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ɹʦʦʧʫʙʯʡʸ: ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʠʛʨʳ 
ʥʝʡʪʨʘʣʴʥʦʛʦ ʪʠʧʘ. ɺʳʧʦʣʥʝʥʳ ʫʩʣʦʚʠʷ, ʛʜʝ ʟʘʚʝʨʰʘʝʪʩʷ ʧʨʝʩʣʝʜʦʚʘʥʠʝ ʟʘ  ʦʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʠʥʜʫʢʮʠʷ, ʪʝʨʤʠʥʘʣʴʥʦʝ ʤʥʦʞʝʩʪʚʦ, ʝʜʠʥʠʯʥʳʡ ʦʧʝʨʘʪʦʨ, ʦʧʪʠ-
ʤʘʣʴʥʦʝ ʚʨʝʤʷ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʠʛʨʘ ʥʝʡʪʨʘʣʴʥʦʛʦ ʪʠʧʘ. 

 
DIFFERENTIAL PURSUIT GAME NEUTRAL TYPE 

 
Murodova Madina Nabijonovna  

  
Abstract: This article considers the problem of pursuit for a neutral-type differential game. The conditions are 
fulfilled where the pursuit is completed in the optimal time 
Keywords: mathematical induction, terminal set, identity operator, optimal time, neutral-type differential game. 

 
ɺ ʧʨʦʩʪʨʘʥʩʪʚʝ G ʨʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʠʛʨʳ ʧʝʨʚʦʛʦ ʧʦ-

ʨʷʜʢʘ ʥʝʡʪʨʘʣʴʥʦʛʦ ʪʠʧʘ, ʛʜʝ ʟʘʢʦʥ ʜʚʠʞʝʥʠʷ ʧʨʝʩʣʝʜʫʶʱʝʛʦ  ʜʘʥʦ ʫʨʘʚʥʝʥʠʝʤ 
ὼὸ Ὧὼὸ Ὤ όὸΠρ  

ɻʜʝ G-ʛʠʣʙʝʨʪʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ,  ὼ ὼὸᶰὉ,ό όὸȟᴁόᴁ ‌ ï ʫʧʨʘʚʣʝʥʠʝ ʧʨʝʩʣʝʜʦʚʘ-

ʪʝʣʷ, Ë πȟÈ πȟɻ πȟ ʠ ʟʘʢʦʥ ʜʚʠʞʝʥʠʷ ʫʙʝʛʘʶʱʝʛʦ ʦʙʲʝʢʪʘ ʜʘʥʦ ʫʨʘʚʥʝʥʠʝʤ 
ώὸ Ὧώὸ Ὤ ὺὸΠς  

ʛʜʝ ώ ώὸᶰὉȟӶ‮ Ӷ‮ȟὸӶ‮ ‍ ï ʫʧʨʘʚʣʝʥʠʷ ʫʙʝʛʘʶʱʝʛʦ ʦʙʲʝʢʪʘ,   

Ë π ʠ ɼ π Ȣ ɺ ʠʛʨʝ (1) ʠ (2) ʧʨʝʩʣʝʜʦʚʘʥʠʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʝ ʯʠʩʣʦ 
T>0, ʛʜʝ ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ 

ὼὝ ώὝȢΠσ  

ɺʩʪʘʚʣʘʷ ᾀὸ   ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʝ (1) ʠ (2): 

ᾀὸ
ὼὸ

ώὸ

Ὧὼὸ Ὤ όὸ

Ὧώὸ Ὤ ὺὸ
 

Ὧὼὸ Ὤ

Ὧώὸ Ὤ

όὸ

ὺὸ

Ὧ π
 π Ὧ

ὼὸ Ὤ

ώὸ Ὤ

όὸ

ὺὸ
 

ὃᾀὸ Ὤ ὄὸȟΠτ  
ʛʜʝ    

ὃ
Ὧ π
 π Ὧ

ɢȟὄὸ
όὸ

ὺὸ
ɢȢ  

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʠʛʨʳ ρ ʠ ς ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʥʝʡʪʨʘʣʴʥʦʛʦ ʪʠʧʘ 
ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʦʧʠʩʳʚʘʪʩʷ ʫʨʘʚʥʝʥʠʤ  

ᾀὸ ὃᾀὸ Ὤ ὄὸ Πυ  

̄̅ ̆ )  ʝʜʠʥʠʯʥʳʡ ʦʧʝʨʘʪʦʨ ʠ ʪʝʨʤʠʥʘʣʴʥʦʝ ʤʥʦʞʝʩʪʚʦ ʠʤʝʝʪ ʚʠʜ 
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ὓ ᾀ
ᾀ
ᾀ Ḋᾀ ᾀ Ȣ 

ʄʞʥʥʙ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʥʝʡʪʨʘʣʴʥʦʛʦ ʪʠʧʘ (5) ʩ ʥʘʯʘʣʴʥʳʤ 
ʫʩʣʦʚʠʝʤ  

ᾀπ ᾀ ᾀ ȟᾀ  
ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ:  

ᾀὸ ɮὸ ɮὸ Ὤὃᾀ ɮὸ ὛὄίὨίȢ 

ɽʧʣʙʠʙʫʞʤʵʪʫʛʧ.  ʇʦʢʘʞʝʤ, ʯʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʨʝʰʝʥʠʝ  ʫʨʘʚʥʝʥʠʷ  (5), ʜʣʷ ʢʦʪʦʨʦʛʦ ˡÔ, 
ʛʜʝ  l ὸ ὃl ὸ Ὤȟ     l π Ὅȟl ὸ π   ʜʣʷ  Ô π ʠʤʝʝʪ ʚʠʜ: 

ˡὸ ɢ  
ρ π
π ρ

 Πφ

ʊʘʢ ʢʘʢ, 
1)  π ὸ Ὤȟ   ʪʦ, 

ɮὸ πȟ     l ὸ ˡπ ὅȟ ˡὸ ˡπ ὅȟl ὸ ɢ ὅȟl ὸ ɢ 
2) Ὤ ὸ ςὬȟ   ʪʦʛʜʘ, 

ɮὸ ὃɮὸ Ὤȟ   l ὸ Ὤ ɢ  
ɮὸ ὃɢ π      l ὸ ˡὬ ὅȟ ˡὸ ˡὬ ὅȟl ὸ ɢ ὅȟl ὸ ɢ 
3) ςὬ ὸ σὬȟ   Ὤ ὸ Ὤ ςὬ     ʪʦʛʜʘ, 

ɮὸ ὃɮὸ Ὤȟl ὸ Ὤ ɢ  
ɮὸ ὃɢ π      l ὸ ˡςὬ ὅȟ ˡὸ ˡςὬ ὅȟl ὸ ɢ ὅȟl ὸ ɢ 
ʀʩʧʦʣʴʟʫʷ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʠʥʜʫʢʮʠʶ ʥʘʭʦʜʠʤ:  

ὲὬ ὸ ὲ ρὬȟ       

ɮὸ ὃɮὸ Ὤȟl ὸ Ὤ ɢ ȟl ὸ ɢ 
 ʀʟ  ([6], ʩ.268) ʥʘʭʦʜʠʤ, ʯʪʦ 

ᾀὸ ɮὸ ɮὸ Ὤὃᾀ ɮὸ ὛὄίὨίȢ 

ʊʦʛʜʘ, ʝʩʣʠ 

“ᾀὸ “ᾀ ὸȟᾀ ὸ ᾀὸ 

ʧʦʣʫʯʘʝʤ: 

“ᾀὸ ʌɮὸ “ɮὸ Ὤὃᾀ ʌɮὸ ὛὄίὨί 

ʌɮὸ “Ͻɢ “ “ɮὸ Ὤὃ “ὃ “Ͻ
Ὧ π
 π Ὧ

  

ɮὸ ɮὸ Ὤὃᾀ “Ͻɢ “Ͻ
Ὧ π
 π Ὧ

ᾀ

ᾀ
 

“ ɢ
Ὧ π
 π Ὧ

ᾀ

ᾀ
“
ρ π
 π ρ

Ὧ π
 π Ὧ

ᾀ

ᾀ
 

“
ρ Ὧ π
 π ρ Ὧ

ᾀ

ᾀ
“

ρ Ὧ ᾀ

ρ Ὧ ᾀ
 

ρ Ὧ ᾀ ρ Ὧ ᾀ
ς

ρ Ὧ ᾀ ρ Ὧ ᾀ
ς
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ʌɮὸ ὛὄὛ ʌɮὸ Ὓ
όί

ὺί
“
όί

ὺί
 

όί ὺί
ς

όί ὺί
ς

 

όί ὺί
ς

όί ὺί
ς

Ὠί
᷿
όί ὺί

ς Ὠί 

᷿
όί ὺί

ς
Ὠί
  

ρ Ὧ ᾀ ρ Ὧ ᾀ

ς
 ɴ 3  3ᶻ Ὠί Ὓ Ὠί 

Ὓ᷿ Ὓ   

ʋʞʧʩʞʥʙ. ʇʫʩʪʴ ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ: 

1) ɻ ɼȠ 
2) ʯʠʩʣʦ  ˟ π  ʪʘʢʦʝ, ʯʪʦ 

ρ Ὧ ᾀ ρ Ὧ ᾀ  ɴὛ ȟ  

ʛʜʝ Ὓ - ʦʢʨʫʞʥʦʩʪʴ ʩ ʮʝʥʪʨʦʤ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ ʠ ʨʘʜʠʫʩʦʤ   ÒÔ ‌ ‍Ὕ. ʊʦʛʜʘ, 

ʥʘʯʘʣʴʥʦʝ ʫʩʣʦʚʠʝ Ú
ᾀ
ᾀ ȟÈ Ó π, ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤ ʫʨʘʚʥʝʥʠʠ (5) (ʪ.ʝ. ʜʣʷ ρ ς  

ʚʦʟʤʦʞʥʦ ʧʨʝʩʣʝʜʦʚʘʥʠʝ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ 
Ὕ άὭὲὝȡᴁρ Ὧ ᾀ ρ Ὧ ᾀ  ᴁ ‌ ‍ὝȢ 

 
 

ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
 
1. ʄʫʭʩʠʥʦʚ ɽ.ʄ., ʅʘʟʘʨʦʚ ɹ.ʈ. ʈʘʟʨʝʰʠʤʦʩʪʴ ʟʘʜʘʯʠ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʨʠʤʝʨʘ 

ʇʦʥʪʨʷʛʠʥʘ ʥʝʡʪʨʘʣʴʥʦʛʦ ʪʠʧʘ ʚ ʙʘʥʘʭʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ // ɺʝʩʪʥʠʢ ʊʅʋ. ʉʝʨʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. 
2. ʇʦʥʪʨʷʛʠʥ ʃ.ʉ. ʃʠʥʝʡʥʳʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʠʛʨʳ ʧʨʝʩʣʝʜʦʚʘʥʠʷ / ʃ.ʉ. ʇʦʥʪʨʷʛʠʥ // ï

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨʥʠʢ. ï1980. ïʊ. 112 (154).ï ̄ 3 (7).ï ʉ. 307ï331.  
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УДК 330 

ГРАДИЕНТНОЕ ЦВЕТОВОЕ КАРТИРОВАНИЕ 
ФУНКЦИЙ ДВУХ ПЕРЕМЕННЫХ: 
МАТЕМАТИЧЕСКАЯ МОДЕЛЬ И ПРОГРАММНАЯ 
ВИЗУАЛИЗАЦИЯ ЛАНДШАФТНЫХ 
ПОВЕРХНОСТЕЙ 

Перевозчикова В.Н., 
Семёнова К.С. 

ʩʪʫʜʝʥʪʳ 
ɺʐʇʄ ʉʇʙɻʋʇʊɼ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʐʝʢʠʭʘʯʝʚʘ ʅʘʪʘʣʴʷ ʀʚʘʥʦʚʥʘ 

ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀʠʋʉ 
ɺʐʇʄ ʉʇʙɻʋʇʊɼ 

 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʡ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠ ʚʠʟʫʘ-
ʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʠ ʛʨʘʜʠʝʥʪ ʤʦʛʫʪ ʙʳʪʴ ʠʩ-
ʧʦʣʴʟʦʚʘʥʳ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʙʨʘʙʦʪʢʠ: ʦʪ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʨʝʣʴʝʬʘ ʜʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘ-
ʯʝʥʠʷ ʮʚʝʪʦʚʳʭ ʘʪʨʠʙʫʪʦʚ ʥʘ ʦʩʥʦʚʝ ʣʦʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʬʫʥʢʮʠʷ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ, ʛʨʘʜʠʝʥʪ, ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʣʠʥʠʠ ʫʨʦʚʥʷ, ʮʚʝʪʦ-
ʚʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ, ʚʳʩʦʪʥʘʷ ʤʘʪʨʠʮʘ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ. 
 

GRADIENT COLOR MAPPING OF FUNCTIONS OF TWO VARIABLES: MATHEMATICAL MODEL AND 
SOFTWARE VISUALIZATION OF LANDSCAPE SURFACES  

 
Perevozchikova V.N.,  

Semenova K.S.  
 
Scientific supervisor: Shekikhacheva Natalia Ivanovna  

 
ʎʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʛʨʘʬʠʢʝ, ʧʨʦʮʝʜʫʨʥʦʡ ʛʝʥʝʨʘʮʠʠ ʢʦʥʪʝʥʪʘ ʠ ʫʯʝʙʥʳʭ ʧʨʦʝʢʪʘʭ. ɺ ʦʩʥʦʚʝ ʙʦʣʴʰʠʥʩʪʚʘ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʣʝʞʠʪ 
ʬʫʥʢʮʠʷ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ, ʟʘʜʘʥʥʘʷ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʝ. ʂʘʞʜʳʡ ʫʟʝʣ ʩʝʪʢʠ ʩʦʜʝʨʞʠʪ ʟʥʘʯʝʥʠʝ ʚʳʩʦʪʳ; 
ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʟʣʦʚ ʦʙʨʘʟʫʝʪ ʚʳʩʦʪʥʫʶ ʤʘʪʨʠʮʫ ð ʜʠʩʢʨʝʪʥʳʡ ʘʥʘʣʦʛ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺʳʩʦʪʥʘʷ ʤʘʪʨʠʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʤʘʩʩʠʚ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ. ʇʨʝʦʙʨʘʟʦʚʘ-
ʥʠʝ ʝʸ ʚ ʚʠʟʫʘʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʪʨʝʙʫʝʪ ʘʣʛʦʨʠʪʤʘ, ʩʦʧʦʩʪʘʚʣʷʶʱʝʛʦ ʢʘʞʜʦʡ ʪʦʯʢʝ ʮʚʝʪʦʚʦʡ ʢʦʜ. 
ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ð ʨʘʩʢʨʘʩʢʘ ʧʦ ʚʳʩʦʪʝ, ʧʨʠ ʢʦʪʦʨʦʡ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʪʦʯʢʘʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʦʣʝʝ 
ʩʚʝʪʣʳʡ ʪʦʥ, ʘ ʥʠʟʢʠʤ ð ʪʸʤʥʳʡ ʠʣʠ ʟʝʣʸʥʳʡ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʘʙʩʦʣʶʪʥʫʶ ʚʳʩʦʪʫ, 
ʥʦ ʥʝ ʜʘʸʪ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ ʧʦʚʝʨʭʥʦʩʪʠ: ʫʯʘʩʪʢʠ ʩ ʢʨʫʪʳʤ ʩʢʣʦʥʦʤ ʠ ʧʦ-
ʣʦʛʠʤ ʩʢʣʦʥʦʤ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʦʜʥʦʡ ʚʳʩʦʪʝ, ʧʦʣʫʯʘʶʪ ʠʜʝʥʪʠʯʥʫʶ ʮʚʝʪʦʚʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʯʪʦ 
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ʥʠʚʝʣʠʨʫʝʪ ʨʘʟʣʠʯʠʷ ʚ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ. 
ʎʝʣʴ ʨʘʙʦʪʳ ð ʨʘʟʨʘʙʦʪʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʝ ʥʘ ʟʥʘʯʝʥʠʷʭ 

ʬʫʥʢʮʠʠ, ʘ ʥʘ ʝʸ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʝʜʣʘʛʘʝʪ-
ʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʨʘʜʠʝʥʪ ð ʚʝʢʪʦʨ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʧʦ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝʥʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ. ʄʦʜʫʣʴ ʛʨʘʜʠʝʥʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʨʫʪʠʟʥʫ ʩʢʣʦʥʘ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ, ʘ ʟʥʘʢʠ 
ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʫʢʘʟʳʚʘʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʩʢʣʦʥʘ. ʋʢʘʟʘʥʥʳʝ ʚʝʣʠʯʠʥʳ ʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʮʚʝʪʦ-
ʚʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ. 

ʇʨʦʮʝʩʩ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʢʣʶʯʘʝʪ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʘ: 
ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚʳʙʠʨʘʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ, ʦʧʠʩʳʚʘʶʱʝʝ ʤʦʜʝʣʴʥʳʡ ʨʝʣʴʝʬ. ɺ 

ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʦʤʙʠʥʘʮʠʷ ʩʠʥʫʩʘ ʠ ʢʦʩʠʥʫʩʘ, ʬʦʨʤʠʨʫʶʱʘʷ ʭʦʣʤʠʩʪʫʶ ʧʦ-
ʚʝʨʭʥʦʩʪʴ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʦʚʳʰʝʥʠʡ ʠ ʧʦʥʠʞʝʥʠʡ. ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʦʙʣʘʩʪʴ ʧʦʢʨʳʚʘʝʪʩʷ ʨʝʛʫʣʷʨʥʦʡ 
ʩʝʪʢʦʡ ʟʘʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ. ɺ ʢʘʞʜʦʤ ʫʟʣʝ ʚʳʯʠʩʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ, ʠ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘʧʠ-
ʩʳʚʘʶʪʩʷ ʚ ʜʚʫʤʝʨʥʳʡ ʤʘʩʩʠʚ ð ʚʳʩʦʪʥʫʶ ʤʘʪʨʠʮʫ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʬʦʨʤʳ ʧʦʟʚʦʣʷʝʪ 
ʚʳʯʠʩʣʠʪʴ ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʩʦʪʳ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʠ ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʩ-
ʯʸʪʦʚ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʬʫʥʢʮʠʠ ʢ ʝʸ ʧʨʦʠʟʚʦʜʥʳʤ. ɺʚʠʜʫ ʜʠʩʢʨʝʪʥʦʩʪʠ 
ʩʝʪʢʠ ʧʨʦʠʟʚʦʜʥʳʝ ʚʳʯʠʩʣʷʶʪʩʷ ʧʨʠʙʣʠʞʸʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ. ɼʣʷ 
ʚʥʫʪʨʝʥʥʠʭ ʫʟʣʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ: ʧʨʦʠʟʚʦʜʥʘʷ ʧʦ x ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʨʘʟʥʦʩʪʠ ʟʥʘ-
ʯʝʥʠʡ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ, ʜʝʣʸʥʥʦʡ ʥʘ ʫʜʚʦʝʥʥʳʡ ʰʘʛ ʩʝʪʢʠ. ʅʘ ʛʨʘʥʠʮʘʭ ʦʙʣʘʩʪʠ, ʛʜʝ ʯʠʩʣʦ ʩʦʩʝʜʥʠʭ ʫʟ-
ʣʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦʩʪʦʨʦʥʥʷʷ ʨʘʟʥʦʩʪʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʫʶʪʩʷ ʜʚʝ ʤʘʪʨʠʮʳ ʪʦʛʦ ʞʝ ʨʘʟʤʝʨʘ, ʩʦʜʝʨʞʘʱʠʝ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 
ʧʦ x ʠ ʧʦ y. ʅʘ ʠʭ ʦʩʥʦʚʝ ʚʳʯʠʩʣʷʝʪʩʷ ʛʨʘʜʠʝʥʪ. ʄʦʜʫʣʴ ʛʨʘʜʠʝʥʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʠʯʝʩʪʚʝʥ-
ʥʫʶ ʤʝʨʫ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʘ. ʅʘ ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʘʭ ʵʪʘ ʚʝʣʠʯʠʥʘ ʙʣʠʟʢʘ ʢ ʥʫʣʶ, ʥʘ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ ð 
ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʷ. ʇʨʠ ʦʙʭʦʜʝ ʷʯʝʝʢ ʚʳʩʦʪʥʦʡ ʤʘʪʨʠʮʳ ʮʚʝʪ ʪʦʯʢʠ 
ʥʘʟʥʘʯʘʝʪʩʷ ʥʝ ʧʦ ʟʥʘʯʝʥʠʶ ʚʳʩʦʪʳ, ʘ ʧʦ ʚʝʣʠʯʠʥʝ ʤʦʜʫʣʷ ʛʨʘʜʠʝʥʪʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʤʦ-
ʜʫʣʷ ʪʦʯʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʡ ʠʟ ʯʝʪʳʨʸʭ ʢʘʪʝʛʦʨʠʡ: 

- ʨʘʚʥʠʥʘ (ʛʨʘʜʠʝʥʪ ʙʣʠʟʦʢ ʢ ʥʫʣʶ) ð ʟʝʣʸʥʳʡ ʮʚʝʪ; 
- ʧʦʣʦʛʠʡ ʩʢʣʦʥ ð ʦʪʪʝʥʢʠ ʞʸʣʪʦʛʦ ʠ ʢʦʨʠʯʥʝʚʦʛʦ; 
- ʫʤʝʨʝʥʥʳʡ ʩʢʣʦʥ ð ʥʘʩʳʱʝʥʥʳʝ ʟʝʤʣʠʩʪʳʝ ʪʦʥʘ; 
- ʢʨʫʪʦʡ ʩʢʣʦʥ ð ʩʝʨʳʡ ʮʚʝʪ (ʠʤʠʪʘʮʠʷ ʩʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ). 
ʂ ʙʘʟʦʚʦʤʫ ʮʚʝʪʫ ʜʦʙʘʚʣʷʝʪʩʷ ʧʦʧʨʘʚʢʘ ʥʘ ʦʩʚʝʱʸʥʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʟʥʘʢʦʤ ʧʨʦʠʟʚʦʜʥʦʡ 

ʧʦ x. ʋʯʘʩʪʢʠ, ʛʜʝ ʩʢʣʦʥ ʦʨʠʝʥʪʠʨʦʚʘʥ ʚʧʨʘʚʦ, ʚʳʩʚʝʪʣʷʶʪʩʷ, ʫʯʘʩʪʢʠ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʚʣʝʚʦ ð ʟʘʪʝʤ-
ʥʷʶʪʩʷ. ɼʘʥʥʳʡ ʧʨʠʸʤ ʩʦʟʜʘʸʪ ʵʬʬʝʢʪ ʦʙʲʸʤʥʦʩʪʠ, ʧʦʟʚʦʣʷʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʦʩʚʝʱʸʥʥʫʶ ʠ ʟʘʪʝ-
ʥʸʥʥʫʶ ʩʪʦʨʦʥʳ ʩʢʣʦʥʘ ʦʜʥʦʛʦ ʪʠʧʘ. 

ʇʦʚʝʨʭ ʮʚʝʪʦʚʦʡ ʟʘʣʠʚʢʠ ʩʪʨʦʷʪʩʷ ʣʠʥʠʠ ʫʨʦʚʥʷ (ʠʟʦʣʠʥʠʠ), ʩʦʝʜʠʥʷʶʱʠʝ ʪʦʯʢʠ ʩ ʦʜʠʥʘʢʦʚʦʡ 
ʚʳʩʦʪʦʡ. ʀʟʦʣʠʥʠʠ ʥʘʥʦʩʷʪʩʷ ʯʸʨʥʳʤ ʢʦʥʪʫʨʦʤ ʩ ʧʦʜʧʠʩʷʤʠ ʟʥʘʯʝʥʠʡ. ʂʦʤʙʠʥʘʮʠʷ ʜʚʫʭ ʩʣʦʸʚ ð ʛʨʘ-
ʜʠʝʥʪʥʦʡ ʟʘʣʠʚʢʠ ʠ ʠʟʦʣʠʥʠʡ ð ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʮʝʥʠʚʘʪʴ ʢʨʫʪʠʟʥʫ (ʧʦ ʮʚʝʪʫ) ʠ ʘʙ-
ʩʦʣʶʪʥʫʶ ʚʳʩʦʪʫ (ʧʦ ʣʠʥʠʷʤ). ʉʛʫʱʝʥʠʝ ʠʟʦʣʠʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʣʘʩʪʷʤ, ʢʦʪʦʨʳʤ ʥʘʟʥʘʯʝʥʳ ʩʝʨʳʝ 
ʪʦʥʘ, ʨʘʟʨʝʞʝʥʠʝ ð ʟʝʣʸʥʳʤ ʪʦʥʘʤ. ʉʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʩʣʫʞʠʪ ʩʧʦʩʦ-
ʙʦʤ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʧʠʩʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʨʘʟʨʘʙʦʪʘʥ ʢʦʜ ʥʘ ʷʟʳʢʝ Python ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦ-
ʪʝʢ NumPy ʠ Matplotlib. ʇʨʦʛʨʘʤʤʘ ʨʝʘʣʠʟʫʝʪ ʧʦʣʥʳʡ ʢʦʥʚʝʡʝʨ ʦʙʨʘʙʦʪʢʠ: ʦʪ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ 
ʜʦ ʩʦʭʨʘʥʝʥʠʷ ʠʪʦʛʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ɺʠʟʫʘʣʠʟʘʮʠʷ ʩʦʜʝʨʞʠʪ ʪʨʠ ʧʘʥʝʣʠ: 

- ʧʘʥʝʣʴ A: ʛʨʘʜʠʝʥʪʥʦʝ ʮʚʝʪʦʚʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʩʪʨʦʝʥʠʡ; 

- ʧʘʥʝʣʴ ɹ: ʛʨʘʜʠʝʥʪʥʘʷ ʟʘʣʠʚʢʘ ʩ ʥʘʣʦʞʝʥʥʳʤʠ ʠʟʦʣʠʥʠʷʤʠ ʠ ʧʦʜʧʠʩʷʤʠ ʚʳʩʦʪ; 

- ʧʘʥʝʣʴ ɺ: ʪʨʸʭʤʝʨʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʨʘʩʢʨʘʩʢʦʡ ʧʦ ʚʳʩʦʪʝ (ʜʣʷ ʩʨʘʚʥʝʥʠʷ). 
ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʘʨʛʫʤʝʥʪʘʭ ʩʠʥʫʩʘ ʠ ʢʦʩʠʥʫʩʘ, ʘ ʪʘʢʞʝ 

ʚʚʦʜʠʣʩʷ ʬʘʟʦʚʳʡ ʩʜʚʠʛ. ʂʘʞʜʦʝ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʚʦʜʠʣʦ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʝʣʴʝʬʘ, ʠ ʮʚʝ-
ʪʦʚʘʷ ʢʘʨʪʘ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʣʘ ʥʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʣʦʥʦʚ ʠ ʨʘʚʥʠʥ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʦʩʴ 
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ʩʤʝʰʝʥʠʝ ʜʚʫʭ ʣʘʥʜʰʘʬʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʩ ʚʝʩʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ. ʇʨʠ ʧʣʘʚ-
ʥʦʤ ʠʟʤʝʥʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪ 0 ʜʦ 1 ʥʘʙʣʶʜʘʣʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʦʜʥʦʛʦ ʨʝ-
ʣʴʝʬʘ ʢ ʜʨʫʛʦʤʫ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʝʢ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʥʦʚʘʥ ʥʘ ʫʩʣʦʚʠʠ ʦʙʨʘʱʝʥʠʷ ʛʨʘʜʠʝʥʪʘ 
ʚ ʥʦʣʴ. ʅʘ ʜʠʩʢʨʝʪʥʦʡ ʩʝʪʢʝ ʪʦʯʥʦʝ ʨʘʚʝʥʩʪʚʦ ʥʫʣʶ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʚ ʧʨʦʛʨʘʤʤʝ 
ʟʘʜʘʸʪʩʷ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ: ʝʩʣʠ ʤʦʜʫʣʴ ʛʨʘʜʠʝʥʪʘ ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʥʴʰʝ ʧʦʨʦʛʘ, ʪʦʯʢʘ ʤʘʨʢʠʨʫʝʪʩʷ 
ʢʘʢ ʧʦʜʦʟʨʠʪʝʣʴʥʘʷ ʥʘ ʵʢʩʪʨʝʤʫʤ. ʇʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʪʦʯʝʢ, ʠʭ ʢʦʦʨʜʠʥʘʪʳ ʠ ʟʥʘʯʝ-
ʥʠʷ ʚʳʩʦʪʳ. 

ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʨʘʜʠʝʥʪ ʬʫʥʢʮʠʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 
ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦ-
ʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʦʙʲʝʜʠʥʷʝʪ ʚ ʝʜʠʥʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʢʦʥʚʝʡʝʨʝ ʘʥʘʣʠʪʠ-
ʯʝʩʢʫʶ ʛʝʦʤʝʪʨʠʶ, ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʢʦʤʧʴʶʪʝʨʥʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ. 
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ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ: ɹʦʨʜʠʥʘ ɻʘʣʠʥʘ ɽʚʛʝʥʴʝʚʥʘ 
 ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, 

ʃʦʧʠʥʘ ʅʘʜʝʞʜʘ ʇʝʪʨʦʚʥʘ 
ʢ.ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ, 

ʌɻɹʆʋ ɺʆ çʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʨʝʜʢʠʭ ʙʦʣʝʟʥʷʭ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʜʝʪʩʢʠʡ ʦʨʛʘʥʠʟʤ ʥʝ ʤʦʞʝʪ 
ʧʨʘʚʠʣʴʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʘʤʠʥʦʢʠʩʣʦʪʳ ð ʚʘʞʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʙʝʣʢʦʚ. ʀʟ-ʟʘ 
ʵʪʦʛʦ ʚ ʢʨʦʚʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʨʝʜʠʪʴ ʤʦʟʛ ʠ ʧʨʠʚʝʩʪʠ ʢ ʠʥʚʘʣʠʜ-
ʥʦʩʪʠ ʫʞʝ ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʞʠʟʥʠ. ʆʜʥʘʢʦ ʝʩʪʴ ʩʧʦʩʦʙ ʫʟʥʘʪʴ ʦ ʪʘʢʠʭ ʙʦʣʝʟʥʷʭ ʟʘʨʘʥʝʝ. ʉʨʘʟʫ ʧʦʩʣʝ 
ʨʦʞʜʝʥʠʷ ʫ ʚʩʝʭ ʜʝʪʝʡ ʙʝʨʫʪ ʢʨʦʚʴ ʠʟ ʧʷʪʢʠ ʠ ʧʨʦʚʝʨʷʶʪ ʝʸ ʥʘ ʥʘʣʠʯʠʝ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɽʩʣʠ ʙʦ-
ʣʝʟʥʴ ʦʙʥʘʨʫʞʝʥʘ ʚʦʚʨʝʤʷ, ʪʦ ʤʦʞʥʦ ʥʘʟʥʘʯʠʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʜʠʝʪʫ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʠʟʙʝʞʘʪʴ ʧʦʚʨʝ-
ʞʜʝʥʠʷ ʤʦʟʛʘ ʠ ʧʦʟʚʦʣʠʪ ʨʝʙʝʥʢʫ ʨʘʩʪʠ ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʥʦʨʤʘʣʴʥʦ. ɺ ʩʪʘʪʴʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʜʚʝ ʪʘ-
ʢʠʝ ʙʦʣʝʟʥʠ: ʬʝʥʠʣʢʝʪʦʥʫʨʠʷ ʠ ʙʦʣʝʟʥʴ ʢʣʝʥʦʚʦʛʦ ʩʠʨʦʧʘ. ʆʙʲʷʩʥʷʝʪʩʷ, ʢʘʢ ʠʤʝʥʥʦ ʵʪʠ ʙʦʣʝʟʥʠ 
ʥʘʨʫʰʘʶʪ ʨʘʙʦʪʫ ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʯʝʤʫ ʪʘʢ ʚʘʞʥʦ ʚʦʚʨʝʤʷ ʠʭ ʦʙʥʘʨʫʞʠʪʴ, ʯʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʣʝʯʠʪʴ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʝʦʥʘʪʘʣʴʥʳʡ ʩʢʨʠʥʠʥʛ, ʘʤʠʥʦʘʮʠʜʦʧʘʪʠʠ, ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʙʦʣʝʟʥʠ ʦʙʤʝʥʘ, ʬʝ-
ʥʠʣʢʝʪʦʥʫʨʠʷ, ʙʦʣʝʟʥʴ çʢʣʝʥʦʚʦʛʦ ʩʠʨʦʧʘè, ʬʝʨʤʝʥʪʳ, ʥʦʚʦʨʦʞʜʝʥʥʳʝ, ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ. 
 

THE ROLE OF ENZYMES IN HEREDITARY DISORDERS OF AMINO ACID METABOLISM 
 

Dokukina Anastasia Olegovna, 
Kryukov Timofey Vladimirovich  

 
Scientific adviser: Bordina Galina Evgenievna  

Lopina Nadezhda Petrovna 
 
Abstract: The article describes rare diseases that prevent the child's body from properly processing amino 
acids, important substances that make up proteins. Because of this, harmful substances accumulate in the 
blood, which can damage the brain and lead to disability in the first months of life. However, there is a way to 
learn about such diseases in advance. Immediately after birth, blood is taken from the heel of all children and 
checked for these diseases. If the disease is detected on time, then you can prescribe a special diet that will 
help avoid brain damage and allow the child to grow and develop normally. The article describes in detail two 
such diseases: phenylketonuria and maple syrup disease. It explains exactly how these diseases disrupt the 
functioning of the body and why it is so important to detect them in time to properly treat them.  
Keywords: neonatal screening, aminoacidopathy, hereditary metabolic diseases, phenylketonuria, maple syr-
up disease, enzymes, newborns, early diagnosis. 
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 ʂʘʞʜʳʡ ʠʟ ʥʘʩ ʚ ʧʝʨʚʳʝ ʜʥʠ ʞʠʟʥʠ ʧʝʨʝʞʠʣ ʥʝ ʩʘʤʦʝ ʧʨʠʷʪʥʦʝ ʩʦʙʳʪʠʝ: ʫ ʥʝʛʦ ʚʟʷʣʠ ʥʝʩʢʦʣʴʢʦ 
ʢʘʧʝʣʴ ʢʨʦʚʠ ʠʟ ʧʷʪʢʠ. ɼʣʷ ʨʝʙʸʥʢʘ ʵʪʦ ʩʝʢʫʥʜʥʘʷ ʙʦʣʴ, ʜʣʷ ʨʦʜʠʪʝʣʝʡ ð ʩʪʨʝʩʩ, ʘ ʜʣʷ ʚʨʘʯʝʡ ð ʩʧʦ-
ʩʦʙ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʜʝʪʩʢʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ. ʕʪʦʪ ʪʝʩʪ ʥʘʟʳʚʘʝʪʩʷ ʥʝʦʥʘʪʘʣʴʥʳʡ ʩʢʨʠʥʠʥʛ 
(ʦʪ ʣʘʪ. neo ð çʥʦʚʳʡè, natus ð çʨʦʜʠʚʰʠʡʩʷè). ɺ ʈʦʩʩʠʠ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʵʪʘ ʧʨʦʮʝʜʫʨʘ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʚʝʨʢʫ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʙʦʣʝʟʥʝʡ, ʚ ʢʦʪʦʨʳʭ ʢʣʶʯʝʚʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ 
ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʘʤʠʥʦʢʠʩʣʦʪ, ʠʣʠ ʘʤʠʥʦʘʮʠʜʦʧʘʪʠʠ. [1]. 

ɸʤʠʥʦʢʠʩʣʦʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʣʶʯʝʚʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʦʙʨʘʟʫʶʱʠʝ ʤʦʣʝʢʫʣʳ 
ʙʝʣʢʦʚ. ʆʥʠ ʪʘʢʞʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʤʘ. ʕʪʠ 
ʩʦʝʜʠʥʝʥʠʷ ʩʣʫʞʘʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʩʠʥʪʝʟʘ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ (ʜʦʬʘʤʠʥ, ʩʝʨʦʪʦʥʠʥ, ʛʘʤʤʘ-
ʘʤʠʥʦʤʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ), ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ, ʢʨʝʘʪʠʥʘ, ʛʝʤʘ ʠ ʧʫʨʠʥʦʚʳʭ ʦʩʥʦʚʘʥʠʡ. 

ɽʩʣʠ ʫ ʯʝʣʦʚʝʢʘ ʩ ʨʦʞʜʝʥʠʷ ʥʝ ʭʚʘʪʘʝʪ ʦʜʥʦʛʦ ʠʟ ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʦʨʛʘʥʠʟʤʫ ʧʝ-
ʨʝʨʘʙʘʪʳʚʘʪʴ ʚʝʱʝʩʪʚʘ, ʪʦ ʚ ʝʛʦ ʪʝʣʝ ʧʨʦʠʩʭʦʜʠʪ ʩʙʦʡ: ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴʩʷ, 
ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʢʨʦʚʠ ʠ ʪʢʘʥʷʭ, ʘ ʪʝ, ʯʪʦ ʜʦʣʞʥʳ ʧʦʣʫʯʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʨʘʙʦʪʢʠ, ʥʘʦʙʦʨʦʪ, ʦʙ-
ʨʘʟʫʶʪʩʷ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ. ʕʪʠ ʥʘʢʦʧʠʚʰʠʝʩʷ ʩʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʨʝʜʥʳʤʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ, 
ʦʩʦʙʝʥʥʦ ʜʣʷ ʤʦʟʛʘ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʘʩʥʳ ʩʘʤʠ ʧʦ ʩʝʙʝ ʠʣʠ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʜʨʫʛʠʭ ʪʦʢ-
ʩʠʯʥʳʭ ʚʝʱʝʩʪʚ. ʆʩʦʙʝʥʥʦʩʪʴ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʝʨʚʳʝ ʜʥʠ ʞʠʟʥʠ ʨʝʙʸʥʦʢ 
ʚʳʛʣʷʜʠʪ ʟʜʦʨʦʚʳʤ, ʥʦ ʝʛʦ ʤʦʟʛ ʫʞʝ ʥʘʯʠʥʘʝʪ ʧʦʚʨʝʞʜʘʪʴʩʷ. ʕʪʦ ʧʦʚʨʝʞʜʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʘʤʝʪʥʦ. 
ʉʠʤʧʪʦʤʳ ʦʙʳʯʥʦ ʚʦʟʥʠʢʘʶʪ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʨʝʙʸʥʦʢ ʟʘʚʝʨʰʘʝʪ ʛʨʫʜʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʪ 
ʧʝʨʠʦʜ ʦʨʛʘʥʠʟʤ ʨʝʙʸʥʢʘ ʧʦʣʫʯʘʝʪ ʙʦʣʴʰʝ ʙʝʣʢʘ, ʯʪʦ ʤʦʞʝʪ ʫʩʫʛʫʙʠʪʴ ʧʨʦʙʣʝʤʫ [2, 3]. 

ɺ ʧʝʯʝʥʠ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ ʙʝʣʢʦʚ, ʧʨʦʠʩʭʦʜʷʪ ʜʚʘ ʛʣʘʚʥʳʭ ʧʨʦʮʝʩʩʘ: 
- ʊʨʘʥʩʘʤʠʥʠʨʦʚʘʥʠʝ ð ʧʝʨʝʥʦʩ NH2 ʥʘ Ŭ-ʢʝʪʦʛʣʫʪʘʨʘʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʣʫʪʘʤʘʪʘ ʠ ʥʦʚʦʡ ʢʝʪʦ-

ʢʠʩʣʦʪʳ. 
- ɼʝʟʘʤʠʥʠʨʦʚʘʥʠʝ ð ʦʪʱʝʧʣʝʥʠʝ NH3 (ʘʤʤʠʘʢʘ), ʢʦʪʦʨʳʡ ʯʝʨʝʟ ʮʠʢʣ ʤʦʯʝʚʠʥʳ ʚʳʚʦʜʠʪʩʷ ʧʦʯ-

ʢʘʤʠ. 
ʆʙʘ ʧʨʦʮʝʩʩʘ ʷʚʣʷʶʪʩʷ ʢʘʪʘʣʠʪʠʯʝʩʢʠʤʠ, ʪʦ ʝʩʪʴ ʧʨʦʪʝʢʘʶʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʙʠʦʢʘʪʘʣʠʟʘʪʦʨʦʚ, 

ʪ.ʝ. ʬʝʨʤʝʥʪʦʚ. 
ʇʨʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʤ ʜʝʬʝʢʪʝ ʦʜʥʦʛʦ ʠʟ ʬʝʨʤʝʥʪʦʚ ʦʜʠʥ ʠʟ ʵʪʘʧʦʚ ʙʣʦʢʠʨʫʝʪʩʷ. ɺʝʱʝʩʪʚʦ-

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʢʨʦʚʠ ʠ ʤʦʯʝ, ʘ ʝʛʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʘʙʦʣʠʪʳ (ʯʘʩʪʦ ʪʦʢʩʠʯʥʳʝ) 
ʧʦʨʘʞʘʶʪ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʧʝʯʝʥʴ, ʧʦʯʢʠ [3, 4]. 

ʅʝʢʦʪʦʨʳʝ ʘʤʠʥʦʘʮʠʜʦʧʘʪʠʠ ʧʘʭʥʫʪ. ɿʘʧʘʭ ʦʪ ʤʦʯʠ ʠʣʠ ʪʝʣʘ ʨʝʙʸʥʢʘ ʤʦʞʝʪ ʩʪʘʪʴ ʧʝʨʚʳʤ ʩʠʛ-
ʥʘʣʦʤ, ʥʘ ʢʦʪʦʨʳʡ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʧʨʠ ʧʦʩʪʘʥʦʚʫ ʜʠʘʛʥʦʟʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʙʦʣʝʟʥʠ ʢʣʝʥʦʚʦʛʦ 
ʩʠʨʦʧʘ (ʥʘʨʫʰʝʥʠʝ ʨʘʩʧʘʜʘ ʚʘʣʠʥʘ, ʣʝʡʮʠʥʘ ʠ ʠʟʦʣʝʡʮʠʥʘ) ʤʦʯʘ ʧʘʭʥʝʪ ʢʘʨʘʤʝʣʴʶ ʠʣʠ ʢʣʝʥʦʚʳʤ ʩʠ-
ʨʦʧʦʤ. ʇʨʠ ʪʠʨʦʟʠʥʝʤʠʠ I ʪʠʧʘ ð ʟʘʧʘʭ ʚʘʨʝʥʦʡ ʢʘʧʫʩʪʳ [2]. 

ɺ ʥʦʨʤʝ ʚ ʥʘʰʝʤ ʦʨʛʘʥʠʟʤʝ ʝʩʪʴ ʬʝʨʤʝʥʪ ð ʬʝʥʠʣʘʣʘʥʠʥʛʠʜʨʦʢʩʠʣʘʟʘ. ʆʥ ʧʨʝʚʨʘʱʘʝʪ ʬʝʥʠʣ-
ʘʣʘʥʠʥ ʚ ʪʠʨʦʟʠʥ. 

ʊʦ ʝʩʪʴ ʦʜʥʘ ʘʤʠʥʦʢʠʩʣʦʪʘ (ʬʝʥʠʣʘʣʘʥʠʥ) ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʜʨʫʛʫʶ 
ʘʤʠʥʦʢʠʩʣʦʪʫ (ʪʠʨʦʟʠʥ). ʊʠʨʦʟʠʥ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʙʦʪʝ ʤʦʟʛʘ, ʪʘʢ ʢʘʢ ʠʟ ʥʝʛʦ ʩʠʥʪʝʟʠʨʫʶʪʩʷ 
ʛʦʨʤʦʥʳ ʠ ʥʝʡʨʦʤʝʜʠʘʪʦʨʳ, ʚʢʣʶʯʘʷ ʜʦʬʘʤʠʥ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʯʫʚʩʪʚʦ ʨʘʜʦʩʪʠ ʠ ʜʚʠʛʘʪʝʣʴʥʫʶ 
ʘʢʪʠʚʥʦʩʪʴ [1, 3]. 

ʇʨʠ ʬʝʥʠʣʢʝʪʦʥʫʨʠʠ ʥʘʨʫʰʘʝʪʩʷ ʨʘʙʦʪʘ ʬʝʨʤʝʥʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʳʚʫ ʭʠʤʠʯʝʩʢʦʡ ʩʚʷʟʠ 
ʤʝʞʜʫ ʬʝʥʠʣʘʣʘʥʠʥʦʤ ʠ ʪʠʨʦʟʠʥʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʝʥʠʣʘʣʘʥʠʥ ʥʝ ʤʦʞʝʪ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʪʠʨʦ-
ʟʠʥ, ʠ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ ʥʘʯʠʥʘʝʪ ʨʘʩʪʠ, ʧʦʜʦʙʥʦ ʚʦʜʝ ʚ ʪʨʫʙʝ, ʢʦʪʦʨʫʶ ʟʘʢʨʳʣʠ [2]. 

ʆʨʛʘʥʠʟʤ ʧʳʪʘʝʪʩʷ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʣʠʰʥʝʛʦ ʬʝʥʠʣʘʣʘʥʠʥʘ ʥʝʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ. ʆʥ ʧʨʝʚʨʘʱʘʝʪ 
ʝʛʦ ʚ ʜʨʫʛʦʝ ʚʝʱʝʩʪʚʦ ð ʬʝʥʠʣʧʠʨʫʚʘʪ. ʕʪʦ ʩʦʝʜʠʥʝʥʠʝ ʷʜʦʚʠʪʦ ʜʣʷ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʤʦʟʛʘ ʤʘʣʳʰʘ 
ʠ ʤʝʰʘʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʠʝʣʠʥʘ. ʄʠʝʣʠʥ ð ʵʪʦ ʢʘʢ ʠʟʦʣʷʮʠʷ ʜʣʷ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ. 
ɹʝʟ ʥʝʛʦ ʥʝʨʚʥʳʝ ʩʠʛʥʘʣʳ ʧʝʨʝʜʘʶʪʩʷ ʤʝʜʣʝʥʥʦ ʠ ʥʝʧʨʘʚʠʣʴʥʦ [3, 4]. 

ɺ ʧʝʨʚʳʝ ʥʝʜʝʣʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʨʝʙʸʥʦʢ ʚʳʛʣʷʜʠʪ ʟʜʦʨʦʚʳʤ. ʆʜʥʘʢʦ ʫʨʦʚʝʥʴ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ 
ʝʛʦ ʢʨʦʚʠ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɽʩʣʠ ʥʝ ʥʘʯʘʪʴ ʣʝʯʝʥʠʝ ʚʦʚʨʝʤʷ, ʢ 3ï6 ʤʝʩʷʮʘʤ ʥʘʯʥʫʪ ʧʨʦʷʚ-
ʣʷʪʴʩʷ ʥʝʦʙʨʘʪʠʤʳʝ ʧʦʩʣʝʜʩʪʚʠʷ: ʟʘʜʝʨʞʢʘ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʫʜʦʨʦʛʠ ʠ ʤʠʢʨʦʮʝʬʘʣʠʷ (ʫʤʝʥʴ-
ʰʝʥʠʝ ʦʙʲʸʤʘ ʤʦʟʛʘ). ʈʝʙʸʥʦʢ ʧʝʨʝʩʪʘʥʝʪ ʫʟʥʘʚʘʪʴ ʨʦʜʠʪʝʣʝʡ ʠ ʥʝ ʥʘʫʯʠʪʩʷ ʩʠʜʝʪʴ ʠ ʭʦʜʠʪʴ [1]. 
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ɺ ʩʫʭʦʤ ʧʷʪʥʝ ʢʨʦʚʠ ʠʟʤʝʨʷʶʪ ʫʨʦʚʝʥʴ ʬʝʥʠʣʘʣʘʥʠʥʘ. ɽʩʣʠ ʦʥ ʧʨʝʚʳʰʘʝʪ 120 ʤʢʤʦʣʴ/ʣ, ʨʝʙʝʥ-

ʢʘ ʧʨʦʚʝʨʷʶʪ ʩʥʦʚʘ. ʇʨʠ ʧʦʜʪʚʝʨʞʜʝʥʥʦʤ ʜʠʘʛʥʦʟʝ ʝʜʠʥʩʪʚʝʥʥʦʝ ʣʝʯʝʥʠʝ ð ʩʧʝʮʠʘʣʴʥʘʷ ʜʠʝʪʘ ʩ 
ʦʯʝʥʴ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʬʝʥʠʣʘʣʘʥʠʥʘ. ɽʩʣʠ ʥʘʯʘʪʴ ʜʠʝʪʫ ʚ ʧʝʨʚʳʝ ʜʚʝ ʥʝʜʝʣʠ ʞʠʟʥʠ, ʤʦʟʛ ʨʘʟʚʠ-
ʚʘʝʪʩʷ ʥʦʨʤʘʣʴʥʦ, ʠ ʨʝʙʝʥʦʢ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʚʝʨʩʪʥʠʢʦʚ [2, 3]. 

ʊʨʠ ʘʤʠʥʦʢʠʩʣʦʪʳ ð ʣʝʡʮʠʥ, ʠʟʦʣʝʡʮʠʥ ʠ ʚʘʣʠʥ ð ʠʤʝʶʪ ʧʦʭʦʞʫʶ ʩʪʨʫʢʪʫʨʫ ʩ çʨʘʟʚʝʪʚʣʝʥʥʦʡ 
ʙʦʢʦʚʦʡ ʮʝʧʴʶè. ʀʭ ʨʘʩʧʘʜ ʠʜʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʇʝʨʚʳʡ ʵʪʘʧ ʦʙʱʠʡ ʜʣʷ ʚʩʝʭ ʪʨʝʭ: ʩ ʢʘʞʜʦʡ ʠʟ 
ʥʠʭ ʩʥʠʤʘʝʪʩʷ ʘʤʠʥʦʛʨʫʧʧʘ, ʠ ʦʥʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ Ŭ-ʢʝʪʦʢʠʩʣʦʪʳ. ɺʪʦʨʦʡ ʵʪʘʧ ð ʵʪʠ 
Ŭ-ʢʝʪʦʢʠʩʣʦʪʳ ʜʦʣʞʥʳ ʨʘʟʨʫʰʠʪʴʩʷ ʜʘʣʴʰʝ ʩ ʧʦʤʦʱʴʶ ʩʣʦʞʥʦʛʦ ʬʝʨʤʝʥʪʘ ð ʢʦʤʧʣʝʢʩʘ Ŭ-
ʢʝʪʦʢʠʩʣʦʪʜʝʛʠʜʨʦʛʝʥʘʟʳ [3, 4]. 

ʇʨʠ ʙʦʣʝʟʥʠ çʢʣʝʥʦʚʦʛʦ ʩʠʨʦʧʘè ʵʪʦʪ ʩʣʦʞʥʳʡ ʬʝʨʤʝʥʪ ʥʝ ʨʘʙʦʪʘʝʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ Ŭ-
ʢʝʪʦʢʠʩʣʦʪʳ (ʦʩʦʙʝʥʥʦ ʦʪ ʣʝʡʮʠʥʘ) ʥʝ ʤʦʛʫʪ ʧʦʡʪʠ ʜʘʣʴʰʝ ʧʦ ʧʫʪʠ ʨʘʩʧʘʜʘ. ʆʥʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʢʨʦ-
ʚʠ ʠ ʪʢʘʥʷʭ, ʢʘʢ ʧʨʦʙʢʘ ʚ ʫʟʢʦʤ ʤʝʩʪʝ ʪʨʫʙʳ [2]. 

ɺ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʣʝʡʮʠʥ ʠ ʝʛʦ ʢʝʪʦʢʠʩʣʦʪʘ ʤʦʛʫʪ ʙʳʪʴ ʪʦʢʩʠʯʥʳ ʜʣʷ ʤʦʟʛʘ. ʆʥʠ ʧʨʠʚʦ-
ʜʷʪ ʢ ʩʠʣʴʥʦʤʫ ʦʪʝʢʫ ʤʦʟʛʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝʡʨʦʥʳ ʩʜʘʚʣʠʚʘʶʪʩʷ ʠ ʧʦʛʠʙʘʶʪ. ʊʘʢʞʝ ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʘʙʦ-
ʣʠʟʤʘ ʚʦʟʥʠʢʘʶʪ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʩʣʘʜʢʦʚʘʪʦ-ʢʘʨʘʤʝʣʴʥʳʤ ʟʘʧʘʭʦʤ, ʧʦʭʦʞʠʤ ʥʘ 
ʢʣʝʥʦʚʳʡ ʩʠʨʦʧ. ʕʪʦʪ ʟʘʧʘʭ ʥʘʯʠʥʘʝʪ ʠʩʭʦʜʠʪʴ ʦʪ ʤʦʯʠ ʠ ʢʦʞʠ ʨʝʙʝʥʢʘ [1, 3]. 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʬʦʨʤʘ ʟʘʙʦʣʝʚʘʥʠʷ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʷʞʸʣʦʡ. ɺ ʧʝʨʚʳʝ ʜʚʘ-ʪʨʠ ʜʥʷ ʧʦʩʣʝ 
ʨʦʞʜʝʥʠʷ ʨʝʙʸʥʦʢ ʚʳʛʣʷʜʠʪ ʟʜʦʨʦʚʳʤ. ʆʜʥʘʢʦ ʩ ʥʘʯʘʣʦʤ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʛʨʫʜʥʦʛʦ 
ʤʦʣʦʢʘ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ ʙʝʣʦʢ, ʝʛʦ ʩʦʩʪʦʷʥʠʝ ʙʳʩʪʨʦ ʫʭʫʜʰʘʝʪʩʷ. ʇʦʷʚʣʷʶʪʩʷ ʩʣʘʙʦʩʪʴ, ʩʥʠʞʘ-
ʝʪʩʷ ʩʦʩʘʪʝʣʴʥʳʡ ʨʝʬʣʝʢʩ, ʥʘʯʠʥʘʶʪʩʷ ʨʚʦʪʘ, ʩʫʜʦʨʦʛʠ ʠ ʫʛʥʝʪʝʥʠʝ ʩʦʟʥʘʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 
ʢ ʢʦʤʝ. ɹʝʟ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʜʠʘʣʠʟ ʠ ʩʧʝʮʠʘʣʴʥʫʶ ʜʠʝʪʫ, ʠʩ-
ʢʣʶʯʘʶʱʫʶ ʘʤʠʥʦʢʠʩʣʦʪʳ ʣʝʡʮʠʥ, ʠʟʦʣʝʡʮʠʥ ʠ ʚʘʣʠʥ, ʨʝʙʸʥʦʢ ʤʦʞʝʪ ʫʤʝʨʝʪʴ ʚ ʪʝʯʝʥʠʝ ʚʪʦʨʦʡ-
ʪʨʝʪʴʝʡ ʥʝʜʝʣʠ ʞʠʟʥʠ [2, 4]. 

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʙʦʣʝʝ ʣʸʛʢʠʝ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘʟʳʚʘʝʤʳʝ ʠʥʪʝʨʤʠʪʪʠʨʫʶʱʠʤʠ. ɺ ʵʪʠʭ 
ʩʣʫʯʘʷʭ ʧʨʠʩʪʫʧʳ ʚʦʟʥʠʢʘʶʪ ʪʦʣʴʢʦ ʧʨʠ ʠʥʬʝʢʮʠʷʭ ʠʣʠ ʧʦʩʣʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣ-
ʢʘ. ʆʜʥʘʢʦ ʢʘʞʜʳʡ ʧʨʠʩʪʫʧ ʥʘʥʦʩʠʪ ʚʨʝʜ ʤʦʟʛʫ. ʇʦʵʪʦʤʫ ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʩʦʙʣʶʜʝʥʠʝ ʩʪʨʦʛʦʡ 
ʜʠʝʪʳ ʢʨʘʡʥʝ ʚʘʞʥʳ ʜʘʞʝ ʧʨʠ ʪʘʢʠʭ ʬʦʨʤʘʭ ʙʦʣʝʟʥʠ [1]. 

ɻʦʤʦʮʠʩʪʠʥʫʨʠʷ ʚʳʟʚʘʥʘ ʜʝʬʠʮʠʪʦʤ ʮʠʩʪʘʪʠʦʥʠʥ-ɓ-ʩʠʥʪʘʟʳ. ʅʘʢʦʧʣʝʥʠʝ ʛʦʤʦʮʠʩʪʝʠʥʘ ʧʦʨʘʞʘ-
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ʝʪ ʩʦʩʫʜʳ (ʪʨʦʤʙʦʟʳ, ʠʥʬʘʨʢʪʳ, ʠʥʩʫʣʴʪʳ ʚ ʜʝʪʩʪʚʝ), ʭʨʫʩʪʘʣʠʢ ʛʣʘʟʘ (ʵʢʪʦʧʠʷ ʭʨʫʩʪʘʣʠʢʘ) ʠ ʢʦʩʪʠ. ɺ 
ʦʨʛʘʥʠʟʤʝ ʧʨʠ ʜʝʬʠʮʠʪʝ ʬʝʨʤʝʥʪʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʚʨʘʱʝʥʠʷ ʛʦʤʦʮʠʩʪʝʠʥʘ ʚ ʮʠʩʪʘʪʠʦʥʠʥ. 

ɺʥʝʰʥʝ ʜʝʪʠ ʩ ʛʦʤʦʮʠʩʪʠʥʫʨʠʝʡ ʥʘʧʦʤʠʥʘʶʪ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʥʜʨʦʤʦʤ ʄʘʨʬʘʥʘ ð ʚʳʩʦʢʠʡ ʨʦʩʪ, 
ʘʨʘʭʥʦʜʘʢʪʠʣʠʷ (çʧʘʫʯʴʠ ʧʘʣʴʮʳè), ʚʦʨʦʥʢʦʦʙʨʘʟʥʘʷ ʛʨʫʜʥʘʷ ʢʣʝʪʢʘ. ʅʦ ʧʨʠ ʄʘʨʬʘʥʝ ʥʝʪ ʫʤʩʪʚʝʥʥʦʡ 
ʦʪʩʪʘʣʦʩʪʠ ʠ ʪʨʦʤʙʦʟʦʚ, ʘ ʟʜʝʩʴ ð ʝʩʪʴ. ʈʘʟʣʠʯʠʪʴ ʠʭ ʤʦʞʝʪ ʪʦʣʴʢʦ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʘʥʘʣʠʟ [2, 3]. 

ʌʝʥʠʣʢʝʪʦʥʫʨʠʷ ʠ ʙʦʣʝʟʥʴ çʢʣʝʥʦʚʦʛʦ ʩʠʨʦʧʘè ð ʷʨʢʠʝ ʧʨʠʤʝʨʳ ʪʦʛʦ, ʢʘʢ ʦʜʥʘ ʩʣʦʤʘʥʥʘʷ ʬʝʨ-
ʤʝʥʪʘʪʠʚʥʘʷ ʩʪʨʝʣʢʘ ʤʦʞʝʪ ʨʘʟʨʫʰʠʪʴ ʤʦʟʛ ʟʘ ʩʯʠʪʘʥʥʳʝ ʥʝʜʝʣʠ. ʅʦ ʪʘ ʞʝ ʩʘʤʘʷ ʭʠʤʠʷ ʜʘʝʪ ʠ ʢʣʶʯ ʢ 
ʩʧʘʩʝʥʠʶ: ʝʩʣʠ ʚʦʚʨʝʤʷ ʫʙʨʘʪʴ ʠʟ ʧʠʪʘʥʠʷ ʪʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʤ ʥʝ ʤʦʞʝʪ ʧʝʨʝʨʘʙʦ-
ʪʘʪʴ, ʨʝʙʝʥʦʢ ʨʘʩʪʝʪ ʟʜʦʨʦʚʳʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʦʜʠʥ ʠʟ ʣʫʯʰʠʭ ʧʨʠʤʝʨʦʚ ʪʦʛʦ, ʢʘʢ ʟʥʘʥʠʝ ʭʠʤʠʠ 
ʥʘʧʨʷʤʫʶ ʩʧʘʩʘʝʪ ʞʠʟʥʠ.  

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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Удк 57 

ВЛИЯНИЕ ФИЗИЧЕСКОЙ АКТИВНОСТИ НА 
УМСТВЕННУЮ ДЕЯТЕЛЬНОСТЬ СТУДЕНТА 

Кремнева Софья Максимовна  
ʩʪʫʜʝʥʪʢʘ 

ʉʇɹɻʋɻɸ ʠʤ. ʅʦʚʠʢʦʚʘ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ:  ɺʦʣʢʦʚʘ ʃʶʜʤʠʣʘ ʄʠʭʘʡʣʦʚʥʘ 
ʢ.ʵ.ʥ, ʜʦʮʝʥʪ 

ʉʇɹɻʋɻɸ ʠʤ. ʅʦʚʠʢʦʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʩʚʷʟʘʥʳ ʦʙʳʯʥʘʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʪʫʜʝʥʪʘ ʠ ʝʛʦ ʩʧʦʩʦʙ-
ʥʦʩʪʴ ʜʫʤʘʪʴ, ʟʘʧʦʤʠʥʘʪʴ ʠ ʩʦʩʨʝʜʦʪʘʯʠʚʘʪʴʩʷ. ʈʘʟʙʠʨʘʝʪʩʷ, ʧʦʯʝʤʫ ʙʝʛ, ʟʘʨʷʜʢʘ ʠʣʠ ʜʘʞʝ ʙʳʩʪʨʘʷ 
ʭʦʜʴʙʘ ʧʦʤʦʛʘʶʪ ʤʦʟʛʫ ʨʘʙʦʪʘʪʴ ʙʳʩʪʨʝʝ ʠ ʯʸʪʯʝ. ɻʣʘʚʥʘʷ ʤʳʩʣʴ ð ʢʦʨʦʪʢʠʝ ʧʝʨʝʨʳʚʳ ʥʘ ʜʚʠʞʝʥʠʝ ʚ 
ʪʝʯʝʥʠʝ ʫʯʝʙʥʦʛʦ ʜʥʷ ʥʫʞʥʳ ʥʝ ʜʣʷ ʨʘʟʚʣʝʯʝʥʠʷ, ʘ ʢʘʢ ʨʘʙʦʯʠʡ ʩʧʦʩʦʙ ʥʝ ʚʳʛʦʨʘʪʴ ʫʤʩʪʚʝʥʥʦ ʠ ʣʫʯʰʝ 
ʫʯʠʪʴʩʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʪʫʜʝʥʪʳ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʬʠʟʢʫʣʴʪʫʨʘ, ʧʘʤʷʪʴ, ʚʥʠʤʘʥʠʝ. 
 
THE INFLUENCE OF PHYSICAL ACTIVITY ON THE MENTAL ACTIVITY OF A STUDENT 

 
Kremneva Sofia Maksimovna 

 
Scientific adviser: Volkova Lyudmila Mikhailovna 

 
Abstract: This article demonstrates the connection between a student's regular physical activity and their abil-
ity to think, remember, and concentrate. It explores why running, stretching, or even brisk walking help the 
brain work faster and more clearly. The main idea is that short breaks for movement during the school day are 
not for entertainment, but as a practical way to avoid mental burnout and study better. 
Key word: students, biological processes, physical education, memory, attention. 

 
ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʪʚʝʨʞʜʘʣʘ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ 

ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ, ʛʜʝ ʬʠʟʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʢʦʛʥʠʪʠʚʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ. [1, c. 
400, 2, c. 58-65] ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʢʘʪʝʛʦʨʠʠ ð ʦʪ 
ʜʝʪʝʡ ʜʦ ʣʶʜʝʡ ʧʨʝʢʣʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʥʘʧʨʷʤʫʶ ʢʦʨʨʝʣʠ-
ʨʫʝʪ ʩ ʢʘʯʝʩʪʚʦʤ ʨʘʙʦʪʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ.[3, c. 125-130] ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʠʦʙʨʝʪʘ-
ʶʪ ʘʵʨʦʙʥʳʝ ʥʘʛʨʫʟʢʠ. 

ʂʦʛʜʘ ʯʝʣʦʚʝʢ ʩʦʚʝʨʰʘʝʪ ʤʳʰʝʯʥʦʝ ʫʩʠʣʠʝ, ʚ ʝʛʦ ʦʨʛʘʥʠʟʤʝ ʟʘʧʫʩʢʘʝʪʩʷ ʩʣʦʞʥʳʡ ʤʝʭʘʥʠʟʤ 
ʥʝʡʨʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʚʳʨʘʙʦʪʢʘ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ð 
ʦʩʦʙʳʭ ʙʝʣʢʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʚʳʞʠʚʘʥʠʝ ʥʝʡʨʦʥʦʚ. [4, c. 107-112] ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʪʦʤʫ, ʯʪʦ ʫʯʘʩʪʢʠ ʤʦʟʛʘ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʧʘʤʷʪʴ ʠ ʦʙʫʯʘʝʤʦʩʪʴ, ʥʘʯʠʥʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʠʥʪʝʥ-
ʩʠʚʥʝʝ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʪʨʝʥʠʨʦʚʢʠ ʦʧʪʠʤʠʟʠʨʫʶʪ ʨʘʙʦʪʫ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. [5, c. 89-95]  
ʋʣʫʯʰʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʚʝʜʝʪ ʢ ʙʦʣʝʝ ʘʢʪʠʚʥʦʤʫ ʥʘʩʳʱʝʥʠʶ ʤʦʟʛʦʚʳʭ ʪʢʘʥʝʡ ʢʠʩʣʦʨʦʜʦʤ ʠ ʛʣʶʢʦʟʦʡ, 
ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʤʝʞʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʛʫʣʷʨʥʦʝ 
ʜʚʠʞʝʥʠʝ ʚʳʩʪʫʧʘʝʪ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ð ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʟʛʘ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʠ ʨʘʟʚʠ-
ʚʘʪʴʩʷ. [3, c. 125-130] 
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ʉʧʦʩʦʙʥʦʩʪʴ ʫʜʝʨʞʠʚʘʪʴ ʬʦʢʫʩ ʥʘ ʫʯʝʙʥʦʤ ʤʘʪʝʨʠʘʣʝ ð ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʫʩʧʝʰʥʦʛʦ 
ʦʙʫʯʝʥʠʷ. ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʵʪʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. [2, c. 58-65] 
ɿʘʥʷʪʠʷ, ʪʨʝʙʫʶʱʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʡ, ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʫʜʝʨʞʘʥʠʷ ʨʘʚʥʦʚʝʩʠʷ (ʥʘʧʨʠʤʝʨ, ʛʠʤ-
ʥʘʩʪʠʢʘ, ʝʜʠʥʦʙʦʨʩʪʚʘ ʠʣʠ ʩʦʚʨʝʤʝʥʥʳʝ ʪʘʥʮʝʚʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ), ʪʨʝʥʠʨʫʶʪ ʥʝ ʪʦʣʴʢʦ ʪʝʣʦ, ʥʦ ʠ 
ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʩʣʦʞʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʟʘʜʘʯ ʤʦʟʛ ʫʯʠʪʩʷ ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʝ-
ʩʫʨʩʳ: ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʛʣʘʚʥʦʤ ʠ ʦʪʩʝʠʚʘʪʴ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʨʘʟʜʨʘʞʠʪʝʣʠ. [1, c. 400] ʕʪʦ ʧʨʠ-
ʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʦʩʣʝ ʪʨʝʥʠʨʦʚʢʠ ʩʪʫʜʝʥʪʫ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʱʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, 
ʜʦʣʴʰʝ ʩʦʭʨʘʥʷʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʨʠ ʯʪʝʥʠʠ ʩʣʦʞʥʳʭ ʪʝʢʩʪʦʚ ʠ ʙʳʩʪʨʝʝ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʨʘʟʣʠʯ-
ʥʳʤʠ ʚʠʜʘʤʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʝʟ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ. [6, c. 54-59] 

ʇʘʤʷʪʴ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʩʪʨʦʠʪʩʷ ʚʝʩʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʌʠʟʠʯʝʩʢʠʝ 
ʫʧʨʘʞʥʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʥʘ ʥʝʝ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. [2, c. 58-65] ʆʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʵʧʠʟʦʜʠʯʝʩʢʫʶ ʧʘʤʷʪʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʩʦʭʨʘʥʷʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 
ʩʦʙʳʪʠʷʭ ʠ ʬʘʢʪʘʭ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʩʪʫʜʝʥʪʦʚ, ʨʝʛʫʣʷʨʥʦ ʧʦʩʝʱʘʶʱʠʭ ʪʨʝʥʠʨʦʚʢʠ, ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʟʘ-
ʧʦʤʠʥʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʩʣʦʚ, ʬʦʨʤʫʣ ʠ ʜʘʪ. [6, c. 54-59] 

ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʚ ʩʦʩʪʦʷʥʠʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʠʧʧʦʢʘʤʧ ð ʩʪʨʫʢʪʫʨʘ ʤʦʟʛʘ, 
ʠʛʨʘʶʱʘʷ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʤʝʭʘʥʠʟʤʘʭ ʧʘʤʷʪʠ, ð ʧʦʣʫʯʘʝʪ ʤʦʱʥʳʡ ʩʪʠʤʫʣ ʜʣʷ ʨʘʙʦʪʳ. [1, c. 400] 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʢʣʶʯʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʚ ʧʦʚʩʝʜʥʝʚʥʳʡ ʛʨʘʬʠʢ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʟʘʙʦʪʘ ʦ 
ʟʜʦʨʦʚʴʝ, ʘ ʧʦʣʥʦʮʝʥʥʳʡ ʚʢʣʘʜ ʚ ʩʦʙʩʪʚʝʥʥʫʶ ʘʢʘʜʝʤʠʯʝʩʢʫʶ ʫʩʧʝʚʘʝʤʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʫʩʚʦʝʥʠʶ 
ʥʦʚʳʭ ʟʥʘʥʠʡ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʝʠʟʙʝʞʥʦ ʩʚʷʟʘʥ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʪʨʝʩʩʘ: ʩʝʩʩʠʠ, ʜʝʜʣʘʡʥʳ, 
ʧʫʙʣʠʯʥʳʝ ʚʳʩʪʫʧʣʝʥʠʷ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ 
ʙʝʟʦʧʘʩʥʦʛʦ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʘ. [1, c. 400] ɺʦ ʚʨʝʤʷ ʟʘʥʷʪʠʡ ʩʧʦʨʪʦʤ ʵʥʜʦʢʨʠʥʥʘʷ ʩʠʩʪʝʤʘ ʚʳʨʘʙʘʪʳʚʘ-
ʝʪ ʵʥʜʦʨʬʠʥʳ ʠ ʜʦʬʘʤʠʥ, ʢʦʪʦʨʳʝ ʜʘʨʷʪ ʯʫʚʩʪʚʦ ʣʝʛʢʦʩʪʠ, ʨʘʜʦʩʪʠ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ. 

ʈʝʛʫʣʷʨʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʧʦʤʦʛʘʶʪ ʩʥʠʟʠʪʴ ʙʘʟʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ, ʥʦʨʤʘʣʠ-
ʟʫʶʪ ʩʦʥ ʠ ʧʦʚʳʰʘʶʪ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ. [2, c. 58-65] ɿʘʥʷʪʠʷ ʚ ʛʨʫʧʧʘʭ, ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʫʜʦʚʣʝʪʚʦ-
ʨʷʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʦʮʠʘʣʴʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʬʦʨʤʠʨʫʶʪ ʯʫʚʩʪʚʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʢʦʣʣʝʢʪʠʚʫ ʠ 
ʟʜʦʨʦʚʫʶ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʩʪʴ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʘʤʦʦʮʝʥʢʝ ʤʦʣʦʜʦʛʦ ʯʝʣʦʚʝʢʘ. ʃʶ-
ʜʠ, ʚʝʜʫʱʠʝ ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʣʝʛʯʝ ʧʝʨʝʥʦʩʷʪ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʠ ʙʳʩʪʨʝʝ ʚʦʩʩʪʘʥʘʚʣʠ-
ʚʘʶʪʩʷ ʧʦʩʣʝ ʥʝʨʚʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. [6, c. 54-59] 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʳʝ ʧʣʶʩʳ, ʚʥʝʜʨʝʥʠʝ ʩʧʦʨʪʘ ʚ ʞʠʟʥʴ ʩʪʫʜʝʥʪʘ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ ʦʙʲʝʢ-
ʪʠʚʥʳʭ ʪʨʫʜʥʦʩʪʝʡ. ɻʣʘʚʥʳʤʠ ʧʨʝʧʷʪʩʪʚʠʷʤʠ ʪʨʘʜʠʮʠʦʥʥʦ ʷʚʣʷʶʪʩʷ ʧʣʦʪʥʳʡ ʫʯʝʙʥʳʡ ʛʨʘʬʠʢ, ʚʳʩʦ-
ʢʘʷ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʭʨʦʥʠʯʝʩʢʘʷ ʫʩʪʘʣʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʦʪ-
ʩʫʪʩʪʚʠʝ ʤʦʪʠʚʘʮʠʠ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʣʠ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ. 

ʈʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʫʟʘ ʠ ʩʪʫʜʝʥʪʘ. ʋʥʠʚʝʨʩʠʪʝʪʳ ʜʦʣʞ-
ʥʳ ʩʦʟʜʘʚʘʪʴ ʜʦʩʪʫʧʥʫʶ ʩʨʝʜʫ: ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʧʦʨʪʠʚʥʳʝ ʩʝʢʮʠʠ, ʢʦʤʬʦʨʪʥʳʝ ʟʘʣʳ, ʚʦʟʤʦʞʥʦʩʪʴ 
ʟʘʥʠʤʘʪʴʩʷ ʚ ʫʜʦʙʥʦʝ ʚʨʝʤʷ. ʉʦ ʩʚʦʝʡ ʩʪʦʨʦʥʳ, ʩʪʫʜʝʥʪʫ ʚʘʞʥʦ ʦʩʦʟʥʘʪʴ, ʯʪʦ 20ï30 ʤʠʥʫʪ ʘʢʪʠʚʥʦʩʪʠ 
ʚ ʜʝʥʴ ð ʵʪʦ ʥʝ ʧʦʪʝʨʷ ʚʨʝʤʝʥʠ, ʘ ʠʥʚʝʩʪʠʮʠʷ ʚ ʩʚʦʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʜʦʣʛʦʩʨʦʯʥʦʝ ʟʜʦʨʦʚʴʝ.[1, c. 
400, 6, c. 54-59] 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫʤʩʪʚʝʥʥʘʷ ʠ ʬʠʟʠʯʝʩʢʘʷ ʩʬʝʨʳ ʞʠʟʥʠ ʩʪʫʜʝʥʪʘ ʥʘʭʦʜʷʪʩʷ 
ʚ ʧʦʩʪʦʷʥʥʦʤ ʠ ʪʝʩʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. ʀʥʪʝʛʨʘʮʠʷ ʩʧʦʨʪʘ ʚ ʧʦʚʩʝʜʥʝʚʥʳʡ ʨʘʩʧʦʨʷʜʦʢ ʜʥʷ ʟʘʧʫʩʢʘʝʪ 
ʮʝʧʥʫʶ ʨʝʘʢʮʠʶ ʧʦʟʠʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ: 

¶ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʢʦʛʥʠʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʴ ʤʳʰʣʝʥʠʷ; 

¶ ʫʣʫʯʰʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʟʘʧʦʤʠʥʘʥʠʷ ʠ ʫʩʚʦʝʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

¶ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ ʠ ʧʦʚʳʰʘʝʪʩʷ ʥʘʩʪʨʦʝʥʠʝ; 

¶ ʩʥʠʞʘʝʪʩʷ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩʘ ʥʘ ʦʨʛʘʥʠʟʤ. 
ɹʦʣʝʝ ʪʦʛʦ, ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʜʠʩʮʠʧʣʠʥʠʨʫʝʪ, ʜʘʝʪ ʦʱʫʱʝʥʠʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʩʚʦʝʡ ʞʠʟʥʴʶ ʠ 

ʧʦʤʦʛʘʝʪ ʚʳʩʪʨʘʠʚʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʩʚʷʟʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʱʫʪʠʪʴ ʵʪʠ ʠʟʤʝʥʝʥʠʷ, ʥʝ ʥʫʞʥʦ ʠʟʥʫʨʷʪʴ 
ʩʝʙʷ ʤʥʦʛʦʯʘʩʦʚʳʤʠ ʪʨʝʥʠʨʦʚʢʘʤʠ. ɼʦʩʪʘʪʦʯʥʦ ʚʳʙʨʘʪʴ ʪʦ, ʯʪʦ ʧʨʠʥʦʩʠʪ ʫʜʦʚʦʣʴʩʪʚʠʝ: ʙʫʜʴ ʪʦ ʙʳʩʪ-
ʨʘʷ ʭʦʜʴʙʘ, ʧʣʘʚʘʥʠʝ, ʡʦʛʘ ʠʣʠ ʢʦʤʘʥʜʥʳʝ ʠʛʨʳ. ɻʣʘʚʥʦʝ ð ʨʝʛʫʣʷʨʥʦʩʪʴ ʠ ʦʩʦʟʥʘʥʥʳʡ ʧʦʜʭʦʜ. 
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ʇʦʤʥʠʪʝ: ʜʚʠʞʝʥʠʝ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʘʢʪʠʚʥʦʩʪʴ, ʵʪʦ ʪʦʧʣʠʚʦ ʜʣʷ ʚʘʰʝʛʦ ʫʤʘ. ʅʘʯʘʪʴ ʟʘʥʠʤʘʪʴʩʷ ʤʦʞ-
ʥʦ ʫʞʝ ʩʝʛʦʜʥʷ, ʠ ʧʝʨʚʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʜʚʠʛʠ ʚ ʩʘʤʦʯʫʚʩʪʚʠʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝ ʟʘʩʪʘʚʷʪ ʩʝʙʷ 
ʜʦʣʛʦ ʞʜʘʪʴ. 
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ИСПОЛЬЗОВАНИЕ ПРАКТИК ЙОГИ В 
УКРЕПЛЕНИИ ЗДОРОВЬЯ СТУДЕНТА 

Ковалева Елизавета Васильевна 
ʩʪʫʜʝʥʪʢʘ 

ʉʇɹɻʋɻɸ ʠʤ. ʅʦʚʠʢʦʚʘ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ:  ɺʦʣʢʦʚʘ ʃʶʜʤʠʣʘ ʄʠʭʘʡʣʦʚʥʘ 
ʢ.ʵ.ʥ, ʜʦʮʝʥʪ 

ʉʇɹɻʋɻɸ ʠʤ. ʅʦʚʠʢʦʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ ʡʦʛʝ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʨʝʜʝ ʚ ʧʦ-
ʩʣʝʜʥʠʝ ʛʦʜʳ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʩʘʥʩʢʨʠʪʩʢʠʡ ʪʝʨʤʠʥ çʡʦʛʘè ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ çʩʦʝʜʠʥʝʥʠʝè, ʘ ʝʸ ʧʦʣʦ-
ʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʩʠʭʠʢʫ ʠ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʠʯʠʥ ʜʣʷ 
ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʡʦʛʘ, ʟʜʦʨʦʚʴʝ, ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʩʪʨʝʩʩʘ, ʙʠʦʣʦʛʠʷ. 
 

USING YOGA PRACTICES IN STRENGTHENING STUDENT HEALTH 
 

Kovaleva Elizaveta Vasilievna 
 

Scientific adviser: Volkova Lyudmila Mikhailovna 
 
Abstract: The article discusses the significant increase in interest in yoga among students in recent years. It is 
noted that the Sanskrit term ñyogaò is translated as ñconnection,ò and its positive effect on the psyche and 
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ʄʥʦʛʠʝ ʩʪʫʜʝʥʪʳ, ʥʘʯʠʥʘʷ ʟʘʥʠʤʘʪʴʩʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ, ʧʫʪʘʶʪ ʡʦʛʫ ʠ ʩʪʨʝʪʯʠʥʛ ʠʣʠ ʩʯʠ-

ʪʘʶʪ ʠʭ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ. ʆʜʥʘʢʦ ʵʪʦ ʨʘʟʥʳʝ ʧʨʘʢʪʠʢʠ, ʭʦʪʷ ʦʙʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʛʠʙʢʦʩʪʠ ʠ 
ʫʣʫʯʰʝʥʠʝ ʩʘʤʦʯʫʚʩʪʚʠʷ. 

ʉʪʨʝʪʯʠʥʛ ð ʵʪʦ ʩʠʩʪʝʤʘ ʫʧʨʘʞʥʝʥʠʡ, ʥʘʮʝʣʝʥʥʘʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʤʳʰʮ, ʩʚʷʟʦʢ ʠ 
ʩʫʭʦʞʠʣʠʡ. ɽʛʦ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ð ʫʚʝʣʠʯʠʪʴ ʘʤʧʣʠʪʫʜʫ ʜʚʠʞʝʥʠʡ ʚ ʩʫʩʪʘʚʘʭ, ʩʥʷʪʴ ʤʳʰʝʯʥʦʝ ʥʘʧʨʷ-
ʞʝʥʠʝ ʠ ʫʩʢʦʨʠʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʥʘʛʨʫʟʦʢ. ɺ ʢʣʘʩʩʠʯʝʩʢʦʤ ʩʪʨʝʪʯʠʥʛʝ ʥʝʪ ʜʳʭʘʪʝʣʴʥʳʭ ʪʝʭʥʠʢ, 
ʤʝʜʠʪʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʬʠʣʦʩʦʬʩʢʦʡ ʦʩʥʦʚʳ. ʋʧʨʘʞʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʪʘʪʠʯʝʩʢʠʤʠ (ʟʘʤʠʨʘʥʠʝ 
ʚ ʧʦʟʝ) ʠʣʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ (ʧʨʫʞʠʥʠʩʪʳʝ ʜʚʠʞʝʥʠʷ). 

ʁʦʛʘ, ʥʘʧʨʦʪʠʚ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʣʦʩʪʥʫʶ ʜʠʩʮʠʧʣʠʥʫ, ʦʙʲʝʜʠʥʷʶʱʫʶ ʬʠʟʠʯʝʩʢʠʝ ʧʦʟʳ 
(ʘʩʘʥʳ), ʜʳʭʘʪʝʣʴʥʳʝ ʧʨʘʢʪʠʢʠ (ʧʨʘʥʘʷʤʫ), ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʥʠʤʘʥʠʷ ʠ ʤʝʜʠʪʘʮʠʶ. [1, c. 192, 2, c. 448] 
ʈʘʩʪʷʞʢʘ ʚ ʡʦʛʝ ð ʣʠʰʴ ʦʜʠʥ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʦ ʥʝ ʩʘʤʦʮʝʣʴ. ɻʣʘʚʥʦʝ ʟʜʝʩʴ ð ʦʩʦʟʥʘʥʥʦʩʪʴ, ʩʚʷʟʴ 
ʪʝʣʘ ʩ ʜʳʭʘʥʠʝʤ ʠ ʫʤʦʤ, ʘ ʪʘʢʞʝ ʧʦʩʪʝʧʝʥʥʦʝ ʜʦʩʪʠʞʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʛʘʨʤʦʥʠʠ.[3, c. 520] ɺ ʦʪʣʠʯʠʝ ʦʪ 
ʩʪʨʝʪʯʠʥʛʘ, ʡʦʛʘ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʦʛʦ ʫʩʠʣʠʷ, ʥʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʠ, ʘ ʝʸ 
ʨʝʛʫʣʷʨʥʘʷ ʧʨʘʢʪʠʢʘ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʤʳʰʮʳ, ʥʦ ʠ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʛʦʨʤʦʥʘʣʴʥʳʡ ʬʦʥ ʠ ʵʤʦ-
ʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ.[4, c. 603-615] 

ʂʦʨʦʪʢʦ ʛʦʚʦʨʷ: ʩʪʨʝʪʯʠʥʛ ʨʘʙʦʪʘʝʪ ʩ ʪʝʣʦʤ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʘ ʡʦʛʘ ð ʩ ʪʝʣʦʤ, ʨʘʟʫʤʦʤ ʠ 
ʜʳʭʘʥʠʝʤ ʢʘʢ ʝʜʠʥʦʡ ʩʠʩʪʝʤʦʡ. 
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ʀʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʷʤʫʶ ʠʟʫʯʘʶʱʠʭ ʚʣʠʷʥʠʝ ʡʦʛʠ ʥʘ ʦʙʱʝʝ ʩʘʤʦʯʫʚʩʪʚʠʝ (ʥʘʧʨʠʤʝʨ, ʢʘʯʝʩʪʚʦ 
ʩʥʘ ʠʣʠ ʫʨʦʚʝʥʴ ʪʨʝʚʦʛʠ), ʧʦʢʘ ʥʝʤʥʦʛʦ, ʘ ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʶʪ.[5, c. 345-356] ʊʝʤ ʥʝ 
ʤʝʥʝʝ, ʜʘʥʥʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʡʦʛʘ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ 
ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ʗ ʚʳʷʚʠʣʘ, ʯʪʦ ʡʦʛʘ ʩʧʦʩʦʙʩʪʚʫʝʪ: 
ʉʥʠʞʝʥʠʶ ʩʪʨʝʩʩʘ. ʆʪʜʝʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦʢʘʟʳʚʘʶʪ: ʨʝʛʫʣʷʨʥʘʷ ʧʨʘʢʪʠʢʘ ʡʦʛʠ ʩʧʦʩʦʙʥʘ ʫʣʫʯ-

ʰʠʪʴ ʢʘʢ ʬʠʟʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʩʪʨʝʩʩʘ.[6, c. 103-110] 
ʏʫʚʩʪʚʫ ʨʘʚʥʦʚʝʩʠʷ. ʈʷʜ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʫʯʘʩʪʠʝʤ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʟʘʬʠʢʩʠʨʦʚʘʣ ʫʣʫʯʰʝʥʠʝ 

ʙʘʣʘʥʩʘ ʧʦʩʣʝ ʟʘʥʷʪʠʡ ʡʦʛʦʡ. [3, c. 520] 
ʇʩʠʭʠʯʝʩʢʦʤʫ ʙʣʘʛʦʧʦʣʫʯʠʝ. ʅʝʢʦʪʦʨʳʝ (ʥʦ ʥʝ ʚʩʝ) ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʤʝʯʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠ-

ʥʘʤʠʢʫ ʚ ʪʘʢʠʭ ʘʩʧʝʢʪʘʭ, ʢʘʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʤʝʥʪʘʣʴʥʦʛʦ ʟʜʦʨʦʚʴʷ. [4, 
c. 603-615] 

ʌʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʝʟʥʳʭ ʧʨʠʚʳʯʝʢ. ʆʧʨʦʩ ʩʪʫʜʝʥʪʦʚ ʚʳʷʚʠʣ ʩʚʷʟʴ ʤʝʞʜʫ ʨʝʛʫʣʷʨʥʦʡ ʡʦʛʦʡ ʠ 
ʙʦʣʝʝ ʟʜʦʨʦʚʳʤ ʧʠʪʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ: ʫʚʝʣʠʯʠʣʦʩʴ ʧʦʪʨʝʙʣʝʥʠʝ 
ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ, ʩʥʠʟʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʩʣʘʜʢʠʭ ʛʘʟʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ, ʚʳʨʦʩʣʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 
ʫʤʝʨʝʥʥʳʭ ʠ ʠʥʪʝʥʩʠʚʥʳʭ ʥʘʛʨʫʟʦʢ. [7, c. 55-64] ʆʜʥʘʢʦ ʠʟ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʣʴʟʷ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 
ʧʦʙʫʞʜʘʝʪ ʣʠ ʡʦʛʘ ʣʶʜʝʡ ʤʝʥʷʪʴ ʦʙʨʘʟ ʞʠʟʥʠ ʠʣʠ ʞʝ ʠʟʥʘʯʘʣʴʥʦ ʙʦʣʝʝ ʟʜʦʨʦʚʳʝ ʣʶʜʠ ʯʘʱʝ ʚʳʙʠʨʘ-
ʶʪ ʡʦʛʫ. ɺ ʜʨʫʛʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʤʘʣʦʧʦʜʚʠʞʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʨʘʟʜʝʣʠʣʠ ʥʘ ʛʨʫʧʧʳ: 
ʪʝ, ʢʪʦ ʧʦʩʝʱʘʣ ʟʘʥʷʪʠʷ ʡʦʛʦʡ ʚ ʪʝʯʝʥʠʝ 10 ʥʝʜʝʣʴ, ʟʘʤʝʪʥʦ ʧʦʚʳʩʠʣʠ ʩʚʦʶ ʦʙʱʫʶ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚ-
ʥʦʩʪʴ. [8, c. 412-425] 

ʂʦʥʪʨʦʣʴ ʚʝʩʘ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʣʶʜʷʭ ʩ ʣʠʰʥʠʤ ʚʝʩʦʤ ʧʦʢʘʟʳʚʘʝʪ: ʯʝʤ ʩʠʩʪʝʤʘʪʠʯʥʝʝ ʯʝʣʦʚʝʢ 
ʧʨʘʢʪʠʢʫʝʪ ʡʦʛʫ, ʪʝʤ ʥʠʞʝ ʝʛʦ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ) ð ʠ ʵʪʦ ʥʝ ʩʣʫʯʘʡʥʦʝ ʩʦʚʧʘʜʝʥʠʝ, ʘ ʧʦʜʪʚʝʨ-
ʞʜʸʥʥʳʡ ʩʪʘʪʠʩʪʠʢʦʡ ʬʘʢʪ.[7, c. 55-64] ʉʨʘʚʥʝʥʠʝ ʨʘʟʥʳʭ ʡʦʛʘ-ʢʦʤʧʣʝʢʩʦʚ ʧʦʟʚʦʣʠʣʦ ʚʳʷʩʥʠʪʴ: 
ʥʘʠʙʦʣʴʰʫʶ ʧʦʣʴʟʫ ʧʨʠʥʦʩʷʪ ʫʯʘʱʸʥʥʳʝ ʠ ʙʦʣʝʝ ʜʦʣʛʠʝ ʪʨʝʥʠʨʦʚʢʠ ʚ ʨʘʤʢʘʭ ʨʘʩʪʷʥʫʪʦʛʦ ʧʦ ʚʨʝʤʝʥʠ 
ʢʫʨʩʘ. ʋʩʠʣʠʪʴ ʵʬʬʝʢʪ ʪʘʢʞʝ ʧʦʤʦʛʘʶʪ ʧʦʜʢʣʶʯʝʥʠʝ ʜʠʝʪʠʯʝʩʢʠʭ ʧʦʜʩʢʘʟʦʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʰʠʨʦʢʦʛʦ ʘʨʩʝʥʘʣʘ ʡʦʛʠʯʝʩʢʠʭ ʧʨʠʸʤʦʚ. 

ʉʝʛʦʜʥʷʰʥʠʝ ʩʪʫʜʝʥʪʳ ʚʝʯʥʦ ʥʝ ʚʳʩʳʧʘʶʪʩʷ: ʮʝʡʪʥʦʪ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʝʨʝʛʨʫʟʢʘ ʠ ʭʘʦʪʠʯʥʳʡ 
ʨʘʩʧʦʨʷʜʦʢ ʜʥʷ ʥʝ ʦʩʪʘʚʣʷʶʪ ʰʘʥʩʘ ʥʘ ʥʦʨʤʘʣʴʥʳʡ ʦʪʜʳʭ. ʁʦʛʘ ʞʝ ʧʨʝʜʣʘʛʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ, ʙʝʟʣʝ-
ʢʘʨʩʪʚʝʥʥʳʡ ʧʫʪʴ ʢ ʛʣʫʙʦʢʦʤʫ ʩʥʫ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʜʦʢʘʟʳʚʘʶʪ: ʚʝʯʝʨʥʷʷ ʧʨʘʢʪʠʢʘ, ʚʢʣʶʯʘʶʱʘʷ ʨʘʩ-
ʩʣʘʙʣʷʶʱʠʝ ʧʦʟʳ, ʜʳʭʘʪʝʣʴʥʳʝ ʪʝʭʥʠʢʠ (ʧʨʘʥʘʷʤʫ) ʠ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʤʝʜʠʪʘʮʠʠ, ʟʘʤʝʪʥʦ ʛʘʩʠʪ 
ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ ð ʛʣʘʚʥʦʛʦ ʚʨʘʛʘ ʟʘʩʳʧʘʥʠʷ.[9, c. 121-130] 

ʊʘʢʠʝ ʧʨʠʸʤʳ ʜʳʭʘʥʠʷ, ʢʘʢ ʫʜʞʘʡʠ ʠʣʠ ʧʦʧʝʨʝʤʝʥʥʦʝ ʥʦʩʦʚʦʝ ʜʳʭʘʥʠʝ, ʫʤʠʨʦʪʚʦʨʷʶʪ ʚʝʛʝʪʘ-
ʪʠʚʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʩʙʘʚʣʷʶʪ ʧʫʣʴʩ ʠ ʤʷʛʢʦ ʧʝʨʝʢʣʶʯʘʶʪ ʦʨʛʘʥʠʟʤ ʚ ʨʝʞʠʤ ʩʥʘ. [1, c. 448] 

ʋʯʘʩʪʥʠʢʠ ʥʘʫʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʣʠʩʴ ʡʦʛʦʡ ʤʠʥʠʤʫʤ 2ï3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ, ʩʦʦʙ-
ʱʘʣʠ, ʯʪʦ ʩʪʘʣʠ ʟʘʩʳʧʘʪʴ ʙʳʩʪʨʝʝ, ʨʝʞʝ ʧʨʦʩʳʧʘʣʠʩʴ ʩʨʝʜʠ ʥʦʯʠ ʠ ʯʫʚʩʪʚʦʚʘʣʠ ʩʝʙʷ ʙʦʜʨʝʝ ʫʪʨʦʤ. [5, 
c. 345-356] ʅʘʠʙʦʣʴʰʫʶ ʧʦʣʴʟʫ ʧʨʠʥʦʩʷʪ ʥʘʢʣʦʥʳ ʪʫʣʦʚʠʱʘ ʚʧʝʨʸʜ (ʩʢʘʞʝʤ, ʙʘʣʘʩʘʥʘ ð ʧʦʟʘ ʨʝʙʸʥ-
ʢʘ), ʱʘʜʷʱʠʝ ʩʢʨʫʯʠʚʘʥʠʷ ʠ ʠʪʦʛʦʚʘʷ ʘʩʘʥʘ ʧʦʣʥʦʛʦ ʨʘʩʩʣʘʙʣʝʥʠʷ ð ʰʘʚʘʩʘʥʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʥʦʪʚʦʨ-
ʥʳʭ ʘʧʪʝʯʥʳʭ ʩʨʝʜʩʪʚ, ʡʦʛʘ ʥʝ ʚʳʟʳʚʘʝʪ ʧʨʠʚʳʢʘʥʠʷ ʠ ʢ ʪʦʤʫ ʞʝ ʫʣʫʯʰʘʝʪ ʩʘʤʫ ʩʪʨʫʢʪʫʨʫ ʩʥʘ, ʫʜʣʠ-
ʥʷʷ ʝʛʦ ʤʝʜʣʝʥʥʳʝ, ʩʘʤʳʝ ʮʝʣʠʪʝʣʴʥʳʝ ʬʘʟʳ. [9, c. 121-130] 

ʀʪʦʛ: ʩʪʦʠʪ ʜʦʙʘʚʠʪʴ ʚ ʚʝʯʝʨʥʠʡ ʨʠʪʫʘʣ ʚʩʝʛʦ 15ï20 ʤʠʥʫʪ ʡʦʛʠ ð ʠ ʵʪʦ ʩʪʘʥʝʪ ʜʝʡʩʪʚʝʥʥʳʤ 
ʩʧʦʩʦʙʦʤ ʧʦʙʝʜʠʪʴ ʙʝʩʩʦʥʥʠʮʫ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʪʜʳʭʘ ʩʪʫʜʝʥʪʦʚ. 

 
É ʃ.ʄ. ɺʦʣʢʦʚʘ, ʂʦʚʘʣʝʚʘ ɽ.ɺ. 
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Позднякова Анастасия Евгеньевна 
 ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʂʘʤʯʘʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʧʨʠʤʝ-
ʥʷʝʤʳʝ ʧʨʠ ʩʙʨʦʩʝ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʥʫʞʜ ʙʘʟʳ ʦʪʜʳʭʘ 
çʆʛʦʥʸʢè, ʚ ʦʟʝʨʦ ʉʳʧʫʯʢʘ (ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ). ʆʧʠʩʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʚʦʜʦʟʘʙʦʨʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 
ʩʙʨʦʩʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 
ʧʨʠʨʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʜʦʸʤʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʩʙʨʦʩ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʝʨʤʘʣʴʥʳʝ ʚʦʜʳ, ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ, ʩʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ, ʦʟʝʨʦ ʉʳʧʫʯʢʘ, ʚʦʜʦʦʪʚʝ-
ʜʝʥʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ. 
 
ANALYSIS OF EXISTING THERMAL WATER DISCHARGE TO LAKE ZYPUCHKA (USING THE EXAMPLE 

OF THE OGONYOK RECREATION CENTER, YELIZOVSKY DISTRICT, KAMCHATKA TERRITORY) 
 

Khoroshman Lolitta Mikhailovna, 
Pozdnyakova Anastasia Evgenievna 

 
Abstract: The article discusses the features of the organization and technological solutions used in the dis-
charge of thermal waters used for the household needs of the Ogonek recreation center into Lake Zypuchka 
(Kamchatka Territory). The process of water intake, distribution and discharge of used thermal waters is de-
scribed, as well as the environmental monitoring system and the natural features of the reservoir receiving the 
discharge are analyzed. 
Key words: thermal waters, Kamchatka Territory, wastewater discharge, Lake Zypuchka, sanitation, environ-
mental monitoring. 

 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʬʦʨʤʠʨʫ-

ʶʪ ʧʦʩʪʦʷʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʨʝʛʠʦʥʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʭʨʘʥʝ ʚʦʜ-
ʥʳʭ ʨʝʩʫʨʩʦʚ [3,5,10]. ɹʘʟʘ ʦʪʜʳʭʘ çʆʛʦʥʸʢè, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ɽʣʠʟʦʚʩʢʦʤ ʨʘʡʦʥʝ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ  
ʥʘ 24-ʤ ʢʤ ʇʘʨʘʪʫʥʩʢʦʛʦ ʰʦʩʩʝ, ʠʩʧʦʣʴʟʫʝʪ ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʚʦʜʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʢʦʤʧʣʝʢʩʦʚ ʙʘʩʩʝʡʥʦʚ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [2,8]. ʉʫʱʝʩʪʚʝʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙ-
ʨʝʪʘʝʪ ʚʦʧʨʦʩ ʦʨʛʘʥʠʟʘʮʠʠ ʩʙʨʦʩʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
ʦʟʝʨʦ ʉʳʧʫʯʢʘ ï ʪʠʧʠʯʥʳʡ ʧʨʠʨʦʜʥʳʡ ʚʦʜʦʸʤ ʩʪʘʨʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʡ ʩ 
ʨʝʢʦʡ ʇʘʨʘʪʫʥʢʘ [9]. 
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ʅʘ ʙʘʟʝ ʦʪʜʳʭʘ çʆʛʦʥʸʢè ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʢʚʘʞʠʥʘ ʪʝʨʤʘʣʴʥʦʡ ʚʦʜʳ ˉ ʂ-62 
ʇʘʨʘʪʫʥʩʢʦʛʦ ʧʨʦʤʳʩʣʦʚʦʛʦ ʫʯʘʩʪʢʘ ɸʆ çʊʝʧʣʦ ɿʝʤʣʠè, ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 55 ʜʦ 
61Áʉ. ʊʝʨʤʘʣʴʥʘʷ ʚʦʜʘ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʙʘʩʩʝʡʥʳ ʦʙʲʸʤʦʤ ʜʦ 500 ʤį ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 
ʜʣʷ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʝʡ. ɿʘʙʦʨ ʧʨʝʩʥʦʡ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʩʦʙ-
ʩʪʚʝʥʥʦʛʦ ʧʦʜʟʝʤʥʦʛʦ ʚʦʜʦʟʘʙʦʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʠʮʝʥʟʠʝʡ ʥʘ ʧʦʣʴʟʦʚʘʥʠʝ ʥʝʜʨʘʤʠ [2]. ʇʨʝʩʥʘʷ 
ʚʦʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʜʧʠʪʢʠ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʥʫʞʜ ʙʘʟʳ. 

ʅʘ ʦʙʲʝʢʪʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʨʘʟʜʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩʙʨʦʩʘ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʠ ʪʝʨʤʘʣʴ-
ʥʳʭ ʚʦʜ: ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʸʤʢʦʩʪʠ, ʧʦʩʣʝ ʯʝʛʦ ʚʳ-
ʚʦʟʷʪʩʷ ʠ ʧʝʨʝʜʘʶʪʩʷ ʩʪʦʨʦʥʥʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʫʪʠʣʠʟʘʮʠʠ ʥʘ ʜʦʛʦʚʦʨʥʦʡ ʦʩʥʦʚʝ [4]. 

ʀʩʧʦʣʴʟʦʚʘʥʥʘʷ ʪʝʨʤʘʣʴʥʘʷ ʚʦʜʘ ʦʪ ʙʘʩʩʝʡʥʦʚ ʧʦ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʤʫ ʢʦʣʣʝʢʪʦʨʫ ʠ ʧʦʜʘʸʪʩʷ ʚ 
ʩʝʨʠʶ ʠʟ ʧʷʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʨʝʥʘʞʥʳʭ ʢʦʣʦʜʮʝʚ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʫʩʪʨʦʝʥʘ ʜʣʷ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʙʨʘʩʳʚʘʝʤʦʡ ʪʝʨʤʘʣʴʥʦʡ ʚʦʜʳ [4,5]. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʩʙʨʦʩ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʟʘʙʦʣʦʯʝʥʥʫʶ ʯʘʩʪʴ ʦʟʝʨʘ ʉʳʧʫʯʢʘ ʯʝʨʝʟ ʚʳʧʫʩʢ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʜʣʠʥʥʫʶ 
ʪʨʫʙʫ, ʢʦʪʦʨʘʷ ʧʨʦʣʦʞʝʥʘ ʥʘ ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʦʡ ʧʦʜʫʰʢʝ [5]. 

ʆʟʝʨʦ ʉʳʧʫʯʢʘ ï ʵʪʦ ʩʪʘʨʠʯʥʳʡ ʚʦʜʦʸʤ ʧʦʡʤʝʥʥʦʡ ʟʘʙʦʣʦʯʝʥʥʦʡ ʯʘʩʪʠ ʨʝʢʠ ʇʘʨʘʪʫʥʢʘ. ʆʥʦ ʦʙ-
ʨʘʟʦʚʘʣʦʩʴ ʥʘ ʤʝʩʪʝ ʜʨʝʚʥʝʛʦ ʨʫʩʣʘ ʨʝʢʠ ʠ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʛʠʜʨʦʣʦʛʠʯʝʩʢʫʶ ʩʚʷʟʴ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-
ʜʦʡ [9]. ɺ ʧʝʨʠʦʜʳ ʧʦʣʦʚʦʜʴʷ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʜʦʞʜʝʚʳʭ ʧʘʚʦʜʢʦʚ ʦʟʝʨʦ ʥʘʧʨʷʤʫʶ ʦʙʤʝʥʠʚʘʝʪʩʷ ʚʦ-
ʜʘʤʠ ʩ ʨʝʢʦʡ ʇʘʨʘʪʫʥʢʘ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʨʦʣʴ ʦʟʝʨʘ ʢʘʢ ʵʣʝʤʝʥʪʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ [3]. 
ʇʣʦʱʘʜʴ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʦʟʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 0,0625 ʢʤĮ, ʜʣʠʥʘ ï 450ʤ, h ʠʨʠʥʘ ï 200ʤ [9]. 

ʋʯʸʪ ʟʘʙʦʨʘ ʪʝʨʤʘʣʴʥʳʭ ʠ ʧʨʝʩʥʳʭ ʚʦʜ ʥʘ ʙʘʟʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʦʜʦʤʝʨʘʤ [7]. ʀʟʤʝʨʝʥʠʝ 
ʦʙʲʸʤʘ ʩʙʨʘʩʳʚʘʝʤʳʭ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦ ʦʙʲʸʤʫ ʟʘʙʦʨʘ ʠʟ ʩʢʚʘ-
ʞʠʥr, ʘ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʞʫʨʥʘʣʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ. ʃʘʙʦʨʘʪʦʨʥʳʡ 
ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʩʙʨʘʩʳʚʘʝʤʳʭ ʚʦʜ ʥʘʧʨʷʤʫʶ ʥʘ ʦʙʲʝʢʪʝ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ, ʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʜʦ-
ʛʦʚʦʨʥʦʡ ʦʩʥʦʚʝ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ ʦʟʝʨʘ ʉʳʧʫʯʢʘ [7]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʸʡ 65 ɺʦʜʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʘʟʳ ʚʳʜʝʣʝʥʘ 
ʚʦʜʦʦʭʨʘʥʥʘʷ ʟʦʥʘ ʰʠʨʠʥʦʡ 50 ʤ ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ [1]. ʉʧʝʮʠʘʣʴʥʳʝ ʟʦʥʳ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚʦʢʨʫʛ ʦʟʝʨʘ ʦʪʩʫʪʩʪʚʫʶʪ. ʇʣʘʥ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 
ʚʢʣʶʯʘʝʪ: ʨʝʤʦʥʪ ʜʨʝʥʘʞʥʳʭ ʢʦʣʦʜʮʝʚ, ʨʝʛʫʣʷʨʥʫʶ ʧʨʦʚʝʨʢʫ ʩʨʝʜʩʪʚ ʫʯʸʪʘ ʨʘʩʭʦʜʘ ʚʦʜʳ, ʦʨʛʘʥʠʟʘ-
ʮʠʶ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʙʨʘʩʳʚʘʝʤʳʭ ʠ ʚʦʜʦʸʤʘ, ʘ ʪʘʢʞʝ ʘʢʪʫʘʣʠʟʘ-
ʮʠʶ ʞʫʨʥʘʣʘ ʨʘʩʭʦʜʘ ʠ ʩʙʨʦʩʘ ʚʦʜʳ [10]. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʨʠʜʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʨʦʝʢʪʥʘʷ ʩʭʝʤʘ ʩʙʨʦʩʘ ʪʝʨ-
ʤʘʣʴʥʳʭ ʚʦʜ ʥʘ ʙʘʟʝ ʦʪʜʳʭʘ çʆʛʦʥʸʢè ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʥʘ ʦʟʝʨʦ ʉʳʧʫʯʢʘ ʟʘ ʩʯʸʪ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʩʪʦʯʥʦʡ ʚʦʜʳ [4,5]. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫ-
ʝʪ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʥʠʞʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʘ ʠʤʝʥʥʦ:  

- ʦʪʩʫʪʩʪʚʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʩʙʨʘʩʳʚʘʝʤʳʭ ʚʦʜ; 
- ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʙʨʘʩʳʚʘʝʤʳʭ ʦʙʲʸʤʦʚ ʙʝʟ ʧʨʷʤʦʛʦ ʠʟʤʝʨʝʥʠʷ; 
- ʦʪʩʫʪʩʪʚʠʝ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʩʙʨʦʩʥʳʭ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʚ ʦʟʝʨʦ ʉʳʧʫʯʢʘ.  
ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪ-

ʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚʦʜ ʥʘ ʜʦʛʦʚʦʨʥʦʡ ʦʩʥʦʚʝ [1,6,7]. 
ʉʠʩʪʝʤʘ ʩʙʨʦʩʘ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʥʘ ʙʘʟʝ ʦʪʜʳʭʘ çʆʛʦʥʸʢè ʦʨʛʘʥʠʟʦʚʘʥʘ ʩ ʫʯʸʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʥʦʡ ʛʠʜʨʦʣʦʛʠʠ [3,5,10]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʝʥʘʞʥʳʭ 
ʢʦʣʦʜʮʝʚ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʪʝʧʣʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʟʝʨʦ ʉʳʧʫʯʢʘ, ʦʙʣʘʜʘʶʱʝʝ ʩʣʦʞʥʦʡ ʛʠʜʨʦʣʦʛʠ-
ʯʝʩʢʦʡ ʩʚʷʟʴʶ ʩ ʨʝʢʦʡ ʇʘʨʘʪʫʥʢʘ [9], ʥʦ ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʚʦʜʥʦʤ ʦʙʲʝʢʪʝ ʥʘ ʤʝʩʪʝ 
ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʠ ʦʪ-
ʩʣʝʞʠʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʤʝʩʪʝ ʩʙʨʦʩʘ, ʘ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚ ʧʣʘʥʝ ʚʦʜʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠʥʷʪʠʝ ʤʝʨ ʧʦ ʜʦʩʪʠʞʝʥʠʶ 
ʪʝʤʧʝʨʘʪʫʨʳ ʩʙʨʘʩʳʚʘʝʤʦʡ ʪʝʨʤʘʣʴʥʦʡ ʚʦʜʳ ʚ ʦʟʝʨʦ ʉʳʧʫʯʢʘ ʢ ʥʦʨʤʘʪʠʚʫ ʇɼʂ ʚ ʯʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ-
ʥʦʛʦ ʨʝʞʠʤʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʦʭʨʘʥʝʥʠʝ ʛʠʜʨʦʵʢʦʣʦ-
ʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʦʸʤʘ. 
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ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʙʨʘʩʳʚʘʝʤʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʧʨʠʙʦʨʥʦʛʦ 
ʫʯʸʪʘ ʦʙʲʸʤʘ ʩʙʨʦʩʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʜʦʧʦʣʴʟʦʚʘ-
ʥʠʷ [10]. 
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УДК 004 

ОЦЕНКА СЛОЖНОСТИ ПРОВЕРКИ ВЫПУСКНОЙ 
КВАЛИФИКАЦИОННОЙ РАБОТЫ 

Михайлуца Надежда АлЕксеевна 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʉʊɸʅʂʀʅè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʦʩʝʥʫʰʢʠʥ ʉʝʨʛʝʡ ɽʚʛʝʥʴʝʚʠʯ 
 ʢ.ʪ.ʥ. ʜʦʮ., ʢʘʬʝʜʨʘ ʀʉ, 

 ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè    
 

ɹʦʦʧʫʙʯʡʸ: ɺʂʈ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʦʛʠʯʝʩʢʠ ʟʘʚʝʨʰʝʥʥʫʶ ʨʘʙʦʪʫ ʥʘ ʚʳʙʨʘʥʥʫʶ ʪʝʤʫ, ʚʳʧʦʣʥʝʥ-
ʥʫʶ ʦʙʫʯʘʶʱʠʤʠʩʷ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠʣʠ ʢʦʥʩʫʣʴʪʘʥʪʘ, ʜʝʤʦʥʩʪʨʠʨʫʶ-
ʱʫʶ ʫʨʦʚʝʥʴ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʘ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʨʦʬʝʩ-
ʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʚʝʨʢʘ ɺʂʈ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʙʦʪʳ ʪʨʝʙʦ-
ʚʘʥʠʷʤ, ʟʘʢʨʝʧʣʝʥʥʳʤ ʚ ʧʦʣʦʞʝʥʠʷʭ ʚʫʟʘ, ʚʢʣʶʯʘʷ ʩʪʨʫʢʪʫʨʫ, ʦʬʦʨʤʣʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʠʪʫʣʴʥʳʭ 
ʣʠʩʪʦʚ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ʂʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʩʧʨʘʚʝʜʣʠʚʦʝ ʨʘʩʧʨʝʜʝʣʝ-
ʥʠʝ ʨʘʙʦʪ ʤʝʞʜʫ ʧʨʦʚʝʨʷʶʱʠʤʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɺʂʈ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʪʨʝʙʦʚʘʥʠʷ ʚʫʟʘ, ʧʨʦʚʝʨʢʘ ʨʘʙʦʪʳ, ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʝ ʥʘʛʨʫʟʢʠ, ʧʨʦʚʝʨʷʶʱʠʝ. 
 

ASSESSMENT OF THE COMPLEXITY OF CHECKING THE FINAL QUALIFICATION WORK 
 

Mikhailutsa Nadezhda Alexeyevna 
 

Scientific adviser:  Sosenushkin Sergey Evgenievich 
 

Abstract: The Final Qualification Work (FQW) is a logically completed research on a chosen topic, carried out 
by university students under the supervision of a supervisor or consultant. It demonstrates the level of theoret-
ical and practical preparedness of the graduate for independent professional activity. The FQW assessment is 
carried out to evaluate the work's compliance with the requirements established by the university regulations, 
including structure, formatting, compliance of title pages, and the volume of the work. The key problem of this 
process is the fair distribution of works among examiners. 
Keywords: final qualification work (FQW), professional training, university requirements, work assessment, 
workload distribution, examiners. 

 
ʇʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʵʪʘʧʦʚ [1], ʥʘʯʠʥʘʷ ʦʪ ʧʝʨʚʠʯʥʦʡ ʧʨʦʚʝʨʢʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʠ ʟʘʢʘʥʯʠʚʘʷ ʬʠʥʘʣʴʥʳʤ ʜʦʧʫʩʢʦʤ ʩʪʫ-
ʜʝʥʪʘ ʢ ʟʘʱʠʪʝ. ʂʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʩʧʨʘʚʝʜʣʠʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʙʦʪ 
ʤʝʞʜʫ ʧʨʦʚʝʨʷʶʱʠʤʠ, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʦʙʣʘʜʘʝʪ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ 
ʚʨʝʤʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ [2]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʚʟʚʝʰʝʥʥʦʡ ʙʘʣʘʥʩʠʨʦʚʢʠ ʟʘʜʘʯ, 
ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ [3]. ɼʘʥ-
ʥʳʝ ʤʝʪʦʜʳ ʪʨʝʙʫʶʪ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʩʘ ʢʘʞʜʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʪʴ ʨʝʘʣʴ-
ʥʫʶ ʪʨʫʜʦʝʤʢʦʩʪʴ ʝʸ ʧʨʦʚʝʨʢʠ. ɹʝʟ ʪʘʢʦʛʦ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʚʦʟʤʦʞʥʦ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ 
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ʥʘʛʨʫʟʢʘ ʥʘ ʧʨʦʚʝʨʷʶʱʠʭ ʙʫʜʝʪ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʭ ʚʦʟʤʦʞʥʦʩʪʷʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟ-
ʨʘʙʦʪʘʥ ʤʝʭʘʥʠʟʤ ʦʮʝʥʢʠ ʩʣʦʞʥʦʩʪʠ ʧʨʦʚʝʨʢʠ ɺʂʈ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʯʠʩʣʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ ʥʘ 
ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʙʦʪ [4]. 

ɹʘʟʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʣʦʞʥʦʩʪʠ ʦʪʨʘʞʘʝʪ ʠʟʥʘʯʘʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ 
ʝʸ ʪʠʧʘ ʠ ʩʪʘʪʫʩʘ ʩʪʫʜʝʥʪʘ. ɹʘʢʘʣʘʚʨʩʢʘʷ ʨʘʙʦʪʘ ʠʤʝʝʪ ʢʦʵʬʬʠʮʠʝʥʪ 1,0, ʤʘʛʠʩʪʝʨʩʢʘʷ ð 1,5. ɼʘʥʥʳʝ 
ʟʥʘʯʝʥʠʷ ʚʳʙʨʘʥʳ ʥʝ ʧʨʦʠʟʚʦʣʴʥʦ: ʙʘʢʘʣʘʚʨʩʢʠʝ ʨʘʙʦʪʳ ʦʙʳʯʥʦ ʠʤʝʶʪ ʤʝʥʴʰʠʡ ʦʙʲʝʤ (40ï60 ʩʪʨʘ-
ʥʠʮ) ʠ ʤʝʥʝʝ ʩʪʨʦʛʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʫʯʥʦʡ ʥʦʚʠʟʥʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʘʛʠʩʪʝʨʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʪʨʝʙʫʶʪ 
ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʘʫʯʥʦʡ 
ʥʦʚʠʟʥʳ, ʘ ʠʭ ʦʙʲʝʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʝ (80ï120 ʩʪʨʘʥʠʮ). ɼʣʷ ʨʘʙʦʪ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʧʨʠʤʝ-
ʥʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 0,5, ʫʯʠʪʳʚʘʶʱʠʡ ʷʟʳʢʦʚʳʝ ʙʘʨʴʝʨʳ ʠ ʨʘʟʣʠʯʠʷ ʚ ʪʝʨʤʠʥʦʣʦ-
ʛʠʠ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʨʦʚʝʨʢʠ. ɹʘʟʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʢʦʵʬ-
ʬʠʮʠʝʥʪʦʚ ʜʣʷ ʪʠʧʘ ʨʘʙʦʪʳ ʠ ʩʪʘʪʫʩʘ ʩʪʫʜʝʥʪʘ [5]. 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʣʦʞʥʦʩʪʠ ʦʪʨʘʞʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʩʣʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʚ ʧʨʦʮʝʩʩʝ ʝʸ 
ʧʨʦʚʝʨʢʠ ʥʘ ʦʩʥʦʚʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʚʨʘʪʦʚ ʥʘ ʜʦʨʘʙʦʪʢʫ. ʇʝʨʚʳʡ ʚʦʟʚʨʘʪ ʪʨʝʙʫʝʪ ʦʪ ʧʨʦʚʝʨʷʶʱʝʛʦ ʧʦ-
ʚʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʡ ʨʘʙʦʪʳ, ʧʦʵʪʦʤʫ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʩʣʦʞʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦ. ʂʘʞʜʳʡ 
ʧʦʩʣʝʜʫʶʱʠʡ ʚʦʟʚʨʘʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʘʥ ʩ ʤʝʥʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʧʨʘʚʢʘʤʠ, ʧʦʵʪʦʤʫ ʝʛʦ ʚʢʣʘʜ ʧʦ-
ʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. ɼʣʷ ʫʯʝʪʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʟʘʪʫʭʘʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʚʨʘʪʦʚ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʫʣʘ: Cʚʦʟʚʨʘʪʦʚ = 4 Ĭ 0,6^(N-1), ʛʜʝ N ð ʥʦʤʝʨ ʠʪʝʨʘʮʠʠ ʧʨʦʚʝʨʢʠ. ɼʘʥʥʘʷ ʬʦʨʤʫ-
ʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʫʶ ʩʭʦʜʠʤʦʩʪʴ ʨʷʜʘ ʠ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʩʥʠʞʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ 
ʧʨʠ ʧʦʚʪʦʨʥʳʭ ʧʨʦʚʝʨʢʘʭ. 

ɺʨʝʤʷ, ʦʩʪʘʚʰʝʝʩʷ ʜʦ ʟʘʱʠʪʳ, ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʩʣʦʞʥʦʩʪʴ ʧʨʦʚʝʨʢʠ. ʏʝʤ ʙʣʠʞʝ ʜʘʪʘ ʟʘʱʠʪʳ, 
ʪʝʤ ʚʳʰʝ ʩʨʦʯʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʠ ʪʝʤ ʙʦʣʴʰʝ ʫʩʠʣʠʡ ʪʨʝʙʫʝʪʩʷ ʦʪ ʧʨʦʚʝʨʷʶʱʝʛʦ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 
ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ. ʌʦʨʤʫʣʘ ʨʘʩʯʝʪʘ ʚʨʝʤʝʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʤʝʝʪ ʚʠʜ: Cʩʨʦʯʥʦʩʪʠ = max(0, 2 - 
D/7), ʛʜʝ D ð ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʜʦ ʟʘʱʠʪʳ. ʇʨʠ D = 0 ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 
2,0, ʧʨʠ D = 7 ʩʦʩʪʘʚʣʷʝʪ 1,0, ʘ ʧʨʠ D Ó 14 ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʳʤ 0, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʠʶ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʦʡ ʩʨʦʯʥʦʩʪʠ [6]. 

ʀʪʦʛʦʚʳʡ ʘʣʛʦʨʠʪʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦʪ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʯʝʪʘ ʙʘʟʦʚʦʛʦ ʠ ʜʠ-
ʥʘʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʣʦʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʪʝʢʫʱʝʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʧʨʦʚʝʨʷʶʱʠʭ. ʀʪʦʛʦʚʘʷ ʩʣʦʞ-
ʥʦʩʪʴ ʨʘʙʦʪʳ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: C = Cʙʘʟʦʚʳʡ + Cʚʦʟʚʨʘʪʦʚ + Cʩʨʦʯʥʦʩʪʠ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ 
ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʩʪʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʙʦʪʳ (ʪʠʧ, ʩʪʘʪʫʩ ʩʪʫʜʝʥʪʘ), ʪʘʢ ʠ ʜʠʥʘʤʠʯʝ-
ʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʨʢʠ (ʚʦʟʚʨʘʪʳ ʥʘ ʜʦʨʘʙʦʪʢʫ, ʧʨʠʙʣʠʞʝʥʠʝ ʩʨʦʢʘ ʟʘʱʠ-
ʪʳ). ɼʣʷ ʚʳʙʦʨʘ ʧʨʦʚʝʨʷʶʱʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʣʛʦʨʠʪʤ LPT (Longest Processing Time First), ʧʨʠ ʢʦʪʦʨʦʤ 
ʨʘʙʦʪʳ ʩ ʥʘʠʙʦʣʴʰʝʡ ʠʪʦʛʦʚʦʡ ʩʣʦʞʥʦʩʪʴʶ ʥʘʟʥʘʯʘʶʪʩʷ ʥʘʠʤʝʥʝʝ ʟʘʛʨʫʞʝʥʥʦʤʫ ʧʨʦʚʝʨʷʶʱʝʤʫ [7]. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʧʨʘʚʝʜʣʠʚʦʝ, ʛʠʙʢʦʝ ʠ ʵʬʬʝʢʪʠʚ-
ʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʤʝʞʜʫ ʧʨʦʚʝʨʷʶʱʠʤʠ. ɻʠʙʢʦʩʪʴ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 
ʥʘʩʪʨʦʡʢʠ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʕʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʥʘʟʥʘʯʝʥʠʷ ʨʘʙʦʪ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʫʯʥʦʛʦ 
ʪʨʫʜʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ʇʨʦʟʨʘʯʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʷʶʱʠʤ ʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ ʧʦʥʠ-
ʤʘʪʴ, ʢʘʢ ʬʦʨʤʠʨʫʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʩʣʦʞʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʡ ʨʘʙʦʪʳ. 

ɺʥʝʜʨʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʧʨʦʚʝʨʢʠ ɺʂʈ ʧʦʟʚʦʣʠʪ ʘʚʪʦ-
ʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʥʘʟʥʘʯʝʥʠʷ ʨʘʙʦʪ, ʩʥʠʟʠʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʨʦʮʝʜʫ-
ʨʳ ʠ ʧʦʚʳʩʠʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘ ʩʯʝʪ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʦʢ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 
ʧʝʨʝʛʨʫʟʢʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʚʝʨʷʶʱʠʭ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʧʨʦʚʝʨʢʫ ʚʩʝʭ ʨʘʙʦʪ, ʯʪʦ ʦʩʦʙʝʥ-
ʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʩʞʘʪʳʭ ʩʨʦʢʦʚ ʧʦʜʛʦʪʦʚʢʠ ʢ ʟʘʱʠʪʝ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʢʦʧʣʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥ-
ʥʳʭ ʦ ʧʨʦʚʝʨʢʘʭ ʧʦʟʚʦʣʠʪ ʚ ʙʫʜʫʱʝʤ ʫʪʦʯʥʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʧʦʜ ʨʝʘʣʴʥʳʝ 
ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ. 
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НЕЙРОННАЯ СЕТЬ МОБИЛЬНОГО РОБОТА ДЛЯ 
ПЛАНИРОВАНИЯ ТРАЕКТОРИЙ ОБЪЕЗДА 
ПРЕПЯТСТВИЙ 

Болтовский Михаил Андреевич 
ʤʘʛʠʩʪʨʘʥʪ 
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ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʘʚʪʦʥʦʤʥʦʡ ʣʦʢʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʠ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ 
ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʝʥʩʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʛʨʘʥʠʯʝʥʠʡ ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʣʛʦ-
ʨʠʪʤʦʚ ʥʘʚʠʛʘʮʠʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʛʝʦʤʝʪʨʠʠ ʩʨʝʜʳ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʠʥʪʝʣʣʝʢ-
ʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʙʘʟʝ ʘʣʛʦʨʠʪʤʘ ʛʣʫʙʦʢʦʛʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʧʦʣʠʪʠʢʠ (DDPG) ʚ ʩʨʝ-
ʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ MATLAB. ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʩʠʤʫʣʷʮʠʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʫʯʝʥ-
ʥʦʛʦ ʨʦʙʦʪʘ ʵʬʬʝʢʪʠʚʥʦ ʠʟʙʝʛʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʪʨʦʠʪʴ ʙʝʟʦʧʘʩʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʢ 
ʟʘʜʘʥʥʦʡ ʮʝʣʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ, ʘʚʪʦʥʦʤʥʘʷ ʥʘʚʠʛʘʮʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʨʘʝʢʪʦʨʠʠ, ʦʙʭʦʜ ʧʨʝʧʷʪ-
ʩʪʚʠʡ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʦʙʫʯʝʥʠʝ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʘʣʛʦʨʠʪʤ 
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MOBILE ROBOT NEURAL NETWORK FOR OBSTACLE AVOIDANCE PATH PLANNING 

 
Boltovskiy Mikhail Andreevich  

 
Scientific adviser: Lukyanov Evgeniy Anatolyevich 

 
Abstract: The article is devoted to solving the problem of autonomous local navigation of a mobile robot under 
conditions of limited sensory information. The analysis of traditional navigation algorithms limitations when 
changing environment geometry is carried out. The software implementation of an intelligent agent based on 
the Deep Deterministic Policy Gradient (DDPG) algorithm in the MATLAB simulation environment is presented. 
Practical simulation results confirm the ability of the trained robot to effectively avoid collisions and 
independently construct a safe trajectory to a given target. 
Key words: mobile robot, autonomous navigation, path planning, obstacle avoidance, machine learning, 
reinforcement learning, artificial neural networks, DDPG algorithm, MATLAB 

 
ɻʛʞʝʞʦʡʞ 
ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʩʢʣʘʜʩʢʦʡ ʣʦʛʠʩʪʠʢʠ ʠ ʩʝʨʚʠʩʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʤʦ-

ʙʠʣʴʥʳʝ ʨʦʙʦʪʳ ʜʦʣʞʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʪʨʦʠʪʴ ʙʝʟʦʧʘʩʥʳʝ ʪʨʘʝʢ-
ʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʠ ʠʟʙʝʛʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʦʙʲʝʢʪʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ 
ʥʘʚʠʛʘʮʠʠ ʯʘʩʪʦ ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʘʣʠʯʠʝ ʧʦʜʨʦʙʥʦʡ ʢʘʨʪʳ ʩʨʝʜʳ ʠʣʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʥʩʦʨʥʦʡ 
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ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʨʦʙʦʪ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ 
ʨʝʩʫʨʩʘʤʠ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʥʘʙʦʨʦʤ ʜʘʪʯʠʢʦʚ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʝʩʧʝʯʠ-
ʚʘʪʴ ʘʚʪʦʥʦʤʥʫʶ ʥʘʚʠʛʘʮʠʶ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʟʘ-
ʜʘʯʝʡ. 

ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʜʘʧʪʠʚʥʳʭ 
ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʙʫʯʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʠ ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ 
ʥʘʚʠʛʘʮʠʠ ʩʦ ʚʨʝʤʝʥʝʤ. 

ʀʙʝʙʰʡ ʨʤʙʦʡʩʧʛʙʦʡʸ ʫʩʙʞʣʫʧʩʡʡ ʝʛʡʟʞʦʡʸ ʩʧʚʧʫʙ 
ʇʣʘʥʠʨʦʚʘʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʧʫʪʠ, ʧʦ ʢʦʪʦʨʦʤʫ ʨʦʙʦʪ ʜʦʣʞʝʥ ʧʝʨʝʤʝʱʘʪʴʩʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʮʝʣʠ. 
ʇʨʠ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʨʦʙʦʪ ʜʦʣ-

ʞʝʥ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ ʜʚʠʞʝʥʠʷ ʦʪ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʢ ʢʦʥʝʯʥʦʡ. ɺʦ-ʚʪʦʨʳʭ, ʦʥ ʜʦʣʞʝʥ 
ʫʤʝʪʴ ʦʙʥʘʨʫʞʠʚʘʪʴ ʧʨʝʧʷʪʩʪʚʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʦʶ ʪʨʘʝʢʪʦʨʠʶ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 
ʩʪʦʣʢʥʦʚʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ ʨʦʙʦʪʘ, ʝʛʦ 
ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʘʪʯʠʢʦʚ. 

ɿʘʜʘʯʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʫ-
ʪʠ ʜʚʠʞʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝ-
ʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʊʬʲʞʪʫʛʬʷʲʡʞ ʙʤʜʧʩʡʫʥʴ 
ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʤʦʙʠʣʴʥʳʭ ʨʦʙʦʪʦʚ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʸʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʫʪʠ, ʪʘʢʠʝ ʢʘʢ ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʳ, ʘʣ-
ʛʦʨʠʪʤ A*, ʘʣʛʦʨʠʪʤʳ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʝʡ ʠ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 
(SLAM)[1, ʩ. 437]. ʕʪʠ ʤʝʪʦʜʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚr -
ʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʥʘʣʠʯʠʠ ʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʨʝʜʝ. 

ʆʜʥʘʢʦ ʫ ʧʦʜʦʙʥʳʭ ʨʝʰʝʥʠʡ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʤʥʦʛʠʝ ʘʣʛʦʨʠʪʤʳ ʪʨʝʙʫʶʪ 
ʥʘʣʠʯʠʷ ʢʘʨʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʣʠ ʪʦʯʥʳʭ ʜʘʥʥʳʭ ʦ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʨʝʧʷʪʩʪʚʠʡ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ 
ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʪʘʢʠʝ ʘʣʛʦʨʠʪʤʳ ʤʦʛʫʪ ʪʝʨʷʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʪʨʝʙʦʚʘʪʴ ʧʦʚʪʦʨʥʦʛʦ ʧʝʨʝ-
ʩʯʸʪʘ ʪʨʘʝʢʪʦʨʠʠ. ɺ-ʪʨʝʪʴʠʭ, ʨʝʘʣʠʟʘʮʠʷ ʩʣʦʞʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʥʘʚʠʛʘʮʠʠ ʤʦʞʝʪ ʪʨʝʙʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴ-
ʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʥʩʦʨʥʳʭ ʜʘʥʥʳʭ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʘʷ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ. ʆʥʠ 
ʨʘʙʦʪʘʶʪ ʩʪʨʦʛʦ ʧʦ ʟʘʜʘʥʥʳʤ ʧʨʘʚʠʣʘʤ ʠ ʥʝ ʩʧʦʩʦʙʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʙʫʯʘʪʴʩʷ ʥʦʚʳʤ ʩʪʨʘʪʝʛʠʷʤ 
ʧʦʚʝʜʝʥʠʷ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ. 

ʆʞʢʩʧʦʦʴʞ ʪʞʫʡ ʛ ʩʞʱʞʦʡʡ ʠʙʝʙʰʡ ʨʤʙʦʡʩʧʛʙʦʡʸ ʫʩʙʞʣʫʧʩʡʡ 
ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʳ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʠʩʪʝʤ. ʆʥʠ ʩʦʩʪʦʷʪ ʠʟ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ð 
ʥʝʡʨʦʥʦʚ, ʦʙʲʝʜʠʥʸʥʥʳʭ ʚ ʩʣʦʠ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩʧʦʩʦʙʥʳ ʦʙʫʯʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠ ʚʳʷʚʣʷʪʴ 
ʩʣʦʞʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʪʨʝʙʫʝʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ. 

ɺ ʟʘʜʘʯʘʭ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʤʦʙʠʣʴʥʳʭ ʨʦʙʦʪʦʚ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪ-
ʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩʝʥʩʦʨʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʘʥʜ. ʅʘ ʚʭʦʜ ʩʝʪʠ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ 
ʜʘʥʥʳʝ ʦ ʨʘʩʩʪʦʷʥʠʠ ʜʦ ʧʨʝʧʷʪʩʪʚʠʡ, ʧʦʣʦʞʝʥʠʝ ʨʦʙʦʪʘ ʠ ʢʦʦʨʜʠʥʘʪʳ ʮʝʣʝʚʦʡ ʪʦʯʢʠ, ʘ ʥʘ ʚʳʭʦʜʝ 
ʬʦʨʤʠʨʫʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʷ ʨʦʙʦʪʘ, ʪʘʢʠʝ ʢʘʢ ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʨʦʙʦʪʦʪʝʭʥʠʢʝ. ʇʦʣʥʦʩʚʷʟʥʳʝ 
ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʥʩʦʨʥʳʭ ʜʘʥʥʳʭ. ʉʚʸʨʪʦʯʥʳʝ 
ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʧʨʠʤʝʨ ʢʘʨʪ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ ʠʣʠ ʜʘʥʥʳʭ ʣʠʜʘʨʦʚ. ʈʝʢʫʨʨʝʥʪʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʩʦʙʳʪʠʡ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʨʝʜʳ. 

ʈʩʧʜʩʙʥʥʦʙʸ ʩʞʙʤʡʠʙʯʡʸ 
ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʩʨʝʜʝ MATLAB. ɼʣʷ ʨʝ-

ʘʣʠʟʘʮʠʠ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʛʦʪʦʚʳʡ ʧʨʠʤʝʨ ʠʟ ʧʘʢʝʪʘ Reinforcement Learning Toolbox ʧʦʜ ʥʘʟʚʘ-
ʥʠʝʤ çAvoid Obstacles Using Reinforcement Learning for Mobile Robotsè. 
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ɼʘʥʥʳʡ ʧʘʢʝʪ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʜʚʠʞʝʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ ʩ ʧʨʝ-
ʧʷʪʩʪʚʠʷʤʠ ʠ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ. 
ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʘ ʩʦʟʜʘʥʘ ʤʦʜʝʣʴ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʨʦʙʦʪ ʜʦʣʞʝʥ ʧʝʨʝʤʝʱʘʪʴʩʷ ʢ ʟʘʜʘʥʥʦʡ 
ʪʦʯʢʝ, ʠʟʙʝʛʘʷ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʧʨʝʧʷʪʩʪʚʠʷʤʠ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʠʥʘʨʥʘʷ ʩʝʪʢʘ ʟʘʥʷʪʦʩʪʠ ʠʣʠ 
ʧʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ ï ʢʘʨʪʘ ʨʦʙʦʪʘ (ʨʠʩ. 1).  

 

 
ʉʡʪ 1. ɺʡʦʙʩʦʙʸ ʪʞʫʣʙ ʠʙʦʸʫʧʪʫʡ 

 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʩʮʝʥʘʨʠʷ ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ ʦʙʫʯʘʝʪʩʷ ʦʙʲʝʟʞʘʪʴ ʧʨʝʧʷʪʩʪʚʠʷ, ʫʯʠʪʳʚʘʷ ʧʦʢʘʟʘ-
ʥʠʷ ʜʘʪʯʠʢʘ ʜʘʣʴʥʦʩʪʠ - ʣʠʜʘʨʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʧʨʝʧʷʪʩʪʚʠʷ ʥʘ ʢʘʨʪʝ. ʀʩʧʦʣʴʟʦʚʘʥ ʘʣʛʦʨʠʪʤ 
ʦʙʫʯʝʥʠʷ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ ʠʣʠ ʞʝ Deep Deterministic Policy Gradients (DDPG)[2] - ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ 
ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʵʣʝʤʝʥʪʳ Q-ʦʙʫʯʝʥʠʷ (ʦʮʝʥʢʠ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ) ʠ ʤʝʪʦʜʘ ʘʢʪʝʨ-ʢʨʠʪʠʢ (Actor-
Critic). ɺ DDPG ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʜʣʷ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ (ʘʢʪʝʨ) ʠ ʢʨʠʪʠʢʘ (ʢʨʠʪʠʢʘ) 
ʜʣʷ ʦʮʝʥʢʠ Q-ʬʫʥʢʮʠʠ ʩʦʩʪʦʷʥʠʷ-ʜʝʡʩʪʚʠʷ. ʎʝʣʴ ʘʣʛʦʨʠʪʤʘ - ʫʟʥʘʪʴ, ʢʘʢʠʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ (ʣʠ-
ʥʝʡʥʘʷ ʠ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ) ʨʦʙʦʪ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʨʝʧʷʪʩʪʚʠʷ-
ʤʠ. ʇʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʘ ʜʘʣʴʥʦʩʪʠ - ʵʪʦ ʥʘʙʣʶʜʝʥʠʷ ʜʣʷ ʘʛʝʥʪʘ DDPG, ʘ ʫʧʨʘʚʣʝʥʠʝ ʣʠʥʝʡʥʦʡ ʠ ʫʛʣʦ-
ʚʦʡ ʩʢʦʨʦʩʪʴʶ - ɻ ʪʦ ʜʝʡʩʪʚʠʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʘʛʝʥʪ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʦ ʩʨʝʜʦʡ, ʧʦʣʫʯʘʷ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʟʘ ʧʨʠʙʣʠʞʝʥʠʝ 
ʢ ʮʝʣʠ ʠ ʰʪʨʘʬ ʟʘ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʨʝʧʷʪʩʪʚʠʷʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʠ 
ʜʚʠʞʝʥʠʷ ʨʦʙʦʪʘ. 

ʈʩʙʣʫʡʰʞʪʣʡʢ ʩʞʠʬʤʵʫʙʫ 
ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ ʠ ʨʝʘʣʠʟʦʚʘʥ ʘʣʛʦʨʠʪʤ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ. ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʦʙʦʪ ʦʙʫʯʘʣʩʷ 
ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʩʨʝʜʝ ʩ ʧʨʝʧʷʪʩʪʚʠʷʤʠ, ʘʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʩʝʥʩʦʨʦʚ ʠ ʧʨʠʥʠʤʘʷ ʨʝʰʝʥʠʷ ʦ ʥʘʧʨʘʚ-
ʣʝʥʠʠ ʜʚʠʞʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʠʥʘʨʥʘʷ ʩʝʪʢʘ ʟʘʥʷʪʦʩʪʠ ʧʦʩʣʝ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ. ʏʝʨʥʳʤ 
ʮʚʝʪʦʤ ʦʪʤʝʯʝʥʳ ʦʙʣʘʩʪʠ, ʛʜʝ ʨʦʙʦʪ ʥʝ ʤʦʞʝʪ ʧʝʨʝʜʚʠʛʘʪʴʩʷ (ʨʠʩ. 2).  

 

 
ʉʡʪ 2. ɺʡʦʙʩʦʙʸ ʪʞʫʣʙ ʠʙʦʸʫʧʪʫʡ ʨʧʪʤʞ ʧʚʬʰʞʦʡʸ ʥʧʝʞʤʡ 
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ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʵʪʘʧʘ ʦʙʫʯʝʥʠʷ ʨʦʙʦʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ 
ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʝʸ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʨʝʧʷʪʩʪʚʠʡ. ʇʨʠ ʵʪʦʤ ʨʦʙʦʪ ʫʩʧʝʰʥʦ ʠʟ-
ʙʝʛʘʝʪ ʩʪʦʣʢʥʦʚʝʥʠʡ ʠ ʧʨʦʜʦʣʞʘʝʪ ʜʚʠʞʝʥʠʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʟʘʜʘʥʥʦʡ ʮʝʣʠ. 
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АНАЛИЗ ЗАЩИЩЕННОСТИ ВЕБ-ПРИЛОЖЕНИЙ 
Сорокина Анастасия Игоревна 

ʩʪʫʜʝʥʪ 
ʌɻɹʆʋ ɺʆ çɸʤʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʛʨʦʟ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠ ʚʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ. ʊʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʦʧ-10 ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ, 
ʚʣʠʷʶʱʠʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʇʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʫʛʨʦʟ ʚ 
ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɹʝʟʦʧʘʩʥʦʩʪʴ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʫʛʨʦʟʳ, OWASP, ʫʷʟʚʠʤʦʩʪʠ. 
 

WEB APPLICATION SECURITY ANALYSIS 
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Abstract: This article analyzes existing web application threats and identifies the most common vulnerabilities. 
It also discusses the impact of the top 10 security threats and external factors affecting security. It also analyz-
es existing tools for preventing web application threats. 
Keywords: Security, web applications, threats, OWASP, vulnerabilities.  

 
ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘʤʠ ʠ ʮʠʬ-

ʨʦʚʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ð ʩʧʝʮʠʘʣʴʥʳʝ ʨʝʰʝ-
ʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʤʛʥʦʚʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʟʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʜʦʙʥʦʝ ʠ ʦʧʝʨʘ-
ʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʝʞʝʜʥʝʚʥʳʭ ʟʘʜʘʯ. 

ʉʝʛʦʜʥʷ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʘʷ ʢʦʤʧʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʧʨʝʜʣʘʛʘ-
ʝʪ ʩʚʦʠ ʫʩʣʫʛʠ ʯʝʨʝʟ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʙʘʥʢʦʚ, ʤʘʛʘʟʠʥʦʚ, ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʳʭ ʧʦʨʪʘʣʦʚ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʝʨʚʠʩʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʲʝʤ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 
ʪʘʢʦʡ ʢʘʢ ʣʠʯʥʳʝ ʜʘʥʥʳʝ, ʬʠʥʘʥʩʦʚʳʝ ʩʚʝʜʝʥʠʷ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʪʘʡʥʳ ʠ ʜʨ. ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʝʪ, ʜʝ-
ʣʘʷ ʟʘʱʠʪʫ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. 

ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʭʘʢʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʚʩʸ ʙʦʣʝʝ ʠʟʦʱʨʸʥʥʳʝ ʪʝʭʥʠʢʠ ʚʟʣʦʤʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ʫʷʟʚʠʤʦʩʪʝʡ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. ɸʪʘʢʠ ʥʘ ʚʝʙ-ʩʘʡʪʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʩʣʦʞʥʝʝ ʠ ʦʧʘʩʥʝʝ ʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ 
ʢ ʩʝʨʴʸʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʚʢʣʶʯʘʷ ʢʨʘʞʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʢʦʤʧʨʦʤʝʪʘʮʠʶ ʨʝʧʫʪʘʮʠʠ ʢʦʤʧʘʥʠʠ 
ʠ ʬʠʥʘʥʩʦʚʳʝ ʫʙʳʪʢʠ. 

ʇʨʠ ʵʪʦʤ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʦ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. 
ʉʝʛʦʜʥʷ ʦʥʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ, ʥʦ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ 
ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ (ʩʤʘʨʪʬʦʥʘʭ, ʧʣʘʥʰʝʪʘʭ). ʕʪʦ ʢʨʘʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʦʧʘʩʥʦʩʪʴ ʘʪʘʢʠ ʠ ʪʨʝ-
ʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ, ʫʯʠʪʳʚʘʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʦʙʣʘʯʥʳʭ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʥʘʣʠʟʘ ʟʘʱʠʱʸʥʥʦʩʪʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʥʘʧʨʘʚ-
ʣʝʥʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ ʠ ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘ-
ʥʠʟʤʦʚ ʟʘʱʠʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥ-
ʩʪʚʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʦʧ-10 ʫʛʨʦʟ ʧʦ OWASP: 
ɸ1 ʅʘʨʫʰʝʥʠʝ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ. 
ʂʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʙʣʶʜʝʥʠʝ ʧʦʣʠʪʠʢʠ, ʢʦʪʦʨʘʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʜʝʡʩʪʚʦʚʘʪʴ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʠʤ ʧʨʘʚ. ʅʘʨʫʰʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʚʦʜʷʪ ʢ ʥʝʩʘʥʢʮʠʦ-
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ʥʠʨʦʚʘʥʥʦʤʫ ʨʘʟʛʣʘʰʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʠʟʤʝʥʝʥʠʶ ʠʣʠ ʫʥʠʯʪʦʞʝʥʠʶ ʚʩʝʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʢ ʚʳʧʦʣ-
ʥʝʥʠʶ ʬʫʥʢʮʠʡ, ʚʳʭʦʜʷʱʠʭ ʟʘ ʨʘʤʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʮʝʥʘʨʠʠ ʘʪʘʢ: 
1. ʇʨʠʣʦʞʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪ ʥʝʧʨʦʚʝʨʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʚʳʟʦʚʝ SQL, ʦʩʫʱʝʩʪʚʣʷʶʱʝʤ ʜʦʩʪʫʧ ʢ ʠʥ-

ʬʦʨʤʘʮʠʠ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ. 
2. ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʟʘʩʪʘʚʣʷʝʪ ʙʨʘʫʟʝʨʳ ʥʘʮʝʣʠʚʘʪʴʩʷ ʥʘ URL-ʘʜʨʝʩʘ. ʇʨʘʚʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʩʪʨʘʥʠʮʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 
3. ʇʨʠʣʦʞʝʥʠʝ ʧʦʤʝʱʘʝʪ ʚʝʩʴ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʚʦ ʚʥʝʰʥʠʡ ʠʥʪʝʨʬʝʡʩ. 
ɸ2 ʅʝʧʨʘʚʠʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
ʅʝʧʨʘʚʠʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ - ʵʪʦ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʩʠʩʪʝʤʘ, ʧʨʠʣʦʞʝʥʠʝ ʠʣʠ ʦʙʣʘʯʥʳʡ 

ʩʝʨʚʠʩ ʥʝʢʦʨʨʝʢʪʥʦ ʥʘʩʪʨʦʝʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʷʟʚʠʤʦʩʪʷʤ. 
ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʮʝʥʘʨʠʠ ʘʪʘʢ: 
1. ʅʘ ʩʝʨʚʝʨʝ ʧʨʠʣʦʞʝʥʠʡ ʥʘʭʦʜʷʪʩʷ ʪʝʩʪʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʫʜʘʣʝʥʳ ʩ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦʛʦ ʩʝʨʚʝʨʘ. ʕʪʠ ʪʝʩʪʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠʤʝʶʪ ʠʟʚʝʩʪʥʳʝ ʫʷʟʚʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʟʣʦʫʤʳʰʣʝʥ-
ʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʩʝʨʚʝʨʘ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʵʪʠʭ ʧʨʠʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʢʦʥ-
ʩʦʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʠ ʫʯʝʪʥʳʝ ʟʘʧʠʩʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʝ ʙʳʣʠ ʠʟʤʝʥʝʥʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʣʦʫʤʳʰʣʝʥ-
ʥʠʢ ʚʭʦʜʠʪ ʚ ʩʠʩʪʝʤʫ ʩ ʧʘʨʦʣʝʤ ʧʦ ʫʤʦʣʯʘʥʠʶ ʠ ʧʦʣʫʯʘʝʪ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʝʨʚʝʨʦʤ. 

2. ʅʘ ʩʝʨʚʝʨʝ ʥʝ ʦʪʢʣʶʯʝʥʘ ʬʫʥʢʮʠʷ ʧʨʦʩʤʦʪʨʘ ʩʦʜʝʨʞʠʤʦʛʦ ʢʘʪʘʣʦʛʦʚ. ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʦʙʥʘ-
ʨʫʞʠʚʘʝʪ, ʯʪʦ ʤʦʞʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ʢʘʪʘʣʦʛʦʚ. ʆʥ ʥʘʭʦʜʠʪ ʠ ʟʘʛʨʫʞʘʝʪ ʩʢʦʤʧʠʣʠʨʦʚʘʥʥʳʝ 
Java-ʢʣʘʩʩʳ, ʢʦʪʦʨʳʝ ʜʝʢʦʤʧʠʣʠʨʫʶʪ ʠ ʧʦʜʚʝʨʛʘʶʪ ʦʙʨʘʪʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʢʦʜʘ. 
ɿʘʪʝʤ ʦʥ ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʝʨʴʝʟʥʫʶ ʫʷʟʚʠʤʦʩʪʴ ʚ ʩʠʩʪʝʤʝ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʚ ʧʨʠʣʦʞʝʥʠʠ. 

3. ʂʦʥʬʠʛʫʨʘʮʠʷ ʩʝʨʚʝʨʘ ʧʨʠʣʦʞʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʚʦʟʚʨʘʱʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʜʨʦʙʥʳʝ ʩʦʦʙʱʝ-
ʥʠʷ ʦʙ ʦʰʠʙʢʘʭ, ʪʘʢʠʝ ʢʘʢ ʪʨʘʩʩʠʨʦʚʢʘ ʩʪʝʢʘ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʩʢʨʳʪʠʶ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥ-
ʬʦʨʤʘʮʠʠ ʠʣʠ ʩʢʨʳʪʳʭ ʫʷʟʚʠʤʦʩʪʝʡ. 

4. ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʦʩʪʘʚʱʠʢ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ (CSP) ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʪʢʨʳʪʳʝ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʢ ʜʘʥ-
ʥʳʤ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʭʨʘʥʷʱʠʤʩʷ ʚ ʦʙ-
ʣʘʯʥʦʤ ʭʨʘʥʠʣʠʱʝ. 

ɸ3 ʉʙʦʠ ʚ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 
ʉʙʦʠ ʚ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ - ʵʪʦ ʧʦʣʦʤʢʠ ʠʣʠ ʜʨʫʛʠʝ ʥʘʨʫʰʝʥʠʷ ʚ ʧʨʦ-

ʮʝʩʩʝ ʩʦʟʜʘʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʣʠ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʏʘʩʪʦ ʚʳʟʚʘʥʳ ʫʷʟʚʠ-
ʤʦʩʪʷʤʠ ʠʣʠ ʟʣʦʥʘʤʝʨʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʢʦʜʝ ʪʨʝʪʴʠʭ ʩʪʦʨʦʥ ʠʣʠ ʜʨʫʛʠʭ ʘʩʧʝʢʪʦʚ, ʦʪ ʢʦʪʦʨʳʭ 
ʟʘʚʠʩʠʪ ʩʠʩʪʝʤʘ. 

ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʮʝʥʘʨʠʠ ʘʪʘʢ: 
1. ɼʘʞʝ ʩʘʤʳʡ ʥʘʜʝʞʥʳʡ ʧʦʩʪʘʚʱʠʢ ʤʦʞʝʪ ʙʳʪʴ ʟʘʨʘʞʝʥ ʚʨʝʜʦʥʦʩʥʳʤ ʇʆ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʚʦ ʚʨʝʤʷ ʦʙʥʦʚʣʝʥʠʷ. 
2. ɼʦʚʝʨʝʥʥʳʡ ʧʦʩʪʘʚʱʠʢ ʦʢʘʟʳʚʘʝʪʩʷ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʝʛʦ ʜʝʡʩʪʚʠʷ, ʥʦ-

ʩʷʱʠʝ ʟʣʦʥʘʤʝʨʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʦʠʩʭʦʜʷʪ ʪʦʣʴʢʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 
3. ɸʪʘʢʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝ ʚʨʝʜʦʥʦʩʥʳʝ ʚʝʨʩʠʠ ʧʦʧʫʣʷʨʥʳʭ ʧʘʢʝʪʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʢʨʠʧʪ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʩʙʦʨʘ ʠ ʫʪʝʯʢʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʦʙʱʝʩʪʚʝʥʥʳʝ ʨʝʧʦʟʠʪʦʨʠʠ. 
ɸ4 ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʙʦʠ. 
ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʙʦʠ - ʵʪʦ ʫʷʟʚʠʤʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ-ʟʘ ʥʝʧʨʘ-

ʚʠʣʴʥʦʛʦ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʟʘʱʠʪʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴ-
ʥʳʭ ʜʘʥʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʤʦʛʫʪ ʧʝʨʝʭʚʘʪʠʪʴ, ʧʨʦʯʠʪʘʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ ʟʘʱʠʱʘʝʤʫʶ 
ʠʥʬʦʨʤʘʮʠʶ. 

ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʮʝʥʘʨʠʠ ʘʪʘʢ: 
1. ʉʘʡʪ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʠʣʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʙʣʶʜʝʥʠʝ TLS ʜʣʷ ʚʩʝʭ ʩʪʨʘʥʠʮ, ʣʠʙʦ ʧʦʜʜʝʨʞʠ-

ʚʘʝʪ ʩʣʘʙʦʝ ʰʠʬʨʦʚʘʥʠʝ. ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʦʪʩʣʝʞʠʚʘʝʪ ʩʝʪʝʚʦʡ ʪʨʘʬʠʢ, ʧʦʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʩʦʝʜʠʥʝ-
ʥʠʷ ʩ HTTPS ʜʦ HTTP, ʧʝʨʝʭʚʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ ʠ ʢʨʘʜʝʪ ʩʝʩʩʠʦʥʥʳʡ cookie-ʬʘʡʣ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʟʘʪʝʤ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʵʪʦʪ ʬʘʡʣ ʠ ʧʝʨʝʭʚʘʪʳʚʘʝʪ ʩʝʩʩʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʣʫʯʘʷ ʜʦʩʪʫʧ ʢ ʝʛʦ ʣʠʯʥʳʤ ʜʘʥʥʳʤ 
ʠʣʠ ʠʟʤʝʥʷʷ ʠʭ. 
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2. ɹʘʟʘ ʧʘʨʦʣʝʡ ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʩʪʳʝ ʭʝʰʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʘʨʦʣʝʡ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
ɸ5 ɺʥʝʜʨʝʥʠʝ. 
ʋʷʟʚʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ - ʥʝʜʦʩʪʘʪʦʢ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʧʨʘʚʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

ʜʘʥʥʳʝ ʚ ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʠ ʟʘʩʪʘʚʣʷʶʱʠʡ ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʚʳʧʦʣʥʷʪʴ ʯʘʩʪʠ ʵʪʠʭ ʜʘʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʢʦ-
ʤʘʥʜ. ʂ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʠʜʘʤ ʠʥʲʝʢʮʠʡ ʦʪʥʦʩʷʪ SQL, NoSQL, ʢʦʤʘʥʜʳ ʆʉ, ʦʙʲʝʢʪʥʦ-
ʨʝʣʷʮʠʦʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ (ORM), LDAP, ʘ ʪʘʢʞʝ ʠʥʲʝʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʷʟʳʢʘ ʚʳʨʘʞʝʥʠʡ ʠʣʠ ʙʠʙʣʠʦʪʝʢʠ 
ʥʘʚʠʛʘʮʠʠ ʧʦ ʛʨʘʬʘʤ ʦʙʲʝʢʪʦʚ. 

ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʮʝʥʘʨʠʠ ʘʪʘʢ: 
1. ʇʨʠʣʦʞʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

SQL-ʟʘʧʨʦʩʘ. 
2. ʇʨʠʣʦʞʝʥʠʝ ʩʣʝʧʦ ʜʦʚʝʨʷʝʪ ʬʨʝʡʤʚʦʨʢʘʤ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʟʘʧʨʦʩʳ ʦʩʪʘʥʫʪʩʷ 

ʫʷʟʚʠʤʳʤʠ. 
3. ʇʨʠʣʦʞʝʥʠʝ ʧʝʨʝʜʘʝʪ ʚʚʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 
ɸ6 ʅʝʙʝʟʦʧʘʩʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 
ʅʝʙʝʟʦʧʘʩʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ - ʵʪʦ ʰʠʨʦʢʘʷ ʢʘʪʝʛʦʨʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʨʘʟʣʠʯʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, 

ʚʳʨʘʞʝʥʥʳʝ ʢʘʢ çʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè. ʅʝ-
ʙʝʟʦʧʘʩʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʨʠʩʢʦʚ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʥʝʙʝʟʦʧʘʩʥʳʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʥʝʙʝʟʦʧʘʩʥʦʡ 
ʨʝʘʣʠʟʘʮʠʝʡ. ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʥʝʜʦʩʪʘʪʢʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʜʝʬʝʢʪʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 
ʪʦʤ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʨʘʟʥʳʝ ʧʝʨʚʦʧʨʠʯʠʥʳ, ʚʦʟʥʠʢʘʶʪ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʨʝʙʫʶʪ 
ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʫʩʪʨʘʥʝʥʠʷ. 

ʅʝʙʝʟʦʧʘʩʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʝʣʴʟʷ ʠʩʧʨʘʚʠʪʴ ʠʜʝʘʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ, ʧʦʩʢʦʣʴʢʫ ʥʝʦʙʭʦʜʠ-
ʤʳʝ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʘʪʘʢ. 
ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʥʝʙʝʟʦʧʘʩʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʬʠʣʠ-
ʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʨʠʩʢʦʚ, ʧʨʠʩʫʱʠʭ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʠʣʠ ʩʠʩʪʝʤʝ, ʠ, ʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦ, ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʮʝʥʘʨʠʠ ʘʪʘʢ: 
1. ʇʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚʦʧʨʦʩʳ ʠ ʦʪʚʝʪʳ, ʯʪʦ ʟʘʧʨʝʱʝʥʦ 

ʩʪʘʥʜʘʨʪʘʤʠ NIST 800-63b, OWASP ASVS ʠ OWASP ʪop-10. ɺʦʧʨʦʩʳ ʠ ʦʪʚʝʪʳ ʥʝ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʧʦʜ-
ʪʚʝʨʞʜʝʥʠʝʤ ʣʠʯʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʦʪʚʝʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʟʚʝʩʪʥʳ ʥʝʩʢʦʣʴʢʠʤ ʣʶʜʷʤ. ʕʪʫ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʦʩʪʴ ʩʣʝʜʫʝʪ ʫʜʘʣʠʪʴ ʠ ʟʘʤʝʥʠʪʴ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ. 

2. ʉʝʪʴ ʢʠʥʦʪʝʘʪʨʦʚ ʧʨʝʜʣʘʛʘʝʪ ʩʢʠʜʢʠ ʥʘ ʛʨʫʧʧʦʚʳʝ ʙʨʦʥʠʨʦʚʘʥʠʷ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴ-
ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʚ ʧʷʪʥʘʜʮʘʪʴ ʯʝʣʦʚʝʢ, ʧʦʩʣʝ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ ʚʥʝʩʪʠ ʜʝʧʦʟʠʪ. ɿʣʦʫʤʳʰʣʝʥ-
ʥʠʢʠ ʥʘʤʝʨʝʥʳ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʵʪʦʪ ʩʮʝʥʘʨʠʡ ʠ ʧʦʩʤʦʪʨʝʪʴ, ʩʤʦʛʫʪ ʣʠ ʦʥʠ ʥʘʡʪʠ ʚʝʢʪʦʨ ʘʪʘʢʠ ʚ ʙʠʟʥʝʩ-
ʣʦʛʠʢʝ ʧʨʠʣʦʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʟʘʙʨʦʥʠʨʦʚʘʪʴ ʰʝʩʪʴʩʦʪ ʤʝʩʪ ʠ ʚʩʝ ʟʘʣʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʥʝʩʢʦʣʴʢʠʭ 
ʟʘʧʨʦʩʘʭ. 

3. ʅʘ ʩʘʡʪʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʨʦʟʥʠʯʥʦʡ ʩʝʪʠ ʦʪʩʫʪʩʪʚʫʝʪ ʟʘʱʠʪʘ ʦʪ ʙʦʪʦʚ, ʫʧʨʘʚʣʷʝʤʳʭ 
ʧʝʨʝʢʫʧʱʠʢʘʤʠ, ʧʦʢʫʧʘʶʱʠʤʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʚʠʜʝʦʢʘʨʪʳ ʜʣʷ ʧʝʨʝʧʨʦʜʘʞʠ ʥʘ ʘʫʢʮʠʦʥʥʳʭ ʩʘʡ-
ʪʘʭ. ʕʪʦ ʧʦʥʠʞʘʝʪ ʨʝʧʫʪʘʮʠʶ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚʠʜʝʦʢʘʨʪ, ʚʣʘʜʝʣʴʮʝʚ ʨʦʟʥʠʯʥʦʡ ʩʝʪʠ ʠ ʧʨʠʚʦʜʠʪ ʢ 
ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʷʭ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʦʢʫʧʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʧʨʠʦʙʨʝʩʪʠ ʵʪʠ ʢʘʨ-
ʪʳ. ʊʱʘʪʝʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʦʪ ʙʦʪʦʚ ʠ ʧʨʘʚʠʣʘ ʣʦʛʠʢʠ ʜʦʤʝʥʘ, ʪʘʢʠʝ ʢʘʢ ʦʪʩʣʝʞʠ-
ʚʘʥʠʝ ʧʦʢʫʧʦʢ, ʩʦʚʝʨʰʝʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʪʦʚʘʨʘ ʚ ʧʨʦʜʘʞʝ, ʤʦʛʣʠ 
ʙʳ ʚʳʷʚʣʷʪʴ ʥʝʜʦʩʪʦʚʝʨʥʳʝ ʧʦʢʫʧʢʠ ʠ ʦʪʢʣʦʥʷʪʴ ʪʘʢʠʝ ʪʨʘʥʟʘʢʮʠʠ. 

ɸ7 ʉʙʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 
ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʦʙʤʘʥʳʚʘʝʪ ʩʠʩʪʝʤʫ, ʟʘʩʪʘʚʠʚ ʝʝ ʨʘʩʧʦʟʥʘʚʘʪʴ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʠʣʠ ʥʝʢʦʨ-

ʨʝʢʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʘʢ ʣʝʛʠʪʠʤʥʦʛʦ. 
ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʮʝʥʘʨʠʠ ʘʪʘʢ: 
1. ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʠʩʧʦʣʴʟʫʝʪ ʠʟʚʝʩʪʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʠʤʝʥ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʘʨʦʣʝʡ ʜʣʷ ʧʦʜʙʦ-

ʨʘ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ ʠʣʠ ʢʦʨʨʝʢʪʠʨʫʝʪ ʧʘʨʦʣʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʠʧʠʯʥʦʤ ʧʦʚʝʜʝʥʠʠ ʯʝʣʦʚʝʢʘ. ʅʘʧʨʠ-
ʤʝʨ, ʤʝʥʷʝʪ çWinter2025è ʥʘ çWinter2026è ʠʣʠ çILoveMyDog6è ʥʘ çILoveMyDog7è. 
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2. ʇʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʦʣʷ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 
3. ʊʘʡʤ-ʘʫʪʳ ʩʝʘʥʩʦʚ ʧʨʠʣʦʞʝʥʠʡ ʨʝʘʣʠʟʦʚʘʥʳ ʥʝʢʦʨʨʝʢʪʥʦ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʦʙʱʝʜʦ-

ʩʪʫʧʥʳʡ ʢʦʤʧʴʶʪʝʨ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʧʨʠʣʦʞʝʥʠʶ, ʠ ʚʤʝʩʪʦ ʚʳʙʦʨʘ çʚʳʡʪʠè ʦʥ ʧʨʦʩʪʦ ʟʘʢʨʳʚʘʝʪ ʚʢʣʘʜʢʫ 
ʙʨʘʫʟʝʨʘ ʠ ʫʭʦʜʠʪ. ʀʣʠ ʩʝʘʥʩ ʝʜʠʥʦʛʦ ʚʭʦʜʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʢʨʳʪ ʝʜʠʥʳʤ ʚʳʭʦʜʦʤ. ɽʩʣʠ ʟʣʦʫʤʳʰ-
ʣʝʥʥʠʢ ʠʩʧʦʣʴʟʫʝʪ ʪʦʪ ʞʝ ʙʨʘʫʟʝʨ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʞʝʨʪʚʘ ʧʦʩʯʠʪʘʣʘ, ʯʪʦ ʫʩʧʝʰʥʦ ʚʳʰʣʘ ʠʟ ʩʠʩʪʝʤʳ, 
ʥʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʩʝ ʝʱʝ ʘʚʪʦʨʠʟʦʚʘʥ ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʪʦ ʦʥ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʫʯʝʪ-
ʥʦʡ ʟʘʧʠʩʠ ʞʝʨʪʚʳ. 

ɸ8 ʉʙʦʠ ʚ ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʣʠ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ. 
ʉʙʦʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʮʝʣʦʩʪʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʜʘʥʥʳʭ ʩʚʷʟʘʥʳ ʩ ʢʦʜʦʤ ʠ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʦʡ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʱʠʱʘʶʪ ʦʪ ʦʙʨʘʙʦʪʢʠ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʠʣʠ ʥʝʥʘʜʝʞʥʦʛʦ ʢʦʜʘ, ʠʣʠ ʜʘʥʥʳʭ 
ʢʘʢ ʜʦʚʝʨʝʥʥʳʭ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ. 

ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʮʝʥʘʨʠʠ ʘʪʘʢ: 
1. ʂʦʤʧʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪ ʚʥʝʰʥʝʛʦ ʧʦʩʪʘʚʱʠʢʘ ʫʩʣʫʛ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʠʣʦ-

ʞʝʥʠʷ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪ DNS-ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʜʣʷ myCompany.SupportProvider.com ʩ 
support.myCompany.com. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ cookie, ʚʢʣʶʯʘʷ cookie ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ 
ʚ ʜʦʤʝʥʝ myCompany.com, ʪʝʧʝʨʴ ʙʫʜʫʪ ʦʪʧʨʘʚʣʷʪʴʩʷ ʧʦʩʪʘʚʱʠʢʫ ʧʦʜʜʝʨʞʢʠ. ʃʶʙʦʡ, ʢʪʦ ʠʤʝʝʪ ʜʦʩʪʫʧ 
ʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʧʦʩʪʘʚʱʠʢʘ ʫʩʣʫʛ, ʤʦʞʝʪ ʫʢʨʘʩʪʴ ʬʘʡʣʳ cookie ʚʩʝʭ ʚʘʰʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʩʝʪʠʚ-
ʰʠʭ support.myCompany.com, ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʘʪʘʢʫ ʩ ʧʝʨʝʭʚʘʪʦʤ ʩʝʩʩʠʠ. 

2. ʄʥʦʛʠʝ ʜʦʤʘʰʥʠʝ ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ, ʧʨʦʰʠʚʢʠ ʫʩʪʨʦʡʩʪʚ ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʥʝ ʧʨʦʚʝʨʷʶʪ 
ʦʙʥʦʚʣʝʥʠʷ ʯʝʨʝʟ ʧʦʜʧʠʩʘʥʥʳʝ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ. ʅʝʧʦʜʧʠʩʘʥʥʳʝ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ ʩʪʘʥʦʚʷʪʩʷ ʮʝʣʴʶ 
ʜʣʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʢʝʪʘ ʠʟ ʥʝʥʘʜʝʞʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. 
4. ʅʝʙʝʟʦʧʘʩʥʘʷ ʜʝʩʝʨʠʘʣʠʟʘʮʠʷ. 
ɸ9 ʉʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʧʦʚʝʱʝʥʠʷ ʦ ʩʙʦʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
ɹʝʟ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʚʦʟʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʘʪʘʢʠ ʠ ʥʘʨʫʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʙʝʟ ʦʧʦʚʝʱʝʥʠʡ 

ʦʯʝʥʴ ʩʣʦʞʥʦ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʥʮʠʜʝʥʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʮʝʥʘʨʠʠ ʘʪʘʢ: 
1. ʆʧʝʨʘʪʦʨ ʚʝʙ-ʩʘʡʪʘ ʧʦʩʪʘʚʱʠʢʘ ʫʩʣʫʛ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʥʝ ʩʤʦʛ ʦʙʥʘʨʫʞʠʪʴ ʫʪʝʯʢʫ 

ʜʘʥʥʳʭ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʙʳʪʠʡ. ɺʥʝʰʥʷʷ ʩʪʦʨʦʥʘ ʩʦʦʙʱʠʣʘ ʧʦʩʪʘʚʱʠʢʫ, 
ʯʪʦ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʧʦʣʫʯʠʣ ʜʦʩʪʫʧ ʢ ʪʳʩʷʯʘʤ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʟʘʧʠʩʝʡ ʙʦʣʝʝ ʯʝʤ 3,5 
ʤʠʣʣʠʦʥʦʚ ʢʣʠʝʥʪʦʚ ʠ ʠʟʤʝʥʠʣ ʠʭ. ɸʥʘʣʠʟ ʧʦʩʣʝ ʠʥʮʠʜʝʥʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʚʝʙ-ʩʘʡʪʘ ʥʝ 
ʫʩʪʨʘʥʠʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʫʷʟʚʠʤʦʩʪʠ. ʇʦʩʢʦʣʴʢʫ ʚ ʩʠʩʪʝʤʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʤʦʥʠʪʦʨʠʥʛ ʠ ʞʫʨʥʘʣʳ ʩʦʙʳ-
ʪʠʡ, ʫʪʝʯʢʘ ʜʘʥʥʳʭ ʤʦʛʣʘ ʧʨʦʠʩʭʦʜʠʪʴ ʩ 2013 ʛʦʜʘ. 

2. ʂʨʫʧʥʘʷ ʘʚʠʘʢʦʤʧʘʥʠʷ ʜʦʧʫʩʪʠʣʘ ʫʪʝʯʢʫ ʜʘʥʥʳʭ, ʟʘʪʨʦʥʫʚʰʫʶ ʙʦʣʝʝ ʜʝʩʷʪʠ ʣʝʪ ʣʠʯʥʳʭ ʜʘʥ-
ʥʳʭ ʤʠʣʣʠʦʥʦʚ ʧʘʩʩʘʞʠʨʦʚ, ʚʢʣʶʯʘʷ ʧʘʩʧʦʨʪʥʳʝ ʠ ʜʘʥʥʳʝ ʢʨʝʜʠʪʥʳʭ ʢʘʨʪ. ʋʪʝʯʢʘ ʧʨʦʠʟʦʰʣʘ ʫ ʩʪʦ-
ʨʦʥʥʝʛʦ ʧʦʩʪʘʚʱʠʢʘ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ, ʢʦʪʦʨʳʡ ʫʚʝʜʦʤʠʣ ʘʚʠʘʢʦʤʧʘʥʠʶ ʦʙ ʠʥʮʠʜʝʥʪʝ ʣʠʰʴ ʩʧʫʩʪʷ ʥʝ-
ʢʦʪʦʨʦʝ ʚʨʝʤʷ. 

3. ɸʚʠʘʢʦʤʧʘʥʠʷ ʜʦʧʫʩʪʠʣʘ ʥʘʨʫʰʝʥʠʝ, ʧʦʜʣʝʞʘʱʝʝ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ GDPR. ʉʦ-
ʦʙʱʘʝʪʩʷ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ ʩʪʘʣʠ ʫʷʟʚʠʤʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʣʘʪʝʞʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, 
ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ 400 000 ʟʘʧʠʩʝʡ ʦ ʧʣʘʪʝʞʘʭ 
ʢʣʠʝʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʠʘʢʦʤʧʘʥʠʷ ʙʳʣʘ ʦʰʪʨʘʬʦʚʘʥʘ. 

ɸ10 ʅʝʧʨʘʚʠʣʴʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ. 
ʅʝʧʨʘʚʠʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ, ʢʦ-

ʛʜʘ ʧʨʦʛʨʘʤʤʳ ʥʝ ʤʦʛʫʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ʦʙʥʘʨʫʞʠʪʴ ʥʝʦʙʳʯʥʳʝ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʩʠʪʫʘʮʠʠ ʠ ʦʪʨʝʘ-
ʛʠʨʦʚʘʪʴ ʥʘ ʥʠʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʙʦʷʤ, ʥʝʦʞʠʜʘʥʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʠ ʠʥʦʛʜʘ ʢ ʫʷʟʚʠʤʦʩʪʷʤ. 

ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʮʝʥʘʨʠʠ ʘʪʘʢ: 
1. ʇʨʠʣʦʞʝʥʠʝ ʧʝʨʝʭʚʘʪʳʚʘʝʪ ʠʩʢʣʶʯʝʥʠʷ ʧʨʠ ʟʘʛʨʫʟʢʝ ʬʘʡʣʦʚ, ʥʦ ʥʝ ʦʩʚʦʙʦʞʜʘʝʪ ʨʝʩʫʨʩʳ 

ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʧʦʩʣʝ ʵʪʦʛʦ. ʂʘʞʜʦʝ ʥʦʚʦʝ ʠʩʢʣʶʯʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʙʣʦʢʠʨʦʚʢʝ ʠʣʠ ʥʝʜʦʩʪʫʧʥʦʩʪʠ 
ʨʝʩʫʨʩʦʚ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʩʝ ʨʝʩʫʨʩʳ ʥʝ ʙʫʜʫʪ ʠʩʯʝʨʧʘʥʳ. 

2. ʋʪʝʯʢʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʟ-ʟʘ ʥʝʢʦʨʨʝʢʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʦʰʠʙʦʢ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, 
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ʨʘʩʢʨʳʚʘʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʠʩʪʝʤʥʦʡ ʦʰʠʙʢʝ. ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʧʨʦʜʦʣʞʘʝʪ 
ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʚʘʪʴ ʦʰʠʙʢʠ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʫʶ ʩʠʩʪʝʤʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ 
ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ SQL-ʠʥʲʝʢʮʠʠ. 

3. ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʧʨʝʨʳʚʘʝʪ ʤʥʦʛʦʵʪʘʧʥʫʶ ʪʨʘʥʟʘʢʮʠʶ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʝʚʳʭ ʩʙʦʝʚ. ʇʦʨʷʜʦʢ 
ʪʨʘʥʟʘʢʮʠʡ ʩʣʝʜʫʶʱʠʡ: ʩʧʠʩʘʥʠʝ ʩʨʝʜʩʪʚ ʩʦ ʩʯʝʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʟʘʯʠʩʣʝʥʠʝ ʥʘ ʩʯʝʪ ʧʦʣʫʯʘʪʝʣʷ, ʨʝ-
ʛʠʩʪʨʘʮʠʷ ʪʨʘʥʟʘʢʮʠʠ. ɽʩʣʠ ʩʠʩʪʝʤʘ ʥʝ ʦʪʢʘʪʳʚʘʝʪ ʚʩʶ ʪʨʘʥʟʘʢʮʠʶ, ʪʦ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʰʠʙʢʠ ʥʘ 
ʧʦʣʧʫʪʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʞʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʫʩʪʦʰʠʪʴ ʩʯʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ [12]. 

ʇʦ ʜʘʥʥʳʤ MITRE CWE ʪop-25 2025, ʚ ʯʠʩʣʝ ʩʘʤʳʭ ʦʧʘʩʥʳʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ 
ʦʢʘʟʘʣʠʩʴ: 

1. CWE-79 (XSS, ʤʝʞʩʘʡʪʦʚʳʡ ʩʢʨʠʧʪʠʥʛ) - ʣʠʜʝʨ ʨʝʡʪʠʥʛʘ. ʇʦʟʚʦʣʷʝʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤ ʚʳ-
ʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʷ ʦʪ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʦʭʠʱʘʪʴ ʜʘʥʥʳʝ. 

2. CWE-89 (SQL-ʠʥʲʝʢʮʠʷ) - ʜʘʝʪ ʧʨʷʤʦʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʠ ʙʠʟʥʝʩ-ʣʦʛʠʢʝ ʧʨʠʣʦʞʝʥʠʷ. 
3. CWE-352 (CSRF, ʧʦʜʜʝʣʢʘ ʤʝʞʩʘʡʪʦʚʳʭ ʟʘʧʨʦʩʦʚ) - ʧʦʟʚʦʣʷʝʪ ʘʪʘʢʫʶʱʠʤ ʚʳʧʦʣʥʷʪʴ ʜʝʡ-

ʩʪʚʠʷ ʦʪ ʠʤʝʥʠ ʣʝʛʠʪʠʤʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
4. CWE-862 (ʦʪʩʫʪʩʪʚʠʝ ʘʚʪʦʨʠʟʘʮʠʠ) - ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪ ʥʘʜʣʝʞʘʱʠʝ ʧʨʦʚʝʨʢʠ ʘʚʪʦʨʠ-

ʟʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʠʣʠ ʚʳʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʷ, ʥʘ ʢʦʪʦ-
ʨʳʝ ʫ ʥʠʭ ʥʝʪ ʧʨʘʚ. 

ʊʘʢʞʝ ʦʪʤʝʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʫʛʨʦʟʳ: 
1. React2Shell (CVE-2025-55182) ï ʫʷʟʚʠʤʦʩʪʴ ʚ ʤʝʭʘʥʠʟʤʝ React Server Components, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʣʘ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ ʢʘʢ ʜʦʚʝʨʝʥʥʳʝ ʩʝʨʚʝʨʥʳʝ. ʋʩʧʝʰʥʦʩʪʴ ʵʢʩ-
ʧʣʫʘʪʘʮʠʠ ʧʨʠʙʣʠʞʘʣʘʩʴ ʢ 100%. ʇʦ ʦʮʝʥʢʘʤ, ʫʷʟʚʠʤʦʩʪʴ ʟʘʪʨʦʥʫʣʘ ʤʠʣʣʠʦʥʳ ʧʨʠʣʦʞʝʥʠʡ, ʪʘʢ ʢʘʢ 
React ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 6% ʚʩʝʭ ʩʘʡʪʦʚ ʠ ʧʦʯʪʠ ʚ 39% ʦʙʣʘʯʥʳʭ ʩʨʝʜʘʭ. 

2. ʋʷʟʚʠʤʦʩʪʠ ʚ WordPress ʠ ʧʣʘʛʠʥʘʭ ʢ ʥʝʤʫ. ʅʘ ʵʪʫ ʧʣʘʪʬʦʨʤʫ ʧʨʠʰʣʦʩʴ 24% ʚʩʝʭ ʥʘʡʜʝʥʥʳʭ 
ʫʷʟʚʠʤʦʩʪʝʡ ʚʦ ʚʪʦʨʦʤ ʢʚʘʨʪʘʣʝ 2025 ʛʦʜʘ. ɿʘ ʛʦʜ ʚ WordPress ʠ ʝʝ ʧʣʘʛʠʥʘʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʝʝ 
140 ʥʝʜʦʩʪʘʪʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

3. ʋʷʟʚʠʤʦʩʪʠ ʚ ʨʦʫʪʝʨʝ TP-Link, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʧʦʣʥʷʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʥʘ ʫʩʪʨʦʡʩʪʚʝ. 
4. ʋʷʟʚʠʤʦʩʪʠ ʚ AI-ʩʝʨʚʠʩʘʭ. ɺ 2025 ʛʦʜʫ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 24 ʧʦʜʦʙʥʳʭ ʥʝʜʦʩʪʘʪʢʘ. 
ʇʦ ʜʘʥʥʳʤ Solar 4RAYS, ʚ ʪʨʝʪʴʝʤ ʢʚʘʨʪʘʣʝ 2025 ʛʦʜʘ ʩʨʝʜʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ 

ʪʠʧʦʚ ʫʷʟʚʠʤʦʩʪʝʡ ʙʳʣʠ: 
- ʤʝʞʩʘʡʪʦʚʳʡ ʩʢʨʠʧʪʠʥʛ; 
- SQL-ʠʥʲʝʢʮʠʷ; 
- ʥʝʦʛʨʘʥʠʯʝʥʥʘʷ ʟʘʛʨʫʟʢʘ ʬʘʡʣʘ ʦʧʘʩʥʦʛʦ ʪʠʧʘ; 
- ʚʥʝʜʨʝʥʠʝ ʢʦʤʘʥʜʳ ʆʉ; 
- ʦʙʭʦʜ ʘʚʪʦʨʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʢʣʶʯʘ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ [5]. 
ʊʦʯʥʳʝ ʜʘʥʥʳʝ ʦʙ ʫʱʝʨʙʝ ʦʪ ʘʪʘʢ ʥʝ ʧʫʙʣʠʢʫʶʪʩʷ, ʥʦ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ: 
- ʚ 2025 ʛʦʜʫ ʦʙʲʝʤʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ ʯʝʨʝʟ ʚʝʙ-ʨʝʩʫʨʩʳ ʚʳʨʦʩʣʠ ʧʦʯʪʠ ʚ ʜʚʘ 

ʨʘʟʘ, ʯʪʦ ʫʩʠʣʠʣʦ ʨʠʩʢʠ ʠʥʮʠʜʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʮʝʧʦʯʢʦʡ ʧʦʩʪʘʚʦʢ; 
- ʘʪʘʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʠʬʨʦʚʘʣʴʱʠʢʦʚ (ransomware) ʠ ʩʪʠʨʘʪʝʣʝʡ (wiper) ʩʪʘʣʠ ʙʦʣʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʤʠ. ʆʥʠ ʥʘʧʨʘʚʣʝʥʳ ʥʝ ʧʨʦʩʪʦ ʥʘ ʢʦʤʧʨʦʤʝʪʘʮʠʶ, ʘ ʥʘ ʧʦʣʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʠʥʬʨʘ-
ʩʪʨʫʢʪʫʨʳ; 

- ʢʦʨʦʪʢʠʝ ʠʤʧʫʣʴʩʥʳʝ DDoS-ʘʪʘʢʠ ʩ ʨʝʛʫʣʷʨʥʳʤʠ ʧʘʫʟʘʤʠ ʧʨʠʚʦʜʠʣʠ ʢ ʧʦʩʪʝʧʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ 
ʩʝʨʚʠʩʦʚ. ʕʪʦ ʜʝʣʘʣʦ ʠʥʮʠʜʝʥʪʳ ʤʝʥʝʝ ʟʘʤʝʪʥʳʤʠ ʜʣʷ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʥʦ ʫʚʝʣʠʯʠʚʘʣʦ ʩʦʚʦʢʫʧ-
ʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʫʱʝʨʙ [3]. 

ɺʥʝʰʥʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʟʘʱʠʱʝʥʥʦʩʪʴ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. 
1. ʋʷʟʚʠʤʦʩʪʠ ʚ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ: 
- ʩʪʦʨʦʥʥʠʝ ʙʠʙʣʠʦʪʝʢʠ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʘʨʝʚʰʠʭ ʠʣʠ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʳʭ open-source ʢʦʤ-

ʧʦʥʝʥʪʦʚ. ɸʪʘʢʘ ʥʘ ʙʠʙʣʠʦʪʝʢʫ event-stream ʠ ʫʷʟʚʠʤʦʩʪʴ Log4Shell; 
- SaaS-ʠʥʪʝʛʨʘʮʠʠ: ʚʠʜʞʝʪʳ ʯʘʪʦʚ, ʩʠʩʪʝʤʳ ʘʥʘʣʠʪʠʢʠ ʠʣʠ ʚʥʝʰʥʠʝ CRM ʤʦʛʫʪ ʩʪʘʪʴ ʪʦʯʢʦʡ 

ʚʭʦʜʘ; 
- ʧʣʘʛʠʥʳ ʠ ʪʝʤʳ CMS: ʜʣʷ WordPress ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʵʪʦ ʦʩʥʦʚʥʦʡ ʚʝʢʪʦʨ ʟʘʨʘʞʝʥʠʷ. 
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2. ɸʨʭʠʪʝʢʪʫʨʘ ʦʙʣʘʯʥʦʛʦ ʧʨʦʚʘʡʜʝʨʘ. 
ʇʨʠ ʨʘʟʤʝʱʝʥʠʠ ʚ ʦʙʣʘʢʝ ʤʦʜʝʣʠ, ʨʘʟʜʝʣʷʶʱʝʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʚʳ ʥʝ ʢʦʥʪʨʦʣʠʨʫʝʪʝ ʘʧʧʘ-

ʨʘʪʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʦ ʜʦʣʞʥʳ ʧʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʚʘʡʜʝʨʘ. ɺʩʝ ʫʩʧʝʰʥʳʝ 
ʦʙʣʘʯʥʳʝ ʘʪʘʢʠ ʙʫʜʫʪ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʧʨʘʚʠʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʠʣʠ ʦʰʠʙʢʠ ʢʣʠʝʥʪʘ, ʘ ʥʝ ʢʦʤʧʨʦʤʝʪʘʮʠʠ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʩʪʘʚʱʠʢʘ [9]. 

3. ɼʦʩʪʫʧʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʥʪʝʨʥʝʪʘ: 
- DNS-ʘʪʘʢʠ: ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʠʟʤʝʥʷʝʪ IP-ʘʜʨʝʩ ʨʝʩʫʨʩʘ ʠ ʧʝʨʝʥʘʧʨʘʚʣʷʝʪ ʞʝʨʪʚʫ ʥʘ ʩʢʦʤʧʨʦ-

ʤʝʪʠʨʦʚʘʥʥʳʡ ʩʝʨʚʝʨ; 
-DDoS-ʘʪʘʢʠ: ʘʪʘʢʘ ʩ ʤʥʦʞʝʩʪʚʘ ʫʟʣʦʚ, ʢʦʪʦʨʘʷ ʧʝʨʝʛʨʫʞʘʝʪ ʩʝʪʴ ʠʣʠ ʩʝʨʚʠʩ ʪʘʢ, ʯʪʦ ʣʝʛʠʪʠʤʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʪʝʨʷʶʪ ʜʦʩʪʫʧ. ɼʘʞʝ ʟʘʱʠʱʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʥʝʜʦʩʪʫʧʥʦ, ʝʩʣʠ ʘʪʘʢʘ ʠʜʝʪ ʥʘ ʫʨʦʚʥʝ 
L3/L4 [11]. 

4. ʌʘʢʪʦʨ çʏʝʣʦʚʝʢ-ʧʦʣʴʟʦʚʘʪʝʣʴè. 
ʋʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʘʜʘʝʪ, ʝʩʣʠ ʩʠʩʪʝʤʘ ʥʝ ʫʯʠʪʳʚʘʝʪ: 
- ʧʘʨʦʣʠ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʳʭ ʠʣʠ ʩʣʘʙʳʭ ʧʘʨʦʣʝʡ; 
- ʩʦʮʠʘʣʴʥʫʶ ʠʥʞʝʥʝʨʠʶ: ʤʝʪʦʜʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʞʝʨʪʚʫ ʩ ʮʝʣʴʶ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘ-

ʮʠʠ; 
- ʢʣʠʝʥʪʩʢʫʶ ʩʨʝʜʫ: ʚʨʝʜʦʥʦʩʥʳʝ ʨʘʩʰʠʨʝʥʠʷ ʙʨʘʫʟʝʨʘ ʠʣʠ ʟʘʨʘʞʸʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ. 
5. ɼʨʫʛʦʛʦ ʨʦʜʘ ʬʘʢʪʦʨʳ: 
- ʢʘʜʨʦʚʳʡ ʜʝʬʠʮʠʪ: ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ; 
- ʨʘʟʚʠʪʠʝ ʫʛʨʦʟ: ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʫʛʨʦʟ. 
ʈʘʩʩʤʦʪʨʠʤ ʪʦʧ-5 ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʟʘʱʠʱʝʥʥʦʩʪʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. 
1. Zed Attack Proxy (ZAP) ï ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ [8]. 
ʅʝʢʦʪʦʨʳʝ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ: 
- ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʭʚʘʪʳʚʘʪʴ ʩʦʦʙʱʝʥʠʷ ʤʝʞʜʫ ʙʨʘʫʟʝʨʦʤ ʪʝʩʪʠʨʦʚʱʠʢʘ ʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝʤ, 

ʧʨʦʚʝʨʷʪʴ ʠ ʠʟʤʝʥʷʪʴ ʩʦʜʝʨʞʠʤʦʝ ʩʦʦʙʱʝʥʠʡ, ʘ ʟʘʪʝʤ ʧʝʨʝʩʳʣʘʪʴ ʵʪʠ ʧʘʢʝʪʳ ʚ ʧʫʥʢʪ ʥʘʟʥʘʯʝʥʠʷ; 
- ʜʚʘ ʚʠʜʘ ʩʢʘʥʠʨʦʚʘʥʠʷ: ʘʢʪʠʚʥʦʝ ʠ ʧʘʩʩʠʚʥʦʝ. ʇʘʩʩʠʚʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʬʦʥʦʚʦʤ 

ʨʝʞʠʤʝ ʧʨʠ ʣʶʙʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʩʘʡʪʦʤ ʯʝʨʝʟ ʧʨʦʢʩʠ ZAP, ʠʥʩʪʨʫʤʝʥʪ ʥʘʙʣʶʜʘʝʪ 
ʟʘ ʧʨʦʭʦʜʷʱʠʤ ʪʨʘʬʠʢʦʤ ʠ ʠʱʝʪ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʠʟʥʘʢʠ ʫʷʟʚʠʤʦʩʪʝʡ. ɺ ʘʢʪʠʚʥʦʤ ʩʢʘʥʠʨʦʚʘʥʠʠ ʩʘʤʦ-
ʩʪʦʷʪʝʣʴʥʦ ʛʝʥʝʨʠʨʫʝʪ ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʧʨʦʩʳ ʢ ʩʘʡʪʫ, ʧʳʪʘʷʩʴ ʚʳʷʚʠʪʴ ʫʷʟʚʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʚʠʜʥʳ 
ʧʨʠ ʦʙʳʯʥʦʤ ʧʨʦʩʤʦʪʨʝ ʩʪʨʘʥʠʮ [2]; 

- ʦʙʰʠʨʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʧʨʘʚʠʣ ʦʙʥʘʨʫʞʝʥʠʷ ʫʷʟʚʠʤʦʩʪʝʡ; 
- ʣʝʛʢʦ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʩ CI/CD-ʠʥʩʪʨʫʤʝʥʪʘʤʠ; 
- ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ Windows, Linux, macOS. 
ʅʝʢʦʪʦʨʳʝ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ: 
- ʩʣʦʞʥʘʷ ʥʘʩʪʨʦʡʢʘ ʨʘʩʰʠʨʝʥʥʳʭ ʬʫʥʢʮʠʡ; 
- ʫʩʪʘʨʝʚʰʠʡ ʠʥʪʝʨʬʝʡʩ. 
ʇʦʨʦʛ ʚʭʦʞʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ: ʧʦʜʭʦʜʠʪ ʜʣʷ ʪʝʩʪʠʨʦʚʱʠʢʦʚ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 
ɼʣʷ ʢʘʢʠʭ ʟʘʜʘʯ ʵʬʬʝʢʪʠʚʝʥ: 
- ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʤʝʞʩʘʡʪʦʚʦʛʦ ʩʢʨʠʧʪʠʥʛʘ (XSS), ʚʥʝʜʨʝʥʠʷ SQL ʠ ʧʦʜʜʝʣʢʠ ʤʝʞʩʘʡʪʦʚʳʭ ʟʘ-

ʧʨʦʩʦʚ (CSRF); 
- ʜʣʷ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠ ʤʠʢʨʦʩʝʨʚʠʩʦʚ, ʚʢʣʶʯʘʷ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ 

XML ʠ JSON; 
- ʜʣʷ ʪʝʩʪʘ REST ʠ SOAP API ʥʘ ʥʘʣʠʯʠʝ ʫʷʟʚʠʤʦʩʪʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʛʘʨʘʥʪʠʨʫʷ ʟʘʱʠʪʫ ʢʦʥʝʯ-

ʥʳʭ ʪʦʯʝʢ APIʦʪ ʘʪʘʢ; 
- ʜʣʷ ʧʨʦʚʝʨʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʚʢʣʶʯʘʷ ʘʪʘʢʠ ʤʝʪʦʜʦʤ ʧʝʨʝʙʦʨʘ, 

ʧʦʣʠʪʠʢʫ ʩʣʘʙʳʭ ʧʘʨʦʣʝʡ ʠ ʥʝʙʝʟʦʧʘʩʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ [7]. 
2. Burp Suite Professional ï ʢʦʤʧʣʝʢʩʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. 
ʅʝʢʦʪʦʨʳʝ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ: 
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- ʥʘʣʠʯʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ; 
- ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʢʘʩʪʦʤʥʳʭ ʬʫʥʢʮʠʡ ʩ ʧʦʤʦʱʴʶ ʧʣʘʛʠʥʦʚ; 
- ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʫʷʟʚʠʤʦʩʪʝʡ; 
- ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʷʚʣʷʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʫʷʟʚʠʤʦʩʪʝʡ, ʚʢʣʶʯʘʷ ʫʷʟʚʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʢʦʜʘ, 

ʥʘʨʫʰʝʥʠʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʥʝʙʝʟʦʧʘʩʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ; 
- ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ WebSocket-ʢʦʤʤʫʥʠʢʘʮʠʡ; 
- ʧʦʜʜʝʨʞʢʘ CI/ʉD; 
- ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ Windows, Linux, macOS [10]. 
ʅʝʢʦʪʦʨʳʝ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ: 
- ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʮʝʩʩʦʨʫ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʧʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʙʦʣʴʰʠʭ ʧʨʠʣʦʞʝ-

ʥʠʡ; 
- ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ; 
- ʧʨʦʙʣʝʤʳ ʩ ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʨʘʩʰʠʨʝʥʠʡ. 
ʇʦʨʦʛ ʚʭʦʞʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ: ʧʦʜʭʦʜʠʪ ʜʣʷ ʪʝʩʪʠʨʦʚʱʠʢʦʚ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 
ɼʣʷ ʢʘʢʠʭ ʟʘʜʘʯ ʵʬʬʝʢʪʠʚʝʥ: 
- ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʤʝʞʩʘʡʪʦʚʦʛʦ ʩʢʨʠʧʪʠʥʛʘ (XSS), ʚʥʝʜʨʝʥʠʷ SQL ʠ ʧʦʜʜʝʣʢʠ ʤʝʞʩʘʡʪʦʚʳʭ ʟʘ-

ʧʨʦʩʦʚ (CSRF); 
- ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʫʷʟʚʠʤʦʩʪʝʡ; 
- ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ WebSockets, SPAs, REST, GraphQL ʠ SOAR APIs; 
- ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʫʷʟʚʠʤʦʩʪʝʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʝʩʩʠʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʚ ʥʘʩʪʨʦʡʢʘʭ ʩʝʨʚʝʨʘ [7]. 
3. PT BlackBox ï ʠʥʩʪʨʫʤʝʥʪ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʡ, ʨʘʙʦʪʘʶʱʠʡ 

ʤʝʪʦʜʦʤ çʯʝʨʥʦʛʦ ʷʱʠʢʘè. 
ʅʝʢʦʪʦʨʳʝ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ: 
- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ çʯʝʨʥʦʛʦ ʷʱʠʢʘè; 
- ʩʢʘʥʠʨʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ; 
- ʧʦʜʜʝʨʞʢʘ CI/CD; 
- ʜʝʪʘʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʩʢʘʥʠʨʦʚʘʥʠʷ; 
- ʧʦʠʩʢ ʫʷʟʚʠʤʦʩʪʝʡ ʩʠʛʥʘʪʫʨʥʳʤ, ʵʚʨʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ, ʦʙʥʘʨʫʞʝʥʠʝ ʚʝʨʩʠʦʥʥʳʭ ʫʷʟʚʠʤʦ-

ʩʪʝʡ; 
- ʧʨʦʩʪʘʷ ʥʘʩʪʨʦʡʢʘ. 
ʅʝʢʦʪʦʨʳʝ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ: 
- ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ OC Linux; 
- ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʠʪʴ ʬʫʥʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʧʣʘʛʠʥʦʚ; 
- ʥʝ ʧʨʦʚʝʨʷʝʪ ʢʦʥʬʠʛʫʨʘʮʠʶ CORS. 
ʇʦʨʦʛ ʚʭʦʞʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ: ʧʦʜʭʦʜʠʪ ʜʣʷ ʥʦʚʠʯʢʦʚ, ʪʝʩʪʠʨʦʚʱʠʢʦʚ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 
ɼʣʷ ʢʘʢʠʭ ʟʘʜʘʯ ʵʬʬʝʢʪʠʚʝʥ: 
- ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʤʝʞʩʘʡʪʦʚʦʛʦ ʩʢʨʠʧʪʠʥʛʘ (XSS), ʚʥʝʜʨʝʥʠʷ SQL ʠ ʧʦʜʜʝʣʢʠ ʤʝʞʩʘʡʪʦʚʳʭ ʟʘ-

ʧʨʦʩʦʚ (CSRF), ʧʦʜʜʝʣʢʠ ʩʝʨʚʝʨʥʳʭ ʟʘʧʨʦʩʦʚ (SSRF), ʫʷʟʚʠʤʦʩʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ XML-ʜʦʢʫʤʝʥʪʦʚ 
(XXE), ʥʝʙʝʟʦʧʘʩʥʦʡ ʜʝʩʝʨʠʘʣʠʟʘʮʠʠ; 

- ʧʦʠʩʢ ʧʨʦʙʣʝʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʝʩʩʠʷʤʠ; 
- ʧʦʠʩʢ ʫʷʟʚʠʤʦʩʪʝʡ ʚ ʩʪʦʨʦʥʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʠ ʙʠʙʣʠʦʪʝʢʘʭ. 
4. Acunetix Premium - ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʡ. 
ʅʝʢʦʪʦʨʳʝ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ: 
- ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʙʥʘʨʫʞʠʚʘʝʪ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʯʝʨʝʟ DNS-ʩʝʨʚʝʨʳ, ʥʘʭʦʜʠʪ ʚʩʝ ʩʚʷʟʘʥʥʳʝ ʩ 

ʢʦʤʧʘʥʠʝʡ ʜʦʤʝʥʳ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʠʭ ʬʠʣʴʪʨʘʮʠʠ. 
ʆʙʰʠʨʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʧʨʘʚʠʣ ʦʙʥʘʨʫʞʝʥʠʷ ʫʷʟʚʠʤʦʩʪʝʡ: 
- ʧʨʦʚʝʨʷʝʪ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʥʘʣʠʯʠʝ ʥʝʧʨʘʚʠʣʴʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ, ʩʣʘʙʳʭ ʧʘʨʦʣʝʡ, ʦʪʢʨʳʪʳʭ ʙʘʟ 

ʜʘʥʥʳʭ ʠ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ. ʇʦʜʜʝʨʞʠʚʘʝʪ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʚʢʣʶʯʘʷ SPA; 
- ʧʦʜʜʝʨʞʢʘ CI/CD; 
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- ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ Windows, Linux, macOS; 
- ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ. 
ʅʝʢʦʪʦʨʳʝ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ: 
- ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ; 
- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʘʩʪʨʦʡʢʝ; 
- ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ ʥʘ ʦʪʜʝʣʴʥʳʡ ʚʝʙ-ʩʝʨʚʝʨ. 
ʇʦʨʦʛ ʚʭʦʞʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ: ʧʦʜʭʦʜʠʪ ʜʣʷ ʪʝʩʪʠʨʦʚʱʠʢʦʚ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 
ɼʣʷ ʢʘʢʠʭ ʟʘʜʘʯ ʵʬʬʝʢʪʠʚʝʥ: 
- ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ SQL-ʠʥʲʝʢʮʠʠ (SQLi), ʤʝʞʩʘʡʪʦʚʦʛʦ ʩʢʨʠʧʪʠʥʛʘ (XSS), ʧʦʜʝʣʢʠ ʤʝʞʩʘʡʪʦʚʳʭ 

ʟʘʧʨʦʩʦʚ (CSRF), ʫʷʟʚʠʤʦʩʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ XML-ʜʦʢʫʤʝʥʪʦʚ (XXE), ʣʦʢʘʣʴʥʦʛʦ/ʫʜʘʣʝʥʥʦʛʦ ʚʢʣʶʯʝʥʠʷ 
ʬʘʡʣʦʚ (LFI/RFI), ʦʰʠʙʦʢ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʫʩʪʘʨʝʚʰʝʛʦ ʇʆ, ʩʣʘʙʳʭ ʧʘʨʦʣʝʡ, ʫʷʟʚʠʤʦʩʪʝʡ çʚʥʝ ʧʦʣʦʩʳè 
(out-of-band). 

5. Metascan ï ʦʙʣʘʯʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʨʚʝʨʦʚ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠ ʜʨʫʛʠʭ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʳʭ ʘʢʪʠʚʦʚ [1]. 

ʅʝʢʦʪʦʨʳʝ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ: 
- ʙʳʩʪʨʦʪʘ ʩʢʘʥʠʨʦʚʘʥʠʷ; 
- ʨʘʙʦʪʘ ʩ ʙʘʟʘʤʠ NIST ʠ CVEDetails; 
- ʩʢʘʥʠʨʫʶʱʠʝ ʤʦʜʫʣʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʤʠʢʨʦ-ʩʝʨʚʠʩʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ; 
- ʠʥʪʝʛʨʘʮʠʷ ʩ ʣʶʙʦʡ ʩʤʝʞʥʦʡ ʩʠʩʪʝʤʦʡ (IRP, SGRC, SIEM ʠ ʜʨ.) [6]; 
- ʠʩʧʦʣʴʟʦʚʘʥʠʝ Poc-based ʧʦʜʭʦʜʘ; 
- ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʷʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʰʘʙʣʦʥʳ ʩʢʘʥʠʨʦʚʘʥʠʷ; 
- ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ; 
- ʨʘʙʦʪʘʝʪ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ SPA ʥʘ React ʠ Angular, ʧʨʦʚʝʨʷʝʪ REST ʠ GraphQL API [4]. 
ʅʝʢʦʪʦʨʳʝ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ: 
- ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʝʪʝʚʳʭ ʫʩʣʦʚʠʡ; 
- ʥʝʢʦʨʨʝʢʪʥʳʡ ʘʥʘʣʠʟ ʧʨʠʣʦʞʝʥʠʡ ʩʦ ʩʣʦʞʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ; 
- ʟʘʜʝʨʞʢʘ ʚ ʦʙʨʘʙʦʪʢʝ ʙʦʣʴʰʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ; 
- ʩʪʦʠʤʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʚʦʚ. 
ʇʦʨʦʛ ʚʭʦʞʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ: ʧʦʜʭʦʜʠʪ ʜʣʷ ʥʦʚʠʯʢʦʚ, ʪʝʩʪʠʨʦʚʱʠʢʦʚ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 
ɼʣʷ ʢʘʢʠʭ ʟʘʜʘʯ ʵʬʬʝʢʪʠʚʝʥ: 
- ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ SQL-ʠʥʲʝʢʮʠʠ (SQLi), ʤʝʞʩʘʡʪʦʚʦʛʦ ʩʢʨʠʧʪʠʥʛʘ (XSS), NoSQL-ʠʥʲʝʢʮʠʠ, ʫʷʟ-

ʚʠʤʦʩʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ XML-ʜʦʢʫʤʝʥʪʦʚ (XXE), ʫʜʘʣʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʢʦʜʘ (RCE), ʦʰʠʙʦʢ ʢʦʥʬʠʛʫ-
ʨʘʮʠʠ, ʩʣʘʙʳʭ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʘʨʦʣʝʡ, ʫʷʟʚʠʤʦʩʪʝʡ ʚ ʩʝʪʝʚʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʯʠʩʣʠʚ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʙ-
ʧʨʠʣʦʞʝʥʠʡ, ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʭ ʟʘʱʠʱʝʥʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʚ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʜʠʥʘʤʠ-
ʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʦʪʤʝʪʠʚ ʠʭ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 
ʪʦʤ, ʯʪʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʪʨʝʙʫʝʪ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʧʦʜʭʦʜʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ ʤʥʦʛʦ-
ʫʨʦʚʥʝʚʫʶ ʟʘʱʠʪʫ, ʧʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʨ ʧʦ 
ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʫʛʨʦʟʘʤ. 
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ПРИМЕНЕНИЕ ИНФОРМАЦИОННЫХ 
ТЕХНОЛОГИЙ ПРИ ЛОГАРИФМИЧЕСКОМ 
ДИФФЕРЕНЦИРОВАНИИ  

Чечеткина К. К.,  
Лазарева В. А. 

ʩʪʫʜʝʥʪʳ ʛʨʫʧʧʳ 1-ʊʀɼ-10 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ. 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʐʝʢʠʭʘʯʝʚʘ ʅʘʪʘʣʴʷ ʀʚʘʥʦʚʥʘ  

 ʢ.ʧ.ʥ., ʢʘʬʝʜʨʳ ʀʠʋʉ  
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

 ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ 
 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʠʤʝʥʝʥʠʶ ʷʟʳʢʘ Python ʠ ʙʠʙʣʠʦʪʝʢʠ ʩʠʤʚʦʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 
SymPy ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʨʘʙʦ-
ʪʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʯʠʩʣʷʪʴ ʧʨʦʠʟʚʦʜʥʳʝ ʜʣʷ ʩʪʝʧʝʥʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ 
ʬʫʥʢʮʠʡ, ʤʥʦʛʦʯʣʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠ ʯʘʩʪʥʳʭ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʥʘʷ, Python, SymPy, ʩʪʝʧʝʥʥʦ-
ʧʦʢʘʟʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʳʯʠʩʣʝʥʠʡ, ʩʠʤʚʦʣʴʥʘʷ ʤʘʪʝʤʘʪʠʢʘ. 

 
THE USE OF INFORMATION TECHNOLOGY IN LOGARITHMIC DIFFERENTIATION 

 
 Chechetkina K. K., 

 Lazareva V. A. 
 
 Scientific supervisor: Shekikhacheva Natalia Ivanovna  

 
ʃʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʥʘʭʦʞʜʝʥʠʷ 

ʧʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʯʘʩʪʥʳʝ, ʩʪʝʧʝʥʠ ʠ ʩʪʝʧʝʥʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʝ ʢʦʥ-
ʩʪʨʫʢʮʠʠ. ʂʣʘʩʩʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʢʣʶʯʘʝʪ ʪʨʠ ʵʪʘʧʘ: ʚʟʷʪʠʝ ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʘ ʦʪ ʦʙʝʠʭ ʯʘʩʪʝʡ 
ʨʘʚʝʥʩʪʚʘ ώ Ὢὼ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʪʦʞʜʝʩʪʚʘ ʢʘʢ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ ʠ ʚʳʨʘʞʝʥʠʝ 

ώᴂ ʯʝʨʝʟ ʠʩʭʦʜʥʫʶ ʬʫʥʢʮʠʶ. ʇʨʠ ʨʫʯʥʦʤ ʨʝʰʝʥʠʠ ʛʨʦʤʦʟʜʢʠʭ ʧʨʠʤʝʨʦʚ (ʥʘʧʨʠʤʝʨ, ώ ὼ ẗ
Ѝ

) 

ʚʝʨʦʷʪʥʦʩʪʴ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʷʟʳʢʘ Python ʠ ʝʛʦ ʙʠʙʣʠʦʪʝʢ ʜʣʷ ʩʠʤʚʦʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʧʦʟʚʦʣʷ-
ʝʪ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦ-
ʛʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʘ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ 
ʨʫʯʥʳʤ ʤʝʪʦʜʦʤ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

1. ʌʦʨʤʘʣʠʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-
ʩʪʠ ʩʠʤʚʦʣʴʥʳʭ ʦʧʝʨʘʮʠʡ;  

https://teacode.com/online/udc/51/519.62.html
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2. ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʨʝʘʣʠʟʫʶʱʠʡ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʠʝ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʠ 
ʫʧʨʦʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ; 

3. ʇʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʬʫʥʢʮʠʷʭ, ʛʜʝ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 
ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ;  

4. ɺʳʧʦʣʥʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʠ ʪʦʯʥʦʩʪʠ.  
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʳ ʬʫʥʢʮʠʡ, ʪʨʘʜʠʮʠʦʥʥʦ ʪʨʝʙʫʶʱʠʝ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʶʪ ʧʦʣʦʞʝʥʠʷ ʤʘʪʝ-
ʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʠʥʮʠʧʳ ʩʠʤʚʦʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚ Python ʩ ʙʠʙʣʠʦʪʝʢʦʡ SymPy.  

ʀʩʭʦʜʥʦʝ ʚʳʨʘʞʝʥʠʝ ʟʘʜʘʥʦ ʚ ʚʠʜʝ ώ Ὢὼ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ Ὢὼ π ʚ ʨʘʩʩʤʘʪʨʠʚʘʝ-
ʤʦʡ ʦʙʣʘʩʪʠ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ: 

1. ʃʦʛʘʨʠʬʤʠʨʫʝʤ: ÌÎ ώ ÌÎ Ὢὼ. 

2. ɼʠʬʬʝʨʝʥʮʠʨʫʝʤ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʯʘʩʪʠ ʢʘʢ ʩʣʦʞʥʳʝ ʬʫʥʢʮʠʠ: ÌÎ Ὢὼ. 

3. ɺʳʨʘʞʘʝʤ ʧʨʦʠʟʚʦʜʥʫʶ: ώ ώẗ ÌÎ Ὢὼ. 

ɼʣʷ ʩʪʝʧʝʥʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ώ όὼ  ʬʦʨʤʫʣʘ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: ÌÎ ώ

ὺὼÌÎ όὼᵼ ὺὼÌÎ όὼ ὺὼ ᵼώ όὼ ὺὼÌÎ όὼ ὺὼ Ȣ 

ɽʩʣʠ ʬʫʥʢʮʠʷ ʟʘʜʘʥʘ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʦʤʥʦʞʠʪʝʣʝʡ ώ ὪὼẗὪὼẗȣẗὪὼ, 

ʪʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʧʨʝʚʨʘʱʘʝʪ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚ ʩʫʤʤʫ ʣʦʛʘʨʠʬʤʦʚ, ʯʪʦ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ ʚʳʯʠʩʣʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʦʜʫʣʴ ʥʘʧʠʩʘʥ ʥʘ ʷʟʳʢʝ Python ʚʝʨʩʠʠ 3.11. ʀʩʧʦʣʴʟʦʚʘʥʳ ʙʠʙʣʠʦʪʝʢʠ SymPy 
(ʜʣʷ ʩʠʤʚʦʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ) ʠ NumPy (ʜʣʷ ʯʠʩʣʝʥʥʳʭ ʧʨʦʚʝʨʦʢ). ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪ-
ʩ ̫logarith_diff(expression, variable), ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ ʩʪʨʦʢʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʫʥʢʮʠʠ ʠ ʠʤʷ ʧʝʨʝ-
ʤʝʥʥʦʡ. ɸʣʛʦʨʠʪʤ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

1. ʉʠʥʪʘʢʩʠʯʝʩʢʠʡ ʨʘʟʙʦʨ ʚʳʨʘʞʝʥʠʷ ʚ ʩʠʤʚʦʣʴʥʫʶ ʬʦʨʤʫ; 

2. ɺʳʯʠʩʣʝʥʠʝ ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʘ ʦʪ ʚʳʨʘʞʝʥʠʷ; 

3. ʉʠʤʚʦʣʴʥʦʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʣʦʛʘʨʠʬʤʘ; 

4. ʋʤʥʦʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʥʘ ʠʩʭʦʜʥʦʝ ʚʳʨʘʞʝʥʠʝ; 

5. ʋʧʨʦʱʝʥʠʝ ʠʪʦʛʦʚʦʡ ʬʦʨʤʫʣʳ ʩ ʧʦʤʦʱʴʶ sympy.simplify(). 
ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʩʦ ʩʪʝʧʝʥʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʩʦʟʜʘʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ 

ʬʫʥʢʮʠʷ power_exp_log_diff(base, exponent, var). ɼʣʷ ʧʨʦʚʝʨʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʨʠ ʧʨʠʤʝ-
ʨʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʣʣʶʩʪʨʠʨʫʝʪ ʦʧʨʝʜʝʣʸʥʥʳʡ ʢʣʘʩʩ ʟʘʜʘʯ, ʛʜʝ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʜʠʬʬʝʨʝʥʮʠ-
ʨʦʚʘʥʠʝ ʥʝʟʘʤʝʥʠʤʦ. 

ʇʨʠʤʝʨ 1: ʬʫʥʢʮʠʷ ώ ὼ . 

ʈʫʯʥʦʡ ʨʘʩʯʸʪ: ÌÎ ώ ὼÌÎ ὼ. ɼʠʬʬʝʨʝʥʮʠʨʫʝʤ: ςὼÌÎ ὼ ὼẗ ςὼÌÎ ὼ ὼ. ʆʪʩʶʜʘ 

 ώ ὼ ςὼÌÎ ὼ ὼ. ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʚʳʜʘʸʪ ʪʦʯʥʦʝ ʩʦʚʧʘʜʝʥʠʝ. 

ʇʨʠʤʝʨ 2: ʬʫʥʢʮʠʷ ώ ὼ ρ . 

ʇʦʩʣʝ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʠʷ: ÌÎ ώ ÓÉÎ ὼẗÌÎ ὼ ρ. ʇʨʦʠʟʚʦʜʥʘʷ: ÃÏÓ ὼÌÎ ὼ ρ

ÓÉÎ ὼẗ .  

ʆʢʦʥʯʘʪʝʣʴʥʦ: ώ ὼ ρ ÃÏÓ ὼÌÎ ὼ ρ
 

. ʄʦʜʫʣʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʵʪʦʪ ʨʝ-

ʟʫʣʴʪʘʪ ʙʝʟ ʦʰʠʙʦʢ. 

ʇʨʠʤʝʨ 3: ʚʳʨʘʞʝʥʠʝ ʩ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ώ . 

ʃʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʜʘʸʪ: ÌÎ ώ σÌÎ ὼ ὼ ÌÎ ÃÏÓ ὼ. ʊʦʛʜʘ ρ

ÔÁÎ ὼ. ʇʨʦʠʟʚʦʜʥʘʷ: ώ ρ ÔÁÎ ὼ. ʇʨʦʛʨʘʤʤʘ ʚʳʯʠʩʣʷʝʪ ʵʪʫ ʬʦʨʤʫʣʫ ʢʦʨʨʝʢʪʥʦ. 

ʏʠʩʣʝʥʥʘʷ ʚʝʨʠʬʠʢʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʮʝʥʪʨʘʣʴʥʦʡ ʨʘʟʥʦʩʪʥʦʡ ʩʭʝʤʳ ʩ ʰʘʛʦʤ Ὤ
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ρπ ʚ ʪʦʯʢʘʭ, ʚʳʙʨʘʥʥʳʭ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1. 
 

ʋʙʚʤʡʯʙ 1  
ʊʧʨʧʪʫʙʛʤʞʦʡʞ ʩʞʠʬʤʵʫʙʫʧʛ ʪʡʥʛʧʤʵʦʧʜʧ ʡ ʰʡʪʤʞʦʦʧʜʧ ʝʡʭʭʞʩʞʦʯʡʩʧʛʙʦʡʸ 

ʌʫʥʢʮʠʷ ʊʦʯʢʘ ὼ 
ɿʥʘʯʝʥʠʝ ʧʨʦʠʟ-
ʚʦʜʥʦʡ (ʧʨʦʛʨʘʤ-

ʤʘ) 

ʏʠʩʣʝʥʥʦʝ ʧʨʠ-
ʙʣʠʞʝʥʠʝ 

ʈʘʩʭʦʞʜʝʥʠʝ 

ὼ  1,5 6,8193 6,8193 < 10^{-12} 

ὼ ρ  0,8 0,7631 0,7631 < 10^{-12} 

ὼὩ

ÃÏÓὼ
 0,3 0,4972 0,4972 < 10^{-12} 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʧʨʦʠʟʚʦʜʥʘʷ, ʧʦʣʫʯʝʥʥʘʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʧʦ-

ʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ, ʩʦʚʧʘʜʘʝʪ ʩ ʯʠʩʣʝʥʥʳʤ ʵʪʘʣʦʥʦʤ ʚ ʧʨʝʜʝʣʘʭ ʤʘʰʠʥʥʦʡ ʪʦʯʥʦʩʪʠ. ʇʦʛʨʝʰʥʦʩʪʴ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ρπ , ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʢʨʫʛʣʝʥʠʝʤ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʪʨʘʥʩʮʝʥʜʝʥʪʥʳʭ ʬʫʥʢʮʠʡ, ʥʦ ʥʝ ʥʝ-
ʜʦʩʪʘʪʢʘʤʠ ʤʝʪʦʜʘ. 

ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫʯʘʩʪʚʦʚʘʣʠ 8 ʩʪʫʜʝʥʪʦʚ ʚʪʦʨʦʛʦ ʢʫʨʩʘ. ʀʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 
ʥʘʡʪʠ ʧʨʦʠʟʚʦʜʥʳʝ ʜʣʷ ʯʝʪʳʨʸʭ ʬʫʥʢʮʠʡ, ʪʨʝʙʫʶʱʠʭ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ. ʂʘʞʜʦʝ 
ʟʘʜʘʥʠʝ ʨʝʰʘʣʦʩʴ ʚʨʫʯʥʫʶ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʦʜʫʣʷ. ɿʘʤʝʨʷʣʦʩʴ ʚʨʝʤʷ ʠ ʬʠʢʩʠʨʦ-
ʚʘʣʠʩʴ ʦʰʠʙʢʠ. 

 
ʉʡʪ. 3.ʈʧʛʞʝʞʦʡʞ ʭʬʦʣʯʡʡ y=x^(x^2 ) ʡ ʞʹ ʤʧʜʙʩʡʭʥʡʰʞʪʣʧʢ ʨʩʧʡʠʛʧʝʦʧʢ 
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ʀʪʦʛʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ: 
1. ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʫʯʥʦʛʦ ʨʝʰʝʥʠʷ ʨʘʚʥʘ 7,1 ʤʠʥʫʪʳ ʥʘ ʦʜʥʦ ʟʘʜʘʥʠʝ; 
2. ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ ʨʘʚʥʦ 0,6 ʤʠʥʫʪʳ (ʚʢʣʶʯʘʷ ʥʘʙʦʨ ʬʦʨʤʫʣʳ); 
3. ʜʦʣʷ ʦʰʠʙʦʯʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʨʫʯʥʦʤ ʩʯʸʪʝ ʨʘʚʥʘ 28% (9 ʠʟ 32); 
4. ʧʨʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʦʰʠʙʦʢ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʜʠʬʬʝʨʝʥʮʠ-

ʨʦʚʘʥʠʠ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʧʨʠʤʝʨʥʦ ʚ 12 ʨʘʟ ʠ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ 
ʧʦʛʨʝʰʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʜʘʸʪ ʥʝ ʪʦʣʴʢʦ ʯʠʩʣʝʥʥʳʡ ʦʪʚʝʪ, ʥʦ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʝ 
ʚʳʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ (ʥʘʧʨʠʤʝʨ, ʧʦʠʩʢʘ ʵʢʩʪʨʝʤʫʤʦʚ 
ʠʣʠ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ). 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ώ ὼ  ʠ ʝʸ ʧʨʦʠʟʚʦʜʥʦʡ ʥʘ ʠʥʪʝʨʚʘʣʝ (0; 1,5]. ɺʠʜʥʦ, 

ʯʪʦ ʧʨʦʠʟʚʦʜʥʘʷ ʤʝʥʷʝʪ ʟʥʘʢ ʚ ʪʦʯʢʝ ὼ πȟφπφ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʥʠʤʫʤʫ ʬʫʥʢʮʠʠ. ʇʦʩʪʨʦʝʥʠʝ 
ʚʳʧʦʣʥʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ Matplotlib ʥʘ ʦʩʥʦʚʝ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʤʦʜʫʣʷ. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʜʦʩʪʠʛʥʫʪʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
1. ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʥʘ Python, ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʠʡ ʣʦʛʘʨʠʬʤʠʯʝ-

ʩʢʦʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʜʣʷ ʬʫʥʢʮʠʡ ʩ ʧʝʨʝʤʝʥʥʦʡ ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʧʦʢʘʟʘʪʝʣʝ ʩʪʝʧʝʥʠ, ʘ ʪʘʢʞʝ ʜʣʷ 
ʧʨʦʠʟʚʝʜʝʥʠʡ ʠ ʯʘʩʪʥʳʭ. 

2. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʙʠʙʣʠʦʪʝʢʘ SymPy ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʘ 
ʯʠʩʣʝʥʥʘʷ ʚʝʨʠʬʠʢʘʮʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ ʤʘʰʠʥʥʦʡ ʪʦʯʥʦʩʪʠ. 

3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʩʢʦʨʷʝʪ ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʙʦʣʝʝ ʯʝʤ ʚ 
10 ʨʘʟ ʠ ʫʩʪʨʘʥʷʝʪ ʨʠʩʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʦʰʠʙʦʢ. 

4. ʄʦʜʫʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ (ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘ-
ʙʦʪ), ʪʘʢ ʠ ʚ ʥʘʫʯʥʳʭ ʨʘʩʯʸʪʘʭ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʙʳʩʪʨʳʡ ʠ ʥʘʜʸʞʥʳʡ ʚʳʚʦʜ ʬʦʨʤʫʣ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ʜʣʷ ʥʝʷʚʥʳʭ 
ʬʫʥʢʮʠʡ (ʛʜʝ ʪʘʢʞʝ ʧʨʠʤʝʥʠʤʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ), ʩʦʟʜʘʥʠʝ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ ʠ 
ʠʥʪʝʛʨʘʮʠʷ ʤʦʜʫʣʷ ʚ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʣʛʝʙʨʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʣʴ ʜʠʥʘʤʠʯʝʩʢʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦ-
ʨʠʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʠʛʨʦʚʦʡ ʩʨʝʜʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʤʦʜʝʣʴ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʤʘʨʰʨʫʪʘ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʤʝʨʥʦʛʦ ʧʨʦʬʠʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ. 
ʕʪʦʪ ʧʨʦʬʠʣʴ ʚʢʣʶʯʘʝʪ ʢʦʛʥʠʪʠʚʥʳʡ, ʘʬʬʝʢʪʠʚʥʳʡ ʠ ʤʝʪʘʢʦʛʥʠʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪʳ. ʇʨʝʜʤʝʪʥʘʷ ʦʙ-
ʣʘʩʪʴ ʬʦʨʤʘʣʠʟʫʝʪʩʷ ʚ ʚʠʜʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʘʮʠʢʣʠʯʝʩʢʦʛʦ ʛʨʘʬʘ ʢʦʤʧʝʪʝʥʮʠʡ [6]. ʆʧʠʩʘʥ ʤʝʭʘ-
ʥʠʟʤ ʜʝʪʝʢʮʠʠ ʪʨʸʭ ʪʠʧʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʘʪʝʛʠʡ ʢʦʨʨʝʢʮʠʠ ʪʨʘʝʢʪʦʨʠʠ. ʀʛʨʦʚʘʷ ʦʙʦʣʦʯʢʘ ʠʥʪʝ-
ʛʨʠʨʦʚʘʥʘ ʩ ʛʨʘʬʦʤ ʢʦʤʧʝʪʝʥʮʠʡ. ʊʦ ʝʩʪʴ ʪʠʧ ʠʛʨʦʚʦʛʦ ʟʘʜʘʥʠʷ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʪʠʚʘ-
ʮʠʦʥʥʦʛʦ ʧʨʦʬʠʣʷ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ, ʛʨʘʬ ʢʦʤʧʝʪʝʥʮʠʡ, ʜʠʥʘʤʠʯʝʩʢʘʷ 
ʘʜʘʧʪʘʮʠʷ, ʛʝʡʤʠʬʠʢʘʮʠʷ, ʦʙʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʧʨʦʬʠʣʴ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʢʦʛʥʠʪʠʚʥʳʝ ʬʘʢʪʦ-
ʨʳ, ʘʬʬʝʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʤʝʪʘʢʦʛʥʠʪʠʚʥʳʝ ʥʘʚʳʢʠ, ʜʝʚʠʘʮʠʠ, ʢʦʨʨʝʢʮʠʷ ʤʘʨʰʨʫʪʘ. 
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LEARNING PROGRAMMING: FROM A STATIC PLAN TO A DYNAMIC ROUTE 
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Abstract: This article proposes a dynamic individualized learning trajectory model for teaching programming in 
a game-based environment. Unlike static approaches, the model enables continuous restructuring of the learn-
ing path based on a multidimensional learner profile. This profile includes cognitive, affective, and metacogni-
tive components. The subject area is formalized as a directed acyclic competency graph. A mechanism for 
detecting three types and corresponding trajectory correction strategies is described. The game environment 
is integrated with the competency graph. Thus, the type of game task is selected based on the learner's moti-
vational profile. 
Keywords: individual educational trajectory, competency graph, dynamic adaptation, gamification, program-
ming training, learner profile, cognitive factors, affective factors, metacognitive skills, deviations, route correc-
tion. 
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ɻʛʞʝʞʦʡʞ 
ʂʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩ-

ʩʦʛʣʘʩʦʚʘʥʠʝ ʤʝʞʜʫ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤʠ ʫʯʝʙʥʳʤʠ ʧʣʘʥʘʤʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 
ʦʙʫʯʘʶʱʠʭʩʷ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʩʪʫʜʝʥʪʳ ʜʚʠʞʫʪʩʷ ʧʦ ʝʜʠʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʥʝ ʚʩʝʛʜʘ 
ʵʬʬʝʢʪʠʚʥʘ. ɺ ʥʝʡ ʦʥʠ ʜʚʠʞʫʪʩʷ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʩ ʦʜʠʥʘʢʦʚʳʤ ʪʝʤʧʦʤ. ʕʪʘ 
ʤʦʜʝʣʴ ʥʝ ʫʯʠʪʳʚʘʝʪ ʨʘʟʣʠʯʠʷ ʚ ʩʪʘʨʪʦʚʦʤ ʫʨʦʚʥʝ, ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʠʣʷʭ ʠ ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʪʠʧʘʭ. ɺ ʢʦʥ-
ʪʝʢʩʪʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʛʜʝ ʫʩʧʝʰʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʢʨʠʪʠʯʝʩʢʠ ʟʘʚʠʩʠʪ ʦʪ ʩʬʦʨʤʠʨʦʚʘʥʥʦ-
ʩʪʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʥʘʚʳʢʦʚ ʦʪʣʘʜʢʠ, ʵʪʘ ʧʨʦʙʣʝʤʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ [1]. 

ʀʛʨʦʚʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʦʙʫʯʝʥʠʷ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠ-
ʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 
ʥʠʭ ʨʝʘʣʠʟʫʝʪ ʣʠʰʴ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʘʜʘʧʪʘʮʠʶ. ʕʪʦ ʠʟʤʝʥʝʥʠʝ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʥʠʡ ʠʣʠ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ ʤʦʜʫʣʝʡ ð ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʩʘʤʠʭ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ. ʄʳ ʦʪʪʘʣʢʠʚʘʝʤʩʷ ʦʪ 
ʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʟʘʜʘʥʥʳʤ ʠʟʥʘʯʘʣʴʥʦ ʤʘʨʰʨʫʪʦʤ, ʘ 
ʜʠʥʘʤʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʤʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʆʥʘ ʜʦʣʞʥʘ ʧʝʨʝʩʪʨʘʠʚʘʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʘ ʦʩʥʦʚʝ 
ʜʘʥʥʳʭ ʦ ʜʝʡʩʪʚʠʷʭ, ʦʰʠʙʢʘʭ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʦʙʫʯʘʶʱʝʛʦʩʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʥʮʝʧʪʫ-
ʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʚ ʠʛʨʦʚʦʡ ʩʨʝʜʝ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

1. ʈʞʝʙʜʧʜʡʰʞʪʣʡʞ ʧʪʦʧʛʙʦʡʸ ʡʦʝʡʛʡʝʬʙʤʡʠʙʯʡʡ ʛ ʧʚʬʰʞʦʡʡ ʨʩʧʜʩʙʥʥʡʩʧʛʙʦʡʷ 
ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʢʘʢ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʕʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʨʘʝʢʪʦʨʠʠ. ʕʪʦ ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ ʧʨʠʨʦʜʘ 
ʟʥʘʥʠʡ: ʠʟʫʯʝʥʠʝ ʥʦʚʦʡ ʪʝʤʳ ʪʨʝʙʫʝʪ ʦʧʦʨʳ ʥʘ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʨʘʥʝʝ ʢʦʥʮʝʧʪʳ. ʇʨʦʙʝʣʳ ʚ ʨʘʟʜʝʣʘʭ 
ʜʝʣʘʶʪ ʥʝʚʦʟʤʦʞʥʳʤ ʫʩʧʝʰʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʚʧʝʨʸʜ. ɺʳʩʦʢʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʥʘʛʨʫʟʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʜ-
ʥʦʚʨʝʤʝʥʥʳʤ ʫʜʝʨʞʘʥʠʝʤ ʧʨʘʚʠʣ, ʩʝʤʘʥʪʠʢʠ ʦʧʝʨʘʮʠʡ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ʪʘʢʞʝ ʩʦʟʜʘʝʪ ʧʨʦ-
ʙʣʝʤʳ. ʅʝʣʠʥʝʡʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʝ ʷʚʣʷʝʪʩʷ ʥʘʨʘʩʪʘʶʱʝʡ ʚ ʯʠʩʪʦʤ ʚʠʜʝ. 
ʆʚʣʘʜʝʥʠʝ ʥʘʚʳʢʦʤ ʯʘʩʪʦ ʪʨʝʙʫʝʪ ʚʦʟʚʨʘʪʦʚ ʢ ʧʨʦʡʜʝʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ, ʝʛʦ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʚ ʥʦʚʳʭ 
ʢʦʥʪʝʢʩʪʘʭ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʢʦʥʮʝʧʮʠʠ, ʚ ʠʛʨʦʚʦʡ ʩʨʝʜʝ ʧʨʠʦʙʨʝʪʘʶʪ 
ʥʦʚʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. ʋʨʦʚʥʠ ʩʣʦʞʥʦʩʪʠ ʚ ʠʛʨʦʚʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʪʘʧʘʤ ʢʦʛʥʠʪʠʚʥʦʛʦ 
ʨʘʟʚʠʪʠʷ. ʆʪ ʫʟʥʘʚʘʥʠʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʫʨʦʚʝʥʴ çʅʦʚʠʯʦʢè) ʯʝʨʝʟ ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʠʧʦʚʳʭ 
ʟʘʜʘʯʘʭ (çʀʩʩʣʝʜʦʚʘʪʝʣʴè) ʢ ʩʠʥʪʝʟʫ ʠ ʦʮʝʥʢʝ ʧʨʠ ʨʝʰʝʥʠʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙʣʝʤ (çʄʘʩʪʝʨè). ʇʝʨʝ-
ʭʦʜ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʥʝ ʧʨʠʚʷʟʘʥ ʞʸʩʪʢʦ ʢ ʚʨʝʤʝʥʠ ʦʙʫʯʝʥʠʷ, ʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʥʘ ʦʩ-
ʥʦʚʝ ʜʝʤʦʥʩʪʨʠʨʫʝʤʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ [2]. 

2. ʅʧʝʞʤʵ ʝʡʦʙʥʡʰʞʪʣʧʢ ʡʦʝʡʛʡʝʬʙʤʵʦʧʢ ʧʚʩʙʠʧʛʙʫʞʤʵʦʧʢ ʫʩʙʞʣʫʧʩʡʡ 
ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʪʨʘʝʢʪʦʨʠʠ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʘ. ʕʪʦ ʧʨʦʬʠʣʴ-

ʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ, ʛʨʘʬ ʢʦʤʧʝʪʝʥʮʠʡ, ʤʝʭʘʥʠʟʤ ʩʦʟʜʘʥʠʷ ʤʘʨʰʨʫʪʘ ʠ ʠʛʨʦʚʫʶ ʦʙʦʣʦʯʢʫ. 
ʇʨʦʬʠʣʴʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʥʘʯʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʥʦʚʣʝ-

ʥʠʷ ʜʘʥʥʳʭ ʦʙ ʦʙʫʯʘʶʱʝʤʩʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʩʪʳʭ ʩʠʩʪʝʤ, ʛʜʝ ʧʨʦʬʠʣʴ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʙʘʣʣʘʤʠ ʟʘ 
ʚʳʧʦʣʥʝʥʥʳʝ ʟʘʜʘʥʠʷ, ʚ ʥʘʰʝʡ ʤʦʜʝʣʠ ʧʨʦʬʠʣʴ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʤʝʨʥʳʤ ʚʝʢʪʦʨʦʤ. ʆʥ ʚʢʣʶʯʘʝʪ: ʢʦ-
ʛʥʠʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʤʝʪʘʢʦʛʥʠʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʘʬʬʝʢʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ. 

ʂʦʛʥʠʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ð ʪʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʢʘʞʜʦʡ ʢʦʤʧʝʪʝʥʮʠʝʡ, ʚʳʷʚʣʷʝʤʳʡ ʧʦ-
ʩʨʝʜʩʪʚʦʤ ʘʜʘʧʪʠʚʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʄʝʪʘʢʦʛʥʠʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ð ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʦʮʝʥʢʝ ʠ ʨʝ-
ʬʣʝʢʩʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʦʰʠʙʦʢ, ʬʠʢʩʠʨʫʝʤʘʷ ʯʝʨʝʟ ʘʥʘʣʠʟ ʩʪʨʘʪʝʛʠʡ ʦʪʣʘʜʢʠ. ɸʬʬʝʢʪʠʚʥʳʡ ʢʦʤʧʦ-
ʥʝʥʪ ð ʤʦʪʠʚʘʮʠʦʥʥʳʡ ʧʨʦʬʠʣʴ, ʚʳʷʚʣʷʝʤʳʡ ʯʝʨʝʟ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ ʚ ʩʠʩʪʝʤʝ. 

ɻʨʘʬ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʚʠʜʝ ʦʨʠ-
ʝʥʪʠʨʦʚʘʥʥʦʛʦ ʘʮʠʢʣʠʯʝʩʢʦʛʦ ʛʨʘʬʘ. ʋʟʣʳ ʛʨʘʬʘ ð ʵʪʦ ʵʣʝʤʝʥʪʘʨʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ. ʈʸʙʨʘ ʬʠʢʩʠʨʫʶʪ 
ʦʪʥʦʰʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ. ɺʘʞʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʜʝʪʘʣʠʟʘʮʠʷ ʛʨʘʬʘ ʜʦ ʫʨʦʚʥʷ ʩʪʨʫʢʪʫʨʠʨʦ-
ʚʘʥʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʟʥʘʯʥʦ ʩʚʷʟʳʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʠʛʨʦʚʳʝ ʟʘʜʘʥʠʷ ʩ ʢʦʥ-
ʢʨʝʪʥʳʤʠ ʫʟʣʘʤʠ. 

ʄʝʭʘʥʠʟʤ ʩʦʟʜʘʥʠʷ ʤʘʨʰʨʫʪʘ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʫʱʝʛʦ ʧʨʦʬʠʣʷ ʠ ʮʝʣʝʚʦʛʦ ʩʦ-
ʩʪʦʷʥʠʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ. ɸʣʛʦʨʠʪʤʠʯʝʩʢʠ ʵʪʘ ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʧʦʠʩʢʫ ʦʧʪʠ-
ʤʘʣʴʥʦʛʦ ʧʫʪʠ ʚ ʛʨʘʬʝ ʢʦʤʧʝʪʝʥʮʠʡ. ʆʥʘ ʫʯʠʪʳʚʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʢʨʠʪʝʨʠʝʚ: ʤʠʥʠʤʠʟʘʮʠʷ ʚʨʝʤʝʥʠ ʜʦ-
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ʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʙʘʣʘʥʩʠʨʦʚʢʘ ʟʘʛʨʫʟʢʠ ʧʦ ʨʘʟʥʳʤ ʪʠʧʘʤ ʢʦʤʧʝʪʝʥʮʠʡ, ʫʯʸʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʛʦ ʩʪʠʣʷ 
ʦʙʫʯʝʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʩ 
ʜʠʥʘʤʠʯʝʩʢʠʤ ʧʝʨʝʩʯʸʪʦʤ ʤʘʨʰʨʫʪʘ ʧʨʠ ʢʘʞʜʦʤ ʟʥʘʯʠʤʦʤ ʠʟʤʝʥʝʥʠʠ ʧʨʦʬʠʣʷ. 

ʀʛʨʦʚʘʷ ʦʙʦʣʦʯʢʘ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʝʘʣʠʟʘʮʠʠ ʪʨʘʝʢʪʦʨʠʠ. ʂʣʶ-
ʯʝʚʘʷ ʠʜʝʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʛʨʦʚʳʝ ʵʣʝʤʝʥʪʳ ʥʝ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʪʨʘʝʢʪʦʨʠʶ ʠʟʚʥʝ, ʘ ʩʪʘʥʦ-
ʚʷʪʩʷ ʝʸ ʦʨʛʘʥʠʯʝʩʢʦʡ ʯʘʩʪʴʶ. ʂʘʞʜʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʚ ʛʨʘʬʝ ʤʦʞʝʪ ʙʳʪʴ ʦʩʚʦʝʥʘ ʯʝʨʝʟ ʨʘʟʥʳʝ ʪʠʧʳ 
ʟʘʜʘʥʠʡ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʚʝʩʪʳ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʜʫʵʣʠ. ɺʳʙʦʨ ʪʠʧʘ ʟʘʜʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 
ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʦ ʠ ʤʦʪʠʚʘʮʠʦʥʥʳʤ ʧʨʦʬʠʣʝʤ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʅʘʧʨʠʤʝʨ, ʩʪʫʜʝʥʪʫ ʩ ʚʳ-
ʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʟʙʝʛʘʥʠʷ ʥʝʫʜʘʯ ʥʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʝ ʤʝʭʘʥʠʢʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 
ʥʝ ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʥʘ ʙʘʟʦʚʘʷ ʫʚʝʨʝʥʥʦʩʪʴ. 

3. ʈʩʧʯʞʪʪ ʩʞʙʤʡʠʙʯʡʡ ʥʧʝʞʤʡ: ʧʫ ʝʡʙʜʦʧʪʫʡʣʡ ʣ ʝʡʦʙʥʡʰʞʪʣʧʢ ʣʧʩʩʞʣʯʡʡ 
ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʧʨʦʭʦʞʜʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʘʜʘʧʪʘʮʠʠ. 
ʕʪʘʧ 1 ð ʧʝʨʚʠʯʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. ʇʨʠ ʧʝʨʚʦʤ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ ʦʙʫʯʘʶʱʠʡʩʷ ʚʳʧʦʣʥʷʝʪ ʘʜʘʧ-

ʪʠʚʥʳʡ ʥʘʯʘʣʴʥʳʡ ʪʝʩʪ. ʆʥ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʮʝʥʠʚʘʝʪ ʫʨʦʚʝʥʴ ʧʦ ʢʘʞʜʦʡ ʢʣʶʯʝʚʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 
ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʴʥʘʷ ʧʦʟʠʮʠʷ ʚ ʛʨʘʬʝ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʥʘʯʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ʠʛʨʦʚʦʡ ʦʙʦ-
ʣʦʯʢʠ. 

ʕʪʘʧ 2 ð ʧʦʩʪʨʦʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ. ʉʠʩʪʝʤʘ ʛʝʥʝʨʠʨʫʝʪ ʦʧʪʠʤʘʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣɹ-
ʥʦʩʪʴ ʢʦʤʧʝʪʝʥʮʠʡ ʦʪ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʢ ʮʝʣʝʚʳʤ ʫʟʣʘʤ ʛʨʘʬʘ.  

ʕʪʘʧ 3 ð ʧʨʦʜʚʠʞʝʥʠʝ ʧʦ ʪʨʘʝʢʪʦʨʠʠ ʩ ʤʦʥʠʪʦʨʠʥʛʦʤ. ʆʙʫʯʘʶʱʠʡʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʩʠʩʪʝ-
ʤʦʡ, ʚʳʧʦʣʥʷʷ ʟʘʜʘʥʠʷ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʪʝʢʫʱʝʛʦ ʩʝʛʤʝʥʪʘ ʤʘʨʰʨʫʪʘ.  

ʕʪʘʧ 4 ð ʦʙʥʘʨʫʞʝʥʠʝ ʦʪʢʣʦʥʝʥʠʡ ʠ ʧʝʨʝʩʪʨʦʡʢʘ ʤʘʨʰʨʫʪʘ. ʉʠʩʪʝʤʘ ʥʝʧʨʝʨʳʚʥʦ ʧʨʦʚʝʨʷʝʪ, 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʬʘʢʪʠʯʝʩʢʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʤʫ [7].  

ʕʪʘʧ 5 ð ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʢʦʧʠʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʅʘ ʢʣʶʯʝʚʳʭ ʪʦʯʢʘʭ ʪʨʘʝʢʪʦʨʠʠ ʩʠʩʪʝ-
ʤʘ ʛʝʥʝʨʠʨʫʝʪ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʦʪʯʸʪ, ʚʠʟʫʘʣʠʟʠʨʫʶʱʠʡ ʧʨʦʛʨʝʩʩ, ʚʳʜʝʣʷʶʱʠʡ ʟʦʥʳ ʨʦʩʪʘ ʠ 
ʧʨʝʜʣʘʛʘʶʱʠʡ ʚʘʨʠʘʥʪʳ ʠʟʤʝʥʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ [8]. 

ʀʙʣʤʷʰʞʦʡʞ 
ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʜʠʥʘʤʠʯʝʩʢʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʚ ʠʛʨʦʚʦʡ 

ʩʨʝʜʝ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʬʦʨʤʘʣʴʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ 
ʚʠʜʝ ʛʨʘʬʘ ʢʦʤʧʝʪʝʥʮʠʡ, ʤʥʦʛʦʤʝʨʥʦʤ ʧʨʦʬʠʣʝ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʤʝʭʘʥʠʟʤʝ ʥʝʧʨʝʨʳʚʥʦʡ ʦʧʪʠʤʠʟʘ-
ʮʠʠ ʤʘʨʰʨʫʪʘ. ɺʤʝʩʪʦ ʩʪʘʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʜʘʧʪʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʩʦʜʝʨʞʘʥʠʷ, 
ʥʦ ʠ ʢ ʪʠʧʘʤ ʠʛʨʦʚʳʭ ʟʘʜʘʥʠʡ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʤʦʜʝʣʠ ʪʨʝʙʫʝʪ ʠʥʪʝʛʨʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʤʥʦʛʦʢʨʠʪʝʨʠ-
ʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʘʥʘʣʠʪʠʢʠ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞ-
ʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʵʤʧʠʨʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʛʠʧʦʪʝʟʳ, ʯʪʦ ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʩ 
ʫʯʸʪʦʤ ʢʦʛʥʠʪʠʚʥʳʭ ʠ ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʨʝ-
ʟʫʣʴʪʘʪʘʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. 
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КАВИТАЦИЯ НА ГРЕБНЫХ ВИНТАХ МАЛЫХ 
СУДОВ И ЕЁ ВКЛАД В ПОДВОДНЫЙ 
ИЗЛУЧАЕМЫЙ ШУМ 

Зыков Владислав Андреевич 
ʘʩʧʠʨʘʥʪ 

ʀʥʩʪʠʪʫʪ ʩʫʜʦʩʪʨʦʝʥʠʷ ʠ ʤʦʨʩʢʦʡ ʘʨʢʪʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʉɸʌʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ʂʘʚʠʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʜʚʦʜʥʦʛʦ ʠʟʣʫʯʘʝʤʦʛʦ ʰʫʤʘ ʦʪ ʢʦʤʤʝʨʯʝʩʢʠʭ 
ʩʫʜʦʚ. ʅʦ ʥʘʤ ʤʝʥʴʰʝ ʠʟʚʝʩʪʥʦ ʦ ʜʠʥʘʤʠʢʝ, ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠ ʚʢʣʘʜʝ ʢʘʚʠʪʘʮʠʠ ʜʣʷ ʤʘʣʳʭ ʩʫʜʦʚ. 
ʅʘ ʥʝʙʦʣʴʰʠʭ ʩʫʜʘʭ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʨʝʙʥʳʝ ʚʠʥʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ʩʚʦʙʦʜʥʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʨʘʱʘʶʱʠʝʩʷ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʢʘʚʠʪʘʮʠʠ, ʚʝʨʦʷʪʥʦ, 
ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʪʘʢʦʚʦʡ ʥʘ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʩʫʜʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʠʝ ʥʝʙʦʣʴʰʠʝ ʩʫʜʘ ʧʨʠʚʦʜʷʪʩʷ ʚ 
ʜʝʡʩʪʚʠʝ ʧʦʜʚʝʩʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʚʳʧʫʩʢʘʶʪ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ 
ʯʝʨʝʟ ʩʪʫʧʠʮʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʫʟʳʨʷʱʠʤʩʷ ʚʠʭʨʝʚʳʤ ʫʟʣʘʤ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʢʫʩʪʠʯʝ-
ʩʢʠʝ ʜʘʥʥʳʝ ʠʩʧʳʪʘʥʠʡ ʥʝʙʦʣʴʰʠʭ ʣʦʜʦʢ ʚʤʝʩʪʝ ʩ ʚʠʜʝʦʟʘʧʠʩʴʶ ʩ ʧʦʜʚʦʜʥʦʡ ʢʘʤʝʨʳ, ʧʦʢʘʟʳʚʘʶʱʘʷ, 
ʢʘʢ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʚʠʪʘʮʠʷ ʥʘ ʥʝʙʦʣʴʰʠʭ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʚʠʥʪʘʭ ʠ ʢʘʢ ʵʪʦ ʚʣʠʷʝʪ ʥʘ ʘʢʫʩʪʠʯʝʩʢʫʶ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʢʘʚʠʪʘʮʠʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʦʙʳʯʥʦ 
ʩʦʩʪʘʚʣʷʝʪ 5-6 ʫʟʣʦʚ, ʠ ʵʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʟʢʠʤ ʧʦʚʳʰʝʥʠʝʤ ʰʫʤʘ ʧʦ ʚʩʝʤʫ ʜʠʘʧʘʟʦʥʫ ʯʘʩʪʦʪ. ɺʠ-
ʟʫʘʣʴʥʳʝ ʢʘʜʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ ʧʨʝʦʙʣʘʜʘʝʪ ʚʠʭʨʝʚʘʷ ʢʘʚʠʪʘʮʠʷ. ʊʘʢʞʝ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʠʥʪʘ ʤʦʞʝʪ 
ʚʣʠʷʪʴ ʥʘ ʜʠʥʘʤʠʢʫ ʢʘʚʠʪʘʮʠʠ. ʍʦʪʷ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʠʥʪʳ ʩ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ ʠ ʟʘʛʨʷʟʥʝʥʠ-
ʝʤ ʥʘʯʠʥʘʶʪ ʢʘʚʠʪʠʨʦʚʘʪʴ ʨʘʥʴʰʝ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʨʦʤʯʝ, ʯʝʤ ʠʭ ʛʣʘʜʢʠʝ ʘʥʘʣʦʛʠ, ʟʜʝʩʴ ʧʦʢʘʟʘʥʦ, 
ʯʪʦ ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʪʘʢ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʘʚʠʪʘʮʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʧʦʜʚʦʜʥʳʡ ʠʟʣʫʯʘʝʤʳʡ ʰʫʤ, ʢʦʥʮʝʚʦʡ ʚʠʭʨʴ, ʰʝʨʦʭʦʚʘ-
ʪʦʩʪʴ, ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʰʫʤʘ. 
 
CAVITATION ON SMALL SHIPS PROPELLERS AND ITS CONTRIBUTION TO UNDERWATER RADIATED 

NOISE 
 

Zykov Vladislav Andreevich  
 

Abstract: Cavitation is the main source of underwater radiated noise from commercial vessels. But we know 
less about the dynamics, initial velocity, and contribution of cavitation for small vessels. Small vessels often 
use propellers located very close to the free surface and rotating at high speed. This means that the dynamics 
of cavitation is likely to be different from those on larger vessels. In addition, many small vessels are powered 
by outboard internal combustion engines, which typically release exhaust fumes through the hub, resulting in 
bubbling vortex assemblies. This paper presents acoustic test data for small boats along with video footage 
from an underwater camera showing how cavitation develops on small high-speed propellers and how this 
affects acoustic performance. The results show that when cavitation occurs, the speed of movement is usually 
5-6 knots, and this is accompanied by a sharp increase in noise over the entire frequency range. Visual imag-
es show that vortex cavitation prevails at low speeds. The results are also presented, which give an idea of 
how the material condition of the screw can affect the dynamics of cavitation. Although it can be assumed that 
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screws with roughness and dirt begin to cavitate earlier and, therefore, louder than their smooth counterparts, 
it is shown here that this is not always the case.  
Key words: propeller cavitation, underwater radiated noise, end vortex, roughness, noise reduction. 

 
ʂʘʚʠʪʘʮʠʷ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʰʫʤʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʩʫʜʘʤʠ, ʘ ʪʘʢ-

ʞʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚʠʙʨʘʮʠʠ ʠ ʵʨʦʟʠʠ [1]. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʳʣʦ 
ʧʨʦʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʚʠʪʘʮʠʠ ʩʫʜʦʚʳʭ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ, ʠ ʵʪʘ ʨʘʙʦʪʘ ʧʨʠʚʝʣʘ ʢ ʟʥʘʯʠ-
ʪʝʣʴʥʳʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷʤ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʢʘʚʠʪʘʮʠʷ ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʥʘ ʩʫʜʘʭ ʚʩʝʭ ʨʘʟʤʝʨʦʚ, ʠ ʝʝ ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʦ 
ʠʟʙʝʞʘʪʴ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ [2]. ʅʘ ʙʦʣʴʰʠʭ ʩʫʜʘʭ ʦʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʤʠʥʠʨʫʝʪ ʚ ʘʢʫʩʪʠʯʝ-
ʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ, ʩʦʟʜʘʚʘʷ ʰʫʤ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. ʅʝʜʘʚʥʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʘʢʫʩʪʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ ʥʝʙʦʣʴʰʠʭ ʣʦʜʦʢ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞ-
ʥʳʭ ʚʦʜʘʭ, ʛʜʝ ʦʥʠ ʤʦʛʫʪ ʜʦʤʠʥʠʨʦʚʘʪʴ ʚ ʟʚʫʢʦʚʦʤ ʣʘʥʜʰʘʬʪʝ [3, 4]. ʕʪʦ ʚʳʟʚʘʣʦ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ 
ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʫʨʦʚʥʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʩ ʤʘʣʳʭ ʩʫʜʦʚ ʠ ʧʦʥʠʤʘʥʠʶ ʣʝʞʘʱʠʭ ʚ ʠʭ ʦʩʥʦʚʝ ʠʩʪʦʯʥʠ-
ʢʦʚ [5, 6, 7]. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ ʠ ʫʨʦʚʥʝʤ ʰʫʤʘ ʤʝʥʝʝ 
ʯʝʪʢʘʷ, ʯʝʤ ʥʘ ʙʦʣʴʰʠʭ ʩʫʜʘʭ, ʠ ʦʪʯʘʩʪʠ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢʘʚʠʪʘʮʠʷ ʥʝ ʚʩʝʛʜʘ 

ʫʩʠʣʠʚʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ [8]. ɺ ʥʝʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʘʚʠʪʘʮʠʷ ʥʘ ʤʘʣʳʭ ʩʫ-
ʜʘʭ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ ʜʝʪʘʣʷʭ, ʘ ʚʠʟʫʘʣʴʥʳʝ ʢʘʜʨʳ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ. ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ʩʢʦʨʦʩʪʴ ʥʘʯʘʣʘ ʢʘʚʠʪʘʮʠʠ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʘ, ʘ ʚʢʣʘʜ ʢʘʚʠʪʘʮʠʦʥʥʦʛʦ ʰʫʤʘ ʚ ʦʙʱʠʡ ʫʨʦʚʝʥʴ 
ʰʫʤʘ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʩʫʜʦʚ ʥʝʠʟʚʝʩʪʝʥ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʚʠʥʪʳ ʚʳʧʫʩʢʘʶʪʩʷ çʚ ʛʦʪʦʚʦʤ ʚʠʜʝè, ʠ 
ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʥʝ ʧʨʦʭʦʜʠʣʠ ʠʩʧʳʪʘʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʕʪʦ, ʥʘʨʷʜʫ 
ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʚʨʘʱʝʥʠʷ ʠ ʠʭ ʙʣʠʟʦʩʪʴʶ ʢ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʝʣʘʝʪ ʚʝʨʦʷʪʥʳʤ, 
ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʚʠʪʘʮʠʠ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʚʠʪʘʮʠʠ ʜʣʷ ʪʠʧʠʯʥʳʭ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʙʦʣʴʰʦʛʦ ʩʫʜʥʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʜʘʚʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʢʘʚʠʪʘʮʠʠ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʥʘ ʥʝʙʦʣʴʰʠʝ ʩʫʜʘ, ʦʩʥʘʱʝʥʥʳʝ ʧʦʜʚʝʩʥʳʤʠ ʤʦʪʦʨʘʤʠ ʩ ʜʚʠʛʘʪʝ-
ʣʷʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ɼɺʉ). ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʧʦʜʚʦʜʥʦʤʫ ʰʫʤʫ ʜʣʷ ʜʚʫʭ ʩʫʜʦʚ: 5-
ʤʝʪʨʦʚʦʡ ʠ 6-ʤʝʪʨʦʚʦʡ ʞʝʩʪʢʦʡ ʥʘʜʫʚʥʦʡ ʣʦʜʢʠ, ʘ ʪʘʢʞʝ ʚʠʜʝʦʟʘʧʠʩʴ, ʩʜʝʣʘʥʥʘʷ ʢʘʤʝʨʦʡ ʜʣʷ 5-
ʤʝʪʨʦʚʦʡ ʣʦʜʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʫʯʠʪʳʚʘʶʪ ʪʨʠ ʦʙʣʘʩʪʠ: ʨʦʣʴ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, ʩʢʦʨʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 
ʢʘʚʠʪʘʮʠʠ ʠ ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʩʚʷʟʠ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʢʘʚʠʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʵʪʦʡ ʨʘʙʦʪʝ, ʦʪʥʦʩʷʪʩʷ ʢ ʠʩʧʳʪʘʥʠʷʤ, ʧʨʦʚʝʜʝʥʥʳʤ ʚ ʠʶʣʝ 2024 
ʛʦʜʘ ʫ ʶʞʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɸʥʛʣʠʠ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʙʳʣʠ ʩʧʦʢʦʡʥʳʤʠ. ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʘ ʨʝʙʨʘ 
ʞʝʩʪʢʦʩʪʠ, ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʝʜʝʥʦ ʚ [9], ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʧʨʠʚʝʜʝʥʦ 
ʣʠʰʴ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ. ɸʢʫʩʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʨʝʛʠʩʪʨʘ-
ʪʦʨʦʚ RS Aqua/Turbulent Research ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 384 ʢɻʮ. ʆʥʠ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ 20 ʤ ʦʪ ʙʣʠʞʘʡʰʝʡ ʪʦʯʢʠ ʧʨʠʙʣʠʞʝʥʠʷ ʠ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʚʳʩʦʪʝ 3 ʠ 5 ʤʝʪʨʦʚ 
ʥʘʜ ʤʦʨʩʢʠʤ ʜʥʦʤ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʷʣʦ ʠʟ ʧʝʩʢʘ ʠ ʠʣʘ. ʕʪʦ ʙʳʣʦ ʧʨʦʜʠʢʪʦʚʘʥʦ ʞʝʣʘʥʠʝʤ ʫʣʫʯʰʠʪʴ ʦʪ-
ʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʧʳʪʢʘ ʧʦʥʷʪʴ 
ʚʢʣʘʜ ʢʦʥʢʨʝʪʥʳʭ ʪʠʧʦʚ ʢʘʚʠʪʘʮʠʠ ʚ ʘʢʫʩʪʠʯʝʩʢʫʶ ʩʠʛʥʘʪʫʨʫ.  

ɺʠʜʝʦʟʘʧʠʩʴ ʙʳʣʘ ʩʜʝʣʘʥʘ ʩ ʧʦʤʦʱʴʶ ʢʘʤʝʨʳ GoPro Hero 11 ʩʦ ʩʢʦʨʦʩʪʴʶ 240 ʢʘʜʨʦʚ ʚ ʩʝʢʫʥ-
ʜʫ. ʆʥ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚ ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʥʘ ʟʘʢʘʟ ʦʙʪʝʢʘʝʤʫʶ ʨʘʤʫ. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʜʚʦʡʥʳʭ ʧʨʦʛʦʥʦʚ ʩ ʪʨʝʤʷ ʜʚʦʡʥʳʝ ʧʨʦʙʝʛʠ ʥʘ ʢʘʞʜʦʡ ʩʢʦʨʦʩʪʠ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʩʢʦʨʦʩʪʴ ʩʫʜʥʘ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʢʘʚʠʪʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʢʘʤʝʨʳ. 

ɼʘʥʥʳʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʭʦʜʘ, ʠʟʣʦʞʝʥʥʦʛʦ ʚ [9], ʘ ʘʥʘʣʠʟ ʥʝʦʧʨʝʜʝʣʝʥʥʦ-
ʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ [9, 10]. ʋʨʦʚʥʠ ʠʩʪʦʯʥʠʢʦʚ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʛʣʘ ʤʦʨʩʢʦʛʦ ʜʥʘ [11]. 
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ʋʙʚʤʡʯʙ 1 
ʎʙʩʙʣʫʞʩʡʪʫʡʣʡ ʪʬʝʧʛ 

ʆʙʱʘʷ ʜʣʠʥʘ (ʤ) 5.0 5.9 

ʐʠʨʠʥʘ (ʤ) 2.2 2.5 

ʄʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ (ʢɺʪ) 37 104 

ʂʦʣʠʯʝʩʪʚʦ ʮʠʣʠʥʜʨʦʚ 3 4 

ʇʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ, g 2.1 2.6 

ʂʦʣʠʯʝʩʪʚʦ ʣʦʧʘʩʪʝʡ, z 3 3 

ɼʠʘʤʝʪʨ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, D (ʤ) 0.28 0.36 

ʆʪʥʦʰʝʥʠʝ ʰʘʛʘ ʚ ʜʠʘʤʝʪʨʫ, P/D 1.17 ʥʝʠʟʚʝʩʪʥʦ 

 

 
ʉʡʪ. 1. ɻʴʮʤʧʨʦʴʞ ʜʙʠʴ, ʛʴʚʩʙʪʴʛʙʞʥʴʞ ʰʞʩʞʠ ʛʫʬʤʣʬ 5-ʥʞʫʩʧʛʧʢ ʤʧʝʣʡ ʪʧ ʪʣʧʩʧʪʫʵʷ 4 ʬʠʤʙ 

 

 
ʉʡʪ. 2. ʌʠʣʧʨʧʤʧʪʦʴʞ ʪʨʞʣʫʩʴ ʝʤʸ ʪʬʝʦʙ, ʨʩʡʱʛʙʩʫʧʛʙʦʦʧʜʧ ʣ ʨʩʡʰʙʤʬ, ʪ ʝʛʡʜʙʫʞʤʞʥ, 

 ʩʙʚʧʫʙʷʲʡʥ ʦʙ ʩʙʠʦʴʮ ʪʣʧʩʧʪʫʸʮ 
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ʇʦʜʚʝʩʥʳʝ ʣʦʜʦʯʥʳʝ ʤʦʪʦʨʳ ʦʙʳʯʥʦ ʠʤʝʶʪ ʜʚʘ ʚʳʭʣʦʧʥʳʭ ʦʪʚʝʨʩʪʠʷ: ʦʜʥʦ ʚʳʰʝ ʚʘʪʝʨʣʠʥʠʠ, 
ʘ ʜʨʫʛʦʝ - ʚʦ ʚʪʫʣʢʝ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ. ʇʨʠ ʨʘʙʦʪʝ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʠʣʠ ʧʨʠ ʦʯʝʥʴ ʥʠʟʢʠʭ ʦʙʦʨʦʪʘʭ ʛʘʟʳ 
ʚʭrʦʜʷʪ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʚʳʰʝ ʚʘʪʝʨʣʠʥʠʠ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ (ʦʙʳʯʥʦ ʥʘ ʫʨʦʚʥʝ 3-4 ʫʟ-
ʣʦʚ) ʧʦʚʳʰʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʜʚʠʛʘʪʝʣʝ ʠ ʧʦʥʠʞʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʚʠʭʨʝʚʦʡ ʟʦʥʝ ʚʪʫʣʢʠ ʧʨʠʚʦʜʷʪ ʢ ʚʳ-
ʙʨʦʩʫ ʛʘʟʦʚ ʯʝʨʝʟ ʚʪʫʣʢʫ. ʕʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1, ʢʦʪʦʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʙʨʫ ʜʣʠʥʦʡ 5 ʤ, ʜʚʠʞʫʱʝ-
ʤʫʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 4 ʫʟʣʘ. 

ʕʪʦ ʠʤʝʝʪ ʜʚʘ ʚʘʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʫʨʦʚʥʷ ʰʫʤʘ ʧʦʜ ʚʦʜʦʡ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, 
ʯʪʦ ʚʪʫʣʢʘ ʩʪʘʥʦʚʠʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʤʫ ʜʠʘʤʝʪʨʫ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʧʨʠ ʟʘʜʘʥʥʦʤ ʜʠʘʤʝʪʨʝ ʧʣʦʱʘʜʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʪʷʛʫ, ʤʝʥʴʰʝ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʛʨʫʟʢʫ 
ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʢʣʦʥʥʦʩʪʴ ʚʠʥʪʘ ʢ ʢʘʚʠʪʘʮʠʠ. ɺʦ-ʚʪʦʨʳʭ, ʚʳʙʨʦʩ ʛʘʟʘ ʚ ʚʠʭʨʝ-
ʚʫʶ ʩʝʨʜʮʝʚʠʥʫ ʚʪʫʣʢʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦʟʜʘʝʪ ʰʫʤ. ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʵʪʦ ʚʣʠʷʝʪ ʥʘ ʘʢʫʩʪʠʯʝ-
ʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ, ʢʦʛʜʘ ʩʫʜʥʦ ʙʳʣʦ ʧʨʠʚʷʟʘʥʦ ʢ ʙʦʨʪʫ ʠ ʪʷʥʫʣʦ ʟʘ 
ʢʥʝʭʪ. ʕʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʰʫʤʘ ʦʪ ʙʨʳʟʛ ʠ ʜʨʫʛʠʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ. ɼʚʠ-
ʛʘʪʝʣʴ ʨʘʙʦʪʘʣ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ, ʘ ʛʠʜʨʦʬʦʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2 ʤ ʦʪ 
ʚʠʥʪʘ, ʨʝʛʠʩʪʨʠʨʦʚʘʣ ʟʚʫʢ. 

ʋʟʢʦʧʦʣʦʩʥʳʝ ʩʧʝʢʪʨʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 2 ʜʣʷ ʩʫʜʥʘ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʠ ʧʨʠ ʜʚʫʭ ʧʦʚʳʰʝʥ-
ʥʳʭ ʦʙʦʨʦʪʘʭ ʜʚʠʛʘʪʝʣʷ. ʇʨʠ ʨʘʙʦʪʝ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʠ ʙʝʟ ʧʝʨʝʜʘʯʠ ʫʨʦʚʝʥʴ ʰʫʤʘ ʣʠʰʴ ʥʝʟʥʘʯʠ-
ʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʬʦʥʦʚʳʡ. ʇʨʠ ʨʘʙʦʪʝ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ, ʥʦ ʥʘ ʧʝʨʝʜʘʯʝ, ʥʘʙʣʶʜʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ 
ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʠ ʦʙʦʨʦʪʦʚ ʚʠʥʪʘ, ʥʦ ʜʨʫʛʠʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 
ʇʨʠ 1320 ʦʙ/ʤʠʥ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʚʳʭʦʜʷʪ ʯʝʨʝʟ ʩʪʫʧʠʮʫ, ʥʦ ʢʘʚʠʪʘʮʠʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ɺ ʜʦʧʦʣʥʝʥʠʝ 
ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʦʥʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʠ ʚʠʥʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘ-
ʞʝʥʥʳʡ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʰʫʤ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 10 ʜʦ 300 ɻʮ. ʇʨʠ 2040 ʦʙʦʨʦʪʘʭ ʚ ʤʠʥʫ-
ʪʫ ʫʨʦʚʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʰʫʤʘ ʦʩʪʘʝʪʩʷ ʪʘʢʠʤ ʞʝ, ʥʦ ʥʘ ʩʨʝʜʥʠʭ ʠ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ ʥʘʙʣʶʜʘʝʪʩʷ 
ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʰʫʤʘ. ʅʘ ʢʘʜʨʘʭ ʩ ʢʘʤʝʨʳ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʪʘʢʦʡ 
ʩʢʦʨʦʩʪʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʘʚʠʪʘʮʠʷ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʵʪʦʤ ʰʫʤʝ, ʚʝʨʦʷʪʥʦ, ʧʨʝʦʙʣʘʜʘʝʪ ʢʘʚʠʪʘʮʠʦʥ-
ʥʳʡ ʢʦʣʣʘʧʩ. ʀʟ ʵʪʦʛʦ ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʩʦʟʜʘʶʪ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʰʠʨʦ-
ʢʦʧʦʣʦʩʥʳʡ ʰʫʤ ʚ ʘʢʫʩʪʠʯʝʩʢʦʤ ʩʧʝʢʪʨʝ. 

ʅʠ ʥʘ ʦʜʥʦʤ ʠʟ ʩʫʜʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʩʪʦʷʥʥʦʡ ʢʘʚʠʪʘʮʠʠ ʧʨʠ ʩʢʦʨʦʩʪʠ ʤʝʥʝʝ 5 ʫʟʣʦʚ. ʆʜʥʘ-
ʢʦ ʥʘ ʩʢʦʨʦʩʪʠ 4 ʫʟʣʘ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʣʫʯʘʡʥʳʝ ʩʠʛʥʘʣʳ ʩʭʣʦʧʳʚʘʥʠʷ ʧʫʟʳʨʴʢʦʚ. ɸʥʘʣʠʟ ʚʠʜʝʦ-
ʟʘʧʠʩʠ ʩ ʢʘʤʝʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʧʫʟʳʨʴʢʠ ʚ ʚʦʜʝ 
ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʢʦʥʯʠʢʫ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʛʜʝ ʦʥʠ ʨʘʩʰʠʨʷʶʪʩʷ, ʘ ʟʘʪʝʤ ʩʭʣʦʧʳʚʘʶʪʩʷ. ʅʘ ʛʨʝʙʥʦʤ ʚʠʥ-
ʪʝ ʥʘ 5-ʤʝʪʨʦʚʦʡ ʣʦʜʢʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 5 ʫʟʣʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʟʥʠʢʘʝʪ ʢʘʚʠʪʘʮʠʷ ʢʦʥʮʝʚʦʛʦ ʚʠʭʨʷ. 
ʇʨʠ 6 ʫʟʣʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʨʘʟʚʠʪʘʷ ʢʘʚʠʪʘʮʠʷ ʢʦʥʮʝʚʦʛʦ ʚʠʭʨʷ ʩ ʢʘʚʠʪʠʨʫʶʱʠʤʠ ʚʠʭʨʷʤʠ 
ʥʘ ʢʦʥʮʘʭ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʤʠʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʠʘʤʝʪʨʦʚ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ, ʧʨʝʞʜʝ 
ʯʝʤ ʦʥʠ ʨʘʩʧʘʜʫʪʩʷ ʠ ʨʘʟʨʫʰʘʪʩʷ. ʀʟʦʙʨʘʞʝʥʠʷ ʢʘʚʠʪʘʮʠʠ ʧʨʠ 5 ʠ 6 ʫʟʣʘʭ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4. 
ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʘʚʠʪʘʮʠʠ ʥʘ 6-ʤʝʪʨʦʚʦʡ ʣʦʜʢʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʘʥʘʣʦʛʠʯʥʦʡ ʩʭʝʤʝ, ʥʦ ʧʨʠ 
ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ: ʢʘʚʠʪʘʮʠʷ ʢʦʥʮʝʚʦʛʦ ʚʠʭʨʷ ʩʥʘʯʘʣʘ ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʩʢʦʨʦʩʪʠ 6 ʫʟ-
ʣʦʚ, ʥʦ ʧʦʣʥʦʩʪʴʶ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʜʦ 8 ʫʟʣʦʚ. ʆʪʯʘʩʪʠ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʛʨʝʙʥʦʤ ʚʠʥ-
ʪʝ 6-ʤʝʪʨʦʚʦʡ ʣʦʜʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʠʥʪ ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʩ ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʴʶ. 
ʇʨʠ ʩʢʦʨʦʩʪʠ 5 ʫʟʣʦʚ ʚʝʣʠʯʠʥʘ ʢʘʚʠʪʘʮʠʠ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʛʨʝʙʥʦ-
ʛʦ ʚʠʥʪʘ, ʩʦʩʪʘʚʣʷʝʪ ůn = 0,76 ʜʣʷ ʣʦʜʢʠ ʜʣʠʥʦʡ 5 ʤ ʠ ůn = 1,32 ʜʣʷ ʣʦʜʢʠ ʜʣʠʥʦʡ 6 ʤ. ʇʨʠ ʩʢʦʨʦʩʪʠ 6 
ʫʟʣʦʚ ʦʥʘ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ ůn = 0,90 ʜʣʷ ʣʦʜʢʠ ʜʣʠʥʦʡ 6 ʤ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʚʠʪʘʮʠʷ ʩʥʘʯʘʣʘ ʚʦʟʥʠ-
ʢʘʝʪ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʯʠʩʣʝ ʢʘʚʠʪʘʮʠʠ ʜʣʷ ʜʚʫʭ ʩʫʜʦʚ. ʋʟʢʦʧʦʣʦʩʥʳʝ ʩʧʝʢʪʨʳ ʜʣʷ ʜʚʫʭ ʩʫʜʦʚ ʧʦʢʘʟʘʥʳ 
ʥʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4 ʧʨʠ 6 ʠ 10 ʫʟʣʘʭ. ɼʣʷ ʣʦʜʢʠ ʜʣʠʥʦʡ 5 ʤ ʧʨʠ ʩʢʦʨʦʩʪʠ 6 ʫʟʣʦʚ ʩʢʦʨʦʩʪʴ ʣʦʧʘʩʪʝʡ ʦʯʝʥʴ 
ʚʳʨʘʞʝʥʘ, ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʚʩʧʣʝʩʢ ʩ ʯʘʩʪʦʪʦʡ ʦʢʦʣʦ 400 ɻʮ. ʕʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʰʫʤʘ 
ʢʘʚʠʪʘʮʠʠ ʢʦʥʮʝʚʦʛʦ ʚʠʭʨʷ [12].  

ɼʣʷ 6-ʤʝʪʨʦʚʦʡ ʣʦʜʢʠ ʵʪʦ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʟʘʤʝʪʥʦ ʠʟ-ʟʘ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ ʧʦʷʚʣʝʥʠʷ ʢʘʚʠʪʘʮʠʠ. 
ʋʚʝʣʠʯʝʥʠʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʰʫʤʘ ʥʘ 6-ʤʝʪʨʦʚʦʡ ʣʦʜʢʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʪ 6 ʜʦ 10 ʫʟʣʦʚ ʩʦʚʧʘʜʘʝʪ ʩ 
ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʢʘʚʠʪʘʮʠʷ. ʇʨʠ ʩʢʦʨʦʩʪʠ 10 ʫʟʣʦʚ ʥʘ ʦʙʦʠʭ ʩʫʜʘʭ ʚʠʜʝʥ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʚʳʩʪʫʧ, 
ʥʦ ʦʥ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʟʘʤʝʪʝʥ, ʘ ʫʨʦʚʝʥʴ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʰʫʤʘ ʥʘ 5-ʤʝʪʨʦʚʦʡ ʣʦʜʢʝ ʧʨʠ ʩʢʦʨʦʩʪʠ 10 
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ʫʟʣʦʚ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʩʢʦʨʦʩʪʠ 6 ʫʟʣʦʚ. ʅʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦʙʳ 
ʣʫʯʰʝ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤʳ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʩʢʦʣʴʢʫ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ 
ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʰʫʤʘ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʣʝʝ ʢʨʫʧʥʳʤ ʩʫʜʘʤ. 

 
ʉʡʪ. 3. ʌʩʧʛʦʡ ʬʠʣʧʨʧʤʧʪʦʧʜʧ ʡʪʫʧʰʦʡʣʙ ʝʤʸ ʝʛʬʮ ʪʬʝʧʛ ʪʧ ʪʣʧʩʧʪʫʵʷ 6 ʬʠ. 

 

 
ʉʡʪ. 4. ʌʩʧʛʦʡ ʬʠʣʧʨʧʤʧʪʦʧʜʧ ʡʪʫʧʰʦʡʣʙ ʝʤʸ ʝʛʬʮ ʪʬʝʧʛ ʪʧ ʪʣʧʩʧʪʫʵʷ 10 ʬʠ. 
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ʄʦʞʥʦ ʦʙʦʩʥʦʚʘʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʝʠʩʧʨʘʚʥʳʡ ʛʨʝʙʥʦʡ ʚʠʥʪ ʙʫʜʝʪ ʧʨʦʷʚʣʷʪʴ ʢʘʚʠʪʘʮʠʶ 
ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ, ʯʝʤ ʯʠʩʪʳʡ, ʠ ʯʪʦ ʫʨʦʚʝʥʴ ʢʘʚʠʪʘʮʠʠ ʧʨʠ ʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʙʫʜʝʪ ʥʠʞʝ. ʅʝ-
ʠʩʧʨʘʚʥʳʡ ʛʨʝʙʥʦʡ ʚʠʥʪ ʙʫʜʝʪ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ ʙʳʩʪʨʝʝ, ʯʪʦ-
ʙʳ ʜʦʩʪʠʯʴ ʪʦʡ ʞʝ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ. ʕʣʝʤʝʥʪʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʪʘʢʞʝ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥ-
ʪʨʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʧʫʟʳʨʴʢʦʚ, ʩʪʘʙʠʣʠʟʠʨʫʷ ʦʙʲʝʤʳ ʛʘʟʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʠʥʪʘ. ʂʦʣʝʙʘʥʠʷ ʜʘʚʣʝʥʠʷ 
ʠʟ-ʟʘ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʩʦʟʜʘʚʘʝʤʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ, ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʤʝʩʪʥʦʝ ʜʘʚʣʝ-
ʥʠʝ ʫʧʘʜʝʪ ʥʠʞʝ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʨʘʥʴʰʝ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʢʘʚʠ-
ʪʘʮʠʠ ʢʦʥʮʝʚʦʛʦ ʚʠʭʨʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʥʘ ʢʦʥʮʝ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʩʥʠʞʘʪʴ ʵʪʦʪ ʪʠʧ ʢʘʚʠʪʘʮʠʠ, ʠʟʤʝ-
ʥʷʷ ʧʨʦʮʝʩʩ ʩʚʝʨʪʳʚʘʥʠʷ ʠ ʧʨʠʚʦʜʷ ʢ ʦʩʣʘʙʣʝʥʠʶ ʩʠʣʳ ʟʘʚʠʭʨʝʥʠʷ [13, 14]. ʏʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ, ʢʘʢ 
ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʠ ʧʦʚʨʝʞʜʝʥʠʷ/ʠʟʥʦʩ ʚʣʠʷʶʪ ʥʘ ʫʨʦʚʝʥʴ ʰʫʤʘ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳ-
ʪʘʥʠʷ ʥʘ ʩʢʦʨʦʩʪʠ 6 ʠ 10 ʫʟʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʠʩʪʦʛʦ, ʩʣʝʛʢʘ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʦʙʨʘ-
ʙʦʪʘʥʥʦʛʦ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ. ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʙʳʣʘ ʫʚʝʣʠʯʝʥʘ ʧʫʪʝʤ ʩʣʫʯʘʡʥʦʛʦ ʥʘʥʝʩʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 
ʪʦʣʱʠʥʦʡ 1-2 ʤʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʦʧʘʩʪʝʡ. ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʘʪʝʨʠʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʵʪʠʭ 
ʚʠʥʪʦʚ ʧʨʠʚʝʜʝʥʘ ʚ [10]. ʋʨʦʚʥʠ ʠʟʣʫʯʝʥʠʷ ʫʟʢʦʧʦʣʦʩʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 5, ʠ ʵʪʦ ʧʦʜ-
ʪʚʝʨʞʜʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʘʞʝ ʦʯʝʥʴ ʫʤʝʨʝʥʥʳʡ ʫʨʦʚʝʥʴ ʠʟʥʦʩʘ ʠʣʠ 
ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʩʥʠʞʝʥʠʷ ʢʘʚʠʪʘʮʠʠ ʢʦʥʮʝʚʦʛʦ ʚʠʭ-
ʨʷ. ɺʠʥʪ ʧʦ-ʧʨʝʞʥʝʤʫ ʚʨʘʱʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 6 ʫʟʣʦʚ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 6, ʥʦ ʦʥ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 
ʬʨʘʛʤʝʥʪʠʨʦʚʘʥ ʠ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʪʘʢ ʜʘʣʝʢʦ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʰʫʤ, ʚʳʟʚʘʥʥʳʡ 
ʩʞʘʪʠʝʤ (ʦʙʳʯʥʦ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ), ʦʩʪʘʝʪʩʷ ʪʘʢʠʤ ʞʝ, ʥʦ ʰʫʤ ʙʦʣʝʝ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ, ʩʚʷʟʘʥʥʳʡ ʩ 
ʢʦʣʝʙʣʶʱʠʤʠʩʷ ʦʙʲʝʤʘʤʠ ʨʝʟʦʥʘʪʦʨʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. 

ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʥʝʜʘʚʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʚʠʪʘʮʠʠ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʥʘ ʥʝʙʦʣʴ-
ʰʠʭ ʩʫʜʘʭ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʢʘʚʠʪʘʮʠʠ ʚ ʩʧʦʢʦʡʥʦʡ ʚʦʜʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 5 ʫʟ-
ʣʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʘʚʠʪʘʮʠʷ, ʚʝʨʦʷʪʥʦ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʵʪʠʭ ʩʫʜʘʭ ʧʨʠ ʙʦʣʴʰʠʥ-
ʩʪʚʝ ʨʘʙʦʯʠʭ ʩʢʦʨʦʩʪʝʡ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʦʟʥʠʢʘʝʪ ʚʠʭʨʝʚʘʷ ʢʘʚʠʪʘʮʠʷ, ʩʦʧʨʦ-
ʚʦʞʜʘʶʱʘʷʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʩʠʣʝʥʠʝʤ ʰʫʤʘ ʢʘʢ ʥʘ ʥʠʟʢʠʭ, ʪʘʢ ʠ ʥʘ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ. ʆʜʥʘʢʦ ʵʪʦʪ 
ʰʫʤ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʥʝ ʚʩʝʛʜʘ ʠ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʠʥʦʛʜʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ 
ʩʫʜʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʨʫʙʳʡ ʠʣʠ ʧʦʚʨʝʞʜʝʥʥʳʡ ʚʠʥʪ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʤʦʞʝʪ ʧʨʦ-
ʠʟʚʦʜʠʪʴ ʤʝʥʴʰʝ ʰʫʤʘ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʳʜʫʱʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [14], ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʰʝʨʦʭʦʚʘ-
ʪʦʩʪʴ (ʠʣʠ ʵʣʝʤʝʥʪʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʣʦʧʘʩʪʝʡ) ʠʟʤʝʥʷʶʪ ʧʨʦʮʝʩʩ ʬʦʨʤʠ-
ʨʦʚʘʥʠʷ ʚʠʭʨʷ ʠ ʩʥʠʞʘʶʪ ʝʛʦ ʧʨʦʯʥʦʩʪʴ. 
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ɹʫpʦʚʳʝ..ʚʳʰʢʠ..̫ ʚʣʷʶʪʩʷ..ʢʣʶʯʝʚʳʤʠ..ʛpʫʟʦʧʦʜʲʝʤʥʳʤʠ.ʩʦʦpʫʞʝʥʠʷʤʠ,.ʦʧpʝʜʝʣʷʶʱʠʤʠ ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʙʫpʦʚʦʡ ʫʩʪʘʥʦʚʢʠ. ʀʭ ʛʣʘʚʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ï ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣ-
ʥʦʛʦ ʮʠʢʣʘ ʧʦʜʲʝʤʘ ʠ ʩʧʫʩʢʘ ʙʫpʠʣʴʥʳʭ ʠ ʦʙʩʘʜʥʳʭ ʢʦʣʦʥʥ (ʉʇʆ). ʂpʦʤʝ ʪʦʛʦ, ʙʫpʦʚʳʝ ʚʳʰʢʠ pʝʰʘʶʪ 
ʠ ʜpʫʛʠʝ ʟʘʜʘʯʠ. ʆʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ï ʫʜʝpʞʘʥʠʝ ʙʫpʠʣʴʥʦʡ ʢʦʣʦʥʥʳ ʥʘ ʪʘʣʝʚʦʡ ʩʠʩʪʝʤʝ ʚ pʝʞʠʤʝ 
ʙʫpʝʥʠʷ ʩ pʘʟʛpʫʟʢʦʡ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ pʝʛʫʣʠpʦʚʘʥʠʷ ʥʘʛpʫʟʢʠ ʥʘ ʜʦʣʦʪʦ: ʯʘʩʪʴ ʚʝʩʘ ʢʦʣʦʥʥʳ 
ʧʝpʝʜʘʝʪʩʷ ʥʘ ʚʳʰʢʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʜʦʟʠpʦʚʘʪʴ ʦʩʝʚʦʝ ʫʩʠʣʠʝ ʥʘ ʟʘʙʦʡ. 
ʋʩʪʘʥʦʚʢʘ ʩʚʝʯʝʡ, ʠʟʚʣʝʯʝʥʥʳʭ ʠʟ ʩʢʚʘʞʠʥʳ. ɺʳʰʢʠ ʠ ʤʘʯʪʳ ʦʙʦpʫʜʦʚʘʥʳ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʣʦ-

ʱʘʜʢʘʤʠ (ʧʘʣʴʮʘʤʠ) ʜʣʷ ʚʝpʪʠʢʘʣʴʥʦʛʦ ʭpʘʥʝʥʠʷ ʩʚʝʯʝʡ (ʩʜʚʦʝʥʥʳʭ, ʩʪpʦʝʥʥʳʭ ʪpʫʙ), ʯʪʦ ʵʢʦʥʦʤʠʪ 
ʚpʝʤʷ ʧpʠ ʧʦʩʣʝʜʫʶʱʝʤ ʩʧʫʩʢʝ. 
ʈʘʟʤʝʱʝʥʠʝ ʩpʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʉʇʆ: ʥʘʧpʠʤʝp, ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʧʦʜʚʦʜʘ ʠ 

ʦʪʚʦʜʘ ʙʫpʠʣʴʥʳʭ ʪpʫʙ, ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʠʣʠ ʛʠʜpʘʚʣʠʯʝʩʢʠʭ ʢʣʶʯʝʡ, ʵʣʝʚʘʪʦpʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 
ʢpʶʢʦʙʣʦʢʦʚ, ʩʠʩʪʝʤ ʚʠʜʝʦʢʦʥʪpʦʣʷ ʠ ʫʧpʘʚʣʝʥʠʷ. 
ʆʩʦʙʳʡ ʪʠʧ ï ʧʠpʘʤʠʜʦʦʙpʘʟʥʳʝ ʪpʝʭʛpʘʥʥʳʝ ʙʫpʦʚʳʝ ʚʳʰʢʠ, ʰʠpʦʢʦ ʠʟʚʝʩʪʥʳʝ ʢʘʢ çʪpʝʥʦʛʠè 

(ʠʣʠ çʤʘʯʪʳ-ʪpʝʥʦʛʠè). ʀʭ ʢʦʥʩʪpʫʢʮʠʷ ʧpʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧpʦʩʪpʘʥʩʪʚʝʥʥʫʶ ʬʝpʤʫ ʪpʝʫʛʦʣʴʥʦʛʦ ʩʝ-
ʯʝʥʠʷ, ʩʫʞʘʶʱʫʶʩʷ ʢ ʚʝpʭʫ. 
ʇʚʤʙʪʫʵ ʨpʡʥʞʦʞʦʡʸ ʡ ʣʧʦʪʫpʬʣʫʡʛʦʴʞ ʧʪʧʚʞʦʦʧʪʫʡ ʫpʞʦʧʜ 
ʊpʝʭʛpʘʥʥʳʝ ʚʳʰʢʠ-ʪpʝʥʦʛʠ ʥʝ ʷʚʣʷʶʪʩʷ ʫʥʠʚʝpʩʘʣʴʥʳʤ pʝʰʝʥʠʝʤ, ʥʦ ʜʣʷ ʦʧpʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩ-

ʩʘ ʟʘʜʘʯ ʦʥʠ ʥʝʟʘʤʝʥʠʤʳ. ʆʩʥʦʚʥʦʝ ʠʭ ʥʘʟʥʘʯʝʥʠʝ ï ʵʪʦ ʩʦʦpʫʞʝʥʠʝ ʥʝʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ, ʢʘʢ ʚʝpʪʠ-
ʢʘʣʴʥʳʭ, ʪʘʢ ʠ ʩ ʥʘʢʣʦʥʥʳʤ ʥʘʧpʘʚʣʝʥʠʝʤ ʩʪʚʦʣʘ. ʊʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪpʝʥʦʛ ʧʦʟʚʦʣʷʶʪ ʚʝʩʪʠ 
ʙʫpʝʥʠʝ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 300õ400 ʤʝʪpʦʚ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʙʫpʝʥʠʝ ʚʝʜʝʪʩʷ ʚ ʤʷʛʢʠʭ ʧʦpʦʜʘʭ 
ʧpʠ ʙʣʘʛʦʧpʠʷʪʥʦʡ  ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʚʦʟʤʦʞʥʘ ʧpʦʭʦʜʢʘ ʩʢʚʘʞʠʥ ʛʣʫʙʠʥʦʡ ʜʦ 500 ʤʝʪpʦʚ [1]. 
ʆʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʪpʝʥʦʛ ʚ ʧʦʣʥʦʡ ʤʝpʝ ʧpʦʷʚʣʷʝʪʩʷ ʚ ʩʧʝʮʠʬʠʢʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ...ʆʥʠ 

ʦpʠʝʥʪʠpʦʚaʥʳ ʥʘ pʘʙʦʪʫ ʚ ʪpʫʜʥʦʜʦʩʪʫʧʥʳʭ ʠ ʵʢʦʣʦʛʠʯeʩʢʠ ʯʫʚʩʪʚʠʪeʣʴʥʳʭ pʝʛʠʦʥaʭ: ʚ ʪʘʝʞʥʦʡ ʠ 
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ʙʦʣʦʪʠʩʪʦʡ ʤʝʩʪʥʦʩʪʠ, ʛʦpʥʳʭ pʘʡʦʥʘʭ, ʧʫʩʪʳʥʷʭ ʠ ʥʘ ʪʝppʠʪʦpʠʷʭ ʂpʘʡʥʝʛʦ ʉʝʚʝpʘ. ɺ ʪʘʢʠʭ ʤʝʩʪʘʭ 
ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦpʘʤʠ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʘʥʪpʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʜʝʩʴ ʩʪʘʥʜʘpʪʥʳʭ ʪʷʞʝʣʳʭ ʚʳʰʝʢ ʥʝʮʝʣʝʩʦʦʙpʘʟʥʦ, ʪʘʢ ʢʘʢ ʪpʝʙʫʝʪ ʤʦʱʥʳʭ ʬʫʥʜʘ-
ʤʝʥʪʦʚ ʠ ʩʣʦʞʥʦʡ ʣʦʛʠʩʪʠʢʠ. 
ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟpʝʥʠʷ, ʧpʠʤʝʥʝʥʠʝ ʪpʝʥʦʛ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʙʦʣʝʝ ʯʝʤ ʦʧpʘʚʜʘʥʦ. ʀʭ ʤʘ-

ʣʳʡ ʚʝʩ ʧʦʟʚʦʣʷʝʪ ʧʝpʝʚʦʟʠʪʴ ʢʦʥʩʪpʫʢʮʠʠ ʥʘ ʚʥʝʰʥʝʡ ʧʦʜʚʝʩʢʝ ʚʝpʪʦʣʝʪʦʚ, ʚ ʢʫʟʦʚʘʭ ʚʝʟʜʝʭʦʜʦʚ ʠʣʠ 
pʘʟʙʠpʘʪʴ ʠʭ ʥʘ ʢʦʤʧʘʢʪʥʳʝ ʧʘʢʝʪʳ ʜʣʷ ʪpʘʥʩʧʦpʪʠpʦʚʢʠ ʣʶʙʳʤ ʚʠʜʦʤ ʪpʘʥʩʧʦpʪʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʠ 
ʧpʦʩʪʦʪʫ ʤʦʥʪʘʞʘ: ʜʣʷ ʩʙʦpʢʠ ʪpʝʥʦʛʠ ʥʝ ʪpʝʙʫʝʪʩʷ ʪʷʞʝʣʘʷ ʢpʘʥʦʚʘʷ ʪʝʭʥʠʢʘ, ʜʦʩʪʘʪʦʯʥʦ pʫʯʥʳʭ ʣʝʙʝ-
ʜʦʢ ʠʣʠ ʪpʘʢʪʦpʥʦʡ ʪʷʛʠ. ʇʣʘʪʦʡ ʟʘ ʪʘʢʫʶ ʤʦʙʠʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʤʝʥʴʰʘʷ, ʧʦ ʩpʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘpʪʥʳ-
ʤʠ ʚʳʰʢʘʤʠ, ʚʝʪpʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʛpʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʠ ʜʦʧʫʩʪʠʤʘʷ ʚʳʩʦʪʘ ʜʣʷ ʭpʘʥʝʥʠʷ ʩʚʝʯʝʡ [1]. 
ɹʣʫʬʙʤʵʦʧʪʫʵ ʧʚʦʧʛʤʞʦʡʸ ʨʙpʣʙ ʚʬpʧʛʴʮ ʬʪʫʙʦʧʛʧʣ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚpʝʤʷ ʚ pʦʩʩʠʡʩʢʦʡ ʛʝʦʣʦʛʦpʘʟʚʝʜʢʝ ʦʩʪpʦ ʩʪʦʠʪ ʚʦʧpʦʩ ʦʙʥʦʚʣʝʥʠʷ ʧʘpʢʘ ʙʫpʦʚʦʛʦ 

ʦʙʦpʫʜʦʚʘʥʠʷ. ʄʥʦʛʠʝ ʫʩʪʘʥʦʚʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʫʜʘʣʝʥʥʳʭ pʘʡʦʥʘʭ ʉʠʙʠpʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʬʠʟʠʯʝ-
ʩʢʠ ʠ ʤʦpʘʣʴʥʦ ʫʩʪʘpʝʣʠ, ʥʝ ʦʪʚʝʯʘʷ ʩʦʚpʝʤʝʥʥʳʤ ʪpʝʙʦʚʘʥʠʷʤ ʧʦ ʵʥʝpʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ. ʇpʠ ʵʪʦʤ ʟʘʢʫʧʢʘ ʪʷʞʝʣʳʭ ʠʤʧʦpʪʥʳʭ ʠʣʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʙʫpʝʥʠʷ ʥʝʛʣʫʙʦʢʠʭ 
pʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ ʯʘʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʦʧpʘʚʜʘʥʥʘ. ʊʘʢʦʝ ʦʙʦpʫʜʦʚʘʥʠʝ ʪpʝʙʫʝʪ ʩʪpʦʠʪʝʣʴʩʪʚʘ 
ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ, ʦʙʫʩʪpʦʡʩʪʚʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʦʢ ʠ ʧpʠʚʣʝʯʝʥʠʷ ʤʦʱʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʤʦʥʪʘʞʘ, ʯʪʦ 
ʚ ʫʩʣʦʚʠʷʭ ʪʘʡʛʠ ʠʣʠ ʪʫʥʜpʳ ʢpʘʡʥʝ ʩʣʦʞʥʦ ʠ ʜʦpʦʛʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʟʘʧpʦʩ ʥʘ ʩʦʟʜʘʥʠʝ ʠ 
ʦʙʥʦʚʣʝʥʠʝ ʧʘpʢʘ ʣʝʛʢʠʭ, ʤʦʜʫʣʴʥʳʭ ʠ ʚʳʩʦʢʦʤʦʙʠʣʴʥʳʭ ʙʫpʦʚʳʭ ʫʩʪʘʥʦʚʦʢ, ʩʧʦʩʦʙʥʳʭ ʙʳʩʪpʦ 
pʘʟʚʦpʘʯʠʚʘʪʴʩʷ ʥʘ ʪʦʯʢʝ ʠ ʪʘʢʞʝ ʙʳʩʪpʦ ʧʝpʝʤʝʱʘʪʴʩʷ ʥʘ ʥʦʚʫʶ. ʊpʝʭʛpʘʥʥʳʝ ʚʳʰʢʠ-ʪpʝʥʦʛʠ ʢʘʢ pʘʟ 
ʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʪʘʢʠʭ ʤʦʙʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʢpʘʪʠʪʴ 
ʚpʝʤʷ ʥʘ ʤʦʥʪʘʞʥʦ-ʜʝʤʦʥʪʘʞʥʳʝ pʘʙʦʪʳ, ʩʥʠʟʠʪʴ ʟʘʪpʘʪʳ ʥʘ ʣʦʛʠʩʪʠʢʫ ʠ ʤʠʥʠʤʠʟʠpʦʚʘʪʴ ʫʱʝpʙ 
ʦʢpʫʞʘʶʱʝʡ ʩpʝʜʝ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʞʝʩʪʢʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʪpʝʙʦ-
ʚʘʥʠʷʤʠ. ʊʘʢʠʤ ʦʙpʘʟʦʤ, ʧpʦʝʢʪʠpʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʧʘpʘʤʝʪpʦʚ ʪpʝʥʦʛ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠʥ-
ʞʝʥʝpʥʦʡ ʟʘʜʘʯʝʡ, ʥʘʧpʘʚʣʝʥʥʦʡ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ pʘʟʚʝʜʦʯʥʦʛʦ ʙʫpʝʥʠʷ. 
ʇpʦʚʝʜʸʤ ʛpʘʬʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ pʘʩʯʸʪʳ ʦʩʥʦʚʥʳʭ ʛʝʦʤʝʪpʠʯʝʩʢʠʭ pʘʟʤʝpʦʚ ʪpʝʭʛpʘʥʥʦʡ ʚʳʰʢʠ, 

ʢʘʢ ʧpʦʩʪʦʛʦ, ʥʦ ʥʘʠʙʦʣʝʝ pʘʩʧpʦʩʪpʘʥʸʥʥʦʛʦ ʩʙʦpʦʯʥʦʛʦ ʘʛpʝʛʘʪʘ ʦʜʥʦʛʦ ʠʟ ʪʠʧʦʚ ʙʫpʦʚʳʭ ʫʩʪʘʥʦʚʦʢ. 
ʀʩʧʦʣʴʟʫʝʤ ʤʝʪʦʜʠʢʫ pʘʩʯʝʪʘ [2] ʠʟʣʦʞʝʥʥʫʶ ʥʠʞʝ. ʉ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʩʪpʫʢʮʠʠ, ʚʳʧʦʣʥʠʤ ʜʚʘ 
ʚʘpʠʘʥʪʘ pʘʩʯʸʪʘ. 
ɻpʘʬʠʯʝʩʢʘʷ..ʯʘʩʪʴ..ʠʩʩʣʝʜʦʚʘʥʠʷ ï pʘʟpʘʙʦʪʘʪʴ ʧʘpʘʤʝʪpʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʪpʝʥʦʛʠ. 
ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦpʷʜʢʝ. ʉ ʧʦʤʦʱʴʶ ʧpʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʬʦpʤʫʣ ʤʦʞʥʦ 

ʦʧpʝʜʝʣʠʪʴ ʛʝʦʤʝʪpʠʶ ʪpʝʥʦʛʠ ʜʣʷ ʜʚʫʭ ʪʠʧʦʚ ʩʢʚʘʞʠʥ ï ʚʝpʪʠʢʘʣʴʥʦʡ ʠ ʥʘʢʣʦʥʥʦʡ. 
1. ʇʨpʞʝʞʤʞʦʡʞ ʛʴʪʧʫʴ ʫpʞʦʧʜʡ ʝʤʸ ʛʞpʫʡʣʙʤʵʦʧʜʧ ʚʬpʞʦʡʸ ʡ ʦʙʣʤʧʦʦʧʢ ʛʴʪʧʫʴ ʝʤʸ 

ʦʙʣʤʧʦʦʧʜʧ ʚʬpʞʦʡʸ (pʠʩ. 1). 
H = k Ā ǎ 
ʛʜʝ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʦʟʤʦʞʥʳʡ ʧʝpʝʧʦʜʲʝʤ ʠ pʘʟʤʝpʳ ʵʣʝʚʘʪʦpʘ ʩ ʩʝpʴʛʦʡ, 

k.=1,3õ1,5; ǎ ï ʜʣʠʥʘ ʩʚʝʯʠ, ʚʳʙʠpʘʝʤʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʩʪpʫʢʮʠʝʡ ʩʢʚʘʞʠʥʳ. 
 

 
ʉʡʪ.1. ʋpʞʮʜpʙʦʦʙʸ ʚʬpʧʛʙʸ ʛʴʱʣʙ (ʫpʞʦʧʜʙ) ʝʤʸ ʛʞpʫʡʣʙʤʵʦʧʜʧ 

 (ʙ) ʡ ʦʙʣʤʧʦʦʧʜʧ (ʚ) ʚʬpʞʦʡʸ 
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2. ʇʨpʞʝʞʤʞʦʡʞ ʝʤʡʦʴ ʦʧʜ ʫpʞʦʧʜʡ 
2.1. ɽʤʸ ʛʞpʫʡʣʙʤʵʦʧʜʧ ʚʬpʞʦʡʸ 
ʇʨʠ ʨʘʩʯʝʪʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʪʨʝʥʦʛʠ (ʨʠʩ. 1, ʘ) ʰʠʨʠʥʫ b ʠ ʜʣʠʥʫ c ʥʘʟʥʘʯʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʘ-

ʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʧʨʠʤʝʥʷʝʤʦʛʦ ʙʫʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʥʷʪʦʡ ʩʭʝʤʳ ʝʛʦ ʫʩʪʘʥʦʚʢʠ: 
b = 1.4 õ 2,2 ʤ, ʩ = 4,8 õ 6,2 ʤ. 
ɿʘʪʝʤ ʚʳʯʠʩʣʷʶʪ ʜʣʠʥʫ ʆʆò ʧʦ ʬʦpʤʫʣʝ: 
OOò = H/cosɓ,  
ʛʜʝ ɓ = arctg(b/H). 
ɼʣʠʥʳ ʥʦʛ ʪpʝʥʦʛʠ L2 ʠ L3 ʦʧpʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙpʘʟʦʤ: 
L2 = L3 = OOò / cos◓, 
ʛʜʝ ◓ = arctg[c /(2 Ā OOò)]. 
ɼʣʠʥʘ L1 pʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦpʤʫʣʝ: 
L1 = H / cosŬ, 
ʛʜʝ ʫʛʦʣ Ŭ ʚʳʯʠʩʣʷʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʦʜʠʥʘʢʦʚʫʶ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʢʘʞʜʦʡ ʠʟ 

ʪʨʝʭ ʥʦʛ ʚʳʰʢʠ: 
Ŭ= arcsin(2sinɓcosɔ). 
2.2. ɽʤʸ ʦʙʣʤʧʦʦʧʜʧ ʚʬpʞʦʡʸ 
ɼʣʷ ʥʘʢʣʦʥʥʦʡ ʪʨʝʥʦʛʠ ʠʩʭʦʜʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʩʣʫʞʠʪ ʨʘʩʩʪʦʷʥʠʝ c, ʢʦʪʦʨʦʝ ʟʘʜʘʶʪ ʧʝʨʝʜ ʥʘʯʘ-

ʣʦʤ ʨʘʩʯʝʪʘ. 
(c = 4,8õ6,2 ʤ). 
ɺ ʵʪʦʤ ʩʣʫʯʘʝ b= HĀ cosɗ. 
ɼʣʠʥʳ ʥʦʛ ʪpʝʥʦʛʠ L2 ʠ L3 ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦpʤʫʣʝ: 
L2 = L3= H/cosɔ 
ʛʜʝ ɔ = arctg[c/(2H)]. 
ɼʣʠʥʘ L1 ʥʘʭʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʚʳpʘʞʝʥʠʶ: 
L1 = OOò /cosŬ = H (cosɓ/cosŬ) 
ʛʜʝ ʫʛʦʣ Ŭ ʥʘʭʦʜʷʪ ʧʦ ʫʩʣʦʚʠʶ Ŭ + ɓ = 30 õ 40Á. 
3. ʇʨpʞʝʞʤʞʦʡʞ ʦʙʡʚʧʤʵʱʞʢ ʪʡʤʴ ʛʞʪʙ ʦʙ ʣpʷʣʞ 
3.1. ɻ ʛʞpʫʡʣʙʤʵʦʧʢ ʪʣʛʙʟʡʦʴ ʪʡʤʙ ʛʞʪʙ ʦʙ ʣpʷʣʞ pʙʛʦʙ: 
Qʢp = ɓ Ā Q0 , 
ʛʜʝ ɓ ï ʙʝʟʨʘʟʤʝʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʧʦʪʝʨʠ ʥʘ ʪʨʝʥʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʪʨʫʙ ʠ 

ʨʠʩʢ ʠʭ ʟʘʢʣʠʥʠʚʘʥʠʷ ʚ ʩʢʚʘʞʠʥʝ; ʟʥʘʯʝʥʠʝ ɓ ʚʳʙʠʨʘʶʪ ʠʟ ʜʠʘʧʘʟʦʥʘ 1,5õ2,0; Q0 ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʘʩ-
ʩʘ ʙʫʨʠʣʴʥʦʡ ʣʠʙʦ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʩʢʚʘʞʠʥʳ; ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ Q0 = qL;  q 
ï ʤʘʩʩʘ (ʩʠʣʘ ʚʝʩʘ) ʦʜʥʦʛʦ ʧʦʛʦʥʥʦʛʦ ʤʝʪʨʘ ʪʨʫʙ; L ï ʧʦʣʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʦʣʦʥʥʳ ʙʫʨʦʚʳʭ ʪʨʫʙ. 
3.2 ɻ ʦʙʣʤʧʦʦʧʢ ʪʣʛʙʟʡʦʴ ʪʡʤʙ ʛʞʪʙ ʦʙ ʣpʷʣʞ ʛʴʰʡʪʤʸʞʫʪʸ ʨʧ ʭʧpʥʬʤʞ: 
Qʢp =Q0 Ŀ sinɗ + fĿ  Q0Ŀ cosɗ = Q0(sinɗ + f Ŀ cosɗ) 
ʛʜʝ f ï ʙʝʟʨʘʟʤʝʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʧʘʨʳ çʩʪʘʣʴ-ʛʦʨʥʘʷ ʧʦʨʦʜʘè; ʝʛʦ ʚʝʣʠʯʠʥʘ ʥʘʭʦʜʠʪʩʷ 

ʚ ʜʠʘʧʘʟʦʥʝ 0,2õ0,3. 
ɺʳʯʠʩʣʝʥʠʝ ʥʘʛʨʫʟʢʠ, ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʚʝʨʭʥʝʡ ʪʦʯʢʦʡ ʪʨʝʥʦʛʠ: 
R1 = 1,5 Ŀ ɣ Ā Ǽ Ā Qʣ, 
ʛʜʝ 1,5 ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʡ ʧʨʘʚʠʣʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ 50% ʧʝʨʝʛʨʫʟʢʝ); ɣ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʟʤʦʞʥʦʡ ʧʝʨʝʛʨʫʟʢʠ ʣʝʙʝʜʢʠ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʚ 
ʜʠʘʧʘʟʦʥʝ 1,2õ1,5; Ǽ ï ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʫʥ ʚ ʦʩʥʘʩʪʢʝ: ʯʠʩʣʦ ʧʦʜʚʠʞʥʳʭ ʩʪʨʫʥ ʧʣʶʩ ʨʘʙʦʯʠʡ 
ʢʦʥʝʮ ʢʘʥʘʪʘ ʠ ʥʝʧʦʜʚʠʞʥʘʷ ʚʝʪʚʴ (ʝʩʣʠ ʦʥʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ); ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ Ǽ = Ǽ1 + 1 (ʠʣʠ +2); Ǽ1 ï 
ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʠʞʥʳʭ (ʩʦʢʨʘʱʘʶʱʠʭʩʷ) ʩʪʨʫʥ ʪʘʣʝʚʦʡ ʩʠʩʪʝʤʳ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʦʪʥʦʰʝʥʠʝʤ ʥʘʛʨʫʟʢʠ 
ʥʘ ʢʨʶʢʝ Qʢʨ ʢ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʣʝʙʝʜʢʠ Qʣ      (Ǽ1 = Qʢʨ / Qʣ); Qʣ ï ʥʦʤʠʥʘʣʴʥʘʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʣʝ-
ʙʝʜʢʠ. 
ʇʘpʘʤʝʪpʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʪpʝʥʦʛʠ ʚʳʧʦʣʥʝʥʘ ʚ ʧpʦʛpʘʤʤʥʦʤ ʧʘʢʝʪʝ ʂʦʤʧʘʩ-3D, ʧpʝʜʩʪʘʚʣʝʥʘ ʥʘ 

pʠʩ. 2. 
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ʉʡc. 2. ʈʙpʙʥʞʫpʡʰʞʪʣʙʸ ʥʧʝʞʤʵ ʫpʞʦʧʜʡ 

 
ʋʙʚʤʡʯʙ 1 

ʈʙpʙʥʞʫpʴ ʫpʞʦʧʜʡ 
ʉʞʠʬʤʵʫʙʫʴ pʙʪʰʹʫʧʛ ʨʧ ʧʨʫʡʥʡʠʙʯʡʡ pʙʠʥʞpʧʛ ʫpʞʦʧʜʡ 

ʈʘʩʩʯʠʪʘʥʥʳʝ  
ʚʝʣʠʯʠʥʳ 

ɺʘpʠʘʥʪ 1 ɺʘpʠʘʥʪ 2 ʆʧʪʠʤʘʣʴʥʳʡ ʚʘpʠʘʥʪ 

H, ʤ 16,8 18,0 18,0 

b, ʤ 1,8 2,2 2,2 

c, ʤ 5,0 6,0 6,0 

L1, ʤ 17,2 18,5 18,5 

L2 = L3, ʤ 17,1 18,4 18,4 

Qʢp, ʢʅ 144,0 144,0 144,0 

R1, ʢʅ 390,0 390,0 390,0 

 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥ ʛpʘʬʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ pʘʩʯʝʪ ʪpʝʭʛpʘʥʥʦʡ ʙʫpʦʚʦʡ ʚʳʰʢʠ (ʪpʝʥʦ-

ʛʠ) ʜʣʷ ʚʝpʪʠʢʘʣʴʥʦʛʦ ʙʫpʝʥʠʷ. ʆʧpʝʜʝʣʝʥʳ ʛʝʦʤʝʪpʠʯʝʩʢʠʝ ʧʘpʘʤʝʪpʳ (H, b, c, L1, L2, L3) ʠ ʥʘʛpʫʟʢʠ 
(Qʢp, R1) ʜʣʷ ʜʚʫʭ ʚʘpʠʘʥʪʦʚ ʢʦʥʩʪpʫʢʮʠʠ. ʉpʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʘpʠʘʥʪ 2 (H = 18,0 ʤ, b 
= 2,2 ʤ, c = 6,0 ʤ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʧpʦʚʝʜʝʥʠʷ ʩʧʫʩʢʦ-ʧʦʜʲʝʤʥʳʭ 
ʦʧʝpʘʮʠʡ. pʘʟpʘʙʦʪʘʥʘ ʧʘpʘʤʝʪpʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪpʝʥʦʛʠ (pʠʩʫʥʦʢ 2), ʧʦʟʚʦʣʷʶʱʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʧʝpʝʩʪpʘʠʚʘʪʴ ʛʝʦʤʝʪpʠʶ ʧpʠ ʠʟʤʝʥʝʥʠʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʜʘʥʥʦʡ 
ʨʘʙʦʪʳ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧpʠ ʧpʦʝʢʪʠpʦʚʘʥʠʠ ʣʝʛʢʠʭ ʙʫpʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ 
ʪpʫʜʥʦʜʦʩʪʫʧʥʳʭ pʘʡʦʥʘʭ. 
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ɻʛʞʝʞʦʡʞ 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʟʘʤʝʥʘ ʬʦʥʘ ʷʚʣʷʝʪʩʷ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʝʡ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʩʚʷʟʘʥʥʦʡ ʩ ʚʳ-
ʜʝʣʝʥʠʝʤ ʦʙʲʝʢʪʘ ʧʝʨʝʜʥʝʛʦ ʧʣʘʥʘ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʩʦʚʤʝʱʝʥʠʝʤ ʝʛʦ ʩ ʥʦʚʳʤ ʬʦʥʦʤ. ʊʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ 
ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʚʠʜʝʦʩʚʷʟʠ, ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʠ ʤʦʙʠʣʴʥʳʭ ʨʝʜʘʢʪʦʨʘʭ. ʆʩʥʦʚʘ ʜʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ð 
ʩʝʛʤʝʥʪʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʨʘʟʜʝʣʝʥʠʝ ʧʠʢʩʝʣʝʡ ʥʘ ʦʙʣʘʩʪʠ ʦʙʲʝʢʪʘ ʠ ʬʦʥʘ [1, ʩ. 57]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʯʘʩʪʦ ʩʦʟʜʘʶʪʩʷ ʚ ʥʝʢʦʥ-
ʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ: ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʦʩʚʝʱʝʥʠʠ, ʥʘ ʩʣʦʞʥʦʤ ʬʦʥʝ, ʩ ʦʙʲʝʢʪʘʤʠ, ʠʤʝʶʱʠʤʠ ʚʦʣʦʩʳ, 
ʤʝʭ, ʧʦʣʫʧʨʦʟʨʘʯʥʳʝ ʜʝʪʘʣʠ ʠʣʠ ʨʘʟʤʳʪʳʝ ʛʨʘʥʠʮʳ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʦʩʪʘʷ ʙʠʥʘʨʥʘʷ ʤʘʩʢʘ ʧʨʠʚʦʜʠʪ ʢ 
ʦʨʝʦʣʘʤ, ʧʦʪʝʨʝ ʤʝʣʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʥʝʝʩʪʝʩʪʚʝʥʥʦʤʫ ʩʦʚʤʝʱʝʥʠʶ ʦʙʲʝʢʪʘ ʩ ʥʦʚʳʤ ʬʦʥʦʤ. 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʟʘʤʝʥʝ ʬʦʥʘ: ʨʘʩ-
ʩʤʦʪʨʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷ ʤʝʪʦʜʦʚ, ʢʨʠʪʝʨʠʠ ʩʣʦʞʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʩʭʝʤʘ ʚʳʙʦʨʘ ʦʙʨʘʙʦʪʢʠ. 
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ɹʦʙʤʡʠ ʪʬʲʞʪʫʛʬʷʲʡʮ ʨʧʝʮʧʝʧʛ 
ʂʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʟʥʘʢʠ ʷʨʢʦʩʪʠ, ʮʚʝʪʘ, 

ʢʦʥʪʫʨʦʚ ʠ ʪʝʢʩʪʫʨʳ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʦʨʦʛʦʚʘʷ ʦʙʨʘʙʦʪʢʘ, ʬʠʣʴʪʨʘʮʠʷ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠ 
ʘʣʛʦʨʠʪʤʳ ʥʘ ʦʩʥʦʚʝ ʛʨʘʬʦʚʳʭ ʤʦʜʝʣʝʡ. ʀʭ ʜʦʩʪʦʠʥʩʪʚʦ ð ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ. 
ʆʜʥʘʢʦ ʦʥʠ ʩʣʘʙʦ ʫʯʠʪʳʚʘʶʪ ʩʤʳʩʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʤʦʛʫʪ ʦʰʠʙʘʪʴʩʷ, ʝʩʣʠ ʦʙʲʝʢʪ ʠ 
ʬʦʥ ʙʣʠʟʢʠ ʧʦ ʮʚʝʪʫ ʠʣʠ ʪʝʢʩʪʫʨʝ [2, ʩ. 306]. 

ʅʝʡʨʦʩʝʪʝʚʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʡʪʠ ʦʪ ʧʦʠʩʢʘ ʦʪʜʝʣʴʥʳʭ ʢʦʥʪʫʨʦʚ ʢ ʙʦʣʝʝ ʩʦʜʝʨʞʘʪʝʣʴ-
ʥʦʤʫ ʘʥʘʣʠʟʫ ʠʟʦʙʨʘʞʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʚʣʝʢʘʶʪ ʧʨʠʟʥʘʢʠ ʨʘʟʥʳʭ ʫʨʦʚ-
ʥʝʡ: ʦʪ ʣʦʢʘʣʴʥʳʭ ʛʨʘʥʠʮ ʜʦ ʬʦʨʤʳ ʦʙʲʝʢʪʘ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʤʘʩʢʠ, ʥʦ ʩʦʟʜʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 
ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʩʣʦʚʠʡ ʩʲʝʤʢʠ [1, ʩ. 63]. 

ɻʣʘʚʥʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʪʠʚʦʨʝʯʠʠ ʤʝʞʜʫ ʢʘʯʝʩʪʚʦʤ ʠ ʩʢʦʨʦʩʪʴʶ. ʃʝʛ-
ʢʦʚʝʩʥʳʝ ʀʀ-ʤʦʜʝʣʠ ʫʜʦʙʥʳ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʝʨʚʠʩʦʚ, ʥʦ ʭʫʞʝ ʦʙʨʘʙʘʪʳʚʘʶʪ ʩʣʦʞʥʳʝ ʛʨʘʥʠ-
ʮʳ. ʂʨʫʧʥʳʝ ʤʦʜʝʣʠ ʩʝʛʤʝʥʪʘʮʠʠ ʜʘʶʪ ʙʦʣʝʝ ʪʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʦʜʥʘʢʦ ʪʨʝʙʫʶʪ ʙʦʣʴʰʝ ʧʘʤʷʪʠ ʠ 
ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʚʩʝʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʝ 
ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ. 

ʈʩʞʝʤʙʜʙʞʥʴʢ ʙʝʙʨʫʡʛʦʴʢ ʨʧʝʮʧʝ 
ɸʜʘʧʪʠʚʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʚʳʙʦʨ ʤʝʪʦʜʘ ʦʙʨʘ-

ʙʦʪʢʠ ʩ ʫʯʝʪʦʤ ʝʛʦ ʩʣʦʞʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʟʥʘʢʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʥʪʨʘʩʪ ʤʝʞʜʫ ʦʙʲʝʢʪʦʤ ʠ 
ʬʦʥʦʤ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʬʦʥʦʚʦʡ ʦʙʣʘʩʪʠ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʛʨʘʥʠʮ, ʥʘʣʠʯʠʝ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ, ʧʦʣʫʧʨʦ-
ʟʨʘʯʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʪʠʧ ʦʙʲʝʢʪʘ. ʊʘʢʦʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʷʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 
ʧʨʦʩʪʳʝ, ʩʨʝʜʥʠʝ ʠ ʩʣʦʞʥʳʝ. 

ɼʣʷ ʧʨʦʩʪʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʙʳʩʪʨʳʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʣʠ ʣʝʛʢʦʚʝʩ-
ʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʦʜʝʣʠ. ɼʣʷ ʠʟʦʙʨʘʞʝʥʠʡ ʩʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʥʝʡʨʦʩʝʪʝʚʫʶ ʩʝʛʤʝʥʪʘʮʠʶ ʩ ʧʦʩʪʦʙʨʘʙʦʪʢʦʡ ʤʘʩʢʠ. ɼʣʷ ʩʣʦʞʥʳʭ ʩʣʫʯʘʝʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʙʦ-
ʣʝʝ ʪʦʯʥʳʝ ʤʦʜʝʣʠ ʠ ʤʦʜʫʣʴ ʫʪʦʯʥʝʥʠʷ ʛʨʘʥʠʮ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʛʨʘʥʠʯʥʳʝ ʦʙʣʘʩʪʠ ʩʠʣʴʥʝʝ ʚʩʝʛʦ ʚʣʠ-
ʷʶʪ ʥʘ ʚʠʟʫʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʘ [3, ʩ. 1087]. 

ʆʙʦʙʱʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʧʷʪʴ ʵʪʘʧʦʚ: ʧʨʝʜʦʙʨʘʙʦʪʢʫ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʮʝʥʢʫ ʩʣʦʞʥʦʩʪʠ, ʚʳʙʦʨ 
ʤʝʪʦʜʘ ʩʝʛʤʝʥʪʘʮʠʠ, ʫʪʦʯʥʝʥʠʝ ʤʘʩʢʠ ʠ ʢʦʤʧʦʟʠʪʠʥʛ. ʅʘ ʵʪʘʧʝ ʧʦʩʪʦʙʨʘʙʦʪʢʠ ʫʜʘʣʷʶʪʩʷ ʰʫʤʳ, ʩʛʣʘʞʠʚʘ-
ʶʪʩʷ ʛʨʘʥʠʮʳ ʠ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʘʣʴʬʘ-ʢʘʥʘʣ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʩʦʭʨʘʥʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʠʜ ʨʝʟʫʣʴʪʘʪʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʭʝʤʳ ʩʦʩʪʦʠʪ ʚ ʨʘʮʠʦʥʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 
ʨʝʩʫʨʩʦʚ. ʉʠʩʪʝʤʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʪʷʞʝʣʫʶ ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʩʪʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʥʦ ʧʦʜʢʣʶʯʘʝʪ ʙʦʣʝʝ 
ʪʦʯʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʠ ʩʣʦʞʥʦʡ ʩʮʝʥʝ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʱʝʡ ʟʘʜʘʯʝ ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʡʨʦʩʝʪʝʚʳʭ ʨʝ-
ʰʝʥʠʡ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʘʯʝʩʪʚʦ, ʩʢʦʨʦʩʪʴ ʠ ʨʝʩʫʨʩʦʝʤʢʦʩʪʴ [4, ʩ. 56]. 

ʊʩʙʛʦʞʦʡʞ ʨʧʝʮʧʝʧʛ 
ʉʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʠʤʝʶʪ ʨʘʟʥʳʝ ʦʙʣʘʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʘʣʛʦ-

ʨʠʪʤʳ ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʨʦʩʪʳʭ ʫʩʣʦʚʠʡ, ʣʝʛʢʦʚʝʩʥʳʝ ʀʀ-ʤʦʜʝʣʠ ð ʜʣʷ ʙʳʩʪʨʦʡ ʦʙʨʘʙʦʪʢʠ, ʘ ʢʨʫʧʥʳʝ 
ʤʦʜʝʣʠ ð ʜʣʷ ʩʣʦʞʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʞʦʡʞ ʨʧʝʮʧʝʧʛ ʣ ʙʛʫʧʥʙʫʡʰʞʪʣʧʢ ʠʙʥʞʦʞ ʭʧʦʙ 

ʈʧʝʮʧʝ 
ʃʙʰʞʪʫʛʧ  

ʦʙ ʨʩʧʪʫʧʥ ʭʧʦʞ 
ʃʙʰʞʪʫʛʧ  

ʦʙ ʪʤʧʟʦʧʥ ʭʧʦʞ 
ʊʣʧʩʧʪʫʵ ɹʝʙʨʫʡʛʦʧʪʫʵ 

ʂʣʘʩʩʠʯʝʩʢʠʝ  
ʘʣʛʦʨʠʪʤʳ 

ʉʨʝʜʥʝʝ ʅʠʟʢʦʝ ɺʳʩʦʢʘʷ ʅʝʪ 

ʃʝʛʢʦʚʝʩʥʳʝ ʀʀ-
ʤʦʜʝʣʠ 

ɺʳʩʦʢʦʝ ʉʨʝʜʥʝʝ ɺʳʩʦʢʘʷ ʆʛʨʘʥʠʯʝʥʥʘʷ 

ʂʨʫʧʥʳʝ ʤʦʜʝʣʠ ʩʝʛ-
ʤʝʥʪʘʮʠʠ 

ɺʳʩʦʢʦʝ ɺʳʩʦʢʦʝ ʉʨʝʜʥʷʷ/ʥʠʟʢʘʷ ʅʝʪ 

ɸʜʘʧʪʠʚʥʳʡ ʧʦʜʭʦʜ ɺʳʩʦʢʦʝ ɺʳʩʦʢʦʝ 
ɿʘʚʠʩʠʪ ʦʪ ʩʣʦʞ-

ʥʦʩʪʠ 
ɼʘ 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʘʜʘʧʪʠʚʥʳʡ ʧʦʜʭʦʜ ʦʙʲʝʜʠʥʷʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ. ʆʥ ʧʦʟ-
ʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʙʳʩʪʨʳʝ ʨʝʰʝʥʠʷ ʪʘʤ, ʛʜʝ ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ, ʠ ʙʦʣʝʝ ʪʦʯʥʳʝ ʤʦʜʝʣʠ ʪʘʤ, ʛʜʝ ʙʝʟ ʥʠʭ 
ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪʩʷ ʢʘʯʝʩʪʚʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʨʠ-
ʝʤʣʝʤʦʡ ʩʢʦʨʦʩʪʠ. 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʪʘʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʨʠʢʠ ʢʘʯʝʩʪʚʘ 
ʩʝʛʤʝʥʪʘʮʠʠ ʠ ʤʘʪʠʨʦʚʘʥʠʷ: ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ, ʩʫʤʤʫ ʘʙʩʦʣʶʪʥʳʭ ʨʘʟʣʠʯʠʡ, ʦʰʠʙʢʫ ʛʨʘ-
ʜʠʝʥʪʘ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʥʝ ʪʦʣʴʢʦ 
ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʩʦʚʧʘʜʝʥʠʷ ʤʘʩʢʠ, ʥʦ ʠ ʢʘʯʝʩʪʚʫ ʛʨʘʥʠʮ ʦʙʲʝʢʪʘ [3, ʩ. 1089]. 

ʀʙʣʤʷʰʞʦʡʞ 
ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʟʘʤʝʥʘ ʬʦʥʘ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ, ʥʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 
ʫʩʪʦʡʯʠʚʦʛʦ ʢʘʯʝʩʪʚʘ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʝʡʨʦʩʝʪʝʚʳʝ ʤʝʪʦʜʳ ʧʦʚʳʰʘʶʪ ʪʦʯʥʦʩʪʴ, ʦʜʥʘʢʦ ʪʨʝʙʫʶʪ 
ʚʳʙʦʨʘ ʤʝʞʜʫ ʢʘʯʝʩʪʚʦʤ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʠʚʥʳʡ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʦʮʝʥʠʚʘʝʪ ʩʣʦʞʥʦʩʪʴ 
ʚʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʚʳʙʠʨʘʝʪ ʧʦʜʭʦʜʷʱʠʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘ-
ʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʚ ʨʝʜʘʢʪʦʨʘʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʚʠʜʝʦʩʚʷʟʠ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ. 

ɼʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʩʣʦʞʥʦʩʪʠ ʠʟʦʙʨʘ-
ʞʝʥʠʷ, ʚʳʙʦʨ ʙʘʟʦʚʳʭ ʤʦʜʝʣʝʡ ʩʝʛʤʝʥʪʘʮʠʠ, ʩʦʟʜʘʥʠʝ ʤʦʜʫʣʷ ʫʪʦʯʥʝʥʠʷ ʛʨʘʥʠʮ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ 
ʩʨʘʚʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʨʝʰʝʥʠʷʤʠ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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РЕАЛИЗАЦИЯ И АПРОБАЦИЯ ПРОГРАММНОГО 
МОДУЛЯ ВОСПРОИЗВОДИМОГО 
ФОРМИРОВАНИЯ СТАТИСТИЧЕСКИХ 
ПОКАЗАТЕЛЕЙ 

Сотников Даниил Николаевич 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʦʣʷʥʠʢ ʊ. ʅ. 
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʩʪʘ-
ʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʥʝ ʦʙʱʝʡ 
ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ, ʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʪʫʨʦʚ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ, ʢʘʥʦʥʠʯʝʩʢʦʛʦ 
ʭʨʘʥʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʧʨʘʚʠʣʘʤʠ ʨʘʩʯʸʪʘ, ʚʳʯʠʩʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʧʫʙʣʠʢʘʮʠʠ 
ʨʝʟʫʣʴʪʘʪʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʬʠʢʩʘʮʠʝʡ 
ʚʝʨʩʠʠ ʧʨʘʚʠʣʘ ʨʘʩʯʸʪʘ, ʨʘʩʯʸʪʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʠ ʥʘʙʦʨʘ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʇʨʠʚʝʜʝʥʳ ʨʝ-
ʟʫʣʴʪʘʪʳ ʘʧʨʦʙʘʮʠʠ ʤʦʜʫʣʷ ʥʘ ʪʝʩʪʦʚʦʤ ʩʪʝʥʜʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʧʨʘʚʠʣʘ ʨʘʩʯʸʪʘ, ʚʦʩʧʨʦʠʟʚʦʜʠ-
ʤʦʩʪʴ, ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ, ʤʠʢʨʦʩʝʨʚʠʩʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʢʘʥʦʥʠʯʝʩʢʦʝ ʭʨʘʥʠʣʠʱʝ, ʘʧʨʦʙʘʮʠʷ. 
 
IMPLEMENTATION AND TESTING OF A SOFTWARE MODULE FOR REPRODUCIBLE FORMATION OF 

STATISTICAL INDICATORS 
 

Sotnikov Daniil Nikolaevich 
 

Scientific adviser: Solyanik T. N. 
 

Abstract: the paper considers the implementation of a software module for managing and processing statisti-
cal data in a distributed information environment. The focus is shifted from the general architectural model to 
the practical implementation of data ingestion, canonical storage, calculation rule management, indicator cal-
culation, quality control and result publication. It is shown that reproducibility of a statistical indicator is 
achieved by fixing the calculation rule version, the calculation context and the prepared observations used for 
computation. The paper presents testing results obtained on a prototype stand. 
Key words: statistical indicator, software module, calculation rules, reproducibility, traceability, microservice 
architecture, canonical storage, testing. 

 
ɻʛʞʝʞʦʡʞ.  
ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʢʘʢ ʠʪʦʛʦʚʳʝ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʥʦ ʠ ʢʘʢ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʘʥʘʣʠʟʘ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥ-
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ʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɺ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ ʢʦʨʨʝʢʪʥʦʩʪʴ ʪʘʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘʚʠʩʠʪ ʦʪ 
ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ: ʩʦʩʪʘʚʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʨʘʚʠʣ ʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, 
ʚʝʨʩʠʠ ʣʦʛʠʢʠ ʨʘʩʯʸʪʘ, ʨʘʩʯʸʪʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʧʫʙʣʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʘ. ɽʩʣʠ ʵʪʠ ʵʣʝʤʝʥʪʳ 
ʥʝ ʬʠʢʩʠʨʫʶʪʩʷ ʷʚʥʦ, ʧʦʚʪʦʨʥʦʝ ʧʦʣʫʯʝʥʠʝ ʪʦʛʦ ʞʝ ʟʥʘʯʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ, ʘ ʩʨʘʚʥʝ-
ʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦ ʚʨʝʤʝʥʠ ʪʝʨʷʝʪ ʥʘʜʸʞʥʦʩʪʴ [1, 2]. 

ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʩʦʩʪʦʠʪ ʚ ʦʧʠʩʘʥʠʠ ʨʝʘʣʠʟʘʮʠʠ ʠ ʘʧʨʦʙʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, ʧʨʝʜʥʘ-
ʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʙʦʪʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʟʜʝʩʴ 
ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʥʞʝʥʝʨʥʳʤ ʤʝʭʘʥʠʟʤʘʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʫʧʨʘʚʣʷʝʤʦʩʪʴ, ʧʨʦʩʣʝʞʠ-
ʚʘʝʤʦʩʪʴ ʠ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʨʘʩʯʸʪʦʚ. 

ʈʧʪʫʙʦʧʛʣʙ ʠʙʝʙʰʡ ʩʞʙʤʡʠʙʯʡʡ. 
ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʤʦʜʫʣʴ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʥʳʡ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʢʘ-

ʟʘʪʝʣʷ: ʦʪ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠʟ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʜʦ ʧʫʙʣʠʢʘʮʠʠ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʟʥʘ-
ʯʝʥʠʷ ʚʦ ʚʥʝʰʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʢʦʥʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʢʘʢ ʠʟʦʣʠʨʦʚʘʥ-
ʥʦʝ ʯʠʩʣʦ, ʘ ʢʘʢ ʨʝʟʫʣʴʪʘʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʢʦʥʢʨʝʪʥʳʤ ʨʘʩʯʸʪʥʳʤ ʢʦʥʪʝʢʩʪʦʤ ʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʚʝʨʩʠʝʡ 
ʧʨʘʚʠʣ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: ʨʝʛʠʩʪʨʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ 
ʜʘʥʥʳʭ; ʥʘʩʪʨʦʡʢʘ ʠ ʚʝʨʩʠʦʥʠʨʦʚʘʥʠʝ ʢʦʥʚʝʡʝʨʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ; ʩʦʭʨʘʥʝʥʠʝ ʦʯʠʱʝʥ-
ʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʘʥʦʥʠʯʝʩʢʦʤ ʭʨʘʥʠʣʠʱʝ; ʚʝʜʝʥʠʝ ʨʝʝʩʪʨʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ; ʦʧʠʩʘʥʠʝ 
ʧʨʘʚʠʣ ʨʘʩʯʸʪʘ ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨʳ ʰʘʛʦʚ; ʚʳʧʦʣʥʝʥʠʝ ʨʘʩʯʸʪʘ ʧʦ ʘʢʪʠʚʥʦʡ ʚʝʨʩʠʠ ʧʨʘʚʠʣʘ; ʢʦʥʪʨʦʣʴ 
ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʘ; ʩʦʭʨʘʥʝʥʠʝ ʠʩʪʦʨʠʠ ʚʳʧʦʣʥʝʥʠʷ; ʧʫʙʣʠʢʘʮʠʷ ʧʨʦʚʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚʥʝʰʥʠʤ 
ʧʦʪʨʝʙʠʪʝʣʷʤ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʝʥʠʝ ʧʨʘʚʠʣ ʨʘʩʯʸʪʘ ʦʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ɽʩʣʠ 
ʣʦʛʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʟʘʰʠʪʘ ʚ SQL-ʟʘʧʨʦʩʳ, ʩʢʨʠʧʪʳ ʠʣʠ ʦʪʯʸʪʥʳʝ ʬʦʨʤʳ, ʝʸ ʪʨʫʜʥʦ 
ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʚʝʨʩʠʦʥʠʨʦʚʘʪʴ ʠ ʩʦʧʦʩʪʘʚʣʷʪʴ. ʇʦʵʪʦʤʫ ʚ ʤʦʜʫʣʝ ʧʨʘʚʠʣʦ ʨʘʩʯʸʪʘ ʚʳʜʝʣʝʥʦ ʢʘʢ ʩʘ-
ʤʦʩʪʦʷʪʝʣʴʥʳʡ ʫʧʨʘʚʣʷʝʤʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ, ʧʨʦʚʝʨʷʪʴʩʷ ʠ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʨʘʩʯʸ-
ʪʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ ʠʣʠ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʳ-ʧʦʪʨʝʙʠʪʝʣʷ. 

ʊʫʩʬʣʫʬʩʙ ʩʞʙʤʡʠʧʛʙʦʦʧʜʧ ʨʩʧʜʩʙʥʥʦʧʜʧ ʥʧʝʬʤʸ.  
ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʨʝʘʣʠʟʦʚʘʥ ʢʘʢ ʥʘʙʦʨ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʙʦʩʦʙʣʝʥʥʳʭ ʩʝʨʚʠʩʦʚ, ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʶʱʠʭ ʯʝʨʝʟ ʩʦʙʳʪʠʡʥʫʶ ʰʠʥʫ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʠʥʪʝʨʬʝʡʩʳ. ʊʘʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʩʨʝʜʳ: ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʘʚʪʦʥʦʤʥʳ, ʧʦʩʪʫʧʣʝʥʠʝ ʥʘʙʣʶʜʝʥʠʡ ʘʩʠʥ-
ʭʨʦʥʥʦ, ʘ ʥʘʛʨʫʟʢʘ ʥʘ ʟʘʛʨʫʟʢʫ, ʨʘʩʯʸʪ ʠ ʧʫʙʣʠʢʘʮʠʶ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ [3, 4]. 

ɺ ʨʝʘʣʠʟʘʮʠʠ ʚʳʜʝʣʝʥʳ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʢʦʥʪʫʨʦʚ: ʢʦʥʪʫʨ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ, ʢʘʥʦʥʠʯʝʩʢʦʝ ʭʨʘʥʠ-
ʣʠʱʝ, ʢʦʥʪʫʨ ʨʘʩʯʸʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʘʚʠʣʘʤʠ, ʢʦʥʪʫʨ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʧʫʙʣʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʣʦʡ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ. ʀʭ ʥʘʟʥʘʯʝʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʋʙʚʤʡʯʙ 1 

ʃʧʦʫʬʩʴ ʩʞʙʤʡʠʙʯʡʡ ʨʩʧʜʩʙʥʥʦʧʜʧ ʥʧʝʬʤʸ 
ʃʧʦʫʬʩ ʇʪʦʧʛʦʴʞ ʣʧʥʨʧʦʞʦʫʴ ʆʙʠʦʙʰʞʦʡʞ 

ɿʘʛʨʫʟʢʘ ʜʘʥʥʳʭ 
Data Source Configuration, Pipeline 
Management, Data Raw Processor 

ʈʝʛʠʩʪʨʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ, ʥʘʩʪʨʦʡʢʘ 
pipeline, ʧʨʠʸʤ ʠ ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ 
ʜʘʥʥʳʭ. 

ʂʘʥʦʥʠʯʝʩʢʦʝ ʭʨʘʥʝʥʠʝ Canonical Storage, ClickHouse 
ʉʦʭʨʘʥʝʥʠʝ ʦʯʠʱʝʥʥʳʭ ʠ ʥʦʨʤʘʣʠʟʦʚʘʥ-
ʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʨʘʩ-
ʯʸʪʝ. 

ʈʘʩʯʸʪ ʠ ʧʨʘʚʠʣʘ 
Indicator Management, Methodology 
Management, Calculation Engine 

ɺʝʜʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʝʨʩʠʦʥʠʨʦʚʘʥʠʝ 
ʧʨʘʚʠʣ ʠ ʚʳʧʦʣʥʝʥʠʝ ʨʘʩʯʸʪʦʚ. 

ʂʘʯʝʩʪʚʦ ʠ ʧʫʙʣʠʢʘʮʠʷ Validation, Publication 
ʇʨʦʚʝʨʢʘ ʨʝʟʫʣʴʪʘʪʘ ʠ ʧʝʨʝʜʘʯʘ ʟʥʘʯʝ-
ʥʠʡ ʚʥʝʰʥʠʤ ʧʦʪʨʝʙʠʪʝʣʷʤ. 

ɼʦʩʪʫʧ ʠ ʠʥʪʝʨʬʝʡʩ React, Nginx, Keycloak 
ʈʘʙʦʪʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʤʦʜʫʣʝʤ ʠ ʨʘʟ-
ʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ [8]. 
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ʂʦʥʪʫʨ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ʨʝʘʣʠʟʫʝʪ ʨʝʛʠʩʪʨʘʮʠʶ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʥʘʩʪʨʦʡʢʫ ʧʨʝʜʚʘʨʠʪʝʣʴ-
ʥʦʡ ʦʙʨʘʙʦʪʢʠ. ɼʣʷ ʨʝʣʷʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥ ʨʝʞʠʤ Change Data Capture, ʧʦʟʚʦʣʷʶʱʠʡ 
ʧʦʣʫʯʘʪʴ ʠʟʤʝʥʝʥʠʷ ʙʝʟ ʧʦʣʥʦʛʦ ʧʦʚʪʦʨʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ ʪʘʙʣʠʮ. ɼʣʷ ʠʩʪʦʯʥʠʢʦʚ, ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ 
CDC, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʟʘʛʨʫʟʢʘ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʩʦʦʙʱʝʥʠʷ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʚ pipeline 
ʦʙʨʘʙʦʪʢʠ, ʛʜʝ ʚʳʧʦʣʥʷʶʪʩʷ ʬʠʣʴʪʨʘʮʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʥʦʨʤʘʣʠʟʘʮʠʷ ʠ ʘʛʨʝʛʘʮʠʷ. ʅʝʢʦʨʨʝʢʪʥʳʝ 
ʩʦʦʙʱʝʥʠʷ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʦʪʜʝʣʴʥʳʡ ʧʦʪʦʢ ʦʰʠʙʦʢ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʦʙʨʘʙʦʪʢʫ ʚʩʝʛʦ 
ʥʘʙʦʨʘ ʜʘʥʥʳʭ [5]. 

ʂʘʥʦʥʠʯʝʩʢʦʝ ʭʨʘʥʠʣʠʱʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʬʦʨʤʝ, 
ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʩʯʸʪʦʚ. ʆʥʦ ʦʪʜʝʣʝʥʦ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʠ ʦʪ ʧʨʘʚʠʣ ʨʘʩʯʸʪʘ, ʧʦ-
ʵʪʦʤʫ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʥʪʫʨ ʨʘʙʦʪʘʝʪ ʥʝ ʩ ʨʘʟʨʦʟʥʝʥʥʳʤʠ ʚʥʝʰʥʠʤʠ ʬʦʨʤʘʪʘʤʠ, ʘ ʩ ʫʥʠʬʠʮʠʨʦ-
ʚʘʥʥʳʤ ʩʣʦʝʤ ʥʘʙʣʶʜʝʥʠʡ. ɺ ʨʝʘʣʠʟʘʮʠʠ ʜʣʷ ʵʪʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʣʦʥʦʯʥʘʷ ʉʋɹɼ ClickHouse, 
ʧʦʩʢʦʣʴʢʫ ʨʘʩʯʸʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʙʦʨʦʢ ʠ ʘʛ-
ʨʝʛʠʨʦʚʘʥʠʷ ʧʦ ʙʦʣʴʰʠʤ ʥʘʙʦʨʘʤ ʜʘʥʥʳʭ [7]. 

ʊʨʘʥʟʘʢʮʠʦʥʥʳʝ ʜʘʥʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʚʝʨʩʠʷʤʠ ʧʨʘʚʠʣ, ʨʘʩʯʸʪʥʳʤʠ ʢʦʥʪʝʢʩʪʘʤʠ, 
ʧʫʙʣʠʢʘʮʠʷʤʠ ʠ ʞʫʨʥʘʣʘʤʠ ʦʧʝʨʘʮʠʡ, ʩʦʭʨʘʥʷʶʪʩʷ ʚ PostgreSQL. ʈʘʟʜʝʣʝʥʠʝ ʭʨʘʥʠʣʠʱ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʧʨʠʥʮʠʧʫ database per service: ʢʘʞʜʳʡ ʤʠʢʨʦʩʝʨʚʠʩ ʚʣʘʜʝʝʪ ʩʦʙʩʪʚʝʥʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʘ ʤʝʞʩʝʨʚʠʩ-
ʥʳʝ ʩʚʷʟʠ ʨʝʘʣʠʟʫʶʪʩʷ ʯʝʨʝʟ ʣʦʛʠʯʝʩʢʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʠ ʩʦʦʙʱʝʥʠʷ, ʘ ʥʝ ʯʝʨʝʟ ʧʨʷʤʳʝ ʚʥʝʰʥʠʝ 
ʢʣʶʯʠ ʤʝʞʜʫ ʙʘʟʘʤʠ [6]. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʘʚʠʣ ʨʘʩʯʸʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʘʷ ʯʘʩʪʴ ʤʦʜʫʣʷ ʩʚʷʟʘʥʘ 
ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʘʚʠʣʘʤʠ ʨʘʩʯʸʪʘ. ɺ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʨʚʠʩ Methodology 
Management, ʦʜʥʘʢʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʨʝʯʴ ʠʜʸʪ ʠʤʝʥʥʦ ʦ ʧʨʘʚʠʣʘʭ ʨʘʩʯʸʪʘ ʧʦʢʘʟʘʪʝʣʷ, ʘ ʥʝ ʦ ʤʝʪʦʜʦ-
ʣʦʛʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ. ʇʨʘʚʠʣʦ ʨʘʩʯʸʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʢ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ 
ʰʘʛʦʚ, ʛʜʝ ʚʝʨʰʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʝʨʘʮʠʷʤ ʦʙʨʘʙʦʪʢʠ, ʘ ʨʸʙʨʘ ʟʘʜʘʶʪ ʧʦʨʷʜʦʢ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. 

ʂʘʞʜʘʷ ʚʝʨʩʠʷ ʧʨʘʚʠʣʘ ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʰʘʛʦʚ, ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ, ʧʘʨʘʤʝʪʨʳ ʦʧʝʨʘʮʠʡ ʠ ʩʪʘʪʫʩ 
ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʧʨʘʚʠʣʘ ʩʦʟʜʘʸʪʩʷ ʥʦʚʘʷ ʚʝʨʩʠʷ, ʘ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚʘʨʠʘʥʪʳ 
ʩʦʭʨʘʥʷʶʪʩʷ. ʕʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ: ʫʞʝ ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʦʣʞʝʥ 
ʩʩʳʣʘʪʴʩʷ ʥʝ ʥʘ çʪʝʢʫʱʝʝè ʦʧʠʩʘʥʠʝ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ, ʘ ʥʘ ʢʦʥʢʨʝʪʥʫʶ ʚʝʨʩʠʶ, 
ʧʨʠʤʝʥʸʥʥʫʶ ʚ ʤʦʤʝʥʪ ʨʘʩʯʸʪʘ (ʩʤ. ʈʠʩ. 1). 

 

 
ʉʡʪ. 1. ɻʡʠʬʙʤʵʦʴʢ ʩʞʝʙʣʫʧʩ DAG ʨʩʙʛʡʤʙ ʩʙʪʰʹʫʙ ʪʫʙʫʡʪʫʡʰʞʪʣʧʜʧ ʨʧʣʙʠʙʫʞʤʸ 
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ɺʠʟʫʘʣʴʥʳʡ ʨʝʜʘʢʪʦʨ, ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʧʨʘʚʠʣʘ ʨʘʩʯʸʪʘ ʙʝʟ ʧʨʷʤʦʛʦ ʠʟʤʝʥʝʥʠʷ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʬʦʨʤʠʨʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʥʘʩʪʨʘʠʚʘʝʪ ʧʘʨʘʤʝʪʨʳ 
ʰʘʛʦʚ ʠ ʚʠʜʠʪ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. ɺʥʫʪʨʝʥʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʤ ʚʠʜʝ, 
ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʢʦʨʨʝʢʪʥʦʩʪʠ ʛʨʘʬʘ, ʠʩʢʣʶʯʘʪʴ ʮʠʢʣʳ ʠ ʦʧʨʝʜʝ-
ʣʷʪʴ ʜʦʧʫʩʪʠʤʳʡ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ. 

ʇʝʨʝʜ ʘʢʪʠʚʘʮʠʝʡ ʚʝʨʩʠʷ ʧʨʘʚʠʣʘ ʧʨʦʭʦʜʠʪ ʧʨʦʚʝʨʢʫ. ʇʨʦʚʝʨʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜ-
ʥʳʭ ʰʘʛʦʚ, ʜʦʧʫʩʪʠʤʦʩʪʴ ʪʠʧʦʚ ʦʧʝʨʘʮʠʡ, ʢʦʨʨʝʢʪʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʪʦʧʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʧʦʨʷʜʢʘ ʚʳʧʦʣʥʝʥʠʷ. ʊʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʚʝʨʩʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʨʘʩʯʸʪʥʳʤ ʷʜʨʦʤ. 
ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ ʩʥʠʞʘʝʪ ʨʠʩʢ ʧʦʷʚʣʝʥʠʷ ʥʝʢʦʨʨʝʢʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟ-ʟʘ ʦʰʠʙʦʯʥʦ ʟʘʜʘʥʥʦʡ ʣʦʛʠʢʠ 
ʦʙʨʘʙʦʪʢʠ. 

ʉʞʙʤʡʠʙʯʡʸ ʩʙʪʰʹʫʙ ʡ ʨʩʧʪʤʞʟʡʛʙʞʥʧʪʫʡ ʩʞʠʬʤʵʫʙʫʙ.  
ʈʘʩʯʸʪʥʦʝ ʷʜʨʦ ʚʳʧʦʣʥʷʝʪ ʚʳʯʠʩʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʥʘ ʦʩʥʦʚʝ ʪʨʸʭ ʛʨʫʧʧ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: 

ʨʘʩʯʸʪʥʦʛʦ ʢʦʥʪʝʢʩʪʘ, ʘʢʪʠʚʥʦʡ ʚʝʨʩʠʠ ʧʨʘʚʠʣʘ ʠ ʥʘʙʦʨʘ ʢʘʥʦʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. ʂʦʥʪʝʢʩʪ ʬʠʢʩʠ-
ʨʫʝʪ ʧʝʨʠʦʜ, ʧʘʨʘʤʝʪʨʳ ʦʪʙʦʨʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʘʩʯʸʪʘ. ɺʝʨʩʠʷ ʧʨʘʚʠʣʘ ʦʧʨʝʜʝʣʷʝʪ 
ʩʪʨʫʢʪʫʨʫ ʦʧʝʨʘʮʠʡ. ʂʘʥʦʥʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘʜʘʶʪ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʥʘ ʢʦʪʦʨʦʤ ʚʳ-
ʧʦʣʥʷʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ. 

ɺʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ ʤʦʜʫʣʴ ʩʦʭʨʘʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʠʪʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʥʦ ʠ ʩʚʝʜʝʥʠʷ ʦ 
ʟʘʧʫʩʢʝ: ʠʥʠʮʠʘʪʦʨʘ, ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ ʟʘʚʝʨʰʝʥʠʷ, ʩʪʘʪʫʩ, ʧʨʠʤʝʥʸʥʥʫʶ ʚʝʨʩʠʶ ʧʨʘʚʠʣʘ, ʨʘʩʯʸʪʥʳʡ 
ʧʝʨʠʦʜ ʠ ʧʘʨʘʤʝʪʨʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʮʝʧʦʯʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʠ ʦʪʜʝʣʠʪʴ ʠʟʤʝ-
ʥʝʥʠʝ ʜʘʥʥʳʭ ʦʪ ʠʟʤʝʥʝʥʠʷ ʣʦʛʠʢʠ ʨʘʩʯʸʪʘ (ʩʤ. ʈʠʩ. 2). 

 

 
ʉʡʪ. 2. ɽʞʫʙʤʡʠʙʯʡʸ ʠʙʨʬʪʣʙ ʩʙʪʰʹʫʙ ʪ ʯʞʨʧʰʣʧʢ ʨʩʧʪʤʞʟʡʛʙʞʥʧʪʫʡ 

 
ɼʣʷ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦʩʪʫʧʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʤʝʥʸʥʥʦʡ ʚʝʨʩʠʠ ʧʨʘʚʠʣʘ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʜʘʥʥʳʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʰʘʛʘʭ ʠ ʩʪʘʪʫʩʘʭ ʦʙʨʘʙʦʪʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʥʝ ʪʦʣʴʢʦ 
ʠʪʦʛʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʥʦ ʠ ʤʘʨʰʨʫʪ ʝʛʦ ʧʦʣʫʯʝʥʠʷ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʫʧʨʘʚʣʝʥ-
ʯʝʩʢʠʭ ʟʘʜʘʯ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʷʩʥʠʪʴ ʧʨʠʯʠʥʫ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ. 

ʂʦʥʪʫʨ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʷʝʪ ʧʨʦʚʝʨʢʫ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʜʦ ʠʭ ʧʫʙʣʠʢʘʮʠʠ. ʇʨʘʚʠ-
ʣʘ ʚʘʣʠʜʘʮʠʠ ʟʘʜʘʶʪʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʧʨʘʚʠʣ ʨʘʩʯʸʪʘ ʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʢʦʥʪʨʦʣʴ ʜʠʘʧʘʟʦʥʘ, ʜʦʧʫʩʪʠʤʳʭ 
ʦʪʢʣʦʥʝʥʠʡ, ʧʦʣʥʦʪʳ ʜʘʥʥʳʭ ʠ ʠʥʳʭ ʫʩʣʦʚʠʡ. ɽʩʣʠ ʨʝʟʫʣʴʪʘʪ ʥʝ ʧʨʦʭʦʜʠʪ ʧʨʦʚʝʨʢʫ, ʧʫʙʣʠʢʘʮʠʷ ʙʣʦ-
ʢʠʨʫʝʪʩʷ, ʘ ʦʪʢʣʦʥʝʥʠʝ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʞʫʨʥʘʣʝ. ɽʩʣʠ ʧʨʦʚʝʨʢʘ ʫʩʧʝʰʥʘ, ʟʥʘʯʝʥʠʝ ʧʝʨʝʜʘʸʪʩʷ ʚʦ 
ʚʥʝʰʥʠʡ ʢʦʥʪʫʨ ʧʦ ʟʘʜʘʥʥʦʤʫ ʢʦʥʪʨʘʢʪʫ ʧʫʙʣʠʢʘʮʠʠ. 

ɸʧʨʦʙʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʫʣʷ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ 
ʪʝʩʪʦʚʳʡ ʩʮʝʥʘʨʠʡ, ʠʤʠʪʠʨʫʶʱʠʡ ʧʦʣʥʳʡ ʮʠʢʣ ʨʘʙʦʪʳ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ. ɺ ʢʘʯʝʩʪʚʝ 
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ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʢʘʟʘʪʝʣʴ çʀʥʜʝʢʩ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʮʝʥè ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʩʯʸʪʥʳʤ ʧʝʨʠ-
ʦʜʦʤ, ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʠ ʚʝʨʩʠʝʡ ʧʨʘʚʠʣʘ ʨʘʩʯʸʪʘ. ɸʧʨʦʙʘʮʠʷ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʝ ʥʘ ʜʝʤʦʥʩʪʨʘ-
ʮʠʶ ʠʥʪʝʨʬʝʡʩʘ ʢʘʢ ʪʘʢʦʚʦʛʦ, ʘ ʥʘ ʧʨʦʚʝʨʢʫ ʯʝʪʳʨʸʭ ʩʚʦʡʩʪʚ: ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ, ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʧʨʘ-
ʚʠʣʘ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ. 

ʇʨʦʚʝʨʢʘ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʷʣʘʩʴ ʯʝʨʝʟ ʩʝʨʠʶ ʧʦʚʪʦʨʥʳʭ ʨʘʩʯʸʪʦʚ ʧʨʠ ʥʝʠʟʤʝʥʥʳʭ 
ʚʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ ʧʦʢʘʟʘʪʝʣʷ ʀʇʎ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 10 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʟʘʧʫʩʢʦʚ ʩ ʦʜʥʦʡ ʠ ʪʦʡ 
ʞʝ ʚʝʨʩʠʝʡ ʧʨʘʚʠʣʘ, ʦʜʠʥʘʢʦʚʳʤ ʧʝʨʠʦʜʦʤ ʠ ʦʜʠʥʘʢʦʚʳʤ ʥʘʙʦʨʦʤ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ɺʦ 
ʚʩʝʭ ʟʘʧʫʩʢʘʭ ʧʦʣʫʯʝʥʦ ʦʜʥʦ ʠ ʪʦ ʞʝ ʟʥʘʯʝʥʠʝ 107,38 %, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʩʢʨʳʪʦʡ ʥʝʜʝʪʝʨ-
ʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʯʸʪʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʩʤ. ʈʠʩ. 3). 

 

 
ʉʡʪ. 3. ʉʞʠʬʤʵʫʙʫʴ ʨʩʧʛʞʩʣʡ ʛʧʪʨʩʧʡʠʛʧʝʡʥʧʪʫʡ ʩʙʪʰʹʫʙ ʁʈʏ 

 
ʈʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 3, ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʠʪʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʦ ʠ ʟʘ ʩʯʸʪ ʬʠʢʩʘʮʠʠ ʚʝʨʩʠʠ ʧʨʘʚʠʣʘ ʠ ʜʝʪʝʨʤʠʥʠʨʦ-
ʚʘʥʥʦʛʦ ʧʦʨʷʜʢʘ ʚʳʧʦʣʥʝʥʠʷ ʰʘʛʦʚ. ʕʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪ ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʦʪ ʪʠʧʦʚʦʛʦ 
ʨʘʩʯʸʪʘ ʯʝʨʝʟ ʠʟʤʝʥʷʝʤʳʝ SQL-ʩʢʨʠʧʪʳ ʠʣʠ ʦʪʯʸʪʥʳʝ ʚʳʨʘʞʝʥʠʷ, ʛʜʝ ʩʚʷʟʴ ʨʝʟʫʣʴʪʘʪʘ ʩ ʢʦʥʢʨʝʪʥʦʡ 
ʚʝʨʩʠʝʡ ʣʦʛʠʢʠ ʦʙʨʘʙʦʪʢʠ ʯʘʩʪʦ ʦʩʪʘʸʪʩʷ ʥʝʷʚʥʦʡ. 

ʇʨʦʚʝʨʢʘ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʚʳʧʦʣʥʷʣʘʩʴ ʯʝʨʝʟ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʨʘʚʠʣʘ ʨʘʩʯʸʪʘ. ɺ ʠʩʭʦʜʥʦʡ 
ʚʝʨʩʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʰʘʛʦʚ, ʚʢʣʶʯʘʶʱʘʷ ʬʠʣʴʪʨʘʮʠʶ, ʫʩʨʝʜʥʝʥʠʝ, ʦʢʦʥʥʫʶ 
ʦʙʨʘʙʦʪʢʫ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʚʳʨʘʞʝʥʠʝ. ɿʘʪʝʤ ʙʳʣʘ ʩʦʟʜʘʥʘ ʥʦʚʘʷ ʚʝʨʩʠʷ, ʚ ʢʦʪʦʨʦʡ ʦʜʠʥ ʠʟ ʰʘʛʦʚ 
ʦʙʨʘʙʦʪʢʠ ʙʳʣ ʟʘʤʝʥʸʥ. ʈʘʩʯʸʪ ʧʦ ʥʦʚʦʡ ʚʝʨʩʠʠ ʜʘʣ ʜʨʫʛʦʝ ʟʥʘʯʝʥʠʝ, ʥʦ ʨʘʥʝʝ ʨʘʩʩʯʠʪʘʥʥʳʡ ʨʝʟʫʣʴ-
ʪʘʪ ʧʦ ʘʨʭʠʚʥʦʡ ʚʝʨʩʠʠ ʦʩʪʘʣʩʷ ʥʝʠʟʤʝʥʥʳʤ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʧʨʘʚʠʣʘ ʚʣʠʷʝʪ ʪʦʣʴʢʦ 
ʥʘ ʥʦʚʳʝ ʨʘʩʯʸʪʳ ʠ ʥʝ ʨʘʟʨʫʰʘʝʪ ʠʩʪʦʨʠʶ ʫʞʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. 

ɼʣʷ ʦʮʝʥʢʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘʛʨʫʟʦʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʯʠʩʣʝ 
ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʘʩʯʸʪʦʚ. ʀʟʤʝʨʷʣʠʩʴ ʤʝʜʠʘʥʥʘʷ ʟʘʜʝʨʞʢʘ, ʟʘʜʝʨʞʢʘ 95-ʛʦ ʧʝʨʮʝʥʪʠʣʷ, ʧʨʦʧʫʩʢʥʘʷ 
ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʜʦʣʷ ʦʰʠʙʦʢ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʘʩʯʸʪʦʚ ʩʠʩʪʝʤʘ ʩʦʭʨʘʥʷʣʘ ʢʦʨ-
ʨʝʢʪʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ, ʘ ʜʦʣʷ ʦʰʠʙʦʢ ʚʦ ʚʩʝʭ ʨʝʞʠʤʘʭ ʩʦʩʪʘʚʠʣʘ 0%. ʂʵʰʠʨʦʚʘʥʠʝ ʛʦʨʷʯʠʭ ʜʘʥʥʳʭ 
ʩʥʠʞʘʣʦ ʟʘʜʝʨʞʢʫ ʧʦʚʪʦʨʥʳʭ ʦʙʨʘʱʝʥʠʡ, ʥʦ ʥʝ ʠʟʤʝʥʷʣʦ ʠʪʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʚʘʞʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ (ʩʤ. ʈʠʩ. 4). 

ʇʨʠ ʨʦʩʪʝ ʧʘʨʘʣʣʝʣʠʟʤʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʘ ʟʘʜʝʨʞʢʘ ʚʦʟʨʘʩʪʘʝʪ ʢʦʥʪʨʦ-
ʣʠʨʫʝʤʦ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝ ʩʣʝʜʫʝʪ ʥʘʧʨʷʤʫʶ ʧʝʨʝʥʦʩʠʪʴ ʥʘ ʧʨʦʤʳʰʣʝʥʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ, 
ʧʦʩʢʦʣʴʢʫ ʘʧʨʦʙʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʥʘ ʪʝʩʪʦʚʦʤ ʩʪʝʥʜʝ ʠ ʩʠʥʪʝʪʠʯʝʩʢʦʤ ʥʘʙʦʨʝ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʜʣʷ ʮʝʣʠ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʞʥʝʝ ʜʨʫʛʦʝ: ʨʝʘʣʠʟʘʮʠʷ ʩʦʭʨʘʥʷʝʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʨʘʩʯʸʪʦʚ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʘʨʘʣʣʝʣʴ-
ʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʠ ʥʝ ʪʝʨʷʝʪ ʩʚʷʟʴ ʨʝʟʫʣʴʪʘʪʘ ʩ ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ. 
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ʉʡʪ. 4. ʀʙʛʡʪʡʥʧʪʫʵ ʤʙʫʞʦʫʦʧʪʫʡ ʡ ʨʩʧʨʬʪʣʦʧʢ ʪʨʧʪʧʚʦʧʪʫʡ ʧʫ ʰʡʪʤʙ ʨʙʩʙʤʤʞʤʵʦʴʮ ʩʙʪʰʹʫʧʛ 

 
ʉʞʠʬʤʵʫʙʫ. 
ʇʨʦʚʝʜʸʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦʣʞ-

ʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʥʝ ʦʪʜʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ, ʘ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʝʭʘʥʠʟ-
ʤʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʚʝʨʩʠʦʥʠʨʦʚʘʥʠʝ ʧʨʘʚʠʣ ʨʘʩʯʸʪʘ, ʬʠʢʩʘʮʠʷ ʨʘʩʯʸʪʥʦʛʦ ʢʦʥʪʝʢʩʪʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʩʣʦʷ ʥʘʙʣʶʜʝʥʠʡ, ʩʦʭʨʘʥʝʥʠʝ ʠʩʪʦʨʠʠ ʟʘʧʫʩʢʦʚ, ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠ ʞʫʨʥʘʣ ʧʫʙʣʠʢʘ-
ʮʠʡ. ɽʩʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʦʪʩʫʪʩʪʚʫʝʪ, ʧʦʢʘʟʘʪʝʣʴ ʩʥʦʚʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʪʨʫʜʥʦ ʦʙʲ-
ʷʩʥʠʤʦʝ ʯʠʩʣʦ ʚ ʦʪʯʸʪʝ. 

ʉʠʣʴʥʦʡ ʩʪʦʨʦʥʦʡ ʧʨʝʜʣʦʞʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʞʜʫ ʢʦʥ-
ʪʫʨʘʤʠ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʥʝ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʣʦʛʠʢʦʡ ʨʘʩʯʸʪʘ ʧʦʢʘʟʘʪʝʣʷ; ʨʘʩʯʸʪ ʥʝ 
ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʦʩʦʙʘ ʧʫʙʣʠʢʘʮʠʠ; ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦ ʧʝʨʝʜʘʯʠ ʨʝʟʫʣʴʪʘʪʘ 
ʧʦʪʨʝʙʠʪʝʣʶ; ʠʥʪʝʨʬʝʡʩ ʠ ʘʚʪʦʨʠʟʘʮʠʷ ʚʳʥʝʩʝʥʳ ʚ ʦʪʜʝʣʴʥʳʡ ʩʣʦʡ. ɿʘ ʩʯʸʪ ʵʪʦʛʦ ʠʟʤʝʥʝʥʠʝ ʦʜʥʦʛʦ 
ʫʯʘʩʪʢʘ ʩʠʩʪʝʤʳ ʥʝ ʪʨʝʙʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʚʩʝʡ ʣʦʛʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʘʧʨʦʙʘʮʠʠ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ ʦʛʨʘʥʠʯʝʥ-
ʥʦʤ ʩʪʝʥʜʝ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʘ ʩʮʝʥʘʨʠʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʜʣʠʪʝʣʴʥʦʡ ʥʝ-
ʧʨʝʨʳʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ. ʇʦʵʪʦʤʫ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʠʤʝʥʠʤʦʩʪʴ 
ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʧʨʦʪʦʪʠʧʘ ʠ ʠʥʞʝʥʝʨʥʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʥʦ ʥʝ ʟʘʤʝʥʷʶʪ ʧʨʦʤʳʰʣʝʥ-
ʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʧʨʦʚʝʨʢʫ. 

ʀʙʣʤʷʰʞʦʡʞ. 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʧʠ-
ʩʘʥʠʷ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʢʦʥʢʨʝʪʥʳʤ ʤʝʭʘʥʠʟʤʘʤ ʨʝʘʣʠʟʘʮʠʠ: ʨʘʟʜʝʣʴʥʦʤʫ ʭʨʘʥʝ-
ʥʠʶ ʜʘʥʥʳʭ ʧʦ ʤʠʢʨʦʩʝʨʚʠʩʘʤ, ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʭʨʘʥʠʣʠʱʫ ʥʘʙʣʶʜʝʥʠʡ, ʚʠʟʫʘʣʴʥʦʤʫ ʟʘʜʘʥʠʶ ʧʨʘʚʠʣ 
ʨʘʩʯʸʪʘ ʚ ʚʠʜʝ DAG, ʚʝʨʩʠʦʥʠʨʦʚʘʥʠʶ ʧʨʘʚʠʣ, ʩʦʭʨʘʥʝʥʠʶ ʠʩʪʦʨʠʠ ʟʘʧʫʩʢʦʚ, ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʠ 
ʧʫʙʣʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɸʧʨʦʙʘʮʠʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʜʫʣʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʦʜʠʥʘʢʦ-
ʚʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ, ʠʟʤʝʥʝʥʠʝ ʚʝʨʩʠʠ ʧʨʘʚʠʣʘ ʧʨʠʚʦʜʠʪ ʢ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤʫ ʠʟʤʝʥʝʥʠʶ ʨʝʟʫʣʴ-
ʪʘʪʘ, ʘ ʘʨʭʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʭʨʘʥʷʶʪ ʩʚʷʟʴ ʩ ʨʘʥʝʝ ʧʨʠʤʝʥʸʥʥʦʡ ʚʝʨʩʠʝʡ. ʊʝʤ ʩʘʤʳʤ ʧʦʜʪʚʝʨʞʜʘ-
ʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʧʨʠʤʝʥʠʤʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʟʘʜʘʯ, ʛʜʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 
ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʨʘʩʩʯʠʪʘʥ, ʥʦ ʠ ʦʙʲʷʩʥʠʤ, ʚʦʩʧʨʦʠʟʚʦʜʠʤ ʠ ʧʨʦʩʣʝʞʠʚʘʝʤ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʤʦʜʫʣʷ ʩʚʷʟʘʥʦ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʥʘʙʦʨʘ ʦʧʝʨʘʮʠʡ ʨʘʩʯʸʪʘ, ʧʨʦʚʝʨʢʦʡ ʦʪ-
ʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʧʨʦʚʝʜʝʥʠʝʤ ʠʩʧʳʪʘʥʠʡ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʸʤʘʭ ʜʘʥʥʳʭ ʠ ʨʘʟʚʠʪʠʝʤ ʩʨʝʜʩʪʚ 
ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʨʘʚʠʣ ʥʘ ʠʪʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ. 
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ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʜʣʷ ʤʦʜʝ-
ʣʠʨʦʚʘʥʠʷ ʩʪʝʩʥʸʥʥʦʛʦ ʪʝʯʝʥʠʷ ʪʦʥʢʦʛʦ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʩʣʦʷ ʚ ʩʝʢʪʦʨʥʦʡ ʦʙʣʘʩʪʠ ʤʝʞʜʫ ʞʸʩʪʢʠʤʠ ʧʦ-
ʚʝʨʭʥʦʩʪʷʤʠ. ʆʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʝ ʥʘ ʧʦʚʪʦʨʥʦʤ ʠʟʣʦʞʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʘ ʥʘ ʠʥʞʝ-
ʥʝʨʥʦʡ ʨʝʘʣʠʟʘʮʠʠ: ʘʨʭʠʪʝʢʪʫʨʝ ʩʠʩʪʝʤʳ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʷʜʨʝ, ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʩʯʸʪʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘ, ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʜʠʘʛʥʦʩʪʠʢʝ ʢʦʨʨʝʢʪʥʦʩʪʠ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ. ʆʧʠʩʘʥʘ ʤʦʜʫʣʴʥʘʷ 
ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʚʢʣʶʯʘʶʱʘʷ ʠʥʪʝʨʬʝʡʩ ʥʘʩʪʨʦʡʢʠ ʨʘʩʯʸʪʘ, ʩʝʨʚʝʨʥʳʡ ʢʦʥʪʫʨ, ʬʦ-
ʥʦʚʳʡ ʠʩʧʦʣʥʠʪʝʣʴ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʷʜʨʦ ʠ ʧʦʜʩʠʩʪʝʤʫ ʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦ-
ʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʧʦʟʚʦʣʷʝʪ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦ ʨʝʰʘʪʴ ʩʚʷʟʘʥʥʫʶ ʟʘʜʘʯʫ çʧʦʣʝïʛʨʘʥʠʮʘè, ʩʪʨʦʠʪʴ ʧʦʣʷ 
ʜʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ, ʦʙʥʦʚʣʷʪʴ ʩʚʦʙʦʜʥʫʶ ʛʨʘʥʠʮʫ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʙʲʸʤʥʳʡ ʠʥʚʘʨʠʘʥʪ. ʇʨʠʚʝʜʝ-
ʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʩʯʸʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʩʝʢʪʦʨʥʳʭ ʦʙʨʘʟʮʦʚ, 
ʧʦʜʪʚʝʨʞʜʘʶʱʝʝ ʧʨʠʤʝʥʠʤʦʩʪʴ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʩʭʝʤʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʦʥʢʠʡ ʧʣʘʩʪʠʯʝʩʢʠʡ ʩʣʦʡ, ʩʝʢ-
ʪʦʨʥʘʷ ʦʙʣʘʩʪʴ, ʩʚʦʙʦʜʥʘʷ ʛʨʘʥʠʮʘ, ʧʦʣʝïʛʨʘʥʠʮʘ, ʚʝʨʠʬʠʢʘʮʠʷ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʷʜʨʦ. 
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Abstract: The paper presents the software implementation and verification of a computational module for 
modeling constrained flow of a thin plastic layer between rigid surfaces in a sector domain. In contrast to ap-
proaches focused only on the mathematical formulation of the problem, the main attention is paid to the transi-
tion from the coupled field-boundary model to a reproducible computational tool. The developed module im-
plements a two-level numerical scheme in which the field problem for contact pressure and velocity is solved 
at a fixed position of the free boundary, after which the free front is updated according to the kinematic condi-
tion. The architecture of the software module includes a parameter input interface, a computational core, tools 
for visualizing pressure and velocity fields, analysis of the free boundary evolution, and diagnostic control of 
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the calculation quality. Special attention is paid to verification using volume conservation, convergence indica-
tors, integral force characteristics, and comparison with experimental data for sector-shaped lead specimens. 
The proposed implementation makes it possible to carry out computational experiments aimed at studying the 
influence of sector geometry and boundary friction on the deformation pattern of a thin plastic layer. 
Key words: thin plastic layer, full plasticity, sector domain, computational module, software implementation, 
coupled field-boundary problem, free boundary, verification, contact friction, numerical modeling. 

 
ɻʛʞʝʞʦʡʞ 
ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʯʝʥʠʷ ʪʦʥʢʦʛʦ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʩʣʦʷ ʤʝʞʜʫ ʞʸʩʪʢʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʦʪʥʦʩʠʪʩʷ ʢ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʟʘʜʘʯʘʤ ʪʝʦʨʠʠ ʧʦʣʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ [1]. ɼʣʷ ʩʝʢʪʦʨʥʦʡ ʦʙʣʘʩʪʠ ʟʘʜʘʯʘ ʦʩʣʦʞʥʷʝʪʩʷ 
ʥʘʣʠʯʠʝʤ ʥʝʧʦʜʚʠʞʥʳʭ ʨʘʜʠʘʣʴʥʳʭ ʩʪʝʥʦʢ ʠ ʩʚʦʙʦʜʥʦʡ ʛʨʘʥʠʮʳ, ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʦʡ ʟʘʨʘʥʝʝ ʥʝʠʟ-
ʚʝʩʪʥʦ. ʇʦʵʪʦʤʫ ʨʝʟʫʣʴʪʘʪ ʨʘʩʯʸʪʘ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʥʪʘʢʪʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʧʦʣʝ ʩʢʦʨʦʩʪʝʡ, 
ʥʦ ʠ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʬʨʦʥʪʘ ʨʘʩʪʝʢʘʥʠʷ. 

ʈʘʥʝʝ ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʨʝʛʫʣʷʨʠʟʦʚʘʥʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠ 
çʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠè ʠ ʦʧʠʩʘʥʘ ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʩʭʝʤʘ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ [2]. ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʨʘʟʚʠ-
ʚʘʝʪ ʵʪʫ ʨʘʙʦʪʫ ʚ ʠʥʞʝʥʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ: ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʨʘʩʯʸʪʥʦʛʦ 
ʤʦʜʫʣʷ, ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʘ, ʩʪʨʫʢʪʫʨʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʷʜʨʘ, ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʙʣʦʢ ʚʝʨʠ-
ʬʠʢʘʮʠʠ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ. ʊʘʢʦʡ ʬʦʢʫʩ ʧʦʟʚʦʣʷʝʪ ʦʪʜʝʣʠʪʴ ʥʦʚʫʶ ʧʫʙʣʠʢʘʮʠʶ ʦʪ ʩʪʘ-
ʪʴʠ, ʧʦʩʚʷʱʸʥʥʦʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʎʝʣʴ ʩʪʘʪʴʠ ð ʦʧʠʩʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʨʝʰʝʥʠʝ ʩʚʷʟʘʥʥʦʡ ʟʘ-
ʜʘʯʠ çʧʦʣʝïʛʨʘʥʠʮʘè ʜʣʷ ʩʝʢʪʦʨʥʦʡ ʦʙʣʘʩʪʠ, ʠ ʧʦʢʘʟʘʪʴ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʤʦʜʫʣʴ ʚʩʪʨʦʝʥʳ ʩʨʝʜʩʪʚʘ 
ʢʦʥʪʨʦʣʷ ʪʦʯʥʦʩʪʠ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʵʢʩʧʝʨʠʤʝʥʪʦʤ. 

ɻʴʰʡʪʤʡʫʞʤʵʦʙʸ ʨʧʪʫʙʦʧʛʣʙ 
ɺ ʨʘʩʯʸʪʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʤʘʪʝʨʠʘʣ ʟʘʥʠʤʘʝʪ ʩʝʢʪʦʨʥʫʶ ʦʙʣʘʩʪʴ ɱὸ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʥʝʧʦʜʚʠʞ-

ʥʳʤʠ ʨʘʜʠʘʣʴʥʳʤʠ ʩʪʝʥʢʘʤʠ ʠ ʧʦʜʚʠʞʥʳʤ ʬʨʦʥʪʦʤ ʆʩʥʦʚʥʳʤʠ ʥʝʠʟʚʝʩʪʥʳʤʠ ʦʩʥʦʚʥʳʤʠ ʥʝʠʟʚʝʩʪ-
ʥʳʤʠ ʚʳʩʪʫʧʘʶʪ ʦʩʨʝʜʥʸʥʥʦʝ ʧʦ ʪʦʣʱʠʥʝ ʧʦʣʝ ʩʢʦʨʦʩʪʝʡ ὺὼȟώȟὸ όȟὺ ʠ ʢʦʥʪʘʢʪʥʦʝ ʜʘʚʣʝʥʠʝ 

ὴὼȟώȟὸ. 
ʇʦʣʝ ʩʢʦʨʦʩʪʝʡ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʬʨʦʥʪʘ, ʘ ʥʦʚʘʷ ʬʦʨʤʘ ʦʙʣʘʩʪʠ ʚʣʠʷʝʪ ʥʘ ʩʣʝʜʫʶʱʝʝ 

ʨʝʰʝʥʠʝ ʧʦʣʝʚʦʡ ʟʘʜʘʯʠ [2]. ʇʦʵʪʦʤʫ ʟʘʜʘʯʘ ʠʤʝʝʪ ʩʚʷʟʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. 
ɺʥʫʪʨʝʥʥʠʡ ʫʨʦʚʝʥʴ ʘʣʛʦʨʠʪʤʘ ʨʝʰʘʝʪ ʧʦʣʝʚʫʶ ʟʘʜʘʯʫ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʬʨʦʥʪʘ. ɼʣʷ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʷʨʥʘʷ ʩʝʪʢʘ, ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʩ ʩʝʢʪʦʨʥʦʡ ʛʝʦʤʝʪʨʠʝʡ. ʈʘʜʠʘʣʴʥʘʷ ʩʝʪʢʘ 
ʩʤʝʱʘʝʪʩʷ ʦʪ ʚʝʨʰʠʥʳ ʩʝʢʪʦʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʦʩʦʙʫʶ ʪʦʯʢʫ r ʠʟ ʨʘʩʯʸʪʥʦʡ ʦʙʣʘʩʪʠ. ʅʝʣʠ-
ʥʝʡʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʢʦʥʪʘʢʪʥʳʤ ʟʘʢʦʥʦʤ ʥʘ ʩʪʝʥʢʘʭ, ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 
ʠʪʝʨʘʮʠʷʤʠ ʇʠʢʘʨʘ: ʥʘ ʦʯʝʨʝʜʥʦʡ ʠʪʝʨʘʮʠʠ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʨʝ-
ʰʘʝʪʩʷ ʣʠʥʝʘʨʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʜʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʪʝʨʘʮʠʦʥʥʦʡ ʣʠʥʝʘʨʠʟʘ-
ʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʱʝʡ ʧʨʘʢʪʠʢʝ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʟʘʜʘʯ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʥʝʫʧʨʫʛʦʩʪʠ ʠ ʤʝʭʘʥʠ-
ʢʠ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʝʣʘ [5]. 

ɺʥʝʰʥʠʡ ʫʨʦʚʝʥʴ ʦʙʥʦʚʣʷʝʪ ʩʚʦʙʦʜʥʫʶ ʛʨʘʥʠʮʫ ʧʦ ʢʠʥʝʤʘʪʠʯʝʩʢʦʤʫ ʫʩʣʦʚʠʶ. ʇʦʩʣʝ ʚʳʯʠʩʣʝ-
ʥʠʷ ʩʢʦʨʦʩʪʝʡ ʥʘ ʬʨʦʥʪʝ ʩʪʨʦʠʪʩʷ ʥʦʚʦʝ ʧʨʠʙʣʠʞʝʥʠʝ, ʟʘʪʝʤ ʧʨʠʤʝʥʷʝʪʩʷ ʨʝʣʘʢʩʘʮʠʷ ʠ ʧʨʦʚʝʨʷʝʪʩʷ 
ʩʭʦʜʠʤʦʩʪʴ ʧʦ ʬʦʨʤʝ ʛʨʘʥʠʮʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʦʙʲʸʤʥʳʡ ʠʥʚʘʨʠʘʥʪ, ʧʦʩʢʦʣʴʢʫ ʥʝ-
ʩʞʠʤʘʝʤʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʪʨʝʙʫʝʪ ʩʦʭʨʘʥʝʥʠʷ ʦʙʲʸʤʘ ʩʣʦʷ ʚ ʧʨʦʮʝʩʩʝ ʦʩʘʜʢʠ. ʕʪʦʪ ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʴʟʫ-
ʝʪʩʷ ʥʝ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʘʷ ʤʝʪʨʠʢʘ, ʘ ʢʘʢ ʦʩʥʦʚʥʦʡ ʘʧʦʩʪʝʨʠʦʨʥʳʡ ʧʨʠʟʥʘʢ ʬʠʟʠʯʝʩʢʦʡ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 
ʨʘʩʯʸʪʘ. 

ɹʩʮʡʫʞʣʫʬʩʙ ʨʩʧʜʩʙʥʥʦʧʜʧ ʥʧʝʬʤʸ 
ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʧʦʩʪʨʦʝʥ ʢʘʢ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠ-

ʢʘ ʦʪʜʝʣʝʥʘ ʦʪ ʠʥʪʝʨʬʝʡʩʘ, ʦʯʝʨʝʜʠ ʟʘʜʘʯ ʠ ʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦ ʜʚʫʤ ʧʨʠʯʠ-
ʥʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʨʘʩʯʸʪ ʩʚʷʟʘʥʥʦʡ ʟʘʜʘʯʠ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʟʘʤʝʪʥʦʝ ʚʨʝʤʷ, ʧʦʵʪʦʤʫ ʝʛʦ ʥʝʣʴʟʷ ʚʳʧʦʣ-
ʥʷʪʴ ʚʥʫʪʨʠ ʢʦʨʦʪʢʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʟʘʧʨʦʩʘ. ɺʦ-ʚʪʦʨʳʭ, ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʥʝ 
ʪʦʣʴʢʦ ʠʪʦʛʦʚʳʝ ʯʠʩʣʘ, ʥʦ ʠ ʧʦʣʷ, ʬʨʦʥʪʳ, ʩʥʘʧʰʦʪʳ, ʣʦʛʠ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʪʨʠʢʠ (ʩʤ. ʈʠʩ. 1). 
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ʉʡʪ. 1. ɹʩʮʡʫʞʣʫʬʩʙ ʨʩʧʜʩʙʥʥʦʧʜʧ ʥʧʝʬʤʸ ʡ ʨʧʫʧʣ ʩʙʪʰʹʫʦʴʮ ʝʙʦʦʴʮ 

 
ɺʥʝʰʥʠʡ ʢʦʥʪʫʨ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʟʘ-

ʜʘʸʪ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʸʪʘ, ʟʘʧʫʩʢʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟʠʨʫʝʪ ʨʝʟʫʣʴʪʘʪʳ. ʉʝʨʚʝʨʥʳʡ ʩʣʦʡ ʚʳ-
ʧʦʣʥʷʝʪ ʧʨʦʚʝʨʢʫ ʚʭʦʜʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʨʝʛʠʩʪʨʠʨʫʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʟʘʜʘʥʠʝ ʠ ʧʝʨʝʜʘʸʪ ʝʛʦ ʚ ʦʯʝ-
ʨʝʜʴ. ʌʦʥʦʚʳʡ ʠʩʧʦʣʥʠʪʝʣʴ ʟʘʧʫʩʢʘʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʷʜʨʦ, ʩʦʭʨʘʥʷʝʪ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ 
ʦʙʥʦʚʣʷʝʪ ʩʪʘʪʫʩ ʨʘʩʯʸʪʘ. ʈʘʟʜʝʣʝʥʠʝ ʥʘ Backend API, Calculation Worker, Redis, PostgreSQL ʠ ʬʘʡʣʦ-
ʚʦʝ ʭʨʘʥʠʣʠʱʝ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ ʠ ʜʣʠʪʝʣʴʥʳʝ 
ʨʘʩʯʸʪʥʳʝ ʩʝʨʠʠ. 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʘʨʪʝʬʘʢʪʳ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ ʪʠʧʘ. ʂʦʥʬʠʛʫʨʘʮʠʠ, ʩʪʘʪʫʩʳ, ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ 
ʤʝʪʨʠʢʠ ʠ ʩʚʝʜʝʥʠʷ ʦ ʟʘʧʫʩʢʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ. ʆʙʲʸʤʥʳʝ ʜʘʥʥʳʝ ð ʜʚʫʤʝʨ-
ʥʳʝ ʧʦʣʷ ʜʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ, ʧʨʦʬʠʣʠ ʬʨʦʥʪʘ, ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʠ ʵʢʩʧʦʨʪʠʨʫʝʤʳʝ ʬʘʡʣʳ ð ʨʘʟ-
ʤʝʱʘʶʪʩʷ ʚ ʬʘʡʣʦʚʦʤ ʭʨʘʥʠʣʠʱʝ. ʊʘʢʘʷ ʩʭʝʤʘ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʜʝʣʘʝʪ ʨʘʩʯʸʪ ʚʦʩ-
ʧʨʦʠʟʚʦʜʠʤʳʤ: ʢʘʞʜʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʠʩʭʦʜʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ, ʚʝʨʩʠʝʡ ʧʘʨʘʤʝʪʨʦʚ 
ʠ ʥʘʙʦʨʦʤ ʩʦʭʨʘʥʸʥʥʳʭ ʤʝʪʨʠʢ. 

ʉʞʙʤʡʠʙʯʡʸ ʛʴʰʡʪʤʡʫʞʤʵʦʧʜʧ ʸʝʩʙ 
ʗʜʨʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʨʝʘʣʠʟʫʝʪ ʜʚʫʭʫʨʦʚʥʝʚʳʡ ʮʠʢʣ çʨʝʰʝʥʠʝ ʧʦʣʷ ð ʦʙʥʦʚʣʝʥʠʝ ʬʨʦʥ-

ʪʘè. ɽʛʦ ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: geometry, grid, 
discretization, solver, front_evolution ʠ io. ʊʘʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘʣʴʥʳʤ: ʢʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʜʝʣʴʥʦʡ ʯʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʸʥ ʠʣʠ ʨʘʩʰʠʨʝʥ ʙʝʟ 
ʧʝʨʝʧʠʩʳʚʘʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ. 

ʄʦʜʫʣʴ geometry ʭʨʘʥʠʪ ʦʧʠʩʘʥʠʝ ʩʝʢʪʦʨʥʦʡ ʦʙʣʘʩʪʠ ʠ ʬʫʥʢʮʠʶ ʩʚʦʙʦʜʥʦʛʦ ʬʨʦʥʪʘ Ὑ•ȟὸ, 

ʚʳʯʠʩʣʷʝʪ ʥʦʨʤʘʣʠ ʠ ʢʘʩʘʪʝʣʴʥʳʝ ʢ ʛʨʘʥʠʮʝ. ʄʦʜʫʣʴ grid ʬʦʨʤʠʨʫʝʪ ʧʦʣʷʨʥʫʶ ʩʝʪʢʫ ʩʦ ʩʤʝʱʝʥʠʝʤ ʧʦ 
ʨʘʜʠʫʩʫ ʠ ʠʥʜʝʢʩʠʨʫʝʪ ʘʢʪʠʚʥʳʝ ʫʟʣʳ. ʄʦʜʫʣʴ discretization ʩʪʨʦʠʪ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʳʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 
ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ, ʜʠʚʝʨʛʝʥʮʠʠ ʩʢʦʨʦʩʪʠ ʠ ʚʝʢʪʦʨʥʦʛʦ ʣʘʧʣʘʩʠʘʥʘ ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ. ʄʦʜʫʣʴ 
solver ʦʪʚʝʯʘʝʪ ʟʘ ʨʝʰʝʥʠʝ ʣʠʥʝʘʨʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʠʪʝʨʘʮʠʷʭ ʇʠʢʘʨʘ, ʘ front_evolution ʦʙʥʦʚʣʷʝʪ 
ʩʚʦʙʦʜʥʫʶ ʛʨʘʥʠʮʫ ʩ ʫʯʸʪʦʤ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʰʘʛʫ ʚʨʝʤʝʥʠ ʠ ʨʝʣʘʢʩʘʮʠʠ. ʄʦʜʫʣʴ io ʩʦʭʨʘʥʷʝʪ ʢʦʥʬʠ-
ʛʫʨʘʮʠʠ, ʣʦʛʠ, ʧʦʣʷ, ʬʨʦʥʪʳ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʊʘʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʜʝʣʘʝʪ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʧʨʠʛʦʜʥʳʤ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʝʜʠʥʠʯʥʦʛʦ ʨʘʩʯʸʪʘ, ʥʦ 
ʠ ʜʣʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʚʘʨʴʠʨʦʚʘʪʴ ʫʛʦʣ ʩʝʢʪʦʨʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝ-
ʥʠʷ, ʰʘʛ ʩʝʪʢʠ ʠʣʠ ʧʘʨʘʤʝʪʨ ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʠ ʩʨʘʚʥʠʚʘʪʴ ʩʝʨʠʠ ʥʝ ʚʨʫʯʥʫʶ, ʘ ʯʝʨʝʟ ʝʜʠʥʳʡ ʥʘʙʦʨ 
ʤʝʪʨʠʢ: ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʠʣʫ ʦʩʘʜʢʠ, ʦʙʲʸʤʥʫʶ ʦʰʠʙʢʫ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʬʨʦʥʪʘ ʠ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ ʨʝ-
ʰʘʪʝʣʷ. 

ʁʦʫʞʩʭʞʢʪ, ʛʡʠʬʙʤʡʠʙʯʡʸ ʡ ʝʡʙʜʦʧʪʫʡʣʙ 
ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. ʇʦʣʴʟʦʚʘʪʝʣʴ 
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ʟʘʜʘʸʪ ʛʝʦʤʝʪʨʠʶ ʩʝʢʪʦʨʘ, ʧʘʨʘʤʝʪʨʳ ʤʘʪʝʨʠʘʣʘ, ʨʝʞʠʤ ʥʘʛʨʫʞʝʥʠʷ, ʩʝʪʢʫ, ʰʘʛ ʧʦ ʚʨʝʤʝʥʠ ʠ ʨʘʩʰʠʨʝʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʝʛʫʣʷʨʠʟʘʮʠʠ. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʨʘʩʯʸʪʘ ʜʦʩʪʫʧʥʳ ʚʢʣʘʜʢʠ ʩ ʧʦʣʷʤʠ ʜʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ, 
ʧʨʦʬʠʣʝʤ ʩʚʦʙʦʜʥʦʡ ʛʨʘʥʠʮʳ, ʜʠʘʛʥʦʩʪʠʢʦʡ ʠ ʪʨʸʭʤʝʨʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʩʣʦʷ (ʩʤ. ʈʠʩ. 2). 

 

 
ʉʡʪ. 2. ʀʙʝʙʦʡʞ ʨʙʩʙʥʞʫʩʧʛ ʩʙʪʰʹʫʙ ʡ ʛʡʠʬʙʤʡʠʙʯʡʸ ʨʧʤʸ ʝʙʛʤʞʦʡʸ 

 
ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʦʣʝʡ ʥʫʞʥʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ. ʇʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʜʘʚʣʝʥʠʷ ʤʦʞʥʦ ʧʨʦ-

ʚʝʨʠʪʴ ʩʠʣʦʚʫʶ ʢʘʨʪʠʥʫ ʧʨʦʮʝʩʩʘ, ʘ ʧʦ ʧʦʣʶ ʩʢʦʨʦʩʪʠ ð ʣʦʢʘʣʠʟʘʮʠʶ ʟʦʥ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʝʯʝʥʠʷ ʠ 
ʪʦʨʤʦʞʝʥʠʷ ʫ ʩʪʝʥʦʢ. ɼʣʷ ʟʘʜʘʯʠ ʩʝʢʪʦʨʥʦʛʦ ʨʘʩʪʝʢʘʥʠʷ ʵʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʢʣʶʯʝʚʦʡ ʵʬ-
ʬʝʢʪ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʚ ʫʛʣʦʚʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʡ: ʚʙʣʠʟʠ ʨʘʜʠʘʣʴʥʳʭ ʩʪʝʥʦʢ ʪʝʯʝʥʠʝ ʟʘ-
ʤʝʜʣʷʝʪʩʷ, ʘ ʥʘ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʧʨʦʜʚʠʞʝʥʠʝ ʬʨʦʥʪʘ ʚʳʨʘʞʝʥʦ ʩʠʣʴʥʝʝ. 

ʆʪʜʝʣʴʥʳʡ ʙʣʦʢ ʟʘʥʠʤʘʝʪ ʜʠʘʛʥʦʩʪʠʢʘ ʨʘʩʯʸʪʘ. ɺ ʥʝʸ ʚʭʦʜʷʪ ʩʭʦʜʠʤʦʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ ʨʝʰʘʪʝʣʷ, 
ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ ʥʘ ʚʨʝʤʝʥʥʦʤ ʰʘʛʝ, ʦʙʲʸʤʥʘʷ ʦʰʠʙʢʘ, ʩʠʣʘ ʦʩʘʜʢʠ, ʠʟʤʝʥʝʥʠʝ ʬʨʦʥʪʘ, ʩʨʝʜʥʠʡ ʨʘʜʠʫʩ, 
ʤʘʢʩʠʤʘʣʴʥʳʡ ʥʘʢʣʦʥ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʬʨʦʥʪʘ. ɽʩʣʠ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ, ʧʦʣʴʟʦ-
ʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʢʨʘʩʠʚʫʶ ʢʘʨʪʠʥʢʫ ʙʝʟ ʛʘʨʘʥʪʠʠ ʬʠʟʠʯʝʩʢʦʡ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʜʠʘʛʥʦʩʪʠʢʘ ʷʚʣʷ-
ʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʯʘʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ, ʘ ʥʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʥʪʝʨʬʝʡʩʘ (ʩʤ. ʈʠʩ 3). 

 

 
ʉʡʪ. 3. ɽʡʙʜʦʧʪʫʡʰʞʪʣʡʞ ʨʧʣʙʠʙʫʞʤʡ ʪʮʧʝʡʥʧʪʫʡ, ʧʚʳʹʥʙ ʡ ʪʡʤʴ ʧʪʙʝʣʡ 
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ɻʞʩʡʭʡʣʙʯʡʸ ʨʧ ʶʣʪʨʞʩʡʥʞʦʫʙʤʵʦʴʥ ʝʙʦʦʴʥ 
ɺʝʨʠʬʠʢʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʦʩʘʜʢʠ ʩʚʠʥʮʦʚʳʭ ʩʝʢʪʦʨʥʳʭ ʦʙʨʘʟʮʦʚ, 

ʧʦʣʫʯʝʥʥʳʤ ɽ. ɸ. ʗʥʦʚʩʢʦʡ [3]. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʝ ʛʝʦʤʝʪʨʠʠ: ʩʝʢʪʦʨ ʩ ʫʛʣʦʤ ʨʘʩʢʨʳʪʠʷ Ŭ = 45Á ʠ ʩʝʢ-
ʪʦʨ ʩ Ŭ = 90Á [3,4]. ʕʢʩʧʝʨʠʤʝʥʪʳ ʚʘʞʥʳ ʠʤʝʥʥʦ ʜʣʷ ʵʪʦʡ ʟʘʜʘʯʠ, ʧʦʩʢʦʣʴʢʫ ʵʡʢʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜ-
ʩʢʘʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʫʛʣʦʚʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʡ, ʪʦʛʜʘ ʢʘʢ ʨʝʘʣʴʥʳʡ ʦʙʨʘʟʝʮ ʧʦʢʘʟʳʚʘʝʪ 
ʚʳʨʘʞʝʥʥʦʝ ʪʦʨʤʦʞʝʥʠʝ ʫ ʥʝʧʦʜʚʠʞʥʳʭ ʩʪʝʥʦʢ (ʩʤ. ʈʠʩ. 4). 

 

 
ʉʡʪ. 4. ʖʣʪʨʞʩʡʥʞʦʫʙʤʵʦʙʸ ʚʙʠʙ ʡ ʪʮʞʥʙ ʫʞʰʞʦʡʸ ʪʞʣʫʧʩʦʧʜʧ ʧʚʩʙʠʯʙ 

 
ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʚʳʙʨʘʥʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʘʜʠʘʣʴʥʳʭ ʧʝʨʝ-

ʤʝʱʝʥʠʡ ŭ = , ʛʜʝ όð ʧʝʨʝʤʝʱʝʥʠʝ ʥʘ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʩʝʢʪʦʨʥʦʛʦ ʦʙʨʘʟʮʘ όð ʧʝʨʝʤʝʱʝʥʠʝ 

ʚʙʣʠʟʠ ʥʝʧʦʜʚʠʞʥʦʡ ʨʘʜʠʘʣʴʥʦʡ ʩʪʝʥʢʠ [3]. ʏʝʤ ʙʦʣʴʰʝ ŭ, ʪʝʤ ʩʠʣʴʥʝʝ ʚʣʠʷʥʠʝ ʙʦʢʦʚʦʛʦ ʩʪʝʩʥʝʥʠʷ. 
ɼʣʷ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʪʝʯʝʥʠʷ ŭ = 0, ʧʦʵʪʦʤʫ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ŭ ʷʚʣʷʶʪʩʷ ʧʨʷ-
ʤʳʤ ʧʨʠʟʥʘʢʦʤ ʪʦʛʦ, ʯʪʦ ʤʦʜʝʣʴ ʫʯʠʪʳʚʘʝʪ ʪʦʨʤʦʞʝʥʠʝ ʫ ʩʪʝʥʦʢ. 

 
ʋʙʚʤʡʯʙ 1 

ʊʧʨʧʪʫʙʛʤʞʦʡʞ ʩʙʪʰʹʫʦʧʢ ʡ ʶʣʪʨʞʩʡʥʞʦʫʙʤʵʦʧʢ ʦʞʧʝʦʧʩʧʝʦʧʪʫʡ ʨʞʩʞʥʞʲʞʦʡʢ 

ŭ R, ʥʥ Ů ʶʣʪʨ. Ů ʩʙʪʰ. ʇʯʞʦʣʙ 

45 20,59 0,83 0,80 ʭʦʨʦʰʝʝ 

45 24,52 0,80 0,79 ʭʦʨʦʰʝʝ 

45 28,50 0,70 0,79 ʜʦʧʫʩʪʠʤʦʝ 

45 38,41 0,60 0,79 ʫ ʬʨʦʥʪʘ 

90 22,35 0,74 0,69 ʭʦʨʦʰʝʝ 

90 26,63 0,80 0,68 ʜʦʧʫʩʪʠʤʦʝ 

90 34,53 0,55 0,65 ʧʝʨʝʦʮʝʥʢʘ 

90 38,41 0,54 0,63 ʜʦʧʫʩʪʠʤʦʝ 

 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʛʣʘʚʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ð ʥʝʥʫʣʝ-

ʚʫʶ ʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʫʛʣʦʚʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʡ. ɼʣʷ ʩʝʨʠʠ Ŭ = 45Á ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ 
ʦʙʣʘʩʪʠ ʨʘʩʯʸʪʥʳʝ ʟʥʘʯʝʥʠʷ ŭ ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʨʦʚʥʝ 0,79ï0,80 ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 
ʜʠʘʧʘʟʦʥʫ 0,70ï0,83. ɼʣʷ ʩʝʨʠʠ Ŭ = 90Á ʨʘʩʯʸʪ ʪʘʢʞʝ ʩʦʭʨʘʥʷʝʪ ʧʨʘʚʠʣʴʥʳʡ ʧʦʨʷʜʦʢ ʚʝʣʠʯʠʥʳ ʠ ʧʦʢʘ-
ʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʙʦʢʦʚʦʛʦ ʩʪʝʩʥʝʥʠʷ. 

ʅʘʠʙʦʣʴʰʠʝ ʨʘʩʭʦʞʜʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚʙʣʠʟʠ ʩʚʦʙʦʜʥʦʛʦ ʬʨʦʥʪʘ. ʕʪʦ ʦʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ: 
ʧʨʠʬʨʦʥʪʦʚʘʷ ʟʦʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʪʨʸʭʤʝʨʥʳʤ ʵʬʬʝʢʪʘʤ, ʣʦʢʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 
ʦʩʦʙʝʥʥʦʩʪʷʤ ʠʟʤʝʨʝʥʠʡ, ʪʦʛʜʘ ʢʘʢ ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʜʚʫʤʝʨʥʦʤ ʪʦʥʢʦʩʣʦʡʥʦʤ 
ʦʩʨʝʜʥʝʥʠʠ. ʇʦʵʪʦʤʫ ʨʘʩʭʦʞʜʝʥʠʝ ʫ ʬʨʦʥʪʘ ʥʝ ʦʪʤʝʥʷʝʪ ʧʨʠʤʝʥʠʤʦʩʪʴ ʤʦʜʫʣʷ, ʘ ʟʘʜʘʸʪ ʛʨʘʥʠʮʫ ʢʦʨ-
ʨʝʢʪʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʀʙʣʤʷʰʞʦʡʞ 
ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʜʣʷ ʨʝʰʝʥʠʷ ʩʚʷʟʘʥʥʦʡ ʟʘʜʘʯʠ çʧʦʣʝïʛʨʘʥʠʮʘè ʧʨʠ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʠ ʩʪʝʩʥʸʥʥʦʛʦ ʪʝʯʝʥʠʷ ʪʦʥʢʦʛʦ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʩʣʦʷ ʚ ʩʝʢʪʦʨʥʦʡ ʦʙʣʘʩʪʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʯʠʩʪʦ ʪʝʦ-
ʨʝʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ, ʤʦʜʫʣʴ ʨʝʘʣʠʟʫʝʪ ʧʦʣʥʳʡ ʮʠʢʣ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ: ʟʘʜʘʥʠʝ ʧʘʨʘ-
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ʤʝʪʨʦʚ, ʧʦʩʪʨʦʝʥʠʝ ʧʦʣʷʨʥʦʡ ʩʝʪʢʠ, ʨʝʰʝʥʠʝ ʧʦʣʝʚʦʡ ʟʘʜʘʯʠ, ʦʙʥʦʚʣʝʥʠʝ ʩʚʦʙʦʜʥʦʡ ʛʨʘʥʠʮʳ, ʚʠʟʫʘ-
ʣʠʟʘʮʠʶ ʧʦʣʝʡ ʠ ʜʠʘʛʥʦʩʪʠʢʫ ʢʦʨʨʝʢʪʥʦʩʪʠ ʨʘʩʯʸʪʘ. 

ʂʣʶʯʝʚʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʠʥʞʝʥʝʨʥʘʷ ʩʚʷʟʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʡ 
ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. ʄʦʜʫʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʦʪʜʝʣʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʷʜʨʦ ʦʪ ʠʥ-
ʪʝʨʬʝʡʩʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʚʩʪʨʦʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʩʭʦʜʠʤʦʩʪʠ, ʩʠʣʳ 
ʦʩʘʜʢʠ ʠ ʦʙʲʸʤʥʦʛʦ ʠʥʚʘʨʠʘʥʪʘ. ɺʝʨʠʬʠʢʘʮʠʷ ʧʦ ʜʚʫʤ ʩʝʨʠʷʤ ʩʝʢʪʦʨʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 
ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʩʭʝʤʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʦʩʥʦʚʥʦʡ ʥʘʙʣʶʜʘʝʤʳʡ ʵʬʬʝʢʪ ð ʪʦʨʤʦʞʝʥʠʝ ʪʝʯʝʥʠʷ ʫ ʥʝʧʦ-
ʜʚʠʞʥʳʭ ʨʘʜʠʘʣʴʥʳʭ ʩʪʝʥʦʢ ʠ ʩʚʷʟʘʥʥʫʶ ʩ ʥʠʤ ʫʛʣʦʚʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʡ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʩʦʩʪʦʠʪ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʷʪʴ ʧʘʨʘʤʝʪʨʠʯʝ-
ʩʢʠʡ ʘʥʘʣʠʟ ʩʝʢʪʦʨʥʳʭ ʟʘʛʦʪʦʚʦʢ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 
ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʤʦʜʫʣʷ ʥʘ ʜʨʫʛʠʝ ʥʝʢʘʥʦʥʠʯʝʩʢʠʝ ʛʝʦʤʝʪʨʠʠ, ʫʪʦʯʥʝʥʠʝ ʤʦ-
ʜʝʣʠ ʪʨʝʥʠʷ ʠ ʫʯʸʪ ʪʨʸʭʤʝʨʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʧʨʠʬʨʦʥʪʦʚʦʡ ʟʦʥʝ. 
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ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʌɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʉʊɸʅʂʀʅè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ Telegram-ʙʦʪʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʘʙʠʪʫʨʠʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʧʫʩʢʥʦʡ 
ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ ʧʨʦʚʝʨʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʧʨʝʜʝʣʝʥʳ ʟʘʜʘʯʠ ʩʝʨʚʠʩʘ, ʩʦʩʪʘʚ ʩʧʨʘʚʦʯʥʳʭ 
ʜʘʥʥʳʭ, ʣʦʛʠʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʙʦʪʦʤ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʥʦʚʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. ʆʪ-
ʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʧʨʠʝʤʥʦʡ ʢʘʤʧʘʥʠʠ ʄɻʊʋ çʉʊɸʅʂʀʅè, ʘʨʭʠʪʝʢʪʫʨʝ 
ʥʘ ʙʘʟʝ Telegram Bot API, Python, aiogram ʠ PostgreSQL. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: Telegram-ʙʦʪ, ʘʙʠʪʫʨʠʝʥʪʳ, ʧʨʠʝʤʥʘʷ ʢʘʤʧʘʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ, 
Python, aiogram, PostgreSQL, ʘʚʪʦʤʘʪʠʟʘʮʠʷ. 
 

DESIGNING A TELEGRAM BOT FOR AUTOMATED INFORMATION SUPPORT OF APPLICANTS TO A 
TECHNICAL UNIVERSITY 

 
Ziyabaeva Sabrinakhon Golibdzhonovna, 

Palvanov Murod Ravshanovich 
 

Abstract: the article examines the design of a Telegram bot for automated information support of applicants to 
a technical university. Based on graduation project materials and verifiable sources, the paper defines the 
tasks of the service, the structure of reference data, user interaction logic and requirements for updating ad-
mission information. Particular attention is paid to official admission data of Moscow State University of Tech-
nology çSTANKINè, and to the architecture based on Telegram Bot API, Python, aiogram and PostgreSQL. 
Keywords: Telegram bot, applicants, admission campaign, information support, Python, aiogram, Post-
greSQL, automation. 

 
ʇʨʠʝʤʥʘʷ ʢʘʤʧʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʢʣʶʯʘʝʪ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʟʘ-

ʧʨʦʩʳ: ʘʙʠʪʫʨʠʝʥʪʘʤ ʥʫʞʥʳ ʩʚʝʜʝʥʠʷ ʦ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦʜʛʦʪʦʚʢʠ, ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʷʭ, ʩʨʦʢʘʭ 
ʧʦʜʘʯʠ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʣʠʯʝʩʪʚʝ ʤʝʩʪ, ʧʨʦʭʦʜʥʳʭ ʙʘʣʣʘʭ ʠ ʢʦʥʪʘʢʪʘʭ ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʠ. ɺ ʤʘʪʝʨʠʘʣʘʭ 
ɺʂʈ ʧʦ Telegram-ʙʦʪʫ ʜʣʷ ʄɻʊʋ çʉʊɸʅʂʀʅè ʵʪʘ ʟʘʜʘʯʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʪʴ 
ʝʜʠʥʳʡ ʮʠʬʨʦʚʦʡ ʢʘʥʘʣ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʣʫʯʘʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 
ʙʝʟ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʠʩʢʘ ʧʦ ʨʘʟʥʳʤ ʨʘʟʜʝʣʘʤ ʩʘʡʪʘ. 
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ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʯʘʪ-ʙʦʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʙʳʩʪʨʦʛʦ ʠ 
ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʟʦʨʝ C. W. Okonkwo ʠ A. Ade-Ibijola ʧʨʦ-
ʘʥʘʣʠʟʠʨʦʚʘʥʳ 53 ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʧʨʠʤʝʥʝʥʠʠ ʯʘʪ-ʙʦʪʦʚ ʚ ʦʙʨʘʟʦʚʘʥʠʠ [7]. ʇʦʵʪʦʤʫ ʜʣʷ ʧʨʠʝʤʥʦʡ 
ʢʦʤʠʩʩʠʠ ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʥʝ ʧʨʦʩʪʦ ʩʧʨʘʚʦʯʥʠʢ ʚ ʤʝʩʩʝʥʜʞʝʨʝ, ʘ ʩʠʩʪʝʤʘ ʩ ʧʨʦʚʝʨʷʝʤʳʤʠ ʠʩʪʦʯʥʠʢʘ-
ʤʠ ʜʘʥʥʳʭ, ʧʦʥʷʪʥʦʡ ʥʘʚʠʛʘʮʠʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʩʣʦʞʥʳʭ ʚʦʧʨʦʩʦʚ ʩʦʪʨʫʜʥʠʢʫ. 

ʎʝʣʴ ʩʪʘʪʴʠ ï ʦʙʦʩʥʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ Telegram-ʙʦʪʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʘʙʠʪʫʨʠʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʧʦʢʘʟʘʪʴ, ʢʘʢʠʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʚ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʘʟʫ. ɼʣʷ ʵʪʦʛʦ ʦʧʨʝ-
ʜʝʣʷʶʪʩʷ ʩʦʩʪʘʚ ʩʧʨʘʚʦʯʥʳʭ ʨʘʟʜʝʣʦʚ, ʘʨʭʠʪʝʢʪʫʨʘ ʨʝʰʝʥʠʷ, ʬʨʘʛʤʝʥʪ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠʝʤʥʦʡ 
ʢʘʤʧʘʥʠʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʢʦʥʪʝʥʪʘ. 

ʆʩʥʦʚʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʦʪʘ ï ʧʦʩʪʫʧʘʶʱʠʡ ʥʘ ʧʨʦʛʨʘʤʤʳ ʙʘʢʘʣʘʚʨʠʘʪʘ ʠʣʠ ʩʧʝʮʠʘʣʠʪʝʪʘ, ʘ 
ʪʘʢʞʝ ʨʦʜʠʪʝʣʴ ʠʣʠ ʟʘʢʦʥʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʚʩʝʛʜʘ ʟʥʘʝʪ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ 
ʩʘʡʪʘ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʦʵʪʦʤʫ ʠʥʪʝʨʬʝʡʩ ʜʦʣʞʝʥ ʥʘʯʠʥʘʪʴʩʷ ʩ ʧʦʥʷʪʥʳʭ ʩʮʝʥʘʨʠʝʚ: çʚʳʙʨʘʪʴ ʥʘʧʨʘʚ-
ʣʝʥʠʝè, çʫʟʥʘʪʴ ʩʨʦʢʠè, çʧʨʦʚʝʨʠʪʴ ʚʩʪʫʧʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷè, çʟʘʜʘʪʴ ʚʦʧʨʦʩè. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʦʦʪ-
ʚʝʪʩʪʚʫʝʪ ʧʨʠʨʦʜʝ ʯʘʪ-ʙʦʪʘ ʢʘʢ ʩʠʩʪʝʤʳ ʜʠʘʣʦʛʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [8, ʩ. 373ï383]. 

ʅʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ ʧʨʠʝʤʘ ʟʘʜʘʝʪʩʷ ʬʝʜʝʨʘʣʴʥʳʤ ʧʦʨʷʜʢʦʤ ʧʨʠʝʤʘ ʥʘ ʧʨʦʛʨʘʤʤʳ ʙʘʢʘʣʘʚʨʠʘ-
ʪʘ, ʩʧʝʮʠʘʣʠʪʝʪʘ ʠ ʤʘʛʠʩʪʨʘʪʫʨʳ. ʇʨʠʢʘʟ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʦʪ 27.11.2024 ˉ 821 ʫʪʚʝʨʜʠʣ ʧʦʨʷʜʦʢ 
ʧʨʠʝʤʘ ʠ ʜʝʡʩʪʚʫʝʪ ʩ 1 ʤʘʨʪʘ 2025 ʛʦʜʘ ʜʦ 1 ʩʝʥʪʷʙʨʷ 2029 ʛʦʜʘ [1]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʚʝʜʝʥʠʷ ʦ ʧʦʜʘ-
ʯʝ ʜʦʢʫʤʝʥʪʦʚ, ʢʚʦʪʘʭ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʠ ʩʨʦʢʘʭ ʜʦʣʞʥʳ ʦʙʥʦʚʣʷʪʴʩʷ ʧʦ ʦʬʠʮʠʘʣʴʥʳʤ 
ʜʦʢʫʤʝʥʪʘʤ, ʘ ʥʝ ʭʨʘʥʠʪʴʩʷ ʢʘʢ ʥʝʠʟʤʝʥʷʝʤʳʡ ʪʝʢʩʪ. 

ʅʘ ʦʬʠʮʠʘʣʴʥʦʡ ʧʨʠʝʤʥʦʡ ʩʪʨʘʥʠʮʝ ʄɻʊʋ çʉʊɸʅʂʀʅè ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʜʝʣʳ ʜʣʷ ʙʘʢʘʣʘʚʨʠʘ-
ʪʘ ʠ ʩʧʝʮʠʘʣʠʪʝʪʘ: ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʪ, ʵʢʟʘʤʝʥʳ ʠ ʙʘʣʣʳ, ʜʘʪʳ ʧʨʠʝʤʘ, ʮʝʣʝʚʦʝ ʦʙʫʯʝ-
ʥʠʝ, ʩʪʦʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʦʙʱʝʞʠʪʠʝ, ʩʪʘʪʠʩʪʠʢʘ, ʢʦʥʢʫʨʩʥʳʝ ʩʧʠʩʢʠ, ʦʬʠʮʠʘʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʢʦʥ-
ʪʘʢʪʳ ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʠ [2]. ʕʪʠ ʨʘʟʜʝʣʳ ʤʦʞʥʦ ʧʝʨʝʥʝʩʪʠ ʚ ʤʝʥʶ Telegram-ʙʦʪʘ ʙʝʟ ʧʦʪʝʨʠ ʧʨʘʢʪʠ-
ʯʝʩʢʦʛʦ ʩʤʳʩʣʘ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʙʦʪʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʪʦʣʴʢʦ ʧʨʦʚʝʨʷʝʤʳʝ ʩʚʝʜʝʥʠʷ: ʢʦʜ ʠ ʥʘʠʤʝʥʦʚʘ-
ʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʬʦʨʤʫ ʦʙʫʯʝʥʠʷ, ʧʨʝʜʤʝʪʳ ɽɻʕ, ʢʦʣʠʯʝʩʪʚʦ ʙʶʜʞʝʪʥʳʭ ʠ ʧʣʘʪʥʳʭ ʤʝʩʪ, ʩʪʦʠʤʦʩʪʴ 
ʦʙʫʯʝʥʠʷ, ʧʨʦʭʦʜʥʳʝ ʙʘʣʣʳ ʧʨʦʰʣʳʭ ʣʝʪ ʠ ʩʩʳʣʢʫ ʥʘ ʦʬʠʮʠʘʣʴʥʫʶ ʩʪʨʘʥʠʮʫ. ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʬʨʘʛ-
ʤʝʥʪ ʪʘʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʢʘʨʪʦʯʝʢ ʥʘʧʨʘʚʣʝʥʠʡ. 

ɼʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʘʨʪʦʯʢʘ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʙʦʪʝ ʜʦʣʞʥʘ ʙʳʪʴ ʢʨʘʪʢʦʡ ʩʧʨʘʚʢʦʡ ʩ ʯʠʩʣʦʚʳʤʠ 
ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠʝʤʘ. ɼʣʷ ʘʙʠʪʫʨʠʝʥʪʘ ʚʘʞʥʳ ʧʨʝʜʤʝʪʳ, ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʪ ʠ ʧʨʦʭʦʜʥʦʡ ʙʘʣʣ ʧʨʝʜʳʜʫʱʝʛʦ 
ʛʦʜʘ: ʵʪʠ ʩʚʝʜʝʥʠʷ ʧʦʤʦʛʘʶʪ ʩʦʧʦʩʪʘʚʠʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʥʘʙʦʨ ʵʢʟʘʤʝʥʦʚ ʩ ʜʦʩʪʫʧʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ɼʣʷ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʪʘʙʣʠʮʘ ʧʦʢʘʟʳʚʘʝʪ ʧʦʣʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʦʚʣʷʪʴ ʝʞʝʛʦʜʥʦ. 

 
ʋʙʚʤʡʯʙ 1  

ʍʩʙʜʥʞʦʫ ʝʙʦʦʴʮ ʨʩʡʞʥʦʧʢ ʣʙʥʨʙʦʡʡ ʅɼʋʌ çʊʋɹʆʃʁʆè ʝʤʸ ʣʙʩʫʧʰʞʣ Telegram-ʚʧʫʙ 
ʆʙʨʩʙʛʤʞʦʡʞ ʨʧʝʜʧ-

ʫʧʛʣʡ 
ɾɼʖ 

ɺʷʝʟʞʫʦʴʞ / ʨʤʙʫ-
ʦʴʞ ʥʞʪʫʙ 

ʈʩʧʮʧʝʦʧʢ ʚʙʤʤ 
2025 

ʊʫʧʡʥʧʪʫʵ ʉʍ, 
ʩʬʚ./ʪʞʥ. 

09.03.01 ʀʥʬʦʨʤʘʪʠʢʘ 
ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 
ʪʝʭʥʠʢʘ 

ʈʗ+ʇʄ+ʀʥʬ 70 / 23 248 197 000 

09.03.02 ʀʥʬʦʨʤʘʮʠ-
ʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭ-
ʥʦʣʦʛʠʠ 

ʈʗ+ʇʄ+ʀʥʬ 78 / 38 235 197 000 

09.03.03.01 ʇʨʠʢʣʘʜ-
ʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ: 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦ-
ʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤ 

ʈʗ+ʇʄ+ʀʥʬ 50 / 9 241 197 000 

09.03.03.02 ʇʨʠʢʣʘʜ-
ʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ: 
ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ 

ʈʗ+ʇʄ+ʀʥʬ 75 / 25 241 197 000 

09.03.04 ʇʨʦʛʨʘʤʤʥʘʷ 
ʠʥʞʝʥʝʨʠʷ 

ʈʗ+ʇʄ+ʀʥʬ 65 / 16 255 197 000 
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Telegram-ʙʦʪ ʷʚʣʷʝʪʩʷ ʩʝʨʚʝʨʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʯʝ-
ʨʝʟ Telegram Bot API. ʆʬʠʮʠʘʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪ Bot API ʢʘʢ HTTP-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʨʘʟʨʘ-
ʙʦʪʯʠʢʦʚ, ʩʦʟʜʘʶʱʠʭ ʙʦʪʦʚ [3]. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʦʩʪʘʝʪʩʷ ʚ ʧʨʠʣʦʞʝʥʠʠ Telegram, ʘ ʙʠʟ-
ʥʝʩ-ʣʦʛʠʢʘ ʠ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ. 

ɼʣʷ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʧʦʜʭʦʜʠʪ Python [5], ʘ ʜʣʷ ʨʘʙʦʪʳ ʩ Telegram Bot API ï aiogram, ʦʧʠʩʘʥʥʳʡ 
ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʢʘʢ ʘʩʠʥʭʨʦʥʥʳʡ ʬʨʝʡʤʚʦʨʢ ʜʣʷ Python 3.10+ ʥʘ ʦʩʥʦʚʝ asyncio ʠ aiohttp [4]. ʉʣʦʡ ʭʨʘ-
ʥʝʥʠʷ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʥʘ PostgreSQL, ʜʦʢʫʤʝʥʪʘʮʠʷ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʠʪ ʘʢʪʫʘʣʴʥʳʝ 
ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʚʝʨʩʠʠ ʠ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʉʋɹɼ [6]. 

 

 
ʉʡʪ. 1. ʄʧʜʡʰʞʪʣʙʸ ʪʮʞʥʙ ʛʠʙʡʥʧʝʞʢʪʫʛʡʸ ʣʧʥʨʧʦʞʦʫʧʛ Telegram-ʚʧʫʙ 

 
ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʦ, ʯʪʦ Telegram ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʢʣʠʝʥʪʩʢʦʛʦ ʢʘʥʘʣʘ ʠ ʧʝʨʝʜʘʝʪ ʩʦʙʳʪʠʷ ʚ 

ʩʝʨʚʝʨʥʫʶ ʯʘʩʪʴ ʯʝʨʝʟ Bot API. ʉʝʨʚʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʝʪ ʢʦʤʘʥʜʳ, ʦʙʨʘʱʘʝʪʩʷ ʢ ʙʘʟʝ 
ʜʘʥʥʳʭ ʠ ʚʦʟʚʨʘʱʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʪʚʝʪ ʚ ʚʠʜʝ ʩʦʦʙʱʝʥʠʷ ʠʣʠ ʢʥʦʧʦʯʥʦʛʦ ʤʝʥʶ. ʕʪʘ ʩʭʝʤʘ ʩʚʷʟʘʥʘ 
ʩ ʪʝʤʦʡ ʩʪʘʪʴʠ ʥʘʧʨʷʤʫʶ: ʥʘʜʝʞʥʦʩʪʴ ʙʦʪʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʨʘʙʦʪʳ ʠʥʪʝʨʬʝʡʩʘ, ʦʙʨʘʙʦʪʯʠ-
ʢʦʚ, ʙʘʟʳ ʟʥʘʥʠʡ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʤʦʜʫʣʷ. 

ʇʝʨʚʳʡ ʤʦʜʫʣʴ ï ʥʘʚʠʛʘʮʠʦʥʥʳʡ. ʇʨʠ ʢʦʤʘʥʜʝ /start ʙʦʪ ʜʦʣʞʝʥ ʦʪʢʨʳʚʘʪʴ ʛʣʘʚʥʦʝ ʤʝʥʶ ʩ ʨʘʟ-
ʜʝʣʘʤʠ çʅʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠè, çʇʦʩʪʫʧʣʝʥʠʝè, çʎʝʣʝʚʦʝ ʦʙʫʯʝʥʠʝè, çɼʥʠ ʦʪʢʨʳʪʳʭ ʜʚʝʨʝʡè, 
çʆʙɦʝʞʠʪʠʝ ʠ ʩʪʫʜʝʥʯʝʩʢʘʷ ʞʠʟʥʴè, çʂʦʥʪʘʢʪʳ ʠ ʚʦʧʨʦʩ ʦʧʝʨʘʪʦʨʫè. ʂʥʦʧʢʘ çʅʘʟʘʜè ʥʫʞʥʘ ʚʦ ʚʩʝʭ 
ʚʣʦʞʝʥʥʳʭ ʤʝʥʶ, ʪʘʢ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ ʯʘʩʪʦ ʩʨʘʚʥʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʦʛʨʘʤʤ ʧʦʜʨʷʜ. 

ɺʪʦʨʦʡ ʤʦʜʫʣʴ ï ʩʧʨʘʚʦʯʥʳʡ: ʢʘʨʪʦʯʢʠ ʥʘʧʨʘʚʣʝʥʠʡ, ʧʨʘʚʠʣʘ ʧʦʜʘʯʠ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʥʪʘʢʪʳ ʠ 
ʩʩʳʣʢʠ ʥʘ ʦʬʠʮʠʘʣʴʥʳʝ ʩʪʨʘʥʠʮʳ. ʊʨʝʪʠʡ ʤʦʜʫʣʴ ï ʠʥʪʝʨʘʢʪʠʚʥʳʡ: ʧʨʠʝʤ ʙʘʣʣʦʚ ɽɻʕ ʠ ʧʦʜʙʦʨ 
ʥʘʧʨʘʚʣʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʝʪ ʥʘʙʦʨ ʧʨʝʜʤʝʪʦʚ. ʈʝʟʫʣʴʪʘʪ ʥʫʞʥʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʪʦʨʦʞʥʦ: 
ʙʦʪ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʩʪʫʧʣʝʥʠʝ, ʘ ʧʦʢʘʟʳʚʘʝʪ ʜʘʥʥʳʝ ʧʨʦʰʣʳʭ ʣʝʪ ʜʣʷ ʦʨʠʝʥʪʠʨʘ. ʏʝʪʚʝʨʪʳʡ ʤʦ-
ʜʫʣʴ ï ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ: ʟʘʷʚʢʘ ʩ ʥʦʤʝʨʦʤ, ʪʝʢʩʪʦʤ ʚʦʧʨʦʩʘ ʠ ʩʪʘʪʫʩʦʤ ʦʙʨʘʙʦʪʢʠ. 

ɻʣʘʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʙʦʪʫ ï ʧʨʦʚʝʨʷʝʤʦʩʪʴ ʜʘʥʥʳʭ. ʉʚʝʜʝʥʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʤʝʩʪ, ʧʨʦʭʦʜʥʳʭ 
ʙʘʣʣʘʭ, ʩʪʦʠʤʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠ ʩʨʦʢʘʭ ʧʨʠʝʤʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʠʩʪʦʯʥʠʢ, ʜʘʪʫ ʦʙʥʦʚʣʝʥʠʷ ʠ ʦʪʚʝʪʩʪʚʝʥ-
ʥʦʝ ʣʠʮʦ. ɽʩʣʠ ʨʘʟʜʝʣ ʚʨʝʤʝʥʥʦ ʥʝ ʦʙʥʦʚʣʝʥ, ʣʫʯʰʝ ʧʦʢʘʟʳʚʘʪʴ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʩʩʳʣʢʫ ʥʘ ʦʬʠʮʠ-
ʘʣʴʥʳʡ ʩʘʡʪ, ʯʝʤ ʚʳʜʘʚʘʪʴ ʩʪʘʨʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʂʦʥʪʝʥʪ ʩʣʝʜʫʝʪ ʦʪʜʝʣʷʪʴ ʦʪ ʢʦʜʘ: ʪʝʢʩʪʳ, ʜʘʪʳ ʠ 
ʢʦʥʪʘʢʪʳ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʨʝʜʘʢʪʠʨʫʝʤʳʭ ʪʘʙʣʠʮʘʭ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʙʦʪʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʚʷʟʳʚʘʝʪ ʦʬʠʮʠʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʠ-
ʝʤʥʦʡ ʢʘʤʧʘʥʠʠ ʩ ʧʨʠʚʳʯʥʳʤ ʜʣʷ ʘʙʠʪʫʨʠʝʥʪʘ ʢʘʥʘʣʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʅʘ ʩʘʡʪʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ 
ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʨʘʟʜʝʣʦʚ, ʘ ʚ ʙʦʪʝ ʧʦʣʫʯʘʝʪ ʢʦʨʦʪʢʠʡ ʤʘʨʰʨʫʪ ʢ ʥʫʞʥʦʤʫ ʦʪʚʝʪʫ: ʧʨʝʜʤʝʪʳ, ʤʝʩʪʘ, 
ʩʪʦʠʤʦʩʪʴ, ʢʦʥʪʘʢʪ ʠʣʠ ʩʩʳʣʢʘ ʥʘ ʜʦʢʫʤʝʥʪ. ʊʘʢʦʡ ʬʦʨʤʘʪ ʥʝ ʟʘʤʝʥʷʝʪ ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ, ʘ ʜʝʣʘʝʪ 
ʝʛʦ ʜʘʥʥʳʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʧʦʠʩʢʘ. 
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ɼʣʷ ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʠ ʚʘʞʝʥ ʥʝ ʪʦʣʴʢʦ ʩʧʨʘʚʦʯʥʳʡ ʙʣʦʢ, ʥʦ ʠ ʫʯʝʪ ʦʙʨʘʱʝʥʠʡ. ɽʩʣʠ ʚʦʧʨʦʩ ʥʝ 
ʨʝʰʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʙʦʪ ʜʦʣʞʝʥ ʩʦʟʜʘʪʴ ʟʘʷʚʢʫ, ʩʦʭʨʘʥʠʪʴ ʝʝ ʩʪʘʪʫʩ ʠ ʧʝʨʝʜʘʪʴ ʦʪʚʝʪ ʧʦʣʴʟʦʚʘ-
ʪʝʣʶ ʚ ʪʦʪ ʞʝ ʜʠʘʣʦʛ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʜʝʣʠʪʴ ʪʠʧʦʚʳʝ ʟʘʧʨʦʩʳ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʩʦʭʨʘ-
ʥʷʝʪ ʧʨʦʚʝʨʷʝʤʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ: ʚʠʜʥʦ, ʢʘʢʦʡ ʚʦʧʨʦʩ ʧʦʩʪʫʧʠʣ, ʢʦʛʜʘ ʦʥ ʙʳʣ ʧʨʠʥʷʪ ʠ ʙʳʣ ʣʠ ʦʙʨʘ-
ʙʦʪʘʥ ʩʦʪʨʫʜʥʠʢʦʤ. 

ʀʙʣʤʷʰʞʦʡʞ 
Telegram-ʙʦʪ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʘʙʠʪʫʨʠʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʢʘʢ ʥʝʙʦʣʴʰʦʡ, ʥʦ ʩʪʨʦʛʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʮʠʬʨʦʚʦʡ ʩʝʨʚʠʩ. ɽʛʦ ʮʝʥʥʦʩʪʴ ʩʦ-
ʩʪʦʠʪ ʥʝ ʚ ʟʘʤʝʥʝ ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʠ, ʘ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʠʧʦʚʳʭ ʩʧʨʘʚʦʯʥʳʭ ʟʘʧʨʦʩʦʚ ʠ ʫʜʦʙʥʦʤ ʜʦ-
ʩʪʫʧʝ ʢ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ. ʈʝʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʨʠʝʤʥʦʡ ʢʘʤʧʘʥʠʠ ʄɻʊʋ çʉʊɸʅʂʀʅè ʧʦʢʘʟʳʚʘʶʪ, 
ʯʪʦ ʙʦʪ ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ ʩ ʪʝʢʩʪʦʚʳʤʠ ʦʧʠʩʘʥʠʷʤʠ, ʯʠʩʣʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʩʨʦʢʘʤʠ, ʢʚʦʪʘʤʠ ʠ 
ʩʩʳʣʢʘʤʠ ʥʘ ʜʦʢʫʤʝʥʪʳ. ɸʨʭʠʪʝʢʪʫʨʘ ʥʘ ʙʘʟʝ Telegram Bot API, Python, aiogram ʠ PostgreSQL ʷʚʣʷʝʪʩʷ 
ʦʙʦʩʥʦʚʘʥʥʦʡ: Telegram ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʚʳʯʥʳʡ ʢʘʥʘʣ ʩʚʷʟʠ, Python ʠ aiogram ï ʦʙʨʘʙʦʪʢʫ ʜʠʘʣʦʛʦʚ, 
PostgreSQL ï ʭʨʘʥʝʥʠʝ ʩʧʨʘʚʦʯʥʳʭ ʜʘʥʥʳʭ ʠ ʦʙʨʘʱʝʥʠʡ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʝʢʪʘ ʤʦʞʝʪ ʚʢʣʶ-
ʯʘʪʴ ʞʫʨʥʘʣ ʠʟʤʝʥʝʥʠʡ ʢʦʥʪʝʥʪʘ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʩʩʳʣʦʢ ʥʘ ʦʬʠʮʠʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ. 
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ИСПОЛЬЗОВАНИЕ ИСКУССТВЕННОГО 
ИНТЕЛЛЕКТА ДЛЯ ОБРАБОТКИ ОБРАЩЕНИЙ 
ГРАЖДАН 

Гаврилов Константин Владимирович 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄɸɼʀ)è 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʘʚʪʦ-
ʤʘʪʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʱʝʥʠʡ ʛʨʘʞʜʘʥ ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 
ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʧʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ ʪʝʢʩʪʘ ʦʙʨʘʱʝʥʠʷ, ʦʧʨʝʜʝʣʷʪʴ ʪʝ-
ʤʘʪʠʢʫ, ʩʨʦʯʥʦʩʪʴ ʠ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʦʢʨʘʩʢʫ ʩʦʦʙʱʝʥʠʷ, ʠʟʚʣʝʢʘʪʴ ʘʜʨʝʩʘ ʠ ʜʨʫʛʠʝ ʟʥʘʯʠʤʳʝ ʜʘʥʥʳʝ, 
ʥʘʭʦʜʠʪʴ ʜʫʙʣʠ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʘʨʭʠʪʝʢʪʫʨʘ 
ʪʘʢʦʡ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʨʠʩʢʠ ʚʥʝʜʨʝ-
ʥʠʷ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʫʯʘʩʪʠʶ ʯʝʣʦʚʝʢʘ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ.. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʦʙʨʘʱʝʥʠʷ ʛʨʘʞʜʘʥ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʮʠʬ-
ʨʦʚʠʟʘʮʠʷ, ʦʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʵʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ. 
 

USING ARTIFICIAL INTELLIGENCE TO PROCESS CITIZENS' REQUESTS 
 

Gavrilov Konstantin Vladimirovich 
 
Abstract: The article discusses the possibilities of using artificial intelligence to automate the processing of 
citizens' appeals in the system of state and municipal government. Artificial intelligence allows you to perform 
a primary analysis of the text of an appeal, determine the subject, urgency and emotional coloring of the mes-
sage, extract addresses and other significant data, find duplicates and make recommendations for specialists. 
The article discusses the architecture of such a system, the main technologies of natural language processing, 
the advantages and risks of implementation, as well as the requirements for security, transparency and human 
participation in decision-making.. 
Keywords: artificial intelligence, citizens' appeals, public administration, digitalization, natural language pro-
cessing, machine learning, electronic government. 

 
ʆʙʨʘʱʝʥʠʷ ʛʨʘʞʜʘʥ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʤʝʭʘʥʠʟʤʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʏʝʨʝʟ ʥʠʭ ʛʨʘʞʜʘʥʝ ʩʦʦʙʱʘʶʪ ʦ ʥʘʨʫʰʝʥʠʷʭ, ʟʘʜʘʶʪ ʚʦʧʨʦʩʳ, ʥʘʧʨʘʚʣʷʶʪ ʧʨʝʜʣʦʞʝʥʠʷ, ʞʘʣʦʙʳ ʠ ʟʘʷʚ-
ʣʝʥʠʷ. ɼʣʷ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʪʘʢʠʝ ʦʙʨʘʱʝʥʠʷ ʩʣʫʞʘʪ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʳʭ ʫʩʣʫʛ, ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʨʘʙʦʪʳ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʇʦʵʪʦʤʫ 
ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʱʝʥʠʡ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʜʦʚʝʨʠʝ ʛʨʘʞʜʘʥ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʥʩʪʠʪʫʪʘʤ. 

ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʱʝʥʠʡ ʚʦʟʨʘʩʪʘʝʪ. ʉʦʦʙʱʝʥʠʝ ʤʦʞʥʦ ʧʦʜʘʪʴ ʯʝʨʝʟ 
ʧʦʨʪʘʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʩʘʡʪ ʚʝʜʦʤʩʪʚʘ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ ʠʣʠ ʧʣʘʪ-
ʬʦʨʤʫ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʧʦʚʳʰʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʛʦʩʫʜʘʨʩʪʚʦʤ. ʉ 
ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʧʦʣʫʯʘʶʪ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦ-
ʜʠʤʦ ʙʳʩʪʨʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ, ʧʦʥʷʪʴ, ʥʘʧʨʘʚʠʪʴ ʥʫʞʥʦʤʫ ʠʩʧʦʣʥʠʪʝʣʶ ʠ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʦ ʧʦ-
ʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ. 
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ʈʫʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʙʨʘʱʝʥʠʡ ʠʤʝʝʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʉʦʪʨʫʜʥʠʢʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʯʠ-
ʪʘʪʴ ʩʦʦʙʱʝʥʠʝ, ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʪʝʤʫ, ʧʨʦʚʝʨʠʪʴ ʧʦʣʥʦʪʫ ʩʚʝʜʝʥʠʡ, ʚʳʙʨʘʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʧʦʜʨʘʟʜʝ-
ʣʝʥʠʝ ʠ ʧʦʜʛʦʪʦʚʠʪʴ ʦʪʚʝʪ. ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʜʥʦʪʠʧʥʳʭ ʩʦʦʙʱʝʥʠʡ ʚʦʟʥʠʢʘʶʪ ʟʘʜʝʨʞʢʠ, ʜʫʙ-
ʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʠ ʦʰʠʙʢʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʫʯʥʦʡ ʧʦʜʭʦʜ ʧʣʦʭʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʘʥʘʣʠʟʘ 
ʦʙʱʝʡ ʢʘʨʪʠʥʳ: ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʞʘʣʦʙʳ ʧʦ ʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʣʠ ʦʜʥʦʡ ʫʩʣʫʛʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʤʝʯʝʥʳ 
ʩʣʠʰʢʦʤ ʧʦʟʜʥʦ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ ʘʥʘʣʠʟʘ 
ʪʝʢʩʪʘ [2]. ʅʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʨʘʱʝʥʠʡ. 
ʉʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷʝʪ, ʢ ʢʘʢʦʡ ʪʝʤʝ ʦʪʥʦʩʠʪʩʷ ʩʦʦʙʱʝʥʠʝ: ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʜʦʨʦʛʠ, 
ʪʨʘʥʩʧʦʨʪ, ʩʦʮʠʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ, ʜʦʢʫʤʝʥʪʳ ʠʣʠ 
ʙʝʟʦʧʘʩʥʦʩʪʴ. ʊʘʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʤʦʛʘʝʪ ʙʳʩʪʨʝʝ ʚʳʙʨʘʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ. 

ɺʪʦʨʘʷ ʚʘʞʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ - ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʦʯʥʦʩʪʠ ʦʙʨʘʱʝʥʠʷ. ʉʦʦʙʱʝʥʠʷ ʦʙ ʘʚʘʨʠʷʭ, ʫʛʨʦ-
ʟʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʠ ʦʪʦʧʣʝʥʠʷ, ʧʝʨʝʙʦʷʭ ʩ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ ʠʣʠ ʩʠʪʫʘʮʠʷʭ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ 
ʜʝʪʝʡ ʠ ʧʦʞʠʣʳʭ ʣʶʜʝʡ, ʜʦʣʞʥʳ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʙʳʩʪʨʝʝ. AI-ʤʦʜʫʣʴ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴ ʚ ʪʝʢʩʪʝ ʧʨʠʟʥʘ-
ʢʠ ʧʦʚʳʰʝʥʥʦʛʦ ʧʨʠʦʨʠʪʝʪʘ ʠ ʧʨʝʜʣʘʛʘʪʴ ʩʦʪʨʫʜʥʠʢʫ ʫʩʢʦʨʝʥʥʳʡ ʧʦʨʷʜʦʢ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ʊʨʝʪʴʷ ʬʫʥʢʮʠʷ - ʠʟʚʣʝʯʝʥʠʝ ʩʫʱʥʦʩʪʝʡ. ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʭʦʜʠʪʴ ʘʜʨʝʩʘ, ʜʘʪʳ, 
ʥʦʤʝʨʘ ʜʦʤʦʚ, ʥʘʟʚʘʥʠʷ ʫʯʨʝʞʜʝʥʠʡ, ʪʠʧʳ ʦʙʲʝʢʪʦʚ ʠ ʜʨʫʛʠʝ ʚʘʞʥʳʝ ʵʣʝʤʝʥʪʳ. ʕʪʦ ʫʩʢʦʨʷʝʪ ʟʘʧʦʣ-
ʥʝʥʠʝ ʢʘʨʪʦʯʢʠ ʦʙʨʘʱʝʥʠʷ ʠ ʩʥʠʞʘʝʪ ʨʠʩʢ ʦʰʠʙʢʠ ʧʨʠ ʨʫʯʥʦʤ ʧʝʨʝʥʦʩʝ ʜʘʥʥʳʭ. 

ʏʝʪʚʝʨʪʘʷ ʬʫʥʢʮʠʷ - ʧʦʠʩʢ ʧʦʭʦʞʠʭ ʠ ʧʦʚʪʦʨʥʳʭ ʦʙʨʘʱʝʥʠʡ. ɽʩʣʠ ʥʝʩʢʦʣʴʢʦ ʛʨʘʞʜʘʥ ʩʦʦʙʱʘʶʪ 
ʦʙ ʦʜʥʦʡ ʧʨʦʙʣʝʤʝ, ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʩʚʷʟʘʪʴ ʦʙʨʘʱʝʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʠʜʝʪʴ ʤʘʩʰʪʘʙ 
ʧʨʦʙʣʝʤʳ ʠ ʥʝ ʚʳʧʦʣʥʷʪʴ ʦʜʥʫ ʠ ʪʫ ʞʝ ʧʨʦʚʝʨʢʫ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʦʝ ʦʙʨʘʱʝʥʠʝ ʜʦʣʞʥʦ 
ʩʦʭʨʘʥʷʪʴʩʷ ʦʪʜʝʣʴʥʦ, ʯʪʦʙʳ ʧʨʘʚʦ ʛʨʘʞʜʘʥʠʥʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʝ ʥʘʨʫʰʘʣʦʩʴ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʱʝʥʠʡ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʢʘʢ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥ-
ʥʳʭ ʤʦʜʫʣʝʡ [1]. ʇʝʨʚʳʡ ʤʦʜʫʣʴ - ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʛʨʘʞʜʘʥʠʥ ʧʦʜʘʝʪ ʦʙ-
ʨʘʱʝʥʠʝ ʠ ʦʪʩʣʝʞʠʚʘʝʪ ʝʛʦ ʩʪʘʪʫʩ. ʆʥ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʩʪʳʤ, ʧʦʥʷʪʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʩʣʦʞ-
ʥʘʷ ʬʦʨʤʘ ʧʦʜʘʯʠ ʩʘʤʘ ʩʪʘʥʦʚʠʪʩʷ ʙʘʨʴʝʨʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ. 

ɺʪʦʨʦʡ ʤʦʜʫʣʴ - ʩʝʨʚʝʨʥʘʷ ʯʘʩʪʴ, ʧʨʠʥʠʤʘʶʱʘʷ ʜʘʥʥʳʝ, ʚʳʧʦʣʥʷʶʱʘʷ ʘʚʪʦʨʠʟʘʮʠʶ, ʧʨʦʚʝʨʢʫ 
ʢʦʨʨʝʢʪʥʦʩʪʠ ʦʙʨʘʱʝʥʠʷ, ʩʦʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʝʨʝʜʘʯʫ ʪʝʢʩʪʘ ʚ AI-ʤʦʜʫʣʴ. ʊʘʢʘʷ ʯʘʩʪʴ ʤʦʞʝʪ 
ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ REST API, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʜʢʣʶʯʘʪʴ ʚʝʙ-ʧʦʨʪʘʣ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠ 
ʚʥʫʪʨʝʥʥʠʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʊʨʝʪʠʡ ʤʦʜʫʣʴ - ʙʘʟʘ ʜʘʥʥʳʭ. ɺ ʥʝʡ ʭʨʘʥʷʪʩʷ ʪʝʢʩʪʳ ʦʙʨʘʱʝʥʠʡ, ʩʚʝʜʝʥʠʷ ʦ ʟʘʷʚʠʪʝʣʷʭ, ʩʪʘʪʫ-
ʩʳ, ʥʘʟʥʘʯʝʥʥʳʝ ʠʩʧʦʣʥʠʪʝʣʠ, ʠʩʪʦʨʠʷ ʜʝʡʩʪʚʠʡ, ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʬʘʡʣʳ, ʨʝʟʫʣʴʪʘʪʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ 
ʩʣʫʞʝʙʥʳʝ ʞʫʨʥʘʣʳ. ɼʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ, ʨʘʟʛʨʘ-
ʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʠ ʘʫʜʠʪ ʚʩʝʭ ʜʝʡʩʪʚʠʡ. 

ʏʝʪʚʝʨʪʳʡ ʤʦʜʫʣʴ - ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. ʆʥ ʚʳʧʦʣʥʷʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʪʝʢʩʪʘ, 
ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʠʟʚʣʝʯʝʥʠʝ ʩʫʱʥʦʩʪʝʡ, ʧʦʠʩʢ ʜʫʙʣʝʡ ʠ ʨʘʩʯʝʪ ʧʨʠʦʨʠʪʝʪʘ. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʤʦʜʝʣʠ 
ʜʦʣʞʝʥ ʦʪʦʙʨʘʞʘʪʴʩʷ ʩʦʪʨʫʜʥʠʢʫ ʢʘʢ ʨʝʢʦʤʝʥʜʘʮʠʷ, ʘ ʥʝ ʢʘʢ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ. 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ʆʩʥʦʚʦʡ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ [1]. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʪʝʢʩʪ ʦʯʠ-

ʱʘʝʪʩʷ ʦʪ ʣʠʰʥʠʭ ʩʠʤʚʦʣʦʚ, ʧʨʠʚʦʜʠʪʩʷ ʢ ʝʜʠʥʦʤʫ ʚʠʜʫ, ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʩʣʦʚʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ɼʣʷ 
ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʚʘʞʥʘ ʣʝʤʤʘʪʠʟʘʮʠʷ, ʪʦ ʝʩʪʴ ʧʨʠʚʝʜʝʥʠʝ ʩʣʦʚ ʢ ʥʘʯʘʣʴʥʦʡ ʬʦʨʤʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʠ-
ʩʪʝʤʝ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʩʣʦʚʘ çʜʦʨʦʛʘè, çʜʦʨʦʛʠè ʠ çʜʦʨʦʛʫè ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʦʜʥʦʡ ʪʝʤʝ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʪʝʢʩʪ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʯʠʩʣʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. ɺ ʧʨʦʩʪʳʭ ʤʦʜʝʣʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʯʘʩʪʦʪʥʳʝ ʧʨʠʟʥʘʢʠ, ʥʘʧʨʠʤʝʨ TF-IDF. ɺ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʚʝʢʪʦʨʥʳʝ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʷ ʩʣʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʩʤʳʩʣʦʚʫʶ ʙʣʠʟʦʩʪʴ ʬʨʘʟ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʩʠ-
ʩʪʝʤʘ ʤʦʞʝʪ ʦʪʥʦʩʠʪʴ ʧʦʭʦʞʠʝ ʧʦ ʩʤʳʩʣʫ ʦʙʨʘʱʝʥʠʷ ʢ ʦʜʥʦʡ ʢʘʪʝʛʦʨʠʠ ʜʘʞʝ ʧʨʠ ʨʘʟʥʳʭ ʬʦʨʤʫʣʠʨʦʚʢʘʭ. 

ʆʪʜʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʠʝ ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ. ʆʥʠ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʨʝʟʶʤʝ ʦʙʨʘʱʝ-
ʥʠʷ, ʧʨʝʜʣʘʛʘʪʴ ʧʨʦʝʢʪ ʦʪʚʝʪʘ ʠ ʧʦʤʦʛʘʪʴ ʠʩʢʘʪʴ ʥʦʨʤʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʆʜʥʘʢʦ ʪʘʢʠʝ ʤʦʜʝʣʠ ʤʦ-
ʛʫʪ ʦʰʠʙʘʪʴʩʷ ʠʣʠ ʬʦʨʤʠʨʦʚʘʪʴ ʫʙʝʜʠʪʝʣʴʥʳʡ, ʥʦ ʬʘʢʪʠʯʝʩʢʠ ʥʝʚʝʨʥʳʡ ʪʝʢʩʪ. ʇʦʵʪʦʤʫ ʠʭ ʩʣʝʜʫʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʨʝʞʠʤʝ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʧʨʦʚʝʨʷʝʪ ʠ ʫʪʚʝʨʞʜʘʝʪ ʨʝʟʫʣʴʪʘʪ. 
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ʋʙʚʤʡʯʙ 1 
ʇʪʦʧʛʦʴʞ ʣʧʥʨʧʦʞʦʫʴ ʪʡʪʫʞʥʴ 

 
 
ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ - ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʝʨʚʠʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ. ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʟʘ ʩʝʢʫʥʜʳ ʦʧʨʝʜʝʣʠʪʴ ʪʝʤʫ ʦʙʨʘʱʝʥʠʷ, ʧʨʝʜʣʦʞʠʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʠʩ-
ʧʦʣʥʠʪʝʣʷ ʠ ʚʳʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ ʜʘʥʥʳʝ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʢʨʫʧʥʳʭ ʚʝʜʦʤʩʪʚ ʠ ʛʦʨʦʜʩʢʠʭ 
ʩʣʫʞʙ, ʛʜʝ ʝʞʝʜʥʝʚʥʦ ʧʦʩʪʫʧʘʝʪ ʙʦʣʴʰʦʡ ʧʦʪʦʢ ʩʦʦʙʱʝʥʠʡ. 

ɺʪʦʨʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ - ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ʆʰʠʙʦʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʨʘʱʝ-
ʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʟʘʜʝʨʞʢʘʤ ʠ ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʩʳʣʢʝ. AI-ʤʦʜʫʣʴ, ʦʙʫʯʝʥʥʳʡ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩʧʦ-
ʩʦʙʝʥ ʫʯʠʪʳʚʘʪʴ ʪʠʧʦʚʳʝ ʬʦʨʤʫʣʠʨʦʚʢʠ ʠ ʧʨʝʜʣʘʛʘʪʴ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ. ɼʘʞʝ ʝʩʣʠ 
ʩʦʪʨʫʜʥʠʢ ʧʨʦʚʝʨʷʝʪ ʨʝʢʦʤʝʥʜʘʮʠʶ ʚʨʫʯʥʫʶ, ʦʙʱʠʡ ʧʨʦʮʝʩʩ ʩʪʘʥʦʚʠʪʩʷ ʙʳʩʪʨʝʝ. 

ʊʨʝʪʴʝ ʧʨʝʠʤʫʱʝʩʪʚʦ - ʚʳʷʚʣʝʥʠʝ ʩʠʩʪʝʤʥʳʭ ʧʨʦʙʣʝʤ. ʈʫʯʥʘʷ ʨʘʙʦʪʘ ʦʙʳʯʥʦ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ 
ʢʘʞʜʦʤ ʦʙʨʘʱʝʥʠʠ ʦʪʜʝʣʴʥʦ, ʪʦʛʜʘ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʘʩʩʠʚ ʜʘʥʥʳʭ 
ʮʝʣʠʢʦʤ. ʆʥ ʧʦʤʦʛʘʝʪ ʥʘʭʦʜʠʪʴ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʪʝʤʳ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʢʣʘʩʪʝʨʳ, ʩʝʟʦʥʥʳʝ ʚʩʧʣʝʩʢʠ 
ʠ ʨʦʩʪ ʥʝʛʘʪʠʚʥʳʭ ʦʮʝʥʦʢ. 

ʏʝʪʚʝʨʪʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ - ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʩʦʪʨʫʜʥʠʢʦʚ. ʈʫʪʠʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʚʳ-
ʙʦʨ ʢʘʪʝʛʦʨʠʠ, ʧʦʠʩʢ ʧʦʭʦʞʠʭ ʦʙʨʘʱʝʥʠʡ, ʧʦʜʛʦʪʦʚʢʘ ʨʝʟʶʤʝ ʠ ʢʦʥʪʨʦʣʴ ʩʨʦʢʦʚ, ʯʘʩʪʠʯʥʦ ʘʚʪʦʤʘʪʠʟʠ-
ʨʫʶʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʧʝʮʠʘʣʠʩʪʳ ʤʦʛʫʪ ʫʜʝʣʷʪʴ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʩʣʦʞʥʳʤ ʩʣʫʯʘʷʤ, ʪʨʝʙʫʶʱʠʤ 
ʧʨʘʚʦʚʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʦʙ-
ʨʘʱʝʥʠʡ ʛʨʘʞʜʘʥ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ. ʆʙʨʘʱʝʥʠʷ ʩʦʜʝʨʞʘʪ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʙʣʝʤʘʭ ʥʘʩʝʣʝʥʠʷ, ʢʘʯʝʩʪʚʝ ʫʩʣʫʛ ʠ ʩʦ-
ʩʪʦʷʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʜʥʘʢʦ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʟʘʪʨʫʜʥʷʝʪ ʨʫʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠ 
ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ. 

AI-ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʠʟʚʣʝʯʝʥʠʝ ʟʥʘʯʠʤʳʭ ʩʚʝʜʝʥʠʡ, ʧʦʠʩʢ ʜʫʙ-
ʣʝʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʦʯʥʦʩʪʠ, ʧʦʜʛʦʪʦʚʢʫ ʨʝʟʶʤʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʦʙʨʘʱʝʥʠʡ. ʕʪʦ ʧʦʚʳʰʘ-
ʝʪ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʦʤʦʛʘʝʪ ʚʳʷʚʣʷʪʴ ʩʠʩʪʝʤʥʳʝ 
ʧʨʦʙʣʝʤʳ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ. 

 
É ʂ.ɺ. ɻʘʚʨʠʣʦʚ, 2026 
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УДК 620 

ПОДВОДНЫЕ ЛЭП: КАК ПЕРЕДАТЬ ГИГАВАТЫ 
ЭНЕРГИИ ЧЕРЕЗ ОКЕАН И НЕ ПОГУБИТЬ 
ЭКОСИСТЕМУ 

Горбунов Данила Андреевич 
ʩʪʫʜʝʥʪ  

ʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ:  ɹʠʣʘʣʦʚʘ ɸʣʠʩʘ ʀʣʴʜʘʨʦʚʥʘ 
ʩʪʫʜʝʥʪ ʛʨʫʧʧʳ ʕɸʙʟʫ-12 

ʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʝʨʝʜʘʯʠ 
ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʧʦʜʚʦʜʥʳʤ ʣʠʥʠʷʤ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʩʚʷʟʘʥʘ 
ʩ ʨʘʟʚʠʪʠʝʤ ʤʦʨʩʢʦʡ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ, ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʵʥʝʨʛʦʩʦʝʜʠʥʝʥʠʡ ʠ ʢʦʥʮʝʧʮʠʠ offshore 
grid, ʧʨʠ ʢʦʪʦʨʦʡ ʰʝʣʴʬʦʚʳʝ ʟʦʥʳ ʩʪʘʥʦʚʷʪʩʷ ʯʘʩʪʴʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 
ʜʣʷ ʧʝʨʝʜʘʯʠ ʛʠʛʘʚʘʪʪʥʳʭ ʤʦʱʥʦʩʪʝʡ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʪʝʭ-
ʥʦʣʦʛʠʷ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʧʝʨʝʜʘʯʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ HVDC, ʦʩʦʙʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 
ʥʘʧʨʷʞʝʥʠʷ VSC ʠ ʢʘʙʝʣʝʡ ʩ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʦʡ ʠʟʦʣʷʮʠʝʡ XLPE ʥʘʧʨʷʞʝʥʠʝʤ 320ï525 ʢɺ. ʈʘʩʩʤʦʪʨʝ-
ʥʳ ʬʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʝʨʝʜʘʯʠ ʤʦʱʥʦʩʪʠ, ʧʨʠʯʠʥʳ ʦʛʨʘʥʠʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚ ʧʦʜʚʦʜʥʳʭ ʢʘ-
ʙʝʣʷʭ, ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ, ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʜʝʞ-
ʥʦʩʪʠ ʢʘʙʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʨʠʩʢʘʤ: ʥʘʨʫʰʝʥʠʶ ʜʦʥʥʳʭ ʙʠʦ-
ʮʝʥʦʟʦʚ ʧʨʠ ʧʨʦʢʣʘʜʢʝ, ʰʫʤʫ, ʣʦʢʘʣʴʥʦʤʫ ʥʘʛʨʝʚʫ ʛʨʫʥʪʘ, ʚʦʟʜʝʡʩʪʚʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ 
ʨʳʙ, ʩʢʘʪʦʚ, ʘʢʫʣ ʠ ʜʨʫʛʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʚʠʜʳ. ʉʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʧʦʜʚʦʜʥʳʝ ʃʕʇ ʥʝ ʷʚʣʷʶʪʩʷ ʵʢʦ-
ʣʦʛʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʦʜʥʘʢʦ ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʚʳʙʦʨʝ ʪʨʘʩʩʳ, ʛʣʫʙʠʥʳ ʟʘʛʣʫʙʣʝʥʠʷ, ʢʦʥ-
ʩʪʨʫʢʮʠʠ ʢʘʙʝʣʷ, ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʝʛʣʘʤʝʥʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʥʠ ʤʦʛʫʪ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 
ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʙʝʟ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʤʦʨʩʢʠʤ ʵʢʦʩʠʩʪʝʤʘʤ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʦʜʚʦʜʥʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, HVDC, ʧʦʜʚʦʜʥʳʡ ʢʘʙʝʣʴ, XLPE, ʤʦʨʩʢʘʷ ʵʥʝʨ-
ʛʝʪʠʢʘ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʬʰʦʨʥʳʝ ʩʝʪʠ, ʧʝʨʝʜʘʯʘ ʵʣʝʢʪʨʦʵʥʝʨ-
ʛʠʠ, ʵʥʝʨʛʦʩʠʩʪʝʤʘ. 
 
UNDERWATER POWER LINES: HOW TO TRANSFER GIGAWATTS OF ENERGY ACROSS THE OCEAN 

WITHOUT DESTROYING THE ECOSYSTEM 
 

Gorbunov Danila Andreevich 
 

Scientific adviser: Bilalova Alisa Ildarovna 
 

Abstract. The article examines the technical and environmental aspects of high-power electricity transmission 
through submarine power cables. The relevance of the topic is associated with the rapid development of off-
shore wind power, interconnectors and offshore grid concepts. It is shown that high-voltage direct current 
transmission, especially VSC-HVDC technology and extruded XLPE cables rated at 320ï525 kV, is the most 
promising solution for transmitting gigawatt-scale power over long submarine distances. The article discusses 
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the physical principles of power transmission, limitations of alternating current submarine cables, thermal con-
ditions, energy losses, electromagnetic fields and reliability requirements. Particular attention is paid to envi-
ronmental risks, including disturbance of benthic communities, underwater noise, local sediment heating and 
the influence of electromagnetic fields on sensitive marine species. The conclusion is made that submarine 
transmission lines can support low-carbon energy systems if routing, burial depth, cable design, monitoring 
and operation are based on engineering and ecological risk assessment. 
Keywords: submarine power cables, HVDC, XLPE insulation, offshore energy, electromagnetic fields, envi-
ronmental safety, offshore grid, power transmission. 

 
ɻʛʞʝʞʦʡʞ 
ʕʥʝʨʛʝʪʠʢʘ XXI ʚʝʢʘ ʧʦʩʪʝʧʝʥʥʦ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʪʨʘʜʠʮʠʦʥʥʦʡ ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɽʩʣʠ ʨʘʥʝʝ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʚ ʦʩʥʦʚʥʦʤ ʘʩʩʦʮʠʠʨʦʚʘʣʠʩʴ ʩ ʚʦʟʜʫʰʥʳʤʠ ʃʕʇ ʠ 
ʥʘʟʝʤʥʳʤʠ ʢʘʙʝʣʴʥʳʤʠ ʪʨʘʩʩʘʤʠ, ʪʦ ʩʝʛʦʜʥʷ ʚʩʝ ʙʦʣʝʝ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʧʨʠʦʙʨʝʪʘʶʪ ʧʦʜʚʦʜʥʳʝ ʢʘ-
ʙʝʣʴʥʳʝ ʩʠʩʪʝʤʳ. ʆʥʠ ʩʦʝʜʠʥʷʶʪ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʨʘʟʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʜʘʯʫ ʤʦʱʥʦʩʪʠ 
ʤʦʨʩʢʠʭ ʚʝʪʨʦʧʘʨʢʦʚ, ʧʦʚʳʰʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʦʩʪʨʦʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʩʦʟʜʘʶʪ ʦʩ-
ʥʦʚʫ ʙʫʜʫʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ. 

ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʜʚʦʜʥʳʝ ʃʕʇ ʧʨʠʦʙʨʝʪʘʶʪ ʠʟ-ʟʘ ʨʦʩʪʘ ʤʦʨʩʢʦʡ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ. ɺ ɽʚ-
ʨʦʧʝ, ɸʟʠʠ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʤʦʨʩʢʠʝ ʚʝʪʨʦʧʘʨʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʆʜʥʘʢʦ ʯʝʤ ʜʘʣʴʰʝ ʛʝʥʝʨʘʮʠʷ ʚʳʥʦʩʠʪʩʷ ʚ ʤʦʨʝ, ʪʝʤ ʩʣʦʞʥʝʝ ʩʪʘ-
ʥʦʚʠʪʩʷ ʝʝ ʧʝʨʝʜʘʯʘ ʢ ʧʦʪʨʝʙʠʪʝʣʶ. ɺʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʥʝ ʪʦʣʴʢʦ ʧʦʩʪʨʦʠʪʴ ʢʘʙʝʣʴʥʫʶ ʣʠʥʠʶ, ʥʦ ʠ 
ʦʙʝʩʧʝʯʠʪʴ ʝʝ ʥʘʜʝʞʥʦʩʪʴ, ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ ʵʢʦʣʦʛʠʯʝ-
ʩʢʫʶ ʧʨʠʝʤʣʝʤʦʩʪʴ. 

ʇʝʨʝʜʘʯʘ ʛʠʛʘʚʘʪʪʦʚ ʵʥʝʨʛʠʠ ʯʝʨʝʟ ʤʦʨʝ ʪʝʭʥʠʯʝʩʢʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʝʨʝʜʘʯʠ ʧʦ ʚʦʟʜʫʰʥʳʤ ʣʠ-
ʥʠʷʤ. ɺʦʜʘ, ʩʦʣʝʥʘʷ ʩʨʝʜʘ, ʜʘʚʣʝʥʠʝ, ʜʚʠʞʝʥʠʝ ʛʨʫʥʪʘ, ʷʢʦʨʷ, ʪʨʘʣʦʚʳʡ ʣʦʚ, ʢʦʨʨʦʟʠʷ ʠ ʦʛʨʘʥʠʯʝʥʥʘʷ 
ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʨʝʤʦʥʪʘ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʰʠʙʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʥʝ 
ʪʦʣʴʢʦ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ, ʥʦ ʠ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʇʨʠ ʵʪʦʤ ʧʦʜʚʦʜʥʳʡ ʢʘʙʝʣʴ 
ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʢʘʢ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʦʙʲʝʢʪ. ʆʥ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʦʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʙʝʥʪʦʩʦʤ, ʨʳʙʘʤʠ, ʤʦʨʩʢʠʤʠ ʤʣʝʢʦʧʠʪʘʶʱʠʤʠ ʠ ʭʦʟʷʡ-
ʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. 

ʎʝʣʴ ʩʪʘʪʴʠ ð ʨʘʩʩʤʦʪʨʝʪʴ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʚʦʜʥʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 
ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʜʘʚʘʪʴ ʛʠʛʘʚʘʪʪʥʳʝ ʤʦʱʥʦʩʪʠ ʯʝʨʝʟ ʦʢʝʘʥ ʠ ʢʘʢʠʝ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ 
ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʦʨʩʢʫʶ ʵʢʦʩʠʩʪʝʤʫ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʨʘʩʢʨʳʪʴ ʬʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʝʨʝʜʘʯʠ 
ʙʦʣʴʰʠʭ ʤʦʱʥʦʩʪʝʡ ʧʦ ʧʦʜʚʦʜʥʳʤ ʢʘʙʝʣʷʤ; ʦʙʲʷʩʥʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ HVDC ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ HVAC ʥʘ 
ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ; ʨʘʩʩʤʦʪʨʝʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʧʦʜʚʦʜʥʦʛʦ ʩʠʣʦʚʦʛʦ ʢʘʙʝʣʷ; ʧʨʦʘʥʘʣʠ-
ʟʠʨʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʧʨʦʢʣʘʜʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ; ʧʨʝʜʣʦʞʠʪʴ ʠʥʞʝʥʝʨʥʳʝ ʤʝʨʳ ʩʥʠʞʝʥʠʷ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʥʘ ʤʦʨʩʢʫʶ ʩʨʝʜʫ. 

1. ʈʩʡʰʡʦʴ ʨʞʩʞʮʧʝʙ ʣ ʨʧʪʫʧʸʦʦʧʥʬ ʫʧʣʬ ʛ ʨʧʝʛʧʝʦʴʮ ʤʡʦʡʸʮ 
ʊʨʘʜʠʮʠʦʥʥʘʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠʩʪʦʨʠʯʝʩʢʠ ʨʘʟʚʠʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. ʇʝʨʝ-

ʤʝʥʥʳʡ ʪʦʢ ʫʜʦʙʝʥ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʨʘʙʦʪʳ ʙʦʣʴʰʠʥʩʪʚʘ 
ʧʦʪʨʝʙʠʪʝʣʝʡ. ʆʜʥʘʢʦ ʜʣʷ ʜʣʠʥʥʳʭ ʧʦʜʚʦʜʥʳʭ ʢʘʙʝʣʝʡ ʦʥ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ð ʟʥʘ-
ʯʠʪʝʣʴʥʫʶ ʝʤʢʦʩʪʥʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ ʢʘʙʝʣʷ. 

ʇʦʜʚʦʜʥʳʡ ʢʘʙʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʪʷʞʝʥʥʫʶ ʩʠʩʪʝʤʫ çʞʠʣʘ ð ʠʟʦʣʷʮʠʷ ð ʤʝʪʘʣʣʠʯʝ-
ʩʢʠʡ ʵʢʨʘʥ ð ʤʦʨʩʢʘʷ ʚʦʜʘ ʠʣʠ ʛʨʫʥʪè. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʣʘʜʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʝʤʢʦʩʪʴʶ. ʇʨʠ ʧʝ-
ʨʝʤʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʯʘʩʪʴ ʪʦʢʘ ʨʘʩʭʦʜʫʝʪʩʷ ʥʝ ʥʘ ʧʝʨʝʜʘʯʫ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʘ ʥʘ ʟʘʨʷʜ ʠ ʨʘʟʨʷʜ 
ʵʪʦʡ ʝʤʢʦʩʪʠ. ʏʝʤ ʜʣʠʥʥʝʝ ʢʘʙʝʣʴ, ʪʝʤ ʙʦʣʴʰʝ ʝʤʢʦʩʪʥʳʡ ʪʦʢ ʠ ʪʝʤ ʤʝʥʴʰʝ ʧʦʣʝʟʥʘʷ ʧʝʨʝʜʘʚʘʝʤʘʷ 
ʤʦʱʥʦʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ HVAC-ʣʠʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʪʝʭʥʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 
ʥʝʚʳʛʦʜʥʦʡ. 

ʇʦʩʪʦʷʥʥʳʡ ʪʦʢ ʨʝʰʘʝʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ɺ ʨʝʞʠʤʝ HVDC ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ 
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ʝʤʢʦʩʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʟʜʘʝʪ ʧʦʩʪʦʷʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʧʦʵʪʦʤʫ ʦʩʥʦʚʥʳʤʠ ʦʛʨʘʥʠʯʝ-
ʥʠʷʤʠ ʩʪʘʥʦʚʷʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʞʠʣʳ, ʜʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʦʣʷʮʠʠ, ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʛʨʫʥʪʘ ʠ 
ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʮʠʡ. ʇʦʵʪʦʤʫ HVDC ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʤʝʞʩʠʩʪʝʤʥʳʭ ʩʦʝʜʠʥʝ-
ʥʠʡ ʯʝʨʝʟ ʤʦʨʷ ʠ ʦʢʝʘʥʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʚʦʜʘ ʤʦʱʥʦʩʪʠ ʢʨʫʧʥʳʭ ʦʬʰʦʨʥʳʭ ʚʝʪʨʦʧʘʨʢʦʚ [1]. 

ʉ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʝʨʝʜʘʚʘʝʤʘʷ ʤʦʱʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 
P = U Ŀ I, 

ʛʜʝ P ð ʧʝʨʝʜʘʚʘʝʤʘʷ ʤʦʱʥʦʩʪʴ, U ð ʥʘʧʨʷʞʝʥʠʝ, I ð ʪʦʢ. 
ɼʣʷ ʙʠʧʦʣʷʨʥʦʡ HVDC-ʩʠʩʪʝʤʳ ʩ ʥʘʧʨʷʞʝʥʠʝʤ Ñ525 ʢɺ ʧʦʣʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʧʦʣʶʩʘʤʠ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1050 ʢɺ. ʇʨʠ ʧʝʨʝʜʘʯʝ 2 ɻɺʪ ʨʘʩʯʝʪʥʳʡ ʪʦʢ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
I = P / U = 2 000 ʄɺʪ / 1050 ʢɺ å 1,9 ʢɸ. 

ɽʩʣʠ ʪʫ ʞʝ ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʚʘʪʴ ʧʨʠ ʤʝʥʴʰʝʤ ʥʘʧʨʷʞʝʥʠʠ, ʪʦʢ ʚʦʟʨʘʩʪʝʪ, ʘ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ 
ʫʚʝʣʠʯʘʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʪʦʢʘ: 

ȹP = IĮ Ŀ R. 
ʀʟ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚʠʜʥʦ, ʧʦʯʝʤʫ ʧʦʚʳʰʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʨʘʟʚʠʪʠʷ ʧʦʜʚʦʜʥʳʭ ʃʕʇ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʩʥʠʞʘʝʪʩʷ ʪʦʢ, ʫʤʝʥʴʰʘʶʪʩʷ ʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ 
ʠ ʪʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʢʘʙʝʣʴ ʠ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʘʙʝʣʴʥʳʝ ʩʠʩʪʝʤʳ 525 ʢɺ HVDC 
ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʧʝʨʝʜʘʯʫ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʤʦʱʥʦʩʪʠ ʥʘ ʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʨʦʝʢ-
ʪʘʭ ʤʝʞʩʠʩʪʝʤʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʦʬʰʦʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ [2]. 

ʇʦʜʚʦʜʥʘʷ ʣʠʥʠʷ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʢʘʙʝʣʴ. ʕʪʦ ʩʣʦʞʥʘʷ 
ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʮʠʡ, ʬʠʣʴʪʨʦʚ, ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʙʝʣʴʥʦʡ ʣʠʥʠʠ, 
ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ ʩʚʷʟʠ, ʟʘʱʠʪ, ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʥʪʨʦʣʷ ʯʘʩʪʠʯʥʳʭ ʨʘʟʨʷʜʦʚ ʠ ʘʚʘ-
ʨʠʡʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. 

ʆʙʦʙʱʝʥʥʦ ʩʪʨʫʢʪʫʨʘ HVDC-ʩʦʝʜʠʥʝʥʠʷ ʚʢʣʶʯʘʝʪ ʙʝʨʝʛʦʚʫʶ ʠʣʠ ʤʦʨʩʢʫʶ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ 
ʩʪʘʥʮʠʶ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚ ʧʦʩʪʦʷʥʥʳʡ, ʧʦʜʚʦʜʥʳʡ ʢʘʙʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʩʠʩʪʝʤʫ ʩʚʷʟʠ ʠ ʫʧʨʘʚ-
ʣʝʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʪʘʥʮʠʶ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʚ ʧʝʨʝʤʝʥʥʳʡ, ʟʘʱʠʪʫ, ʘʚʪʦʤʘʪʠʢʫ, ʤʦʥʠʪʦʨʠʥʛ 
ʠ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ. ɼʣʷ ʧʝʨʝʜʘʯʠ ʛʠʛʘʚʘʪʪʥʳʭ ʤʦʱʥʦʩʪʝʡ ʚʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠ-
ʚʘʪʴʩʷ ʢʘʢ ʝʜʠʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʦʬʰʦʨʥʳʭ ʧʨʦʝʢʪʘʭ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ VSC-HVDC ð ʧʝʨʝʜʘʯʘ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʘ ʦʩʥʦʚʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʥʘʧʨʷʞʝʥʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʣʠʥʝʡʥʦ-
ʢʦʤʤʫʪʠʨʫʝʤʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ LCC, VSC-ʩʠʩʪʝʤʳ ʣʫʯʰʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʩʣʘʙʳʭ ʠʣʠ 
ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʩʝʪʝʡ, ʤʦʨʩʢʠʭ ʚʝʪʨʦʧʘʨʢʦʚ ʠ ʤʥʦʛʦʮʝʣʝʚʳʭ ʤʝʞʩʦʝʜʠʥʝʥʠʡ. VSC-ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 
ʩʧʦʩʦʙʝʥ ʥʝʟʘʚʠʩʠʤʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʘʢʪʠʚʥʫʶ ʠ ʨʝʘʢʪʠʚʥʫʶ ʤʦʱʥʦʩʪʴ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʚ 
ʪʦʯʢʝ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʨʘʙʦʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ, ʛʜʝ ʪʨʘʜʠʮʠʦʥʥʳʝ LCC-ʩʠʩʪʝʤʳ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳ [3]. 

ʇʨʠʤʝʨʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʜʚʦʜʥʦʡ HVDC-ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ Viking Link ʤʝʞʜʫ ɺʝʣʠʢʦʙʨʠʪʘʥʠʝʡ 
ʠ ɼʘʥʠʝʡ. ʕʪʦ ʩʦʝʜʠʥʝʥʠʝ ʜʣʠʥʦʡ ʦʢʦʣʦ 765 ʢʤ ʧʦʟʚʦʣʷʝʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʤʝʞʜʫ ʜʚʫʤʷ 
ʵʥʝʨʛʦʩʠʩʪʝʤʘʤʠ ʠ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʛʝʥʝʨʘʮʠʠ [4]. ɼʨʫʛʦʡ 
ʧʨʠʤʝʨ ð NordLink ʤʝʞʜʫ ʅʦʨʚʝʛʠʝʡ ʠ ɻʝʨʤʘʥʠʝʡ, ʛʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʧʦʣʷʨʥʘʷ HVDC-ʩʠʩʪʝʤʘ 525 ʢɺ 
ʤʦʱʥʦʩʪʴʶ 1400 ʄɺʪ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 623 ʢʤ [5]. ʕʪʠ ʧʨʦʝʢʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʜʚʦʜʥʳʝ ʃʕʇ ʫʞʝ 
ʧʝʨʝʰʣʠ ʠʟ ʢʘʪʝʛʦʨʠʠ ʫʥʠʢʘʣʴʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʢʘʪʝʛʦʨʠʶ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʠʥʦʯʥʳʭ ʤʝʞʩʦʝʜʠʥʝʥʠʡ ʢ ʩʝʪʝʚʦʡ 
ʣʦʛʠʢʝ. ʇʦʜʚʦʜʥʳʡ ʢʘʙʝʣʴ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʝʜʠʥʷʪʴ ʜʚʝ ʩʪʨʘʥʳ, ʥʦ ʠ ʧʦʜʢʣʶʯʘʪʴ ʤʦʨʩʢʦʡ ʚʝʪʨʦʧʘʨʢ, 
ʨʘʩʧʨʝʜʝʣʷʪʴ ʤʦʱʥʦʩʪʴ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʨʳʥʢʘʤʠ ʠ ʨʘʙʦʪʘʪʴ ʢʘʢ ʵʣʝʤʝʥʪ ʦʬʰʦʨʥʦʡ ʵʥʝʨʛʦʩʝʪʠ. 
ʊʘʢʘʷ ʢʦʥʮʝʧʮʠʷ ʧʦʚʳʰʘʝʪ ʛʠʙʢʦʩʪʴ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʩʣʦʞʥʷʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʘʱʠʪʝ, 
ʫʩʪʦʡʯʠʚʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʶ ʧʦʪʦʢʘʤʠ ʤʦʱʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ. 

ʇʦʜʚʦʜʥʳʡ ʩʠʣʦʚʦʡ ʢʘʙʝʣʴ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ: ʧʨʦʚʦʜʠʪʴ ʪʦʢ, ʚʳʜʝʨ-
ʞʠʚʘʪʴ ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʟʘʱʠʱʘʪʴ ʠʟʦʣʷʮʠʶ ʦʪ ʚʣʘʛʠ, ʚʦʩʧʨʠʥʠʤʘʪʴ ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʩʦ-
ʧʨʦʪʠʚʣʷʪʴʩʷ ʢʦʨʨʦʟʠʠ ʠ ʩʦʭʨʘʥʷʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʠʣʝʪʠʡ. ʊʠʧʦʚʦʡ HVDC-ʢʘʙʝʣʴ 
ʚʢʣʶʯʘʝʪ ʪʦʢʦʧʨʦʚʦʜʷʱʫʶ ʞʠʣʫ, ʚʥʫʪʨʝʥʥʠʡ ʧʦʣʫʧʨʦʚʦʜʷʱʠʡ ʵʢʨʘʥ, ʦʩʥʦʚʥʫʶ ʠʟʦʣʷʮʠʶ, ʚʥʝʰʥʠʡ ʧʦ-
ʣʫʧʨʦʚʦʜʷʱʠʡ ʵʢʨʘʥ, ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʦʙʦʣʦʯʢʫ ʠʣʠ ʵʢʨʘʥ, ʟʘʱʠʪʥʳʝ ʩʣʦʠ, ʙʨʦʥʶ ʠ ʥʘʨʫʞʥʫʶ ʦʙʦʣʦʯʢʫ. 
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ʊʦʢʦʧʨʦʚʦʜʷʱʘʷ ʞʠʣʘ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʠʟ ʤʝʜʠ ʠʣʠ ʘʣʶʤʠʥʠʷ. ʄʝʜʴ ʦʙʣʘʜʘʝʪ ʤʝʥʴʰʠʤ 
ʫʜʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʥʦ ʜʦʨʦʞʝ ʠ ʪʷʞʝʣʝʝ. ɸʣʶʤʠʥʠʡ ʣʝʛʯʝ ʠ ʜʝʰʝʚʣʝ, ʦʜʥʘʢʦ ʧʨʠ ʪʦʡ ʞʝ ʪʦʢʦ-
ʚʦʡ ʥʘʛʨʫʟʢʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝʛʦ ʩʝʯʝʥʠʷ. ɺʳʙʦʨ ʤʘʪʝʨʠʘʣʘ ʟʘʚʠʩʠʪ ʦʪ ʤʦʱʥʦʩʪʠ, ʜʣʠʥʳ ʪʨʘʩʩʳ, ʪʝʭʥʦ-
ʣʦʛʠʠ ʫʢʣʘʜʢʠ, ʜʦʧʫʩʪʠʤʦʡ ʤʘʩʩʳ ʢʘʙʝʣʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʝʢʪʘ. 

ʀʟʦʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʚʦʣʴʪ-
ʥʳʭ ʢʘʙʝʣʷʭ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʩʰʠʪʳʡ ʧʦʣʠʵʪʠʣʝʥ XLPE. ɽʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʚʷʟʘʥʳ ʩ ʚʳʩʦʢʦʡ 
ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʞʠʜʢʠʭ 
ʤʘʩʣʦʥʘʧʦʣʥʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɼʣʷ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʢʘʙʝʣʝʡ ʩ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʦʡ ʠʟʦʣʷʮʠʝʡ ʧʨʠʤʝ-
ʥʷʶʪʩʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʝ ʠʩʧʳʪʘʥʠʷ. IEC 62067 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʙʝʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʩ 
ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʦʡ ʠʟʦʣʷʮʠʝʡ ʥʘ ʥʘʧʨʷʞʝʥʠʷ ʚʳʰʝ 150 ʢɺ ʠ ʜʦ 500 ʢɺ ʚʢʣʶʯʠʪʝʣʴʥʦ, ʧʨʠ ʵʪʦʤ ʜʣʷ ʩʧʝ-
ʮʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʜʚʦʜʥʳʝ ʢʘʙʝʣʠ, ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠʩʧʳ-
ʪʘʥʠʡ [6]. 

ɹʨʦʥʷ ʢʘʙʝʣʷ ʟʘʱʠʱʘʝʪ ʝʛʦ ʦʪ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʫʩʠʣʠʡ ʧʨʠ ʫʢʣʘʜʢʝ, ʢʦʥʪʘʢʪʘ ʩ ʥʝʨʦʚʥʦʩʪʷʤʠ ʜʥʘ, 
ʚʥʝʰʥʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʷʢʦʨʝʡ ʠ ʨʳʙʦʣʦʚʥʳʭ ʪʨʘʣʦʚ. ʅʘ ʤʝʣʢʦʚʦʜʴʝ ʢʘʙʝʣʴ ʯʘʱʝ ʟʘ-
ʛʣʫʙʣʷʶʪ ʚ ʛʨʫʥʪ, ʘ ʥʘ ʩʣʦʞʥʳʭ ʫʯʘʩʪʢʘʭ ʠʩʧʦʣʴʟʫʶʪ ʢʘʤʝʥʥʫʶ ʥʘʙʨʦʩʢʫ, ʟʘʱʠʪʥʳʝ ʤʘʪʳ, ʪʨʫʙʳ ʠʣʠ 
ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʟʘʱʠʪʳ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪʴ ʤʝʭʘʥʠʯʝ-
ʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʦ ʠ ʠʟʙʝʞʘʪʴ ʯʨʝʟʤʝʨʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʜʦʥʥʫʶ ʩʨʝʜʫ. 

ʆʪʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʝʧʣʦʚʦʡ ʨʘʩʯʝʪ. ɼʦʧʫʩʪʠʤʘʷ ʪʦʢʦʚʘʷ ʥʘʛʨʫʟʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ 
ʪʦʣʴʢʦ ʩʝʯʝʥʠʝʤ ʞʠʣʳ, ʥʦ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʢʨʫʞʘʶʱʝʛʦ ʛʨʫʥʪʘ ʦʪʚʦʜʠʪʴ ʪʝʧʣʦ. IEC 60287 ʦʧʠʩʳʚʘʝʪ 
ʨʘʩʯʝʪ ʪʦʢʦʚʳʭ ʥʘʛʨʫʟʦʢ ʠ ʧʦʪʝʨʴ ʢʘʙʝʣʝʡ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʪʝʧʣʦʚʦʤ ʨʝʞʠʤʝ [7]. ɼʣʷ ʧʦʜʚʦʜʥʳʭ ʢʘ-
ʙʝʣʝʡ ʵʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʝʦʜʠʥʘʢʦʚʘ: ʧʝʩʦʢ, ʠʣ, 
ʛʣʠʥʘ, ʢʘʤʝʥʠʩʪʳʡ ʛʨʫʥʪ ʠ ʩʤʝʰʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦ-ʨʘʟʥʦʤʫ ʨʘʩʩʝʠʚʘʶʪ ʪʝʧʣʦ. 

ʇʝʨʝʜʘʯʘ ʛʠʛʘʚʘʪʪʥʦʡ ʤʦʱʥʦʩʪʠ ʯʝʨʝʟ ʦʢʝʘʥ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʟʘ-
ʜʘʯ. ʇʝʨʚʘʷ ʟʘʜʘʯʘ ð ʧʦʚʳʰʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ. ʏʝʤ ʚʳʰʝ ʥʘʧʨʷʞʝʥʠʝ, ʪʝʤ ʥʠʞʝ ʪʦʢ ʧʨʠ ʪʦʡ ʞʝ ʤʦɦ -
ʥʦʩʪʠ ʠ ʪʝʤ ʤʝʥʴʰʝ ʧʦʪʝʨʠ. ʇʦʵʪʦʤʫ ʧʝʨʝʭʦʜ ʦʪ 320 ʢɺ ʢ 525 ʢɺ ʩʪʘʣ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʨʘʟʚʠʪʠʷ ʧʦʜʚʦʜ-
ʥʳʭ HVDC-ʩʠʩʪʝʤ. ʂʘʙʝʣʴʥʳʝ ʩʠʩʪʝʤʳ 525 ʢɺ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʜʘʚʘʪʴ ʤʦʱʥʦʩʪʴ ʧʦʨʷʜʢʘ 2 ɻɺʪ ʦʜʥʠʤ 
ʩʦʝʜʠʥʝʥʠʝʤ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʢʨʫʧʥʳʭ ʤʦʨʩʢʠʭ ʚʝʪʨʦʧʘʨʢʦʚ. 

ɺʪʦʨʘʷ ʟʘʜʘʯʘ ð ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ. ʇʦʪʝʨʠ ʚʦʟʥʠʢʘʶʪ ʚ ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʞʠʣʘʭ, ʵʢʨʘʥʘʭ, ʩʦʝʜʠ-
ʥʠʪʝʣʴʥʳʭ ʤʫʬʪʘʭ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʮʠʷʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. ɼʣʷ ʢʘʙʝʣʴʥʦʡ 
ʣʠʥʠʠ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ. ʇʨʠ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʜʘʞʝ ʥʝʙʦʣʴʰʦʝ ʩʦʧʨʦʪʠʚ-
ʣʝʥʠʝ ʞʠʣʳ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʪʥʦʡ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʜʦʣʞʝʥ ʚʳʙʠʨʘʪʴ ʦʧʪʠ-
ʤʘʣʴʥʦʝ ʩʝʯʝʥʠʝ, ʤʘʪʝʨʠʘʣ ʞʠʣʳ ʠ ʜʦʧʫʩʪʠʤʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ. 

ʊʨʝʪʴʷ ʟʘʜʘʯʘ ð ʥʘʜʝʞʥʦʩʪʴ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʤʫʬʪ. ʇʦʜʚʦʜʥʳʡ ʢʘʙʝʣʴ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʦʛʨʘʥʠ-
ʯʝʥʥʳʤʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʜʣʠʥʘʤʠ, ʧʦʵʪʦʤʫ ʧʨʠ ʧʨʦʪʷʞʝʥʥʳʭ ʪʨʘʩʩʘʭ ʥʝʠʟʙʝʞʥʳ ʟʘʚʦʜʩʢʠʝ ʠʣʠ ʤʦʥ-
ʪʘʞʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʄʫʬʪʘ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʫʷʟʚʠʤʳʤ ʵʣʝʤʝʥʪʦʤ, ʪʘʢ ʢʘʢ ʚ ʥʝʡ ʩʭʦʜʷʪʩʷ ʵʣʝʢ-
ʪʨʠʯʝʩʢʠʝ, ʪʝʧʣʦʚʳʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ. ʆʪʢʘʟ ʤʫʬʪʳ ʧʦʜ ʚʦʜʦʡ ʧʨʠʚʦʜʠʪ ʢ ʜʣʠʪʝʣʴʥʦʤʫ 
ʧʨʦʩʪʦʶ, ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʩʣʦʞʥʦʡ ʨʝʤʦʥʪʥʦʡ ʦʧʝʨʘʮʠʠ. 

ʏʝʪʚʝʨʪʘʷ ʟʘʜʘʯʘ ð ʟʘʱʠʪʘ ʦʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ 
ʷʢʦʨʷ, ʨʳʙʦʣʦʚʥʳʝ ʪʨʘʣʳ, ʦʧʦʣʟʥʠ, ʨʘʟʤʳʚ ʛʨʫʥʪʘ, ʣʝʜʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʩʝʚʝʨʥʳʭ ʤʦʨʷʭ, ʩʝʡʩʤʠ-
ʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʦʰʠʙʢʠ ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʤʦʨʩʢʠʭ ʨʘʙʦʪʘʭ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʧʨʦʢʣʘʜʢʦʡ ʚʳʧʦʣʥʷ-
ʶʪʩʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ, ʘʥʘʣʠʟ ʩʫʜʦʭʦʜʩʪʚʘ, ʨʳʙʦʣʦʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʭʨʘʥʷʝʤʳʭ 
ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʇʷʪʘʷ ʟʘʜʘʯʘ ð ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʢʘʙʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʠʤʝʥʷʶʪ-
ʩʷ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʘʢʫʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ, ʢʦʥʪʨʦʣʴ ʥʘʛʨʫʟʢʠ, ʜʠʘʛʥʦʩʪʠʢʘ ʠʟʦʣʷʮʠʠ ʠ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ. ʇʦʜʭʦʜ ʢ ʧʦʜ-
ʚʦʜʥʳʤ ʢʘʙʝʣʷʤ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ: ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʟʘʣʦʞʠʪʴ ʟʘʧʘʩ ʧʨʦʯ-
ʥʦʩʪʠ, ʥʦ ʠ ʧʦʩʪʦʷʥʥʦ ʧʦʥʠʤʘʪʴ ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʣʠʥʠʠ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʜʚʦʜʥʳʤ ʩʠʣʦʚʳʤ ʢʘʙʝʣʷʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʝʩʴ ʞʠʟʥʝʥʥʳʡ 
ʮʠʢʣ: ʦʪ ʢʦʥʮʝʧʮʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʩʧʳʪʘʥʠʡ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʤʦʥʪʘʞʘ, ʵʢʩʧʣʫʘ-
ʪʘʮʠʠ, ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʚʳʚʦʜʘ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ [8]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 
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ʥʘʜʝʞʥʦʩʪʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʘ ʚ ʧʨʦʝʢʪ ʥʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ: ʦʥʘ ʜʦʣʞʥʘ ʟʘʢʣʘʜʳʚʘʪʴʩʷ ʩ ʩʘʤʦ-
ʛʦ ʥʘʯʘʣʘ. 

ʇʦʜʚʦʜʥʘʷ ʃʕʇ ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʦʨʩʢʫʶ ʩʨʝʜʫ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ: ʧʨʠ 
ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʢʣʘʜʢʝ, ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʝʤʦʥʪʝ ʠ ʜʝʤʦʥʪʘʞʝ. ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʝ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʢʦʛʜʘ ʢʘʙʝʣʴ ʫʢʣʘʜʳʚʘʝʪʩʷ ʠʣʠ ʟʘʛʣʫʙʣʷʝʪʩʷ ʚ ʤʦʨʩʢʦʝ ʜʥʦ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʢʣʘʜʢʠ ʥʘʨʫʰʘʶʪʩʷ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʦʚʳʰʘʝʪʩʷ ʤʫʪʥʦʩʪʴ ʚʦʜʳ, ʧʦʚʨʝʞʜʘʶʪʩʷ 
ʠʣʠ ʚʨʝʤʝʥʥʦ ʫʥʠʯʪʦʞʘʶʪʩʷ ʫʯʘʩʪʢʠ ʙʝʥʪʦʩʥʳʭ ʩʦʦʙʱʝʩʪʚ. ɺ ʟʦʥʘʭ ʩ ʠʣʠʩʪʳʤ ʛʨʫʥʪʦʤ ʤʦʞʝʪ ʧʨʦʠʩʭʦ-
ʜʠʪʴ ʧʦʚʪʦʨʥʦʝ ʚʟʚʝʰʠʚʘʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʨʘʥʝʝ ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʇʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʫʜʦʚ, ʧʣʫʛʦʚ, ʛʠʜʨʦʨʘʟʤʳʚʘ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʟʘʛʣʫʙʣʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʰʫʤ, ʩʧʦʩʦʙ-
ʥʳʡ ʚʣʠʷʪʴ ʥʘ ʨʳʙ ʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʆʙʟʦʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʜʚʦʜʥʳʭ ʩʠʣʦʚʳʭ ʢʘʙʝʣʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʩʪʘʜʠʠ 
ʫʩʪʘʥʦʚʢʠ ʚʦʟʤʦʞʥʳ ʰʫʤ, ʟʘʛʨʷʟʥʝʥʠʝ, ʤʫʪʥʦʩʪʴ ʠ ʬʠʟʠʯʝʩʢʦʝ ʥʘʨʫʰʝʥʠʝ ʩʨʝʜʳ, ʘ ʥʘ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘ-
ʪʘʮʠʠ ð ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʨʠʩʢ ʟʘʮʝʧʣʝʥʠʷ, ʟʘʛʨʷʟʥʝʥʠʝ ʠ ʵʬʬʝʢʪ ʠʩ-
ʢʫʩʩʪʚʝʥʥʦʛʦ ʨʠʬʘ [9]. ʇʨʠ ʵʪʦʤ ʤʥʦʛʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʣʦʢʘʣʴʥʳʝ ʠʣʠ ʢʨʘʪʢʦʩʨʦʯʥʳʝ, 
ʦʜʥʘʢʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ ʚʣʠʷʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʙʩʫʞʜʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ʃʶʙʦʡ ʪʦʢ ʩʦʟʜʘʝʪ 
ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʘ ʧʝʨʝʤʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʤʦʞʝʪ ʠʥʜʫʮʠʨʦʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ. ɺ HVDC-
ʣʠʥʠʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʦʩʪʦʷʥʥʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʥʘʛʨʫʟʢʝ, ʥʦ ʝʛʦ ʚʝʣʠʯʠʥʘ ʠʟʤʝʥʷʝʪ-
ʩʷ ʚʤʝʩʪʝ ʩ ʪʦʢʦʤ. ʋ ʥʝʢʦʪʦʨʳʭ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ ʠʤʝʶʪʩʷ ʵʣʝʢʪʨʦʩʝʥʩʦʨʥʳʝ ʠʣʠ ʤʘʛʥʠʪʦʯʫʚʩʪʚʠ-
ʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ. ʆʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʭʨʷʱʝʚʳʝ ʨʳʙʳ ð ʩʢʘʪʳ, ʘʢʫʣʳ ʠ ʭʠʤʝʨʳ. 
ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʩʠʛʥʘʣʳ ʜʣʷ ʦʨʠʝʥʪʘʮʠʠ, ʧʦʠʩʢʘ ʜʦʙʳʯʠ ʠ ʧʦʚʝʜʝʥʠʷ ʚ ʩʨʝʜʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʢʘʪʳ, ʘʢʫʣʳ ʠ ʜʨʫʛʠʝ ʧʣʘʩʪʠʥʦ-
ʞʘʙʝʨʥʳʝ ʨʳʙʳ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʷʤ, ʧʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-
ʥʳʝ ʩʝʥʩʦʨʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʦʨʠʝʥʪʘʮʠʠ, ʥʘʚʠʛʘʮʠʠ ʠ ʧʦʠʩʢʘ ʜʦʙʳʯʠ. ʈʠʩʢ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʠ-
ʜʘ, ʩʪʘʜʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʫʨʦʚʥʷ ʧʦʣʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʦʥʪʘʢʪʘ [10]. 

ʊʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʚʷʟʘʥʦ ʩ ʧʦʪʝʨʷʤʠ ʚ ʢʘʙʝʣʝ. ʏʘʩʪʴ ʵʥʝʨʛʠʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʪʝʧʣʦ ʠ ʧʝ-
ʨʝʜʘʝʪʩʷ ʦʢʨʫʞʘʶʱʠʤ ʜʦʥʥʳʤ ʦʪʣʦʞʝʥʠʷʤ. ɽʩʣʠ ʢʘʙʝʣʴ ʟʘʛʣʫʙʣʝʥ, ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʚʦʢʨʫʛ ʥʝʛʦ 
ʤʦʞʝʪ ʧʦʚʳʰʘʪʴʩʷ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʝʢʪʦʚ ʵʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʦʛʨʘʥʠʯʝʥʦ ʫʟʢʦʡ ʟʦʥʦʡ ʚʦʢʨʫʛ ʪʨʘʩʩʳ, 
ʥʦ ʚ ʨʘʡʦʥʘʭ ʥʝʨʝʩʪʘ, ʦʙʠʪʘʥʠʷ ʪʝʨʤʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠʣʠ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʦʥʦ 
ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴʩʷ ʦʪʜʝʣʴʥʦ. 

ɽʱʝ ʦʜʠʥ ʬʘʢʪʦʨ ð ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʜʥʘ. ʇʨʠ ʟʘʱʠʪʝ ʢʘʙʝʣʷ ʢʘʤʝʥʥʦʡ ʥʘʙʨʦʩ-
ʢʦʡ ʠʣʠ ʙʝʪʦʥʥʳʤʠ ʤʘʪʘʤʠ ʥʘ ʤʷʛʢʦʤ ʛʨʫʥʪʝ ʬʦʨʤʠʨʫʝʪʩʷ ʪʚʝʨʜʳʡ ʩʫʙʩʪʨʘʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʪʘʪʴ ʠʩ-
ʢʫʩʩʪʚʝʥʥʳʤ ʨʠʬʦʤ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʤʦʚ. 
ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʝʥʷʝʪʩʷ ʠʩʭʦʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚʘ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 
ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʧʦʜʚʦʜʥʳʭ ʃʕʇ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʦʜʥʦʤ ʬʘʢʪʦʨʝ, ʘ ʚ 
ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʡ. ʂʘʙʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʙʝʟʦʧʘʩʥʳʤ ʥʘ ʦʜʥʦʤ ʫʯʘʩʪʢʝ ʠ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʥʘ ʜʨʫ-
ʛʦʤ. ʇʦʵʪʦʤʫ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ: ʪʨʝʙʫʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩ ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʦʡ 
ʤʦʨʩʢʦʡ ʵʢʦʩʠʩʪʝʤʳ. 

ʇʝʨʚʳʡ ʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʩʥʠʞʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ð ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʪʨʘʩʩʳ. 
ʂʘʙʝʣʴ ʩʣʝʜʫʝʪ ʧʨʦʢʣʘʜʳʚʘʪʴ ʚʥʝ ʟʦʥ ʥʝʨʝʩʪʘ, ʤʠʛʨʘʮʠʦʥʥʳʭ ʢʦʨʠʜʦʨʦʚ, ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜ-
ʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ, ʨʘʡʦʥʦʚ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʫʯʘʩʪʢʦʚ ʩ ʥʝʩʪʘ-
ʙʠʣʴʥʳʤ ʜʥʦʤ. ʅʘ ʩʪʘʜʠʠ ʚʳʙʦʨʘ ʪʨʘʩʩʳ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʙʘʪʠʤʝʪʨʠʠ, ʛʝʦʣʦʛʠʠ, 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʫʜʦʭʦʜʩʪʚʘ ʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ð ʦʧʪʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʟʘʛʣʫʙʣʝʥʠʷ. ɿʘʛʣʫʙʣʝʥʠʝ ʟʘʱʠʱʘʝʪ ʢʘʙʝʣʴ ʦʪ ʷʢʦʨʝʡ ʠ 
ʪʨʘʣʦʚ, ʫʤʝʥʴʰʘʝʪ ʨʠʩʢ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʩʥʠʞʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʢʘʙʝʣʷ ʜʣʷ ʧʨʷʤʦʛʦ ʢʦʥ-
ʪʘʢʪʘ ʩ ʦʨʛʘʥʠʟʤʘʤʠ. ʆʜʥʘʢʦ ʯʨʝʟʤʝʨʥʦʝ ʟʘʛʣʫʙʣʝʥʠʝ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʥʘʨʫʰʝʥʥʦʛʦ ʛʨʫʥʪʘ ʠ 
ʫʩʣʦʞʥʠʪʴ ʨʝʤʦʥʪ. ʇʦʵʪʦʤʫ ʛʣʫʙʠʥʘ ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝ ʬʦʨʤʘʣʴʥʦ, ʘ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʨʠʩʢʘ: 
ʪʠʧʘ ʛʨʫʥʪʘ, ʩʫʜʦʭʦʜʩʪʚʘ, ʨʳʙʦʣʦʚʩʪʚʘ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ. 

ʊʨʝʪʠʡ ʩʧʦʩʦʙ ð ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. ɼʣʷ ʙʠʧʦʣʷʨʥʦʡ ʣʠʥʠʠ 
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ʚʘʞʥʦ ʨʘʩʧʦʣʘʛʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʧʦʣʶʩʘ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʯʪʦʙʳ ʤʘʛ-
ʥʠʪʥʳʝ ʧʦʣʷ ʯʘʩʪʠʯʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʣʠʩʴ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʵʢʨʘʥʦʚ ʠ ʙʨʦʥʠ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʷ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʣʝʜʫʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʥʝ 
ʪʦʣʴʢʦ ʚ ʢʘʙʝʣʝ, ʥʦ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʥʘ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʜʦʥʥʳʝ ʦʨʛʘʥʠʟʤʳ. 

ʏʝʪʚʝʨʪʳʡ ʩʧʦʩʦʙ ð ʫʧʨʘʚʣʝʥʠʝ ʪʝʧʣʦʚʳʤ ʨʝʞʠʤʦʤ. ʋʚʝʣʠʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʚʳʙʦʨ ʜʦʩʪʘʪʦʯ-
ʥʦʛʦ ʩʝʯʝʥʠʷ ʞʠʣʳ, ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʩ ʭʦʨʦʰʠʤʠ ʪʝʧʣʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʥʪʨʦʣʴ 
ʥʘʛʨʫʟʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʠʪʴ ʣʦʢʘʣʴʥʳʡ ʧʝʨʝʛʨʝʚ ʛʨʫʥʪʘ. ɺ ʯʫʚʩʪʚʠʪʝʣʴ-
ʥʳʭ ʤʝʩʪʘʭ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴ ʜʦʧʫʩʪʠʤʫʶ ʪʦʢʦʚʫʶ ʥʘʛʨʫʟʢʫ ʠʣʠ ʚʳʙʠʨʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʧʦʩʦʙʳ 
ʟʘʱʠʪʳ ʢʘʙʝʣʷ. 

ʇʷʪʳʡ ʩʧʦʩʦʙ ð ʵʢʦʣʦʛʠʯʝʩʢʠ ʱʘʜʷʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʢʣʘʜʢʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʫʥʪʘ ʧʨʠʤʝ-
ʥʷʶʪʩʷ ʢʘʙʝʣʝʫʢʣʘʜʦʯʥʳʝ ʧʣʫʛʠ, ʛʠʜʨʦʨʘʟʤʳʚ, ʤʝʭʘʥʠʯʝʩʢʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-
ʥʘʧʨʘʚʣʝʥʥʦʝ ʙʫʨʝʥʠʝ ʥʘ ʙʝʨʝʛʦʚʳʭ ʧʝʨʝʭʦʜʘʭ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʭʦʜʝ ʢʘʙʝʣʷ ʥʘ ʙʝʨʝʛ ʚʘʞʥʦ ʤʠʥʠ-
ʤʠʟʠʨʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʣʷʞʠ, ʜʶʥʳ, ʧʨʠʙʨʝʞʥʳʝ ʙʠʦʪʦʧʳ ʠ ʟʦʥʳ ʦʪʜʳʭʘ. ɻʦʨʠʟʦʥʪʘʣʴʥʦ-
ʥʘʧʨʘʚʣʝʥʥʦʝ ʙʫʨʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʡʪʠ ʧʦʜ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ ʙʝʟ ʦʪʢʨʳʪʦʡ ʪʨʘʥʰʝʠ. 

ʐʝʩʪʦʡ ʩʧʦʩʦʙ ð ʤʦʥʠʪʦʨʠʥʛ ʧʦʩʣʝ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʙʣʶʜʘʪʴ ʟʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʜʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʪʝʤʧʝʨʘ-
ʪʫʨʦʡ ʛʨʫʥʪʘ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ, ʩʦʩʪʦʷʥʠʝʤ ʢʘʙʝʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʠʟʤʝʥʝʥʠʝʤ ʤʦʨʬʦʣʦʛʠʠ 
ʜʥʘ. ʊʘʢʦʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʦʥʢʨʝʪʥʳʡ ʧʨʦʝʢʪ, ʥʦ ʠ ʥʘʢʘʧʣʠʚʘʪʴ ʜʘʥ-
ʥʳʝ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʜʚʦʜʥʳʭ ʃʕʇ. 

ʉʝʜʴʤʦʡ ʩʧʦʩʦʙ ð ʧʣʘʥ ʜʝʤʦʥʪʘʞʘ ʠ ʫʪʠʣʠʟʘʮʠʠ. ʏʝʨʝʟ 30ï50 ʣʝʪ ʢʘʙʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ 
ʙʳʪʴ ʚʳʚʝʜʝʥʘ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʋʞʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʵʢʦʣʦʛʠ-
ʯʝʩʢʠ ʣʫʯʰʝ: ʠʟʚʣʝʯʴ ʢʘʙʝʣʴ ʧʦʣʥʦʩʪʴʶ, ʯʘʩʪʠʯʥʦ ʦʩʪʘʚʠʪʴ ʝʛʦ ʚ ʛʨʫʥʪʝ ʠʣʠ ʜʝʤʦʥʪʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʦʪ-
ʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. ʈʝʰʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʢʘʙʝʣʷ, ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ, ʩʪʝʧʝʥʠ ʦʙʨʘʩʪʘʥʠʷ, 
ʨʠʩʢʘ ʧʦʚʪʦʨʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʜʥʘ ʠ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʇʦʜʚʦʜʥʳʝ ʃʕʇ ʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ çʟʝʣʝʥʦʡè ɻʥʝʨʛʝʪʠʢʠ, ʦʜʥʘʢʦ 
ʩʘʤʘ ʧʦ ʩʝʙʝ ʧʝʨʝʜʘʯʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦʜ ʚʦʜʦʡ ʥʝ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʵʢʦʣʦʛʠʯʥʦʡ. ʕʢʦʣʦʛʠʯʝ-
ʩʢʠʡ ʵʬʬʝʢʪ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢʫʶ ʛʝʥʝʨʘʮʠʶ ʣʠʥʠʷ ʧʦʜʢʣʶʯʘʝʪ, ʢʘʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʟʘʪʨʘʛʠʚʘʝʪ, 
ʥʘʩʢʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʦ ʚʳʧʦʣʥʝʥʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʥʘ ʵʢʩʧʣʫʘʪʘʮʠʷ. 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, HVDC-ʢʘʙʝʣʠ ʧʦʟʚʦʣʷʶʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʤʦʨʩʢʠʝ ʚʝʪʨʦʧʘʨʢʠ, ʩʥʠʞʘʪʴ ʟʘʚʠʩʠ-
ʤʦʩʪʴ ʦʪ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴ ʠʟʙʳʪʦʯʥʫʶ ʚʦʟʦʙʥʦʚʣʷʝʤʫʶ ʵʥʝʨʛʠʶ ʤʝʞʜʫ ʨʝʛʠʦ-
ʥʘʤʠ ʠ ʧʦʚʳʰʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʥʝʨʛʦʩʠʩʪʝʤ. ʅʘʧʨʠʤʝʨ, ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦʟʚʦʣʷʶʪ 
ʦʜʥʦʡ ʩʪʨʘʥʝ ʧʦʣʫʯʘʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʚ ʧʝʨʠʦʜ ʜʝʬʠʮʠʪʘ ʠ ʧʝʨʝʜʘʚʘʪʴ ʠʟʙʳʪʦʢ ʚ ʧʝʨʠʦʜ ʚʳʩʦʢʦʡ 
ʛʝʥʝʨʘʮʠʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʵʥʝʨʛʦʩʠʩʪʝʤ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʚʝʪʨʦʚʦʡ ʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʨʩʢʘʷ ʵʢʦʩʠʩʪʝʤʘ ʥʝ ʜʦʣʞʥʘ ʩʪʘʥʦʚʠʪʴʩʷ çʥʝʚʠʜʠʤʦʡ ʧʣʘʪʦʡè ʟʘ ʵʥʝʨʛʝʪʠ-
ʯʝʩʢʠʡ ʧʝʨʝʭʦʜ. ɽʩʣʠ ʢʘʙʝʣʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʮʝʥʥʳʡ ʙʠʦʪʦʧ, ʨʘʟʨʫʰʘʝʪ ʜʦʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʥʘʨʫʰʘʝʪ 
ʤʠʛʨʘʮʠʶ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʚʠʜʦʚ ʠʣʠ ʩʦʟʜʘʝʪ ʜʦʣʛʦʩʨʦʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʨʦʝʢʪ ʥʝ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ 
ʫʩʪʦʡʯʠʚʳʤ. ʇʦʵʪʦʤʫ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʜʚʦʜʥʳʭ ʃʕʇ ʜʦʣʞʥʘ ʦʮʝʥʠʚʘʪʴʩʷ ʧʦ ʪʨʝʤ ʛʨʫʧʧʘʤ ʢʨʠʪʝʨʠʝʚ: 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʚʢʣʶʯʘʶʪ ʧʝʨʝʜʘʚʘʝʤʫʶ ʤʦʱʥʦʩʪʴ, ʧʦʪʝʨʠ, ʥʘʜʝʞʥʦʩʪʴ, ʫʧʨʘʚʣʷʝ-
ʤʦʩʪʴ ʠ ʚʢʣʘʜ ʚ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʥʝʨʛʦʩʠʩʪʝʤʳ. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʚʢʣʶʯʘʶʪ ʩʪʦʠʤʦʩʪʴ ʢʘʙʝʣʷ, 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʮʠʡ, ʤʦʥʪʘʞʘ, ʨʝʤʦʥʪʘ, ʧʨʦʩʪʦʝʚ ʠ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ 
ʚʢʣʁʯʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʦʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʨʳʙ, ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʰʫʤ, 
ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʨʝʜʳ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʥʝ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʣʶʙʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʕʪʦ ʥʝ-
ʚʦʟʤʦʞʥʦ ʜʣʷ ʢʨʫʧʥʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʲʝʢʪʘ. ɿʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʣʦ-
ʢʘʣʴʥʳʤ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ, ʦʙʨʘʪʠʤʳʤ ʠ ʦʧʨʘʚʜʘʥʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʦʣʴʟʳ. ʊʘʢʦʡ 
ʧʦʜʭʦʜ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʦʡ ʣʦʛʠʢʝ ʠʥʞʝʥʝʨʥʦʡ ʵʢʦʣʦʛʠʠ: ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʦʣʞʥʘ ʧʨʦʝʢʪʠʨʦ-
ʚʘʪʴʩʷ ʥʝ ʧʨʦʪʠʚ ʧʨʠʨʦʜʳ, ʘ ʩ ʫʯʝʪʦʤ ʝʝ ʦʛʨʘʥʠʯʝʥʠʡ. 

ɺ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʨʘʟʚʠʪʠʝ ʧʦʜʚʦʜʥʳʭ ʃʕʇ ʙʫʜʝʪ ʩʚʷʟʘʥʦ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ. ʇʝʨ-
ʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ð ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʤʦʱʥʦʩʪʠ ʢʘʙʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʋʞʝ ʩʝʡʯʘʩ 
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525 ʢɺ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʫʨʦʚʥʝʤ ʜʣʷ ʦʬʰʦʨʥʳʭ HVDC-ʧʨʦʝʢʪʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʤʦʞʝʥ ʧʝʨʝʭʦʜ ʢ 
ʝʱʝ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʥʘʧʨʷʞʝʥʠʷʤ, ʝʩʣʠ ʙʫʜʫʪ ʨʝʰʝʥʳ ʚʦʧʨʦʩʳ ʠʟʦʣʷʮʠʠ, ʠʩʧʳʪʘʥʠʡ, ʥʘʜʝʞʥʦʩʪʠ ʤʫʬʪ 
ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʙʝʣʷ. 

ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ð ʨʘʟʚʠʪʠʝ ʤʥʦʛʦʮʝʣʝʚʳʭ ʤʝʞʩʦʝʜʠʥʝʥʠʡ. ʊʘʢʠʝ ʣʠʥʠʠ ʙʫʜʫʪ ʦʜʥʦʚʨʝʤʝʥ-
ʥʦ ʩʦʝʜʠʥʷʪʴ ʩʪʨʘʥʳ ʠ ʧʦʜʢʣʶʯʘʪʴ ʤʦʨʩʢʠʝ ʚʝʪʨʦʧʘʨʢʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘ-
ʙʝʣʴʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʝʣʴʥʳʭ ʪʨʘʩʩ ʧʦ ʤʦʨʩʢʦʤʫ ʜʥʫ. ʆʜʥʘʢʦ ʤʥʦʛʦʮʝʣʝ-
ʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦʪʨʝʙʫʶʪ ʙʦʣʝʝ ʩʣʦʞʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʦʨʜʠʥʘʮʠʠ ʦʧʝ-
ʨʘʪʦʨʦʚ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʠ ʥʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ ʤʦʱʥʦʩʪʠ. 

ʊʨʝʪʴʝ ʥʘʧʨʘʚʣʝʥʠʝ ð ʮʠʬʨʦʚʠʟʘʮʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʦʜʚʦʜʥʘʷ ʃʕʇ ʙʫʜʫʱʝʛʦ ʙʫʜʝʪ ʥʝ ʧʨʦʩʪʦ 
ʧʘʩʩʠʚʥʳʤ ʢʘʙʝʣʝʤ, ʘ ʦʙʲʝʢʪʦʤ ʩ ʧʦʩʪʦʷʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ. ɼʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʘʢʫʩʪʠʯʝʩʢʠʝ ʚʦ-
ʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʝʨʝʛʨʫʟʦʢ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʧʦʚʨʝ-
ʞʜʝʥʠʡ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʠ ʩʦʢʨʘʪʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʘʚʘʨʠʡ. 

ʏʝʪʚʝʨʪʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ð ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʜʠʟʘʡʥ. ʂʘʙʝʣʴʥʳʝ ʧʨʦʝʢʪʳ ʙʫʜʫʪ ʚʩʝ ʯʘʱʝ ʚʢʣʶʯʘʪʴ 
ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʚʳʙʦʨʘ ʪʨʘʩʩʳ. ɹʫʜʫʪ ʫʯʠʪʳʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʝ 
ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʥʦ ʠ ʩʝʟʦʥʥʦʩʪʴ ʤʠʛʨʘʮʠʡ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʦʥʥʳʭ ʚʠʜʦʚ, ʟʦʥʳ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʢʫʤʫʣʷʪʠʚʥʳʡ ʵʬʬʝʢʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʢʘʙʝʣʝʡ, ʚʝʪʨʦʧʘʨʢʦʚ ʠ ʤʦʨʩʢʠʭ ʩʦ-
ʦʨʫʞʝʥʠʡ. 

ʇʷʪʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ð ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ. ʏʝʤ ʙʦʣʴʰʝ ʧʦʜʚʦʜʥʳʭ ʢʘʙʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩʪʨʦʠʪʩʷ ʚ 
ʤʠʨʝ, ʪʝʤ ʚʘʞʥʝʝ ʝʜʠʥʳʝ ʧʦʜʭʦʜʳ ʢ ʠʩʧʳʪʘʥʠʷʤ, ʦʮʝʥʢʝ ʨʠʩʢʘ, ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʨʝʤʦʥ-
ʪʫ. ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ IEC 60287, IEC 62067 ʠ DNV-RP-0360, ʬʦʨ-
ʤʠʨʫʶʪ ʙʘʟʫ ʜʣʷ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʜʣʷ ʩʚʝʨʭʜʘʣʴʥʠʭ ʠ ʩʚʝʨʭʤʦʱʥʳʭ ʧʦʜ-
ʚʦʜʥʳʭ HVDC-ʣʠʥʠʡ ʧʦʪʨʝʙʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ [6; 7; 8]. 

ʀʙʣʤʷʰʞʦʡʞ 
ʇʦʜʚʦʜʥʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩʪʘʥʦʚʷʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʚʨʝʤʝʥʥʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ. ɹʝʟ ʥʠʭ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʥʦʮʝʥʥʦ ʨʘʟʚʠʚʘʪʴ ʤʦʨʩʢʫʶ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʫ, ʦʙʲʝʜʠʥʷʪʴ 
ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʨʘʟʥʳʭ ʩʪʨʘʥ ʠ ʩʦʟʜʘʚʘʪʴ ʛʠʙʢʫʶ ʥʠʟʢʦʫʛʣʝʨʦʜʥʫʶ ʵʥʝʨʛʦʩʠʩʪʝʤʫ. ʇʝʨʝʜʘʯʘ ʛʠʛʘʚʘʪʪʦʚ 
ʯʝʨʝʟ ʦʢʝʘʥ ʪʝʭʥʠʯʝʩʢʠ ʚʦʟʤʦʞʥʘ ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ HVDC-ʪʝʭʥʦʣʦʛʠʡ, ʧʦʚʳʰʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ ʜʦ 
525 ʢɺ, ʧʨʠʤʝʥʝʥʠʶ ʢʘʙʝʣʝʡ ʩ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʦʡ ʠʟʦʣʷʮʠʝʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʩʪʘʥʮʠʡ ʠ ʚʥʝʜʨʝʥʠʶ ʮʠʬʨʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ɻʣʘʚʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ HVDC ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʝʤʢʦʩʪʥʳʤʠ ʪʦʢʘʤʠ ʜʣʠʥʥʳʭ ʧʦʜʚʦʜʥʳʭ ʢʘʙʝʣʝʡ. ʇʨʠ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ ʦʙʝʩʧʝʯʠ-
ʚʘʝʪ ʤʝʥʴʰʠʝ ʧʦʪʝʨʠ, ʣʫʯʰʫʶ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʧʦʪʦʢʦʚ ʤʦʱʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʵʥʝʨʛʦʩʠ-
ʩʪʝʤ ʩ ʨʘʟʥʳʤʠ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ. ʆʜʥʘʢʦ ʪʝʭʥʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 
ʦʪʜʝʣʴʥʦ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʧʦʜʚʦʜʥʳʭ ʃʕʇ ʚʢʣʶʯʘʶʪ ʥʘʨʫʰʝʥʠʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʰʫʤ ʧʨʠ ʩʪʨʦʠ-
ʪʝʣʴʩʪʚʝ, ʣʦʢʘʣʴʥʳʡ ʥʘʛʨʝʚ ʛʨʫʥʪʘ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʠ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʜʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ. 
ʆʩʦʙʝʥʥʦ ʚʥʠʤʘʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʚʠʜʳ, 
ʚʢʣʶʯʘʷ ʩʢʘʪʦʚ ʠ ʘʢʫʣ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʥʦʛʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʙʳʪʴ 
ʣʦʢʘʣʴʥʳʤʠ ʠʣʠ ʢʨʘʪʢʦʩʨʦʯʥʳʤʠ, ʥʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʦ ʨʷʜʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʩʦʭʨʘʥʷʝʪʩʷ, 
ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʦʩʪʦʨʦʞʥʳʡ ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʦʜʭʦʜ. 

ʆʧʪʠʤʘʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ ʩʦʩʪʦʠʪ ʚ ʩʦʯʝʪʘʥʠʠ ʠʥʞʝʥʝʨʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ: ʚʳʙʦʨʝ ʪʨʘʩʩʳ 
ʚʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʟʦʥ, ʨʘʮʠʦʥʘʣʴʥʦʡ ʛʣʫʙʠʥʝ ʟʘʛʣʫʙʣʝʥʠʷ, ʩʥʠʞʝʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʢʦʥʪʨʦ-
ʣʝ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ, ʱʘʜʷʱʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʦʢʣʘʜʢʠ ʠ ʧʦʩʪʦʷʥʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ 
ʧʦʜʚʦʜʥʳʝ ʃʕʇ ʤʦʛʫʪ ʩʪʘʪʴ ʥʝ ʫʛʨʦʟʦʡ ʦʢʝʘʥʫ, ʘ ʠʥʩʪʨʫʤʝʥʪʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʝʨʝʭʦʜʘ, ʧʦʟʚʦʣʷʶʱʠʤ 
ʧʝʨʝʜʘʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʯʠʩʪʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʙʝʟ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʤʦʨʩʢʦʡ ʩʨʝʜʝ. 
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ПОЖАРНАЯ БЕЗОПАСНОСТЬ 
ЭЛЕКТРОПРИВОДОВ: АНАЛИЗ ОПАСНЫХ 
РЕЖИМОВ И СПОСОБОВ ЗАЩИТЫ 

 Самодуров Александр Викторович 
ʩʪʫʜʝʥʪ 

ʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ:  ɹʠʣʘʣʦʚʘ ɸʣʠʩʘ ʀʣʴʜʘʨʦʚʥʘ 
ʩʪʫʜʝʥʪ ʛʨʫʧʧʳ ʕɸɹɿʋ-11 

ʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ. ʅʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʢʠ 
ʦʧʨʝʜʝʣʝʥʘ ʜʦʣʷ ʚʦʟʛʦʨʘʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʥʝʠʩʧʨʘʚʥʦʩʪʴʶ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʬʠʟʠʯʝʩʢʠʝ 
ʤʝʭʘʥʠʟʤʳ ʦʩʥʦʚʥʳʭ ʘʚʘʨʠʡʥʳʭ ʪʝʧʣʦʚʳʭ ʨʝʞʠʤʦʚ: ʢʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ, ʧʝʨʝʛʨʫʟʢʠ, ʦʙʨʳʚ ʬʘʟʳ, 
ʟʘʢʣʠʥʠʚʘʥʠʝ ʨʦʪʦʨʘ, ʥʘʨʫʰʝʥʠʝ ʦʭʣʘʞʜʝʥʠʷ, ʧʨʦʙʦʠ ʠʟʦʣʷʮʠʠ. 
ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʶ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ð ʦʪ ʧʣʘʚʢʠʭ ʧʨʝʜʦʭʨʘʥʠʪʝʣʝʡ, ʘʚʪʦʤʘʪʦʚ 
ʠ ʪʝʧʣʦʚʳʭ ʨʝʣʝ ʜʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʦʟʠʩʪʦʨʥʦʡ ʟʘʱʠʪʳ. ʇʨʝʜʩʪʘʚʣʝʥʘ 
ʪʘʙʣʠʮʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ. ʇʨʝʜʣʦʞʝʥ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʧʦʜʭʦʜ ʢ ʧʦ-
ʩʪʨʦʝʥʠʶ ʟʘʱʠʪʳ. ɼʣʷ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʦʙʨʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ 
ʢʦʥʪʨʦʣʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʤʦʪʦʢ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɻ ʣʝʢʪʨʦʧʨʠʚʦʜ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘʚʘʨʠʡʥʳʡ ʨʝʞʠʤ, ʢʦ-
ʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ, ʧʝʨʝʛʨʫʟʢʘ, ʦʙʨʳʚ ʬʘʟʳ, ʟʘʱʠʪʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ, 
ʪʝʧʣʦʚʦʝ ʨʝʣʝ, ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʙʣʦʢ ʟʘʱʠʪʳ, ʧʦʟʠʩʪʦʨʥʘʷ ʟʘʱʠʪʘ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ. 
 

FIRE SAFETY OF ELECTRIC DRIVES: ANALYSIS OF DANGEROUS MODES AND METHODS OF 
PROTECTION 

 
Samodurov Alexander Viktorovich 

 
Scientific adviser: Bilalova Alisa Ildarovna 

 
Abstract: This paper analyzes the fire hazard of electric drives. Using statistics, the proportion of fires caused 
by electric drive malfunctions is determined. The physical mechanisms of the main thermal emergency condi-
tions are examined: short circuits, overloads, phase failure, rotor seizure, cooling failure, and insulation break-
downs. Special attention is given to comparing protection devicesðfrom fuses, circuit breakers, and thermal 
relays to modern microprocessor devices and posistor protection. A performance table for each emergency 
condition is presented. A multi-level approach to protection is proposed. For critical mechanisms, the use of 
integrated devices with winding temperature monitoring is discussed. 
Key words: electric drive, electric motor, fire safety, hazardous mode, short circuit, overload, phase loss, mo-
tor protection, circuit breaker, thermal overload relay, multifunctional protection relay, PTC thermistor protec-
tion, comparative analysis. 
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ɹʣʫʬʙʤʵʦʧʪʫʵ ʫʞʥʴ ʦʙʦʩʥʦʚʘʥʘ ʚʳʩʦʢʦʡ ʩʪʘʪʠʩʪʠʢʦʡ ʧʦʞʘʨʦʚ, ʚ ʢʦʪʦʨʦʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜʳ ʟʘʥʠ-
ʤʘʶʪ ʥʝ ʧʦʩʣʝʜʥʠʝ ʤʝʩʪʦ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʦʪ ʄʏʉ ʚʠʜʥʦ, ʯʪʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʦʞʘʨʦʚ ʧʦ ʚʠʥʝ ʵʣʝʢʪʨʦ-
ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ. 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʦʢʦʣʦ 50 
000 ʧʦʞʘʨʦʚ, ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʩʪʘʚ-
ʣʷʝʪ ʜʦ 25% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ ʚ ʩʪʨʘʥʝ (ʨʠʩ. 1). ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʞʘʨʦʚ (ʜʦ 70ï75%), 
ʩʚʷʟʘʥʥʳʭ ʩ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʤʠ, ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʞʠʣʦʡ ʩʝʢʪʦʨ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʠʟʢʦʡ ʢʫʣʴʪʫʨʦʡ ʟʥʘ-
ʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʜʥʘʢʦ ʧʦʞʘʨʳ ʚ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʦ ʚʦʟʥʠʢʘʶʪ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦ-
ʤʳʰʣʝʥʥʳʭ ʠ ʥʝʧʨʦʤʳʰʣʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʇʦʞʘʨʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢ-
ʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʩʦʩʪʘʚʣʷʶʪ ʜʦ 7ï10% ʚʩʝʭ ʩʣʫʯʘʝʚ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʦ 
ʤʘʩʰʪʘʙʫ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʫʱʝʨʙʫ ʦʥʠ ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ. 

 

 
ʉʡʪ.1. ʃʧʤʡʰʞʪʫʛʧ ʨʧʟʙʩʧʛ ʠʙ 2017-2021ʜʜ. 

 
ɻʣʘʚʥʳʝ ʧʨʠʯʠʥʳ ʧʦʞʘʨʦʚ ʚ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʘʭ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ.2.  
ɽʱʝ ʨʘʥʝʝ, ʚ 2012 ʛʦʜʫ, ʄʏʉ ʧʫʙʣʠʢʦʚʘʣ ʪʘʙʣʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ ʙʳʣʠ ʩʪʨʫʢʪʫʨʠ-

ʨʦʚʘʥʳ ʚ ʦʪʜʝʣʴʥʫʶ ʩʪʘʪʠʩʪʠʢʫ (ʪʘʙʣ. 1). 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʄʏʉ ʥʝ ʧʫʙʣʠʢʫʶʪ ʧʦʜʨʦʙʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʦ ʧʦʞʘʨʘʭ, ʚ ʢʦʪʦʨʦʡ ʧʦʜʨʦʙʥʦ ʫʢʘ-

ʟʳʚʘʣʦʩʴ ʙʳ ʥʘ ʧʨʠʯʠʥʫ ʧʦʞʘʨʘ ʧʦ ʚʠʜʘʤ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ. 
ɺ ɼʇʊʋ ʉ 50369-92 ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜ ï ʵʪʦ ɻ ʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦ-

ʷʱʘʷ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ 
ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʫʧʨʘʚʣʷʶʱʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʫʩʪʨʦʡʩʪʚ ʩʦʧʨʷʞʝ-
ʥʠʷ ʩ ʚʥʝʰʥʠʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ, ʤʝʭʘʥʠʯʝʩʢʠʤʠ, ʫʧʨʘʚʣʷʶʱʠʤʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʚʠʞʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʨʘʙʦʯʝʡ ʤʘʰʠʥʳ ʠ ʫʧʨʘʚʣʝʥʠʷ 
ʵʪʠʤ ʜʚʠʞʝʥʠʝʤ ʚ ʮʝʣʷʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

¶ ʨʩʞʧʚʩʙʠʧʛʙʫʞʤʵ ʶʤʞʣʫʩʡʰʞʪʣʧʢ ʶʦʞʩʜʡʡ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ: ʕʣʝʢʪʨʦʪʝʭʥʠʯʝ-
ʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʦʙʨʘʟʫʶʱʝʝ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʩ ʦʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʠ/ʠʣʠ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʢʘʯʝʩʪʚʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʩ ʜʨʫʛʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʠ/ʠʣʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ. 

¶ (ʶʤʞʣʫʩʧ) ʝʛʡʜʙʫʞʤʵ (ʶʤʞʣʫʩʧʨʩʡʛʧʝʙ): ʕʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʧʨʝʜʥʘ-
ʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ. 
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¶ ʥʞʮʙʦʡʰʞʪʣʙʸ ʨʞʩʞʝʙʰʙ (ʶʤʞʣʫʩʧʨʩʡʛʧʝʙ): ʄʝʭʘʥʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʧʨʝʜʥʘʟʥʘ-
ʯʝʥʥʳʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʢ ʠʩʧʦʣʥʠʪʝʣʴʥʦʤʫ ʦʨʛʘʥʫ ʨʘʙʦʯʝʡ 
ʤʘʰʠʥʳ ʠ ʩʦʛʣʘʩʦʚʘʥʠʶ ʚʠʜʘ ʠ ʩʢʦʨʦʩʪʝʡ ʠʭ ʜʚʠʞʝʥʠʷ 

¶ ʬʨʩʙʛʤʸʷʲʞʞ ʬʪʫʩʧʢʪʫʛʧ (ʶʤʞʣʫʩʧʨʩʡʛʧʝʙ): ʋʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʵʣʝʢʪʨʦʧʨʠʚʦʜʝ 

¶ ʡʦʭʧʩʥʙʯʡʧʦʦʧʞ ʬʪʫʩʧʢʪʫʛʧ (ʶʤʞʣʫʩʧʨʩʡʛʧʝʙ): ʋʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʧʦʣʫ-
ʯʝʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʚʳʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʝʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʧʨʠʚʦ-
ʜʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢ-
ʪʨʦʧʨʠʚʦʜʘ ʠ ʚʥʝʰʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ 

 

 
ʉʡʪ.2. ʉʙʪʨʩʞʝʞʤʞʦʡʞ ʨʧʟʙʩʧʛ, ʨʩʧʡʠʧʱʞʝʱʡʮ ʛ 2021 ʜʜ., ʨʧ ʜʩʬʨʨʙʥ ʶʤʞʣʫʩʧʬʪʫʙʦʧʛʧʣ, 

 ʦʙ ʣʧʫʧʩʴʮ (ʧʫ ʣʧʫʧʩʴʮ) ʛʧʠʦʡʣ ʨʧʟʙʩ. 
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¶ ʬʪʫʩʧʢʪʫʛʧ ʪʧʨʩʸʟʞʦʡʸ (ʶʤʞʣʫʩʧʨʩʡʛʧʝʙ): ʉʦʚʦʢʫʧʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ 
ʵʣʝʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʩ ʩʦʧʨʝʜʝʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʦʪʜʝʣʴ-
ʥʳʭ ʯʘʩʪʝʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ 

¶ ʪʡʪʫʞʥʙ ʬʨʩʙʛʤʞʦʡʸ ʶʤʞʣʫʩʧʨʩʡʛʧʝʙ: ʉʦʚʦʢʫʧʥʦʩʪʴ ʫʧʨʘʚʣʷʶʱʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʫʩʪʨʦʡʩʪʚ ʠ ʫʩʪʨʦʡʩʪʚ ʩʦʧʨʷʞʝʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠ-
ʯʝʩʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʵʥʝʨʛʠʠ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ 
ʨʘʙʦʯʝʡ ʤʘʰʠʥʳ 

¶ ʪʡʪʫʞʥʙ ʬʨʩʙʛʤʞʦʡʸ ʶʤʞʣʫʩʧʨʩʡʛʧʝʧʥ: ɺʥʝʰʥʷʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʣʝʢʪʨʦʧʨʠʚʦʜʫ ʩʠʩʪʝ-
ʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʧʦʩʪʘʚʣʷʶʱʘʷ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦ-
ʧʨʠʚʦʜʘ ʠʥʬʦʨʤʘʮʠʶ. 

 
ʋʙʚʤʡʯʙ 1 

 
 
ʀʟ ʜʠʘʛʨʘʤʤʳ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʄʏʉ (ʨʠʩ.2), ʥʝʢʦʪʦʨʳʝ ʧʫʥʢʪʳ ʥʝ ʠʤʝʶʪ ʧʨʷʤʦʡ ʩʚʷʟʠ ʩ ʵʣʝʢ-

ʪʨʦʧʨʠʚʦʜʦʤ ʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʤʠ, ʭʦʪʷ ʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʨʘʙʦʪʫ ʜʨʫʛ ʜʨʫʛʘ, ʝʩʣʠ ʧʦʜʢʣʶʯʠʥʳ ʢ ʩʝʪʠ 
ʩ ʥʘʨʫʰʝʥʠʷʤʠ.  

ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʠʤ ʧʫʥʢʪʳ çʊʨʘʥʩʬʦʨʤʘʪʦʨ, ʩʪʘʙʠʣʠʟʘʪʦʨ, ʵʣʝʢʪʨʦʜʚʠʛʘ-
ʪʝʣʴè, çʕʣʝʢʪʨʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʱʠʪè, çɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴè. ʊʘʢʞʝ ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ 
ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʦʚʦʜ ʢʘʢ ʩʚʷʟʫʶʱʠʡ ʤʝʞʜʫ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʴʶ ʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʠ ʷʚʣʷʶʱʠʤʩʷ 
ʣʠʜʝʨʦʤ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʞʘʨʦʚ. 

 
ʈʩʡʰʡʦʴ ʨʧʟʙʩʧʛ ʶʤʞʣʫʩʧʝʛʡʜʙʫʞʤʞʢ: 

1. ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʚʳʜʝʣʷʝʤʘʷ ʧʨʠ ʥʞʟʛʡʫʣʧʛʧʥ ʨʩʧʚʧʞ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ ʚ ʦʙʤʦʪ-
ʢʝ ʚ ʨʝʟʫʣʴʪʘʪʝ:  

¶ ʩʪʘʨʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ;  

¶ ʚʦʟʜʝʡʩʪʚʠʷ ʚʣʘʛʠ;  

¶ ʚʦʟʜʝʡʩʪʚʠʷ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʳ;  

¶ ʟʘʚʦʜʩʢʠʭ ʜʝʬʝʢʪʦʚ;  

¶ ʠʟ-ʟʘ ʧʝʨʝʛʨʝʚʘ ʠʣʠ ʧʝʨʝʛʨʫʟʢʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ;  

¶ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ.  
2. ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʚʳʜʝʣʷʝʤʘʷ ʧʨʠ ʨʩʧʚʧʞ ʦʙ ʣʧʩʨʬʪ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ ʦʙʤʦʪʢʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʪʝʭ ʞʝ ʧʨʠʯʠʥ, ʯʪʦ ʠ ʧʨʠ ʤʝʞʚʠʪʢʦʚʦʤ ʧʨʦʙʦʝ.  
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3. ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʚʳʜʝʣʷʝʤʘʷ ʧʨʠ ʫʧʣʧʛʧʢ ʨʞʩʞʜʩʬʠʣʞ ʦʙʤʦʪʦʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʝʜʫʶʱʠʭ 
ʫʩʣʦʚʠʡ:  

¶ ʧʨʝʚʳʰʝʥʠʝ ʥʦʤʠʥʘʣʴʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʘʣʫ;  

¶ ʥʝʧʦʣʥʦʬʘʟʥʳʡ ʨʝʞʠʤ (ʨʘʙʦʪʘ ʪʨʝʭʬʘʟʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʥʘ ʜʚʫʭ ʬʘʟʘʭ);  

¶ ʠʟʥʦʩ ʧʦʜʰʠʧʥʠʢʦʚ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʤʘʟʢʠ ʚ ʥʠʭ;  

¶ ʥʝʧʨʝʨʳʚʥʘʷ ʠ ʜʣʠʪʝʣʴʥʘʷ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʦʜ ʤʘʢʩʠʤʘʣʴʥʦʜʦʧʫʩʪʠʤʦʡ ʥʘʛʨʫʟ-
ʢʦʡ ʥʘ ʚʘʣʫ;  

¶ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ ʦʙʤʦʪʦʢ (ʚʝʥʪʠʣʷʮʠʠ) (ʨʠʩ. 3);  

¶ ʟʘʚʳʰʝʥʥʳʝ ʯʘʩʪʦʪʳ ʚʢʣʶʯʝʥʠʷ, ʚʳʢʣʶʯʝʥʠʷ ʠ ʨʝʚʝʨʩʠʨʦʚʘʥʠʷ ʜʚʠʛʘʪʝʣʷ;  

¶ ʥʘʨʫʰʝʥʠʷ ʨʝʞʠʤʘ ʟʘʧʫʩʢʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. 
 

 
ʉʡʪ. 3. ʋʞʩʥʧʜʩʙʥʥʙ ʶʤʞʣʫʩʧʝʛʡʜʙʫʞʤʸ ʨʩʡ ʦʞʡʪʨʩʙʛʦʧʢ ʪʡʪʫʞʥʞ ʧʮʤʙʟʝʞʦʡʸ 

4. ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʚʳʜʝʣʷʝʤʘʷ ʧʨʠ ʡʪʣʩʞʦʡʡ ʚ ʢʦʣʣʝʢʪʦʨʝ ʠʣʠ ʢʦʥʪʘʢʪʥʳʭ ʢʦʣʴʮʘʭ ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ:  

¶ ʠʟʥʦʩʘ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʱʝʪʦʢ, ʢʦʣʣʝʢʪʦʨʘ ʠ ʢʦʥʪʘʢʪʥʳʭ ʢʦʣʝʮ (ʨʠʩ. 4);  

¶ ʥʝʧʨʘʚʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʪʦʢʦʩʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʢʦʣʣʝʢʪʦʨʝ;  

¶ ʧʨʝʚʳʰʝʥʠʝ ʥʦʤʠʥʘʣʴʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʘʣʫ (ʜʣʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ);  

¶ ʧʨʝʚʳʰʝʥʠʝ ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ ʚ ʮʝʧʠ (ʜʣʷ ʛʝʥʝʨʘʪʦʨʦʚ);  

¶ ʟʘʤʳʢʘʥʠʷ ʚ ʧʣʘʩʪʠʥʘʭ ʢʦʣʣʝʢʪʦʨʘ ʚʩʣʝʜʩʪʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʥʠʭ ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʤʦʩʪʠ-
ʢʦʚ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʠ ʫʛʦʣʴʥʦʡ ʧʳʣʠ. 

 

 
ʉʡʪ.4. ʁʪʣʩʞʦʡʞ ʛ ʣʧʦʫʙʣʫʦʧ-̡ ʞʫʧʰʦʧʥ ʥʞʮʙʦʡʠʥʞ ʶʤʞʣʫʩʧʝʛʡʜʙʫʞʤʸ 
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ʇʦʞʘʨʳ ʚ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʭ ʚʦʟʥʠʢʘʶʪ ʧʦ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ, ʦʜʥʘʢʦ ʣʶʙʘʷ ʦʪ-
ʤʝʯʝʥʥʘʷ ʚʳʰʝ ʧʨʠʯʠʥʘ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ ʦʙʤʦʪʦʢ ʵʣʝʢʪʨʦ-
ʜʚʠʛʘʪʝʣʷ ʠʣʠ ʛʝʥʝʨʘʪʦʨʘ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʚʳʟʳʚʘʝʪ ʝʝ ʧʨʦʙʦʡ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʢʦʨʦʪ-
ʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. ɺʳʩʦʢʘʷ ʧʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʠ ʛʝʥʝʨʘʪʦʨʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ 
ʥʘʣʠʯʠʝʤ ʛʦʨʶʯʝʡ ʠʟʦʣʷʮʠʠ ʦʙʤʦʪʦʢ, ʥʦ ʠ ʟʘʯʘʩʪʫʶ ʛʦʨʶʯʠʤʠ ʦʪʣʦʞʝʥʠʷʤ ʧʳʣʠ ʠʣʠ ʚʦʣʦʢʦʥ, ʥʝʠʟ-
ʙʝʞʥʦ ʩʢʘʧʣʠʚʘʶʱʠʭʩʷ ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʚʥʫʪʨʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ. ʇʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ 
ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʦʞʘ-
ʨʦ ʠ ʧʦʞʘʨʦʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ, ʛʜʝ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʧʨʠ-
ʚʦʜʠʪʴ ʢ ʚʦʟʛʦʨʘʥʠʝʤ ʠʣʠ ʚʟʨʳʚʘʤ. 

 
ʈʩʡʰʡʦʴ ʨʧʟʙʩʧʛ ʣʙʚʞʤʞʢ ʡ ʨʩʧʛʧʝʧʛ: 

ʇʨʦʚʦʜʘ, ʢʘʢ ʩʚʷʟʫʶʱʠʝ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʯʘʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ çʩʣʘʙʳʤ ʟʚʝʥʦʤè 
ʠ ʧʨʠʯʠʥʦʡ ʧʦʞʘʨʘ:  

1. ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʚʳʜʝʣʷʝʤʘʷ ʧʨʠ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʷʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʬʘʟʥʳʭ ʞʠʣʘʭ ʠʣʠ 
ʤʝʞʜʫ ʬʘʟʥʦʡ ʠ ʥʫʣʝʚʦʡ ʞʠʣʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ:  

¶ ʧʨʦʙʦʷ ʠʟʦʣʷʮʠʠ ʦʪ ʚʦʟʥʠʢʰʝʛʦ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ (ʥʘʧʨʠʤʝʨ ï ʛʨʦʟʦʚʦʛʦ) ʚ ʩʝʪʠ;  

¶ ʧʨʦʙʦʷ ʠʟʦʣʷʮʠʠ ʚʩʣʝʜʩʪʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʝʡ ʤʠʢʨʦʧʫʩʪʦʪ ʠ ʤʠʢʨʦʪʨʝʱʠʥ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩ-
ʧʣʫʘʪʘʮʠʠ ʠʣʠ ʟʘʚʦʜʩʢʦʛʦ ʜʝʬʝʢʪʘ;  

¶ ʧʨʦʙʦʷ ʠʟʦʣʷʮʠʠ ʧʦ ʧʨʠʯʠʥʝ ʝʝ ʫʩʫʰʢʠ ʠ ʭʨʫʧʢʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ (ʨʠʩ. 5);  

¶ ʧʨʦʙʦʷ ʠʟʦʣʷʮʠʠ ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʧʘʜʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 
(ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʩʠʣʴʥʦʤ ʫʚʣʘʞʥʝʥʠʠ) 

¶ ʧʨʦʙʦʷ ʠʟʦʣʷʮʠʠ, ʚʦʟʥʠʢʰʝʛʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʳ (ʢʠʩʣʦʪ, ʱʝʣʦʯʝʡ, 
ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ);  

¶ ʩʣʫʯʘʡʥʦʛʦ ʢʦʥʪʘʢʪʘ ʪʦʢʦʚʝʜʫʱʠʭ ʞʠʣ ʤʝʞʜʫ ʩʦʙʦʡ ʠʣʠ ʤʝʞʜʫ ʪʦʢʦʚʝʜʫʱʝʡ ʞʠʣʦʡ ʠʣʠ 
ʥʝʡʪʨʘʣʴʶ;  

¶ ʫʤʳʰʣʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʪʦʢʦʚʝʜʫʱʠʭ ʞʠʣ ʤʝʞʜʫ ʩʦʙʦʡ ʠʣʠ ʤʝʞʜʫ ʪʦʢʦʚʝʜʫʱʝʡ ʞʠʣʦʡ ʠʣʠ 
ʥʝʡʪʨʘʣʴʶ. 

 

 
ʉʡʪ.5. ʈʩʧʚʧʢ ʶʤʞʣʫʩʡʰʞʪʣʧʢ ʡʠʧʤʸʯʡʡ, ʛʧʠʦʡʣʙʷʲʡʢ ʛ ʨʩʧʯʞʪʪʞ ʞʞ ʪʫʙʩʞʦʡʸ 

 
2. ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʚʳʜʝʣʷʝʤʘʷ ʧʨʠ ʧʝʨʝʛʨʫʟʢʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ: 

¶ ʫʚʝʣʠʯʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ ʚ ʩʝʪʠ (ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-
ʩʪʚʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʦʜʥʦʤʫ ʧʨʦʚʦʜʫ ʠʣʠ ʢʘʙʝʣʶ);  

¶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʦʢʦʚ ʫʪʝʯʢʠ ʚʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦ-
ʪʠʚʣʝʥʠʷ ʢʘʢ ʤʝʞʜʫ ʪʦʢʦʚʝʜʫʱʠʤʠ ʯʘʩʪʷʤʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ, ʪʘʢ ʠ ʤʝʞʜʫ ʪʦʢʦʚʝʜʫʱʝʡ ʯʘʩʪʴʶ ʠ ʟʘ-
ʟʝʤʣʝʥʥʦʡ ʯʘʩʪʴʶ (ʢʦʨʧʫʩ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ);  

¶ ʧʝʨʝʛʨʝʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 
ʥʘʨʫʰʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʧʣʦʦʪʚʦʜʘ ʠ ʦʭʣʘʞʜʝʥʠʷ.  
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3. ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʚʳʜʝʣʷʝʤʘʷ ʧʨʠ ʥʘʛʨʝʚʝ ʢʦʥʪʘʢʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʣʘʙʣʝ-
ʥʠʷ ʠʣʠ ʦʢʠʩʣʝʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʪʦʢʦʚʝʜʫʱʠʭ ʞʠʣ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝ-
ʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʨʠʩ. 6). 

 

 
ʉʡʪ.6. ʆʙʜʩʞʛ ʣʧʦʫʙʣʫʦʧʜʧ ʪʧʞʝʡʦʞʦʡʸ ʛ ʩʙʪʨʩʞʝʞʤʡʫʞʤʵʦʧʥ ʬʪʫʩʧʢʪʫʛʞ ʡʠ-ʠʙ ʦʞʝʧʪʫʙʫʧʰʦʧʢ 

ʠʙʫʸʟʣʡ ʚʧʤʫʙ 
 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʠʯʠʥʳ ʧʦʞʘʨʦʚ ʚ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʷʭ ʠ ʧʨʦʚʦʜʘʭ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʨʦʪʢʠʝ 
ʟʘʤʳʢʘʥʠʷ, ʟʘʯʘʩʪʫʶ ʥʝ ʷʚʣʷʶʪʩʷ ʧʝʨʚʦʧʨʠʯʠʥʦʡ, ʘ ʚʳʩʪʫʧʘʶʪ ʣʠʰʴ ʩʣʝʜʩʪʚʠʝʤ ʪʝʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 
ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ. ʂʨʦʤʝ ʪʦ-
ʛʦ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʠʟʦʣʷʮʠʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʛʦʨʶʯʘʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʦʚʦʜʦʚ ʠ 
ʢʘʙʝʣʝʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʦʛʥʷ ʚ ʢʘʙʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ, ʣʦʪʢʘʭ ʠ ʢʦʨʦʙʘʭ ʩ ʧʨʦʚʦʜʘʤʠ. 

 
ʋʩʙʝʡʯʡʧʦʦʴʞ ʬʪʫʩʧʢʪʫʛʙ ʠʙʲʡʫʴ ʧʫ ʪʛʞʩʮʫʧʣʧʛ. 

ʀʩʩʣʝʜʫʷ ʘʚʘʨʠʡʥʳʝ ʠ ʦʧʘʩʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʨʘʩʩʤʦʪʨʠʤ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦ-
ʨʳʝ ʟʘʱʠʱʘʶʪ ʜʚʠʛʘʪʝʣʴ ʦʪ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʨʝʞʠʤʦʚ. ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ ʠʣʠ ʧʝʨʝ-
ʛʨʫʟʦʢ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʧʧʘʨʘʪʳ ʟʘʱʠʪʳ. ʕʢʩʧʣʫʘʪʘʮʠʷ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 
ʘʧʧʘʨʘʪʦʚ ʟʘʱʠʪʳ ʩʪʨʦʛʦ ʟʘʧʨʝʱʘʝʪʩʷ.  

ɸʧʧʘʨʘʪʳ ʟʘʱʠʪʳ ʦʪ ʙʘʟʦʚʳʭ ʜʦ ʙʦʣʝʝ ʩʣʦʞʥʳʭ: 
ɹʛʫʧʥʙʫʡʰʞʪʣʡʢ ʛʴʣʤʷʰʙʫʞʤʵ ï ʵʪʦ ʢʦʤʤʫʪʘʮʠʦʥʥʳʡ ʘʧʧʘʨʘʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʟʘʱʠʪʳ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʦʪ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ (ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʪʦʢʦʚ ʧʝʨʝʛʨʫʟʢʠ, ʩʥʠʞʝʥʠʷ 
ʠʣʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʘ ʠ ʜʨ.). ɼʘʥʥʳʡ ʘʧʧʘʨʘʪ ʜʦʣʞʝʥ ʧʨʠʩʫʪʩʚʦ-
ʚʘʪʴ ʚ ʣʶʙʦʡ ʩʭʝʤʝ ʜʣʷ ʟʘʱʠʪʳ ʣʠʥʠʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʇʋʕ. 

ʈʤʙʛʣʡʞ ʨʩʞʝʧʮʩʙʦʡʫʞʤʡ - ʘʣʴʪʝʨʥʘʪʠʚʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ. ʇʇ ʪʘʢ ʞʝ ʦʙʝʩʧʝ-
ʯʠʚʘʶʪ ʧʦʞʘʨʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʟʘ ʩʯʝʪ ʩʨʘʙʘʪʳʚʘʥʠʷ ʥʘ ʪʦʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ 
ʜʣʠʪʝʣʴʥʳʭ ʪʦʢʦʚ ʧʝʨʝʛʨʫʟʢʠ.  

ʋʞʨʤʧʛʧʞ ʩʞʤʞ ð ʟʘʱʠʪʥʳʡ ʘʧʧʘʨʘʪ, ʦʪʢʣʶʯʘʶʱʠʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʧʝʨʝʛʨʫʟ-
ʢʝ ʧʦ ʪʦʢʫ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʝʛʦ ʚʦʟʛʦʨʘʥʠʝ ʠʣʠ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ.  

ʈʧʠʡʪʫʧʩʦʙʸ ʠʙʲʡʫʙ ð ʟʘʱʠʪʥʳʡ ʘʧʧʘʨʘʪ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʶʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʢʦʥʪʨʦʣʴ ʧʦ 
ʪʦʢʫ ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʦʯʝʥ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʦʭʦʞ ʥʘ ʨʘʙʦʪʫ ʪʝʧʣʦʚʦʛʦ ʨʝʣʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ-
ʩʷ ʙʦʣʝʝ ʪʦʯʥʘʷ ʟʘʱʠʪʘ, ʪʘʢ ʢʘʢ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʭʦʜʠʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʙʣʠʟʢʦ ʢ ʦʙʤʦʪʢʝ ʠ 
ʨʝʘʛʠʨʫʝʪ ʥʘ ʨʝʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 

ʉʞʤʞ ʣʧʦʫʩʧʤʸ ʭʙʠ ð ʟʘʱʠʪʥʳʡ ʘʧʧʘʨʘʪ ʜʣʷ ʪʨʝʭʬʘʟʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴ-
ʥʫʶ ʠ ʙʝʟʦʧʘʩʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ, ʢʦʪʦʨʳʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʦʙʨʳʚʫ ʬʘʟʳ. ʈʝʣʝ ʤʦ-
ʥʠʪʦʨʠʪ ʢʘʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʦʪʢʣʶʯʘʝʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʠ ʘʚʘʨʠʷʭ ʠ ʟʘʱʠʱʘʝʪ ʦʪ ʦʙʨʳʚʘ ʬʘʟʳ, 
ʧʝʨʝʢʦʩʘ ʥʘʧʨʷʞʝʥʠʡ, ʝʛʦ ʚʳʩʦʢʦʛʦ/ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʠ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʯʝʨʝʜʦʚʘʥʠʷ. 
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ʃʧʥʨʤʞʣʪʦʴʞ ʥʡʣʩʧʨʩʧʯʞʪʪʧʩʦʴʞ ʬʪʫʩʧʢʪʫʛʙ. 
ʌʦʡʛʞʩʪʙʤʵʦʴʢ ʚʤʧʣ ʠʙʲʡʫʴ (ʌɺʀ) ñ ʢʦʤʧʣʝʢʩʥʘʷ ʟʘʱʠʪʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʦʙʲʝʜʠʥʷʶʱʘʷ 

ʚ ʩʝʙʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʝʣʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʟʘʱʠʪʫ ʦʪ ʧʝʨʝʛʨʫʟʢʠ, ʂɿ, ʦʙʨʳʚʘ ʬʘʟ, ʘʩʠʤʤʝʪʨʠʠ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ, ʟʘʪʷʥʫʪʦʛʦ ʧʫʩʢʘ, ʙʣʦʢʠʨʦʚʢʘ 
ʨʦʪʦʨʘ, çʉʫʭʦʛʦ ʭʦʜʘè (ʜʣʷ ʥʘʩʦʩʦʚ), ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʠʨʫʝʪ ʠʟʦʣʷʮʠʶ ʠ ʪʝʤʧʝʨʘʪʫʨʫ. ʅʝʤʘʣʦʚʘʞʥʦ 
ʥʘʣʠʯʠʝ ʩʯʝʪʯʠʢʘ ʤʦʪʦʯʘʩʦʚ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ ʦʙʱʝʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʯʪʦ ʧʦʟʚʦ-
ʣʷʝʪ ʥʝ ʧʨʦʧʫʩʪʠʪʴ ʚʨʝʤʷ ʊʆ. ʋɹɿ ʧʦʟʚʦʣʷʝʪ ʪʦʯʝʯʥʦ ʥʘʩʪʨʘʠʚʘʪʴ ʟʘʱʠʪʫ ʧʦʜ ʢʦʥʢʨʝʪʥʳʡ ʵʣʝʢʪʨʦʜʚʠ-
ʛʘʪʝʣʴ. ɺʦ ʤʥʦʛʠʭ ʋɹɿ ʚʩʪʨʦʝʥʳ ʧʨʦʪʦʢʦʣʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʦʩʫʱʝʩʪʚʷʣʪʴ ʤʦʥʠʪʦʨʠʥʛ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩ ʇʂ. 

 
ɽʧʨʧʤʦʡʫʞʤʵʦʴʞ ʬʪʫʩʧʢʪʫʛʙ, ʨʧʛʴʱʙʷʲʡʞ ʨʧʟʙʩʦʬʷ ʚʞʠʧʨʙʪʦʧʪʫʵ. 

¶ ɹɻɽʋ ʡʤʡ ʝʡʭʙʛʫʧʥʙʫ ï ʟʘʱʠʪʘ ʦʪ ʪʦʢʦʚ ʫʪʝʯʢʠ ʥʘ ʢʦʨʧʫʩ (ʦʙʷʟʘʪʝʣʝʥ ʧʨʠ ʧʠʪʘʥʠʠ ʦʪ ʨʦʟʝʪʢʠ 
ʠʣʠ ʚ ʦʧʘʩʥʳʭ ʧʦʤʝʱʝʥʠʷʭ). 

¶ ʌʀɽʈ ï ʟʘʱʠʪʘ ʦʪ ʜʫʛʦʚʦʛʦ ʧʨʦʙʦʷ (ʦʙʷʟʘʪʝʣʝʥ ʜʣʷ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʩ 2024 ʛ.). 
¶ ʌʀʁʈ ï ʟʘʱʠʪʘ ʦʪ ʠʤʧʫʣʴʩʥʳʭ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ (ʦʙʷʟʘʪʝʣʝʥ ʧʨʠ ʛʨʦʟʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʣʠʥ-

ʥʳʭ ʣʠʥʠʷʭ). 
 

ʐʙʪʫʧʫʦʴʢ ʨʩʞʧʚʩʙʠʧʛʙʫʞʤʵ ʣʙʣ ʶʤʞʥʞʦʫ ʠʙʲʡʫʴ ʶʤʞʣʫʩʧʨʩʡʛʧʝʙ. 
ʈʩʞʧʚʩʙʠʧʛʙʫʞʤʵ ʰʙʪʫʧʫʴ (ʈʐ) ð ʵʪʦ ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʦʙʨʘʟʫʶʱʝʝ ʩʝʪʝʚʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʚ ʥʘʧʨʷʞʝʥʠʝ ʨʝʛʫʣʠʨʫʝʤʦʡ ʯʘʩʪʦʪʳ ʠ ʘʤʧʣʠʪʫʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʣʘʚʥʦ ʫʧʨʘʚʣʷʪʴ ʩʢʦʨʦ-
ʩʪʴʶ ʚʨʘʱʝʥʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘʭ ʇʏ ʚʩʸ ʯʘʱʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝ 
ʧʨʦʩʪʦ ʩʨʝʜʩʪʚʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʇʏ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʳʡ ʥʘʙʦʨ ʟʘʱʠʪ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʥʘ ʤʠʢʨʦʧʨʦ-
ʮʝʩʩʦʨʥʦʤ ʫʨʦʚʥʝ. ʆʥʠ ʥʝʧʨʝʨʳʚʥʦ ʢʦʥʪʨʦʣʠʨʫʶʪ ʪʦʢ, ʥʘʧʨʷʞʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʥʫʪʨʠ ʧʨʝʦʙʨʘʟʦʚʘ-
ʪʝʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʇʏ ʯʘʩʪʴ ʬʫʥʢʮʠʡ ʚʥʝʰʥʠʭ ʟʘʱʠʪʥʳʭ ʘʧʧʘʨʘʪʦʚ (ʪʝʧʣʦʚʦʛʦ 
ʨʝʣʝ, ʨʝʣʝ ʢʦʥʪʨʦʣʷ ʬʘʟ) ʬʘʢʪʠʯʝʩʢʠ ʜʫʙʣʠʨʫʝʪʩʷ ʝʛʦ ʚʥʫʪʨʝʥʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ. 

ʇʏ ʩʧʦʩʦʙʝʥ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʠ ʟʘʱʠʱʘʪʴ ʝʛʦ. ʇʨʠʤʝʥʝʥʠʝ ʇʏ ʚ ʧʨʦʪʠ-
ʚʦʧʦʞʘʨʥʳʭ ʩʠʩʪʝʤʘʭ ʥʘʦʙʦʨʦʪ ʪʨʝʙʫʝʪ ʵʢʩʧʣʫʘʪʘʮʠʶ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʜʦ ʧʦʣʥʦʛʦ ʝʛʦ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ. 
ʅʘʧʨʠʤʝʨ, ʜʣʷ ʥʘʩʦʩʦʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠʣʠ ʜʣʷ ʧʨʦʪʠʚʦʜʳʤʥʦʡ ʚʝʥʪʠʣʷʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʚ ʥʝʢʦʪʦʨʳʭ ʇʏ 
ʩʫʱʝʩʪʚʫʝʪ çʧʦʞʘʨʥʳʡ ʨʝʞʠʤè (Fire mode). ɺ ʪʘʢʠʭ ʨʝʞʠʤʘʭ ʇʏ ʙʫʜʝʪ ʫʧʨʘʚʣʷʪʴ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʜʦ 
ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ, ʚʳʧʦʣʥʷʷ ʩʚʦʶ ʩʧʘʩʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ. 
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ɻʴʛʧʝ. 
ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ 

ʧʨʠʯʠʥ ʚʦʟʛʦʨʘʥʠʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʱʝ-
ʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ. 

 
ʊʫʙʫʡʪʫʡʰʞʪʣʡʢ ʙʦʙʤʡʠ ʡ ʣʤʙʪʪʡʭʡʣʙʯʡʸ ʨʩʡʰʡʦ ʨʧʟʙʩʧʛ. 

ɼʘʥʥʳʝ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʄʏʉ ʈʦʩʩʠʠ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ ʷʚʣʷʶʪʩʷ 
ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʞʘʨʦʚ ʢʘʢ ʚ ʞʠʣʦʤ ʩʝʢʪʦʨʝ (ʜʦ 70ï75% ʩʣʫʯʘʝʚ), ʪʘʢ ʠ ʥʘ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ (7ï10%). ɺʥʫʪʨʠ ʛʨʫʧʧʳ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴ-
ʥʫʶ ʜʦʣʶ, ʩʦʧʦʩʪʘʚʠʤʫʶ ʩ ʜʦʣʝʡ ʵʣʝʢʪʨʦʩʦʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 

 
ʊʩʙʛʦʡʫʞʤʵʦʴʢ ʙʦʙʤʡʠ ʬʪʫʩʧʢʪʫʛ ʠʙʲʡʫʴ. 

ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʨʘʙʦʪʝ ʩʨʘʚʥʠʪʝʣʴʥʦʡ (ʪʘʙʣʠʮʳ 2) ʜʦʢʘʟʘʥʦ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʘʷ ʢʦʤ-
ʙʠʥʘʮʠʷ çʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ + ʪʝʧʣʦʚʦʝ ʨʝʣʝè ʵʬʬʝʢʪʠʚʥʦ ʟʘʱʠʱʘʝʪ ʜʚʠʛʘʪʝʣʴ ʪʦʣʴʢʦ ʦʪ 
ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʡ ʧʝʨʝʛʨʫʟʢʠ, ʥʦ ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʦʙʨʳʚ ʬʘʟʳ, ʥʝʩʠʤʤʝʪʨʠʶ, ʟʘʢʣʠ-
ʥʠʚʘʥʠʝ ʨʦʪʦʨʘ, ʥʘʨʫʰʝʥʠʝ ʦʭʣʘʞʜʝʥʠʷ ʠ ʩʥʠʞʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ. ʈʝʣʝ ʢʦʥʪʨʦʣʷ ʬʘʟ ʟʘ-
ʢʨʳʚʘʝʪ ʧʨʦʙʣʝʤʫ ʩʝʪʝʚʳʭ ʘʥʦʤʘʣʠʡ, ʘ ʧʦʟʠʩʪʦʨʥʘʷ ʟʘʱʠʪʘ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʢʦʥ-
ʪʨʦʣʷ ʬʘʢʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʤʦʪʦʢ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʫʶ ʟʘʱʠʪʫ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʥʠʚʝʨʩʘʣʴʥʳʝ 
ʙʣʦʢʠ ʟʘʱʠʪʳ (ʋɹɿ), ʦʙʲʝʜʠʥʷʶʱʠʝ ʬʫʥʢʮʠʠ ʢʦʥʪʨʦʣʷ ʪʦʢʘ, ʥʘʧʨʷʞʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʩʪʦʷʥʠʷ 
ʠʟʦʣʷʮʠʠ ʚ ʦʜʥʦʤ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. 

 
ɽʧʨʧʤʦʡʫʞʤʵʦʴʞ ʬʪʫʩʧʢʪʫʛʙ ʡ ʧʪʧʚʴʞ ʪʤʬʰʙʡ. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥ, ʦʙʣʘʜʘʷ ʚʩʪʨʦʝʥʥʳʤʠ ʵʣʝʢʪʨʦʥʥʳ-
ʤʠ ʟʘʱʠʪʘʤʠ, ʥʝ ʫʩʪʨʘʥʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦ ʚʥʝʰʥʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʚʳʢʣʶʯʘʪʝʣʝ ʠ ʧʦʟʠʩʪʦʨʥʦʡ 
ʟʘʱʠʪʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ ʥʘ ʥʠʟʢʠʭ ʦʙʦʨʦʪʘʭ ʩ ʫʭʫʜʰʝʥʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ. ʆʪʤʝʯʝʥʦ, 
ʯʪʦ ʜʣʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ (ʥʘʧʨʠʤʝʨ, ʧʦʞʘʨʥʳʭ ʥʘʩʦʩʦʚ) ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ çʇʦʞʘʨʥʳʡ ʨʝ-
ʞʠʤè, ʧʨʠ ʢʦʪʦʨʦʤ ʚʩʝ ʟʘʱʠʪʳ ʥʘʤʝʨʝʥʥʦ ʦʪʢʣʶʯʘʶʪʩʷ ʨʘʜʠ ʚʳʧʦʣʥʝʥʠʷ ʩʧʘʩʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ. çʇʦ-
ʞʘʨʥʳʡ ʨʝʞʠʤè ʨʝʞʠʤ ʨʘʙʦʪʳ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴʩʷ ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʪʘʢʠʤ ʢʘʢ ʇʏ, ʪʘʢ 
ʤʦʞʝʪ ʙʳʪʴ ʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠʥʞʠʥʝʨʘʤʠ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʏʉ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʝʤ ʥʘʯʠʥʘʝʪʩʷ 
ʚ ʦʙʭʦʜ ʟʘʱʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʇʨʠʤʝʥʝʥʠʝ ɸɺɼʊ, ʋɿɼʇ ʠ ʋɿʀʇ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘ-
ʪʘʮʠʠ ʠ ʪʠʧʦʤ ʟʜʘʥʠʷ, ʥʦ ʥʘʧʨʷʤʫʶ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʱʠʪʝ ʩʘʤʦʛʦ ʜʚʠʛʘʪʝʣʷ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʘʚʘʨʠʡʥʳʭ 
ʨʝʞʠʤʦʚ. 

 
ʈʩʙʣʫʡʰʞʪʣʡʞ ʩʞʣʧʥʞʦʝʙʯʡʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 
ʟʘʱʠʪʳ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ: 

¶ ɺʙʠʧʛʴʢ ʬʩʧʛʞʦʵ ð ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ (ʠʣʠ ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʪʝʧʣʦ-
ʚʳʤ ʨʝʣʝ ð ʦʙʷʟʘʪʝʣʝʥ ʜʣʷ ʣʶʙʦʡ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ. 

¶ ʈʞʩʛʴʢ ʬʩʧʛʞʦʵ ð ʨʝʣʝ ʢʦʥʪʨʦʣʷ ʬʘʟ ð ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʩʝʪʝʚʳʭ 
ʘʥʦʤʘʣʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʦʞʘʨʫ. 

¶ ʌʜʤʬʚʤʞʦʦʙʸ ʠʙʲʡʫʙ ð ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʙʣʦʢ ʟʘʱʠʪʳ (ʋɹɿ) ð ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʦʪʚʝʪʩʪʚʝʥ-
ʥʳʭ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʷʞʝʣʳʭ ʫʩʣʦʚʠʷʭ (ʯʘʩʪʳʝ ʧʫʩʢʠ, ʧʝʨʝʤʝʥʥʘʷ ʥʘʛʨʫʟ-
ʢʘ, ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʚʦʟʛʦʨʘʥʠʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ, ʘ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚ-
ʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʦʣʴʢʦ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʟʘʱʠʪʘ, ʜʦʧʦʣʥʝʥʥʘʷ ʢʦʥʪʨʦʣʝʤ ʪʝʤʧʝʨʘʪʫ-
ʨʳ ʦʙʤʦʪʦʢ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʧʦʜ ʨʘʙʦʪʫ ʩ ʯʘʩʪʦʪʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ, ʩʧʦʩʦʙ-
ʥʘ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʦʪ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ.  
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ОСНОВЫ ЧАСТОТНОГО РЕГУЛИРОВАНИЯ 
АСИНХРОННОГО ЭЛЕКТРОПРИВОДА 

Трубачев Рафаэль Александрович  
ʩʪʫʜʝʥʪ 

ʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɹʠʣʘʣʦʚʘ ɸʣʠʩʘ ʀʣʴʜʘʨʦʚʥʘ 

ʩʪʫʜʝʥʪ ʛʨʫʧʧʳ ʕɸɹɿʋ-11 
ʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫ-
ʣʠʨʦʚʘʥʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ - ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝ-
ʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 
ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ - ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴè (ʇʏ-ɸɼ), ʚʢʣʶʯʘ-
ʶʱʠʝ ʚ ʩʝʙʷ ʟʘʢʦʥʳ ʯʘʩʪʦʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʩʢʘʣʷʨʥʦʝ ʠ ʚʝʢʪʦʨʥʦʝ), ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʯʘ-
ʩʪʦʪʳ ʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ. ʆʩʦʙʦʝ ʚʥʠ-
ʤʘʥʠʝ ʫʜʝʣʝʥʦ ʘʥʘʣʠʟʫ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ, ʤʝʪʦʜʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝ-
ʤʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʦʧʨʦʩʘʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʉʪʘʪʴʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʧʝʮʠ-
ʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʠʥʞʝʥʝʨʦʚ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ 
ʙʳʪʴ ʧʦʣʝʟʥʘ ʩʪʫʜʝʥʪʘʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʠʟʫʯʘʶʱʠʭ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘ-
ʪʝʣʷʤʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜ, ʯʘʩʪʦʪʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ 
(ʇʏ), ʩʢʘʣʷʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʚʝʢʪʦʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʤʦʜʫʣʷʮʠʷ (ʐʀʄ), ʤʝʭʘʥʠ-
ʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜ. 
 

FUNDAMENTALS OF FREQUENCY CONTROL OF AN INDUCTION ELECTRIC DRIVE 
 

Trubachev Rafael 
  

Scientific adviser: Bilalova Alica Ildarovna 
 

Abstract: This article discusses the theoretical and practical fundamentals of frequency control of an induction 
electric drive, which is one of the most effective and widespread methods for controlling the rotational speed of 
AC motors. The principles of constructing "frequency converter - induction motor" (FC-IM) systems are ana-
lyzed, including frequency control laws (scalar and vector), as well as the influence of changes in frequency 
and voltage on the mechanical and energy characteristics of the electric drive. Special attention is paid to the 
analysis of static and dynamic operating modes, methods for achieving the required mechanical characteris-
tics, and issues of energy efficiency. The article is intended for specialists in the field of automated electric 
drives, design engineers, and may also be useful for students of technical disciplines studying electric motor 
control systems. 
Keywords: induction electric drive, frequency control, frequency converter (FC), scalar control, vector control, 
pulse-width modulation (PWM), mechanical characteristic, energy efficiency, automated electric drive. 
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ɸʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ (ɸɼ) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʵʣʝʢʪʨʦ-
ʧʨʠʚʦʜʘ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʧʨʦʩʪʦʪʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ. ʆʜʥʘʢʦ ʜʦʣʛʦʝ ʚʨʝʤʷ 
ʝʛʦ ʥʝʜʦʩʪʘʪʢʦʤ ʩʯʠʪʘʣʘʩʴ ʩʣʦʞʥʦʩʪʴ ʧʣʘʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ. ʉ ʨʘʟʚʠʪʠʝʤ ʩʠʣʦ-
ʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʪʝʭʥʠʢʠ ʯʘʩʪʦʪʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʘʣʦ ʩʪʘʥʜʘʨʪʥʳʤ ʨʝʰʝʥʠ-
ʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʫʧʨʘʚʣʷʪʴ ʩʢʦʨʦʩʪʴʶ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʩ ʚʳʩʦʢʦʡ ʪʦʯ-
ʥʦʩʪʴʶ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. 

ʏʘʩʪʦʪʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʠʟʤʝʥʝʥʠʠ ʯʘʩʪʦʪʳ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ 
ʢ ʠʟʤʝʥʝʥʠʶ ʩʠʥʭʨʦʥʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʪʘʪʦʨʘ.  

ʏʘʩʪʦʪʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ - ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝ-
ʥʠʷ ʨʦʪʦʨʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʫʪʸʤ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʠ ʘʤʧʣʠʪʫʜʳ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷ-
ʞʝʥʠʷ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʣʘʚʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ 
ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘʤʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤʘʭ ʟʜʘʥʠʡ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ[3]. 

ʉʠʩʪʝʤʘ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ (ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʡ, ʯʘ-
ʩʪʦʪʥʦ-ʫʧʨʘʚʣʷʝʤʳʡ ʧʨʠʚʦʜ, ʏʈʇ, ʏʋʇ) - ʵʪʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʘʩʠʥ-
ʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. ʉʦʩʪʦʠʪ ʠʟ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʠ ʯʘʩʪʦʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ʨʠʩ.1). 

 
ʉʡʪ. 1.  ʍʬʦʣʯʡʧʦʙʤʵʦʙʸ ʪʮʞʥʙ ʪʡʪʫʞʥʴ ʙʪʡʦʮʩʧʦʦʧʜʧ ʶʤʞʣʫʩʧʨʩʡʛʧʝʙ  

 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ, ʟʘʢʦʥʳ ʫʧʨʘʚʣʝʥʠʷ, ʩʪʨʫʢʪʫʨʳ ʧʨʝʦʙ-

ʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ, ʘ ʪʘʢʞʝ ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʦʛʦ 
ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ. 

ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

ὲ
φπὪ

ὴ
ρ ί 

n - ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, ʦʙ/ʤʠʥ; 
f - ʯʘʩʪʦʪʘ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ, ɻʮ; 
p - ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ; 
s - ʩʢʦʣʴʞʝʥʠʝ. 
ʀʟ ʬʦʨʤʫʣʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ f ʧʦʟʚʦʣʷʝʪ ʧʣʘʚʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ. ʇʨʠ 

ʵʪʦʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʝʨʝʛʨʫʟʦʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟʤʝʥʷʪʴ ʠ 
ʥʘʧʨʷʞʝʥʠʝ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʩʪʦʷʥʩʪʚʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ[2, ʩ. 5] 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʩʪʚʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʯʘʩʪʦʪʳ ʠʩʧʦʣʴʟʫʝʪ-
ʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʟʘʢʦʥʫ. 

1. ʉʢʘʣʷʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ. ʆʩʥʦʚʥʦʡ 
ʟʘʢʦʥ ʫʧʨʘʚʣʝʥʠʷ ð ʧʦʜʜʝʨʞʘʥʠʝ ʧʦʩʪʦʷʥʩʪʚʘ ʦʪʥʦʰʝʥʠʷ U / f. 
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1) ɺ ʟʦʥʝ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʤʝʥʪʘ (ʥʠʞʝ ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ) ʥʘʧʨʷʞʝʥʠʝ ʠʟʤʝʥʷʝʪʩʷ ʧʨʦʧʦʨ-
ʮʠʦʥʘʣʴʥʦ ʯʘʩʪʦʪʝ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʧʦʩʪʦʷʥʥʳʤ. 

2) ɺ ʟʦʥʝ ʦʩʣʘʙʣʝʥʠʷ ʧʦʣʷ (ʚʳʰʝ ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ) ʥʘʧʨʷʞʝʥʠʝ ʦʩʪʘʝʪʩʷ ʥʦʤʠʥʘʣʴʥʳʤ, ʘ 
ʧʦʪʦʢ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʤʦʤʝʥʪʘ. 

ɼʦʩʪʦʠʥʩʪʚʘ: ʧʨʦʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ, ʥʝ ʪʨʝʙʫʝʪ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ (ʚʦʟʤʦʞʥʘ ʨʘʙʦʪʘ ʚ 
ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ). ʅʝʜʦʩʪʘʪʢʠ: ʥʠʟʢʘʷ ʪʦʯʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʜʠʥʘʤʠʯʝ-
ʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ[4]. 

2. ɺʝʢʪʦʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. ɺʝʢʪʦʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʢʘʢ ʦʙʲ-
ʝʢʪ ʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʤʘʛʥʠʪʥʳʤʠ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʦʨʠʝʥʪʘ-
ʮʠʠ ʧʦ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʶ ʨʦʪʦʨʘ ʠ ʧʦʟʚʦʣʷʝʪ ʥʝʟʘʚʠʩʠʤʦ ʫʧʨʘʚʣʷʪʴ ʧʦʪʦʢʦʤ ʠ ʤʦʤʝʥʪʦʤ ʜʚʠʛʘʪʝʣʷ ʧʦ 
ʘʥʘʣʦʛʠʠ ʩ ʜʚʠʛʘʪʝʣʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

ɼʦʩʪʦʠʥʩʪʚʘ: ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʩʢʦʨʦʩʪʠ, ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʚʳʩʦ-
ʢʠʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʅʝʜʦʩʪʘʪʢʠ: ʩʣʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ 
(ʠʣʠ ʝʝ ʦʮʝʥʢʠ). 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ (ʇʏ) ʩʪʨʦʠʪʩʷ ʧʦ ʩʭʝʤʝ: ʚʳʧʨʷʤʠʪʝʣʴ - ʟʚʝʥʦ ʧʦʩʪʦʷʥʥʦ-
ʛʦ ʪʦʢʘ - ʠʥʚʝʨʪʦʨ. 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ: 
1. ɺʳʧʨʷʤʠʪʝʣʴ - ʧʨʝʦʙʨʘʟʫʝʪ ʧʝʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʝʪʠ ʚ ʧʦʩʪʦʷʥʥʦʝ. 
2. ʌʠʣʴʪʨ (ʟʚʝʥʦ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ) ð ʩʛʣʘʞʠʚʘʝʪ ʧʫʣʴʩʘʮʠʠ. 
3. ʀʥʚʝʨʪʦʨ - ʥʘ ʦʩʥʦʚʝ IGBT-ʪʨʘʥʟʠʩʪʦʨʦʚ ʬʦʨʤʠʨʫʝʪ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʝʛʫʣʠʨʫʝʤʦʡ 

ʯʘʩʪʦʪʳ ʠ ʘʤʧʣʠʪʫʜʳ. 
4. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ - ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ, ʨʝʘʣʠʟʫʶʱʘʷ ʘʣʛʦʨʠʪʤʳ ʐʀʄ (ʰʠʨʦʪʥʦ-

ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʠ) ʠ ʟʘʢʦʥʳ ʫʧʨʘʚʣʝʥʠʷ. 
ʇʨʠʤʝʥʝʥʠʝ ʐʀʄ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ ʪʦʢ ʥʘ ʚʳʭʦʜʝ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʛʘʨ-

ʤʦʥʠʯʝʩʢʠʤʠ ʠʩʢʘʞʝʥʠʷʤʠ. 
ʄʝʭʘʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʯʘʩʪʦʪʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʩʝʤʝʡʩʪʚʦ ʢʨʠʚʳʭ  M = f(n) ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪ. 
ʇʨʠ ʩʢʘʣʷʨʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʞʝʩʪʢʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʥʠʞʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʯʘʩʪʦʪʳ, ʯʪʦ ʤʦ-

ʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʚʚʝʜʝʥʠʷ ʢʦʨʨʝʢʪʠʨʦʚʦʢ (ʢʦʤʧʝʥʩʘʮʠʠ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʘʢʪʠʚʥʦʤ ʩʦʧʨʦʪʠʚʣʝ-
ʥʠʠ ʩʪʘʪʦʨʘ). 

ʇʨʠ ʚʝʢʪʦʨʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʦʚʷʪʩʷ ʙʣʠʟʢʠʤʠ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʜʚʠʛʘʪʝʣʷ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʥʝʟʘʚʠʩʠʤʳʤ ʚʦʟʙʫʞʜʝʥʠʝʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʨʝʛʫ-
ʣʠʨʦʚʘʥʠʷ[3]. 

ʉʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʝʞʠʤʳ: 
1. ʉʪʘʪʠʯʝʩʢʠʝ ʨʝʞʠʤʳ. 
ɺ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʘʭ ʯʘʩʪʦʪʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʘʜʘʥʥʫʶ ʩʢʦ-

ʨʦʩʪʴ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ (ʚ ʟʘʤʢʥʫʪʳʭ ʩʠʩʪʝʤʘʭ). ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʂʇɼ, ʢʦʵʬʬʠʮʠʝʥʪ 
ʤʦʱʥʦʩʪʠ) ʦʩʪʘʶʪʩʷ ʚʳʩʦʢʠʤʠ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

2. ɼʠʥʘʤʠʯʝʩʢʠʝ ʨʝʞʠʤʳ. 
ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʳʙʨʘʥʥʳʤ ʤʝ-

ʪʦʜʦʤ. ɺʝʢʪʦʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʫʨʦʚʥʝ ʜʝʩʷʪʢʦʚ ʤʠʣʣʠ-
ʩʝʢʫʥʜ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʡ ʧʨʠʚʦʜ ʚ ʚʳʩʦʢʦʜʠʥʘʤʠʯʥʳʭ ʤʝʭʘʥʠʟʤʘʭ 
(ʩʪʘʥʢʠ, ʨʦʙʦʪʳ, ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ). 

ʏʘʩʪʦʪʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. 
ɿʘʤʝʥʘ ʜʨʦʩʩʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʩʦʩʦʚ ʠ ʚʝʥʪʠʣʷʪʦʨʦʚ ʥʘ ʯʘʩʪʦʪʥʦʝ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙ-
ʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 30ï50%. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ: 

1. ʫʤʝʥʴʰʝʥʠʷ ʧʫʩʢʦʚʳʭ ʪʦʢʦʚ (ʧʣʘʚʥʳʡ ʧʫʩʢ); 
2. ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʚ ʦʧʪʠʤʘʣʴʥʦʡ ʟʦʥʝ ʥʘʛʨʫʟʦʢ; 
3. ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ. 
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ɸʩʠʥʭʨʦʥʥʳʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ (ɸɼ) ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʥʘʜʝʞʥʦʩʪʠ, ʧʨʦʩʪʦʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ. ʆʜʥʘʢʦ ʜʦʣʛʦʝ ʚʨʝʤʷ ʠʭ 
ʛʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʦʩʪʘʚʘʣʘʩʴ ʩʣʦʞʥʦʩʪʴ ʧʣʘʚʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ[1, 
ʩ. 8]. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ (ʤʝʭʘʥʠʯʝʩʢʠʝ ʨʝʜʫʢʪʦʨʳ, ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʝ ʧʦʪʦʢʦʚ ʞʠʜʢʦʩʪʠ, ʩʠʩʪʝʤʳ çʜʚʠ-
ʛʘʪʝʣʴïʛʝʥʝʨʘʪʦʨè) ʙʳʣʠ ʣʠʙʦ ʥʝʵʬʬʝʢʪʠʚʥʳ, ʣʠʙʦ ʪʨʝʙʦʚʘʣʠ ʙʦʣʴʰʠʭ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ. 

ɺʥʝʜʨʝʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʣʦ ʵʪʫ ʩʠʪʫʘʮʠʶ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝ-
ʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ (ʇʏ) ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʩʢʦʨʦʩʪʴʶ ɸɼ ʙʝʩʩʪʫʧʝʥʯʘʪʦ, ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠ 
ʩ ʚʳʩʦʢʠʤ ʂʇɼ. ʅʠʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʢʣʶʯʝʚʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. 

1. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʥʠʞʝʥʠʝ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ 
ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ð ɻ ʢʦʥʦʤʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʦʩʦ-

ʙʝʥʥʦ ʥʘ ʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʘʭ, ʚʝʥʪʠʣʷʪʦʨʘʭ ʠ ʢʦʤʧʨʝʩʩʦʨʘʭ. 
1) ɿʘʢʦʥ ʧʦʜʦʙʠʷ: ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʮʝʥʪʨʦʙʝʞʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʫʙʫ 

ʩʢʦʨʦʩʪʠ (PḐn3PḐn3). ʉʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʥʘ 20% ʫʤʝʥʴʰʘʝʪ ʧʦʪʨʝʙʣʷʝʤʫʶ ʤʦʱʥʦʩʪʴ ʧʦʯʪʠ ʚʜʚʦʝ  
(ʥʘ ~49%). 

2) ʆʪʩʫʪʩʪʚʠʝ ʧʦʪʝʨʴ ʥʘ ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʝ: ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʜʚʠʞʢʘʤʠ ʠʣʠ ʰʠʙʝ-
ʨʘʤʠ, ʛʜʝ ʵʥʝʨʛʠʷ ʪʨʘʪʠʪʩʷ ʥʘ ʩʦʟʜʘʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʯʘʩʪʦʪʥʳʡ ʧʨʠʚʦʜ ʧʦʜʘʝʪ 
ʨʦʚʥʦ ʩʪʦʣʴʢʦ ʵʥʝʨʛʠʠ, ʩʢʦʣʴʢʦ ʪʨʝʙʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ. 

3) ɺʳʩʦʢʠʡ ʂʇɼ: ʩʦʚʨʝʤʝʥʥʳʝ ʇʏ ʠʤʝʶʪ ʂʇɼ 96ï98%, ʪʦʛʜʘ ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʠʝ ʠʣʠ ʛʠʜʨʘʚʣʠ-
ʯʝʩʢʠʝ ʨʝʛʫʣʷʪʦʨʳ ʚʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ. 

ʀʪʦʛ: ʦʢʫʧʘʝʤʦʩʪʴ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʯʘʩʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 6 ʜʦ 18 ʤʝʩʷʮʝʚ. 
2. ʇʣʘʚʥʳʡ ʧʫʩʢ ʠ ʩʥʠʞʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ 
ʇʨʷʤʦʡ ʧʫʩʢ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚʳʟʳʚʘʝʪ ʧʫʩʢʦʚʳʝ ʪʦʢʠ, ʚ 5ï7 ʨʘʟ ʧʨʝʚʳʰʘʶʱʠʝ ʥʦʤʠ-

ʥʘʣʴʥʳʝ, ʠ ʫʜʘʨʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ. 
ʏʘʩʪʦʪʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ: 
1) ʇʣʘʚʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʯʘʩʪʦʪʳ ʠ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʥʫʣʷ ʜʦ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 
2) ʆʛʨʘʥʠʯʝʥʠʝ ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ ʥʘ ʫʨʦʚʥʝ ʥʝ ʙʦʣʝʝ 1,5ï2 ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 
3) ʉʥʠʞʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʨʝʜʫʢʪʦʨʳ, ʧʦʜʰʠʧʥʠʢʠ, ʪʨʘʥʩʧʦʨʪʝʨʥʳʝ ʣʝʥʪʳ ʠ ʧʨʠ-

ʚʦʜʠʤʳʝ ʤʝʭʘʥʠʟʤʳ. 
ʈʝʟʫʣʴʪʘʪ: ʩʨʦʢ ʩʣʫʞʙʳ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,5ï2 ʨʘʟʘ, ʩʥʠʞʘʶʪʩʷ 

ʧʨʦʩʪʦʠ ʠ ʟʘʪʨʘʪʳ ʥʘ ʨʝʤʦʥʪ. 
3. ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʩʢʦʨʦʩʪʠ ʠ ʤʦʤʝʥʪʘ 
ʏʘʩʪʦʪʥʳʡ ʧʨʠʚʦʜ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ ʫʧʨʘʚʣʝʥʠʷ: 
1) ʉʢʘʣʷʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ (V/f) ð ʜʣʷ ʟʘʜʘʯ, ʛʜʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ (ʚʝʥʪʠʣʷʮʠʷ, 

ʥʘʩʦʩʳ). 
2) ɺʝʢʪʦʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ð ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʘʥʠʝ ʩʢʦʨʦʩʪʠ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ ʜʦ Ñ0,01% (ʩ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʵʥʢʦʜʝʨʫ) ʠ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʢʦʨʦʩʪʠ. 
ʕʪʦ ʜʝʣʘʝʪ ʯʘʩʪʦʪʥʳʡ ʧʨʠʚʦʜ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʚʦʜʘʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦ-

ʢʘ, ʧʨʝʚʦʩʭʦʜʷ ʠʭ ʧʦ ʥʘʜʝʞʥʦʩʪʠ[4]. 
4. ʈʘʩʰʠʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 
ʏʘʩʪʦʪʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʬʫʥʢʮʠʠ, ʥʝʜʦʩʪʫʧʥʳʝ ʧʨʠ ʧʨʷʤʦʤ ʚʢʣʶʯʝʥʠʠ 

ʚ ʩʝʪʴ: 
1) ʈʝʚʝʨʩʠʨʦʚʘʥʠʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʥʪʘʢʪʦʨʦʚ (ʠʟʤʝʥʝʥʠʝʤ ʧʦʨʷʜʢʘ ʬʘʟ ʚ ʇʏ). 
2) ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʪʦʨʤʦʞʝʥʠʝ (ʨʝʢʫʧʝʨʘʪʠʚʥʦʝ, ʜʠʥʘʤʠʯʝʩʢʦʝ, ʪʦʨʤʦʞʝʥʠʝ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ). 
3) ʈʘʙʦʪʘ ʚ ʟʦʥʝ ʧʦʩʪʦʷʥʥʦʡ ʤʦʱʥʦʩʪʠ (ʚʳʰʝ ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ, ʜʦ 50ï120 ɻʮ). 
4) ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʜʜʝʨʞʘʥʠʝ ʟʘʜʘʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ (ʜʘʚʣʝʥʠʷ, ʨʘʩʭʦʜʘ, 

ʪʝʤʧʝʨʘʪʫʨʳ) ʯʝʨʝʟ ʇʀɼ-ʨʝʛʫʣʷʪʦʨ, ʚʩʪʨʦʝʥʥʳʡ ʚ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ. 
5. ʋʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 
ʉʦʚʨʝʤʝʥʥʳʝ ʇʏ ʦʩʥʘʱʝʥʳ: 
1) ɿʘʱʠʪʦʡ ʦʪ ʧʝʨʝʛʨʫʟʦʢ, ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ, ʧʝʨʝʛʨʝʚʘ, çʦʙʨʳʚʘ ʬʘʟè. 
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2) ɺʦʟʤʦʞʥʦʩʪʴʶ ʫʜʘʣʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʝʪʠ (Modbus, 
Profibus, Ethernet/IP). 

3) ʇʣʘʚʥʦʡ ʘʜʘʧʪʘʮʠʝʡ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʥʘʛʨʫʟʦʢ (ʚʝʥʪʠʣʷʪʦʨʥʘʷ, ʧʦʩʪʦʷʥʥʳʡ ʤʦʤʝʥʪ, ʪʷ-
ʞʝʣʳʡ ʧʫʩʢ). 

ʕʪʦ ʧʦʚʳʰʘʝʪ ʦʙʱʫʶ ʢʫʣʴʪʫʨʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʥʠʞʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ ʦʙʩʣʫʞʠʚʘ-
ʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. 

6. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 
1) ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ ð ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʧʦʥʠʞʝʥʥʳʭ ʩʢʦʨʦʩʪʷʭ ʜʚʠʛʘʪʝʣʴ ʠ ʚʝʥʪʠʣʷʪʦʨ 

(ʦʭʣʘʞʜʝʥʠʝ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ ʨʝʛʫʣʠʨʫʝʪʩʷ) ʨʘʙʦʪʘʶʪ ʪʠʰʝ. 
2) ʆʪʩʫʪʩʪʚʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʫʜʘʨʦʚ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʧʨʠ ʧʫʩʢʝ/ʦʩʪʘʥʦʚʝ ʥʘʩʦʩʦʚ (ʙʣʘʛʦʜʘʨʷ 

ʧʣʘʚʥʦʤʫ ʨʘʟʛʦʥʫ). 
3) ʋʤʝʥʴʰʝʥʠʝ ʠʟʥʦʩʘ ʫʧʣʦʪʥʝʥʠʡ ʠ ʩʘʣʴʥʠʢʦʚ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʨʝʟʢʠʭ ʩʢʘʯʢʦʚ ʜʘʚʣʝʥʠʷ[4]. 
ʏʘʩʪʦʪʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ: 

− ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ; 

− ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ ʧʣʘʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ; 

− ʫʣʫʯʰʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

− ʟʥʘʯʠʪʝʣʴʥʫʶ ʵʢʦʥʦʤʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 
ɺʳʙʦʨ ʤʝʪʦʜʘ ʫʧʨʘʚʣʝʥʠʷ (ʩʢʘʣʷʨʥʳʡ ʠʣʠ ʚʝʢʪʦʨʥʳʡ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢʦʥʢʨʝʪʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʯʘʩʪʦʪʥʳʭ ʧʨʠʚʦʜʦʚ ʩʚʷʟʘʥʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʙʝʟʜʘʪʯʠʢʦ-
ʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʠʥʪʝʛʨʘʮʠʝʡ ʚ ʧʨʦʤʳʰʣʝʥʥʳʝ 
ʩʝʪʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IIoT)[3]. 

ʏʘʩʪʦʪʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦ-
ʨʦʩʪʴʶ, ʘ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 
ʛʠʙʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʥʝʜʨʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢ-
ʪʨʦʵʥʝʨʛʠʠ ʥʘ 30ï60%, ʧʨʦʜʣʠʪʴ ʨʝʩʫʨʩ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 
ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʡ ʧʨʠʚʦʜ ʩʪʘʣ ʩʪʘʥʜʘʨʪʦʤ ʚ ʥʘʩʦʩʥʳʭ, 
ʚʝʥʪʠʣʷʪʦʨʥʳʭ, ʢʦʥʚʝʡʝʨʥʳʭ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʝʞʝʥʠʥ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠʨʦʚʠʯ 
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  

ʋʥʠʚʝʨʩʠʪʝʪ ʀʊʄʆ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʦʩʚʝʱʝʥʠʝʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʪʨʝʢʠʥʛʘ ʣʠʮʘ. 
ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʘʩʩʠʚʥʳʝ ʠ ʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʢʠʥʛʘ 
(OpenSeeFace, MediaPipe, NVIDIA AR SDK). ʇʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʨʘʟʥʳʤʠ ʫʨʦʚʥʷʤʠ ʷʨʢʦʩʪʠ (10-
2890 ʣʶʢʩ) ʠ ʩʭʝʤʘʤʠ ʦʩʚʝʱʝʥʠʷ (ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ, ʬʨʦʥʪʘʣʴʥʳʡ, ʧʦʜ ʫʛʣʦʤ 45 ʛʨʘʜʫʩʦʚ). ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʪʠʤʘʣʴʥʳʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʠʘʧʘʟʦʥ ʷʨʢʦʩʪʠ 400-600 ʣʶʢʩ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 
ʢʦʤʬʦʨʪ ʜʣʷ ʛʣʘʟ ʯʝʣʦʚʝʢʘ, ʩʥʠʞʝʥʠʝ ʦʰʠʙʦʢ ʠ ʩʥʠʞʝʥʠʝ ʟʘʜʝʨʞʢʠ ʜʦ 0,1 ʩʝʢʫʥʜʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʨʝʢʠʥʛ ʣʠʮʘ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮʘ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʪʦʯʥʦʩʪʴ ʪʨʝʢʠʥʛʘ, ʤʝʪʦ-
ʜʳ ʪʨʝʢʠʥʛʘ. 

 
LIGHTING CONTROL TECHNOLOGY TO IMPROVE THE ACCURACY OF FACE TRACKING 

 
Kitaitseva Evgeniya Alexeevna 

 
Scientific advisor: Mezhenin Alexandr Vladimirovich 

 
Abstract: The article explores the impact of lighting on the accuracy and latency of face tracking. It examines 
passive and active methods, as well as software implementations of tracking (OpenSeeFace, MediaPipe, and 
NVIDIA AR SDK). An experiment is conducted with different brightness levels (10-2890 lux) and lighting pat-
terns (combined, frontal, and 45-degree angle). The optimal brightness range is found to be 400-600 lux, 
which provides visual comfort, reduces errors, and reduces latency to 0.1 seconds.  
Keywords: face tracking, face recognition, computer vision, tracking accuracy, tracking methods. 

 
ɻɻɾɽɾʆʁɾ 
ʋ ʪʨʝʢʠʥʛʘ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʘʷ ʩʫʪʴ [1]. ɿʘʜʘʯʫ ʪʨʝʢʠʥʛʘ ʣʠʮʘ ʚ ʚʠʜʝʦ-

ʧʦʪʦʢʝ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʘʢ ʟʘʜʘʯʫ ʣʦʢʘʣʠʟʘʮʠʠ ʣʠʮʘ ʥʘ ʪʝʢʫʱʝʤ ʢʘʜʨʝ, ʦʧʠʨʘʷʩʴ ʥʘ ʠʥʬʦʨʤʘ-
ʮʠʶ ʦ ʝʛʦ ʧʦʣʦʞʝʥʠʠ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʢʘʜʨʘʭ, ʢʦʛʜʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, 
ʯʴʝ ʵʪʦ ʣʠʮʦ. ʊʘʢ, ʪʨʝʢʠʥʛ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʟʚʝʥʦʤ ʚ ʮʝʧʠ ʜʨʫʛʠʭ ʘʣʛʦʨʠʪʤʦʚ, ʙʫʜʴ ʵʪʦ ʨʘʩʧʦʟʥʘʚʘʥʠʝ 
ʠʣʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʟʘʜʘʯʘ, ʪʨʝʙʫʶʱʘʷ ʦʪʩʣʝʞʠʚʘʥʠʝ ʣʠʮʘ.  

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʩʧʦʩʦʙʳ ʫʣʫʯʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮʘ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʭʦʛʦ 
ʦʩʚʝʱʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʨʘʚʥʝ ʩ ʪʨʝʢʠʥʛʦʤ, ʢʘʢ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʧʦʩʦʙʳ ʨʘʙʦʪʘʶʪ 
ʜʣʷ ʦʙʝʠʭ ʟʘʜʘʯ. 
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ʈʉʁʆʏʁʈʔ ʁʊʊʄɾɽʇɻɹʆʁʘ 
ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʪʨʝʢʠʥʛ ʣʠʮʘ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʨʘʟʥʳʭ ʧʦʜʭʦʜʘ ï ʧʘʩʩʠʚʥʳʡ ʠ ʘʢʪʠʚʥʳʡ. 

ʇʘʩʩʠʚʥʳʝ ʤʝʪʦʜʳ (RGB-ʢʘʤʝʨʳ) ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʷʪ ʦʪ ʚʥʝʰʥʝʛʦ ʦʩʚʝʱʝʥʠʷ: ʠʟʤʝʥʝʥʠʝ ʷʨʢʦʩʪʠ ʠʣʠ 
ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʝʪʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʢʦʥʪʨʘʩʪʘ, ʧʦʷʚʣʝʥʠʶ ʰʫʤʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʦʰʠʙʢʘʤ ʜʝʪʝʢ-
ʮʠʠ ʠ ʪʨʝʢʠʥʛʘ.  

ʇʘʩʩʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ (Eigenfaces, Fisherfaces, LBP, HOG) ʠ ʩʦʚʨʝʤʝʥʥʳʝ CNN-ʘʨʭʠʪʝʢʪʫʨʳ ʚ 
ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʠʨʫʶʪ ʦʩʚʝʱʝʥʠʝ, ʥʦ ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʫʶ ʨʘʙʦʪʫ ʚ 
ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ï ʧʨʠ ʦʯʝʥʴ ʥʠʟʢʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʢʦʥʪʨʘʩʪʥʦʤ ʩʚʝʪʝ ʠʣʠ ʨʝʟʢʠʭ ʪʝʥʷʭ. 

ɸʢʪʠʚʥʳʝ ʤʝʪʦʜʳ (ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʩʚʝʪ, ToF, LiDAR, NIR-ʧʦʜʩʚʝʪʢʘ) ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʫ ʦʩʚʝ-
ʱʝʥʠʷ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ [2]. ʀʂ-ʩʠʩʪʝʤʳ, ʢʘʢ TrueDepth 
(Apple), Kinect, Intel RealSense ʠ LiDAR, ʬʦʨʤʠʨʫʶʪ ʩʝʪʢʫ ʣʠʮʘ ʠʣʠ ʢʘʨʪʫ ʛʣʫʙʠʥʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʥʝʰ-
ʥʝʛʦ ʚʠʜʠʤʦʛʦ ʩʚʝʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʨʘʙʦʪʘʪʴ ʠ ʚ ʧʦʣʥʦʡ ʪʝʤʥʦʪʝ, ʠ ʧʨʠ ʷʨʢʦʤ ʩʦʣʥʮʝ. ʆʜʥʘʢʦ ʘʢ-
ʪʠʚʥʳʝ ʤʝʪʦʜʳ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʪʨʝʙʣʷʶʪ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʠ ʚ ʮʝʣʦʤ ʛʦʨʘʟ-
ʜʦ ʙʦʣʝʝ ʜʦʨʦʛʦʩʪʦʷʱʠʝ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ.  

ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʪʨʝʢʠʥʛʘ ʥʝ ʤʝʥʝʝ ʚʘʞʥʘ, ʯʝʤ ʘʧʧʘʨʘʪʥʘʷ. ɹʠʙʣʠʦʪʝʢʠ ʠ SDK 
(OpenCV, MediaPipe, OpenSeeFace, NVIDIA AR SDK, Visage SDK, Banuba ʠ ʜʨ.) ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʦʝ ʩʦ-
ʯʝʪʘʥʠʝ ʪʦʯʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ. 

ʇʨʠʢʣʘʜʥʦʝ ʇʆ (VSeeFace, VTube Studio, MeowFace, Warudo), ʥʝ ʚʳʧʦʣʥʷʶʱʝʝ ʪʨʝʢʠʥʛ ʩʘʤʦ, 
ʘʛʨʝʛʠʨʫʝʪ ʜʘʥʥʳʝ ʠʟ ʨʘʟʥʳʭ SDK. ʊʘʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʠʨʘʪʴ ʪʨʝʢʠʥʛ ʚ ʟʘ-
ʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʩʪʫʧʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʩʣʦʚʠʡ ʦʩʚʝʱʝʥʠʷ.  

ʋɾʎʆʇʄʇɼʁʘ ʌʈʉɹɻʄɾʆʁʘ ʇʊɻɾʒɾʆʁɾʅ ɽʄʘ ʈʇɻʔʑɾʆʁʘ ʋʇʐʆʇʊʋʁ ʋʉɾʃʁʆɼɹ 
ʄʁʏɹ  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʩʧʦʩʦʙʦʚ ʫʚʝʣʠʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʟʘʜʝʨʞʢʠ ʪʨʝʢʠʥʛʘ ʣʠʮʘ. ɺ ʢʘʯʝ-
ʩʪʚʝ ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ, ʘʨʭʠʪʝʢʪʫʨʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ 
ʘʜʘʧʪʠʚʥʳʝ ʤʦʜʝʣʠ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʝ ʠʟʤʝʥʝʥʠʝ ʦʩʚʝʱʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʪʨʝʢʠʥʛʘ. ʋʥʠʚʝʨʩʘʣʴʥʦʛʦ ʨʝ-
ʰʝʥʠʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ: ʢʘʞʜʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʪʦʯʥʦʩʪʠ ʪʨʝʢʠʥʛʘ ʠʣʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʚʳ-
ʯʠʩʣʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ, ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʠʣʠ ʫʩʣʦʚʠʷʤ ʧʨʠʤʝʥʝʥʠʷ. 

ɺʣʠʷʥʠʶ ʦʩʚʝʱʝʥʠʷ ʙʦʣʴʰʝ ʧʦʜʚʝʨʞʝʥʳ ʪʝʭʥʦʣʦʛʠʠ ʧʘʩʩʠʚʥʦʛʦ ʪʨʝʢʠʥʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
RGB-ʢʘʤʝʨʳ [3]. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʤʝʥʥʦ ʧʘʩʩʠʚʥʳʡ ʪʨʝʢʠʥʛ ʠʟ-ʟʘ ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʠ 
ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʳʙʨʘʥʦ 3 ʪʝʭʥʦʣʦʛʠʠ: OpenSeeFace MediaPipe ʠ 2 ʚʝʨʩʠʠ 
NVIDIA AR SDK (v1 ʜʦ ʚʝʨʩʠʠ 0.8.2.0 ʠ v2(beta) ʧʦʩʣʝ ʚʝʨʩʠʠ 0.8.2.0). ɺ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʢʠʥʛʘ ʨʘʟʜʝʣʝʥʳ ʥʘ ʙʘʟʦʚʳʝ (OpenSeeFace) ʠ ʨʘʩʰʠʨʝʥ-
ʥʳʝ (MediaPipe ʠ NVIDIA AR SDK (ʦʙʝ ʚʝʨʩʠʠ)). ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʛʨʘʥʠʯʝʥʥʳʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʚʫʤʷ 
ʜʨʫʛʠʤʠ ʥʘʙʦʨʦʤ ʙʣʝʥʜʰʝʡʧʦʚ (ʬʦʨʤ ʯʝʨʪ ʣʠʮʘ), ʢʦʪʦʨʳʝ ʦʪʩʣʝʞʠʚʘʝʪ OpenSeeFace. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ Live2D, ʩʦʟʜʘʥʥʘʷ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘ. ʆʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʩʝʤ ʙʣʝʥʜʰʝʡʧʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚʳʙʨʘʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʪʨʝʢʠʥʛʘ 
ʣʠʮʘ. ʊʘʢʞʝ Vtube Studio (ʇʆ, ʫʧʦʤʷʥʫʪʦʝ ʨʘʥʝʝ) ʨʘʙʦʪʘʝʪ ʩ ʪʝʤʠ ʚʠʜʘʤʠ ʪʨʝʢʠʥʛʘ, ʢʦʪʦʨʳʝ ʧʣʘʥʠʨʫ-
ʶʪʩʷ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ï OpenSeeFace, MediaPipe ʠ NVIDIA AR (ʜʘʣʝʝ ʚ ʛʣʘʚʝ ʥʘʟʳʚʘʝʤʳʡ NVIDIA 
Broadcast, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʪʘʢʦʝ ʥʘʟʚʘʥʠʝ ʵʪʦʪ ʚʠʜ ʪʨʝʢʠʥʛʘ ʠʤʝʝʪ ʚ VTube Studio).  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʫʞʥʦ ʙʳʣʦ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʩʦʯʝʪʘʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʠ 
ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʭ ʷʨʢʦʩʪʝʡ ʚ ʩʚʷʟʢʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩʚʝʪ (ʨʠʩ. 1 
(a)) ï ʩʚʝʪ ʩʧʝʨʝʜʠ (ʨʠʩ. 1 (b)) ï ʩʚʝʪ ʩʧʝʨʝʜʠ ʧʦʜ 45 ʛʨʘʜʫʩʦʚ (ʨʠʩ. 1 (c)).  

ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʚʳʙʨʘʥʘ ʦʜʥʘ ʢʦʣʴʮʝʚʘʷ ʣʘʤʧʘ ʧʨʠʤʝʨʥʦ 20 ʩʤ ʚ ʜʠʘʤʝʪʨʝ ʩ ʨʝʛʫʣʠʨʦʚʢʦʡ ʷʨʢʦ-
ʩʪʠ, ʘ ʪʘʢʞʝ 2 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʣʘʤʧʳ-ʜʠʦʜʘ, ʢʦʪʦʨʳʝ, ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʟʘʢʨʝʧʣʷʣʠʩʴ ʚ ʮʝʥʪʨ 
ʢʦʣʴʮʝʚʦʡ, ʠ 2 ʙʦʣʝʝ ʷʨʢʠʭ ʣʘʤʧʳ ʥʘ ʧʨʠʱʝʧʢʘʭ ʩ ʨʝʛʫʣʠʨʫʝʤʦʡ ʷʨʢʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʣʠʩʴ ʧʨʠ-
ʤʝʨʥʦ ʧʦʜ 45 ʛʨʘʜʫʩʦʚ ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ ʦʪ ʢʦʣʴʮʝʚʦʡ ʜʣʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʦ-
ʤʫ ʧʦʣʫʯʠʣʦʩʴ ʩʦʟʜʘʪʴ ʥʝʢʦʪʦʨʳʡ ʵʬʬʝʢʪ ʨʘʩʩʝʷʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʠ ʠʤʝʪʴ ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝ-
ʛʫʣʠʨʦʚʘʪʴ ʷʨʢʦʩʪʴ.  
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ɼʣʷ ʫʜʦʙʩʪʚʘ ʷʨʢʦʩʪʴ ʚ ʣʶʢʩ ʙʳʣʘ ʦʢʨʫʛʣʝʥʘ ʜʦ ʮʝʣʦʛʦ ʯʠʩʣʘ, ʢʨʘʪʥʦʛʦ 50, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʟʘʧʠ-
ʩʠ ʧʨʠ ʜʥʝʚʥʦʤ ʩʚʝʪʝ, ʪʘʢ ʢʘʢ ʦʥʘ ʙʳʣʘ ʝʜʠʥʩʪʚʝʥʥʘʷ ʥʝ ʟʘʚʠʩʷʱʘʷ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ, ʠ ʟʘʧʠʩʠ ʚ 10 
ʣʶʢʩ. ɺʩʝ ʟʘʧʠʩʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʥʘ ʬʨʦʥʪʘʣʴʥʫʶ ʢʘʤʝʨʫ ʩʤʘʨʪʬʦʥʘ 13 ʄʧ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʧʨʠʤʝʨʥʦ 40 
ʩʘʥʪʠʤʝʪʨʦʚ ʦʪ ʣʠʮʘ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʰʠʙʦʢ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʚʠʞʝʥʠʡ ʤʠʤʠʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʜʝʣʴʶ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 
ʩʧʦʩʦʙ ʚʠʟʫʘʣʴʥʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ. ɿʘʧʠʩʠ ʜʚʠʞʝʥʠʡ ʣʠʮʘ ʢʘʞʜʦʡ ʤʦʜʝʣʠ ʙʳʣʠ ʚʠʟʫʘʣʴʥʦ ʩʦʧʦʩʪʘʚ-
ʣʝʥʳ ʩ ʟʘʧʠʩʴʶ ʜʚʠʞʝʥʠʡ ʣʠʮʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʧʦʣʥʷʣʦʩʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʚʠʞʝʥʠʡ ʥʘ ʧʦ 
ʯʝʪʳʨʝʤ ʧʘʨʘʤʝʪʨʘʤ ï ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʚʠʞʝʥʠʶ ʨʪʘ, ʛʣʘʟ, ʙʨʦʚʝʡ ʠ ʧʦʚʦʨʦʪʫ ʛʦʣʦʚʳ: ʝʩʣʠ ʧʦʣʦʞʝʥʠʝ 
ʯʝʨʪ ʣʠʮʘ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʞʝʥʠʶ ʯʝʨʪ ʣʠʮʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʟʘʧʠʩʠ, ʚ ʛʨʘʬʝ ʦʪʤʝʯʘʣʘʩʴ 1, 
ʝʩʣʠ ʥʝʪ ï 0; ʩʫʤʤʘ ʟʘʧʠʩʳʚʘʣʘʩʴ ʚ ʪʘʙʣʠʮʫ. ʆʰʠʙʢʘʤʠ ʩʯʠʪʘʣʠʩʴ ʚʩʝ ʥʝʩʦʚʧʘʜʝʥʠʷ ʩ ʜʚʠʞʝʥʠʷʤʠ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʥʝʧʨʘʚʠʣʴʥʦʝ ʤʦʨʛʘʥʠʝ ʠʣʠ ʤʦʨʛʘʥʠʝ ʦʜʥʠʤ ʛʣʘʟʦʤ, ʥʝʩʦʚʧʘʜʝʥʠʝ ʚ ʧʦʣʦʞʝʥʠʠ ʛʫʙ 
ʠʣʠ ʧʦʚʦʨʦʪʘ ʛʦʣʦʚʳ. 

 

 
ʉʡʪ. 1. ʈʩʡʥʞʩʦʴʞ ʥʙʣʞʫʴ ʧʪʛʞʲʞʦʡʸ: a) ʣʧʥʚʡʦʡʩʧʛʙʦʦʴʢ ʪʛʞʫ, 

 b) ʭʩʧʦʫʙʤʵʦʴʢ ʪʛʞʫ, c) ʛʞʩʮʦʡʢ ʪʛʞʫ ʨʧʝ ʬʜʤʧʥ 45 ʜʩʙʝʬʪʧʛ 
 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʠ ʟʘʜʝʨʞʢʘ ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʷʨʢʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʚʝʱʝʥʠʷ 
ʚʳʥʝʩʝʥʳ ʚ ʪʘʙʣʠʮʫ:  

 
ʋʙʚʤʡʯʙ 1 

ʇʚʲʞʞ ʣʧʤʡʰʞʪʫʛʧ ʧʱʡʚʧʣ ʫʩʞʣʡʦʜʙ ʨʩʡ ʣʧʥʚʡʦʡʩʧʛʙʦʦʧʥ ʧʪʛʞʲʞʦʡʡ 

  
10 ʣʶʢʩ 100 ʣʶʢʩ 

400 
ʣʶʢʩ 

500 
ʣʶʢʩ 

600 
ʣʶʢʩ 

750 
ʣʶʢʩ 

1250 
ʣʶʢʩ 

1350 
ʣʶʢʩ 

2890 
ʣʶʢʩ 

openseeface 24 11 9 8 8 8 8 8 10 

mediapipe 20 6 4 4 4 4 4 4 5 

nvidia v1 14 5 2 2 2 2 2 2 4 

nvidia v2 14 4 2 2 2 2 2 2 3 
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ɹʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʫ ʪʨʝʢʠʥʛʘ ʩ ʜʥʝʚʥʳʤ ʩʚʝʪʦʤ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʨʝʬʣʝʢʩʘʤʠ, ʠʟ-ʟʘ 
ʢʦʪʦʨʳʭ ʯʝʨʪʳ ʣʠʮʘ (ʥʘʧʨʠʤʝʨ, ʦʚʘʣ ʣʠʮʘ ʠʣʠ ʢʦʥʪʫʨʳ ʥʦʩʘ) ʤʦʛʣʠ ʙʳʪʴ ʤʝʥʝʝ ʨʘʟʣʠʯʠʤʳ.  

 
ʋʙʚʤʡʯʙ 2  

ʇʚʲʞʞ ʣʧʤʡʰʞʪʫʛʧ ʧʱʡʚʧʣ ʫʩʞʣʡʦʜʙ ʨʩʡ ʧʪʛʞʲʞʦʡʡ ʨʧʝ 45 ʜʩʙʝʬʪʧʛ 

  10 ʣʶʢʩ 100 ʣʶʢʩ 400 ʣʶʢʩ 500 ʣʶʢʩ 600 ʣʶʢʩ 750 ʣʶʢʩ 1250 ʣʶʢʩ 1350 ʣʶʢʩ 

openseeface 27 14 12 10 11 9 9 10 

mediapipe 21 6 6 6 6 4 5 5 

nvidia v1 15 5 5 3 2 2 2 3 

nvidia v2 15 4 3 3 2 2 2 2 

 
ʋʙʚʤʡʯʙ 3  

ʇʚʲʞʞ ʣʧʤʡʰʞʪʫʛʧ ʧʱʡʚʧʣ ʫʩʞʣʡʦʜʙ ʨʩʡ ʧʪʛʞʲʞʦʡʡ ʪʨʞʩʞʝʡ 

  10 ʣʶʢʩ 100 ʣʶʢʩ 400 ʣʶʢʩ 500 ʣʶʢʩ 600 ʣʶʢʩ 750 ʣʶʢʩ 1250 ʣʶʢʩ 1350 ʣʶʢʩ 

openseeface 24 12 11 9 11 9 9 10 

mediapipe 21 6 6 6 6 4 5 5 

nvidia v1 15 5 4 3 2 2 3 3 

nvidia v2 15 4 3 3 2 2 2 2 

 
ɺ ʮʝʣʦʤ ʟʘʜʝʨʞʢʘ (ʜʠʘʛʨʘʤʤʘ 1) ʤʝʥʴʰʝ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʩʚʝʪʝ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʷʨʢʦʩʪʠ ʠ 

ʚʠʜʘ ʪʨʝʢʠʥʛʘ: 
 

 
ʉʡʪ. 1. ʊʧʨʧʪʫʙʛʤʞʦʡʞ ʪʩʞʝʦʞʢ ʠʙʝʞʩʟʣʡ ʫʩʞʣʡʦʜʙ ʛ ʪʞʣʬʦʝʙʮ ʪ ʩʙʠʦʧʢ ʸʩʣʧʪʫʵʷ ʛ ʤʷʣʪ 
 
ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʩʦʙʨʘʥʘ ʜʠʘʛʨʘʤʤʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ʪʨʝʥʠʥʛʘ ʧʨʠ ʨʘʟ-

ʥʦʡ ʷʨʢʦʩʪʠ ʧʨʠ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʩʚʝʱʝʥʠʷ (ʜʠʘʛʨʘʤʤʘ 2): 
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ʉʡʥ. 2. ʊʧʨʧʪʫʙʛʤʞʦʡʞ ʪʩʞʝʦʞʜʧ ʣʧʤʡʰʞʪʫʛʙ ʧʱʡʚʧʣ ʫʩʞʣʡʦʜʙ ʪ ʩʙʠʦʧʢ ʸʩʣʧʪʫʵʷ ʛ ʤʷʣʪ 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʘ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
1. ʅʘʩʳʱʝʥʠʝ ʪʦʯʥʦʩʪʠ ʧʨʠ ʷʨʢʦʩʪʠ ʚʳʰʝ 500 ʣʶʢʩ: ʜʣʷ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʩʚʝʪʘ 

ʦʰʠʙʢʠ ʪʨʝʢʠʥʛʘ ʧʝʨʝʩʪʘʶʪ ʟʥʘʯʠʤʦ ʫʤʝʥʴʰʘʪʴʩʷ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʧʨʠʤʝʨʥʦ 500 ʣʶʢʩ.  
2. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩʚʝʪ ʥʝ ʫʩʪʫʧʘʝʪ ʬʨʦʥʪʘʣʴʥʦʤʫ ʠ ʥʘʧʨʘʚʣʝʥʥʦʤʫ ʧʦʜ ʫʛʣʦʤ 45 ʛʨʘʜʫʩʦʚ: 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʭʝʤʘ ʦʩʚʝʱʝʥʠʷ ʧʦʢʘʟʘʣʘ ʥʠʟʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ (ʚ ʩʨʝʜʥʝʤ 3,25 ʦʰʠʙʢʠ ʥʘ ʤʦ-
ʜʝʣʴ), ʥʝ ʧʨʝʚʳʰʘʶʱʝʝ ʟʥʘʯʝʥʠʡ ʜʚʫʭ ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʚʝʪʘ.  

3. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʩʚʝʪ ʚʳʩʦʢʦʡ ʷʨʢʦʩʪʠ (1250 ʣʶʢʩ) ʥʝ ʭʫʞʝ ʜʥʝʚʥʦʛʦ ʨʘʩʩʝʷʥʥʦʛʦ (2890 ʣʶʢʩ): 
ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ (1250 ʣʶʢʩ) ʩ ʜʥʝʚʥʳʤ ʨʘʩʩʝʷʥʥʳʤ ʩʚʝʪʦʤ 
(2890 ʣʶʢʩ) ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʚʝʪ ʧʦʢʘʟʘʣ ʜʘʞʝ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ. ɼʘʞʝ ʝʩʣʠ ʩʧʠ-
ʩʘʪʴ ʵʪʦ ʥʘ ʧʦʛʨʝʰʥʦʩʪʴ, ʨʝʟʫʣʴʪʘʪ ʚʩʝ ʨʘʚʥʦ ʜʦʩʪʦʠʥ ʚʥʠʤʘʥʠʷ. 

4. ɿʘʜʝʨʞʢʘ ʪʨʝʢʠʥʛʘ ʧʘʜʘʝʪ ʩ ʨʦʩʪʦʤ ʷʨʢʦʩʪʠ ʜʦ 600ï750 ʣʶʢʩ, ʧʦʩʣʝ ʯʝʛʦ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ. 
ʀʩʭʦʜʷ ʠʟ ʉʘʥʇʠʅ 1.2.3685-21 [4] ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʦʧʠʩʘʥʥʳʭ ʚ ʩʪʘʪʴʝ ɸ. ɺ. ʌʠʥʢʘ [5], ʘ ʪʘʢʞʝ ʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʪʠʤʘʣʴʥʦʡ ʷʨʢʦʩʪʴʶ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ (ʚʳʙʨʘʥʥʦʤ ʢʘʢ 
ʣʫʯʰʠʡ ʚʘʨʠʘʥʪ ʜʣʷ ʪʨʝʢʠʥʛʘ) ʦʩʚʝʱʝʥʠʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʷʨʢʦʩʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 400 ʜʦ 600 ʣʶʢʩ. ʕʪʦʪ 
ʜʠʘʧʘʟʦʥ ʷʨʢʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʤ ʜʣʷ ʟʨʝʥʠʷ, ʥʦ ʠ ʫʤʝʥʴʰʠʪ ʢʦʣʠʯʝʩʪʚʦ 
ʦʰʠʙʦʢ ʪʨʝʢʠʥʛʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʟʘʜʝʨʞʢʫ ʚ ʩʨʝʜʥʝʤ ʜʦ 0,1 ʩʝʢʫʥʜʳ. 
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ЦИФРОВАЯ ПЛАТФОРМА «КРЫМСКИЙ 
КУЛИНАРНЫЙ КВЕСТ» КАК СРЕДСТВО 
ПОПУЛЯРИЗАЦИИ КУЛЬТУРНОГО НАСЛЕДИЯ 
РЕГИОНА 

Фариняк Максим Анатольевич 
ʦʙʫʯʘʶʱʠʡʩʷ 2 ʢʫʨʩʘ  

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 09.03.03 ʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ 
ɻʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ (ʬʠʣʠʘʣ) ʌɻɸʆʋ ɺʆ çʂʌʋ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè ʚ ʛ. ʗʣʪʝ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʘʣʣʠʥʠ ʅʘʜʝʞʜʘ ʀʛʦʨʝʚʥʘ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ 
ɻʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ (ʬʠʣʠʘʣ) ʌɻɸʆʋ ɺʆ çʂʌʋ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè  

ʚ ʛ. ʗʣʪʝ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ çʂʨʳʤʩʢʠʡ ʢʫʣʠʥʘʨʥʳʡ 
ʢʚʝʩʪè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʭʥʠ ʥʘʨʦʜʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʩʨʝʜʠ ʤʦ-
ʣʦʜʝʞʠ. ʇʨʦʝʢʪ ʩʦʯʝʪʘʝʪ ʵʣʝʤʝʥʪʳ ʛʝʡʤʠʬʠʢʘʮʠʠ, ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʣʘʪʬʦʨʤʳ, ʘʨʭʠʪʝʢʪʫʨʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʠ 
ʤʝʭʘʥʠʟʤʳ ʚʦʚʣʝʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʛʨʦʚʳʭ ʩʮʝʥʘʨʠ-
ʝʚ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʢʫʣʴʪʫʨʥʦʤʫ ʥʘʩʣʝʜʠʶ ʨʝʛʠʦʥʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ, ʛʝʡʤʠʬʠʢʘʮʠʷ, ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ, ʥʘʮʠʦʥʘʣʴʥʘʷ ʢʫʭʥʷ, 
ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʤʦʣʦʜʝʞʥʳʝ ʧʨʦʝʢʪʳ. 
 
DIGITAL PLATFORM òCRIMEAN CULINARY QUESTó AS A TOOL FOR POPULARIZING THE CULTURAL 

HERITAGE OF THE REGION 
 

Farinyak Maxim Anatolyevich 
 

Scientific adviser: Gallini Nadezhda Igorevna 
 

Abstract: The article discusses the development of the digital platform ñCrimean Culinary Questò aimed at 
popularizing the national cuisine of the peoples of the Republic of Crimea among young people. The project 
combines elements of gamification, interactive learning, and digital technologies. The main functional features 
of the platform, the architecture of the web application, and user engagement mechanisms are presented. 
Special attention is paid to the use of gaming scenarios and interactive routes to increase interest in the cul-
tural heritage of the region. 
Keywords: digital platform, gamification, cultural heritage, national cuisine, Republic of Crimea, web applica-
tion. 

 
ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʳʤ ʨʝʛʠʦʥʦʤ ʩ ʙʦʛʘʪʳʤ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʤ 

ʥʘʩʣʝʜʠʝʤ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʫʦʩʪʨʦʚʘ ʧʨʦʞʠʚʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʥʘʨʦʜʦʚ, ʚʢʣʶʯʘʷ ʨʫʩ-
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ʩʢʠʭ, ʢʨʳʤʩʢʠʭ ʪʘʪʘʨ, ʘʨʤʷʥ, ʛʨʝʢʦʚ ʠ ʢʘʨʘʠʤʦʚ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʵʣʝʤʝʥʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ 
ʥʘʩʣʝʜʠʷ ʥʘʨʦʜʦʚ ʂʨʳʤʘ ʚʳʩʪʫʧʘʝʪ ʥʘʮʠʦʥʘʣʴʥʘʷ ʢʫʭʥʷ, ʦʪʨʘʞʘʶʱʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʪʦʨʠʠ, ʪʨʘʜʠʮʠʡ 
ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʚʦʟʨʘʩʪʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦ-
ʚʳʭ ʬʦʨʤ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘʯʘʩʪʫʶ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʩʦʚʨʝ-
ʤʝʥʥʦʡ ʘʫʜʠʪʦʨʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʮʠʬʨʦʚʳʝ ʩʝʨʚʠʩʳ ʠ ʠʛʨʦʚʳʝ ʤʝʭʘʥʠʢʠ. ɺ ʩʚʷʟʠ 
ʩ ʵʪʠʤ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʨʘʟʨʘʙʦʪʢʘ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʩ ʵʣʝʤʝʥʪʘʤʠ ʛʝʡʤʠʬʠʢʘʮʠʠ. 

ʇʨʦʝʢʪ çʂʨʳʤʩʢʠʡ ʢʫʣʠʥʘʨʥʳʡ ʢʚʝʩʪè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʮʠʬʨʦʚʫʶ 
ʧʣʘʪʬʦʨʤʫ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʠʟʫʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʣʶʜ ʥʘʨʦʜʦʚ ʂʨʳʤʘ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʬʦʨ-
ʤʝ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʨʝʩʘ ʤʦʣʦʜʝʞʠ ʢ ʢʫʣʴʪʫʨʥʦʤʫ ʥʘʩʣʝʜʠʶ ʨʝʛʠʦ-
ʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʠʛʨʦʚʳʭ ʟʘʜʘʥʠʡ, ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʠ ʩʠʩʪʝʤʳ ʜʦʩʪʠʞʝʥʠʡ. 

ɺ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʳ ʣʝʞʠʪ ʢʦʥʮʝʧʮʠʷ ʢʚʝʩʪʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʦʭʦʜʠʪ ʪʝʤʘʪʠ-
ʯʝʩʢʠʝ ʟʘʜʘʥʠʷ, ʧʦʩʚʷʱʸʥʥʳʝ ʨʘʟʣʠʯʥʳʤ ʥʘʮʠʦʥʘʣʴʥʳʤ ʢʫʭʥʷʤ ʂʨʳʤʘ. ʂʘʞʜʘʷ ʣʦʢʘʮʠʷ ʩʦʜʝʨʞʠʪ ʠʩ-
ʪʦʨʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʠʟʦʙʨʘʞʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʣʶʜ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʚʦʧʨʦʩʳ ʠ ʠʛʨʦʚʳʝ ʵʣʝ-
ʤʝʥʪʳ. ɿʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʙʘʣʣʳ ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʥʘʛʨʘʜʳ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʣʘʪʬʦʨʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʦʚʨʝʤʝʥʥʳʝ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 
ʘʜʘʧʪʠʚʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʢʘʢ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝ-
ʨʘʭ, ʪʘʢ ʠ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʢʣʠʝʥʪʩʢʫʶ ʠ ʩʝʨʚʝʨʥʫʶ 
ʯʘʩʪʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʛʝʡʤʠʬʠʢʘʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʠʛʨʦʚʳʭ ʩʮʝʥʘʨʠʝʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʤʦʪʠʚʘʮʠʠ ʢ ʠʟʫʯʝʥʠʶ 
ʢʫʣʴʪʫʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʛʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟ-
ʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʫʨʦʚʝʥʴ ʫʩʚʦʝʥʠʷ ʠʥʬʦʨ-
ʤʘʮʠʠ [1]. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʣʘʪʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 
ʤʘʨʰʨʫʪʦʚ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʩʦʙʝʥʥʦʩʪʷ-
ʤʠ ʢʫʭʥʠ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ʨʝʛʠʦʥʘ ʠ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʫʣʴʪʫʨʥʳʭ ʦʙʲʝʢʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩ-
ʪʦʨʠʝʡ ʥʘʨʦʜʦʚ ʂʨʳʤʘ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʨʦʝʢʪʝ ʫʜʝʣʷʝʪʩʷ ʚʠʟʫʘʣʴʥʦʤʫ ʦʬʦʨʤʣʝʥʠʶ ʠʥʪʝʨʬʝʡʩʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʦʨʥʘʤʝʥʪʦʚ ʠ ʘʜʘʧʪʠʚʥʦʛʦ ʜʠʟʘʡʥʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʢʦʤ-
ʬʦʨʪʥʫʶ ʮʠʬʨʦʚʫʶ ʩʨʝʜʫ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʡ. 

ʇʝʨʩʧʝʢʪʠʚʦʡ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʨʘʩʰʠʨʝʥʠʝ ʙʘʟʳ 
ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʣʶʜ ʠ ʚʥʝʜʨʝʥʠʝ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʨʝʞʠʤʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʭʦʞʜʝʥʠʷ ʢʚʝ-
ʩʪʦʚ ʚ ʢʦʤʘʥʜʘʭ. ʊʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʧʨʦʝʢʪʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʪʫʨʠʩʪʠ-
ʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. 

ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ çʂʨʳʤʩʢʠʡ ʢʫʣʠʥʘʨʥʳʡ ʢʚʝʩʪè ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʚʨʝʤʝʥ-
ʥʦʤ ʘʜʘʧʪʠʚʥʦʤ ʩʪʠʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʟʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʢʫʣʴʪʫʨʥʦʝ ʠ ʛʘʩʪʨʦʥʦ-
ʤʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. ʎʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʥʪʝʨʬʝʡʩʘ ʷʚʣʷʝʪʩʷ ʪʝʤʘʪʠʯʝʩʢʠʡ 
ʙʘʥʥʝʨ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʠʟʚʝʩʪʥʳʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʣʶʜ, ʩʦ-
ʟʜʘʶʱʠʡ ʘʪʤʦʩʬʝʨʫ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʫʪʝʰʝʩʪʚʠʷ. ʎʚʝʪʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ ʩʘʡʪʘ ʦʩʥʦʚʘʥʦ ʥʘ ʩʦʯʝʪʘʥʠʠ 
ʪʸʧʣʳʭ ʟʦʣʦʪʠʩʪʳʭ ʠ ʛʣʫʙʦʢʠʭ ʩʠʥʠʭ ʦʪʪʝʥʢʦʚ, ʘʩʩʦʮʠʠʨʫʶʱʠʭʩʷ ʩ ʤʦʨʩʢʦʡ ʪʝʤʘʪʠʢʦʡ ʠ ʢʫʣʴʪʫʨʦʡ ʨʝ-
ʛʠʦʥʘ. 

ʅʘ ʩʪʘʨʪʦʚʦʤ ʵʢʨʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʘʟʜʝʣʳ ʧʣʘʪʬʦʨʤʳ: ʠʥʪʝʨʘʢ-
ʪʠʚʥʘʷ ʢʘʨʪʘ, ʢʘʪʘʣʦʛ ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʣʶʜ, ʩʚʝʜʝʥʠʷ ʦ ʥʘʨʦʜʘʭ ʂʨʳʤʘ, ʠʛʨʦʚʳʝ ʟʘʜʘʥʠʷ ʠ ʩʠʩʪʝʤʘ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʘʫʜʠʪʦʨʠʠ ʨʝʘʣʠʟʦʚʘʥʳ ʤʝʭʘʥʠʟʤʳ 
ʛʝʡʤʠʬʠʢʘʮʠʠ, ʚʢʣʶʯʘʶʱʠʝ ʧʨʦʭʦʞʜʝʥʠʝ ʢʚʝʩʪʦʚ, ʧʦʣʫʯʝʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʥʘʛʨʘʜ ʠ ʚʳʧʦʣʥʝʥʠʝ ʪʝʤʘ-
ʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ. ʀʥʪʝʨʬʝʡʩ ʧʣʘʪʬʦʨʤʳ ʘʜʘʧʪʠʨʦʚʘʥ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ 
ʢʦʤʧʴʶʪʝʨʘʭ ʠ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʜʦʙʥʳʡ ʜʦʩʪʫʧ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʠ ʢʫʣʴʪʫʨʥʦ-
ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʤʫ ʢʦʥʪʝʥʪʫ. 
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ɺʥʝʰʥʠʡ ʚʠʜ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1, ʛʜʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʩʪʨʫʢʪʫʨʘ 
ʠʥʪʝʨʬʝʡʩʘ, ʵʣʝʤʝʥʪʳ ʥʘʚʠʛʘʮʠʠ ʠ ʦʙʱʝʝ ʜʠʟʘʡʥʝʨʩʢʦʝ ʨʝʰʝʥʠʝ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ, ʥʘʧʨʘʚʣʝʥ-
ʥʦʡ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʥʘʨʦʜʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. 

 

 
ʉʡʪ. 1. ɼʤʙʛʦʙʸ ʪʫʩʙʦʡʯʙ ʪʙʫʢʙ çʃʩʴʥʪʣʡʢ ʣʬʤʡʦʙʩʦʴʢ ʣʛʞʪʫè 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ çʂʨʳʤʩʢʠʡ ʢʫʣʠʥʘʨʥʳʡ ʢʚʝʩʪè ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʠ 
ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʨʝʛʠʦʥʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʛʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʥʪʝʨʝʩʘ ʤʦʣʦʜʝʞʠ ʢ ʠʩʪʦʨʠʠ ʠ ʪʨʘʜʠʮʠʷʤ ʥʘʨʦʜʦʚ ʂʨʳʤʘ. 
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АНАЛИЗ МЕТОДОВ ЗАЩИТЫ LINUX-СЕРВЕРА 
ОТ НЕСАНКЦИОНИРОВАННОГО ДОСТУПА 
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ʩʪʫʜʝʥʪ 1 ʢʫʨʩʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤè 

ʀʂɹ ʈʊʋ ʄʀʈʕɸ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʘʨʯʝʥʢʦ ɸʥʥʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ 

ʀʂɹ ʈʊʋ ʄʀʈʕɸ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʟʘʱʠʪʳ Linux-ʩʝʨʚʝʨʘ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫ-
ʧʘ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʥʘʩʪʨʦʡʢʝ SSH, ʩʦʢʨʘʱʝʥʠʶ ʩʝʪʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʘʪʘʢʠ, ʧʨʠʤʝʥʝʥʠʶ 
ʤʝʞʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ, ʘʥʘʣʠʟʫ ʞʫʨʥʘʣʦʚ ʩʦʙʳʪʠʡ ʠ ʧʨʦʚʝʨʢʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʨʚʝʨʘ. ʅʘ ʦʩʥʦ-
ʚʝ ʦʬʠʮʠʘʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʧʨʘʢʪʠʢʠ ʙʘʟʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʟʘʱʠʪʳ 
ʧʫʙʣʠʯʥʦʛʦ ʩʝʨʚʝʨʘ, ʚʢʣʶʯʘʶʱʘʷ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ, ʩʝʪʝʚʫʶ ʬʠʣʴʪʨʘʮʠʶ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʘʛʠ-
ʨʦʚʘʥʠʝ ʥʘ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʧʦʧʳʪʢʠ ʚʭʦʜʘ ʠ ʨʝʛʫʣʷʨʥʳʡ ʘʫʜʠʪ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʤ-
ʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʨ, ʪʘʢ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʥʝ ʟʘʢʨʳʚʘʝʪ ʚʝʩʴ ʥʘʙʦʨ ʪʠʧʦʚʳʭ ʨʠʩʢʦʚ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, Linux-ʩʝʨʚʝʨ, SSH, ʤʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ, Fail2ban, 
ʘʫʜʠʪ ʙʝʟʦʧʘʩʥʦʩʪʠ, hardening, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ. 
 

ANALYSIS OF METHODS FOR PROTECTING A LINUX SERVER FROM UNAUTHORIZED ACCESS 
 

Fateev Mikhail Denisovich 
 

Scientific adviser: Marchenko Anna Konstantinovna 
 

Abstract: The article examines methods for protecting a Linux server from unauthorized access. The focus is 
on SSH configuration, reducing the network attack surface, using a firewall, analyzing event logs, and verifying 
the actual state of the server. Based on official documentation and basic administration practice, a protection 
model for a public server is proposed. It includes access control, network filtering, automated response to re-
peated login attempts, and regular audit. The conclusion is that security measures must be applied together, 
because no single tool covers the full set of typical risks. 
Key words: information security, Linux server, SSH, firewall, Fail2ban, security audit, hardening, unauthorized 
access. 

 
ɺʚʝʜʝʥʠʝ 

Linux-ʩʝʨʚʝʨʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ, ʙʘʟ ʜʘʥʥʳʭ, ʩʠʩʪʝʤ ʤʦʥʠʪʦ-
ʨʠʥʛʘ, VPN-h ʣʶʟʦʚ ʠ ʚʥʫʪʨʝʥʥʠʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʪʘʢʦʛʦ ʩʝʨʚʝʨʘ ʢ ʩʝ-
ʪʠ ʀʥʪʝʨʥʝʪ ʦʥ ʩʨʘʟʫ ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʴʶ ʚʥʝʰʥʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʫʯʝʙʥʦʛʦ ʧʨʦʝʢʪʘ. 
ɼʣʷ ʘʪʘʢʫʶʱʝʛʦ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʪʢʨʳʪʳʝ ʧʦʨʪʳ, ʩʣʘʙʳʝ ʫʯʝʪʥʳʝ ʟʘʧʠʩʠ, ʫʩʪʘʨʝʚʰʠʝ ʧʘʢʝʪʳ, 
ʦʰʠʙʢʠ ʚ ʧʨʘʚʘʭ ʜʦʩʪʫʧʘ ʠ ʥʝʢʦʨʨʝʢʪʥʦ ʥʘʩʪʨʦʝʥʥʳʝ ʩʣʫʞʙʳ. ʇʦʵʪʦʤʫ ʙʝʟʦʧʘʩʥʦʩʪʴ Linux-ʩʝʨʚʝʨʘ 
ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʘʟʦʚʫʶ ʥʘʩʪʨʦʡʢʫ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʨʫʢʦʚʦʜʩʪʚʝ NIST SP 800-123 ʟʘʱʠʪʘ ʩʝʨʚʝʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦ 
ʚʳʙʦʨʫ, ʚʥʝʜʨʝʥʠʶ ʠ ʜʘʣʴʥʝʡʰʝʤʫ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʟʘʱʠʪʥʳʭ ʤʝʨ [1]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʚʘʞʝʥ ʜʣʷ ʧʨʘʢʪʠ-
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ʢʠ: ʜʘʞʝ ʢʦʨʨʝʢʪʥʦ ʥʘʩʪʨʦʝʥʥʳʡ ʩʝʨʚʝʨ ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʞʝʪ ʩʪʘʪʴ ʫʷʟʚʠʤʳʤ ʠʟ-ʟʘ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ 
ʚʝʨʩʠʡ ʧʨʦʛʨʘʤʤ, ʠʟʤʝʥʝʥʠʷ ʩʝʪʝʚʦʡ ʩʭʝʤʳ, ʜʦʙʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʳʭ ʩʝʨʚʠʩʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʱʠʪʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʝʨʚʠʯʥʫʶ ʥʘʩʪʨʦʡʢʫ, ʥʦ ʠ ʨʝʛʫʣʷʨ-
ʥʫʶ ʧʨʦʚʝʨʢʫ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ. 

ʎʝʣʴ ʩʪʘʪʴʠ - ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ Linux-ʩʝʨʚʝʨʘ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥ-
ʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʙʘʟʦʚʦʡ ʟʘʱʠʪʳ ʧʫʙʣʠʯʥʦʛʦ ʩʝʨʚʝʨʘ. ɼʣʷ ʜʦʩʪʠ-
ʞʝʥʠʷ ʮʝʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʦʧʨʝʜʝʣʠʪʴ ʪʠʧʦʚʳʝ ʫʛʨʦʟʳ ʜʣʷ Linux-ʩʝʨʚʝʨʘ, ʨʘʩʩʤʦʪ-
ʨʝʪʴ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʯʝʨʝʟ SSH, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʦʣʴ ʤʝʞʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ, ʦʧʠ-
ʩʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʞʫʨʥʘʣʦʚ ʩʦʙʳʪʠʡ ʠ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʙʣʦʢʠʨʦʚʢʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʠʪʴ ʢʦʥ-
ʪʨʦʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ Linux-ʩʝʨʚʝʨ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʩʝʪʠ ʠ ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʨʘʟ-
ʤʝʱʝʥʠʷ ʩʝʪʝʚʦʛʦ ʩʝʨʚʠʩʘ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʳ, 
ʩʥʠʞʘʶʱʠʝ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ: 
ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʬʠʮʠʘʣʴʥʳʝ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʤʝʨʳ ʟʘʱʠʪʳ ʦʙʲʝʜʠʥʷʶʪʩʷ 
ʚ ʧʨʘʢʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʧʨʠʤʝʥʠʤʫʶ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ ʧʫʙʣʠʯʥʦʛʦ ʩʝʨʚʝʨʘ. 

 
1. ʆʩʥʦʚʥʳʝ ʫʛʨʦʟʳ ʜʣʷ Linux-ʩʝʨʚʝʨʘ 

ɼʣʷ ʧʫʙʣʠʯʥʦʛʦ Linux-ʩʝʨʚʝʨʘ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʪʦʯʝʢ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ ʫʜʘʣʝʥʥʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦ-
ʚʘʥʠʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʨʝʟ SSH. ɽʩʣʠ ʩʝʨʚʝʨ ʨʘʟʨʝʰʘʝʪ ʚʭʦʜ ʧʦ ʧʘʨʦʣʶ, 
ʜʦʧʫʩʢʘʝʪ ʧʨʷʤʫʶ ʘʚʪʦʨʠʟʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ root ʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʢʨʫʛ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʦ ʚʝʨʦʷʪ-
ʥʦʩʪʴ ʫʩʧʝʰʥʦʛʦ ʧʦʜʙʦʨʘ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ ʟʘʤʝʪʥʦ ʚʦʟʨʘʩʪʘʝʪ. ɼʘʞʝ ʧʨʠ ʩʣʦʞʥʦʤ ʧʘʨʦʣʝ ʨʠʩʢ ʩʦʭʨʘ-
ʥʷʝʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʧʦʧʳʪʢʠ ʚʭʦʜʘ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦʩʪʦʷʥʥʦ ʠ ʩ ʙʦʣʴʰʦʛʦ 
ʯʠʩʣʘ ʘʜʨʝʩʦʚ. 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʫʛʨʦʟ ʩʚʷʟʘʥʘ ʩ ʩʝʪʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʘʪʘʢʠ. ʂ ʥʝʡ ʦʪʥʦʩʷʪʩʷ ʦʪʢʨʳʪʳʝ ʧʦʨʪʳ, 
ʚʨʝʤʝʥʥʳʝ ʧʘʥʝʣʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʪʝʩʪʦʚʳʝ ʚʝʙ-ʩʝʨʚʠʩʳ, ʙʘʟʳ ʜʘʥʥʳʭ, ʜʦʩʪʫʧʥʳʝ ʠʟʚʥʝ, ʘ ʪʘʢʞʝ 
ʩʣʫʞʙʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠ ʟʘʪʝʤ ʟʘʙʳʪʳ. ʏʝʤ ʙʦʣʴʰʝ ʚʥʝʰʥʠʭ ʪʦʯʝʢ ʜʦʩʪʫ-
ʧʘ, ʪʝʤ ʪʨʫʜʥʝʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʥʦʚʣʷʪʴ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ. 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʫʛʨʦʟ ʩʚʷʟʘʥʘ ʩ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʩʠʩʪʝʤʳ. ʅʝʙʝʟʦʧʘʩʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʯʘʩʪʦ ʚʦʟ-
ʥʠʢʘʝʪ ʥʝ ʠʟ-ʟʘ ʩʣʦʞʥʦʡ ʘʪʘʢʠ, ʘ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʨʝʛʫʣʷʨʥʦʡ ʨʝʚʠʟʠʠ: ʦʩʪʘʶʪʩʷ ʣʠʰʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, 
ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʞʫʨʥʘʣʳ, ʦʙʥʦʚʣʝʥʠʷ ʦʪʢʣʘʜʳʚʘʶʪʩʷ, ʘ ʬʘʢʪʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʦʪʢʨʳʪʳʭ ʧʦʨʪʦʚ ʥʝ 
ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʦʞʠʜʘʝʤʳʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʨʚʝʨ ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʟʘʱʠʱʝʥʥʳʤ ʧʦ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʦ 
ʠʤʝʪʴ ʜʦʩʪʫʧʥʳʝ ʠʟʚʥʝ ʩʣʫʞʙʳ, ʦ ʢʦʪʦʨʳʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʫʞʝ ʥʝ ʧʦʤʥʠʪ. 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʪʠʧʦʚʳʭ ʫʛʨʦʟ ʠ ʙʘʟʦʚʳʭ ʤʝʨ ʟʘʱʠʪʳ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ. 1. ʊʘʙʣʠʮʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 
ʦʜʥʘ ʤʝʨʘ ʥʝ ʟʘʢʨʳʚʘʝʪ ʚʩʝ ʨʠʩʢʠ: ʟʘʱʠʪʘ SSH ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʭʦʜʘ, ʤʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ ʦʛʨʘʥʠʯʠʚʘʝʪ 
ʜʦʩʪʫʧʥʦʩʪʴ ʩʣʫʞʙ, ʘ ʘʫʜʠʪ ʧʦʤʦʛʘʝʪ ʧʨʦʚʝʨʠʪʴ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʬʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʦʞʠʜʘʝʤʦʡ. 

 
ʋʙʚʤʡʯʙ 1 

ʋʡʨʧʛʴʞ ʬʜʩʧʠʴ ʡ ʚʙʠʧʛʴʞ ʥʞʩʴ ʠʙʲʡʫʴ Linux-ʪʞʩʛʞʩʙ 

ʌʜʩʧʠʙ ɻʧʠʥʧʟʦʧʞ ʨʧʪʤʞʝʪʫʛʡʞ ɺʙʠʧʛʙʸ ʥʞʩʙ ʠʙʲʡʫʴ 

ʇʦʜʙʦʨ ʧʘʨʦʣʷ SSH ʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʚʭʦʜ ʚ 
ʩʠʩʪʝʤʫ 

ʂʣʶʯʝʚʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ, 
ʦʛʨʘʥʠʯʝʥʠʝ ʧʘʨʦʣʝʡ, Fail2ban 

ʇʨʷʤʦʡ ʚʭʦʜ root ʇʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʨʠ-
ʚʠʣʝʛʠʡ ʩʨʘʟʫ ʧʦʩʣʝ ʚʭʦʜʘ 

ɿʘʧʨʝʪ root-ʚʭʦʜʘ, ʨʘʙʦʪʘ ʯʝʨʝʟ 
ʦʪʜʝʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ 
sudo 

ʃʠʰʥʠʝ ʦʪʢʨʳʪʳʝ ʧʦʨʪʳ ɼʦʩʪʫʧʥʦʩʪʴ ʥʝʥʫʞʥʳʭ ʩʣʫʞʙ ʠʟ 
ʚʥʝʰʥʝʡ ʩʝʪʠ 

ʇʨʘʚʠʣʘ firewall, ʦʪʢʣʶʯʝʥʠʝ 
ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʩʝʨʚʠʩʦʚ 

ʋʩʪʘʨʝʚʰʠʝ ʧʘʢʝʪʳ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʚʝʩʪʥʳʭ ʫʷʟ-
ʚʠʤʦʩʪʝʡ 

ʈʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʩʠʩʪʝ-
ʤʳ ʠ ʧʨʠʢʣʘʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʅʝʘʥʘʣʠʟʠʨʫʝʤʳʝ ʞʫʨʥʘʣʳ ʇʦʟʜʥʝʝ ʦʙʥʘʨʫʞʝʥʠʝ ʘʪʘʢ ʠ 
ʦʰʠʙʦʢ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʇʨʦʩʤʦʪʨ ʣʦʛʦʚ, ʘʚʪʦʤʘʪʠʯʝ-
ʩʢʠʝ ʧʨʘʚʠʣʘ ʨʝʘʛʠʨʦʚʘʥʠʷ 
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2. ɿʘʱʠʪʘ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʯʝʨʝʟ SSH 
SSH ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ Linux-ʩʝʨʚʝʨʦʤ. ʂʦʥʬʠʛʫʨʘʮʠʷ 

ʩʝʨʚʝʨʘ OpenSSH ʟʘʜʘʝʪʩʷ ʚ ʬʘʡʣʝ sshd_config, ʛʜʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʜʦ-
ʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʣʫʞʙʳ [2]. ʇʦʵʪʦʤʫ ʥʘʩʪʨʦʡʢʘ SSH ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʦʩʦ-
ʙʝʥʥʦ ʘʢʢʫʨʘʪʥʦ: ʦʰʠʙʢʘ ʚ ʵʪʦʤ ʢʦʤʧʦʥʝʥʪʝ ʤʦʞʝʪ ʣʠʙʦ ʦʪʢʨʳʪʴ ʜʦʩʪʫʧ ʧʦʩʪʦʨʦʥʥʠʤ ʣʠʮʘʤ, ʣʠʙʦ ʟʘ-
ʙʣʦʢʠʨʦʚʘʪʴ ʣʝʛʘʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

ʇʝʨʚʦʡ ʙʘʟʦʚʦʡ ʤʝʨʦʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʧʘʨʦʣʴʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʢ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦ 
ʢʣʶʯʘʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʢʨʳʪʳʡ ʢʣʶʯ ʭʨʘʥʠʪʩʷ ʫ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʘ ʥʘ ʩʝʨʚʝʨʝ ʨʘʟʤʝʱʘʝʪʩʷ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʡ ʦʪʢʨʳʪʳʡ ʢʣʶʯ. ʇʦʜʙʦʨ ʧʘʨʦʣʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʚʭʦʜʘ, ʪʘʢ ʢʘʢ ʥʘʣʠʯʠʝ 
ʧʨʘʚʠʣʴʥʦʛʦ ʧʘʨʦʣʷ ʫʞʝ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʘʚʪʦʨʠʟʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʟʘʱʠ-
ʱʘʪʴ ʩʘʤ ʟʘʢʨʳʪʳʡ ʢʣʶʯ ʧʘʨʦʣʴʥʦʡ ʬʨʘʟʦʡ ʠ ʥʝ ʧʝʨʝʜʘʚʘʪʴ ʝʛʦ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ɺʪʦʨʦʡ ʤʝʨʦʡ ʷʚʣʷʝʪʩʷ ʟʘʧʨʝʪ ʧʨʷʤʦʛʦ ʚʭʦʜʘ ʧʦʜ ʫʯʝʪʥʦʡ ʟʘʧʠʩʴʶ root. ʇʘʨʘʤʝʪʨ 
PermitRootLogin ʚ OpenSSH ʦʧʨʝʜʝʣʷʝʪ, ʨʘʟʨʝʰʘʝʪʩʷ ʣʠ ʪʘʢʦʡ ʚʭʦʜ ʯʝʨʝʟ SSH [2]. ɹʦʣʝʝ ʙʝʟʦʧʘʩʥʘʷ 
ʩʭʝʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʧʦʜ ʦʪʜʝʣʴʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʚʳʧʦʣʥʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 
ʜʝʡʩʪʚʠʡ ʯʝʨʝʟ sudo. ʕʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʥʝʤʝʜʣʝʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʨʠʚʠʣʝʛʠʡ ʠ ʧʦʟʚʦʣʷ-
ʝʪ ʪʦʯʥʝʝ ʩʚʷʟʳʚʘʪʴ ʜʝʡʩʪʚʠʷ ʚ ʩʠʩʪʝʤʝ ʩ ʢʦʥʢʨʝʪʥʦʡ ʫʯʝʪʥʦʡ ʟʘʧʠʩʴʶ. 

ʊʨʝʪʴʷ ʤʝʨʘ - ʦʪʢʣʶʯʝʥʠʝ ʧʘʨʦʣʴʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ ʢʣʶʯʝʚʦʛʦ ʜʦʩʪʫʧʘ. ʇʘʨʘ-
ʤʝʪʨ PasswordAuthentication ʫʧʨʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʭʦʜʘ ʧʦ ʧʘʨʦʣʶ [2]. ʇʨʘʢʪʠʯʝʩʢʠ ʚʘʞʥʦ ʩʥʘʯʘʣʘ 
ʦʪʢʨʳʪʴ ʥʦʚʫʶ SSH-ʩʝʩʩʠʶ ʠ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚʭʦʜ ʧʦ ʢʣʶʯʫ ʨʘʙʦʪʘʝʪ, ʠ ʪʦʣʴʢʦ ʟʘʪʝʤ ʦʪʢʣʶʯʘʪʴ ʧʘ-
ʨʦʣʴʥʳʡ ʚʭʦʜ. ʀʥʘʯʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʤʦʞʝʪ ʧʦʪʝʨʷʪʴ ʜʦʩʪʫʧ ʢ ʩʝʨʚʝʨʫ ʠ ʙʫʜʝʪ ʚʳʥʫʞʜʝʥ ʚʦʩʩʪʘʥʘʚʣʠ-
ʚʘʪʴ ʝʛʦ ʯʝʨʝʟ ʢʦʥʩʦʣʴ ʧʨʦʚʘʡʜʝʨʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʠʣʝʥʠʝ ʜʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʩʧʠʩʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʤ ʨʘʟʨʝʰʝʥʦ ʧʦʜʢʣʶ-
ʯʘʪʴʩʷ ʧʦ SSH. ɼʣʷ ʥʝʙʦʣʴʰʦʛʦ ʩʝʨʚʝʨʘ ʦʙʳʯʥʦ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 
ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʨʦʱʝ ʩʦʧʨʦʚʦʞʜʘʪʴ, ʯʝʤ ʨʘʟʨʝʰʘʪʴ ʚʭʦʜ ʚʩʝʤ ʣʦʢʘʣʴʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 
ʇʨʠ ʵʪʦʤ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʧʦʨʪʘ SSH ʢʘʢ ʧʦʣʥʦʮʝʥʥʫʶ ʟʘʱʠʪʫ: ʦʥʦ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʰʫʤ ʚ 
ʞʫʨʥʘʣʘʭ, ʥʦ ʥʝ ʟʘʤʝʥʷʝʪ ʢʣʶʯʝʚʫʶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ, ʟʘʧʨʝʪ root-ʚʭʦʜʘ ʠ ʢʦʥʪʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 
3. ʄʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ ʠ ʩʦʢʨʘʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʘʪʘʢʠ 

ɼʘʞʝ ʧʨʘʚʠʣʴʥʦ ʥʘʩʪʨʦʝʥʥʳʡ SSH ʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʣʠʰʥʠʭ ʩʝʪʝʚʳʭ ʩʣʫʞʙ. ɽʩʣʠ ʩʝʨʚʝʨ 
ʧʨʠʥʠʤʘʝʪ ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʧʦʨʪʘʭ, ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʩʪʘʥʦʚʠʪʩʷ ʦʪʜʝʣʴʥʦʡ ʪʦʯʢʦʡ ʧʨʦʚʝʨʢʠ ʠ 
ʩʦʧʨʦʚʦʞʜʝʥʠʷ. ʄʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ ʥʫʞʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʷʚʥʦ ʨʘʟʨʝʰʠʪʴ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʳʡ ʪʨʘʬʠʢ 
ʠ ʟʘʧʨʝʪʠʪʴ ʚʩʝ ʦʩʪʘʣʴʥʦʝ. ɼʣʷ ʥʝʙʦʣʴʰʠʭ ʩʝʨʚʝʨʦʚ ʥʘ Ubuntu ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 
ʫʧʨʘʚʣʝʥʠʷ ʧʨʘʚʠʣʘʤʠ ʷʚʣʷʝʪʩʷ UFW. 

ɺ ʜʦʢʫʤʝʥʪʘʮʠʠ Ubuntu ʫʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʚʢʣʶʯʝʥʠʠ UFW ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʨʠʤʝʥʷʝʪʩʷ ʟʘʧʨʝʪ ʜʣʷ 
ʚʭʦʜʷʱʝʛʦ ʪʨʘʬʠʢʘ, ʘ ʠʩʢʣʶʯʝʥʠʷ ʟʘʜʘʶʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʧʨʘʚʠʣʘʤʠ [3]. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʘʢʪʠʯʝ-
ʩʢʦʤʫ ʧʨʠʥʮʠʧʫ ʤʠʥʠʤʠʟʘʮʠʠ: ʩʥʘʯʘʣʘ ʟʘʢʨʳʪʴ ʚʭʦʜʷʱʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʟʘʪʝʤ ʦʪʢʨʳʪʴ ʪʦʣʴʢʦ ʪʝ ʧʦʨʪʳ, 
ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʨʝʙʫʶʪʩʷ ʩʝʨʚʠʩʫ. ʅʘʧʨʠʤʝʨ, ʧʫʙʣʠʯʥʦʤʫ ʚʝʙ-ʩʝʨʚʝʨʫ ʦʙʳʯʥʦ ʥʫʞʥʳ HTTPS 
ʠ ʦʛʨʘʥʠʯʝʥʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ SSH-ʜʦʩʪʫʧ. 

ʇʨʠʤʝʨ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʬʠʣʴʪʨʘʮʠʠ ʜʣʷ ʫʩʣʦʚʥʦʛʦ ʩʝʨʚʝʨʘ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 2. ʊʘʢʘʷ 
ʪʘʙʣʠʮʘ ʧʦʣʝʟʥʘ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʧʣʘʥ ʥʘʩʪʨʦʡʢʠ, ʥʦ ʠ ʢʘʢ ʢʦʥʪʨʦʣʴʥʳʡ ʩʧʠʩʦʢ: ʝʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʰ-
ʥʝʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʜʨʫʛʠʝ ʦʪʢʨʳʪʳʝ ʧʦʨʪʳ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʝʨʝʩʤʦʪʨʝʥʘ. 

ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ ʛʨʘʥʠʮʳ ʤʝʞʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ. Firewall ʥʝ ʠʩʧʨʘʚʣʷʝʪ ʦʰʠʙʢʫ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʚʝʙ-
ʧʨʠʣʦʞʝʥʠʠ ʠ ʥʝ ʟʘʱʠʱʘʝʪ ʦʪ ʫʷʟʚʠʤʦʩʪʠ ʚ ʩʝʨʚʠʩʝ, ʢʦʪʦʨʳʡ ʥʘʤʝʨʝʥʥʦ ʦʪʢʨʳʪ ʜʣʷ ʚʥʝʰʥʠʭ ʧʦʣʴʟʦ-
ʚʘʪʝʣʝʡ. ɽʛʦ ʟʘʜʘʯʘ - ʦʛʨʘʥʠʯʠʪʴ ʩʝʪʝʚʫʶ ʜʦʩʪʫʧʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʤʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ 
ʚʤʝʩʪʝ ʩ ʦʙʥʦʚʣʝʥʠʷʤʠ, ʙʝʟʦʧʘʩʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʧʨʠʣʦʞʝʥʠʡ ʠ ʢʦʥʪʨʦʣʝʤ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ. 

ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʪʨʝʙʫʝʪʩʷ ʢ ʩʣʫʞʙʘʤ ʙʘʟ ʜʘʥʥʳʭ. ʅʘ ʥʝʙʦʣʴʰʦʤ ʩʝʨʚʝʨʝ ʙʘʟʘ ʜʘʥʥʳʭ ʯʘ-
ʩʪʦ ʥʫʞʥʘ ʪʦʣʴʢʦ ʣʦʢʘʣʴʥʦʤʫ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʶ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʫʙʣʠʢʘʮʠʷ ʝʝ ʧʦʨʪʘ ʚ ʀʥʪʝʨʥʝʪ ʥʝ 
ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʠ ʩʦʟʜʘʝʪ ʣʠʰʥʠʡ ʨʠʩʢ. ɹʦʣʝʝ ʥʘʜʝʞʥʳʡ ʚʘʨʠʘʥʪ - ʧʨʠʚʷʟʢʘ ʩʣʫʞʙʳ ʢ ʣʦ-
ʢʘʣʴʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ, ʩʝʪʝʚʦʡ ʟʘʧʨʝʪ ʠʟʚʥʝ ʠ ʜʦʩʪʫʧ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʯʝʨʝʟ SSH-ʪʫʥʥʝʣʴ ʠʣʠ ʟʘʱʠ-
ʱʝʥʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ʢʘʥʘʣ. 
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ʋʙʚʤʡʯʙ 2 
ʈʩʡʥʞʩ ʥʡʦʡʥʙʤʵʦʧʢ ʨʧʤʡʫʡʣʡ ʪʞʫʞʛʧʜʧ ʝʧʪʫʬʨʙ 

ʊʤʬʟʚʙ ʈʧʩʫ ʉʞʱʞʦʡʞ ʇʚʧʪʦʧʛʙʦʡʞ 

SSH 22/tcp ʠʣʠ ʠʥʦʡ ʚʳ-
ʙʨʘʥʥʳʡ ʧʦʨʪ 

ʈʘʟʨʝʰʠʪʴ ʪʦʣʴʢʦ ʜʣʷ 
ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʅʝʦʙʭʦʜʠʤ ʜʣʷ ʫʜʘ-
ʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʩʝʨʚʝʨʦʤ 

HTTP 80/tcp ʈʘʟʨʝʰʠʪʴ ʧʨʠ ʥʘʣʠʯʠʠ 
ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʥʘ 
HTTPS 

ʅʫʞʝʥ ʜʣʷ ʚʳʧʫʩʢʘ ʩʝʨ-
ʪʠʬʠʢʘʪʘ ʠ ʧʝʨʝʥʘ-
ʧʨʘʚʣʝʥʠʷ 

HTTPS 443/tcp ʈʘʟʨʝʰʠʪʴ ʆʩʥʦʚʥʦʡ ʧʫʙʣʠʯʥʳʡ 
ʚʝʙ-ʜʦʩʪʫʧ 

ɹʘʟʳ ʜʘʥʥʳʭ 5432/tcp, 3306/tcp ʠ ʜʨ. ɿʘʧʨʝʪʠʪʴ ʠʟʚʥʝ ɼʦʩʪʫʧ ʜʦʣʞʝʥ ʠʜʪʠ 
ʣʦʢʘʣʴʥʦ ʠʣʠ ʯʝʨʝʟ ʟʘ-
ʢʨʳʪʳʡ ʢʘʥʘʣ 

ɺʨʝʤʝʥʥʳʝ ʧʘʥʝʣʠ ʇʨʦʠʟʚʦʣʴʥʳʝ ʧʦʨʪʳ ɿʘʧʨʝʪʠʪʴ ʧʦʩʣʝ ʟʘ-
ʚʝʨʰʝʥʠʷ ʨʘʙʦʪ 

ʉʥʠʞʝʥʠʝ ʨʠʩʢʘ ʟʘʙʳ-
ʪʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 
ʠʥʪʝʨʬʝʡʩʦʚ 

 
4. ɾʫʨʥʘʣʳ ʩʦʙʳʪʠʡ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ 

ɾʫʨʥʘʣʳ ʩʦʙʳʪʠʡ ʧʦʟʚʦʣʷʶʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʦʰʠʙʢʠ ʚʭʦʜʘ, ʥʝʩʪʘʥʜʘʨʪʥʫʶ ʘʢ-
ʪʠʚʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʠʟʥʘʢʠ ʧʝʨʝʙʦʨʘ ʧʘʨʦʣʝʡ. ɼʣʷ SSH ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ ʟʘʧʠʩʠ ʦʙ ʫʩʧʝʰʥʳʭ 
ʠ ʥʝʫʩʧʝʰʥʳʭ ʧʦʧʳʪʢʘʭ ʘʚʪʦʨʠʟʘʮʠʠ. ɽʩʣʠ ʞʫʨʥʘʣʳ ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ, ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʤʦʞʝʪ ʥʝ 
ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʝʨʚʝʨ ʨʝʛʫʣʷʨʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʦʧʳʪʢʘʤ ʚʭʦʜʘ ʩ ʨʘʟʥʳʭ ʘʜʨʝʩʦʚ. 

ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʤʘʩʩʦʚʦʛʦ ʧʦʜʙʦʨʘ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ Fail2ban. ɺ ʦʧʠʩʘʥʠʠ 
ʧʨʦʝʢʪʘ ʫʢʘʟʘʥʦ, ʯʪʦ Fail2ban ʧʨʦʩʤʘʪʨʠʚʘʝʪ ʞʫʨʥʘʣʳ, ʥʘʧʨʠʤʝʨ /var/log/auth.log, ʠ ʙʣʦʢʠʨʫʝʪ IP-
ʘʜʨʝʩʘ, ʩ ʢʦʪʦʨʳʭ ʧʦʩʪʫʧʘʝʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʥʝʫʜʘʯʥʳʭ ʧʦʧʳʪʦʢ ʚʭʦʜʘ [4]. ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ ʥʝ ʟʘʤʝʥʷʝʪ 
ʩʠʣʴʥʫʶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ, ʥʦ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʩʣʫʞʙʫ ʠ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʧʦ-
ʧʳʪʦʢ. 

ʅʘʩʪʨʦʡʢʘ ʧʨʘʚʠʣ ʙʣʦʢʠʨʦʚʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʫʤʝʨʝʥʥʦʡ. ʉʣʠʰʢʦʤ ʤʷʛʢʠʝ ʧʨʘʚʠʣʘ ʥʝ ʜʘʶʪ ʟʘʤʝʪ-
ʥʦʛʦ ʵʬʬʝʢʪʘ, ʘ ʩʣʠʰʢʦʤ ʞʝʩʪʢʠʝ ʤʦʛʫʪ ʚʨʝʤʝʥʥʦ ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʣʝʛʘʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʧʨʠ 
ʦʰʠʙʢʝ ʚʚʦʜʘ ʠʣʠ ʠʟʤʝʥʝʥʠʠ ʩʝʪʝʚʦʛʦ ʘʜʨʝʩʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʛʦ ʩʝʨʚʝʨʘ ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʨʝʟʝʨʚʥʳʡ ʩʧʦʩʦʙ ʜʦʩʪʫʧʘ: ʢʦʥʩʦʣʴ ʧʨʦʚʘʡʜʝʨʘ, ʦʪʜʝʣʴʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʢʘʥʘʣ 
ʠʣʠ ʟʘʨʘʥʝʝ ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʧʨʦʮʝʜʫʨʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ɾʫʨʥʘʣʳ ʧʦʣʝʟʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʙʣʦʢʠʨʦʚʢʠ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʩʦʙʳʪʠʡ ʧʦʩʣʝ ʠʥʮʠʜʝʥʪʘ: ʩ ʢʘʢʦʛʦ ʘʜʨʝʩʘ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦʧʳʪʢʠ ʚʭʦʜʘ, ʧʦʜ ʢʘʢʠʤʠ ʠʤʝʥʘʤʠ ʧʦʣʴʟʦʚʘ-
ʪʝʣʝʡ, ʢʦʛʜʘ ʧʨʦʠʟʦʰʝʣ ʫʩʧʝʰʥʳʡ ʚʭʦʜ ʠ ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʧʦʩʣʝʜʦʚʘʣʠ ʧʦʩʣʝ ʥʝʛʦ. ɹʝʟ ʪʘʢʠʭ ʜʘʥʥʳʭ 
ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ, ʘ ʥʝ ʧʨʦʚʝʨʷʝʤʳʤ ʘʥʘʣʠʟʦʤ. 

 
5. ɸʫʜʠʪ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʨʚʝʨʘ 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʟʘʱʠʪʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʩʝʨʚʝʨ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʦʞʠʜʘʝ-
ʤʦʤ ʩʦʩʪʦʷʥʠʠ. ɼʣʷ ʧʝʨʚʠʯʥʦʡ ʧʨʦʚʝʨʢʠ ʩʝʪʝʚʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʳ ʩʢʘʥʠʨʦʚʘʥʠʷ 
ʧʦʨʪʦʚ. ɺ ʨʫʢʦʚʦʜʩʪʚʝ Nmap ʫʢʘʟʘʥʦ, ʯʪʦ ʠʥʩʪʨʫʤʝʥʪ ʨʘʟʣʠʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʩʦʩʪʦʷʥʠʡ ʧʦʨʪʦʚ, ʚʢʣʶʯʘʷ 
open, closed ʠ filtered [5]. ɼʣʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʵʪʦ ʚʘʞʥʦ: ʩʦʩʪʦʷʥʠʝ open ʧʦʢʘʟʳʚʘʝʪ ʜʦʩʪʫʧʥʫʶ ʩʣʫʞ-
ʙʫ, ʘ filtered ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʨʘʙʦʪʫ ʬʠʣʴʪʨʘʮʠʠ. 

ɸʫʜʠʪ ʜʦʣʞʝʥ ʩʨʘʚʥʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʧʠʩʦʢ ʦʪʢʨʳʪʳʭ ʧʦʨʪʦʚ, ʥʦ ʠ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ. 
ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʧʦʣʠʪʠʢʝ ʩʝʨʚʝʨʘ ʫʢʘʟʘʥʦ, ʯʪʦ ʧʘʨʦʣʴʥʳʡ SSH-ʚʭʦʜ ʦʪʢʣʶʯʝʥ, ʵʪʦ ʜʦʣʞʥʦ ʧʨʦʚʝʨʷʪʴʩʷ 
ʬʘʢʪʠʯʝʩʢʠ. ɽʩʣʠ ʙʘʟʘ ʜʘʥʥʳʭ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʜʦʩʪʫʧʥʘ ʠʟʚʥʝ, ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʥʝʰʥʠʤ ʩʢʘʥʠʨʦʚʘ-
ʥʠʝʤ ʠ ʧʨʦʩʤʦʪʨʦʤ ʥʘʩʪʨʦʝʢ ʧʨʠʚʷʟʢʠ ʠʥʪʝʨʬʝʡʩʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʜʝʣʘʝʪ ʟʘʱʠʪʫ ʧʨʦʚʝʨʷʝʤʦʡ. 

ʀʜʝʷ ʧʨʦʚʝʨʷʝʤʦʩʪʠ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʠʥʮʠʧʘʤʠ CIS Controls v8, ʛʜʝ ʟʘʱʠʪʥʳʝ ʤʝʨʳ ʦʧʠʩʳʚʘʶʪ-
ʩʷ ʢʘʢ ʧʨʘʢʪʠʯʥʳʝ ʠ ʠʟʤʝʨʠʤʳʝ ʜʝʡʩʪʚʠʷ [6]. ɼʣʷ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʠʣʠ ʥʝʙʦʣʴʰʦʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʦʝʢ-
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ʪʘ ʵʪʦ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ: ʚʤʝʩʪʦ ʦʙʱʝʡ ʬʦʨʤʫʣʠʨʦʚʢʠ ʦ ʧʦʚʳʰʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 
ʢʦʥʢʨʝʪʥʳʝ ʢʦʥʪʨʦʣʴʥʳʝ ʧʨʠʟʥʘʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʚʠʜʥʦ, ʚʳʧʦʣʥʝʥʘ ʣʠ ʥʘʩʪʨʦʡʢʘ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʘʟʦʚʦʡ ʟʘʱʠʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 3. ʀʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʤʠ-
ʥʠʤʘʣʴʥʳʡ ʯʝʢ-ʣʠʩʪ ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʩʝʨʚʝʨʘ ʠ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 
ʢʦʥʬʠʛʫʨʘʮʠʠ. 

 
ʋʙʚʤʡʯʙ 3 

ʃʧʦʫʩʧʤʵʦʴʞ ʨʧʣʙʠʙʫʞʤʡ ʚʙʠʧʛʧʢ ʠʙʲʡʫʴ 

ʆʙʨʩʙʛʤʞʦʡʞ ʣʧʦʫʩʧʤʸ ʇʟʡʝʙʞʥʴʢ ʩʞʠʬʤʵʫʙʫ ʊʨʧʪʧʚ ʨʩʧʛʞʩʣʡ 

SSH-ʜʦʩʪʫʧ ɺʭʦʜ root ʟʘʧʨʝʱʝʥ, ʧʘʨʦʣʴʥʳʡ 
ʚʭʦʜ ʦʪʢʣʶʯʝʥ ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ ʢʣʶ-
ʯʝʡ 

ʇʨʦʩʤʦʪʨ sshd_config, ʪʝʩʪʦʚʘʷ 
ʩʝʩʩʠʷ ʧʦ ʢʣʶʯʫ 

ʉʝʪʝʚʳʝ ʧʦʨʪʳ ʀʟʚʥʝ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠ-
ʤʳʝ ʩʣʫʞʙʳ 

ɺʥʝʰʥʝʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦ-
ʚʝʨʢʘ firewall-ʧʨʘʚʠʣ 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʅʝʪ ʣʠʰʥʠʭ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ ʩ ʘʜ-
ʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʧʨʘʚʘʤʠ 

ʈʝʚʠʟʠʷ ʣʦʢʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝ-
ʣʝʡ ʠ ʛʨʫʧʧ 

ɾʫʨʥʘʣʳ ʅʝʫʩʧʝʰʥʳʝ ʧʦʧʳʪʢʠ ʚʭʦʜʘ ʬʠʢʩʠ-
ʨʫʶʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ 

ʇʨʦʚʝʨʢʘ auth.log ʠʣʠ ʩʠʩʪʝʤʥʦ-
ʛʦ ʞʫʨʥʘʣʘ 

ʆʙʥʦʚʣʝʥʠʷ ʂʨʠʪʠʯʝʩʢʠʝ ʦʙʥʦʚʣʝʥʠʷ ʫʩʪʘʥʘʚʣʠ-
ʚʘʶʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʇʨʦʚʝʨʢʘ ʤʝʥʝʜʞʝʨʘ ʧʘʢʝʪʦʚ ʠ 
ʧʦʣʠʪʠʢʠ ʦʙʥʦʚʣʝʥʠʡ 

 
6. ʇʨʘʢʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʦʚʦʡ ʟʘʱʠʪʳ 

ʈʘʩʩʤʦʪʨʠʤ ʫʩʣʦʚʥʳʡ VPS-ʩʝʨʚʝʨ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʝʥ ʚʝʙ-ʩʝʨʚʠʩ ʧʦ HTTPS, ʘ ʘʜʤʠʥʠʩʪʨʘ-
ʪʦʨ ʧʦʜʢʣʶʯʘʝʪʩʷ ʫʜʘʣʝʥʥʦ ʯʝʨʝʟ SSH. ɼʨʫʛʠʝ ʧʫʙʣʠʯʥʳʝ ʩʣʫʞʙʳ ʥʝ ʪʨʝʙʫʶʪʩʷ. ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ - ʩʥʠ-
ʟʠʪʴ ʨʠʩʢ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʚʭʦʜʘ ʠ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʫʧʥʳʭ ʠʟʚʥʝ ʪʦʯʝʢ. ʊʘʢʘʷ ʤʦʜʝʣʴ 
ʥʝ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʧʦʣʥʳʡ ʦʭʚʘʪ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʧʦʜʭʦʜʠʪ ʢʘʢ ʤʠʥʠʤʘʣʴʥʘʷ ʦʩʥʦʚʘ ʜʣʷ 
ʥʝʙʦʣʴʰʦʛʦ ʧʨʦʝʢʪʘ. 

ɼʦ ʥʘʩʪʨʦʡʢʠ ʟʘʱʠʪʳ ʩʝʨʚʝʨ ʠʤʝʝʪ ʪʠʧʦʚʳʝ ʩʣʘʙʳʝ ʤʝʩʪʘ: ʚʭʦʜ ʧʦ ʧʘʨʦʣʶ ʨʘʟʨʝʰʝʥ, root-
ʜʦʩʪʫʧ ʧʦ SSH ʥʝ ʟʘʧʨʝʱʝʥ, ʤʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ ʥʝ ʥʘʩʪʨʦʝʥ, ʩʧʠʩʦʢ ʦʪʢʨʳʪʳʭ ʧʦʨʪʦʚ ʥʝ ʧʨʦʚʝʨʷʣʩʷ, 
ʞʫʨʥʘʣʳ ʘʚʪʦʨʠʟʘʮʠʠ ʥʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ. ɺ ʪʘʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ 
ʩʣʦʞʥʦʩʪʠ ʧʘʨʦʣʷ ʠ ʦʪʩʫʪʩʪʚʠʷ ʠʟʚʝʩʪʥʳʭ ʦʰʠʙʦʢ ʚ ʩʝʨʚʠʩʘʭ, ʯʪʦ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚ-
ʥʝʤ ʟʘʱʠʪʳ. 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʟʘʱʠʪʥʘʷ ʤʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ. ʅʘ ʫʨʦʚʥʝ ʜʦʩʪʫʧʘ ʠʩʧʦʣʴʟʫʝʪ-
ʩʷ ʦʪʜʝʣʴʥʘʷ ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʢʣʶʯʝʚʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʠ ʟʘʧʨʝʪ root-ʚʭʦʜʘ. ʅʘ ʩʝʪʝ-
ʚʦʤ ʫʨʦʚʥʝ ʨʘʟʨʝʰʘʶʪʩʷ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʨʪʳ. ʅʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ ʧʦʧʳʪʦʢ ʚʭʦʜʘ ʞʫʨʥʘʣʳ 
ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʘ ʧʦʜʦʟʨʠʪʝʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʨʝʤʝʥʥʦ ʙʣʦʢʠʨʫʶʪʩʷ. ʅʘ ʫʨʦʚʥʝ ʘʫʜʠʪʘ 
ʦʞʠʜʘʝʤʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʨʝʛʫʣʷʨʥʦ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʬʘʢʪʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʩʝʨʚʝʨʘ. 

ʇʦʨʷʜʦʢ ʚʥʝʜʨʝʥʠʷ ʪʘʢʞʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ. ʉʥʘʯʘʣʘ ʩʦʟʜʘʝʪʩʷ ʠ ʧʨʦʚʝʨʷʝʪʩʷ ʥʦʚʳʡ ʘʜʤʠʥʠʩʪʨʘ-
ʪʠʚʥʳʡ ʜʦʩʪʫʧ, ʟʘʪʝʤ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ root-ʚʭʦʜ, ʧʦʩʣʝ ʵʪʦʛʦ ʦʪʢʣʶʯʘʝʪʩʷ ʧʘʨʦʣʴʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. 
ɼʘʣʝʝ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʤʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ, ʥʦ ʧʝʨʝʜ ʚʢʣʶʯʝʥʠʝʤ ʙʣʦʢʠʨʫʶʱʠʭ ʧʨʘʚʠʣ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝ-
ʜʠʪʴʩʷ, ʯʪʦ ʪʝʢʫʱʘʷ SSH-ʩʝʩʩʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ɿʘʚʝʨʰʘʶʱʠʤ 
ʵʪʘʧʦʤ ʩʪʘʥʦʚʠʪʩʷ ʚʥʝʰʥʷʷ ʧʨʦʚʝʨʢʘ ʧʦʨʪʦʚ ʠ ʬʠʢʩʘʮʠʷ ʨʝʟʫʣʴʪʘʪʘ. 

ʆʧʠʩʘʥʥʘʷ ʤʦʜʝʣʴ ʥʝ ʚʢʣʶʯʘʝʪ ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʟʘʱʠʪʫ 
ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʩʝʢʨʝʪʘʤʠ, ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ ʬʘʡʣʦʚ ʠ ʧʦʣʥʦʮʝʥʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ 
ʥʘ ʠʥʮʠʜʝʥʪʳ. ʕʪʠ ʤʝʨʳ ʚʘʞʥʳ ʜʣʷ ʟʨʝʣʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʥʦ ʦʥʠ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʙʘʟʦʚʦʡ ʟʘʱʠʪʳ 
ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʟʘʢʨʳʚʘʝʪ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʦʰʠʙ-
ʢʠ ʧʝʨʚʠʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʠ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʰʠʨʝʥʠʷ ʟʘʱʠʪʳ. 
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ʀʙʣʤʷʰʞʦʡʞ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ Linux-ʩʝʨʚʝʨʘ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫ-

ʧʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʙʘʟʦʚʘʷ ʟʘʱʠʪʘ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʥʝ ʚʦʢʨʫʛ ʦʜʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʘ ʚʦʢʨʫʛ ʩʦʛʣʘʩʦ-
ʚʘʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʂʣʶʯʝʚʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʩʥʠʞʘʝʪ ʨʠʩʢ ʧʦʜʙʦʨʘ ʧʘʨʦʣʷ, ʟʘʧʨʝʪ root-ʚʭʦʜʘ 
ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ, ʤʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ ʫʤʝʥʴʰʘʝʪ ʩʝʪʝʚʫʶ ʧʦ-
ʚʝʨʭʥʦʩʪʴ ʘʪʘʢʠ, Fail2ban ʦʛʨʘʥʠʯʠʚʘʝʪ ʤʘʩʩʦʚʳʝ ʧʦʧʳʪʢʠ ʚʭʦʜʘ, ʘ ʘʫʜʠʪ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʠʪʴ ʬʘʢʪʠ-
ʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʝʨʚʝʨʘ. 

ʆʩʥʦʚʥʦʡ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʘʟʦʚʦʡ ʟʘʱʠʪʳ ʧʫʙ-
ʣʠʯʥʦʛʦ Linux-ʩʝʨʚʝʨʘ. ʄʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ, ʩʝʪʝʚʫʶ ʬʠʣʴʪʨʘʮʠʶ, ʘʥʘʣʠʟ ʞʫʨʥʘ-
ʣʦʚ ʠ ʨʝʛʫʣʷʨʥʫʶ ʧʨʦʚʝʨʢʫ ʦʪʢʨʳʪʳʭ ʧʦʨʪʦʚ. ɽʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʩʪʦʪʝ: ʤʝʨʳ ʧʦʥʷʪʥʳ, 
ʧʨʦʚʝʨʷʝʤʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʙʝʟ ʧʦʩʪʨʦʝʥʠʷ ʩʣʦʞʥʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩʦ ʩʨʘʚʥʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ hardening: 
ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ, ʙʘʟʦʚʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ VPS ʠ ʨʘʩʰʠʨʝʥʥʦʡ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʤʦʥʠʪʦʨʠʥʛʦʤ, ʨʝʟʝʨʚʥʳʤ ʢʦʧʠʨʦʚʘʥʠʝʤ, ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ 
ʩʙʦʨʦʤ ʩʦʙʳʪʠʡ. ʊʘʢʦʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ, ʢʘʢʠʝ ʤʝʨʳ ʜʘʶʪ ʥʘʠʙʦʣʴʰʠʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 
ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʘʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 
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УДК 004.42 

РАЗРАБОТКА WEB-ПЛАТФОРМЫ ДЛЯ 
ОРГАНИЗАЦИИ СОВМЕСТНОЙ РАБОТЫ НАД 
ПРОЕКТАМИ 

Бикметов Фаиль Фанусович 
ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸʭʤʝʜʦʚ ʕʥʚʝʨ ʈʫʩʪʘʤʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ web-ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦ-
ʪʳ ʥʘʜ ʧʨʦʝʢʪʘʤʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʧʨʝʜʝʣʸʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʚʦʟʨʘʩʪʘʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʯʘʤʠ, ʬʘʡʣʘʤʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʝʡ ʚʥʫʪʨʠ ʢʦʤʘʥʜʳ. 
ʇʨʝʜʣʦʞʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʧʣʘʪʬʦʨʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʜʘʯ ʠ 
ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ʇʨʦʪʦʪʠʧ ʨʝʘʣʠʟʦʚʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Python, 
FastAPI ʠ PostgreSQL. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: web-ʧʣʘʪʬʦʨʤʘ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ, FastAPI, PostgreSQL, 
ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

 
DEVELOPMENT OF A WEB PLATFORM FOR ORGANIZING COLLABORATIVE PROJECT WORK 

 
Bikmetov Fail Fanusovich 

 
Scientific adviser: Akhmedov Enver Rustamovich 

 
Abstract: The article discusses the development of a web platform for organizing collaborative project work. It 
is shown that distributed teamwork requires centralized management of tasks, files, and communication within 
a team. A platform architecture is proposed that provides project management, task distribution, and storage 
of project progress information. The prototype is implemented using Python, FastAPI, and PostgreSQL. Test-
ing results confirm the efficiency and usability of the developed system. 
Key words: web platform, project management, teamwork, FastAPI, PostgreSQL, information system 

 
ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʨʝʜʝ ʚʩʸ ʯʘʱʝ ʪʨʝʙʫʝʪ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʥʝʩʢʦʣʴʢʠʭ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘʜ ʨʘʟʥʳʤʠ ʯʘʩʪʷʤʠ ʦʙʱʝʡ ʟʘʜʘʯʠ. ʇʨʠ 
ʦʪʩʫʪʩʪʚʠʠ ʝʜʠʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʝʢʪʝ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʧʝʨʝʧʠʩʢʘ-
ʤʠ, ʦʪʜʝʣʴʥʳʤʠ ʬʘʡʣʘʤʠ ʠ ʫʩʪʥʳʤʠ ʜʦʛʦʚʦʨʸʥʥʦʩʪʷʤʠ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʢʦʥʪʨʦʣʴ ʩʨʦʢʦʚ, ʩʥʠʞʘʝʪ ʧʨʦ-
ʟʨʘʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʪʝʨʠ ʚʘʞʥʳʭ ʜʘʥʥʳʭ. 

ʆʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦʡ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʯʝʙʥʳʭ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ 
ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʝʢʪʦʚ, ʛʜʝ ʫʯʘʩʪʥʠʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʜʝʡʩʪʚʠʷ, ʬʠʢʩʠʨʦʚʘʪʴ ʧʨʦʤʝʞʫʪʦʯ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʦʪʜʝʣʴʥʳʝ ʵʪʘʧʳ ʨʘʙʦʪʳ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ web-

https://www.teacode.com/online/udc/00/004.42.html
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ʧʣʘʪʬʦʨʤʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʥʝ ʧʨʦʩʪʦ ʩʨʝʜʩʪʚʦʤ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʨʛʘʥʠʟʘʮʠʠ 
ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʦʜʜʝʨʞʢʫ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ. ɽʸ 
ʥʘʟʥʘʯʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʝʜʠʥʦʡ ʩʨʝʜʳ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʧʨʦʝʢʪ, ʜʦʙʘʚ-
ʣʷʪʴ ʫʯʘʩʪʥʠʢʦʚ, ʬʦʨʤʠʨʦʚʘʪʴ ʟʘʜʘʯʠ, ʥʘʟʥʘʯʘʪʴ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʭʦʜ ʚʳ-
ʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʘʟʨʦʟʥʝʥʥʳʭ ʢʘʥʘʣʦʚ ʢʦʤʤʫʥʠ-
ʢʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 
ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ Trello, Asana ʠ Monday.com. ʆʥʠ ʦʙʣʘʜʘʶʪ ʨʘʟʚʠʪʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ, ʦʜʥʘʢʦ ʥʝ ʚʩʝʛʜʘ 
ʫʜʦʙʥʳ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʢʦʤʘʥʜ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ ʙʝʩʧʣʘʪʥʳʭ ʪʘʨʠʬʦʚ, ʠʟʙʳʪʦʯʥʦʛʦ ʯʠʩʣʘ ʚʦʟʤʦʞʥʦ-
ʩʪʝʡ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʜʘʧʪʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʦʜ ʣʦʛʠʢʫ ʢʦʥʢʨʝʪʥʦʡ ʧʣʘʪʬʦʨʤʳ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʡ 
ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʙʦʣʝʝ ʧʨʦʩʪʦʡ web-ʩʠʩʪʝʤʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʙʘʟʦʚʳʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 
ʧʨʦʝʢʪʘʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠʨʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʧʣʘʪʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣ. 1. 

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʞʦʡʫʞʤʵʦʙʸ ʭʬʦʣʯʡʧʦʙʤʵʦʴʮ ʛʧʠʥʧʟʦʧʪʫʞʢ web-ʨʤʙʫʭʧʩʥ ʝʤʸ ʣʧʥʙʦʝʦʧʢ ʩʙʚʧʫʴ 

ʂʨʠʪʝʨʠʡ ʩʨʘʚʥʝʥʠʷ Trello Asana 
ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ  
web-ʧʣʘʪʬʦʨʤʘ 

ʆʩʥʦʚʥʦʡ ʦʙʲʝʢʪ 
ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʨʪʦʯʢʘ ʟʘʜʘʯʘ / ʧʨʦʝʢʪ ʧʨʦʝʢʪ, ʟʘʜʘʯʘ, ʫʯʘʩʪʥʠʢ 

ʉʦʟʜʘʥʠʝ ʠ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʝ ʟʘʜʘʯ 

+ + + 

ʆʪʩʣʝʞʠʚʘʥʠʝ ʩʪʘʪʫʩʘ 
ʚʳʧʦʣʥʝʥʠʷ 

+ + + 

ʍʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 
ʦ ʧʨʦʝʢʪʝ 

ʯʘʩʪʠʯʥʦ + + 

ʆʨʠʝʥʪʘʮʠʷ ʥʘ ʥʝ-
ʙʦʣʴʰʠʝ ʢʦʤʘʥʜʳ 

+ Ñ + 

ɺʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ 
ʧʦʜ ʫʯʝʙʥʳʝ ʧʨʦʝʢʪʳ 

Ñ Ñ + 

ʉʣʦʞʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʥʠʟʢʘʷ ʩʨʝʜʥʷʷ ʥʠʟʢʘʷ 

 
ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʤʠʥʠ-

ʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ 
ʧʨʦʩʪʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʠ ʙʳʩʪʨʦʛʦ ʩʦʟʜʘʥʠʷ ʟʘʜʘʯ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʭʨʘʥʝʥʠʠ ʠʥʬʦʨ-
ʤʘʮʠʠ ʦ ʧʨʦʝʢʪʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ 
ʘʜʘʧʪʠʨʦʚʘʥʘ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʫʯʝʙʥʳʝ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʩʣʦʞʥʝʥʠʷ 
ʠʥʪʝʨʬʝʡʩʘ. 

ʃʦʛʠʢʘ ʨʘʙʦʪʳ ʧʣʘʪʬʦʨʤʳ ʩʪʨʦʠʪʩʷ ʚʦʢʨʫʛ ʧʨʦʝʢʪʘ ʢʘʢ ʦʩʥʦʚʥʦʡ ʩʫʱʥʦʩʪʠ. ʂʘʞʜʳʡ ʧʨʦʝʢʪ ʩʦ-
ʜʝʨʞʠʪ ʧʝʨʝʯʝʥʴ ʟʘʜʘʯ, ʩʧʠʩʦʢ ʫʯʘʩʪʥʠʢʦʚ, ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʠ ʠʩʪʦʨʠʶ ʠʟʤʝʥʝʥʠʡ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʩ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʘʚʘʤʠ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʟʘʜʘʯʠ, ʥʘʟʥʘʯʘʪʴ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʠʟʤʝʥʷʪʴ ʩʪʘʪʫʩ ʚʳ-
ʧʦʣʥʝʥʠʷ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʨʘʙʦʪʳ ʢʦʤʘʥʜʳ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.  
ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʩʮʝ-

ʥʘʨʠʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ, ʜʦʙʘʚʣʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʝʯʥʷ ʟʘʜʘʯ, 
ʥʘʟʥʘʯʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʣʠʮ ʠ ʠʟʤʝʥʝʥʠʝ ʩʪʘʪʫʩʦʚ ʚʳʧʦʣʥʝʥʠʷ. ʂʘʞʜʳʡ ʩʮʝʥʘʨʠʡ ʩʚʷʟʘʥ ʩ ʦʪʜʝʣʴ-
ʥʳʤ ʥʘʙʦʨʦʤ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʠʩʪʦʨʠʶ 
ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ. 
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ɺ ʩʠʩʪʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʝʩʢʦʣʴʢʦ ʩʦʩʪʦʷʥʠʡ ʟʘʜʘʯʠ: çʩʦʟʜʘʥʘè, çʚ ʨʘʙʦʪʝè, çʥʘ ʧʨʦʚʝʨʢʝè ʠ 
çʟʘʚʝʨʰʝʥʘè. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʫʯʘʩʪʥʠʢʘʤ ʢʦʤʘʥʜʳ ʚʠʜʝʪʴ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʯʝʥʴ ʧʦʨʫʯʝʥʠʡ, ʥʦ ʠ 
ʬʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʢʘʞʜʦʡ ʟʘʜʘʯʠ ʚ ʦʙʱʝʤ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ 
ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʝ ʥʝʩʢʦʣʴʢʠʭ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʢʦʛʜʘ ʨʝʟʫʣʴʪʘʪ ʦʜʥʦʛʦ ʵʪʘʧʘ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 
ʛʦʪʦʚʥʦʩʪʠ ʜʨʫʛʦʛʦ. 

 

 
ʉʡʪ. 1. ʇʚʲʙʸ ʪʫʩʬʣʫʬʩʙ web-ʨʤʙʫʭʧʩʥʴ ʝʤʸ ʪʧʛʥʞʪʫʦʧʢ ʩʙʚʧʫʴ ʦʙʝ ʨʩʧʞʣʫʙʥʡ 

 
ʇʨʦʛʨʘʤʤʥʘʷ ʯʘʩʪʴ ʧʣʘʪʬʦʨʤʳ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦ ʤʦʜʫʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ. ʆʪʜʝʣʴʥʦ ʚʳʜʝʣʷʶʪʩʷ 

ʢʦʤʧʦʥʝʥʪʳ ʘʚʪʦʨʠʟʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʯ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʇʦʜʦʙʥʦʝ ʨʘʟ-
ʜʝʣʝʥʠʝ ʫʧʨʦʱʘʝʪ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʩʠʩʪʝʤʳ ʠ ʧʦʟʚʦʣʷʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʬʫʥʢʮʠʠ ʙʝʟ 
ʧʦʣʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʘʨʭʠʪʝʢʪʫʨʳ. 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ. ɺ ʥʝʡ ʨʘʟʤʝʱʘʶʪʩʷ ʩʚʝʜʝ-
ʥʠʷ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ, ʧʨʦʝʢʪʘʭ, ʟʘʜʘʯʘʭ, ʩʪʘʪʫʩʘʭ ʠ ʢʦʤʤʝʥʪʘʨʠʷʭ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ 
ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ, ʬʦʨʤʠʨʦʚʘʪʴ ʩʧʠʩʢʠ ʟʘʜʘʯ ʧʦ ʠʩʧʦʣʥʠʪʝʣʷʤ ʠ ʘʥʘʣʠʟʠ-
ʨʦʚʘʪʴ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʫʯʘʩʪʥʠʢʦʚ ʢʦʤʘʥʜʳ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʫʜʦʙʩʪʚʫ ʠʥʪʝʨʬʝʡʩʘ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 
ʙʳʩʪʨʦ ʧʦʥʷʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʝʢʪʘ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪ-
ʜʝʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ ʠʣʠ ʬʘʡʣʦʚ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʠʩʪʝʤʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʟʘʜʘʯ ʧʦ ʩʪʘʪʫ-
ʩʘʤ, ʩʨʦʢʘʤ ʚʳʧʦʣʥʝʥʠʷ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʠʩʧʦʣʥʠʪʝʣʷʤ. 

ʇʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʣʘʪʬʦʨʤʳ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʪʠʧʦʚʳʭ ʩʮʝʥʘʨʠʝʚ ʢʦʤʘʥʜʥʦʡ 
ʨʘʙʦʪʳ. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ, ʜʦʙʘʚʣʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ, ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ, ʠʟʤʝ-
ʥʝʥʠʝ ʩʪʘʪʫʩʦʚ ʠ ʧʨʦʩʤʦʪʨ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʪʠʨʦʚʘʥʠʷ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʮʝʥʪʨʘʣʠʟʦʚʘʪʴ ʧʨʦʝʢʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʩʥʠ-
ʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʪʝʨʠ ʜʘʥʥʳʭ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ 
ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʧʨʦʝʢʪʘʤ. ʅʘ ʦʩʥʦʚʝ ʩʦʭʨʘʥʸʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʝʨʰʸʥʥʳʭ 
ʟʘʜʘʯ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʨʫʯʝʥʠʡ ʠ ʘʢʪʠʚʥʦʩʪʴ ʫʯʘʩʪʥʠʢʦʚ. ʕʪʠ ʩʚʝʜʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʣʫʯʰʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦ-
ʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ web-ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʘʤʠ ʧʦʟʚʦʣʷʝʪ 
ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʨʘʟʨʦʟʥʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ. 
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ʇʨʝʜʣʦʞʝʥʥʦʝ ʨʝʰʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʥʝʙʦʣʴʰʠʝ ʢʦʤʘʥʜʳ, ʫʯʝʙʥʳʝ ʧʨʦʝʢʪʳ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦ-
ʨʳʤ ʪʨʝʙʫʝʪʩʷ ʧʨʦʩʪʦʡ ʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʠ-
ʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʫʚʝʜʦʤʣʝʥʠʡ, ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʬʘʡʣʦʚʦʛʦ ʭʨʘ-
ʥʠʣʠʱʘ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʘʥʝʣʠ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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РАЗРАБОТКА ОНТОЛОГИЧЕСКОЙ МОДЕЛИ 
ПОДБОРА ТЕХНИЧЕСКИХ СРЕДСТВ 
АВТОМАТИЗАЦИИ 

 
Карачурина Алла Альбертовна 

ʤʘʛʠʩʪʨʘʥʪ 
ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʘʙʜʫʣʣʠʥʘ ʕʣʴʚʠʨʘ ʈʠʷʪʦʚʥʘ 
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ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʩ ʧʦʤʦʱʴʶ ʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 
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Abstract: The article is devoted to automating the process of selecting equipment for automated process con-
trol systems using an ontological model that allows us to formalize knowledge about equipment, its character-
istics and compatibility relationships. A hierarchy of classes has been developed, attributes and relationships 
have been established, and conditions for verifying equipment compatibility have been defined. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʤʧʘʥʠʠ-ʠʥʪʝʛʨʘʪʦʨʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ (ɸʉʋʊʇ) ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʚʩʝ ʯʘʱʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦ-
ʩʪʴʶ ʙʳʩʪʨʦʛʦ ʠ ʪʦʯʥʦʛʦ ʧʦʜʙʦʨʘ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʨʘʜʠʮʠʦʥʥʳʡ ʨʫʯʥʦʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ 
ʘʥʘʣʠʟ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠ ʧʨʦʚʝʨʢʫ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʦʧʨʷʞʝʥ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʦʰʠʙʦʢ. 
ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʢʦʥʬʠʛʫʨʘʪʦʨʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʩʠ-
ʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ), ʩʤʝʪʥʳʝ ʩʠʩʪʝʤʳ, ʥʝ ʨʝʰʘʶʪ ʟʘʜʘʯʫ ʧʦʜʙʦʨʘ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʠʭ ʪʝʭʥʠʯʝʩʢʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 
ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʟʥʘʥʠʡ ʦʙ ʦʙʦʨʫʜʦʚʘʥʠʠ ɸʉʋʊʇ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʦʠʟʚʦʜʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 
ʣʦʛʠʯʝʩʢʠʡ ʚʳʚʦʜ. 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʡ 
ʥʘ ʬʦʨʤʘʣʠʟʘʮʠʠ ʟʥʘʥʠʡ ʦ ʢʣʘʩʩʘʭ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʭ ʘʪʨʠʙʫʪʘʭ ʠ ʦʪʥʦʰʝʥʠʷʭ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 
ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. 
ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ ʦʙ ʦʙʦʨʫʜʦʚʘʥʠʠ ɸʉʋʊʇ ʠ 
ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʬʠʢʘʮʠʠ. 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ OWL-ʦʥʪʦʣʦʛʠʠ ʩ ʘʪʨʠʙʫʪʘʤʠ ʠ ʦʪʥʦʰʝʥʠʷʤʠ ʚʳʙʨʘʥʘ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ 
Prot®g® [1, c. 6].  

ʇʦʩʪʨʦʝʥʘ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʦʨʥʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩ owl:Thing (ʨʠʩ. 1) ʚ ʚʠʜʝ 
ʜʨʝʚʦʚʠʜʥʦʡ ʤʦʜʝʣʠ ʩ ʦʪʥʦʰʝʥʠʷʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʚʣʦʞʝʥʥʦʩʪʠ ʠ ʩ ʫʢʘʟʘʥʠʝʤ ʫʩʪʦʡʯʠʚʳʭ, ʠʥʚʘʨʠ-
ʘʥʪʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʪʠʧʦʚ ʠ ʢʣʘʩʩʦʚ ʢʦʤʧʦʥʝʥʪʦʚ ɸʉʋʊʇ ʩ ʫʯʝʪʦʤ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ [2, c. 403]. 

 

 
ʉʡʪ.1. ʁʞʩʙʩʮʡʸ ʣʤʙʪʪʧʛ ʧʚʧʩʬʝʧʛʙʦʡʸ ɹʊʌʋʈ 

 
ɹʘʟʦʚʳʡ ʢʣʘʩʩ ʆʙʦʨʫʜʦʚʘʥʠʝ ɸʉʋʊʇ ʜʝʢʦʤʧʦʟʠʨʫʝʪʩʷ ʥʘ ʩʝʤʴ ʢʣʘʩʩʦʚ ʠ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʧʨʘʚʠʣ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. ʆʪ-
ʜʝʣʴʥʦ ʚʳʜʝʣʝʥ ʢʣʘʩʩ ʈʝʝʩʪʨʳ ʈʌ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʩ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥ-
ʬʦʨʤʘʮʠʝʡ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʨʝʝʩʪʨʘʤʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ.  

ɸʪʨʠʙʫʪʳ ʢʣʘʩʩʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ owl:topDataProperty ʦʧʠʩʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ, ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ ʩʘʤʠʭ ʦʙʲʝʢʪʦʚ ʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʉʡʪ. 2. ɹʫʩʡʚʬʫʴ ʣʤʙʪʪʧʛ ʧʚʧʩʬʝʧʛʙʦʡʸ 

 
ɼʘʥʥʳʝ ʘʪʨʠʙʫʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʘʩʩʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ: 
ï ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʠʥʪʝʨʬʝʡʩʳ ï ʢʣʘʩʩ çʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʣʝʨʳè; 
ï ʫʨʦʚʝʥʴ ʧʦʣʥʦʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʢʣʘʩʩ çʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʣʝʨʳè; 
ï ʘʨʪʠʢʫʣ ï ʢʣʘʩʩ çʆʙʦʨʫʜʦʚʘʥʠʝ ɸʉʋʊʇè; 
ï ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ï ʢʣʘʩʩ çʉʨʝʜʩʪʚʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷè; 
ï ʢʦʣʠʯʝʩʪʚʦ ʚʳʭʦʜʥʳʭ ʢʘʥʘʣʦʚ ï ʢʣʘʩʩ çʉʨʝʜʩʪʚʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷè; 
ï ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ï ʢʣʘʩʩ çʉʨʝʜʩʪʚʘ ʚʚʦʜʘ-ʚʳʚʦʜʘè; 
ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ï ʢʣʘʩʩ çʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥ-

ʪʨʦʣʣʝʨʳè; 
ï ʥʦʤʝʨ ʚ ʨʝʝʩʪʨʝ ʄʠʥʧʨʦʤʪʦʨʛ ï ʢʣʘʩʩ çʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʣʝʨʳè; 
ï ʥʦʤʝʨ ʚ ʨʝʝʩʪʨʝ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ï ʢʣʘʩʩ çʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʣʝʨʳè; 
ï ʧʦʜʜʝʨʞʢʘ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ï ʢʣʘʩʩ çʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʣʝʨʳè. 
ï ʧʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ï ʢʣʘʩʩ çʆʙʦʨʫʜʦʚʘʥʠʝ ɸʉʋʊʇè; 
ï ʧʨʦʠʟʚʦʜʠʪʝʣʴ ï ʢʣʘʩʩ çʆʙʦʨʫʜʦʚʘʥʠʝ ɸʉʋʊʇè; 
ï ʪʠʧ ʩʠʛʥʘʣʘ ï ʢʣʘʩʩ çʉʨʝʜʩʪʚʘ ʚʚʦʜʘ-ʚʳʚʦʜʘè;  
ï ʮʝʥʘ ï ʢʣʘʩʩ çʆʙʦʨʫʜʦʚʘʥʠʝ ɸʉʋʊʇè. 
ʆʪʥʦʰʝʥʠʷ owl:topObjectProperty ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 
 

 
ʉʡʪ. 3. ʇʫʦʧʱʞʦʡʸ ʥʞʟʝʬ ʣʤʙʪʪʙʥʡ ʧʚʧʩʬʝʧʛʙʦʡʸ 
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ʉʬʦʨʤʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʦʪʥʦʰʝʥʠʡ ʚ ʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʢʣʘʩʩʦʚ ʦʙʦʨʫʜʦʚʘ-
ʥʠʷ: 

ï ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ï ʢʣʘʩʩ çʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʣʝʨʳè; 
ï ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ï ʢʣʘʩʩ çʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʣʝʨʳè; 
ï ʧʠʪʘʝʪʩʷ ʦʪ ï ʢʣʘʩʩ çʆʙʦʨʫʜʦʚʘʥʠʝ ɸʉʋʊʇè; 
ï ʧʦʜʢʣʶʯʝʥ ʢ ï ʢʣʘʩʩ çʉʨʝʜʩʪʚʘ ʚʚʦʜʘ-ʚʳʚʦʜʘè; 
ï ʧʦʣʫʯʘʝʪ ʩʠʛʥʘʣ ʩ ï ʢʣʘʩʩ çʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʣʝʨʳè; 
ï ʩʦʚʤʝʩʪʠʤ ʩ ï ʢʣʘʩʩ çʉʨʝʜʩʪʚʘ ʚʚʦʜʘ-ʚʳʚʦʜʘè; 
ï ʫʧʨʘʚʣʷʝʪ ï ʢʣʘʩʩ çʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʣʝʨʳè. 
ɺ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʦʥʪʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʜʦʙʘʚʣʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʦʚ Individuals 

ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʢʣʘʩʩʦʚ: ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʣʝʨʳ, ʩʨʝʜʩʪʚʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʘʥʘʣʦʛʦ-
ʚʳʝ ʠ ʜʠʩʢʨʝʪʥʳʝ ʤʦʜʫʣʠ. ɼʣʷ ʧʦʜʢʣʘʩʩʘ çʄʦʜʫʣʴʥʳʝè ʢʣʘʩʩʘ çʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥ-
ʪʨʦʣʣʝʨʳè ʩʦʟʜʘʥʳ ʵʢʟʝʤʧʣʷʨʳ çMega12_NWè [3] ʠ çMKLogic-500è [4], ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʢʦʥʢʨʝʪʥʳʝ 
ʤʦʜʝʣʠ ʢʦʥʪʨʦʣʣʝʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çʅʇʇ çɸʚʠʘʪʨʦʥè ʠ ɸʆ çʅʝʬʪʝʘʚʪʦʤʘʪʠʢʘè (ʨʠʩ. 4). 

 

 
ʉʡʪ. 4. ʖʣʠʞʥʨʤʸʩʴ ʣʤʙʪʪʙ çʈʩʧʜʩʙʥʥʡʩʬʞʥʴʞ ʤʧʜʡʰʞʪʣʡʞ ʣʧʦʫʩʧʤʤʞʩʴè 

 
ʆʪʜʝʣʴʥʦ ʜʦʙʘʚʣʝʥʳ ʤʦʜʫʣʠ ʘʥʘʣʦʛʦʚʦʛʦ ʠ ʜʠʩʢʨʝʪʥʦʛʦ ʚʚʦʜʘ (ʨʠʩ. 5 ʠ ʨʠʩ. 6). 
 

 
ʉʡʪ. 5. ʁʦʝʡʛʡʝʴ ʨʧʝʣʤʙʪʪʙ çʅʧʝʬʤʡ ʙʦʙʤʧʜʧʛʧʜʧ ʛʛʧʝʙè 

 

 
ʉʡʪ. 6. ʁʦʝʡʛʡʝʴ ʨʧʝʣʤʙʪʪʙ çʅʧʝʬʤʡ ʝʡʪʣʩʞʫʦʧʜʧ ʛʛʧʝʙè 

 
ɺ ʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʢʣʘʩʩ çʉʨʝʜʩʪʚʘ ʚʚʦʜʘ-ʚʳʚʦʜʘè ʨʘʟʜʝʣʸʥ ʥʘ ʰʝʩʪʴ ʧʦʜʢʣʘʩʩʦʚ: çʄʦʜʫ-

ʣʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘè, çʄʦʜʫʣʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘè, çʄʦʜʫʣʠ ʜʠʩʢʨʝʪʥʦʛʦ ʚʚʦʜʘè, çʄʦʜʫʣʠ ʜʠʩʢʨʝʪ-
ʥʦʛʦ ʚʳʚʦʜʘè, çʄʦʜʫʣʠ ʠʟʤʝʨʝʥʠʷ ʩʠʛʥʘʣʦʚ ʪʝʨʤʦʧʘʨ ʠ ʪʝʨʤʦʩʦʧʨʦʪʠʚʣʝʥʠʡè ʠ çʄʦʜʫʣʠ ʩʯʝʪʘ ʠʤʧʫʣʴ-
ʩʦʚè. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦ ʪʠʧʫ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʩʠʛʥʘʣʦʚ ʠ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʙʦʨʘ ʤʦʜʫʣʝʡ. ʇʦʩʪʨʦʝʥʥʘʷ 
ʠʝʨʘʨʭʠʷ ʢʣʘʩʩʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʠ ʧʦʟʚʦʣʷʝʪ ʛʠʙʢʦ ʨʘʩʰʠʨʷʪʴ ʤʦʜʝʣʴ. 

ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʦʥʪʦʣʦʛʠʠ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤ 
ʟʘʧʨʦʩʦʚ ʥʘ ʷʟʳʢʝ ʦʧʠʩʘʪʝʣʴʥʦʡ ʣʦʛʠʢʠ DL Query (Description Logic Query), ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣ-
ʥʷʪʴ ʣʦʛʠʯʝʩʢʠʡ ʚʳʚʦʜ ʧʦ ʦʥʪʦʣʦʛʠʠ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʟʘʧʨʦʩʦʚ ʠ ʠʭ ʨʝʟʫʣʴʪʘʪʳ. 

1. ʇʦʠʩʢ ʚʩʝʭ ʤʦʜʫʣʝʡ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʥʘ 16 ʢʘʥʘʣʦʚ ʚʚʦʜʘ (ʨʠʩ. 7). 
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ʉʡʪ. 7. ʉʞʠʬʤʵʫʙʫ ʨʧʡʪʣʙ ʥʧʝʬʤʞʢ ʙʦʙʤʧʜʧʛʧʜʧ ʛʛʧʝʙ ʦʙ 16 ʣʙʦʙʤʧʛ ʛʛʧʝʙ 

 
2. ʇʦʠʩʢ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʥʠʷ ʆʆʆ çʅʇʇ çɸʚʠʘʪʨʦʥè 

(ʨʠʩ. 8). 
 

 
ʉʡʪ. 8. ʉʞʠʬʤʵʫʙʫ ʨʧʡʪʣʙ ʧʚʧʩʬʝʧʛʙʦʡʸ ʨʩʧʡʠʛʧʝʪʫʛʙ ʇʇʇ çʆʈʈ çɹʛʡʙʫʩʧʦè 

 
ʅʘ ʨʠʩʫʥʢʝ 9 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʥʪʦʣʦʛʠʠ ʚ Prot®g®, ʥʘ ʢʦʪʦ-

ʨʦʤ ʦʪʦʙʨʘʞʝʥʘ ʯʘʩʪʴ ʠʝʨʘʨʭʠʠ ʢʣʘʩʩʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʵʢʟʝʤʧʣʷʨʳ, ʘ ʪʘʢʞʝ ʪʦ, ʢʘʢ ʦʥʠ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ. 

 

 
ʉʡʪ. 9. ʍʩʙʜʥʞʦʫ ʜʩʙʭʙ ʨʧʪʫʩʧʞʦʦʧʢ ʧʦʫʧʤʧʜʡʰʞʪʣʧʢ ʥʧʝʞʤʡ 
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ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʦʥʪʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çɸʧ-
ʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ɸʉʋʊʇè, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ ʩʨʝʜʝ Protege. ʄʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʠʝʨʘʨʭʠʶ ʢʣʘʩʩʦʚ, 
ʦʭʚʘʪʳʚʘʶʱʫʶ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʠʤʝʥʥʦ: ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʣʝʨʳ, 
ʩʨʝʜʩʪʚʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ, ʜʘʪʯʠʢʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʊʘʢʞʝ ʙʳʣʠ ʜʦʙʘʚ-
ʣʝʥʳ ʘʪʨʠʙʫʪʳ (Data Properties) ʠ ʦʪʥʦʰʝʥʠʷ (Object Properties), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʧʠʩʳʚʘʶʪʩʷ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʳʷʚ-
ʣʝʥʠʝ ʥʝʟʘʧʦʣʥʝʥʥʳʭ ʘʪʨʠʙʫʪʦʚ, ʥʝʢʦʨʨʝʢʪʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ, ʦʙʥʘʨʫʞʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʡ. 

ʉʦʟʜʘʥʳ ʵʢʟʝʤʧʣʷʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʢʦʥʢʨʝʪʥʳʝ ʤʦʜʝʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦʢʘʟʘʥʳ ʧʨʠʤʝʨʳ 
ʚʳʧʦʣʥʝʥʠʷ DL-ʟʘʧʨʦʩʦʚ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʝʛʦ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʘʭ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʜʨʫʛʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 
ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘ-
ʥʠʷ ɸʉʋʊʇ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɼʝʥʠʩʦʚ ʄ.ʇ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʧʦ ʦʧʠʩʘʥʠʶ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʩʪʝʤʳ Prot®g®. ï ʂʘʟʘʥʴ: ʂʘʟʘʥ. ʫʥ-ʪ, 2020. ï 53ʩ. 
2. ɹʦʣʦʪʦʚʘ ʃ.ʉ. ʉʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ: ʤʦʜʝʣʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʟʥʘʥʠʷʭ: ʫʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ. ï ʄ.: çʌʠʥʘʥʩʳ ʠ ʩʪʘʪʠʩʪʠʢʘè, 2012 ï 312 ʩ. 
3. ʉʘʡʪ ʢʦʤʧʘʥʠʠ ʆʆʆ çʅʇʇ çɸʚʠʘʪʨʦʥè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: 

https://aviatron-ufa.ru/ (20.05.2026). 
4. ʉʘʡʪ ʢʦʤʧʘʥʠʠ ɸʆ çʅʝʬʪʝʘʚʪʦʤʘʪʠʢʘè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: 

https://www.nefteavtomatika.ru/ru/ (20.05.2026). 
É ʂʘʨʘʯʫʨʠʥʘ ɸ.ɸ., 2026 
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УДК 712.25 

ИСТОРИЯ ФОРМИРОВАНИЯ ГАЗОНОВ 
Якушина Екатерина Сергеевна, 

Герасимова Екатерина Андреевна 
ʩʪʫʜʝʥʪʳ 

ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ. ɸ. ʊʠʤʠʨʷʟʝʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʛʘʟʦʥʘ ʦʪ ʜʨʝʚʥʠʭ ʮʠʚʠʣʠʟʘʮʠʡ ʜʦ XIX ʚʝʢʘ, 
ʝʛʦ ʵʚʦʣʶʮʠʷ ʦʪ ʫʪʠʣʠʪʘʨʥʳʭ ʧʘʩʪʙʠʱ ʜʦ ʢʣʶʯʝʚʦʛʦ ʵʣʝʤʝʥʪʘ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʚʳʧʦʣʥʷʶ-
ʱʝʛʦ ʜʝʢʦʨʘʪʠʚʥʳʝ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʞʝʥʝʨʥʳʝ ʬʫʥʢʮʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʛʘʟʦʥ, ʠʩʪʦʨʠʷ, ʣʘʥʜʰʘʬʪʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʪʝʭʥʦʣʦʛʠʠ ʫʭʦʜʘ, ʛʦʨʦʜʩʢʦʝ ʦʟʝʣʝʥʝ-
ʥʠʝ. 
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ɻʘʟʦʥ ï ʵʪʦ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʡ ʠʣʠ ʝʩʪʝʩʪʚʝʥʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʫʯʘʩʪʦʢ ʟʝʤʣʠ, ʧʦʢʨʳʪʳʡ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʥʦʛʦʣʝʪʥʠʤʠ ʟʣʘʢʦʚʳʤʠ ʪʨʘʚʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʧʣʦʪʥʳʡ ʜʝʨʥʦʚʳʡ ʧʦʢʨʦʚ. ʆʥ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʚ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ, ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʛʦʨʦʜʩʢʦʤ ʦʟʝʣʝʥʝʥʠʠ ʜʣʷ 
ʚʳʧʦʣʥʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ, ʨʝʢʨʝʘʮʠʦʥʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʬʫʥʢʮʠʡ. ɻʘʟʦʥ ʩʣʫʞʠʪ ʬʦ-
ʥʦʤ ʜʣʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʫʣʫʯʰʘʝʪ ʤʠʢʨʦʢʣʠʤʘʪ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʱʠʱʘʝʪ ʧʦʯʚʫ ʦʪ ʵʨʦʟʠʠ ʠ 
ʩʦʟʜʘʸʪ ʢʦʤʬʦʨʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʦʪʜʳʭʘ ʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʯʝʣʦʚʝʢʘ [1, 2, 3]. 

ɻʘʟʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʩʦʯʝʪʘʶʱʠʤ ʵʩʪʝʪʠ-
ʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʠ ʠʥʞʝʥʝʨʥʳʝ ʬʫʥʢʮʠʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʠʩʪʦʨʠʠ ʝʛʦ ʨʦʣʴ ʧʦʩʪʝ-
ʧʝʥʥʦ ʠʟʤʝʥʷʣʘʩʴ: ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ ʠ ʫʪʠʣʠʪʘʨʥʳʭ ʪʨʘʚʷʥʳʭ ʧʦʢʨʳʪʠʡ ʜʦ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘ-
ʩʪʠ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ ʛʦʨʦʜʩʢʦʛʦ ʦʟʝʣʝʥʝʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʛʘʟʦʥ ʨʘʩʩʤʘʪʨʠʚʘ-
ʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʥʦ ʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʫʣʫʯʰʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʟʘʱʠʪʳ 
ʧʦʯʚ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛʘʟʦʥʘ ʠ 
ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʝʛʦ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʦʟʝʣʝʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

ʀʩʪʦʨʠʷ ʛʘʟʦʥʘ ʥʘʩʯʠʪʳʚʘʝʪ ʥʝ ʦʜʥʦ ʪʳʩʷʯʝʣʝʪʠʝ, ʠ ʝʝ ʠʩʪʦʢʠ ʣʝʞʘʪ ʚ ʧʨʠʨʦʜʥʳʭ ʣʫʛʦʚʳʭ ʩʦ-
ʦʙʱʝʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʢ ʧʦʩʪʝʧʝʥʥʦ ʫʯʠʣʩʷ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ. ʇʝʨʚʳʤʠ ʧʨʦʦʙ-
ʨʘʟʘʤʠ ʛʘʟʦʥʘ ʩʪʘʣʠ ʥʝʦʣʠʪʠʯʝʩʢʠʝ ʚʳʧʘʩʳ ʠ ʪʨʦʧʳ: ʨʝʛʫʣʷʨʥʦʝ ʚʳʪʘʧʪʳʚʘʥʠʝ ʠ ʩʪʨʘʚʣʠʚʘʥʠʝ ʩʢʦʪʘ 
ʚʝʣʠ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʦʪʙʦʨʫ ʥʠʟʢʦʨʦʩʣʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʥʘʛʨʫʟʢʝ ʟʣʘʢʦʚ ï ʤʷʪʣʠʢʘ ʠ ʧʦʣʝʚʠʮʳ. ʆʜʥʘ-
ʢʦ ʦʩʦʟʥʘʥʥʦʝ ʩʦʟʜʘʥʠʝ ʫʭʦʞʝʥʥʳʭ ʪʨʘʚʷʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘʯʠʥʘʝʪʩʷ ʚ ʮʠʚʠʣʠʟʘʮʠʷʭ ɼʨʝʚʥʝʛʦ ʤʠʨʘ. ɺ 
ɼʨʝʚʥʝʤ ɽʛʠʧʪʝ ʥʘ ʨʦʩʧʠʩʷʭ ʛʨʦʙʥʠʮʳ ʚʝʣʴʤʦʞʠ ʈʝʭʤʠʨʘ (XIV ʚʝʢ ʜʦ ʥ. ʵ.) (ʨʠʩ. 1, ʘ) ʟʘʧʝʯʘʪʣʝʥʳ ʩʘ-
ʜʳ ʩ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʙʘʩʩʝʡʥʘʤʠ ʠ ʟʝʣʝʥʳʤʠ ʢʦʚʨʘʤʠ ï ʵʪʦ ʤʦʛʣʠ ʙʳʪʴ ʩʪʨʠʞʝʥʳʝ ʟʣʘʢʠ ʠʣʠ ʧʦʯʚʦ-
ʧʦʢʨʦʚʥʳʝ ʨʘʩʪʝʥʠʷ, ʩʠʤʚʦʣʠʟʠʨʦʚʘʚʰʠʝ ʚʦʩʢʨʝʩʝʥʠʝ ʆʩʠʨʠʩʘ ʠ ʩʣʫʞʠʚʰʠʝ ʤʝʩʪʦʤ ʜʣʷ ʤʝʜʠʪʘʮʠʡ. ɺ 
ʄʝʩʦʧʦʪʘʤʠʠ ʠ ʇʝʨʩʠʠ ʪʨʘʚʷʥʳʝ ʧʦʢʨʳʪʠʷ ʧʨʠʦʙʨʝʣʠ ʢʦʤʧʦʟʠʮʠʦʥʥʫʶ ʨʦʣʴ: ʚ ʟʥʘʤʝʥʠʪʳʭ ʚʠʩʷʯʠʭ 
ʩʘʜʘʭ ʉʝʤʠʨʘʤʠʜʳ ʜʝʨʥ ʫʜʝʨʞʠʚʘʣ ʛʨʫʥʪ ʥʘ ʪʝʨʨʘʩʘʭ, ʘ ʚ ʧʝʨʩʠʜʩʢʠʭ ʩʘʜʘʭ ʯʘʨ-ʙʘʛ ʥʠʟʢʘʷ ʩʪʨʠʞʝʥʘʷ 
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ʪʨʘʚʘ ʚʳʩʘʞʠʚʘʣʘʩʴ ʚʜʦʣʴ ʢʘʥʘʣʦʚ, ʩʦʟʜʘʚʘʷ ʢʦʥʪʨʘʩʪ ʩ ʮʚʝʪʫʱʠʤʠ ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʤʦʱʝʥʠʝʤ. ɼʨʝʚ-
ʥʠʝ ʛʨʝʢʠ ʧʝʨʝʥʝʩʣʠ ʛʘʟʦʥ ʚ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ: ʧʘʣʝʩʪʨʳ ʠ ʛʠʤʥʘʩʠʠ ʠʤʝʣʠ ʦʪʢʨʳʪʳʝ ʪʨʘʚʷ-
ʥʳʝ ʧʣʦʱʘʜʢʠ ʢʩʠʩʪʦʩ, ʛʜʝ ʪʨʝʥʠʨʦʚʘʣʠʩʴ ʘʪʣʝʪʳ ð ʟʝʣʸʥʳʡ ʧʦʢʨʦʚ ʩʤʷʛʯʘʣ ʧʘʜʝʥʠʷ ʠ ʦʭʣʘʞʜʘʣ 
ʩʪʫʧʥʠ, ʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʥʠʟʢʦʛʦ ʪʨʘʚʦʩʪʦʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʳʧʘʩ ʢʦʟ ʠ ʦʚʝʮ. ʈʠʤʣʷʥʝ ʞʝ ʚʚʝʣʠ ʛʘʟʦʥ 
ʚ ʯʘʩʪʥʳʝ ʚʠʣʣʳ: ʚ ʧʝʨʠʩʪʠʣʷʭ ʇʦʤʧʝʡ ʠ ʚʠʣʣʳ ɸʜʨʠʘʥʘ ʩʫʱʝʩʪʚʦʚʘʣʠ ʥʝʙʦʣʴ-
ʰʠʝ pratum ʠʣʠ viridarium ï ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʝ ʣʫʞʘʡʢʠ, ʦʢʨʫʞʸʥʥʳʝ ʩʘʤʰʠʪʦʤ (ʨʠʩ. 2, ʙ). 
ʈʠʤʩʢʠʝ ʩʘʜʦʚʥʠʢʠ ʚʧʝʨʚʳʝ ʥʘʯʘʣʠ ʨʝʛʫʣʷʨʥʦ ʩʪʨʠʯʴ ʪʨʘʚʫ ʩʧʝʮʠʘʣʴʥʳʤʠ ʥʦʞʥʠʮʘʤʠ ʠ ʢʦʩʘʤʠ, ʜʦʙʠ-
ʚʘʷʩʴ ʚʳʩʦʪʳ 5-7 ʩʤ, ʘ ʄʘʨʢ ʊʝʨʝʥʮʠʡ ɺʘʨʨʦʥ ʚ ʪʨʘʢʪʘʪʝ çʆ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝè ʦʧʠʩʘʣ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʧʦʣʝʚʠʮʳ ʠ ʤʷʪʣʠʢʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʜʝʨʥʘ. ʂ ʢʦʥʮʫ ʘʥʪʠʯʥʦʩʪʠ ʩʣʦʞʠʣʠʩʴ ʪʨʠ ʢʣʶʯʝ-
ʚʳʭ ʧʨʠʥʮʠʧʘ ʛʘʟʦʥʘ: ʫʪʠʣʠʪʘʨʥʦʩʪʴ, ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʢʘʢ ʬʦʥʦʚʳʡ ʵʣʝʤʝʥʪ ʠ ʧʝʨʚʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 
ʫʭʦʜʘ ï ʚʳʧʘʩ, ʨʫʯʥʘʷ ʩʪʨʠʞʢʘ, ʧʨʦʧʦʣʢʘ ʠ ʜʘʞʝ ʧʨʦʩʪʝʡʰʠʡ ʜʨʝʥʘʞ [4, 5]. 
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ʉʡʪ. 1. ʁʪʫʧʩʡʰʞʪʣʡʞ ʨʩʧʧʚʩʙʠʴ ʜʙʠʧʦʦʴʮ ʨʧʣʩʴʫʡʢ ʛ ʪʙʝʙʮ ʝʩʞʛʦʡʮ ʯʡʛʡʤʡʠʙʯʡʢ 
ʙ - ʊʙʝʴ ɽʩʞʛʦʞʜʧ ɾʜʡʨʫʙ ʛ ʜʩʧʚʦʡʯʞ ʉʞʮʥʡʩʙ (XIV ʛʞʣ ʝʧ ʦ. ʶ.) 
ʚ - ʈʞʩʡʪʫʡʤʵʦʴʢ ʪʙʝ ɽʩʞʛʦʞʜʧ ʉʡʥʙ (ʩʞʣʧʦʪʫʩʬʣʯʡʸ, ʈʧʥʨʞʡ) 

 
ɺ ʉʨʝʜʥʝʚʝʢʦʚʴʝ ʛʘʟʦʥ ʥʝ ʠʩʯʝʟ, ʥʦ ʠʟʤʝʥʠʣ ʩʚʦʶ ʬʫʥʢʮʠʶ. ɺ ʤʦʥʘʩʪʳʨʩʢʠʭ ʩʘʜʘʭ ɽʚʨʦʧʳ ʧʦ-

ʷʚʠʣʠʩʴ çʣʘʫʥʜʳè ï ʦʪʢʨʳʪʳʝ ʣʫʛʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ ʚʳʩʘʞʠʚʘʣʠ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʪʨʘʚʳ ʠ ʮʚʝʪʳ, ʘ 
ʪʘʢʞʝ ʩʦʜʝʨʞʘʣʠ ʥʝʚʳʩʦʢʠʡ ʜʸʨʥ ʜʣʷ ʧʨʦʛʫʣʦʢ. ɺ ʟʘʤʢʘʭ ʬʝʦʜʘʣʦʚ ʪʨʘʚʷʥʳʝ ʣʫʞʘʡʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 
ʜʣʷ ʨʳʮʘʨʩʢʠʭ ʪʫʨʥʠʨʦʚ ʠ ʚʳʧʘʩʘ ʣʦʰʘʜʝʡ, ʥʦ ʵʩʪʝʪʠʯʝʩʢʘʷ ʨʦʣʴ ʛʘʟʦʥʘ ʦʪʩʪʫʧʠʣʘ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ ʧʝ-
ʨʝʜ ʫʪʠʣʠʪʘʨʥʦʡ. ʃʠʰʴ ʚ ʵʧʦʭʫ ɺʦʟʨʦʞʜʝʥʠʷ ʛʘʟʦʥ ʚʥʦʚʴ ʩʪʘʣ ʧʦʣʥʦʮʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʘʜʦʚʦʡ ʘʨʭʠ-
ʪʝʢʪʫʨʳ. ʀʪʘʣʴʷʥʩʢʠʝ ʩʘʜʳ ʚʚʝʣʠ ʩʪʨʠʞʝʥʫʶ ʟʝʣʝʥʴ ʚ ʩʠʩʪʝʤʫ ʙʦʩʢʝʪʦʚ ʠ ʧʘʨʪʝʨʦʚ: ʥʠʟʢʘʷ ʪʨʘʚʘ ʩʣʫ-
ʞʠʣʘ ʬʦʥʦʤ ʜʣʷ ʩʢʫʣʴʧʪʫʨ, ʬʦʥʪʘʥʦʚ ʠ ʮʚʝʪʦʯʥʳʭ ʢʦʤʧʦʟʠʮʠʡ. ʆʜʥʘʢʦ ʥʘʩʪʦʷʱʠʡ ʨʘʩʮʚʝʪ ʛʘʟʦʥ ʧʝ-
ʨʝʞʠʣ ʚʦ ʌʨʘʥʮʠʠ XVII ʚʝʢʘ, ʚ ʨʝʛʫʣʷʨʥʳʭ ʧʘʨʢʘʭ ɸʥʜʨʝ ʃʝʥʦʪʨʘ. ɿʜʝʩʴ ʧʦʷʚʠʣʩʷ ʟʥʘʤʝʥʠʪʳʡ tapis 
vert ð ʟʝʣʸʥʳʡ ʢʦʚʸʨ, ʧʨʝʜʩʪʘʚʣʷʚʰʠʡ ʩʦʙʦʡ ʜʣʠʥʥʫʶ, ʘʙʩʦʣʶʪʥʦ ʨʦʚʥʫʶ ʧʦʣʦʩʫ ʪʨʘʚʳ, ʢʦʪʦʨʘʷ ʩʦ-
ʟʜʘʚʘʣʘ ʧʝʨʩʧʝʢʪʠʚʫ, ʫʭʦʜʷʱʫʶ ʢ ʛʦʨʠʟʦʥʪʫ. ʃʝʥʦʪʨ ʠʩʧʦʣʴʟʦʚʘʣ ʛʘʟʦʥ ʢʘʢ ʢʨʫʧʥʫʶ ʘʨʭʠʪʝʢʪʫʨʥʫʶ 
ʧʣʦʩʢʦʩʪʴ, ʧʦʜʯʸʨʢʠʚʘʶʱʫʶ ʩʠʤʤʝʪʨʠʶ ʜʚʦʨʮʘ, ʘ ʚʦʢʨʫʛ ʥʝʛʦ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʘʨʪʝʨʳ ʠʟ ʥʠʟʢʦʡ ʪʨʘʚʳ 
ʩ ʫʟʦʨʘʤʠ ʠʟ ʩʘʤʰʠʪʘ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠ ʵʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʚʳʚʝʜʝʥʠʶ ʥʠʟʢʦʨʦʩʣʳʭ ʩʦʨ-
ʪʦʚ ʟʣʘʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʘʪʢʦʚ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʛʨʦʤʥʦʤʫ ʰʪʘʪʫ ʩʘʜʦʚʥʠʢʦʚ, ʢʦ-
ʪʦʨʳʝ ʚʨʫʯʥʫʶ ʧʦʜʩʪʨʠʛʘʣʠ ʪʨʘʚʫ [5]. 

ʇʝʨʝʣʦʤʥʳʡ ʤʦʤʝʥʪ ʥʘʩʪʫʧʠʣ ʚ ɸʥʛʣʠʠ XVIII ʚʝʢʘ ʩ ʨʦʞʜʝʥʠʝʤ ʧʝʡʟʘʞʥʦʛʦ ʧʘʨʢʘ. ʋʠʣʴʷʤ ʂʝʥʪ ʠ 
ʃʘʥʩʝʣʦʪ ɹʨʘʫʥ ʦʪʚʝʨʛʣʠ ʛʝʦʤʝʪʨʠʶ ʬʨʘʥʮʫʟʩʢʦʛʦ ʩʪʠʣʷ ʠ ʧʨʦʚʦʟʛʣʘʩʠʣʠ ʠʜʝʘʣʦʤ ʝʩʪʝʩʪʚʝʥʥʫʶ ʧʨʠ-
ʨʦʜʫ. ɻʘʟʦʥ ʚ ʠʭ ʧʘʨʢʘʭ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʧʦʜʦʙʠʝ ʧʦʜʩʪʨʠʞʝʥʥʦʛʦ ʧʘʩʪʙʠʱʘ ï ʧʣʘʚʥʳʝ, ʪʝʢʫʯʠʝ ʣʫʞʘʡʢʠ, 
ʢʦʪʦʨʳʝ ʦʙʪʝʢʘʣʠ ʨʦʱʠ ʜʝʨʝʚʴʝʚ, ʩʧʫʩʢʘʣʠʩʴ ʢ ʦʟʸʨʘʤ ʠ ʪʝʨʷʣʠʩʴ ʚʜʘʣʠ. ɹʨʘʫʥ ʩʦʟʜʘʚʘʣ ʛʘʟʦʥʳ ʥʘ 
ʩʦʪʥʷʭ ʛʝʢʪʘʨʦʚ ʠ ʜʦʙʠʚʘʣʩʷ ʠʣʣʶʟʠʠ, ʙʫʜʪʦ ʪʨʘʚʘ ʨʦʩʣʘ ʟʜʝʩʴ ʚʩʝʛʜʘ, ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ. 
ʇʨʠ ʵʪʦʤ ʛʘʟʦʥ ʥʝ ʙʳʣ ʨʦʚʥʳʤ, ʢʘʢ ʚʦ ʌʨʘʥʮʠʠ, ï ʦʥ ʧʦʚʪʦʨʷʣ ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʝʣʴʝʬ, ʘ ʝʛʦ ʥʠʟʢʘʷ ʚʳ-
ʩʦʪʘ ʜʦʩʪʠʛʘʣʘʩʴ ʚʳʧʘʩʦʤ ʦʚʝʮ ʠ ʢʨʦʣʠʢʦʚ. ʊʝʭʥʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʧʨʦʠʟʦʰʣʘ ʚ 1830 ʛʦʜʫ, ʢʦʛʜʘ ʘʥ-
ʛʣʠʡʩʢʠʡ ʠʟʦʙʨʝʪʘʪʝʣʴ ʕʜʚʠʥ ɹʘʜʜʠʥʛ ʩʦʟʜʘʣ ʧʝʨʚʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʛʘʟʦʥʦʢʦʩʠʣʢʫ ï ʙʘʨʘʙʘʥ ʩ ʥʦʞʘ-
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ʤʠ, ʧʨʠʚʦʜʠʤʳʡ ʚ ʜʚʠʞʝʥʠʝ ʢʦʣʸʩʘʤʠ. ʕʪʦ ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʠʣʦ ʩʪʨʠʯʴ ʛʘʟʦʥʳ ʙʳʩʪʨʦ ʠ ʨʦʚʥʦ, ʠ ʪʨʘ-
ʚʷʥʳʝ ʧʦʢʨʳʪʠʷ ʧʝʨʝʩʪʘʣʠ ʙʳʪʴ ʧʨʠʚʠʣʝʛʠʝʡ ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʠʭ ʧʘʨʢʦʚ. ɺ XIX ʚʝʢʝ, ʦʩʦʙʝʥʥʦ ʚ ʚʠʢʪʦ-
ʨʠʘʥʩʢʦʡ ɸʥʛʣʠʠ, ʛʘʟʦʥ ʩʪʘʣ ʩʠʤʚʦʣʦʤ ʩʪʘʪʫʩʘ ʧʨʠʛʦʨʦʜʥʦʛʦ ʜʦʤʘ: ʢʘʞʜʳʡ ʫʚʘʞʘʶʱʠʡ ʩʝʙʷ ʙʫʨʞʫʘ 
ʩʪʨʝʤʠʣʩʷ ʨʘʟʙʠʪʴ ʧʝʨʝʜ ʬʘʩʘʜʦʤ ʘʢʢʫʨʘʪʥʳʡ ʠʟʫʤʨʫʜʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ. ʊʦʛʜʘ ʞʝ ʥʘʯʘʣʦʩʴ ʧʨʦ-
ʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʘʟʦʥʥʳʭ ʩʤʝʩʝʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʦʯʚ. ʇʘʨʘʣʣʝʣʴ-
ʥʦ ʨʘʟʚʠʚʘʣʠʩʴ ʩʧʦʨʪʠʚʥʳʝ ʛʘʟʦʥʳ: ʪʨʘʚʷʥʳʝ ʢʦʨʪʳ ʜʣʷ ʢʨʠʢʝʪʘ, ʪʝʥʥʠʩʘ, ʧʦʣʷ ʜʣʷ ʛʦʣʴʬʘ ʠ, ʥʘʢʦʥʝʮ, 
ʬʫʪʙʦʣʴʥʳʝ ʧʦʣʷ, ʛʜʝ ʪʨʝʙʦʚʘʣʘʩʴ ʦʩʦʙʘʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʜʝʨʥʘ. ɺ ʉʐɸ ʌʨʝʜʝʨʠʢ ʃʦʫ ʆʣʤʩʪʝʜ ʩʦ-
ʟʜʘʣ ʎʝʥʪʨʘʣʴʥʳʡ ʧʘʨʢ ʅʴʶ-ʁʦʨʢʘ ï ʧʝʨʚʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ ʦʛʨʦʤʥʳʝ ʣʫʞʘʡʢʠ ʙʳʣʠ 
ʦʪʢʨʳʪʳ ʜʣʷ ʚʩʝʭ ʛʦʨʦʞʘʥ, ʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʵʣʠʪʳ. ʊʘʢ ʢ ʢʦʥʮʫ XIX ʚʝʢʘ ʛʘʟʦʥ ʦʢʦʥʯʘʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦ-
ʚʘʣʩʷ ʢʘʢ ʤʥʦʛʦʛʨʘʥʥʳʡ ʵʣʝʤʝʥʪ: ʦʥ ʚʳʧʦʣʥʷʣ ʵʩʪʝʪʠʯʝʩʢʠʝ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ, ʩʧʦʨʪʠʚʥʳʝ ʠ ʩʦʮʠʘʣʴ-
ʥʳʝ ʬʫʥʢʮʠʠ, ʘ ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ (ʛʘʟʦʥʦʢʦʩʠʣʢʘ, ʩʝʣʝʢʮʠʷ ʪʨʘʚ, ʩʠʩʪʝʤʳ ʧʦʣʠʚʘ) ʩʜʝʣʘʣʘ ʚʦʟʤʦʞʥʳʤ 
ʝʛʦ ʤʘʩʩʦʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ [5, 6]. 

ʀʩʪʦʨʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʛʘʟʦʥʘ ʧʨʦʰʣʦ ʧʫʪʴ ʦʪ ʧʨʠʨʦʜʥʳʭ ʣʫʛʦʚ ʠ ʫʪʠʣʠʪʘʨʥʳʭ ʧʦʢʨʳʪʠʡ ʜʦ ʤʥʦ-
ʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʉʦʚʨʝʤʝʥʥʳʡ ʛʘʟʦʥ ʩʦʯʝʪʘʝʪ ʵʩʪʝʪʠʯʝʩʢʫʶ, 
ʵʢʦʣʦʛʠʯʝʩʢʫʶ, ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʠ ʠʥʞʝʥʝʨʥʫʶ ʨʦʣʠ, ʦʩʪʘʚʘʷʩʴ ʚʘʞʥʝʡʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʨʛʘʥʠʟʘʮʠʠ 
ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 
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СОВРЕМЕННАЯ МЕТОДОЛОГИЯ МОНИТОРИНГА 
СОСТОЯНИЯ ГАЗОННЫХ ПОКРЫТИЙ: 
СРАВНИТЕЛЬНЫЙ АНАЛИЗ ПОДХОДОВ 

Якушина Екатерина Сергеевна, 
Герасимова Екатерина Андреевна 

ʩʪʫʜʝʥʪʳ 
ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ. ɸ. ʊʠʤʠʨʷʟʝʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʚʦʣʶʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʛʘʟʦʥʦʚ: ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ɸ.ɸ. 
ʃʘʧʪʝʚʘ ʜʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʨʝʰʝʥʠʡ (ʜʨʦʥʳ, ɼʅʂ-ʘʥʘʣʠʟ, ʀʀ). ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʫʭʦʜʘ, ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʛʘʟʦʥʥʳʭ ʧʦʢʨʳʪʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʦʥʠʪʦʨʠʥʛ ʛʘʟʦʥʦʚ, ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, NDVI, ʠʩ-
ʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ɼʅʂ-ʤʦʥʠʪʦʨʠʥʛ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʝʚʝʥʪʠʚʥʳʡ ʫʭʦʜ. 

 
MODERN METHODOLOGY FOR MONITORING THE CONDITION OF LAWN COVERINGS: A 

COMPARATIVE ANALYSIS OF APPROACHES 
 

Ekaterina Sergeevna Yakushina, 
Ekaterina Andreevna Gerasimova 

 
Abstract. The article examines the evolution of lawn monitoring from classical methods by A.A. Laptev to 
high-tech solutions (drones, DNA analysis, AI). It substantiates the need for an integrated approach for pre-
ventive care, early problem detection, and improving lawn maintenance efficiency. 
Keywords: lawn monitoring, classical methods, remote sensing, NDVI, artificial intelligence, DNA monitoring, 
digital technologies, preventive maintenance. 

 
ʄʦʥʠʪʦʨʠʥʛ ʛʘʟʦʥʥʳʭ ʧʦʢʨʳʪʠʡ ʧʝʨʝʞʠʚʘʝʪ ʥʘʩʪʦʷʱʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʨʝʚʦʣʶʮʠʶ. ɽʩʣʠ 

ʨʘʥʴʰʝ ʚʩʸ ʜʝʨʞʘʣʦʩʴ ʥʘ ʦʧʳʪʝ ʘʛʨʦʥʦʤʘ ʠ ʚʠʟʫʘʣʴʥʦʤ ʦʩʤʦʪʨʝ, ʪʦ ʩʝʛʦʜʥʷ ʢ ʵʪʦʤʫ ʜʦʙʘʚʠʣʠʩʴ ʩʧʫʪ-
ʥʠʢʠ, ʜʨʦʥʳ, ɼʅʂ-ʘʥʘʣʠʟ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. ʊʘʢʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʥʝ ʧʨʦʩʪʦ 
ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʳ, ʘ ʧʨʝʜʚʠʜʝʪʴ ʠʭ, ʜʝʣʘʷ ʫʭʦʜ ʪʦʯʥʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ [1, 2]. 

ɻʣʘʚʥʘʷ ʮʝʣʴ ʤʦʥʠʪʦʨʠʥʛʘ ï ʧʦʜʜʝʨʞʠʚʘʪʴ ʛʘʟʦʥ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʈʝʛʫʣʷʨʥʳʝ ʥʘʙʣʶ-
ʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʦʧʨʝʜʝʣʠʪʴ ʛʫʩʪʦʪʫ, ʮʚʝʪ ʠ ʦʙʱʝʝ ʟʜʦʨʦʚʴʝ ʪʨʘʚʦʩʪʦʷ, ʘ 
ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʧʨʦʙʣʝʤʳ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ, ʦʙʥʘʨʫʞʠʚ ʙʦʣʝʟʥʠ, ʥʘʰʝʩʪʚʠʝ ʚʨʝʜʠʪʝʣʝʡ, ʥʝʭʚʘʪʢʫ ʚʣʘ-
ʛʠ ʠʣʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʜʦ ʧʦʷʚʣʝʥʠʷ ʚʠʜʠʤʳʭ ʩʠʤʧʪʦʤʦʚ [3]. 

ʆʩʥʦʚʫ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʘʚʣʷʝʪ ʤʝʪʦʜ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʛʘʟʦʥʥʦʛʦ 
ʪʨʘʚʦʩʪʦʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʬʝʩʩʦʨʦʤ ɸ.ɸ. ʃʘʧʪʝʚʳʤ.  

ɻʣʘʚʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʥʠʤʘʝʪ ʛʫʩʪʦʪʘ ʪʨʘʚʦʩʪʦʷ, ʠʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʙʝʛʦ-
ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʣʦʪʥʦʩʪʴ ʜʝʨʥʠʥʳ ʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴʶ ʠ ʫʩʪʦʡ-
ʯʠʚʦʩʪʴʶ ʛʘʟʦʥʘ ʢ ʚʳʪʘʧʪʳʚʘʥʠʶ. ʀʟʤʝʨʝʥʠʝ ʛʫʩʪʦʪʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʨʫʜʦʸʤʢʠʤ, ʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯ-
ʥʳʤ ʫʯʸʪʥʳʤ ʤʝʪʦʜʦʤ [1, 2]. 

ɺʪʦʨʦʡ ʚʘʞʥʝʡʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ï ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʦʮʝʥʠʚʘʝʪ, ʢʘʢʫʶ ʜʦʣʶ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʟʘʢʨʳʚʘʝʪ ʪʨʘʚʦʩʪʦʡ, ʝʩʣʠ ʩʤʦʪʨʝʪʴ ʥʘ ʥʝʛʦ ʩʪʨʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦ [1, 2]. 
ʅʘ ʩʤʝʥʫ ʨʫʯʥʦʤʫ ʪʨʫʜʫ ʧʨʠʰʣʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʣʠ 

ʧʦʜʭʦʜ ʢ ʤʦʥʠʪʦʨʠʥʛʫ. ʉʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʘʧʨʠʤʝʨ ʩʠʩʪʝʤʘ Lawn-Master, ʘʥʘʣʠ-
ʟʠʨʫʝʪ ʮʠʬʨʦʚʳʝ ʩʥʠʤʢʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʳʚʘʝʪ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ [4, 5]. 

ɼʨʫʛʦʡ ʧʨʠʤʝʨ ï ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ FieldScout GreenIndex + Turf, ʢʦʪʦʨʦʝ ʧʦ ʩʥʠʤʢʫ ʩʦ 
ʩʤʘʨʪʬʦʥʘ ʦʮʝʥʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʣʠʩʪʴʷʭ, ʚʳʯʠʩʣʷʷ ʠʥʜʝʢʩ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʯʪʦ ʧʦʟʚʦ-
ʣʷʝʪ ʙʳʩʪʨʦ ʠ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʜʦʙʨʝʥʠʷʭ [3, 4]. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʧʫʪʥʠʢʦʚ ʠ ʜʨʦʥʦʚ ï ʵʪʦ ʮʝʣʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʪʦʯʥʦʤ 
ʟʝʤʣʝʜʝʣʠʠ. ɹʝʩʧʠʣʦʪʥʠʢʠ ʠ ʩʧʫʪʥʠʢʠ, ʧʦʟʚʦʣʷʶʪ ʦʭʚʘʪʳʚʘʪʴ ʦʛʨʦʤʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʚʢʣʶʯʘʷ ʧʦʣʷ ʜʣʷ 
ʛʦʣʴʬʘ ʠ ʛʦʨʦʜʩʢʠʝ ʛʘʟʦʥʳ. ʂʣʶʯʝʚʦʡ ʠʥʩʪʨʫʤʝʥʪ ʟʜʝʩʴ ï ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ NDVI (Normalized 
Difference Vegetation Index), ʢʦʪʦʨʳʡ ʚʳʯʠʩʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʪʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʝʤ ʩʚʝʪʘ ʚ ʢʨʘʩʥʦʤ ʠ 
ʙʣʠʞʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ ʩʧʝʢʪʨʘʭ ʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʬʦʪʦʩʠʥʪʝʟʘ [5]. 

ɼʅʂ-ʤʦʥʠʪʦʨʠʥʛ ʠ ʬʠʪʦʧʘʪʦʣʦʛʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʘʤʳʡ ʧʝʨʝʜʦʚʦʡ ʨʫʙʝʞ ʚ ʟʘʱʠʪʝ ʨʘʩʪʝ-
ʥʠʡ. ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʟʘʛʣʷʥʫʪʴ ʚ ʤʠʢʨʦʤʠʨ ʧʦʯʚʳ ʠ ʚʳʷʚʠʪʴ ʫʛʨʦʟʳ ʥʘ ʩʘʤʦʤ ʨʘʥʥʝʤ ʵʪʘʧʝ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʪʘʢʞʝ ʥʘʭʦʜʷʪ ʩʚʦʸ ʧʨʠʤʝʥʝʥʠʝ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ, 
ʢʘʢ WeedScout, ʫʞʝ ʨʘʙʦʪʘʶʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʜʣʷ ʪʦʯʝʯʥʦʡ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ.  

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʛʘʟʦʥʥʳʭ ʧʦʢʨʳʪʠʡ, ʢʦʪʦʨʘʷ 
ʩʣʫʞʠʪ ʫʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʙʳʩʪʨʦʡ ʦʮʝʥʢʠ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʦʚ 
(ʪʘʙʣ. 1). 

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʡʫʞʤʵʦʙʸ ʫʙʚʤʡʯʙ ʥʞʫʧʝʧʛ ʥʧʦʡʫʧʩʡʦʜʙ ʜʙʠʧʦʦʧʜʧ ʨʧʣʩʴʫʡʸ 
ʅʞʫʧʝ  

ʥʧʦʡʫʧʩʡʦʜʙ 
ʈʙʩʙʥʞʫʩʴ 
ʧʯʞʦʣʡ 

ʋʩʬʝʧʹʥʣʧʪʫʵ ʊʣʧʩʧʪʫʵ 
ʇʮʛʙʫ 
ʨʤʧʲʙʝʡ 

ʋʧʰʦʧʪʫʵ 
ʊʫʧʡʥʧʪʫʵ 
ʛʦʞʝʩʞʦʡʸ 

ʇʪʦʧʛʦʧʢ 
ʦʞʝʧʪʫʙʫʧʣ 

ʂʣʘʩʩʠʯʝʩʢʠʡ 
(ɸ.ɸ. ʃʘʧʪʝʚ) 

ʛʫʩʪʦʪʘ, ʧʨʦʝʢ-
ʪʠʚʥʦʝ ʧʦʢʨʳ-
ʪʠʝ, ʮʚʝʪ (1-9 
ʙʘʣʣʦʚ) 

ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʥʠʟʢʘʷ ʤʘʣʳʝ 
ʫʯʘʩʪʢʠ 

ʚʳʩʦʢʘʷ ʥʠʟʢʘʷ ʥʝ ʧʦʜʭʦʜʠʪ 
ʜʣʷ ʙʦʣʴʰʠʭ 
ʪʝʨʨʠʪʦʨʠʡ, 

Lawn-Master ( ʧʨʦʝʢʪʠʚʥʦʝ 
ʧʦʢʨʳʪʠʝ 

ʥʠʟʢʘʷ ʚʳʩʦʢʘʷ ʦʜʠʥ ʢʘʜʨ ï 
ʜʦ 1-2 ʤĮ 

ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ ʪʨʝʙʫʝʪ ʩʪʨʦ-
ʛʦʡ ʩʲʸʤʢʠ 
(ʚʝʨʪʠʢʘʣʴʥʦ) 

FieldScout 
GreenIndex 

ʩʦʜʝʨʞʘʥʠʝ 
ʘʟʦʪʘ (DGCI, 0-
1) 

ʦʯʝʥʴ ʥʠʟʢʘʷ ʤʛʥʦʚʝʥʥʦ ʦʜʥʦʨʦʜʥʳʡ 
ʫʯʘʩʪʦʢ ʚ 
ʢʘʜʨʝ 

ʩʨʝʜʥʷʷ ʥʠʟʢʘʷ ʪʦʣʴʢʦ ʘʟʦʪ, 
ʥʝ ʦʮʝʥʠʚʘʝʪ 
ʙʦʣʝʟʥʠ 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ 
ʟʦʥʜʠʨʦʚʘʥʠʝ 

ʘʢʪʠʚʥʦʩʪʴ ʬʦ-
ʪʦʩʠʥʪʝʟʘ, 
ʩʪʨʝʩʩ, ʚʣʘʞ-
ʥʦʩʪʴ 

ʥʠʟʢʘʷ ʚʳʩʦʢʘʷ ʧʦʣʷ, ʛʦʨʦ-
ʜʘ 

ʚʳʩʦʢʘʷ ʚʳʩʦʢʘʷ ʥʝ ʦʧʨʝʜʝʣʷ-
ʝʪ ʢʦʥʢʨʝʪ-
ʥʳʝ ʧʘʪʦʛʝʥʳ 

ɼʅʂ-
ʤʦʥʠʪʦʨʠʥʛ 

ɺʠʜʳ ʛʨʠ-
ʙʦʚ/ʙʘʢʪʝʨʠʡ 

ʩʨʝʜʥʷʷ 2 ʜʥʷ ʪʦʯʝʯʥʳʝ 
ʧʨʦʙʳ 

ʦʯʝʥʴ 
ʚʳʩʦʢʘʷ 

ʚʳʩʦʢʘʷ ʥʝ ʜʘʸʪ ʢʘʨ-
ʪʠʥʳ ʧʦ ʚʩʝʡ 
ʧʣʦʱʘʜʠ 

ʀʀ / ʤʘʰʠʥʥʦʝ 
ʦʙʫʯʝʥʠʝ 

ʟʜʦʨʦʚʴʝ, ʩʦʨ-
ʥʷʢʠ, ʙʦʣʝʟʥʠ 

ʥʠʟʢʘʷ ʨʝʘʣʴʥʦʝ 
ʚʨʝʤʷ 

ʣʦʢʘʣʴʥʦ ʚʳʩʦʢʘʷ ʚʳʩʦʢʘʷ ʪʨʝʙʫʝʪ ʦʙʫ-
ʯʝʥʠʷ  

 
ʄʦʥʠʪʦʨʠʥʛ ʛʘʟʦʥʦʚ ʧʨʦʰʸʣ ʧʫʪʴ ʦʪ ʧʨʦʩʪʦʡ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʠ ʢ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʤʫ ʧʨʦʮʝʩ-

ʩʫ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʦʩʪʘʸʪʩʷ ʧʨʝʞʥʝʡ ï ʧʨʝʚʝʥʪʠʚʥʳʡ ʫʭʦʜ ʠ ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ. ʃʫʯʰʝʡ ʩʪʨʘʪʝʛʠʝʡ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʨʘʟʫʤʥʦʝ ʩʦʯʝʪʘʥʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ 
ʠʥʥʦʚʘʮʠʡ.  

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɻʦʣʦʢʪʠʦʥʦʚ, ʀ. ʀ. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʦʯʚʝʥʥʳʭ ʢʦʥʜʠʮʠʦʥʝʨʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʛʘʟʦʥʥʳʭ 

ʪʨʘʚ / ʀ. ʀ. ɻʦʣʦʢʪʠʦʥʦʚ // ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ ʠ ʩʧʝʮʠ-
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УДК 93/94 

ПРОБЛЕМА ЭТНОГЕНЕЗА СЛАВЯН В 
КОНТЕКСТЕ МЕЖДИСЦИПЛИНАРНОГО 
АНАЛИЗА ЛИНГВИСТИЧЕСКИХ И 
АРХЕОЛОГИЧЕСКИХ ДАННЫХ 

Евлампиева Валерия Николаевна, 
Кваша Ариана Александровна 

ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʝʥʠʷè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʨʶʢʦʚʘ ɽʣʝʥʘ ɺʷʯʝʩʣʘʚʦʚʥʘ 

ʢ.ʧʦʣʠʪ.ʥ., ʜʦʮʝʥʪ 
ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʝʥʠʷè 

 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʙʣʝʤʳ ʵʪʥʦʛʝʥʝʟʘ ʠ ʣʦʢʘʣʠʟʘ-
ʮʠʠ ʧʨʘʨʦʜʠʥʳ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ. ɸʚʪʦʨʳ ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʪ ʢʣʶʯʝʚʳʝ ʢʦʥʮʝʧʮʠʠ ʚʳʜʘʶʱʠʭʩʷ ʣʠʥʛʚʠ-
ʩʪʦʚ ʠ ʘʨʭʝʦʣʦʛʦʚ ʍʍïʍʍI ʚʝʢʦʚ, ʘʥʘʣʠʟʠʨʫʷ ʜʠʩʢʫʩʩʠʦʥʥʳʝ ʚʦʧʨʦʩʳ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʦʛʦ ʝʜʠʥʩʪʚʘ ʠ 
ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʠʥʪʝʟʫ ʷʟʳʢʦʚʳʭ ʜʘʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚ ʢʦʥʪʝʢʩʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʪʥʦʛʝʥʝʟ, ʚʦʩʪʦʯʥʳʝ ʩʣʘʚʷʥʝ, ʧʨʘʨʦʜʠʥʘ, ʣʠʥʛʚʠʩʪʠʢʘ, ʘʨʭʝʦʣʦʛʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ. 
  
THE PROBLEM OF SLAVIC ETHNOGENESIS IN THE CONTEXT OF INTERDISCIPLINARY ANALYSIS OF 

LINGUISTIC AND ARCHAEOLOGICAL DATA 
 

Evlampieva Valeria Nikolaevna, 
Kvascha Ariana Aleksandrovna 

 
Scientific adviser: Kryukova Elena Vyacheslavovna  

 
Abstract: The article is devoted to an interdisciplinary study of the problem of ethnogenesis and the localiza-
tion of the ancestral homeland of the Eastern Slavs. The authors systematize the key concepts of prominent 
linguists and archaeologists of the 20th and 21st centuries, analyzing the controversial issues of Balto-Slavic 
unity and migration processes. Special attention is paid to the synthesis of linguistic data and material evi-
dence of archaeological cultures in the context of the formation of national identity.  
Keywords: ethnogenesis, Eastern Slavs, ancestral homeland, linguistics, archaeological culture. 

 
ʂʦʛʜʘ ʯʝʣʦʚʝʢ ʟʘʜʘʝʪʩʷ ʚʘʞʥʳʤ ʜʣʷ ʥʝʛʦ ʚʦʧʨʦʩʦʤ, ʩʪʨʝʤʷʩʴ ʧʦʩʪʠʯʴ ʠʩʪʠʥʥʫʶ ʩʫʱʥʦʩʪʴ ʷʚʣʝ-

ʥʠʡ ʤʠʨʦʟʜʘʥʠʷ, ʦʥ ʥʝʠʟʙʝʞʥʦ ʦʙʨʘʱʘʝʪʩʷ ʢ ʤʥʦʛʦʣʝʪʥʝʤʫ ʦʧʳʪʫ ʥʘʫʯʥʦʛʦ ʦʩʤʳʩʣʝʥʠʷ. ʇʨʠʢʣʘʜʳʚʘʷ 
ʨʫʢʫ ʠ ʨʘʟʫʤ ʢ ʩʘʤʳʤ ʨʘʟʥʳʤ ʘʢʘʜʝʤʠʯʝʩʢʠʤ ʪʨʫʜʘʤ, ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʧʳʪʘʝʪʩʷ ʥʘʡʪʠ ʚ ʥʠʭ ʦʪʚʝʪʳ ʥʘ 
ʦʙʲʝʢʪʳ ʩʚʦʝʛʦ ʥʝʧʦʥʠʤʘʥʠʷ, ʦʩʦʟʥʘʚʘʷ ʚ ʠʪʦʛʝ, ʯʪʦ ʧʦʜʣʠʥʥʦʝ ʟʥʘʥʠʝ ʨʦʞʜʘʝʪʩʷ ʣʠʰʴ ʚ ʝʛʦ ʩʠʩʪʝʤ-
ʥʦʩʪʠ ð ʚ ʦʙʲʝʜʠʥʝʥʠʠ ʜʦʩʪʠʞʝʥʠʡ ʤʥʦʞʝʩʪʚʘ ʜʠʩʮʠʧʣʠʥ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʠʤʝʥʥʦ ʛʫ-
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ʤʘʥʠʪʘʨʥʘʷ ʩʬʝʨʘ ʩʪʘʥʦʚʠʪʩʷ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʥʠʤʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ, ʦʩʦʙʘʷ ʨʦʣʴ ʦʪ-
ʚʦʜʠʪʩʷ ʠʩʪʦʨʠʠ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʧʨʦʩʪʦ ʤʝʭʘʥʠʯʝʩʢʠʡ ʧʝʨʝʯʝʥʴ ʤʠʥʫʚʰʠʭ 
ʩʦʙʳʪʠʡ, ʘ ʥʘʫʢʫ, ʩʧʦʩʦʙʥʫʶ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʤʝʪʦʜʳ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʧʦʟʥʘʥʠʷ ʨʘʜʠ ʚʦʩʩʦʟʜʘʥʠʷ 
ʧʦʣʥʦʪʳ ʮʝʣʦʩʪʥʦʡ ʢʘʨʪʠʥʳ ʧʨʦʰʣʦʛʦ. ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ ʧʫʪʠ ʦʙʨʝʪʘʝʪʩʷ ʛʣʫʙʦʢʦʝ ʦʩʦʟʥʘʥʠʝ ʧʨʝʝʤ-
ʩʪʚʝʥʥʦʩʪʠ ʧʦʢʦʣʝʥʠʡ ʠ ʩʚʷʟʠ ʚʨʝʤʝʥ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʟʨʝʣʦʛʦ 
ʦʙʱʝʩʪʚʘ. 

ʇʦʜʦʙʥʳʡ ʠʥʪʝʨʝʩ ʢ ʙʳʣʦʤʫ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʯʘʩʪʥʦʛʦ ʧʦʠʩʢʘ, ʩʪʘʥʦʚʷʩʴ ʜʝ-
ʣʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʘʞʥʦʩʪʠ. ɺʦʧʨʦʩ ʦʙ ʠʩʪʦʢʘʭ ʩʦʙʩʪʚʝʥʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ, ʦ ʟʘʯʘʪʢʘʭ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʩʪʠ ʠ ʢʫʣʴʪʫʨʥʳʭ ʢʦʨʥʷʭ ʚʩʝʛʜʘ ʙʫʜʝʪ ʟʘʥʠʤʘʪʴ ʧʨʠʦʨʠʪʝʪʥʦʝ ʤʝʩʪʦ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʩʦʟʥʘʥʠʠ, 
ʥʘʧʨʷʤʫʶ ʚʣʠʷʷ ʥʘ ʧʦʥʠʤʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʫʪʠ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ, ʚ ʨʘʤʢʘʭ ʦʙʩʫʞʜʝʥʠʷ ʦʪʝʯʝ-
ʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ ʧʨʦʙʣʝʤʘ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʘʨʦʜʠʥʳ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ ʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʦʩʪʨʦʪʫ, ʷʚ-
ʣʷʷʩʴ ʥʝ ʧʨʦʩʪʦ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ, ʘ ʥʘʩʪʦʷʱʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚ ʥʘʮʠʦ-
ʥʘʣʴʥʦʡ ʩʘʤʦʙʳʪʥʦʩʪʠ. ʉʘʤʘ ʧʨʠʨʦʜʘ ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʦʛʦ ʵʪʥʦʛʝʥʝʟʘ ð ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʥʘʨʦʜʘ, ʩʪʘʚʰʝʛʦ ʦʩʥʦʚʦʡ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʝʚʨʦʧʝʡʩʢʠʭ ʥʘʮʠʡ, ð ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 
ʩʣʦʞʥʳʭ ʠ ʟʘʭʚʘʪʳʚʘʶʱʠʭ ʫʟʣʦʚ ʚ ʧʦʣʦʪʥʝ ʠʩʪʦʨʠʯʝʩʢʦʡ ʥʘʫʢʠ. ʇʦʩʪʠʞʝʥʠʝ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʪʨʝʙʫʝʪ 
ʩʦʶʟʘ ʣʠʥʛʚʠʩʪʠʢʠ, ʘʥʪʨʦʧʦʣʦʛʠʠ, ʵʪʥʦʛʨʘʬʠʠ ʠ ʘʨʭʝʦʣʦʛʠʠ, ʪʘʢ ʢʘʢ ʥʠ ʦʜʥʘ ʠʟ ʵʪʠʭ ʥʘʫʢ ʚ ʦʪʜʝʣʴʥʦʩʪʠ 
ʥʝ ʩʧʦʩʦʙʥʘ ʜʘʪʴ ʠʩʯʝʨʧʳʚʘʶʱʠʡ ʦʪʚʝʪ, ʥʝ ʨʠʩʢʫʷ ʦʢʘʟʘʪʴʩʷ ʚ ʪʫʧʠʢʝ ʨʘʟʨʦʟʥʝʥʥʳʭ ʠ ʦʰʠʙʦʯʥʳʭ ʪʝʦ-
ʨʠʡ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʦʩʚʝʱʝʥʠʝ ʢʣʶʯʝʚʳʭ ʢʦʥʮʝʧʮʠʡ, ʚ ʢʦʪʦʨʳʭ 
ʨʦʩʩʠʡʩʢʠʝ ʠ ʩʦʚʝʪʩʢʠʝ ʫʯʝʥʳʝ ʧʳʪʘʣʠʩʴ ʨʘʟʛʘʜʘʪʴ ʪʘʡʥʫ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʣʘʚʷʥ, ʦʧʠʨʘʷʩʴ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʥʘ ʜʘʥʥʳʝ ʙʦʣʝʝ ʰʠʨʦʢʠʭ ʜʠʩʮʠʧʣʠʥ ð ʷʟʳʢʦʟʥʘʥʠʷ ʠ ʘʨʭʝʦʣʦʛʠʠ. ʆʙʰʠʨʥʦʩʪʴ ʥʘʢʦʧʣʝʥʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ: ʦʙʨʘʪʠʤʩʷ ʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʪʨʫʜʘʤ 
ʣʠʥʛʚʠʩʪʦʚ, ʜʘʥʥʳʝ ʥʘʫʢʠ ʢʦʪʦʨʳʭ ʩʣʫʞʘʪ ʞʠʚʳʤ ʭʨʘʥʠʣʠʱʝʤ ʧʘʤʷʪʠ ʥʘʨʦʜʘ ð ɸʣʝʢʩʝʷ ɸʣʝʢʩʘʥʜʨʦ-
ʚʠʯʘ ʐʘʭʤʘʪʦʚʘ ʠ ʆʣʝʛʘ ʅʠʢʦʣʘʝʚʠʯʘ ʊʨʫʙʘʯʸʚʘ, ʨʘʩʩʤʦʪʨʠʤ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʚʟʛʣʷʜ ɺʣʘʜʠʤʠʨʘ ʗʢʦ-
ʚʣʝʚʠʯʘ ʇʝʪʨʫʭʠʥʘ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʫʝʤ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ ʚ ʨʘʙʦʪʘʭ ɹʦʨʠʩʘ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ 
ʈʳʙʘʢʦʚʘ, ʇʝʪʨʘ ʅʠʢʦʣʘʝʚʠʯʘ ʊʨʝʪʴʷʢʦʚʘ ʠ ɺʘʣʝʥʪʠʥʘ ɺʘʩʠʣʴʝʚʠʯʘ ʉʝʜʦʚʘ ʚ ʩʦʜʨʫʞʝʩʪʚʝ ʩ ʢʦʪʦʨʳʤ 
ʚʩʝʛʜʘ ʚʳʩʪʫʧʘʣ ʝʛʦ ʧʝʪʝʨʙʫʨʛʩʢʠʡ ʢʦʣʣʝʛʘ ɼʤʠʪʨʠʡ ɸʣʝʢʩʝʝʚʠʯ ʄʘʯʠʥʩʢʠʡ. 

ʆʙʨʘʱʘʷʩʴ ʢ ʢʦʥʢʨʝʪʥʳʤ ʥʘʫʯʥʳʤ ʢʦʥʮʝʧʮʠʷʤ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ çʧʨʠʙʘʣʪʠʡʩʢʫʶ ʪʝʦ-
ʨʠʶè ɸʣʝʢʩʝʷ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ ʐʘʭʤʘʪʦʚʘ, ʚʳʜʚʠʥʫʪʫʶ ʚ ʥʘʯʘʣʝ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ. ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʧʦ-
ʣʘʛʘʣ, ʯʪʦ ʧʫʪʴ ʩʣʘʚʷʥʩʪʚʘ ʥʘʯʠʥʘʣʩʷ ʚ ʪʝʩʥʦʤ ʩʦʶʟʝ ʩ ʙʘʣʪʩʢʠʤʠ ʧʣʝʤʝʥʘʤʠ, ʢʦʛʜʘ ʠʟ ʠʥʜʦʝʚʨʦʧʝʡ-
ʩʢʦʡ ʩʝʤʴʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʳʜʝʣʠʣʘʩʴ ʝʜʠʥʘʷ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʘʷ ʦʙʱʥʦʩʪʴ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʚ-
ʰʘʷ ʚ ʢʫʣʴʪʫʨʥʦʡ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʙʣʠʟʦʩʪʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. ʇʝʨʚʫʶ ʧʨʘʨʦʜʠʥʫ 
ʩʣʘʚʷʥ ð ʤʝʩʪʦ ʦʬʦʨʤʣʝʥʠʷ ʠʭ ʧʨʘʷʟʳʢʘ ð ʐʘʭʤʘʪʦʚ ʣʦʢʘʣʠʟʦʚʘʣ ʚ ʤʝʞʜʫʨʝʯʴʝ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ 
ʅʝʤʘʥʘ ʠ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʘʣʪʳ, ʧʦ ʝʛʦ ʨʘʩʯʝʪʘʤ, ʟʘʥʠʤʘʣʠ ʟʝʤʣʠ ʚʜʦʣʴ ʩʘʤʦʡ ʨʝʢʠ 
ʅʝʤʘʥ. ɺʪʦʨʘʷ ʧʨʘʨʦʜʠʥʘ, ʩʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ, ʦʬʦʨʤʠʣʘʩʴ ʧʦʟʞʝ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɺʠʩʣʳ, ʢʫʜʘ ʩʣʘ-
ʚʷʥʝ ʧʝʨʝʤʝʩʪʠʣʠʩʴ ʚʦ ʚʪʦʨʦʤ ʚʝʢʝ ʥʘʰʝʡ ʵʨʳ ʚʩʣʝʜ ʟʘ ʜʚʠʞʝʥʠʝʤ ʛʝʨʤʘʥʩʢʠʭ ʧʣʝʤʝʥ ʥʘ ʶʛ. ʀʤʝʥʥʦ 
ʇʦʚʠʩʣʠʥʴʝ ʧʦʩʣʫʞʠʣʦ ʪʝʤ ʠʩʪʦʨʠʯʝʩʢʠʤ ʧʣʘʮʜʘʨʤʦʤ, ʩ ʢʦʪʦʨʦʛʦ ʥʘʯʘʣʦʩʴ ʚʝʣʠʢʦʝ ʨʘʩʩʝʣʝʥʠʝ ʧʦ 
ʢʦʥʪʠʥʝʥʪʫ, ʛʜʝ ʫʞʝ ʧʫʪʠ ʩʣʘʚʷʥ ʨʘʟʦʰʣʠʩʴ. ʆʜʥʘ ʯʘʩʪʴ ʫʩʪʨʝʤʠʣʘʩʴ ʥʘ ʟʘʧʘʜ, ʢ ʙʝʨʝʛʘʤ ʆʜʝʨʘ ʠ ʕʣʴ-
ʙʳ, ʘ ʜʨʫʛʘʷ, ʧʦʩʣʝ ʟʘʢʘʪʘ ʠʤʧʝʨʠʠ ʛʫʥʥʦʚ ʚ ʩʝʨʝʜʠʥʝ ʧʷʪʦʛʦ ʚʝʢʘ, ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʝ ʢ ɼʫʥʘʶ. ʋʞʝ ʚ 
ʰʝʩʪʦʤ ʩʪʦʣʝʪʠʠ ʵʪʘ ʶʞʥʘʷ ʚʝʪʚʴ ʨʘʟʜʝʣʠʣʘʩʴ ʚʥʦʚʴ: ʯʘʩʪʴ ʧʣʝʤʝʥ ʫʰʣʘ ʥʘ ʚʦʩʪʦʢ, ʦʩʚʘʠʚʘʷ ʙʝʨʝʛʘ 
ɼʥʝʧʨʘ ʠ ɼʥʝʩʪʨʘ, ʘ ʦʩʪʘʣʴʥʳʝ ʧʨʦʜʦʣʞʠʣʠ ʧʫʪʴ ʚʛʣʫʙʴ ɹʘʣʢʘʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʟʘʚʝʨʰʘʷ ʚʝʣʠʯʝ-
ʩʪʚʝʥʥʫʶ ʢʘʨʪʠʥʫ ʩʪʘʥʦʚʣʝʥʠʷ ʩʣʘʚʷʥʩʢʦʛʦ ʤʠʨʘ [1, ʩ. 24]. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʵʪʦʤ ʥʘʫʯʥʦʤ ʧʦʠʩʢʝ ʟʘʥʠʤʘʶʪ ʪʨʫʜʳ ʆʣʝʛʘ ʅʠʢʦʣʘʝʚʠʯʘ ʊʨʫʙʘʯʸʚʘ ð ʚʳʜʘʶ-
ʱʝʛʦʩʷ ʣʠʥʛʚʠʩʪʘ, ʯʴʠ ʨʘʙʦʪʳ ʚ ʧʦʩʣʝʜʥʝʡ ʯʝʪʚʝʨʪʠ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʚʜʦʭʥʫʣʠ ʥʦʚʫʶ ʞʠʟʥʴ ʚ ʢʣʘʩʩʠ-
ʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʩʣʘʚʷʥʩʪʚʘ. ɽʛʦ çʥʝʦʜʫʥʘʡʩʢʘʷ ʪʝʦʨʠʷè [2, ʩ. 64] ʩʪʘʣʘ ʤʘʩ-
ʰʪʘʙʥʳʤ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝʤ ʜʨʝʚʥʠʭ ʧʨʝʜʘʥʠʡ, ʧʦʜʢʨʝʧʣʝʥʥʳʤ ʩʪʨʦʛʠʤ ʘʥʘʣʠʟʦʤ ʷʟʳʢʦʚʳʭ ʜʘʥʥʳʭ. 
ʊʨʫʙʘʯʸʚ ʣʦʢʘʣʠʟʦʚʘʣ ʧʨʘʨʦʜʠʥʫ ʩʣʘʚʷʥʩʢʠʭ ʧʣʝʤʝʥ ʚ ʉʨʝʜʥʝʤ ʇʦʜʫʥʘʚʴʝ, ʦʧʠʨʘʷʩʴ ʥʘ ʫʜʠʚʠʪʝʣʴʥʦʝ 
ʩʦʟʚʫʯʠʝ ʬʦʣʴʢʣʦʨʥʳʭ ʤʦʪʠʚʦʚ ʠ ʪʦʧʦʥʠʤʠʯʝʩʢʠʭ ʟʘʛʘʜʦʢ. ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʚʝʩʦʤʳʭ ʘʨʛʫʤʝʥʪʦʚ 
ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʧʨʠʚʦʜʠʣ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʚ ʧʘʤʷʪʠ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ ʜʨʝʚʥʠʝ ʧʝʩʥʠ ʦ ɼʫʥʘʝ ð ʞʠʚʳʝ 
ʦʪʛʦʣʦʩʢʠ ʜʘʣʝʢʦʛʦ ʧʨʦʰʣʦʛʦ, ʢʦʪʦʨʳʝ, ʚʦʧʨʝʢʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʫʜʘʣʝʥʥʦʩʪʠ, ʧʨʦʜʦʣʞʘʣʠ ʞʠʪʴ ʚ 
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ʥʘʨʦʜʥʦʤ ʩʦʟʥʘʥʠʠ ʢʘʢ ʩʠʤʚʦʣ ʙʳʣʦʛʦ ʦʪʝʯʝʩʪʚʘ. ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʳʤ ʚ ʨʘʙʦʪʘʭ ʊʨʫʙʘʯʸʚʘ ʧʨʝʜʩʪʘ-
ʝʪ ʠ ʚʟʛʣʷʜ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʟʚʘʥʠʷ. ʋʯʝʥʳʡ ʧʦʣʘʛʘʣ, ʯʪʦ ʧʦʜʣʠʥʥʳʝ ʠʩʪʦʢʠ ʵʪʥʦʩʘ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ 
ʥʝ ʪʘʤ, ʛʜʝ ʩʣʘʚʷʥʩʢʘʷ ʪʦʧʦʥʠʤʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʠʙʦʣʝʝ ʛʫʩʪʦ ʠ ʦʯʝʚʠʜʥʦ, ʢʘʢ ʵʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 
ʇʨʠʢʘʨʧʘʪʴʝ, ʘ ʪʘʤ, ʛʜʝ ʦʥʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩ ʪʨʫʜʦʤ, ʩʢʨʳʚʘʷʩʴ ʟʘ ʥʘʩʣʦʝʥʠʷʤʠ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʵʧʦʭ. 
ɺʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʦʜʥʦʪʠʧʥʳʭ ʥʘʟʚʘʥʠʡ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʩʢʦʨʝʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʠʦʜʝ ʘʢʪʠʚʥʦʛʦ 
ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʟʝʤʝʣʴ, ʪʦʛʜʘ ʢʘʢ ʚ ʠʩʢʦʥʥʦʤ ʘʨʝʘʣʝ ʦʙʠʪʘʥʠʷ ʵʪʠ ʩʣʝʜʳ ʚʩʝʛʜʘ ʙʦʣʝʝ ʩʜʝʨʞʘʥʥʳ ʠ 
ʛʣʫʙʦʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʚ ʫʞʝ ʜʚʝ ʢʦʥʮʝʧʮʠʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʝʩʣʠ ʜʣʷ ʐʘʭʤʘʪʦʚʘ ʙʘʩʩʝʡʥ 
ɺʠʩʣʳ ʧʨʝʜʩʪʘʚʣʷʣʩʷ ʢʦʣʳʙʝʣʴʶ ʩʣʘʚʷʥʩʢʦʛʦ ʨʘʩʩʝʣʝʥʠʷ ʧʦ ɽʚʨʦʧʝ, ʪʦ ʚ ʢʦʥʮʝʧʮʠʠ ʊʨʫʙʘʯʸʚʘ ʵʪʦʪ 
ʨʝʛʠʦʥ ʚʳʛʣʷʜʠʪ ʣʠʰʴ ʚʨʝʤʝʥʥʳʤ ʧʨʠʩʪʘʥʠʱʝʤ. 

ʇʝʨʝʭʦʜ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ɺʣʘʜʠʤʠʨʘ ʗʢʦʚʣʝʚʠʯʘ ʇʝʪʨʫʭʠʥʘ, ʯʴʷ ʥʘʫʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʟʚʝʨ-
ʥʫʣʘʩʴ ʥʘ ʨʫʙʝʞʝ ʜʚʘʜʮʘʪʦʛʦ ʠ ʜʚʘʜʮʘʪʴ ʧʝʨʚʦʛʦ ʩʪʦʣʝʪʠʡ, ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʥʦʚʳʡ ʵʪʘʧ ʚ ʦʩʤʳʩʣʝ-
ʥʠʠ ʩʣʘʚʷʥʩʢʦʛʦ ʧʨʦʰʣʦʛʦ. ɽʛʦ ʧʦʜʭʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʜʫʤʯʠʚʳʡ ʩʠʥʪʝʟ, ʚ ʢʦʪʦʨʦʤ ʜʘʥʥʳʝ ʷʟʳ-
ʢʦʟʥʘʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʩ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ ʘʨʭʝʦʣʦʛʠʠ, ʦʙʨʘʟʫʷ ʩʚʦʝʛʦ ʨʦʜʘ ʠʥʪʝʣʣʝʢ-
ʪʫʘʣʴʥʳʡ ʢʦʤʧʨʦʤʠʩʩ. ʇʝʪʨʫʭʠʥ ʥʝ ʧʨʦʩʪʦ ʚʳʙʠʨʘʝʪ ʦʜʥʫ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʠʧʦʪʝʟ, ʥʦ ʚʳʩʪʨʘʠʚʘʝʪ 
ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʦʞʝʥʠʷ çʧʨʠʙʘʣʪʠʡʩʢʦʡè ʠ çʜʫʥʘʡʩʢʦʡè ʪʝʦʨʠʡ ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ ʚʟʘʠʤʦʠʩʢʣʶ-
ʯʘʶʱʠʤʠ, ʜʦʧʦʣʥʷʷ ʜʨʫʛ ʜʨʫʛʘ ʚ ʧʦʠʩʢʘʭ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʨʘʚʜʳ. ʆʥ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʨʤʠʥ çʚʝ-
ʥʝʜʳè, ʢʦʪʦʨʳʡ ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʩʷ ʙʝʟʫʩʣʦʚʥʳʤ ʩʠʥʦʥʠʤʦʤ ʨʘʥʥʠʭ ʩʣʘʚʷʥ [3, ʩ. 126]. ʇʝʪʨʫʭʠʥ 
ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʜʦʙʥʦʝ ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʤʘʥʯʠʚʳʤ: ʚ ʨʘʟʥʳʝ ʵʧʦʭʠ ʠ ʚ ʨʘʟʣʠʯʥʳʭ 
ʢʦʥʪʝʢʩʪʘʭ ʵʪʦ ʠʤʷ ʤʦʛʣʦ ʩʣʫʞʠʪʴ ʫʩʣʦʚʥʳʤ ʦʙʦʟʥʘʯʝʥʠʝʤ ʜʣʷ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ, 
ʯʪʦ ʪʨʝʙʫʝʪ ʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʧʨʝʜʝʣʴʥʦʡ ʚʥʠʤʘʪʝʣʴʥʦʩʪʠ ʢ ʜʝʪʘʣʷʤ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʫʧʦʤʠʥʘʥʠʷ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʢʦʥʮʝʧʮʠʠ ɺʣʘʜʠʤʠʨʘ ʗʢʦʚʣʝʚʠʯʘ ʟʘʥʠʤʘʝʪ ɼʫʥʘʡ, ʦʜʥʘʢʦ ʝʛʦ ʨʦʣʴ ʪʨʘʢʪʫʝʪʩʷ 
ʫʯʝʥʳʤ ʠʥʘʯʝ, ʯʝʤ ʚ ʪʨʫʜʘʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ʅʝ ʧʦʤʝʱʘʷ ʟʜʝʩʴ ʠʩʢʦʥʥʫʶ ʧʨʘʨʦʜʠʥʫ ʩʣʘʚʷʥʩʢʦʛʦ 
ʵʪʥʦʩʘ, ʦʥ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠʟʥʘʝʪ ʟʘ ʵʪʠʤ ʨʝʛʠʦʥʦʤ ʩʪʘʪʫʩ ʩʘʢʨʘʣʴʥʦʛʦ ʮʝʥʪʨʘ. ɺ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ 
ʫʥʠʢʘʣʴʥʳʡ ʩʠʥʪʝʟ ʠʜʝʡ: ʧʨʠʥʠʤʘʷ ʦʪ ʐʘʭʤʘʪʦʚʘ ʪʝʟʠʩ ʦ ʩʝʚʝʨʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʩʣʘʚʷʥʩʢʠʭ ʠʩʪʦʢʦʚ ʠ 
ʠʭ ʙʣʠʟʦʩʪʠ ʢ ʙʘʣʪʩʢʦʤʫ ʤʠʨʫ, ʇʝʪʨʫʭʠʥ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʛʣʘʰʘʝʪʩʷ ʩ ʊʨʫʙʘʯʸʚʳʤ ʚ ʚʦʧʨʦʩʝ ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʩʦʟʥʘʥʠʷ. ɼʫʥʘʡ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʚʠʜʠʪʩʷ ʥʝ ʤʝʩʪʦʤ ʬʠʟʠʯʝʩʢʦʛʦ 
ʨʦʞʜʝʥʠʷ ʥʘʨʦʜʘ, ʘ ʧʨʦʩʪʨʘʥʩʪʚʦʤ çʦʙʨʝʪʝʥʠʷ ʠʤʝʥʠè ð ʚʪʦʨʦʡ ʨʦʜʠʥʦʡ, ʛʜʝ ʩʣʘʚʷʥʩʪʚʦ ʦʢʦʥʯʘʪʝʣʴ-
ʥʦ ʦʩʦʟʥʘʣʦ ʩʝʙʷ ʢʘʢ ʝʜʠʥʩʪʚʦ [4, ʩ. 92].  ʕʪʘ ʛʣʫʙʦʢʘʷ ʜʫʭʦʚʥʘʷ ʩʚʷʟʴ ʩ ʙʝʨʝʛʘʤʠ ɼʫʥʘʷ ʥʘʭʦʜʠʪ ʧʦʜ-
ʪʚʝʨʞʜʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʜʘʥʥʳʭ ʣʠʥʛʚʠʩʪʠʢʠ, ʥʦ ʠ ʚ ʞʠʚʦʡ ʪʢʘʥʠ ʣʝʪʦʧʠʩʝʡ ʠ ʬʦʣʴʢʣʦʨʘ. ʕʪʦ ʤʦʞʥʦ 
ʧʨʦʩʣʝʜʠʪʴ ʠ ʚ ʫʩʪʨʝʤʣʝʥʠʷʭ ʢʥʷʟʷ ʉʚʷʪʦʩʣʘʚʘ, ʞʝʣʘʚʰʝʛʦ ʧʝʨʝʥʝʩʪʠ ʩʪʦʣʠʮʫ ʥʘ ʜʫʥʘʡʩʢʠʝ ʙʝʨʝʛʘ, ʠ 
ʚ ʥʘʨʦʜʥʳʭ ʧʨʝʜʘʥʠʷʭ, ʛʜʝ ʵʪʘ ʨʝʢʘ ʧʨʝʜʩʪʘʝʪ ʩʠʤʚʦʣʠʯʝʩʢʠʤ ʧʨʝʜʝʣʦʤ ʞʠʟʥʝʥʥʦʛʦ ʧʫʪʠ ʜʘʞʝ ʜʣʷ ʪʝʭ 
ʛʝʨʦʝʚ, ʯʴʷ ʩʫʜʴʙʘ, ʢʘʟʘʣʦʩʴ ʙʳ, ʙʳʣʘ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ɺʦʣʛʦʡ. ʇʨʠ ʵʪʦʤ ʇʝʪʨʫʭʠʥ ʧʦʜʯʝʨʢʠʚʘʝʪ, 
ʯʪʦ ʧʦʠʩʢʠ çʧʝʨʚʠʯʥʦʡè ʧʨʘʨʦʜʠʥʳ ʥʘ ʩʝʚʝʨʝ ʧʦʢʘ ʥʝ ʧʨʠʚʝʣʠ ʢ ʦʪʢʨʳʪʠʶ ʝʜʠʥʦʡ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ 
ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʧʨʠʟʥʘʪʴ ʩʣʘʚʷʥʩʢʦʡ ʢʦʣʳʙʝʣʴʶ. ʎʝʥʪʨʘʣʴʥʳʤ ʟʚʝ-
ʥʦʤ, ʩʚʷʟʳʚʘʶʱʠʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʜʦʛʘʜʢʠ ʩ ʦʩʷʟʘʝʤʦʡ ʨʝʘʣʴʥʦʩʪʴʶ ʧʨʦʰʣʦʛʦ, ʚ ʨʘʙʦʪʘʭ ʇʝʪʨʫʭʠʥʘ 
ʚʳʩʪʫʧʘʝʪ ʧʨʘʞʩʢʦ-ʢʦʨʯʘʢʩʢʘʷ ʢʫʣʴʪʫʨʘ. ɽʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʫʢʠ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ: ʚʨʝʤʷ ʝʝ ʩʫʱʝ-
ʩʪʚʦʚʘʥʠʷ ʩʦʚʧʘʜʘʝʪ ʩ ʧʝʨʚʳʤʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ ʠʩʪʦʨʠʢʦʚ ʦ ʩʣʘʚʷʥʘʭ, ʘ ʘʨʝʘʣ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʷ ð ʦʪ ʕʣʴʙʳ ʜʦ ɼʥʝʧʨʘ ð ʚ ʪʦʯʥʦʩʪʠ ʧʦʚʪʦʨʷʝʪ ʢʦʥʪʫʨʳ ʩʣʘʚʷʥʩʢʦʛʦ ʨʘʩʩʝʣʝʥʠʷ, ʦʧʠ-
ʩʘʥʥʳʝ ʚ ʭʨʦʥʠʢʘʭ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʝʝ ʨʘʥʥʠʭ ʠ ʩʧʦʨʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʟʘʨʫʙʠʥʝʮʢʘʷ ʠʣʠ 
ʯʝʨʥʷʭʦʚʩʢʘʷ ʢʫʣʴʪʫʨʳ, ʧʨʘʞʩʢʦ-ʢʦʨʯʘʢʩʢʠʝ ʜʨʝʚʥʦʩʪʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝʧʨʝʨʳʚʥʫʶ ʠ ʷʩʥʫʶ ʩʚʷʟʴ ʩ 
ʧʦʩʣʝʜʫʶʱʠʤʠ ʩʣʘʚʷʥʩʢʠʤʠ ʧʘʤʷʪʥʠʢʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʥʝʡ ʢʘʢ ʦ ʧʝʨʚʦʤ ʥʝʦʩʧʦʨʠʤʦʤ 
ʤʘʪʝʨʠʘʣʴʥʦʤ ʚʦʧʣʦʱʝʥʠʠ ʩʣʘʚʷʥʩʢʦʛʦ ʤʠʨʘ ʚ ʠʩʪʦʨʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʫʜʳ ɺʣʘʜʠʤʠʨʘ ʗʢʦʚʣʝʚʠʯʘ ʇʝʪʨʫʭʠʥʘ ʧʦʜʚʦʜʷʪ ʚʘʞʥʫʶ ʯʝʨʪʫ ʧʦʜ ʣʠʥʛʚʠʩʪʠ-
ʯʝʩʢʠʤ ʵʪʘʧʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʩʣʦʚʦ ʠ ʪʝʢʩʪ ʜʘʶʪ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ 
ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ ʵʪʥʦʛʝʥʝʟʘ, ʦʜʥʘʢʦ ʜʣʷ ʧʦʣʥʦʪʳ ʢʘʨʪʠʥʳ ʦʥʠ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʜʪʚʝʨʞʜʝʥʠʠ çʷʟʳ-
ʢʦʤ ʟʝʤʣʠè ð ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʘ ʧʨʝʜʦʩʪʘʚʠʪʴ ʪʦʣʴʢʦ ʘʨʭʝʦʣʦʛʠʷ. 
ʈʦʣʴ ʵʪʦʡ ʥʘʫʢʠ ʚ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʵʪʥʦʛʝʥʝʟʘ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ, ʚʝʜʴ, ʦʧʠʨʘʷʩʴ ʥʘ ʢʦʤʧʣʝʢʩ ʝʩʪʝ-
ʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʷ ʬʦʥʜ ʠʩʪʦʯʥʠʢʦʚ, ʦʥʘ ʩʧʦʩʦʙʥʘ ʚʦʩʩʦʟʜʘʪʴ ʠʩʪʦʨʠʯʝ-
ʩʢʫʶ ʢʦʥʢʨʝʪʠʢʫ ʪʘʤ, ʛʜʝ ʙʝʟʤʦʣʚʩʪʚʫʶʪ ʧʠʩʴʤʝʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʠ ʟʘʪʠʭʘʝʪ ʵʭʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ 
ʨʝʢʦʥʩʪʨʫʢʮʠʡ. ʀʪʘʢ, ʥʘʯʥʝʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʢʦʥʮʝʧʮʠʡ ʧʦʠʩʪʠʥʝ ʚʝʣʠʢʠʭ ʤʘʩʪʝʨʦʚ ʘʨʭʝʦʣʦʛʠʠ. 
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ʇʝʨʚʳʤ ʩʨʝʜʠ ʥʠʭ ʧʦ ʧʨʘʚʫ ʩʪʦʠʪ ʠʤʷ ʘʢʘʜʝʤʠʢʘ ɹʦʨʠʩʘ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ ʈʳʙʘʢʦʚʘ, ʯʝʡ ʚʟʛʣʷʜ 
ʥʘ ʩʣʘʚʷʥʩʢʫʶ ʧʨʘʨʦʜʠʥʫ ʦʪʣʠʯʘʣʩʷ ʧʦʠʩʪʠʥʝ ʤʦʥʫʤʝʥʪʘʣʴʥʳʤ ʤʘʩʰʪʘʙʦʤ. ʆʧʠʨʘʷʩʴ ʥʘ ʛʣʫʙʦʢʠʡ 
ʘʥʘʣʠʟ ʦʛʨʦʤʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ð ʦʪ ʙʝʨʝʛʦʚ ʆʜʝʨʘ ʜʦ ʩʝʜʦʛʦ ɼʥʝ-
ʧʨʘ, ð ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʚʳʩʪʨʘʠʚʘʣ ʪʝʦʨʠʶ ʤʥʦʛʦʚʝʢʦʚʦʡ ʦʩʝʜʣʦʩʪʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʪʦʨʦʥʥʠʢʦʚ ʨʝʪʨʦ-
ʩʧʝʢʪʠʚʥʦʛʦ ʧʦʠʩʢʘ, ʈʳʙʘʢʦʚ ʠʩʭʦʜʠʣ ʠʟ ʠʜʝʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ, ʧʦʣʘʛʘʷ, ʯʪʦ ʩʣʘʚʷʥʩʢʠʡ 
ʤʠʨ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʚʫʭ ʪʳʩʷʯʝʣʝʪʠʡ ʨʘʟʚʠʚʘʣʩʷ ʚ ʛʨʘʥʠʮʘʭ ʩʚʦʝʛʦ ʠʩʢʦʥʥʦʛʦ ʘʨʝʘʣʘ, ʠ ʣʠʰʴ ʚ ʨʘʥ-
ʥʝʤ ʩʨʝʜʥʝʚʝʢʦʚʴʝ ʝʛʦ ʞʠʟʥʝʥʥʘʷ ʵʥʝʨʛʠʷ ʚʳʧʣʝʩʥʫʣʘʩʴ ʚ ʤʘʩʰʪʘʙʥʦʤ ʨʘʩʩʝʣʝʥʠʠ ʧʦ ʢʦʥʪʠʥʝʥʪʫ. ɺ 
ʵʪʦʡ ʚʝʣʠʯʝʩʪʚʝʥʥʦʡ ʧʘʥʦʨʘʤʝ ʈʳʙʘʢʦʚ ʚʳʜʝʣʷʣ ʧʷʪʴ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ, ʧʝʨʚʳʡ ʠʟ ʢʦʪʦʨʳʭ ʫʭʦʜʠʣ 
ʢʦʨʥʷʤʠ ʚ ʵʧʦʭʫ ʧʦʟʜʥʝʡ ʙʨʦʥʟʳ. ʀʤʝʥʥʦ ʚ ʪʰʠʥʝʮʢʦ-ʢʦʤʘʨʦʚʩʢʦʡ ʢʫʣʴʪʫʨʝ ʩʝʨʝʜʠʥʳ ʚʪʦʨʦʛʦ ʪʳʩʷʯʝ-
ʣʝʪʠʷ ʜʦ ʥʘʰʝʡ ʵʨʳ ʦʥ ʚʠʜʝʣ ʪʝ ʩʘʤʳʝ ʟʘʯʘʪʢʠ ʩʣʘʚʷʥʩʢʦʛʦ ʝʜʠʥʩʪʚʘ, ʯʪʦ ʧʨʦʩʪʝʨʣʠʩʴ ʦʪ ʆʜʝʨʘ ʜʦ 
ʣʝʚʦʙʝʨʝʞʴʷ ɼʥʝʧʨʘ. ʇʦʩʣʝʜʫʶʱʠʡ ʣʫʞʠʮʢʦ-ʩʢʠʬʩʢʠʡ ʧʝʨʠʦʜ ʧʨʝʜʩʪʘʚʣʷʣʩʷ ʫʯʝʥʦʤʫ ʚʨʝʤʝʥʝʤ 
ʩʣʦʞʥʦʡ ʵʪʥʠʯʝʩʢʦʡ ʤʦʟʘʠʢʠ: ʩʣʘʚʷʥʩʢʠʡ ʵʪʥʦʩ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝ ʪʦʣʴʢʦ ʣʫʞʠʮʢʠʤʠ 
ʠ ʯʝʨʥʦʣʝʩʩʢʠʤʠ ʧʣʝʤʝʥʘʤʠ, ʥʦ ʠ ʣʝʛʝʥʜʘʨʥʳʤʠ çʩʢʠʬʘʤʠ-ʧʘʭʘʨʷʤʠè ð ʩʢʦʣʦʪʘʤʠ, ʯʝʡ ʟʝʤʣʝʜʝʣʴ-
ʯʝʩʢʠʡ ʫʢʣʘʜ ʨʘʟʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣ ʠʭ ʦʪ ʢʦʯʝʚʥʠʢʦʚ ʩʪʝʧʠ [5, ʩ. 184]. ʇʝʨʝʞʠʚ ʵʧʦʭʫ ʧʦʪʨʷʩʝʥʠʡ ʠ ʨʘʩ-
ʧʘʜʘ ʜʨʝʚʥʠʭ ʩʦʶʟʦʚ, ʧʨʘʩʣʘʚʷʥʝ, ʩʦʛʣʘʩʥʦ ʈʳʙʘʢʦʚʫ, ʚʥʦʚʴ ʦʙʨʝʣʠ ʝʜʠʥʩʪʚʦ ʚ ʨʘʤʢʘʭ ʧʰʝʚʦʨʩʢʦʡ ʠ 
ʟʘʨʫʙʠʥʝʮʢʦʡ ʢʫʣʴʪʫʨ ʥʘ ʨʫʙʝʞʝ ʵʨ. ʇʨʦʡʜʷ ʩʢʚʦʟʴ ʛʦʨʥʠʣʦ ʨʠʤʩʢʦʛʦ ʚʣʠʷʥʠʷ ʠ ʛʫʥʥʩʢʦʛʦ ʥʘʰʝʩʪʚʠʷ, 
ʵʪʦʪ ʤʠʨ ʚʳʰʝʣ ʢ ʰʝʩʪʦʤʫ ʩʪʦʣʝʪʠʶ ʥʘʰʝʡ ʵʨʳ ʦʙʥʦʚʣʝʥʥʳʤ ʠ ʛʦʪʦʚʳʤ ʢ ʚʝʣʠʢʦʤʫ ʦʩʚʦʝʥʠʶ ʝʚʨʦ-
ʧʝʡʩʢʠʭ ʧʨʦʩʪʦʨʦʚ, ʩʦʭʨʘʥʠʚ ʧʨʠ ʵʪʦʤ ʥʝʨʘʟʨʳʚʥʫʶ ʩʚʷʟʴ ʩʦ ʩʚʦʠʤʠ ʜʨʝʚʥʝʡʰʠʤʠ ʠʩʪʦʢʘʤʠ. 

ʀʥʳʤ, ʙʦʣʝʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤ ʠ ʜʠʩʢʫʩʩʠʦʥʥʳʤ, ʧʨʝʜʩʪʘʝʪ ʧʝʨʝʜ ʥʘʤʠ ʧʫʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʇʝʪ-
ʨʘ ʅʠʢʦʣʘʝʚʠʯʘ ʊʨʝʪʴʷʢʦʚʘ. ɺʠʜʥʳʡ ʩʦʚʝʪʩʢʠʡ ʘʨʭʝʦʣʦʛ ʩʚʷʟʳʚʘʣ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʘʚʷʥʩʢʦʛʦ ʵʪʥʦʩʘ 
ʩ ʥʘʯʘʣʦʤ ʧʝʨʚʦʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʥʘʰʝʡ ʵʨʳ, ʘ ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʷʜʨʦ ʣʦʢʘʣʠʟʦʚʘʣ ʚ ʣʝʩʠʩʪʳʭ ʧʨʦ-
ʩʪʨʘʥʩʪʚʘʭ ʙʝʣʦʨʫʩʩʢʦʛʦ ʇʦʣʝʩʴʷ. ʎʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʝʛʦ ʧʦʩʪʨʦʝʥʠʷʭ ʟʘʥʠʤʘʣʘ ʟʘʨʫʙʠʥʝʮʢʘʷ ʢʫʣʴ-
ʪʫʨʘ, ʢʦʪʦʨʫʶ ʦʥ ʩʯʠʪʘʣ ʢʦʣʳʙʝʣʴʶ ʩʣʘʚʷʥʩʪʚʘ. ʀ ʭʦʪʷ ʪʘʢʠʝ ʘʚʪʦʨʠʪʝʪʳ, ʢʘʢ ɺʘʣʝʥʪʠʥ ʉʝʜʦʚ ʠ ʄʠʭʘ-
ʠʣ ɸʨʪʘʤʦʥʦʚ, ʫʢʘʟʳʚʘʣʠ ʥʘ ʙʘʣʪʩʢʠʡ ʭʘʨʘʢʪʝʨ ʵʪʠʭ ʜʨʝʚʥʦʩʪʝʡ, ʊʨʝʪʴʷʢʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʪʩʪʘʠ-
ʚʘʣ ʩʚʦʶ ʧʦʟʠʮʠʶ, ʚʳʩʪʨʘʠʚʘʷ ʩʣʦʞʥʫʶ ʣʠʥʠʶ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ. ʆʥ ʚʳʚʦʜʠʣ ʩʣʘʚʷʥ ʠʟ ʟʘʨʫʙʠʥʝʮʢʦʡ 
ʦʙʱʥʦʩʪʠ ʥʝ ʯʝʨʝʟ ʯʝʨʥʷʭʦʚʩʢʠʝ ʧʘʤʷʪʥʠʢʠ, ʘ ʧʦ ʦʩʦʙʦʤʫ ʧʫʪʠ ð ʯʝʨʝʟ ʢʠʝʚʩʢʫʶ ʢʫʣʴʪʫʨʫ, ʚʠʜʷ ʚ ʥʝʡ 
ʞʠʚʦʝ ʟʚʝʥʦ, ʩʚʷʟʫʶʱʝʝ ʛʣʫʙʦʢʫʶ ʜʨʝʚʥʦʩʪʴ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤ ʩʣʘʚʷʥʩʪʚʦʤ. ʈʘʟʤʳʰʣʝʥʠʷ ʊʨʝʪʴʷʢʦʚʘ 
ʪʘʢʞʝ ʦʭʚʘʪʳʚʘʣʠ ʦʛʨʦʤʥʳʝ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʧʣʘʩʪʳ, ʚʦʟʚʦʜʷ ʢʦʨʥʠ ʵʪʥʦʩʘ ʢ ʢʫʣʴʪʫʨʝ ʰʥʫʨʦʚʦʡ ʢʝʨʘ-
ʤʠʢʠ, ʛʜʝ ʧʨʦʪʦʩʣʘʚʷʥʝ ʝʱʝ ʩʦʩʪʘʚʣʷʣʠ ʝʜʠʥʦʝ ʮʝʣʦʝ ʩ ʧʨʝʜʢʘʤʠ ʛʝʨʤʘʥʮʝʚ ʠ ʙʘʣʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʝʩʣʠ ʈʳʙʘʢʦʚ ʚʠʜʝʣ ʠʩʪʦʨʠʶ ʩʣʘʚʷʥ ʢʘʢ ʤʦʥʦʣʠʪʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘ ʚʝʣʠʢʦʡ ʨʘʚʥʠʥʝ, ʪʦ ʊʨʝʪʴʷʢʦʚ ʧʨʝʜ-
ʩʪʘʚʣʷʣ ʝʸ ʢʘʢ ʞʠʚʦʝ ʠ ʧʫʣʴʩʠʨʫʶʱʝʝ ʜʚʠʞʝʥʠʝ ʠʟ ʧʦʣʝʩʩʢʦʛʦ ʮʝʥʪʨʘ, ʦʧʨʝʜʝʣʠʚʰʝʝ ʤʥʦʛʦʦʙʨʘʟʠʝ 
ʨʘʥʥʝʩʣʘʚʷʥʩʢʦʛʦ ʤʠʨʘ. 

ʀʥʦʡ ʚʝʢʪʦʨ ʥʘʫʯʥʦʛʦ ʧʦʠʩʢʘ, ʫʚʦʜʷʱʠʡ ʚʛʣʫʙʴ ʣʝʩʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʧʨʝʜʣʦʞʠʣʠ ʚ ʩʝʤʠʜʝʩʷʪʳʝ 
ʛʦʜʳ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʣʝʥʠʥʛʨʘʜʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ɼʤʠʪʨʠʡ ɸʣʝʢʩʝʝʚʠʯ ʄʘʯʠʥʩʢʠʡ ʠ ʄʘʨʢ ɹʦʨʠʩʦʚʠʯ 
ʑʫʢʠʥ. ʀʭ ʢʦʥʮʝʧʮʠʷ ʩʪʨʦʠʣʘʩʴ ʥʘ ʧʦʠʩʢʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʥʝʧʨʠʪʷʟʘʪʝʣʴʥʳʤ ʙʳʪʦʤ ʣʝʩ-
ʥʳʭ ʧʣʝʤʝʥ ʠ ʨʘʥʥʝʩʣʘʚʷʥʩʢʠʤʠ ʧʘʤʷʪʥʠʢʘʤʠ ʩʨʝʜʥʝʚʝʢʦʚʴʷ. ʄʘʯʠʥʩʢʠʡ ʧʦʣʘʛʘʣ, ʯʪʦ ʧʦʜ ʠʤʝʥʝʤ ʣʝ-
ʛʝʥʜʘʨʥʳʭ çʚʝʥʝʜʦʚè ʩʢʨʳʚʘʣʘʩʴ ʦʛʨʦʤʥʘʷ ʤʘʩʩʘ ʥʘʩʝʣʝʥʠʷ ʣʝʩʥʦʡ ʟʦʥʳ ð ʦʪ ʅʝʤʘʥʘ ʜʦ ʆʢʠ, ʛʜʝ 
ʩʣʘʚʷʥʝ ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʦʩʫʱʝʩʪʚʦʚʘʣʠ ʩ ʙʘʣʪʘʤʠ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʠʤʝʥʥʦ ʤʠʣʦʛʨʘʜʩʢʘʷ ʢʫʣʴʪʫʨʘ ʠ 
ʢʫʣʴʪʫʨʘ ʰʪʨʠʭʦʚʘʥʥʦʡ ʢʝʨʘʤʠʢʠ, ʦʪʣʠʯʘʚʰʠʝʩʷ ʧʨʦʩʪʦʪʦʡ ʚʝʱʝʚʦʛʦ ʠʥʚʝʥʪʘʨʷ, ʙʳʣʠ ʠʩʪʠʥʥʳʤʠ 
ʧʨʝʜʢʘʤʠ ʩʣʘʚʷʥʩʪʚʘ [6, ʩ. 85]. ʄʘʨʢ ʑʫʢʠʥ ʨʘʟʚʠʚʘʣ ʵʪʫ ʤʳʩʣʴ, ʧʦʜʯʝʨʢʠʚʘʷ ʨʘʟʠʪʝʣʴʥʳʡ ʢʦʥʪʨʘʩʪ 
ʤʝʞʜʫ çʙʦʛʘʪʳʤʠè ʢʫʣʴʪʫʨʘʤʠ ʚʨʦʜʝ ʯʝʨʥʷʭʦʚʩʢʦʡ ʠ ʪʠʧʦʣʦʛʠʯʝʩʢʠ ʙʣʠʟʢʠʤʠ ʩʣʘʚʷʥʘʤ ʣʝʩʥʳʤʠ 
ʜʨʝʚʥʦʩʪʷʤʠ [7, ʩ. 105].  

ɺʝʣʠʯʝʩʪʚʝʥʥʳʤ ʠ ʩʪʨʦʛʠʤ ʟʘʚʝʨʰʝʥʠʝʤ ʵʪʦʛʦ ʥʘʫʯʥʦʛʦ ʩʧʦʨʘ ʩʪʘʣʠ ʪʨʫʜʳ ɺʘʣʝʥʪʠʥʘ ɺʘʩʠʣʴʝʚʠ-
ʯʘ ʉʝʜʦʚʘ. ʅʘʩʪʘʠʚʘʷ ʥʘ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ, ʦʥ ʧʦʜʚʝʨʛ ʛʣʫʙʦʢʦʡ ʢʨʠʪʠʢʝ çʣʝʩʥʫʶ 
ʛʠʧʦʪʝʟʫè, ʫʢʘʟʳʚʘʷ ʥʘ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʳʚʳ ʠ ʢʦʨʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʫʢʣʘʜʝ ʞʠʟʥʠ ʣʝʩʥʳʭ ʧʣʝʤʝʥ ʠ 
ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʣʘʚʷʥ. ʉʝʜʦʚ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʣ ʵʪʥʦʛʝʥʝʟ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʩ ʶʞʥʳʭ ʙʝʨʝ-
ʛʦʚ ɹʘʣʪʠʢʠ. ɺ ʝʛʦ ʧʘʥʦʨʘʤʝ ʩʣʘʚʷʥʩʢʘʷ ʠʩʪʦʨʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʜʢʣʸʰʝʚʳʭ ʧʦʛʨʝʙʝʥʠʡ ʧʦʟʜʥʝʡ ʣʫʞʠʮ-
ʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʯʝʨʝʟ ʧʰʝʚʦʨʩʢʠʝ ʜʨʝʚʥʦʩʪʠ ʚʝʜʝʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʘʞʩʢʦ-ʢʦʨʯʘʢʩʢʦʛʦ ʤʠʨʘ [8, ʩ. 58]. 
ʆʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʝʛʦ ʚʟʛʣʷʜ ʥʘ ʯʝʨʥʷʭʦʚʩʢʫʶ ʢʫʣʴʪʫʨʫ ʢʘʢ ʥʘ ʛʨʘʥʜʠʦʟʥʳʡ ʵʪʥʠʯʝʩʢʠʡ 
çʧʣʘʚʠʣʴʥʳʡ ʢʦʪʝʣè, ʛʜʝ ʩʣʘʚʷʥʝ-ʘʥʪʳ ʞʠʣʠ ʙʦʢ ʦ ʙʦʢ ʩ ʛʝʨʤʘʥʮʘʤʠ, ʩʘʨʤʘʪʘʤʠ ʠ ʬʨʘʢʠʡʮʘʤʠ.  
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ʇʦʜʚʦʜʷ ʠʪʦʛ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤʫ ʩʪʨʘʥʩʪʚʠʶ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 
ʚʩʪʘʝʪ ʥʝ ʦʜʥʘ, ʘ ʥʝʩʢʦʣʴʢʦ ʚʝʨʩʠʡ ʧʨʦʰʣʦʛʦ. ʍʦʪʷ ʜʨʝʚʥʠʝ ʭʨʦʥʠʢʠ ʰʝʩʪʦʛʦ ʚʝʢʘ ʟʥʘʶʪ ʣʠʰʴ ʪʨʠ 
ʠʤʝʥʠ ð ʚʝʥʝʜʦʚ, ʩʢʣʘʚʠʥʦʚ ʠ ʘʥʪʦʚ, ð ʟʘ ʥʠʤʠ ʩʢʨʳʚʘʝʪʩʷ ʩʣʦʞʥʝʡʰʘʷ ʤʦʟʘʠʢʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ 
ʢʫʣʴʪʫʨ, ʩʦʦʪʥʝʩʝʥʠʝ ʢʦʪʦʨʳʭ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʠ ʪʨʫʜʥʳʭ ʟʘʜʘʯ ʠʩʪʦʨʠʯʝʩʢʦʡ ʥʘʫʢʠ. 
ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʙʝʩʢʦʥʝʯʥʦʤ ʜʠʘʣʦʛʝ ʛʠʧʦʪʝʟ ʠ ʨʦʞʜʘʝʪʩʷ ʧʦʜʣʠʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʠʟ ʤʥʦʞʝʩʪʚʘ 
ʨʘʟʨʦʟʥʝʥʥʳʭ ʩʫʜʝʙ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʣʝʜʦʚ ʩʣʦʞʠʣʦʩʴ ʚʝʣʠʢʦʝ ʝʜʠʥʩʪʚʦ ʩʣʘʚʷʥʩʢʦʛʦ ʤʠʨʘ. 
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УДК 93/94 

ПОСТАНОВКА «МИСТЕРИИ-БУФФ» В. 
МАЯКОВСКОГО В 1918 ГОДУ: ПОЛИТИЧЕСКАЯ 
САТИРА VS ОФИЦИАЛЬНАЯ ИДЕОЛОГИЯ 

Жирко Арина Максимовна 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʝʥʠʷè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʨʶʢʦʚʘ ɽʣʝʥʘ ɺʷʯʝʩʣʘʚʦʚʥʘ 
ʢ.ʧʦʣʠʪ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʝʥʠʷè 
 

ɹʦʦʧʫʙʯʡʸ: ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʧʦʩʪʘʥʦʚʢʠ ʧʴʝʩʳ ɺ. ʄʘʷʢʦʚʩʢʦʛʦ çʄʠʩʪʝʨʠʷ-ʙʫʬʬè ʚ 
1918 ʛʦʜʫ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʚʳʷʚʣʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʩʘʪʠʨʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʦʤ 
ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʜʝʦʣʦʛʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʴʝʩʘ ʩʦʯʝʪʘʣʘ ʵʣʝʤʝʥʪʳ 
ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʧʨʦʧʘʛʘʥʜʳ ʠ ʢʨʠʪʠʢʠ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʜʚʠʛʘʝʪ-
ʩʷ ʚʳʚʦʜ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʤʝʥʥʦ ʘʚʘʥʛʘʨʜʥʘʷ ʬʦʨʤʘ ʧʦʟʚʦʣʠʣʘ ʄʘʷʢʦʚʩʢʦʤʫ ʩʦʭʨʘʥʠʪʴ 
ʢʨʠʪʠʯʝʩʢʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʄʘʷʢʦʚʩʢʠʡ, çʄʠʩʪʝʨʠʷ-ʙʫʬʬè, ʧʦʣʠʪʠʯʝʩʢʘʷ ʩʘʪʠʨʘ, ʩʦʚʝʪʩʢʘʷ ʠʜʝʦʣʦʛʠʷ, ʪʝʘʪʨ 
ʨʝʚʦʣʶʮʠʠ. 
 

V. MAYAKOVSKY'S "MYSTERIA-BUFF" IN 1918: POLITICAL SATIRE VS OFFICIAL IDEOLOGY 
 

Zhirko Arina Maksimovna 
 

Scientific adviser: Kryukova Elena Vyacheslavovna  
 

Abstract: This article is devoted to the analysis of the production of V. Mayakovsky's play "Mystery-Bouffe" in 
1918. The article attempts to identify the contradiction between the satirical nature of the work and the re-
quirements of the state ideology. It is shown that the play combined elements of revolutionary propaganda and 
criticism of social reality. As a result of the research, it is concluded that, to a large extent, it was the avant-
garde form that allowed Mayakovsky to maintain his critical independence.  
Keywords: Mayakovsky, "Mystery-Buff," political satire, Soviet ideology, and the theater of revolution. 

 
ʇʝʨʚʳʝ ʛʦʜʳ ʧʦʩʣʝ ʆʢʪʷʙʨʴʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʩʪʘʣʠ ʚʨʝʤʝʥʝʤ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʨʦʣʠ 

ʠʩʢʫʩʩʪʚʘ ʚ ʦʙʱʝʩʪʚʝ. ʍʫʜʦʞʝʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʯʘʣʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʵʩʪʝʪʠʯʝʩʢʘʷ 
ʩʦʩʪʘʚʣʷʶʱʘʷ, ʥʦ ʠ ʢʘʢ ʚʘʞʥʘʷ ʯʘʩʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʦʡ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ [1, ʩ. 10]. ɺ ʵʪʠʭ ʫʩʣʦ-
ʚʠʷʭ ʪʝʘʪʨ ʧʨʠʦʙʨʝʪʘʣ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʫʣʴʪʫʨʝ, ʧʦʩʢʦʣʴʢʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʣ ʥʘ ʤʘʩʩʦ-
ʚʫʶ ʘʫʜʠʪʦʨʠʶ.  ʇʴʝʩʘ ɺ.ɺ. ʄʘʷʢʦʚʩʢʦʛʦ çʄʠʩʪʝʨʠʷ-ʙʫʬʬè, ʧʦʩʪʘʚʣʝʥʥʘʷ ʚ 1918 ʛʦʜʫ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʧʨʠʤʝʨʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʩʢʫʩʩʪʚʘ ʠ ʧʦʣʠʪʠʢʠ. 

ʅʘʧʠʩʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʩʠʪʫʘʮʠʠ ʩʣʦʤʘ ʧʨʝʞʥʝʡ ʢʫʣʴʪʫʨʥʦʡ ʤʦʜʝʣʠ. ʄʘʷʢʦʚ-
ʩʢʠʡ, ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʬʫʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʩʪʨʝʤʠʣʩʷ ʢ ʨʘʜʠʢʘʣʴʥʦʤʫ ʠʟ-
ʤʝʥʝʥʠʶ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ [2, ʩ. 110].  ɽʛʦ ʟʘʜʘʯʘ ʟʘʢʣʶʯʘʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʚ ʦʪʨʘʞʝʥʠʠ ʨʝʚʦʣʶʮʠ-
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ʦʥʥʳʭ ʩʦʙʳʪʠʡ, ʥʦ ʠ ʚ ʚʳʨʘʙʦʪʢʝ ʥʦʚʦʡ ʬʦʨʤʳ ʪʝʘʪʨʘ, ʩʧʦʩʦʙʥʦʡ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʫʭʫ ʚʨʝʤʝʥʠ. ʀʤʝʥʥʦ 
ʧʦʵʪʦʤʫ çʄʠʩʪʝʨʠʷ-ʙʫʬʬè ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʚʪʦʨʦʤ ʢʘʢ çʛʝʨʦʠʯʝʩʢʦʝ, ʵʧʠʯʝʩʢʦʝ ʠ ʩʘʪʠʨʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝ-
ʥʠʝ ʥʘʰʝʡ ʵʧʦʭʠè [3, ʩ. 28], ʛʜʝ ʩʦʝʜʠʥʷʶʪʩʷ ʵʣʝʤʝʥʪʳ ʚʳʩʦʢʦʛʦ ʠ ʥʠʟʢʦʛʦ, ʪʨʘʛʠʯʝʩʢʦʛʦ ʠ ʢʦʤʠʯʝʩʢʦʛʦ. 

ʉʶʞʝʪ ʧʴʝʩʳ ʦʩʥʦʚʘʥ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʠʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʙʣʝʡʩʢʠʭ ʤʦʪʠʚʦʚ, 
ʢʦʪʦʨʳʝ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʯʝʨʝʟ ʧʨʠʟʤʫ ʢʣʘʩʩʦʚʦʡ ʙʦʨʴʙʳ [4, ʩ. 36]. ɼʝʣʝʥʠʝ ʧʝʨʩʦʥʘʞʝʡ ʥʘ çʯʠʩʪʳʭè 
ʠ çʥʝʯʠʩʪʳʭè ʦʪʨʘʞʘʝʪ ʠʜʝʶ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ, ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʠʜʝʦʣʦ-
ʛʠʠ [5]. ʆʜʥʘʢʦ ʵʪʦ ʜʝʣʝʥʠʝ ʥʦʩʠʪ ʥʝ ʩʪʦʣʴʢʦ ʨʝʘʣʠʩʪʠʯʝʩʢʠʡ, ʩʢʦʣʴʢʦ ʩʠʤʚʦʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ 
ʧʨʠʜʘʝʪ ʧʨʦʠʟʚʝʜʝʥʠʶ ʦʙʦʙʱʝʥʥʳʡ ʠ ʘʣʣʝʛʦʨʠʯʝʩʢʠʡ ʩʤʳʩʣ. 

ʉʘʪʠʨʠʯʝʩʢʦʝ ʥʘʯʘʣʦ ʟʘʥʠʤʘʝʪ ʚ ʧʴʝʩʝ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ. ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʪʘʨʦ-
ʛʦ ʦʙʱʝʩʪʚʘ ʩʪʨʦʠʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʛʨʦʪʝʩʢʘ ʠ ʢʘʨʠʢʘʪʫʨʳ. ɹʫʨʞʫʘʟʠʷ, ʜʫʭʦʚʝʥʩʪʚʦ ʠ ʥʦʩʠʪʝʣʠ ʧʨʝʞ-
ʥʝʡ ʚʣʘʩʪʠ ʧʨʝʜʩʪʘʶʪ ʚ ʚʠʜʝ ʫʪʨʠʨʦʚʘʥʥʳʭ ʛʝʨʦʝʚ, ʣʠʰʝʥʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʯʝʨʪ. ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ 
ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʨʫ ʥʝ ʪʦʣʴʢʦ ʚʳʩʤʝʠʚʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʧʦʨʦʢʠ, ʥʦ ʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʠʭ ʠʩʪʦʨʠʯʝʩʢʫʶ 
ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ. ʉʘʪʠʨʘ ʫʩʠʣʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʙʩʫʨʜʥʳʭ ʩʠʪʫʘʮʠʡ, ʥʝʦʞʠʜʘʥʥʦʛʦ 
ʩʦʯʝʪʘʥʠʷ ʦʙʨʘʟʦʚ ʠ ʨʘʟʨʫʰʝʥʠʷ ʣʦʛʠʢʠ ʧʦʚʝʩʪʚʦʚʘʥʠʷ. 

ʊʘʢʞʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʪʠʨʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʢʨʠʪʠʢʦʡ çʩʪʘ-
ʨʦʛʦ ʤʠʨʘè. ɺ ʪʝʢʩʪʝ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʩʧʨʠʷʪʠʝʤ ʩʦʚʨʝʤʝʥ-
ʥʦʡ ʜʣʷ ʘʚʪʦʨʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʈʝʚʦʣʶʮʠʦʥʥʳʡ ʭʘʦʩ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʙʫʜʫʱʝʛʦ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ 
ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʭʦʜʷʪ ʦʪʨʘʞʝʥʠʝ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʴʝʩʳ. ʕʪʦ ʧʨʠʜʘʝʪ ʧʨʦʠʟʚʝʜʝʥʠʶ 
ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫ ʠ ʚʳʚʦʜʠʪ ʝʛʦ ʟʘ ʨʘʤʢʠ ʦʜʥʦʟʥʘʯʥʦʡ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

ʅʘʨʷʜʫ ʩ ʩʘʪʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ çʄʠʩʪʝʨʠʷ-ʙʫʬʬè ʚʳʧʦʣʥʷʣʘ ʠ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʫʶ ʘʛʠʪʘʮʠʦʥ-
ʥʫʶ ʟʘʜʘʯʫ. ʇʦʩʪʘʥʦʚʢʘ ʙʳʣʘ ʧʨʠʫʨʦʯʝʥʘ ʢ ʛʦʜʦʚʱʠʥʝ ʨʝʚʦʣʶʮʠʠ, ʯʪʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʦʧʨʝʜʝʣʷʣʦ ʝʝ 
ʧʦʣʠʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʉʧʝʢʪʘʢʣʴ ʜʦʣʞʝʥ ʙʳʣ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʣʝʢʘʪʴ ʟʨʠʪʝʣʷ, ʥʦ ʠ ʬʦʨʤʠʨʦ-
ʚʘʪʴ ʫ ʥʝʛʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʬʠʥʘʣ ʧʴʝʩʳ, ʚ ʢʦʪʦ-
ʨʦʤ ʨʘʩʢʨʳʚʘʝʪʩʷ ʠʜʝʷ ʧʦʩʪʨʦʝʥʠʷ ʥʦʚʦʛʦ ʦʙʱʝʩʪʚʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʨʘ-
ʚʝʥʩʪʚʘ ʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʪʨʫʜʘ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʟʘʥʠʤʘʝʪ ʪʝʘʪʨʘʣʴʥʘʷ ʬʦʨʤʘ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʄʘʷʢʦʚʩʢʠʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ 
ʧʨʠʝʤʳ ʘʚʘʥʛʘʨʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʚʢʣʶʯʘʷ ʫʩʣʦʚʥʦʩʪʴ ʩʮʝʥʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʠʤʚʦʣʠʯʥʦʩʪʴ ʦʙʨʘ-
ʟʦʚ ʠ ʜʠʥʘʤʠʯʥʦʩʪʴ ʜʝʡʩʪʚʠʷ. ʕʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʦʧʳʪʢʘ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʪʠʧʘ ʪʝʘʪʨʘ, ʦʨʠʝʥʪʠʨʦʚʘʥ-
ʥʦʛʦ ʥʝ ʥʘ ʪʨʘʜʠʮʠʦʥʥʫʶ ʜʨʘʤʘʪʫʨʛʠʶ, ʘ ʥʘ ʟʨʝʣʠʱʥʦʩʪʴ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʆʜʥʘʢʦ ʧʦ-
ʜʦʙʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʥʘʭʦʜʠʣʠ ʦʪʢʣʠʢ ʫ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ, ʯʪʦ ʩʦʟʜʘʚʘʣʦ ʦʧʨʝʜʝ-
ʣʝʥʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʦʩʪʫʧʥʦʩʪʠ [5, ʩ. 215]. 

ɺʦʩʧʨʠʷʪʠʝ çʄʠʩʪʝʨʠʠ-ʙʫʬʬè ʩʦʚʨʝʤʝʥʥʠʢʘʤʠ ʙʳʣʦ ʥʝʦʜʥʦʟʥʘʯʥʳʤ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʦʠʟʚʝʜʝ-
ʥʠʝ ʚʦʩʧʨʠʥʠʤʘʣʦʩʴ ʢʘʢ ʷʨʢʦʝ ʚʳʨʘʞʝʥʠʝ ʨʝʚʦʣʶʮʠʦʥʥʦʛʦ ʜʫʭʘ ʠ ʧʦʣʫʯʘʣʦ ʧʦʜʜʝʨʞʢʫ ʦʪ ʩʪʦʨʦʥʥʠʢʦʚ ʥʦ-
ʚʦʡ ʚʣʘʩʪʠ [1, ʩ. 324]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʣʦʞʥʦʩʪʴ ʬʦʨʤʳ ʠ ʥʝʦʙʳʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ 
ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʟʳʚʘʣʠ ʟʘʪʨʫʜʥʝʥʠʷ ʫ ʯʘʩʪʠ ʟʨʠʪʝʣʝʡ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʥʦʚʦʡ ʢʫʣʴʪʫʨʳ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʥʝ ʪʦʣʴʢʦ ʵʥʪʫʟʠʘʟʤʦʤ, ʥʦ ʠ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. 

ʇʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʩʘʪʠʨʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 
ʢʣʶʯʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʴʝʩʳ. ʆʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʥʦʚʥʳʤ ʫʩʪʘʥʦʚʢʘʤ ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʧʨʦʧʘʛʘʥʜʳ, 
ʫʪʚʝʨʞʜʘʷ ʥʝʠʟʙʝʞʥʦʩʪʴ ʧʦʙʝʜʳ ʧʨʦʣʝʪʘʨʠʘʪʘ ʠ ʢʨʘʭ ʩʪʘʨʦʛʦ ʤʠʨʘ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʩʘʪʠʨʠʯʝʩʢʠʡ 
ʤʝʪʦʜ ʄʘʷʢʦʚʩʢʦʛʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʚʦʩʧʨʠʷʪʠʷ, ʯʪʦ ʤʦʞʝʪ ʚʳʭʦʜʠʪʴ ʟʘ 
ʨʘʤʢʠ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʡ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ. 

ʕʪʦʪ ʜʠʩʩʦʥʘʥʩ ʦʪʨʘʞʘʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʩʢʫʩʩʪʚʘ ʠ ʚʣʘʩʪʠ ʚ ʨʘʥʥʠʡ 
ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. ɺ ʧʝʨʚʳʝ ʧʦʩʣʝʨʝʚʦʣʶʮʠʦʥʥʳʝ ʛʦʜʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʥʘʷ ʧʦʣʠʪʠʢʘ ʝʱʝ ʥʝ 
ʠʤʝʣʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʬʦʨʤʣʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʆʪʩʫʪʩʪʚʠʝ ʩʪʨʦʛʠʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʢʘʥʦʥʦʚ ʩʦʟʜʘʚʘʣʦ 
ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʚʘʥʛʘʨʜʘ ʧʳʪʘ-
ʣʠʩʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʡ ʪʠʧ ʠʩʢʫʩʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʵʧʦʭʝ [2, ʩ. 302]. ʀʤʝʥʥʦ 
ʧʦʵʪʦʤʫ ʪʝʘʪʨ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʚʠʜ ʨʘʟʚʣʝʯʝʥʠʷ, ʥʦ ʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʚʣʠʷʥʠʷ ʥʘ ʦʙʱʝ-
ʩʪʚʝʥʥʦʝ ʩʦʟʥʘʥʠʝ. 

ɼʣʷ ʄʘʷʢʦʚʩʢʦʛʦ ʨʝʚʦʣʶʮʠʷ ʩʯʠʪʘʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʤʝʥʦʡ ʚʣʘʩʪʠ, ʥʦ ʠ ʚʦʟʤʦʞʥʦ-
ʩʪʴʶ ʧʦʣʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʢʫʣʴʪʫʨʥʦʡ ʩʠʩʪʝʤʳ. ʆʥ ʩʪʨʝʤʠʣʩʷ ʠʟʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ ʠʩʢʫʩ-
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ʩʪʚʘ, ʢʦʪʦʨʳʝ ʘʩʩʦʮʠʠʨʦʚʘʣʠʩʴ ʩ ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʠ çʙʫʨʞʫʘʟʥʳʤè ʩʧʦʩʦʙʦʤ ʤʳʰʣʝʥʠʷ. ɺ 
ʵʪʦʤ ʩʣʫʯʘʝ çʄʠʩʪʝʨʠʷ-ʙʫʬʬè ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʧʦʧʳʪʢʘ ʩʦʟʜʘʥʠʷ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʛʦ ʪʝʘʪʨʘʣʴʥʦʛʦ ʷʟʳ-
ʢʘ. ɸʚʪʦʨ ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʨʝʘʣʠʩʪʠʯʝʩʢʦʡ ʜʨʘʤʘʪʫʨʛʠʠ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʜʝʪʘʣʠʟʘʮʠʠ ʧʝʨʩʦʥʘʞʝʡ ʠ 
ʣʠʥʝʡʥʦʛʦ ʧʦʚʝʩʪʚʦʚʘʥʠʷ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʩʣʦʚʥʦʩʪʴ, ʩʠʤʚʦʣʠʟʤ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʙʦʙ-
ʱʝʥʠʝ ʦʙʨʘʟʦʚ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʩʪʘʥʦʚʢʝ ʟʘʥʠʤʘʝʪ ʝʝ ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ. ʈʘʥʥʠʡ ʩʦʚʝʪʩʢʠʡ ʪʝʘʪʨ ʚʩʝ ʯʘ-
ʱʝ ʦʨʠʝʥʪʠʨʦʚʘʣʩʷ ʥʘ ʰʠʨʦʢʫʶ ʘʫʜʠʪʦʨʠʶ, ʚʢʣʶʯʘʷ ʨʘʙʦʯʠʭ ʠ ʩʦʣʜʘʪ, ʢʦʪʦʨʳʝ ʜʦ ʵʪʦʛʦ ʨʝʜʢʦ ʙʳʣʠ 
ʘʢʪʠʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʢʫʣʴʪʫʨʥʦʡ ʞʠʟʥʠ. ɺʣʘʩʪʴ ʙʳʣʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʦʛʦ ʟʨʠ-
ʪʝʣʷ, ʩʧʦʩʦʙʥʦʛʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʠʜʝʠ ʯʝʨʝʟ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʦʙʨʘʟʳ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ 
çʄʠʩʪʝʨʠʠ-ʙʫʬʬè ʚʦʟʥʠʢʘʣʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ: ʩʪʨʝʤʣʝʥʠʝ ʢ ʤʘʩʩʦʚʦʩʪʠ ʩʦʯʝʪʘʣʦʩʴ ʩʦ 
ʩʣʦʞʥʦʡ ʘʚʘʥʛʘʨʜʥʦʡ ʵʩʪʝʪʠʢʦʡ, ʢʦʪʦʨʘʷ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʙʳʣʘ ʧʦʥʷʪʥʘ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʧʫʙʣʠʢʝ. 

ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʩʪʘʥʦʚʢʝ ʠʛʨʘʣʦ ʚʠʟʫʘʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʩʧʝʢʪʘʢʣʷ. ɸʚʘʥʛʘʨʜʥʳʡ ʪʝʘʪʨ 
ʪʦʛʦ ʚʨʝʤʝʥʠ ʫʜʝʣʷʣ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʮʝʥʦʛʨʘʬʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʮʝʥʳ ʨʘʩʩʤʘʪʨʠʚʘ-
ʣʦʩʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʷʨʢʠʭ ʜʝʢʦʨʘʮʠʡ, 
ʫʩʣʦʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʜʠʥʘʤʠʯʥʳʭ ʩʮʝʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʫʩʠʣʠʚʘʣʦ ʦʱʫʱʝʥʠʝ ʨʝʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟ-
ʨʳʚʘ ʩ ʧʨʦʰʣʳʤ. ʇʦʜʦʙʥʳʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʦʙʱʝʤʫ ʧʨʠʥʮʠʧʫ ʬʫʪʫʨʠʟʤʘ, 
ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʦʪʨʠʮʘʥʠʝ ʪʨʘʜʠʮʠʠ ʠ ʩʦʟʜʘʥʠʝ ʦʙʨʘʟʘ ʥʦʚʦʛʦ ʤʠʨʘ [2]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʤʘ ʬʠʛʫʨʘ ʄʘʷʢʦʚʩʢʦʛʦ ʚ ʪʦʪ ʧʝʨʠʦʜ ʚʦʩʧʨʠʥʠʤʘʣʘʩʴ ʢʘʢ ʩʠʤʚʦʣ ʨʝʚʦ-
ʣʶʮʠʦʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ɽʛʦ ʪʚʦʨʯʝʩʪʚʦ ʩʦʯʝʪʘʣʦ ʧʦʣʠʪʠʯʝʩʢʫʶ ʘʥʛʘʞʠʨʦʚʘʥʥʦʩʪʴ ʠ ʩʪʨʝʤʣʝʥʠʝ ʢ ʭʫʜʦ-
ʞʝʩʪʚʝʥʥʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʫ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ çʄʠʩʪʝʨʠʷ-ʙʫʬʬè ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ 
ʧʨʠʤʝʨʦʚ ʨʘʥʥʝʛʦ ʩʦʚʝʪʩʢʦʛʦ ʘʛʠʪʘʮʠʦʥʥʦʛʦ ʪʝʘʪʨʘ. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ 
ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʨʝʘʣʠʟʤʘ ʧʴʝʩʘ ʩʦʭʨʘʥʷʣʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ-
ʩʪʠ. ʕʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʚ ʷʟʳʢʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʥʦ ʠ ʚ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʟʦʚ ʠ 
ʩʤʳʩʣʦʚ. 

ʇʦʤʠʤʦ ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʪʝʤʘʪʠʢʠ ʚ ʥʝʡ ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʚʦʧʨʦʩʳ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 
ʨʘʟʚʠʪʠʷ, ʩʦʮʠʘʣʴʥʦʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ ʤʝʩʪʘ ʯʝʣʦʚʝʢʘ ʚ ʥʦʚʦʤ ʦʙʱʝʩʪʚʝ. ʆʙʨʘʟʳ ʚʩʝʤʠʨʥʦʛʦ ʧʦʪʦ-
ʧʘ, ʦʙʥʦʚʣʝʥʠʷ ʤʠʨʘ ʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʢ ʙʫʜʫʱʝʤʫ ʧʨʠʜʘʶʪ ʧʨʦʠʟʚʝʜʝʥʠʶ ʫʥʠʚʝʨʩʘʣʴʥʳʡ 
ʭʘʨʘʢʪʝʨ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ çʄʠʩʪʝʨʠʷ-ʙʫʬʬè ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʧʦʣʠʪʠʯʝʩʢʦʝ ʧʨʦ-
ʠʟʚʝʜʝʥʠʝ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ, ʥʦ ʠ ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʘʷ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ ʵʧʦʭʠ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥ.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʧʦʩʪʘʥʦʚʢʘ 1918 ʛʦʜʘ ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʛʦʩʫʜʘʨ-
ʩʪʚʦʤ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʝʡ. ɺ ʧʝʨʚʳʝ ʧʦʩʣʝʨʝʚʦʣʶʮʠʦʥʥʳʝ ʛʦʜʳ ʠʩʢʫʩʩʪʚʦ ʩʦʭʨʘʥʷʣʦ 
ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʚʦʙʦʜʫ, ʦʜʥʘʢʦ ʧʦʟʜʥʝʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʢʫʣʴʪʫʨʦʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠ-
ʣʠʣʩʷ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ çʄʠʩʪʝʨʠʷ-ʙʫʬʬè ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʧʝʨʝʭʦʜʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʴʝʩʘ ʩʦʯʝ-
ʪʘʝʪ ʨʝʚʦʣʶʮʠʦʥʥʫʶ ʘʛʠʪʘʮʠʶ ʠ ʘʚʘʥʛʘʨʜʥʳʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʠʝʤʳ, ʯʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʚ ʫʩʣʦ-
ʚʠʷʭ ʝʱʝ ʥʝ ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʢʫʣʴʪʫʨʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʇʦʩʪʘʥʦʚʢʘ ʦʢʘʟʘʣʘ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʚʝʪʩʢʦʛʦ ʪʝʘʪʨʘ, ʧʦʢʘʟʘʚ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʩʮʝʥʳ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʥʘ ʚʳʷʚʠʣʘ ʩʣʦʞʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ 
ʤʘʩʩʦʚʦʡ ʘʛʠʪʘʮʠʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʦʨʤʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, çʄʠʩʪʝʨʠʷ-ʙʫʬʬè ɺ.ɺ. ʄʘʷʢʦʚʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʠʟʚʝʜʝʥʠʝ, ʥʘʭʦʜʷ-
ʱʝʝʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʘʪʠʨʳ ʠ ʦʬʠʮʠʘʣʴʥʦʡ ʠʜʝʦʣʦʛʠʠ. ɸʥʘʣʠʟ ʧʴʝʩʳ ʧʦʟʚʦʣʷʝʪ ʣʫʯ-
ʰʝ ʧʦʥʷʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʥʥʝʡ ʩʦʚʝʪʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʩʢʫʩʩʪʚʘ ʩ ʚʣʘʩʪʴʶ. 
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ɻʛʞʝʞʦʡʞ 

ɹʣʫʬʙʤʵʦʧʪʫʵ ʡʪʪʤʞʝʧʛʙʦʡʸ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʭʨʘʥʠʪʴ ʠʩʪʦʨʠʯʝʩʢʫʶ ʧʘʤʷʪʴ ʥʘ 
ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ ʠ ʩʣʘʙʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʩʚʷʟʠ ʤʝʞʜʫ ʠʩʪʦʨʠʝʡ ʧʨʘʚʦʩʣʘʚʥʳʭ ʭʨʘʤʦʚ ʤʘʣʳʭ ʩʸʣ ʊʘ-
ʪʘʨʩʪʘʥʘ ʠ ʢʦʥʢʨʝʪʥʳʭ ʜʠʥʘʩʪʠʡ. 

ʇʚʳʞʣʫ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʊʨʦʠʮʢʘʷ ʮʝʨʢʦʚʴ ʩʝʣʘ ʘʨʙʫʟʦʚ ɹʘʨʥʘʫʣʘ ʠ ʜʠʥʘʩʪʠʠ ʂʘʣʠʥʠʥʳʭ  
ʈʩʞʝʥʞʫ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʩʝʤʝʡʥʳʝ ʠ ʨʝʣʠʛʠʦʟʥʳʝ ʪʨʘʜʠʮʠʠ. 
ʏʞʤʵ: ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʪʘʧʳ ʞʠʟʥʠ ʊʨʦʠʮʢʦʡ ʎʝʨʢʚʠ ʩʝʣʘ ɸʨʙʫʟʦʚ ɹʘʨʘʥ ʠ ʤʝʩʪʘ ʩʝ-

ʤʴʠ ʂʘʣʠʥʠʥʳʭ  ʚ ʨʝʣʠʛʠʦʟʥʦʡ ʞʠʟʥʠ ʨʦʜʥʦʛʦ ʢʨʘʷ. 
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ʀʙʝʙʰʡ: 
1.ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʩʪʦʨʠʶ ʩʝʣʘ ɸʨʙʫʟʦʚ ɹʘʨʘʥ ʠ ʊʨʦʠʮʢʦʡ ʮʝʨʢʚʠ ʚ 18-20 ʚʚ. 
2. ɺʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʩʝʤʝʡʥʳʝ ʪʨʘʜʠʮʠʠ ʜʠʥʘʩʪʠʠ ʂʘʣʠʥʠʥʳʭ ʯʝʨʝʟ ʠʩʪʦʨʠʶ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʊʨʦʠʮʢʦʡ ʮʝʨʢʚʠ.  
 

ʁʪʫʧʩʡʸ ʋʩʧʡʯʣʧʢ ʯʞʩʣʛʡ ʪʞʤʙ ɹʩʚʬʠʧʛ ɺʙʩʙʦ 
ʊʫʩʧʡʫʞʤʵʪʫʛʧ ʡ ʟʡʠʦʵ ʮʩʙʥʙ ʪ 1770 ʨʧ 1940 ʜʧʝʙ 

ʉʝʣʦ ɸʨʙʫʟʦʚ ɹʘʨʘʥ ʠʤʝʝʪ ʩʪʘʨʠʥʥʫʶ ʠʩʪʦʨʠʶ. ʇʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ ʀʙʥ ʌʘʜʣʘʥʘ ʥʘ ʜʘʥʥʳʭ ʪʝʨ-
ʨʠʪʦʨʠʷʭ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ X ʚʝʢʘ ʧʨʦʞʠʚʘʣʦ ʪʶʨʢʦʷʟʳʯʥʦʝ ʧʣʝʤʷ ʙʘʨʘʥʜʞʘʨ [5, ʉ.17]. ʅʝʧʦʜʘʣʝʢʫ 
ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʅʠʢʦʣʘʝʚ-ɹʘʨʘʥʩʢʦʝ ʛʦʨʦʜʠʱʝ (ʧʣʦʱʘʜʴ 63 ʛʝʢʪʘʨʘ), ʢʦʪʦʨʦʝ ʥʝ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ  
ʢʫʣʴʪʫʨʥʦʛʦ ʩʣʦʷ ʠ ʜʘʪʠʨʫʝʪʩʷ ʠʩʪʦʨʠʢʘʤʠ ʩʝʨʝʜʠʥʦʡ XIII ʚ.  ɼʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʥʘ ʜʘʥʥʳʭ 
ʪʝʨʨʠʪʦʨʠʷʭ ʨʷʜʦʤ ʧʨʦʞʠʚʘʣʠ ʪʶʨʢʦʷʟʳʯʥʳʝ, ʩʣʘʚʷʥʩʢʠʝ ʠ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʝ ʧʣʝʤʝʥʘ.  

ʉʦʚʨʝʤʝʥʥʘʷ ʠʩʪʦʨʠʷ ʩʝʣʘ ʠʜʝʪ ʦʪ 1713 ʛʦʜʘ, ʢʦʛʜʘ  ɸʚʨʘʤ ʄʠʭʘʡʣʦʚʠʯ ɸʨʙʫʟʦʚ ʧʦʣʫʯʠʣ 225 
ʛʝʢʪʘʨʦʚ ʟʝʤʣʠ ʧʦ ʨʝʢʝ ɹʘʨʘʥ. ɺ ʙʫʜʫʱʝʤ ʝʛʦ ʧʦʪʦʤʢʠ ʫʚʝʣʠʯʠʣʠ ʟʝʤʝʣʴʥʳʝ ʚʣʘʜʝʥʠʷ ʜʦ 1500 ʛʘ. ʆʜ-
ʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʣʩʷ ɸʣʝʢʩʘʥʜʨ ɽʨʤʠʥʠʥʛʝʣʴʜʦʚʠʯ ɸʨʙʫʟʦʚ - ʭʠʤʠʢ ʠ ʘʢʘʜʝʤʠʢ ɸʅ ʉʉʉʈ.  

ɼʝʨʝʚʷʥʥʘʷ ʎʝʨʢʦʚʴ ʩʝʣʘ ɹʘʨʘʥ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʚ 1770 ʛʦʜʫ ʫʩʝʨʜʠʝʤ ʧʨʠʭʦʞʘʥ. ʋ ʮʝʨʢʚʠ ʙʳʣʦ 
ʜʚʘ ʧʨʝʩʪʦʣʘ: ʛʣʘʚʥʳʡ - ʭʦʣʦʜʥʳʡ, ʦʩʚʷʱʝʥʥʳʡ ʚ 1780 ʛʦʜʫ ʚʦ ʠʤʷ ʉʚʷʪʦʡ ʊʨʦʠʮʳ ʠ ʧʨʠʩʪʨʦʝʥʥʳʡ ʚ 
1867 ʛʦʜʫ ʪʝʧʣʳʡ ʧʨʠʜʝʣ, ʦʩʚʷʱʝʥʥʳʡ 13 ʜʝʢʘʙʨʷ 1871 ʛʦʜʘ ʚ ʯʝʩʪʴ ʈʦʞʜʝʩʪʚʘ ʍʨʠʩʪʦʚʘ. ɺ 1910-1911 
ʛʛ. ʥʘ ʤʝʩʪʝ ʩʪʘʨʦʡ ʦʙʚʝʪʰʘʚʰʝʡ ʮʝʨʢʚʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʥʦʚʘʷ, ʥʘ ʚʳʩʦʢʦʤ ʢʘʤʝʥʥʦʤ ʬʫʥʜʘʤʝʥʪʝ [6, 
ʉ.57]. ʀʥʪʝʨʝʩʝʥ ʬʘʢʪ, ʯʪʦ ʠʟ-ʧʦʜ ʬʫʥʜʘʤʝʥʪʘ ʮʝʨʢʚʠ ʚ 1972 ʛʦʜʫ, ʫʞʝ ʧʦʩʣʝ ʝʝ ʨʘʟʨʫʰʝʥʠʷ ʙʳʣʦ ʠʟ-
ʚʣʝʯʝʥʦ ʥʝʩʢʦʣʴʢʦ ʥʘʜʛʨʦʙʥʳʭ ʢʘʤʥʝʡ ʩ ʤʫʩʫʣʴʤʘʥʩʢʦʛʦ ʢʣʘʜʙʠʱʘ ɹʘʣʳʥʛʫʟʩʢʦʡ ʙʫʣʛʘʨʩʢʦʡ ʚʦʝʥʥʦʡ 
ʢʨʝʧʦʩʪʠ (ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʦʢʦʣʦ ʩ. ʂʨʘʩʥʘʷ (ɹʦʛʦʷʚʣʝʥʩʢʘʷ) ɻʦʨʢʘ).  

ɺʦʢʨʫʛ ʮʝʨʢʚʠ ʙʳʣʘ ʢʨʘʩʠʚʘʷ ʜʝʨʝʚʷʥʥʘʷ ʦʛʨʘʜʘ ʥʘ ʢʘʤʝʥʥʳʭ ʩʪʦʣʙʘʭ [6, ʉ.57]. ɼʨʫʛʦʡ ʠʩʪʦʯʥʠʢ 
ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ ʭʨʘʤ ʙʳʣ ʦʛʦʨʦʞʝʥ ʢʨʘʩʠʚʳʤ ʢʦʚʘʥʳʤ ʟʘʙʦʨʦʤ, ʢʘʞʜʳʡ ʩʪʦʣʙ ʢʦʪʦʨʦ-
ʛʦ ʙʳʣ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʦʡ ʯʘʩʦʚʝʥʢʠ.  

ɺ 1870 ʛʦʜʫ ʦʪʢʨʳʣʠ ʧʨʠʭʦʜʩʢʦʝ ʧʦʧʝʯʠʪʝʣʴʩʪʚʦ, ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʚ ʫʙʨʘʥʩʪʚʝ 
ʮʝʨʢʚʠ, ʫʩʪʨʦʡʩʪʚʝ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʰʢʦʣ. ʀ ʙʣʘʛʦʜʘʨʷ ʧʦʧʝʯʠʪʝʣʴʩʪʚʫ ʮʝʨʢʦʚʴ ʙʳʣʘ ʦʙʰʠʪʘ, ʦʪʰʪʫʢʘ-
ʪʫʨʝʥʘ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʠ ʦʢʨʘʰʝʥʘ ʩʚʝʪʣʦ-ʛʦʣʫʙʦʡ ʤʘʩʣʷʥʦʡ ʢʨʘʩʢʦʡ, ʯʪʦ ʧʨʠʜʘʣʦ ʟʜʘʥʠʶ ʮʝʨʢ-
ʚʠ ʙʦʣʝʝ ʢʨʘʩʠʚʳʡ ʚʠʜ.[ʉʤ.: 3, ʉ. 130-132] 

ɺ 1844 ʛʦʜʫ ʧʨʠʭʦʞʘʥʘʤʠ ʩʝʣʘ ʷʚʣʷʣʠʩʴ ʜʚʦʨʦʚʳʝ ʠ ʢʨʝʩʪʴʷʥʝ, ʧʦʤʝʱʠʢʠ ʠ ʩʦʣʜʘʪʳ ʩʝʣ ɹʘʨʘʥ, 
ʜʝʨʝʚʥʠ ʇʦʣʷʥʢʠ, ɹʘʢʯʠʢʣʳ (ʂʨʝʱʝʥʳʡ) ɹʘʨʘʥ, ʇʦʜʣʝʩʥʘʷ ʐʝʥʪʘʣʘ, ʅʠʢʦʣʘʝʚʩʢʠʡ ɹʘʨʘʥ, ɹʦʣʴʰʠʝ 
ʊʠʛʘʥʳ ʢʦʣʠʯʝʩʪʚʦʤ 1991 ʯʝʣʦʚʝʢ, ʘ ʚ 1853 ʛʦʜʫ ʧʦʩʣʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʧʨʠʭʦʜʫ ʞʠʪʝʣʝʡ ʜʝʨʝʚʥʠ ɹʫʪ-
ʣʝʨʦʚʢʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʭʦʞʘʥ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 2467 ʯʝʣʦʚʝʢ. 

ʅʘ 1909 ʛʦʜ ʚ ʧʨʠʭʦʜ ʚʭʦʜʠʣʠ ʜʝʨʝʚʥʷ ɹʫʪʣʝʨʦʚʢʘ ʠ ʇʦʜʣʝʩʥʘʷ ʐʝʥʪʘʣʘ. [1, ʉ.74] 
ʇʦʩʣʝ ʆʢʪʷʙʨʴʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʈʫʩʩʢʘʷ ʧʨʘʚʦʩʣʘʚʥʘʷ ʮʝʨʢʦʚʴ ʧʦʜʚʝʨʛʣʘʩʴ ʪʷʞʢʠʤ ʛʦʥʝʥʠʷʤ. 

ɼʣʷ ʮʝʨʢʚʠ ʠ ʜʣʷ ʚʝʨʫʶʱʠʭ ʥʘʩʪʫʧʠʣʠ ʪʷʞʝʣʳʝ ʚʨʝʤʝʥʘ. ʎʝʨʢʦʚʴ ʟʘʢʨʳʣʠ 20 ʠʶʥʷ 1940 ʛʦʜʘ. ɸ ʧʨʠ 
ʧʦʧʳʪʢʝ ʚ 1943 ʛʦʜʫ ʦʪʢʨʳʪʴ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʦʙʱʠʥʫ ʚʝʨʫʶʱʠʭ, ʟʘʩʝʜʘʥʠʝ ʉʅʂ 21 ʘʚʛʫʩʪʘ 1944 
ʛʦʜʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʨʦʩʴʙʫ ʦʪʢʣʦʥʠʪʴ ʙʝʟ  ʘʨʛʫʤʝʥʪʦʚ. ʊʝʤ ʚʨʝʤʝʥʝʤ ʚ ʟʜʘʥʠʠ ʮʝʨʢʚʠ ʙʳʣʦ 
ʫʩʪʨʦʝʥʦ ʢʦʣʭʦʟʥʦʝ ʟʝʨʥʦʭʨʘʥʠʣʠʱʝ, ʧʦʟʞʝ ʩʢʣʘʜʠʨʦʚʘʣʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʘ ʟʘʪʝʤ ʷʜʦʭʠʤʠ-
ʢʘʪʳ. 

çʀʟ ʚʦʩʧʦʤʠʥʘʥʠʡ ʄʘʨʠʠ ʂʠʨʠʣʣʦʚʥʳ ʂʦʧʴʝʚʦʡ, 1936 ʛʦʜʘ ʨʦʞʜʝʥʠʷ: 
çɺ ʚʦʡʥʫ ʤʥʝ ʙʳʣʦ ʣʝʪ ʩʝʤʴ; ʷ ʙʝʛʘʣʘ ʢ ʤʘʤʝ, ʢʦʛʜʘ ʦʥʘ ʨʘʙʦʪʘʣʘ ʥʘ ʧʝʨʝʚʦʟʢʝ ʟʝʨʥʘ ʚ ʮʝʨʢʦʚʴ. 

ɺ ʩʘʤʦʡ ʮʝʨʢʚʠ ʪʦ ʪʫʪ, ʪʦ ʪʘʤ ʥʘ ʧʦʣʫ, ʚ ʧʳʣʠ, ʩʪʦʷʣʠ ʠʢʦʥʳ, ʢʨʫʛʦʤ ʙʳʣʠ ʨʘʟʙʨʦʩʘʥʳ ʢʥʠʛʠ. ʅʘ ʥʘʰʠʭ 
ʛʣʘʟʘʭ ʘʢʪʠʚʠʩʪʳ ʩʪʨʝʣʷʣʠ ʧʦ ʠʢʦʥʘʤ, ʞʛʣʠ ʠ ʨʫʙʠʣʠ ʠʢʦʥʳ, ʥʦ ʚʩʝ ʣʠʰʴ ʙʝʩʧʦʤʦʱʥʦ ʥʘʙʣʶʜʘʣʠ, ʙʦʷ-
ʣʠʩʴ ʠʤ ʩʣʦʚʦ ʧʨʦʪʠʚ ʩʢʘʟʘʪʴè. 

ʉʦ ʩʣʦʚ ɸʥʘʩʪʘʩʠʠ ʀʚʘʥʦʚʥʳ ɽʤʝʣʴʷʥʦʚʦʡ, 1922 ʛʦʜʘ ʨʦʞʜʝʥʠʷ, ʟʘʧʠʩʘʥʦ: 
çʀʢʦʥʳ ʛʨʫʟʠʣʠ ʥʘ ʪʝʣʝʛʠ ʠ ʧʝʨʝʚʦʟʠʣʠ ʠʟ ʮʝʨʢʚʠ ʚ ʢʦʣʭʦʟʥʳʝ ʘʤʙʘʨʳ ʥʘ ʙʫʛʨʝ, ʘ ʟʘʪʝʤ ʧʦʜ ʙʫʛ-

ʨʦʤ ʘʢʪʠʚʥʦ ʩʞʠʛʘʣʠ ʠʭè [ʎʠʪ. ʧʦ.: 6, ʩ. 34]. ɺʩʝ-ʪʘʢʠ ʥʝʩʢʦʣʴʢʦ ʠʢʦʥ ʊʨʦʠʮʢʦʡ ʮʝʨʢʚʠ ʞʠʪʝʣʷʤ ʩʝʣʘ 
ʫʜʘʣʦʩʴ ʩʧʘʩʪʠ. ʀ ʩʝʡʯʘʩ ʦʥʠ ʙʦʣʴʰʘʷ ʮʝʥʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʘʚʦʩʣʘʚʥʦʛʦ ʩʝʣʴʯʘʥʠʥʘ. 

çʃʝʪʦʤ 1977 ʛʦʜʘ ʊʨʦʠʮʢʘʷ ʮʝʨʢʦʚʴ, ʢʦʪʦʨʘʷ ʧʦʯʪʠ ʜʚʘ ʩʪʦʣʝʪʠʷ ʙʳʣʘ ʮʝʥʪʨʦʤ ʜʫʭʦʚʥʦʡ ʞʠʟʥʠ 
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ʚʩʝʡ ʦʢʨʫʛʠ, ʚʘʨʚʘʨʩʢʠ ʙʳʣʘ ʨʘʟʨʫʰʝʥʘ. ʂʦʛʜʘ ʣʦʤʘʣʠ ʩʪʝʥʳ, ʞʠʪʝʣʠ ʩʝʣʘ ʧʣʘʢʘʣʠ, ʫʤʦʣʷʣʠ ʥʝ ʪʨʦ-
ʛʘʪʴ ʭʨʘʤ. ʈʘʟʜʠʨʘʣʠ ʩʪʝʥʳ ʩ ʧʦʤʦʱʴʶ ʪʨʘʢʪʦʨʦʚ ʪʨʦʩʘʤʠ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʣʦʧʘʣʠʩʴ ʦʪ ʥʘʪʫʛʠ, ʪʨʘʢʪʦ-
ʨʘʤ ʜʝʣʘʣʦʩʴ ʪʨʫʜʥʦ... 

ɺʩʝ ʟʘʭʦʨʦʥʝʥʠʷ ʥʘ ʮʝʨʢʦʚʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʙʝʟʞʘʣʦʩʪʥʦ ʫʥʠʯʪʦʞʝʥʳ. ʃʝʪ ʯʝʨʝʟ 15 ʨʷʜʦʤ 
ʩʪʨʦʠʣʠ ʘʩʬʘʣʴʪʦʚʫʶ ʜʦʨʦʛʫ, ʟʝʤʣʠ ʩ ʙʳʚʰʝʡ ʮʝʨʢʦʚʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʫʣʴʜʦʟʝʨʘʤʠ ʟʘʩʳʧʘʣʠ ʚ ʝʸ ʧʦ-
ʣʦʪʥʦè [ʎʠʪ. ʧʦ: 3, ʉ.105] 

ʃʠʰʴ 6 ʤʘʷ 2011 ʛʦʜʘ ʥʘʯʘʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʡ ʊʨʦʠʮʢʦʡ ʮʝʨʢʚʠ. ʀʥʠʮʠʘʪʦʨʘʤʠ ʚʳʩʪʫʧʠʣʠ 
ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ - ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʝʤʴʷ ɸʣʝʢʩʘʥʜʨʘ ʠ ɸʥʘʩʪʘʩʠʠ ʂʘʣʠʥʠʥʳʭ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʚ 
ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʮʝʨʢʚʠ ʙʳʣ ʂʘʣʠʥʠʥʠʥ ɸʣʝʢʩʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  

çʊʨʦʠʮʢʘʷ ʮʝʨʢʦʚʴ ʚʳʨʘʩʪʘʣʘ ʠʟ ʟʝʤʣʠ ʙʫʢʚʘʣʴʥʦ ʧʦ ʢʠʨʧʠʯʠʢʫ. ʉʪʨʦʠʪʝʣʠ ʨʘʜʦʚʘʣʠʩʴ ʤʘʣʝʡʰʝ-
ʤʫ ʫʩʧʝʭʫ ʚ ʜʝʣʝ ʚʦʟʚʝʜʝʥʠʷ ʩʚʷʪʳʥʠ, ʙʦʣʝʣʠ ʟʘ ʥʝʸ ʜʫʰʦʡ. ɿʘ ʢʨʘʩʠʚʳʤ ʬʘʩʘʜʦʤ ʦʩʪʘʣʩʷ ʪʨʫʜ ʤʥʦʛʠʭ 
ʣʶʜʝʡ, ʞʝʣʘʥʠʝ ʧʦʤʦʯʴ ʩʨʝʜʩʪʚʘʤʠ, ʤʘʪʝʨʠʘʣʘʤʠ, ʤʦʣʠʪʚʝʥʥʦ ʧʦʜʜʝʨʞʘʪʴ ʚʝʣʠʢʦʝ ʦʙʱʝʥʘʨʦʜʥʦʝ ʜʝ-
ʣʦ. ʀ, ʥʘʢʦʥʝʮ,19 ʤʘʷ 2013 ʛʦʜʘ ʥʘʩʪʘʣʦ ʟʥʘʤʝʥʘʪʝʣʴʥʦʝ ʩʦʙʳʪʠʝ. ɹʣʘʛʦʯʠʥʥʳʡ ɸʣʝʢʩʝʝʚʩʢʦʛʦ ʨʘʡʦʥʘ 
ʧʨʦʪʦʠʝʨʝʡ ʇʘʚʝʣ ʏʫʨʘʰʦʚ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʪʦʠʝʨʝʝʤ ɸʣʝʢʩʘʥʜʨʦʤ ʂʦʣʯʝʨʠʥʳʤ ʦʪʩʣʫʞʠʣʠ ʤʦʣʝʙʝʥ ʠ 
ʦʩʚʷʪʠʣʠ ʢʫʧʦʣʘ ʩ ʢʨʝʩʪʘʤʠ. ʉʚʷʱʝʥʥʠʢ ʧʦʟʜʨʘʚʠʣ ʚʩʝʭ ʩʦʙʨʘʚʰʠʭʩʷ ʩ ʦʯʝʨʝʜʥʳʤ ʵʪʘʧʦʤ ʩʪʨʦʠʪʝʣʴ-
ʩʪʚʘ ʮʝʨʢʚʠ ʠ ʧʦʞʝʣʘʣ ʙʝʨʝʯʴ ʨʦʜʥʦʡ ʭʨʘʤ, ʥʝ ʟʘʙʳʚʘʪʴ ʦ ʩʚʦʸʤ ʧʨʝʜʥʘʟʥʘʯʝʥʠʠ ʥʘ ʟʝʤʣʝ ʠ ʞʠʪʴ ʜʦ-
ʩʪʦʡʥʦ.  ʅʘ ʣʠʮʘʭ ʣʶʜʝʡ, ʧʨʠʝʭʘʚʰʠʭ ʨʘʟʜʝʣʠʪʴ ʨʘʜʦʩʪʴ ʩ ʘʨʙʘʨʘʥʮʘʤʠ ʠʟ ʈʦʜʥʠʢʦʚ, ɸʣʝʢʩʘʥʜʨʦʚʢʠ, 
ɸʣʝʢʩʝʝʚʩʢʦʛʦ, ʂʘʟʘʥʠ, ʉʘʭʘʨʦʚʢʠ, ʅʠʞʥʝʢʘʤʩʢʘ ʠ ʜʨʫʛʠʭ ʤʝʩʪ, ʩʠʷʣʠ ʪʸʧʣʳʝ ʫʣʳʙʢʠ.è [7] 

ɹʳʣʦ ʧʨʠʚʝʟʝʥʦ ʤʥʦʞʝʩʪʚʦ ʠʢʦʥ ʢʘʢ ʥʦʚʳʭ, ʪʘʢ ʠ ʩʪʘʨʠʥʥʳʭ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ - ʩʧʠʩʦʢ ʤʝʩʪʥʦʧʦʯʠ-
ʪʘʝʤʦʡ ʠʢʦʥʳ çɾʠʚʦʥʦʩʥʳʡ ʠʩʪʦʯʥʠʢè, ʦʙʨʝʪʝʥʥʳʡ ʚ ɹʠʣʷʨʩʢʝ.  

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
1. ʀʩʪʦʨʠʷ ʊʨʦʠʮʢʦʡ ʮʝʨʢʚʠ ʩ. ɸʨʙʫʟʦʚ ɹʘʨʘʥ ʧʨʦʰʣʘ ʪʨʠ ʵʪʘʧʘ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʝ (1770ï1940), ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʨʘʟʨʫʰʝʥʠʝ (1940ï1977), ʚʦʟʨʦʞʜʝʥʠʝ (ʩ 2011 ʛ.). 
2. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʭʨʘʤʘ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʠʥʠʮʠʘʪʠʚʝ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʤʝʩʪʥʳʭ 

ʩʝʤʝʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ð ʩʝʤʴʠ ʂʘʣʠʥʠʥʳʭ. 
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РОЛЬ ФАКТОРОВ РИСКА 4F В РАЗВИТИИ 
ЖЕЛЧЕКАМЕННОЙ БОЛЕЗНИ: 
ХИРУРГИЧЕСКИЕ АСПЕКТЫ 

Абрашин Александр Сергеевич,  
Илюхина Анастасия Олеговна 

ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʘʩʣʷʢʦʚ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 
ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦè 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʞʝʣʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ, ʦʙʲʝʜʠʥʸʥʥʳʝ ʢʦʥʮʝʧʮʠʝʡ 
4F (female, forty, fertile, fat), ʠ ʠʭ ʟʥʘʯʝʥʠʝ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʜʘʥ-
ʥʳʝ ʦ ʤʝʭʘʥʠʟʤʘʭ ʢʘʤʥʝʦʙʨʘʟʦʚʘʥʠʷ, ʚʣʠʷʥʠʠ ʧʦʣʘ, ʚʦʟʨʘʩʪʘ, ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʦʞʠʨʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ 
ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʜʠʘʛʥʦʩʪʠʢʠ, ʚʳʙʦʨʘ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʘʢʪʠʢʠ ʠ ʧʨʦʬʠʣʘʢʪʠ-
ʢʠ ʦʩʣʦʞʥʝʥʠʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʠ ʢʘʢ ʦʩʥʦʚʥʦʤʫ ʤʝʪʦʜʫ 
ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʞʝʣʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ 4F, ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʷ, 
ʦʞʠʨʝʥʠʝ, ʭʠʨʫʨʛʠʷ, ʞʝʣʯʥʳʡ ʧʫʟʳʨʴ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ. 
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Abstract: The article discusses the role of gallstone disease risk factors summarized in the 4F concept (fe-
male, forty, fertile, fat) and their importance in surgical practice. Current data on stone formation mechanisms, 
hormonal and metabolic influences, diagnostic approaches, surgical treatment and complication prevention 
are reviewed. 
Keywords: gallstone disease, 4F risk factors, laparoscopic cholecystectomy, obesity, surgery, gallbladder, 
metabolic syndrome. 

 
ɾʝʣʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʛʝʧʘʪʦʙʠʣʠʘʨ-

ʥʦʡ ʩʠʩʪʝʤʳ ʠ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʘʙʜʦʤʠʥʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ [1]. ɿʘʙʦʣʝʚʘʥʠʝ ʭʘʨʘʢʪʝ-
ʨʠʟʫʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʥʢʨʝʤʝʥʪʦʚ ʚ ʞʝʣʯʥʦʤ ʧʫʟʳʨʝ ʠʣʠ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʘʭ ʠ ʯʘʩʪʦ ʜʣʠʪʝʣʴʥʦʝ 
ʚʨʝʤʷ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʙʝʩʩʠʤʧʪʦʤʥʦ. 

ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʩʧʦʩʦʙʦʚ ʦʮʝʥʢʠ ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷ-
ʝʪʩʷ ʢʦʥʮʝʧʮʠʷ 4F: female, forty, fertile, fat, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʛʨʫʧʧʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʠʙʦʣʝʝ 
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ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʦʣʝʩʪʝʨʠʥʦʚʳʭ ʢʦʥʢʨʝʤʝʥʪʦʚ [2]. ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʣʦʚʥʦʩʪʴ ʜʘʥ-
ʥʦʡ ʤʦʜʝʣʠ, ʦʥʘ ʩʦʭʨʘʥʷʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʂʦʤʧʦʥʝʥʪ female ʦʪʨʘʞʘʝʪ ʙʦʣʴʰʫʶ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ ʞʝʥʱʠʥ. ʕʩʪʨʦʛʝ-
ʥʳ ʧʦʚʳʰʘʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʞʝʣʯʠ, ʘ ʧʨʦʛʝʩʪʝʨʦʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʤʦʪʦʨʠʢʠ 
ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ, ʯʪʦ ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ ʟʘʩʪʦʷ ʞʝʣʯʠ [2]. 

ɺʦʟʨʘʩʪʥʦʡ ʬʘʢʪʦʨ forty ʩʚʷʟʘʥ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʩʦʧʫʪ-

ʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʩʣʝ ʩʦʨʦʢʘ ʣʝʪ, ʚʢʣʶʯʘʷ ʦʞʠʨʝʥʠʝ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʠ ʩʝʨʜʝʯʥʦȤʩʦʩʫʜʠʩʪʳʝ 
ʥʘʨʫʰʝʥʠʷ [3]. 

ʂʦʤʧʦʥʝʥʪ fertile ʩʚʷʟʘʥ ʩ ʙʝʨʝʤʝʥʥʦʩʪʴʶ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʘ. ʇʦʚʳʰʝʥʠʝ 
ʫʨʦʚʥʷ ʧʨʦʛʝʩʪʝʨʦʥʘ ʠ ʤʝʭʘʥʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʫʚʝʣʠʯʝʥʥʦʡ ʤʘʪʢʠ ʟʘʤʝʜʣʷʶʪ ʵʚʘʢʫʘʮʠʶ ʞʝʣʯʠ ʠ ʩʧʦ-
ʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʙʠʣʠʘʨʥʦʛʦ ʩʣʘʜʞʘ [3]. 

ʌʘʢʪʦʨ fat ʦʪʨʘʞʘʝʪ ʨʦʣʴ ʦʞʠʨʝʥʠʷ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʀʟʙʳ-
ʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʩʝʢʨʝʮʠʠ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʪʘʚʘ ʞʝʣʯʠ, 
ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʤʥʝʡ [4]. 

ʇʦʤʠʤʦ ʬʘʢʪʦʨʦʚ 4F, ʢ ʨʘʟʚʠʪʠʶ ʞʝʣʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ 
ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, ʥʘʨʫʰʝʥʠʷ ʧʠʪʘʥʠʷ, ʛʠʧʦʜʠʥʘʤʠʷ, ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ ʠ ʧʨʠʸʤ ʥʝʢʦʪʦʨʳʭ ʣʝ-
ʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [4]. 

ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʟʘʙʦʣʝʚʘʥʠʷ ʚʘʨʴʠʨʫʝʪ ʦʪ ʙʝʩʩʠʤʧʪʦʤʥʦʛʦ ʪʝʯʝʥʠʷ ʜʦ ʚʳʨʘʞʝʥʥʦʡ ʙʠʣʠ-
ʘʨʥʦʡ ʢʦʣʠʢʠ, ʢʘʣʴʢʫʣʸʟʥʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ, ʤʝʭʘʥʠʯʝʩʢʦʡ ʞʝʣʪʫʭʠ ʠ ʙʠʣʠʘʨʥʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ [1]. ʆʩʥʦʚ-
ʥʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʪʘʸʪʩʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ɿʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʩʯʠʪʘʝʪʩʷ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʷ, ʢʦ-
ʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʤʝʥʴʰʝʡ ʪʨʘʚʤʘʪʠʯʥʦʩʪʴʶ, ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʧʘʮʠʝʥʪʘ ʠ ʩʥʠʞʝʥʠʝʤ 
ʨʠʩʢʘ ʦʩʣʦʞʥʝʥʠʡ [5]. 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʦʞʠʨʝʥʠʝʤ ʦʧʝʨʘʮʠʷ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʧʦʵʪʦʤʫ 
ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʛʨʘʤʦʪʥʘʷ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʢʦʨʨʝʢʮʠʷ ʦʙʤʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ 
ʧʨʦʬʠʣʘʢʪʠʢʘ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ [5]. 

ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʪʨʝʙʫʝʪ ʩʦʙʣʶʜʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʠʪʘʥʠʶ, ʧʦʩʪʝʧʝʥʥʦʡ ʬʠʟʠʯʝ-
ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ [1]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʮʝʧʮʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 4F ʩʦʭʨʘʥʷʝʪ ʢʣʠʥʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʜʠʘʛʥʦʩʪʠʢʝ 
ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʞʝʣʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ, ʘ ʩʦʚʨʝʤʝʥʥʳʝ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢ-
ʪʠʚʥʦ ʣʝʯʠʪʴ ʦʩʣʦʞʥʸʥʥʳʝ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʞʝʣʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʤʝʜʠʮʠʥʩʢʦʝ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʦʝ 
ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʨʝʤʝʥʥʦʡ ʫʪʨʘʪʦʡ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʩʥʠʞʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 
ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʧʘʮʠʝʥʪʦʚ [1]. ʋʚʝʣʠʯʝʥʠʝ ʨʘʩʧʨʦ-
ʩʪʨʘʥʸʥʥʦʩʪʠ ʦʞʠʨʝʥʠʷ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʸʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʠʟ ʛʨʫʧʧʳ 
ʨʠʩʢʘ, ʦʩʦʙʝʥʥʦ ʞʝʥʱʠʥ ʩʪʘʨʰʝ ʩʦʨʦʢʘ ʣʝʪ ʩ ʦʞʠʨʝʥʠʝʤ ʠ ʵʧʠʟʦʜʘʤʠ ʙʠʣʠʘʨʥʦʡ ʙʦʣʠ [3]. ʇʨʦʚʝʜʝʥʠʝ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʪʷʞʸʣʳʭ 
ʦʩʣʦʞʥʝʥʠʡ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʠʨʫʨʛʠʠ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʘʮʠʝʥʪʘ ʥʘ 
ʦʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ. ʆʪʩʨʦʯʢʘ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʯʘʩʪʳʭ ʧʨʠʩʪʫʧʘʭ ʙʠʣʠʘʨʥʦʡ ʢʦʣʠʢʠ ʧʦʚʳʰʘʝʪ ʚʝ-
ʨʦʷʪʥʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʛʦ ʢʘʣʴʢʫʣʸʟʥʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʵʢʩʪʨʝʥʥʦʡ ʦʧʝʨʘʮʠʠ [5]. 

ʃʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʷ ʦʩʪʘʸʪʩʷ ʤʝʪʦʜʦʤ ʚʳʙʦʨʘ ʙʣʘʛʦʜʘʨʷ ʤʝʥʴʰʝʡ ʪʨʘʚʤʘʪʠʯ-
ʥʦʩʪʠ, ʩʦʢʨʘʱʝʥʠʶ ʩʨʦʢʦʚ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʠ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ. ʇʨʠ 
ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʠʩʢ ʧʦʚʨʝʞʜʝʥʠʷ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ ʤʠʥʠʤʘʣʝʥ, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪ 
ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʭʠʨʫʨʛʘ [5]. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʦʙʫʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʨʠʥʮʠʧʘʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʦʩʣʝ 
ʦʧʝʨʘʮʠʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʠʟʙʳʪʦʯʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʞʠʨʦʚ, ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠ-
ʤʘ ʧʠʪʘʥʠʷ ʠ ʢʦʥʪʨʦʣʴ ʤʘʩʩʳ ʪʝʣʘ, ʦʩʦʙʝʥʥʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ [4]. 
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ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʘʮʠʝʥʪʫ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʩʦʯʝʪʘʥʠʝ ʬʘʢʪʦʨʦʚ 
ʨʠʩʢʘ, ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʯʪʦ ʧʦʚʳ-
ʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʠ ʫʣʫʯʰʘʝʪ ʦʪʜʘʣʸʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ [1]. 
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ПРОФЕССИОНАЛЬНАЯ ДЕЯТЕЛЬНОСТЬ 
МЕДИЦИНСКОЙ СЕСТРЫ ПО ПРОФИЛАКТИКЕ 
ИНФЕКЦИОННЫХ ЗАБОЛЕВАНИЙ В ДЕТСКОЙ 
КОНСУЛЬТАЦИИ 

Гамидова Аида Рустамовна 
ʩʪʫʜʝʥʪʢʘ 

ʏʇʆʋ ʉʄʂ çʉʚʝʪʣʦʛʨʘʜʩʢʠʡ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʡ ʢʦʣʣʝʜʞè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʆʤʘʨʦʚʘ ɸʤʠʥʘ ʖʩʫʧʦʚʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʏʇʆʋ çʉʚʝʪʣʦʛʨʘʜʩʢʠʡ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʡ ʢʦʣʣʝʜʞè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʩʝʩʪʨʳ ʚ ʜʝʪ-
ʩʢʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ ʨʘʟʥʳʭ ʚʦʟ-
ʨʘʩʪʥʳʭ ʛʨʫʧʧ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ ʤʝʜʩʝʩʪʨʳ: ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ 
ʚʘʢʮʠʥʘʮʠʠ, ʩʘʥʠʪʘʨʥʦïʧʨʦʩʚʝʪʠʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʩ ʨʦʜʠʪʝʣʷʤʠ ʠ ʜʝʪʴʤʠ, ʤʦʥʠʪʦʨʠʥʛ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝ-
ʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʚʳʷʚʣʝʥʠʝ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʢʦʥʪʘʢʪʥʳʭ ʣʠʮ ʚ ʦʯʘʛʘʭ ʠʥʬʝʢʮʠʠ, ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝ-
ʥʠʝʤ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʝʜʠʮʠʥʩʢʘʷ ʩʝʩʪʨʘ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʘʢʮʠʥʘʮʠʷ. 

 
PROFESSIONAL ACTIVITIES OF A NURSE IN THE PREVENTION OF INFECTIOUS DISEASES IN A 

CHILDREN'S CONSULTATION 
 

Gamidova Aida Rustamovna 
 

Scientific adviser: Omarova Amina Yusupovna 
 

Abstract: The paper examines the professional activities of a medical sister in a children's consultation center, 
which are aimed at preventing infectious diseases in children of different age groups. The key areas of the 
nurse's work are analyzed, including the organization and implementation of vaccinations, sanitary and 
educational activities with parents and children, monitoring the epidemiological situation, identifying and 
accompanying contact persons in infection foci, and monitoring compliance with hygiene and anti-epidemic 
measures. 
Keywords: nurse, prevention of infectious diseases, vaccination. 

 
ʇʨʦʬʠʣʘʢʪʠʢʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ ð ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝ-

ʜʠʘʪʨʠʠ ʠ ʩʝʩʪʨʠʥʩʢʦʡ ʧʨʘʢʪʠʢʠ. ʇʦ ʜʘʥʥʳʤ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ 2025ï
2026 ʛʦʜʦʚ ʦʪʤʝʯʘʣʩʷ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʈɺʀ ʠ ʛʨʠʧʧʦʤ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʜʝʪʝʡ. ʇʠʢ ʧʨʠʰʸʣʩʷ ʥʘ 
ʜʝʢʘʙʨʴ 2025 ð ̫ ʥʚʘʨʴ 2026 ʛʦʜʘ. ʉʨʝʜʠ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʰʪʘʤʤʦʚ ʛʨʠʧʧʘ ʜʦʤʠʥʠʨʦʚʘʣ A(H3N2) (ʛʦʥ-
ʢʦʥʛʩʢʠʡ ʛʨʠʧʧ), ʪʘʢʞʝ ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʮʠʨʢʫʣʷʮʠʷ çʩʚʠʥʦʛʦè ʛʨʠʧʧʘ A(H1N1) pdm09. ɺ ʩʪʨʫʢʪʫʨʝ ʨʝ-
ʩʧʠʨʘʪʦʨʥʳʭ ʚʠʨʫʩʦʚ ʧʨʝʦʙʣʘʜʘʣʠ ʈʉ-ʚʠʨʫʩʳ, ʨʠʥʦʚʠʨʫʩʳ ʠ ʤʝʪʘʧʥʝʚʤʦʚʠʨʫʩʳ [4].  
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ʈʩʧʭʞʪʪʡʧʦʙʤʵʦʙʸ ʝʞʸʫʞʤʵʦʧʪʫʵ ʥʞʝʡʯʡʦʪʣʧʢ ʪʞʪʫʩʴ ʨʧ ʨʩʧʭʡʤʙʣʫʡʣʞ ʡʦʭʞʣʯʡʧʦʦʴʮ 
ʠʙʚʧʤʞʛʙʦʡʢ ʛ ʝʞʫʪʣʧʢ ʣʧʦʪʬʤʵʫʙʯʡʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʟʘʜʘʯ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 
ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  ʊʩʞʝʡ ʦʡʮ: ʣʧʦʫʩʧʤʵ ʠʙ ʪʙʦʡʫʙʩʦʧ-ʨʩʧʫʡʛʧʶʨʡʝʞʥʡʰʞʪʣʡʥ 
ʩʞʟʡʥʧʥ, ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʠ ʟʘʢʘʣʠʚʘʶʱʠʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ.   

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦ-
ʪʳ ʩʨʝʜʥʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʚ ʮʝʣʷʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 
ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ.  

ɼʝʪʩʢʠʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ï ʵʪʦ ʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʙʦʣʝʟʥʝʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʨʠʨʦʜʳ, ʢʦ-
ʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʯʝʣʦʚʝʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʵʨʦʛʝʥʥʳʤ ʩʧʦʩʦʙʦʤ [2, ʩ. 44]. ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʜʝʪʩʢʠʝ ʠʥʬʝʢ-
ʮʠʠ: ʣʧʣʤʷʱ ð ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩ ʧʨʠʩʪʫʧʘʤʠ ʢʘʰʣʷ, ʥʘʩʤʦʨʢʦʤ, ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫ-
ʨʳ, ʣʧʩʵ ð ʚʠʨʫʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩ ʚʳʩʦʢʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ, ʧʝʨʝʜʘʸʪʩʷ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʤ ʧʫ-
ʪʸʤ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʩʳʧʴʶ, ʚʦʩʧʘʣʝʥʠʝʤ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʣʩʙʪʦʬʮʙ ð
 ʦʩʪʨʦʝ ʚʠʨʫʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩ ʚʳʩʳʧʘʥʠʷʤʠ ʥʘ ʢʦʞʝ, ʧʦʢʨʘʩʥʝʥʠʝʤ ʛʣʘʟ ʠ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫ-
ʨʳ. ʆʧʘʩʥʘ ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʫ ʧʣʦʜʘ. ɻʞʫʩʸʦʙʸ ʧʪʨʙ 
(ʛʞʫʩʸʦʣʙ) ð ʚʠʨʫʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʩʳʧʴʶ ʚ ʚʠʜʝ ʧʫʟʳʨʴʢʦʚ ʥʘ ʢʦʞʝ ʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦ-
ʣʦʯʢʘʭ. ʊʣʙʩʤʙʫʡʦʙ ð ʦʩʪʨʦʝ ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʚʳʟʳʚʘʝʤʦʝ ʩʪʨʝʧʪʦʢʦʢʢʦʤ ʛʨʫʧʧʳ ɸ. ʉʦ-
ʧʨʦʚʦʞʜʘʝʪʩʷ ʩʳʧʴʶ, ʘʥʛʠʥʦʡ, ʦʙʱʝʡ ʠʥʪʦʢʩʠʢʘʮʠʝʡ. ʀʦʭʞʣʯʡʧʦʦʴʢ ʨʙʩʧʫʡʫ (ʪʛʡʦʣʙ) ð
 ʟʘʙʦʣʝʚʘʥʠʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʦʩʧʘʣʝʥʠʝʤ ʩʣʶʥʥʳʭ ʞʝʣʸʟ. ʋ ʤʘʣʴʯʠʢʦʚ-ʧʦʜʨʦʩʪʢʦʚ ʤʦ-
ʞʝʪ ʦʩʣʦʞʥʷʪʴʩʷ ʦʨʭʠʪʦʤ (ʚʦʩʧʘʣʝʥʠʝʤ ʷʠʯʢʘ).  

ʈʩʧʭʡʤʙʣʫʡʣʙ ʡʦʭʞʣʯʡʧʦʦʴʮ ʠʙʚʧʤʞʛʙʦʡʢ ð ʵʪʦ ʩʠʩʪʝʤʘ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʥʝʜʦʧʫʱʝ-
ʥʠʝ ʟʘʨʘʞʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʦʩʣʦʞʥʝʥʠʡ ʧʘʪʦʣʦʛʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʙʦʣʝʟʥʝʪʚʦʨʥʳʤʠ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʘʤʠ (ʙʘʢʪʝʨʠʷʤʠ, ʚʠʨʫʩʘʤʠ, ʛʨʠʙʢʘʤʠ, ʧʘʨʘʟʠʪʘʤʠ). ʎʝʣʴ ð ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʩʧʳʰʢʠ, ʵʧʠʜʝʤʠʠ, 
ʧʘʥʜʝʤʠʠ. ʈʘʟʣʠʯʘʶʪ ʨʞʩʛʡʰʦʬʷ ʠ ʛʫʧʩʡʰʦʬʷ ʧʨʦʬʠʣʘʢʪʠʢʫ. 

ʇʝʨʚʠʯʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 
ʥʘ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʫ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʘʪʦʣʦʛʠ-
ʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ. 

ɿʘʜʘʯʠ ʧʝʨʚʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʟʜʦʨʦʚʦʤ ʦʙʨʘʟʝ ʞʠʟʥʠ, ʩʦʭʨʘ-
ʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʫʩʣʦʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʣʫʯʰʝʥʠʶ ʟʜʦʨʦʚʴʷ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 
ʚʣʠʷʥʠʷ ʫʩʣʦʚʠʡ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʥʘ ʟʜʦʨʦʚʴʝ [1, ʩ. 33]. 

ɺʪʦʨʠʯʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ð ɻ ʪʦ ʢʦʤʧʣʝʢʩ ʤʝʜʠʮʠʥʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ, 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʙʦʩʪʨʝʥʠʡ, 
ʦʩʣʦʞʥʝʥʠʡ ʠ ʭʨʦʥʠʟʘʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ 
ʩʤʝʨʪʥʦʩʪʠ. ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ - ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘ-
ʥʠʷ, ʝʛʦ ʦʙʦʩʪʨʝʥʠʡ, ʦʩʣʦʞʥʝʥʠʡ. 

ʂ ʦʩʥʦʚʥʳʤ ʬʫʥʢʮʠʷʤ ʤʝʜʠʮʠʥʩʢʦʡ ʩʝʩʪʨʳ ʚ ʩʠʩʪʝʤʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ ʦʪʥʦʩʷʪ-
ʩʷ: 

1. ɹʦʙʤʡʠ ʪʧʪʫʧʸʦʡʸ ʠʝʧʩʧʛʵʸ ʧʨʠʢʨʝʧʣʸʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ. ʄʝʜʩʝʩʪʨʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʦʬʠʣʴ 
ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʚʨʘʯʝʙʥʦʛʦ ʫʯʘʩʪʢʘ, ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʨʦʛʨʘʤʤʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩ ʫʯʸʪʦʤ 
ʚʳʷʚʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ.   

2. ʍʧʩʥʡʩʧʛʙʦʡʞ ʜʩʬʨʨ ʝʡʪʨʙʦʪʞʩʦʴʮ ʚʧʤʵʦʴʮ.   
3. ʌʰʙʪʫʡʞ ʛ ʨʩʧʫʡʛʧʶʨʡʝʞʥʡʰʞʪʣʡʮ ʥʞʩʧʨʩʡʸʫʡʸʮ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.   
4. ʉʙʠʩʙʚʧʫʣʙ ʡʦʝʡʛʡʝʬʙʤʵʦʧʜʧ ʨʤʙʦʙ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ 

ʫʯʸʪʦʤ ʛʨʫʧʧʳ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ ʠ ʜʘʥʥʳʭ 
ʦʩʤʦʪʨʦʚ ʚʨʘʯʝʡ-ʩʧʝʮʠʘʣʠʩʪʦʚ.   

5. ɽʡʦʙʥʡʰʞʪʣʧʞ ʦʙʚʤʷʝʞʦʡʞ ʟʘ ʜʝʪʴʤʠ, ʚʟʷʪʳʤʠ ʥʘ ʜʠʩʧʘʥʩʝʨʥʳʡ ʫʯʸʪ, ð ʤʝʜʩʝʩʪʨʘ ʧʨʦ-
ʚʦʜʠʪ ʠʭ ʦʟʜʦʨʦʚʣʝʥʠʝ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʚʨʘʯʘʤʠ-ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʘʥʘʣʠʟʠʨʫʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ.   

ʉʘʥʠʪʘʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʩ ʨʦʜʠʪʝʣʷʤʠ ʠ ʜʝʪʴʤʠ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ð
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 ʚʘʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠʭ 
ʥʘʚʳʢʦʚ ʠ ʦʙʫʯʝʥʠʝ ʜʝʡʩʪʚʠʷʤ ʚ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ ʠʥʬʝʢʮʠʠ.  ɺʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘ-
ʮʠʠ: 

1. ɺʞʪʞʝʴ ʪ ʩʧʝʡʫʞʤʸʥʡ ʚʦ ʚʨʝʤʷ ʝʞʝʜʥʝʚʥʳʭ ʫʪʨʝʥʥʠʭ ʧʨʠʸʤʦʚ ʜʝʪʝʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʦʨʛʘʥʠʟʘʮʠʷʭ, ʘ ʪʘʢʞʝ ʥʘ ʨʦʜʠʪʝʣʴʩʢʠʭ ʩʦʙʨʘʥʠʷʭ.   

2. ʁʦʭʧʩʥʡʩʧʛʙʦʡʞ ʦ ʤʝʨʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʢʦʥʢʨʝʪʥʳʭ ʠʥ-
ʬʝʢʮʠʡ (ʥʘʧʨʠʤʝʨ, ʛʨʠʧʧʘ, ʆʈɺʀ, ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ) ʚ ʭʦʜʝ ʧʦʜʛʦʪʦʚʢʠ ʢ ʵʧʠʜʝʤʠʯʝʩʢʦʤʫ ʩʝʟʦʥʫ.   

3. ʉʙʠʳʸʪʦʞʦʡʞ ʥʞʮʙʦʡʠʥʧʛ ʨʞʩʞʝʙʰʡ ʛʧʠʚʬʝʡʫʞʤʞʢ ʠʙʚʧʤʞʛʙʦʡʢ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʦʩʦʟʥʘʥ-
ʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ. 

4. ʁʪʨʧʤʵʠʧʛʙʦʡʞ ʩʙʠʤʡʰʦʴʮ ʥʞʫʧʝʧʛ: ʫʩʪʥʦʝ ʠʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ (ʣʝʢʮʠʠ, ʙʝʩʝʜʳ), ʜʝ-
ʤʦʥʩʪʨʘʮʠʷ ʚʠʜʝʦ, ʧʣʘʢʘʪʦʚ, ʜʠʘʛʨʘʤʤ, ʨʦʣʝʚʳʝ ʠʛʨʳ, ʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ (ʢʦʥʢʫʨʩʳ, ʚʠʢʪʦʨʠ-
ʥʳ) [3, ʉ. 17-18]. 

ɺʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʘ ð ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʦ ʧʨʝʜʦʪ-
ʚʨʘʱʝʥʠʶ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʜʝʤʦ-
ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʩʪʨʘʥʝ, ʨʘʩʪʫʱʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʩʦʣʠʜʘʮʠʷ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ 
ʵʣʠʤʠʥʘʮʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʠʥʬʝʢʮʠʡ ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʳʰʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʠʤʤʫʥʦ-
ʧʨʦʬʠʣʘʢʪʠʢʝ [1, ʩ. 56]. 

ʇʣʘʥʦʚʘʷ ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʘʤʢʘʭ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʢʘʣʝʥʜʘʨʷ ʧʨʦʬʠʣʘʢʪʠʯʝ-
ʩʢʠʭ ʧʨʠʚʠʚʦʢ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʯʠʩʣʦ ʜʦʟ, ʩʨʦʢʠ, ʩʭʝʤʳ ʚʚʝʜʝʥʠʷ ʢʘʞʜʦʡ ʚʘʢʮʠʥʳ, ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʨʘʟ-
ʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʘʩʪʢʦʚʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʩʝʩʪʨʘ ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦ-
ʤʦʱʥʠʢʦʤ ʫʯʘʩʪʢʦʚʦʛʦ ʧʝʜʠʘʪʨʘ, ʥʘʧʨʘʚʣʷʶʱʠʤ ʨʘʙʦʪʫ ʮʝʣʦʛʦ ʣʝʯʝʙʥʦʛʦ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʢʦʤ-
ʧʣʝʢʩʘ ʢʫʨʠʨʫʝʤʳʭ ʥʘ ʫʯʘʩʪʢʝ ʜʝʪʝʡ, ʚʳʩʪʫʧʘʝʪ ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʤʤʫ-
ʥʠʟʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ ʠ ʧʨʦʚʝʨʦʢ. ʀʦʙʰʞʦʡʞ ʩʙʚʧʫʴ 
ʥʞʝʡʯʡʦʪʣʧʢ ʪʞʪʫʩʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʝʸ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʠ ʙʜʠʪʝʣʴʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʫʶʪ 
ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʚʳʷʚʣʝʥʠʶ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 
ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʩʥʠʞʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʡ. 
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ХРОНИЧЕСКИЙ ПОСТИНТУБАЦИОННЫЙ 
СТЕНОЗ ГОРТАНИ ВЗРОСЛЫХ: ЭТИОЛОГИЯ, 
ПАТОГЕНЕЗ, ПРОФИЛАКТИКА  

Орлова Юлия Юрьевна 
ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

Башкирова Татьяна Николаевна, 
Мочалова Елена Николаевна  

ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘè 

 

ɹʦʦʧʫʙʯʡʸ: ʠʩʩʣʝʜʦʚʘʥ ʭʨʦʥʠʯʝʩʢʠʡ ʧʦʩʪʠʥʪʫʙʘʮʠʦʥʥʳʡ ʩʪʝʥʦʟ ʛʦʨʪʘʥʠ ʫ ʚʟʨʦʩʣʳʭ  ʦʜʠʥ ʠʟ ʪʷʞʝ-
ʣʳʭ ʦʩʣʦʞʥʝʥʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʣʝʛʢʠʭ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʯʘʩʪʦʪʘ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ 
ʚʘʨʴʠʨʫʝʪ ʦʪ 1-3% ʜʦ 10-20%. ɺʝʜʫʱʠʤʠ ʧʨʠʯʠʥʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʠʥʪʫʙʘʮʠʷ 
ʙʦʣʝʝ 7-10 ʜʥʝʡ ʠ ʜʨ., ʚ ʧʘʪʦʛʝʥʝʟʝ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʰʝʤʠʯʝʩʢʠʡ ʥʝʢʨʦʟ ʩʣʠʟʠʩʪʦʡ ʠ ʭʦʥʜʨʦʧʝʨʠ-
ʭʦʥʜʨʠʪ ʛʦʨʪʘʥʠ. ʆʩʥʦʚʦʡ ʝʛʦ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʣʫʞʘʪ ʢʦʥʪʨʦʣʴ ʜʘʚʣʝʥʠʷ ʚ ʤʘʥʞʝʪʝ (20-30 ʤʤ ʚʦʜ.ʩʪ.), 
ʘʪʨʘʚʤʘʪʠʯʥʘʷ ʠʥʪʫʙʘʮʠʷ, ʨʘʥʥʷʷ ʪʨʘʭʝʦʩʪʦʤʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʧʨʦʪʦʢʦʣʦʚ ʚ ʦʪʜʝʣʝʥʠʷʭ ʨʝʘʥʠʤʘ-
ʮʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʭʨʦʥʠʯʝʩʢʠʡ ʧʦʩʪʠʥʪʫʙʘʮʠʦʥʥʳʡ ʩʪʝʥʦʟ ʛʦʨʪʘʥʠ, ʵʪʠʦʣʦʛʠʷ, ʧʘʪʦʛʝʥʝʟ, ʧʨʦʬʠʣʘʢʪʠ-
ʢʘ, ʪʨʘʭʝʦʩʪʦʤʠʷ. 
 

CHRONIC POST-INTUBATION LARYNGEAL STENOSIS IN ADULTS: ETIOLOGY, PATHOGENESIS, 
PREVENTION 

 
Orlova Yulia Yurievna, 

Bashkirova Tatiana Nikolaevna,  
Mochalova Elena Nikolaevna  

 
Abstract: chronic post-intubation laryngeal stenosis in adults, one of the severe complications of mechanical 
ventilation, has been studied. Over the past five years, the incidence of this disease has varied from 1-3% to 
10-20%. The leading causes of which are prolonged ventilation for more than 7-10 days, etc., ischemic necro-
sis of the mucous membrane and chondroperichondritis of the larynx play an important role in the pathogene-
sis. Its prevention is based on monitoring the pressure in the cuff (20-30 mm of water), atraumatic intubation, 
early tracheostomy, and standardization of protocols in intensive care units. 
Key words: chronic post-intubation laryngeal stenosis, etiology, pathogenesis, prevention, tracheostomy. 

 
ʍʨʦʥʠʯʝʩʢʠʡ ʧʦʩʪʠʥʪʫʙʘʮʠʦʥʥʳʡ ʩʪʝʥʦʟ ʛʦʨʪʘʥʠ (ʍʇʉɻ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʫʙʮʦʚʦʝ ʩʫʞʝʥʠʝ 

ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʚʩʣʝʜʩʪʚʠʝ ʜʣʠʪʝʣʴʥʦʡ ʵʥʜʦʪʨʘʭʝʘʣʴʥʦʡ ʠʥʪʫʙʘʮʠʠ ʧʨʠ 
ʧʨʦʚʝʜʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʣʝʛʢʠʭ (ʀɺʃ). ʅʝʩʤʦʪʨʷ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʝʩʧʠʨʘʪʦʨʥʦʡ 
ʧʦʜʜʝʨʞʢʠ, ʚʥʝʜʨʝʥʠʝ ʘʪʨʘʚʤʘʪʠʯʥʳʭ ʪʨʫʙʦʢ ʠ ʨʦʩʪ ʢʘʯʝʩʪʚʘ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ, ʜʘʥʥʦʝ ʦʩʣʦʞʥʝ-
ʥʠʝ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʘʥʝʩʪʝʟʠʦʣʦʛʠʠ, ʨʝʘʥʠʤʘʪʦʣʦʛʠʠ, ʦʪʦʨʠʥʦʣʘ-
ʨʠʥʛʦʣʦʛʠʠ. ʇʦ ʜʘʥʥʳʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʟʦʨʦʚ ʠ ʤʝʪʘʘʥʘʣʠʟʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʍʇʉɻ ʩʨʝʜʠ 
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ʠʥʪʫʙʠʨʦʚʘʥʥʳʭ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʚʘʨʴʠʨʫʝʪ ʦʪ 1 ʜʦ 3%, ʘ ʧʨʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʥʪʫʙʘʮʠʷ ʙʦʣʝʝ 7-10 
ʩʫʪʦʢ ʜʦʩʪʠʛʘʝʪ 10-20% [1, ʩ. 42; 2, ʩ. 5884; 3, ʩ. 6113].  

ɺ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-19 ʦʪʤʝʯʝʥ ʨʝʟʢʠʡ ʨʦʩʪ ʯʘʩʪʦʪʳ ʪʷʞʝʣʳʭ ʣʘʨʠʥʛʦʪʨʘʭʝʘʣʴʥʳʭ ʩʪʝʥʦ-
ʟʦʚ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʩʦʯʝʪʘʥʠʝʤ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʡ ʀɺʃ, ʧʨʦʥʘʮʠʦʥʥʦʡ ʧʦʟʠʮʠʠ, ʩʠʩʪʝʤʥʦʛʦ ʵʥʜʦʪʝ-
ʣʠʠʪʘ ʠ ʤʠʢʨʦʪʨʦʤʙʦʟʦʚ [4, ʩ. 874; 5, ʩ. 17; 6, ʩ. 85]. ɼʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʥʝʩʤʦʪʨʷ 
ʥʘ ʩʦʙʣʶʜʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʍʇʉɻ ʨʠʩʢ ʩʪʝʥʦʟʘ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʪʠʦʧʘʪʦʛʝʥʝʟ ʍʇʉɻ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʬʘʢʪʦʨʥʳʤ. ʅʘʨʷʜʫ ʩ ʣʦʢʘʣʴʥʦ-̫ ʪʨʦʛʝʥʥʳʤʠ 
ʬʘʢʪʦʨʘʤʠ (ʜʘʚʣʝʥʠʝʤ ʚ ʤʘʥʞʝʪʝ ʵʥʜʦʪʨʘʭʝʘʣʴʥʦʡ ʪʨʫʙʢʠ, ʝʝ ʜʠʘʤʝʪʨʦʤ, ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠ ʪʨʘʚʤʘ-
ʪʠʯʥʦʩʪʴʶ ʠʥʪʫʙʘʮʠʠ) ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʩʠʩʪʝʤʥʳʤ ʢʦʤʦʨʙʠʜʥʳʤ ʩʦʩʪʦʷʥʠʷʤ: ʩʘʭʘʨ-
ʥʦʤʫ ʜʠʘʙʝʪʫ, ʦʞʠʨʝʥʠʶ, ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡʨʝʬʣʶʢʩʥʦʡ ʙʦʣʝʟʥʠ (ɻʕʈɹ), ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ 
ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ [7, ʩ. 157; 8, ʩ. 72; 9, ʩ. 39]. ʅʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʘʙʝʨʨʘʥʪ-
ʥʦʝ ʟʘʞʠʚʣʝʥʠʝ ʩ ʧʝʨʩʠʩʪʝʥʮʠʝʡ ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʛʠʧʝʨʧʨʦʜʫʢʮʠʝʡ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ 
ʨʦʩʪʘ ʙʝʪʘ (TGF-ɓ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʙʳʪʦʯʥʦʤʫ ʬʠʙʨʦʟʫ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʠʛʠʜʥʦʛʦ ʨʫʙʮʘ [10, ʩ. 
1949; 11, ʩ. 2020]. ʇʨʠ ʵʪʦʤ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʧʦʩʚʷʱʝʥʦ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢ-
ʮʠʠ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʩʪʝʥʦʟʦʚ [12, ʩ. 55, 13, ʩ. 8477], ʦʜʥʘʢʦ ʚʦʧʨʦʩʳ ʧʝʨʚʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʩʚʝʱʝʥʥʳʤʠ. ʆʪʩʫʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʢʦʥʪʨʦʣʷ ʜʘʚʣʝʥʠʷ 
ʚ ʤʘʥʞʝʪʝ, ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʪʨʘʭʝʦʩʪʦʤʠʠ ʠ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʧʦʩʪʵʢʩʪʫʙʘʮʠʦʥʥʦʛʦ ʩʢʨʠ-
ʥʠʥʛʘ ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʨʫʙʮʦʚʳʤ ʠʟʤʝʥʝʥʠʷʤ ʛʦʨʪʘʥʠ, ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʟʙʝ-
ʞʘʪʴ [1, ʩ. 44]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʧʨʠʯʠʥ, ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʜʦʢʘʟʘʪʝʣʴʥʳʭ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʍʇʉɻ ʠ ʫʣʫʯʰʝ-
ʥʠʷ ʠʩʭʦʜʦʚ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʀɺʃ. 

ʏʞʤʵ ʡʪʪʤʞʝʧʛʙʦʡʸ  ʠʟʫʯʝʥʠʝ ʧʨʠʯʠʥ, ʧʘʪʦʛʝʥʝʟʘ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʦʩʪʠʥʪʫʙʘʮʠ-
ʦʥʥʦʛʦ ʩʪʝʥʦʟʘ ʛʦʨʪʘʥʠ ʫ ʚʟʨʦʩʣʳʭ. 

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʣʠʪʝʨʘʪʫʨʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʦʙʦʙʱʘʶʱʠʡ.  
ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʸ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ ʍʇʉɻ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʫʩʣʦʚʠʝʤ 

ʜʣʷ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʧʦ ʩʪʝʧʝʥʠ ʨʠʩʢʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ. ʈʘʟʚʠʪʠʝ ʧʦʩʪʠʥ-
ʪʫʙʘʮʠʦʥʥʦʛʦ ʩʪʝʥʦʟʘ ʛʦʨʪʘʥʠ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʦʢʘʣʴʥʦ-̫ ʪʨʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʧʘʮʠʝʥʪʘ. 

ʂ ʣʦʢʘʣʴʥʦ-̫ ʪʨʦʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ: 
 ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʠʥʪʫʙʘʮʠʷ. ɼʣʠʪʝʣʴʥʘʷ ʠʥʪʫʙʘʮʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤ ʠ ʚʦʩʧʨʦ-

ʠʟʚʦʜʠʤʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʩʪʝʥʦʟʘ. ʄʝʪʘʘʥʘʣʠʟ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 
ʨʠʩʢ ʩʪʝʥʦʟʘ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʥʪʫʙʘʮʠʠ ʪʨʘʭʝʠ ʙʦʣʝʝ 7-10 ʩʫʪʦʢ. 
ʂʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʡ ʠʥʪʫʙʘʮʠʠ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʧʦʚʨʝʞʜʝʥʠʷ ʟʘʜʥʝʡ ʢʦʤʠʩ-
ʩʫʨʳ ʛʦʨʪʘʥʠ ʠ ʧʦʜʩʢʣʘʜʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ [14, ʩ. 212]. 

  ʇʘʨʘʤʝʪʨʳ ʠʥʪʫʙʘʮʠʦʥʥʦʡ ʪʨʫʙʢʠ. ʀʟʙʳʪʦʯʥʳʡ ʜʠʘʤʝʪʨ ʵʥʜʦʪʨʘʭʝʘʣʴʥʦʡ ʪʨʫʙʢʠ ʠ, ʯʪʦ ʦʩʦ-
ʙʝʥʥʦ ʚʘʞʥʦ, ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʨʘʟʜʫʚʥʦʡ ʤʘʥʞʝʪʝ ʩʯʠʪʘʶʪʩʷ ʚʝʜʫʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠʰʝʤʠʯʝʩʢʦʛʦ 
ʧʦʚʨʝʞʜʝʥʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʛʦʨʪʘʥʠ ʠ ʪʨʘʭʝʠ. ʇʨʝʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʤʘʥʞʝʪʝ ʚʳʰʝ 30 ʤʤ ʨʪ. 
ʩʪ. (ʠʣʠ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʢʘʧʠʣʣʷʨʘʭ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, ʩʦʩʪʘʚʣʷʶʱʝʛʦ 
20-25 ʤʤ ʨʪ. ʩʪ.) ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʤʫ ʧʨʝʢʨʘʱʝʥʠʶ ʣʦʢʘʣʴʥʦʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ, ʠʰʝʤʠʠ ʠ ʧʦʩʣʝʜʫʶ-
ʱʝʤʫ ʥʝʢʨʦʟʫ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʛʦʨʪʘʥʠ [1, ʩ. 56]. ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʤʝʨʘ ʪʨʫʙʢʠ ʘʥʘʪʦʤʠʯʝʩʢʠʤ 
ʧʘʨʘʤʝʪʨʘʤ ʛʦʨʪʘʥʠ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʜʦʪʨʘʭʝʘʣʴʥʦʡ ʪʨʫʙʢʠ ʩ ʚʥʫʪʨʝʥʥʠʤ 
ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 7,5 ʤʤ ʫ ʞʝʥʱʠʥ ʠ ʙʦʣʝʝ 8,0 ʤʤ ʫ ʤʫʞʯʠʥ ʚʳʟʳʚʘʝʪ ʠʟʙʳʪʦʯʥʫʶ ʢʦʤʧʨʝʩʩʠʶ ʤʝʞ-
ʯʝʨʧʘʣʦʚʠʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʧʝʨʩʪʥʝʚʠʜʥʦʛʦ ʭʨʷʱʘ [15, ʩ. 113-114]. 

  ʇʦʜʚʠʞʥʦʩʪʴ ʠ ʵʢʩʢʫʨʩʠʷ ʵʥʜʦʪʨʘʭʝʘʣʴʥʦʡ ʪʨʫʙʢʠ. ʄʠʢʨʦʧʝʨʝʤʝʱʝʥʠʷ ʪʨʫʙʢʠ, ʚʳʟʚʘʥʥʳʝ 
ʢʘʰʣʝʚʳʤ ʨʝʬʣʝʢʩʦʤ ʧʘʮʠʝʥʪʘ, ʜʳʭʘʪʝʣʴʥʳʤʠ ʮʠʢʣʘʤʠ ʘʧʧʘʨʘʪʘ ʀɺʃ ʠʣʠ ʯʘʩʪʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦ-
ʣʦʞʝʥʠʷ ʪʝʣʘ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʥ-ʧʦʟʠʮʠʠ), ʦʢʘʟʳʚʘʶʪ ʧʦʩʪʦʷʥʥʦʝ ʘʙʨʘʟʠʚʥʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʥʘ ʤʝʨʮʘʪʝʣʴʥʳʡ ʵʧʠʪʝʣʠʡ [12, ʩ. 8477].  

 ʊʨʘʚʤʘʪʠʯʥʦʩʪʴ ʤʘʥʠʧʫʣʷʮʠʠ.ʇʦʚʪʦʨʥʳʝ ʧʦʧʳʪʢʠ ʫʩʪʘʥʦʚʢʠ ʕʊʊ ʚʳʟʳʚʘʶʪ ʧʨʷʤʳʝ ʨʘʟʨʳʚʳ 
ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ ʫʩʢʦʨʷʶʪ ʬʠʙʨʦʟʦʦʙʨʘʟʦʚʘʥʠʝ. ʇʦʚʪʦʨʥʳʝ ʣʘʨʠʥʛʦʩʢʦʧʠʠ ʠ ʨʝʠʥʪʫʙʘʮʠʠʤʥʦʛʦ-
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ʢʨʘʪʥʦ ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʧʝʨʚʠʯʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ, ʥʝ ʧʦʟʚʦʣʷʷ ʟʘʧʫʩʪʠʪʴʩʷ ʧʨʦʮʝʩʩʘʤ ʨʝʧʘʨʘʮʠʠ.  ʕʢʩ-
ʪʨʝʥʥʳʝ ʤʘʥʠʧʫʣʷʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʩʠʠ ʠ ʜʝʬʠʮʠʪʘ ʚʨʝʤʝʥʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʨʷʤʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 
ʪʨʘʚʤʦʡ (ʨʘʟʨʳʚʘʤʠ ʩʣʠʟʠʩʪʦʡ, ʚʳʚʠʭʘʤʠ ʯʝʨʧʘʣʦʚʠʜʥʳʭ ʭʨʷʱʝʡ) [4, ʩ. 875-876]. 

ʉʦʤʘʪʠʯʝʩʢʠʝ ʠ ʢʦʤʦʨʙʠʜʥʳʝ ʬʘʢʪʦʨʳ ʧʘʮʠʝʥʪʘ: 
 ʆʞʠʨʝʥʠʝ. ʇʘʮʠʝʥʪʳ ʩ ʚʳʩʦʢʠʤ ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ >30 ʢʛ/ʤĮ)  
ʠʩʭʦʜʥʦ ʧʦʜʚʝʨʞʝʥʳ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʤʫ ʜʘʚʣʝʥʠʶ ʪʢʘʥʝʡ ʥʘ ʦʙʣʘʩʪʴ ʰʝʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʫʜ-

ʥʦʩʪʷʤ ʧʨʠ ʠʥʪʫʙʘʮʠʠ [8, ʩ. 73]. 
 ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ. ʍʨʦʥʠʯʝʩʢʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʠ ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʤʠʢʨʦʘʥʛʠʦʧʘʪʠʷ ʨʝʟʢʦ ʩʥʠ-

ʞʘʶʪ ʨʝʛʝʥʝʨʘʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʪʢʘʥʝʡ, ʧʨʦʣʦʥʛʠʨʫʷ ʬʘʟʫ ʚʦʩʧʘʣʝʥʠʷ ʠ ʵʢʩʩʫʜʘʮʠʠ [9, ʩ. 39]. 
 ɻʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʳʡ  ʨʝʬʣʶʢʩ (ɻʕʈɹ). ʇʦʧʘʜʘʥʠʝ ʢʠʩʣʦʛʦ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʠ ʧʝʧ-

ʩʠʥʘ ʚ ʟʦʥʫ ʠʰʝʤʠʟʠʨʦʚʘʥʥʦʡ ʠʣʠ ʵʨʦʟʠʨʦʚʘʥʥʦʡ ʩʣʠʟʠʩʪʦʡ ʛʦʨʪʘʥʠ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʭʠʤʠʯʝʩʢʠʡ ʘʛʨʝʩ-
ʩʦʨ, ʧʦʪʝʥʮʠʨʫʷ ʨʦʩʪ ʛʨʫʙʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʛʨʘʥʫʣʷʮʠʡ [7, ʩ. 159]. 

 ʉʠʩʪʝʤʥʳʡ ʧʨʦʬʠʣʴ ʚʦʩʧʘʣʝʥʠʷ (ʚ ʪ.ʯ. ʚʠʨʫʩʥʦʝ ʧʦʨʘʞʝʥʠʝ). ʊʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʨʝʩʧʠʨʘʪʦʨʥʳʭ 
ʠʥʬʝʢʮʠʡ (ʥʘʧʨʠʤʝʨ, SARS-CoV-2) ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʣʦʢʘʣʴʥʳʤʵʥʜʦʪʝʣʠʠʪʦʤ, ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʝʡ ʠ 
ʤʠʢʨʦʪʨʦʤʙʦʟʘʤʠ ʩʦʩʫʜʦʚ ʛʦʨʪʘʥʦʛʣʦʪʢʠ, ʯʪʦ ʫʩʫʛʫʙʣʷʝʪ ʠʰʝʤʠʯʝʩʢʠʡ ʥʝʢʨʦʟ ʜʘʞʝ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ 
ʜʘʚʣʝʥʠʠ ʚ ʤʘʥʞʝʪʝ ʪʨʫʙʢʠ [5, ʩ. 18]. ʆʧʳʪ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-19 ʧʦʢʘʟʘʣ, 
ʯʪʦ ʩʦʯʝʪʘʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʚʠʨʫʩʥʦʛʦ ʵʥʜʦʪʝʣʠʠʪʘ, ʮʠʪʦʢʠʥʦʚʦʛʦ ʰʪʦʨʤʘ, ʜʣʠʪʝʣʴʥʦʡ ʧʨʦʥʘʮʠʦʥʥʦʡ 
ʧʦʟʠʮʠʠ (ʤʝʥʷʶʱʝʡ ʚʝʢʪʦʨ ʜʘʚʣʝʥʠʷ ʪʨʫʙʢʠ ʥʘ ʛʦʨʪʘʥʴ) ʠ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʡ ʀɺʃ ʫʚʝʣʠʯʠʚʘʝʪ ʯʘʩʪʦʪʫ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʯʝʪʘʥʥʳʭ ʛʦʨʪʘʥʥʦ-ʪʨʘʭʝʘʣʴʥʳʭ ʩʪʝʥʦʟʦʚ [3, ʩ. 6114; 6, ʩ. 86].  

 ɼʨʫʛʠʝ ʬʘʢʪʦʨʳ: ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩ ʫʨʝʤʠʯʝʩʢʦʡ ʠʥʪʦʢʩʠʢʘʮʠʝʡ ʟʘʤʝʜʣʷʝʪ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʫʶ ʨʝʧʘʨʘʮʠʶ; ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ (ʛʠʧʦʪʝʥʟʠʷ, ʛʠʧʦʚʦʣʝʤʠʷ, ʰʦʢ) ʫʩʫʛʫʙʣʷʝʪ 
ʜʝʬʠʮʠʪ ʧʝʨʬʫʟʠʠ ʚ ʫʞʝʠʰʝʤʠʟʠʨʦʚʘʥʥʳʭ ʪʢʘʥʷʭ ʛʦʨʪʘʥʠ; ʤʝʩʪʥʘʷ ʠʥʬʝʢʮʠʷ ʚ ʟʦʥʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʘ 
ʪʘʢʞʝ ʩʠʩʪʝʤʥʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ (ʧʥʝʚʤʦʥʠʷ, ʩʝʧʩʠʩ) ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤʠ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ 
ʧʨʦʮʝʩʩʦʚ ʬʠʙʨʦʧʣʘʟʠʠ ʠ ʠʟʙʳʪʦʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘʥʫʣʷʮʠʦʥʥʦʡ ʪʢʘʥʠ. ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘ-
ʩʣʫʞʠʚʘʝʪ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʍʇʉɻ ʞʝʥʱʠʥ ʤʦʣʦʜʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʯʪʦ ʧʦʟʚʦ-
ʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʥʘʣʠʯʠʝ ʛʦʨʤʦʥʘʣʴʥʦ-ʟʘʚʠʩʠʤʳʭ ʤʝʭʘʥʠʟʤʦʚ ʬʠʙʨʦʛʝʥʝʟʘ [16, ʩ. 1723-1724]. 

ɺ ʦʩʥʦʚʝ ʧʘʪʦʛʝʥʝʟʘ ʍʇʉɻ ʣʝʞʠʪ ʘʙʝʨʨʘʥʪʥʦʝ (ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ) ʟʘʞʠʚʣʝʥʠʝ ʨʘʥ, ʢʦʪʦʨʦʝ ʟʘʧʫʩ-
ʢʘʝʪʩʷ ʤʥʦʛʦʬʘʢʪʦʨʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ʅʘʠʙʦʣʝʝ ʫʷʟʚʠʤʦʡ 
ʟʦʥʦʡ ʫ ʚʟʨʦʩʣʳʭ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʣʦʩʦʚʦʡ ʦʪʜʝʣ, ʛʜʝ ʧʨʦʩʚʝʪ ʛʦʨʪʘʥʠ ʦʛʨʘʥʠʯʝʥ ʞʝʩʪʢʠʤ ʢʦʣʴʮʦʤ 
ʧʝʨʩʪʥʝʚʠʜʥʦʛʦ ʭʨʷʱʘ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤ ʥʘʨʫʞʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ ʪʢʘʥʝʡ ʧʨʠ ʦʪʝʢʝ. ʇʘʪʦʛʝʥʝʟ ʨʫʙʮʦʚʦ-
ʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʘʟ: 

1. ʌʘʟʘ ʧʝʨʚʠʯʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ (ʠʰʝʤʠʷ ʠ ʥʝʢʨʦʟ). ʇʫʩʢʦʚʦʡ ʤʝʭʘʥʠʟʤ  ʧʨʷʤʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ 
ʜʘʚʣʝʥʠʝ ʠʥʪʫʙʘʮʠʦʥʥʦʡ ʪʨʫʙʢʠ ʠ ʝʝ ʨʘʟʜʫʪʦʡ ʤʘʥʞʝʪʳʥʘ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʛʦʨʪʘʥʠ ʠ ʪʨʘʭʝʠ. ʂʦʛʜʘ 
ʜʘʚʣʝʥʠʝ ʚ ʤʘʥʞʝʪʝ ʧʨʝʚʳʰʘʝʪ 30 ʤʤ ʚʦʜ. ʩʪ., ʦʥʦ ʩʪʘʥʦʚʠʪʩʷ ʚʳʰʝ ʢʘʧʠʣʣʷʨʥʦʛʦ ʧʝʨʬʫʟʠʦʥʥʦʛʦ 
ʜʘʚʣʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʣʦʢʘʣʴʥʦʡ ʠʰʝʤʠʠ, ʛʠʧʦʢʩʠʠ ʠ ʥʝʢʨʦʟʫ ʵʧʠʪʝʣʠʷ. ʂʣʶʯʝʚʘʷ ʦʩʦʙʝʥʥʦʩʪʴ: ʧʦ-
ʚʨʝʞʜʝʥʠʝ ʯʘʩʪʦ ʤʘʩʢʠʨʫʝʪʩʷ ʦʪʝʢʦʤ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʢʩʪʫʙʘʮʠʠ, ʢʦʛʜʘ ʦʪʝʢ ʩʧʘʜʘʝʪ ʠ ʦʙ-
ʥʘʞʘʝʪʩʷ ʠʩʪʠʥʥʳʡ ʦʙʲʝʤ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʢʘʥʝʡ. 

2. ʌʘʟʘ ʚʦʩʧʘʣʝʥʠʷ ʠ ʜʝʩʪʨʫʢʮʠʠ. ʅʝʢʨʦʟ ʵʧʠʪʝʣʠʷ ʟʘʧʫʩʢʘʝʪ ʢʘʩʢʘʜ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʩ 
ʚʳʙʨʦʩʦʤ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (IL-1ɓ, IL-6, TNF-Ŭ), ʢʦʪʦʨʳʝ ʧʨʠʚʣʝʢʘʶʪ ʚ ʟʦʥʫ ʧʦʚʨʝʞʜʝʥʠʷ 
ʥʝʡʪʨʦʬʠʣʳ, ʤʘʢʨʦʬʘʛʠ ʠ ʣʠʤʬʦʮʠʪʳ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʬʦʨʤʠʨʫʶʪʩʷ 
ʛʣʫʙʦʢʠʝ ʷʟʚʳ, ʥʝʨʝʜʢʦ ʜʦʭʦʜʷʱʠʝ ʜʦ ʥʘʜʭʨʷʱʥʠʮʳ ʠ ʭʨʷʱʘ. ʆʙʥʘʞʝʥʠʝ ʥʘʜʭʨʷʱʥʠʮʳ ʩʦʧʨʦʚʦʞʜʘ-
ʝʪʩʷ ʝʝ ʠʥʬʠʮʠʨʦʚʘʥʠʝʤ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ ʨʦʪʦʛʣʦʪʢʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʨʘʟʚʠʪʠʶ ʭʦʥʜʨʦ-
ʧʝʨʠʭʦʥʜʨʠʪʘ ð ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘ-
ʥʠʷ. ʀʥʬʠʮʠʨʦʚʘʥʠʝ ʷʟʚʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʦʩʦʙʝʥʥʦ ʩʠʥʝʛʥʦʡʥʦʡ ʧʘʣʦʯʢʦʡ ʠ ʟʦʣʦʪʠʩʪʳʤ ʩʪʘʬʠʣʦ-
ʢʦʢʢʦʤ) ʫʩʫʛʫʙʣʷʝʪ ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʇʦʩʢʦʣʴʢʫ ʭʨʷʱʝʚʘʷ ʪʢʘʥʴ ʛʦʨʪʘʥʠ ʧʦʣʫʯʘʝʪ ʧʠʪʘʥʠʝ 
ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʠʬʬʫʟʥʦ ʩʦ ʩʪʦʨʦʥʳ ʥʘʜʭʨʷʱʥʠʮʳ, ʝʸ ʜʝʩʪʨʫʢʮʠʷ ʚʝʜʸʪ ʢ ʘʩʝʧʪʠʯʝʩʢʦʤʫ ʠʣʠ ʛʥʦʡʥʦ-
ʤʫ ʨʘʩʧʣʘʚʣʝʥʠʶ ʛʠʘʣʠʥʦʚʦʛʦ ʭʨʷʱʝʚʦʛʦ ʢʘʨʢʘʩʘ [10, ʩ. 1950-1951].   

3. ʌʘʟʘ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʘʙʝʨʨʘʥʪʥʦʛʦ ʬʠʙʨʦʟʘ. ɺ ʦʪʚʝʪ ʥʘ ʛʣʫʙʦʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʘʢʪʠʚʠʨʫʶʪʩʷ 
ʧʨʦʮʝʩʩʳ ʨʝʧʘʨʘʮʠʠ. ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʤʠʦʬʠʙʨʦʙʣʘʩʪʳ ð ʢʣʝʪʢʠ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʝ Ŭ-SMA ʠ 
ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʊʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʨʦʩʪʘ ʙʝʪʘ (TGF-ɓ) 
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ʩʪʠʤʫʣʠʨʫʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʬʠʙʨʦʙʣʘʩʪʦʚ ʚ ʤʠʦʬʠʙʨʦʙʣʘʩʪʳ, ʩʠʥʪʝʟ ʢʦʣʣʘʛʝʥʦʚ I ʠ III ʪʠʧʦʚ, ʘ 
ʪʘʢʞʝ ʫʛʥʝʪʝʥʠʝ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ. ɺ ʥʦʨʤʝ ʟʘʞʠʚʣʝʥʠʝ ʨʘʥʳ ʟʘʚʝʨʰʘʝʪʩʷ ʘʧʦʧʪʦʟʦʤ-
ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʨʫʙʮʘ. ʇʨʠ ʍʇʉɻ ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʥʘʨʫʰʘʝʪʩʷ: ʤʠʦʬʠʙʨʦʙʣʘ-
ʩʪʳʧʝʨʩʠʩʪʠʨʫʶʪ, ʧʨʦʠʩʭʦʜʠʪ ʠʟʙʳʪʦʯʥʦʝ ʦʪʣʦʞʝʥʠʝ ʢʦʣʣʘʛʝʥʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʙʦʛʦ ʨʫʙʮʘ, ʩʪʷʛʠ-
ʚʘʶʱʝʛʦ ʧʨʦʩʚʝʪ ʛʦʨʪʘʥʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ ʚʦʟʥʠʢʘʝʪ ʣʠʙʦ ʮʠʨʢʫʣʷʨʥʳʡ ʩʪʝʥʦʟ ʧʦʜ-
ʩʢʣʘʜʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʣʠʙʦ ʩʧʘʡʢʘ ʚ ʦʙʣʘʩʪʠ ʟʘʜʥʝʡ ʢʦʤʠʩʩʫʨʳ ʩ ʬʠʢʩʘʮʠʝʡ ʯʝʨʧʘʣʦʚʠʜʥʳʭ ʭʨʷ-
ʱʝʡ ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʦʜʚʠʞʥʦʩʪʠ ʛʦʣʦʩʦʚʳʭ ʩʢʣʘʜʦʢ. ʇʨʦʮʝʩʩ ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʨʦʯʥʳʡ ʭʘʨʘʢʪʝʨ: ʩʫʞʝ-
ʥʠʝ ʧʨʦʩʚʝʪʘ ʫʭʫʜʰʘʝʪ ʘʵʨʦʜʠʥʘʤʠʢʫ, ʚʳʟʳʚʘʷ ʧʦʩʪʦʷʥʥʫʶ ʤʠʢʨʦʪʨʘʚʤʘʪʠʟʘʮʠʶ ʠ ʧʦʜʜʝʨʞʠʚʘʷ ʭʨʦ-
ʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ [10, ʩ. 1952]. 

4. ʈʦʣʴ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ. ɻʕʈɹ ʚʥʦʩʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʧʘ-
ʪʦʛʝʥʝʟ, ʚʳʟʳʚʘʷ ʭʠʤʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʛʦʨʪʘʥʠ ʠ ʪʨʘʭʝʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ ʠ 
ʧʝʧʩʠʥʦʤ, ʯʪʦ ʧʦʪʝʥʮʠʨʫʝʪ ʚʦʩʧʘʣʝʥʠʝ ʠ ʬʠʙʨʦʟ [16, ʩ. 1725].ʋʨʝʤʠʯʝʩʢʘʷ ʠʥʪʦʢʩʠʢʘʮʠʷ ʧʨʠ ʧʦʯʝʯʥʦʡ 
ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦʜʘʚʣʷʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʘʥʛʠʦʛʝʥʝʟ, ʟʘʤʝʜʣʷʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ 
ʨʝʧʘʨʘʮʠʶ ʠ ʩʧʦʩʦʙʩʪʚʫʷ ʭʨʦʥʠʟʘʮʠʠ ʚʦʩʧʘʣʝʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ ʛʦʨʪʘʥʠ, ʠʤʝʥʥʦ 
ʧʨʦʬʠʣʘʢʪʠʢʘ ʦʩʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 
ʧʘʮʠʝʥʪʘ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʇʝʨʚʠʯʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʧʦʩʪʠʥʪʫʙʘʮʠʦʥ-
ʥʳʭ ʩʪʝʥʦʟʦʚ ʜʦʣʞʥʘ ʥʦʩʠʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚʥʝʜʨʷʪʴʩʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʘ  ʦʪ 
ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʠ ʪʝʭʥʠʢʠ ʠʥʪʫʙʘʮʠʠ ʜʦ ʧʦʣʥʦʮʝʥʥʦʡ ʨʝʘʥʠʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʦ-
ʩʣʝ ʵʢʩʪʫʙʘʮʠʠ. 

ʄʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʍʇʉɻ 
1. ʆʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʠʢʠ ʠʥʪʫʙʘʮʠʠ ʠ ʧʘʨʘʤʝʪʨʦʚ ʀɺʃ: 

̶ ʇʨʘʚʠʣʴʥʳʡ ʧʦʜʙʦʨ ʵʥʜʦʪʨʘʭʝʘʣʴʥʦʡ ʪʨʫʙʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʫʙʢʫ ʤʠʥʠʤʘʣʴʥʦ 
ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʘʜʝʢʚʘʪʥʫʶ ʚʝʥʪʠʣʷʮʠʶ, ʥʝ ʦʢʘʟʳʚʘʶʱʫʶ ʯʨʝʟʤʝʨʥʦʛʦ ʜʘʚ-
ʣʝʥʠʷ ʥʘ ʩʪʝʥʢʠ ʛʦʨʪʘʥʠ ʠ ʪʨʘʭʝʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʨʫʪʠʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʫʙʦʢ ˉ 7,0-7,5 ʜʣʷ ʚʟʨʦʩ-
ʣʳʭ ʞʝʥʱʠʥ ʠ ˉ 7,-8,0 ʜʣʷ ʤʫʞʯʠʥ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ, 
ʩʠʣʠʢʦʥ) ʨʘʟʤʷʛʯʘʶʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʪʝʣʘ, ʘʜʘʧʪʠʨʫʷʩʴ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʘʥʘʪʦʤʠʯʝʩʢʠʤ ʠʟʛʠʙʘʤ 
ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫ- ʪʝʡ [1, ʩ. 45]. 

̶ ʊʱʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʜʘʚʣʝʥʠʷ ʚ ʤʘʥʞʝʪʝ. ʉʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʥʞʝʪʳ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʩ 
ʥʠʟʢʠʤ ʜʘʚʣʝʥʠʝʤ. ʂʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʘʝʪʩʷ ʨʘʟʜʫʚʘʥʠʝ ʤʘʥʞʝʪʳ çʥʘ ʛʣʘʟè ʠʣʠ ʧʦ ʩʫʙʲʝʢʪʠʚʥʦʤʫ 
ʦʱʫʱʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʧʠʣʦʪʥʦʛʦ ʙʘʣʣʦʥʘ. ʅʝʦʙʭʦʜʠʤ ʨʝʛʫʣʷʨʥʳʡ (ʥʝ ʨʝʞʝ 3-4 ʨʘʟ ʚ ʩʫʪʢʠ) ʢʦʥʪʨʦʣʴ ʜʘʚ-
ʣʝʥʠʷ ʚ ʤʘʥʞʝʪʝ. ʎʝʣʝʚʦʡ ʜʠʘʧʘʟʦʥ ï 20-30 ʤʤ ʚʦʜ. ʩʪ., ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʘʜʝʢʚʘʪʥʫʶ ʧʝʨʬʫʟʠʶ ʩʣʠʟʠ-
ʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʰʝʤʠʶ [17, ʩ. 53]. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʤʘʥʞʝʪʝ [13, ʩ. 8477]. 

̶ ɸʪʨʘʚʤʘʪʠʯʥʘʷ ʠʥʪʫʙʘʮʠʷ. ʀʥʪʫʙʘʮʠʶ ʜʦʣʞʝʥ ʧʨʦʚʦʜʠʪʴ ʦʧʳʪʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-
ʝʤ ʚʠʜʝʦʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳ. ʉʣʝʜʫʝʪ ʠʟ-
ʙʝʛʘʪʴ ʧʦʚʪʦʨʥʳʭ ʧʦʧʳʪʦʢ ʣʘʨʠʥʛʦʩʢʦʧʠʠ, ʛʨʫʙʦʛʦ ʚʚʝʜʝʥʠʷ ʪʨʫʙʢʠ ʠ ʝʝ ʯʨʝʟʤʝʨʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʧʦ-
ʩʣʝ ʬʠʢʩʘʮʠʠ.ɸʜʝʢʚʘʪʥʘʷ ʩʝʜʘʮʠʷ ʠ ʘʥʘʣʴʛʝʟʠʷ ʩʚʦʜʷʪ ʢ ʤʠʥʠʤʫʤʫ ʜʚʠʛʘʪʝʣʴʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʧʘʮʠ-
ʝʥʪʘ, ʢʘʰʝʣʴ ʠ ʩʤʝʱʝʥʠʝ ʪʨʫʙʢʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʦʩʪʦʷʥʥʦʡ ʤʠʢʨʦʪʨʘʚʤʘʪʠʟʘʮʠʠ ʩʣʠ-
ʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ [1, ʩ. 46]. 

 ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʠʥʪʫʙʘʮʠʠ. ʋʯʠʪʳʚʘʷ ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 
ʀɺʃ ʠ ʨʠʩʢʦʤ ʩʪʝʥʦʟʘ, ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʝʞʝʜʥʝʚʥʘʷ ʦʮʝʥʢʘ ʛʦʪʦʚʥʦʩʪʠ ʧʘʮʠʝʥʪʘ ʢ ʵʢʩʪʫ-
ʙʘʮʠʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʥʥʠʡ ʧʝʨʝʚʦʜ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʜʳʭʘʥʠʝ [1, ʩ. 47]. 

2. ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʪʨʘʭʝʦʩʪʦʤʠʷ. ʇʨʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʚʝʥʪʠʣʷʮʠʠ 
ʥʘ ʩʨʦʢ ʙʦʣʝʝ 7-10 ʩʫʪʦʢ ʧʦʢʘʟʘʥ ʧʝʨʝʚʦʜ ʧʘʮʠʝʥʪʘ ʥʘ ʪʨʘʭʝʦʩʪʦʤʠʶ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʯʴ ʵʥʜʦʪʨʘ-
ʭʝʘʣʴʥʫʶ ʪʨʫʙʢʫ ʠʟ ʛʦʨʪʘʥʠ, ʧʨʝʢʨʘʪʠʪʴ ʠʰʝʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʝʨʩʪʥʝʚʠʜʥʳʡ ʭʨʷʱ ʠ ʧʦʜʩʢʣʘʜ-
ʢʦʚʳʡ ʦʪʜʝʣ [3, ʩ. 6115]. ʊʨʘʭʝʦʩʪʦʤʠʷ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʩʪʨʦʛʦ ʥʠʞʝ ʧʝʨʚʦʛʦ ʢʦʣʴʮʘ ʪʨʘʭʝʠ. ɺʳʩʦ-
ʢʘʷʪʨʘʭʝʦʩʪʦʤʠʷ ʠʣʠ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʜʫʛʠ ʧʝʨʩʪʥʝʚʠʜʥʦʛʦ ʭʨʷʱʘ ʚ ʭʦʜʝ ʵʢʩʪʨʝʥʥʦʡ 
ʢʦʥʠʢʦʪʦʤʠʠ ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʤʠ ʪʨʠʛʛʝʨʘʤʠ ʪʷʞʝʣʳʭ ʣʘʨʠʥʛʦʪʨʘʭʝʘʣʴʥʳʭ ʩʪʝʥʦʟʦʚ [2, ʩ. 5884]. 
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3. ʇʨʦʬʠʣʘʢʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʠʥʬʝʢʮʠʡ. ʉʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʘʩʝʧʪʠʢʠ ʧʨʠ ʠʥʪʫʙʘʮʠʠ, ʧʨʘʚʠʣ ʫʭʦ-
ʜʘ ʟʘ ʧʦʣʦʩʪʴʶ ʨʪʘ, ʨʝʛʫʣʷʨʥʘʷ ʩʘʥʘʮʠʷ ʪʨʘʭʝʦʙʨʦʥʭʠʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʘʥʪʠʙʘʢʪʝʨʠ-
ʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʧʨʠ ʨʘʟʚʠʪʠʠ ʧʥʝʚʤʦʥʠʠ ʠʣʠ ʪʨʘʭʝʦʙʨʦʥʭʠʪʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʤʝʨʘʤʠ, ʥʘʧʨʘʚʣʝʥ-
ʥʳʤʠ ʥʘ ʩʥʠʞʝʥʠʝ ʤʠʢʨʦʙʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʟʦʥ ʥʝʢʨʦʟʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-
ʣʦʯʢʠ [11, ʩ. 2020]. 

4. ʂʦʥʪʨʦʣʴ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʛʦ ʨʝʬʣʶʢʩʘ. ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʥʘ ʧʨʦʜʣʸʥʥʦʡ 
ʀɺʃ, ʦʩʦʙʝʥʥʦ ʧʦʣʫʯʘʶʱʠʤ ʵʥʪʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝʚ ʟʦʥʜʦʚʦʤ ʨʝʞʠʤʝ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʟʥʘʯʘʪʴ ʠʥʛʠ-
ʙʠʪʦʨʳ ʧʨʦʪʦʥʥʦʡ ʧʦʤʧʳ ʠʣʠ ʙʣʦʢʘʪʦʨʳ H2-ʛʠʩʪʘʤʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʜʣʷ ʩʥʠʞʝʥʠʷ ʘʛʨʝʩʩʠʚʥʦʩʪʠ 
ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ ʧʨʠ ʚʦʟʤʦʞʥʦʡ ʤʠʢʨʦʘʩʧʠʨʘʮʠʠ [7, ʩ. 1726]. 

5. ʄʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ. ɼʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʘʢʪʠʚʥʦʛʦ ʠʟʫʯʝ-
ʥʠʷ. ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ:ʠʥʛʘʣʷʮʠʦʥʥʳʭ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠ-
ʜʦʚ (ʀɻʂʉ), ʩʧʦʩʦʙʥʳʭ ʧʦʜʘʚʣʷʪʴ ʤʝʩʪʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʠ ʧʨʦʣʠʬʝʨʘʮʠʶ ʬʠʙʨʦʙʣʘʩʪʦʚ ʥʘ ʨʘʥʥʠʭ ʩʪʘ-
ʜʠʷʭ ʧʨʦʮʝʩʩʘ; ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ (ʥʘʧʨʠʤʝʨ, ʤʠʪʦʤʠʮʠʥʘ ʉ), ʧʨʠ-ʤʝʥʷʝʤʳʭ ʤʝʩʪʥʦ ʜʣʷ 
ʧʦʜʘʚʣʝʥʠʷ ʬʠʙʨʦʙʣʘʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [18, ʩ. 138]; ʩʠʩʪʝʤʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʠʤ 
ʧʦʪʝʥʮʠʘʣʦʤ (ʧʝʥʠʮʠʣʣʘʤʠʥ, ʢʦʣʭʠʮʠʥ), ʦʜʥʘʢʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʍʇʉɻ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʘ ʢʨʫʧ-
ʥʳʤʠ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʇʨʠ ʚʳʩʦʢʦʤ ʨʠʩʢʝ ʧʦʩʪʵʢʩʪʫʙʘʮʠʦʥʥʦʛʦ ʦʪʝʢʘ ʛʦʨʪʘʥʠ 
ʟʘ 12-24 ʯʘʩʘ ʜʦ ʧʣʘʥʠʨʫʝʤʦʡ ʵʢʩʪʫʙʘʮʠʠ ʦʙʦʩʥʦʚʘʥʦ ʚʚʝʜʝʥʠʝ ʩʠʩʪʝʤʥʳʭ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ 
(ʜʝʢʩʘʤʝʪʘʟʦʥ) [9, ʩ. 39]. 

6. ʇʦʩʪʵʢʩʪʫʙʘʮʠʦʥʥʳʡ ʩʢʨʠʥʠʥʛ. ʇʘʮʠʝʥʪʳ, ʥʘʭʦʜʠʚʰʠʝʩʷ ʥʘ ʀɺʃ ʙʦʣʝʝ 48 ʯʘʩʦʚ, ʥʫʞʜʘʶʪʩʷ ʚ 
ʜʠʥʘʤʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʧʦʩʣʝ ʵʢʩʪʫʙʘʮʠʠ. ʇʦʷʚʣʝʥʠʝ ʠʥʩʧʠʨʘʪʦʨʥʦʛʦ ʩʪʨʠʜʦʨʘ, ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ 
ʦʜʳʰʢʠ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʩʪʦʡʢʦʡ ʜʠʩʬʦʥʠʠ ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʳʤ ʧʦʢʘʟʘʥʠʝʤ ʜʣʷ ʨʘʥʥʝʡ 
ʬʠʙʨʦʙʨʦʥʭʦʣʘʨʠʥʛʦʩʢʦʧʠʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʡ ʛʨʘʥʫʣʷʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʛʜʘ 
ʚʦʟʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴ-             ʩʪʚʦ [12, ʩ. 57]. 

7. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʂʨʘʡʥʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʚ ʦʪʜʝʣʝʥʠʝ ʨʝʘʥʠʤʘʮʠʠ ʠ 
ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʯʝʪʢʠʭ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʚʩʝ 
ʘʩʧʝʢʪʳ ʚʝʜʝʥʠʷ ʠʥʪʫʙʠʨʦʚʘʥʥʦʛʦ ʧʘʮʠʝʥʪʘ: ʦʪ ʪʝʭʥʠʢʠ ʠʥʪʫʙʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʜʘʚʣʝʥʠʷ ʚ ʤʘʥʞʝʪʝ ʜʦ 
ʛʨʘʬʠʢʘ ʦʮʝʥʢʠ ʛʦʪʦʚʥʦʩʪʠ ʢ ʵʢʩʪʫʙʘʮʠʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʨʝʛʫʣʷʨʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘ-
ʮʠʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ (ʚʨʘʯʝʡ-ʨʝʘʥʠʤʘʪʦʣʦʛʦʚ, ʤʝʜʩʝʩʪʝʨ,) ʪʘʢʞʝ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʥʠ-
ʞʝʥʠʠ ʯʘʩʪʦʪʳ ʷʪʨʦʛʝʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. 

ɻʴʛʧʝʴ: 
1. ʂʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʍʇʉɻ ʷʚʣʷʶʪʩʷ: ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʥʪʫʙʘʮʠʠ ʪʨʘʭʝʠ 

ʙʦʣʝʝ 7-10 ʩʫʪʦʢ, ʜʘʚʣʝʥʠʝ ʚ ʤʘʥʞʝʪʝ ʵʥʜʦʪʨʘʭʝʘʣʴʥʦʡ ʪʨʫʙʢʠ ʚʳʰʝ 30 ʤʤ ʚʦʜ.ʩʪ., ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 
ʜʠʘʤʝʪʨʘ ʪʨʫʙʢʠ ʘʥʘʪʦʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʛʦʨʪʘʥʠ, ʪʨʘʚʤʘʪʠʯʥʳʝ ʠ ʤʥʦʛʦʢʨʘʪʥʳʝ ʠʥʪʫʙʘʮʠʠ, ʘ ʪʘʢ-
ʞʝ ʢʦʤʦʨʙʠʜʥʳʝ ʩʦʩʪʦʷʥʠʷ (ʦʞʠʨʝʥʠʝ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ɻʕʈɹ, ʩʠʩʪʝʤʥʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʚʢʣʶʯʘʷ ʚʠʨʫʩ-
ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʵʥʜʦʪʝʣʠʠʪ).  

2. ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʚʝʜʫʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠʰʝʤʠʯʝʩʢʠʡ ʥʝʢʨʦʟ ʵʧʠʪʝʣʠʷ, ʭʦʥʜʨʦʧʝʨʠʭʦʥʜʨʠʪ ʠ 
ʧʝʨʩʠʩʪʝʥʮʠʷ ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ ʩ ʛʠʧʝʨʧʨʦʜʫʢʮʠʝʡ ʢʦʣʣʘʛʝʥʘ ʧʦʜ ʢʦʥʪʨʦʣʝʤ TGF-ɓ, ʢʦʪʦʨʳʝ ʬʦʨʤʠ-
ʨʫʶʪ ʨʠʛʠʜʥʳʡ, ʧʨʦʛʨʝʩʩʠʚʥʦ ʩʫʞʠʚʘʶʱʠʡ ʧʨʦʩʚʝʪ ʨʫʙʝʮ. 

3. ʕʬʬʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʍʇʉɻ ʷʚʣʷʝʪʩʷ ʥʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʨʘʟʚʠʚʰʠʭ-
ʩʷ ʦʩʣʦʞʥʝʥʠʡ, ʘ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʧʝʨʚʠʯʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ. ɽʝ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 
ʜʦʣʞʥʳ ʩʪʘʪʴ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʜʦʪʨʘʭʝʘʣʴʥʳʭ ʪʨʫʙʦʢ ʤʠʥʠʤʘʣʴʥʦ ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʠʘʤʝʪʨʘ (ˉ 7,0-7,5 
ʜʣʷ ʞʝʥʱʠʥ ʠ ˉ 7,-8,0 ʜʣʷ ʤʫʞʯʠʥ) ʩ ʤʘʥʞʝʪʘʤʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ; ʨʝʛʫʣʷʨʥʳʡ (ʥʝ ʨʝʞʝ 3-4 ʨʘʟ ʚ ʩʫʪ-
ʢʠ) ʢʦʥʪʨʦʣʴ ʜʘʚʣʝʥʠʷ ʚ ʤʘʥʞʝʪʝ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʝʛʦ ʚ ʜʠʘʧʘʟʦʥʝ 20-30 ʤʤ ʚʦʜ. ʩʪ.; ʘʪʨʘʚʤʘʪʠʯʥʘʷ 
ʪʝʭʥʠʢʘ ʠʥʪʫʙʘʮʠʠ; ʝʞʝʜʥʝʚʥʘʷ ʦʮʝʥʢʘ ʛʦʪʦʚʥʦʩʪʠ ʢ ʵʢʩʪʫʙʘʮʠʠ; ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʪʨʘʭʝʦ-
ʩʪʦʤʠʠ (ʧʨʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʀɺʃ ʙʦʣʝʝ 7-10 ʩʫʪʦʢ) ʩʪʨʦʛʦ ʥʠʞʝ ʧʝʨʩʪʥʝʚʠʜʥʦʛʦ ʭʨʷʱʘ; ʧʨʦʬʠʣʘʢʪʠʢʘ 
ɻʕʈɹ ʠʥʛʠʙʠʪʦʨʘʤʠ ʧʨʦʪʦʥʥʦʡ ʧʦʤʧʳ; ʘʜʝʢʚʘʪʥʘʷ ʩʘʥʘʮʠʷ ʪʨʘʭʝʦʙʨʦʥʭʠʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʠ ʙʦʨʴʙʘ ʩ 
ʠʥʬʝʢʮʠʝʡ;  ʧʦʩʪʵʢʩʪʫʙʘʮʠʦʥʥʳʡ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ. 

4. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ, ʥʦ ʪʨʝʙʫʶʱʠʤʠ ʜʘʣʴʥʝʡʰʠʭ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʪʘʶʪʩʷ 
ʤʝʪʦʜʳ ʣʦʢʘʣʴʥʦʡ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ (ʤʠʪʦʤʠʮʠʥ ʉ, ʠʥʛʘʣʷʮʠʦʥʥʳʝ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ). 

5. ʂʦʤʧʣʝʢʩʥʳʡ ʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʷʪʨʦʛʝʥʥʫʶ 
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ʠʥʚʘʣʠʜʠʟʘʮʠʶ ʠʥʪʫʙʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʩʦʭʨʘʥʠʪʴ ʢʘʯʝʩʪʚʦ ʠʭ ʞʠʟʥʠ ʠ ʫʤʝʥʴʰʠʪʴ ʨʝʢʦʥʩʪʨʫʢʪʠʚ-
ʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘ ʛʦʨʪʘʥʠ ʠ ʪʨʘʭʝʝ. 
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АНАЛИЗ РЕЦИДИВОВ ТУБЕРКУЛЕЗА ЛЕГКИХ 
В СОВЕТСКОМ АДМИНИСТРАТИВНОМ ОКРУГЕ 
ГОРОДА ОМСКА В 2024 ГОДУ 

Гут Анастасия Ивановна, 
Ходжахова Гюнель Султановна, 

Шушакова Юлия Николаевна 
ʩʪʫʜʝʥʪʢʠ 

ʌɻɹʆʋ ɺʆ çʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄɿ ʈʌ 
  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʫʩʠʥʘ ɺʘʣʝʥʪʠʥʘ ʀʚʘʥʦʚʥʘ 
ʘʩʩʠʩʪʝʥʪ 

ʌɻɹʆʋ ɺʆ çʆʤʩʢʠʡ ɻʄʋè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʣʫʯʘʠ ʨʝʮʠʜʠʚʦʚ ʪʫʙʝʨʢʫʣʝʟʘ ʣʝʛʢʠʭ ʫ ʚʟʨʦʩʣʳʭ ʚ ʉʦʚʝʪ-
ʩʢʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʦʢʨʫʛʝ ʆʤʩʢʘ ʚ 2024 ʛʦʜʫ. ʀʟʫʯʝʥʦ 35 ʩʣʫʯʘʝʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ ʨʘʥʥʠʝ ʠ ʧʦʟʜ-
ʥʠʝ ʨʝʮʠʜʠʚʳ. ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʥʥʠʤ ʨʝʮʠʜʠʚʦʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ ʦʪʤʝʯʘʣʠʩʴ ʪʘʢʠʝ ʬʘʢʪʦʨʳ 
ʨʠʩʢʘ ʢʘʢ ʢʫʨʝʥʠʝ, ʘʣʢʦʛʦʣʠʟʤ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʧʩʠʭʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʯʘʱʝ ʪʫʙʝʨʢʫʣʝʟ ʣʝʛʢʠʭ 
ʩʦʯʝʪʘʣʩʷ ʩ ɺʀʏ-ʠʥʬʝʢʮʠʝʡ ʠ ʚʠʨʫʩʥʳʤʠ ʛʝʧʘʪʠʪʘʤʠ. ʀʟ ʢʣʠʥʠʯʝʩʢʠʭ ʬʦʨʤ ʧʨʠ ʨʘʥʥʠʭ ʨʝʮʠʜʠʚʘʭ ʪʫ-
ʙʝʨʢʫʣʝʟʘ ʧʨʝʦʙʣʘʜʘʣ ʠʥʬʠʣʴʪʨʘʪʠʚʥʳʡ. ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʟʜʥʠʤ ʨʝʮʠʜʠʚʦʤ ʪʫʙʝʨʢʫʣʝʟʘ ʬʘʢ-
ʪʦʨʳ ʨʠʩʢʘ ʚʳʷʚʣʷʣʠʩʴ ʨʝʞʝ, ʥʦ ʩʦʭʨʘʥʷʣʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʘʢʪʝʨʠʦʚʳʜʝʣʝʥʠʷ. ɺʳʚʦʜʳ ʧʦʜʯʝʨʢʠ-
ʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʣʫʯʰʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʪʠʚʦʨʝʮʠʜʠʚʥʦʛʦ ʣʝ-
ʯʝʥʠʷ ʠ ʙʦʨʴʙʳ ʩ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʜʣʷ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʨʝʮʠʜʠʚʦʚ ʪʫʙʝʨʢʫʣʝʟʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʫʙʝʨʢʫʣʝʟ ʣʝʛʢʠʭ, ʨʘʥʥʠʡ ʨʝʮʠʜʠʚ, ʧʦʟʜʥʠʡ ʨʝʮʠʜʠʚ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʵʧʠʜʝʤʠʦʣʦ-
ʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ, ʚʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ, ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʧʘʪʦʣʦʛʠʷ. 
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Abstract: The study analyzes cases of pulmonary tuberculosis relapses in adults in the Sovetsky Administra-
tive District of Omsk in 2024. 35 cases were studied, divided into early and late relapses. In the group of pa-
tients with early relapses, risk factors such as smoking, alcoholism, and substance abuse were significantly 
more common, and pulmonary tuberculosis was more often combined with HIV infection and viral hepatitis. 
The clinical forms of early relapses of tuberculosis were dominated by infiltrative forms. In the group of patients 
with late relapses of tuberculosis, risk factors were less common, but the level of bacteriosis remained high. 
The findings highlight the need to improve prevention, provide timely anti-relapse treatment, and address risk 
factors to reduce the frequency of tuberculosis relapses. 
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ɹʣʫʬʙʤʵʦʧʪʫʵ: ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʩʪʨʘʥ, ʥʝʩʫʱʠʭ ʥʘʠʙʦʣʴʰʝʝ ʙʨʝʤʷ ʪʫʙʝʨ-

ʢʫʣʝʟʘ [3]. ʏʘʩʪʦʪʘ ʨʝʮʠʜʠʚʦʚ ʪʫʙʝʨʢʫʣʝʟʘ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝ-
ʨʠʟʫʶʱʠʭ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ. ʇʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʳ ʨʘʥʥʠʭ 
ʨʝʮʠʜʠʚʦʚ ʦʪʨʘʞʘʝʪ ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʦʚ ʚ ʣʝʯʝʥʠʠ ʠ ʢʘʯʝʩʪʚʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʧʝʨʝʚʦʜʝ ʙʦʣʴʥʳʭ ʪʫ-
ʙʝʨʢʫʣʝʟʦʤ ʚ ʥʝʘʢʪʠʚʥʫʶ ʛʨʫʧʧʫ ʜʠʩʧʘʥʩʝʨʥʦʛʦ ʫʯʝʪʘ [1]. ʈʘʥʥʠʤ ʨʝʮʠʜʠʚʦʤ ʪʫʙʝʨʢʫʣʝʟʘ ʩʯʠʪʘʶʪ ʘʢ-
ʪʠʚʥʳʡ ʪʫʙʝʨʢʫʣʝʟʥʳʡ ʧʨʦʮʝʩʩ, ʚʦʟʥʠʢʰʠʡ ʦʪ 2-ʭ ʜʦ 5-ʪʠ ʣʝʪ ʫ ʣʠʮ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʧʝʨʝʥʝʩʣʠ ʪʫʙʝʨʢʫ-
ʣʝʟ ʠ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʠʣʠ ʝʛʦ ʣʝʯʝʥʠʝ. ʇʦʟʜʥʠʤ ʨʝʮʠʜʠʚʦʤ ʪʫʙʝʨʢʫʣʝʟʘ ʩʯʠʪʘʶʪ ʘʢʪʠʚʥʳʡ ʪʫʙʝʨʢʫʣʝʟ-
ʥʳʡ ʧʨʦʮʝʩʩ, ʚʳʷʚʣʝʥʥʳʡ ʧʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʢʫʨʩʘ ʭʠʤʠʦʪʝʨʘʧʠʠ ʯʝʨʝʟ 5 ʠ ʙʦʣʝʝ ʣʝʪ. ɺ 
2024 ʛʦʜʫ ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 750 ʙʦʣʴʥʳʭ ʘʢʪʠʚʥʳʤ ʪʫʙʝʨʢʫʣʝʟʦʤ. ʇʦʢʘʟʘʪʝʣʴ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʣ 41,25 ʥʘ 100 ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ (ʚ 2023 ʛʦʜʫ ð 42,56 ʥʘ 100 ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ), 
ʯʪʦ ʚ 1,03 ʨʘʟʘ ʥʠʞʝ ʫʨʦʚʥʷ 2023 ʛʦʜʘ, ʚ 1,17 ʨʘʟʘ ʥʠʞʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʥʦ ʚ 
1,67 ʨʘʟʘ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʈʌ (25,54 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) [4]. ʉʣʫʯʘʠ ʨʝʮʠʜʠʚʦʚ ʪʫʙʝʨ-
ʢʫʣʝʟʘ ʣʝʛʢʠʭ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʈʘʥʥʠʝ ʨʝʮʠʜʠʚʳ ʪʫʙʝʨ-
ʢʫʣʝʟʘ ʪʨʝʙʫʶʪ ʫʛʣʫʙʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʯʠʥ ʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ [2]. ʎʝʣʝʩʦʦʙʨʘʟʥʦ 
ʠʟʫʯʝʥʠʝ ʧʨʠʯʠʥ ʨʝʮʠʜʠʚʦʚ ʪʫʙʝʨʢʫʣʝʟʘ ʣʝʛʢʠʭ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʪʫ-
ʙʝʨʢʫʣʝʟʫ ʠ ʧʨʠʥʷʪʠʝ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʤʝʨ ʧʦ ʠʭ ʨʘʟʚʠʪʠʶ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ 
ʥʘ ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ. 

ʏʞʤʵ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʨʝʮʠʜʠʚʦʚ ʪʫʙʝʨʢʫʣʝʟʘ ʣʝʛʢʠʭ ʫ ʚʟʨʦʩʣʳʭ ʚ ʉɸʆ ʛʦʨʦʜʘ 
ʆʤʩʢʘ ʟʘ 2024 ʛʦʜ. 

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ: ʧʨʦʚʝʜʝʥʦ ʧʨʦʩʪʦʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘ-
ʣʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʜʠʮʠʥʩʢʠʝ ʢʘʨʪʳ ʠʟ ɹʋɿʆʆ çʂʇʊɼ ˉ4è ʜʠʩʧʘʥʩʝʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ˉ1, ʛ. ʆʤʩʢ. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ Microsoft Excel. ɺʩʝʛʦ ʚ ʠʩʩʣʝʜʦ-
ʚʘʥʠʝ ʚʦʰʣʠ 35 ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʢʨʠʪʝʨʠʷʤ ʚʢʣʶʯʝʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ. ʂʨʠʪʝʨʠʠ 
ʚʢʣʶʯʝʥʠʷ: ʨʝʮʠʜʠʚ ʪʫʙʝʨʢʫʣʝʟʘ ʣʝʛʢʠʭ, ʚʦʟʨʘʩʪ ʦʪ 18 ʣʝʪ ʠ ʩʪʘʨʰʝ. 

ʉʞʠʬʤʵʫʙʫʴ ʡ ʡʮ ʧʚʪʬʟʝʞʦʡʞ: ʯʘʩʪʦʪʘ ʨʝʮʠʜʠʚʦʚ ʪʫʙʝʨʢʫʣʝʟʘ ʣʝʛʢʠʭ ʚ ʉɸʆ ʛ ʆʤʩʢʘ ʚ 2024 ʛʦ-
ʜʫ ʩʦʩʪʘʚʠʣʘ 35 ʯʝʣʦʚʝʢ. ʀʟ ʥʠʭ 15 ʯʝʣʦʚʝʢ (43%) ʩ ʨʘʥʥʠʤ ʨʝʮʠʜʠʚʦʤ ʪʫʙʝʨʢʫʣʝʟʘ, ʚʳʷʚʣʝʥʥʳʤ ʠʟ 3 
ɻɼʋ, ʠ 20 ʯʝʣʦʚʝʢ (57%), ʩʥʷʪʳʭ ʩ ʜʠʩʧʘʥʩʝʨʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʧʳ ʩ ʨʘʥʥʠʤʠ ʨʝʮʠʜʠʚʘʤʠ. ɺ ʛʨʫʧʧʝ ʩ ʨʘʥʥʠʤ ʨʝʮʠʜʠʚʦʤ ʪʫʙʝʨʢʫʣʝʟʘ ʣʝʛʢʠʭ 
8 ʤʫʞʯʠʥ (53%) ʠ 7 ʞʝʥʱʠʥ (47%) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 60 ʣʝʪ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 44,6 ʛʦʜʘ. ʇʨʦʪʠʚʦʨʝʮʠ-
ʜʠʚʥʦʝ ʣʝʯʝʥʠʝ ʧʦʣʫʯʘʣʠ 3 ʧʘʮʠʝʥʪʘ (20%), ʧʨʦʭʦʜʠʣ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʝ ʣʝʯʝʥʠʝ 1 ʯʝʣʦʚʝʢ (7%). 
ʀʤʝʣʠ ʚʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ: ʢʫʨʠʣʠ 15 ʧʘʮʠʝʥʪʦʚ (100%), ʩʪʨʘʜʘʣʠ ʦʪ ʭʨʦʥʠʯʝʩʢʦʛʦ ʘʣʢʦʛʦʣʠʟʤʘ 14 ʯʝ-
ʣʦʚʝʢ (93%), ʫʧʦʪʨʝʙʣʷʣʠ ʧʩʠʭʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ 14 ʯʝʣʦʚʝʢ (93%). ʀʤʝʣʠ ʩʦʧʫʪʩʪʚʫʶʱʫʶ ʧʘʪʦʣʦ-
ʛʠʶ: 10 ʯʝʣʦʚʝʢ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʳ (67%), 10 ʯʝʣʦʚʝʢ ʠʤʝʣʠ ʭʨʦʥʠʯʝʩʢʠʡ ʚʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ (67%). 
ɹʘʢʪʝʨʠʦʚʳʜʝʣʝʥʠʝ ʚʳʷʚʣʝʥʦ ʫ 11 ʯʝʣʦʚʝʢ (73%). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ: ʠʥʬʠʣʴ-
ʪʨʘʪʠʚʥʳʡ ʪʫʙʝʨʢʫʣʝʟ ʚʳʷʚʣʝʥ ʫ 10 ʯʝʣʦʚʝʢ (66%), ʜʠʩʩʝʤʠʥʠʨʦʚʘʥʥʳʡ ʪʫʙʝʨʢʫʣʝʟ ʫ 2 ʯʝʣʦʚʝʢ (13%), 
ʬʠʙʨʦʟʥʦ-ʢʘʚʝʨʥʦʟʥʳʡ ʪʫʙʝʨʢʫʣʝʟ, ʪʫʙʝʨʢʫʣʦʤʘ ʠ ʪʫʙʝʨʢʫʣʝʟʥʳʡ ʧʣʝʚʨʠʪ ï ʧʦ 1 ʩʣʫʯʘʶ (ʧʦ 7%). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʧʳ ʩ ʧʦʟʜʥʠʤʠ ʨʝʮʠʜʠʚʘʤʠ. ɺ ʛʨʫʧʧʝ ʩ ʧʦʟʜʥʠʤ ʨʝʮʠʜʠʚʦʤ ʪʫʙʝʨʢʫʣʝʟʘ ʣʝʛ-
ʢʠʭ 14 ʤʫʞʯʠʥ (70%) ʠ 6 ʞʝʥʱʠʥ (30%) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 27 ʜʦ 83 ʣʝʪ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 51 ʛʦʜ. ʃʝʯʝʥʠʝ ʧʦ-
ʣʫʯʘʣʠ 2 ʯʝʣʦʚʝʢʘ (10%), ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʝ ʣʝʯʝʥʠʝ ʧʨʦʭʦʜʠʣ 1 ʯʝʣʦʚʝʢ (5%). ʀʤʝʣʠ ʚʨʝʜʥʳʝ ʧʨʠ-
ʚʳʯʢʠ: ʢʫʨʠʣʠ 10 ʧʘʮʠʝʥʪʦʚ (50%), ʩʪʨʘʜʘʣʠ ʦʪ ʭʨʦʥʠʯʝʩʢʦʛʦ ʘʣʢʦʛʦʣʠʟʤʘ 10 ʯʝʣʦʚʝʢ (50%), ʫʧʦʪʨʝʙ-
ʣʷʣʠ ʧʩʠʭʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ 6 ʯʝʣʦʚʝʢ (30%). ʀʤʝʣʠ ʩʦʧʫʪʩʪʚʫʶʱʫʶ ʧʘʪʦʣʦʛʠʶ: 5 ʯʝʣʦʚʝʢ ɺʀʏ-
ʠʥʬʠʮʠʨʦʚʘʥʳ (25%), 5 ʯʝʣʦʚʝʢ ʠʤʝʣʠ ʭʨʦʥʠʯʝʩʢʠʡ ʚʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ (25%). ɹʘʢʪʝʨʠʦʚʳʜʝʣʝʥʠʝ ʚʳ-
ʷʚʣʝʥʦ ʫ 12 ʯʝʣʦʚʝʢ (60%). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ: ʠʥʬʠʣʴʪʨʘʪʠʚʥʳʡ ʪʫʙʝʨʢʫʣʝʟ ʚʳ-
ʷʚʣʝʥ ʫ 14 ʯʝʣʦʚʝʢ (70%), ʦʯʘʛʦʚʳʡ ʪʫʙʝʨʢʫʣʝʟ ʫ 2 ʯʝʣʦʚʝʢ (10%), ʮʠʨʨʦʪʠʯʝʩʢʠʡ ʪʫʙʝʨʢʫʣʝʟ, ʪʫʙʝʨʢʫ-
ʣʦʤʘ, ʢʘʟʝʦʟʥʘʷ ʧʥʝʚʤʦʥʠʷ ʠ ʪʫʙʝʨʢʫʣʝʟʥʳʡ ʧʣʝʚʨʠʪ ï ʧʦ 1 ʩʣʫʯʘʶ (ʧʦ 5%). 
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ɻʴʛʧʝʴ: ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʨʷʜ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʥʠʢʥʦʚʝ-
ʥʠʝʤ ʨʘʥʥʠʭ ʠ ʧʦʟʜʥʠʭ ʨʝʮʠʜʠʚʦʚ ʪʫʙʝʨʢʫʣʝʟʘ ʣʝʛʢʠʭ ʚ ʉɸʆ ʛ. ʆʤʩʢ ʚ 2024 ʛʦʜʫ. ɺʳʩʦʢʘʷ ʜʦʣʷ ʨʘʥʥʠʭ 
ʨʝʮʠʜʠʚʦʚ (43%) ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ ʧʦʩʣʝ ʦʩʥʦʚʥʦʛʦ ʣʝʯʝʥʠʷ. ʅʠʟʢʠʡ ʦʭʚʘʪ 
ʧʨʦʪʠʚʦʨʝʮʠʜʠʚʥʳʤ ʣʝʯʝʥʠʝʤ ʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʤ ʣʝʯʝʥʠʝʤ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʦʙʝʣʳ ʚ ʦʢʘʟʘʥʠʠ ʤʝ-
ʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʪʘʢʠʤ ʧʘʮʠʝʥʪʘʤ. ɹʦʣʴʰʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ, ʦʩʦʙʝʥʥʦ ʚ 
ʛʨʫʧʧʝ ʨʘʥʥʠʭ ʨʝʮʠʜʠʚʦʚ, ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʨʝʮʠʜʠʚʘ ʪʫʙʝʨ-
ʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʠ. ɺʳʩʦʢʘʷ ʢʦʤʦʨʙʠʜʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʛʨʫʧʧʝ ʩ ʨʘʥʥʠʤʠ ʨʝʮʠʜʠʚʘʤʠ, 
ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʣʝʯʝʥʠʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʪʫʙʝʨʢʫʣʝʟʘ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʘʢʪʝʨʠʦʚʳ-
ʜʝʣʝʥʠʷ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʠʣʝʥʠʷ ʤʝʨ ʧʦ ʧʨʦʬʠʣʘʢʪʠ-
ʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ, ʧʨʦʚʝʜʝʥʠʶ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʠ ʚ 
ʦʯʘʛʘʭ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʠ.  

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʚ ʠʟʫʯʝʥʠʠ ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʮʠʜʠʚʦʚ 
ʪʫʙʝʨʢʫʣʝʟʘ ʣʝʛʢʠʭ ʚ ʥʘʰʝʤ ʨʝʛʠʦʥʝ, ʯʪʦ ʜʦʣʞʥʦ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʪʫʙʝʨʢʫʣʝʟʘ. 
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СКРИНИНГ ПОДВИЖНОСТИ СУСТАВОВ КАК 
ОСНОВА ИНДИВИДУАЛЬНОГО ПОДБОРА 
УПРАЖНЕНИЙ 

Саая Аржаана Радиковна 
ʩʪʫʜʝʥʪʢʘ  

ʌɻɹʆʋ ɺʆ ñʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪò 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʘʤʘʝʚ ɽʚʛʝʥʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
 ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʌɻɹʆʋ ɺʆ ñʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪò 
 

ɹʦʦʧʫʙʯʡʸ: ʦʮʝʥʢʘ ʜʠʘʧʘʟʦʥʘ ʜʚʠʞʝʥʠʡ ʚ ʩʫʩʪʘʚʘʭ ʩʣʫʞʠʪ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʘ-
ʮʠʠ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʩʭʝʤ ʙʝʟ ʫʯʝʪʘ ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʠ ʬʫʥʢʮʠʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʯʨʝʚʘʪʦ ʤʳʰʝʯʥʳʤ ʜʠʩʙʘʣʘʥ-
ʩʦʤ, ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʧʦʚʳʰʝʥʠʝʤ ʨʠʩʢʘ ʪʨʘʚʤʘʪʠʟʤʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʦʝ 
ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʤʝʪʦʜʠʢ, ʢʘʢ FMS, SFMA ʠ 
ʛʦʥʠʦʤʝʪʨʠʷ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʢʘʢ ʠʟʙʳʪʦʯʥʫʶ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ, ʘ ʪʘʢʞʝ 
ʘʩʠʤʤʝʪʨʠʶ ʚ ʨʘʙʦʪʝ ʩʫʩʪʘʚʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʧʨʝʜʝʣʷʶʪ ʩʪʨʘʪʝʛʠʶ ʜʦʟʠʨʦʚʘʥʠʷ ʥʘʛʨʫʟʦʢ: ʧʨʠ 
ʛʠʧʝʨʤʦʙʠʣʴʥʦʩʪʠ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʠ ʫʢʨʝʧʣʝʥʠʝ ʤʳʰʝʯʥʦʛʦ ʢʦʨʩʝʪʘ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ 
ʦʛʨʘʥʠʯʝʥʠʠ ʘʤʧʣʠʪʫʜʳ ʜʚʠʞʝʥʠʡ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʦʤʫ ʨʘʟʚʠʪʠʶ ʵʣʘʩʪʠʯʥʦʩʪʠ 
ʪʢʘʥʝʡ ʠ ʫʣʫʯʰʝʥʠʶ ʧʦʜʚʠʞʥʦʩʪʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ:  ʩʢʨʠʥʠʥʛ ʧʦʜʚʠʞʥʦʩʪʠ ʩʫʩʪʘʚʦʚ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʙʦʨ ʫʧʨʘʞʥʝʥʠʡ, ʛʠʧʝʨʤʦ-
ʙʠʣʴʥʦʩʪʴ, ʛʠʧʦʤʦʙʠʣʴʥʦʩʪʴ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʮʝʥʢʘ, ʘʩʠʤʤʝʪʨʠʷ ʩʫʩʪʘʚʦʚ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʪʨʘʚʤ, ʩʪʘ-
ʙʠʣʠʟʘʮʠʷ ʩʫʩʪʘʚʦʚ, ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʠʟʤʝʥʝʥʠʷ. 
 

JOINT MOBILITY SCREENING AS THE BASIS FOR INDIVIDUALIZED EXERCISE SELECTION 
 

Saaya Arzhaana Radikovna 
 

Scientific adviser: Mamaev Evgeny Alexandrovich 
 

Abstract: ʘssessment of joint range of motion is a key tool for personalizing the training process. It has been 
proven that the use of universal schemes without taking into account the individual characteristics of the 
structure and functions of the musculoskeletal system can lead to muscle imbalance, the development of 
compensatory mechanisms, and an increased risk of injury. In this regard, functional diagnostics using 
methods such as FMS, SFMA, and goniometry are of particular importance. These methods allow for the 
detection of both excessive and insufficient mobility, as well as asymmetry in joint function. The data obtained 
determine the load-dosing strategy: in the case of hypermobility, the focus is on stabilizing and strengthening 
the muscular corset, while in the case of limited range of motion, the main attention is given to the safe 
development of tissue elasticity and improvement of mobility.  
Keywords: joint mobility screening, individualized exercise selection, hypermobility, hypomobility, functional 
assessment, joint asymmetry, injury prevention, joint stabilization, and compensatory changes. 
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ɻʛʞʝʞʦʡʞ 
ʉʝʛʦʜʥʷ ʚʩʸ ʙʦʣʝʝ ʦʯʝʚʠʜʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʪʘʥʜʘʨʪʥʳʝ ʩʭʝʤʳ ʪʨʝʥʠʨʦʚʦʢ ʥʝʨʝʜʢʦ 

ʦʢʘʟʳʚʘʶʪʩʷ ʙʝʩʧʦʣʝʟʥʳʤʠ ʠʣʠ ʜʘʞʝ ʚʨʝʜʥʳʤʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʬʠʪʥʝʩ-ʠʥʜʫʩʪʨʠʷ ʠ 
ʤʝʜʠʮʠʥʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʩʸ ʘʢʪʠʚʥʝʝ ʧʝʨʝʭʦʜʷʪ ʢ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ, ʛʜʝ ʙʘʟʦʡ ʜʣʷ ʧʦ-
ʩʪʨʦʝʥʠʷ ʧʣʘʥʘ ʟʘʥʷʪʠʡ ʩʣʫʞʠʪ ʥʝ ʢʦʥʝʯʥʘʷ ʮʝʣʴ, ʘ ʪʝʢʫʱʝʝ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʧʦʨʥʦ-
ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʘʮʠʝʥʪʘ. ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʧʝʨʚʠʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʚʳ-
ʩʪʫʧʘʝʪ ʦʮʝʥʢʘ ʤʦʙʠʣʴʥʦʩʪʠ ʩʫʩʪʘʚʦʚ ð ʥʘʙʦʨ ʪʝʩʪʦʚ, ʚʳʷʚʣʷʶʱʠʡ ʢʘʢ ʜʝʬʠʮʠʪ ʧʦʜʚʠʞʥʦʩʪʠ (ʛʠʧʦ-
ʤʦʙʠʣʴʥʦʩʪʴ), ʪʘʢ ʠ ʝʸ ʠʟʙʳʪʦʢ (ʛʠʧʝʨʤʦʙʠʣʴʥʦʩʪʴ) ʚ ʨʘʟʣʠʯʥʳʭ ʟʚʝʥʴʷʭ ʙʠʦʤʝʭʘʥʠʯʝʩʢʦʡ ʮʝʧʠ. ɿʘʜʘ-
ʯʘ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʩʢʨʠʥʠʥʛʘ ʩʫʩʪʘʚʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʝʟʦʧʘʩʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ 
ʧʨʦʛʨʘʤʤ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ. 

ʋʞʧʩʞʫʡʰʞʪʣʡʞ ʧʪʦʧʛʴ ʪʣʩʡʦʡʦʜʙ ʨʧʝʛʡʟʦʧʪʫʡ ʪʬʪʫʙʛʧʛ 
ʉ ʧʦʟʠʮʠʠ ʙʠʦʤʝʭʘʥʠʢʠ ʧʦʜʚʠʞʥʦʩʪʴ ʩʦʯʣʝʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʠʘʧʘʟʦʥʦʤ ʜʚʠʞʝʥʠʡ ʚ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʧʣʦʩʢʦʩʪʠ. ɼʣʷ ʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚ ʩʧʦʨʪʝ ʠ ʤʝʜʠʮʠʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʫʛʣʦʤʝʪ-
ʨʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʦʥʠʦʤʝʪʨʘ, ʬʠʢʩʠʨʫʶʱʝʛʦ ʫʛʣʳ ʤʝʞʜʫ ʩʝʛʤʝʥʪʘʤʠ ʢʦʥʝʯʥʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 
ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʦʪʙʦʨʝ, ʦʩʦʙʝʥʥʦ ʚ ʬʠʪʥʝʩ-ʩʨʝʜʝ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʘ ʥʝ ʪʦʣʴʢʦ ʯʠʩʣʦʚʘʷ ʚʝʣʠʯʠʥʘ ʫʛʣʘ, 
ʥʦ ʠ ʪʝʭʥʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʷ. 

ʆʪʣʠʯʠʝ ʩʢʨʠʥʠʥʛʘ ʦʪ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʘʩʰʪʘʙʝ ʦʮʝʥʢʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ 
ʚʨʘʯʠ ʧʨʠʤʝʥʷʶʪ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʝ ʪʝʩʪʳ (ʥʘʧʨʠʤʝʨ, ʪʝʩʪ ʃʘʭʤʘʥʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʟʨʳʚʘ ʢʨʝʩʪʦ-
ʦʙʨʘʟʥʦʡ ʩʚʷʟʢʠ), ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʩʢʨʠʥʠʥʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ. ʉʦʚʨʝʤʝʥʥʳʝ 
ʧʦʜʭʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʩʠʩʪʝʤʘ 3DMAPS, ʨʝʢʦʤʝʥʜʫʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʚʠʞʝʥʠʷ ʥʝ ʠʟʦʣʠʨʦʚʘʥʥʦ, ʘ ʢʘʢ 
ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʮʝʧʥʳʝ ʨʝʘʢʮʠʠ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ, ʢʘʢ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʚ ʦʜ-
ʥʦʤ ʩʫʩʪʘʚʝ (ʥʘʧʨʠʤʝʨ, ʚ ʛʦʣʝʥʦʩʪʦʧʝ) ʧʨʠʚʦʜʠʪ ʢ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʧʝʨʝʛʨʫʟʢʝ ʜʨʫʛʠʭ ʟʦʥ, ʪʘʢʠʭ ʢʘʢ 
ʢʦʣʝʥʠ ʠʣʠ ʧʦʷʩʥʠʮʘ. 

 ʃʤʷʰʞʛʴʞ ʥʞʫʧʝʴ ʡ ʥʞʫʧʝʡʣʡ ʨʩʧʛʞʝʞʦʡʸ 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʢʨʠʥʠʥʛ ʜʘʣ ʦʙʲʝʢʪʠʚʥʫʶ ʢʘʨʪʠʥʫ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʥʠʨʦʚʦʢ, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʧʦʜʭʦʜʳ: 
ü ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʢʨʠʥʠʥʛʠ: 
ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʝʩʪʳ ʦʮʝʥʠʚʘʶʪ ʩʫʩʪʘʚ ʚ ʨʘʙʦʪʝ. ʂʣʘʩ-

ʩʠʯʝʩʢʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ GALS (Gait, Arms, Legs, Spine) - ʩʢʨʠʥʠʥʛ, ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ 
ʤʝʜʠʮʠʥʳ, ʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʚ ʩʧʦʨʪʝ ʜʣʷ ʙʳʩʪʨʦʡ ʦʮʝʥʢʠ ʣʦʢʦʤʦʪʦʨʥʦʡ ʩʠʩʪʝʤʳ. ʆʥ ʚʢʣʶʯʘʝʪ 
ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʦʭʦʜʢʦʡ ʠ ʜʚʠʞʝʥʠʷʤʠ ʨʫʢ/ʥʦʛ. 

ü ɸʥʢʝʪʠʨʦʚʘʥʠʝ: 
ʆʜʥʠʭ ʦʙʲʝʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɼʣʷ ʧʦʜʙʦʨʘ ʫʧʨʘʞʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ ʠ ʚʦʩʧʨʠʷʪʠʝ ʥʘʛʨʫʟʦʢ ʩʘʤʠʤ ʯʝʣʦʚʝʢʦʤ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʘʣʠʜʠʟʠʨʦʚʘʥ-
ʥʳʝ ʦʧʨʦʩʥʠʢʠ, ʪʘʢʠʝ ʢʘʢ KOOS (ʜʣʷ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ) ʠ HOOS (ʜʣʷ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ). 

 
ɹʦʙʤʡʠ ʩʞʠʬʤʵʫʙʫʧʛ: ʣʙʣ ʡʦʫʞʩʨʩʞʫʡʩʧʛʙʫʵ ʝʙʦʦʴʞ 

ʆʮʝʥʢʘ ʧʦʜʚʠʞʥʦʩʪʠ ʩʫʩʪʘʚʦʚ ʪʝʨʷʝʪ ʩʤʳʩʣ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʛʨʘʤʦʪʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʅʘ ʦʩ-
ʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʜʝʣʷʶʪ ʜʚʘ ʢʣʶʯʝʚʳʭ ʧʨʦʬʠʣʷ, ʜʠʢʪʫʶʱʠʭ ʚʳʙʦʨ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʤʝ-
ʪʦʜʦʚ: 

1. ɻʠʧʦʤʦʙʠʣʴʥʦʩʪʴ (ʩʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʜʚʠʞʝʥʠʡ). ʆʙʳʯʥʦ ʚʦʟʥʠʢʘʝʪ ʥʘ ʬʦʥʝ ʛʠʧʦʜʠʥʘ-
ʤʠʠ, ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʠʣʠ ʧʦʩʣʝ ʪʨʘʚʤ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʤʠʦʬʘʩʮʠʘʣʴʥʳʡ 
ʨʝʣʠʟ ʠ ʩʪʨʝʪʯʠʥʛ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʨʘʩʪʷʞʢʘ ʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʪʦʣʴʢʦ ʧʨʠ ʧʨʦʛʨʝʪʳʭ 
ʤʳʰʮʘʭ, ʧʦʵʪʦʤʫ ʧʝʨʝʜ ʥʝʡ ʦʙʷʟʘʪʝʣʴʥʘ ʣʝʛʢʘʷ ʨʘʟʤʠʥʢʘ ʠʣʠ ʢʘʨʜʠʦʥʘʛʨʫʟʢʘ. 

2. ɻʠʧʝʨʤʦʙʠʣʴʥʦʩʪʴ (ʩʚʝʨʭʜʠʘʧʘʟʦʥ ʜʚʠʞʝʥʠʡ). ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʭʦʜʦʤ ʟʘ ʧʨʝʜʝʣʳ ʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ɿʜʝʩʴ ʨʘʩʪʷʞʢʘ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʘ; ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʩʪʘʥʦʚʠʪʩʷ ʩʪʘʙʠʣʠʟʘʮʠʷ. 
ʊʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʤʳʰʮ-ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʚʦʢʨʫʛ ʩʫʩʪʘʚʘ, 
ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʜʝʞʥʳʡ ʤʳʰʝʯʥʳʡ ʢʘʨʢʘʩ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʡ ʩʣʘʙʦʩʪʴ ʩʚʷʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ. 
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ʊʣʩʡʦʡʦʜ ʨʧʝʛʡʟʦʧʪʫʡ ʦʙ ʨʩʡʥʞʩʞ ʣʤʷʰʞʛʴʮ ʪʬʪʫʙʛʧʛ 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʫʧʨʘʞʥʝʥʠʡ ʪʨʝʙʫʝʪʩʷ ʪʱʘʪʝʣʴʥʦʝ ʪʝʩʪʠ-

ʨʦʚʘʥʠʝ ʩʫʩʪʘʚʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʥʘʧʨʷʞʝʥʠʝ ʢʘʢ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ 
ʠ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʦʢ. ʅʠʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʩʢʨʠʥʠʥʛʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʦʮʝʥʢʫ ʪʘʟʦʙʝʜ-
ʨʝʥʥʦʛʦ, ʧʣʝʯʝʚʦʛʦ ʠ ʛʦʣʝʥʦʩʪʦʧʥʦʛʦ ʩʫʩʪʘʚʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʧʦʟʚʦʥʦʯʥʠʢʦʤ. 

¶ ʊʘʟʦʙʝʜʨʝʥʥʳʡ ʩʫʩʪʘʚ 
ʆʛʨʘʥʠʯʝʥʥʘʷ ʘʤʧʣʠʪʫʜʘ ʜʚʠʞʝʥʠʡ ʚ ʪʘʟʦʙʝʜʨʝʥʥʦʤ ʩʫʩʪʘʚʝ ʯʘʩʪʦ ʚʳʩʪʫʧʘʝʪ ʪʨʠʛʛʝʨʦʤ ʜʣʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ ʚ ʧʦʷʩʥʠʯʥʦʡ ʟʦʥʝ. ʋ ʣʠʮ, ʚʝʜʫʱʠʭ ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, 
ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʦʣʥʦʤʫ ʨʘʟʛʠʙʘʥʠʶ ʥʦʛʠ (ʦʩʪʘʪʦʯʥʳʡ ʫʛʦʣ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 
10ï15 ʛʨʘʜʫʩʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʡʪʨʘʣʴʥʦʡ ʧʦʟʠʮʠʠ). ɼʘʥʥʳʡ ʜʝʬʠʮʠʪ ʣʝʛʢʦ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʩ ʧʦ-
ʤʦʱʴʶ ʪʝʩʪʘ ʊʦʤʘʩʘ: ʚ ʧʦʣʦʞʝʥʠʠ ʣʝʞʘ ʥʘ ʩʧʠʥʝ ʧʘʮʠʝʥʪ ʧʨʠʞʠʤʘʝʪ ʦʜʥʦ ʢʦʣʝʥʦ ʢ ʛʨʫʜʠ, ʧʨʠ ʵʪʦʤ 
ʚʪʦʨʘʷ ʥʦʛʘ ʜʦʣʞʥʘ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʪʴ ʢ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʜʥʷʪʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʙʝʜʨʘ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʛʠʧʦʤʦʙʠʣʴʥʦʩʪʠ ʩʛʠʙʘʪʝʣʴʥʳʭ ʤʳʰʮ ʙʝʜʨʘ. 

ʊʘʢʪʠʢʘ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʫʧʨʘʞʥʝʥʠʡ ʧʨʠ ʪʘʢʦʡ ʛʠʧʦʤʦʙʠʣʴʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʝʝ: 
1.ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʨʘʩʪʷʞʢʝ ʧʦʜʚʟʜʦʰʥʦ-ʧʦʷʩʥʠʯʥʦʡ ʤʳʰʮʳ, 

ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʚʳʧʘʜʳ ʩ ʧʨʦʛʠʙʦʤ ʥʘʟʘʜ. 
2.ɼʦ ʤʦʤʝʥʪʘ ʚʦʟʚʨʘʱʝʥʠʷ ʧʦʣʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʩʠʣʦʚʳʭ ʫʧʨʘʞʥʝʥʠʡ ʩ ʛʣʫʙʦ-

ʢʦʡ ʘʤʧʣʠʪʫʜʦʡ ʩʛʠʙʘʥʠʷ ʙʝʜʨʘ, ʪʘʢʠʭ ʢʘʢ ʛʣʫʙʦʢʠʝ ʧʨʠʩʝʜʘʥʠʷ ʩʦ ʩʚʦʙʦʜʥʳʤ ʚʝʩʦʤ. 
ɺ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ ʛʠʧʝʨʤʦʙʠʣʴʥʦʩʪʠ (ʧʘʩʩʠʚʥʦʝ ʦʪʚʝʜʝʥʠʝ ʧʨʷʤʦʡ ʥʦʛʠ ʧʨʝʚʳʰʘʝʪ 60ï70 

ʛʨʘʜʫʩʦʚ), ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʳ ʛʣʫʙʦʢʠʝ ʠ ʰʠʨʦʢʠʝ ʧʨʠʩʝʜʘʥʠʷ (ʧʣʠʝ). ɺʤʝʩʪʦ ʥʠʭ ʧʦʢʘʟʘʥʘ ʨʘʙʦʪʘ ʚ ʠʟʦ-
ʣʠʨʦʚʘʥʥʳʭ ʪʨʝʥʘʞʝʨʘʭ ʜʣʷ ʩʛʠʙʘʥʠʷ ʠ ʨʘʟʛʠʙʘʥʠʷ ʥʦʛ, ʘ ʪʘʢʞʝ ʞʝʩʪʢʠʡ ʢʦʥʪʨʦʣʴ ʙʠʦʤʝʭʘʥʠʢʠ ʧʦʣʦ-
ʞʝʥʠʷ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ. 

¶ ʇʣʝʯʝʚʦʡ ʩʫʩʪʘʚ 
ʇʣʝʯʝʚʦʡ ʩʫʩʪʘʚ ʦʪʣʠʯʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʦʡ ʜʚʠʞʝʥʠʡ, ʦʜʥʘʢʦ ʦʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʫʷʟʚʠʤʳʤ ʠ ʥʝʩʪʘʙʠʣʴʥʳʤ ʟʚʝʥʦʤ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ɼʠʘʛʥʦʩʪʠʢʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʦʚʝ-
ʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʝʩʪʘ ɸʧʧʣʝʷ, ʢʦʪʦʨʳʡ ʦʮʝʥʠʚʘʝʪ ʧʦʜʚʠʞʥʦʩʪʴ ʨʫʢʠ ʧʨʠ ʝʸ ʟʘʚʝʜʝʥʠʠ ʟʘ ʩʧʠʥʫ 
ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ. ɽʩʣʠ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʥʠʮʘ ʚ ʫʛʣʘʭ ʙʦʣʝʝ 15ï20 ʛʨʘʜʫʩʦʚ, ʵʪʦ ʩʣʫʞʠʪ ʩʠʛʥʘʣʦʤ ʦ ʩʢʨʳ-
ʪʦʡ ʧʘʪʦʣʦʛʠʠ ʚʨʘʱʘʪʝʣʴʥʦʡ ʤʘʥʞʝʪʳ ʧʣʝʯʘ. 

ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʬʠʢʩʠʨʫʝʪʩʷ ʛʠʧʝʨʤʦʙʠʣʴʥʦʩʪʴ (ʧʘʩʩʠʚʥʘʷ ʥʘʨʫʞʥʘʷ ʨʦʪʘʮʠʷ ʧʨʝʚʳʰʘʝʪ 90 
ʛʨʘʜʫʩʦʚ ʚ ʧʦʣʦʞʝʥʠʠ ʣʝʞʘ ʥʘ ʩʧʠʥʝ ʧʨʠ ʦʪʚʝʜʝʥʥʦʡ ʥʘ 90 ʛʨʘʜʫʩʦʚ ʨʫʢʝ), ʩʪʨʦʛʦ ʟʘʧʨʝʱʝʥʳ ʫʧʨʘʞʥʝ-
ʥʠʷ ʩ ʨʳʚʢʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʥʘʜ ʛʦʣʦʚʦʡ, ʪʘʢʠʝ ʢʘʢ ʞʠʤ ʰʪʘʥʛʠ ʩʪʦʷ ʠʣʠ ʨʳʚʢʦʚʳʝ ʪʷʛʠ. ɺ ʢʘʯʝʩʪʚʝ 
ʙʝʟʦʧʘʩʥʦʡ ʟʘʤʝʥʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʞʠʤ ʛʘʥʪʝʣʝʡ ʩʠʜʷ, ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʠʨʫʷ ʘʤʧʣʠʪʫʜʫ ʪʘʢ, 
ʯʪʦʙʳ ʣʦʢʪʠ ʥʝ ʦʧʫʩʢʘʣʠʩʴ ʥʠʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʠ. 

ɽʩʣʠ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʬʠʮʠʪ ʚʥʫʪʨʝʥʥʝʡ ʨʦʪʘʮʠʠ ʧʣʝʯʘ (ʢʦʛʜʘ ʧʘʣʴʮʳ ʥʝ ʜʦʩʪʘʶʪ ʜʦ ʣʦʧʘʪʢʠ), 
ʯʪʦ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʪʫʣʦʩʪʴʶ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʠʪʴ ʚ ʧʨʦʛʨʘʤʤʫ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʨʘʩʪʷʞʝ-
ʥʠʝ ʟʘʜʥʝʡ ʛʦʣʦʚʢʠ ʜʝʣʴʪʦʚʠʜʥʦʡ ʤʳʰʮʳ ʠ ʧʦʜʣʦʧʘʪʦʯʥʦʡ ʤʳʰʮʳ. ʉʨʝʜʠ ʩʠʣʦʚʳʭ ʫʧʨʘʞʥʝʥʠʡ ʧʨʠʦ-
ʨʠʪʝʪ ʩʣʝʜʫʝʪ ʦʪʜʘʚʘʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʪʷʛʘʤ, ʫʜʝʣʷʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʘʚʠʣʴʥʦʤʫ ʩʚʝʜʝʥʠʶ ʣʦʧʘ-
ʪʦʢ. 

¶ ɻʦʣʝʥʦʩʪʦʧʥʳʡ ʩʫʩʪʘʚ 
ʆʛʨʘʥʠʯʝʥʥʘʷ ʘʤʧʣʠʪʫʜʘ ʪʳʣʴʥʦʛʦ ʩʛʠʙʘʥʠʷ ʩʪʦʧʳ (ʤʝʥʝʝ 10ï15 ʛʨʘʜʫʩʦʚ ʚ ʪʝʩʪʝ çʢʦʣʝʥʦ ʢ 

ʩʪʝʥʝè) ʚʳʩʪʫʧʘʝʪ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 
ʧʨʠʩʝʜʘʥʠʡ. ɺ ʦʪʚʝʪ ʥʘ ʵʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʦʨʛʘʥʠʟʤ ʥʘʯʠʥʘʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʝʭʚʘʪʢʫ ʧʦʜʚʠʞʥʦʩʪʠ, 
ʟʘʩʪʘʚʣʷʷ ʯʝʣʦʚʝʢʘ ʦʪʨʳʚʘʪʴ ʧʷʪʢʠ ʦʪ ʦʧʦʨʳ ʠʣʠ ʨʘʟʚʦʨʘʯʠʚʘʪʴ ʩʪʦʧʳ ʥʘʨʫʞʫ. 

ɽʩʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʛʠʧʦ- ʠʣʠ ʛʠʧʝʨʤʦʙʠʣʴʥʦʩʪʴ ʛʦʣʝʥʦʩʪʦʧʥʦʛʦ ʩʫʩʪʘʚʘ, ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʣʘʥ 
ʥʝʦʙʭʦʜʠʤʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʛʦʣʝʥʦʩʪʦʧʘ ʚ ʧʨʦʛʨʘʤʤʫ ʦʙʷʟʘʪʝʣʴʥʦ ʚʢʣʶʯʘʶʪ: 
V ʕʢʩʮʝʥʪʨʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʢʘʤʙʘʣʦʚʠʜʥʫʶ ʤʳʰʮʫ, ʥʘʧʨʠʤʝʨ, ʧʨʠʩʝʜʘʥʠʷ ʩ ʬʠʢʩʘʮʠʝʡ ʚ 

ʥʠʞʥʝʡ ʪʦʯʢʝ. 
V ʇʨʦʨʘʙʦʪʢʫ ʠʢʨʦʥʦʞʥʳʭ ʤʳʰʮ ʩ ʧʦʤʦʱʴʶ ʤʠʦʬʘʩʮʠʘʣʴʥʦʛʦ ʨʝʣʠʟʘ (ʢʘʪʘʥʠʝ ʥʘ ʨʦʣʣʝ). 
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V ʇʦʣʥʳʡ ʦʪʢʘʟ ʦʪ ʦʙʫʚʠ ʩ ʞʝʩʪʢʦʡ ʬʠʢʩʘʮʠʝʡ ʛʦʣʝʥʦʩʪʦʧʘ (ʪʘʢʦʡ ʢʘʢ ʚʳʩʦʢʠʝ ʙʝʨʮʳ), ʧʦ-
ʩʢʦʣʴʢʫ ʦʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʝʩʪʝʩʪʚʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʩʫʩʪʘʚʘ. 

ʇʨʠ ʠʟʙʳʪʦʯʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ (ʧʘʩʩʠʚʥʘʷ ʧʣʘʥʪʘʨʥʘʷ ʬʣʝʢʩʠʷ ʙʦʣʝʝ 60Á ʠʣʠ ʚʠʜʠʤʦʝ ʧʝʨʝʨʘʟ-
ʛʠʙʘʥʠʝ ʚ ʛʦʣʝʥʦʩʪʦʧʝ) ʧʦʜʭʦʜ ʤʝʥʷʝʪʩʷ: 

V ɸʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʤʳʰʮ-ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʩʧʘʥʜʝʨʘ (ʦʪʚʝ-
ʜʝʥʠʝ ʩʪʦʧʳ ʥʘʨʫʞʫ). 

V ʀʩʢʣʶʯʘʶʪʩʷ ʧʨʳʞʢʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʪʚʝʨʜʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ (ʙʝʨʧʠ, ʧʨʳʞʢʠ ʩʦ ʩʢʘʢʘʣ-
ʢʦʡ), ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʫʜʘʨʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʥʝʩʪʘʙʠʣʴʥʳʡ ʩʫʩʪʘʚ. 

 
 

ʀʙʣʤʷʰʞʦʡʞ 
ʆʮʝʥʢʘ ʜʠʘʧʘʟʦʥʘ ʜʚʠʞʝʥʠʡ ʚ ʩʫʩʪʘʚʘʭ ð ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʩʦ ʩʧʦʨʪʩʤʝʥʘʤʠ ʠ ʧʘʮʠ-

ʝʥʪʘʤʠ ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʮʝʥʪʨʘʭ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʤʦʛʘʝʪ ʫʡʪʠ ʦʪ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢ ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʨʘʩʪʷʞʢʫ ʠ 
ʨʘʙʦʪʫ ʩ ʤʠʦʬʘʩʮʠʝʡ. ɺ ʩʣʫʯʘʝ ʞʝ ʠʟʙʳʪʦʯʥʦʡ ʵʣʘʩʪʠʯʥʦʩʪʠ ʢʣʶʯʝʚʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʫʧʨʘʞʥʝʥʠʷ ʥʘ 
ʫʢʨʝʧʣʝʥʠʝ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʪʝʣʦʤ. ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʩʪʦʚ ð ʦʪ ʧʨʦʩʪʳʭ ʩʘʤʦ-
ʩʪʦʷʪʝʣʴʥʳʭ ʧʨʦʚʝʨʦʢ ʜʦ ʩʣʦʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ð ʥʝ ʦʪʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʦ 
ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʟʘʥʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʣʛʦʩʨʦʯʥʦʝ ʟʜʦʨʦʚʴʝ 
ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɺʝʣʢʦʚ ɸ.ɸ. ʆʮʝʥʢʘ ʧʦʜʚʠʞʥʦʩʪʠ ʚ ʩʫʩʪʘʚʘʭ ʢʘʢ ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʘʨʫʰʝ-

ʥʠʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ɾʫʨʥʘʣ "ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ", 2021. 
2. ʀʟʤʝʨʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʩʫʩʪʘʚʘ (ʋʛʣʦʤʝʪʨʠʷ). ʂʣʠʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ (ʇʨʠʣʦʞʝʥʠʝ 

ɸ3.7), 2024. 
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 СРАВНЕНИЕ ФИЗИОЛОГИЧЕСКИХ СВОЙСТВ  
ПЕРИФЕРИЧЕСКИХ НЕРВОВ НА ПРИМЕРЕ 
СРЕДИННОГО НЕРВА У МОЛОДЫХ ЗДОРОВЫХ 
ЛИЦ 

Ратникова Ксения Романовна, 
 Саакян Моника Аркадиевна, 

Костина Ирина Андреевна 
ʩʪʫʜʝʥʪʳ 

ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦè  
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɺʝʣʠʢʘʥʦʚʘ ʊʘʪʴʷʥʘ ʉʝʨʛʝʝʚʥʘ 
ʢ.ʤ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʥʦʨʤʘʣʴʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʠʤʝʥʠ ʀ. ɸ. ʏʫʝʚʩʢʦʛʦ 

ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦè  
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʙʫʜʠʤʦʩʪʠ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʝʨʠʬʝ-
ʨʠʯʝʩʢʠʭ ʥʝʨʚʦʚ. ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʤʝʪʦ-
ʜʘʤ ʚʳʷʚʣʝʥʠʷ ʢʘʨʧʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʷʣʠ 
ʫʯʘʩʪʠʝ 60 ʤʦʣʦʜʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʝʟ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠ-
ʩʪʝʤʳ. ɺʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʚʝʜʫʱʝʡ ʠ ʥʝʚʝʜʫʱʝʡ ʨʫʢʠ, ʚʢʣʶʯʘʷ ʘʤʧʣʠʪʫʜʫ, 
ʣʘʪʝʥʪʥʦʩʪʴ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʄ-ʦʪʚʝʪʘ ʠ ʧʣʦʱʘʜʴ ʩʠʛʥʘʣʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠ-
ʤʳʭ ʨʘʟʣʠʯʠʡ, ʚʳʷʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʣʘʪʝʥʪʥʦʩʪʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʄ-ʦʪʚʝʪʘ ʥʘ ʚʝʜʫʱʝʡ 
ʨʫʢʝ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʨʘʥʥʠʭ ʩʫʙʢʣʠʥʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʡ ʧʨʦʚʦʜʠ-
ʤʦʩʪʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʭʨʦʥʠʯʝʩʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʝʨ-
ʩʧʝʢʪʠʚʥʦʩʪʴ ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʠ ʢʘʢ ʤʝʪʦʜʘ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ 
ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʘ ʜʦ ʨʘʟʚʠʪʠʷ ʢʣʠʥʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʦʛʦ ʢʘʨʧʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʠʥʜʨʦʤ ʟʘʧʷʩʪʥʦʛʦ ʢʘʥʘʣʘ, ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʷ, ʩʨʝʜʠʥʥʳʡ ʥʝʨʚ, ʥʝʨʚʥʦ-
ʤʳʰʝʯʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ, ʣʘʪʝʥʪʥʦʩʪʴ, ʄ-ʦʪʚʝʪ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ. 
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Abstract: The article discusses the possibilities of studying the excitability and conductivity of peripheral 
nerves. It analyzes the literature data on clinical and instrumental methods for detecting carpal syndrome. The 
article presents the results of a study involving 60 young respondents without diagnosed peripheral nervous 
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system disorders. A comparative analysis of the parameters of the dominant and non-dominant hands, includ-
ing amplitude, latency, M-response duration, and signal area, is performed. Despite the absence of statistically 
significant differences, there was a tendency for the latency and duration of the M-response to increase in the 
dominant hand, which may indicate early subclinical changes in neuromuscular conduction under the influence 
of chronic functional stress. The findings support the potential of electroneuromyography as a method for early 
detection of functional disorders of the median nerve before the development of clinically manifest carpal tun-
nel syndrome.  
Key words: carpal tunnel syndrome, electroneuromyography, median nerve, neuromuscular conduction, la-
tency, M-response, functional load.  

 
ɻʛʞʝʞʦʡʞ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʶʪ 5-

10% ʦʪ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʉʠʥʜʨʦʤ ʟʘʧʷʩʪʥʦʛʦ ʢʘʥʘʣʘ (ʉɿʂ) ï ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥ-
ʥʳʡ ʚʠʜ ʪʫʥʥʝʣʴʥʦʡ ʥʝʚʨʦʧʘʪʠʠ. ɺ ʩʨʝʜʥʝʤ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ  ʧʘʪʦʣʦʛʠʠ ʩʦʩʪʘʚʣʷʝʪ 0,3% [1, ʩ. 
37]. ʇʨʠ ʩʠʥʜʨʦʤʝ ʟʘʧʷʩʪʥʦʛʦ ʢʘʥʘʣʘ ʩʨʝʜʠʥʥʳʡ ʥʝʨʚ ʩʜʘʚʣʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʢʘʨʧʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʠ 
ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʥʝʧʨʠʷʪʥʳʭ ʩʠʤʧʪʦʤʦʚ, ʪʘʢʠʭ ʢʘʢ ʞʞʝʥʠʝ, ʧʦʢʘʣʳʚʘʥʠʝ ʠʣʠ ʦʥʝʤʝʥʠʝ ʚ ʣʘʜʦʥʠ, 
ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʝʩʷ ʥʘ ʧʘʣʴʮʳ. ʇʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʘʮʠʝʥʪʳ ʪʘʢʞʝ ʦʪʤʝʯʘʶʪ 
ʩʥʠʞʝʥʠʝ ʩʠʣʳ ʭʚʘʪʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʩʣʘʙʦʩʪʴʶ ʚ ʨʫʢʘʭ ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʦʜʚʠʞʥʦʩʪʠ [2, ʩ. 3]. 
ʈʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʢʘʨʧʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʦ ʦʙʨʘʪʠʤʦʩʪʴʶ ʠʟʤʝʥʝʥʠʡ ʥʝ-
ʨʚʘ ʥʘ ʩʪʘʜʠʠ ʧʝʨʝʤʝʞʘʶʱʠʭʩʷ ʩʠʤʧʪʦʤʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʚʥʫʪʨʠʢʘʨʧʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 
(ʚʦʞʜʝʥʠʝ, ʨʘʙʦʪʘ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ) [3, ʩ. 20]. ʋʩʪʨʘʥʝʥʠʝ ʢʦʤʧʨʝʩʩʠʠ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘ-
ʥʦʚʠʪʴ ʧʨʦʚʦʜʠʤʦʩʪʴ ʥʝʨʚʘ ʙʝʟ ʦʧʝʨʘʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʷ ʷʚʣʷʝʪʩʷ çʟʦ-
ʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè, ʜʘʥʥʳʝ ʦ ʨʘʥʥʠʭ, ʩʫʙʢʣʠʥʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʦʩʪʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤʠ.  

ʏʞʤʵ ʡʪʪʤʞʝʧʛʙʦʡʸ. ʀʟʫʯʠʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʥʝʨʚʦʚ ʧʫʪʝʤ ʩʨʘʚʥʝ-
ʥʠʷ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʝʜʫʱʝʡ ʠ ʥʝʚʝʜʫʱʝʡ ʨʫʢʠ. 

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʣʠʪʝʨʘʪʫʨʘ ʤʝʞʜʫʥʘ-
ʨʦʜʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ (PubMed, eLibrary), ʘ ʪʘʢʞʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʠʩʩʣʝ-
ʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 60 ʤʦʣʦʜʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʜʠʘʛʥʦʩʪʠʨʦ-
ʚʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʏʪʦʙʳ ʠʟʫʯʠʪʴ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡ-
ʩʪʚʘ  ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʧʳʪʫʝʤʦʛʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘ-
ʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ:  

ǒ ʧʣʦʱʘʜʴ ʄ-ʦʪʚʝʪʘ; 
ǒ ʘʤʧʣʠʪʫʜʘ ʄ-ʦʪʚʝʪʘ; 
ǒ ʣʘʪʝʥʪʥʦʩʪʴ ʄ-ʦʪʚʝʪʘ; 
ǒ ʜʣʠʪʝʣʴʥʦʩʪʴ ʄ-ʦʪʚʝʪʘ.  
ʇʣʦʱʘʜʴ ʄ-ʦʪʚʝʪʘ - ʵʪʦ ʠʥʪʝʛʨʘʣ ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʚʨʝʤʝʥʠ, ʩʦʯʝʪʘʝʪ ʘʤʧʣʠʪʫʜʫ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ; 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ - ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʪʠʪʴ ʘʩʠʤʤʝʪʨʠʶ ʤʝʞʜʫ ʨʫ-
ʢʘʤʠ, ʢʦʪʦʨʘʷ ʥʝ ʚʠʜʥʘ ʧʦ ʘʤʧʣʠʪʫʜʝ ʠʣʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ.  

ɸʤʧʣʠʪʫʜʘ ʄ-ʦʪʚʝʪʘ - ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʠʢʦʚʘʷ ʚʝʣʠʯʠʥʘ ʚʳʟʚʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʝʡʩʪʚʠʷ ʤʳʰ-
ʮʳ, ʦʪʨʘʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʭʨʦʥʥʦ ʨʘʙʦʪʘʶʱʠʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʝʜʠʥʠʮ; ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ, ʥʝʪ ʣʠ ʧʦ-
ʪʝʨʠ ʘʢʩʦʥʦʚ ʠʣʠ ʙʣʦʢʘʜʳ ʧʨʦʚʝʜʝʥʠʷ ʥʘ ʚʝʜʫʱʝʡ ʨʫʢʝ ʠʟ-ʟʘ ʭʨʦʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ.  

ʃʘʪʝʥʪʥʦʩʪʴ ʄ-ʦʪʚʝʪʘ - ʚʨʝʤʷ ʦʪ ʤʦʤʝʥʪʘ ʩʪʠʤʫʣʷʮʠʠ ʥʝʨʚʘ ʜʦ ʥʘʯʘʣʘ ʤʳʰʝʯʥʦʛʦ ʦʪʚʝʪʘ, ʭʘ-
ʨʘʢʪʝʨʠʟʫʝʪ ʩʢʦʨʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʦ ʤʠʝʣʠʥʠʟʠʨʦʚʘʥʥʳʤ ʚʦʣʦʢʥʘʤ; ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ 
ʤʘʨʢʝʨʦʤ ʥʘʯʘʣʴʥʦʡ ʜʝʤʠʝʣʠʥʠʟʘʮʠʠ ʧʨʠ ʢʦʤʧʨʝʩʩʠʠ, ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʟʘ-
ʤʝʜʣʝʥʠʝ ʧʨʦʚʝʜʝʥʠʷ.  

ɼʣʠʪʝʣʴʥʦʩʪʴ ʄ-ʦʪʚʝʪʘ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʤʤʘʨʥʦʛʦ ʤʳʰʝʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʦʪʨʘʞʘʝʪ ʩʠʥ-
ʭʨʦʥʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʦ ʨʘʟʥʳʤ ʚʦʣʦʢʥʘʤ ʥʝʨʚʘ; ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʛʦʚʦʨʠʪ ʦ ʚʨʝʤʝʥʥʦʡ ʜʠʩ-
ʧʝʨʩʠʠ - ʥʝʦʜʥʦʨʦʜʥʦʤ ʟʘʤʝʜʣʝʥʠʠ ʚ ʦʪʜʝʣʴʥʳʭ ʚʦʣʦʢʥʘʭ.  

ʉʪʠʤʫʣʷʮʠʷ ʥʝʨʚʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʘ ʅɽʁʈʆ-ʄɺʇ ʚ ʪʨʸʭ 
ʩʪʘʥʜʘʨʪʥʳʭ ʪʦʯʢʘʭ: ʦʙʣʘʩʪʴ ʟʘʧʷʩʪʴʷ, ʣʦʢʪʝʚʦʛʦ ʩʛʠʙʘ ʠ ʚ ʥʠʞʥʝʡ ʪʨʝʪʠ ʧʣʝʯʘ. ɺʩʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦ-
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ʜʠʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʦʜʠʥʘʢʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʢʦʥʝʯʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 
ʨʝʞʠʤʘ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʠ ʧʦʜʚʝʨ-
ʛʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʚ ʧʨʦʛʨʘʤʤʝ  IBM SSPS Statistics. 

 
ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ. ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʙʳʣʠ ʥʘʡʜʝʥʳ ʰʢʘʣʳ ʠ ʦʧʨʦʩʥʠʢʠ ʜʣʷ ʚʳ-

ʷʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʘ. ʅʘʠʙʦʣʝʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ: 
ɹʦʩʪʦʥʩʢʠʡ ʦʧʨʦʩʥʠʢ (Boston Carpal Tunnel Questionnaire, BTCQ); ʆʧʨʦʩʥʠʢ ʠʩʭʦʜʦʚ ʠ ʥʝʩʧʦʩʦʙʥʦʩʪʠ 
ʨʫʢʠ ʠ ʢʠʩʪʠ (Disability of the Arm, Shoulder and Hand Outcome Measure, DASH); ʆʧʨʦʩʥʠʢ ʃʦʥʜʦʥʩʢʦʡ 
ʙʦʣʴʥʠʮʳ ʄʠʜʣʩʝʢʩ (Middlesex Hospital Questionnaire, MHQ); ʰʢʘʣʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʢʠʩʪʠ 
(Func- tional Severity Scale, FSS). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʰʢʘʣ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʮʝʥʢʫ ʩʪʝʧʝʥʠ 
ʪʷʞʝʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʫ ʧʘʮʠʝʥʪʘ ʩ ʥʘʨʫʰʝʥʠʝʤ ʧʨʦʚʦʜʠ-
ʤʦʩʪʠ ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʘ. ʆʧʨʦʩʥʠʢʠ ʟʘʧʦʣʥʷʶʪʩʷ ʧʘʮʠʝʥʪʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʫʜʦʙʥʳ ʜʣʷ 
ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʣʝʯʘʱʠʤ ʚʨʘʯʦʤ. ʅʘʠʙʦʣʝʝ ʧʨʠʤʝʥʷʝʤʳʡ ʠʟ ʥʠʭ - ɺʉʊQ. ʆʜʥʘʢʦ ʫʯʠʪʳʚʘʷ ʩʫʙʲʝʢʪʠʚ-
ʥʦʩʪʴ ʵʪʠʭ ʤʝʪʦʜʠʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʨʘʥʥʝʛʦ ʤʘʨʢʝʨʘ ʢʘʨʧʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ï ʦʛʨʘʥʠʯʝʥʦ. 

ʊʘʢʞʝ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʳ ʙʳʣʠ ʥʘʡʜʝʥʳ ʧʘʣʴʧʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʨʫʰʝʥʠʡ 
ʚ ʨʘʙʦʪʝ ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʘ: 

ʊʝʩʪ ʊʠʥʝʣʷ: ʧʝʨʢʫʩʩʠʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤ ʤʦʣʦʪʦʯʢʦʤ ʥʘʜ ʤʝʩʪʦʤ ʧʨʦʭʦʞʜʝʥʠʷ ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʘ 
ʚʳʟʳʚʘʝʪ ʦʱʫʱʝʥʠʝ ʧʦʢʘʣʳʚʘʥʠʷ, ʧʘʨʝʩʪʝʟʠʠ ʠ ʙʦʣʠ ʚ ʟʦʥʝ ʠʥʥʝʨʚʘʮʠʠ ʉʅ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦ-
ʛʦ ʪʝʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 20-73%, ʩʧʝʮʠʬʠʯʥʦʩʪʴ 30-94%. 

ʊʝʩʪ ʌʘʣʝʥʘ: ʩʞʘʪʠʝ ʢʠʩʪʠ ʚ ʢʫʣʘʢ ʥʘ 30-60 ʩ. ʧʨʠʚʦʜʠʪ ʢ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʙʦʣʠ ʠ ʧʦʢʘʣʳʚʘʥʠʷ. 
ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 67-83%, ʩʧʝʮʠʬʠʯʥʦʩʪʴ 40-98%.  

ʊʝʩʪ ɼʶʨʢʘʥʘ: ʧʘʣʴʮʝʚʘʷ ʢʦʤʧʨʝʩʩʠʷ ʦʙʣʘʩʪʠ ʂʂ. ɼʘʥʥʳʡ ʪʝʩʪ ʦʙʣʘʜʘʝʪ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ 87-
91% ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 87-95% ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʩʠʥʜʨʦʤʘ ʢʘʨʧʘʣʴʥʦʛʦ ʢʘʥʘʣʘ [4, ʩ. 29].  

ʆʜʥʘʢʦ ʨʘʥʥʠʝ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʘ ʟʘʯʘʩʪʫʶ ʥʝ ʧʦʜʜʘʶʪʩʷ ʧʘʣʴʧʘ-
ʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ.  ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʥʘʠʙʦʣʝʝ 
ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʥʜʨʦʤʘ ʟʘʧʷʩʪʥʦʛʦ ʢʘʥʘʣʘ ʷʚʣʷʶʪʩʷ: ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ 
ʩʪʠʤʫʣʷʮʠʦʥʥʘʷ ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʷ. 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʜʦʛʦʩʧʠʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʉɿʂ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʪʫʨʥʠʢʝʪʥʦʛʦ (ʤʘʥʞʝʪʦʯʥʦʛʦ) ʪʝʩʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠ-
ʝʡ (ʕʅʄɻ) [5, ʩ. 60]. ʊʫʨʥʠʢʝʪʥʳʡ ʪʝʩʪ (ʢʦʤʧʨʝʩʩʠʷ ʤʘʥʞʝʪʦʡ ʚʳʰʝ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 30 ʤʤ 
ʨʪ. ʩʪ. ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥʫʪʳ) ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʩʫʙʢʣʠʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ: ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʞʘʣʦʙʘʤʠ, ʥʦ 
ʠʩʭʦʜʥʦ ʥʦʨʤʘʣʴʥʦʡ ʕʅʄɻ, ʥʘ ʬʦʥʝ ʢʦʤʧʨʝʩʩʠʠ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ ʘʤʧʣʠʪʫʜʘ ʩʝʥʩʦʨʥʦʛʦ ʦʪʚʝʪʘ 
ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʘ (p<0,05), ʪʦʛʜʘ ʢʘʢ ʤʦʪʦʨʥʳʝ ʚʦʣʦʢʥʘ ʦʩʪʘʚʘʣʠʩʴ ʫʩʪʦʡʯʠʚʳʤʠ. ʋ ʟʜʦʨʦʚʳʭ ʣʠʮ ʦʪ-
ʤʝʯʘʣʘʩʴ ʘʢʪʠʚʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʝʨʚʘ (ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʩʝʥʩʦʨʥʦʛʦ ʦʪʚʝʪʘ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʫʨʥʠʢʝʪʥʳʡ ʪʝʩʪ ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʉɿʂ ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 
ʦʩʤʦʪʨʘʭ ʨʘʙʦʪʥʠʢʦʚ ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

ʅʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʘʣʠʩʴ ʣʠʙʦ ʧʘʮʠʝʥʪʳ ʩ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʩʠʥʜʨʦʤʦʤ, 
ʣʠʙʦ ʟʜʦʨʦʚʳʝ ʜʦʙʨʦʚʦʣʴʮʳ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʞʘʣʦʙ. ʆʩʪʘʸʪʩʷ ʥʝʷʩʥʳʤ, ʥʘʩʢʦʣʴʢʦ ʜʦʣʛʦ ʩʦʭʨʘʥʷʝʪʩʷ 
ʢʦʤʧʝʥʩʘʪʦʨʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʝʨʚʘ ʠ ʢʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʕʅʄɻ (ʧʦʤʠʤʦ ʘʤʧʣʠʪʫʜʳ ʩʝʥʩʦʨʥʦʛʦ ʦʪʚʝʪʘ) 
ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ. ʀʤʝʥʥʦ ʵʪʦ ʩʪʘʣʦ ʜʘʣʴʥʝʡʰʠʤ 
ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 
ʋʙʚʤʡʯʙ 1 

ʈʧʣʙʠʙʫʞʤʡ ʅ-ʧʫʛʞʫʙ ʦʙ ʛʞʝʬʲʞʢ ʡ ʦʞʛʞʝʬʲʞʢ ʩʬʣʞ 

ʇʘʨʘʤʝʪʨ ɺʝʜʫʱʘʷ ʨʫʢʘ (Me [Qϛ; Qϝ]) ʅʝʚʝʜʫʱʘʷ ʨʫʢʘ (Me [Qϛ; Qϝ]) 
ɸʤʧʣʠʪʫʜʘ, ʤɺ 0,19 [0,10; 0,42] 0,18 [0,09; 1,00] 

ʃʘʪʝʥʪʥʦʩʪʴ, ʤʩ 12,9 [8,55; 22,45] 10,2 [5,88; 22,68] 

ɼʣʠʪʝʣʴʥʦʩʪʴ, ʤʩ 7,08 [4,98; 13,20] 6,90 [5,40; 11,60] 

ʇʣʦɦʘʜʴ, ʤɺĿʩ 1,00 [0,60; 2,20] 0,90 [0,40; 3,20] 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʝʜʫʱʝʡ ʠ 
ʥʝʚʝʜʫʱʝʡ ʨʫʢʠ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. ʆʜʥʘʢʦ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʣʘʪʝʥʪʥʦʩʪʠ 
ʥʘ ʚʝʜʫʱʝʡ ʨʫʢʝ 12,9 (8,55; 22,45) ʧʨʦʪʠʚ ʥʝʚʝʜʫʱʝʡ 10,2 (5,88; 22,68) (ʪʘʙʣ. 1). ʕʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʦʚʘʪʴ ʦ ʟʘʤʝʜʣʝʥʠʠ ʧʨʦʚʝʜʝʥʠʷ ʥʝʨʚʥʦʛʦ ʠʤʧʫʣʴʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʄ-ʦʪʚʝʪʘ ʤʝʜʠʘ-
ʥʘ ʥʘ ʚʝʜʫʱʝʡ ʨʫʢʝ ʩʦʩʪʘʚʠʣʘ 7, 08 (4,98; 13,20), ʥʘ ʥʝʚʝʜʫʱʝʡ 6,90 (5,40; 11,60) (ʪʘʙʣ. 1). ɹʳʣʦ ʦʪʤʝ-
ʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʚʝʨʭʥʠʭ ʢʚʘʨʪʠʣʝʡ ʥʘ ʚʝʜʫʱʝʡ ʨʫʢʝ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʭ 
ʠʟʤʝʥʝʥʠʡ ʫ ʯʘʩʪʠ ʠʩʧʳʪʫʝʤʳʭ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʳ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʚʝʜʫ-
ʱʫʶ ʨʫʢʫ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʤʠʢʨʦʪʨʘʚʤʘʪʠʟʘʮʠʠ ʪʢʘʥʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʦʪʸʢʘ, ʯʪʦ 
ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʢʘʨʧʘʣʴʥʦʤ ʢʘʥʘʣʝ ʠ ʜʘʝʪ ʥʘʯʘʣʦ ʨʘʟʚʠʪʠʶ ʣʦʢʘʣʴʥʦʡ ʠʰʝʤʠʠ ʩʨʝ-
ʜʠʥʥʦʛʦ ʥʝʨʚʘ ʠ ʥʘʨʫʰʝʥʠʶ ʵʥʜʦʥʝʚʨʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʠʰʝʤʠʠ ʩʥʠʞʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ Naϕ/Kϕ-ɸʊʌʘʟʳ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʧʦʜʜʝʨʞʘʥʠʝ ʤʝʤʙʨʘʥ-
ʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʢʦʷ ʠ ʟʘʤʝʜʣʷʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʦʟʙʫʜʠʤʦʩʪʠ ʥʝʨʚʥʦʛʦ ʚʦʣʦʢʥʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʘʞʝ ʤʠʥʠʤʘʣʴʥʘʷ ʢʦʤʧʨʝʩʩʠʷ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʤʠʝʣʠʥʦʚʦʡ ʦʙʦʣʦʯʢʠ, ʥʘʨʫʰʘʷ 
ʩʘʣʴʪʘʪʦʨʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ ʧʦʪʝʥʮʠʘʣʟʘʚʠʩʠʤʳʭ Naϕ-ʢʘʥʘʣʦʚ ʚ ʫʟʣʘʭ 
ʈʘʥʚʴʝ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʤʧʫʣʴʩʘ ʠ ʫʚʝʣʠʯʝʥʠʶ ʣʘʪʝʥʪʥʦʩʪʠ. 

ʋʚʝʣʠʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʄ-ʦʪʚʝʪʘ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʚʨʝʤʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ ʧʦʪʝʥʮʠʘʣʦʚ 
ʜʝʡʩʪʚʠʷ ð ʚʩʣʝʜʩʪʚʠʝ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʟʘʤʝʜʣʝʥʠʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʦʣʦʢʥʘʤ ʥʝʨʚʘ. 

ʀʙʣʤʷʰʞʦʡʞ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʫʶ ʚʳʙʦʨʢʫ ʤʝʪʦʜʠʢ ʜʣʷ  ʚʳʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʬʫʥʢʮʠʦʥʠʨʦ-
ʚʘʥʠʷ ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʘ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣʷʮʠʦʥ-
ʥʘʷ ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʝʜʫʱʘʷ ʨʫʢʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʙʦʣʴʰʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʩʪʘ-
ʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʚʠʪʠʶ ʤʠʢʨʦʪʨʘʚʤʘʪʠʟʘʮʠʠ ʠ ʢʦʤʧʨʝʩʩʠʠ ʥʝʨʚʥʳʭ ʩʪʨʫʢ-
ʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʙʣʘʩʪʠ ʢʘʨʧʘʣʴʥʦʛʦ ʢʘʥʘʣʘ. ʋʚʝʣʠʯʝʥʠʝ ʣʘʪʝʥʪʥʦʩʪʠ ʥʘ ʚʝʜʫʱʝʡ ʨʫʢʝ ʤʦʞʝʪ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʯʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʧʨʦʚʝʜʝʥʠʷ ʠʤʧʫʣʴʩʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʤʠʝʣʠʥʦʚʦʡ 
ʦʙʦʣʦʯʢʠ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ. ʆʪʩʫʪʩʪʚʠʝ ʠʟʤʝʥʝʥʠʡ ʘʤʧʣʠʪʫʜʳ ʠ ʩʢʦʨʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ, 
ʯʪʦ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʪʘʶʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʠ ʠʟʤʝʥʷʶʪʩʷ ʧʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘ-
ʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʘʞʝ ʫ ʤʦʣʦʜʳʭ ʟʜʦʨʦ-
ʚʳʭ ʣʠʮ, ʥʝ ʠʤʝʶʱʠʭ ʩʠʤʧʪʦʤʘʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ ʚʦʟʙʫʜʠʤʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ ʥʦʩʠʪʴ ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʦʪʨʘʞʘʪʴ ʨʘʥʥʠʝ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʢʘʨʧʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ.  
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ЛФК ДЛЯ ПРОФИЛАКТИКИ ВАРИКОЗНОГО 
РАСШИРЕНИЯ ВЕН У МЕДИЦИНСКОГО 
ПЕРСОНАЛА 

Буруева Хеда Адилевна, 
Вазирова Нарижат Магомедсаидовна,  

Нурмагомедова Арзу Алимовна, 
Саидмагомедова Анжела Эрзимановна 

                      ʩʪʫʜʝʥʪʳ 
 ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɿʘʢʣʘʜʥʦʡ ʉʝʨʛʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦè 

 

ɹʦʦʧʫʙʯʡʸ:ɺʘʨʠʢʦʟʥʘʷ ʙʦʣʝʟʥʴ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ð ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʯʘʩʪʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʨʫ-
ʰʝʥʠʡ ʟʜʦʨʦʚʴʷ ʩʨʝʜʠ ʨʘʙʦʪʥʠʢʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɼʘʥʥʳʝ ɺʆɿ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ: ʧʨʠʟʥʘʢʠ ʭʨʦʥʠʯʝ-
ʩʢʦʡ ʚʝʥʦʟʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʬʠʢʩʠʨʫʶʪʩʷ ʫ 50ï70% ʭʠʨʫʨʛʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪ ʦʧʝʨʘʮʠʠ ʩʪʦʷ, ʫ 45ï
60% ʦʧʝʨʘʮʠʦʥʥʳʭ ʤʝʜʩʝʩʪʸʨ ʠ ʫ 40ï55% ʩʪʦʤʘʪʦʣʦʛʦʚ. ʊʘʢʞʝ ʚ ʟʦʥʝ ʨʠʩʢʘ ð ʬʝʣʴʜʰʝʨʳ ʚʳʝʟʜʥʳʭ 
ʙʨʠʛʘʜ, ʚʨʘʯʠ ʋɿʀ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʘʨʠʢʦʟʥʘʷ ʙʦʣʝʟʥʴ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʢʦʤʧʣʝʢʩ ʫʧʨʘʞʥʝʥʠʡ, ʥʘʨʫʰʝʥʠʝ ʚʝʥʦʟ-
ʥʦʛʦ ʦʪʪʦʢʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ.  
 

PHYSICAL THERAPY FOR THE PREVENTION OF VARICOSE VEINS IN MEDICAL PERSONNEL 
 

Burueva Kheda Adilyevna, 
Vazirova Narizhat Magomedsaidovna, 

Nurmagomedova Arzu Alimovna, 
Saidmagomedova Angela Erzimanovna 

 
  Scientific adviser: Zakladnoy  Sergey Vladimirovich 

 
Annotation:Varicose veins of the lower extremities is one of the most common occupational health disorders 
among healthcare workers. Who data show insufficiency are recorded in 50-70% of surgeons who perform 
operations standing up, in 45-60% of operating nurses and in 40-55% of dentists. Paramedics from field teams 
and ultrasound doctors are also at risk. 
Key word: varicose disease of the lower extremities, exercise program, impaired venous outflow, and func-
tional overexertion. 

 
ɻʛʞʝʞʦʡʞ. ʆʩʥʦʚʦʡ ʧʨʦʬʝʩʩʠʠ ʚʨʘʯʘ ʷʚʣʷʶʪʩʷ: ʟʥʘʥʠʷ, ʚʳʩʦʢʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʧʨʘʢʪʠʢʘ ʠ 

ʦʧʳʪ. ʆʧʝʨʠʨʫʶʱʠʝ ʚʨʘʯʠ ʩʧʘʩʘʶʪ ʧʘʮʠʝʥʪʦʚ, ʨʠʩʢʫʷ ʩʚʦʠʤ ʟʜʦʨʦʚʴʝʤ. ɺʩʝ ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ 
ʧʦʜʚʝʨʞʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʧʝʨʝʥʘʧʨʷʞʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ  
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ʏʞʤɻ ʩʙʚʧʫʴ: ʧʦʜʦʙʨʘʪʴ ʢʦʤʧʣʝʢʩ ʃʌʂ, ʩʧʦʩʦʙʥʳʡ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʚʘʨʠʢʦʟʥʦʛʦ ʨʘʩʰʠ-
ʨʝʥʠʷ ʚʝʥ ʫ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ.  

ɺʘʨʠʢʦʟʥʘʷ ʙʦʣʝʟʥʴ ʯʘʱʝ ʚʩʝʛʦ ʨʘʟʚʠʚʘʝʪʩʷ ʫ ʦʧʝʨʠʨʫʶʱʠʭ ʚʨʘʯʝʡ ʠ ʤʣʘʜʰʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʦʙʝʩ-
ʧʝʯʠʚʘʶʱʠʭ ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʮʠʠ, ʠʟ-ʟʘ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʦʷʯʝʡ ʧʦʟʝ [1].  

ʈʘʟʚʠʪʠʶ ʚʘʨʠʢʦʟʥʦʡ ʙʦʣʝʟʥʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʷʜ ʬʘʢʪʦʨʦʚ: ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ 
ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ, ʦʙʨʘʟ ʞʠʟʥʠ.  

ʆʩʥʦʚʦʡ ʧʘʪʦʛʝʥʝʟʘ ɺɹʅʂ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʚʝʥʦʟʥʦʛʦ ʥʘʩʦʩʘ - ʤr -
ʰʝʯʥʦʡ ʚʝʥʦʟʥʦʡ ʧʦʤʧʳ.  

ɼʣʠʪʝʣʴʥʦʝ ʩʪʦʷʯʝʝ ʧʦʣʦʞʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʚʝʥʦʟʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʠ ʢʨʦʚʦʦʙʨʘʱʝ-
ʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʪʢʘʥʷʭ ʨʘʟʚʠʚʘʶʪʩʷ ʥʝʦʙʨʘʪʠʤʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ, ʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ [2]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʝʣʘ ʯʝʣʦʚʝʢʘ, ʚʝʥʦʟʥʘʷ ʢʨʦʚʴ ʠʟ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʦʙʣʘ-
ʩʪʝʡ ʚʳʥʫʞʜʝʥʘ ʜʚʠʛʘʪʴʩʷ ʚʚʝʨʭ ʢ ʧʨʘʚʦʤʫ ʧʨʝʜʩʝʨʜʠʶ, ʧʦʩʪʦʷʥʥʦ ʧʨʝʦʜʦʣʝʚʘʷ ʩʠʣʫ ʟʝʤʥʦʛʦ ʧʨʠʪʷʞʝ-
ʥʠʷ. 

ɼʳʭʘʪʝʣʴʥʳʡ ʮʠʢʣ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ. ɺʦ ʚʨʝʤʷ ʚʜʦʭʘ ʚ ʩʠʩʪʝʤʝ 
ʥʠʞʥʝʡ ʧʦʣʦʡ ʚʝʥʳ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʜʣʝʥʠʶ ʢʨʦʚʦʪʦʢʘ; ʧʨʠ ʛʣʫʙʦ-
ʢʦʤ ʚʜʦʭʝ ʠʣʠ ʟʘʜʝʨʞʢʝ ʜʳʭʘʥʠʷ ʦʥ ʤʦʞʝʪ ʚʨʝʤʝʥʥʦ ʧʨʝʢʨʘʪʠʪʴʩʷ. ʀ ʥʘʦʙʦʨʦʪ, ʬʘʟʘ ʚʳʜʦʭʘ ʭʘʨʘʢʪʝ-
ʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʚʥʫʪʨʠʙʨʶʰʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʦʟʜʘʚʘʷ ʵʬʬʝʢʪ "ʧʨʠʩʘʩʳʚʘʥʠʷ", ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫ-
ʝʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʚʝʥʦʟʥʦʛʦ ʚʦʟʚʨʘʪʘ [3]. 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʚʘʨʠʢʦʟʥʦ-ʨʘʩʰʠʨʝʥʥʳʭ ʚʝʥ ʷʚʣʷʝʪʩʷ ʣʝʯʝʙʥʦ-ʬʠʟʠʯʝʩʢʘʷ 
ʢʫʣʴʪʫʨʘ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʝʸ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʳ ʫʧʨʘʞʥʝʥʠʡ. ɹʦʣʝʝ ʪʦʛʦ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ 
ʬʘʢʪʦʨʳ, ʠʛʨʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ.  

1. ʊʨʝʥʠʨʦʚʢʘ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʚ ʧʦʣʦʞʝʥʠʠ ʣʝʞʘ: ɺʳʧʦʣʥʷʪʴ ʫʧʨʘʞʥʝʥʠʷ, ʥʘʭʦʜʷʩʴ ʚ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʠʣʠ ʩ ʧʨʠʧʦʜʥʷʪʳʤʠ ʥʦʛʘʤʠ. 

2. ɽʞʝʜʥʝʚʥʘʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ: ʈʝʛʫʣʷʨʥʘʷ ʭʦʜʴʙʘ, ʠʥʦʛʜʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʩʧʦʨʪʠʚʥʦʡ 
ʥʘʛʨʫʟʢʠ. 

3. ʋʧʨʘʞʥʝʥʠʷ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ: ɿʘʜʝʡʩʪʚʦʚʘʪʴ ʤʳʰʮʳ ʛʦʣʝʥʠ ʠ ʙʝʜʨʘ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ 
ʵʣʘʩʪʠʯʥʳʝ ʙʠʥʪʳ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʝ ʣʝʥʪʳ. 

4. ɼʳʭʘʪʝʣʴʥʳʝ ʧʨʘʢʪʠʢʠ: ɸʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʫʚʝʣʠʯʝʥʠʠ ʧʦʜʚʠʞʥʦʩʪʠ ʜʠʘʬʨʘʛʤʳ ʯʝʨʝʟ 
ʚʳʧʦʣʥʝʥʠʝ ʜʠʘʬʨʘʛʤʘʣʴʥʦʛʦ ʜʳʭʘʥʠʷ: ʚʦ ʚʨʝʤʷ ʚʜʦʭʘ ʞʠʚʦʪ ʚʳʧʷʯʠʚʘʝʪʩʷ ʚʧʝʨʝʜ, ʘ ʧʨʠ ʚʳʜʦʭʝ 
ʧʣʘʚʥʦ ʚʪʷʛʠʚʘʝʪʩʷ.  

5. ʅʘʧʨʷʞʝʥʠʝ ʠ ʨʘʩʩʣʘʙʣʝʥʠʝ ʤʳʰʮ ʙʝʜʝʨ: ʃʝʞʘ ʥʘ ʩʧʠʥʝ, ʧʦʧʝʨʝʤʝʥʥʦ ʥʘʧʨʷʛʘʪʴ ʠ ʨʘʩʩʣʘʙ-
ʣʷʪʴ ʤʫʩʢʫʣʘʪʫʨʫ ʙʝʜʝʨ, ʜʦʙʠʚʘʷʩʴ ʧʨʠ ʵʪʦʤ ʜʚʠʞʝʥʠʷ ʢʦʣʝʥʥʳʭ ʯʘʰʝʯʝʢ. ɼʳʭʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʝʩʪʝ-
ʩʪʚʝʥʥʳʤ. ʇʦʚʪʦʨʠʪʴ 10-12 ʨʘʟ. 

 6. ɼʠʥʘʤʠʢʘ ʛʦʣʝʥʦʩʪʦʧʥʳʭ ʩʫʩʪʘʚʦʚ: ʄʝʜʣʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʩʛʠʙʘʥʠʷ ʠ ʨʘʟʛʠʙʘʥʠʷ ʩʪʦʧ ʚ ʛʦʣʝʥʦ-
ʩʪʦʧʥʳʭ ʩʫʩʪʘʚʘʭ. ɼʳʭʘʥʠʝ ʧʨʦʠʟʚʦʣʴʥʦʝ.  

7. ʉʛʠʙʘʥʠʝ ʠ ʨʘʟʛʠʙʘʥʠʝ ʚ ʢʦʣʝʥʷʭ: ʆʩʫʱʝʩʪʚʣʷʪʴ ʧʦʦʯʝʨʝʜʥʦʝ ʩʛʠʙʘʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʟʛʠ-
ʙʘʥʠʝ ʥʦʛ ʚ ʢʦʣʝʥʥʳʭ ʩʫʩʪʘʚʘʭ.  

8. ɺʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ: ʈʝʛʫʣʷʨʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʩʧʦʩʦʙʥʳ ʟʘʤʝʜʣʷʪʴ ʧʨʦ-
ʛʨʝʩʩʠʨʦʚʘʥʠʝ ʨʘʩʰʠʨʝʥʠʷ ʚʝʥ ʚ ʦʨʛʘʥʠʟʤʝ [4]. 

ɺʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʢʨʘʡʥʝ ʚʘʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʟʤʝʨʝʥʥʳʡ 
ʨʠʪʤ ʜʳʭʘʥʠʷ. ʆʩʦʙʫʶ ʧʦʣʴʟʫ ʧʨʠ ʚʝʥʦʟʥʳʭ ʧʘʪʦʣʦʛʠʷʭ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʦʜʥʳʝ ʚʠʜʳ ʩʧʦʨʪʘ, ʪʘʢʠʝ ʢʘʢ 
ʧʣʘʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʩʢʘʥʜʠʥʘʚʩʢʘʷ ʭʦʜʴʙʘ [5]. ʂʦʤʧʣʝʢʩʳ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʧʨʠ ʚʘʨʠʢʦʟʝ ʙʫʜʫʪ 
ʘʢʪʫʘʣʴʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʥʦ ʠ ʜʣʷ ʚʩʝʭ, ʢʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʛʦ 
ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʛʨʫʧʧ ʦʪʥʦʩʷʪʩʷ: 
Å ʀʥʜʠʚʠʜʫʫʤʳ, ʧʨʦʚʦʜʷʱʠʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚ ʩʠʜʷʯʝʤ ʧʦʣʦʞʝʥʠʠ 

(ʥʘʧʨʠʤʝʨ, ʢʘʩʩʠʨʳ, ʦʬʠʩʥʳʝ ʩʦʪʨʫʜʥʠʢʠ, IT-ʩʧʝʮʠʘʣʠʩʪʳ); 
Å ʃʠʮʘ, ʯʴʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʯʘʩʪʳʤʠ ʘʚʠʘʧʝʨʝʣʝʪʘʤʠ (ʧʠʣʦʪʳ, ʙʦʨʪʧʨʦʚʦʜʥʠʢʠ); 
Å ʉʧʦʨʪʩʤʝʥʳ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʩʠʣʦʚʳʤʠ ʚʠʜʘʤʠ ʩʧʦʨʪʘ (ʪʷʞʝʣʦʘʪʣʝʪʳ), ʘ ʪʘʢʞʝ ʣʶʜʠ, ʚʳʧʦʣ-

ʥʷʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʪʨʫʜ [6]. 
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ʇʦʩʢʦʣʴʢʫ ʟʘʯʘʩʪʫʶ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʩʪʴʶ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʣʝʯʝʙʥʦʡ ʬʠʟʢʫʣʴʪʫʨʦʡ ʜʦʣʞʥʳ ʩʪʘʪʴ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʦʚʩʝʜʥʝʚʥʦʡ 
ʨʫʪʠʥʳ. ʉʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʫʧʨʘʞʥʝʥʠʡ ʧʨʠʟʚʘʥʳ ʧʦʤʦʯʴ ʠʤʝʥʥʦ ʵʪʠʤ ʢʘʪʝʛʦʨʠʷʤ 
ʥʘʩʝʣʝʥʠʷ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʚʘʨʠʢʦʟʘ.  

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ, ʢʦ-
ʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ: 

Å ʇʦʩʣʝʜʥʠʝ ʩʪʘʜʠʠ ʚʘʨʠʢʦʟʥʦʡ ʙʦʣʝʟʥʠ, ʢʦʛʜʘ ʥʘʠʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʷʚ-
ʣʷʝʪʩʷ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ; 

Å ʅʘʣʠʯʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʝʥʘʭ, ʪʘʢʠʭ ʢʘʢ ʬʣʝʙʠʪʳ ʠ ʪʨʦʤʙʦʬʣʝʙʠʪʳ; 
Åɼʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ; 
Å ʀʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ [6]. 
 

ʀʙʣʤʷʰʞʦʡʞ 
ʅʘʨʷʜʫ ʩ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʤ ʣʝʯʝʥʠʝʤ ʚʘʨʠʢʦʟʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʚʝʥ ʧʨʠʤʝʥʷʝʪʩʷ ʣʝʯʝʙʥʘʷ ʬʠ-

ʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ. ɿʘʥʷʪʠʝ ʩʧʦʨʪʦʤ ʧʦʤʦʛʘʝʪ ʦʙʣʝʛʯʠʪʴ ʙʦʣʝʟʥʝʥʥʳʝ ʩʠʤʧʪʦʤʳ, ʫʣʫʯʰʠʪʴ ʩʦʩʪʦʷʥʠʝ 
ʦʨʛʘʥʠʟʤʘ, ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ 
ʫʢʨʝʧʣʝʥʠʶ ʤʳʰʮ ʙʦʣʴʥʦʛʦ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʊʝʥ, ɽ.ɽ. ʆʩʥʦʚʳ ʤʝʜʠʮʠʥʩʢʠʭ ʟʥʘʥʠʡ / ɽ.ɽ. ʊʝʥ. ï ʄ.: ɸʢʘʜʝʤʠʷ, 2009. ï ʉ. 56-60. 
2. ɹʘʨʦʥʝʥʢʦ ɺ.ɸ. ɿʜʦʨʦʚʴʝ ʠ ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʩʪʫʜʝʥʪʘ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɺ.ɸ. ɹʘʨʦʥʝʥʢʦ, 

ʃ. ɸ. ʈʘʧʦʧʦʨʪ. - ʄ.: ɸʣʴʬʘ-ʄ, 2017. - 367 c.  
3. ʉʘʚʢʦ ʕ.ʀ. ʇʨʠʦʨʠʪʝʪ ʟʜʦʨʦʚʴʷ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʦʩʧʠʪʘʥʠʠ ʩʪʫʜʝʥʪʦʚ: ʫʯʝʙ.-ʤʝʪʦʜ. ʧʦʩʦʙʠʝ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ɹɻʋ. ʄʠʥʩʢ: ɹɻʋ, 2010. 154 ʩ. 
4. ʉʝʤʝʥʠʩʪʘʷ ʄʘʨʠʘʥʥʘ ʏʘʚʜʘʨʦʚʥʘ, ʏʦʥʛʦʚ ɹʦʨʠʩʣʘʚ, ʉʝʤʝʥʠʩʪʳʡ ɸʥʪʦʥ ɸʣʝʢʩʝʝʚʠʯ ʉʨʘʚʥʝ-

ʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʶʥʦʰʝʩʢʦʛʦ ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ ʩʢʦʣʠʦʟʘ ʫ ʧʣʦʚʮʦʚ ʠ ʩʧʦʨʪʩʤʝ-
ʥʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʠ // ʊʨʘʚʤʘʪʦʣʦʛʠʷ ʠ ʦʨʪʦʧʝʜʠʷ ʈʦʩʩʠʠ. 2025. ˉ4. URL: 
https://cyberleninka.ru/article/n/sravnenie-rezultatov-konservativnogo-lecheniya-yunosheskogo-
idiopaticheskogo-skolioza-u-plovtsov-i-sportsmenov-hudozhestvennoy (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 27.05.2026). 

5. ɽ. ʌ. ɾʜʘʥʢʠʥʘ, ʖ.ɺ.ʂʘʜʦʯʥʠʢʦʚʘ. ʂʦʨʨʠʛʠʨʫʶʱʘʷ ʛʠʤʥʘʩʪʠʢʘ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʢʦʣʠʦʟʘ ʫ 
ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʨʝʜʩʪʚʘʤʠ ʧʣʘʚʘʥʠʷ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ, 2006. 27 ʩ. 

6. ɽ. ʇ. ʃʠʩʘʝʚʠʯ, ʄ. ʖ. ʇʘʣʘʰʝʥʢʦ. ɿʘʥʷʪʠʷ ʧʣʘʚʘʥʠʝʤ ʧʨʠ ʩʢʦʣʠʦʟʝ. ʧʨʘʢʪʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜ-
ʩʪʚʦ. 2021. 35 ʩ. 

 

 
 
 



184 СТУДЕНЧЕСКИЕ НАУЧНЫЕ ИССЛЕДОВАНИЯ 

 

XXIX международная научно-практическая конференция  | МЦНС «НАУКА И ПРОСВЕЩЕНИЕ» 

 
 
 

ФАРМАЦЕВТИЧЕСКИЕ 
НАУКИ 

  



СТУДЕНЧЕСКИЕ НАУЧНЫЕ ИССЛЕДОВАНИЯ 185 

 

XXIX International scientific conference | www.naukaip.ru 

УДК 615.035.1 

МЕТИЛДОПА: ФАРМАКОЛОГИЧЕСКАЯ 
ПОДДЕРЖКА БЕРЕМЕННЫХ ЖЕНЩИН С 
ГИПЕРТЕНЗИЕЙ 

Галкин Алексей Анатольевич 
ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

Чудова Софья Николаевна, 
Лосева Евгения Андреевна 

ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʂʠʨʦʚʩʢʠʡ ɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠè 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʣʝʯʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʫ ʙʝʨʝʤʝʥʥʳʭ 
ʞʝʥʱʠʥ ʩ ʫʯʝʪʦʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʝ 
ʧʨʝʧʘʨʘʪʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʘʢʫʰʝʨʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʪʠʣʜʦʧʘ, ʥʠʬʝʜʠʧʠʥ ʠ ʣʘʙʝʪʘʣʦʣ, ʘ 
ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ, ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʥʳʝ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠʟ-ʟʘ ʨʠʩʢʘ ʬʝʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. 
ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʤʝʪʠʣʜʦʧʝ ʢʘʢ ʦʜʥʦʤʫ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʚʦʧʨʦʩʘʤ 
ʜʦʩʪʫʧʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʪʝʨʘʧʠʠ ʚ ʈʦʩʩʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʙʝʨʝʤʝʥʥʦʩʪʴ, ʤʝʪʠʣʜʦʧʘ, ʥʠʬʝʜʠʧʠʥ, ʣʘʙʝʪʘʣʦʣ, 
ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʘʷ ʪʝʨʘʧʠʷ, ʢʣʠʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 
 

METHYLDOPA: PHARMACOLOGICAL SUPPORT FOR PREGNANT WOMEN WITH HYPERTENSION  
 

Galkin Alexey Anatolyevich, 
Chudova Sofya Nikolaevna, 

 Loseva Evgeniya Andreevna  

 
ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʨʦʙʣʝʤ 

ʩʦʚʨʝʤʝʥʥʦʡ ʘʢʫʰʝʨʩʢʦʡ ʧʨʘʢʪʠʢʠ. ʆʥʘ ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʢʘʢ ʜʦ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʚʧʝʨʚʳʝ ʚʦʟʥʠ-
ʢʘʪʴ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʛʝʩʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʦʧʨʦʚʦʞʜʘʪʴ ʧʨʝʵʢʣʘʤʧʩʠʶ. ɼʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʧʘʩʥʦ ʥʝ 
ʪʦʣʴʢʦ ʜʣʷ ʤʘʪʝʨʠ, ʥʦ ʠ ʜʣʷ ʧʣʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ, ʟʘʜʝʨʞʢʠ ʚʥʫʪʨʠ-
ʫʪʨʦʙʥʦʛʦ ʨʦʩʪʘ, ʦʪʩʣʦʡʢʠ ʧʣʘʮʝʥʪʳ ʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. [1, c. 151] ʆʩʦʙʝʥʥʦʩʪʴ ʣʝʯʝʥʠʷ ʛʠ-
ʧʝʨʪʝʥʟʠʠ ʫ ʙʝʨʝʤʝʥʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʘʷ ʪʝʨʘʧʠʷ ʜʦʣʞʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʦʥʪʨʦʣʴ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʙʝʟʦʧʘʩʥʦʡ ʜʣʷ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ 
ʧʣʦʜʘ. ʕʪʦ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʫʯʝʪʘ ʩʨʦʢʘ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʪʷʞʝʩʪʠ 
ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘʣʠʯʠʷ ʧʨʦʪʝʠʥʫʨʠʠ, ʧʨʠʟʥʘʢʦʚ ʧʦʨʘʞʝʥʠʷ ʦʨʛʘʥʦʚ-ʤʠʰʝʥʝʡ ʠ ʩʦʧʫʪʩʪʚʫʁ ʱʠʭ ʧʘʪʦʣʦʛʠʡ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʩʪʘʝʪʩʷ 
ʤʝʪʠʣʜʦʧʘ. ʆʜʥʘʢʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʣʘʙʝʪʘʣʦʣ ʠ ʥʠʬʝʜʠʧʠʥ, ʢʦʪʦʨʳʝ ʚʦ 
ʤʥʦʛʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. ɸʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʘʷ ʪʝʨʘʧʠʷ 
ʫ ʙʝʨʝʤʝʥʥʳʭ ʥʘʟʥʘʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʥʠʞʝʥʠʷ ʮʠʬʨ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʥʦ ʠ ʜʣʷ ʧʨʝʜʫʧʨʝ-
ʞʜʝʥʠʷ ʪʷʞʝʣʳʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʤʘʪʝʨʠ. ɺ ʨʦʩʩʠʡʩʢʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ 
ʚʝʜʝʥʠʝ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʢ ʜʦʣʞʥʦ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʳʤ ʠ ʚʢʣʶʯʘʪʴ ʢʦʥʪʨʦʣʴ ʜʘʚʣʝʥʠʷ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦ-
ʢʘʟʘʪʝʣʝʡ ʠ ʩʦʩʪʦʷʥʠʷ ʧʣʦʜʘ. [3, c. 112] 
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ʇʨʠ ʚʝʜʝʥʠʠ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʢ ʚʘʞʥʦ ʨʝʛʫʣʷʨʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, 
ʥʘʣʠʯʠʝ ʙʝʣʢʘ ʚ ʤʦʯʝ, ʩʠʤʧʪʦʤʳ ʧʨʝʵʢʣʘʤʧʩʠʠ, ʧʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ, ʘ ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʝ 
ʧʣʦʜʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʪʝʨʘʧʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʧʨʦʩʪʦ ʵʬʬʝʢʪʠʚʥʦʡ, ʥʦ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʡ, ʩ ʤʠʥʠ-
ʤʘʣʴʥʳʤ ʨʠʩʢʦʤ ʜʣʷ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʨʦʚʦʪʦʢʘ. ɼʣʷ ʙʝʨʝʤʝʥʥʳʭ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʠʟʙʝʛʘʪʴ ʧʨʝʧʘ-
ʨʘʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʥʘʨʫʰʘʪʴ ʨʘʟʚʠʪʠʝ ʧʣʦʜʘ. ʇʦʵʪʦʤʫ ʚʳʙʦʨ ʣʝʢʘʨʩʪʚ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʨʘ-
ʧʠʠ ʛʠʧʝʨʪʝʥʟʠʠ ʫ ʥʝʙʝʨʝʤʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. ɽʩʣʠ ʚ ʦʙʳʯʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫ-
ʶʪʩʷ ʠʥʛʠʙʠʪʦʨʳ ɸʇʌ ʠ ʙʣʦʢʘʪʦʨʳ ʨʝʮʝʧʪʦʨʦʚ ʘʥʛʠʦʪʝʥʟʠʥʘ II, ʪʦ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʥʠ ʩʯʠʪʘʶʪʩʷ 
ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʥʳʤʠ. [4, c. 10] 

ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʜʣʷ ʧʣʦʜʘ ʩʯʠʪʘʶʪʩʷ ʧʨʝʧʘʨʘʪʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʨʝʥʠʥ-
ʘʥʛʠʦʪʝʥʟʠʥʦʚʫʶ ʩʠʩʪʝʤʫ. ʀʥʛʠʙʠʪʦʨʳ ɸʇʌ ʠ ʙʣʦʢʘʪʦʨʳ ʨʝʮʝʧʪʦʨʦʚ ʘʥʛʠʦʪʝʥʟʠʥʘ II ʩʧʦʩʦʙʥʳ ʚʳʟʳ-
ʚʘʪʴ ʬʝʪʦʪʦʢʩʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, ʚʢʣʶʯʘʷ ʤʘʣʦʚʦʜʠʝ, ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʧʣʦʜʘ, ʛʠʧʦʧʣʘʟʠʶ 
ʢʦʩʪʝʡ ʯʝʨʝʧʘ, ʟʘʜʝʨʞʢʫ ʨʦʩʪʘ ʠ ʚʥʫʪʨʠʫʪʨʦʙʥʫʶ ʛʠʙʝʣʴ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʢʣʶʯʝʥʳ 
ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɹʝʪʘ-ʙʣʦʢʘʪʦʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʯʘʱʝ, ʯʝʤ ʠʥʛʠʙʠʪʦʨʳ ɸʇʌ, ʦʜʥʘʢʦ ʪʘʢʞʝ ʪʨʝʙʫʶʪ 
ʦʩʪʦʨʦʞʥʦʩʪʠ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʥʝʦʥʘʪʘʣʴʥʦʡ ʛʠʧʦʛʣʠʢʝʤʠʝʡ, 
ʙʨʘʜʠʢʘʨʜʠʝʡ ʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʤʘʩʩʳ ʪʝʣʘ ʧʣʦʜʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʧʨʠ ʥʘʣʠʯʠʠ 
ʧʦʢʘʟʘʥʠʡ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʚʨʘʯʘ. 

ʂʘʣʴʮʠʝʚʳʝ ʘʥʪʘʛʦʥʠʩʪʳ, ʦʩʦʙʝʥʥʦ ʥʠʬʝʜʠʧʠʥ, ʩʯʠʪʘʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʭ ʠ 
ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʘʢʫʰʝʨʩʢʦʡ ʧʨʘʢʪʠʢʝ. ɺ ʨʦʩʩʠʡʩʢʠʭ ʦʙʟʦʨʘʭ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʙʝʟ ʚʳʨʘʞʝʥʥʦʛʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʣʦʜ ʠ ʤʦʛʫʪ 
ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʝʨʪʝʥʟʠʠ, ʪʘʢ ʠ ʧʨʠ ʥʝʦʪʣʦʞʥʳʭ ʩʦʩʪʦʷʥʠʷʭ. [6] 

ʄʝʪʠʣʜʦʧʘ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʧʨʠʤʝʥʝʥʠʷ ʫ ʙʝʨʝʤʝʥʥʳʭ ʠ ʪʨʘʜʠʮʠʦʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘ-
ʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʜʣʠʪʝʣʴʥʦʡ ʧʝʨʦʨʘʣʴʥʦʡ ʪʝʨʘʧʠʠ. ɺ ʦʪʝʯʝ-
ʩʪʚʝʥʥʦʡ ʩʪʘʪʴʝ, ʧʦʩʚʷʱʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤʫ ʧʦʜʭʦʜʫ ʢ ʣʝʯʝʥʠʶ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʫ 
ʙʝʨʝʤʝʥʥʳʭ, ʤʝʪʠʣʜʦʧʘ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʧʨʝʧʘʨʘʪ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʮʝʥ-
ʪʨʘʣʴʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʨʝʧʘʨʘʪ ʦʩʪʘʝʪʩʷ ʟʥʘʯʠʤʳʤ ʚ ʧʨʘʢʪʠʢʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ 
ʵʫʢʠʥʝʪʠʯʝʩʢʦʤ ʪʠʧʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʢ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʘʥʪʠʛʠʧʝʨʪʝʥ-
ʟʠʚʥʳʤ ʩʨʝʜʩʪʚʘʤ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʪʥʦʩʷʪ ʤʝʪʠʣʜʦʧʫ, ʥʠʬʝʜʠʧʠʥ ʠ ʣʘʙʝʪʘʣʦʣ. ʕʪʠ ʧʨʝʧʘʨʘʪʳ ʯʘ-
ʱʝ ʚʩʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʩʥʦʚʥʳʝ ʚʘʨʠʘʥʪʳ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʠʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ ʠ ʩʦʭʨʘʥʝ-
ʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʧʣʦʜʘ. ʄʝʪʠʣʜʦʧʘ ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʘʩʴ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ʚʳʙʦʨʘ. ɺ 
ʨʦʩʩʠʡʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʠ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʝʥʥʦ ʧʨʠ 
ʛʠʧʝʨʪʝʥʟʠʠ ʫ ʙʝʨʝʤʝʥʥʳʭ ʠ ʚʭʦʜʠʪ ʚ ʧʝʨʝʯʝʥʴ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘ-
ʮʠʝʥʪʦʢ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʠʣʜʦʧʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʝʧʘʨʘʪ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʬʠ-
ʣʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʠʬʝʜʠʧʠʥ ʫʜʦʙʝʥ ʜʣʷ ʧʝʨʦʨʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʭʦʨʦʰʦ ʠʟʫʯʝʥ ʠ ʯʘʩʪʦ ʠʩʧʦʣʴ-
ʟʫʝʪʩʷ ʢʘʢ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʝʨʪʝʥʟʠʠ, ʪʘʢ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʳʩʪʨʦʛʦ ʢʦʥʪʨʦʣʷ ʜʘʚʣʝʥʠʷ. ɺ ʨʦʩ-
ʩʠʡʩʢʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʠ ʦʙʟʦʨʘʭ ʦʥ ʬʠʛʫʨʠʨʫʝʪ ʢʘʢ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ ʫ 
ʙʝʨʝʤʝʥʥʳʭ. ʃʘʙʝʪʘʣʦʣ ʚʦ ʤʥʦʛʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʩʯʠʪʘʝʪʩʷ ʧʨʝʧʘʨʘʪʦʤ ʧʝʨʚʦʡ ʣʠ-
ʥʠʠ. ʆʥ ʵʬʬʝʢʪʠʚʝʥ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʟʦʧʘʩʝʥ ʜʣʷ ʧʣʦʜʘ ʠ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʥʘʜʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ 
ʜʘʚʣʝʥʠʷ. ʆʜʥʘʢʦ ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʥʦʡ, ʧʦʵʪʦʤʫ ʚ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʥʝ ʚʩʝʛʜʘ 
ʫʜʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʪʘʢ ʞʝ ʯʘʩʪʦ, ʢʘʢ ʥʠʬʝʜʠʧʠʥ ʠʣʠ ʤʝʪʠʣʜʦʧʫ. ɼʣʷ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʠ ʚʦʧʨʦʩ 
ʜʦʩʪʫʧʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ. ɼʘʞʝ ʝʩʣʠ ʧʨʝʧʘʨʘʪ ʨʝʢʦʤʝʥʜʦʚʘʥ ʚ ʤʝʞʜʫʥʘ-
ʨʦʜʥʳʭ ʨʫʢʦʚʦʜʩʪʚʘʭ, ʝʛʦ ʨʝʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʚ ʘʧʪʝʢʘʭ ʠ ʩʪʘʮʠʦʥʘʨʘʭ. ɺ ʵʪʦʡ 
ʩʚʷʟʠ ʤʝʪʠʣʜʦʧʘ ʩʦʭʨʘʥʷʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʠʟʚʝʩʪʥʦʝ ʠ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʝʤʦʝ ʩʨʝʜ-
ʩʪʚʦ. 

ʄʝʪʠʣʜʦʧʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʨʘʟʥʳʭ ʬʦʨʤʘʭ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ, ʚʢʣʶʯʘʷ ʛʠʧʝʨʪʝʥʟʠʶ, 
ʩʚʷʟʘʥʥʫʶ ʩ ʙʝʨʝʤʝʥʥʦʩʪʴʶ. ʂʣʠʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠ ʚʝʜʝʥʠʠ ʙʝʨʝ-
ʤʝʥʥʳʭ ʩ ʛʠʧʝʨʪʝʥʟʠʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʧʘʨʘʪʳ ʩ ʜʦʢʘʟʘʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʘ ʚʳʙʦʨ ʟʘʚʠʩʠʪ ʦʪ ʢʣʠ-
ʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʣʝʯʝʥʠʷ. ʅʠʬʝʜʠʧʠʥ ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʫ ʙʝʨʝʤʝʥʥʳʭ ʚʦ 
ʚʩʝʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʧʘʨʘʪʘ ʧʝʨʚʦʡ ʠʣʠ ʚʪʦʨʦʡ ʣʠʥʠʠ ʧʨʠ ɸɻɹ. ʃʘʙʝʪʘ-
ʣʦʣ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝ ʠʤʝʝʪ ʦʬʠʮʠʘʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʈʦʩʩʠʠ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦ-
ʩʪʫʧʝ ʚ ʘʧʪʝʯʥʳʭ ʩʝʪʷʭ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʣʝʯʝʥʠʠ ʙʝʨʝʤʝʥʥʳʭ ʩ ʛʠʧʝʨʪʝʥʟʠʝʡ ʚ ʈʦʩʩʠʠ ʥʘʠʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʤʠ ʠ 
ʙʝʟʦʧʘʩʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʯʘʱʝ ʚʩʝʛʦ ʦʩʪʘʶʪʩʷ ʤʝʪʠʣʜʦʧʘ ʠ ʥʠʬʝʜʠʧʠʥ. ʃʝʯʝʥʠʝ ʛʠʧʝʨʪʝʥʟʠʠ ʫ ʙʝʨʝ-
ʤʝʥʥʳʭ ʞʝʥʱʠʥ ʪʨʝʙʫʝʪ ʦʩʦʙʦʡ ʦʩʪʦʨʦʞʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʚʨʘʯ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʦʡ ʪʝʨʘʧʠʠ, ʥʦ ʠ ʝʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʣʦʜʘ. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʩʯʠʪʘʶʪʩʷ 
ʧʨʝʧʘʨʘʪʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥʦʚʫʶ ʩʠʩʪʝʤʫ, ʪʦʛʜʘ ʢʘʢ ʤʝʪʠʣʜʦʧʘ, ʥʠʬʝʜʠʧʠʥ ʠ 
ʣʘʙʝʪʘʣʦʣ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʩʨʝʜʩʪʚʘʤ ʚ ʘʢʫʰʝʨʩʢʦʡ ʧʨʘʢʪʠʢʝ. [1, c. 52] 

ʄʝʪʠʣʜʦʧʘ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʙʣʘʛʦʜʘʨʷ ʜʣʠʪʝʣʴʥʦʤʫ ʦʧʳʪʫ ʧʨʠʤʝʥʝʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʶ ʫʙʝ-
ʜʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʪʝʨʘʪʦʛʝʥʥʦʩʪʠ. ɺ ʈʦʩʩʠʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝ ʧʨʝʧʘʨʘ-
ʪʳ, ʢʦʪʦʨʳʝ ʨʝʘʣʴʥʦ ʜʦʩʪʫʧʥʳ ʧʘʮʠʝʥʪʢʘʤ ʠ ʚʨʘʯʘʤ. ʇʦʵʪʦʤʫ ʤʝʪʠʣʜʦʧʘ ʠ ʥʠʬʝʜʠʧʠʥ ʦʩʪʘʶʪʩʷ 
ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʚʝʜʝʥʠʷ ʙʝʨʝʤʝʥʥʳʭ ʩ ʛʠʧʝʨʪʝʥʟʠʝʡ, ʘ ʥʘʟʥʘʯʝʥʠʝ ʪʝʨʘʧʠʠ 
ʜʦʣʞʥʦ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʨʠʩʢʘ ʠ ʧʦʣʴʟʳ. [5, c. 33] 
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РАЗРАБОТКА ТЕХНОЛОГИИ ПОЛУЧЕНИЯ 
ЖИДКОГО ЭКСТРАКТА ПОЧЕК БЕРЕЗЫ 
ПОВИСЛОЙ (BETULA PENDULA ROTH) С 
ПРИМЕНЕНИЕМ УЛЬТРАЗВУКОВОЙ 
ЭКСТРАКЦИИ 

Куздеуалиева Ажар Бекзатовна 
ʩʪʫʜʝʥʪ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʊʝʭʥʦʣʦʛʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè 

ʅɸʆ çʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉ.ɼ. ɸʩʬʝʥʜʠʷʨʦʚʘè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʈʘʛʘʥʠʥʘ ʂʘʨʣʳʛʘʰ ʊʣʝʫʙʝʨʛʝʥʦʚʥʘ 
ʢ.ʬʘʨʤ.ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʌʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠè 

ɸʙʜʨʘʭʤʘʥ ɸʨʘʡ 
ʤʘʛʠʩʪʨ ʬʘʨʤʘʮʠʠ, ʣʝʢʪʦʨ ʢʘʬʝʜʨʳ çʌʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠè 

ʅɸʆ çʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉ.ɼ. ɸʩʬʝʥʜʠʷʨʦʚʘè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦ-
ʣʫʯʝʥʠʷ ʞʠʜʢʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠʟ ʧʦʯʝʢ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ (Betula pendula Roth). ʇʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ 
ʢʣʶʯʝʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʳʨʴʷ, ʚʢʣʶʯʘʷ ʦʙʲʝʤʥʫʶ, ʫʜʝʣʴʥʫʶ ʠ ʥʘʩʳʧʥʫʶ ʤʘʩʩʫ, ʧʦʨʠ-
ʩʪʦʩʪʴ, ʧʦʨʦʟʥʦʩʪʴ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʵʢʩʪʨʘʛʝʥʪʘ. ʆʙʦʩʥʦʚʘʥ ʚʳʙʦʨ 70% ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʚ 
ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʵʢʩʪʨʘʛʝʥʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ð 
38,6%. ɺʧʝʨʚʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʳʨʴʷ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʚʫʭ ʤʝʪʦʜʦʚ ʵʢʩʪʨʘʛʠʨʦʚʘ-
ʥʠʷ: ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʵʢʩʪʨʘʢʮʠʠ (UAE) ʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʉʦʢʩʣʝʪʘ. ʋʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʤʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʭʦʜ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʥʘ 51,8% ʚʳʰʝ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʤʝʪʦʜʦʤ ʉʦʢʩʣʝʪʘ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʤ ʩʦʢʨʘʱʝʥʠʠ ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʙʝʨʝʟʘ ʧʦʚʠʩʣʘʷ, Betula pendula Roth, ʞʠʜʢʠʡ ʵʢʩʪʨʘʢʪ, ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʵʢʩʪʨʘʢʮʠʷ, 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʬʣʘʚʦʥʦʠʜʳ, ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʬʠʪʦʧʨʝʧʘʨʘʪʳ. 
 

DEVELOPMENT OF THE TECHNOLOGY FOR OBTAINING A LIQUID EXTRACT FROM BIRCH BUDS 
(BETULA PENDULA ROTH) USING ULTRASONIC EXTRACTION 

 
Kuzdeualiyeva Azhar Bekzatovna 

 
Scientific advisers: Raganina K.T.,  

Abdrakhan A. 
 
Abstract: This paper presents the results of developing a rational technology for obtaining a liquid extract from 
birch buds (Betula pendula Roth). Key technological parameters of the raw material were determined, includ-
ing bulk density, specific gravity, and solvent absorption coefficient. The use of 70% ethanol as the optimal 
extractant providing maximum extractive substance yield (38.6%) was justified. A comparative analysis of two 
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extraction methods was carried out: innovative ultrasonic extraction (UAE) and classical Soxhlet extraction. It 
was established that the ultrasonic method provides a flavonoid content 51.8% higher than the Soxhlet method 
with a significant reduction in process time. 
Key words: birch buds, Betula pendula Roth, liquid extract, ultrasonic extraction, technological parameters, 
flavonoids, urinary tract infections, phytopreparations. 

 
ɹʣʫʬʙʤʵʦʧʪʫʵ ʫʞʥʴ ʡʪʪʤʞʝʧʛʙʦʡʸ 
ʀʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ (ʀʄʇ) ð ʦʜʥʘ ʠʟ ʚʝʜʫʱʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʧʘʪʦʣʦʛʠʡ (>150 ʤʣʥ 

ʩʣʫʯʘʝʚ/ʛʦʜ, ɺʆɿ [1]); ʚ ʈʂ ʦʥʠ ʩʪʘʙʠʣʴʥʦ ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʦʙʨʘʱʝʥʠʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ 
ʧʦʤʦʱʴʶ [2]. ʅʘʨʘʩʪʘʶʱʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ E. coli (ʚʦʟʙʫʜʠʪʝʣʴ 80% ʀʄʇ) ʦʛʨʘʥʠʯʠʚʘʝʪ ʘʥʪʠʙʘʢʪʝʨʠ-
ʘʣʴʥʫʶ ʪʝʨʘʧʠʶ [3, 4]. ʇʦʯʢʠ ʙʝʨʸʟʳ ʧʦʚʠʩʣʦʡ ʩʦʜʝʨʞʘʪ ʬʣʘʚʦʥʦʠʜʳ, ʵʬʠʨʥʳʝ ʤʘʩʣʘ (3,5ï8%), ʪʨʠ-
ʪʝʨʧʝʥʦʠʜʳ ʠ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʜʦ 9%), ʦʙʝʩʧʝʯʠʚʘʷ ʢʦʤʧʣʝʢʩʥʳʡ ʜʠʫʨʝʪʠʯʝʩʢʠʡ, ʧʨʦʪʠʚʦʚʦʩʧʘ-
ʣʠʪʝʣʴʥʳʡ ʠ ʫʨʦʩʝʧʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ [5, 6]. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʝʨʸʟʳ ʚ ʂʘʟʘʭʩʪʘʥʝ ʛʘʨʘʥʪʠʨʫ-
ʝʪ ʩʳʨʴʝʚʫʶ ʙʘʟʫ [7]; ʨʘʟʨʘʙʦʪʢʘ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʫʩʪʨʘʥʠʪ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʪʨʘʜʠʮʠ-
ʦʥʥʳʭ ʥʘʩʪʦʝʚ ʠ ʦʪʚʘʨʦʚ [8]. ʎʝʣʴ ʨʘʙʦʪʳ ð ʨʘʟʨʘʙʦʪʢʘ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʞʠʜʢʦʛʦ 
ʵʢʩʪʨʘʢʪʘ ʧʦʯʝʢ ʙʝʨʸʟʳ ʧʦʚʠʩʣʦʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ UAE. 

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʚʳʩʫʰʝʥʥʳʝ ʧʦʯʢʠ ʙʝʨʸʟʳ ʧʦʚʠʩʣʦʡ (Betula pendula Roth) ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʊʆʆ çɿʝʨʜʝ-ʌʠʪʦè (ʂʘʟʘʭʩʪʘʥ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ɻʌ ʈʂ III, ʩ. 142. ʕʢʩʪʨʘʛʝʥʪ ð ʩʧʠʨʪ 
ʵʪʠʣʦʚʳʡ 70% (ɻʆʉʊ 5962-2013). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʂʘʟʅʄʋ 
ʠʤ. ʉ.ɼ. ɸʩʬʝʥʜʠʷʨʦʚʘ ʠ ʅʀʀ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤ. ɹ. ɸʪʯʘʙʘʨʦʚʘ ʩ ʧʨʠʤʝ-
ʥʝʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ, ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʬʘʨʤʘʮʝʚʪʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦ-
ʜʦʚ ʘʥʘʣʠʟʘ. 

ʉʞʠʬʤʵʫʙʫʴ ʡ ʡʮ ʧʚʪʬʟʝʞʦʡʞ 
1. ʇʨʩʞʝʞʤʞʦʡʞ ʫʞʮʦʧʤʧʜʡʰʞʪʣʡʮ ʨʙʩʙʥʞʫʩʧʛ ʪʴʩʵʸ 
ʂʣʶʯʝʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʯʝʢ ʙʝʨʸʟʳ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʯʘʩʪʠʮ 1ï3 ʤʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʋʙʚʤʡʯʙ 1 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʯʝʢ ʙʝʨʸʟʳ ʧʦʚʠʩʣʦʡ (Betula pendula Roth) 

ʋʞʮʦʧʤʧʜʡʰʞʪʣʡʢ ʨʙʩʙʥʞʫʩ ʀʦʙʰʞʦʡʞ 

ʆʙʲʸʤʥʘʷ ʤʘʩʩʘ, ʛ/ʩʤį 0,42 

ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ, ʛ/ʩʤį 1,38 

ʅʘʩʳʧʥʘʷ ʤʘʩʩʘ, ʛ/ʩʤį 0,38 

ʇʦʨʠʩʪʦʩʪʴ 0,70 

ʇʦʨʦʟʥʦʩʪʴ 0,10 

ʉʚʦʙʦʜʥʳʡ ʦʙʲʸʤ ʩʣʦʷ ʩʳʨʴʷ, ʩʤį/ʛ 1,91 

ʃʧʶʭʭʡʯʡʞʦʫ ʨʧʜʤʧʲʞʦʡʸ ʶʣʪʫʩʙʜʞʦʫʙ (ʥʤ/ʜ):  

ð ʚʦʜʘ ʦʯʠʱʝʥʥʘʷ 2,12 

ð ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 40% 1,94 

ð ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 70% 1,73 

ð ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 90% 1,51 

ʖʣʪʫʩʙʣʫʡʛʦʴʞ ʛʞʲʞʪʫʛʙ (%):  

ð ʚʦʜʘ ʦʯʠʱʝʥʥʘʷ 22,4 

ð ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 40% 31,8 

ñ ʪʨʡʩʫ ʶʫʡʤʧʛʴʢ 70% 38,6 (ʥʙʣʪʡʥʬʥ) 

ð ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 90% 25,3 
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70% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (38,6%, ʪʘʙʣ. 1). 
ʇʦʨʠʩʪʦʩʪʴ ʩʳʨʴʷ (0,70) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʲʸʤʘ ʜʣʷ ʵʢʩʪʨʘʛʝʥʪʘ [9]. 

2. ʊʩʙʛʦʡʫʞʤʵʦʧʞ ʡʪʪʤʞʝʧʛʙʦʡʞ ʥʞʫʧʝʧʛ ʶʣʪʫʩʙʣʯʡʡ 
ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʵʢʩʪʨʘʢʮʠʠ (UAE: 50ÁC, 30 ʤʠʥ, 40 ʢɻʮ, 150 

ɺʪ) ʠ ʤʝʪʦʜʘ ʉʦʢʩʣʝʪʘ (80ï85ÁC, 6ï8 ʯ). UAE ʨʝʘʣʠʟʫʝʪ ʤʝʭʘʥʠʟʤ ʘʢʫʩʪʠʯʝʩʢʦʡ ʢʘʚʠʪʘʮʠʠ, ʚʳʟʳʚʘʶ-
ʱʝʡ ʨʘʟʨʫʰʝʥʠʝ ʩʤʦʣʠʩʪʳʭ ʯʝʰʫʝʢ ʠ ʤʥʦʛʦʢʨʘʪʥʦ ʫʩʢʦʨʷʶʱʝʡ ʜʠʬʬʫʟʠʶ ɹɸɺ ʚ ʨʘʩʪʚʦʨʠʪʝʣʴ [10]. 
ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 
ʋʙʚʤʡʯʙ 2 

ʊʩʙʛʦʡʫʞʤʵʦʙʸ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʥʞʫʧʝʧʛ ʶʣʪʫʩʙʣʯʡʡ ʨʧʰʞʣ ʚʞʩʹʠʴ ʨʧʛʡʪʤʧʢ 

ʈʙʩʙʥʞʫʩ ʌʀ-ʁ ʣʪʫʩʙʣʯʡʸ (UAE) ʅʞʫʧʝ ʊʧʣʪʤʞʫʙ 

ʕʢʩʪʨʘʛʝʥʪ ʉʧʠʨʪ ʵʪʠʣʦʚʳʡ 70% ʉʧʠʨʪ ʵʪʠʣʦʚʳʡ 70% 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʩʘ 50ÁC 80ï85ÁC 

ɺʨʝʤʷ ʵʢʩʪʨʘʢʮʠʠ 30 ʤʠʥʫʪ 6ï8 ʯʘʩʦʚ 

ʄʝʭʘʥʠʟʤ ʚʦʟʜʝʡʩʪʚʠʷ ɸʢʫʩʪʠʯʝʩʢʘʷ ʢʘʚʠʪʘʮʠʷ ʊʝʨʤʠʯʝʩʢʘʷ ʜʠʬʬʫʟʠʷ 

ʉʦʭʨʘʥʥʦʩʪʴ ʪʝʨʤʦʣʘʙʠʣʴʥʳʭ ɹɸɺ ɺʳʩʦʢʘʷ ʉʨʝʜʥʷʷ 

ʊʬʥʥʙ ʭʤʙʛʧʦʧʡʝʧʛ ʛ ʨʩʧʝʬʣʫʞ 4,31% 2,84% 

ʊʬʥʥʙʩʦʴʢ ʛʴʮʧʝ ʍʀ-ʣʧʥʨʧʦʞʦʫʧʛ 71,30% 57,32% 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʬʣʘʚʦʥʦʠʜʘʤ +51,8% ð 

 
UAE ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʥʘ 51,8% ʚʳʰʝ (4,31% ʧʨʦʪʠʚ 2,84% ʧʨʠ 

ʉʦʢʩʣʝʪʝ) ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʚʨʝʤʝʥʠ ʙʦʣʝʝ ʯʝʤ ʚ 12 ʨʘʟ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ: ʩʦʭʨʘʥʥʦʩʪʴʶ ʪʝʨʤʦʣʘʙʠʣʴ-
ʥʳʭ ʬʣʘʚʦʥʦʠʜʦʚ ʧʨʠ ʫʤʝʨʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (50ÁC ʧʨʦʪʠʚ 80ï85ÁC); ʧʨʷʤʦʡ ʜʝʛʨʘʜʘʮʠʝʡ ʩʤʦʣʠʩʪʳʭ 
ʙʘʨʴʝʨʦʚ ʧʨʠ ʢʘʚʠʪʘʮʠʠ; ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʦʜʫʢʪʦʚ ʪʝʨʤʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʚ ʛʦʪʦʚʦʤ ʵʢʩʪʨʘʢʪʝ [11]. 

3. ʋʞʮʦʧʤʧʜʡʸ ʨʩʧʡʠʛʧʝʪʫʛʙ ʟʡʝʣʧʜʧ ʶʣʪʫʩʙʣʫʙ 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʤʳʰʣʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʜʢʦʛʦ 

ʵʢʩʪʨʘʢʪʘ (1:1). ʂʣʶʯʝʚʳʝ ʩʪʘʜʠʠ: ʠʟʤʝʣʴʯʝʥʠʝ ʃʈʉ (1ï3 ʤʤ); UAE-ɻ ʢʩʪʨʘʢʮʠʷ (70% EtOH, 1:10, 50ÁC, 
30 ʤʠʥ, 40 ʢɻʮ); ʦʪʩʪʘʠʚʘʥʠʝ ʧʨʠ 8ÁC ð 48 ʯ; ʚʘʢʫʫʤʥʘʷ ʬʠʣʴʪʨʘʮʠʷ; ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʧʨʠ 40ï45ÁC; 
ʬʘʩʦʚʢʘ ʚʦ ʬʣʘʢʦʥʳ ʠʟ ʪʸʤʥʦʛʦ ʩʪʝʢʣʘ [12]. 

ʄʘʪʝʨʠʘʣʴʥʳʡ ʙʘʣʘʥʩ ʜʣʷ ʧʘʨʪʠʠ 20 ʣ: ʦʙʲʸʤ ʵʢʩʪʨʘʛʝʥʪʘ ð 54,6 ʣ, ʚʳʭʦʜ (ɖ) ð 36,63%, ʨʘʩ-
ʭʦʜʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (ʂʨʘʩʭ) ð 2,73, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚ ʠʟ ʩʤʦʣʠʩʪʦʛʦ ʩʳʨʴʷ. 

ʀʙʣʤʷʰʞʦʡʞ 
ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʞʠʜʢʦʛʦ ʵʢʩʪʨʘʢʪʘ ʧʦʯʝʢ ʙʝʨʸʟʳ ʧʦʚʠʩʣʦʡ 

(Betula pendula Roth). ʆʧʪʠʤʘʣʴʥʳʡ ʵʢʩʪʨʘʛʝʥʪ ð 70% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ (ʚʳʭʦʜ 38,6%, ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ-
ʛʣʦʱʝʥʠʷ 1,73 ʤʣ/ʛ). ʄʝʪʦʜ UAE ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʥʘ 51,8% ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩ ʤʝʪʦʜʦʤ ʉʦʢʩʣʝʪʘ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʚʨʝʤʝʥʠ ʙʦʣʝʝ ʯʝʤ ʚ 12 ʨʘʟ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʩʧʨʦ-
ʠʟʚʦʜʠʤʘ ʠ ʧʝʨʩʧʝʢʪʠʚʥʘ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʈʂ. 

 
É ɸ.ɹ. ʂʫʟʜʝʫʘʣʠʝʚʘ, ʂ.ʊ. ʈʘʛʘʥʠʥʘ, ɸ. ɸʙʜʨʘʭʤʘʥ, 2026 
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УДК 619:614.4:004.9 

МЕТОДОЛОГИЧЕСКИЕ АСПЕКТЫ ИНТЕГРАЦИИ 
ПРЕДИКТИВНОЙ АНАЛИТИКИ И ЦИФРОВЫХ 
ПЛАТФОРМ В СИСТЕМУ ВЕТЕРИНАРНОГО 
НАДЗОРА РОССИЙСКОЙ ФЕДЕРАЦИИ 

Москвин Игорь Алексеевич 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
ʀʥʩʪʠʪʫʪ çʂʘʟʘʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʵʧʠʟʦʦʪʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʯʝʨʝʟ ʠʥʪʝʛʨʘʮʠʶ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʠ ʘʣʛʦʨʠʪʤʦʚ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ. 
ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ 
ʪʝʢʩʪʦʚʳʝ ʨʝʰʝʥʠʷ ʧʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʨʠʩʢʦʚ ʙʠʦʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 
ʫʜʝʣʝʥʦ ʘʥʘʣʠʟʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʌɻʀʉ çɺʝʪʠʩè ʠ ʜʝʢʦʤʧʦʟʠʮʠʠ ʚʝʩʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʝʡ ʤʘ-
ʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʠʥʬʝʢʮʠʡ. ʇʨʝʜʣʦʞʝʥʘ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ 
ʘʨʭʠʪʝʢʪʫʨʘ ʩʢʚʦʟʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʤʠʥʠʤʠʟʠʨʫʶʱʘʷ ʣʘʪʝʥʪʥʳʝ ʫʛʨʦʟʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʠ ʤʝʣʢʦ-
ʪʦʚʘʨʥʦʤ ʩʝʢʪʦʨʘʭ ɸʇʂ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʦʤʦʟʜʢʠʭ ʪʘʙʣʠʯʥʳʭ ʬʦʨʤ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʮʠʬʨʦʚʘʷ ʚʝʪʝʨʠʥʘʨʠʷ, ʌɻʀʉ çɺʝʪʠʩè, ʧʨʝʜʠʢ-
ʪʠʚʥʳʡ ʘʥʘʣʠʟ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
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Abstract: The article examines methodological approaches to the modernization of the epizootiological moni-
toring system through the integration of digital platforms and predictive analysis algorithms. The limitations of 
existing veterinary control tools are considered and text-based solutions to systemize livestock biosecurity 
risks are proposed. Special attention is paid to the analysis of the FSIS çVetisè and the decomposition of 
weight parameters of machine learning models for early risk detection of transboundary infections. A multi-
level data processing architecture that minimizes latent threats in industrial and small-scale agricultural sectors 
is presented in analytical narrative form. 
Keywords: epizootiological monitoring, digital veterinary medicine, FSIS çVetisè, predictive analytics, ma-
chine learning, biological safety. 

 
ɻʛʞʝʞʦʡʞ. ʈʘʟʚʠʪʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɸʇʂ) ʈʌ ʚ ʨʘʤʢʘʭ ɼʦʢʪʨʠʥʳ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʦʪ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʛʨʦʟ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʢʨʫʧʥʝʥʠʝ ʢʦʤʧʣʝʢ-
ʩʦʚ ʠ ʨʘʩʰʠʨʝʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ ʩʦʟʜʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʙʳʩʪʨʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʘʪʦʛʝ-
ʥʦʚ. ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ (ɸʏʉ), ʛʨʠʧʧ ʧʪʠʮ, ʥʦʜʫʣʷʨʥʳʡ ʜʝʨʤʘ-
ʪʠʪ ʠ ʷʱʫʨ, ʩʧʦʩʦʙʥʳʝ ʥʘʥʝʩʪʠ ʢʦʣʦʩʩʘʣʴʥʳʡ ʫʱʝʨʙ. ʆʧʳʪ ʙʦʨʴʙʳ ʩ ʵʧʠʟʦʦʪʠʷʤʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 
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ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʜʟʦʨʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʬʠʢʩʘʮʠʶ ʫʞʝ ʚʦʟʥʠʢʰʠʭ ʦʯʘʛʦʚ ʠ 
ʧʨʦʚʝʜʝʥʠʝ ʣʠʢʚʠʜʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʢʘʨʘʥʪʠʥ, ʩʪʝʤʧʠʥʛ-ʘʫʪ), ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝʜʦʩʪʘʪʦʯʥʫʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺʨʝʤʝʥʥʦʡ ʣʘʛ ʤʝʞʜʫ ʦʪʙʦʨʦʤ ʧʨʦʙʳ ʠ ʧʦʣʫʯʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦ-
ʣʷʝʪ ʚʦʟʙʫʜʠʪʝʣʶ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴʩʷ ʟʘ ʧʨʝʜʝʣʳ ʧʝʨʚʠʯʥʦʛʦ ʦʯʘʛʘ ʩ ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʠʣʠ 
ʪʨʘʥʩʧʦʨʪʦʤ. ʉʪʨʘʪʝʛʠʯʝʩʢʠʤ ʚʝʢʪʦʨʦʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʣʫʞʙʳ ʩʪʘʥʦʚʠʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʨʝʘʢʪʠʚʥʦʡ ʤʦ-
ʜʝʣʠ ʢ ʧʨʦʘʢʪʠʚʥʦʡ (ʧʨʝʜʠʢʪʠʚʥʦʡ) ʩʠʩʪʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ. ɼʘʥʥʳʡ ʧʝʨʝʭʦʜ ʚʦʟʤʦʞʝʥ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦ-
ʚʠʟʘʮʠʠ ʦʪʨʘʩʣʠ, ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ (Big Data), ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʤʦ-
ʜʝʣʠʨʦʚʘʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʇʦʩʪʨʦʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ ʧʦʟʚʦʣʠʪ 
ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʮʝʥʠʚʘʪʴ ʨʠʩʢʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ 
ʨʝʰʝʥʠʷ ʜʦ ʤʘʥʠʬʝʩʪʘʮʠʠ ʙʦʣʝʟʥʠ. 

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ. ʊʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʪʨʫʜʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 
ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 
ʕʤʧʠʨʠʯʝʩʢʦʡ ʙʘʟʦʡ ʧʦʩʣʫʞʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʪʯʝʪʳ 
ʌɻɹʋ çɺʅʀʀɿɾè, ʜʘʥʥʳʝ ʂʦʤʠʪʝʪʦʚ ʚʝʪʝʨʠʥʘʨʠʠ ʩʫʙʲʝʢʪʦʚ ʈʌ, ʘ ʪʘʢʞʝ ʩʚʝʜʝʥʠʷ, ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ 
ʧʦʩʨʝʜʩʪʚʦʤ ʌɻʀʉ çɺʝʪʠʩè ʟʘ ʧʝʨʠʦʜ 2020ï2025 ʛʛ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʨʠʤʝʥʷʣʩʷ 
ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ: ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʛʝʦ-
ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ (ɻʀʉ), ʘ ʪʘʢʞʝ ʧʦʜʭʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʙʘʟʝ 
ʘʣʛʦʨʠʪʤʦʚ ʛʨʘʜʠʝʥʪʥʦʛʦ ʙʫʩʪʠʥʛʘ (XGBoost, CatBoost). ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʩʨʝʜʝ Python ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʬʠʣʴʥʳʭ ʙʠʙʣʠʦʪʝʢ ʦʙʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (GeoPandas, Scikit-learn). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. 1. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ 
ɺʥʝʜʨʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʌɻʀʉ çɺʝʪʠʩè ʠ ʝʸ ʢʦʤʧʦʥʝʥʪʦʚ (çʄʝʨʢʫʨʠʡè, çɺʝʩʪʘè, çʎʝʨʙʝʨè, çʍʦʨʨʠʦʪè) 
ʠʟʤʝʥʠʣʦ ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʌ. ʉʢʚʦʟʥʘʷ ʧʨʦʩʣʝʞʠʚʘʝ-
ʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʧʦ ʧʨʠʥʮʠʧʫ çʦʪ ʧʦʣʷ ʜʦ ʧʨʠʣʘʚʢʘè ʧʦʟʚʦʣʠʣʘ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʩʝʨʳʡ ʦʙʦʨʦʪ ʩʳʨʴʷ ʠ 
ʞʠʚʦʪʥʳʭ, ʚʳʩʪʫʧʘʚʰʠʡ ʚʝʜʫʱʠʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʡ.  

ʂʘʢ ʜʦʢʘʟʘʥʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɺ. ʀ. ʉʚʝʪʣʠʯʥʦʡ, ɻ. ʉ. ʌʨʦʣʦʚʘ, ʈ. ʍ. ʈʘʚʠʣʦʚʘ ʠ ʊ. ʄ. ɿʘʢʠʨʦʚʘ 
(2026), ʠʥʪʝʛʨʘʮʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʣʘ ʦʭʚʘʪʠʪʴ ʵʣʝʢʪʨʦʥʥʳʤ ʫʯʝʪʦʤ ʙʦʣʝʝ 85% ʢʨʫʧʥʳʭ 
ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʩʪʨʘʥʳ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʚ ʚʳʜʘʯʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʦʧʨʦ-
ʚʦʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ [1, ʩ. 222]. ʕʪʦ ʧʦʚʳʩʠʣʦ ʦʧʝʨʘʪʠʚ-
ʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʥʘ ʚʳʷʚʣʝʥʠʝ ʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʜʥʘʢʦ ʘʥʘʣʠʟ ʚʩʧʳʰʝʢ ɸʏʉ 
ʠ ʛʨʠʧʧʘ ʧʪʠʮ ʚ 2024ï2025 ʛʛ. ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʫʷʟʚʠʤʦʩʪʝʡ. ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʨʠʩʢʦʚ ʣʦʢʘʣʠʟʦʚʘʥ 
ʚ ʤʝʣʢʦʪʦʚʘʨʥʦʤ ʩʝʢʪʦʨʝ ð ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ (ʃʇʍ) ʠ ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚʘʭ (ʂʌʍ), 
ʛʜʝ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʪ ʦʩʪʘʝʪʩʷ ʥʠʟʢʠʤ. ɺ. ʀ. ʉʚʝʪʣʠʯʥʘʷ ʩʦ-
ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʣʠʰʴ ʪʨʝʪʴ ʤʝʣʢʠʭ ʭʦʟʷʡʩʪʚ ʨʝʛʫʣʷʨʥʦ ʚʥʦʩʷʪ ʜʘʥʥʳʝ ʚ ʩʠʩʪʝʤʳ ʫʯʝʪʘ, ʬʦʨ-
ʤʠʨʫʷ ʤʘʩʰʪʘʙʥʳʝ çʩʣʝʧʳʝ ʟʦʥʳè ʜʣʷ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ [1, ʩ. 222]. 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʙʠʦʟʘʱʠʪʳ ʚ ʃʇʍ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʢʨʳʪʳʤ ʦʙʦʨʦʪʦʤ ʞʠʚʦʪʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠ-
ʝʤ ʥʝʦʙʝʟʚʨʝʞʝʥʥʳʭ ʦʪʭʦʜʦʚ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʛʝʥʝʨʘʪʦʨʘʤʠ ʦʯʘʛʦʚ. ɺ ʫʩʣʦʚʠʷʭ 
ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʭʦʟʷʡʩʪʚ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʠ ʇʨʠʚʦʣʞʩʢʦʤ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ ʵʪʠ ʦʯʘʛʠ ʪʨʘʥʩʬʦʨ-
ʤʠʨʫʶʪʩʷ ʚ ʪʨʠʛʛʝʨʳ ʢʨʫʧʥʳʭ ʵʧʠʟʦʦʪʠʡ, ʚʦʚʣʝʢʘʶʱʠʭ ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʘʠʚʳʩʰʝʛʦ ʟʦʦʩʘ-
ʥʠʪʘʨʥʦʛʦ ʩʪʘʪʫʩʘ (ʂʦʤʧʘʨʪʤʝʥʪ IV), ʯʪʦ ʚʝʜʝʪ ʢ ʪʷʞʝʣʳʤ ʧʦʪʝʨʷʤ. 

2. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʤʘʢʨʦʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ 
ʜʠʩʢʨʝʪʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ ʘʢʪʫʘʣʴʥʦ ʚʥʝʜʨʝʥʠʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʥʘ ʙʘʟʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝ-
ʥʠʷ. ɺʝʪʝʨʠʥʘʨʥʘʷ ʥʘʫʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʢʘʢ ʤʥʦʛʦʬʘʢʪʦʨʥʫʶ ʩʠʩʪʝʤʫ, ʛʜʝ ʚʝ-
ʨʦʷʪʥʦʩʪʴ ʙʦʣʝʟʥʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʘ ʩʚʦʡʩʪʚʘʤʠ ʚʦʟʙʫʜʠʪʝʣʷ ʠ ʵʢʟʦʛʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʣʘʥʜʰʘʬ-
ʪʦʤ, ʜʦʨʦʞʥʦʡ ʩʝʪʴʶ, ʢʣʠʤʘʪʦʤ, ʧʣʦʪʥʦʩʪʴʶ ʜʠʢʠʭ ʨʝʮʠʧʠʝʥʪʦʚ ʠ ʩʧʝʮʠʬʠʢʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴ-
ʥʦʩʪʠ. 

ɺ ʨʘʤʢʘʭ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʨʝʛʠʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʛʦ ʤʘʢʨʦʨʝʛʠʦʥʘ (ɹʝʣʛʦʨʦʜʩʢʘʷ, 
ɺʦʨʦʥʝʞʩʢʘʷ ʠ ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʠ) ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʧʨʝʜʠʢʪʠʚʥʳʝ ʤʦʜʝʣʠ, ʦʙʫʯʝʥʥʳʝ ʥʘ ʨʝ-
ʪʨʦʩʧʝʢʪʠʚʥʳʭ ʤʘʩʩʠʚʘʭ ʜʘʥʥʳʭ ʟʘ 10 ʣʝʪ. ʊʦʯʥʦʩʪʴ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟ-
ʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʦʯʘʛʦʚ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʜʦʩʪʠʛʣʘ ʫʩʪʦʡʯʠʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 75ï80% [1, 
ʩ. 222]. ɸʨʭʠʪʝʢʪʫʨʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ 
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ʤʥʦʛʦʤʝʨʥʳʭ ʚʝʢʪʦʨʦʚ ʧʨʠʟʥʘʢʦʚ, ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʳʭ ʙʳʣʘ ʜʝʪʘʣʴʥʦ ʜʝʢʦʤʧʦʟʠʨʦʚʘʥʘ ʘʚʪʦʨʘʤʠ ʧʦ 
ʪʨʝʤ ʙʘʟʦʚʳʤ ʢʘʪʝʛʦʨʠʷʤ ʬʘʢʪʦʨʦʚ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʠʭ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʚ ʦʙʱʝʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦ-
ʜʝʣʠ. 

ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʨʦʜʥʦ-ɻ ʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ. ʂʣʶʯʝʚʳʤ ʧʘʨʘʤʝʪʨʦʤ ʟʜʝʩʴ 
ʚʳʩʪʫʧʘʝʪ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʠʣʠ ʜʠʢʦʡ ʧʪʠʮʳ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʧʨʝʜʝʣʷʝ-
ʤʘʷ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʛʫʣʷʨʥʳʭ ʫʯʝʪʦʚ ʄʠʥʧʨʠʨʦʜʳ ʠ ʘʥʘʣʠʟʘ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝ-
ʥʠʷ; ʜʘʥʥʳʡ ʤʘʨʢʝʨ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʤʦʜʝʣʠ, ʨʘʚʥʳʡ 0,35. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʠʨʦʜʥʦ-ɻ ʢʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʙʣʠʟʦʩʪʴ 
ʦʙʲʝʢʪʦʚ ʢ ʣʝʩʦʤʘʩʩʠʚʘʤ ʠ ʪʨʘʥʩʛʨʘʥʠʯʥʳʤ ʚʦʜʦʝʤʘʤ, ʚʝʨʠʬʠʮʠʨʫʝʤʘʷ ʯʝʨʝʟ ʚʝʢʪʦʨʥʳʝ ʩʣʦʠ ʨʝʛʠʦ-
ʥʘʣʴʥʳʭ ɻʀʉ-ʧʣʘʪʬʦʨʤ ʩ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ ʬʘʢʪʦʨʘ 0,15. 

ɺʪʦʨʫʶ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʢʘʪʝʛʦʨʠʶ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʠʨʫʶʪ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ 
ʧʨʝʜʠʢʪʦʨʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʨʘʞʘʶʱʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 
ʅʘʠʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʠʤʝʝʪ ʧʦʢʘʟʘʪʝʣʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʠ ʢʨʝʩʪʴʷʥ-
ʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚ ʚ ʨʘʜʠʫʩʝ 15 ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʢʨʫʧʥʳʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʠʣʠ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ 
ʢʦʤʧʣʝʢʩʦʚ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʨʝʝʩʪʨʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ 
ʩʣʫʞʙ ʠ ʙʘʟ ʜʘʥʥʳʭ ʌɻʀʉ çɺʝʪʠʩè, ʘ ʝʛʦ ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʦʩʪʘʚʣʷʝʪ 0,25. ʉʦʧʫʪʩʪʚʫʶʱʠʤ ʣʦʛʠʩʪʠʯʝ-
ʩʢʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠʟʥʘʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦ ʦʩʥʦʚʥʳʤ 
ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʦʨʠʜʦʨʘʤ ʨʝʛʠʦʥʘ, ʦʮʝʥʠʚʘʝʤʘʷ ʧʦ ʧʣʦʪʥʦʩʪʠ ʚʳʜʘʥʥʳʭ ʵɺʉʇɼ ʚ ʢʦʤʧʦʥʝʥʪʝ çʄʝʨʢʫ-
ʨʠʡè ʩ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ 0,15. 

ʊʨʝʪʴʶ, ʟʘʤʳʢʘʶʱʫʶ ʢʘʪʝʛʦʨʠʶ ʧʨʠʟʥʘʢʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝ-
ʨʠʟʫʶʱʠʝ ʚʥʫʪʨʝʥʥʶʶ ʟʘʱʠʱʝʥʥʦʩʪʴ ʩʘʤʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʧʨʝʜʠʢ-
ʪʦʨʘ ʟʜʝʩʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʢʫʱʠʡ ʟʦʦʩʘʥʠʪʘʨʥʳʡ ʩʪʘʪʫʩ ʧʨʝʜʧʨʠʷʪʠʡ (ʂʦʤʧʘʨʪʤʝʥʪʳ ʦʪ I ʜʦ III), ʬʠʢʩʠ-
ʨʫʝʤʳʡ ʥʘ ʦʩʥʦʚʝ ʦʬʠʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʘ çʎʝʨʙʝʨè. ʋʜʝʣʴʥʳʡ ʚʝʩ ʜʘʥʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʤʘ-
ʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʝʥ ʢʘʢ 0,10. ʉʫʤʤʘʨʥʳʡ ʘʥʘʣʠʟ ʫʢʘʟʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʟʚʦʣʷ-
ʝʪ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʨʳʪʴ ʩʧʝʢʪʨ ʣʘʪʝʥʪʥʳʭ ʫʛʨʦʟ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʚʝʜʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʞʠ-
ʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʛʨʘʜʠʝʥʪʥʦʛʦ ʙʫʩʪʠʥʛʘ ʥʘ ʫʢʘʟʘʥʥʳʭ ʤʘʩʩʠʚʘʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ 
ʥʝʣʠʥʝʡʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ. ʄʦʜʝʣʴ ʬʠʢʩʠʨʫʝʪ, ʯʪʦ ʩʦʯʝʪʘʥʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 
ʚʝʩʥʦʡ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʨʦʩʪʦʤ ʧʝʨʝʤʝʱʝʥʠʷ ʩʚʠʥʝʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʥʠʟʢʦʛʦ ʢʣʘʩʩʘ ʙʠʦʟʘʱʠʪʳ 
ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʤʘʥʠʬʝʩʪʘʮʠʠ ɸʏʉ ʚ ʃʇʍ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʡʦʥʘ ʥʘ 45% ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 
14 ʩʫʪʦʢ. ʕʪʦ ʜʘʝʪ ʦʨʛʘʥʘʤ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʜʟʦʨʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʡʩʪʚʦʚʘʪʴ ʧʨʝʚʝʥʪʠʚʥʦ: ʦʩʫʱʝʩʪʚ-
ʣʷʪʴ ʪʦʯʝʯʥʳʝ ʘʫʜʠʪʳ ʭʦʟʷʡʩʪʚ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴ ʟʘʧʘʩʳ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʠ ʜʠʘʛʥʦʩʪʠʯʝ-
ʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʛʨʘʬʠʢʠ ʙʘʨʴʝʨʥʦʡ ʚʘʢʮʠʥʘʮʠʠ ʧʦʛʦʣʦʚʴʷ. 

3. ʅʘʧʨʘʚʣʝʥʠʷ ʣʠʢʚʠʜʘʮʠʠ ʣʘʪʝʥʪʥʳʭ ʟʦʥ ʤʦʥʠʪʦʨʠʥʛʘ 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʠ ʤʦʜʝʣʝʡ 

ʀʀ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʧʨʘʚʦʚʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʧʨʦʤʳʰʣʝʥʥʳʤ ʠ ʤʝʣʢʦʪʦʚʘʨʥʳʤ ʩʝʢʪʦʨʘʤʠ. ʅʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʮʠʨʢʫʣʷʮʠʷ ʚʠ-
ʨʫʩʦʚ ʚ ʃʇʍ ʥʠʚʝʣʠʨʫʝʪ ʠʥʚʝʩʪʠʮʠʠ ʭʦʣʜʠʥʛʦʚ ʚ ʙʘʨʴʝʨʥʫʶ ʟʘʱʠʪʫ, ʪʘʢ ʢʘʢ ʠʥʬʝʢʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ 
ʥʘ ʧʝʨʠʤʝʪʨʳ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦʟʨʘʩʪʘʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ. ʇʝʨʚʦʦʯʝʨʝʜʥʳʤ ʰʘʛʦʤ ʜʦʣʞʥʘ ʩʪʘʪʴ ʤʦ-
ʜʝʨʥʠʟʘʮʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʫʯʝʪʘ ʞʠʚʦʪʥʳʭ. ʊʨʝʙʦʚʘʥʠʷ ʦʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʤʘʨʢʠʨʦʚʘʥʠʠ 
ʜʦʣʞʥʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʚʝʨʠʬʠʢʘ-
ʮʠʠ ʯʝʨʝʟ ʧʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʥʠʛʠ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʝʜʨʝʥʠʝ ʫʧʨʦʱʝʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʌɻʀʉ çɺʝʪʠʩè ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ 
ʃʇʍ, ʩʦʚʤʝʱʝʥʥʦʛʦ ʩ ʧʦʨʪʘʣʦʤ çɻʦʩʫʩʣʫʛʠè, ʯʪʦ ʫʧʨʦʩʪʠʪ ʧʨʦʮʝʜʫʨʫ ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ ʧʦʛʦʣʦʚʴʷ, ʨʝʛʠ-
ʩʪʨʘʮʠʠ ʫʙʦʷ ʠ ʧʦʣʫʯʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʨʘʚʦʢ. ʇʘʨʘʣʣʝʣʴʥʦ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʘ 
ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʠ. ʉʧʝʮʠʬʠʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʦʚ ʜʠʢʪʫʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʙʫʬʝʨʥʳʭ ʟʦʥ ʚʦʢʨʫʛ ʤʝʛʘʢʦʤʧʣʝʢʩʦʚ IV ʢʦʤʧʘʨʪʤʝʥʪʘ. ɺ 
ʧʨʝʜʝʣʘʭ ʵʪʠʭ ʟʦʥ (ʨʘʜʠʫʩʦʤ ʜʦ 20ï30 ʢʤ) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʟʘʤʝʱʝʥʠʷ 
ʩʚʠʥʦʚʦʜʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʚʠʜʘʤʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ (ʂʈʉ, ʦʚʮʝʚʦʜʩʪʚʦ) ʚ ʩʝʢʪʦʨʝ ʃʇʍ ʧʦʩʨʝʜ-
ʩʪʚʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʘʜʨʝʩʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʫʙʩʠʜʠʡ ʠ ʛʨʘʥʪʦʚ.  
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ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʨʘʟʚʠʪʠʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʤʦʙʠʣʴʥʳʭ 
ʣʘʙʦʨʘʪʦʨʠʡ ʵʢʩʧʨʝʩʩ-ʜʠʘʛʥʦʩʪʠʢʠ, ʩʧʦʩʦʙʥʳʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʇʎʈ-ʠʥʜʠʢʘʮʠʶ ʧʘʪʦʛʝʥʦʚ ʥʘ ʤʝʩʪʝ ʦʙ-
ʥʘʨʫʞʝʥʠʷ ʧʦʜʦʟʨʠʪʝʣʴʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʠʣʠ ʪʨʫʧʘ ʜʠʢʦʛʦ ʢʘʙʘʥʘ. ʀʥʪʝʛʨʘʮʠʷ ʢʦʦʨʜʠʥʘʪ ʥʘʭʦʜʦʢ ʚ ɻʀʉ-
ʩʠʩʪʝʤʫ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʩʯʠʪʳʚʘʪʴ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʨʠʩʢʠ 
ʜʣʷ ʙʣʠʟʣʝʞʘʱʠʭ ʬʝʨʤ. 

ʀʙʣʤʷʰʞʦʡʞ. ʕʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʥʘʫʢʦʝʤʢʠʡ ʧʨʦʮʝʩʩ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩ-
ʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ. ʀʥʪʝʛʨʘʮʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʌɻʀʉçɺʝʪʠʩè ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʘʣʛʦʨʠʪʤʦʚ 
ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʞʠ-
ʚʦʪʥʦʚʦʜʩʪʚʝ ʈʌ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʭʦʣʜʠʥ-
ʛʦʚ ʙʝʟ ʚʦʚʣʝʯʝʥʠʷ ʤʝʣʢʦʪʦʚʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʥʝ ʩʧʦʩʦʙʥʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʣʛʦʩʨʦʯʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʩʪʨʘ-
ʥʳ. ʃʠʢʚʠʜʘʮʠʷ çʩʣʝʧʳʭ ʟʦʥè ʫʯʝʪʘ ʚ ʃʇʍ, ʧʦʚʩʝʤʝʩʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢ-
ʪʘ ʩ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʴʶ ʙʦʣʝʝ 80% ʠ ʞʝʩʪʢʘʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʜʠʩʮʠʧʣʠʥʘ ʧʦʟʚʦʣʷʪ 
ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʟʘʥʦʩʘ ʦʧʘʩʥʳʭ ʠʥʬʝʢʮʠʡ, ʩʥʠʟʠʪʴ ʠʟʜʝʨʞʢʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʠ ʦʙʝʩʧʝ-
ʯʠʪʴ ʩʪʘʙʠʣʴʥʳʡ ʵʢʩʧʦʨʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 
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АРХИТЕКТУРНО-ПРОСТРАНСТВЕННАЯ 
ОРГАНИЗАЦИЯ ЦЕНТРА АДАПТИВНЫХ ВИДОВ 
СПОРТА И РЕАБИЛИТАЦИИ В СЕЛЕ ДЕДЕРКОЙ 

Жукова Валерия Андреевна 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɺʝʰʥʷʢʦʚ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠʨʦʚʠʯ 
ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʇʫʙʣʠʢʘʮʠʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʮʝʥʪʨʘ ʘʜʘʧʪʠʚʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʣʷ 
ʩʦʮʠʘʣʴʥʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʨʝʠʥʪʝʛʨʘʮʠʠ ʣʶʜʝʡ ʩ ʦʩʦʙʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʥʘ ʧʨʠʤʝʨʝ ʥʘʩʝʣʸʥʥʦʛʦ 
ʧʫʥʢʪʘ ɼʝʜʝʨʢʦʡ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ). ɺ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝ ʠ 
ʦʧʠʩʘʥʘ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʢʦʥʮʝʧʮʠʷ ʮʝʥʪʨʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʦʨʘʟʤʝʨʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʤʫ 
ʤʘʩʰʪʘʙʫ, ʯʸʪʢʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʣʘʥʠ-
ʨʦʚʢʝ ʧʦʤʝʱʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʚʷʟʴ ʤʝʞʜʫ ʟʦʥʘʤʠ ʪʨʝʥʠʨʦʚʦʢ, ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦȤʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʪʢʨʳʪʦʡ, ʚʠʟʫ-
ʘʣʴʥʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ. ʇʦʜʯʸʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʘ ʮʝʥʪʨʘ ʧʦʚʳʰʘʝʪ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʫʯʨʝʞʜʝʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʮʠʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʧʦʩʝʪʠʪʝʣʝʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʜʘʧʪʠʚʥʳʝ ʚʠʜʳ ʩʧʦʨʪʘ, ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʮʝʥʪʨ, ʘʨʭʠʪʝʢʪʫʨʥʦ-
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʠʥʢʣʶʟʠʚʥʘʷ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʩʨʝʜʘ, 
ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ. 
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ʌʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʠ ʩʧʦʨʪ ʜʣʷ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʠ ʠʥʚʘʣʠʜʥʦ-
ʩʪʴʶ, ʢʘʢ ʧʦʢʘʟʘʣ ʤʥʦʛʦʣʝʪʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʟʘʨʫʙʝʞʥʳʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʦʧʳʪ, ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ 
ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʠʭ ʬʠʟʠʯʝʩʢʦʡ, ʧʩʠʭʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. ɸʜʘʧʪʠʚʥʳʡ ʩʧʦʨʪ - ʵʪʦ 
ʚʠʜ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʧʦʪʨʝʙʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʚ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ, 
ʨʝʘʣʠʟʘʮʠʠ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʚʦʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʦ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʜʨʫʛʠʭ ʣʶʜʝʡ; ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʦʤ-
ʤʫʥʠʢʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚ ʩʦʮʠʘʣʠʟʘʮʠʠ [1].  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-
ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʧʨʠʥʮʠʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʮʝʥʪʨʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʘʜʘʧʪʠʚʥʦʛʦ ʩʧʦʨʪʘ ʚ ʫʩʣʦʚʠʷʭ ʨʝ-
ʛʠʦʥʘʣʴʥʦʛʦ ʧʦʩʝʣʝʥʠʷ ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʮʝʥʪʨʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʘʜʘʧʪʠʚʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʚ ʨʝʛʠʦʥʘʭ 
[2]. ɺ ʧʨʦʝʢʪʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʠ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ ʮʝʥʪʨʘ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ 
ʠʥʪʝʛʨʘʪʠʚʥʫʶ ʤʦʜʝʣʴ, ʩʦʯʝʪʘʶʱʫʶ ʤʝʜʠʮʠʥʩʢʫʶ, ʬʠʟʠʯʝʩʢʫʶ, ʩʦʮʠʘʣʴʥʫʶ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʨʝʘʙʠ-
ʣʠʪʘʮʠʶ.  ʅʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʩʦʩʪʦʠʪ ʚ ʚʳʷʚʣʝʥʠʠ ʧʨʠʥʮʠʧʘ çʮʝʥʪʨ ʨʝʘʙʠʣʠʪʘʮʠʠ ʤʠʥʠ-
ʛʦʨʦʜè, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʢʘʢ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ, ʘ ʞʠ-
ʚʦʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ ʧʘʮʠʝʥʪʳ ʩʪʘʥʦʚʷʪʩʷ ʞʠʪʝʣʷʤʠ ʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʘ ʚʦʩ-
ʩʪʘʥʦʚʣʝʥʠʷ. 

ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʩʬʦʨʤʠʨʦʚʘʥ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ- ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʟʘ-
ʩʪʨʦʡʢʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʤʧʣʝʢʩʘ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ 
ʙʣʦʢʦʚ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ 
ʟʜʘʥʠʡ, ʥʦ ʠ ʚ ʩʠʩʪʝʤʝ ʚʥʝʰʥʠʭ ʧʝʰʝʭʦʜʥʳʭ ʩʚʷʟʝʡ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʚʢʣʶʯʸʥʥʳʭ ʚ ʦʙ-
ʱʫʶ ʧʣʘʥʠʨʦʚʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʪʝʨʨʠʪʦʨʠʠ (ʨʠʩ. 1). 

 

 
ʉʡʪ. 1. ɼʞʦʞʩʙʤʵʦʴʢ ʨʤʙʦ ʬʰʙʪʫʣʙ 

 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʜʝʣʴʥʦʡ ʟʘʩʪʨʦʡʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʥʦʣʠʪʥʳʤ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʟʜʘ-

ʥʠʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʟʘ ʩʯʸʪ ʚʢʣʶʯʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʜʚʠ-
ʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʦʚʩʝʜʥʝʚʥʳʝ ʤʘʨʰʨʫʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʝʨʝʤʝʱʝʥʠʝ ʤʝʞʜʫ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʤʠ ʙʣʦʢʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʦʚ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʝʨʝ-
ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʟʘ ʩʯʸʪ ʫʤʝʥʴʰʝʥʠʷ ʤʘʩʰʪʘʙʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨ-
ʥʦʡ ʩʨʝʜʳ. 

ʈʘʟʤʝʱʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʧʦʜʯʠʥʝʥʦ ʧʨʠʥʮʠʧʫ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʝʨʘʨʭʠʠ. ʉʧʦʨʪʠʚʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʬʦʨʤʠ-
ʨʫʶʪ ʘʢʪʠʚʥʦʝ ʷʜʨʦ ʟʘʩʪʨʦʡʢʠ, ʪʦʛʜʘ ʢʘʢ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʨʘʟʤʝʱʘ-
ʶʪʩʷ ʚ ʙʦʣʝʝ ʩʧʦʢʦʡʥʳʭ ʟʦʥʘʭ ʫʯʘʩʪʢʘ. ʇʝʰʝʭʦʜʥʳʝ ʤʘʨʰʨʫʪʳ ʠ ʦʪʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘ-
ʶʪ ʥʝʧʨʝʨʳʚʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʚʷʟʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʠ ʣʦʛʠʯʥʫʶ ʥʘʚʠʛʘʮʠʶ. 
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ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʮʝʥʪʨʘ ʘʜʘʧʪʠʚʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʠʩʭʦ-
ʜʷ ʠʟ ʢʦʥʮʝʧʮʠʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʘʢ ʘʨʭʠʪʝʢʪʫʨʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʦʪʣʠ-
ʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʤʧʘʢʪʥʦʡ ʠʣʠ ʢʦʨʠʜʦʨʥʦʡ ʧʣʘʥʠʨʦʚʢʝ, ʚ ʧʨʦʝʢʪʝ ʨʝʘ-
ʣʠʟʦʚʘʥʘ ʙʣʦʯʥʦ-ʩʚʷʟʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʠ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʮʝʣʦʩʪʥʦʩʪʴ ʦʙʲʝʢʪʘ. 

ɺ ʦʩʥʦʚʝ ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʨʝʰʝʥʠʷ ʣʝʞʠʪ ʨʘʟʜʝʣʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʥʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʝ ʙʣʦʢʠ: ʩʧʦʨʪʠʚʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʡ, ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ, ʦʙʱʝʩʪʚʝʥʥʳʡ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ. 
ʂʘʞʜʳʡ ʙʣʦʢ ʦʙʣʘʜʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʣʦʛʠʢʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʭʘʨʘʢʪʝʨʫ ʨʘʟʤʝ-
ʱʘʝʤʳʭ ʬʫʥʢʮʠʡ, ʧʨʠ ʵʪʦʤ ʚʩʝ ʙʣʦʢʠ ʦʙʲʝʜʠʥʝʥʳ ʩʠʩʪʝʤʦʡ ʢʨʳʪʳʭ ʠ ʦʪʢʨʳʪʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʬʦʨ-
ʤʠʨʫʶʱʠʭ ʝʜʠʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʝʨʝʩʝʯʝʥʠʝ ʧʦʪʦʢʦʚ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʥʫʶ ʦʨʠʝʥʪʘʮʠʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʧʦʚʳʩʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʛʠʙʢʦʩʪʴ 
ʟʜʘʥʠʷ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʮʝʥʪʨʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʘʜʘʧʪʠʚʥʦʛʦ ʩʧʦʨʪʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠ-
ʧʳ: 

1. ʇʨʠʥʮʠʧ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʦ-
ʚʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʘ ʥʝ ʦʙʩʣʫʞʠʚʘʝʪ ʬʫʥʢʮʠʶ, ʘ ʬʦʨʤʠʨʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʩʮʝ-
ʥʘʨʠʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʜʚʠʞʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʴʶ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʧʨʦ-
ʮʝʩʩʘ. 

2. ʇʨʠʥʮʠʧ ʙʣʦʯʥʦ-ʩʚʷʟʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʢʘʢ ʘʚʪʦʥʦʤ-
ʥʳʝ, ʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʠ ʚʠʟʫʘʣʴʥʦ ʩʚʷʟʘʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʠ ʘʜʘʧʪʘʮʠʶ ʦʙʲʝʢʪʘ ʢ ʨʘʟʣʠʯʥʳʤ ʩʮʝʥʘʨʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

3. ʇʨʠʥʮʠʧ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʝʨʘʨʭʠʠ. ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚʳʩʪʨʘʠʚʘʝʪ-
ʩʷ ʚʦʢʨʫʛ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʷʜʨʘ, ʧʨʠ ʵʪʦʤ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʜʯʠʥʝʥʳ 
ʦʙʱʝʡ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʠ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ. 

4. ʇʨʠʥʮʠʧ ʠʥʢʣʶʟʠʚʥʦʩʪʠ ʢʘʢ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʨʝʰʝʥʠʷ. ʀʥʢʣʶʟʠʚʥʘʷ ʩʨʝʜʘ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʸʪ 
ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʣʦʛʠʢʠ, ʩʦʤʘʩʰʪʘʙʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʠʥʪʫʠʪʠʚʥʦʡ ʥʘʚʠʛʘʮʠʠ, ʘ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʸʪ ʚʳ-
ʧʦʣʥʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʜʦʩʪʫʧʥʦʩʪʠ. 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʟʜʘʥʠʷ ʮʝʥʪʨʘ ʘʜʘʧʪʠʚʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʆʙʲʸʤ ʟʜʘʥʠʷ 
ʠʤʝʝʪ ʯʸʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʢʦʤʧʦʟʠʮʠʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʯʣʝʥʝʥʠʠ ʠ ʚʠʟʫʘʣʴʥʦʡ 
ʯʠʪʘʝʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʟʦʥ (ʨʠʩ.2).   

 

 
ʉʡʪ. 2. ɹʣʪʧʦʧʥʞʫʩʡʸ ʯʞʦʫʩʙ 

 
ʇʨʝʦʙʣʘʜʘʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʣʠʥʠʡ ʠ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʬʦʨʤ: ʬʦʨʤʘ ʟʜʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʷʟʘʥʥʳʝ ʙʣʦʢʠ [3]. ʋʤʝʨʝʥʥʘʷ ʵʪʘʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʥʠʞʝʥʠʝ ʚʠʟʫʘʣʴʥʦʡ 
ʤʘʩʩʠʚʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ ʠ ʬʦʨʤʠʨʫʶʪ ʘʨʭʠʪʝʢʪʫʨʫ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʢʦʤʬʦʨʪʥʦʝ ʚʦʩʧʨʠʷʪʠʝ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ (ʨʠʩ.3). 
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ʉʡʪ. 3. ɹʣʪʧʦʧʥʞʫʩʡʸ ʯʞʦʫʩʙ 

 
ʉʠʩʪʝʤʘ ʚʥʫʪʨʝʥʥʠʭ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʧʘʥʜʫʩʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʬʘ-

ʩʘʜʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʯʘʩʪʴʶ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʩʨʝʜʳ. ʇʘʥʜʫʩʳ ʠʥʪʝ-
ʛʨʠʨʦʚʘʥʳ ʚ ʦʙʲʸʤ ʟʜʘʥʠʷ ʠ ʬʦʨʤʠʨʫʶʪ ʧʣʘʚʥʳʝ ʤʘʨʰʨʫʪʳ ʧʝʨʝʜʚʠʞʝʥʠʷ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ, ʠʩʢʣʶʯʘʷ 
ʨʝʟʢʠʝ ʧʝʨʝʧʘʜʳ ʚʳʩʦʪ ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ (ʨʠʩ.4).  

 

 
ʉʡʪ. 4. ʏʞʦʫʩ. ɽʞʫʙʤʡ ʭʙʪʙʝʙ 

 
ʂʫʨʜʦʥʝʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤʠ ʧʦʤʝʱʝʥʠʷʤʠ ʠ 

ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʨʘʩʰʠʨʷʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʜʘʥʠʷ ʠ ʚʢʣʶʯʘʷ ʬʘʩʘʜʳ ʚ ʩʪʨʫʢʪʫʨʫ ʧʝʰʝ-
ʭʦʜʥʳʭ ʤʘʨʰʨʫʪʦʚ ʢʦʤʧʣʝʢʩʘ. ʆʥʠ ʚʢʣʶʯʝʥʳ ʚ ʩʠʩʪʝʤʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʠ 
ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʦʥʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʦʪʜʳʭʘ. 
ʅʘʣʠʯʠʝ ʚʥʫʪʨʝʥʥʠʭ ʜʚʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʘʤʝʨʥʫʶ, ʟʘʱʠʱʸʥʥʫʶ ʩʨʝʜʫ, ʩʦʧʦʩʪʘʚʠʤʫʶ ʩ 
ʬʨʘʛʤʝʥʪʘʤʠ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ (ʨʠʩ.5).  
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ʉʡʪ. 5. ʏʞʦʫʩ. ʈʞʩʪʨʞʣʫʡʛʦʧʞ ʡʠʧʚʩʙʟʞʦʡʞ 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ ʮʝʥʪʨʘ ʘʜʘʧʪʠʚʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʦʨʠʝʥʪʠʨʦ-
ʚʘʥʥʳʝ ʥʘ ʩʦʟʜʘʥʠʝ ʮʝʣʦʩʪʥʦʡ ʠʥʢʣʶʟʠʚʥʦʡ ʩʨʝʜʳ. ʂʨʘʪʢʠʡ ʘʥʘʣʠʟ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʧʦʟ-
ʚʦʣʠʣ ʚʳʷʚʠʪʴ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ, ʧʦʚʣʠʷʚʰʠʝ ʥʘ ʭʘʨʘʢʪʝʨ ʟʘʩʪʨʦʡʢʠ ʠ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʫʶ ʩʪʨʫʢ-
ʪʫʨʫ ʦʙʲʝʢʪʘ. ʆʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʚ ʧʨʦʝʢʪʝ ʩʜʝʣʘʥ ʥʘ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʢʦʥʮʝʧʮʠʶ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʟʜʘʥʠʝ 
ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʘʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʩʦʤʘʩ-
ʰʪʘʙʥʦʩʪʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʠʙʢʦʩʪʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʧʨʠʨʦʜʥʳʤ ʦʢʨʫʞʝʥʠʝʤ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ 
ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʬʠʟʠʯʝʩʢʦʤʫ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [4]. 

ʇʦʣʫʯʝʥʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʥʘʣʦʛʠʯʥʳʭ 
ʦʙʲʝʢʪʦʚ ʘʜʘʧʪʠʚʥʦʛʦ ʩʧʦʨʪʘ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʥʘʫʯʥʳʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʘʨʭʠʪʝʢʪʫʨʳ ʠʥʢʣʶʟʠʚʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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Удк 72 
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ИННОВАЦИОННЫХ ТЕХНОЛОГИИЙ И 
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ʫʯʘʱʠʝʩʷ  
ʋʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʜʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢè ʛ. ʄʠʥʩʢ. 

 
                                         ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ:  ʃʠʪʚʠʥʦʚʘ ɸʥʥʘ ɸʥʜʨʝʝʚʥʘ 

ʜʦʮʝʥʪ,  ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʳ çɼʠʟʘʡʥ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳè 
                                                                     ʇʦʣʷʢʦʚʘ ʂʩʝʥʠʷ ʖʨʴʝʚʥʘ 

ʜʦʮʝʥʪ 
 ɹʅʊʋ 

 

ɹʦʦʧʫʙʯʡʸ: ɼʘʥʥʳʡ ʥʘʫʯʥʦ-ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʝʢʪ ʧʦʩʚʷʱʝʥ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʚʣʝʢʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʝʛʦ 
ʢʦʤʧʣʝʢʩʘ ʧʘʚʠʣʴʦʥʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʦʣʦʜʝʞʴ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʨʦʝʢʪʘ ʷʚʣʷ-
ʝʪʩʷ ʩʦʟʜʘʥʠʝ ʛʠʙʢʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʦʙʫʯʝʥʠʝ, ʪʚʦʨʯʝʩʪʚʦ ʠ ʦʪʜʳʭ. ɸʨʭʠʪʝʢʪʫʨ-
ʥʦʝ ʨʝʰʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʦʩʥʦʚʘʥʦ ʥʘ ʢʦʥʮʝʧʮʠʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʧʣʘʚʥʦʩʪʠ ʬʦʨʤ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʠ ʦʢʨʫʛʣʳʭ ʦʙʲʝʤʦʚ ʠ ʤʷʛʢʠʭ ʣʠʥʠʡ. ɺʘʞʥʳʤ ʦʙʨʘʟʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʢʨʫʛ ʠ ʘʩʩʦʮʠ-
ʘʮʠʠ ʩ ʚʦʜʷʥʳʤʠ ʚʦʣʥʘʤʠ, ʩʠʤʚʦʣʠʟʠʨʫʶʱʠʝ ʜʚʠʞʝʥʠʝ, ʨʘʟʚʠʪʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɸʨʭʠʪʝʢʪʫʨʥʦ-ʜʠʟʘʡʥʝʨʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʥʘʫʯʥʦ-ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʝʢʪ, ʢʦʤʧʣʝʢʩ 
ʨʘʟʚʣʝʢʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʠʭ ʧʘʚʠʣʴʦʥʦʚ.[5] 
 
SCIENTIFIC AND CREATIVE PROJECT "ARCHITECTURAL DESIGN OF MODULAR TRANSFORMABLE 
ART OBJECTS AND ART PAVILIONS WITH A COGNITIVE AND DEVELOPMENTAL FUNCTION BASED 

ON INNOVATIVE TECHNOLOGIES AND MATERIALS" 
                                                                       

                                                                     Morozova Ksenia Ruslanovna  
Novik Polina Alexandrovna,  

                        
 Scientific supervisors:  Litvinova Anna Andreevna,  Polyakova Ksenia Yurievna 
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Abstract: This scientific and creative project is dedicated to the development of an entertainment and devel-
opmental complex of pavilions, focused on teenagers and young people. The main objective of the project is to 
create a flexible and comfortable environment that combines learning, creativity and recreation. The architec-
tural solution of the complex is based on the concept of plasticity and smoothness of forms, which is ex-
pressed in the use of rounded volumes and soft lines. An important figurative element is a circle and associa-
tions with water waves, symbolizing movement, development and interaction. 
Keywords: Architectural and design design, scientific and creative project, complex of entertainment and de-
velopmental pavilions. 

 
ɻʛʞʝʞʦʡʞ  
ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʘ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ, ʦʪʜʳʭʘ, ʪʚʦʨʯʝʩʪʚʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 
ʣʶʜʴʤʠ. ʂʦʤʧʣʝʢʩ ʧʦʟʥʘʚʘʪʝʣʴʥʦ-ʨʘʟʚʠʚʘʶʱʠʭ ʧʘʚʠʣʴʦʥʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷ-
ʟʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʫʣʴʪʫʨʥʳʭ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʪʚʦʨʯʝʩʢʠʭ ʤʝ-
ʨʦʧʨʠʷʪʠʡ. ʂʦʤʧʣʝʢʩ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ ʧʘʚʠʣʴʦʥʦʚ ʬʦʨʤʠʨʫʷ ʮʝʣʦʩʪʥʫʶ ʘʨʭʠʪʝʢ-
ʪʫʨʥʫʶ ʩʨʝʜʫ. 

ʄʳ ʨʝʰʠʣʠ ʚʳʙʨʘʪʴ ʤʦʜʫʣʴʥʳʝ ʧʘʚʠʣʴʦʥʳ, ʪʘʢ ʢʘʢ ʵʪʦ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ 
ʠʟ ʵʣʝʤʝʥʪʦʚ(ʤʦʜʫʣʝʡ), ʣʝʛʢʦ ʩʦʝʜʠʥʷʝʤʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɼʣʷ ʥʘʰʠʭ ʧʘʚʠʣʴʦʥʦʚ ʤʳ ʚʳʙʨʘʣʠ ʩʣʝʜʫ-
ʶʱʠʝ ʬʫʥʢʮʠʠ: ʪʝʘʪʨʘʣʴʥʳʡ, ʪʘʥʮʝʚʘʣʴʥʳʡ, ʢʦʚʦʨʢʠʥʛ, ʩʲʝʤʦʯʥʳʡ, ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʠ ʩʢʫʣʴʧʪʫʨʥʘʷ 
ʤʘʩʪʝʨʩʢʘʷ.  

 
ɹʣʫʬʙʤʵʦʧʪʫʵ ʦʙʬʰʦʧʢ ʩʙʚʧʫʴ  
ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʩʚʷʟʘʥʘ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʬʦʨʤ ʟʘʥʷʪʦʩʪʠ ʠ ʩʘʤʦ-

ʨʝʘʣʠʟʘʮʠʠ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʦʣʦʜʝʞʠ. ɺ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʘʟʥʳʤ ʢʫʣʴʪʫʨʥʳʤ ʠ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ  ʦʩʦʙʝʥʥʦ ʚʦʩʪʨʝʙʦʚʘʥʳ ʜʦʩʪʫʧʥʳʝ ʠ ʛʠʙʢʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ, 
ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʟʘʥʠʤʘʪʴʩʷ ʪʚʦʨʯʝʩʪʚʦʤ, ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩ ʧʦʣʴʟʦʡ ʧʨʦʚʦʜʠʪʴ ʩʚʦ-
ʙʦʜʥʦʝ ʚʨʝʤʷ. 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʥʝʧʨʠʚʷʟʘʥʥʦʩʪʴ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʨʝʣʴʝʬʫ ʠ ʪʝʨʨʠʪʦ-
ʨʠʠ. ʂʦʤʧʣʝʢʩ ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʧʦʩʦʙʥʦʝ ʚʥʝʜʨʷʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 
ʩʨʝʜʳ ï ʢʘʢ ʚ ʧʨʠʨʦʜʥʳʡ ʣʘʥʜʰʘʬʪ, ʪʘʢ ʠ ʚ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ.  

 
ɹʩʮʡʫʞʣʫʬʩʦʙʸ ʡʝʞʸ, ʙʩʮʡʫʞʣʫʬʩʦʙʸ ʫʞʥʙ  
ɸʨʭʠʪʝʢʪʫʨʥʘʷ ʠʜʝʷ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʧʣʘʩʪʠʯʥʦʡ, ʪʝʢʫʯʝʡ ʠ ʘʜʘʧʪʠʚʥʦʡ ʩʨʝʜʳ, ʚ 

ʢʦʪʦʨʦʡ ʘʨʭʠʪʝʢʪʫʨʘ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʞʠʚʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʧʦʩʦʙʥʘʷ ʠʟʤʝʥʷʪʴʩʷ, ʩ ʧʦʤʦʱʴʶ ʩʚʦʝʡ 
ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʯʝʣʦʚʝʢʦʤ. ʆʩʥʦʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʥʝʧʨʝʨʳʚ-
ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ ʧʘʚʠʣʴʦʥʳ ʠ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʩʚʷʟʘʥʳ ʧʣʘʚʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ. ʀʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʦʢʨʫʛʣʳʭ ʬʦʨʤ ʠ ʤʦʜʫʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʛʠʙʢʫʶ ʩʨʝʜʫ, ʘʜʘʧʪʠʨʫʶʱʫʶʩʷ ʧʦʜ 
ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ ʠ ʩʮʝʥʘʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʣʷ ʧʨʠʥʷʪʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʜʠʟʘʡʥʝʨʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʢʦʤʧʣʝʢʩʘ ʧʘʚʠʣʴʦʥʦʚ ʥʘ ʦʩʥʦʚʝ ʘʩʩʦʮʠʘ-
ʪʠʚʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʠʜʝʷ ʧʣʘʩʪʠʯʥʦ-
ʩʪʠ ʠ ʧʣʘʚʥʦʩʪʠ.[6] ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʵʪʦʡ ʠʜʝʠ ʥʘ ʦʩʥʦʚʝ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʮʚʝʪʘ 
ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʝʣʴʥʳʭ ʮʚʝʪʦʚ ʚ ʧʘʚʠʣʴʦʥʘʭ ʠ ʙʦʣʝʝ ʷʨʢʠʭ ʮʚʝʪʦʚ ʜʣʷ ʘʨʪ-
ʦʙʲʝʢʪʦʚ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʘʢʮʝʥʪʥʳʝ ʪʦʯʢʠ (ʊʘʙʣʠʮʘ 1).  

ɺ ʧʨʦʝʢʪʝ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʧʘʚʠʣʴʦʥʳ, ʥʦ ʠ ʜʝʢʦʨʘʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʘʨʪ-ʦʙʲʝʢʪʳ  
(ʈʠʩ. 1). ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚʭʦʜʥʳʝ ʘʨʢʠ, ʜʠʟʘʡʥʝʨʩʢʠʝ ʣʘʚʦʯʢʠ, ʫʨʥʳ ʠ ʬʦʥʘʨʠ, ʘ ʪʘʢʞʝ ʣʦʛʦʪʠʧʳ 
ʢʘʞʜʦʛʦ ʧʘʚʠʣʴʦʥʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʘʚʠʣʴʦʥʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʤʷʛʢʦʡ ʧʘʩʪʝʣʴʥʦʡ ʛʘʤʤʝ, ʘʨʪ-ʦʙʲʝʢʪʳ 
ʨʝʰʝʥʳ ʚ ʙʦʣʝʝ ʥʘʩʳʱʝʥʥʳʭ ʠ ʷʨʢʠʭ ʮʚʝʪʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʚʳʩʪʫʧʘʪʴ ʚʳʨʘʟʠʪʝʣʴʥʳʤʠ ʘʢʮʝʥʪʘʤʠ 
ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʘʩʪʝʣʴʥʳʝ ʦʪʪʝʥʢʠ ʧʘʚʠʣʴʦʥʦʚ ʬʦʨʤʠʨʫʶʪ ʥʝʡʪʨʘʣʴʥʳʡ, ʛʘʨʤʦʥʠʯʥʳʡ ʬʦʥ, ʥʘ ʢʦʪʦ-
ʨʦʤ ʷʨʢʠʝ ʦʙʲʝʢʪʳ ʩʪʘʥʦʚʷʪʩʷ ʮʝʥʪʨʘʤʠ ʧʨʠʪʷʞʝʥʠʷ ʠ ʚʠʟʫʘʣʴʥʳʤʠ ʦʨʠʝʥʪʠʨʘʤʠ. 
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ʋʙʚʤʡʯʙ 1  
ʃʧʦʯʞʨʫʬʙʤʵʦʴʞ ʨʩʡʥʞʩʴ ʛʝʧʮʦʧʛʞʦʡʸ 

 
 

ñʂʨʫʛʠ ʥʘ ʚʦʜʝò ʇʘʚʠʣʴʦʥʳ 

 

 

 

ñʇʣʘʩʪʠʢʘò .ɼʝʢʦʨʘʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

 

 

 
çʆʨʛʘʥʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴò ʇʘʚʠʣʴʦʥʳ 
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ʉʡʪ. 1. ɽʞʣʧʩʙʫʡʛʦʴʞ ʶʤʞʥʞʦʫʴ ʡ ʙʩʫ-ʧʚʳʞʣʫʴ 

 
        ɹʩʮʡʫʞʣʫʬʩʦʴʞ ʡ ʙʩʮʡʫʞʣʫʬʩʦʧ-ʝʡʠʙʢʦʞʩʪʣʡʞ ʩʞʱʞʦʡʸ 
 
ɼʣʷ ʧʘʚʠʣʴʦʥʦʚ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʪʨʘʥʩʬʦʨʤʠʨʫʝʤʳʝ ʩʪʝʥʢʠ-ʤʦʜʫʣʠ, ʠʟ ʢʦʪʦʨʳʭ 

ʙʫʜʫʪ ʩʦʙʠʨʘʪʴʩʷ ʧʘʚʠʣʴʦʥʳ. ʌʘʩʘʜʳ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʩʦʟʜʘʚʘʣʠʩʴ ʚ ʫʚʷʟʢʝ ʩ ʢʦʥʮʝʧʮʠʝʡ 
ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʧʣʘʚʥʦʩʪʠ. ɺʦʢʨʫʛ ʧʘʚʠʣʴʦʥʦʚ ʤʳ ʨʝʰʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʣʠʚʥʦʝ ʨʝʟʠʥʦʚʦʝ ʧʦʢʨʳʪʠʝ, 
ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʧʘʚʠʣʴʦʥ ʨʘʩʪʝʢʘʝʪʴʩʷ ʠʣʠ ʩʪʦʠʪ ʥʘ ʚʦʜʝ.  

 
ʋʙʚʤʡʯʙ 2 

ʉʙʠʩʙʚʧʫʙʦʦʴʞ ʨʙʛʡʤʵʧʦʴ 

ʈʙʛʡʤʵʧʦʴ ʁʠʧʚʩʙʟʞʦʡʞ 

ʂʦʚʦʨʢʠʥʛ 
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ʈʙʛʡʤʵʧʦʴ ʁʠʧʚʩʙʟʞʦʡʞ 

ʊʘʥʮʝʚʘʣʴʥʳʡ 

 
ʊʝʘʪʨʘʣʴʥʳʡ 

 
ʉʲʝʤʦʯʥʳʡ 

 
ʉʢʫʣʴʧʪʫʨʥʳʡ 

 
ʍʫʜʦʞʝʩʪʚʝʥʥʳʡ 
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ʈʩʧʞʣʫ çʅʧʝʬʤʵʦʴʞ ʫʩʙʦʪʭʧʩʥʡʩʬʞʥʴ ʨʙʛʡʤʵʧʦʴ ʡ ʙʩʫ-ʧʚʳʞʣʫʴè ʣʙʣ ʪʩʞʝʧʛʙʸ ʥʬʤʵʫʡ-
ʣʧʥʭʧʩʫʦʙʸ ʪʡʪʫʞʥʙ ʛ ʧʚʲʞʪʫʛʞʦʦʧʥ ʩʞʣʩʞʙʯʡʧʦʦʧʥ ʡʤʡ ʬʩʚʙʦʡʠʡʩʧʛʙʦʦʧʥ ʨʩʧʪʫʩʙʦʪʫʛʞ 

ʄʫʣʴʪʠʢʦʤʬʦʨʪʥʦʩʪʴ ʚ ʨʘʤʢʘʭ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʜʠʟʘʡʥʝʨʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʥʷ-
ʪʠʝ ʦ ʩʦʟʜʘʥʠʠ ʩʦʚʝʨʰʝʥʥʦʛʦ ʢʦʥʮʝʧʪʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʦʤʬʦʨʪʘ ʧʫʪʝʤ ʥʘʣʠʯʠʷ ʫ ʘʨʪ-
ʦʙʲʝʢʪʦʚ  ʠ ʧʘʚʠʣʴʦʥʦʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢʠʭ  ʢʘʢ:  

¶ ʆʧʪʠʤʘʣʴʥʘʷ  ʦʨʠʝʥʪʘʮʠʷ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʠʟʙʝʞʘʪʴ ʧʝʨʝʛʨʝʚʘ ʠʣʠ ʦʭʣʘʞʜʝʥʠʷ ʚ ʜʥʠ ʚʳ-
ʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ.[7] 

¶ ʇʨʠʥʷʪʳʝ ʦʙʲʝʤʥʳʝ ʠ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʤʦʜʫʣʠ  ʩʦʤʘʩʰʪʘʙʥʳ ʯʝʣʦʚʝʢʫ ʠ ʬʦʨʤʠʨʫʶʪ ʢʦʤ-
ʬʦʨʪʥʫʶ ʦʙʱʝʩʪʚʝʥʥʫʶ ʩʨʝʜʫ. 

¶ ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʙʪʝʢʘʝʤʘʷ ʬʦʨʤʘ ʤʦʜʫʣʝʡ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦ-
ʟʜʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʤʬʦʨʪʥʦʡ ʠ ʩʧʦʢʦʡʥʦʡ ʩʨʝʜʳ. 

 
ʀʙʣʤʷʰʞʦʡʞ 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʜʠʟʘʡʥʝʨʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʤʦʜʫʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʠʨʫʝʤʳʭ ʧʘʚʠʣʴʦ-
ʥʦʚ ʫʯʠʪʳʚʘʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʫʥʠʢʘʣʴʥʳʡ ʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʦʙʲʝʢʪ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-
ʜʠʟʘʡʥʝʨʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

ʅʘʫʯʥʦ-ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʝʢʪ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʣ ʨʘʟʨʘʙʦʪʢʫ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʥʮʝʧʮʠʠ ʠ ʢʦʥʮʝʧʮʠʠ 
ʮʚʝʪʦʚʦʛʦ ʨʝʰʝʥʠʷ.[6] 

ʇʘʚʠʣʴʦʥʳ ʠʤʝʶʪ ʵʢʦʣʦʛʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʩʚʷʟʠ ʩʦ ʩʧʦʩʦʙʦʤ ʝʛʦ ʚʦʟʚʝʜʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʠ ʢ ʧʝ-
ʨʝʤʝʱʝʥʠʶ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. [7] 

ʊʘʢʦʡ ʧʨʦʝʢʪ, ʩʦʟʜʘʥʥʳʡ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʮʝʧʮʠʝʡ ʠ ʩʪʠʣʝʤ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦ-
ʚʘʥʠʷ, ʥʝ ʪʦʣʴʢʦ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʩʚʦʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʥʦ ʠ ʦʙʱʝʡ ʠʜʝʝʡ ʩʦʟʜʘʥʠʷ ʘʨʭʠʪʝʢ-
ʪʫʨʥʦʛʦ ʦʙʨʘʟʘ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ПРОБЛЕМЫ ПРИМЕНЕНИЯ СОВРЕМЕННЫХ 
МЕТОДОВ КАДАСТРОВОЙ ОЦЕНКИ ОБЪЕКТОВ 
НЕДВИЖИМОСТИ 

Чебулаев Вячеслав Сергеевич 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɿʦʣʦʪʘʨʸʚʘ ʖʣʠʷ ʇʘʚʣʦʚʥʘ  
ʢ.ʥ., ʜʦʮʝʥʪ  

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦ-
ʜʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʜʭʦʜʘʤʠ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʝ (ɻʂʆ) ʠ ʬʘʢʪʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ 
ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʥʘʣʠʟʫ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʤʝʪʦʜʦʚ ʤʘʩ-
ʩʦʚʦʡ ʦʮʝʥʢʠ (ʄʆ), ʧʨʦʙʣʝʤʘʤ ʧʨʠʤʝʥʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠ ʜʦʭʦʜʥʦʛʦ ʧʦʜʭʦʜʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠ-
ʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʟʘʢʨʳʪʦʩʪʠ ʜʘʥʥʳʭ. ɸʚʪʦʨʦʤ ʧʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʣʶ-
ʯʝʚʳʭ ʧʨʦʙʣʝʤ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʘ ʢʦʨʨʝʣʷʮʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʠ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʨʘʟʣʠʯ-
ʥʳʭ ʩʝʛʤʝʥʪʦʚ. ɺʳʷʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʢ ʚʝʨʠʬʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ (GIS). 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ, ʤʘʩʩʦʚʘʷ ʦʮʝʥʢʘ, ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʮʝʥʦ-
ʦʙʨʘʟʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʧʦʜʭʦʜ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʦʨʤʦʞʝʥʠʷ, ɻɹʋ. 
 
CHALLENGES IN THE APPLICATION OF CONTEMPORARY METHODS FOR CADASTRAL VALUATION 

OF REAL ESTATE PROPERTIES 
 

Chebulaev Vyacheslav Sergeevich 
 

Scientific adviser: Zolotareva Julia Pavlovna 
 

Abstract: The article examines the fundamental contradictions between modern methodological approaches 
to state cadastral valuation (SCV) and the actual state of the real estate market. Attention is paid to the analy-
sis of statistical errors in mass appraisal (MA) methods, as well as the challenges of applying the comparative 
and income approaches under conditions of sanction restrictions and limited data transparency. The author 
proposes a classification of key problems and visualizes the correlation between cadastral and market value 
using examples from various property segments. The study identifies the necessity of transitioning from purely 
mathematical modeling to the verification of results using spatial analysis technologies (GIS). 
Keywords: cadastral value, mass appraisal, property taxation, pricing factors, comparative approach, braking 
coefficient. 

 
ʀʥʩʪʠʪʫʪ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʝʨʝʞʠʣ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʨʝʬʦʨʤʠʨʦʚʘ-

ʥʠʷ: ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʳʭ ʦʮʝʥʱʠʢʦʚ (ʜʦ 2020 ʛ.) ʢ ʤʦʥʦʧʦʣʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʙʶʜʞʝʪʥʳʭ 
ʫʯʨʝʞʜʝʥʠʡ (ɻɹʋ). ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʦʮʝʩʩʘ, ʚʳʨʘʞʝʥʥʘʷ ʚʦ ʚʥʝʜʨʝʥʠʠ ʌʝʜʝʨʘʣʴʥʦʡ ʛʦʩʫ-
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ʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çɽʜʠʥʘʷ ʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘè (ʌɻʀʉ ɽʎʇ), ʜʦʣʞʥʘ ʙʳʣʘ 
ʥʠʚʝʣʠʨʦʚʘʪʴ ʩʫʙʲʝʢʪʠʚʥʳʡ ʬʘʢʪʦʨ ʠ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʦʚ. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʩʫʜʝʙʥʘʷ ʠ 
ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʧʨʘʢʪʠʢʘ 2024ï2026 ʛʛ., ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨʦʚ ʦ ʧʝʨʝʩʤʦʪʨʝ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ 
ʦʩʪʘʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʳʩʦʢʠʤ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤʘʪʠʢʠ ʥʘʤʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʪʯʝʪʦʚ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠ-
ʤʦʩʪʠ ʚ 15 ʩʫʙʲʝʢʪʘʭ ʈʌ, ʘ ʪʘʢʞʝ ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟ ʨʝʰʝʥʠʡ ʂʦʤʠʩʩʠʡ ʧʦ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʧʦʨʦʚ ʧʨʠ ʈʦ-
ʩʨʝʝʩʪʨʝ ʟʘ 2025 ʛʦʜ (ʊʘʙʣʠʮʘ 1). 

ʅʘʠʙʦʣʝʝ ʦʩʪʨʦʡ ʧʨʦʙʣʝʤʦʡ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʜʘʥʥʳʭ ɽɻʈʅ 
ʨʝʘʣʴʥʳʤ ʮʝʥʘʤ ʩʜʝʣʦʢ. ɺ ʩʚʷʟʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʨʘʢʪʠʢʠ ʫʢʘʟʘʥʠʷ ʟʘʥʠʞʝʥʥʦʡ ʮʝʥʳ ʚ ʜʦʛʦʚʦʨʘʭ 
ʢʫʧʣʠ-ʧʨʦʜʘʞʠ (ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʅɼʌʃ) ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʟʘʚʳʰʝʥʠʷ (ʜʣʷ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ), 
ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʤʦʜʝʣʠ ʩʪʨʦʷʪʩʷ ʥʘ çʟʘʰʫʤʣʝʥʥʦʡè ʚʳʙʦʨʢʝ. 

 
ʋʙʚʤʡʯʙ 1 

ʊʧʨʧʪʫʙʛʤʞʦʡʞ ʥʞʫʧʝʡʣ ʣʙʝʙʪʫʩʧʛʧʢ ʧʯʞʦʣʡ ʡ ʩʴʦʧʰʦʧʜʧ ʯʞʦʧʧʚʩʙʠʧʛʙʦʡʸ 

ʂʨʠʪʝʨʠʡ 
ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ɻʂʆ 

(ɻɹʋ) 
ʌʘʢʪʠʯʝʩʢʠʡ ʨʳʥʦʢ 
(ʆʮʝʥʱʠʢ) 

ʇʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʪʦʯʥʦʩʪʠ 

ɹʘʟʘ ʩʜʝʣʦʢ ɽɻʈʅ (ʮʝʥʘ ʜʦʛʦʚʦʨʘ) 
ɼʘʥʥʳʝ ʨʠʝʣʪʦʨʩʢʠʭ 
ʙʘʟ (ʎʀɸʅ, ɸʚʠʪʦ, 
ʦʬʝʨʪʘ) 

ɿʘʥʠʞʝʥʠʝ/ʟʘʚʳʰʝʥʠʝ ʙʘʟʳ 
ʨʘʩʯʝʪʘ ʥʘ 15ï30% 

ʋʯʝʪ ʦʙʨʝʤʝ-
ʥʝʥʠʡ 

ʌʦʨʤʘʣʴʥʦʝ ʥʘʣʠʯʠʝ ʚ 
ʚʳʧʠʩʢʝ 

ʌʘʢʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ 
ʥʘ ʣʠʢʚʠʜʥʦʩʪʴ (ʘʨʝʩʪ, 

ʩʝʨʚʠʪʫʪ) 

ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʧʦʪʝʨʠ ʩʪʦʠʤʦ-
ʩʪʠ ʧʨʠ ʧʫʙʣʠʯʥʦʤ ʩʝʨʚʠʪʫʪʝ 

ʊʝʭʥʠʯʝʩʢʦʝ 
ʩʦʩʪʦʷʥʠʝ 

ɼʘʥʥʳʝ ʪʝʭʧʘʩʧʦʨʪʘ 
(ʤʦʛʫʪ ʙʳʪʴ 10-ʣʝʪʥʝʡ 

ʜʘʚʥʦʩʪʠ) 
ɺʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ 

ʅʝʫʯʝʪ ʠʟʥʦʩʘ, ʧʨʠʚʦʜʷʱʠʡ ʢ 
ʟʘʚʳʰʝʥʠʶ ʂʉ ʜʣʷ ʚʝʪʭʠʭ ʆʂʉ 

 
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ (ʫʯʝʪ-

ʥʦʡ) ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʴʶ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʘʥʥʳʭ ɽɻʈʅ ʙʝʟ ʨʳʥʦʯʥʦʡ ʚʝʨʠ-
ʬʠʢʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʝ ʩʤʝʱʝʥʠʷ ʚʳʙʦʨʢʠ. ɺʦ-ʧʝʨʚʳʭ, ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 
ʦʪʢʨʳʪʳʭ ʘʛʨʝʛʘʪʦʨʦʚ (ʦʬʝʨʪ) ʧʨʠʚʦʜʠʪ ʢ ʟʘʧʘʟʜʳʚʘʥʠʶ ʤʦʜʝʣʝʡ ʥʘ 3ï6 ʤʝʩʷʮʝʚ, ʯʪʦ ʢʨʠʪʠʯʥʦ ʚ ʧʝ-
ʨʠʦʜʳ ʚʳʩʦʢʦʡ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʮʝʥ (2024ï2026 ʛʛ.). ɺʦ-ʚʪʦʨʳʭ, ʬʦʨʤʘʣʴʥʳʡ ʫʯʝʪ ʦʙʨʝʤʝʥʝʥʠʡ ʠ ʦʪʩʫʪ-
ʩʪʚʠʝ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʬʠʟʠʯʝʩʢʦʤ ʠʟʥʦʩʝ ʩʦʟʜʘʶʪ çʪʦʢʩʠʯʥʳʡ ʘʢʪʠʚè ʚ ʥʘʣʦʛʦʚʦʡ ʙʘʟʝ: ʚʣʘʜʝʣʝʮ 
ʚʝʪʭʦʛʦ ʩʪʨʦʝʥʠʷ ʚʳʥʫʞʜʝʥ ʜʦʢʘʟʳʚʘʪʴ ʝʛʦ ʥʝʧʨʠʛʦʜʥʦʩʪʴ ʚ ʩʫʜʝ, ʪʦʛʜʘ ʢʘʢ ʤʦʜʝʣʴ ɻɹʋ ʩʯʠʪʘʝʪ ʝʛʦ 
ʫʩʣʦʚʥʦ-ʥʦʚʳʤ ʦʙʲʝʢʪʦʤ. ʕʪʦ ʧʨʷʤʦʝ ʩʣʝʜʩʪʚʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʤʘʩʩʦʚʦʡ ʦʮʝʥʢʦʡ 
ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʦʜʭʦʜʦʤ. 

ɺ ɻʂʆ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʫʜʝʣʴʥʦʛʦ ʧʦʢʘ-
ʟʘʪʝʣʷ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ (ʋʇʂʉ) ʦʪ ʧʣʦʱʘʜʠ. ʆʜʥʘʢʦ ʤʦʜʝʣʴ ʯʘʩʪʦ ʥʝ ʫʯʠʪʳʚʘʝʪ çʵʬʬʝʢʪ ʤʘʩ-
ʰʪʘʙʘè (ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ 1 ʢʚ. ʤ ʧʨʠ ʨʦʩʪʝ ʦʙʱʝʡ ʧʣʦʱʘʜʠ) ʚ ʜʦʣʞʥʦʡ ʤʝʨʝ. 

ʅʘ ʫʯʘʩʪʢʘʭ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ (25ï50 ʩʦʪʦʢ) ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʚʳʰʘʝʪʩʷ 
ʥʘ 20ï40% ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʳʥʢʘ, ʯʪʦ ʧʨʦʚʦʮʠʨʫʝʪ ʚʘʣ ʩʫʜʝʙʥʳʭ ʠʩʢʦʚ ʦʪ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʢʨʫʧʥʳʭ ʜʦʤʦ-
ʚʣʘʜʝʥʠʡ [4]. 

ʇʨʠ ʦʮʝʥʢʝ ʪʦʨʛʦʚʳʭ ʠ ʦʬʠʩʥʳʭ ʮʝʥʪʨʦʚ ɻɹʋ ʦʙʷʟʘʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʚʢʠ ʢʘʧʠʪʘʣʠʟʘʮʠʠ, ʧʫʙ-
ʣʠʢʫʝʤʳʝ ʚ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠʣʠ ʦʧʨʝʜʝʣʷʝʤʳʝ ʥʘ ʦʩʥʦʚʝ ʜʦʣʛʦʩʨʦʯʥʳʭ ʪʨʝʥʜʦʚ. ʆʜʥʘʢʦ ʟʘ ʧʦ-
ʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ ʧʨʦʠʟʦʰʣʦ ʩʪʨʫʢʪʫʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʨʳʥʢʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ: 

1. ʈʦʩʪ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ʎɹ ʈʌ ʜʦ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (ʥʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʩʪʘʪʴʠ ʩʪʘʚ-
ʢʘ ʧʨʝʚʳʰʘʝʪ 18ï20%). 

2. ʋʭʦʜ ʟʘʧʘʜʥʳʭ ʘʨʝʥʜʘʪʦʨʦʚ ʠ ʨʝʣʦʢʘʮʠʷ ʙʠʟʥʝʩʘ. 
ɼʣʷ ʦʬʠʩʦʚ ʢʣʘʩʩʘ B: ʚ ʨʘʩʯʸʪʘʭ ɻɹʋ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʩʪʘʚʢʘ 10ï11%, ʪʦʛʜʘ ʢʘʢ ʪʨʝʙʫʝʤʘʷ ʨʳʥ-

ʢʦʤ ʜʦʭʦʜʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 14ï16%. ʈʘʟʥʠʮʘ ʧʨʠʚʦʜʠʪ ʢ ʟʘʚʳʰʝʥʠʶ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʥʘ 25ï
30%. 
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ɼʣʷ ʩʪʨʠʪ-ʨʠʪʝʡʣʘ: ʩʪʘʚʢʘ ɻɹʋ ð 9ï10% ʧʨʦʪʠʚ ʨʳʥʦʯʥʳʭ 13ï15%. ʇʦʛʨʝʰʥʦʩʪʴ ʜʘʸʪ ʟʘʚʳʰʝ-
ʥʠʝ ʂʉ ʥʘ 20ï25%. 

ɼʣʷ ʩʢʣʘʜʦʚ (Self-storage): ʩʪʘʚʢʘ ɻɹʋ ð 12ï13% ʧʨʠ ʪʨʝʙʫʝʤʦʡ ʨʳʥʢʦʤ 15ï17%. ʀʪʦʛʦʚʦʝ ʟʘ-
ʚʳʰʝʥʠʝ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ð 10ï15%. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʩʧʨʘʚʦʯʥʳʭ ʩʪʘʚʦʢ ʢʘʧʠʪʘʣʠʟʘʮʠʠ (ʧʝʨʠʦʜʘ ʥʠʟʢʠʭ ʢʨʝʜʠʪʥʳʭ 
ʩʪʘʚʦʢ 2022ï2023 ʛʛ.) ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʡ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ ʎɹ ʈʌ 2026 ʛʦʜʘ ʨʘʚʥʦʩʠʣʴʥʦ 
ʨʘʩʯʝʪʫ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ ʚ ʚʘʣʶʪʝ ʜʨʫʛʦʡ ʩʪʨʘʥʳ. ʉʣʝʜʩʪʚʠʝʤ ʷʚʣʷʝʪʩʷ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʵʬʬʝʢʪ 
ʟʘʚʳʰʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ: ʙʦʣʝʝ ʯʝʤ ʥʘ 20ï30% ʚʦ ʚʩʝʭ ʢʣʶʯʝʚʳʭ ʩʝʛʤʝʥʪʘʭ ʢʦʤʤʝʨʯʝʩʢʦʡ 
ʥʝʜʚʠʞʠʤʦʩʪʠ. ʕʪʦ ʥʝ ʧʨʦʩʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ, ʘ ʧʨʷʤʘʷ ʫʛʨʦʟʘ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ, ʯʴʠ ʥʘʣʦʛʦʚʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ ʢʘʜʘʩʪʨʫ (ʠʩʯʠʩʣʷʝʤʳʝ ʦʪ 
1,5ï2% ʂʉ) ʨʘʩʪʫʪ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʧʘʜʘʶʱʝʡ ʜʦʭʦʜʥʦʩʪʠ ʦʙʲʝʢʪʘ. 

ʄʘʩʩʦʚʘʷ ʦʮʝʥʢʘ ʯʘʩʪʦ ʠʛʥʦʨʠʨʫʝʪ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʟʦʥʘʣʴ-
ʥʳʡ ʤʝʪʦʜ - ʫʩʨʝʜʥʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʜʣʷ ʚʩʝʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʢʚʘʨʪʘʣʘ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ. 

ʇʦ ʬʘʢʪʦʨʫ çʐʫʤ ʦʪ ʤʘʛʠʩʪʨʘʣʠè: ʪʝʢʫʱʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ɻɹʋ ʥʝ ʫʯʠʪʳʚʘʝʪ ʝʛʦ (ʦʨʠʝʥʪʠʨʫʝʪʩʷ 
ʪʦʣʴʢʦ ʥʘ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʮʝʥʪʨʘ ʧʦ ʧʨʷʤʦʡ), ʭʦʪʷ ʨʳʥʦʯʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ 
ʜʦ ï15% ʜʣʷ ʧʝʨʚʳʭ ʣʠʥʠʡ. 

ʇʦ ʬʘʢʪʦʨʫ çɺʠʜ ʠʟ ʦʢʥʘ (ʥʘ ʚʦʜʫ/ʣʝʩ)è: ʚ ʤʝʪʦʜʦʣʦʛʠʠ ɻɹʋ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʨʳʥʢʝ 
ʜʘʸʪ ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʜʦ +20%. 

ʇʦ ʬʘʢʪʦʨʫ çʉʦʩʝʜʩʪʚʦ ʩ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʦʡè: ʚ ɻɹʋ ʦʥʦ ʫʯʠʪʳʚʘʝʪʩʷ ʬʦʨʤʘʣʴʥʦ (ʦʛʨʦʤʥʘʷ 
ʟʦʥʘ ʙʝʟ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ), ʥʦ ʨʝʘʣʴʥʦʝ ʚʣʠʷʥʠʝ - ʧʘʜʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʜʦ ï30% ʚ ʨʘʜʠʫʩʝ 500 ʤʝʪʨʦʚ 
[3, ʩ. 15]. 

ʉʨʘʚʥʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦʪʝʟʫ ʦ çGIS-ʩʣʝʧʦʪʝè ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ʤʘʩʩʦʚʦʡ ʦʮʝʥʢʠ. ʇʨʠ-
ʤʝʥʝʥʠʝ ʟʦʥʘʣʴʥʦʛʦ ʤʝʪʦʜʘ, ʫʥʘʩʣʝʜʦʚʘʥʥʦʛʦ ʦʪ ʙʫʤʘʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʟʜʘʝʪ ʩʠʪʫʘ-
ʮʠʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʚ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʠ. ɺ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʢʚʘʨʪʘʣʘ ʚʦʟʥʠʢʘʝʪ 
ʨʝʛʨʝʩʩʠʚʥʘʷ ʰʢʘʣʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ: ʚʣʘʜʝʣʝʮ ʫʯʘʩʪʢʘ ʧʦʜ ʣʠʥʠʝʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʧʣʘʪʠʪ ʩʪʦʣʴʢʦ ʞʝ 
ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʚʣʘʜʝʣʴʮʘ ʫʯʘʩʪʢʘ ʩ ʚʠʜʦʤ ʥʘ ʧʘʨʢʦʚʫʶ ʟʦʥʫ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʵʪʦ ʚʳʨʘʞʘʝʪ-
ʩʷ ʚ ʥʫʣʝʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʦʜʝʣʠ ɻɹʋ ʩ ʬʘʢʪʦʨʘʤʠ ʣʦʢʘʣʴʥʦʛʦ ʦʢʨʫʞʝʥʠʷ (ʰʫʤ, ʚʠʜ, ʩʦʩʝʜʩʪʚʦ), ʢʦʪʦʨʳʝ, 
ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ, ʜʘʶʪ ʜʝʣʴʪʫ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʜʦ Ñ20-30%. ʈʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʫʩʨʝʜ-
ʥʝʥʠʷ ʧʦ ʧʣʦʱʘʜʠ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ Random Forest ʥʘ 
ʦʩʥʦʚʝ ʛʝʦʧʨʠʚʷʟʘʥʥʳʭ ʩʣʦʝʚ OpenStreetMap ʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ [2]. 

ʇʨʠʤʝʥʝʥʠʝ ʝʜʠʥʦʛʦ ʋʇʂʉ ʢʦ ʚʩʝʤ ʫʯʘʩʪʢʘʤ ʜʝʣʘʝʪ ʩʠʩʪʝʤʫ ʨʝʛʨʝʩʩʠʚʥʦʡ - ʚʣʘʜʝʣʝʮ ʭʫʜʰʝʛʦ 
ʫʯʘʩʪʢʘ ʧʣʘʪʠʪ ʥʘʣʦʛ ʧʦ ʩʪʘʚʢʝ ʵʣʠʪʥʦʛʦ ʞʠʣʴʷ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʛʣʘʚʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ: ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 
(Big Data) ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʛʨʷʟʥʳʤ ʠ ʥʝʧʦʣʥʳʤ ʜʘʥʥʳʤ. ʕʪʦ ʧʦʨʦʞʜʘʝʪ ʠʣʣʶʟʠʶ ʪʦʯʥʦʩʪʠ ʨʘʩʯʝʪʘ, ʪʦ-
ʛʜʘ ʢʘʢ ʨʝʘʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ 20% ʩʦʛʣʘʩʥʦ ʩʪ. 22.1 ʌɿ-237 [1]. 

ʇʨʝʜʣʘʛʘʝʤʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ: 
1. ɺʥʝʜʨʝʥʠʝ ʦʙʷʟʘʪʝʣʴʥʦʡ ʚʝʨʠʬʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ɻʂʆ ʯʝʨʝʟ ʘʛʨʝʛʘʪʦʨʳ ʨʳʥʦʯʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʟʘʢʨʝʧʠʪʴ ʤʝʭʘʥʠʟʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʚʝʨʢʠ 
ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʩ ʜʠʘʧʘʟʦʥʦʤ ʮʝʥ ʧʨʝʜʣʦʞʝʥʠʡ ʠʟ ʎʀɸʅ/ɸʚʠʪʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 
ʥʘ ʪʦʨʛ. 

2. ʇʝʨʝʭʦʜ ʦʪ ʟʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʥʝʡʨʦʩʝʪʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʯʠʪʳʚʘʪʴ ʬʘʢʪʦʨʳ ʦʢʨʫʞʝʥʠʷ 
(ʰʫʤ, ʧʣʦʪʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ, ʧʝʰʝʭʦʜʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ) ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʩʥʠʤʢʘʤ ʠ ʢʘʨʪʘʤ 
OpenStreetMap. 

3. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʩʪʘʚʦʢ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʄʝʪʦʜʠʢʘ ʜʦʭʦʜʥʦʛʦ 
ʧʦʜʭʦʜʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʤʝʭʘʥʠʟʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʝʨʝʩʯʝʪʘ ʩʪʘʚʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʢʣʶ-
ʯʝʚʦʡ ʩʪʘʚʢʠ ʎɹ ʈʌ ʧʣʶʩ ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʧʨʝʤʠʷ ʟʘ ʨʠʩʢ (ʥʘʧʨʠʤʝʨ, ʂʉ = ʂʣʶʯʝʚʘʷ ʩʪʘʚʢʘ + 3%). 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʮʝʥʪʨʘʣʠʟʘʮʠʶ ʠ ʮʠʬʨʦʚʠʟʘʮʠʶ, ʜʝ-
ʤʦʥʩʪʨʠʨʫʶʪ ʩʪʨʫʢʪʫʨʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʤʘʩʩʦʚʳʤ ʠʩʢʘʞʝʥʠʷʤ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ. ɻʣʘʚʥʳʤʠ 
ʚʳʟʦʚʘʤʠ ʦʩʪʘʶʪʩʷ: 
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¶ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ɽɻʈʅ; 

¶ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʚ ʨʘʩʯʝʪʘʭ ʜʦʭʦʜʥʦʩʪʠ; 

¶ ʫʧʨʦʱʝʥʥʦʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʙʝʟ ʫʯʝʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ. 
ʈʝʰʝʥʠʝ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʣʝʞʠʪ ʥʝ ʩʪʦʣʴʢʦ ʚ ʩʬʝʨʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʦʮʝʥʢʠ, ʩʢʦʣʴʢʦ 

ʚ ʦʙʣʘʩʪʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʨʝʘʣʴʥʳʤʠ ʨʳʥʦʯʥʳʤʠ ʠʥʜʠʢʘ-
ʪʦʨʘʤʠ ʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 03.07.2016 N 237-ʌɿ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʝè (ʨʝʜ. ʦʪ 

19.12.2024) // ʉʇʉ ʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩ. 
2. ʇʨʠʢʘʟ ʈʦʩʨʝʝʩʪʨʘ ʦʪ 04.08.2021 N ʇ/0336 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʦ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʝè // ʉʇʉ ʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩ. 
3. ʉʪʝʨʥʠʢ ɻ.ʄ., ʉʪʝʨʥʠʢ ʉ.ɻ. ɸʥʘʣʠʟ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʜʣʷ ʮʝʣʝʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ: ʧʨʦ-

ʙʣʝʤʳ ʤʝʪʦʜʦʣʦʛʠʠ // ʀʤʫʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʈʌ. 2025. ˉ 1 (280) ï ʉ. 13ï17. 
4. ʆʪʯʝʪ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻɹʋ ʛ. ʄʦʩʢʚʳ çʎʝʥʪʨ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʣʘʪʝʞʝʡ ʠ ʞʠʣʠʱ-

ʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷè ʟʘ 2025 ʛʦʜ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: https://www.mos.ru/dgi/documents/ 
otchety/view/342160220/ 
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ФАКТОРЫ ФОРМИРОВАНИЯ ДОКУМЕНТАЦИИ 
ПО ПЛАНИРОВКЕ ТЕРРИТОРИИ 
ИСКУССТВЕННЫХ ЗЕМЕЛЬНЫХ УЧАСТКОВ: 
НОРМАТИВНЫЕ ПРОТИВОРЕЧИЯ И ПРАКТИКА 
РЕАЛИЗАЦИИ (НА ПРИМЕРЕ ПРОЕКТА 
«МОРСКОЙ ФАСАД» В САНКТ-ПЕТЕРБУРГЕ) 

ДОВБЫШ Е.А.  
ʤʘʛʠʩʪʨʘʥʪ 
(ʉʇɹɻɸʋ) 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ:ɿʦʣʦʪʘʨʸʚʘ ʖ.ʇ.  

ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ  
 (ʉʇɹɻɸʋ) 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʧʨʠʤʦʨʩʢʠʭ ʛʦʨʦʜʘʭ ʩ ʜʝʬʠʮʠʪʦʤ ʟʝʤʣʠ ʚʩʸ ʯʘʱʝ ʧʨʠʙʝʛʘʶʪ ʢ ʥʘʤʳʚʫ ð ʩʦʟʜʘʥʠʶ ʠʩ-
ʢʫʩʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ (ʀɿʋ). ʅʦ ʢʘʢ ʧʦʜʛʦʪʦʚʠʪʴ ʜʦʢʫʤʝʥʪʘʮʠʶ ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʪʝʨʨʠʪʦʨʠʠ 
(ʇʇʊ), ʝʩʣʠ ʚʦʜʥʦʝ, ʟʝʤʝʣʴʥʦʝ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ? ʄʳ 
ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʝʪʝʨʙʫʨʛʩʢʠʡ ʧʨʦʝʢʪ çʄʦʨʩʢʦʡ ʬʘʩʘʜè ð ʢʨʫʧʥʝʡʰʫʶ ʥʘʤʳʚʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʚ 
ʈʦʩʩʠʠ. ʅʞʫʧʝʧʤʧʜʡʸ ʚʢʣʶʯʘʝʪ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʩʨʘʚʥʠʪʝʣʴʥʦ-
ʧʨʘʚʦʚʦʡ ʤʝʪʦʜ, ʦʙʦʙʱʝʥʠʝ ʜʘʥʥʳʭ ʦ ʩʨʦʢʘʭ ʠ ʧʨʦʮʝʜʫʨʘʭ ʩʦʛʣʘʩʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʩʫʜʝʙʥʦʡ 
ʧʨʘʢʪʠʢʠ. ʉʞʠʬʤʵʫʙʫʴ ʧʦʟʚʦʣʠʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʬʘʢʪʦʨʳ ʧʦ ʩʪʝʧʝʥʠ ʥʦʨʤʘʪʠʚʥʦʡ ʦʧʨʝʜʝʣʸʥʥʦ-
ʩʪʠ (ʜʝʪʝʨʤʠʥʘʥʪʳ, ʦʛʨʘʥʠʯʠʪʝʣʠ, ʘʜʘʧʪʘʪʦʨʳ) ʠ ʚʳʷʚʠʪʴ ʢʣʶʯʝʚʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʚʦʜʥʳʤ, ʟʝ-
ʤʝʣʴʥʳʤ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. ʆʙʬʰʦʙʸ ʦʧʛʡʠʦʙ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʘʚ-
ʪʦʨʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʬʘʢʪʦʨʦʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʢʦʣʣʠʟʠʡ ʥʘ ʩʨʦʢʠ ʠ 
ʩʦʩʪʘʚ ʇʇʊ ʥʘ ʦʩʥʦʚʝ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ. ʈʩʙʣʫʡʰʞʪʣʙʸ ʠʦʙʰʡʥʧʪʫʵ ʩʦʩʪʦʠʪ ʚ ʧʨʝʜʣʦʞʝʥʠʠ ʤʝʨ ʧʦ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʠ ʧʨʦʮʝʜʫʨ ʩʦʛʣʘʩʦʚʘʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʦʨ-
ʤʘʪʠʚʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʚʦʜʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, çʄʦʨʩʢʦʡ 
ʬʘʩʘʜè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. 
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Abstract: In coastal cities with a shortage of land, they are increasingly resorting to alluviation ð the creation 
of artificial land plots. But how to prepare documentation on the planning of the territory (RPT) if water, land 
and urban planning legislation contradict each other? We have analyzed the St. Petersburg Marine Facade 
project, the largest alluvial area in Russia. The methodology includes a systematic analysis of regulatory legal 
acts, a comparative legal method, a synthesis of data on the timing and procedures for approval, as well as an 
analysis of judicial practice. The results made it possible to classify factors according to the degree of 
regulatory certainty (determinants, limiters, adaptors) and identify key contradictions between water, land and 
urban planning legislation. The scientific novelty lies in the development of an author's classification of factors 
and a quantitative assessment of the impact of regulatory conflicts on the timing and composition of the control 
plan based on a specific project. The practical significance lies in the proposal of measures to improve the 
regulatory framework and approval procedures. 
Keywords: artificial land plot, documentation on the planning of the territory, regulatory contradictions, urban 
planning legislation, water legislation, "Marine Facade", St. Petersburg. 

 
ɺʚʝʜʝʥʠʝ 
ʉʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ (ʀɿʋ) ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʩʚʦʙʦʜʥʳʭ ʟʝʤʝʣʴ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ 
ʤʥʦʛʠʭ ʧʨʠʤʦʨʩʢʠʭ ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ. ʈʘʩʰʠʨʝʥʠʝ ʧʦʨʪʦʚʦʡ, ʞʠʣʦʡ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʘ 
ʩʯʸʪ ʥʘʤʳʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʝ ʥʘʨʫʰʘʷ ʩʣʦ-
ʞʠʚʰʠʭʩʷ ʛʦʨʦʜʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʷʨʢʠʡ ʧʨʠʤʝʨ ʪʘʢʦʛʦ 
ʧʦʜʭʦʜʘ: ʧʨʦʝʢʪ çʄʦʨʩʢʦʡ ʬʘʩʘʜè ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɺʘʩʠʣʴʝʚʩʢʦʛʦ ʦʩʪʨʦʚʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝ 
ʙʦʣʝʝ 400 ʛʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʥʘ ʢʦʪʦʨʳʭ ʫʞʝ ʨʘʟʤʝʱʝʥʳ ʧʘʩʩʘʞʠʨʩʢʠʡ ʧʦʨʪ, ʜʝʣʦʚʳʝ ʢʚʘʨʪʘ-
ʣʳ, ʞʠʣʳʝ ʟʦʥʳ ʠ ʦʙʲʝʢʪʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [7; 10]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘʤʳʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʭ ʩʦʟʜʘʥʠʷ ʠ, ʚ 
ʦʩʦʙʝʥʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʪʝʨʨʠʪʦʨʠʠ (ʇʇʊ) ʩʦʧʨʷʞʝʥʦ ʩ ʩʫʱʝʩʪʚʝʥ-
ʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. ʂʘʢ ʦʪʤʝʯʘʶʪ ɽ.ɸ. ɻʘʣʠʥʦʚʩʢʘʷ ʠ ʅ.ɺ. ʂʠʯʠʛʠʥ, çʠʩʢʫʩʩʪʚʝʥʥʳʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ 
ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʳʢʝ ʪʨʸʭ ʦʪʨʘʩʣʝʡ ʧʨʘʚʘ ð ʟʝʤʝʣʴʥʦʛʦ, ʚʦʜʥʦʛʦ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦ-
ʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʮʝʣʠ ʠ ʤʝʪʦʜʳ, ʯʪʦ ʩʦʟʜʘʸʪ ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʢʦʣʣʠʟʠʡè [11]. ɺ ʦʪʣʠʯʠʝ 
ʦʪ çʦʙʳʯʥʳʭè ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ ʇʇʊ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘ-
ʥʠʷ ʠ ʟʘʩʪʨʦʡʢʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʫʯʘʩʪʢʠ ʩʦʟʜʘʶʪʩʷ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʢʦʪʦʨʳʝ ʜʦ ʤʦʤʝʥʪʘ ʥʘʤʳʚʘ 
ʥʝ ʠʤʝʶʪ ʥʠ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʟʝʤʝʣʴ, ʥʠ ʫʪʚʝʨʞʜʸʥʥʳʭ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʛʣʘʤʝʥʪʦʚ. ʕʪʦ ʧʦʨʦʞ-
ʜʘʝʪ ʬʝʥʦʤʝʥ çʥʦʨʤʘʪʠʚʥʦʛʦ ʚʘʢʫʫʤʘè: ʬʦʨʤʘʣʴʥʦ ʧʨʦʮʝʜʫʨʳ ʧʨʦʧʠʩʘʥʳ, ʥʦ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, 
ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʰʝʥʠʷ ʦʩʪʘʶʪʩʷ ʥʝʦʧʨʝʜʝʣʸʥʥʳʤʠ [10]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʧʳʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʄʦʨʩʢʦʡ ʬʘʩʘʜè. ʈʘʟʨʘ-
ʙʦʪʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʇʇʊ ʜʣʷ ʥʘʤʳʚʥʳʭ ʫʯʘʩʪʢʦʚ ʟʘʥʷʣʠ ʚ 2ï3 ʨʘʟʘ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯ-
ʥʳʤʠ ʛʦʨʦʜʩʢʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʩʦʛʣʘʩʫʶʱʠʭ ʦʨʛʘʥʦʚ ʜʦʩʪʠʛʣʦ 12ï14 ʚʤʝʩʪʦ ʪʠʧʠʯʥʳʭ 5ï6 
[10]. ɹʦʣʝʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʇʇʊ ʫʪʚʝʨʞʜʘʣʠʩʴ, ʘ ʟʘʪʝʤ ʦʪʤʝʥʷʣʠʩʴ ʩʫʜʘʤʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʨʠʦʩʪʘʥʦʚʢʝ ʠʥ-
ʚʝʩʪʠʮʠʦʥʥʳʭ ʢʦʥʪʨʘʢʪʦʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʟʜʝʨʞʢʘʤ ʜʣʷ ʛʦʨʦʜʘ ʠ ʠʥʚʝʩʪʦʨʦʚ [18; 19]. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 
ʚʳʷʚʣʝʥʠʝ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʢʠ ʪʝʨʨʠʪʦʨʠʠ ʀɿʋ, ʩʪʘʥʦʚʠʪʩʷ 
ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʥʳʭ ʧʨʦʮʝʜʫʨ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ. 

ʆʙʲʝʢʪ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʪʝʨʨʠʪʦʨʠʠ (ʇʇʊ) ʠʩʢʫʩʩʪʚʝʥʥʳʭ 
ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʈʝʯʴ ʠʜʸʪ ʢʘʢ ʦ ʪʝʢʩʪʦʚʦʡ, ʪʘʢ ʠ ʦ ʛʨʘʬʠʯʝʩʢʦʡ ʯʘʩʪʠ: ʩʭʝʤʳ ʧʣʘʥʠʨʦʚʢʠ, ʧʨʦʝʢʪʳ 
ʤʝʞʝʚʘʥʠʷ, ʢʨʘʩʥʳʝ ʣʠʥʠʠ, ʦʙʦʩʥʦʚʘʥʠʷ. ʅʦ ʛʣʘʚʥʦʝ ð ʤʳ ʩʤʦʪʨʠʤ, ʢʘʢ ʵʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʘʜʘʧʪʠʨʫ-
ʝʪʩʷ ʢ ʥʘʤʳʚʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ, ʛʜʝ ʥʝʪ ʛʦʪʦʚʦʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʩʥʦʚʳ. ʇʨʝʜʤʝʪ ð ʬʘʢʪʦʨʳ, ʢʦʪʦ-
ʨʳʝ ʚʣʠʷʶʪ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʇʇʊ ʜʣʷ ʀɿʋ. ʀʭ ʤʥʦʛʦ: ʧʨʘʚʦʚʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ, 
ʵʢʦʥʦʤʠʯʝʩʢʠʝ. ʆʜʥʘʢʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʤʳ ʫʜʝʣʷʝʤ ʥʦʨʤʘʪʠʚʥʳʤ ʧʨʦʪʠʚʦʨʝʯʠʷʤ ð ʤʝʞʜʫ ɺʦʜʥʳʤ 
ʢʦʜʝʢʩʦʤ, ɿʝʤʝʣʴʥʳʤ ʢʦʜʝʢʩʦʤ ʠ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʜʝʢʩʦʤ. ʀʤʝʥʥʦ ʦʥʠ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, 
ʩʦʟʜʘʶʪ ʛʣʘʚʥʳʝ ʟʘʜʝʨʞʢʠ ʠ ʨʠʩʢʠ. 
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ʎʝʣʴ ð ʚʳʷʚʠʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʵʪʠ ʬʘʢʪʦʨʳ ʥʘ ʧʨʠʤʝʨʝ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ. ɼʣʷ ʵʪʦʛʦ 
ʤʳ ʘʥʘʣʠʟʠʨʫʝʤ çʄʦʨʩʢʦʡ ʬʘʩʘʜè ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ: ʢʘʢ ʪʘʤ ʨʘʟʨʘʙʘʪʳʚʘʣʠ ʇʇʊ, ʩ ʢʘʢʠʤʠ ʢʦʣʣʠ-
ʟʠʷʤʠ ʩʪʦʣʢʥʫʣʠʩʴ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʠ ʩʠʣ ʫʰʣʦ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʤʳ ʭʦʪʠʤ 
ʥʝ ʧʨʦʩʪʦ ʦʧʠʩʘʪʴ ʧʨʦʙʣʝʤʳ, ʥʦ ʠ ʧʨʝʜʣʦʞʠʪʴ ʢʦʥʢʨʝʪʥʳʝ ʤʝʨʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʥʦʨʤʘʪʠʚʥʦʛʦ ʨʝʛʫʣʠ-
ʨʦʚʘʥʠʷ ʠ ʧʨʦʮʝʜʫʨ ʩʦʛʣʘʩʦʚʘʥʠʷ. 

ʇʨʦʙʣʝʤʘʪʠʢʘ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʦʩʚʝʱʝʥʘ ʚ ʨʘʙʦʪʘʭ ɽ.ɸ. ɻʘ-
ʣʠʥʦʚʩʢʦʡ, ʅ.ɺ. ʂʠʯʠʛʠʥʘ, ɼ.ʆ. ʉʠʚʘʢʦʚʘ, ʅ.ʅ. ʄʝʣʴʥʠʢʦʚʘ, ʢʦʪʦʨʳʝ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʤʝʞʦʪʨʘʩ-
ʣʝʚʦʤ ʭʘʨʘʢʪʝʨʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʦʜʥʦʛʦ, ʟʝʤʝʣʴʥʦʛʦ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴ-
ʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ɻʘʣʠʥʦʚʩʢʘʷ ʠ ʂʠʯʠʛʠʥ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʀɿʋ çʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʳʢʝ ʪʨʸʭ 
ʦʪʨʘʩʣʝʡ ʧʨʘʚʘ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʮʝʣʠ ʠ ʤʝʪʦʜʳ, ʯʪʦ ʩʦʟʜʘʸʪ ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ 
ʜʣʷ ʢʦʣʣʠʟʠʡè [11]. ʄʝʣʴʥʠʢʦʚ ʚʚʦʜʠʪ ʧʦʥʷʪʠʝ çʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘè ʀɿʋ, ʫʢʘʟʳʚʘʷ ʥʘ ʥʘʣʠʯʠʝ ʫ ʪʘʢʠʭ 
ʦʙʲʝʢʪʦʚ ʧʝʨʠʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʴ ʦʙʷʟʘʥ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʭ ʧʦʪʨʝʙʠ-
ʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ ʩʙʣʠʞʘʝʪ ʀɿʋ ʩ ʦʙʲʝʢʪʘʤʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ [12; 13]. 

ɺʦʧʨʦʩʳ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɸ.ɸ. ʄʘʢʘ-
ʨʦʚʦʡ, ʖ.ɺ. ʊʨʫʥʮʝʚʩʢʦʛʦ, ʦʜʥʘʢʦ ʩʧʝʮʠʬʠʢʘ ʀɿʋ ʚ ʥʠʭ ʥʝ ʚʳʜʝʣʝʥʘ. ʉʫʤʘʢʦʚʘ ʘʥʘʣʠʟʠʨʫʝʪ ʦʩʦʙʝʥ-
ʥʦʩʪʠ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʀɿʋ ʠ ʚʳʷʚʣʷʝʪ ʧʨʘʚʦʚʫʶ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʝʜʠ-
ʥʳʭ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʫʯʸʪ [14]. ʀʚʘʥʦʚʘ ʧʦʜʯʸʨʢʠʚʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʠʨʦʜʦ-
ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʘʤʳʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʦʙʦʛʦ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʘ ʀɿʋ [15]. 
ʂʫʜʞʝʚʘ ʠ ɻʨʦʦ ʦʧʠʩʳʚʘʶʪ ʧʨʦʮʝʜʫʨʥʳʝ ʘʩʧʝʢʪʳ ʩʦʟʜʘʥʠʷ ʀɿʋ, ʚʢʣʶʯʘʷ ʩʦʛʣʘʩʦʚʘʥʠʷ, ʘʫʢʮʠʦʥʳ ʠ 
ʜʦʛʦʚʦʨʥʳʝ ʦʪʥʦʰʝʥʠʷ [16; 17]. 

ʅʦʨʤʘʪʠʚʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʀɿʋ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʚ ʧʦʩʪʘʪʝʡʥʦʤ 
ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ˉ 246-ʌɿ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɽ.ɸ. ɻʘʣʠʥʦʚʩʢʦʡ, ʛʜʝ ʜʝʪʘʣʴʥʦ ʨʘʩ-
ʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʣʣʠʟʠʠ ʤʝʞʜʫ ɺʦʜʥʳʤ ʠ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʜʝʢʩʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʢʘ ʨʝʘʣʠʟʘʮʠʠ 
ʧʨʦʝʢʪʘ çʄʦʨʩʢʦʡ ʬʘʩʘʜè [10]. ʉʫʜʝʙʥʘʷ ʧʨʘʢʪʠʢʘ ʧʦ ʜʝʣʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʦʩʧʘʨʠʚʘʥʠʝʤ ʇʇʊ ʜʣʷ 
ʥʘʤʳʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʝʰʝʥʠʷʭ ɸʨʙʠʪʨʘʞʥʦʛʦ ʩʫʜʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠ ʃʝʥʠʥʛʨʘʜ-
ʩʢʦʡ ʦʙʣʘʩʪʠ [18; 19]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʙʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʨʘʚʦʚʳʝ ʘʩʧʝʢʪʳ ʀɿʋ ʚ ʦʪ-
ʨʳʚʝ ʦʪ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʣʠʙʦ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʦʙʱʠʭ ʚʦʧʨʦʩʘʭ ʇʇʊ ʙʝʟ ʫʯʸʪʘ 
ʩʧʝʮʠʬʠʢʠ ʥʘʤʳʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʚʦʩʧʦʣʥʷʝʪ ʵʪʦʪ ʧʨʦʙʝʣ, ʦʙʲʝʜʠʥʷʷ ʧʨʘʚʦʚʦʡ 
ʘʥʘʣʠʟ ʩ ʧʨʦʝʢʪʥʳʤ ʦʧʳʪʦʤ. 

 
ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ 
ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʱʝʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ (ʩʠ-

ʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʩʨʘʚʥʝʥʠʝ, ʦʙʦʙʱʝʥʠʝ) ʠ ʩʧʝʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʳʭ ʤʝʪʦʜʦʚ (ʬʦʨʤʘʣʴʥʦ-ʁ ʨʠʜʠʯʝʩʢʠʡ, 
ʩʨʘʚʥʠʪʝʣʴʥʦ-ʧʨʘʚʦʚʦʡ). ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢ-
ʪʘʤʠ (ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʌ, ɺʦʜʥʳʡ ʢʦʜʝʢʩ ʈʌ, ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 246-ʌɿ, ʧʨʠʢʘʟ ʄʠʥ-
ʩʪʨʦʷ ˉ 738/ʧʨ). ʌʦʨʤʘʣʴʥʦ-ʁ ʨʠʜʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʨʠʤʝʥʸʥ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʦʣʣʠʟʠʡ ʠ ʧʨʦʙʝʣʦʚ ʚ ʟʘ-
ʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. ʉʨʘʚʥʠʪʝʣʴʥʦ-ʧʨʘʚʦʚʦʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʨʦʮʝʜʫʨ ʨʘʟʨʘʙʦʪʢʠ 
ʇʇʊ ʜʣʷ ʀɿʋ ʠ ʜʣʷ çʦʙʳʯʥʳʭè ʪʝʨʨʠʪʦʨʠʡ. 

ʕʤʧʠʨʠʯʝʩʢʫʶ ʙʘʟʫ ʩʦʩʪʘʚʠʣʠ: 
¶ ʪʝʢʩʪʳ ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʠ ʧʦʜʟʘʢʦʥʥʳʭ ʘʢʪʦʚ [1ï9]; 
¶ ʧʦʩʪʘʪʝʡʥʳʡ ʢʦʤʤʝʥʪʘʨʠʡ ʢ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ˉ 246-ʌɿ [10]; 
¶ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʠ ʤʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʡ [11ï17]; 
¶ ʩʫʜʝʙʥʳʝ ʘʢʪʳ ɸʨʙʠʪʨʘʞʥʦʛʦ ʩʫʜʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʜʝʣʘʤ ˉ 

ɸ56-23456/2010 ʠ ˉ ɸ56-78901/2015 [18; 19]; 
¶ ʦʪʢʨʳʪʳʝ ʜʘʥʥʳʝ ʦ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʄʦʨʩʢʦʡ ʬʘʩʘʜè, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ʦʬʠʮʠʘʣʴ-

ʥʳʭ ʦʪʯʸʪʘʭ ʠ ʢʦʤʤʝʥʪʘʨʠʷʭ [10]. 
ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʦʬʠʮʠʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ ʨʝʰʝʥʠʷ ʩʫ-

ʜʦʚ, ʚʩʪʫʧʠʚʰʠʝ ʚ ʟʘʢʦʥʥʫʶ ʩʠʣʫ. ɸʥʘʣʠʟ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ (case study) ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʨʝʘʣʴʥʳʝ 
ʤʝʭʘʥʠʟʤʳ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ, ʥʝʜʦʩʪʫʧʥʳʝ ʧʨʠ ʯʠʩʪʦ ʥʦʨʤʘʪʠʚʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 
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ʉʞʠʬʤʵʫʙʫʴ 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʇʇʊ ʀɿʋ. ʈʩʧʫʡʛʧʩʞʰʡʞ ʥʞʟʝʬ ʛʧʝʦʴʥ ʡ ʜʩʙʝʧʪʫʩʧʡʫʞʤʵʦʴʥ ʠʙʣʧʦʧʝʙʫʞʤʵ-
ʪʫʛʧʥ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʜʫʨ: ʩʦʟʜʘ-
ʥʠʝ ʀɿʋ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʧʦʣʴʟʦʚʘʥʠʝ (ʩʪ. 11 ɺʂ ʈʌ) ʠ ʨʝʰʝʥʠʷ 
ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʦʨʛʘʥʘ ʦ ʩʦʟʜʘʥʠʠ ʀɿʋ (ɿʘʢʦʥ ˉ 246-ʌɿ). ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ çʣʦʛʠʯʝʩʢʦʤʫ 
ʢʨʫʛʫè, ʢʦʛʜʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʇʇʊ ʥʝʦʙʭʦʜʠʤʳ ʛʨʘʥʠʮʳ ʫʯʘʩʪʢʘ, ʘ ʜʣʷ ʫʪʚʝʨʞʜʝʥʠʷ ʛʨʘʥʠʮ ʥʫʞʝʥ ʧʨʦ-
ʝʢʪ ʧʣʘʥʠʨʦʚʢʠ. ɺ ʧʨʦʝʢʪʝ çʄʦʨʩʢʦʡ ʬʘʩʘʜè ʵʪʦ ʚʳʟʚʘʣʦ ʩʫʜʝʙʥʳʝ ʦʩʧʘʨʠʚʘʥʠʷ ʠ ʟʘʜʝʨʞʢʫ ʥʘʯʘʣʘ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʦʣʝʝ ʯʝʤ ʥʘ ʜʚʘ ʛʦʜʘ [18]. 

ʆʞʧʨʩʞʝʞʤʹʦʦʧʪʫʵ ʥʧʥʞʦʫʙ ʨʩʧʛʞʝʞʦʡʸ ʜʧʪʬʝʙʩʪʫʛʞʦʦʧʢ ʶʣʧʤʧʜʡʰʞʪʣʧʢ ʶʣʪʨʞʩʫʡʠʴ 
(ɼʖʖ) ʧʦʨʦʞʜʘʝʪ çʜʚʦʡʥʫʶè ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ: ʥʝʬʦʨʤʘʣʴʥʫʶ ʥʘ ʫʨʦʚʥʝ ʇʇʊ ʠ ʬʦʨʤʘʣʴʥʫʶ ʥʘ 
ʩʪʘʜʠʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɺ çʄʦʨʩʢʦʤ ʬʘʩʘʜʝè ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ (ʟʦʥʳ ʥʝʨʝʩʪʘ, ʛʣʫ-
ʙʠʥʘ ʜʥʦʫʛʣʫʙʣʝʥʠʷ) ʚʳʷʚʣʷʣʠʩʴ ʧʦʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ ʇʇʊ, ʯʪʦ ʧʦʪʨʝʙʦʚʘʣʦ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʦʢʫʤʝʥʪʘ-
ʮʠʠ ʚ ʪʝʯʝʥʠʝ 18 ʤʝʩʷʮʝʚ [10]. 

ʆʞʪʧʧʫʛʞʫʪʫʛʡʞ ʫʡʨʧʛʴʮ ʫʩʞʚʧʛʙʦʡʢ ʣ ʈʈʋ ʪʨʞʯʡʭʡʣʞ ʁʀʌ (ʇʨʠʢʘʟ ʄʠʥʩʪʨʦʷ ˉ 738/ʧʨ) 
ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʯʘʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʛʨʘʥʠʮ ʜʥʦʫʛʣʫʙʠʪʝʣʴ-
ʥʳʭ ʨʘʙʦʪ, ʟʦʥ ʦʪʚʘʣʦʚ ʛʨʫʥʪʘ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʚʳʥʫʞʜʝʥʳ ʩʦʟʜʘʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʭʝʤʳ, ʯʪʦ ʩʥʠ-
ʞʘʝʪ ʶʨʠʜʠʯʝʩʢʫʶ ʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʠ ʩʣʫʞʠʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʪʢʘʟʦʚ ʚ ʩʦʛʣʘʩʦʚʘʥʠʠ [8; 10]. 

ʉʙʠʜʩʙʦʡʰʞʦʡʞ ʨʧʤʦʧʥʧʰʡʢ ʥʞʟʝʬ ʬʩʧʛʦʸʥʡ ʛʤʙʪʫʡ ʧʨʠʚʦʜʠʪ ʢ ʧʘʨʘʣʣʝʣʴʥʦʤʫ ʩʫʱʝʩʪʚʦʚʘ-
ʥʠʶ ʜʚʫʭ çʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪè: ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ (ʛʦʨʦʜʩʢʦʡ) ʠ ʚʦʜʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ (ʬʝʜʝʨʘʣʴʥʦʡ). 
ʆʪʩʫʪʩʪʚʠʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʇʇʊ ʩ ʬʝʜʝʨʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ (ʈʦʩʤʦʨʨʝʯʬʣʦʪ, ʈʦʩʚʦʜʨʝ-
ʩʫʨʩʳ) ʚʳʟʚʘʣʦ ʧʝʨʝʩʝʯʝʥʠʝ ʢʨʘʩʥʳʭ ʣʠʥʠʡ, ʫʪʚʝʨʞʜʸʥʥʳʭ ʛʦʨʦʜʦʤ, ʩ ʟʦʥʘʤʠ ʘʢʚʘʪʦʨʠʠ, ʟʘʨʝʟʝʨʚʠ-
ʨʦʚʘʥʥʳʤʠ ʜʣʷ ʬʝʜʝʨʘʣʴʥʳʭ ʥʫʞʜ [10, ʩ. 66]. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʦʝʢʪʘ çʄʦʨʩʢʦʡ ʬʘʩʘʜè ʚʳʜʝʣʝʥʳ ʪʨʠ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ ʧʦ ʩʪʝʧʝʥʠ ʥʦʨʤʘ-
ʪʠʚʥʦʡ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʫ ʚʣʠʷʥʠʷ. 

ʍʙʣʫʧʩʴ-ʝʞʫʞʩʥʡʦʙʦʫʴ (ʟʹʪʫʣʡʞ) ï ʧʘʨʘʤʝʪʨʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ ʠʣʠ ʨʝ-
ʰʝʥʠʷʤʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʥʝ ʧʦʜʣʝʞʘʱʠʝ ʠʟʤʝʥʝʥʠʶ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʇʇʊ: ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ 
ʀɿʋ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʨʝʛʣʘʤʝʥʪʳ, ʢʨʘʩʥʳʝ ʣʠʥʠʠ, ʪʨʝʙʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠ-
ʪʳ. ʇʨʠʤʝʨ: ʦʪʩʪʫʧʣʝʥʠʝ ʦʪ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʧʦʨʪʦʚʘʷ ʬʫʥʢʮʠʷ ʟʘʤʝʥʝʥʘ ʞʠʣʦʡ) ʧʨʠʚʝʣʦ ʢ ʩʫʜʝʙʥʦʤʫ 
ʦʩʧʘʨʠʚʘʥʠʶ ʇʇʊ, ʧʨʠʟʥʘʥʠʶ ʝʸ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʡ, ʧʦʚʪʦʨʥʦʡ ʨʘʟʨʘʙʦʪʢʝ (+18 ʤʝʩ., >50 ʤʣʥ ʨʫʙ.) [18; 10]. 

ʍʙʣʫʧʩʴ-ʧʜʩʙʦʡʰʡʫʞʤʡ (ʬʪʤʧʛʦʧ-ʟʹʪʫʣʡʞ) ï ʧʨʠʨʦʜʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʞʝʥʝʨʥʦ-
ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚʳʷʚʣʷʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʳʩʢʘʥʠʡ: ʛʣʫʙʠʥʘ ʘʢʚʘʪʦʨʠʠ, ʭʘʨʘʢʪʝʨ ʜʦʥʥʳʭ ʦʪʣʦ-
ʞʝʥʠʡ, ʟʦʥʳ ʥʝʨʝʩʪʘ, ʩʣʘʙʳʝ ʛʨʫʥʪʳ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʇʨʠʤʝʨʳ: ʥʝʫʯʸʪ ʟʦʥ 
ʥʝʨʝʩʪʘ ʧʨʠʚʸʣ ʢ ʧʨʝʜʧʠʩʘʥʠʶ ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨʘ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʛʨʘʥʠʮ (+12 ʤʝʩ., ʫʜʦʨʦʞʘʥʠʝ ʥʘ 15%) 
[19]; ʥʝʫʯʸʪ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʰʧʫʥʪʦʚʦʛʦ ʦʛʨʘʞʜʝʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʇʇʊ ʜʣʷ ʜʝʣʦʚʦʛʦ 
ʢʚʘʨʪʘʣʘ ï ʢ ʚʥʝʩʝʥʠʶ ʠʟʤʝʥʝʥʠʡ ʚ ʇʇʊ (+18 ʤʝʩ., ʫʜʦʨʦʞʘʥʠʝ ʥʘ 20%) [10]. 

ʍʙʣʫʧʩʴ-ʙʝʙʨʫʙʫʧʩʴ (ʜʡʚʣʡʞ) ï ʧʝʨʝʤʝʥʥʳʝ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʲʶʥʢʪʫʨʳ, ʠʥʚʝ-
ʩʪʠʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ: ʵʪʘʧʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ ʤʝʨʦ-
ʧʨʠʷʪʠʷ, ʠʟʤʝʥʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ. ʇʨʠʤʝʨ: ʦʪʩʫʪʩʪʚʠʝ ʵʪʘʧʥʦʩʪʠ ʚ ʧʝʨʚʦʥʘ-
ʯʘʣʴʥʦʡ ʇʇʊ ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʫʪʚʝʨʞʜʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʪʨʸʭ ʵʪʘʧʦʚ 
ʥʘʤʳʚʘ, ʯʪʦ ʫʚʝʣʠʯʠʣʦ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʥʘ 30% [10]. 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʩʨʦʢʠ ʠ ʩʦʩʪʘʚ ʇʇʊ ʧʦʢʘʟʘʣʘ: 
¶ ʩʨʝʜʥʠʡ ʩʨʦʢ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʇʇʊ ʜʣʷ ʥʘʤʳʚʥʳʭ ʫʯʘʩʪʢʦʚ ʩʦʩʪʘʚʠʣ 24ï36 ʤʝʩʷʮʝʚ 

ʧʨʦʪʠʚ 6ï12 ʤʝʩʷʮʝʚ ʜʣʷ ʦʙʳʯʥʳʭ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ; 
¶ ʢʦʣʠʯʝʩʪʚʦ ʩʦʛʣʘʩʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 5ï6 ʜʦ 12ï14; 
¶ ʚ ʩʫʜʝʙʥʦʤ ʧʦʨʷʜʢʝ ʦʩʧʦʨʝʥʦ ʥʝ ʤʝʥʝʝ ʪʨʸʭ ʇʇʊ, ʯʪʦ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʣʦ ʨʝʘʣʠʟʘʮʠʶ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʳʭ ʢʦʥʪʨʘʢʪʦʚ ʥʘ ʩʨʦʢ ʜʦ 2 ʣʝʪ [10]. 
ʉʦʩʪʘʚ ʇʇʊ ʙʳʣ ʨʘʩʰʠʨʝʥ ʟʘ ʩʯʸʪ ʚʢʣʶʯʝʥʠʷ ʩʭʝʤ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʢʘʨʪ ʜʥʦʫʛʣʫ-

ʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʟʦʥ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢʚʘʪʦʨʠʠ, ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʚʦʣʥʦʚʦʛʦ ʨʝʞʠʤʘ ʠ ʦʮʝʥʦʢ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʠʜʨʦʙʠʦʥʪʦʚ [10]. 
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ʋʙʚʤʡʯʙ 1 
ʈʧʪʤʞʝʪʫʛʡʸ ʡʜʦʧʩʡʩʧʛʙʦʡʸ ʭʙʣʫʧʩʧʛ ʨʩʡ ʭʧʩʥʡʩʧʛʙʦʡʡ  

ʈʈʋ ʁʀʌ (ʦʙ ʨʩʡʥʞʩʞ ʨʩʧʞʣʫʙ çʅʧʩʪʣʧʢ ʭʙʪʙʝè) 

ɻʨʫʧʧʘ ʬʘʢʪʦʨʦʚ ʇʨʠʤʝʨ ʠʟ ʧʨʦʝʢʪʘ ʇʦʩʣʝʜʩʪʚʠʷ ʠʛʥʦʨʠʨʦʚʘʥʠʷ 

ɼʝʪʝʨʤʠʥʘʥʪʳ 
ʆʪʩʪʫʧʣʝʥʠʝ ʦʪ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘ-
ʯʝʥʠʷ (ʧʦʨʪ vs ʞʠʣʴʸ) 

ʉʫʜʝʙʥʦʝ ʦʩʧʘʨʠʚʘʥʠʝ, ʧʦʚʪʦʨʥʘʷ ʨʘʟʨʘʙʦʪʢʘ 
(+18 ʤʝʩ., >50 ʤʣʥ ʨʫʙ.) [18] 

ʆʛʨʘʥʠʯʠʪʝʣʠ ʅʝʫʯʸʪ ʟʦʥ ʥʝʨʝʩʪʘ 
ʇʨʝʜʧʠʩʘʥʠʝ ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨʘ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ 
ʛʨʘʥʠʮ (+12 ʤʝʩ., ʫʜʦʨʦʞʘʥʠʝ ʥʘ 15%) [19] 

ʆʛʨʘʥʠʯʠʪʝʣʠ 
ʅʝʫʯʸʪ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʠ ʰʧʫʥ-
ʪʦʚʦʛʦ ʦʛʨʘʞʜʝʥʠʷ 

ɺʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʇʇʊ (+18 ʤʝʩ., ʫʜʦʨʦʞʘʥʠʝ 
ʥʘ 20%) [10, ʩ. 66] 

ɸʜʘʧʪʘʪʦʨʳ ʆʪʩʫʪʩʪʚʠʝ ʵʪʘʧʥʦʩʪʠ 
ʇʝʨʝʫʪʚʝʨʞʜʝʥʠʝ ʇʇʊ ʜʣʷ ʢʘʞʜʦʛʦ ʵʪʘʧʘ, ʫʚʝʣʠ-
ʯʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 30% [10, ʩ. 15] 

 
ʇʚʪʬʟʝʞʦʡʞ 
ɺʳʷʚʣʝʥʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʚʳʚʦʜʘʤʠ ɻʘʣʠʥʦʚʩʢʦʡ 

ʠ ʂʠʯʠʛʠʥʘ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʦʜʥʦʛʦ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ [11]. ɺ ʪʦ 
ʞʝ ʚʨʝʤʷ ʥʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʧʝʨʚʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʝʪ ʚʣʠʷʥʠʝ ʵʪʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʥʘ 
ʩʨʦʢʠ ʠ ʩʦʩʪʘʚ ʇʇʊ ʥʘ ʧʨʠʤʝʨʝ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ. 

ʉ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʬʝʥʦʤʝʥʝ çʥʦʨʤʘʪʠʚʥʦʛʦ ʚʘʢʫʫʤʘè: ʬʦʨʤʘʣʴʥʦ 
ʧʨʦʮʝʜʫʨʳ ʧʨʦʧʠʩʘʥʳ, ʥʦ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 
ʨʝʰʝʥʠʷ ʥʝ ʦʧʨʝʜʝʣʝʥʳ. ʕʪʦ ʧʦʨʦʞʜʘʝʪ çʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʣʦʚʫʰʢʠè, ʢʦʛʜʘ ʫʯʘʩʪʥʠʢʠ ʧʨʦʮʝʩʩʘ (ʟʘ-
ʩʪʨʦʡʱʠʢʠ, ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ, ʦʨʛʘʥʳ ʚʣʘʩʪʠ) ʚʳʥʫʞʜʝʥʳ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ 
ʥʝ ʦʙʣʘʜʘʝʪ ʧʦʣʥʦʡ ʢʘʨʪʠʥʦʡ ʪʨʝʙʦʚʘʥʠʡ. ɺʦʟʥʠʢʘʝʪ ʩʪʨʘʪʝʛʠʷ çʩʦʛʣʘʩʦʚʘʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶè: ʢʘʞʜʳʡ 
ʧʦʩʣʝʜʫʶʱʠʡ ʦʨʛʘʥ ʧʳʪʘʝʪʩʷ çʧʦʜʩʪʨʘʭʦʚʘʪʴʩʷè, ʪʨʝʙʫʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʯʪʦ ʚʝʜʸʪ ʢ ʨʘʟ-
ʨʘʩʪʘʥʠʶ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʟʘʪʷʛʠʚʘʥʠʶ ʩʨʦʢʦʚ [10]. 

ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʢʘʞʜʦʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ ʚʣʝʯʸʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʀʛ-
ʥʦʨʠʨʦʚʘʥʠʝ ʜʝʪʝʨʤʠʥʘʥʪʦʚ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʚʝʜʸʪ ʢ ʦʪʢʘʟʫ ʚ ʫʪʚʝʨʞʜʝʥʠʠ ʠʣʠ ʩʫʜʝʙʥʦʤʫ ʦʩʧʘʨʠʚʘ-
ʥʠʶ. ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʦʛʨʘʥʠʯʠʪʝʣʝʡ ʜʝʣʘʝʪ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠ ʠʣʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʤʠ. ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʘʜʘʧʪʘʪʦʨʦʚ ʣʠʰʘʝʪ ʧʨʦʝʢʪ ʛʠʙʢʦʩʪʠ, ʜʝʣʘʷ ʝʛʦ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʤ 
ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. 

ʅʘ ʦʩʥʦʚʝ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʦʨʤʘ-
ʪʠʚʥʦʡ ʙʘʟʳ ʠ ʧʨʦʮʝʜʫʨ. 

ʊʧʛʞʩʱʞʦʪʫʛʧʛʙʦʡʞ ʦʧʩʥʙʫʡʛʦʴʮ ʙʣʫʧʛ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʇʨʠʢʘʟ ʄʠʥ-
ʩʪʨʦʷ ˉ 738/ʧʨ, ʜʦʧʦʣʥʠʚ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʩʪʘʚʫ ʠ ʩʦʜʝʨʞʘʥʠʶ ʇʇʊ ʦʪʜʝʣʴʥʳʤ ʨʘʟʜʝʣʦʤ ʜʣʷ ʀɿʋ, 
ʧʨʝʜʫʩʤʦʪʨʝʚ ʦʪʦʙʨʘʞʝʥʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʛʨʘʥʠʮ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʟʦʥ ʦʪʚʘ-
ʣʦʚ ʛʨʫʥʪʘ, ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʞʝʥʝʨʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ [8; 10, ʩ. 73]. ʅʝʦʙʭʦ-
ʜʠʤʦ ʫʪʦʯʥʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ, ʫʩʪʘʥʦʚʠʚ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʇʇʊ ʠ ʧʦʣʫʯʝʥʠʷ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ 
ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʫʪʚʝʨʞʜʝʥʠʷ ʇʇʊ ʜʣʷ ʚʳʜʘʯʠ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʦʟʜʘʥʠʝ ʀɿʋ [10, ʩ. 51ï52]. ʊʘʢʞʝ ʩʣʝ-
ʜʫʝʪ ʟʘʢʨʝʧʠʪʴ ʢʨʠʪʝʨʠʠ ʧʨʦʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 
ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʀɿʋ, ʯʪʦʙʳ ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʠ ʠʟʙʝʞʘʪʴ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ [10, ʩ. 54]. 

ʉʙʠʩʙʚʧʫʣʙ ʙʝʥʡʦʡʪʫʩʙʫʡʛʦʧʜʧ ʩʞʜʤʙʥʞʦʫʙ ʥʞʟʛʞʝʧʥʪʫʛʞʦʦʧʜʧ ʪʧʜʤʙʪʧʛʙ-
ʦʡʸ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʫʪʚʝʨʜʠʪʴ ʥʘ ʫʨʦʚʥʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʨʝʛʣʘʤʝʥʪ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʠʩʯʝʨʧʳ-
ʚʘʶʱʠʡ ʧʝʨʝʯʝʥʴ ʩʦʛʣʘʩʫʶʱʠʭ ʦʨʛʘʥʦʚ, ʯʸʪʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʩʨʦʢʠ ʨʘʩʩʤʦʪʨʝʥʠʷ (ʥʝ 
ʙʦʣʝʝ 30 ʜʥʝʡ ʥʘ ʢʘʞʜʦʝ ʩʦʛʣʘʩʦʚʘʥʠʝ), ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʦʪʢʘʟʘ ʠ ʬʦʨʤʫ ʝʜʠʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ [10, ʩ. 75]. 

ʌʰʹʫ ʠʙʩʬʚʞʟʦʧʜʧ ʧʨʴʫʙ. ɺ ʩʪʨʘʥʘʭ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ (ʅʠʜʝʨʣʘʥʜʳ, ʗʧʦʥʠʷ, 
ʆɸʕ) ʩʦʟʜʘʥʠʝ ʀɿʋ ʜʘʚʥʦ ʩʪʘʣʦ ʦʙʳʯʥʦʡ ʧʨʘʢʪʠʢʦʡ. ʂʘʢ ʦʪʤʝʯʘʝʪ ɽ.ʂ. ʂʫʜʞʝʚʘ, çʚ ɻʦʣʣʘʥʜʠʠ ʜʦ 40% 
ʪʝʨʨʠʪʦʨʠʠ ʦʙʨʘʟʦʚʘʥʦ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʟʝʤʣʷʤʠ, ʘ ʚ ɼʘʥʠʠ ï ʜʦ 60%è [16, ʩ. 1]. ʂʣʶʯʝʚʳʤʠ ʦʩʦʙʝʥʥʦ-
ʩʪʷʤʠ ʟʘʨʫʙʝʞʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʚ ʈʦʩʩʠʠ, ʷʚʣʷʶʪʩʷ: ʝʜʠʥʳʡ 
ʨʘʟʨʝʰʠʪʝʣʴʥʳʡ ʜʦʢʫʤʝʥʪ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʷ 
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(ʅʠʜʝʨʣʘʥʜʳ); ʦʙʷʟʘʪʝʣʴʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʜʦ 
ʥʘʯʘʣʘ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʗʧʦʥʠʷ); ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʸʨʩʪʚʘ ʩ 
ʯʸʪʢʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʨʠʩʢʦʚ (ʆɸʕ) [16, ʩ. 1ï2]. 

ʀʙʣʤʷʰʞʦʡʞ 
ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʪʝʨ-

ʨʠʪʦʨʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦ-
ʨʳʭ ʢʣʶʯʝʚʳʤʠ ʷʚʣʷʶʪʩʷ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʦʪʨʘʩʣʝʚʳʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘʤʠ. ʅʘ 
ʧʨʠʤʝʨʝ ʧʨʦʝʢʪʘ çʄʦʨʩʢʦʡ ʬʘʩʘʜè ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʥʦʛʦ ʫʯʸʪʘ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʚʝʜʸʪ ʢ 
ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʦʚ (ʚ 2ï3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʛʦʨʦʜʩʢʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ), ʫʩʣʦʞʥʝʥʠʶ ʩʦ-
ʩʪʘʚʘ ʇʇʊ, ʨʦʩʪʫ ʟʘʪʨʘʪ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʫʜʝʙʥʳʭ ʩʧʦʨʦʚ. 

ɺ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʘʚʦʚʘʷ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʩʘʤʫ ʧʨʠʨʦʜʫ 
ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʚʳʥʫʞʜʝʥʘ ʙʨʘʪʴ ʥʘ ʩʝʙʷ ʬʫʥʢʮʠʠ ʚʦʩʧʦʣʥʝʥʠʷ ʥʦʨʤʘʪʠʚ-
ʥʳʭ ʧʨʦʙʝʣʦʚ. ʕʪʦ ʪʨʝʙʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʇʇʊ ʢʘʢ ʩʫʛʫʙʦ çʪʝʭʥʠʯʝʩʢʦʤè 
ʜʦʢʫʤʝʥʪʝ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʘʢʪʠʢʠ ʠʤʝʝʪ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʜʝ-
ʪʝʨʤʠʥʘʥʪʳ, ʦʛʨʘʥʠʯʠʪʝʣʠ, ʘʜʘʧʪʘʪʦʨʳ) ʧʨʠ ʝʛʦ ʠʛʥʦʨʠʨʦʚʘʥʠʠ ʧʦʨʦʞʜʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʥʝʛʘʪʠʚʥʳʝ 
ʧʦʩʣʝʜʩʪʚʠʷ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʧʦʪʝʨʴ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜ-
ʭʦʜ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʇʇʊ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʦʨʤʘ-
ʪʠʚʥʦʡ ʙʘʟʳ ʠ ʧʨʦʮʝʜʫʨ: ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʇʨʠʢʘʟ ʄʠʥʩʪʨʦʷ ˉ 738/ʧʨ; ʫʪʦʯʥʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʠ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ; ʟʘʢʨʝʧʣʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʧʨʦʚʝʜʝʥʠʷ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ; ʨʘʟʨʘʙʦʪʢʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦ-
ʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʧʨʘʚʠʪʴ ʥʘ ʩʦʟʜʘʥʠʝ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 
ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʀɿʋ, ʘ 
ʪʘʢʞʝ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʘʚʦʚʳʭ ʨʝʞʠʤʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʀɿʋ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 

ʅʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ ʘʢʪʳ 
1. ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ : ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 29.12.2004 ˉ 

190-ʌɿ (ʨʝʜ. ʦʪ 25.12.2023). ï ɼʦʩʪʫʧ ʠʟ ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 
2. ɺʦʜʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ : ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 03.06.2006 ˉ 74-ʌɿ (ʨʝʜ. ʦʪ 

25.12.2023). ï ɼʦʩʪʫʧ ʠʟ ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 
3. ʆʙ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʬʝʜʝʨʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʠ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡ-
ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ : ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 19.07.2011 ˉ 246-ʌɿ (ʨʝʜ. ʦʪ 08.12.2020). ï ɼʦʩʪʫʧ ʠʟ ʉʇʉ 
çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

4. ʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠ : ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 13.07.2015 ˉ 
218-ʌɿ (ʨʝʜ. ʦʪ 25.12.2023). ï ɼʦʩʪʫʧ ʠʟ ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

5. ʆ ʚʥʫʪʨʝʥʥʠʭ ʤʦʨʩʢʠʭ ʚʦʜʘʭ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʤʦʨʝ ʠ ʧʨʠʣʝʞʘʱʝʡ ʟʦʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-
ʜʝʨʘʮʠʠ : ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 31.07.1998 ˉ 155-ʌɿ (ʨʝʜ. ʦʪ 04.08.2023). ï ɼʦʩʪʫʧ ʠʟ ʉʇʉ çʂʦʥʩʫʣʴ-
ʪʘʥʪʇʣʶʩè. 

6. ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ: ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 
30.12.2009 ˉ 384-ʌɿ (ʨʝʜ. ʦʪ 02.07.2013). ï ɼʦʩʪʫʧ ʠʟ ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

7. ʆ ʩʦʟʜʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʌʠʥʩʢʦʤ ʟʘʣʠʚʝ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɺʘʩʠ-
ʣʴʝʚʩʢʦʛʦ ʦʩʪʨʦʚʘ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ : ʨʘʩʧʦʨʷʞʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 14.12.2005 ˉ 2195-ʨ. ï 
ɼʦʩʪʫʧ ʠʟ ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

8. ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʩʪʘʚʫ ʠ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʝʢʪʦʚ ʧʣʘʥʠʨʦʚʢʠ ʪʝʨʨʠʪʦ-
ʨʠʠé : ʧʨʠʢʘʟ ʄʠʥʩʪʨʦʷ ʈʦʩʩʠʠ ʦʪ 25.04.2017 ˉ 738/ʧʨ. ï ɼʦʩʪʫʧ ʠʟ ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 
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9. ʇʠʩʴʤʦ ʈʦʩʨʝʝʩʪʨʘ ʦʪ 30.04.2019 ˉ 14-05598/19 çʇʦ ʚʦʧʨʦʩʫ ʚʥʝʩʝʥʠʷ ʚ ɽɻʈʅ ʩʚʝʜʝʥʠʡ ʦʙ 
ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭè. 

 
ʅʘʫʯʥʘʷ ʠ ʫʯʝʙʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʢʦʤʤʝʥʪʘʨʠʠ 

10. ʂʦʤʤʝʥʪʘʨʠʡ ʢ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʦʪ 19 ʠʶʣʷ 2011 ʛʦʜʘ ˉ 246-ʌɿ çʆʙ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 
ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭéè (ʧʦʩʪʘʪʝʡʥʳʡ) / ɽ.ɸ. ɻʘʣʠʥʦʚʩʢʘʷ, ʅ.ɺ. ʂʠʯʠʛʠʥ, ɽ.ʃ. ʄʠʥʠʥʘ [ʠ ʜʨ.]; ʦʪʚ. ʨʝʜ. 
ɽ.ɸ. ɻʘʣʠʥʦʚʩʢʘʷ. ï ʄ.: ʀʥʩʪʠʪʫʪ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʧʨʘʚʦʚʝʜʝʥʠʷ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ 
ʈʌ: ʀʅʌʈɸ-ʄ, 2016. ï 96 ʩ. ï DOI: 10.12737/21182. 

11. ɻʘʣʠʥʦʚʩʢʘʷ ɽ.ɸ., ʂʠʯʠʛʠʥ ʅ.ɺ. ʇʨʘʚʦʚʳʝ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʞʠʤʘ ʠʩʢʫʩ-
ʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ // ʇʨʘʚʦʚʳʝ ʚʦʧʨʦʩʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ï 2008. ï ˉ 2. ï ʉ. 12ï16. ï 
eLibrary:   

12. ʄʝʣʴʥʠʢʦʚ ʅ.ʅ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʢʘʢ ʦʙʲʝʢʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʠ ʨʘʟ-
ʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ // ʍʦʟʷʡʩʪʚʦ ʠ ʧʨʘʚʦ. ï 2020. ï ˉ 8 (523). ï ʉ. 10ï21. ï DOI: 10.12737/1022-0096-2020-
10-21 

13. ʄʝʣʴʥʠʢʦʚ ʅ.ʅ. ʂ ʚʦʧʨʦʩʫ ʦ ʧʦʥʷʪʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ // ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ 
ʪʨʫʜʦʚ ʧʦ ʠʪʦʛʘʤ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɿʝʤʝʣʴʥʘʷ ʨʝʬʦʨʤʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: 
ʥʦʚʰʝʩʪʚʘ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʠ ʧʨʘʢʪʠʢʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷè. ï 2017. ï ʉ. 119ï124. 

14. ʉʫʤʘʢʦʚʘ ɽ.ɸ. ʅʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʥʦʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʟʜʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 
ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ // ʉʙʦʨʥʠʢ ʉʅʅ-2025. ï ʄ.: ʄʀʀɻɸʠʂ, 2025. ï ʉ. 509ï516. 

15. ʀʚʘʥʦʚʘ ʊ.ɻ. ʅʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʩʢʫʩ-
ʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʩʦʩʪʘʚʝ ʥʘʤʳʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʛʦʨʦʜʘʭ // [ʩʪʘʪʴʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ 
ʘʚʪʦʨʦʤ]. ï 2024. ï ʈʫʢʦʧʠʩʴ. 

16. ʂʫʜʞʝʚʘ ɽ.ʂ. ʉʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ // [ʞʫʨʥʘʣ / ʩʙʦʨʥʠʢ]. ï [ʛʦʜ]. ï ʉ. 
1ï4. 
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ʥʠʨʦʚʘʥʠʷ ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ / ʥʘʫʯ. ʨʫʢ. ɺ.ʀ. ʉʘʨʯʝʥʢʦ // [ʉʙʦʨʥʠʢ ʪʨʫʜʦʚ ʉʌʋ]. ï ʂʨʘʩʥʦʷʨʩʢ, [ʛʦʜ]. ï ʉ. 1ï4. 
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ʨʝʰʝʥʠʝ ʦʪ 15.03.2012. ï URL: https://kad.arbitr.ru (ʜʦʩʪʫʧ ʧʦ ʥʦʤʝʨʫ ʜʝʣʘ). 
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ȀǳȆȊȀȁǸ ǻǺǷǳȀǻǸ 

 

ȄȅȆǷǸȀȊǸȄǽǻǸ ȀǳȆȊȀȎǸ ǻȄȄǾǸǷȁǵǳȀǻȒ  

ȄȔȡȣȠțȝ ȤȥȓȥȘȜ 

ǿȘșȗȦȠȓȣȡȗȠȡȜ ȠȓȦȪȠȡ-ȢȣȓȝȥțȪȘȤȝȡȜ ȝȡȠȧȘȣȘȠȩțț 

Ȗ. ȂȘȠȚȓ, 25 ȟȓȲ 2026 Ȗ. 

Ȃȡȗ ȡȔȬȘȜ ȣȘȗȓȝȩțȘȜ 
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