʘʣʠʟʦʚʘʥʘ ʜʣʷ ʨʘʟʜʝʣʘ çʇʨʘʢʪʠʢʘè ʠ ʜʣʷ ʨʘʟʜʝʣʘ 

çʊʝʩʪè, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ, ʥʦ ʩ ʘʜʘʧʪʘʮʠʝʡ ʧʦʜ 

ʩʧʝʮʠʬʠʢʫ ʢʘʞʜʦʛʦ ʪʠʧʘ ʟʘʜʘʯ. ʆʩʥʦʚʥʦʡ ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʰʘ-

ʛʠ: ʩʙʦʨ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʚʚʦʜʘ, ʝʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʩʨʘʚʥʝʥʠʝ ʩ ʵʪʘʣʦʥ-

ʥʳʤ ʦʪʚʝʪʦʤ ʠ ʛʝʥʝʨʘʮʠʷ ʨʝʟʫʣʴʪʘʪʘ. ɼʣʷ ʟʘʜʘʯ ʩ ʯʠʩʣʦʚʳʤ ʦʪʚʝʪʦʤ (ʥʘʧʨʠʤʝʨ, ʚʳʯʠʩ-

ʣʝʥʠʝ ʦʧʨʝʜʝʣʠʪʝʣʷ) ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʟʥʘʯʝʥʠʝ ʚ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʟʘʪʝʤ ʧʨʝ-

ʦʙʨʘʟʫʝʪʩʷ ʚ ʯʠʩʣʦ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ float ʜʣʷ ʫʯʸʪʘ ʚʦʟʤʦʞʥʳʭ ʜʝʩʷʪʠʯʥʳʭ ʬʦʨʤ. ɺ 

ʤʘʪʨʠʯʥʳʭ ʟʘʜʘʯʘʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʧʦʣʥʷʝʪ ʩʝʪʢʫ ʷʯʝʝʢ, ʠ ʜʘʥʥʳʝ ʩʦʙʠʨʘʶʪʩʷ ʚ ʜʚʫ-

ʤʝʨʥʳʡ ʩʧʠʩʦʢ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʵʪʘʣʦʥʥʦʡ ʤʘʪʨʠʮʝʡ. ɼʣʷ ʩʠʩʪʝʤ ʣʠʥʝʡ-

ʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʚʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʚ ʦʪʜʝʣʴʥʳʝ ʷʯʝʡʢʠ, ʬʦʨʤʠʨʫʶʱʠʝ ʦʜ-

ʥʦʤʝʨʥʳʡ ʩʧʠʩʦʢ, ʢʦʪʦʨʳʡ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʰʝʥʠʶ. 

ɸʣʛʦʨʠʪʤʳ ʩʨʘʚʥʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʟʘʜʘʯʠ. ɼʣʷ ʯʠʩʣʦʚʳʭ ʦʪʚʝʪʦʚ ʧʨʠʤʝʥʷʝʪ-

ʩʷ ʧʨʷʤʦʝ ʩʨʘʚʥʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʝʨʘʪʦʨʘ ʨʘʚʝʥʩʪʚʘ (==), ʩ ʜʦʧʫʩʢʦʤ ʥʘ ʥʝ-

ʙʦʣɹh ʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʦʢʨʫʛʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 2.0 ʩʯʠʪʘʝʪʩʷ ʨʘʚʥʳʤ 2). ɺ ʤʘʪʨʠʯʥʳʭ 

ʟʘʜʘʯʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʵʣʝʤʝʥʪʥʦʝ ʩʨʘʚʥʝʥʠʝ: ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʚʚʝʜʸʥʥʦʡ ʤʘʪʨʠʮʳ ʩʦ-

ʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʵʪʘʣʦʥʘ, ʠ ʧʨʦʚʝʨʢʘ ʩʯʠʪʘʝʪʩʷ ʫʩʧʝʰʥʦʡ, 

ʪʦʣʴʢʦ ʝʩʣʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʦʚʧʘʜʘʶʪ. ɼʣʷ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ ʘʣʛʦʨʠʪʤ ʩʨʘʚʥʠʚʘʝʪ ʩʧʠ-
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ʩʦʢ ʚʚʝʜʸʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʩ ʵʪʘʣʦʥʥʳʤ ʩʧʠʩʢʦʤ, ʪʘʢʞʝ ʜʦʧʫʩʢʘʷ ʵʢʚʠʚʘ-

ʣʝʥʪʥʳʝ ʬʦʨʤʳ (ʥʘʧʨʠʤʝʨ, ʮʝʣʳʝ ʯʠʩʣʘ ʚʤʝʩʪʦ ʜʨʦʙʝʡ, ʝʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ). ɽʩʣʠ ʦʪʚʝʪ 

ʥʝʚʝʨʥʳʡ, ʩʠʩʪʝʤʘ ʘʥʘʣʠʟʠʨʫʝʪ ʨʘʩʭʦʞʜʝʥʠʷ ʠ ʬʦʨʤʠʨʫʝʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ, ʫʢʘ-

ʟʳʚʘʷ ʢʦʥʢʨʝʪʥʦʝ ʤʝʩʪʦ ʠʣʠ ʰʘʛ, ʛʜʝ ʧʨʦʠʟʦʰʣʘ ʥʝʪʦʯʥʦʩʪʴ. 
 

 
 

ʈʠʩ. 8. ɿʘʛʨʫʟʢʘ ʪʝʦʨʠʠ 
 

ʈʝʘʣʠʟʘʮʠʷ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʘʥʘʣʠʟʘ. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ - ʪʦʯʥʦʝ ʩʦʚ-

ʧʘʜʝʥʠʝ, ʧʨʠʤʝʥʷʝʤʦʝ ʜʣʷ ʯʠʩʝʣ ʠ ʧʨʦʩʪʳʭ ʩʧʠʩʢʦʚ: ʚʚʝʜʸʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʩʨʘʚʥʠʚʘʝʪʩʷ 

ʩ ʵʪʘʣʦʥʦʤ ʥʘʧʨʷʤʫʶ. ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ - ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʩʣʦʞʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʤʘʪʨʠʮʳ ʠʣʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ, ʛʜʝ ʧʨʦʚʝʨʷʝʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ 

ʨʝʟʫʣʴʪʘʪ ʧʨʘʚʠʣʴʥʦʤʫ ʦʪʚʝʪʫ ʚ ʨʘʤʢʘʭ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ (ʥʘʧʨʠʤʝʨ, ʨʘʟʥʳʝ 

ʬʦʨʤʳ ʟʘʧʠʩʠ ʜʨʦʙʝʡ). ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ - ʯʘʩʪʠʯʥʘʷ ʧʨʦʚʝʨʢʘ, ʢʦʪʦʨʘʷ ʧʦʢʘ ʨʝʘʣʠʟʦʚʘʥʘ 

ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʚʠʜʝ, ʥʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʰʘʛʠ ʨʝ-

ʰʝʥʠʷ, ʝʩʣʠ ʟʘʜʘʯʘ ʨʘʟʙʠʪʘ ʥʘ ʵʪʘʧʳ (ʥʘʧʨʠʤʝʨ, ʚ ʤʝʪʦʜʝ ɻʘʫʩʩʘ). ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʛʝʥʝ-

ʨʠʨʫʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠ: ʧʨʠ ʫʩʧʝʰʥʦʡ ʧʨʦʚʝʨʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ çɺʝʨʥʦ!è ʟʝ-

ʣʸʥʳʤ ʮʚʝʪʦʤ, ʘ ʧʨʠ ʦʰʠʙʢʝ - çʅʝʚʝʨʥʦ!è ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ (ʨʠʩ. 9). ʇʝʨʩʦʥʘʞ ʨʝʘʛʠʨʫ-

ʝʪ ʘʥʠʤʘʮʠʝʡ, ʫʩʠʣʠʚʘʷ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʨʝʟʫʣʴʪʘʪʘ. 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʚʳʜʝ-

ʣʷʶʪ ʝʸ ʥʘ ʬʦʥʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʟʥʘʥʠʡ. ʇʝʨʚʳʤ ʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ 

ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚʥʦʩʪʴ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʫʯʥʦʡ ʧʨʦʚʝʨʢʠ, ʛʜʝ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʤʥʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʣʠ ʩʣʫʯʘʡʥʳʭ ʦʰʠʙʦʢ ʧʨʠ ʧʨʦʩʤʦʪʨʝ, ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʯʸʪʢʠʝ ʘʣʛʦʨʠʪʤʳ ʩʨʘʚʥʝʥʠʷ, ʠʩʢʣʶʯʘʶʱʠʝ ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʬʘʢʪʦʨ. ʅʘʧʨʠʤʝʨ, ʚ ʟʘʜʘʯʝ ʥʘ ʤʘʪʨʠʮʳ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʧʨʦʚʝʨʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ, ʠ 
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ʦʮʝʥʢʘ ʦʩʪʘʸʪʩʷ ʥʝʠʟʤʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʩʧʨʘʚʝʜ-

ʣʠʚʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ. 
 

 
 

ʈʠʩ. 9. ʅʝʚʝʨʥʳʡ ʚʚʦʜ ʦʪʚʝʪʘ ʚ ʟʘʜʘʥʠʠ ʩ ʩʠʩʪʝʤʦʡ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ 
 

ɺʪʦʨʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ï ʦʧʝʨʘʪʠʚʥʦʩʪʴ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʧʨʦʚʝʨʢʘ ʜʦʤʘʰʥʠʭ ʟʘʜʘ-

ʥʠʡ ʠʣʠ ʪʝʩʪʦʚ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʯʘʩʳ ʠʣʠ ʜʥʠ, ʦʩʦʙʝʥʥʦ ʚ ʙʦʣʴʰʠʭ ʛʨʫʧʧʘʭ, ʯʪʦ ʟʘʤʝʜ-

ʣʷʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʫ ʩʨʘʟʫ ʫʚʠʜʝʪʴ ʩʚʦʠ ʦʰʠʙʢʠ. ɺ ʨʘʟʨʘʙʦ-

ʪʘʥʥʦʡ ʧʣʘʪʬʦʨʤʝ ʧʨʦʚʝʨʢʘ ʧʨʦʠʩʭʦʜʠʪ ʤʛʥʦʚʝʥʥʦ: ʧʦʩʣʝ ʚʚʦʜʘ ʦʪʚʝʪʘ ʠ ʥʘʞʘʪʠʷ 

ʢʥʦʧʢʠ çʇʨʦʚʝʨʠʪʴè ʨʝʟʫʣʴʪʘʪ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʜʦʣʠ ʩʝʢʫʥʜʳ, ʘ ʩʪʫʜʝʥʪ ʧʦʣʫʯʘ-

ʝʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʝʱʸ ʜʦ ʪʦʛʦ, ʢʘʢ ʧʝʨʝʡʜʸʪ ʢ ʩʣʝʜʫʶʱʝʡ ʟʘʜʘʯʝ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ 

ʚ ʟʘʜʘʯʘʭ ʪʠʧʘ çʈʝʰʠʪʝ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡè, ʛʜʝ ʥʝʤʝʜʣʝʥʥʦʝ ʫʢʘʟʘʥʠʝ ʥʘ ʦʰʠʙʢʫ 

(ʥʘʧʨʠʤʝʨ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʦʜʥʦʤʫ ʠʟ ʫʨʘʚʥʝʥʠʡ) ʧʦʟʚʦʣʷʝʪ ʪʫʪ ʞʝ ʧʝʨʝʩʤʦʪʨʝʪʴ ʨʝʰʝ-

ʥʠʝ, ʥʝ ʪʝʨʷʷ ʚʨʝʤʝʥʠ ʥʘ ʦʞʠʜʘʥʠʝ. 

ʊʨʝʪʴʝ ʧʨʝʠʤʫʱʝʩʪʚʦ - ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʘʜʘʧʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʰʠʙʢʘʤ ʩʪʫʜʝʥʪʘ. ɽʩʣʠ ʚ ʟʘʜʘʯʝ ʥʘ ʚʳʯʠʩʣʝʥʠʝ ʦʧʨʝʜʝʣʠ-

ʪʝʣʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚʚʦʜʠʪ ʥʝʚʝʨʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʩʠʩʪʝʤʘ ʥʝ ʪʦʣʴʢʦ ʩʦʦʙʘɦ-

ʝʪ ʦʙ ʦʰʠʙʢʝ, ʥʦ ʠ ʧʨʝʜʣʘʛʘʝʪ ʢʦʥʢʨʝʪʥʦʝ ʧʦʷʩʥʝʥʠʝ, ʥʘʧʨʠʤʝʨ, çʇʨʦʚʝʨʴʪʝ ʧʦʨʷʜʦʢ 

ʚʳʯʠʪʘʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʡè, ʥʘʧʨʘʚʣʷʷ ʝʛʦ ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʘʣʛʦʨʠʪʤʫ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʚʦʟ-

ʤʦʞʥʦ ʨʘʩʰʠʨʝʥʠʝ ʵʪʦʡ ʬʫʥʢʮʠʠ: ʧʨʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʢʘʭ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʝ 

(ʥʘʧʨʠʤʝʨ, ʚʳʯʠʩʣʝʥʠʝ ʤʘʪʨʠʯʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ) ʧʨʦʛʨʘʤʤʘ ʤʦʛʣʘ ʙʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʨʝʜʣʦʞʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʟʘʜʘʥʠʝ ʤʝʥʴʰʝʡ ʩʣʦʞʥʦʩʪʠ ʠʣʠ ʩʩʳʣʢʫ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʨʘʟʜʝʣ. ɺ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʪʘʢʘʷ ʘʜʘʧʪʘʮʠʷ ʯʘʩʪʠʯʥʦ ʨʝʘʣʠʟʦʚʘʥʘ 

ʯʝʨʝʟ ʩʪʘʪʠʩʪʠʢʫ ʚ ʨʘʟʜʝʣʝ çʊʝʩʪè, ʛʜʝ ʢʨʫʛʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʧʦʢʘʟʳʚʘʝʪ ʜʦʣʶ ʦʰʠʙʦʢ, 

ʧʦʤʦʛʘʷ ʩʪʫʜʝʥʪʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʬʦʢʫʩ ʦʙʫʯʝʥʠʷ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʤʦʪʠʚʘʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʦʚʝʨʢʠ. 

ɸʥʠʤʘʮʠʷ ʧʝʨʩʦʥʘʞʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷ ʨʝʟʫʣʴʪʘʪ (ʧʦʜʧʨʳʛʠʚʘʥʠʝ ʧʨʠ ʫʩʧʝʭʝ, ʣʸʛʢʦʝ 

ʨʘʟʦʯʘʨʦʚʘʥʠʝ ʧʨʠ ʦʰʠʙʢʝ), ʫʩʠʣʠʚʘʝʪ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʨʝʘʢʮʠʶ ʩʪʫʜʝʥʪʘ, ʜʝʣʘʷ ʧʨʦ-

ʮʝʩʩ ʤʝʥʝʝ ʬʦʨʤʘʣʴʥʳʤ ʠ ʙʦʣʝʝ ʚʦʚʣʝʢʘʶʱʠʤ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʠʥʪʝʨʝʩʘ ʢ ʜʠʩʮʠʧʣʠʥʝ, ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʩʣʦʞʥʘʷ ʠ ʩʫʭʘʷ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʠʚʘʝʪ ʟʥʘʥʠʷ, ʥʦ ʠ ʘʢʪʠʚʥʦ 

ʫʯʘʩʪʚʫʝʪ ʚ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʩʪʫʜʝʥʪʫ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʛʦ ʫʣʫʯʰʝʥʠʷ. 

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʱʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʪʦʯʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʝ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʩʪʫ-
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ʜʝʥʪʘʤ ʥʝ ʪʦʣʴʢʦ ʧʨʦʚʝʨʷʪʴ ʩʚʦʠ ʟʥʘʥʠʷ, ʥʦ ʠ ʫʯʠʪʴʩʷ ʥʘ ʦʰʠʙʢʘʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʸ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʃʠʥʝʡʥʘʷ ʘʣʛʝʙʨʘ, ʙʫʜʫʯʠ ʦʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʨʘʟʜʝʣʦʚ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ, ʠʛ-

ʨʘʝʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʥʞʝʥʝʨʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʠ. ɽʝ ʠʟʫʯʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ ʪʨʫʜʥʦʩʪʝʡ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ 

ʨʘʟʨʘʙʦʪʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠʥ-

ʩʪʨʫʤʝʥʪʘ, ʧʨʝʦʜʦʣʝʚʘʶʱʝʛʦ ʤʥʦʛʠʝ ʙʘʨʴʝʨʳ, ʜʝʣʘʶʱʘʷ ʧʨʦʮʝʩʩ ʦʩʚʦʝʥʠʷ ʣʠʥʝʡʥʦʡ 

ʘʣʛʝʙʨʳ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ, ʜʦʩʪʫʧʥʳʤ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʤ. ʆʥʘ ʩʪʘʣʘ ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʩʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʠʟʫʘʣʠʟʘʮʠʶ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʡ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ. 

ɺʳʚʦʜʳ 
ʇʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʦʢʪʷʙʨʝ 

2024 ʛʦʜʘ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʜʚʫʭ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʛʨʫʧʧʘʭ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʦʪʦʢʘ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʷʚʣʷʣʘʩʴ 

ʘʧʨʦʙʘʮʠʷ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʝʸ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʢ ʤʦʤʝʥʪʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʝʤʘ çʃʠʥʝʡʥʘʷ ʘʣʛʝʙʨʘè 

ʫʞʝ ʙʳʣʘ ʠʟʫʯʝʥʘ ʚ ʭʦʜʝ ʣʝʢʮʠʦʥʥʳʭ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ, ʢʫʨʩʘʥʪʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʣʘʪʬʦʨʤʫ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʢʦʣʣʦʢʚʠʫʤʫ ʠ ʵʢʟʘʤʝʥʫ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʚʝʜʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʘʢʘ-

ʜʝʤʠʯʝʩʢʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ ʢʫʨʩʘʥʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʥʘ ʜʘʥ-

ʥʦʤ ʵʪʘʧʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. 

ʋʜʦʙʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʪʬʦʨʤʳ ʙʳʣʠ ʦʮʝʥʝʥʳ 

ʢʫʨʩʘʥʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ (n = 20). ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1. 

ʋʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʧʣʘʪʬʦʨʤʳ 
 

ɺʦʧʨʦʩ ʦʯʝʥʴ ʪʨʫʜʥʦ ʪʨʫʜʥʦ ʥʝʡʪʨʘʣʴʥʦ ʣʝʛʢʦ 
ʦʯʝʥʴ 

ʣʝʛʢʦ 

ʆʮʝʥʠʪʝ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ 

ʠʥʪʝʨʬʝʡʩʘ ʧʣʘʪʬʦʨʤʳ 

0% 0% 10% 60% 30% 

ʆʮʝʥʠʪʝ ʫʜʦʙʩʪʚʦ ʥʘʚʠʛʘʮʠʠ 

ʤʝʞʜʫ ʨʘʟʜʝʣʘʤʠ ʧʣʘʪʬʦʨʤʳ  
0% 0% 10% 55% 35% 

ɺʦʧʨʦʩ 
ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʚʣʝʢʘʣʠ 

ʩʢʦʨʝʝ 

ʦʪʚʣʝʢ

ʘʣʠ 

ʥʝ ʚʣʠʷʣʠ 

ʢʦʥʮʝʥ

ʪʨʠʨʦʚ

ʘʣʠ 

ʚʥʠʤʘʥ

ʠ ̫

ʩʠʣʴʥʦ 

ʧʦʚʳʰʘʣʠ 

ʢʦʥʮʝʥʪʨʘ

ʮʠ ʁ

ɺʣʠʷʥʠʝ ʵʣʝʤʝʥʪʦʚ 
ʚʠʟʫʘʣʴʥʦʛʦ ʜʠʟʘʡʥʘ ʠ 

ʘʥʠʤʘʮʠʠ ʥʘ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ? 

0% 0% 10% 60% 30% 

 

ʆʧʨʦʩ ʪʘʢʞʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʢʫʨʩʘʥʪʦʚ ʥʝ ʚʦʟʥʠʢʣʦ ʪʨʫʜʥʦʩʪʝʡ ʩ ʧʦʠʩʢʦʤ 

ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʟʜʝʣʦʚ ʠʣʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ 

(ʢʥʦʧʢʠ, ʧʦʣʷ ʚʚʦʜʘ, ʤʝʥʶ) ʙʳʣʠ ʠʤ ʧʦʥʷʪʥʳ.  

ʅʘ ʨʠʩ. 10 ʠ 11 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʤʦʪʠʚʘʮʠʠ ʢʫʨʩʘʥʪʦʚ ʢ ʠʟʫʯʝʥʠʶ ʣʠʥʝʡ-

ʥʦʡ ʘʣʛʝʙʨʳ ʜʦ ʠ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʪʬʦʨʤʳ. 
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ʈʠʩ. 10. ʄʦʪʠʚʘʮʠʷ ʢ ʠʟʫʯʝʥʠʶ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ ʜʦ ʥʘʯʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʪʬʦʨʤʳ 
 

ʅʘ ʚʦʧʨʦʩ ʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʫʛʣʫʙʣʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʢʣʶʯʝʚʳʭ 

ʢʦʥʮʝʧʮʠʡ ʪʝʤʳ 70% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʤʝʪʠʣʠ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 25% ï ʚʩrʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ 95% ʦʧʨʦʰʝʥʥʳʭ ʫʢʘʟʘʣʠ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʦʙʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 

 
 

ʈʠʩ. 11. ʄʦʪʠʚʘʮʠʷ ʢ ʠʟʫʯʝʥʠʶ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʪʬʦʨʤʳ 
 

ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ (ʊʘʙʣʠʮʘ 2), ʙʦʣʴʰʠʥʩʪʚʦ 

ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʦʚʤʝʱʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʫʯʝʥʠʷ. 

ʊʘʙʣʠʮʘ 2. 

ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʧʣʘʪʬʦʨʤʳ  

(ʚʦʟʤʦʞʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʘ) 
 

ˉ ɺʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ % ʦʪʚʝʪʦʚ 

1 ɿʘʢʨʝʧʣʝʥʠʝ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 90% 

2 ʇʦʚʪʦʨʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʝʨʝʜ ʟʘʥʷʪʠʷʤʠ 85% 

3 ʇʦʜʛʦʪʦʚʢʘ ʢ ʢʦʥʪʨʦʣʴʥʳʤ ʨʘʙʦʪʘʤ ʠ ʵʢʟʘʤʝʥʘʤ 

 
75% 

4 ɼʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʪʝʤʳ 65% 

5 ɺʳʧʦʣʥʝʥʠʝ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ 

 
65% 

6 ʀʟʫʯʝʥʠʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 65% 

7 ʈʝʰʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ 15% 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʩʪʨʫʤʝʥʪʘ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʥʦʚʘʥʳ ʥʘ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʚʳʷʚʣʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʘʭ, ʫʯʠʪʳʚʘʷ ʧʨʝʜʧʦʯʪʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʇʣʘʪʬʦʨʤʘ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ 

ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ʜʣʷ ʦʙʫʯʝʥʠʷ ʣʠʥʝʡʥʦʡ 
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ʘʣʛʝʙʨʝ. ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʯʝʪʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʣʘʪʬʦʨʤʳ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ (ɿʥʘʝʥʢʦ, ʂʦʥʦʧʣʝʚʘ, 2025): ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ 

ʣʝʢʮʠʠ ʧʦ ʪʝʤʝ çʄʘʪʨʠʮʳè ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʧʨʦʡʪʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ, 

ʘ ʟʘʪʝʤ ʦʙʩʫʜʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʘʥʷʪʠʠ. ʇʨʝʧʦʜʘʚʘʪʝʣʷʤ ʩʪʦʠʪ ʪʘʢʞʝ 

ʧʦʦʱʨʷʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʚʥʝ ʘʫʜʠʪʦʨʠʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʪʨʫʜʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʦʤʦʛʫʪ ʠʤ ʦʩʚʦʠʪʴ ʤʘʪʝʨʠʘʣ ʚ ʢʦʤʬʦʨʪʥʦʤ ʪʝʤʧʝ. ɺ ʫʩʣʦʚʠʷʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʣʘʪʬʦʨʤʘ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʢʫʨʩʘ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʣʥʳʡ ʮʠʢʣ ʦʙʫʯʝʥʠʷ ï ʦʪ ʪʝʦʨʠʠ ʜʦ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ï ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚʘʞʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʢ ʧʨʦʛʨʘʤʤʝ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠʣʠ ʯʝʨʝʟ ʦʥʣʘʡʥ-

ʚʝʨʩʠʶ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ ʦʙʫʯʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʦ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʯʪʦʙʳ ʦʥʠ 

ʤʦʛʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʝʸ ʧʦʪʝʥʮʠʘʣ. ɺʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚʤʝʩʪʝ ʩ ʫʯʝʙʥʳʤʠ ʢʫʨʩʘʤʠ ʚ MOODLE, ʠʩʧʦʣʴʟʫʝʤʳʤʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ 

ʩʪʫʜʝʥʪʦʚ ʟʘ ʩʯʸʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʘʜʘʧʪʠʚʥʦʩʪʠ, ʠʛʨʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʜʝʣʘʶʱʠʭ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʤʝʥʝʝ ʬʦʨʤʘʣʴʥʳʤ ʠ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ. 

ʇʠʣʦʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʝʸ ʫʩʧʝʰʥʦʩʪʴ ʠ 

ʧʦʪʝʥʮʠʘʣ. ʉʦʟʜʘʥ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʦʭʚʘʪʳʚʘʶʱʠʡ 

ʚʩʝ ʵʪʘʧʳ ʠʟʫʯʝʥʠʷ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ: ʦʪ ʦʩʚʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʜʦ ʦʪʨʘʙʦʪʢʠ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʚʳʢʦʚ ʠ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ. ʇʣʘʪʬʦʨʤʘ ʵʬʬʝʢʪʠʚʥʦ ʜʦʧʦʣʥʷʝʪ 

ʪʨʘʜʠʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʦʪʢʨʳʚʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩ ʩʝʥʪʷʙʨʷ 2025 ʛʦʜʘ, ʧʨʦʚʦʜʠʪʩʷ ʧʦʣʥʦʤʘʩʰʪʘʙʥʘʷ ʘʧʨʦʙʘʮʠʷ 

ʧʨʦʛʨʘʤʤʳ. 
ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

ʦʩʥʦʚʘʥʳ ʥʘ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘʭ. ʇʣʘʪʬʦʨʤʘ ʤʦʞʝʪ 

ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʝ. ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʯʝʪʘʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤʳ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ (ɿʥʘʝʥʢʦ, ʂʦʥʦʧʣʝʚʘ, 2025): 

ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʣʝʢʮʠʠ ʧʦ ʪʝʤʝ çʄʘʪʨʠʮʳè ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʧʨʦʡʪʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʟʘʜʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ, ʘ ʟʘʪʝʤ ʦʙʩʫʜʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʘʥʷʪʠʠ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʷʤ ʩʪʦʠʪ ʪʘʢʞʝ ʧʦʦʱʨʷʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ 

ʚʥʝ ʘʫʜʠʪʦʨʠʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʪʨʫʜʥʦʩʪʠ, ʪʘʢ ʢʘʢ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʦʤʦʛʫʪ ʠʤ ʦʩʚʦʠʪʴ ʤʘʪʝʨʠʘʣ ʚ 

ʢʦʤʬʦʨʪʥʦʤ ʪʝʤʧʝ. ɺ ʫʩʣʦʚʠʷʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʣʘʪʬʦʨʤʘ ʤʦʞʝʪ ʩʪʘʪʴ 

ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʢʫʨʩʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʣʥʳʡ ʮʠʢʣ ʦʙʫʯʝʥʠʷ ï ʦʪ ʪʝʦʨʠʠ ʜʦ 

ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ï ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʢ ʧʨʦʛʨʘʤʤʝ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ ʠʣʠ ʯʝʨʝʟ ʦʥʣʘʡʥ-ʚʝʨʩʠʶ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ ʦʙʫʯʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʦ ʝʸ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʝʸ ʧʦʪʝʥʮʠʘʣ. ɺʦʟʤʦʞʥʦ 

ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚʤʝʩʪʝ ʩ ʫʯʝʙʥʳʤʠ ʢʫʨʩʘʤʠ ʚ MOODLE, 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʟʘ ʩʯʸʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, 

ʘʜʘʧʪʠʚʥʦʩʪʠ, ʠʛʨʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʜʝʣʘʶʱʠʭ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʤʝʥʝʝ ʬʦʨʤʘʣʴʥʳʤ ʠ 

ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʪʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ. ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ, ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʤʦʜʫʣʴʥʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ, ʥʘʣʠʯʠʝ ʧʦʩʪʦʷʥʥʦ 

ʘʢʪʠʚʥʦʡ ʩʧʨʘʚʦʯʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʟʜʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʣʘʥʘ ʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʧʦʤʦʛʘʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ 



˙˒˟˛ˑ˕ˤ˒˞˗˕˒ ˍ˞˜˒˗˟˨ ˛ˎˠˤ˒˚˕ˬ ˙ˍ˟˒˙ˍ˟˕˗˒ ˕ ˕˚ˡ˛˝˙ˍ˟˕˗˒ ˏ  ˞˕˞˟˒˙˒ 
˛ˎ˦˒ː˛ ˛ˎ˝ˍ˔˛ˏˍ˚˕ˬ  

52 

ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ 

ʪʨʘʝʢʪʦʨʠʷʤʠ ʩʪʫʜʝʥʪʦʚ.  

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʩʚʷʟʘʥʳ ʩ ʝʛʦ ʧʦʪʝʥʮʠʘʣʦʤ ʢʘʢ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʠ ʨʘʩ-

ʰʠʨʝʥʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘ-

ʣʘ ʧʫʪʸʤ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʪʝʤ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ, ʪʘʢʠʭ ʢʘʢ ʚʝʢʪʦʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʚʝʢʪʦʨʳ, ʣʠʥʝʡʥʳʝ ʦʧʝʨʘʪʦʨʳ ʠ ʠʭ ʧʨʠʣʦʞʝʥʠʷ. ʕʪʦ ʧʦʪʨʝʙʫʝʪ 

ʨʘʟʨʘʙʦʪʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʠʟʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʥʘʧʨʠʤʝʨ, ʪʨʸʭʤʝʨʥʦʡ ʘʥʠʤʘʮʠʠ ʜʣʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʦʚ ʠʣʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʘʟʠʩʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ ʥʦ-

ʚʳʭ ʪʠʧʦʚ ʟʘʜʘʯ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʦʡ. ɸʥʘʣʦʛʠʯʥʳʝ ʧʣʘʪʬʦʨʤʳ ʤʦʞʥʦ ʨʘʟʨʘʙʦ-

ʪʘʪʴ ʠ ʜʣʷ ʜʨʫʛʠʭ ʨʘʟʜʝʣʦʚ ʤʘʪʝʤʘʪʠʢʠ. ʇʣʘʥʠʨʫʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʯʘʩʪʦʪʫ ʦʰʠ-

ʙʦʢ, ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ, ʪʠʧʠʯʥʳʝ ʧʨʦʙʣʝʤʳ) ʠ ʧʨʝʜʣʘʛʘʪʴ ʠʥʜʠʚʠʜʫʘʣʠʟʠ-

ʨʦʚʘʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʪʦʨʝʥʠʶ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʪʝʤ ʠʣʠ ʧʦʜʙʦʨ ʟʘʜʘʥʠʡ ʦʧʪʠʤʘʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ. ʕʪʠ ʫʣʫʯʰʝʥʠʷ ʩʜʝʣʘʶʪ ʧʣʘʪʬʦʨʤʫ 

ʙʦʣʝʝ ʘʜʘʧʪʠʚʥʦʡ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ, ʨʘʩʰʠʨʷʷ ʝʸ ʘʫʜʠʪʦʨʠʶ ʠ ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ. ʈʘʟ-

ʨʘʙʦʪʢʘ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ, ʛʜʝ ʚʠʟʫʘʣʠʟʘʮʠʷ, 3D ʤʦʜʝʣʠ ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ. ɺʦʟʤʦʞʥʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʟʘ ʩʯʝʪ ʩʚʷʟʠ 

ʩ AI-ʬʫʥʢʮʠʦʥʘʣʦʤ ʠ ʠʥʪʝʛʨʘʮʠʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʛʝʥʝʨʘʮʠʠ ʟʘʜʘʯ (Du H., 2024). 
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Abstract.  In the modern educational paradigm, the emphasis is shifting from 
theoretical presentation of the material to the formation of new experience and 
its subsequent comprehension, which increases the role of interactive and digital 
tools in learning. The article describes the development of a program for studying 
linear algebra, one of the key sections of higher mathematics for many specialties. 
This section, studied at the beginning of the course, significantly influences 
further mastery, but is often perceived by students as abstract and therefore 
complex. Traditional teaching methods, as well as existing digital systems 
(MATCAD, MAPLE, MATLAB, Wolfram Alpha) have a number of limitations, such 
as the high cost of packages, the need for special skills, lack of clarity, adaptability 
and prompt feedback. The purpose of the work is to describe the development 
and application of an interactive educational platform designed to overcome 
these limitations. Its novelty lies in the integrated approach that combines 
visualization of key concepts (matrices, determinants, systems of equations), 
game mechanics to increase motivation (character selection, achievement 
system) and an automatic knowledge check system that analyzes not only the 
final answer, but also intermediate steps of the solution. The platform provides 
instant feedback and adaptation to the individual level of the student's 
preparation. The article describes in detail the architecture and functionality of 
the software solution implemented in Python using the Pygame and NumPy 
libraries. It is concluded that the developed tool effectively complements 
traditional methods, making the learning process more visual, interactive and 
personalized, and can serve as a model for creating similar platforms for other 
sections of mathematics. 

Keywords:  linear algebra, interactive platform, educational technologies, 
visualization, interactive learning 

For citation:  Znaenko N. S., Konopleva I. V., Ivashchenko I. E. (2025). An 
interactive educational platform for the study of linear algebra. Continuum. 
Maths. Computer Science. Education, 4(40), 38ɀ56. doi.org/10.24888/2500 -1957-
2025-4-38-56 

 

mailto:irinakonopleva2014@yandex.ru
mailto:irinakonopleva2014@yandex.ru


#/.4).55-Ȣ ˙ˍ˟˒˙ˍ˟˕˗ˍȢ ˕˚ˡ˛˝˙ˍ˟˕˗ˍȢ ˛ˎ˝ˍ˔˛ˏˍ˚˕˒Ȣ ςπςυȢ Οτ 

 

55 

 

Copyrightȡ ΄ .Ȣ 3Ȣ :ÎÁÅÎËÏȟ )Ȣ 6Ȣ +ÏÎÏÐÌÅÖÁȟ )Ȣ %Ȣ )ÖÁÓÈÃÈÅÎËÏ ɉςπςυɊȢ 0ÕÂÌÉÓÈÅÄ 
by Bunin Yelets State University. Open access under the Creative Commons 
Attribution 4.0 License 

References 

Aiskhanova, E. S., Kuntaeva, Kh. M., & Dikaeva, L. Kh. (2022). Development of a method-

ology for using information technologies in the study of economic disci-

plines. Pedagogicheskii Zhurnal, 12(6-2), 674-682.DOI:10.34670/AR.2022.52.47.019. 

(In Russ.) 

Barshatskaya, E. A. (2025). Development of an interactive platform for visualization of 

mathematical principles in teaching higher mathematics. Uchenichestvo, 2, 30-35. 

DOI: 10.22405/2949-1061-2025-2-30-35. (In Russ.) 

Bordovskaya, N. V., Koshkina, E. A., Melkaya, L. A., Tikhomirova, M. A. (2025). Criteria 

for evaluating the effectiveness of blended educational technologies used in 

universities. Integratsiya Obrazovaniya, 27(1), 64-81. https://doi.org/10.15507/1991- 

9468.110.027.202301.064-081 (In Russ.). 

Du, H. (2024). "AI+ Visual Interactive" Teaching Method in Linear Algebra for First-Year 

Student. Proceedings of the 2024 3rd International Conference on Educational 

Science and Social Culture (ESSC 2024). Y. Feng et al. (eds.). Advances in Social 

Science, Education and Humanities Research, (pp. 252-258). DOI: 10.2991/978-2-

38476-384-9_30. 

Gumennikova, J. V., Kaidalova, L. V. (2022). The experience of teaching higher mathematics 

in distance learning conditions. Izvestiya of the Samara Russian Academy of Sciences 

scientific center. Social, humanitarian, medicobiological sciences, 24(4), 23-28. DOI: 

10.37313/2413-9645-2022-24-85-23-28. (In Russ., abstract in Eng.).  

Khainovskii, S. E. (2022). Interaktivnye metody obucheniya i ikh aktual'nost' na 

segodnyashnii den'. Pedagogicheskii Zhurnal, 12(4A), 296-304. 

https://doi.org/10.34670/AR.2022.36.62.037 (In Russ.)  

Khusanova, A. A. (2013). Pedagogicheskie usloviya ispol'zovaniya sistemy MOODLE v 

organizatsii samostoyatel'noi raboty pri obuchenii inostrannomu yazyku studentov 

ekonomicheskikh spetsial'nostei. Sovremennye Issledovaniya Sotsial'nykh Problem 

(Elektronnyi Nauchnyi Zhurnal), 2(22), 1-12. https://doi.org/10.12731/2218-7405-

2013-2-37  (In Russ.) 

Konopleva, I. V., Znaenko, N. S., Mironova, L. V. (2024). Mathematical projects as a tool for 

developing personal qualities and motivation to learn. Continuum. Math. Informatics. 

Education, 4(36), 65-79. https://doi.org/10.24888/2500-1957-2024-4-65-79 (In Russ., 

abstract in Eng.)  

Larina, S. Yu. (2021). Interaktivnye metody obucheniya vysshei matematiki studentov 

ekonomicheskogo profilya. Azimut Nauchnykh Issledovanii: Pedagogika i Psikhologi-

ya, 10(1-34), 173-175. https://doi.org/10.26140/anip-2021-1001-0043 (In Russ.)  

Makarov, S. I., Sevast'yanova, S. A. (2013). Interaktivnoe obuchenie matematike v vuze s 

ispol'zovaniem elektronnoi rabochei tetradi. Fundamental'nye Issledovaniya, 6-5, 

1249-1252.  https://fundamental-research.ru/ru/article/view?id=31724 (In Russ.)  

N² Sh®, C., N² Fhloinn, E., & Mac an Bhaird, C. (2023). Student Engagement with 

Technology-Enhanced Resources in Mathematics in Higher Education: A Review. 

Mathematics, 11(787), 1-34. https://doi.org/10.3390/math11030787 

https://www.mdpi.com/journal/mathematics 

Potapov, A. M. (2019). Ispol'zovanie komp'yuternoi sistemy SAGEMATH v kurse lineinoi 

algebry Dlya studentov-ekonomistov. Aktual'nye problemy gumanitarnykh i sotsial'no-

ekonomicheskikh nauk, 263-273. (In Russ.) 

https://doi.org/10.15507/1991-%209468.110.027.202301.064-081
https://doi.org/10.15507/1991-%209468.110.027.202301.064-081
https://doi.org/10.34670/AR.2022.36.62.037
https://doi.org/10.12731/2218-7405-2013-2-37
https://doi.org/10.12731/2218-7405-2013-2-37
https://doi.org/10.24888/2500-1957-2024-4-65-79
https://doi.org/10.26140/anip-2021-1001-0043
https://fundamental-research.ru/ru/article/view?id=31724
https://www.mdpi.com/journal/mathematics


˙˒˟˛ˑ˕ˤ˒˞˗˕˒ ˍ˞˜˒˗˟˨ ˛ˎˠˤ˒˚˕ˬ ˙ˍ˟˒˙ˍ˟˕˗˒ ˕ ˕˚ˡ˛˝˙ˍ˟˕˗˒ ˏ  ˞˕˞˟˒˙˒ 
˛ˎ˦˒ː˛ ˛ˎ˝ˍ˔˛ˏˍ˚˕ˬ  

56 

Rvanova, A. S., & Grigorenko, O. V. (2020). Dynamic environments as a means of 

visualizing educational material in mathematics. Aktual'nye Voprosy Obrazovaniya, 1, 

212-217. https://doi.org/10.33764/2618-8031-2020-1-212-217 (In Russ.)  

Shmulskaya, L. S., Vekkesser, M. V., Zyryanova, O. N. (2024). Interactive Forms of 

Teaching the Russian Lanage: Mguonograp. Krasnoyarsk: Siberian Federal 

University. (In Russ).  

Toromade, A. O., Orakwe, C. U., Okonkwo, C. A. (2024). Gamified Mathematics Education 

(GME): A new pedagogical model for digital learning platforms. Open Access 

Research Journal of Multidisciplinary Studies, 8(2), 021ï031. DOI: 

https://doi.org/10.53022/oarjms.2024.8.2.0060 

Vorob'ev, E. M. (2012). On-line teaching of the discipline Linear Algebra. Problemy i Per-

spektivy Razvitiya Obrazovaniya v Rossii, 13, 130-140. (In Russ.).  

Znaenko, N. S., Ivashchenko, I. E. (2025). Interaktivnoe puteshestvie po lineinoi algebre [An 

interactive journey through linear algebra]. Grazhdanskaia aviatsiia: XXI vek: materi-

aly XVII Mezhdunarodnoi molodezhnoi nauchnoi konferentsii, posviashchennoi 80-

letiiu Pobedy v Velikoi Otechestvennoi Voine, 90-letiiu Ul'ianovskogo instituta Gra-

zhdanskoi aviatsii imeni Glavnogo marshala aviatsii B.P. Bugaeva. V 2-kh chastiakh, 

Ul'yanovsk, 17ï18 aprelya 2025 goda (pp. 139-141). Ulyanovsk Institute of Civil 

Aviation named after Chief Marshal of Aviation B.P. Bugaev. (In Russ.).  

Znaenko, N. S., Konopleva, I. V. (2025). Rol' prepodavatelia v epokhu tsifrovogo obucheniia 

matematike [The role of the teacher in the era of digital mathematics education]. Sov-

remennye problemy matematiki i matematicheskogo obrazovaniya: materialy 

Mezhdunarodnoj nauchnoj konferencii ç78 Gercenovskie chteniyaè, Sankt-Peterburg, 

15ï17 aprelya 2025 goda (pp. 172-177). Sankt-Peterburg: Izdatel'sko-

poligraficheskaya associaciya vysshih uchebnyh zavedenij. (In Russ., abstract in 

Eng.).  
 

Information about the authors  
 

Natalia S. Znaenko; Associate Professor; Associate Professor of the Department 
of Natural Sciences; Ulyanovsk Institute of Civil Aviation named after Chief Marshal of 
Aviation B.P. Bugaev (Mozhayskogo Street, 8/8, Ulyanovsk, 432071, Russian 
Federation); E-mail: znaenns@mail.ru; ORCID: 0009-0003-8185-3864; 

Irina V. Konopleva ; Candidate of Physical and Mathematical Sciences; Associate 
Professor; Associate Professor of the Department of Natural Sciences; Ulyanovsk 
Institute of Civil Aviation named after Chief Marshal of Aviation B.P. Bugaev 
(Mozhayskogo Street, 8/8, Ulyanovsk, 432071, Russian Federation); E-mail: iri -
nakonopleva2014@yandex.ru; ORCID: 0000-0002-2206-908X; 

Ilya Ed. IvashchenkoȠ ÃÁÄÅÔȠ Ⱥ5ÌÙÁÎÏÖÓË )ÎÓÔÉÔÕÔÅ ÏÆ #ÉÖÉÌ !ÖÉÁÔÉÏÎ ÎÁÍÅÄ ÁÆÔÅÒ 
Chief MÁÒÓÈÁÌ ÏÆ !ÖÉÁÔÉÏÎ "Ȣ0Ȣ "ÕÇÁÅÖȻ (Mozhayskogo Street, 8/8, Ulyanovsk, 432071, 
Russian Federation); E-mail: ivashch07@yandex.ru; ORCID: 0009-0009-9826-7128 
 

 

˞̝̠̓́̓ ̐̏̒̓̔̐̉̌́ ̃ ̗̟̑̆̅́̋̉      ςχȢπψȢςπςυ 
˜̠̑̉̎̓́ ̋ ̗̐̔̂̌̉̋́̉̉      ςυȢπωȢςπςυ 
˞̝̠̓́̓ ̏̐̔̂̌̉̋̏̃́̎́      ρφȢρςȢςπςυ 

https://doi.org/10.33764/2618-8031-2020-1-212-217
https://doi.org/10.53022/oarjms.2024.8.2.0060


#/.4).55-Ȣ ˙ˍ˟˒˙ˍ˟˕˗ˍȢ ˕˚ˡ˛˝˙ˍ˟˕˗ˍȢ ˛ˎ˝ˍ˔˛ˏˍ˚˕˒Ȣ ςπςυȢ Οτ 

 

57 

 

DOI: 10.24888/2500-1957-2025-4-57-72 

ˠˑ ̠
378.147 

˙˒˟˛ˑ˨ ˍ˚ˍ˘˕˟˕ˤ˒˞˗˛˖ ː˒˛˙˒˟˝˕˕ ̃ ˝˕ ˝˒˥˒˚˕˕ 
˔ˍˑˍˤ ˞˟˒˝˒˛˙˒˟˝˕˕ ˒ː˪ ˜˛ ˙ˍ˟˒˙ˍ˟˕˗˒ 

 
˟̜̜̑̍̏̃ ˍ̌̆̋̒́̎̅̑ ˍ̘̌̆̋̒́̎̅̑̏̃̉ 

̋Ȣ ̕Ȣ-̍Ȣ ̎Ȣȟ ̗̅̏̆̎̓ 
˥̃̆̅̏̃ ˒̃̄̆̎̉̊ ː̝̘̆̎̎́̅̆̃̉ 

̋Ȣ ̕Ȣ-̍Ȣ ̎Ȣȟ ̗̅̏̆̎̓ 

ˏ̏̌̄̏̄̑́̅̒̋̉̊ ̜̄̏̒̔̅́̑̒̓̃̆̎̎̊  
̖̘̓̆̎̉̆̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓  
ˏ̏̌̄̏̄̑́̅̒̋̉̊ ̜̄̏̒̔̅́̑̒̓̃̆̎̎̊  
̖̘̓̆̎̉̆̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ 

 

ˍ̗̠̎̎̏̓́̉Ȣ ˏ  ̝̒̓́̓̆ ̎́ ̏̒̎̏̃̆ ̟̒̔̆̒̓̃̔̆̊̚̚ ̙̝̋̏̌̎̏̊ ̜̐̑̏̄̑́̍̍ ̉ ̏̑̍̆̕ȟ 
̅̏̒̓̔̐̎̏̊ ̠̅̌ ̞̆̋̓̉̃̎̏̄̏̕̕ ̠̠̃̏̒̐̑̉̓̉ ̘̠̔́̉̍̉̒̚ȟ ̜̐̑̉̃̆̅̆̎ ̜̍̆̓̏̅ 
̘́̎́̌̉̓̉̆̒̋̏̊ ̄̆̏̍̆̓̑̉̉ȟ ̟̒̐̏̒̏̂̒̓̃̔̉̆̚ ̂̏̌̆̆ ̄̌̔̂̏̋̏̍̔ ̘̟̉̈̔̆̎̉ ̍̆̓̏̅̏̃ 
̙̠̑̆̆̎̉ ̘̈́̅́ ̒̓̆̑̆̏̍̆̓̑̉̉Ȣ ˚́ ̙̑̆̆̎̉̉ ̜̖̋̏̎̋̑̆̓̎ ̘̈́̅́ ̐̏̋́̈́̎̏ 
̐̑̉̍̆̎̆̎̉̆ ̍̆̓̏̅́ ̋̏̏̑̅̉̎́̓ ̠̅̌ ̠̐̏̒̓̑̏̆̎̉ ̘̒̆̆̎̉̊ ̘̖̄̆̏̍̆̓̑̉̆̒̋̉ ̉̄̔̑̕ȟ 
̠̅̌ ̠̏̐̑̆̅̆̌̆̎̉ ̔̄̌̏̃ ̍̆̇̅̔ ̠̐̌̏̒̋̏̒̓̍̉ȟ ̠̜̐̑̍̍̉ȟ ́ ̓́̋̇̆ ̜̘̠̃̉̒̌̆̎̉ 
̠̑́̒̒̓̏̎̉̊ ̍̆̇̅̔ ̠̐̌̏̒̋̏̒̓̍̉ȟ ̝̜̐́̑́̌̌̆̌̎̍̉ ̉̌̉ ̟̠̒̋̑̆̉̃́̉̍̉̒̚̚ 
̐̑ ̠̜̍̍̉Ȣ ˛̒̎̏̃̎̏̆ ̃̎̉̍́̎̉̆ ̔̅̆̌̆̎̏ ̟̐̏̒̓̑̏̆̎̉ ́̌̄̏̑̉̓̍̏̃ȟ ̟̖̐̏̍̏̄́̉̚ ̃ 
̙̑̆̆̎̉̉ ̘̜̖̓̉̐̉̎ ̘̈́̅́ ̙̝̋̏̌̎̏̄̏ ̋̔̑̒́ ̒̓̆̑̆̏̍̆̓̑̉̉Ȣ ˜̜̑̉̃̆̅̆̎ ̜̏̑̍̔̌̕ȟ 
̠̟̏̐̑̆̅̆̌̉̆̚ ̃̈́̉̍̎̏̆ ̑́̒̐̏̌̏̇̆̎̉̆ ̜̖̏̒̎̏̃̎ ̛̏̂̆̋̓̏̃ ̌̉̎̆̊̎̏̊ 
̘́̎́̌̉̓̉̆̒̋̏̊ ̄̆̏̍̆̓̑̉̉Ȣ ː̠̌́̃̎́ ̖̉ ̗̝̆̌ ɂ ̝̒̐̏̒̏̂̒̓̃̏̃́̓ ̒̓̑̏̄̏̍̔ 
̟̐̏̒̓̑̏̆̎̉ ̟̒̏̏̓̃̆̓̒̓̃̔̆̄̏̚ ̑́̈̅̆̌́ ̠̒̓̆̑̆̏̍̆̓̑̉ȟ ̝̟̉̒̐̏̌̈̔̆̄̏̚ 
̜̒̏̃̑̆̍̆̎̎̊ ̘̍́̓̆̍́̓̉̆̒̋̉̊ ̠̜̈̋ ̉ ̝̐̏̅̄̏̓̏̃̉̓ ̘̔̆̎̉̋́ ̋ ̠̟̃̏̒̐̑̉̓̉ 
̍̏̎̏̄̏̚ ́̐̐́̑́̓́ ̃̆̋̓̏̑̎̏̊ ̜́̌̄̆̂̑Ȣ 

˗̟̘̜̌̆̃̆ ̒ ̌̏̃́ȡ ̍ ̆̓̏̅ ̋̏̏̑̅̉̎́̓ȟ ̝̐̌̏̒̋̏̒̓ȟ ̠̠̐̑̍́ ̃ ̐̑̏̒̓̑́̎̒̓̃̆ȟ ̜̔̄̌ȟ 
̠̠̑́̒̒̓̏̎̉ 

ˑ̠̌ ̗̠̉̓̉̑̏̃́̎̉ȡ ˟̜̜̑̍̏̃ ˍȢˍȢȟ ˥̃̆̅̏̃ ˒ȢːȢ ˙̜̆̓̏̅ ̘́̎́̌̉̓̉̆̒̋̏̊ ̄̆̏̍̆̓̑̉̉ 
̐̑̉ ̙̑̆̆̎̉̉ ̘̈́̅́ ̒̓̆̑̆̏̍̆̓̑̉̉ ˒ː˪ ̐̏ ̍́̓̆̍́̓̉̋̆ ȾȾ #ÏÎÔÉÎÕÕÍȢ ˙́̓̆̍́̓̉̋́Ȣ 
˕̎̏̑̍́̓̉̋́̕Ȣ ˛̂̑́̈̏̃́̎̉̆Ȣ ςπςυȢ Ο τ ɉτπɊȢ ˞Ȣ 57ɀ72. doi.org/10.24888/2500 -
1957-2025-4-57-72 

˜̑́̃́ȡ ΄ ˍȢˍȢ ˟ ̜̜̑̍̏̃ȟ ˒ȢːȢ ˥ ̃̆̅̏̃ ɉςπςυɊȢ ˛̐̔̂̌̉̋̏̃́̎̏ ˒̗̌̆̋̉̍ 
̜̄̏̒̔̅́̑̒̓̃̆̎̎̍ ̔̎̉̃̆̑̒̉̓̆̓̏̍ ̉̍Ȣ ˕ȢˍȢ ˎ̔̎̉̎́Ȣ ˛̜̜̓̋̑̓̊ ̅̏̒̓̔̐ ̎́ ̠̖̔̒̌̏̃̉ 
̗̌̉̆̎̈̉̉ ## BY 4.0 

 
ɺʚʝʜʝʥʠʝ 

ʇʨʝʜʤʝʪʦʤ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʧʨʠ ʧʦʤʦʱʠ ʠʩʯʠʩʣʝʥʠʷ, ʪ.ʝ. ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʕʪʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʢʦʦʨʜʠʥʘʪ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ ʥʝʢʦʪʦʨʳʤ ʩʪʘʥʜʘʨʪʥʳʤ ʩʧʦʩʦʙʦʤ 

ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʯʠʩʣʘ, ʫʨʘʚʥʝʥʠʷ ʠʣʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʪʨʠʯʝʩʢʠʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʵʪʦʪ ʦʙʲʝʢʪ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ (ʫʨʘʚʥʝʥʠʷ, ʥʝʨʘʚʝʥʩʪʚʘ, ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ) ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʧʦʣʫʯʘʷ ʥʘʛʣʷʜʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʯʠʩʪʦ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʟʘʜʘʯ.  

ʇʨʠ ʵʪʦʤ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʢʪʦʨʥʦʡ ʘʣʛʝʙʨʳ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ 

ʝʜʠʥʩʪʚʘ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʦʣʴʢʦ ʪʦʛʜʘ, ʢʘʢ 

ʦʪʤʝʯʘʣ ɾ.ʃ. ʃʘʛʨʘʥʞ, çʢʦʛʜʘ ʵʪʠ ʥʘʫʢʠ (ʘʣʛʝʙʨʘ ʠ ʛʝʦʤʝʪʨʠʷ) ʦʙʲʝʜʠʥʠʣʠʩʴ, ʦʥʠ 
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ʵʥʝʨʛʠʯʥʦ ʧʦʜʜʝʨʞʘʣʠ ʜʨʫʛ ʜʨʫʛʘ ʠ ʙʳʩʪʨʦ ʟʘʰʘʛʘʣʠ ʢ ʩʦʚʝʨʰʝʥʩʪʚʫè (Moritz, 1958, 

81). 

ʆʩʥʦʚʳ ʤʝʪʦʜʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʟʘʣʦʞʠʣ ʈ. ɼʝʢʘʨʪ. ɺʚʝʜʝʥʠʝ 

ʢʦʦʨʜʠʥʘʪ ʩʪʘʣʦ ʚʪʦʨʦʡ ʧʦʩʣʝ çʅʘʯʘʣè ɽʚʢʣʠʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʦʡ 

ʛʝʦʤʝʪʨʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʨʘʟʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠ, ʘ ʪʘʢʞʝ 

ʦʪʢʨʳʪʴ ʧʫʪʴ ʢ ʠʟʫʯʝʥʠʶ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɺʚʠʜʫ ʩʚʦʝʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ, ʤʝʪʦʜ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʛʝʦʤʝʪʨʠʠ ʩʪʘʣ ʚʝʩʴʤʘ ʤʦʱʥʳʤ ʦʨʫʜʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʭʘʥʠʢʝ, ʬʠʟʠʢʝ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʩʪʝʨʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ. ɿʘʜʘʯʠ, ʚ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʤʝʪʦʜ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʩʪʦʷʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʚʘʨʠʘʥʪʘʭ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ (ɽɻʕ) ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ ʥʘ ʦʣʠʤʧʠʘʜʘʭ 

ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ. 

ɺʚʠʜʫ ʦʛʨʘʥʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʵʢʟʘʤʝʥʝ ʯʠʩʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ. ʊʘʢʦʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʦʙʳʯʥʦ ʪʨʝʙʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʩʪʨʦʝʥʠʡ, ʧʦʜʨʦʙʥʳʭ ʦʙʦʩʥʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʪʨʸʭʤʝʨʥʳʭ ʬʠʛʫʨ ʥʘ ʧʣʦʩʢʦʤ ʯʝʨʪʝʞʝ. 

ʅʦ ʥʘ ʵʢʟʘʤʝʥʝ ʚʘʞʝʥ ʨʝʟʫʣʴʪʘʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʧʦʟʚʦʣʷʝʪ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʳʝ 

ʟʘʜʘʯʠ. 

ʈʘʙʦʪʘ ʧʨʝʩʣʝʜʫʝʪ ʩʣʝʜʫʶʱʫʶ ʦʩʥʦʚʥʫʶ ʮʝʣʴ: ʦʙʫʯʠʪʴ ʫʯʘʱʠʭʩʷ ʦʙʱʠʤ 

ʤʝʪʦʜʘʤ ʧʨʠʣʦʞʝʥʠʷ ʘʥʘʣʠʟʘ ʢ ʛʝʦʤʝʪʨʠʠ ʠ ʜʦʙʠʪʴʩʷ ʧʨʦʯʥʳʭ ʥʘʚʳʢʦʚ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʝʢʪʦʨʥʦʡ ʘʣʛʝʙʨʳ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʟʘʜʘʯ 

ʩʪʝʨʝʦʤʝʪʨʠʠ. ʆʥʠ ʩʚʷʟʘʥʳ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʩʝʯʝʥʠʡ, ʚʳʯʠʩʣʝʥʠʝʤ ʫʛʣʦʚ ʤʝʞʜʫ 

ʧʨʷʤʳʤʠ, ʧʣʦʩʢʦʩʪʷʤʠ, ʦʧʨʝʜʝʣʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʪʦʯʢʠ ʜʦ ʧʣʦʩʢʦʩʪʠ ʠ ʧʨʷʤʦʡ, ʘ 

ʪʘʢʞʝ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʠ ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ. ɺʩʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʨʘʙʦʪʝ ʟʘʜʘʯʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʧʦʜ ʩʪʨʫʢʪʫʨʫ ɽɻʕ. ʅʦ ʧʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʝʰʝʥʠʶ 

ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʚʝʩʪʠ ʥʝʢʦʪʦʨʳʝ ʬʦʨʤʫʣʳ ʠ ʩʦʦʪʥʦʰʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ.  

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʦ ʜʝʣʝʥʠʠ ʦʪʨʝʟʢʘ ʚ ʟʘʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʠ ʧʨʠʚʝʜʸʤ ʚʳʚʦʜ 

ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʉʚʝʜʝʥʠʷ ʦ ʥʠʭ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʛʝʦʤʝʪʨʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ, ʥʦ ʟʥʘʪʴ ʠʭ ʦʯʝʥʴ ʧʦʣʝʟʥʦ. 

ɿʘʜʘʯʘ ʦ ʜʝʣʝʥʠʠ ʦʪʨʝʟʢʘ ʚ ʟʘʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ɼʘʥʳ ʜʚʝ ʪʦʯʢʠ  ʠ . ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ 

ʪʦʯʢʠ, ʣʝʞʘʱʝʡ ʥʘ ʦʪʨʝʟʢʝ  ʠ ʜʝʣʷʱʝʡ ʜʣʠʥʫ ʵʪʦʛʦ ʦʪʨʝʟʢʘ ʚ ʦʪʥʦʰʝʥʠʠ . 

 
ʈʠʩ. 1. ʂ ʦʪʳʩʢʘʥʠʶ ʢʦʦʨʜʠ-

ʥʘʪ ʪʦʯʢʠ ʜʝʣʝʥʠʷ ʦʪʨʝʟʢʘ 

ʈʝʰʝʥʠʝ. ʇʫʩʪʴ ʪʦʯʢʘ  ï ʠʩʢʦʤʘʷ. 

ɺʝʢʪʦʨʳ  ʠ  ʢʦʣʣʠʥʝʘʨʥʳ ʠ ʦʜʠʥʘʢʦʚʦ 

ʥʘʧʨʘʚʣʝʥʳ (ʨʠʩ. 1). ʇʦʵʪʦʤʫ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ 

ʪʦʣʴʢʦ ʜʣʠʥʦʡ. 

ʇʦ ʫʩʣʦʚʠʶ .  

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, . 

ʀʟ ʨʘʚʝʥʩʪʚʘ ʚʝʢʪʦʨʦʚ ʩʣʝʜʫʝʪ ʨʘʚʝʥʩʪʚʦ ʠʭ ʢʦʦʨʜʠʥʘʪ. ʊʘʢ ʢʘʢ  

,  

ʪʦ  

, ʦʪʢʫʜʘ 

M 

M1 
M2 
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ʇʦʣʘʛʘʷ , ʧʦʣʫʯʠʤ 

 
(1) 

ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ  ï ʩʝʨʝʜʠʥʘ ʦʪʨʝʟʢʘ , ʪʦ , ʠ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ  

ʙʫʜʫʪ 

 

ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʇʨʷʤʫʶ ʣʠʥʠʶ ʤʦʞʥʦ ʟʘʜʘʪʴ ʜʚʫʤʷ ʣʝʞʘʱʠʤʠ ʥʘ ʥʝʡ ʪʦʯʢʘʤʠ ʠʣʠ, ʯʪʦ 

ʬʘʢʪʠʯʝʩʢʠ ʪʦ ʞʝ ʩʘʤʦʝ, ʪʦʯʢʦʡ, ʣʝʞʘʱʝʡ ʥʘ ʧʨʷʤʦʡ ʠ ʚʝʢʪʦʨʦʤ, ʢʦʣʣʠʥʝʘʨʥʳʤ 

ʧʨʷʤʦʡ (ʊʳʨʳʤʦʚ, 2009). 

 
ʈʠʩ. 2. ʂ ʚʳʚʦʜʫ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʇʫʩʪʴ ʟʘʜʘʥʘ ʪʦʯʢʘ , 

ʣʝʞʘʱʘʷ ʥʘ ʧʨʷʤʦʡ ʠ  ï ʚʝʢʪʦʨ, 

ʢʦʣʣʠʥʝʘʨʥʳʡ ʧʨʷʤʦʡ (ʨʠʩ. 2). 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ  ʢʦʦʨʜʠʥʘʪʳ 

ʧʨʦʠʟʚʦʣʴʥʦʡ (ʪʝʢʫʱʝʡ) ʪʦʯʢʠ M ʥʘ 

ʧʨʷʤʦʡ. 

ʊʦʛʜʘ ʚʝʢʪʦʨʳ  ʠ  ʢʦʣʣʠʥʝʘʨʥʳ, ʪ.ʝ. . ʀʟ ʵʪʦʛʦ ʚʝʢʪʦʨʥʦʛʦ 

ʨʘʚʝʥʩʪʚʘ ʧʦʣʫʯʘʶʪʩʷ ʪʨʠ ʩʢʘʣʷʨʥʳʭ ʫʨʘʚʥʝʥʠʷ 

 
ʠʣʠ 

 (2) 

ʇʦʣʫʯʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ ʧʨʷʤʦʡ ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 

ʬʦʨʤʝ ʠʣʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʧʨʷʤʦʡ. ʄʝʥʷʷ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ  ʦʪ 

 ʜʦ , ʧʦʣʫʯʠʤ ʣʶʙʫʶ ʪʦʯʢʫ ʧʨʷʤʦʡ. ɺʝʢʪʦʨ  ʥʘʟʳʚʘʝʪʩʷ ʥʘʧʨʘʚʣʷʶʱʠʤ 

ʚʝʢʪʦʨʦʤ ʧʨʷʤʦʡ.  

ɽʩʣʠ ʧʨʷʤʘʷ ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʥʠ ʦʜʥʦʡ ʠʟ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ, ʪ.ʝ. ʚʩʝ 

ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ  ʦʪʣʠʯʥʳ ʦʪ ʥʫʣʷ, ʪʦ, ʠʩʢʣʶʯʘʷ ʠʟ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2) 

ʧʘʨʘʤʝʪʨ t, ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʷ 

 

ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʢʘʥʦʥʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ 

. ʕʪʘ ʬʦʨʤʘ ʫʨʘʚʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʦʩʦʙ ʟʘʜʘʥʠʷ ʧʨʷʤʦʡ ʢʘʢ 

ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ  

 
ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩʪʝʨʝʦʤʝʪʨʠʠ ʧʨʠʸʤʘʤʠ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ (ʤʝʪʦʜ ʢʦʦʨʜʠʥʘʪ) 

ʇʨʠ ʨʝʰʝʥʠʠ ʣʶʙʦʡ ʩʪʝʨʝʦʤʝʪʨʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʚʘʞʥʦ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ 

ʯʝʨʪʝʞʫ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʣʦʩʢʠʡ ʯʝʨʪʸʞ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʠʛʫʨʳ ʜʘʸʪ ʠʩʢʘʞʝʥʠʝ ʠ, 

ʢʘʢ ʨʝʟʫʣʴʪʘʪ, ʠʟʦʙʨʘʞʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʪʝʣʘ ʪʝʨʷʝʪ ʨʷʜ ʩʚʦʡʩʪʚ, ʧʨʠʩʫʱʠʭ ʦʨʠʛʠʥʘʣʫ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʯʝʨʪʸʞ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʛʣʷʜʥʳʤ, ʪʦ ʝʩʪʴ ʚʳʨʘʞʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʟʦʙʨʘʞʘʝʤʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʝ. ʇʦʵʪʦʤʫ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʥʝʚʠʜʠʤʳʝ ʣʠʥʠʠ ʩʣʝʜʫʝʪ ʠʟʦʙʨʘʞʘʪʴ ʧʫʥʢʪʠʨʦʤ. ʏʝʨʪʸʞ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʢʨʫʧʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʘʨʠʩʦʚʘʥʥʳʡ ʯʝʨʪʸʞ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 
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ʜʦʣʞʝʥ ʜʦʧʦʣʥʷʪʴʩʷ ʥʦʚʳʤʠ ʧʦʩʪʨʦʝʥʠʷʤʠ. ʇʨʠ ʵʪʦʤ ʥʝ ʩʣʝʜʫʝʪ ʦʧʘʩʘʪʴʩʷ ʚʳʭʦʜʘ ʟʘ 

ʧʨʝʜʝʣʳ ʦʩʥʦʚʥʦʛʦ ʢʦʥʪʫʨʘ ʯʝʨʪʝʞʘ.  

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʢʦʦʨʜʠʥʘʪ ʪʨʝʙʫʝʪ ʚʚʝʜʝʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʜʝʢʘʨʪʦʚʦʡ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʅʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʫʜʦʙʥʦ ʚʳʙʨʘʪʴ ʚ ʮʝʥʪʨʝ ʦʩʥʦʚʘʥʠʷ 

ʧʨʘʚʠʣʴʥʦʛʦ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʬʠʛʫʨʳ ʠʣʠ ʚ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʚʝʨʰʠʥʝ 

ʦʩʥʦʚʘʥʠʷ. ɽʩʣʠ ʠʤʝʝʪʩʷ ʩʠʤʤʝʪʨʠʷ, ʪʦ ʧʨʠ ʚʳʙʦʨʝ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʵʪʦ ʩʣʝʜʫʝʪ 

ʫʯʝʩʪʴ. ʀʩʧʦʣʴʟʫʷ ʯʠʩʣʦʚʳʝ (ʠʣʠ ʚʚʦʜʷ ʙʫʢʚʝʥʥʳʝ) ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʜʣʠʥ ʨʸʙʝʨ, 

ʚʳʩʦʪʳ ʠ ʪ.ʜ. ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ, ʫʩʪʘʥʦʚʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʪʝʭ ʪʦʯʝʢ, ʢʦʪʦʨʳʝ 

ʧʦʪʨʝʙʫʶʪʩʷ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʧʣʦʩʢʦʩʪʝʡ ʠʣʠ ʧʨʷʤʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʌʦʨʤʫʣʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʦʩʥʦʚʥʳʝ ʦʙʲʝʢʪʳ ʣʠʥʝʡʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʛʝʦʤʝʪʨʠʠ ʠ ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1 (ʊʳʨʳʤʦʚ, 2009). 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʩʝʯʝʥʠʷ. ʉ 

ʟʘʜʘʯʘʤʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʩʝʯʝʥʠʡ ʫʯʝʥʠʢ ʚʩʪʨʝʯʘʝʪʩʷ ʢʘʢ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ 

ʩʪʝʨʝʦʤʝʪʨʠʠ, ʪʘʢ ʠ ʚ ʟʘʜʘʥʠʷʭ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦʩʪʨʦʝʥʠʝ 

ʩʝʯʝʥʠʡ ʦʢʘʟʳʚʘʝʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ 

ʵʪʦʡ ʟʘʜʘʯʠ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʭʦʞʜʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʩʪʠ. ʆʥʘ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʪʦʯʢʠ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʥʘʡʜʝʥʳ ʠʟ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ. ʅʘʧʨʠʤʝʨ, 

ʧʣʦʩʢʦʩʪʴ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ, ʜʝʣʷʱʫʶ ʨʝʙʨʦ ʚ ʟʘʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʠʣʠ 

ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʤʝʜʠʘʥ ʙʦʢʦʚʦʡ ʛʨʘʥʠ ʧʠʨʘʤʠʜʳ. ʂʦʦʨʜʠʥʘʪʳ ʪʘʢʠʭ ʪʦʯʝʢ ʤʦʞʥʦ 

ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʢʦʦʨʜʠʥʘʪʳ ʢʦʥʮʦʚ ʦʪʨʝʟʢʘ ʠʣʠ ʚʝʨʰʠʥ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ɽʩʣʠ ʧʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ʧʣʦʩʢʦʩʪʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʠʟʚʝʩʪʥʫʶ ʪʦʯʢʫ ʧʘʨʘʣʣʝʣʴʥʦ ʠʣʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʝʢʦʪʦʨʦʤʫ ʨʝʙʨʫ ʬʠʛʫʨʳ, ʪʦ ʧʨʠ ʚʳʙʦʨʝ ʚʝʢʪʦʨʘ ʥʦʨʤʘʣʠ ʧʣʦʩʢʦʩʪʠ 

ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʨʠʪʝʨʠʡ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʷʤʦʡ ʠ 

ʧʣʦʩʢʦʩʪʠ. ʀʤʝʷ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʢʠ 

ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʩ ʦʩʪʘʚʰʠʤʠʩʷ ʨʸʙʨʘʤʠ ʧʠʨʘʤʠʜʳ ʠʣʠ ʧʨʠʟʤʳ. ʕʪʦʛʦ ʦʙʳʯʥʦ 

ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʩʝʯʝʥʠʝ ʙʳʣʦ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʦ. 

ɿʘʜʘʯʘ 1. ɼʘʥ ʢʫʙ  ʩ ʨʝʙʨʦʤ ʜʣʠʥʳ 1. ʊʦʯʢʘ  ï ʩʝʨʝʜʠʥʘ ʨʝʙʨʘ 

, ʪʦʯʢʘ  ʜʝʣʠʪ ʦʪʨʝʟʦʢ  ʚ ʦʪʥʦʰʝʥʠʠ , ʩʯʠʪʘʷ ʦʪ ʚʝʨʰʠʥʳ ,  ï ʪʦʯʢʘ 

ʧʝʨʝʩʝʯʝʥʠʷ ʦʪʨʝʟʢʦʚ  ʠ . 

ɸ) ʇʦʩʪʨʦʠʪʴ ʩʝʯʝʥʠʝ ʢʫʙʘ ʧʣʦʩʢʦʩʪʴʶ . 

ɹ) ʅʘʡʪʠ ʧʝʨʠʤʝʪʨ ʩʝʯʝʥʠʷ ʠ ʦʪʥʦʰʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʧʣʦʩʢʦʩʪʴ ʩʝʯʝʥʠʷ ʜʝʣʠʪ 

ʜʠʘʛʦʥʘʣʴ ʢʫʙʘ . (ʂʘʣʠʥʠʥ, 1996). 
 

 
ʈʠʩ. 3. ʏʝʨʪʸʞ ʢ ʟʘʜʘʯʝ 1 

ʈʝʝhʥʠʝ.  

ɸ) ɺʚʝʜʸʤ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3. 

ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ  ʠ  ʣʝʛʢʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ:  . 
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ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ , ʜʝʣʷʱʝʡ ʦʪʨʝʟʦʢ AB1 ʚ ʦʪʥʦʰʝʥʠʠ l = 2, ʥʘʭʦʜʷʪʩʷ ʧʦ 

ʬʦʨʤʫʣʘʤ (1) ʯʝʨʝʟ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ  ʠ . ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ 

ʪʦʯʢʫ . ʉʦʩʪʘʚʠʤ ʪʝʧʝʨʴ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʠ P, Q, 

R. ʇʦʩʣʝ ʥʝʩʣʦʞʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʯʸʪʦʚ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ PQR ʙʫʜʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ 

 

(3) 

ʊʝʧʝʨʴ ʦʧʨʝʜʝʣʠʤ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʨʸʙʨʘʤʠ ʢʫʙʘ: 

- ʉ ʨʝʙʨʦʤ . ʇʫʩʪʴ  ï ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʩʝʯʝʥʠʷ ʩ ʨʝʙʨʦʤ 

. ʊʦʛʜʘ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ  ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʨʘʚʥʝʥʠʶ (3). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ 

, ʦʪʢʫʜʘ , ʪ.ʝ. ʪʦʯʢʘ  ʩʦʚʧʘʜʘʝʪ ʩ ʪʦʯʢʦʡ . 

- ʉ ʨʝʙʨʦʤ . ʇʫʩʪʴ  ï ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʩʝʯʝʥʠʷ ʩ ʨʝʙʨʦʤ 

. ɸʧʧʣʠʢʘʪʫ ʪʦʯʢʠ  ʥʘʡʜʸʤ ʠʟ ʫʨʘʚʥʝʥʠʷ . ʇʦʣʫʯʠʤ . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ï ʩʝʨʝʜʠʥʘ ʨʝʙʨʘ . 

ɸʥʘʣʦʛʠʯʥʦ ʨʘʩʩʫʞʜʘʷ, ʥʘʭʦʜʠʤ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʩʝʢʫʱʝʡ 

ʧʣʦʩʢʦʩʪʠ ʩ ʨʸʙʨʘʤʠ  ʠ . ʇʦʣʫʯʠʤ, ʯʪʦ ʪʦʯʢʦʡ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʨʝʙʨʦʤ  ʙʫʜʝʪ 

ʪʦʯʢʘ C2 (ï0,5;1;0,5) ï ʩʝʨʝʜʠʥʘ ʵʪʦʛʦ ʨʝʙʨʘ, ʩ ʨʝʙʨʦʤ  ï ʪʦʯʢʘ , 

ʢʦʪʦʨʘʷ ʩʦʚʧʘʜʘʝʪ ʩ ʪʦʯʢʦʡ . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʦʤʦʝ ʩʝʯʝʥʠʝ ʧʦʣʥʦʩʪʴʶ 

ʦʧʨʝʜʝʣʝʥʦ: ʵʪʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢ  ʩʦ ʩʪʦʨʦʥʘʤʠ  ʠ 

. ʇʝʨʠʤʝʪʨ ʩʝʯʝʥʠʷ . 

ɹ) ʆʪʥʦʰʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʧʣʦʩʢʦʩʪʴ ʩʝʯʝʥʠʷ ʜʝʣʠʪ ʜʠʘʛʦʥʘʣʴ AC1, ʪʘʢʞʝ ʥʘʡʜʝʤ 

ʤʝʪʦʜʦʤ ʢʦʦʨʜʠʥʘʪ. ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ  ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʜʠʘʛʦʥʘʣʠ  ʠ 

ʧʣʦʩʢʦʩʪʠ (3). ʇʫʩʪʴ  ï ʠʩʢʦʤʦʝ ʦʪʥʦʰʝʥʠʝ. ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ  ʚʳʨʘʟʠʤ ʯʝʨʝʟ 

ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ  ʠ . ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʳ (1), ʧʦʣʫʯʠʤ 

 

ʇʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ  ʚ ʫʨʘʚʥʝʥʠʝ (3), ʠʤʝʝʤ  

 ʦʪʢʫʜʘ . 

ʀʪʘʢ, . 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʧʨʠʚʝʜʸʥ ʚ (ʂʘʣʠʥʠʥ, 1996): ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʩʝʯʝʥʠʷ ʘʚʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘ 

ʦʪʥʦʰʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʧʣʦʩʢʦʩʪʴ ʩʝʯʝʥʠʷ ʜʝʣʠʪ ʜʠʘʛʦʥʘʣʴ , ʥʘʭʦʜʷʪ ʠʟ ʧʦʜʦʙʠʷ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ  ʠ . 

ɺʘʨʠʘʥʪ ʨʝʰʝʥʠʷ. ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʥʘ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʜʠʘʛʦʥʘʣʴ 

ʢʫʙʘ . ʀʩʧʦʣʴʟʫʷ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ  ʠ , ʧʦʣʫʯʠʤ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʵʪʦʡ 

ʧʨʷʤʦʡ . ʂʘʥʦʥʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ 

 ʧʨʠʥʠʤʘʶʪ ʚʠʜ 

 

ʦʪʢʫʜʘ ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ : 

 

(4) 
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ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʦʡ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ , 

ʧʦʜʩʪʘʚʠʤ ʧʦʣʫʯʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ. ʇʦʣʫʯʠʤ , 

ʦʪʢʫʜʘ . ʇʦʜʩʪʘʚʠʚ ʥʘʡʜʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʚ ʫʨʘʚʥʝʥʠʷ (4), ʥʘʡʜʸʤ 

ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ , ʪ.ʝ. . ʊʦʛʜʘ 

, ʦʪʢʫʜʘ  ʠ  

ʆʪʚʝʪ: ɹ)  

ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʥʘ ʚʳʯʠʩʣʝʥʠʝ ʫʛʣʦʚ ʤʝʞʜʫ 

ʧʨʷʤʳʤʠ, ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʴʶ, ʧʣʦʩʢʦʩʪʷʤʠ 

ɿʘʜʘʯʠ ʥʘ ʚʳʯʠʩʣʝʥʠʝ ʫʛʣʦʚ ʚ ʚʘʨʠʘʥʪʘʭ ɽɻʕ ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ. 

ʆʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʢ ʚ ʟʘʜʘʯʘʭ ʥʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʪʘʢ ʠ ʚ ʨʘʩʯʸʪʥʦʡ ʯʘʩʪʠ ʟʘʜʘʥʠʷ. ʇʨʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʩʧʦʩʦʙʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʨʠʭʦʜʠʪʩʷ ʦʧʠʨʘʪʴʩʷ ʥʘ ʧʨʠʟʥʘʢʠ 

ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʨʷʤʳʭ, ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʧʨʷʤʳʭ, 

ʧʣʦʩʢʦʩʪʝʡ, ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ, ʪʝʦʨʝʤʫ ʦ ʪʨʸʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʭ ʠ ʪ.ʜ. ɺ ʨʘʩʯʸʪʥʦʡ 

ʯʘʩʪʠ ʟʘʜʘʥʠʷ ʯʘʩʪʦ ʧʦʤʦʛʫʪ ʪʝʦʨʝʤʘ ʢʦʩʠʥʫʩʦʚ, ʤʝʪʨʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʚ 

ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ʠ ʪ.ʜ. ʅʦ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʫʛʣʦʚ ʚ ʩʪʝʨʝʦʤʝʪʨʠʠ ʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʠʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʧʨʷʤʳʭ, ʘ ʪʘʢʞʝ ʧʨʷʤʦʡ ʠ 

ʧʣʦʩʢʦʩʪʠ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʚʝʢʪʦʨʥʫʶ ʘʣʛʝʙʨʫ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʦʚ ʧʨʷʤʳʭ ʠ ʥʦʨʤʘʣʴʥʳʭ ʚʝʢʪʦʨʦʚ ʧʣʦʩʢʦʩʪʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʬʦʨʤʫʣʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʦʙʲʝʢʪʦʚ ʣʠʥʝʡʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ ʢʘʢ ʚ 

ʚʝʢʪʦʨʥʦʡ, ʪʘʢ ʠ ʚ ʢʦʦʨʜʠʥʘʪʥʦʡ ʬʦʨʤʝ. 

ɿʘʜʘʯʘ 2. ɼʘʥ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ  ʩ ʨʸʙʨʘʤʠ 

. ʅʘ ʨʸʙʨʘʭ  ʠ  ʚʳʙʨʘʥʳ ʪʦʯʢʠ  ʠ  ʪʘʢ, ʯʪʦ 

. ʏʝʨʝʟ ʵʪʠ ʪʦʯʢʠ ʧʨʦʚʝʜʝʥʘ ʧʣʦʩʢʦʩʪʴ , ʧʘʨʘʣʣʝʣʴʥʘʷ ʧʨʷʤʦʡ . 

ɸ) ɼʦʢʘʞʠʪʝ, ʯʪʦ , ʛʜʝ  ð ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ  ʩ 

ʨʝʙʨʦʤ ; 

ɹ) ʅʘʡʜʠʪʝ ʫʛʦʣ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʴʶ ʦʩʥʦʚʘʥʠʷ  ʠ ʧʣʦʩʢʦʩʪʴʶ  

ʈʝʰʝʥʠʝ. ɸ) ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʠ  ʠ  

ʧʘʨʘʣʣʝʣʴʥʦ ʜʠʘʛʦʥʘʣʠ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ : 

1) ʚ ʧʣʦʩʢʦʩʪʠ  ʯʝʨʝʟ ʪʦʯʢʫ  ʧʨʦʚʝʜʸʤ ʧʨʷʤʫʶ, ʧʘʨʘʣʣʝʣʴʥʫʶ ; 

ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ  ʠ  ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʦʡ ʧʨʷʤʦʡ ʩ ʦʪʨʝʟʢʦʤ  ʠ ʦʩʴʶ  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

2) ʯʝʨʝʟ ʪʦʯʢʠ  ʠ  ʚ ʧʣʦʩʢʦʩʪʠ  ʧʨʦʚʝʜʸʤ ʧʨʷʤʫʶ, ʧʝʨʝʩʝʢʘʶʱʫʶ ʨʝʙʨʦ 

 ʚ ʪʦʯʢʝ ; 

3) ʯʝʨʝʟ ʪʦʯʢʠ  ʠ  ʚ ʧʣʦʩʢʦʩʪʠ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ  

ʧʨʦʚʝʜʸʤ ʧʨʷʤʫʶ, ʧʝʨʝʩʝʢʘʶʱʫʶ ʨʝʙʨʦ  ʚ ʪʦʯʢʝ . 

ʇʦʩʪʨʦʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʩʝʯʝʥʠʷ  ʟʘʚʝʨʰʘʝʤ, ʩʦʝʜʠʥʷʷ ʪʦʯʢʫ  ʩ ʪʦʯʢʘʤʠ  ʠ . 

ʉʝʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʪʨʘʧʝʮʠʷ ʩ ʦʩʥʦʚʘʥʠʷʤʠ  ʠ  (ʨʠʩ. 4). 

ɺʚʝʜʸʤ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʚʟʷʚ ʟʘ ʝʸ ʥʘʯʘʣʦ ʚʝʨʰʠʥʫ  ʠ 

ʥʘʧʨʘʚʠʚ ʦʩʠ  ʠ  ʧʦ ʣʫʯʘʤ ʠ DD1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 4).  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʩʪʠ  ʚʳʧʠʰʝʤ ʢʦʦʨʜʠʥʘʪʳ ʩʣʝʜʫʶʱʠʭ ʪʦʯʝʢ: 

. ʊʦʛʜʘ ʚʝʢʪʦʨ . 

ʇʫʩʪʴ  ð ʚʝʢʪʦʨ ʥʦʨʤʘʣʠ ʧʣʦʩʢʦʩʪʠ . ʀʟ ʫʩʣʦʚʠʷ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ 

ʧʣʦʩʢʦʩʪʠ  ʠ ʧʨʷʤʦʡ  ʩʣʝʜʫʝʪ . 
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ʀʩʧʦʣʴʟʫʷ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ , ʫʩʣʦʚʠʝ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʦʯʝʢ  ʠ  ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʚʝʥʩʪʚʘ ʥʫʣʶ ʩʢʘʣʷʨʥʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʢʪʦʨʘ ʥʦʨʤʘʣʠ  ̉  ̠̟̎́̐̑́̃̌̆̄̏̚ ̃̆̋̓̏̑́ ̠̐̑̍̏̊ ȟ ̘̐̏̌̔̉̍ 

 
ʠ, ʨʝʰʘʷ ʵʪʫ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʚʳʨʘʟʠʤ ʢʦʵʬʬʠʮʠʝʥʪʳ  ʯʝʨʝʟ : 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ  ʠʤʝʝʪ ʚʠʜ . 

ʅʘʡʜʸʤ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ  ï ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ  ʩ ʨʝʙʨʦʤ : 

ʧʦʩʢʦʣʴʢʫ , ʪʦ ʠʟ ʨʘʚʝʥʩʪʚʘ  ʥʘʭʦʜʠʤ . 

ʊʦʛʜʘ  ʠ 

 
ɹ) ʂʦʩʠʥʫʩ ʫʛʣʘ  ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʴʶ  ʠ ʧʣʦʩʢʦʩʪʴʶ ʦʩʥʦʚʘʥʠʷ 

ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ ʨʘʚʝʥ ʤʦʜʫʣʶ ʢʦʩʠʥʫʩʘ ʫʛʣʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʥʦʨʤʘʣʝʡ ʵʪʠʭ 

ʧʣʦʩʢʦʩʪʝʡ, ʪʦ ʝʩʪʴ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ  ʠ  ï ʦʨʪʦʤ ʦʩʠ : 

 
ʀʪʘʢ, . 

ʆʪʚʝʪ. ɹ)  
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ʊʘʙʣʠʮʘ 1. 

ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʣʠʥʝʡʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ 

 

 



#/.4).55-Ȣ ˙ˍ˟˒˙ˍ˟˕˗ˍȢ ˕˚ˡ˛˝˙ˍ˟˕˗ˍȢ ˛ˎ˝ˍ˔˛ˏˍ˚˕˒Ȣ ςπςυȢ Οτ 

 

65 

 

ɿʘʜʘʯʘ 3
1
. ɺ ʦʩʥʦʚʘʥʠʠ ʧʠʨʘʤʠʜʳ  ʣʝʞʠʪ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ , ʫ 

ʢʦʪʦʨʦʛʦ . ʈʝʙʨʦ  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ, ʝʛʦ ʜʣʠʥʘ ʨʘʚʥʘ 1. 

ʏʝʨʝʟ ʩʝʨʝʜʠʥʳ ʨʸʙʝʨ  ʧʨʦʚʝʜʝʥʘ ʧʣʦʩʢʦʩʪʴ , ʢʦʪʦʨʘʷ ʧʝʨʝʩʝʢʘʝʪ ʨʝʙʨʦ  ʠ 

ʦʙʨʘʟʫʝʪ ʩ ʥʠʤ ʫʛʦʣ . 

ɸ) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʣʦʩʢʦʩʪʴ  ʜʝʣʠʪ ʨʝʙʨʦ  ʚ ʦʪʥʦʰʝʥʠʠ , ʩʯʠʪʘʷ ʦʪ ʚʝʨʰʠʥʳ  

ɹ) ʅʘʡʜʠʪʝ ʦʪʥʦʰʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʵʪʘ ʧʣʦʩʢʦʩʪʴ ʜʝʣʠʪ ʦʙʲʸʤ ʧʠʨʘʤʠʜʳ. 
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ʈʝʰʝʥʠʝ. ɸ) ɺʚʝʜʸʤ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʩʦʚʤʝʩʪʠʚ ʝʸ ʥʘʯʘʣʦ ʩ 

ʚʝʨʰʠʥʦʡ  ʠ ʥʘʧʨʘʚʣʷʷ ʦʩʠ  ʠ  ʚʜʦʣʴ ʢʘʪʝʪʦʚ  ʠ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʫʩʪʴ  ʠ  ï 

ʩʝʨʝʜʠʥʳ ʨʸʙʝʨ  ʠ  (ʨʠʩ. 5). ʅʘʡʜʝʤ ʢʦʦʨʜʠʥʘʪʳ ʩʣʝʜʫʶʱʠʭ ʪʦʯʝʢ: 

 

ʇʫʩʪʴ  ï ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʨʝʙʨʘ SB ʠ ʠʩʢʦʤʦʡ ʧʣʦʩʢʦʩʪʠ . ɺʚʝʜʸʤ . 

ʀʩʧʦʣʴʟʫʷ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ  ʠ ʬʦʨʤʫʣʳ ʜʝʣʝʥʠʷ ʦʪʨʝʟʢʘ ʚ ʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ (1), 

ʧʦʣʫʯʠʤ . ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʠ  ʠ . 

ʆʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʠʤʝʝʪ ʚʠʜ . ʇʦʜʩʪʘʚʠʚ ʚ ʵʪʦ ʫʨʘʚʥʝʥʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ  ʠ , ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ 

 

ʈʝʰʠʚ ʵʪʫ ʩʠʩʪʝʤʫ, ʥʘʡʜʸʤ ʚʳʨʘʞʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  ʯʝʨʝʟ : 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ  ʧʦʣʫʯʠʪ ʚʠʜ 

 

                                                 
1
 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʘʥʘʣʦʛʠʯʥʘ ʚʘʨʠʘʥʪʫ 4, ʧʨʝʜʣʘʛʘʚʰʝʛʦʩʷ ʚ 1989 ʛʦʜʫ ʥʘ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ 

ʬʘʢʫʣʴʪʝʪʝ ʅɻʋ (ɹʝʣʦʥʦʩʦʚ, 2000, ʩ. 52) ʠ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʣʦʩʢʦʩʪʴ ʧʨʦʚʝʜʝʥʘ ʥʝ ʯʝʨʝʟ ʧʨʷʤʫʶ , ʘ 

ʯʝʨʝʟ ʩʝʨʝʜʠʥʳ ʨʸʙʝʨ  ʠ . ʂʨʦʤʝ ʪʦʛʦ, ʚ ʟʘʜʘʥʠʝ ʥʘʤʠ ʜʦʙʘʚʣʝʥ ʧʫʥʢʪ ɹ. 
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ʛʜʝ  ï ʚʝʢʪʦʨ ʥʦʨʤʘʣʠ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. 

ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ʧʣʦʩʢʦʩʪʴ  ʩʦʩʪʘʚʣʷʝʪ ʩ ʨʝʙʨʦʤ  ʫʛʦʣ . ʈʝʙʨʦ  ʣʝʞʠʪ ʥʘ 

ʧʨʷʤʦʡ ʩ ʥʘʧʨʘʚʣʷʶʱʠʤ ʚʝʢʪʦʨʦʤ . ʉʠʥʫʩ ʫʛʣʘ ʤʝʞʜʫ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʴʶ 

ʨʘʚʝʥ ʤʦʜʫʣʶ ʢʦʩʠʥʫʩʘ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʥʦʨʤʘʣʠ  ʧʣʦʩʢʦʩʪʠ  ʠ 

ʚʝʢʪʦʨʦʤ , ʪ.ʝ. 

 

ʊʘʢ ʢʘʢ , ʧʦʣʫʯʘʝʤ , ʦʪʢʫʜʘ . 

ʀʪʘʢ, . 

ɹ) ʅʘʡʜʸʤ ʦʙʲʸʤʳ ʧʠʨʘʤʠʜ  ʠ . ʀʤʝʝʤ 

, ʛʜʝ , ʘ , ʚʳʩʦʪʘ 

ʧʠʨʘʤʠʜʳ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʚʝʨʰʠʥʳ  ʜʦ ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ  ʵʪʦʡ ʧʠʨʘʤʠʜʳ. 

ʅʘʡʜʸʤ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ. ʊʘʢ ʢʘʢ ʪʦʯʢʘ  ʜʝʣʠʪ ʦʪʨʝʟʦʢ  ʚ ʦʪʥʦʰʝʥʠʠ , ʪʦ 

. ʇʣʦʩʢʦʩʪʴ , ʚ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʪʨʝʫʛʦʣʴʥʠʢ , ʧʘʨʘʣʣʝʣʝʥ ʦʩʠ ; ʝʸ 

ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʚʠʜ  ʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ  ʜʦ ʦʩʥʦʚʘʥʠʷ  

.  

ʊʦʛʜʘ , ʦʙʲʸʤ ʤʥʦʛʦʛʨʘʥʥʠʢʘ  ʠ ʠʩʢʦʤʦʝ 

ʦʪʥʦʰʝʥʠʝ ʦʙʲʸʤʦʚ  

 

ɿʘʤʝʯʘʥʠʝ. ʆʪʥʦʰʝʥʠʝ ʦʙʲʸʤʦʚ ʪʨʝʫʛʦʣʴʥʳʭ ʧʠʨʘʤʠʜ  ʠ  ʩ ʨʘʚʥʳʤ 

ʪʨʸʭʛʨʘʥʥʳʤ ʫʛʣʦʤ ʧʨʠ ʚʝʨʰʠʥʝ  ʤʦʞʥʦ ʥʘʡʪʠ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʪʥʦʰʝʥʠʡ ʜʣʠʥ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʸʙʝʨ ʵʪʠʭ ʧʠʨʘʤʠʜ (ʐʘʙʫʥʠʥ, 2020): 

 

ʪʦʛʜʘ  

 

ʆʪʚʝʪ. ɹ) . 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 

ʪʦʯʢʠ ʜʦ ʧʨʷʤʦʡ 

ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʥʠʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʧʦʩʦʙʦʚ: 

1) ʥʘ ʧʨʷʤʦʡ ʚʳʙʨʘʪʴ ʜʚʝ ʪʦʯʢʠ ʠ ʚ ʧʣʦʩʢʦʩʪʠ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʠʤʠ ʠ 

ʟʘʜʘʥʥʦʡ ʪʦʯʢʦʡ ʦʧʫʩʪʠʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʥʘ ʧʨʷʤʫʶ. ɼʣʠʥʘ ʵʪʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʠ ʝʩʪʴ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʦʡ ʠ ʧʨʷʤʦʡ; 

2) ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ ʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʜʨʫʛʦʡ ʧʨʷʤʦʡ, ʟʘʪʝʤ ʥʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ ʠ, 

ʥʘʢʦʥʝʮ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ. 

ʊʘʢʦʡ ʞʝ ʧʦʜʭʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ 

ʧʨʷʤʳʤʠ. 
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ɿʘʜʘʯʘ 4
2
. ɺ ʢʫʙʝ  ʚʩʝ ʨʸʙʨʘ ʨʘʚʥʳ 2. ʊʦʯʢʠ  ʠ  ʣʝʞʘʪ ʥʘ ʨʸʙʨʘʭ 

 ʠ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʯʝʤ . ʏʝʨʝʟ ʪʦʯʢʫ  

ʧʨʦʭʦʜʠʪ ʧʨʷʤʘʷ , ʧʘʨʘʣʣʝʣʴʥʘʷ ʧʨʷʤʦʡ . 

 

ɸ) ʜʦʢʘʞʠʪʝ, ʯʪʦ ʜʣʠʥʘ ʦʪʨʝʟʢʘ ʧʨʷʤʦʡ , ʟʘʢʣʶʯʸʥʥʘʷ ʚʥʫʪʨʠ ʢʫʙʘ, ʨʘʚʥʘ ʜʣʠʥʝ 

ʨʝʙʨʘ ʢʫʙʘ; 

ɹ) ʥʘʡʜʠʪʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʷʤʳʤʠ  ʠ . 

ʈʝʰʝʥʠʝ. ɸ) ɺʚʝʜʸʤ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʚʟʷʚ ʟʘ ʝʸ ʥʘʯʘʣʦ ʚʝʨʰʠʥʫ  

ʠ ʥʘʧʨʘʚʠʚ ʢʦʦʨʜʠʥʘʪʥʳʝ ʦʩʠ  ʧʦ ʣʫʯʘʤ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 6). 
 

 
ʈʠʩ. 6. ʏʝʨʪʸʞ ʢ ʟʘʜʘʯʝ 4 

 

ɺʳʧʠʰʝʤ ʢʦʦʨʜʠʥʘʪʳ ʥʫʞʥʳʭ ʥʘʤ ʪʦʯʝʢ:   . 

ʊʦʛʜʘ ʚʝʢʪʦʨ  ʠ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ , 

ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʷʤʦʡ  ʩ ʥʘʧʨʘʚʣʷʶʱʠʤ ʚʝʢʪʦʨʦʤ  ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ  

 

(5) 

ʇʫʩʪʴ  ð ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʦʡ ʧʨʷʤʦʡ ʩ ʧʣʦʩʢʦʩʪʴʶ ʦʩʥʦʚʘʥʠʷ ʢʫʙʘ; ʫʨʘʚʥʝʥʠʝ 

ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ . ʇʫʩʪʴ . ʇʦʩʢʦʣʴʢʫ ʢʦʦʨʜʠʥʘʪʳ ʵʪʦʡ ʪʦʯʢʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʫʨʘʚʥʝʥʠʶ (5), ʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʭʦʜʠʤ  

 

 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʠʥʘ ʯʘʩʪʠ ʧʨʷʤʦʡ , ʟʘʢʣʶʯʝʥʥʦʡ ʚʥʫʪʨʠ ʢʫʙʘ ʙʫʜʝʪ 

                                                 
2
 ɿʘʜʘʯʘ ʘʥʘʣʦʛʠʯʥʘ ʚʘʨʠʘʥʪʫ ˉ1 ʚʩʪʫʧʠʪʝʣʴʥʦʛʦ ʵʢʟʘʤʝʥʘ ʥʘ ʬʘʢʫʣʴʪʝʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʅɻʋ ʚ 1979 ʛʦʜʫ. 

ʆʪʣʠʯʘʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝʤ ʧʫʥʢʪʘ ɹ. (ɹʝʣʦʥʦʩʦʚ, 2000, ʩ. 99). 
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ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʜʣʠʥʦʡ ʨʝʙʨʘ ʢʫʙʘ. 

ɹ) ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʧʨʷʤʦʡ . ɺ ʢʘʯʝʩʪʚʝ ʚʝʢʪʦʨʘ ʥʦʨʤʘʣʠ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ ʚʦʟʴʤʸʤ ʚʝʢʪʦʨ . ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

 

(6) 

ʅʘʡʜʸʤ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ  ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʧʨʷʤʦʡ , ʟʘʜʘʥʥʦʡ ʫʨʘʚʥʝʥʠʝʤ (5). 

ɼʣʷ ʵʪʦʛʦ ʟʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ  ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʚʠʜʝ:  

 
ʧʦʜʩʪʘʚʣʷʝʤ ʧʦʣʫʯʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ  ʚ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ (6) ʠ ʥʘʭʦʜʠʤ 

ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ , ʦʪʚʝʯʘʶʱʝʝ ʪʦʯʢʝ . ɼʘʣʝʝ, ʧʦʜʩʪʘʚʠʚ ʵʪʦ 

ʟʥʘʯʝʥʠʝ  ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ , ʥʘʭʦʜʠʤ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ : 

 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʷʤʳʤʠ  ʠ  ʥʘʡʜʸʤ ʢʘʢ ʜʣʠʥʫ ʚʝʢʪʦʨʘ  

 

ʊʦʛʜʘ . 

ɺʘʨʠʘʥʪ ʨʝʰʝʥʠʷ ʧʫʥʢʪʘ ɹ). 

 
ʈʠʩ.7. ʂ ʨʘʩʯʸʪʫ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ  

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʨʷʤʳʤʠ 

ʇʘʨʘʣʣʝʣʴʥʳʝ ʧʨʷʤʳʝ  ʠ  

ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʆʧʫʩʪʠʤ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʠʟ ʪʦʯʢʠ  ʥʘ ʧʨʷʤʫʶ  

(ʨʠʩ. 7). ɽʛʦ ʜʣʠʥʘ  ʠ ʝʩʪʴ ʠʩʢʦʤʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʷʤʳʤʠ ʠ 

. ʅʘʡʜʸʤ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ  ʠ 

: 

 

 

 

 

ʀʤʝʝʤ  

 
ʠ, ʦʧʨʝʜʝʣʠʚ , ʧʦʣʫʯʠʤ 

 

a 

M 

N 

O 

K 
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ʆʪʚʝʪ: ɹ) . 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʢʠ ʜʦ 

ʧʣʦʩʢʦʩʪʠ, ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ 

ʈʘʩʩʪʦʷʥʠʝ  ʦʪ ʪʦʯʢʠ  ʜʦ ʧʣʦʩʢʦʩʪʠ, ʟʘʜʘʥʥʦʡ ʫʨʘʚʥʝʥʠʝʤ 

 ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

ʕʪʫ ʬʦʨʤʫʣʫ ʧʦʣʝʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ: 

1. ʥʘʭʦʞʜʝʥʠʠ ʚʳʩʦʪ, ʥʝʦʙʭʦʜʠʤʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʙʲʸʤʦʚ; 

2. ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ; 

3. ʚʳʯʠʩʣʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ. 

ɿʘʜʘʯʘ 5
3
. ɺ ʦʩʥʦʚʘʥʠʠ ʧʠʨʘʤʠʜʳ  ʩ ʨʘʚʥʳʤʠ ʙʦʢʦʚʳʤʠ ʨʸʙʨʘʤʠ ʣʝʞʠʪ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ , ʧʨʠʯʸʤ , ʚʳʩʦʪʘ ʧʠʨʘʤʠʜʳ ʨʘʚʥʘ 8. ʊʦʯʢʠ  ï 

ʩʝʨʝʜʠʥʳ ʨʸʙʝʨ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʦʯʢʠ  ʠ  ʣʝʞʘʪ ʥʘ ʧʨʷʤʳʭ  ʪʘʢ, ʯʪʦ 

ʦʪʨʝʟʦʢ  ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʨʝʙʨʦʤ  ʚ ʪʦʯʢʝ  ʠ ʜʝʣʠʪʩʷ ʵʪʦʡ ʪʦʯʢʦʡ ʥʘ ʜʚʘ ʨʘʚʥʳʭ 

ʦʪʨʝʟʢʘ. 

ɸ) ʜʦʢʘʞʠʪʝ, ʯʪʦ ; 

ɹ) ʥʘʡʜʠʪʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ , ʘ ʪʘʢʞʝ ʫʛʦʣ 

ʤʝʞʜʫ ʥʠʤʠ.  

ʈʝʰʝʥʠʝ. ɸ) ʇʫʩʪʴ  ï ʚʳʩʦʪʘ ʧʠʨʘʤʠʜʳ. ɺʚʝʜʸʤ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʢʦʦʨʜʠʥʘʪ, ʧʨʠʥʷʚ ʟʘ ʝʸ ʥʘʯʘʣʦ ʮʝʥʪʨ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ (ʪʦʯʢʫ ) ʠ ʥʘʧʨʘʚʣʷʷ ʦʩʠ  

ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʪʦʨʦʥʘʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʘ ʦʩʴ  ï ʧʦ ʣʫʯʫ  (ʨʠʩ. 8). 

ɺʳʧʠʰʝʤ ʢʦʦʨʜʠʥʘʪʳ ʚʝʨʰʠʥ ʧʠʨʘʤʠʜʳ:  

 ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ , ʢʘʢ ʩʝʨʝʜʠʥ ʦʪʨʝʟʢʦʚ  ʠ  ʪʘʢʦʚʳ: 

. ɺʚʝʜʸʤ ʢʦʦʨʜʠʥʘʪʳ ʢʦʥʮʦʚ ʦʪʨʝʟʢʦʚ . 

ʇʫʩʪʴ . ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ , ʜʝʣʷʱʝʡ ʦʪʨʝʟʦʢ  ʚ ʦʪʥʦʰʝʥʠʠ , ʙʫʜʫʪ 

. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ , ʢʘʢ ʩʝʨʝʜʠʥʳ ʦʪʨʝʟʢʘ , 

ʜʘʶʪ . ʇʨʠʨʘʚʥʠʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʦʨʜʠʥʘʪʳ, ʧʦʣʫʯʠʤ 

. ʀʪʘʢ,  ʠ . 

ɹ) ʋʛʦʣ  ʤʝʞʜʫ ʧʨʷʤʳʤʠ  ʨʘʚʝʥ ʫʛʣʫ ʤʝʞʜʫ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʚʝʢʪʦʨʘʤʠ 

ʵʪʠʭ ʧʨʷʤʳʭ. ʊʘʢ ʢʘʢ , ʪʦ ʜʣʷ ʢʦʩʠʥʫʩʘ ʫʛʣʘ ʧʦʣʫʯʠʤ 

 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ  ʠ  ʩʦʩʪʘʚʠʤ 

ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʧʨʷʤʫʶ  ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʷʤʦʡ . ʊʦʛʜʘ ʠʩʢʦʤʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʨʘʚʥʦ ʜʣʠʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ, ʦʧʫʱʝʥʥʦʛʦ ʠʟ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʠ ʧʨʷʤʦʡ  ʥʘ 

ʫʢʘʟʘʥʥʫʶ ʧʣʦʩʢʦʩʪʴ.  
 

                                                 
3
 ɿʘʜʘʯʘ ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʘʨʠʘʥʪʘ ˉ4 

ʚʩʪʫʧʠʪʝʣʴʥʦʛʦ ʵʢʟʘʤʝʥʘ ʥʘ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʅɻʋ ʚ 1990 ʛʦʜʫ. ʇʨʠʚʝʜʸʤ ʪʝʢʩʪ ʵʪʦʡ 

ʟʘʜʘʯʠ. ɺ ʧʨʘʚʠʣʴʥʦʡ ʯʝʪʳʨʸʭʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʝ  ʩ ʚʝʨʰʠʥʦʡ ʠ ʦʩʥʦʚʘʥʠʝʤ   ʚʩʝ ʨʸʙʨʘ ʠʤʝʶʪ 

ʜʣʠʥʫ . ʊʦʯʢʠ ʠ  ð ʩʝʨʝʜʠʥʳ ʨʸʙʝʨ  ʠ . ʆʪʨʝʟʦʢ , ʢʦʥʮʳ ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʥʘ ʧʨʷʤʳʭ  , 

ʧʝʨʝʩʝʢʘʶʪʩʷ ʩ ʧʨʷʤʦʡ  ʚ ʪʦʯʢʝ  ʠ ʜʝʣʷʪʩʷ ʵʪʦʡ ʪʦʯʢʦʡ ʧʦʧʦʣʘʤ. ʅʘʡʪʠ ʜʣʠʥʫ ʦʪʨʝʟʢʘ . (ɹʝʣʦʥʦʩʦʚ, 

2000, c. 54) 
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ʈʠʩ. 8. ʏʝʨʪʸʞ ʢ ʟʘʜʘʯʝ 5 
 

ʀʩʧʦʣʴʟʫʷ ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ , ʫʩʣʦʚʠʝ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʦʯʝʢ  ʠ  ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʚʝʥʩʪʚʦ ʥʫʣʶ ʩʢʘʣʷʨʥʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʢʪʦʨʘ ʥʦʨʤʘʣʠ ʧʣʦʩʢʦʩʪʠ  ʠ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʚʝʢʪʦʨʘ ʧʨʷʤʦʡ 

, ʧʦʣʫʯʠʤ 

 

ʈʝʰʘʷ ʵʪʫ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʚʳʨʘʟʠʤ ʢʦʵʬʬʠʮʠʝʥʪʳ  ʯʝʨʝʟ : 

, ʠ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʢʦʤʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʠ ʥʘ ʧʨʷʤʦʡ  

ʧʨʦʱʝ ʚʩʝʛʦ ʚʟʷʪʴ ʪʦʯʢʫ . ɺ ʨʝʟʫʣʴʪʘʪʝ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ʥʘʭʦʞʜʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ 

ʦʪ ʪʦʯʢʠ ʜʦ ʧʣʦʩʢʦʩʪʠ, ʧʦʣʫʯʠʤ 

 

ʆʪʚʝʪ. ɹ)  

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʩʪʘʪʴʝ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʧʦʢʘʟʘʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʝʪʦʜʦʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʧʨʠ ʨʝʰʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ 

ʩʪʝʨʝʦʤʝʪʨʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʚʠʪʴ ʫʯʝʥʠʢʫ ʫʤʝʥʠʝ ʩʦʩʪʘʚʣʷʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʪʘʢʠʭ 

ʨʝʰʝʥʠʡ. ʅʘʜʝʝʤʩʷ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʦʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʚʳʰʝ ʟʘʜʘʯʘʭ ʧʨʠʥʝʩʸʪ ʫʯʝʥʠʢʫ ʧʦʣʴʟʫ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʜʪʚʝʨʜʷʪʩʷ ʩʣʦʚʘ ʬʠʣʦʩʦʬʘ ʠ 

ʤʘʪʝʤʘʪʠʢʘ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘ ʤʝʪʦʜʘ ʢʦʦʨʜʠʥʘʪ ʈ. ɼʝʢʘʨʪʘ: çʂʘʞʜʘʷ ʨʝʰʸʥʥʘʷ ʤʥʦʶ ʟʘʜʘʯʘ 

ʩʪʘʥʦʚʠʣʘʩʴ ʦʙʨʘʟʮʦʤ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʣ ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʜʨʫʛʠʭ ʟʘʜʘʯè (ɼʝʢʘʨʪ, 

1950, 274). ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʘʛʘʝʤʳʭ ʩʧʦʩʦʙʦʚ ʧʦʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʠ ʝʛʦ ʧʨʦʜʦʣʞʝʥʠʠ ʚ ʚʳʩʰʝʤ 

ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ. 
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Abstract.  Based on the existing school curriculum and a form accessible for effective 
perception by students, the article presents methods of analytical geometry that 
contribute to a deeper study of methods for solving stereometry problems. Solving 
specific problems shows the use of the method of coordinates for constructing sections 
of geometric shapes, for determining angles between planes and straight lines, as well 
as calculating distances between planes parallel or intersecting straight lines. The main 
attention is paid to the construction of algorithms that help in solving typical tasks of a 
stereometry school course. Formulas defining the relative position of the main objects 
of linear analytical geometry are given. Their main goal is to facilitate the rigorous 
construction of the relevant section of stereometry using modern mathematical 
language and to prepare the student for the perception of the powerful apparatus of 
vector algebra. 
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˔̃̆̑̆̃ ˛̌̆̄ ˙̖̘̉́̊̌̏̃̉ 
̋Ȣ̖Ȣ̎Ȣȟ ̗̅̏̆̎̓ 

˞̆̑̄̆̆̃́ ˟̝̠́̓̎́ ˡ̆̅̏̑̏̃̎́ 
̅Ȣ̐Ȣ̎Ȣȟ ̐̑̏̆̒̒̏̑̕ 

˜̏̅̂̏̌̏̓̏̃́ ˙́̑̉̎́ ˕̃́̎̏̃̎́ 
̋Ȣ̐Ȣ̎Ȣȟ ̗̅̏̆̎̓ 

˙̏̒̋̏̃̒̋̉̊ ̄̏̑̏̅̒̋̏̊ ̘̐̆̅́̄̏̄̉̆̒̋̉̊ 
̔̎̉̃̆̑̒̉̓̆̓ 
˙̏̒̋̏̃̒̋̉̊ ̄̏̑̏̅̒̋̏̊ ̘̐̆̅́̄̏̄̉̆̒̋̉̊ 
̔̎̉̃̆̑̒̉̓̆̓ 
˙̏̒̋̏̃̒̋̉̊ ̄̏̑̏̅̒̋̏̊ ̘̐̆̅́̄̏̄̉̆̒̋̉̊ 
̔̎̉̃̆̑̒̉̓̆̓ 

 

ˍ̗̠̎̎̏̓́̉Ȣ ˏ  ̝̒̓́̓̆ ̟̠̑́̒̒̍́̓̑̉̃́̓̒ ̜̃̏̐̑̏̒ ̠̃̎̆̅̑̆̎̉ 
̐̆̑̒̏̎́̌̉̈̉̑̏̃́̎̎̏̄̏ ̖̐̏̅̏̅́ ̃ ̘̏̂̔̆̎̉̉ ̍́̄̉̒̓̑́̎̓̏̃ ̖̐̒̉̏̌̏̄̏-
̘̖̐̆̅́̄̏̄̉̆̒̋̉ ̎́̐̑́̃̌̆̎̉̊Ȣ ˚̖̝̆̏̂̏̅̉̍̏̒̓ ̘̔̆̓́ ̝̜̖̉̎̅̉̃̉̅̔́̌̎ 
̝̜̖̐̑̏̆̒̒̉̏̎́̌̎̕ ̈́̐̑̏̒̏̃ ̍́̄̉̒̓̑́̎̓̏̃ȟ ̒̓́̑̓̏̃̏̄̏ ̠̔̑̏̃̎ ̗̋̏̍̐̆̓̆̎̉̊ ̉ 
̝̜̖̋́̑̆̑̎ ̓̑́̆̋̓̏̑̉̊ ̏̂̔̒̌̏̃̌̆̎́ ̝̟̎̆̏̅̎̏̑̏̅̎̏̒̓ ̒̏̒̓́̃́ ̝̏̓̎̏̒̉̓̆̌̎̏ 
̗̗̒̐̆̉́̌̉̈́̉̉ ̂́̋́̌́̃̑̉́̓́ȟ ̝̜̖̐̑̏̆̒̒̉̏̎́̌̎̕ ̗̆̌̆̊ ̘̠̏̂̔̆̎̉ȟ ̘̠̎́̌̉̉ 
̘̐̑́̋̓̉̆̒̋̏̄̏ ̜̏̐̓́ ̉ ̅̑Ȣ ˏ̎̆̅̑̆̎̉̆ ̉̒̋̔̒̒̓̃̆̎̎̏̄̏ ̉̎̓̆̌̌̆̋̓́ ɉ˕˕Ɋ 
̙̠̑́̒̉̑̆̓ ̃̏̈̍̏̇̎̏̒̓̉ ̗̐̆̑̒̏̎́̌̉̈́̉̉ ̈́ ̘̒̆̓ ̏̂̑́̂̏̓̋̉ ̉ ́̎́̌̉̈́ ̝̙̖̂̏̌̉ 
̜̖̅́̎̎ȟ ̗̄̆̎̆̑́̉̉ ̋̏̎̓̆̎̓́ ̒ ̘̔̆̓̏̍ ̗̅̆̉̉̓̏̃̕ ̉ ̈́̐̑̏̒̏̃ ̒̓̔̅̆̎̓̏̃ȟ 
̝̠̉̒̐̏̌̈̏̃́̎̉ ̒̉̒̓̆̍ ̠̔̐̑́̃̌̆̎̉ ̘̏̂̔̆̎̉̆̍ ̉ ̅̑Ȣ ˜̑̉ ̞̓̏̍ ̖̎̆̏̂̏̅̉̍̏ 
̘̜̝̔̉̓̃́̓ ̑̉̒̋̉ ̠̃̎̆̅̑̆̎̉ ˕˕ ̃ ̜̙̃̒̆̆ ̏̂̑́̈̏̃́̎̉̆ȟ ̓́̋̉̆ ̋́̋ ̝̂̆̈̏̐́̒̎̏̒̓ 
̜̖̅́̎̎Ƞ ̗̉̑̏̃̏̆̕ ̎̆̑́̃̆̎̒̓̃̏Ƞ ̒̎̉̇̆̎̉̆ ̠̝̒́̍̏̒̓̏̓̆̌̎̏̒̓̉ ̒̓̔̅̆̎̓̏̃Ƞ 
̛̝̏̂̆̋̓̉̃̎̏̒̓ ̗̏̆̎̋̉ ̉ ̅̑Ȣ ˏ ̖̏̅̆ ̐̑̏̃̆̅̆̎̎̏̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̝̝̉̒̐̏̌̈̏̃́̌́̒ 
̝̒̏̃̏̋̔̐̎̏̒̓ ̍̆̓̏̅̏̃ȡ ́̎́̌̉̈ ̜̖̌̉̓̆̑́̓̔̑̎ ̘̉̒̓̏̎̉̋̏̃Ƞ ́̎̋̆̓̉̑̏̃́̎̉̆Ƞ 
̘̓̆̏̑̆̓̉̆̒̋̏̆ ̍̏̅̆̌̉̑̏̃́̎̉̆Ƞ ̘̐̆̅́̄̏̄̉̆̒̋̉̊ ̞̋̒̐̆̑̉̍̆̎̓Ƞ ̜̍̆̓̏̅ 
̘̍́̓̆̍́̓̉̆̒̋̏̊ ̒̓́̓̉̒̓̉̋̉Ȣ ˛̜̒̎̏̃̎̍ ̝̑̆̈̔̌̓́̓̏̍ ̠̉̒̒̌̆̅̏̃́̎̉ ̠̠̠̃̌̆̓̒ 
̑́̈̑́̂̏̓̋́ ̜̒̉̒̓̆̍ ̐̆̑̒̏̎́̌̉̈̉̑̏̃́̎̎̏̄̏ ̘̠̏̂̔̆̎̉ ̃ ̍́̄̉̒̓̑́̓̔̑̆ ̖̐̒̉̏̌̏̄̏-
̘̐̆̅́̄̏̄̉̆̒̋̏̄̏ ̠̐̑̏̉̌̕ȟ ̠̋̏̓̏̑́ ̖̑́̍̋́ ̘̔̆̂̎̏̄̏ ̋̔̑̒́Ȣ ˞̓̑̔̋̓̔̑̎̏-
̗̝̠̔̎̋̉̏̎́̌̎́̕ ̝̍̏̅̆̌ ̐̑̆̅̌́̄́̆̍̏̊ ̜̒̉̒̓̆̍ ̟̘̃̋̌́̆̓ ̘̅̉́̄̎̏̒̓̉̆̒̋̉̊ȟ 
̝̒̏̅̆̑̇́̓̆̌̎̏-̗̝̜̐̑̏̆̒̒̔́̌̎̊ ̉ ̗̘̜̏̆̎̏̎̊ ̂̌̏̋̉Ȣ ˚́ ̘̅̉́̄̎̏̒̓̉̆̒̋̏̍ ̞̓́̐̆ 
̜̠̠̟̠̃̃̌̓̒ ̝̜̉̎̅̉̃̉̅̔́̌̎̆ ̜̈́̐̑̏̒ȟ ̜̒̓́̑̓̏̃̊ ̝̔̑̏̃̆̎ ̗̋̏̍̐̆̓̆̎̉̊ ̉ 
̝̜̐̑̏̆̒̒̉̏̎́̌̎̆̕ ̗̆̌̉ ̍́̄̉̒̓̑́̎̓́Ȣ ˞̝̏̅̆̑̇́̓̆̌̎̏-̗̝̜̐̑̏̆̒̒̔́̌̎̊ ̂̌̏̋ 
̘̏̂̆̒̐̆̉̃́̆̓ ̑́̈̑́̂̏̓̋̔ ̉ ̗̟̑̆́̌̉̈́̉ ̝̉̎̅̉̃̉̅̔́̌̎̏̄̏ ̝̏̂̑́̈̏̃́̓̆̌̎̏̄̏ 
̙̍́̑̑̔̓́ ɉ˕˛˙Ɋ ̍́̄̉̒̓̑́̎̓́ ̃ ̖̑́̍̋́ ̘̔̆̂̎̏̄̏ ̋̔̑̒́Ȣ ˝̜̆̌̆̋̒̉̃̎̊̕ ̂̌̏̋ 
̠̐̏̈̃̏̌̆̓ ̗̝̏̆̎̉̓ ̎̆ ̝̒̓̏̌̋̏ ̔̒̃̏̆̎̉̆ ̆̅̉̎̏̄̏ ̒̓́̎̅́̑̓́ȟ ̝̒̋̏̌̋̏ ̐̑̏̄̑̆̒̒ 
̒̓̔̅̆̎̓́ ̝̏̓̎̏̒̉̓̆̌̎̏ ̆̄̏ ̒̓́̑̓̏̃̏̊ ̘̓̏̋̉ ̉ ̅̏̒̓̉̇̆̎̉̆ ̉̍ ̝̜̖̉̎̅̉̃̉̅̔́̌̎ 
̗̆̌̆̊Ȣ ˛̜̐̉̒́̎ ̘̐̑́̋̓̉̆̒̋̉̆ ̜̉̎̒̓̑̔̍̆̎̓ ̉ ̜̍̆̓̏̅ȟ ̓́̋̉̆ ̋́̋ 
̝̜̉̎̅̉̃̉̅̔́̌̎̆ ̝̜̏̂̑́̈̏̃́̓̆̌̎̆ ̙̜̍́̑̑̔̓ȟ ̖̘̓̆̎̏̌̏̄̉̆̒̋̉̆ ̜̋́̑̓ ̉ 
̗̉̑̏̃̏̊̕ ̐̏̑̓̏̌̉̏̕ȟ ̜̋̏̓̏̑̆ ̟̒̐̏̒̏̂̒̓̃̔̓ ̜̙̟̐̏̃̆̎̉ ̗̍̏̓̉̃́̉̉ ̉ 
̝̐̑̏̆̒̒̉̏̎́̌̎̏̊̕ ̄̏̓̏̃̎̏̒̓̉ ̖̂̔̅̔̉̚ ̍́̄̉̒̓̑̏̃-̖̐̒̉̏̌̏̄̏̃ ̉ ̐̆̅́̄̏̄̏̃Ȣ 
ˍ̎́̌̉̈ ̝̑̆̈̔̌̓́̓̏̃ ̘̔̆̂̎̏̊ ̠̝̅̆̓̆̌̎̏̒̓̉ ̐̏̅̓̃̆̑̅̉̌ ̠̃̌̉̎̉̆ ̍̏̅̆̌̉ 
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̐̆̑̒̏̎́̌̉̈̉̑̏̃́̎̎̏̄̏ ̘̠̏̂̔̆̎̉ ̎́ ̜̙̐̏̃̆̎̉̆ ̝̉̒̒̌̆̅̏̃́̓̆̌̒̋̏̊ 
̗̋̏̍̐̆̓̆̎̉̉ ̍́̄̉̒̓̑́̎̓̏̃ȟ ̜̙̟̐̏̃̆̎̉ ̖̉ ̃̎̔̓̑̆̎̎̆̊ ̗̍̏̓̉̃́̉̉ȟ ̂̏̌̆̆ 
̄̌̔̂̏̋̏̍̔ ̉ ̜̏̒̍̒̌̆̎̎̏̍̔ ̟̔̒̃̏̆̎̉ ̍́̓̆̑̉́̌́ȟ ̝̐̑̏̆̒̒̉̏̎́̌̎̏̍̔̕ ̑̏̒̓̔Ȣ 

˗̟̘̜̌̆̃̆ ̒ ̌̏̃́ȡ ̐ ̗̠̆̑̒̏̎́̌̉̈́̉ ̘̠̏̂̔̆̎̉ȟ ̍́̄̉̒̓̑́̓̔̑́ȟ ̝̜̉̎̅̉̃̉̅̔́̌̎̊ 
̝̜̏̂̑́̈̏̃́̓̆̌̎̊ ̙̍́̑̑̔̓ȟ ̜̋̏̍̐̆̓̆̎̓̎̏̒̓̎̊ ̖̐̏̅̏̅ȟ ̝̟̓̓̏̑̒̋̏̆ 
̒̏̐̑̏̃̏̇̅̆̎̉̆ȟ ̄̉̂̋̉̊ ̘̜̔̆̂̎̊ ̐̌́̎ 

ˑ̠̌ ̗̠̉̓̉̑̏̃́̎̉ȡ ˔̃̆̑̆̃ ˛Ȣ˙ȟ ˞̆̑̄̆̆̃́ ˟ȢˡȢȟ ˜̏̅̂̏̌̏̓̏̃́ ˙Ȣ˕Ȣ ˙̝̏̅̆̌ 
̐̆̑̒̏̎́̌̉̈̉̑̏̃́̎̎̏̄̏ ̘̠̏̂̔̆̎̉ ̃ ̍́̄̉̒̓̑́̓̔̑̆ ̖̐̒̉̏̌̏̄̏-̘̐̆̅́̄̏̄̉̆̒̋̏̄̏ 
̠̐̑̏̉̌̕ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̉̎̒̓̑̔̍̆̎̓̏̃ ̉̒̋̔̒̒̓̃̆̎̎̏̄̏ ̉̎̓̆̌̌̆̋̓́ // 
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ɺʚʝʜʝʥʠʝ  
ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʦʙʣʘʩʪʠ ʧʦʜʛʦʪʦʚʢʠ 

ʤʘʛʠʩʪʨʦʚ, ʧʝʨʝʞʠʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʵʪʦʪ ʚʳʟʦʚ ʩʪʦʠʪ ʚ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʩʬʝʨʝ, 

ʛʜʝ ʙʫʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ ʜʦʣʞʝʥ ʥʝ ʪʦʣʴʢʦ ʚʣʘʜʝʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʪʝʦʨʠʷʤʠ, ʥʦ ʠ ʫʤʝʪʴ 

ʛʠʙʢʦ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ, ʟʘʯʘʩʪʫʶ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʩʠʪʫʘʮʠʷʭ. 

ʊʨʘʜʠʮʠʦʥʥʘʷ çʢʦʥʚʝʡʝʨʥʘʷè ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʩʝ ʩʪʫʜʝʥʪʳ ʦʩʚʘʠʚʘʶʪ 

ʝʜʠʥʳʡ ʦʙʲʝʤ ʤʘʪʝʨʠʘʣʘ ʚ ʦʙʱʝʤ ʪʝʤʧʝ, ʧʝʨʝʩʪʘʝʪ ʦʪʚʝʯʘʪʴ ʟʘʧʨʦʩʘʤ ʢʘʢ ʩʘʤʠʭ 

ʤʘʛʠʩʪʨʘʥʪʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʥʳʡ ʦʧʳʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʩʬʝʨʳ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʪʨʝʙʫʶʱʝʡ ʢʦʤʧʝʪʝʥʪʥʳʭ, ʟʘʯʘʩʪʫʶ ʚ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʦʧʨʦʩʘʭ, 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʠʥʥʦʚʘʮʠʝʡ, ʘ ʘʢʪʫʘʣʴʥʦʡ 

ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʦʡ. 

ʄʘʛʠʩʪʨʘʥʪʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʥʘ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʢʨʘʡʥʝ ʥʝʦʜʥʦʨʦʜʥʫʶ ʛʨʫʧʧʫ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ 

ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ: 

- ʨʘʟʥʦʨʦʜʥʳʡ ʙʵʢʛʨʘʫʥʜ: ʚ ʤʘʛʠʩʪʨʘʪʫʨʫ ʧʨʠʭʦʜʷʪ ʚʳʧʫʩʢʥʠʢʠ ʙʘʢʘʣʘʚʨʠʘʪʘ 

ʧʦ ʧʩʠʭʦʣʦʛʠʠ, ʧʝʜʘʛʦʛʠʢʝ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪʳ ʩ ʜʠʧʣʦʤʘʤʠ ʧʦ ʩʤʝʞʥʳʤ (ʩʦʮʠʦʣʦʛʠʷ, 

ʣʦʛʦʧʝʜʠʷ) ʠʣʠ ʜʘʞʝ ʥʝʧʨʦʬʠʣʴʥʳʤ (ʠʥʞʝʥʝʨʠʷ, ʬʠʣʦʣʦʛʠʷ) ʥʘʧʨʘʚʣʝʥʠʷʤ. ʀʭ ʩʪʘʨʪʦʚʳʡ 

ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʢʘʨʜʠʥʘʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ. 

- ʨʘʟʣʠʯʠʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ: ʦʜʥʠ ʩʪʫʜʝʥʪʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʢʘʨʴʝʨʫ, ʜʨʫʛʠʝ ï ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ (ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ 

ʰʢʦʣʴʥʦʛʦ ʧʩʠʭʦʣʦʛʘ, ʢʦʫʯʘ, ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʧʦʜʙʦʨʫ ʧʝʨʩʦʥʘʣʘ), ʪʨʝʪʴʠ ï 

ʥʘ ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 

- ʥʘʣʠʯʠʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ: ʤʥʦʛʠʝ ʤʘʛʠʩʪʨʘʥʪʳ ʫʞʝ ʨʘʙʦʪʘʶʪ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʠ ʧʨʠʭʦʜʷʪ ʚ ʤʘʛʠʩʪʨʘʪʫʨʫ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʦʧʳʪʘ ʠʣʠ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ, ʥʝʜʦʩʪʘʶʱʠʭ 

ʢʦʤʧʝʪʝʥʮʠʡ. ʀʭ ʟʘʧʨʦʩ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʥʢʨʝʪʝʥ ʠ ʥʦʩʠʪ ʧʨʠʢʣʘʜʥʦʡ ʭʘʨʘʢʪʝʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʜʠʥʘʷ ʜʣʷ ʚʩʝʭ ʧʨʦʛʨʘʤʤʘ ʢʫʨʩʘ ʨʠʩʢʫʝʪ ʦʢʘʟʘʪʴʩʷ ʜʣʷ ʢʦʛʦ-ʪʦ 

ʠʟʙʳʪʦʯʥʦʡ, ʘ ʜʣʷ ʢʦʛʦ-ʪʦ ï ʥʝʧʦʩʠʣʴʥʦʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʂʘʢ ʦʪʤʝʯʘʶʪ H. Peng, S. Ma, J.M. Spector ʚ ʩʪʘʪʴʝ çPersonalized adaptive learning: 

an emerging pedagogical approach enabled by a smart learning environmentè (Peng, Ma, Spector, 

2019), ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʪʘʢʞʝ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʘ ʦʪ 
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ʩʨʝʜʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʢ ʩʨʝʜʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ (SLE). ʗʚʣʷʷʩʴ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʬʦʨʤʦʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (Huang, Liang, Su, Chen, 2012), 

ʩʠʩʪʝʤʘ SLE ʠʩʧʦʣʴʟʫʝʪ ʜʚʘ ʪʠʧʘ ʪʝʭʥʦʣʦʛʠʡ: ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

(ʪʘʢʠʭ ʢʘʢ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʥʦʩʠʤʳʝ ʫʩʪʨʦʡʩʪʚʘ) ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʪʘʢʠʝ ʢʘʢ 

ʘʥʘʣʠʟ ʦʙʫʯʝʥʠʷ, ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ (Grosse, 2016). ʕʪʠ ʜʚʘ ʪʠʧʘ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʣʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʦʙʫʯʘʶʱʠʤ ʩʨʝʜʘʤ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʨʘʩʧʦʟʥʘʚʘʪʴ 

ʩʮʝʥʘʨʠʠ ʦʙʫʯʝʥʠʷ, ʫʯʠʪʳʚʘʪʴ ʬʠʟʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʦʙʲʝʜʠʥʷʪʴ ʦʙʫʯʘʶʱʠʝ ʩʦʦʙʱʝʩʪʚʘ, 

ʚʳʧʦʣʥʷʪʴ ʘʜʘʧʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (Huang ʠ ʜʨ., 

2013; Hsieh, Chen, 2016), ʯʪʦ ʜʝʣʘʝʪ ʦʙʫʯʝʥʠʝ ʙʦʣʝʝ ʛʠʙʢʠʤ, ʵʬʬʝʢʪʠʚʥʳʤ, ʘʜʘʧʪʠʚʥʳʤ, 

ʫʚʣʝʢʘʪʝʣʴʥʳʤ, ʤʦʪʠʚʠʨʫʶʱʠʤ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ (Spector, 2018; Peng, Ma, 

Spector, 2019).  

ʉʫʱʝʩʪʚʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ 

ʦʙʣʘʜʘʝʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ɺʘʡʥʜʦʨʬ-ʉʳʩʦʝʚʘ, ʊʠʭʦʥʦʚʝʮʢʘʷ, 

ɺʴʶʥ, 2022); (ɼʘʛʛʵʥ, 2020); (ʐʠʨʦʢʦʣʦʙʦʚʘ, 2024); (ɺʘʣʴʢʦʚʘ, 2024) ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʧʨʦʮʝʩʩʫʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʀʀ ʠ ʚʳʷʚʣʝʥʳ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʂ ʧʨʦʮʝʩʩʫʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʦʪʥʦʩʷʪʩʷ: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʜʝʬʠʮʠʪʦʚ ʠ ʠʥʪʝʨʝʩʦʚ ʩʪʫʜʝʥʪʦʚ; 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ (ʧʨʦʚʝʨʢʘ ʪʝʩʪʦʚ, ʩʦʩʪʘʚʣʝʥʠʝ ʨʘʩʧʠʩʘʥʠʡ, 

ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʦʩʝʱʘʝʤʦʩʪʠ, ʘʥʘʣʠʟ ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ ʪʝʢʩʪʦʚ ʠ ʜʨ.); 

- ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ (ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʪʝʥʜʝʥʮʠʡ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʜʨ.); 

- ʛʝʥʝʨʘʮʠʷ ʢʦʥʪʝʥʪʘ (ʩʦʟʜʘʥʠʝ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨ.); 

- ʤʥʦʛʦʷʟʳʯʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʠ 

(ʪʨʘʥʩʢʨʠʧʮʠʷ, ʧʝʨʝʚʦʜ ʠ ʩʫʙʪʠʪʨʠʨʦʚʘʥʠʝ ʥʘ ʤʥʦʞʝʩʪʚʝ ʷʟʳʢʦʚ, ʧʝʨʝʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

ʦʜʥʦʡ ʬʦʨʤʳ ʚ ʜʨʫʛʫʶ ʠ ʜʨ.);  

- ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʦʙʫʯʘʶʱʠʭʩʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ.  

ʀʥʩʪʨʫʤʝʥʪʳ ʀʀ ʜʣʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: 

- Intelligent Tutoring Systems (ITS) ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ; 

- ʀʀ-ʘʩʩʠʩʪʝʥʪʳ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ (ʩʦʟʜʘʥʠʝ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʚʝʨʢʘ 

ʟʘʜʘʥʠʡ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ); 

- ʧʨʦʛʥʦʟʥʘʷ ʘʥʘʣʠʪʠʢʘ (ʧʨʦʛʥʦʟ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʦʙ ʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʘʭ); 

- ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʪʨʘʥʩʢʨʠʧʮʠʷ ʠ ʧʝʨʝʚʦʜ ʪʝʢʩʪʦʚ; 

- ʛʝʥʝʨʘʪʠʚʥʳʝ ʀʀ-ʤʦʜʝʣʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʪʝʥʪʘ (ʩʦʟʜʘʥʠʝ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ, 

ʩʠʤʫʣʷʮʠʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʯ).  

ʈʠʩʢʠ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʃʫʯʰʝʚʘ, 2020; ʈʝʟʘʝʚ, ʊʨʝʛʫʙʦʚʘ, 2023): 

- ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ; 

- ʮʠʬʨʦʚʦʝ ʥʝʨʘʚʝʥʩʪʚʦ; 

- ʩʥʠʞʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ; 

- ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ.  

ɺ ʩʪʘʪʴʝ çʊʝʦʨʝʪʠʢʦ-ʧʨʠʢʣʘʜʥʳʝ ʦʩʥʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷè ʕ.ʌ. ɿʝʝʨ ʚʳʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ: ʚʳʙʦʨ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ, ʙʳʩʪʨʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʦʙʫʯʝʥʠʷ ʠ 

ʜʨ.); ʦʙʦʛʘʱʝʥʠʝʤ ʥʝʬʦʨʤʘʣʴʥʦʡ ʠ ʠʥʬʦʨʤʘʣʴʥʦʡ, ʤʝʞʚʫʟʦʚʩʢʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

(ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʦʥʢʫʨʩʳ ʠ ʢʦʥʬʝʨʝʥʮʠʠ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʨʘʟʚʠʪʠʝ ʠʥʩʪʠʪʫʪʘ 
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ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ), ʫʩʠʣʝʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ (ɿʝʝʨ, ʂʨʝʞʝʚʩʢʠʭ, 

2022).  

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

- ʚʳʷʚʠʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʪʠʥʛʝʥʪʘ ʤʘʛʠʩʪʨʘʥʪʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ; 

- ʦʧʠʩʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʳ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ. 

ʅʦʚʠʟʥʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʪʨʝʙʦʚʘʥʠʡ ʨʳʥʢʘ ʪʨʫʜʘ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʤʘʛʠʩʪʨʘʥʪʦʚ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ  
ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 

çʈʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʦʙʨʘʟʦʚʘʥʠʠ: ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʠ ʮʠʬʨʦʚʠʟʘʮʠʷè 

ʚ ʄʦʩʢʦʚʩʢʦʤ ʛʦʨʦʜʩʢʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ɺ ʘʧʨʦʙʘʮʠʠ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ 

ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʨʘʟʥʳʭ ʫʯʝʙʥʳʭ ʢʫʨʩʘʭ, ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ ʙʦʣʝʝ 50 ʤʘʛʠʩʪʨʦʚ 1 ʠ 2 ʢʫʨʩʦʚ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; ʘʥʢʝʪʠʨʦʚʘʥʠʝ; 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ; ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ; ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʨʷʣʘʩʴ ʛʠʧʦʪʝʟʘ ʦ ʚʣʠʷʥʠʠ ʤʦʜʝʣʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʤʘʛʠʩʪʨʘʥʪʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ  
ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʙʣʦʢʦʚ: ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ, 

ʩʦʜʝʨʞʘʪʝʣʴʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʠ ʦʮʝʥʦʯʥʦʛʦ. 

ɹʣʦʢ 1. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ (ʵʪʘʧ ʚʭʦʜʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ) 
ʎʝʣʴ: ʚʳʷʚʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʧʨʦʩʳ, ʩʪʘʨʪʦʚʳʡ ʫʨʦʚʝʥʴ ʢʦʤʧʝʪʝʥʮʠʡ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʮʝʣʠ ʤʘʛʠʩʪʨʘʥʪʘ. 

ʀʥʩʪʨʫʤʝʥʪʳ 
ʉʪʘʨʪʦʚʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ: ʦʧʨʦʩ ʦ ʧʨʝʜʳʜʫʱʝʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʪʝʢʫʱʝʤ ʤʝʩʪʝ 

ʨʘʙʦʪʳ, ʢʘʨʴʝʨʥʳʭ ʦʞʠʜʘʥʠʷʭ, ʠʥʪʝʨʝʩʘʭ ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ. 

ʂʘʨʪʘ ʩʘʤʦʦʮʝʥʢʠ ʢʦʤʧʝʪʝʥʮʠʡ. ʉʪʫʜʝʥʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʮʝʥʠʚʘʝʪ ʩʚʦʡ ʫʨʦʚʝʥʴ 

ʚʣʘʜʝʥʠʷ ʢʣʶʯʝʚʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʢʫʨʩʘ (ʥʘʧʨʠʤʝʨ, çʚʣʘʜʝʶ ʩʚʦʙʦʜʥʦè, çʟʥʘʶ ʪʝʦʨʠʶ, 

ʥʦ ʥʝ ʧʨʠʤʝʥʷʣè, çʥʝ ʟʥʘʢʦʤè). 

ɺʭʦʜʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ / case-study: ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ. 

ʅʘ ʦʩʥʦʚʝ ʚʭʦʜʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʚ, 

ʥʘʧʨʠʤʝʨ, ʫʯʠʪʝʣʷ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʧʝʨʩʦʥʘʣ ʠʣʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʥʠʢʠ ʩ ʦʧʳʪʦʤ 

ʨʘʙʦʪʳ ʦʪ 5 ʣʝʪ ʠ ʤʦʣʦʜʳʝ ʧʝʜʘʛʦʛʠ ʩ ʦʧʳʪʦʤ ʨʘʙʦʪʳ ʦʪ 0 ʜʦ 5 ʣʝʪ.  

ɹʣʦʢ 2. ʉʦʜʝʨʞʘʪʝʣʴʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʚʭʦʜʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʤʘʨʰʨʫʪ (ʀʆʄ) ʤʘʛʠʩʪʨʘʥʪʘ ʧʦ ʢʫʨʩʫ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʦʜʝʨʞʘʥʠʠ ʫʯʝʙʥʦʛʦ 

ʢʫʨʩʘ ʬʦʨʤʠʨʫʶʪʩʷ ʪʨʠ ʙʣʦʢʘ: ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʡ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʠ ʦʮʝʥʦʯʥʳʡ. ɺʩʝ 

ʙʣʦʢʠ, ʢʘʢ ʠ ʟʘʜʘʥʠʷ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʧʣʘʪʬʦʨʤʝ LMS (Learning Management System). 

ɺ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʥʷʪʠʡʥʳʡ ʘʧʧʘʨʘʪ, ʦʩʥʦʚʥʳʝ ʪʝʦʨʠʠ ʠ ʢʦʥʮʝʧʮʠʠ. 

ɺ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʤ ï ʤʝʪʦʜʳ, ʤʦʜʝʣʠ ʠ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʦʮʝʥʦʯʥʦʤ ï ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ ʢʫʨʩʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʩ ʨʘʟʙʦʨʦʤ ʦʰʠʙʦʢ.  

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʢʫʨʩʘ ʩʦʩʪʘʚʣʷʝʪ ʤʦʜʝʣʴʥʳʝ ʢʝʡʩʳ ʜʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʩʪʠʨʘʞʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʥʘ ʦʩʥʦʚʝ ʚʳʷʚʣʝʥʥʳʭ 

ʠʥʪʝʨʝʩʦʚ ʠ ʙʫʜʫʱʝʡ ʪʝʤʘʪʠʢʠ ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ. ʉʠʩʪʝʤʘ ʟʘʜʘʥʠʡ ʢʫʨʩʘ 

ʚ ʢʘʞʜʦʤ ʙʣʦʢʝ ʥʦʩʠʪ ʩʫʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʠ ʫʨʦʚʥʝʚʳʡ ʭʘʨʘʢʪʝʨ (ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʙʘʟʦʚʳʡ ʠ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʥʠ) ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʠ ʮʠʬʨʦʚʳʭ ʩʣʝʜʦʚ 

ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡ. ʇʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʟʘʜʘʥʠʡ: 
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ʦʧʠʩʘʥʠʝ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʪʫʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʢʝʡʩʝ; ʦʧʨʝʜʝʣʝʥʠʝ 

ʠʣʠ ʚʳʙʦʨ ʤʝʪʦʜʦʚ, ʤʦʜʝʣʝʡ, ʧʨʦʮʝʜʫʨ ʜʣʷ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ; 

ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʨʝʰʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʠ ʜʨ.  

ʊʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʥʳʝ ʬʦʨʤʘʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʢʦʥʩʫʣʴʪʘʮʠʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʨʘʙʦʪʘ ʚ ʤʘʣʳʭ ʛʨʫʧʧʘʭ ʧʦ ʠʥʪʝʨʝʩʘʤ, ʧʨʦʝʢʪʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʪʴʶʪʦʨʘ ï ʧʦʤʦʛʘʝʪ ʩʪʫʜʝʥʪʫ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʮʝʣʠ, 

ʚʳʙʨʘʪʴ ʘʜʝʢʚʘʪʥʳʝ ʧʫʪʠ ʠʭ ʜʦʩʪʠʞʝʥʠʷ ʠ ʨʝʬʣʝʢʩʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ. 

ɹʣʦʢ 3. ʈʝʬʣʝʢʩʠʚʥʳʡ (ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʠʚʘʥʠʷ) 
ʎʝʣʴ: ʦʮʝʥʠʪʴ ʥʝ ʩʪʦʣʴʢʦ ʫʩʚʦʝʥʠʝ ʝʜʠʥʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʩʢʦʣʴʢʦ ʧʨʦʛʨʝʩʩ ʩʪʫʜʝʥʪʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʩʪʘʨʪʦʚʦʡ ʪʦʯʢʠ ʠ ʜʦʩʪʠʞʝʥʠʝ ʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʮʝʣʝʡ. 

ʀʥʩʪʨʫʤʝʥʪʳ: 
ʎʠʬʨʦʚʦʡ ʧʨʦʬʠʣʴ ʩʪʫʜʝʥʪʘ: ʧʦʨʪʬʦʣʠʦ, ʚ ʢʦʪʦʨʦʤ ʤʘʛʠʩʪʨʘʥʪ ʚʤʝʩʪʝ ʩ ʧʝʜʘʛʦʛʦʤ 

ʬʠʢʩʠʨʫʝʪ ʚʩʝ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ ʧʦ ʢʫʨʩʫ, ʚʢʣʶʯʘʷ ʵʩʩʝ, ʧʨʦʪʦʢʦʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʪʯʝʪʳ ʧʦ 

ʧʨʘʢʪʠʢʝ, ʦʪʟʳʚʳ ʥʘ ʨʘʙʦʪʳ ʢʦʣʣʝʛ. 

ʎʠʬʨʦʚʦʡ ʧʨʦʬʠʣʴ ʤʘʛʠʩʪʨʘʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʝʡ.  

1) ʌʀʆ 

2) ʆʧʳʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ 

3) ʀʥʪʝʨʝʩʳ, ʜʝʬʠʮʠʪʳ 

4) ʊʝʤʘ ɺʂʈ 

5) ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʧʣʘʪʬʦʨʤʘʭ Zotero, Mendeley, Elibrary.ru, 

Researchgate 

6) ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ ɺʂʈ 

7) ʇʝʨʝʯʝʥʴ ʠ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʤʝ ɺʂʈ 

8) ɸʥʘʣʠʟ ʘʢʪʠʚʥʦʩʪʠ ʚ LMS (ʧʨʦʩʤʦʪʨ ʣʝʢʮʠʡ, ʚʳʙʦʨ ʟʘʜʘʥʠʡ, ʧʨʦʮʝʥʪ ʚʳʧʦʣʥʝʥʥʳʭ 

ʟʘʜʘʥʠʡ) 

9) ɸʥʘʣʠʟ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʦʥʣʘʡʥ ʟʘʥʷʪʠʷʭ 

10) ɺʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ (ʩʢʘʥʳ ʧʨʦʤʧʪʦʚ) 

11) ʈʝʡʪʠʥʛ ʤʘʛʠʩʪʨʘʥʪʘ 

ʀʪʦʛʦʚʘʷ ʘʪʪʝʩʪʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʟʘʱʠʪʳ ʧʦʨʪʬʦʣʠʦ: ʩʪʫʜʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʚʦʠ 

ʣʫʯʰʠʝ ʨʘʙʦʪʳ ʠ ʘʨʛʫʤʝʥʪʠʨʫʝʪ, ʢʘʢ ʦʥʠ ʦʪʨʘʞʘʶʪ ʜʦʩʪʠʞʝʥʠʝ ʝʛʦ ʧʝʨʩʦʥʘʣʴʥʳʭ ʫʯʝʙʥʳʭ 

ʮʝʣʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ  
ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ.  

1. ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʪʨʸʭʙʣʦʯʥʘʷ ʤʦʜʝʣʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʚʢʣʶʯʘʶʱʘʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ, ʩʦʜʝʨʞʘʪʝʣʴʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ ʠ ʨʝʬʣʝʢʩʠʚʥʳʡ ʙʣʦʢʠ. 

ʄʦʜʝʣʴ ʧʦʢʘʟʘʣʘ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʛʠʙʢʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

2. ʇʦʜʪʚʝʨʞʜʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʢʦʥʪʠʥʛʝʥʪʘ ʤʘʛʠʩʪʨʘʥʪʦʚ. 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʵʪʘʧ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʙʵʢʛʨʘʫʥʜʝ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʠ ʫʨʦʚʥʝ ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ, ʯʪʦ ʦʙʦʩʥʦʚʘʣʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. 

3. ɺʥʝʜʨʝʥʳ ʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʠʥʩʪʨʫʤʝʥʪʳ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʤʘʨʰʨʫʪʳ (ʀʆʄ), ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʮʠʬʨʦʚʳʝ 

ʧʨʦʬʠʣʠ ʠ ʧʦʨʪʬʦʣʠʦ. ʕʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʘʮʠʠ, 

ʦʩʦʟʥʘʥʥʦʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ. 

4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʀʀ ʠ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʧʦʟʚʦʣʠʣʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʯʘʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʝʥʝʨʘʮʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʝʡʩʦʚ, ʘʥʘʣʠʟ ʘʢʪʠʚʥʦʩʪʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʨʦʛʨʝʩʩʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʧʦʚʳʰʝʥʠʶ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʦʮʝʥʢʠ. 
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5. ɺʥʝʜʨʝʥʠʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʟʘʱʠʪʳ ʧʦʨʪʬʦʣʠʦ 

ʧʦʟʚʦʣʠʣʦ ʩʤʝʩʪʠʪʴ ʘʢʮʝʥʪ ʩ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʠ 

ʜʦʩʪʠʞʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ. 

6. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʛʠʩʪʨʘʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʢʫʨʩʦʚ ʧʦʜʪʚʝʨʜʠʣ ʚʳʜʚʠʥʫʪʫʶ ʛʠʧʦʪʝʟʫ ʦʙ ʚʣʠʷʥʠʠ ʤʦʜʝʣʠ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ.  

ɺʥʝʜʨʝʥʠʝ ʤʦʜʝʣʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʦʤ ʥʘ ʚʳʟʦʚʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʦ 

ʧʦʟʚʦʣʷʝʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʢʫʨʩ ʠʟ ʥʘʙʦʨʘ ʜʠʩʮʠʧʣʠʥ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ, ʛʜʝ ʤʘʛʠʩʪʨʘʥʪ ʩʪʘʥʦʚʠʪʩʷ ʩʫʙʲʝʢʪʦʤ ʩʚʦʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʜʠʘʛʥʦʩʪʠʢʠ, ʤʦʜʫʣʴʥʦʩʪʠ, ʚʳʙʦʨʘ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʮʝʥʢʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ: 

- ʧʦʚʳʰʝʥʠʶ ʚʥʫʪʨʝʥʥʝʡ ʤʦʪʠʚʘʮʠʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʘʛʠʩʪʨʘʥʪʦʚ. 

- ʛʣʫʙʦʢʦʤʫ ʠ ʦʩʤʳʩʣʝʥʥʦʤʫ ʫʩʚʦʝʥʠʶ ʤʘʪʝʨʠʘʣʘ ʯʝʨʝʟ ʝʛʦ ʩʚʷʟʴ ʩ ʣʠʯʥʳʤʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ. 

- ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʠʙʢʦʛʦ, ʘʜʘʧʪʠʚʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʛʦʪʦʚʦʛʦ ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʦʩʪʫ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʤʦʜʝʣʠ ʥʘ ʢʘʨʴʝʨʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʚʳʧʫʩʢʥʠʢʦʚ. 

˞̐̉̒̏̋ ̜̌̉̓̆̑́̓̔̑ 

ɺʘʡʥʜʦʨʬ-ʉʳʩʦʝʚʘ ʄ.ɽ., ʊʠʭʦʥʦʚʝʮʢʘʷ ʀ.ʇ., ɺʴʶʥ ʅ.ɼ. çʎʠʬʨʦʚʦʡ ʬʦʨʩʘʡʪè ï 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʘʢʪʠʢʘ ʩ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ 
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Abstract.  The article examines the issues of introducing a personalized approach in 
teaching master's students in psychological and pedagogical fields. The need to take 
into account the individual professional needs of master's degree students, their 
starting level of competencies, and career trajectories is due to the heterogeneity of the 
composition in terms of bachelor's degree specialization, professional learning goals, 
availability of practical experience, etc. The implementation of artificial intelligence 
(AI) expands personalization capabilities through the processing and analysis of big 
data, content generation based on student needs and demands, the use of learning 
management systems, and more. At the same time, it is necessary to consider the risks 
of introducing AI into higher education, such as data security, digital inequality, 
decreased student independence, assessment objectivity, etc. During the study, a 
combination of methods was used: analysis of literary sources; questionnaires; 
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theoretical modeling; pedagogical experiment; methods of mathematical statistics. The 
main result of the study is the development of a personalized learning system in the 
master's degree program in psychology and pedagogy, which is part of the curriculum. 
The structural and functional model of the proposed system includes diagnostic, 
content-process, and evaluation blocks. The diagnostic stage identifies individual 
needs, starting competencies, and professional goals of the master's student. The 
content-process block ensures the development and implementation of an individual 
educational route (IER) for a master's student within the framework of the academic 
course. The reflective block allows us to evaluate not so much the assimilation of a 
ÓÉÎÇÌÅ ÓÔÁÎÄÁÒÄȟ ÂÕÔ ÒÁÔÈÅÒ ÔÈÅ ÓÔÕÄÅÎÔȭÓ ÐÒÏÇÒÅÓÓ ÒÅÌÁÔÉÖÅ ÔÏ ÈÉÓ ÓÔÁÒÔÉÎÇ ÐÏÉÎÔ ÁÎÄ ÔÈÅ 
achievement of his individual goals. Practical tools and methods, such as individual 
learning paths, process maps, and digital portfolios, are described to enhance the 
motivation and professional readiness of future Master's students in psychology and 
education. An analysis of the results of educational activities confirmed the impact of 
the personalized learning model on improving the research competence of master's 
students, increasing their intrinsic motivation, deeper and more meaningful 
assimilation of material, and professional growth. 

Keywords:  personalized learning, master's degree, individualized educational route, 
competency-based approach, tutor support, flexible curriculum 
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˗ȢːȢ ˝́̈̔̍̏̃̒̋̏̄̏ 
˙̏̒̋̏̃̒̋̉̊ ̜̄̏̒̔̅́̑̒̓̃̆̎̎̊ ̔̎̉̃̆̑̒̉̓̆̓ 
̖̓̆̎̏̌̏̄̉̊ ̉ ̠̔̐̑́̃̌̆̎̉ ̉̍̆̎̉  
˗ȢːȢ ˝́̈̔̍̏̃̒̋̏̄̏ 
˙̏̒̋̏̃̒̋̉̊ ̜̄̏̒̔̅́̑̒̓̃̆̎̎̊ ̔̎̉̃̆̑̒̉̓̆̓ 
̖̓̆̎̏̌̏̄̉̊ ̉ ̠̔̐̑́̃̌̆̎̉ ̉̍̆̎̉  
˗ȢːȢ ˝́̈̔̍̏̃̒̋̏̄̏Ƞ ˝̏̒̒̉̊̒̋̉̊ ̖̂̉̏̓̆̎̏̌̏Ȥ
̘̄̉̆̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ 

 

ˍ̗̠̎̎̏̓́̉Ȣ ̞ ̝̒̐̏̌̈̏̃́̎̉̆ ̜̖̎̆̊̑̏̎̎ ̒̆̓̆̊ ̉ ̄̆̎̆̑́̓̉̃̎̏̄̏ ̉̒̋̔̒̒̓̃̆̎̎̏̄̏ 
̉̎̓̆̌̌̆̋̓́ ɉ˕˕Ɋ ̃ ̏̂̑́̈̏̃́̎̉̉ ̠̒̓́̎̏̃̉̓̒ ̃̒̆ ̂̏̌̆̆ ̜̑́̒̐̑̏̒̓̑́̎̆̎̎̍ ̉ 
̜̐̆̑̒̐̆̋̓̉̃̎̍ ̎́̐̑́̃̌̆̎̉̆̍ȟ ̜̟̏̓̋̑̃́̉̍̚ ̜̎̏̃̆ ̃̏̈̍̏̇̎̏̒̓̉ ̠̅̌ 
̗̏̐̓̉̍̉̈́̉̉ ̘̔̆̂̎̏̄̏ ̗̐̑̏̆̒̒́ȟ ̘̓̏ ̃̆̅̆̓ ̋ ̖̉ ̂̏̌̆̆ ̝̅̆̓́̌̎̏̍̔ ̟̉̒̒̌̆̅̏̃́̎̉ 
̗̒̐̆̉́̌̉̒̓́̍̉ ̉̈ ̜̖̑́̈̎ ̒̆̑̕ ̠̝̅̆̓̆̌̎̏̒̓̉Ȣ ˏ̍̆̒̓̆ ̒ ̓̆̍ȟ ̗̜̓̑́̅̉̉̏̎̎̊ 
̗̐̑̏̆̒̒ ̠̒̏̈̅́̎̉ ̝̜̖̏̂̑́̈̏̃́̓̆̌̎ ̗̃̉̅̆̏̌̆̋̉̊ ̠̒̏̐̑̇̆̎ ̒ ̠̑̅̏̍ ̐̑̏̂̌̆̍ȟ 
̗̟̉̅̆̎̓̉̉̋́̉̕ ̉ ̙̑̆̆̎̉̆ ̜̖̋̏̓̏̑ ̃̏̈̍̏̇̎̏ ̐̑̏̃̆̒̓̉ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ 
̍̆̓̏̅́ ̒̉̒̓̆̍̎̏̄̏ ̖̐̏̅̏̅́Ȣ ˏ ̅́̎̎̏̊ ̝̒̓́̓̆ ̜̃̐̆̑̃̆ ̒̉̒̓̆̍̎̏ ̟̠́̎́̌̉̈̉̑̔̓̒ 
̜̐̑̏̂̌̆̍ȟ ̟̃̏̈̎̉̋́̉̆̚ ̐̑̉ ̐̏̅̄̏̓̏̃̋̆ ̝̜̖̏̂̑́̈̏̃́̓̆̌̎ ̗̃̉̅̆̏̌̆̋̉̊ȟ ̓́̋̉̆ 
̋́̋ȡ ̎̆̅̏̒̓́̓̏̋ ̃̑̆̍̆̎̉ ̔ ̐̑̆̐̏̅́̃́̓̆̌̆̊ ̎́ ̒̏̈̅́̎̉̆ ̘̋́̆̒̓̃̆̎̎̏̄̏ ̐̑̏̅̔̋̓́ȟ 
̎̆̅̏̒̓́̓̏̋ ̖̘̖̓̆̎̉̆̒̋̉ ̜̎́̃̋̏̃ȟ ̒̌̏̇̎̏̒̓̉ ̒ ̝̜̒̏̅̆̑̇́̓̆̌̎̍ ́̎́̌̉̈̏̍ ̉ 
̅̑̔̄̉̆ ɀ ̒ ̗̝̟̆̌ ̝̙̅́̌̎̆̊̆̄̏ ̠̏̐̑̆̅̆̌̆̎̉ ̉ ̃̏̈̍̏̇̎̏̒̓̉ ̝̠̉̒̐̏̌̈̏̃́̎̉ 
̘̐̆̅́̄̏̄̉̆̒̋̏̄̏ ̗̐̏̓̆̎̉́̌́ ̉̒̋̔̒̒̓̃̆̎̎̏̄̏ ̉̎̓̆̌̌̆̋̓́Ȣ ˙̠̆̓̏̅̏̌̏̄̉ 
̠̉̒̒̌̆̅̏̃́̎̉ ̏̒̎̏̃́̎́ ̎́ ̘̒̏̆̓́̎̉̉ ̘̜̖̋́̆̒̓̃̆̎̎ ̉ ̘̜̖̋̏̌̉̆̒̓̃̆̎̎ ̍̆̓̏̅̏̃ȟ 
̟̘̠̃̋̌́ ̝̟̉̎̓̆̑̃ȟ ̏̋̔̒̕-̜̄̑̔̐̐ȟ ̋̏̎̓̆̎̓-́̎́̌̉̈ ̟̖̒̔̆̒̓̃̔̉̚̚ ̗̃̉̅̆̏̌̆̋̉̊ 
̉ ́̎̋̆̓̉̑̏̃́̎̉̆ȟ ̘̓̏ ̘̏̂̆̒̐̆̉̌̏ ̝̋̏̍̐̌̆̋̒̎̏̒̓ ̉ ̛̝̏̂̆̋̓̉̃̎̏̒̓ ̘̜̖̐̏̌̔̆̎̎ 
̝̑̆̈̔̌̓́̓̏̃Ȣ ˜̜̑̆̅̒̓́̃̌̆̎ ̝̜̑̆̈̔̌̓́̓ ̠́̎̋̆̓̉̑̏̃́̎̉ȟ ̟̏̓̑́̇́̉̆̚ 
̠̃̏̒̐̑̉̓̉̆ ̠̐̑̆̐̏̅́̃́̓̆̌̍̉ ̓̑̔̅̎̏̒̓̆̊ ̐̑̉ ̐̏̅̄̏̓̏̃̋̆ ̗̉̑̏̃̏̄̏̕ ̋̏̎̓̆̎̓́ȟ 
̘̓̏ ̐̏̈̃̏̌̉̌̏ ̝̋̏̎̋̑̆̓̉̈̉̑̏̃́̓ ̜̏̒̎̏̃̎̆ ̝̜̂́̑̆̑ ̠̃̎̆̅̑̆̎̉ ̜̖̒̏̃̑̆̍̆̎̎ 
̖̓̆̎̏̌̏̄̉̊Ȣ ˛̜̐̉̒́̎ ̗̜̏̑̄́̎̉̈́̉̏̎̎̆ ̉ ̘̍̆̓̏̅̉̆̒̋̉̆ ̠̓̑̆̂̏̃́̎̉ ̋ ̟̒̏̈̅́̎̉ 
̗̃̉̅̆̏̌̆̋̉̊ ̃ ̖̃̔̈́ȟ ̟̘̠̃̋̌́ ̝̉̒̐̏̌̈̏̃́̎̉̆ ̗̜̖̒̐̆̉́̌̉̈̉̑̏̃́̎̎ ̃̉̅̆̏̒̓̔̅̉̊ 
̉ ̑̆̄̌́̍̆̎̓̏̃ ̑́̈̑́̂̏̓̋̉ ̏̎̌́̊̎-̋̔̑̒̏̃ȟ ̘̓̏ ̐̏̈̃̏̌̉̌̏ ̝̒̏̐̏̒̓́̃̉̓ 
̜̠̜̃̃̌̆̎̎̆ ̜̐̑̏̂̌̆̍ ̒ ̟̒̔̆̒̓̃̔̉̍̉̚̚ ̐̑́̋̓̉̋́̍̉Ȣ ˚́ ̏̒̎̏̃̆ ̧̐̑̏̃̆̅̎̎̏̄̏ 
̠̉̒̒̌̆̅̏̃́̎̉ ̑́̈̑́̂̏̓́̎́ ̝̍̏̅̆̌ ̓̆̋̔̆̄̏̚ ̗̐̑̏̆̒̒́ ̠̒̏̈̅́̎̉ ̝̏̂̑́̈̏̃́̓̆̌̎̏̊ 
̗̃̉̅̆̏̌̆̋̉̉ȟ ̠̟̠̐̏̈̃̏̌́̚ ̜̠̝̃̃̉̓ ̟̘̜̋̌̆̃̆ ̜̐̑̏̂̌̆̍̎̆ ̜̈̏̎ ̉ ̝̏̐̑̆̅̆̌̉̓ 
̐̔̓̉ ̖̉ ̗̏̐̓̉̍̉̈́̉̉ ̒ ̐̑̉̍̆̎̆̎̉̆̍ ˕˕Ȣ ˜̜̑̆̅̌̏̇̆̎ ̠̎́̐̑́̃̌̆̎̉ 
̙̠̒̏̃̆̑̆̎̒̓̃̏̃́̎̉ ̍̆̓̏̅̏̌̏̄̉̉ ̠̒̏̈̅́̎̉ ̗̃̉̅̆̏̌̆̋̉̊ȟ ̟̐̑̆̅̔̒̍́̓̑̉̃́̉̆̚ 
̗̝̆̌̆̒̏̏̂̑́̈̎̏̒̓ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̄̆̎̆̑́̓̉̃̎̏̄̏ ˕˕ ̠̅̌ ̗́̃̓̏̍́̓̉̈́̉̉ 
̜̖̑̔̓̉̎̎ ̘̈́̅́ȟ ́ ̓́̋̇̆ ̘̠̏̓̍̆́̆̓̒ ̖̝̎̆̏̂̏̅̉̍̏̒̓ ́̎́̌̉̈́ ̞̘̖̓̉̆̒̋̉ ́̒̐̆̋̓̏̃ȟ 
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̠̜̖̒̃̈́̎̎ ̒ ̗̉̎̓̆̄̑́̉̆̊ ˕˕ ̃ ̝̟̏̂̑́̈̏̃́̓̆̌̎̔ ̒̑̆̅̔Ȣ 

˗̟̘̜̌̆̃̆ ̒ ̌̏̃́ȡ ̏ ̝̜̂̑́̈̏̃́̓̆̌̎̆ ̗̃̉̅̆̏̌̆̋̉̉ȟ ̜̄̆̎̆̑́̓̉̃̎̊ ̜̉̒̋̔̒̒̓̃̆̎̎̊ 
̉̎̓̆̌̌̆̋̓ȟ ̘̐̆̅́̄̏̄̉̆̒̋̉̊ ̗̐̑̏̆̒̒ȟ ̃̉̅̆̏̋̏̎̓̆̎̓ȟ ̜̙̃̒̆̆ ̏̂̑́̈̏̃́̎̉̆ 

ˑ̠̌ ̗̠̉̓̉̑̏̃́̎̉ȡ ˤ̃́̎̏̃́ ˙Ȣ˞Ȣȟ ˙̉̓̑̏́̎̏̃́̕ ˕Ȣ˜Ȣȟ ˎ́̄̉̎ ˏȢˍȢ ˞̜̉̒̓̆̍̎̊ 
́̎́̌̉̈ ̗̏̑̄́̎̉̈́̉̏̎̎̏-̘̖̐̆̅́̄̏̄̉̆̒̋̉ ̝̂́̑̆̑̏̃ ̃ ̒̏̈̅́̎̉̉ ̝̜̖̏̂̑́̈̏̃́̓̆̌̎ 
̗̃̉̅̆̏̌̆̋̉̊ ̃ ̃̔̈̆ ̉ ̐̔̓̉ ̖̉ ̗̏̐̓̉̍̉̈́̉̉ ̒ ̐̑̉̍̆̎̆̎̉̆̍ ̉̒̋̔̒̒̓̃̆̎̎̏̄̏ 
̉̎̓̆̌̌̆̋̓́ ȾȾ #ÏÎÔÉÎÕÕÍȢ ˙́̓̆̍́̓̉̋́Ȣ ˕̎̏̑̍́̓̉̋́̕Ȣ ˛̂̑́̈̏̃́̎̉̆Ȣ ςπςυȢ Ο τ 
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˜̑́̃́ȡ ΄ ˙Ȣ˞Ȣ ʕ ̃́̎̏̃́ȟ ˕Ȣ˜Ȣ ̇ ̉̓̑̏́̎̏̃́̕ȟ ˏȢˍȢ ˎ ́̄̉̎ ɉςπςυɊȢ ˛̐̔̂̌̉̋̏̃́̎̏ 
˒̗̌̆̋̉̍ ̜̄̏̒̔̅́̑̒̓̃̆̎̎̍ ̔̎̉̃̆̑̒̉̓̆̓̏̍ ̉̍Ȣ ˕ȢˍȢ ˎ̔̎̉̎́Ȣ ˛̜̜̓̋̑̓̊ ̅̏̒̓̔̐ ̎́ 
̠̖̔̒̌̏̃̉ ̗̌̉̆̎̈̉̉ ## BY 4.0 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʘʢʪʠʚʠʟʠʨʦʚʘʣʩʷ ʠʥʪʝʨʝʩ ʢ ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʚʦʦʙʱʝ ʠ ʧʨʠʤʝʥʝʥʠʶ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ), ʚ ʯʘʩʪʥʦʩʪʠ. ʄʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦ ʪʝʥʜʝʥʮʠʠ, ʢʦʪʦʨʘʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʀʀ-ʠʥʩʪʨʫʤʝʥʪʦʚ, ʨʘʩʰʠʨʝʥʠʶ ʦʙʣʘʩʪʝʡ ʠ ʤʝʪʦʜʦʚ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ (ʏʚʘʥʦʚʘ, 

2023). ʏʪʦ ʧʦʙʫʞʜʘʝʪ ʢ ʠʭ ʠʟʫʯʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ 

ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ChatGPT ʠ DALL-E, ʫʞʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʬʝʨʘʭ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʪʝʢʩʪʦʚʦʛʦ ʢʦʥʪʝʥʪʘ, ʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ 

ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʘ, ʜʠʟʘʡʥʘ, ʘ ʪʘʢʞʝ ʚʠʜʝʦ ʢʦʥʪʝʥʪʘ (Hashmi, 2024). ʇʨʠʤʝʥʝʥʠʝ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʤʦʜʝʣʝʡ ʀʀ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

(ʂʦʥʩʪʘʥʪʠʥʦʚʘ, 2023; ʀʣʶʰʠʥ, 2024). ʊʘʢ, ʛʝʥʝʨʘʪʠʚʥʳʝ ʪʝʢʩʪʦʚʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ 

ʦʙʝʩʧʝʯʠʪʴ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʜʝʨʞʢʫ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʘʪʝʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʣʦʢʘʣʠʟʘʮʠʠ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʜʨʫʛʠʝ ʷʟʳʢʠ, ʧʦʣʝʟʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʜʨʫʛʠʤ (Tariq, 

2024). ɻʝʥʝʨʘʪʠʚʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʠʜʝʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʀʭ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥʪʝʥʪ, ʪʘʢʦʡ ʢʘʢ: ʛʨʘʬʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʩʣʘʡʜʳ ʧʨʝʟʝʥʪʘʮʠʡ, ʚʠʜʝʦ (ʏʚʘʥʦʚʘ, 2024). ʇʦʤʠʤʦ ʀʀ-ʛʝʥʝʨʘʪʦʨʦʚ: Sora, 

Runway, Kling AI, Gen, Pika, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʦʨʦʪʢʠʝ ʚʠʜʝʦ ʥʘ ʦʩʥʦʚʝ 

ʪʝʢʩʪʦʚʦʛʦ ʟʘʧʨʦʩʘ, ʝʩʪʴ ʛʝʥʝʨʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʚʠʜʝʦʨʷʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ñʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʚʘʪʘʨʘò. ʊʘʢʠʝ ʥʝʡʨʦʩʝʪʠ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʚʠʜʝʦʣʝʢʮʠʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʫʢʘʟʘʥʥʳʝ ʥʝʡʨʦʩʝʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʦʥʣʘʡʥ 

ʩʝʨʚʠʩʦʚ, ʩʨʝʜʠ ʥʠʭ: Visper, Colossyan Creator, Synthesia, HeyGen ʠ ʜʨʫʛʠʝ. 

ɻʝʥʝʨʘʪʠʚʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʝʪ ʚʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʫʧʨʦʩʪʠʚ ʧʦʜʛʦʪʦʚʢʫ ʩʦʜʝʨʞʘʥʠʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʠʜʝʦʢʦʥʪʝʥʪʘ. 

ʆʜʥʘʢʦ ʬʨʘʛʤʝʥʪʘʨʥʘʷ ʧʨʘʢʪʠʢʘ ʚʫʟʦʚ ʧʦʢʘʟʘʣʘ ʚʘʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʙʘʣʘʥʩʘ ʤʝʞʜʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ ʠ ʫʯʘʩʪʠʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (Ullmann, 2024). 

ɸʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʦʙʩʫʞʜʝʥʠʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʩʦʟʜʘʥʠʶ ʚʠʜʝʦʣʝʢʮʠʡ, ʠʭ 

ʚʣʠʷʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ ʠ ʩʧʦʩʦʙʳ ʠʥʪʝʛʨʘʮʠʠ ʚ ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ ʧʨʝʧʦʜʘʚʘʥʠʷ 

(ɺʘʨʠʷʩʦʚʘ, 2021). ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʣʘʡʥ ʢʫʨʩʳ ʷʚʣʷʶʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʇʘʨʭʦʤʝʥʢʦ, 2018). ʆʥʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʜʣʷ 

ʦʩʥʦʚʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʜʦʧʦʣʥʷʷ ʝʛʦ ʮʠʬʨʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʧʨʝʜʦʩʪʘʚʣʷʷ ʜʦʩʪʫʧ ʢ 

ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʦʙʫʯʘʶʱʠʤʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʫʯʝʙʥʳʭ ʘʫʜʠʪʦʨʠʡ (Niels, 2020). ʇʨʠ ʵʪʦʤ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʢʦʥʩʧʝʢʪʳ ʣʝʢʮʠʡ ʜʦʧʦʣʥʷʶʪʩʷ ʚʠʜʝʦʣʝʢʮʠʷʤʠ (Scagnoli, 2015). 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʚʠʜʝʦʣʝʢʮʠʡ ʚ 



˙˒˟˛ˑ˛˘˛ː˕ˬ ˕ ˟˒ˢ˚˛˘˛ː˕ˬ ˜˝˛ˡ˒˞˞˕˛˚ˍ˘˩˚˛ː˛  
˛ˎ˝ˍ˔˛ˏˍ˚˕ˬ ˏ ˪˜˛ˢˠ ˣ˕ˡ˝˛ˏ˛˖ ˟˝ˍ˚˞ˡ˛˝˙ˍˣ˕˕ 

84 

ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʜʣʷ ʥʠʭ ʚʨʝʤʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʫʩʚʦʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʐʝʩʪʝʨʠʥʘ, 2024; Adzhemov, 2023). ɼʠʟʘʡʥ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʚʠʜʝʦʣʝʢʮʠʠ. ʆʥ ʚʢʣʶʯʘʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʯʪʦʙʳ ʦʥ ʙʳʣ 

ʥʘʫʯʥʳʤ, ʧʦʥʷʪʥʳʤ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʣ ʚʳʧʦʣʥʝʥʠʝ ʙʘʟʦʚʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ (Niels, 2020). 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʚʠʜʝʦʣʝʢʮʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘʧʠʩʴ 

ʣʝʢʮʠʡ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʝʨʷʶʪ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʝʪʦʜʠʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʜʠʘ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ (ʐʝʩʪʝʨʠʥʘ, 2024). ʋ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʩʚʦʠ ʧʦʜʭʦʜʳ ʢ ʦʙʫʯʝʥʠʶ ʠ 

ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʩ ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ, ʯʪʦ ʜʝʣʘʝʪ 

ʥʝʦʙʭʦʜʠʤʳʤ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʜʝʦʢʦʥʪʝʥʪʘ (Nasrutdinova, 2022). 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʦʙʫʯʘʶʱʠʭ ʚʠʜʝʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʨʘʙʦʪʢʫ ʩʮʝʥʘʨʠʷ, 

ʦʬʦʨʤʣʝʥʠʝ ʢʦʥʪʝʥʪʘ, ʩʲʸʤʢʠ ʠ ʤʦʥʪʘʞ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ 

ʟʘʪʨʘʪʘʤʠ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʯʘʩʪʦ ʠʩʧʳʪʳʚʘʶʪ ʥʝʭʚʘʪʢʫ ʚʨʝʤʝʥʠ ʠʟ-ʟʘ ʩʚʦʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, 

ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʩʦʟʜʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʘ (ʈʘʟʫʤʦʚʘ, 2020).  ʇʦʵʪʦʤʫ 

ʩʦʚʨʝʤʝʥʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʩʥʷʪʠʷ ʨʫʪʠʥʥʳʭ 

ʥʘʛʨʫʟʦʢ (ʏʚʘʥʦʚʘ, 2023). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʚʠʜʝʦʣʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʝʥʪʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʢʣʶʯʝʚʳʭ 

ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʭʦʜʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠ ʚʳʷʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ. 

ʄʝʪʦʜʦʣʦʛʠʷ 
ɺʳʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤ ʧʨʠ ʚʳʙʦʨʝ ʤʝʪʦʜʠʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʩʦʟʜʘʥʠʷ ʚʠʜʝʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ 

ʧʦʟʠʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʧʝʜʘʛʦʛʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ 

(ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ) ʤʦʞʝʪ ʜʘʪʴ ʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦ ʧʨʦʙʣʝʤʘʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʠʜʝʦʣʝʢʮʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʣʦʛʠʢʠ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ 
 

ʄʝʪʦʜʳ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ: ʠʥʪʝʨʚʴʶ ʠ 

ʬʦʢʫʩ-ʛʨʫʧʧʳ ï ʩʙʦʨ ʤʥʝʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ ʦ ʧʨʦʙʣʝʤʘʭ ʧʦʜʛʦʪʦʚʢʠ 

ʚʠʜʝʦʣʝʢʮʠʡ ʠ ʠʭ ʫʩʚʦʝʥʠʷ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʨʘʥʝʝ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ 

(Santos, 2024); ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟ ï ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʠʜʝʦʣʝʢʮʠʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʦʰʠʙʦʢ ʠʣʠ ʥʝʜʦʯʸʪʦʚ (ʨʠʩ. 1). 
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ʇʨʠʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ ʥʝ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʧʦʣʥʳʤ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ. ʉʦʟʜʘʶʪʩʷ ʦʧʨʦʩʥʠʢʠ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦ ʚʦʩʧʨʠʷʪʠʠ ʚʠʜʝʦʣʝʢʮʠʡ 

ʩʪʫʜʝʥʪʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ 

(ʨʠʩ. 2). 
 

˴
ͦ
͡
͙
;
͔
ͫ
ͭ
͍
͔
ͤ
ͤ
·
͚
 
ͣ
͔
ͭ
ͦ
͒

˿͍͔͙͔ͦͫͭ͊ͤ͡ 
ͦͨͪͦͫͤ·ͻ 
͙͍ͫͭͦ͡

˽͍͔͔͙͔ͪͦ͒ͤ 
͔͙͍͙͊ͤͭͪͦ͊ͤ͟Ύ ͎ͪͯͨͨ· ͒ͦ 

͍͔͔͙ͤ͒ͪͤΎ ˮˮ

˽͍͔͔͙͔ͪͦ͒ͤ 
͔͙͍͙͊ͤͭͪͦ͊ͤ͟Ύ ͎ͪͯͨͨ· 
͔ͨͦͫ͡ ͍͔͔͙ͤ͒ͪͤΎ ˮˮ

˽͔͙͔ͦͫͭͪͦͤ ͔͙ͣͦ͒͡ ζ͟ ͊͟ 
͔ͫͭΈη ͨͦ  ͔ͪͯ͘͡Έͭ͊ͭ͊ͣ 
͔͙͍͙͊ͤͭͪͦ͊ͤ͟Ύ

˽͔͙͔ͦͫͭͪͦͤ ͔͙ͣͦ͒͡ ζ͟ ͊͟ 
͔͋ͯ͒ͭη ͨͦ  ͔ͪͯ͘͡Έͭ͊ͭ͊ͣ 
͔͙͍͙͊ͤͭͪͦ͊ͤ͟Ύ

˾͔ͯ͘͡Έͭ͊ͭ· 
͔͙͍͙͊ͤͭͪͦ͊ͤ͟Ύ

˾͔ͯ͘͡Έͭ͊ͭ· 
͔͙͍͙͊ͤͭͪͦ͊ͤ͟Ύ

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʣʦʛʠʢʠ ʧʦʣʫʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ 
 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ñʢʘʢ ʝʩʪʴò ʦʮʝʥʠʪʴ ʧʦʣʝʟʥʦʩʪʴ ʚʠʜʝʦʣʝʢʮʠʠ ʚʦʟʤʦʞʥʦ ʙʫʜʝʪ 

ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʚʠʜʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ, ʧʣʘʥʘ 

ʚʠʜʝʦʣʝʢʮʠʡ, ʘ ʪʘʢʞʝ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʚʠʜʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʪʝʧʝʥʠ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ (ʨʠʩ. 3). ɸʥʘʣʠʟ ʚʳʜʝʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ 

ʣʦʛʠʢʫ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʚʠʜʝʦʣʝʢʮʠʠ. 
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ͨ
ͪ
ͦ
͔
͟
ͭ
͙
ͪ
ͦ
͍
͊
ͤ
͙
Ύ

˾͊ͪ͊͋ͦͭ͊͘͟ 
͙ͨͪͦͭͦͭͨ͊ 
͍͙͔͔͒ͦ͟͡ͼ͙͙

͔͙͍͙͔́ͫͭͪͦ͊ͤ 
͍͙͔͔͒ͦ͟͡ͼ͙͙

˻ͼ͔ͤ͊͟ 
͔͙ͨͦͤͦͫͭ͘͡ 
͍͙͔͔͒ͦ͟͡ͼ͙͙

˾͔ͯ͘͡Έͭ͊ͭ· 
ͦͼ͔͙ͤ͟

˿ͭ͊ͤ͒͊ͪͭ 
͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͚ͤͦ 
͎͙ͦͪ͊ͤ͊͘ͼ͙͙

˽͊ͤ͡ 
͍͙͔͔͒ͦ͟͡ͼ͙͙

˸͔͙ͭͦ͒;͔͙͔ͫ͟
 ͯ ͙͊͊ͤ͘͟Ύ

˾͔ͯ͘͡Έͭ͊ͭ· 
͔͙͍͙ͭͫͭͪͦ͊ͤΎ

͔͔͙́ͦͪͭ;͔͙͚ͫ͟ 
͔͙ͣ͊ͭͪ͊͡

 ͒ ͡Ύ ͍͙͔͔͒ͦ͟͡ͼ͙͙

˽͎͍͔ͦ͒ͦͭͦͤͤͦͫͭ͡Έ 
͔͍͔ͨͪͨͦ͒͊͊͡Ύ

 
 

ʈʠʩ. 3. ʉʭʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʟʘʧʠʩʠ ʚʠʜʝʦʣʝʢʮʠʠ 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʭʝʤʳ ʥʘ ʨʠʩʫʥʢʘʭ 1ï3, ʦʪʨʘʞʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʚ 

ʤʝʪʦʜʘʭ ʘʥʘʣʠʟʘ ʠ ʧʦʟʚʦʣʷʶʪ ʩʧʝʮʠʘʣʠʩʪʘʤ-ʧʝʜʘʛʦʛʘʤ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ 

ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʝʨʝʟ ʚʳʙʦʨ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʥʷʪʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʦ ʚʠʜʝʦʣʝʢʮʠʠ.  
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ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ ʚ ʢʘʯʝʩʪʚʝ 

ʮʝʥʥʦʛʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʫʛʣʫʙʠʪʴ ʧʦʥʠʤʘʥʠʝ ʤʘʪʝʨʠʘʣʘ 

ʢʫʨʩʘ. ʅʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʩʦʟʜʘʥʠʝ ʚʠʜʝʦ ʠʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʥʝʧʦʣʘʜʦʢ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʥʝ ʦʙʨʘʪʷʪ ʚʥʠʤʘʥʠʝ ʥʘ ʚʘʞʥʳʝ ʜʝʪʘʣʠ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʚʠʜʝʦʣʝʢʮʠʡ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ. ʊʘʢ, ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʩʪʫʜʠʡʥʳʭ ʚʠʜʝʦʣʝʢʮʠʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʩʣʦʞʥʦʡ ʛʨʘʬʠʢʦʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʤʦʥʪʘʞʦʤ, 

ʟʘʯʘʩʪʫʶ ʪʨʝʙʫʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʚʠʜʝʦʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʠʜʝʦʟʘʧʠʩʝʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʟʘʧʠʩʳʚʘʶʱʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʫʤʝʥʠʷ 

ʚʳʩʪʨʘʠʚʘʪʴ ʢʘʜʨ, ʨʘʙʦʪʘʪʴ ʩʦ ʟʚʫʢʦʤ, ʘ ʪʘʢʞʝ ʚʣʘʜʝʥʠʷ ʧʨʠʝʤʘʤʠ ʦʨʘʪʦʨʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ. 

ʇʦʩʣʝ ʟʘʧʠʩʠ ʚʠʜʝʦ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʤʦʛʫʪ ʚʩʪʨʝʪʠʪʴʩʷ ʩ ʪʨʫʜʦʝʤʢʦʡ ʟʘʜʘʯʝʡ 

ʦʙʨʘʙʦʪʢʠ ʦʪʩʥʷʪʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʨʝʙʫʶʱʝʡ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ. 

ʇʨʦʮʝʩʩʳ ʨʝʥʜʝʨʠʥʛʘ, ʧʝʨʝʢʦʜʠʨʦʚʘʥʠʷ ʚʠʜʝʦ ʚ ʧʦʜʭʦʜʷʱʠʡ ʬʦʨʤʘʪ ʠʣʠ ʜʦʙʘʚʣʝʥʠʷ 

ʚʠʟʫʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʧʦʜʛʦʪʦʚʢʫ 

ʣʝʢʮʠʠ ʠ ʩʥʠʟʠʪʴ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʚʳʧʫʩʢʘ ʛʦʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʦʪʙʦʨ ʢʦʥʪʝʥʪʘ: ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʦʙʰʠʨʥʦʛʦ ʤʘʩʩʠʚʘ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʧʨʝʜʩʪʘʚʠʪʴ ʝʝ ʚ ʣʘʢʦʥʠʯʥʦʡ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʬʦʨʤʝ. ʕʪʦ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

(ʪʦʣʴʢʦ ʯʝʣʦʚʝʢ, ʘ ʥʝ ʀʀ-ʛʝʥʝʨʘʪʦʨ) ʤʦʞʝʪ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʥʘʫʯʥʳʤ ʢʦʥʪʝʢʩʪʘʤ (ʚʳʷʚʣʷʪʴ 

ʠ ʦʙʦʩʥʦʚʳʚʘʪʴ ʩʢʨʳʪʳʝ ʩʤʳʩʣʳ, ʥʝʜʦʩʢʘʟʘʥʥʦʝ), ʨʝʛʫʣʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʧʦʜʘʯʠ ʫʯʝʙʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʜʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ ʦʙʫʯʘʝʤʳʭ, ʧʦʥʠʤʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʥʘʫʯʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʠ ñʦʤʝʪʦʜʠʯʝʥʥʳʤò. 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʚʠʜʝʦʢʦʥʪʝʥʪʘ: ʚʠʜʝʦʣʝʢʮʠʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʚʠʜʝʦʧʨʝʟʝʥʪʘʮʠʠ, ʩʢʨʠʥʢʘʩʪʳ, ʟʘʧʠʩʠ 

ʚʝʙʠʥʘʨʦʚ, ʠʥʪʝʨʚʴʶ ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʳʝ ʚʠʜʝʦʣʝʢʮʠʠ (ʈʘʟʫʤʦʚʘ, 2020). ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʥʝʨʝʜʢʦ ʧʨʠʤʝʥʷʶʪ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ ʚ ʢʘʯʝʩʪʚʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ (ʂʫʣʠʝʚʘ, 2024).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʚʫʟʦʚ ʫʞʝ ʠʤʝʶʪ ʥʘ ʩʚʦʝʡ ʙʘʟʝ ʚʠʜʝʦʩʪʫʜʠʠ ʠ 

ʤʝʜʠʘʮʝʥʪʨʳ, ʩʨʝʜʠ ʥʠʭ ʠʟʚʝʩʪʥʳ ʩʪʫʜʠʠ: ʄʌʊʀ, ʅʀʋ çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠè, 

ʌɻɹʆʋ ɺʆ çʈʕʋ ʠʤ. ɻ.ɺ. ʇʣʝʭʘʥʦʚʘè, ʌɻɸʆʋ ɺʆ çɹʌʋ ʠʤ. ʀ. ʂʘʥʪʘè, ʌɻɹʆʋ ɺʆ çʉɻʋ 

ʠʤʝʥʠ ʅ. ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦè, ʌɻɹʆʋ ɺʆ çɺɻʋè, ʌɻɹʆʋ ɺʆ çʄɻʋʊʋ ʠʤ. 

ʂ.ɻ. ʈʘʟʫʤʦʚʩʢʦʛʦ (ʇʂʋ)è, ʌɻɹʆʋ ɺʆ çʈʆʉɹʀʆʊɽʍè, ʌɻɹʆʋ ɺʆ ɻʋʋ, ʅʀʗʋ ʄʀʌʀ, 

ʌɻɸʆʋ ɺʆ çʉʇʙʇʋè ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʜʝʦʩʪʫʜʠʡ ʥʘ ʙʘʟʝ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ (ʚʫʟʦʚ) 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʠʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ 

ʚʢʣʶʯʘʶʪ: 

1. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʚʠʜʝʦʩʲʝʤʢʠ: ʢʘʤʝʨʳ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 

(ʦʪ 4K), ʩʠʩʪʝʤʳ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ (ʰʪʘʪʠʚʳ, ʩʪʝʜʠʢʘʤʳ), ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʦʩʚʝʱʝʥʠʝ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʟʚʫʢʦʟʘʧʠʩʳʚʘʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʤʠʢʨʦʬʦʥʳ, 

ʨʝʢʦʨʜʝʨʳ). 

2. ʄʦʱʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ (ʇʆ), ʛʨʘʬʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ 

ʜʣʷ ʘʥʠʤʘʮʠʠ ʠ ʩʧʝʮʵʬʬʝʢʪʦʚ, ʫʩʪʨʦʡʩʪʚʘ ʟʘʭʚʘʪʘ ʠ ʦʮʠʬʨʦʚʢʠ ʚʠʜʝʦ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʤʦʥʪʘʞʘ ʚʠʜʝʦ ʥʝʦʙʭʦʜʠʤʳ. 

3. ʉʧʝʮʧʦʤʝʱʝʥʠʷ ï ʩʪʫʜʠʡʥʳʝ ʧʘʚʠʣʴʦʥʳ ʩ ʮʠʢʣʦʨʘʤʦʡ, ʟʝʣʝʥʳʝ ʵʢʨʘʥʳ (ʭʨʦʤʘʢʝʡ) 

ʠ ʘʧʧʘʨʘʪʥʳʝ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʟʚʫʢʦʟʘʧʠʩʠ ʠ ʤʦʥʪʘʞʘ. 

4. ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʠ ʣʝʢʮʠʡ, ʩʦʟʜʘʥʠʝ ʧʨʝʟʝʥʪʘʮʠʡ, ʩʲʝʤʢʫ ʦʙʫʯʘʶʱʠʭ ʨʦʣʠʢʦʚ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʦʢʫʤʝʥʪʘʣʠʩʪʠʢʠ ʠ ʨʝʧʦʨʪʘʞʝʡ, ʘ ʪʘʢʞʝ ʟʘʧʠʩʴ ʧʦʜʢʘʩʪʦʚ ʠ ʚʝʙʠʥʘʨʦʚ. 
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5. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʩʧʝʮʠʘʣʠʩʪʘʤʠ (ʦʧʝʨʘʪʦʨʳ, ʤʦʥʪʘʞʸʨʳ, 

ʟʚʫʢʦʨʝʞʠʩʩʸʨʳ, ʜʠʟʘʡʥʝʨʳ) ʠ ʦʙʫʯʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʷʤ ʩʦʟʜʘʥʠʷ 

ʚʠʜʝʦʢʦʥʪʝʥʪʘ. 

6. ʉʪʫʜʠʡʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʫʟʦʚ ï ʩʪʘʥʜʘʨʪʥʫʶ ʩʲʸʤʢʫ, ʨʘʙʦʪʫ ʩ ʜʚʫʤʷ ʢʘʤʝʨʘʤʠ, 

ʧʨʦʚʝʜʝʥʠʝ ʠʥʪʝʨʚʴʶ ʠ ʩʲʸʤʢʫ ʩ ʵʢʨʘʥʘ ʩ ʟʘʢʘʜʨʦʚʳʤ ʛʦʣʦʩʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜʝʦʩʪʫʜʠʠ ʥʘ ʙʘʟʝ ʚʫʟʦʚ ʩʪʘʥʦʚʷʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʠʜʝʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʠʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɺ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʩʦʟʜʘʶʪʩʷ ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʦʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʙʩʫʞʜʘʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʚʠʜʝʦʣʝʢʮʠʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʜʣʷ ʩʠʩʪʝʤʳ ʦʪʢʨʳʪʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʄɻʋʊʋ ʠʤʝʥʠ ʂ.ɻ. ʈʘʟʫʤʦʚʩʢʦʛʦ (ʇʂʋ) ʥʘ ʦʩʥʦʚʝ ñʈʝʛʣʘʤʝʥʪʘ ʨʘʟʨʘʙʦʪʢʠ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ ʚ 

ʬʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʶʜʞʝʪʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷò. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʨʝʛʣʘʤʝʥʪ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʤʘʩʩʦʚʳʭ ʦʪʢʨʳʪʳʭ ʦʥʣʘʡʥ-

ʢʫʨʩʦʚ (ʄʆʆʂ), ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚʠʜʝʦʣʝʢʮʠʡ, 

ʩʦʧʨʦʚʦʞʜʘʝʤʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ʉʦʛʣʘʩʥʦ ʝʤʫ ʚʠʜʝʦʣʝʢʮʠʠ ʩʥʠʤʘʶʪʩʷ ʚ 

ʚʠʜʝʦʩʪʫʜʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ. ʈʘʩʩʤʦʪʨʠʤ ʢʣʶʯʝʚʳʝ.  

ɺʠʜʝʦʣʝʢʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʬʦʨʤʘʪʝ mp4. ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʚʠʜʝʦʣʝʢʮʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʜʝʣʠʪʴ ʩʤʳʩʣʦʚʳʝ ʙʣʦʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʚʠʜʝʦʨʦʣʠʢʦʚ. ʆʙʲʝʤ 

ʚʠʜʝʦʣʝʢʮʠʠ ʦʪ 10 ʜʦ 20 ʤʠʥʫʪ. ʂʘʞʜʦʝ ʚʠʜʝʦʨʦʣʠʢ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʩʮʝʥʘʨʠʷ. 

ʇʨʝʟʝʥʪʘʮʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷ ʚʠʜʝʦʣʝʢʮʠʶ, ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ 

ʢʨʠʪʝʨʠʷʤ: 

ʤʘʪʝʨʠʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʘʞʜʘʷ ʣʝʢʮʠʷ 

ʧʨʝʜʩʪʘʚʣʷʣʘʩʴ ʦʪʜʝʣʴʥʦʡ ʧʨʝʟʝʥʪʘʮʠʝʡ; 

ʧʝʨʚʳʡ ʩʣʘʡʜ ʧʨʝʟʝʥʪʘʮʠʠ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʥʘʟʚʘʥʠʝ ʣʝʢʮʠʠ, ʘ ʚʪʦʨʦʡ ï 

ʪʦʣʴʢʦ ʥʘʟʚʘʥʠʝ ʬʨʘʛʤʝʥʪʘ; 

ʢʘʞʜʳʡ ʬʨʘʛʤʝʥʪ ʣʝʢʮʠʠ ʜʦʣʞʝʥ ʥʘʯʠʥʘʪʴʩʷ ʩʦ ʩʣʘʡʜʘ, ʛʜʝ ʫʢʘʟʘʥʦ ʪʦʣʴʢʦ ʝʛʦ 

ʥʘʟʚʘʥʠʝ; 

ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʘʡʜʦʚ ʜʣʷ ʧʷʪʥʘʜʮʘʪʠʤʠʥʫʪʥʦʡ ʣʝʢʮʠʠ ï ʦʪ 10 ʜʦ 15; 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʰʘʙʣʦʥʦʤ ʜʠʟʘʡʥʘ ʧʨʝʟʝʥʪʘʮʠʠ Power Point ï ñʕʢʨʘʥ 

16:9ò, ʝʩʣʠ ʣʝʢʪʦʨ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʢʘʜʨʝ ʠ ñʐʠʨʦʢʦʬʦʨʤʘʪʥʳʡ (4:3)ò, ʝʩʣʠ ʣʝʢʪʦʨ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʢʘʜʨʝ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʢ ʣʝʢʪʦʨʫ (ʜʣʷ ʟʘʧʠʩʠ ʚʠʜʝʦ ʣʝʢʮʠʠ) ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʚʥʝʰʥʝʤʫ ʚʠʜʫ, ʦʪʨʘʞʘʶʱʠʡ ʢʘʢ ʵʩʪʝʪʠʯʝʩʢʠʡ ʚʥʝʰʥʠʡ ʚʠʜ, ʪʘʢ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʦʜʝʞʜʳ ʧʨʠ ʟʘʭʚʘʪʝ ʢʘʤʝʨʳ. 

ʊʘʢʞʝ ʧʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʪʠʣʶ ʠʟʣʦʞʝʥʠʷ ʣʝʢʮʠʡ ʠ ʩʪʠʣʶ ʧʦʚʝʜʝʥʠʷ: 

 - ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʯʠʪʘʪʴ ʣʝʢʮʠʠ ʜʦʩʪʫʧʥʳʤ ʠ ʧʦʥʷʪʥʳʤ, ʨʘʟʛʦʚʦʨʥʳʤ, ʥʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʷʟʳʢʦʤ;  

- ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʘʜʘʧʪʘʮʠʠ ʩʣʦʞʥʳʭ ʥʘʫʯʥʳʭ ʪʝʢʩʪʦʚ ʢ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʤʫ ʩʪʠʣʶ;  

- ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʟʙʝʛʘʪʴ ʩʣʦʞʥʳʭ ʬʨʘʟ ʠ ʪʝʨʤʠʥʦʚ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ï ʧʨʦʜʫʤʘʪʴ 

ʜʦʩʪʫʧʥʦʝ ʪʦʣʢʦʚʘʥʠʝ;  

- ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʟʙʝʛʘʪʴ ʩʣʦʞʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʨʘʟʙʠʚʘʷ ʠʭ ʥʘ ʧʨʦʩʪʳʝ, ʠ ʩʣʦʞʥʳʭ 

ʧʨʠʯʘʩʪʥʳʭ ʠ ʜʝʝʧʨʠʯʘʩʪʥʳʭ ʦʙʦʨʦʪʦʚ (ʵʪʦ ʩʣʦʞʥʦ ʜʣʷ ʧʨʦʠʟʥʦʰʝʥʠʷ ʠ ʚʦʩʧʨʠʷʪʠʷ);  

- ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʝʯʠʩʣʝʥʠʡ (ʟʚʫʯʠʪ ʠ 

ʯʠʪʘʝʪʩʷ ʧʣʦʭʦ); ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʠʨʘʪʴ ʧʨʠʤʝʨʳ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ;  

- ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʩʚʦʙʦʜʥʦ (ʧʝʨʚʘʷ ʣʝʢʮʠʷ ï ʵʪʦ ʨʝʧʝʪʠʮʠʷ, ʚʘʞʥʦ 

ʧʨʠʚʳʢʥʫʪʴ ʢ ʢʘʤʝʨʝ);  

- ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʝʩʪʠ ʜʠʘʣʦʛ ʩʦ ʩʣʫʰʘʪʝʣʷʤʠ. 
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ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʟʘʧʠʩʠ ʦʥʣʘʡʥ-ʣʝʢʮʠʡ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʧʨʝʩʩ-ʩʣʫʞʙʫ. 

ʉʲʸʤʢʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʣʝʥʜʘʨʥʳʤ ʛʨʘʬʠʢʦʤ, ʣʝʢʪʦʨ ʟʘʨʘʥʝʝ ʛʦʪʦʚʠʪ 

ʤʘʪʝʨʠʘʣ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʦʜʠʪ ʨʝʧʝʪʠʮʠʶ. ɺʦ ʚʨʝʤʷ ʟʘʧʠʩʠ ʦʥ ʤʦʞʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʧʨʘʚʣʷʪʴ ʧʨʝʟʝʥʪʘʮʠʝʡ. ʇʦʩʣʝ ʩʲʸʤʢʠ ʩʦʪʨʫʜʥʠʢʠ ʧʨʝʩʩ-ʩʣʫʞʙʳ 

ʚʳʧʦʣʥʷʶʪ ʤʦʥʪʘʞ: ʫʜʘʣʷʶʪ ʥʝʫʜʘʯʥʳʝ ʬʨʘʛʤʝʥʪʳ, ʜʦʙʘʚʣʷʶʪ ʛʨʘʬʠʢʫ. ɸʚʪʦʨ ʚʧʨʘʚʝ 

ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʬʦʨʤʣʝʥʠʝ ʣʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʪʨʘʥʩʢʨʠʙʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʟʘʧʠʩʴ ʣʝʢʮʠʠ ʦʜʥʠʤ ʜʫʙʣʝʤ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 15ï20 ʤʠʥʫʪ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʝʟʝʥʪʘʮʠʠ ʫʪʚʝʨʞʜʸʥʥʦʤʫ ʰʘʙʣʦʥʫ. 

ʇʨʝʟʝʥʪʘʮʠʷ ʧʨʦʚʝʨʷʝʪʩʷ ʇʨʝʩʩ-ʩʣʫʞʙʦʡ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʦʩʷʪʩʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʦʬʦʨʤʣʝʥʠʝ (ʮʚʝʪ ʬʦʥʘ, ʥʘʣʠʯʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʟʠʮʠʶ ʣʝʢʪʦʨʘ 

ʚ ʢʘʜʨʝ ʠ ʝʛʦ ʚʥʝʰʥʠʡ ʚʠʜ). ʊʘʢʞʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʯʠ ʠ ʧʦʚʝʜʝʥʠʶ ʧʨʠ 

ʟʘʧʠʩʠ. 

ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʚʠʜʝʦʢʦʥʪʝʥʪʘ, 

ʧʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʬʦʨʤʘʪʘ ʚʠʜʝʦʣʝʢʮʠʡ, ʪʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʬʦʨʤʘʪʳ, ʢʦʪʦʨʳʝ ʘʚʪʦʨ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʚ ʚʠʜʝ: 

- ʩʢʨʠʥʢʘʩʪ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʘʚʪʦʨʘ ï ʜʝʤʦʥʩʪʨʘʮʠʷ ʨʘʙʦʪʳ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ, ʇʆ, ʩʦʜʝʨʞʘʥʠʷ ʠ ʨʘʙʦʪʳ ʚʝʙ-ʨʝʩʫʨʩʦʚ; 

- ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʘʚʪʦʨʘ ï ʜʝʤʦʥʩʪʨʘʮʠʷ ʟʘʨʘʥʝʝ ʟʘʛʦʪʦʚʣʝʥʥʳʭ 

ʩʣʘʡʜʦʚ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʧʦʷʩʥʝʥʠʡ ʘʚʪʦʨʘ. 

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʦʨʤʘʪʘ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ, ʩʧʝʮʠʬʠʢʠ ʧʨʝʜʤʝʪʘ ʠ 

ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ. 
 

 
 

ʈʠʩ. 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʥʝʥʠʡ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʠ ʦʪʚʝʪʝ ʥʘ ʚʦʧʨʦʩ ñʂʘʢʠʝ ʪʨʫʜʥʦʩʪʠ ʫ ɺʘʩ 

ʚʦʟʥʠʢʘʣʠ ʚʦ ʚʨʝʤʷ ʟʘʧʠʩʠ ʚʠʜʝʦʣʝʢʮʠʡ?ò 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʛʨʫʧʧ ʜʦ ʚʥʝʜʨʝʥʠʷ 

ʀʀ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 25% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʤʝʯʘʶʪ ʙʳʩʪʨʦʝ ʫʩʪʘʨʝʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʚʠʜʝʦʣʝʢʮʠʡ. ʃʠʰʴ 10% ʫʯʘʩʪʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʡʨʦʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 50% ʚʳʨʘʟʠʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʠʭ 

ʧʨʠʤʝʥʝʥʠʠ ʚ ʙʫʜʫʱʝʤ. 26% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʚʠʜʝʦʢʘʤʝʨʦʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʫʢʘʟʘʣʠ ʥʘ ʜʝʬʠʮʠʪ ʚʨʝʤʝʥʠ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʚʠʜʝʦʢʦʥʪʝʥʪʘ ʠ ʚʳʨʘʟʠʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʧʨʠʤʝʥʝʥʠʠ ʥʝʡʨʦʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʨʠʩ. 

4) (Santos, 2024). 
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ɾʸʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʬʦʨʤʣʝʥʠʶ ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʟʘʧʠʩʠ 

ʤʦʛʫʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʢʨʝʘʪʠʚʥʦʩʪʴ ʘʚʪʦʨʘ ʠ ʫʩʣʦʞʥʷʪʴ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ. ʆʛʨʘʥʠʯʝʥʠʷ ʚ 

ʩʪʠʣʝ ʠʟʣʦʞʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʜʘʧʪʘʮʠʷ ʥʘʫʯʥʳʭ ʪʝʢʩʪʦʚ ʢ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʤʫ ʬʦʨʤʘʪʫ, 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ. ɿʘʧʨʝʪ ʥʘ ʩʣʦʞʥʳʝ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʟʙʳʪʦʯʥʦʝ ʫʧʨʦʱʝʥʠʝ ʨʝʯʠ ʤʦʛʫʪ ʫʭʫʜʰʠʪʴ ʣʦʛʠʢʫ ʧʦʚʝʩʪʚʦʚʘʥʠʷ ʠ 

ʚʦʩʧʨʠʷʪʠʝ ʤʘʪʝʨʠʘʣʘ. ʌʦʨʤʘʪ ʟʘʧʠʩʠ çʦʜʥʠʤ ʜʫʙʣʝʤè ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʣʝʢʪʦʨʘ 

ʠ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ ʚʠʜʝʦʩʲʝʤʢʠ, ʪʘʢ ʢʘʢ ʥʝʫʜʘʯʥʳʝ ʤʦʤʝʥʪʳ ʧʨʠʜʝʪʩʷ ʧʝʨʝʩʥʠʤʘʪʴ 

ʧʦʣʥʦʩʪʴʶ. ʉʪʨʦʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʧʦʣʦʞʝʥʠʷ ʚ ʢʘʜʨʝ, ʦʜʝʞʜʳ ʠ 

ʚʟʛʣʷʜʘ, ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʙʝʟ ʦʧʳʪʘ ʨʘʙʦʪʳ 

ʧʝʨʝʜ ʢʘʤʝʨʦʡ. ɸʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʇʨʝʩʩ-ʩʣʫʞʙʳ ʚ ʧʨʦʚʝʨʢʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʦʥʪʘʞʝ ʤʦʞʝʪ 

ʟʘʤʝʜʣʠʪʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʣʝʢʮʠʡ ʠ ʦʛʨʘʥʠʯʠʪʴ ʩʚʦʙʦʜʫ ʘʚʪʦʨʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʥʘʛʨʫʟʢʦʡ ʩʪʘʥʦʚʠʪʩʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʨʘʥʩʢʨʠʧʮʠʠ ʢ 

ʚʠʜʝʦʣʝʢʮʠʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʧʦʜʛʦʪʦʚʢʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʚʠʜʝʦ ʣʝʢʮʠʠ (ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1). 
 

ʊʘʙʣʠʮʘ 1.  

ʂʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʚʠʜʝʦʣʝʢʮʠʠ 
 

ʇʝʜʘʛʦʛʠʯʝʩʢʘ

ʷ ʠ/ʠʣʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥ

ʘʷ ʧʨʦʙʣʝʤʘ 

ʆʧʠʩʘʥʠʝ ʧʨʦʙʣʝʤʳ ʊʨʫʜʥʦʩʪʠ ʨʘʟʨʝʰʝʥʠʷ 

ʅʝʜʦʩʪʘʪʦʢ 

ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʚʳʢʦʚ 

ʅʝʜʦʩʪʘʪʦʢ ʦʧʳʪʘ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʧʣʘʪʬʦʨʤ 

ʜʣʷ ʟʘʧʠʩʠ, ʤʦʥʪʘʞʘ ʠ ʦʙʨʘʙʦʪʢʠ ʚʠʜʝʦ. 

ʋʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ 

ʧʦʜʛʦʪʦʚʢʫ ʣʝʢʮʠʡ ʠʟ-ʟʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʪʝʭʥʠʯʝʩʢʠʝ ʩʙʦʠ ʠ 

ʥʝʫʤʝʥʠʝ ʠʭ ʫʩʪʨʘʥʷʪʴ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ. 

ʅʝʜʦʩʪʘʪʦʢ 

ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʥʘ ʢʘʤʝʨʫ 

ʉʧʝʮʠʘʣʠʩʪʳ, ʧʨʠʚʳʢʰʠʝ ʢ ʞʠʚʦʤʫ 

ʦʙʱʝʥʠʶ ʩ ʘʫʜʠʪʦʨʠʝʡ, ʯʘʩʪʦ ʠʩʧʳʪʳʚʘʶʪ 

ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʠʜʝʦʣʝʢʮʠʡ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʦʧʳʪʘ ʨʘʙʦʪʳ ʩ ʢʘʤʝʨʦʡ. 

ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʚʝʨʙʘʣʴʥʳʭ 

(ʩʢʦʚʘʥʥʦʩʪʴ, ʥʝʝʩʪʝʩʪʚʝʥʥʦʩʪʴ, 

ʤʦʥʦʪʦʥʥʦʩʪʴ ʛʦʣʦʩʘ, ʦʪʩʫʪʩʪʚʠʝ 

ʟʨʠʪʝʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ, ʥʝʘʜʝʢʚʘʪʥʘʷ 

ʞʝʩʪʠʢʫʣʷʮʠʷ) ʠ ʨʝʯʝʚʳʭ (ʤʥʦʛʦʩʣʦʚʠʝ, 

ʟʘʤʠʥʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ çʩʣʦʚ-ʧʘʨʘʟʠʪʦʚè, 

ʙʳʩʪʨʳʡ ʠʣʠ ʤʝʜʣʝʥʥʳʡ ʪʝʤʧ ʨʝʯʠ) 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʦʚʝʜʝʥʠʷ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʫʯʝʥʠʶ, 

ʥʝʭʚʘʪʢʘ ʨʝʩʫʨʩʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ, 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʨʝʥʝʨʦʚ ʧʦ 

ʦʨʘʪʦʨʩʢʦʤʫ ʠʩʢʫʩʩʪʚʫ), 

ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʙʘʨʴʝʨʳ, ʪʨʫʜʥʦʩʪʠ ʩ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʴʶ ʠ ʤʦʪʠʚʘʮʠʝʡ. 

ʇʨʦʙʣʝʤʳ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʛ

ʦ ʘʥʘʣʠʟʘ 

ʉʣʦʞʥʦʩʪʠ ʩ ʧʦʥʠʤʘʥʠʝʤ ʠ ʚʳʙʦʨʦʤ 

ʧʦʜʭʦʜʷʱʝʛʦ ʢʦʥʪʝʥʪʘ, ʬʦʨʤʫʣʠʨʦʚʢʦʡ 

ʵʬʬʝʢʪʠʚʥʳʭ ʟʘʜʘʥʠʡ ʠ ʚʦʧʨʦʩʦʚ, ʘ ʪʘʢʞʝ ʩ 

ʠʥʪʝʛʨʘʮʠʝʡ ʘʥʘʣʠʟʘ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ ʚ 

ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ ʦʙʫʯʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ 

ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʅʝʜʦʩʪʘʪʦʢ ʦʧʳʪʘ ʚ ʘʥʘʣʠʟʝ 

ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ ʩ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, 

ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʠʭ ʢʨʠʪʝʨʠʝʚ 

ʦʮʝʥʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʚʠʜʝʦ, ʩʣʦʞʥʦʩʪʴ ʚ 

ʘʜʘʧʪʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʢʦʥʪʝʥʪʘ ʢ 

ʩʧʝʮʠʬʠʢʝ ʚʠʜʝʦʣʝʢʮʠʡ. 
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90 

ʅʝʜʦʩʪʘʪʦʢ 

ʚʨʝʤʝʥʠ ʫ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʮʠʬʨʦʚʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ

ʛʦ ʢʦʥʪʝʥʪʘ 

ɺ ʫʩʣʦʚʠʷʭ ʫʚʝʣʠʯʠʚʘʶʱʝʛʦʩʷ ʦʙʲʝʤʘ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʨʘʙʦʪʳ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʦʙʥʦʚʣʝʥʠʷ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʫ ʧʝʜʘʛʦʛʦʚ 

ʯʘʩʪʦ ʥʝ ʦʩʪʘʝʪʩʷ ʨʝʩʫʨʩʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʦʜʥʠʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʚʠʜʝʦʣʝʢʮʠʠ. 

ɺʳʩʦʢʘʷ ʫʯʝʙʥʘʷ ʠ ʪʴʶʪʦʨʩʢʘʷ 

ʥʘʛʨʫʟʢʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, 

ʥʝʜʦʩʪʘʪʦʢ ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ, 

ʦʪʩʫʪʩʪʚʠʝ ʤʦʪʠʚʘʮʠʠ ʠ ʩʠʩʪʝʤ 

ʧʦʦʱʨʝʥʠʷ ʟʘ ʨʘʟʨʘʙʦʪʢʫ 

ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ ʩʦʧʨʷʞʝʥʦ ʩ 

ʥʝʭʚʘʪʢʦʡ ʚʨʝʤʝʥʠ ʥʘ ʦʩʚʦʝʥʠʝ 

ʥʦʚʳʭ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʦʧʪʠʤʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ

ʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʚʠʜʝʦʣʝʢʮʠʡ 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʤʥʦʛʠʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʠʩʧʦʣʴʟʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʜʝʦʣʝʢʮʠʡ ʜʣʷ 

ʘʢʪʠʚʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʦʚʣʝʯʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ, ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚʠʜʝʦ ʚ ʩʪʨʫʢʪʫʨʫ 

ʦʙʫʯʝʥʠʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʦʙʱʝʝ ʢʘʯʝʩʪʚʦ 

ʦʙʫʯʝʥʠʷ ʠ ʤʦʪʠʚʘʮʠʶ ʫʯʘʱʠʭʩʷ. 

ʅʝʜʦʩʪʘʪʦʢ ʟʥʘʥʠʡ ʦ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʠʢʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʜʝʦ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ, ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ 

ʧʦʜʭʦʜ ʢ ʧʨʝʧʦʜʘʚʘʥʠʶ, ʥʝʭʚʘʪʢʘ 

ʚʨʝʤʝʥʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʟʘʜʘʥʠʡ, ʩʣʦʞʥʦʩʪʴ ʚ ʦʮʝʥʢʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʜʝʦ. 

ʇʨʦʙʣʝʤʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠ

ʷ ʚʠʜʝʦʣʝʢʮʠʡ 

ʊʨʫʜʥʦʩʪʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʚʠʜʝʦʣʝʢʮʠʡ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʙʣʝʤʳ ʩ 

ʜʦʩʪʫʧʦʤ ʩʪʫʜʝʥʪʦʚ ʢ ʤʘʪʝʨʠʘʣʘʤ ʠʟ-ʟʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠʣʠ ʥʝʨʘʚʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʠʥʪʝʨʥʝʪʫ, ʩʣʦʞʥʦʩʪʠ ʩ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʩʤʦʪʨʘ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʚʠʜʝʦ ʚ ʨʘʟʥʳʭ ʬʦʨʤʘʪʘʭ ʦʙʫʯʝʥʠʷ, ʨʠʩʢ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʢʦʥʪʝʥʪʘ ʚʥʝ ʫʯʝʙʥʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ 

ʪʨʫʜʥʦʩʪʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ 

ʩʪʫʜʝʥʪʦʚ ʠ ʢʦʥʪʨʦʣʝ ʠʭ ʧʨʦʛʨʝʩʩʘ ʧʨʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʧʨʦʩʤʦʪʨʝ. 

ʆʛʨʘʥʠʯʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʪʝʨʥʝʪ-ʩʦʝʜʠʥʝʥʠʷ, 

ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʠʜʝʦʣʝʢʮʠʡ, ʩʣʦʞʥʦʩʪʠ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʟʘʱʠʪʳ ʘʚʪʦʨʩʢʠʭ 

ʧʨʘʚ ʠ ʢʦʥʪʨʦʣʝʤ ʜʦʩʪʫʧʘ ʢ 

ʢʦʥʪʝʥʪʫ. 

ʉʣʦʞʥʦʩʪʠ 

ʚʥʝʜʨʝʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ 

ʀʥʪʝʛʨʘʮʠʷ ʚʠʜʝʦʣʝʢʮʠʡ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ 

ʩʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʝʨʝʚʝʨʥʫʪʳʡ ʢʣʘʩʩ 

ʠʣʠ ʘʜʘʧʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ, ʪʨʝʙʫʝʪ ʦʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʨʝʩʫʨʩʦʚ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʧʣʘʪʬʦʨʤʳ, 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʪʦʜʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʩʮʝʥʘʨʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʜʝʦ, 

ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʥʘʭʦʜʠʪʴ 

ʚʨʝʤʷ ʠ ʨʝʩʫʨʩʳ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʠ, ʘ ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʦ 

ʧʦʚʳʰʘʪʴ ʩʚʦʶ ʢʚʘʣʠʬʠʢʘʮʠʶ ʚ 

ʩʬʝʨʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1 ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʧʦʩʪʨʦʝʥʠʷ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʚʠʜʝʦʣʝʢʮʠʠ. ʅʘ 

ʨʠʩ. 5 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʤʦʜʝʣʠ ñʢʘʢ ʝʩʪʴò, ʚ ʢʦʪʦʨʫʶ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʥʳʝ ʘʩʧʝʢʪʳ ʚʢʣʶʯʝʥʳ 

ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʵʪʘʧʘʤ ʧʨʦʮʝʩʩʘ. ɼʘʥʥʘʷ ʩʭʝʤʘ ʦʪʨʘʞʘʝʪ ʪʝʢʫʱʠʡ ʧʨʦʮʝʩʩ 

ʩʦʟʜʘʥʠʷ ʚʠʜʝʦʣʝʢʮʠʠ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ 6 ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ. ɺʝʨʭʥʠʝ ʵʣʝʤʝʥʪʳ ʩʭʝʤʳ 

ʦʪʨʘʞʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʢʘʞʜʦʛʦ ʵʪʘʧʘ, ʧʦʪʦʢʦʚʳʝ ʩʪʨʝʣʢʠ ʦʪʦʙʨʘʞʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ, ʧʫʥʢʪʠʨʥʘʷ ʩʪʨʝʣʢʘ ʦʪʦʙʨʘʞʘʝʪ ʢʦʥʪʨʦʣʴ ʚʝʨʩʠʠ ʛʦʪʦʚʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʠʥʠʮʠʘʪʦʨʦʤ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
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ʈʠʩ. 5. ʉʭʝʤʘ ʤʦʜʝʣʠ ñʢʘʢ ʝʩʪʴò ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʚʠʜʝʦʣʝʢʮʠʠ ʩ 

ʫʢʘʟʘʥʠʝʤ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ 
 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘʜʘʥʠʝ ʥʘ ʩʦʟʜʘʥʠʝ ʚʠʜʝʦʣʝʢʮʠʠ, ʧʦʩʣʝ ʯʝʛʦ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʝʸ ʩʮʝʥʘʨʠʡ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ, ʥʘ ʦʩʥʦʚʝ ʩʮʝʥʘʨʠʷ, ʧʦʜʛʦʪʘʚʣʠʚʘʶʪʩʷ 

ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʊʨʝʪʠʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʧʦʜʛʦʪʦʚʢʫ ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʅʘ ʯʝʪʚʸʨʪʦʤ ʵʪʘʧʝ, ʧʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ ʚʩʝʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʚʦʜʠʪʩʷ ʨʝʧʝʪʠʮʠʷ 

ʟʘʧʠʩʠ ʚʠʜʝʦʣʝʢʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. ʇʷʪʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʧʠʩʴ 

ʚʠʜʝʦʣʝʢʮʠʠ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʡ ʩʪʘʥʦʚʠʪʩʷ ʦʪʩʥʷʪʳʡ ʚʠʜʝʦʤʘʪʝʨʠʘʣ. ʐʝʩʪʦʡ, 

ʟʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ ï ʪʝʭʥʠʯʝʩʢʠʡ: ʦʥ ʚʢʣʶʯʘʝʪ ʤʦʥʪʘʞ ʚʠʜʝʦʣʝʢʮʠʠ ʠ ʩʦʟʜʘʥʠʝ ʩʫʙʪʠʪʨʦʚ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦʪ ʵʪʘʧ ʚʳʧʦʣʥʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʙʝʟ ʫʯʘʩʪʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ʂʨʫʞʢʘʤʠ ʦʙʦʟʥʘʯʘʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʦʪʨʘʞʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʵʪʘʧʫ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢ, ʧʨʦʙʣʝʤʘ ñʥʝʜʦʩʪʘʪʦʢ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʚʳʢʦʚò ʚʦʟʥʠʢʘʝʪ ʥʘ ʵʪʘʧʝ ñʤʦʥʪʘʞ ʦʪʩʥʷʪʦʛʦ ʤʘʪʝʨʠʘʣʘò (ʦʙʦʟʥʘʯʝʥ ʥʘ ʨʠʩʫʥʢʝ 5 ʮʠʬʨʦʡ 

1); ʧʨʦʙʣʝʤʘ ñʥʝʜʦʩʪʘʪʦʢ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʥʘ ʢʘʤʝʨʫò ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʪʘʧʫ 

ñʟʘʧʠʩʴ ʚʠʜʝʦʣʝʢʮʠʠò (ʮʠʬʨʘ 2); ñʧʨʦʙʣʝʤʳ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘò ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʵʪʘʧʦʚ ñʨʘʟʨʘʙʦʪʢʘ ʩʮʝʥʘʨʠʷò ʠ ñʧʦʜʛʦʪʦʚʢʘ ʧʨʝʟʝʥʪʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘò (ʮʠʬʨʘ 3); 

ʧʨʦʙʣʝʤʳ ñʥʝʜʦʩʪʘʪʦʢ ʚʨʝʤʝʥʠ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʮʠʬʨʦʚʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʘò ʠ ñʩʣʦʞʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡò ʧʨʠʩʫʱʠ ʚʩʝʤ ʵʪʘʧʘʤ 

ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʚʠʜʝʦʣʝʢʮʠʡ (ʮʠʬʨʳ 4 ʠ 7); ñʧʨʦʙʣʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʝʦʣʝʢʮʠʡò ʠ 

ñʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʠʜʝʦʣʝʢʮʠʡò ʚʦʟʥʠʢʘʶʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ (ʮʠʬʨʳ 5 ʠ 6). ɼʘʥʥʘʷ ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ 

ʩʦʟʜʘʥʠʷ ʚʠʜʝʦʣʝʢʮʠʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʪʨʘʟʠʪʴ ʥʝ ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʫ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, 

ʥʦ ʠ ʧʨʦʙʣʝʤʥʳʝ ʟʦʥʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʚʠʜʝʦʣʝʢʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ. 

ʇʨʦʜʦʣʞʘʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤ ʧʨʠ ʧʦʜʛʦʪʦʚʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʚʠʜʝʦʣʝʢʮʠʡ ʠ 

ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢʪʳ: 

1. ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʥʘ ʢʘʞʜʫʶ ʠʟ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ. ɼʣʷ ʢʘʞʜʦʡ 

ʧʨʦʙʣʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ, ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʪʦʛʦ, ʢʘʢʠʝ ʢʦʥʢʨʝʪʥʦ 

ʬʫʥʢʮʠʠ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʝʝ ʨʝʰʝʥʠʷ. ʅʘʧʨʠʤʝʨ,  
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ʥʝʜʦʩʪʘʪʦʢ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ: ɻʝʥʝʨʘʪʠʚʥʳʡ ʀʀ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʩʦʟʜʘʥʠʠ ʩʫʙʪʠʪʨʦʚ, ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʟʚʫʢʘ, ʫʧʨʦʱʝʥʠʠ ʧʨʦʮʝʩʩʘ ʤʦʥʪʘʞʘ ʚʠʜʝʦ ʠ 

ʩʦʟʜʘʥʠʠ ʚʠʟʫʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ; 

ʥʝʜʦʩʪʘʪʦʢ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʥʘ ʢʘʤʝʨʫ: ʀʀ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʘʚʘʪʘʨʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʠʣʠ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʤʠʤʠʢʠ ʠ ʞʝʩʪʦʚ ʚ ʚʠʜʝʦʟʘʧʠʩʠ; 

ʧʨʦʙʣʝʤʳ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ: ʀʀ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʚʳʜʝʣʝʥʠʠ 

ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ ʚ ʚʠʜʝʦ, ʩʦʟʜʘʥʠʠ ʘʥʥʦʪʘʮʠʡ ʠ ʚʦʧʨʦʩʦʚ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʦʥʠʤʘʥʠʷ 

ʤʘʪʝʨʠʘʣʘ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʚʠʜʝʦ ʣʝʢʮʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʧʠʩʳʚʘʪʴ, ʢʘʢ ʨʘʟʣʠʯʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʚʠʜʝʦʣʝʢʮʠʡ. 

ʄʦʜʝʣʴ ʩʦʟʜʘʥʠʷ ʫʩʧʝʰʥʦʡ ʚʠʜʝʦʣʝʢʮʠʠ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ: 

ʵʪʘʧʳ ʩʦʟʜʘʥʠʷ ʚʠʜʝʦʣʝʢʮʠʠ (ʧʣʘʥʠʨʦʚʘʥʠʝ, ʟʘʧʠʩʴ, ʤʦʥʪʘʞ, ʧʫʙʣʠʢʘʮʠʷ); 

ʠʥʩʪʨʫʤʝʥʪʳ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ; 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʚʳʢʘʤ ʠ ʟʥʘʥʠʷʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʀʀ-ʠʥʩʪʨʫʤʝʥʪʘʤʠ; 

ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ (ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʪʝʭʥʠʯʝʩʢʘʷ 

ʧʦʜʜʝʨʞʢʘ). 

3. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ: ʧʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʘʢʪʠʢʝ. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩ ʧʦʤʦʱʴʶ: 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʫʯʘʩʪʠʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʥʩʪʨʫʤʝʥʪʳ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʜʝʦʣʝʢʮʠʡ; 

ʩʨʘʚʥʝʥʠʷ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʝʥʥʦʛʦ ʥʘ ʩʦʟʜʘʥʠʝ ʚʠʜʝʦʣʝʢʮʠʡ, ʠ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʝʥʥʦʛʦ 

ʢʦʥʪʝʥʪʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ; 

ʦʧʨʦʩʦʚ ʩʪʫʜʝʥʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʠʭ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʘʯʝʩʪʚʦʤ ʚʠʜʝʦʣʝʢʮʠʡ, 

ʩʦʟʜʘʥʥʳʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ. 

4. ɺʳʷʚʣʝʥʠʝ ʵʪʠʯʝʩʢʠʭ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ: 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʨʷʜ ʵʪʠʯʝʩʢʠʭ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ. ʅʘʧʨʠʤʝʨ, 

ʚʦʧʨʦʩ ʦʙ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚʘʭ ʥʘ ʢʦʥʪʝʥʪ, ʩʦʟʜʘʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʀʀ; 

ʚʦʧʨʦʩ ʦ ʩʦʭʨʘʥʝʥʠʠ ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʠ ʫʥʠʢʘʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ; 

ʚʦʧʨʦʩ ʦ ʚʣʠʷʥʠʠ ʀʀ ʥʘ ʨʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʪʚʦʨʯʝʩʢʠʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ. 

5. ʈʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʥʝʜʨʝʥʠʶ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ: ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ 

ʚʫʟʦʚ ʧʦ ʚʥʝʜʨʝʥʠʶ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʚ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʚʠʜʝʦʣʝʢʮʠʡ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ: ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ; ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʙʫʯʝʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ; ʵʪʠʯʝʩʢʫʶ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. 

ʇʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦʟʚʦʣʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʦʣʝʝ ʧʦʣʥʦ 

ʦʮʝʥʠʪʴ ʧʦʪʝʥʮʠʘʣ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʦʜʛʦʪʦʚʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʚʠʜʝʦʣʝʢʮʠʡ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ. 

ɿʘʢʣʶʯʝʥʠʝ 
ɺ ʟʘʢʣʶʯʝʥʠʝ, ʜʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʢʣʶʯʝʚʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʚʠʜʝʦʣʝʢʮʠʡ ʚ ʚʫʟʝ, 

ʘ ʠʤʝʥʥʦ: ʥʝʜʦʩʪʘʪʦʢ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʧʨʦʙʣʝʤʳ ʩ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ 

ʥʘ ʢʘʤʝʨʫ, ʩʣʦʞʥʦʩʪʠ ʩ ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʠʜʝʦʣʝʢʮʠʡ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʠʭ ʪʨʫʜʥʦʩʪʝʡ ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʀʀ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʦʟʜʘʥʠʝ ʩʫʙʪʠʪʨʦʚ, ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʟʚʫʢʘ ʠ ʚʠʜʝʦ, 

ʘ ʪʘʢʞʝ ʧʦʤʦʯʴ ʚ ʩʦʟʜʘʥʠʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʤʦʜʝʣʠ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ, ʫʯʠʪʳʚʘʶʱʝʡ ʵʪʘʧʳ ʩʦʟʜʘʥʠʷ ʚʠʜʝʦʣʝʢʮʠʠ, 
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ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʚʳʢʘʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʥʘ ʧʨʘʢʪʠʢʝ, ʘ 

ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʵʪʠʯʝʩʢʠʝ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘ 

ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʚʫʟʦʚ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʚ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʚʠʜʝʦʣʝʢʮʠʡ, 

ʫʯʠʪʳʚʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ, ʦʙʫʯʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʵʪʠʯʝʩʢʫʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʵʪʘʧʦʚ ʦʙʝʩʧʝʯʠʪ ʧʝʨʝʭʦʜ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ 

ʢ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʚʥʝʜʨʝʥʠʶ, ʧʦʚʳʩʠʪ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʚʠʜʝʦʣʝʢʮʠʡ. 
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Abstract.  The use of neural networks and generative artificial intelligence (AI) in 
education is becoming an increasingly widespread and promising area, opening up 
new opportunities for optimizing the educational process, which leads to their more 
detailed study by specialists from different fields of activity. At the same time, the 
traditional process of creating educational video lectures is fraught with a number of 
problems, the identification and solution of which can be carried out using the method 
of a systematic approach. For the first time, this article systematically analyzes the 
problems that arise in the preparation of educational video lectures, such as the lack of 
time for teachers to create a highɀquality product, lack of technical skills, difficulties 
with meaningful analysis, and others in order to further identify and use the 
pedagogical potential of artificial intelligence. The research methodology is based on a 
combination of qualitative and quantitative methods, including interviews, focus 
groups, content analysis of existing video lectures and questionnaires, which ensured 
the complexity and objectivity of the results obtained. The results of the survey are 
presented, reflecting teachers' perception of difficulties in preparing digital content, 
which made it possible to specify the main barriers to the introduction of modern 
technologies. The organizational and methodological requirements for the creation of 
video lectures in universities are described, including the use of specialized video 
studios and regulations for the development of online courses, which made it possible 
to compare the identified problems with existing practices. Based on the conducted 
research, a model of the current process of creating an educational video lecture has 
been developed, which makes it possible to identify key problem areas and identify 
ways to optimize them using AI. The directions of improving the methodology of 
creating video lectures are proposed, providing for the expediency of using generative 
AI to automate routine tasks, and the need to analyze ethical aspects related to the 
integration of AI into the educational environment is also noted. 

Keywords:  educational video lectures; generative artificial intelligence; pedagogical 
process; video content; higher education 
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ʚʦʤʫ ʤʝʩʪʫ ʨʘʙʦʪʳ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʫʯʝʙʳ ʦʥʠ ʥʝ ʧʦʣʫʯʘʶʪ ʜʦʩʪʘ-
ʪʦʯʥʳʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʥʘʜ ʨʝʘʣʴʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʚ ʢʦʤʘʥʜʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ 
ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 
ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʫʯʝʥʠʠ (Kilpatric, 1918). ʇʦʣʫʯʠʚ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ ʦʪ-
ʨʘʙʦʪʘʚ ʪʝʭʥʠʢʫ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ, ʩʪʫʜʝʥʪ ʩʨʘʟʫ ʠʩʧʦʣʴʟʫʝʪ ʵʪʠ 
ʟʥʘʥʠʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʝʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ. 

ɺ ʤʝʜʠʮʠʥʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʚʩʧʣʝʩʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ IT-ʪʝʭʥʦʣʦʛʠʡ. ɽʩ-
ʣʠ ʨʘʥʴʰʝ ʵʪʦ ʢʘʩʘʣʦʩʴ ʚ ʦʩʥʦʚʥʦʤ ʫʟʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʤʧʴʶʪʝʨ 
ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʩʧʫʪʥʠʢʦʤ ʚʨʘʯʘ ʣʶʙʦʛʦ ʫʨʦʚʥʷ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɺʳʧʫʩʢʥʠʢ ʤʝʜ-
ʚʫʟʘ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʙʳʪʴ ʫʚʝʨʝʥ-
ʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʢʦʤʧʴʶʪʝʨʘ, ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʨʘʙʦʪʝ ʥʝ ʪʦʣʴʢʦ ʦʙʳʯʥʳʭ, ʥʦ ʠ ʜʦʩʪʘ-
ʪʦʯʥʦ ʫʟʢʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠ ʩʧʝʮʠʬʠʯʥʳʭ ʧʨʦʛʨʘʤʤ. ʃʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʧʦʥʷʪʴ ʩʧʝ-
ʮʠʬʠʢʫ ʠ ʟʥʘʯʠʤʦʩʪʴ ʪʘʢʦʛʦ ʩʦʬʪʘ ʚ ʝʞʝʜʥʝʚʥʦʡ ʨʘʙʦʪʝ ʚʨʘʯʘ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʷʚʣʷʝʪʩʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʫʞʝ ʚ ʩʪʫʜʝʥʯʝʩʪʚʝ ʧʨʠʦʙʱʠʪʴ ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ ʢ ʨʝʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʦ-
ʙʣʝʤʝ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ ʝʝ ʨʝʰʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʵʢʩʪʨʝʥʥʦʡ ʘʙʜʦʤʠʥʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʰʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ 
ʚʦʧʨʦʩ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʮʠʜʠʚʘ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʦʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʢʨʦʚʦʪʝʯʝʥʠʷ ʠʟ ʷʟʚʳ 
ʞʝʣʫʜʢʘ ʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ï ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʦʛʦ, ʫʛʨʦʞʘʶʱʝʛʦ ʞʠʟʥʠ ʦʩʣʦʞ-
ʥʝʥʠʷ. ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʠʟʥʘʢʠ (ʢʣʠʥʠʯʝʩʢʠʝ, ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʣʘʙʦʨʘ-
ʪʦʨʥʳʝ), ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʫ ʧʘʮʠʝʥʪʘ ʥʘʢʘʥʫʥʝ ʨʝʮʠʜʠʚʘ, ʠʟʫʯʝʥʳ ʠ ʥʘʟʚʘʥʳ ʥʘʤʠ ʧʨʝʜʨʝʮʠ-
ʜʠʚʥʳʤ ʩʠʥʜʨʦʤʦʤ (ʐʘʧʢʠʥ, 2004). ʇʨʘʢʪʠʯʝʩʢʦʤʫ ʭʠʨʫʨʛʫ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦ-
ʩʪʘʪʦʯʥʦʛʦ ʦʧʳʪʘ, ʩʣʦʞʥʦ ʦʮʝʥʠʪʴ ʠ ʚʟʚʝʩʠʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʢʣʠʥʠʯʝʩʢʠʝ, ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʝ 
ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʨʠʟʥʘʢʠ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʨʝʮʠʜʠʚʘ, ʠ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʩʨʦʯʥʦʡ ʧʨʝʜʦʪʚʨʘʱʘʶʱʝʡ ʵʪʦʪ ʨʝʮʠʜʠʚ ʦʧʝʨʘʮʠʠ. ʊʘʢʦʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʩʘ-
ʤʦ ʧʦ ʩʝʙʝ ʥʝʩʝʪ ʨʠʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʤʦʤʝʥʪ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ 
ʢʨʦʚʦʪʝʯʝʥʠʝ ʚʩʝ-ʪʘʢʠ ʦʩʪʘʥʦʚʠʣʦʩʴ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ 
ʬʘʢʪʦʨʦʚ ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʮʠʜʠʚʘ ʷʟʚʝʥʥʦʛʦ ʢʨʦʚʦʪʝʯʝʥʠʷ ʫ ʧʘʮʠʝʥʪʘ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʝ-
ʜʫʧʨʝʜʠʪʴ ʚʨʘʯʘ ʦ ʚʳʩʦʢʦʤ ʨʠʩʢʝ ʨʝʮʠʜʠʚʘ ʜʘʶʪ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  ɺ 90-ʭ ʛʦʜʘʭ 
ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʘ ʢʘʬʝʜʨʝ ʭʠʨʫʨʛʠʠ ʉʘʨʘʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨ-
ʩʠʪʝʪʘ (ʉɻʄʋ) ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʉʘʨʘʪʦʚʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝ-
ʪʦʤ (ʉɻʊʋ) ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ DIAGN1 (ʐʘʧʢʠʥ, 2004), ʨʝʘʣʠʟʫ-
ʶʱʘʷ ʤʝʪʦʜ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ (ʐʘʧʢʠʥ, 2011).  

ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʚʥʝʩʣʘ ʦʱʫʪʠʤʳʡ ʚʢʣʘʜ ʚ ʨʘʙʦʪʫ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʣʠʥʠʢʠ, ʟʥʘʯʠʤʦ 
ʫʣʫʯʰʠʚ ʧʦʢʘʟʘʪʝʣʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʣʝʪʘʣʴʥʦʩʪʠ ʧʨʠ ʢʨʦʚʦʪʦʯʘʱʝʡ ʷʟʚʝ ʞʝʣʫʜʢʘ ʠʣʠ 
ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʨʘʟʥʦʥʘʧʨʘʚ-
ʣʝʥʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʨʠʩʢ ʨʝʮʠʜʠʚʘ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʠʟʤʝʥʝʥʠʝ ʪʝʯʝʥʠʷ ʩʘʤʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ 
ʪʘʢʞʝ ʫʩʪʘʨʝʚʘʥʠʝ ʪʝʭʥʠʢʠ, ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʦʢʨʫʞʝʥʠʷ ʠ ʧʣʘʪʬʦʨʤ, ʥʘ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘ-
ʣʘʩʴ DIAGN1, ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʭ ʧʨʠ-
ʣʦʞʝʥʠʡ.  
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ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʠ (ʚʳʷʚʣʷʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʣʫʯʘʝʚ ʨʝʮʠʜʠʚʦʚ) ʠ ʥʝ ʤʝʥʴʰʠʤ ʫʨʦʚ-
ʥʝʤ ʩʧʝʮʠʬʠʯʥʦʩʪʠ (ʭʦʨʦʰʦ ʦʪʩʝʢʘʪʴ ʩʣʫʯʘʠ ʩʪʘʙʠʣʴʥʦʡ ʦʩʪʘʥʦʚʢʠ ʢʨʦʚʦʪʝʯʝʥʠʷ), ʧʦʩʢʦʣʴ-
ʢʫ ʧʨʠʤʝʥʷʝʤʳʝ ʩʧʦʩʦʙʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʩʪʘʥʦʚʢʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʭʠʨʫʨʛʠʯʝ-
ʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʩʝʨʴʝʟʥʳʝ ʨʠʩʢʠ ʠ ʙʝʟʦʩʥʦʚʘʪʝʣʴʥʦ ʥʝ ʜʦʣʞʥʳ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʥʳʡ ʜʦʩʪʫʧ ʢ ʧʨʦʛʨʘʤʤʝ, ʧʦʟʚʦʣʷʶ-
ʱʠʡ ʚʨʘʯʫ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ.  

ʇʦʣʴʟʦʚʘʪʝʣʷʤʠ ʪʘʢʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ ʜʝʞʫʨʥʳʝ ʭʠʨʫʨʛʠ, ʣʝʯʘʱʠʝ ʚʨʘʯʠ ʠ ʵʢʩ-
ʧʝʨʪʳ.  ɼʝʞʫʨʥʳʡ ʭʠʨʫʨʛ, ʧʦʣʫʯʠʚ ʦʩʥʦʚʥʫʶ ʢʣʠʥʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʮʠʝʥʪʝ, ʬʘʢʪʠ-
ʯʝʩʢʠ çʫ ʧʦʩʪʝʣʠ ʙʦʣʴʥʦʛʦè, ʜʦʣʞʝʥ ʦʮʝʥʠʪʴ ʨʠʩʢ ʧʨʝʜʨʝʮʠʜʠʚʥʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʩʚʦʝʚʨʝʤʝʥ-
ʥʦ ʧʨʠʥʷʪʴ ʤʝʨʳ. ʃʝʯʘʱʠʡ ʚʨʘʯ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʲʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʦ ʧʘʮʠʝʥʪʝ, ʧʨʠʥʠʤʘʝʪ 
ʨʝʰʝʥʠʝ ʦ ʩʪʨʘʪʝʛʠʠ ʣʝʯʝʥʠʷ, ʧʨʦʚʦʜʠʪ ʣʝʯʝʥʠʝ ʠ ʩʪʘʚʠʪ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ.  ʇʦʩʣʝ 
ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʘʮʠʝʥʪʝ ʩ ʫʢʘʟʘʥʠʝʤ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʧʝʨʝʜʘʝʪʩʷ 
ʵʢʩʧʝʨʪʘʤ, ʢʦʪʦʨʳʝ ʘʥʘʣʠʟʠʨʫʶʪ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʦʮʝʥʠʚʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 
ʚʢʣʶʯʝʥʠʷ ʝʝ ʚ ʦʙʫʯʘʶʱʫʶ ʪʘʙʣʠʮʫ ʘʣʛʦʨʠʪʤʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʠ ʨʘʟ-
ʥʦʦʙʨʘʟʠʷ ʦʙʫʯʘʶʱʝʡ ʪʘʙʣʠʮʳ ʧʦʟʚʦʣʷʝʪ ʵʢʩʧʝʨʪʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʧʨʦʛʥʦʟʠʨʦ-
ʚʘʥʠʷ. ʅʦʚʳʡ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʘʣʛʦʨʠʪʤ ʧʝʨʝʜʘʝʪʩʷ ʣʝʯʘʱʠʤ ʚʨʘʯʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʦʧʳʪ ʣʝʯʝʥʠʷ, ʥʘʢʦʧʣʝʥʥʳʡ ʚ ʢʣʠʥʠʢʝ, ʘʥʘʣʠʟʠʨʫʝʪʩʷ, ʦʩʤʳʩʣʠʚʘʝʪʩʷ ʠ ʜʝʣʘʝʪʩʷ ʜʦʩʪʫʧʥʳʤ 
ʜʣʷ ʚʩʝʭ ʣʝʯʘʱʠʭ ʚʨʘʯʝʡ. 

ʊʝʭʥʠʯʝʩʢʠ ʧʨʦʛʨʘʤʤʘ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʚʠʜʝ ʜʚʫʭ ʧʨʠʣʦʞʝʥʠʡ: ʤʦʙʠʣʴʥʦʛʦ ʠ ʜʝʩʢʪʦʧ-
ʥʦʛʦ. ʄʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʩʤʘʨʪʬʦʥʳ ʣʝʯʘʱʠʭ ʚʨʘʯʝʡ, ʜʝʩʢʪʦʧʥʦʝ, 
ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʢ ʢʦʪʦʨʦʤʫ ʠʤʝʝʪ ʜʦʩʪʫʧ ʪʦʣʴʢʦ ʵʢʩʧʝʨʪ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ 
ʦʙʤʝʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʘʢʢʘʫʥʪ ʗʥʜʝʢʩ ɼʠʩʢ.  

ʆʨʛʘʥʠʟʘʮʠʷ ʢʦʤʘʥʜʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 
ʈʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʰʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ IT ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʚʟʘ-

ʠʤʦʧʦʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ. ɼʣʷ ʬʦʨʤʠʨʦʚʘ-
ʥʠʷ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʧʦʥʷʪʠʡ ʠ ʦʙʱʝʛʦ ʷʟʳʢʘ ʧʨʦʙʣʝʤʳ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʉʘʨʘʪʦʚʩʢʦʛʦ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʉɻʄʋ) ʠ ʉʘʨʘʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠ-
ʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʉɻʊʋ) ʦʙʩʫʞʜʘʶʪ ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʢʦʥʮʝʧʮʠʶ ʩʦʟʜʘʚʘʝʤʦʡ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʭʦʜʝ ʦʙʩʫʞʜʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʦʙʱʠʡ ʷʟʳʢ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʪʨʝʙʦʚʘ-
ʥʠʷ ʢ ʩʦʟʜʘʚʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʦʮʝʥʠʚʘʶʪʩʷ ʨʝʘʣʠʟʫʝʤʦʩʪʴ ʠ ʦʙʱʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʨʘʟʨʘʙʦʪ-
ʢʠ ʪʝʭʥʦʣʦʛʠʠ. 

ɺ ʋʯʝʙʥʳʭ ʧʣʘʥʘʭ IT ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʉɻʊʋ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʭ ʢʫʨʩʦ-
ʚʳʭ ʨʘʙʦʪ ʧʦ ʨʘʟʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ. ʏʪʦʙʳ ʚʳʧʫʩʢʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ (ɺʂʈ) ʩʪʫ-
ʜʝʥʪʘ ʙʳʣʘ ʧʦʣʥʦʮʝʥʥʦʡ, ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʚʩʝ ʚʳʧʦʣʥʷʝʤʳʝ ʠʤ ʢʫʨʩʦʚʳʝ ʨʘʙʦʪʳ ʦʙʲʝʜʠ-
ʥʷʣʠʩʴ ʦʙʱʝʡ ʪʝʤʘʪʠʢʦʡ. ɼʣʷ ʵʪʦʛʦ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʨʠʥʷʪʦ ʥʘʟʥʘʯʘʪʴ ʦʜʥʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 
ʢʫʨʘʪʦʨʦʤ ʜʣʷ ʚʩʝʭ ʢʫʨʩʦʚʳʭ ʩʪʫʜʝʥʪʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʵʪʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʪʘʥʦʚʠʪʩʷ ʨʫʢʦ-
ʚʦʜʠʪʝʣʝʤ ɺʂʈ. ʕʪʦ ʧʨʘʚʠʣʦ ʦʢʘʟʳʚʘʝʪʩʷ ʦʯʝʥʴ ʧʦʣʝʟʥʳʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜ-
ʭʦʜʘ ʚ ʦʙʫʯʝʥʠʠ.  

ʇʝʨʚʘʷ ʢʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʪʨʝʪʴʝʤ ʢʫʨʩʝ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʩʪʫʜʝʥʪʳ ʫʞʝ 
ʦʙʣʘʜʘʶʪ ʩʦʣʠʜʥʦʡ ʧʨʦʛʨʘʤʤʠʩʪʢʦʡ ʧʦʜʛʦʪʦʚʢʦʡ, ʠʤʝʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʘʨʭʠʪʝʢʪʫʨʝ ʧʨʦ-
ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʘʪʪʝʨʥʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥʮʠʧʘʭ SOLID. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʚʦʡ ʢʫʨʩʦʚʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʦʪʙʠʨʘʝʪ ʪʨʝʪʴʝʢʫʨʩʥʠʢʦʚ, ʠʥʪʝʨʝ-
ʩʫʶʱʠʭʩʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʪʝʤʘʪʠʢʦʡ ʠ ʛʦʪʦʚʳʭ ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʦʡ ʢʦʤʘʥʜʝ. ʆʙʱʘʷ ʪʝʤʘʪʠʢʘ 
ʠʭ ʢʫʨʩʦʚʳʭ ʨʘʙʦʪ ï ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʩʦʟʜʘʚʘʝʤʦʡ ʩʠʩʪʝʤʳ.  ʊʝʤʳ ʦʪʜʝʣʴʥʳʭ ʨʘʙʦʪ 
ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʢʘʢ ʜʝʢʦʤʧʦʟʠʮʠʷ ʦʙʱʝʡ ʪʝʤʳ, ʪʘʢ ʯʪʦʙʳ ʩʪʫʜʝʥʪʳ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦ-
ʝʡ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʙʳʣʠ ʫʯʠʪʳʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʜʨʫʛʠʭ ʯʣʝʥʦʚ ʢʦʤʘʥ-
ʜʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʨʛʘʥʠʟʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʘʥʘʣ, ʥʘ ʢʦʪʦʨʦʤ ʩʪʫ-
ʜʝʥʪʳ ʤʦʛʫʪ ʟʘʜʘʪʴ ʚʦʧʨʦʩʳ ʠ ʦʙʩʫʜʠʪʴ ʠʥʪʝʨʝʩʫʶʱʠʝ ʠʭ ʧʨʦʙʣʝʤʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʩʦ ʩʚʦʠʤ 
ʢʫʨʘʪʦʨʦʤ, ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʉɻʄʋ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʛʨʫʞʘʝʪ ʩʪʫʜʝʥʪʦʚ ʚ 
ʪʝʤʘʪʠʢʫ, ʬʦʨʤʠʨʫʝʪ ʧʦʥʠʤʘʥʠʝ ʚʘʞʥʦʩʪʠ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʝ ʚ ʢʦʤʘʥʜʝ. 
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ɼʣʷ ʙʫʜʫʱʝʛʦ ʚʨʘʯʘ ʚʘʞʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʩʦ-
ʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ, ʚ ʤʝʪʦʜʘʭ ʩʙʦʨʘ, ʧʦʠʩʢʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘ-
ʮʠʠ, ʚʣʘʜʝʪʴ ʥʘʚʳʢʦʤ ʩʦʟʜʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ. ʅʝʤʘʣʦʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʩʣʫʞʠʪ ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥ-
ʪʦʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ. ʕʪʠ ʟʘʜʘʯʠ ʠ ʩʪʘʚʷʪʩʷ ʧʝʨʝʜ ʩʪʫʜʝʥʪʘʤʠ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʥʘʫʯʥʦʛʦ 
ʢʨʫʞʢʘ ʢʘʬʝʜʨʳ ʦʙʱʝʡ ʭʠʨʫʨʛʠʠ ʉɻʄʋ.  

ʕʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʪʦʪʠʧ ʧʨʦʛʨʘʤʤʳ ʦʙʩʫʞʜʘʝʪʩʷ ʤʝʜʠʢʘʤʠ. ʆʮʝʥʠ-

ʚʘʶʪʩʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ, ʧʦʥʷʪʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, 
ʥʘʜʝʞʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʢʦʡ ʦʮʝʥʢʠ ʫʪʦʯʥʷʝʪʩʷ ʦʙʫʯʘʶʱʠʡ 
ʥʘʙʦʨ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʠʟ ʥʝʛʦ ʫʜʘʣʷʶʪʩʷ ʘʥʢʝʪʳ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʜʨʫʛʠʤʠ ʙʦʣʝʟ-
ʥʷʤʠ); ʫʪʦʯʥʷʝʪʩʷ ʘʣʛʦʨʠʪʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ; ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨ-
ʬʝʡʩ. ʈʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʢʦʥʪʝʢʩʪʥʘʷ ʧʦʜʩʢʘʟʢʘ, ʧʦʷʩʥʷʶʱʘʷ ʢʘʢ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʣʦʞʝʥʠʝʤ, ʘ 
ʪʘʢʞʝ ʦʧʠʩʳʚʘʶʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʥʢʝʪʳ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ 
ʠʭ ʟʥʘʯʝʥʠʡ. ɺ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʪʝʢʩʪʥʦʡ ʧʦʜʩʢʘʟʢʠ ʫʯʘʩʪʚʫʶʪ, ʢʘʢ ʤʝʜʠʢʠ, ʪʘʢ ʠ ʨʘʟʨʘʙʦʪʯʠ-
ʢʠ ʧʨʦʛʨʘʤʤʳ. ʆʨʛʘʥʠʟʫʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʝʩʢʪʦʧʥʳʤ ʠ ʤʦʙʠʣʴʥʳʤʠ ʧʨʠʣʦʞʝʥʠ-
ʷʤʠ, ʧʦʟʚʦʣʷʶʱʝʝ ʥʘʢʘʧʣʠʚʘʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʦʧʳʪ ʣʝʯʘʱʠʭ ʚʨʘʯʝʡ; ʧʦʩʪʦʷʥʥʦ ʩʦ-
ʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʦʙʥʦʚʣʷʪʴ ʝʛʦ ʥʘ ʚʩʝʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ 
ʣʝʯʘʱʠʭ ʚʨʘʯʝʡ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʝʜʫʪʩʷ ʧʦʠʩʢʦʚʳʝ ʨʘʙʦʪʳ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʘʣʛʦʨʠʪʤʘ ʧʨʦʛʥʦ-
ʟʠʨʦʚʘʥʠʷ. ʋʚʝʣʠʯʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʦʙʫʯʘʶʱʝʡ ʪʘʙʣʠʮʳ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʙʦʣʝʝ ʤʦʱʥʳʝ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ɻʣʘʥʮ, 1998). ʆʮʝʥʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʘʣʛʦʨʠʪʤʦʚ: ʜʝʨʝʚʴʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ ʠ ʛʨʘʜʠʝʥʪʥʦʛʦ ʙʫʩʪʠʥʛʘ. ʈʝ-
ʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʨʘʚʥʠʚʘʶʪʩʷ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʚʢʣʶʯʘʶʪʩʷ ʚ 
ʧʨʦʛʨʘʤʤʫ. 

 
ʈʠʩ. 1. ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʤʳ StomachUlcer 

 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʤʝʜʠ-
ʢʘʤʠ ʠ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ. ʆʙʩʫʞʜʘʶʪʩʷ ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʦʥʝʯʥʳʝ, ʥʦ ʠ ʧʨʦ-
ʤʝʞʫʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʈʝʘʣʠʟʫʝʪʩʷ ʧʨʠʥʮʠʧ Agile, ʮʠʢʣ ʫʧʨʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʪʦ-
ʜʠʢʝ Scrum (ʄʘʨʪʠʥ, 2004). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʚʳʷʚʣʷʪʴ ʧʨʦʙʣʝʤʳ ʠ ʠʩʢʘʪʴ ʧʫʪʠ ʠʭ 
ʫʩʪʨʘʥʝʥʠʷ, ʩʦʟʜʘʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʧʦʞʝʣʘʥʠʷʤ 
ʤʝʜʠʢʦʚ. ɺʂʈ ʩʪʫʜʝʥʪʦʚ - ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʛʨʘʤʤʳ ʵʪʦ ʟʘʢʦʥʯʝʥʥʳʡ ʧʨʦʝʢʪ, ʚʢʣʶʯʘʶʱʠʡ 
ʨʝʟʫʣʴʪʘʪʳ ʚʩʝʡ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ.  

ʀʪʦʛʦʤ ʨʘʙʦʪʳ ʢʦʤʘʥʜʳ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʉɻʄʋ ʠ ʉɻʊʋ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ StomachUlcer, ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʝʩʢʪʦʧʥʦʛʦ ʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ (ʨʠʩ. 
1). 

ʆʩʥʦʚʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʜʝʞʫʨʥʳʡ ʭʠʨʫʨʛ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʚ 
ʦʩʥʦʚʥʫʶ ʢʣʠʥʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʮʠʝʥʪʝ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʠ 
ʬʠʙʨʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʠʠ, ʬʘʢʪʠʯʝʩʢʠ çʫ ʧʦʩʪʝʣʠ ʙʦʣʴʥʦʛʦè, ʚʚʦʜʠʪ ʝʝ ʚ ʠʥʪʝʨʬʝʡʩ ʢʣʠ-
ʝʥʪʩʢʦʡ ʚʝʨʩʠʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʩʤʘʨʪʬʦʥʝ ʠ ʤʛʥʦʚʝʥʥʦ ʧʦʣʫʯʘʝʪ ʦʮʝʥʢʫ ʨʠʩʢʘ 
ʧʨʝʜʨʝʮʠʜʠʚʥʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʧʘʮʠʝʥʪʘ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʘʮʠʝʥʪʘʭ ʩ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʤʠ 
ʢʨʦʚʦʪʝʯʝʥʠʷʭ ʘʛʨʝʛʠʨʫʝʪʩʷ ʦʪ ʨʘʟʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʚʨʘʯʝʡ) ʚ ʵʢʩʧʝʨʪʥʦʡ ʚʝʨʩʠʠ ʧʨʠʣʦ-
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ʞʝʥʠʷ (ʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ) ʠ ʧʦʟʚʦʣʷʝʪ ʥʘʢʘʧʣʠʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʧʳʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, 
ʢʦʨʨʠʛʠʨʦʚʘʪʴ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʥʳʭ ʩʠʤʧʪʦʤʦʚ ʧʨʠ ʧʘʪʦʤʦʨʬʦʟʝ ʟʘʙʦʣʝʚʘ-
ʥʠʷ (ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʪʝʯʝʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʣʝʯʝʥʠʷ ʠʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ), ʠʩʢʘʪʴ ʠ ʦʮʝʥʠ-
ʚʘʪʴ ʥʦʚʳʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ɺ ʧʨʠʣʦʞʝʥʠʠ ʨʝʘʣʠʟʦʚʘʥʘ ʢʦʥʪʝʢʩʪʥʘʷ ʩʧʨʘʚʢʘ, ʧʦ-
ʷʩʥʷʶʱʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʚʥʝʩʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʢʘʞʜʦʤʫ ʧʨʠʟʥʘʢʫ. ɺʥʝʩʝʥʠʝ ʢʘʪʝʛʦ-
ʨʠʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʙʣʝʛʯʝʥʦ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ ʚʘʨʠʘʥʪʦʚ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 
ʆʧʳʪʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ StomachUlcer ʦʙʝʩʧʝʯʠʣʘ ʝʛʦ ʜʦʩʪʫʧ-

ʥʦʩʪʴ ʣʝʯʘʱʠʤ ʚʨʘʯʘʤ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʧʦʣʥʝʥʠʝ data set ʥʦʚʳʤʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʜʘʥʥʳʤʠ. 
ɿʘ ʪʨʠ ʤʝʩʷʮʘ ʦʧʳʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʟʤʝʨ ʦʙʫʯʘʶʱʝʡ ʪʘʙʣʠʮʳ ʫʚʝʣʠʯʠʣʩʷ ʩ 310 ʜʦ 571 
ʟʘʧʠʩʠ.  

ʋʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ StomachUlcer ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʦʛʠʯʥʦ ʨʝʰʠʪʴ ʜʨʫʛʠʝ ʟʘʜʘʯʠ. ɺ 
ʥʘʰʝʤ ʩʣʫʯʘʝ, ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʫ ʙʦʣʴʥʳʭ ʧʘʥʢʨʝʘʪʠʪʦʤ. 
ʇʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʠ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʫ ʚʨʘʯʝʡ ʧʦʷʚʠʪʩʷ çʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʷʱʠʢè, ʧʦʟʚʦʣʷ-
ʶʱʠʡ ʠʤ ʨʝʰʘʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ.  

ʋʞʝ ʩʝʡʯʘʩ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʟ-
ʚʠʪʠʷ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʦʪʜʝʣʴʥʦʡ ʙʘʟʳ 
ʜʘʥʥʳʭ, ʦʪʜʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʫʩʪʘʥʦʚʢʠ ʦʪʜʝʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʩʤʘʨʪʬʦʥʘʭ ʣʝʯʘʱʠʭ 
ʚʨʘʯʝʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝ-
ʤʳ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʢʣʠʥʠʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʚʨʘʯʘʤ ʦʧʝʨʘ-
ʪʠʚʥʦ ʧʦʣʫʯʘʪʴ ʚʩʶ ʠʤʝʶʱʫʶʩʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʮʠʝʥʪʘʭ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʰʠ-
ʨʝʥʠʷ ʦʙʫʯʘʶʱʠʭ ʪʘʙʣʠʮ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪ.ʜ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʜʠʮʠʥʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʨʠʝʥʪʠʨʦʚʘ-
ʥʳ, ʩʢʦʨʝʝ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʪʨʘʭʦʚʳʭ ʬʦʥʜʦʚ, ʯʝʤ ʥʘ ʥʫʞ-
ʜʳ ʚʨʘʯʘ ʠ ʙʦʣʴʥʦʛʦ. ɹʳʣʦ ʙʳ ʙʦʣʝʝ ʮʝʥʥʳʤ ʥʘ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ 
ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʧʦʤʠʥʘʥʠʷ ʚʨʘʯʫ ʧʫʪʝʤ ʚʩʧʣʳʚʘʶʱʠʭ ʧʦʜʩʢʘʟʦʢ ʦ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʠ ʚʚʦʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʘʮʠʝʥʪʝ. ʂ ʥʝʡ ʦʪʥʦʩʷʪʩʷ ʚʘʞʥʳʝ ʜʣʷ ʧʨʠʥʷʪʠʷ 
ʨʝʰʝʥʠʷ ʜʘʥʥʳʝ ʧʨʠ ʢʦʥʢʨʝʪʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʧʦʤʠʤʦ ʦʙʱʠʭ, ʢʘʩʘʶʱʠʭʩʷ ʚʩʝʭ ʥʦʟʦʣʦʛʠʡ.  

ɼʨʫʛʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: ʩʣʘʙʘʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-
ʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ: ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʢʩʪʳ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʠ 
ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʠʩʢʘ ʠ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʝʸ ʥʝʦʙʭʦʜʠʤʦ ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʠ ʧʨʝʚʨʘʪʠʪʴ ʚ ʧʦʣʥʦ-
ʮʝʥʥʫʶ ʨʝʣʷʮʠʦʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ. ʈʘʟʨʦʟʥʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʣʘʥʠʨʫʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ 
ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʵʬʬʝʢʪʠʚʥʫʶ ʧʦʜʜʝʨʞʢʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʨʘʯʝʡ.  

ʃʝʯʘʱʠʡ ʚʨʘʯ ʜʦʣʞʝʥ ʠʤʝʪʴ ʫʜʦʙʥʳʡ ʜʦʩʪʫʧ ʢʦ ʚʩʝʡ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙ-
ʭʦʜʠʤʦʡ ʝʤʫ ʜʣʷ ʧʨʘʚʠʣʴʥʳʭ ʧʨʠʥʷʪʠʡ ʨʝʰʝʥʠʷ ʦ ʣʝʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ, ʬʠʢʩʠʨʦʚʘʪʴ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ, ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʙʦʣʝʟʥʠ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦ-
ʩʪʫʧʥʘ ʚ ʣʶʙʦʤ ʤʝʩʪʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫ ʧʦʩʪʝʣʠ ʧʘʮʠʝʥʪʘ, ʧʦʵʪʦʤʫ ʜʦʩʪʫʧ ʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 
ʙʘʟʝ ʜʘʥʥʳʭ ʜʦʣʞʝʥ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥ ʯʝʨʝʟ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʥʘ 
ʩʤʘʨʪʬʦʥ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ. 

ɿʘʢʣʶʯʝʥʠʝ 
ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʨʠʩʢʘ ʧʦʚʪʦʨʥʦʛʦ ʢʨʦʚʦʪʝʯʝʥʠʷ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʨʝ-
ʘʣʠʟʦʚʘʥ ʩʠʣʘʤʠ ʩʪʫʜʝʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠʟ 
ʨʘʟʣʠʯʥʳʭ ɺʋɿʦʚ. ʉʪʫʜʝʥʪʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʨʦʝʢʪʝ, ʧʦʣʫʯʠʣʠ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʨʝʘʣʴʥʦʤ 
ʧʨʦʝʢʪʝ, ʚ ʢʦʣʣʝʢʪʠʚʝ, ʩʦʩʪʦʷʱʝʤ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʡ. ʈʝʟʫʣʴʪʘʪ ʩʦʚ-
ʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʚ ʚʠʜʝ ʧʫʙʣʠʢʘʮʠʠ ʠ ʚʳʩʪʫʧʣʝʥʠʷ ʥʘ ʝʞʝʛʦʜʥʦʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʝʜʝʣʝ 
ʥʘʫʢʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ (ɹʘʙʘʥ, 2025) ʠ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 
ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭè 
(ʂʫʟʥʝʮʦʚ, 2025; ɸʥʪʠʧʦʚ, 2025). ʉʪʫʜʝʥʪʳ IT ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ-
ʤʝʥʝʥʠʷ ʩʚʦʠʭ ʟʥʘʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦ-
ʛʨʘʤʤʥʳʤ ʧʨʦʝʢʪʦʤ. ʉʪʫʜʝʥʪʳ ʤʝʜʠʢʠ ʧʨʠʦʙʨʝʣʠ ʦʧʳʪ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 
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ʪʦʤ, ʢʘʢ ʚʳʛʣʷʜʠʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ çʠʟʥʫʪʨʠè. ʕʪʦ ʧʦʟʚʦʣʠʪ ʠʤ ʩ ʙʦʣʴʰʠʤ ʧʦ-
ʥʠʤʘʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚ ʩʚʦʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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̉̊̚ ̋́̆̅̑̏̊̕ ̏̂̆̊̚ ̖̉̑̔̑̄̉̉Ƞ Ⱥ˞́̑́̓̏̃̒̋̉̊ ̜̄̏̒̔̅́̑̒̓̃̆̎̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑Ȥ
̒̉̓̆̓ ̉̍Ȣ ˏȢ˕Ȣ ˝́̈̔̍̏̃̒̋̏̄̏Ȼ ɉ˝̠̏̒̒̉̊̒̋́ ˡ̗̠̆̅̆̑́̉ȟ τρππρςȟ ̄Ȣ ˞́̑́̓̏̃ȟ ̔̌Ȣ ˎ̝̙̠̏̌́ 
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ˎ̆̈̑̔̋̏̃ ˍ̌̆̋̒̆̊ ˕̘̏̒̉̏̃̉̕Ƞ ̋́̎̅̉̅́̓ ̞̘̖̋̏̎̏̍̉̆̒̋̉ ̎́̔̋Ƞ ̗̅̏̆̎̓; ̗̅̏̆̎̓ 
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Abstract.  One of the factors hindering the development and implementation of 
effective information technologies is the problem of mutual understanding between 
developers and potential users of these technologies. For the technology to be truly 
useful, potential users (representatives of the subject area) and developers (IT 
specialists) must work as a team. The subject matter representative must explain the 
nature of the problem and their requirements for its solution to the developers; 
prepare the necessary information; and evaluate the quality and usability of the 
proposed design solution. The developer must understand the user's problem, the 
requirements, and the specifics of its solution; find effective methods and create an 
information tool that best solves this problem. The listed competencies need to be 
developed while still in college. The most effective method for developing them is 
project-based learning: students from different specialties join together to form a team 
to solve a real-life problem. The article describes the experience of creating a program 
for assessing the risk of recurrent ulcer bleeding by students of the Saratov State 
Medical University ɀ representatives of the subject area ɀ and the Saratov State 
Technical University ɀ IT specialists. The project was implemented through the 
students' coursework, final qualifying work, and research work. During the project, 
students developed skills for working on a real project in a team consisting of 
specialists from various fields. IT students gained experience understanding problems, 
independently selecting design solutions, and bringing a project to the implementation 
stage. Medical students gained an understanding of IT technologies used in medicine, 
as well as the processes of their creation and application. 

Keywords:  project-based approach in learning, IT technologies in medicine, 
assessment of the risk of recurrent ulcer bleeding, computational assessment method, 
accumulation and systematization of data to improve the forecasting algorithm, ability 
to work in a team, ability to use IT tools 
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ɺʚʝʜʝʥʠʝ 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʪʘʢ ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʦʚʳʰʘʶʪ ʤʦʪʠʚʘʮʠʶ ʦʙʫ-

ʯʘʶʱʠʭʩʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʘ ʠʤʝʥʥʦ: 

- ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʧʝʜʘʛʦʛʠ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʳ-

ʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʫʯʝʥʠʠ. 

- ɹʦʣʴʰʠʥʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʣʫʯʰʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʙʦʣʴʰʦʤ ʦʙʲʸʤʝ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʨʘʟʚʠʚʘʝʪ ʠʥʠʮʠʘʪʠʚʫ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. 

- ʇʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʘʷ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʷ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʧʨʦʚʝʨʝʥʥʳʝ ʩʭʝʤʳ ʠ ʩʮʝʥʘʨʠʠ ʚʝʜʝʥʠʷ ʫʨʦʢʦʚ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʧʦ-

ʣʫʯʘʝʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ. 

- ɹʦʣʴʰʠʥʩʪʚʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʨʦʚʝʜʝʥʠʝ ʜʠʘʛʥʦʩʪʠʢʠ 

ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʢʦʨʨʝʢʮʠʶ ʦʰʠʙʦʢ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʠ ʬʦʨʤʠʨʫʝʪ ʙʘʟʫ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʧʨʦʮʝʩʩʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʩʧʨʘʚʣʷʪʴ-

ʩʷ ʩ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ ʠ ʜʝʣʘʶʪ ʦʙʫʯʝʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. 

ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʯʪʦ ʞʝ ʪʘʢʦʝ çʪʝʭʥʦʣʦʛʠʷè ʠ çʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷè (ʊʘʙʣʠʮʘ 

1). ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʪʝʨʤʠʥʘ çʪʝʭʥʦʣʦʛʠʷè ʩʚʷʟʘʥʦ ʩ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʠ ʥʘʫʢʦʡ, ʦʙʦʟʥʘʯʘʷ ʤʝʪʦʜʳ ʠ ʧʨʠʸʤʳ, ʧʦʚʳʰʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ. 
 

ʊʘʙʣʠʮʘ 1. 

 ɸʥʘʣʠʟ ʟʥʘʯʝʥʠʷ ʪʝʨʤʠʥʦʚ çʪʝʭʥʦʣʦʛʠʷè ʠ çʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷè 
 

ɸʚʪʦʨ ɻʦʜ ʆʧʨʝʜʝʣʝʥʠʝ ʂʣʶʯʝʚʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ  

ʧʦʥʷʪʠʷ 

ʊɽʍʅʆʃʆɻʀʗ - ʵʪʦ 

ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʩʣʦʚʘʨʴ 
2000 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʦʨʷʜʦʢ 

ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟ-

ʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʤʝʪʘ 

ʪʨʫʜʘ ʠ ʚʳʧʫʩʢ ʛʦʪʦʚʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦ-

ʚʘʥʠʡ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ 

ʅʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ. 

ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʤʝʪʘ ʪʨʫ-

ʜʘ. 

ɺʳʧʫʩʢ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʉʦʙʣʶʜʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ɹʦʣʴʰʦʡ ʵʥʮʠʢ-

ʣʦʧʝʜʠʯʝʩʢʠʡ 

ʩʣʦʚʘʨʴ 

2000 

ʦʪʨʘʩʣʴ ʧʨʠʢʣʘʜʥʦʡ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ, ʠʩʩʣʝʜʫʶʱʘʷ ʧʨʦ-

ʤʳʰʣʝʥʥʳʝ ʩʧʦʩʦʙʳ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʧʨʘʚʠʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʟʜʝʣʠʡ, ʧʨʠʙʦʨʦʚ, ʤʘʰʠʥ, ʩʦ-

ʦʨʫʞʝʥʠʡ ʠ ʟʜʘʥʠʡ 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʩʧʦʩʦʙʳ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ. 

ʇʨʘʚʠʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʜʝʣʠʡ. 

ʀʥʞʝʥʝʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ (ʤʘʰʠ-

ʥʳ, ʧʨʠʙʦʨʳ, ʩʦʦʨʫʞʝʥʠʷ, ʟʜʘʥʠʷ). 

ʇʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘ-

ʙʦʪʢʠ. 

ʌʠʣʦʩʦʬʩʢʠʡ 

ʩʣʦʚʘʨʴ 
2001 

ʩʠʩʪʝʤʘ ʟʥʘʥʠʡ ʠ ʤʝʪʦʜʦʚ, ʧʨʠ-

ʤʝʥʷʝʤʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʧʨʘʢʪʠʢʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʚʝ-

ʱʝʩʪʚ ʚ ʧʦʣʝʟʥʳʝ ʧʨʦʜʫʢʪʳ ʠʣʠ 

ʧʨʝʜʤʝʪʳ ʧʦʪʨʝʙʣʝʥʠʷ 

ʉʠʩʪʝʤʘ ʟʥʘʥʠʡ ʠ ʤʝʪʦʜʦʚ. 

ʇʨʠʨʦʜʥʳʝ ʚʝʱʝʩʪʚʘ ï ʧʦʣʝʟʥʳʝ 

ʧʨʦʜʫʢʪʳ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ. 
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ʉʣʦʚʘʨʴ ʨʫʩʩʢʦʛʦ 

ʷʟʳʢʘ ʉ.ʀ. ʆʞʝ-

ʛʦʚʘ  

2016 ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪ-

ʢʠ, ʠʟʛʦʪʦʚʣʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʩʦ-

ʩʪʦʷʥʠʷ, ʩʚʦʡʩʪʚ, ʬʦʨʤʳ ʩʳʨʴʷ, 

ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉʳʨʴʸ ʠ ʤʘʪʝʨʠʘʣʳ. 

ʄʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʥʩʪʨʫʤʝʥʪʳ. 

ʈʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ. 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʨʝʜʘ. 

ʅʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. 

ɺʩʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʯʸʨʢʠʚʘʶʪ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʧʦʥʷʪʠʷ çʪʝʭʥʦʣʦʛʠʷè, ʦʪ-

ʥʦʩʷʱʠʝʩʷ ʢ ʨʘʟʥʳʤ ʩʬʝʨʘʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʙʱʠʡ ʩʤʳʩʣ ʧʦʥʷʪʠʷ çʪʝʭʥʦʣʦʛʠʷè ʩʚʦʜʠʪʩʷ ʢ 

ʪʦʤʫ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʩʚʷʟʘʥʘ ʩ ʤʝʪʦʜʦʤ, ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʣʠ ʧʨʦʮʝʜʫʨʦʡ, ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʜʦʩʪʠʞʝ-

ʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʢʘʢʦʤ-ʪʦ ʜʝʣʝ ʠʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊɽʍʅʆʃʆɻʀʗ ʚ ʧʝʜʘʛʦʛʠʢʝ - ʵʪʦ 

ɹ.ʊ. ʃʠʭʘʯʝʚ  

 

1987 ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʧʝʮʠʘʣʴʥʳʡ 

ʥʘʙʦʨ ʠ ʢʦʤʧʦʥʦʚʢʫ ʬʦʨʤ, ʤʝ-

ʪʦʜʦʚ, ʩʧʦʩʦʙʦʚ, ʧʨʠʝʤʦʚ ʦʙʫ-

ʯʝʥʠʷ ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ; 

ʤʝʪʦʜʦʚ, ʩʧʦʩʦʙʦʚ, ʧʨʠʸʤʦʚ 

ʦʙʫʯʝʥʠʷ, ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜʩʪʚ; ʦʥʘ ʝʩʪʴ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʦ- ʤʝʪʦʜʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥ-

ʪʘʨʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩ-

ʩʘ.  

ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚ-

ʢʠ. 

ʉʧʝʮʠʘʣʴʥʳʡ ʥʘʙʦʨ ʠ ʦʨʛʘʥʠʟʘʮʠʷ 

ʬʦʨʤ, ʤʝʪʦʜʦʚ, ʩʧʦʩʦʙʦʚ ʠ ʧʨʠʝʤʦʚ 

ʦʙʫʯʝʥʠʷ. 

ɺʦʩʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʠʥ-

ʩʪʨʫʤʝʥʪʘʨʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. 

ɺ.ʇ. ɹʝʩʧʘʣʴʢʦ  1989 ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʜʠʘ-

ʛʥʦʩʪʠʨʫʝʤʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝ-

ʣʝʡ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʘ-

ʪʝʨʠʘʣʦʚ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ ʩʪʫʜʝʥ-

ʪʦʚ ʠ ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʨʝ-

ʰʘʶʱʠʭ ʫʩʣʦʚʠʡ çʫʩʧʝʰʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʢʦʥʩʪʨʫʠʨʦ-

ʚʘʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʘʥʘ-

ʣʠʟ, ʜʠʘʛʥʦʩʪʠʢʫ, ʧʨʦʛʥʦʟ ʠ 

ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʘ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠè 

ɼʠʘʛʥʦʩʪʠʨʫʝʤʳʝ ʮʝʣʠ ʦʙʫʯʝʥʠʷ. 

ʆʙʲʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

ʟʥʘʥʠʡ. 

ʃʠʯʥʦʩʪʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʫʜʝʥʪʦʚ. 

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ.  

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɸʥʘʣʠʟ, ʜʠʘʛʥʦʩʪʠʢʘ, ʧʨʦʛʥʦʟ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

ʄ. ɺ. ʂʣʘʨʠʥ  1989 çʩʠʩʪʝʤʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠ ʧʦ-

ʨʷʜʦʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ 

ʣʠʯʥʦʩʪʥʳʭ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʮʝʣʝʡè 

ʉʠʩʪʝʤʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ. 

ʃʠʯʥʦʩʪʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. 

ɼʠʘʛʥʦʩʪʠʨʫʝʤʳʝ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʮʝʣʠ. 

ʀ.ʇ. ɺʦʣʢʦʚ  1989 çʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʜʦʩʪʠʞʝʥʠʷ 

ʧʣʘʥʠʨʫʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫ-

ʯʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʜʘʛʦ-

ʛʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ï ʵʪʦ ʩʪʨʦ-

ʛʦ ʥʘʫʯʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʪʦʯʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʛʘʨʘʥ-

ʪʠʨʫʶʱʠʭ ʫʩʧʝʭ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʠʭ ʜʝʡʩʪʚʠʡè 

ʇʨʦʮʝʩʩ ʜʦʩʪʠʞʝʥʠʷ ʧʣʘʥʠʨʫʝʤʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ʅʘʫʯʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

ʊʦʯʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ. 

ɻʘʨʘʥʪʠʷ ʫʩʧʝʭʘ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ. 
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ɺ.ʄ. ʄʦʥʘʭʦʚ  1990 ʧʨʦʜʫʤʘʥʥʘʷ ʚʦ ʚʩʝʭ ʜʝʪʘʣʷʭ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʧʨʦʚʝʜʝʥʠʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩ ʙʝʟʫʩʣʦʚʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʫʯʘ-

ʱʠʭʩʷ ʠ ʫʯʠʪʝʣʷ 

ʇʨʦʜʫʤʘʥʥʦʩʪʴ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʫʯʘʱʠʭʩʷ. 

ʂʦʤʬʦʨʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ʅ.ɽ.  ʑʫʨʢʦʚʘ  2002 ʧʨʠʢʣʘʜʥʘʷ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ 

ʜʠʩʮʠʧʣʠʥʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʨʝʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʝʜʘ-

ʛʦʛʘ ʩ ʜʝʪʴʤʠ ʢʘʢ ʨʝʰʘʶʱʠʡ 

ʬʘʢʪʦʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʝʪʝʡ ʩ 

ʦʢʨʫʞʘʶʱʠʤʠ ʤʠʨʦʤ, ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʪʦʥʢʦʛʦ ʦʧʨʘʚʜʘʥʥʦʛʦ 

ñʧʨʠʢʦʩʥʦʚʝʥʠʷ ʢ ʣʠʯʥʦʩʪʠò, 

ʠʩʢʫʩʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʚʣʘʜʝʝʪ 

ʧʝʜʘʛʦʛ 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ ʤʝʪʦʜʳ ʧʝ-

ʜʘʛʦʛʠʢʠ. 

ʇʨʷʤʦʡ ʢʦʥʪʘʢʪ ʧʝʜʘʛʦʛʘ ʩ ʜʝʪʴʤʠ. 

ɺʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʥʦʰʝ-

ʥʠʡ ʨʝʙʝʥʢʘ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʦʜ-

ʭʦʜ ʢ ʨʝʙʸʥʢʫ (çʧʨʠʢʦʩʥʦʚʝʥʠʝ ʢ 

ʣʠʯʥʦʩʪʠè). 

ɺʣʘʜʝʥʠʝ ʧʝʜʘʛʦʛʦʤ ʦʩʦʙʳʤʠ ʤʝʪʦ-

ʜʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɺ.ɸ. ʉʣʘʩʪʸʥʠʥ  2002 ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ, ʬʦʨʤ ʠ 

ʩʨʝʜʩʪʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʫʯʘ-

ʶʱʠʭʩʷ, ʧʦʩʪʨʦʝʥʥʳʭ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʜʦ-

ʩʪʠʛʘʪʴ ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ, ʬʦʨʤ ʠ 

ʩʨʝʜʩʪʚ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʮʝʣʝʧʦʣʘʛʘʥʠʝ. 

ɽ.ʀ. ʇʦʣʘʪ  2018 ʩʪʨʦʛʦ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʠ ʜʝ-

ʪʘʣʴʥʦ ʧʨʦʨʘʙʦʪʘʥʥʳʡ ʧʨʦʮʝʩʩ, 

ʚʢʣʶʯʘʶʱʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʢʦʥʪʨʦʣʴ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʛʦ ʠ ʛʘʨʘʥʪʠʨʦ-

ʚʘʥʥʦ ʫʩʧʝʰʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ 

ʜʦʩʪʠʞʝʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʮʝʣʝʡ.  

ʋʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʠ ʜʝʪʘʣʠʟʘʮʠʷ 

ʧʨʦʮʝʩʩʘ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ. 

ʇʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ. 

ɺʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ. 

ɻʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʜʦʩʪʠʞʝʥʠʝ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ. 

ʀ.ʖ. ʇʨʦʭʦʨʦʚʘ  2019 ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʠʩʪʝʤʘʪʠʟʠʨʦ-

ʚʘʥʥʳʭ ʤʝʪʦʜʠʢ, ʧʦʜʭʦʜʦʚ ʠ 

ʪʝʭʥʠʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʥʘʜʸʞʥʦʝ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʝ ʜʦ-

ʩʪʠʞʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝ-

ʣʝʡ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙ-

ʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʚ ʭʦʜʝ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʠʢʠ. 

ʅʘʜʸʞʥʦʝ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ. 

ʇʨʦʛʥʦʟʠʨʫʝʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʋʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ. 

ɸ.ɹ. ʉʦʣʦʚʴʸʚ  2021 ʦʩʦʟʥʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʨʦʮʝʜʫʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʵʬ-

ʬʝʢʪʠʚʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʦʙʫʯʝ-

ʥʠʷ, ʚʢʣʶʯʘʶʱʫʶ ʜʠʘʛʥʦʩʪʠʢʫ, 

ʧʦʩʪʘʥʦʚʢʫ ʮʝʣʝʡ, ʧʦʜʙʦʨ ʤʝʪʦ-

ʜʦʚ ʠ ʦʮʝʥʢʫ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ. 

ʆʩʦʟʥʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʨʦʮʝʜʫʨ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʩʪʘʨʪʦʚʦʛʦ ʫʨʦʚʥʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʯʸʪʢʠʭ ʮʝʣʝʡ. 

ʇʦʜʙʦʨ ʘʜʝʢʚʘʪʥʳʭ ʤʝʪʦʜʦʚ. 

ʆʮʝʥʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʀ.ɸ. ʋʤʘʥ  2025 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (ʥʝ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʩʪʨʦʛʦ ʫʧʦʨʷʜʦʯʝʥʥʘʷ) 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ, ʦʧʝ-

ʨʘʮʠʡ ʠ ʧʨʠʸʤʦʚ, ʩʦʩʪʘʚʣʷʶ-

ʱʠʭ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʮʝʣʦʩʪʥʫʶ 

ʜʠʜʘʢʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʨʝʘʣʠ-

ʟʘʮʠʷ ʢʦʪʦʨʦʡ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʠʞʝ-

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʜʫʨ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠ ʧʨʠʸ-

ʤʳ. 

ʎʝʣʦʩʪʥʘʷ ʜʠʜʘʢʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ. 

ɼʦʩʪʠʞʝʥʠʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ. 

ʈʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ. 
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ʥʠʶ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ ʮʝʣʝʡ 

ʦʙʫʯʝʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʮʝ-

ʣʦʩʪʥʦʤʫ ʨʘʟʚʠʪʠʶ ʣʠʯʥʦʩʪʠ 

ʦʙʫʯʘʶʱʝʛʦʩʷ. 

 

ʇ.ʀ. ʆʙʨʘʟʮʦʚ, 

ɸ.ʀ. ʋʤʘʥ, ʄ.ʗ. 

ɺʠʣʝʥʩʢʠʡ  

2025 ʩʚʷʟʘʥʘ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʧʦʩʪʨʦ-

ʝʥʠʝʤ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʩ ʫʯʝʪʦʤ ʛʘʨʘʥʪʠʨʦ-

ʚʘʥʥʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʜʠʜʘʢʪʠʯʝ-

ʩʢʠʭ ʮʝʣʝʡ. ñʊʝʭʥʦʣʦʛʠʷ ʦʙʫʯʝ-

ʥʠʷ ʵʪʦ ʥʝ ʯʪʦ ʠʥʦʝ ʢʘʢ ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʩʪʘʜʠʷ ʨʘʟʚʠʪʠʷ ʤʝʪʦ-

ʜʠʢʠò.  

ʆʧʪʠʤʘʣʴʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʈʝʘʣʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɻʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʜʦʩʪʠʞʝʥʠʝ ʜʠ-

ʜʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

 

 

ʂʘʞʜʦʝ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʜʯʸʨʢʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʛʨʘʥʠ ʧʦʥʷʪʠʷ 

çʪʝʭʥʦʣʦʛʠʷè ʚ ʧʝʜʘʛʦʛʠʢʝ, ʥʦ ʩʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: 

V ʧʦʩʪʘʥʦʚʢʘ ʢʦʥʢʨʝʪʥʳʭ ʠ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ; 

V ʨʝʛʫʣʷʨʥʘʷ ʧʨʦʚʝʨʢʘ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

V ʫʯʸʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ; 

V ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʢʨʳʪʠʝ ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ;  

V ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

V ʜʝʪʘʣʴʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʚʩʝʭ ʵʪʘʧʦʚ ʦʙʫʯʝʥʠʷ; 

V ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ; 

V ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʀʪʘʢ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ï ʵʪʦ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʜʦʩʪʠʞʝʥʠʷ ʧʣʘʥʠʨʫʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ 

ɺʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬ-

ʨʦʚʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʨʝʬʣʝʢʩʠʚʥʳʭ ʫʤʝʥʠʡ 

ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʨʠʩ. 1):  

1. ʎʝʣʝʚʦʡ ʢʦʤʧʦʥʝʥʪ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʤʠ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʧʨʝʜʝʣʷʝʪ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʦʙʫʯʝʥʠʷ, ʩʦʛʣʘʩʫʶʱʠʝʩʷ ʩ ʪʨʝʙʦʚʘ-

ʥʠʷʤʠ ʩʪʘʥʜʘʨʪʘ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʥʪʠʥʛʝʥʪʘ ʦʙʫʯʘʶʱʠʭʩʷ.  

ʉʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ʩʨʝʜʥʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 2025 ʛʦʜʘ (ʌɻʆʉ ʉʇʆ 2025), ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʦʝʥʠʷ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʫ ʚʳʧʫʩʢʥʠʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʙʱʠʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ.  

ʌɻʆʉ ʉʇʆ 2025, ʢʘʩʘʶʱʠʡʩʷ ʨʘʟʚʠʪʠʷ ʨʝʬʣʝʢʩʠʚʥʳʭ ʫʤʝʥʠʡ ʩʪʫʜʝʥʪʦʚ, ʦʨʠʝʥʪʠʨʫ-

ʝʪ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʛʦʪʦʚʳʭ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʬʫʥʢʮʠʡ, ʘʜʝʢʚʘʪʥʦʤʫ ʦʮʝʥʠʚʘʥʠʶ ʩʝʙʷ ʠ ʩʚʦʝʡ ʨʘʙʦʪʫ, ʩʪʨʝʤʷʱʠʭʩʷ ʢ ʧʦʩʪʦʷʥʥʦʤʫ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʘʚʳʢʦʚ. 

2. ʉʦʜʝʨʞʘʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦ-

ʚʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʪ-

ʙʦʨʦʤ ʠ ʩʪʨʫʢʪʫʨʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. 
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ʈʠʩ. 1. ʊʝʭʥʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ 

ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ 

 ʩʨʝʜʩʪʚʘʤʠ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 
 

ʊʝʭʥʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ 

ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ ʩʪʨʦʠʪʩʷ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʬʣʝʢʩʠʠ, ʨʝʬʣʝʢʩʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʝʬʣʝʢʩʠʠ ʩʦʜʝʨ-

ʞʘʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʥʘ ʨʘʟʚʠʪʠʠ ʩʘʤʦʘʥʘʣʠʟʘ, ʩʘʤʦʦʮʝʥʢʠ, ʩʘʤʦʢʨʠʪʠʯʥʦʩʪʠ, ʩʘʤʦʨʘʟ-

ʚʠʪʠʠ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 
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3. ʇʨʦʮʝʩʩʫʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦ-

ʚʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚʢʣʶʯʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ, ʩʨʝʜʩʪʚ ʠ ʬʦʨʤ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʙʫʯʘʶʱʠʤʠʩʷ ʠ ʜʝʡʩʪʚʠʷʤʠ 

ʧʝʜʘʛʦʛʘ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʠ ʨʝʘʣʠʟʘʮʠʶ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʊʝʭʥʦʣʦʛʠʷ ʦʭʚʘʪʳʚʘʝʪ ʛʨʫʧʧʦʚʫʶ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝ-

ʥʠʷ ʠ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʘʢʪʠʚʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ: ʦʙʩʫʞʜʝʥʠʝ ʩʣʦʞʥʳʭ ʚʦ-

ʧʨʦʩʦʚ, ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʩʘʤʦʘʥʘʣʠʟʘ, ʨʘʙʦʪʘ ʩ ʢʝʡʩ-ʤʝʪʦʜʘʤʠ, ʧʦʩʪʘʥʦʚʢʘ ʨʝʬʣʝʢʩʠʚʥʳʭ 

ʚʦʧʨʦʩʦʚ, ʥʘʧʨʘʚʣʷʶʱʠʭ ʩʪʫʜʝʥʪʦʚ ʛʣʫʙʦʢʦ ʤʳʩʣʠʪʴ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʧʦʜʜʝʨʞʠʚʘʶ-

ʱʝʛʦ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʢʦʤʤʫʥʠʢʘʮʠʶ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʠ 

ʢʦʥʪʨʦʣʴ ʫʩʧʝʚʘʝʤʦʩʪʠ. 

4.  ʂʦʤʧʦʥʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʨʛʘʥʠʯʥʦ ʚʩʪʨʦʝʥ ʚʦ ʚʩʶ ʩʪʨʫʢʪʫʨʫ ʪʝʭ-

ʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ 

ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʘʢ-

ʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʚʝʣʠʯʠʚʘʝʪ ʜʠʘʧʘʟʦʥ ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʚʦʚʣʝʯʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʨʝʬʣʝʢʩʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʟʘʥʷʪʠʠ, ʚʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʗʥʜʝʢʩ.ɼʠʩʢʘ, Mail.ru ʆʙʣʘʢʘ, ʢʦʥʩʪʨʫʢʪʦʨʘ LearningApps, Microsoft 

forms, ʩʝʨʚʠʩʘ ʦʧʨʦʩʦʚ Testograf, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝʩʫʨʩʘ Online Test Pad, ʧʨʠʣʦʞʝʥʠʷ ʆʥ-

ʣʘʡʥ-ʩʝʢʫʥʜʦʤʝʨ, ʠʛʨʦʚʳʭ ʧʣʘʪʬʦʨʤ Kahoot!, ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʜʦʩʦʢ Padlet ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ Moodle. ʇʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʥʘʙʦʨ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ ʠ ʧʣʘʪʬʦʨʤ ʥʘ ʟʘʥʷʪʠʠ ʬʦʨʤʠʨʫʝʪ ʨʝʬʣʝʢʩʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ ʦʙʫʯʘ-

ʶʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

5.  ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦ-

ʚʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʦ-

ʩʪʠʞʝʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʶ ʤʛʥʦʚʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʩʣʦʞʥʦʩʪʠ, ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʭʦʜ ʟʘʥʷʪʠʷ 

ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʢʦʨʨʝʢʮʠʶ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʦʙʫʯʘʶʱʠʭʩʷ.  ɼʘʥʥʳʡ ʩʧʦʩʦʙ 

ʜʠʘʛʥʦʩʪʠʢʠ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʨʝʬʣʝʢʩʠʚ-

ʥʳʤʠ ʫʤʝʥʠʷʤʠ ʦʙʫʯʘʶʱʠʭʩʷ. 

6. ʂʦʨʨʝʢʮʠʦʥʥʦ-ʦʮʝʥʦʯʥʳʡ ʢʦʤʧʦʥʝʥʪ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘ-

ʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʮʠʬʨʦʚʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʘʶ-

ʱʠʭʩʷ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʜʦʩʪʠʞʝʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ, ʜʠʘʛʥʦʩʪʠʢʫ 

ʧʨʦʙʣʝʤ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʦ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʀ, ʚ 

ʩʣʫʯʘʝ ʥʘʜʦʙʥʦʩʪʠ, ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʮʝʣʝʡ, ʩʦʜʝʨʞʘʥʠʷ, ʬʦʨʤ, ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ. 

7. ʈʝʟʫʣʴʪʘʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦ-

ʚʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʩʪʠʞʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣɹ -

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʫʯʝʙ-

ʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʳʷʚʣʷʪʴ ʧʨʦʙʣʝʤʳ, ʥʘʭʦʜʠʪʴ ʩʧʦʩʦʙʳ ʠʭ ʨʝʰʝʥʠʷ ʠ ʥʘʤʝʯʘʪʴ ʩʣʝʜʫʶ-

ʱʠʝ ʩʪʨʘʪʝʛʠʠ. ʎʝʣʴ ʜʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ï ʧʦʚʳʩʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ 

ʤʦʪʠʚʘʮʠʶ ʦʙʫʯʘʶʱʠʭʩʷ ʧʫʪʝʤ ʨʘʟʚʠʪʠʷ ʫ ʥʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʢ ʩʘʤʦʘʥʘʣʠʟʫ, ʩʘʤʦʦʮʝʥʢʝ, 

ʩʘʤʦʨʘʟʚʠʪʠʶ, ʩʘʤʦʢʨʠʪʠʯʥʦʩʪʠ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʂʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʫʩʧʝʰʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʠ ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ. 

ʇʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝ̫-

ʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʤʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʦʙʷʟʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 
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ʚʘʞʝʥ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʝʟʫʣʴ-

ʪʘʪʘ. 

ɺʳʜʝʣʠʤ ʵʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ (ʨʠʩ. 1): 

1.  ʇʦʩʪʘʥʦʚʢʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ: ʯʸʪʢʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʞʠʜʘʥʠʡ ʦʪ ʦʙʫʯʘʶʱʠʭʩʷ (ʯʝʤʫ ʦʥʠ ʜʦʣʞʥʳ ʥʘʫʯʠʪʴʩʷ), ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ. 

2. ɸʥʘʣʠʟ ʢʦʥʪʠʥʛʝʥʪʘ ʦʙʫʯʘʶʱʠʭʩʷ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʠ ʠʥʜʠʚʠʜʫʘʣʥɹʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ, ʦʮʝʥʢʘ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ, ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʤʦʪʠʚʘʮʠʠ 

ʦʙʫʯʘʶʱʠʭʩʷ. 

3. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

4. ɺʳʙʦʨ ʤʝʪʦʜʦʚ ʠ ʬʦʨʤ ʦʙʫʯʝʥʠʷ. 

5. ʇʦʜʛʦʪʦʚʢʘ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʟʘʜʘʥʠʡ, ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, ʨʘʟʜʘʪʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʟʝʥʪʘʮʠʡ; ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

6. ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ: ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ. 

7. ʈʝʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ: ʧʨʦʚʝʜʝʥʠʝ ʟʘʥʷʪʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʩʮʝ-

ʥʘʨʠʷʤʠ, ʧʦʜʜʝʨʞʘʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ. 

8. ʂʦʨʨʝʢʮʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʝʛʦ ʵʪʘʧʝ ʪʝʭʥʦʣʦʛʠʠ: 

ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʥʘʙʣʶʜʝʥʠʡ, ʚʥʝʩʝʥʠʝ ʧʦʧʨʘʚʦʢ ʠ ʫʣʫʯʰʝʥʠʡ ʚ ʧʦʩʣʝ-

ʜʫʶʱʠʝ ʮʠʢʣʳ ʦʙʫʯʝʥʠʷ. 

9. ʉʙʦʨ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʳʷʚʣʝʥʠʝ ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʨʘʟʨʘʙʦʪʘʥ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ, ʚʥʝʩʝʥʠʝ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʜʦʨʘʙʦʪʢʝ ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ ʠʩʧʦʣʟɹʦ-

ʚʘʥʠʶ. 

ʃʶʙʦʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʘ ʟʘʥʷʪʠʠ ʥʘʧʨʘʚʣʝʥ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝ-

ʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ.  

ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʙʫʯʘʶʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʤʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʙʳʣʘ ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʘ ʙʘʟʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʛʦʨʦʜʘ ʄʦʩʢʚʳ çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ ˉ 34è ʠ 

ɸʨʟʘʤʘʩʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʠʤ. ɺ.ɸ. ʅʦʚʠʢʦʚʘ (ʆʪʜʝʣʝʥʠʝ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ɸʨʟʘʤʘʩʩʢʦʛʦ ʬʠʣʠʘʣʘ ʅʅɻʋ). ɺ ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘ-

ʙʦʪʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 56 ʦʙʫʯʘʶʱʠʭʩʷ 1-3 ʢʫʨʩʦʚ, ʘ ʪʘʢʞʝ 22 ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʉʪʫʜʝʥʪʳ 

ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ (ʕɻ) ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ʂɻ). 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʪʨʠ ʵʪʘʧʘ: ʢʦʥʩʪʘʪʠʨʫʶʱʠʡ ʵʪʘʧ, ʬʦʨʤʠʨʫʶʱʠʡ 

ʵʪʘʧ ʠ ʢʦʥʪʨʦʣʴʥʳʡ ʵʪʘʧ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʣʝʪ.  ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦ-

ʩʪʠ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʨʠʪʝʨʠʠ 

ʦʮʝʥʢʠ ʩ ʫʯʸʪʦʤ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: ʩʘʤʦʘʥʘʣʠʟ, ʩʘʤʦʦʮʝʥʢʘ, ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʩʘʤʦʢʨʠʪʠʯʥʦʩʪʴ ʠ ʩʘ-

ʤʦʨʘʟʚʠʪʠʝ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʸʥ ʧʦʜʙʦʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʜʠʘʛʥʦ-

ʩʪʠʢʠ ʫʢʘʟʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʨʝʬʣʝʢʩʠʚʥʳʭ ʫʤʝʥʠʡ 

ʦʙʫʯʘʶʱʠʭʩʷ. 

ɼʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘ-

ʶʱʠʭʩʷ ʩʨʝʜʠ ʫʯʘʩʪʥʠʢʦʚ ʕɻ ʠ ʂɻ ʥʘ ʬʦʨʤʠʨʫʶʱʝʤ ʵʪʘʧʝ ʚʩʝʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʧʨʦʚʦʜʠʣʠʩʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʧʨʦʩʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʕɻ ʠ ʂɻ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʉʨʘʚʥʝʥʠʝ ʫʨʦʚʥʷ ʨʝʬʣʝʢʩʠʚʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʕɻ ʥʘ ʢʦʥʩʪʘʪʠʨʫʶʱʝʤ ʠ ʢʦʥʪʨʦʣʴ-

ʥʦʤ ʵʪʘʧʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʣʦ (ʨʠʩ. 2): ʠʩʯʝʟʣʠ ʦʙʫʯʘʶʱʠʝʩʷ ʩ ʨʝʧʨʦ-
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ʜʫʢʪʠʚʥʳʤ ʠ ʥʘʯʘʣʴʥʳʤ ʫʨʦʚʥʷʤʠ ʨʝʬʣʝʢʩʠʚʥʦʩʪʠ. ʋʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʩʪʫʜʝʥʪʦʚ ʩ ʢʨʝʘ-

ʪʠʚʥʳʤ ï 14,29 % ʠ ʧʨʦʜʫʢʪʠʚʥʳʤ ï 32,14 % ʫʨʦʚʥʷʤʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʨʦʩʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʝʬʣʝʢʩʠʠ ʫ ʩʪʫʜʝʥʪʦʚ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʩʥʦʚʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʪʝʧʝʨʴ ʦʪʥʦʩʠʪʩʷ ʢ ʙʘʟʦʚʦʤʫ ʫʨʦʚʥʶ ï 53,57 %. 
 

 
 

ʈʠʩ. 2. ʉʨʘʚʥʝʥʠʝ ʫʨʦʚʥʷ ʨʝʬʣʝʢʩʠʚʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʕɻ ʥʘ ʢʦʥʩʪʘʪʠʨʫʶʱʝʤ ʠ ʢʦʥ-

ʪʨʦʣʴʥʦʤ ʵʪʘʧʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 
 

 
 

ʈʠʩ. 3. ʉʨʘʚʥʝʥʠʝ ʫʨʦʚʥʷ ʨʝʬʣʝʢʩʠʚʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʂɻ ʥʘ ʢʦʥʩʪʘʪʠʨʫʶʱʝʤ  

ʠ ʢʦʥʪʨʦʣʴʥʦʤ ʵʪʘʧʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 
 

ʉʨʘʚʥʝʥʠʝ ʫʨʦʚʥʷ ʨʝʬʣʝʢʩʠʚʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʂɻ ʥʘ ʢʦʥʩʪʘʪʠʨʫʶʱʝʤ ʠ ʢʦʥʪʨʦʣʴ-

ʥʦʤ ʵʪʘʧʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʣʦ (ʨʠʩ. 3): ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟ-

ʤʝʥʝʥʠʝ ʤʝʞʜʫ ʙʘʟʦʚʳʤ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤ ʫʨʦʚʥʷʤʠ. ʅʘ ʦʩʪʘʣʴʥʳʭ ʫʨʦʚʥʷʭ ʨʝʬʣʝʢʩʠʚʥʦ-

ʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʨʝʟʫʣʴʪʘʪ ʦʩʪʘʣʩʷ ʧʨʝʞʥʠʤ.  
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʸʥʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʜʦʢʘʟʘʣʘ ʩʚʦʶ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʩʨʝʜʩʪʚ ʥʘ ʟʘʥʷʪʠʠ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʤʦʪʠʚʘʮʠʠ ʠ ʠʥʪʝʨʝʩʘ ʦʙʫʯʘʶʱʠʭʩʷ; ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʶ ʦʙʫʯʝʥʠʷ, ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʦʙʨʘʪʥʫʶ ʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʩʚʷʟʴ, ʧʦʟʚʦʣʷʶ-

ʱʫʶ ʦʧʝʨʘʪʠʚʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ; ʘʢʪʠʚʥʦ ʚʦʚʣʝʢʘʝʪ ʩʪʫʜʝʥʪʦʚ ʚ ʨʝʬʣʝʢ-

ʩʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ; ʨʘʟʚʠʚʘʝʪ ʚʘʞʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʚʢʣʶʯʘʷ ʩʘʤʦʘʥʘ-

ʣʠʟ, ʩʘʤʦʦʮʝʥʢʫ, ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʩʘʤʦʨʘʟʚʠʪʠʝ. 
ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʤʝʪʦʜʠʯʝʩʢʘʷ ʥʦʚʠʟʥʘ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘ-

ʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʠʥʪʝʛʨʠʨʫʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜ-

ʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʩʨʝʜʩʪʚ, ʩʦʟʜʘʚʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʂʦʥʮʝʧʪʫʘʣʴʥʦ ʪʝʭʥʦʣʦʛʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʛʣʫʙʦʢʦʤ ʧʦ-

ʥʠʤʘʥʠʠ ʨʦʣʠ ʨʝʬʣʝʢʩʠʠ ʚ ʧʦʟʥʘʥʠʠ, ʧʦʜʯʝʨʢʠʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʦʟʥʘʥʠʷ ʩʪʫʜʝʥʪʘʤʠ 
ʩʦʙʩʪʚʝʥʥʳʭ ʤʳʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʧʦʩʦʙʦʚ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ. 

ʉ ʤʝʪʦʜʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʪʘʣʴʥʦ ʧʨʦʜʫʤʘʥʥʳʝ ʟʘʜʘʥʠʷ ʠ ʧʨʠʸʤʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʨʘʤʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʛʣʫʙʦʢʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʭ ʢʘʯʝʩʪʚʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ 

ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʘ ʫʯʠʪʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʌʝʜʝ-

ʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ (ʌɻʆʉ ʉʇʆ 2025) ʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ, ʦʩʦʟʥʘʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʫʩʧʝʭʠ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ, ʩʦʟʜʘʸʪ 

ʧʨʦʯʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. 
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Abstract.  The article is devoted to the study of pedagogical technologies that con-
tribute to the formation of reflection among students of secondary vocational educa-
tion institutions using digital educational resources. The article presents theoretical 
concepts of the concepts of "technology" and "pedagogical technology", reveals the 
significance of pedagogical technology as a tool for increasing the efficiency of the 
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educational process. The main components of the technology of forming reflection 
among students of secondary vocational education institutions using digital educa-
tional tools are highlighted: target, content, procedural, information and technologi-
cal, diagnostic, correctional and evaluative and result. Special attention is paid to the 
role of modern information technologies in the educational process, emphasizing 
their impact on the formation of cognitive activity reflection among students in sec-
ondary vocational education institutions.The article presents a step-by-step algo-
rithm for designing a technology for developing cognitive activity reflection in stu-
dents of secondary vocational education institutions using digital educational tools: 
setting goals, analyzing the student population, selecting teaching methods and tools, 
monitoring and correcting results. This technology aims to create conditions for ac-
tive inclusion of students in educational activities that contribute to their profession-
al growth and personal development. Thus, the application of the proposed technol-
ogy for developing cognitive activity reflection in students of secondary vocational 
education institutions using digital educational tools will provide a comprehensive 
approach to learning, contributing to the development of cognitive activity reflection 
in students. 

Keywords:  pedagogical technology, student reflection, students, digital educational 
tools 
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ɺʚʝʜʝʥʠʝ 

ʄʘʨʢ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʳʜʘʶʱʠʭʩʷ ʤʘʪʝʤʘʪʠʢʦʚ 

XX ʚʝʢʘ ʠ ʦʙʨʘʱʝʥʠʝ ʢ ʝʛʦ ʥʘʩʣʝʜʠʶ (ʧʨʠʫʨʦʯʝʥʥʦʝ ʢ 105-ʣʝʪʠʶ ʩʦ ʜʥʷ ʝʛʦ ʨʦʞʜʝʥʠʷ) 

ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʥʝʤʘʣʫʶ ʧʦʣʴʟʫ ʤʘʪʝʤʘʪʠʢʘʤ ʠ ʤʝʭʘʥʠʢʘʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʩʦʜʝʨʞʠʪ 

ʤʥʦʞʝʩʪʚʦ ʥʝʪʨʠʚʠʘʣʴʥʳʭ ʠʜʝʡ, ʣʝʞʘʱʠʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʦʙʣʘʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ. ɿʜʝʩʴ ʤʳ ʚʳʥʫʞʜʝʥʳ ʦʛʨʘʥʠʯʠʪʴ ʩʝʙʷ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝʡ (ʢʦʥʝʮ 1960-ʭ ʛʛ.) ʧʦ ʪʦʡ 

ʧʨʠʯʠʥʝ, ʯʪʦ ʜʣʷ ʦʮʝʥʢʠ ʟʥʘʯʠʤʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʣʞʥʦ ʧʨʦʡʪʠ ʥʝ ʤʝʥʝʝ 

ʧʦʣʫʚʝʢʘ (ɻʨʠʮʝʥʢʦ, 2025). ʕʪʦʪ ʪʝʟʠʩ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʧʦʜʪʚʝʨʞʜʝʥʠʡ 

(Howlett, 2025). ɺʦ-ʧʝʨʚʳʭ, ʥʘʫʯʥʦʤʫ ʩʦʦʙʱʝʩʪʚʫ ʥʫʞʥʦ ʚʨʝʤʷ, ʯʪʦʙʳ ʪʱʘʪʝʣʴʥʦ ʧʨʦʚʝʨʠʪʴ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦʥʷʪʴ ʠ ʧʨʠʥʷʪʴ ʥʦʚʳʝ ʠʜʝʠ. ɺʦ-ʚʪʦʨʳʭ, ʟʘʯʘʩʪʫʶ ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʞʜʘʪʴʩʷ ʧʦʜʭʦʜʷʱʝʛʦ ʢʦʥʪʝʢʩʪʘ, ʚ ʢʦʪʦʨʦʤ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʢʨʦʶʪʩʷ ʧʦʣʥʦʩʪʴʶ. ɺ-

ʪʨʝʪʴʠʭ, ʚ ʩʠʣʫ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʠ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʜʘʞʝ ʪʘʢʘʷ ʧʨʝʩʪʠʞʥʘʷ ʧʨʝʤʠʷ, ʢʘʢ 

ɸʙʝʣʝʚʩʢʘʷ, ʦʪʤʝʯʘʝʪ ʨʘʙʦʪʳ ʤʘʪʝʤʘʪʠʢʦʚ ʧʦʣʫʚʝʢʦʚʦʡ ʜʘʚʥʦʩʪʠ. 

ɺ ʤʘʪʝʨʠʘʣʘʭ ʤʝʤʦʨʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢ ʢʦʠʤ ʷ ʦʪʥʦʰʫ ʥʘʩʪʦʷʱʫʶ ʩʪʘʪʴʶ, ʧʨʠʥʷʪʦ 

ʥʘʯʠʥʘʪʴ ʩ ʙʠʦʛʨʘʬʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ. ɸʚʪʦʨ ʩʯʠʪʘʝʪ ʵʪʫ ʪʨʘʜʠʮʠʶ ʧʨʘʚʠʣʴʥʦʡ, ʧʦʵʪʦʤʫ ʚ 

ʩʣʝʜʫʶʱʝʤ ʧʘʨʘʛʨʘʬʝ ʧʨʠʚʦʜʠʪ ʩʚʝʜʝʥʠʷ ʦ ʄ.ɸ. ʂʨʘʩʥʦʩʝʣʴʩʢʦʤ, ʭʦʪʷ ʠ ʥʦʩʷʱʠʝ 

ʩʧʨʘʚʦʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ ʧʨʦʣʠʚʘʶʱʠʝ ʩʚʝʪ ʥʘ ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ 

ʦʙʦʟʥʘʯʘʶʱʠʝ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 

1. ɹʠʦʛʨʘʬʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ  

ʄ.ɸ. ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ ʨʦʜʠʣʩʷ 27 ʘʧʨʝʣʷ 1920 ʛʦʜʘ 

ʥʘ ʋʢʨʘʠʥʝ ʚ ʛ. ʉʪʘʨʦʢʦʥʩʪʘʥʪʠʥʦʚʝ (ʍʤʝʣʴʥʠʮʢʘʷ ʦʙʣ.). 

ɽʛʦ ʦʪʝʮ ï ɸʣʝʢʩʘʥʜʨ ʗʢʦʚʣʝʚʠʯ, ʨʘʙʦʪʘʣ ʠʥʞʝʥʝʨʦʤ-

ʩʪʨʦʠʪʝʣʝʤ ʚ ɸʟʦʚʨʳʙʪʨʝʩʪʝ. ʄʘʪʴ ï ʌʘʥʥʠ ʄʦʠʩʝʝʚʥʘ, 

ʧʨʝʧʦʜʘʚʘʣʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ. ɺ ʩʝʤʴʝ 

ʂʨʘʩʥʦʩʝʣʴʩʢʠʭ ʙʳʣʦ ʜʚʘ ʩʳʥʘ. ʉʪʘʨʰʠʡ (ʀʦʩʠʬ) 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʪʘʣ ʠʟʚʝʩʪʥʳʤ ʠʥʞʝʥʝʨʦʤ-ʤʝʪʘʣʣʫʨʛʦʤ, 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʄʦʩʢʦʚʩʢʦʛʦ 

ʟʘʚʦʜʘ ʩʧʝʮʠʘʣʴʥʳʭ ʩʧʣʘʚʦʚ. ʄʣʘʜʰʠʡ (ʄʘʨʢ) ʚʳʙʨʘʣ 

ʧʨʦʬʝʩʩʠʶ ʤʘʪʝʤʘʪʠʢʘ (ɸʩʘʨʠʥ, 1997).  

ɺ 1932 ʛʦʜʫ ʩʝʤʴʷ ʂʨʘʩʥʦʩʝʣʴʩʢʠʭ ʧʝʨʝʝʟʞʘʝʪ ʚ 

ʧʨʠʤʦʨʩʢʠʡ ʛ. ɹʝʨʜʷʥʩʢ (ɿʘʧʦʨʦʞʩʢʘʷ ʦʙʣ.). ɺ 1938 ʛʦʜʫ 

ʄʘʨʢ ʦʢʘʥʯʠʚʘʝʪ ʩʨʝʜʥʶʶ ʰʢʦʣʫ ʠ ʧʦʩʪʫʧʘʝʪ ʥʘ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʂʠʝʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ 

ʩʚʷʟʠ ʩ ʥʘʯʘʚʰʝʡʩʷ ʚʦʡʥʦʡ ʂʠʝʚʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚ 1941 

ʛʦʜʫ ʵʚʘʢʫʠʨʫʶʪ ʚ ʂʘʟʘʭʩʪʘʥ (ʛ. ʂʟʳʣ-ʆʨʜʘ), ʛʜʝ ʦʥ ʩʪʘʣ ʥʘʟʳʚʘʪʴʩʷ ʆʙʲʝʜʠʥʝʥʥʳʤ 

ʫʢʨʘʠʥʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ. ɺ 1942 ʛʦʜʫ ʄ.ɸ. ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ ʟʘʢʘʥʯʠʚʘʝʪ ʆʙʲʝʜʠʥʝʥʥʳʡ 

ʫʢʨʘʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʟʘʪʝʤ ʯʝʪʳʨʝ ʛʦʜʘ ʩʣʫʞʠʪ ʚ ʉʦʚʝʪʩʢʦʡ ɸʨʤʠʠ: ʧʨʝʧʦʜʘʸʪ ʚ 
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ʈʷʟʘʥʩʢʦʤ ʘʨʪʠʣʣʝʨʠʡʩʢʦʤ ʫʯʠʣʠʱʝ, ʵʚʘʢʫʠʨʦʚʘʥʥʦʤ ʚ ʚʦʝʥʥʳʝ ʛʦʜʳ ʚ ʛ. ʊʘʣʛʘʨ ɸʣʤʘ-

ɸʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (ɹʦʛʘʪʦʚ, 2020). ɺ 1946 ʛʦʜʫ ʄʘʨʢ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʜʝʤʦʙʠʣʠʟʦʚʘʣʩʷ ʚ 

ʟʚʘʥʠʠ ʣʝʡʪʝʥʘʥʪʘ ʠ ʚ ʘʚʛʫʩʪʝ ʵʪʦʛʦ ʛʦʜʘ ʧʝʨʝʝʟʞʘʝʪ ʚ ʂʠʝʚ. ɿʜʝʩʴ ʦʥ ʧʦʣʫʯʘʝʪ ʜʦʣʞʥʦʩʪʴ 

ʤʣʘʜʰʝʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʚ ʀʥʩʪʠʪʫʪʝ ʤʘʪʝʤʘʪʠʢʠ ʋʢʨʘʠʥʩʢʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʠ 

ʧʦʧʘʜʘʝʪ ʚ ʦʙʩʪʘʥʦʚʢʫ ʙʫʨʥʦʡ ʥʘʫʯʥʦʡ ʞʠʟʥʠ. ʆʥ ʩʣʫʰʘʝʪ ʣʝʢʮʠʠ ʠ ʫʯʘʩʪʚʫʝʪ ʚ ʩʝʤʠʥʘʨʘʭ 

ʚʳʜʘʶʱʠʭʩʷ ʫʯʝʥʳʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʅ.ʅ. ɹʦʛʦʣʶʙʦʚ (ʥʝʣʠʥʝʡʥʘʷ ʤʝʭʘʥʠʢʘ ʠ ʪʝʦʨʠʷ 

ʢʦʣʝʙʘʥʠʡ), ʄ.ɻ. ʂʨʝʡʥ (ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʪʝʦʨʠʷ ʤʦʤʝʥʪʦʚ), ɸ.ɺ. ʇʦʛʦʨʝʣʦʚ 

(ʪʝʦʨʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʨʝʛʫʣʷʨʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ), ʄ.ɸ. ʃʘʚʨʝʥʪʴʝʚ (ʛʠʜʨʦʘʵʨʦʜʠʥʘʤʠʢʘ ʠ 

ʛʘʟʦʚʘʷ ʜʠʥʘʤʠʢʘ), ɸ.ʖ. ʀʰʣʠʥʩʢʠʡ (ʪʝʦʨʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ) ʠ ʜʨʫʛʠʝ 

(ʄʠʪʨʦʧʦʣʴʩʢʠʡ, 1967). ɺ 1948 ʛʦʜʫ ʄ.ɸ. ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ ʟʘʱʠʪʠʣ ʢʘʥʜʠʜʘʪʩʢʫʶ 

ʜʠʩʩʝʨʪʘʮʠʶ ʧʦ ʪʝʦʨʠʠ ʨʘʩʰʠʨʝʥʠʷ ʵʨʤʠʪʦʚʳʭ ʦʧʝʨʘʪʦʨʦʚ (ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʄ.ɻ. ʂʨʝʡʥ), ʘ ʚ 

1950 ʛʦʜʫ ï ʜʦʢʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʧʦ ʪʦʧʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʥʝʣʠʥʝʡʥʦʛʦ ʘʥʘʣʠʟʘ 

(ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ, 1950). ɺ 1952 ʛʦʜʫ ʄ.ɸ. ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ ʧʝʨʝʝʟʞʘʝʪ, ʧʦ ʧʨʠʛʣʘʰʝʥʠʶ 

ɺ.ʀ. ʉʦʙʦʣʝʚʘ (ɺɻʋ) ʚ ʛ. ɺʦʨʦʥʝʞ, ʠ ʥʘʯʠʥʘʝʪ ʩʦʟʜʘʚʘʪʴ ʟʜʝʩʴ, ʩʦʚʤʝʩʪʥʦ ʩ ʉ.ɻ. ʂʨʝʡʥʦʤ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʰʢʦʣʫ (ʇʦʢʦʨʥʳʡ, 2014). 

ʆ ʥʝʢʦʪʦʨʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʄ.ɸ. ʂʨʘʩʥʦʩʝʣʴʩʢʦʛʦ ʚ ʦʙʣʘʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ 

ʂʘʢ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʧʝʨʚʦʡ ʝʛʦ ʤʦʥʦʛʨʘʬʠʝʡ ʚ ʦʙʣʘʩʪʠ ʥʝʣʠʥʝʡʥʦʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʘ ʢʥʠʛʘ çʊʦʧʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʪʝʦʨʠʠ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡè (1956), ʚ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʣʠʩʴ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʨʝʟʫʣʴʪʘʪʳ ʝʛʦ ʜʦʢʪʦʨʩʢʦʡ 

ʜʠʩʩʝʨʪʘʮʠʠ. ɽʱʸ ʦʜʥʦʡ ʟʥʘʯʠʤʦʡ ʝʛʦ ʨʘʙʦʪʦʡ ʩʝʨʝʜʠʥʳ 1950-ʭ ʛʛ. ʷʚʠʣʘʩʴ ʙʦʣʴʰʘʷ ʩʪʘʪʴʷ ʚ 

ʋʩʧʝʭʘʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ çʅʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ ʥʝʣʠʥʝʡʥʦʛʦ ʘʥʘʣʠʟʘè (ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ, 

1954). ʆʪ ʵʪʠʭ ʪʨʫʜʦʚ ʠ ʙʫʜʝʤ ʧʦʥʘʯʘʣʫ ʦʪʪʘʣʢʠʚʘʪʴʩʷ. 

ʇʝʨʝʡʜʸʤ ʢ ʦʙʲʝʢʪʫ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʤ ʷʚʣʷʣʠʩʴ ʜʚʘ ʚʠʜʘ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ: ɻʘʤʤʝʨʰʪʝʡʥʘ 

 
(1) 

ʠ ʋʨʳʩʦʥʘ 

 
(2) 

ʂ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ ʩʨʝʜʠ ʤʘʪʝʤʘʪʠʢʦʚ ʫʞʝ ʚʦʟʥʠʢʣʦ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʧʦʜʦʙʥʳʝ 

ʫʨʘʚʥʝʥʠʷ ʧʨʦʱʝ ʠʟʫʯʘʪʴ ʚ ʙʦʣʝʝ ʦʙʱʝʡ, ʦʧʝʨʘʪʦʨʥʦʡ ʧʦʩʪʘʥʦʚʢʝ: 

, (3) 

ʛʜʝ A ʜʝʡʩʪʚʫʝʪ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʙʘʥʘʭʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ E ʚ ʙʘʥʘʭʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ F (Schauder, 

1927), (Lichtenstein, 1931), (ʅʝʤʳʮʢʠʡ, 1934), (Golomb, 1935), (Rothe, 1949) ʠ ʜʨ. ʆʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʚʦʧʨʦʩʦʚ ʧʨʠ ʘʥʘʣʠʟʝ ʫʨʘʚʥʝʥʠʷ (3) ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʝʛʦ ʨʝʰʝʥʠʡ. 

ʅʦ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʝʨʝʡʪʠ ʢ ʝʛʦ ʦʙʩʫʞʜʝʥʠʶ, ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ ɻʘʤʤʝʨʰʪʝʡʥʘ (ɸ1) ʠ ʋʨʳʩʦʥʘ 

(ɸ2), ʦʧʨʝʜʝʣʸʥʥʳʭ ʧʨʘʚʳʤʠ ʯʘʩʪʷʤʠ ʫʨʘʚʥʝʥʠʷ (1) ʠ (2) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʢʦʨʨʝʢʪʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ E ʠ F ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʥʝʣʠʥʝʡʥʦʩʪʠ (ʩʪʝʧʝʥʥʘʷ, 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ, ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʠ ʪ.ʧ.). ʀ ʝʩʣʠ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ E=F=C[D] ʢ ʩʝʨʝʜʠʥʝ 

1930-ʭ ʛʛ. ʚʩʸ ʙʳʣʦ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʦʥʷʪʥʦ ʜʘʞʝ ʜʣʷ ʫʨʘʚʥʝʥʠʷ ʋʨʳʩʦʥʘ (ʅʝʤʳʮʢʠʡ, 

1934a), ʪʦ ʜʣʷ ʨʘʟʨʳʚʥʳʭ ʷʜʝʨ/ʬʫʥʢʮʠʡ ʩ ʠʥʪʝʛʨʠʨʫʝʤʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʟʘ-

ʜʝʡʩʪʚʦʚʘʪʴ ʣʠʥʝʡʢʫ ʧʨʦʩʪʨʘʥʩʪʚ L
p
 (ʩʪʝʧʝʥʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ) ʠʣʠ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʚʘʨʠʘʥʪ ï 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʆʨʣʠʯʘ  (ʩʫʱʝʩʪʚʝʥʥʦ ʥʝʩʪʝʧʝʥʥʳʝ ʥʝʣʠʥʝʡʥʦʩʪʠ). ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝ-

ʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʧʦʷʩʥʝʥʠʷ. 

1)  ï ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʬʫʥʢʮʠʡ, ʠʥʪʝʛʨʠʨʫʝʤʳʭ ʩ ʥʝʢʦʪʦʨʦʡ ʚʳʧʫʢʣʦʡ ʄ-

ʬʫʥʢʮʠʝʡ, ʦʧʨʝʜʝʣʸʥʥʦʝ ɺ. ʆʨʣʠʯʝʤ ʚ ʩʝʨʝʜʠʥʝ 1930-ʭ ʛʛ. (Orlicz, 1936). 

2) ɺ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʚʠʜʝ ʪʝʦʨʠʷ ʧʨʦʩʪʨʘʥʩʪʚ ʆʨʣʠʯʘ ʥʝ ʧʦʟʚʦʣʷʣʘ ʨʘʙʦʪʘʪʴ ʩ 

ʙʳʩʪʨʦʨʘʩʪʫʱʠʤʠ ʥʝʣʠʥʝʡʥʦʩʪʷʤʠ ʚ ʢʦʥʪʝʢʩʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ (1) ʠ (2). ʕʪʘ ʪʝʦʨʠʷ 

ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʝʨʝʨʘʙʦʪʘʥʘ ʄ.ɸ. ʂʨʘʩʥʦʩʝʣʴʩʢʠʤ ʠ ʝʛʦ ʫʯʝʥʠʢʦʤ ʗ.ɹ. ʈʫʪʠʮʢʠʤ ʚ 
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ʪʝʯʝʥʠʝ ʜʝʩʷʪʠ ʣʝʪ (ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ, 1958), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʥʷʪʴ ʩʭʝʤʫ ʐʘʫʜʝʨʘ
4
 ʜʣʷ ʨʘʟʨʝʰʠʤʦʩʪʠ ʫʨʘʚʥʝʥʠʡ (1) ï (2). 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʫʨʘʚʥʝʥʠʷ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʥʫʞʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʆʨʣʠʯʘ, ʷʚʠʣʦʩʴ ʫʨʘʚʥʝʥʠʝ ʃʠʫʚʠʣʣʷ
5
 

, (4) 

ʛʜʝ u=u(x,y); (x,y) Í W Ë R
2
, ʨʘʚʥʦʩʠʣʴʥʦʝ ʠʥʪʝʛʨʘʣʴʥʦʤʫ ʫʨʘʚʥʝʥʠʶ 

  

ʚ ʢʦʪʦʨʦʤ G(x,y) ï ʵʪʦ ʬʫʥʢʮʠʷ ɻʨʠʥʘ ʟʘʜʘʯʠ ɼʠʨʠʭʣʝ ʜʣʷ ʫʨʘʚʥʝʥʠʷ ʃʘʧʣʘʩʘ  ʚ ʦʙʣʘ-

ʩʪʠ W. 

3. ʆ ʨʝʟʫʣʴʪʘʪʘʭ ʄ.ɸ. ʂʨʘʩʥʦʩʝʣʴʩʢʦʛʦ ʚ ʦʙʣʘʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʧʝʨʘʪʦʨʦʚ 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʠʝʚʩʢʘʷ ʰʢʦʣʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʧʠʪʳʚʘʣʘʩʴ 

ʧʦʩʪʘʥʦʚʢʘʤʠ ʟʘʜʘʯ ʰʢʦʣʳ ʥʝʣʠʥʝʡʥʦʡ ʤʝʭʘʥʠʢʠ ɹʦʛʦʣʶʙʦʚʘ-ʂʨʳʣʦʚʘ (ʉʘʤʦʡʣʝʥʢʦ, 1994). 

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ (ʩʤ., ʥʘʧʨʠʤʝʨ, (ʂʦʣʤʦʛʦʨʦʚ, 1958)), ʯʪʦ ʄ.ɻ. ʂʨʝʡʥ ʧʦʩʪʨʦʠʣ ʪʝʦʨʠʶ 

ʦʩʮʠʣʣʷʮʠʦʥʥʳʭ ʤʘʪʨʠʮ, ʠʟʫʯʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. 

ʇʦʜʦʙʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ï ʩʦʝʜʠʥʷʪʴ ʪʝʦʨʠʶ ʩ ʧʨʘʢʪʠʢʦʡ ï ʫʩʚʦʠʣ ʠ ʝʛʦ ʫʯʝʥʠʢ 

ʄ.ɸ. ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ. ʀʩʩʣʝʜʫʷ ʚ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ ʬʦʨʤʳ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʨʞʥʷ 

ʧʝʨʝʤʝʥʥʦʡ ʞʸʩʪʢʦʩʪʠ ʧʨʠ ʚʳʥʫʞʜʝʥʥʦʤ ʠʟʛʠʙʝ
6
 (ʩʤ. ʨʠʩ. 1), ʦʥ ʩʚʸʣ ʟʘʜʘʯʫ ʢ ʫʨʘʚʥʝʥʠʶ 

ʋʨʳʩʦʥʘ ʚʠʜʘ: 

A = , (5) 

ʛʜʝ 

. 

ʀʩʧʦʣʴʟʫʷ ʫʨʘʚʥʝʥʠʝ (5), ʢʘʢ ʤʦʜʝʣʴʥʦʝ, ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ ʘʧʨʦʙʠʨʦʚʘʣ ʨʷʜ ʩʦʟʜʘʥʥʳʭ 

ʠʤ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʥʝʣʠʥʝʡʥʳʭ ʦʧʝʨʘʪʦʨʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʠʜʘ (3). ʆʜʥʠʤ ʠʟ 

ʪʘʢʠʭ ʧʦʜʭʦʜʦʚ ʷʚʠʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʦʨʠʠ ʢʦʥʫʩʦʚ, ʚʦʩʭʦʜʷʱʝʡ ʢ ʄ.ɻ. ʂʨʝʡʥʫ (ɹʦʛʘʪʦʚ, 

2020ʘ). 
 

 
 

ʈʠʩ. 1 ʀʟʛʠʙ ʩʪʝʨʞʥʷ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʩʠʣʦʡ (ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ, 1957, c. 204). 
 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʢʦʥʫʩʦʤ K ʚ ʙʘʥʘʭʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ E ʥʘʟʳʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʵʣʝʤʝʥʪʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʷʤ: 

1.  ʧʨʠ ² 0.  

                                                 
4 ʂʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʵʪʦʡ ʩʭʝʤʳ ʷʚʣʷʣʦʩʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʧʦʣʥʦʡ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʦʧʝʨʘʪʦʨʦʚ ɸ1 ʠ ɸ2. 
5 ʕʪʠʤ ʫʨʘʚʥʝʥʠʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʛʦʨʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʩʠʪʫʘʮʠʠ (ɿʝʣʴʜʦʚʠʯ ʠ ʜʨ., 

1980). 
6 ʇʦ ʩʣʦʚʘʤ ʧʨʦʬʝʩʩʦʨʘ ɺɻʋ ʄ.ʀ. ʂʘʤʝʥʩʢʦʛʦ, ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ ʧʨʦʚʦʜʠʣ ʥʘʪʫʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩʦ 

ʩʪʝʨʞʥʷʤʠ, ʧʦʤʝʱʸʥʥʳʤʠ ʚ ʚʦʜʫ ʚʝʨʪʠʢʘʣʴʥʦ ʠ ʟʘʢʨʝʧʣʸʥʥʳʤʠ ʩʥʠʟʫ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʪʦʨʳʭ ʧʦʤʝʱʘʣʩʷ 

ʟʘʨʷʜ ʪʨʦʪʠʣʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʧʦʜʨʳʚʦʤ (ɹʦʛʘʪʦʚ, 2020). ʇʦʣʫʯʘʶʱʝʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ 

ʧʦʚʪʦʨʝʥʠʷ ʵʪʦʛʦ ʦʧʳʪʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʪʝʨʞʥʝʡ ʦʙʨʘʟʦʚʳʚʘʣʠ ʩʚʦʝʦʙʨʘʟʥʳʡ ʢʦʥʫʩ ʚ ʪʨʸʭʤʝʨʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 
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2. . 

3.   

ʇʨʦʩʪʝʡʰʠʤ ʧʨʠʤʝʨʦʤ ʢʦʥʫʩʘ ʚ ʙʝʩʢʦʥʝʯʥʦʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʣʫʞʠʪ ʢʦʥʫʩ 

ʚʳʧʫʢʣʳʭ (ʥʝʧʨʝʨʳʚʥʳʭ) ʬʫʥʢʮʠʡ x(t), ʦʧʨʝʜʝʣʸʥʥʳʭ ʥʘ ʦʪʨʝʟʢʝ [ï1,1] ʠ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʫʩʣʦʚʠʶ x(ï1) = x(1) = 0 (ʨʠʩ. 2). 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʣʠʥʝʡʥʦʡ ʪʝʦʨʠʠ ʢʦʥʫʩʦʚ ʙʳʣʘ ʧʦʣʫʯʝʥʘ 

ʄ.ɻ. ʂʨʝʡʥʦʤ ʠ ʝʛʦ ʜʨʫʛʠʤ ʫʯʝʥʠʢʦʤ ʄ.ɸ. ʈʫʪʤʘʥʦʤ (ɹʦʛʘʪʦʚ, 2025) ʥʘ ʦʩʥʦʚʝ 

ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ (ʪʝʦʨʝʤʘ ʦ ʥʝʧʦʜʚʠʞʥʦʡ ʪʦʯʢʝ ʠ ʜʨ.). 

ɺ ʥʝʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʪʝʦʨʠʠ ʧʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʈʫʪʤʘʥʘ ʦʪʥʦʩʠʣʠʩʴ ʢ ʦʙʦʙʱʝʥʠʶ 

ʪʝʦʨʝʤʳ ɽʥʪʯʘ (ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʠ ʚ ʠʥʪʝʛʨʘʣʴʥʦʤ 

ʫʨʘʚʥʝʥʠʠ ʌʨʝʜʛʦʣʴʤʘ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʷʜʨʦʤ) ʥʘ ʘʙʩʪʨʘʢʪʥʫʶ ʩʠʪʫʘʮʠʶ 

 

 

ʈʠʩ. 2. ʂʦʥʫʩ ʚʳʧʫʢʣʳʭ ʥʘ [ï1,1] ʬʫʥʢʮʠʡ ʩ ʥʫʣʝʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ  

ʥʘ ʢʦʥʮʘʭ ʦʪʨʝʟʢʘ 
 

ɽʩʣʠ ʦʧʝʨʘʪʦʨ ɸ ʚʧʦʣʥʝ ʥʝʧʨʝʨʳʚʝʥ, ʤʦʥʦʪʦʥʝʥ ʧʦ ʢʦʥʫʩʫ (xṍy  AxṍAy) ʠ 

ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʨʦʩʪ ʝʛʦ ʟʥʘʯʝʥʠʡ ʚʜʦʣʴ ʥʝʢʦʪʦʨʦʛʦ ʣʫʯʘ ʚʥʫʪʨʠ ʢʦʥʫʩʘ ʘʥʘʣʦʛʠʯʥʦ ʫʩʣʦʚʠʶ 

ʚʦʛʥʫʪʦʩʪʠ ʚʠʜʘ 

 ɱ(ό  ɴὑ; ὧ > 0, ‐ > 0) [ὃ(ὸό) ṍ ὧὸό] (ᶅὸ  ɴ[0, ‐]) (6) 

(ʨʠʩ. 3) ʪʦ ʫʨʘʚʥʝʥʠʝ Ax = lx ʚʩʝʛʜʘ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ (l>0, xÍK), ʧʨʠʯʸʤ 

ʥʦʨʤʘ ʵʣʝʤʝʥʪʘ x ʤʦʞʝʪ ʚʳʙʨʘʥʘ ʧʨʦʠʟʚʦʣʴʥʦ (ʂʨʝʡʥ, 1948, ʩ.92). 
 

 
 

ʈʠʩ. 3. ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʫʩʣʦʚʠʷ ʈʫʪʤʘʥʘ ï ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʝʨʝʩʝʯʝʥʠʷ  

ʚʦʛʥʫʪʦʡ ʬʫʥʢʮʠʠ ʩ ʥʘʢʣʦʥʥʦʡ ʧʨʷʤʦʡ 
 

ɼʚʠʛʘʷʩʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʙʦʙʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʈʫʪʤʘʥʘ, ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ ʜʘʣ 

ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʥʦʪʦʥʥʦʡ ʤʠʥʦʨʘʥʪʳ B ʥʝʣʠʥʝʡʥʦʛʦ ʦʧʝʨʘʪʦʨʘ A, ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 
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ʤʦʥʦʪʦʥʥʦʛʦ ʦʧʝʨʘʪʦʨʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʫʩʣʦʚʠʶ (6) ʠ ʥʝʨʘʚʝʥʩʪʚʫ
7
 (ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ, 

1951) 

, . (7) 

ʕʪʦʪ ʰʘʛ ʧʦʟʚʦʣʠʣ ʧʨʠʤʝʥʷʪʴ ʪʝʦʨʠʶ ʢʦʥʫʩʦʚ ʢ ʰʠʨʦʢʠʤ ʢʣʘʩʩʘʤ ʥʝʤʦʥʦʪʦʥʥʳʭ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʭ ʦʧʝʨʘʪʦʨʦʚ (ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ, 1962, ʛʣ. 4, Ä 2). ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʤʦʥʦʪʦʥʥʦʡ 

ʤʠʥʦʨʘʥʪʳ B ʦʢʘʟʘʣʦʩʴ ʫʜʦʙʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʥʝʡʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʝʨʘʪʦʨ. ɺ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʜʣʷ B ʚ (7) ʧʦʜʭʦʜʠʪ ʩʠʣʴʥʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʧʦ ʢʦʥʫʩʫ ʚ ʥʫʣʝ ʦʧʝʨʘʪʦʨʘ A, ʢʦʪʦʨʘʷ 

ʦʙʳʯʥʦ ʚʳʛʣʷʜʠʪ ʪʘʢ (ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ, 1962, ʩ. 101): . 

ɺ ʯʘʩʪʥʦʩʪʠ, ʤʦʥʦʪʦʥʥʦʡ ʤʠʥʦʨʘʥʪʦʡ ʦʧʝʨʘʪʦʨʘ ʋʨʳʩʦʥʘ ʠʟ (2) ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʪʝ-

ʛʨʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ  

 
ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʬʫʥʢʮʠʷ  ʦʮʝʥʠʚʘʝʪʩʷ ʩʥʠʟʫ: 

, 

ʛʜʝ . ɺ ʨʦʣʠ ʢʦʥʫʩʘ K ʪʦʛʜʘ ʚʳʩʪʫʧʘʝʪ ʤʥʦʞʝʩʪʚʦ ʥʝʧʨʝʨʳʚʥʳʭ ʠ ʥʝʦʪʨʠʮʘ-

ʪʝʣʴʥʳʭ ʥʘ ʦʪʨʝʟʢʝ [a, b] ʬʫʥʢʮʠʡ. 

ʎʝʣʴʶ ʫʢʘʟʘʥʥʳʭ ʧʦʩʪʨʦʝʥʠʡ ʂʨʘʩʥʦʩʝʣʴʩʢʦʛʦ ʷʚʠʣʦʩʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʦʧʝʨʘʪʦʨʥʦʛʦ 

ʘʥʘʣʦʛʘ ʪʝʦʨʝʤʳ ʋʨʳʩʦʥʘ ʦʙ ʦʮʝʥʢʝ ʩʧʝʢʪʨʘ ʤʘʞʦʨʠʨʫʝʤʳʭ ʧʦ ʢʦʥʫʩʫ ʦʧʝʨʘʪʦʨʦʚ. ʆʜʥʘʢʦ 

ʟʜʝʩʴ ʧʨʠʰʣʦʩʴ ʚʚʝʩʪʠ ʥʦʚʦʝ ʧʦʥʷʪʠʝ u0-ʦʛʨʘʥʠʯʝʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ
8
 (ʩʦʚʤʝʩʪʥʦ ʩ ʝʛʦ 

ʫʯʝʥʠʢʦʤ ʃ.ɸ. ʃʘʜʳʞʝʥʩʢʠʤ (ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ, 1954)). ʃʠʥʝʡʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʝʨʘʪʦʨ 

A ʙʳʣ ʥʘʟʚʘʥ u0-ʦʛʨʘʥʠʯʝʥʥʳʤ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ (ʥʝʥʫʣʝʚʦʡ) ʵʣʝʤʝʥʪ ʢʦʥʫʩʘ , 

ʯʪʦ ʥʝʢʦʪʦʨʘʷ ʩʪʝʧʝʥʴ ʦʧʝʨʘʪʦʨʘ A ʧʝʨʝʚʦʜʠʪ ʧʨʦʠʟʚʦʣʴʥʳʡ ʵʣʝʤʝʥʪ ʢʦʥʫʩʘ ʚʥʫʪʨʴ 

ñʢʦʥʫʩʥʦʛʦ ʦʪʨʝʟʢʘò. 

ʉʚʦʡʩʪʚʘ u0-ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʧʦʤʦʛʣʠ ʜʦʢʘʟʘʪʴ ʘʥʘʣʦʛ ʫʨʳʩʦʥʦʚʩʢʦʡ 

ʪʝʦʨʝʤʳ ʦ ʩʧʝʢʪʨʝ (ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ, 1954, ʩ. 329ï330): 

ʊʝʦʨʝʤʘ 1. ʇʫʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʚʧʦʣʥʝ ʥʝʧʨʝʨʳʚʥʳʡ ʦʧʝʨʘʪʦʨ A ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʥʝʨʘʚʝʥʩʪʚʫ: 

,   

ʛʜʝ  ï ʥʝʢʦʪʦʨʳʝ ʣʠʥʝʡʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ u0-ʦʛʨʘʥʠʯʝʥʥʳʝ ʦʧʝʨʘʪʦʨʳ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʫʩʣʦʚʠʷʤ: 

ʘ) ʦʧʝʨʘʪʦʨ , ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʙʣʠʟʦʢ ʢ ʦʧʝʨʘʪʦʨʫ  ʧʦ ʢʦʥʫʩʫ K; 

ʙ) ʦʧʝʨʘʪʦʨ  ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʦʡ ʌʨʝʰʝ ʦʧʝʨʘʪʦʨʘ  ʚ ʪʦʯʢʝ q ʧʦ ʢʦʥʫʩʫ. 

ʊʦʛʜʘ ʧʦʟʠʪʠʚʥʳʡ ʩʧʝʢʪʨ
9
 ʦʧʝʨʘʪʦʨʘ  ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʷʝʪ ʠʥʪʝʨʚʘʣ , ʛʜʝ 

 ï ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʦʙʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ʦʧʝʨʘʪʦʨʦʚ  ʠ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʪʦʨʳʤ 

ʦʪʚʝʯʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʦʙʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʳ. 

ʇʨʠʚʝʜʸʥʥʘʷ ʪʝʦʨʝʤʘ ʩʨʘʟʫ ʜʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʥʝʣʦʢʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 

ʧʨʠʣʦʞʝʥʠʷʭ. ʇʦʤʠʤʦ ʫʞʝ ʫʧʦʤʷʥʫʪʳʭ ʟʘʜʘʯ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ (ɹʘʭʪʠʥ, 1955), ʩʶʜʘ 

ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʥʝʩʪʠ ʟʘʜʘʯʠ ʥʘʭʦʞʜʝʥʠʷ ʧʨʦʬʠʣʷ ʚʦʣʥ ʨʘʟʣʠʯʥʦʡ ʘʤʧʣʠʪʫʜʳ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʷʞʸʣʦʡ ʞʠʜʢʦʩʪʠ, ʩʚʦʜʷʱʠʝʩʷ ʢ ʫʨʘʚʥʝʥʠʶ ʅʝʢʨʘʩʦʚʘ: 

. (8) 

ɿʜʝʩʴ Õ ï ʘʤʧʣʠʪʫʜʘ ʚʦʣʥʳ,  ï ʧʨʦʬʠʣʴ ʚʦʣʥʳ,  ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʚʦʣʥʳ 

(ʂʨʘʩʦʚʩʢʠʡ, 1960). 

                                                 
7  ʦʟʥʘʯʘʝʪ, ʯʪʦ . 
8 ɺ ʤʦʥʦʛʨʘʬʠʠ (ʂʨʘʩʥʦʩʝʣʴʩʢʠʡ, 1962) u0-ʦʛʨʘʥʠʯʝʥʥʳʝ ʦʧʝʨʘʪʦʨʳ ʙʳʣʠ ʧʝʨʝʠʤʝʥʦʚʘʥʳ ʚ u0-ʧʦʣʦʞʠʪʝʣʴʥʳʝ. 
9 ʊʦ ʝʩʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʭ ʪʦʯʝʢ ʩʧʝʢʪʨʘ, ʢʦʪʦʨʳʤ ʦʪʚʝʯʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʦʙʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʳ. 


