
1 

ʄʀʅʀʉʊɽʈʉʊɺʆ ʅɸʋʂʀ ʀ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ  

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘè 

 

 

 

 

 

 

 

ʉʊʋɼɽʅʊ. ʅɸʋʂɸ. ʕʂʆʃʆɻʀʗ 

 
 

ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ  

ʄʝʞʜʫʥʘʨʦʜʥʦʡ 58-ʡ ʥʘʫʯʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  
 

ʏʝʙʦʢʩʘʨʳ, 8-13 ʘʧʨʝʣʷ 2024 ʛ. 

 

 

 

 

 

 
ʇʦʩʚʷʱʘʝʪʩʷ  

ɻʦʜʫ ʩʝʤʴʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɻʦʜʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʙʝʨʝʞʥʦʛʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

 ʚ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, 555-ʣʝʪʠʶ ʛ. ʏʝʙʦʢʩʘʨʳ 
 

 

 

 

 

 
 

 

 

ʏʝʙʦʢʩʘʨʳ 2024 



2 

ʋɼʂ 378.4(470.344) 

ɹɹʂ ʗ431(2ʈʦʩ.ʏʫʚ)31 

        ʉ88 

  
ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

ɸ.ʖ. ɸʣʝʢʩʘʥʜʨʦʚ, ɽ.ʅ. ʂʘʜʳʰʝʚ, ɸ.ʅ. ɿʘʭʘʨʦʚʘ, ʇ.ʅ. ʄʘʪʶʰʠʥ 

 

ʇʝʯʘʪʘʝʪʩʷ ʧʦ ʨʝʰʝʥʠʶ ʋʯʝʥʦʛʦ ʩʦʚʝʪʘ 

ʏʫʚʘʰʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

 

 

 

ʉ88 

ʉʊʋɼɽʅʊ. ʅɸʋʂɸ. ʕʂʆʃʆɻʀʗ: ʩʙ. ʤʘʪʝʨʠʘʣʦʚ 

ʄʝʞʜʫʥʘʨ. 58-ʡ ʥʘʫʯ. ʩʪʫʜ. ʢʦʥʬ. ʏʝʙʦʢʩʘʨʳ,            

8-13 ʘʧʨʝʣʷ 2024 ʛ. / ʏʫʚʘʰ. ʛʦʩ. ʫʥ-ʪ ʠʤ. ʀ.ʅ. ʋʣʴʷ-

ʥʦʚʘ. ï ʏʝʙʦʢʩʘʨʳ, 2024. ï 720 ʩ. 
 

 

ISBN 978-5-7677-8889-2 
 

ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʘʢʪʫʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ 

ʪʝʭʥʠʯʝʩʢʠʭ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ. ɸʚʪʦʨʳ ʧʨʝʜʩʪʘʚʠʣʠ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʨʦʙʣʝʤ ʠ ʧʫʪʝʡ 

ʨʝʰʝʥʠʡ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʘʩʧʝʢʪʦʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. 

ɼʣʷ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘʩʧʠ-

ʨʘʥʪʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ. 
 

 
 

 

 
 

 

 
 

 

 

ISBN 978-5-7677-8889-2 
 

ʋɼʂ 378.4(470.344) 

ɹɹʂ ʗ431(2ʈʦʩ.ʏʫʚ)31 

É ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘ, 2024 

 

 



3 

ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 
 

ɸ.ɺ. ɺʦʩʪʨʠʣʦʚ, ʂ.ɸ. ʉʘʨʘʧʦʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 
ʊɽʉʊ ʇʈʆʉʊʆʊʓ ʄʀʃʃɽʈɸ ï ʈɸɹʀʅɸ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʩʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʨʦ-

ʩʪʦʪʫ ʯʠʩʣʘ. ɸʚʪʦʨʘʤʠ ʨʝʘʣʠʟʦʚʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʪʝʩʪʘ ʩ ʧʨʦʚʝʨʢʦʡ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʝʩʪ ʧʨʦʩʪʦʪʳ ʄʠʣʣʝʨʘ-ʈʘʙʠʥʘ, ʪʝʩʪ ʌʝʨʤʘ, 

ʧʨʦʩʪʦʝ ʯʠʩʣʦ, ʩʦʩʪʘʚʥʦʝ ʯʠʩʣʦ, ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʘʣʛʦʨʠʪʤ, ʙʳʩʪʨʦʝ 

ʚʦʟʚʝʜʝʥʠʝ ʚ ʩʪʝʧʝʥʴ ʧʦ ʤʦʜʫʣʶ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ, 

Python ʨʝʘʣʠʟʘʮʠʷ, ʢʨʠʧʪʦʛʨʘʬʠʷ, ʘʣʛʦʨʠʪʤʳ ʧʨʦʚʝʨʢʠ ʧʨʦʩʪʦʪʳ. 

 

A.V. Vostrilov, K.A. Sarapova 

Chuvash State University named after I.N. Ulyanova 

 

MILLER  ï RABIN SIMPLICITY TEST  

 

Abstract. The article discusses a test that determines the primality of a 

number. A programmatic implementation of the test with a demonstration 

of its functionality is provided. 

Key words: MillerïRabin primality test, Fermat's test, prime number, 

composite number, probabilistic algorithm, fast modular exponentiation, 

deterministic algorithms, primality, Python, cryptography, primality testing 

algorithms. 

 
ʇʨʦʚʝʨʢʘ ʥʘ ʧʨʦʩʪʦʪʫ ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʪʝʦʨʠʠ 

ʯʠʩʝʣ, ʠʤʝʶʱʘʷ ʚʘʞʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʨʠʧʪʦʛʨʘʬʠʠ, ʠʥʬʦʨʤʘ-

ʪʠʢʝ ʠ ʤʘʪʝʤʘʪʠʢʝ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʘ ʠʟʚʝʩʪ-

ʥʳʭ ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʝʨʢʠ ʥʘ ʧʨʦʩʪʦʪʫ: ʪʝʩʪ ʌʝʨʤʘ ʠ ʪʝʩʪ ʄʠʣʣʝ-

ʨʘ-ʈʘʙʠʥʘ. ʆʙʘ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʳʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʙʘʣʘʥʩ ʤʝʞʜʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʪʦʯʥʦʩʪʴʶ ʚʳʯʠʩʣʝʥʠʡ. ʊʝʩʪ 

ʌʝʨʤʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʘʣʦʡ ʪʝʦʨʝʤʝ ʌʝʨʤʘ, ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ 

ʠ ʙʳʩʪʨʳʤ ʤʝʪʦʜʦʤ, ʥʦ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʣʦʞʥʳʭ ʩʨʘʙʘ-

ʪʳʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʯʠʩʝʣ ʂʘʨʤʘʡʢʣʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ, 

ʪʝʩʪ ʄʠʣʣʝʨʘ-ʈʘʙʠʥʘ, ʭʦʪʷ ʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʟʘ ʩʯʝʪ ʧʨʦʚʝʜʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺ ʵʪʦʡ ʩʪʘ-
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ʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʧʦʜʨʦʙʥʦʝ ʩʨʘʚʥʝʥʠʝ ʵʪʠʭ ʪʝʩʪʦʚ ʩ ʘʢʮʝʥʪʦʤ ʥʘ 

ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʩʣʦʞʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ.  

ʇʨʦʚʝʨʢʘ ʥʘ ʧʨʦʩʪʦʪʫ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟ-

ʣʠʯʥʳʭ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ, ʚʢʣʶʯʘʷ RSA, ʢʦʪʦʨʳʡ 

ʦʩʥʦʚʘʥ ʥʘ ʩʣʦʞʥʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʥʘ ʤʥʦʞʠʪʝʣʠ ʙʦʣʴʰʠʭ ʩʦ-

ʩʪʘʚʥʳʭ ʯʠʩʝʣ. ʎʝʣʴ ʵʪʦʡ ʩʪʘʪʴʠ - ʚʳʷʚʠʪʴ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ 

ʩʪʦʨʦʥʳ ʦʙʦʠʭ ʪʝʩʪʦʚ, ʧʦʜʯʝʨʢʥʫʚ ʠʭ ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʨʘʟʣʠʯ-

ʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʨʝʜ. 

ʊʝʩʪ ʥʘ ʧʨʦʩʪʦʪʫ ʌʝʨʤʘ. ʊʝʩʪ ʌʝʨʤʘ ʦʩʥʦʚʘʥ ʥʘ ʄʘʣʦʡ ʪʝʦ-

ʨʝʤʝ ʌʝʨʤʘ, ʢʦʪʦʨʘʷ ʛʣʘʩʠʪ, ʯʪʦ ʝʩʣʠ n - ʧʨʦʩʪʦʝ ʯʠʩʣʦ, ʪʦ ʜʣʷ 

ʣʶʙʦʛʦ ʮʝʣʦʛʦ ʯʠʩʣʘ a, ʥʝ ʜʝʣʷʱʝʛʦʩʷ ʥʘ n, ʩʧʨʘʚʝʜʣʠʚʦ: 

ὥ ḳρ άέὨ ὲ. 
ʍʦʪʷ ʵʪʦʪ ʪʝʩʪ ʵʬʬʝʢʪʠʚʝʥ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ, 

ʦʥ ʥʝʥʘʜʝʞʝʥ ʜʣʷ ʩʦʩʪʘʚʥʳʭ ʯʠʩʝʣ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʯʠʩʝʣ ʂʘʨ-

ʤʘʡʢʣʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʳʤʠ ʯʠʩʣʘʤʠ, ʧʨʦʭʦʜʷʱʠʤʠ 

ʪʝʩʪ ʌʝʨʤʘ ʧʦ ʚʩʝʤ ʦʩʥʦʚʘʥʠʷʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʧʨʦʩʪʦʪʫ, 

ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ ʪʝʩʪʘ ʌʝʨʤʘ ʦʛʨʘʥʠʯʠ-

ʚʘʝʪ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦ-

ʞʝʥʠʷʭ. 

ʊʝʩʪ ʥʘ ʧʨʦʩʪʦʪʫ ʄʠʣʣʝʨʘ-ʈʘʙʠʥʘ. ʊʝʩʪ ʄʠʣʣʝʨʘ-ʈʘʙʠʥʘ - 

ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʪʝʩʪ ʥʘ ʧʨʦʩʪʦʪʫ, ʢʦʪʦʨʳʡ ʠʪʝʨʘʪʠʚʥʦ ʧʨʦ-

ʚʝʨʷʝʪ ʥʘʣʠʯʠʝ ʜʝʣʠʪʝʣʝʡ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ ʧʨʦʩʪʳʤʠ. ʆʥ ʦʩʥʦ-

ʚʘʥ ʥʘ ʥʘʙʣʶʜʝʥʠʠ, ʯʪʦ ʝʩʣʠ n ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ, ʪʦ ʜʣʷ ʣʶʙʦʛʦ 

ʮʝʣʦʛʦ ʯʠʩʣʘ a, ʥʝ ʜʝʣʷʱʝʛʦʩʷ ʥʘ n,  

( )1 modda n¹ , 

ʠʣʠ 

( )1 modda n¹- , 

ʛʜʝ d ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʴʶ ʜʝʣʝʥʠʷ ʯʠʩʣʘ 2(n-1) 

[1].  
ʊʦʯʥʦʩʪʴ ʪʝʩʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʠʪʝʨʘ-

ʮʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʧʨʠʣʦʞʝ-

ʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ. ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ 

ʪʝʩʪʘ ʄʠʣʣʝʨʘ-ʈʘʙʠʥʘ ʨʘʚʥʘ 

( )2* logO k n , 

ʛʜʝ (k) ï ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ.  [2] 
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ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʷʟʳʢʝ Python ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʤʦʜʫʣʷ random ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʠ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʫʶ ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʶ: 

def miller_rabin_test(d, n): 

    a = 2 + random.randint(1, n - 4) 

    x = power(a, d, n)  

    if x == 1 or x == n - 1: 

        return True 

    while d != n - 1: 

        x = (x * x) % n 

        d *= 2 

        if x == 1: 

            return False 

        if x == n - 1: 

            return True 

    return False 

 
ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ ʧʨʠʚʝʜʝʥʘ ʚ ʩʣʝʜʫʶʱʝʤ 

ʫʪʚʝʨʞʜʝʥʠʠ, ʜʦʢʘʟʘʥʥʦʤ ʈʠʤʘʥʦʤ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʩʧʨʘʚʝʜ-

ʣʠʚʦʩʪʠ ʦʙʦʙʱʝʥʥʦʡ ʛʠʧʦʪʝʟʳ ʈʠʤʘʥʘ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʦʩʪʳʭ 

ʯʠʩʝʣ: çʇʫʩʪʴ ʯʠʩʣʦ - ʥʝʯʝʪʥʦʝ ʯʠʩʣʦ ʠ  1 2 *sn d- = , ʛʜʝ -

ʥʝʯʝʪʥʦ. ɽʩʣʠ ʜʣʷ ʚʩʝʭ ( )
2

2,0 2* log ( )x x n< < ʚʳʧʦʣʥʷʝʪʩʷ 

( )1 moddx n¹ , ʠʣʠ ( )22 1 mod
k d n¹- ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ 0 k s¢ <. 

ʊʦʛʜʘ ʯʠʩʣʦ n  ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ.è [2] 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʩʣʝʜʫʶʱʝʝ: ʪʝʩʪ ʌʝʨʤʘ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʪʝʩʪ ʄʠʣʣʝʨʘ-ʈʘʙʠʥʘ, ʥʦ ʤʝʥʝʝ 

ʥʘʜʝʞʝʥ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ, ʪʝʩʪ ʄʠʣʣʝʨʘ-ʈʘʙʠʥʘ, ʭʦʪʷ ʠ ʤʝʜʣʝʥ-

ʥʝʝ, ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʝʝ ʪʦʯʥʳʡ ʪʝʩʪ ʥʘ ʧʝʨʚʠʯʥʦʩʪʴ ʩʦ ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺʳʙʦʨ ʤʝʞʜʫ ʵʪʠʤʠ ʪʝʩʪʘʤʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʠ ʪʦʯʥʦʩʪʠ. 

 ʇʨʦʚʝʨʢʘ ʯʠʩʣʘ ʥʘ ʧʨʦʩʪʦʪʫ ʦʩʪʘʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʦʙʣʘʩʪʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʝʦʨʠʠ ʯʠʩʝʣ, ʠʥʬʦʨʤʘʪʠʢʝ, ʢʨʠʧʪʦʛʨʘʬʠʠ. ʊʝʩʪ 
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ʌʝʨʤʘ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʧʨʦʩʪʦʪʝ ʠ ʩʢʦʨʦʩʪʠ, ʧʦ-ʧʨʝʞʥʝʤʫ ʧʦ-

ʣʝʟʝʥ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʧʨʦʙʥʳʤ ʜʝʣʝʥʠʝʤ ʥʘ ʧʨʦʩʪʳʝ ʯʠʩʣʘ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ. ʊʝʩʪ 

ʄʠʣʣʝʨʘ-ʈʘʙʠʥʘ, ʦʙʣʘʜʘʶʱʠʡ ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʠ 

ʥʘʜʝʞʥʦʩʪʴʶ, ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʚʳ-

ʩʦʢʦʡ ʪʦʯʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʘʣʛʦʨʠʪʤʘ, ʢʦʪʦʨʳʡ ʩ ʜʦʩʪʘʪʦʯ-

ʥʳʤʠ ʪʦʯʥʦʩʪʴʶ ʠ ʩʢʦʨʦʩʪʴʶ ʤʦʛ ʙʳ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʩʪʦʪʫ ʯʠʩ-

ʣʘ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʨʘʟʨʘʙʦʪʦʢ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 
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ɽ.ɸ. ɻʘʡʜʫʢ, ɸ.ɸ. ʉʠʣʠʥʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 
ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʎʀʌʈʆɺʆɻʆ ɼɺʆʁʅʀʂɸ ʆɹʒɽʂʊɸ 

ʊʈɸʅʉʇʆʈʊʅʆʁ ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ 
 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʦʙʣʝʤʳ ʢʨʫʠʟʥʦʛʦ ʨʳʥʢʘ ʚ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʚ ʢʦʥʪʝʢʩʪʝ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʆʥʘ 

ʦʙʦʩʥʦʚʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʝ ʠ ʧʨʠʥʷʪʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. ʅʘ ʧʨʠʤʝʨʝ ʤʦʨʩʢʦʛʦ ʧʘʩʩʘ-
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ʞʠʨʩʢʦʛʦ ʧʦʨʪʘ ʄʦʨʩʢʦʡ ʌʘʩʘʜ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʨʘʩʩʤʦʪʨʝʥʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʧʦʩʪʘ ʠ ʛʦʨʦʜʘ. ɼʣʷ ʵʪʦʛʦ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʫʨʠʩʪʠʯʝ-

ʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʦʩʪʨʦʝʥ 

ʚʟʚʝʰʝʥʥʳʡ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ, ʦʪʨʘʞʘʶʱʠʡ ʧʝʨʝʤʝʱʝʥʠʷ ʪʫʨʠ-

ʩʪʦʚ. ʇʨʝʜʣʦʞʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʲʝʢʪ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʨʪ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʛʦʨʦʜʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʨʫʠʟʳ. 

 
E.A. Gaiduk, A.A. Silina 

Chuvash State University named after I.N. Ulyanova 

 
DESIGNING A DIGITAL TWIN OF  A TRANSPORT INFRA-

STRUCTURE FACILITY  

 

Abstract. The article examines the problems of the cruise market in St. 

Petersburg in the context of instability of external factors. She justifies the 

need to use digital modeling to provide up-to-date data on transport infra-

structure and make effective decisions. The interaction of the post and the 

city is considered on the example of the marine passenger port Marine Fa-

cade St. Petersburg. For this purpose, the main tourist destinations of St. 

Petersburg are highlighted, on the basis of which a weighted oriented graph 

is built reflecting the movements of tourists. A mathematical model of this 

process is proposed. 

Key words: transport infrastructure facility, port, simulation, urban in-

frastructure, cruises. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʢʨʫʠʟʥʳʡ ʪʫʨʠʟʤ ʩʪʘʣ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʪʨʘʩʣʝʡ ʛʣʦʙʘʣʴʥʦʡ ʪʫʨʠ-

ʩʪʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜ-

ʩʪʚʦ ʜʣʷ ʦʪʜʳʭʘ ʠ ʨʘʟʚʣʝʯʝʥʠʷ, ʥʦ ʠ ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʤʥʦʛʠʭ ʩʪʨʘʥ. ʂʨʫʠʟʥʳʝ ʣʘʡʥʝʨʳ, ʧʦʤʠ-

ʤʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤʠ ʩʪʨʘʥ ʨʝʛʠʦʥʘ, ʧʨʝʜʣʘʛʘʶʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʫʩʣʫʛ ʥʘ ʙʦʨʪʫ, ʢʦʪʦʨʳʝ ʩʦ ʚʨʝʤʝʥʝʤ ʪʦʣʴʢʦ ʩʦʚʝʨ-

ʰʝʥʩʪʚʫʶʪʩʷ ʧʝʨʝʚʦʟʯʠʢʘʤʠ.  ɼʦ 2020 ʛʦʜʘ ʦʩʥʦʚʥʳʤʠ ʨʠʩʢʘʤʠ 

ʜʣʷ ʩʫʜʦʭʦʜʥʳʭ ʢʦʤʧʘʥʠʡ ʙʳʣʠ ʩʦʙʳʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʨʦʜ-

ʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʘʚʘʨʠʷʤʠ ʠ ʪʝʨʨʦʨʠʟʤʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʨʝʰʘʶʱʠʤʠ ʩʪʘʣʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʨʘʩʣʴ ʙʳʣʘ ʥʝ ʛʦʪʦʚʘ. ʇʘʥʜʝʤʠʷ ʩʪʘʣʘ 

ʧʨʠʯʠʥʦʡ ʥʘʯʘʣʘ ʨʝʮʝʩʩʠʠ ʚ ʩʬʝʨʝ ʢʨʫʠʟʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʚ ʯʘʩʪ-
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ʥʦʩʪʠ, ʚ ɹʘʣʪʠʡʩʢʦʤ ʨʝʛʠʦʥʝ. ʅʘ ʢʦʥʝʮ 2022 ʛʦʜʘ ʪʦʣʴʢʦ 6 ʠʟ 13 

ʦʩʥʦʚʥʳʭ ʧʦʨʪʦʚ ʨʝʛʠʦʥʘ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ð  ʙʦʣʴʰʝ 

10% ð ʧʨʠʨʦʩʪ ʩʫʜʦʟʘʭʦʜʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2019 ʛʦʜʫ, ʧʨʠ 

ʪʦʤ, ʯʪʦ ʝʚʨʦʧʝʡʩʢʠʡ ʨʳʥʦʢ ʙʳʣ ʩʘʤʳʤ ʙʳʩʪʨʦʨʘʩʪʫʱʠʤ ʚ ʦʙ-

ʣʘʩʪʠ ʢʨʫʠʟʥʦʛʦ ʪʫʨʠʟʤʘ [1].  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʣʩʷ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʛʦʨʦʜʦʚ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. ʇʦ 

ʜʘʥʥʳʤ 2019 ʛʦʜʘ, ʛʦʨʦʜ ʟʘʥʠʤʘʣ ʚʪʦʨʦʝ ʤʝʩʪʦ ʥʘ ʨʳʥʢʝ ʢʨʫʠʟ-

ʥʳʭ ʧʝʨʝʚʦʟʦʢ ʙʘʣʪʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ð  ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʧʨʠ-

ʥʷʣ 867 ʪʳʩʷʯ ʢʨʫʠʟʥʳʭ ʪʫʨʠʩʪʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 11,9% ʦʪ ʚʩʝʛʦ 

ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ [2]. ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘ-

ʯʠʪʝʣʴʥʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʚʢʣʘʜʝ ʢʨʫʠʟʥʦʛʦ ʩʝʢʪʦʨʘ. ʇʨʠ ʵʪʦʤ, 

ʦʧʠʨʘʷʩʴ ʥʘ ʦʪʯʝʪ ʂʦʤʠʪʝʪʘ ʧʦ ʨʘʟʚʠʪʠʶ ʪʫʨʠʟʤʘ, ʪʫʨʠʩʪʠʯʝ-

ʩʢʠʡ ʧʦʪʦʢ ʪʘʢ ʠ ʥʝ ʚʝʨʥʫʣʩʷ ʥʘ ʧʨʝʞʥʠʡ ʫʨʦʚʝʥʴ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʟ-ʟʘ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ (ʈʠʩ. 1). ʆʩʦʙʝʥʥʦ ʦʥʠ ʦʪʨʘʟʠʣʠʩʴ ʥʘ ʧʦ-

ʪʦʢʝ ʠʥʦʩʪʨʘʥʥʳʭ ʪʫʨʠʩʪʦʚ: ʚ 2023 ʛʦʜʫ ʠʭ ʜʦʣʷ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 

6,3% ʧʨʦʪʠʚ 47,2% ʚ 2019 ʛʦʜʫ. ɽʩʣʠ ʨʘʥʴʰʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʠʥʦʩʪʨʘʥʥʳʭ ʪʫʨʠʩʪʦʚ ʩʦʩʪʘʚʣʷʣʠ ʛʨʘʞʜʘʥʝ ʩʪʨʘʥ ʉʝʚʝʨʥʦʡ ɽʚ-

ʨʦʧʳ, ʢʦʪʦʨʳʝ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʘ ʚʳʙʠʨʘʣʠ ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʫ-

ʠʟʥʳʝ ʣʘʡʥʝʨʳ, ʪʦ ʩʝʡʯʘʩ ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʟʘʥʠʤʘʶʪ ʛʨʘʞ-

ʜʘʥʝ ʜʨʫʞʝʩʪʚʝʥʥʳʭ ʩʪʨʘʥ: ɹʝʣʦʨʫʩʩʠʠ, ʂʅʈ, ʀʨʘʥʘ, ʊʫʨʮʠʠ 

[3].  

 

 
ʈʠʩ. 1 ï ʊʫʨʠʩʪʠʯʝʩʢʠʡ ʧʦʪʦʢ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ ʧʝʨʠʦʜ  
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ɺ ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥʯʠʚʦʩʪʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʨʠʟʠʩʳ ʠʣʠ ʜʘʞʝ ʚʥʝʟʘʧ-

ʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ, ʩʪʘʥʦʚʠʪʩʷ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʤ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʩʚʦʠ 

ʩʪʨʘʪʝʛʠʠ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ. ʕʪʦ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʧʝʨʝʩʤʦʪʨ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ, ʧʦʠʩʢ ʥʦʚʳʭ ʨʳʥ-

ʢʦʚ ʩʙʳʪʘ ʠʣʠ ʜʘʞʝ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ 

ʫʩʣʫʛ. ʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʦʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʪʦʜʦʚ ʚ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ. 

ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʙʦʣʝʝ ʪʦʯʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʨʝ-

ʤʝʥʥʳʭ ʧʝʨʠʦʜʦʚ ʚʧʝʨʝʜ, ʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʤʘʨʰʨʫʪʳ ʠ ʫʧʨʘʚʣʷʪʴ ʨʝʩʫʨʩʘʤʠ. ʅʘʧʨʠʤʝʨ, ʜʝʪʘʣʴʥʦʝ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʚʳʷʚʠʪʴ ʵʣʝʤʝʥʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʥʘʛʨʫʟʢʦʡ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʫʟʢʠʤʠ ʤʝʩʪʘʤʠ, 

ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʠʪ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪʳ ʠ ʪʦʯʝʯʥʦ ʚʦʟ-

ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʤʦʜʝʣʴ, ʧʨʝʜʧʨʠʥʠʤʘʷ ʤʝʨʳ ʜʣʷ ʩʥʠʞʝʥʠʷ 

ʥʘʛʨʫʟʢʠ ʠʣʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʪʦʢʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʨʠʩʢ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʫʤʝʥʴʰʘʝʪ ʟʘʪʨʘʪʳ ʥʘ 

ʧʨʦʚʝʨʢʫ ʛʠʧʦʪʝʟ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʙʝʟ-

ʦʧʘʩʥʳʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʫʨʦʚʝʥʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧ-

ʪʠʤʠʟʠʨʦʚʘʥ, ʨʝʩʫʨʩʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʯʪʦ, 

ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ, ʧʨʦʚʝʜʝʥʥʦʝ ʪʫʨʠʩʪʘʤʠ ʚ 

ʜʦʨʦʛʝ, ʠ ʫʣʫʯʰʘʝʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ. ʕʪʦ 

ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʢ ʦʙʲʝʢʪʫ ʩʦ ʩʪʦʨʦʥʳ ʠʥʚʝʩʪʦ-

ʨʦʚ ʠʣʠ ʪʫʨʠʩʪʦʚ, ʙʣʘʛʦʜʘʨʷ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝ-

ʩʫʨʩʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʙʣʶʜʘʝʪʩʷ ʪʨʝʥʜ 

ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʩʪʦʷʥʢʠ ʩʫʜʥʘ ʚ ʛʦʨʦʜʝ ʧʨʠʙʳʪʠʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʘʢʪʠʚʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʤʝʞʜʫ ʪʫʨʠʩʪʦʤ ʠ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʦʡ. ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʩʫʜʦʟʘʭʦʜʦʚ ʚ ʧʘʩʩʘʞʠʨ-

ʩʢʠʡ ʧʦʨʪ çʄʦʨʩʢʦʡ ʬʘʩʘʜè ʟʘ 2019 ʛʦʜ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ 

80% ʩʫʜʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʧʦʨʪʫ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʫ ʥʦʯʴ (ʈʠʩ.2) 

[4]. 
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ʈʠʩ. 2 ï ʂʦʣʠʯʝʩʪʚʦ ʜʥʝʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʩʫʜʥʦʤ ʚ ʧʦʨʪʫ ʚ 2019 ʛʦʜʫ 

 
ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʠʷ ʢʨʫʠʟʘ ʢʘʢ 

ʧʨʦʜʫʢʪʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʚ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ [5], ʧʦʵʪʦʤʫ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʚʦʡʥʠʢʘ ʧʦʨʪʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʩʘʤ ʧʦʨʪ, ʥʦ ʠ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʚʷʟʢʫ çʧʦʨʪ-

ʛʦʨʦʜè [6], ʚʦʩʧʨʠʥʠʤʘʷ ʤʦʨʩʢʦʡ ʚʦʢʟʘʣ ʠ ʛʦʨʦʜʩʢʫʶ ʪʨʘʥʩ-

ʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʢʘʢ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ. ɺ ʠʥʦʤ ʞʝ ʩʣʫ-

ʯʘʝ ʧʘʩʩʘʞʠʨ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʜʦʩʪʫʧʘ ʜʦ ʪʫʨʠ-

ʩʪʠʯʝʩʢʠʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʦʩʪʴ ʛʦʨʦʜʘ ʢʘʢ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

S. Krile, N. Maiorov, V. Fetisov [7] ʧʨʝʜʣʦʞʝʥʘ ʩʣʝʜʫʶʱʘʷ ʤʦ-

ʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʨʪʦʤ ʠ ʛʦʨʦʜʦʤ:  

 

 
ʈʠʩ. 3 ð ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʧʦʨʪʘ ʩ ʛʦʨʦʜʩʢʦʡ 

ʤʘʨʰʨʫʪʥʦʡ ʩʝʪʴʶ 
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ʈʠʩʫʥʦʢ ʚʳʰʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʨʪ ʠ ʛʦʨʦʜ ʥʝʨʘʟʨʳʚʥʦ ʩʦ-

ʝʜʠʥʝʥʳ. ʈʘʟʚʠʪʠʝ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʧʦʨʪʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʨʘʟʚʠ-

ʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʘʡʦʥʘ, ʪʘʢ ʢʘʢ ʧʘʩʩʘʞʠʨ-

ʩʢʠʡ ʧʦʨʪ ð ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʪʝʨʤʠʥʘʣ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʟʥʘ-

ʢʦʤʩʪʚʘ ʪʫʨʠʩʪʘ ʩ ʛʦʨʦʜʦʤ ʠ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʢʘʢʦʡ-ʪʦ ʠʟ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ, ʧʘʩʩʘ-

ʞʠʨ ʪʝʨʷʝʪ ʩʚʦʶ ʤʦʙʠʣʴʥʦʩʪʴ ʠ ʫʞʝ ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦ-

ʙʦʜʥʦ ʚʳʙʠʨʘʪʴ ʩʚʦʡ ʤʘʨʰʨʫʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʦʨʦʜ ʪʝʨʷʝʪ ʩʚʦʶ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʢʘʢ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʥʠʝ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʧʦʩʣʝ ʧʨʠʙʳʪʠʷ ʚ ʧʦʨʪ ʥʘʟʥʘʯʝʥʠʷ. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʣʝʜʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚʳʜʝʣʝʥʦ ʥʝ-

ʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ:  

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ: ʅʝʚʩʢʠʡ ʧʨʦ-

ʩʧʝʢʪ, ʈʫʩʩʢʠʡ ʤʫʟʝʡ, ʕʨʤʠʪʘʞ, ʀʩʘʘʢʠʝʚʩʢʠʡ ʩʦʙʦʨ ʠ ʜʨ.); 

- ʛ. ʇʫʰʢʠʥ. ɼʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ 

ʛʦʨʦʜ ʇʫʰʢʠʥ, ʥʦ ʠ ʇʘʚʣʦʚʩʢ ʠ ɻʘʪʯʠʥʫ; 

- ʛʦʨʦʜʘ ʇʝʪʝʨʛʦʬ ʠ ʂʨʦʥʰʪʘʜʪ. ʆʙʲʝʢʪʳ ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʜ-

ʥʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʪʘʢ ʢʘʢ ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ ʦʙʲʝʜʠʥʷʶʪ 

ʠʭ ʚ ʮʝʣʴʥʳʡ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪ. 

- ɸʵʨʦʧʦʨʪ çʇʫʣʢʦʚʦè, ʚʳʩʪʘʚʦʯʥʳʡ ʮʝʥʪʨ çʕʢʩʧʦʬʦ-

ʨʫʤè. ʏʘʩʪʴ ʢʨʫʠʟʥʳʭ ʪʫʨʠʩʪʦʚ ʠʩʧʦʣʴʟʫʝʪ 72-ʯʘʩʦʚʫʶ ʚʠ-

ʟʫ ʜʣʷ ʧʦʩʝʱʝʥʠʷ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ.  
ʇʨʝʜʩʪʘʚʠʤ ʦʩʥʦʚʥʳʝ ʤʘʨʰʨʫʪʳ ʧʨʠʙʳʚʘʶʱʠʭ ʪʫʨʠʩʪʦʚ 

ʢʘʢ ʩʭʝʤʫ ʧʝʨʝʤʝʱʝʥʠʷ ʧʘʩʩʘʞʠʨʘ ʚ ʚʠʜʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʛʨʘʬʘ (ʨʠʩ.ʍ). ʆʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ G ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ G=(V, U), ʛʜʝ V={ɜ1,é,ɜn} ï ʤʥʦʞʝʩʪʚʦ ʚʝʨʰʠʥ 

ʛʨʘʬʘ, ʘ UṒV*V ï ʢʦʥʝʯʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ (ʜʝ-

ʢʘʨʪʦʚʘ) ʧʨʦʠʟʚʝʜʝʥʠʷ V*V, ʦʙʨʘʟʫʶʱʝʝ ʤʥʦʞʝʩʪʚʦ ʜʫʛ ʛʨʘʬʘ 

[8]. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʥʝʩʢʦʣʴʢʦ ʦʩ-

ʥʦʚʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʨʚʠʩʘ ʗʥ-

ʜʝʢʩ.ʂʘʨʪʳ [9]. ɹʳʣʦ ʚʳʙʨʘʥʦ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ: ʪʘʢ-

ʩʠ, ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʘʚʪʦʙʫʩʳ ʠ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ. ʄʘʨʰ-

ʨʫʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʫʪʴ ʜʦ ʠʪʦʛʦʚʦʡ 
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ʪʦʯʢʠ ʟʘʥʠʤʘʣ ʥʝ ʙʦʣʝʝ 2,5 ʯʘʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʨʘʩʩʤʘʪʨʠʚʘ-

ʣʘʩʴ ʜʦʨʦʛʘ ʜʦ ʘʵʨʦʧʦʨʪʘ ʇʫʣʢʦʚʦ ʥʘ ʵʢʩʢʫʨʩʠʦʥʥʦʤ ʘʚʪʦʙʫʩʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʪʨʠ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʬʠʥʘʣʴʥʘʷ ʪʦʯʢʘ ʤʘʨʰʨʫʪʘ ï ʎʝʥʪʨ. ʆʨʠʝʥʪʠʨʦ-

ʚʘʥʥʳʡ ʛʨʘʬ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʧʦ ʤʘʨʰʨʫʪʘʤ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4. ʆʥ ʩʪʨʦʠʣʩʷ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮʳ ʧʝ-

ʨʝʤʝʱʝʥʠʡ (ʪʘʙʣ.1), ʚ ʢʘʯʝʩʪʚʝ ʚʝʩʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʨʝʤʷ ʧʝʨʝ-

ʤʝʱʝʥʠʷ ʠʟ ʦʜʥʦʛʦ ʧʫʥʢʪʘ ʜʦ ʜʨʫʛʦʛʦ, ʧʦʣʫʯʝʥʥʦʝ ʧʨʠ ʧʦʩʪʨʦʝ-

ʥʠʠ ʤʘʨʰʨʫʪʘ ʚ ʩʝʨʚʠʩʝ ʗʥʜʝʢʩ ʂʘʨʪʳ[9]. 

 

ʊʘʙʣʠʮʘ 1 ð ʄʘʪʨʠʮʘ ʧʝʨʝʤʝʱʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 0 0 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3 0 0 0 10 1 40 15 0 0 0 0 0 0 0 0 0 0 

4 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 

5 0 0 0 0 0 0 0 0 0 0 0 0 40 0 0 0 0 

6 0 0 0 0 0 0 0 40 0 45 30 0 0 0 0 0 0 

7 0 0 0 0 0 0 0 40 35 45 30 0 0 0 0 0 0 

8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

12 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 

13 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 

14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 

15 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 20 0 

16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 

17 0 0 0 0 0 0 0 0 25 0 0 0 0 0 0 0 0 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʬʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʭ ʦ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʠ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. ʇʨʠ ʜʝʢʦʤʧʦʟʠʮʠʠ ʟʘʜʘʯʠ ʤʦʞʥʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʩʣʫʯʘʡ ð ʤʦʜʠʬʠʢʘʮʠʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʟʘʜʘʯʠ [10], ʝʛʦ ʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ ʜʦ ʜʚʫʭ ʧʦʜʟʘʜʘʯ: 
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ʚʳʙʦʨ ʪʫʨʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʝʨʝʤʝʱʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʦ ʢʦʥʝʯʥʳʭ 

ʪʦʯʝʢ ʤʘʨʰʨʫʪʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʜʘʥʥʦʡ ʤʦ-

ʜʝʣʠ (1) ð ʵʪʦ ʩʫʤʤʘ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʧʝʨʝʤʝʱʝʥʠʷ ʧʘʩʩʘʞʠ-

ʨʦʚ: ʦʪ ʧʦʨʪʘ ʜʦ ʧʦʩʘʜʢʠ ʚ ʚʳʙʨʘʥʥʳʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ k ʠ ʦʪ ʧʦ-

ʩʘʜʢʠ, ʠ ʜʦ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ j. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʜʦʣʞʥʘ ʩʪʨʝʤʠʪʴ-

ʩʷ ʢ ʤʠʥʠʤʫʤʫ. 

 

 
 

ʈʠʩ. 4 ï ʆʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ  

ʧʦ ʤʘʨʰʨʫʪʘʤ 

 

min
jk k kj k

k K j J k K

c x c x
Í Í Í

+ ­ä ää    (1) 

ʛʜʝ  
K ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʦʯʝʢ ʤʘʨʰʨʫʪʘ; 

J ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʝʯʥʳʭ ʪʦʯʝʢ ʤʘʨʰʨʫʪʘ; 

kc  ï ʚʨʝʤʷ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʧʦʩʘʜʢʠ ʥʘ k-ʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ; 

kx  ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʩʩʘʞʠʨʦʚ, ʩʝʚʰʠʭ ʚ k-ʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ; 
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kjc  ï ʚʨʝʤʷ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪ k-ʡ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʪʦʯʢʠ ʜʦ j-

ʡ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ; 

jkx  ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʩʩʘʞʠʨʦʚ, ʧʝʨʝʤʝʩʪʠʚʰʠʭʩʷ ʦʪ k-ʡ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʪʦʯʢʠ ʜʦ j-ʡ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ; 
ʇʨʠ ʵʪʦʤ ʦʛʨʘʥʠʯʝʥʠʷ ʨʝʰʝʥʠʷ (2) ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʧʘʩʩʘʞʠʨʦʚ, ʜʦʙʨʘʚʰʠʭʩʷ ʜʦ ʧʫʥʢʪʘ j ʨʘʚʥʦ ʦʙʱʝʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʚʳʰʝʜʰʠʭ ʠʟ ʧʦʨʪʘ ʧʘʩʩʘʞʠʨʦʚ S. ɹʳʣʠ ʜʦʙʘʚʣʝʥʳ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʯʝʩʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʘʩʩʘʞʠʨʦʧʦ-

ʪʦʢ 
maxkT  ʧʨʠ ʚʳʙʦʨʝ ʪʨʘʥʩʧʦʨʪʘ k. jD  ʦʙʦʟʥʘʯʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʩʩʘʞʠʨʦʚ, ʯʴʷ ʮʝʣʴ ð ʧʫʥʢʪ j. 

min max, ,

, , 0; ,

kj k k k

j J

kj k

j J k K

kj j k kj

k K

x S T x T

x x

x D x x j J i I

Í

= =

=

ë
= < <î

î
î

=ì
î
î = ² Í Í
îí

ä

ä ä

ä

  (2) 

 
ɺʳʚʦʜʳ 

ɺ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦ ʤʝʥʷʶʱʠʭʩʷ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʤʝʥʳ ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʦʙ ʦʙʲʝʢʪʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɼʘʥʥʫʶ ʧʨʦʙʣʝʤʫ 

ʧʦʤʦʛʘʝʪ ʨʝʰʘʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ 

ʙʳʩʪʨʦ, ʪʦʯʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ. ɺ ʭʦʜʝ 

ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ 

ʨʳʥʢʘ ʢʨʫʠʟʥʳʭ ʫʩʣʫʛ ɹʘʣʪʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ ð 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʧʘʥʜʝʤʠʠ 

ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʚʦʩʩʪʘʥʦʚʠʣʩʷ. ʇʨʦʚʝʜʝʥʥʳʡ ʚ 

ʭʦʜʝ ʧʦʜʛʦʪʦʚʢʠ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʘʥʘʣʠʟ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩ-

ʣʠ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʪʫ-

ʨʠʩʪʦʚ: ʎʝʥʪʨ, ʎʘʨʩʢʦʝ ʉʝʣʦ, ʇʝʪʝʨʛʦʬ ʠ ʂʨʦʥʰʪʘʜʪ, ʠ ʇʫʣʢʦ-

ʚʦ. ɼʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʘʣʠ ʦʩʥʦʚʥʳʤʠ ʪʦʯʢʘʤʠ ʧʨʠ ʧʦʩʪʨʦ-

ʝʥʠʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚʟʚʝʰʝʥʥʦʛʦ ʛʨʘʬʘ, ʦʪʨʘʞʘʶʱʝʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʠʟ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʧʦʨʪʘ ʄʦʨʩʢʦʡ ʌʘ-

ʩʘʜ ʜʦ ʛʦʨʦʜʘ. ʆʪ ʛʨʘʬʘ ʧʨʦʠʟʚʝʜʸʥ ʧʝʨʝʭʦʜ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 
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ʤʦʜʝʣʠ, ʪʘʢʞʝ ʦʪʨʘʞʘʶʱʝʡ ʧʝʨʝʤʝʱʝʥʠʷ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟ-

ʚʦʣʷʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʧʦʨʪ ð ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʦʙʲʝʢʪ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ð ʥʝ ʢʘʢ ʦʪʜʝʣʴʥʫʶ ʠʥʢʘʧʩʫʣʠʨʦ-

ʚʘʚʰʫʶʩʷ ʝʜʠʥʠʮʫ, ʘ ʢʘʢ ʯʘʩʪʴ ʝʜʠʥʦʡ ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ çʧʘʩ-

ʩʘʞʠʨʩʢʠʡ ʧʦʨʪ-ʛʦʨʦʜè. ʊʘʢʘʷ ʪʦʯʢʘ ʘʥʘʣʠʟʘ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʛʦʨʦʜʘ ʢʘʢ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʝʛʢʦ ʨʘʟʚʠʪʴ ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ ʦʙʣʘʩʪʴ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. Kizielewicz J. Economic consequences of the COVID'19 pandemic 

for functioning of the cruise shipping industry in the Baltic Sea Region // 

Marine Policy. - 2024. - ˉ159  

2. ʈʘʟʚʠʪʠʝ ʪʫʨʠʩʪʩʢʦʛʦ ʨʳʥʢʘ // ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ URL: https://www.gov.spb.ru/gov/otrasl/c_tourism/statistic/ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.02.2024).  

3. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ "ʆ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ "ʈʘʟʚʠʪʠʝ ʩʬʝʨʳ ʪʫʨʠʟʤʘ ʚ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ"" ʦʪ 14.11.2017 // ʆʬʠʮʠʘʣʴʥʳʡ ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣ 

ʧʨʘʚʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. - 26.12.2023 ʛ. - ʩ ʠʟʤ. ʠ ʜʦʧʦʣ. ʚ ʨʝʜ. ʦʪ 

26.12.2023.. 

4.  ʈʘʩʧʠʩʘʥʠʝ // ʇʘʩʩʘʞʠʨʩʢʠʡ ʧʦʨʪ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʄʦʨʩʢʦʡ 

ʬʘʩʘʜ URL: https://www.portspb.ru/Raspisanie (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

16.02.2024).  

5.  ʇʝʪʨʦʚʘ, ɻ. ɸ. ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙ-

ʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʬʘʢʪʦʨʘʤʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢʨʫʠʟʥʳʭ ʫʩʣʫʛ / ɻ. ɸ. ʇʝʪʨʦʚʘ, ɼ. ɸ. ɻʫʩʝ-

ʚʘ // ʊʝʨʨʠʪʦʨʠʷ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɺʝʩʪʥʠʢ ɺʣʘʜʠʚʦʩʪʦʢʩʢʦʛʦ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʵʢʦʥʦʤʠʢʠ ʠ ʩʝʨʚʠʩʘ. ï 2020. ï ʊ. 12, ˉ 4. 

ï ʉ. 154-164. ï DOI 10.24866/VVSU/2073-3984/2020-4/154-164.  

6.  ʄʘʡʦʨʦʚ, ʅ. ʅ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʘʨʠʘʥʪʦʚ ʦʙʦʩʥʦʚʘʥʠʷ ʤʦʜʝʨ-

ʥʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʨʩʢʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʧʦʨʪʘ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʝʛʦ ʨʘʟʚʠʪʠʷ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

/ ʅ. ʅ. ʄʘʡʦʨʦʚ, ɸ. ɸ. ɼʦʙʨʦʚʦʣʴʩʢʘʷ // ɺʝʩʪʥʠʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʬʣʦʪʘ ʠʤ. ʘʜʤʠʨʘʣʘ ʉ.ʆ. ʄʘʢʘʨʦʚʘ. 

ï 2022. ï ʊ. 14, ˉ 5. ï ʉ. 701-712. ï DOI: 10.21821/2309-5180-2022-14-

5-701-712. 

7. Krile, S. Modernization of the infrastructure of marine passenger 

port based on synthesis of the structure and forecasting development [ʕʣʝʢ-



16 

ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / S. Krile, N. Maiorov, V. Fetisov // Sustainability. ï 

2021. ï Vol. 13, No. 7. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.mdpi.com/2071-

1050/13/7/3869 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 16.01.2024). 

8. ʇʨʦʢʫʰʝʚ ʃ.ɸ. ɼʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘ (ʦʩʥʦʚʳ ʪʝʦʨʠʠ ʛʨʘ-
ʬʦʚ ʠ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʟʘʜʘʯ // ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ- ʉʇʙ.: ɻʋɸʇ, 2000 ʛ. ï 

82 ʩ.; 

9. ʗʥʜʝʢʩ ʂʘʨʪʳ ð ʪʨʘʥʩʧʦʨʪ, ʥʘʚʠʛʘʮʠʷ, ʧʦʠʩʢ ʤʝʩʪ // ʗʥʜʝʢʩ 

ʂʘʨʪʳ URL: https://yandex.ru/maps (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18.02.2024). 

10. ʄʘʡʦʨʦʚ, ʅ. ʅ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ : 
ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ (ʢʫʨʩʘʥʪʦʚ) ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝ-

ʥʠʡ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 190701 "ʆʨʛʘʥʠʟʘʮʠʷ 

ʧʝʨʝʚʦʟʦʢ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ" / ʅ. ʅ. ʄʘʡʦʨʦʚ, ɺ. ɸ. ʌʝʪʠʩʦʚ 

; ʅ. ʅ. ʄʘʡʦʨʦʚ, ɺ. ɸ. ʌʝʪʠʩʦʚ ; ʄ-ʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩ. ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰ. ʧʨʦʬ. ʦʙʨʘʟʦʚʘʥʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩ. ʫʥ-ʪ ʘʵʨʦʢʦʩʤʠʯʝ-

ʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ. ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ : ɻʋɸʇ, 2011. ï 163 ʩ.  

 
ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ 

ɻʘʡʜʫʢ ɽʣʝʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʩʪʫʜʝʥʪʢʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ. 

ʉʠʣʠʥʘ ɸʥʛʝʣʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʩʪʫʜʝʥʪʢʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ. 
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ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 
ʆʇʊʀʄʀɿɸʎʀʗ ɸʃɻʆʈʀʊʄʆɺ ɼʃʗ ʇʆɺʓʐɽʅʀʗ 

 ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʀ ʇʈʀʃʆɾɽʅʀʁ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʪʘʢʠʭ ʘʣʛʦ-

ʨʠʪʤʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ, ʘʣʛʦʨʠʪʤ ʥʘ ʦʩʥʦʚʝ 

ʨʦʷ ʯʘʩʪʠʮ ʠ ʛʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ. ʕʪʠ ʤʝʪʦʜʳ ʧʦʤʦʛʘʶʪ ʧʦʚʳʩʠʪʴ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ ʠ ʫʣʫʯʰʠʪʴ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠ-

ʤʠ ʦʙʲʸʤʘʤʠ ʜʘʥʥʳʭ ʠ ʩʣʦʞʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ. ʊʘʢʞʝ ʧʨʠʚʝʜʝʥ 

ʧʨʠʤʝʨ ʨʘʙʦʪʳ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ ʥʘ ʷʟʳʢʝ python ʩ ʛʨʘʬʠʢʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʪʠʤʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʦʚ, ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦ-

ʨʠʪʤ, ʛʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ, ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʦʠʩʢʘ. 
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OPTIMIZATION OF ALGORITHMS TO IMPROVE APPLICA-

TION PERFORMANCE  

 
Abstract. The article discusses optimization algorithms such as the 

genetic algorithm, the algorithm based on a swarm of particles and gradient 

descent. These methods help to improve application performance and im-

prove the speed of working with large amounts of data and complex calcu-

lations. There is also an example of how gradient descent works in python 

with a graph. 

Key words: optimization of algorithms, genetic algorithm, gradient 

descent, optimization and search methods. 

 

ʆʧʪʠʤʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʦʚ ʠ ʢʦʜʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʨʠʣʦʞʝʥʠʡ, ʦʩʦʙʝʥ-

ʥʦ ʪʝʭ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ ʠʣʠ 

ʚʳʧʦʣʥʷʶʪ ʩʣʦʞʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ 

ʨʘʙʦʪʳ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʙʦʣʝʝ ʵʬ-

ʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʤʝʥʴʰʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠʣʠ ʚʨʝʤʝʥʠ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ 

ʚʳʙʦʨ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʘʣʛʦʨʠʪʤʘ, ʫʣʫʯʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠʣʠ ʧʨʠʤʝʥʝʥʠʝ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ. [1] 

ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʧ-

ʪʠʤʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʷʭ: 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʪʘʢʠʭ ʘʣʛʦ-

ʨʠʪʤʦʚ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ, ʘʣʛʦʨʠʪʤ ʥʘ ʦʩʥʦʚʝ ʨʦʷ ʯʘ-

ʩʪʠʮ, ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥ ʛʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ (Genetic Algorithms) ð ʵʪʦ ʤʝʪʦʜ 

ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʠ ʵʚʦʣʶʮʠʠ. ʆʥʠ ʚʜʦʭʥʦʚʣʝʥʳ ʧʨʦʮʝʩʩʦʤ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʚʳʩʦ-

ʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʟʘʜʘʯʘʭ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʦʠʩʢʘ. 

ʆʧʠʰʝʤ ʠʜʝʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ. ʇʨʦʮʝʩʩ ʵʚʦʣʶʮʠʠ 
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ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʩʣʫʯʘʡʥʦ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʦʩʦʙʝʡ. 

ɿʘʪʝʤ ʚ ʢʘʞʜʦʤ ʧʦʢʦʣʝʥʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ 

ʢʘʞʜʦʡ ʦʩʦʙʠ, ʦʙʳʯʥʦ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ. 

ʆʪʙʠʨʘʶʪʩʷ ʦʩʦʙʠ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴʶ, ʠ ʠʭ 

ʛʝʥʦʪʠʧʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʤʫʪʘʮʠʠ ʠ ʩʢʨʝʱʠʚʘʥʠʶ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʦʩʦʙʝʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ʜʦ ʜʦʩʪʠ-

ʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ ʦʩʪʘʥʦʚʢʠ, ʥʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʯʠʩʣʘ ʧʦʢʦʣʝʥʠʡ ʠʣʠ ʜʦʩʪʠʞʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ. [2] 

ʄʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʨʦʷ ʯʘʩʪʠʮ (Particle Swarm 

Optimization, PSO) ð ʵʪʦ ʤʝʪʘʵʚʨʠʩʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤʘʤʠ ʛʣʦ-

ʙʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʚʝʜʝʥʠʷ 

ʨʦʷ ʯʘʩʪʠʮ, ʛʜʝ ʢʘʞʜʘʷ ʯʘʩʪʠʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʘʥʜʠʜʘʪʩʢʦʝ ʨʝ-

ʰʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʠʩʢʘ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ PSO ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʘʷ ʯʘʩʪʠ-

ʮʘ ʜʚʠʞʝʪʩʷ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʫ ʧʦʠʩʢʘ, ʦʙʥʦʚʣʷʷ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ 

ʠ ʩʢʦʨʦʩʪʴ ʥʘ ʦʩʥʦʚʝ ʩʚʦʝʛʦ ʣʫʯʰʝʛʦ ʣʠʯʥʦʛʦ ʦʧʳʪʘ ʠ ʦʧʳʪʘ 

ʣʫʯʰʝʡ ʯʘʩʪʠʮʳ ʚ ʨʦʝ. ʏʘʩʪʠʮʳ ʦʙʤʝʥʠʚʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʩʚʦʠʭ ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʦʶ ʢʦʣʣʝʢʪʠʚʥʦ ʩʭʦ-

ʜʠʪʴʩʷ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʝʰʝʥʠʶ. [3] 

ɻʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ (Gradient Descent) ð ʵʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦ-

ʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʤʘʰʠʥ-

ʥʦʤ ʦʙʫʯʝʥʠʠ ʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʚʳʯʠʩʣʝʥʠʠ 

ʛʨʘʜʠʝʥʪʘ ʬʫʥʢʮʠʠ ʧʦʪʝʨʴ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʤʦʜʝʣʠ ʠ ʧʦʩʣʝʜʫʶ-

ʱʝʤ ʦʙʥʦʚʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ 

ʛʨʘʜʠʝʥʪʫ. ɻʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʥʘʩʪʨʦʡʢʠ ʚʝʩʦʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ ʠ 

ʜʨʫʛʠʭ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʪʝʨʘ-

ʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʬʫʥʢʮʠʠ ʧʦʪʝʨʴ. ɻʨʘʜʠʝʥʪ ʬʫʥʢʮʠʠ ʧʦ-

ʪʝʨʴ ʧʦʢʘʟʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʠʙʦʣʴʰʝʛʦ ʚʦʟʨʘʩʪʘʥʠʷ ʬʫʥʢ-

ʮʠʠ, ʧʦʵʪʦʤʫ ʜʚʠʞʝʥʠʝ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʦʰʠʙʢʫ ʠ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʤʠʥʠʤʫʤʫ 

ʬʫʥʢʮʠʠ. 

ʇʨʦʮʝʩʩ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ: 
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1. ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʩʣʫʯʘʡʥʳʤʠ ʟʥʘʯʝ-
ʥʠʷʤʠ. 

2. ɺʳʯʠʩʣʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʪʝʨʴ ʥʘ ʦʩʥʦʚʝ ʪʝʢʫʱʠʭ ʧʘʨʘ-
ʤʝʪʨʦʚ ʤʦʜʝʣʠ. 

3. ɺʳʯʠʩʣʝʥʠʝ ʛʨʘʜʠʝʥʪʘ ʬʫʥʢʮʠʠ ʧʦʪʝʨʴ ʧʦ ʢʘʞʜʦʤʫ ʧʘ-
ʨʘʤʝʪʨʫ ʤʦʜʝʣʠ. 

4. ʆʙʥʦʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʦʪʠ-
ʚʦʧʦʣʦʞʥʦʤ ʛʨʘʜʠʝʥʪʫ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʦʙʫʯʝʥʠʷ 

(learning rate). 

5. ʇʦʚʪʦʨʝʥʠʝ ʰʘʛʦʚ 2-4 ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʢʨʠʪʝʨʠʷ ʦʩʪʘʥʦʚʢʠ, ʥʘʧʨʠʤʝʨ, ʩʭʦʜʠʤʦʩʪʠ ʬʫʥʢʮʠʠ ʧʦʪʝʨʴ ʠʣʠ 

ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʠʪʝʨʘʮʠʡ [4].  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦ-

ʩʪʘʪʢʠ: ʧʦʪʨʝʙʥʦʩʪʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʧʨʠ ʨʘʙʦʪʝ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ, ʥʝʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʚ ʙʦʣʴʰʠʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʤʝʪʦʜʘ ʥʘ ʦʩʥʦʚʝ ʨʦʷ ʯʘʩʪʠʮ ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʶ ʫ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ. 

ʉʘʤʳʤ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʦʢʘʟʘʣʩʷ ʤʝʪʦʜ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ, 

ʪʘʢ ʢʘʢ ʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʧ-

ʪʠʤʠʟʘʮʠʠ, ʠ ʦʥ ʧʨʦʩʪ ʚ ʨʝʘʣʠʟʘʮʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʜʘʣʝʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʤ ʦʧʠʩʘʥʠʝ ʢʦʜʘ 

ʥʘ ʷʟʳʢʝ Python, ʨʝʘʣʠʟʫʶʱʠʤ ʥʘʭʦʞʜʝʥʠʝ ʪʦʯʢʠ ʤʠʥʠʤʫʤʘ 

ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʦʪʦʙʨʘʞʘʶʱʠʤʩʷ ʥʘ ʛʨʘʬʠʢʝ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ ʚʦʟʴʤʝʤ ʬʫʥʢʮʠʶ: 

ÓÉÎØ  zὩ  ÃÏÓÙ Åz ὼ ώ  
ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʙʠʙʣʠʦʪʝʢʘ 

matplotlib. ʌʫʥʢʮʠʷ ʦʧʨʝʜʝʣʝʥʘ ʚʥʫʪʨʠ def differentiable_function 

(ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʌʫʥʢʮʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ 

 

ʆʧʨʝʜʝʣʷʶʪʩʷ ʬʫʥʢʮʠʠ derivative_x ʠ derivative_y, ʢʦʪʦʨʳʝ 

ʚʳʯʠʩʣʷʶʪ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʬʫʥʢʮʠʠ ʧʦ x ʠ y ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ (ʨʠʩ. 2 ʠ (ʨʠʩ. 3). 
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ʈʠʩ. 2. ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʥʦʡ ʧʦ ʦʩʠ Y 

 

 
ʈʠʩ. 3. ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʥʦʡ ʧʦ ʦʩʠ X 

 
ʌʫʥʢʮʠʷ calculate_flip_points ʠʱʝʪ ʪʦʯʢʠ, ʛʜʝ ʧʨʦʠʟʚʦʜʥʘʷ 

ʬʫʥʢʮʠʠ ʤʝʥʷʝʪ ʟʥʘʢ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʝʨʝʭʦʜ ʦʪ ʤʠʥʠʤʫʤʘ ʢ 

ʤʘʢʩʠʤʫʤʫ ʠʣʠ ʥʘʦʙʦʨʦʪ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʧʫʪʝʤ ʠʪʝʨʘʮʠʠ ʧʦ ʚʩʝʤ 

ʪʦʯʢʘʤ ʥʘ ʨʘʙʦʯʝʡ ʧʣʦʩʢʦʩʪʠ ʠ ʧʨʦʚʝʨʢʠ ʫʩʣʦʚʠʷ ʧʝʨʝʚʦʨʦʪʘ 

(ʨʠʩ. 4). 

 
ʈʠʩ. 4. ʌʫʥʢʮʠʷ, ʚʳʯʠʩʣʷʶʱʘʷ ʪʦʯʢʠ, ʛʜʝ ʧʨʦʠʟʚʦʜʥʘʷ ʤʝʥʷʝʪ ʟʥʘʢ 
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ʌʫʥʢʮʠʷ pick_estimates ʚʳʙʠʨʘʝʪ ʥʘʯʘʣʴʥʳʝ ʦʮʝʥʢʠ ʜʣʷ 

ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ, ʠʩʧʦʣʴʟʫʷ ʥʘʡʜʝʥʥʳʝ ʪʦʯʢʠ ʧʝʨʝʚʦʨʦʪʘ. 

ʆʥʘ ʚʳʙʠʨʘʝʪ ʪʦʯʢʫ ʩ ʥʘʠʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʬʫʥʢʮʠʠ ʠʟ 

ʥʘʯʘʣʴʥʳʭ ʦʮʝʥʦʢ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʦʯʢʠ ʥʘ ʢʨʘʶ ʨʘʙʦʯʝʡ 

ʧʣʦʩʢʦʩʪʠ. 

ʌʫʥʢʮʠʷ draw_chart ʚʠʟʫʘʣʠʟʠʨʫʝʪ ʥʘʡʜʝʥʥʳʡ ʤʠʥʠʤʫʤ ʠ 

ʧʦʚʝʨʭʥʦʩʪʴ ʬʫʥʢʮʠʠ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʨʠʩ. 5). 

 

 
ʈʠʩ. 5. ʌʫʥʢʮʠʷ ʨʠʩʦʚʘʥʠʷ ʛʨʘʬʠʢʘ ʠ ʪʦʯʢʠ ʤʠʥʠʤʫʤʘ  

 

 
ʈʠʩ. 6. ʄʝʪʦʜ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ 

 
ʌʫʥʢʮʠʷ gradient_descent ʚʳʧʦʣʥʷʝʪ ʛʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ ʜʣʷ 

ʥʘʭʦʞʜʝʥʠʷ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ. ʆʥʘ ʠʪʝʨʘʪʠʚʥʦ ʢʦʨʨʝʢʪʠʨʫʝʪ 
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ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ, ʜʚʠʛʘʷʩʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʦʪʠʚʦʧʦʣʦʞ-

ʥʦʤ ʛʨʘʜʠʝʥʪʫ ʬʫʥʢʮʠʠ, ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʥʝʪ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ 

(ʨʠʩ. 6). 

ʌʫʥʢʮʠʷ find_minimum ʠʩʧʦʣʴʟʫʝʪ ʛʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ ʜʣʷ 

ʥʘʭʦʞʜʝʥʠʷ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ, ʩʥʘʯʘʣʘ ʧʦ ʦʩʠ y, ʘ ʟʘʪʝʤ ʧʦ 

ʦʩʠ x (ʨʠʩ. 7). 

 

 
ʈʠʩ. 7. ʌʫʥʢʮʠʷ ʧʦʠʩʢʘ ʤʠʥʠʤʫʤʘ 

 
ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʙʫʜʝʪ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ, ʥʘ 

ʢʦʪʦʨʦʤ ʢʨʘʩʥʦʡ ʪʦʯʢʦʡ ʦʪʤʝʯʝʥ ʤʠʥʠʤʫʤ. 

ɻʨʘʬʠʢ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 8: 

 
ʈʠʩ. 8. ʊʦʯʢʘ ʤʠʥʠʤʫʤʘ ʥʘ ʛʨʘʬʠʢʝ 

 

ʇʦʜ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʧʨʠʣʦʞʝʥʠʡ ʧʦʥʠʤʘʝʪʩʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ ʢʦʤʧʴʶ-

ʪʝʨʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʬʫʥʢʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʳʩʪʨʳʡ ʦʪ-

ʢʣʠʢ ʠ ʤʠʥʠʤʠʟʠʨʫʷ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚ 

ʩʪʘʪʴʝ ʤʝʪʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ 

ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʠ ʚʳʧʦʣʥʝʥʠʷ ʩʣʦʞʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. 
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ʍʨʠʩʪʦʬʦʨʦʚʘ ɸʥʘʩʪʘʩʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʛʦ ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʏʫʚʘʰʩʢʠʡ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

ʅ.ʀ. ɼʤʠʪʨʠʝʚ, ɼ.ɸ. ʀʚʘʥʦʚ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 
ʄɽʊʆɼʓ ʆʇʊʀʄʀɿɸʎʀʀ ʅɸ ʆʉʅʆɺɽ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ 

ʀʅʊɽʃʃɽʂʊɸ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʦʧ-

ʪʠʤʠʟʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʜʘʣʝʝ ʀʀ) ʠ ʠʭ ʨʦʣʴ 

ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʩʚʝʱʝʥʳ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ 

ʛʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ, ʵʚʦʣʶʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʦʧʪʠʤʠʟʘʮʠʷ ʩ ʦʛʨʘʥʠ-

ʯʝʥʠʷʤʠ ʠ ʦʙʫʯʝʥʠʝ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ. ʇʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʵʪʠʭ 

ʤʝʪʦʜʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʜʝ-

ʣʝʡ ʀʀ. ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʠʤʝʨʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʩʨʘʚʥʝʥʠʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʤʦʜʝʣʷʤʠ ʀʀ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʦʧʪʠʤʠʟʘʮʠʷ, ʛʨʘ-

ʜʠʝʥʪʥʳʡ ʩʧʫʩʢ, ʵʚʦʣʶʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʦʙʫʯʝʥʠʝ ʩ ʧʦʜʢʨʝʧʣʝʥʠ-

ʝʤ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʛʠʧʝʨʧʘʨʘʤʝʪʨʳ. 
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ARTIFICIAL INTELLIGENCE ï BASED OPTIMIZATION  

 METHODS 

 
Abstract. This article explores the fundamental optimization methods 

in the field of artificial intelligence (AI) and their role in the development of 

modern technologies. Methods such as gradient descent, evolutionary algo-

rithms, constrained optimization, and reinforcement learning are discussed. 

The importance of these methods in enhancing the performance and effi-

ciency of AI models is emphasized. Examples of their application and com-

parisons of effectiveness between different AI models are also discussed. 

Key words: Artificial intelligence, optimization, gradient descent, evo-

lutionary algorithms, reinforcement learning, modeling, performance, hy-

perparameters 

 
ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠ-

ʪʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʜʘʣʝʝ ʀʀ) [2], ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙ-

ʣʘʩʪʷʭ. ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʧ-

ʪʠʤʠʟʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʟʘʜʘʯʘʭ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʠ ʠʭ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɸʚʪʦʨʳ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ 

ʦʧʪʠʤʠʟʘʮʠʠ: 

1. ɻʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ. ɻʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ 

ʠʥʪʝʣʣʝʢʪʝ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʧʦʠʩʢʝ ʤʠʥʠʤʫʤʘ (ʠʣʠ ʤʘʢʩʠʤʫʤʘ) 

ʬʫʥʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʥʳʭ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ ʧʦʪʝʨʴ ʠʣʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʪʦʯ-

ʥʦʩʪʴ ʤʦʜʝʣʠ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʤʦʜʝʣʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʛʨʘʜʠʝʥʪʫ ʬʫʥʢʮʠʠ 

ʧʦʪʝʨʴ. [1] 

2. ʕʚʦʣʶʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ. ʕʚʦʣʶʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʣʘʩʩ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʢʦʪʦ-

ʨʳʝ ʠʤʠʪʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʵʚʦʣʶʮʠʠ. ʕʪʠ ʘʣʛʦʨʠʪʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʛʠ-

ʧʝʨʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩ ʮʝʣʴʶ 

ʫʣʫʯʰʝʥʠʷ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʆʥʠ ʨʘʙʦʪʘʶʪ ʧʫʪʝʤ ʩʦʟʜʘ-
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ʥʠʷ ʩʣʫʯʘʡʥʳʭ ʥʘʯʘʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ ʨʝʰʝʥʠʡ, ʠʭ ʤʫʪʘʮʠʠ, 

ʩʢʨʝʱʠʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʪʙʦʨʘ ʥʘ ʦʩʥʦʚʝ ʠʭ ʧʨʠʛʦʜʥʦʩʪʠ 

ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ. 

3. ʆʧʪʠʤʠʟʘʮʠʷ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. ʆʧʪʠʤʠʟʘʮʠʷ ʩ ʦʛʨʘʥʠʯʝ-

ʥʠʷʤʠ ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜʦʤ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʫʯʠʪʳʚʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʣʘʛʘʝʤʳʝ ʥʘ ʧʘʨʘʤʝʪʨʳ 

ʠʣʠ ʨʝʰʝʥʠʷ. ʕʪʦʪ ʧʦʜʭʦʜ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦ-

ʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʰʪʨʘʬʥʳʝ ʬʫʥʢʮʠʠ ʠ ʤʥʦʞʠʪʝʣʠ ʃʘʛʨʘʥʞʘ, ʜʣʷ 

ʚʚʝʜʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʧʨʦʮʝʩʩ ʦʧʪʠʤʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʚ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚʨʝʤʷ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʘʚʪʦʥʦʤʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

4. ʆʙʫʯʝʥʠʝ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ. ʆʙʫʯʝʥʠʝ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʬʦʢʫ-

ʩʠʨʫʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʙʫʯʘʪʴʩʷ ʧʨʠ-

ʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʛʝʥʪʘ ʩ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʦʡ. ʕʪʦʪ ʧʦʜʭʦʜ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʛʝʥʪʦʚ, ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ, ʚʦʟʤʦʞʥʳʝ ʜʝʡʩʪʚʠʷ, ʩʦʩʪʦʷʥʠʷ ʠ ʥʘʛʨʘʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʘʛʝʥʪʫ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʫʣʫʯ-

ʰʘʪʴ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʘʝʤʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨʳ ʧʨʦʚʦʜʷʪ ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʥʪʝʣʣʝʢʪʦʚ: çChat GPTè ʚʝʨʩʠʠ 3.5 Turbo ʠ 

çʗʥʜʝʢʩ ɸʣʠʩʘè. ʉ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʪʝʩʪʦʚ ʠ ʟʘʜʘʯ ʙʳʣʦ 

ʚʳʷʩʥʝʥʦ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʩʧʨʘʚʣʷʝʪʩʷ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʠʧʘʤʠ ʟʘʜʘʯ ʠ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ 

ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ. ʉ ʧʝʨʚʦʡ, ʩʘʤʦʡ ʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ ʥʘ ʦʧ-

ʪʠʤʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ, ʩʧʨʘʚʠʣʠʩʴ ʦʙʘ ʀʀ, ʦʪʚʝʪ ʙʳʣ ʚʝʨʥʳʡ. 

ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ ʙʳʣʦ ʩʣʝʜʫʶʱʝʝ: çʏʪʦ ʚʳʛʦʜʥʝʝ ʢʫʧʠʪʴ: ʙʦʣʴ-

ʰʫʶ ʠʣʠ ʤʘʣʝʥʴʢʫʶ ʧʦʨʮʠʶ ʢʘʨʪʦʰʢʠ ʬʨʠ? ɺ ʙʦʣʴʰʦʡ ʧʦʨʮʠʠ 

150 ʛʨʘʤʤ, ʘ ʩʪʦʠʪ ʦʥʘ 80 ʨʫʙʣʝʡ. ɺ ʤʘʣʝʥʴʢʦʡ ʧʦʨʮʠʠ 70 

ʛʨʘʤʤ, ʘ ʩʪʦʠʪ ʦʥʘ 60 ʨʫʙʣʝʡ. ʆʙʘ ʠʩʧʳʪʫʝʤʳʭ ʧʨʦʚʝʣʠ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ ʠ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʚʳʛʦʜʥʝʝ ʙʫʜʝʪ ʢʫʧʠʪʴ ʙʦʣʴ-

ʰʫʶ ʧʦʨʮʠʶè. 

ʉ ʧʦʩʣʝʜʫʶʱʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʥʘ ʣʦʛʠʢʫ ʦʪʚʝʪʳ 

ʦʪʣʠʯʘʣʠʩʴ, ʠ ʦʙʘ ʙʳʣʠ ʥʝʚʝʨʥʳ, ʪʘʢ ʢʘʢ ʜʣʷ ʪʘʢʦʛʦ ʪʠʧʘ ʟʘʜʘʯ 

ʥʫʞʥʦ ʧʠʩʘʪʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʧʦʜʩʢʘʟʢʠ ʜʣʷ ʀʀ, ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʳʝ ʧʨʦʤʪʳ (ʦʪ ʘʥʛʣ. Promt). ʇʦʩʣʝ ʥʘʧʠʩʘʥʠʷ ʧʦʜʨʦʙʥʦʛʦ 

ʧʨʦʤʪʘ ʜʣʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʠ, ʦʪʚʝʪʳ ʠʩʧʳʪʫʝʤʳʭ ʀʀ ʙʳʣʠ ʨʘʟ-
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ʥʳʝ, ʥʦ ʤʦʜʝʣʴ Chat GPT 3.5 Turbo ʚʩʸ ʞʝ ʩʤʦʛʣʘ ʩʜʝʣʘʪʴ ʚʝʨʥʦʝ 

ʨʝʰʝʥʠʝ ʠ ʜʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ. ɸʚʪʦʨʘʤʠ ʙʳʣʦ ʜʘʥʦ ʩʣʝʜʫ-

ʶʱʝʝ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ: çɺʠʢʘ ʚʣʘʜʝʝʪ ʜʚʫʤʷ ʮʚʝʪʦʯʥʳʤʠ ʤʘʛʘʟʠ-

ʥʘʤʠ ʚ ʛʦʨʦʜʘʭ ɽ ʠ ʇ. ɺ ʤʘʛʘʟʠʥʘʭ ʧʨʦʜʘʶʪ ʦʜʠʥʘʢʦʚʫʶ ʧʨʦ-

ʜʫʢʮʠʶ, ʦʜʥʘʢʦ ʤʘʛʘʟʠʥ ʚ ʛʦʨʦʜʝ ʇ. ʠʩʧʦʣʴʟʫʝʪ ʙʦʣʝʝ ʩʦʚʨʝ-

ʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʈʘʙʦʪʥʠʢʠ ʤʘʛʘʟʠʥʘ ʚ ʛʦʨʦʜʝ ɽ. ʪʨʫʜʷʪʩʷ t2 

ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ ʠ ʟʘ ʵʪʫ ʥʝʜʝʣʶ ʧʨʦʠʟʚʦʜʷʪ 3t ʝʜʠʥʠʮ ʧʨʦʜʫʢ-

ʮʠʠ. ʈʘʙʦʪʥʠʢʠ ʤʘʛʘʟʠʥʘ ʚ ʛʦʨʦʜʝ ʇ. ʪʨʫʜʷʪʩʷ t2 ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ 

ʠ ʟʘ ʵʪʫ ʥʝʜʝʣʶ ʧʨʦʠʟʚʦʜʷʪ 6t ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ. ɿʘ ʢʘʞʜʳʡ ʯʘʩ 

ʨʘʙʦʪʳ ɺʠʢʘ ʧʣʘʪʠʪ ʩʦʪʨʫʜʥʠʢʘʤ 500 ʨʫʙʣʝʡ. ʅʦ ʧʝʨʝʜ ʩʦʪʨʫʜ-

ʥʠʢʘʤʠ ʩʪʦʠʪ ʚʘʞʥʘʷ ʟʘʜʘʯʘ: ʝʞʝʥʝʜʝʣʴʥʦ ʦʥʠ ʜʦʣʞʥʳ ʧʨʦʠʟʚʦ-

ʜʠʪʴ 300 ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ. ʂʘʢʫʶ ʥʘʠʤʝʥʴʰʫʶ ʟʘʨʧʣʘʪʫ ʤʦʞ-

ʥʦ ʚʳʧʣʘʯʠʚʘʪʴ ʩʦʪʨʫʜʥʠʢʘʤ?è 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʦʪʚʝʪ ʀʀ çʗʥʜʝʢʩ ɸʣʠʩʘè, ʪʘʢʦʡ 

ʞʝ ʦʪʚʝʪ ʙʳʣ ʠʟʥʘʯʘʣʴʥʦ ʠ ʦʪ Chat GPT.  

 

 
ʈʠʩ.1. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʪ ʀʀ çʗʥʜʝʢʩ ɸʣʠʩʘè 

 
ɺʪʦʨʘʷ ʧʦʧʳʪʢʘ ʩ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʤ ʦʧʠʩʘʥʠʝʤ ʟʘʜʘʯʠ ʠ 

ʧʦʜʩʢʘʟʦʢ ʙʳʣʘ ʫʩʧʝʰʥʦʡ, ʢʦʥʝʯʥʦʝ ʨʝʰʝʥʠʝ ʦʪ Chat GPT ʙʳʣʦ 

ʩʣʝʜʫʶʱʝʝ (ʩʤ. ʨʠʩ. 2): 
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ʈʠʩ. 2. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʪ ʀʀ Chat GPT 

 
ʉ ʜʘʥʥʦʡ ʟʘʜʘʯʝʡ ʩʤʦʛ ʩʧʨʘʚʠʪʴʩʷ ʪʦʣʴʢʦ Chat GPT. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʧʝʯʘʪʣʷʶʱʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʀʀ, ʦʥ ʝʱʸ ʦʛʨʘʥʠʯʝʥ ʚ ʨʝʰʝʥʠʠ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. ʕʪʠ 

ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝʭʚʘʪʢʦʡ ʜʘʥʥʳʭ (ʧʦʜʩʢʘʟʦʢ), ʪʨʫʜ-

ʥʦʩʪʷʤʠ ʚ ʦʪʜʝʣʝʥʠʠ ʧʨʘʚʜʳ ʦʪ ʚʳʤʳʩʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞ-

ʥʦ ʦʪʤʝʪʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘ-

ʙʦʪʦʢ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʪʝʢʫʱʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʠ ʨʘʩʰʠʨʝʥʠʷ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʨʝʰʝʥʠʠ ʩʣʦʞʥʳʭ 

ʟʘʜʘʯ. 
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ʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. 

ʋʣʴʷʥʦʚʘ. 

ʄʠʪʨʦʬʘʥʦʚʘ ʊʘʪʴʷʥʘ ɺʘʣʝʨʴʝʚʥʘ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 



28 

ɸ.ʉ. ɸʥʪʦʥʦʚ, ʂ.ɸ. ɽʛʦʨʦʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 
ʄɽʊʆɼʓ ʆʇʊʀʄʀɿɸʎʀʀ ɼʃʗ ɹɸɿ ɼɸʅʅʓʍ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʨʠʤʝʥʝʥʠʷ ʙʘʟ ʜʘʥ-

ʥʳʭ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʩʪʘʣʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʙʟʦʨ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ, ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʠ ʮʝʣʴ ʙʳʣʘ ʫʩʧʝʰʥʦ ʜʦʩʪʠʛʥʫʪʘ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʧʠʩʦʢ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʜʝʢʩʠʨʦʚʘʥʠʝ, ʉʋɹɼ, ʨʝʬʘʢʪʦʨʦʠʥʛ, ʪʶ-

ʥʠʥʛ, ʜʝʬʨʘʛʤʝʥʪʘʮʠʷ ʠʥʜʝʢʩʦʚ. 

 

A.S. Antonov, K.A. Egorova 

Chuvash State University named after I.N. Ulyanova 

 

OPTIMIZATION METHODS FOR DATABASES  

 
Abstract. The article describes various methods by which optimization 

is performed for various types of database applications. The purpose of this 

article was to provide an overview of database optimization methods, their 

application and the goal was successfully achieved. A list of methods that 

are used everywhere is proposed. 

Key word: indexing, DBMS, refactoring, tuning, index defragmenta-

tion. 

 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʤʝʨʳ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦ-

ʩʦʚ ʚ ʪʝʭʥʠʢʝ ʨʝʬʘʢʪʦʨʠʥʛʘ, ʘ ʠʤʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʟʘʧʨʦ-

ʩʦʚ (ʨʠʩ. 1) ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ ʟʘʧʨʦʩʦʚ (ʨʠʩ. 2). 

ʈʝʬʘʢʪʦʨʠʥʛ ð ʵʪʦ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫ-

ʨʳ ʧʨʦʛʨʘʤʤʳ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʝʸ ʚʥʝʰʥʝʛʦ ʧʦʚʝʜʝʥʠʷ. ɽʛʦ ʮʝʣʴ 

ð ʩʜʝʣʘʪʴ ʢʦʜ ʧʨʦʛʨʘʤʤʳ ʙʦʣʝʝ ʣʸʛʢʠʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʫʣʫʯ-

ʰʠʪʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠ ʯʸʪʢʦʩʪʴ ʧʨʦʛʨʘʤʤʳ. ʈʝʬʘʢʪʦʨʠʥʛ 

ʚʢʣʶʯʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝʙʦʣʴʰʠʭ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʶʪ ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠʟ-

ʤʝʥʝʥʠʡ ʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ ʧʨʦ-

ʛʨʘʤʤʳ. 
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ʈʠʩ. 1 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʟʘʧʨʦʩʦʚ 

 

 
ʈʠʩ. 2 ʆʧʪʠʤʠʟʘʮʠʷ ʟʘʧʨʦʩʘ ʢ ʪʘʙʣʠʮʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

 

 
ʈʠʩ. 3. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ 

 



30 

ɸʚʪʦʨʘʤʠ ʙʳʣ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥ ʪʘʢʦʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʧ-

ʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʢʘʢ çɻʘʣʘʢʪʠʢʘ ERPè. ɻʘʣʘʢʪʠʢʘ ERP ï ʦʪʝ-

ʯʝʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʝʨʘʪʠʚʥʦ ʨʝʰʘʪʴ ʫʧʨʘʚʣʝʥ-

ʯʝʩʢʠʝ ʠ ʫʯʝʪʥʳʝ ʟʘʜʘʯʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʝʨʩʦʥʘʣ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʠʞʝ, ʥʘ ʨʠʩ. 3, ʧʨʝʜʩʪʘʚʣʝʥ ʠʥ-

ʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʢʘʢ çʪʶ-

ʥʠʥʛè ʘʚʪʦʨʳ ʧʨʠʚʝʣʠ ʜʝʬʨʘʛʤʝʥʪʘʮʠʶ ʟʘʧʨʦʩʦʚ ʜʣʷ SQL 

Server (ʨʠʩ. 4) ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ OLA 

HALLENGREN INDEX DEFRAG (ʨʠʩ. 5). 

ʊʶʥʠʥʛ (Database Tuning) ð ʵʪʦ ʛʨʫʧʧʘ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʠ ʫʥʠʬʠʢʘʮʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʩʪʨʦʡʢʫ ʧʘʨʘʤʝʪʨʦʚ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʮʝʩʩʦʨʘ, ʜʠʩʢʦʚʳʭ ʧʦʜʩʠʩʪʝʤ, ʫʨʦʚ-

ʥʷ RAID, ʨʘʟʤʝʨʘ ʙʣʦʢʦʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʘʙʣʠʮ ʠ ʠʥʜʝʢʩʦʚ 

ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʜʠʩʢʘʤʠ. ʊʘʢʞʝ ʪʶʥʠʥʛ ɹɼ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʥʘʩʪʨʦʡʢʫ ʠ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

(DBMS) ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ ʧʘʤʷʪʠ ʠ ʦʙʨʘʙʦʪʢʠ ʢʦʤʧʴʶ-

ʪʝʨʘ, ʥʘ ʢʦʪʦʨʦʤ ʦʥʘ ʨʘʙʦʪʘʝʪ. 

 

 
ʈʠʩ. 4 ɼʝʬʨʘʛʤʝʥʪʘʮʠʷ ʚʩʝʭ ʠʥʜʝʢʩʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ SQL Server 
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ʈʠʩ. 5 ɼʝʬʨʘʛʤʝʥʪʘʮʠʷ ʠʥʜʝʢʩʘ ʩ ʧʦʤʦʱʴʶ  

OLA HALLENGREN INDEX DEFRAG 

 

ʊʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʘʚʪʦʨʳ ʧʨʠʚʝʣʠ ʧʨʠʤʝʨ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʟʘʧʨʦʩʦʚ ʩ ʦʜʥʦʡ ʠʟ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʰʠʬʨʦʚʘʥʠʝ 

ʟʘʧʨʦʩʦʚ (ʨʠʩ. 6). 

 

 
ʈʠʩ. 6 ʐʠʬʨʦʚʘʥʠʝ ʥʘ ʫʨʦʚʥʝ ʩʦʝʜʠʥʝʥʠʷ ʚ PostgreSQL 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʨʘʤʠ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʮʝʣʴ. ɹʳʣʠ ʨʘʩ-

ʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ ʠ ʧʨʠʤʝʥʝʥʳ ʥʘ 

ʧʨʘʢʪʠʢʝ, ʘ ʢʦʥʢʨʝʪʥʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʪʘʢʠʝ 

ʤʝʪʦʜʳ ʢʘʢ çʨʝʬʘʢʪʦʨʠʥʛè çʪʶʥʠʥʛè ʠ çʰʠʬʨʦʚʘʥʠʝ ʟʘʧʨʦʩʦʚè. 

ʊʘʢʞʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʪʝʨʤʠʥʳ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 
ɸʥʪʦʥʦʚ ɸʨʪʝʤ ʉʝʨʛʝʝʚʠʯ ï ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. 

ʋʣʴʷʥʦʚʘ. 

ɽʛʦʨʦʚʘ ʂʩʝʥʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʨʤʘʪʠʢʠ 

ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ʍʨʠʩʪʦʬʦʨʦʚʘ ɸʥʘʩʪʘʩʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʛʦ ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʏʫʚʘʰʩʢʠʡ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
 

 
ʂ.ɺ. ʂʘʟʘʢʦʚ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 
ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ɸʈʍʀʊɽʂʊʋʈʓ ʀ ʂʆʅʉʊʈʋʀʈʆɺɸʅʀɽ 

ʇʃɸʊʌʆʈʄʓ ʆʅʃɸʁʅ - ʆɹʈɸɿʆɺɸʅʀʗ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʧʣʘʪʬʦʨʤʳ ʦʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʙʣʠʟʢʠʝ ʧʦ 

ʬʫʥʢʮʠʦʥʘʣʫ ʩʠʩʪʝʤʳ, ʚʳʷʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ, ʦʧʨʝʜʝʣʝʥʳ 

ʙʫʜʫʱʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʦʥʘ ʜʦʣʞʥʘ ʨʝʰʘʪʴ. ʉʦʟʜʘʥʳ 

ʤʘʢʝʪʳ ʠʥʪʝʨʬʝʡʩʘ ʠ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʩ ʧʦʤʦʱʴʶ UML-ʜʠʘʛʨʘʤʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

UML-ʜʠʘʛʨʘʤʤʘ, ʢʣʘʩʩ, ʪʨʝʙʦʚʘʥʠʷ, ʠʥʪʝʨʬʝʡʩ. 
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Abstract. This article discusses the process of designing an online ed-

ucation platform. The systems that are similar in functionality are analyzed, 

the requirements for the system are identified, future users and the tasks that 

it should solve are identified. Interface layouts and a system model have 

been created using UML diagrams. 

Key words: software, design, UML diagram, class, requirements, in-

terface.  

 
ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ï ʵʪʦ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʚʢʣʶʯʘ-

ʶʱʠʡ ʚ ʩʝʙʷ ʘʥʘʣʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʝʥʠʝ 
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ʪʨʝʙʦʚʘʥʠʡ, ʨʘʟʨʘʙʦʪʢʫ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ, ʚʳʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʦ-

ʟʜʘʥʠʝ ʠʥʪʫʠʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʪʝʩʪʠʨʦ-

ʚʘʥʠʝ [1]. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʜʘʥʥʳʭ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʩʠʩʪʝʤʳ ʠ ʝʸ ʧʦʜʜʝʨʞʢʫ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

ʇʝʨʚʦʦʯʝʨʝʜʥʳʤ ʰʘʛʦʤ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʘʣʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [2]. ʉʫʱʝʩʪʚʫʝʪ ʥʝ-

ʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʩʙʦʨʘ ʪʨʝʙʦʚʘʥʠʡ ï ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ, ʠʥʪʝ-

ʛʨʘʮʠʷ, ʥʘʙʣʶʜʝʥʠʝ, ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ ʠ ʜʨʫʛʠʝ. ɺ ʨʘʤʢʘʭ ʜʘʥ-

ʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ: ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ ð ʚ ʬʦʨʤʝ 

ʜʠʘʣʦʛʘ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʙʫʜʫʱʝʡ ʩʠʩʪʝʤʳ, ʠ ʥʘʙʣʶʜʝʥʠʝ ð 

ʠʟʫʯʝʥʠʝ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʫʜʫʱʝʡ ʩʠʩʪʝʤʳ. 

ʇʦʩʣʝ ʩʙʦʨʘ ʪʨʝʙʦʚʘʥʠʡ ʦʥʠ ʙʳʣʠ ʫʪʦʯʥʝʥʳ ʠ ʦʙʲʝʜʠʥʝʥʳ, ʧʨʦ-

ʪʠʚʦʨʝʯʘʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʳʣʠ ʫʩʪʨʘʥʝʥʳ ʠʣʠ ʠʟʤʝʥʝʥʳ. 

ɺ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʚʳʷʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʨʦʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

- ʉʪʫʜʝʥʪ ï ʦʩʥʦʚʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʠʩʪʝʤʳ. ʀʤʝʝʪ ʜʦʩʪʫʧ ʢ 

ʢʫʨʩʘʤ, ʩʦʩʪʘʚʣʝʥʥʳʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ, ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʚ 

ʥʠʭ ʪʝʩʪʳ ʠ ʦʪʧʨʘʚʣʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ. ʈʝʛʠ-

ʩʪʨʠʨʫʝʪʩʷ ʩʦʪʨʫʜʥʠʢʦʤ ʜʝʢʘʥʘʪʘ. 

- ʇʨʝʧʦʜʘʚʘʪʝʣʴ ï ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʄʦ-

ʞʝʪ ʩʦʟʜʘʚʘʪʴ ʢʫʨʩʳ, ʪʝʩʪʳ, ʟʘʜʘʯʠ, ʩʪʘʚʠʪʴ ʦʪʤʝʪʢʠ. ʈʝʛʠʩʪʨʠ-

ʨʫʝʪʩʷ ʩʦʪʨʫʜʥʠʢʦʤ ʜʝʢʘʥʘʪʘ. 

- ʉʦʪʨʫʜʥʠʢ ʜʝʢʘʥʘʪʘ ï ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʄʦʞʝʪ ʧʨʦʚʝʨʷʪʴ ʨʘʙʦʪʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʣʝʜʠʪʴ ʟʘ ʫʩʧʝʚʘʝʤʦ-

ʩʪʴʶ ʩʪʫʜʝʥʪʦʚ. ʈʝʛʠʩʪʨʠʨʫʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ. 

- ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʩʠʩʪʝʤʳ ï ʚʪʦʨʠʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ. ʆʪʚʝ-

ʯʘʝʪ ʟʘ ʧʦʨʷʜʦʢ ʚ ʩʠʩʪʝʤʝ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʩʪʘʣ ʘʥʘʣʠʟ ʩʭʦʞʠʭ ʨʝʰʝʥʠʡ. ʉʫʱʝ-

ʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʭʦʞʠʭ ʩʠʩʪʝʤ, ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʥʳʤ ʫʨʦʚ-

ʥʝʤ ʢʘʯʝʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʫʥʢʮʠʦʥʘʣʘ. ɿʜʝʩʴ 

ʤʳ ʫʙʝʞʜʘʝʤʩʷ, ʯʪʦ ʪʨʝʙʦʚʘʥʠʷ ʧʦʩʪʘʚʣʝʥʳ ʢʦʨʨʝʢʪʥʦ. ʆʜʥʦʡ 

ʠʟ ʩʘʤʳʭ ʙʣʠʟʢʠʭ ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ ʧʣʘʪʬʦʨʤ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ 

ʨʝʰʝʥʠʷ, ʢʘʢ Moodle, Teachbase ʠ ILIAS. ɸʥʘʣʠʟ ʵʪʠʭ ʩʠʩʪʝʤ 

ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʠ ʦʞʠʜʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘʰʝʡ ʧʣʘʪʬʦʨʤʳ. 
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ʈʠʩ. 1 ï ʌʨʘʛʤʝʥʪ ʜʠʘʛʨʘʤʤ rʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 

 
 

ʈʠʩ. 2 ï ʌʨʘʛʤʝʥʪ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ ʩ ʟʘʤʝʪʢʘʤʠ ʠ ʫʪʦʯʥʝʥʠʷʤʠ 

 
ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ UML-ʜʠʘʛʨʘʤʤ. ʆʜʥʦʡ ʠʟ ʚʘʞ-

ʥʝʡʰʠʭ ʜʠʘʛʨʘʤʤ ʜʣʷ ʦʙʱʝʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ 
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ʜʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʦʪ-

ʨʝʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʦʪʝʢʘʪʴ ʚ ʩʠʩʪʝʤʝ, ʥʦ 

ʠ ʚʳʷʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʧʨʦ-

ʮʝʩʩʳ (ʨʠʩ. 1). 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʮʝʩʩʘ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʢʦʜʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʷʚʣʷʶʪʩʷ 

ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ ʠ ʩʫʱʥʦʩʪʝʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʆʥʠ ʧʦʤʦʛʘʶʪ 

ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ, ʩʚʷʟʠ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ ʠ ʠʭ 

ʘʪʨʠʙʫʪʳ (ʨʠʩ. 2). 

ɼʠʟʘʡʥ ʠʥʪʝʨʬʝʡʩʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʙʫʜʫ-

ʱʝʡ ʩʠʩʪʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʯʝʨʝʟ ʥʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʫʜʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʩʠʩʪʝʤʦʡ [3]. ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʧʦʩʪʘʚʣʝʥ-

ʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʘʥʘʣʠʟʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, 

ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʭʝʤʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʦʪʦʙʨʘʞʘ-

ʶʱʘʷ ʧʦʨʷʜʦʢ ʜʦʩʪʫʧʘ ʢ ʨʘʟʣʠʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʠ ʩʪʨʘʥʠʮʘʤ, ʘ 

ʟʘʪʝʤ ʤʘʢʝʪ ʠʥʪʝʨʬʝʡʩʘ ʙʫʜʫʱʝʡ ʩʠʩʪʝʤʳ (ʨʠʩ. 3). 

 

 
 

ʈʠʩ. 3 ï ʅʝʢʦʪʦʨʳʝ ʠʟ ʤʘʢʝʪʦʚ ʠʥʪʝʨʬʝʡʩʘ 

 
ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʠ ASP.NET, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ 

ʰʘʙʣʦʥ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ Model View Controller (MVC). 

ʆʥ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʣʦʛʠʢʫ ʧʨʠʣʦʞʝʥʠʷ ʠ ʛʝʥʝʨʘʮʠʶ ʠʥ-
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ʪʝʨʬʝʡʩʘ ʚ ʦʜʠʥ ʧʨʦʮʝʩʩ, ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʋ ASP.NET ʥʝʪ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʛʜʝ ʜʦʣʞʥʘ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʙʠʟʥʝʩ-ʣʦʛʠʢʘ - ʚ ʩʘʤʦʡ ʤʦʜʝʣʠ, ʚ 

ʢʦʥʪʨʦʣʣʝʨʝ ʠʣʠ ʚ ʦʪʜʝʣʴʥʳʭ ʤʦʜʫʣʷʭ-ʩʝʨʚʠʩʘʭ. ɼʣʷ ʫʤʝʥʴʰʝ-

ʥʠʷ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʤʦʜʝʣʝʡ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝ-

ʥʠʝ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʙʠʟʥʝʩ-ʣʦʛʠʢʫ ʚʥʫʪʨʠ ʩʝʨʚʠʩʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʳ ʜʘʥʥʳʭ ʙʳʣ ʚʳʙʨʘʥ MS SQL Server. ɹʣʘʛʦ-

ʜʘʨʷ ʧʦʜʜʝʨʞʢʝ ʩʤʝʥʳ ʧʨʦʚʘʡʜʝʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʚ Entity Frame-

work ï ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʩʚʷʟʢʠ ʤʦʜʝʣʝʡ ʩ ʩʫʱʥʦʩʪʷʤʠ, ʭʨʘʥʷʱʠ-

ʤʠʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʚʦʟʤʦʞʥʘ ʜʘʣʴʥʝʡʰʘʷ ʩʤʝʥʘ ʨʘʙʦʯʝʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʥʘ PostgreSQL ʠʣʠ MySQL. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʠʣʦʞʝʥʠʷ ʚ 

ʚʠʜʝ ʩʧʠʩʢʘ ʪʨʝʙʦʚʘʥʠʡ, ʨʘʟʣʠʯʥʳʭ UML-ʜʠʘʛʨʘʤʤ ʠ ʤʘʢʝʪʘ 

ʠʥʪʝʨʬʝʡʩʘ. ʊʘʢʞʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ. 
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 ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ SCADA-ʉʀʉʊɽʄʓ çʂɸʉʂɸɼè 

 ʀ ʂʆʅʊʈʆʃʃɽʈɸ ʂʈ-500ʄ 

 

ɸʥʥʦʪʘʮʠʷ. ʙr ʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʜʣʷ ʵʪʦʛʦ ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ SCADA-ʩʠʩʪʝʤʳ 

çʂɸʉʂɸɼè ʜʣʷ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʠ ʥʘʧʠʩʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʢʦʥʪʨʦʣʣʝʨʘ ʂʈ-500ʄ. 
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ʨʘʪʦʨʘ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

 

Ya.A. Petrova, E.E. Sergeeva 

Chuvash State University named after I.N. Ulyanova 

 

AUTOMATIZATION OF TECHNOLOGICAL PROCESS USING 

SCADA-SYSTEM çʂɸʉʂɸɼè AND CONTROLLER ʂʈ-500ʄ 

 

Abstract. automatization of the technological process was made, for 

this purpose the configuration of SCADA-system çʂɸʉʂɸɼè for the oper-

ator's workstation was created and the software of the ʂʈ-500ʄ controller 

was developed. 

Key words: automatization, technological process, SCADA-system, 

controller, operator's workstation, software. 

 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʨʘ-

ʙʦʪʫ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʦʮʝʩʩʘʤʠ ʢʦ-

ʪʦʨʳʭ ʥʫʞʥʦ ʫʧʨʘʚʣʷʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠ-

ʤʝʨ, ʦʙʲʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ, ʛʠʜʨʦʪʝʭʥʠʯʝ-

ʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʭʠʤʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʠ ʜʨʫʛʠʝ. 
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ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʝʨʭʥʠʡ 

ʠ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ.  

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʥʪʨʦʣʣʝʨʦʤ ʠ ʤʦʜʫʣʷʤʠ 

ʚʚʦʜʘ/ʚʳʚʦʜʘ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ ʜʘʥʥʳʝ ʦʪ ʜʘʪʯʠʢʦʚ ʠ ʠʩʧʦʣ-

ʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʦʙʨʘʙʘʪʳʚʘʶʪ ʠʭ ʠ ʦʪʧʨʘʚʣʷʶʪ ʥʘ 

ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ 

ʨʘʙʦʯʠʤ ʤʝʩʪʦʤ ʦʧʝʨʘʪʦʨʘ. ʂʘʢ ʩ ʚʝʨʭʥʝʛʦ, ʪʘʢ ʠ ʩʦ ʩʨʝʜʥʝʛʦ 

ʫʨʦʚʥʷ ʢ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʘʤ ʤʦʛʫʪ ʦʪʧʨʘʚʣʷʪʴʩʷ ʢʦ-

ʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ. 

ɼʣʷ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ 

SCADA-ʩʠʩʪʝʤʳ, ʬʫʥʢʮʠʷʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ: ʦʙʨʘʙʦʪʢʘ, ʘʨ-

ʭʠʚʠʨʦʚʘʥʠʝ, ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʞʫʨʥʘʣʦʚ ʠ ʦʪʯʝʪʦʚ, ʫʚʝʜʦʤʣʝʥʠʝ ʦʙʩʣʫʞʠ-

ʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʦ ʪʨʝʙʫʶʱʠʭ ʚʥʠʤʘʥʠʷ ʩʦʙʳʪʠʷʭ, ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʢʦʤʘʥʜ ʦʧʝʨʘʪʦʨʘ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʙʣʦʢʘ ʢʦʪʨʦʣʣʝʨʘ ʂʈ-500ʄ ʩʝʨʠʠ ʂʆʅʊʈɸʉʊ, 

ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʢʦʤʧʘʥʠʝʡ ɿɸʆ çɺʦʣʤʘʛè [2], ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ 

SCADA-ʩʠʩʪʝʤʳ çʂɸʉʂɸɼè ʦʪ ʅʇʆ çʂʘʩʢʘʜ-ɻʈʋʇè [1]. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʢʦʥʪʨʦʣʣʝʨʘ ʂʈ-500ʄ ʙʳʣʦ 

ʥʘʧʠʩʘʥʦ ʥʘ ʛʨʘʬʠʯʝʩʢʦʤ ʷʟʳʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ 

(ʌɸɹʃ) ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʤ ʷʟʳʢʝ ʧʨʦʮʝʜʫʨʥʦʛʦ ʪʝʢʩʪʘ (ʇʈʆ-

ʊɽʂʉʊ) [3]. ʆʙʘ ʵʪʠ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʧʝʮʠʬʠʯʥʳ ʜʣʷ 

ʢʦʥʪʨʦʣʣʝʨʦʚ ʩʝʨʠʠ ʂʆʅʊʈɸʉʊ ʢʦʤʧʘʥʠʠ ɿɸʆ çɺʦʣʤʘʛè. 

ʅʘ ʌɸɹʃ ʥʘʧʠʩʘʥ ʚʚʦʜ-ʚʳʚʦʜ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘ-

ʣʦʚ ʯʝʨʝʟ ʤʦʜʫʣʠ ʚʚʦʜʘ-ʚʚrʦʜʘ, ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʥʘ ʚʝʨʭʥʠʡ 

ʫʨʦʚʝʥʴ, ʧʨʦʚʝʨʢʘ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘ-

ʣʦʚ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʬʫʥʢʮʠʡ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʛʦʪʦʚʳʝ ʘʣʛʦʙʣʦʢʠ ʠʟ ʙʠʙʣʠʦʪʝʢʠ ʘʣʛʦʨʠʪʤʦʚ ʌɸɹʃ [4; 5] 

ʅʘ ʷʟʳʢʝ ʇʈʆʊɽʂʉʊ ʥʘʧʠʩʘʥ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. ʆʙʝ ʵʪʠ ʧʨʦʛʨʘʤʤʳ ʨʘʙʦʪʘʶʪ ʧʘʨʘʣʣʝʣʴʥʦ. 

ʆʙʤʝʥ ʧʝʨʝʤʝʥʥʳʤʠ ʤʝʞʜʫ ʷʟʳʢʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ ʦʧʝʨʘʪʦʨʦʚ. 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʢʦʥʪʨʦʣʣʝʨʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ 

ʥʘʩʪʨʦʡʢʠ ʂʆʅʊʈɸʉʊ 2010, ʚ ʢʦʪʦʨʦʡ ʟʘʜʘʚʘʣʠʩʴ ʩʝʪʝʚʳʝ ʧʘ-

ʨʘʤʝʪʨʳ ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʧʨʦʛʨʘʤʤʘ ʙʳʣʘ ʟʘʛʨʫʞʝʥʘ ʚ ʢʦʥʪʨʦʣʣʝʨ. ʊʘʢʞʝ ʧʨʠ ʧʦʤʦʱʠ 
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ʂʆʅʊʈɸʉʊ 2010 ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʪʣʘʜʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʦʛʨʘʤʤʳ ʢʦʥʪʨʦʣʣʝʨʘ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚʩʝ 

ʰʘʛʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʝʢʪʘ SCADA-ʩʠʩʪʝʤʳ çʂɸʉʂɸɼè: 

ʥʘʩʪʨʦʡʢʘ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʙʘʟ 

ʜʘʥʥʳʭ, ʙʘʟ ʜʘʥʥʳʭ ʩʦʙʳʪʠʡ, ʩʝʨʚʝʨʘ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, ʧʘʩ-

ʧʦʨʪʦʚ, ʘ ʪʘʢʞʝ ʥʘʩʪʨʦʡʢʘ ʩʝʨʚʝʨʘ ʚʠʟʫʘʣʠʟʘʮʠʠ.  

ʅʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʙʳʣʘ ʩʦʙʨʘʥʘ ʤʥʝʤʦʩʭʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘ ʢʦʪʦʨʦʡ ʝʩʪʴ ʫʧʨʘʚʣʷʝʤʳʝ ʦʙʲʝʢʪʳ: ʢʣʘʧʘʥʳ, 

ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʨʝʘʢʪʦʨʘ, ʥʘʛʨʝʚʘʪʝʣʴ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ 

ʥʘʩʦʩ. ʊʘʢʞʝ ʚ ʦʢʥʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʟʦʙʨʘʞʝʥʳ ʪʨʝʥʜʳ, ʧʦʢʘʟʳ-

ʚʘʶʱʠʝ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʚ ʝʤʢʦʩʪʷʭ. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʘ ʵʢʨʘʥʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʞʫʨʥʘʣ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘ-

ʝʪ ʚʩʝ ʘʚʘʨʠʡʥʳʝ ʠ ʧʨʝʜʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ, ʢʦʤʘʥʜʳ ʦʧʝʨʘʪʦ-

ʨʘ ʠ ʨʝʘʢʮʠʠ ʥʘ ʥʠʭ. ɺʥʝʰʥʠʡ ʚʠʜ ʵʢʨʘʥʘ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 1. ʕʢʨʘʥ ɸʈʄ ʦʧʝʨʘʪʦʨʘ 

 

 
ʈʠʩ. 2. ʆʢʥʘ ʫʧʨʘʚʣʝʥʠʷ 
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ɼʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘ-

ʥʠʟʤʘʤʠ ʙʳʣʠ ʦʪʨʠʩʦʚʘʥʳ ʦʢʥʘ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʢʨʳʚʘ-

ʶʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʦʙʲʝʢʪ. ɺʥʝʰʥʠʡ ʚʠʜ ʥʝʩʢʦʣʴʢʠʭ ʦʢʦʥ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʇʝʪʨʦʚʘ ʗʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ʉʝʨʛʝʝʚʘ ɽʢʘʪʝʨʠʥʘ ɽʚʛʝʥʴʝʚʥʘ ï ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʨʤʘʪʠʢʠ 

ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ʂʦʚʘʣʝʚ ʉʝʨʛʝʡ ɺʘʩʠʣʴʝʚʠʯ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʚʳʯʠʩ-

ʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ          

ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
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ʗ.ɸ. ʈʳʚʢʠʥʘ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ 

 
ʄɽʊʆɼʓ ʂʆʄʇʔʖʊɽʈʅʆʁ ʆɹʈɸɹʆʊʂʀ 

 ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʃɸɿɽʈʅʆɻʆ 

ʇʋʏʂɸ ɺ ʉʀʉʊɽʄɽ ʆɹʅɸʈʋɾɽʅʀʗ ɺʆɿɻʆʈɸʅʀʁ 

 

ɸʥʥʦʪʘʮʠʷ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʨʳʥʢʘ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ ʟʘʥʠ-

ʤʘʶʪ ʪʝʧʣʦʚʳʝ ʠ ʜʳʤʦʚʳʝ, ʠʭ ʦʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ ʚʳ-

ʩʦʢʠʡ ʧʦʨʦʛ ʩʨʘʙʘʪʳʚʘʥʠʡ, ʢʦʛʜʘ ʠʜʝʪ ʘʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʛʦʨʝʥʠʷ, ʠ 

ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʥʘʢʦʧʣʝʥʠʝʤ ʧʳʣʠ ʚʥʫʪʨʠ ʜʘʪʯʠʢʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʟʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʛʦʨʘʥʠʡ ʦʙ-

ʣʘʜʘʝʪ ʙʦʣʴʰʠʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʘ-

ʟʝʨʥʘʷ ʩʠʩʪʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʛʦʨʘʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥʳ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʧʨʦʬʠʣʷ ʣʘʟʝʨʥʦʛʦ ʧʫʯʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴ, ʪʝʧʣʦʚʦʡ ʢʦʥʚʝʢʪʠʚʥʳʡ 

ʧʦʪʦʢ, ʣʘʟʝʨʥʳʡ ʧʫʯʦʢ, ʚʦʟʛʦʨʘʥʠʝ, ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ, ʠʥʪʝ-

ʛʨʘʣʴʥʦ-ʨʘʟʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ. 

 
Ya.A. Ryvkina 

St. Petersburg State University of Aerospace Instrumentation 

 

METHODS OF COMPUTER PROCESSING OF LASER BEAM 

SPATIAL CHARACTERISTICS IN FIRE DETECTION SYSTEM  

 

Abstract. Most of the fire detectors market is occupied by heat and 

smoke detectors, their main disadvantages are high alarm threshold when 

there is an active burning process and false alarms caused by dust accumu-

lation inside the sensor. The use of laser technology for fire detection has 

great prospects. This paper presents a laser-based fire detection system and 

proposes computerized methods of laser beam profile processing. 

Key words: fire detector, thermal convective flow, laser beam, fire, 

correlation function, integral-difference function. 

 
ɺʚʝʜʝʥʠʝ 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ ʄʏʉ, ʝʞʝʛʦʜʥʦ ʚ ʈʦʩʩʠʠ ʧʨʦʠʩʭʦʜʠʪ 

ʙʦʣʝʝ 350 ʪʳʩ. ʧʦʞʘʨʦʚ, ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʠʩʯʠʩʣʷʝʪʩʷ ʜʝ-

ʩʷʪʢʘʤʠ ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ [1]. ʅʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʠʯʠʥʦʡ 

ʷʚʣʷʶʪʩʷ ʯʝʣʦʚʝʯʝʩʢʘʷ ʭʘʣʘʪʥʦʩʪʴ ʠ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘ-
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ʥʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʧʨʦʙʣʝʤʘ ʧʦʟʜʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦ-

ʞʘʨʘ ʩʠʩʪʝʤʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʨʳʥʢʘ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ ʟʘʥʠʤʘʶʪ 

ʪʝʧʣʦʚʳʝ ʠ ʜʳʤʦʚʳʝ. ɼʳʤʦʚʳʝ ʠʟʚʝʱʘʪʝʣʠ ʨʘʙʦʪʘʶʪ ʧʦ ʧʨʠʥ-

ʮʠʧʫ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ [2]. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʩʨʘʙʘʪʳʚʘʶʪ ʪʦʣʴʢʦ 

ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʨʦʛʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʯʘʩʪʠʮ, 

ʘ ʚʥʫʪʨʠ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʩʢʘʧʣʠʚʘʪʴʩʷ ʧʳʣʴ ʠ ʛʨʷʟʴ, ʯʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʣʦʞʥʳʤ ʩʨʘʙʘʪʳʚʘʥʠʷʤ. ʊʝʧʣʦʚʳʝ ʠʟʚʝʱʘʪʝʣʠ ʩʨʘʙʘʪʳ-

ʚʘʶʪ ʧʨʠ ʙʳʩʪʨʦʤ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠʣʠ ʧʨʠ ʜʦʩʪʠʞʝ-

ʥʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʨʦʛʘ [3]. ʆʙʘ ʪʠʧʘ ʠʟʚʝʱʘʪʝʣʝʡ ʚʳʜʘʶʪ 

ʩʠʛʥʘʣ, ʢʦʛʜʘ ʠʜʝʪ ʧʨʦʮʝʩʩ ʛʦʨʝʥʠʷ, ʧʦʷʚʣʷʝʪʩʷ ʧʣʘʤʷ. ʂʨʦʤʝ 

ʪʦʛʦ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘ-

ʥʠʡ, ʯʪʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʩʥʠʞʘʝʪ ʜʦʚʝʨʠʝ ʣʶʜʝʡ ʢ ʦʧʦ-

ʚʝʱʝʥʠʷʤ ʦ ʧʦʞʘʨʝ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʟʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟ-

ʛʦʨʘʥʠʡ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ [4-6]. ʆʜʥʠʤ ʠʟ 

ʨʘʥʥʠʭ ʧʨʠʟʥʘʢʦʚ ʥʘʯʘʣʘ ʚʦʟʛʦʨʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʚʦʡ ʢʦʥʚʝʢ-

ʪʠʚʥʳʡ ʧʦʪʦʢ (ʊʂʇ). ɽʛʦ ʧʦʷʚʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʩʣʫʯʘʡʥʦʤʫ ʠʟ-

ʤʝʥʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʚ ʪʘʢʦʡ ʩʨʝʜʝ ʙʫʜʫʪ 

ʠʟʤʝʥʷʪʩʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʟʝʨʥʦʛʦ ʧʫʯʢʘ. 

ʇʦʤʠʤʦ ʊʂʇ, ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʜʝʪʝʢʪʠʨʦ-

ʚʘʪʴ ʝʱʝ ʦʜʠʥ ʧʨʠʟʥʘʢ ʥʘʯʘʣʘ ʧʦʞʘʨʘ ï ʜʳʤ. 

1. ʃʘʟʝʨʥʘʷ ʩʠʩʪʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʛʦʨʘʥʠʡ  

ʆʙʥʘʨʫʞʠʪʴ ʊʂʇ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʜʣʷ ʵʪʦʛʦ ʧʨʝʜʣʦʞʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ, ʧʨʠʥʮʠʧ ʨʘ-

ʙʦʪʳ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʘʟʝʨʥʦʛʦ ʧʫʯʢʘ 

ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ (ʥʝʩʢʦʣʴʢʦ ʩʘʥʪʠʤʝʪʨʦʚ) ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝ-

ʛʠʩʪʨʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʘʟʝʨʥʦʛʦ ʧʫʯʢʘ 

(ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʬʠʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ). ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤ rʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʙʣʦʢʦʚ: ʧʝʨʝʜʘʶ-

ʱʝʛʦ ʠ ʧʨʠʝʤʥʦʛʦ. ɺ ʧʝʨʝʜʘʶʱʝʤ ʙʣʦʢʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʛʣʘʚʥʳʡ 

ʵʣʝʤʝʥʪ ï ʤʘʣʦʤʦʱʥʳʡ ʣʘʟʝʨ (1) ʩ ʠʟʣʫʯʝʥʠʝʤ ʚ ʙʣʠʞʥʝʤ ʠʣʠ 

ʩʨʝʜʥʝʤ ʀʂ-ʜʠʘʧʘʟʦʥʝ, ʥʝʚʠʜʠʤʳʡ ʯʝʣʦʚʝʯʝʩʢʠʤ ʛʣʘʟʦʤ, ʪʘʢʞʝ 

ʚ ʵʪʦʤ ʙʣʦʢʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝ-

ʩʪʚʝʥʥʦʡ ʜʦʩʪʘʚʢʠ ʠʟʣʫʯʝʥʠʷ ʦʧʪʠʢʘ (2), ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʤʝʱʝʥʠʷ. ɺ ʧʨʠʝʤʥʦʤ ʙʣʦʢʝ ʨʘʩʧʦʣʘ-
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ʛʘʝʪʩʷ ʇɿʉ-ʣʠʥʝʡʢʘ (3), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʩʯʠʪʳʚʘʶʪʩʷ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʟʝʨʥʦʛʦ ʧʫʯʢʘ.  

ʉ ʚʳʭʦʜʘ ʇɿʉ-ʣʠʥʝʡʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʦʪʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʬʠʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʫʯʢʘ, ʢʦʪʦʨʳʝ ʧʦʩʪʫ-

ʧʘʶʪ ʥʘ ʙʣʦʢ ʦʙʨʘʙʦʪʢʠ (ʇʂ) (5). ɼʣʷ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙ-

ʣʝʥʠʷ ʩʠʩʪʝʤʳ, ʣʘʟʝʨ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʩ 

ʩʦʛʣʘʩʦʚʘʥʠʝʤ ʚʨʝʤʝʥʥʳʭ ʦʪʩʯʝʪʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʇɿʉ-ʣʠʥʝʡʢʦʡ, 

ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚ ʩʠʩʪʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ (4*) ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʨʘʙʦʪʳ ʣʘʟʝʨʘ ʠ ʇɿʉ-

ʣʠʥʝʡʢʠ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʘʷ ʦʙʣʘʩʪʴ ʩʝʥʩʦʨʘ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʧʨʝʜʘʶ-

ʱʠʤ ʠ ʧʨʠʝʤʥʳʤ ʙʣʦʢʘʤʠ. 

1 4*

5

2

3

6

 
1 ï ʣʘʟʝʨ; 2 ï ʦʧʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ; 3 ï ʇɿʉ-ʣʠʥʝʡʢʘ; 4* ï ʙʣʦʢ ʫʧʨʘʚ-

ʣʝʥʠʷ;  

5 ï ʇʂ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʦʙʨʘʙʦʪʢʠ ʧʨʦʬʠ-

ʣʷ ʧʫʯʢʘ; 6 ï ʊʂʇ 

ʈʠʩ. 1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʊʂʇ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʊʂʇ ʩ ʣʘʟʝʨ-

ʥʳʤ ʧʫʯʢʦʤ ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʣʘʙʦ-

ʨʘʪʦʨʥʳʡ ʤʘʢʝʪ (ʨʠʩʫʥʦʢ 2). ɺ ʣʘʙʦʨʘʪʦʨʥʦʤ ʤʘʢʝʪʝ ʙʳʣ ʠʩ-

ʧʦʣʴʟʦʚʘʥ ʣʘʟʝʨʥʳʡ ʤʦʜʫʣʴ LG-D532-15-5 (1) ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 

532 ʥʤ ʠ ʤʦʱʥʦʩʪʴʶ 15 ʤɺʪ, ʟʝʣʝʥʳʡ ʣʘʟʝʨ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʚʳʙʨʘʥ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʧʪʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ ʚʟʷʪ ʧʝʨʝʩʪʨʘʠʚʘʝʤʳʡ ʨʘʩʰʠʨʠʪʝʣʴ ʧʫʯʢʘ ï 

GBE10-B ʬʠʨʤʳ çTHORLABSè (2), ʦʥ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʩʦʛʣʘʩʦ-

ʚʘʥʠʷ ʜʠʘʤʝʪʨʘ ʧʫʯʢʘ ʩ ʧʨʠʝʤʥʦʡ ʧʣʦʱʘʜʢʦʡ ʇɿʉ-ʣʠʥʝʡʢʠ SL-

TCD-VI (3) ʬʠʨʤʳ çɸʚʝʩʪʘè. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʘʩʰʠʨʠʪʝʣʝʤ 

ʧʫʯʢʘ ʠ ʇɿʉ-ʣʠʥʝʡʢʦʡ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ, ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥ-
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ʪʘ ʩʦʩʪʘʚʣʷʣʦ 50 ʩʤ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʊʂʇ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

ʧʣʘʤʷ ʩʚʝʯʠ (5). 

 

 
1 ï ʜʠʦʜʥʳʡ ʣʘʟʝʨ; 2 ï ʨʘʩʰʠʨʠʪʝʣʴ ʧʫʯʢʘ; 3 ï ʇɿʉ-ʣʠʥʝʡʢʘ; 4 ï ʇʂ;  

5 ï ʠʩʪʦʯʥʠʢ ʊʂʇ 

ʈʠʩ. 2 ï ʃʘʙʦʨʘʪʦʨʥʳʡ ʤʘʢʝʪ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʧʪʠʯʝʩʢʠʭ ʧʫʯʢʦʚ 

 

ʇʂ ʙʳʣ ʦʩʥʘʱʝʥ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ (ʇʆ) ʩʦʙ-

ʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʧʦʟʚʦʣʷʶʱʠʤ ʠʟʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ 

ʇɿʉ-ʣʠʥʝʡʢʠ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦ-

ʷʚʣʝʥʠʷ ʊʂʇ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠ,̫ ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʩʣʝʜʫʶʱʝʤ:  

1. ʀʤʠʪʘʮʠʷ ʰʪʘʪʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. ɺ ʪʝʯʝʥʠʝ 

20 ʩʝʢʫʥʜ ʩ ʠʥʪʝʨʚʘʣʦʤ 1 ʩʝʢʫʥʜʘ ʚʝʣʘʩʴ ʨʝʛʠʩʪʨʘʮʠʷ ʚʳʙʦʨʦʢ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʬʠʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʫʯʢʘ. ɺʨʝʤʷ ʥʘʢʦʧʣʝ-

ʥʠʷ ʢʘʞʜʦʡ ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʣʷʣʦ 10 ʤʢʩ. ʀʥʪʝʨʚʘʣ ʨʝʛʠʩʪʨʘʮʠʠ 

ʚʳʙʦʨʦʢ ʙʳʣ ʚʳʙʨʘʥ ʠʩʭʦʜʷ ʠʟ ʫʜʦʙʩʪʚʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʇʆ. 

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʊʂʇ. ɺ ʜʘʥʥʦʡ ʩʝʨʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 

ʬʣʫʢʪʫʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʬʠʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʫʯʢʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʊʂʇ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʣʘʤʷ ʩʚʝʯʠ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʚ ʪʝʯʝʥʠʝ 20 ʩʝʢʫʥʜ ʚʝʣʘʩʴ ʨʝʛʠʩʪʨʘʮʠʷ ʚʳʙʦʨʦʢ.  
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ RAW-ʬʘʡʣ, 

ʩʦʜʝʨʞʘʱʠʡ 40 ʩʪʦʣʙʮʦʚ (20 ï ʜʣʷ ʰʪʘʪʥʦʛʦ ʨʝʞʠʤʘ, 20 ï ʜʣʷ 

ʩʣʫʯʘʷ ʠʤʠʪʘʮʠʠ ʊʂʇ) ʩ ʜʘʥʥʳʤʠ ʦ ʧʨʦʬʠʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʧʫʯʢʘ. 

2. ʄʝʪʦʜʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʣʘʟʝʨʥʦʛʦ ʧʫʯʢʘ 
ɼʣʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʦ ʜʚʘ ʧʦʜʭʦʜʘ: ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʠ ʠʥʪʝʛʨʘʣʴʥʦ-

ʨʘʟʥʦʩʪʥʳʡ. 

ʇʨʠ ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʟʥʘʯʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ 

ʬʫʥʢʮʠʠ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ. ʇʦʷʚʣʝʥʠʝ ʊʂʇ ʧʨʠ-

ʚʦʜʠʪ ʢ ʬʣʫʢʪʫʘʮʠʷʤ, ʧʦʵʪʦʤʫ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝ-

ʥʠʷ ʤʘʢʩʠʤʫʤʘ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʟʘʢʣʶʯʘ-

ʣʘʩʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ ʚʟʘʠʤʥʦ-

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʜʠʩʢʨʝʪʥʦʛʦ ʩʠʛʥʘʣʘ W(nT), ʯʪʦ ʤʦ-

ʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʬʦʨʤʝ: 

( ) ( ) [ ]( )
1

0

1
max 1

L

l i i l

i

W nT X nT X n T
L

-

-

=

è ø
= -é ù

ê ú
ä ,      (1) 

ʛʜʝ T ï ʠʥʪʝʨʚʘʣ ʨʝʛʠʩʪʨʘʮʠʠ ʚʳʙʦʨʦʢ (1 ʩʝʢʫʥʜʘ), X(nT), X([n-

1]T) ï ʚʳʙʦʨʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʨʦʬʠʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʫʯʢʘ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʩʦʩʝʜʥʠʝ ʠʥʪʝʨʚʘʣʳ T. 

ɺʪʦʨʳʤ ʩʧʦʩʦʙʦʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʙʳʣʘ ʚʳʙʨʘʥʘ ʠʥʪʝ-

ʛʨʘʣʴʥʦ-ʨʘʟʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ, ʦʪʨʘʞʘʶʱʘʷ ʧʦʧʠʩʢʝʣʴʥʫʶ ʨʘʟ-

ʥʦʩʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʧʨʦ-

ʬʠʣʷ ʧʫʯʢʘ. ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʝ ʧʨʝʜʣʦʞʝʥʥʘʷ ʠʥʪʝʛʨʘʣʴ-

ʥʦ-ʨʘʟʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ ʜʣʷ ʜʠʩʢʨʝʪʥʳʭ ʦʪʩʯʝʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʧʨʦʬʠʣʷ ʧʫʯʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠ-

ʜʝ: 

( ) ( ) ( ) [ ]( )
1 1

1
L L

i i i

i i

R nT X nT X nT X n T
= =

= D = - -ä ä .   (2) 

ɺ ʩʨʝʜʝ MATLAB  ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʦʙ-

ʨʘʙʘʪʳʚʘʝʪ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʟ RAW-ʬʘʡʣʘ ʜʚʫʤʷ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʌʨʘʛʤʝʥʪ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ ʧʨʠʚʝʜʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 3.  
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ʈʠʩ. 3 ï ʌʨʘʛʤʝʥʪ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

 ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʫʯʢʘ 

 
ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʤ ʠ ʠʥʪʝʛʨʘʣʴʥʦ-

ʨʘʟʥʦʩʪʥʳʤ ʤʝʪʦʜʦʤ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4 ʘ ʠ ʙ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʛʨʘʬʠʢʘʭ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ, ʯʪʦ ʦʙʘ ʨʘʩ-

ʩʤʦʪʨʝʥʥʳʭ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʶʪ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʊʂʇ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʊʂʇ ʤʝʞʜʫ ʨʘʩʰʠʨʠʪʝ-

ʣʝʤ ʧʫʯʢʘ ʠ ʇɿʉ-ʣʠʥʝʡʢʦʡ (ʥʘʯʠʥʘʷ ʩ 20 ʩʝʢʫʥʜʳ) ʟʥʘʯʝʥʠʝ ʮʝ-

ʣʝʚʦʡ ʬʫʥʢʮʠʠ ʨʝʟʢʦ ʠʟʤʝʥʷʝʪʩʷ (ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʩʣʫʯʘʝ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ï ʚ ʩʣʫʯʘʝ ʠʥʪʝʛʨʘʣʴʥʦ-

ʨʘʟʥʦʩʪʥʦʛʦ). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʠʥʪʝʛʨʘʣʴʥʦ-ʨʘʟʥʦʩʪʥʦʤ 

ʤʝʪʦʜʝ ʦʙʨʘʙʦʪʢʠ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʚʦʟʨʘʩʪʘʝʪ ʤʠʥʠʤʫʤ ʚ 3,5 

ʨʘʟʘ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʤʝʪʦʜ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ. 
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ʈʠʩ. 4 ï ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʬʠʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʣʘʟʝʨʥʦʛʦ ʧʫʯʢʘ ʢʦʨʨʝʣʷʮʠʦʥʥʳʤ (ʘ) ʠ ʠʥʪʝʛʨʘʣʴʥʦ-ʨʘʟʥʦʩʪʥʳʤ 

 (ʙ) ʤʝʪʦʜʦʤ 

 

ɿʘʢʣʶʯʝʥʠʝ 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʣʘʟʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʦʙʥʘʨʫʞʠʚʘʶʱʠʝ ʪʝʧʣʦʚʦʡ ʧʦ-

ʪʦʢ, ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʚ ʦʙʣʘ-

ʩʪʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ, 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʠ ʠʥʪʝʛʨʘʣʴʥʦ-ʨʘʟʥʦʩʪʥʳʡ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦ-
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ʚʘʣʠ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʬʣʫʢʪʫʘʮʠʡ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʧʨʦʬʠʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʫʯʢʘ. 

ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ ʚ ʩʠʩʪʝʤʝ ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʨʦʬʠʣʷ ʣʘʟʝʨʥʦʛʦ ʧʫʯʢʘ, ʵʪʦ ʧʦʤʦʞʝʪ ʤʠ-

ʥʠʤʠʟʠʨʦʚʘʪʴ ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʧʨʠʤʝ-

ʥʷʪʴ ʪʝʭʥʦʣʦʛʠʶ ʚ ʩʣʦʞʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʤʝʱʝʥʠʷʭ (ʥʘʧʨʠ-

ʤʝʨ, ʩ ʧʝʨʝʤʝʥʥʦʡ ʟʘʧʳʣʝʥʥʦʩʪʴʶ ʠʣʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ). 
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ɸ.ɸ. ʇʘʚʣʦʚ, ɸ.ʇ. ʌʠʩʫʥʦʚ,  
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ɻɽʅɽʈɸʎʀʀ ɼʆʂʋʄɽʅʊʆɺ ʅɸ ʉʊʀʇɽʅɼʀʖ) 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-

ʩʝʨʚʠʩʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʫʯʘʩʪʠʷ ʚ ʢʦʥʢʫʨʩʘʭ ʥʘ ʩʦʠʩʢʘʥʠʝ ʩʪʠʧʝʥʜʠʠ. ɺ ʪʦʤ ʯʠʩʣʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʛʝʥʝʨʘʮʠʷ ʜʦʢʫʤʝʥʪʦʚ ʚ ʦʪʜʝʣʴʥʦʤ ʦʪ ʚʝʙ-ʩʝʨʚʝʨʘ ʧʦʪʦʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʙ-ʩʘʡʪ, Django, API, ʩʪʠʧʝʥʜʠʷ, ʛʝʥʝʨʘʮʠʷ 

ʜʦʢʫʤʝʥʪʦʚ. 
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SCHOLARSHIP DOCUMENT GENERATION SERVICE  

 
Abstract. The article discusses the issue of developing a web service 

that allows you to generate documents necessary for participation in schol-

arship competitions. In particular, the generation of documents in a separate 

stream from the web server is considered. 

Key words: website, Django, API, scholarship, document generation. 

 
ɽʞʝʛʦʜʥʦ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚʦ ʤʥʦʞʝʩʪʚʝ ʢʦʥ-

ʢʫʨʩʦʚ ʥʘ ʩʦʠʩʢʘʥʠʝ ʩʪʠʧʝʥʜʠʡ. ʀ ʢʘʞʜʳʡ ʨʘʟ ʠʤ ʪʨʝʙʫʝʪʩʷ ʟʘ-

ʧʦʣʥʷʪʴ ʬʦʨʤʳ ʜʦʢʫʤʝʥʪʦʚ ʩʚʦʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ, ʧʨʠ ʵʪʦʤ 

ʬʦʨʤʳ ʢʘʞʜʳʡ ʨʘʟ ʨʘʟʥʳʝ ʠ ʠʤʝʶʪ ʩʚʦʠ ʧʨʘʚʠʣʘ ʟʘʧʦʣʥʝʥʠʷ. 

ɺʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʩʣʫʯʘʶʪʩʷ ʦʧʝʯʘʪʢʠ ʠ ʚʦʟʥʠʢʘʶʪ ʦʰʠʙʢʠ ʚ 

ʟʘʧʦʣʥʝʥʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʨʘʚʣʷʪʴ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʩʝʨʚʠʩ ʨʝʰʘʝʪ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ, ʟʘʧʦʣ-

ʥʷʷ ʜʦʢʫʤʝʥʪʳ ʟʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʦʤʫ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ 

ʨʘʟ ʚʥʝʩʪʠ ʩʚʦʠ ʜʦʩʪʠʞʝʥʠʷ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʘʧʦʣʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʢʦʤʧʴʶʪʝʨʦʤ ʩʪʘʣʦ 

ʚʦʟʤʦʞʥʦ, ʥʫʞʝʥ ʰʘʙʣʦʥ. ɹʳʣ ʚʳʙʨʘʥ ʰʘʙʣʦʥʠʟʘʪʦʨ Jinja2, ʢʦ-

ʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʦʣʥʝʥʠʷ ʰʘʙʣʦʥʦʚ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ Python-ʧʦʜʦʙʥʳʭ ʚʳʨʘʞʝʥʠʡ. ʉʘʤ ʰʘʙʣʦʥ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʢʫʤʝʥʪ ʬʦʨʤʘʪʘ .docx, ʢʘʢ ʠ 

ʬʦʨʤʳ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ ʢʦʥʢʫʨ-
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ʩʦʚ ʥʘ ʩʦʠʩʢʘʥʠʝ ʩʪʠʧʝʥʜʠʠ. ʇʨʠʤʝʨ ʪʘʢʦʛʦ ʰʘʙʣʦʥʘ ʧʨʠʚʝʜʝʥ 

ʥʘ ʨʠʩ. 1. 

 

 
ʈʠʩ.1. ʐʘʙʣʦʥ ʜʣʷ ʧʦʚʳʰʝʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ  

ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʩʪʠʧʝʥʜʠʠ 

 
ɼʣʷ ʛʝʥʝʨʘʮʠʠ ʚ ʦʪʜʝʣʴʥʦʤ ʧʦʪʦʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʨʦʢʝʨ ʩʦ-

ʦʙʱʝʥʠʡ Redis ʠ ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʯ dramatiq. ʂʦ-

ʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʞʠʤʘʝʪ ʢʥʦʧʢʫ çʉʛʝʥʝʨʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪʳè, 

ʚʝʙ-ʩʝʨʚʝʨ ʩʦʟʜʘʝʪ ʚ ʙʘʟʝ ʟʘʧʠʩʠ ʧʦʜ ʜʦʢʫʤʝʥʪʳ ʩʦ ʩʪʘʪʫʩʦʤ 

çɻʝʥʝʨʘʮʠʷè, ʘ ʯʝʨʝʟ ʚʳʧʦʣʥʝʥʠʝ ʢʦʜʘ 

administration.gen_document.send(pk) ʩʦʟʜʘʝʪʩʷ ʟʘʧʠʩʴ ʚ Redis. 

ʊʘʢ ʤʦʞʥʦ ʜʝʣʘʪʴ ʩ ʣʶʙʦʡ ʬʫʥʢʮʠʝʡ, ʦʙʝʨʥʫʪʦʡ ʜʝʢʦʨʘʪʦʨʦʤ 

@dramatiq.actor. 

ʕʢʟʝʤʧʣʷʨ dramatiq ʧʦʣʫʯʘʝʪ ʠʟ Redis ʥʦʚʦʝ ʟʘʜʘʥʠʝ ʠ ʚ 

ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʥʘʯʠʥʘʝʪʩʷ ʛʝʥʝʨʘʮʠʷ ʬʘʡʣʘ. ɺʤʝʩʪʦ Redis ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʨʫʛʦʡ ʙʨʦʢʝʨ ʩʦʦʙʱʝʥʠʡ, RabbitMQ. ʕʪʦ ʙʦʣʝʝ 

ʧʨʦʜʚʠʥʫʪʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ, ʥʘʧʨʠʤʝʨ, 

ʤʦʞʥʦ ʙʫʜʝʪ ʟʘʜʘʚʘʪʴ ʨʘʟʥʳʤ ʟʘʜʘʥʠʷʤ ʧʨʠʦʨʠʪʝʪ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʪʘʢʦʡ ʬʫʥʢʮʠʦʥʘʣ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʧʦʵʪʦʤʫ ʚʳʙʨʘʥʦ ʙʦʣʝʝ 

ʧʨʦʩʪʦʝ ʨʝʰʝʥʠʝ. 
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ʂʦʛʜʘ ʬʘʡʣ ʩʛʝʥʝʨʠʨʦʚʘʥ, ʧʨʦʛʨʘʤʤʘ ʟʘʧʠʩʳʚʘʝʪ ʨʝʟʫʣʴʪʘʪ 

ʚ ʙʘʟʫ. ʊʘʢ ʢʘʢ ʢ ʙʘʟʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʜʢʣʶʯʝʥʠʡ, 

ʜʦʣʞʥʘ ʠʤʝʪʴʩʷ ʧʦʜʜʝʨʞʢʘ ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ. ʇʨʦʩʪʳʝ ʙʘʟʳ, 

ʥʘʧʨʠʤʝʨ, sqlite3, ʥʝ ʧʦʜʭʦʜʷʪ. ɺʳʙʦʨ ʧʘʣ ʥʘ PostgreSQL - ʤʦʱ-

ʥʫʶ ʙʝʩʧʣʘʪʥʫʶ ʉʋɹɼ. 

ʆʩʥʦʚʘ ʩʘʡʪʘ ʥʘʧʠʩʘʥʘ ʥʘ ʬʨʝʡʤʚʦʨʢʝ Django. ɽʛʦ ʧʨʝʠʤʫ-

ʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ Django ORM (ʦʙʲʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ), ʠʩʢʣʶʯʘʶʱʝʛʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʧʠʩʘʥʠʷ ʠ 

ʧʦʜʜʝʨʞʢʠ SQL-ʟʘʧʨʦʩʦʚ, Django templates (ʰʘʙʣʦʥʳ) [1,3,4]. 

ʅʝʢʦʪʦʨʳʝ ʩʪʨʘʥʠʮʳ ʩʦʜʝʨʞʘʪ ʪʘʙʣʠʮʳ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʝʪʩʷ 

ʦʙʥʦʚʣʷʪʴ çʥʘ ʣʝʪʫè. ɼʣʷ ʪʘʢʠʭ ʩʪʨʘʥʠʮ ʦʪʜʝʣʴʥʦ ʥʘʧʠʩʘʥ 

ʬʨʦʥʪʝʥʜ ʥʘ javascript ʠ Axios ʜʣʷ ʟʘʧʨʦʩʦʚ [2] ʠ ʙʝʢʝʥʜ ʥʘ 

Django REST framework. ʇʨʠʤʝʨ ʥʘʯʘʣʘ ʪʘʢʦʡ ʩʪʨʘʥʠʮʳ ʧʨʠʚʝ-

ʜʝʥ ʥʘ ʨʠʩ. 2. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘ ʣʝʪʫ ʦʙʥʦʚʣʷʶʪʩʷ ʩʪʘʪʫʩʳ ʜʦ-

ʢʫʤʝʥʪʦʚ. 

 

 
ʈʠʩ. 2. ɿʘʷʚʣʝʥʠʝ ʥʘ ʩʪʠʧʝʥʜʠʶ 

 
ʅʘ ʩʘʡʪʝ ʝʩʪʴ ʜʚʝ ʢʘʪʝʛʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʤʝʥʝʜʞʝʨʳ ʠ 

ʦʙʳʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ. ʄʝʥʝʜʞʝʨʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʠ ʠʟʤʝʥʷʪʴ 

ʜʘʥʥʳʝ ʦ ʩʪʠʧʝʥʜʠʷʭ, ʟʘʛʨʫʞʘʪʴ ʰʘʙʣʦʥʳ ʜʦʢʫʤʝʥʪʦʚ. ʆʩʪʘʣʴ-

ʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʟʘʧʦʣʥʷʪʴ ʜʘʥʥʳʝ ʦ ʩʝʙʝ, ʟʘʛʨʫʞʘʪʴ 

ʩʚʦʠ ʜʦʩʪʠʞʝʥʠʷ, çʧʦʜʘʚʘʪʴ ʟʘʷʚʣʝʥʠʝè ʥʘ ʩʪʠʧʝʥʜʠʶ. ʂʦʛʜʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʦʟʜʘʝʪ ʟʘʷʚʢʫ ʥʘ ʩʪʠʧʝʥʜʠʶ, ʝʛʦ ʜʦʩʪʠʞʝʥʠʷ ʩ 

ʢʘʪʝʛʦʨʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʦʡ ʩʪʠʧʝʥ-

ʜʠʠ, ʠ ʧʦʜʭʦʜʷʱʠʝ ʧʦ ʩʨʦʢʫ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʟʘʷʚʣʝʥʠʝ ʘʚʪʦʤʘʪʠ-
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ʯʝʩʢʠ. ʄʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʦʩʪʠʞʝʥʠʡ 

ʚʨʫʯʥʫʶ. ʂʦʛʜʘ ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʩʪʠʞʝʥʠʷ ʜʦʙʘʚʣʝʥʳ, ʤʦʞʥʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪʳ. ɽʩʣʠ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʜʦʢʫʤʝʥʪʘ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʥʝ ʫʢʘʟʘʥ ʬʘʢʫʣʴʪʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ 

ʜʣʷ ʵʪʦʡ ʬʦʨʤʳ ʦʥ ʥʫʞʝʥ), ʪʦ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʩʧʠʩʦʢ ʦʰʠ-

ʙʦʢ, ʚʥʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʠ ʧʦʚʪʦʨʠʪʴ ʛʝʥʝʨʘʮʠʶ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʢʘʢʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʦʢʫ-

ʤʝʥʪʳ ʛʦʪʦʚʳ ʠ ʧʨʦʚʝʨʠʪʴ ʩʪʘʪʫʩ ʛʦʪʦʚʥʦʩʪʠ ʢ ʧʦʜʘʯʝ ʥʘʩʪʦʷ-

ʱʝʛʦ ʟʘʷʚʣʝʥʠʷ. 
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ʌʠʩʫʥʦʚ ɸʥʪʦʥ ʇʘʚʣʦʚʠʯ ï ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʚʳʯʠʩ-

ʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. 

ʋʣʴʷʥʦʚʘ. 

ʇʝʨʚʦʚʘ ʅʘʪʘʣʴʷ ɺʠʢʪʦʨʦʚʥʘ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʢʦʤ-

ʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʅ. 

ʋʣʴʷʥʦʚʘ. 

 
 

ɸ.ɺ. ʀʚʘʥʦʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ɸɺʊʆʄɸʊʀɿɸʎʀʗ ʇʈʆʎɽʉʉɸ ʈɽʂʊʀʌʀʂɸʎʀʀ  

ʄʅʆɻʆʂʆʄʇʆʅɽʅʊʅʆʁ ʉʄɽʉʀ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ  ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ ʥʘ ʤʦʜʝʣʠ ʚ ʇʆ OmegaLand V3. ɺ ʢʘʯʝ-

ʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʢʦʣʦʥʥʳ ʨʝʢʪʠʬʠʢʘʮʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʫʟʣʦʤ ʨʘʩʭʦʜʘ ʬʣʝʛʤʳ ʚ ʚʠʜʝ ʩʢʨʠʥʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʮʝʩʩ ʜʝʧʨʦʧʘʥʠʟʘʮʠʠ; ʇʆ OmegaLand V3; 
SimInTech; ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ; ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʘʷ ʢʦʣʦʥʥʘ. 

 
A.V. Ivanova 

Chuvash State University named after I. N. Ulyanova 

 

AUTOMATION OF THE PROCESS OF RECTIFICATION OF 

A MULTICOMPONENT MIXTURE  

 
Abstract. The article presents the results of a study of the model in 

distillation column on the OmegaLand V3 software. The mathematical 

model of the rectification column was used as the object of the study. The 

results of modeling the automatic control of the phlegm flow node in the 

form of screenshots are presented. 

Key words: depropanization process; OmegaLand V3 software; 
SimInTech; mathematical model; distillation column. 

 

ʇʨʦʮʝʩʩ ʨʝʢʪʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʈʝʢʪʠʬʠʢʘʮʠʷ 

ï ʵʪʦ ʤʥʦʛʦʢʨʘʪʥʳʡ ʧʨʦʮʝʩʩ ʧʝʨʝʛʦʥʢʠ ʧʘʨʘ ʜʦ ʩʦʩʪʦʷʥʠʷ 

ʞʠʜʢʦʩʪʠ ʜʣʷ ʦʯʠʱʝʥʠʷ ʩʤʝʩʠ ʚ ʢʦʥʝʯʥʳʡ ʢʦʥʮʝʥʪʨʠʨʦ-

ʚʘʥʥʳʡ ʧʨʦʜʫʢʪ. ʇʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ 
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ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ [1].  ɻʣʘʚ-

ʥʘʷ ʟʘʜʘʯʘ ʩʠʩʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʠʭ ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʩʪʦʷʥʥʦʝ ʠ ʙʝʟʦʰʠʙʦʯʥʦʝ ʫʧʨʘʚ-

ʣʝʥʠʝ, ʙʝʟʦʧʘʩʥʫʶ ʠ ʩʪʘʙʠʣʴʥʫʶ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ [2].  

ʈʝʢʪʠʬʠʢʘʮʠʦʥʥʳʝ ʢʦʣʦʥʥʳ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʜʣʷ ʧʨʦʮʝʩʩʘ ʨʝʢʪʠʬʠʢʘʮʠʠ, ʚ ʥʠʭ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʤʥʦʛʦʢʨʘʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʪʦʢʘʤʠ ʧʘʨʘ ʠ ʞʠʜʢʦʩʪʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʨʝʢ-

ʪʠʬʠʢʘʮʠʦʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʧʨʦʧʘʥ-

ʙʫʪʘʥʦʚʦʡ ʩʤʝʩʠ. ɹʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦ-

ʜʝʣʴ ʚ ʇʆ OmegaLand V3 (ʨʠʩ.1) [3]. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʧʨʦʮʝʩʩ ʜʝʧʨʦʧʘʥʠʟʘʮʠʠ. 

 

 
ʈʠʩʫʥʦʢ 1 - ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

 

ɿʘʜʘʯʘ ʦʧʝʨʘʪʦʨʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ  ʠʟʤʝʥʷʷ ʧʘʨʘʤʝʪ-

ʨʳ ʢʦʣʦʥʥʳ ʜʦʙʠʪʴʩʷ ʨʘʟʜʝʣʝʥʠʷ ʠʩʭʦʜʥʦʡ ʩʤʝʩʠ. ɼʣʷ 

ʨʘʟʜʝʣʝʥʠʷ ʩʤʝʩʠ ʧʨʠʤʝʥʷʝʪʩʷ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʦʝ ʨʘʟʜʝ-

ʣʝʥʠʝ. ʇʦʪʦʢʠ ʥʘ ʤʦʜʝʣʠ ʛʦʣʫʙʦʛʦ ʮʚʝʪʘ ï ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ 
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ʞʠʜʢʦʩʪʴ ʜʚʠʞʝʪʩʷ, ʦʨʘʥʞʝʚʦʛʦï ʛʘʟ, ʘ ʨʦʟʦʚʦʛʦ ï ʩʤʝʩʴ 

ʞʠʜʢʦʩʪʠ  ʠ ʛʘʟʘ. 

ɿʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʶʪ ʩʭʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʬʨʘʢʮʠʦʥ-

ʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʫʶ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚʝʨʭʘ ʢʦʣʦʥʥʳ ʠ ʜʘʚʣʝʥʠʷ ʚʩʝʡ ʢʦʣʦʥʥʳ. ɼʘʚʣʝʥʠʝ 

ʚʦ ʚʩʝʡ ʘʧʧʘʨʘʪʫʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʪʘʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ 

ʧʘʨʦʚ ʜʠʩʪʠʣʣʷʪʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʜʝʬʣʝʛʤʘʪʦ-

ʨʝ.  

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦ-

ʮʝʩʩʘ ʨʝʢʪʠʬʠʢʘʮʠʠ ʚ SimInTech [4].  

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ ʢʦʣʦʥʥʦʡ ʨʝʢʪʠʬʠʢʘʮʠʠ 

 

ʇʝʨʝʜʘʪʦʯʥʳʝ ʬʫʥʢʮʠʠ ʟʚʝʥʴʝʚ: 

- ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ:  

7 Ð
ρ

πȟψυÐρ
 

- ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ: 

7 Ð
πȟςφ

πȟυÐρ
 

- ʨʝʛʫʣʠʨʫʶʱʘʷ ʟʘʜʚʠʞʢʘ: 

ὡ ὴ
πȟχυ

ὴ
 

- ʨʘʩʭʦʜʦʤʝʨ: 

ὡ ὴ
σ

πȟυὴ ρ
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- ʯʘʩʪʦʪʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ:  

ὡ ὴ
ρπ

πȟσὴ ρ
 

  

ʇʨʠʤʝʥʠʤ ʧʦʣʫʯʝʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʠ ʧʦʩʪʨʦʠʤ ʧʝʨʝ-

ʭʦʜʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ (ʨʠʩ.3). ʅʘ ʨʠʩʫʥʢʝ ʥʘʛʣʷʜʥʦ ʚʠʜ-

ʥʦ, ʯʪʦ ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 5 ʩʝʢ, 

ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʘʚʥʦ 0. 

 

 
ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʠʢ ʧʦʜʜʝʨʞʘʥʠʷ ʫʨʦʚʥʷ ʬʣʝʛʤʳ ʩ ʇʀɼ-

ʨʝʛʫʣʷʪʦʨʦʤ 

 

ɺ ʢʘʯʝʩʪʚʝ ʟʘʜʘʥʠʷ ʨʝʛʫʣʷʪʦʨʫ ʚʳʜʘʝʪʩʷ ʨʘʩʭʦʜ ʬʣʝʛ-

ʤʳ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʪʨʝʙʫʝʤʦʡ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʚ ʝʤʢʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ 

ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʜʘʪʯʠʢʘ. ɺ ʨʝʛʫʣʷʪʦʨʝ ʧʨʦʠʩʭʦʜʠʪ ʩʨʘʚ-

ʥʝʥʠʝ ʧʦʩʪʫʧʠʚʰʝʛʦ ʩʠʛʥʘʣʘ ʩ ʟʘʜʘʥʥʳʤ ʠ ʧʦʷʚʣʷʝʪʩʷ 

ʩʠʛʥʘʣ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ, 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʚ ʨʝ-

ʛʫʣʷʪʦʨʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ. ʋʩʠʣʝʥʥʳʡ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ 

ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʠʟʤʝʥʷʝʪ ʧʦʣʦʞʝʥʠʝ ʢʣʘʧʘʥʘ, ʪʝʤ ʩʘ-

ʤʳʤ ʠʟʤʝʥʷʷ ʨʘʩʭʦʜ ʠ ʨʝʛʫʣʠʨʫʷ ʫʨʦʚʝʥʴ ʧʦʜʘʯʠ ʬʣʝʛʤʳ ʚ 

ʢʦʣʦʥʥʫ ʨʝʢʪʠʬʠʢʘʮʠʠ. 
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ɺʥʝʜʨʝʥʠʝ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛ-

ʥʫʪʴ ʫʩʢʦʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʚʳʰʝʥʠʝ 

ʪʦʯʥʦʩʪʠ ʠʩʧʦʣʥʝʥʠʷ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. ʄ.ʂ. ɿʘʭʘʨʦʚ. ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʘʷ ʨʝʢʪʠʬʠʢʘʮʠʷ. ʋʯʝʙʥʦʝ ʧʦ-

ʩʦʙʠʝ. ï ʉʇʙ.: ʃʘʥʴ, 2018. ï 252 ʩ. 

2. ʉʢʦʙʣʦ ɸ.ʀ., ʊʨʝʛʫʙʦʚʘ ʀ.ɸ., ʄʦʣʦʢʘʥʦʚ ʖ.ʂ. ʇʨʦʮʝʩʩʳ ʠ ʘʧ-

ʧʘʨʘʪʳ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ. ʄ.: ʍʠʤʠʷ, 2018. ï 584 ʩ.  

3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʆʤʝʛʘ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].  ï ʈʝʞʠʤ ʜʦʩʪʫ-

ʧʘ: http://www.omegasim.co.jp/contents_e/product/ol/. ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

08.05.2024). 

4. ʈʝʯʥʦʚ ɸ.ɺ., ʇʦʨʪʥʦʚ ʄ.ʉ., ʌʠʣʠʧʧʦʚ ɺ.ʇ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠ-

ʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʨʝʜʝ SIMINTEC // ɺʳʩʰʝʝ ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʚ ʵʧʦʭʫ ʛʣʦʙʘʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ: ʜʦʩʪʠʞʝʥʠʷ, ʚʳʟʦʚʳ, 

ʧʝʨʩʧʝʢʪʠʚʳ. ʤʘʪʝʨʠʘʣʳ ʍV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. ʏʝʙʦʢʩʘʨʳ: ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ, 2023. ʉ. 232-237. 

 
ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʀʚʘʥʦʚʘ ɸʥʘʩʪʘʩʠʷ ɺʘʣʝʨʴʝʚʥʘ ï ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠ-

ʢʠ ʠ ʘʚʪʦʤʘʪʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷ-

ʥʦʚʘ. 

ʇʦʨʪʥʦʚ ʄʠʭʘʠʣ ʉʝʤʝʥʦʚʠʯ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʘʚʪʦʤʘʪʠʢʠ ʠ ʫʧʨʘʚʣʝ-

ʥʠʷ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

ʄ.ʉ. ʄʘʢʘʨʦʚ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ɸʃɻʆʈʀʊʄ ʆʇʊʀʄɸʃʔʅʆɻʆ ʈɸʉʇʈɽɼɽʃɽʅʀʗ  

ʄʆʑʅʆʉʊʀ ʄɽɾɼʋ ʀʅɼʀɺʀɼʋɸʃʔʅʓʄʀ ʃʋʏɸʄʀ 

ʉʇʋʊʅʀʂʆɺʆʁ ʉʀʉʊɽʄ ʇɽʈɽɼɸʏʀ ʀʅʌʆʈʄɸʎʀʀ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʚʥʝʜʨʝʥʠʝ  ʤʥʦʛʦʣʫ-

ʯʝʚʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʜʠʥʘʤʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʷʪʴ ʤʦʱʥʦʩʪʴ ʠ ʫʚʝʣʠʯʠʚʘʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦ-

ʩʦʙʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʙʦʨʪʦʚʳʝ ʨʝʩʫʨʩʳ (ʥʘʧʨʠʤʝʨ, ʤʦʱʥʦʩʪʴ, ʧʦʣʦʩʘ 

ʧʨʦʧʫʩʢʘʥʠʷ) ʷʚʣʷʶʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ. ʇʦʵʪʦʤʫ 

ʚʘʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʠʭ ʤʝʞʜʫ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 
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ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʤʦʱʥʦʩʪʠ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʣʫʯʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʣʫ-

ʯʘʤʠ, ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʘ. 

 
M.S. Makarov  

Chuvash State University named after I.N. Ulyanova 

 

AN ALGORITHM FOR OPTIMAL POWER DISTRIBUTION 

BETWEEN INDIVIDUAL BEAMS OF SATELLITE  

 INFORMATION TRANSMISSION SYSTEMS  

 

Abstract. ʉurrently, the introduction of multipath satellite information 

transmission systems is underway, which allow dynamically distributing 

power and increasing bandwidth, since on-board resources (for example, 

power, bandwidth) are limited and expensive. Therefore, it is important to 

effectively distribute them among as many users as possible. The article 

discusses the power distribution algorithm for each individual beam. 

Key words: satellite communication system with multiple beams, 

channel bandwidth. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʧʫʪʥʠʢʦʚ 

ʠʩʧʦʣʴʟʫʶʪ ʤʥʦʛʦʣʫʯʝʚʳʝ ʘʥʪʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʙʩʣʫʞʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ. ʂ ʩʦʞʘʣʝ-

ʥʠʶ, ʥʝ ʚʦ ʚʩʝʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʳʝ ʪʨʝʙʦ-

ʚʘʥʠʷ ʢ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʘʜʘʧʪʠʚʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʛʨʫʧʧʳ ʢʘʥʘʣʦʚ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʣʫʯʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʩʧʨʦʩʘ ʥʘ ʫʩʣʫʛʠ. ʉʧʫʪʥʠʢʦʚʳʝ 

ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙʣʘʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʩʣʫ-

ʞʠʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʦʥʝ 

ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ, ʪ.ʢ. ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʩ ʫʯʝʪʦʤ ʧʨʦʛʥʦʟʘ ʨʦʩʪʘ 

ʯʠʩʣʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʦ ʚʨʝʤʝʥʝʤ. ʂʨʦʤʝ ʪʦʛʦ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʧʫʪʥʠʢʘ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. 

ʆʜʥʘʢʦ ʦʪʜʘʣʝʥʥʳʝ ʨʘʡʦʥʳ ʤʦʛʫʪ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʦʩʪʘʚʣʷ-

ʝʤʳʝ ʨʝʩʫʨʩʳ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ ʧʦ ʧʨʠʯʠʥʝ ʤʘʣʦʥʘʩʝʣʝʥʥʦʩʪʠ, ʚ 

ʪʦʞʝ ʚʨʝʤʷ ʛʦʨʦʜʩʢʠʝ ʘʛʣʦʤʝʨʘʮʠʠ ʧʨʝʜʲʷʚʣʷʶʪ ʚʳʩʦʢʠʝ ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ.  
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ʇʦʵʪʦʤʫ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ 

ʧʦ ʦʪʜʝʣʴʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ ʩ ʮʝʣʴʶ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. 

ʇʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʧʦʧʳʪʢʠ ʥʘʩʪʨʦʠʪʴ ʤʦʱʥʦʩʪʴ, 

ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚʦ ʚʩʪʨʦʝʥʥʦʡ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʥʘʧʨʠʤʝʨ, [1,2].  

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʪʘʚʱʠʢʠ ʩʧʫʪʥʠʢʦʚʳʭ ʫʩʣʫʛ ʧʨʦʚʦʜʷʪ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʝʜʣʘʛʘʶʪ ʨʝʰʝʥʠʷ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ 

ʠ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʤʝʞʜʫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʣʫʯʘʤʠ [3,4].  

ʇʨʦʨʘʙʘʪʳʚʘʶʪʩʷ ʤʝʪʦʜʳ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʩʥʠʞʝʥʠʠ 

ʤʦʱʥʦʩʪʠ ʚ ʦʜʥʠʭ ʦʙʣʘʩʪʷʭ ʠ ʫʚʝʣʠʯʝʥʠʠ ʚ ʜʨʫʛʠʭ, ʛʜʝ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʨʦʩʪ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦ-

ʩʪʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚ ʙʦʨʪʦʚʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ [5,6]. 

ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʤʠ ʣʫʯʘʤʠ ʠ ʧʨʦʧʫʩʢʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ {C1,C2,...,Cn} 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʣʫʯʝʡ {S1,S2,...,Sn}, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɹʦʨʪʦʚʘʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

Ci ʠ ʤʦʱʥʦʩʪʴ Pi ʜʣʷ i-ʛʦ ʣʫʯʘ ʩ ʤʛʥʦʚʝʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ 

ʪʨʘʬʠʢʝ Di. ʊʨʝʙʫʝʪʩʷ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ ʟʘʪʨʘʪ, ʚ ʤʦ-

ʤʝʥʪ ʚʨʝʤʝʥʠ t ʧʫʪʝʤ ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʤʦʱʥʦʩʪʠ {P1,...,Pn}, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʦʡ ʧʨʦʧʫʩʢ-

ʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʣʫʯʝʡ {C1,C2,...,Cn} ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ t ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʡ: 1) ʦʛʨʘʥʠ-

ʯʝʥʠʝ ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ ʦʙʱi

i

P P¢ä , 2) SLA ʠ QoS ʧʦʜʜʝʨʞʠʚʘ-

ʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʣʫʯʘ (ʪ.ʝ. 

mini iʉ D² ), 3) PiÓ0, CiÓ0, DiÓ0, 1,1min Di Ò Ci Ò DiÒ max Di ʜʣʷ 

ʚʩʝʭ 1 Ò i Ò n. 

ʀʩʧʦʣʴʟʫʝʤ ʬʫʥʢʮʠʶ ʟʘʪʨʘʪ ʩ ʢʚʘʜʨʘʪʠʯʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ 

ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ ʧʦʪʨʝʙʥʦʩʪʴʶ: 

( )
2

1
min

n

i ii
D C

=
-ä . 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʦʙʱʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʨʘʬʠʢʝ 

ʧʨʝʚʳʰʘʝʪ ʦʙʱʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʬʦʨʤʠʨʫʤʫʶ ʦʙ-

ʱʠʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʙʶʜʞʝʪʦʤ 
ʦʙʱP . ʀʩʧʦʣʴʟʫʷ ʤʥʦʞʠʪʝʣʴ 

ʃʘʛʨʘʥʞʘ ɚ, ʤʳ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʚ ʚʠʜʝ [3]: 
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() ( ) ( )2

ʦʙʱ1 1

n n

i i i ii i
F P D C P P

= =
= - +l -ä ä . 

ɼʠʬʬʝʨʝʥʮʠʨʫʷ ()iF P  ʠ ʨʝʰʘʷ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ Pi, 

ʧʦʣʫʯʘʝʤ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʫʯʢʘ Pi, ʢʦʪʦ-

ʨʳʡ ʜʦʣʞʝʥ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʝʤʫ ʫʨʘʚʥʝʥʠʶ[3]: 

( )( )( )2 0 0 0log 1 ln2 2 1i i iD W P WN N P WN- + g = lg + g, 

ʛʜʝ W ï ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʧʨʠʝʤʥʦʛʦ ʪʨʘʢʪʘ, 
0N  

ï ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ ʙʝʣʦʛʦ ʰʫʤʘ, g ï ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʪʝʨʠ ʚ ʪʨʘʩʩʝ ʠ ʚʳʙʠʨʘʝʤʳʡ ʠʟ ʫʩʣʦʚʠʷ 

ʧʨʤi iP P=g , ɚ - ʤʥʦʞʠʪʝʣʴ ʃʘʛʨʘʥʞʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʠʟ ʦʙʱʝʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ 1); ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʡ ʤʥʦʞʠʪʝʣʴ ɚ 

ʦʟʥʘʯʘʝʪ ʯʪʦ, ʧʦʩʣʝʜʥʝʝ ʫʨʘʚʥʝʥʠʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʨʘʚʠʣʴʥʦʤʫ 

ʦʛʨʘʥʠʯʝʥʠʶ (ʪ.ʝ. Ci Ò Di) ʚ ʦʛʨʘʥʠʯʝʥʠʠ 3). ɺ ʩʪʘʪʴʝ [3] ʙʳʣʦ 

ʧʨʠʚʝʜʝʥʦ ʨʝʰʝʥʠʝ ʜʣʷ Pi  ʚ ʟʘʤʢʥʫʪʦʡ ʬʦʨʤʝ, ʠʩʧʦʣʴʟʫʷ ʘʧ-

ʧʨʦʢʩʠʤʘʮʠʶ. ʕʚʨʠʩʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʩʪʨʦʠʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

1) ʇʫʩʪʴ () ( )1 2 0log 1i i if P D W P WN= - + g  ʠ 

()( )( )2 0 0ln2 2 1i if P N P WN= lg + g; 

2) ʦʙʲʝʜʠʥʷʝʤʦʙʱ 1

n

ii
D D

=
=ä  ʠ 

ʦʙʱP  ʚ ʦʜʠʥ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʣʫʯ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ɚ0 ʜʣʷ ɚ, ʪ.ʝ., 

ʦʙʱ ʦʙʱ0
0 ʦʙʱ 2

0 0

ln2
log 1 1

2

P PnN
D nW

nWN nWN

è ø è øå õ å õg
l=l = - + +é ù é ùæ ö æ ö

g gç ÷ ç ÷ê ú ê ú

. 

ʄʝʪʦʜʦʤ ʧʝʨʝʙʦʨʘ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ɚ ʣʝʞʠʪ ʤʝʞʜʫ 

min 0 2l =l  ʠ 
max 02l = l. 

3) ʀʟʤʝʥʷʝʤ Pi ʚ ʜʠʘʧʘʟʦʥʝ ( )ʦʙʱ ʦʙʱ ʦʙʱ10 ,iP D D Pè ø
ê ú, ʧʦʢʘ 

ʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ ʤʝʞʜʫ ()1 if P  ʠ ()2 if P  ʥʝ ʩʪʘʥʝʪ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦʡ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʪ

iP . 

4) ʇʦʚʪʦʨʷʝʤ ʧʫʥʢʪ 3 ʠʪʝʨʘʪʠʚʥʦ ʜʣʷ ʢʘʞʜʦʛʦ Pi. 

5) ʀʤʝʝʤ ʦʧʪ

1

n

ii
P PS =
=ä . ɽʩʣʠ 

ʦʙʱP PS@  ʠʣʠ 
ʦʙʱP PS¢ , ʧʦʣʫ-

ʯʘʝʤ ʦʧʪʠʤʘʣʴʥʳʡ ʧʨʦʬʠʣʴ ʤʦʱʥʦʩʪʠ Pi. 
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6) ɽʩʣʠ 
ʦʙʱP PS<  ʫʩʪʘʥʘʚʣʠʚʘʝʤ ɚmax=ɚ ʠ ɚ=(ɚmin+ɚmax)/2. 

ʇʝʨʝʭʦʜʠʤ ʢ ʧʫʥʢʪʫ 3. 

7) ɽʩʣʠ 
ʦʙʱP PS>  ʫʩʪʘʥʘʚʣʠʚʘʝʤ ɚmin=ɚ ʠ ɚ=(ɚmin+ɚmax)/2. ʇʝ-

ʨʝʭʦʜʠʤ ʢ ʧʫʥʢʪʫ 3  

8) ɽʩʣʠ 1,1min Di Ò Ci ʜʣʷ ʢʘʞʜʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʣʫʯʘ i, 

ʪʦ ʤʳ ʧʦʣʫʯʘʝʤ, ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠ ʤʦʱʥʦʩʪʠ Pi  

9) ɽʩʣʠ 1,1min Dj > Cj ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʣʫ-

ʯʘ j, ʪʦ ʚʳʙʠʨʘʝʤ Cj = 1,1min Dj . ʋʜʘʣʷʝʤ Cj ʠ Dj ʠʟ ʥʘʙʦʨʘ ʧʘ-

ʨʘʤʝʪʨʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʝʨʝʭʦʜʠʤ ʢ ʧʫʥʢʪʫ 2. 

ɺ ʨʘʙʦʪʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʟʘʜʘʯʘ ʧʦ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʶ ʤʦʱʥʦʩʪʠ ʜʣʷ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʤʠ ʣʫʯʘʤʠ. ʀʩʧʦʣʴʟʦʚʘʥ ʵʚʨʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦ-

ʠʩʢʘ ʧʦʜʭʦʜʷʱʝʛʦ ʤʥʦʞʠʪʝʣʷ ʃʘʛʨʘʥʞʘ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʦʧ-

ʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʱʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʨʘʬʠʢʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʩʢʦʣʴ-

ʢʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʣʫʯʝʡ.  
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ʇʈɽʆɹʈɸɿʆɺɸʊɽʃɽʁ ɼʆ 5 ʄɺʊ ʄʆʑʅʆʉʊʀ, ʉ ʋʏɪʊʆʄ 

ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤ-

ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ) ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʘʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʧʦʤʝʱʝ-

ʥʠʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʥʘʧʨʷʞʝʥʠʷ ʠ ʯʘʩʪʦʪʳ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʪʝʦʨʝʪʠ-

ʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʦʨʨʝʢʪʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʇʆ ʫʧʨʘʚʣʷʶʱʝʝ ʩʠʩʪʝʤʦʡ ʩʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʜʘʥ-

ʥʳʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʠʨʠʩʪʦʨʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʩʠʩʪʝʤʘ ʚʝʥʪʠ-

ʣʷʮʠʠ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ, ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʙʣʦʯʥʦ-

ʤʦʜʫʣʴʥʦʝ ʟʜʘʥʠʝ. 
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DEVELOPMENT OF AN AUTOMATION SYSTEM  

 FOR COOLING HIGH -VOLTAGE FREQUENCY CONVERTERS  

 UP TO 5 MW OF POWER, TAKING INTO ACCOUNT  

 THE  ENVIRONMENT  

 

Abstract. The subject of the research of the article is the software 

(software) of the indoor microclimate maintenance system for voltage and 
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frequency converters. A theoretical research method is used to identify the 

correct algorithm for controlling the temperature maintenance system with 

a minimum amount of energy consumption. The result of the work is a 

software that controls the system according to the theoretical data obtained. 

Key words: thyristor converter, ventilation system, air conditioning, 

asynchronous motor, block-modular building. 

 
ʊʠʨʠʩʪʦʨʥʳʝ ʚʳʩʦʢʦʚʦʣʴʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʥʘʧʨʷʞʝʥʠʷ 

(ʊʇʅ) ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʨʦʡʩʪʚ 

ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʘʩʠʥʭʨʦʥʥʳʭ ʢʦʨʦʪʢʦʟʘʤʢʥʫ-

ʪʳʭ ʜʚʠʛʘʪʝʣʝʡ (ɸɼ) ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 3, 6 ʠ 10 ʢɺ. 

ʆʙʲʝʢʪʳ ʩ ʪʘʢʠʤ ʪʠʧʦʤ ʜʚʠʛʘʪʝʣʝʡ ʨʘʩʧʦʣʦʞʝʥʳ ʠ ʙʫʜʫʪ 

ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚʦ ʚʩʝʭ ʫʛʦʣʢʘʭ ʈʦʩʩʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʦʟʥʠʢʘ-

ʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ 

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʟʜʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴ-

ʩʷ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ ʠ 

ʥʘʧʨʷʞʝʥʠʷ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʩʣʫʯʘʝʚ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ 

ʨʘʙʦʯʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʚʚʝʜʝʥʥʳʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʪʘʢ ʢʘʢ ʥʘ 

ʠʤʝʶʱʠʭʩʷ ʧʣʦʱʘʜʷʭ ʥʝ ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩ-

ʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʛʣʘʩ-

ʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʯʘʩʪʦʪʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ. 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʫʜʘʣʝʥʠʝ 

ʪʝʧʣʦʠʟʙʳʪʢʦʚ ʦʪ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʦ 5% ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝ-

ʣʷ. ʅʶʘʥʩʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʨʘʙʦʪʘʶʪ ʥʝ ʧʦ-

ʩʪʦʷʥʥʦ, ʚʨʝʤʷ ʨʘʙʦʪʳ ʦʪ 10 ʤʠʥʫʪ ʜʦ 1 ʯʘʩʘ ʜʦ 10 ʨʘʟ ʚ ʜʝʥʴ[1]. 

ʋʯʠʪʳʚʘʷ ʦʧʠʩʘʥʥʫʶ ʚʳʰʝ ʧʨʦʙʣʝʤʫ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʪʨʝ-

ʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʟʜʘʥʠʝ, ʜʣʷ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʥʸʤ ʯʘʩʪʦʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. 

- ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʣʶ-

ʙʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

- ʢʦʥʩʪʨʫʢʮʠʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʯʥʦʩʪʴ ʠ ʞʝʩʪʢʦʩʪʴ 

ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʘʨʦʤʦʤ, 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ, ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʠʤʝʪʴ ʵʣʝ-

ʤʝʥʪʳ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʣʘʪʬʦʨʤʝ. 

- ʟʜʘʥʠʝ ʜʦʣʞʥʦ ʧʦʣʥʦʮʝʥʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʧʨʠ ʦʪʩʫʪ-

ʩʪʚʠʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ 
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- ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʥʘ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʝ ʠʣʠ ʚʠʥʪʦ-

ʚʳʝ ʩʚʘʠ, ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʩʙʦʨʢʠ ʠ ʤʦʥʪʘʞʘ. 

- ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʦʭʨʘʥʥʳʭ, ʧʦʞʘʨʥʳʭ ʠ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʥʦʨʤ. 

- ʠʤʝʪʴ ʚʳʩʦʢʫʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʣʫʯʰʠʭ ʨʝʰʝʥʠʡ ʠʤʝʶʱʠʭʩʷ ʫʩʣʦʚʠʡ ʷʚʣʷʝʪ-

ʩʷ ʧʦʩʪʨʦʡʢʘ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʛʦ ʟʜʘʥʠʷ (ɹʄɿ) ʠʟ ʩʪʘʣʴʥʳʭ 

ʩʚʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʩʪʝʥ. 

ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʟʘʜʘʯʘʤ, ʪʘʢ ʢʘʢ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʠʨʘʪʴ ʪʦʣʱʠʥʫ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ ʩʦʛʣʘʩʥʦ ʚʳ-

ʙʨʘʥʥʦʤʫ ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʨʝʛʠʦʥʫ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ 

ʞʝʩʪʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʢʘʢ ʥʝ-

ʛʘʙʘʨʠʪʥʦʛʦ ʛʨʫʟʘ, ʟʘ ʩʯʸʪ ʤʦʜʫʣʴʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʥʪʘʞ 

ʚʥʫʪʨʝʥʥʠʭ ʩʠʩʪʝʤ ʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʥʘ ʵʪʘʧʝ ʩʙʦʨʢʠ, ʪʦʛʜʘ 

ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʥʘ ʦʙʲʝʢʪʝ ʜʦʩʪʘʪʦʯʥʦ ʙʫʜʝʪ ʪʦʣʴʢʦ ʫʩʪʘʥʦʚʠʪʴ 

ʟʜʘʥʠʝ ʥʘ ʩʚʘʠ ʠ ʚʳʧʦʣʥʠʪʴ ʤʠʥʠʤʘʣʥɹʳʡ ʤʦʥʪʘʞ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʭ ʮʝʧʝʡ. ɺ ʜʘʥʥʦʤ ʟʜʘʥʠʠ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʛʨʝʪʴ 

ʩʪʝʥʳ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʢʠʨʧʠʯʥʳʭ ʩʪʨʦʝʥʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʠʤ 

ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʦʧʦʪʝʨʴ, ʘ ʙʘʟʘʣʴʪʦʚʦʝ ʚʦʣʦʢʥʦ ʚ ʩʵʥʜʚʠʯ-

ʧʘʥʝʣʷʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʫʣʝʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧ-

ʣʦʧʨʦʚʦʜʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʨʘʙʦʪʝ ʚʳʩʦʢʦʚʦʣʴ-

ʪʥʦʛʦ ʇʏ ʚ ʚʦʟʜʫʭ ʧʦʤʝʱʝʥʠʷ ʧʦʩʪʫʧʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʝʧʣʦ-

ʠʟʙʳʪʢʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʩʪʨʦ ʧʦʚʳʰʘʝʪʩʷ. ɺ ʤʦʨʦʟʥʳʡ 

ʧʝʨʠʦʜ ʛʦʜʘ, ʜʘʣʝʝ çɿʠʤʘè, ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ 

ʧʦʤʝʱʝʥʠʷ ɹʄɿ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʚʝʥʪʠʣʷʮʠʠ, ʩ ʧʣʘʚ-

ʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʧʨʠʪʦʯʥʦʛʦ ʢʣʘʧʘʥʘ ʠ ʢʣʘʧʘʥʘ ʩʤʝʰʝʥʠʷ, 

ʫʧʨʘʚʣʷʝʤʳʭ ʩʠʛʥʘʣʦʤ 0-10ɺ, ʠ ʜʚʫʤʷ ʦʩʝʚʳʤʠ ʚʝʥʪʠʣʷʪʦʨʘʤʠ. 

ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʙʦʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʥʫʪ-

ʨʠ ʧʦʤʝʱʝʥʠʷ ʩʚʳʰʝ 20ʦʉ ʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʩʥʘʨʫʞʠ ʟʜʘʥʠʷ ʦʪ 

-50 ʦʉ ʜʦ 15 ʦʉ[2]. 

ʋʩʪʘʚʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʤʝʱʝʥʠʠ ʧʨʠ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ 

ʚʝʥʪʠʣʷʮʠʠ ʧʣʶʩ 20 ʦʉ. ʇʦʜʜʝʨʞʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʚ ʧʦʤʝʱʝʥʠʠ ɹʄɿ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʫʛʣʘ ʦʪ-

ʢʨʳʪʠʷ ʧʨʠʪʦʯʥʦʛʦ ʢʣʘʧʘʥʘ ʠ ʢʣʘʧʘʥʘ ʩʤʝʰʝʥʠʷ. ʄʘʢʩʠʤʘʣʴ-

ʥʳʡ ʫʛʦʣ ʦʪʢʨʳʪʠʷ ʧʨʠʪʦʯʥʦʛʦ ʢʣʘʧʘʥʘ 100% - ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʥʘ ʫʣʠʮʝ ʦʪ +5 ʦʉ ʜʦ +15 ʦʉ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʫʣʠʮʝ ʥʠʞʝ +5 

ʦʉ ʤʘʢʩʠʤʘʣʴʥʳʡ ʛʨʘʜʫʩ ʦʪʢʨʳʪʠʷ 50%, ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʢʨʠʪʠʯ-
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ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʝʨʝʭʦʜʘ ʚ ʘʚʘʨʠʡʥʳʡ ʨʝʞʠʤ, ʪʦʛʜʘ ʧʨʠʪʦʯ-

ʥʳʡ ʢʣʘʧʘʥ ʦʪʢʨʳʚʘʝʪʩʷ ʜʦ 100%. ʄʘʢʩʠʤʘʣʴʥʳʡ ʫʛʦʣ ʦʪʢʨʳʪʠʷ 

ʢʣʘʧʘʥʘ ʩʤʝʰʝʥʠʷ 100% - ʧʨʠ ʩʪʘʨʪʝ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ (ʧʝ-

ʨʝʤʝʰʠʚʘʥʠʝ ʚʦʟʜʫʭʘ), ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʚʝʥʪʠ-

ʣʷʪʦʨʘ ʚʦʟʜʫʭʘ ʤʝʥʴʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʯʝ-

ʨʝʟ ʢʣʘʧʘʥ ʩʤʝʰʝʥʠʷ ʥʘ ʙʦʣʝʝ ʯʝʤ 1 ʦʉ, ʟʥʘʯʠʪ, ʯʪʦ ʧʦʤʝʱʝʥʠʝ 

ʥʝ ʦʭʣʘʞʜʘʝʪʩʷ ʠ ʧʨʠʪʦʯʥʳʡ ʢʣʘʧʘʥ ʥʘʯʠʥʘʝʪ ʧʣʘʚʥʦ ʦʪʢʨʳ-

ʚʘʪʴʩʷ, ʧʦʜʜʝʨʞʠʚʘʷ ʨʘʟʥʠʮʫ ʪʝʤʧʝʨʘʪʫʨ 2 ʛʨʘʜʫʩʘ. ʏʘʩʪʦʪʘ ʨʘ-

ʙʦʪʳ ʚʳʪʷʞʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʦʩʪʘʸʪʩʷ ʧʦʩʪʦʷʥʥʦʡ 100% ʜʦ ʤʦ-

ʤʝʥʪʘ ʧʦʣʥʦʛʦ ʦʪʢʨʳʪʠʷ ʧʨʠʪʦʯʥʦʛʦ ʢʣʘʧʘʥʘ, ʜʘʣʝʝ ʚ ʨʘʙʦʪʫ 

ʚʢʣʶʯʘʝʪʩʷ ʚʪʦʨʦʡ ʚʝʥʪʠʣʷʪʦʨ. 

ʂʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪʩʷ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚʥʫʪʨʠ ʟʜʘʥʠʷ ʧʣʶʩ 27 ʦʉ, ʘ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟ-

ʜʫʭʘ ʦʪ +5 ʦʉ. ʉʦʚʤʝʩʪʥʦ ʩ ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʢʣʶ-

ʯʘʝʪʩʷ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʢʘʤʝʨʳ ʥʘʨʫʞʥʳʭ ʙʣʦʢʦʚ. ʇʨʠ ʪʝʤ-

ʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ +5 ʦʉ ʜʦ +15 ʦʉ, ʝʩʣʠ ʩʠʩʪʝʤʘ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪʩʷ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʚʝʥʪʠʣʷʮʠʠ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ ʠ ʘʢʪʠʚʠʨʫʝʪ-

ʩʷ ʘʚʘʨʠʡʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ, ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʧʨʦʜʦʣʞʘʝʪ 

ʨʘʙʦʪʘʪʴ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥʫʪʳ, ʘ ʜʘʣʝʝ ʦʪʢʣʶʯʘʝʪʩʷ ʠ ʧʦʣʥʦʩʪʴʶ 

ʟʘʢʨʳʚʘʝʪ ʦʙʘ ʢʣʘʧʘʥʘ. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʘʢʪʠʚʥʳ 2 

ʢʦʥʜʠʮʠʦʥʝʨʘ ʠʟ 3ʭ, ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʥʘʨʘʙʦʪʢʠ ʤʦʪʦʯʘʩʦʚ ʠ 

ʵʢʩʪʨʝʥʥʦʛʦ ʚʢʣʶʯʝʥʠʷ 3-ʛʦ ʢʦʥʜʠʮʠʦʥʝʨʘ. ʉʣʝʞʝʥʠʝ ʟʘ ʥʘʨʘ-

ʙʦʪʢʦʡ ʤʦʪʦʯʘʩʦʚ ʚʳʧʦʣʥʷʝʪ ʘʣʛʦʨʠʪʤ ʨʦʪʘʮʠʠ ʢʦʥʜʠʮʠʦʥʝ-

ʨʦʚ[3]. ɸʣʛʦʨʠʪʤ ʫʯʠʪʳʚʘʝʪ ʚʨʝʤʝʥʥʫʶ ʥʘʨʘʙʦʪʢʫ ʢʘʞʜʦʛʦ ʢʦʥ-

ʜʠʮʠʦʥʝʨʘ, ʜʣʷ ʨʘʚʥʦʡ ʥʘʨʘʙʦʪʢʠ ʚʩʝʭ ʧʦʜʢʣʶʯʸʥʥʳʭ ʧʨʠʙʦʨʦʚ. 

ʀʟʥʘʯʘʣʴʥʦ ʚʢʣʶʯʘʝʪʩʷ ʚ ʨʘʙʦʪʫ ʦʜʠʥ ʢʦʥʜʠʮʠʦʥʝʨ, ʧʨʠ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫʞʝ ʨʘʙʦʪʘʶʱʝʛʦ ʢʦʥʜʠʮʠʦʥʝʨʘ, 

ʧʦʜʢʣʶʯʘʝʪʩʷ ʚʪʦʨʦʡ ʠ, ʚ ʜʘʣʴʥʝʡʰʝʤ, ʪʨʝʪʠʡ. ʂʦʛʜʘ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʥʘ ʫʣʠʮʝ ʧʦʜʥʠʤʘʝʪʩʷ ʚʳʰʝ 15 ʦʉ, ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ 

ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʨʘʙʦʪʳ çʃʝʪʦè. ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʘʝʪ 

ʪʦʣʴʢʦ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ 25 ʦʉ, ʚʢʣʶʯʘʝʪʩʷ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦ-

ʥʠʨʦʚʘʥʠʷ. ʂʦʛʜʘ ʢʦʥʜʠʮʠʦʥʝʨ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʟʘʜʘʯʝʡ ʢʦʥʪʨʦʣʠ-

ʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʠ ʦʥʘ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ ʧʣʶʩ 20 ʦʉ, ʦʪ-

ʢʣʶʯʘʝʪʩʷ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ ɹʄɿ ʥʠʞʝ ʧʣʶʩ 10 ʦʉ, ʚ ʣʶʙʦʤ ʨʝʞʠʤʝ ʨʘ-

ʙʦʪʳ, ʘʢʪʠʚʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ, ʩ ʜʠʩ-
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ʢʨʝʪʥʳʤ ʩʠʛʥʘʣʦʤ ʫʧʨʘʚʣʝʥʠʷ ʦʪ ʢʦʥʪʨʦʣʣʝʨʘ. ʇʨʠ ʧʦʥʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʫʣʠʮʝ ʥʠʞʝ 5 ʦʉ, ʚ ʣʶʙʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ, 

ʚʢʣʶʯʘʝʪʩʷ ʚʩʪʨʦʝʥʥʳʡ ʧʝʨʠʤʝʪʨʘʣʴʥʳʡ ʦʙʦʛʨʝʚ ʢʣʘʧʘʥʘ, ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʣʝʜʠ[4]. 

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʠʛʥʘʣʘ ʧʦʞʘʨ ʦʪʢʣʶʯʘʝʪʩʷ ʧʠʪʘʥʠʝ 

ʚʝʥʪʠʣʷʪʦʨʦʚ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʣʘʧʘʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘ-

ʢʨʳʚʘʶʪʩʷ ʦʪ ʚʩʪʨʦʝʥʥʦʡ ʚʦʟʚʨʘʪʥʦʡ ʧʨʫʞʠʥʳ. ɺʦ ʚʨʝʤʷ ʨʘʙʦ-

ʪʳ ʢʦʥʪʨʦʣʣʝʨʘ ʩʠʩʪʝʤʳ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ, ʠʜʸʪ ʥʝʧʨʝʨʳʚʥʳʡ 

ʢʦʥʪʨʦʣʴ ʟʘ ʠʩʧʨʘʚʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʚʝʥ-

ʪʠʣʷʮʠʠ, ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʚʘʨʠʠ ʥʘ ʵʢʨʘʥ ʚʳʚʦʜʠʪʩʷ ʩʦʦʙ-

ʱʝʥʠʝ. 
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ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 
ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄʓ  ɸɺʊʆʄɸʊʀʏɽʉʂʆʁ  

ʂʆʈʄʋʐʂʀ ʅɸ ɹɸɿɽ ʄʀʂʈʆʂʆʅʊʈʆʃʃɽʈɸ ARDUINO 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʥʘ ʨʳʥʢʝ ʨʝʰʝʥʠʡ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʢʦʨʤʣʝʥʠʷ 

ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʦ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝ-

ʥʠʝ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʥʝʥʠʷ ʧʨʦ-

ʮʝʩʩʘ, ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʳʧʦʣʥʷʝʤʳʭ 

ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʠ ʩʪʦʠʤʦʩʪʠ. ɹʳʣ  ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʧʦʣʥʦʡ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʠʩʪʝʤʳ  ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʤʫʰʢʠ ʩ ʫʯʝʪʦʤ ʨʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʤʦʜʝʣʴ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʡ ʢʦʨʤʫʰʢʠ ʜʣʷ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤ-

ʤʠʨʫʝʤʳʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ Arduino. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʨʤʫʰʢʘ; ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ; 

Arduino; ʧʨʦʛʨʘʤʤʘ; ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ.  

  

K. R. Salimgereeva 

Chuvash State University named after I. N. Ulyanova 

 

DEVELOPMENT OF AN AUTOMATIC FEEDER SYSTEM 

BASED ON AN ARDUINO MICROCONTROLLER  

 

Abstract. This article presents examples of existing solutions on the 

market for automating the pet feeding process, as well as their practical ap-

plication. Special attention is paid to increasing the quality of process exe-

cution, reducing execution time, stability of operations performed, as well 

as reducing cost. The calculation of the total cost of the automatic feeder 

system was carried out taking into account real conditions. As a result of the 

work, a model of an automatic pet feeder was implemented using program-

mable Arduino microcontrollers.  

Key words: automatic feeder; microcontroller; Arduino; program; 

control system. 

 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʚʨʝʤʷ ï ʩʘʤʳʡ ʮʝʥʥʳʡ ʨʝʩʫʨʩ,  ʠ ʟʘ-

ʙʦʪʘ ʦ ʧʠʪʦʤʮʝ ʟʘʥʠʤʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʯʘʩʪʴ ʵʪʦʛʦ ʚʨʝʤʝʥʠ, ʘ 

ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ: ʧʦʩʪʦʷʥʥʳʝ ʧʨʦʛʫʣʢʠ, 

ʚʦʩʧʠʪʘʥʠʝ ʠ, ʢʦʥʝʯʥʦ, ʢʦʨʤʣʝʥʠʝ.  
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ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʥʦ ʠʭ ʩʪʦʠ-

ʤʦʩʪʴ ʩʣʠʰʢʦʤ ʚʳʩʦʢʘʷ,  ʥʝʢʦʪʦʨʳʝ ʩʠʩʪʝʤʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦ-

ʜʘʚʘʪʴ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʘ, ʘ ʤʥʦʛʠʝ ʥʝ ʥʘʩʪʨʘʠʚʘ-

ʶʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʤʫʰʢʠ 

ʜʣʷ ʞʠʚʦʪʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʩʪʫʧʥʳʭ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝ 

ʜʦʨʦʛʠʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʜʨʫʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʙʳ ʦʙʣʘʜʘʣʠ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴʶ 

ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ.  

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʢʦʨʤʫʰʢʠ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʢʦʪʦ-

ʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʦʜʘʯʫ ʢʦʨʤʘ ʚ ʟʘʜʘʥʥʦʝ 

ʚʨʝʤʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʣʠʯʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʠʥʬʦʨʤʠʨʫʶʪ ʦ ʚʨʝʤʝʥʠ ʠ ʢʦʣʠʯʝʩʪʚʝ ʧʦʜʘʯʠ ʢʦʨʤʦʚ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʠʭ ʠʟʤʝʥʝʥʠʶ [1],[2]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʨʤʫʰʢʘ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ ʥʝ-

ʩʢʦʣʴʢʠʭ ʤʦʜʫʣʝʡ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʩʚʦʶ ʬʫʥʢ-

ʮʠʶ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʭʦʜʘ ʟʘ ʜʦʤʘʰʥʠʤ ʧʠʪʦʤ-

ʮʝʤ (ʨʠʩ.1): 

1) ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ Arduino Nano; 

2) ʐʘʛʦʚʳʡ ʤʦʪʦʨ NEMA 17; 

3) ɹʣʦʢ ʧʠʪʘʥʠʷ 10-1500 ɺʪ; 

4) ɼʨʘʡʚʝʨ ʤʦʪʦʨʘ MX1508; 

5) ʏʘʩʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ DS3231; 

6) ʈʘʩʧʝʯʘʪʘʥʥʳʡ ʥʘ 3D ʧʨʠʥʪʝʨʝ ʢʦʨʧʫʩ.  

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʜʫʣʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨ-

ʤʫʰʢʠ. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʢʦʨʤʫʰʝʢ ʧʦʟ-

ʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠ-

ʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʭ ʬʫʥʢʮʠʦʥʘʣʘ ʠ ʩʪʦʠʤʦʩʪʠ[2],[3],[4]. ɼʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 
ʊʘʙʣʠʮʘ 1 - ʉʨʘʚʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʢʦʨʤʫʰʝʢ ʜʣʷ ʞʠʚʦʪʥʳʭ 

ʅʘʟʚʘʥʠʝ  ʏʠʩʣʦ 

ʦʪʩʝʢʦʚ  

ʈʘʟʣʠʯʥʳʝ 

ʚʠʜr ʢʦʨʤʘ 

ɻʦʣʦʩʦʚʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

ʎʝʥʘ 

(ʨʫʙ.) 

SITITEK 

Pets Prʦ 

Plus 

ɼʦ 40 - + 14900 

Feed-Ex 

PF6 

6 + + 4500 

Ferplast 

Cometa 

Bowl 

1 - - 2700 

ʄʥʦʛʠʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʤʦʜʝʣʝʡ ʜʦʚʦʣʴʥʦ ʪʨʫʜʥʦ 

ʥʘʡʪʠ ʚ ʤʘʛʘʟʠʥʘʭ ʮʠʬʨʦʚʦʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʟʦʦʤʘʛʘʟʠʥʘʭ 

ʥʘʰʝʛʦ ʛʦʨʦʜʘ, ʘ ʥʝʢʦʪʦʨʳʝ ʠ ʚʦʚʩʝ ʧʨʠʜʝʪʩʷ ʟʘʢʘʟʳʚʘʪʴ ʩ ʠʥ-

ʪʝʨʥʝʪ ʤʘʛʘʟʠʥʘ, ʠʣʠ ʠʟ ʜʨʫʛʦʡ ʩʪʨʘʥʳ.  

ɼʘʣʝʝ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʢʦʨʤʫʰʢʠ - ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ 

ʢʦʨʤʣʝʥʠʷ ʜʦʤʘʰʥʝʛʦ ʧʠʪʦʤʮʘ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʧʦʟ-

ʚʦʣʠʣʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʝʝ ʧʨʦʮʝʩʩʳ: ʫʩʪʘʥʦʚʢʘ ʨʘʩ-

ʧʠʩʘʥʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʦʙʲʝʤʘ ʧʦʨʮʠʠ.   

ʋʩʪʘʥʦʚʣʝʥʠʝ ʞʝʣʘʝʤʦʛʦ ʚʨʝʤʝʥʠ ʢʦʨʤʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʘ ʨʠʩ.2: 

 
ʈʠʩʫʥʦʢ 2 - ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʫʩʪʘʥʦʚʢʠ ʚʨʝʤʝʥʠ 

 
ɺʨʝʤʷ ʟʘʜʘʝʪʩʷ ʚ 24-ʯʘʩʦʚʦʤ ʬʦʨʤʘʪʝ. ʅʘʧʨʠʤʝʨ, {12, 0} 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʣʜʝʥʴ (12:00), ʘ {17, 0} ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʷʪʴ ʯʘʩʦʚ 

ʚʝʯʝʨʘ (17:00).  
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ʆʙʱʘʷ ʠʜʝʷ ʪʘʢʦʛʦ ʢʦʜʘ - ʧʨʝʜʦʩʪʘʚʠʪʴ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ 

ʭʨʘʥʝʥʠʷ ʠ ʜʦʩʪʫʧʘ ʢ ʚʨʝʤʝʥʘʤ ʢʦʨʤʣʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ, ʛʜʝ ʦʥʠ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʨʤʣʝʥʠʷ ʠʣʠ ʜʨʫ-

ʛʠʭ ʦʧʝʨʘʮʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʲʸʤʘ ʧʦʨʮʠʠ ʢʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.3:

 
ʈʠʩʫʥʦʢ 3 - ʇʨʦʛʨʘʤʤʥʳʡ ʟʘʜʘʥʠʷ ʦʙʲʝʤʘ ʧʦʨʮʠʠ 

ʌʫʥʢʮʠʷ oneRev() ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʝʝ:  

1. ʆʥʘ ʜʚʠʛʘʝʪ ʰʘʛʦʚʳʡ ʤʦʪʦʨ ʥʘ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʰʘ-

ʛʦʚ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (`STEPS_BKW` ʨʘʟ).  

2. ɿʘʪʝʤ ʦʥʘ ʜʚʠʛʘʝʪ ʤʦʪʦʨ ʥʘ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ ʚ 

ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (`STEPS_FRW` ʨʘʟ).  

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʢʦʨʤʫʰʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʠ 

ʠ ʥʘʜʸʞʥʦʩʪʴ ʧʦʜʘʯʠ ʢʦʨʤʘ ʚ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ. ʆʩʥʘʱʝʥʠʝ 

ʫʩʪʨʦʡʩʪʚʘ ʢʥʦʧʢʘʤʠ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʨʤʣʝʥʠʷ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʝʛʢʦ ʫʩʪʘʥʦʚʠʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʣʝ-

ʥʠʡ ʚ ʜʝʥʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʤʘ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʧʦʣʫʯʘʪʴ ʧʠʪʦʤʝʮ. 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʤʫʰʢʠ ʧʦʜʭʦʜʠʪ ʢʘʢ ʜʣʷ ʢʦ-

ʰʝʢ, ʪʘʢ ʠ ʜʣʷ ʩʦʙʘʢ. ʆʥʘ ʢʦʤʧʘʢʪʥʘ, ʣʝʛʢʦ ʤʦʝʪʩʷ ʠ ʫʜʦʙʥʘ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘ ʢʦʨʤʫʰʢʘ ʠʜʝʘʣʴʥʦ ʧʦʜʦʡʜʝʪ 

ʜʣʷ ʧʠʪʦʤʮʝʚ ʩ ʦʩʦʙʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʜʠʝʪʠʯʝ-

ʩʢʦʝ ʧʠʪʘʥʠʝ ʠʣʠ ʣʝʯʝʙʥʳʝ ʢʦʨʤʘ. 

ɼʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʤʫʰʢʠ ʜʣʷ ʞʠʚʦʪ-

ʥʳʭ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʦʙʝʩ-

ʧʝʯʠʪʴ ʠʤ ʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ.  
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 ɺ 2023 ʛ. ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙʲʝʤʳ ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʨʦʩʣʠ ʜʦ 140 ʤʣʥ ʤ2. ɺ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 

ʩʜʘʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 781 ʪʳʩ. ʤ2. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʠʪʩʷ ʠ ʚ 

ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʪʫʪ ʥʝ ʪʦʣʴʢʦ 

ʦʙʲʝʤʳ ʞʠʣʴʷ, ʥʦ ʠ ʢʘʯʝʩʪʚʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʦʚʳʰʘʶʪʩʷ ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʫʩʪʨʦʡʩʪʚʫ ʟʜʘʥʠʡ ʠ ʠʥʞʝʥʝʨʥʳʭ 

ʩʠʩʪʝʤ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ 

ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ 

[7]. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʫʩʪʨʦʡʩʪʚʝ ʩʠʩʪʝ-

ʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ 9-ʪʠ ʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʥʘʧʦʨʘ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ. 

 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʡ ʞʠʣʦʡ 

ʜʦʤ.  

ʇʨʝʜʤʝʪ ï ʠʥʥʦʚʘʮʠʠ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʫʩʪʨʦʡʩʪʚʝ ʩʠ-

ʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ɿʜʘʥʠʝ ʩʦʩʪʦʠʪ ʠʟ 9 ʵʪʘʞʝʡ ʠ 4 ʧʦʜʲʝʟʜʦʚ, 

ʮʦʢʦʣʴʥʦʛʦ ʵʪʘʞʘ ʠ ʯʝʨʜʘʢʘ. ɺʳʩʦʪʘ ʞʠʣʳʭ ʵʪʘʞʝʡ 2,8 ʤ.  ʀʤʝ-

ʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠʡ ʯʝʨʜʘʢ ʚʳʩʦʪʦʡ ʦʪ ʧʦʣʘ ʜʦ ʧʦʪʦʣʢʘ 1,78 ʤ. 

ɺʦʜʦʤʝʨʥʳʡ ʫʟʝʣ ʠ ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ  ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʮʦ-

ʢʦʣʴʥʦʤ ʵʪʘʞʝ ʙʣʦʢ-ʩʝʢʮʠʠ ɸ. ʇʋʀ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʮʦʢʦʣʴʥʦʤ 

ʵʪʘʞʝ ʙʣʦʢ-ʩʝʢʮʠʠ ɹ. ʂʨʳʰʥʘʷ ʢʦʪʝʣʴʥʘʷ ʨʘʟʤʝʱʝʥʘ ʥʘ ʢʨʦʚʣʝ 

ʙʣʦʢ-ʩʝʢʮʠʠ ɺ. ʉʠʩʪʝʤʘ ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ 

ʢʦʣʴʮʝʚʦʡ ʩ ʥʠʞʥʝʡ ʨʘʟʚʦʜʢʦʡ ʠ ʟʘʢʦʣʴʮʦʚʢʦʡ ʧʦ ʯʝʨʜʘʢʫ. ʄʘ-

ʛʠʩʪʨʘʣʴʥʳʝ ʩʝʪʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʦʢʣʘʜʳʚʘʶʪʩʷ ʧʦʜ ʧʦʪʦʣ-

ʢʦʤ ʮʦʢʦʣʴʥʦʛʦ ʵʪʘʞʘ, ʟʘʢʦʣʴʮʦʚʢʘ ʩʪʦʷʢʦʚ ʭʦʣʦʜʥʦʛʦ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʪʦʷʢʦʚ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʘ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʯʝʨʜʘʢʫ ʠ ʮʦʢʦʣʴʥʦʤʫ ʵʪʘʞʫ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɻʘʨʘʥʪʠʨʦʚʘʥʥʳʡ 

ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʧʦʨ ʚ ʥʘʨʫʞʥʦʡ ʩʝʪʠ ʚʦʜʦʧʨʦʚʦʜʘ ʚ ʪʦʯʢʝ ʧʦʜ-

ʢʣʶʯʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʩʦʩʪʘʚʣʷʝʪ 40 ʤ.  

ʊʨʝʙʫʝʤʳʡ ʥʘʧʦʨ Hʪʨ., ʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 19 (ʉʇ 

30.13330.2020) [1]. 

 



73 

Hʪʨ. = ʅgeom + × ʅt + ʅf, 

ʛʜʝ ʅgeom ï ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʧʦʜʘʯʠ ʚʦʜʳ, ʦʪ ʦʩʠ 

ʥʘʩʦʩʘ ʜʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚʦʜʦʨʘʟʙʦʨʥʦʛʦ 

ʧʨʠʙʦʨʘ, ʤ; 

 ʅt ï ʩʫʤʤʘ ʧʦʪʝʨʴ ʜʘʚʣʝʥʠʷ ʚ ʩʝʪʠ ʚʦʜʦʧʨʦʚʦʜʘ ʭʦʣʦʜʥʦʡ 

ʠʣʠ ʛʦʨʷʯʝʡ ʚʦʜʳ (ʚ ʫʟʣʝ ʚʚʦʜʘ, ʩʯʝʪʯʠʢʘʭ, ʦʙʦʨʫʜʦʚʘʥʠʠ, ʘʨʤʘ-

ʪʫʨʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ) ʧʦ ʜʠʢʪʫʶʱʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʜʦ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʦ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚʦʜʦʨʘʟʙʦʨʥʦʛʦ ʧʨʠʙʦʨʘ, ʤ; 

ʅf  ï ʩʚʦʙʦʜʥʳʡ ʥʘʧʦʨ (ʜʘʚʣʝʥʠʝ ʥʘ ʠʟʣʠʚ), ʤ. ʅf = 25 ʤ ʩʦ-

ʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʆʆʆ ɻʘʟʩʝʨʚʠʩ. 

ʇʦʜʙʦʨ ʩʯʝʪʯʠʢʦʚ ʭʦʣʦʜʥʦʡ ʚʦʜʳ 

ʇʦʜʙʦʨ ʩʯʝʪʯʠʢʘ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ 

ʪʘʙʣ. 12.1 (ʉʇ 30.13330.2020) [1]. ɼʣʷ ʩʯʝʪʯʠʢʘ ʜʠʘʤʝʪʨʦʤ 

40ʤʤ: h = S ʭ qĮ = 0,5 ʭ (2,23) Į = 2,49 ʤ; 

ʛʜʝ S - ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʯʝʪʯʠʢʘ, ʧʨʠʥʠʤʘʝ-

ʤʦʝ ʩʦʛʣʘʩʥʦ ʪʘʙʣ. 12.1 [1]. 

ʉʯʝʪʯʠʢ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʠʥʷʪʳʤ ʜʠʘʤʝʪʨʦʤ ʩʣʝʜʫʝʪ 

ʧʨʦʚʝʨʷʪʴ: 

ʘ) ʥʘ ʧʨʦʧʫʩʢ ʨʘʩʯʝʪʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʘʩʦʚʦʛʦ ʨʘʩʭʦʜʘ, 

ʧʨʠ ʵʪʦʤ ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʜʣʷ ʢʨʳʣʴʯʘ-

ʪʳʭ ʩʯʝʪʯʠʢʦʚ 0,05 ʄʇʘ, ʜʣʷ ʪʫʨʙʠʥʥʳʭ - 0,025 ʄʇʘ. ʀʟ ʧʘʩ-

ʧʦʨʪʘ ʥʘ ʢʨʳʣʴʯʘʪʳʡ ʩʯʝʪʯʠʢ ɺʉʍʅʜ-40:  

ȹʈʘ= 25 Ĭ (5,13)2 Ĭ 10-4 = 0,066 ʢʛʩ/ʩʤ2 = 0,66 ʤ = 0,0066 

ʄʧʘ <0,05 ʄʇʘ 

ʙ) ʥʘ ʧʨʦʧʫʩʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ (ʨʘʩʯʝʪʥʦʛʦ) ʩʝʢʫʥʜʥʦʛʦ ʨʘʩ-

ʭʦʜʘ ʚʦʜʳ ʩ ʫʯʝʪʦʤ ʧʦʜʘʯʠ ʨʘʩʯʝʪʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ ʚʥʫʪ-

ʨʝʥʥʝʝ ʧʦʞʘʨʦʪʫʰʝʥʠʝ, ʧʨʠ ʵʪʦʤ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʚ ʢʨʳʣʴʯʘʪʦʤ 

ʩʯʝʪʯʠʢʝ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 0,1ʄʧʘ. ɺ ʪʫʨʙʠʥʥʦʤ -0,05ʄʧʘ. 

ȹʈʘ= 25 Ĭ (2,23ʭ3,6)2 Ĭ 10-4 =0,157 ʢʛʩ/ʩʤ2 = 1,57 ʤ = 0,0157 

ʄʧʘ <0,1 ʄʇʘ 

ʚ) ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʤʠʥʠʤʘʣʴʥʳʭ ʯʘ-

ʩʦʚʳʭ ʨʘʩʭʦʜʦʚ ʭʦʣʦʜʥʦʡ ʠ ʛʦʨʷʯʝʡ ʚʦʜʳ; ʧʨʠ ʵʪʦʤ ʤʠʥʠʤʘʣʴ-

ʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʩʯʝʪʯʠʢʘ (ʧʦ ʧʘʩʧʦʨʪʫ ʧʨʠʙʦ-

ʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ) ʥʝ ʜʦʣʞʝʥ ʧʨʝ-

ʚʳʰʘʪʴ ʨʘʩʯʝʪʥʳʡ ʤʠʥʠʤʘʣʴʥʳʡ ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʚʦʜʳ. 

¶ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ (ʧʦ ʧʘʩʧʦʨʪʫ) ï0,30/0,16/0,06 ʤį/ʯ; 

¶ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʧʨʠʙʦʨʦʤ (ʫʥʠʪʘʟ ʩʦ ʩʤʳʚ-
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ʥʳʤ ʙʘʯʢʦʤ ʧʦ ʇʨʠʣʦʞʝʥʠʶ ɸ ʧ.16 ʉʇ30.13330.2020) - 0,1 

ʣ/ʩ=0,36 ʤį/ʯ; 

0,36ʤ3/ʯʘʩ>0,15ʤ3/ʯʘʩ 

ʇʦʜʦʙʨʘʥʥʳʡ ʚ ʧʨʦʝʢʪʝ ʢʨʳʣʴʯʘʪʳʡ ʩʯʝʪʯʠʢ ɺʉʍʅʜ-40 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʚʚʦʜʘ ʚ ʚʦʜʦʤʝʨʥʦʤ ʫʟʣʝ ɺ1 ʧʦ ʨʘʩʯʝʪʫ 

ʧʦʜʦʙʨʘʥ ʢʨʳʣʴʯʘʪʳʡ ʩʯʝʪʯʠʢ ɺʉʍʅʜ-40. (ʠʣʠ ʘʥʘʣʦʛ) ɺʦʜʦ-

ʤʝʨʥʳʡ ʫʟʝʣ ʥʘ ʚʚʦʜʝ ʚ ʟʜʘʥʠʝ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩʫʥʦʢ 1 ï ɺʦʜʦʤʝʨʥʳʡ ʫʟʝʣ 

 

ʀʪʦʛʦʚʳʡ ʪʨʝʙʫʝʤʳʡ ʥʘʧʦʨ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʝ ʥʫʞ-

ʜʳ ʥʘ ʚʚʦʜʝ ʚ ʟʜʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʅʪʨ=ʅʛʝʦʤ.+ʅʜʣ.ʭ1,3+ʅʩʯ.ʦʙʱ+ʅʩʯ.ʠʪʧ+ʅʩʚ= 

=34,65+2,41+2,49+2,37+25=67,00ʤ. 

ɻʜʝ, ʅʛʝʦʤ=5,45+27,7+1,5=34,65ʤ; 

ʅʜʣ=1,85ʭ1,3=2,41ʤ; 

ʅʩʚ=25ʤ ï ʧʦʪʨʝʙʥʳʡ (ʩʚʦʙʦʜʥʳʡ) ʥʘʧʦʨ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ 

ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʢʦʪʝʣʴʥʦʡ; 

ʅʩʯ.ʦʙʱ=2,49ʤ  

ʇʨʠ ʜʠʘʤʝʪʨʝ ʫʩʣʦʚʥʦʛʦ ʧʨʦʭʦʜʘ ʩʯʝʪʯʠʢʘ 40ʤʤ:  

ɻʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʯʝʪʯʠʢʘ, S=0,5ʤ/(ʣ/ʩ)2;  
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ʆʙʱʠʡ ʨʘʩʭʦʜ ʚʦʜʳ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʩʯʝʪʯʠʢ, q=2,23ʣ/ʩ.  

ʅʘ ʚʚʦʜʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʜʦʧʨʦʚʦʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦ-

ʜʦʤʝʨʥʳʡ ʫʟʝʣ ʩʦ ʩʯʝʪʯʠʢʦʤ ʜʠʘʤʝʪʨʦʤ 40ʤʤ, ʜʣʷ ʫʯʝʪʘ ʥʫʞʜ 

ʦʙʱʝʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ.  

ʅʩʯ.ʦʙʱ=2,49ʤ: 

ʇʨʠ ʜʠʘʤʝʪʨʝ ʫʩʣʦʚʥʦʛʦ ʧʨʦʭʦʜʘ ʩʯʝʪʯʠʢʘ 40ʤʤ:  

ɻʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʯʝʪʯʠʢʘ, S=0,5ʤ/(ʣ/ʩ)2; 

ʆʙʱʠʡ ʨʘʩʭʦʜ ʚʦʜʳ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʩʯʝʪʯʠʢ, q=2,23ʣ/ʩ.  

ʇʦʪʝʨʠ ʥʘʧʦʨʘ ʥʘ ʩʯʝʪʯʠʢʝ ʩʦʩʪʘʚʷʪ:  

h=2,23Įʭ0,5=2,49ʤ. 

ɼʣʷ ʫʯʝʪʘ ʚʦʜʳ ʥʘ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ 

ʢʨʳʰʥʦʡ ʢʦʪʝʣʴʥʦʡ ʥʘ ʩʠʩʪʝʤʝ ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʚʦʜʦʤʝʨʥʳʡ ʫʟʝʣ ʩʦ ʩʯʝʪʯʠʢʦʤ ʜʠʘʤʝʪʨʦʤ 32ʤʤ. 

ʅʩʯ.ʢʦʪ=2,37ʤ 

ʇʨʠ ʜʠʘʤʝʪʨʝ ʫʩʣʦʚʥʦʛʦ ʧʨʦʭʦʜʘ ʩʯʝʪʯʠʢʘ 32ʤʤ:  

ɻʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʯʝʪʯʠʢʘ, S=1,3ʤ/(ʣ/ʩ)2;  

ʆʙʱʠʡ ʨʘʩʭʦʜ ʚʦʜʳ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʩʯʝʪʯʠʢ, q=1,35ʣ/ʩ.  

ʇʦʪʝʨʠ ʥʘʧʦʨʘ ʥʘ ʩʯʝʪʯʠʢʝ ʩʦʩʪʘʚʷʪ:  

h=1,35Įʭ1,3=2,37ʤ<2,5ʤ. 

ɼʣʷ ʫʯʝʪʘ ʨʘʩʭʦʜʘ ʭʦʣʦʜʥʦʡ ʠ ʛʦʨʷʯʝʡ ʚʦʜʳ ʚ ʢʚʘʨʪʠʨʘʭ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʯʝʪʯʠʢʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʝʩʧʨʦʚʦʜʥʦʛʦ 

ʩʲʝʤʘ ʜʘʥʥʳʭ ʜʠʘʤʝʪʨʦʤ 15ʤʤ: 

ʇʨʠ ʜʠʘʤʝʪʨʝ ʫʩʣʦʚʥʦʛʦ ʧʨʦʭʦʜʘ ʩʯʝʪʯʠʢʘ 15ʤʤ:  

ɼʣʷ ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ: 

ɻʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʯʝʪʯʠʢʘ, S=14,5ʤ/(ʣ/ʩ)2;  

ʆʙʱʠʡ ʨʘʩʭʦʜ ʚʦʜʳ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʩʯʝʪʯʠʢ, q=0,20ʣ/ʩ.  

ʇʦʪʝʨʠ ʥʘʧʦʨʘ ʥʘ ʩʯʝʪʯʠʢʝ ʩʦʩʪʘʚʷʪ:  

h=0,20Įʭ14,5=0,58ʤ <5ʤ. 

ʉʫʤʤʘʨʥʳʝ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʩʦʩʪʘʚʣʷʶʪ 67,00 ʤ. ɻʘʨʘʥʪʠʨʫʝ-

ʤʦʛʦ ʥʘʧʦʨʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʠʪʴʝʚʳʭ ʥʫʞʜ ʟʜʘʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ 

ʥʘʩʦʩʥʫʶ ʛʨʫʧʧʫ. 

ʅʥʘʩʦʩʘ=ʅʪʨ-ʅʛʘʨ=67,0-40=27,0ʤ 

ʅʘ ʭʦʟʷʡʩʪʚʝʥʥʦ ʧʠʪʴʝʚʳʝ ʥʫʞʜʳ ʧʨʠʥʷʪʘ ʫʩʪʘʥʦʚʢʘ - ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: Q= 2,23ʭ3,6=8,03ʤ3/ʯʘʩ., 

H=27,00ʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʧʦʨ ʥʘ ʩʠʩʪʝʤʳ ʛʦ-

ʨʷʯʝʛʦ ʠ ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʅʘʩʦʩʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʨʠʥʠ-

ʤʘʝʪʩʷ ʩʦʩʪʦʷʱʝʡ ʤʠʥʠʤʫʤ ʠʟ ʪʨʝʭ ʥʘʩʦʩʥʳʭ ʘʛʨʝʛʘʪʦʚ (2 ʨʘʙʦ-
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ʯʠʭ + 1 ʨʝʟʝʨʚʥʳʡ), ʩ ʯʘʩʪʦʪʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ.  

ʅʘʩʦʩʥʳʝ ʫʩʪʘʥʦʚʢʠ ï I ʢʘʪʝʛʦʨʠʠ ʥʘʜʝʞʥʦʩʪʠ ʧʦ ʵʣʝʢʪʨʦ-

ʩʥʘʙʞʝʥʠʶ. ʈʘʙʦʪʘ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ ʧʠʪʴʝ-

ʚʳʝ ʥʫʞʜʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ ʯʘʩʪʦʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦ-

ʚʘʪʝʣʷ. ɺ ʧʦʚʳʩʠʪʝʣʴʥʦʡ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ-

ʩʷ: ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʫʩʢ ʠ ʦʪʢʣʶʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʥʘʩʦʩʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ; ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʚʢʣʶʯʝʥʠʝ ʨʝʟʝʨʚʥʦʛʦ ʥʘʩʦʩʘ ʧʨʠ ʘʚʘʨʠʡʥʦʤ ʦʪʢʣʶʯʝʥʠʠ ʨʘʙʦ-

ʯʝʛʦ ʥʘʩʦʩʘ. ʊʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʝʝ ʦʩ-

ʥʦʚʘʥʠʝ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʛʠʙʢʠʝ ʚʩʪʘʚʢʠ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. 

ʅʘʩʦʩʥʘʷ ʫʩʪʘʥʦʚʢʘ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 2. 

 
ʈʠʩʫʥʦʢ 2 ï ʅʘʩʦʩʥʘʷ ʫʩʪʘʥʦʚʢʘ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [1] ʥʘʧʦʨ ʚ ʥʠʞʥʠʭ ʪʦʯʢʘʭ ʧʦʜʢʣʶʯʝʥʠʷ 

ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 45 ʤ ʚʦʜ. ʩʪ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ 

ʢʘʞʜʦʤ ʢʦʣʣʝʢʪʦʨʝ ʚ ʢʚʘʨʪʠʨʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʝʛʫʣʷʪʦʨ ʜʘʚ-

ʣʝʥʠʷ. ʂʦʣʣʝʢʪʦʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʦʙʱʠʭ ʢʦʨʠʜʦʨʘʭ, ʦʙʦʨʫ-

ʜʫʶʪʩʷ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʦʡ, ʬʠʣʴʪʨʘʤʠ, ʩʯʝʪʯʠʢʘʤʠ ʚʦʜʳ ʩ ʠʤ-

ʧʫʣʴʩʥʳʤ ʚʭʦʜʦʤ, ʨʝʛʫʣʷʪʦʨʘʤʠ ʜʘʚʣʝʥʠʷ. ʇʦʢʚʘʨʪʠʨʥʳʡ ʢʦʣ-
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ʣʝʢʪʦʨʥʳʡ ʫʟʝʣ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ. 3. 
 

 
ʈʠʩʫʥʦʢ 3 ï ʇʦʢʚʘʨʪʠʨʥʳʡ ʢʦʣʣʝʢʪʦʨ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʧʨʦʙʣʝʤʘʪʠʢʘ ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʦʡ 

ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʞʠʣʦʛʦ ʜʦʤʘ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

BIM ïʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʇʆ Revit. ʅʘ ʨʠʩ. 4 ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʞʠʣʦʛʦ ʜʦʤʘ. ʊʘʢ ʞʝ, ʚʩʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʳʰʝ ʫʟʣʳ ʩʠʩʪʝʤʳ 

ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 4 ï ʌʨʘʛʤʝʥʪ ʠʟʦʤʝʪʨʠʯʝʩʢʦʡ 

ʧʨʦʝʢʮʠʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ Revit. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʉʦʢʦʣʦʚ ʅʠʢʦʣʘʡ ʉʝʨʛʝʝʚʠʯ ï ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʛʝʦʪʝʭʥʠʢʠ ʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʜʦʮʝʥʪ ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʥʘʫʢ. 

ɻʨʠʛʦʨʴʝʚ ɸʣʝʢʩʘʥʜʨ ʉʝʨʛʝʝʚʠʯ ï ʩʪʫʜʝʥʪ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. 
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ɸ. ɺ. ɻʦʨʜʝʝʚ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʇʈʆɽʂʊ ʉʀʉʊɽʄʓ ɺɽʅʊʀʃʗʎʀʀ ɺ ʃɸɹʆʈɸʊʆʈʀʗʍ 

ʂɸʌɽɼʈʓ ʊɽʇʃʆʊɽʍʅʀʂʀ ʀ ɻʀɼʈɸɺʃʀʂʀ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʦʡ 

ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʢʘʬʝʜʨʳ ʪʝʧʣʦʪʝʭʥʠʢʠ ʠ ʛʠʜʨʘʚ-

ʣʠʢʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɺʝʥʪʠʣʷʮʠʷ, ʢʨʘʪʥʦʩʪʴ ʚʦʟʜʫʭʦʦʙʤʝʥʘ, ʞʠʚʦʝ 

ʩʝʯʝʥʠʝ, ʢʘʣʦʨʠʬʝʨ. 

A.V. Gordeev 

Chuvash State University named after I.N. Ulyanova 

 

VENTILATION SYSTEM DESIGN IN THE LABORATORIES 

OF THE DEPARTMENT OF HEAT ENGINEERING  

 AND HYDRAULICS  

 

Abstract. The work is devoted to the development of a supply and ex-

haust ventilation system in the laboratories of the Department of Heat Engi-

neering and Hydraulics. 

Key words. Ventilation, air exchange rate, live section, calorifer. 

 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʦʙʦʩʥʦʚʘʥʠʶ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʢʘʬʝʜʨʳ 

ʪʝʧʣʦʪʝʭʥʠʢʠ ʠ ʛʠʜʨʘʚʣʠʢʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘʤʠ ʠʟʫʯʝʥʳ ʦʩʥʦʚ-

ʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʜʘʥʥʳʤ ʧʦʤʝʱʝʥʠʷʤ. ʊʘʢ ʢʘʢ 

ʣʘʙʦʨʘʪʦʨʠʷ ʵʪʦ ʤʝʩʪʦ, ʛʜʝ ʧʨʦʚʦʜʷʪʩʷ ʨʘʟʥʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ, ʠ ʠʩʧʳʪʘʥʠʷ ʩʦʟʜʘʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʣʝ-

ʜʫʶʱʠʤʠ: 

-ʭʦʣʦʜʥʳʡ ʠ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜʳ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ 

ʧʦʤʝʱʝʥʠʷʭ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 18-23 ʛʨʘʜʫʩʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʦʪ 40 ʜʦ 60%, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʥʝ ʚʳʰʝ 

0,2 ʤ/ʩ; 

-ʪʝʧʣʳʡ ʧʝʨʠʦʜ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʧʦʤʝʱʝʥʠʷʭ ʦʪ 21 

ʜʦ 25 ʛʨʘʜʫʩʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʦʪ 40 ʜʦ 60%, ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʥʝ ʚʳʰʝ 0,2 ʤ/ʩ [1,2]. 

ʆʩʤʦʪʨ ʣʘʙʦʨʘʪʦʨʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʚʩʝʭ ʦʢʦʥʥʳʭ ʧʨʦʝʤʘʭ 
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ʠʤʝʶʪʩʷ ʦʪʢʠʜʳʚʘʶʱʠʝʩʷ ʬʨʘʤʫʛʠ ʠʣʠ ʬʦʨʪʦʯʢʠ. ʉʫʱʝʩʪʚʫʶ-

ʱʘʷ ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʪʝʤʧʝʨʘʪʫʨ-

ʥʳʡ ʨʝʞʠʤ ʚ ʧʦʤʝʱʝʥʠʷʭ ʚ ʭʦʣʦʜʥʳʡ ʠ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜʳ. ɺ 

ʣʘʙʦʨʘʪʦʨʠʠ ɻ-016 ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʚʳʪʷʞʥʦʛʦ ʟʦʥʪʘ ʥʘʜ 

ʤʫʬʝʣʴʥʦʡ ʧʝʯʢʦʡ. 

ɺʝʥʪʠʣʷʮʠʷ ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʪʨʝʙʫʝʤʳʡ ʤʠʢʨʦʢʣʠʤʘʪ ʚ ʧʦʤʝʱʝʥʠʷʭ. ɻʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ 

ʚʝʥʪʠʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʚʦʟʜʫʭʦʦʙʤʝʥ ï ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʩʤʝʥʷʝʤʦ-

ʩʪʠ ʚʦʟʜʫʭʘ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʡ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʡ 

ʠʟʤʝʨʷʝʪʩʷ ʚ ʤ3/ʯ. [1,3.4,5,6].  ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʠʪʦʯʥʦ-

ʚʳʪʷʞʥʦʡ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʤʳ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʪʨʝʙʦʚʘʥʠ-

ʷʭ ʉʇ 60.13330.2020, ʛʜʝ ʧʨʠʥʷʪʦ ʚʦʟʜʫʭʦʦʙʤʝʥ 20 ʤ3/ʯ ʥʘ ʦʜ-

ʥʦʛʦ ʯʝʣʦʚʝʢʘ [1,2]. ʉ ʫʯʝʪʦʤ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʚʦʟʤʦʞʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʯʝʣʦʚʝʢ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ 

ʥʘʤʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʚ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ 1.  

 
ʊʘʙʣʠʮʘ 1 ï ʈʘʩʯʝʪ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʚ ʧʦʤʝʱʝʥʠʷʭ 

ˉ 

ʧʦʤʝʱʝʥʠʷ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʂʦʣ-ʚʦ 

ʯʝʣʦʚʝʢ 

ɺʦʟʜʫʭʦʦʙʤʝʥ 

ʧʨʠʪʦʯʥ.(+) ʚʳʪʷʞ. (-) 

1 ɻ-012 2 40 40 

2 ɻ-013 12 240 240 

3 ɻ-014 12 240 240 

4 ɻ-015 12 240 240 

5 ɻ-016 12 240 240 

6 ʊʝʧʣʦʚʦʡ ʫʟʝʣ 0 0 20 

7 ɹʠʙʣʠʦʪʝʢʘ 1 20 20 

8 ɺʝʥʪ. ʧʦʤʝʱʝʥʠʝ 0 20 20 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʚʦʟʜʫʭʦʚʦʜʦʚ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠ-

ʞʝʥʠʠ ʧʨʠʥʷʣʠ:  

ʚʳʩʦʪʫ ʧʦʩʪʦʷʥʥʫʶ ʚʦ ʚʩʝʭ ʢʘʙʠʥʝʪʘʭ ʨʘʚʥʫʶ h =150 ʤʤ;  

ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʚʦ ʚʩʝʭ ʩʝʯʝʥʠʷʭ ʨʘʚʥʘʷ ɡ=3 ʤ/ʩ 

(ʧʨʠʣʦʞʝʥʠʝ ʃ1[1]).  
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ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʨʘʩʯʝʪʫ ʩʝʯʝʥʠʡ ʚʦʟʜʫʭʦʚʦʜʦʚ 

ˉ 
ʩʝʯʝʥʠʷ 

ʇʦʟʠʮʠʷ 
ʐʠʨʠʥʘ 
ʚʦʟʜʫʭʦʚʦʜʘ

, ʤʤ 

ʇʣʦʱʘʜʴ 
ʩʝʯʝʥʠʷ, 

ʤ2 

ɺʦʟʜʫʭʦʦʙʤʝʥ
, ʤ3/ʯ 

ʂʘʙʠʥʝʪ 

ʇʨʠʪʦʯʥʘʷ ʚʝʥʪʠʣʷʮʠʷ 

1 ʇ2 150 0,0225 40 ɻ-012 

2 ʇ2 150 0,0225 120 ɻ-013 

3 ʇ5 200 0,03 200 ɻ-013 

4 ʇ5 200 0,03 280 ɻ-013 

5 ʇ7 250 0,0375 300 ɹʠʙʣʠʦʪʝʢʘ 

6 ʇ7 250 0,0375 360 ɻ-014 

7 ʇ9 300 0,045 420 ɻ-014 

8 ʇ11 350 0,0525 480 ɻ-014 

9 ʇ11 350 0,0525 540 ɻ-014 

10 ʇ11 350 0,0525 560 ɺʝʥʪʧʦʤʝʱʝʥʠʝ 

11 ʇ19 700 0,105 1060 ɺʝʥʪʧʦʤʝʱʝʥʠʝ 

12 ʇ15 100 0,015 80 ɻ-015 

13 ʇ15 100 0,015 160 ɻ-015 

14 ʇ2 150 0,0225 240 ɻ-015 

15 ʇ7 250 0,0375 360 ɻ-016 

16 ʇ9 300 0,045 420 ɻ-016 

17 ʇ11 350 0,0525 420 ɻ-016 

18 ʇ11 350 0,0525 500 ɻ-016 

ɺʳʪʷʞʥʘʷ ʚʝʥʪʠʣʷʮʠʷ 

19 ɺ2 100 0,015 70 ʊʝʧʣʦʚʦʡ ʫʟʝʣ 

20 ɺ2 100 0,015 110 ɻ-012 

21 ɺ5 150 0,0225 190 ɻ-013 

22 ɺ7 200 0,03 270 ɻ-013 

23 ɺ9 250 0,0375 350 ɻ-013 

24 ɺ9 250 0,0375 370 ɹʠʙʣʠʦʪʝʢʘ 

25 ɺ11 300 0,045 370 ɹʠʙʣʠʦʪʝʢʘ 

26 ɺ11 300 0,045 430 ɻ-014 

27 ɺ13 350 0,0525 490 ɻ-014 

28 ɺ13 350 0,0525 550 ɻ-014 

29 ɺ15 400 0,06 610 ɻ-014 

30 ɺ16 700 0,105 1090 ɻ-014 

31 ɺ16 700 0,105 1110 ɺʝʥʪʧʦʤʝʱʝʥʠʝ 

32 ɺ2 100 0,015 80 ɻ-015 

33 ɺ2 100 0,015 160 ɻ-015 

34 ɺ5 150 0,0225 240 ɻ-015 

35 ɺ7 200 0,03 320 ɻ-016 

36 ɺ9 250 0,0375 400 ɻ-016 

37 ɺ11 300 0,045 480 ʂʦʨʠʜʦʨ 

38 ɺ16 700 0,105 480 ʂʦʨʠʜʦʨ 

 

ʐʠʨʠʥʘ ʩʝʯʝʥʠʡ b ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʟ ʫʨʘʚʥʝʥʠʷ ʥʝʨʘʟʨʳʚʥʦ-

ʩʪʠ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʚ ʩʝʯʝʥʠʷʭ (1) ʩ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʚ ʧʦʤʝʱʝʥʠʷʭ.  
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ʋʨʘʚʥʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʘ: 

 ╠ ⱷ○ (1) 

ʛʜʝ ὗ ï ʟʥʘʯʝʥʠʝ ʚʦʟʜʫʭʦʦʙʤʝʥʘ, ʤ3/ʩ; 

;h*bï ʧʣʦʱʘʜʴ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ, ʤ2= ‫ 

ὺ ï ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ʤ/ʩ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʣʘʥ ʨʘʟʤʝʱʝʥʠʷ ʣʘʙʦʨʘʪʦʨʠʡ ʢʘʬʝʜʨʳ 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜʦʛʨʝʚ ʧʨʠʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ ʜʦ ʦʧʨʝʜʝʣʝʥ-
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ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ɼʣʷ ʦʙʦʛʨʝʚʘ ʧʨʠʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʢʘʣʦʨʠʬʝʨ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʪʝʧʣʦʥʦʩʠʪʝʣʝ ʵʪʠʣʝʥʛʣʠ-

ʢʦʣʴ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʜʦʛʨʝʚʘʝʪʩʷ ʚ ʧʣʘʩʪʠʥʯʘʪʦʤ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ ʧʨʠ ʧʦʤʦʱʠ ʛʦʨʷʯʝʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠʟ ʩʠʩʪʝ-

ʤʳ ʦʪʦʧʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʜʦʛʨʝʚʘ ʧʨʠʪʦʯʥʦʛʦ ʚʦʟ-

ʜʫʭʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ. 
 

 
ʈʠʩʫʥʦʢ 2 ï ʇʣʘʥ ʨʘʟʤʝʱʝʥʠʷ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʚ ʣʘ-

ʙʦʨʘʪʦʨʠʷʭ ʢʘʬʝʜʨʳ ʪʝʧʣʦʪʝʭʥʠʢʠ ʠ ʛʠʜʨʘʚʣʠʢʠ 
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ɺ ʭʦʜʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʩʧʦʣʦʞʠʣʠ ʧʨʠʪʦʯʥʫʶ ʣʠʥʠʶ 

ʜʘʣʴʰʝ ʦʪ ʚʭʦʜʘ, ʘ ʚʳʪʷʞʥʫʶ ï ʩʦ ʩʪʦʨʦʥʳ ʚʭʦʜʘ ʚ ʧʦʤʝʱʝʥʠʷ. 

ʇʨʦʠʟʚʝʣʠ ʧʦʜʩʯʸʪ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʘʨʤʘʪʫʨʳ 

(ʧʦʚʦʨʦʪʳ, ʨʘʩʰʠʨʝʥʠʷ, ʨʝʰʸʪʢʠ ʠ ʪ. ʜ.) ʠ ʩʦʩʪʘʚʠʣʠ ʩʧʝʮʠʬʠ-

ʢʘʮʠʶ.  

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʙʫʜʝʪ ʧʦʜʙʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ. 
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RELEVANCE AND FEATURES OF THE APPLICATION  

OF "GREEN" STANDARDS  

 IN THE CONSTRUCTION  INDUSTRY 

 

Abstract. "Green" construction is the most important direction in the 

global construction industry, which is a systematic continuation of energy-

efficient and environmentally friendly buildings. A tool for determining 

whether a building belongs to the "green" class is voluntary certification 

according to special "green" standards ï rating systems for assessing the 

sustainability of the habitat. 
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ʈʳʥʦʢ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʝʪ 

ʩʪʘʙʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʝʛʦ ʜʣʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʠ ʧʦʩʪʦʷʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ 

ʦʙʲʝʤʦʚ ʧʦʩʪʨʦʝʢ. ʇʦʜ ʤʘʣʦʵʪʘʞʥʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʧʦʥʠʤʘʝʪ-

ʩʷ ʟʘʩʪʨʦʡʢʘ ʫʯʘʩʪʢʦʚ ʟʜʘʥʠʷʤʠ ʠ ʩʦʦʨʫʞʝʥʠʷʤʠ, ʥʝ ʧʨʝʚʳʰʘ-

ʶʱʠʤʠ ʚ ʚʳʩʦʪʫ 4 ʵʪʘʞʘ (1-4 ʵʪʘʞʥʳʝ ʟʜʘʥʠʷ). ʉʦʛʣʘʩʥʦ ʜʘʥ-

ʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʤʘʣʦʵʪʘʞʥʦʛʦ ʠ ʢʦʪʪʝʜʞʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʅɸʄʀʂʉ), ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʦʙʲʝʤ 

ʚʚʦʜʘ ʜʘʥʥʦʛʦ ʪʠʧʘ ʟʜʘʥʠʡ ʚ ʩʪʨʘʥʝ ʫʚʝʣʠʯʠʣʩʷ ʚ 7 ʨʘʟ. ʋʯʠʪʳ-

ʚʘʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʞʠ-

ʣʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʧʨʠʚʣʝʢʘʶʪ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ, 

ʤʘʣʦʵʪʘʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʚʥʝ ʬʦʢʫʩʘ ʠʥʪʝ-

ʨʝʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʝʨʝʜ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʢʘʯʝʩʪʚʘ.  

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʤʝʥʝʝ ʯʝʤ ʫ 15% 

ʢʦʪʪʝʜʞʥʳʭ ʧʦʩʝʣʢʦʚ ʠ ʤʘʣʦʵʪʘʞʥʳʭ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʪʨʦ-

ʷʱʠʭʩʷ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʠ ʢʦʤʬʦʨʪʘ, ʧʨʠʟʥʘʥʥʳʡ ʦʙʱʝʩʪʚʦʤ. ɺ 

ʪʘʢʠʭ ʦʙʲʝʢʪʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʩʠʩʪʝʤʳ ʞʠʟ-

ʥʝʦʙʝʩʧʝʯʝʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʫʧʨʘʚʣʷʶʱʘʷ 

ʢʦʤʧʘʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

ʆʜʥʘʢʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʧʠʩʘʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʦʤʬʦʨʪʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʩʝʣʢʠ ʧʨʝʤʠʫʤ-ʢʣʘʩʩʘ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʞʠʣʠʱʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʣʫʯʘʡʥʦ ʚʦʟʥʠʢʰʠʝ ʤʘʣʦʵʪʘʞʥʳʝ ʧʦʩʪʨʦʡʢʠ ʠ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʛʦ ʢʘʯʝʩʪʚʘ ʢʦʪʪʝʜʞʥʳʝ ʧʦʩʝʣʢʠ, ʨʘʟʚʠʚʰʠʝʩʷ ʚ ʦʢʨʝʩʪʥʦ-

ʩʪʷʭ ʛʦʨʦʜʦʚ. 

ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʦʙʱʝʧʨʠʥʷʪʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʘʚʠʣ ʩʦʟʜʘʥʠʷ 

ʢʘʯʝʩʪʚʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦʟʚʝʜʝʥʠʝ 

ʤʘʣʦʵʪʘʞʥʳʭ ʞʠʣʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʨʳʥʢʝ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʪ-

ʩʫʪʩʪʚʫʝʪ ʯʝʪʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ "ʤʘʣʦʵʪʘʞʥʳʭ ʦʙʲʝʢʪʦʚ", ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʜʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʵʪʦʪ ʪʠʧ ʞʠʣʴʷ ʢʘʢ 

ʜʦʤʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʚ 
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ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʘʩʩʦʮʠʠʨʫʶʪ ʠʭ ʩ ʥʝʚʳʩʦʢʠʤʠ ʟʜʘʥʠʷʤʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʢʚʘʨʪʠʨ ʠʣʠ ʠʥʳʭ ʥʫʞʜ ʦʙ-

ʱʝʩʪʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʬʝʩʩʠʦʥʘʣʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʩʬʝʨʝ 

ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʫʞʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʪʘʣ-

ʢʠʚʘʶʪʩʷ ʩ ʧʦʪʨʝʙʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʪʘʢʠʭ ʦʙ-

ʱʠʭ ʩʪʘʥʜʘʨʪʦʚ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʚʦʧʨʦʩʦʚ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. 

ɿʜʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʩ ʫʯʝʪʦʤ "ʟʝʣʝʥʳʭ" ʧʨʠʥʮʠʧʦʚ, ʠʤʝʶʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʝʨʪʠʬʠʢʘʪʳ. ʇʦ ʜʘʥʥʳʤ ʉʦʚʝʪʘ ʧʦ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʢʦʣʠʯʝʩʪʚʦ ʟʜʘʥʠʡ, ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʥʘ 2021 ʛʦʜ ʩʦ-

ʩʪʘʚʣʷʣʦ 252 ʝʜʠʥʠʮʳ. ɺ ʈʦʩʩʠʠ ʝʩʪʴ ʩʚʦʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥ-

ʜʘʨʪ GREEN ZOOM. ʅʘ ʥʘʯʘʣʦ 2024 ʛʦʜʘ ʩʝʨʪʠʬʠʢʘʪ GREEN 

ZOOM ʠʤʝʣʠ 216 ʟʜʘʥʠʡ. ɺ ʦʙʱʝʤ ʦʙʲʝʤʝ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʵʪʘ ʮʠʬʨʘ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʥʝʙʦʣʴʰʦʡ, ʦʜʥʘʢʦ, ʧʦ 

ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, "ʟʝʣʝʥʳʝ" ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʝʧʝʥʥʦ ʙʫʜʫʪ 

ʥʘʙʠʨʘʪʴ ʦʙʦʨʦʪʳ ʠ ʩʪʘʥʫʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠ ʜʘʞʝ ʦʙʷʟʘ-

ʪʝʣʴʥʳʤʠ ʢ ʧʨʠʤʝʥʝʥʠʶ. 

çɿʝʣʝʥʘʷè ʢʨʳʰʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʦʛʨʘʞʜʘʶ-

ʱʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʩʣʦʝʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ. 

ʂʦʥʩʪʨʫʢʮʠʦʥʥʳʡ ʩʣʦʡ ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʷ. ʊʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʩʣʦʡ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʩʥʠʞʝʥʠʝ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʠ ʧʘʩʩʠʚʥʫʶ ʨʝʛʫʣʷʮʠʶ ʤʠʢʨʦʢʣʠ-

ʤʘʪʘ ʚ ʧʦʤʝʱʝʥʠʷʭ. ɺʦʜʦʠʟʦʣʷʮʠʦʥʥʳʡ ʩʣʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʟʘʱʠʪʳ ʦʪ ʚʣʘʛʠ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʩʣʦʡ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʳ-

ʰʠ ʩʦʩʪʦʠʪ ʠʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʚ ʢʦʪʦʨʦʤ ʚʳʩʘʞʝʥʳ 

ʨʘʩʪʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʢʨʳʰʘ ʩʦʜʝʨʞʠʪ ʩʧʝʮʠʘʣʴʥʳʝ ʩʣʦʠ: ʜʨʝ-

ʥʘʞʥʳʡ, ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʠʡ, ʬʠʣʴʪʨʫʶʱʠʡ, ʘʵʨʘʮʠʦʥʥʳʡ. ɺ 

ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʨʳʰʘ ʧʦʜʚʝʨʞʝʥʘ ʚʦʟʜʝʡʩʪʚʠʶ ʰʠʨʦ-

ʢʦʛʦ ʩʧʝʢʪʨʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʨʝ-

ʞʠʤ ʧʦʤʝʱʝʥʠʡ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʪʝʧʣʦ-ʚʣʘʞʥʦʩʪʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʢʨʳʰʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʦʟʝʣʝʥʷʝʤʳʭ ʢʨʳʰ: 

1. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ: ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ 

ʦʟʝʣʝʥʷʝʤʳʭ ʢʨʳʰ ʜʦʣʞʥʦ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʩ ʫʯʝʪʦʤ 

ʥʘʛʨʫʟʦʢ ʦʪ ʟʝʤʣʠ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚʣʘʛʠ ʠ ʚʝʪʨʘ ʜʣʷ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. 
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2. ɼʨʝʥʠʨʫʝʤʦʩʪʴ: ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʠ-

ʩʪʝʤʳ ʜʨʝʥʘʞʘ ʜʣʷ ʦʪʚʝʜʝʥʠʷ ʠʟʣʠʰʢʦʚ ʚʣʘʛʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝ-

ʥʠʷ ʟʘʪʦʧʣʝʥʠʷ ʢʨʦʚʣʠ. 

3. ɺʦʜʦʦʪʚʦʜ: ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʩʙʦʨ, 

ʭʨʘʥʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʞʜʝʚʦʡ ʚʦʜʳ ʥʘ ʦʟʝʣʝʥʝʥʥʦʡ ʢʨʦʚ-

ʣʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʝ ʧʦʜʜʝʨʞʘʥʠʷ. 

4. ʃʝʛʢʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ: ʧʨʠʤʝʥʝʥʠʝ ʣʝʛ-

ʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʠ ʦʟʝʣʝ-

ʥʷʝʤʳʭ ʢʨʳʰ, ʚʢʣʶʯʘʷ ʧʦʜʢʣʘʜʦʯʥʳʝ ʩʣʦʠ, ʛʨʫʥʪʳ ʠ ʨʘʩʪʝʥʠʷ. 

5. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʫʯʝʪ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʠ ʪʝʧʣʦʚʦʛʦ 

ʙʘʣʘʥʩʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʦʟʝʣʝʥʝʥʠʷ ʢʨʦʚʣʠ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʩʪʨʦʝʥʠʷ. 

6. ʇʦʜʭʦʜ ʢ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ: ʚʳʙʦʨ ʨʘʩʪʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʫʩʣʦʚʠʷʤ ʥʘ ʢʨʦʚʣʝ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʝʩʪʥʦʩʪʠ, ʢʣʠʤʘʪʘ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʫʭʦʜʘ. 

7. ʉʦʟʜʘʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪʘ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʣʝʥʳʭ ʧʣʦʱʘ-

ʜʝʡ ʥʘ ʢʨʦʚʣʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʚʦʟʜʫʭʘ ʠ ʩʥʠʞʝʥʠʷ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ. 

8. ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʟʝʣʝʥʝʥʥʦʡ ʢʨʦʚʣʠ ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʠʶ ʨʘʩʪʠʪʝʣʴʥʦ-

ʛʦ ʤʠʨʘ, ʧʦʜʜʝʨʞʠʚʘʷ ʵʢʦʩʠʩʪʝʤʫ. 

9. ʉʠʩʪʝʤʳ ʘʚʪʦʧʦʣʠʚʘ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ 

ʘʚʪʦʧʦʣʠʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʨʘʩʪʝ-

ʥʠʡ ʥʘ ʢʨʦʚʣʝ. 

10. ʋʭʦʜ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ: ʨʘʟʨʘʙʦʪʢʘ ʧʣʘʥʘ ʧʦ ʫʭʦʜʫ ʠ ʦʙ-

ʩʣʫʞʠʚʘʥʠʶ ʦʟʝʣʝʥʝʥʥʦʡ ʢʨʦʚʣʠ, ʚʢʣʶʯʘʷ ʨʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝ-

ʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʙʨʝʟʢʫ, ʫʭʦʜ ʟʘ ʩʠʩʪʝʤʘʤʠ ʜʨʝʥʘʞʘ ʠ ʧʦ-

ʣʠʚʘ. 

ɻʆʉʊ ʈ 58875-2020 çʆʟʝʣʝʥʷʝʤʳʝ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ 

ʢʨʳʰʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʊʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝ-

ʙʦʚʘʥʠʷè ʫʪʚʝʨʞʜʝʥ ʧʨʠʢʘʟʦʤ 245-ʩʪ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ 

ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʤʝʪʨʦʣʦʛʠʠ ʈʌ, ʚʩʪʫʧʠʣ ʚ 

ʜʝʡʩʪʚʠʝ 01.06.2020 ʛʦʜʘ. ʕʪʦʪ ʩʪʘʥʜʘʨʪ ï ʧʝʨʚʳʡ ʥʦʨʤʘʪʠʚʥʳʡ 

ʜʦʢʫʤʝʥʪ ʚ ʈʦʩʩʠʠ ʦ ʟʝʣʝʥʳʭ ʢʨʳʰʘʭ. ʆʥ ʥʘʧʨʘʚʣʝʥ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʨʘʞʜʘʥ ʩ ʧʦʤʦʱʴʶ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ: ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʟʝʣʝʥʷʝʤʳʭ ʢʨʳʰ.
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ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʦʨʤʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʠ ʟʜʦʨʦʚʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʧʨʦʧʠʩʳʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʚʳʩʦʢʦʪʝʭ-

ʥʦʣʦʛʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ "ʦʟʝʣʝʥʷʝʤʳʭ" 

ʢʨʳʰ, ʚ ʩʪʘʥʜʘʨʪʝ ʚʚʝʜʝʥʳ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʥʷʪʠʷ ʵʢʩʪʝʥ-

ʩʠʚʥʦʛʦ, ʧʦʣʫʠʥʪʝʥʩʠʚʥʦʛʦ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʦʚ ʦʟʝʣʝʥʝʥʠʷ. 

ɻʆʉʊ-ʈ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʦʨʤʳ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʛʨʫʥʪʦʚ, ʘ ʪʘʢʞʝ ʜʘʣʴʥʝʡʰʝʤʫ ʫʧʨʘʚʣʝʥʠʶ ʠ ʫʭʦʜʫ ʟʘ ʧʦʜʦʙʥʳ-

ʤʠ ʟʝʣʝʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ ʥʘ ʢʨʳʰʘʭ ʟʜʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʘ: 

¶ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 
ʦʟʝʣʝʥʷʝʤʳʤ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʤ ʢʨʳʰʘʤ; 

¶ ʚʧʝʨʚʳʝ ʨʘʟʚʸʨʥʫʪʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʠʧʦʣʦʛʠʷ çʟʝʣʸʥʳʭè 
ʢʨʳʰ; 

¶ ʚʚʝʜʝʥʳ ʯʸʪʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʩʪʝʥʩʠʚʥʦʛʦ, ʧʦʣʫʠʥʪʝʥ-

ʩʠʚʥʦʛʦ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʦʚ ʦʟʝʣʝʥʝʥʠʷ; 

¶ ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʫʙʩʪʨʘʪʘʤ, ʚʝʩʦʚʳʤ 
ʥʘʛʨʫʟʢʘʤ, ʢ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʨʝʰʝʥʠʷʤ, ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʩʜʘʯʝ 

ʨʘʙʦʪ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʦʜʝʨʞʘʥʠʶ ʟʝʣʸʥʳʭ ʥʘʩʘʞʜʝʥʠʡ; 

¶ ʩʪʘʥʜʘʨʪ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʦʟʝʣʝʥʷʝʤʳʭ ʢʨʳʰ, ʨʝʤʦʥʪ, ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠ ʵʢʩʧʣʫʘ-

ʪʘʮʠʶ ʦʟʝʣʝʥʸʥʥʳʭ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʢʨʳʰʘʭ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʚʦ ʚʩʝʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʈʌ; 

¶ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʫʩʪʨʦʡʩʪʚʝ ʦʟʝʣʝʥʷʝʤʳʭ ʠ ʵʢʩ-

ʧʣʫʘʪʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʢʨʳʰʘʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, 

ʢʨʦʤʝ ʪʨʝʙʦʚʘʥʠʡ ʥʘʩʪʦʷʱʝʛʦ ʩʪʘʥʜʘʨʪʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʙʣʶ-

ʜʝʥʳ ʧʨʘʚʠʣʘ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦ-

ʦʨʫʞʝʥʠʡ, ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʘʚʠʣ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ. 

ʆʪʤʝʯʘʝʤʳʝ ʥʝʜʦʩʪʘʪʢʠ ɻʆʉʊʘ. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝ-

ʥʠʷ ʟʝʣʝʥʳʭ ʢʨʳʰ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʚʥʫʪ-

ʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʥʠ ʪʨʝʙʫʶʪ ʧʨʠʤʝʥʝ-

ʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ, ʚʦʟʜʫʭʦ-
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ʠʟʦʣʷʮʠʦʥʥʳʭ ʠ ʚʣʘʛʦʟʘʱʠʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʆʜʥʘʢʦ ʧʨʘʚʠʣʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʚ ɻʆʉʊ ʈ 58875ï2020 ʦʪʩʫʪ-

ʩʪʚʫʶʪ. ʆʥʠ ʪʘʢʞʝ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʉʇ 50.13330.2012, ʥʘ ʢʦ-

ʪʦʨʳʡ ʩʩʳʣʘʝʪʩʷ ʵʪʦʪ ɻʆʉʊ.  

ʇʨʦʙʣʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʧʣʦʟʘʱʠʪʳ çʟʝʣʝʥʳʭè 

ʢʨʳʰ 

1. ʊʝʧʣʦʪʝʭʥʠʢʘ çʟʝʣʝʥʳʭè ʢʨʳʰ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘ-

ʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʳʝ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʂ ʵʪʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤ ʦʪʥʦʩʷʪ ʧʨʠʚʝʜʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʝ, ʩʘʥʠ-

ʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʪʝʧʣʦʫʩʪʦʡʯʠʚʦʩʪʴ. 

2. ɺʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ çʟʝʣʝʥʳʭè ʢʨʳʰ. ɺʦ ʚʣʘʞʥʦʤ ʤʘ-

ʪʝʨʠʘʣʝ ʚʦʟʤʦʞʥʘ ʬʠʣʴʪʨʘʮʠʷ ʚʦʟʜʫʭʘ. ʊʘʢʦʡ ʧʨʦʮʝʩʩ ʷʨʢʦ ʚʳ-

ʨʘʞʝʥ ʚ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʠʤʝ-

ʶʱʠʭ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʩʢʚʦʟʥʳʭ ʦʪʢʨʳʪʳʭ ʧʦʨ ʠ ʧʫʩʪʦʪ, ʥʘʧʨʠ-

ʤʝʨ, ʚ ʩʣʦʝ ʩʫʙʩʪʨʘʪʘ. ʇʨʠ ʬʠʣʴʪʨʘʮʠʠ ʚʦʟʜʫʭʘ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʚʣʘʛʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʛʨʘʜʠʝʥʪʫ ʜʘʚʣʝʥʠʷ 

ʚʦʟʜʫʭʘ. ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʟʝʣʝʥʷʝʤʳʭ ʢʨʳʰ ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʛʨʘʥʠʯʠʪʴ ʬʠʣʴʪʨʘʮʠʶ ʚʦʟʜʫʭʘ. ɺʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʠʭ ʪʝʧʣʦʚʳʤ ʨʝʞʠ-

ʤʦʤ.  

3. ɺʣʘʛʦʟʘʱʠʪʘ çʟʝʣʝʥʳʭè ʢʨʳʰ. ʆʟʝʣʝʥʷʝʤʳʝ ʢʨʳʰʠ 

ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʧʦʤʝʱʝʥʠʡ ʦʪ ʚʣʘʛʠ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ çʟʝʣʝʥʳʭè ʢʨʳʰ ʜʦʣʞʥʳ ʩʦʟʜʘʪʴ ʥʝ-

ʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʜʦʦʪʚʦʜʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʦʚʣʠ, ʠʩ-

ʢʣʶʯʠʪʴ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʘʪʤʦʩʬʝʨʥʦʡ ʠ ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʦʡ ʚʣʘʛʦʡ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʜʠʬʬʫʟʠʠ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʠʟ 

ʧʦʤʝʱʝʥʠʷ, ʦʙʝʩʧʝʯʠʪʴ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʨʦʚʣʠ. 

ɺʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ɻʆʉʊ ʈ 58875ï2020 ʧʦʟʚʦʣʠʪ ʧʦʣ-

ʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ çʟʝʣʝʥʳʭè ʢʨʳʰ ʚ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ. ʆʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʤʝʪʦʜʠʢ 

ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʟʝʣʝʥʳʭè ʢʨʳʰ ʚ ɻʆʉʊ ʈ 

58875ï2020 ʠ ʉʇ 50.13330.2012 ʟʘʪʨʫʜʥʷʝʪ ʨʘʙʦʪʫ ʧʨʦʝʢʪʠʨʦʚ-

ʱʠʢʘ-ʪʝʧʣʦʪʝʭʥʠʢʘ ʠ ʟʘʤʝʜʣʷʝʪ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚ-

ʥʳʭ ʨʝʰʝʥʠʡ ʚ ʧʨʘʢʪʠʢʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʠʦʧʦʟʠʪʠʚʥʳʭ ʟʜʘʥʠʡ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʘʚʠʣ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʧ-

ʣʦʚʦʡ ʟʘʱʠʪʳ çʟʝʣʝʥʳʭè ʢʨʳʰ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʭ ʚ ʜʝʡʩʪʚʫʶ-

ʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. 
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ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ çʟʝʣʝʥʳʭè ʩʪʘʥʜʘʨʪʦʚ ʚ ʤʘ-

ʣʦʵʪʘʞʥʦʤ ʛʨʘʞʜʘʥʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟ-

ʚʠʪʠʝ çʟʝʣʝʥʦʛʦè ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʢʘʟʳʚʘʶʪ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʢʦʤʧʘʥʠʠ ʠʣʠ ʢʦʤʧʘʥʠʠ, ʩʪʨʝʤʷʱʠʝʩʷ ʢ ʚʳʭʦʜʫ ʥʘ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʡ ʨʳʥʦʢ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʥʝʜʨʝʥʠʝ çʟʝʣʝʥʳʭè ʩʪʘʥʜʘʨʪʦʚ 

ʷʚʣʷʝʪʩʷ ʧʨʝʩʪʠʞʥʳʤ ʘʩʧʝʢʪʦʤ, ʘ ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʦ. ɺʘʞʥʳʤ 

ʵʪʘʧʦʤ ʚ ʧʨʦʛʨʝʩʩʝ ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʪʘʣʠ ʧʨʦʚʝʜʝʥʠʝ 

ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨ 2014 ʚ ʉʦʯʠ ʠ ʏʝʤʧʠʦʥʘʪʘ ʤʠʨʘ ʧʦ ʬʫʪʙʦʣʫ, 

ʪʘʢ ʢʘʢ ʦʜʥʠʤ ʠʟ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʵʪʠʭ ʩʦʙʳʪʠʡ 

ʙʳʣʦ ʥʘʣʠʯʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʝʨʪʠʬʠʢʘʪʦʚ ʫ ʩʧʦʨʪʠʚʥʳʭ ʩʦ-

ʦʨʫʞʝʥʠʡ. ʇʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʈʦʩʩʠʷ ʧʨʠ 

ʚʥʝʜʨʝʥʠʠ çʟʝʣʝʥʳʭè ʪʝʭʥʦʣʦʛʠʡ, ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʜʣʷ 

ʤʥʦʛʠʭ ʩʪʨʘʥ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʠ ʩʚʷʟʘʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʦʧʳʪʦʤ ʫ ʫʯʘʩʪʥʠʢʦʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʟʝʣʝʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩ-

ʩʠʠ ʩʜʝʨʞʠʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

 - ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʮʝʥʘʤʠ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʟʘʧʘʜʥʳʤʠ ʩʪʨʘʥʘʤʠ;  

- ʥʠʟʢʦʡ ʤʦʪʠʚʘʮʠʝʡ ʜʣʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ 

ʩʪʘʥʜʘʨʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʢʦʤʧʘʥʠʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

- ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ; 

- ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʨʝʘʣʠ-

ʟʘʮʠʠ ʟʝʣʝʥʳʭ ʧʨʦʝʢʪʦʚ. 

ɺ ʈʦʩʩʠʠ ʨʘʟʚʠʪʠʝ ʧʨʦʝʢʪʦʚ ʧʦ çEcoDevelopmentè ʥʘʭʦʜʠʪ-

ʩʷ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʠʟ-ʟʘ ʨʷʜʘ ʬʘʢʪʦʨʦʚ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʣʘʥʠ-

ʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ çʟʝʣʝʥʳʭè ʩʪʘʥʜʘʨʪʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʠʥʚʝʩʪʠʮʠʠ ʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʠʥʦʛʜʘ 

ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʦʙʨʝʪʘʪʴ ʟʘ ʨʫʙʝʞʦʤ, ʥʦ ʪʘʢʞʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʟʝʣʸʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʩ 1 ʥʦʷʙʨʷ 2022 ʛ. ʚ ʈʦʩʩʠʠ ʥʘʯʘʣ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘʮʠʦ-

ʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ çʟʝʣʝʥʦʛʦè ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ 

ʞʠʣʳʭ ʜʦʤʦʚ ɻʆʉʊ ʈ 70346-2022 çɿʝʣʝʥʳʝ ʩʪʘʥʜʘʨʪʳ. ɿʜʘʥʠʷ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʞʠʣʳʝ çʟʝʣʝʥʳʝè, ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 
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çɼʦʤ.ʈʌè ʩʦʚʤʝʩʪʥʦ ʩ ʄʠʥʩʪʨʦʝʤ ʈʦʩʩʠʠ ʠ ʫʪʚʝʨ-

ʞʜʝʥ ʈʦʩʩʪʘʥʜʘʨʪʦʤ 9 ʩʝʥʪʷʙʨʷ 2022 ʛʦʜʘ. 

ɼʣʷ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʠʪʫʘʮʠʠ ʚ ʦʙʣʘʩʪʠ çʟʝʣʝʥʦ-

ʛʦè ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʨʝʙʫʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ, ʢʦʪʦ-

ʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʠʥʷʪʠʠ ʥʦʚʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʚ ʦʙ-

ʣʘʩʪʠ ʵʢʦʣʦʛʠʠ ʠ çʟʝʣʝʥʦʛʦè ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʣʴʛʦʪʘʭ ʧʨʠ ʢʨʝʜʠ-

ʪʦʚʘʥʠʠ, ʫʧʨʦʱʝʥʥʦʡ ʩʠʩʪʝʤʝ ʩʪʨʘʭʦʚʘʥʠʷ, ʩʥʠʞʝʥʠʠ ʮʝʥ ʥʘ 

ʞʠʣʴʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʣʫʛʠ ʜʣʷ ʧʦʢʫʧʘʪʝʣʝʡ, ʫʤʝʥʴʰʝʥʠʠ 

ʥʘʣʦʛʦʚ ʠ ʜʨʫʛʠʭ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʤʝʨʘʭ.  

ʅʝʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʢʘ ʫʞʝ ʦʢʘʟʳʚʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ: ʩ ʤʘʨ-

ʪʘ 2023 ʛʦʜʘ ʧʨʦʛʨʘʤʤʘ ʧʦʜʜʝʨʞʢʠ çʟʝʣʝʥʳʭè ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʙʳʣʘ ʨʘʩʰʠʨʝʥʘ: ʧʨʦʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʥʝʨʛʦʵʬʬʝʢ-

ʪʠʚʥʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʠ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʤʦ-

ʛʫʪ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʣʴʛʦʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʨʝʜʠ 

ʫʯʘʩʪʥʠʢʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʤʝʥʝʥʠʷ 

çʟʝʣʝʥʳʭè ʩʪʘʥʜʘʨʪʦʚ ʚ ʩʚʷʟʠ ʩ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ, ʜʦʣʛʦʚʝʯʥʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ. 

çɿʝʣʝʥʦʝè ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʦʝ ʫʩʣʦ-

ʚʠʝ ʜʣʷ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨ-

ʩʦʚ ʧʣʘʥʝʪʳ ʠ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʪʦ 

ʥʘʧʨʷʤʫʶ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʯʝʣʦʚʝʯʝʩʢʦʤ ʙʣʘʛʦʩʦʩʪʦʷʥʠʠ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʝʩʷ ʪʨʫʜʥʦʩʪʠ, ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʝ ʙʦʣʴʰʝ 

ʛʦʨʦʜʦʚ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠ ʫʩʪʦʡʯʠʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʦʪʲʝʤʣʝ-

ʤʫʶ ʯʘʩʪʴ ʙʫʜʫʱʝʛʦ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʠ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʚʝʪʘʥʠʷ. 
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ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟ-

ʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʨʝʰʝʥʠʠ 

ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. ʇʨʦʛʨʘʤʤʥʳʝ 

ʩʠʩʪʝʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʰʝʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ, ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʉʠʩʪʝʤʳ CAD, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠ ʩʠʩʪʝʤʳ CAE, ʢʦʪʦ-

ʨʳʝ ʧʦʟʚʦʣʷʶʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦ-

ʮʝʩʩʳ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ CAE-ʢʦʤʧʣʝʢʩʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ 

ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʷʚʣʷʶʪʩʷ ANSYS, NAS-

TRAN, LS-DYNA ʠ ʪ.ʜ. ɺ ʈʦʩʩʠʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʪʘʢʞʝ ʧʦʣʫʯʠʣʠ ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʄʂʕ ʢʦʤʧʣʝʢʩʳ SCAD ʠ ʃʠʨʘ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʇʂ) Fidesys ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯ 

ʤʝʭʘʥʠʢʠ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʠ ʇʂ ʃʦʛʦʩ ʜʣʷ ʟʘʜʘʯ 

ʛʠʜʨʦ- ʠ ʛʘʟʦʚʦʡ ʜʠʥʘʤʠʢʠ. 

ANSYS ï ʵʪʦ ʤʥʦʛʦʮʝʣʝʚʦʡ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʯʥʦʩʪʠ, ʛʠʜʨʦ-ʛʘʟʦʜʠʥʘʤʠʢʠ, ʠ ʜʨ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜʳ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʜʣʷ ʨʘʩʯʸʪʘ ʥʘ ʞʸʩʪ-

ʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʝʨʚʳʡ ʤʝʪʦʜ (ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ. 1), ʢʦʪʦʨʳʡ ʤʳ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ, ʵʪʦ ʤʝʪʦʜ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠ-
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ʥʳ ʧʨʦʛʠʙʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʝ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʤʝʪʦʜʫ, ʙʘʣ-

ʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠʣ. 

ɹʘʣʢʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʛʨʫʟʦʚʳʝ ʫʯʘʩʪʢʠ. ʅʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʨʘʩ-

ʧʦʣʘʛʘʝʪʩʷ ʚ ʢʨʘʡʥʝʡ ʣʝʚʦʡ ʪʦʯʢʝ ʙʘʣʢʠ. ʅʘʯʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪ-

ʨʘʤʠ ʷʚʣʷʶʪʩʷ: ʧʨʦʛʠʙ, ʫʛʦʣ ʧʦʚʦʨʦʪʘ, ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʘ, ʠʟʛʠ-

ʙʘʶʱʠʡ ʤʦʤʝʥʪ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ.  

ɺʪʦʨʳʤ ʞʝ ʤʝʪʦʜʦʤ ʩʪʘʣ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʳʡ ʯʠʩʣʝʥʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ 

ʠʥʞʝʥʝʨʥʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʮʝʣʴʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʢʦ-

ʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʄʂʕ ʠʩʧʦʣʴʟʦ-

ʚʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ Ansys Workbench. 

 

 
 

ʈʠʩ. 1. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʜʚʫʪʘʚʨʦʚʦʡ ʙʘʣʢʠ 

 

ʊʘʢʞʝ ʜʣʷ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʚ ʨʘʩʯʝ-

ʪʘʭ, ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ɻʆʉʊ 8239-89, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʙʫʜʫʱʝʡ ʤʦʜʝʣʠ ʚ Ansys.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʧʨʦʙʣʝʤʘʪʠʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʩʯʝʪʘ ʧʨʦ-

ʛʠʙʘ ʚ ʪʦʯʢʝ K ʤʝʪʦʜʦʤ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʫʯʠʣʠ ʟʥʘʯʝ-

ʥʠʝ ʨʘʚʥʦʝ 52,6 ʤʤ. 

ʊʘʢ, ʟʥʘʷ ʢʘʢʦʝ ʫ ʥʘʩ ʩʝʯʝʥʠʝ (ʜʚʫʪʘʚʨ) ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʜʚʫʪʘʚʨʦʚʦʡ ʙʘʣʢʠ, ʤʦʞʝʤ ʥʘʯʘʪʴ ʨʘʙʦʪʘʪʴ ʚ ʧʨʦ-

ʛʨʘʤʤʝ Ansys Workbench. 

ɼʣʷ ʵʪʦʛʦ ʟʘʜʘʣʠ ʤʘʪʝʨʠʘʣ ʙʘʣʢʠ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʩʪʘʣʴ 

ʉʪ-3. ɼʘʣʝʝ ʩʦʟʜʘʣʠ 3D ʤʦʜʝʣʴ ʚ ʧʨʦʛʨʘʤʤʝ Ansys Workbench. 

ʇʦʩʣʝ ʯʝʛʦ ʥʘʢʣʘʜʳʚʘʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʝʪʢʫ ʤʦʜʝʣʠ, ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ. ɼʘʣʝʝ ʚ ʧʨʦʛʨʘʤʤʝ 

ʟʘʜʘʣʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʥʘʰʝʡ ʙʘʣʢʠ. ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ 

ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ (ʨʠʩ. 2).  



96 

 

 
 

ʈʠʩ. 2. ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʜʚʫʪʘʚʨʦʚʦʡ ʙʘʣʢʠ 

 

ʇʦʩʣʝ ʧʦʜʩʯʝʪʘ ʙʘʣʢʠ ʚ Ansys Workbench ʧʦʣʫʯʠʣʠ ʨʝ-

ʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 3. 

 

 
 

ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʩʯʠʪʘʥʥʳʝ ʧʨʦʛʨʘʤʤʦʡ Ansys Work-

bench 

ʇʦ ʨʘʩʯʝʪʘʤ ʚ ʧʨʦʛʨʘʤʤʝ Ansys Workbench ʧʨʦʛʠʙ ʚ ʠʩ-

ʩʣʝʜʫʝʤʦʡ ʪʦʯʢʝ ʩʦʩʪʘʚʠʣ 53,14 ʤʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʩʯʝʪʘ ʧʨʦ-

ʛʨʘʤʤʦʡ Ansys Workbench ʠ ʤʝʪʦʜʦʤ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʠʤʝʝʤ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʧʨʠ ʤʝʪʦʜʝ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ - 52,6 ʤʤ., ʧʨʠ ʧʦʜʩʯʝʪʘ ʧʨʦʛʨʘʤʤʦʡ Ansys Work-

bench - 53,14 ʤʤ., ʧʦʛʨʝʰʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 1,02 %. 
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ɸ. ʄ. ʂʘʨʤʘʝʚ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

ʇʈʀʄɽʅɽʅʀɽ ʄʆʅʆʃʀʊʅʆɻʆ ɾɽʃɽɿʆɹɽʊʆʅɸ ɹ25 

 ɺ ʂɸʏɽʉʊɺɽ ʆʉʅʆɺʅʆɻʆ ʄɸʊɽʈʀɸʃɸ ʇʈʀ 

ɺʆɿɺɽɼɽʅʀʀ  ʇʉ 220/20 ʂɺ çʉɸʃɸʈʔɽɺʆè 

 

ɸʥʥʦʪʘʮʠʷ: ʆʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʤʦʱʥʦʩʪʝʡ ï ʦʜʥʘ ʠʟ 

ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ɻʇʇ, 

ʪʘʢʠʭ ʢʘʢ ʇʉ çʉʘʣʘʨʴʝʚʦè ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʮʝʣʳʝ 

ʨʘʡʦʥʳ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʦʣʞʘʪʴ ʨʘʟʚʠʪʠʝ 

ʘʛʣʦʤʝʨʘʮʠʡ, ʠ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʉʪʘʙʠʣʴʥʦʩʪʴ ʠ 

ʥʘʜʸʞʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦʜʩʪʘʥʮʠʡ, ʘ ʪʘʢ ʞʝ ʫʨʦʚʝʥʴ ʚʣʠʷʥʠʷ ʥʘ 

https://www.ansys.com/academic/free-student-products
https://www.ansys.com/academic/free-student-products
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ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʟʘʚʠʩʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ 

ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 
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ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʤʬʦʨʪ. 

A.M. Karmayev 
Chuvash State University named after I. N. Ulyanova 

 

THE USE OF MONOLITHIC REINFORCED CONCRETE B25 

AS THE MAIN MATERIAL IN THE CONSTRUCTION OF THE 

220/20 KW SALARIEVO SUBSTATION  

 

Abstract. Providing the necessary capacities is one of the key tasks of 

urban development. The construction of GPPs, such as the Salarievo 

substation, makes it possible to provide electricity to entire districts, which in 

turn makes it possible to continue the development of agglomerations, and 

increases the standard of living of the population. The stability and reliability 

of substations, as well as the level of environmental impact during operation, 

depends directly on the materials and technological solutions used.  

Key words: step-down substation, concrete, equipment, vibration, 

electric power, urban planning, technology, development, safety, comfort. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚʚʠʜʫ ʫʩʣʦʞʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʞʠʣʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠ ʪʝʥʜʝʥʮʠʠ ʥʘ 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʩʸ ʙʦʣʝʝ ʘʢʪʫʘʣʝʥ ʚʦʧʨʦʩ ʦʙ 

ʦʙʝʩʧʝʯʝʥʠʠ ʵʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʦʱʥʦʩʪʷʤʠ, 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʢʦʪʦʨʳʭ ʚʳʩʦʢʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʦʙʲʝʢʪ ʧʦʜ ʪʠʪʫʣʦʤ çʇʦʜʩʪʘʥʮʠʷ 

220/20 ʢɺ çʉʘʣʘʨʴʝʚʦè ʩ ʟʘʭʦʜʘʤʠ. ʋʥʠʢʘʣʴʥʦʩʪʴ ʦʙʲʝʢʪʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʦʜʩʪʘʥʮʠʷ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ 

ʨʘʟʨʘʙʦʪʘʥʘ ʧʦʜ ʢʦʥʢʨʝʪʥʳʡ ʨʘʡʦʥ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʜʣʷ 

ʧʦʢʨʳʪʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ ʛʦʨʦʜʘ ʄʦʩʢʚʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʝʣʝʥʠʡ ʄʦʩʢʦʚʩʢʠʡ, ʄʦʩʨʝʥʪʛʝʥ ʠ ʉʦʩʝʥʩʢʦʝ 

ʚʚʠʜʫ ʧʨʦʛʥʦʟʥʦʛʦ ʩʧʨʦʩʘ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠ ʧʝʨʝʯʝʥʴ ʥʦʚʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʫʪʚʝʨʞʜʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʭʝʤ ʨʘʟʚʠʪʠʷ ʅʦʚʦʤʦʩʢʦʚʩʢʦʛʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʦʢʨʫʛʘ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʦʚ ɼʝʧʘʨʪʘʤʝʥʪʘ 

ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʫʯʝʪʦʤ ʥʘʤʝʯʘʝʤʦʡ ʟʘʩʪʨʦʡʢʠ 

ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 
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ʅʘʨʫʞʥʳʝ ʩʪʝʥʳ ʧʦʜʩʪʘʥʮʠʠ ɻʇʇ çʉʘʣʘʨʴʝʚʦè 

ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʳ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ ʪʦʣʱʠʥʦʡ 200 

ʤʤ. ʉ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʩʪʝʥʳ ʫʪʝʧʣʝʥʳ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤʠ 

ʧʣʠʪʘʤʠ ROCWOOL ɺɽʅʊʀ-ɹɸʊʊʉ ɼ, ʅɻ, ʊʋ 5762-015-

45757203-05, ʠʤʝʶʱʠʡ 2 ʩʣʦʷ ʩ ʧʣʦʪʥʦʩʪʴʶ 45 ʠ 90 ʢʛ/ʤ3, 

ʪʦʣʱʠʥʦʡ 150ʤʤ.  

ʎʦʢʦʣʴ ʟʜʘʥʠʷ ʫʪʝʧʣʝʥ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʧʣʠʪʘʤʠ 

ROCWOOL ɺɽʅʊʀ-ɹɸʊʊʉ ɼ ʩ ʚʣʘʛʦʟʘʱʠʪʥʦʡ ʧʣʝʥʢʦʡ (ʅɻ, 

ʊʋ 5762-015-45757203-05, ʧʣʦʪʥʦʩʪʴʶ 90 ʢʛ/ʤ3) ʪʦʣʱʠʥʦʡ 

150ʤʤ ʜʦ ʦʪʤʝʪʢʠ 0,000, ʥʠʞʝ ʦʪʤʝʪʢʠ 0,000 ʧʣʠʪʘʤʠ 

ʇʝʥʦʧʣʝʢʩ-ʬʫʥʜʘʤʝʥʪ (ʊʋ 5767-006-56925804-2007, 

ʧʣʦʪʥʦʩʪʴʶ 37 ʢʛ/ʤ3, ɻʆʉʊ 17177-94), ʪʦʣʱʠʥʦʡ 100ʤʤ ʜʦ 

ʦʪʤʝʪʢʠ -2.500.  

ʉʪʝʥʳ ʠ ʧʦʪʦʣʦʢ ʬʦʨʢʘʤʝʨ, ʪʘʤʙʫʨʦʚ ʫʪʝʧʣʷʶʪʩʷ 

ʤʠʥʝʨʘʣʦʚʘʪʥʳʤ ʫʪʝʧʣʠʪʝʣʝʤ ʧʣʦʪʥʦʩʪʴʶ 120ʢʛ/ʤ3, ʪʦʣʱʠʥʦʡ 

50ʤʤ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʰʪʫʢʘʪʫʨʢʦʡ ʧʦ ʩʝʪʢʝ ʠ ʧʦʢʨʘʩʢʦʡ. 

Å ʂʨʦʚʣʷ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʘ ʧʣʦʩʢʘʷ: 

Å ʂʨʦʚʝʣʴʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʘʷ ʤʝʤʙʨʘʥʘ LOGICROOF 

V-RP FR-1.2ʤʤ;  

Å ʊʝʧʣʦʠʟʦʣʷʮʠʷ ʠʟ ʧʣʠʪ LOGICPIR PROF ʌ/ʌ -100ʤʤ; 

Å ʈʘʟʫʢʣʦʥʢʘ ʠʟ ʢʣʠʥʦʚʠʜʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ LOGICPIR 

SLOPE ʧʦ ʫʢʣʦʥʫ 1,7-3,4%;  

Å ʇʘʨʦʠʟʦʣʷʮʠʷ - ɹʠʧʦʣʴ ʕʇʇ; 

Å ʆʩʥʦʚʘʥʠʝ ʢʨʦʚʣʠ - ʤʦʥʦʣʠʪʥʘʷ ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʣʠʪʘ 

ʧʦʢʨʳʪʠʷ. 

ʆʢʦʥʥʳʝ ʙʣʦʢʠ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 

ʧʨʦʬʠʣʝʡ ʩ ʪʝʨʤʦʠʟʦʣʷʮʠʦʥʥʦʡ ʚʩʪʘʚʢʦʡ ʟʘʧʦʣʥʝʥʥʦʡ 

ʫʪʝʧʣʠʪʝʣʝʤ, ʩ ʟʘʧʦʣʥʝʥʠʝʤ ʜʚʫʭʢʘʤʝʨʥʳʤʠ ʩʪʝʢʣʦʧʘʢʝʪʘʤʠ ʧʦ 

ɻʆʉʊ 21519-2003" ɹʣʦʢʠ ʦʢʦʥʥʳʝ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ". 

ʅʘʨʫʞʥʳʝ ʜʚʝʨʠ ï ʩʪʘʣʴʥʳʝ ʫʪʝʧʣʝʥʥʳʝ, ʩ ʧʦʨʦʰʢʦʚʳʤ 

ʦʢʨʘʰʠʚʘʥʠʝʤ ʚ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦ ɻʆʉʊ 31173-2016.  

ɺʦʨʦʪʘ ï ʩʪʘʣʴʥʳʝ ʫʪʝʧʣʝʥʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʠʟʛʦʪʦʚʣʝʥʠʷ, ʩ ʧʦʨʦʰʢʦʚʳʤ ʦʢʨʘʰʠʚʘʥʠʝʤ ʚ ʟʘʚʦʜʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʧʦ ɻʆʉʊ 31174-2017.  

ɺ ʧʦʤʝʱʝʥʠʠ ʂʈʋʕ ʥʘ ʦʪʤʝʪʢʝ 0,000 ʫʪʝʧʣʝʥʠʝ ʧʦʪʦʣʢʘ ʠ 

ʩʪʝʥ ʤʠʥʝʨʘʣʦʚʘʪʥʳʤ ʫʪʝʧʣʠʪʝʣʝʤ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʰʪʫʢʘʪʫʨʢʦʡ ʧʦ ʩʝʪʢʝ ʠ ʧʦʢʨʘʩʢʦʡ.  
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ʇʨʠʚʝʜʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʠ R0, ʤĮĀÜʉ/ɺʪ, 

ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʦʢʦʥ (ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ 

ʦʩʪʝʢʣʝʥʠʝʤ ʠʣʠ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ 45Á) ʥʝ ʤʝʥʝʝ ʥʦʨʤʠʨʫʝʤʦʛʦ 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʰʫʤʘ ʥʘ ʧʦʜʩʪʘʥʮʠʠ ʷʚʣʷʶʪʩʷ: 2 

ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ; ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʦʚʳʰʝʥʥʦʛʦ ʰʫʤʘ ʦʪ 

ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʜʨʫʛʠʝ ʧʦʤʝʱʝʥʠʷ ʟʜʘʥʠʷ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ: 

Å ʇʦʤʝʱʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʠ ʚʝʥʪʠʣʷʪʦʨʳ, ʠʟʦʣʠʨʦʚʘʥʳ. 

ʆʛʨʘʞʜʘʶʱʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʷʚʣʷʶʪʩʷ: ʄʦʥʦʣʠʪʥʳʝ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩʪʝʥʳ 200ʤʤ; - ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʝ ʧʣʠʪʳ 

ROCKWOOL çɸʂʋʉʊʀʂ ɹɸʊʊʉè - Y= 45ʢʛ/ʤ3 ʪʦʣʱ. 50ʤʤ; - 

ʩʪʝʢʣʦʪʢʘʥʴ ʊ-13 ɻʆʉʊ19170-2001; - ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʡ 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʣʠʩʪ t=0.8ʤʤ ʧʦ ʤʝʪʘʣʣʠʯʝʩʢʦʤʫ ʧʨʦʬʠʣʶ. 

Å ʉʪʝʥʳ ʠ ʧʦʪʦʣʦʢ ʬʦʨʢʘʤʝʨ ʫʪʝʧʣʷʶʪʩʷ ʤʠʥʝʨʘʣʦʚʘʪʥʳʤ 

ʫʪʝʧʣʠʪʝʣʝʤ ʩ ʧʣʦʪʥʦʩʪʴʶ 120ʢʛ/ʤ3 ʪʦʣʱʠʥʦʡ ʦʪ 50 ʜʦ  

Å 80ʤʤ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʰʪʫʢʘʪʫʨʢʦʡ ʧʦ ʩʝʪʢʝ ʠ 

ʧʦʢʨʘʩʢʦʡ. ʇʦʢʘʟʘʪʝʣʴ ʟʚʫʢʦʠʟʦʣʷʮʠʠ 35 ɼʙ. 

Å  ʋʩʪʘʥʦʚʢʘ ʥʘ ʚʠʙʨʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʚʝʥʪʠʣʷʪʦʨʦʚ 

ʚʠʙʨʦʧʦʛʣʦʱʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ; 

Å  ɺʝʥʪʠʣʷʪʦʨʳ ʩ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ 

ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʠʭ ʦʩʥʦʚʘʥʠʷʭ ʠ ʦʪʜʝʣʷʶʪʩʷ ʦʪ ʚʦʟʜʫʭʦʚʦʜʦʚ 

ʛʠʙʢʠʤʠ ʚʩʪʘʚʢʘʤʠ; 

Å  ɺʝʥʪʠʣʷʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 

ʰʫʤʦʠʟʦʣʠʨʫʶʱʝʤ ʢʦʞʫʭʝ. 

Å ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʧʨʦʥʠʢʘʶʱʝʛʦ ʟʘ ʧʨʝʜʝʣʳ ʟʜʘʥʠʷ: 

Å  ʅʘʨʫʞʥʳʝ ʩʪʝʥʳ ʟʜʘʥʠʷ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʩʪʝʥʳ 

ʫʪʝʧʣʝʥʳ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʧʣʠʪʘʤʠ ROCWOOL 

ɺɽʅʊʀɹɸʊʊʉ ɼ, ʅɻ, ʊʋ 5762-015-45757203-05, ʧʣʦʪʥʦʩʪʴʶ 90 

ʢʛ/ʤ3 ʜʣʷ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʠ 45 ʢʛ/ʤ3 ʧʣʦʪʥʦʩʪʴ ʥʠʞʥʝʛʦ ʩʣʦʷ, 

ʪʦʣʱʠʥʦʡ  

Å 150ʤʤ. ʇʦʢʘʟʘʪʝʣʴ ʟʚʫʢʦʠʟʦʣʷʮʠʠ 63 ɼʙ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʰʫʤʘ ʚ ʩʠʩʪʝʤʘʭ ʚʝʥʪʠʣʷʮʠʠ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʘʥʠʪʘʨʥʳʤʠ ʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʥʦʨʤʘʤʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉʇ 51.13330.2011) ʜʣʷ ʩʥʠʞʝʥʠʷ ʰʫʤʘ  
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ʦʪ ʨʘʙʦʪʘʶʱʠʭ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʦ ʟʥʘʯʝʥʠʡ, ʥʝ 

ʧʨʝʚʳʰʘʶʱʠʭ ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʟʜʘʥʠʶ, ʧʨʠʪʦʯʥʘʷ ʠ ʚʳʪʷʞʥʘʷ 

ʩʠʩʪʝʤʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʧʦʩʪʦʷʥʥʦʤ ʨʝʞʠʤʝ, ʦʩʥʘʱʝʥʳ: 

- ʰʫʤʦʛʣʫʰʠʪʝʣʝʤ ʥʘ ʩʪʦʨʦʥʝ ʚʦʟʜʫʭʦʟʘʙʦʨʘ ʠ ʚʳʙʨʦʩʘ 

ʚʦʟʜʫʭʘ; 

- ʨʘʟʤʝʱʝʥʠʝ ʚʝʥʪʘʛʨʝʛʘʪʦʚ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʘʤʝʨʘʭ; 

- ʧʨʠʤʝʥʝʥʠʝ ʛʠʙʢʠʭ ʚʩʪʘʚʦʢ ʚ ʤʝʩʪʘʭ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 

ʚʦʟʜʫʭʦʚʦʜʦʚ ʢ ʚʝʥʪʘʛʨʝʛʘʪʘʤ; 

ʇʨʠʪʦʯʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʫʢʘʟʘʥʥʳʝ 

ʧʦʤʝʱʝʥʠʷ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʫʪʝʧʣʝʥʥʫʶ ʟʘʩʣʦʥʢʫ, ʬʠʣʴʪʨ ʜʣʷ 

ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ, ʵʣʝʢʪʨʦʢʘʣʦʨʠʬʝʨ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʟʘʜʘʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʠʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʝʥʪʠʣʷʪʦʨ, 

ʰʫʤʦʛʣʫʰʠʪʝʣʴ ʚ ʥʘʧʦʨʥʦʡ ʯʘʩʪʠ. ɺʳʪʷʞʥʳʝ ʫʩʪʘʥʦʚʢʠ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʫʪʝʧʣʝʥʥʫʶ ʟʘʩʣʦʥʢʫ, ʚʝʥʪʠʣʷʪʦʨ, 

ʰʫʤʦʛʣʫʰʠʪʝʣʴ ʥʘ ʚʩʦʩʝ ʠ ʚ ʥʘʧʦʨʥʦʡ ʯʘʩʪʠ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʘ-

ʪʝʨʠʘʣʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢ-

ʮʠʡ ʟʜʘʥʠʷ ʧʦʜʩʪʘʥʮʠʠ, ʷʚʣʷʝʪʩʷ ï ʤʦʥʦʣʠʪʥʳʡ ʞʝʣʝʟʦʙʝʪʦʥ, 

ʢʣʘʩʩ ʙʝʪʦʥʘ ɹ25. 

ʊʘʢ ʢʘʢ ʚ ʟʜʘʥʠʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʷ-

ʱʝʝ ʰʫʤ ʠ ʚʠʙʨʘʮʠʠ, ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʫʶ ʞʝʩʪʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʥʦ-

ʣʠʪʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʰʚʦʚ ʠ ʩʪʳʢʦʚ ʥʝʩʫʱʠʭ ʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʯʪʦ ʚ ʮʝ-

ʣʦʤ ʧʦʚʳʩʠʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʞʝʩʪʢʦʩʪʴ. 

ʂʦʥʪʨʦʣʴ ʚʠʙʨʘʮʠʠ ʟʜʘʥʠʡ: ʟʘʱʠʪʘ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʠ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ɿʜʘʥʠʷ ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤ 

ʚʠʜʘʤ ʚʠʙʨʘʮʠʠ, ʢʘʢ ʦʪ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ (ʚʝʪʝʨ, ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʷ), ʪʘʢ ʠ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʪʨʘʥʩ-

ʧʦʨʪ).  

ʕʪʘ ʚʠʙʨʘʮʠʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʢʦʥʩʪʨʫʢʮʠʶ ʟʜʘʥʠʷ, ʩʥʠʞʘʷ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʥʝʩʫʱʫʶ ʩʧʦ-

ʩʦʙʥʦʩʪʴ.  

ʉʣʝʜʫʶʱʠʤ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʤʦʥʦʣʠʪʥʦʛʦ 

ʞʝʣʝʟʦʙʝʪʦʥʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʚʝʜʝʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦ-

ʦʨʫʞʝʥʠʡ ʩ ʨʘʟʣʠʯʥʦʡ ʛʝʦʤʝʪʨʠʝʡ, ʯʪʦ ʛʦʨʘʟʜʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʝʝ 

ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʥʝʪʠʧʦʚʦʡ ʧʨʦʝʢʪ.  
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ʅʘʧʨʠʤʝʨ, ʥʘ ʧʦʜʩʪʘʥʮʠʠ çʉʘʣʘʨʴʝʚʦè ʙʫʜʫʪ ʫʩʪʨʦʝʥʳ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʤʘʩʣʦʩʙʦʨʥʠʢʦʚ ʜʣʷ ʘʚʘʨʠʡʥʦʛʦ ʩʣʠʚʘ ʤʘʩʣʘ ʠʟ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʩʠʩʪʝʤʥʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ, ʢʦʪʦʨʫʶ ʛʦʨʘʟʜʦ ʧʨʦʱʝ ʠ ʜʝʰʝʚʣʝ ʨʝʘʣʠʟʦʚʘʪʴ ʚ 

ʤʦʥʦʣʠʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. 

ʈʠʩʫʥʦʢ 1 ï ʂʦʥʩʪʨʫʢʮʠʷ ʤʘʩʣʦʩʙʦʨʥʠʢʦʚ. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʞʝ ʤʘʨʢʠ ʙʝʪʦʥʘ ɹ25, ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʜʘʥʥʘʷ ʤʘʨʢʘ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʤʝʞʜʫ ʮʝʥʦʡ 

ʠ ʧʨʦʯʥʦʩʪʴʶ, ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʠ ʧʨʦʩʪʦʪʦʡ ʫʢʣʘʜʢʠ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʥʦ-

ʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʇʉ çʉʘʣʘʨʴʝʚʦè 

ʦʧʨʘʚʜʘʥʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʢʘʢ ʵʪʦ ʙʳʣʦ ʦʪʦʙʨʘʞʝʥʦ ʥʘ ʧʨʠʤʝʨʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʩʣʦʩʙʦʨ-

ʥʠʢʦʚ, ʥʦ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʨʦʢʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʚ ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʚʠʙʨʘʮʠʦʥʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʦʪ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ. ɻʨʘʤʦʪʥʳʡ ʧʦʜʙʦʨ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʵʢʦʥʦʤʠʢʠ ï ʦʩʥʦʚʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʝʜʴ ʯʝʤ ʜʝ-

ʰʝʚʣʝ ʠ ʢʘʯʝʩʪʚʝʥʥʝʝ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʦʙʲʝʢʪ, ʪʝʤ ʙʦʣʴʰʝ ʦʙʲʝʢ-

ʪʦʚ ʤʦʞʥʦ ʙʫʜʝʪ ʚʦʟʚʝʩʪʠ ʧʨʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʮʝʥʝ, ʯʪʦ ʧʨʦʜʚʠ-

ʥʝʪ ʵʢʦʥʦʤʠʢʫ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʚ ʩʪʨʘʥʝ. 
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ɼ. ʇ. ʃʦʮʤʘʥʦʚ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʉʆʃʅɽʏʅʆʁ 

ʕʅɽʈɻʀʀ ɼʃʗ ʉʀʉʊɽʄʓ ɻɺʉ ʏɸʉʊʅʆɻʆ ɼʆʄɸ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʯʠʩʪʳʤ ʠ 

ʥʘʠʙʦʣʝʝ ʥʝʠʩʯʝʨʧʘʝʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ, ʠʟʚʝʩʪʥʳʤ ʯʝʣʦʚʝʢʫ. ʀ 

ʜʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʣʥʝʯʥʳʝ 

ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʯʘʩʪʥʳʡ ʜʦʤ ʛʦʨʷʯʝʡ ʚʦʜʦʡ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʟʦʚʦʛʦ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʝʡ ʚ ʮʝʣʷʭ 

ʵʢʦʥʦʤʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ, 

ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ, ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴ. 
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SOLAR EFFICIENCY FOR PRIVATE HOME HOT WATER 

SYSTEM 

 

Abstract. Solar energy is the cleanest and most inexhaustible source of 

energy known to man. And to use it, solar water heaters should be installed 

to provide a private house with hot water without using gas or electric water 

heaters in order to save money. 

Key words: energy saving, hot water supply, solar power, water 

heater. 

 

ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʣʫʯʰʠʭ ʠʩʪʦʯ-

ʥʠʢʦʚ ʥʝʠʩʯʝʨʧʘʝʤʦʡ ʵʥʝʨʛʠʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ ʤʘʣʦ ʢʪʦ ʠ ʤʘʣʦ ʢʘʢ ʠʩʧʦʣʴʟʫʝʪ ʝʸ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. ɺ ʩʚʦʝʡ 

ʨʘʙʦʪʝ ʷ ʟʘʜʘʣʩʷ ʚʦʧʨʦʩʦʚ ʢʘʢ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʝʸ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʙʝʟ ʦʩʦʙʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ.  

ɼʣʷ ʥʘʛʨʝʚʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ (150 ʣʠʪʨʦʚ/ʩʫʪʢʠ ʠ 

ʙʦʣʝʝ) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʨʷʤʦʛʦ 

ʥʘʛʨʝʚʘ ʚʦʜʳ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ï ʩʦʣʥʝʯʥʳʝ ʚʦʜʦʥʘʛʨʝ-

ʚʘʪʝʣʠ, ʂʇɼ ʧʨʝʚʳʰʘʝʪ 90%. ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ 

ʩʦʣʥʝʯʥʳʭ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʝʡ ʜʣʷ ʧʨʷʤʦʛʦ ʥʘʛʨʝʚʘ ʚʦʜʳ ʩ ʦʜʥʦ-

ʢʦʥʪʫʨʥʦʡ ʩʭʝʤʦʡ: 

-ʇʣʦʩʢʠʝ ʩʦʣʥʝʯʥʳʝ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʠ; 

-ɺʦʜʦʥʘʛʨʝʚʘʪʝʣʠ ʩ ʚʘʢʫʫʤʥʳʤʠ ʪʨʫʙʢʘʤʠ  

ɺ ʧʣʦʩʢʠʭ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʷʭ ʪʝʧʣʦʠʟʦʣʷʮʠʷ ʞʠʜʢʦʩʪʠ ʦʪ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʝʣʝʢʪʠʚʥʳʭ ʧʦʢʨʳ-

ʪʠʡ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʪʝʢʣʘ ʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʷ. ʅʘʛʨʝʚ ʧʨʦʠʩ-

ʭʦʜʠʪ ʚ ʤʝʜʥʳʭ ʪʨʫʙʢʘʭ, ʧʦ ʢʦʪʦʨʳʤ ʪʝʯʝʪ ʚʦʜʘ. ɺ ʚʘʢʫʫʤʥʳʭ 
ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʥʘʛʨʝʚ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʩʝʣʝʢ-

ʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʡ ʢʦʣʙʳ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʚʦʜʘ ʥʘʛʨʝʚʘʝʪʩʷ ʚʥʫʪʨʠ ʚʘʢʫʫʤʥʦʡ ʪʨʫʙʢʠ, ʘ ʪʝʭʥʠʯʝʩʢʠʡ 

ʚʘʢʫʫʤ ʚ ʤʝʞʩʪʝʥʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʣʫʞʠʪ ʠʜʝʘʣʴʥʳʤ ʪʝʧʣʦ-

ʠʟʦʣʷʪʦʨʦʤ. ʋʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʨʷʤʦʛʦ ʥʘʛʨʝʚʘ ʚʦʜʳ (ʠ ʧʣʦʩʢʠʝ ʠ 

ʚʘʢʫʫʤʥʳʝ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʧʨʘʚʠʣʦ ʪʦʣʴʢʦ ʩʝʟʦʥʥʦ (ʩ ʤʘʷ ʧʦ 

ʩʝʥʪʷʙʨʴ) ʚ ʙʝʟʥʘʧʦʨʥʳʭ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʷʭ. ɺʦʜʘ ʚ ʥʠʭ ʚʳʩʪʫ-

ʧʘʝʪ ʠ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ, ʠ ʧʦʪʨʝʙʣʷʝʤʳʤ ʧʨʦʜʫʢʪʦʤ. ʎʠʨʢʫʣʷ-
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ʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʩʝʟʦʥʥʦʩʪʴ) ʩʦʢʨʘʱʘʝʪ 

ʤʝʩʪʘ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʪʘʢʠʭ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʝʡ (ʜʘʯʠ, ʩʝʟʦʥʥʳʝ 

ʛʦʩʪʠʥʠʮʳ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʙʘʟʳ ʦʪʜʳʭʘ, ʧʨʠʜʦʨʦʞʥʳʝ ʢʘʬʝ, 

ɸɿʉ, ʦʧʦʨʥʳʝ ʧʫʥʢʪʳ ɻɸʀ, ʧʘʩʝʢʠ, ʧʦʣʝʚʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʝ ʩʪʘʥʳ, ʫʜʘʣʝʥʥʳʝ ʦʪ ʢʦʤʤʫʥʠʢʘʮʠʡ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʧʣʦʱʘʜʢʠ). ʂʘʢ ʧʨʘʚʠʣʦ, ʙʝʟʥʘʧʦʨʥʳʝ ʩʦʣʥʝʯʥʳʝ ʚʦʜʦʥʘʛʨʝʚʘ-

ʪʝʣʠ ʦʙʦʠʭ ʪʠʧʦʚ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʫʞʝ ʚ ʩʙʦʨʝ ʩ ʙʘʢʘʤʠ-

ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʥʘʛʨʝʚʘʝʪʩʷ ʚʦʜʘ. ʂʨʦʤʝ ʵʪʦʛʦ ʫʪʝʧ-

ʣʝʥʠʝ ʙʘʢʘ-ʘʢʢʫʤʫʣʷʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʪʝʧʣʫʶ ʚʦʜʫ ʥʦ-

ʯʴʶ ʠ ʚ ʧʨʦʭʣʘʜʥʫʶ ʧʦʛʦʜʫ. ʇʣʦʱʘʜʴ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʠʥʩʦʣʷʮʠʠ ʚ ʤʝʩʪʝ 

ʫʩʪʘʥʦʚʢʠ ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʚʠʩʷʱʝʛʦ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ. ʆʪʜʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ 

ʦʨʠʝʥʪʘʮʠʶ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʧʦ ʩʪʦʨʦʥʘʤ ʩʚʝʪʘ ʠ ʧʦ ʫʛ-

ʣʫ ʥʘʢʣʦʥʘ ʢ ʛʦʨʠʟʦʥʪʫ. ʇʣʦʩʢʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʥʝ 

ʟʘʚʠʩʠʤʦ ʧʣʦʩʢʦʛʦ ʠʣʠ ʚʘʢʫʫʤʥʦʛʦ, ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ 

ʩʪʨʦʛʦ ʥʘ ʶʛ. ʉʣʝʜʠʪʝ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʧʨʠ ʧʨʦʭʦʞ-

ʜʝʥʠʠ ʩʦʣʥʮʘ ʧʦ ʥʝʙʦʩʢʣʦʥʫ ʠ ʣʝʪʦʤ ʠ ʟʠʤʦʡ ʧʣʦʩʢʦʩʪʴ ʢʦʣʣʝʢ-

ʪʦʨʘ ʥʝ ʟʘʪʝʥʷʣʘʩʴ ʧʦʩʪʦʨʦʥʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ. ʋʛʦʣ ʥʘʢʣʦʥʘ 

ʣʫʯʰʝ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʥʘʰʠʭ ʰʠʨʦʪʘʭ ʦʢʦʣʦ 45 ʛʨʘʜʫʩʦʚ. 

ɻʣʘʚʥʦʝ ʧʨʠ ʧʦʜʙʦʨʝ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʜʣʷ ʜʦʤʘ ʵʪʦ: 

- ʈʝʛʠʦʥ ʥʘʭʦʞʜʝʥʠʷ ʦʙʲʝʢʪʘ. ʆʧʨʝʜʝʣʷʝʪ ʩʦʣʥʝʯʥʦʝ ʠʟʣʫ-

ʯʝʥʠʝ, ʧʨʠʭʦʜʷʱʝʝʩʷ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʤʝʩʷ-

ʮʘʤ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʩʧʦʣʘʛʘʷ ʜʘʥʥʳʤʠ ʧʦ ʟʘ-

ʪʨʘʪʘʤ ʥʘ ɻɺʉ, ʤʦʞʥʦ ʧʦʥʷʪʴ ï ʩʢʦʣʴʢʦ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ 

ʢʦʣʣʝʢʪʦʨʦʚ ʜʣʷ ʜʦʤʘ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ;  

- ʂʦʣʠʯʝʩʪʚʦ ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʶʱʠʭ. ʆʧʨʝʜʝʣʷʝʪ ʦʙʲʝʤ 

ʙʘʢʘ-ʥʘʢʦʧʠʪʝʣʷ ʠʩʭʦʜʷ ʠʟ ʥʦʨʤ ʧʦʪʨʝʙʣʝʥʠʷ ʛʦʨʷʯʝʡ ʚʦʜʳ ʥʘ 

ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʈʝʘʣʴʥʦ ʦʜʠʥ ʯʝʣʦʚʝʢ ʚ ʜʝʥʴ ʨʘʩʭʦʜʫʝʪ 50-100 

ʣʠʪʨʦʚ ʛʦʨʷʯʝʡ ʚʦʜʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʩʝʤʴʠ ʠʟ ʪʨʝʭ ʯʝʣʦʚʝʢ 

ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʙʘʢ-ʘʢʢʫʤʫʣʷʪʦʨ ʥʘ 200-300 ʣʠʪʨʦʚ. 

ʃʫʯʰʝ ʙʨʘʪʴ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʤʝʪʴ 

ʨʝʟʝʨʚ ʤʦʱʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʫʶ ʪʘʢʠʝ ʧʨʦʩʪʳʝ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʦʙʝʩʧʝ-

ʯʠʪʴ ʩʝʙʷ ʛʦʨʷʯʝʡ ʚʦʜʦʡ ʜʣʷ ʦʜʥʦʛʦ ʩʝʙʷ ʠʣʠ ʙʦʣʴʰʦʡ ʩʝʤʴʠ. 

ʊʘʢʞʝ ʠʩʧʦʣʴʟʫʶ ʩʦʣʥʮʝ ʤʳ ʵʢʦʥʦʤʠʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʢʦʪʦʨʘʷ 

ʩʪʦʠʪ ʜʝʥʝʛ. ʇʦ ʤʦʠʤ ʧʦʜʩʯʸʪʘʤ ʚʳʰʣʦ, ʯʪʦ ʪʘʢʘʷ ʫʩʪʘʥʦʚʢʘ 
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ʤʦʞʝʪ ʦʢʫʧʠʪʴ ʩʝʙʷ ʟʘ 4-5 ʣʝʪ. ʏʪʦ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʧʦʢʘʟʘʪʝ-

ʣʝʤ. ʇʦʤʥʠʤ, ʯʪʦ ʩʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢʪʦʨʘ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ 

ʘʣʴʪʝʨʥʘʪʠʚʘ ʩʝʪʝʚʦʤʫ ʛʘʟʫ ʠʣʠ ʩʝʪʝʚʦʤʫ ʵʣʝʢʪʨʠʯʝʩʪʚʫ, ʘ ʪʦʣʴ-

ʢʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʣʴʥʦ ʩʵʢʦʥʦʤʠʪʴ ʥʘ ʛʦʨʷʯʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʠ ʩ 

ʠʭ ʧʦʤʦʱʴʶ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʛ.ʏʝʙʦʢʩʘʨʳ ʘʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦ-

ʣʫʯʠʣʘ ʦʙʲʝʤʥʘʷ ʢʣʘʜʢʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʦʚʠʜ-

ʥʦʩʪʴ ʦʙʣʠʮʦʚʦʯʥʦʡ ʜʝʢʦʨʘʪʠʚʥʦʡ ʢʣʘʜʢʠ. ɸʨʭʠʪʝʢʪʫʨʥʫʶ ʚʳ-

ʨʘʟʠʪʝʣʴʥʦʩʪʴ ʟʜʘʥʠʷʤ ʠ ʩʦʦʨʫʞʝʥʠʷʤ ʦʥʘ ʧʨʠʜʘʝʪ ʟʘ ʩʯʝʪ 

ʥʘʣʠʯʠʷ ʯʝʪʢʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ, ʦʙʨʘʟʫʷ ʦʨʥʘʤʝʥʪ, ʣʠʙʦ 

ʟʘ ʩʯʝʪ ʬʦʨʤ ʩ ʮʚʝʪʥʳʤʠ, ʬʘʢʪʫʨʥʳʤʠ ʠʣʠ ʨʝʣʴʝʬʥʳʤʠ ʵʣʝʤʝʥ-

ʪʘʤʠ, ʩ ʮʚʝʪʥʦʡ ʨʘʩʰʠʚʢʦʡ ʰʚʦʚ. ʉʣʦʞʥʦʩʪʴ ʝʝ ʠʩʧʦʣʥʝʥʠʷ 

ʢʨʦʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʙʦʣʝʝ ʪʨʫʜʦʸʤʢʘ, ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʩʪʦʠ-

ʤʦʩʪʴ ʩʳʨʴʷ ʠ ʪʨʝʙʫʝʪ ʚʳʩʦʢʠʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʥʘʚʳʢʠ ʨʘ-

ʙʦʯʠʭ-ʠʩʧʦʣʥʠʪʝʣʝʡ, ʯʝʤ ʧʨʠ ʦʙʳʯʥʦʡ ʢʣʘʜʢʝ [1-3]. 

ʇʨʠʤʝʨʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʝʤʥʦʡ ʢʣʘʜʢʠ ʚ ʛ.ʏʝʙʦʢʩʘʨʳ ʤʦ-

ʛʫʪ ʧʦʩʣʫʞʠʪʴ ɾʂ çʗʣʘʚè, ʞʠʣʦʡ ʨʘʡʦʥ çʅʦʚʳʡ ʛʦʨʦʜè, 5 ʤʠʢ-

ʨʦʨʘʡʦʥ; ɾʂ çʂʘʨʣʘ ʄʘʨʢʩʘè, ʫʣ.ʂ.ʄʘʨʢʩʘ; ɾʂ ʧʦ ʫʣ. ʇʠʨʦʛʦ-

ʚʘ, ʇʠʨʦʛʦʚʘ, 10ʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʥʝ ʪʨʘʜʠʮʠʦʥʥʦʝ, ʘ 

ʵʣʠʪʥʦʝ ʞʠʣʴʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʘʢʮʝʥʪʥʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ, ʢʦ-

ʪʦʨʦʝ ʩʪʘʥʦʚʠʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʜʦʤʠʥʘʪʘʤʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ 

ʛ. ʏʝʙʦʢʩʘʨʳ. ʆʧʨʝʜʝʣʝʥʥʘʷ ʯʘʩʪʴ ʜʦʤʦʚ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ ʫʞʝ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘʜʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʪʜʝʣʦʯʥʳʭ ʠ ʨʘʙʦʪ ʠ ʛʦʪʦʚʷʪ-

ʩʷ ʢ ʩʜʘʯʝ, ʥʝʢʦʪʦʨʳʝ ï ʥʘ ʩʪʘʜʠʠ çʥʫʣʝʚʦʛʦè ʮʠʢʣʘ.  

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ: ʦʙʲʝʤʥʘʷ ʢʣʘʜʢʘ ï ʵʪʦ ʦʜʠʥ ʠʟ ʩʧʦ-

ʩʦʙʦʚ ʧʨʠʚʥʝʩʪʠ ʷʨʢʦʩʪʴ ʠ ʥʦʚʠʟʥʫ ʚ ʬʘʩʘʜʥʳʝ ʨʝʰʝʥʠʷ ʟʜʘʥʠʡ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʜʦʤʠʥʘʥʪʘʤ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ʊʘʢ ʢʘʢ 

ʩʪʝʥʦʚʦʝ ʦʛʨʘʞʜʝʥʠʝ ʩ ʦʙʲʝʤʥʦʡ ʢʣʘʜʢʦʡ ʠʤʝʝʪ ʧʝʨʝʤʝʥʥʫʶ 

ʪʦʣʱʠʥʫ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʩʣʦʞʥʦʩʪʝʡ, ʥʘʧʨʠʤʝʨ, ʧʦʷʚʣʝʥʠʝ ʢʦʥʜʝʥʩʘʪʘ ʚʦ ʚʥʫʪ-
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ʨʝʥʥʠʭ ʩʣʦʷʭ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʟʤʝʥʝʥʠʝ ʚʥʫʪʨʝʥʥʝ-

ʛʦ ʨʝʞʠʤʘ ʧʦʤʝʱʝʥʠʷ ʟʜʘʥʠʷ ʠ çʚʝʩʪʠ ʩʝʙʷè ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʦʥʘ 

ʤʦʞʝʪ ʪʦʞʝ ʧʦ-ʨʘʟʥʦʤʫ. ʏʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ ʙʫʜʝʪ ʨʘʩʧʨʝʜʝʣʷʪʴ-

ʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʪʝʥʦʚʦʡ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʨʘʩʩʤʦʪ-

ʨʠʤ ʢʠʨʧʠʯʥʫʶ ʢʣʘʜʢʫ ʚ ɾʂ çʗʣʘʚè. ɼʣʷ ʵʪʦʛʦ ʚ ʃʀʈɸ-ʉɸʇʈ 

ʩʤʦʜʝʣʠʨʦʚʘʣʠ ʦʜʠʥ ʤʝʪʨ ʩʪʝʥʳ ʩ ʦʙʲʝʤʥʦʡ ʢʣʘʜʢʦʡ, ʨʘʟʙʠʣʠ ʝʝ 

ʥʘ ʩʝʢʫʱʠʝ ʧʣʘʩʪʠʥʳ, ʟʘʜʘʣʠ ʤʘʪʝʨʠʘʣʳ ʩ ʠʭ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ ʚʦʟ-

ʜʫʭʘ ʜʣʷ ʟʠʤʥʝʛʦ (ʩʣʝʚʘ) ʠ ʣʝʪʥʝʛʦ (ʩʧʨʘʚʘ) ʚʘʨʠʘʥʪʦʚ (ʨʠʩ.1) 

ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: 

- ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʦʡ ʧʷʪʠʜʥʝʚʢʠ ʩ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 0,98 - ὸȟ
̖̏̌ σςᴈ (ʪʘʙʣ.3.1, 

ʛ. ʏʝʙʦʢʩʘʨʳ, [4]); 

- ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 0,98 - ὸȟ
̓̆̐ ςχᴈ 

(ʪʘʙʣ.3.1, ʛ. ʏʝʙʦʢʩʘʨʳ, [4]); 

- ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ‌̃ ψȟχ
ˏ̓

̍
Ͻᴈ ̓ ́̂̌Ȣ 4, ʧ.1, [5]); 

- ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʛʨʘʞ-

ʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ‌̃ ςσ
ˏ̓

̍
Ͻᴈ ̓ ́̂̌Ȣ 6, ʧ.1, [5]); 

- ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ ὸ̃ ςς ᴈ; 

ʊʘʙʣʠʮʘ 1 ï ʉʦʩʪʘʚ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʝʥʳ 

ˉ 

ʧ/ʧ 
ʉʣʦʡ 

ʊʦʣʱʠ-

ʥʘ, ʤʤ 

ʊʝʧʣʦʧʨʦʚʦʜ-

ʥʦʩʪʴ, 

 ˏȾ̓̍ Ͻᴈ 

ʈʘʟʤʝʨ ʠ 

ʰʘʛ 

ʧʣʘʩʪʠʥʳ 

1 

ʂʣʘʜʢʘ ʠʟ ʢʝʨʘʤʠʯʝʩʢʦʛʦ 

ʧʫʩʪʦʪʥʦʛʦ ʢʠʨʧʠʯʘ ʥʘ ʮʝ-

ʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʤ ʨʘʩʪʚʦʨʝ 

250 0,420 0,05 ʤ ʭ5 

2 ɺʦʟʜʫʰʥʘʷ ʧʨʦʩʣʦʡʢʘ 50 0,35 0,05 ʤ ʭ1 

3 
ʇʣʠʪʳ ʤʠʥʝʨʘʣʦʚʘʪʥʳʝ ʥʘ 

ʩʠʥʪʝʪʠʯʝʩʢʦʤ ʩʚʷʟʫʶʱʝʤ 
150 0,054 0,05 ʤ ʭ3 

4 

ʂʣʘʜʢʘ ʠʟ ʛʣʠʥʷʥʦʛʦ ʦʙʳʢ-

ʥʦʚʝʥʥʦʛʦ ʢʠʨʧʠʯʘ ʥʘ ʮʝ-

ʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʤ ʨʘʩʪʚʦʨʝ 

250 0,520 0,05 ʤ ʭ5 

5 
ʄʝʪʘʣʣʠʯʝʩʢʠʡ ʘʨʤʘʪʫʨʥʳʡ 

ʩʪʝʨʞʝʥʴ1 
5ɲ 58 L=0,55 ʤ 

 



109 

ʇʨʠʤʝʯʘʥʠʝ:  
1 ɿʜʝʩʴ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʘʨʤʘʪʫʨʥʳʡ ʩʪʝʨʞʝʥʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʟʘʠʤʥʫʶ ʨʘʙʦʪʫ ʤʥʦʛʦʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʝʥʳ, ʪʦ ʝʩʪʴ ʩʚʷ-

ʟʳʚʘʝʪ ʚʤʝʩʪʝ ʦʙʣʠʮʦʚʦʯʥʳʡ ʩʣʦʡ ʠ ʫʪʝʧʣʠʪʝʣʴ ʩ ʥʝʩʫʱʠʤ ʩʣʦ-

ʝʤ. 
2 ɺ ʨʘʩʯʝʪʘʭ ʩʠʩʪʝʤʘ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʩʪʘʪʠʯʝʩʢʠ ʧʦʩʪʦ-

ʷʥʥʘʷ, ʘ ʥʝ ʠʟʤʝʥʷʝʤʘʷ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʦ ʚʨʝ-

ʤʝʥʠ. 

 

       
ʈʠʩʫʥʦʢ 1 ï ʌʦʪʦ ʦʙʲʝʤʥʦʡ ʢʣʘʜʢʠ ʚ ɾʂ çʗʣʘʚè  

 

  
ʈʠʩʫʥʦʢ 2 ï ʄʦʟʘʠʢʘ ʥʘʟʥʘʯʝʥʥʳʭ ʞʝʩʪʢʦʩʪʝʡ ʠ ʠʟʦʧʦʣʷ 

ʪʝʤʧʝʨʘʪʫʨ 

 

ʀʩʭʦʜʷ ʠʟ ʨʠʩ.2 ʚʠʜʥʦ, ʯʪʦ ʧʝʨʝʭʦʜ ʠʟ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʟʦʥʝ ʚʦʟʜʫʰʥʦʡ ʧʨʦ-

ʩʣʦʡʢʠ ʠ ʫʪʝʧʣʠʪʝʣʷ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʢʦʥʜʝʥʩʠʨʫʶʱʘʷʩʷ 

ʚʣʘʛʘ, ʙʫʜʝʪ ʥʝ ʥʘʢʘʧʣʠʚʘʪʴʩʷ, ʘ ʧʦʥʝʤʥʦʛʫ ʠʩʧʘʨʷʪʴʩʷ, ʘ ʪʘʢʞʝ 

ʛʣʘʚʥʳʝ ʵʣʝʤʝʥʪʳ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʠʣʴʥʦ ʥʝ ʧʦ-

ʩʪʨʘʜʘʶʪ ʦʪ ʝʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ. ɿʥʘʯʠʪ ʢʦʥʩʪʨʫʢʮʠʷ 
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ʩʪʝʥʦʚʦʡ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜʦʙʨʘʥʘ ʧʨʘʚʠʣʴʥʦ. 

ɽʩʣʠ ʧʦʧʨʦʙʦʚʘʪʴ ʥʝʤʥʦʛʦ ʠʟʤʝʥʠʪʴ ʜʘʥʥʫʶ ʢʦʥʩʪʨʫʢʪʠʚ-

ʥʫʶ ʩʭʝʤʫ, ʩʜʝʣʘʚ ʝʝ ʦʙʣʝʛʯʝʥʥʦʡ ʟʘ ʩʯʝʪ ʜʦʙʘʚʣʝʥʠʷ ʚ ʟʦʥʝ 

ʫʪʝʧʣʠʪʝʣʷ ʢʠʨʧʠʯʥʳʭ ʜʠʘʬʨʘʛʤ (ʨʠʩ.3). ʊʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʟ-

ʣʠʰʥʷʷ ʚʣʘʛʘ ʙʫʜʝʪ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʪʘʢʞʝ ʚ ʟʦʥʝ ʚʦʟʜʫʰʥʦʡ ʧʨʦ-

ʩʣʦʡʢʠ ʠ ʫʪʝʧʣʠʪʝʣʷ, ʥʦ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʪʘʤ ʢʠʨʧʠʯʥʳʭ ʜʠʘʬʨʘʛʤ 

ʝʝ ʠʩʧʘʨʝʥʠʝ ʦʢʘʞʝʪʩʷ ʟʘʪʨʫʜʥʝʥʦ, ʘ ʪʘʢʞʝ ʵʪʘ ʚʣʘʛʘ ʢʘʧʠʣʣʷʨʥʦ 

ʧʝʨʝʜʘʩʪʩʷ ʥʘ ʦʩʥʦʚʥʦʡ ʢʠʨʧʠʯʥʳʡ ʩʣʦʡ, ʪʝʤ ʩʘʤʳʤ ʤʝʜʣʝʥʥʦ 

ʝʛʦ ʨʘʟʨʫʰʘʷ. ʀʟʦʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨ ʚ ʵʪʠʭ ʤʝʩʪʘʭ ʘʢʪʠʚʥʦ 

ʤʝʥʷʶʪʩʷ, ʦʙʨʘʟʫʷ çʚʦʣʥʫè. 

 
ʈʠʩʫʥʦʢ 3 ï ʄʦʟʘʠʢʘ ʥʘʟʥʘʯʝʥʥʳʭ ʞʝʩʪʢʦʩʪʝʡ ʠ ʠʟʦʧʦʣʷ 

ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʚʘʨʠʘʥʪʘ ʩ ʜʠʘʬʨʘʛʤʘʤʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʛʨʘʞʜʘʶʱʠʭ ʩʪʝʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ 

ʞʠʣʳʭ ʜʦʤʦʚ ɾʂ çʗʣʘʚè ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʥʦ-

ʛʦʩʣʦʡʥʦʡ ʩʪʝʥʳ ʚʳʧʦʣʥʝʥʳ. ʂʦʥʜʝʥʩʘʪ ʙʫʜʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ 

ʦʙʣʘʩʪʠ ʚʦʟʜʫʰʥʦʡ ʧʨʦʩʣʦʡʢʠ ʠ ʯʘʩʪʠʯʥʦ ʚ ʦʙʣʘʩʪʠ ʫʪʝʧʣʠʪʝʣʷ. 

ɺ ʵʪʦʤ ʤʳ ʫʙʝʜʠʣʠʩʴ, ʙʣʘʛʦʜʘʨʷ ʩʦʟʜʘʥʠʶ BIM-ʤʦʜʝʣʠ ʚ ʃʀ-

ʈɸ-ʉɸʇʈ, ʛʜʝ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʩʤʦʜʝʣʠʨʦʚʘʪʴ, ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʩʣʦʠ ʩʪʝʥʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʠ ʦʙʦʩʥʦʚʘʥ-

ʥʦʤ ʧʦʜʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʪʦʣʱʠʥ ʦʙʲʝʤ-

ʥʫʶ ʢʣʘʜʢʫ ʤʦʞʥʦ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʦ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʠʧʦʚʦʡ ʢʣʘʜʢʦʡ, ʦʥʘ ʙʦʣʝʝ ʚʳʨʘʟʠʪʝʣʴʥʘ, 

ʪʘʢʪʠʣʴʥʘ, ʚʠʟʫʘʣʴʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʘ ʟʘ ʩʯʝʪ ʬʘʢʪʫʨʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʝ ʪʨʫʜʦʟʘʪʨʘʪʳ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʢʦ-

ʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʧʨʘʚʜʳʚʘʝʪ ʩʚʦʝʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ, ʥʦ-

ʚʠʟʥʦʡ, ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʠʩʧʦʣʥʝʥʠʝʤ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʇʝʪʨʦʚʘ ɺʘʣʝʨʠʷ ɺʘʣʝʨʴʝʚʥʘ ï ʩʪʫʜʝʥʪ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʏʫ-

ʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ.  

ʉʘʢʤʘʨʦʚʘ ʃʘʨʠʩʘ ɸʣʝʢʩʝʝʚʥʘ  ï ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʳ ʘʨʭʠ-

ʪʝʢʪʫʨʳ ʠ ʜʠʟʘʡʥʘ ʩʨʝʜʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

ɽ.ɺ. ʉʘʨʙʘʝʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 
çɺʓʉʆʊʅʆɽ ɿɼɸʅʀɽ 200ʄ ʀɻʆʃʔʏɸʊʆʁ ʌʆʈʄʓè. 

ʇʈʆɹʃɽʄʓ ɺʆɿɺɽɼɽʅʀʗ ɺʓʉʆʊʅʆɻʆ ɿɼɸʅʀʗ 

ʀɻʆʃʔʏɸʊʆʁ ʌʆʈʄʓ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʩʪʘʣʦ ʦʙʳʯʥʦʡ 

ʧʨʘʢʪʠʢʦʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʤʳʰʣʝʥʥʦ-ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʚ ʤʠʨʝ. ʅʘʣʠ-

ʯʠʝ ʚʳʩʦʪʦʢ ʧʦʚʳʰʘʝʪ ʧʨʝʩʪʠʞ ʛʦʨʦʜʘ ʠ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʚʦʧʨʦʩ 

ʥʝʜʦʩʪʘʪʢʘ ʩʚʦʙʦʜʥʦʛʦ ʤʝʩʪʘ ʚ ʤʝʛʘʧʦʣʠʩʘʭ, ʧʦʵʪʦʤʫ ʠʥʪʝʨʝʩ ʢ ʚʦʧʨʦ-

ʩʫ ʚʳʩʦʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝ-

ʜʝʥʳ ʧʨʠʤʝʨʳ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʠʛʦʣʴʯʘʪʦʡ ʬʦʨʤʳ. ʂʣʶʯʝʚʳʝ ʤʦʤʝʥ-

ʪʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʳʩʦʪʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʜʨʦ ʞʝʩʪʢʦʩʪʠ, ʩʪʚʦʣʴʥʦ-ʢʘʨʢʘʩʥʘʷ ʩʠʩʪʝʤʘ, 

https://ялав.рф/
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ʧʣʘʥ, ʢʣʘʩʩ ʙʝʪʦʥʘ, ʬʫʥʜʘʤʝʥʪ, ʧʘʨʢʦʚʢʘ. 
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çHIGH -RISE BUILDING 20M NEEDLE -SHAPEDè 

PROBLEMS OF ERECTING A NEEDLE -SHAPED 

 HIGH -RISE BUILDING  

 

Abstract. The construction of high-rise buildings has become a com-

mon practice in most industrialized countries in the world. The presence of 

high-rise buildings increases the prestige of the city and allows you to solve 

the problem of lack of free space in megacities; therefore, interest in the 

issue of high-rise construction is constantly increasing. The article provides 

examples of needle-shaped high-rise buildings. Key points in the design of 

high-rise buildings. 

 Key words: core of rigidity, trunk-frame system, plan, concrete grade, 

foundation, parking. 
 

ɺʳʩʦʪʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʟʜʘ-

ʥʠʡ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʠʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʣʶʜʝʡ ʠ ʙʠʟ-

ʥʝʩ-ʮʝʥʪʨʦʚ, ʛʜʝ ʨʘʟʤʝʱʘʶʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠʝ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʚʳʩʦʪʦʢ ʥʝʦʩʧʦʨʠʤʳ. ʅʘ ʦʜ-

ʥʦʤ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʦʬʠʩʳ, ʛʦʩʪʠʥʠʮʳ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʦʙʲʝʢʪʳ ʩʬʝʨʳ ʫʩʣʫʛ ʠ ʦʪʜʳʭʘ, 

ʯʪʦ ʩʦʟʜʘʸʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʜʣʷ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. 

 ʇʨʠʤʝʨʳ: 

1. ɺʩʝʤʠʨʥʳʡ ʪʦʨʛʦʚʳʡ ʮʝʥʪʨ 2 (ʘʥʛʣ. 2 World Trade 

Center), ʠʟʚʝʩʪʥʳʡ ʪʘʢʞʝ ʧʦ ʩʚʦʝʤʫ ʘʜʨʝʩʫ ʢʘʢ ɻʨʠʥʚʠʯ-ʩʪʨʠʪ, 

200 ð ʧʣʘʥʠʨʫʝʤʳʡ ʥʝʙʦʩʢʨʸʙ ʚ ʥʦʚʦʤ ʢʦʤʧʣʝʢʩʝ ɺʩʝʤʠʨʥʦʛʦ 

ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʘ, ʩʪʨʦʷʱʝʤʩʷ ʚ ʥʠʞʥʝʤ ʄʘʥʭʵʪʪʝʥʝ (ʅʴ-ʁ

ʁʦʨʢ, ʉʐɸ) 

2. Mode Gakuen Spiral Towers ð 170-ʤʝʪʨʦʚʳʡ ʠ 36-

ʵʪʘʞʥʳʡ ʥʝʙʦʩʢʨʸʙ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦ ʘʜʨʝʩʫ 4-27-1 ʄʝʡʝʢʠ, 

ʨʘʡʦʥ ʅʘʢʘʤʫʨʘ.  

3. ʍʨʫʩʪʘʣʴʥʳʡ ʩʦʙʦʨ (ʘʥʛʣ. Crystal Cathedral) ð ʧʨʦʪʝ-

ʩʪʘʥʪʩʢʘʷ ʤʝʛʘ ʮʝʨʢʦʚʴ ʚ ʛʦʨʦʜʝ ɻʘʨʜʝʥ-ɻʨʦʚ. ɿʜʘʥʠʝ ʧʦʩʪʨʦʝʥʦ 

ʧʦ ʧʨʦʝʢʪʫ ʠʟʚʝʩʪʥʦʛʦ ʘʨʭʠʪʝʢʪʦʨʘ ʌʠʣʠʧʘ ɼʞʦʥʩʦʥʘ. ʇʨʠ 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D1%8B%D0%B9_%D1%82%D0%BE%D1%80%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D1%86%D0%B5%D0%BD%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D1%8B%D0%B9_%D1%82%D0%BE%D1%80%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D1%86%D0%B5%D0%BD%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BD%D1%85%D1%8D%D1%82%D1%82%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%9D%D1%8C%D1%8E-%D0%99%D0%BE%D1%80%D0%BA
https://ru.wikipedia.org/wiki/%D0%9D%D1%8C%D1%8E-%D0%99%D0%BE%D1%80%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D1%91%D0%BD%D0%BD%D1%8B%D0%B5_%D0%A8%D1%82%D0%B0%D1%82%D1%8B_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%B0%D0%BA%D0%B0%D0%BC%D1%83%D1%80%D0%B0_(%D0%9D%D0%B0%D0%B3%D0%BE%D1%8F)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B3%D0%B0%D1%86%D0%B5%D1%80%D0%BA%D0%BE%D0%B2%D1%8C
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D1%80%D0%B4%D0%B5%D0%BD-%D0%93%D1%80%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%BE%D0%BD%D1%81%D0%BE%D0%BD,_%D0%A4%D0%B8%D0%BB%D0%B8%D0%BF
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ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʙʦʣʝʝ 10 000 ʧʨʷʤʦʫʛʦʣʴʥʳʭ 

ʩʪʝʢʣʷʥʥʳʭ ʙʣʦʢʦʚ. ʎʝʨʢʦʚʴ ʤʦʞʝʪ ʚʤʝʱʘʪʴ ʜʦ 2900 ʧʨʠʭʦʞʘʥ. 

4. Dubai City Tower ð ʚʝʨʪʠʢʘʣʴʥʳʡ ʛʦʨʦʜ, ʢʦʪʦʨʳʡ ʩʦ-

ʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʙʘʰʝʥ. ʉʦʝʜʠʥʝʥʠʝ 

ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʢʘʞʜʳʝ 100 ʵʪʘʞʝʡ (ʚʩʝʛʦ ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʦ 400). 

  
 

ʈʠʩ. 1 

ɿʜʘʥʠʝ ʚ ʧʨʦʛʨʘʤʤʝ 

ʃʠʨʘ-ʉʘʧʨ 

ʈʠʩ. 2                                                  

3D  ʚʠʜ 

ʈʠʩ.3 

ʈʘʟʨʝʟ 

 

ɿʜʘʥʠʝ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʦ ʚ ʩʪʚʦʣʴʥʦ-ʢʘʨʢʘʩʥʦʡ ʩʠʩʪʝʤʝ ʠʟ 

ʩʪʘʣʴʥʦʛʦ ʢʘʨʢʘʩʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʷʜʨʘ ʞʝʩʪʢʦʩʪʠ ʩʦ ʩʣʝʜʫ-

ʶʱʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ:  

ʌʫʥʜʘʤʝʥʪ: ʩʚʘʡʥʦ-ʧʣʠʪʥʳʡ. ʆʪʤʝʪʢʘ ʚʝʨʭʘ ʧʣʠʪʳ - -

16,000. ʆʪʤʝʪʢʘ ʥʠʟʘ ʧʣʠʪʳ ʟʜʘʥʠʡ - -17,400. ʆʪʤʝʪʢʘ  ʟʝʤʣʠ ï 

4400.  

ʂʣʘʩʩ ʙʝʪʦʥʘ: ʜʣʷ ʧʣʠʪʳ ï ɺ60, ʜʣʷ ʩʚʘʡ ï ɺ35. ʂʦʣʦʥʥʳ: 

ʩʝʯʝʥʠʝ ï ʧʨʦʢʘʪʥʳʡ ʜʚʫʪʘʚʨ ʜʣʷ ʢʦʣʦʥ ʧʦʜʟʝʤʥʳʭ ʵʪʘʞʝʡ, 1- 

10 ʵʪʘʞʝʡ ʅɼ 400ʭ463, 11-20 ʅɼ400ʭ421, 21-30 40ʂ5, 31-40 

40ʂ2, 41-53 35ʂ1, ʤʘʪʝʨʠʘʣ ï ʉ590 ʜʣʷ -2-20 ʵʪʘʞʝʡ, ʉ440 ʜʣʷ 

ʦʩʪʘʣʴʥʳʭ ʵʪʘʞʝʡ. ɺʳʩʦʪʘ ʢʦʣʦʥʥ - 3,6 ʤ, 6,6 ʤ, 3,3 ʤ ʠ 3,8 ʤ. 

ɻʣʘʚʥʳʝ ʙʘʣʢʠ: ʩʝʯʝʥʠʝ ï ʧʨʦʢʘʪʥʳʡ ʜʚʫʪʘʚʨ 35ɹ1 ʠ 40ɹ1. ʇʦ-

ʢʨʳʪʠʝ ʠ ʧʝʨʝʢʨʳʪʠʷ ʩʦʩʪʦʷʪ ʠʟ ʧʨʦʛʦʥʦʚ (ʩʝʯʝʥʠʝ ïh ʚʝʣʣʝʨ 

16), ʫʣʦʞʝʥʥʳʭ ʧʦ ʛʣʘʚʥʳʤ ʙʘʣʢʘʤ, ʧʨʦʬʥʘʩʪʠʣʘ ʅ-75-750-0,8, 
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ʫʣʦʞʝʥʥʦʛʦ ʧʦ ʧʨʦʛʦʥʘʤ, ʠ ʟʘʣʠʚʢʠ ʠʟ ʙʝʪʦʥʘ ʢʣʘʩʩʘ ɺ15 ʧʦ 

ʧʨʦʬʥʘʩʪʠʣʫ ʪʦʣʱʠʥʦʡ 120 ʤʤ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʩʪʘʣʴ-

ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ ʢʦʨʨʦʟʠʠ ʥʝʦʙʭʦʜʠʤʘ ʠʭ ʦʙʨʘʙʦʪʢʘ ʘʥʪʠ-

ʢʦʨʨʦʟʠʦʥʥʳʤ ʩʦʩʪʘʚʦʤ. ʗʜʨʦ ʞʝʩʪʢʦʩʪʠ ʚʳʧʦʣʥʝʥʦ ʠʟ ʤʦʥʦ-

ʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ (ʙʝʪʦʥ ʢʣʘʩʩʘ ɺ35, ʧʨʦʜʦʣʴʥʘʷ ʘʨʤʘʪʫʨʘ 

Ï20). ʇʦʢʨʳʪʠʝ ʧʦʣʦʚ ʚ ʥʦʤʝʨʘʭ ʠ ʢʦʨʠʜʦʨʘʭ ʵʪʘʞʝʡ ʩ ʥʦʤʝʨʘ-

ʤʠ- ʢʦʚʨʦʣʠʥ ʧʦ ʧʦʣʠʫʨʝʪʘʥʦʚʦʡ ʧʦʜʢʣʘʜʢʝ. ʇʦʢʨʳʪʠʝ ʚ ʣʠʬʪʦ-

ʚʳʭ ʭʦʣʣʘʭ, ʧʦʤʝʱʝʥʠʷʭ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʠ ʧʨ. ï ʢʝʨʘʤʠʯʝʩʢʘʷ 

ʫʜʘʨʦʧʨʦʯʥʘʷ ʤʘʪʦʚʘʷ ʧʣʠʪʢʘ. ɺ ʧʦʤʝʱʝʥʠʷʭ ʩʘʥʫʟʣʦʚ, ʤʦʝʯ-

ʥʳʭ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʣʦʡ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ï ʩʘʤʦʢʣʝ-

ʷʱʘʷʩʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ ʊʝʭʥʦʥʠʢʦʣʴ.  

ʆʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʝ 

ʆʩʥʦʚʥʳʝ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʜʘʥʠʷ: ʈʘʟ-

ʤʝʨ ʟʜʘʥʠʷ ʚ ʦʩʷʭ 1/2 ï 13/2, 14/2-26/2 ï 66,56 ʤ.ɺ ʦʩʷʭ 27/2 ï 

39/2 ï 66,62 ʤ. ɺʳʩʦʪʘ ʵʪʘʞʝʡ: ʧʦʜʟʝʤʥʳʝ ʵʪʘʞʠ ï 3,6 ʤ; 1-ʡ 

ʵʪʘʞ (ʮʦʢʦʣʴʥʳʡ ʵʪʘʞ) - 6,6 ʤ; 2-62 ʵʪʘʞʠ- 3,3 ʤ. ʇʨʠʚʷʟʢʘ ʢʦ-

ʣʦʥʥ ʧʦ ʚʩʝʤ ʦʩʷʤ ʧʨʠʥʷʪʘ 0 ʤʤ. 

ʉ 1 ʦʛʦ ʧʦ 5 ʵʪʘʞ ʪʦʨʛʦʚʘʷ ʯʘʩʪʴ- ʜʦ ʦʪʤʝʪʢʠ 16,500. ʉ 6 

ʵʪʘʞʘ ʧʦ 26 ʵʪʘʞ ʦʬʠʩʳ. (ɸ ʠʤʝʥʥʦ ʩ ʦʪʤʝʪʢʠ 16,500 ʜʦ ʦʪʤʝʪʢʠ 

82,500) ʉ 27 ʵʪʘʞʘ ʩ ʦʪʤʝʪʢʠ 85,800 ʜʦ ʦʪʤʝʪʢʠ 201,300 ʜʦ 62 

ʵʪʘʞʘ ʞʠʣʦʝ ʧʦʤʝʱʝʥʠʷ. ʉ ʦʪʤʝʪʢʠ 204,600 ʜʦ 234 300 ʠʜʝʪ 

ʚʳʰʢʘ.   

ɿʜʘʥʠʝ ʨʘʟʜʝʣʝʥʦ ʥʘ 4 ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ: ʧʦʤʝʱʝʥʠʷ 

ʛʦʩʪʠʥʠʮʳ (ʥʦʤʝʨʘ, ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʝʪʠʪʝʣʝʡ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʦʤʝʱʝʥʠʷ ʛʦʩʪʠʥʠʮʳ); ʧʦʤʝʱʝʥʠʷ ʨʝʩʪʦ-

ʨʘʥʘ (ʦʙʝʜʝʥʥʳʡ ʟʘʣ, ʧʦʤʝʱʝʥʠʷ ʢʫʭʥʠ); ʧʦʤʝʱʝʥʠʷ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ, ʧʘʨʢʦʚʢʘ. ʅʦʤʝʨʘ ʛʦʩʪʠʥʠʮʳ ʨʘʩʧʦʣʦ-

ʞʝʥʳ ʥʘ 29-42 ʵʪʘʞʘʭ ʟʜʘʥʠʷ.  

ʇʣʦʱʘʜʠ ʥʦʤʝʨʦʚ: ʩʪʘʥʜʘʨʪ ʦʜʥʦʤʝʩʪʥʳʡ ï 26,2 ʤ2, ʩʪʘʥ-

ʜʘʨʪ ʜʚʫʭʤʝʩʪʥʳʡ ï 33,0-34,7 ʤ2, ʩʪʘʥʜʘʨʪ ʪʨʝʭʤʝʩʪʥʳʡ ï 45,4-

46,6 ʤ2, ʩʪʘʥʜʘʨʪ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʜʚʫʭʤʝʩʪʥʳʡ ï 32,9 ʤ2, ʩʪʘʥʜʘʨʪ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʪʨʝʭʤʝʩʪʥʳʡ - 43,3 ʤ2, ʩʪʫʜʠʷ ʦʜʥʦʤʝʩʪʥʳʡ - 

30,1-32,0 ʤ2, ʩʪʫʜʠʷ ʜʚʫʭʤʝʩʪʥʳʡ ï 38,7 ʤ2,ʣʶʢʩ ʦʜʥʦʤʝʩʪʥʳʡ 

ï 54,6 ʤ2, ʣʶʢʩ ʜʚʫʭʤʝʩʪʥʳʡ ï 59,1-61,8 ʤ2, ʩʶʠʪ ʦʜʥʦʤʝʩʪʥʳʡ 

- 109,2 ʤ2, ʩʶʠʪ ʜʚʫʭʤʝʩʪʥʳʡ ï 120,9 ʤ2. ʊʘʢʞʝ ʥʘ ʵʪʠʭ ʵʪʘʞʘʭ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʤʝʱʝʥʠʷ ʧʦʵʪʘʞʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʛʦʩʪʠʥʠʮʳ. 

ʂʦʤʤʫʥʠʢʘʮʠʠ ʥʘ ʵʪʘʞʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʯʝʨʝʟ ʢʦʨʠʜʦʨʳ ʰʠ-
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ʨʠʥʦʡ 2 ʤ.-1, 3,13,28,44,53,62 ʵʪʘʞʠ ʷʚʣʷʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʵʪʘʞʘʤʠ. 

 ʅʘ 2 ʵʪʘʞʝ ʟʜʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʚʝʩʪʠʙʶʣʴ ʛʦʩʪʠʥʠʮʳ, ʧʦ-

ʤʝʱʝʥʠʷ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʝʪʠʪʝʣʝʡ ʛʦʩʪʠʥʠʮʳ (ʟʘʣ ʦʞʠʜʘ-

ʥʠʷ, ʩ/ʫ, ʪʦʨʛʦʚʳʝ ʟʘʣʳ, ʦʪʜʝʣʝʥʠʝ ʙʘʥʢʘ, ʧʘʨʠʢʤʘʭʝʨʩʢʘʷ-ʩʘʣʦʥ, 

ʧʫʥʢʪ ʦʙʤʝʥʘ ʚʘʣʶʪ, ʩʣʫʞʙʘ ʟʘʢʘʟʦʚ ʙʠʣʝʪʦʚ), ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʟʘʣ ʨʝʩʪʦʨʘʥʘ ʥʘ 300 ʤʝʩʪ, ʙʘʥʢʝʪʥʳʡ ʟʘʣ ʥʘ 50 

ʤʝʩʪ, ʢʫʭʥʷ ʨʝʩʪʦʨʘʥʘ. ʂʦʤʤʫʥʠʢʘʮʠʠ ʥʘ ʵʪʘʞʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʯʝʨʝʟ ʢʦʨʠʜʦʨʳ ʰʠʨʠʥʦʡ 3 ʤ. ʅʘ 1 ʵʪʘʞʝ ʟʜʘʥʠʷ (ʮʦʢʦʣʴʥʳʡ 

ʵʪʘʞ) ʨʘʩʧʦʣʦʞʝʥʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʦʤʝʱʝʥʠʷ ʛʦʩʪʠʥʠʮʳ, 

ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ ʛʦʩʪʠʥʠʮʳ, ʢʫʭʥʷ ʨʝʩʪʦʨʘʥʘ, ʧʦʤʝʱʝʥʠʷ 

ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ. ʂʦʤʤʫʥʠʢʘʮʠʠ ʥʘ ʵʪʘʞʝ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʯʝʨʝʟ ʢʦʨʠʜʦʨʳ ʰʠʨʠʥʦʡ 2 ʤ.  

ʅʘ -2,-3,-4 ʵʪʘʞʝ ʨʘʩʧʦʣʦʞʝʥʘ ʧʘʨʢʦʚʢʘ ʥʘ 240 ʤʘʰʠʥ. ʇʦ-

ʵʪʘʞʥʘʷ ʩʚʷʟʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ ï ʣʠʬʪʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 14 ʰʪʫʢ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 1275 

ʢʛ. ʇʦʵʪʘʞʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 2 ʣʠʬʪʦʚ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 1275 

ʢʛ ʠ ʣʝʩʪʥʠʮʳ. ɼʣʷ ʩʚʷʟʠ ʢʫʭʥʠ ʨʝʩʪʦʨʘʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ 2 

ʵʪʘʞʝ ʟʜʘʥʠʷ, ʠ ʢʫʭʥʠ ʨʝʩʪʦʨʘʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ 1 ʵʪʘʞʝ 

ʟʜʘʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 2 ʧʦʜʲʝʤʥʠʢʘ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 100 

ʢʛ, 2 ʣʠʬʪʘ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 1275 ʢʛ, ʣʝʩʪʥʠʮʘ. ʇʨʠ ʚʭʦʜʝ ʚ 

ʛʦʩʪʠʥʠʮʫ ʧʨʝʜʫʩʤʦʪʨʝʥ ʚʲʝʟʜ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʪʨʦʪʫʘʨ ʩ 

ʫʢʣʦʥʦʤ 8%.  

 

 

   
ʈʠʩ 4 

ʇʣʘʥ ʥʘ ʦʪʤʝʪʢʝ 

0.000 

ʈʠʩ 5 

ʇʣʘʥ ʮʦʢʦʣʴʥʦʛʦ 

ʵʪʘʞʘ, 

ʥʘ ʦʪʤʝʪʢʝ -4.400 

ʈʠʩ 6 

ʇʣʘʥ ʧʘʨʢʦʚʢʠ 
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ɼʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʣʴʪʨʘ-

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʂʘʞʜʦʝ 

ʚʳʩʦʪʥʦʝ ʠʣʠ ʫʥʠʢʘʣʴʥʦʝ ʟʜʘʥʠʝ ï ʵʪʦ ʩʣʦʞʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʳʡ ʦʙʲʝʢʪ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʪʦʨʦʛʦ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʙʝʟ-

ʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʠ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ, ʧʨʘʚʠʣ, ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʛʣʘʤʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʦʚ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ. 

 
ʃʠʪʝʨʘʪʫʨʘ 
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Abstract. Artificial intelligence is considered both in general and in 

the field of thermal energy. The application of AI at a thermal power plant 

is briefly described, as well as possible application to employees of the en-

terprise. The prospects for the development of artificial intelligence in the 

thermal power industry have been revealed. 
Key words: Artificial intelligence, thermal power plants, power grids, 

equipment optimization, accident detection, voice assistant. 

 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ï ʩʚʦʡʩʪʚʦ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚʳʧʦʣʥʷʪʴ ʪʚʦʨʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ 

ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʶʪʩʷ ʧʨʝʨʦʛʘʪʠʚʦʡ ʯʝʣʦʚʝʢʘ [1, 2]. 

ʀʀ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʠ ʫʣʫʯʰʘʪʴ ʪʦ, ʢʘʢ 

ʤʳ ʚʦʩʧʨʠʥʠʤʘʝʤ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ ʠ ʨʝʘʛʠʨʫʝʤ ʥʘ ʥʝʛʦ. ʕʪʦ 

ʩʚʦʡʩʪʚʦ ʀʀ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʠʥʥʦʚʘʮʠʡ. ʀʀ ʦʩʥʦʚʘʥ ʥʘ ʨʘʟʣʠʯ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʟʥʘʶʪ 

ʰʘʙʣʦʥʳ ʚ ʜʘʥʥʳʭ ʠ ʬʦʨʤʠʨʫʶʪ ʧʨʦʛʥʦʟʳ [3]. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʪʝʧʣʦʵʥʝʨ-

ʛʝʪʠʢʝ ʠ ʪʝʧʣʦʪʝʭʥʠʢʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤ, ʫʣʫʯʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ. 

ʊʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʀʀ ʧʦʤʦʛʘʶʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦ-

ʮʝʩʩʦʚ ʠ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʚʳʧʦʣʥʷʣʠʩʴ ʣʶʜʴʤʠ. ʀʀ ʪʘʢʞʝ 

ʫʤʝʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʦʙʲʝʤʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʜ ʩʠʣʫ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʯʝʣʦʚʝʢʫ. ʕʪʦ ʫʤʝʥʠʝ ʤʦʞʝʪ ʧʨʠʥʦʩʠʪʴ ʩʫʱʝ-

ʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʙʠʟʥʝʩʘ. 

ʀʀ ʧʨʝʜʣʘʛʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʠ ʦʪʨʘʩʣʝʡ 

ʙʠʟʥʝʩʘ ʣʶʙʦʛʦ ʤʘʩʰʪʘʙʘ: 

ʋʧʨʘʚʣʝʥʠʝ ʵʥʝʨʛʦʩʝʪʷʤʠ ï ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʩʝʪʷʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ ʧʝʨʝʜʘʯʫ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʘʷ ʥʝʰʪʘʪʥʳʝ ʩʠʪʫʘʮʠʠ. 
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ʇʦʩʢʦʣʴʢʫ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʜʝʥʴ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚ-

ʥʦʡ ʧʨʷʤʦʡ, ʪʦ ʠʟ-ʟʘ ʵʪʦʛʦ ʚʦʟʥʠʢʘʶʪ ʠʟʣʠʰʢʠ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ 

ʥʝ ʚʳʛʦʜʥʳ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʥʝʢʫʜʘ ʜʝʚʘʪʴ.  

ɺ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ, ʜʘʥʥʫʶ ʨʘʙʦʪʫ ʢʘʢ ʨʘʟ ʪʘʢ ʠ ʤʦʞʥʦ ʚʦʟ-

ʣʦʞʠʪʴ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. ɸ ʠʤʝʥʥʦ: ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʀʀ ʩ ʧʦʤʦʱʴʶ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝ-

ʣʷʪʴ ʚʳʨʘʙʦʪʢʫ ʵʥʝʨʛʠʠ, ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʫʶ ʧʦʪʨʝʙʣʝʥʠʝ ʜʝʣʘʪʴ 

ʧʨʦʛʥʦʟʳ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ. 

ʅʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ ʤʦʞʥʦ ʙʫʜʝʪ ʜʦʚʝʨʷʪʴ ʥʝ 

ʪʦʣʴʢʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ, ʥʦ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʨʘʙʦʪʳ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ ï ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʯʪʦʙʳ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʫʤʝʥʴʰʠʪʴ ʠʟ-

ʥʦʩ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʤʦʞʥʳʝ ʘʚʘʨʠʠ. 

ʄʦʞʥʦ ʩʚʷʟʘʪʴ ʚʩʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʦʜʥʫ ʩʝʪʴ, ʚ ʢʦʪʦʨʦʡ ʙʫ-

ʜʝʪ ʨʘʙʦʪʘʪʴ ʀʀ ʘʥʘʣʠʟʠʨʫʷ ʩʠʪʫʘʮʠʶ, ʯʪʦʙʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʠ ʵʢʦʥʦʤʥʦ ʨʘʙʦʪʘʣʠ ʘʛʨʝʛʘʪʳ. 

ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʘʚʘʨʠʷ ï ʵʪʦ ʙʦʣʴʰʠʝ 

ʟʘʪʨʘʪʳ, ʪʦ ʩʘʤʳʤ ʣʫʯʰʠʤ ʦʙʝʟʦʧʘʩʠʪʴ ʩʝʙʷ ï ʵʪʦ ʧʨʝʜʦʪʚʨʘ-

ʪʠʪʴ ʘʚʘʨʠʷ ʥʘ ʵʪʘʧʝ ʧʦʷʚʣʝʥʠʷ ʠʣʠ ʚʦʦʙʱʝ ʥʝ ʜʦʧʫʩʪʠʪʴ ʧʦʷʚ-

ʣʝʥʠʷ (ʝʩʣʠ ʙʫʜʝʪ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ). 

ɺʳʷʚʣʝʥʠʝ ʘʚʘʨʠʡ ï ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡ ʠ ʙʳʩʪʨʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘ-

ʥʠʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʟʙʝʞʘʪʴ ʣʠʰʥʠʭ ʟʘʪʨʘʪ.  

ʉ ʧʦʤʦʱʴʶ ʀʀ ʤʦʞʥʦ ʩʣʝʜʠʪʴ ʟʘ ʠʩʧʨʘʚʥʦʡ ʨʘʙʦʪʦʡ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʠʩʭʦʜʷʱʝʝ. ʕʪʦ ʙʫʜʝʪ ʜʘʚʘʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʯʨʝʟʚʳʯʘʡʥʦʝ ʧʨʦʠʩʰʝʩʪʚʠʝ.  

ɺ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʝ ʝʩʪʴ ʠ ʪʘʢʠʝ ʩʦʪʨʫʜʥʠʢʠ, ʢʦʪʦʨʳʤ ʥʝ ʨʘʟ 

ʧʨʠʭʦʜʠʪʩʷ ʟʘʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʙʫʤʘʛʠ, ʥʘ ʯʪʦ ʦʥʠ ʪʨʘʪʷʪ ʚʨʝ-

ʤʷ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʜʨʫʛʫʶ ʙʦʣʝʝ ʧʦʣʝʟʥʫʶ ʨʘʙʦʪʫ ʠʟ-ʟʘ ʯʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʩʥʠʞʘʝʪʩʷ ʥʘ ʥʝʢʦʪʦʨʳʡ ʧʨʦʮʝʥʪ. ʊʘ-

ʢʘʷ ʞʝ ʧʨʦʙʣʝʤʘ ʝʩʪʴ ʠ ʚ ʤʝʜʠʮʠʥʝ. ʇʦʵʪʦʤʫ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʥʝʡ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʪʝʧʣʦʵʥʝʨ-

ʛʝʪʠʢʦʚ (ʠ ʥʝ ʪʦʣʴʢʦ), ʚ ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ, ʢʘʢ ʤʠʥʠʤʫʤ 

ʩʚʦʶ ʙʠʙʣʠʦʪʝʢʫ ʩʦʢʨʘʱʝʥʥʳʭ ʩʣʦʚ (ʧʨʠʤʝʨ ʧʦʢʘʟʘʥ ʚ ʪʘʙʣʠ-

ʮʝ). ʊʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʘʷ ʧʦʪʝʨʶ ʚʨʝʤʝʥʠ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʟʘ-

ʧʦʣʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ. ʏʪʦ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʦʛʨʦʤʥʳʤ ʧʣʶʩʦʤ 

ʜʣʷ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ. 

ʇʨʠʤʝʨ ʙʠʙʣʠʦʪʝʢʠ ʩʦʢʨʘʱʝʥʥʳʭ ʩʣʦʚ 
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ɸɹ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ 

ɸɼʉʂ 
ʘʛʨʝʛʘʪ ʜʫʛʦʛʘʩʷʱʠʡ ʩʫʭʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʩ 

ʧʣʘʚʥʳʤ ʢʦʥʜʝʥʩʘʪʦʨʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ɸʈʇʅ 
ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʦʜ ʥʘʛʨʫʟʢʦʡ 

ɺʊʉʇ 

ʊʆʋ 

ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʦʩʥʦ-

ʚʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ 

ɼɻʋ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ 

ɿʈʋ ʟʘʢʨʳʪʦʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʂʃ ʢʘʙʝʣʴʥʘʷ ʣʠʥʠʷ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 

ɼʘʥʥʳʡ ʀʀ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʙʘʟʝ Speech-to-text, ʪʦ ʝʩʪʴ 

ʙʫʜʝʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʧʨʦʠʟʥʝʩʝʥʥʫʶ ʨʝʯʴ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘ-

ʧʦʣʥʷʪʴ ʚʳʙʨʘʥʥʳʡ ʜʦʢʫʤʝʥʪ, ʪʦʣʴʢʦ ʚ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʤ ʠ 

ʫʣʫʯʰʝʥʥʦʤ ʚʘʨʠʘʥʪʝ. ʋʥʠʢʘʣʴʥʦʩʪʴ ʠʜʝʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʀʀ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʦʪʨʫʜʥʠʢ ʩʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʙʳʩʪʨʦ ʟʘʧʠ-

ʩʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʥʦ ʠ ʧʨʦʚʝʨʠʪʴ ʝʸ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʪʝʧʣʦ-

ʵʥʝʨʛʝʪʠʢʝ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʦʙʥʘʜʝʞʠʚʘʶʱʠʤʠ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ 

ʀʀ ʦʞʠʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʚ ʵʪʦʡ ʚʘʞʥʦʡ ʦʪʨʘʩʣʠ. ʇʦ-

ʵʪʦʤʫ, ʜʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʀʀ ʩʣʝʜʫʝʪ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʢʨʠʪʠʯʝʩʢʠʡ ʰʘʛ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʧʣʦ-

ʵʥʝʨʛʝʪʠʢʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʧʣʦ-

ʵʥʝʨʛʝʪʠʢʝ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ [4, 5]. 

ʅʦ ʥʝ ʩʤʦʪʨʷ ʥʘ ʵʪʠ ʧʣʶʩʳ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʡʨʦʥʥʳʝ 

ʩʝʪʠ ʪʦʣʴʢʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʠʩʧʦʣʴʟʫʶʪ ʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʚ 

ʥʘʰʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʠʤʝʶʪʩʷ, ʩ ʠʭ ʧʦʤʦʱʴʶ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘ-

ʣʠʟ ʧʨʦʠʩʭʦʜʷʪ ʛʦʨʘʟʜʦ ʵʬʬʝʢʪʠʚʥʝʝ. ʅʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘ-

ʝʚ ʜʘʥʥʳʭ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʦʥʠ ʦʛʨʘʥʠʯʝʥʥʳ ʠʣʠ ʥʝʨʝʧʨʝʟʝʥʪʘ-

ʪʠʚʥʳ. ʍʦʪʷ ʫʞʝ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʤʦʞʝʪ ʚʩʝ ʧʝʨʝʤʝʥʠʪʴ-

ʩʷ. ʇʦʵʪʦʤʫ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʦʮʝʥʢʫ ʨʠʩʢʦʚ, ʘʛʨʝʛʘʮʠʶ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʣʝʞʠʪ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʩʧʝʮʠʘʣʠʩʪʝ, ʘ ʟʘʜʘʯʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦ-
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ʛʠʡ - ʧʨʝʜʦʩʪʘʚʠʪʴ ʤʘʢʩʠʤʫʤ ʚʦʟʤʦʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʦʙʲʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ.  

 
ʃʠʪʝʨʘʪʫʨʘ 

1. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (AI). ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.atomic-energy.ru/AI/SMI (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024). 

2. ʇʨʦʩʚʠʨʠʥʘ ʀ.ʉ., ʇʦʟʜʥʷʢʦʚʘ ɸ.ʉ. ʇʨʠʤʝʥʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʝ ʠ ʪʝʧʣʦʪʝʭʥʠʢʝ. ʈʝʞʠʤ ʦʙʨʘʱʝʥʠʷ: 

https://www.elibrary.ru/item.asp?id=55306575 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024). 

3. ʏʪʦ ʪʘʢʦʝ ʀʀ? ʋʟʥʘʡʪʝ ʦʙ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ. ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://www.oracle.com/cis/artificial-intelligence/what-is-ai/ (ʜʘ-
ʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024). 

4. ɻʘʙʠʜʫʣʣʠʥ ɸ.ʀ., ɹʫʩʢʠʥ ʈ.ɺ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʝ. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ. ʈʝʞʠʤ ʦʙʨʘʱʝ-

ʥʠʷ: https://doicode.ru/doifile/lj/105/lj012024p14.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

23.04.2024). 

5. ʄʝʜʚʝʜʝʚʘ ɼ.ɸ., ʉʢʦʢ ɸ.ɼ. ʆʭʦʪʥʠʢʦʚ ʀ.ɺ., ʉʠʙʠʨʢʦ ʀ.ɺ. ʀʩ-

ʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʪʝʧʣʦʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ // ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 2022. ˉ10. ʉ. 755-765. 
 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ɸʬʘʥʘʩʴʝʚ ʀʚʘʥ ɸʥʜʨʝʝʚʠʯ ï ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢ-

ʪʨʦʪʝʭʥʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ʉʝʨʝʙʨʷʥʥʠʢʦʚ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

ʀ.ʀ. ɺʘʩʠʣʴʝʚ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʎʀʂʃɸ ʂɸʃʀʅʓ  

ɼʃʗ ʇʈɽʆɹʈɸɿʆɺɸʅʀʗ ʅʀɿʂʆʇʆʊɽʅʎʀɸʃʔʅʆɻʆ ʊɽʇʃɸ 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʘ ʪʝʧʣʦʚʘʷ ʩʭʝʤʘ ʮʠʢʣʘ ʂʘʣʠʥʳ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʪʝʧʣʘ. ʄʦʜʝʣʠ-

ʨʦʚʘʥʠʝ ʪʝʧʣʦʚʦʡ ʩʭʝʤʳ ʧʨʦʚʝʜʝʥʦ ʚ ʧʘʢʝʪʝ MATLAB. ʅʘʧʠʩʘʥʘ ʙʠʙ-

ʣʠʦʪʝʢʘ ʧʨʦʛʨʘʤʤ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦʜʦ-

ʘʤʤʠʘʯʥʦʡ ʩʤʝʩʠ. ʇʦʣʫʯʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʂʇɼ ʪʝʧʣʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ ʦʪ ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʠ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʤʤʠʘʢʘ ʚ 

https://www.atomic-energy.ru/AI
https://www.atomic-energy.ru/AI/SMI
https://www.elibrary.ru/item.asp?id=55306575
https://www.elibrary.ru/item.asp?id=55306575
https://www.elibrary.ru/item.asp?id=55306575
https://www.oracle.com/cis/artificial-intelligence/what-is-ai/
https://doicode.ru/doifile/lj/105/lj012024p14.pdf
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ʩʤʝʩʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʤʤʠʘʢʘ ʥʘ 

ʧʘʨʘʤʝʪʨʳ ʮʠʢʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʢʣ ʂʘʣʠʥʳ, ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʝ ʪʝʧʣʦ, ʦʧ-

ʪʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʦʜʦʘʤʤʠʘʯʥʦʡ ʩʤʝʩʠ, ʂʇɼ ʮʠʢʣʘ, ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʝ ʮʠʢʣʘ ʂʘʣʠʥʳ. 

 

I.I. Vasilev 

Chuvash State University named after I.N. Ulyanova 

 

KALINA CYCLE STUDY  

FOR LOW POTENTIAL HE AT CONVERSION  

 

Abstract. The heat scheme of Kalina cycle, designed to transform of 

low-potential heat is studied. Heat scheme is simulated in MATLAB. Pro-

gram codes are created for analysis of the thermodynamic characteristics of 

the ammonia-water mixture. The effectiveness dependences of a heat setup 

on the pressure in system and the mass concentration of ammonia in mix-

ture is obtained. The influence of ammonia mass concentration on cycle 

parameters is analyzed. 

Key words: Kalina cycle, low-potential heat, optimal concentration of 

water-ammonia mixture, cycle effectiveness, Kalina cycle simulation. 

 

ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʚ ʙʘʣʘʥʩʝ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʝʛʦ ʵʥʝʨʛʦʧʦ-

ʪʨʝʙʣʝʥʠʷ ʚ ʤʠʨʝ [1, 2] ʩʦʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ. ʆʜʥʘʢʦ 

ʯʘʩʪʦ ʙʳʚʘʝʪ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʘʷ ʪʝʧʣʦʚʘʷ 

ʵʥʝʨʛʠʷ ʨʘʩʩʝʠʚʘʝʪʩʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪ-

ʩʪʚʠʷ ʪʝʭʥʦʣʦʛʠʡ ʝʸ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʧʦʩʣʝʜ-

ʥʝʝ ʚʨʝʤʷ ʫʜʝʣʷʝʪʩʷ ʥʝʤʘʣʦʝ ʚʥʠʤʘʥʠʝ ʧʦʚʳʰʝʥʠʶ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʪʝʧʣʦʚʳʭ ʩʪʘʥʮʠʡ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʢʣʶʯʘʷ ʥʠʟʢʦʧʦ-

ʪʝʥʮʠʘʣʴʥʦʝ ʪʝʧʣʦ. ʇʦʜ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʳʤ ʪʝʧʣʦʤ ʧʦʥʠʤʘ-

ʶʪʩʷ ʪʘʢʠʝ ʨʝʩʫʨʩʳ ʢʘʢ: ʩʦʣʥʝʯʥʘʷ, ʛʝʦʪʝʨʤʘʣʴʥʘʷ, ʪʝʧʣʦʪʘ 

ʫʭʦʜʷʱʠʭ ʛʘʟʦʚ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʪ.ʧ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝ-

ʩʪʚʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʪʝʧʣʘ ʠʩʩʣʝʜʦʚʘʥ 

ʮʠʢʣ ʂʘʣʠʥʳ. ʆʪ ʜʨʫʛʠʭ ʪʝʧʣʦʚʳʭ ʤʘʰʠʥ ʮʠʢʣ ʂʘʣʠʥʳ ʦʪʣʠʯʘ-

ʝʪʩʷ ʨʘʙʦʯʠʤ ʪʝʣʦʤ, ʢʦʪʦʨʳʤ ʩʣʫʞʘʪ ʚʦʜʦʘʤʤʠʘʯʥʳʝ ʩʤʝʩʠ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʥʷʪʘ ʪʝʧʣʦʚʘʷ 

ʩʭʝʤʘ ʮʠʢʣʘ ʂʘʣʠʥʳ 34 (ʨʠʩ. 1). 
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʩʣʝʜʫ-

ʶʱʠʭ ʫʧʨʦʱʝʥʠʷʭ: ʨʘʩ-

ʩʤʦʪʨʝʥ ʫʩʪʘʥʦʚʠʚʰʠʡ-

ʩʷ ʨʝʞʠʤ ʨʘʙʦʪʳ ʮʠʢʣʘ; 

ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʝ, ʨʘʩ-

ʰʠʨʝʥʠʝ ʚ ʪʫʨʙʠʥʝ, ʩʞʘ-

ʪʠʝ ʚ ʥʘʩʦʩʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪʩʷ ʢʘʢ ʠʜʝʘʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ; ʞʠʜʢʘʷ ʩʤʝʩʴ 

ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʦʥʜʝʥʩʘ-

ʪʦʨʘ (ʩʦʩʪʦʷʥʠʝ 1) ʠʤʝʝʪ 

ʪʝʤʧʝʨʘʪʫʨʫ, ʢʦʪʦʨʘʷ 

ʧʨʝʚʳʰʘʝʪ ʥʘ 2 Áʉ ʘʥʘ-

ʣʦʛʠʯʥʫʶ ʚʝʣʠʯʠʥʫ 

ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ ʠʣʠ 

ʚʦʟʜʫʭʘ ʥʘ ʚʭʦʜʝ; ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝʤ ʠ ʧʦʪʝʨʷʤʠ ʪʝʧ-

ʣʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʧʨʝʥʝʙʨʝʛʘʝʤ; ʪʫʨʙʠʥʘ, ʥʘʩʦʩ, ʩʝʧʘʨʘʪʦʨ 

ʧʨʠʥʠʤʘʶʪʩʷ ʠʜʝʘʣʴʥʳʤʠ. 

ʅʝʠʟʤʝʥʷʝʤʳʤʠ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʩʣʫʞʠʣʠ: ʩʨʝʜʥʝʣʦʛʘ-

ʨʠʬʤʠʯʝʩʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʥʘʧʦʨ, ʨʘʚʥʳʡ 10 Áʉ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʨʘʚʥʘʷ 134,5 Áʉ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʭʣʘʞʜʝʥʠʷ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʨʘʚʥʘʷ 32,5 Áʉ. ʀʟʤʝʥʷʝʤʳʤʠ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ʷʚʣʷʣʠʩʴ: ʜʘʚʣʝʥʠʝ ʚ ʩʭʝʤʝ ʧʦʩʣʝ ʥʘʩʦʩʘ ʠ ʤʘʩʩʦʚʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʤʤʠʘʢʘ ʚʦʜʦʘʤʤʠʘʯʥʦʡ ʩʤʝʩʠ. 

ʆʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʜʘʝʪ ʘʙʩʦʣʶʪʥʳʡ ʂʇɼ, 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ: 

–̠ ˞  
ὗὬ Ὤ Ὤ Ὤ

Ὤ Ὤ
 Ȣ 

ɿʜʝʩʴ Q ï ʩʫʭʦʩʪʴ ʧʘʨʘ ʚ ʪʦʯʢʝ 4; Ὤ Ὤ  ï ʨʘʟʥʦʩʪʴ ʵʥʪʘʣʴ-

ʧʠʡ ʚʦʜʦʘʤʤʠʘʯʥʦʡ ʩʤʝʩʠ ʧʦʩʣʝ ʠ ʜʦ ʥʘʩʦʩʘ, ʢɼʞ/ʢʛ; Ὤ Ὤ  

ïʧʝʨʝʧʘʜ ʪʝʧʣʘ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʩʤʝʩʠ ʚ ʪʫʨʙʠʥʝ, ʢɼʞ/ʢʛ; Ὤ
Ὤ  ï ʪʝʧʣʦ, ʧʝʨʝʜʘʥʥʦʝ ʨʘʙʦʯʝʤʫ ʪʝʣʫ ʦʪ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ, ʢɼʞ/ʢʛ. ʇʨʦʠʟʚʝʜʝʥʠʝ ʚʝʣʠʯʠʥ ὗὬ Ὤ  ʫʯʠʪʳʚʘ-

 

ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ    

ʪʝʧʣʦ 

           4          5                      9 

                                 ʊʫʨʙʠʥʘ 

               6   ʉʝʧʘʨʘʪʦʨ 

            3 

           

 ʀʩʧʘ-           ʈʝʢʫʧʝʨʘʪʦʨ 

 ʨʠʪʝʣʴ                     

             2           7              8 

 

                         ɼʨʦʩʩʝʣʴ     10 

 

                          ʂʦʥʜʝʥʩʘʪʦʨ 

 

  ʅʘʩʦʩ                                 1 

                       ʉʝʪʝʚʘʷ ʚʦʜʘ / ɺʦʟʜʫʭ 
 

ʈʠʩ 1. ʊʝʧʣʦʚʘʷ ʩʭʝʤʘ ʮʠʢʣʘ ʂʘʣʠʥʳ 
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ʝʪ, ʯʪʦ ʪʦʣʴʢʦ ʯʘʩʪʴ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʧʦʩʪʫʧʘʝʪ ʚ ʪʫʨʙʠʥʫ ʧʦʩʣʝ 

ʩʝʧʘʨʘʪʦʨʘ. 

ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʂʇɼ ʪʝʧʣʦʚʦʡ ʩʭʝʤʳ ʦʪ 

ʜʘʚʣʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ. 
 

 

ʈʠʩ 2. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʂʇɼ ʪʝʧʣʦʚʦʡ ʩʭʝʤʳ ʠ ʩʫʭʦʩʪʠ ʧʘʨʘ ʥʘ 

ʚʳʭʦʜʝ ʠʟ ʠʩʧʘʨʠʪʝʣʷ ʦʪ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʤʤʠʘʢʘ ʜʣʷ ʜʘʚʣʝ-

ʥʠʡ 4000, 3500, 4500 ʢʇʘ 
 

ʊʘʢʞʝ ʧʨʠʚʝʜʝʥʘ ʩʫʭʦʩʪʴ ʧʘʨʘ ʧʦʩʣʝ ʧʦʢʠʜʘʥʠʷ ʚʦʜʦʘʤʤʠ-

ʘʯʥʦʡ ʩʤʝʩʠ ʠʩʧʘʨʠʪʝʣʷ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 2, ʯʝʤ ʙʦʣʴʰʝ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʘʤʤʠʘʢʘ, ʪʝʤ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʘ ʧʦʩʪʫʧʘʝʪ ʚ 

ʪʫʨʙʠʥʫ. ʆʜʥʘʢʦ, ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʤʝʩʠ ʧʦʩʣʝ ʩʝʧʘʨʘʪʦʨʘ, 

ʧʦʡʜʝʪ ʚ ʨʝʢʫʧʝʨʘʪʦʨ (ʪʦʯʢʘ 6 ʥʘ ʨʠʩ. 1). ɺ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ 

ʵʪʦʛʦ ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʂʇɼ ʥʘ ʨʠʩ. 2 ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʜʘʚʣʝʥʠʠ 4000 ʢʇʘ ʠ ʟʘʜʘʥ-

ʥʳʭ ʚʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʮʠʢʣʘ ʜʦ-

ʩʪʠʛʘʝʪʩʷ ʧʨʠ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʤʤʠʘʢʘ, ʨʘʚʥʦʡ 0,87. ɺ 

ʧʝʨʚʦʤ ʩʪʦʣʙʮʝ ʪʘʙʣʠʮʳ ʫʢʘʟʘʥʳ ʥʦʤʝʨʘ ʪʦʯʝʢ ʧʦ ʨʠʩ. 1. ɺʦ 

ʚʪʦʨʦʡ, ʪʨʝʪʠʡ, ʯʝʪʚʝʨʪʳʡ ʠ ʧʷʪʳʡ ʩʪʦʣʙʮʳ ʟʘʧʠʩʘʥʳ ʟʥʘʯʝʥʠʷ 

ʵʥʪʘʣʴʧʠʠ, ʵʥʪʨʦʧʠʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, 

0,4

0,5

0,6

0,7

0,8

0,9

1

0,116

0,12

0,124

0,128

0,132

0,136

0,14

0,73 0,78 0,83 0,88 0,93

Q, ʉʫʭʦʩʪʴ

y, ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʤʤʠʘʢʘ

ɖ̋̒
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʰʝʩʪʦʤ ʩʪʦʣʙʮʝ ʫʢʘʟʘʥʳ ʜʘʚʣʝʥʠʷ ʜʣʷ ʪʦʯʝʢ 

ʪʝʧʣʦʚʦʡ ʩʭʝʤʳ. 
 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠ ʜʘʚʣʝʥʠʠ 4000ʢʇʘ  

ʠ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʤʤʠʘʢʘ 0,87 

ˉ H, ʢɼʞ/ʢʛ S, ʢɼʞ/ʢʛ T, ÁC y P, ʢʇʘ 

1 68,66 0,52 34,5 0,87 4000 

2 73,37 0,52 35,2 0,87 4000 

3 161,23 0,8 53,32 0,87 4000 

4 1309,02 3,9 133,42 0,87 4000 

5 1526,93 4,43 133,42 0,96 4000 

6 387,46 1,65 133,42 0,5 4000 

7 ï70,51 0,39 37,03 0,5 4000 

8 ï70,51 0,23 26,4 0,5 1138 

9 1334,28 4,43 71,52 0,96 1138 

10 1064,81 3,67 68,16 0,87 1138 

 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʪʦʣʴʢʦ ʜʣʷ ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠʩʪʦʯ-

ʥʠʢʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʝʥʠʷ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʪ.ʧ. ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʩʚʦʷ y, ʧʨʠ ʢʦʪʦʨʦʡ –̠  ˞ʙʳʣʘ ʙʳ ʤʘʢʩʠʤʘʣʴʥʦʡ.  ʉ ʫʚʝ-

ʣʠʯʠʚʘʷ ʜʘʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʦʧʪʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʘʤʤʠʘʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʍʦʪʷ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʜʘʚʣʝʥʠʷʭ ʂʇɼ 

ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʪʨʫʜʥʦʩʪʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʢʦʥʪʨʦʣʝ ʫʩʪʘʥʦʚʢʠ, ʩʧʦʩʦʙʥʳʭ ʚʳʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ. 

ʅʝʜʦʛʨʝʚ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʠʩʧʘʨʠʪʝʣʝ ʧʦ ʪʘʙʣʠʮʝ ʨʘʚʝʥ 1,08 ÁC. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʧʨʝʜʝʣʷʣʠ ʨʘʟʥʳʝ ʟʥʘʯʝ-

ʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʘʤʤʠʘʢʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ï ʦʪ 0,78 ʜʦ 0,9 [3]. ʕʪʘ ʨʘʟʥʠʮʘ ʚ ʦʧʪʠʤʘʣʴʥʦʤ 

ʟʥʘʯʝʥʠʠ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʨʘʟʣʠʯʠʝʤ ʚ 

ʫʨʘʚʥʝʥʠʷʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʘʩʯʝʪʦʚ ʩʚʦʡʩʪʚ ʚʦʜʦʘʤʤʠʘʯ-

ʥʦʡ ʩʤʝʩʠ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʨʘʟʥʠʮʳ ʚ ʘʣʛʦʨʠʪʤʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʧʨʦʮʝʜʫʨʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʚʳʩʦʢʠʡ ʂʇɼ ʮʠʢʣ ʂʘʣʠʥʳ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ 

ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʣʫʯʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʮʠʢʣʘ ï ʜʦʙʘʚʣʝ-

ʥʠʝ ʨʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʜʦʛʨʝʚʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʧʝʨʝʛʨʝʚʘ. ɸ ʪʘʢʞʝ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʦʙʣʘʩʪʠ ʝʛʦ ʧʨʠʤʝ-

ʥʝʥʠʷ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʵʪʦʡ ʟʘʜʘʯʝ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ 

ʮʠʢʣ ʂʘʣʠʥʳ ʝʱʝ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʳʤ ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʟʦʚʦʚ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ. 
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ʛʣʘʩʥʦ ʄʕʂ 60255-121 ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-
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DEVELOPMENT AND SIMULATION OF TESTING ALGO-

RITHMS OF INTELLIGENT RPA DEVICES  

 

Abstract. An algorithm was developed for dynamic testing when re-

moving the SIR diagram of distance protection, in accordance with IEC 

60255-121 using mathematical modeling of transient processes for an RLC-

equivalent of electrical network. 

Key words: distance line protection, mathematical modeling, SIR-

diagram, IEC 60255. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʘ ʩ ʧʦʚʳ-

ʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʜʝʞʥʦʩʪʠ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʱʠʪ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʧʨʦʚʝʜʝʥʠʶ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪ-

ʤʦʚ [1]. 

ɸʧʧʘʨʘʪʥʦ ï ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʚ ʧʨʦ-

ʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ Matlab Simulink, ʇʊʂ ʈɽʊʆʄ ï 61850, ʚʳʜʘ-

ʶʱʝʡ SV ʧʦʪʦʢʠ ʚ ʰʠʥʫ ʧʨʦʮʝʩʩʘ ʮʠʬʨʦʚʦʡ ʧʦʜʩʪʘʥʮʠʠ (ʎʇʉ) 

(ʨʠʩ. 1) [2]. 

ʇʨʦʪʦʢʦʣ IEC 60255-121 ʦʧʠʩʳʚʘʝʪ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʫʩʪʨʦʡʩʪʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʩ 

ʬʫʥʢʮʠʝʡ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʣʠʥʠʠ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷ ʠ ʧʘ-
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ʨʘʤʝʪʨʳ ʠʩʧʳʪʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʛʥʘʣʦʚ ʪʦʢʘ 

ʠ ʥʘʧʨʷʞʝʥʠʡ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ. 

 
ʈʠʩ. 1. ɸʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʚʪʦʨʠʯʥʳʭ ʩʠʛʥʘʣʦʚ ʪʦʢʘ ʠ 

ʥʘʧʨʷʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ 

ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʨʝʞʠʤʘ ʚ ʧʝʨʚʳʡ ʤʦʤʝʥʪ ʢʦ-

ʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. 

ʉʠʛʥʘʣ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʦʙʱʝʤ 

ʚʠʜʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

 
1

0 1

0( ) ( ) cos( ),

( ) ( ) cos( ),

t t

ʫʩʪ C u

t t

ʫʩʪ C i

u t U t Ae Be w t

i t I t Aie Bie w t

a a

a a

y

y

ëî
ì
îí

= + + +

= + + +
 (1) 

ʛʜʝ u(t), i(t) ï ʠʩʢʦʤʳʝ ʬʫʥʢʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ɺ, ɸ; Uʫʩʪ(t), Iʫʩʪ(t) ï ʫʩʪʘʥʦʚʠʚʰʠʝʩʷ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷ-

ʞʝʥʠʷ ʠ ʪʦʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɺ, ɸ; A, B, Ai, Bi ï ʥʝʟʘʚʠʩʠʤʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʚʦʙʦʜʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʫʨʘʚʥʝʥʠʷ; Ŭ0, ɓ0 ï 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʪʫʭʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ; wc ï ʯʘʩʪʦ-

ʪʘ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʨʘʜ/c; ɣu , ɣi ï ʥʘʯʘʣʴʥʳʝ ʬʘʟʳ ʩʚʦ-

ʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ, ʨʘʜ. 

ɼʣʷ ʨʘʩʯʸʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʪʝʨʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʚ ʬʦʨʤʝ ʂʦʰʠ ʜʣʷ ʠʩʭʦʜʥʦʡ ʩʭʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʚ ʩʪʘʥʜʘʨʪʝ (ʨʠʩ. 2).  

 

ʈʠʩ. 2. ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʵʥʝʨʛʦʩʠʩʪʝʤʳ 
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ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʤʘʪʨʠʮʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʂʦʰʠ, ʩʦʩʪʘʚʠʤ ʩʠ-

ʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʠʩʭʦʜʷ ʠʟ ʟʘʢʦʥʦʚ ʂʠʨʭʛʦʬʘ ʜʣʷ ʩʣʫʯʘʷ ʪʨʸʭʬʘʟ-

ʥʦʛʦ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʝʛʦ ʚ ʬʦʨʤʝ ʂʦʰʠ: 
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 (2) 

ʛʜʝ ec ï ʕɼʉ ʠʩʪʦʯʥʠʢʘ, ɺ; ic , is , i l ï ʪʦʢ ʚʝʪʚʠ ʩ ʸʤʢʦʩʪʴʶ, ʠʩ-

ʪʦʯʥʠʢʘ ʠ ʣʠʥʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɸ; uc ï ʥʘʧʨʷʞʝʥʠʝ ʢʦʥʜʝʥʩʘ-

ʪʦʨʘ, ɺ; Ls, Ll ï ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʠʩʪʦʯʥʠʢʘ ʠ ʣʠʥʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ, ɻʥ; Rs, Rl ï ʘʢʪʠʚʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʠ ʣʠʥʠʠ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ, ʆʤ; C1 ï ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʸʤʢʦʩʪʴ ʧʨʷʤʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʌ. 

ɼʣʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2) ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʩʢʦ-

ʤʳʭ ʬʫʥʢʮʠʡ ʯʣʝʥʦʚ, ʘ ʪʘʢʞʝ ʤʘʪʨʠʮʘ ʬʫʥʢʮʠʡ ʩʚʦʙʦʜʥʳʭ ʯʣʝ-

ʥʦʚ ʠ ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʪʝʛʨʠʨʫʝʤʳʭ ʬʫʥʢʮʠʡ ʧʨʠʤʫʪ ʚʠʜ: 
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, (3) 

ɸʣʛʦʨʠʪʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʘʩʯʸʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦ-

ʩʪʦʡ ʮʠʢʣ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʈʫʥʛʝ-ʂʫʪʪʘ 4-ʛʦ ʧʦʨʷʜʢʘ. 

ɸʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʶ ʚ ʦʙʣʘʩʪʠ (0, N) ʩ ʟʘʜʘʥʥʳʤ 

ʰʘʛʦʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ h = 0,00005. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʦʵʬʬʠʮʠʝʥʪ 

ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʠʩʢʘʞʝʥʠʷ ʠ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ ʩʠʛʥʘʣʘ RMSE ʧʦʢʘʟʳʚʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʭʦʞ-

ʜʝʥʠʝ ʵʪʘʣʦʥʥʦʛʦ ʠ ʨʘʩʯʸʪʥʦʛʦ ʩʠʛʥʘʣʘ.  
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ʇʨʠʤʝʨ ʧʦʣʫʯʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʨʘʩʯʸʪʥʳʭ ʜʘʥʥʳʭ SIR- 

ʜʠʘʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 3. 

ʈʠʩ. 3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ SIR-ʜʠʘʛʨʘʤʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 

ʟʘʱʠʪʳ 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʧʨʦ-

ʠʟʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʦʚʝʨʢʠ ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠ-

ʪʳ ʩ ʬʫʥʢʮʠʝʡ ɼɿ ʩʦʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 

60255-121. 
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ʂʘʟʘʢʦʚʘ ɽʢʘʪʝʨʠʥʘ ʖʨʴʝʚʥʘ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʵʣʝʢʪʨʦ-

ʩʥʘʙʞʝʥʠʷ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠʤʝʥʠ 

ɸ.ɸ. ʌʸʜʦʨʦʚʘ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

ɺ.ɸ. ɿʘʭʘʨʦʚ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ  

 

ʇʈʀʄɽʅɽʅʀɽ ʄɽʊʆɼɸ ʂʆʅɽʏʅʓʍ ʈɸɿʅʆʉʊɽʁ  

ɼʃʗ ʆɼʅʆʄɽʈʅʆɻʆ ʋʈɸɺʅɽʅʀʗ ʊɽʇʃʆʇʈʆɺʆɼʅʆʉʊʀ:  

ʏʀʉʃɽʅʅʆɽ ʈɽʐɽʅʀɽ ʅɸ ʕɺʄ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʪʝʧʣʦʧʨʦ-

ʚʦʜʥʦʩʪʠ ʠʜʝʘʣʴʥʦʡ ʤʝʜʥʦʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʰʠʥʳ ʥʘ ʦʩʥʦʚʝ ʨʝ-

ʰʝʥʠʷ ʦʜʥʦʤʝʨʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʌʫʨʴʝ-ʂʠʨʭʛʦʬʘ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ 

ʨʘʟʥʦʩʪʝʡ. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʘ 

ʕɺʄ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ PascalABC. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʘʚʥʝʥʠʝ ʌʫʨʴʝ-ʂʠʨʭʛʦʬʘ, ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ 

ʨʘʟʥʦʩʪʝʡ, ʨʘʩʯʝʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ Pas-

calABC. 

 

V.A. Zakharov 

Chuvash State University named after I.N. Ulyanova 

 

APPLICATION OF THE FINITE DIFFERENCE METHOD  

FOR A ONE-DIMENSIONAL HEAT EQUATION:  

NUMERICAL SOLUTION ON A COMPUTER  

 

Abstract. The article presents the results of calculating the thermal 

conductivity of an ideal copper electrical busbar based on solving the one-

dimensional Fourier-Kirchhoff equation by the finite difference method. An 

algorithm has been developed to solve the task on a computer in the Pascal 

ABC integrated environment. 

Key words: Fourier-Kirchhoff equation, finite difference method, 

thermal conductivity calculation, PascalABC programming language. 

 
ʀʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʦʙʤʝʥʘ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ 

ʪʝʭʥʠʯʝʩʢʦʡ ʥʘʫʢʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʫʜʝʣʷʝʤ ʚʥʠʤʘʥʠʝ ʨʘʩ-

ʯʝʪʫ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʜʣʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʰʠʥʳ. ʆʪʤʝ-
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ʪʠʤ, ʯʪʦ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘʷ ʤʝʜʥʘʷ ʰʠʥʘ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ 

ʵʣʝʤʝʥʪʦʤ ʣʶʙʦʛʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʪʦʢʦ-

ʧʨʦʚʦʜʷʱʝʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʨʘʩʯʝʪ ʰʠʥʳ ʥʘ ʪʝʧʣʦ-

ʧʨʦʚʦʜʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʧʦʣʥʝ ʘʢʪʫʘʣʴʥʫʶ ʟʘʜʘʯʫ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʪʨʝʙʫʝʪ ʯʠʩ-

ʣʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʋʨʘʚʥʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʫʨʘʚʥʝʥʠʝ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. ʇʨʠ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝ-

ʥʠʠ ʪʘʢʠʭ ʫʨʘʚʥʝʥʠʡ ʩʨʝʜʩʪʚʘʤʠ ʕɺʄ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷ-

ʝʪʩʷ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ ʄʂʈ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ: ʪʝʧʣʦʧʨʦ-

ʚʦʜʥʦʩʪʴ, ʢʦʥʚʝʢʮʠʷ, ʠʟʣʫʯʝʥʠʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʝʥʦ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ.  

ʗʚʣʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

ʌʫʨʴʝ-ʂʠʨʭʛʦʬʘ. ʉʦʦʪʥʦʰʝʥʠʝ (1) ʦʧʨʝʜʝʣʷʝʪ ʤʝʞʜʫ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʳʤ ʠ ʚʨʝʤʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʣʶʙʦʡ ʪʦʯʢʝ 

ʪʝʣʘ: 

”ὧ ‗ ‗ ‗ ὗ ὼȟώȟᾀȟὸȟὝȟ 

(1)    

ʛʜʝ ” ï ʧʣʦʪʥʦʩʪʴ ʪʝʣʘ (ʢʛ/ʤ3), ὧ ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ 
(ɼʞ/ʢʛϽ ʦC), ‗ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ (ɺʪ/ʤẗÜC), 

ὗ ὼȟώȟᾀȟὸȟὝ ï ʤʦʱʥʦʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚʳʜʝʣʝʥʠʷ 

ʪʝʧʣʘ. 

ʇʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʫʨʘʚʥʝʥʠʝ ʩʣʫʞʠʪ ʜʣʷ ʦʧʠʩʘʥʠʷ ʙʝʩʢʦ-

ʥʝʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʇʦ-

ʵʪʦʤʫ ʜʣʷ ʧʨʠʢʣʘʜʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʥʘʯʘʣʴʥʳʝ, ʛʨʘʥʠʯʥʳʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ [1]. 

ʆʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʵʪʠʭ ʫʩʣʦʚʠʷʭ. ʅʘʯʘʣʴʥʦʝ ʫʩʣʦ-

ʚʠʝ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʥʘʯʘʣʴ-

ʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ π. ɺ ʦʙʱʝʤ ʚʠʜʝ ʫʩʣʦʚʠʝ ʟʘʧʠʩʳʚʘʝʪʩʷ 

Ὕ Ὢὼȟώȟᾀ. 

ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʦʧʠʩʳʚʘʶʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʇʨʦʩʪʝʡʰʠʤ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʧʝʨʚʦʛʦ ʨʦʜʘ. 

ʕʪʦ ʩʧʦʩʦʙ, ʧʨʠ ʢʦʪʦʨʦʤ ʟʘʜʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʜʣʷ ʢʘʞʜʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ὸ:  
Ὕ Ὕ̐Ὢὼȟώȟᾀȟὸ, 
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ʛʜʝ Ὕ̐ ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ, ʦC. 

ʌʠʟʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʣʘ: ʧʣʦʪʥʦʩʪʠ ”, ʢʦʵʬʬʠ-
ʮʠʝʥʪʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ‗ ʠ ʪʝʧʣʦʝʤʢʦʩʪʠ ὧ. 
ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʶʪ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ ʪʝʣʘ, 

ʚ ʢʦʪʦʨʦʤ ʧʨʦʪʝʢʘʝʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ. 

ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʚʩʝʭ ʫʩʣʦʚʠʡ ʩʦʦʪʥʦʰʝʥʠʝ (1) ʩʦʟʜʘʝʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʟʘʜʘʯʠ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘʷ ʤʝʜʥʘʷ ʰʠʥʘ ʷʚʣʷʝʪʩʷ ʙʘ-

ʟʦʚʳʤ ʵʣʝʤʝʥʪʦʤ ʣʶʙʦʛʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ 

ʪʦʢʦʧʨʦʚʦʜʷʱʝʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝ-

ʥʠʷ ʤʝʜʥʦʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʰʠʥʳ ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʧʦʜʘ-

ʯʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʚ ʵʣʝʢʪʨʦʱʠʪʘʭ. ʐʠʥʘ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʜʣʠ-

ʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʰʠʥʳ. ʇʦʵʪʦʤʫ ʨʘʩ-

ʯʝʪ ʰʠʥʳ ʥʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʧʦʣʥʝ ʘʢ-

ʪʫʘʣʴʥʫʶ ʟʘʜʘʯʫ. 

ʉʬʦʨʤʫʣʠʨʫʝʤ ʧʨʦʩʪʝʡʰʫʶ ʟʘʜʘʯʫ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʨʝ-

ʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʤʝʨʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ: 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʧʣʦʧʝʨʝʜʘʯʫ ʯʝʨʝʟ ʧʣʦʩʢʫʶ ʤʝʜʥʫʶ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʫʶ ʰʠʥʫ. ʅʘ ʦʜʥʦʡ ʛʨʘʥʠʮʝ ʰʠʥʳ ʧʦʜʜʝʨʞʠ-

ʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 4̌, ʥʘ ʜʨʫʛʦʡ ʛʨʘʥʠʮʝ ï ʪʝʤʧʝ-

ʨʘʪʫʨʘ  4̐. ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʚʥʘ  4, ʚʥʫʪʨʝʥʥʠʝ ʠʩʪʦʯ-
ʥʠʢʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ: 1 ØȟÙȟÚȟÔȟ4 π. ʐʠʥʘ 
ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ ʤʝʜʠ, ʪʦ ɚ = 389 ɺʪ/(ʤẗÜC), ɟ = 8000 ʢʛ/ʤ3, 

ὧ = 400 ɼʞ/(ʢʛẗÜC), ʪʦʣʱʠʥʘ È πȟρ ̍ȟ ʊ0 = 20 Áʉ, ʊʣ = 300 Áʉ, 

ʊʧ = 100 Áʉ. 

ʈʝʰʘʪʴ ʟʘʜʘʯʫ ʙʫʜʝʪ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ PascalABC. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʧʦʩʪʨʦʠʤ ʛʨʘʬʠʢ, ʪʝʤ ʩʘʤʳʤ ʧʨʦʘʥʘ-

ʣʠʟʠʨʦʚʘʚ ʧʨʦʮʝʩʩ ʪʝʧʣʦʧʝʨʝʜʘʯʠ. 

ʋʨʘʚʥʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʨʘʚʥʝ-

ʥʠʝ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. ʇʨʠ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʠ ʪʘʢʠʭ 

ʫʨʘʚʥʝʥʠʡ ʩʨʝʜʩʪʚʘʤʠ ʕɺʄ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ 

ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ ʄʂʈ. ʄʝʪʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʟʘʤʝʥʝ ʧʨʦ-

ʠʟʚʦʜʥʳʭ ʙʦʣʝʝ ʧʨʦʩʪʳʤʠ ʢʦʥʝʯʥʦʨʘʟʥʦʩʪʥʳʤʠ ʘʧʧʨʦʢʩʠʤʘʮʠ-

ʷʤʠ.  
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʄʂʈ ʜʣʷ ʟʘʜʘʯ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʪʝʣʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʠʩʪʝʤʦʡ ʫʟʣʦʚ, ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ ʯʘʩʪʥʳʝ ʧʨʦʠʟ-

ʚʦʜʥʳʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʢʦʥʝʯʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ 

ʠ ʧʦʣʫʯʘʶʪ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʘʞʜʦʤ ʫʟʣʝ ʩʝʪʢʠ. ʇʦʩʣʝ ʧʨʠʤʝʥʝ-

ʥʠʷ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʨʝʰʘʝʪʩʷ ʠʟʚʝʩʪʥʳ-

ʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʤʝʪʦʜʳ ʠ ʧʦʣʫʯʘʶʪ ʨʝʰʝʥʠʝ ʠʩʭʦʜʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ. 

ʇʨʠ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ 

ʪʦʣʴʢʦ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʛʨʘʥʠʮʝ ʧʣʘʩʪʠʥʳ. 

ʅʘʧʨʘʚʠʤ ʦʩʴ ὕὼ ʚʧʨʘʚʦ (ʨʠʩ. 1), ʪʦ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 
ʦʩʝʡ ὕώ ʠ ὕᾀ ʩʯʠʪʘʝʤ ʢʦʥʩʪʘʥʪʦʡ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʪʝʧʣʦʬʠ-
ʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ”ȟ̒ȟ‗ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʩʚʷʟʠ ʩ 
ʵʪʠʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ (1) ʧʝʨʝʧʠʰʝʤ ʚ ʩʣʝʜʫʶʱʝʤ 

ʚʠʜʝ: 

             ”̒ ‗                     (2) 

ʅʘʯʘʣʴʥʳʝ ʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ:  

ὸ πO Ὕ Ὕȟπ ὼ ὈȠ ὼ πO Ὕ Ὕ̌ȟ 
ὸ πȟ ὼ ὈᴼὝ Ὕ̐ȟ ὸ πȢ   

ʉʦʛʣʘʩʥʦ ʄʂʈ, ʧʝʨʚʳʤ ʜʝʡʩʪʚʠʝʤ ʧʨʝʜʩʪʘʚʠʤ ʰʠʥʫ ʢʦʥʝʯ-

ʥʦ-ʨʘʟʥʦʩʪʥʦʡ ʩʝʪʢʦʡ, ʪʦ ʝʩʪʴ ʨʘʟʦʙʴʝʤ ʧʣʘʩʪʠʥʫ ʧʦ ʪʦʣʱʠʥʝ ʥʘ 

ὔ ρ ʨʘʚʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ. 

ʆʧʨʝʜʝʣʠʤ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ i-ʤ ʫʟʣʝ ʚ ʤʦʤʝʥʪ ʚʨʝ-

ʤʝʥʠ ὸ ὸ ὲϽ†, ʧʦ ʬʦʨʤʫʣʝ Ὕὼȟὸ Ὕ, ʛʜʝ † ï ʰʘʛ ʠʥʪʝ-
ʛʨʠʨʦʚʘʥʠʷ ʧʦ ʚʨʝʤʝʥʥʦʡ ʢʦʦʨʜʠʥʘʪʝ, ὲ ï ʥʦʤʝʨ ʰʘʛʘ ʧʦ ʚʨʝ-
ʤʝʥʠ. 

ɿʘʤʝʥʠʤ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʠʟ ʫʨʘʚʥʝʥʠʷ (1) ʢʦʥʝʯʥʦ-

ʨʘʟʥʦʩʪʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 

;   . 

ʇʦʩʣʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʦʣʫʯʠʤ ʉʃɸʋ. ʆʙʱʘʷ ʬʦʨʤʫʣʘ 

ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ: 

         ”̒ ‗ ȟὭ ςȣȟὔ ρ. 

ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʧʨʦʱʝ, ʝʩʣʠ ʚʚʝʩʪʠ ʩʣʝʜʫ-

ʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

                ὃ ὅ ȟὄ ȟὈ Ὕ  .            (3) 
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ʊʦʛʜʘ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ʟʘʧʠʰʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

         ὃὝ ὄὝ ὅὝ Ὀ .                (4) 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʝʨʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʠ-

ʩʪʝʤʫ ʥʘ ʢʘʞʜʦʤ ʦʪʨʝʟʢʝ ʚʨʝʤʝʥʠ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʘʙʦʨ ʧʘʨ ʯʠʩʝʣ ‌ȟ‍, ʧʨʠ 
ʢʦʪʦʨʳʭ  

       Ὕ ‌ Ὕ ‍                       (5) 

ʇʨʠ ʧʦʜʩʪʘʥʦʚʢʝ (5) ʚ (4) ʧʦʣʫʯʠʤ: 

             Ὕ Ὕ             (6)              

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ (5) ʠ (6) ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʣʝʚʳʝ 

ʠ ʧʨʘʚʳʝ ʯʘʩʪʠ, ʪʦʛʜʘ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ‌ȟ‍ȡ 

‌ Ƞ ‍ . 

ʏʠʩʣʘ Ŭ1 ʠ ɓ1 ʤʦʞʥʦ ʥʘʡʪʠ ʠʟ ʣʝʚʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʫʩʣʦʚʠʷ. 

ʇʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ ‌ȟ‍ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʡʜʝʤ Ὕ . 

ʅʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʠʤ ʠʟ ʧʨʘʚʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʫʩʣʦʚʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʙʫʜʝʪ ʨʝʰʝʥʘ. 

ʅʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ 

ʧʨʦʛʨʘʤʤʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ PascalABC. ɺ ʨʝʟʫʣʴʪʘ-

ʪʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʧʦʣʫʯʝʥ ʛʨʘʬʠʢ, ʦʪʨʘʞʘʶʱʠʡ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʪʦʣʱʠʥʝ ʰʠʥʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʢʨʘʡʥʝʡ 

ʣʝʚʦʡ ʛʨʘʥʠʮʳ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʠʟʫʯʝʥʘ 

ʥʝʦʙʭʦʜʠʤʘʷ ʣʠʪʝʨʘʪʫʨʘ ʧʦ ʪʝʤʝ, ʘ ʪʘʢʞʝ ʘʣʛʦʨʠʪʤ ʧʨʠʤʝʥʝʥʠʷ 

ʄʂʈ ʢ ʨʝʰʝʥʠʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚ ʯʘʩʪʥʳʭ ʧʨʦ-

ʠʟʚʦʜʥʳʭ ʜʣʷ ʦʜʥʦʤʝʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʉʦʩʪʘʚʣʝʥ ʪʝʢʩʪ 

ʧʨʦʛʨʘʤʤʳ, ʨʘʩʩʯʠʪʳʚʘʶʱʝʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʵʣʝʢʪʨʦʪʝʭʥʠ-

ʯʝʩʢʦʡ ʰʠʥʳ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʧʨʦ-

ʛʨʘʤʤʳ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʪʦʣ-

ʱʠʥʝ ʰʠʥʳ (ʨʠʩʫʥʦʢ). 
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ɻʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʪʦʣʱʠʥʝ ʰʠʥʳ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʘ ʮʝʣʦʩʪʥʘʷ ʢʘʨʪʠʥʘ ʧʨʦʮʝʩʩʘ ʪʝʧ-

ʣʦʧʝʨʝʜʘʯʠ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʝʜʧʨʠʥʷʪʘ ʫʩʧʝʰʥʘʷ ʧʦ-

ʧʳʪʢʘ ʧʨʠʤʝʥʝʥʠʷ ʄʂʈ ʜʣʷ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚ-

ʥʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. ʅʘ ʦʩʥʦʚʝ ʧʦ-

ʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʩʣʝʥʠʷ ʜʘʥʥʳʭ, ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ, 

ʦʪʨʘʞʘʶʱʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʰʠʥʳ ʚ 

ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʠʥʞʝʥʝʨ-

ʥʳʭ ʟʘʜʘʯ. ʄʂʈ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʨʝ-

ʰʝʥʠʷ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʠ ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʝʥ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡ-

ʩʪʚʘʭ ʠ ʩʠʩʪʝʤʘʭ. 
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ʂ.ʖ. ɿʘʭʘʨʦʚ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʋʊʀʃʀɿɸʎʀʗ ʊɽʇʃɸ ʂɸʅɸʃʀɿɸʎʀʆʅʅʓʍ ɺʆɼ  

ʀ ʇɽʈɽʈɸɹʆʊʂɸ ɽɻʆ ɺ ʕʃɽʂʊʈʆʕʅɽʈɻʀʖ  

ʉ ʇʆʄʆʑʔʖ ʕʃɽʄɽʅʊɸ ʇɽʃʔʊʔɽ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʫʪʠʣʠʟʘ-

ʮʠʠ ʪʝʧʣʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʚʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝ-

ʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʇʝʣʴʪʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʀʩʩʣʝʜʫʝʪ-

ʩʷ ʫʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʩʥʠʞʝʥʠʝ ʵʤʠʩʩʠʡ ʙʣʘʛʦʜʘʨʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʫʩʪʘʥʦʚʢʘ ʪʝʧʣʦʦʙʤʝʥʥʠ-

ʢʦʚ ʠ ʛʝʥʝʨʘʮʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɿʘʢʣʶʯʠʪʝʣʴʥʳʝ ʨʘʟʜʝʣʳ ʩʪʘʪʴʠ ʢʘ-

ʩʘʶʪʩʷ ʜʘʣʴʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʣʘʛʘʷ ʫʛʣʫʙʣʝʥ-

ʥʦʝ ʠʟʫʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʇʝʣʴʪʴʝ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʫ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʪʠ-

ʣʠʟʘʮʠʠ ʪʝʧʣʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʚʦʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʵʣʝʤʝʥ-

ʪʳ ʇʝʣʴʪʴʝ, ʫʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ, ʥʝʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠ-

ʢʠ ʵʥʝʨʛʠʠ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. 
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UTILIZATION OF HEAT FROM SEWAGE WATER  

AND ITS CONVERSION I NTO ELECTRICITY  

USING THE PELTIER EL EMENT  

 

Abstract. This article explores the potential of harnessing the heat 

from sewage water using Peltier thermoelectric elements to produce elec-

tricity. It delves into sustainable resource utilization and emission reduction 

through the application of this technology. The benefits of utilizing heat 

from sewage water and the practical implementation of this technology, 

such as the installation of heat exchangers and the generation of electricity, 

are discussed. The concluding sections of the article address further re-

search directions, proposing an in-depth examination of the technical and 

economic aspects of Peltier element utilization and the development of inte-

grated systems for harnessing the heat from sewage water. 

Key words: thermal energy, Peltier thermoelectric elements, sustaina-

ble resource utilization, non-conventional energy sources, technical and 

economic aspects. 

 

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʘ ʢʘ-

ʥʘʣʠʟʘʮʠʦʥʥʳʭ ʚʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʵʣʝ-

ʤʝʥʪʦʚ ʇʝʣʴʪʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɺ ʫʩʣʦʚʠʷʭ 

ʨʘʩʪʫʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʥʝʨʛʠʠ ʠ ʧʦʠʩʢʘ ʫʩʪʦʡʯʠʚʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ, ʟʥʘʯʠʤʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯ-

ʥʠʢʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʦʡ. ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʢʘʥʘʣʠ-

ʟʘʮʠʦʥʥʳʭ ʚʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʩʪʫʧʥʳʡ, ʥʦ ʥʝʜʦʦʮʝʥʝʥ-

ʥʳʡ ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʇʝʣʴʪʴʝ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʧʦ-

ʣʫʧʨʦʚʦʜʥʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ ʢʝʨʘʤʠʯʝʩʢʠʤʠ ʧʣʘʩʪʠ-

ʥʘʤʠ, ʤʦʛʫʪ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʨʘʟʥʠʮʫ ʪʝʤʧʝʨʘʪʫʨ ʚ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʡ ʪʦʢ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʤ ʵʬʬʝʢʪʝ. ʂʘʥʘ-

ʣʠʟʘʮʠʦʥʥʳʝ ʚʦʜʳ, ʠʤʝʶʱʠʝ ʩʪʘʙʠʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʇʝʣʴʪʴʝ, 

ʦʩʦʙʝʥʥʦ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʨʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ. 

ʀʥʪʝʛʨʘʮʠʷ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ ʚ ʩʠʩʪʝʤʫ ʢʘʥʘʣʠʟʘʮʠʠ ʧʦʟ-

ʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʧʝʨʝʜʘʚʘʪʴ ʪʝʧʣʦ ʦʪ ʚʦʜʳ ʢ ʵʣʝʤʝʥʪʘʤ ʇʝʣʴ-
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ʪʴʝ, ʧʦʚʳʰʘʷ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ. ʉʛʝʥʝʨʠʨʦʚʘʥʥʘʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʠʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʩʦʢʨʘʪʠʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʠ ʩʥʠʟʠʪʴ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ ʵʣʝʤʝʥʪʦʚ 

ʇʝʣʴʪʴʝ ʚ ʩʠʩʪʝʤʫ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʞʠʣʦʛʦ ʜʦʤʘ ʤʦʞʝʪ ʫʩʧʝʰʥʦ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠʟ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʚʦʜʳ ʠ ʥʠʟ-

ʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨ-

ʩʧʝʢʪʠʚʳ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʙʳ-

ʪʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʩʦʙʨʘʥ 

ʩʪʝʥʜ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ ʨʘʟ-

ʥʠʮʳ ʪʝʤʧʝʨʘʪʫʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʵʣʝ-

ʤʝʥʪʦʚ ʇʝʣʴʪʴʝ. ʈʘʙʦʪʘ ʚʢʣʶʯʘʣʘ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴ-

ʥʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʦʙʤʝʥʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʵʬʬʝʢʪʠʚʥʦ ʧʝʨʝ-

ʜʘʚʘʪʴ ʪʝʧʣʦ ʦʪ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʚʦʜʳ ʢ ʵʣʝʤʝʥʪʘʤ ʇʝʣʴʪʴʝ. 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʨʝʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ (ʨʠʩ. 

1) ʜʣʷ ʦʮʝʥʢʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʦʧ-

ʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  

 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ɼʘʥʥʳʡ ʤʘʢʝʪ ʧʦʟʚʦʣʷʝʪ ʥʘʙʣʶʜʘʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʘ-

ʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʨʘʜʠʝʥʪ, ʤʘʪʝʨʠʘʣʳ ʵʣʝ-

ʤʝʥʪʦʚ ʇʝʣʴʪʴʝ ʠ ʢʦʥʩʪʨʫʢʮʠʷ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ, ʥʘ ʧʨʦʠʟʚʦʜʠ-
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ʤʫʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʕʪʦʪ ʦʧʳʪ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʧʦ-

ʥʷʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʮʝʩʩʘ ʠ ʚʳʷʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʦʙʣʘʩʪʠ ʫʣʫʯʰʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʚʝʨʩʠʠ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʪʚʦ (ʨʠʩ. 2).  

ʉʪʝʥʜ ʠ ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʥʝʤ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩʪʘʣʠ ʦʩʥʦʚʦʡ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʇʝʣʴʪʴʝ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʘ 

ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʚʦʜ. 

 

 

ʈʠʩ. 2. ʇʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʇʝʣʴʪʴʝ 

ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʚʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʚ ʵʥʝʨʛʝʪʠʢʝ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʘ 

ʪʘʢʞʝ ʥʘ ʩʦʟʜʘʥʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʵʬʬʝʢʪʠʚ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨ-

ʛʠʠ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ɿʘʭʘʨʦʚ ʂʠʨʠʣʣ ʖʨʴʝʚʠʯ ï ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢʪʨʦ-

ʪʝʭʥʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ʂʨʘʚʯʝʥʢʦ ɻʘʣʠʥʘ ɸʣʝʢʩʝʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʳ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʡ, ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

ʄ.ʈ. ʀʚʘʱʝʥʢʦ, ʀ.ɼ. ʂʦʞʠʥ, ɼ.ɺ. ʇʦʧʦʚ  

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʆʇʊʀʄʀɿɸʎʀʗ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ɿʄɽɽɺʀʂʆɺʆɻʆ  

ʊɽʇʃʆʆɹʄɽʅʅʀʂɸ ʉ ʋʏɽʊʆʄ ɿɸɼɸʅʅʆʁ ʊɽʇʃʆɺʆʁ 

ʄʆʑʅʆʉʊʀ: ʈɸɿʈɸɹʆʊʂɸ ʇʈʆʊʆʊʀʇɸ 

 

ɸʥʥʦʪʘʮʠʷ. ɹʳʣ ʠʩʩʣʝʜʦʚʘʥ ʨʳʥʦʢ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʘʧʧʘʨʘʪʦʚ. ɺ 

ʩʚʷʟʠ ʩ ʫʭʦʜʦʤ ʩ ʨʳʥʢʘ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ, ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʫʩʢʘʪʴ ʜʦʩʪʦʡʥʳʝ ʘʥʘʣʦʛʠ ʟʘ ʙʦʣʝʝ 

ʜʝʰʸʚʫʶ ʮʝʥʫ. ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʪʦʪʠʧ ʟʤʝʝʚʠʢʦʚʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ, 

ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʚʳʜʘʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ 

ʢ ʝʛʦ ʨʘʟʤʝʨʫ. ʇʦʪʨʝʙʠʪʝʣʴ ʙʫʜʝʪ ʠʤʝʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʨʦʜʫʢʪ, ʩ ʧʨʘ-

ʚʠʣʴʥʦ ʟʘʷʚʣʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʤʝʝʚʠʢʦʚʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ, ʛʨʝʶʱʠʡ ʵʣʝ-

ʤʝʥʪ, ʵʬʬʝʢʪʠʚʥʫʶ ʧʝʨʝʜʘʯʫ ʪʝʧʣʘ, ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʚʦʜʷʥʳʝ ʵʢʚʠʚʘ-

ʣʝʥʪʳ, ʨʝʢʫʧʝʨʘʪʠʚʥʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ. 
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OPTIMIZATION OF THE DESIGN OF A COIL HEAT  

EXCHANGER TAKING INTO ACCOUNT A GIVEN THERMAL 

OUTPUT: DEVELOPMENT OF A PROTOTYPE  

 

Abstract. The market of heat exchangers was investigated. Due to the 

withdrawal of foreign manufacturers of this equipment from the market, it 

is possible to produce decent analogues for a cheaper price. A prototype of 

a coil heat exchanger has been developed, which is capable of producing 

maximum power in relation to its size. The consumer will have a high-

quality product with correctly stated characteristics. 

Key words: coil heat exchanger, heating element, efficient heat trans-

fer, heat flow, water equivalents, regenerative heat exchanger. 

 

ʊʝʧʣʦʦʙʤʝʥʥʠʢʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩ-

ʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʙʳʪʦʚʦʡ ʩʬʝʨʝ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʝʜʣʘʛʘʶʪ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʥʝ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʩʚʦʠʤ ʟʘʷʚʣʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʘ ʝʩʣʠ ʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ, ʪʦ ʠʤʝʝʪ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʠ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ. 

ʅʘ ʦʩʥʦʚʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʰʝʡ ʢʦʤʘʥʜʦʡ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʘʢʪʥʳʡ ʧʨʦʪʦʪʠʧ ʟʤʝʝʚʠʢʦʚʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠ-

ʢʘ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʘ ʨʘʩʯʝʪʘʤʠ. 

ɻʨʝʶʱʠʡ ʵʣʝʤʝʥʪ ʚ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ ï ʩʧʠʨʘʣʴ 

ʟʤʝʝʚʠʢʦʚʦʛʦ ʪʠʧʘ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʘʷ ʵʬʬʝʢʪʠʚʥʫʶ 

ʧʝʨʝʜʘʯʫ ʪʝʧʣʘ ʙʣʘʛʦʜʘʨʷ 

ʙʦʣʴʰʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥ-

ʪʘʢʪʘ ʤʝʞʜʫ ʨʘʙʦʯʠʤʠ ʩʨʝ-

ʜʘʤʠ (ʨʠʩ. 1). ʄʘʪʝʨʠʘʣʦʤ 

ʩʧʠʨʘʣʠ ʷʚʣʷʝʪʩʷ ʥʝʨʞʘʚʝ-

ʶʱʘʷ ʩʪʘʣʴ ʤʘʨʢʠ 12X18H10T, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʦʙʣʘʜʘʶʱʘʷ ʚʳʩʦ-

ʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʢʦʨʨʦʟʠʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʠʜʝʘʣʴʥʳʤ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ, ʛʜʝ ʤʘʪʝʨʠʘʣ ʧʦʜʚʝʨʞʝʥ ʚʦʟʜʝʡʩʪʚʠʶ 

ʚʣʘʛʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʛʨʝʶʱʠʡ ʵʣʝʤʝʥʪ ʣʝʛʢʦ ʤʦʥʪʠʨʫʝʪʩʷ ʠ 

ʦʙʩʣʫʞʠʚʘʝʪʩʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ʈʠʩ. 1. ʉʧʠʨʘʣʴ ʟʤʝʝʚʠʢʦʚʦʛʦ ʪʠʧʘ 
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ʂʦʨʧʫʩ ʚʳʧʦʣʥʝʥ ʠʟ ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ, ʦʜʥʠʤ ʠʟ ʧʨʝʠʤʫ-

ʱʝʩʪʚ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʣʝʛʢʦʩʪʴ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʝʛʦ ʪʨʘʥʩʧʦʨ-

ʪʠʨʦʚʢʫ, ʤʦʥʪʘʞ ʠ ʦʙʨʘʙʦʪʢʫ (ʨʠʩ. 2). ʉʪʝʢʣʦʧʣʘʩʪʠʢ ʫʩʪʦʡʯʠʚ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʟ-

ʜʝʡʩʪʚʠʡ ʠ ʤʝʭʘ-

ʥʠʯʝʩʢʠʭ ʧʦʚʨʝ-

ʞʜʝʥʠʡ, ʦʥ ʣʝʛʢʦ 

ʬʦʨʤʫʝʪʩʷ ʚ ʨʘʟ-

ʣʠʯʥʳʝ ʢʦʥʬʠʛʫ-

ʨʘʮʠʠ ʠ ʨʘʟʤʝʨʳ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟ-

ʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʦʙʨʘʚ ʥʝʦʙʭʦʜʠʤʳʝ ʵʣʝʤʝʥʪʳ, ʫʜʘʣʦʩʴ 

ʩʦʙʨʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴ-

ʥʦʡ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʣʝʛʢʦʩʪʠ ʠ ʢʦʤʧʘʢʪʥʦʩʪʠ ʠʟ-

ʜʝʣʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣ: ʚʦʜʷʥʳʭ ʵʢʚʠʚʘʣʝʥʪʦʚ 

(ὡ Ὃ̄Ͻὅ, ὡ Ὃ̖Ͻὅ ȟ 

ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʯʠʩʣʘ ʝʜʠʥʠʮ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ ὔὝὟ
Ͻ

, 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʘʧʧʘʨʘʪʘ 

(‐
 Ͻ

Ͻ
 Ͻ

) 

ʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ὗ ‐Ͻὡ Ͻὸ̖̄̃ ὸ̖̖̃. 
ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʙʳʣ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ, ʦʪ-

ʨʘʞʘʶʱʠʡ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʱʥʦʩʪʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʦʪ ʨʘʟʥʦʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨ ʩʨʝʜ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʨʘʩʭʦʜʦʚ ʛʦʨʷʯʝ-

ʛʦ ʠ ʭʦʣʦʜʥʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ.  

ʈʠʩ. 2. ʂʦʨʧʫʩ ʠʟ ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ 
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ʈʠʩ. 3. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʱʥʦʩʪʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ  

ʦʪ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʩʨʝʜ 

 

ɸʥʘʣʠʟ ʛʨʘʬʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʪʨʝʙʠʪʝʣʶ ʦʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʫʶ ʪʝʧʣʦʚʫʶ ʤʦʱʥʦʩʪʴ ʘʧʧʘʨʘʪʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʦʪ-

ʥʦʰʝʥʠʠ ʨʘʩʭʦʜʦʚ ʛʦʨʷʯʝʛʦ ʠ ʭʦʣʦʜʥʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ, ʟʥʘʷ 

ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʥʠʤʠ. 

ʅʘ ʨʠʩ.4 ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʪʝʥʜ, ʢʦ-

ʪʦʨʳʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʠ ʧʦʟ-

ʚʦʣʷʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʪʝʧʣʦ-

ʦʙʤʝʥʥʳʭ ʘʧʧʘʨʘʪʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʥʘʮʝʣʝʥ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʢʦʪʦʨʦ-

ʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʘʜʘʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʩʨʝʜʳ, ʥʘʰʘ ʢʦʤʘʥʜʘ ʩʚʷʟʘʣʘʩʴ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʙʘʩ-

ʩʝʡʥʦʚ, ʩ ʮʝʣʴʶ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʧʨʦʜʘʞʠ ʥʘʰʝʛʦ ʪʝʧ-

ʣʦʦʙʤʝʥʥʠʢʘ ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʙʘʩʩʝʡʥʦʤ (ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ). 
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ʈʠʩ. 4. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʱʥʦʩʪʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ  

ʦʪ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʩʨʝʜ 

ʕʪʘ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʟʤʝʝʚʠʢʦʚʦʛʦ ʪʝʧʣʦʦʙ-

ʤʝʥʥʠʢʘ ʧʦʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ ʧʨʠ 

ʟʘʜʘʥʥʦʡ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ. 
 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ ʠ ʥʘʫʯʥʳʭ ʨʫʢʦʚʦʜʠʪʝʣʷʭ 

ʀʚʘʱʝʥʢʦ ʄʠʨʦʩʣʘʚ ʈʦʤʘʥʦʚʠʯ ï ʩʪʫʜʝʥʪ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʬʘ-

ʢʫʣʴʪʝʪʘ, ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

ʂʦʞʠʥ ʀʚʘʥ ɼʤʠʪʨʠʝʚʠʯ ï ʩʪʫʜʝʥʪ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

ʇʦʧʦʚ ɼʘʥʠʣʘ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʩʪʫʜʝʥʪ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴ-

ʪʝʪʘ, ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

ɻʘʙʜʫʰʝʚ ʈʫʩʣʘʥ ɾʘʤʘʥʛʘʨʘʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

 
 

 



145 

ɽ.ʉ. ʇʝʪʨʦʚ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʈɸʉʏɽʊ ʊʆʂʆɺ ʂʆʈʆʊʂʆɻʆ ɿɸʄʓʂɸʅʀʗ ʉ ʇʆʄʆʑʔʖ 

ʇʈʆɻʈɸʄʄ ʉ ʆʊʂʈʓʊʓʄ ʀʉʍʆɼʅʓʄ ʂʆɼʆʄ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʘʩʯʝʪʘ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. ʆʮʝʥʠʚʘʝʪʩʷ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʠʤʝʥʠʤʦʩʪʴ ʚ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ. ʇʨʝʜʩʪʘʚʣʝʥ 

ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʡ ʠʟ 

ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʘ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʪʦʢ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʫʩʪʘʚʢʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. 

 

E.S. Petrov 

Chuvash State University named after I.N. Ulyanova 

 

CALCULATION OF SHORT CIRCUIT CURRENTS USING 

OPEN-SOURCE PROGRAMS 

 

Abstract. The article provides a brief overview of the relevance of ex-

isting programs for calculating short-circuit current. The use of open source 

programs for calculating short circuit current is considered. Their effective-

ness and applicability in engineering practice are assessed. An example of 

calculating short-circuit current using one of these programs is presented. 

Key words: open source software, short circuit current, relay protec-

tion settings. 

 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʘʩʯʸʪʘ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. ʉʨʝʜʠ ʥʠʭ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ɸʈʄ ʉʈɿɸ, ʇɺʂ ɸʈʋ ʈɿɸ, ANARES ʊʂɿ, 

Energy CS, PSCAD, Matlab, PowerFactory ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʆʥʠ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ [1]: 

1) ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʨʘʩʯʸʪʘ ʪʦʢʦʚ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ=0: 

ʕʪʦʪ ʪʠʧ ʧʨʦʛʨʘʤʤ, ʚʢʣʶʯʘʷ ɸʈʄ ʉʈɿɸ, ɸʈʋ ʈɿɸ, Energy CS ʠ 

ʜʨʫʛʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝ-

ʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚ 

ʥʫʣʝʚʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 
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2) ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʘʥʘʣʠʟʘ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ: PSCAD, 

RTDS, Matlab Simulink ʠ ʜʨʫʛʠʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʤʦʤʝʥʪ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ, ʩʦʯʝʪʘʶʱʠʝ ʚ 

ʩʝʙʝ ʜʚʘ ʵʪʠʭ ʪʠʧʘ (PowerFactory, ETAP ʠ ʜʨ.). ɼʣʷ ʨʘʩʯʝʪʘ 

ʫʩʪʘʚʦʢ ʣʫʯʰʝ ʧʦʜʦʡʜʫʪ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʪʦʢʠ 

ʂɿ ʚ ʥʫʣʝʚʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʆʜʥʘʢʦ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʧʨʦʛʨʘʤʤʳ ʣʠʮʝʥʟʠʨʦʚʘʥʳ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʯʘʩʪʠ ʠʟ ʥʠʭ ʦʪʩʫʪʩʪʚʫʝʪ. ɸʣʴʪʝʨʥʘ-

ʪʠʚʦʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʦʛʨʘʤʤʳ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜ-

ʥʳʤ ʢʦʜʦʤ. ɻʣʘʚʥʦʝ ʠʭ ʜʦʩʪʦʠʥʩʪʚʦ ï ʵʪʦ ʜʦʩʪʫʧʥʦʩʪʴ, ʪʦ ʝʩʪʴ 

ʦʥʠ ʙʝʩʧʣʘʪʥʳ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ. ʊʘʢʞʝ ʥʝʤʘʣʦ-

ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʥʘʧʠ-

ʩʘʥʥʦʛʦ ʢʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʛʨʘʤʤʳ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ 

ʢʦʜʦʤ ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʜʦʧʦʣʥʷʪʴ ï ʵʪʦ ʙʳʚʘʝʪ ʧʦʣʝʟʥʦ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʝʩʪʴ ʦʰʠʙʢʘ ʠʣʠ ʥʝʪʦʯʥʦʩʪʴ ʚ ʢʦʜʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʠ ʜʦʩʪʦʠʥʩʪʚʘ, ʚ ʧʨʦʛʨʘʤʤʘʭ ʩ ʦʪʢʨʳʪʳʤ ʠʩ-

ʭʦʜʥʳʤ ʢʦʜʦʤ ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʝʨʠʬʠʢʘʮʠʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʘʩʯʝʪʦʚ. ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʨʝʰʘʝʪʩʷ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʩʨʘʚʥʝʥʠʝʤ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʦʚ ʧʨʦʚʝʨʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ. ʇʨʠ ʵʪʦʤ ʤʦ-

ʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚʦʧʨʦʩ: ʟʘʯʝʤ ʨʘʩʩʯʠʪʳʚʘʪʴ ʪʦʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘ-

ʤʳʢʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʘʭ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʝʩʣʠ ʝʩʪʴ 

ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʠ ʧʨʦʚʝʨʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ? ʆʪʚʝʯʘʷ 

ʥʘ ʥʝʛʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʙʝʩʧʣʘʪʥʳ, ʢ 

ʪʦʤʫ ʞʝ ʦʥʠ ʙʦʣʝʝ ʛʠʙʢʠʝ, ʪʦ ʝʩʪʴ ʚ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʜʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤʳ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʨʘʩ-

ʩʤʦʪʨʠʤ ʧʨʦʛʨʘʤʤʫ mrtkz, ʠʤʝʶʱʘʷ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

1) ʈʝʘʣʠʟʦʚʘʥʘ ʥʘ ʷʟʳʢʝ Python; 

2) ʈʘʩʩʯʠʪʳʚʘʝʪ ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ, ʚ ʯʘʩʪʥʦʩʪʠ ὸ = 0; 

3) ʈʘʟʨʘʙʦʪʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʈʫʢʦʚʦʜʷʱʠʤʠ ʫʢʘʟʘʥʠ-
ʷʤʠ ʧʦ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʝ ʚʳʧʫʩʢ 11è [2]; 

4) ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ ʟʘʜʘʶʪʩʷ ʢʘʢ ʟʥʘʯʝʥʠʷ ʧʨʷʤʦʡ, 

ʦʙʨʘʪʥʦʡ ʠ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 
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ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʧʨʦ-

ʩʪʦʡ ʩʭʝʤʳ ʚ ʧʨʦʛʨʘʤʤʝ mrtkz. ɼʘʥʘ ʯʘʩʪʴ ʩʭʝʤʳ (ʨʠʩ. 1) ʩ ʟʘ-

ʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʩʤ. ʨʠʩ. 2). 

 

ʉʠʩʪʝʤʘ
ˉ1

ɺʃ-2ɺʃ-1 ʉʠʩʪʝʤʘ 
ˉ2

ʊ

ʇʉ-2

ʇʉ-1

ʂ

 

ʈʠʩ. 1. ʆʜʥʦʣʠʥʝʡʥʘʷ ʩʭʝʤʘ 

 

1

2

3

4

 

ʈʠʩ. 2. ɿʘʜʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ: 1) ʕɼʉ, ɺ; 2) ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ʧʨʷʤʦʡ, ʦʙʨʘʪʥʦʡ ʠ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʠʥʠʡ, 

ʆʤ;  

3) ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʛʨʫʧʧʘ ʩʦʝʜʠʥʝʥʠʷ ʦʙʤʦʪʦʢ  

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; 4) ʪʦʯʢʘ ʂɿ ʠ ʚʠʜ ʟʘʤʳʢʘʥʠʷ 

 

ʂʘʢ ʚʠʜʠʤ ʠʟ ʨʠʩ. 2, ʧʘʨʘʤʝʪʨʳ ʚʝʪʚʝʡ ʟʘʜʘʶʪʩʷ ʚ ʚʠʜʝ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʡ ʧʨʷʤʦʡ, ʦʙʨʘʪʥʦʡ ʠ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʕʪʦ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʝʨʝʩʯʝʪʘ ʢʘʪʘʣʦʞʥʳʭ ʜʘʥʥʳʭ. 
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ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʚʠʜʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ 

ʠ ʟʘʜʘʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʅʘ ʨʠʩ. 3 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʚ ʚʠʜʝ ʬʘʟʥʳʭ ʠ 

ʣʠʥʝʡʥʳʭ ʚʝʣʠʯʠʥ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʡ ʧʨʷʤʦʡ, ʦʙʨʘʪʥʦʡ ʠ ʥʫʣʝ-

ʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ.  

 

 

ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʨʘʤʤʳ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʷʚ-

ʣʷʶʪʩʷ ʫʜʦʙʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʨʘʩʯʝʪʘ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. ɻʠʙʢʦʩʪʴ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʢʦʪʦʨʫʶ ʦʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʴʟʦ-

ʚʘʪʝʣʶ, ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ ʧʨʠ 

ʨʘʩʯʝʪʝ ʫʩʪʘʚʦʢ ʈɿɸ, ʚʳʙʦʨʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʷʜʘ ʜʨʫʛʠʭ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. ʑʝʜʨʠʥ ɺ.ɸ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʚ ʧʨʠʤʝʨʘʭ ʠ ʠʣʣʶʩʪʨʘʮʠʷʭ: ʫʯʝʙ. ʇʦʩʦ-

ʙʠʝ / ɺ.ɸ. ʑʝʜʨʠʥ, ʅ.ʄ. ɽʨʤʦʣʘʝʚʘ, ʇ.ʃ. ɺʦʨʦʥʦʚ. ʏʝʙʦʢʩʘʨʳ: ʀʟʜ-ʚʦ 

ʏʫʚʘʰ. ʫʥ-ʪʘ, 2017. 174 ʩ. 

2. ʈʫʢʦʚʦʜʷʱʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʝ. ɺʳʧ. 11. ʈʘʩʯʝʪʳ 

ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʜʣʷ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʩʠʩʪʝʤʥʦʡ ʘʚʪʦʤʘ-

ʪʠʢʠ ʚ ʩʝʪʷʭ 110-750 ʢɺ. ʄ.: ʕʥʝʨʛʠʷ, 1979. 152 ʩ. 

 
ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʳʭ ʨʫʢʦʚʦʜʠʪʝʣʷʭ 

ʇʝʪʨʦʚ ɽʚʛʝʥʠʡ ʉʝʨʛʝʝʚʠʯ ï ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢʪʨʦ-

ʪʝʭʥʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ɼʦʨʦʥʠʥ ɸʣʝʢʩʘʥʜʨ ɺʠʢʪʦʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʏʫʚʘʰ-

ʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
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ɺʦʨʦʥʦʚ ʇʘʚʝʣ ʃʝʦʥʠʜʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʏʫʚʘʰʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

ɺ.ɸ. ʈʦʛʦʚ, ʗ.ɸ. ʂʫʯʝʨʦʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ  

ʉʀʃʔʅʆʊʆʏʅʓʍ ʆɼʅʆʇʆʃʖʉʅʓʍ ɻɽʈʄɽʊʀʏʅʓʍ 

ʂʆʅʊɸʂʊʆʈʆɺ ʇʆʉʊʆʗʅʅʆɻʆ ʊʆʂɸ 
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ʥʘ ʙʘʟʝ ʧʨʝʜʧʨʠʷʪʠʷ çɺʅʀʀʈ-ʇʨʦʛʨʝʩʩè. ɹʳʣ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʨʳʥ-

ʢʘ, ʩʦʩʪʘʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʥʝʡʢʠ 

ʢʦʥʪʘʢʪʦʨʦʚ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ ʥʘʡʜʝʥʳ ʩʘʤʳʝ çʧʦʧʫʣʷʨʥʳʝè ʢʦʥʬʠ-

ʛʫʨʘʮʠʠ ʢʦʥʪʘʢʪʦʨʦʚ.  
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RESEARCH AND DESIGN OF HIGH -CURRENT  

SINGLE-POLARITY HERMETIC DC CONTACTORS  

 

Abstract. We are researching hermetically sealed DC single-pole con-

tactors, assessing the cost and organizing production based on the çVNIIR-

Progressè enterprise. Market analysis has been conducted, requirements for 

the development of a domestic range of DC contactors have been compiled, 

and the most çpopularè configurations of contactors have been identified. 
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ʂʦʥʪʘʢʪʦʨʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠʟʚʝʩʪʥʳ ʜʘʚʥʦ ʠ ʠʤʝʶʪ ʙʦʣʴ-

ʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʠʜʦʚ ʠʩʧʦʣʥʝʥʠʷ, ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʮʝʣʝʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ [1ï7]. ʉʨʝʜʠ ʥʠʭ ʦʩʦ-

ʙʫʶ ʛʨʫʧʧʫ ʦʙʨʘʟʫʶʪ ʦʜʥʦʧʦʣʶʩʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʦʥʪʘʢʪʦ-

ʨʳ ʩ ʛʘʰʝʥʠʝʤ ʜʫʛʠ ʚ ʚʦʟʜʫʭʝ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʩʘʤʦʣʝʪʘʭ, ʚʝʨʪʦʣʸʪʘʭ, ʢʘʨʴʝʨʥʳʭ ʩʘʤʦʩʚʘʣʘʭ, ʧʦʛʨʫʟʯʠʢʘʭ, ʙʫʣʴ-

ʜʦʟʝʨʘʭ. ʅʦ ʧʨʠ ʵʪʦʤ, ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ 



150 

ʟʘʨʫʙʝʞʥʳʝ ʛʝʨʤʝʪʠʯʥʳʝ ʢʦʥʪʘʢʪʦʨʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʧʦʷʚʠʣʘʩʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʠ. 

ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʝʣʘ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʝʨʝʜ ʥʘʤʠ ʩʪʦʷʣʠ ʟʘʜʘʯʠ: ʨʘʟʨʘʙʦʪʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʣʠʥʝʡʢʝ ʦʜʥʦʧʦʣʶʩʥʳʭ ʛʝʨʤʝʪʠʯʥʳʭ ʢʦʥʪʘʢʪʦʨʦʚ ʧʦ-

ʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʦʮʝʥʠʪʴ ʩʪʦʠʤʦʩʪʴ ʝʸ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʩʚʦʝʥʠʷ. 

ʏʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʟʘʜʘʯʫ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʙʟʦʨ ʨʳʥʢʘ, ʟʘʢʫʧʣʝʥʳ 

ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ, ʨʘʟʨʘʙʦʪʘʥ ʠ ʠʩʧʳ-

ʪʘʥ ʤʘʢʝʪ ʢʦʥʪʘʢʪʦʨʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʯʘʣʦʩʴ ʩ ʘʥʘʣʠʟʘ ʨʳʥʢʘ. ʅʝʚʦʟʤʦʞʥʦ ʦʮʝ-

ʥʠʪʴ ʩʪʘʪʠʩʪʠʢʫ ʩʧʨʦʩʘ ʥʘ ʢʦʥʪʘʢʪʦʨʳ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ, ʥʦ 

ʝʩʪʴ ʩʪʘʪʠʩʪʠʢʘ ʢʘʩʘʶʱʘʩʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʤʧʦʨʪʘ ʢʦʤʤʫʪʘʮʠ-

ʦʥʥʦʡ ʘʧʘʨʘʪʫʨʳ ʩ 2018 ʧʦ 2022 ʛʦʜ (ʨʠʩʫʥʦʢ). 

 

 
 

ʉʨʘʚʥʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʤʧʦʨʪʘ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ  

ʢʦʤʤʫʪʘʮʠʦʥʥʦ-ʟʘʱʠʪʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʚ 2018-2022 ʛʛ., [ʨʫʙ.] 

 

ɿʘ ʩʯʸʪ ʪʦʛʦ, ʯʪʦ ʩʧʨʦʩ ʥʘ ʢʦʤʤʫʪʘʮʠʦʥʥʫʶ ʘʧʧʘʨʘʪʫʨʫ ʨʘʩ-

ʪʫʱʠʡ, ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʯʪʦ ʨʘʩʪʸʪ ʩʧʨʦʩ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ 
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ʦʜʥʦʧʦʣʶʩʥʳʝ ʢʦʥʪʘʢʪʦʨʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴ-

ʥʦ, ʯʪʦ ʨʘʩʪʫʱʘʷ ʜʠʥʘʤʠʢʘ ʩʦʭʨʘʥʠʪʩʷ. 

ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʡ, ʧʨʦʜʘʶʱʠʭ ʢʦʥ-

ʪʘʢʪʦʨʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʚʳʜʝʣʠʣʠ 15 ʚʝʜʫʱʠʭ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʝʡ, ʷʚʣʷʶʱʠʭʩʷ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʚ ʈʦʩʩʠʠ:  1) TE Connec-

tivity  / Kilovac (ʉʐɸ); 2) Sensata Technologies / Gigavac (ʉʐɸ); 

3) Littelfuse (ʉʐɸ); 4) Omron (ʗʧʦʥʠʷ); 5) TDK (ʗʧʦʥʠʷ); 

6) Panasonic (ʗʧʦʥʠʷ); 7) Ebusbar (ʂʠʪʘʡ); 8) BSB Electrical Ap-

pliances (ʂʠʪʘʡ); 9) Hecheng Smart Electric (ʂʠʪʘʡ); 10) XGVAC 

(ʂʠʪʘʡ); 11) Hongfa (ʂʠʪʘʡ); 12) Suzhou Anlaiqiang Electronic 

Technology (ʂʠʪʘʡ); 13) LS Electric (ʖ. ʂʦʨʝʷ); 14) Albright (ɺʝ-

ʣʠʢʦʙʨʠʪʘʥʠʷ); 15) Ivelvac (ʈʦʩʩʠʷ / ʂʠʪʘʡ). 

ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ï ʚ ʦʩʥʦʚʥʦʤ ʛʝʨʤʝʪʠʯʥʳʝ ʢʦʥʪʘʢʪʦʨʳ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʦʠʟʚʦʜʷʪʩʷ ʣʠʙʦ ʚ ʂʠʪʘʝ, ʣʠʙʦ ʚ ʥʝʜʨʫʞʝ-

ʩʪʚʝʥʥʳʭ ʩʪʨʘʥʘʭ. 

ʅʘ ʦʩʥʦʚʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠʩʧʦʣʥʝʥʠʡ ʢʦʥʪʘʢʪʦ-

ʨʦʚ 15-ʪʠ ʠʟʫʯʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʨʠʠ ʩʠʣʴʥʦʪʦʯʥʳʭ 

ʦʜʥʦʧʦʣʶʩʥʳʭ ʛʝʨʤʝʪʠʯʥʳʭ ʢʦʥʪʘʢʪʦʨʦʚ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ: 

- ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ: 1000 ɺ; 

- ʥʦʤʠʥʘʣʴʥʦʝ ʪʦʢ: 100, 150, 200, 250, 300, 350, 400, 500, 600 ɸ; 

- ʢʦʣʠʯʝʩʪʚʦ ʛʘʙʘʨʠʪʦʚ: 6 (100; 150/200; 250/300; 350/400; 500; 600); 

- ʬʦʨʤʘ ʢʦʨʧʫʩʘ: ʧʨʠʟʤʘʪʠʯʝʩʢʘʷ. 

ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʨʳʥʢʘ ʙʳʣʠ ʟʘʢʫʧʣʝʥʳ 8 ʩʘʤʳʭ ʤʘʩʩʦʚʦ 

ʧʨʦʜʘʚʘʝʤʳʭ ʛʝʨʤʝʪʠʯʥʳʭ ʢʦʥʪʘʢʪʦʨʦʚ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʟʘʨʫ-

ʙʝʞʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ: TE Connectivity Kilovac 

EV200HAANA, Ebusbar EVC250A-1AD, TE Connectivity Kilovac 

KHR500KSANL, TE Connectivity Kissling 30/313/12, TDK 

Electronics HVC500B-24, IVELVAC USC5010BFB, IVELVAC 

USC1004BFB, IVELVAC USC1010BFB. 

ʇʨʦʚʝʜʝʥʦ ʧʦʣʥʦʝ ʠʟʫʯʝʥʠʝ ʟʘʢʫʧʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. ɺ ʭʦʜʝ 

ʠʩʧʳʪʘʥʠʡ, ʫʙʝʜʠʣʠʩʴ, ʯʪʦ ʧʨʦʪʦʪʠʧʳ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʟʘʷʚʣʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ. ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʥʘʩʪʢʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʞʜʦʛʦ ʟʘʢʫʧʣʝʥʥʦʛʦ ʦʙʨʘʟʮʘ, ʚʝʩ 

ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ. ɺ ʩʨʝʜʥʝʤ ʥʘ ʦʜʠʥ ʛʘʙʘʨʠʪʥʳʡ ʨʘʟʤʝʨ 

ʧʨʠʭʦʜʠʪʩʷ: 75% ʤʝʪʘʣʣʘ, 22% ʧʣʘʩʪʤʘʩʩʳ ʠ 3% ʧʨʦʯʠʭ ʤʘʪʝʨʠʘ-

ʣʦʚ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʜʣʷ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ 9 
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ʧʨʝʩʩʬʦʨʤ/ʣʠʪʬʦʨʤ, 14 ʰʪʘʤʧʦʚ ʠ 120 ʨʘʟʣʠʯʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝ-

ʥʠʡ. ʇʦ ʜʘʥʥʳʤ 2023 ʛʦʜʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʜʥʦʡ ʧʨʝʩʩʬʦʨʤʳ ʦʙʦʡ-

ʜʸʪʩʷ ʚ 1,5 ʤʣʥ. ʨʫʙʣʝʡ, ʘ ʦʜʥʦʛʦ ʰʪʘʤʧʘ ʚ 1 ʤʣʥ. ʨʫʙʣʝʡ. 

ɼʘʣʝʝ ʨʘʟʨʘʙʦʪʘʥ ʠ ʠʩʧʳʪʘʥ ʤʘʢʝʪ. ʕʪʠ ʠʩʧʳʪʘʥʠʷ ʧʦʜ-

ʪʚʝʨʜʠʣʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʩʦʚʨʝ-

ʤʝʥʥʳʤ ʦʜʥʦʧʦʣʶʩʥʳʤ ʢʦʥʪʘʢʪʦʨʘʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʘ ʪʘʢʞʝ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ çɺʅʀʀʈ-ʇʨʦʛʨʝʩʩè ʛʦʪʦʚ ʦʩʚʦʠʪʴ ʵʪʫ ʣʠʥʝʡʢʫ ʩ 

ʫʩʣʦʚʠʝʤ ʜʦʢʫʧʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʧʨʝʜʣʘʛʘʝʤ ʦʩʚʦ-

ʠʪʴ ʣʠʥʝʡʢʫ ʠʟ ʰʝʩʪʠ ʛʘʙʘʨʠʪʦʚ ʦʜʥʦʧʦʣʶʩʥʳʭ ʛʝʨʤʝʪʠʯʥʳʭ ʢʦʥ-

ʪʘʢʪʦʨʦʚ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʚ ʧʨʠʟʤʘʪʠʯʝʩʢʦʤ ʢʦʨʧʫʩʝ, ʩ ʥʦʤʠ-

ʥʘʣʴʥʳʤʠ ʪʦʢʘʤʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 100 ʜʦ 600 ɸʤʧʝʨ, ʩ ʥʦʤʠʥʘʣʴ-

ʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʜʦ 1000 ɺʦʣʴʪ. ʂʦʪʦʨʳʝ ʥʝ ʙʫʜʫʪ ʫʩʪʫʧʘʪʴ ʧʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʦʥʪʘʢʪʦʨʘʤ ʚʝʜʫʱʠʭ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʝʡ. ɿʘʜʘʯʠ ʚʳʧʦʣʥʝʥʳ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ, ʩʦʩʪʘʚʣʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʥʝʡʢʝ, ʩʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʩʝʨʠʠ ʩʠʣʴʥʦʪʦʯʥʳʭ ʦʜʥʦʧʦʣʶʩʥʳʭ ʛʝʨʤʝʪʠʯʥʳʭ ʢʦʥ-

ʪʘʢʪʦʨʦʚ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʧʨʝʜʝʣʝʥʘ ʠ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 

346 ʤʣʥ. ʨʫʙ. ʙʝʟ ʅɼʉ (415 ʤʣʥ. ʨʫʙ. ʩ ʅɼʉ). 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʈʦʛʦʚ ɺʘʣʝʥʪʠʥ ɸʥʜʨʝʝʚʠʯ ï ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢʪʨʦ-

ʪʝʭʥʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ʂʫʯʝʨʦʚʘ ʗʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢ-

ʪʨʦʪʝʭʥʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ʄʠʭʘʡʣʦʚ ɸʣʝʢʩʝʡ ɺʘʣʝʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫ-

ʶʱʠʡ ʢʘʬʝʜʨʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʦʟʜʘʥʠʝ ʤʫʣʴʪʠʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ 

ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʦʩʮʠʣʣʦʛʨʘʤʤ ʥʘ ʵʢʨʘʥʝ ʤʠʢʨʦʧʨʦʮʝʩ-
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ʨʦʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ ʩʦ-

ʧʦʩʪʘʚʠʤʳʝ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ.  
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ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ, ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ, ʩʙʦʨ ʜʘʥʥʳʭ, 
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Abstract. Creation of a multiplatform application for data collection 

and display of waveforms on the screen of microprocessor devices 

equipped with technical means of data visualization. Development of soft-

ware modules that provide extensive functionality of a virtual oscilloscope 

comparable to physical devices. 

Key words: virtual oscilloscope, QT application, open source, computer 

application, data collection, waveforms. 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩʚʷʟʘʥʘ ʩ ʰʠʨʦʢʠʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʵʣʝʢʪʨʦʥʥʳʭ, ʨʦʙʦ-

ʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʚʦ ʚʩʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦ-
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ʩʪʠ ʯʝʣʦʚʝʢʘ. ʉʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʧʦʚʳʰʝʥʠʝ ʝʸ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʟ-

ʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʝʸ ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʩʨʝʜʠ ʰʠ-

ʨʦʢʠʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʝʸ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʠʡ ʮʝʥʦʚʦʡ ʜʠʘʧʘʟʦʥ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ 

ʥʘ ʨʳʥʢʝ ʙʦʣʴʰʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʩʮʠʣʣʦʛʨʘʬʦʚ, ʥʝʙʦʣʴʰʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʯʘʩʪʥʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʧʦʟ-

ʚʦʣʠʪʴ ʩʝʙʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʆʩʮʠʣʣʦʛʨʘʬʳ [1] ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ, 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʘʭ, ʤʘʩʪʝʨʩʢʠʭ ʠ ʩʝʨʚʠʩʘʭ ʜʣʷ 

ʥʘʙʣʶʜʝʥʠʷ, ʠʟʤʝʨʝʥʠʷ ʠ ʟʘʧʠʩʠ ʘʤʧʣʠʪʫʜʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ.  

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ. ɺʠʨʪʫʘʣʴʥʳʡ ʦʩʮʠʣ-

ʣʦʛʨʘʬ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʘʱʝʥ ʪʘʢʠʤʠ ʘʧʧʘʨʘʪʥʳʤʠ ʩʭʝʤʘʤʠ, ʢʘʢ: 

1) ɼʘʪʯʠʢʠ: 

¶ ɼʘʪʯʠʢ ʪʦʢʘ ZMPT101B; ʀʟʤʝʨʷʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ: 0-

1000 ɺ; ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ: 4-12 ɺ; 

¶ 3-ʭ ʦʩʝʚʦʡ ʛʠʨʦʩʢʦʧ ʠ ʘʢʩʝʣʝʨʦʤʝʪʨ gy-521; ɸʎʇ: 16 

ʙʠʪ; ɻʠʨʦʩʢʦʧ (ʜʠʘʧʘʟʦʥ): Ñ 250 500 1000 2000 Á/ʩ; ʋʩʢʦʨʝʥʠʝ 

(ʜʠʘʧʘʟʦʥ): Ñ 2 Ñ 4 Ñ 8 Ñ 16g; 

2) ʇʣʘʪʘ ʢʦʥʪʨʦʣʣʝʨʘ: 

¶ ʊʠʧ: Arduino Uno; ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ: ATmega328P; 

ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ:16 ʄɻʮ; ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ: 6 (ʨʘʟʨʝʰʝʥʠʝ 10 

ʙʠʪ); ʀʥʪʝʨʬʝʡʩʳ: UART, I2C, SPI 

¶ ʊʠʧ: STM32G431CBU6; ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ: ARM 

Cortex-M4f 32-ʙʠʪ; ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ: 170 ʄɻʮ; ɸʥʘʣʦʛʦʚʳʝ 

ʚʭʦʜʳ: 17 (ʨʘʟʨʝʰʝʥʠʝ 12 ʙʠʪ); ʀʥʪʝʨʬʝʡʩʳ: CAN, I2C, IRDA, 

LIN, SPI, UART, USB. 

ɼʣʷ ʘʧʨʦʙʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʮʝʥʢʠ ʚʝʨʥʦ-

ʩʪʠ ʧʨʠʥʷʪʳʭ ʘʣʛʦʨʠʪʤʦʚ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʪʝʥʜ (ʠʣʠ ʦʧʳʪʥʳʡ 

ʦʙʨʘʟʝʮ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʯʘʩʪʦʪʳ ʚʠʙʨʘʮʠʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ). 

ʊʝʩʪʦʚʳʡ ʩʪʝʥʜ ʩʜʝʣʘʥ ʩ ʧʦʤʦʱʴʶ: 

1) ʇʣʘʪʳ STM32G431CBU6 (ʜʣʷ ʦʧʨʦʩʘ ʜʘʪʯʠʢʦʚ ʠ ɸʎʇ); 
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2) ʇʦʥʠʞʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ; 

3) ʇʣʘʪʘ ʮʠʬʨʦʚʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ; 

4) ʇʂ ʩ ʆʉ Windows. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ 

Nema 17 (17HS4401). ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝ-

ʤʘ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ (ʨʠʩ. 1). 

ʆʧʠʩʘʥʠʝ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ 

ʅʘ ʚʭʦʜ ʢʘʥʘʣʘ ʦʩʮʠʣʣʦʛʨʘʬʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʘʯʘ ʠʥʪʝʨʝʩʫ-

ʝʤʦʛʦ ʩʠʛʥʘʣʘ. ɺ ʢʘʯʝʩʪʚʝ ʚʭʦʜʘ ʫ ʥʘʩ ʚʳʩʪʫʧʘʝʪ 12-ʨʘʟʨʷʜʥʦʝ 

ɸʎʇ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ɼʘʣʝʝ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʢʦʤʧʴʶ-

ʪʝʨ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʚ ʧʨʠʣʦʞʝʥʠʝ, ʩʠʛʥʘʣ ʫʩʠʣʠʚʘʝʪ-

ʩʷ ʜʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. ʅʘ ʵʢʨʘʥʝ ʦʥ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ. ʉ ʧʦʤʦʱʴʶ ʪʝʩʪʦʚʦʛʦ ʩʪʝʥʜʘ, ʤʳ ʤʦʞʝʤ 

ʦʪʦʙʨʘʟʠʪʴ ʥʘ ʧʝʨʚʦʤ ʢʘʥʘʣʝ: ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʦʙʤʦʪʢʝ ʰʘʛʦʚʦʛʦ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ; ʥʘ ʚʪʦʨʦʤ: ʚʠʙʨʘʮʠʠ ʢʦʨʧʫʩʘ, ʩʦʟʜʘʚʘʝʤʳʝ 

ʚʨʘʱʝʥʠʝʤ ʨʦʪʦʨʘ. 

 

 
ʈʠʩ. 4. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ 

 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʤʦʞʝʤ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʦ ʥʘʧʨʷʞʝ-

ʥʠʠ ʥʘ ʦʙʤʦʪʢʘʭ ʜʚʠʛʘʪʝʣʷ, ʚʠʙʨʘʮʠʷʭ ʜʚʠʛʘʪʝʣʷ ʠ ʠʭ ʭʘʨʘʢʪʝʨ. 
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ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʘʟ-

ʣʠʯʥʳʭ ʮʝʣʝʡ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʢʘʢ ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʨʝʟʦʥʘʥʩʥʳʭ ʷʚʣʝʥʠʡ ʧʨʠ ʨʘʟʛʦʥʝ ʠ ʪʦʨʤʦʞʝʥʠʠ ʜʚʠʛʘʪʝʣʷ. 

ʅʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʦʪʦʙʨʘʞʘʝʪ 

ʜʘʥʥʳʝ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʘʙʩʦ-

ʣʶʪʥʦ ʣʶʙʳʤʠ, ʛʣʘʚʥʦʝ ï ʩʦʙʣʶʜʘʪʴ ʬʦʨʤʘʪ ʦʪʧʨʘʚʢʠ ʧʘʢʝʪʦʚ 

ʵʪʠʭ ʜʘʥʥʳʭ. 

 
ʈʠʩ. 2. ʆʢʥʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. ɼʣʷ ʯʝʛʦ ʥʫʞʝʥ ʦʩʮʠʣʣʦʛʨʘʬ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://sernia.ru/training/zachem-nuzhen-oscillograf/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

25.05.2024). 

2. The future is written with Qt [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://doc.qt.io/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 25.05.2024) 

3. ʊʝʨʝʰʢʦʚ ɺ.ɺ., ʎʚʝʪʢʦʚ ʌ.ɸ., ʃʘʙʳʥʮʝʚ ɸ.ɺ. ʎʠʬʨʦʚʳʝ ʦʩ-
ʮʠʣʣʦʛʨʘʬʳ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʠʤʝʥʝʥʠʷ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / 

ʇʦʜʨʝʜ. ɺ.ɺ. ʊʝʨʝʰʢʦʚʘ. ʊʘʛʘʥʨʦʛ: ʀʟʜ-ʚʦ ʖʌʋ, 2013. 84 ʩ. 
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ʉʚʝʜʝʥʠʝ ʦʙ ʘʚʪʦʨʘʭ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʉʦʨʦʢʠʥ ʉʪʝʧʘʥ ɽʚʛʝʥʴʝʚʠʯ ï ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢ-

ʪʨʦʪʝʭʥʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ, 

ʩʦʪʨʫʜʥʠʢ ʆɸʆ ɺʅʀʀʈ. 

ʆʩʠʧʦʚ ʃʝʚ ʖʨʴʝʚʠʯ ï ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠ-

ʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ, ʩʦʪʨʫʜʥʠʢ 

ʆʆʆ ʅʇʇ ʕʂʈɸ. 

ʈʦʤʘʥʦʚ ʈʦʤʘʥ ɸʨʪʝʤʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘ-

ʬʝʜʨʳ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʡ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦ-

ʠʟʚʦʜʩʪʚ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

ʉ.ɺ. ʍʨʘʤʮʦʚ, ʄ.ɽ. ʄʘʣʳʛʠʥ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ʈɸɹʆʊʓ  

ɸɺʊʆʄɸʊʀʂʀ ʏɸʉʊʆʊʅʆʁ ʈɸɿɻʈʋɿʂʀ (ɸʏʈ) 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʫʝʪʩʷ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚ ʵʥʝʨʛʦʩʠ-

ʩʪʝʤʝ ʧʫʪʸʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʞʠʤʘ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʷʭ. 

ɺ ʨʘʩʯʸʪʘʭ ʫʯʠʪʳʚʘʝʪʩʷ ʩʪʘʪʠʟʤ ʥʘʛʨʫʟʢʠ. ʈʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ. ɿʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥ 

ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ɸʏʈ1 ʠ ɸʏʈ2. ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʭʦʜʝ ʢʦ-

ʪʦʨʳʭ, ʧʨʠ ʚʚʝʜʸʥʥʦʡ ʚ ʨʘʙʦʪʫ ɸʏʈ, ʥʘʙʣʶʜʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʚʝ-

ʜʝʥʠʠ ʯʘʩʪʦʪʳ. ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʛʨʘʬʠʢʠ ʧʨʦʮʝʩʩʘ ʩʥʠʞʝʥʠʷ 

ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʯʘʩʪʦʪʳ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʢʘ ʯʘʩʪʦʪʥʦʡ ʨʘʟʛʨʫʟʢʠ, ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ ʥʘ ʕɺʄ, ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʵʥʝʨʛʦʩʠʩʪʝʤʳ. 

 

S.V. Khramtsov, M.E. Malugin 

Chuvash State University named after I.N. Ulyanova 

 

A MATHEMATICAL MODEL OF THE OPERATION OF UN-

DERFREQUENCY LOAD SHEDDING (UFLS)  

 

Abstract. The process of frequency change in the power system is in-

vestigated by modeling the mode in differential equations. The calculations 

take into account the static load. Software has been developed to study fre-

quency reduction. The algorithm of operation of UFLC1 and UFLC2 is 

programmed. Studies have been conducted during which, when UFLC was 

introduced into operation, changes in frequency behavior were observed. 
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The result of the study is graphs of the process of reducing and restoring 

frequency in the power system. 

Key words: Underfrequency load shedding, computer simulation, re-

ducing the frequency of the power system. 

 

ʏʘʩʪʦʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʡ ʵʥʝʨʛʠʠ. ʉʦʛʣʘʩʥʦ [1], ʫʨʦʚʝʥʴ ʯʘʩʪʦʪʳ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʩʪʦ-

ʷʥʥʳʤ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʙʘʣʘʥʩʘ ʛʝʥʝʨʠʨʫʝʤʦʡ ὖː ʠ ʧʦʪʨʝʙʣʷʝ-

ʤʦʡ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ) ὖ̞  ̍ ʤʦʱʥʦʩʪʝʡ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ὖː 

ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʛʝʥʝʨʘʪʦʨʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʥʘʧʨʷ-

ʤʫʶ ʚʣʠʷʝʪ ʥʘ ʯʘʩʪʦʪʫ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʜʘʥ-

ʥʦʡ ʤʘʰʠʥʦʡ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʫ. ɼʣʷ ʦʩʪʘʥʦʚʢʠ ʩʥʠʞʝʥʠʷ ʠ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ʯʘʩʪʦʪʳ ʩʫʱʝʩʪʚʫʝʪ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ɸʏʈ ï ʘʚʪʦʤʘ-

ʪʠʢʘ ʯʘʩʪʦʪʥʦʡ ʨʘʟʛʨʫʟʢʠ. ʋʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʘʚʪʦʤʘʪʠʢʠ ï ʦʪʢʣʶʯʝʥʠʝ ʬʠʜʝʨʦʚ ʥʘʛʨʫʟʢʠ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝ-

ʥʠʷ ʙʘʣʘʥʩʘ ʧʦʪʨʝʙʣʷʝʤʦʡ ʠ ʛʝʥʝʨʠʨʫʝʤʦʡ ʘʢʪʠʚʥʳʭ ʤʦʱʥʦ-

ʩʪʝʡ. 

ʋʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ ʠʟ [1] ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ  

                                                        
Ὕ

‫

Ὠ‏

Ὠὸ
װ ὖː ὖ̞ ȟ̍                           ρ 

ʛʜʝ Ὕ  ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʠʥʝʨʮʠʠ ʨʦʪʦʨʘ, ʩ; 

‫  ʥʘʯʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, (9000 ʛʨʘʜ/ʩ); 

‏  ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʕɼʉ ɽ ʛʝʥʝʨʘʪʦʨʘ ʠ ʥʘʧʨʷʞʝʥʠʝʤ 
U ʥʘ ʧʨʠʸʤʥʦʡ ʧʦʜʩʪʘʥʮʠʠ, ʛʨʘʜ ; 

ὸ  ʚʨʝʤʷ, ʩ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʜʝʤʧʬʠʨʦʚʘʥʠʷ Ὀ ̎, ʛʜʝ ὖ̎  ʤʦʱʥʦʩʪʴ ʚʳʜʝʣʝʥ-

ʥʦʡ ʥʘʛʨʫʟʢʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ ʠʟ [5], ʦʥ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʧʨʦ-

ʪʝʢʘʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʢʦʥʝʯʥʦʝ ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʟʥʘ-

ʯʝʥʠʝ ʯʘʩʪʦʪʳ. ʋʨʘʚʥʝʥʠʝ (1) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ D ʟʘʧʠʩʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

                                    
Ὕ

‫

Ὠ‏

Ὠὸ
Ὀ
Ὠ‏

Ὠὸ
ὖː ὖ̞ Ȣ̍                                  ς 

ʀʟ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (2), ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʢʦ-

ʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ ʧʦ ʤʝʪʦʜʠʢʝ ʠʟ [4], ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʘʟ-

ʥʦʩʪʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ 
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Ὕװ

‫
ẗ
‏ ς‏ ‏ װ

Ὤ
Ὀ
‏ ‏

ςὬ
ὖː ὖ̞ ȟ̍     σ 

ʛʜʝ ‏  ʟʥʘʯʝʥʠʝ ʫʛʣʘ ŭ ʥʘ ʰʘʛʝ i, ʛʨʘʜ;  Ὤ  ʰʘʛ ʨʘʩʯʸʪʘ, ʩ. 

ʉ ʠʟʤʝʥʝʥʠʝʤ ʫʛʣʘ ŭ ʠʟʤʝʥʷʝʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʤʦʱ-

ʥʦʩʪʴ ʥʘ ʟʘʞʠʤʘʭ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. ʇʝʨʝʜʘʚʘʝʤʘʷ ʧʦ 

ʪʨʘʥʟʠʪʫ ʤʦʱʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ ὖ̞̍ ὖ̇ ́̋̒z

ίὭὲ ‏. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ ɸʏʈ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ ʟʘʢʦʥ 

ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚ ʕʉ. ʀʟ [2] ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫʩʢʦʨʝʥʠʝ ʫʛʣʘ ŭ 

ʨʘʚʥʦ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ɤ 

                                                
Ὠ‏

Ὠὸ

Ὠ‫

Ὠὸ
Ȣ                                               τ 

ʋʯʠʪʳʚʘʷ ʚʳʨʘʞʝʥʠʝ (3) ʠ, ʧʦʜʩʪʘʚʠʚ ʝʛʦ ʚ ʫʨʘʚʥʝʥʠʝ (1), 

ʧʦʣʫʯʠʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ ʫʨʘʚʥʝʥʠʝ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ 

                                            
Ὕ

‫

Ὠ‫

Ὠὸ
װ ὖː ὖ̞ Ȣ̍                                       υ 

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ, ʧʨʝʦʙʨʘʟʫʝʤ ʫʨʘʚ-

ʥʝʥʠʝ (4) ʚ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ 

                                   
Ὕ

‫

‫ ‫

ςὬ
ὖː ὖ̞ ȟ̍                                     φ 

ʛʜʝ ‫  ʟʥʘʯʝʥʠʝ ʮʠʢʣʠʯʝʩʢʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʩʠʥ-
ʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʥʘ ʰʘʛʝ i, ʛʨʘʜ/ʩ. 

ɺʳʨʘʞʝʥʠʝ (5) ʦʪʥʦʩʠʪʝʣʴʥʦ -ʧʦʟʚʦʣʠʪ ʚʳʯʠʩʣʷʪʴ ʯʘʩʪʦ ‫

ʪʫ ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʪʦʢʘ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʙʘ-

ʣʘʥʩʘ ʘʢʪʠʚʥʳʭ ʤʦʱʥʦʩʪʝʡ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʛʝʥʝʨʘʪʦʨʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʯʘ-

ʩʪʦʪʳ ʧʨʠʤʝʤ ʜʚʫʭʤʘʰʠʥʥʫʶ ʩʭʝʤʫ ʵʥʝʨʛʦʩʠʩʪʝʤʳ (ʨʠʩ. 1). 

ʀʩʭʦʜʷ ʠʟ [3] ʧʨʠʤʝʤ ʩʣʝʜʫʶʱʠʝ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʝ ʫʨʘʚʥʝ-

ʥʠʷ: 

ɝὖ ὖ ː ὖ ̍́̋ẗ̒ÓÉÎ‏ ȿὖ ̍́̋ ὖ̒ ̍́̋̒ȿẗÓÉÎ‏ ‏ ȟ           χ 

ʛʜʝ ὖ ̍́̋̒ȟὖ ̍́̋  ̒ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʤʦʱʥʦʩʪʠ Pɻ ʤ ʛʝʥʝʨʘʪʦʨʦʚ 1 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

ῳὖ ὖ ː ὖ ̍́̋ẗ̒ίὭὲ‏ ȿὖ ̍́̋ ὖ̒ ̍́̋̒ȿẗίὭὲ‏ ‏ Ȣ        ψ 
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ʈʠʩ. 1. ʉʭʝʤʘ ʵʥʝʨʛʦʨʘʡʦʥʘ 

 

ɺ ʬʦʨʤʫʣʘʭ (7), (8) ʠʥʜʝʢʩʳ 1,2 ʦʙʦʟʥʘʯʘʶʪ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʴ ʚʝʣʠʯʠʥʳ ʢ ʛʝʥʝʨʘʪʦʨʘʤ P1 ʠ P2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʩʭʦʜʷ ʠʟ 

ʩʭʝʤʳ ʵʥʝʨʛʦʨʘʡʦʥʘ. ʋʨʘʚʥʝʥʠʷ (7), (8) ʩʚʷʟʳʚʘʶʪ ʛʝʥʝʨʘʪʦʨʳ 

P1 ʠ P2 ʯʝʨʝʟ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʫʶ ʤʦʱʥʦʩʪʴ ȿὖ ̍́̋ ὖ̒ ̍́̋̒ȿẗ
ίὭὲ‏ ‏ . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʘʚʥʝʥʠʝ (2) ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʫʛʣʦʚ ʫʪʦʯʥʷ-

ʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ (4), (5), (6). ʋʨʘʚʥʝʥʠʷ (3), (6), (7), (8) 

ʩʦʩʪʘʚʣʷʶʪ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʨʝʰʘʝʤʫʶ ʠʪʝʨʘʮʠʦʥʥʳʤ ʤʝʪʦ-

ʜʦʤ. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʦʧʠʩʘʥ-

ʥʦʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʣʦʢ-ʩʭʝʤʦʡ ʥʘ ʨʠʩ. 

2. 



161 

 
ʈʠʩ. 2. ʇʨʠʙʣʠʞʸʥʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ɸʏʈ 

 

ɺʳʧʦʣʥʝʥ ʨʘʩʯʸʪ ʫʩʪʘʚʦʢ ɸʏʈ ʧʦ ʤʝʪʦʜʠʢʝ ʠʟ ʉʊʆ [6]. 

ɺʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʩʨʘʙʘʪʳʚʘʥʠʷ (ʪʘʙʣʠʮʘ). ɺ 

ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: Ὢ̒̑́  ̂ʯʘʩʪʦʪʘ ʩʨʘ-

ʙʘʪʳʚʘʥʠʷ, ɻʮ;  Ὢ̃̏̈̃ ̑ʯʘʩʪʦʪʘ ʚʦʟʚʨʘʪʘ, ɻʮ;  ὔ̒ ̓̔̐̆̎̆̊ ï ʯʠʩʣʦ 

ʩʪʫʧʝʥʝʡ, ʰʪ;  ὸ̒̍̆Ȣ̇̒̓ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʤʝʞʥʦʡ ʩʪʫʧʝʥʠ, 
ʩ;  ὸ̒̑́  ̂ʚʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʜʣʷ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʩ;  ὖ̜̃̅ ʚʳʜʝ-

ʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʦʪʢʣʶʯʘʝʤʦʡ ʥʘʛʨʫʟʢʠ, ʄɺʪ. 

 

 

ʇʘʨʘʤʝʪʨʳ ʩʨʘʙʘʪʳʚʘʥʠʷ ɸʏʈ 
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ɺʠʜ Ὢ̒̑́ȟ̂ː  ̗ Ὢ̃̏̈̃̑ȟː  ̗ὔ̒ ̓̔̐̆̎̆̊ȟ ὸ̒̍̆Ȣ̇̒ ȟ̓̒ ὸ̒̑́ȟ̂̒ ὖ̜̃ȟ̅̇ ˏ ̓

ɸʏʈ

1 
48.8 - 15 0.3 0 142 

ɸʏʈ

2 
48.8 49.2 5 5 7 35 

ʀʩʧʦʣʴʟʫʷ ʧʘʨʘʤʝʪʨʳ ʪʘʙʣʠʮʳ, ʧʨʦʚʝʜʸʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʫʨʦʚʥʶ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʙʝʟ ʫʯʘʩʪʠʷ ɸʏʈ (ʨʠʩ. 3). 

 

 

ʈʠʩ. 3. ʇʨʦʮʝʩʩ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʡ ɸʏʈ 

 

ʅʘ ʨʠʩ. 4 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʚʚʦʜ ɸʏʈ1 ʠ ɸʏʈ2 ʧʦ ʫʩʪʘʚ-

ʢʝ Ὢ̒̑́̂ (ʩʤ. ʪʘʙʣʠʮʫ) ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʯʘʩʪʦʪʳ ʚʳʰʝ ʫʨʦʚʥʷ 

Ὢ̃̏̈̃̑. 
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ʈʠʩ. 4. ʇʨʦʮʝʩʩ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʧʨʠ ʚʢʣʶʯʝʥʥʦʡ ɸʏʈ1 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 3 ʠ 4, ʚʚʦʜ ɸʏʈ1 ʠ ɸʏʈ2 ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʯʘʩʪʦʪʥʦʤ ʨʝʞʠʤʝ ʵʥʝʨʛʦʩʠʩʪʝʤʳ. ʅʘ ʨʠʩ. 4 

ʧʨʦʠʩʭʦʜʠʪ ʦʩʪʘʥʦʚʢʘ ʧʘʜʝʥʠʷ ʯʘʩʪʦʪʳ ʥʘ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʤ 

ʫʨʦʚʥʝ 48,4 ɻʮ ʨʘʙʦʪʦʡ ɸʏʈ1 ʠ ʝʸ ʧʦʜʲʸʤ ʚʳʰʝ ʫʩʪʘʚʢʠ 49,2 ɻʮ 

ʨʘʙʦʪʦʡ ɸʏʈ2. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʧʠʩʘʥʥʘʷ ʩʦʟʜʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ 

ʠʤʠʪʠʨʦʚʘʪʴ ʨʝʞʠʤ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʤʫ-

ʱʝʥʠʷʭ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʧʨʠʙʣʠʞʸʥʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʨʘʟ-

ʥʦʩʪʥʳʭ ʫʨʘʚʥʝʥʠʷʭ ʧʦʟʚʦʣʷʝʪ ʩ ʤʘʣʳʤʠ ʟʘʪʨʘʪʘʤʠ ʧʦ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʪʴ ʯʘʩʪʦʪʥʳʡ ʨʝʞʠʤ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʧʦ 

ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ. 
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ʤʘʪʠʢʠ, ʏʫʚʘʰʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 
 

ʅ.ɸ. ʐʘʜʳʤʦʚ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʈɸɿʈɸɹʆʊʂɸ ʂʆʕʌʌʀʎʀɽʅʊɸ ʂʆʈʈɽʃʗʎʀʀ  

ɼʃʗ ʋʈɸɺʅɽʅʀʗ ʕʈɻʋʅɸ ɺ ʄʆɼɽʃʀ ʇʆʊʆʂɸ  

ʇʈʆʍʆɼʗʑɽɻʆ ʏɽʈɽɿ ʅɽʇʆɼɺʀɾʅʓʁ ʉʃʆʁ 

 

ɸʥʥʦʪʘʮʠʷ. ʋʧʣʦʪʥʝʥʥʳʝ ʩʣʦʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ 

ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʵʥʝʨʛʝʪʠʢʘ, ʭʠʤʠʯʝʩʢʘʷ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʴ ʠ ʪʨʘʥʩʧʦʨʪ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʪʦʢʘ ʞʠʜ-

ʢʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚ ʩ 

ʫʧʣʦʪʥʝʥʥʳʤ ʩʣʦʝʤ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠ 

ʯʠʩʣʝʥʥʦ ʠʩʩʣʝʜʦʚʘʥʳ ʫʧʣʦʪʥʝʥʥʳʝ ʩʣʦʠ, ʟʘʧʦʣʥʝʥʥʳʝ ʩʬʝʨʠʯʝʩʢʠ-

ʤʠ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʯʘʩʪʠʮʘʤʠ ʠ ʯʘʩʪʠʮʘʤʠ ʢʦʣʴʮʘ ʈʘʰʠʛʘ, ʯʪʦʙʳ 

ʧʦʥʷʪʴ ʚʣʠʷʥʠʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʛʨʘʥʫʣ ʥʘ ʧʘʨʘʤʝʪʨʳ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ. 

ʟʦʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʇʦʨʠʩʪʳʝ ʩʨʝʜʳ, 

ʍʠʤʠʯʝʩʢʘʷ ʠʥʞʝʥʝʨʠʷ, ʂʘʪʘʣʠʟʘʪʦʨʳ ʠ ʧʨʦʠʟʚʦʜʥʳʡ ʢʘʪʘʣʠʟ, ʊʝʦʨʠʷ 
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ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʋʨʘʚʥʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʢʠ, ʧʦʪʦʢʠ 

ʞʠʜʢʦʩʪʠ, ʫʨʘʚʥʝʥʠʷ ʅʘʚʴʝ-ʉʪʦʢʩʘ. 

 

N.A. Shadymov 

Samara State Technical University 

 

Abstract. The packed beds are widely used in many industry sectors, 

such as energy, chemical engineering, and transportation. The prediction of 

fluid flow parameters is an important task for designing the packed bed 

units. In this study, the packed beds filled with spherical, cylindrical, and 

Raschig ring particles were experimentally and numerically investigated to 

understand the effect of pellet roughness on fluid flow parameters. 

Key words: Measuring instruments, Porous media, Chemical engi-

neering, Catalysts and Catalysis, Turbulence theory and modeling, Equa-

tions of fluid dynamics, Fluid flows, Navier Stokes equations. 

 
ʋʞʝ ʜʘʚʥʦ ʧʦʪʦʢ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʧʦʨʠʩʪʳʝ ʩʨʝʜʳ ʠʣʠ 

ʫʧʣʦʪʥʝʥʥʳʝ ʩʣʦʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ ʚʦ ʤʥʦʛʠʭ 

ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʢʫ ʥʝʬʪʷʥʳʭ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʡ, ʧʠʱʝʚʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʭʠʤʠʯʝʩʢʫʶ ʠʥʞʝʥʝʨʠʶ (ʚ ʯʘʩʪʥʦʩʪʠ, ʬʠʣʴ-

ʪʨʘʮʠʶ ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʨʝʘʢʪʦʨʳ) ʠ ʜʨʫʛʠʝ ʥʘʫʯʥʳʝ ʦʙʣʘʩʪʠ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʫʧʣʦʪʥʝʥʥʳʭ ʩʣʦʷʭ, ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʨʘʙʦʯʠʝ ʧʘʨʘʤʝʪʨʳ, ʪʘʢʠʝ 

ʢʘʢ ʨʘʟʤʝʨ ʠ ʬʦʨʤʘ ʯʘʩʪʠʮ, ʧʦʨʠʩʪʦʩʪʴ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʴ  ʠ ʤʥʦ-

ʛʠʝ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʧʦʪʦʢʘ ʚ ʫʧʣʦʪʥʝʥʥʳʭ ʩʣʦʷʭ (ʨʠʩ. 1).  
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ʈʠʩ. 1. ʉʨʘʚʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʧʦʚʝʜʝʥʠʷ ʧʦʪʦʢʘ  

ʯʝʨʝʟ ʫʧʣʦʪʥʝʥʥʳʝ ʩʣʦʠ 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʫʨʘʚ-

ʥʝʥʠʡ, ʧʳʪʘʶʱʠʭʩʷ ʦʙʲʷʩʥʠʪʴ ʧʦʚʝʜʝʥʠʝ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ, 

ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʫʧʣʦʪʥʝʥʥʳʝ ʩʣʦʠ. ʆʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʳʚʝʣ ʪʫʨʝʮʢʠʡ ʫʯʝʥʳʡ-ʭʠʤʠʢ ʕʨʛʫʥ 

ʚ 40-ʳʭ ʛʦʜʘʭ 19 ʚʝʢʘ ʠ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʨʳʣ ʧʫʪʴ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʝʛʦ ʫʨʘʚʥʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʭ ʪʝ ʠʣʠ 

ʠʥʳʝ ʦʩʦʙʳʝ ʫʩʣʦʚʠʷ. 

ʉʨʝʜʠ ʥʘʩʣʝʜʥʠʢʦʚ, ʧʨʦʜʦʣʞʠʚʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʌʦʨʭʘʡʤʝʨ, ɹʣʝʡʢ ʠ ʂʦʟʝʥʠ, ɹʫʨʢ ʠ ʇʣʘʤʤʝʨ, ʢʘʞʜʳʝ ʠʟ ʢʦʪʦ-

ʨʳʭ ʚʳʚʝʣʠ ʩʚʦʠ ʤʦʜʠʬʠʢʘʮʠʠ ʬʦʨʤʫʣʳ ʕʨʛʫʥʘ. ʅʦ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʚʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʤʥʦʞʝʩʪʚʦ 

ʨʘʟʣʠʯʥʳʭ ʚʚʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʦʪʦʢʘ ʠ ʩʨʝʜʳ, ʥʝ ʚ ʦʜʥʦʡ 

ʠʟ ʥʠʭ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʛʨʘʥʫʣ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ. 2. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʚʳʚʝʜʝʥʦ, 

ʯʪʦ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʧʦʚʝʜʝʥʠʷ ʧʦʪʦʢʘ ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʫʧʣʦʪʥʝʥʥʳʝ 

ʩʣʦʠ. ɼʘʥʥʳʡ ʚʳʚʦʜ ʙʳʣ ʧʦʣʫʯʝʥ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠ ʯʠʩʣʝʥʥʦʛʦ ʤʝʪʦʜʦʚ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʙ-

ʨʘʙʦʪʢʠ, ʧʦʣʫʯʝʥʥʳʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʜʘʥʥʳʭ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʧʨʦʮʝʥʪʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʚ ʨʘʟ-

ʥʠʮʝ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠʠ ʰʝʨʦʭʦ-

ʚʘʪʚʭ ʠ ʛʣʘʜʢʠʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʛʨʘʥʫʣ ʩʦʩʪʘʚʣʷʝʪ 0,9ï19,1 % ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʫʧʣʦʪʥʝʥʥʦʛʦ ʩʣʦʷ ʠ ʩʢʦʨʦʩʪʠ ʧʦʜʘʚʘʝ-

ʤʦʛʦ ʧʦʪʦʢʘ. ʀ ʪʘʢ ʢʘʢ ʬʦʨʤʫʣʳ ʥʝ ʫʯʠʪʳʚʘʶʪ ʜʘʥʥʳʡ ʧʘʨʘ-
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ʤʝʪʨ, ʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʦʰʠʙʢʘ ʤʝʞʜʫ ʨʘʩʯʝʪʘʤʠ ʧʦ ʬʦʨ-

ʤʫʣʘʤ ʠ ʨʝʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʠʩʴ ʯʠʩʣʝʥʥʳʡ ʠ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʡ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨʠʩ. 3). 

 
ʈʠʩ. 3. ʌʨʘʛʤʝʥʪ ʫʧʣʦʪʥʝʥʥʦʛʦ ʩʣʦʷ, ʟʘʧʦʣʥʝʥʥʦʛʦ ʮʠʣʠʥʜʨʘʤʠ  

ʩ  ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʥʘʧʠʩʘʥʥʦʡ ʥʘ Python (a); ʩʪʨʫʢʪʫʨʘ 

ʩʝʪʢʠ  

ʫʧʣʦʪʥʝʥʥʦʛʦ ʩʣʦʷ ʟʘʧʦʣʥʝʥʥʦʛʦ ʮʠʣʠʥʜʨʘʤʠ (b) 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʝʪʦʜ ʟʘʢʣʶʯʘʣʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɺ 

ʪʨʫʙʫ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʠʘʤʝʪʨʘ ʟʘʩʳʧʘʣʠʩʴ ʛʨʘʥʫʣʳ ʦʜʥʦʡ ʠʟ 

ʪʨʝʭ ʬʦʨʤ (ʰʘʨʦʦʙʨʘʟʥʳʝ ʛʨʘʥʫʣʳ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʛʨʘʥʫʣʳ ʠ 

ʢʦʣʴʮʘ ʈʘʰʠʛʘ), ʧʦʩʣʝ ʯʝʛʦ ʚ ʪʨʫʙʫ ʧʦʜʘʚʘʣʩʷ ʧʦʪʦʢ ʚʦʟʜʫʭʘ. 

ʇʨʦʠʟʚʦʜʠʣʠʩʴ ʟʘʤʝʨʳ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʜʦ ʠ ʧʦʩʣʝ ʫʧʣʦʪʥʝʥʥʦ-

ʛʦ ʩʣʦʷ, ʘ ʪʘʢʞʝ ʨʘʟʥʠʮʘ ʜʘʚʣʝʥʠʡ ʜʦ ʠ ʧʦʩʣʝ. ʊʘʢ ʢʘʢ ʫʧʣʦʪ-

ʥʝʥʥʳʡ ʩʣʦʡ ʧʨʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʚʳʩʦʪʝ, ʜʠʘʤʝʪʨʝ ʠ ʢʦʣʠʯʝʩʪʚʝ 

ʯʘʩʪʠʮ ʤʦʞʝʪ ʠʤʝʪʴ ʘʙʩʦʣʶʪʥʦ ʨʘʟʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʦʣʦʞʝ-
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ʥʠʡ ʛʨʘʥʫʣ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦ ʜʚʘ ʩʝʪʘ, ʯʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ ʨʘʟ-

ʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʙʘʟʘ ʜʘʥ-

ʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʏʠʩʣʝʥʥʳʡ ʤʝʪʦʜ ʟʘʢʣʶʯʘʣʩʷ ʚ ʧʦʚʪʦʨʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ 

ʧʦʤʦʱʴʶ CFD-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ Ansys 

Fluent. ʄʦʜʝʣʴ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʙʳʣʘ ʨʝʘʣʠʟʦ-

ʚʘʥʘ ʥʘ ʧʨʦʮʝʩʩʦʨʝ Xeon E5-2640 ʩ ʜʚʫʤʷ 20-ʷʜʝʨʥʳʤʠ ʧʨʦʮʝʩ-

ʩʦʨʘʤʠ ʩ ʯʘʩʪʦʪʦʡ 2,4 ɻɻʮ.  

ɼʣʷ ʨʘʩʯʝʪʘ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 500 ʠʪʝʨʘʮʠʡ, ʘ 

ʚʨʝʤʷ ʚʳʯʠʩʣʝʥʠʷ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 40 ʤʠʥʫʪ. ʂʘʞʜʦʝ CFD-

ʨʝʰʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʨʘʟ. ʊʨʝʭʤʝʨʥʦʝ ʩʪʘʮʠʦ-

ʥʘʨʥʦʝ ʧʦʣʝ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʫʧʣʦʪʥʝʥʥʳʡ ʩʣʦʡ ʤʦʜʝ-

ʣʠʨʫʝʪʩʷ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʫʩʨʝʜʥʝʥʥʳʭ ʧʦ ʈʝʡʥʦʣʴʜʩʫ ʫʨʘʚʥʝʥʠʡ 

ʅʘʚʴʝ-ʉʪʦʢʩʘ, ʘ ʪʘʢʞʝ ʫʨʘʚʥʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʦʛʦ ʤʝʪʦʜʘ ʪʘʢʞʝ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ 

ʙʘʟʘ ʜʘʥʥʳʭ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʙʨʘʙʦʪʘʥʘ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʐʘʜʳʤʦʚ ʅʠʢʠʪʘ ɸʣʝʢʩʝʝʚʠʯ ï ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ ʪʝʧʣʦʵʥʝʨʛʝʪʠ-

ʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

ʇʘʱʝʥʢʦ ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘ-

ʬʝʜʨʳ çʇʨʦʤʳʰʣʝʥʥʘʷ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʘè, ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭ-

ʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ.  
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ɸ.ɺ. ʐʚʘʨʥʫʢʦʚ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 
 

ɹʃʆʂʀʈʆɺʂɸ ɹʓʉʊʈʆɼɽʁʉʊɺʋʖʑʀʍ  

ʀ ʉʊʋʇɽʅʏɸʊʓʍ ɿɸʑʀʊ  

ʇʈʀ ʉʂɺʆɿʅʓʍ ʊʆʂɸʍ ʏɽʈɽɿ ʆʐʀʅʆɺʂʋ 
 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʫʝʪʩʷ ʙʣʦʢʠʨʦʚʢʘ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʭ ʠ ʩʪʫ-

ʧʝʥʯʘʪʳʭ ʟʘʱʠʪ ʧʨʠ ʩʢʚʦʟʥʳʭ ʪʦʢʘʭ ʯʝʨʝʟ ʦʰʠʥʦʚʢʫ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʠ 

ʪʦʢʦʚʦʡ ʟʘʱʠʪ ʣʠʥʠʠ ʰʢʘʬʘ ʐʕ2710 521. ʇʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟ-

ʤʝʨʝʥʠʡ ʩʨʘʙʘʪʳʚʘʥʠʷ ʙʣʦʢʠʨʦʚʢʠ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʭ ʠ ʩʪʫʧʝʥʯʘ-

ʪʳʭ ʟʘʱʠʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʡ ʫʩʪʘʚʦʢ ʚʨʝʤʝʥʠ ʚʚʦʜʘ ʙʣʦʢʠ-

ʨʦʚʢʠ ʠ ʟʘʜʝʨʞʢʠ ʚʦʟʚʨʘʪʘ ʙʣʦʢʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʝ ʟʘʱʠʪʳ, ʩʪʫʧʝʥʯʘʪʳʝ ʠ 

ʪʦʢʦʚʳʝ ʟʘʱʠʪʳ, ʦʰʠʥʦʚʢʘ, ʚʳʢʣʶʯʘʪʝʣʠ. 

 

A.V. Shvarnukov 

Chuvash State University named after I.N. Ulyanova 
 

BLOCKING OF HIGH -SPEED AND STEP-BY-STEP  

PROTECTIONS FOR THROUGH CURRENTS  

THROUGH THE BUSBAR  
 

Abstract. The blocking of high-speed and step-by-step protections for 

through currents through the busbar of the remote and current protections of 

the ʐʕ2710 521 cabinet line is being investigated. The results of meas-

urements of the blocking operation of high-speed and step-by-step protec-

tions are obtained, depending on changes in the settings of the lock entry 

time and the delay in the return of the blocking signal. 

Key words: high-speed protection, step-by-step and current protec-

tion, busbar, switches. 
 

ʋʩʪʨʦʡʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʙʣʦʢʠʨʦʚʘʥʠʷ ʙʳʩʪʨʦʜʝʡ-

ʩʪʚʫʶʱʠʭ ʠ ʩʪʫʧʝʥʯʘʪʳʭ ʟʘʱʠʪ ʚ ʩʭʝʤʘʭ ʩ ʜʚʫʤʷ ʚʳʢʣʶʯʘʪʝ-

ʣʷʤʠ ʥʘ ʧʨʠʩʦʝʜʠʥʝʥʠʝ (ʨʠʩ. 1). ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʙʣʦʢʠʨʦʚʢʠ 

ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʯʝʨʝʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ ʜʚʫʭ ʚʳ-

ʢʣʶʯʘʪʝʣʝʡ ʩʢʚʦʟʥʦʛʦ ʪʦʢʘ ʚʥʝʰʥʝʛʦ ʂɿ, ʚʳʟʳʚʘʶʱʝʛʦ ʥʝʦʜʥʦ-

ʚʨʝʤʝʥʥʦʝ ʥʘʩʳʱʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʷʚ-

ʣʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʝ ʟʘʱʠʪ. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʬʨʘʛʤʝʥʪʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ  

ʧʦʜʩʪʘʥʮʠʠ ʩ ʚʥʝʰʥʠʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ɺʃ1 ʧʦʚʨʝʞʜʝʥʠʝʤ 

 

ʆʨʛʘʥ ʙʣʦʢʠʨʦʚʢʠ ʚʳʧʦʣʥʝʥ ʧʦʬʘʟʥʳʤ ʩ ʦʙʲʝʜʠʥʝʥʠʝʤ 

ʚʩʝʭ ʬʘʟ ʧʦ ʩʭʝʤʝ ʣʦʛʠʯʝʩʢʦʛʦ çʀʃʀè (ʨʠʩ. 2). ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʩʠʛʥʘʣʘ ʙʣʦʢʠʨʦʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʙʘ ʧʦʜʚʦʜʠʤʳʭ 

ʪʦʢʘ ʧʨʝʚʳʰʘʶʪ ʟʘʜʘʥʥʫʶ ʚʝʣʠʯʠʥʫ ʫʩʪʘʚʢʠ, ʘ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢ-

ʪʦʨʘʤʠ ʵʪʠʭ ʪʦʢʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 180Ñ90Ü [1].  

 

 

ʈʠʩ. 2. ɺʥʫʪʨʝʥʥʷʷ ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʨʛʘʥʘ ʙʣʦʢʠʨʦʚʢʠ 

ʧʨʠ ʩʢʚʦʟʥʳʭ ʪʦʢʘʭ ʯʝʨʝʟ ʦʰʠʥʦʚʢʫ 

 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʙʣʦʢʠʨʦʚʢʠ ʠ ʟʘʱʠʪʳ, ʠ ʠʤʠ-

ʪʘʮʠʠ ʧʦʷʚʣʝʥʠʷ ʚʥʝʰʥʝʛʦ ʂɿ ʠʩʧʦʣʴʟʫʝʤ ʧʘʢʝʪʳ ʧʨʦʛʨʘʤʤ 

ʪʝʨʤʠʥʘʣʘ ɹʕ2704 ʧʨʦʠʟʚʦʜʩʪʚʘ ʕʂʈɸ [2] ʠ OMICRON Test 

Universe [3]. ʊʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʙʣʦʢʠʨʦʚʢʠ Iʩʨ ɹʉʊʆ =2,5 ɸ, ʪʦʢ 
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ʩʨʘʙʘʪʳʚʘʥʠʷ I ʩʪʫʧʝʥʠ ʊʅɿʅʇ Iʩʨ ʧʫʩʢʦʚʦʡ ʦʨʛʘʥ (ʇʆ) 3I0 I 

ʩʪʫʧʝʥʠ ʊʅɿʅʇ = 1 ɸ. 

 

 

ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʙʣʦʢʠʨʦʚʢʠ  

ʠ ʟʘʱʠʪʳ ʧʨʠ ʚʨʝʤʝʥʠ ʚʚʦʜʘ ʙʣʦʢʠʨʦʚʢʠ ʤʝʥʴʰʝ,  

ʯʝʤ ʟʘʜʝʨʞʢʠ ʚʦʟʚʨʘʪʘ ʙʣʦʢʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʧʨʠ ʚʨʝʤʝʥʠ ʚʚʦʜʘ ʙʣʦʢʠʨʦʚʢʠ 

DT1_ɹʉʊʆ = 2 ʩ, ʟʘʜʝʨʞʢʠ ʚʦʟʚʨʘʪʘ ʙʣʦʢʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ 

DT3_ɹʉʊʆ = 4 ʩ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʚʥʝʰʥʝʛʦ ʂɿ, 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ 0,5 ʩ, ʩʨʘʙʘʪʳʚʘʝʪ ʇʆ ʙʣʦʢʠʨʦʚʢʠ, ʢʦʪʦʨʳʡ ʥʝ ʜʘʝʪ 

ʩʨʘʙʦʪʘʪʴ I ʩʪʫʧʝʥʠ ʊʅɿʅʇ. ʏʝʨʝʟ 2 ʩ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚʥʝʰʥʝʛʦ 

ʂɿ ʇʆ ʩʙʨʘʩʳʚʘʝʪʩʷ ʠ ʩʨʘʙʘʪʳʚʘʝʪ I ʩʪʫʧʝʥʴ ʊʅɿʅʇ (ʨʠʩ. 3). 
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ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʧʨʠ ʚʨʝʤʝʥʠ ʚʚʦʜʘ ʙʣʦʢʠʨʦʚʢʠ 

DT1_ɹʉʊʆ = 4 ʩ, ʟʘʜʝʨʞʢʠ ʚʦʟʚʨʘʪʘ ʙʣʦʢʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ 

DT3_ɹʉʊʆ = 2 ʩ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʚʥʝʰʥʝʛʦ ʂɿ, 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ 0,5 ʩ, ʩʨʘʙʘʪʳʚʘʝʪ ʇʆ ʙʣʦʢʠʨʦʚʢʠ, ʢʦʪʦʨʳʡ ʥʝ ʜʘʝʪ 

ʩʨʘʙʦʪʘʪʴ I ʩʪʫʧʝʥʠ ʊʅɿʅʇ. ʏʝʨʝʟ 2,5 ʩ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚʥʝʰʥʝʛʦ 

ʂɿ ʇʆ ʩʙʨʘʩʳʚʘʝʪʩʷ ʠ ʩʨʘʙʘʪʳʚʘʝʪ I ʩʪʫʧʝʥʴ ʊʅɿʅʇ (ʨʠʩ. 4). 

 

 

ʈʠʩ. 4. ʈʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʙʣʦʢʠʨʦʚʢʠ ʠ 

ʟʘʱʠʪʳ ʧʨʠ ʚʨʝʤʝʥʠ ʚʚʦʜʘ ʙʣʦʢʠʨʦʚʢʠ ʙʦʣʴʰʝ, ʯʝʤ ʟʘʜʝʨʞʢʠ 

ʚʦʟʚʨʘʪʘ  

ʙʣʦʢʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʟʘʜʝʨʞʢʠ ʚʦʟʚʨʘʪʘ ʙʣʦʢʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ 

ʧʨʠ ʫʩʪʘʚʢʝ ʚʨʝʤʝʥʠ DT3_ɹʉʊʆ = 3 ʩ, ʚʦ 2 ʩʦʩʪʦʷʥʠʠ ʩʪʘʚʠʪʩʷ 
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ʚʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ 2,9 ʩ ʠ ʜʦʙʘʚʣʷʝʪʩʷ 3 ʩʦʩʪʦʷʥʠʝ ʩ ʫʩʣʦʚʠʝʤ ʜʣʷ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʚʥʝʰʥʝʛʦ ʂɿ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ 

(ʨʠʩ. 5), ʯʪʦ ʧʦʩʣʝ ʩʙʨʦʩʘ ʊʅɿʅʇ ʠ ʠʤʠʪʘʮʠʠ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʚʥʝʰʥʝʛʦ ʂɿ, ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʩʨʘʙʘʪʳʚʘʥʠʷ ɹʉʊʆ, ʪ.ʢ. ʟʘʜʝʨʞʢʘ 

ʚʦʟʚʨʘʪʘ ʙʣʦʢʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ ʝʱʝ ʜʝʡʩʪʚʫʝʪ. 

 

 

 

ʈʠʩ. 5. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʙʝʟ ʩʨʘʙʘʪʳʚʘʥʠʷ ɹʉʊʆ 

ʆʙʱʠʡ ʚʳʚʦʜ: ʨʘʩʩʤʦʪʨʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʫʩʧʝʰʥʦ ʩʧʨʘʚ-

ʣʷʝʪʩʷ ʩ ʙʣʦʢʠʨʦʚʢʦʡ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʭ ʠ ʩʪʫʧʝʥʯʘʪʳʭ ʟʘ-

ʱʠʪ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʯʝʨʝʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ ʜʚʫʭ ʚʳʢʣʶʯʘ-

ʪʝʣʝʡ ʩʢʚʦʟʥʦʛʦ ʪʦʢʘ ʚʥʝʰʥʝʛʦ ʂɿ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʟʘ-

ʱʠʪ ʣʠʥʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʥʦ 

ʜʦʙʘʚʠʪʴ ʚ ʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʦʨʛʘʥʘ ʙʣʦʢʠʨʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʝ ʠ ʩʪʫʧʝʥʯʘʪʳʝ ʟʘʱʠʪʳ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʐʚʘʨʥʫʢʦʚ ɸʣʝʢʩʝʡ ɺʘʣʝʨʴʝʚʠʯ ï ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʵʥʝʨʛʝʪʠʢʠ ʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷ-

ʥʦʚʘ. 

ʅʠʢʠʬʦʨʦʚ ʀʛʦʨʴ ʂʨʦʥʠʜʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ.  
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ɽʉʊɽʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 
 

  ɼ.ʈ. ɸʙʫʟʘʨʦʚʘ, ʂ.ɸ. ʂʨʘʩʥʦʚʘ, ɸ.ʈ. ʍʫʩʥʫʪʜʠʥʦʚʘ  
ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ. ʅ. ʋʣʴʷʥʦʚʘ 

 

ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʕʌʌɽʂʊʓ ɺʃʀʗʅʀʗ ʅɸ ʆʈɻɸʅʀɿʄ 

ʏɽʃʆɺɽʂɸ ʇʈɽʇɸʈɸʊʆɺ ʅɸ ʆʉʅʆɺɽ ɸʄʀʅʆʂʀʉʃʆʊ               

çʂʆʃʃɸɻɽʅ ʇʀʑɽɺʆʁè 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʛʠʜ-

ʨʦʣʠʟʘʪʦʚ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

ʇʝʧʪʠʜʳ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʢʦʣʣʘʛʝʥʘ, ʙʳʣʠ ʭʦʨʦʰʦ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ 

ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʇʨʠʝʤ ʛʠʜʨʦʣʠʟʘʪʘ ʢʦʣʣʘʛʝʥʘ ʦʢʘʟʳʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʯʪʦ 

ʜʝʣʘʝʪ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʢʦʩʪʝʡ ʠ ʩʫʩʪʘʚʦʚ, ʟʨʠʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʣʘʩʪʠʯ-

ʥʦʩʪʠ ʠ ʫʧʨʫʛʦʩʪʠ ʢʦʞʠ, ʫʢʨʝʧʣʝʥʠʷ ʚʦʣʦʩ ʠ ʥʦʛʪʝʡ, ʫʣʫʯʰʝʥʠʷ ʢʦ-

ʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʦ ʧʝʨʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʩʪʥʦʡ 

ʢʦʣʣʘʛʝʥʦʚʦʡ ʨʘʥʦʟʘʞʠʚʣʷʶʱʝʡ ʧʦʚʷʟʢʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʣʠʟʘʪ ʢʦʣʣʘʛʝʥʘ, ʢʦʣʣʘʛʝʥʦʚʳʝ ʧʝʧʪʠʜʳ, 

ʩʫʩʪʘʚʳ, ʦʩʪʝʦʘʨʪʨʠʪ,  ʧʦʚʨʝʞʜʝʥʠʝ ʨʦʛʦʚʠʮʳ, ʛʠʜʨʘʪʘʮʠʷ ʨʦʛʦʚʦʛʦ 

ʩʣʦʷ ʠ ʵʣʘʩʪʠʯʥʦʩʪʴ ʢʦʞʠ, ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʚʝʥʦʟʥʳʝ ʷʟʚʳ ʥʦʛ, 

ʢʦʣʣʘʛʝʥʦʚʳʝ ʧʦʢʨʳʪʠʷ. 
 

  D. R. Abuzarova, K. A. Krasnova, A. R. Khusnutdinova 

Chuvash State University named after I.N. Ulyanova 
 

BIOLOGICAL EFFECTS OF THE IMPACT OF DRUGS BASED ON 

AMINO ACIDS "FOOD COLLAGEN" ON THE HUMAN BODY  
 

Abstract. Annotation. The article examines the literature data of do-

mestic and foreign authors related to the properties of hydrolysates used as 

biologically active substances. Peptides derived from collagen have been 

well documented in many studies. The intake of collagen hydrolysate has 

positive morphofunctional changes in the body, which makes it attractive 

for the therapeutic treatment of diseases of bones and joints, the visual ap-

paratus, to increase the elasticity and elasticity of the skin, strengthen hair 

and nails, improve cognitive functions. The first application of a local col-

lagen wound healing bandage of domestic production was also considered. 
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Key words: collagen hydrolysate, collagen peptides, joints, osteoar-

thritis, corneal damage, stratum corneum hydration and skin elasticity, cog-

nitive functions, venous leg ulcers, collagen coatings. 
 

ʎʝʣʴ: ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʠʟʫʯʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʧʨʠʤʝʥʝ-

ʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ çʂʦʣʣʘʛʝʥ ʧʠʱʝʚʦʡè ʠ 

ʦʙʦʩʥʦʚʘʪʴ ʩʧʝʢʪʨ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟ-

ʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʣʣʘʛʝʥ ʠ ʧʨʝʧʘ-

ʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʘʤʠʥʦʢʠʩʣʦʪ.  
ɼʝʥʘʪʫʨʠʨʦʚʘʥʥʳʡ ʢʦʣʣʘʛʝʥ 1 ʠ 3 ʪʠʧʦʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʜʝʨʤʳ, ʩʦʩʪʘʚʣʷʷ 85-90% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʢʦʣʣʘʛʝʥʘ ʚ ʦʨʛʘʥʠʟʤʝ. ʆʥ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʧʘʜʘ ʙʝʣ-

ʢʦʚʳʭ ʤʦʣʝʢʫʣ ʥʘ ʤʝʣʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʣʝʛʯʝ ʫʩʚʘʠʚʘʶʪʩʷ 

ʢʠʰʝʯʥʠʢʦʤ ʯʝʣʦʚʝʢʘ. 
ʅʝʜʝʥʘʪʫʨʠʨʦʚʘʥʥʳʡ ʢʦʣʣʘʛʝʥ 2 ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʭʨʷʱʘ, ʩʦʩʪʘʚʣʷʷ 50% ʦʪ ʚʩʝʛʦ ʙʝʣʢʘ ʚ ʩʫʩʪʘʚʥʦʤ 

ʭʨʷʱʝ. ɽʛʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘ-

ʪʫʨʘʭ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʦʣʝʢʫʣʘ ʥʝ ʨʘʟʨʫʰʘʝʪʩʷ.  
ɺʚʝʜʝʥʠʝ 
ʂʦʣʣʘʛʝʥ -  ʵʪʦ ʬʠʙʨʠʣʣʷʨʥʳʡ ʙʝʣʦʢ, ʦʩʥʦʚʘ ʠ ʩʪʨʦʠʪʝʣʴ-

ʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʯʥʦʩʪʴ ʠ ʵʣʘʩʪʠʯʥʦʩʪʴ 

ʚʩʝʭ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʦʨʛʘʥʠʟʤʝ. ʆʩʥʦʚ-

ʥʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʢʦʣʣʘʛʝʥ ʷʚʣʷʶʪʩʷ: 

ʛʣʠʮʠʥ, ʘʣʘʥʠʥ, ʧʨʦʣʠʥ, ʦʢʩʠʧʨʦʣʠʥ, ʦʢʩʠʣʠʟʠʥ.  
ʇʦʣʫʯʝʥʠʝ ʢʦʣʣʘʛʝʥʘ ʦʩʥʦʚʘʥʦ ʥʘ ʵʢʩʪʨʘʢʮʠʠ ʠʟ ʙʦʛʘʪʳʭ 

ʢʦʣʣʘʛʝʥʦʤ ʪʢʘʥʝʡ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʭʨʷʱʠ, 

ʢʦʞʘ ʠ ʢʦʩʪʠ, ʧʫʪʝʤ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠ-

ʟʘ. 
ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚ ʢʦʞʝ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘ-

ʥʠʷ ʢʦʣʣʘʛʝʥʘ ʠ ʵʣʘʩʪʠʯʥʦʩʪʠ ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʬʠʙʨʦʙʣʘʩʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦ-

ʪʝʠʥʘʟ (ʢʦʣʣʘʛʝʥʘʟʘ ʠ ʵʣʘʩʪʘʟʘ) ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʪʨʘʥʩʵʧʠʜʝʨʤʘʣʴʥʦʡ ʧʦʪʝʨʠ ʚʦʜʳ, ʫʧʣʦʱʝʥʠʝ ʵʧʠʜʝʨʤʠʩʘ. 
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 ʇʨʠ ʧʘʪʦʣʦʛʠʠ ʢʦʩʪʥʦ-ʩʫʩʪʘʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʝʥʠʝ 

ʢʦʣʣʘʛʝʥʘ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʙʦʣʠ, ʩʦʭʨʘʥʝʥʠʝ ʧʦ-

ʜʚʠʞʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʪʨʘʚʤ.  
ʈʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʣʣʘʛʝʥʘ ʧʨʠ ʦʞʦʛʘʭ 

ʠ ʨʘʥʘʭ. ʂʦʣʣʘʛʝʥʦʚʳʡ ʤʘʪʝʨʠʘʣ ʙʠʦʩʦʚʤʝʩʪʠʤ ʩ ʪʢʘʥʷʤʠ ʦʨʛʘ-

ʥʠʟʤʘ ʨʝʮʠʧʠʝʥʪʘ, ʩʧʦʩʦʙʝʥ ʢ ʙʠʦʜʝʛʨʘʜʘʮʠʠ, ʥʝ ʦʙʣʘʜʘʝʪ ʪʦʢ-

ʩʠʯʥʦʩʪʴʶ, ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ ʠʣʠ ʠʤʤʫʥʦʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ.  
ʆʪʤʝʯʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʢʦʣʣʘʛʝʥʘ ʥʘ ʟʨʠʪʝʣʴ-

ʥʳʡ ʘʧʧʘʨʘʪ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ 
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ɺ ʤʥʦʛʦʮʝʥʪʨʦʚʦʤ ʦʪʢʨʳʪʦʤ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʤ ʢʦʥʪʨʦ-

ʣʠʨʫʝʤʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 39 ʛʦʩʧʠʪʘʣʠʟʠʨʦ-

ʚʘʥʥʳʭ ʧʦʞʠʣʳʭ ʣʶʜʝʡ, ʠʟ ʢʦʪʦʨʳʭ 19 ʧʦʣʫʯʘʣʠ ʩʪʘʥʜʘʨʪʥʦʝ 

ʙʦʣʴʥʠʯʥʦʝ ʧʠʪʘʥʠʝ, ʦʩʪʘʣʴʥʳʝ 20 ʫʯʘʩʪʥʠʢʦʚ ʠʟ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʠʥʠʤʘʣʠ ʙʦʣʴʥʠʯʥʦʝ ʧʠʪʘʥʠʝ ʩ ʚʚʝʜʝʥʠʝʤ 

ʢʦʣʣʘʛʝʥʦʚʳʭ ʜʦʙʘʚʦʢ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʯʝʨʝʟ 13 

ʥʝʜʝʣʴ ʧʦʚʳʩʠʣʦʩʴ ʫʚʣʘʞʥʝʥʠʝ ʨʦʛʦʚʦʛʦ ʩʣʦʷ ʠ ʫʣʫʯʰʠʣʘʩʴ 

ʵʣʘʩʪʠʯʥʦʩʪʴ ʢʦʞʠ, ʫʚʝʣʠʯʠʣʩʷ ʨʦʩʪ ʬʠʙʨʦʙʣʘʩʪʦʚ ʢʦʞʠ ʠ ʩʠʥ-

ʪʝʟ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ. 
ɺ ʜʚʦʡʥʦʤ ʩʣʝʧʦʤ ʧʣʘʮʝʙʦ-ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʢʣʠʥʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 46 ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ 45-59 

ʣʝʪ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 23 ʯʝʣʦʚʝ-

ʢʘ ʧʨʠʥʠʤʘʣʠ ʚʥʫʪʨʴ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʴ; ʦʩʪʘʣʴʥʳʝ 23 ʯʝʣʦʚʝʢ 

ʧʨʠʥʠʤʘʣʠ ʧʠʪʴʝʚʦʡ ʢʦʣʣʘʛʝʥ ʥʘ ʦʩʥʦʚʝ ʛʠʜʨʦʣʠʟʦʚʘʥʥʳʭ ʨʳ-

ʙʴʠʭ ʭʨʷʱʝʡ. ʏʝʨʝʟ 90 ʜʥʝʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚʳʨʘʞʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʵʭʦʛʝʥʥʦʩʪʠ ʜʝʨʤʳ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʟʤʝʥʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʠ ʛʠʜʨʘʪʘʮʠʠ ʜʝʨʤʳ. 

ʆʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʤʦʨʱʠʥ ʚ ʣʦʙʥʦʡ, ʥʦʩʦ-

ʛʫʙʥʦʡ ʠ ʧʝʨʠʦʨʙʠʪʘʣʴʥʦʡ ʦʙʣʘʩʪʷʭ ʣʠʮʘ. 
ɺ ʜʚʦʡʥʦʤ ʩʣʝʧʦʤ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʤ ʧʣʘʮʝʙʦ-

ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʤʫʞʯʠʥʳ ʠ 

ʞʝʥʱʠʥʳ 40-65 ʣʝʪ ʩ ʜʠʩʢʦʤʬʦʨʪʦʤ ʚ ʩʫʩʪʘʚʘʭ: 47 ʫʯʘʩʪʥʠʢʦʚ 

ʧʦʣʫʯʘʣʠ 2,5 ʛ ʢʦʣʣʘʛʝʥʘ ʝʞʝʜʥʝʚʥʦ, 43 ʧʣʘʮʝʙʦ. ʇʨʠʝʤ ʜʦʙʘʚ-

ʢʠ ʩ ʛʠʜʨʦʣʠʟʦʚʘʥʥʳʤ ʢʦʣʣʘʛʝʥʦʤ II ʪʠʧʘ ʧʨʠʚʝʣ ʢ ʫʤʝʥʴʰʝ-

ʥʠʶ ʩʢʦʚʘʥʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʦʜʚʠʞʥʦʩʪʠ ʚ ʩʫʩʪʘʚʘʭ. ʇʦ 

ʚʠʟʫʘʣʴʥʦ-ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʝ ʙʦʣʠ ʥʘ 8 ʥʝʜʝʣʝ ʙʦʣʴ ʫʤʝʥʴʰʠ-

ʣʘʩʴ ʥʘ 56,2% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 42,7% ʚ ʛʨʫʧʧʝ ʧʣʘʮʝʙʦ.   
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ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʢʨʳʩʘʭ ʠ ʦʪʤʝ-

ʯʘʣʦʩʴ, ʯʪʦ ʧʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʢʦʣʣʘʛʝʥʘ ʪʠʧʘ II ʧʦʜʘʚʣʷʣʦ 

ʨʘʟʚʠʪʠʝ ʘʨʪʨʠʪʘ ʫ ʢʨʳʩ, ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʠʣʦ ʙʦʣʴ, ʩʥʠʟʠʣʦ 

ʧʣʘʟʤʝʥʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (TNFa, 

IL-1b) ʠ ʩʦʢʨʘʪʠʣʦ ʜʝʛʨʘʜʘʮʠʶ ʭʨʷʱʘ.  
ɺ ʧʠʣʦʪʥʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 30 

ʟʜʦʨʦʚʳʭ ʯʝʣʦʚʝʢ ʚ ʚʦʟʨʘʩʪʝ 49-63 ʣʝʪ, ʧʨʠʥʠʤʘʚʰʠʝ ʧʝʧʪʠʜʳ 

ʢʦʣʣʘʛʝʥʘ. ʇʦʩʣʝ 4 ʥʝʜʝʣʴ ʫʣʫʯʰʠʣʠʩʴ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ.  
ɺ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʤ ʦʜʥʦʮʝʥʪʨʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʯʘʩʪ-

ʚʦʚʘʣʠ 100 ʯʝʣʦʚʝʢ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʚʝʥʦʟʥʳʤʠ ʷʟʚʘʤʠ. ɺʩʝ ʧʘ-

ʮʠʝʥʪʳ ʧʦʣʫʯʘʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʫʭʦʜ ʟʘ ʨʘʥʘʤʠ. ʇʦʩʣʝ 12-

ʥʝʜʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʨʳʙʠʡ ʢʦʣʣʘʛʝʥʦʚʳʡ ʛʝʣʴ 

ʧʨʦʥʠʢʘʝʪ ʚ ʨʦʛʦʚʦʡ ʩʣʦʡ ʠ ʫʣʫʯʰʘʝʪ ʩʦʩʪʦʷʥʠʝ ʢʦʞʠ, ʩʥʠʞʘʝʪ 

ʪʷʞʝʩʪʴ ʤʝʩʪʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ.  
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʨʦʛʦʚʠʮʝ ʢʨʦʣʠʢʘ, ʧʦʚʨʝʞʜʝʥ-

ʥʦʡ ʦʞʦʛʦʤ ʱʝʣʦʯʠ. ʂʦʣʣʘʛʝʥʦʚʳʝ ʛʠʜʨʦʛʝʣʠ ʧʦʟʚʦʣʷʶʪ ʠʥ-

ʢʘʧʩʫʣʠʨʦʚʘʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʤʝʟʝʥʭʠʤʘʣʴʥʦ-ʩʪʚʦʣʦʚʳʝ 

ʢʣʝʪʢʠ, ʩʧʦʩʦʙʥʳʝ ʚʳʩʚʦʙʦʞʜʘʪʴ ʩʝʢʨʝʪʦʨʥʳʝ ʬʘʢʪʦʨʳ ʥʘ ʛʣʘʟ-

ʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʏʝʨʝʟ 7 ʜʥʝʡ ʨʦʛʦʚʠʮʘ, ʦʙʨʘʙʦʪʘʥʥʘʷ ʤʝʟʝʥ-

ʭʠʤʘʣʴʥʦ-ʩʪʚʦʣʦʚʳʤʠ ʢʣʝʪʢʘʤʠ, ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʤʠ ʚ ʢʦʣʣʘ-

ʛʝʥʦʚʳʡ ʛʠʜʨʦʛʝʣʴ, ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʥʘʠʙʦʣʴʰʝʝ ʟʘʞʠʚʣʝʥʠʝ ʠ 

ʧʨʦʟʨʘʯʥʦʩʪʴ. 
ɺ ʈʦʩʩʠʠ ʧʨʠʤʝʥʠʣʠ ʧʝʨʚʫʶ ʢʦʣʣʘʛʝʥʦʚʫʶ ʨʘʥʦʟʘʞʠʚʣʷ-

ʶʱʫʶ ʧʦʚʷʟʢʫ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʣʘʜʘʶʱʫʶ ʚʩʝ-

ʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʥ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ 

ʢʘʯʝʩʪʚʝʥʥʫʶ ʨʝʛʝʥʝʨʘʮʠʶ ʨʘʥʝʚʳʭ ʜʝʬʝʢʪʦ 
ɺʳʚʦʜ. ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʥʦ ʫʣʫʯ-

ʰʝʥʠʝ ʵʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʞʠ, ʢʘʯʝʩʪʚʘ ʚʦʣʦʩ ʠ ʥʦʛʪʝʡ.  
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʧʪʠʜʦʚ ʢʦʣʣʘʛʝʥʘ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʧʝ-

ʨʝʚʘʨʠʚʘʥʠʷ ʙʝʣʢʘ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʪʝʤ ʩʘʤʳʤ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʨʦʚʝʥʴ ʧʦʩʪʫʧʣʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʭʨʷʱ ʜʣʷ 

ʩʠʥʪʝʟʘ ʢʦʣʣʘʛʝʥʘ ʚ ʭʦʥʜʨʦʮʠʪʘʭ. 
ʇʨʠʝʤ ʢʦʣʣʘʛʝʥʘ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʧʦʩʣʝ ʪʨʘʚʤʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ: ʩʪʠʤʫʣʠʨʫʝʪ ʘʥʛʠʦʛʝʥʝʟ, ʦʢʘʟʳ-

ʚʘʝʪ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʦʝ ʜʝʡʩʪʚʠʝ ʠ ʧʦʜʘʚʣʷʝʪ ʚʦʩʧʘʣʝʥʠʝ.  
ʂʦʣʣʘʛʝʥʦʚʳʝ ʧʦʚʷʟʢʠ ʟʘʱʠʱʘʶʪ ʨʘʥʝʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʯʨʝʟʤʝʨʥʦʡ ʧʦʪʝʨʝ ʞʠʜʢʦʩʪʠ, ʩʪʠʤʫʣʠʨʫʶʪ ʘʥ-

ʛʠʦʛʝʥʝʟ, ʤʠʛʨʘʮʠʶ ʠ ʧʨʦʣʠʬʝʨʘʮʠʶ ʬʠʙʨʦʙʣʘʩʪʦʚ, ʦʙʝʩʧʝʯʠ-
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ʚʘʶʪ ʩʦʟʨʝʚʘʥʠʝ ʛʨʘʥʫʣʷʮʠʦʥʥʦʡ ʪʢʘʥʠ, ʩʪʠʤʫʣʠʨʫʶʪ ʙʠʦʩʠʥ-

ʪʝʟ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʦʣʣʘʛʝʥʘ ʠ ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʳʩʪʨʦ-

ʤʫ ʟʘʞʠʚʣʝʥʠʶ ʨʘʥʝʚʦʛʦ ʜʝʬʝʢʪʘ, ʧʨʝʧʷʪʩʪʚʫʷ ʨʘʟʚʠʪʠʶ 

ʦʩʣʦʞʥʝʥʠʡ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʳ ʥʘʤʠ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝ-

ʜʝʥʠʝ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʘ çʂʦʣʣʘʛʝʥ ʧʠʱʝʚʦʡè ʥʘ 

ʦʨʛʘʥʳ ʠ ʩʪʨʫʢʪʫʨʳ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. 
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ɼʀʉʃʀʇʀɼɽʄʀʀ ɺ ʏʋɺɸʐʉʂʆʁ ʈɽʉʇʋɹʃʀʂɽ 
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çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʡ ʜʠʩʧʘʥʩʝʨè ʄʠʥʟʜʨʘʚʘ ʏʫʚʘʰ-
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DYSLIPIDEMIA IN THE CHUVASH REPUBLIC  

 

Abstract. Violation of lipid metabolism is an established risk factor 

for cardiovascular diseases. This article examines the frequency of occur-
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rence and clinical features of various types of lipid spectrum disorders 

among residents of the Chuvash Republic. The study was conducted on the 

basis of the Republican Cardiological Dispensary of the Ministry of Health 

of the Chuvash Republic. The comparison of laboratory and clinical mani-

festations of hyperlipidemia IIA and hyperlipidemia IIB types was carried 

out. 
Key words: dyslipidemia, hyperlipidemia, hypercholesterolemia. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɼʠʩʣʠʧʠʜʝʤʠʷ ï ʵʪʦ ʪʝʨʤʠʥ, ʢʦʪʦʨʳʡ ʦʙʦ-

ʟʥʘʯʘʝʪ ʥʘʨʫʰʝʥʠʷ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ, ʢʦʛʜʘ ʧʦʚʳʰʝʥʥʘʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʘʪʝʨʦʛʝʥʥʳʭ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʢʨʦʚʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝ-

ʤʝʥʠ ʧʝʨʝʭʦʜʠʪ ʚ ʩʠʩʪʝʤʥʳʡ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩ 

ʧʦʨʘʞʝʥʠʝʤ ʩʦʩʫʜʦʚ ʨʘʟʣʠʯʥʦʛʦ ʢʘʣʠʙʨʘ [2].  
ɺ ʧʣʘʟʤʝ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩ-

ʥʦʚʥʳʝ ʣʠʧʠʜʳ: ʥʝʵʩʪʝʨʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠ ʵʩʪʝʨʠʬʠʮʠʨʦʚʘʥ-

ʥʳʡ ʭʦʣʝʩʪʝʨʠʥ, ʪʨʠʛʣʠʮʝʨʠʜʳ, ʬʦʩʬʦʣʠʧʠʜʳ, ʥʝʵʩʪʝʨʠʬʠʮʠ-

ʨʦʚʘʥʥʳʝ (ʩʚʦʙʦʜʥʳʝ) ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʣʦʪʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʬʣʦʪʘʮʠʠ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʩʳ 

ʣʠʧʦʧʨʦʪʝʠʥʦʚ: ʭʠʣʦʤʠʢʨʦʥʳ (ʍʄ); ʣʠʧʦʧʨʦʪʝʠʥʳ ʦʯʝʥʴ ʥʠʟ-

ʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇʆʅʇ); ʣʠʧʦʧʨʦʪʝʠʥʳ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ 

(ʃʇʅʇ); ʣʠʧʦʧʨʦʪʝʠʥʳ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇʇʇ); 

ʣʠʧʦʧʨʦʪʝʠʥʳ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇɺʇ) [4]. 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʚʦʨʷ ʦ ʪʦʤ, 

ʯʪʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ- ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʣʠʥʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ, 

ʬʨʘʢʮʠʠ ʃʇʅʇ, ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʫʨʦʚʥʷ ʃʇɺʇ, ʘ ʪʘʢʞʝ 

ʛʠʧʝʨʪʨʠʛʣʠʮʝʨʠʜʝʤʠʠ. ʊʘʢ ʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʢʘ ʠʩʧʦʣʴʟʫʶʪ ʧʦʢʘʟʘʪʝʣʴ ʭʦʣʝʩʪʝʨʠʥʘ ʥʝ-

ʃʇɺʇ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʦʙʱʠʤ 

ʭʦʣʝʩʪʝʨʠʥʦʤ ʠ ʫʨʦʚʥʝʤ ʃʇɺʇ [5]. ɼʘʥʥʳʝ ʬʨʘʢʮʠʠ ʣʠʧʦʧʨʦ-

ʪʝʠʜʦʚ ʥʘʨʷʜʫ ʩ ʢʫʨʝʥʠʝʤ ʠ ʧʦʚʳʰʝʥʥʳʤ ʘʨʪʝʨʠʘʣʴʥʳʤ ʜʘʚʣʝ-

ʥʠʝʤ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʚʥʦʩʷʪ ʟʥʘʯʠʤʳʡ ʚʢʣʘʜ 

ʚ ʩʤʝʨʪʥʦʩʪʴ [3]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʷ ʛʠʧʝʨʭʦʣʝʩʪʝ-

ʨʠʥʝʤʠʷ (ʦʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ Ó5,0 ʤʤʦʣʴ/ʣ ʠʣʠ ʭʦʣʝʩʪʝʨʠʥ 

ʃʇʅʇ Ó3,0 ʤʤʦʣʴ/ʣ) ʚʩʪʨʝʯʘʝʪʩʷ ʫ 58%, ʛʠʧʝʨʪʨʠʛʣʠʮʝʨʠʜʝʤʠʷ 

ʫ 25 ï 30% [1]. ɺ ɽʚʨʦʧʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʠʧʝʨʭʦʣʝʩʪʝʨʠ-
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ʥʝʤʠʠ ʜʦʩʪʠʛʘʝʪ 54%, ʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʥʘʨʫʰʝʥʠʡ 

ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ɸʬʨʠʢʝ (22,6%) ʠ ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ (29,0%) [6]. 
ʉ 2021 ʛ. ʚ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʘʢʪʠʚʥʦ ʚʝʜʝʪʩʷ ʨʝʛʠʦ-

ʥʘʣʴʥʳʡ (ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ) ʨʝʛʠʩʪʨ ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʨʫʰʝʥʠʷʤʠ 

ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ. ʇʦ ʜʘʥʥʳʤ ʨʝʛʠʩʪʨʘ ʚ ʏʫʚʘʰʠʠ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʦ 15977 ʧʘʮʠʝʥʪʦʚ. ʏʘʱʝ ʚʩʝʛʦ ʚ ʧʦʧʫʣʷʮʠʠ ʚʩʪʨʝʯʘʝʪʩʷ 

ʛʠʧʝʨʣʠʧʠʜʝʤʠʷ IIɸ (ɻʃʇ IIɸ) ï 53 % ʠ ʛʠʧʝʨʣʠʧʠʜʝʤʠʷ IIɺ 

(ɻʃʇ IIB) ï 47%. ʏʘʱʝ ʥʘʨʫʰʝʥʠʷ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʚʩʪʨʝʯʘ-

ʶʪʩʷ ʫ ʞʝʥʱʠʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʯʠʥʘʤʠ: ɻʃʇ IIɸ ʫ 31% 

ʧʨʦʪʠʚ 18%, ɻʃʇ IIɺ ï 26% ʧʨʦʪʠʚ 16%. 
ʎʝʣʴ ʨʘʙʦʪʳ - ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʥʘʨʫʰʝʥʠʡ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ 

ʩʨʝʜʠ ʞʠʪʝʣʝʡ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ.  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ɹʋ 

çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʡ ʜʠʩʧʘʥʩʝʨè ʄʠʥʟʜʨʘʚʘ 

ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʀʟ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʝʛʠʩʪʨʘ ʙʦʣʴʥʳʭ ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʦʪʦʙʨʘʥʦ 

92 ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ, ʠʟ ʢʦʪʦʨʳʭ 49 ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ɻʃʇ IIɸ ʠ 

43 ʧʘʮʠʝʥʪʘ ɻʃʇ IIɺ. ʋʯʠʪʳʚʘʣʠ ʜʘʥʥʳʝ ʘʥʪʨʦʧʦʤʝʪʨʠʠ ʠ ʨʝ-

ʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ 

Microsoft Office Excel 2016, STATISTICA v 10.0 (ʨʘʟʨʘʙʦʪʯʠʢ ï 

StatSoft, ʈʦʩʩʠʷ). ʆʧʨʝʜʝʣʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘ-

ʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: ʤʝʜʠʘʥʘ, ʥʠʞʥʠʝ ʠ ʚʝʨʭʥʠʝ 

ʢʚʘʨʪʠʣʠ.  ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʷ-

ʣʠ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟ, ʦʩʥʦ-

ʚʘʥʥʳʭ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦ ʄʘʥʥʘ-ʋʠʪʥʠ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠ-

ʚʘʣʠʩʴ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʝʡ ʢʘʢ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ (67 %), ʪʘʢ ʠ ʩʝʣʴ-

ʩʢʠʭ ʧʦʩʝʣʝʥʠʡ (25%) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 58 ʜʦ 86 ʣʝʪ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʠʟ ʥʠʭ ï ʣʠʮʘ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ï 69%.   
ɻʃʇ IIɸ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʫ 47% ʧʘʮʠʝʥʪʦʚ, ʘ ɻʃʇ IIɺ - ʫ 

53% ʧʘʮʠʝʥʪʦʚ. ʇʦʜʦʙʥʳʝ ʥʘʨʫʰʝʥʠʷ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʯʘʱʝ 

ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʞʝʥʱʠʥ, ʯʝʤ ʫ ʤʫʞʯʠʥ: 82% ʧʨʦʪʠʚ 18% 

ʤʫʞʯʠʥ, ʘ ɻʃʇ IIɺ ʫ 65% ʞʝʥʱʠʥ ʧʨʦʪʠʚ 35% ʤʫʞʯʠʥ. ɺʳʷʚ-

ʣʝʥʦ, ʯʪʦ 2/3 ʩʣʫʯʘʝʚ ɻʃʇ IIɸ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʠʮ ʧʦʞʠʣʦʛʦ ʚʦʟ-

ʨʘʩʪʘ ï 74%, ʥʘ ʣʠʮ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ï 12%, ʥʘ ʣʠʮ ʩʪʘʨʯʝʩʢʦʛʦ 
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ʚʦʟʨʘʩʪʘ 14%. ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʧʘʮʠʝʥʪʦʚ ʩ ɻʃʇ IIɺ ï ʣʠʮʘ 

ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (54%), 39% ï ʣʠʮʘ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ, 7% - 

ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ.  
ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʧʠʜʥʦʛʦ ʩʧʝʢʪʨʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʚ ʛʨʫʧʧʝ ɻʃʇ IIB ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɻʃʇ IIɸ ʚʳʰʝ ʫʨʦʚʝʥʴ ʪʨʠʛ-

ʣʠʮʝʨʠʜʦʚ (3,5 ʤʤʦʣʴ/ʣ ʧʨʦʪʠʚ 1,5 ʤʤʦʣʴ/ʣ, p<0,001), ʃʇʆʅʇ 

(1,6 ʤʤʦʣʴ/ʣ ʧʨʦʪʠʚ 0,7 ʤʤʦʣʴ/ʣ, p<0,001) ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʘʪʝ-

ʨʦʛʝʥʥʦʩʪʠ (4,8 ʧʨʦʪʠʚ 4, p = 0,025) (ʪʘʙʣʠʮʘ 1).  
 

ʊʘʙʣʠʮʘ 1. ʇʦʢʘʟʘʪʝʣʠ ʣʠʧʠʜʦʛʨʘʤʤʳ ʧʨʠ ɻʃʇ IIɸ ʠ ɻʃʇ 

IIɺ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʃʇ IIɸ 
(n = 49) 

ɻʃʇ 

IIɺ 
(n = 43) 

p 

ʍʦʣʝʩʪʝʨʠʥ, 

ʤʤʦʣʴ/ʣ 8,1{7,9-8,3} 
8,4{7,9-

9,2} 
0,

060 

ʊʨʠʛʣʠʮʝʨʠʜʳ, 

ʤʤʦʣʴ/ʣ 1,5{1,3-1,8} 
3,5{2,8-

5} 
<

0,001 

ʃʇʅʇ, ʤʤʦʣʴ/ʣ 
5,8{5,2-6,2} 

5,7{5-

6,2} 
0,

560 

ʃʇɺʇ, ʤʤʦʣʴ/ʣ 
1,6{1,4-1,8} 

1,4{1,2-

1,7} 
0,

070 

ʃʇʆʅʇ, ʤʤʦʣʴ/ʣ 
0,7{0,5-0,8} 

1,6{1,3-

2,3} 
<

0,001 

ʥʝ-ʃʇɺʇ, ʤʤʦʣʴ/ʣ 
6,6{6,2-7,1} 

7{6,3-

7,8} 
0,

060 

ʂʦʵʬʬʠʮʠʝʥʪ ʘʪʝ-

ʨʦʛʝʥʥʦʩʪʠ 4{3,7-4,8} 
4,8{4-

5,8} 
0,

025 
 

ʇʦʢʘʟʘʪʝʣʠ ʦʙʱʝʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ ʚ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʩ ɻʃʇ IIɸ ʠ ɻʃʇ 

IIɺ. 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ɻʃʇ IIɸ ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ 

ʭʨʦʥʠʯʝʩʢʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ (53,3% ʧʨʦʪʠʚ 46,6%, 

p=0,05), ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ (55% ʧʨʦʪʠʚ 41%, p=0,05), ʘ 
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ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ɻʃʇ IIB ʧʨʝʦʙʣʘʜʘʣʠ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ 

ʧʦʨʘʞʝʥʠʷ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ (80% ʧʨʦʪʠʚ 20%, p=0,02). 
ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʘʮʠʝʥʪʳ ʧʦʣʫʯʘʣʠ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʫʶ 

ʪʝʨʘʧʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʢʣʶʯʘʣʘ ʤʦʥʦʪʝʨʘʧʠʶ 

ʧʨʝʧʘʨʘʪʘʤʠ ʩʪʘʪʠʥʦʚ (ʘʪʦʨʚʘʩʪʘʪʠʥ, ʨʦʟʫʚʘʩʪʘʪʠʥ). ʎʝʣʝʚʦʛʦ 

ʫʨʦʚʥʷ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʥʝ ʜʦʩʪʠʛʘʣ ʥʠ ʦʜʠʥ ʧʘʮʠʝʥʪ, ʯʪʦ ʚʦʟ-

ʤʦʞʥʦ, ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʦʡ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴʶ ʢ ʣʝʯʝʥʠʶ 

ʧʨʝʧʘʨʘʪʘʤʠ ʣʠʙʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʜʦʟ ʧʨʠʥʠʤʘʝ-

ʤʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʪʝʨʘʧʠʶ ʩ ʵʟʝʪʝʤʠʙʦʤ, ʠʥ-

ʛʠʙʠʪʦʨʘʤʠ PCSK9 ʥʝ ʧʦʣʫʯʘʣ ʥʠ ʦʜʠʥ ʧʘʮʠʝʥʪ, ʯʪʦ ʪʘʢ ʞʝ ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʦʪʩʫʪʩʪʚʠʷ ʵʬʬʝʢʪʘ ʦʪ ʣʝʯʝʥʠʷ. 
ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶ-

ʱʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʚʳʚʦʜʳ.  
ɺʳʚʦʜʳ: 
1.ɻʃʇ IIɸ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫ 47% ʧʘʮʠʝʥʪʦʚ, ɻʃʇ IIɺ - ʫ 

53% ʧʘʮʠʝʥʪʦʚ. ʏʘʱʝ ʜʘʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ 

ʚʩʪʨʝʯʘʣʠʩʴ ʫ ʞʝʥʱʠʥ. 
2.ʇʘʮʠʝʥʪʳ ʩ ɻʃʇ IIɺ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʭʦʣʝʩʪʝʨʠʥʘ, ʃʇʆʅʇ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʘʪʝʨʦʛʝʥʥʦʩʪʠ. 
3.ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ɻʃʇ IIɸ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʀɹʉ, 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɻʃʇ IIɺ ï 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʩʦʩʫʜʦʚ. 
4.ɺʩʝ ʧʘʮʠʝʥʪʳ ʧʦʣʫʯʘʣʠ ʤʦʥʦʪʝʨʘʧʠʶ ʧʨʝʧʘʨʘʪʘʤʠ 

ʩʪʘʪʠʥʦʚ, ʥʠ ʦʜʠʥ ʧʘʮʠʝʥʪ ʥʝ ʜʦʩʪʠʛ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ 

ʭʦʣʝʩʪʝʨʠʥʘ ʃʇʅʇ.  
 

ʃʠʪʝʨʘʪʫʨʘ 
1. ɼʨʘʧʢʠʥʘ, ʆ. ʄ. ɼʠʩʣʠʧʠʜʝʤʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: 

ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʜʘʥʥʳʝ, ʘʩʩʦʮʠʘʮʠʠ ʩ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ / ʆ. ʄ. 

ɼʨʘʧʢʠʥʘ, ɸ. ʕ. ʀʤʘʝʚʘ, ɺ. ɸ. ʂʫʮʝʥʢʦ [ʠ ʜʨ.] // ʂʘʨʜʠʦʚʘʩʢʫʣʷʨʥʘʷ 

ʪʝʨʘʧʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ. ï 2023. ï ʊ. 22. ï ˉ S8. ï ʉ. 92-104. 
2. ɽʞʦʚ, ʄ. ɺ. ʂʣʠʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʥʘʨʫʰʝʥʠʷʤ 

ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ 2023. ʏʪʦ ʥʦʚʦʛʦ? / ʄ. ɺ. ɽʞʦʚ, ʀ. ɺ. ʉʝʨʛʠʝʥʢʦ, ɺ. 

ɺ. ʂʫʭʘʨʯʫʢ // ɸʪʝʨʦʩʢʣʝʨʦʟ ʠ ʜʠʩʣʠʧʠʜʝʤʠʠ. ï 2023. ï ʊ.3. ï ˉ 52. ï 

ʉ. 5-9. 
3. ʄʝʪʝʣʴʩʢʘʷ, ɺ. ɸ. ɸʥʘʣʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʘʪʝʨʦʛʝʥʥʦʩʪʴ ʩʧʝʢʪʨʘ ʣʠʧʦʧʨʦʪʝʠʥʦʚ, ʫ ʞʠʪʝʣʝʡ 



186 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʕʉʉɽ-ʈʌ) / ɺ. ɸ. 

ʄʝʪʝʣʴʩʢʘʷ, ʉ. ɸ. ʐʘʣʴʥʦʚʘ, ɸ. ɼ. ɼʝʝʚ [ʠ ʜʨ.] // ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ 

ʤʝʜʠʮʠʥʘ. ï 2016. ï ʊ. 19. ï ˉ 1. ï ʉ. 15-23. 
4. ʉʝʨʛʠʝʥʢʦ, ʀ. ɺ.  ɼʠʩʣʠʧʠʜʝʤʠʠ ʠ ʘʪʝʨʦʩʢʣʝʨʦʟ / ʀ. ɺ. 

ʉʝʨʛʠʝʥʢʦ, ɸ. ɸ. ɸʥʰʝʣʝʩ, ʄ. ɺ. ɽʞʦʚ [ʠ ʜʨ.]. ï ʄʦʩʢʚʘ: ʆʆʆ 

çʇʘʪʠʉʉè, 2020. ï ʉ. 57.  
5. Libby, P. Atherosclerosis / P. Libby, J.E. Buring, L. [et al] // Nat 

Rev Dis Primers.  ï  2019. ï  Vol. 5. ï  ̄  1. ï P. 56. 
6. Taddei, C. Repositioning of the global epicentre of non-optimal 

cholesterol / C. Taddei, B. Zhou, H. Bixby [et al] // Nature. ï 2020. ï Vol. 

582. ï ˉ 7810. ï P. 73-77.   
 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ  
ɸʙʳʟʦʚ ɸʣʝʢʩʝʡ ʉʝʨʛʝʝʚʠʯ ï ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʛʦʩʧʠʪʘʣʴʥʦʡ ʪʝʨʘʧʠʠ, 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
ɸʙʳʟʦʚ ʄʘʢʩʠʤ ʉʝʨʛʝʝʚʠʯ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʏʫ-

ʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ. ʅ. ʋʣʴʷʥʦʚʘ. 
ʇʝʪʨʦʚʘ ɺʠʢʪʦʨʠʷ ʕʜʫʘʨʜʦʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ. ʅ. ʋʣʴʷʥʦʚʘ. 
 

 
ʂ.ɸ. ɸʚʘʩʝʚʘ, ɸ.ɺ. ɼʤʠʪʨʠʝʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 
 

ʇʈʆʊɽɿʀʈʆɺɸʅʀɽ ʅɸ ɼɽʅʊɸʃʔʅʓʍ ʀʄʇʃɸʅʊɸʍ. 

ʇʈʀʄɽʅɽʅʀɽ ɺʆʉʉʊɸʅʆɺʀʊɽʃʔʅʓʍ ʂʆʅʉʊʈʋʂʎʀʁ 

 ʅɸ ʆʉʅʆɺɽ BIOʅʈʈ 
 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʪʝʟʠʨʦʚʘʥʠʝ ʥʘ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʭ ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʫʙʥʦʛʦ ʨʷʜʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʦʪʝʨʝʡ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʟʫʙʦʚ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʪʘʙʠʣʴʥʫʶ ʬʠʢʩʘʮʠʶ ʧʨʦʪʝʟʘ ʠ ʧʦʟʚʦʣʷʝʪ ʧʘʮʠʝʥʪʫ ʚʝʨʥʫʪʴ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʦʩʪʴ ʠ ʵʩʪʝʪʠʢʫ ʫʣʳʙʢʠ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʠʤʝʥʝʥʠʶ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʦʩʥʦʚʝ BioHPP ʜʣʷ ʧʨʦʪʝʟʠʨʦʚʘ-

ʥʠʷ ʥʘ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʭ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʝ-
ʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ BioHPP ʚ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ. 

ʆʧʠʩʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʫʩʪʘʥʦʚʢʠ ʧʨʦʪʝʟʦʚ ʥʘ ʜʝʥʪʘʣʴ-

ʥʳʝ ʠʤʧʣʘʥʪʘʪʳ ʠʟ BioHPP, ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʢʘʩʘʶʪʩʷ ʧʦʢʘʟʘʥʠʡ ʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʢ 

ʧʨʠʤʝʥʝʥʠʶ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʦʩʥʦʚʝ BioHPP. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʥʘ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʭ, ʦʨ-

ʪʦʧʝʜʠʯʝʩʢʘʷ ʩʪʦʤʘʪʦʣʦʛʠʷ, ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʦʩʥʦ-

ʚʝ BioHPP, ʙʠʦʩʦʚʤʝʩʪʠʤʳʝ ʧʦʣʠʤʝʨʳ. 
 

K.A. Avaseva, A.V. Dmitrieva 
Chuvash State University named after I.N. Ulyanov 

 

PROSTHETICS ON DENTAL IMPLANTS. THE USE OF RE-

STORATIVE STRUCTURES BASED ON BIOHPP 
 

Abstract. Prosthetics on dental implants is an effective method of re-

storing the dentition in patients with loss of one or more teeth. This method 

ensures stable fixation of the prosthesis and allows the patient to regain the 

functionality and aesthetics of a smile. This article is devoted to the use of 

BioHPP-based restorative structures for prosthetics on dental implants. The 

article discusses the main advantages of using BioHPP in orthopedic dentis-

try. The process of manufacturing and installing prostheses on dental im-

plants made of BioHPP is described, as well as the results of studies con-

firming the effectiveness and durability of this material. The article also 

deals with indications and contraindications to the use of BioHPP-based 

restorative structures. 
Key words: prosthetics on dental implants, orthopedic dentistry, re-

storative structures based on BioHPP, biocompatible polymers.  
 

ʇʨʦʪʝʟʠʨʦʚʘʥʠʝ ʥʘ ʠʤʧʣʘʥʪʘʭ ʜʣʷ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ ʷʚʣʷ-

ʝʪʩʷ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʦʡ ʢʘʢ ʚ ʬʠʥʘʥʩʦʚʦʤ, ʪʘʢ ʠ ʚ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʦʤ ʧʣʘʥʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ 

ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʠʟ ʫʣʴʪʨʘʩʦʚʨʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ BioHPP. 

BioHPP ï ʵʪʦ ʙʠʦʩʦʚʤʝʩʪʠʤʳʡ ʧʦʣʠʤʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʠʯʥʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯ-

ʥʳʡ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʡ ʧʦʣʠʤʝʨ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʵʪʝʨʵʪʝʨʢʝʪʦ-

ʥʘ, ʥʘʧʦʣʥʝʥʥʳʡ ʩʚʷʟʘʥʥʳʤʠ ʤʠʢʨʦʯʘʩʪʠʮʘʤʠ ʢʝʨʘʤʠʢʠ ʜʠʘ-

ʤʝʪʨʦʤ ʤʝʥʝʝ 0,5 ʤʢʤ. ʂʝʨʘʤʠʯʝʩʢʠʡ ʥʘʧʦʣʥʠʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʚʦʟʤʦʞ-

ʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʚ ʦʙʣʘʩʪʠ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʟʫʙʦʚ.[3] 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ BioHPP ʚ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪ-

ʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʦʜʭʦʜʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʢʘʯʝ-

ʩʪʚʝʥʥʳʝ ʠ ʜʦʣʛʦʚʝʯʥʳʝ ʟʫʙʥʳʝ ʧʨʦʪʝʟʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʘʮʠʝʥ-

ʪʘʤ ʢʦʤʬʦʨʪ ʠ ʥʘʜʝʞʥʦʩʪʴ.[2] 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʠʤʝʥʠ-

ʤʦʩʪʴ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʦʩʥʦʚʝ ʚʳʩʦʢʦʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ BioHPP ʜʣʷ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʥʘ 

ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʭ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʮʝʥʠʪʴ ʧʨʦʯʥʦʩʪʴ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʵʩʪʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʦʪʝʟʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ BioHPP, ʘ 

ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʢ ʧʨʠʤʝʥʝʥʠʶ 

ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʥʘ ʦʩʥʦʚʝ BioHpp ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʪʦʛʦ ʙʠʦʤʘʪʝʨʠʘʣʘ ʥʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʢʨʳʩʳ. ɼʣʷ ʵʪʦʛʦ ʩʦ-

ʟʜʘʚʘʣʘʩʴ ʧʦʣʦʩʪʴ ʚ ʢʦʩʪʠ ʢʨʳʩʳ, ʠ ʚʚʦʜʠʣʩʷ ʙʠʦʤʘʪʝʨʠʘʣ ʩ ʝʝ 

ʧʦʩʣʝʜʫʶʱʠʤ ʫʰʠʚʘʥʠʝʤ.  ɼʘʣʝʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʛʠʩʪʦʣʦʛʠʯʝ-

ʩʢʠʝ ʩʨʝʟʳ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ, ʤʝʩʷʮ ʠ ʜʚʘ ʤʝʩʷʮʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʙʝʜʨʝʥʥʫʶ ʢʦʩʪʴ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦ-

ʣʠʤʝʨʘ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʵʪʝʨʵʪʝʨʢʝʥʦʥʘ ʤʳ ʥʘʙʣʶʜʘʣʠ ʩʣʝʜʫʶ-

ʱʝʝ: 
1) ʅʝ ʚʳʟʳʚʘʣʠʩʴ ʥʠʢʘʢʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʠʣʠ 

ʦʪʪʦʨʞʝʥʠʝ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ BioHPP ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʠ-

ʩʪʝʤʘʤʠ ʦʨʛʘʥʠʟʤʘ. 
2) ʈʘʩʩʘʩʳʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʚ ʦʨʛʘʥʠʟʤʝ ʢʨʳʩʳ ʙʳʣʘ ʤʠʥʠ-

ʤʘʣʴʥʦʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʯʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʘ-

ʪʝʨʠʘʣʘ. 
3) ʇʨʠʤʝʥʝʥʠʝ BioHPP ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʠ ʜʦʣʛʦʩʨʦʯ-

ʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʟʘʞʠʚʣʝ-

ʥʠʶ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʪʘʢ ʢʘʢ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʩʪʨʫʢʪʫʨʝ ʠ ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʤʘʪʝʨʠʘʣ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥ-

ʪʝʛʨʘʮʠʠ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʪʢʘʥʷʤʠ. 
ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʜʘʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
1) ʩʨʝʟ, ʧʦʣʫʯʝʥʥʳʡ ʩʧʫʩʪʷ 2 ʥʝʜʝʣʠ, ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ 

ʨʘʥʥʶʶ ʨʝʘʢʮʠʶ ʪʢʘʥʝʡ ʥʘ ʤʘʪʝʨʠʘʣ, ʘ ʠʤʝʥʥʦ: ʥʘʯʘʣʦ ʧʨʦʮʝʩ-

ʩʘ ʠʥʪʝʛʨʘʮʠʠ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʪʢʘʥʷʤʠ, ʘ ʪʘʢʞʝ ʨʝʛʝʥʝʨʘʮʠʠ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ: ʚʠʜʥʳ ʧʨʠʟʥʘʢʠ ʘʢʪʠʚʘʮʠʠ ʦʩʪʝʦʛʝʥʥʳʭ ʢʣʝʪʦʢ 

ʠ ʧʨʦʮʝʩʩʦʚ ʢʦʩʪʝʦʙʨʘʟʦʚʘʥʠʷ. 
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2) ʥʘ ʩʨʝʟʝ, ʧʦʣʫʯʝʥʥʦʤ ʩʧʫʩʪʷ ʤʝʩʷʮ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ Bio-

HPP ʚ ʢʦʩʪʥʫʶ ʪʢʘʥʴ, ʚʠʜʥʘ ʘʢʪʠʚʥʘʷ ʦʩʪʝʦʨʝʧʘʨʘʮʠʷ ʚ ʟʦʥʝ 

ʜʝʬʝʢʪʘ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʣʠʯʠʝ ʘʢʪʠʚʥʦ ʜʝʣʷʱʠʭʩʷ 

ʦʩʪʝʦʙʣʘʩʪʦʚ, ʢʦʪʦʨʳʝ ʩʠʥʪʝʟʠʨʫʶʪ ʥʦʚʫʶ ʢʦʩʪʥʫʶ ʤʘʪʨʠʮʫ ʠ 

ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʡ ʢʦʩʪʠ. 
3) ʩʨʝʟ, ʧʦʣʫʯʝʥʥʳʡ ʩʧʫʩʪʷ 2 ʤʝʩʷʮʘ, ʧʦʢʘʟʘʣ ʭʘʨʘʢʪʝʨʥʳʝ 

ʧʨʠʟʥʘʢʠ ʥʝʜʦʨʘʟʚʠʪʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʪʘʢʠʝ ʢʘʢ ʤʝʥʝʝ ʦʨʛʘʥʠ-

ʟʦʚʘʥʥʳʝ ʪʨʘʙʝʢʫʣʳ ʠ ʤʝʥʝʝ ʧʣʦʪʥʘʷ ʤʘʪʨʠʮʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʪʝʦʠʜʘ.  
ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ BioHPP ʧʨʠ ʧʨʦʪʝʟʠʨʦʚʘʥʠʠ 

ʥʘ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʭ: 
1) ɹʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴ. ʍʦʨʦʰʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʪʢʘʥʷʤʠ 

ʦʨʛʘʥʠʟʤʘ ʠ ʥʝ ʚʳʟʳʚʘʝʪ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠʣʠ ʦʪʪʦʨʞʝ-

ʥʠʷ.[1] 
2) ʇʨʦʯʥʦʩʪʴ. ʄʘʪʝʨʠʘʣ ʧʨʝʢʨʘʩʥʦ ʩʧʨʘʚʠʪʩʷ ʩ ʥʘʛʨʫʟʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʞʝʚʘʥʠʠ. 
3) ʕʩʪʝʪʠʢʘ. BioHPP ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʠ 

ʩʧʦʩʦʙʝʥ ʠʤʠʪʠʨʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʟʫʙʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘ-

ʚʘʪʴ ʵʩʪʝʪʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʧʨʦʪʝʟʳ ʥʘ ʜʝʥʪʘʣʴʥʳʭ ʠʤ-

ʧʣʘʥʪʘʭ. 
4) ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. ʄʘʪʝʨʠʘʣ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʡ ʚ ʦʙʣʘʩʪʠ ʠʤʧʣʘʥʪʘʮʠʠ ʠ 

ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ. 
5) ʃʝʛʢʦ ʨʝʩʪʘʚʨʠʨʫʝʪʩʷ ʚ ʩʣʫʯʘʝ ʩʢʦʣʘ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʣʠ-

ʮʦʚʢʠ. ɼʘʞʝ ʧʨʠ ʧʦʪʝʨʝ ʟʘʙʦʣʝʚʰʝʛʦ ʟʫʙʘ ʢʦʥʩʪʨʫʢʮʠʶ ʣʝʛʢʦ 

ʘʜʘʧʪʠʨʦʚʘʪʴ ʢ ʥʦʚʦʡ ʩʠʪʫʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʣʴʰʝ ʪʘʢʞʝ 

ʧʨʠʚʳʯʥʦ.[3] 
ʂ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷʤ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʪʝʟʦʚ ʠʟ BioHPP 

ʩʪʦʠʪ ʦʪʥʝʩʪʠ ʪʦʣʴʢʦ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʦʨʛʘ-

ʥʠʟʤʘ, ʧʘʮʠʝʥʪʦʚ ʩ ʘʫʪʦʠʤʤʫʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ 

ʥʝʧʦʜʭʦʜʷʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʩʪʘʪʢʦʚ ʟʫʙʦʚ ʠ ʠʤʧʣʘʥʪʦʚ. ɺ ʧʦ-

ʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝʞʝʣʘʪʝʣʴʥʦ, 

ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʣʠ ʦʩʣʦʞʥʝʥʠʷʤ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ 

BioHPP ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʨʝ-

ʰʝʥʠʝ ʜʣʷ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʥʘ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʭ, ʦʙʝʩʧʝʯʠ-

ʚʘʷ ʩʦʯʝʪʘʥʠʝ ʚʳʩʦʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ ʫʜʦʚʣʝʪʚʦ-
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ʨʝʥʠʝʤ ʵʩʪʝʪʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʘʮʠʝʥ-

ʪʦʚ.                               
 

 ʃʠʪʝʨʘʪʫʨʘ 
1. ɻʦʣʦʚʠʥ ʖ.ɸ., ʂʠʩʝʣʝʚ ʇ.ɺ., ʉʪʘʨʦʜʫʙʦʚʘ ɺ.ʉ., ʠ ʜʨ. çʆʮʝʥʢʘ 

ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ BioHPP ʧʨʠ ʧʨʦʪʝʟʠʨʦʚʘʥʠʠ ʥʘ 

ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʭ.è ʉʪʦʤʘʪʦʣʦʛʠʷ ʜʣʷ ʚʩʝʭ. -2018.- ˉ7(45).-ʩ.22-

25. 
2. ʊʫʢʘʝʚʘ ʃ.ʉ., ʇʘʪʘʣʦʚ ɻ.ʈ., ʊʘʧʢʠʥʘ ʃ.ɸ. ʂʣʠʥʠʯʝʩʢʦʝ ʧʨʠʤʝ-

ʥʝʥʠʝ ʤʘʪʝʨʠʘʣʘ BioHPP ʚ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ. ʇʨʦʙʣʝʤʳ 

ʩʪʦʤʘʪʦʣʦʛʠʠ. -2017.- ˉ14(3).-ʩ.67-71. 
3. BREDENTRUSSIA çBIOHPP-ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ 

ʩʪʦʤʘʪʦʣʦʛʠʠè/ bredentrussia [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // 

https://bredentrussia.ru : [ʩʘʡʪ]. - URL: https://bredentrussia.ru/biohpp-

innovaczionnyij-material-dlya-stomatologii (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 19.02.2024). 
 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ 
ɸʚʘʩʝʚʘ ʂʨʠʩʪʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
ɼʤʠʪʨʠʝʚʘ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
 

 
ʄ.ɸ. ɸʣʝʢʩʝʝʚʘ, ɺ.ɸ. ʐʫʣʠʢʦʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ.ʋʣʴʷʥʦʚʘ 
 

ʉʆʃɽʏʋɺʉʊɺʀʊɽʃʔʅʆʉʊʔ ʀ ʈʀʉʂ ʈɸɿɺʀʊʀʗ 

 ʉɽʈɼɽʏʅʆ-ʉʆʉʋɼʀʉʊʓʍ ɿɸɹʆʃɽɺɸʅʀʁ 
 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʘ ʚʢʫʩʦʚʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʧʦʚʘʨʝʥʥʦʡ 

ʩʦʣʠ ʫ 35 ʧʘʮʠʝʥʪʦʚ ʩ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ ʠ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʝʡ (ʧʘʮʠʝʥʪʳ ʩ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ, ʧʦʩʪʠʥʬʘʨʢʪ-

ʥʳʤ ʢʘʨʜʠʦʩʢʣʝʨʦʟʦʤ, ʢʦʨʦʥʘʨʥʳʤ ʰʫʥʪʠʨʦʚʘʥʠʝʤ ʠ ʩʪʝʥʪʠʨʦʚʘʥʠʝʤ 

ʚ ʘʥʘʤʥʝʟʝ); ʫ 20 ʧʘʮʠʝʥʪʦʚ  ʩ ʢʣʘʧʘʥʥʳʤʠ ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ ʠ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʤʠ  ʧʨʦʪʝʟʘʤʠ ʤʠʪʨʘʣʴʥʦʛʦ ʠ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʦʚ); ʫ 30 ʩʪʫ-

ʜʝʥʪʦʚ ʏɻʋ ʠʤ. ʀ.ʅ.ʋʣʴʷʥʦʚʘ; 15 ʨʦʜʠʪʝʣʝʡ ʩʪʫʜʝʥʪʦʚ ʧʦ ʤʝʪʦʜʠʢʝ R. 

J. Henkin ʠ ʩʦʘʚʪ. (1963). ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʨʦʛʘ ʚʢʫʩʦʚʦʡ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʠ ʢ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ 

ʩʝʨʜʮʘ ʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʩʦʩʪʘʚʠʣʦ 1,52 Ñ 0,06 % ʨʘʩʪʚʦʨʘ 

ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʦʪʝʟʘʤʠ ʢʣʘʧʘʥʦʚ 1,49 Ñ 0,04 %, ʫ 

ʩʪʫʜʝʥʪʦʚ 0,29 Ñ 0,04 %, ʫ ʨʦʜʠʪʝʣʝʡ ʩʪʫʜʝʥʪʦʚ 0,5 Ñ 0,06 %. ɹʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʚʢʫʩʦ-
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ʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʨʦʛʘ ʚʢʫʩʦ-

ʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʩʦʣʠ ʷʚʣʷʝʪʩʷ ʥʘʜʸʞʥʳʤ ʠ ʧʨʦʩʪʳʤ ʤʝʪʦʜʦʤ, 

ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ, 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʩ ʧʠʱʝʡ. ɺʳʚʦʜʳ ʩʜʝʣʘʥʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʭ ʜʘʥʥʳʭ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʣʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ; ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥ-

ʟʠʷ; ʧʦʨʦʛ ʚʢʫʩʦʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ (ʇɺʏʇʉ); ʘʨ-

ʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ. 
 

M.A. Alekseeva, V.A. Shulikova 
Chuvash State University named after I.N. Ulyanova 

 

SALT SENSITIVITY AND RISK OF DEVELOPING CARDIO-

VASCULAR DISEASES 
 

Abstract. Taste sensitivity to table salt was studied in 35 patients with 

coronary heart disease and arterial hypertension (patients with hyperten-

sion, postinfarction cardiosclerosis, coronary bypass surgery and stenting in 

the anamnesis); 20 patients who underwent heart surgery (patients with 

valvular heart lesions: mitral and aortic prostheses); 30 students of CHSU 

named after I.N.Ulyanova; 15 parents of students according to the method-

ology of R. J. Henkin et al. (1963). It was revealed that the average value of 

the threshold of taste sensitivity to table salt in patients with coronary heart 

disease and hypertension was 1.52 Ñ 0.06% sodium chloride solution, in 

patients with valve prostheses 1.49 Ñ 0.04%, in students 0.29 Ñ 0.04%, in 

parents of students 0.5 Ñ 0.06%. It was found that with increasing age, there 

is a decrease in taste sensitivity to table salt. Determining the threshold of 

taste sensitivity to salt is a reliable and simple method by which you can 

judge the amount of table salt consumed with food. The conclusions are 

based on the analysis of statistical data. 
Key words: salt sensitivity; arterial hypertension; threshold of taste 

sensitive to table salt (PVCHPS); table salt; blood pressure. 
 

ʀʥʪʝʨʝʩ ʢ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʤ ʩʨʝʜʩʪʚʘʤ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠ-

ʣʘʢʪʠʢʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ (ɸɻ) ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ. ɺʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ɸɻ ʩ ʧʦʟʠʮʠʠ ʧʨʦʬʠ-

ʣʘʢʪʠʢʠ ʧʦʨʘʞʝʥʠʷ ʦʨʛʘʥʦʚ-ʤʠʰʝʥʝʡ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʧʦ-

ʪʨʝʙʣʝʥʠʝ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʩ ʧʠʱʝʡ [2]. 
ɺʦʧʨʦʩ ʧʦʪʨʝʙʣʝʥʠʷ NaCl ʥʘʩʝʣʝʥʠʝʤ ʈʦʩʩʠʠ ʦʩʪʘʝʪʩʷ ʜʦ 

ʢʦʥʮʘ ʝʱʝ ʥʝ ʨʘʩʢʨʳʪʳʤ. 
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ʆʙ ʫʨʦʚʥʝ ʧʦʪʨʝʙʣʝʥʠʷ ʠʦʥʦʚ ʥʘʪʨʠʷ ʩ ʧʠʱʝʡ ʤʦʞʥʦ ʢʦʩ-

ʚʝʥʥʦ ʩʫʜʠʪʴ ʧʦ ʧʦʨʦʛʫ ʚʢʫʩʦʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʧʦʚʘʨʝʥ-

ʥʦʡ ʩʦʣʠ (ʇɺʏʇʉ) [3]. 
ʉʦʣʴ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʪʦʨʦʤ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʚʦʜʥʦ-

ʛʦ ʦʙʤʝʥʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʞʝʣʫ-

ʜʦʯʥʦʛʦ ʩʦʢʘ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ. ʅʦ ʯʨʝʟ-

ʤʝʨʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʩʦʣʠ ʧʨʠʚʦʜʠʪ ʢ ʟʘʜʝʨʞʢʝ ʞʠʜʢʦʩʪʠ ʚ ʦʨ-

ʛʘʥʠʟʤʝ, ʫʚʝʣʠʯʝʥʠʶ ʆʎʂ, ʠʥʬʠʣʴʪʨʘʮʠʠ ʩʪʝʥʦʢ ʘʨʪʝʨʠʡ 

ʠʦʥʘʤʠ ʥʘʪʨʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʝʥʠʶ ʦʙʱʝʛʦ ʧʝʨʠʬʝʨʠ-

ʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʆʇʉʉ) ʠ ʧʦʚʳʰʝʥʠʶ ɸɼ, ʘ ʪʘʢʞʝ ʨʘʟ-

ʚʠʪʠʶ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ (ʉʉʉ). 
ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʝʥʠʝ ʧʦʨʦʛʘ ʚʢʫʩʦʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 

ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.  
ɿʘʜʘʯʠ: 
ʀʟʫʯʠʪʴ ʧʦʨʦʛ ʚʢʫʩʦʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʧʦʚʘʨʝʥʥʦʡ 

ʩʦʣʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸɻ ʠ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ (ʀɹʉ), 

ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʦʧʝʨʘʮʠʠ ʥʘ ʩʝʨʜʮʝ, ʩʪʫʜʝʥʪʦʚ, ʠʭ ʨʦ-

ʜʠʪʝʣʝʡ. 
ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ NaCl ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʦʟʨʘʩʪʘ ʠ ʥʘʣʠʯʠʷ ɸɻ. 
ʇʨʦʚʝʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ɹʋ çʈʂɼè, ʢʘʬʝʜʨʳ ʬʘ-

ʢʫʣʴʪʝʪʩʢʦʡ ʠ ʛʦʩʧʠʪʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʏɻʋ ʠʤ. ʀ.ʅ.ʋʣʴʷʥʦʚʘ, ɹʋ 

çʅɻɹè.  
ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ:  
- 35 ʧʘʮʠʝʥʪʦʚ ʩ ʀɹʉ+ɸɻ (ʧʘʮʠʝʥʪʳ ʩ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦ-

ʣʝʟʥʴʶ, ʧʦʩʪʠʥʬʘʨʢʪʥʳʤ ʢʘʨʜʠʦʩʢʣʝʨʦʟʦʤ, ʢʦʨʦʥʘʨʥʳʤ ʰʫʥ-

ʪʠʨʦʚʘʥʠʝʤ ʠ ʩʪʝʥʪʠʨʦʚʘʥʠʝʤ ʚ ʘʥʘʤʥʝʟʝ),  
 ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 66,4 Ñ 1,9 ʣʝʪ) 
- 20 ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʦʧʝʨʘʮʠʠ ʥʘ ʩʝʨʜʮʝ (ʧʘʮʠʝʥʪʳ 

ʩ ʢʣʘʧʘʥʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʩʝʨʜʮʘ, ʧʨʦʪʝʟʘʤʠ ʤʠʪʨʘʣʴʥʦʛʦ ʠ 

ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʦʚ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 65,1 Ñ 1,5 ʣʝʪ); 
- 30 ʩʪʫʜʝʥʪʦʚ ʏɻʋ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 22,1 Ñ 2,2 ʛʦʜʘ; 
- 15 ʨʦʜʠʪʝʣʝʡ ʩʪʫʜʝʥʪʦʚ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 49,6 Ñ 3,7 ʣʝʪ). 
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ʆʙʩʣʝʜʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʠʭ ʨʦʜʠʪʝʣʝʡ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ: 

ʢʣʠʥʠʯʝʩʢʠʝ, ʣʘʙʦʨʘʪʦʨʥʳʝ (ʦʧʨʝʜʝʣʝʥʠʝ ʇɺʏʇʉ ʧʦ ʤʦʜʠʬʠ-

ʮʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʝ Henkin (1963ʛ.), ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʦʧʨʦʩʥʠʢ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ. 
ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʚʢʣʶʯʘʣʦ: ʢʣʠʥʠʯʝʩʢʠʝ, ʣʘʙʦʨʘ-

ʪʦʨʥʳʝ ʤʝʪʦʜʳ (ʦʧʨʝʜʝʣʝʥʠʝ ʇɺʏʇʉ ʧʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʤʝʪʦʜʠʢʝ Henkin (1963ʛ.)), ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʢʨʝʘ-

ʪʠʥʠʥ, Na, ʍʉ, ʍʉ-ʃʇʅʇ, ʊɻ), ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ 

(ʕʂɻ, ʕʭʦʂɻ). 
ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇɺʏʇʉ ʧʦ ʤʝʪʦʜʠʢʝ Henkin (1963) ʧʨʠ-

ʤʝʥʷʣʠ ʥʘʙʦʨ ʠʟ 12-ʪʠ ʨʘʟʚʝʜʝʥʠʡ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʚ ʜʠʩʪʠʣʣʠ-

ʨʦʚʘʥʥʦʡ ʚʦʜʝ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʪ 0,0025 ʜʦ 5,12 % (ʚ ʢʘʞʜʦʡ 

ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʙʠʨʢʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ 2 ʨʘʟʘ). 

ʈʘʩʪʚʦʨ NaCl (1 ʢʘʧʣʷ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʥʦʩʠʣʩʷ ʥʘ ʧʝʨʝʜ-

ʥʶʶ ʪʨʝʪʴ ʷʟʳʢʘ. ɿʘ ʇɺʏʇʉ ʧʨʠʥʠʤʘʣʠ ʥʘʠʤʝʥʴʰʫʶ ʢʦʥʮʝʥ-

ʪʨʘʮʠʶ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʩʣʝʜʫʝʤʳʡ ʦʱʫʱʘʣ ʚʢʫʩ ʫʢʘʟʘʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ. 
ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢ ʣʠʮʘʤ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʚʢʫʩʦ-

ʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʩʦʣʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʪʝ, ʫ ʢʦʪʦʨʳʭ 

ʇɺʏʇʉ ʩʦʩʪʘʚʠʣ 0,16 % ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ (NaCl). ʆʙ-

ʩʣʝʜʦʚʘʥʥʳʝ ʩ ʥʠʟʢʠʤ ʠ ʚʳʩʦʢʠʤ ʇɺʏʇʉ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʧʦʨʦʛʦʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʝʝ ʠ ʙʦʣʝʝ 0,16 % 

ʨʘʩʪʚʦʨʘ NaCl [1]. 
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʝʜʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʢʝʪʘ 

ʧʨʦʛʨʘʤʤ Statistica for Windows 6.0 ʠ Excel. 
ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʇɺʏʇʉ ʫ ʩʪʫʜʝʥʪʦʚ ʩʦʩʪʘʚʠʣʦ 0,29 Ñ 0,04 

%; ʫ ʨʦʜʠʪʝʣʝʡ ʩʪʫʜʝʥʪʦʚ ï 0,5 Ñ 0,06 %; ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʀɹʉ+ɸɻ 

ï 1,52 Ñ 0,071 %, ʫ ʧʘʮʠʝʥʪʦʚ ʠ ʧʨʦʪʝʟʘʤʠ ʢʣʘʧʘʥʦʚ ï 1,49 Ñ 0,04 

%. 
ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʩʨʝʜʥʠʡ ʠ ʚʳʩʦʢʠʡ ʇɺʏʇʉ ʙʳʣ ʦʙʥʘʨʫ-

ʞʝʥ ʚ 27% ʠ 73 % ʩʣʫʯʘʝʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʠʟʢʦʛʦ ʇɺʏʇʉ ʚʳ-

ʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 
ʋ ʚʩʝʭ ʨʦʜʠʪʝʣʝʡ ʩʪʫʜʝʥʪʦʚ ʦʢʘʟʘʣʩʷ ʚʳʩʦʢʠʡ ʇɺʏʇʉ. 

ʅʠʟʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʇɺʏʇʉ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 
ʉʨʝʜʠ ʙʦʣʴʥʳʭ ʀɹʉ+ɸɻ ʩʨʝʜʥʠʡ ʠ ʚʳʩʦʢʠʡ ʇɺʏʇʉ 

ʥʘʙʣʶʜʘʣʩʷ ʚ 13% ʠ 87 % ʩʣʫʯʘʝʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʠʟʢʦʛʦ 

ʇɺʏʇʉ ʪʘʢʞʝ ʥʝ ʙʳʣʦ. 
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ʇʘʮʠʝʥʪʳ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʧʨʦʪʝʟʘʤʠ ʢʣʘʧʘʥʦʚ ʠʤʝʣʠ 

ʪʦʣʴʢʦ ʩʨʝʜʥʠʡ ʠ ʚʳʩʦʢʠʡ ʟʥʘʯʝʥʠʷ ʇɺʏʇʉ (24% ʠ 76 % ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ).  
ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʦ ʤʝʨʝ ʩʪʘʨʝʥʠʷ ʫ 

ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʠ ʦʩʦʙʝʥʥʦ ʫ ʙʦʣʴʥʳʭ ʀɹʉ+ɸɻ, ʘ ʪʘʢʞʝ ʧʘʮʠ-

ʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʦʧʝʨʘʮʠʶ ʥʘ ʢʣʘʧʘʥʘʭ ʩʝʨʜʮʘ, ʚʢʫʩʦʚʘʷ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ NaCl ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʇɺʏʇʉ. 
ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ɸɼ ʫ ʩʪʫʜʝʥʪʦʚ ʩʦʩʪʘʚʠʣʠ ï 115/75 ʤʤ 

ʨʪ.ʩʪ., ʫ ʨʦʜʠʪʝʣʝʡ ʩʪʫʜʝʥʪʦʚ ï 125/80, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʀɹʉ+ɸɻ - 

145/85 ʤʤ ʨʪ. ʩʪ., ʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʦʪʝʟʘʤʠ ʢʣʘʧʘʥʦʚ ï 139/80 

ʤʤ ʨʪ.ʩʪ. 
ʉ ʧʦʚʳʰʝʥʠʝʤ ʇɺʏʇʉ ʪʘʢ ʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ɸɼ (ʢʘʢ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ), ʘ 

ʪʘʢʞʝ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ). 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʩʪʫʜʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʠ-

ʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʧʨʦʩʥʠʢʘ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ: ʵʢʩʪʝʨʥʘʣʴʥʳʡ ï  23 %, 

ʵʤʦʮʠʦʛʝʥʥʳʡ ï 11 %, ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʡ ï 9 %. ʋ 57% ʙʳʣʦ ʚʳ-

ʷʚʣʝʥʦ ʥʦʨʤʘʣʴʥʦʝ ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ.  
ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʫʟʥʘʣʠ, ʯʪʦ 63% ʩʪʫʜʝʥʪʦʚ 

ʠʤʝʶʪ ʧʨʠʚʳʯʢʫ ʧʦʜʩʘʣʠʚʘʪʴ ʧʨʠʛʦʪʦʚʣʝʥʥʫʶ ʧʠʱʫ, ʥʝ ʧʨʦʙʫʷ 

ʝʸ.  ʇʨʠ ʵʪʦʤ 74% ʩʪʫʜʝʥʪʦʚ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʶʪ ʬʘʩʪ-

ʬʫʜ. 
ɿʘʢʣʶʯʝʥʠʝ: 
ʆʧʨʝʜʝʣʝʥʠʝ ʇɺʏʇʉ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ ʠ ʥʘʜʝʞʥʳʤ ʤʝʪʦ-

ʜʦʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʦʚʘʨʝʥ-

ʥʦʡ ʩʦʣʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʩ ʧʠʱʝʡ ʢʘʢ ʟʜʦʨʦʚʳʤʠ ʣʶʜʴʤʠ, ʪʘʢ ʠ 

ʙʦʣʴʥʳʤʠ ʀɹʉ+ɸɻ.  
ʋʨʦʚʝʥʴ ɸɼ, ʚʝʣʠʯʠʥʘ ʀʄʊ ʟʘʚʠʩʷʪ ʦʪ ʇɺʏʇʉ, ʘ ʟʥʘʯʠʪ ʠ 

ʦʪ ʠʟʙʳʪʦʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʩ ʧʠʱʝʡ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ.  
ʉ ʚʦʟʨʘʩʪʦʤ ʇɺʏʇʉ ʧʦʚʳʰʘʝʪʩʷ, ʯʪʦ ʩʦʟʚʫʯʥʦ ʩ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʋ ʩʪʫʜʝʥʪʦʚ ʠ ʠʭ ʨʦʜʠʪʝʣʝʡ ʪʘʢʞʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʨʝʜ-

ʥʠʝ (0,16) ʠ ʚʳʩʦʢʠʝ (0,32) ʟʥʘʯʝʥʠʷ ʇɺʏʇʉ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʫ ʥʠʭ ʧʝʨʚʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ. 
ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨ-

ʪʝʥʟʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʭ ʘʩʧʝʢʪʦʚ: 
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- ʥʦʨʤʘʣʠʟʘʮʠʷ ʨʘʙʦʪʳ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʩʥʠ-

ʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʝʩʩʦʚ) 
- ʝʞʝʜʥʝʚʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ 
- ʯʝʪʢʠʡ ʨʘʩʧʦʨʷʜʦʢ ʜʥʷ  
- ʥʦʨʤʘʣʴʥʳʡ ʩʦʥ (ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 8 ʯʘʩʦʚ) 
- ʦʪʢʘʟ ʦʪ ʢʫʨʝʥʠʷ 
- ʦʪʢʘʟ ʦʪ ʫʧʦʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʷ 
- ʫʧʦʪʨʝʙʣʝʥʠʝ ʥʝ ʙʦʣʝʝ 6 ʛʨʘʤʤʦʚ ʩʦʣʠ ʚ ʜʝʥʴ 
- ʨʘʮʠʦʥʘʣʴʥʦʝ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ 
- ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʩʦʣʝʡ ʢʘʣʴʮʠʷ, ʢʘʣʠʷ, ʤʘʛʥʠʷ (ʪʚʦʨʦʛ ʥʝʞʠʨʥʳʡ, ʧʝʪʨʫʰʢʘ, ʬʘ-

ʩʦʣʴ, ʩʚʝʢʣʘ, ʟʘʧʝʯʸʥʥʳʡ ʢʘʨʪʦʬʝʣʴ, ʠʟʶʤ, ʢʫʨʘʛʘ). 
- ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ (ʧʨʠ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʝ ʪʝʣʘ). 
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ʇɸʈɸʄɽʊʈʓ ʂɸʇʀʃʃʗʈʆʉʂʆʇʀʀ ʋ ɿɼʆʈʆɺʓʍ 

 ʃʖɼɽʁ ʀ ʇɸʎʀɽʅʊʆɺ ʉ ʈɸɿʃʀʏʅʆʁ ʇɸʊʆʃʆɻʀɽʁ 

 
    ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʠʟʤʝʥʝʥʠʷ ʩʦʩʫʜʦʚ ʤʠʢʨʦ-

ʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʪʘʙʘʢʦ-ʢʫʨʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʧʠʣʣʷʨʦʚ ʥʦʛʪʝʚʦʛʦ ʣʦʞʘ ʧʨʠ ʧʦʤʦʱʠ ʢʘʧʠʣʣʷʨʦʩʢʦ-

ʧʘ ʤʦʜʝʣʠ ʄ70-ɸ. ɺʳʚʦʜʳ ʩʜʝʣʘʥʳ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʫ ʢʫʨʷʱʠʭ ʠ ʥʝ ʢʫʨʷʱʠʭ ʣʶʜʝʡ. 
    ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʧʠʣʣʷʨʦʩʢʦʧʠʷ, ʢʘʧʠʣʣʷʨʦʩʢʦʧ, ʩʦʩʫʜʳ 

ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʥʦʛʪʝʚʦʝ ʣʦʞʝ, ʧʣʦʪʥʦʩʪʴ, ʧʦʪʷʞʝʥʥʦʩʪʴ, 

ʜʠʘʤʝʪʨ, ʢʫʨʝʥʠʝ, ʤʠʢʨʦʛʝʤʦʨʘʛʠʠ, ʩʨʘʚʥʝʥʠʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʢʘʧʠʣʣʷʨʦʚ. 
 

M.A. Ananeva, V.V. Gerasimova 

Chuvash State University named after I.N. Ulyanova 
 

PARAMETERS OF CAPILLAROSCOPY IN HEALTHY  

 PEOPLE AND PATIENTS WITH VARIOUS PATHOLOGIES  

 
    Abstract. The article considers changes in the vessels of the micro-

circulatory bed under the influence of tobacco smoking. It is proposed to 

study the capillaries of the nail bed using the capillary osprey model M70-

A. The conclusions are based on a comparison of the results obtained in 

smokers and non-smokers. 
    Key words: Capillaroscopy, capillaroscope, vessels of the microcir-

culatory bed, nail bed, density, heaviness, diameter, smoking, microhemor-

rhagia, comparison, functional state of capillaries. 
 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʚʳʜʚʠʛʘʶʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, 

ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʩʦʩʫʜʦʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʟʥʘʢʦʤ ʦ ʥʘʣʠʯʠʠ ʧʘʪʦʣʦʛʠʡ ʩʦ ʩʪʦʨʦʥʳ ʩʝʨ-

ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. 
ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʩʦ-

ʩʫʜʦʚ ʷʚʣʷʝʪʩʷ ʢʘʧʠʣʣʷʨʦʩʢʦʧʠʷ ʥʦʛʪʝʚʦʛʦ ʣʦʞʘ, ʢʦʪʦʨʘʷ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʪʢʘʥʝʡ ʙʦʣʴʥʦʛʦ, ʩʫ-

ʜʠʪʴ ʦ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦ-
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ʙʝʥʥʦʩʪʷʭ ʢʨʦʚʝʥʦʩʥʳʭ ʢʘʧʠʣʣʷʨʦʚ, ʘ ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʪʴ ʥʘ 

ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
ʎʝʣʴʶ ʥʘʰʝʛʦ ʜʦʢʣʘʜʘ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-

ʩʪʠ ʤʝʪʦʜʘ ʢʘʧʠʣʣʷʨʦʩʢʦʧʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʩʦʩʪʦʷʥʠʷ ʤʠʢʨʦ-

ʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ: 
1. ʀʟʫʯʝʥʠʝ ʤʝʪʦʜʘ ʢʘʧʠʣʣʷʨʦʩʢʦʧʠʠ ʥʦʛʪʝʚʦʛʦ ʣʦʞʘ; 
2. ʇʨʦʚʝʜʝʥʠʝ ʠʟʫʯʝʥʠʷ ʢʘʧʠʣʣʷʨʦʩʢʦʧʠʠ ʫ ʟʜʦʨʦʚʳʭ 

ʣʶʜʝʡ; 
3. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʢʫʨʝʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʨʫʩʣʘ. 
ʄʘʪʝʨʠʘʣʦʤ ʠ ʤʝʪʦʜʦʤ ʧʦʩʣʫʞʠʣʦ ʠʟʤʝʨʝʥʠʝ ʠ ʩʨʘʚʥʝ-

ʥʠʝ ʩʦʩʪʦʷʥʠʷ ʢʘʧʠʣʣʷʨʦʚ ʩʨʝʜʠ ʢʫʨʷʱʠʭ ʠ ʥʝʢʫʨʷʱʠʭ ʣʶʜʝʡ. 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʜʦʢʣʘʜʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʧʠʣʣʷʨʦʩʢʦʧ ʤʦʜʝ-

ʣʠ ʄ70-ɸ. 
ʄʝʪʦʜ ʢʘʧʠʣʣʷʨʦʩʢʦʧʠʷ ʥʦʛʪʝʚʦʛʦ ʣʦʞʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝ-

ʣʠʪʴ ʬʦʨʤʫ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ ʜʝʬʦʨʤʘʮʠʠ ʢʘʧʠʣʣʷʨʦʚ. ʏʘʱʝ 

ʚʩʝʛʦ ʜʣʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʫʶʪ ʢʘʧʠʣʣʷʨʳ ʥʦʛʪʝʚʦʛʦ ʣʦʞʘ, 

ʪʘʢ ʢʘʢ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʠ [1]. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʜʫʨʫ ʠ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʝʝ ʙʳʩʪʨʦ, ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦ-

ʪʦʚʢʠ ʧʘʮʠʝʥʪʘ.  
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʥʦʛʪʝʚʦʤ ʣʦʞʝ ʧʘʣʴʮʝʚ ʨʫʢ 

ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ ʠ ʫʚʝʣʠʯʝʥʠʠ ʦʪ 48 ʜʦ 108 ʨʘʟ. 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʧʠʣʣʷʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ, ʯʝʤ ʵʪʦ ʯʘʩʪʦ ʧʨʠʟʥʘʝʪʩʷ [1]. 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʧʠʣʣʷʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʧʠʣʣʷʨʦʩʢʦʧ 

ï ʥʝʙʦʣʴʰʦʡ ʦʧʪʠʯʝʩʢʠʡ ʧʨʠʙʦʨ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʦʧʪʠʯʝ-

ʩʢʫʶ ʩʠʩʪʝʤʫ ʠ ʬʠʢʩʘʪʦʨ ʜʣʷ ʧʘʣʴʮʘ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʤʦʜʝʣʠ ʧʨʠʙʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʬʦʪʦʛʨʘʬʠʨʦʚʘʪʴ ʧʦʣʫ-

ʯʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʚʦʜʠʪʴ ʠʟʫ-

ʯʝʥʠʝ ʥʦʛʪʝʚʦʛʦ ʣʦʞʘ ʦʜʥʦʛʦ IV ʧʘʣʴʮʘ ʣʝʚʦʡ ʨʫʢʠ, ʢʘʢ ʵʪʦ ʯʘ-

ʩʪʦ ʜʝʣʘʶʪ. ʅʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʥʦʛʪʝʚʦʝ ʣʦʞʝ IV ʠ V 

ʧʘʣʴʮʝʚ ʦʙʝʠʭ ʨʫʢ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʢʘʨʪʠʥʫ ʠ ʧʦʟ-

ʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʩʪʨʦʝʥʠʷ [1]. 
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ɺʘʞʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘʣʠʯʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʷʚʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ: 
1. ʌʦʨʤʳ, ʜʣʠʥʳ ʠ ʜʠʘʤʝʪʨʘ ʢʘʧʠʣʣʷʨʦʚ; 
2. ʅʘʣʠʯʠʝ ʛʝʤʦʨʨʘʛʠʡ ʚ ʦʙʣʘʩʪʠ ʩʦʩʫʜʦʚ. 
3. ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʢʘʧʠʣʣʷʨʥʦʡ ʩʝʪʠ. 
ʇʨʠ ʦʮʝʥʢʝ ʢʘʧʠʣʣʷʨʦʩʢʦʧʠʠ ʤʳ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ 

ʨʘʩʰʠʨʝʥʥʳʝ, ʠʟʚʠʪʳʝ ʢʘʧʠʣʣʷʨʳ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʤʠʢʨʦʛʝʤʦ-

ʨʘʛʠʡ. ʈʘʩʰʠʨʝʥʥʳʝ ʢʘʧʠʣʣʷʨʳ - ʣʦʢʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʪʢʘʥʝ-

ʚʫʶ ʛʠʧʦʢʩʠʶ, ʵʪʦ ʩʘʤʦʝ ʨʘʥʥʝʝ ʤʠʢʨʦʩʦʩʫʜʠʩʪʦʝ ʠʟʤʝʥʝʥʠʝ. 

ʈʘʩʰʠʨʝʥʥʳʤ ʩʯʠʪʘʝʪʩʷ ʢʘʧʠʣʣʷʨ, ʢʦʪʦʨʳʡ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ 

ʰʠʨʝ ʦʢʨʫʞʘʶʱʠʭ ʥʦʨʤʘʣʴʥʳʭ ʢʘʧʠʣʣʷʨʦʚ [2].  
ɺʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʪʨʘʥʩʢʘʧʠʣʣʷʨʥʦʛʦ ʦʙʤʝʥʘ, ʵʪʦ ʧʝʨʠʚʘʩʢʫʣʷʨʥʘʷ ʟʦʥʘ. ɺʝʣʠʯʠ-

ʥʘ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʡ ʟʦʥʳ ʟʘʚʠʩʠʪ ʦʪ ʦʙʱʝʡ ʦʙʤʝʥʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʢʘʧʠʣʣʷʨʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʠʥʦʡ ʠ ʜʠʘʤʝʪʨʦʤ 

ʢʘʧʠʣʣʷʨʘ.  
ʇʝʨʠʚʘʩʢʫʣʷʨʥʘʷ ʟʦʥʘ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʠʩʪʘʣʴʥʦʡ ʪʦʯ-

ʢʦʡ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʪʦʯʢʦʡ, ʣʝʞʘʱʝʡ ʧʦʛʨʘ-

ʥʠʯʥʦ ʢ ʧʝʨʝʭʦʜʥʦʤʫ ʦʪʜʝʣʫ ʢʘʧʠʣʣʷʨʘ [1]. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ: 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 30 ʯʝʣʦʚʝʢ: 15 ʶʥʦʰʝʡ ʠ 

15 ʜʝʚʫʰʝʢ ʚ ʚʦʟʨʘʩʪʝ 19-22 ʣʝʪ, ʩʪʫʜʝʥʪʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘ-

ʢʫʣʴʪʝʪʘ ʏɻʋ ʠʤ. ʀ.ʅ.ʋʣʴʷʥʦʚʘ.  
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʚʳʷʚʣʝʥʠʷ ʠʟʤʝ-

ʥʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʢʘʧʠʣʣʷʨʦʚ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-

ʛʦ ʢʫʨʝʥʠʷ ʠʩʧʳʪʫʝʤʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʚ ʧʝʨ-

ʚʠʯʥʫʶ (ʢʦʥʪʨʦʣʴʥʫʶ) ʛʨʫʧʧʫ ʚʦʰʣʠ ʥʝʢʫʨʷʱʠʝ ʶʥʦʰʠ ʠ ʜʝ-

ʚʫʰʢʠ ʚ ʢʦʣ-ʚʝ 15 ʯʝʣʦʚʝʢ, ʚʦ ʚʪʦʨʫʶ - ʶʥʦʰʠ ʠ ʜʝʚʫʰʢʠ ʩʦ 

ʩʪʘʞʝʤ ʢʫʨʝʥʠʷ ʦʪ 1 ʜʦ 5 ʣʝʪ ʚ ʢʦʣ-ʚʝ 15 ʯʝʣʦʚʝʢ. 
ʇʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʢʘʧʠʣʣʷʨʦʚ ʚ ʢʦʞʥʦʡ 

ʩʢʣʘʜʢʝ ʥʦʛʪʝʚʦʛʦ ʣʦʞʘ ʧʨʠ ʧʦʤʦʱʠ ʢʘʧʠʣʣʷʨʦʩʢʦʧʘ ʤʦʜʝʣʠ 

ʄ70-ɸ. ɺʩʝ ʦʙʩʣʝʜʫʝʤʳʝ ʥʝ ʠʤʝʣʠ ʦʙʤʦʨʦʞʝʥʠʡ ʨʫʢ ʠ ʜʨʫʛʠʭ 

ʪʨʘʚʤ, ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʪʦʨʳʭ ʤʦʛʣʠ ʙʳ ʧʦʚʣʠʷʪʴ ʥʘ ʤʠʢʨʦʮʠʨʢʫ-

ʣʷʮʠʶ ʚ ʢʘʧʠʣʣʷʨʘʭ ʥʦʛʪʝʚʦʛʦ ʣʦʞʘ.  
ɺ ʦʩʥʦʚʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʞʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʨʦ-

ʮʝʩʩʳ: 
1. ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʦʮʝʜʫʨʳ (ʟʘ 1-2 ʤʠʥʫʪʳ) 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʥʝʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ. 
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2. ʀʩʩʣʝʜʫʝʤʳʡ ʧʘʣʝʮ ʧʦʤʝʱʘʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʫʶ 

ʬʠʢʩʠʨʫʶʱʫʶ ʧʦʜʩʪʘʚʢʫ. 
3. ʅʘʩʪʨʘʠʚʘʷ ʢʘʧʠʣʣʷʨʦʩʢʦʧ, ʧʦʣʫʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ. 
ʇʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʥʝʢʫʨʷʱʠʭ ʩʪʫʜʝʥʪʦʚ ʟʜʦʨʦʚʳʝ 

ʢʘʧʠʣʣʷʨʳ ʷʨʢʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. ʌʦʨʤʘ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʚʠʜ ʧʨʷ-

ʤʳʭ ʣʠʥʠʡ, ʰʧʠʣʝʢ. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʧʠʣʣʷʨʦʚ ʥʘ ʦʜʠʥ 

ʤʠʣʣʠʤʝʪʨ ʩʦʩʪʘʚʣʷʝʪ 8-9 ʩʦʩʫʜʦʚ.   
ɺ ʢʘʧʠʣʣʷʨʥʦʤ ʣʦʞʝ ʫ ʢʫʨʷʱʠʭ ʩʪʫʜʝʥʪʦʚ ʚʠʜʥʳ ʦʯʘʛʠ ʛʝ-

ʤʦʨʨʘʛʠʡ, ʯʨʝʟʤʝʨʥʦʝ ʠʟʚʠʣʠʩʪʦʝ ʩʪʨʦʝʥʠʝ ʩʦʩʫʜʦʚ ʠ ʫʢʦʨʦʯʝ-

ʥʠʝ ʜʣʠʥʳ ʩʦʩʫʜʦʚ. ʏʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩ-

ʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʠʭ. ɺʦʟʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʨʘʟʚʠʚʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʛʠʧʦʢʩʠʠ. 
ɿʘʢʣʶʯʝʥʠʝ 
ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʤʝ-

ʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʦʨʤʳ, ʜʣʠʥʳ 

ʠ ʜʠʘʤʝʪʨʘ ʢʘʧʠʣʣʷʨʦʚ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ 

ʢʘʧʠʣʣʷʨʥʦʡ ʩʝʪʠ ʠ ʦʙʥʘʨʫʞʝʥʦ ʨʘʟʚʠʪʠʝ ʛʝʤʦʨʨʘʛʠʡ ʫ ʣʠʮ ʩʦ 

ʩʪʘʞʝʤ ʢʫʨʝʥʠʷ 4 ʛʦʜʘ. 
ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʠʟʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟ-

ʚʠʪʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʚʝʜʫʱʠʭ ʢ ʧʘʪʦʣʦʛʠʠ.  
ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʢʘʧʠʣʣʷʨʥʦʡ 

ʩʝʪʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʘʜʘʧʪʠʚʥʳʡ ʧʨʠʟʥʘʢ, ʢʦʪʦʨʳʡ ʜʦ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʝʜʝʣʘ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʩʪʴ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ. 
ɺʳʚʦʜʳ  
ɹʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʷ ʪʘʙʘʢʦ-ʢʫʨʝʥʠʷ ʥʘ ʤʦʨʬʦʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʘʧʠʣʣʷʨʦʚ ʫ ʶʥʦʰʝʡ ʠ ʜʝʚʫʰʝʢ.   
ʄʝʪʦʜ ʢʘʧʠʣʣʷʨʦʩʢʦʧʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʮʝʥʥʳʡ ʤʘʪʝ-

ʨʠʘʣ, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʝʘʢʪʠʚʥʦʩʪʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʜʝʡʩʪʚʠʠ ʪʘʙʘʢʦ-ʢʫʨʝʥʠʷ.  
 

ʃʠʪʝʨʘʪʫʨʘ 
1. ʂʘʧʠʣʣʷʨʦʩʢʦʧʠʷ ʥʦʛʪʝʚʦʛʦ ʣʦʞʘ, ʇ.ɺ. ɹʝʨʝʞʘʥʩʢʠʡ, ʢʘʥʜ. 

ʤʝʜ. ʥʘʫʢ, ʊ.ʀ. ʖʰʠʥʘ, ʊ.ɸ. ɻʫʪʳʨʯʠʢ, ɸ.ɹ. ʄʘʣʘʭʦʚ, ʜ-ʨ ʤʝʜ. ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ɸ.ʅ. ʐʘʧʠʝʚ, ʅ.ɸ. ɻʫʪʳʨʯʠʢ, ʖ.ɺ. ɺʝʢʰʠʥʘ,                  

ʅ.ɼ. ɼʫʩʪʙʘʙʘʝʚʘ. 
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2.  ʆʮʝʥʢʘ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ ʫ ʢʫʨʷʱʠʭ ʶʥʦʰʝʡ, ʍʘʨʠʥ ɸ.ɺ. 

 
ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ 

ɸʥʘʥʴʝʚʘ ʄʘʨʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ.ʋʣʴʷʥʦʚʘ. 
ɻʝʨʘʩʠʤʦʚʘ ɺʠʦʣʝʪʪʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴ-

ʪʝʪʘ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ.ʋʣʴʷʥʦʚʘ. 

 
 

ɸ.ʌ. ɻʘʣʠʫʣʣʠʥʘ, ʃ.ɻ. ʍʘʤʠʪʦʚʘ, ɸ.ɸ. ʂʫʨʤʘʥʦʚʘ,  

ɸ.ɸ. ʄʠʭʘʣʘʰ 
ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ɼʆʅʆʈʓ ʂʆʉʊʅʆɻʆ ʄʆɿɻɸ: ʃɽʂɸʈʉʊɺʆ ʆʊ ʈɸʂɸ 

 ɺ ʂɸɾɼʆʄ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ  ʣʠʪʝʨʘʪʫʨʘ ʧʦ ʧʨʦʙʣʝʤʝ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʇʨʦʚʝʜʝʥʦ 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʥʘ ʧʨʝʜʤʝʪ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʩʪʫʜʝʥʯʝ-

ʩʢʦʡ ʤʦʣʦʜʝʞʠ ʦ ʨʝʛʠʩʪʨʘʭ ʜʦʥʦʨʦʚ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦ-

ʚʘʥ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ ʜʣʷ ʚʩʪʫʧʣʝʥʠʷ ʚ ʈʝʛʠʩʪʨ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ, ʢʦʩʪʥʳʡ ʤʦʟʛ, ʜʦʥʦʨʩʪʚʦ, ʨʝ-

ʛʠʩʪʨ, ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ. 
 

A.F. Galiullina, L.G. Khamitova, A.A. Kurmanova, A.A. Mikhalash  
Chuvash State University named after I.N. Ulyanova 

 
BONE MARROW DONORS: A CURE FOR CANCER  

 IN EVERYONE  
 

Abstract. The article analyzes the literature on the problem of bone 

marrow transplantation in Russia and abroad. A survey of students was 

conducted to determine students' awareness of bone marrow donor regis-

tries. An algorithm of actions for joining the Register is demonstrated. 
Key words: transplantation, bone marrow, donation, registry, hemato-

poietic stem cells. 
 

ɽʱʝ ʚ XX ʚ. ʤʥʦʛʠʝ ʬʦʨʤʳ ʣʝʡʢʦʟʦʚ ʩʯʠʪʘʣʠʩʴ ʥʝʠʟʣʝʯʠ-

ʤʳʤʠ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʣʝʯʝʥʠʠ ʣʝʡʢʦʟʦʚ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʣʠ 

ʭʠʤʠʦʪʝʨʘʧʠʶ, ʪʦʛʜʘ ʢʘʢ ʧʝʨʝʩʘʜʢʘ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʙʳʣʘ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦʡ, ʥʦ ʧʣʦʭʦ ʠʟʫʯʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. ʀʜʝʷ ʦ ʪʨʘʥʩ-
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ʧʣʘʥʪʘʮʠʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʢʘʢ ʦ ʤʝʪʦʜʝ ʣʝʯʝʥʠʷ ʚʦʟʥʠʢʣʘ ʝʱʝ ʚ 

1895 ʛ., ʦʩʥʦʚʳ ʜʣʷ ʢʦʪʦʨʦʡ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʤʦʥʦʛʨʘʬʠʠ ʀ. 

ʈʦʝʮʢʦʛʦ çʆ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʢʘʢ ʦʨʛʘʥʝ ʢʨʦʚʝʪʚʦʨʝʥʠʷè[1]. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʞʝ ʠʩʧʦʣʥʠʣʦʩʴ ʙʦʣʝʝ 50 ʣʝʪ ʧʦʩʣʝ ʧʨʦʚʝ-

ʜʝʥʠʷ ʧʝʨʚʦʡ ʫʩʧʝʰʥʦʡ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ (ʉʐɸ). 

ɺ ʈʦʩʩʠʠ ʩ 1960-ʭ ʛʛ. ʚ ʥʝʩʢʦʣʴʢʠʭ ʠʥʩʪʠʪʫʪʘʭ ʛʝʤʘʪʦʣʦʛʠʠ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʚʚʝʜʝʥʠʝ ʢʦʩʪʥʦʤʦʟʛʦʚʦʡ ʚʟʚʝʩʠ ʦʪ ʜʦʥʦʨʦʚ ʧʨʠ ʣʝ-

ʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʘʧʣʘʩʪʠʯʝʩʢʦʡ ʘʥʝʤʠʝʡ, ʘ ʧʝʨʚʫʶ ʫʩʧʝʰʥʫʶ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʶ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʨʦʚʝʣʠ ʚ 1985 ʛ. ʚ ʀʨʢʫʪʩʢʝ. 
ɼʣʷ ʫʩʧʝʰʥʦʡ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʢʨʘʡʥʝ ʚʘʞ-

ʥʳʤ ʷʚʣʷʝʪʩʷ ʩʭʦʜʩʪʚʦ ʘʥʪʠʛʝʥʦʚ (ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʣʝʡʢʦʮʠʪʘʨ-

ʥʳʭ HLA (Human Leukocyte Antigens)) ʜʦʥʦʨʘ ʠ ʨʝʮʠʧʠʝʥʪʘ. 

HLA-ʘʥʪʠʛʝʥʳ ʦʪʚʝʯʘʶʪ ʟʘ ʪʢʘʥʝʚʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ. ɼʦʥʦʨʦʤ 

ʤʦʞʝʪ ʩʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʨʦʜʩʪʚʝʥʥʠʢ. ɼʣʷ ʙʳʩʪʨʦʛʦ ʵʬʬʝʢʪʠʚʥʦ-

ʛʦ ʧʦʜʙʦʨʘ ʥʝʨʦʜʩʪʚʝʥʥʦʛʦ ʜʦʥʦʨʘ ʥʫʞʥʳ ʢʨʫʧʥʳʝ ʙʘʟʳ ʜʘʥ-

ʥʳʭ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ HLA-ʪʝʩʪʠʨʦʚʘʥʠʷ (ʈʝʛʠʩʪʨʳ)[4]. HLA-

ʪʠʧʠʨʦʚʘʥʠʝ ʜʣʷ ʚʩʪʫʧʣʝʥʠʷ ʚ ʈʝʛʠʩʪʨ ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʨʘʟʮʘ 

ʢʨʦʚʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʜʦʥʦʨʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʥʦʚ, ʦʪʚʝʯʘʶ-

ʱʠʭ ʟʘ ʪʢʘʥʝʚʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʜʦʥʦʨʘ, ʜʣʷ ʧʦ-

ʩʣʝʜʫʶʱʝʛʦ ʩʨʘʚʥʝʥʠʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʛʝʥʦʚ ʨʝʮʠ-

ʧʠʝʥʪʘ, ʢʦʪʦʨʦʤʫ ʪʨʝʙʫʝʪʩʷ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ[6]. 
ʈʝʛʠʩʪʨ ʜʦʥʦʨʦʚ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʩʪʚʦʣʦ-

ʚʳʭ ʢʣʝʪʦʢ ï ʵʪʦ ʵʣʝʢʪʨʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ ʦʙʝʟʣʠ-

ʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʝʥʘʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʜʦʥʦʨʦʚ ʢʦʩʪʥʦʛʦ 

ʤʦʟʛʘ (ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʢʨʦʚʠ), ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʪʢʘʥʝʚʫʶ ʩʦʚ-

ʤʝʩʪʠʤʦʩʪʴ[9]. ʇʝʨʚʳʡ ʨʝʛʠʩʪʨ ʜʦʥʦʨʦʚ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʙʳʣ 

ʩʦʟʜʘʥ ʚ ɹʨʠʪʘʥʠʠ ʚ 1974 ʛ., ʘ ʢ ʢʦʥʮʫ 2010-ʭ ʛʛ. ʈʝʛʠʩʪʨʘʤʠ 

ʨʘʩʧʦʣʘʛʘʣʠ ʫʞʝ ʦʢʦʣʦ 70 ʩʪʨʘʥ ʤʠʨʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʩʪʨʘʥʘʤʠ-ʣʠʜʝʨʘʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ: ʉʐɸ (ʨʝʛʠʩʪʨ 

çBe The Matchè ʦʙʲʝʜʠʥʷʝʪ ʜʦʥʦʨʩʢʠʝ ʮʝʥʪʨʳ ʠ ʨʝʛʠʩʪʨʳ 41 

ʩʪʨʘʥʳ ʠ ʥʘʩʯʠʪʳʚʘʝʪ 11 ʤʠʣʣʠʦʥʦʚ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʜʦʥʦʨʦʚ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ), ɹʨʠʪʘʥʠʷ (çAnthony Nolanè ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 

700000 ʜʦʥʦʨʦʚ), ɻʝʨʤʘʥʠʷ (çZKRDè - 10 195 787 ʜʦʥʦʨʦʚ)[8]. 
ʉ 1 ʩʝʥʪʷʙʨʷ 2022 ʛ. ʥʘʯʘʣ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʌʝʜʝʨʘʣʴʥʳʡ 

ʨʝʛʠʩʪʨ ʜʦʥʦʨʦʚ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ (ʜʘʣʝʝ ï ʈʝʛʠʩʪʨ) ʠ ʛʝʤʦʧʦʵʪʠ-

ʯʝʩʢʠʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ ʈʦʩʩʠʠ. ʕʪʦʪ ʈʝʛʠʩʪʨ ʥʘ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 320 000 ʜʦʥʦʨʦʚ, ʪʦʛʜʘ ʢʘʢ ʧʦʪʨʝʙ-

ʥʦʩʪʴ ʚ ʜʦʥʦʨʘʭ ʧʦ ʦʮʝʥʢʝ ʵʢʩʧʝʨʪʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʢʦʣʦ 500 
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000. ʈʘʩʰʠʨʝʥʠʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʨʝʛʠʩʪʨʘ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ 

ʙʳʩʪʨʝʝ ʥʘʡʪʠ ʧʦʜʭʦʜʷʱʝʛʦ ʜʦʥʦʨʘ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪ ʤʥʦʛʦʦʙʨʘ-

ʟʠʝ ʠʤʝʥʥʦ ʨʦʩʩʠʡʩʢʠʭ ʛʝʥʦʪʠʧʦʚ. ʋʯʘʩʪʠʝ ʚ ʈʝʛʠʩʪʨʝ ʥʦʩʠʪ 

ʜʦʙʨʦʚʦʣʴʥʳʡ, ʘʥʦʥʠʤʥʳʡ ʠ ʙʝʟʚʦʟʤʝʟʜʥʳʡ ʭʘʨʘʢʪʝʨ. ɼʣʷ 

ʚʩʪʫʧʣʝʥʠʷ ʚ ʈʝʛʠʩʪʨ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʜʦʥʦʨʫ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʣʠʪʨʦʚ ʢʨʦʚʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʚʝ-

ʜʝʥʠʷ HLA-ʪʠʧʠʨʦʚʘʥʠʷ, ʧʦʩʣʝ ʧʦʜʧʠʩʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦ-

ʢʫʤʝʥʪʦʚ[7]. ʇʨʦʮʝʜʫʨʘ ʧʦʜʙʦʨʘ ʥʝʨʦʜʩʪʚʝʥʥʦʛʦ ʜʦʥʦʨʘ ʢʦʩʪ-

ʥʦʛʦ ʤʦʟʛʘ (ʩʪʚʦʣʦʚʳʭ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ) ʪʨʝʙʫʝʪ ʦʙʨʘ-

ʱʝʥʠʷ ʚ ʈʝʛʠʩʪʨ. ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʩʦʚʧʘʜʝʥʠʡ HLA-

ʘʥʪʠʛʝʥʦʚ, ʩʦʪʨʫʜʥʠʢ ʈʝʛʠʩʪʨʘ ʧʦʣʫʯʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʚʝ-

ʜʦʤʣʝʥʠʝ ʩ ʧʨʦʩʴʙʦʡ ʩʚʷʟʘʪʴʩʷ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʜʦʥʦʨʦʤ ʠ 

ʧʨʝʜʣʦʞʠʪʴ ʩʜʘʪʴ ʢʦʩʪʥʳʡ ʤʦʟʛ (ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ)[5]. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʦʝ ʩʦʚʧʘʜʝʥʠʝ ʤʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʢʘʢ ʯʝʨʝʟ ʥʝ-

ʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʚʩʪʫʧʣʝʥʠʷ ʚ ʈʝʛʠʩʪʨ, ʪʘʢ ʠ ʩʧʫʩʪʷ ʜʝ-

ʩʷʪʢʠ ʣʝʪ, ʧʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʫʢʘʟʳʚʘʪʴ ʚ ʘʥʢʝʪʝ ʘʢʪʫʘʣʴʥʳʝ ʢʦʥ-

ʪʘʢʪʥʳʝ ʜʘʥʥʳʝ, ʘ ʚ ʩʣʫʯʘʝ ʧʝʨʝʝʟʜʘ ʠʣʠ ʩʤʝʥʳ ʢʦʥʪʘʢʪʥʦʛʦ 

ʪʝʣʝʬʦʥʘ, ʩʦʦʙʱʠʪʴ ʦʙ ʵʪʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʈʝʛʠʩʪʨ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʢʘʢ ʦ 

ʧʨʦʙʣʝʤʝ ʧʝʨʝʩʘʜʢʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʪʘʢ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʈʝʛʠʩʪʨʘ ʚ ʈʦʩʩʠʠ ʢʨʘʡʥʝ ʥʠʟʢʘʷ[3]. ʆʧʨʦʩ ʩʪʫʜʝʥʪʦʚ ʏʫʚʘʰ-

ʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʦʧʨʦʰʝʥʥʳʭ ʟʥʘʶʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʈʝʛʠʩʪʨʘ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ 

ʥʘhʝʡ ʩʪʨʘʥʝ (81% ʨʝʩʧʦʥʜʝʥʪʦʚ), ʥʦ ʧʣʦʭʦ ʧʨʝʜʩʪʘʚʣʷʶʪ, ʢʘʢ 

ʤʦʞʥʦ ʩʪʘʪʴ ʜʦʥʦʨʦʤ ʠ ʧʦʧʦʣʥʠʪʴ ʈʝʛʠʩʪʨ (ʨʠʩʫʥʦʢ 1). 56% 

ʩʪʫʜʝʥʪʦʚ-ʤʝʜʠʢʦʚ ʠ 85% ʩʪʫʜʝʥʪʦʚ-ʥʝʤʝʜʠʢʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʵʪʦ ʩʣʦʞʥʦ ʠ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʟʘʧʦʣʥʝ-

ʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʦʢʫʤʝʥʪʦʚ. 
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ʈʠʩʫʥʦʢ1 ʀʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʏɻʋ ʠʤʝʥʠ ʀ.ʅ. 

ʋʣʴʷʥʦʚʘ ʦ ʌʝʜʝʨʘʣʴʥʦʤ ʈʝʛʠʩʪʨʝ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʈʦʩʩʠʠ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʈʝʛʠʩʪʨ ʚ ʈʌ ʷʚʣʷʝʪʩʷ ʤʦʣʦʜʳʤ ʠ ʥʝ ʩʘ-

ʤʳʤ ʢʨʫʧʥʳʤ. ɹʘʟʘ ʜʘʥʥʳʭ ʌʝʜʝʨʘʣʴʥʦʛʦ ʨʝʛʠʩʪʨʘ ʥʘ ʥʘʯʘʣʦ 

2024 ʛ. ʩʦʜʝʨʞʘʣʘ ʩʚʝʜʝʥʠʷ ʦ ʙʦʣʝʝ ʯʝʤ 321000 HLA-ʛʝʥʦʪʠʧʘʭ 

ʨʦʩʩʠʡʩʢʠʭ ʜʦʥʦʨʦʚ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʩʪʚʦʣʦ-

ʚʳʭ ʢʣʝʪʦʢ, ʪʦʛʜʘ ʢʘʢ ʧʦ ʦʮʝʥʢʝ ʵʢʩʧʝʨʪʦʚ, ʧʦʪʨʝʙʥʦʩʪʴ ʩʦʩʪʘʚ-

ʣʷʝʪ ʥʝ ʤʝʥʝʝ 500 ʪʳʩ. ʜʦʥʦʨʦʚ[2].  ʏʪʦʙʳ ʫ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ ʩ 

ʣʝʡʢʦʟʦʤ ʙʳʣʘ ʥʘʜʝʞʜʘ ʥʘ ʞʠʟʥʴ, ʈʝʛʠʩʪʨ ʥʫʞʥʦ ʧʦʧʦʣʥʷʪʴ. 

ʇʦʵʪʦʤʫ ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʘʣʛʦʨʠʪʤ 

ʜʝʡʩʪʚʠʡ ʜʣʷ ʚʩʪʫʧʣʝʥʠʷ ʚ ʈʝʛʠʩʪʨ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʫʧʥʘ ʰʠ-

ʨʦʢʦʤʫ ʢʨʫʛʫ ʥʘʩʝʣʝʥʠʶ. ɸʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ ʜʣʷ ʚʩʪʫʧʣʝʥʠʷ ʚ 

ʨʝʛʠʩʪʨ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. ʆʥ ʚʢʣʶ-

ʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʤʦʤʝʥʪʳ: 
1. ʈʝʛʠʩʪʨʘʮʠʷ ʥʘ ʩʘʡʪʝ ʇʦʨʪʘʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
2. ʇʦʩʝʱʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʨʝʢʨʫʪʠʥʛʦʚʳʭ ʮʝʥʪʨʦʚ ʏʫʚʘʰʠʠ, 

ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ ʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʩʪʘʥʮʠʷ ʧʝʨʝʣʠʚʘʥʠʷ 

ʢʨʦʚʠ ʧʦ ʘʜʨʝʩʫ ʛ. ʏʝʙʦʢʩʘʨʳ, ʫʣʠʮʘ ʇʠʨʦʛʦʚʘ, 9 ʠ ʌɻɹʋ 

ʈʄʅʇʎ "ʈʦʩʧʣʘʟʤʘ" ʧʦ ʘʜʨʝʩʫ ʛ. ʏʝʙʦʢʩʘʨʳ, ʧʨʦʩʧʝʢʪ ʃʝʥʠʥʘ, 

12. 
3. ʂʦʥʩʫʣʴʪʘʮʠʷ ʚʨʘʯʘ-ʪʨʘʥʩʬʫʟʠʦʣʦʛʘ 
4. ɿʘʧʦʣʥʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʢʫʤʝʥʪʳ. 
5. ɿʘʙʦʨ ʪʨʘʥʩʬʫʟʠʦʣʦʛʦʤ ʙʠʦʤʘʪʝʨʠʘʣʘ (ʥʘʧʨʠʤʝʨ, 4 ʤʣ 
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ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ), ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʘʝʪ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʮʝʥʪʨʳ ʥʘ HLA-ʪʠʧʠʨʦʚʘʥʠʝ. 
6. ʆʞʠʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʤʦʯʴ ʩʚʦʝʤʫ ʛʝʥʝʪʠʯʝʩʢʦʤʫ 

çʙʣʠʟʥʝʮʫè. 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʠʭ ʟʥʘʥʠʡ ʧʦʟʚʦʣʠʪ ʣʫʯʰʝ ʨʝʰʘʪʴ ʚʦ-

ʧʨʦʩʳ ʜʦʥʦʨʩʪʚʘ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ 
ɻʘʣʠʫʣʣʠʥʘ ɸʣʴʩʠʥʘ ʌʝʨʜʠʥʘʥʪʦʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴ-

ʪʝʪʘ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
ʍʘʤʠʪʦʚʘ ʃʠʣʠʷ ɻʘʙʜʝʣʴʙʘʨʦʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
ʂʫʨʤʘʥʦʚʘ ɸʥʘʩʪʘʩʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘ-

ʢʫʣʴʪʝʪʘ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
ʄʠʭʘʣʘʰ ɸʥʘʩʪʘʩʠʷ ɸʥʪʦʥʦʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 
ɸ.ɸ. ɻʨʠʛʦʨʴʝʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 
 

ɺʃʀʗʅʀɽ Aʅɸʊʆʄʀʏɽʉʂʀ ʋɿʂʆɻʆ ʊAɿA 

 ɺ ʇʆɼʈʆʉʊʂʆɺʆʄ ɺʆɿʈɸʉʊɽ ʅɸ ɺʆɿʄʆɾʅʆʉʊʔ 

 ɹʋɼʋʑʀʍ ʄɸʊɽʈɽʁ ʂ ʈʆɾɼɽʅʀʖ ɼɽʊɽʁ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ 

ʘʥaʪʦʤʠʯʝʩʢʠ ʫʟʢʦʛʦ ʪaʟʘ ʠ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʪʘʢʠʭ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʣʷ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ. ɹʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʦʙʲʝʢʪʠʚʥʳʡ ʩʪʘʥʜʘʨʪ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʜʝʚʫʰʝʢ ʚ ʚʦʟʨʘʩʪʝ 16-18 ʣʝʪ ʩ 

ʜʠʘʛʥʦʟʦʤ çʘʥʘʪʦʤʠʯʝʩʢʠʡ ʫʟʢʠʡ ʪʘʟè. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʟʘ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʥʘʨʫʰʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʜʨʦʩʪʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ; ʘʥaʪʦʤʠʯʝʩʢʠ ʫʟʢʠʡ 

ʪʘʟ; ʧʦʜʨʦʩʪʢʠ. 
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INFLUENCE OF ANATOMICALLY NARROW PELVIS  

 IN ADOLESCENCE ON THE ABILITY OF FUTURE  

 MOTHERS TO GIVE BIRTH TO CHILDREN  
 

Abstrast. The article discusses the main criteria for an anatomically 

narrow pelvis and the possible consequences of such physiological features 

for the health of mother and child. An objective standard has been devel-

oped to identify girls aged 16-18 years with a diagnosis of "anatomical nar-

row pelvis". To confirm the diagnosis, measurements were carried out, 

which allowed us to conclude that the reproductive condition of adolescents 

was impaired. As a result, recommendations have been developed to pre-

vent this pathology.  
Key words: reproductive health; anatomically narrow pelvis; adoles-

cents. 
 

ʀʩʧʦʢʦʥ ʚʝʢʦʚ, ʞʝʥʱʠʥʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʭʦʪʝʣʘ 

ʩʪʘʪʴ ʤʘʪʝʨʴʶ, ʦʜʥʘʢʦ ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʣʦʛʠʠ ʤʦʛʣʠ ʧʨʠʚʝʩʪʠ ʢ 

ʨʷʜʫ ʦʩʣʦʞʥʝʥʠʡ ʫ ʧʣʦʜʘ ʠ ʤʘʪʝʨʠ ʧʨʠ ʪʝʯʝʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ 

ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʤʦʛ ʩʪʘʪʴ 

ʘʥʘʪʦʤʠʯʝʩʢʠ ʫʟʢʠʡ ʪʘʟ, ʢʦʪʦʨʳʡ, ʢʘʢ ʜʦʢʘʟʳʚʘʶʪ ʤʥʦʛʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʟʘʤʝʪʥʦ ʧʨʦʛʨʝʩʩʠʨʫʝʪ. ɺ ʩʚʷʟʠ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʜʝ-

ʤʦʛʨʘʬʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʚ ʩʪʨʘʥʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʩʠʪʴ ʩʦʩʪʦʷ-

ʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʞʝʥʱʠʥ ʚ ʮʝʣʷʭ ʨʘʥʝʝ ʚʳʷʚʣʝ-

ʥʠʷ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ 
ʉʧʦʩʦʙ ʨʦʞʜʝʥʠʷ ʤʘʣʳʰʘ ʥʘʧʨʷʤʫʶ ʙʫʜʝʪ ʚʳʙʨʘʥ ʦʪ ʩʪʝ-

ʧʝʥʠ ʩʫʞʝʥʠʷ ʪʘʟʘ ʫ ʙʝʨʝʤʝʥʥʦʡ, ʧʦʵʪʦʤʫ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʜʠʘ-

ʛʥʦʩʪʠʨʦʚʘʥʠʝ ʥʘʨʫʰʝʥʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʣʝʛʯʘʝʪ ʧʨʦ-

ʮʝʩʩ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʦʜʦʚ. [1]. 
ʎʝʣʴ ʨʘʙʦʪʳ: ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦ-

ʨʦʚʴʷ ʧʦʜʨʦʩʪʢʦʚ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦ-

ʝʥʠ̫ ʪʘʟʘ 
ɿʘʜʘʯʠ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʩ ʘʢʫʰʝʨʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʘʟ ʜʝ-

ʚʫʰʝʢ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʧʨʦʩʘ ʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʚ ʘʥʘʤʥʝʟʝ ʞʠʟʥʠ ʜʝʚʫʰʝʢ, ʧʨʦʚʝʜʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʟʘʜʘʯʠ: ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, 
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ʠʟʤʝʨʝʥʠʝ ʪʦʣʱʠʥʳ ʢʦʩʪʝʡ (ʠʥʜʝʢʩ ʉʦʣʦʚʴʝʚʘ), ʦʩʤʦʪʨ ʬoʨʤʳ 

ʠ ʨaʟʤʝʨa ʢʨʝʩʪʮoʚoʛo ʨoʤʙa, ʥaʨʫʞʥʦʝ ʪʘʟʦʠʟʤʝʨʝʥʠʝ, ʧʨʦʘʥʘ-

ʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʩʯʸʪʦʚ, ʩʦʩʪʘʚʠʪʴ ʜʠʘ-

ʛʨʘʤʤʳ ʠ ʢʨʘʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ, ʜʘʪʴ ʨʝʢʦ-

ʤʝʥʜʘʮʠʠ 
ʅʝʩʦʤʥʝʥʥʦ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʦʨʤaʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ ʦʨʛʘʥʠʟ-

ʤʘ ʥʝʦʩʫʱʝʩʪʚʠʤʦ ʙʝʟ ʫʯʝʪa ʝʛʦ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ. 
ʊʘʟ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʝ ʪʘʟʦʚʳʝ ʢʦʩʪʠ (ʦs ʩoxae seu 

innominatum), ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʧʦʜʚʟʜoʰʥʦʡ (os ilium), ʩʝʜʘ-

ʣʠʱʥoʡ (os ischii) ʠ ʣʦʙʢʦʚʦʡ (os pubis) ʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʨʝʩʪʝʮ ʠ 

ʢʦʧʯʠʢ. ɺ 16-18 ʣʝʪ ʪʘʟʦʚʳʝ ʢʦʩʪʠ ʩʨʘʩʪʘʶʪʩʷ ʚ ʦʙʣʘʩʪʠ ʚʝʨʪ-

ʣʫʞʥʦʡ ʚʧʘʜʠʥʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʨʥʦ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʪʘʟ 

ʦʢʦʥʯʘʪʝʣʴʥʦ ʬʦʨʤʠʨʫʝʪʩʷ. 
ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʦʝʥʠʷ ʪʘʟʘ ʚ ʘʥʘʪʦʤʠʯʝ-

ʩʢʦʤ ʧʣʘʥʝ ʫ ʞʝʥʱʠʥ ʨʘʟʣʠʯʥʳʭ ʪʝʣʦʩʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦ-

ʚʝʨʥʳʤ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ 

ʧʘʪʦʣʦʛʠʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʯʝʥʠʷ ʨʦʜʦʚ [2,6] 
ʊʘʟ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʘʥʘʪʦʤʠʯʝʩʢʠ ʫʟʢʠʤ, ʢʦʛʜʘ ʦʜʠʥ ʠʟ ʝʛʦ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʠʞʝ ʥʦʨʤʳ ʥʘ 1,5 - 2 ʩʤ [3]. 
ɼʣʷ ʦʮʝʥʢʠ ʘʥʘʪʦʤʠʯʝʩʢʠ ʫʟʢʦʛʦ ʪʘʟʘ ʤʳ ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ ʥʘ ʙʘʟʝ ʄɸʆʋ çʉʆʐ ˉ65è ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʢʘʙʠʥʝʪʝ ʧʦʜ 

ʥʘʙʣʶʜʝʥʠʝʤ ʚʨʘʯʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʜʝʚʫʰʢʠ 

ʩ 16 ʜʦ 18 ʣʝʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 63 ʯʝʣʦʚʝʢʘ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʜʦʙʨʦʚʦʣʴʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘ-

ʩʠʝ. 
 ɺ ʨʘʟʚʠʪʠʠ ʞʝʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ (ʪʘʟʘ) ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʜʝʚʦʯʝʢ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʦʧʨʦʩ, ʚ 

ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʤʳ ʩʦʙʨʘʣʠ ʩʚʝʜʝʥʠʷ ʦ ʥʝʦʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ, 

ʛʨʫʜʥʦʤ ʚʦʟʨʘʩʪʝ, ʨʘʥʥʝʛʦ ʜʝʪʩʪʚʘ ʠ ʧʫʙʝʨʪʘʪʥʦʛʦ ʧʝʨʠʦʜʘ: 
1) ʂʦʨʤʣʝʥʠʝ (ʛʨʫʜʥʦʝ ʤʦʣʦʢʦ ʠʣʠ ʩʤʝʩʠ, ʝʩʣʠ ʛʨʫʜʥʦʝ 

ʤʦʣʦʢʦ ï ʢʦʛʜʘ (ʚʦ ʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ) ʧʨʦʠʟʦʰʸʣ ʦʪʢaʟ ʦʪ 

ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ?) 
2) ʂʦʛʜʘ (ʚʦ ʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ?) ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʟʫʙʳ? 

ɺʦ ʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʥʘʯʘʣʠ ʩʠʜʝʪʴ, ʭʦʜʠʪʴ?) 
3) ʅʘʣʠʯʠʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʜʯʝʨʢʥʫʪʴ: ʧʦ-

ʣʠʦʤʠʝʣʠʪʘ, ʨʘʭʠʪ, ʪʨʘʚʤʳ ʠʣʠ ʨʘʟʣʠʯʥʳʝ ʜʝʬʦʨʤaʮʠʠ ʪʘʟʘ, 
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ʧʦʟʚʦʥʦʯʥʠʢʘ (ʩʢʦʣʠʦʟ, ʢʠʬʦʟ, ʣʦʨʜʦʟ), ʚʨʦʞʜʝʥʥʳʡ ʚʳʚʠʭ 

ʪaʟʦʙʝʜʨʝʥʥʳʭ ʩʫʩʪʘʚʦʚ, ʜʠʩʧʣaʟʠʷ, ʢʦʩʪʥʳʡ ʪʫʙʝʨʢʫʣʝʟ, 

ʜʮʧ? 
4) ɹʳʣʠ ʣʠ ʥʘʨʫʰʝʥʠʷ ʚ ʪʝʯʝʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʚʦ ʚʨʝʤʷ 

ʨʦʜʦʚ, ʢʘʢ ʧʨʦʭʦʜʠʣʘ ʧʦʩʣʝʨʦʜʦʚaʷ ʜʝʷʪʝʣʴʥʦʩʪʴ? 
5) ʅʘʣʠʯʠʷ ʯʨʝʟʤʝʨʥʳʭ ʥʘʛʨʫʟoʢ (ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ, ʢʘ-

ʢʠʤ?), ʩʪʨʝʩʩʦʚ, ʥaʨʫʰʝʥʠʡ ʰʢʦʣʴʥʦʡ ʛʠʛʠʝʥʳ, ʛʦʨʤʦʥaʣʴ-

ʥʳʡ ʜʠʩʙʘʣʘʥʩ? ʇʨʠʩʫʪʩʪʚʫʝʪ ʣʠ ʚ ʞʠʟʥʠ ʜʝʚʫʰʢʠ ʯʘʩʪʦʝ 

ʥʦʰʝʥʠʝ ʪʘʢʦʡ ʬʦʨʤʳ ʦʜʝʞʜʳ - ʩʢʠʥʥʠ, ʦʙʣʝʛʘʶʱʠʝ ʜʞʠʥ-

ʩʳ, ʫʪʷʛʠʚʘʶʱʠʝ ʚʝʱʠ? 
6) ɺ ʢʘʢʦʤ ʚʦʟʨʘʩʪʝ ʧʝʨʝʩʪʘʣʠ ʨʘʩʪʠ, ʙʳʣ ʣʠ ʤʦʤʝʥʪ 

ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ? 
7) ʈʘʟʤʝʨ ʦʙʫʚʠ 
8) ʈʘʟʤʝʨʳ ʦʜʝʞʜʳ ʤʘʤʳ ʠ ʙʘʙʫʰʝʢ 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘʜʮʘʪʴ ʜʝʚʫʰʝʢ, 

ʫ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʪʢʣʦʥʝʥʠʷ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤ, ʛʨʫʜʥʦʤ 

ʚʦʟʨʘʩʪʝ ʠ ʚ ʧʝʨʠʦʜʝ ʨʘʥʥʝʛʦ ʜʝʪʩʪʚʘ. ʊʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ 

ʨʘʭʠʪ (1), ʩʢʦʣʠʦʟ (2), ʚʳʚʠʭ ʪʘʟʦʙʝʜʨʝʥʥʳʭ ʩʫʩʪʚʦʚ (1), ʜʝʬʦʨ-

ʤʘʮʠʷ ʪʘʟʘ (1). ɺ ʧʝʨʠʦʜʝ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʚʩʝ ʦʪʤʝʯʘʣʠ 

ʩʪʨʝʩʩʳ (63), ʬʦʨʤʳ ï çʜʞʠʥʩʦʚʳʡè ʪʘʟ (55), ʛʦʨʤʦʥʘʣʴʥʳʡ 

ʜʠʩʙʘʣʘʥʩ ʨʘʥʥʠʝ ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ (ʩʧʦʨʪʠʚʥʘʷ ʠ ʭʫʜʦʞʝʩʪʚʝʥ-

ʥʘʷ ʛʠʤʥʘʩʪʠʢʘ ʫ 2, ʬʠʛʫʨʥʦʝ ʢʘʪʘʥʠʝ ï 1, ʪʘʥʮʳ -10). ʄʘʣʝʥʴ-

ʢʠʝ ʨʘʟʤʝʨʳ ʦʜʝʞʜʳ ʤʘʤʳ (26), ʫ ʙʘʙʫʰʝʢ (12). ɸʢʩʝʣʝʨʘʮʠʷ 

ʙʳʣʘ ʫ 4 ʜʝʚʫʰʝʢ. ʈʘʟʤʝʨ ʦʙʫʚʠ ʤʝʥʝʝ 36 ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʤʘʨʢʝʨʦʚ ʫʟʢʦʛʦ ʪʘʟʘ. 36 ʨʘʟʤʝʨ ʥʦʛʠ (12), 35 ʨʘʟʤʝʨ (4), ʦʩʪʘʣʴ-

ʥʳʝ ï 37 ʠ ʙʦʣʝʝ. 
ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʙʳʣʦ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘ-

ʥʠʝ. ʆʜʥʠʤ ʠʟ ʨʝʰʘʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʝʩʘʨʝʚʦ 

ʩʝʯʝʥʠʷ ʧʨʠ ʥʘʣʠʯʠʠ ʘʥʘʪʦʤʠʯʝʩʢʠ ʫʟʢʦʛʦ ʪʘʟʘ, ʢʘʢ ʦʪʤʝʯʘʝʪ 

ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜ.ʤ.ʥ. ɻ.ʊ. ʉʫʭʠʭ, ʩʯʠʪʘʝʪʩʷ ʨoʩʪ ʤʝʥʝʝ 155 ï 

160 ʩʤ. ɺʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʟʘʤʝʯʝʥʳ ʜʝʚʫʰʢʠ ʩ ʤʘ-

ʣʝʥʴʢʠʤ ʨʦʩʪʦʤ (6). ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʪʘʟʘ ʤʳ ʦʧʨʝʜʝ-

ʣʠʣʠ ʤʘʩʩʫ ʪʝʣʘ, ʜʠʘʤʝʪʨ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʪʘʣʠʠ, ʧʣʝʯ, ʷʛʦʜʠʮ, 

ʦʙʭʚʘʪ ʙʝʜʨʘ [5]. 
 ɼʣʷ ʘʥʘʣʠʟʘ ʧʨʘʚʠʣʴʥʦʛʦ ʩʦʤʘʪʦʪʠʧʘ ʠ ʥʦʨʤʘʣʴʥʳʭ ʨʘʟʤʝ-

ʨʦʚ ʪʘʟʘ ʦʧʨʝʜʝʣʷʶʪ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʆʜʠʥ ʠʟ ʢʦʪʦ-

ʨʳʭ - ʠʥʜʝʢʩ ʉʦʣoʚʴʝʚʘ ʌ.ɸ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʮʝʥʠʚʘʶʪ ʪʦʣʱʠʥʫ 

ʢʦʩʪʝʡ. ʀʥʜʝʢʩ ʚʳʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʥʘ ʫʨoʚʥʝ ʚʳʩʪʫ-
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ʧʘʶʱʠʭ ʤʳʱʝʣʢoʚ ʣʫʯʝʟʘʧʷʩʪʥʦʛʦ ʩʫʩʪʘʚʘ. ɽʩʣʠ ʠʥʜʝʢʩ ʥʠʞʝ 

ʥʦʨʤʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʩʪʠ ʪʦʥʢʠʝ ʠ ʚ ʥʠʭ ʙoʣʴʰʝ ʝʤʢʦʩʪʴ. 

ɽʩʣʠ ʠʥʜʝʢʩ ʚʳʰʝ ʥʦʨʤʳ - ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʘʩʩʠʚʥʳʭ 

ʢʦʩʪʷʭ ʪʘʟʘ, ʨʘʟʤʝʨʳ ʝʛʦ ʧʦʣoʩʪʠ ʤʝʥʴʰʝ, ʯʝʤ ʤʦʛʣʦ ʙʳʪʴ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ ʙoʣʴʰʦʛʦ ʪʘʟʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙ-

ʥʘʨʫʞʝʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʚʦʯʝʢ ʩ ʢʦʩʪʷʤʠ ʩʨʝʜʥʝʡ ʪʦʣʱʠʥʳ. 10 

ʜʝʚʦʯʝʢ ʠʤʝʶʪ ʪʦʣʩʪʳʝ ʢʦʩʪʠ ʠ 5 - ʪʦʥʢʠʝ. 
 ʉʣʝʜʫʶʱʝʝ ʠʟʤʝʨʝʥʠʝ ʧʨʦʚʦʜʷʪ ʧʫʪʝʤ ʦʮʝʥʢʠ ʨʦʤʙʘ ʄʠ-

ʭʘʵʣʠʩʘ (ʬʦʨʤʘ ʠ ʨʘʟʤʝʨʳ ʢʨʝʩʪʮʦʚʦʛʦ ʨʦʤʙʘ). ɺʝʨʭʥʝʡ ʦʪʤʝʪ-

ʢʦʡ ʷʚʣʷʝʪʩʷ ʧʷʪʳʡ ʧoʷʩʥʠʯʥʳʡ ʧʦʟʚʦʥʦʢ, ʥʠʞʥʝʡ ï  ʢʨʝʩʪʮoʚʦ-

ʢʦʧʯʠʢoʚʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʣʘʪʝʨʘʣʴʥʳʝ ʫʛʣʳ ï  ʟʘʜʥʝʚʝʨʭʥʠʝ ʦʩʪʠ 

ʧʦʜʚʟʜoʰʥʳʭ ʢʦʩʪʝʡ. ʇʨoʜʦʣʴʥʳʡ ʨʘʟʤʝʨ ʚ ʥʦʨʤʝ ï 11 ʩʤ, ʧʦ-

ʧʝʨʝʯʥʳʡ ï 10-11 ʩʤ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʠʜʥʳ ʷʤʢʠ ʚʦ 

ʚʩʝʭ ʯʝʪʳʨʸʭ ʫʛʣʘʭ, ʬʦʨʤʘ ʢʨʝʩʪʮʦʚʦʛʦ ʨʦʤʙʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 

ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ ʪʘʟʘ, ʢʨʦʤʝ 6 ʜʝʚʫʰʝʢ. 
ɺ ʪʝʯʝʥʠʠ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʨʘʟ-

ʤʝʨʳ ʤʘʣoʛʦ ʪaʟʘ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨaʟʤʝ-

ʨʘʭ ʙʦʣʴʰʦʛʦ ʪaʟʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʷʪ ʪaʟʦʤʝʨʦʤ ï  ʩʧʝʮʠ-

ʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ  

ʩʣʝʜʫʶʱʠʝ ʨaʟʤʝʨʳ ʪʘʟʘ [4]: 
Distantia spinarum (ʘ) ï ʚʝʣʠʯʠʥʘ ʤʝʞʜʫ ʥaʨʫʞʥʳʤʠ ʢʨaʷʤʠ 

ʧʝʨʝʜʥʝʚʝʨʭʥʠʭ ʦʩʪʝʡ ʧʦʜʚʟʜʦʰʥʳʭ ʢʦʩʪʝʡ. ʅʦʨʤʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ï 25-26 ʩʤ. ʆʪʢʣʦʥʝʥʠʷ ʥʠʞʝ ʥʦʨʤʳ ʫ 6 ʜʝʚʫʰʝʢ, ʚʳʰʝ 

ʥʦʨʤʳ ʫ 2. 
Distantia cristarum (ʙ) ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʘʠʙʦʣʝʝ 

ʦʪʜaʣʝʥʥʳʤʠ ʪʦʯʢʘʤʠ ʛʨʝʙʥʝʡ ʧʦʜʚʟʜʦʰʥʳʭ ʢʦʩʪʝʡ. ʅʦʨʤʘʣʴ-

ʥʘʷ ʚʝʣʠʯʠʥʘ ï 28-29 ʩʤ.  ʆʪʢʣʦʥʝʥʠʷ ʥʠʞʝ ʥʦʨʤʳ ʫ 5 ʜʝʚʫʰʝʢ, 

ʚʳʰʝ ʥʦʨʤʳ ʫ 2. 
Distantia trochanterica (ʚ) ï ʚʝʣʠʯʠʥʘ ʤʝʞʜʫ ʥʘʠʙʦʣʝʝ ʚʳ-

ʩʪʫʧʘʶʱʠʤʠ ʪʦʯʢʘʤʠ ʙʦʣʴʰʠʭ ʚʝʨʪʝʣʦʚ ʙʝʜʨʝʥʥʳʭ ʢʦʩʪʝʡ.  

ʅʦʨʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ï  31-32 ʩʤ. ʆʪʢʣʦʥʝʥʠʷ ʥʠʞʝ ʥʦʨʤʳ ʫ 4 

ʜʝʚʫʰʝʢ, ʚʳʰʝ ʥʦʨʤʳ ʫ 2. 
Conjugata externa (ʛ) ï ʥʘʨʫʞʥʘʷ ʢʦʥʲʶʛʘʪʘ (ʜʠʘʤʝʪʨ ɹʦʜʝ-

ʣʦʢʘ). ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʚʫʰʢʘ ʣʝʞʠʪ ʥʘ ʣʝʚoʤ 

ʙʦʢʫ, ʩʛʠʙʘʷ ʚ ʪʘʟoʙʝʜʨʝʥʥʦʤ ʠ ʢʦʣʝʥʥoʤ ʩʫʩʪʘʚʘʭ ʣʝʚʫʶ ʥʦʛʫ, 

ʘ ʧʨʘʚʘʷ ʦʩʪʘʸʪʩʷ ʚʳʪʷʥʫʪʦʡ. ʇʫʛoʚʯʘʪʦʝ ʫʪʦʣʱʝʥʠʝ ʦʜʥoʡ 

ʙʨʘʥʰʠ ʪʘʟʦʤʝʨʘ ʩʪʘʚʷʪ ʥʘ ʣʦʙʢʦʚʳʡ ʩʠʤʬʠʟ, ʜʨʫʛoʡ ʢʦʥʝʮ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʥʘʜʢʨʝʩʪʮoʚʦʡ ʷʤʢʝ (ʧʦʜ ʦʩʪʠʩʪʳʤ ʦʪʨʦʩʪʢʦʤ 
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V ʧʦʷʩʥʠʯʥʦʛʦ ʧʦʟʚʦʥʢʘ). 

ʅʦʨʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ï 20-

21 ʩʤ. ʆʙʥʘʨʫʞʝʥʳ 4 ʜʝ-

ʚʫʰʢʠ ʚ ʦʙʩʣʝʜʫʝʤʦʡ ʛʨʫʧ-

ʧʝ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʠʞʝ 

ʥʦʨʤʳ, ʚʳʰʝ ï 2. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤ-

ʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʘʥʘʤʥʝʟʘ, 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʙ-

ʩʣʝʜʦʚʘʥʠʷ, ʘʢʫʰʝʨʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘʨʫʞʥʦʛʦ 

ʪʘʟʦʠʟʤʝʨʝʥʠʷ ʙʳʣʠ ʟʘʤʝʯʝ-

ʥʳ 2 ʜʝʚʫʰʢʠ ʩ ʧʨʝʜʧʦʣʘʛʘ-

ʝʤʳʤ ʜʠʘʛʥʦʟʦʤ: ʘʥʘʪʦʤʠ-

ʯʝʩʢʠ ʫʟʢʠʡ ʪʘʟ. ɼʝʚʫʰʢʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ ʚʳʩʦʢʦʛʦ 

ʨʠʩʢʘ ʧʦ ʧʝʨʠʥʘʪʘʣʴʥʳʤ ʠ 

ʘʢʫʰʝʨʩʢʠʤ ʦʩʣʦʞʥʝʥʠʷʤ. ʀʤ ʙʳʣʠ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʘ ʪʘʢ-

ʞʝ ʧʨʦʚʝʜʝʥʘ ʢʦʥʩʫʣʴʪʘʮʠʷ ʩ ʘʢʫʰʝʨ-ʛʠʥʝʢʦʣʦʛʦʤ ʜʣʷ ʧʦʩʪʘ-

ʥʦʚʢʠ ʪʦʯʥʦʛʦ ʜʠʘʛʥʦʟʘ.  
ɺ ʧʝʨʠʦʜ ʨʦʜʦʚ ʢʘʞʜʳʡ ʩʘʥʪʠʤʝʪʨ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ ʪʘʟʘ ʞʝʥʱʠʥʳ ʦʯʝʥʴ ʚʘʞʝʥ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʧʣʦʜʘ. ʀʤʝʥ-

ʥʦ ʧʦʵʪʦʤʫ ʜʣʷ ʚʨʘʯʘ ʘʢʫʰʝʨʘ-ʛʠʥʝʢʦʣʦʛʘ ʥʝʦʙʭʦʜʠʤʦ ʝʱʸ ʥʘ 

ʵʪʘʧʝ ʚʝʜʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʞʝʥʩʢʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ 

ʦʮʝʥʠʪʴ ʨʘʟʤʝʨʳ ʪʘʟʘ ʙʝʨʝʤʝʥʥʦʡ ʠ ʨʘʩʩʯʠʪʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʠʥʜʝʢʩʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʟʤʝʨʦʚ ʪʘʟʘ ʨʘʟʤʝʨʘʤ ʧʨʝʜʣʝʞʘʱʝʡ 

ʯʘʩʪʠ ʧʣʦʜʘ [2,6].  
 ʈʘʥʝʝ ʚʳʷʚʣʝʥʠʝ ʧʘʪʦʣʦʛʠʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʫʧʨʝʜʠʪʴ ʨʷʜ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʪʝʯʝʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦ-

ʜʦʚ ʚ ʙʫʜʫʱʝʤ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʝʨʠ-

ʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ, ʜʝʪʩʢʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ, ʨʦʜʦʚʦʛʦ ʪʨʘʚʤʘ-

ʪʠʟʤʘ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ. 
 

ʃʠʪʝʨʘʪʫʨʘ 
1. ɸʚʜʦʥʠʥʘ, ɸ.ʉ. ʇʨʦʙʣʝʤʘ ʢʣʠʥʠʯʝʩʢʠ ʫʟʢʦʛʦ ʪʘʟʘ ʚ 
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ð 79. 
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4. ʆʢʘʟʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʨʠ ʘʥʘʪʦʤʠʯʝʩʢʠ ʠ 

ʢʣʠʥʠʯʝʩʢʠ ʫʟʢʦʤ ʪʘʟʝ [ʧʠʩʴʤʦ ʄʠʥʟʜʨʘʚʘ ʈʌ ʦʪ 23 ʤʘʷ 2017 ʛ. ˉ15-
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ 

ɻʨʠʛʦʨʴʝʚʘ ɸʛʘʪʘ ɸʣʝʢʩʝʝʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʏʫ-

ʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
 

ʖ. ɼ. ɽʛʦʨʦʚʘ, ʖ. ʉ. ʉʪʝʧʘʥʦʚʘ 
ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ. ʅ. ʋʣʴʷʥʦʚʘ 

 

ɺʓʉʐʀɽ ʇʉʀʍʀʏɽʉʂʀɽ ʌʋʅʂʎʀʀ ʇɸʎʀɽʅʊʆɺ,  

ʇɽʈɽʅɽʉʐʀʍ ʆʉʊʈʆɽ ʅɸʈʋʐɽʅʀɽ ʄʆɿɻʆɺʆɻʆ 

 ʂʈʆɺʆʆɹʈɸʑɽʅʀʗ 
 

ɸʥʥʦʪʘʮʠʷ. ʇʦʩʪʠʥʩʫʣʴʪʥʘʷ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝ-

ʩʪʦ ʩʨʝʜʠ ʚʩʝʭ ʧʨʠʯʠʥ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 3,2 ʥʘ 10000 ʥʘʩʝ-

ʣʝʥʠʷ. ʈʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʥʘʠʙʦʣʝʝ ʚʝʣʠʢ ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʫʩʧʝʰʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʤʦʪʠ-

ʚʘʮʠʠ ʧʘʮʠʝʥʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʀʩ-

ʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʛʦʨʦʜ-

ʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ ˉ1 ʛ. ʏʝʙʦʢʩʘʨʳ. ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʣʠ-

ʥʠʯʝʩʢʠʝ ʦʮʝʥʦʯʥʳʝ ʰʢʘʣʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʲʝʢʪʠʚʠʨʦʚʘʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʦʩʣʝ ʠʥʩʫʣʴʪʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘ-

ʣʠʩʴ 30 ʙʦʣʴʥʳʭ ʩʨʝʜʥʝʛʦ ʠ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ (ʦʪ 45 ʜʦ 80 ʣʝʪ) ʩ 

ʠʰʝʤʠʯʝʩʢʠʤ ʠʥʩʫʣʴʪʦʤ. ʂʘʞʜʦʤʫ ʧʘʮʠʝʥʪʫ ʧʨʦʚʝʣʠ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚ 

ʨʘʥʥʝʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʠʥʩʫʣʴʪʘ ʜʦ ʠ ʧʦʩʣʝ 14-ʜʥʝʚʥʦʛʦ 

ʢʫʨʩʘ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʰʢʘʣʳ HADS, ʢʣʠ-

https://rulaws.ru/acts/Prikaz-Minzdrava-Rossii-ot-01.11.2012-N-572n/
https://rulaws.ru/acts/Prikaz-Minzdrava-Rossii-ot-01.11.2012-N-572n/
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ʥʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʘʷ ʪʨʝʚʦʛʘ ʯʘʱʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ ʙʦʣʴʥʳʭ ʚ ʨʘʥ-

ʥʝʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʜʦ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʢʦʪʦʨʘʷ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 22% ʧʦʩʣʝ ʣʝʯʝʥʠʷ. ʏʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʙʝʟ 

ʧʨʠʟʥʘʢʦʚ ʪʨʝʚʦʛʠ - ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 16%. ʇʨʠʟʥʘʢ ʩʫʙ-

ʢʣʠʥʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʧʦʩʣʝ ʨʝʘʙʠʣʠʪʘʮʠʠ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 19%, ʘ 

ʩʠʤʧʪʦʤʘʪʠʢʘ ʢʣʠʥʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʦʡ ʜʝʧʨʝʩʩʠʠ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 

27% ʠ ʦʩʪʘʣʘʩʴ ʣʠʰʴ ʫ 11% ʠʩʩʣʝʜʫʝʤʳʭ. ɿʥʘʯʝʥʠʷ ʧʨʝʜʜʝʤʝʥʪʥʳʭ ʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʜʦ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ. ɼʘʥʥʳʝ ʧʦ ʫʤʝʨʝʥʥʦʡ ʠ 

ʪʷʞʝʣʦʡ ʜʝʤʝʥʮʠʠ ʧʦʩʣʝ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ. ʇʦʯʪʠ ʚ 2 ʨʘʟʘ 

ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʫʝʤʳʭ, ʧʝʨʝʰʝʜʰʠʭ ʠʟ ʧʨʝʜʜʝʤʝʥʪʥʦʡ 

ʩʪʘʜʠʠ ʚ ʥʦʨʤʫ, ʫʣʫʯʰʠʚ ʩʚʦʠ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ. ʇʦ ʰʢʘʣʝ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ FIM ʠʤʝʶʪʩʷ ʫʣʫʯʰʝʥʠʷ ʥʘ 6%. ʊʘʢʞʝ ʫ 

ʧʘʮʠʝʥʪʦʚ ʚ ʭʦʜʝ ʣʝʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʠ ʥʘʩʪʨʦʝʥʠʷ ʠ ʘʢʪʠʚʥʦʩʪʠ ʫʣʫʯ-

ʰʠʣʠʩʴ ʥʘ 10%, ʘ ʩʘʤʦʯʫʚʩʪʚʠʝ ʫʣʫʯʰʠʣʦʩʴ ʧʦʯʪʠ ʥʘ 20%.   
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʪʨʦʝ ʥʘʨʫʰʝʥʠʝ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, 

ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ, ʢʦʛʥʠʪʠʚʥʳʡ ʩʪʘʪʫʩ, ʧʩʠʭʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, 

ʜʝʧʨʝʩʩʠʷ, ʪʨʝʚʦʛʘ, ʨʝʘʙʠʣʠʪʘʮʠʷ. 
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HIGHER MENTAL FUNCTIONS OF PATIENTS WHO HAVE 

SUFFERED ACUTE CEREBROVASCULAR ACCIDENT  
 

Abstract. Post-stroke disability ranks first among all causes of disabil-

ity and is 3.2 per 10,000 people. The rehabilitation potential is greatest in 

the first months of the disease. One of the main mechanisms of negative 

influence on the success of rehabilitation treatment is a decrease in the pa-

tient's motivation during rehabilitation activities. The study was conducted 

on the basis of the rehabilitation department of Cheboksary City Clinical 

Hospital No. 1. We used clinical evaluation scales that allow us to objectify 

functional disorders after a stroke. The study included 30 middle-aged and 

elderly patients (45 to 80 years old) with ischemic stroke. Each patient was 

examined in the early recovery period of stroke before and after a 14-day 

course of medical rehabilitation. According to the results of the HADS 

scale, clinically pronounced anxiety was more often diagnosed in patients 

in the early recovery period before rehabilitation measures, which de-

creased by 22% after treatment. The number of patients without signs of 

anxiety increased by 16% after treatment. The sign of subclinical depres-

sion after rehabilitation increased by 19%, and the symptoms of clinically 



213 

pronounced depression decreased by 27% and remained only in 11% of the 

subjects. The values of pre-dementia and mild cognitive impairment before 

rehabilitation slightly exceed the values after treatment. The data on moder-

ate and severe dementia have not changed after rehabilitation. The number 

of subjects who have moved from the pre-stage to the norm has increased 

almost 2 times, improving their cognitive functions. On the FIM functional 

independence scale, there are improvements of 6%. Also, during treatment, 

mood and activity indicators improved by 10%, and well-being improved 

by almost 20%. 
Key words: acute cerebrovascular accident, ischemic stroke, cognitive 

state, mental disorders, depression, anxiety states, rehabilitation. 
 

ʂ ʦʩʪʨʳʤ ʥʘʨʫʰʝʥʠʷʤ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʆʅʄʂ) 

ʦʪʥʦʩʷʪʩʷ ʦʩʪʨʦ ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʨʘʞʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʦ-

ʩʫʜʠʩʪʦʛʦ ʛʝʥʝʟʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʤʝʥʠʥʛʠʘʣʴʥʳʤʠ, ʦʙʱʝ-

ʤʦʟʛʦʚʳʤʠ ʠ ʦʯʘʛʦʚʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʠʣʠ ʠʭ ʩʦʯʝʪʘʥʠʝʤ. ɺ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʦʭʨʘʥʷʶʱʝʛʦʩʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʜʝʬʠʮʠʪʘ ʨʘʟʣʠʯʘʶʪ ʧʨʝʭʦʜʷʱʠʝ ʥʘʨʫʰʝʥʠʷ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦ-

ʦʙʨʘʱʝʥʠʷ ʠ ʠʥʩʫʣʴʪʳ. ʆʅʄʂ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʝʡ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʇʦ ʜʘʥʥʳʤ ɺʆɿ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠʥ-

ʩʫʣʴʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 2,5ï3 ʩʣʫʯʘʷ ʥʘ 1000 ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʜ. 

ʇʦʩʪʠʥʩʫʣʴʪʥʘʷ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ 

ʚʩʝʭ ʧʨʠʯʠʥ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 3,2 ʥʘ 10 000 ʥʘʩʝʣʝ-

ʥʠʷ. ʉʨʝʜʠ ʚʩʝʭ ʬʦʨʤ ʠʥʩʫʣʴʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʦʙʣʘʜʘʝʪ ʠʰʝ-

ʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ, ʥʘ ʢʦʪʦʨʳʡ ʧʨʠʭʦʜʠʪʩʷ ʧʦʯʪʠ 80 % ʚ ʩʪʨʫʢ-

ʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠ-

ʢʠ ʧʦ ʈʌ, ʢ ʧʨʝʞʥʝʡ ʨʘʙʦʪʝ ʠ ʦʙʨʘʟʫ ʞʠʟʥʠ ʤʦʛʫʪ ʚʦʟʚʨʘʪʠʪʴʩʷ 

ʥʝ ʙʦʣʝʝ 15-20 % ʣʠʮ, ʧʝʨʝʥʝʩʰʠʭ ʠʥʩʫʣʴʪ, ʦʩʪʘʣʴʥʳʝ ʦʩʪʘʶʪʩʷ 

ʠʥʚʘʣʠʜʘʤʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʝ [1]. ɺʝʜʫʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠʥʚʘʣʠʜʠʟʘ-

ʮʠʠ, ʢʨʦʤʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʷʚʣʷʶʪʩʷ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʨʝʯʠ, ʧʦʩʪʠʥʩʫʣʴʪʥʘʷ ʜʝʤʝʥʮʠʷ ʠ ʜʝʧʨʝʩʩʠʷ. ʆʥʠ ʟʘʪʨʫʜʥʷʶʪ 

ʦʮʝʥʢʫ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʙʦʣʴʥʦʛʦ ʚ ʢʣʠʥʠʢʝ, ʫʩʣʦʞ-

ʥʷʶʪ ʧʨʦʮʝʩʩ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʘ [2]. ʈʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʥʘʠʙʦʣʝʝ ʚʝʣʠʢ ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʜ-

ʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʫʩʧʝʰʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʤʦʪʠʚʘʮʠʠ ʧʘʮʠʝʥʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ [1, 2, 5, 9]. 
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ʎʝʣʴ ï ʚʳʷʚʣʝʥʠʝ ʫʨʦʚʥʷ ʢʦʛʥʠʪʠʚʥʳʭ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ 

ʨʘʩʩʪʨʦʡʩʪʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʰʝʤʠʯʝʩʢʠʤ ʠʥʩʫʣʴʪʦʤ.  
ɿʘʜʘʯʠ ï ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ (FIM, ʉɸʅ), ʩʦʩʪʦʷʥʠʝ 

ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ (ʰʢʘʣʘ MMSe, ʪʝʩʪ ʩ ʨʠʩʦʚʘʥʠʝʤ ʯʘʩʦʚ), 

ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦ-ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ (ʰʢʘʣʘ HADS) ʚ 

ʨʘʥʥʝʤ ʠ ʧʦʟʜʥʝʤ ʢʫʨʩʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠ-

ʮʳ ˉ1 ʛ. ʏʝʙʦʢʩʘʨʳ. ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʣʠʥʠʯʝʩʢʠʝ ʦʮʝʥʦʯʥʳʝ 

ʰʢʘʣʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʲʝʢʪʠʚʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫ-

ʰʝʥʠʷ ʧʦʩʣʝ ʠʥʩʫʣʴʪʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʠʩʴ 30 ʙʦʣʴʥʳʭ 

(12 ʞʝʥʱʠʥ ʠ 18 ʤʫʞʯʠʥ) ʩʨʝʜʥʝʛʦ ʠ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ (ʦʪ 45 

ʜʦ 80 ʣʝʪ) ʩ ʠʰʝʤʠʯʝʩʢʠʤ ʠʥʩʫʣʴʪʦʤ, ʠʟ ʥʠʭ ʤʳ ʧʨʦʚʝʣʠ ʦʙʩʣʝ-

ʜʦʚʘʥʠʝ ʚ ʜʠʥʘʤʠʢʝ ʚ ʨʘʥʥʝʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʚ 

ʩʨʦʢʝ ʦʪ 1 ʤʝʩʷʮʘ ʜʦ 6 ʤʝʩʷʮʝʚ. ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʙʳʣʠ: 

ʥʘʣʠʯʠʝ ʧʦʜʪʚʝʨʞʜʝʥʥʦʛʦ ʦʩʪʨʦʛʦ ʀʀ ʚ ʨʘʥʥʝʤ ʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ, ʧʦʢʘʟʘʪʝʣʠ ʰʢʘʣʳ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʤʘʨʰ-

ʨʫʪʠʟʘʮʠʠ (ʐʈʄ) 4ï5 ʙʘʣʣʦʚ, ʠʥʜʝʢʩ ʨʘʚʥʳʤ 4ï5 ʙʘʣʣʦʚ ʧʦ 

ʰʢʘʣʝ Rankin, ʩ ʠʥʜʝʢʩʦʤ ʤʝʥʴʰʝ 60 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ɹʘʨʪʝʣʘ, 

ʩ ʠʥʜʝʢʩʦʤ ʤʦʙʠʣʴʥʦʩʪʠ ʈʝʚʝʨʤʠʜ ʤʝʥʴʰʝ 6 ʙʘʣʣʦʚ. ʀʩʩʣʝʜʦ-

ʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʦʧʨʦʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʳʭ ʰʢʘʣ: ʢʨʘʪʢʘʷ ʰʢʘʣʘ ʦʮʝʥʢʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 

ʄʄSE, ʪʝʩʪ ʉɸʅ (ʩʘʤʦʯʫʚʩʪʚʠʝ, ʘʢʪʠʚʥʦʩʪʴ, ʥʘʩʪʨʦʝʥʠʝ), ʛʦʩ-

ʧʠʪʘʣʴʥʘʷ ʰʢʘʣʘ ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ HADS, ʪʝʩʪ ʨʠʩʦʚʘʥʠʷ 

ʯʘʩʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʪʝʩʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ (FIM). 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʰʢʘʣʳ HADS, 

ʢʣʠʥʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʘʷ ʪʨʝʚʦʛʘ ʯʘʱʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ ʙʦʣʴ-

ʥʳʭ ʆʅʄʂ ʚ ʨʘʥʥʝʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʜʦ ʨʝʘʙʠʣʠʪʘ-

ʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 32% ʙʦʣʴʥʳʭ, ʠ 

ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 22%, ʩʦʩʪʘʚʣʷʷ ʪʦʣʴʢʦ ʫ 10% ʠʩʩʣʝʜʫʝʤʳʭ ʧʦ-

ʩʣʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʀʤʝʶʪʩʷ ʪʘʢʞʝ ʜʘʥʥʳʝ ʦ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʪʨʝʚʦʛʝ, ʢʦʪʦʨʘʷ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʦʧʨʦʰʝʥʥʳʭ ʢʘʢ ʜʦ, ʪʘʢ ʠ ʧʦʩʣʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ. ʆʪʩʫʪʩʪʚʠʝ ʪʨʝʚʦʛʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 16% ʠʩʩʣʝʜʫʝʤʳʭ. ɼʝ-

ʧʨʝʩʩʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʨʘʥ-

ʥʝʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʆʅʄʂ ʚ ʜʦ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ (80%), ʯʝʤ ʧʦʩʣʝ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ (72%) [6]. 
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ʇʨʠ ʵʪʦʤ ʧʨʠʟʥʘʢ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʧʦʩʣʝ ʨʝʘʙʠʣʠʪʘ-

ʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 19%, ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ 

ʢʣʠʥʠʯʝʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʧʝʨʝʰʣʘ ʚ ʩʢʨʳʪʫʶ ʬʦʨʤʫ. ʇʨʠʟʥʘʢ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʩʣʝ ʨʝʘʙʠʣʠʪʘ-

ʮʠʠ ʫ 61% ʙʦʣʴʥʳʭ, ʢʦʛʜʘ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʚʳʷʚʣʷʣʦʩʴ ʪʦʣʴʢʦ ʫ 42%. ʉʠʤʧʪʦʤʘʪʠʢʘ ʢʣʠʥʠ-

ʯʝʩʢʠ ʚʳʨʘʞʝʥʥʦʡ ʜʝʧʨʝʩʩʠʠ ʜʦ ʣʝʯʝʥʠʷ ʚʳʷʚʠʣʘʩʴ ʫ 38% 

ʦʧʨʦʰʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʘ ʧʦʩʣʝ ʨʝʘʙʠʣʠʪʘʮʠʠ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 

27% ʠ ʦʩʪʘʣʘʩʴ ʣʠʰʴ ʫ 11% ʧʘʮʠʝʥʪʦʚ [3, 8]. ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ 

ʩʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʠ ʚ ʜʨʫʛʠʭ, ʦʙʦʟʨʝʚʘʝʤʳʭ 

ʥʘʤʠ, ʣʠʪʝʨʘʪʫʨʘʭ. 
ʂʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʩʪʘʭ ʨʠʩʦʚʘʥʠʷ 

ʯʘʩʦʚ ʠ ʰʢʘʣʳ MMSE, ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʚʳ-

ʨʘʞʝʥʥʦʩʪʠ. ʇʨʝʜʜʝʤʝʥʪʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʢʘʢ ʜʦ, ʪʘʢ ʠ ʧʦʩʣʝ ʨʝʘʙʠʣʠʪʘʮʠ-

ʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʜʥʘʢʦ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠʭ ʟʥʘʯʝʥʠʝ ʩʣʝʛʢʘ 

ʧʨʝʚʳʰʘʝʪ [7]. ʃʝʛʢʠʝ ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʯʘʱʝ ʚʩʪʨʝʯʘ-

ʶʪʩʷ ʜʦ ʨʝʘʙʠʣʠʪʘʮʠʠ ï 12%, ʘ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 

6%. ʋʤʝʨʝʥʥʘʷ ʠ ʪʷʞʝʣʘʷ ʜʝʤʝʥʮʠʠ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʨʘʥʥʝʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʆʅʄʂ ʢʘʢ ʜʦ, ʪʘʢ ʠ ʧʦʩʣʝ 

ʨʝʘʙʠʣʠʪʘʮʠʠ [4, 8]. ʊʘʢʞʝ, ʧʨʦʠʟʚʝʜʷ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, ʚʳ-

ʷʚʠʣʠʩʴ ʧʦʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʆʜʥʘʢʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʫʝʤʳʭ, ʧʝʨʝʰʝʜʰʠʭ ʠʟ ʧʨʝʜʜʝʤʝʥʪʥʦʡ ʩʪʘʜʠʠ ʚ ʥʦʨʤʫ, 

ʪʝʤ ʩʘʤʳʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʚ ʩʚʦʠ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ. 

ʇʦ ʰʢʘʣʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ FIM ʠʤʝʶʪʩʷ ʫʣʫʯ-

ʰʝʥʠʷ ʥʘ 6%. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ ʜʦ ʨʝʘʙʠʣʠʪʘʮʠʠ ʩʨʝʜ-

ʥʠʡ ʙʘʣʣ ʩʦʩʪʘʚʣʷʝʪ ï 81 ʙʘʣʣ ʠʟ ʤʘʢʩʠʤʘʣʴʥʳʭ 126 ʙʘʣʣʦʚ, ʘ ʚ 

ʧʝʨʠʦʜʝ ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ - 89 ʙʘʣʣʦʚ, ʩ 

ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʩʣʝʜʫʝʤʳʭ ʠʟʥʘʯʘʣʴʥʦ ʠʤʝ-

ʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʩʪʦʨʦʥʥʝʡ ʧʦʤʦʱʠ ʠ ʩʝʨʴ-

ʝʟʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʝʨʝʜʚʠʞʝʥʠʷ. ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʉɸʅ ʫ 

ʧʘʮʠʝʥʪʦʚ ʚ ʭʦʜʝ ʣʝʯʝʥʠʷ ʟʥʘʯʠʤʦ ʫʣʫʯʰʠʣʠʩʴ: ʧʦ ʥʘʩʪʨʦʝʥʠʶ 

ʠ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 10%, ʘ ʧʦ ʩʘʤʦʯʫʚʩʪʚʠʶ ʧʦʯʪʠ ʥʘ 20%.  
ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʘʥʥʝʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʠʰʝʤʠ-

ʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʧʦʯʪʠ ʫ ʧʦʣʦʚʠʥʳ ʧʘʮʠʝʥʪʦʚ ʥʘʙʣʶʜʘʶʪʩʷ 

ʣʝʛʢʠʝ ʠʣʠ ʫʤʝʨʝʥʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ. ʈʘʩʩʪʨʦʡʩʪʚʘ ʚ 

ʚʠʜʝ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʠʤʝʨʥʦ ʫ 2/3 
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ʧʘʮʠʝʥʪʦʚ ʜʦ ʠ ʧʦʩʣʝ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ 

ʩ ʪʷʞʝʩʪʴʶ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʠʥʩʫʣʴʪʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʘʙʠʣʠʪʘʮʠʦʥ-

ʥʭr ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʘʥʥʝʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʠʥʩʫʣʴ-

ʪʘ, ʫ ʧʘʮʠʝʥʪʦʚ ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ 

ʢʦʛʥʠʪʠʚʥʳʭ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ 

ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥʥʳʤʠ ʜʦ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ 

ʧʦʩʣʝ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʭʦʜʝ ʣʝʯʝʥʠʷ ʫʣʫʯʰʘʝʪʩʷ ʥʘʩʪʨʦʝʥʠʝ ʠ ʩʘ-

ʤʦʯʫʚʩʪʚʠʝ, ʘ ʪʘʢʞʝ ʧʦʜʥʠʤʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʘʢʪʠʚʥʦʩʪʠ. ʇʘ-

ʮʠʝʥʪʘʤ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʠ ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʦʙʷʟʘʪʝʣʴʥʦʝ ʧʨʦʭʦʞ-

ʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [8]. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ 
ɽʛʦʨʦʚʘ ʖʣʠʷ ɼʤʠʪʨʠʝʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʏʫ-

ʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʅ. ʋʣʴʷʥʦʚʘ. 
ʉʪʝʧʘʥʦʚʘ ʖʣʠʷ ʉʝʨʛʝʝʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʏʫ-

ʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʅ. ʋʣʴʷʥʦʚʘ. 
 

 
ʄ.ʀ. ɽʬʨʝʤʦʚ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 
 

ʇʈʀʄɽʅɽʅʀɽ ɻɺɸʗʅʆʃʀɼʆɺ ARTEMISIA  ABSINTHIUM  

ɺ ʂɸʏɽʉʊɺɽ ʈɽʇɸʈɸʊʀɺʅʆɻʆ ʉʈɽɼʉʊɺɸ 
  
ɸʥʥʦʪʘʮʠʷ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʚʳʜʝʣʷʝʤʳʝ ʠʟ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ Astreacea ʩʯʠʪʘʶʪʩʷ ʵʪʥʦʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤʠ ʜʝʨ-

ʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤʠ ʠ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʤʥʦʛʠʤʠ ʥʘʨʦʜʘʤʠ ʤʠʨʘ ʠ ʚʭʦʜʷʱʠʝ ʚ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʝ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʦʩʤʝʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʨʦʜʘ ï Artemisia Absinthium, ʧʦ-

ʣʳʥʴ, ʙʦʛʘʪʘʷ ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʘʤʠ ʠ ʩʝʩʢʚʠʪʝʨʧʝʥʘʤʠ ʛʚʘʷʥʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʦ-

ʥʝʥʪʦʚ-ʛʚʘʷʥʦʣʠʜʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʩʝʩʢʚʠʪʝʨʧʝʥʦʚʳʝ ʣʘʢʪʦʥʳ, 

Artemisia Absinthium, ʛʚʘʷʥʦʣʠʜʳ, ʬʘʨʤʘʢʦʣʦʛʠʷ. 
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THE USE OF ARTEMISIA ABSINTHIUM GUAIANOLIDES  

 AS A REPARATIVE AGENT  
 

Abstract. Herbal components isolated from representatives of the 

Astreacea family are considered ethnopharmacological dermatological, 

therapeutic and hepatoprotective agents used by many peoples of the world 

and included in numerous dermatological and cosmetological products. The 

most significant representative of the genus is Artemisia Absinthium, a 

wormwood rich in sesquiterpenoids and sesquiterpenes of the guaiac com-

plex. The article discusses the prospects of using components-guaianolides 

to create antioxidant preparations in various dosage forms. 
Key words: antioxidants, sesquiterpene lactones, Artemisia Absinthi-

um, guaianolides, pharmacology. 
 
ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ A. ʷʚʣʷʶʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʤʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʨʘʩʪʝʥʠ-

ʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ, ʂʠʪʘʷ, ʄʦʥʛʦʣʠʠ [1].  
ʉʳʨʴʝ, ʧʦʣʫʯʘʝʤʦʝ ʠʟ ʨʘʩʪʝʥʠʷ Artemisia Absinthium, ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʪʘ-

ʢʠʭ ʢʘʢ ʰʘʤʧʫʥʠ, ʩʳʚʦʨʦʪʢʠ ʜʣʷ ʣʠʮʘ, ʤʘʩʢʠ, ʵʩʩʝʥʮʠʠ, ʪʦʥʠʢʠ, 

ʫʚʣʘʞʥʷʶʱʠʝ ʢʨʝʤʳ ʩ SPF-ʬʠʣʴʪʨʦʤ ʠ ʤʘʩʢʠ-ʧʘʪʯʠ ʜʣʷ ʛʣʘʟ. 

ʕʪʠ ʬʦʨʤʳ ʢʦʩʤʝʪʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʱʠʪʳ, ʦʯʠʱʝʥʠʷ ʠ 

ʫʚʣʘʞʥʝʥʠʷ ʢʦʞʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʠʜʠʤʳʭ ʵʩʪʝʪʠʯʝ-

ʩʢʠʭ ʠʣʠ ʞʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ï ʪʝʢʩʪʫʨʳ, ʮʚʝʪʘ, ʨʝ-

ʣʴʝʬʘ ʢʦʞʠ.  
ʉʨʝʜʩʪʚʘ, ʦʨʠʝʥʪʠʨʫʶʱʠʝʩʷ ʥʘ ʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʧʨʦ-

ʠʟʚʦʜʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʵʢʩʪʨʘʢʪʦʚ ʪʨʘʚʳ ʨʘʩʪʝʥʠʷ ʠʣʠ ʜʠ-

ʩʪʠʣʣʠʨʦʚʘʥʥʦʛʦ ʤʘʩʣʘ; ʪʘʢʞʝ ʚ ʩʦʩʪʘʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʝʧʘʨʘ-

ʪʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ (ɹɸɼ) ʚʭʦʜʠʪ ʬʠʣʴʪʨʘʪ, 

ʧʦʣʫʯʝʥʥʳʡ ʧʦʩʣʝ ʬʝʨʤʝʥʪʘʮʠʠ ʣʠʩʪʴʝʚ Lactobacillus sp. ʇʨʝ-

ʦʙʨʘʟʦʚʘʥʥʳʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʤʧʣʝʢʩ ʛʚʘʷʥʦʣʠʜʦʚ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʩʪʨʘʢʪ ʧʦʣʳʥʠ ʜʣʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʪʝʨʘʧʠʠ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʘʢʥʝ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʧʦʨʘʞʝʥʠʷʭ ʢʦʞʠ. 
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ʇʨʦʜʫʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ A. absinthium, ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʧʨʝʜ-

ʣʦʞʝʥʠʷʭ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʃʠʜʝʨʘ-

ʤʠ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʶʪʩʷ ʶʞʥʦʢʦʨʝʡʩʢʠʝ, ʨʦʩʩʠʡʩʢʠʝ ʠ ʘʤʝʨʠ-

ʢʘʥʩʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʢʦʩʤʝʪʠʢʠ, ʘ ʪʘʢʞʝ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ 

ʧʩʦʨʠʘʟʘ. ʕʪʘ ʯʘʩʪʴ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤ ʩʧʨʦʩʦʤ ʚ ʚʠʜʫ ʪʝʥʜʝʥʮʠʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʞʥʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʢʣʠʥʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ɺʆɿ 

ʧʩʦʨʠʘʟʦʤ ʩʪʨʘʜʘʝʪ ʦʪ 3 ʜʦ 7% ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ ʇʦ ʜʘʥʥʳʤ 

ʦʬʠʮʠʘʣʴʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʩʦʨʠʘʟʘ ʚ 2021 ʛʦʜʫ ʩʦʩʪʘʚʣʷʝʪ 

243,7 ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ 100 ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ; ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ï 

59,3 ʥʘ 100 ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ. 
ʉʨʝʜʠ ʠʩʪʦʯʥʠʢʦʚ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʳʜʝʣʷʝʤʳʭ ʚ 

A.Absinthium, ʚ ʪ.ʯ. ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʚʘʷʥʦʣʠʜʦʚ, ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

CosIng ʧʝʨʝʯʠʩʣʝʥʳ ʜʚʝ ʬʦʨʤʳ A. abrotanum, ʢʦʪʦʨʳʝ ʧʨʦʷʚ-

ʣʷʶʪ ʢʦʥʜʠʮʠʦʥʠʨʫʶʱʝʝ, ʟʘʱʠʱʘʶʱʝʝ ʠ ʫʚʣʘʞʥʷʶʱʝʝ ʜʝʡ-

ʩʪʚʠʝ ʥʘ ʢʦʞʫ. ɺ ʢʦʩʤʝʪʦʣʦʛʠʯʝʩʢʠʭ ʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʦʦʙʱʘ-

ʝʪʩʷ ʦ ʰʝʩʪʠ ʬʦʨʤʘʭ A. absinthium, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʧʨʦʪʠʚʦ-

ʤʠʢʨʦʙʥʳʤ, ʦʪʜʫʰʣʠʚʳʤ, ʢʦʥʜʠʮʠʦʥʠʨʫʶʱʠʤ ʢʦʞʫ 

(ʩʤʷʛʯʘʶʱʠʤ ʩʨʝʜʩʪʚʦʤ) ʠ ʚʦʣʦʩʳ ʜʝʡʩʪʚʠʝʤ [2]. 
ʉʫʱʝʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ in silico ʧʦʜʪʚʝʨʞʜʘʶʪ ʘʢʪʠʚ-

ʥʦʩʪʴ ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʦʢʩʠʜʘʥʪʘ [3]. 
ʅʘ ʌʠʣʠʧʧʠʥʘʭ A. absinthum ʠ A. vulgaris ʪʨʘʜʠʮʠʦʥʥʦ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʢʦʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʷʟʚʝʥʥʳʭ ʨʘʥ. 

ʀʟ ʮʝʣʴʥʦʛʦ ʨʘʩʪʝʥʠʷ ʛʦʪʦʚʷʪ ʦʪʚʘʨ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʦʤrʚʘʥʠʷ ʤʥʦʛʠʭ ʚʠʜʦʚ ʨʘʥ ʠ ʢʦʞʥʳʭ ʷʟʚ. ɺʳʩʫʰʝʥʥʳʝ ʣʠ-

ʩʪʴʷ ʥʘʨʝʟʘʶʪ ʥʘ ʤʝʣʢʠʝ ʢʫʩʦʯʢʠ, ʯʪʦʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ 

ʙʳʩʪʨʦʤʫ ʟʘʞʠʚʣʝʥʠʶ ʨʘʥ, ʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʵʢʟʝʤʝ, ʛʝʨʧʝʩʝ ʠ 

ʛʥʦʡʥʦʡ ʯʝʩʦʪʢʝ. 
ʂʣʶʯʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʘʩʣʘ ʧʦʣʳʥʠ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯ-

ʥʳʭ ʚʳʪʷʞʝʢ ʠ ʵʢʩʪʨʘʢʪʦʚ (ʚʦʜʥʳʭ, ʙʝʟʚʦʜʥʳʭ) ʷʚʣʷʶʪʩʷ ʛʚʘʷ-

ʥʦʣʠʜʥʳʝ ʩʝʩʢʚʠʪʝʨʧʝʥʳ ʠ ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʳ: ɸʙʩʠʥʪʠʥ, ʘʨ-

ʪʘʙʩʠʥ, ʘʨʪʝʤʠʟʠʥ. ʊʘʢ, ʘʨʪʘʙʩʠʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʝʜʰʝ-

ʩʪʚʝʥʥʠʢʦʚ ʙʠʮʠʢʣʠʯʝʩʢʦʛʦ ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʘ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

ð ʭʘʤʘʟʫʣʝʥʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠ-

ʝʤ [4,5].  
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ʈʠʩʫʥʦʢ 1. ʍʠʤʠʯʝʩʢʘʷ 3D ʩʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʘʨʪʝʤʠʟʠ-

ʥʘ ʠ 2D ʩʭʝʤʘ 

 
 

ʈʠʩʫʥʦʢ 2. ʍʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʘʨʪʘʙʩʠʥʘ 

 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʝʜʠʥʝʥʠʷ ʛʚʘʷʥʦʣʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʦ-

ʣʫʯʝʥʥʳʝ ʠʟ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʠʚʣʝʢʘʶʪ ʚʩʝ ʙʦʣʴʰʝ 

ʚʥʠʤʘʥʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʠ ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʩʪʘʪʴ ʚʦʟʤʦʞʥʳʤ ʨʝʰʝʥʠʝʤ 

ʨʷʜʘ ʢʦʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦ-

ʥʝʥʪʳ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʳʨʴʷ Artemisia Absinthium, ʦʙʣʘʜʘʶʱʠʭ 

ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʦʢʩʠʜʘʥʪʘ, ʦʢʘʟʳʚʘʶʱʝ-

ʛʦ ʨʝʧʘʨʘʪʠʚʥʳʡ ʵʬʬʝʢʪ. ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʘʣʣʝʨʛʠʯ-

ʥʦʩʪʴ ʥʘ ʦʩʪʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʦʣʳʥʠ, 

ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʩʦʚʝʨʰʝʥʥʦʡ ʦʯʠʩʪ-
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ʢʠ ʠ ʦʪʜʝʣʝʥʠʷ ʠʥʪʝʨʝʩʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ 

ʬʣʘʚʦʥʦʠʜʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʠʩʭʦʜʥʦʤ ʩʳʨʴʝ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ  
ɽʬʨʝʤʦʚ ʄʠʭʘʠʣ ʀʛʦʨʝʚʠʯ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʏʫ-

ʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ.ʋʣʴʷʥʦʚʘ. 
ʐʘʤʠʪʦʚʘ ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦʛʠʠ, ʢʣʠʥʠ-

ʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʀ.ʅ.ʋʣʴʷʥʦʚʘ. 
 

 

ɸ.ɸ. ʄʦʭʘʤʝʜ  
ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʌɸʂʊʆʈʓ, ʆʇʈɽɼɽʃʗʖʑʀɽ ɺʓɹʆʈ ɹʋɼʋʑɽʁ  

ʉʇɽʎʀɸʃʔʅʆʉʊʀ (ɸʅɸʃʀɿ ʄʅɽʅʀʗ ʉʊʋɼɽʅʊʆɺ 

ʄɽɼʀʎʀʅʉʂʆɻʆ ʌɸʂʋʃʔʊɽʊɸ) 
 

ɸʥʥʦʪʘʮʠʷ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʳʙʦʨ ʩʪʫʜʝʥʪʦʤ ʙʫʜʫʱʝʡ ʤʝʜʠ-

ʮʠʥʩʢʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ, 

ʠʤʝʶʱʝʡ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʦʝ ʩʦʮʠʘʣʴʥʦʝ, ʥʦ ʠ ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʷ 

ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʤʝʜʠʮʠʥʳ. ʉ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠ ʧʨʝʧʷʪ-
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ʩʪʚʫʶʱʠʭ ʚʳʙʦʨʫ ʩʪʫʜʝʥʪʦʤ ʝʛʦ ʙʫʜʫʱʝʡ ʤʝʜʠʮʠʥʩʢʦʡ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʠ, ʠʟʫʯʝʥʦ ʤʥʝʥʠʝ ʘʥʛʣʦʷʟʳʯʥʳʭ ʩʪʫʜʝʥʪʦʚ. ɺʳʚʦʜʳ ʩʜʝʣʘʥʳ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʜʠʮʠʥʘ, ʩʧʝʮʠʘʣʠʟʘʮʠʷ, ʦʬʪʘʣʴʤʦʣʦʛʠʷ.  

 
A.A. Mokhamed  

Chuvash State University named after I.N. Ulyanova 

 
FACTORS DETERMINING THE CHOICE OF A FUTURE  

SPECIALITY ( ANALYSIS OF THE OPINION OF STUDENTS  

OF MEDICINE FACULTY ) 
 

Abstract. It is well known that the student's choice of a future medical 

specialty is an important methodological task that has not only high social, 

but also clinical significance for practical domestic and foreign medicine. In 

order to identify the most significant factors contributing to and hindering 

the student's choice of his future medical specialty, the opinion of English-

speaking students was studied. Conclusions are made on the basis of analy-

sis of statistical data.  
Key words: medicine, specialization, ophthalmology. 
 

The student's choice of a future specialty is an important method-

ological task that has both social and clinical significance for practical 

domestic and foreign medicine.  
In order to identify significant factors contributing to and hinder-

ing this choice, we have developed a special questionnaire and ana-

lyzed the opinion of the English-speaking student audience of the 

Chuvash State University Faculty of Medicine.  
The results of the study. It is important to note that 75% of re-

spondents named the medical specialty as the priority criterion of 

choice, 17% - recommendations from other persons, 8% - financial 

reasons. 
Among the factors contributing to the student's choice of his fu-

ture medical specialty, 20% of respondents noted the student's enthu-

siasm for the future specialty, 20% ï the request of the existing and 

emerging Russian and foreign labor market, 20% ï the social status of 

the future medical specialty, 20% ï the level of potential income, 20% 

ï the balance of working and personal time. Answering the question 

about the mentor or supervisor available to English-speaking students 
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from the Faculty of Medicine or practicing doctors in their medical 

specialty: 75% of the respondents answered in the affirmative, noting 

the high importance of the quality of not only practical classes con-

ducted at the university's clinical bases, but also the quality of educa-

tional literature provided by the university in English [1-3], 25% an-

swered negatively.  
Among the factors hindering the formation of a high-quality 

choice by a student of his future specialty, concerns are most often 

expressed: surgical failure ï 30%, lack of experience ï 25%, physical 

fatigue ï 20%, responsibility to the patient ï 15%, employment diffi-

culties ï  10%.  
Thus, the quality of the choice of a future specialty by representa-

tives of the student (English-speaking) audience is determined mainly 

based on the characteristics of the medical specialty itself, while al-

most 60% of the factors contributing to and 90% of the factors hinder-

ing the choice are influenced by the educational space of the universi-

ty, including the highly appreciated participation of teachers in the 

mentoring process and the quality of educational literature created at 

the university on in English. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 
ʄʦʭʘʤʝʜ ʍʘʣʝʜ ɸʩʘʘʜ ɸʙʜʝʣʭʘʜʠ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
ʂʦʨʩʘʢʦʚʘ ʅʘʜʝʞʜʘ ɺʠʪʘʣʴʝʚʥʘ ï  ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʦʬʪʘʣʴʤʦʣʦʛʠʠ ʠ 

ʦʪʦʣʘʨʠʥʛʦʣʦʛʠʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷ-

ʥʦʚʘ. 
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 ɸ.ʄ. ʅʝʛʤʘʪʦʚʘ, ʊ.ʖ. ʉʪʝʧʘʥʦʚʘ 
ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ɸʈʊɽʈʀɸʃʔʅʆɽ ɼɸɺʃɽʅʀɽ ʇʈʀ ɹʆʃɽɿʅʗʍ 

 ʄʆʏɽɺʓɼɽʃʀʊɽʃʔʅʆɻʆ ʊʈɸʂʊɸ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʢʦʣʝʙʘʥʠʡ 

ʫʨʦʚʥʝʡ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ɸɼ) ʫ ʜʝʪʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʫʨʦʣʦʛʠ-

ʯʝʩʢʠʤʠ ʠ ʥʝʬʨʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝ-

ʥʦ ʥʘ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʩʠʩʪʦʣʠʯʝʩʢʦʤ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʤ ʘʨʪʝ-

ʨʠʘʣʴʥʦʤ ʜʘʚʣʝʥʠʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʧʦ 

ʜʠʘʛʥʦʟʘʤ ʠ ʘʥʘʣʠʟʦʤ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ɸɼ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʧʘʪʦʣʦʛʠʠ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʯʝʢ 

ʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʚ ʨʘʤʢʘʭ ʛʦʩʧʠʪʘʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʥʘ ʫʨʦʚʝʥʴ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ. ʈʘʙʦʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʜʘʥʥʳʭ, ʩʦ-

ʙʨʘʥʥʳʭ ʚ ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʝʬʨʦʣʦʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʷʭ, ʛʜʝ ʧʨʦʠʟ-

ʚʦʜʠʣʠʩʴ ʝʞʝʜʥʝʚʥʳʝ ʠʟʤʝʨʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʝʜʠʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠ 

ʨʘʟʤʘʭʘ ʧʦʢʘʟʘʪʝʣʝʡ ɸɼ ʫ ʜʚʫʭ ʛʨʫʧʧ ʧʘʮʠʝʥʪʦʚ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦ-

ʯʝʢ ʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ. 
ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʠ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʫ ʜʝʪʝʡ ʩ ʧʘʪʦʣʦʛʠʷʤʠ ʤʦʯʝʚʳ-

ʚʦʜʷʱʠʭ ʧʫʪʝʡ ʦʢʘʟʘʣʦʩʴ ʚʳʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ, ʩʪʨʘʜʘ-

ʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʯʝʢ. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʘʨʪʝʨʠʘʣʴ-

ʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʟʘʙʦʣʝʚʘʥʠʷ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʘʜʝʢʚʘʪʥʦʡ ʜʠʘʛʥʦ-

ʩʪʠʢʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʣʝʯʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʯʝʚʳʜʝ-

ʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫ ʜʝʪʝʡ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʫʨʦʣʦʛʠʷ, ʥʝʬʨʦʣʦʛʠʷ, 

ʜʝʪʠ, ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ. 
 

 A.M. Negmatova, T.Yu. Stepanova  
Chuvash State University named after I.N. Ulyanova 

 

BLOOD PRESSURE IN DISEASES OF THE URINARY TRACT  
 

Abstract. This article addresses the issue of fluctuations in blood pres-

sure levels in children suffering from urological and nephrological diseases. 
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The study is aimed at collecting and analyzing data on systolic and diastolic 

blood pressure in patients, followed by classification by diagnosis and anal-

ysis of the relevance of blood pressure indicators for a particular pathology. 
The purpose of the study is to analyze the impact of kidney and uri-

nary tract diseases within the context of hospital treatment on the patientsô 

blood pressure levels. The work is based on data collected in urological and 

nephrological departments where daily blood pressure measurements were 

taken. The study includes a comparative analysis of median values and the 

range of blood pressure indicators in two groups of patients with kidney 

and urinary tract diseases. 
Preliminary results show that both systolic and diastolic blood pres-

sures in children with urinary tract pathologies were higher compared to 

patients suffering from kidney diseases. These findings may indicate differ-

ent pathophysiological mechanisms affecting blood pressure depending on 

the type of disease. 
The study also emphasizes the importance of adequate diagnosis and 

an individual approach to the treatment of diseases of the urinary system in 

children to control and prevent the development of arterial hypertension. 
Key words: blood pressure, urology, nephrology, children, kidney 

diseases. 
 

ɸʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ (ɸɼ) ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʠʘʛʥʦ-

ʩʪʠʢʝ ʠ ʤʦʥʠʪʦʨʠʥʛʝ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʧʘʪʦʣʦ-

ʛʠʠ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʥʠʤʘʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʟʘ-

ʙʦʣʝʚʘʥʠʷʤʠ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʫʨʦʚ-

ʥʝʡ ɸɼ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʝʞʝʜʥʝʚʥʳʭ 

ʜʘʥʥʳʭ ʦʙ ʘʨʪʝʨʠʘʣʴʥʦʤ ʜʘʚʣʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʫʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʥʝʬʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʡ, ʚʳʷʚʣʝʥʠʠ ʪʝʭ, ʢʪʦ ʧʦʢʘʟʳʚʘʝʪ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʭ ʧʦ ʜʠʘʛʥʦ-

ʟʘʤ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ʋʯʠʪʳʚʘʣʠʩʴ 

ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ ʫʨʦʚʥʝʡ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ 

ɸɼ, ʧʦʣ, ʚʦʟʨʘʩʪ, ʦʩʥʦʚʥʦʡ ʜʠʘʛʥʦʟ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʧʘʪʦʣʦ-

ʛʠʠ. 

ʄʝʜʠʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʦʟʨʘʩʪʘ ʫ ʜʝʚʦʯʝʢ ï 13 ʣʝʪ, ʫ ʤʘʣʴʯʠʢʦʚ - 

15 ʣʝʪ. ʆʙʱʘʷ ʤʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ ï 14 ʣʝʪ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʦ-

ʣʫ ʩʦʩʪʘʚʠʣʦ: ʤʘʣʴʯʠʢʦʚ 55%, ʜʝʚʦʯʝʢ 45%. 
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ʄʝʜʠʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝ-

ʥʠʷ (ʉɸɼ) ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʪʦʣʦʛʠʷʤʠ ʧʦʯʝʢ ʩʦʩʪʘʚʣʷʝʪ 120 ʤʤ 

ʨʪ. ʩʪ., ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʪʦʣʦʛʠʷʤʠ ʤʦʯʝʚʳʭ ʧʫʪʝʡ 

124 ʤʤ ʨʪ. ʩʪ. 
ʄʝʜʠʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚ-

ʣʝʥʠʷ (ɼɸɼ) ʩʦʩʪʘʚʣʷʝʪ 68 ʤʤ ʨʪ. ʩʪ. ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʪʦʣʦʛʠʷ-

ʤʠ ʧʦʯʝʢ ʠ 76 ʤʤ ʨʪ. ʩʪ. ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʤʦʯʝʚʳʭ 

ʧʫʪʝʡ. 
ɼʘʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʚʣʠʷʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʝʡ ʩʠ-

ʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʜʦʙʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʞʝʪ 

ʷʚʣʷʪʴʩʷ ʘʢʪʠʚʘʮʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ 

ʮʠʨʢʫʣʠʨʫʶʱʠʤʠ ʤʝʜʠʘʪʦʨʘʤʠ ʚʦʩʧʘʣʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʠʟʤʝʥʝʥʠʶ ʪʦʥʫʩʘ ʩʦʩʫʜʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝ-

ʥʠʷ. ʊʘʢʞʝ ʤʦʞʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʘʢʪʠʚʘʮʠʷ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚ-

ʥʦʡ ʩʠʩʪʝʤʳ ʚ ʦʪʚʝʪ ʥʘ ʠʥʬʝʢʮʠʦʥʥʳʝ ʘʛʝʥʪʳ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ 

ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ, ʚʝʜʫʱʘʷ ʢ ʧʦʚʳʰʝʥʠʶ ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ 

ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʩʦʩʫʜʠʩʪʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʯʪʦ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ.[1,2] ʅʝ ʠʩʢʣʶʯʘ-

ʶʪʩʷ ʵʥʜʦʢʨʠʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʛʜʘ ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ 

ʧʫʪʝʡ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-

ʘʣʴʜʦʩʪʝʨʦʥʦʚʫʶ ʩʠʩʪʝʤʫ, ʢʣʶʯʝʚʦʡ ʨʝʛʫʣʷʪʦʨ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʛʜʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʩʪʨʝʩʩʦʚʘʷ ʨʝʘʢʮʠʷ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʫʩʠʣʝʥʠʶ ʩʠʥʪʝʟʘ ʨʝʥʠʥʘ ʠ ʘʥʛʠʦʪʝʥʟʠʥʘ, ʯʪʦ 

ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ.[2,3] ʆʪʩʫʪʩʪʚʠʝ 

ʧʦʚʳʰʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʦʯʝʢ ʫ 

ʜʝʪʝʡ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʣʝʯʝʥʠʷ ʚʦ 

ʚʨʝʤʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʠ ʘʜʝʢʚʘʪʥʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʝʡ, 

ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʛʜʘ ʘʢʪʠʚʥʳʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʦʥ-

ʪʨʦʣʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ 

ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʨʦʮʝʥʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʙʨʦ-

ʩʘ ʫʨʦʚʥʝʡ ɸɼ ʦʪ ʤʝʜʠʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨ-

ʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʤʦʯʝʚʳʚʦ-

ʜʷʱʠʭ ʧʫʪʝʡ ʩʦʩʪʘʚʣʷʝʪ +25,6%, ʘ ʜʣʷ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠ-

ʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ +25,7%, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ 
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ʧʘʪʦʣʦʛʠʷʤʠ ʧʦʯʝʢ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʣʷʶʪ +23,81% ʜʣʷ ʩʠ-

ʩʪʦʣʠʯʝʩʢʦʛʦ ʠ +23,66% ʜʣʷ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ  ʩʭʦʞʝʡ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʯʠʚʦ-

ʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʢʘʞʜʦʡ ʛʨʫʧ-

ʧʳ. 
ʀʟ 246 ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʘʨʭʠʚʥʳʭ ʟʘʧʠʩʝʡ ʣʠʰʴ 32 ʦʪʦʙʨʘʥ-

ʥʳʭ ʧʘʮʠʝʥʪʦʚ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ (13%) ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʠ ʢ ʧʦ-

ʚʳʰʝʥʠʶ ɸɼ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʩʭʦʜʘʭ 

ʙʦʣʴʰʠʥʩʪʚʘ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ. 
ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʚʣʠʷʥʠʷ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʥʘ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ. 
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ʋʃʔʊʈɸɿɺʋʂʆɺʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ɻɽʇɸʊʆʇɸʅʂʈɽ-

ɸʊʆ-ɼʋʆɼɽʅɸʃʔʅʆʁ ɿʆʅʓ ʇʈʀ ɼɽʉʊʈʋʂʊʀɺʅʆʄ ʍʆ-

ʃɽʎʀʉʊʀʊɽ  
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʋɿʀ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠ ʦʩʪʨʦʤ ʜʝʩʪʨʫʢʪʠʚʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʠ ʯʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʀʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʫ 127 ʙʦʣʴʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʞʝʣʯʥʦʤ ʧʫʟʳʨʝ ʠ ʧʦʜ-

ʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ. ɺʳʚʦʜʳ ʩʜʝʣʘʥʳ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʋɿʀ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʢʦʥʢʨʝʤʝʥʪʳ, ʜʚʦʡʥʦʡ 

ʢʦʥʪʫʨ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ, ʫʚʝʣʠʯʝʥʥʳʡ ʞʝʣʯʥʳʡ ʧʫʟʳʨʴ.  
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ULTRASOUND EXAMINATION OF THE HEPATOPANCRE-

ATIC -DUODENAL ZONE IN DESTRUCTIVE CHOLECYSTITIS  
 

Abstract. The article considers the effectiveness of ultrasound diag-

nostics in acute destructive cholecystitis and the frequency of occurrence of 

this disease in various forms of inflammatory process. The results of the 

study conducted in 127 patients with various changes in the gallbladder and 

pancreas are presented. Conclusions are drawn on the basis of the study and 

statistical data. 
Key words: ultrasound examination, concrements, double contour 

gallbladder, enlarged gallbladder.  
 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʙʦʣʴʥʳʭ ʩ ʦʩʪʨʳʤ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ ʦʪʚʦʜʠʪʩʷ 

ʋɿʀ. ʉ ʧʦʤʦʱʴʶ ʋɿʀ ʦʙʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʢʦʥʩʪʘ-

ʪʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʢʦʥʢʨʝʤʝʥʪʦʚ ʚ ʞʝʣʯʥʦʤ ʧʫʟʳʨʝ, ʥʦ ʠ ʚʳ-

ʷʚʠʪʴ ʧʨʠʟʥʘʢʠ ʛʠʧʝʨʪʝʥʟʠʠ ʚ ʞʝʣʯʝʚʳʚʦʜʷʱʝʡ ʩʠʩʪʝʤʝ, ʚʦʩʧʘ-

ʣʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʝʡ. 
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ʎʝʣʴ ʨʘʙʦʪʳ: ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  ʧʨʠʤʝʥʝʥʠʷ 

ʋɿʀ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ʦʩʪʨʦʛʦ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʭʦʣʝʮʠ-

ʩʪʠʪʘ.  
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʦʣʦ-

ʞʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ, ʧʦ-

ʩʪʫʧʠʚʰʠʭ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʚ ʵʢʩʪʨʝʥʥʦʤ ʧʦʨʷʜʢʝ ʩ 

2018-2021ʛʛ. 
ʇʨʠ ʨʘʟʜʝʣʝʥʠʠ ʙʦʣʴʥʳʭ ʧʦ ʧʦʣʫ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʞʝʥʱʠ-

ʥʳ ʩʦʩʪʘʚʠʣʠ 127 ʙʦʣʴʥʳʭ, ʘ ʤʫʞʯʠʥ ʙʳʣʦ 33 ʯʝʣ., ʪ.ʝ. ʚ 4 ʨʘʟʘ 

ʤʝʥʴʰʝ ʞʝʥʱʠʥ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʥʦʰʝʥʠʝ 1:4. ɾʝʥʱʠʥʳ 

ʩʦʩʪʘʚʠʣʠ 73,7%, ʘ ʤʫʞʯʠʥʳ 26,3%.  
ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʙʦʣʴʥʳʭ, ʫ ʢʦʪʦʨʳʭ ʧʦʜʪʚʝʨʜʠʣʩʷ ʜʠʘ-

ʛʥʦʟ ʦʩʪʨʦʛʦ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ, ʚʳʷʚʠʣʦʩʴ, ʯʪʦ ʟʘʙʦ-

ʣʝʚʘʝʤʦʩʪʴ ʞʝʣʯʥʦʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʨʝʜʠ 

ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩʣʘ 
ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʩʣʝ  ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ,  ʠʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ 58 ʙʦʣʴʥʳʭ (37%) ʜʠʘʛʥʦʟ ʦʩʪʨʳʡ ʭʦʣʝʮʠ-

ʩʪʠʪ ʙʳʣ ʩʥʷʪ, ʫ 102ʙʦʣʴʥʳʭ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 63% ʦʪ ʚʩʝʭ ʧʦʩʪʫ-

ʧʠʚʰʠʭ ʙʦʣʴʥʳʭ, ʜʠʘʛʥʦʟ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ. 
ʋɿʀ - ʵʪʦ ʦʙʷʟʘʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʛʦ ʦʙ-

ʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ɾʂɹ ʠ ʝʛʦ ʧʨʦʚʝʜʝʥʠʝ ʚʩʝʤ ʙʦʣʴʥʳʤ ʜʦ 

ʦʧʝʨʘʮʠʠ ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʥʘʪʦʱʘʢ, ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʤʝʪʦʜʠʢʝ ʦʩʤʦʪʨʘ ʛʝʧʘʪʦʧʘʥʢʨʝʘʪʦ-ʜʫʦʜʝʥʘʣʴʥʦʡ ʟʦʥʳ ʥʘ ʫʣʴ-

ʪʨʘʟʚʫʢʦʚʦʤ ʩʢʘʥʝʨʝ 1160 Aloka ç Vlexusè (ʗʧʦ-

ʥʠʷ),ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ ʚʨʝʤʝʥʠ.  
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʤʠ ʙʳʣ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥ ʤʝʪʦʜ ʫʣʴʪʨʘʟʚʫ-

ʢʦʚʦʛʦ  ʦʙʩʣʝʜʦʚʘʥʠʷ ʛʝʧʘʪʦʧʘʥʢʨʝʘʪʦ-ʜʫʦʜʝʥʘʣʴʥʦʡ ʟʦʥʳ. ɼʣʷ 

ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʠʙʦʨ ï 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʢʘʥʝʨ 1160 Aloka ç Vlexusè (ʗʧʦʥʠʷ), ʙʣʘʛʦʜʘ-

ʨʷ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʨʘʟʣʠʯʥʳʝ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʧʨʦʮʝʩ-

ʩʳ ʚ ʞʝʣʯʝʚʳʚʦʜʷʱʝʡ ʩʠʩʪʝʤʝ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʮʝʜʫʨʳ ʠʩʩʣʝ-

ʜʫʶʪʩʷ: ʞʝʣʯʥʳʡ ʧʫʟʳʨʴ, ʦʙʱʠʡ ʞʝʣʯʥʳʡ ʧʨʦʪʦʢ, ʧʝʯʝʥʴ, ʧʦʜ-

ʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ.  
ʄʝʪʦʜʠʢʘ: ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ ʚʦʣʥʳ, ʦʪʨʘʞʘʷʩʴ ʦʪ ʛʨʘʥʠʮ 

ʪʢʘʥʝʡ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʧʦʤʦʛʘʶʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʨʦʜʫ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ ʠ ʨʘʩʧʦʟʥʘʪʴ ʧʣʦʪʥʳʝ ʦʙ-
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ʨʘʟʦʚʘʥʠʷ (ʢʦʥʢʨʝʤʝʥʪʳ) ʦʪ ʧʦʣʦʩʪʝʡ ʩ ʞʠʜʢʦʡ ʩʨʝʜʦʡ (ʘʙʩʮʝʩ-

ʩʳ). 
ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʧʘʪʦʧʘʥ-

ʢʨʝʘʪʦ-ʜʫʦʜʝʥʘʣʴʥʦʡ ʟʦʥʳ ʫ 127 ʙʦʣʴʥʳʭ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘ-

ʟʚʫʢʦʚʦʛʦ ʩʢʘʥʝʨʝ 1160 Aloka ç Vlexusè (ʗʧʦʥʠʷ).  
ʆ ʪʦʤ, ʢʘʢ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ  ʩʠʤʧʪʦʤʳ ʧʨʠ ʨʘʟʥʳʭ ʚʠʜʘʭ 

ʠʟʤʝʥʝʥʠʷ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ  ʪʘʙʣʠʮʝ. 
 

 
ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʢʦʥʢʨʝʤʝʥʪʳ ʚ ʞʝʣʯʥʦʤ ʧʫʟʳʨʝ ʦʙ-

ʥʘʨʫʞʝʥʳ ʚ 87 ʧʨʦʮʝʥʪʘʭ ʩʣʫʯʘʝʚ.  
ʇʨʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʦʩʪʨʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ ʦʥʠ ʚʩʪʨʝʯʘ-

ʣʠʩʴ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʥʪʘʭ: ʧʨʠ ʛʘʥʛʨʝʥʦʟʥʦʤ ʦʙʥʘʨʫʞʝʥʦ 21 

ʩʣʫʯʘʝʚ (95,4%), ʧʨʠ ʬʣʝʛʤʦʥʦʟʥʦʤ - 50 (96%), ʢʘʪʘʨʘʣʴʥʦʤ - 28 

(100%) ʩʣʫʯʘʝʚ.  
ʂʦʥʢʨʝʤʝʥʪʳ ʚ ʭʦʣʝʜʦʭʝ ʦʙʥʘʨʫʞʝʥʳ ʧʨʠ ʬʣʝʛʤʦʥʦʟʥʦʤ 

ʭʦʣʝʮʠʩʪʠʪʝ ʚ 9 ʩʣʫʯʘʷʭ(17, 3) ʠ ʧʨʠ ʛʘʥʛʨʝʥʦʟʥʦʤ ʚ 9(40, 9%) 

ʩʣʫʯʘʝʚ. ʇʨʠ ʭʦʣʝʜʦʭʦʣʠʪʠʘʟʝ  ʪʝʯʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʫʩʫʛʫʙʣʷʣʦʩʴ,  ʧʨʠʩʦʝʜʠʥʠʚʰʠʤʩʷ ʭʦʣʘʥʛʠʪʦʤ ʚ 50% ʩʣʫ-

ʯʘʝʚ. ʅʘ ʋɿʀ ʢʘʨʪʠʥʝ ʫʚʝʣʠʯʝʥʥʳʡ ʞʝʣʯʥʳʡ ʧʫʟʳʨʴ ʦʙʥʘʨʫʞʠ-

ʚʘʣʩʷ ʧʨʠ ʬʣʝʛʤʦʥʦʟʥʦʤ 80,7% ʧʨʦʮʝʥʪʦʚ, ʧʨʠ ʛʘʥʛʨʝʥʦʟʥʦʤ -

80, 9% ʠ ʧʨʠ ʢʘʪʘʨʘʣʴʥʦʤ -53, 5% ʩʣʫʯʘʝʚ. ɼʚʦʡʥʦʡ ʢʦʥʪʫʨ 

ʞʸʣʯʥʦʛʦ ʧʫʟʳʨʷ ʦʙʥʘʨʫʞʝʥ ʫ 2-ʭ ʙʦʣʴʥʳʭ, ʠ ʫ ʥʠʭ ʞʝ ʧʨʠ ʙʘʢ-
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ʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʞʸʣʯʠ ʚʳʩʝʷʥʳ ʘʥʘʵʨʦʙʳ - ʢʣʦ-

ʩʪʨʠʜʠʠ.  
ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʋɿʀ ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʧʦʜ-

ʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ.  
ɼʠʬʬʫʟʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʥʘʙʣʶʜʘʣʦʩʴ 

ʧʨʠ ʢʘʪʘʨʘʣʴʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʫ 3-ʭ ʙʦʣʴʥʳʭ (10, 7%), ʧʨʠ 

ʬʣʝʛʤʦʥʦʟʥʦʤ ï 15 ʩʣʫʯʘʷʭ (28, 8%), ʧʨʠ ʛʘʥʛʨʝʥʦʟʥʦʤ ʭʦʣʝʮʠ-

ʩʪʠʪʝ ʫ 7 ʧʘʮʠʝʥʪʦʚ(30, 4%). 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʥʘʰʠʭ ʜʘʥʥʳʭ, ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʝ ʙʦʣʴʰʝ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʛʘʥʛʨʝʥʦʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ, ʯʝʤ 

ʧʨʠ 2-ʭ ʜʨʫʛʠʭ ʬʦʨʤʘʭ.  
ʈʘʩʰʠʨʝʥʠʝ ʭʦʣʝʜʦʭʘ ʥʘ ʋɿʀ ʥʝ ʚʩʝʛʜʘ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʥʘʣʠʯʠʝ ʚ ʥʸʤ ʢʦʥʢʨʝʤʝʥʪʦʚ. ʊʘʢ, ʧʨʠ ʬʣʝʛʤʦʥʦʟʥʦʤ ʭʦʣʝʮʠ-

ʩʪʠʪʝ ʨʘʩʰʠʨʝʥʥʳʡ ʭʦʣʝʜʦʭ ʦʙʥʘʨʫʞʝʥ 11 ʨʘʟ, ʘ ʢʦʥʢʨʝʤʝʥʪʦʚ 

ï 6 ʩʣʫʯʘʝʚ, ʧʨʠ ʛʘʥʛʨʝʥʦʟʥʦʤ ʭʦʣʝʮʠʩʪʠʪʝ ʭʦʣʝʜʦʭ ʙʳʣ ʨʘʩʰʠ-

ʨʝʥ ʚ 8 ʩʣʫʯʘʷʭ, ʘ ʢʦʥʢʨʝʤʝʥʪʳ ʚ ʥʸʤ ʚ 7 ʩʣʫʯʘʷʭ.  
ɼʘʥʥʳʝ ʋɿʀ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʚʝʨʠʬʠʮʠʨʦʚʘʥ-

ʥʳʭ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ, ʘ ʪʘʢʞʝ ʧʦ ʜʘʥʥʳʤ ʢʣʠʥʠʢʦ-

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ: ʋɿʀ ʛʝʧʘʪʦʧʘʥʢʨʝʘʪʦ-ʜʫʦʜʝʥʘʣʴʥʦʡ ʟʦʥʳ 

ʧʨʠ ʭʦʣʝʮʠʩʪʠʪʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ  ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ 

ʦʙʩʣʝʜʦʚʘʥʠʝ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ 

ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ, ʩʦʩʪʦʷʥʠʝ ʩʪʝʥʦʢ ʞʝʣʯ-

ʥʦʛʦ ʧʫʟʳʨʷ ʠ  ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʘ ʪʘʢʞʝ  ʚʳʷʚʠʪʴ ʠʭ ʦʙ-

ʩʪʨʫʢʮʠʶ.  
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ 
ʇʝʪʨʦʚʘ ɸʥʘʩʪʘʩʠʷ ɸʥʘʪʦʣʴʝʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ.ʋʣʴʷʥʦʚʘ. 
ʉʝʨʛʝʝʚʘ ʀʨʠʥʘ ʈʫʜʦʣʴʬʦʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʏʫ-

ʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ.ʋʣʴʷʥʦʚʘ. 
 

 

ɸ.ɸ. ʍʫʩʘʠʥʦʚʘ  
ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 
ʇʆʀʉʂ ʅʆɺʓʍ ʌʃʋʆʈɽʉʎɽʅʊʅʓʍ ʄɽʊʆʂ ɸʄʀʃʆʀ-

ɼɸ ɺ ʈʗɼʋ ʊʀɽʅʆʇʀʈʀɼʀʅʆɺ 
 

ɸʥʥʦʪʘʮʠʷ. ʅʘʙʦʨ ʢʨʘʩʠʪʝʣʝʡ, ʜʦʩʪʘʪʦʯʥʦ ʩʧʝʮʠʬʠʯʥʳʭ ʢ ʘʤʠ-

ʣʦʠʜʫ, ʦʛʨʘʥʠʯʝʥ ʪʨʝʤʷ ʚʝʱʝʩʪʚʘʤʠ - ʢʦʥʛʦ ʢʨʘʩʥʳʡ ʠ ʪʠʦʬʣʘʚʠʥʳ T 

ʠ S, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʎʝʣʴ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʥʝʢʦʪʦʨʳʝ ʩʦʝʜʠʥʝʥʠʷ ʪʠʝʥʦʧʠʨʠʜʠʥʦʚʦʛʦ ʨʷʜ ʢʘʢ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʬʣʶʦʨʦʬʦʨʳ, ʪʨʦʧʥʳʝ ʢ ʘʤʠʣʦʠʜʫ. ʄʝʪʦʜʳ ʠ ʤʘʪʝ-

ʨʠʘʣʳ. ʉʦʝʜʠʥʝʥʠʷ ʪʠʝʥʦʧʠʨʠʜʠʥʦʚʦʛʦ ʨʷʜʘ ʪʠʦʛʨʠʥ, ɸ72, ɸ144, 

ɸ430 ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʏɻʋ ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘ. ʈʘʩʪʚʦʨʳ 0,1% ʪʠʦʛʨʠʥʘ, ɸ72, 

ɸ144, ɸ430 ʚ 100% ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʦʢʨʘʰʠʚʘ-

ʥʠʷ ʩʨʝʟʦʚ ʧʦʯʢʠ ʠ ʩʝʣʝʟʝʥʢʠ ʩʣʫʯʘʡʥʦʛʦ ʧʦʛʠʙʰʝʛʦ ʯʝʣʦʚʝʢʘ (ʢʦʥ-

ʪʨʦʣʴ) ʠ ʫʤʝʨʰʝʛʦ ʦʪ ʩʠʩʪʝʤʥʦʛʦ ʘʤʠʣʦʠʜʦʟʘ. ɺʨʝʤʷ ʦʢʨʘʰʠʚʘʥʠʷ 

ʪʠʦʛʨʠʥʦʤ ï 10 ʤʠʥ., ɸ72, ɸ144, ɸ430 - 24 ʯʘʩʘ. ʆʙʝʟʣʠʯʝʥʥʳʝ ʧʨʝʧʘ-

ʨʘʪʳ ʦʨʛʘʥʦʚ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʤ ʙʶʨʦ ʩʫʜʝʙʥʦ-

ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʄʠʥʟʜʨʘʚʘ ʏʫʚʘʰʠʠ. ʈʝʟʫʣʴʪʘʪʳ. ʊʨʦʧʥʳ-

ʤʠ ʢ ʘʤʠʣʦʠʜʫ ʦʢʘʟʘʣʠʩʴ ʧʨʝʧʘʨʘʪʳ ʪʠʦʛʨʠʥ (ʟʝʣʝʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ 

=523 ʥʤ ʩʨʝʟʦʚ ʦʨʛʘʥʦʚ ʙʦʣʴʥʦʛʦ ʘʤʠʣʦʠʜʦʟʦʤ) ʠ ɸ430 (ʟʦʣʦʪʠʩʪʦ-

ʞʸʣʪʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʩʨʝʟʦʚ ʙʝʟ ʘʤʠʣʦʠʜʘ ʠ ʞʝʣʪʦ-ʦʨʘʥʞʝʚʦʝ ʦʢʨʘʰʠ-

ʚʘʥʠʝ =534 ʥʤ ʩʨʝʟʦʚ ʦʨʛʘʥʦʚ ʙʦʣʴʥʦʛʦ ʘʤʠʣʦʠʜʦʟʦʤ ï ʙʘʪʦʭʨʦʤʥʳʡ 

ʩʜʚʠʛ). ɺʳʚʦʜʳ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʣʴʥʝʡʰʝʛʦ ʩʠʥʪʝʟʘ 

ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʷ ʩʦʝʜʠʥʝʥʠʷ ʪʠʦʛʨʠʥ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʝʛʦ 

ʩʪʨʫʢʪʫʨʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʭʨʦʤʦʬʦʨʤʥʳʭ ʛʨʫʧʧ, ʩʧʦʩʦʙʥʳʭ ʩʤʝ-

ʩʪʠʪʴ ʩʚʝʯʝʥʠʝ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʭ ʚ ʢʨʘʩʥʫʶ, ʣʠʙʦ ʩʠʥʶʶ ʩʪʦʨʦʥʫ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʥʳʡ  ʘʤʠʣʦʠʜʦʟ, ʬʣʫʦʨʝʩʮʝʥʮʠʷ, ʪʠʝʥ-

ʦʧʠʨʠʜʠʥʳ  
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SEARCH FOR NEW FLUORESCENT AMYLOID LABELS IN 

THE RANGE OF THIENOPYRIDINES  
 

Abstract. The set of dyes sufficiently specific to amyloid is limited to 

three substances ï congo red and thioflavins T and S, which are not pro-

duced in the Russian Federation. The study aims. To study some com-

pounds of thienopyridine series as promising fluorophores tropic to amy-

loid. Methods and materials. Compounds of thienopyridine series thi-

ogrin, A72, A144, A430 were provided for the study by the staff of the 

Chemistry Department of I.N. Ulyanov Czech State University. Solutions 

of 0.1% thiogrin, A72, A144, A430 in 100% dimethyl sulfoxide were used 

for staining of kidney and spleen slices of randomly dead person (control) 

and those who died of systemic amyloidosis. Thiogrin staining time was 10 

minutes, A72, A144, A430 ï 24 hours. The impersonal organ prepa- rates 

were provided by the Republican Forensic Medical Expertise Bureau of the 

Ministry of Health of Chuvashia. Results. Thiogrin (green staining =523 

nm of organ slices of amyloidosis patient) and A430 (golden yellow stain-

ing of slices without amyloid and yellow-orange staining =534 nm of 

organ slices of amyloidosis patient ï bathochromic shift) were found to be 

tropic to amyloid.  Conclusions. A promising direction for further synthesis 

is modification of thiogrin compound by introduction of additional chromo-

form groups into its structure, which can shift the luminescence of its deriv-

atives to the red or blue side. 
Key words: systemic amyloidosis, fluorescence, thienopyridines 
 

ɼʠʘʛʥʦʩʪʠʢʘ ʘʤʠʣʦʠʜʦʟʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʦʢʨʘʰʠʚʘʥʠʠ ʩʨʝʟʦʚ 

ʢʦʥʛʦ-ʢʨʘʩʥʳʤ, ʦʩʪʘʶʱʠʤʩʷ ʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ ʚ ʜʠʘʛʥʦʩʪʠʢʝ 

ʘʤʠʣʦʠʜʦʟʦʚ [6], ʥʝ ʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʨʷʜʘ ʜʨʫʛʠʭ, ʪʨʦʧʥʳʭ ʢ 

ʘʤʠʣʦʠʜʫ ʢʨʘʩʠʪʝʣʝʡ ʠ ʘʥʪʠʪʝʣ ʜʣʷ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʠʷ ʘʤʠʣʦʠʜʘ. ʇʨʠ ʵʪʦʤ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝ-

ʩʢʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʚ ʢʣʠʥʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʘʤʠʣʦʠʜʦʟʘ, ʘ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʠʧʘ ʘʤʠʣʦʠʜʘ - ɸɸ-, AL-, A -, 

ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ [1]. ɹʦʣʝʝ ʪʦʛʦ, ʥʝʢʦʪʦ-

ʨʳʝ ʘʚʪʦʨʳ ʢʘʪʝʛʦʨʠʯʥʦ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ: çɸʤʠʣʦʠʜʦʟ ʜʠʘʛʥʦ-

ʩʪʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ. ʅʠʢʘʢʠʝ ʢʣʠʥʠʯʝʩʢʠʝ, ʨʘ-

ʜʠʦʣʦʛʠʯʝʩʢʠʝ ʠʣʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʥʝ ʤʦʛʫʪ ʟʘʤʝʥʠʪʴ 

ʜʘʥʥʳʭ ʧʘʪʦʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷè [2]. ɺʪʦʨʳʤʠ ʧʦ 
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ʯʘʩʪʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʘʩʠʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʬʣʫʦʨʦʬʦʨʳ 

ʪʠʦʬʣʘʚʠʥʳ ʊ ʠ S [7]. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʛʝʥ-

ʮʠʘʥʚʠʦʣʝʪʘ (ʤʝʪʘʭʨʦʤʘʟʠʷ ʧʨʠ ʩʚʷʟʳʚʘʥʠʠ ʩ ʘʤʠʣʦʠʜʦʤ) ʠ ʨʷ-

ʜʘ ʜʨʫʛʠʭ ʢʨʘʩʠʪʝʣʝʡ, ʥʝ ʧʦʣʫʯʠʚʰʠʭ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʩʚʷʟʠ ʩ ʥʠʟʢʦʡ ʩʝʣʝʢʪʠʚʥʦʩʪʴʶ ʢ ʘʤʠʣʦʠʜʫ ʠ ʯʘʩʪʳʤ ʧʦʣʫʯʝʥʠ-

ʝʤ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ: ʘʣʴʮʠʘʥʦʚʳʡ ʩʠʥʠʡ, ʪʦ-

ʣʫʠʜʠʥʦʚʳʡ ʩʠʥʠʡ, ʤʝʪʠʣʦʚʳʡ ʬʠʦʣʝʪʦʚʳʡ, ʤʝʪʠʣʝʥʦʚʳʡ ʟʝʣʸ-

ʥʳʡ, ʵʦʟʠʥ Y, ʷʥʫʩ ʟʝʣʝʥʳʡ, ʧʠʨʦʥʠʥ, ʬʫʢʩʠʥ ʦʩʥʦʚʥʦʡ, 

ʥʝʡʪʨʘʣʴʥʳʡ ʢʨʘʩʥʳʡ [4]. ʂʨʦʤʝ ʪʦʛʦ, ʜʝʣʘʶʪʩʷ ʧʦʧʳʪʢʠ ʨʘʟʨʘ-

ʙʦʪʢʠ ʥʦʚʳʭ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʟʦʥʜʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦʜʠʬʠʢʘʮʠʡ 

ʢʦʥʛʦ ʢʨʘʩʥʦʛʦ [11] ʠ ʪʠʦʬʣʘʚʠʥʦʧʦʜʦʙʥʳʭ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ 

ʛʝʪʝʨʦʮʠʢʣʦʚ [3, 5, 8].  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʙʦʨ ʢʨʘʩʠʪʝʣʝʡ, ʜʦʩʪʘʪʦʯʥʦ ʩʧʝʮʠʬʠʯʥʳʭ 

ʢ ʘʤʠʣʦʠʜʫ, ʦʛʨʘʥʠʯʝʥ ʪʨʝʤʷ ʚʝʱʝʩʪʚʘʤʠ ï ʢʦʥʛʦ ʢʨʘʩʥʳʡ ʠ 

ʪʠʦʬʣʘʚʠʥʳ T ʠ S. ɹʦʣʝʝ ʪʦʛʦ, ʪʨʦʧʥʳʝ ʢ ʘʤʠʣʦʠʜʫ ʬʣʫʦʨʝʩ-

ʮʝʥʪʥʳʝ ʢʨʘʩʠʪʝʣʠ ʩʯʠʪʘʶʪʩʷ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʩʨʝʜʩʪʚʘ-

ʤʠ ʜʠʘʛʥʦʩʪʠʢʠ ʘʤʠʣʦʠʜʦʟʦʚ [10]. ʅʘ ʭʠʤʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ 

ʌɻɹʆʋ ɺʆ çʏɻʋ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘè ʩʠʥʪʝʟʠʨʦʚʘʥ ʨʷʜ 

ʬʣʫʦʨʦʬʦʨʦʚ ʪʠʝʥʦʧʠʨʠʜʠʥʦʚʦʛʦ ʨʷʜʘ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʥʘʤʠ 

ʙʳʣʘ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʢʘʢ ʬʣʫʦʨʝʩʮʝʥʪʥʳʝ 

ʤʝʪʢʠ ʘʤʠʣʦʠʜʘ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʥʝʢʦʪʦʨʳʝ ʩʦʝʜʠʥʝʥʠʷ ʪʠʝʥ-

ʦʧʠʨʠʜʠʥʦʚʦʛʦ ʨʷʜ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʬʣʶʦʨʦʬʦʨʳ, ʪʨʦʧʥʳʝ ʢ 

ʘʤʠʣʦʠʜʫ. 
ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
1. ʇʦʜʦʙʨʘʪʴ ʤʝʪʦʜʠʢʫ ʦʢʨʘʰʠʚʘʥʠʷ ʩʨʝʟʦʚ ʦʨʛʘʥʦʚ ʯʝʣʦ-

ʚʝʢʘ, ʧʦʨʘʞʸʥʥʳʭ ʘʤʠʣʦʠʜʦʟʦʤ; 
2. ʀʟʫʯʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʩ ʧʦ-

ʤʦʱʴʶ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ; 
3. ɺʳʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʭʠʤʠʢʘʤ ʩʠʥʪʝʪʠʢʘʤ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʜʠʟʘʡʥʘ ʩʪʨʫʢʪʫʨ ʪʠʝʥʦʧʠʨʠʜʠʥʦʚ, ʪʨʦʧʥʳʭ ʢ 

ʘʤʠʣʦʠʜʘʤ.  
ʄʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣʳ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 

ʦʙʝʟʣʠʯʝʥʥʳʝ 5 ʤʢʤ ʧʘʨʘʬʠʥʦʚʳʝ ʩʨʝʟʳ ʩʝʣʝʟʸʥʢʠ ʠ ʧʦʯʢʠ 

ʩʣʫʯʘʡʥʦ ʧʦʛʠʙʰʝʛʦ ʯʝʣʦʚʝʢʘ (ʢʦʥʪʨʦʣʴ) ʠ ʯʝʣʦʚʝʢʘ, ʧʦʛʠʙʰʝʛʦ 

ʦʪ ʩʠʩʪʝʤʥʦʛʦ ʘʤʠʣʦʠʜʦʟʘ (ʦʧʳʪ), ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʝ ʙʶʨʦ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʄʠʥ-
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ʟʜʨʘʚʘ ʏʫʚʘʰʠʠ, ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʦʪʦʨʦʛʦ ʜʠʘʛʥʦʟ ʩʠʩʪʝʤʥʦʛʦ 

ʘʤʠʣʦʠʜʦʟʘ ʙʳʣ ʧʦʜʪʚʝʨʞʜʸʥ. 
ʉʦʝʜʠʥʝʥʠʷ ʪʠʝʥʦʧʠʨʠʜʠʥʦʚʦʛʦ ʨʷʜʘ ʪʠʦʛʨʠʥ (ʵʪʠʣ 3,4-

ʜʠʘʤʠʥʦ-5-ʮʠʘʥʦ-6-(4-ʤʝʪʦʢʩʠʬʝʥʠʣ)ʪʠʝʥʦ[2,3-b]ʧʠʨʠʜʠʥ-2-

ʢʘʨʙʦ-ʢʩʠʣʘʪ), ɸ72 (ʵʪʠʣ 3-ʘʤʠʥʦ-4-ʮʠʘʥʦ-6-ʬʝʥʠʣʪʠʝʥʦ[2,3-

b]ʧʠʨʠʜʠʥ-2-ʢʘʨʙʦʢʩʠʣʘʪ), ɸ144 (ʵʪʠʣ 3-ʘʤʠʥʦ-4-ʮʠʘʥʦ-5-ʵʪʠʣ-

6-ʬʝʥʠʣʪʠʝʥʦ[2,3-b]ʧʠʨʠʜʠʥ-2-ʢʘʨʙʦʢʩʠʣʘʪ), ɸ430 (ʵʪʠʣ (E)-3-

ʘʤʠʥʦ-4-ʮʠʘʥʦ-8-(4-(ʜʠʬʝʥʠʣʘʤʠʥʦ)ʙʝʥʟʠʣʠʜʝʥ)-5,6,7,8-

ʪʝʪʨʘʛʠʜʨʦʪʠʝʥʦ[2,3-b]ʭʠʥʦʣʠʥ-2-ʢʘʨʙʦʢʩʠʣʘʪ) ʧʨʝʜʦʩʪʘʚʣʝʥʳ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʏɻʋ 

ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘ. ɺʩʝ ʢʨʘʩʠʪʝʣʠ ʨʘʩʪʚʦʨʷʣʠ ʚ 100% ʜʠʤʝʪʠʣ-

ʩʫʣʴʬʦʢʩʠʜʝ ʃʇ-ˉ(002968)-(ʈɻ-RU) ʠʟ ʨʘʩʯʸʪʘ 100 ʤʛ/100 ʤʣ 

(0,1% ʨʘʩʪʚʦʨ). ʆʢʨʘʰʠʚʘʥʠʝ ʪʠʦʛʨʠʥʦʤ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 

10 ʤʠʥ. ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʧʦʩʣʝ ʯʝʛʦ ʩʨʝʟʳ ʦʪʤʳʚʘʣʠ 

ʘʮʝʪʦʥʦʤ, ʟʘʪʝʤ ʥʘʩʳʱʘʣʠ ʚʦʜʦʡ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥ. ʟʘʪʝʤ ʤʠʢʨʦ-

ʩʢʦʧʠʨʦʚʘʣʠ ʥʘ ʣʶʤʠʥʝʩʮʝʥʪʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʃʶʤʘʤ-1ɸ. 
ʆʢʨʘʰʠʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘʤʠ ɸ72, ɸ144, ɸ430 ʧʨʦʚʦʜʠʣʠ ʚ 

ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʩʨʝʟʳ ʦʪʤʳʚʘʣʠ ʘʮʝʪʦʥʦʤ, ʟʘʪʝʤ 

ʥʘʩʳʱʘʣʠ ʚʦʜʦʡ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥ. ʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʣʠ ʥʘ ʣʶ-

ʤʠʥʝʩʮʝʥʪʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʃʶʤʘʤ-1ɸ. 
ʈʝʟʫʣʴʪʘʪʳ. ʇʘʪʪʝʨʥ ʩʚʝʯʝʥʠʷ ʩʨʝʟʦʚ, ʦʢʨʘʰʝʥʥʳʭ ʧʨʝʧʘ-

ʨʘʪʘʤʠ ɸ72 ʠ ɸ144 ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʘʪʪʝʨʥʘ ʘʫʪʦʬʣʫʦʨʝʩʮʝʥ-

ʮʠʠ ʢʘʢ ʢʦʥʪʨʦʣʴʥʳʭ ʩʨʝʟʦʚ, ʪʘʢ ʠ ʩʨʝʟʦʚ ʦʨʛʘʥʦʚ, ʧʦʨʘʞʸʥʥʳʭ 

ʘʤʠʣʦʠʜʦʟʦʤ. ʊʦ ʝʩʪʴ, ʩʦʝʜʠʥʝʥʠʷ ɸ72 ʠ ɸ144  ʥʝ ʧʨʦʷʚʠʣʠ 

ʩʨʦʜʩʪʚʘ ʥʠ ʢ ʘʤʠʣʦʠʜʫ, ʥʠ ʢ ʪʠʧʠʯʥʳʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ 

ʩʪʨʫʢʪʫʨʘʤ ʠʩʩʣʝʜʫʝʤʳʭ ʦʨʛʘʥʦʚ. ʉʨʝʟʳ ʧʦʨʘʞʸʥʥʦʡ ʘʤʠʣʦʠ-

ʜʦʟʦʤ ʩʝʣʝʟʸʥʢʠ, ʦʢʨʘʰʝʥʥʳʝ ʪʠʦʛʨʠʥʦʤ, ʬʣʫʦʨʝʩʮʠʨʫʶʪ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʠʥʪʝʥʩʠʚʥʝʝ, ʢʘʢ ʚ ʦʙʣʘʩʪʠ ʢʨʘʩʥʦʡ ʧʫʣʴʧʳ, ʪʘʢ ʠ 

ʢʘʧʩʫʣʘ ʩʝʣʝʟʸʥʢʠ. ɺ ʩʨʝʟʘʭ ʧʦʯʢʠ, ʧʦʨʘʞʸʥʥʦʡ ʘʤʠʣʦʠʜʦʟʦʤ,  

ʧʦʩʣʝ ʦʢʨʘʰʠʚʘʥʠʷ ʪʠʦʛʨʠʥʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʩʚʝʯʝ-

ʥʠʝ ʘʤʠʣʦʠʜʥʳʭ ʜʝʧʦʟʠʪʦʚ ʚ ʧʨʦʩʚʝʪʝ ʨʘʩʰʠʨʝʥʥʳʭ ʧʦʯʝʯʥʳʭ 

ʢʘʥʘʣʴʮʝʚ, ʪʦʛʜʘ ʢʘʢ ʚ ʪʝʭ ʞʝ ʥʝʦʢʨʘʰʝʥʥʳʭ ʘʤʠʣʦʠʜʥʳʝ ʜʝʧʦ-

ʟʠʪʳ ʥʝ ʬʣʫʦʨʝʩʮʠʨʫʶʪ, ʘ ʧʘʪʪʝʨʥ ʠʭ ʘʫʪʦʬʣʫʦʨʝʩʮʝʥʮʠʠ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʩʨʝʟʦʚ. ʇʨʠ ʦʢʨʘʰʠʚʘʥʠʠ ʧʨʝʧʘʨʘ-

ʪʦʤ ɸ403 ʩʨʝʟʳ ʩʝʣʝʟʸʥʢʠ ʠ ʧʦʯʢʠ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ ʬʣʫʦ-

ʨʝʩʮʠʨʫʶʪ ʟʦʣʦʪʠʩʪʦ-ʞʸʣʪʳʤ ʮʚʝʪʦʤ, ʩʢʚʦʟʴ ʢʦʪʦʨʳʡ ʧʨʦʩʚʝ-

ʯʠʚʘʝʪ ʜʠʬʬʫʟʥʦʝ ʟʝʣʸʥʦʝ ʩʚʝʯʝʥʠʝ (=523 ʥʤ).  ʉʨʝʟʳ ʦʨʛʘ-

ʥʦʚ, ʧʦʨʘʞʸʥʥʳʭ ʘʤʠʣʦʠʜʦʟʦʤ, ʬʣʫʦʨʝʩʮʠʨʫʶʪ ʞʸʣʪʦ-
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ʦʨʘʥʞʝʚʳʤ ʮʚʝʪʦʤ (=534 ʥʤ ï ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʙʘʪʦʭʨʦʤʥʳʡ 

ʩʜʚʠʛ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʘʤʠʣʦʠʜʦʤ). ʅʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʠʥʪʠʤʳ ʩʦʩʫʜʦʚ ʤʳʰʝʯʥʦʛʦ ʪʠʧʘ ʠ 

ʘʤʠʣʦʠʜʥʳʭ ʜʝʧʦʟʠʪʦʚ ʚ ʨʘʩʰʠʨʝʥʥʳʭ ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʪʠʦʛʨʠʥ ʠ ɸ403 ʥʝ ʷʚʣʷʶʪʩʷ ʩʝʣʝʢʪʠʚʥʳʤʠ 

ʢʨʘʩʠʪʝʣʷʤʠ ʥʘ ʘʤʠʣʦʠʜ, ʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳ ʢʘʢ ʩʪʨʫʢʪʫʨʥʘʷ ʦʩ-

ʥʦʚʘ ʜʣʷ ʧʦʠʩʢʘ ʩʝʣʝʢʪʠʚʥʳʭ ʢ ʘʤʠʣʦʠʜʫ ʬʣʫʦʨʦʬʦʨʦʚ ʚ ʨʷʜʫ 

ʪʠʝʥʦʧʠʨʠʜʠʥʦʚ. 
ʆʙʩʫʞʜʝʥʠʝ. ʊʠʦʬʣʘʚʠʥ ʊ ʷʚʣʷʝʪʩʷ ʤʦʣʝʢʫʣʷʨʥʳʤ ʨʦʪʦ-

ʨʦʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ ʟʘ ʩʯʸʪ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩʨʝʜʳ 

ʘʥʠʣʠʥʦʚʦʝ ʢʦʣʴʮʦ ʪʠʦʬʣʘʚʠʥʘ ʚʨʘʱʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʥʟʦ-

ʪʠʘʟʦʣʴʥʦʛʦ. ʇʨʠ  ʚʩʪʨʘʠʚʘʥʠʠ ʤʦʣʝʢʫʣ ʪʠʦʬʣʘʚʠʥʘ ʚ ʙʦʨʦʟʜʢʠ 

ɓ-ʣʠʩʪʘ ʘʤʠʣʦʠʜʘ ʚʨʘʱʝʥʠʝ ʘʥʠʣʠʥʦʚʦʛʦ ʢʦʣʴʮʘ ʧʨʝʢʨʘʱʘʝʪʩʷ, 

ʘ ʥʘʢʦʧʣʝʥʥʘʷ ʚ p-ʩʦʧʨʷʞʝʥʥʳʭ ʩʚʷʟʷʭ ʚʥʝʰʥʷʷ ʪʝʧʣʦʚʘʷ ʵʥʝʨ-

ʛʠʷ ʧʝʨʝʠʟʣʫʯʘʝʪʩʷ ʚ ʚʠʜʠʤʦʤ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʦʤ ʜʠʘʧʘʟʦʥʝ [9]. 

ʉʦʝʜʠʥʝʥʠʷ ʊʠʦʛʨʠʥ ʠ ɸ403 ʠʤʝʶʪ ʙʣʠʟʢʦʝ ʢ ʪʠʦʬʣʘʚʠʥʫ ʊ 

ʭʠʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʧʦʵʪʦʤʫ ʪʘʢʞʝ ʯʘʩʪʠʯʥʳ ʪʨʦʧʥʳ ʢ ʘʤʠ-

ʣʦʠʜʫ ʠ ʬʣʫʦʨʝʩʮʠʨʫʶʪ, ʥʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʚʷʟʳʚʘʥʠʷ ʩ ʘʤʠʣʦ-

ʠʜʦʤ. ʆʪʩʫʪʩʪʚʠʝ ʦʢʨʘʰʠʚʘʥʠʷ ʪʢʘʥʝʡ ʧʨʝʧʘʨʘʪʘʤʠ ɸ72, ɸ144, 

ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ ʧʦʣʦʞʝʥʠʝʤ ʮʠʘʥʦʛʨʫʧʧʳ ʚ ʪʠʝʥʦʧʝʨʠʜʠ-

ʥʦʚʦʤ ʢʦʣʴʮʝ, ʤʝʰʘʶʱʝʡ ʚʥʝʜʨʝʥʠʶ ʩʦʝʜʠʥʝʥʠʷ ʚ ʙʦʨʦʟʜʢʠ ɓ-

ʣʠʩʪʘ ʘʤʠʣʦʠʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʮʠʘʥʦʛʨʫʧʧʘ ʚ ʜʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠ-

ʷʭ ʟʘʨʷʞʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʯʪʦ ʥʝʩʦʚʤʝʩʪʠʤʦ ʩ ʨʝʛʫʣʷʨʥʦ ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʤʠ ʯʝʨʝʟ ʢʘʞʜʳʝ å19 ¡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤʠ 

ʤʘʢʩʠʤʫʤʘʤʠ ʚ ʩʪʨʫʢʪʫʨʝ ʘʤʠʣʦʠʜʘ.  
ɿʘʢʣʶʯʝʥʠʝ 

1. ʉʦʝʜʠʥʝʥʠʝ ʪʠʦʛʨʠʥ ʭʦʨʦʰʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʘʤʠʣʦʠʜʥʳʤʠ 

ʜʝʧʦʟʠʪʘʤʠ ʠ ʬʣʫʦʨʝʩʮʠʨʫʝʪ (ʟʝʣʸʥʦʝ ʩʚʝʯʝʥʠʝ) ʥʝʩʢʦʣʴʢʦ 

ʩʠʣʴʥʝʝ ʘʫʪʦʬʣʫʦʨʝʩʮʠʨʫʶʱʠʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʚʦʟ-

ʤʦʞʥʦ ʬʣʫʦʨʝʩʮʠʨʫʝʪ ʢʘʢ ʤʦʣʝʢʫʣʷʨʥʳʡ ʨʦʪʦʨ; 
2. ʉʦʝʜʠʥʝʥʠʝ ɸ403 ʥʝʩʧʝʮʠʬʠʯʥʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩʦ ʩʪʨʫʢʪʫ-

ʨʘʤʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʨʝʟʘ, ʦʯʝʚʠʜʥʦ, ʛʠʜʨʦʬʦʙʥʳʤ ʪʨʠʬʝ-

ʥʠʣʘʤʠʥʦʚʳʤ ʷʜʨʦʤ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʘʤʠʣʦʠʜʥʳʭ 

ʜʝʧʦʟʠʪʦʚ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʘ (ʞʸʣʪʦ-ʦʨʘʥʞʝʚʦʝ ʩʚʝʯʝʥʠʝ), ʯʝʤ ʫ 

ʥʝ ʧʦʨʘʞʸʥʥʳʭ ʘʤʠʣʦʠʜʦʤ ʫʯʘʩʪʢʦʚ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʨʝʟʘ; 
3. ʉʦʝʜʠʥʝʥʠʷ ɸ72 ʠ ɸ144 ʥʝ ʧʨʦʷʚʠʣʠ ʩʨʦʜʩʪʚʘ ʥʠ ʢ ʘʤʠ-

ʣʦʠʜʫ, ʥʠ ʢ ʪʠʧʠʯʥʳʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʦʨʛʘʥʦʚ. 
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ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʣʴʥʝʡʰʝʛʦ ʩʠʥʪʝʟʘ ʷʚʣʷʝʪ-

ʩʷ ʤʦʜʠʬʠʢʘʮʠʷ ʩʦʝʜʠʥʝʥʠʷ ʪʠʦʛʨʠʥ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʝʛʦ 

ʩʪʨʫʢʪʫʨʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʭʨʦʤʦʬʦʨʤʥʳʭ ʛʨʫʧʧ, ʩʧʦʩʦʙʥʳʭ 

ʩʤʝʩʪʠʪʴ ʩʚʝʯʝʥʠʝ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʭ ʚ ʢʨʘʩʥʫʶ, ʣʠʙʦ ʩʠʥʶʶ 

ʩʪʦʨʦʥʫ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ 
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ʈɸɿɹʆʈ ʂʃʀʅʀʏɽʉʂʆɻʆ ʉʃʋʏɸʗ: ʕʌʌɽʂʊʀɺʅʆʉʊʔ 

ɸʃɽʂʊʀʅʀɹɸ ʇʈʀ ʉʅʀɾɽʅʀʀ ɼʆɿʓ ʋ ʇɸʎʀɽʅʊɸ ʉ ʅɽ-

ʄɽʃʂʆʂʃɽʊʆʏʅʓʄ ʈɸʂʆʄ ʃɽɻʂʆɻʆ ALK + 
 
ɸʥʥʦʪʘʮʠʷ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ 

ʥʝʤʝʣʢʦʢʣʝʪʦʯʥʦʛʦ ʨʘʢʘ ʣʝʛʢʦʛʦ ALK  + ʫ ʧʘʮʠʝʥʪʘ ʙʝʟ ʬʘʢʪʦʨʦʚ ʨʠʩ-

ʢʘ, ʜʣʠʪʝʣʴʥʦ ʙʦʣʝʶʱʝʛʦ ʧʥʝʚʤʦʥʠʝʡ, ʫ ʢʦʪʦʨʦʛʦ ʦʪʩʫʪʩʪʚʦʚʘʣ ʦʪʚʝʪ 

ʥʘ ʩʪʘʥʜʘʨʪʥʫʶ ʪʝʨʘʧʠʶ, ʜʦʩʪʠʛʥʫʪʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʘʣʝʢʪʠʥʠ-

ʙʦʤ ʟʘ 32 ʤʝʩʷʮʘ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʥʢʦʣʦʛʠʷ, ʘʣʝʢʪʠʥʠʙ, ALK -ʪʨʘʥʩʣʦʢʘʮʠʷ, 

ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ, ʣʝʯʝʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
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ANALYSIS OF THE CLINICAL CASE: THE EFFECTIVENESS 

OF ALECTINIB WITH DOSE REDUCTION IN A PATIENT WITH 

NON-SMALL CELL LUNG CANCER ALK+  
 

Abstract. In this work, we consider a clinical case of non-small cell 

lung cancer ALK + in a patient without risk factors who has long-term 

pneumonia, which does not respond to standard therapy, and the results of 

treatment with alectinib in 32 months. 
Key words: oncology, alectinib, ALK-translocation, clinical case, 

treatment, efficacy. 
 
ɸʢʪʫʘʣʴʥʦʩʪʴ: ɺ ʧʨʘʢʪʠʢʝ ʚʨʘʯʘ ʚʝʩʴʤʘ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦ-

ʧʨʦʩ ʦʥʢʦʣʦʛʠʠ, ʦʥ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʦʩʪʦʷʥʥʫʶ ʦʥʢʦʣʦʛʠʯʝʩʢʫʶ 

ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʜʣʠʪʝʣʴʥʦ ʪʝʢʫʱʝʡ 

ʧʥʝʚʤʦʥʠʝʡ, ʢʦʪʦʨʘʷ ʥʝ ʧʦʜʘʝʪʩʷ ʪʝʨʘʧʠʠ. ʃʝʯʝʥʠʝ ʪʝʨʤʠʥʘʣʴ-

ʥʦʡ ʩʪʘʜʠʠ ʨʘʢʘ ʣʝʛʢʦʛʦ ʠʤʝʝʪ ʫʩʧʝʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʠʤʝ-

ʨʦʤ ʯʝʛʦ ʠ ʷʚʣʷʝʪʩʷ ʜʘʥʥʘʷ ʩʪʘʪʴʷ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʥʘʙʣʶʜʘʪʴ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʢʣʠʥʠ-

ʯʝʩʢʦʤ ʩʣʫʯʘʝ, ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʱʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʣʝʢʪʠ-

ʥʠʙʘ ʧʨʠ ʣʝʯʝʥʠʠ ʥʝʤʝʣʢʦʢʣʝʪʦʯʥʦʛʦ ʨʘʢʘ ʣʝʛʢʠʭ ALK +. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ 

ʧʘʮʠʝʥʪʘ ʠ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʠ ʩʠʩʪʝʤʘʪʠʟʘ-

ʮʠ.ʁ ʄʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʨʘʙʦʪʝ, ʚʢʣʶʯʘʶʪ 

ʩʨʘʚʥʝʥʠʝ, ʦʙʦʙʱʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
ʇʘʮʠʝʥʪ ʂ., 1966 ʛ.ʨ., 58 ʣʝʪ, ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʜʠʘʛʥʦʟʦʤ: ʧʝ-

ʨʠʬʝʨʠʯʝʩʢʠʡ ʨʘʢ ʥʠʞʥʝʡ ʜʦʣʠ ʧʨʘʚʦʛʦ ʣʝʛʢʦʛʦ ʩ ʤʝʪʘʩʪʘʟʘʤʠ ʚ 

ʦʙʘ ʣʸʛʢʠʭ, ʢʘʥʮʝʨʦʤʘʪʦʟʦʤ ʧʨʘʚʦʛʦ ʣʝʛʢʦʛʦ, cT4N3M1, IV ʩʪ. 

ʇʦ ʜʘʥʥʳʤ ʛʠʩʪʦʣʦʛʠʠ/ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʠ ʙʳʣ ʚʳʷʚʣʝʥ ʤʝʪʘ-

ʩʪʘʟ ʘʜʝʥʦʛʝʥʥʦʛʦ ʨʘʢʘ ʩ ʥʘʣʠʯʠʝʤ ʧʝʨʩʪʥʝʚʠʜʥʳʭ ʢʣʝʪʦʢ. ʄʦ-

ʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʚʳʷʚʣʝʥʘ ALK -

ʪʨʘʥʩʣʦʢʘʮʠʷ. ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ: ʦʪʩʫʪʩʪʚʫʶʪ. 

ɸʥʘʤʥʝʟ ʢʫʨʠʣʴʱʠʢʘ: ʥʝ ʢʫʨʠʪ ʠ ʥʠʢʦʛʜʘ ʥʝ ʢʫʨʠʣ. 
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ʀʟ ʘʥʘʤʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʦʢʪʷʙʨʝ 2020 ʛʦʜʘ 

ʙʦʣʝʝ 2-ʭ ʤʝʩʷʮʝʚ ʣʝʯʠʣʩʷ ʫ ʪʝʨʘʧʝʚʪʘ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʧʦ 

ʧʦʚʦʜʫ ʧʥʝʚʤʦʥʠʠ, ʵʬʬʝʢʪ ʦʪ ʪʝʨʘʧʠʠ ʦʪʩʫʪʩʪʚʦʚʘʣ.  
15 ʜʝʢʘʙʨʷ 2020 ʛʦʜʘ ʧʘʮʠʝʥʪ ʙʳʣ ʦʪʧʨʘʚʣʝʥ ʥʘ ʂʊ ʆɻʂ, 

ʛʜʝ ʙʳʣʦ ʧʦʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ ʟʘʢʣʶʯʝʥʠʝ: çʂʘʨʪʠʥʘ ʚʠʨʫʩ-

ʥʦʡ ʧʥʝʚʤʦʥʠʠ (ʜʦ 25%). ʇʝʨʠʬʝʨʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʠʞʥʝʡ 

ʜʦʣʠ ʧʨʘʚʦʛʦ ʣʝʛʢʦʛʦ ʩ ʄʊʉ ʚ ʦʙʘ ʣʝʛʢʠʭè. ʃʝʯʘʱʠʡ ʚʨʘʯ 

ʥʘʧʨʘʚʠʣ ʧʘʮʠʝʥʪʘ ʥʘ ʢʦʥʩʫʣʴʪʘʮʠʶ ʚ ɸʋ ʈʂʆɼ, ʛʜʝ ʙʳʣ ʚʳ-

ʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩ ʦʙʩʣʝʜʦʚʘʥʠʡ.  
ʇʦ ʜʘʥʥʳʤ ʂʊ ʆɻʂ ʦʪ 07 ʷʥʚʘʨʷ 2021 ʛʦʜʘ ʜʘʥʦ ʟʘʢʣʶʯʝ-

ʥʠʝ: çʇʝʨʠʬʝʨʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʠʞʥʝʡ ʜʦʣʠ ʧʨʘʚʦʛʦ ʣʝʛʢʦ-

ʛʦ ʩ ʤʝʪʘʩʪʘʟʘʤʠ ʚ ʦʙʘ ʣʝʛʢʠʭ, ʢʘʥʮʝʨʦʤʘʪʦʟ ʧʨʘʚʦʛʦ ʣʝʛʢʦʛʦ, 

ʧʨʘʚʦʩʪʦʨʦʥʥʠʡ ʧʣʝʚʨʘʣʴʥʳʡ ʚʳʧʦʪ, ʚʳʧʦʪ ʚ ʧʝʨʠʢʘʨʜ. ʃʠʤʬʘ-

ʜʝʥʦʧʘʪʠʷ ʩʨʝʜʦʩʪʝʥʠʷ, ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʘʢʩʠʣʣʷʨʥʘʷ, ʜʚʫʩʪʦ-

ʨʦʥʥʷʷ ʧʦʜ- ʠ ʥʘʜʢʣʶʯʠʯʥʘʷ ʣʠʤʬʘʜʝʥʦʧʘʪʠʷè. 
ʇʦ ʜʘʥʥʳʤ ʋɿʀ ʆɹʇ, ɿʇ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʣʠʤʬʦʫʟʣʦʚ. 

11 ʷʥʚʘʨʷ 2021 ʛʦʜʘ ʜʘʥʦ ʟʘʢʣʶʯʝʥʠʝ: çʄʝʪʘʩʪʘʟʦʚ ʚ ʧʝʯʝʥʴ ʠ 

ʧʦʯʢʠ ʥʝ ʚʳʷʚʣʝʥʦ. ʄʝʪʘʩʪʘʪʠʯʝʩʢʘʷ-ʜʚʫʩʪʦʨʦʥʥʷʷ ʰʝʡʥʦ-

ʥʘʜʢʣʶʯʠʯʥʘʷ ʣʠʤʬʘʜʝʥʦʧʘʪʠʷ. ʄʝʪʘʩʪʘʟʳ ï ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ 

ʧʦʜʤʳʰʝʯʥʘʷ ʣʠʤʬʘʜʝʥʦʧʘʪʠʷè. ʇʦ ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʦʯʘ-

ʛʦʚʦʡ ʧʘʪʦʣʦʛʠʠ ʥʝ ʚʳʷʚʣʝʥʦ. ɼʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʧʨʘʚʦʤ ʣʝʛʢʦʤ, ʣʠʤʬʘʜʝʥʦʧʘʪʠʷ ʚʥʫʪʨʠʛʨʫʜʥʳʭ ʣʠʤʬʘʪʠʯʝ-

ʩʢʠʭ ʫʟʣʦʚ. 
ɹʳʣʦ ʧʨʠʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʙʠʦʧʩʠʠ ʥʘʜʢʣʶʯʠʯ-

ʥʦʛʦ, ʧʦʜʤʳʰʝʯʥʦʛʦ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ ʩʧʨʘʚʘ. ʈʝʟʫʣʴʪʘʪ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʙʠʦʧʩʠʡʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘ 15 ʷʥʚʘʨʷ 2021: ʤʝʪʘʩʪʘʟ 

ʘʜʝʥʦʛʝʥʥʦʛʦ ʨʘʢʘ ʩ ʥʘʣʠʯʠʝʤ ʧʝʨʩʪʥʝʚʠʜʥʳʭ ʢʣʝʪʦʢ. 
ʇʦʩʣʝ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ: çʇʝʨʠʬʝ-

ʨʠʯʝʩʢʠʡ ʨʘʢ ʥʠʞʥʝʡ ʜʦʣʠ ʧʨʘʚʦʛʦ ʣʝʛʢʦʛʦ ʩ ʤʝʪʘʩʪʘʟʘʤʠ ʚ ʦʙʘ 

ʣʸʛʢʠʭ, ʩ ʢʘʥʮʝʨʦʤʘʪʦʟʦʤ ʧʨʘʚʦʛʦ ʣʝʛʢʦʛʦ, cT4N3M1, IV ʩʪ.è. 
ʉ ʬʝʚʨʘʣʷ 2021 ʛʦʜʘ ʧʦ 29 ʤʘʨʪʘ 2021 ʥʘʟʥʘʯʝʥʘ ʪʨʝʭʢʦʤʧʦ-

ʥʝʥʪʥʘʷ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʷ (ʢʘʨʙʦʧʣʘʪʠʥ AUC5+ʧʝʤʝʪʨʝʢʩʝʜ) 

ʩʦʛʣʘʩʥʦ ʨʝʰʝʥʠʶ ʂʦʥʩʠʣʠʫʤʘ ʦʪ 09 ʬʝʚʨʘʣʷ 2021 ʛʦʜʘ. ʇʝʨʝ-

ʥʦʩʠʤʦʩʪʴ ʪʝʨʘʧʠʠ ʫ ʧʘʮʠʝʥʪʘ ʙʳʣʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. ʕʬ-

ʬʝʢʪ ʦʪ ʪʝʨʘʧʠʠ: ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ, ʂʊ 

ʆɻʂ ʦʪ 31 ʤʘʨʪʘ 2021 ʛʦʜʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 26 ʷʥʚʘʨʷ 2021 ʛʦʜʘ: 

ʜʦʩʪʠʛʥʫʪʦ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʦʯʘʛʘ ʚ ʧʨʘʚʦʤ ʣʝʛʢʦʤ ʠ ʚʩʝʭ 

ʣʠʤʬʦʫʟʣʘʭ [1,4]. 
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ɺ ʤʘʨʪʝ 2021 ʛʦʜʘ: ʙʳʣʘ ʚʳʷʚʣʝʥʘ ALK -ʪʨʘʥʩʣʦʢʘʮʠʷ. ɼʠʘ-

ʛʥʦʩʪʠʨʦʚʘʥ ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʡ ʥʝʤʝʣʢʦʢʣʝʪʦʯʥʳʡ ʨʘʢ ʣʝʛʢʦʛʦ ʩ 

ʪʨʘʥʩʣʦʢʘʮʠʡ ʛʝʥʘ ALK . 
ɺ ʩʚʷʟʠ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ALK -ʪʨʘʥʩʣʦʢʘʮʠʠ ʧʦ ʨʝʰʝʥʠʶ 

ʂʦʥʩʠʣʠʫʤʘ ʦʪ 05 ʘʧʨʝʣʷ 2021 ʛʦʜʘ ʩ 12 ʘʧʨʝʣʷ 2021 ʛʦʜʘ ʙʳʣ 

ʥʘʟʥʘʯʝʥ ʧʨʠʝʤ ɸʣʝʢʪʠʥʠʙʘ 1200 ʤʛ/ʩʫʪ ʚʥʫʪʨʴ [2,6]. 
ʏʝʨʝʟ 7,5 ʤʝʩʷʮʝʚ ʫ ʧʘʮʠʝʥʪʘ ʨʘʟʚʠʣʦʩʴ ʥʝʞʝʣʘʪʝʣʴʥʦʝ ʷʚ-

ʣʝʥʠʝ: ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪʴ 2 ʩʪ. (ʦʙʱʠʡ ʙʠʣʠʨʫʙʠʥ 2,4 ɺɻʅ (67 

ʤʢʤʦʣʴ/ʣ (ʥʦʨʤʘ 6,6-28,2)). ʂʦʥʩʠʣʠʫʤ ʦʪ 01 ʜʝʢʘʙʨʷ 2021 ʛʦʜʘ 

ʧʦʩʪʘʥʦʚʠʣ ʩʥʠʟʠʪʴ ʜʦʟʫ ʘʣʝʢʪʠʥʠʙʘ ʜʦ 900 ʤʛ/ʩʫʪ [3,5].  
ʇʦ ʨʝʛʫʣʷʨʥʦʤʫ ʢʦʥʪʨʦʣʶ ʂʊ ʆɹʇ, ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ: 

ʦʯʘʛʦʚʦʡ ʧʘʪʦʣʦʛʠʠ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʦʧʫʭʦʣʴʶ ʚ ʚʠʜʝ ʯʘʩʪʠʯʥʦʛʦ ʦʪʚʝʪʘ. 
ʇʨʦʩʣʝʜʠʤ ʜʠʥʘʤʠʢʫ ʦʪʚʝʪʘ ʦʯʘʛʦʚ ʥʘ ʧʨʦʚʦʜʠʤʫʶ ʪʝʨʘ-

ʧʠʶ ʧʦ ʜʘʥʥʳʤ ʂʊ ʆɻʂ (ʩʤ. ʪʘʙʣ. 1). ʄʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʩʫʤ-

ʤʘ ʨʘʟʤʝʨʦʚ ʚʩʝʭ ʦʯʘʛʦʚ ʜʦ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 107 ʤʤ. 

ʇʦʩʣʝ ʥʘʯʘʣʘ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ ʨʘʟʤʝʨʳ 

ʦʯʘʛʦʚ ʫʤʝʥʴʰʠʣʠʩʴ. ʂʦʛʜʘ ʧʝʨʝʰʣʠ ʥʘ ʪʝʨʘʧʠʶ ʘʣʝʢʪʠʥʠʙʦʤ 

ʧʨʦʠʟʦʰʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʦʯʘʛʦʚ ʜʦ ʘʢʪʫ-

ʘʣʴʥʦʡ ʩʫʤʤʳ 10 ʤʤ. ʊʘʢʞʝ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʨʝʛʨʝʩʩ ʧʦ ʪʘʢʠʤ 

ʢʨʠʪʝʨʠʷʤ, ʢʘʢ ʜʚʫʩʪʦʨʦʥʥʷʷ ʧʦʜ- ʠ ʥʘʜʢʣʶʯʠʯʥʘʷ ʣʠʤʬʘʜʝʥʦ-

ʧʘʪʠʷ, ʤʝʪʘʩʪʘʟʳ ʦʙʦʠʭ ʣʝʛʢʠʭ, ʧʨʘʚʦʩʪʦʨʦʥʥʠʡ ʧʣʝʚʨʘʣʴʥʳʡ 

ʚʳʧʦʪ ʠ ʚʳʧʦʪ ʚ ʧʝʨʠʢʘʨʜʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʝʯʝʥʠʷ ʙʳʣʠ ʜʦʩʪʠʛ-

ʥʫʪʳ ʯʘʩʪʠʯʥʳʡ ʦʪʚʝʪ ʠ ʩʪʘʙʠʣʠʟʘʮʠʷ ʪʘʨʛʝʪʥʳʭ ʠ ʥʝʪʘʨʛʝʪʥʳʭ 

ʦʯʘʛʦʚ, ʥʦʚʳʝ ʦʯʘʛʠ ʥʝ ʧʦʷʚʠʣʠʩʴ, ʦʙʲʝʢʪʠʚʥʦ ʙʳʣ ʜʦʩʪʠʛʥʫʪ 

ʯʘʩʪʠʯʥʳʡ ʦʪʚʝʪ ʠ ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʘʮʠʝʥʪʘ.           

ɽʩʣʠ ʧʨʦʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʦʪʚʝʪʘ ʦʯʘʛʦʚ ʥʘ ʪʝʨʘʧʠʠ ʟʘ 

ʤʘʨʪ 2021 ʛʦʜʘ ʠ ʟʘ ʠʶʥʴ 2022 ʛʦʜʘ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʣʝʢʪʠʥʠʙʘ ʧʨʦʠʟʦʰʣʦ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʦʩ-

ʥʦʚʥʦʛʦ ʦʯʘʛʘ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ, ʠʩʯʝʟʥʦʚʝʥʠʝ ʧʨʘʚʦʩʪʦʨʦʥʥʝ-

ʛʦ ʧʣʝʚʨʘʣʴʥʦʛʦ ʚʳʧʦʪʘ, ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʦʯʘʛʦʚ. 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʜʘʥʥʳʝ ʟʘ ʧʝ-

ʨʠʦʜ ʣʝʯʝʥʠʷ (ʩʤ. ʪʘʙʣ. 2). ɺʦ ʚʨʝʤʷ ʣʝʯʝʥʠʷ ʩʦʩʪʦʷʥʠʝ ʧʘ-

ʮʠâʝʥʪʘ ʧʦ ʰʢʘʣʝ ECOG ʦʮʝʥʠʚʘʣʦʩʴ ʚ 1 ʙʘʣʣ, ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʦʩʪʘʚʘʣʦʩʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ɺ ʥʦʷʙʨʝ 2021 ʛʦʜʘ ʧʦʷʚʠʣʘʩʴ 

ʞʝʣʪʫʰʥʦʩʪʴ ʢʦʞʠ, ʩʣʠʟʠʩʪʳʭ, ʦʙʱʠʡ ʙʠʣʠʨʫʙʠʥ ʥʘ ʬʦʥʝ ʣʝʯʝ-

ʥʠʷ ʩʦʩʪʘʚʠʣ 2,4 ɺɻʅ. ʇʦʩʣʝ ʫʤʝʥʴʰʝʥʠʷ ʜʦʟʳ ʘʣʝʢʪʠʥʠʙʘ ʚ ʜʝ-



242 

ʢʘʙʨʝ ʪʦʛʦ ʞʝ ʛʦʜʘ ʜʦ 900 ʤʛ/ʩʫʪ ʚ ʠʶʥʝ 2022 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʞʝʣʪʫʰʥʦʩʪʴ ʧʨʦʷʚʣʷʣʘʩʴ ʧʝʨʠʦʜʠʯʝʩʢʠ, ʦʙʱʠʡ ʙʠʣʠʨʫ-

ʙʠʥ ʚ ʠʶʥʝ 2022 ʛʦʜʘ ʩʦʩʪʘʚʠʣ 1,57 ɺɻʅ, ʘ ʚ ʬʝʚʨʘʣʝ 2022 ʛʦʜʘ 

ï 2 ɺɻʅ. ʅʘ ʬʦʥʝ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ ʧʦʢʘʟʘʪʝʣʠ ʪʦʢʩʠʯʥʦʩʪʠ  

ʧʨʝʧʘʨʘʪʘ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ, ɸʃʊ ʠ ɸʉʊ ʦʩʪʘʚʘʣʠʩʴ ʚ ʧʨʝʜʝ-

ʣʘʭ ʥʦʨʤʳ 
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ʤʝʩ. 
ʊʊ 

ʘʣʝʢʪʠ-

ʥʠʙʦʤ 

ʀʶʥʴ 2022 

ʏʝʨʝʟ å14 

ʤʝʩ. 
ʊʊ ʘʣʝʢʪʠ-

ʥʠʙʦʤ 

ʌʝʚʨʘʣʴ 

2024 
ʏʝʨʝʟ å34 

ʤʝʩ. 
ʊʊ ʘʣʝʢʪʠ-

ʥʠʙʦʤ 

ECOG 1 1 1 1 1 1 

ʆʙʱʝʝ ʩʦʩʪʦ-

ʷʥʠʝ 
ʋʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʦʝ 
ʋʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʦʝ 
ʋʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʦʝ 
ʋʜʦ

ʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʦʝ 

ʋʜʦʚʣʝ-

ʪʚʦʨʠ-

ʪʝʣʴʥʦʝ 

ʋʜʦʚʣʝ-

ʪʚʦʨʠ-

ʪʝʣʴʥʦʝ 

ɾʝʣʪʫʥʦʩʪʴ 

ʢʦʞʠ, ʩʣʠ-

ʟʠʩʳʭ 
ʅʝʪ ʅʝʪ ʅʝʪ ɽʩʪʴ ʇʝʨʠʦʜʠ-

ʯʝʩʢʠ 
ʇʝʨʠʦʜʠ-

ʯʝʩʢʠ 

ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 

ʆʙʱʠʡ ʙʠʣʠ-

ʨʫʙʠʥ ʅʦʨʤʘ ʅʦʨʤʘ ʅʦʨʤʘ 2,4 ɺɻʅ 

1,57 ɺɻʅ 
(44,4 

ʤʢʤʦʣʴ/ʣ 

ʦʪ 

06.06.22) 

2 

ɺɻʅ 
(56,87 

ʤʢʤʦʣʴ/ʣ 

ʦʪ 

19.02.22) 

ɸʃʊ, ɸʉʊ ʅʦʨʤʘ ʅʦʨʤʘ ʅʦʨʤʘ ʅʦʨʤʘ ʅʦʨʤʘ ʅʦʨʤʘ 



 

 

ɺʳʚʦʜʳ. ɺʨʘʯ ʧʝʨʚʠʯʥʦʛʦ ʟʚʝʥʘ ʜʦʣʞʝʥ ʠʤʝʪʴ ʦʥʢʦʣʦʛʠʯʝ-

ʩʢʫʶ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ ʧʨʠ ʧʥʝʚʤʦʥʠʠ, ʢʦʪʦʨʘʷ ʜʣʠʪʝʣʴʥʦ ʥʝ 

ʧʦʜʜʘʝʪʩʷ ʣʝʯʝʥʠʶ, ʜʘʞʝ ʝʩʣʠ ʫ ʧʘʮʠʝʥʪʘ ʦʪʩʫʪʩʪʚʫʶʪ ʬʘʢʪʦʨʳ 

ʨʠʩʢʘ. ʅʝʩʤʦʪʨʷ ʥʘ IV ʩʪʘʜʠʶ ʥʝʤʝʣʢʦʢʣʝʪʦʯʥʦʛʦ ʨʘʢʘ ʣʝʛʢʦʛʦ, 

ɸʣʝʢʪʠʥʠʙ, ʥʘʟʥʘʯʝʥʥʳʡ ʚ ʧʝʨʚʫʶ ʣʠʥʠʶ ʪʘʨʛʝʪʥʦʡ ʪʝʨʘʧʠʠ, 

ʧʦʢʘʟʘʣ ʩʝʙʷ ʥʝʚʝʨʦʷʪʥʦ ʵʬʬʝʢʪʠʚʥʦ, ʫʤʝʥʴʰʠʚ ʩʫʤʤʘʨʥʳʝ 

ʨʘʟʤʝʨʳ ʦʯʘʛʦʚ ʙʦʣʝʝ ʯʝʤ ʥʘ 90%. ʇʦʣʫʯʝʥ ʢʦʥʪʨʦʣʴ ʥʘʜ ʦʧʫ-

ʭʦʣʴʶ ʚ ʚʠʜʝ ʯʘʩʪʠʯʥʦʛʦ ʦʪʚʝʪʘ ʯʝʨʝʟ 2 ʤʝʩʷʮʘ ʧʨʠʝʤʘ ʘʣʝʢʪʠ-

ʥʠʙʘ, ʦʪʚʝʪ ʩʦʭʨʘʥʷʝʪʩʷ 32 ʤʝʩʷʮʘ, ʠʟ ʢʦʪʦʨʳʭ 25 ʤʝʩʷʮʝʚ ï 

ʧʨʠʝʤ ʨʝʜʫʮʠʨʦʚʘʥʥʦʡ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ. ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠ-

ʝʥʪʘ ʩʦʭʨʘʥʝʥʦ. ʊʝʨʘʧʠʷ ʘʣʝʢʪʠʥʠʙʦʤ ʧʨʦʜʦʣʞʘʝʪʩʷ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ 
ʏʝʨʥʦʚ ʉʪʘʥʠʩʣʘʚ ɻʝʥʥʘʜʠʝʚʠʯ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
ʀʚʘʥʦʚ ɸʣʝʢʩʝʡ ʉʝʨʛʝʝʚʠʯ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʏʫ-

ʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

         ɽ.ɽ. ʐʦʨʢʠʥʘ, ɸ. ɽ. ʐʦʨʢʠʥʘ 
ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ.ʋʣʴʷʥʦʚʘ 

 

ʈʆʃʔ ʋʃʔʊʈɸɿɺʋʂʆɺʆʁ ɼʀɸɻʅʆʉʊʀʂʀ ɺ ʈɸʅʅɽʄ 

ɺʓʗɺʃɽʅʀʀ ɼʀʉʌʋʅʂʎʀʀ 

 ɺʀʉʆʏʅʆ - ʅʀɾʅɽʏɽʃʖʉʊʅʆɻʆ ʉʋʉʊɸɺɸ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʫʣʴʪʨʘʟʚʫʢʦ-

ʚʳʝ ʧʨʠʟʥʘʢʠ ʜʠʩʬʫʥʢʮʠʠ ʚʠʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ (ɺʅʏʉ) 

ʩ ʫʤʝʨʝʥʥʦ-ʚʳʨʘʞʝʥʥʳʤʠ ʠ ʚʳʨʘʞʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʥʘʨʫʰʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʫʩʪʘʚʘ. ʇʨʠʚʝʜʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚʩʪʨʝ-

ʯʘʝʤʦʩʪʠ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴ-

ʪʝʪʘ ʏɻʋ ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 270 

ʩʪʫʜʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 24 ʣʝʪ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ 

ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʠ ɺʅʏʉ, ʠʟ ʢʦʪʦʨʳʭ 30 ʧʘʮʠ-

ʝʥʪʦʚ ʧʨʦʰʣʠ ʦʙʲʝʢʪʠʚʥʦʝ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ɺʅʏʉ. ɺ 

ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥ 

ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʟʦʣʦʪʦʤʫ ʩʪʘʥʜʘʨʪʫ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ ï ʢʦʤʧʴʶʪʝʨʥʦʡ ʠ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʧʦ-

ʛʨʘʬʠʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʣʠʮ, ʩ ʤʠʥʠʤʘʣʴ-

ʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʞʘʣʦʙ ʥʘ ʬʫʥʢʮʠʶ ɺʅʏʉ, ʧʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʠ ʫʞʝ ʚʳʷʚʣʷʶʪʩʷ ʢʘʣʴʮʠʥʘʪʳ ʚ ʦʙʣʘʩʪʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʩʫ-

ʩʪʘʚʥʦʛʦ ʜʠʩʢʘ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʣʠʯʠʝ ʫ ʥʠʭ 

ʚʷʣʦʪʝʢʫʱʝʛʦ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʦʡ ʩʫʩʪʘʚ, ɺʅʏʉ, ʜʠʩ-

ʬʫʥʢʮʠʷ ɺʅʏʉ, ʩʫʩʪʘʚʥʦʡ ʜʠʩʢ, ʰʠʨʠʥʘ ʩʫʩʪʘʚʥʦʛʦ ʜʠʩʢʘ, ʰʠʨʠʥʘ 

ʩʫʩʪʘʚʥʦʡ ʱʝʣʠ. 
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THE ROLE OF ULTRASOUND DIAGNOSTICS IN THE EAR-

LY DETECTION OF DYSFUNCTION TEMPOROMANDIBULAR 

JOINT  
 
Abstract. The article describes clinical and ultrasound signs of dys-

function of the temporomandibular joint (TMJ) with moderate and severe 

symptoms of impaired joint functionality. Statistical data on the incidence 

of TMJ dysfunction among students of the Faculty of Medicine of Chelya-

binsk State University is presented. I.N. Ulyanov. The study involved 270 

students aged 18 to 24 years, who were surveyed for the presence of TMJ 

dysfunctions, of which 30 patients underwent objective and ultrasound ex-

amination of the TMJ. In this study, the ultrasound research method is pro-

posed as an alternative method to the gold standard for studying TMJ dys-

function ï computer and magnetic resonance topography. The study 

showed that in individuals with a minimal number of complaints about the 

function of the TMJ, ultrasound examination already reveals calcifications 

in the area of the soft tissues of the articular disc, which may indicate the 

presence of a sluggish chronic inflammatory process. 
Keywords: temporomandibular joint, TMJ, TMJ dysfunction, articular 

disc, articular disc width, joint space width. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʠʩʬʫʥʢʮʠʠ ʚʠʩʦʯ-

ʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ (ɺʅʏʉ) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ 

ʧʨʦʙʣʝʤ ʩʪʦʤʘʪʦʣʦʛʠʠ [7]. ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʯʘʩʪʦʪʘ ʚʩʪʨʝ-

ʯʘʝʤʦʩʪʠ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ ʩʨʝʜʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 

30% [4], ʘ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ - ʚʘʨʴʠʨʫʝʪ ʦʪ 75% ʜʦ 95% [3, 5] ʠ ʟʘ-

ʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦʩʣʝ ʢʘʨʠʝʩʘ ʠ ʧʘʨʦʜʦʥʪʦʟʘ [2]. ɼʠʘʛʥʦʩʪʠʢʘ 

ʘʥʘʪʦʤʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ɺʅʏʉ ʠ ʞʝʚʘʪʝʣʴʥʳʭ 

ʤʳʰʮ ʫ ʧʘʮʠʝʥʪʦʚ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʘ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘ-

ʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʠ ʤʘʛ-

ʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ) [1]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʄʈʊ 

ʟʘʪʨʫʜʥʝʥʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʨʪʦʜʦʥʪʠʯʝʩʢʠʤʠ ʙʨʝʢʝʪ-ʩʠʩʪʝʤʘʤʠ, 

ʫ ʢʦʪʦʨʳʭ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʩʣʝʞʠʚʘʥʠʝ ʜʠʥʘʤʠʢʫ 

ʣʝʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʠ. ʈʷʜ ʥʝʜʦʩʪʘʪʢʦʚ ʄʈʊ ʤʦʞʥʦ ʨʝ-

ʰʠʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ, ʪʘʢʠʤ ʢʘʢ ʫʣʴʪʨʘʟʚʫʢʦ-

ʚʦʝ (ʋɿ) ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʠʪʴ ʪʦʥʢʠʝ 
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ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨ ʩʫʩʪʘʚʘ, ʥʦ ʠ ʧʨʦʚʝʩʪʠ ʢʦʥ-

ʪʨʦʣʴ ʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [6].  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʝ ʜʠʩʬʫʥʢʮʠʠ ʚʠʩʦʯʥʦ-

ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ. ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫ-

ʶʱʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
1. ʘʥʢʝʪʠʨʦʚʘʥʠʝ ï ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʞʘʣʦʙ ʩʦ ʩʪʦʨʦʥʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɺʅʏʉ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʡ Google-

ʬʦʨʤʳ; 
2. ʦʙʲʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ï ʩ ʮʝʣʴʶ ʦʙʲʝʢʪʠʚʥʦʡ 

ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʫʩʪʘʚʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʣʴʧʘʮʠʠ ʚ 

ɺʅʏʉ ʠ ʞʝʚʘʪʝʣʴʥʳʭ ʤʳʰʮ; 
3. ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ï ʩ ʮʝʣʴʶ ʚʠʟʫʘʣʴʥʦʡ 

ʦʮʝʥʢʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʩʫʩʪʘʚʘ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ FUJIFILM 

(HITACHI Aloka) ʠ ʣʠʥʝʡʥʳʤ ʜʘʪʯʠʢʦʤ ʩ ʯʘʩʪʦʪʦʡ 10 ʄɻʎ; 
4. ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ï ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ G-start, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ 

ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ. 
ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʨʝʜʠ 270 ʩʪʫ-

ʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʏɻʋ ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘ ʚ ʚʦʟ-

ʨʘʩʪʝ ʦʪ 18 ʜʦ 24 ʣʝʪ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ, ʦʪ ʢʦʪʦʨʳʭ 

ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʜʦʙʨʦʚʦʣʴʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ 

ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣ ʚʠ-

ʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʦʡ ʩʫʩʪʘʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʨʘʟʜʝʣʝʥʦ 

ʥʘ 2 ʵʪʘʧʘ: 1 ʵʪʘʧ ï ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ (ʘʥʢʝʪʠʨʦʚʘʥʠʝ),  2 ʵʪʘʧ 

- ʧʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. 
ɺ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʞʜʦʤʫ ʨʝʩʧʦʥʜʝʥʪʫ 

ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 8 ʚʦʧʨʦʩʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʧʨʦʙʣʝʤ ɺʅʏʉ: 

çʆʱʫʱʘʝʪʝ ʣʠ ɺʳ ʱʝʣʯʢʠ ʠ ʭʨʫʩʪʳ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ?è, çɺʘʩ ʙʝʩʧʦʢʦʷʪ ʞʘʣʦʙʳ ʥʘ ʛʦʣʦʚʥʳʝ ʙʦʣʠ?è, 

çɿʘʤʝʯʘʣʠ ʫ ʩʝʙʷ ʧʨʦʷʚʣʝʥʠʷ ʙʨʫʢʩʠʟʤʘ (ʩʢʨʝʞʝʪʘʥʠʝ ʟʫʙʦʚ)?è, 

çɺʘʩ ʙʝʩʧʦʢʦʷʪ ʙʦʣʠ ʚ ʦʙʣʘʩʪʠ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʠ ʦʙʣʘʩʪʠ 

ɺʅʏʉ ʚ ʧʦʢʦʝ?è, çɺʦʟʥʠʢʘʶʪ ʣʠ ʙʦʣʠ ʧʨʠ ʦʪʢʨʳʚʘʥʠʠ ʨʪʘ (ʚʦ 

ʚʨʝʤʷ ʝʜʳ, ʟʝʚʘʥʠʷ) ʠ ʢʘʢ ʯʘʩʪʦ?è, çɿʘʤʝʯʘʣʠ ʣʠ ɺʳ 

ʘʩʠʤʤʝʪʨʠʶ ʥʠʞʥʝʡ ʯʘʩʪʠ ʣʠʮʘ ʫ ʩʝʙʷ?è, çʇʨʦʭʦʜʠʣʠ ʣʠ ɺʳ 

ʣʝʯʝʥʠʝ ʫ ʦʨʪʦʜʦʥʪʘ ʠʣʠ ʛʥʘʪʦʣʦʛʘ ʢʦʛʜʘ ʣʠʙʦ?è, çɹʳʣʠ ʣʠ ʫ 

ʥʠʭ ʪʨʘʚʤʳ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʠʣʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ?è. ɿʘ ʢʘʞʜʳʡ 
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ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ ʨʝʩʧʦʥʜʝʥʪ ʧʦʣʫʯʘʣ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʘʣʣʦʚ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 30 ʯʝʣʦʚʝʢ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʫʯʘʩʪʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʋʯʘʩʪʥʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ: 

1 ʛʨʫʧʧʘ ï ʢʦʥʪʨʦʣʴʥʘʷ - ʣʠʮʘ, ʥʝ ʠʤʝʶʱʠʝ ʞʘʣʦʙʳ ʩʦ 

ʩʪʦʨʦʥʳ ɺʅʏʉ, ʧʦʣʫʯʠʚʰʠʝ ʟʘ ʦʪʚʝʪʳ ʦʪ 8 ʜʦ 14 ʙʘʣʣʘ (n=10); 

2 ʛʨʫʧʧʘ ï ʧʘʮʠʝʥʪʳ ʩ ʫʤʝʨʝʥʥʦ-ʚʳʨʘʞʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʫ ʞʘʣʦʙʳ 

ʩʦ ʩʪʦʨʦʥʳ ɺʅʏʉ, ʠ ʧʦʣʫʯʠʚʰʠʝ ʦʪ 15 ʜʦ 29 ʙʘʣʣʦʚ (n=10); 

3 ʛʨʫʧʧʘ ï ʧʘʮʠʝʥʪʳ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ, ʧʦʣʫʯʠʚʰʠʝ ʦʪ 30 ʜʦ 40 ʙʘʣʣʦʚ (n=10). ʀʟ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʣʠʮʘ ʩ ʪʨʘʚʤʘʤʠ ɺʅʏʉ ʠ 

ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʘ ʪʘʢʞʝ ʣʠʮʘ, ʧʨʦʭʦʜʷʱʝʝ ʣʝʯʝʥʠʝ ʫ 

ʩʪʦʤʘʪʦʣʦʛʘ-ʦʨʪʦʜʦʥʪʘ. 

ɺ ʭʦʜʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʦʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʫʤʝʨʝʥʥʦ-ʚʳʨʘʞʝʥʥʳʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ ʩʦʩʪʘʚʠʣʘ ï 37% ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʦʧʨʦʰʝʥʥʳʭ, ʘ ʧʘʮʠʝʥʪʳ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʜʠʩʬʫʥʢʮʠʠ 

ɺʅʏʉ ï 13%. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ 65% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʤʝʯʘʣʩʷ 

ʭʦʪʷ ʙʳ ʦʜʠʥ ʩʠʤʧʪʦʤ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ. 

ʇʨʠ ʦʙʲʝʢʪʠʚʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʟʥʘʢʦʚ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ ʫ ʥʠʭ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ɼʣʷ ʵʪʦʡ ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʩʚʦʡʩʪʚʝʥʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʣʠʮʘ, 

ʦʪʩʫʪʩʪʚʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠ ʦʪʢʨʳʚʘʥʠʠ ʨʪʘ, ʙʝʟʙʦʣʝʟʥʝʥʥʘʷ 

ʧʘʣʴʧʘʮʠʷ ɺʅʏʉ, ʧʣʘʚʥʦʩʪʴ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ 

ʩʫʩʪʘʚʥʳʭ ʛʦʣʦʚʦʢ ʧʨʠ ʦʪʢʨʳʚʘʥʠʠ ʨʪʘ, ʦʪʩʫʪʩʪʚʠʝ ʱʝʣʯʢʦʚ ʠ 

ʭʨʫʩʪʦʚ ʚ ɺʅʏʉ ʧʨʠ ʦʧʫʩʢʘʥʠʠ ʠ ʧʦʜʲʝʤʝ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, 

ʙʝʟʙʦʣʝʟʥʝʥʥʘʷ ʧʘʣʴʧʘʮʠʷ ʠ ʫʤʝʨʝʥʥʳʡ ʪʦʥʫʩ ʞʝʚʘʪʝʣʴʥʳʭ ʠ 

ʚʠʩʦʯʥʳʭ ʤʳʰʮ. ʇʨʠ ʋɿ-ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʢʘʧʩʫʣʘ ʩʫʩʪʘʚʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʚʠʜʝ ʥʝʧʨʝʨʳʚʥʦʡ, 

ʛʦʤʦʛʝʥʥʦʡ ʛʠʧʝʨʵʭʦʛʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʂʦʥʪʫʨ ʢʘʧʩʫʣʳ 

ʯʝʪʢʠʡ, ʨʦʚʥʳʡ. ʌʦʨʤʘ ʩʫʩʪʘʚʥʦʛʦ ʜʠʩʢʘ ʧʨʠʥʠʤʘʣʘ ʦʚʘʣʴʥʫʶ 

ʬʦʨʤʫ, ʰʠʨʠʥʘ ʩʫʩʪʘʚʥʦʛʦ ʜʠʩʢʘ ʚ ʩʨʝʜʥʝʤ ʙʳʣʘ 2,07Ñ0,09 ʤʤ (ʨʠʩ. 

1). ʐʠʨʠʥʘ ʩʫʩʪʘʚʥʦʡ ʱʝʣʠ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 2,4 ʜʦ 3,8 ʤʤ (ʨʠʩ. 2).  

ʇʨʠ ʦʙʲʝʢʪʠʚʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ ʠʟ ʛʨʫʧʧʳ ʩ 

ʫʤʝʨʝʥʥʦ-ʚʳʨʘʞʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ ʙʳʣʦ 

ʭʘʨʘʢʪʝʨʥʦ ʩʣʝʜʫʶʱʝʝ: ʨʘʚʥʦʤʝʨʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʣʠʮʘ, ʜʝʚʠʘʮʠʷ 
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ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʧʨʠ ʦʪʢʨʳʪʠʠ ʨʪʘ, ʥʘʣʠʯʠʝ ʱʝʣʯʢʦʚ ʚ ɺʅʏʉ ʧʨʠ 

ʦʪʢʨʳʚʘʥʠʠ ʠ ʟʘʢʨʳʪʠʠ ʨʪʘ. ʇʨʠ ʋɿ-ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʨʘʟʤʝʨʳ ʩʫʩʪʘʚʥʦʡ ʱʝʣʠ ʠ ʜʠʩʢʘ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ 

ʪʘʢʦʚʳʭ ʨʘʟʤʝʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʨʠʩ. 1, 2). 

ʋ ʧʘʮʠʝʥʪʦʚ ʠʟ ʛʨʫʧʧʳ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ, ʦʪʤʝʯʘʣʠʩʴ ʱʝʣʯʢʠ, ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ 

ʧʨʠ ʧʨʠʝʤʝ ʪʚʝʨʜʦʡ ʧʠʱʠ. ʇʨʠ ʦʩʤʦʪʨʝ ʫ 40 % ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʩʤʝʱʝʥʠʝ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʡ 

ʣʠʥʠʠ ʣʠʮʘ ʧʨʠ ʦʪʢʨʳʚʘʥʠʠ ʨʪʘ, ʫ 50% ʦʪʤʝʯʘʣʠʩʴ ʙʦʣʝʚʳʝ 

ʦʱʫʱʝʥʠʷ ʧʨʠ ʧʘʣʴʧʘʮʠʠ ɺʅʏʉ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ. ʋ ʚʩʝʭ 

ʧʘʮʠʝʥʪʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʚʳʷʚʣʷʣʘʩʴ ʘʩʠʤʤʝʪʨʠʷ ʞʝʚʘʪʝʣʴʥʳʭ 

ʤʳʰʮ ʠ ʥʘʣʠʯʠʝ ʛʦʣʦʚʥʳʭ ʙʦʣʝʡ. 
ʈʠʩʫʥʦʢ 1. ʈʘʟʤʝʨ ʰʠʨʠʥʳ ʩʫʩʪʘʚʥʦʛʦ ʜʠʩʢʘ ʧʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ɺʅʏʉ, ʤʤ 

 
ʇʦ ʜʘʥʥʳʤ ʨʠʩ. 1 ʚʠʜʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʠʟ ʛʨʫʧʧʳ ʩ 

ʚʳʨʘʞʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ ʚʳʷʚʣʷʣʦʩʴ 

ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʩʫʩʪʘʚʥʦʛʦ ʜʠʩʢʘ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʩʫʩʪʘʚʥʦʡ ʱʝʣʠ (ʨʠʩ. 2), ʯʪʦ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʠʟʤʝʥʝʥʠʠ ʧʦʣʦʞʝʥʠʷ ʤʳʱʝʣʢʦʚ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ [3] ʚʩʣʝʜʩʪʚʠʝ ʦʪʝʢʘ ʩʫʩʪʘʚʥʦʛʦ ʜʠʩʢʘ [2]. 
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ʈʠʩʫʥʦʢ 2. ʈʘʟʤʝʨʳ ʰʠʨʠʥʳ ʩʫʩʪʘʚʥʦʡ ʱʝʣʠ ʧʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ɺʅʏʉ, ʤʤ 

     
                                                                               

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʪʦʤ, ʯʪʦ ʚʝʜʫʱʠʤ ʠ ʩʘʤʳʤ ʨʘʥʥʠʤ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʜʠʩ-

ʬʫʥʢʮʠʠ ɺʅʏʉ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʘʣʠʯʠʝ ʞʘʣʦʙ ʥʘ ʭʨʫʩʪʳ ʠ ʱʝʣʯ-

ʢʠ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʣʠʯʠʝʤ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʩʠʤʧʪʦʤʘ ʜʠʩʬʫʥʢʮʠʠ 

ɺʅʏʉ ʩ ʧʦʤʦʱʴʶ ʋɿ-ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʞʝ ʚʳʷʚʣʷʣʠʩʴ ʢʘʣʴʮʠʥʘʪʳ ʚ 

ʦʙʣʘʩʪʠ ʩʫʩʪʘʚʥʦʛʦ ʜʠʩʢʘ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʣʠʯʠʠ 

ʫ ʥʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʚʷʣʦʪʝʢʫʱʝʛʦ ʧʨʦʮʝʩʩʘ. ʅʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘ-

ʣʦ, ʯʪʦ ʋɿ-ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʚʝʜʫʱʠʤ ʤʝʪʦʜʦʤ ʚ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʝ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʤʦʛʫʪ 

ʧʦʣʦʞʠʪʴ ʦʩʥʦʚʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʨʠʪʝʨʠʝʚ ʜʠʘʛʥʦʩʪʠʢʠ ʜʠʩʬʫʥʢʮʠʠ 

ɺʅʏʉ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ. 
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ʉʚʝʜʝʥʠʝ ʦʙ ʘʚʪʦʨʘʭ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 
ʐʦʨʢʠʥʘ ɽʢʘʪʝʨʠʥʘ ɽʚʛʝʥʴʝʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
ʐʦʨʢʠʥʘ ɸʥʥʘ ɽʚʛʝʥʴʝʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʏʫ-

ʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
ɸʨʣʘʰʢʠʥʘ ʆʣʴʛʘ ʄʠʭʘʡʣʦʚʥʘ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ 

ʥʦʨʤʘʣʴʥʦʡ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʩ ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ ʏʫʚʘʰʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
 
 

ʄ.ɸ. ɸʚʚʘʢʫʤʦʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ. ʅ. ʋʣʴʷʥʦʚʘ 

 

ʈɸɿʈɸɹʆʊʂɸ ʊɽʉʊ-ʉʀʉʊɽʄ ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ 

 ʂʀʉʃʆʈʆɼɸ ɺ ɺʆɼɽ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʪʝʩʪ-ʤʝʪʦʜʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ (ʈʂ) ʚ ʚʦʜʝ, ʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʪʝʩʪ-ʬʦʨʤʳ. ʇʨʠʚʝʜʝʥʳ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʈʂ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ.  
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ʬʦʨʤʘ. 
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DEVELOPMENT OF TEST SYSTEMS FOR THE 

 DETERMINATION OF OXYGEN IN WATER  

 
Abstract. The paper presents the results of the development of a test method 

for the determination of dissolved oxygen (PK) in water, and various test forms are 

investigated. Methods for determining RC in laboratory conditions are given. 

Key words: Dissolved oxygen, test method, test form. 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ - ʵʪʦ ʚʘʞʥʳʡ ʧʘʨʘʤʝʪʨ ʧʨʠ 

ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠʟ-ʟʘ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ 

ʦʙʠʪʘʶʪ ʚ ʚʦʜʦʝʤʝ.  ʉʣʠʰʢʦʤ ʚʳʩʦʢʠʡ ʠʣʠ ʩʣʠʰʢʦʤ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʈʂ ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʚʨʝʜ ʚʦʜʥʦʡ ʬʣʦʨʝ ʠ ʬʘʫʥʝ ʠ 

ʧʦʚʣʠʷʪʴ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ. ʊʦʯʥʳʝ ʜʘʥʥʳʝ ʦ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʈʂ 

ʚ ʚʦʜʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʚʳʟʚʘʥʥʳʭ ʧʨʠʨʦʜʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. ʀʩʪʦʯʥʠʢʘʤʠ ʈʂ ʚ ʚʦʜʝ ʷʚʣʷʶʪʩʷ 

ʘʪʤʦʩʬʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ. ʈʂ ʥʝʦʙʭʦʜʠʤ ʚ ʚʦʜʥʳʭ ʩʠʩʪʝʤʘʭ ʜʣʷ 

ʚʳʞʠʚʘʥʠʷ ʠ ʨʦʩʪʘ ʤʥʦʛʠʭ ʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

ɺ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʈʂ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 

0 ʜʦ 15 ʤʛ/ʜʤ3. ɺ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʤʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʈʂ ʧʦʚʝʨʞʝʥʘ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʝʟʦʥʥʳʤ ʠ ʩʫʪʦʯʥʳʤ ʢʦʣʝʙʘʥʠʷʤ. 

ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʈʂ ʜʣʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʧʝʨʠʦʜ ʣʝʜʦʩʪʘʚʘ ʥʝ ʜʦʣʞʥʘ 

ʦʧʫʩʢʘʪʴʩʷ ʥʠʞʝ 4 ʤʛ/ʜʤ3, ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ (ʜʦ ʧʝʨʠʦʜʘ 

ʣʝʜʦʩʪʘʚʘ) ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 6 ʤʛ/ʜʤ3. [1] 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʈʂ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʞʝʩʪʚʦ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʚʢʣʶʯʘʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʥʝʝ ʤʝʪʦʜʠʢ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʈʂ ʚ ʚʦʜʝ 

ʠʩʧʦʣʴʟʫʶʪ ʭʠʤʠʯʝʩʢʠʝ, ʦʧʪʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ʂ ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʠʪʩʷ ʡʦʜʦʤʝʪʨʠʯʝʩʢʦʝ 

ʪʠʪʨʦʚʘʥʠʝ ʧʦ ɺʠʥʢʣʝʨʫ. ʆʥʦ ʦʩʥʦʚʘʥʦ ʥʘ ʦʢʠʩʣʝʥʠʠ ʈʂ 

ʩʚʝʞʝʦʩʘʞʜʝʥʥʦʛʦ ʛʠʜʨʦʢʩʠʜʘ ʤʘʨʛʘʥʮʘ (II) ʜʦ ʤʘʨʛʘʥʮʘ (IV). ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʥ ʩʧʦʩʦʙʝʥ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ  ʚʳʜʝʣʷʪʴ ʠʟ KI 

ʩʚʦʙʦʜʥʳʡ I2, ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʢʦʣʠʯʝʩʪʚʫ ʈʂ. ɺʦ ʤʥʦʛʠʭ 
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ʤʝʪʦʜʘʭ ʟʘ ʦʩʥʦʚʫ ʙʝʨʝʪʩʷ ʠʤʝʥʥʦ ʵʪʦʪ ʤʝʪʦʜ. ʂ ʦʧʪʠʯʝʩʢʠʤ 

ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʩ 

ʠʥʜʠʛʦʢʘʨʤʠʥʦʤ, ʩʘʬʨʘʥʠʥʦʤ ʊ, ʤʝʪʠʣʝʥʦʚʳʤ ʛʦʣʫʙʳʤ) [2], 

ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʤʝʪʦʜʳ  (ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ) [3], 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ (ʩ ʢʨʘʩʠʪʝʣʝʤ ʘʟʫʨ 1) [4]. ʂ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʢʫʣʦʥʦʤʝʪʨʠʷ [5], 

ʢʘʧʠʣʣʷʨʥʳʡ ʵʣʝʢʪʨʦʬʦʨʝʟ [6]. ʊʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ 

ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ [7].  

 ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʦ ʢʠʩʣʦʨʦʜ ʦʪʥʦʩʠʪʩʷ ʢ ʪʘʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʷʪʴ ʥʘ ʤʝʩʪʝ ʦʪʙʦʨʘ 

ʧʨʦʙʳ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʣʝʚʦʡ ʘʥʘʣʠʟ, ʚ ʢʦʪʦʨʦʤ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʪʝʩʪ-ʩʠʩʪʝʤʳ.   

ʊʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʨʦʩʪʳʝ, ʧʦʨʪʘʪʠʚʥʳʝ ʠ ʜʝʰʝʚʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʵʢʩʧʨʝʩʩʥʳʝ ʤʝʪʦʜʠʢʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚ. ʊʝʩʪ-ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʠʟʫʘʣʴʥʳʡ 

ʠʟʤʝʨʷʝʤʳʡ ʵʬʬʝʢʪ, ʥʘʧʨʠʤʝʨ, ʦʢʨʘʩʢʘ ʨʘʩʪʚʦʨʘ ʠʣʠ ʙʫʤʘʛʠ. 

[8] 

ɿʘ ʦʩʥʦʚʫ ʙʳʣʘ ʚʟʷʪʘ ʤʝʪʦʜʠʢʘ ʆʉʊ [2]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʤʠʪʠʨʫʶʱʫʶ ʰʢʘʣʫ, ʢʦʪʦʨʫʶ ʧʦʣʫʯʘʣʠ ʧʫʪʝʤ 

ʩʤʝʰʠʚʘʥʠʷ ʪʨʝʭ ʩʦʣʝʡ: FeCl3, CoCl2, CuSO4. ʐʢʘʣʘ ʥʘʯʠʥʘʝʪʩʷ 

ʩ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʩ ʧʝʨʝʭʦʜʦʤ ʚ ʬʠʦʣʝʪʦʚʳʡ ʯʝʨʝʟ ʨʦʟʦʚʳʡ ʮʚʝʪ. 

ʂʘʞʜʳʡ ʮʚʝʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʈʂ ʚ ʧʨʦʙʝ. ɺ ʦʩʥʦʚʝ 

ʤʝʪʦʜʘ ʣʝʞʠʪ ʨʝʘʢʮʠʷ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ: 
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ʇʦʣʫʯʠʚʰʠʡʩʷ ʮʚʝʪ ʨʘʩʪʚʦʨʘ ʧʨʦʙʳ ʩʨʘʚʥʠʚʘʣʠ ʩʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʰʢʘʣʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʩʫʜʠʣʠ ʦ ʩʦʜʝʨʞʘʥʠʠ 

ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʳʣʦ ʠʩʧʨʦʙʦʚʘʥʦ 2 ʚʠʜʘ ʪʝʩʪ-ʬʦʨʤ: 

ʧʦʣʦʩʢʠ ʠ ʪʘʙʣʝʪʢʠ.  
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ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʝʩʪ-ʧʦʣʦʩʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ (ɻʆʉʊ 12026-

76) ʨʘʟʤʝʨʦʤ 0,5 ʩʤ  5 ʩʤ. ʈʝʘʛʝʥʪ ʟʘʢʨʝʧʣʷʣʠ ʥʘ ʥʦʩʠʪʝʣʝ 

ʤʝʪʦʜʦʤ ʬʠʟʠʯʝʩʢʦʡ ʠʤʤʦʙʠʣʠʟʘʮʠʠ. ʇʦʣʦʩʢʠ ʟʘʤʘʯʠʚʘʣʠ ʚ 

ʛʣʠʮʝʨʠʥʦʚʦʤ ʠʣʠ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ ʠʥʜʠʛʦʢʘʨʤʠʥʘ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʣʠʮʝʨʠʥʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʨʝʘʛʝʥʪ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʯʥʦ ʟʘʢʨʝʧʣʷʣʩʷ ʥʘ ʥʦʩʠʪʝʣʝ ʠ ʯʘʩʪʠʯʥʦ ʩʤʳʚʘʣʩʷ ʧʨʠ 

ʧʦʛʨʫʞʝʥʠʠ ʧʦʣʦʩʢʠ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʨʘʩʪʚʦʨ. ʀʪʦʛʦʚʳʡ ʮʚʝʪ 

ʪʝʩʪ-ʧʦʣʦʩʢʠ ʙʳʣ ʦʯʝʥʴ ʩʣʘʙʳʤ, ʠ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʨʦʙʝ 

ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪ. ʀʤʤʦʙʠʣʠʟʘʮʠʷ 

ʨʝʘʛʝʥʪʘ ʠʟ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʙʫʤʘʞʥʳʭ ʪʝʩʪ-ʧʦʣʦʩʢʘʭ 

ʧʨʦʰʣʘ ʫʩʧʝʰʥʦ, ʧʦʣʫʯʝʥʥʳʝ ʪʝʩʪ-ʧʦʣʦʩʢʠ ʠʤʝʣʠ ʩʠʥʶʶ 

ʦʢʨʘʩʢʫ, ʫʩʪʦʡʯʠʚʫʶ ʚ ʪʝʯʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʇʨʠ 

ʧʦʛʨʫʞʝʥʠʠ ʛʦʪʦʚʳʭ ʪʝʩʪ-ʧʦʣʦʩʦʢ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʨʘʩʪʚʦʨ ʮʚʝʪ 

ʤʝʥʷʣʩʷ ʥʘ ʨʦʟʦʚʦ-ʬʠʦʣʝʪʦʚʳʡ, ʧʨʠ ʜʦʣʛʦʤ ʢʦʥʪʘʢʪʝ ʩ ʚʦʜʦʡ 

ʨʝʘʛʝʥʪ ʩʤʳʚʘʣʩʷ ʩ ʥʦʩʠʪʝʣʷ, ʪʝʩʪ-ʧʦʣʦʩʢʘ ʦʙʝʩʮʚʝʯʠʚʘʣʘʩʴ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʦʩʦʙʦʚ ʬʠʟʠʯʝʩʢʦʡ 

ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʠʥʜʠʛʦʢʘʨʤʠʥʘ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʠʥʜʠʢʘʪʦʨʥʳʭ ʪʝʩʪ-ʧʦʣʦʩʦʢ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʈʂ ʚ 

ʚʦʜʝ ʷʚʣʷʝʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ, ʪʘʢ ʢʘʢ ʨʝʘʛʝʥʪ ʩʤʳʚʘʝʪʩʷ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʦʩʠʪʝʣʷ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʪʝʩʪ-ʬʦʨʤʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʈʂ 

ʷʚʣʷʝʪʩʷ ʪʘʙʣʝʪʠʨʦʚʘʥʥʘʷ ʬʦʨʤʘ, ʧʨʠ ʢʦʥʪʘʢʪʝ ʢʦʪʦʨʦʡ ʩ 

ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʨʘʩʪʚʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʧʦʣʥʦʝ ʨʘʩʪʚʦʨʝʥʠʝ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʷʪ ʧʦ ʦʢʨʘʩʢʝ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ɼʣʷ 

ʩʦʟʜʘʥʠʷ ʪʘʙʣʝʪʦʢ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʦʜʥʦʨʦʜʥʦʛʦ 

ʧʦʨʦʰʢʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʠʥʜʠʛʦʢʘʨʤʠʥʘ, ʛʣʶʢʦʟʳ ʠ 

ʠʥʜʠʬʬʝʨʝʥʪʥʦʡ ʩʦʣʠ. ʇʦʣʫʯʠʚʰʘʷʩʷ ʪʘʙʣʝʪʢʘ ʚʝʩʠʣʘ 0,4 ʛ ʩ 

ʜʠʘʤʝʪʨʦʤ 0,5 ʩʤ, ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʷʣʘʩʴ ʚ ʚʦʜʝ, ʜʘʚʘʷ ʩʠʥʶʶ 

ʦʢʨʘʩʢʫ ʨʘʩʪʚʦʨʘ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʱʝʣʦʯʠ ʠʥʜʠʛʦʢʘʨʤʠʥ 

ʧʝʨʝʭʦʜʠʣ ʚ ʣʝʡʢʦʬʦʨʤʫ ʠ ʧʦʣʫʯʘʣʩʷ ʮʚʝʪ ʨʘʩʪʚʦʨʘ, ʢʦʪʦʨʳʡ 

ʚʦʟʤʦʞʥʦ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩ ʮʚʝʪʦʤ ʠʟ 

ʰʢʘʣʳ ʩʪʘʥʜʘʨʪʦʚ. 

ʊʝʩʪ-ʤʝʪʦʜ ʙʳʣ ʠʩʧʨʦʙʦʚʘʥ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʦʙʲʝʢʪʘʭ ʠ ʩʨʘʚʥʝʥ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʦʡ ï ʪʠʪʨʦʚʘʥʠʝ ʧʦ 

ɺʠʥʢʣʝʨʫ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1. ʉʦʜʝʨʞʘʥʠʝ ʈʂ ʚ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʏʫʚʘʰʠʠ (ʏʈ) 

 ʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʅʆ) 

ʆʙʲʝʢʪ 

ʆʧʨʝʜʝʣʝʥʠʝ ʈʂ, ʤʛ/ʣ 

ʧʦ ʤʝʪʦʜʫ ɺʠʥʢʣʝʨʘ ʪʝʩʪ-ʤʝʪʦʜ 

 ̖  æʭ Sr 

ʨ. ʉʫʨʘ (ʏʈ) 8,83  0,2 2,27 % 
8 

ʧʨʫʜ ʄʠʨʩʢʠʡ (ʏʈ) 7,79  0,2 2,57 % 
6 

ʨ. ʉʫʨʘ (ʅʆ) 9,55  0,2 2,09 % 
8 

ʨ. ʉʝʤʴʷʥʢʘ (ʅʆ) 6,38  0,3 4,70 % 
6 

ʨ. ʏʫʛʫʥʢʘ (ʅʆ) 6,27  0,27 4,31 % 
6 

 
ʆʧʨʝʜʝʣʠʣʠ ʩʦʜʝʨʞʘʥʠʝ ʈʂ ʚ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʘʭ 

ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʪʝʩʪ-ʬʦʨʤ. ʂʘʢ ʧʦʢʘʟʘʣʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʩʪ-

ʩʠʩʪʝʤʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʪʝʩʪ-ʬʦʨʤʳ ʠ ʮʠʬʨʦʚʫʶ ʮʚʝʪʥʫʶ 

ʰʢʘʣʫ, ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ 

ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. 
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ɸʚʚʘʢʫʤʦʚʘ ʄʘʨʠʥʘ ɸʣʝʢʩʝʝʚʥʘ ï ʩʪʫʜʝʥʪ ʭʠʤʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ. ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

ɸ.ʈ. ʊʨʦʬʠʤʦʚʘ, ɺ.ʀ. ɺʠʥʦʛʨʘʜʦʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ  

 

ʗɹʃʆʂʆ ʂɸʂ ʇʈɽʂʋʈʉʆʈ ʇʈʆʊʀɺʆʆʇʋʍʆʃɽɺʓʍ 

 ʇʈɽʇɸʈɸʊʆɺ ɿɸ ʉʏɽʊ ʊʈʀʊɽʈʇɽʅʆɺʓʍ ʂʀʉʃʆʊ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʣʘʩʩ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ï ʪʨʠʪʝʨʧʝʥʦʚʳʝ ʢʠʩʣʦʪʳ ʫʨʩʘʥʦʚʦʛʦ ʠ ʦʣʝʘʥʦ-

ʚʦʛʦ ʨʷʜʘ, ʠʟʙʠʨʘʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ ʠ ʧʨʠʩʫʪ-

ʩʪʚʫʶʱʠʝ ʚ ʷʙʣʦʯʥʦʤ ʰʨʦʪʝ. ɼʣʷ ʣʫʯʰʝʡ ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ ʩʦʟʜʘʥʳ ʠ 

ʠʟʫʯʝʥʳ ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʥʳʝ ʵʪʠʭ ʢʠʩʣʦʪ ʩ ʣʠʧʦʬʠʣʴʥʳʤ 

ʧʠʨʠʜʠʥʠʝʚʳʤ ʢʘʪʠʦʥʦʤ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʠʪʝʨʧʝʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʡ ʘʧʦʧʪʦʟ. 

 

A.R. Trofimova, V.I. Vinogradova  

Chuvash State University named after I.N. Ulyanova 

 

APPLE AS A PRECURSOR OF ANTI-TUMOR DRUGS 

DUE TO TRITERPENE ACIDS  

 

Abstract. In the scientific article, the effect of a class of biological ac-

tive substances is triterpene acids of the ursan and olean series, which selec-

tively act on tumor cells and are present in apple meal. For greater bioavail-

ability, semisynthetic acid derivatives with a lipophilic pyridine cation have 

been created and studied. 

Key words: triterpene acids, antitumor drugs, mitochondrial apopto-

sis. 

 
ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ - ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʤʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ. ʈʘʢʦʚʳʝ ʦʧʫʭʦʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-

ʙʦʡ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦ ʜʝʣʷʱʫʶʩʷ ʛʨʫʧʧʫ ʚʠʜʦʠʟʤʝʥʝʥʥʳʭ 

ʢʣʝʪʦʢ, ʚʳʪʝʩʥʷʶʱʠʭ ʠ ʨʘʟʨʫʰʘʶʱʠʭ ʥʦʨʤʘʣʴʥʳʝ ʦʨʛʘʥʳ ʠ 

ʪʢʘʥʠ ʙʦʣʴʥʦʛʦ.  

ʉʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʘ ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʢʘ ʠʩʧʦʣʴʟʫʝʪ: ʭʠ-

ʤʠʦʪʝʨʘʧʠʶ, ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʣʫʯʝʚʫʶ, ʛʦʨʤʦ-

ʥʘʣʴʥʫʶ, ʪʘʨʛʝʪʥʫʶ ʪʝʨʘʧʠʠ, ʨʘʜʠʦʬʘʨʤʧʨʝʧʘʨʘʪʳ ʠ ʜʨʫʛʠʝ 

ʤʝʪʦʜʳ. 

ʆʩʥʦʚʥʘʷ ʩʣʦʞʥʦʩʪʴ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ ʦʥʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʩʦʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʜʝʡ-

ʩʪʚʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʨʘʢʦʚʳʝ, ʥʦ ʠ ʥʘ ʟʜʦʨʦʚʳʝ ʢʣʝʪʢʠ ʦʨʛʘʥʠʟ-

ʤʘ. ʂ ʪʦʤʫ ʞʝ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʨʘʢʦʚʳʝ ʢʣʝʪʢʠ ʙʳʩʪʨʦ ʤʝ-

ʥʷʶʪʩʷ ʠ ʩʪʘʥʦʚʷʪʩʷ ʨʝʟʠʩʪʝʥʪʥʳʤʠ ʢ ʜʝʡʩʪʚʠʶ ʧʨʝʧʘʨʘʪʦʚ.  

ʉʦʚʩʝʤ ʥʝʜʘʚʥʦ ʧʦʷʚʠʣʦʩʴ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ 

ï ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʘʷ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ ʪʝʨʘʧʠʷ. ʆʥʘ ʦʩʥʦʚʘ-

ʥʘ ʥʘ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ ʥʘ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʦʨʛʘ-

ʥʝʣʣʳ ʢʣʝʪʢʠ ï ʤʠʪʦʭʦʥʜʨʠʠ. ʆʧʫʭʦʣʝʚʳʝ ʦʨʛʘʥʝʣʣʳ, ʚ ʦʪʣʠ-

ʯʠʝ ʦʪ ʟʜʦʨʦʚʳʭ, ʦʢʘʟʘʣʠʩʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʪʨʠʪʝʨʧʝʥʦ-
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ʚʳʤ ʢʠʩʣʦʪʘʤ, ʜʝʡʩʪʚʫʶʱʠʤ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʠ ʠʟʙʠʨʘʪʝʣʴʥʦ 

ʥʘ ʧʦʨʘʞʝʥʥʳʝ ʪʢʘʥʠ. 

ʇʨʠʨʦʜʥʳʝ ʧʝʥʪʘʮʠʢʣʠʯʝʩʢʠʝ ʪʨʠʪʝʨʧʝʥʦʚʳʝ ʢʠʩʣʦʪʳ 

ʫʨʩʘʥʦʚʦʛʦ ʠ ʦʣʝʘʥʘʥʦʚʦʛʦ ʨʷʜʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʠʨʝ, ʥʘʧʨʠʤʝʨ, ʚ ʷʙʣʦʢʘʭ, ʦʣʠʚʢʘʭ, ʯʝʩʥʦʢʝ ʠ 

ʨʦʟʤʘʨʠʥʝ. ʅʘʠʙʦʣʴʰʝʝ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʦʞʫʨʝ 

ʧʣʦʜʦʚ. ʂʨʦʤʝ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʩʧʝʢʪʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ, ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʭ ʮʠʪʦʪʦʢʩʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʠʮʠʠʨʦʚʘʪʴ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʡ 

ʧʫʪʴ ʘʧʦʧʪʦʟʘ ʚ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʢʘʭ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʵʪʘʥʦʣʦʤ ʩʳʨʴʷ 

ʚ ʰʨʦʪʝ ʷʙʣʦʢ ʩʦʜʝʨʞʠʪʩʷ ʜʦ 5 % ʧʝʥʪʘʮʠʢʣʠʯʝʩʢʠʭ ʪʨʠʪʝʨ-

ʧʝʥʦʠʜʦʚ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʠʜʝ ʫʨʩʦʣʦʚʦʡ ʠ ʦʣʝʘʥʦʣʦʚʦʡ 

ʢʠʩʣʦʪ (1ʘ,ʙ)), ʢʦʪʦʨʳʝ ʢʨʦʤʝ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʛʦ ʜʝʡʩʪʚʠʷ 

ʦʙʣʘʜʘʶʪ ʪʘʢʞʝ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʠʤ, ʧʨʦʪʠʚʦʘʪʝʨʦʩʢʣʝʨʦʪʠ-

ʯʝʩʢʠʤ, ʢʘʨʜʠʦʪʦʥʠʯʝʩʢʠʤ ʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠ-

ʝʤ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʤʘʣʦʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ [3]. 
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ɿʘʪʨʫʜʥʝʥʠʝ ʚ ʨʘʙʦʪʝ ʩ ʪʨʠʪʝʨʧʝʥʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ ʩʦ-

ʩʪʘʚʣʷʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʩʝ ʦʥʠ ʩʣʘʙʦ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʚʦʜʝ ʠ 

ʧʣʦʭʦ ʧʨʦʭʦʜʷʪ ʩʢʚʦʟʴ ʢʣʝʪʦʯʥʳʝ ʤʝʤʙʨʘʥʳ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘ-

ʝʪ ʠʭ ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʝʝ ʧʨʝʜʧʦʯʪʝ-

ʥʠʝ ʦʪʜʘʶʪ ʠʭ ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʤ ʧʨʦʠʟʚʦʜʥʳʤ.  

ʀʟʫʯʝʥʳ ʩʦʣʝʦʙʨʘʟʥʳʝ ʢʦʥʲʶʛʘʪʳ ʫʨʩʦʣʦʚʦʡ (1ʘ) ʠ ʦʣʝʘ-

ʥʦʣʦʚʦʡ (1ʙ) ʢʠʩʣʦʪ ʩ ʣʠʧʦʬʠʣʴʥʳʤ ʧʠʨʠʜʠʥʠʝʚʳʤ ʢʘʪʠʦ-

ʥʦʤ (2). ʇʦʩʣʝʜʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʫʶ ʯʘʩʪʠʮʫ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʟʘʨʷʜʦʤ, ʩʧʦʩʦʙʥʫʶ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʢʣʝʪʦʯʥʳʝ ʤʝʤʙʨʘʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʪʨʠ-

ʪʝʨʧʝʥʦʚʳʤ ʢʠʩʣʦʪʘʤ ʣʝʛʯʝ ʧʨʦʥʠʢʘʪʴ ʚʥʫʪʨʴ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ 

ʠ ʠʭ ʤʠʪʦʭʦʥʜʨʠʡ [2]. 

 



258 

N
+

NH

H

Br
-

  (2) 

 
ʂʦʥʲʶʛʘʪʳ (3ʘ,ʙ) ʧʦʣʫʯʘʣʠ ʥʘ ʦʩʥʦʚʝ 4-ʙʨʦʤʙʫʪʠʣʦʚʳʭ 

ʵʬʠʨʦʚ: ʠʩʭʦʜʥʳʝ ʢʠʩʣʦʪʳ (1ʘ,ʙ) ʢʠʧʷʪʠʣʠ ʩ ʠʟʙʳʪʢʦʤ 

1,4ʜʠʙʨʦʤʙʫʪʘʥʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʦʪʘʰʘ ʠ ʟʘʪʝʤ ʠʤʠ ʘʣʢʠʣʠ-

ʨʦʚʘʣʠ      (ɽ)-4-(1ʅ-ʠʥʜʦʣ-3- ʠʣʚʠʥʠʣ)ʧʠʨʠʜʠʥ (2) ʚ ʜʠʤʝʪʠʣ-

ʬʦʨʤʘʤʠʜʝ ʧʨʠ 85Áʉ. 
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ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʥʦʚʳʭ ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜ-

ʥʳʭ (3ʘ, ʙ) ʧʦʢʘʟʘʣ, ʯʪʦ ʠʭ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʨʝʟʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʘʢʪʠʚʥʦʡ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ) [2]. ʕʪʦʪ ʵʬ-

ʬʝʢʪ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʦʙʫʩʣʦʚʣʝʥ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦ-

ʥʘʧʨʘʚʣʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʩʦʝʜʠʥʝʥʠʡ, ʧʨʦʷʚʣʷʶʱʠʤʩʷ ʧʦʜʘʚ-

ʣʝʥʠʝʤ ʬʫʥʢʮʠʡ ʦʨʛʘʥʝʣʣ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʫʷ ʠʟʦʣʠ-

ʨʦʚʘʥʥʳʝ ʤʠʪʦʭʦʥʜʨʠʠ ʧʝʯʝʥʠ ʢʨʳʩʳ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʥʘʨʫ-

ʞʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʥʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩʥʠʞʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʠ ʨʘʩʩʝʠʚʘʪʴ ʤʝʤʙʨʘʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʧʨʦʪʦʥʦʬʦʨʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢ ʠ ʩ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʜʘʚʣʷʪʴ 

ʘʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʦʚ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ɸʌʂ ʤʠʪʦʭʦʥʜʨʠʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʧʣʦʜʦʚ, ʙʦʛʘʪʳʭ ʪʘʢʠʤʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ-ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʢʘʢ ʪʨʠʪʝʨʧʝʥʦʚʳʝ 
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ʢʠʩʣʦʪʳ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʣʝʟʥʳʤ ʜʣʷ ʧʨʦʬʠʣʘʢ-

ʪʠʢʠ ʥʝ ʪʦʣʴʢʦ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʤ, ʢʘʨʜʠʦʪʦʥʠʯʝʩʢʠʭ, ʥʦ ʠ 

ʦʧʫʭʦʣʝʚʳʭ ʙʦʣʝʟʥʝʡ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ (ʘʚʪʦʨʘʭ) ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʊʨʦʬʠʤʦʚʘ ɸʣʝʢʩʘʥʜʨʘ ʈʘʜʠʢʦʚʥʘ ï ʩʪʫʜʝʥʪ ʭʠʤʠʢʦ-

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ɺʠʥʦʛʨʘʜʦʚʘ ɺʠʢʪʦʨʠʷ ʀʚʘʥʦʚʥʘ ï ʩʪʫʜʝʥʪ ʭʠʤʠʢʦ-

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ɺʘʩʠʣʴʝʚʘ ʊʘʪʴʷʥʘ ɺʘʩʠʣʴʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

ʉ.ʅ. ʍʚʘʪʢʠʥ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʈɸɿʈɸɹʆʊʂɸ ʄʆɼɽʃʀ ʉʍɽʄʓ ʆʂʀʉʃɽʅʀʗ 

 ʀɿʆʇʈʆʇɸʅʆʃɸ ʇʈʆʀɿɺʆɼʉʊɺɸ 

 ʇɽʈʆʂʉʀɼɸ ɺʆɼʆʈʆɼɸ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʪʘʜʠʠ ʦʢʠʩʣʝʥʠʷ ʠʟʦʧʨʦʧʘʥʦʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʤʦʜʝʣʴ ʭʠʤʠʢʦ-ʵʥʝʨʛʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʍʕʊʇ) ʨʝʘʢʪʦʨʘ 

ʦʢʠʩʣʝʥʠʷ ʠʟʦʧʨʦʧʘʥʦʣʘ ʠ ʥʘ ʝʝ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʩʪʘʥʦʚʢʘ 

ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʠʤʠʢʦ-

https://doi.org/10.3390/membranes13060563
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ʵʥʝʨʛʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʍʕʊʉ) ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʥʩʠʬʠʢʘ-

ʮʠʠ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʪʘʜʠʠ ʦʢʠʩʣʝʥʠʷ ʠʟʦʧʨʦʧʘʥʦʣʘ. ʈʘʟ-

ʨʘʙʦʪʘʥ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʚʦʜʠʪʴ ʦʧ-

ʪʠʤʠʟʘʮʠʶ ʠ ʫʣʫʯʰʘʪʴ ʵʥʝʨʛʦʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʦʢʘʣʴʥʳʭ ʧʝʨʝ-

ʤʝʥʥʳʭ ʍʕʊʇ ʩʪʘʜʠʠ ʦʢʠʩʣʝʥʠʷ ʠʟʦʧʨʦʧʘʥʦʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʦʢ-

ʩʠʜʘ ʚʦʜʦʨʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʵʥʝʨʛʦʨʝʩʫʨʩʦʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ, ʩʭʝʤʘ, ʠʟʦʧʨʦʧʘʥʦʣ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ. 

 

DEVELOPMENT OF A  MODEL  FOR THE ISOPROPANOL 

OXIDATION  REACTION TO PRODUCE HYDROGEN PEROXIDE . 

 

Abstract. The article considers the basic technological scheme of the 

isopropanol oxidation stage of hydrogen peroxide production. A mathemat-

ical and computer model of chemical and energy technological processes 

(CTP) of an isopropanol oxidation reactor has been developed and, based 

on it, a mathematical formulation of the problem of optimizing the energy 

resource efficiency of a chemical and energy technological system (HTS) 

by intensifying heat exchange processes of the isopropanol oxidation stage. 

A high-speed real-time computational algorithm and a control system have 

been developed that allows optimizing and improving the energy efficiency 

of local variables of the HEPTP of the isopropanol oxidation stage of hy-

drogen peroxide production. 

Key words: Mathematical model, energy resource efficiency, scheme, 

isopropanol, production, production of hydrogen peroxide. 

 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ 

ʜʝʡʩʪʚʫʶʱʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʦʢ-

ʩʠʜʘ ʚʦʜʦʨʦʜʘ ʇɸʆ çʍʠʤʧʨʦʤè.  ʄʦʜʝʣʠʨʫʶʱʝʡ ʧʨʦʛʨʘʤʤʦʡ 

ʷʚʣʷʣʩʷ çʂʦʥʩʪʨʫʢʪʦʨ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩ-

ʩʦʚè [1]. 
ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʝʡʩʪʚʫʶʱʫʶ 

ʤʥʝʤʦʩʭʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʥʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.1. 
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ʈʠʩʫʥʦʢ 1 - ʧʨʠʥʮʠʧʠʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ 

ʩʪʘʜʠʠ ʦʢʠʩʣʝʥʠʷ ʠʟʦʧʨʦʧʘʥʦʣʘ 

 
ʀʟʦʧʨʦʧʘʥʦʣ ʧʨʦʭʦʜʠʪ ʪʝʧʣʦʦʙʤʝʥʥʠʢʠ 19 ʠ 20. ɺ ʪʝʧʣʦ-

ʦʙʤʝʥʥʠʢʝ 19 ʦʥ ʟʘʭʦʣʘʞʠʚʘʝʪ ʨʝʘʢʮʠʦʥʥʳʡ ʨʘʩʪʚʦʨ, ʧʨʦʭʦʜʷ-

ʱʠʡ ʧʦ ʪʨʫʙʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʠʟ ʨʝʘʢʪʦʨʘ 22, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʛʨʝʚʘʷʩʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʙʦʣʝʝ 85 Áʉ. ʆʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ 20 ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʠʟʦʧʨʦʧʘʥʦʣ ʥʘʛʨʝʚʘʝʪʩʷ ʧʘʨʦʤ ʜʘʚʣʝʥʠʝʤ 0,5 

ʄʇʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʙʦʣʝʝ 130 Áʉ, ʢʦʪʦʨʘʷ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʛʫʣʠʨʫʝʪʩʷ. ʀʟ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ 20 ʠʟʦʧʨʦʧʘ-

ʥʦʣ ʧʦʜʘʝʪʩʷ ʚ ʚʦʩʴʤʫʶ ʩʝʢʮʠʶ ʨʝʘʢʪʦʨʘ 22. ʂʦʥʪʨʦʣʠʨʫʝʪʩʷ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʛʫʣʠʨʫʝʪʩʷ ʟʘʜʘʥʥʳʡ ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʠʟʦ-

ʧʨʦʧʘʥʦʣʘ. ɺʦʟʜʫʰʥʦ-ʢʠʩʣʦʨʦʜʥʘʷ ʩʤʝʩʴ (ɺʂʉ), ʧʦʣʫʯʝʥʥʘʷ 

ʩʤʝʰʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʫʭʘ ʩ ʢʠʩʣʦʨʦʜʦʤ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʢʘʢ ʦʢʠʩʣʠʪʝʣʴ ʠʟʦʧʨʦʧʘʥʦʣʘ [2]. 
ɺʂʉ, ʧʨʦʡʜʷ ʩʣʦʡ ʞʠʜʢʦʩʪʠ ʧʝʨʚʦʡ ʩʝʢʮʠʠ, ʧʦʩʪʫʧʘʝʪ ʚ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʳʰʝʣʝʞʘʱʝʡ ʩʝʢʮʠʠ ʠ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʚʩʝ ʩʝʢʮʠʠ ʦʙʲ-
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ʝʤʥʘʷ ʜʦʣʷ ʢʠʩʣʦʨʦʜʘ ʩʥʠʞʘʝʪʩʷ ʜʦ 3 - 0,5%. ʇʨʦʠʩʭʦʜʠʪ 

ʥʘʢʦʧʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʩʚʝʨʭʫ ʚʥʠʟ [3]. 
ʆʪʥʦʰʝʥʠʝ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʢʠʩʣʦʨʦʜʘ ʢ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʧʝ-

ʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ ʧʦ ʚʳʩʦʪʝ ʨʝʘʢʪʦʨʘ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 

ʜʚʫʭ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ ʚ 

ʧʝʨʚʦʡ ʠ ʚʦʩʴʤʦʡ ʩʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʦʙʲʝʤʥʦʡ ʜʦʣʝʡ ʢʠʩʣʦʨʦʜʘ ʚ 

ʦʪʭʦʜʷʱʝʤ ʠʟ ʨʝʘʢʪʦʨʘ ʛʘʟʝ.  

ɺʳʭʦʜʷʱʘʷ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ 23 ʦʪʨʘʙʦʪʘʥʥʘʷ ɺʂʉ ʥʘʩʳʱʝ-

ʥʘ ʧʘʨʘʤʠ ʠʟʦʧʨʦʧʘʥʦʣʘ ʠ ʘʮʝʪʦʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʝ 

65 Áʉ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʩʪʝʧʝʥʠ ʥʘʩʳʱʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥ ʦʙʨʘʪ-

ʥʳʡ ʭʦʣʦʜʠʣʴʥʠʢ 23ɸ, ʢʫʜʘ ʠ ʧʦʩʪʫʧʘʝʪ ʛʘʟ ʠʟ ʭʦʣʦʜʠʣʴʥʠʢʘ 

23ɹ. ɼʣʷ ʦʪʨʘʙʦʪʘʥʥʳʭ ʛʘʟʦʚ, ʚʳʭʦʜʷʱʠʭ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʦʚ 23ɹ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʦʙʚʦʜʥʘʷ ʣʠʥʠʷ, ʤʠʥʫʷ ʦʙʨʘʪʥʳʡ ʭʦʣʦʜʠʣʴʥʠʢ 

23ɸ. 

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʙʨʦʩʘ ʜʘʚʣʝʥʠʷ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʟʘʜʘʥ-

ʥʦʛʦ ʩʨʘʙʘʪʳʚʘʝʪ ʙʣʦʢʠʨʦʚʢʘ ʥʘ ʦʪʢʨʳʪʠʝ ʦʪʩʝʯʥʦʛʦ ʢʣʘʧʘʥʘ ʂ-

22, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʣʠʥʠʠ ʛʘʟʘ ʧʝʨʝʜ ʦʙʨʘʪʥʳʤ ʭʦʣʦʜʠʣʴʥʠ-

ʢʦʤ 23ʘ. 

ʄʘʪʝʨʠʘʣʴʥʳʡ ʠ ʪʝʧʣʦʚʳʝ ʙʘʣʘʥʩʳ ʩʚʦʜʠʣʠ ʚ çʂʦʥʩʪʨʫʢ-

ʪʦʨʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚè ʠ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʟʝʣ, ʩʚʷʟʴ, ʬʫʥʢʮʠʷ 

,4-ʧʦʣʶʩʥʠʢ, ʩʧʣʘʡʥ ʠ ʪ.ʜ.  [4]. ʅʘ ʦʩʥʦʚʝ ʙʘʣʘʥʩʦʚ ʩʦʩʪʘʚʣʝʥ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʛʨʘʬ. ʆʥ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ.2. 
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ʈʠʩʫʥʦʢ 2 - ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʛʨʘʬ ʩʪʘʜʠʠ ʦʢʠʩʣʝʥʠʷ ʠʟʦ-

ʧʨʦʧʘʥʦʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴ-

ʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʨʘʩʭʦʜʥʳʤ ʥʦʨʤʘʤ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦ ʩʳʨʴʶ ʠ ʵʥʝʨʛʦʨʝʩʫʨʩʘʤ. ʆʧʨʝʜʝʣʝʥʳ ʦʧ-

ʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʨʝʘʢʪʦʨʘ ʩʠʥʪʝʟʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝ-

ʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʟʨʘʙʦʪʘʥ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʡ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʩʠʩʪʝʤʘ ʫʧʨʘʚ-

ʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʚʦʜʠʪʴ ʦʧʪʠʤʠʟʘʮʠʶ [5].  ʠ ʫʣʫʯʰʘʪʴ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʦʢʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʍʕʊʇ 

ʩʪʘʜʠʠ ʦʢʠʩʣʝʥʠʷ ʠʟʦʧʨʦʧʘʥʦʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦ-

ʨʦʜʘ. 
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ʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚ. ɺ ʩʙʦʨʥʠʢʝ: ʇʨʠʦʨʠʪʝʪ-
ʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʜʦʢʣʘʜʳ XXX ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʡ ʥʘʫʯ.-ʧʨʘʢʪʠʯ. ʢʦʥʬ.. ʇʦʜ ʦʙʱ. ʨʝʜ. ɺ.ʄ. ʇʘʥʘʨʠʥʘ. 
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ɻʋʄɸʅʀʊɸʈʅʓɽ ʅɸʋʂʀ 
 

ɽ.ɸ. ɹʦʨʦʜʢʠʥ 
ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 
 

ʉʆʎʀʆʃʆɻʀʗ ʍʈʀʉʊʀɸʅʉʂʆɻʆ ʕʂʋʄɽʅʀɿʄɸ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʧʨʠʥʠʤʘʝʪʩʷ ʧʦʧʳʪʢʘ ʘʥʘʣʠʟʘ 

ʩʚʷʟʠ ʤʝʞʜʫ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʵʢʫʤʝʥʠʯʝʩʢʦʤ ʦʙʱʝʥʠʠ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʦʨʠʝʥʪʘʮʠʝʡ ʢʨʫʧʥʝʡʰʠʭ ʭʨʠʩʪʠʘʥʩʢʠʭ ʜʝʥʦʤʠʥʘʮʠʡ ʚ ʤʠʨʝ. ɼʘʝʪʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʮʝʨʢʚʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʠ 

ʢʘʜʨʦʚʦʤ ʘʩʧʝʢʪʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʫʤʝʥʠʟʤ, ʭʨʠʩʪʠʘʥʩʪʚʦ, ʵʢʢʣʝʟʠʦʣʦʛʠʷ, 

ʧʦʣʠʪʠʯʝʩʢʦʝ ʙʦʛʦʩʣʦʚʠʝ, ʩʦʮʠʦʣʦʛʠʷ. 
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SOCIOLOGY OF CHRISTIAN ECUMENISM  
 

Abstract. This article attempts to analyze the link between activity in 

the ecumenical movement and political affiliation of the biggest christian 

denominations in the world. A characteristic of the modern organizational 

and human resources state of the churches is given. 
Key words: ecumenism, christianity, ecclesiology, political theology, 

sociology. 
 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʪʦʷʚʰʠʡʩʷ ʪʨʝʥʜ ʧʘʜʝʥʠʷ ʨʝʣʠʛʠʦʟʥʦʩʪʠ ʚ 

ʤʠʨʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ, ʨʝʣʠʛʠʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʠʛʨʘʝʪ ʦʜʥʫ ʠʟ 

ʢʣʶʯʝʚʳʭ ʨʦʣʝʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʜʝʥʪʠʯʥʦʩʪʠ ʩʦʮʠʘʣʴʥʳʭ 

ʛʨʫʧʧ ʠ ʪʨʘʢʪʦʚʢʝ ʥʘʨʨʘʪʠʚʦʚ. ʍʨʠʩʪʠʘʥʩʪʚʦ ʦʩʪʘʝʪʩʷ 

ʢʨʫʧʥʝʡʰʝʡ ʨʝʣʠʛʠʝʡ ʚ ʤʠʨʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʝʨʫʶʱʠʭ, ʦʜʥʘʢʦ 

ʦʥʦ ʨʘʟʜʝʣʝʥʦ ʚ ʢʦʥʬʝʩʩʠʦʥʘʣʴʥʦʤ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʧʣʘʥʝ. 

ʕʢʫʤʝʥʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ ʩʪʨʝʤʠʪʩʷ ʩʤʷʛʯʠʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʭʨʠʩʪʠʘʥʘʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʝʜʠʥʩʪʚʘ, ʯʪʦ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪ 

ʦʪʧʦʨ ʩʦ ʩʪʦʨʦʥʳ ʩʘʤʠʭ ʭʨʠʩʪʠʘʥ. 
ʂʘʪʦʣʠʯʝʩʢʘʷ ʮʝʨʢʦʚʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʢʨʫʧʥʝʡʰʫʶ 

ʭʨʠʩʪʠʘʥʩʢʫʶ ʮʝʨʢʦʚʴ ʚ ʤʠʨʝ. ɺ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʝʝ ʫʩʧʝʭ ʚ 

ʦʙʨʝʪʝʥʠʠ ʧʘʩʪʚʳ ʦʙʫʩʣʦʚʣʝʥ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʧʦʣʠʪʠʢʦʡ 
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ʚʳʩʰʝʛʦ ʢʣʠʨʘ ʥʘ ʦʙʲʝʜʠʥʝʥʠʝ ʭʨʠʩʪʠʘʥʩʢʠʭ ʜʝʥʦʤʠʥʘʮʠʡ ʧʦʜ 

ʩʚʦʠʤ ʣʦʥʦʤ. ʀʩʪʦʨʠʯʝʩʢʠ ʵʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʫʥʠʷʭ, 

ʟʘʢʣʶʯʝʥʥʳʭ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʧʨʘʚʦʩʣʘʚʠʷ ʠ ʚʦʩʪʦʯʥʳʭ 

ʮʝʨʢʚʝʡ: ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʠ ʦʙʨʷʜʦʚʦʡ 

ʘʚʪʦʥʦʤʠʠ, ʦʪ ʫʥʠʘʪʦʚ ʥʝʨʝʜʢʦ ʪʨʝʙʦʚʘʣʦʩʴ ʣʠʰʴ ʬʦʨʤʘʣʴʥʦʝ 

ʧʨʠʟʥʘʥʠʝ ʛʣʘʚʝʥʩʪʚʘ ʨʠʤʩʢʦʛʦ ʧʦʥʪʠʬʠʢʘ, ʯʪʦʙʳ ʚʦʡʪʠ ʚ 

ʦʙʱʝʥʠʝ ʩ ʢʘʪʦʣʠʯʝʩʢʦʡ ʮʝʨʢʦʚʴʶ. ʂʦʣʦʩʩʘʣʴʥʫʶ ʨʦʣʴ ʚ 

ʜʫʭʦʚʥʦʡ ʵʢʩʧʘʥʩʠʠ ʩʳʛʨʘʣʦ ʪʘʢʞʝ ʧʦʪʚʦʨʩʪʚʦ ʩʚʝʪʩʢʠʭ 

ʚʣʘʩʪʝʡ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʠʩʧʘʥʩʢʦʡ, ʧʦʨʪʫʛʘʣʴʩʢʦʡ ʠ 

ʬʨʘʥʮʫʟʩʢʠʭ ʤʦʥʘʨʭʠʡ) ʚ ʦʙʤʝʥ ʥʘ ʩʘʢʨʘʣʠʟʘʮʠʶ ʨʝʞʠʤʘ. 

ʆʜʥʘʢʦ ʢ ʩʝʨʝʜʠʥʝ XX ʚ. ʪʨʘʜʠʮʠʦʥʥʦ ʢʘʪʦʣʠʯʝʩʢʠʝ ʩʪʨʘʥʳ 

ʣʠʙʦ ʩʝʢʫʣʷʨʠʟʠʨʦʚʘʣʠʩʴ, ʣʠʙʦ ʫʪʨʘʪʠʣʠ ʩʚʦʝ ʚʣʠʷʥʠʝ. ɺ 

ʧʦʧʳʪʢʝ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʮʝʨʢʦʚʴ ʙʳʣ ʧʨʦʚʝʜʝʥ ɺʪʦʨʦʡ 

ɺʘʪʠʢʘʥʩʢʠʡ ʩʦʙʦʨ, ʢʦʪʦʨʳʡ ʚʳʟʚʘʣ ʩʝʨʴʝʟʥʫʶ ʦʧʧʦʟʠʮʠʶ ʩʦ 

ʩʪʦʨʦʥʳ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʢʨʳʣʘ ʢʣʠʨʘ ʠ ʤʠʨʷʥ [2, ʉ. 191]. 

ʈʘʩʢʦʣ ʤʝʞʜʫ ʢʘʪʦʣʠʯʝʩʢʠʤʠ ʬʫʥʜʘʤʝʥʪʘʣʠʩʪʘʤʠ ʦʩʪʘʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ. ʊʘʢ ɹʝʥʝʜʠʢʪ XVI  ʠ ʌʨʘʥʮʠʩʢ I ʦʙʘ ʧʦʩʚʷʪʠʣʠ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʧʦʥʪʠʬʠʢʘʪʘ ʥʘ ʨʝʰʝʥʠʝ ʢʦʥʬʣʠʢʪʘ, 

ʭʦʪʷ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʂʘʪʦʣʠʯʝʩʢʠʝ 

ʬʫʥʜʘʤʝʥʪʘʣʠʩʪʳ ʟʘʥʠʤʘʶʪ ʢʦʥʩʝʨʚʘʪʠʚʥʦ-ʧʘʪʝʨʥʘʣʠʩʪʩʢʫʶ 

ʧʦʟʠʮʠʶ, ʧʨʠʚʝʪʩʪʚʫʷ ʩʦʮʠʘʣʴʥʫʶ ʟʘʱʠʪʫ, ʥʦ ʩʦʭʨʘʥʷʷ ʚʟʛʣʷʜʳ 

ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʦʙʱʝʩʪʚʘ. ɺ ʧʨʦʪʠʚʦʚʝʩ ʠʤ 

ʩʫʱʝʩʪʚʫʝʪ ʣʠʙʝʨʘʣʴʥʦʝ ʢʨʳʣʦ ʮʝʨʢʚʠ, ʢʦʪʦʨʦʝ ʦʨʛʘʥʠʟʫʝʪʩʷ ʥʘ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʙʘʟʝ: ʪʘʢ ʧʨʠʟʳʚʳ ʢ ʣʝʛʘʣʠʟʘʮʠʠ ʦʜʥʦʧʦʣʳʭ 

ʙʨʘʢʦʚ ʪʨʘʜʠʮʠʦʥʥʦ ʧʦʩʪʫʧʘʶʪ ʦʪ ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʚʷʱʝʥʥʠʢʦʚ ʠ 

ʥʝʤʝʮʢʠʭ ʩʠʥʦʜʘʣʴʥʳʭ ʘʩʩʘʤʙʣʝʡ.  

ʏʪʷ ʜʫʭ ʩʚʦʝʡ ʢʘʬʦʣʠʯʥʦʩʪʠ, ʢʘʪʦʣʠʯʝʩʢʘʷ ʮʝʨʢʦʚʴ 

ʷʚʣʷʝʪʩʷ ʧʨʠʚʳʯʥʳʤ ʠʥʠʮʠʘʪʦʨʦʤ ʵʢʫʤʝʥʠʯʝʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ 

ʠ ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʤʠʨʠʪʝʣʴʥʳʡ ʠ ʢʦʤʧʨʦʤʠʩʩʥʳʡ ʭʘʨʘʢʪʝʨ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʪʦʣʠʢʦʚ, ʜʦʩʪʠʞʝʥʠʷ ʥʘ ʧʦʯʚʝ ʦʙʲʝʜʠʥʝʥʠʷ 

ʭʨʠʩʪʠʘʥʩʪʚʘ ʥʦʩʷʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʠʤʚʦʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ.  

ɺʪʦʨʦʡ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʚʝʨʫʶʱʠʭ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʭʨʠʩʪʠʘʥʩʢʦʡ ʮʝʨʢʚʠ, ʧʨʘʚʦʩʣʘʚʠʶ, ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ 

ʩʝʨʴʝʟʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ ʂʦʥʩʪʘʥʪʠʥʦʧʦʣʴʩʢʠʤ 

ʠ ʄʦʩʢʦʚʩʢʠʤ ʧʘʪʨʠʘʨʭʘʪʦʤ. ʈʇʎ ʄʇ, ʢʨʫʧʥʝʡʰʘʷ ʠ ʥʘʠʙʦʣʝʝ 

ʚʣʠʷʪʝʣʴʥʘʷ ʧʦʤʝʩʪʥʘʷ ʧʨʘʚʦʩʣʘʚʥʘʷ ʮʝʨʢʦʚʴ, ʚʳʥʫʞʜʝʥʘ 

ʪʝʨʧʝʪʴ ʧʦʩʷʛʘʪʝʣʴʩʪʚʘ ʥʘ ʩʦʙʩʪʚʝʥʥʫʶ ʢʘʥʦʥʠʯʝʩʢʫʶ 
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ʪʝʨʨʠʪʦʨʠʶ ʩʦ ʩʪʦʨʦʥʳ ɺʩʝʣʝʥʩʢʦʛʦ ʧʘʪʨʠʘʨʭʘ, ʬʦʨʤʘʣʴʥʦ 

ʥʦʩʷʱʝʛʦ ʪʠʪʫʣ ʣʠʜʝʨʘ ʧʨʘʚʦʩʣʘʚʠʷ. ʌʘʢʪʠʯʝʩʢʠ, ʧʨʘʚʦʩʣʘʚʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʫʤʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʩʠʣʘʤʠ ʚ ʵʢʫʤʝʥʠʯʝʩʢʦʤ 

ʜʚʠʞʝʥʠʠ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʝʛʦ ʧʨʦʛʨʝʩʩ.  

ʂʦʥʬʣʠʢʪʳ ʤʝʞʜʫ ʧʦʤʝʩʪʥʳʤʠ ʮʝʨʢʚʷʤʠ ʚ ʢʫʧʝ ʩ 

ʜʦʩʪʠʞʝʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʧʦʚʝʩʪʢʠ ʧʦʨʦʞʜʘʶʪ ʦʧʘʩʥʫʶ ʨʝʘʢʮʠʶ ʚ ʧʨʠʭʨʘʤʦʚʦʡ ʩʨʝʜʝ. 

ɹʨʦʞʝʥʠʝ ʫʤʦʚ ʥʠʟʰʝʛʦ ʢʣʠʨʘ ʠ ʤʠʨʷʥ ʩʦʟʜʘʝʪ ʧʦʯʚʫ ʜʣʷ 

ʦʧʘʩʥʦʛʦ ʨʘʜʠʢʘʣʴʥʦʛʦ ʨʝʣʠʛʠʦʟʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘʣʠʟʤʘ, 

ʢʦʪʦʨʳʡ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʩʪʨʝʤʠʪʩʷ ʢ ʦʢʫʢʣʠʚʘʥʠʶ ʠ ʚʳʭʦʜʫ 

ʠʟ-ʧʦʜ ʚʣʠʷʥʠʷ ʤʘʪʝʨʠʥʩʢʦʡ ʮʝʨʢʚʠ [1, ʉ. 186]. ʈʘʩʧʘʜ ʝʜʠʥʩʪʚʘ 

ʮʝʨʢʚʠ ʠ ʧʦʩʷʛʘʪʝʣʴʩʪʚʦ ʟʘʧʘʜʥʦʛʦ ʤʠʨʘ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʮʝʥʥʦʩʪʠ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʟʥʘʢʦʚ ʩʢʦʨʦʛʦ 

ʘʧʦʢʘʣʠʧʩʠʩʘ, ʯʪʦ ʧʨʦʚʦʮʠʨʫʝʪ ʘʥʪʠʩʦʮʠʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ 

ʫʯʘʩʪʥʠʢʦʚ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʧʨʘʚʦʩʣʘʚʠʷ. ʋʚʝʨʝʥʥʦʩʪʠ ʥʝ 

ʜʦʙʘʚʣʷʶʪ ʩʢʘʥʜʘʣʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʣʠʨʦʤ ʈʇʎ ʄʇ: ʦʙʚʠʥʝʥʠʷ 

ʚ ʵʢʫʤʝʥʠʟʤʝ, ʢʦʪʦʨʳʡ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ 

ʢʘʯʝʩʪʚʝ ʨʘʙʩʪʚʘ ʧʦʜ ʢʘʪʦʣʠʯʝʩʢʠʤ ʷʨʤʦʤ, ʠ ʣʶʙʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʣʠʙʝʨʘʣʠʟʤʘ ʣʠʰʴ ʫʚʝʨʷʶʪ ʥʝʢʘʥʦʥʠʯʝʩʢʦʝ ʧʨʘʚʦʩʣʘʚʥʦʝ 

ʧʦʜʧʦʣʴʝ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʧʨʘʚʦʪʝ. 

ʇʦʭʦʞʠʝ ʵʩʭʘʪʦʣʦʛʠʯʝʩʢʠʝ ʯʘʷʥʠʷ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ 

ʩʨʝʜʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʨʦʪʝʩʪʘʥʪʠʟʤʘ. ʈʝʣʠʛʠʦʟʥʘʷ ʜʝʤʦʛʨʘʬʠʷ 

ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ ʧʨʦʰʣʘ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ 

ʠʟʤʝʥʝʥʠʷ: ʦʪ ʧʝʨʚʳʭ ʧʦʩʝʣʝʥʮʝʚ ʬʫʥʜʘʤʝʥʪʘʣʠʩʪʦʚ-

ʢʘʣʴʚʠʥʠʩʪʦʚ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʘʥʛʣʠʢʘʥʩʢʦʡ ʮʝʨʢʚʠ ʜʦ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʤʝʞʜʫ mainline protestant, 

ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʢʘʣʴʚʠʥʠʩʪʦʚ, ʘʥʛʣʠʢʘʥ ʠ ʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʨʦʪʠʚ ʝʚʘʥʛʝʣʠʢʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʙʘʧʪʠʩʪʦʚ, ʧʷʪʠʜʝʩʷʪʥʠʢʦʚ ʠ ʭʘʨʠʟʤʘʪʠʢʦʚ. ʂʦʨʥʷʤʠ ʢʦʥʬʣʠʢʪ 

ʫʭʦʜʠʪ ʚ ʧʨʠʥʷʪʠʠ ʙʦʛʦʩʣʦʚʠʷ ʜʠʩʧʝʥʩʘʮʠʦʥʘʣʠʟʤʘ [3, ʉ. 721-

722], ʥʦ ʩʝʛʦʜʥʷ ʝʛʦ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʡ 

ʩʬʝʨʝ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ: ʦʩʥʦʚʥʳʝ ʧʨʦʪʝʩʪʘʥʪʳ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʠʜʝʶ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʣʠʙʝʨʘʣʠʟʘʮʠʠ 

ʮʝʨʢʦʚʥʦʛʦ ʫʯʝʥʠʷ, ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ ʚ ʘʤʝʨʠʢʘʥʩʢʦʤ ʠ 

ʤʠʨʦʚʦʤ ʵʢʫʤʝʥʠʯʝʩʢʦʤ ʜʚʠʞʝʥʠʠ, ʢʦʛʜʘ ʝʚʘʥʛʝʣʠʢʠ ʚ 

ʩʪʨʝʤʣʝʥʠʠ ʢ ʚʦʟʚʨʘʱʝʥʠʶ ʢ ʦʩʥʦʚʘʤ ʭʨʠʩʪʠʘʥʩʪʚʘ ʘʢʪʠʚʥʦ 

ʩʝʧʘʨʠʨʫʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʧʦʜʜʝʨʞʠʚʘʷ ʦʙʱʝʥʠʝ ʣʠʰʴ ʚ 

ʨʘʤʢʘʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʦʥʬʝʜʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 
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ɽʚʘʥʛʝʣʠʢʠ ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩʦ ʩʪʦʨʦʥʥʠʢʘʤʠ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʧʘʨʪʠʠ ʉʐɸ. ʆʪʤʝʯʘʶʪʩʷ ʜʘʞʝ ʩʣʫʯʘʠ 

ʧʨʷʤʦʡ ʢʦʣʣʠʟʠʠ ʙʦʛʦʩʣʦʚʠʷ ʝʚʘʥʛʝʣʠʢʦʚ ʩ ʧʨʦʚʦʜʠʤʦʡ 

ʧʦʣʠʪʠʢʦʡ ʉʐɸ [3, ʉ. 727]. 

ɺ ʨʘʤʢʘʭ ʘʥʘʣʠʟʘ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʭʨʠʩʪʠʘʥʩʢʠʭ 

ʜʝʥʦʤʠʥʘʮʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ 

ʠ ʢʘʜʨʦʚʳʡ ʢʨʠʟʠʩ ʚʦ ʚʩʝʭ ʢʨʫʧʥʳʭ ʮʝʨʢʚʷʭ. ʕʢʫʤʝʥʠʯʝʩʢʦʝ 

ʜʚʠʞʝʥʠʝ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʥʜʝʥʮʠʠ ʢ 

ʩʝʧʘʨʘʮʠʠ ʙʦʣʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʭʨʠʩʪʠʘʥ. ɿʘʤʝʪʥʘ ʩʚʷʟʴ 

ʤʝʞʜʫ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʙʦʛʦʩʣʦʚʠʝʤ ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʫʯʘʩʪʠʠ ʚ 

ʵʢʫʤʝʥʠʯʝʩʢʦʤ ʜʚʠʞʝʥʠʠ.  
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ʉ 1 ʷʥʚʘʨʷ 2024 ʢ ʙʣʦʢʫ ɹʈʀʂʉ ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ ʧʷʪʴ 

ʩʪʨʘʥ: ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ, ʆɸʕ, ʀʨʘʥ, ʕʬʠʦʧʠʷ ʠ ɽʛʠʧʝʪ. ʆʜ-

ʥʘʢʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʨʷʜ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʨʪʘʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ɹʈʀʂʉ, ʛʜʝ ʉʘʫʜʠʶ ʧʨʠʯʠʩʣʷʶʪ ʢ ʫʯʘʩʪʥʠʢʘʤ ɹʈʀʂʉ, ʩʘʤʦ 

ʛʦʩʫʜʘʨʩʪʚʦ ʦʬʠʮʠʘʣʴʥʦ ʯʣʝʥʩʪʚʦ ʥʝ ʧʦʜʪʚʝʨʞʜʘʣʦ [3].  

ɺ ʢʦʥʪʝʢʩʪʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʥʦʚʳʭ ʛʦʩʫʜʘʨʩʪʚ ʢ ʙʣʦʢʫ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ. ɹʈʀʂʉ ʜʝʡʩʪʚʫʝʪ 

ʚʥʝ ʨʘʤʦʢ ʦʬʠʮʠʘʣʴʥʳʭ ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʬʦʢʫ-

ʩʠʨʫʝʪʩʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʠ ʪʦʨʛʦʚʣʝ [6]. ʊʦʨ-

ʛʦʚʣʷ ʞʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʦʚʳʝ ʨʳʥʢʠ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʚʟʘʠʤʦʚʳʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʷʚʣʷʶʪʩʷ ʝʜʚʘ ʣʠ ʥʝ ʚʘʞʥʝʡʰʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʛʦʩʫʜʘʨʩʪʚ [1]. ʂʨʦʤʝ ʪʦʛʦ 

ʚʝʢʪʦʨ ʨʘʩʰʠʨʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʧʦʣʥʝ ʦʪʨʘʞʘʝʪ ʥʘʤʝʨʝʥʠʝ 

ʙʣʦʢʘ ʧʨʝʜʦʩʪʘʚʠʪʴ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʩʪʨʘʥʘʤ ʧʣʘʪʬʦʨʤʫ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʨʳʯʘʛʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʩʧʘʨʠʚʘʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʦʨʷʜʢʘ. 

ʊʘʢʞʝ ʝʩʪʴ ʩʪʨʘʥʳ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪʩʷ ʚʩʪʫʧʠʪʴ ʚ ʦʨʛʘʥʠ-

ʟʘʮʠʶ ʠʣʠ ʚʳʨʘʟʠʣʠ ʞʝʣʘʥʠʝ ʵʪʦ ʩʜʝʣʘʪʴ. ʇʦʜʘʣʠ ʟʘʷʚʢʠ ʥʘ 

ʯʣʝʥʩʪʚʦ ɸʣʞʠʨ, ɹʘʥʛʣʘʜʝʰ, ɹʘʭʨʝʡʥ, ɹʝʣʘʨʫʩʴ, ɹʦʣʠʚʠʷ, ʂʫʙʘ, 

ɻʦʥʜʫʨʘʩ, ʀʥʜʦʥʝʟʠʷ, ʂʘʟʘʭʩʪʘʥ, ʂʫʚʝʡʪ, ʄʘʨʦʢʢʦ, ʅʠʛʝʨʠʷ, 

ʇʘʣʝʩʪʠʥʘ, ʉʝʥʝʛʘʣ, ʊʘʠʣʘʥʜ, ɺʝʥʝʩʫʵʣʘ ʠ ɺʴʝʪʥʘʤ. 
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ʌʘʢʪ ʧʦʜʘʯʠ ʟʘʷʚʢʠ ʥʠ ʢ ʯʝʤʫ ʥʝ ʦʙʷʟʳʚʘʝʪ, ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʩʪʨʘʥʳ ʤʦʛʫʪ ʦʪʦʟʚʘʪʴ ʠʭ ʠʣʠ ʧʝʨʝʜʫʤʘʪʴ ʚʩʪʫʧʘʪʴ ʚ ʙʣʦʢ ʚ ʧʦ-

ʩʣʝʜʥʠʡ ʤʦʤʝʥʪ, ʥʘʧʨʠʤʝʨ ʠʟ-ʟʘ ʚʥʫʪʨʠʧʦʣʠʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥ. 

ʀʤʝʥʥʦ ʪʘʢ ʧʦʩʪʫʧʠʣʘ ʚ 2023 ʛʦʜʫ ɸʨʛʝʥʪʠʥʘ, ʥʦʚʳʡ ʧʨʝʟʠʜʝʥʪ 

ʢʦʪʦʨʦʡ ʙʦʣʴʰʝ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʉʐɸ ʚ ʘʩʧʝʢʪʝ ʚʥʝʰʥʝʡ ʧʦ-

ʣʠʪʠʢʠ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʣʦʛʠʯʥʳʤ ʙʫʜʝʪ ʟʘʜʘʪʴʩʷ ʚʦʧʨʦʩʦʤ ʦ ʪʦʤ, 

ʢʘʢʦʚʳ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘʭʦʞʜʝ-

ʥʠʝ ʚ ʩʦʩʪʘʚʝ ɹʈʀʂʉ. ɹʈʀʂʉ ʜʝʢʣʘʨʠʨʫʝʪ ʝʜʠʥʩʪʚʦ, ʩʦʪʨʫʜʥʠ-

ʯʝʩʪʚʦ, ʦʙʱʝʝ ʚʠʜʝʥʠʝ ʙʦʣʝʝ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʙʫʜʫ-

ʱʝʛʦ, ʥʦ, ʚʦʟʚʨʘʱʘʷʩʴ ʢ ʚʚʦʜʥʦʤʫ ʪʝʟʠʩʫ, ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʞʸʩʪʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʢʦʥʢʨʝʪʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ. 

ʋʞʝ ʩʝʡʯʘʩ ʝʜʚʘ ʣʠ ʢʪʦ ʦʮʝʥʠʚʘʝʪ ɹʈʀʂʉ ʢʘʢ ʠʥʩʪʠʪʫʪ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʅʘʮʝʣʝʥʥʦʩʪʴ ʥʘ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ ʩʪʘʥʦ-

ʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ. ʅʝʣʴʟʷ ʫʧʫʩʢʘʪʴ ʠʟ ʚʥʠʤʘʥʠʷ 

ʠ ʪʦ, ʯʪʦ ʚʩʝ ʛʦʩʫʜʘʨʩʪʚʘ ɹʈʀʂʉ ʪʘʢʞʝ ʚʭʦʜʷʪ ʚ ʛʨʫʧʧʫ G20. 

ɼʘʥʥʦʝ ʜʚʦʡʥʦʝ ʯʣʝʥʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʙʣʦʢʫ ʥʘʧʨʘʚʣʷʪʴ ʩʚʦʸ ʢʦʣ-

ʣʝʢʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ 

[5]. 

ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʳʩʪʨʦʠʪʴ ʣʦʛʠʯʝʩʢʠ ʮʝʣʦʩʪʥʫʶ ʮʝ-

ʧʦʯʢʫ ʚʟʘʠʤʦʩʚʷʟʝʡ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʥʦʚʳʭ ʛʦʩʫʜʘʨʩʪʚ ʚ ʩʦʩʪʘ-

ʚʝ ɹʈʀʂʉ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ, ʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʜʥʦ 

ʛʦʩʫʜʘʨʩʪʚʦ ʩʪʦʠʪ. ʈʝʯʴ ʠʜʸʪ ʦʙ ʆɸʕ. ʄʦʞʥʦ ʘʢʢʫʨʘʪʥʦ ʧʨʝʜ-

ʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʣʦʞʝʥʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʠ 

ʧʨʦʯʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʘʟʘ ʆɸʕ ʧʨʠʜʘʜʫʪ ʦʙʲʝʜʠʥʝʥʠʶ ʥʦ-

ʚʫʶ ʜʠʥʘʤʠʢʫ. ʇʦ ʦʮʝʥʢʘʤ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʨʪʦʚ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʡ ʧʦʜʭʦʜ ʕʤʠʨʘʪʦʚ ʢ ʪʝʭʥʦʣʦʛʠʷʤ, ʦʛʨʦʤʥʳʡ ʦʧʳʪ ʛʦʩʫʜʘʨ-

ʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʜʦʩʪʠʞʝ-

ʥʠʷ ʚ ʨʘʟʥʳʭ ʩʝʢʪʦʨʘʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʚʢʣʶʯʘʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʫʤʥʳʭ ʛʦʨʦʜʦʚ, ʤʦʛʫʪ ʙʳʪʴ ʦʯʝʥʴ ʮʝʥʥʳʤʠ ʜʣʷ 

ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ ɹʈʀʂʉ, ʩʪʨʝʤʷʱʠʭʩʷ ʢ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ 

ʵʢʦʥʦʤʠʢʠ [2].  

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʚʠʪʳʝ ʪʦʨʛʦʚʳʝ ʩʝʪʠ ɸʨʘʙʩʢʠʭ ʕʤʠʨʘʪʦʚ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʛʫʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʩʠʣʠʪʴ ʵʢʦʥʦʤʠʯʝ-

ʩʢʫʶ ʩʧʣʦʯʸʥʥʦʩʪʴ ʚʥʫʪʨʠ ʙʣʦʢʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʫʧʨʦʱʝʥʠʶ ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ɹʈʀʂʉ. 
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ʆɸʕ ʠʤʝʶʪ ʚʩʝ ʰʘʥʩʳ ʩʪʘʪʴ ʚʟʘʠʤʦʚʳʛʦʜʥʳʤ ʪʨʘʥʟʠʪʥʳʤ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʚʚʠʜʫ ʩʚʦʝʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʨʘʟʚʠʪʫʶ ʧʦʨʪʦʚʫʶ ʣʦʛʠʩʪʠʢʫ, ʩʝʪʴ ʘʵʨʦʧʦʨʪʦʚ ʠ 

ʨʘʟʚʠʚʘʶʱʫʶʩʷ ʩʝʪʴ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. ʊʘʢʞʝ ʢʦʣʦʩʩʘʣʴʥʳʡ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʡ ʦʧʳʪ ʜʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʤʦʞʝʪ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʧʨʦʱʝʥʠʶ ʧʝʨʝʭʦʜʘ ʥʘ ʨʘʩʯʸʪʳ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʚʘʣʶʪʘʭ, 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʧʣʘʪʸʞʥʳʭ ʩʠʩʪʝʤ ʥʘ ʬʦʥʝ ʨʘʩʰʠʨʝʥʠʷ 

ɹʈʀʂʉ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʆɸʕ ʫʞʝ ʟʘʧʫʩʪʠʣʠ ʤʝʭʘʥʠʟʤ ʨʘʩʯʸʪʦʚ 

ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʚʘʣʶʪʘʭ ʧʨʠ ʩʜʝʣʢʘʭ ʩ ʩʳʨʦʡ ʥʝʬʪʴʶ ʩ ʀʥʜʠʝʡ, 

ʠ ʨʘʩʰʠʨʝʥʠʝ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʜʨʫʛʠʝ ʩʪʨʘʥʳ-ʧʘʨʪʥʸʨʳ ʧʦ 

ɹʈʀʂʉ ʚʧʦʣʥʝ ʨʝʘʣʴʥʦ.  

ɻʦʚʦʨʠʪʴ ʧʦʜʨʦʙʥʦ ʦ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʧʨʠʩʦʝʜʠʥʠʚʰʠʭʩʷ ʢ 

ʙʣʦʛʫ, ʩʝʡʯʘʩ ʥʝ ʩʦʚʩʝʤ ʢʦʨʨʝʢʪʥʦ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʢʘ ʝʱʝ ʦʥʠ, ʩʢʦʨʝʝ, ʨʝʮʠʧʠ-

ʝʥʪʳ, ʘ ʩʪʘʪʫʩ ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ ʥʝ ʦʧʨʝʜʝʣʝʥ. ɽʛʠʧʝʪ, ʕʬʠʦ-

ʧʠʷ, ʀʨʘʥ, ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ ʠ ʆʙʲʝʜʠʥʝʥʥʳʝ ɸʨʘʙʩʢʠʝ ʕʤʠ-

ʨʘʪʳ ʨʘʩʰʠʨʠʣʠ ʧʨʠʩʫʪʩʪʚʠʝ ɹʈʀʂʉ ʚ ɸʬʨʠʢʝ, ʥʘ ɹʣʠʞʥʝʤ 

ɺʦʩʪʦʢʝ ʠ ʚ ʇʝʨʩʠʜʩʢʦʤ ʟʘʣʠʚʝ. ʉʦʚʦʢʫʧʥʦʝ ʥʘʩʝʣʝʥʠʝ ʧʷʪʠ 

ʩʪʨʘʥ ï ʩʚʳʰʝ 300 ʤʣʥ ʯʝʣʦʚʝʢ. ɸ ʠʭ ʛʣʘʚʥʦʝ ʙʦʛʘʪʩʪʚʦ, ʝʩʣʠ ʥʝ 

ʙʨʘʪʴ ʚ ʨʘʩʯʝʪ ʕʬʠʦʧʠʶ, ï ʥʝʬʪʴ. ʆʜʥʘʢʦ ʕʬʠʦʧʠʷ ʙʦʛʘʪʘ ʧʨʠ-

ʨʦʜʥʳʤ ʛʘʟʦʤ, ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʨʫʜʘʤʠ, ʧʣʘʪʠʥʦʡ, ʩʪʝ-

ʢʦʣʴʥʳʤ, ʮʝʤʝʥʪʥʳʤ ʠ ʢʝʨʘʤʠʯʝʩʢʠʤ ʩʳʨʴʝʤ, ʤʠʥʝʨʘʣʘʤʠ. 

ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʆɸʕ ʢ ʯʣʝʥʘʤ ɹʈʀʂʉ ʫʩʠʣʠʚʘʝʪ ʘʚʪʦʨʠʪʝʪ 

ʛʨʫʧʧʳ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ ʙʣʘʛʦʜʘʨʷ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʬʠ-

ʥʘʥʩʦʚʦʤʫ ʚʣʠʷʥʠʶ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦ-

ʞʝʥʠʶ ʩʪʨʘʥʳ. ɼʣʷ ʆɸʕ ʵʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʪʦʨʛʦʚʣʠ, ʠʥʚʝʩʪʠʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʘ, ʯʪʦ ʪʦʣʴʢʦ ʫʢʨʝʧʣʷʝʪ ʠʭ ʩʪʘʪʫʩ ʛʣʦʙʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʢʦʤ-

ʤʝʨʮʠʠ ʠ ʠʥʥʦʚʘʮʠʡ. 

ɼʘʥʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʘʣʝʢʦ ʠʜʫʱʠʝ ʧʦʩʣʝʜ-

ʩʪʚʠʷ, ʚʳʭʦʜʷʱʠʝ ʟʘ ʨʘʤʢʠ ʧʨʦʩʪʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʜʝʣʦʢ. 

ʆʥʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʦʚʣʠʷʝʪ ʥʘ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʢʫʣʴʪʫʨʥʳʝ ʦʙʤʝʥʳ, ʧʨʦʜʦʣ-

ʞʠʚ ʪʝʤ ʩʘʤʳʤ ʧʝʨʝʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝ-

ʥʠʡ. 

ʀʪʘʢ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʷʜ ʦʪʣʠʯʠʡ ʛʨʫʧʧʳ ɹʈʀʂʉ ʦʪ ʪʨʘʜʠʮʠ-

ʦʥʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʦʥʘ, ʥʝʩʦʤʥʝʥʥʦ, ʩʪʘʥʦʚʠʪ-
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ʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʢʪʦʨʦʚ ʥʘ ʛʣʦʙʘʣʴʥʦʡ ʘʨʝʥʝ. ɺʥʠʤʘʥʠʝ 

ʧʨʠʚʣʝʢʘʝʪ ʠ ʪʦ, ʢʘʢ ʠʤʝʥʥʦ ʥʦʚʳʡ ʩʦʩʪʘʚ ʫʯʘʩʪʥʠʢʦʚ ʨʝʘʣʠʟʫʝʪ 

ʨʷʜ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʢʦʥ-

ʪʝʢʩʪʝ ɹʈʀʂʉ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢ-

ʪʠʚʥʦʡ çʧʦʜʫʰʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠè, ʧʦʟʚʦʣʷʶʱʝʡ ʛʣʦʙʘʣʠʟʘʮʠʠ 

ʵʬʬʝʢʪʠʚʥʦ ʜʝʨʞʘʪʴʩʷ ʥʘ ʧʣʘʚʫ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʝʸ ʧʨʝʞʥʠʡ 

ʟʘʧʘʜʥʦʮʝʥʪʨʠʩʪʩʢʠʡ ʬʦʨʤʘʪ ʧʨʝʪʝʨʧʝʚʘʝʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʠʟʤʝ-

ʥʝʥʠʷ [4]. ʆʛʨʘʥʠʯʝʥʠʝ ʤʦʥʦʧʦʣʴʥʦʡ ʧʦʟʠʮʠʠ ʜʦʣʣʘʨʘ ʉʐɸ ʚ 

ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʧʦʟʚʦʣʠʪ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʠʥ-

ʩʪʨʫʤʝʥʪʳ ʠ ʩʥʠʟʠʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʦʥʦʧʦʣʴʥʳʤ ʜʦʤʠʥʠ-

ʨʦʚʘʥʠʝʤ. ʉʦʟʜʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ, 

ʪʘʢʠʭ ʢʘʢ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʚʘʣʶʪʥʳʝ ʬʦʥʜʳ ʠʣʠ ʪʦʪ ʞʝ ʩʘʤʳʡ 

ʙʘʥʢ ɹʈʀʂʉ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʢʦʥʢʫ-

ʨʝʥʮʠʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʠ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʠʥʘʥ-

ʩʦʚʳʭ ʩʠʩʪʝʤ.  
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ʉɽʄʔʗ ɸʊʊʀʃʓ ʇʆ ʀʉʊʆʈʀʏɽʉʂʀʄ ʀʉʊʆʏʅʀʂɸʄ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʤʦʜʝʣʴ 

ʛʝʥʝʘʣʦʛʠʯʝʩʢʦʛʦ ʜʨʝʚʘ ʛʫʥʥʩʢʦʛʦ ʚʦʞʜʷ ɸʪʪʠʣʳ. ʉʦʛʣʘʩʥʦ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʪʝʦʨʠʡ, ʙʫʣʛʘʨʳ ʠ ʨʷʜ ʜʨʫʛʠʭ ʦʛʫʨʩʢʠʭ 

ʧʣʝʤʝʥ, ʚʭʦʜʠʚʰʠʭ ʚ ʩʦʩʪʘʚ ʛʫʥʥʩʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ (çɻʫʥʥʩʢʦʡ ʜʝʨʞʘ-

ʚʳè), ʚʦʟʚʳʩʠʚʰʝʛʦʩʷ ʧʨʠ ɸʪʪʠʣʝ, ʧʨʠʥʷʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʯʫʚʘʰʩʢʦʛʦ ʵʪʥʦʩʘ ï ʧʷʪʦʛʦ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʈʦʩʩʠʠ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʧʨʷʤʦʝ ʨʦʜʩʪʚʦ ʩ ɸʪʪʠʣʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʧʨʝʜʘʥʠʷ ʧʨʠʧʠʩʳʚʘʶʪ ʜʘʞʝ ʭʘʥʫ ʂʫʙʨʘʪʫ ï ʣʝʛʝʥʜʘʨʥʦʤʫ ʙʫʣʛʘʨʩʢʦʤʫ 

ʧʨʘʚʠʪʝʣʶ. ʇʦʧʳʪʘʚʰʠʩʴ ʦʪʩʣʝʜʠʪʴ ʩʫʜʴʙʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ɸʪʪʠʣʳ, 

ʘʚʪʦʨ ʩʪʨʝʤʠʪʩʷ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʩʦʚʝʨʰʝʥʠʶ ʜʘʣʝʢʦʠʜʫʱʠʭ ʚʳʚʦʜʦʚ ʦ 

ʧʨʦʰʣʦʤ, ʥʘʩʪʦʷʱʝʤ ʠ ʙʫʜʫʱʝʤ ʯʫʚʘʰʩʢʦʛʦ ʥʘʨʦʜʘ ʠ ʙʣʠʟʢʠʭ ʢ ʥʝʤʫ 

ʵʪʥʦʩʦʚ.   
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ATTILA'S FAMILY ACCORDING TO HISTORICAL SOURCES 

 

Abstract. As part of this research, an attempt was made to characterize 

the model of the family tree of the Hunnic leader Attila. According to one of the 

most scientifically based theories, the Bulgars and a number of other Ogur 

tribes that were part of the Hunnic association ("Hunnic power"), which rose 

under Attila, took a direct part in the formation of the Chuvash ethnic group - 

the fifth largest in modern Russia. It is noteworthy that the direct relationship 

with Attila is attributed by numerous legends even to Khan Kubrat, the legend-

ary Bulgar ruler. Having tried to trace the fate of the representatives of the Attila 

family, the author seeks to get closer to making far-reaching conclusions about 
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the past, present and future of the Chuvash people and ethnic groups close to 

them.  

Key words: Attila, Huns, family tree, Priscus of Paris, Lev Nikolaevich 

Gumilev, Maurice Bouvier-Ajan. 

 
ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʦʪʥʦ-

ʩʷʱʠʭʩʷ ʢ ʣʠʯʥʦʩʪʠ ɸʪʪʠʣʳ ʠ ʩʦʩʪʘʚʣʝʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʠ ʝʛʦ ʞʠʟʥʠ, ʠʩʪʦʨʠʯʝʩʢʦʡ ʥʘʫʢʝ ʠʟʚʝʩʪʥʦ ʢʨʘʡʥʝ ʤʘʣʦ. ɿʘʯʘ-

ʩʪʫʶ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʩʳʣʘʶʪʩʷ ʥʘ çʉʢʘʟʘʥʠʷè ʇʨʠʩʢʘ ʇʘʥʠʡ-

ʩʢʦʛʦ 448 ʛ. ï ʜʦʩʪʘʪʦʯʥʦ ʠʟʚʝʩʪʥʳʡ ʜʦʢʫʤʝʥʪ, ʦʧʠʩʳʚʘʶʱʠʡ 

ʚʩʪʨʝʯʫ ʚʠʟʘʥʪʠʡʩʢʠʭ ʧʦʩʣʘʥʥʠʢʦʚ ʩ ʚʦʞʜʝʤ ʛʫʥʥʦʚ. ʀʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠ ʪʨʫʜ ʀʦʨʜʘʥʘ çʆ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʠ ʜʝʷʥʠʷʭ ʛʝ-

ʪʦʚè, ʦʧʠʩʳʚʘʶʱʠʡ ʨʷʜ ʚʘʞʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ ï 

ʚʩʪʨʝʯʫ ɸʪʪʠʣʳ ʩ ʇʘʧʦʡ ʈʠʤʩʢʠʤ ʃʴʚʦʤ I ʥʘ ʂʘʪʘʣʘʫʥʩʢʠʭ ʧʦ-

ʣʷʭ. ʇʨʘʚʜʘ, ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʘʧʠʩʘʥ ʵʪʦʪ ʪʨʫʜ ʩʧʫʩʪʷ 

ʧʦʣʪʦʨʘ ʚʝʢʘ ʧʦʩʣʝ ʩʤʝʨʪʠ ɸʪʪʠʣʳ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʣʠʯʥʦʩʪʴʶ ɸʪʪʠ-

ʣʳ, ʚʩʝʛʜʘ ʩʣʝʜʫʝʪ ʩʦʭʨʘʥʷʪʴ ʦʩʪʦʨʦʞʥʦʩʪʴ. ʇʦʤʠʤʦ ʜʦʩʪʘʪʦʯ-

ʥʦ ʩʢʫʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚʳʭ ʜʘʥʥʳʭ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʙʨʘʟ 

ʚʦʞʜʷ ʛʫʥʥʦʚ ʯʘʩʪʦ ʩʪʘʥʦʚʠʪʩʷ ʟʘʣʦʞʥʠʢʦʤ ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʧʦ-

ʨʦʚ ʘʥʛʘʞʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʪʨʝʤʷʱʠʭʩʷ ʦʙʦʩʥʦʚʘʪʴ 

ʧʨʝʪʝʥʟʠʶ ʩʚʦʠʭ ʟʘʢʘʟʯʠʢʦʚ ʥʘ ʛʫʥʥʩʢʦʝ ʥʘʩʣʝʜʩʪʚʦ ʠʣʠ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦ ʫʜʨʝʚʥʠʪʴ ʠʭ ʠʩʪʦʨʠʶ. ʀʟ ʜʦʩʪʘʪʦʯʥʦ ʙʦʛʘʪʦʛʦ ʤʥʦʛʦ-

ʦʙʨʘʟʠʷ ʪʨʫʜʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʳ-

ʜʝʣʷʶʪʩʷ ʨʘʙʦʪʳ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʵʪʥʦʣʦʛʘ ʃʴʚʘ ʅʠʢʦʣʘʝʚʠʯʘ 

ɻʫʤʠʣʝʚʘ ʠ ʬʨʘʥʮʫʟʩʢʦʛʦ ʠʩʪʦʨʠʢʘ ʄʦʨʠʩʘ ɹʫʚʴʝ-ɸʞʘʥʘ, ʨʘʩ-

ʩʤʦʪʨʝʥʠʶ ʢʦʪʦʨʳʭ ʚ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʜʝʣʝʥʦ ʧʨʠʩʪʘʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʩʪʦʨʠʯʝʩʢʦʡ ʥʘʫʢʝ ʜʦʧʦʜʣʠʥʥʦ ʥʝʠʟʚʝʩʪʥʳ 

ʜʘʞʝ ʪʦʯʥʳʡ ʛʦʜ ʠ ʤʝʩʪʦ ʧʦʷʚʣʝʥʠʷ ʥʘ ʩʚʝʪ çʧʦʚʝʣʠʪʝʣʷ ʛʫʥ-

ʥʦʚè. ʆʨʠʝʥʪʠʨʦʚʦʯʥʦ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʵʪʦʡ ʜʘʪʝ ʤʦʞʥʦ, ʦʩʥʦ-

ʚʳʚʘʷʩʴ ʥʘ ʧʨʠʞʠʟʥʝʥʥʦʤ ʦʧʠʩʘʥʠʠ ʚʥʝʰʥʦʩʪʠ ʚʦʞʜʷ, ʫʚʝʢʦ-

ʚʝʯʝʥʥʦʤ ʚʠʟʘʥʪʠʡʩʢʠʤ ʜʠʧʣʦʤʘʪʦʤ ʇʨʠʩʢʦʤ ʇʘʥʠʡʩʢʠʤ ʚ 

ʪʝʢʩʪʝ ʩʚʦʝʡ çɿʘʧʠʩʢʠè. ɺ ʩʦʜʝʨʞʘʥʠʠ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʩʦʩʪʘʚ-

ʣʝʥʥʦʛʦ ʚ 448 ʛ., ʚʦʞʜʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ çʯʝʣʦʚʝʢ ʩ ʙʦʨʦʜʦʡ, 

ʪʦʣʴʢʦ ʪʨʦʥʫʪʦʡ ʩʝʜʠʥʦʡè [5, ʉ. 489]. ʕʪʦ ʦʧʠʩʘʥʠʝ, ʚʢʫʧʝ ʩ 

ʜʨʫʛʠʤʠ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʩʚʝʜʝʥʠʷʤʠ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦ-
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ʞʠʪʴ, ʯʪʦ ɸʪʪʠʣʘ ʨʦʜʠʣʩʷ ʥʘ ʨʫʙʝʞʝ IV-V ʚʚ. ʄʦʨʠʩ ɹʫʚʴʝ-

ɸʞʘʥ ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʝʝ ʪʦʯʥʦʝ ʯʠʩʣʦ ï 395 ʛ. [1, ʉ. 31]. 

ɹʠʦʛʨʘʬʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ ʦ ʨʦʜʠʪʝʣʷʭ ɸʪʪʠʣʳ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʩʦʭʨʘʥʠʣʦʩʴ. ʆ ʄʫʥʜʟʫʢʝ ï ʦʪʮʝ ʚʦʞʜʷ ï ʠʟʚʝʩʪʥʦ ʣʠʰʴ ʪʦ, 

ʯʪʦ ʦʥ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʩʫʱʝʩʪʚʦʚʘʣ, ʧʨʠʥʘʜʣʝʞʘʣ ʢ ʮʘʨ-

ʩʢʦʤʫ ʛʫʥʥʩʢʦʤʫ ʨʦʜʫ ʠ ʦʩʪʘʚʠʣ ʜʚʫʭ ʥʘʩʣʝʜʥʠʢʦʚ ï ɸʪʪʠʣʫ ʠ 

ɹʣʝʜʫ. [1, ʉ. 33]. 

ʇʦ ʦʧʠʩʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʠʢʦʚ, ʯʠʩʣʦ ʞʝʥ ʠ ʥʘʣʦʞʥʠʮ ʚʦ-

ʞʜʷ ʤʦʛʣʦ ʜʦʭʦʜʠʪʴ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ, ʦʜʥʘʢʦ ʦ ʧʦʜʘʚʣʷʶ-

ʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʠʟ ʥʠʭ ʤʳ ʥʠʯʝʛʦ ʥʝ ʟʥʘʝʤ. ɼʦʩʪʦʚʝʨʥʦ ʠʟ-

ʚʝʩʪʥʦ ʢʘʢ ʤʠʥʠʤʫʤ ʦ ʧʷʪʠ ʞʝʥʘʭ ɸʪʪʠʣʳ, ʧʨʠʥʝʩʰʠʭ ʝʤʫ 

ʥʘʩʣʝʜʥʠʢʦʚ.  

ʊʘʢ, ʩʦʭʨʘʥʠʣʠʩʴ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʚʪʦʨʦʛʦ ʜʝ-

ʩʷʪʠʣʝʪʠʷ V ʚ. ʩʦʩʪʦʷʣʘʩʴ ʩʚʘʜʴʙʘ ɸʪʪʠʣʳ ʩ ʕʥʛʦʡ ï ʜʝʚʫʰʢʦʡ, 

ʦʙʣʘʜʘʚʰʝʡ ʩʪʘʪʫʩʦʤ ʥʘʩʣʝʜʥʦʡ ʧʨʠʥʮʝʩʩʳ ʦʜʥʦʛʦ ʠʟ ʛʫʥʥʩʢʠʭ 

ʧʣʝʤʝʥ. [1, ʉ. 42] ʉʦʶʟ ʩ ʕʥʛʦʡ ʥʝ ʙʳʣ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ, ʧʦ-

ʩʢʦʣʴʢʫ ʫʤʝʨʣʘ ʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʥʦ, ʥʦ ʧʨʠʥʝʩ ɸʪʪʠʣʝ ʥʘʩʣʝʜ-

ʥʠʢʘ ʕʣʣʘʢʘ, ʧʦʣʴʟʦʚʘʚʰʝʛʦʩʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʩʦʙʦʡ ʣʶʙʦʚʴʶ 

ʚʦʞʜʷ. ʇʨʠʩʢ ʇʘʥʠʡʩʢʠʡ, ʦʧʠʩʘʚʰʠʡ ʧʠʨ, ʫʩʪʨʦʝʥʥʳʡ ʚ ʩʪʘʥʝ 

ɸʪʪʠʣʳ ʧʦ ʩʣʫʯʘʶ ʦʜʥʦʛʦ ʠʟ ʛʫʥʥʩʢʠʭ ʧʨʘʟʜʥʠʢʦʚ, ʦʪʤʝʪʠʣ, ʯʪʦ 

ʕʣʣʘʢ ʚ ʪʝʯʝʥʠʝ ʮʝʨʝʤʦʥʠʠ ʩʠʜʝʣ ʥʘ ʪʨʦʥʝ ʨʷʜʦʤ ʩ ɸʪʪʠʣʦʡ, 

ʯʪʦ ʥʝʜʚʫʩʤʳʩʣʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʚʳʩʦʢʦʤ ʩʪʘʪʫʩʝ [4, 

ʉ. 91].  

ʇʦʩʣʝ ʩʤʝʨʪʠ ʕʥʛʠ, ɸʪʪʠʣʘ ʟʘʢʣʶʯʠʣ ʩʦʶʟ ʩ ʂʨʝʢʦʡ ï ʜʝ-

ʚʫʰʢʦʡ ʟʥʘʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʜʦʯʝʨʴʶ çʩʫʚʝʨʝʥʥʦʛʦ ʚʦ-

ʞʜʷè ʢʨʫʧʥʦʛʦ ʛʫʥʥʩʢʦʛʦ ʧʣʝʤʝʥʥʦʛʦ ʩʦʶʟʘ. ʇʨʠʤʝʯʘʪʝʣʴʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʙʨʘʢʘ ʙʳʣʦ ʪʦ, ʯʪʦ ʂʨʝʢʘ ʩʪʘʣʘ ʧʝʨʚʦʡ ʠ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʞʝʥʦʡ ɸʪʪʠʣʳ, ʜʦʧʫʩʢʘʝʤʦʡ ʠʤ ʜʦ ʫʯʘʩʪʠʷ ʚ ʧʦ-

ʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʠʤʧʝʨʠʠ. ʇʦʣʫʯʠʚ ʚ 435 ʛ. ʩʪʘʪʫʩ çʢʦʨʦʣʝʚʘ-

ʠʤʧʝʨʘʪʨʠʮʘè, ʦʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʥʠʤʘʣʘ ʧʦʩʣʦʚ ʠ ʚʩʪʫʧʘ-

ʣʘ ʩ ʥʠʤʠ ʚ ʧʝʨʝʛʦʚʦʨʳ ʜʘʞʝ ʚ ʦʪʩʫʪʩʪʚʠʝ ʚʦʞʜʷ. ɹʨʘʢ ʩ ʂʨʝʢʦʡ 

ʧʨʠʥʝʩ ɸʪʪʠʣʝ ʜʚʫʭ ʥʘʩʣʝʜʥʠʢʦʚ ï ʋʟʠʥʜʫʨʘ ʠ ɼʝʥʛʠʟʠʭʘ [1, ʉ. 

73].  

ʉʦʶʟ ʩ ʩʝʩʪʨʦʡ ʢʦʨʦʣʷ ʛʝʧʠʜʦʚ ɸʣʘʨʠʭʘ I ʧʨʠʥʝʩ ɸʪʪʠʣʝ 

ʩʳʥʘ ɻʝʡʩʤʘ ʠ ʚʥʫʢʘ ʄʫʥʜʘ. ɹʨʘʢ ʩ ʜʝʚʫʰʢʦʡ ʠʟ ʟʥʘʪʥʦʛʦ ʛʫʥʥ-

ʩʢʦʛʦ ʨʦʜʘ, ʠʤʷ ʢʦʪʦʨʦʡ ʫʪʨʘʯʝʥʦ ï ʩʳʥʘ ʕʤʥʝʜʟʘʨʘ. ʉʦʶʟ ʩ 

ʕʩʢʦʡ ï ʜʦʯʝʨʴʶ ʩʢʠʬʩʢʦʛʦ ʮʘʨʷ ʕʩʢʘʤʘ ï ʩʳʥʘ ʕʨʥʘʢʘ [1, ʉ. 

74].  
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʛʫʥʥʳ, ʧʨʦʜʚʠʛʘʷʩʴ ʧʦ ʢʦʥʪʠʥʝʥʪʫ, ʧʨʠʩʦ-

ʝʜʠʥʠʣʠ ʢ ʩʚʦʝʡ ʠʤʧʝʨʠʠ ʤʥʦʞʝʩʪʚʦ ʦʩʝʜʣʳʭ ʠ ʢʦʯʝʚʳʭ ʥʘʨʦ-

ʜʦʚ ï ʯʨʝʟʚʳʯʘʡʥʦ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʥʝʧʦʭʦʞʠʭ ʠ ʧʨʝʩʣʝʜʦʚʘʚʰʠʭ 

ʨʘʟʥʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʮʝʣʠ. ʇʦʨʘʟʠʪʝʣʴʥʦ, ʥʦ ʫʞʝ ʢʦ ʚʨʝʤʝʥʠ 

ʨʘʩʮʚʝʪʘ ʛʫʥʥʩʢʦʡ ʜʝʨʞʘʚʳ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ V ʚ. ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʛʫʥʥʳ ʫʞʝ ʥʝ ʷʚʣʷʣʠʩʴ ʚ ʥʝʡ ʧʦʜʘʚʣʷʶʱʠʤ ʙʦʣʴʰʠʥ-

ʩʪʚʦʤ [2, ʉ. 215]. ʄʦʞʥʦ ʩʤʝʣʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʦʭʨʘʥʷʪʴ 

ʝʜʠʥʩʪʚʦ ʛʫʥʥʩʢʦʡ ʜʝʨʞʘʚʝ ʧʨʠ ʚʩʝʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʝʝ ʩʦʩʪʘʚ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʜʘʚʘʣʦʩʴ ʙʣʘʛʦʜʘʨʷ ʣʠʯʥʦʤʫ ʘʚʪʦʨʠʪʝʪʫ ɸʪʪʠ-

ʣʳ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩʤʝʨʪʴ ʚʦʞʜʷ ï ʩʚʷʟʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʚʩʝʡ 

ʛʫʥʥʩʢʦʡ ʠʤʧʝʨʠʠ ï ʧʦʪʨʷʩʣʘ ʠ ʧʨʠʚʝʣʘ ʚ ʜʚʠʞʝʥʠʝ ʚʩʶ ɽʚʨʦ-

ʧʫ.  

ʆʙʩʪʦʷʪʝʣʴʩʪʚʘ ʩʤʝʨʪʠ ɸʪʪʠʣʳ ʫʚʝʢʦʚʝʯʠʣ ʀʦʨʜʘʥ. ʆʥ 

ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ ʚʦʞʜʷ ʚ 453 

ʛ. ʩʪʘʣʦ ʫʜʫʰʝʥʠʝ ʚʩʣʝʜʩʪʚʠʝ ʦʙʠʣʴʥʦʛʦ ʥʦʩʦʚʦʛʦ ʢʨʦʚʦʪʝʯʝ-

ʥʠʷ, ʢʦʪʦʨʦʤʫ, çʦʪʷʞʝʣʝʥʥʳʡ ʚʠʥʦʤ ʠ ʩʥʦʤè, ɸʪʪʠʣʘ ʥʝ ʩʤʦʛ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ [3, ʉ. 257]. ʅʦ, ʩʣʦʚʥʦ ʧʨʝʜʯʫʚʩʪʚʫʷ ʩʢʦʨʫʶ 

ʩʤʝʨʪʴ, ʤʝʥʝʝ ʯʝʤ ʟʘ ʛʦʜ ʜʦ ʥʝʝ ʚʦʞʜʴ ʥʘ ʩʦʚʝʪʝ, ʩʦʟʚʘʥʥʦʤ ʠʟ 

ʯʠʩʣʘ ʙʣʠʞʘʡʰʠʭ ʩʧʦʜʚʠʞʥʠʢʦʚ, ʦʛʣʘʩʠʣ ʠʤ ʩʚʦʝ ʟʘʚʝʱʘʥʠʝ.  

ʋʥʘʩʣʝʜʦʚʘʪʴ ʪʨʦʥ ɸʪʪʠʣʘ ʧʨʝʜʧʠʩʳʚʘʣ ʣʶʙʠʤʦʤʫ ʩʳʥʫ 

ʕʣʣʘʢʫ, ʚʦʣʴʥʦʤʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʨʘʪʴ ʩʝʙʝ ʩʪʦʣʠʮʫ ʠʣʠ 

ʢʦʯʝʚʘʪʴ ʧʦ ʩʚʦʠʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʟʝʤʣʷʤ. ɺʣʘʩʪʠʪʝʣʝʤ ʀʪʘ-

ʣʠʠ ʠ ɻʘʣʠʠ ï ʢ ʤʦʤʝʥʪʫ ʩʦʩʪʘʚʣʝʥʠʷ ʟʘʚʝʱʘʥʠʷ ʥʝ ʧʦʢʦʨʝʥʥʳʭ 

ʛʫʥʥʘʤʠ, ʦʜʥʘʢʦ ʠʭ ʟʘʭʚʘʪ ɸʪʪʠʣʘ ʩʯʠʪʘʣ ʣʠʰʴ ʚʦʧʨʦʩʦʤ ʚʨʝ-

ʤʝʥʠ ï ʙʳʣ ʥʘʟʚʘʥ ʤʣʘʜʰʠʡ ʥʘʩʣʝʜʥʠʢ ʕʨʥʘʢ. ɽʤʫ ʞʝ, ʧʦʤʠʤʦ 

ʧʨʦʯʝʛʦ, ʚ ʩʣʫʯʘʝ ʩʤʝʨʪʠ ʕʣʣʘʢʘ ʧʨʝʜʥʘʟʥʘʯʘʣʦʩʴ ʟʘʥʷʪʴ ʪʨʦʥ. 

ɺʣʘʩʪʠʪʝʣʝʤ ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʠʭ ʟʝʤʝʣʴ, ʧʨʦʩʪʠʨʘʚʰʠʭʩʷ ʦʪ 

ʆʜʝʨʘ ʜʦ ɼʥʝʧʨʘ, ʙʳʣ ʥʘʟʚʘʥ ʋʟʠʥʜʫʨ. ʊʝʨʨʠʪʦʨʠʡ ʦʪ ɼʥʝʧʨʘ 

ʜʦ ɺʦʣʛʠ ï ɼʝʥʛʠʟʠʭ. ʇʨʠʢʘʩʧʠʡʩʢʠʭ ʠ ʢʘʚʢʘʟʩʢʠʭ ʟʝʤʝʣʴ ï 

ʕʤʥʝʜʟʘʨ. ɺʣʘʩʪʠʪʝʣʝʤ ʇʘʥʥʦʥʠʠ ʜʦ ʯʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ï ɻʝʡʩʤ [1, ʉ. 271]. ʇʦʩʣʝʜʥʝʝ çʥʘʟʥʘʯʝʥʠʝè ʙʳʣʦ ʦʪʥʶʜʴ ʥʝ 

ʩʣʫʯʘʡʥʳʤ, ʧʦʩʢʦʣʴʢʫ, ʢʘʢ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ ʨʘʥʝʝ, ʤʘʪʴ ɻʝʡʩʤʘ 

ʧʨʠʭʦʜʠʣʘʩʴ ʩʝʩʪʨʦʡ ʢʦʨʦʣʶ ʧʣʝʤʝʥʠ ʛʝʧʠʜʦʚ, ʫʧʨʦʯʝʥʠʶ ʩʦʶ-

ʟʘ ʩ ʢʦʪʦʨʳʤ ɸʪʪʠʣʘ ʧʨʠ ʞʠʟʥʠ ʫʜʝʣʷʣ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. ɿʘ 

ʢʘʞʜʳʤ ʠʟ ʥʘʩʣʝʜʥʠʢʦʚ ʚʦʞʜʴ ʟʘʢʨʝʧʠʣ ʧʦ ʦʜʥʦʤʫ ʩʦʚʝʪʥʠʢʫ 

ʠʟ ʩʚʦʝʛʦ ʙʣʠʞʘʡʰʝʛʦ ʦʢʨʫʞʝʥʠʷ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʣʦʛʠʯʥʫʶ ʠ ʨʘʮʠʦʥʘʣʴʥʫʶ ʧʦʧʳʪ-

ʢʫ ɸʪʪʠʣʳ ʩʦʭʨʘʥʠʪʴ ʝʜʠʥʩʪʚʦ ʛʫʥʥʩʢʦʡ ʠʤʧʝʨʠʠ, ʨʘʟʛʨʘʥʠʯʠʚ 
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ʚʣʘʩʪʴ ʤʝʞʜʫ ʥʘʩʣʝʜʥʠʢʘʤʠ, ʜʦʩʪʠʯʴ ʵʪʦʛʦ ʥʝ ʫʜʘʣʦʩʴ. ɺʩʢʦʨʝ 

ʧʦʩʣʝ ʩʤʝʨʪʠ ɸʪʪʠʣʳ ʧʣʝʤʷ ʛʝʧʠʜʦʚ ʧʦʜʥʷʣʦ ʚʦʩʩʪʘʥʠʝ, ʧʨʠʯʠ-

ʥʦʡ ʢʦʪʦʨʦʛʦ ɸʣʘʨʠʭ I ʥʘʟʚʘʣ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʫʚʘʞʝʥʠʝ ʢ ʩʝʙʝ ʠ 

ʩʚʦʝʤʫ ʧʣʝʤʝʥʠ. ʀʩʪʠʥʥʦʩʪʴ ʵʪʦʛʦ ʦʙʚʠʥʝʥʠʷ ʦʧʨʦʚʝʨʛʘʝʪʩʷ 

ʧʦʣʠʪʠʢʦʡ ʕʣʣʘʢʘ, ʩʦʛʣʘʩʠʚʰʝʛʦʩʷ ʥʘ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʝ ʫʩʪʫʧ-

ʢʠ ʛʝʧʠʜʘʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʦʩʩʪʘʥʠʝ ʙʳʣʦ ʧʦʜʜʝʨʞʘʥʦ ʤʥʦʛʠʤʠ 

ʨʘʥʝʝ ʧʦʢʦʨʝʥʥʳʤʠ ʛʫʥʥʘʤʠ ʥʘʨʦʜʘʤʠ, ʩʦʰʝʜʰʠʤʠʩʷ ʚ 454 ʛ. ʚ 

ʙʠʪʚʝ ʥʘ ʨʝʢʝ ʅʝʜʘʦ. ʀʦʨʜʘʥ, ʫʚʝʢʦʚʝʯʠʚʰʠʡ ʝʝ ʦʧʠʩʘʥʠʝ, ʧʠ-

ʩʘʣ: çɺ ʥʝʡ ʤʦʞʥʦ ʙʳʣʦ ʚʠʜʝʪʴ ʠ ʛʦʪʘ, ʩʨʘʞʘʶʱʝʛʦʩʷ ʢʦʧʴʷʤʠ, 

ʠ ʛʝʧʠʜʘ, ʙʝʟʫʤʩʪʚʫʶʱʝʛʦ ʤʝʯʦʤ, ʠ ʨʫʛʘ, ʧʝʨʝʣʘʤʳʚʘʶʱʝʛʦ 

ʜʨʦʪʠʢʠ ʚ ʝʛʦ ʨʘʥʝ, ʠ ʩʚʝʚʘ, ʦʪʚʘʞʥʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʜʫʙʠʥʢʦʡ, ʘ 

ʛʫʥʥʘ ï ʩʪʨʝʣʦʡ, ʠ ʘʣʘʥʘ ʩ ʪʷʞʝʣʳʤ, ʘ ʛʝʧʠʜʘ ï ʩ ʣʝʛʢʠʤ ʦʨʫʞʠ-

ʝʤè [3, ʉ. 285]. ɺ ʵʪʦʤ ʩʨʘʞʝʥʠʠ ʠʤʧʝʨʠʷ ʛʫʥʥʦʚ ʧʦʥʝʩʣʘ ʪʷʞʝ-

ʣʝʡʰʝʝ ʧʦʨʘʞʝʥʠʝ, ʦʪ ʧʦʩʣʝʜʩʪʚʠʡ ʢʦʪʦʨʦʛʦ ʦʧʨʘʚʠʪʴʩʷ ʫʞʝ ʥʝ 

ʩʤʦʛʣʘ. ɺ ʙʠʪʚʝ ʧʘʣʠ ʩʚʳʰʝ 30 ʪʳʩ. ʛʫʥʥʩʢʠʭ ʚʦʠʥʦʚ ʠ ʠʭ ʩʦ-

ʶʟʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʕʣʣʘʢ, ʢʦʪʦʨʦʤʫ ɸʪʪʠʣʘ ʟʘʚʝʱʘʣ ʪʨʦʥ. ʋʮʝ-

ʣʝʚʰʠʝ ʛʫʥʥʳ ʫʰʣʠ ʚ ʇʨʠʯʝʨʥʦʤʦʨʴʝ ʠ ʥʠʟʦʚʴʷ ɼʥʝʧʨʘ, ʛʜʝ 

ʩʣʝʜʳ ʵʪʦʛʦ ʥʘʨʦʜʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʪʝʨʷʣʠʩʴ.  

ʇʦʩʣʝ ʛʠʙʝʣʠ ʕʣʣʘʢʘ ʠ ʨʘʟʛʨʦʤʘ ʚ ʙʠʪʚʝ ʧʨʠ ʅʝʜʘʦ ʕʨʥʘʢ, 

ʋʟʠʥʜʫʨ ʠ ʕʤʥʝʜʟʘʨ ʧʦʜʜʝʨʞʠʚʘʣʠ ʤʠʨʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʂʦʥ-

ʩʪʘʥʪʠʥʦʧʦʣʝʤ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʣʫʯʠʣʠ ʜʣʷ ʩʚʦʠʭ ʧʣʝʤʝʥ ʨʘʟ-

ʨʝʰʝʥʠʝ ʦʙʦʩʥʦʚʘʪʴʩʷ ʥʘ ʟʝʤʣʷʭ ɺʠʟʘʥʪʠʠ, ʩʪʘʚ ʝʝ ʬʝʜʝʨʘʪʘʤʠ. 

ʉʦʚʝʨʰʝʥʥʦ ʠʥʘʯʝ ʩʣʦʞʠʣʘʩʴ ʩʫʜʴʙʘ ɼʝʥʛʠʟʠʭʘ, ʚʝʨʥʫʚʰʝʛʦʩʷ 

ʢ ʢʦʯʝʚʦʡ ʞʠʟʥʠ, ʧʨʦʤʳʰʣʷʚʰʝʛʦ ʨʘʟʙʦʡʥʳʤʠ ʥʘʙʝʛʘʤʠ, ʚʧʦ-

ʩʣʝʜʩʪʚʠʠ ʩʭʚʘʯʝʥʥʦʛʦ ʠ ʢʘʟʥʝʥʥʦʛʦ ʨʠʤʣʷʥʘʤʠ. ʍʨʦʥʠʢʘ ʚʠ-

ʟʘʥʪʠʡʩʢʦʛʦ ʠʩʪʦʨʠʢʘ ʄʘʨʮʝʣʣʠʥʘ ʦʧʠʩʳʚʘʝʪ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ 

ʜʦʩʪʘʚʢʠ ʦʪʩʝʯʝʥʥʦʡ ʛʦʣʦʚʳ ɼʝʥʛʠʟʠʭʘ ʚ ʂʦʥʩʪʘʥʪʠʥʦʧʦʣʴ ʚ 

469 ʛ., ï ʵʪʦ ʦʜʥʦ ʠʟ ʧʦʩʣʝʜʥʠʭ ʠʟʚʝʩʪʠʡ ʦ ʛʫʥʥʘʭ ʚ ʠʩʪʦʨʠʯʝ-

ʩʢʠʭ ʠʩʪʦʯʥʠʢʘʭ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʫʜʘʯʥʦ ʩʣʦʞʠʣʘʩʴ ʩʫʜʴʙʘ ɻʝʡ-

ʩʤʘ, ʥʝ ʧʨʦʩʪʦ ʩʦʭʨʘʥʠʚʰʝʛʦ ʞʠʟʥʴ ʠ ʩʚʦʙʦʜʫ, ʥʦ ʠ ʩʪʘʚʰʝʛʦ 

ʚʠʮʝ-ʢʦʨʦʣʝʤ ʛʝʧʠʜʦʚ ʧʨʠ ʨʦʜʥʦʤ ʜʷʜʝ ɸʣʘʨʠʭʝ I. ʉʳʥ ɻʝʡʩʤʘ 

ʄʫʥʜ, ʧʨʠʭʦʜʠʚʰʠʡʩʷ ɸʪʪʠʣʝ ʚʥʫʢʦʤ, ʩʪʘʣ ʧʦʣʢʦʚʦʜʮʝʤ ʚʠ-

ʟʘʥʪʠʡʩʢʦʡ ʘʨʤʠʠ, ʫʯʘʩʪʚʦʚʘʣ ʚ ɻʦʪʩʢʠʭ ʚʦʡʥʘʭ ʠ ʧʦʜʘʚʣʝʥʠʠ 

ʚʦʩʩʪʘʥʠʷ ʅʠʢʘ ʚ ʂʦʥʩʪʘʥʪʠʥʦʧʦʣʝ. ʉʳʥ ʄʫʥʜʘ ʄʘʚʨʠʢʠʡ ï 

ʧʦʩʣʝʜʥʠʡ ʜʦʩʪʦʚʝʨʥʦ ʠʟʚʝʩʪʥʳʡ ʧʦʪʦʤʦʢ ɸʪʪʠʣʳ, ʧʨʠʭʦʜʠʣʩʷ 

ʝʤʫ ʧʨʘʚʥʫʢʦʤ. ʂʘʢ ʠ ʦʪʝʮ, ʧʦʛʠʙ ʦʢʦʣʦ 560 ʛ. ʚ ʭʦʜʝ ɻʦʪʩʢʠʭ 

ʚʦʡʥ [6, ʉ. 362]. ʇʦʪʦʤʩʪʚʘ ʥʝ ʦʩʪʘʚʠʣ.  
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ʅʘʩʣʝʜʠʝ, ʦʩʪʘʚʣʝʥʥʦʝ ɸʪʪʠʣʦʡ, ʯʨʝʟʚʳʯʘʡʥʦ ʚʝʣʠʢʦ. ʅʝ 

ʩʣʫʯʘʡʥʦ ʦʙʨʘʟʳ ʝʛʦ ʩʳʥʦʚʝʡ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʣʝʛʝʥʜʘʨʥʳʭ ʧʨʘ-

ʨʦʜʠʪʝʣʝʡ ʧʣʝʤʝʥ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʣʘʜʰʠʡ ʥʘʩʣʝʜʥʠʢ ʚʦʞʜʷ 

ʕʨʥʘʢ, ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʘʭ ʫʧʦʤʠʥʘʝʤʳʡ ʢʘʢ ʀʨʥʠʢ, ʯʠʩ-

ʣʠʪʩʷ ʚ çʀʤʝʥʥʠʢʝ ʙʦʣʛʘʨʩʢʠʭ ʭʘʥʦʚè ʢʘʢ ʧʨʝʜʦʢ ʣʝʛʝʥʜʘʨʥʳʭ 

ʂʫʙʨʘʪʘ ʠ ɸʩʧʘʨʫʭʘ, ʧʨʦʞʠʚʰʠʡ, ʩʦʛʣʘʩʥʦ ʪʝʢʩʪʫ ʜʦʢʫʤʝʥʪʘ, 

ʙʦʣʝʝ ʩʪʘ ʣʝʪ [7, ʉ. 87].  

ɿʘ ʜʦʩʪʘʪʦʯʥʦ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

ʧʦʩʣʝ ʩʤʝʨʪʠ ɸʪʪʠʣʳ ʝʛʦ ʧʦʪʦʤʢʠ ʫʪʨʘʪʠʣʠ ʚʝʣʠʯʠʝ, ʜʦʩʪʠʛʥʫ-

ʪʦʝ ʛʫʥʥʘʤʠ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʥʝʩʢʦʥʯʘʝʤʳʭ ʩʨʘʞʝʥʠʷʭ 

ʩʪʦʣʝʪʠʡ. ʈʘʟʜʨʦʙʣʝʥʥʳʝ ʧʣʝʤʝʥʘ ʙʳʣʠ ʫʥʠʯʪʦʞʝʥʳ ʙʦʣʝʝ 

ʤʦʱʥʳʤʠ ʘʨʤʠʷʤʠ ʠʣʠ ʘʩʩʠʤʠʣʠʨʦʚʘʥʳ ʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʤʠ ʥʘʨʦʜʘʤʠ. ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʪʦʤʢʠ ɸʪʪʠʣʳ ʩ ʩʝ-

ʨʝʜʠʥʳ V ʚ. ʥʝ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʛʣʦʙʘʣʴʥʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʷʭ ʧʦʜ ʠʤʝʥʝʤ ʥʘʩʣʝʜʥʠʢʦʚ ʩʚʦʝʛʦ ʚʝʣʠʢʦʛʦ ʧʨʝʜʢʘ, 

ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʪʨʦʡʩʪʚʦ ʩʝʤʴʠ ʛʫʥʥʩʢʦʛʦ ʚʦʞʜʷ ʦʙʣʘʜʘ-

ʣʦ ʜʦʩʪʘʪʦʯʥʦ ʣʶʙʦʧʳʪʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ. ʊʘʢ, ʚ ʝʝ ʩʦʩʪʘʚ ʚʭʦ-

ʜʠʣʠ ʣʠʰʴ ʞʝʥʳ ʠ ʩʳʥʦʚʴʷ, ʫʜʦʩʪʦʝʥʥʳʝ ʘʚʛʫʩʪʝʡʰʝʛʦ ʪʠʪʫʣʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ɸʪʪʠʣʦʡ ï ʦʪʥʶʜʴ ʥʝ ʚʩʝ ʝʛʦ ʥʘʣʦʞʥʠʮʳ ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʧʦʪʦʤʩʪʚʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʧʦʣʥʝ 

ʦʙʦʩʥʦʚʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʢʨʫʛ ʧʨʷʤʳʭ ʧʦʪʦʤʢʦʚ 

ʛʫʥʥʩʢʦʛʦ ʚʦʞʜʷ ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ, ʯʝʤ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʠ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩʘʤʠ ʪʦʛʦ ʥʝ ʟʥʘʷ, ʚ ʤʠʨʝ ʥʘʚʝʨʥʷʢʘ ʞʠʚʫʪ 

ʧʦʪʦʤʢʠ ʵʪʦʡ ʵʧʦʭʘʣʴʥʦʡ ʣʠʯʥʦʩʪʠ, ʚ ʞʠʣʘʭ ʢʦʪʦʨʳʭ ʙʝʞʠʪ ʝʛʦ 

ʢʨʦʚʴ.  
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Abstract. Based on the documents, the creation of the St. Petersburg 

city orphanage, the organization of raising orphans is being considered. 
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ɺ XIX  ʚ., ʢʘʢ ʠ ʩʝʡʯʘʩ, ʧʨʦʙʣʝʤʘ ʩʠʨʦʪʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ. ʈʘʙʦʪʘ ʩʠʨʦʪʩʢʠʭ 

ʜʦʤʦʚ (ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠʶʪʦʚ) ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʠʟʫʯʝʥʠʶ, ʘ ʦʙʨʘʱʝʥʠʝ ʢ ʚʦʧʨʦʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʩʧʠʪʘʥʠʷ 

ʙʝʩʧʨʠʶʪʥʳʭ ʚ ʧʦʩʣʝʜʥʝʡ ʯʝʪʚʝʨʪʠ XIX ʚ. ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ, 

ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʝ ʟʘʚʝʜʝʥʠʷ, 

ʢʘʢ ʦʙʩʪʦʷʣ ʧʨʦʮʝʩʩ ʦʪʙʦʨʘ ʜʝʪʝʡ, ʠ ʠʭ ʞʠʟʥʴ ʚ ʫʩʣʦʚʠʷʭ 

ʥʘʯʘʚʰʝʡʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʈʦʩʩʠʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʚʦʩʧʠʪʘʥʠʷ ʩʠʨʦʪ ʥʘ 

ʧʨʠʤʝʨʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʩʠʨʦʪʩʢʦʛʦ ʜʦʤʘ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʠʨʦʪʳ ʠ ʜʝʪʠ-ʙʝʩʧʨʠʟʦʨʥʠʢʠ, ʩʦʜʝʨ-

ʞʘʚʰʠʝʩʷ ʚ ʚʦʩʧʠʪʘʪʝʣʴʥʦʤ ʜʦʤʝ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʜʦʤʘ ʧʨʠʟʨʝʥʠʷ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʦʨʛʘʥʠʟʘʮʠʷ 

ʦʪʙʦʨʘ ʠ ʚʦʩʧʠʪʘʥʠʝ ʩʠʨʦʪ ʚ ʧʦʩʣʝʜʥʝʡ ʯʝʪʚʝʨʪʠ XIX ʚʝʢʘ. 

ɼʦʤʘ ʧʨʠʟʨʝʥʠʷ ʩʫʱʝʩʪʚʦʚʘʣʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʝʱʝ ʚ 

XVIII ʚʝʢʝ. ʇʨʠ ɽʢʘʪʝʨʠʥʝ II ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʝʨʚʳʝ ʚʦʩʧʠʪʘ-

ʪʝʣʴʥʳʝ ʜʦʤʘ ʜʣʷ ʩʠʨʦʪ ʚ ʄʦʩʢʚʝ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʞʠʟʥʴ ʚ 

ʢʦʪʦʨʳʭ ʙʳʣʘ ʩʫʨʦʚʘ ʠ ʦʙʳʯʥʦ ʟʘʢʘʥʯʠʚʘʣʘʩʴ ʚʳʩʦʢʦʡ ʩʤʝʨʪ-

ʥʦʩʪʴʶ ʤʣʘʜʝʥʮʝʚ. ʇʦʣʠʪʠʢʫ ʧʨʦʜʦʣʞʠʣʘ ʞʝʥʘ ʇʘʚʣʘ I, ʢʦʪʦʨʘʷ 

ʧʨʠʜʘʣʘ ʠʤʧʫʣʴʩ ʢ ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʳ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʭ ʜʦ-

ʤʦʚ, ʘ ʧʦʟʞʝ ʠ ʞʝʥʘ ɸʣʝʢʩʘʥʜʨʘ III. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʢʘʢ ʢʨʫʧʥʳʡ ʛʦʨʦʜ ï ʩʪʦʣʠʮʘ ʈʦʩʩʠʡʩʢʦʡ 

ʠʤʧʝʨʠʠ, ʪʨʝʙʦʚʘʣ ʨʘʟʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʙʝʩʧʨʠʶʪʥʳʭ. ɹʝʩ-

ʧʨʠʶʪʥʳʝ ʜʝʪʠ ʚ ʩʪʦʣʠʮʝ ʙʳʣʠ ʧʨʦʙʣʝʤʦʡ, ʟʜʝʩʴ ʥʝ ʙʳʣʦ ʫʯʨʝ-

ʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʳ ʦʙʝʩʧʝʯʠʚʘʣʠ ʞʠʟʥʴ ʜʝʪʷʤ, ʣʠʰʝʥʥʳʭ ʨʦ-

ʜʠʪʝʣʝʡ. ɿʘʯʘʩʪʫʶ ʣʶʜʠ ʥʝ ʟʥʘʣʠ, ʯʪʦ ʩ ʥʠʤʠ ʜʝʣʘʪʴ, ʥʝʢʦʪʦʨʳʝ 

ʧʨʠʥʠʤʘʣʠ ʢ ʩʝʙʝ, ʢʦʛʦ-ʪʦ ʩʦʜʝʨʞʘʣʠ ʚ ʙʦʣʴʥʠʮʝ, ʛʜʝ ʠʤ ʙʳʣʦ 

ʥʝ ʤʝʩʪʦ. ʆʪʙʦʨ ʜʝʪʝʡ ʧʨʦʠʩʭʦʜʠʣ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʛʦʨʦʜ 

ʜʝʣʠʣʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʢʫʨʠʨʦʚʘʣʠ ʯʣʝʥʳ ʩʧʝ-

ʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʦʡ ʢʦʤʠʩʩʠʠ. ʀʤ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʜʦʩʪʦʚʝ-

ʨʠʪʴʩʷ ʣʠʯʥʦ ʠ ʥʘ ʤʝʩʪʝ ʚ ʙʝʜʩʪʚʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʝʪʝʡ: ʫʧʦ-

ʤʠʥʘʶʪʩʷ ʩʧʨʘʚʢʠ ʦʙ ʦʙʨʘʟʝ ʞʠʟʥʠ ʨʝʙʝʥʢʘ ʠ ʝʛʦ ʧʦʚʝʜʝʥʠʠ ʦʪ 

ʧʨʦʩʠʪʝʣʝʡ. ʂʦʤʠʩʩʠʷ ʦʢʘʟʳʚʘʣʘ ʧʦʤʦʱʴ ʙʝʜʥʳʤ ʩʝʤʴʷʤ, 

ʦʙʨʝʤʝʥʸʥʥʳʭ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʝʪʝʡ, ʢʨʫʛʣʳʤ ʩʠʨʦʪʘʤ, ʘ 

ʟʘʪʝʤ ʫʞʝ ʪʝʤ, ʢʪʦ ʠʤʝʣ ʨʦʜʠʪʝʣʝʡ, ʥʦ ʩʝʤʝʡʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʢʦ-
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ʪʦʨʳʭ ʙʳʣʘ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʠ ʦʪʣʠʯʘʣʘʩʴ ʤʦʨʘʣʴʥʦʡ ʟʘʙʨʦ-

ʰʝʥʥʦʩʪʴʶ [2, ʉ. 11].  

ɺ ʧʨʝʜʜʚʝʨʠʠ ʩʦʚʝʨʰʝʥʥʦʣʝʪʠʷ ʙʫʜʫʱʝʛʦ ʮʘʨʷ ʅʠʢʦʣʘʷ II ʚ 

1884 ʛ. ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʧʦʩʪʘʥʦʚʣʝʥʠʶ ɻʦ-

ʨʦʜʩʢʦʡ ʜʫʤʳ ʨʝʰʘʣʘ ʚʦʧʨʦʩ ʦ ʥʘʟʥʘʯʝʥʠʠ ʛʦʨʦʜʩʢʠʭ ʩʨʝʜʩʪʚ. 

ɼʠʩʢʫʩʩʠʷ ʚʢʣʶʯʘʣʘ ʜʚʘ ʚʦʧʨʦʩʘ: ʣʠʙʦ ʦʪʢʨʳʪʴ 17 ʥʦʚʳʭ ʛʦ-

ʨʦʜʩʢʠʭ ʥʘʯʘʣʴʥʳʭ ʫʯʠʣʠʱ, ʣʠʙʦ ʦʧʨʝʜʝʣʠʪʴ ʜʝʥʝʞʥʫʶ ʩʫʤʤʫ 

ʥʘ ʧʨʠʟʨʝʥʠʝ ʩʠʨʦʪ ʠ ʙʝʩʧʨʠʶʪʥʳʭ ʜʝʪʝʡ [2, ʉ. 8]. ɺʪʦʨʦʡ ʚʘʨʠ-

ʘʥʪ ʩʦʙʨʘʣ ʙʦʣʴʰʝ ʛʦʣʦʩʦʚ: ʧʦʩʯʠʪʘʣʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ 

ʜʝʪʷʤ ʭʦʨʦʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʘ ʫʞʝ ʧʦʪʦʤ 

ʫʯʠʪʴ ʠʭ.  

ʀʟʥʘʯʘʣʴʥʦ ʚ ʢʘʯʝʩʪʚʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚʳʜʝʣʠʣʠ 15 000 

ʨʫʙ. ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ, ʧʦʟʞʝ ʥʘ ʧʨʠʟʨʝʥʠʝ ʜʝʪʝʡ ʚ 1884-

1885 ʛʛ. ʚ ʩʤʝʪʫ ʛʦʨʦʜʘ ʚʢʣʶʯʠʣʠ 50 000 ʨʫʙ., ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ 

ʘʩʩʠʛʥʘʮʠʷʤʠ ʥʘ 25 000 ʨʫʙ., ʠʟ ʢʦʪʦʨʳʭ ʠʟʨʘʩʭʦʜʦʚʘʣʠ ʯʫʪʴ 

ʙʦʣʝʝ 13 ʪʳʩ. ʨʫʙ., ʦʩʪʘʣʴʥʫʶ ʩʫʤʤʫ ʦʪʚʝʣʠ ʥʘ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴ-

ʥʦʩʪʴ [2, ʉ. 13]. 

ɺ ʩʘʤʦʤ ʩʠʨʦʪʩʢʦʤ ʧʨʠʶʪʝ ʧʨʦʠʩʭʦʜʠʣʦ ʢʘʢ ʛʝʥʜʝʨʥʦʝ, ʪʘʢ 

ʠ ʩʦʩʣʦʚʥʦʝ ʜʝʣʝʥʠʝ. ʉʪʘʪʠʩʪʠʢʘ ʨʘʟʣʠʯʘʣʘ ʩʨʝʜʠ ʜʝʪʝʡ ʢʨʫʛ-

ʣʳʭ ʩʠʨʦʪ ʚ ʦʪʜʝʣʴʥʦʤ ʧʦʜʩʯʸʪʝ ʦʪ ʦʩʪʘʣʴʥʳʭ. ɺ ʧʝʨʠʦʜ ʩ 1885 

ʧʦ 1890 ʛ. ʚ ʦʪʯʝʪʘʭ ʫʯʪʝʥʳ ʜʝʪʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 13 ʣʝʪ. 

ʉ ʧʦʷʚʣʝʥʠʝʤ çʅʦʚʦʛʦ ʟʜʘʥʠʷè ʩʠʨʦʪʩʢʦʛʦ ʜʦʤʘ, ʧʦʷʚʣʷʝʪʩʷ 

çʤʘʣʦʣʝʪʥʝʝ ʦʪʜʝʣʝʥʠʝè, ʠ ʚ ʩʪʘʪʠʩʪʠʢʫ ʫʞʝ ʚʦʰʣʠ ʜʝʪʠ ʦʪ 3 ʜʦ 

5 ʣʝʪ, ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʪʘʢʞʝ ʚʦʟʨʦʩʣʘ ʜʦ 16 ʣʝʪ, ʧʦʩʢʦʣʴʢʫ 

ʧʣʦʱʘʜʴ ʜʦʤʘ ʧʦʟʚʦʣʠʣʘ ʧʨʠʥʷʪʴ ʫʞʝ ʜʦ 300 ʜʝʪʝʡ. 

ʉ ʧʦʩʪʨʦʡʢʦʡ çʅʦʚʦʛʦ ʟʜʘʥʠʷè ʧʦʷʚʣʷʣʠʩʴ ʦʪʜʝʣʝʥʠʷ ʜʣʷ 

ʤʘʣʴʯʠʢʦʚ, ʜʣʷ ʤʘʣʦʣʝʪʥʠʭ ʠ ʜʣʷ ʜʝʚʦʯʝʢ. ʆʪʜʝʣʴʥʳʭ ʢʦʤʥʘʪ 

ʪʨʝʙʦʚʘʣʠ ʨʝʢʨʝʘʮʠʦʥʥʘʷ, ʦʙʷʟʘʪʝʣʴʥʦ, ʩ ʧʦʨʪʨʝʪʦʤ ʮʘʨʷ ʠ ʝʛʦ 

ʥʘʩʣʝʜʥʠʢʘ; ʩʪʦʣʦʚʘʷ, ʧʨʘʯʝʯʥʘʷ, ʛʣʘʜʠʣʴʥʘʷ, ʧʦʤʝʱʝʥʠʷ ʜʣʷ 

ʥʘʜʟʠʨʘʪʝʣʴʥʠʮ ʠ ʧʨʠʩʣʫʛʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʤʝʱʝʥʠʷ. ʊʘʢʞʝ 

ʧʦ̫ʚʠʣʩʷ ʣʘʟʘʨʝʪ ʩ ʯʝʪʳʨʴʤʷ ʢʦʤʥʘʪʘʤʠ ʠ ʦʪʜʝʣʴʥʦʡ ʣʝʩʪʥʠʮʝʡ, 

ʯʪʦʙʳ ʙʦʣʴʥʳʝ ʥʝ ʢʦʥʪʘʢʪʠʨʦʚʘʣʠ ʩʦ ʟʜʦʨʦʚʳʤʠ [2, ʉ. 18]. ɺʩʸ 

ʵʪʦ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʚ ʧʦʩʪʨʦʡʢʫ 1888-1890 ʛʦʜʦʚ. 

ʉʦʩʣʦʚʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʩʦʭʨʘʥʷʣʦʩʴ ʜʘʞʝ ʚ ʩʪʝʥʘʭ ʥʝʙʦʣʴ-

ʰʦʛʦ ʟʜʘʥʠʷ. ʊʘʢ, ʧʨʦʠʩʭʦʜʠʣʦ ʜʝʣʝʥʠʝ ʥʘ ʤʝʱʘʥ ʠ ʨʝʤʝʩʣʝʥ-

ʥʠʢʦʚ, ʜʝʪʝʡ ʥʠʞʥʠʭ ʯʠʥʦʚ, ʢʨʝʩʪʴʷʥ, ʜʚʦʨʷʥ ʠ ʯʠʥʦʚʥʠʢʦʚ, ʘ 

ʪʘʢʞʝ ʧʦʯʝʪʥʳʭ ʛʨʘʞʜʘʥ. ɹʦʣʴʰʠʥʩʪʚʦ ï ʜʝʪʠ ʠʟ ʤʝʱʘʥʩʢʦʛʦ 

ʩʦʩʣʦʚʠʷ ʠ ʥʠʞʥʠʭ ʯʠʥʦʚ. ɼʘʣʝʝ ʚ ʥʝʙʦʣʴʰʦʤ ʦʪʨʳʚʝ ʠʜʫʪ ʢʨʝ-
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ʩʪʴʷʥʝ, ʧʦʯʪʠ ʚ ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʝ ï ʜʚʦʨʷʥʩʢʠʝ ʜʝʪʠ, ʘ ʧʦʯʝʪʥʳʭ 

ʛʨʘʞʜʘʥ ʚʦʚʩʝ ʦʪ 2 ʜʦ 5 ʩʠʨʦʪ [2, ʉ.28]. 

ɺʦʩʧʠʪʘʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʩʣʦʚʠʝʤ. ɽʛʦ 

ʩʪʘʨʘʣʠʩʴ ʜʘʪʴ ʪʘʢʦʝ, ʯʪʦʙʳ ʥʝ ʦʪʜʝʣʷʪʴ ʨʝʙʝʥʢʘ ʦʪ ʪʦʡ ʩʨʝʜʳ, ʚ 

ʢʦʪʦʨʦʡ ʦʥ ʨʦʜʠʣʩʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ, ʢʘʢ ʩʯʠʪʘʣʠ ʚ ʪʦ ʚʨʝʤʷ, ʧʦ-

ʤʦʛ ʙʳ ʠʤ ʙʳʩʪʨʦ ʚʣʠʪʴʩʷ ʚ ʦʙʱʝʩʪʚʝʥʥʳʡ ʫʢʣʘʜ. ʇʦ ʜʦʩʪʠʞʝ-

ʥʠʠ 12 ʣʝʪ ʜʝʪʠ ʠʟ ʢʨʝʩʪʴʷʥʩʢʦʛʦ, ʤʝʱʘʥʩʢʦʛʦ ʠ ʨʝʤʝʩʣʝʥʥʦʛʦ 

ʩʦʩʣʦʚʠʡ ʧʝʨʝʚʦʜʠʣʠʩʴ ʚ ʨʝʤʝʩʣʝʥʥʳʝ ʤʘʩʪʝʨʘ ʧʦʩʣʝ ʩʜʘʯʠ ʵʢ-

ʟʘʤʝʥʘ. ʇʦʧʝʯʠʪʝʣʴʩʪʚʦ ʦʪʜʘʚʘʣʦ ʜʝʪʝʡ ʢ ʪʘʢʠʤ ʤʘʩʪʝʨʘʤ, ʢʦʪʦ-

ʨʳʝ ʧʦʜʪʚʝʨʜʠʣʠ ʩʚʦʶ çʙʣʘʛʦʥʘʜʝʞʥʫʶ ʨʝʧʫʪʘʮʠʶè. [2, ʉ. 11]. 

ɼʝʪʝʡ ʩ ʚʳʜʘʶʱʠʤʠʩʷ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʠʟ çʩʨʝʜʥʝʛʦ ʢʣʘʩ-

ʩʘè, ʥʘʧʨʠʤʝʨ, ʯʠʥʦʚʥʠʢʦʚ ʠ ʜʚʦʨʷʥ, ʧʝʨʝʚʦʜʠʣʠ ʚ ʨʝʤʝʩʣʝʥʥʳʝ 

ʫʯʠʣʠʱʘ (ʤʘʣʴʯʠʢʦʚ) ʠ ʧʘʪʨʠʦʪʠʯʝʩʢʠʝ ʰʢʦʣʳ (ʜʝʚʦʯʝʢ) [2, 

ʉ. 12]. ʇʨʠ ʫʩʣʦʚʠʠ ʟʘʢʦʥʯʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʘʢʠʝ ʩʠʨʦʪʳ 

ʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʨʘʙʦʪʫ ʫʯʠʪʝʣʝʡ, ʚʦʩʧʠʪʘʪʝʣʝʡ ʠ ʜʘʞʝ ʦʪʢʨʳʪʴ 

ʩʚʦʠ ʥʝʙʦʣʴʰʠʝ ʨʝʤʝʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ. 

ʇʨʦʮʝʩʩ ʚʦʩʧʠʪʘʥʠʷ ʩʦʦʪʥʦʩʠʣʩʷ ʩ ʧʦʣʦʤ ʠ ʚʦʟʨʘʩʪʦʤ. ɼʝʪʠ 

ʦʙʫʯʘʣʠʩʴ ʧʦ ʧʨʦʛʨʘʤʤʝ ʥʘʯʘʣʴʥʳʭ ʛʦʨʦʜʩʢʠʭ ʫʯʠʣʠʱ ʠ ʜʝʣʠ-

ʣʠʩʴ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ: ʤʣʘʜʰʠʝ, ʩʨʝʜʥʠʝ ʠ 

ʩʪʘʨʰʠʝ. ʆʙʫʯʝʥʠʝ ʧʨʠʚʠʚʘʣʦ ʜʝʪʷʤ ʨʝʣʠʛʠʦʟʥʦʝ, ʥʨʘʚʩʪʚʝʥʥʦʝ 

ʠ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʠʤʝʣʠʩʴ ʚʥʝʧʨʝʜʤʝʪʥʳʝ 

ʜʠʩʮʠʧʣʠʥʳ: ʨʠʩʦʚʘʥʠʝ, ʛʠʤʥʘʩʪʠʢʘ, ʧʝʥʠʝ ʚ ʮʝʨʢʦʚʥʳʭ ʩʣʫʞ-

ʙʘʭ. 

ʄʘʣʴʯʠʢʠ ʚ ʩʚʦʙʦʜʥʦʝ ʦʪ ʫʨʦʢʦʚ ʚʨʝʤʷ ʟʘʥʠʤʘʣʠʩʴ ʬʠʟʠʯʝ-

ʩʢʠʤ ʪʨʫʜʦʤ: ʦʪʜʝʣʢʦʡ ʜʝʨʝʚʘ, ʚʳʧʠʣʠʚʘʥʠʝʤ, çʨʘʙʦʪʦʡ ʙʨʳʟ-

ʛʘʤʠè, ʘ ʜʝʚʦʯʢʠ ï ʪʢʘʯʝʩʪʚʦʤ ʠ ʰʠʪʴʝʤ. ʉʪʘʨʰʘʷ ʛʨʫʧʧʘ ʜʝʚʫ-

ʰʝʢ ʩʣʝʜʠʣʘ ʪʘʢʞʝ ʟʘ ʩʪʠʨʢʦʡ ʠ ʛʣʘʞʢʦʡ ʙʝʣʴʷ ʧʦʜ ʨʫʢʦʚʦʜ-

ʩʪʚʦʤ ʧʨʘʯʢʠ. ʇʨʠʪʦʤ, ʫʧʦʤʠʥʘʝʪʩʷ, ʯʪʦ ʜʦ ʥʝʢʦʪʦʨʳʭ ʨʘʙʦʪ 

ʜʝʪʠ ʩʦʚʩʝʤ ʥʝ ʜʦʧʫʩʢʘʣʠʩʴ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʪʦʧʢʘ ʧʝʯʝʡ ʠ ʟʘʧʨʘʚʣʝʥʠʝ ʣʘʤʧ), ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʘʙʦʪʳ ʠʩʧʦʣʥʷʣʠʩʴ ʧʨʠʟʠʨʘʝʤʳʤʠ 

ʜʝʪʴʤʠ [2, ʉ. 16]. ʃʝʪʦʤ ʦʥʠ ʧʨʠʚʦʟʠʣʠʩʴ ʥʘ ʜʘʯʫ, ʛʜʝ ʢʨʦʤʝ 

ʩʦʣʥʝʯʥʳʭ ʚʘʥʥ ʠ ʩʚʦʙʦʜʥʳʭ ʜʝʣ, ʟʘʥʠʤʘʣʠʩʴ ʩʘʜʦʚʳʤʠ ʠ ʦʛʦ-

ʨʦʜʥʳʤʠ ʨʘʙʦʪʘʤʠ, ʪʝʤ ʩʘʤʳʤ, ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʫʤʩʪʚʝʥʥʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʪʨʫʜʘ. 

ʀʟʫʯʝʥʠʝ ʧʨʠʯʠʥ ʧʦʷʚʣʝʥʠʷ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʩʠʨʦʪʩʢʦ-

ʛʦ ʛʦʨʦʜʩʢʦʛʦ ʜʦʤʘ, ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʸʤ, ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʜʝʪʝʡ, ʧʦʤʦʛʘʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 
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ʛʦʩʫʜʘʨʩʪʚʦ ʩʪʘʨʘʣʦʩʴ ʨʝʰʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʥʘʩʝʣʝʥʠʝʤ, ʪʘʢʠʝ ʢʘʢ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʝʤʣʝʤʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ 

ʜʣʷ ʙʝʩʧʨʠʶʪʥʳʭ, ʜʝʪʝʡ ʠʟ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʩʝʤʝʡ, ʪʝʤ ʩʘʤʳʤ 

ʜʘʚ ʠʤ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʦʧʳʪʢʫ çʚʩʪʘʪʴ ʥʘ ʥʦʛʠè ʠ ʰʘʥʩ ʥʘ ʩʯʘʩʪ-

ʣʠʚʦʝ ʙʫʜʫʱʝʝ. ʇʨʠ ʵʪʦʤ ʚʦʩʧʠʪʘʥʠʝ ʥʦʩʠʣʦ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ 

ʩʦʩʣʦʚʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʬʦʨʤʳ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʟʘʚʠʩʝʣʠ ʦʪ ʩʦʩʣʦʚʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʝʪʝʡ. 
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ʈʦʢ-ʢʫʣʴʪʫʨʘ ʥʘʯʘʣʘ ʧʨʦʥʠʢʘʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʉʉʉʈ ʧʦʩʣʝ VI 

ɺʩʝʤʠʨʥʦʛʦ ʬʝʩʪʠʚʘʣʷ ʤʦʣʦʜʸʞʠ ʠ ʩʪʫʜʝʥʪʦʚ 1957 ʛ., ʢʦʪʦʨʳʡ 

ʧʨʦʚʦʜʠʣʩʷ ʚ ʄʦʩʢʚʝ [3, ʉ. 140]. ʅʘ ʵʪʦ ʚʨʝʤʷ ʧʨʠʭʦʜʠʪʩʷ ʧʝʨʠʦʜ 

çʦʪʪʝʧʝʣʠè, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʣʠʙʝʨʘʣʠʟʘʮʠʝʡ 

ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʝ ʉʉʉʈ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʚʩʶ ʣʠʙʝʨʘʣʠʟʘʮʠʶ, ʩʦʚʝʪʩʢʘʷ ʚʣʘʩʪʴ ʚʩʝʛʜʘ ʩ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴʶ 

ʦʪʥʦʩʠʣʘʩʴ ʢ ʥʦʚʦʤʫ ʩʦʮʠʦ-ʤʫʟʳʢʘʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ, ʚʝʜʴ ʦʥʦ 

ʧʨʠʰʣʦ ʠʟ çʙʫʨʞʫʘʟʥʳʭè ʩʪʨʘʥ. ʉʪʦʠʪ ʧʦʤʥʠʪʴ ʠ ʧʨʦ ʪʦ, ʯʪʦ ʦʩ-

ʥʦʚʥʫʶ ʘʫʜʠʪʦʨʠʶ ʵʪʦʛʦ ʪʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʦʣʦ-

ʜʸʞʠ. ʏʫʚʩʪʚʫʷ ʦʧʘʩʥʦʩʪʴ ʚ ʧʦʜʨʳʚʝ ʠʜʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ ʦʙ-

ʱʝʩʪʚʝʥʥʦ-ʥʨʘʚʩʪʚʝʥʥʳʭ ʫʩʪʦʝʚ, ʚ ʉʉʉʈ ʩʪʘʣʠ ʚʚʦʜʠʪʴ ʟʘʧʨʝʪʳ 

ʥʘ ʨʦʢ-ʤʫʟʳʢʫ, ʩʯʠʪʘʷ ʝʸ ʠʜʝʦʣʦʛʠʯʝʩʢʠ ʚʨʝʜʥʳʤ ʷʚʣʝʥʠʝʤ, ʢʦʪʦ-

ʨʦʝ ʧʘʛʫʙʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʚʝʪʩʢʠʭ ʛʨʘʞʜʘʥʘʭ.  

ʆʜʥʠʤ ʠʟ ʥʝʤʥʦʛʠʭ ʩʧʦʩʦʙʦʚ ʧʦʩʣʫʰʘʪʴ ʟʘʧʘʜʥʫʶ ʤʫʟʳʢʫ 

ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʠʦʧʨʠʸʤʥʠʢʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʦʙʣʘʜʘʪʝʣʝʡ 

ʢʦʪʦʨʳʤʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʥʝʫʢʣʦʥʥʦ ʨʦʩʣʦ. ɹʣʘʛʦʜʘʨʷ ʠʤ, ʧʦʣʥʦ-

ʩʪʴʶ ʦʛʨʘʥʠʯʠʚʘʪʴ ʧʦʪʦʢ çʤʫʟʳʢʠ ʙʫʥʪʘè ʚ ʩʪʨʘʥʫ ʩʪʘʣʦ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʅʝ ʧʦʤʦʛʘʣʠ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʧʦʜʘʚʣʝʥʠʷ ʨʘʜʠʦʚʦʣʥ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʨʦʟʚʘʣʠ çʛʣʫʰʠʣʢʘʤʠè.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʙʳʣ ʩʧʦʩʦʙ ʭʦʪʷ ʙʳ ʯʘʩʪʠʯʥʦ ʣʝʛʘʣʠʟʦʚʘʪʴ ʟʘ-

ʧʘʜʥʳʡ ʨʦʢ ʚ ʉʉʉʈ. ɼʝʣʘʣʦʩʴ ʵʪʦ ʙʣʘʛʦʜʘʨʷ ʢʘʚʝʨʘʤ (ʥʦʚʦʤʫ ʠʩ-

ʧʦʣʥʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʝʩʥʠ ʢʝʤ-ʪʦ ʜʨʫʛʠʤ). ɺʩʝ ʧʠʦʥʝʨʳ ʩʦ-

ʚʝʪʩʢʦʡ ʨʦʢ-ʢʫʣʴʪʫʨʳ ʥʘʯʠʥʘʣʠ ʩ ʢʘʚʝʨʦʚ ʥʘ ʧʝʩʥʠ ʘʥʛʣʦʷʟʳʯʥʳʭ 

ʛʨʫʧʧ, ʚʝʜʴ ʠʤʝʥʥʦ ʦʥʠ ʙʳʣʠ ʛʣʘʚʥʳʤʠ ʧʦʧʫʣʷʨʠʟʘʪʦʨʘʤʠ ʨʦʢʘ. 

ʅʦ ʧʝʪʴ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʙʳʣʦ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʷʚʣʝʥʠʝʤ. 

ʏʪʦʙʳ ʚʳʡʪʠ ʠʟ ʵʪʦʡ ʩʠʪʫʘʮʠʠ, ʤʫʟʳʢʘʥʪʳ ʜʝʣʘʣʠ çʧʨʘʚʠʣʴʥʳʡ 



285 

ʧʝʨʝʚʦʜè, ʪʦ ʝʩʪʴ ʠʟʤʝʥʷʣʠ ʪʝʢʩʪ ʧʝʩʥʠ ʪʘʢ, ʯʪʦʙʳ ʦʥ ʥʝ ʧʨʦʪʠʚʦ-

ʨʝʯʠʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʜʝʦʣʦʛʠʠ, ʠʥʘʯʝ ʙʳ ʦʥ ʥʝ ʧʨʦʰʸʣ ʮʝʥʟʫʨ-

ʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʩʫʰʠʚʘʥʠʷ ʟʘʧʘʜʥʦʡ ʤʫʟʳʢʠ 

ʦʙʭʦʜʥʳʤʠ ʧʫʪʷʤʠ ʵʪʦ ʥʝ ʦʟʥʘʯʘʣʦ ʯʪʦ ʚ ʉʉʉʈ ʙʳʣ ʙʝʩʢʦʥʪʨʦʣʴ-

ʥʡr ʧʦʪʦʢ ʨʦʢʘ. ɺʳʨʘʞʘʣʦʩʴ ʵʪʦ ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʣʝ-

ʛʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠʦʙʨʝʩʪʠ ʚʠʥʠʣʦʚʳʝ ʧʣʘʩʪʠʥʢʠ ʩ ʟʘʧʠʩʷʤʠ 

ʦʨʠʛʠʥʘʣʴʥʳʭ ʘʣʴʙʦʤʦʚ ʣʶʙʠʤʳʭ ʟʘʧʘʜʥʳʭ ʛʨʫʧʧ. ʆʞʠʜʘʥʠʝ ʣʶ-

ʙʠʤʦʡ ʧʝʩʥʠ ʧʦ ʨʘʜʠʦ ʤʦʛʣʦ ʟʘʥʠʤʘʪʴ ʥʝ ʧʨʦʩʪʦ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ, 

ʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʬʘʢʪʦʤ, ʥʘʣʠʯʠʝ ʚʠʥʠʣʦʚʳʭ ʧʣʘ-

ʩʪʠʥʦʢ ʧʨʠʜʘʚʘʣʦ ʩʪʘʪʫʩʥʦʩʪʠ ʝʸ ʦʙʣʘʜʘʪʝʣʶ ʠ ʧʨʠʪʷʛʠʚʘʣʦ ʢ 

ʥʝʤʫ ʣʶʙʠʪʝʣʝʡ ʤʦʣʦʜʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʅʦ ʧʨʠʦʙ-

ʨʝʩʪʠ ʠʭ ʙʳʣʦ ʟʘʜʘʯʝʡ ʥʝ ʠʟ ʣʸʛʢʠʭ, ʚʝʜʴ ʦʥʠ ʧʨʠʚʦʟʠʣʠʩʴ ʢʦʥʪʨʘ-

ʙʘʥʜʦʡ, ʯʪʦ ʥʝʩʣʦ ʚ ʩʝʙʝ ʫʛʨʦʟʫ ʧʨʠʚʣʝʯʴ ʢ ʩʝʙʝ ʚʥʠʤʘʥʠʝ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ ʧʨʘʚʦʧʦʨʷʜʢʘ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʣʦ ʞʝʣʘʶʱʠʭ 

ʪʘʡʥʦ ʧʦʢʫʧʘʪʴ ʧʣʘʩʪʠʥʢʠ ʫ ʬʘʨʮʦʚʱʠʢʦʚ (ʩʧʝʢʫʣʷʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʝʨʝʧʨʦʜʘʚʘʣʠ ʩʦʚʝʪʩʢʠʤ ʛʨʘʞʜʘʥʘʤ ʜʝʬʠʮʠʪʥʳʝ ʠʥʦʩʪʨʘʥʥʳʝ 

ʪʦʚʘʨʳ). ʆʥʠ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʥʘʫʯʠʣʠʩʴ ʢʦʧʠʨʦʚʘʪʴ ʟʘʧʠʩʠ ʧʣʘ-

ʩʪʠʥʦʢ ʥʘ ʜʨʫʛʠʝ ʥʦʩʠʪʝʣʠ ʩ ʮʝʣʴʶ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʧʨʦʜʘʞʠ. ʇʦ-

ʤʠʤʦ ʟʘʧʠʩʝʡ ʘʣʴʙʦʤʦʚ, ʬʘʨʮʦʚʱʠʢʠ ʪʘʢʞʝ ʧʨʦʜʘʚʘʣʠ ʠ ʜʨʫʛʫʶ 

ʨʦʢʝʨʩʢʫʶ ʘʪʨʠʙʫʪʠʢʫ: ʧʦʩʪʝʨʳ, ʟʥʘʯʢʠ, ʬʦʪʦʛʨʘʬʠʠ ʠ ʤʥʦʛʦʝ 

ʜʨʫʛʦʝ. ɽʩʪʝʩʪʚʝʥʥʦ, ʩ ʥʠʤʠ ʙʦʨʦʣʠʩʴ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ 

ʠ ʥʝʨʝʜʢʠ ʙʳʣʠ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʬʘʨʮʦʚʱʠʢʠ ʥʝʩʣʠ ʥʘʢʘʟʘʥʠʷ ʟʘ 

ʩʚʦʶ ʥʝʣʝʛʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʋʞʝ ʚ ʩʝʨʝʜʠʥʝ 1960-ʭ ʛʛ. ʚʩʝʤ ʩʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʙʦʨʦʪʴʩʷ ʩ 

ʨʦʢʦʤ ʦʜʥʠʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʥʝ ʧʦʣʫʯʠʪʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʯʘʣʠ 

ʩʦʟʜʘʚʘʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʟʘʧʘʜʥʦʤʫ ʨʦʢʫ ɺʀɸ (ʚʦʢʘʣʴʥʦ-

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʘʥʩʘʤʙʣʠ) [2, ʉ. 428]. ʀʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʢʣʶ-

ʯʘʣʘʩʴ ʚ ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʮʝʥʥʦʩʪʝʡ ʩʦʚʝʪʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʧʨʦʜʚʠ-

ʞʝʥʠʝ ʧʘʪʨʠʦʪʠʯʝʩʢʠʭ ʥʘʩʪʨʦʝʥʠʡ ʚ ʰʠʨʦʢʠʝ ʤʘʩʩʳ. 

ɺ ʢʦʥʮʝ 1970-ʭ ï ʠ ʧʝʨʚʳʝ ʜʚʘ ʛʦʜʘ 1980-ʭ ʛʛ. ʚ ʉʉʉʈ ʥʘʙʣʶ-

ʜʘʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʧʦʩʣʘʙʣʝʥʠʷ ʚ ʨʦʢ-ʢʫʣʴʪʫʨʝ. ʉʚʦʝʛʦ ʘʧʦʛʝʷ ʧʦ-

ʜʦʙʥʘʷ ʧʦʣʠʪʠʢʘ ʜʦʩʪʠʛʣʘ ʚ 1981 ʛ., ʢʦʛʜʘ ʚ ʃʝʥʠʥʛʨʘʜʝ ʙʳʣ ʦʪ-

ʢʨʳʪ ʧʝʨʚʳʡ ʚ ʩʪʨʘʥʝ ʨʦʢ-ʢʣʫʙ. ʅʦ ʫʞʝ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ, ʧʦʩʣʝ 

ʩʤʝʨʪʠ ʃ.ʀ. ɹʨʝʞʥʝʚʘ, ʢ ʚʣʘʩʪʠ ʧʨʠʭʦʜʷʪ ʧʦʦʯʝʨʸʜʥʦ ʖ.ɺ. ɸʥ-

ʜʨʦʧʦʚ ʠ ʂ.ʋ. ʏʝʨʥʝʥʢʦ, ʚ ʧʝʨʠʦʜ ʧʨʘʚʣʝʥʠʷ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘ-

ʣʠʩʴ ʧʦʩʣʝʜʥʠʝ ʘʢʪʠʚʥʳʝ ʧʦʧʳʪʢʠ ʞʝʩʪʢʠʭ ʮʝʥʟʫʨʥʳʭ ʦʛʨʘʥʠʯʝ-

ʥʠʡ ʨʦʢ-ʢʫʣʴʪʫʨʳ. ʆʩʦʙʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ  çʇʦʩʪʘʥʦʚʣʝʥʠʝ 
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ʋʧʨʘʚʣʝʥʠʷ ʂʫʣʴʪʫʨʳ ʛ. ʄʦʩʢʚʳ ʦʪ 28 ʩʝʥʪʷʙʨʷ 1984 ʛ.è, ʢʦʪʦʨʦʝ 

ʟʘʧʨʝʱʘʣʦ ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʠ ʚʳʩʪʫʧʣʝʥʠʝ ʤʥʦʞʝʩʪʚʦ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʭ ʨʦʢ-ʛʨʫʧʧ. 

ɺ 1985 ʛ. ʚʳʰʣʦ ʝʱʸ ʦʜʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʪʢʨʳʪʦ 

ʙʳʣʦ ʦʙʥʘʨʦʜʦʚʘʥʦ ʚ 1989 ʛ. ʚ ʛʘʟʝʪʝ çʈʘʜʫʛʘ (ʊʘʣʣʠʥ)è. ʅʘ ʵʪʦʪ 

ʨʘʟ ʟʘʧʨʝʪ ʢʦʩʥʫʣʩʷ ʟʘʧʘʜʥʳʭ ʨʦʢ-ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʟʘʧʨʝʱʘʣʠʩʴ ʢ 

ʧʨʦʩʣʫʰʠʚʘʥʠʶ ʠ ʧʨʦʠʛʨʳʚʘʥʠʶ ʥʘ ʜʠʩʢʦʪʝʢʘʭ.  

ʏʪʦʙʳ ʧʨʦʜʦʣʞʘʪʴ ʩʚʦʶ ʪʚʦʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʧʨʝʱʸʥ-

ʥʳʝ ʛʨʫʧʧʳ ʧʨʠʙʝʛʘʣʠ ʢ ʤʝʪʦʜʫ ʧʨʦʚʝʜʝʥʠʷ ʜʦʤʘʰʥʠʭ ʢʦʥʮʝʨʪʦʚ, 

ʢʦʪʦʨʳʝ ʚ ʥʘʨʦʜʝ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ çʢʚʘʨʪʠʨʥʠʢʠè. ʇʨʠʡʪʠ ʥʘ 

ʢʦʥʮʝʨʪ ʤʦʛʣʠ ʥʝ ʚʩʝ ʞʝʣʘʶʱʠʝ, ʘ ʣʠʰʴ ʤʘʣʳʡ ʢʨʫʛ ʣʠʮ. ʇʦ ʤʝʨʝ 

ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʜʧʦʣʴʥʳʝ ʢʦʤʘʥʜʳ ʩʪʘʣʠ ʟʘʧʠʩʳʚʘʪʴ ʩʚʦʠ 

ʧʝʩʥʠ ʥʘ ʢʘʩʩʝʪʥʳʝ ʥʦʩʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʦʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʧʦ 

ʚʩʝʤʫ ʉʦʚʝʪʩʢʦʤʫ ʉʦʶʟʫ. 

ɺ ʦʬʠʮʠʘʣʴʥʳʭ ʉʄʀ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʣʘʩʴ ʤʳʩʣʴ ʦ ʧʘʛʫʙʥʦ-

ʩʪʠ ʨʦʢʘ ʟʘʧʘʜʥʦʛʦ ʪʦʣʢʘ. ʅʘʯʘʣʦ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʚ 1964 ʛ., ʢʦʛʜʘ ʚ 

ʞʫʨʥʘʣʝ çʉʤʝʥʘè ʚʳʰʣʘ ʧʝʨʚʘʷ ʩʪʘʪʴʷ ʚ ʉʉʉʈ, ʧʦʩʚʷʱʸʥʥʘʷ ʪʝʤʝ 

ʠʟʫʯʘʝʤʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʷʚʣʝʥʠʷ. ɺ ʥʝʡ ʥʝʣʠʮʝʧʨʠʷʪʥʦ ʛʦʚʦʨʠ-

ʣʦʩʴ ʦ ʪʚʦʨʯʝʩʪʚʝ ʛʨʫʧʧʳ çThe Beatlesè [1, ʉ. 8]. ɽʩʣʠ ʯʪʦ-ʪʦ ʠ ʧʠ-

ʩʘʣʦʩʴ ʦ ʨʦʢ-ʢʫʣʴʪʫʨʝ, ʪʦ ʵʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʥʦʩʠʣʦ ʫʥʠʯʠʞʠʪʝʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʇʦʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʚʧʣʦʪʴ ʜʦ ʥʘʯʘʣʘ 

çʇʝʨʝʩʪʨʦʡʢʠè, ʢʦʛʜʘ ʚ ʛʘʟʝʪʘʭ çʄʦʩʢʦʚʩʢʠʡ ʢʦʤʩʦʤʦʣʝʮè ʠ 

çʂʦʤʩʦʤʦʣʴʩʢʦʡ ʧʨʘʚʜʝè ʥʘʯʘʣʠ ʧʠʩʘʪʴ ʦʙ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʛʨʫʧ-

ʧʘʭ, ʠʛʨʘʶʱʠʭ ʚ ʞʘʥʨʝ ʨʦʢ. 

ʂ ɺʀɸ ʚ ʉʄʀ ʦʪʥʦʩʠʣʠʩʴ ʙʣʘʛʦʞʝʣʘʪʝʣʴʥʦ, ʚʝʜʴ ʦʥʠ ʙʳʣʠ 

ʧʨʷʤʳʤʠ ʧʨʦʚʦʜʥʠʢʘʤʠ ʩʦʚʝʪʩʢʠʭ ʠʜʝʡ ʚ ʤʘʩʩʳ. ʂʦʥʮʝʨʪʳ ʢʦʣ-

ʣʝʢʪʠʚʦʚ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʣʠʩʴ ʚ ʛʘʟʝʪʘʭ ʠ ʞʫʨʥʘʣʘʭ, ʥʝʨʝʜʢʦ 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʬʦʪʦʛʨʘʬʠʷʤʠ. ʏʘʩʪʦ ʧʫʙʣʠʢʦʚʘʣʠʩʴ ʘʬʠʰʠ ʩ 

ʧʨʝʜʩʪʦʷʱʠʤʠ ʢʦʥʮʝʨʪʘʤʠ ɺʀɸ, ʠʤ ʧʨʝʜʦʩʪʘʚʣʷʣʠ ʣʫʯʰʠʝ ʟʘʣʳ ʠ 

ʧʨʠʛʣʘʰʘʣʠ ʚʳʩʪʫʧʘʪʴ ʥʘ ʟʥʘʯʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʷ. ʀʩʧʦʣʥʝʥʥʳʝ 

ʠʤʠ ʧʝʩʥʠ ʟʘʧʠʩʳʚʘʣʠʩʴ ʥʘ ʚʠʜʝʦʢʘʩʩʝʪʳ ʠ ʪʨʘʥʩʣʠʨʦʚʘʣʠʩʴ ʧʦ 

ʪʝʣʝʚʠʟʦʨʫ, ʪʝʤ ʩʘʤʳʤ ʧʦʤʦʛʘʷ ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʪʴ çʧʨʘʚʠʣʴʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝè ʚ ʨʦʢʝ. 

ɸʥʜʝʛʨʘʫʥʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʯʫʚʩʪʚʫʷ, ʚʨʘʞʜʝʙʥʦʝ ʦʪʥʦʰʝ-

ʥʠʝ ʦʬʠʮʠʘʣʴʥʳʭ ʉʄʀ, ʢʦʪʦʨʳʝ ʚʳʩʪʘʚʣʷʣʠ ʨʦʢ ʢʘʢ ʥʝʯʪʦ ʦʧʘʩ-

ʥʦʝ ʜʣʷ ʦʙʱʝʩʪʚʘ, ʚ ʧʨʦʪʠʚʦʚʝʩ ʜʘʥʥʦʡ ʪʝʥʜʝʥʮʠʠ, ʥʘʯʘʣʦ ʩʦ ʚʪʦ-

ʨʦʡ ʧʦʣʦʚʠʥʳ 1960-ʭ ʛʛ. ʚʳʧʫʩʢʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʜʘʚʘʝʤʳʝ 

ʞʫʨʥʘʣʳ. ʇʝʨʚʳʡ ʩʘʤʠʟʜʘʪ ʙʳʣ ʚʳʧʫʱʝʥ ʚ ʍʘʨʴʢʦʚʝ ʚ 1967 ʛ. ʠ 
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ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çɹʠʪ-ʵʭʦè, ʦʜʥʘʢʦ ʧʨʦʩʫʱʝʩʪʚʦʚʘʣ ʦʥ ʤʝʥʴʰʝ 

ʛʦʜʘ ʠ ʙʳʣ ʟʘʢʨʳʪ ʧʨʠ ʩʦʜʝʡʩʪʚʠʝ ʂɻɹ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʡ 

ʩʘʤʠʟʜʘʪ çʈʦʢʩʠè, ʢʦʪʦʨʳʡ ʧʦʣʴʟʦʚʘʣʩʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʧʦ ʚʩʝʡ 

ʩʪʨʘʥʝ, ʥʘʯʘʣ ʚʳʭʦʜʠʪʴ ʚ ʃʝʥʠʥʛʨʘʜʝ ʣʠʰʴ ʩ 1977 ʛ.  ɺ 1981 ʛ. ʚ 

ʄʦʩʢʚʝ ʥʘʯʘʣ ʚʳʧʫʩʢʘʪʴʩʷ ʧʨʦʪʦʪʠʧ çʈʦʢʩʠè, ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘ-

ʥʠʝ çɿʝʨʢʘʣʦè.  ʇʦʩʣʝ ʵʪʠʭ ʩʦʙʳʪʠʡ ʚʦʣʥʘ ʩʘʤʠʟʜʘʪʦʚ ʢʘʢ ʩʥʝʞ-

ʥʳʡ ʢʦʤ ʥʘʯʘʣʘ ʦʢʫʪʳʚʘʪʴ ʚʩʝ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʥʠʭ ʩʦʜʝʨʞʘ-

ʣʘʩʴ ʥʦʚʦʩʪʥʘʷ ʩʚʦʜʢʘ ʦ ʩʘʤʳʭ ʟʥʘʯʠʤʳʭ ʩʦʙʳʪʠʷʭ ʚ ʤʠʨʝ ʩʦʚʝʪ-

ʩʢʦʡ ʨʦʢ-ʢʫʣʴʪʫʨʳ: ʨʝʧʦʨʪʘʞʠ ʩ ʢʦʥʮʝʨʪʦʚ, ʘʥʦʥʩʳ ʥʦʚʳʭ 

ʘʣʴʙʦʤʦʚ, ʢʨʘʪʢʠʝ ʠʩʪʦʨʠʠ ʩʪʘʥʦʚʣʝʥʠʷ ʧʦʧʫʣʷʨʥʳʭ ʨʦʢ-ʛʨʫʧʧ ʠ 

ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɺʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʝʨʞʘʣʘʩʴ ʚ ʦʩʥʦʚʝ ʩʚʦʝʡ ʥʘ ʵʥ-

ʪʫʟʠʘʟʤʝ ʣʶʙʠʪʝʣʝʡ ʨʦʢʘ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʜʘʥʥʦʤʫ 

ʤʫʟʳʢʘʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʝʣʠʩʴ, ʚʝʜʴ ʦʬʠʮʠ-

ʘʣʴʥʦ ʚ ʉʉʉʈ ʜʦʣʛʦʝ ʚʨʝʤʷ ʚ ʧʨʠʥʮʠʧʝ ʦʪʨʠʮʘʣʦʩʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʨʦʢʘ. ʊʝʤ ʫʜʠʚʠʪʝʣʴʥʝʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʣʠʪʝʨʘʪʫʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʦʚʝʪʩʢʦʛʦ ʞʫʨʥʘʣʠʩʪʘ ʆ.ɸ. ʌʝʦʬʘʥʦʚʘ. ɽʤʫ ʧʨʠʥʘʜʣʝʞʘʪ ʪʨʠ 

ʢʥʠʛʠ ʦ ʟʘʧʘʜʥʦʤ ʨʦʢʝ ʩʝʨʝʜʠʥʳ 1950 ï ʩʝʨʝʜʠʥʳ 1970 ï ʭ ʛʛ. ʇʝʨ-

ʚʘʷ ʢʥʠʛʘ ʚʳʰʣʘ ʚ 1969 ʛ. ʠ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʊʠʛʨ ʚ ʛʠʪʘʨʝè, 

ʚʪʦʨʘʷ ʚʳʰʣʘ ʚ 1975 ʛ. ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʄʫʟʳʢʘ ʙʫʥʪʘè, ʪʨʝʪʴʷ ʨʘ-

ʙʦʪʘ çʈʦʢ-ʤʫʟʳʢʘ ʚʯʝʨʘ ʠ ʩʝʛʦʜʥʷè ʰʠʨʦʢʘʷ ʧʫʙʣʠʢʘ ʩʤʦʛʣʘ ʫʚʠ-

ʜʝʪʴ ʚ 1978 ʛ. ɺ ʢʥʠʛʘʭ ʯʫʚʩʪʚʫʝʪʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʤʘʨʢʩʠʩʪ-

ʩʢʠʡ ʧʦʜʭʦʜ, ʥʦ ʥʘ ʵʪʦ ʥʫʞʥʦ ʩʤʦʪʨʝʪʴ çʩʢʚʦʟʴ ʧʘʣʴʮʳè. ɺʝʜʴ ʧʦ-

ʜʨʫʛʦʤʫ ʥʘ ʧʦʜʦʙʥʫʶ ʪʝʤʫ ʧʠʩʘʪʴ ʙʳʣʦ ʥʝʣʴʟʷ, ʠʥʘʯʝ ʮʝʥʟʫʨʘ ʥʝ 

ʜʦʧʫʩʪʠʣʘ ʙʳ ʝʛʦ ʠʟʜʘʥʠʷ. ʆ.ɸ. ʌʝʦʬʘʥʦʚ ʯʝʨʝʟ ʧʨʠʟʤʫ ʤʘʨʢʩʠʟʤʘ 

ʧʳʪʘʣʩʷ ʨʘʩʩʢʘʟʘʪʴ ʦ ʥʦʚʦʡ ʟʘʧʘʜʥʦʡ ʤʫʟʳʢʝ ʠ ʫ ʥʝʛʦ ʵʪʦ ʧʨʝʢʨʘʩ-

ʥʦ ʧʦʣʫʯʠʣʦʩʴ. ʂʦʥʝʯʥʦ, ʥʝʢʦʪʦʨʳʝ ʚʟʛʣʷʜʳ ʠ ʚʳʚʦʜʳ ʘʚʪʦʨʘ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʩʪʘʨʝʣʠ, ʥʦ ʵʪʠ ʢʥʠʛʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʝ-

ʤʥʦʛʠʭ, ʥʘʧʠʩʘʥʥʳʭ ʚʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʚʝʣʘʩʴ ʘʢʪʠʚʥʘʷ ʙʦʨʴʙʘ ʧʨʦ-

ʪʠʚ ʟʘʧʘʜʥʦʛʦ ʨʦʢʘ, ʟʘ ʯʪʦ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʣʠʰʴ ʚʦʩʭʠʱʝʥʠʝ ʠ 

ʫʚʘʞʝʥʠʝ ʩʦʚʝʪʩʢʦʤʫ ʞʫʨʥʘʣʠʩʪʫ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʦʛʨʘʥʠʯʝʥʠʷ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ çʦʭʦʪʳè 

ʥʘ ʨʦʢʝʨʦʚ ʚ ʉʉʉʈ ʥʝ ʙʳʣʦ. ɺ ʩʘʤʳʭ ʛʨʦʤʢʠʭ ʜʝʣʘʭ, ʟʘʢʦʥʯʠʚ-

ʰʠʭʩʷ ʪʶʨʝʤʥʳʤ ʟʘʢʣʶʯʝʥʠʝʤ, ʤʫʟʳʢʘʥʪʳ ʧʦʣʫʯʘʣʠ ʩʚʦʸ ʥʘʢʘʟʘ-

ʥʠʝ ʥʝ ʟʘ ʤʫʟʳʢʫ, ʘ ʟʘ ʥʝʟʘʢʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ: ʥʘʧʨʠʤʝʨ, ɸʣʝʢ-

ʩʝʡ ʈʦʤʘʥʦʚ ʠʟ ʛʨʫʧʧʳ çɺʦʩʢʨʝʩʝʥʴʝè ʟʘʥʠʤʘʣʩʷ ʯʘʩʪʥʳʤ ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦʤ; ɸʣʝʢʩʘʥʜʨ ʅʦʚʠʢʦʚ ʠʟ ʢʦʤʘʥʜʳ çʈʦʢ-

ʧʦʣʠʛʦʥè ʧʦʣʫʯʠʣ ʩʚʦʸ ʥʘʢʘʟʘʥʠʝ ʟʘ ʩʙʳʪ ʬʘʣʴʩʠʬʠʢʘʪʘ; ʩʦʣʠʩʪʢʫ 
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ʛʨʫʧʧʳ çɹʨʘʚʦè ɾʘʥʥʫ ɸʛʫʟʘʨʦʚʫ ʟʘʜʝʨʞʘʣʠ ʩ ʧʦʜʜʝʣʴʥʳʤ ʧʘʩ-

ʧʦʨʪʦʤ. ʇʦʜʦʙʥʳʝ ʬʘʢʪʳ ʧʦʟʚʦʣʷʶʪ ʨʘʟʚʝʷʪʴ ʤʠʬ ʦ ʮʝʣʝʥʘʧʨʘʚ-

ʣʝʥʥʦʤ ʛʦʥʝʥʠʠ ʥʘ ʨʦʢʝʨʦʚ ʩʦ ʩʪʦʨʦʥʳ ʩʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ.    

ɺʩʝ ʟʘʧʨʝʪʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʩʪʘʣʠ ʧʦʩʪʝʧʝʥʥʦ ʠʩʯʝʟʘʪʴ ʧʦʩʣʝ 

ʧʨʠʭʦʜʘ ʢ ʚʣʘʩʪʠ ʄ.ʉ. ɻʦʨʙʘʯʸʚʘ ʠ ʥʘʯʘʣʦʤ ʧʦʣʠʪʠʢʠ çʧʝʨʝʩʪʨʦʡ-

ʢʠè. ʉ ʵʪʦʛʦ ʤʦʤʝʥʪ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʨʦʢ-ʢʫʣʴʪʫʨʝ ʥʘʯʘʣʠ ʫʩʠʣʠ-

ʚʘʪʴʩʷ ʧʨʦʮʝʩʩʳ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʠ ʛʣʦʙʘʣʠʟʘʮʠʠ. 
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ʀʩʪʦʨʠʷ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʰʠʨʥʳʡ ʧʣʘʩʪ ʚʦ-

ʧʨʦʩʦʚ ʧʦ ʧʦʣʠʪʠʯʝʩʢʠʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʠʜʝʦʣʦʛʠʯʝʩʢʠʤ, ʩʦ-

ʮʠʘʣʴʥʳʤ ʘʩʧʝʢʪʘʤ ʠʩʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʷʚ-

ʣʷʝʪʩʷ ʚʦʧʨʦʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʉʉʉʈ. ɺ 2022 

ʛʦʜʫ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʠʩʪʦʨʠʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʦʪʤʝʪʠʣʦ 100 ʣʝʪ 

ʩ ʦʩʥʦʚʘʥʠʷ ʉʦʶʟʘ ʉʦʚʝʪʩʢʠʭ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʈʝʩʧʫʙʣʠʢ. ʉ 

ʤʦʤʝʥʪʘ ʫʧʘʜʢʘ ʉʉʉʈ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ, ʩʪʘʣʦ ʚʦʟʥʠ-

ʢʘʪʴ ʤʥʦʞʝʩʪʚʦ ʤʠʬʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʣʠʪʠʢʦʡ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʃʶʜʠ, ʠʥʪʝʨʝʩʫʶʱʠʝʩʷ ʠʩʪʦʨʠʝʡ ʉʉʉʈ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦ-

ʙʣʝʤʦʡ ʥʝʦʙʲʝʢʪʠʚʥʦʡ ʠ ʦʪʢʨʦʚʝʥʥʦ ʣʦʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ 

ʵʪʦ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʥʝʛʘʪʠʚʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʠʩʪʦʨʠʠ ʉʉʉʈ, ʧʦʧʳʪ-

ʢʘʭ ʧʝʨʝʩʤʦʪʨʝʪʴ ʥʝʢʦʪʦʨʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ XX ʩʪʦʣʝ-

ʪʠʷ, ʧʦʧʫʣʷʨʥʦʩʪʠ ʢʨʠʪʠʢʠ ʉʉʉʈ ʚ ʥʘʰʝ ʚʨʝʤʷ, ʫʭʫʜʰʝʥʠʝ ʦʪ-

ʥʦʰʝʥʠʡ ʤʝʞʜʫ ʙʳʚʰʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʨʘʥʝʝ ʚʭʦʜʠʚʰʠʭ ʚ 

ʩʦʩʪʘʚ ʩʦʚʝʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʉʝʛʦʜʥʷ ʤʳ ʚʠʜʠʤ ʧʦʩʣʝʜʩʪʚʠʷ 

ʨʘʩʧʘʜʘ ʩʦʚʝʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʤʝʞʜʫ ʙʳʚʰʠʤʠ 

ʩʫʙʲʝʢʪʘʤʠ ʜʦ ʩʠʭ ʧʦʨ ʚʦʟʥʠʢʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʢʦ-

ʪʦʨʳʝ ʧʝʨʝʨʘʩʪʘʶʪ ʚ ʚʦʦʨʫʞʝʥʥʳʝ ʢʦʥʬʣʠʢʪʳ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʉʉʉʈ ʩʤʦʛ 

ʩʧʣʦʪʠʪʴ ʚʦʢʨʫʛ ʩʝʙʷ ʥʘʨʦʜʳ. ɼʣʷ ʥʘʠʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʘʩ-

ʢʨʳʪʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʤʳ ʭʦʪʝʣʠ ʙʳ ʦʙʨʘʪʠʪʴʩʷ ʢ ʠʩʪʦʯʥʠ-

ʢʘʤ, ʢʦʪʦʨʳʝ ʧʦʜʨʦʙʥʦ ʨʘʩʢʨʳʚʘʶʪ ʜʘʥʥʳʡ ʚʦʧʨʦʩ. ʄʘʨʪʠʥ 
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ʊʵʨʨʠ ʚ ʩʚʦʝʤ ʪʨʫʜʝ çʀʤʧʝʨʠʷ çʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè. 

ʅʘʮʠʠ ʠ ʥʘʮʠʦʥʘʣʠʟʤ ʚ ʉʉʉʈ, 1923ï1939è ʧʨʦʚʝʣ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʧʨʦʚʝʨʛʘʝʪ ʦʩʥʦʚʥʦʡ ʪʝʟʠʩ, ʚʦʟʥʠʢʰʠʡ ʚ ʧʝʨʠ-

ʦʜ ʍʦʣʦʜʥʦʡ ʚʦʡʥʳ ʦ ʪʦʤ, ʯʪʦ ʉʦʚʝʪʩʢʠʡ ʩʦʶʟ ʷʚʣʷʣʩʷ ʠʤʧʝʨʠ-

ʝʡ. ʉʦʚʝʪʩʢʠʡ ʠ ʨʦʩʩʠʡʩʢʠʡ ʠʩʪʦʨʠʢ ɸ.ʇ. ʅʝʥʘʨʦʢʦʚ ʚ ʩʚʦʝʡ 

ʩʪʘʪʴʝ çʉʝʤʴʜʝʩʷʪ ʣʝʪ ʥʘʟʘʜ: ʅʘʮʠʦʥʘʣʴʥʳʡ ʚʦʧʨʦʩ ʥʘ XII  ʩʲʝʟ-

ʜʝ ʈʂʇ(ʙ)è ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʢʘʢʠʭ ʠʜʝʡʥʳʭ ʧʨʠʥʮʠʧʘʭ ʩʪʨʦʠʪʩʷ 

ʥʘʮʠʦʥʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘ ʤʦʣʦʜʦʛʦ ʩʦʚʝʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʠʢʠ ʦʰʠʙʦʯʥʦ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʥʘʮʠʦʥʘʣʴ-

ʥʘʷ ʧʦʣʠʪʠʢʘ ʉʉʉʈ ʷʚʣʷʣʘʩʴ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʦʡ, ʧʦ-

ʩʢʦʣʴʢʫ ʥʘʮʠʦʥʘʣʠʟʤ ʚʦʩʧʨʠʥʠʤʘʣʩʷ ʢʘʢ ʦʧʘʩʥʘʷ, ʤʘʩʢʠʨʫʶ-

ʱʘʷʩʷ ʠʜʝʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʠʥʪʝʨʝʩʘʤ ʧʨʘʚʷʱʠʭ ʢʣʘʩʩʦʚ 

ʠ ʥʘʚʷʟʳʚʘʝʪʩʷ ʥʘʨʦʜʘʤ ʧʦʜ ʚʠʜʦʤ ʦʙʱʝʛʦ ʙʣʘʛʘ, ʠ ʩʪʦʠʪ ʩʢʘ-

ʟʘʪʴ, ʯʪʦ ʵʪʦʪ ʪʝʟʠʩ ʚʝʩʴʤʘ ʩʧʨʘʚʝʜʣʠʚ. ɺʣʘʜʠʤʠʨ ʀʣʴʠʯ ʃʝʥʠʥ, 

ʛʦʚʦʨʷ ʦ ʥʘʮʠʦʥʘʣʠʟʤʝ, ʧʠʩʘʣ, ʯʪʦ ʤʘʨʢʩʠʟʤ ʥʝʧʨʠʤʠʨʠʤ ʩ 

ʥʘʮʠʦʥʘʣʠʟʤʦʤ [9]. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʞʝ, ʥʘʮʠʦʥʘʣʴʥʘʷ ʧʦ-

ʣʠʪʠʢʘ ʉʉʉʈ ʩʪʨʦʠʣʘʩʴ ʥʘ ʠʜʝʦʣʦʛʠʠ ʤʘʨʢʩʠʟʤʘ ʠ ʤʘʨʢʩʠʩʪ-

ʩʢʦʤ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʤʝ, ʠʜʝʝ ʦ ʨʘʚʝʥʩʪʚʝ ʥʘʨʦʜʦʚ, ʦʙ ʠʥʪʝʨ-

ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʦʣʠʜʘʨʥʦʩʪʠ ʠ ʚʟʘʠʤʦʧʦʤʦʱʠ.  

ɹʦʣʴʰʝʚʠʢʠ, ʧʨʠʰʝʜʰʠʝ ʢ ʚʣʘʩʪʠ ʚ 1917 ʛʦʜʫ ʯʸʪʢʦ ʧʦʥʠ-

ʤʘʣʠ, ʯʪʦ ʠʤ ʧʨʝʜʩʪʦʠʪ ʧʦʩʪʨʦʠʪʴ ʘʙʩʦʣʶʪʥʦ ʥʦʚʦʝ ʛʦʩʫʜʘʨ-

ʩʪʚʦ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʠʜʝʦʣʦʛʠʶ, ʟʘʧʫʩʪʠʪʴ 

ʫʩʪʦʡʯʠʚʫʶ ʠ ʩʠʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʧʨʦʪʠʚʦ-

ʩʪʦʷʪʴ ʤʠʨʦʚʦʤʫ ʢʘʧʠʪʘʣʠʟʤʫ, ʢʦʪʦʨʳʡ ʩ ʦʧʘʩʝʥʠʝʤ ʦʪʥʦʩʠʣʩʷ 

ʢ ʥʦʚʦʤʫ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʤʫ ʛʦʩʫʜʘʨʩʪʚʫ, ʦʙʲʝʜʠʥʠʪʴ ʚʩʝ ʨʘʟ-

ʨʦʟʥʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʪʨʘʯʝʥʳ ʚ ʧʝʨʠʦʜ ʇʝʨ-

ʚʦʡ ʄʠʨʦʚʦʡ ʚʦʡʥʳ, ʘ ʪʘʢʞʝ ʧʦʧʳʪʘʪʴʩʷ ʩʦʟʜʘʪʴ ʩʦʮʠʘʣʴʥʦʝ 

ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʚ ʦʩʥʦʚʝ ʬʠʣʦʩʦʬʠʠ 

ʤʘʨʢʩʠʟʤʘ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʧʨʦʞʠʚʘʣʦ ʤʥʦʛʦ ʥʘʨʦʜʦʚ ʠ 

ʵʪʥʦʩʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʞʠʚʘʣ ʙʦʣʴʰʦʡ ʩʣʦʡ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʥʝ 

ʩʤʦʛ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʥʘʮʠʶ, ʥʝ ʩʤʦʛ ʧʨʦʡʪʠ ʵʪʘʧʳ ʵʪʥʦʛʝʥʝ-

ʟʘ. ʌʘʢʪʠʯʝʩʢʠ, ʤʦʥʘʨʭʠʷ ʥʘʩʘʞʜʘʣʘ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ ʥʘʨʦʜʘʤ 

ʈʦʩʩʠʠ ʷʟʳʢ, ʨʝʣʠʛʠʶ ʠ ʦʙʨʘʟ ʞʠʟʥʠ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝ-

ʥʠ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʪʦʛʦ, ʯʪʦ ʤʳ ʫʚʠʜʠʤ ʧʦʩʣʝ ʧʨʠʭʦʜʘ ʙʦʣʴʰʝ-

ʚʠʢʦʚ. ʇʝʨʝʜ ʩʦʚʝʪʩʢʠʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ, 

ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʨʘʟʨʦʟʥʝʥʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʚ ʙʳʚʰʝʡ ʈʦʩ-

ʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ: ʨʝʛʠʦʥʳ ʩʪʨʘʥʳ ʠʤʝʣʠ ʨʘʟʥʳʝ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʝ ʫʨʦʚʥʠ ʨʘʟʚʠʪʠʷ, ʢʫʣʴʪʫʨʘ ʚ ʨʝʛʠʦʥʘʭ ʪʘʢʞʝ ʦʪʣʠʯʘʣʘʩʴ ʧʦ 
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ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʚ ʥʝʢʦʪʦʨʳʭ ʫʛʦʣʢʘʭ ʛʦʩʫʜʘʨʩʪʚʘ ʩʦ-

ʭʨʘʥʷʣʩʷ ʨʦʜʦʧʣʝʤʝʥʥʦʡ ʩʪʨʦʡ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʚʝʩʪʠ ʤʦ-

ʜʝʨʥʠʟʘʮʠʶ ʩʪʨʘʥʳ, ʦʙʦʨʫʜʦʚʘʪʴ ʟʘʚʦʜʳ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠ-

ʢʦʡ, ʩʦʟʜʘʪʴ ʩʠʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʩʨʘʚʥʷʪʴ 

ʚʩʝ ʨʝʛʠʦʥʳ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʚʠʪʴ ʫʨʦʚʝʥʴ ʚ ʞʠʟʥʠ ʚ ʦʪʩʪʘʶʱʠʭ ʨʝ-

ʛʠʦʥʘʭ, ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʉʉʉʈ ʙʳʣʦ ʧʨʝʜʧʨʠʥʷʪʦ ʦʙʫʯʠʪʴ ʤʝʩʪ-

ʥʳʭ ʞʠʪʝʣʝʡ, ʩʦʟʜʘʪʴ ʧʠʩʴʤʝʥʥʦʩʪʴ, ʧʦʟʚʦʣʠʪʴ ʠʤ ʨʫʢʦʚʦʜʠʪʴ 

ʩʦʙʩʪʚʝʥʥʳʤ ʨʝʛʠʦʥʦʤ ʠ ʪ.ʜ. ɹʦʣʝʝ ʨʘʟʚʠʪʳʝ ʨʝʛʠʦʥʳ (ʋʉʉʈ, 

ɹʉʉʈ, ʈʉʌʉʈ) ʩʪʘʣʠ ʬʘʢʪʠʯʝʩʢʠ ʜʦʪʘʮʠʦʥʥʳʤʠ. ʇʨʠʤʝʯʘʪʝʣʝʥ 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʩʦʟʥʘʥʠʝ ʩʝʙʷ ʢʘʢ ʥʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʢʘʧʠʪʘ-

ʣʠʩʪʠʯʝʩʢʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ, ʥʦ ʙʦʣʴʰʝʚʠʢʘʤ ʧʨʠʰʣʦʩʴ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦ ʨʘʟʚʠʚʘʪʴ ʢʫʣʴʪʫʨʫ ʥʘʨʦʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʙʝʟ ʵʪʦʛʦ ʥʝ-

ʚʦʟʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʦʚʝʩʪʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʧʘʨʪʠʠ ʥʘʯʘʣʦ ʢʦʤʧʘʥʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʣʘ 

ʜʨʫʞʙʫ ʤʝʞʜʫ ʥʘʨʦʜʘʤʠ, ʠʩʢʣʶʯʠʚ ʥʝʛʘʪʠʚʥʳʝ ʩʪʝʨʝʦʪʠʧʥʳʝ 

ʧʨʝʜʨʘʩʩʫʜʢʠ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʝ ʦʙʭʦʜʠʪʩʷ ʥʠ ʦʜʥʘ ʢʘʧʠʪʘʣʠʩʪʠ-

ʯʝʩʢʘʷ ʩʪʨʘʥʘ. ʉʪʦʠʪ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʢ ʚʝʣʠʢʦʨʦʩʩʘʤ ʦʪʥʦʩʠʣʠʩʴ 

ʩʢʝʧʪʠʯʝʩʢʠ, ʛʦʚʦʨʷ ʦ ʥʠʭ, ʢʘʢ ʦ ʥʘʮʠʠ ʫʛʥʝʪʘʪʝʣʝʡ. 

ɻʦʚʦʨʷ ʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʝ ʉʉʉʈ, ʥʫʞʥʦ ʫʧʦʤʷʥʫʪʴ 

ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʰʠʝ ʥʘ ʩʲʝʟʜʝ ʈʂʇ(ʙ) ʚ ʤʘʨʪʝ 1919 ʛʦʜʘ. 

ɹʦʣʴʰʝʚʠʢʠ ʧʨʝʜʩʪʘʚʠʣʠ ʨʘʟʥʳʝ ʤʥʝʥʠʷ ʢʘʩʘʪʝʣʴʥʦ ʥʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʚʦʧʨʦʩʘ ʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʠ. ʇʷʪʘʢʦʚ ʠ ɹʫʭʘʨʠʥ ʚʳ-

ʩʪʫʧʘʣʠ ʧʨʦʪʠʚ ʥʘʮʠʦʥʘʣʠʟʤʘ ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ, ʘ ʪʘʢʞʝ ʧʨʦʪʠʚ 

ʥʘʮʠʦʥʘʣʠʟʤʘ ʤʘʣʳʭ ʥʘʨʦʜʦʚ, ʩʯʠʪʘʷ, ʯʪʦ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʦʜʲ-

ʝʤ ʩʧʦʩʦʙʝʥ ʫʥʠʯʪʦʞʠʪʴ ʤʦʣʦʜʦʝ ʩʦʚʝʪʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʦ. ʃʝʥʠʥ 

ʠ ʉʪʘʣʠʥ ʧʨʠʥʷʣʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʤʥʝʥʠʝ, ʟʘʷʚʣʷʷ, ʯʪʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʦʩʧʠʪʳʚʘʪʴ ʧʨʦʣʝʪʘʨʩʢʠʡ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʤ, ʘ ʪʘʢʞʝ 

ʥʘʥʝʩʪʠ ʩʦʢʨʫʰʠʪʝʣʴʥʳʡ ʫʜʘʨ ʧʦ ʚʝʣʠʢʦʨʫʩʩʢʦʤʫ ʥʘʮʠʦʥʘʣʠʟ-

ʤʫ [6]. 

ʇʨʝʦʜʦʣʝʪʴ ʪʨʫʜʥʦʩʪʠ, ʚʦʟʥʠʢʰʠʝ ʫ ʙʦʣʴʰʝʚʠʢʦʚ, ʜʦʣʞʥʘ 

ʙʳʣʘ ʧʦʤʦʯʴ ʧʦʣʠʪʠʢʘ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ. ɹʦʣʴʰʝʚʠʢʠ ʩʯʠʪʘʣʠ, 

ʯʪʦ ʧʨʝʜʦʩʪʘʚʠʚ ʥʘʨʦʜʘʤ ʬʦʨʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ ʠ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ, ʦʥʠ ʩʤʦʛʫʪ ʨʘʩʢʦʣʦʪʴ ʩʣʦʞʠʚʰʠʡʩʷ ʥʘʮʠʦʥʘʣʠʟʤ ʚ 

ʨʝʛʠʦʥʘʭ. ʃʦʟʫʥʛ ʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʩʣʫʞʠʣ 

ʤʘʨʢʩʠʩʪʩʢʦʤʫ ʪʝʟʠʩʫ ʦ ʝʜʠʥʩʪʚʝ ʪʨʫʜʷʱʠʭʩʷ ʨʘʟʥʳʭ ʥʘʮʠʦ-

ʥʘʣʴʥʦʩʪʝʡ. ʀʤʝʥʥʦ ʵʪʦ ʤʥʝʥʠʝ ʩʪʘʥʝʪ ʦʩʥʦʚʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʧʦʣʠʪʠʢʠ. 
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ʇʦʟʠʮʠʷ ʦ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʠ ʷʚʣʷʣʘʩʴ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʠ-

ʯʠʥʦʡ ʧʨʦʚʝʜʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ. ʅʫʞʥʦ ʫʯʠʪʳʚʘʪʴ 

ʝʱʝ ʦʜʥʫ ʠʜʝʡʥʫʶ ʧʦʟʠʮʠʶ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʘʨʢʩʠʩʪ-

ʩʢʦʤ ʧʦʥʠʤʘʥʠʠ ʤʦʜʝʨʥʠʟʘʮʠʠ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘʮʠʡ ʨʘʩʩʤʘʪ-

ʨʠʚʘʣʦʩʴ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʨʘʟʚʠʪʠʷ ʢʘʧʠʪʘʣʠʟʤʘ ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʧʨʠʚʦʜʠʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. 

ʉʉʉʈ ʞʝ ʚʦʟʥʠʢ ʥʘ ʥʘʩʣʝʜʠʠ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ, ʛʜʝ ʥʝʢʦʪʦ-

ʨʦʝ ʯʠʩʣʦ ʥʘʨʦʜʦʚ ʥʝ ʜʦ ʢʦʥʮʘ ʦʬʦʨʤʠʣʠʩʴ ʚ ʥʘʮʠʠ. ɹʦʣʴʰʝʚʠ-

ʢʠ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʮʠʡ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʦʙʱʝʩʪʚʘ, ʩ ʵʪʠʤ ʥʫʞʥʦ ʙʳʣʦ ʩʯʠʪʘʪʴʩʷ. ɹʦʣʴʰʝʚʠ-

ʢʘʤʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʫʣʴ-

ʪʫʨ ʩ ʫʜʝʨʞʘʥʠʝʤ ʥʘʮʠʦʥʘʣʠʩʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʉʪʘʣʠʥ ʧʠʩʘʣ, ʯʪʦ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʥʝ 

ʧʨʠʚʝʜʝʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʜʥʦʨʦʜʥʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʤʘʩʩʳ, ʘ 

ʦʙʝʨʥʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʤʝʩʪʥʳʭ ʢʫʣʴʪʫʨ [8]. 

ɺ.ʀ. ʃʝʥʠʥ ʢʨʠʪʠʢʦʚʘʣ ʙʶʨʦʢʨʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʢʦʪʦ-

ʨʦʝ ʩʦʩʪʦʷʣʦ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʝʣʠʢʦʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ. ɺʣʘʜʠ-

ʤʠʨ ʀʣʴʠʯ ʫʢʘʟʳʚʘʣ, ʯʪʦ ʧʘʨʪʠʠ ʙʦʣʴʰʝʚʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʘ-

ʤʦʡ ʧʨʦʚʝʩʪʠ ʯʠʩʪʢʫ ʚ ʦʨʛʘʥʘʭ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ 

ʤʦʞʝʤ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʙʦʣʴʰʝʚʠʢʠ ʙʳʣʠ ʩʦʟʜʘʪʝʣʷʤʠ ʷʚʣʝ-

ʥʠʷ, ʢʦʪʦʨʦʝ ʚ ʥʘʰʝ ʚʨʝʤʷ ʥʘʟʳʚʘʝʪʩʷ çʧʦʟʠʪʠʚʥʘʷ ʜʠʩʢʨʠʤʠ-

ʥʘʮʠʷè [4]. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʚʦʧʨʦʩʘ, ʪʦ ʥʘ 

XII  ʩʲʝʟʜʝ ʧʨʠʥʠʤʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʨʘʚʥʠʚʘ-

ʥʠʷ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ. ʉ 1923 ʛʦʜʘ ʥʘʯʠʥʘʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʦʥ-

ʥʳʡ ʨʳʚʦʢ, ʢʦʪʦʨʳʡ ʧʨʦʜʦʣʞʘʣʩʷ ʜʦ ʢʦʥʮʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʉʉʉʈ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʚʝʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʫʨʘʚʥʠʚʘʥʠʝ 

ʤʝʞʜʫ ʨʝʩʧʫʙʣʠʢʘʤʠ, ʧʘʨʪʠʝʡ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʙʦʨʴʙʝ 

ʩ ʥʝʛʨʘʤʦʪʥʦʩʪʴʶ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʠ ʢʫʣʴʪʫʨʥʦ 

ʦʪʩʪʘʶʱʠʭ ʨʝʛʠʦʥʦʚ ʧʨʦʭʦʜʠʣʘ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ʇʨʦʭʦʜʠʣʦ ʨʘʟʚʠʪʠʝ ʤʝʩʪʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʥʚʝʩʪʠʮʠʠ ʚ ʥʝʛʦ, 

ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʥʘʨʦʜʦʚ ʩʦʟʜʘʝʪʩʷ ʧʠʩʴʤʝʥʥʦʩʪʴ ʧʦʜ ʠʭ ʷʟʳʢʠ. ɺ 

ʦʪʩʪʘʶʱʠʝ ʨʝʛʠʦʥʳ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʩʧʝʮʠʘʣʠʩʪʳ ʠ ʫʯʠʪʝʣʷ 

ʠʟ ʈʉʌʉʈ, ʋʢʨʘʠʥʳ ʠ ɹʝʣʦʨʫʩʩʠʠ. ʉʪʦʠʪ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʧʨʠʦ-

ʨʠʪʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʫʧʨʘʚʣʝʥʠʷ 

ʦʩʪʘʚʘʣʩʷ ʟʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʥʘʨʦʜʥʦʩʪʝʡ, ʘ ʥʝ ʥʘ ʥʦʚʦʧʨʠ-

ʙʳʚʰʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʟ ʩʦʶʟʥʳʭ ʨʝʩʧʫʙʣʠʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʉʉʉʈ ʩʪʘʨʘʣʩʷ ʬʦʨʤʠʨʦ-
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ʚʘʪʴ ʚ ʦʪʩʪʘʶʱʠʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʟʘ ʩʯʝʪ ʜʦʪʘʮʠʡ, ʠʥʚʝʩʪʠʮʠʡ 

ʠ ʧʨʠʪʦʢʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ [4]. 

ɺ ʥʘʯʘʣʝ 1920-ʭ ʛʦʜʦʚ ʥʘʯʠʥʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʘʚʪʦʥʦʤʠʡ. ʇʦ-

ʩʢʦʣʴʢʫ ʥʘʮʠʦʥʘʣʴʥʳʝ ʤʝʥʴʰʠʥʩʪʚʘ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʚ ʦʯʝʥʴ 

ʭʘʦʪʠʯʥʦʤ ʧʦʨʷʜʢʝ, ʙʦʣʴʰʝʚʠʢʠ ʨʘʟʨʝʰʘʣʠ ʩʦʟʜʘʥʠʝ ʤʝʣʢʠʭ 

ʘʚʪʦʥʦʤʠʡ, ʚʧʣʦʪʴ ʜʦ ʦʪʜʝʣʴʥʳʭ ʩʦʚʝʪʦʚ ʥʘ ʤʝʩʪʘʭ. ɺʦʟʥʠʢʘʶʪ 

ʩʦʪʥʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʠ ʪʳʩʷʯʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʦʚʝʪʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩʳ ʵʪʥʦʛʝʥʝʟʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʝ ʙʳʣʠ ʟʘʚʝʨ-

ʰʝʥʳ ʜʦ ʢʦʥʮʘ, ʙʦʣʴʰʝʚʠʢʠ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʤʝʩʪʥʳʤʠ ʯʠ-

ʥʦʚʥʠʢʘʤʠ, ʠʥʦʛʜʘ ʫʢʨʫʧʥʷʣʠ ʤʘʣʳʝ ʥʘʨʦʜʳ, ʧʨʠʩʦʝʜʠʥʷʷ ʙʣʠ-

ʞʘʡʰʠʝ ʥʘʨʦʜʥʦʩʪʠ ʠʣʠ ʧʣʝʤʝʥʘ. ʉʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ ʙʳʣʦ ʜʦ-

ʧʫʱʝʥʦ ʤʥʦʞʝʩʪʚʦ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ, ʚ ʧʦʩʣʝʜʩʪʚʠʠ, ʩʪʘʣʠ 

ʧʨʠʯʠʥʘʤʠ ʚʦʦʨʫʞʝʥʥʳʭ ʢʦʥʬʣʠʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʳ ʚʠʜʠʤ ʠ ʩʝ-

ʛʦʜʥʷ.  

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʩʪʦʠʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʉʦʚʝʪʩʢʠʡ 

ʉʦʶʟ ʩʜʝʣʘʣ ʤʥʦʛʦʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʨʦʜʥʦ-

ʩʪʝʡ, ʢʦʪʦʨʳʝ ʧʨʠ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʙʳʣʠ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ʉʉʉʈ ʩʤʦʛ ʧʨʝʦʜʦʣʝʪʴ ʨʷʜ ʪʨʫʜʥʦʩʪʝʡ, ʢʦʪʦ-

ʨʳʝ, ʢʘʟʘʣʦʩʴ ʙʳ, ʜʝʣʘʣʠ ʥʝʚʦʟʤʦʞʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʥʘʮʠʦʥʘʣʴ-

ʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʶʟʥʳʭ ʨʝʩʧʫʙʣʠʢ. ɹʳʣʘ ʟʘʣʦʞʝ-

ʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʧʠʩʴʤʝʥʥʦʩʪʴ, ʷʟʳʢ, ʥʘʮʠʦʥʘʣʴʥʘʷ ʠʜʝʥʪʠʯ-

ʥʦʩʪʴ. 
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ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʥʝʢʦʤʤʝʨʯʝʩʢʦʤ ʩʝʢʪʦʨʝ, ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʦʜʚʠʞʝʥʠʷ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘ-

ʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩʚʷʟʝʡ ʩ ʦʙʱʝʩʪʚʝʥʥʦ-

ʩʪʴʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʞʜʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ, ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘ-

ʥʠʟʘʮʠʠ, ʩʚʷʟʠ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ, ʢʦʤʤʫʥʠʢʘʮʠʠ. 
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PR AND PROMOTION  OF NON-PROFIT INITIATIVE  

 

Abstract. The role and importance of PR activities in the non-profit 

sector are investigated, the features of promoting non-profit organizations 

are described, and an analysis of modern public relations tools and technol-

ogies is carried out 

Key words: civil society, non-profit organizations, public relations, 

communications. 

 

ʅʝʢʦʤʤʝʨʯʝʩʢʠʡ ʩʝʢʪʦʨ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ. 

ɺ ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʅʂʆ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʵʪʦ ʛʣʘʚʥʳʡ ʠʥʩʪʠʪʫʪ, ʢʦʪʦʨʳʡ ʚʳʩʪʫ-

ʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʪʥʝʨʘ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʚ ʨʝ-

ʰʝʥʠʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. 

ʇʨʦʜʚʠʞʝʥʠʝ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ ʠʛʨʘʝʪ ʢʣʶʯʝ-

ʚʫʶ ʨʦʣʴ ʚ ʜʦʩʪʠʞʝʥʠʠ ʫʩʧʝʭʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

PR-ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʫʟʥʘʚʘʝʤʦʩʪʴ ʠ ʜʦʚʝʨʠʝ ʢ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʫʣʫʯʰʠʪʴ ʝʝ ʠʤʠʜʞ ʠ ʧʨʠʚʣʝʯʴ ʥʦʚʳʭ ʩʪʦʨʦʥʥʠ-

ʢʦʚ ʠ ʧʘʨʪʥʝʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, PR ʧʦʤʦʛʘʝʪ ʵʬʬʝʢʪʠʚʥʦ ʢʦʤʤʫ-

ʥʠʮʠʨʦʚʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ, 

ʚʢʣʶʯʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʉʄʀ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟ-

ʨʘʙʦʪʢʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʢʦʤ-

ʤʫʥʠʢʘʮʠʡ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ-

ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠʤʝʶʪ ʜʦʣʛʫʶ ʠʩʪʦʨʠʶ ʠ 

ʩʬʦʨʤʠʨʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʥʘʫʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ. ɺʦʧʨʦʩʫ ʦʮʝʥ-

ʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʜʚʠʞʝʥʠʷ ʦʪʥʦʩʷʪ ʨʘʙʦʪʳ ʇ.ɺ. ɸʥʜʨʶʢ ʠ 

ɺ.ʂ. ʈʦʤʘʥʦʚʠʯ [1], ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʦʜʚʠʞʝʥʠʷ ʅʂʆ ʧʦʩʚʷʱʝ-

ʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʃ.ʇ. ɼʘʰʢʦʚʘ ʠ ɼ.ɸ. ʐʝʚʯʝʥʢʦ [6], ʠʥʩʪʠʪʫ-

ʮʠʦʥʘʣʴʥʘʷ ʩʧʝʮʠʬʠʢʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʧʠʩʘʥʘ ʚ ʨʘʙʦʪʘʭ 

ɽ.ɸ. ʀʩʘʝʚʦʡ, ɸ.ɺ. ʉʦʢʦʣʦʚʘ ʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ [4; 5; 6; 7]. 

PR-ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʤ, ʢʦʤʤʝʨʯʝʩʢʦʤ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʦʤ ʩʝʢʪʦʨʘʭ [8]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, PR ʧʦʟʜʥʝʝ ʧʨʦʥʠʢ ʚ ʪʨʝʪʠʡ ʩʝʢʪʦʨ ʚ ʩʚʷʟʠ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ 
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ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ. ɺ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʪʫʘʮʠʠ ʙʦʣʴʰʠʥʩʪʚʦ PR-

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʩʝ ʞʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ, ʧʦʵʪʦʤʫ ʅʂʆ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʚʦʟ-

ʤʦʞʥʦʩʪʠ PR ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ PR-ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʝʢʦʤʤʝʨʯʝʩʢʦʤ ʩʝʢʪʦʨʝ ʦʯʝʚʠʜ-

ʥʘ, ʧʦʩʢʦʣʴʢʫ ʦʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʤʠʜʞʘ ʚ ʦʙʱʝʩʪʚʝ ʠ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʦʙʱʝʥʠʷ ʩ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ 

ʨʝʘʣʠʟʫʝʤʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʛʨʘʤʤ ʅʂʆ. 

ʉʨʝʜʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʨʝʨʘʡʪʠʥʛʫ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʦʛʣʘ-

ʩʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʣʠʯʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦ-

ʜʚʠʞʝʥʠʷ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʅʝʢʦʪʦʨʳʝ PR-

ʩʧʝʮʠʘʣʠʩʪʳ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʟʘʢʦʥʳ ʦʙʱʝʩʪʚʝʥʥʦʡ ʢʦʤʤʫʥʠ-

ʢʘʮʠʠ ʫʥʠʚʝʨʩʘʣʴʥʳ ʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʶʨʠʜʠʯʝʩʢʦʡ ʬʦʨʤʳ ʦʨʛʘ-

ʥʠʟʘʮʠʠ, ʠʭ ʧʨʠʤʝʥʷʶʱʝʡ [2]. ʉ ʵʪʦʡ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʤʦʞʥʦ ʩʦ-

ʛʣʘʩʠʪʴʩʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʣʶʙʘʷ PR-ʢʘʤʧʘʥʠʷ ʜʦʣʞʥʘ ʧʨʦʭʦ-

ʜʠʪʴ ʚ ʯʝʪʳʨʝ ʵʪʘʧʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ. ʂ 

ʧʝʨʚʦʤʫ ʵʪʘʧʫ ʦʪʥʦʩʠʪʩʷ ʩʙʦʨ, ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʢʦ-

ʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ PR-ʢʘʤʧʘʥʠʠ. ɺʪʦ-

ʨʦʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʜʙʦʨ PR-ʠʥʩʪʨʫʤʝʥʪʦʚ, ʨʘʟʨʘʙʦʪʢʫ 

ʢʨʠʪʝʨʠʝʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ PR-ʢʘʤʧʘʥʠʠ, ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʧʦʜ-

ʛʦʪʦʚʢʝ ʤʝʨʦʧʨʠʷʪʠʡ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʤʳ ʧʝʨʝʭʦʜʠʤ ʢ ʟʘʧʫʩʢʫ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʘʤʧʘʥʠʠ. ʏʝʪʚʝʨʪʳʤ ʵʪʘʧʦʤ ʧʨʦʭʦʜʠʪ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʥʦʡ ʢʘʤʧʘʥʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʥʘʙʦʨ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʥʝ ʦʪ ʝʝ ʶʨʠʜʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʥʦ ʚʩʝ 

ʞʝ, ʩʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʫ ʅʂʆ ʝʩʪʴ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʪʣʠʯʘ-

ʶʱʠʭ ʠʭ ʦʪ ʜʨʫʛʠʭ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʡ. 

ɺʦ-ʧʝʨʚʳʭ, ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦ-

ʚʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʵʪʦʤʫ ʩʧʦʩʦʙʳ ʧʨʦʜʚʠʞʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʨʠʛʠʥʘʣʴʥʳ ʠ ʙʶʜʞʝʪʥʳ. ɺʦ-ʚʪʦʨʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ ʅʂʆ ʧʨʦ-

ʜʚʠʛʘʝʪ ʩʚʦʠ ʫʩʣʫʛʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʙʣʘʛʦʪʚʦ-

ʨʠʪʝʣʶ ʧʨʠʭʦʜʠʪʴʩʷ ʧʦʣʘʛʘʪʴʩʷ ʣʠʰʴ ʥʘ ʦʪʟʳʚʳ. ɺ-ʪʨʝʪʴʠʭ, ʜʣʷ 

ʙʣʘʛʦʪʚʦʨʠʪʝʣʷ ʦʪʩʫʪʩʪʚʫʶʪ ʤʘʪʝʨʠʘʣʴʥʳʝ ʚʳʛʦʜʳ, ʦʥ ʧʦʣʫʯʘʝʪ 

ʣʠʰʴ ʤʦʨʘʣʴʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ, ʧʦʵʪʦʤʫ ʅʂʆ ʧʨʠʭʦʜʠʪʩʷ 

ʫʙʝʞʜʘʪʴ ʞʝʨʪʚʦʚʘʪʝʣʝʡ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠʭ ʚʳʙʦʨʘ. ɺ-

ʯʝʪʚʝʨʪʳʭ, ʅʂʆ ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ ʢ ʚʳʩʦʢʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʩʚʦʝʡ ʨʘʙʦʪʳ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʠ 

ʜʦʥʦʨʩʢʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ɺ-ʧʷʪʳʭ, ʚ ʥʝʢʦʤʤʝʨʯʝʩʢʦʤ ʩʝʢ-
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ʪʦʨʝ ʟʘʯʘʩʪʫʶ ʧʨʦʜʚʠʛʘʶʪ ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʳʝ ʧʨʦʝʢʪʳ.  ʅʂʆ 

ʟʘʥʠʤʘʶʪʩʷ ʨʝʰʝʥʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʠ ʨʘʙʦʪʳ ʚ ʠʥʪʝʨʝ-

ʩʘʭ ʦʙʱʝʩʪʚʘ, ʠʭ ʧʠʘʨ-ʢʘʤʧʘʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʧʦʜʜʝʨʞʢʫ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʢ ʵʪʠʤ ʧʨʦʙʣʝʤʘʤ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʧʨʦʜʚʠʞʝʥʠʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʚʩʝ ʞʝ ʩʫʱʝ-

ʩʪʚʫʶʪ. ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝ ʷʚʣʷʶʪʩʷ ʠʩ-

ʯʝʨʧʳʚʘʶʱʠʤʠ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʧʝʮʠʬʠʢʝ ʧʨʦʜʚʠʞʝʥʠʷ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʤʳ ʚʳʷʚʠʣʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʜʦʩʪʫʧʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʦʙʱʝʩʪʚʝʥʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʉʄʀ ʠ ʩʝʪʝʚʳʤʠ ʨʝ-

ʩʫʨʩʘʤʠ. ɽʩʪʴ ʤʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʙʦʪʳ ʅʂʆ ʩʦ ʉʄʀ, 

ʜʣʷ ʫʜʦʙʩʪʚʘ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʤ ʠʭ ʥʘ ʯʝʪʳʨʝ ʫʨʦʚʥʷ. 

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ï ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ. ʉʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʡ ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʉʄʀ ï ʧʨʝʩʩ-ʨʝʣʠʟʳ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʩʪʘʪʴʠ ʧʨʝʩʩ-ʨʝʣʠʟ ï ʵʪʦ ʢʦʨʦʪʢʘʷ ʟʘʤʝʪʢʘ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ 

ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʠ ʩʠʣ ʥʘ ʝʝ ʥʘʧʠʩʘʥʠʝ. ʂʘʯʝʩʪʚʝʥʥʳʡ 

ʪʝʢʩʪ ï ʟʘʣʦʛ ʫʩʧʝʰʥʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ, ʦʥ ʜʦʣʞʝʥ ʧʨʠʚʣʝʯʴ 

ʚʥʠʤʘʥʠʝ, ʜʦʥʝʩʪʠ ʦʩʥʦʚʥʫʶ ʤʳʩʣʴ ʠ ʚʳʟʚʘʪʴ ʠʥʪʝʨʝʩ ʫ ʯʠʪʘ-

ʪʝʣʷ. 

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ï ʩʦʟʜʘʥʠʝ ʢʦʥʪʝʥʪʘ ʜʣʷ ʉʄʀ.  ɿʘʜʘʯʘ ʅʂʆ 

- ʥʘʭʦʜʠʪʴ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʝʰʝʥʠʶ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʙʣʝʤʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʚʦʜ, ʩʧʦʩʦʙʥʳʡ ʨʘʩʰʠʨʠʪʴ ʘʫʜʠʪʦʨʠʶ 

ʉʄʀ. ʏʝʤ ʣʫʯʰʝ ʅʂʆ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʵʪʦʡ ʟʘʜʘʯʝʡ, ʪʝʤ ʙʦʣʴʰʝ 

ʣʶʜʝʡ ʥʘʯʠʥʘʝʪ ʜʦʚʝʨʷʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɽʱʝ ʦʜʠʥ ʚʘʨʠʘʥʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ï ʵʢʩʧʝʨʪʥʦʝ ʤʥʝʥʠʝ. 

ʉʄʀ ʤʦʛʫʪ ʧʨʠʛʣʘʰʘʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʅʂʆ ʜʣʷ ʢʦʤʤʝʥʪʠʨʦ-

ʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʕʪʦ 

ʧʦʤʦʛʘʝʪ ʧʦʚʳʩʠʪʴ ʚʠʜʠʤʦʩʪʴ ʠ ʘʚʪʦʨʠʪʝʪ ʅʂʆ, ʘ ʪʘʢʞʝ ʧʨʠ-

ʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʚʣʘʩʪʝʡ ʢ ʧʨʦʙʣʝ-

ʤʘʤ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʟʘʥʠʤʘʶʪʩʷ. 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ï ʩʦʙʳʪʠʷ ʜʣʷ ʉʄʀ (ʧʨʝʩʩ-ʢʦʥʬʝʨʝʥʮʠʠ, 

ʙʨʠʬʠʥʛʠ, ʧʨʝʩʩ-ʪʫʨʳ ʠ ʪ.ʧ.). ʉʦʙʳʪʠʝ ʜʣʷ ʉʄʀ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʦʙʳʯʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʪʝʤ, ʯʪʦ ʦʥʦ ʩʦʟʜʘʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ 

ʞʫʨʥʘʣʠʩʪʦʚ. ʄʝʨʦʧʨʠʷʪʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʩʚʷʱʝʥʦ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʪʝʤʝ ʠ ʨʘʩʢʨʳʪʦ ʯʝʨʝʟ ʚʦʧʨʦʩʳ, ʩʦʦʙʱʝʥʠʷ ʵʢʩʧʝʨʪʦʚ, 

ʧʝʨʚʦʠʩʪʦʯʥʠʢʦʚ ʠ ʪ.ʜ.  
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ʏʝʪʚʝʨʪʳʡ ʫʨʦʚʝʥʴ ï ʧʦʜʜʝʨʞʢʘ ʉʄʀ. ʉʄʀ, ʢʘʢ ʠ ʅʂʆ 

ʥʫʞʜʘʶʪʩʷ ʚ ʫʢʨʝʧʣʝʥʠʠ ʠ ʨʘʩʰʠʨʝʥʠʠ ʘʫʜʠʪʦʨʠʠ. ʇʦʤʦʱʴ ʚ 

ʧʨʠʚʣʝʯʝʥʠʠ ʘʫʜʠʪʦʨʠʠ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʉʄʀ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʅʂʆ ʥʘʜʝʞʥʳʤ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʢʘʥʘʣʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʛʨʘʤʤ. ʕʪʘ ʧʦʜʜʝʨʞ-

ʢʘ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʥʳʝ ʬʦʨʤʳ ï ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ, ʢʘʤʧʘʥʠʷ, 

ʘʢʮʠʷ [3]. 

ʉʧʝʮʠʘʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʆʨʛʘʥʠʟʘʮʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʩʦ-

ʙʳʪʠʡ ʧʦʟʚʦʣʷʝʪ ʅʂʆ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ, 

ʚʢʣʶʯʘʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʘʨʪʥʝʨʦʚ, ʩʧʦʥʩʦʨʦʚ, ʜʦʥʦʨʦʚ ʠ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ ʉʄʀ. ʕʪʦ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʣʦʞʠʪʴ ʩʚʦʶ ʤʠʩ-

ʩʠʶ, ʮʝʣʠ ʠ ʜʦʩʪʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʢʦʥ-

ʢʨʝʪʥʳʝ ʧʨʦʙʣʝʤʳ ʠʣʠ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʤʠ ʟʘʥʠʤʘʝʪʩʷ ʅʂʆ. 

ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʠʥʬʣʶʝʥʩʝʨʘʤʠ. ʀʥʬʣʶʝʥʩʝʨʳ ʠʤʝʶʪ 

ʰʠʨʦʢʫʶ ʘʫʜʠʪʦʨʠʶ, ʢʦʪʦʨʫʶ ʦʥʠ ʤʦʛʫʪ ʤʦʙʠʣʠʟʦʚʘʪʴ ʠ ʚʦ-

ʚʣʝʯʴ ʚ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʠʥʠʮʠʘʪʠʚʳ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʅʂʆ ʧʦʣʫʯʘʶʪ ʜʦʩʪʫʧ ʢ ʥʦʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʫʚʝʣʠʯʠʚʘʶʪ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʦ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʷʭ, ʘ ʪʘʢʞʝ 

ʫʣʫʯʰʘʶʪ ʩʚʦʶ ʨʝʧʫʪʘʮʠʶ ʠ ʜʦʚʝʨʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. 

ɺʝʜʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʩʘʡʪʘ. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝ-

ʩʪʚʦ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ï ʩʚʦʙʦʜʘ ʚʳʙʦʨʘ [7]. ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʘʤ 

ʜʘʝʪ ʩʦʛʣʘʩʠʝ ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʦʚʦʩʪʝʡ ʠ ʫʚʝʜʦʤʣʝʥʠʡ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʬʦʨʤʠʨʫʝʪʩʷ ʧʣʘʩʪ ʣʦʷʣʴʥʦʡ ʘʫʜʠʪʦʨʠʠ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ 

ʯʝʣʦʚʝʢ ʚʩʪʫʧʠʪ ʚ ʩʦʦʙʱʝʩʪʚʦ ʠʣʠ ʙʣʦʛ, ʅʂʆ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦ ʨʘʩʩʢʘʟʳʚʘʪʴ ʝʤʫ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ PR-ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝ-

ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʀʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʥʫʞʥʳʡ ʦʙʨʘʟ ʠ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʦʜʥʘʢʦ 

ʧʦʜʭʦʜ ʢ ʚʳʙʦʨʫ PR-ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʩʪʨʘʪʝʛʠʠ ʠ ʮʝʣʷʭ ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ. ɺʩʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʮʠʬʨʦ-

ʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʤʫʥʢʘʮʠʠ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʄʘʪʴʷʥʦʚʘ ɼʘʨʴʷ ɺʠʢʪʦʨʦʚʥʘ ï ʩʪʫʜʝʥʪʢʘ ʠʩʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ʐʫʤʠʣʦʚ ɸʥʜʨʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ  ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫ-

ʨʳ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. 

ʋʣʴʷʥʦʚʘ. 
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ɺ.ɺ. ʇʝʪʫʭʦʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʀʉʊʆʈʀʗ ʄʆɽʁ ʉɽʄʔʀ ʀ ʄʆɽɻʆ ʉɽʃɸ ɺ ɻʆɼʓ ɺɽʃʀʂʆʁ 

ʆʊɽʏɽʉʊɺɽʅʅʆʁ ɺʆʁʅʓ 

 

ɸʥʥʦʪʘʮʠʷ.  ʉʪʘʪʴʷ  ʧʦʩʚʷʱʝʥʘ ʠʩʪʦʨʠʠ ʫʯʘʩʪʠʷ ʩʝʤʴʠ ʘʚʪʦʨʘ ʚ 

ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ. ʆʧʠʩʳʚʘʶʪʩʷ ʣʠʯʥʳʝ ʠʩʪʦʨʠʠ ʨʦʜ-

ʩʪʚʝʥʥʠʢʦʚ, ʠʭ ʚʢʣʘʜ ʚ ʧʦʙʝʜʫ ʠ ʞʠʟʥʴ ʥʘ ʨʦʜʥʦʡ ʟʝʤʣʝ ʚ ʧʦʩʣʝʚʦʝʥ-

ʥʳʝ ʛʦʜʳ. ɺ ʪʝʢʩʪʝ ʧʨʠʚʦʜʷʪʩʷ ʬʘʢʪʳ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʚʢʣʘʜʝ ʞʠʪʝ-

ʣʝʡ ʈʦʥʛʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʦʙʱʝʝ ʜʝʣʦ ʧʦʙʝʜʳ, ʟʘʙʦʪʝ ʦ ʩʝʤʴʷʭ ʚʦʝʥʥʦ-

ʩʣʫʞʘʱʠʭ ʠ ʠʥʚʘʣʠʜʦʚ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʘʚʪʦʨ ʧʝʨʝʯʠʩʣʷʝʪ ʥʝʢʦʪʦʨʳʭ 

ʚʝʪʝʨʘʥʦʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʠʟ ʩʝʣʘ ʈʦʥʛʘ, ʠʭ ʥʘʛʨʘʜʳ ʠ 

ʚʦʩʧʦʤʠʥʘʥʠʷ ʦ ʜʥʝ ʦʢʦʥʯʘʥʠʷ ʚʦʡʥʳ. ʉʪʘʪʴʷ ʪʘʢʞʝ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠ-

ʤʘʥʠʝ ʥʘ ʚʘʞʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʠ ʫʚʘʞʝʥʠʷ ʢ 

ʚʝʪʝʨʘʥʘʤ, ʯʴʠ ʫʩʠʣʠʷ ʠ ʞʝʨʪʚʳ ʧʦʤʦʛʣʠ ʩʪʨʘʥʝ ʧʝʨʝʞʠʪʴ ʪʨʫʜʥʳʝ 

ʚʨʝʤʝʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ,  ʈʦʥʛʠʥʩʢʠʡ 

ʨʘʡʦʥ, ʩʝʣʦ ʈʦʥʛʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʧʘʪʨʠʦʪʠʯʝ-

ʩʢʦʝ ʜʚʠʞʝʥʠʝ, ʠʩʪʦʨʠʯʝʩʢʘʷ ʧʘʤʷʪʴ. 

 

V.V. Petukhovʘ 

Chuvash State University named after I.N. Ulyanova 

 

THE HISTORY OF MY FAMILY AND MY VILLAGE  

 DURING THE GREAT PATRIOTIC WAR  

 

Abstract. The text is devoted to the history of the author's family's 

participation in the Great Patriotic War. Personal stories of relatives, their 

contribution to the victory and life in their native land in the postwar years 

are described. The text provides facts about the production and contribution 

of the inhabitants of the Ronga district to the common cause of victory, 

about the care for the families of servicemen and the disabled. In conclu-

sion, the author lists some veterans of the Great Patriotic War from the vil-

lage of Ronga, their awards and memories of the day of the end of the war. 

The text also emphasizes the importance of preserving historical memory 

and respect for veterans whose efforts and sacrifices helped the nation sur-

vive difficult times. 

Key words: Great Patriotic War, Ronga district, Ronga village, Indus-

try, Agriculture, Patriotic movement, Historical memory. 
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ɺʨʝʤʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʩʪʘʣʦ ʠʩʧʳʪʘʥʠʝʤ 

ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʩʝʤʴʠ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʮʝ-

ʣʦʤ. ʅʝʢʦʪʦʨʳʝ ʫʯʘʩʪʥʠʢʠ ʵʪʠʭ ʩʦʙʳʪʠʡ ʥʝ ʭʦʪʷʪ ʨʘʩʩʢʘʟʳʚʘʪʴ 

ʦʙ ʵʪʦʤ ʚʨʝʤʝʥʠ, ʠʩʪʦʨʠʷ ʨʦʜʥʳʭ ʤʝʩʪ ʤʦʞʝʪ ʙʳʪʴ  ʤʘʣʦ ʠʟ-

ʚʝʩʪʥʘ, ʣʠʙʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʠʩʪʦʯʥʠʢʘʭ.  

ʄʦʠ ʨʦʜʩʪʚʝʥʥʠʢʠ ʚ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 

ʧʨʦʞʠʚʘʣʠ ʥʘ ʨʘʟʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ ʠ ʏʫ-

ʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɺ ʧʦʩʣʝʚʦʝʥʥʦʝ ʚʨʝʤʷ ʠʭ ʜʝʪʠ ʩʦʟʜʘʣʠ 

ʩʝʤʴʠ ʠ ʩʪʘʣʠ ʧʨʦʞʠʚʘʪʴ ʚ ʤʘʨʠʡʩʢʦʤ ʢʨʘʝ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʝ-

ʤʴʠ ʧʨʦʞʠʚʘʝʪ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʉʦʚʝʪʩʢʦʤ ʨʘʡʦʥʝ ʚ ʩʝʣʝ 

ʈʦʥʛʘ.  

ʄʦʷ ʧʨʘʙʘʙʫʰʢʘ ʇʝʪʫʭʦʚʘ (ɻʫʙʠʥʘ) ʊʘʠʩʠʷ ʇʝʪʨʦʚʥʘ ʨʦ-

ʜʠʣʘʩʴ 8 ʤʘʨʪʘ 1924 ʚ ʜʝʨʝʚʥʝ ʂʦʨʘʢʩʦʣʘ ʈʦʥʛʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ɺ 

ʛʦʜʳ ʚʦʡʥʳ ʦʥʘ ʙʳʣʘ ʚ ʪʳʣʫ. ʊʘʠʩʠʷ ʇʝʪʨʦʚʥʘ ʪʨʫʜʠʣʘʩʴ ʚ ʢʦʣ-

ʭʦʟʝ, ʨʘʙʦʪʘʣʘ ʥʘ ʩʧʣʘʚʝ. ʇʦ ʝʝ ʨʘʩʩʢʘʟʘʤ, ʙʳʣʦ ʦʯʝʥʴ ʪʷʞʝʣʦ, 

ʠʤ ʧʨʠʭʦʜʠʣʦʩʴ ʣʝʟʪʴ ʚ ʚʦʜʫ ʠ ʨʘʟʚʦʨʘʯʠʚʘʪʴ ʙʨʸʚʥʘ.  

ʇʨʘʙʘʙʫʰʢʠ ɿʘʭʘʨʦʚʘ ʄʘʨʠʷ ʠ ɽʛʦʨʦʚʘ ʄʘʨʠʷ ʫʯʘʩʪʚʦʚʘʣʠ 

ʚ ʧʦʩʪʨʦʡʢʝ ʉʫʨʩʢʦʛʦ ʨʫʙʝʞʘ.  

ɽʣʴʪʝʤʝʨʦʚ ɸʣʝʢʩʝʡ ɽʛʦʨʦʚʠʯ ʨʦʜʠʣʩʷ 22 ʜʝʢʘʙʨʷ 1924 ʛʦ-

ʜʘ ʚ ʄʘʨʠʡʩʢʦʡ ɸʉʉʈ, ʂʘʟʘʥʩʢʦʛʦ ʨ-ʥʘ, ʜ. ʅ.-ʏʠʪʦʚʦ. ʋʯʘʩʪʥʠʢ 

ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ. ʇʦʩʪʫʧʠʣ ʥʘ ʩʣʫʞʙʫ ʚ 1942 ʛʦ-

ʜʫ. ɹʳʣ ʨʷʜʦʚʳʤ. 18 ʠʶʣʷ 1943 ɸʣʝʢʩʝʡ ɽʛʦʨʦʚʠʯ ʧʦʧʘʣ ʚ 54 

ʫʢʨʝʧʣʝʥʥʳʡ ʨʘʡʦʥ ʛʦʨʦʜʘ ʉʪʘʣʠʥʦʛʦʨʩʢ ʚ 358 ʢʦʤʘʥʜʫ. ʆʥ 

ʜʦʰʝʣ ʜʦ ʏʝʭʠʠ, ʛʜʝ ʠ ʚʩʪʨʝʪʠʣ ʧʦʙʝʜʫ. ɸʣʝʢʩʝʡ ɽʛʦʨʦʚʠʯ 

ʧʨʦʰʝʣ ʚʩʶ ʚʦʡʥʫ ʠ ʚʝʨʥʫʣʩʷ ʜʦʤʦʡ ʞʠʚʳʤ. ɹʳʣ ʨʘʥʝʥ, ʣʝʯʠʣ-

ʩʷ ʚ ʛʦʩʧʠʪʘʣʝ. ʇʦʣʫʯʠʣ ʤʝʜʘʣʴ çɿʘ ʦʪʚʘʛʫè 08.06.1967 ʛ. ʋʤʝʨ 

ʚ 1972 ʛʦʜʫ ʦʪ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. 

ʉ 1935 ʛʦʜʘ ʩ.ʈʦʥʛʘ ʙʳʣʘ ʮʝʥʪʨʦʤ ʈʦʥʛʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

(ʥʳʥʝ ʉʦʚʝʪʩʢʦʛʦ). ʆʢʦʣʦ 9 ʪʳʩʷʯ ʞʠʪʝʣʝʡ ʨʘʡʦʥʘ ʙʳʣʠ ʧʨʠ-

ʟʚʘʥʳ ʚ ʨʷʜʳ ʂʨʘʩʥʦʡ ɸʨʤʠʠ ʚ ʛʦʜʳ ʚʦʡʥʳ. 4468 ʯʝʣʦʚʝʢ ʠʟ 

ʥʠʭ ʛʝʨʦʠʯʝʩʢʠ ʧʦʛʠʙʣʠ ʠ ʧʨʦʧʘʣʠ ʙʝʟ ʚʝʩʪʠ. ʇʨʦʤʳʰʣʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʡʦʥʘ ʩʨʘʟʫ ʞʝ ʧʝʨʝʩʪʨʦʠʣʠʩʴ ʥʘ ʚʳʧʫʩʢ ʪʦʚʘʨʦʚ 

ʥʘʨʦʜʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. ʐʠʨʦʢʠʡ ʨʘʟʤʘʭ ʧʨʠʦʙʨʝʣʦ ʜʚʠʞʝʥʠʝ 

ʧʝʨʝʜʦʚʠʢʦʚ, ʚʳʧʦʣʥʷʚʰʠʭ ʥʦʨʤʳ ʥʘ 200, 300, 500 ʧʨʦʮʝʥʪʦʚ. 

ʈʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʦ ʢʦʞʝʚʝʥʥʦʝ, ʦʚʯʠʥʥʦʝ, ʪʨʠʢʦʪʘʞʥʦʝ, ʩʘʧʦʞ-

ʥʦʝ, ʚʘʣʷʣʴʥʦʝ ʠ ʦʙʦʟʦʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʟʛʦʪʘʚʣʠ-

ʚʘʣʘ ʦʜʝʞʜʫ ʠʥʚʘʣʠʜʥʘʷ ʘʨʪʝʣʴ "ʁʦʰʢʘʨ-ʆʣʘ ʰʫʜʳʨ", ʢʦʣʣʝʢ-

ʪʠʚ ʢʦʪʦʨʦʡ ʥʝʦʜʥʦʢʨʘʪʥʦ ʟʘʥʦʩʠʣʩʷ ʥʘ ʨʝʩʧʫʙʣʠʢʘʥʩʢʫʶ ɼʦʩ-
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ʢʫ ʧʦʯʝʪʘ. ɺʳʧʫʩʢʘʣʠ ʦʙʫʚʴ, ʦʜʝʞʜʫ, ʢʦʣʝʩʘ, ʩʘʥʠ, ʪʝʣʝʛʠ, ʧʨʦ-

ʜʫʢʪʳ ʣʝʩʦʭʠʤʠʠ, ʩʪʨʦʠʪʝʣʴʥʫʶ ʠʟʚʝʩʪʴ, ʢʠʨʧʠʯ, ʛʦʥʯʘʨʥʫʶ 

ʧʦʩʫʜʫ.  

ɺ ʚʦʡʥʫ ʚʦʟʨʦʩʣʦ ʟʥʘʯʝʥʠʝ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦʩʪʘʚʣʷʣʘ ʜʝʣʦʚʫʶ ʜʨʝʚʝʩʠʥʫ, ʪʦʧʣʠʚʦ, 

ʢʨʝʧʝʞʥʳʡ ʣʝʩ. ʅʝʦʮʝʥʠʤʳʡ ʚʢʣʘʜ ʚ ʦʙʱʝʝ ʜʝʣʦ ʧʦʙʝʜʳ ʚʥʝʩʣʠ 

ʩʝʣʴʩʢʠʝ ʪʨʫʞʝʥʠʢʠ, ʚʩʷ ʪʷʞʝʩʪʴ ʣʝʛʣʘ ʥʘ ʧʣʝʯʠ ʞʝʥʱʠʥ, ʩʪʘ-

ʨʠʢʦʚ ʠ ʧʦʜʨʦʩʪʢʦʚ. 

ɺ 1943 ʛʦʜʫ ʚ ʨʝʩʧʫʙʣʠʢʝ ʨʘʟʚʝʨʥʫʣʦʩʴ ʤʘʩʩʦʚʦʝ ʜʚʠʞʝʥʠʝ 

ʧʦ ʩʦʟʜʘʥʠʶ ʚ ʢʦʣʭʦʟʘʭ ʬʦʥʜʦʚ ʟʝʨʥʘ ʠ ʢʘʨʪʦʬʝʣʷ ʠʟ ʣʠʯʥʳʭ 

ʟʘʧʘʩʦʚ. ʇʦʯʠʥ ʥʘʰʝʣ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʚ ʈʦʥʛʠʥʩʢʦʤ ʨʘʡʦʥʝ. 

ʊʨʘʢʪʦʨʠʩʪ ʈʦʥʛʠʥʩʢʦʡ ʄʊʉ ʉ.ɽ. ʂʘʧʠʪʦʥʦʚ ʧʝʨʝʜʘʣ ʥʘ ʩʝʤʝʥʘ 

80 ʧʫʜʦʚ ʟʝʨʥʘ ʠ 20 ʧʫʜʦʚ ʢʘʨʪʦʬʝʣʷ, ʪʨʘʢʪʦʨʠʩʪ ʅ.ɸ. ʄʘʤʘʝʚ - 

50 ʧʫʜʦʚ ʟʝʨʥʘ ʠ 20 ʧʫʜʦʚ ʢʘʨʪʦʬʝʣʷ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʞʝʥʱʠʥ ʠʟ 

ʩʨʝʜʳ ʩʝʣʴʩʢʦʛʦ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ 1943 ʛʦʜʫ ʩʦ-

ʩʪʘʚʣʷʣ 71 ʧʨʦʮʝʥʪ. ʈʘʟʚʝʨʥʫʣʦʩʴ ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ ʧʦʜ 

ʣʦʟʫʥʛʦʤ "ɿʘʤʝʥʠʤ ʤʫʞʝʡ, ʩʳʥʦʚʝʡ, ʦʪʮʦʚ ʠ ʙʨʘʪʴʝʚ ʥʘ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ!" ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʤʝʭʘʥʠʟʘʪʦʨʦʚ ʈʦʥʛʠʥʩʢʦʡ ʄʊʉ ʩʦ-

ʩʪʘʚʣʷʣʠ ʞʝʥʱʠʥʳ. ɺ ʛʦʜʳ ʚʦʡʥʳ ʄʊʉ ʦʙʩʣʫʞʠʚʘʣʘ ʧʦ ʜʦʛʦ-

ʚʦʨʘʤ 90 - 105 ʢʦʣʭʦʟʦʚ, ʦʙʨʘʙʘʪʳʚʘʷ ʝʞʝʛʦʜʥʦ 65 - 90 ʧʨʦʮʝʥ-

ʪʦʚ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ. 

ʊʨʫʜʦʚʳʝ ʫʩʧʝʭʠ, ʢʦʪʦʨʳʤʠ ʩʣʘʚʠʣʩʷ ʢʦʣʣʝʢʪʠʚ ʈʦʥʛʠʥ-

ʩʢʦʡ ʄʊʉ, ʚ ʤʘʨʪʝ 1944 ʛʦʜʘ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʧʝʨʝʭʦʜʷʱʠʤ 

ʢʨʘʩʥʳʤ ʟʥʘʤʝʥʝʤ ʅʘʨʢʦʤʟʝʤʘ ʉʉʉʈ ʠ ɺʎʉʇʉ. 

ʗʨʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʧʘʪʨʠʦʪʠʟʤʘ ʚ ʛʦʜʳ ʚʦʡʥʳ ʷʚʠʣʘʩʴ 

ʚʩʝʥʘʨʦʜʥʘʷ ʧʦʤʦʱʴ ʬʨʦʥʪʫ. ʊʳʣ ʧʦʤʦʛʘʣ ʥʝ ʪʦʣʴʢʦ ʧʨʦʜʫʢʪʘ-

ʤʠ ʧʦʣʝʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʥʦ ʠ ʪʝʧʣʳʤʠ ʚʝʱʘʤʠ, ʜʝʥʴ-

ʛʘʤʠ. ʊʦʣʴʢʦ ʟʘ ʪʨʠ ʤʝʩʷʮʘ, ʧʨʦʰʝʜʰʠʭ ʩ ʥʘʯʘʣʘ ʚʦʡʥʳ, ʚ ʈʦʥ-

ʛʠʥʩʢʦʤ ʨʘʡʦʥʝ ʙʳʣʦ ʩʦʙʨʘʥʦ 1123 ʦʚʯʠʥʳ, 696 ʢʠʣʦʛʨʘʤʤʦʚ 

ʰʝʨʩʪʠ, 220 ʧʘʨ ʚʘʨʝʞʝʢ, 66 ʧʘʨ ʯʫʣʦʢ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʭʦʣʩʪʘ, ʥʘʪʝʣʴʥʦʛʦ ʙʝʣʴʷ, ʧʦʣʦʪʝʥʝʮ. ʊʨʫʜʷʱʠʝʩʷ ʨʘʡʦʥʘ 

ʦʪʜʘʣʠ ʥʝʤʘʣʦ ʣʠʯʥʳʭ ʩʙʝʨʝʞʝʥʠʡ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʘʥʢʦʚ, 

ʩʘʤʦʣʝʪʦʚ. ʇʦ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʨʫʙʣʝʡ ʚʥʝʩʣʠ ʥʘ ʘʚʠʘʵʩʢʘʜʨʠ-

ʣʴʶ "ʄʘʨʠʡʩʢʠʡ ʢʦʣʭʦʟʥʠʢ" ʪʨʘʢʪʦʨʠʩʪʳ ʈʦʥʛʠʥʩʢʦʡ ʄʊʉ 

ʀ.ɼ. ʂʫʢʣʠʥ ʠ ɺ.ʄ. ʃʘʩʪʦʯʢʠʥ. ʅʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʘʤʦʣʝʪʘ 

"ʄʘʨʠʡ ʧʘʪʳʨ" ("ʄʘʨʠʡʩʢʠʡ ʙʦʛʘʪʳʨʴ") ʢʘʞʜʘʷ ʩʝʤʴʷ ʚ ʢʦʣʭʦʟʝ 

"ʏʦʜʨʘ ʩʘʩʢʘ" (ʜ. ʂʦʣʦʢʫʜʦ ) ʚʳʜʝʣʠʣʘ ʧʦ 300 - 400 ʨʫʙʣʝʡ, ʘ 

ʢʦʣʣʝʢʪʠʚ ɸʙʘʩʥʫʨʩʢʦʛʦ ʣʝʩʭʦʟʘ ʧʝʨʝʜʘʣ 3575 ʨʫʙʣʝʡ. 
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ɺ ʪʨʫʜʥʫʶ ʧʦʨʫ ʚʦʡʥʳ ʧʦʩʪʦʷʥʥʦ ʧʨʦʷʚʣʷʣʘʩʴ ʟʘʙʦʪʘ ʦ ʩʝ-

ʤʴʷʭ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ, ʠʥʚʘʣʠʜʘʭ, ʩʦʣʜʘʪʩʢʠʭ ʚʜʦʚʘʭ. ɹʳʣʦ ʟʘ-

ʩʝʷʥʦ ʜʣʷ ʧʦʤʦʱʠ ʩʝʤʴʷʤ ʢʨʘʩʥʦʘʨʤʝʡʮʝʚ ʧʦʣʪʦʨʘ ʛʝʢʪʘʨʘ ʷʨʦ-

ʚʳʭ ʢʫʣʴʪʫʨ ʠ ʦʙʲʷʚʣʝʥ ʤʝʩʷʯʥʠʢ ʧʦ ʟʘʛʦʪʦʚʢʝ ʣʝʩʘ ʠ ʨʝʤʦʥʪʫ 

ʜʦʤʦʚ. ʉʘʤʦʦʪʚʝʨʞʝʥʥʳʡ ʪʨʫʜ ʨʘʙʦʯʠʭ, ʢʦʣʭʦʟʥʠʢʦʚ, ʠʥʪʝʣʣʠ-

ʛʝʥʮʠʠ ʚ ʪʳʣʫ ʧʦʣʫʯʠʣ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ ʈʦʜʠʥʳ. ʄʥʦʛʠʝ ʙʳʣʠ 

ʥʘʛʨʘʞʜʝʥʳ ʦʨʜʝʥʘʤʠ ʠ ʤʝʜʘʣʷʤʠ ʉʉʉʈ. ʆʢʦʣʦ 3 ʪʳʩʷʯ ʪʨʫʞʝ-

ʥʠʢʦʚ ʨʘʡʦʥʘ ʫʜʦʩʪʦʝʥʳ ʤʝʜʘʣʠ "ɿʘ ʜʦʙʣʝʩʪʥʳʡ ʪʨʫʜ ʚ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ 1941 - 1945 ʛʦʜʦʚ". 

ʂʘʢ ʧʨʠʥʷʣʠ ʥʦʚʦʩʪʴ ʦ ʧʦʙʝʜʝ ʞʠʪʝʣʠ ʩʝʣʘ. ʋʨʦʞʝʥʢʘ ʩʝʣʘ 

ʈʦʥʛʘ, ʪʝʣʝʬʦʥʠʩʪʢʘ, ʝʬʨʝʡʪʦʨ ɸʥʥʘ ɸʥʜʨʝʝʚʥʘ ɸʣʤʘʢʘʝʚʘ ʪʘʢ 

ʚʩʧʦʤʠʥʘʝʪ ʵʪʦʪ ʜʝʥʴ: çʆ ʇʦʙʝʜʝ ʫʟʥʘʣʠ ʥʦʯʴʶ. ʄʳ ʪʦʛʜʘ ʩʧʘ-

ʣʠ ʥʘ ʯʝʨʜʘʢʝ ʜʦʤʘ ʠ ʚʜʨʫʛ ʫʩʣʳʰʘʣʠ ʰʫʤ, ʩʪʨʝʣʴʙʫ. ʄʳ ʧʦʜʫ-

ʤʘʣʠ ʦ ʚʦʟʦʙʥʦʚʣʝʥʠʠ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʥʝʦʞʠʜʘʥʥʦ ʨʘʟʜʘʣʩʷ 

ʢʨʠʢ: "ɺʦʡʥʘ ʟʘʢʦʥʯʠʣʘʩʴ!". ʕʪʦ ʙʳʣʘ ʥʝʦʧʠʩʫʝʤʘʷ ʨʘʜʦʩʪʴ. ʄʳ 

ʧʨʳʛʘʣʠ, ʧʦʟʜʨʘʚʣʷʣʠ ʜʨʫʛ ʜʨʫʛʘ. ɺ ʥʘʰʝʡ ʯʘʩʪʠ ʩʦʩʪʦʷʣʩʷ ʧʘ-

ʨʘʜ, ʘ ʧʦʪʦʤ ʤʳ ʛʫʣʷʣʠ, ʪʘʥʮʝʚʘʣʠ, ʚ ʦʙʱʝʤ, ʚʝʩʝʣʠʣʠʩʴ ʮʝʣʳʡ 

ʜʝʥʴ.è[4]. 

ɾʠʪʝʣʠ ʩ.ʈʦʥʛʘ ʧʨʠʥʠʤʘʣʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʭʦʜʝ ʚʦʡʥʳ. 

ʇʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ.  

ɸʣʤʘʢʘʝʚʘ ɸʥʥʘ ɸʥʜʨʝʝʚʥʘ (1921 ʛ.ʨ.) ʚ ʛʦʜʳ ʚʦʡʥʳ ʙʳʣʘ 

ʝʬʨʝʡʪʦʨʦʤ. ʆʥʘ ʥʘʛʨʘʞʜʝʥʘ ʤʝʜʘʣʴʶ çɿʘ ʙʦʝʚʳʝ ʟʘʩʣʫʛʠè, çɿʘ 

ʦʙʦʨʦʥʫ ʉʦʚʝʪʩʢʦʛʦ ɿʘʧʦʣʷʨʴʷè, çɿʘ ʧʦʙʝʜʫ ʥʘʜ ɻʝʨʤʘʥʠʝʡè ʠ 

ʤʥʦʛʠʤʠ ʶʙʠʣʝʡʥʳʤʠ ʤʝʜʘʣʷʤʠ. 

ɹʫʩʳʛʠʥ ʀʚʘʥ ʀʚʘʥʦʚʠʯ (1916 ʛ.ʨ.) ʚ ʛʦʜʳ ʚʦʡʥʳ ʙʳʣ ʢʨʘʩ-

ʥʦʘʨʤʝʡʮʝʤ, ʝʡʬʨʝʡʪʝʨʦʤ, ʩʣʫʞʠʣ ʚ 11 ʛʚʘʨʜʝʡʩʢʦʡ ʧʫʰʝʯʥʦʡ 

ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʙʨʠʛʘʜʝ. ʅʘʛʨʘʞʜʝʥ ʤʝʜʘʣʴʶ çɿʘ ʙʦʝʚʳʝ ʟʘʩʣʫ-

ʛʠè, ʆʨʜʝʥʦʤ ʉʣʘʚʳ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ, ʆʨʜʝʥʦʤ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 

ʚʦʡʥʳ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ, ʤʝʜʘʣʴʶ çɿʘ ʦʙʦʨʦʥʫ ʄʦʩʢʚʳè. 

ɽʬʨʝʤʦʚ ɻʨʠʛʦʨʠʡ ʌʝʜʦʨʦʚʠʯ (1925 ʛ.ʨ.) ʙʳʣ ʩʪʘʨʰʠʤ 

ʩʝʨʞʘʥʪʦʤ, ʥʘʛʨʘʞʜʝʥ ʆʨʜʝʥʦʤ ʂʨʘʩʥʦʡ ɿʚʝʟʜʳ, ʤʝʜʘʣʴʶ çɿʘ 

ʧʦʙʝʜʫ ʥʘʜ ɻʝʨʤʘʥʠʡ ʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ 1941-

1945 ʛʛ.è. 

ʇʝʢʝʰʠʥ ɺʘʩʠʣʠʡ ʊʝʨʝʥʪʴʝʚʠʯ (1921 ʛ.ʨ.) ʙʳʣ ʩʪʘʨʰʠʥʦʡ, 

ʅʘʛʨʘʞʜʝʥ ʤʝʜʘʣʴʶ ç ɿʘ ʙʦʝʚʳʝ ʟʘʩʣʫʛʠè, ʤʝʜʘʣʴʶ ç ɿʘ ʚʟʷʪʠʝ 

ɹʝʨʣʠʥʘè. 
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ʇʝʢʝʰʠʥʘ ɸʥʥʘ ʉʝʤʝʥʦʚʥʘ (1923 ʛ.ʨ.) ʚ ʛʦʜʳ ʚʦʡʥʳ ʙʳʣʘ 

ʨʷʜʦʚʦʡ, ʥʘʛʨʘʞʜʝʥʘ ʆʨʜʝʥʦʤ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʚʪʦʨʦʡ 

ʩʪʝʧʝʥʠ. 

ʇʝʪʫʭʦʚ ʉʝʚʝʨʴʷʥ ʉʪʝʧʘʥʦʚʠʯ (1923 ʛ.ʨ.) ʚ ʛʦʜʳ ʚʦʡʥʳ ʙʳʣ 

ʩʝʨʞʘʥʪʦʤ, ʥʘʛʨʘʞʜʝʥ ʤʝʜʘʣʴʶ ç ɿʘ ʙʦʝʚʳʝ ʟʘʩʣʫʛʠè; 

ʉʦʣʦʤʠʥ ʉʪʝʧʘʥ ɿʘʭʘʨʦʚʠʯ (1927 ʛ.ʨ.) ʚ ʛʦʜʳ ʚʦʡʥʳ ʙʳʣ 

ʩʝʨʞʘʥʪʦʤ, ʢʫʨʩʘʥʪʦʤ, ʥʘʛʨʘʞʜʝʥ ʆʨʜʝʥʦʤ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 

ʚʦʡʥʳ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʠ ʤʝʜʘʣʴʶ ç ɿʘ ʧʦʙʝʜʫ ʥʘʜ ʗʧʦʥʠʝʡè. 

ɺ ʥʘʰʝʤ ʩʝʣʝ ʫʚʘʞʘʶʪ ʧʘʤʷʪʴ ʪʝʭ, ʢʪʦ ʥʝ ʚʝʨʥʫʣʩʷ ʩ ʬʨʦʥ-

ʪʘ ʠ ʚʝʪʝʨʘʥʦʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ [1]. ɽʞʝʛʦʜʥʦ 9 

ʤʘʷ ʠ 22 ʠʶʥʷ ʥʘ  ɸʣʣʝʝ ʇʘʤʷʪʠ ʠ ʉʣʘʚʳ ʧʨʦʭʦʜʷʪ ʪʦʨʞʝʩʪʚʝʥ-

ʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʦʜʥʦʩʝʣʴʯʘʥʘʤ, ʢʦʪʦʨʳʝ ʧʦ-

ʛʠʙʣʠ ʚʦ ʚʨʝʤʷ ʚʦʡʥʳ ʠ ʩʜʝʣʘʣʠ ʚʩʝ ʚʦʟʤʦʞʥʦʝ, ʯʪʦʙʳ ʧʨʠʥʝ-

ʩʪʠ ʧʦʙʝʜʫ. ʆʜʥʦʡ ʠʟ ʚʦʣʥʫʶʱʠʭ ʧʨʦʙʣʝʤ ʚ ʥʘʰʝ ʚʨʝʤʷ ʷʚʣʷ-

ʝʪʩʷ ʪʦ, ʯʪʦ ʩ ʢʘʞʜʳʤ ʜʥʝʤ ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʞʥʝʝ ʫʟʥʘʪʴ ʦ ʚʦʡʥʝ 

ʠʟ ʧʝʨʚʦʠʩʪʦʯʥʠʢʦʚ, ʪʘʢ ʢʘʢ ʚʝʪʝʨʘʥʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʤʝʥʴʰʝ. 

ʆʯʝʥʴ ʚʘʞʥʦ ʨʘʟʛʦʚʘʨʠʚʘʪʴ ʩ ʨʦʜʥʳʤʠ ʦʙ ʵʪʦʤ ʪʷʞʝʣʦʤ ʧʝʨʠʦ-

ʜʝ, ʟʘʧʠʩʳʚʘʪʴ ʨʘʩʩʢʘʟʳ ʧʨʘʙʘʙʫʰʝʢ ʠ ʧʨʘʜʝʜʫʰʝʢ, ʠʥʪʝʨʝʩʦ-

ʚʘʪʴʩʷ ʫ ʨʦʜʠʪʝʣʝʡ ʠ ʟʥʘʢʦʤʳʭ, ʯʪʦ ʠʤ ʠʟʚʝʩʪʥʦ ʦ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ. ʉʦʭʨʘʥʠʪʴ ʠ ʧʝʨʝʜʘʪʴ ʚʦʩʧʦʤʠʥʘʥʠʷ ʦ 

ʚʦʡʥʝ, ʯʪʦʙʳ ʧʦʩʣʘʥʠʝ ʦʩʪʘʣʦʩʴ ʜʣʷ ʥʘʰʠʭ ʧʦʪʦʤʢʦʚ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʇʝʪʫʭʦʚʘ ɺʣʘʜʘ ɺʣʘʜʠʩʣʘʚʦʚʥʘ ï ʩʪʫʜʝʥʪʢʘ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʏʫʚʘʰʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

ʖʩʪʫʩ ʊʘʪʴʷʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦ-

ʨʠʠ ʠʤʝʥʠ ɸ.ɺ. ɸʨʩʝʥʪʴʝʚʦʡ, ʏʫʚʘʰʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
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THE IMAGE OF CHILDHOOD DURING THE GREAT  

PATRIOTIC WAR (ON THE EXAMPLE OF OLEG ALEKSEEV'S 

NOVEL "HOT CARTRIDGES")  

 

Abstract. The article analyzes the image of childhood during the 

Great Patriotic War to identify the characteristics of children's behavior and 

character in this period. Based on the story of the Pskov writer Oleg Ale-

kseev "Hot Shells", the image of military childhood in Pskov literature is 

studied. 

Key words: childhood, military childhood, the Great Patriotic War. 

 
ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʬʝʥʦʤʝʥ ʜʝʪʩʪʚʘ ʟʘʥʠʤʘʝʪ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦʝ ʤʝʩʪʦ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʝʛʦ ʧʦʣʦʞʝʥʠʝʤ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝ-

ʢʘ, ʠ ʧʨʝʜʩʪʘʝʪ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʩ ʩʦʙ-

ʩʪʚʝʥʥʦʡ ʣʦʛʠʢʦʡ ʨʘʟʚʠʪʠʷ. ʇʨʦʙʣʝʤʘʪʠʢʘ ʜʝʪʩʪʚʘ ʚʭʦʜʠʪ ʚ 
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ʩʬʝʨʫ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʝʝ ʠʟʫʯʝʥʠʝʤ ʟʘʥʠ-

ʤʘʶʪʩʷ ʧʩʠʭʦʣʦʛʠʷ, ʩʦʮʠʦʣʦʛʠʷ, ʧʝʜʘʛʦʛʠʢʘ, ʢʫʣʴʪʫʨʦʣʦʛʠʯʝ-

ʩʢʘʷ ʘʥʪʨʦʧʦʣʦʛʠʷ, ʠʩʪʦʨʠʷ ʩʝʤʴʠ ʠ ʜʨʫʛʠʝ ʜʠʩʮʠʧʣʠʥʳ.  ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙ-

ʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʠʩʪʦʨʠʷ ʜʝʪʩʪʚʘ ï ʨʘʟʜʝʣ ʠʩʪʦʨʠʠ ʩʝʤʴʠ ʠ ʘʢʪʠʚ-

ʥʦ ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʈʦʩʩʠʠ, ʯʪʦ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʟʫʯʝʥʠʷ 

ʜʝʪʩʪʚʘ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʜʝʪʩʢʦʤ ʚʦʟ-

ʨʘʩʪʝ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ, ʦʩʚʦʝʥʠʝ 

ʩʦʮʠʘʣʴʥʳʭ ʥʦʨʤ ʠ ʨʦʣʝʡ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʘʥʦʚʣʝ-

ʥʠʝ ʨʝʙʝʥʢʘ ʦʢʘʟʳʚʘʝʪ ʦʢʨʫʞʘʶʱʘʷ ʩʦʮʠʘʣʴʥʘʷ ʩʨʝʜʘ, ʘ ʨʘʟʚʠ-

ʪʠʝ ʢʘʪʝʛʦʨʠʠ ʜʝʪʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʚʤʝʩʪʝ ʩ ʩʦʮʠʘʣʴʥʦ ʠʩʪʦʨʠ-

ʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʯʴʷ ʧʨʠʨʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʦʙʣʘʜʘʶʱʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʦʙʱʝʩʪʚʝ [10, C. 168]. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʨʠʦʜ ʚʦʝʥʥʦʛʦ ʜʝʪʩʪʚʘ ʩ ʝʛʦ 

ʫʞʘʩʘʶʱʠʤʠ, ʪʷʞʝʣʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʣʷ ʚʩʝʡ ʩʪʨʘʥʳ ʠ ʦʩʦ-

ʙʝʥʥʦ ʜʣʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫʯʝʥʠʝ ʦʙʨʘʟʘ ʜʝʪʩʪʚʘ ʧʝʨʠ-

ʦʜʘ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫ-

ʨʝ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʚʳʩʪʫʧʘʝʪ ʧʦʚʝʩʪʴ ʧʩʢʦʚʩʢʦʛʦ ʧʠʩʘ-

ʪʝʣʷ ʆʣʝʛʘ ɸʣʝʢʩʝʝʚʘ çɻʦʨʷʯʠʝ ʛʠʣʴʟʳè [2]. ʅʦʚʠʟʥʘ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʧʝʨʚʳʝ ʠʩʩʣʝʜʫʝʪʩʷ ʦʙʨʘʟ 

ʜʝʪʩʪʚʘ ʚ ʧʩʢʦʚʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚ ʚʦʝʥʥʳʡ ʧʝʨʠʦʜ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʚʦʝʥʥʦʛʦ ʜʝʪʩʪʚʘ, ʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʧʣʘʥʝ ʦʥʘ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʫʯʝʥʥʦʡ. ʈʘʙʦʪʳ, ʠʟʜʘʚʘʝʤʳʝ ʧʦ ʵʪʦʡ ʪʝʤʝ ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠ-

ʦʜ, ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚ ʢʘʯʝʩʪʚʝ ʤʦʪʠʚʘʮʠʠ ʫʯʘʩʪʠʷ ʚ ʚʦʡʥʝ ʚʳ-

ʜʚʠʛʘʶʪ ʧʘʪʨʠʦʪʠʯʝʩʢʠʝ ʯʫʚʩʪʚʘ ʜʝʪʝʡ, ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʧʩʠʭʦʣʦʛʠʠ ʧʦʜʨʦʩʪʢʦʚ ʠ ʨʦʣʴ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ [1; 3; 

7]. ʅʘ ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʝ ʪʝʤʳ ʜʝʪʩʢʦʛʦ ʛʝʨʦʠʟʤʘ ʚ 

ʚʦʝʥʥʳʝ ʛʦʜʳ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʜʣʠʣʦʩʴ; ʠʩʩʣʝʜʫʶʪʩʷ ʧʨʦʙʣʝʤʳ 

ʩʦʚʝʪʩʢʦʡ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʪʥʦʰʝʥʠʠ ʜʝʪʝʡ ʚ ʚʦʝʥʥʦʝ 

ʚʨʝʤʷ, ʧʦʣʦʞʝʥʠʝ ʜʝʪʝʡ-ʩʠʨʦʪ, ʪʨʘʛʝʜʠʷ ʜʝʪʝʡ ʉʪʘʣʠʥʛʨʘʜʘ ʠ 

ʉʪʘʣʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ [4; 5; 6; 9]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʜʝʪʩʪʚʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʩʝʦʙʱʝʡ ʪʨʘʛʝʜʠʠ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʩʣʦʞʠʚʰʠʭʩʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚ: 

ʜʝʪʠ ʥʘʨʘʚʥʝ ʩ ʚʟʨʦʩʣʳʤʠ ʩʦʙʠʨʘʣʠ ʩʨʝʜʩʪʚʘ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʦʪʧʨʘʚʣʷʣʠ ʪʝʧʣʳʝ ʚʝʱʠ ʜʣʷ ʬʨʦʥʪʦʚʠʢʦʚ, 
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ʧʦʤʦʛʘʣʠ ʠʭ ʩʝʤʴʷʤ, ʨʘʥʝʥʳʤ ʠ ʚʳʟʜʦʨʘʚʣʠʚʘʶʱʠʤ ʢʨʘʩʥʦʘʨ-

ʤʝʡʮʘʤ, ʩʦʙʠʨʘʣʠ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʪʨʘʚʳ, ʨʘʙʦʪʘʣʠ ʚ ʢʦʣʭʦʟʘʭ ʠ 

ʩʦʚʭʦʟʘʭ, ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ ʩʦʦʨʫ-

ʞʝʥʠʡ, ʧʨʠʩʦʝʜʠʥʷʣʠʩʴ ʢ ʧʘʨʪʠʟʘʥʩʢʠʤ ʜʚʠʞʝʥʠʷʤ. ʋʩʠʣʠʡ 

ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʩʦʚʝʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʦʢʘʟʳʚʘʣʦʩʴ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ, ʜʝʪʩʢʠʤ ʫʯʨʝʞʜʝʥʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʚʦʡʥʳ ʥʝ 

ʭʚʘʪʘʣʦ ʧʠʪʘʥʠʷ, ʦʙʫʚʠ, ʦʜʝʞʜʳ, ʠʥʚʝʥʪʘʨʷ [8]. ʈʝʟʫʣʴʪʘʪʘʤʠ 

ʫʩʣʦʚʠʡ ʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʩʪʘʣʠ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʙʝʩʧʨʠʟʦʨʥʳʭ 

ʠ ʙʝʟʥʘʜʟʦʨʥʳʭ ʜʝʪʝʡ ʠ ʨʦʩʪ ʜʝʪʩʢʦʡ ʧʨʝʩʪʫʧʥʦʩʪʠ, ʦʙʦʩʪʨʝʥʠʝ 

ʧʨʦʙʣʝʤʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʝʪʝʡ, ʦʩʣʦʞʥʝʥʠʝ ʨʘ-

ʙʦʪʳ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʇʦʚʝʩʪʴ ʆʣʝʛʘ ɸʣʝʢʩʝʝʚʘ çɻʦʨʷʯʠʝ ʛʠʣʴʟʳè ʦʪʨʘʞʘʝʪ ʦʙʨʘʟ 

ʚʦʝʥʥʦʛʦ ʜʝʪʩʪʚʘ ʥʘ ʇʩʢʦʚʱʠʥʝ. ʏʠʪʘʪʝʣʴ ʥʝ ʫʟʥʘʝʪ ʠʤʝʥʠ 

ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʚʦʧʣʦʱʘʝʪ ʚ ʩʝʙʝ ʦʙʦʙʱʝʥʥʳʡ 

ʦʙʨʘʟ ʨʝʙʝʥʢʘ-ʫʯʘʩʪʥʠʢʘ ʚʦʡʥʳ. ɸʚʪʦʨ ʧʦʢʘʟʳʚʘʝʪ ʦʪʨʳʚʦʢ ʜʦ-

ʚʦʝʥʥʦʡ ʞʠʟʥʠ ï ʙʝʟʤʷʪʝʞʥʦʡ, ʥʘʧʦʣʥʝʥʥʦʡ ʧʨʦʩʪʳʤʠ ʨʘʜʦ-

ʩʪʷʤʠ ʜʝʨʝʚʝʥʩʢʦʛʦ ʨʝʙʝʥʢʘ, ʢʦʪʦʨʳʡ ʣʶʙʠʪ ʩʝʤʴʶ ʠ ʦʢʨʫʞʘ-

ʶʱʫʶ ʝʛʦ ʧʨʠʨʦʜʫ, ʦʙʣʘʜʘʝʪ ʨʘʟʚʠʪʳʤ ʚʦʦʙʨʘʞʝʥʠʝʤ. ʊʝʤ 

ʩʪʨʘʰʥʝʝ ʚʳʛʣʷʜʠʪ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʥʘʷ ʵʪʦʤʫ ʢʘʨʪʠʥʘ ʨʘʟʚʦ-

ʨʘʯʠʚʘʶʱʠʭʩʷ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʢʦʛʜʘ ʦʩʪʘʚʰʠʝʩʷ ʙʝʟ ʤʫʞ-

ʯʠʥ ʤʘʪʝʨʠ ʩ ʜʝʪʴʤʠ ʧʦʢʠʜʘʶʪ ʜʝʨʝʚʥʶ ʠʟ-ʟʘ ʥʝʤʮʝʚ ʠ ʠʱʫʪ 

ʫʙʝʞʠʱʝ ʚ ʣʝʩʫ, ʘ ʧʦʜʨʦʩʪʢʠ ʧʳʪʘʶʪʩʷ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʦʪʨʷ-

ʜʘʤ ʧʘʨʪʠʟʘʥ ʠʣʠ ʧʦʤʦʛʘʪʴ ʠʤ ʢʦʩʚʝʥʥʦ, ʦʙʩʣʝʜʫʷ ʦʢʨʝʩʪʥʦʩʪʠ.  

ɺ ʫʩʣʦʚʠʷʭ ʚʦʡʥʳ ʜʝʪʠ ʚʳʥʫʞʜʝʥʳ ʨʘʥʦ ʚʟʨʦʩʣʝʪʴ; ʚ ʵʪʦʤ 

ʧʨʦʷʚʣʷʝʪʩʷ ʦʩʦʙʳʡ ʤʝʭʘʥʠʟʤ ʘʜʘʧʪʘʮʠʠ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ 

ʫʩʣʦʚʠʷʤ, ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʢʦʪʦʨʦʛʦ ʢʘʢ ʨʘʟ ʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʧʨʠʦʙʱʝʥʠʝ ʜʝʪʝʡ ʢ ʦʧʳʪʫ ʚʟʨʦʩʣʳʭ [5, C. 105]. ʅʘ ʠʭ ʧʣʝʯʠ, 

ʢʘʢ ʠ ʥʘ ʧʣʝʯʠ ʞʝʥʱʠʥ, ʣʦʞʠʣʦʩʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ ʚʳʞʠʚʘʥʠʷ ï ʠ ʧʦʜʨʘʩʪʘʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʜʝʤʦʥʩʪʨʠ-

ʨʦʚʘʣʦ ʯʫʜʝʩʘ ʛʝʨʦʠʟʤʘ ʠ ʩʪʦʡʢʦʩʪʠ, ʯʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʥʘ ʧʨʠ-

ʤʝʨʝ ʜʝʪʝʡ ʚ ʧʦʚʝʩʪʠ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʶʪ ʪʷʞʝʣʫʶ ʨʘʙʦʪʫ ʩ ʤʘ-

ʪʝʨʷʤʠ, ʨʚʫʪʩʷ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʘʨʪʠʟʘʥʩʢʠʭ ʦʧʝʨʘʮʠʷʭ, ʦʢʘʟʳ-

ʚʘʶʪ ʧʘʨʪʠʟʘʥʘʤ ʤʝʣʢʫʶ ʙʳʪʦʚʫʶ ʧʦʤʦʱʴ, ʩʦʙʠʨʘʶʪ ʜʣʷ ʥʠʭ 

ʧʘʪʨʦʥʳ.  

ʂʘʢ ʠ ʜʣʷ ʚʟʨʦʩʣʳʭ, ʜʣʷ ʜʝʪʝʡ ʚʦʡʥʘ ʨʘʟʜʝʣʠʣʘ ʞʠʟʥʴ ʥʘ 

ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ: çʜʦ ʚʦʡʥʳè ʠ çʧʦʩʣʝ ʚʦʡʥʳè [5, C. 97]. ʕʪʦ 

ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʤʳʩʣʴ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ ʦ ʣʝʩʝ, ʚ 
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ʢʦʪʦʨʦʤ ʦʥʠ ʥʘʰʣʠ ʫʢʨʳʪʠʝ: ʨʘʥʴʰʝ ʦʥ ʢʘʟʘʣʩʷ ʩʢʘʟʦʯʥʳʤ ʛʦ-

ʨʦʜʦʤ ï ʪʝʧʝʨʴ ʪʝʤʥʳʤ ʚʦʡʩʢʦʤ.  

ɺ ʪʷʞʝʣʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʚʳʞʠʚʘʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʦʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʤʠʨʫ ʚʝʱʝʡ: ʭʘʨʘʢʪʝʨʥʦ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʮʝʥʥʦ-

ʩʪʠ ʚʝʱʝʡ ʠ ʦʬʦʨʤʣʝʥʠʝ ʦʩʦʙʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʥʠʤ [5, C. 151]. 

ʕʪʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ ʧʦʚʝʜʝʥʠʠ ʛʝʨʦʷ, ʢʦʪʦʨʳʡ ʧʨʷʯʝʪ ʦʪ 

ʬʘʰʠʩʪʦʚ ʝʜʠʥʩʪʚʝʥʥʫʶ ʜʦʨʦʛʫʶ ʚʝʱʴ ï ʙʘʣʘʣʘʡʢʫ. ʊʘʢʞʝ ʦ 

ʪʨʝʧʝʪʥʦʤ ʦʪʥʦʰʝʥʠʠ, ʥʦ ʫʞʝ ʢ ʞʠʚʦʤʫ ʩʫʱʝʩʪʚʫ, ʛʦʚʦʨʠʪ ʧʦ-

ʨʳʚ ʤʘʣʴʯʠʢʘ ʟʘʙʨʘʪʴ ʠʟ ʦʩʪʘʚʣʷʝʤʦʛʦ ʜʦʤʘ ʢʦʪʘ ɺʘʩʴʢʫ.  

ɺʦ ʚʨʝʤʝʥʘ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʣʶʜʝʡ ʥʘ ʧʨʦʯʥʦʩʪʴ, ʛʣʘʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʩʠʣ ʦʩʪʘʝʪʩʷ ʩʝʤʴʷ. ʉʧʝʮʠʬʠʢʘ ʜʝʪʩʪʚʘ, ʪʝʩʥʦ ʩʚʷ-

ʟʘʥʥʦʛʦ ʩ ʤʠʨʦʤ ʚʟʨʦʩʣʳʭ, ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʧʦʣʦʞʝ-

ʥʠʝ ʜʦʤʘ ʜʣʷ ʜʝʪʝʡ ʢʣʶʯʝʚʦʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʞʠʟʥʠ. ɽʛʦ ʫʪʨʘʪʘ ʚʦʩʧʨʠʥʠʤʘʣʘʩʴ ʠʤʠ ʪʷʞʝʣʦ, ʥʦ ʩʧʨʘʚʣʷʪʴʩʷ 

ʩ ʥʝʡ ʙʳʣʦ ʚʦʟʤʦʞʥʦ ʨʷʜʦʤ ʩ ʚʟʨʦʩʣʳʤʠ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʣʠ ʚ 

ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʳʭ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʜʦʤʘʰʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʘʞʝ 

ʚ ʪʝʤʥʳʭ ʟʝʤʣʷʥʢʘʭ ʚ ʣʝʩʫ [5, C. 100]. ɾʠʪʝʣʠ ʦʜʥʦʡ ʜʝʨʝʚʥʠ 

ʪʦʞʝ ʚʳʩʪʫʧʘʣʠ ʢʘʢ ʦʜʥʘ ʩʝʤʴʷ, ʜʝʡʩʪʚʫʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ 

ʚʟʘʠʤʦʧʦʤʦʱʠ.  

ʅʘʯʘʣʦ ʚʦʡʥʳ ʚʥʝʩʣʦ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ: ʦʙʳʯʥʦʡ ʧʨʘʢʪʠʢʦʡ ʩʪʘʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʜʘʥʠʡ ʰʢʦʣ 

ʚ ʢʘʯʝʩʪʚʝ ʛʦʩʧʠʪʘʣʝʡ, ʜʣʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʠʥʩʢʠʭ ʯʘʩʪʝʡ [5, C. 

221]. ɼʝʪʠ ʯʘʩʪʦ ʧʝʨʝʞʠʚʘʣʠ ʠʟ-ʟʘ ʧʦʪʝʨʠ ʰʢʦʣʳ; ʆʣʝʛ ɸʣʝʢʩʝ-

ʝʚ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʫʶ ʨʘʜʦʩʪʴ ʧʨʠʥʦʩʠʪ ʜʝʨʝʚʝʥʩʢʠʤ ʜʝʪʷʤ ʦʨ-

ʛʘʥʠʟʘʮʠʷ ʚʨʝʤʝʥʥʦʡ ʰʢʦʣʳ ʚ ʟʜʘʥʠʠ ʧʝʢʘʨʥʠ. ʄʥʦʛʠʝ ʫʯʠʪʝʣʷ 

ʷʚʣʷʶʪʩʷ ʫʞʝ ʟʥʘʢʦʤʳʤʠ ʧʘʨʪʠʟʘʥʘʤʠ; ʤʝʞʜʫ ʫʨʦʢʦʚ ʧʦʜʨʦʩʪ-

ʢʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʧʘʪʨʦʥʘʤʠ ï ʪʨʦʬʝʷʤʠ, ʠʛʨʫʰʢʘʤʠ ʚ ʥʦʚʳʭ 

ʞʝʩʪʦʢʠʭ ʨʝʘʣʠʷʭ. 

ʇʨʠ ʵʪʦʤ ʧʨʝʞʥʠʝ ʜʝʪʩʢʠʝ ʮʝʥʥʦʩʪʠ ʥʠʢʫʜʘ ʥʝ ʫʰʣʠ: 

ʥʘʩʪʦʷʱʠʤ ʩʦʢʨʦʚʠʱʝʤ ʛʣʘʚʥʦʤʫ ʛʝʨʦʶ ʢʘʞʫʪʩʷ ʮʚʝʪʥʳʝ ʢʘ-

ʨʘʥʜʘʰʠ ʝʛʦ ʥʦʚʦʛʦ ʰʢʦʣʴʥʦʛʦ ʜʨʫʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʝʪʩʪʚʦ ʚ ʚʦ-

ʝʥʥʳʡ ʧʝʨʠʦʜ ʩʦʭʨʘʥʠʣʦ ʩʚʦʠ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ: ʝʛʦ ʦʩʦʙʦʝ 

ʚʦʩʧʨʠʷʪʠʝ ʚʦʡʥʳ ʠ ʝʝ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʷʚʣʝʥʠʡ, ʯʘʩʪʦ ʩʚʷʟʘʥʥʦʝ 

ʩ ʥʝʧʦʥʠʤʘʥʠʝʤ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ 

ʵʣʝʤʝʥʪʦʚ ʟʘʱʠʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʜʝʪʩʢʦʡ ʧʩʠʭʠʢʠ [5, C. 105]. 

ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʦʧʨʝʜʝʣʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʜʝʪʩʢʦʛʦ 

ʧʦʚʝʜʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʫʞʘʩʦʚ ʠ ʠʩʧʳʪʘʥʠʡ ʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ 
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ʜʝʪʠ ʧʨʠʦʙʨʝʪʘʶʪ ʥʦʚʳʝ ʮʝʥʥʦʩʪʠ,  ʩʪʨʝʤʣʝʥʠʷ ʠ ʥʘʚʳʢʠ (ʚʳ-

ʩʦʢʘʷ ʩʪʝʧʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʩʪʦʡʢʦʩʪʴ, ʦʪʚʘʛʘ ʠ ʧʘʪʨʠʦʪʠʟʤ, 

ʫʤʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ. ʇʨʠʚʳʯʥʳʝ ʠʛʨʳ 

ʟʘʤʝʥʷʶʪʩʷ ʨʘʟʚʝʜʢʦʡ, ʩʙʦʨʦʤ ʧʘʪʨʦʥʦʚ ʠ ʛʠʣʴʟ, ʩʘʤʳʤʠ ʦʙ-

ʩʫʞʜʘʝʤʳʤʠ ʩʦʙʳʪʠʷʤʠ ʩʪʘʥʦʚʷʪʩʷ ʦʪʩʪʫʧʣʝʥʠʝ ʥʝʤʮʝʚ ʠʣʠ 

ʧʦʜʙʠʪʳʡ ʚʨʘʞʝʩʢʠʡ ʘʵʨʦʧʣʘʥ. ʅʦ, ʢʘʢ ʩʢʘʟʘʣ ʦʜʠʥ ʠʟ ʦʯʝʚʠʜ-

ʮʝʚ, ʯʴʝ ʜʝʪʩʪʚʦ ʧʨʠʰʣʦʩʴ ʥʘ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 

ʚʦʡʥʳ ʚ ʉʪʘʣʠʥʛʨʘʜʝ, çɼʘʞʝ, ʤʦʞʝʪ ʙʳʪʴ, ʤʳ ʧʝʨʝʥʝʩʣʠ ʵʪʫ 

ʚʦʡʥʫ, ʧʦʪʦʤʫ ʯʪʦ ʜʝʪʩʪʚʦ ʙʳʣʦè [4, C. 503]. 
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ʂ.ɸ. ʊʠʭʦʥʦʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʌʋʅʂʎʀʀ ʇʆʄʆʑʅʀʂɸ ʈʋʂʆɺʆɼʀʊɽʃʗ ɺ ʌʀʃʔʄɽ 

çɼʔʗɺʆʃ ʅʆʉʀʊ PRADAè 

 

ɸʥʥʦʪʘʮʠʷ.  ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʬʫʥʢʮʠʠ ʧʦʤʦʱʥʠʢʘ ʨʫʢʦʚʦ-

ʜʠʪʝʣʷ ʬʠʨʤʳ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʤʦʤʝʥʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʪʦʡ ʜʦʣʞʥʦʩʪʠ. ʇʨʠʚʦʜʠʪʩʷ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʦ-ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʘ, ʨʘʩʢʨʳʚʘʶʱʘʷ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦ-

ʪʳ ʧʦʤʦʱʥʠʢʘ ʨʫʢʦʚʦʜʠʪʝʣʷ. 

ʂʣʁ ʯʝʚʳʝ ʩʣʦʚʘ: ʨʫʢʦʚʦʜʠʪʝʣʴ ʬʠʨʤʳ, ʧʦʤʦʱʥʠʢ ʨʫʢʦʚʦʜʠʪʝ-

ʣʷ, ʬʫʥʢʮʠʠ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦʤʦʱʥʠʢʘ, ʪʨʫʜʦʚʦʡ ʜʦʛʦʚʦʨ, ʢʚʘʣʠʬʠʢʘ-

ʮʠʦʥʥʳʡ ʩʧʨʘʚʦʯʥʠʢ ʜʦʣʞʥʦʩʪʝʡ. 

 

K.A. Tikhonova 

Chuvash State University named after I.N. Ulyanova 

 

THE FUNCTIONS OF THE ASSISTANT DIRECTOR IN THE FILM 

çTHE DEVIL WEARS PRADAè 

 

Abstract. The article discusses the functions of an assistant to the 

head of a company. The positive and negative aspects of the functioning of 

this position are considered. A legislative and regulatory framework is pro-

vided that reveals the main areas of work of the assistant manager. 

Key words: head of the company, assistant manager, functions and re-

sponsibilities of the assistant, employment contract, qualification directory 

of positions. 

 
ɻʦʚʦʨʷʪ, ʯʪʦ ʢʦʨʦʣʷ ʠʛʨʘʝʪ ʩʚʠʪʘ, ʠ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʣʠʯʥʳʡ 

ʧʦʤʦʱʥʠʢ ʨʫʢʦʚʦʜʠʪʝʣʷ ï ʵʪʦ ʪʘ ʩʚʠʪʘ, ʢʦʪʦʨʘʷ ʥʝ ʪʦʣʴʢʦ çʠʛ-
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ʨʘʝʪè ʩʚʦʝʛʦ ʥʘʯʘʣʴʥʠʢʘ, ʥʦ ʠ ʜʝʣʘʝʪ ʚʩʸ ʚʦʟʤʦʞʥʦʝ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʨʘʙʦʪʘ ʛʣʘʚʳ ʢʦʤʧʘʥʠʠ ʙʳʣʘ ʫʩʧʝʰʥʦʡ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦ-

ʩʪʠ, ʥʠ ʦʜʥʘ ʜʨʫʛʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝ ʪʨʝʙʫʝʪ ʪʘʢʦʛʦ ʨʘʟʤʳʪʦʛʦ ʠ 

çʨʘʩʪʷʥʫʪʦʛʦè ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʷʟʘʥʥʦʩʪʝʡ. ɺ ʦʙʷʟʘʥʥʦʩʪʠ ʭʦ-

ʨʦʰʝʛʦ ʧʦʤʦʱʥʠʢʘ ʚʭʦʜʠʪ ʚʳʧʦʣʥʝʥʠʝ ʩʘʤʳʭ ʨʘʟʥʳʭ ʬʫʥʢʮʠʡ: 

ʦʪ ʩʝʢʨʝʪʘʨʷ ʠ ʟʘʤʝʩʪʠʪʝʣʷ ʨʫʢʦʚʦʜʠʪʝʣʷ ʜʦ ʧʝʨʚʦʛʦ ʣʠʮʘ ʚ 

ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʚʪʦʨʳʤ ʯʝʣʦʚʝʢʦʤ ʚ ʢʦʣʣʝʢʪʠʚʝ. 

ʇʦʵʪʦʤʫ ʪʘʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʠ ʧʨʝʜʘʥʥʦʩʪʠ, ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʧʦʤʦʱʥʠʢ ʨʫʢʦʚʦʜʠʪʝ-

ʣʷ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʡ ʧʦʤʦʱ-

ʥʠʢʘ ʚ ʬʠʨʤʝ. 

ʌʠʣʴʤ çɼʴʷʚʦʣ ʥʦʩʠʪ Pradaè ʨʝʞʠʩʩʝʨʘ ɼʵʚʠʜ ʌʨʘʥʢʝʣʷ, 

ʚʳʰʝʜʰʠʡ ʥʘ ʵʢʨʘʥʳ ʚ 2006 ʛʦʜʫ, ʷʨʢʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʬʫʥʢʮʠʠ 

ʧʦʤʦʱʥʠʢʘ ʨʫʢʦʚʦʜʠʪʝʣʷ. ɺ ʮʝʥʪʨʝ ʩʶʞʝʪʘ ʥʘʭʦʜʠʪʩʷ ʕʥʜʠ 

ʉʘʢʩ, ʚʳʧʫʩʢʥʠʮʘ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʦʪʦʨʘʷ ʤʝʯʪʘʝʪ ʦ ʢʘʨʴʝʨʝ ʚ 

ʞʫʨʥʘʣʠʩʪʠʢʝ. ɼʝʚʫʰʢʘ ʫʩʪʨʘʠʚʘʝʪʩʷ ʥʘ ʜʦʣʞʥʦʩʪʴ ʧʦʤʦʱʥʠʢʘ 

ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʚʝʜʫʱʝʛʦ ʤʦʜʥʦʛʦ ʞʫʨʥʘʣʘ çʇʦʜʠʫʤè - ʄʠ-

ʨʘʥʜʳ ʇʨʠʩʣʝʡ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʬʠʣʴʤʘ, ʤʳ ʚʳʜʝʣʷʝʤ ʦʙʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʤʦʱʥʠʢʘ ʨʫʢʦʚʦʜʠʪʝʣʷ ʚ ʣʠʮʝ ʕʥʜʠ ʉʘʢʩ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ:  

V ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪ (ʕʥʜʠ ʉʘʢʩ ʜʦʣʞʥʘ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ 

ʧʦʜ ʞʝʩʪʢʠʡ ʛʨʘʬʠʢ ʠ ʪʨʝʙʦʚʘʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʢʦʦʨʜʠʥʠʨʫʷ 

ʚʩʪʨʝʯʠ, ʩʣʫʞʝʙʥʳʝ ʧʦʝʟʜʢʠ ʠ ʜʨʫʛʠʝ ʜʝʣʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ); 

V ʧʦʜʜʝʨʞʘʥʠʝ ʜʝʣʦʚʳʭ ʢʦʥʪʘʢʪʦʚ (ʚʘʞʥʦʡ ʬʫʥʢʮʠʝʡ ʕʥ-
ʜʠ ʉʘʢʩ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ ʦʙʱʘʪʴʩʷ ʩ ʢʣʠʝʥʪʘʤʠ, ʜʠʟʘʡʥʝʨʘʤʠ ʠ 

ʜʨʫʛʠʤʠ ʧʘʨʪʥʝʨʘʤʠ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʪʴ ʝʛʦ 

ʠʥʪʝʨʝʩʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʠ ʚʩʪʨʝʯʘʭ); 

V ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ (ʯʘʩʪʦ ʕʥʜʠ ʉʘʢʩ ʚʳʥʫʞʜʝʥʘ ʧʨʦ-
ʷʚʣʷʪʴ ʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʨʘʙʦʪʝ, ʘʥʘʣʠʟʠʨʫʝʪ ʪʝʥʜʝʥʮʠʠ ʚ 

ʤʠʨʝ ʤʦʜʳ ʠ ʧʦʤʦʛʘʝʪ ʨʫʢʦʚʦʜʩʪʚʫ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦ ʩʪʨʘ-

ʪʝʛʠʯʝʩʢʠʭ ʮʝʣʷʭ ʠ ʟʘʜʘʯʘʭ); 

V ʨʘʙʦʪʘ ʦʬʠʩ-ʤʝʥʝʜʞʝʨʘ (ʕʥʜʠ ʉʘʢʩ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘ ʩʚʷ-

ʟʠ ʩ ʨʫʢʦʚʦʜʠʪʝʣʝʤ, ʧʦʤʦʛʘʪʴ ʝʤʫ ʚ ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʠ 

ʧʨʦʙʣʝʤ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʦʤʬʦʨʪʥʦʝ ʨʘʙʦʯʝʝ ʦʢʨʫʞʝʥʠʝ),  

V ʦʨʛʘʥʠʟʘʮʠʷ ʣʠʯʥʦʛʦ ʚʨʝʤʝʥʠ ʨʫʢʦʚʦʜʠʪʝʣʷ (ʢʨʦʤʝ ʦʩ-
ʥʦʚʥʦʡ ʨʘʙʦʪʳ ʕʥʜʠ ʉʘʢʩ ʪʘʢʞʝ ʦʙʷʟʘʥʘ ʧʣʘʥʠʨʦʚʘʪʴ ʣʠʯʥʳʝ 
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ʜʝʣʘ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʧʦʤʦʛʘʷ ʩʦʭʨʘʥʠʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʨʘʙʦʪʦʡ ʠ 

ʣʠʯʥʦʡ ʞʠʟʥʴʶ); 

V ʨʘʟʚʠʪʠʝ ʦʪʥʦʰʝʥʠʡ (ʯʝʨʝʟ ʩʚʦʶ ʜʦʣʞʥʦʩʪʴ, ʧʦʤʦʱʥʠʢ 
ʨʫʢʦʚʦʜʠʪʝʣʷ, ʕʥʜʠ ʚʳʥʫʞʜʝʥʘ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʞ-

ʣʠʯʥʦʩʪʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʷʭ, ʧʦʜʜʝʨʞʠʚʘʷ ʜʦ-

ʚʝʨʠʪʝʣʴʥʳʝ ʩʚʷʟʠ ʩ ʢʦʣʣʝʛʘʤʠ ʠ ʧʘʨʪʥʝʨʘʤʠ). 

ɽʩʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ-ʥʦʨʤʘʪʠʚʥʳʝ ʜʦ-

ʢʫʤʝʥʪʳ, ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 57 ʊʨʫʜʦʚʦʛʦ ʂʦʜʝʢʩʘ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʢʦʥʪʨʘʢʪʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦ-

ʧʠʩʘʥʘ ʪʨʫʜʦʚʘʷ ʬʫʥʢʮʠʷ ʨʘʙʦʪʥʠʢʘ [3]. ɺʧʠʩʘʪʴ ʚ ʥʝʛʦ ʢʦʥ-

ʢʨʝʪʥʳʝ ʜʦʣʞʥʦʩʪʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦʤʦʱʥʠʢʘ ʨʫʢʦʚʦʜʠʪʝʣʷ ʥʝ 

ʟʘʧʨʝʱʘʝʪʩʷ. ʆʜʥʘʢʦ ʵʪʦ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʜʦʛʦʚʦʨ ʩʣʠʰʢʦʤ ʦʙʲ-

ʝʤʥʳʤ. ɻʦʨʘʟʜʦ ʫʜʦʙʥʝʝ ʟʘʢʨʝʧʠʪʴ ʠʭ ʦʪʜʝʣʴʥʳʤ ʜʦʢʫʤʝʥʪʦʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʥʝʛʦ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʣʞʥʦʩʪʥʘʷ ʠʥʩʪʨʫʢ-

ʮʠʷ, ʩʦʜʝʨʞʘʱʘʷ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʦʚ: ʮʝʣʠ ʠ ʟʘʜʘʯʠ 

ʣʠʯʥʦʛʦ ʘʩʩʠʩʪʝʥʪʘ, ʧʝʨʝʯʝʥʴ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʧʨʘʚ, ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʘ. ʏʝʣʦʚʝʢ, ʧʨʝʪʝʥʜʫʶʱʠʡ ʥʘ ʜʘʥʥʫʶ ʜʦʣʞ-

ʥʦʩʪʴ ʜʦʣʞʝʥ ʚʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʝʝ ʝʱʝ ʜʦ ʦʬʦʨʤʣʝʥʠʷ ʪʨʫ-

ʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ. ʆʙʳʯʥʦ ʥʘ ʵʪʫ ʜʦʣʞʥʦʩʪʴ ʥʘʟʥʘʯʘʶʪʩʷ ʣʠʮʘ, 

ʠʤʝʶʱʠʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʧʳʪ ʨʘʙʦʪʳ ʥʝ ʤʝʥʝʝ ʦʜʥʦʛʦ 

ʛʦʜʘ, ʟʥʘʶʱʠʝ ʦʩʥʦʚʳ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʥʘʚʳʢʘʤʠ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʣʘʜʝʶʱʠʝ ʠʥʦʩʪʨʘʥʥʳʤʠ ʷʟʳʢʘʤʠ, ʫʤʝʶ-

ʱʠʝ ʨʘʙʦʪʘʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʠ ʧʝʯʘʪʘʪʴ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ. 

ʆʙʷʟʘʥʥʦʩʪʠ ʧʦʤʦʱʥʠʢʘ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʘʣʠʯʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʣʠʯʥʳʭ ʢʘʯʝʩʪʚ: ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʛʨʘʤʦʪʥʦʩʪʴ, 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʩʪʴ, ʪʨʫʜʦʣʶʙʠʝ, ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʴ, ʘʢʢʫ-

ʨʘʪʥʦʩʪʴ, ʯʝʩʪʥʦʩʪʴ, ʧʨʝʜʘʥʥʦʩʪʴ, ʜʠʧʣʦʤʘʪʠʯʥʦʩʪʴ [4]. 

ʂʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʤʦʱʥʠʢʫ ʨʫʢʦʚʦʜʠʪʝʣʷ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʘʢʞʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ, ʫʪʚʝʨ-

ʞʜʝʥʥʳʤ ʧʨʠʢʘʟʦʤ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 15.06.2020 N 333ʥ [2] ʠ 

ɽʜʠʥʳʤ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʤ ʩʧʨʘʚʦʯʥʠʢʦʤ ʜʦʣʞʥʦʩʪʝʡ [1]. 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʤʳ ʚʠ-

ʜʠʤ, ʯʪʦ ʛʣʘʚʥʘʷ ʛʝʨʦʠʥʷ ʦʙʣʘʜʘʣʘ ʚʩʝʤʠ ʪʝʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʢʦ-

ʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʧʦʤʦʱʥʠʢʫ ʨʫʢʦʚʦʜʠʪʝʣʷ ʬʠʨʤʳ. ʆʜʥʘʢʦ, 

ʧʦʤʠʤʦ ʩʚʦʠʭ ʦʬʠʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʛʣʘʚʥʘʷ ʛʝʨʦʠʥʷ ʚʳʧʦʣ-

ʥʷʝʪ ʝʱʝ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʣʠʯʥʳʝ ʧʦʨʫʯʝʥʠʷ ʩʚʦʝʛʦ ʨʫʢʦʚʦʜ-

ʩʪʚʘ: ʥʘʡʪʠ ʠ ʢʫʧʠʪʴ ʦʩʦʙʳʝ ʚʠʜʳ ʢʦʬʝ, ʟʘʙʨʘʪʴ ʩʦʙʘʯʢʫ ʠʟ ʛʨʫ-

ʤʠʥʛ-ʩʘʣʦʥʘ, ʨʝʰʠʪʴ ʙʳʪʦʚʳʝ ʚʦʧʨʦʩʳ, ʚʳʧʦʣʥʠʪʴ ʜʦʤʘʰʥʠʝ 
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ʟʘʜʘʥʠʷ ʜʝʪʝʡ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠ ʪ.ʜ. ʕʪʠ çʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʨʫ-

ʯʝʥʠʷè ʕʥʜʠ ʉʘʢʩ  ʚʳʛʣʷʜʷʪ ʜʦʚʦʣʴʥʦ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʤʠ ʠ 

ʛʨʦʪʝʩʢʥʳʤʠ. ʀ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʝ-

ʜʠʡʥʦʛʦ ʵʬʬʝʢʪʘ. ʅʦ ʠʤʝʥʥʦ ʦʥʠ ʧʦʙʫʞʜʘʶʪ ʟʨʠʪʝʣʝʡ ʟʘʜʫ-

ʤʘʪʴʩʷ ʦ ʪʘʢʠʭ ʚʦʧʨʦʩʘʭ, ʢʘʢ: ʢʘʞʜʳʡ ʣʠ ʯʝʣʦʚʝʢ ʩʤʦʞʝʪ ʨʘʙʦ-

ʪʘʪʴ ʚ ʜʦʣʞʥʦʩʪʠ ʧʦʤʦʱʥʠʢʘ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʩʤʦʞʝʪ ʣʠ ʦʥ ʤʠ-

ʨʠʪʴʩʷ ʩʦ ʚʩʝʤʠ ʯʝʨʪʘʤʠ ʭʘʨʘʢʪʝʨʘ ʩʚʦʝʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠ ʜʦ 

ʢʦʥʮʘ ʦʪʩʪʘʠʚʘʪʴ ʧʦʟʠʮʠʶ ʙʦʩʩʘ, ʩ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʩʦ-

ʛʣʘʩʝʥ, ʥʘ ʩʢʦʣʴʢʦ  ʚʦʟʤʦʞʥʦ ʟʘʙʳʪʴ ʩʚʦʠ ʠʥʪʝʨʝʩʳ ʠ ʩʚʦʠ ʞʝ-

ʣʘʥʠʷ. 

ɺʝʜʴ ʦʥ ʜʦʣʞʝʥ ʫʤʝʪʴ ʠ ʯʠʪʘʪʴ ʤʳʩʣʠ ʩʚʦʝʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ, 

ʠ ʦʧʨʝʜʝʣʷʪʴ ʝʛʦ ʥʘʩʪʨʦʝʥʠʝ ʙʦʩʩʘ ʫʞʝ ʧʦ ʟʚʦʥʢʫ,  ʠʛʥʦʨʠʨʦ-

ʚʘʪʴ ʥʝʜʦʚʦʣʴʩʪʚʦ, ʢʦʛʜʘ ʝʛʦ ʥʝʩʧʨʘʚʝʜʣʠʚʦ ʨʫʛʘʶʪ. ʇʝʨʚʳʝ 

ʣʠʮʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʲʷʚʣʷʶʪ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʩʚʦʝʤʫ ʧʦʤʦʱʥʠʢʫ ï ʵʪʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʯʝʣʦʚʝʯʝʩʢʠʭ ʢʘʯʝʩʪʚ 

ʠ ʪʘ ʚʟʘʠʤʥʘʷ ʠʩʢʨʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʚʦʟʥʠʢʥʫʪʴ ʤʝʞʜʫ ʨʘʙʦʪ-

ʥʠʢʦʤ ʠ ʨʘʙʦʪʦʜʘʪʝʣʝʤ. 

ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʝʤ ʜʦʣʞʝʥ ʟʘʥʠʤʘʪʴʩʷ ʧʦʤʦʱʥʠʢ ʨʫʢʦ-

ʚʦʜʠʪʝʣʷ, ʫ ʨʘʟʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴ-

ʩʷ. ʇʦʵʪʦʤʫ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʤʦʛʫʪ ʪʨʝʙʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ 

ʥʘʚʳʢʠ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʩʣʝʜʫʝʪ ʝʱʸ ʨʘʟ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʦʤʦʱʥʠʢ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʠʛʨʘʝʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʬʠʨʤʝ. ʃʠʯʥʳʡ ʧʦʤʦʱ-

ʥʠʢ ï ʵʪʦ ʥʝ ʧʨʦʬʝʩʩʠʷ, ʘ ʩʚʦʝʛʦ ʨʦʜʘ ʧʨʠʟʚʘʥʠʝ.  

ɸʩʩʠʩʪʝʥʪ ʷʚʣʷʝʪʩʷ ʧʨʘʚʦʡ ʨʫʢʦʡ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʚʳʧʦʣʥʷʷ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦ-

ʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʝʡ. ʉʧʦʩʦʙʥʦʩʪʴ ʛʨʘʤʦʪʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʨʘʙʦʪʫ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʥʝʦʙʭʦʜʠ-

ʤʳʤʠ ʜʘʥʥʳʤʠ ʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩʳ ʥʘ ʧʝʨʝ-

ʛʦʚʦʨʘʭ ʠ ʩʦʚʝʱʘʥʠʷʭ ï ʚʩʸ ʵʪʦ ʧʦʚʳʰʘʝʪ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʨʝ-

ʩʫʨʩ ʢʦʤʧʘʥʠʠ, ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

ʀʪʘʢ, ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʧʦʤʦʱʥʠʢʘ ʨʫ-

ʢʦʚʦʜʠʪʝʣʷ ʷʚʣʷʶʪʩʷ ʟʘʣʦʛʦʤ ʫʩʧʝʰʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʨʤʳ, 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʠ ʠʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʜʦʩʪʠʞʝʥʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʃʠʯʥʦʩʪʴ ʩʚʷʪʦʛʦ ʌʨʘʥʮʠʩʢʘ ɸʩʩʠʟʩʢʦʛʦ ʫʜʠʚʠʪʝʣʴ-

ʥʘ ʠ ʤʥʦʛʦʛʨʘʥʥʘ, ʘ ʝʛʦ ʠʩʪʦʨʠʷ ʞʠʟʥʠ ʚʜʦʭʥʦʚʣʷʣʘ ʠ ʧʨʦʜʦʣʞʘʝʪ 
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ʢʦʚʴʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʪʦʤʫ, ʢʘʢ ʠ ʚ ʯʝʤ ʧʨʦʷʚʠʣʦʩʴ ʚʣʠʷʥʠʝ ʠʜʝʡ 

ʌʨʘʥʮʠʩʢʘ ʥʘ ʵʪʫ ʚʘʞʥʫʶ ʯʘʩʪʴ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʞʠʟʥʠ ï ʤʦʥʘʰʝʩʪʚʦ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʌʨʘʥʮʠʩʢ ɸʩʩʠʟʩʢʠʡ, ʬʨʘʥʮʠʩʢʘʥʩʢʠʡ ʦʨʜʝʥ, 

ʩʨʝʜʥʝʚʝʢʦʚʦʝ ʤʦʥʘʰʝʩʪʚʦ, ʢʘʪʦʣʠʯʝʩʢʘʷ ʮʝʨʢʦʚʴ, ʝʨʝʪʠʯʝʩʢʠʝ ʜʚʠ-

ʞʝʥʠʷ. 
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FRANCIS OF ASSISI AND THE IDEAL  OF MONASTIC  LIFE  

 IN THE MIDDLE  AGES 

 

Abstract. The personality of St. Francis of Assisi is amazing and mul-

tifaceted, and his life story has inspired and continues to inspire people. 

This saint of the Catholic Church, canonized in the XIII century, made a 

huge contribution to the development of Christian Catholic thought, and 

also influenced all the monasticism of the Middle Ages. In this article, we 

will talk about how and in what way the influence of Francis' ideas on this 

important part of medieval life, monasticism, manifested itself. 

Key words: Francis of Assisi, Franciscan Order, medieval monasti-

cism, Catholic Church, heretical movements. 

 

XII -XIII  ʚʝʢʘ ʚ ɽʚʨʦʧʝ ʦʟʥʘʤʝʥʦʚʘʣʠʩʴ ʧʦʷʚʣʝʥʠʝʤ 
ʤʥʦʞʝʩʪʚʘ ʝʨʝʪʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ʃʶʜʠ, ʥʝʜʦʚʦʣʴʥʳʝ ʧʨʦʠʟ-

ʚʦʣʦʤ ʮʝʨʢʦʚʥʠʢʦʚ, ʧʘʜʝʥʠʝʤ ʠʜʝʘʣʦʚ ʢʘʪʦʣʠʯʝʩʪʚʘ, ʦʪʭʦʜʦʤ 

ʦʪ ʝʚʘʥʛʝʣʠʩʪʩʢʠʭ ʟʘʚʝʪʦʚ, ʚʦʟʨʘʩʪʘʥʠʝʤ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʜʫʭʦ-

ʚʝʥʩʪʚʦʤ ʠ ʧʨʦʩʪʳʤ ʥʘʨʦʜʦʤ, ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ ʧʦʷʚʣʷʶʱʠʤʩʷ 

ʝʨʝʩʷʤ, ʷʨʢʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʘʣʴʜʝʥʩʳ, ʢʘ-

ʪʘʨʳ. ʇʨʦʪʠʚ ʥʠʭ ʦʨʛʘʥʠʟʦʚʳʚʘʣʠʩʴ ʢʨʝʩʪʦʚʳʝ ʧʦʭʦʜʳ (ʘʣʴ-

ʙʠʛʦʡʩʢʠʝ ʚʦʡʥʳ), ʙʳʣʘ ʫʯʨʝʞʜʝʥʘ ʠʥʢʚʠʟʠʮʠʷ.  

ʂʣʠʨʠʢʠ ʢʘʪʦʣʠʯʝʩʢʦʡ ʮʝʨʢʚʠ, ʦʩʝʚʰʠʝ ʚ ʧʨʠʭʦʜʘʭ, ʥʝ ʧʦ-

ʥʠʤʘʣʠ ʥʘʨʦʜ, ʠʭ ʧʨʦʧʦʚʝʜʠ ʙʳʣʠ ʜʘʣʝʢʠ ʦʪ ʧʘʩʪʚʳ. ɺ ʧʨʦʧʦ-

ʚʝʜʷʭ ʥʝ ʭʚʘʪʘʣʦ ʧʨʦʩʪʦʪʳ. ʋʯʝʥʳʝ ʮʝʨʢʦʚʥʠʢʠ, ʫʚʣʝʯʝʥʥʳʝ 

ʵʢʟʝʛʝʪʠʢʦʡ, ʥʝ ʤʦʛʣʠ ʜʦʥʝʩʪʠ ʜʦ ʧʨʦʩʪʦʛʦ ʥʘʨʦʜʘ ʠʩʪʠʥʳ, ʪʘʢ 

ʢʘʢ, ʚʦ-ʧʝʨʚʳʭ, ʵʪʠ ʠʩʪʠʥʳ ʚʳʨʘʞʘʣʠʩʴ ʥʝʧʦʥʷʪʥʦ ʜʣʷ ʧʨʦʩʪʦʛʦ 

ʥʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʚʦ-ʚʪʦʨʳʭ, ʩʚʷʱʝʥʥʠʢ ʥʝ ʷʚʣʷʣʩʷ 

ʥʨʘʚʩʪʚʝʥʥʳʤ ʦʙʨʘʟʮʦʤ ʠ ʦʣʠʮʝʪʚʦʨʝʥʠʝʤ ʪʝʭ ʩʣʦʚ, ʢʦʪʦʨʳʝ 

ʩʘʤ ʛʦʚʦʨʠʣ. [4,ʉ. 134]. ʄʦʥʘʰʝʩʪʚʦ ʞʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʟʘʪʚʦʨʥʠʯʝʩʢʠʤʠ ʦʨʜʝʥʘʤʠ ʙʝʥʝʜʠʢʪʠʥʮʝʚ, ʘ ʪʘʢʞʝ, ʥʝ-
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ʜʘʚʥʦ ʚʳʜʝʣʠʚʰʠʤʩʷ ʠʟ ʵʪʦʛʦ ʦʨʜʝʥʘ, ʮʠʩʪʝʨʮʠʘʥʮʝʚ ʥʝ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʦʚʘʣʦ ʩ ʥʘʨʦʜʦʤ, ʯʪʦ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʠʭ ʫʩʪʘʚʘʤʠ. 

ɺ ʵʪʦ ʚʨʝʤʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʚ ʙʳʣ ʥʨʘʚʩʪʚʝʥʥʳʡ 

ʠʜʝʘʣ ʩʨʝʜʥʝʚʝʢʦʚʦʛʦ ʯʝʣʦʚʝʢʘ. ʀʤ ʷʚʣʷʣʩʷ ʪʦʪ, ʢʪʦ ʦʪʨʝʢʘʣʩʷ 

ʦʪ ʚʩʝʛʦ ʤʠʨʩʢʦʛʦ ʚ ʩʚʷʪʦʡ ʢʘʪʦʣʠʯʝʩʢʦʡ ʮʝʨʢʚʠ, ʩʦ ʩʤʠʨʝʥʠʝʤ 

ʧʨʠʥʠʤʘʶʱʠʡ ʜʘʥʥʳʝ ʝʤʫ ʠʩʧʳʪʘʥʠʷ, ʩʣʝʜʫʶʱʠʡ ʟʘʚʝʪʘʤ 

ʍʨʠʩʪʘ, ʚʩʷ ʞʠʟʥʴ ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʧʘʩʝʥʠʝ ʜʫʰʠ [5, ʉ. 

413]. 

ʄʦʥʘʭʠ ʞʝ, ʩʦʛʣʘʩʥʦ ʯʘʷʥʠʷʤ ʚʝʨʫʶʱʠʭ, ʜʦʣʞʥʳ ʙʳʣʠ 

ʫʧʦʜʦʙʠʪʴʩʷ ʘʧʦʩʪʦʣʘʤ: ʧʨʦʧʦʚʝʜʦʚʘʪʴ ʧʦʜʦʙʥʳ ʠʤ, ʦʪʨʝʢʘʷʩʴ 

ʦʪ ʚʩʝʛʦ ʟʝʤʥʦʛʦ ʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ, ʜʦʙʳʚʘʷ ʭʣʝʙ ʪʨʫʜʦʤ ʠʣʠ 

ʤʠʣʦʩʪʳʥʝʡ [4, ʉ. 137]. 

ʀʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ, ʚ ʥʘʯʘʣʝ XIII  ʚʝʢʘ, ʚ ʩʨʝʜʥʝʡ ʀʪʘʣʠʠ 

ʧʦʷʚʣʷʝʪʩʷ ʦʨʜʝʥ çʥʠʱʝʥʩʪʚʫʶʱʠʭ ʤʦʥʘʭʦʚè ʬʨʘʥʮʠʩʢʘʥʮʝʚ. 

ʆʥʠ ʦʪʨʝʢʘʣʠʩʴ ʦʪ ʧʨʦʰʣʦʡ ʤʠʨʩʢʦʡ ʞʠʟʥʠ, ʨʘʟʜʘʚʘʣʠ ʚʩʸ ʩʚʦʸ 

ʠʤʫʱʝʩʪʚʦ ʠ ʧʦʩʚʷʱʘʣʠ ʩʚʦʶ ʞʠʟʥʴ ʩʣʫʞʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʍʨʠ-

ʩʪʫ, ʥʦ ʠ ʧʨʦʩʪʳʤ ʙʝʜʥʷʢʘʤ. ʀʭ ʦʨʠʝʥʪʠʨʦʤ ʙʳʣ ʌʨʘʥʮʠʩʢ, ʢʦ-

ʪʦʨʳʡ ʩʦʙʣʶʜʘʣ ʚʩʝ ʟʘʚʝʪʳ ʅʘʛʦʨʥʦʡ ʧʨʦʧʦʚʝʜʠ ʠ ʙʨʘʣ ʚ ʧʨʠ-

ʤʝʨ ʘʧʦʩʪʦʣʴʩʢʫʶ ʞʠʟʥʴ.  

ʌʨʘʥʮʠʩʢ ɸʩʩʠʟʩʢʠʡ ʨʦʜʠʣʩʷ ʚ 1181(1182) ʛʦʜʫ ʚ ʠʪʘʣʴʷʥ-

ʩʢʦʤ ʛʦʨʦʜʝ ɸʩʩʠʟʠ ʚ ʩʝʤʴʝ ʟʘʞʠʪʦʯʥʦʛʦ ʢʫʧʮʘ. ʆʥ ʭʦʪʴ ʠ ʧʦ-

ʣʫʯʠʣ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʦ ʚ ʶʥʳʝ ʛʦʜʳ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʣ ʚ 

ʧʠʨʫʰʢʘʭ ʠ ʧʦʧʦʡʢʘʭ [2, ʉ. 9-10], ʯʠʪʘʣ ʨʳʮʘʨʩʢʠʝ ʨʦʤʘʥʳ, ʧʦ-

ʤʦʛʘʣ ʦʪʮʫ. 

ʆʜʥʘʢʦ ʧʦʩʣʝ ʫʯʘʩʪʠʷ ʚ ʚʦʡʥʝ ʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʧʣʝʥʫ ʌʨʘʥ-

ʮʠʩʢ ʨʝʟʢʦ ʠʟʤʝʥʠʣʩʷ. ʀʟ ʨʘʟʛʫʣʴʥʦʛʦ ʤʦʣʦʜʦʛʦ ʯʝʣʦʚʝʢʘ ʦʥ 

ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʥʘʙʦʞʥʦʛʦ ʭʨʠʩʪʠʘʥʠʥʘ. ʆʥ ʥʘʯʠʥʘʣ ʩʚʦʶ ʧʦ-

ʜʚʠʞʥʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʧʦʜʘʷʥʠʷ ʤʠʣʦʩʪʳʥʠ ʥʠʱʠʤ, ʧʦ-

ʤʦʱʠ ʧʨʦʢʘʞʝʥʥʳʤ, ʘ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʦʪʨʝʢʩʷ ʦʪ ʦʪʮʦʚʩʢʦʛʦ 

ʥʘʩʣʝʜʩʪʚʘ ʠ ʥʘʯʘʣ ʧʨʦʧʦʚʝʜʦʚʘʪʴ. ʂ ʥʝʤʫ ʩʪʘʣʠ ʩʪʝʢʘʪʴʩʷ ʩʪʦ-

ʨʦʥʥʠʢʠ. ʂʦʛʜʘ ʠʭ ʩʪʘʣʦ ʜʚʝʥʘʜʮʘʪʴ, ʌʨʘʥʮʠʩʢ ʚʤʝʩʪʝ ʩ ʥʠʤʠ 

ʦʪʧʨʘʚʠʣʩʷ ʢ ʧʘʧʝ ʀʥʥʦʢʝʥʪʠʶ III, ʢʦʪʦʨʳʡ ʜʘʣ ʫʩʪʥʦʝ ʩʦʛʣʘʩʠʝ 

ʥʘ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʚ 1209 ʛʦʜʫ. ʊʘʢ ʦʙʨʘʟʦʚʘʣ-

ʩʷ ʌʨʘʥʮʠʩʢʘʥʩʢʠʡ ʦʨʜʝʥ, ʧʝʨʚʳʡ ʥʠʱʝʥʩʪʚʫʶʱʠʡ ʦʨʜʝʥ ʚ ʠʩ-

ʪʦʨʠʠ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ɽʚʨʦʧʳ.. 

ɼʘʣʝʝ ʥʘʯʘʣʠʩʴ ʛʦʜʳ ʤʦʥʘʰʝʩʢʦʛʦ ʧʨʦʧʦʚʝʜʥʠʯʝʩʢʦʛʦ ʪʨʫ-

ʜʘ. ʌʨʘʥʮʠʩʢʘʥʩʢʘʷ ʦʙʱʠʥʘ ʨʦʩʣʘ, ʦʭʚʘʪʳʚʘʷ ʚʳʭʦʜʮʝʚ ʠʟ ʚʩʝʭ 

ʩʣʦʸʚ ʥʘʩʝʣʝʥʠʷ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʌʨʘʥʮʠʩʢ ʦʩʥʦʚʳʚʘʝʪ ʞʝʥʩʢʦʝ 
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ʦʪʜʝʣʝʥʠʝ ʝʛʦ ʦʨʜʝʥʘ ʩ ʧʦʤʦʱʴʶ ʶʥʦʡ ʬʘʥʘʪʠʯʥʦʡ ʜʝʚʫʰʢʠ 

ʂʣʘʨʳ, ʢʦʪʦʨʘʷ ʧʨʦʥʠʢʣʘʩʴ ʠʜʝʷʤʠ ʌʨʘʥʮʠʩʢʘ. ʕʪʠʭ ʤʦʥʘʭʠʥʴ 

ʩʪʘʣʠ ʠʤʝʥʦʚʘʪʴ ʢʣʘʨʠʩʩʠʥʢʘʤʠ. 

ʈʘʟʨʘʩʪʘʷʩʴ, ʬʨʘʥʮʠʩʢʘʥʩʢʠʡ ʦʨʜʝʥ ʧʨʠʦʙʨʝʣ ʩʣʦʞʥʫʶ ʦʨ-

ʛʘʥʠʟʘʮʠʶ ʩʦ ʩʚʦʝʡ ʠʝʨʘʨʭʠʝʡ ʠ ʜʦʣʞʥʦʩʪʷʤʠ. ʇʨʦʧʦʚʝʜʫʷ ʚ 

ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʬʨʘʥʮʠʩʢʘʥʮʳ ʠʥʦʛʜʘ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʧʨʝʧʷʪ-

ʩʪʚʠʷʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ɻʝʨʤʘʥʠʠ ʧʝʨʚʦʝ ʚʨʝʤʷ ʦʥʠ ʙʳʣʠ ʛʦʥʠʤʳ 

ʧʨʦʩʪʳʤ ʥʘʨʦʜʦʤ. ʀʟ-ʟʘ ʵʪʠʭ ʩʦʙʳʪʠʡ ɻʦʥʦʨʠʶ III  ʚ 1219 ʛʦʜʫ 

ʧʨʠʰʣʦʩʴ ʠʟʜʘʪʴ ʙʫʣʣʫ, ʫʪʚʝʨʞʜʘʚʰʫʶ ʙʣʘʛʦʯʝʩʪʠʚʦʩʪʴ ʬʨʘʥ-

ʮʠʩʢʘʥʮʝʚ. 

ɺ 1219 ʌʨʘʥʮʠʩʢ ʜʦʙʨʘʣʩʷ ʜʦ ɽʛʠʧʪʘ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʧʦʣʫ-

ʯʠʣ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʧʦʚʝʜʦʚʘʪʴ ʩʘʤʦʤʫ ʩʫʣʪʘʥʫ. ʇʦ ʚʦʟʚʨʘʱʝ-

ʥʠʠ ʠʟ ɽʛʠʧʪʘ, ʦʥ ʫʚʠʜʝʣ, ʯʪʦ ʦʨʜʝʥ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ: ʧʦ-

ʩʪʘʚʣʝʥʥʳʝ ʠʤ ʚ ʫʧʨʘʚʣʝʥʠʝ ʤʦʥʘʭʠ ʦʪʭʦʜʷʪ ʦʪ ʝʛʦ ʟʘʚʝʪʦʚ ʠ 

ʧʦʷʚʣʷʶʪʩʷ ʫʯʝʥʠʷ, ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʝʛʦ ʠʜʝʷʤ. 

ɺ 1223 ʧʠʰʝʪʩʷ ʥʦʚʳʡ ʋʩʪʘʚ, ʢʦʪʦʨʳʡ ʫʪʚʝʨʞʜʘʝʪʩʷ ʙʫʣ-

ʣʦʡ ɻʦʥʦʨʠʷ III, ʚ 1226 ʛʦʜʫ ʌʨʘʥʮʠʩʢ ɸʩʩʠʟʩʢʠʡ ʫʤʠʨʘʝʪ ʠʟ-ʟʘ 

ʙʦʣʝʟʥʠ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʣʘ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʩʪʠʛʤʘʪ ï ʵʪʦ ʦʩʦ-

ʙʳʝ ʨʘʥʳ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʫ ʌʨʘʥʮʠʩʢʘ ʚ ʤʝʩʪʘʭ ʨʘʥ ʨʘʩʧʷʪʦ-

ʛʦ ʍʨʠʩʪʘ. ɺ 1228 ʛʦʜʫ ʌʨʘʥʮʠʩʢʘ ʢʘʥʦʥʠʟʠʨʫʶʪ ʚ ʩʚʷʪʳʝ. 

ʌʨʘʥʮʠʩʢ ʦʩʪʘʚʠʣ ʧʦʩʣʝ ʩʝʙʷ ʩʦʯʠʥʝʥʠʷ. ɺ ʥʠʭ ʩʚʷʪʦʡ ʧʦʩʪʦʷʥ-

ʥʦ ʥʘʩʪʘʚʣʷʝʪ ʥʘ ʩʦʙʣʶʜʝʥʠʠ ʘʧʦʩʪʦʣʴʩʢʠʭ ʟʘʚʝʪʦʚ, ʩʤʠʨʝʥʠʠ ʠ 

ʧʦʩʣʫʰʘʥʠʠ. ʊʘʤ ʞʝ ʦʥ ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʘ ʧʨʘʚʝʜʥʦʛʦ ʤʦʥʘ-

ʭʘ. 

ʇʦʩʣʝ ʩʤʝʨʪʠ ʌʨʘʥʮʠʩʢʘ ʝʛʦ ʠʜʝʘʣʳ ʙʳʣʠ ʨʘʟʚʠʪʳ ʬʨʘʥ-

ʮʠʩʢʘʥʮʘʤʠ ʠʣʠ ʤʠʥʦʨʠʪʘʤʠ, ʢʘʢ ʦʥʠ ʩʝʙʷ ʥʘʟʳʚʘʣʠ. ʆʥʠ ʠʤʝ-

ʣʠ ʩʚʦʶ ʦʙʠʪʝʣʴ ï ʯʘʩʦʚʥʶ ʄʘʨʠʠ ʇʦʨʮʠʫʥʢʫʣʳ, ʢʦʪʦʨʘʷ, ʦʜ-

ʥʘʢʦ, ʙʳʣʘ ʚ ʦʯʝʥʴ ʧʣʘʯʝʚʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʠʭ ʦʙʨʘʟʫ ʠ ʠʜʝʘʣʘʤ. ʌʨʘʥʮʠʩʢʘʥʮʳ ʭʦʜʠʣʠ ʚ ʛʨʫʙʦʡ ʤʝʰʢʦ-

ʚʠʥʝ, ʧʦʜʧʦʷʩʘʚʰʠʩʴ ʚʝʨʝʚʢʦʡ. ʋ ʥʠʭ ʥʝ ʙʳʣʦ ʩʚʦʝʛʦ ʠʤʫʱʝ-

ʩʪʚʘ. ʇʨʠʭʦʜʷ ʚ ʥʦʚʫʶ ʤʝʩʪʥʦʩʪʴ, ʦʥʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʥʘʩʤʝʰʢʘ 

ʜʘʞʝ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʤʦʥʘʭʦʚ [3, ʉ. 68], ʦʜʥʘʢʦ ʙʳʣʠ ʚʝʨʥʳ 

ʠʜʝʘʣʘʤ ʌʨʘʥʮʠʩʢʘ.  

ʀʪʘʢ, ʌʨʘʥʮʠʩʢ ɸʩʩʠʟʩʢʠʡ ʩʯʠʪʘʣ, ʯʪʦ ʤʦʥʘʭʠ ʝʛʦ ʦʨʜʝʥʘ 

ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʚʝʪʳ: ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʴ ʥʘ 

ʨʝʯʘʭ ɻʦʩʧʦʜʘ, ʤʫʜʨʦʩʪʴ ʚ ʩʣʦʚʘʭ ʠ ʚʟʚʝʰʝʥʥʦʩʪʴ ʩʚʦʠʭ ʩʣʦʚ, 

ʩʦʩʪʨʘʜʘʥʠʝ ʢ ʯʫʞʠʤ ʙʝʜʘʤ, ʩʢʦʨʙʴ ʟʘ ʯʫʞʠʝ ʛʨʝʭʠ, ʧʨʠʥʷʪʠʝ 

ʠʩʧʳʪʘʥʠʡ, ʫʛʦʪʦʚʘʥʥʳʭ ʝʤʫ ɹʦʛʦʤ, ʰʝʩʪʚʠʝ ʧʦ ʤʠʨʫ ʩ ʧʨʦʧʦ-
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ʚʝʜʴʶ ʚ ʙʝʜʥʦʩʪʠ, ʠʜʷ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢ ʤʫʩʫʣʴʤʘʥʘʤ. ɺʘʞʥʦʡ 

ʯʘʩʪʴʶ ʤʦʥʘʰʝʩʢʦʛʦ ʠʜʝʘʣʘ ʩʚʷʪʦʛʦ ʌʨʘʥʮʠʩʢʘ ʷʚʣʷʝʪʩʷ ʧʨʠ-

ʚʝʨʞʝʥʥʦʩʪʴ ʢ ʢʘʪʦʣʠʯʝʩʢʦʡ ʮʝʨʢʚʠ, ʘ ʧʨʦʧʦʚʝʜʠ ʤʠʥʦʨʠʪʦʚ ʥʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʧʨʦʪʠʚ ʥʝʸ [1].    

ʉʚʷʪʦʡ ʌʨʘʥʮʠʩʢ ɸʩʩʠʟʩʢʠʡ, ʙʫʜʫʯʠ ʠʩʪʠʥʥʳʤ ʢʘʪʦʣʠʢʦʤ 

ʠ ʧʨʠʚʝʨʞʝʥʮʝʤ ʭʨʠʩʪʠʘʥʩʢʦʡ ʚʝʨʳ, ʥʝ ʞʝʣʘʶʱʠʡ ʙʳʪʴ ʝʨʝʪʠ-

ʢʦʤ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʩʚʦʝ ʫʯʝʥʠʝ ʠ ʦʩʥʦʚʳʚʘʣ ʩʚʦʠ ʠʜʝʠ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʜʦʛʤʘʪʘʤʠ ʈʠʤʩʢʦʡ ʎʝʨʢʚʠ. ɽʛʦ ʧʦʩʪʫʣʘʪʳ  ʙʳʣʠ 

ʠʜʝʘʣʘʤʠ ʚʩʝʛʦ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʛʦ ʤʠʨʘ ʚ ʩʨʝʜʥʝʚʝʢʦʚʴʝ. 

ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʌʨʘʥʮʠʩʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʠʜʝʘʣʦʚ 

ʤʦʥʘʰʝʩʪʚʘ ʚ ʩʨʝʜʥʠʝ ʚʝʢʘ. 
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ʐʝʚʯʝʥʢʦ ʀʚʘʥ ʄʠʭʘʡʣʦʚʠʯ ï ʩʪʫʜʝʥʪ ʠʩʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

ʀʚʘʥʦʚʘ ʊʘʪʴʷʥʘ ʅʠʢʦʣʘʝʚʥʘ - ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴ-

ʪʫʨʳ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʠʩʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʏʫʚʘʰʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
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ɽ. ʅ. ʐʫʛʘʝʚ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ. ʅ. ʋʣʴʷʥʦʚʘ 

 

ɹʈʀʊɸʅʉʂɸʗ ʕʃʀʊɸ ɺ ʕɼɺɸʈɼʀɸʅʉʂʋʖ ʕʇʆʍʋ:  

ʊʈɸʅʉʌʆʈʄɸʎʀʗ ɺʀʂʊʆʈʀɸʅʉʂʆʁ ʉʀʉʊɽʄʓ 

 ʎɽʅʅʆʉʊɽʁ ɺ ʅɸʏɸʃɽ XX ɺɽʂɸ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚʠʢʪʦʨʠ-

ʘʥʩʢʦʡ ʩʠʩʪʝʤʳ ʩʨʝʜʠ ʙʨʠʪʘʥʩʢʦʡ ʵʣʠʪʳ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ. ɺ ʠʩʪʦʨʠ-

ʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ ʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʩʰʝʛʦ ʘʥʛʣʠʡʩʢʦʛʦ ʦʙʱʝ-

ʩʪʚʘ ʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʝʝ ʩʦʩʪʘʚ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʢʨʳʚʘʝʪʩʷ ʦʮʝʥʢʘ 

ʚʣʠʷʥʠʷ ʕʜʫʘʨʜʘ VII  ʥʘ ʙʨʠʪʘʥʩʢʫʶ ʵʣʠʪʫ ʠ ʝʛʦ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʥʦʚʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʢʦʪʦʨʦʝ ʚ ʩʚʷʟʠ ʩʦ ʩʤʝʥʦʡ 

ʤʦʥʘʨʭʘ ʧʨʝʪʝʨʧʝʣʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʨʠʪʘʥʩʢʘʷ ʵʣʠʪʘ, ʵʜʚʘʨʜʠʘʥʩʢʘʷ ʵʧʦʭʘ, ʕʜʫ-

ʘʨʜ VII, ʢʦʨʦʣʝʚʘ ɺʠʢʪʦʨʠʷ, ʚʠʢʪʦʨʠʘʥʩʢʘʷ ʩʠʩʪʝʤʘ ʮʝʥʥʦʩʪʝʡ. 
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 THE BRITISH ELITE IN THE EDWARDIAN ERA:  

THE TRANSFORMATION OF THE VICTORIAN VALUE SYSTEM 

IN THE BEGINNING OF THE XX CENTURY  

Abstract. The article analyzes the transformation of the Victorian val-

ue system among the British elite in the beginning of the XX century. In the 

historical context, the characteristics of the English high society are given 

and its composition is analyzed. Consistently, the paper reveals the assess-

ment of Edward VII's influence on the British elite and his contribution to 

the formation of a new public outlook, which underwent significant chang-

es due to the change of the monarch. 

Key words: British elite, Edwardian era, Edward VII, Queen Victoria, 

Victorian value system. 

 

ʀʩʪʦʨʠʷ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʧʦʚʩʝʜʥʝʚʥʦʩʪʠ ʠ ʤʝʥʪʘʣʴʥʦʩʪʠ 

ʚʩʝ ʯʘʱʝ ʩʪʘʥʦʚʠʪʩʷ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʯʝʥʳʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʵʧʦʭʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʜʦʣʞʥʦʝ ʚʥʠ-

ʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʘʤ, ʘ 

ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ.  
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ʕʜʚʘʨʜʠʘʥʩʢʘʷ ʵʧʦʭʘ, ʜʣʠʚʰʘʷʩʷ ʤʝʥʴʰʝ ʜʝʩʷʪʠ ʣʝʪ, 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʢʦʨʦʪʢʠʭ ʚ ʘʥʛʣʠʡʩʢʦʡ ʠʩʪʦʨʠʠ. 

ʆʜʥʘʢʦ ʠʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʠʟʤʝʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʠʩʪʝʤʦʡ ʮʝʥʥʦʩʪʝʡ ʠ ʦʙʨʘ-

ʟʦʤ ʞʠʟʥʠ ʙʨʠʪʘʥʩʢʦʡ ʵʣʠʪʳ, ʢʦʪʦʨʳʝ ʧʦʚʣʠʷʣʠ ʥʘ ʜʘʣʴ-

ʥʝʡʰʠʡ ʭʦʜ ʨʘʟʚʠʪʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʯʪʦ ʦʙʫʩʣʘʚ-

ʣʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʂ ʤʦʤʝʥʪʫ ʚʩʪʫʧʣʝʥʠʷ ʢʦʨʦʣʝʚʳ ɺʠʢʪʦʨʠʠ ʥʘ ʧʨʝʩʪʦʣ 

ʚ 1837 ʛʦʜʫ ʩʦʩʪʘʚ ʙʨʠʪʘʥʩʢʦʡ ʵʣʠʪʳ ʙʳʣ ʢʨʘʡʥʝ ʥʝʦʜʥʦ-

ʨʦʜʥʳʤ. ʊʨʘʜʠʮʠʦʥʥʦ ʝʝ ʦʩʥʦʚʦʡ ʷʚʣʷʣʘʩʴ ʘʨʠʩʪʦʢʨʘʪʠʷ, 

ʢʦʪʦʨʘʷ ʧʦʜʨʘʟʜʝʣʷʣʘʩʴ ʥʘ ʚʳʩʰʫʶ ʠ ʥʠʟʰʫʶ. ɺʳʩʰʘʷ 

ʘʨʠʩʪʦʢʨʘʪʠʷ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʠʪʫʣʦʚʘʥʥʳʤʠ ʜʚʦʨʷʥʘ-

ʤʠ, ʚʣʘʜʝʚʰʠʤʠ ʢʨʫʧʥʳʤʠ ʟʝʤʝʣʴʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ, ʧʵ-

ʨʘʤʠ. ʅʠʟʰʫʶ ʘʨʠʩʪʦʢʨʘʪʠʶ ʦʣʠʮʝʪʚʦʨʷʣʠ ʩʦʙʦʡ ʜʞʝʥʪʨʠ 

- ʤʝʣʢʦʧʦʤʝʩʪʥʳʝ ʜʚʦʨʷʥʝ, ʚʣʘʜʝʚʰʠʝ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨ-

ʤʘʤʠ ʢʘʧʠʪʘʣʘ [4,ʉ.7]. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʚ ʩʨʝʜʠʥʝ XIX  ʚʝʢʘ, ʚ ʩʚʷʟʠ ʩ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʝʡ ʠ ʙʫʨʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟ-

ʚʠʪʠʝʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ, ʥʘʠʙʦʣʝʝ ʷʨʢʠʝ, ʫʩʧʝʰʥʳʝ ʠ ʪʘʣʘʥʪʣʠʚʳʝ 

ʠʟ ʢʦʪʦʨʳʭ ʥʘʨʷʜʫ ʩ ʘʨʠʩʪʦʢʨʘʪʠʝʡ ʚʭʦʜʠʣʠ ʚ ʩʦʩʪʘʚ ʧʦʣʠ-

ʪʠʯʝʩʢʠʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠ ʪʚʦʨʯʝʩʢʦʡ 

ʵʣʠʪʳ.   

ʅʘ ʨʫʙʝʞʝ XIX -XX ʚʚ. ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʨʦʠʩʭʦʜʷʪ 

ʜʚʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʨʦʮʝʩʩʘ: çʘʨʠʩʪʦʢʨʘ-

ʪʠʟʘʮʠʠ ʙʫʨʞʫʘʟʠʠè ʠ çʦʙʫʨʞʫʘʟʠʚʘʥʠʠ ʘʨʠʩʪʦʢʨʘʪʠʠè 

[3]. ʕʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʘʨʠʩʪʦʢʨʘʪʠʷ ʘʢʪʠʚʥʦ 

ʫʩʚʘʠʚʘʣʘ ʮʝʥʥʦʩʪʠ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ, ʚʳʩʰʠʝ ʩʣʦʠ ʢʦʪʦʨʦ-

ʛʦ, ʥʘʧʨʦʪʠʚ, ʩʪʨʝʤʠʣʠʩʴ ʧʦʜʨʘʞʘʪʴ ʜʚʦʨʷʥʩʢʦʤʫ ʦʙʨʘʟʫ 

ʞʠʟʥʠ. 

ʉʨʝʜʠ ʮʝʥʥʦʩʪʝʡ, ʛʦʩʧʦʜʩʪʚʦʚʘʚʰʠʭ ʚ ʚʠʢʪʦʨʠʘʥʩʢʫʶ 

ʵʧʦʭʫ, ʧʨʝʦʙʣʘʜʘʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʱʘʥʩʢʠʝ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʙʳʣʠ: ʤʦʨʘʣʴ, ʥʨʘʚʩʪʚʝʥʥʦʩʪʴ, ʨʝʩʧʝʢʪʘʙʝʣʴ-

ʥʦʩʪʴ, ʪʨʫʜʦʣʶʙʠʝ ʠ ʙʣʘʛʦʧʨʠʩʪʦʡʥʦʩʪʴ. ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ 
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ʧʨʠʯʠʥʝ ʠ ʢʦʨʦʣʝʚʫ ɺʠʢʪʦʨʠʶ, ʢʦʪʦʨʘʷ ʩʚʦʠʤ ʦʙʨʘʟʦʤ 

ʞʠʟʥʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʜʘʥʥʳʤ ʫʙʝʞʜʝ-

ʥʠʝʤ, ʧʦʨʦʡ ʥʘʟʳʚʘʣʠ çʬʠʛʫʨʦʡ ʤʝʱʘʥʩʢʦʡ ʠ ʟʘʫʨʷʜʥʦʡè 

[1].  

ɺʠʢʪʦʨʠʘʥʩʢʘʷ ʵʧʦʭʘ ʦʢʦʥʯʠʣʘʩʴ ʚʤʝʩʪʝ ʩʦ ʩʤʝʨʪʴʶ 

ʢʦʨʦʣʝʚʳ ɺʠʢʪʦʨʠʠ ʠ ʚʩʪʫʧʣʝʥʠʝʤ ʥʘ ʧʨʝʩʪʦʣ ʝʝ ʩʳʥʘ, ʢʦ-

ʨʦʥʦʚʘʚʰʠʤʩʷ ʧʦʜ ʠʤʝʥʝʤ ʕʜʫʘʨʜʘ VII. ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʨʦ-

ʛʦʝ ʚʦʩʧʠʪʘʥʠʝ, ʞʝʩʪʢʫʶ ʜʠʩʮʠʧʣʠʥʫ ʠ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥ-

ʪʨʦʣʴ, ʧʨʠʥʮ ɸʣʴʙʝʨʪ ʚʳʨʦʩ ʯʝʣʦʚʝʢʦʤ, ʨʘʟʜʝʣʷʚʰʠʤ ʚʦ 

ʤʥʦʛʦʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʚʦʠʤ ʨʦʜʠʪʝʣʷʤ ʮʝʥʥʦʩʪʠ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ɺʠʢʪʦʨʠʠ, ʢʦʪʦʨʘʷ ʥʝ ʠʤʝʣʘ ʧʨʠʚʳʯʢʠ 

ʦʢʨʫʞʘʪʴ ʩʝʙʷ ʣʶʜʴʤʠ, ʚʳʰʝʜʰʠʤʠ ʠʟ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ, ʠ 

ʦʪʥʦʩʠʣʘʩʴ ʢ ʥʠʤ ʩ ʜʦʣʝʡ ʚʳʩʦʢʦʤʝʨʠʷ [2,ʉ.15], ʕʜʫʘʨʜ 

ʛʦʨʘʟʜʦ ʯʘʱʝ ʧʨʠʙʣʠʞʘʣ ʢ ʩʝʙʝ ʣʶʜʝʡ ʥʝʘʨʠʩʪʦʢʨʘʪʠʯʝ-

ʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʚ ʦʙʱʝʥʠʠ ʩ ʥʠʤʠ ʦʪʣʠʯʘʣʩʷ ʧʨʦ-

ʩʪʦʪʦʡ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʩʥʦʙʠʟʤʘ [6,ʉ.76]. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʕʜʫʘʨʜʘ ʚʦ ʤʥʦʛʦʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʜʝʤʦʢʨʘʪʠʟʘʮʠʠ ʚ ʩʦʮʠ-

ʘʣʴʥʦʡ ʩʬʝʨʝ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʣ ʪʝʤʧʳ ʠʥʪʝʛʨʘʮʠʠ ʩʨʝʜ-

ʥʝʛʦ ʢʣʘʩʩʘ ʚ ʚʳʩʰʝʝ ʦʙʱʝʩʪʚʦ. 

ʉʦʚʝʨʰʝʥʥʦ ʠʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʨʝʜʠ ʙʨʠʪʘʥʩʢʦʡ 

ʵʣʠʪʳ ʥʘʯʠʥʘʝʪ ʩʢʣʘʜʳʚʘʪʴʩʷ ʦ ʙʨʘʢʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ ʦʥ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʦʜʦʣʞʘʝʪ ʠʛʨʘʪʴ ʟʥʘ-

ʯʠʪʝʣʴʥʫʶ ʨʦʣʴ, ʦʪʥʦʰʝʥʠʝ ʢ ʥʝʤʫ ʤʝʥʷʝʪʩʷ. ɽʩʣʠ ʧʨʝʞʜʝ 

ʙʨʘʢ ʧʨʝʜʩʪʘʚʣʷʣʩʷ ʩʚʷʱʝʥʥʳʤ ʩʦʶʟʦʤ ʤʫʞʯʠʥʳ ʠ ʞʝʥ-

ʱʠʥʳ, ʘ ʠʟʤʝʥʘ ʩʯʠʪʘʣʘʩʴ ʩʪʨʘʰʥʳʤ ʛʨʝʭʦʤ, ʪʦ ʚʩʪʫʧʣʝ-

ʥʠʝʤ ʥʘ ʧʨʝʩʪʦʣ ʕʜʫʘʨʜʘ VII, ʢʦʪʦʨʳʡ ʚ ʯʠʩʣʝ ʬʘʚʦʨʠʪʦʢ 

ʠʤʝʣ ʧʝʨʚʳʭ ʢʨʘʩʘʚʠʮ ɽʚʨʦʧʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʩʪʘʚʘʣʩʷ ʟʘ-

ʙʦʪʣʠʚʳʤ ʤʫʞʝʤ ʠ ʦʪʮʦʤ ʜʣʷ ʩʚʦʠʭ ʜʝʪʝʡ, ʤʥʝʥʠʝ ʦ ʥʝʤ 

ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʠʥʘʝʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ.  

ʉʚʦʠʤ ʧʨʠʤʝʨʦʤ ʕʜʫʘʨʜ ʪʘʢʞʝ ʚʦ ʤʥʦʛʦʤ ʤʝʥʷʝʪ ʦʪ-

ʥʦʰʝʥʠʝ ʢ ʦʙʨʘʟʫ ʞʠʟʥʠ ʠ ʝʝ ʬʠʣʦʩʦʬʠʠ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚ 

ʚʠʢʪʦʨʠʘʥʩʢʫʶ ʵʧʦʭʫ ʩʯʠʪʘʣʦʩʴ ʧʨʘʚʠʣʴʥʳʤ ʞʠʪʴ ʨʘʜʠ 

ʩʦʙʩʪʚʝʥʥʦʡ ʩʝʤʴʠ ʠ ʜʝʪʝʡ, ʟʘʙʦʪʷʩʴ ʦʙ ʠʭ ʙʣʘʛʦʧʦʣʫʯʠʠ, 

ʪʦ ʕʜʫʘʨʜ ʥʘʯʠʥʘʝʪ ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʚ ʦʙʱʝʩʪʚʝ ʥʦʚʦʝ ʧʦʚʝ-
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ʜʝʥʠʝ ʩʦʟʚʫʯʥʦʝ ʩ ʠʜʝʷʤʠ ʛʝʜʦʥʠʟʤʘ, ʢʦʪʦʨʳʝ ʛʣʘʩʷʪ, ʯʪʦ 

ʢʣʶʯʝʚʘʷ ʮʝʣʴ ʞʠʟʥʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʩʪʠʞʝʥʠʠ ʫʜʦʚʦʣʴ-

ʩʪʚʠʷ ʠ ʨʘʜʦʩʪʠ [2,ʉ.8]. ʅʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚʳʭʦʜʠʪ ʩʘʤ ʯʝ-

ʣʦʚʝʢ ʠ ʝʛʦ ʣʠʯʥʦʝ ʩʯʘʩʪʴʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩ ʥʘʯʘʣʦʤ ʥʦʚʦʛʦ ʮʘʨʩʪʚʠʷ ʩʨʝʜʠ ʙʨʠʪʘʥ-

ʩʢʦʡ ʵʣʠʪʳ ʚʠʢʪʦʨʠʘʥʩʢʦʝ ʭʘʥʞʝʩʪʚʦ ʠ ʣʠʮʝʤʝʨʠʝ ʥʘʯʠʥʘ-

ʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʤʘʩʩʦʚʦʤʫ ʦʩʫʞʜʝʥʠʶ. ʆʜʠʥ ʠʟ ʝʝ ʷʨʯʘʡ-

ʰʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ɹʝʨʥʘʨʜ ʐʦʫ ʫʩʪʘʤʠ ʦʜʥʦʛʦ ʠʟ ʛʝʨʦʝʚ 

ʧʨʦʠʟʥʦʩʠʪ: çʜʦʣʦʡ ʚʠʢʪʦʨʠʘʥʩʢʦʝ ʣʠʮʝʤʝʨʠʝè [5,ʉ.188].   

ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚʘʞʥʦ ʩʜʝʣʘʪʴ ʘʢʮʝʥʪ, ʯʪʦ 

ʥʘʩʪʫʧʣʝʥʠʝ ʥʦʚʦʡ ʵʧʦʭʠ ʥʝ ʦʟʥʘʯʘʣʦ ʧʦʣʥʳʡ ʦʪʢʘʟ ʦʪ 

ʮʝʥʥʦʩʪʝʡ ʧʨʝʜʳʜʫʱʝʡ, ʘ ʣʠʰʴ ʝʝ ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʚʦ ʛʣʘ-

ʚʝ ʢʦʪʦʨʦʡ ʩʪʦʷʣ ʢʦʨʦʣʴ ʕʜʫʘʨʜ  VII. 

ʇʝʨʠʦʜ ʝʛʦ ʮʘʨʩʪʚʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʢʦʨʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ ʚ ʚʳʩʰʝʝ ʦʙʱʝʩʪʚʦ, 

ʯʪʦ ʜʘʚʘʣʦ ʧʨʘʚʦ ʚʳʜʘʶʱʠʤʩʷ ʣʶʜʷʤ, ʥʝ ʠʤʝʶʱʠʤ ʙʣʘʛʦ-

ʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʟʘʥʷʪʴ ʜʦʩʪʦʡʥʦʝ ʤʝʩʪʦ ʚ ʩʦʩʪʘʚʝ 

ʙʨʠʪʘʥʩʢʦʡ ʵʣʠʪʳ ʠ ʧʨʦʷʚʠʪʴ ʩʚʦʠ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʪʘʣʘʥʪʳ. 

ɺʟʦʡʜʷ ʥʘ ʧʨʝʩʪʦʣ, ʕʜʫʘʨʜ VII  ʥʝ ʦʪʢʘʟʳʚʘʣʩʷ ʦʪ ʪʨʘʜʠʮʠ-

ʦʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʚʠʢʪʦʨʠʘʥʩʢʦʡ ʵʧʦʭʠ, ʦʜʥʘʢʦ ʩʚʦʠʤ 

ʧʨʠʤʝʨʦʤ ʠ ʦʙʨʘʟʦʤ ʞʠʟʥʠ ʚʦ ʤʥʦʛʦʤ ʧʦʚʣʠʷʣ ʥʘ ʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʢʨʘʱʝʥʠʶ ʚ ʦʙʱʝ-

ʩʪʚʝ ʫʨʦʚʥʷ ʭʘʥʞʝʩʪʚʘ ʠ ʣʠʮʝʤʝʨʠʷ. ʕʧʦʭʘ ʝʛʦ ʮʘʨʩʪʚʦʚʘ-

ʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʥʝʙʦʣʴʰʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, 

ʩʫʤʝʣʘ ʦʩʪʘʚʠʪʴ ʷʨʢʠʡ ʩʣʝʜ ʚ ʘʥʛʣʠʡʩʢʦʡ ʠʩʪʦʨʠʠ ʠ ʧʦ-

ʚʣʠʷʪʴ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʙʨʠʪʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʘʬʬʠʢʩʦʚ ʚ ʩʣʦʚʘʭ 

ʤʝʜʠʮʠʥʩʢʦʡ ʪʝʤʘʪʠʢʠ ʚ ʪʨʸʭ ʷʟʳʢʘʭ: ʨʫʩʩʢʦʤ, ʣʘʪʠʥʩʢʦʤ ʠ 
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Abstract. The article is devoted to the study of affixes in medical 

words in three languages: Russian, Latin and Persian. The conclusion is 
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made about the prevalence of diminutive derivative words-terms in the 

Russian language, the dominance of their meaning of similarity and the loss 

of the emotional affectionate component. 

Key words: medical terms, affixes, Russian language, Latin language, 

Persian language. 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʙʫʜʫʱʠʡ ʚʨʘʯ ʜʦʣʞʝʥ ʧʨʝʞʜʝ ʚʩʝʛʦ ʭʦʨʦʰʦ 

ʟʥʘʪʴ ʘʥʘʪʦʤʠʶ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʫʶ ʧʨʝʧʦʜʘʶʪ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. ʀʥʦʩʪʨʘʥʥʳʡ ʩʪʫʜʝʥʪ ʚ ʨʦʩʩʠʡʩʢʦʤ 

ʚʫʟʝ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʦʚʳʭ ʩʣʦʚ-

ʥʘʟʚʘʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʩʪʨʦʝʥʠʝ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. 

ʇʨʠʭʦʜʠʪʩʷ ʜʦʛʘʜʳʚʘʪʴʩʷ, ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʣʦʚʦ, 

ʚʥʠʤʘʪʝʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʷ ʝʛʦ ʮʝʥʪʨ, ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʫʶ ʷʟʳʢʦʚʫʶ ʠʥʪʫʠʮʠʶ [3].  

ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʪʝʨʤʠʥʦʚ ʨʫʩʩʢʦʛʦ ʠ ʧʝʨʩʠʜʩʢʦʛʦ ʷʟʳʢʦʚ ï ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʠʟ 

ʣʘʪʠʥʩʢʦʛʦ. ʅʘʧʨʠʤʝʨ, ʣʘʪʠʥʩʢʦʝ ʩʣʦʚʦ bronchi ʜʘʣʦ ʚ ʨʫʩʩʢʦʤ 

ʷʟʳʢʝ ʙʨʦʥʭʠ ʠ ʚ ʧʝʨʩʠʜʩʢʦʤ ʷʟʳʢʝϝк ЄжмϼϠ 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʣʘʪʳʥʴ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ çʤʝʨʪʚʳʤè ʷʟʳʢʦʤ, ʜʣʷ ʤʝʜʠʢʦʚ ʵʪʦʪ ʷʟʳʢ 

ʷʚʣʷʝʪʩʷ ʞʠʚʳʤ ʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʟʥʘʥʠʝ ʣʘʪʳʥʠ ʧʦʟʚʦʣʷʝʪ ʚʨʘʯʘʤ ʨʘʟʥʳʭ 

ʩʪʨʘʥ ʤʠʨʘ ʨʘʟʥʳʭ ʷʟʳʢʦʚ ʠ ʢʫʣʴʪʫʨ ʭʦʨʦʰʦ ʧʦʥʠʤʘʪʴ ʜʨʫʛ 

ʜʨʫʛʘ. 

ʉʨʘʚʥʠʤ 

ʣʘʪʠʥʩʢʦʝ ʩʣʦʚʦ 

 

ʧʝʨʩʠʜʩʢʦʝ ʩʣʦʚʦ ʨʫʩʩʢʦʝ ʩʣʦʚʦ 

ligament cruciate 

posterior 

АϝϠϼ ͼϡуЯЊ 

ͼУЯ϶ 

 

ʟʘʜʥʷʷ 

ʢʨʝʩʪʦʦʙʨʘʟʥʘʷ 

ʩʚʷʟʢʘ 

cerebellum 

 

йͨϷв 

 

ʤʦʟʞʝʯʦʢ 

vena ʩava superior ϼͯϾ ϽͯкϝуЂ 

етϽϠϾ 

ʚʝʨʭʥʷʷ ʧʦʣʘʷ 

ʚʝʥʘ 

 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʨʫʩʩʢʠʡ ʷʟʳʢ ʦʯʝʥʴ ʙʦʛʘʪ ʩʫʬʬʠʢʩʘʣʴʥʳʤʠ 

ʧʨʦʠʟʚʦʜʥʳʤʠ ʦʙʱʝʫʧʦʪʨʝʙʠʪʝʣʴʥʳʭ ʩʣʦʚ. ɺ ʦʙʠʭʦʜʥʦ-
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ʙʳʪʦʚʦʤ ʦʙʱʝʥʠʠ ʨʫʩʩʢʠʝ ʣʶʜʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʩʣʦʚʘ, 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʫʤʝʥʴʰʠʪʝʣʴʥʦ-ʣʘʩʢʘʪʝʣʴʥʳʭ 

ʩʫʬʬʠʢʩʦʚ: ʛʦʚʦʨʷʪ ʚʤʝʩʪʦ ʢʥʠʛʘ ï ʢʥʠʞʢʘ, ʜʚʝʨʴ ï ʜʚʝʨʢʘ, 

ʦʢʥʦ ï ʦʢʦʰʢʦ, ʜʦʯʴ ï ʜʦʯʢʘ ʠ ʪ.ʧ. 

ʄʳ ʟʘʤʝʪʠʣʠ, ʯʪʦ ʫʤʝʥʴʰʠʪʝʣʴʥʳʡ ʩʫʬʬʠʢʩ -ʢ- ʦʯʝʥʴ 

ʧʦʧʫʣʷʨʝʥ ʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʤʝʜʠʮʠʥʳ, 

ʙʠʦʣʦʛʠʠ ʠ ʘʥʘʪʦʤʠʠ [2], ʦ ʯʸʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʨʠʤʝʨʳ ʚ 

ʪʘʙʣʠʮʝ ʚʳʰʝ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʨʫʛʠʝ, ʚʟʷʪʳʝ ʥʘʤʠ ʠʟ 

ʚʫʟʦʚʩʢʠʭ ʫʯʝʙʥʠʢʦʚ: ʛʦʣʦʚʢʘ (ʦʪ ʛʦʣʦʚʘ) ʨʝʙʨʘ, ʩʫʩʪʘʚʥʘʷ ʷʤʢʘ 

(ʦʪ ʷʤʘ), ʰʝʡʢʘ (ʦʪ hʝʷ) ʢʦʩʪʠ, ʙʫʛʦʨʦʢ (ʦʪ ʙʫʛʦʨ) ʟʘʜʥʝʡ ʯʘʩʪʠ 

ʨʝʙʨʘ, ʙʨʶʰʢʦ (ʦʪ ʙʨʶʭʦ) ʤʳʰʮʳ. ʉʨʝʜʠ ʨʫʩʩʢʠʭ ʥʘʟʚʘʥʠʡ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʣʝʪʦʢ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʦʚʘ, 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʫʤʝʥʴʰʠʪʝʣʴʥʳʭ 

ʩʫʬʬʠʢʩʦʚ: ʞʛʫʪʠʢ (ʩʫʬʬʠʢʩ ïʠʢ-), ʷʜʨʳʰʢʦ (ʩʫʬʬʠʢʩ ïr ʰʢ-) 

ʠ ʪ.ʧ.  

ʄʥʦʛʠʝ ʠʟ ʧʦʜʦʙʥʳʭ ʨʫʩʩʢʠʭ ʩʣʦʚ-ʪʝʨʤʠʥʦʚ ʠʤʝʶʪ 

ʵʢʚʠʚʘʣʝʥʪʳ ʚ ʣʘʪʠʥʩʢʦʤ ʷʟʳʢʝ. ɺ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʪʳʥʠ ʯʘʩʪʦ 

ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʤʠʥʦʚ ʫʤʝʥʴʰʠʪʝʣʴʥʳʝ 

ʩʫʬʬʠʢʩʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʭ, ʢʦʪʦʨʳʝ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʥʝʩʫʪ ʥʠʢʘʢʦʡ ʵʤʦʮʠʦʥʘʣʴʥʦʡ (ʣʘʩʢʘʪʝʣʴʥʦʡ) 

ʦʢʨʘʩʢʠ ʠ ʦʙʦʟʥʘʯʘʶʪ ʩʪʨʦʛʦ ʥʘʫʯʥʳʝ ʧʦʥʷʪʠʷ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ 

ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʝ ʚʪʦʨʦʛʦ ʩʢʣʦʥʝʥʠʷ: gemma, çʧʦʯʢʘè ï 

gemmȌla, çʧʦʯʝʯʢʘè; gallina, çʢʫʨʠʮʘè ï gallinȌla, çʢʫʨʦʯʢʘè; 

bulbus, çʣʫʢʦʚʠʮʘè ï bulbȌlus, çʣʫʢʦʚʠʯʢʘè; granum, çʟʝʨʥʦè ï 

granȌlum, çʟʝʨʥʳʰʢʦè; bractea, çʧʨʠʮʚʝʪʥʠʢè ï bracteȀla, 

çʧʨʠʮʚʝʪʥʠʯʝʢè; gladius, çʤʝʯ, ʰʧʘʛʘè ï gladiȀlus, çʤʘʣʝʥʴʢʠʡ 

ʤʝʯè, (çʛʣʘʜʠʦʣʫʩè); folium, çʣʠʩʪè ï foliȀlum, çʣʠʩʪʦʯʝʢè ʠ ʪ.ʧ. 

ɺ ʧʝʨʩʠʜʩʢʦʤ ʷʟʳʢʝ ʪʘʢʠʭ ʫʤʝʥʴʰʠʪʝʣʴʥʳʭ ʘʬʬʠʢʩʦʚ ʠʤʸʥ 

ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʭ ʤʘʣʦ, ʠ ʦʥʠ ʥʝ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ [4]. 

ʅʘʧʨʠʤʝʨ, ʢ ʠʤʝʥʘʤ ʣʶʜʝʡ ʤʦʞʝʪ ʧʨʠʩʦʝʜʠʥʷʪʴʩʷ 

ʫʤʝʥʴʰʠʪʝʣʴʥʦ-ʣʘʩʢʘʪʝʣʴʥʳʡ ʘʬʬʠʢʩ м . ʆʥ ʧʨʠʟʚʘʥ 

ʧʦʢʘʟʳʚʘʪʴ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʫʰʝʚʥʫʶ ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʢ 

ʯʝʣʦʚʝʢʫ, ʜʨʫʞʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʤʘʪʝʨʠʥʩʢʫʶ ʣʶʙʦʚʴ ʢ 

ʨʝʙʸʥʢʫ, ʥʘʧʨʠʤʝʨ, ʄʘʭʷʨ ï ʄʘʭʠ. ʀʣʠ: ʕʩʠ ʧʨʦʩʪʫʜʠʣʩʷ  ͼЂϜ
ϸϼм϶ ϝвϼЂ. ɸʬʬʠʢʩ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʧʝʨʚʦʤʫ ʩʣʦʛʫ ʚ ʩʣʦʚʝ ʠ 

ʥʝʩʸʪ ʟʥʘʯʝʥʠʝ ʣʘʩʢʘʪʝʣʴʥʦʩʪʠ. ʇʦʭʦʞʝ ʥʘ ʨʫʩʩʢʦʝ ɺʠʢʪʦʨ ï 

ɺʠʪʷ [1, C.429]. 
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ɺ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʤʝʜʠʮʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʜʨʫʛʠʝ 

ʩʫʬʬʠʢʩʳ: ʥʝʢʦʪʦʨʳʝ ʧʨʠʣʘʛʘʪʝʣʴʥʳʝ-ʪʝʨʤʠʥʳ ʤʝʜʠʮʠʥʩʢʦʡ 

ʪʝʤʘʪʠʢʠ ʦʙʨʘʟʫʶʪʩʷ ʦʪ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʭ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʳʭ 

ʩʫʬʬʠʢʩʦʚ, ʥʘʧʨʠʤʝʨ, -ʠʩʪ- ʨʝʙʨʠʩʪʳʡ; -ʪʝʣʴ- ʧʠʪʘʪʝʣʴʥʳʡ; -

ʘʪ- / -ʯʘʪ- ʠ ʥʝʩʫʪ ʟʥʘʯʝʥʠʝ çʧʦʭʦʞè: ʨʝʰʸʪʯʘʪʘʷ (ʢʘʢ 

ʨʝʰʸʪʢʘ) ʢʦʩʪʴ, ʛʫʙʯʘʪʦʝ (ʢʘʢ ʛʫʙʢʘ) ʚʝʱʝʩʪʚʦ ʢʦʩʪʠ, 

ʧʣʘʩʪʠʥʯʘʪʘʷ (ʢʘʢ ʧʣʘʩʪʠʥʢʘ) ʩʪʨʫʢʪʫʨʘ ʠ ʜʨ.  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʫʤʝʥʴʰʠʪʝʣʴʥʦ-ʣʘʩʢʘʪʝʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 

ʠʤʝʥʘ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʝ, ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ, ʪʦʞʝ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʙʲʝʢʪ ʢʘʢ ʧʦʭʦʞʠʡ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʥʘ 

ʦʙʲʝʢʪ, ʥʘʟʚʘʥʥʳʡ ʧʨʦʠʟʚʦʜʷʱʠʤ ʩʣʦʚʦʤ, ʥʦ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ 

ʝʛʦ ʨʘʟʤʝʨʦʤ, ʦʥʠ ʫʪʨʘʯʠʚʘʶʪ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ 

ʣʘʩʢʘʪʝʣʴʥʦʩʪʠ, ʩʦʭʨʘʥʷʷ ʟʥʘʯʝʥʠʝ ʫʤʝʥʴʰʠʪʝʣʴʥʦʩʪʠ. ʇʨʠ 

ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʧʦʭʦʞʝʩʪʠ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ, ʩʪʘʥʦʚʠʪʩʷ 

ʜʦʤʠʥʠʨʫʶʱʠʤ ʫ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʫʩʩʢʠʭ ʩʣʦʚ-ʪʝʨʤʠʥʦʚ 

ʤʝʜʠʮʠʥʩʢʦʡ ʩʬʝʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʩʨʝʜʠ 

ʩʫʬʬʠʢʩʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʤʝʜʠʮʠʥʳ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʝ ʩ ʫʤʝʥʴʰʠʪʝʣʴʥʦ-

ʣʘʩʢʘʪʝʣʴʥʳʤʠ ʩʫʬʬʠʢʩʘʤʠ, ʢʘʢ ʠ ʚ ʣʘʪʠʥʩʢʦʤ ʷʟʳʢʝ (ʜʣʷ 

ʧʝʨʩʠʜʩʢʦʛʦ ʪʘʢʦʝ ʷʟʳʢʦʚʦʝ ʷʚʣʝʥʠʝ ʥʝ ʭʘʨʘʢʪʝʨʥʦ). ʀ ʪʘʢ ʞʝ, 

ʢʘʢ ʠ ʚ ʣʘʪʠʥʩʢʦʤ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʥʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʘʢ 

ʥʘʫʯʥʳʝ ʧʦʥʷʪʠʷ, ʧʦʪʝʨʷʚ ʩʚʦʸ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʣʘʩʢʘʪʝʣʴʥʦʩʪʠ.  
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʳʷʚʣʝʥʠʶ ʩʧʦʩʦʙʦʚ ʧʝʨʝʚʦʜʘ ʥʘ 

ʨʫʩʩʢʠʡ ʷʟʳʢ ʘʥʛʣʠʡʩʢʠʭ ʫʩʪʦʡʯʠʚʳʭ ʦʙʦʨʦʪʦʚ ʩ ʢʦʤʧʦʥʝʥʪʦʤ-

ʘʥʪʨʦʧʦʥʠʤʦʤ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ 
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ʫʩʪʦʡʯʠʚʳʭ ʦʙʦʨʦʪʦʚ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʷʟʳʢʘ, ʥʦ ʠ ʩʧʝʮʠʬʠʢʦʡ ʠʤʝʥʠ 

ʩʦʙʩʪʚʝʥʥʦʛʦ, ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʪʨʫʜʥʦʩʪʠ ʧʝʨʝʚʦʜʘ. 
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ʌʨʘʟʝʦʣʦʛʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʠʩʪʦʨʠʝʡ, ʢʫʣʴʪʫʨʦʡ, 

ʪʨʘʜʠʮʠʷʤʠ ʠ ʤʝʥʪʘʣʠʪʝʪʦʤ ʥʘʨʦʜʘ. ʕʪʘ ʩʚʷʟʴ ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮʘʭ ʩ ʢʦʤʧʦʥʝʥʪʦʤ-

ʘʥʪʨʦʧʦʥʠʤʦʤ, ʧʦʵʪʦʤʫ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ 

ʧʣʘʥʝ ʚʳʷʚʣʝʥʠʷ çʥʝ ʪʦʣʴʢʦ ʤʝʞʲʷʟʳʢʦʚʦʛʦ ʩʭʦʜʩʪʚʘ ʠ 

ʨʘʟʣʠʯʠʷ, ʥʦ ʠ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʠʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʜʫʭʦʚʥʳʭ 

ʮʝʥʥʦʩʪʝʡè [5, ʩ. 76]. ʋʩʪʦʡʯʠʚʳʝ ʦʙʦʨʦʪʳ ʩ ʢʦʤʧʦʥʝʥʪʦʤ-

ʘʥʪʨʦʧʦʥʠʤʦʤ ʧʦʟʚʦʣʷʶʪ ʚʦʩʩʦʟʜʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʙʘʟʦʚʳʭ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʮʝʥʥʦʩʪʷʭ, ʦ ʤʝʩʪʝ ʯʝʣʦʚʝʢʘ ʚ ʵʪʦʤ ʤʠʨʝ, ʦʪʨʘʞʘʷ 

ʩʚʦʝʦʙʨʘʟʠʝ ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ ʥʘʮʠʦʥʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ 

ʤʝʥʪʘʣʠʪʝʪʘ.  

ʃʠʯʥʦʝ ʠʤʷ ʯʝʣʦʚʝʢʘ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʣʶʙʦʛʦ ʥʘʨʦʜʘ 

ʧʨʝʙʳʚʘʝʪ ʚ ʦʩʦʙʦʤ ʢʫʣʴʪʫʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʝʨʝʚʦʜ 

ʫʩʪʦʡʯʠʚʳʭ ʦʙʦʨʦʪʦʚ ʩ ʢʦʤʧʦʥʝʥʪʦʤ-ʘʥʪʨʦʧʦʥʠʤʦʤ ʷʚʣʷʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʟʘʥʠʤʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʜʥʠʭ 

ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʩʭʦʞʠʝ ʠ ʜʦʩʪʫʧʥʳʝ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʨʫʩʩʢʦʤʫ ʯʝʣʦʚʝʢʫ, ʥʦ ʠ ʧʨʦʮʝʩʩʦʤ, ʪʨʝʙʫʶʱʠʤ 

ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʚʦʜʦʚʝʜʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ 

ʢʫʣʴʪʫʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ.  

ʎʝʣʴʶ ʧʨʦʚʦʜʠʤʦʛʦ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʝʨʝʚʦʜʘ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʘʥʛʣʠʡʩʢʠʭ ʫʩʪʦʡʯʠʚʳʭ 

ʦʙʦʨʦʪʦʚ ʩ ʢʦʤʧʦʥʝʥʪʦʤ-ʘʥʪʨʦʧʦʥʠʤʦʤ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʘ ʢʘʨʪʦʪʝʢʘ, ʥʘʩʯʠʪʳʚʘʶʱʘʷ 154 

ʨʫʩʩʢʠʭ ʠ 162 ʘʥʛʣʠʡʩʢʠʭ ʌɽ ʩ ʢʦʤʧʦʥʝʥʪʦʤ-ʘʥʪʨʦʧʦʥʠʤʦʤ ʠ 

ʩʦʩʪʘʚʣʝʥʥʘʷ ʥʘʤʠ ʧʫʪʸʤ ʚʳʙʦʨʢʠ ʠʟ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʭ 

ʩʣʦʚʘʨʝʡ ʨʫʩʩʢʦʛʦ ʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʦʚ [2; 3].  

ʇʨʦʚʝʜʸʥʥʳʡ ʥʘʤʠ ʘʥʘʣʠʟ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʜʦʩʣʦʚʥʦʤʫ ʧʝʨʝʚʦʜʫ ʧʦʜʜʘʶʪʩʷ ʪʦʣʴʢʦ ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʩ 

ʤʠʬʦʥʠʤʘʤʠ ʠ ʠʟʚʝʩʪʥʳʤʠ ʠʤʝʥʘʤʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʣʠʮ (ʘʚʛʠʝʚʳ 

ʢʦʥʶʰʥʠ ī Augean stable(s); ʧʠʨʨʦʚʘ ʧʦʙʝʜʘ ī Pyrrhic victory; 

Achilles' heel ï ʘʭʠʣʣʝʩʦʚʘ ʧʷʪʘ; Ariadne's thread ï ʥʠʪʴ 

ɸʨʠʘʜʥʳ), ʧʠʩʘʪʝʣʝʡ ʠ ʛʝʨʦʝʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ 

(Homeric laughter ī ʛʦʤʝʨʠʯʝʩʢʠʡ ʭʦʭʦʪ; Aesopian language ï 

ʵʟʦʧʦʚ ʷʟʳʢ). ʊʘʢʠʝ ʦʙʦʨʦʪʳ ʚ ʩʠʣʫ ʠʭ ʘʥʪʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʜʨʫʛʠʭ ʷʟʳʢʘʭ 

ʣʝʛʢʦ ʧʝʨʝʚʦʜʷʪʩʷ. ʅʝʩʣʫʯʘʡʥʦ ʩʨʝʜʠ ʤʝʞʲʷʟʳʢʦʚʳʭ 

ʦʥʦʤʘʩʪʠʯʝʩʢʠʭ ʧʘʨʘʣʣʝʣʝʡ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʦʨʦʪʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʙʠʙʣʝʡʩʢʠʤʠ ʤʦʪʠʚʘʤʠ [4, ʩ. 57].  

ɼʦʩʣʦʚʥʳʡ ʧʝʨʝʚʦʜ, ʘ ʪʘʢʞʝ ʧʝʨʝʚʦʜ ʫʩʪʦʡʯʠʚʳʭ ʦʙʦʨʦʪʦʚ 

ʧʫʪʸʤ ʧʦʜʙʦʨʘ ʘʥʘʣʦʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʫʜʘʯʥʳʤ, ʝʩʣʠ ʯʠʪʘʪʝʣʠ 

ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʥʠʷ ʦʙ ʠʩʪʦʨʠʠ, ʢʫʣʴʪʫʨʝ ʠ ʪʨʘʜʠʮʠʷʭ 

ʩʪʨʘʥʳ ʠ ʫ ʥʠʭ ʥʝ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤ ʧʨʠ ʪʦʣʢʦʚʘʥʠʠ 

ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʜʦʩʣʦʚʥʳʡ ʧʝʨʝʚʦʜ 

ʜʦʣʞʝʥ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʨʘʟʲʷʩʥʝʥʠʷʤʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ 

ʧʦʜʪʝʢʩʪʘ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ.  

ʌʨʘʟʝʦʣʦʛʠʟʤʳ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʣʦʚʥʦ ʧʝʨʝʚʝʩʪʠ, 

ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʣʝʢʩʠʯʝʩʢʠ ʩʭʦʞʠʭ 

ʬʨʘʟʝʦʣʦʛʠʟʤʦʚ ʥʘ ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʪʘʢʦʡ ʞʝ 

ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʚ ʠʩʭʦʜʥʦʤ ʚʳʩʢʘʟʳʚʘʥʠʠ. ʂ ʪʘʢʦʤʫ 

ʩʧʦʩʦʙʫ ʧʝʨʝʜʘʯʠ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠʙʝʛʘʶʪ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʨʫʩʩʢʠʝ ʘʥʘʣʦʛʠ ʠʤʝʶʪ ʷʨʢʠʡ ʩʦʮʠʘʣʴʥʦ-

ʢʫʣʴʪʫʨʥʳʡ ʬʦʥ ʠ ʥʝ ʧʦʜʜʘʶʪʩʷ ʧʦʥʠʤʘʥʠʶ ʠʟ-ʟʘ ʨʘʟʣʠʯʠʡ ʚ 

ʩʪʠʣʝ ʤʳʰʣʝʥʠʷ, ʦʙʨʘʟʝ ʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʚ ʦʙʳʯʘʷʭ ʠ 

ʪʨʘʜʠʮʠʷʭ ʦʙʦʠʭ ʥʘʨʦʜʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʟ 16 ʫʩʪʦʡʯʠʚʳʭ 

ʦʙʦʨʦʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʠʤʷ Jack (ɼʞʝʢ), ʨʫʩʩʢʠʡ ʘʥʘʣʦʛ 

ʧʨʠʚʝʜʝʥ ʪʦʣʴʢʦ ʢ 5 ʧʦʩʣʦʚʠʮʘʤ (every Jack has his Gill  ï ʫ 

ʢʘʞʜʦʛʦ ʛʦʣʫʙʢʘ ʩʚʦʷ ʛʦʨʣʠʮʘ; a good Jack makes a good Jill  ï ʫ 

ʭʦʨʦʰʝʛʦ ʤʫʞʘ ʠ ʞʝʥʘ ʭʦʨʦʰʘʷ; Jack is as good as his master ï 

ʨʘʙʦʪʥʠʢ ʥʝ ʭʫʞʝ ʭʦʟʷʠʥʘ; Jack of all trades ï ʤʘʩʪʝʨ ʥʘ ʚʩʝ 

ʨʫʢʠ; Jack of all trades and master of none ï ʟʘ ʚʩʸ ʙʨʘʪʴʩʷ ʠ 
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ʥʠʯʝʛʦ ʪʦʣʢʦʤ ʥʝ ʫʤʝʪʴ), ʘ ʦʩʪʘʣʴʥʳʝ ʌɽ ʧʝʨʝʜʘʥʳ 

ʦʧʠʩʘʪʝʣʴʥʦ (on oneôs Jack Jones ï ʚ ʦʜʠʥʦʯʢʫ, ʚ ʦʜʠʥʦʯʝʩʪʚʝ) 

[2, ʩ. 413ï414]. ʈʫʩʩʢʠʡ ʘʥʘʣʦʛ ʧʦ ʩʚʦʝʤʫ ʟʥʘʯʝʥʠʶ ʘʜʝʢʚʘʪʝʥ 

ʘʥʛʣʠʡʩʢʦʤʫ ʫʩʪʦʡʯʠʚʦʤʫ ʦʙʦʨʦʪʫ, ʥʦ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʝʛʦ ʧʦ ʦʙʨʘʟʥʦʡ ʦʩʥʦʚʝ. ʆʧʠʩʘʪʝʣʴʥʳʡ ʧʝʨʝʚʦʜ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʦʪʩʫʪʩʪʚʫʶʪ 

ʵʢʚʠʚʘʣʝʥʪʳ ʠʣʠ ʘʥʘʣʦʛʠ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʘʤʠ ʤʘʪʝʨʠʘʣʝ 

ʪʘʢʦʡ ʚʠʜ ʧʝʨʝʚʦʜʘ ʥʘʠʙʦʣʝʝ ʫʧʦʪʨʝʙʠʪʝʣʝʥ.  

ʅʘʤʠ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ 8 ʩʣʫʯʘʝʚ ʫʧʦʪʨʝʙʣʝʥʠʷ ʠʤʝʥʠ Jack, ʚ 

ʢʦʪʦʨʳʭ ʠʤʷ ʩʦʙʩʪʚʝʥʥʦʝ ʦʙʣʘʜʘʝʪ ʨʘʟʥʦʡ ʩʝʤʘʥʪʠʢʦʡ: Jack 

Canuck (ʧʨʦʟʚʠʱʝ ʢʘʥʘʜʮʘ), Jack Frost (ɼʝʜ ʄʦʨʦʟ), Jack Horner 

(ʩʘʤʦʜʦʚʦʣʴʥʳʡ ʤʘʣʴʯʠʢ), Jack Johnson (ʪʷʞʝʣʳʡ ʩʥʘʨʷʜ), Jack 

Ketch (ʧʘʣʘʯ), Jack Sprat (ʢʘʨʣʠʢ), Jack Tar (ʤʘʪʨʦʩ), Jack the 

Ripper (ʧʨʦʟʚʠʱʝ ʫʙʠʡʮʳ) [2, ʩ. 413ï414]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʪʴ 

ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʨʘʟʥʠʮʘ ʚ ʧʝʨʝʚʦʜʝ ʦʪʜʝʣʴʥʦʛʦ ʣʠʯʥʦʛʦ ʠʤʝʥʠ 

ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʦʥʥʦʪʘʮʠʝʡ ʠ ʫʩʪʦʡʯʠʚʳʭ ʦʙʦʨʦʪʦʚ ʩ 

ʢʦʤʧʦʥʝʥʪʦʤ-ʘʥʪʨʦʧʦʥʠʤʦʤ.   

ɸʥʛʣʠʡʩʢʘʷ ʠʜʠʦʤʘ a Peeping Tom (ʙʫʢʚ. ʊʦʤ ʇʦʜʛʣʷʜʘ) 

ʦʙʦʟʥʘʯʘʝʪ ʯʝʣʦʚʝʢʘ, ʚʩʶʜʫ ʩʫʶʱʝʛʦ ʥʦʩ ʚ ʯʫʞʠʝ ʜʝʣʘ [2, ʩ. 

740]. ɺ ʢʘʯʝʩʪʚʝ ʨʫʩʩʢʦʛʦ ʘʥʘʣʦʛʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʫʩʪʦʡʯʠʚʳʡ 

ʦʙʦʨʦʪ ʃʶʙʦʧʳʪʥʦʡ ɺʘʨʚʘʨʝ ʥʘ ʙʘʟʘʨʝ ʥʦʩ ʦʪʦʨʚʘʣʠ, ʢʦʪʦʨʳʡ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʝʩʣʠ ʩʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ ʧʦʨʠʮʘʥʠʷ 

ʯʨʝʟʤʝʨʥʦʛʦ ʣʶʙʦʧʳʪʩʪʚʘ. ɺ ʜʨʫʛʦʤ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʘʷ 

ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ ʙʫʜʝʪ ʧʝʨʝʚʝʜʝʥʘ ʠʥʘʯʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʘʥʛʣʠʡʩʢʠʤ ʫʩʪʦʡʯʠʚʳʤ ʦʙʦʨʦʪʘʤ ʩ 

ʢʦʤʧʦʥʝʥʪʦʤ-ʘʥʪʨʦʧʦʥʠʤʦʤ ʧʦʜʦʙʨʘʪʴ ʘʥʘʣʦʛ ʩ ʢʦʤʧʦʥʝʥʪʦʤ-

ʘʥʪʨʦʧʦʥʠʤʦʤ ʠʟ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʤʦʞʥʦ ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ. ʂ 

ʧʨʠʤʝʨʫ, ʬʨʘʟʝʦʣʦʛʠʟʤ Tom, Dick and Harry [2, ʩ. 740] 

ʦʙʦʟʥʘʯʘʝʪ ʚʩʷʢʦʛʦ ʟʘʫʨʷʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ ʚʦʟʤʦʞʝʥ 

ʧʝʨʝʚʦʜ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʩ ʧʦʤʦʱʴʶ ʠʤʸʥ ʩʦʙʩʪʚʝʥʥʳʭ ʀʚʘʥʦʚ, 

ʇʝʪʨʦʚ, ʉʠʜʦʨʦʚ ï ʦʥʠʤʦʚ çʩ ʦʙʦʙʱʸʥʥʳʤ ʟʥʘʯʝʥʠʝʤ, é 

ʚʳʩʪʫʧʘʶʱʠʭ ʢʘʢ ʩʠʤʚʦʣʳ ʟʘ ʩʯʸʪ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷè 

[1, ʩ. 94]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʝʨʝʚʦʜʝ ʥʝ ʪʦʣʴʢʦ 

ʬʨʘʟʝʦʣʦʛʠʟʤʳ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʩʭʦʞʝʡ ʩʝʤʘʥʪʠʢʦʡ, ʥʦ ʠ ʩʘʤʠ 

ʠʤʝʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʚ ʠʭ ʩʦʩʪʘʚʝ.  

ʋʩʪʦʡʯʠʚʳʝ ʚʳʨʘʞʝʥʠʷ ʩ ʢʦʤʧʦʥʝʥʪʦʤ-ʘʥʪʨʦʧʦʥʠʤʦʤ ʷʨʢʦ 

ʦʪʦʙʨʘʞʘʶʪ ʮʝʥʥʦʩʪʥʳʡ ʚʝʢʪʦʨ ʢʘʞʜʦʡ ʥʘʮʠʠ, ʩʧʝʮʠʬʠʯʥʦʩʪʴ 

ʩʣʦʞʠʚʰʠʭʩʷ ʥʘʮʠʦʥʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʩʪʝʨʝʦʪʠʧʦʚ, ʧʦʵʪʦʤʫ 
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ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ 

ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩʥʠʞʝʥʠʷ ʥʝʠʟʙʝʞʥʳʭ ʧʦʪʝʨʴ 

ʧʨʠ ʧʝʨʝʚʦʜʝ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʦʩʪʦʨʦʞʥʦʝ, ʘʢʢʫʨʘʪʥʦʝ 

ʦʙʨʘʱʝʥʠʝ ʩ ʬʨʘʟʝʦʣʦʛʠʟʤʘʤʠ.  
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ɺʘʩʠʣʴʝʚʘ ɸʥʘʩʪʘʩʠʷ ɸʣʝʢʩʝʝʚʥʘ ï ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʨʫʩʩʢʦʡ ʠ 
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ʣʠʪʝʨʘʪʫʨʳ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

ʄ.ɸ. ɺʘʩʠʣʴʝʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʊɽʄɸ ɸʇʆʂɸʃʀʇʉʀʉɸ ɺ ʈʆʄɸʅɽ ʄ.ɸ. ɹʋʃɻɸʂʆɺɸ 

çɹɽʃɸʗ ɻɺɸʈɼʀʗè 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʬʦʨʤʘʣʴʥʳʭ ʠ 
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THE THEME OF APOCALYPSE IN M.A. BULGAKOV'S  

NOVEL "THE WHITE GUARD"  

 

ɸbstract. The paper is devoted to the study of form and content ways 

of expressing the theme of apocalypse in the novel "The White Guard" by 

M.A. Bulgakov. It also analyzes the relation between the theme and the 

idea of the work. 
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ʊʝʤʘ ɸʧʦʢʘʣʠʧʩʠʩʘ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʘ ʯʫʞʜʦʡ ʙʫʣʛʘʢʦʚʩʢʦʤʫ 

ʪʚʦʨʯʝʩʪʚʫ. ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʆ.ɸ. ʐʘʧʦʚʘʣʦʚʘ [1], ʠʟʫʯʘʷ ʨʦʤʘʥ 

çɹʝʣʘʷ ʛʚʘʨʜʠʷè, ʦʪʤʝʯʘʣʘ ʢʘʨʪʠʥʳ ʉʪʨʘʰʥʦʛʦ ʉʫʜʘ, ʢʦʪʦʨʳʝ 

ʚʳʨʘʞʝʥʳ ʚ ʤʦʪʠʚʝ ʙʝʛʘ ʠ ʚ ʛʨʦʪʝʩʢʥʦʡ ʢʘʨʪʠʥʝ ɻʦʨʦʜʘ. ʂʦʥʝʮ 

ʩʚʝʪʘ ʩʚʷʟʘʥ ʩ ʩʠʩʪʝʤʦʡ ʧʝʨʩʦʥʘʞʘ ï ʦʥ ʦʙʣʠʯʘʝʪ ʚʥʫʪʨʝʥʥʠʡ 

ʩʫʙʩʪʨʘʪ ʢʘʞʜʦʛʦ ʛʝʨʦʷ. ʃ.ɹ. ʄʝʥʛʣʠʥʦʚʘ [3] ʩʚʷʟʳʚʘʣʘ 

ʘʪʤʦʩʬʝʨʫ ʘʧʦʢʘʣʠʧʩʠʩʘ ʩ ʭʨʠʩʪʠʘʥʩʢʠʤʠ ʤʦʪʠʚʘʤʠ. ɸʚʪʦʨ 

ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʪʦ, ʯʪʦ ʧʦʚʝʩʪʚʦʚʘʥʠʝ ʨʦʤʘʥʘ ʩʪʨʦʠʪʩʷ 

ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʆʪʢʨʦʚʝʥʠʝʤ ʀʦʘʥʥʘ ɹʦʛʦʩʣʦʚʘ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʧʦʩʦʙʳ 

ʚʳʨʘʞʝʥʠʷ ʪʝʤʳ ʘʧʦʢʘʣʠʧʩʠʩʘ ʚ ʪʝʢʩʪʝ ɹʫʣʛʘʢʦʚʘ, ʘ ʪʘʢʞʝ ʝʝ 

ʩʚʷʟʴ ʩ ʠʜʝʝʡ ʧʨʦʠʟʚʝʜʝʥʠʷ ʪʨʝʙʫʶʪ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠ ʘʥʘʣʠʟʘ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʦʨʤʳ ʪʝʤʫ ʢʦʥʮʘ ʩʚʝʪʘ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʵʧʠʛʨʘʬʳ: ʠʟʦʙʨʘʞʝʥʠʝ ʤʝʪʝʣʠ ʠʟ ʧʦʚʝʩʪʠ ɸ. ʉ. ʇʫʰʢʠʥʘ 

çʂʘʧʠʪʘʥʩʢʘʷ ʜʦʯʢʘè [4] ʠ ʙʠʙʣʝʡʩʢʘʷ ʮʠʪʘʪʘ. ɺʝʪʝʨ, ʙʫʨʘʥ, 

ʩʥʝʛ, ʦʧʠʩʘʥʥʳʝ ʢʣʘʩʩʠʢʦʤ, ʘʚʪʦʨ çɹʝʣʦʡ ʛʚʘʨʜʠʠè ʠʩʧʦʣʴʟʫʝʪ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʩʪʠʭʠʡʥʦʩʪʴ ɻʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ, 

ʙʝʩʢʦʥʪʨʦʣʴʥʦʩʪʴ ʠ ʥʝʝʩʪʝʩʪʚʝʥʥʦʩʪʴ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

çʀ ʩʫʜʠʤʳ ʙʳʣʠ ʤʝʨʪʚʳʝ ʧʦ ʥʘʧʠʩʘʥʥʦʤʫ ʚ ʢʥʠʛʘʭ, 

ʩʦʦʙʨʘʟʥʦ ʩ ʜʝʣʘʤʠ ʩʚʦʠʤʠè, - ʦʪʨʳʚʦʢ ʠʟ ɸʧʦʢʘʣʠʧʩʠʩʘ ʩʚ. ɸʧ. 

ʀʦʘʥʥʘ ɹʦʛʦʩʣʦʚʘ [5, ʩ. 57], ʧʦʜʯʝʨʢʠʚʘʶʱʠʡ ʠʜʝʶ 

ʙʝʟʦʪʣʘʛʘʪʝʣʴʥʦʛʦ ʩʫʜʘ, ʛʜʝ ʢʘʞʜʦʤʫ ʚʦʟʜʘʩʪʩʷ ʟʘ ʝʛʦ ʜʝʡʩʪʚʠʷ 



333 

ʠ ʧʦʤʳʩʣʳ. ɺ ʧʦʥʠʤʘʥʠʠ ɹʫʣʛʘʢʦʚʘ ʚʘʞʥʳ ʥʝ ʩʪʦʣʴʢʦ ʧʦʩʪʫʧʢʠ 

ʣʶʜʝʡ, ʩʢʦʣʴʢʦ ʠʭ ʤʳʩʣʠ: ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʨʝʤʣʝʥʳ ʢ 

ʜʦʙʨʳʤ ʠ ʩʧʨʘʚʝʜʣʠʚʳʤ ʥʘʯʘʣʘʤ. ʂʦʥʝʮ ʩʚʝʪʘ ï ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʤʝʨʠʣʦ ʣʶʜʝʡ, ʘʧʦʢʘʣʠʧʩʠʩ ʦʛʦʣʷʝʪ ʚʥʫʪʨʝʥʥʶʶ ʩʫʱʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ. ʊʫʨʙʠʥʳ ʤʘʩʰʪʘʙʥʦ ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʬʦʥʝ ʦʩʪʘʣʴʥʳʭ 

ʧʝʨʩʦʥʘʞʝʡ ï ʠʭ ʦʩʦʙʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʙʝʟʦʛʦʚʦʨʦʯʥʦʡ 

ʚʝʨʥʦʩʪʠ ʩʝʙʝ, ʩʚʦʝʡ ʧʨʘʚʜʝ, ʧʨʝʜʘʥʥʦʩʪʠ ʠʜʝʷʤ. 

ɽʱʝ ʦʜʥʠʤ ʵʣʝʤʝʥʪʦʤ ʬʦʨʤʳ, ʨʘʩʢʨʳʚʘʶʱʠʤ ʪʝʤʫ 

ʘʧʦʢʘʣʠʧʩʠʩʘ, ʷʚʣʷʝʪʩʷ ʢʦʣʴʮʝʚʘʷ ʢʦʤʧʦʟʠʮʠʷ: ʜʝʡʩʪʚʠʝ ʨʦʤʘʥʘ 

ʥʘʯʠʥʘʝʪʩʷ ʚ ʜʦʤʝ ʊʫʨʙʠʥʳʭ, ʛʜʝ ʙʨʘʪʴʷ ɸʣʝʢʩʝʡ, ʅʠʢʦʣʢʘ ʠ 

ʩʝʩʪʨʘ ɽʣʝʥʘ ʩʦʙʠʨʘʶʪʩʷ ʫ ʧʝʯʠ. ɺ ʢʦʥʮʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʤʳ 

ʚʠʜʠʤ ʪʝʭ ʞʝ ʛʝʨʦʝʚ ʚ ʪʦʤ ʞʝ ʤʝʩʪʝ.  ɼʦʤ ʚ ʨʦʤʘʥʝ ʷʚʣʷʝʪʩʷ 

ʩʠʤʚʦʣʦʤ ʩʝʤʴʠ, ʧʨʘʚʜʳ, ʜʨʫʞʙʳ ʠ ʧʨʝʜʘʥʥʦʩʪʠ. ʀʤʝʥʥʦ 

ʪʘʢʠʤʠ ʚʝʯʥʳʤʠ ʮʝʥʥʦʩʪʷʤʠ ʘʚʪʦʨ ʥʘʯʠʥʘʝʪ ʠ ʟʘʢʘʥʯʠʚʘʝʪ 

ʧʨʦʠʟʚʝʜʝʥʠʝ, ʧʦʜʯʝʨʢʠʚʘʷ ʠʜʝʶ ʨʦʤʘʥʘ. ʊʘʢʞʝ ʢʦʣʴʮʝʚʘʷ 

ʢʦʤʧʦʟʠʮʠʷ ʧʨʠʟʚʘʥʘ ʧʝʨʝʜʘʪʴ ʦʱʫʱʝʥʠʝ ʟʘʤʢʥʫʪʦʩʪʠ; 

ʚʦʝʥʥʦʛʦ, ʭʘʦʪʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʪʢʫʜʘ ʥʝʣʴʟʷ ʩʙʝʞʘʪʴ.   

ʀʟ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʳʜʝʣʷʝʪʩʷ 

ʪʦʧʦʩ ɻʦʨʦʜʘ, ʥʝʩʫʱʠʡ ʠʜʝʶ ʘʧʦʢʘʣʠʧʪʠʯʥʦʩʪʠ: ʥʘ ʫʣʠʮʘʭ ʜʳʤ, 

ʩʪʘʨʳʝ ʠ ʩʛʥʠʚʰʠʝ ʙʘʣʢʠ, ʦʩʣʝʧʠʪʝʣʴʥʳʡ ʩʚʝʪ, ʢʘʢ ʤʳʩʣʴ ʦ 

ʩʪʨʘʰʥʦʤ çʵʣʝʢʪʨʠʯʝʩʢʦʤ ʙʫʜʫʱʝʤè [2, ʩ.42], ʙʝʛʫʱʠʝ ʢʨʳʩʳ. 

ʆʱʫʱʝʥʠʝ ʢʦʥʮʘ ʩʚʝʪʘ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝʤ ʘʪʤʦʩʬʝʨʳ 

ʨʘʩʧʫʪʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʛʝʪʤʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ.  

ʊʦʧʦʩ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʩʢʨʳʚʘʝʪ 

ʚʩʝʦʭʚʘʪʥʦʩʪʴ, ʤʘʩʰʪʘʙ ʩʦʙʳʪʠʡ, ʘ ʦʙʨʘʟ ʟʚʝʟʜ, ʢʘʢ ʚʝʯʥʳʭ 

ʥʘʙʣʶʜʘʪʝʣʝʡ, ʩʚʷʟʘʥ ʩ ʙʝʩʢʦʥʝʯʥʦʩʪʴʶ, ʚʝʯʥʦʩʪʴʶ. ɾʠʟʥʴ 

ʯʝʣʦʚʝʢʘ ʥʘ ʬʦʥʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʚʝʪʠʣ ʤʠʤʦʣʝʪʥʘ ï ʚʦʡʥʳ ʠ 

ʨʝʚʦʣʶʮʠʠ ʠʩʢʣʶʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʞʝ ʧʨʦʯʫʚʩʪʚʦʚʘʪʴ ʵʪʦʪ 

ʤʠʛ ʙʳʪʠʷ. ɺʘʞʥʦ ʚʩʝʛʜʘ ʦʙʨʘʱʘʪʴʩʷ ʢ ʠʩʪʠʥʥʳʤ ʮʝʥʥʦʩʪʷʤ, 

ʙʳʪʴ ʚʝʨʥʳʤ ʩʝʙʝ ʠ ʩʚʦʠ ʧʨʠʥʮʠʧʘʤ.  

ʉʣʝʜʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ-ʤʘʨʢʝʨʦʤ ɸʧʦʢʘʣʠʧʩʠʩʘ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʩʥʳ: ʫ ʊʫʨʙʠʥʳʭ ʦʥʠ ʯʘʱʝ ʚʝʱʠʝ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʚ 

ʩʶʞʝʪʥʦʡ ʢʘʥʚʝ ʷʚʣʷʝʪʩʷ ʩʦʥ ɸʣʝʢʩʝʷ, ʦʪʩʳʣʘʶʱʠʡ ʢ 

ʙʠʙʣʝʡʩʢʦʤʫ ʤʦʪʠʚʫ: ʚʠʜʝʥʠʝ ʧʝʨʝʜʘʝʪ ʢʘʨʪʠʥʫ ʉʫʜʥʦʛʦ ʜʥʷ: 

ʊʫʨʙʠʥʫ ʩʥʷʪʩʷ ʚʦʨʦʪʘ ʈʘʷ, ʘʧʦʩʪʦʣ ʇʝʪʨ, ʧʨʦʧʫʩʢʘʶʱʠʡ ʪʫʜʘ 

ʚʩʝʭ (ʠ ʛʫʩʘʨʦʚ, ʠ ʙʦʣʴʰʝʚʠʢʦʚ). ɼʣʷ ɹʦʛʘ ʚʩʝ çʚ ʧʦʣʝ ʙʨʘʥʠ 

ʫʙʠʝʥʥʳʝè [2, ʩ. 59] ʨʘʚʥʳʝ. ʉʥʦʚʠʜʝʥʠʝ ʦʟʥʘʯʘʝʪ 
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ʙʝʩʧʦʤʦʱʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʧʝʨʝʜ ʚʦʝʥʥʳʤʠ ʩʦʙʳʪʠʷʤʠ, ʤʫʯʝʥʠʷ 

ʣʶʜʝʡ ʚ ʧʦʜʦʙʥʦʤ ʭʘʦʩʝ.  

ɺʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʘʩʢʨʳʪʠʷ ʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ 

ʧʝʨʩʦʥʘʞʝʡ. ɸʪʤʦʩʬʝʨʘ ʢʦʥʮʘ ʩʚʝʪʘ ʧʝʨʝʜʘʝʪʩʷ ʦʙʨʘʟʦʤ ʜʳʤʘ, 

ʪʫʤʘʥʘ, ʩʢʚʦʟʴ ʢʦʪʦʨʳʝ ʜʘʞʝ ʥʝ ʚʠʜʥʳ ʣʠʮʘ ʥʠ ʙʝʣʦʛʚʘʨʜʝʡʮʝʚ, 

ʥʠ ʢʨʝʩʪʴʷʥ, ʦʜʥʘʢʦ, ɹʫʣʛʘʢʦʚʳʤ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʚʳʜʝʣʷʶʪʩʷ 

ʜʝʤʦʥʠʯʝʩʢʠʝ ʯʝʨʪʳ, ʥʘʧʨʠʤʝʨ, ʊʫʨʙʠʥ ʥʘʟʳʚʘʝʪ ʊʘʣʴʙʝʨʛʘ 

çʯʝʨʪʦʚʦʡ ʢʫʢʣʦʡè [2, ʩ. 40].  

ʆʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʷ: 

ʠʟʣʶʙʣʝʥʥʳʡ ʘʚʪʦʨʦʤ ʙʝʣʳʡ ʠʤʝʝʪ ʥʝʦʜʥʦʟʥʘʯʥʫʶ ʪʨʘʢʪʦʚʢʫ: 

ʯʠʩʪʦʪʫ ʠ ʥʝʚʠʥʥʦʩʪʴ (ʥʘʧʨʠʤʝʨ, ʙʝʣʘʷ ʩʢʘʪʝʨʪʴ ʚ ʜʦʤʝ 

ʊʫʨʙʠʥʳʭ), ʙʝʩʩʪʨʘʰʠʝ ʦʬʠʮʝʨʦʚ (ʥʝ ʚʩʝʭ), ʘ ʪʘʢʞʝ ʩʤʝʨʪʴ ʠ 

ʦʧʫʩʪʦʰʝʥʠʝ, ʢʦʪʦʨʳʝ ʥʝʩʝʪ ɻʨʘʞʜʘʥʩʢʘʷ ʚʦʡʥʘ.  

ʏʘʩʪʦ ʚ ʦʧʠʩʘʥʠʠ ʧʨʠʨʦʜʳ ʠ ɻʦʨʦʜʘ ʚʩʪʨʝʯʘʝʪʩʷ ʯʝʨʥʳʡ ï 

ʦʣʠʮʝʪʚʦʨʝʥʠʝ ʨʘʟʣʦʞʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʜʫʰ (ʯʝʨʥʘʷ ʤʘʰʠʥʘ ʩ 

ɹʝʣʦʨʫʢʦʚʳʤ), ʤʝʨʪʚʝʥʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ (ʬʫʨʘʞʢʘ 

ʯʝʨʥʦʛʦ ʙʘʨʭʘʪʘ ʄʘʣʳʰʝʚʘ ʢʘʢ ʚʦʝʥʥʘʷ ʘʪʨʠʙʫʪʠʢʘ).  

ʉʠʥʠʡ ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʟʘʣʝʜʝʥʝʥʠʷ ʜʫʰʠ ʦʬʠʮʝʨʦʚ (ʩʠʥʷʷ 

ʜʠʚʠʟʠʷ), ʦʪʪʝʥʢʠ ʢʨʘʩʥʦʛʦ (ʤʝʙʝʣʴ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ) ï 
ʙʝʩʩʤʳʩʣʝʥʥʦ ʧʨʦʣʠʪʫʶ ʢʨʦʚʴ.  

ʎʠʬʨʳ ʪʘʢʞʝ ʚʘʞʥʳ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʦʠʟʚʝʜʝʥʠʷ: 

ʢʘʤʝʨʘ ˉ666 ʦʙʲʝʜʠʥʷʝʪ ʦʙʨʘʟ ʇʝʪʣʶʨʳ ʩ ʦʙʨʘʟʦʤ ʩʘʪʘʥʳ. 

ʊʫʨʙʠʥʳ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʙʦʞʝʩʪʚʝʥʥʳʤ ʙʣʘʛʦʩʣʦʚʣʝʥʠʝʤ ï ʠʭ 

ʪʨʦʝ.  

ɿʚʫʢʠ ï ʵʪʦ ʦʩʦʙʘʷ ʢʘʪʝʛʦʨʠʷ, ʢʦʪʦʨʘʷ ʣʫʯʰʝ ʦʩʪʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʦʤʦʛʣʘ ʚʳʨʘʟʠʪʴ ʪʝʤʫ ʢʦʥʮʘ ʩʚʝʪʘ. ʄʷʛʢʠʝ ʫʜʘʨʳ 

ʧʫʝhʢ, ʤʘʰʠʥʥʳʡ ʛʫʣ, ʫʭʦʜʷʱʠʡ ʚʥʫʪʨʴ ʢʘʤʝʥʥʳʭ ʟʜʘʥʠʡ, 

ʩʪʨʘʰʥʳʡ ʠ ʟʣʦʚʝʱʠʡ ʟʚʫʢ ɻʦʨʦʜʘ, ʦʪʢʨʳʚʘʶʱʠʡ ʬʦʨʪʦʯʢʠ, 

ʚʟʨʳʚʳ, ʩʪʦʥʳ ʠʟ çʫʪʨʦʙʳ ʟʝʤʣʠè [2, ʩ. 70], ʥʝʠʩʪʦʚʳʡ ʚʦʡ  

ʧʫʣʝʤʝʪʦʚ ï çʢʨʠʢʠè ʘʧʦʢʘʣʠʧʪʠʯʥʦʡ ʈʦʩʩʠʠ ʥʘʯʘʣʘ 20 ʚʝʢʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɹʫʣʛʘʢʦʚ ʨʘʩʢʨʳʚʘʝʪ ʠʜʝʶ ʭʘʦʩʘ ʚʨʝʤʝʥʠ, 

ʙʝʩʧʦʨʷʜʢʘ ʤʠʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʠ 

ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ ʭʦʜʘ ʠʩʪʦʨʠʠ ʚ ʈʦʩʩʠʠ ʯʝʨʝʟ ʪʝʤʫ 

ɸʧʦʢʘʣʠʧʩʠʩʘ, ʢʦʪʦʨʘʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʠ ʬʦʨʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʘʭ ʧʨʦʠʟʚʝʜʝʥʠʷ.  
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ɾʋʈʅɸʃʀʉʊʉʂʆɽ ʄɸʉʊɽʈʉʊɺʆ  

ɺʃɸɼʀʄʀʈɸ ɻʀʃʗʈʆɺʉʂʆɻʆ 
 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʫʩʩʢʦʤʫ ʨʝʧʦʨʪʸʨʫ, 

ʧʠʩʘʪʝʣʶ ʠ ʧʦʵʪʫ ɺʣʘʜʠʤʠʨʫ ɸʣʝʢʩʝʝʚʠʯʫ ɻʠʣʷʨʦʚʩʢʦʤʫ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʝʛʦ ʞʫʨʥʘʣʠʩʪʩʢʦʤʫ ʤʘʩʪʝʨʩʪʚʫ. ʆʥ ʙʳʣ 

ʧʨʦʬʝʩʩʠʦʥʘʣʦʤ ʩʚʦʝʛʦ ʜʝʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʫʨʥʘʣʠʩʪʩʢʦʝ ʤʘʩʪʝʨʩʪʚʦ, ʩʪʘʪʴʠ-ʨʝʧʦʨʪʘʞʠ, 
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336 

M.N. Kudryashova 

Chuvash State University named after I.N. Ulyanova 

  

VLADIMIR GILYAROVSKY'S JOURNALISTIC SKILLS  

 

Abstract. This article is dedicated to the Russian reporter, writer and 

poet Vladimir Alekseevich Gilyarovsky. Special attention is paid to his 

journalistic skills. He was a professional in his field. 

Key words: journalistic skills, articles, reports, books, Vladimir 

Gilyarovsky. 

 
ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʝʝʚʠʯ ɻʠʣʷʨʦʚʩʢʠʡ ʠʤʝʣ ʫʜʠʚʠʪʝʣʴʥʳʡ 

ʞʠʟʥʝʥʥʳʡ ʧʫʪʴ, ʧʦʣʥʳʡ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʬʝʩʩʠʡ ʠ 

ʜʦʩʪʠʞʝʥʠʡ. ʆʥ ʙʳʣ ʚʳʜʘʶʱʠʤʩʷ ʧʠʩʘʪʝʣʝʤ ʠ ʞʫʨʥʘʣʠʩʪʦʤ, 

ʩʧʦʩʦʙʥʳʤ ʚʠʜʝʪʴ ʠ ʦʩʚʝʱʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, 

ʠʛʥʦʨʠʨʫʝʤʳʝ ʜʨʫʛʠʤʠ, ʧʨʦʰʝʣ ʩʪʨʦʛʫʶ ʰʢʦʣʫ ʞʫʨʥʘʣʠʩʪʘ ʚ 

ʠʟʜʘʥʠʠ çʄʦʩʢʦʚʩʢʠʡ ʣʠʩʪʦʢè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʇʘʩʪʫʭʦʚʘ, 

ʢʦʪʦʨʳʡ ʪʨʝʙʦʚʘʣ ʙʝʟʫʧʨʝʯʥʦʡ ʪʦʯʥʦʩʪʠ ʚ ʠʥʬʦʨʤʠʨʦʚʘʥʠʠ.  

ɺ ʩʪʘʪʴʷʭ-ʨʝʧʦʨʪʘʞʘʭ ɺ. ɻʠʣʷʨʦʚʩʢʠʡ ʩ ʠʨʦʥʠʝʡ ʠ 

ʥʘʩʤʝʰʢʦʡ ʨʘʟʦʙʣʘʯʘʝʪ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʠʝʤʳ ʞʫʨʥʘʣʠʩʪʦʚ ʪʝʭ 

ʚʨʝʤʝʥ, ʥʘʩʤʝʭʘʝʪʩʷ ʥʘʜ ʤʘʥʠʧʫʣʷʮʠʷʤʠ ʠ ʣʦʞʴʶ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʥʝʢʦʪʦʨʳʭ ʞʫʨʥʘʣʠʩʪʩʢʠʭ ʢʨʫʛʘʭ.  

ɻʠʣʷʨʦʚʩʢʠʡ ʚʩʝʛʜʘ ʦʢʘʟʳʚʘʣʩʷ ʚ ʮʝʥʪʨʝ ʩʦʙʳʪʠʡ. ɼʘʞʝ 

ʧʨʠʝʟʞʘʷ ʥʘ ʤʝʩʪʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʫʞʝ ʧʨʦʠʟʦʰʣʦ, 

ʫʤʫʜʨʷʣʩʷ ʩʦʟʜʘʪʴ ʪʘʢʦʡ ʨʝʧʦʨʪʘʞ, ʩʣʦʚʥʦ ʦʥ ʙʳʣ ʪʘʤ ʚ ʩʘʤʳʡ 

ʨʘʟʛʘʨ ʩʦʙʳʪʠʡ. ɽʛʦ ʪʝʢʩʪʳ ʚʩʝʛʜʘ ʙʳʣʠ ʥʘʩʳʱʝʥʳ ʷʨʢʠʤʠ 

ʜʝʪʘʣʷʤʠ ʠ ʞʠʚʳʤʠ ʤʥʝʥʠʷʤʠ ʦʯʝʚʠʜʮʝʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʣʠ 

ʯʠʪʘʪʝʣʷʤ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʘʪʤʦʩʬʝʨʫ ʧʨʦʠʩʰʝʜʰʝʛʦ. ʕʪʦ ʙʳʣʠ 

ʥʝ ʧʨʦʩʪʦ ʦʪʯʝʪʳ, ʘ ʥʘʩʪʦʷʱʠʝ ʠʩʪʦʨʠʠ, ʨʘʩʢʨʳʚʘʶʱʠʝ ʪʝ 

ʥʶʘʥʩʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʝʚʠʜʠʤʳ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ. 

ɺ ʨʝʧʦʨʪʘʞʘʭ ɻʠʣʷʨʦʚʩʢʦʛʦ ʯʘʩʪʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ 

ʫʢʘʟʘʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʩʘʤ ʙʳʣ ʩʚʠʜʝʪʝʣʝʤ ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʩʦʙʳʪʠʡ, ʦʧʠʩʘʥʠʷ ʩʚʦʝʛʦ ʧʨʠʙʳʪʠʷ ʥʘ ʤʝʩʪʦ ʧʨʦʠʩʰʝʩʪʚʠʷ, 

ʠʩʪʦʯʥʠʢʠ, ʦʪʢʫʜʘ ʦʥ ʧʦʣʫʯʠʣ ʠʥʬʦʨʤʘʮʠʶ. ʆʥ ʨʝʜʢʦ ʜʦʙʘʚʣʷʣ 

ʚ ʩʚʦʠ ʨʝʧʦʨʪʘʞʠ ʪʘʡʥʳ, ʥʦ ʚʩʝʛʜʘ ʜʦʧʦʣʥʷʣ ʠʭ ʬʘʢʪʘʤʠ. 

ʅʘ ʤʝʩʪʝ ʩʦʙʳʪʠʡ ʚʩʝʛʜʘ ʧʨʦʷʚʣʷʣ ʚʥʠʤʘʪʝʣʴʥʦʩʪʴ, ʠʩʢʘʣ 

ʩʚʠʜʝʪʝʣʝʡ, ʩʪʨʝʤʠʣʩʷ ʫʟʥʘʪʴ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʘʥʘʣʠʟʠʨʦʚʘʣ ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʠ ʚʩʝʛʜʘ 
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ʩʪʘʨʘʣʩʷ ʙʳʪʴ ʪʦʯʥʳʤ ʚ ʧʝʨʝʜʘʯʝ ʬʘʢʪʦʚ. ɽʛʦ ʦʪʣʠʯʘʣʦ ʫʤʝʥʠʝ 

ʥʘʭʦʜʠʪʴ ʦʙʱʠʡ ʷʟʳʢ ʩ ʠʥʪʝʨʝʩʫʶʱʠʤʠ ʝʛʦ ʣʶʜʴʤʠ, ʠʥʦʛʜʘ 

ʧʨʠʙʝʛʘʷ ʢ ʥʝʦʞʠʜʘʥʥʳʤ ʤʝʪʦʜʘʤ. ʆʩʦʙʝʥʥʦʩʪʴ ʝʛʦ ʨʘʙʦʪ-  

ʦʪʩʫʪʩʪʚʠʝ ʣʠʰʥʠʭ ʜʝʪʘʣʝʡ ʚ ʤʘʪʝʨʠʘʣʘʭ, ʚʩʝʛʜʘ ʜʝʣʘʣ ʫʧʦʨ ʥʘ 

ʩʫʪʴ ʩʦʙʳʪʠʡ. ɽʛʦ ʚʧʝʯʘʪʣʝʥʠʷ ʦʪ ʨʘʙʦʪʳ ʚ ʞʫʨʥʘʣʠʩʪʠʢʝ ʙʳʣʠ 

ʙʦʛʘʪʳ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳ. ɺʩʝ ʝʛʦ ʛʘʟʝʪʥʳʝ ʨʝʧʦʨʪʘʞʠ ʥʘʧʦʣʥʝʥʳ 

ʪʘʢʠʤʠ ʜʝʪʘʣʷʤʠ, ʯʪʦ ʯʠʪʘʪʝʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʭʦʜʠʪ ʦʪʚʝʪ ʥʘ 

ʩʚʦʠ ʚʦʧʨʦʩʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʯʪʝʥʠʷ. ʈʘʩʩʢʘʟʳʚʘʷ ʦ 

ʧʨʦʠʩʭʦʜʷʱʝʤ, ʘʚʪʦʨ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʦʟʤʦʞʥʳʝ 

ʥʝʜʦʧʦʥʠʤʘʥʠʷ ʯʠʪʘʪʝʣʷ. ʕʪʦ ʢʘʯʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʜʣʷ 

ʚʩʝʭ ʨʝʧʦʨʪʘʞʝʡ ɻʠʣʷʨʦʚʩʢʦʛʦ - ʥʠʢʘʢʦʡ ʥʝʜʦʨʘʟʫʤʥʦʩʪʠ ʧʨʠ 

ʦʯʝʥʴ ʵʢʦʥʦʤʥʦʡ ʤʘʥʝʨʝ ʠʟʣʦʞʝʥʠʷ. 

ɻʠʣʷʨʦʚʩʢʠʡ ʙʳʣ ʠʟʚʝʩʪʝʥ ʩʚʦʝʡ ʩʢʨʫʧʫʣʝʟʥʦʡ ʪʦʯʥʦʩʪʴʶ, 

ʯʪʦ ʩʪʘʥʦʚʠʣʦʩʴ ʥʝʧʨʝʤʝʥʥʦʡ ʯʝʨʪʦʡ ʣʫʯʰʠʭ ʨʝʧʦʨʪʝʨʦʚ. ʆʥ 

ʙʳʣ ʩʧʦʩʦʙʝʥ ʥʝ ʪʦʣʴʢʦ ʫʣʦʚʠʪʴ ʩʶʞʝʪʥʳʝ ʬʘʙʫʣʳ ʚ ʣʶʙʦʤ 

ʩʦʙʳʪʠʠ, ʥʦ ʠ ʧʨʠʜʘʚʘʣ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʣʶʜʷʤ ï ʫʯʘʩʪʥʠʢʘʤ ʠ 

ʩʚʠʜʝʪʝʣʷʤ ʵʪʠʭ ʩʦʙʳʪʠʡ. ɽʛʦ ʙʦʛʘʪʳʡ ʟʘʧʘʩ ʩʚʝʜʝʥʠʡ, 

ʥʦʚʦʩʪʝʡ ʠ ʟʥʘʢʦʤʩʪʚ ʙʳʣ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʩʪʦʷʥʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ. 

ɺʝʣʠʢʦʣʝʧʠʝʤ ʞʘʥʨʘ ʨʝʧʦʨʪʘʞʘ ɻʠʣʷʨʦʚʩʢʠʡ ʚʣʘʜʝʣ 

ʥʘʩʪʦʣʴʢʦ ʚ ʩʦʚʝʨʰʝʥʩʪʚʝ, ʯʪʦ ʜʘʞʝ ʥʝʢʦʪʦʨʳʝ ʝʛʦ ʨʘʩʩʢʘʟʳ 

ʥʘʧʠʩʘʥʳ ʚ ʪʦʤ ʞʝ ʩʪʠʣʝ ʠ ʤʘʥʝʨʝ. ɺ ʧʨʦʠʟʚʝʜʝʥʠʠ çʄʦʩʢʚʘ 

ʛʘʟʝʪʥʘʷè ʧʠʰʝʪ: çʈʝʧʦʨʪʝʨʩʪʚʦ ʧʨʠʫʯʠʣʦ ʤʝʥʷ ʜʘʚʘʪʴ ʪʦʣʴʢʦ 

ʬʠʣʴʪʨʦʚʘʥʥʫʶ ʧʨʘʚʜʫ, ʩʨʘʟʫ ʫʛʘʜʳʚʘʪʴ ʩʫʪʴ ʜʝʣʘ ʠ ʧʠʩʘʪʴ 

ʢʨʘʪʢʦè [1]. ʊʘʢ ʫʯʠʣʩʷ ʙʳʪʴ ʨʝʧʦʨʪʝʨʦʤ ɻʠʣʷʨʦʚʩʢʠʡ. ʅʝ ʙʳʣʦ 

ʥʠ ʢʫʨʩʦʚ, ʥʠ ʠʥʩʪʠʪʫʪʦʚ. ʅʫʞʝʥ ʙʳʣ ʪʘʣʘʥʪ, ʧʦʥʠʤʘʥʠʝ ʩʚʦʝʛʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ. ʕʪʦ ʙʳʣʦ ʧʨʠʟʚʘʥʠʝ, ʠ ʦʥ ʥʘʰʝʣ ʩʝʙʷ ʚ 

ʩʦʙʳʪʠʡʥʦʡ ʞʫʨʥʘʣʠʩʪʠʢʝ. ɸ ʞʠʟʥʝʥʥʳʡ ʦʧʳʪ ʜʝʣʘʣ ʝʛʦ 

ʜʚʘʞʜʳ ʧʨʦʬʝʩʩʠʦʥʘʣʦʤ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʢ ʧʨʘʚʜʠʚʦʤʫ ʠ ʯʝʪʢʦʤʫ 

ʠʟʣʦʞʝʥʠʶ ʬʘʢʪʦʚ ʚ ʨʝʧʦʨʪʘʞʝ ʟʘʩʪʘʚʣʷʣʦ ɻʠʣʷʨʦʚʩʢʦʛʦ ʥʝ 

ʪʦʣʴʢʦ ʚʠʜʝʪʴ ʥʝʪʦʯʥʦʩʪʠ ʠ ʧʨʦʢʦʣʳ ʚ ʨʘʙʦʪʝ ʜʨʫʛʠʭ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʥʦ ʠ ʯʝʩʪʥʦ ʠ ʙʝʟʙʦʷʟʥʝʥʥʦ ʚʳʩʪʫʧʘʪʴ ʧʨʦʪʠʚ ʵʪʠʭ 

ʷʚʣʝʥʠʡ ʚ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ. ʉʣʦʚʘ ɻʠʣʷʨʦʚʩʢʦʛʦ ʦ 

ʚʘʞʥʦʩʪʠ ʵʪʠʢʠ ʚ ʧʨʦʬʝʩʩʠʠ ʨʝʧʦʨʪʝʨʘ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʶʪʩʷ 

ʚʘʞʥʳʤʠ ʠ ʘʢʪʫʘʣʴʥʳʤʠ. 

ɾʫʨʥʘʣʠʩʪʩʢʦʝ ʤʘʩʪʝʨʩʪʚʦ ɺ. ɻʠʣʷʨʦʚʩʢʦʛʦ ʦʪʣʠʯʘʣʦʩʴ 

ʦʩʪʨʦʪʦʡ ʥʘʙʣʶʜʝʥʠʷ, ʪʦʥʢʠʤ ʶʤʦʨʦʤ ʠ ʥʝʦʙʳʯʥʳʤ ʧʦʜʭʦʜʦʤ 
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ʢ ʪʝʤʘʤ, ʢʦʪʦʨʳʝ ʦʥ ʦʩʚʝʱʘʣ. ɻʠʣʷʨʦʚʩʢʠʡ ʙʳʣ ʤʘʩʪʝʨʦʤ ʞʘʥʨʘ 

ʶʤʦʨʠʩʪʠʯʝʩʢʦʡ ʧʨʦʟʳ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʩʦʯʝʪʘʣ ʩʘʪʠʨʫ, ʠʨʦʥʠʶ ʠ 

ʛʨʦʪʝʩʢ, ʯʪʦʙʳ ʨʘʩʩʢʘʟʳʚʘʪʴ ʦ ʨʘʟʣʠʯʥʳʭ ʷʚʣʝʥʠʷʭ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ. 

ʆʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʝʛʦ ʞʫʨʥʘʣʠʩʪʩʢʦʛʦ 

ʤʘʩʪʝʨʩʪʚʘ ʟʘʢʣʶʯʘʣʩʷ ʚ ʫʤʝʥʠʠ ʚʳʷʚʣʷʪʴ ʠ ʚʳʩʤʝʠʚʘʪʴ 

ʘʙʩʫʨʜʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʷʚʣʝʥʠʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. ʆʥ 

ʦʙʣʘʜʘʣ ʫʥʠʢʘʣʴʥʳʤ ʪʘʣʘʥʪʦʤ ʥʘʭʦʜʠʪʴ ʥʝʦʙʳʯʥʳʝ ʨʘʢʫʨʩʳ ʠ 

ʪʦʯʥʦ ʧʦʧʘʜʘʪʴ ʚ ʮʝʣʴ ʩ ʶʤʦʨʠʩʪʠʯʝʩʢʠʤʠ ʘʥʘʣʠʟʘʤʠ.  

ɻʠʣʷʨʦʚʩʢʠʡ ʪʘʢʞʝ ʙʳʣ ʤʘʩʪʝʨʦʤ ʚ ʩʦʟʜʘʥʠʠ ʷʨʢʠʭ ʠ 

ʟʘʧʦʤʠʥʘʶʱʠʭʩʷ ʦʙʨʘʟʦʚ. ʆʥ ʫʤʝʣ ʦʧʠʩʳʚʘʪʴ ʪʠʧʠʯʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʙʱʝʩʪʚʘ, ʩʦʟʜʘʚʘʷ ʢʘʨʪʠʥʫ ʨʝʘʣʠʡ ʩʚʦʝʛʦ 

ʚʨʝʤʝʥʠ. ɽʛʦ ʧʝʨʩʦʥʘʞʠ ʙʳʣʠ ʷʨʢʠʤʠ ʢʘʨʠʢʘʪʫʨʘʤʠ, ʚ ʢʦʪʦʨʳʭ 

ʢʘʞʜʳʡ ʤʦʛ ʫʟʥʘʪʴ ʢʫʩʦʯʝʢ ʩʝʙʷ ʠʣʠ ʦʢʨʫʞʘʶʱʠʭ. 

ɽʱʸ ʦʜʥʦʡ ʚʘʞʥʦʡ ʯʝʨʪʦʡ ʞʫʨʥʘʣʠʩʪʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ 

ɺʣʘʜʠʤʠʨʘ ɸʣʝʢʩʝʝʚʠʯʘ ʙʳʣʦ ʫʤʝʥʠʝ ʧʨʦʚʦʜʠʪʴ ʯʠʪʘʪʝʣʷ ʯʝʨʝʟ 

ʣʘʙʠʨʠʥʪʳ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ, ʨʘʩʢʨʳʚʘʷ ʩʢʨʳʪʳʝ ʤʝʭʘʥʠʟʤʳ 

ʦʙʱʝʩʪʚʘ. ʆʥ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʣʝʢʘʣ ʩʚʦʠʭ ʯʠʪʘʪʝʣʝʡ, ʥʦ ʠ 

ʟʘʩʪʘʚʣʷʣ ʠʭ ʟʘʜʫʤʳʚʘʪʴʩʷ ʥʘʜ ʧʨʦʙʣʝʤʘʤʠ. 

 ɻʠʣʷʨʦʚʩʢʠʡ ʦʙʣʘʜʘʣ ʫʥʠʢʘʣʴʥʳʤ ʜʘʨʦʤ ʧʝʨʝʜʘʯʠ 

ʘʪʤʦʩʬʝʨʳ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ. ɽʛʦ ʪʝʢʩʪʳ ʩʪʘʥʦʚʠʣʠʩʴ 

ʥʝʧʨʝʚʟʦʡʜʝʥʥʳʤ ʟʝʨʢʘʣʦʤ ʦʙʱʝʩʪʚʘ, ʦʪʨʘʞʘʷ ʝʛʦ 

ʧʨʦʪʠʚʦʨʝʯʠʷ, ʧʨʠʚʳʯʢʠ ʠ ʤʘʥʝʨʳ ʧʦʚʝʜʝʥʠʷ. ʆʥ ʫʤʝʣ ʪʦʯʥʦ 

ʧʦʡʤʘʪʴ ʜʫʭ ʵʧʦʭʠ ʠ ʧʝʨʝʜʘʪʴ ʝʛʦ ʯʠʪʘʪʝʣʷʤ ʯʝʨʝʟ ʧʨʦʟʫ, 

ʧʨʦʥʠʢʥʫʪʫʶ ʩʘʨʢʘʟʤʦʤ ʠ ʠʩʢʨʦʤʝʪʥʳʤ ʶʤʦʨʦʤ. 

ɺʘʞʥʦʡ ʯʝʨʪʦʡ ʪʚʦʨʯʝʩʪʚʘ ɻʠʣʷʨʦʚʩʢʦʛʦ ʙʳʣʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʥʘʣʠʟʫ ʠ ʢʨʠʪʠʢʝ. ʆʥ ʥʝ ʦʛʨʘʥʠʯʠʚʘʣʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʷʚʣʝʥʠʡ, ʘ ʚʩʝʛʜʘ ʩʪʨʝʤʠʣʩʷ ʢ 

ʩʫʪʠ ʜʝʣʘ. ʆʥ ʦʩʤʝʠʚʘʣ ʙʶʨʦʢʨʘʪʠʯʝʩʢʫʶ ʥʝʧʦʚʦʨʦʪʣʠʚʦʩʪʴ, 

ʩʦʮʠʘʣʴʥʳʝ ʥʝʨʘʚʝʥʩʪʚʘ, ʛʨʷʟʥʳʝ ʠʛʨʳ ʧʦʣʠʪʠʢʦʚ, ʧʨʠʚʣʝʢʘʷ 

ʚʥʠʤʘʥʠʝ ʢ ʧʨʦʙʣʝʤʘʤ, ʢʦʪʦʨʳʝ ʪʨʝʙʦʚʘʣʠ ʨʝʰʝʥʠʷ. 

 ɽʛʦ ʞʫʨʥʘʣʠʩʪʩʢʦʝ ʤʘʩʪʝʨʩʪʚʦ ʚʳʨʘʞʘʣʦʩʴ ʠ ʚ ʫʤʝʥʠʠ 

ʠʛʨʘʪʴ ʥʘ ʵʤʦʮʠʷʭ ʯʠʪʘʪʝʣʝʡ. ʆʥ ʤʦʛ ʚʳʟʳʚʘʪʴ ʩʤʝʭ ʠʣʠ ʛʦʨʝʯʴ, 

ʨʘʟʚʣʝʢʘʪʴ ʠʣʠ ʟʘʩʪʘʚʣʷʪʴ ʟʘʜʫʤʘʪʴʩʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʠʭ 

ʮʝʣʝʡ. ɽʛʦ ʨʘʙʦʪʳ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʣʝʢʘʣʠ, ʥʦ ʠ ʚʦʩʧʠʪʳʚʘʣʠ, 

ʧʦʤʦʛʘʣʠ ʯʠʪʘʪʝʣʷʤ ʦʩʤʳʩʣʠʚʘʪʴ ʤʠʨ ʚʦʢʨʫʛ ʩʝʙʷ. 

ʄʘʩʪʝʨʩʪʚʦ ɺ. ɻʠʣʷʨʦʚʩʢʦʛʦ ʦʪʣʠʯʘʣʦʩʴ ʛʣʫʙʦʢʠʤ 

ʧʦʥʠʤʘʥʠʝʤ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʩʪʨʳʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ 
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ʫʤʦʤ, ʪʦʥʢʠʤ ʯʫʚʩʪʚʦʤ ʶʤʦʨʘ ʠ ʫʤʝʥʠʝʤ ʪʦʯʥʦ ʧʝʨʝʜʘʪʴ 

ʘʪʤʦʩʬʝʨʫ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ. ɽʛʦ ʨʘʙʦʪʳ ʦʩʪʘʚʘʣʠʩʴ ʘʢʪʫʘʣʴʥʳʤʠ 

ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʥʝ ʪʦʣʴʢʦ ʚ ʩʚʦʝ ʚʨʝʤʷ, ʥʦ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ 

ʵʧʦʭʠ, ʙʣʘʛʦʜʘʨʷ ʠʭ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʠ ʚʳʩʦʢʦʤʫ ʤʘʩʪʝʨʩʪʚʫ. 

ɻʠʣʷʨʦʚʩʢʦʛʦ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʥʘʟʚʘʪʴ ʚʝʣʠʢʠʤ 

ʭʨʦʥʠʢʝʨʦʤ ʞʠʟʥʠ ʄʦʩʢʚʳ ʩ ʢʦʥʮʘ ʍIʍ ʚʝʢʘ ʜʦ ʩʝʨʝʜʠʥʳ ʍʍ 

ʚʝʢʘ. ʆʥ ʪʘʢʞʝ ʦʩʪʘʚʠʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʫʙʣʠʮʠʩʪʠʯʝʩʢʦʝ 

ʥʘʩʣʝʜʠʝ. ʇʨʦʬʝʩʩʠʦʥʘʣʠʟʤ, ʧʨʝʜʘʥʥʦʩʪʴ ʨʘʙʦʪʝ ʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʳʡ ʪʘʣʘʥʪ ʚʳʜʝʣʷʣʠ ɻʠʣʷʨʦʚʩʢʦʛʦ ʩʨʝʜʠ ʧʨʦʯʠʭ 

ʤʦʩʢʦʚʩʢʠʭ ʞʫʨʥʘʣʠʩʪʦʚ. 

ɻʠʣʷʨʦʚʩʢʠʡ ʩʪʨʝʤʠʣʩʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʲʝʢʪʠʚʥʦʤʫ 

ʦʧʠʩʘʥʠʶ ʞʠʟʥʠ ʣʶʜʝʡ, ʥʝ ʧʨʠʫʢʨʘʰʠʚʘʷ ʝʝ, ʥʦ ʠ ʥʝ 

ʧʨʝʫʚʝʣʠʯʠʚʘʷ ʪʨʫʜʥʦʩʪʠ. ʇʨʦʙʣʝʤʳ, ʦʧʠʩʘʥʥʳʝ ʠʤ, ʙʳʣʠ 

ʢʦʥʢʨʝʪʥʳʤʠ ʠ ʞʠʟʥʝʥʥʳʤʠ, ʧʝʨʩʦʥʘʞʠ ʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʢʘʟʘʣʠʩʴ ʦʯʝʥʴ ʨʝʘʣʴʥʳʤʠ. ʇʦʤʠʤʦ ʪʝʤʥʳʭ ʩʪʦʨʦʥ ʞʠʟʥʠ, ʦʥ 

ʚʥʠʤʘʪʝʣʴʥʦ ʨʘʟʛʣʷʜʳʚʘʣ ʠ ʩʚʝʪʣʳʝ ʤʦʤʝʥʪʳ. ɺ ʩʚʦʠʭ 

ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʦʥ ʦʪʨʘʞʘʣ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʠʩʪʦʨʠʶ ʠ 

ʞʠʟʥʴ ʄʦʩʢʚʳ ʩ ʜʦʙʨʦʡ ʠʨʦʥʠʝʡ ʠ ʥʦʩʪʘʣʴʛʠʝʡ. 

ɾʫʨʥʘʣʠʩʪʩʢʦʝ ʤʘʩʪʝʨʩʪʚʦ ɺ. ɻʠʣʷʨʦʚʩʢʦʛʦ ʤʦʞʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʷʨʢʦʝ ʩʦʯʝʪʘʥʠʝ ʦʩʪʨʦʫʤʠʷ, ʠʨʦʥʠʠ, 

ʩʦʮʠʘʣʴʥʦʡ ʘʥʘʣʠʪʠʢʠ ʠ ʪʦʥʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʞʠʟʥʴʶ. ɽʛʦ 

ʨʘʙʦʪʳ ʦʩʪʘʚʘʣʠʩʴ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ 

ʧʦʢʦʣʝʥʠʡ ʯʠʪʘʪʝʣʝʡ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʦʩʪʨʦʪʝ ʠ 

ʧʨʦʥʠʮʘʪʝʣʴʥʦʩʪʠ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʂʫʜʨʷʰʦʚʘ ʄʝʣʘʥʠʷ ʅʠʢʦʣʘʝʚʥʘ ï ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʘ ʨʫʩʩʢʦʡ ʠ 

ʯʫʚʘʰʩʢʦʡ ʬʠʣʦʣʦʛʠʠ ʠ ʞʫʨʥʘʣʠʩʪʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ɼʘʥʠʣʦʚʘ ʄʘʨʛʘʨʠʪʘ ɻʘʚʨʠʣʦʚʥʘ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʞʫʨʥʘʣʠʩʪʠʢʠ, 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
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JOURNALISM: CRISIS OF CONFIDENCE IN THE MEDIA  
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ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ ʤʠʨʘ ʚʦ ʤʥʦʛʦʤ ʬʦʨʤʠʨʫʝʪʩʷ 

ʙʣʘʛʦʜʘʨʷ ʉʄʀ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ ʜʦʚʝʨʠʷ ʦʙʱʝʩʪʚ ʢ ʉʄʀ ʙʳʣ ʠ 

ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 

ʇʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʜʦʢʘʟʳʚʘʶʪ 

ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ ʜʦʚʝʨʠʷ ʢ ʉʄʀ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʘ [1].   

ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʧʨʦʙʣʝʤʘ 

ʥʦʩʠʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʦʙʣʝʤʘ ʜʦʚʝʨʠʷ ʥʝ ʪʦʣʴʢʦ ʢ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʦʦʙʱʝʥʠʷʤ, ʥʦ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʮʝʣʦʤ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʦʧʨʦʩ ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ ʬʘʢʫʣʴʪʝʪʘ ʨʫʩʩʢʦʡ ʠ 

ʯʫʚʘʰʩʢʦʡ ʬʠʣʦʣʦʛʠʠ ʠ ʞʫʨʥʘʣʠʩʪʠʢʠ ʏʫʚʘʰʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʪʦ ʤʥʝʥʠʝ. ɹʦʣʝʝ 80% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʢʣʦʥʳ ʥʝ 

ʜʦʚʝʨʷʪʴ ʉʄʀ, ʠʣʠ ʜʦʚʝʨʷʪʴ ʪʦʣʴʢʦ ʠʥʦʛʜʘ. ʀʟ ʵʪʦʛʦ ʚʳʪʝʢʘʝʪ 

ʣʦʛʠʯʝʩʢʠʡ ʚʦʧʨʦʩ: ʧʦʯʝʤʫ ʞʝ ʣʶʜʠ ʥʝ ʜʦʚʝʨʷʪ ʉʄʀ? 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʤʘʪʝʨʠʘʣʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʝ ʠ ʦʙʦʙʱʠʚ ʩʦʙʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʜʘʣʦʩʴ 

ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʯʠʥʳ ʥʝʜʦʚʝʨʠʷ ʢ ʉʄʀ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʦʙʱʝʩʪʚʝ: 1. ʄʘʥʠʧʫʣʷʮʠʷ ʤʘʩʩʦʚʳʤ ʩʦʟʥʘʥʠʝʤ. ʆʥʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʟʛʣʷʜʦʚ ʠ 

ʫʩʪʘʥʦʚʦʢ, ʘ ʪʘʢʞʝ ʜʣʷ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʤʥʝʥʠʝʤ. 2. ʌʝʡʢʦʚʳʝ ʥʦʚʦʩʪʠ. ʌʝʡʢʦʚʳʝ ʥʦʚʦʩʪʠ ï 

ʯʨʝʟʚʳʯʘʡʥʦ ʵʬʬʝʢʪʠʚʥʘʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, 

ʠʥʩʪʨʫʤʝʥʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ. ʇʦʜʚʝʨʛʘʷʩʴ 

ʚʦʟʜʝʡʩʪʚʠʶ ʬʝʡʢʦʚ, ʣʶʜʠ ʥʘʯʠʥʘʶʪ ʚʝʨʠʪʴ ʣʦʞʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʛʘʪʠʚʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ. 3. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʚʝʨʢʘ ʬʘʢʪʦʚ ʠ 

ʠʩʪʦʯʥʠʢʦʚ. ɾʫʨʥʘʣʠʩʪʳ ʥʝ ʫʩʧʝʚʘʶʪ ʧʨʦʚʝʨʠʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʠ ʪʠʨʘʞʠʨʫʝʪ ʪʦ, ʯʪʦ ʢʘʞʝʪʩʷ ʩʝʥʩʘʮʠʦʥʥʳʤ ʠ ʧʨʘʚʜʠʚʳʤ. 4.  

ʇʨʝʜʚʟʷʪʦʩʪʴ ʚ ʧʦʜʘʯʝ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ 

ʯʘʩʪʦ ʛʦʚʦʨʷʪ ʦ ʥʝʦʙʲʝʢʪʠʚʥʦʩʪʠ ʞʫʨʥʘʣʠʩʪʦʚ. ʕʪʦ ʚʳʟʳʚʘʝʪ 

ʥʝʜʦʚʝʨʠʝ ʘʫʜʠʪʦʨʠʠ. ʉʚʦʙʦʜʥʘʷ ʠ ʥʝʟʘʚʠʩʠʤʘʷ ʧʨʝʩʩʘ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ.  

ʂʨʠʟʠʩ ʜʦʚʝʨʠʷ ʢ ʉʄʀ ʤʦʞʝʪ ʠʤʝʪʴ ʩʝʨʴʝʟʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ. ʉʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 1. ʇʦʪʝʨʷ 

ʜʦʚʝʨʠʷ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʘ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ 

ʣʶʜʠ ʩʪʘʥʫʪ ʙʦʣʝʝ ʧʦʜʦʟʨʠʪʝʣʴʥʳʤʠ ʠ ʩʢʣʦʥʥʳʤʠ ʚʝʨʠʪʴ 

ʩʣʫʭʘʤ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʜʝʟʠʥʬʦʨʤʘʮʠʠ 

ʠ ʩʥʠʞʝʥʠʶ ʦʙʱʝʡ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ. 2. ʆʩʣʘʙʣʝʥʠʝ ʨʦʣʠ 

ʉʄʀ. ʂʨʠʟʠʩ ʜʦʚʝʨʠʷ ʢ ʉʄʀ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʩʣʘʙʣʝʥʠʶ 

ʨʦʣʠ ʧʨʝʩʩʳ ʚ ʦʙʱʝʩʪʚʝ. ʂʘʢ ʧʦʩʣʝʜʩʪʚʠʝ ï ʩʫʞʝʥʠʝ ʩʚʦʙʦʜʳ 

ʩʣʦʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ. 3. ʋʭʫʜʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  ʀʟ-ʟʘ ʧʦʪʝʨʠ 

ʜʦʚʝʨʠʷ ʘʫʜʠʪʦʨʠʠ, ʉʄʀ ʤʦʛʫʪ ʥʘʯʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ 

ʩʝʥʩʘʮʠʦʥʥʳʝ ʠʣʠ ʥʝʦʙʲʝʢʪʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʨʘʜʠ ʧʨʠʚʣʝʯʝʥʠʷ 
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ʚʥʠʤʘʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʪʠʨʘʞʘ. ʆʜʥʘʢʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʝʥʩʘʮʠʦʥʥʳʭ ʟʘʛʦʣʦʚʢʦʚ ʠ ʥʝʦʙʲʝʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ 

ʥʘʥʝʩʪʠ ʫʱʝʨʙ ʜʦʚʝʨʠʶ ʢ ʉʄʀ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʣʦʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʘʥʠʧʫʣʷʮʠʠ 

ʩʦʟʥʘʥʠʝʤ ʘʫʜʠʪʦʨʠʠ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ, ʯʪʦʙʳ ʨʝʜʘʢʮʠʠ 

ʩʦʭʨʘʥʷʣʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠ ʦʪʚʝʯʘʣʠ ʟʘ ʢʘʯʝʩʪʚʦ ʩʚʦʠʭ 

ʧʫʙʣʠʢʘʮʠʡ. 4. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʋʧʘʜʦʢ ʜʦʚʝʨʠʷ 

ʢ ʉʄʀ ʤʦʞʝʪ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʵʢʦʥʦʤʠʢʝ ʚ ʩʬʝʨʝ ʤʝʜʠʘ. 

ʈʝʢʣʘʤʦʜʘʪʝʣʠ ʤʦʛʫʪ ʩʪʘʪʴ ʙʦʣʝʝ ʦʩʪʦʨʦʞʥʳʤʠ ʩ ʚʣʦʞʝʥʠʷʤʠ ʚ 

ʨʝʢʣʘʤʫ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʦʢʨʘʱʝʥʠʶ ʙʶʜʞʝʪʦʚ ʉʄʀ ʠ 

ʨʘʙʦʯʠʭ ʤʝʩʪ.   

ɺ ʠʪʦʛʝ, ʢʨʠʟʠʩ ʜʦʚʝʨʠʷ ʢ ʉʄʀ ʠʤʝʝʪ ʩʝʨʴʝʟʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʥʘ ʜʝʤʦʢʨʘʪʠʶ, ʩʚʦʙʦʜʫ ʩʣʦʚʘ ʠ ʵʢʦʥʦʤʠʢʫ. 

ʇʨʦʙʣʝʤʘ ʪʨʝʙʫʝʪ ʚʥʠʤʘʥʠʷ ʠ ʜʝʡʩʪʚʠʡ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʘ ʠ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʦʚʝʨʠʷ ʢ ʉʄʀ.   

ʂʘʢ ʞʝ ʠʟʙʝʞʘʪʴ ʧʦʜʦʙʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ? 1. ʇʨʦʟʨʘʯʥʦʩʪʴ. 

ʉʄʀ ʜʦʣʞʥʳ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʘʫʜʠʪʦʨʠʠ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʠʩʪʦʯʥʠʢʘʭ ʥʦʚʦʩʪʝʡ. ʕʪʦ ʧʦʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʚʝʨʠʪʝʣʴʥʫʶ 

ʩʚʷʟʴ ʩ ʧʫʙʣʠʢʦʡ. 2. ʂʘʯʝʩʪʚʦ ʢʦʥʪʝʥʪʘ. ʉʄʀ ʜʦʣʞʥʳ 

ʩʪʨʝʤʠʪʴʩʷ ʢ ʚʳʩʦʢʦʤʫ ʢʘʯʝʩʪʚʫ ʢʦʥʪʝʥʪʘ, ʧʨʝʜʩʪʘʚʣʷʪʴ ʪʦʣʴʢʦ 

ʧʨʦʚʝʨʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɾʫʨʥʘʣʠʩʪʳ ʜʦʣʞʥʳ ʠʟʙʝʛʘʪʴ 

ʩʢʘʥʜʘʣʴʥʳʭ ʟʘʛʦʣʦʚʢʦʚ ʠ ʩʝʥʩʘʮʠʦʥʥʳʭ ʥʦʚʦʩʪʝʡ ʚ ʫʱʝʨʙ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. 3. ʆʙʫʯʝʥʠʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ. ɼʦʣʞʥʳ 

ʧʨʦʚʦʜʠʪʴʩʷ ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʜʣʷ 

ʞʫʨʥʘʣʠʩʪʦʚ. ʕʪʦ ʧʦʤʦʞʝʪ ʠʤ ʩʧʨʘʚʣʷʪʴʩʷ ʩʦ ʩʣʦʞʥʳʤʠ 

ʩʠʪʫʘʮʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʦʚʝʨʠʷ ʧʫʙʣʠʢʠ. 4. 

ʆʪʢʨʳʪʳʡ ʜʠʘʣʦʛ ʩ ʘʫʜʠʪʦʨʠʝʡ.  ʉʄʀ ʜʦʣʞʥʳ ʘʢʪʠʚʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʘʫʜʠʪʦʨʠʝʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʦʪʢʨʳʪʦʛʦ ʜʠʘʣʦʛʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʉʄʀ ʧʦʥʷʪʴ 

ʦʞʠʜʘʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʧʫʙʣʠʢʠ, ʘ ʪʘʢʞʝ ʠʩʧʨʘʚʠʪʴ ʦʰʠʙʢʠ ʠ 

ʫʣʫʯʰʠʪʴ ʩʚʦʶ ʨʘʙʦʪʫ. 5. ʅʝʟʘʚʠʩʠʤʦʩʪʴ. ʉʄʀ ʜʦʣʞʥʳ 

ʩʦʭʨʘʥʷʪʴ ʩʚʦʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʦʙʲʝʢʪʠʚʥʫʶ ʠ 

ʥʝʧʨʝʜʚʟʷʪʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʆʥʠ ʜʦʣʞʥʳ ʠʟʙʝʛʘʪʴ ʢʦʥʬʣʠʢʪʘ 

ʠʥʪʝʨʝʩʦʚ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʜʦʚʝʨʠʝ ʢ ʩʚʦʝʡ ʨʘʙʦʪʝ ʩʦ ʩʪʦʨʦʥʳ 

ʦʙʱʝʩʪʚʘ. 

ʕʪʠ ʤʝʨʳ ʜʦʣʞʥʳ ʧʦʤʦʯʴ ʉʄʀ ʩʧʨʘʚʠʪʴʩʷ ʩ ʢʨʠʟʠʩʦʤ 

ʜʦʚʝʨʠʷ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ 

ʘʫʜʠʪʦʨʠʝʡ. ʆʜʥʘʢʦ, ʥʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʢʘʞʜʘʷ ʩʠʪʫʘʮʠʷ 
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ʫʥʠʢʘʣʴʥʘ, ʠ ʥʝʦʙʭʦʜʠʤʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʵʪʠ ʤʝʨʳ ʢ ʢʦʥʢʨʝʪʥʦʡ 

ʩʠʪʫʘʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʠʟʠʩ ʜʦʚʝʨʠʷ ʢ ʉʄʀ ï ʩʝʨʴʝʟʥʘʷ 

ʧʨʦʙʣʝʤʘ, ʪʨʝʙʫʶʱʘʷ ʥʝʤʝʜʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 

ʵʪʦʛʦ ʢʨʠʟʠʩʘ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʢʘʯʝʩʪʚʫ ʠ 

ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʞʫʨʥʘʣʠʩʪʦʚ. ɺʘʞʥʦ ʦʙʨʘʱʘʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ 

ʪʱʘʪʝʣʴʥʫʶ ʧʨʦʚʝʨʢʫ ʬʘʢʪʦʚ ʧʝʨʝʜ ʧʫʙʣʠʢʘʮʠʝʡ. ʉʄʀ ʜʦʣʞʥʳ 

ʙʳʪʴ ʙʦʣʝʝ ʦʪʢʨʳʪʳʤʠ ʠ ʧʨʦʟʨʘʯʥʳʤʠ. ɺʘʞʥʦ ʫʚʘʞʘʪʴ 

ʧʣʶʨʘʣʠʟʤ ʤʥʝʥʠʡ, ʫʯʠʪʳʚʘʪʴ ʠʥʪʝʨʝʩʳ ʚʩʝʭ ʩʣʦʝʚ ʦʙʱʝʩʪʚʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ ʤʝʜʠʘʛʨʘʤʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʯʪʦʙʳ 

ʣʶʜʠ ʤʦʛʣʠ ʦʪʣʠʯʠʪʴ ʧʨʘʚʜʠʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʬʝʡʢʦʚʦʡ. 

ʊʦʣʴʢʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʚʝʨʥʫʪʴ ʜʦʚʝʨʠʝ ʢ ʉʄʀ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʥʝʟʘʚʠʩʠʤʦʝ ʠ ʦʙʲʝʢʪʠʚʥʦʝ ʦʩʚʝʱʝʥʠʝ ʩʦʙʳʪʠʡ.  

ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʜʦʚʝʨʠʝ ʦʙʱʝʩʪʚʘ ʢ ʉʄʀ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʝʤʦʢʨʘʪʠʠ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 

ʮʝʣʦʤ. ʇʦʵʪʦʤʫ ʧʨʝʦʜʦʣʝʥʠʝ ʢʨʠʟʠʩʘ ʜʦʚʝʨʠʷ ʢʣʶʯʝʚʘʷ ʟʘʜʘʯʘ, 

ʪʨʝʙʫʶʱʘʷ ʫʩʠʣʠʡ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʢʘʢ ʞʫʨʥʘʣʠʩʪʦʚ, ʪʘʢ ʠ 

ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ.  
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CENTURY ("OLIVER TWIST" BY CH. DICKENS,  

"JANE EYRE" BY S. BRONTE)  

 

Abstract. ʊhe work analyzes the images of orphans in the novels 

ñOliver Twistò by Charles Dickens and ñJane Eyreò by Charlotte Bront±. 

The comparative and comparative method allows us to trace the patterns of 
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English writersô treatment of the theme of childhood and identify the 

purposes of using images of orphans in English literature of the 19th 

century. 

Key words: orphans, Jane Eyre, Oliver Twist, S. Bronte, C. Dickens, 

childhood, the novel of upbringing. 

 

ʊʝʤʘ ʜʝʪʩʪʚʘ ʚ ʩʝʨʝʜʠʥʝ XIX  ʚʝʢʘ ʦʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʦʚʘʣʘ 

ʘʥʛʣʠʡʩʢʠʭ ʧʠʩʘʪʝʣʝʡ. ʆʙʨʘʱʝʥʠʝ ʢ ʥʝʡ ʧʦʟʚʦʣʠʣʦ ʤʘʩʪʝʨʘʤ 

ʧʝʨʘ ʩʢʚʦʟʴ ʧʨʠʟʤʫ ʚʥʫʪʨʝʥʥʝʛʦ ʤʠʨʘ ʨʝʙʝʥʢʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʝʛʦ ʚʟʨʦʩʣʝʥʠʷ ʦʪʨʘʟʠʪʴ ʚʩʝ ʥʘʩʫʱʥʳʝ ʧʨʦʙʣʝʤʳ 

ʧʦʣʠʪʠʯʝʩʢʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʙʫʨʞʫʘʟʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʨʦʤʘʥʘʭ ʧʠʩʘʪʝʣʝʡ-

ʨʝʘʣʠʩʪʦʚ ʦʥʘ ʯʘʩʪʦ ʧʝʨʝʧʣʝʪʘʣʘʩʴ ʩ ʪʝʤʘʤʠ ʦʜʠʥʦʯʝʩʪʚʘ, 

ʩʦʮʠʘʣʴʥʦʡ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʦʪʨʘʞʘʷʩʴ ʥʘ 

ʩʫʜʴʙʝ ʩʠʨʦʪʳ. ʇʨʦʙʣʝʤʘʪʠʢʘ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʤʠʨʘ ʨʝʙʝʥʢʘ ʚ ʧʨʦʠʟʚʝʜʝʥʠʷʭ 

ʘʥʛʣʠʡʩʢʠʭ ʨʦʤʘʥʠʩʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʥʘʧʨʠʤʝʨ, ɸ.ʉ. ʄʘʪʚʝʝʚʦʡ [5], ɹ.ʄ. ʇʨʦʩʢʫʨʥʠʥʳʤ [7]. ɽ.ɽ. 

ɼʠʘʥʦʚʦʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʦʙʨʘʟʘ ʜʝʪʩʪʚʘ ʚ 

ʘʥʛʣʠʡʩʢʦʡ ʠ ʨʫʩʩʢʦʡ ʧʨʦʟʝ XIX  ʚʝʢʘ [2], ʘ ʚʦʧʨʦʩ 

ʘʚʪʦʙʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʥʘʯʘʣʘ ʠ ʧʠʩʘʪʝʣʴʩʢʦʛʦ ʚʳʤʳʩʣʘ ʚ ʨʦʤʘʥʝ 

ʐ. ɹʨʦʥʪʝ çɼʞʝʡʥ ʕʡʨè ʙʳʣ ʧʦʩʪʘʚʣʝʥ ɸ.ʉ. ʂʫʟʥʝʮʦʚʦʡ [4]. 

ʆʜʥʘʢʦ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʦʙʨʘʟʦʚ ʜʝʪʝʡ-ʩʠʨʦʪ ʚ ʨʦʤʘʥʘʭ 

çʇʨʠʢʣʶʯʝʥʠʷ ʆʣʠʚʝʨʘ ʊʚʠʩʪʘè ʏ. ɼʠʢʢʝʥʩʘ (1839) ʠ çɼʞʝʡʥ 

ʕʡʨè (1848) ʐ. ɹʨʦʥʪʝ ʫʜʝʣʷʣʦʩʴ ʤʘʣʦ ʚʥʠʤʘʥʠʷ, ʯʪʦ ʠ 

ʩʦʩʪʘʚʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʏ. ɼʠʢʢʝʥʩ ʠ ʐ. ɹʨʦʥʪʝ, ʦʙʨʘʱʘʷʩʴ ʢ ʦʙʨʘʟʫ ʩʠʨʦʪʳ, 

ʜʝʣʘʶʪ ʩʪʨʘʜʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʝʛʦ ʜʝʪʩʪʚʘ. ʀ ʆʣʠʚʝʨ, ʀ 

ɼʞʝʡʥ ʨʘʥʦ ʫʟʥʘʶʪ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʠʨ ʞʝʩʪʦʢʠʭ 

ʚʟʨʦʩʣʳʭ, ʠ ʧʦ-ʩʚʦʝʤʫ ʦʙʦʟʥʘʯʘʶʪ ʧʨʦʙʣʝʤʳ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʪʘʢʦʤʫ ʧʦʣʦʞʝʥʠʶ 

ʜʝʣ. ɻʣʘʚʥʦʝ, ʯʪʦ ʩʙʣʠʞʘʝʪ ɼʠʢʢʝʥʩʘ ʠ ɹʨʦʥʪʝ, ï ʫʪʚʝʨʞʜʝʥʠʝ 

ʟʥʘʯʠʤʦʩʪʠ ʜʝʪʩʪʚʘ ʥʘ ʧʫʪʠ ʩʪʘʥʦʚʣʝʥʠʷ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʨʦʤʘʥʳ 

ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʯʥʦʩʪʠ, ʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ, 

ʦ ʩʦʭʨʘʥʝʥʠʠ ʩʝʙʷ ʚ ʯʘʩʪʦ ʥʝʚʳʥʦʩʠʤʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʠ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʬʝʨʝ ʚʦʩʧʠʪʘʥʠʷ 

ʚ ɸʥʛʣʠʠ. 
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ʇʦ ʞʘʥʨʫ çʇʨʠʢʣʶʯʝʥʠʷ...è ʠ çɼʞʝʡʥ ʕʡʨè ð ʵʪʦ 

çʨʦʤʘʥʳ ʚʦʩʧʠʪʘʥʠʷè, ʢʦʪʦʨʳʝ ʧʦʷʚʠʣʠʩʴ ʚ 

ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʝʱʸ ʚ XVIII  ʚʝʢʝ, ʥʦ 

ʧʦʚʝʩʪʚʦʚʘʣʠ ʦʥʠ ʚ ʪʦʪ ʧʝʨʠʦʜ ʦ ʞʠʟʥʠ ʤʦʣʦʜʳʭ ʣʶʜʝʡ, ʘ ʥʝ 

ʜʝʪʝʡ, ʪʝʤ ʙʦʣʝʝ ʩʠʨʦʪ. ɺ ʩʝʨʝʜʠʥʝ XIX  ʚʝʢʘ ʚ çʨʦʤʘʥʝ 

ʚʦʩʧʠʪʘʥʠʷè ʚʧʝʨʚʳʝ ʧʦʜʥʠʤʘʝʪʩʷ ʪʝʤʘ ʜʝʪʩʪʚʘ, ʠ ʧʠʩʘʪʝʣʠ 

ʦʙʨʘʱʘʶʪʩʷ ʢ ʥʝʡ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ. 

ɺʦ-ʧʝʨʚʳʭ, ʚ ʩʝʨʝʜʠʥʝ XIX  ʚʝʢʘ ʧʨʦʤʳʰʣʝʥʥʳʡ ʧʝʨʝʚʦʨʦʪ 

ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʦʙʨʘʟʦʚʘʣʘʩʴ ʬʠʥʘʥʩʦʚʘʷ 

ʧʨʦʧʘʩʪʴ ʤʝʞʜʫ ʬʘʙʨʠʢʘʥʪʘʤʠ ʠ ʨʘʙʦʯʠʤʠ, ʘ ʜʝʪʩʢʠʡ ʪʨʫʜ ʚʩʝ 

ʝʱʝ ʥʝ ʩʯʠʪʘʣʩʷ ʯʝʤ-ʪʦ ʥʝʛʫʤʘʥʥʳʤ. ɻʦʩʫʜʘʨʩʪʚʦ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʘʟʚʠʚʘʣʦʩʴ, ʥʦ ʦ ʩʦʮʠʘʣʴʥʳʭ ʨʝʬʦʨʤʘʭ ʨʝʯʴ ʥʝ ʰʣʘ: ʞʠʟʥʴ 

ʦʩʪʘʚʰʝʛʦʩʷ ʙʝʟ ʨʦʜʠʪʝʣʝʡ ʆʣʠʚʝʨʘ ʊʚʠʩʪʘ ʠ ʜʨʫʛʠʭ ʤʘʣʴʯʠʰʝʢ 

ʚ ʨʘʙʦʪʥʦʤ ʜʦʤʝ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʞʠʟʥʴʶ ʨʘʙʦʚ. ɾʝʩʪʦʢʦʩʪʴ ʠ 

ʥʘʩʠʣʠʝ, ʛʦʣʦʜ ʠ ʫʥʠʞʝʥʠʷ ʩʦʩʪʘʚʣʷʣʠ ʦʩʥʦʚʫ çʚʦʩʧʠʪʘʥʠʷè 

ʜʝʪʝʡ-ʩʠʨʦʪ, ʪʨʫʜ ʢʦʪʦʨʳʭ ʦʧʣʘʯʠʚʘʣʩʷ ʥʝʧʦʟʚʦʣʠʪʝʣʴʥʦ ʥʠʟʢʦ. 

ʉʠʨʦʪʳ ʤʦʛʣʠ ʙʳʪʴ ʨʘʟʥʳʤʠ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ: 

ʨʦʜʠʚʰʠʡʩʷ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʙʨʘʢʝ ʆʣʠʚʝʨ ʊʚʠʩʪ ʥʘ ʩʦʮʠʘʣʴʥʦʡ 

ʣʝʩʪʥʠʮʝ ʥʘʭʦʜʠʣʩʷ ʛʦʨʘʟʜʦ ʥʠʞʝ ɼʞʝʡʥ ʕʡʨ, ʦʜʥʘʢʦ 

ʦʪʥʦʰʝʥʠʝ ʢ ʜʝʚʦʯʢʝ ʝʝ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ ʩʤʝʨʪʠ 

ʦʧʝʢʫʥʘ ʤʠʩʪʝʨʘ ʈʠʜʘ, ʦʩʪʘʚʣʷʣʦ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. ʉʠʨʦʪʩʪʚʦ ʚ 

ʣ ʙʁʦʤ ʩʣʫʯʘʝ ʜʝʣʘʝʪ ʨʝʙʝʥʢʘ ʫʷʟʚʠʤʳʤ, ʟʘʚʠʩʠʤʳʤ ʦʪ 

ʚʟʨʦʩʣʳʭ. ɼʞʝʡʥ ʩʪʘʥʦʚʠʪʩʷ ʦʙʫʟʦʡ ʜʣʷ ʤʠʩʩʠʩ ʈʠʜ, ʝʸ ʥʝʢʦʤʫ 

ʟʘʱʠʪʠʪʴ ʦʪ ʞʝʩʪʦʢʦʩʪʠ ʢʫʟʝʥʘ ɼʞʦʥʘ, ʠ ʜʝʚʦʯʢʘ ʪʝʨʧʠʪ ʝʛʦ 

ʥʘʧʘʜʢʠ, ʜʘʚʘʷ ʦʪʧʦʨ ʠʟʙʘʣʦʚʘʥʥʦʤʫ ʥʝʜʦʨʦʩʣʶ, ʪʦʣʴʢʦ ʢʦʛʜʘ 

ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʩʪʝʨʧʠʤʳ. ʆʣʠʚʝʨ, ʚʳʥʫʞʜʝʥʥʳʡ ʩ ʤʘʣʳʭ ʣʝʪ 

ʨʘʙʦʪʘʪʴ, ʠʩʧʳʪʳʚʘʝʪ ʪʦ ʞʝ ʩʘʤʦʝ. ʆʙʘ ʛʝʨʦʷ ʦʜʠʥʦʢʠ ʚ ʵʪʦʤ 

ʤʠʨʝ ʠ ʜʦʣʞʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʞʝʩʪʦʢʦʡ 

ʨʝʘʣʴʥʦʩʪʠ. ʏ. ɼʠʢʢʝʥʩ ʧʨʠʟʳʚʘʝʪ ʘʥʛʣʠʡʩʢʠʭ ʟʘʢʦʥʦʜʘʪʝʣʝʡ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʜʝʪʠ ʠʟ ʙʝʜʥʳʭ ʩʣʦʝʚ ʦʙʱʝʩʪʚʘ ʩ 

ʪʨʫʜʦʤ ʚʳʞʠʚʘʶʪ, ʯʘʩʪʦ ʫʤʠʨʘʷ ʦʪ ʛʦʣʦʜʘ ʠ ʥʝʧʦʩʠʣʴʥʦʛʦ 

ʪʨʫʜʘ, ʠ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ ʜʦʣʞʥʦ ʚʟʷʪʴ ʥʘ ʩʝʙʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʝʠʤʫʱʠʭ, ʯʪʦ ʦʥʠ ʟʘʩʣʫʞʠʚʘʶʪ ʧʦʤʦʱʠ 

ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ, ʯʪʦ ʥʝ ʚʠʥʦʚʘʪʳ ʚ ʩʚʦʝʡ ʧʣʘʯʝʚʥʦʡ ʫʯʘʩʪʠ. ʐ. 

ɹʨʦʥʪʝ, ʦʧʠʩʳʚʘʷ ʜʝʪʩʪʚʦ ʠ ʛʦʜʳ ʫʯʝʙʳ ʩʠʨʦʪʳ ɼʞʝʡʥ, ʢʘʢ ʠ ʏ. 

ɼʠʢʢʝʥʩ, ʟʘʷʚʣʷʝʪ, ʯʪʦ ʠʤʝʥʥʦ ʛʦʩʫʜʘʨʩʪʚʦ 

ʦʙʷʟʘʥʦ ʧʦʟʘʙʦʪʠʪʴʩʷ ʦ ʚʦʩʧʠʪʘʥʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʠ ʪʝʭ, ʦ ʢʦʤ 

ʧʦʟʘʙʦʪʠʪʴʩʷ ʥʝʢʦʤʫ, ʪʘʢ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʢ ʜʝʪʷʤ ʚ ʯʘʩʪʥʳʭ 
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ʧʘʥʩʠʦʥʘʭ, ʝʩʣʠ ʩʠʨʦʪʳ ʠ ʧʦʧʘʜʘʣʠ ʪʫʜʘ, ʙʳʣʦ ʫʞʘʩʥʳʤ. 

ʅʘʧʨʠʤʝʨ, ʚ ʃʦʚʫʜʝ, ʢʫʜʘ ɼʞʝʡʥ ʙʫʢʚʘʣʴʥʦ ʩʩʳʣʘʝʪ ʝʝ ʪʝʪʷ, 

ʜʝʚʦʯʢʠ ʠʟʫʯʘʣʠ ʨʘʟʣʠʯʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʥʦ ʫʨʦʚʝʥʴ ʧʣʘʪʳ ʟʘ 

ʧʨʦʞʠʚʘʥʠʝ ʜʘʣʝʢʦ ʥʝ ʚʩʝʤ ʧʦʟʚʦʣʷʣ ʧʦʣʫʯʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʫʞʘʩʥʳʤ ʫʩʣʦʚʠʷʤ ʞʠʟʥʠ ʚ ʧʘʥʩʠʦʥʝ. ʆʙʫʯʝʥʠʝ 

ʢʘʞʜʦʡ ʜʝʚʦʯʢʠ ʩʪʦʠʣʦ 14 ʬʫʥʪʦʚ ʚ ʛʦʜ, ʥʦ ʵʪʘ ʩʫʤʤʘ ʥʝ 

ʧʦʢʨʳʚʘʣʘ ʚʩʝ ʨʘʩʭʦʜʳ. ʋʯʨʝʜʠʪʝʣʠ ʟʥʘʣʠ, ʯʪʦ ʞʘʣʦʚʘʪʴʩʷ 

ʥʠʢʪʦ ʥʝ ʙʫʜʝʪ, ʪʘʢ ʢʘʢ ʟʘʱʠʪʠʪʴ ʩʠʨʦʪ ʥʝʢʦʤʫ. ʐ. ɹʨʦʥʪʝ ʩ 

ʧʦʤʦʱʴʶ ʩʫʜʴʙʳ ʩʚʦʝʡ ʛʝʨʦʠʥʠ ʢʨʠʪʠʢʫʝʪ ʥʝ ʪʦʣʴʢʦ ʫʞʘʩʥʳʝ 

ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ (ʛʦʣʦʜ, ʭʦʣʦʜ, ʵʧʠʜʝʤʠʠ), ʥʦ ʠ ʩʠʩʪʝʤʫ 

ʯʘʩʪʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: ʧʨʦʠʟʚʦʣ ʚʣʘʜʝʣʴʮʝʚ ʧʘʥʩʠʦʥʦʚ, 

ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʫʯʠʪʝʣʝʡ, ʬʠʟʠʯʝʩʢʠʝ ʥʘʢʘʟʘʥʠʷ ʟʘ 

ʤʘʣʝʡʰʫʶ ʧʨʦʚʠʥʥʦʩʪʴ ʠ ʩʚʦʙʦʜʦʤʳʩʣʠʝ. ɼʞʝʡʥ ʪʨʝʙʫʝʪ 

ʨʘʚʝʥʩʪʚʘ ʠ ʜʦʤʘ, ʠ ʚ ʧʘʥʩʠʦʥʝ, ʢʦʛʜʘ ʛʦʚʦʨʠʪ: çɽʩʣʠ ʥʘʤ 

ʥʘʥʦʩʷʪ ʫʜʘʨ ʙʝʟ ʤʘʣʝʡʰʝʡ ʧʨʠʯʠʥʳ, ʤʳ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ 

ʩʘʤʳʤ ʩʠʣʴʥʳʤ ʫʜʘʨʦʤ, ʥʘ ʢʘʢʦʡ ʩʧʦʩʦʙʥʳè [1, ʩ. 83], ʦʥʘ 

ʫʙʝʞʜʝʥʘ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

ɽʱʝ ʦʜʥʦʡ ʧʨʠʯʠʥʦʡ, ʧʦʚʣʠʷʚʰʝʡ ʥʘ ʪʷʞʝʣʦʝ ʧʦʣʦʞʝʥʠʝ 

ʩʠʨʦʪ, ʩʪʘʣʠ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ɸʥʛʣʠʠ ʥʘʧʦʣʝʦʥʦʚʩʢʠʭ ʚʦʡʥ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʬʝʨʤʘ, ʛʜʝ ʜʦ 9 ʣʝʪ ʞʠʚʸʪ ʆʣʠʚʝʨ, ʠ ʨʘʙʦʪʥʳʡ 

ʜʦʤ, ʢʫʜʘ ʝʤʫ ʧʨʠʭʦʜʠʪʩʷ ʦʪʧʨʘʚʠʪʴʩʷ ʞʠʪʴ, ʙʦʣʴʰʝ ʧʦʭʦʞʠ ʥʘ 

ʪʶʨʴʤʫ. ɻʦʩʫʜʘʨʩʪʚʦ ʚʳʜʝʣʷʣʦ ʩʝʤʴ ʩ ʧʦʣʦʚʠʥʦʡ ʧʝʥʩʦʚ ʥʘ 

ʜʫʰʫ, ʠ ʵʪʦ ʙʳʣʘ çʥʝʜʫʨʥʘʷ ʩʫʤʤʘè, ʥʦ ʤʠʩʩʠʩ ʄʘʥʥ, 

ʦʩʫʱʝʩʪʚʣʷʚʰʘʷ ʥʘʜʟʦʨ ʟʘ ʬʝʨʤʦʡ, çʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʝʞʝʥʝʜʝʣʴʥʦʡ ʩʪʠʧʝʥʜʠʠ ʦʩʪʘʚʣʷʣʘ ʩʝʙʝè [3, ʩ. 15], ʠ ʜʝʪʠ 

ʛʦʣʦʜʘʣʠ. ʉʣʝʜʷ ʟʘ ʩʫʜʴʙʦʡ ʆʣʠʚʝʨʘ, ʤʳ ʫʟʥʘʝʤ ʜʝʪʘʣʠ 

ʪʠʧʠʯʥʦʛʦ ʜʣʷ XIX  ʚʝʢʘ ʦʪʥʦʰʝʥʠʷ ʢ ʩʠʨʦʪʘʤ: ç...ʚ ʪʫ ʩʘʤʫʶ 

ʤʠʥʫʪʫ, ʢʦʛʜʘ ʜʠʪʷ ʥʘʫʯʘʣʦʩʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʩʝʙʝ ʞʠʟʥʴ <...>, 

ʧʦ ʧʨʝʚʨʘʪʥʦʩʪʠ ʩʫʜʴʙʳ, ʚ ʚʦʩʴʤʠ ʩ ʧʦʣʦʚʠʥʦʡ ʩʣʫʯʘʷʭ ʠʟ 

ʜʝʩʷʪʠ, ʦʥʦ ʠʣʠ ʟʘʙʦʣʝʚʘʣʦ ʦʪ ʛʦʣʦʜʘ ʠ ʭʦʣʦʜʘ, ʠʣʠ ʧʦ 

ʥʝʜʦʩʤʦʪʨʫ ʧʘʜʘʣʦ ʚ ʦʛʦʥʴ, ʠʣʠ ʧʦʛʠʙʘʣʦ ʦʪ ʫʜʫʰʴʷè [3, ʩ. 15]. 

ʊʘʢ, ʧʦ ʩʪʝʧʝʥʠ ʟʘʙʦʪʳ ʦ ʜʝʪʷʭ ʬʝʨʤʘ ʧʦʯʪʠ ʥʠʯʝʤ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʃʦʚʫʜʘ. ɼʠʢʢʝʥʩʦʚʩʢʦʝ ʚʥʠʤʘʥʠʝ ʢ ʜʝʪʘʣʷʤ ʙʫʜʝʪ 

ʧʦʟʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʉ. ʄʦʵʤ ʚ ʩʚʦʝʤ ʪʚʦʨʯʝʩʪʚʝ [6].  

ɺ ʨʘʙʦʪʥʦʤ ʜʦʤʝ ʙʝʩʯʝʣʦʚʝʯʥʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʠ ʪʨʫʜʘ 

ʪʦʞʝ ʩʯʠʪʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʥʦʨʤʦʡ, ʥʦ ʠ ʯʫʪʴ ʣʠ ʥʝ ʙʣʘʛʦʤ: çʚʩʝʤ 

ʙʝʜʥʳʤ ʣʶʜʷʤ ʙʳʣ ʧʨʝʜʦʩʪʘʚʣʝʥ ʚʳʙʦʨ <...> ʣʠʙʦ ʤʝʜʣʝʥʥʦ 
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ʫʤʠʨʘʪʴ ʛʦʣʦʜʥʦʡ ʩʤʝʨʪʴʶ ʚ ʨʘʙʦʪʥʦʤ ʜʦʤʝ, ʣʠʙʦ ʙʳʩʪʨʦ 

ʫʤʝʨʝʪʴ ʚʥʝ ʝʛʦ ʩʪʝʥè [3, ʩ. 23]. ʉʘʤʘʷ ʷʨʢʘʷ ʩʮʝʥʘ ʚ ʨʘʙʦʪʥʦʤ 

ʜʦʤʝ ï ʵʪʦ ʵʧʠʟʦʜ, ʢʦʛʜʘ ʆʣʠʚʝʨ, ʥʝ ʚ ʩʠʣʘʭ ʙʦʣʝʝ ʪʝʨʧʝʪʴ 

ʛʦʣʦʜ, ʧʦʧʨʦʩʠʣ ʜʦʙʘʚʢʠ ʢʘʰʠ, ʧʦʩʣʝ ʯʝʛʦ çʥʘʜʟʠʨʘʪʝʣʴ ʫʜʘʨʠʣ 

ʆʣʠʚʝʨʘ ʯʝʨʧʘʢʦʤ ʧʦ ʛʦʣʦʚʝ, ʢʨʝʧʢʦ ʩʭʚʘʪʠʣ ʝʛʦ ʟʘ ʨʫʢʠ ʠ 

ʟʘʚʦʧʠʣ, ʧʨʠʟʳʚʘʷ ʙʠʜʣʘè [3, ʩ. 25]. ʇʨʦʩʴʙʘ ʥʝʩʯʘʩʪʥʦʛʦ 

ʩʠʨʦʪʳ ʨʘʩʮʝʥʠʚʘʣʘʩʴ ʙʝʩʩʦʚʝʩʪʥʳʤʠ ʣʶʜʴʤʠ, ʢʦʪʦʨʳʝ 

ʥʘʞʠʚʘʣʠʩʴ ʥʘ ʜʝʪʷʭ, ʢʘʢ ʨʝʚʦʣʶʮʠʷ ʧʨʦʪʠʚ ʫʩʪʦʝʚ ʠ 

çʤʠʣʦʩʪʝʡè ʧʦʧʝʯʠʪʝʣʝʡ.  

ʏ. ɼʠʢʢʝʥʩ ʠ ʐ. ɹʨʦʥʪʝ ʜʦʢʘʟʘʣʠ ʥʘ ʧʨʠʤʝʨʝ ʩʚʦʠʭ ʛʝʨʦʝʚ, 

ʯʪʦ ʨʝʙʝʥʦʢ ʚ ʙʫʨʞʫʘʟʥʦʤ ʦʙʱʝʩʪʚʝ ï ʩʫʱʝʩʪʚʦ ʩʪʨʘʜʘʶʱʝʝ, 

ʜʘʞʝ ʝʩʣʠ ʦʥ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʧʦʨʷʜʦʯʥʦʡ ʩʝʤʴʠ, ʘ ʝʩʣʠ ʦʥ ʠ 

ʧʦʣʫʯʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ, ʪʦ ʛʦʜʳ ʫʯʝʙʳ ʚʩʧʦʤʠʥʘʝʪ ʩ ʫʞʘʩʦʤ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʪʝʤʝ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ 

çʨʦʤʘʥʘ ʚʦʩʧʠʪʘʥʠʷè ʚʠʢʪʦʨʠʘʥʩʢʦʡ ʵʧʦʭʠ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʙʠʦʛʨʘʬʠʯʥʦʩʪʴ: ʏʘʨʣʴʟ ɼʠʢʢʝʥʩ ʚ ʧʝʨʠʦʜ ʙʘʥʢʨʦʪʩʪʚʘ 

ʦʪʮʘ ʨʘʙʦʪʘʣ ʥʘ ʠʟʥʦʩ ʥʘ ʬʘʙʨʠʢʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʚʘʢʩʳ, 

ʐʘʨʣʦʪʪʘ ɹʨʦʥʪʝ ʚʤʝʩʪʝ ʩ ʩʝʩʪʨʘʤʠ ʯʫʪʴ ʥʝ ʫʤʝʨʣʘ ʦʪ ʛʦʣʦʜʘ ʠ 

ʙʦʣʝʟʥʝʡ ʚ ʧʘʥʩʠʦʥʝ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʧʨʦʦʙʨʘʟʦʤ ʃʦʚʫʜʘ. ʆʙʨʘʟ 

ʩʠʨʦʪʳ ʟʘʦʩʪʨʷʣ ʪʠʧʠʯʥʳʝ ʧʨʦʙʣʝʤʳ ʩʠʩʪʝʤʳ ʚʦʩʧʠʪʘʥʠʷ ʠ 

ʦʩʦʙʝʥʥʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ɸʥʛʣʠʠ.  

ʈʦʤʘʥʳ çʇʨʠʢʣʶʯʝʥʠʷ ʆʣʠʚʝʨʘ ʊʚʠʩʪʘè ʠ çɼʞʝʡʥ ʕʡʨè 

ʨʘʟʜʝʣʷʝʪ ʜʝʚʷʪʴ ʣʝʪ. ɺ ʦʙʦʠʭ ʩʦʯʝʪʘʶʪʩʷ ʯʝʨʪʳ ʨʝʘʣʠʟʤʘ ʠ 

ʨʦʤʘʥʪʠʟʤʘ, ʥʦ ɼʞʝʡʥ ʕʡʨ ʧʦʢʘʟʘʥʘ ʨʝʘʣʠʩʪʠʯʥʝʝ, ʭʘʨʘʢʪʝʨ 

ʜʝʚʦʯʢʠ ʙʦʣʝʝ ʨʘʟʥʦʧʣʘʥʦʚ. ʆʥʘ ʚʩʝ ʚʨʝʤʷ ʦʱʫʱʘʝʪ ʩʝʙʷ 

ʥʝʩʯʘʩʪʥʦʡ ʠ ʢʦʥʬʣʠʢʪʫʝʪ ʩ ʤʠʩʩʠʩ ʈʠʜ. ɼʘ, ʝʝ ʥʝ ʣʶʙʠʣʘ 

ʢʫʟʝʥʳ, ʜʘ, ʠʟ-ʟʘ ʩʫʜʴʙʳ ʤʘʪʝʨʠ ʜʝʚʦʯʢʘ ʦʩʪʘʣʘʩʴ 

ʙʝʩʧʨʠʜʘʥʥʠʮʝʡ, ʥʘʭʣʝʙʥʠʮʝʡ, ʥʦ ʚ ɻʝʡʪʩʭʝʜʝ ʦʥʘ ʠʤʝʣʘ 

ʩʥʦʩʥʳʝ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʕʥʝʨʛʠʯʥʦʩʪʴ ʠ ʩʚʦʝʚʦʣʠʝ 

ɼʞʝʡ ʫʩʠʣʠʣʠ ʝʝ ʨʘʟʨʳʚ ʩ ʪʝʪʝʡ. ɺ ʧʘʥʩʠʦʥʝ ʦʥʘ ʯʘʩʪʦ 

ʧʨʦʷʚʣʷʝʪ ʫʧʨʷʤʩʪʚʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʜʠʥʦʯʝʩʪʚʦ, ʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʥʘʤ ʧʦʢʘʟʘʥ ʢʦʥʪʨʘʩʪ ʚ ʧʦʚʝʜʝʥʠʠ ʤʝʞʜʫ ʤʠʩʩ ʕʡʨ ʠ ʝʝ 

ʧʦʜʨʫʛʦʡ-ʩʦʢʫʨʩʥʠʮʝʡ. ʕʣʝʥ ɹʝʨʥʩ - ʝʜʠʥʩʪʚʝʥʥʘʷ, ʢʪʦ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ɼʞʝʡʥ, ʢʦʛʜʘ ʝʸ ʧʨʠʣʶʜʥʦ ʥʝʟʘʩʣʫʞʝʥʥʦ 

ʦʪʯʠʪʳʚʘʶʪ, ʥʦ ʦʥʘ ʥʝ ʩʦʛʣʘʩʥʘ ʩ ʧʦʜʨʫʛʦʡ, ʧʨʠʟʳʚʘʝʪ ʝʝ 

ʧʨʦʱʘʪʴ ʚʩʝʭ, ʜʘʞʝ ʚʨʘʛʦʚ. ɿʘʙʦʪʣʠʚʦʡ ʚʟʨʦʩʣʦʡ ʩʪʘʥʦʚʠʪʩʷ ʜʣʷ 

ɼʞʝʡʥ ʝʝ ʥʘʩʪʘʚʥʠʮʘ ʤʠʩʩ ʊʝʤʧʣ. ʆʥʘ ʫʙʝʞʜʘʝʪ ʜʝʚʦʯʢʫ, ʯʪʦ 

ʣʶʙʦʚʴ ʫʯʠʪʝʣʝʡ ʠ ʫʯʝʥʠʮ ʤʦʞʥʦ ʟʘʩʣʫʞʠʪʴ ʧʦʩʪʫʧʢʘʤʠ: çɽʩʣʠ 
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ʪʳ ʥʝ ʦʩʪʘʚʠʰʴ ʩʚʦʠʭ ʫʩʠʣʠʡ ʙʳʪʴ ʭʦʨʦʰʝʡ, ʦʯʝʥʴ ʩʢʦʨʦ ʦʥʦ 

[ʨʘʩʧʦʣʦʞʝʥʠʝ]  ʧʨʦʷʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʝʛʦ 

ʚʨʝʤʝʥʥʦ ʧʨʠʰʣʦʩʴ ʧʦʜʘʚʣʷʪʴè [1, ʩ. 100]. 

ʏ. ɼʠʢʢʝʥʩ ʞʝ, ʧʨʦʜʦʣʞʘʷ ʦʙʣʠʯʘʪʴ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʦʨʦʢʠ, 

çʟʘʩʪʘʚʣʷʝʪè ʆʣʠʚʝʨʘ ʩʙʝʞʘʪʴ ʠʟ ʨʘʙʦʪʥʦʛʦ ʜʦʤʘ ʠ 

çʥʘʧʨʘʚʣʷʝʪè ʝʛʦ ʚ ʃʦʥʜʦʥʝ ʚ ʜʫʨʥʫʶ ʢʦʤʧʘʥʠʶ, ʥʦ ʥʝ 

ʦʙʚʠʥʷʝʪ ʯʣʝʥʦʚ ʰʘʡʢʠ, ʘ ʣʠʰʴ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʥʝʩʧʨʘʚʝʜʣʠʚʘʷ 

ʞʠʟʥʴ ʪʦʣʢʘʝʪ ʤʥʦʛʠʭ ʚ ʢʨʠʤʠʥʘʣʴʥʳʡ ʤʠʨ ʠ ʢʘʢ ʆʣʠʚʝʨ 

ʚʧʦʣʥʝ ʤʦʛ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʪʝʭ, ʢʦʛʦ ʦʞʠʜʘʝʪ ʩʤʝʨʪʴ ʥʘ 

ʚʠʩʝʣʠʮʝ. ɺ ʧʨʝʜʠʩʣʦʚʠʠ ʢ ʨʦʤʘʥʫ ɼʠʢʢʝʥʩ ʧʠʰʝʪ: çʄʥʝ 

ʢʘʟʘʣʦʩʴ, ʯʪʦ ʠʟʦʙʨʘʟʠʪʴ ʨʝʘʣʴʥʳʭ ʯʣʝʥʦʚ ʧʨʝʩʪʫʧʥʦʡ ʛʨʫʧʧʳ, 

ʥʘʨʠʩʦʚʘʪʴ ʠʭ ʚʦ ʚʩʝʤ ʠʭ ʫʨʦʜʩʪʚʝ, ʧʦʢʘʟʘʪʴ ʠʭ ʥʠʱʫʶ ʞʠʟʥʴ ï 

ʟʥʘʯʠʪ ʧʦʤʦʯʴ ʦʙʱʝʩʪʚʫè [3, ʩ. 15]. ʇʠʩʘʪʝʣʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, 

ʢʘʢ ʜʝʪʠ ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʫʶʪ ʥʘ ʩʫʨʦʚʳʝ ʞʠʟʥʝʥʥʳʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ. ʅʘ ʩʫʜʴʙʫ ʨʝʙʷʪ ʠʟ ʰʘʡʢʠ ʌʝʡʜʞʠʥʘ ʧʦʚʣʠʷʣʦ 

ʠʭ ʦʢʨʫʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʨʘʟʨʫʰʠʣʦ ʚ ʥʠʭ ʚʝʨʫ ʚ ʜʦʙʨʦʝ ʥʘʯʘʣʦ ʚ 

ʣʶʜʷʭ, ʘ ʆʣʠʚʝʨʘ ʪʦʣʴʢʦ ʫʢʨʝʧʠʣʦ ʚ ʞʝʣʘʥʠʠ ʞʠʪʴ ʯʝʩʪʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʐ. ɹʨʦʥʪʝ ʠ ʏ. ɼʠʢʢʝʥʩ, ʧʦʢʘʟʘʚ ʩʫʜʴʙʳ 

ʩʘʤʳʭ ʥʝʟʘʱʠʱʝʥʥʳʭ, ʣʠʰʝʥʥʳʭ ʩʝʤʴʠ ʯʣʝʥʦʚ ʦʙʱʝʩʪʚʘ, 

ʭʦʪʝʣʠ ʧʨʠʟʚʘʪʴ ʛʦʩʫʜʘʨʩʪʚʦ ʧʨʦʚʝʩʪʠ ʩʦʮʠʘʣʴʥʳʝ ʨʝʬʦʨʤʳ, 

ʦʙʲʷʩʥʠʪʴ, ʯʪʦ ʦʪ ʪʦʛʦ, ʢʘʢʠʤʠ ʚʳʨʘʩʪʫʪ ʜʝʪʠ, ʟʘʚʠʩʠʪ ʙʫʜʫʱʝʝ 

ʩʪʨʘʥʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʫʘʣʴʥʫʶ ʧʨʦʙʣʝʤʘʪʠʢʫ, ʢʘʥʦʥʳ çʨʦʤʘʥʘ 

ʚʦʩʧʠʪʘʥʠʷè ʩʦʙʣʶʜʘʶʪʩʷ ʧʠʩʘʪʝʣʷʤʠ. ɼʝʪʠ-ʩʠʨʦʪʳ ʦʢʘʟʘʣʠʩʴ 

ʚ ʨʫʢʘʭ ʥʝʩʧʨʘʚʝʜʣʠʚʳʭ, ʞʝʩʪʦʢʦʩʝʨʜʥʳʭ ʚʟʨʦʩʣʳʭ, ʥʦ ʩʤʦʛʣʠ 

ʩʦʭʨʘʥʠʪʴ ʯʠʩʪʦʪʫ ʜʫʰʠ, ʟʘ ʯʪʦ ʠ ʙʳʣʠ ʚʦʟʥʘʛʨʘʞʜʝʥʳ: ɼʞʝʡʥ 

ʧʦʣʫʯʠʣʘ ʥʘʩʣʝʜʩʪʚʦ ʠ ʚʳʰʣʘ ʟʘʤʫʞ ʧʦ ʣʶʙʚʠ, ʘ ʆʣʠʚʝʨʘ 

ʫʩʳʥʦʚʠʣ ʤʠʩʪʝʨ ɹʨʘʫʥʣʦʫ ʠ ʧʦʩʪʘʨʘʣʩʷ ʩʜʝʣʘʪʴ ʚʩʝ 

ʚʦʟʤʦʞʥʦʝ, ʯʪʦʙʳ ʚ ʤʘʣʴʯʠʢʝ çʧʨʦʨʘʩʪʘʣʠ ʩʝʤʝʥʘ ʪʝʭ ʢʘʯʝʩʪʚ, 

ʢʘʢʠʝ ʦʥ ʭʦʪʝʣ ʚʠʜʝʪʴ ʚ ʥʝʤè [3, ʩ. 486]. ʇʠʪʝʨ ʂʦʚʝʥʠ, 

ʠʟʫʯʘʚʰʠʡ ʪʝʤʫ ʜʝʪʩʪʚʘ ʚ ʘʥʛʣʠʡʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ XIX  ʚʝʢʘ, 

ʦʪʤʝʪʠʣ, ʯʪʦ çʦʙʨʘʟ ʨʝʙʝʥʢʘ ʩʪʘʥʦʚʠʪʩʷ ʩʠʤʚʦʣʦʤ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʛʦ ʧʠʩʘʪʝʣʠ ʠ ʧʦʵʪʳ ʚʳʨʘʞʘʣʠ ʩʚʦʝ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʦʙʱʝʩʪʚʝè [ʧʝʨʝʚʦʜ ʥʘʰ ï ʊ.ʉ.] 

[8, ʩ. 29], ʧʦʵʪʦʤʫ ʨʝʙʝʥʦʢ-ʩʠʨʦʪʘ ʢʘʢ ʦʙʨʘʟ ʥʝʦʙʳʯʘʡʥʦ ʷʨʢʠʡ 

ʠ ʢʦʥʪʨʘʩʪʥʳʡ ʩʪʘʣ ʥʘʩʪʦʣʴʢʦ ʚʘʞʥʳʤ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʏ. 

ɼʠʢʢʝʥʩʘ ʠ ʐ. ɹʨʦʥʪʝ, ʥʦ ʠ ʜʣʷ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʘʥʛʣʠʡʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ XIX -XX ʚʝʢʦʚ. 
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ɸ.ɸ. ʉʦʨʦʢʠʥ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʉʆɿɼɸʅʀɽ ʀ ʇʈʆɼɺʀɾɽʅʀɽ ʃʆʂɸʃʔʅʓʍ ʄɽɼʀɸ 

ɺ ʀʅʌʆʈʄɸʎʀʆʅʅʆʄ ʇʈʆʉʊʈɸʅʉʊɺɽ 

(ʅɸ ʇʈʀʄɽʈɽ ʇʈʀʃʆɾɽʅʀʗ çɪɾè) 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʤʝʜʠʘ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ 

ʢʦʥʮʝʧʮʠʠ ʣʦʢʘʣʴʥʦʛʦ ʤʝʜʠʘ ʥʦʚʦʛʦ ʪʠʧʘ. ɺ ʨʘʙʦʪʝ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʬʦʨʤʘʪʳ ʠ ʧʦʜʭʦʜʳ ʢ 

ʩʦʟʜʘʥʠʶ ʠ ʧʨʦʜʚʠʞʝʥʠʶ ʣʦʢʘʣʴʥʳʭ ʤʝʜʠʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʘ 

ʢʦʥʮʝʧʮʠʷ ʣʦʢʘʣʴʥʳʭ ʤʝʜʠʘ ʥʦʚʦʛʦ ʪʠʧʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʦʢʘʣʴʥʳʝ ʤʝʜʠʘ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʩʦʟʜʘʥʠʝ ʤʝʜʠʘ, ʧʨʦʜʚʠʞʝʥʠʝ ʤʝʜʠʘ, ʢʦʥʮʝʧʮʠʷ ʣʦʢʘʣʴʥʦʛʦ ʤʝʜʠʘ, 

ʣʦʢʘʣʴʥʦʝ ʤʝʜʠʘ ʥʦʚʦʛʦ ʪʠʧʘ. 

 

A.A. Sorokin  
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CREATION AND PROMOTION OF LOCAL MEDIA  

IN THE INFORMATION SPACE  

(ON THE EXAMPLE OF THE çɪɾè APPLICATION) 

 

Abstract. This article is dedicated to the study of the peculiarities of 

creating and promoting local media, as well as the development of a 

concept for a new type of local media. The analysis of the influence of 

digital technologies on formats and approaches to the creation and 

promotion of local media was conducted, and a concept for a new type of 

local media was proposed. 

Key words: local media, digital technologies, media creation, media 

promotion, local media concept, new type of local media. 

 

ɺ ʥʘʰʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʧʝʨʝʧʦʣʥʝʥʦ ʥʦʚʦʩʪʷʤʠ ʩʦ ʚʩʝʛʦ ʤʠʨʘ, ʣʶʜʠ ʚʩʝ ʯʘʱʝ 

ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʣʦʢʘʣʴʥʳʝ ʤʝʜʠʘ [2]. ʆʥʠ ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚʦ ʚʩʝʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʚʷʟʘʥʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʥʠʤ, ʝʛʦ ʦʢʨʫʞʝʥʠʝʤ ʠ ʝʛʦ ʨʘʟʚʠʪʠʝʤ ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ ʠʣʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʠʥʪʝʨʥʝʪʘ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʧʦʪʨʝʙʥʦʩʪʠ 

ʣʶʜʝʡ ʚ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʠ. 
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ʃʶʜʠ ʭʦʪʷʪ ʙʳʪʴ ʚ ʢʫʨʩʝ ʩʦʙʳʪʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʪʘʤ, ʛʜʝ ʦʥʠ 

ʩʘʤʠ ʥʘʭʦʜʷʪʩʷ, ʠ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʱʘʪʴʩʷ ʠ ʦʙʲʝʜʠʥʷʪʴʩʷ 

ʚʦʢʨʫʛ ʦʙʱʠʭ ʠʥʪʝʨʝʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʷʚʣʷʝʪʩʷ ʚʩʸ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ, ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ, ʪʘʢ ʠ 

ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴ, ʢʘʢ 

ʣʦʢʘʣʴʥʳʝ ʤʝʜʠʘʧʣʘʪʬʦʨʤʳ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʠʮʠʘʪʠʚ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʙʳ ʫʜʦʚʣʝʪʚʦʨʷʣʠ 

ʚʩʝ ʘʢʪʫʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʜʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʢʪʫʘʣʴʥʳʤ 

ʩʪʘʥʦʚʠʪʩʷ ʚʦʧʨʦʩ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʧʮʠʠ ʣʦʢʘʣʴʥʦʛʦ ʤʝʜʠʘ 

ʥʦʚʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʦʝ ʙʳ ʫʜʦʚʣʝʪʚʦʨʷʣʦ ʚʩʝ ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʜʝʡ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʣʦʢʘʣʴʥʳʤ 

ʤʝʜʠʘ. ʃʫʯʰʠʤ ʧʦʜʭʦʜʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʪʝʨʤʠʥʘ ʙʫʜʝʪ ʝʛʦ ʨʘʟʙʦʨ 

ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʪʝʨʤʠʥ ʩʘʤ ʧʦ ʩʝʙʝ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʜʦʚʦʣʴʥʦ ʦʯʝʚʠʜʥʳʡ ʬʘʢʪ ï ʣʦʢʘʣʴʥʦʩʪʴ. ʊʦ ʝʩʪʴ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʤʝʜʠʘʨʝʩʫʨʩ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʢʦʥʢʨʝʪʥʫʶ 

ʪʝʨʨʠʪʦʨʠʶ, ʦʙʱʠʥʫ ʠʣʠ ʛʨʫʧʧʫ ʣʶʜʝʡ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʦʙʱʠʤʠ 

ʠʥʪʝʨʝʩʘʤʠ, ʧʨʦʙʣʝʤʘʤʠ ʠʣʠ ʮʝʥʥʦʩʪʷʤʠ. 

ʆʧʨʝʜʝʣʠʪʴ ʣʦʢʘʣʴʥʳʝ ʤʝʜʠʘ, ʧʨʦʩʪʦ ʢʘʢ ʉʄʀ, ʙʫʜʝʪ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟ-ʟʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʣʦʚʘ çʤʝʜʠʘè. ʉʝʛʦʜʥʷ ʦʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʶʜʫ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʙʦʪʘ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦ-ʨʘʟʥʦʤʫ ʨʘʩʢʨʳʚʘʶʪ 

ʩʫʱʥʦʩʪʴ ʤʝʜʠʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

çʤʝʜʠʘè ʢʘʢ ʢʦʤʧʣʝʢʩʥʦʝ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ 

ʪʦʣʴʢʦ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ 

ʩʨʝʜʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ 

ʯʝʣʦʚʝʢʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʚʩʝʛʦ ʪʝʨʤʠʥʘ ʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ, 

ʢʘʢ ʝʛʦ ʧʦʥʠʤʘʶʪ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ 

ʠʟʫʯʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʤʝʜʠʘ ʚʥʸʩ ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʞʫʨʥʘʣʠʩʪʠʢʠ 

ʈɻɻʋ ɿʦʨʠʥ ʂʠʨʠʣʣ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʦʞʠʣ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʪʝʨʤʠʥ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʟʘʧʘʜʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʉʪʦʢʛʦʣʴʤʩʢʦʡ ʰʢʦʣʳ ʵʢʦʥʦʤʠʢʠ ʁʦʥʘʩʦʤ 

ʈʠʜʜʝʨʩʪʨʘʣʝ (ʰʚʝʜ. Jonas Ridderstrale) ʠ ʂʴʝʣʣʦʤ ʅʦʨʜʩʪʨʝʤʦʤ 

(ʰʚʝʜ.  Kjell Anders Nordstrºm) çɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʯʝʪʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʷ çʣʦʢʘʣʴʥʳʝ ʤʝʜʠʘè ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ 
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ʥʘʫʯʥʦʤ ʜʠʩʢʫʨʩʝ ʚʦʟʤʦʞʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʟʘʧʘʜʥʳʡ 

ʪʝʨʤʠʥ community media (ʜʦʩʣʦʚʥʦ: ʦʙʱʠʥʥʳʝ ʤʝʜʠʘ, ʤʝʜʠʘ 

ʩʦʦʙʱʝʩʪʚ) [2]. 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʪʝʨʤʠʥʘ ʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʤʳ ʤʦʞʝʤ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʝ ʧʦʥʠʤʘʥʠʝ ʪʝʨʤʠʥʘ. ʃʦʢʘʣʴʥʳʝ ʤʝʜʠʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʨʦʜ ʷʚʣʝʥʠʡ (ʤʝʜʠʘ), 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʚ ʣʦʢʘʣʴʥʦʤ ʩʦʦʙʱʝʩʪʚʝ, ʠʩʧʦʣʴʟʫʷ ʣʶʙʳʝ 

ʜʦʩʪʫʧʥʳʝ ʩʨʝʜʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʠ ʜʣʷ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ 

ʯʝʣʦʚʝʢʘ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʩʧʦʩʦʙʩʪʚʫʷ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʦʢʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʤʥʦʛʠʝ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʷʚʣʷʶʪʩʷ ʣʦʢʘʣʴʥʳʤʠ ʤʝʜʠʘ, ʙʫʜʝʪ ʩʧʨʘʚʝʜʣʠʚʳʤ ʨʘʟʜʝʣʠʪʴ ʠʭ 

ʪʘʢ ʞʝ ʥʘ ʜʚʝ ʙʦʣʴʰʠʭ ʛʨʫʧʧʳ, ʥʘ ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʜʝʣʷʪ ʉʄʀ: 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʥʦʚʳʝ ʤʝʜʠʘ [1]. 

ɸʫʜʠʪʦʨʠʷ, ʚʦʩʧʠʪʘʥʥʘʷ ʥʦʚʳʤʠ ʤʝʜʠʘ, ʦʞʠʜʘʝʪ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʉʄʀ ʥʦʚʳʝ ʞʫʨʥʘʣʠʩʪʩʢʠʝ ʧʨʘʢʪʠʢʠ. 

ɼʘʥʥʘʷ ʜʠʣʝʤʤʘ ʦʙʝʨʥʫʣʘʩʴ ʥʝʫʜʘʯʥʳʤʠ ʧʦʧʳʪʢʘʤʠ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʜʠʘ ʧʝʨʝʡʪʠ ʚ ʩʬʝʨʫ ʚʣʠʷʥʠʷ ʥʦʚʳʭ. ʅʘʣʠʯʠʝ 

ʘʢʢʘʫʥʪʦʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʉʄʀ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʥʝ ʦʟʥʘʯʘʝʪ 

ʠʭ ʘʜʘʧʪʘʮʠʶ ʢ ʮʠʬʨʦʚʳʤ ʧʣʘʪʬʦʨʤʘʤ ï ʯʘʩʪʦ ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʨʝʜʘʢʮʠʦʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʧʨʦʩʪʦ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʮʠʬʨʦʚʫʶ 

ʧʨʘʢʪʠʢʫ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. ʀʟ-ʟʘ ʵʪʠʭ ʠ ʜʨʫʛʠʭ ʧʨʠʯʠʥ ʤʥʦʛʠʝ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʣʦʢʘʣʴʥʳʝ ʤʝʜʠʘ ʩʤʠʨʠʣʠʩʴ ʩ ʧʦʪʝʨʷʤʠ ʠ 

ʧʨʦʜʦʣʞʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʜʣʷ ʩʚʦʝʡ çʧʝʨʚʦʡè 

ʘʫʜʠʪʦʨʠʠ [3]. 

ɹʘʟʦʚʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʤʝʜʠʘ, ʚʢʣʶʯʘʷ ʣʦʢʘʣʴʥʳʝ, 

ʠʤʝʝʪ ʩʭʦʞʠʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ, ʚʳʙʦʨ ʪʝʤʘʪʠʢʠ, ʬʦʨʤʘʪʘ ʠ ʧʣʘʪʬʦʨʤʳ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʪʝʥʪʘ ʠ ʩʪʨʘʪʝʛʠʠ ʧʨʦʜʚʠʞʝʥʠʷ. ʆʜʥʘʢʦ ʧʦʩʣʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʙʘʟʳ ʚʢʣʶʯʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʡ ʘʩʧʝʢʪ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʩʧʝʮʠʬʠʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʬʦʨʤʘʪʘ, ʘ ʪʘʢʞʝ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʠ 

ʧʨʦʜʚʠʞʝʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʤʝʜʠʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʵʪʠ 

ʫʥʠʢʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ. 
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ʃʦʢʘʣʴʥʳʝ ʤʝʜʠʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʥʬʦʨʤʠʨʦʚʘʥʠʠ 

ʥʘʩʝʣʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ, ʧʦʜʜʝʨʞʢʝ 

ʤʝʩʪʥʳʭ ʠʥʠʮʠʘʪʠʚ ʠ ʨʘʟʚʠʪʠʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʆʜʥʘʢʦ 

ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʠʟʤʝʥʝʥʠʷ ʤʝʜʠʘʧʦʪʨʝʙʣʝʥʠʷ ʣʦʢʘʣʴʥʳʝ ʤʝʜʠʘ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʨʷʜʦʤ ʚʳʟʦʚʦʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʧʦʠʩʢʘ ʥʦʚʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ 

ʧʦʜʭʦʜʦʚ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʚʳʟʦʚʦʚ ʷʚʣʷʝʪʩʷ ʨʘʩʪʫʱʘʷ ʧʨʦʙʣʝʤʘ 

ʩʦʮʠʘʣʴʥʦʡ ʠʟʦʣʷʮʠʠ ʠ ʦʜʠʥʦʯʝʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ 

ʫʩʢʦʨʝʥʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʇʦ ʜʘʥʥʳʤ çɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʮʝʥʪʨʘ ʠʟʫʯʝʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷè (çɺʎʀʆʄè) ʦʪ 10 ʘʚʛʫʩʪʘ 2023 ʛʦʜʘ 

ʨʦʩʩʠʷʥʝ ʧʨʦʚʦʜʷʪ ʚʦ çɺʂʦʥʪʘʢʪʝè 129 ʤʠʥʫʪ ʚ ʜʝʥʴ, ʯʫʪʴ 

ʤʝʥʴʰʝ ʚ çTikTokè ï 125 ʤʠʥʫʪ ʠ ʧʦʯʪʠ ʩʪʦʣʴʢʦ ʞʝ ʚ 

çTelegramè ï 123 ʤʠʥʫʪʳ [4]. 

ʃʶʜʠ ʚʩʝ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʷʪ ʚ ʠʥʪʝʨʥʝʪʝ, ʦʪʜʘʣʷʷʩʴ 

ʦʪ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʠ ʫʚʝʣʠʯʠʚʘʷ ʯʫʚʩʪʚʦ ʠʟʦʣʷʮʠʠ. ʕʪʦ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ ʧʩʠʭʠʯʝʩʢʦʤ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʤ 

ʙʣʘʛʦʧʦʣʫʯʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʚʳʪʝʩʥʷʶʪ 

ʨʝʘʣʴʥʳʡ ʬʦʨʤʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʦʮʠʫʤʦʤ, ʯʪʦ ʧʘʛʫʙʥʦ 

ʚʣʠʷʝʪ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʦʜʠʥʦʯʝʩʪʚʫ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʟʦʣʷʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʦʣʦʜʝʞʠ ʛʦʪʦʚʘ ʧʦʢʠʥʫʪʴ 

ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʨʘʜʠ ʩʦʭʨʘʥʝʥʠʷ ʩʚʦʝʛʦ ʟʜʦʨʦʚʴʷ. ʇʦʤʠʤʦ 

ʚʥʝʰʥʠʭ ʧʨʦʙʣʝʤ, ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ, 

ʩʫʱʝʩʪʚʫʶʪ ʠ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʙʣʝʤʳ ʣʦʢʘʣʴʥʳʭ ʤʝʜʠʘ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʠʩʢʘʤʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʬʝʡʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʢʦʥʪʝʥʪʘ ʟʘʧʨʦʩʘʤ 

ʘʫʜʠʪʦʨʠʠ. 

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʩʦʟʜʘʥʠʠ ʣʦʢʘʣʴʥʳʭ ʤʝʜʠʘ ʥʦʚʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʝ ʙʳ 

ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʣʠʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʦʙʱʝʥʠʝ ʤʝʞʜʫ 

ʣʶʜʴʤʠ, ʧʨʝʜʦʩʪʘʚʣʷʣʠ ʜʦʩʫʛ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʥʠʮʠʘʪʠʚʝ ʠ 

ʢʦʦʧʝʨʘʮʠʠ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʤʝʜʠʘ ʠʤʝʶʪ 

ʦʛʨʦʤʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʯʫʚʩʪʚʘ 

ʦʜʠʥʦʯʝʩʪʚʘ ʠ ʠʟʦʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʫʢʨʝʧʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ 

ʩʚʷʟʘʥʥʦʩʪʠ ʚ ʦʙʱʝʩʪʚʝ. 
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ʀʩʭʦʜʷ ʠʟ ʛʣʘʚʥʦʡ ʮʝʣʠ, ʢʘʢ ʉʄʀ, ʪʘʢ ʠ ʤʝʜʠʘ ï ʟʘʢʨʳʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ 

ʢʦʥʮʝʧʮʠʷ ʤʦʙʠʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʙʳ 

ʫʟʥʘʚʘʪʴ ʦ ʩʦʙʳʪʠʷʭ ʛʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʜʝʣʠʪʴʩʷ ʩʚʦʠʤʠ 

ʩʦʙʳʪʠʷʤʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʚ ʬʦʨʤʘʪʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ 

ʛʦʨʦʜʘ, ʘ ʥʝ ʪʨʘʜʠʮʠʦʥʥʦʡ çʣʝʥʪʳ ʥʦʚʦʩʪʝʡè. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʨʘʟʫ ʧʦʥʠʤʘʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʩʦʙʳʪʠʡ ʠ ʚʳʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʜʣʷ ʥʠʭ. ɼʘʥʥʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʶʙʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʨʘʟʤʝʱʘʪʴ ʩʚʦʡ ʢʦʥʪʝʥʪ ʥʘ ʢʘʨʪʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʣʶʜʝʡ ʦ ʧʨʦʠʩʭʦʜʷʱʝʤ ʚ ʛʦʨʦʜʝ ʠ 

ʚʦʚʣʝʯʝʥʠʶ ʠʭ ʚ ʞʠʟʥʴ ʤʝʩʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʆʜʥʘʢʦ ʚʘʞʥʦ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ ʚ ʩʬʝʨʝ ʤʝʜʠʘ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 

ʩʜʝʣʘʪʴ ʤʝʪʢʠ ʩʦʙʳʪʠʡ ʚʨʝʤʝʥʥʳʤʠ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʨʠ 

ʢʘʞʜʦʤ ʟʘʭʦʜʝ ʥʘ ʧʣʘʪʬʦʨʤʫ ʤʦʛʣʠ ʚʠʜʝʪʴ ʥʦʚʳʝ ʠ ʘʢʪʫʘʣʴʥʳʝ 

ʩʦʙʳʪʠʷ, ʘ ʥʝ ʫʩʪʘʨʝʚʰʠʡ ʢʦʥʪʝʥʪ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʠʥʪʝʨʝʩ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʫʚʝʣʠʯʠʪʴ ʠʭ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩ 

ʩʦʟʜʘʥʠʷ ʠ ʦʙʤʝʥʘ ʢʦʥʪʝʥʪʦʤ. ʋʯʠʪʳʚʘʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʚʦʟʤʦʞʥʳʭ ʩʦʙʳʪʠʡ, ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʘʟʚʘʥʠʝ çɪɾè, ʢʦʪʦʨʦʝ 

ʦʪʨʘʞʘʝʪ ʠʜʝʶ ʦ ʪʦʤ, ʯʪʦ ʜʘʞʝ ʥʝʟʘʫʨʷʜʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ 

ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʜʣʷ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. ɼʘʥʥʦʝ 

ʥʘʟʚʘʥʠʝ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʬʨʦʚʘʥʦ ʢʘʢ çɪʤʢʘʷ ɾʠʟʥʴè, 

ʧʝʨʝʜʘʚʘʷ ʩʫʪʴ ʧʨʠʣʦʞʝʥʠʷ ï ʸʤʢʦʝ ʦʩʚʝʱʝʥʠʝ ʞʠʟʥʠ ʛʦʨʦʜʘ. 

ʀʪʦʛʦʚʘʷ ʢʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʘ ʟʚʫʯʠʪ ʪʘʢ: çɪɾè (çYOZHè) 

ï ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʩʦʙʳʪʠʡ, ʧʦʟʚʦʣʷʶʱʝʝ 

ʦʩʪʘʚʘʪʴʩʷ ʚ ʢʫʨʩʝ ʞʠʟʥʠ ʛʦʨʦʜʘ. ʇʨʦʝʢʪ ʧʨʝʜʦʩʪʘʚʠʪ ʣʶʜʷʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝʱʘʪʴ ʥʘ ʢʘʨʪʝ ʤʝʪʢʠ-ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪ ʜʨʫʛʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʥʷʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʫʢʘʟʘʥʥʦʤ ʤʝʩʪʝ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʩʤʦʛʫʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʵʪʠ 

ʩʦʙʳʪʠʷ ʢʘʢ ʥʘ ʢʘʨʪʝ, ʪʘʢ ʠ ʚ ʧʨʠʚʳʯʥʦʤ ʬʦʨʤʘʪʝ ʣʝʥʪʳ 

ʥʦʚʦʩʪʝʡ, ʦʮʝʥʠʚʘʪʴ ʠ ʢʦʤʤʝʥʪʠʨʦʚʘʪʴ ʧʫʙʣʠʢʘʮʠʠ. 

ʇʨʦʜʚʠʞʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʤʝʜʠʘ, ʢʘʢ ʠ ʧʨʦʮʝʩʩ ʠʭ ʩʦʟʜʘʥʠʷ, 

ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʮʠʬʠʢʠ ʩʘʤʦʛʦ ʤʝʜʠʘ ʠ ʝʛʦ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʇʨʦʝʢʪ çɪɾè, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʤʦʣʦʜʝʞʴ ʠ ʘʢʪʠʚʥʫʶ ʯʘʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ, ʦʧʨʝʜʝʣʷʝʪ ʚʳʙʦʨ ʪʦʥʘ, ʩʪʠʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ 
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ʠ ʢʘʥʘʣʦʚ ʧʨʦʜʚʠʞʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʢʘʥʘʣʘʤʠ ʧʨʦʜʚʠʞʝʥʠʷ 

ʧʨʦʝʢʪʘ çɪɾè ʙʫʜʫʪ:  

1. ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ (çɺʂʦʥʪʘʢʪʝè, çTelegramè, çYouTubeè ʠ 

ʜʨ.) ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʥʦʚʦʩʪʝʡ, ʘʥʦʥʩʦʚ ʩʦʙʳʪʠʡ ʠ ʩʦʟʜʘʥʠʷ 

ʚʠʨʫʩʥʦʛʦ ʢʦʥʪʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʣʘʪʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʚ 

ʣʦʢʘʣʴʥʳʭ ʤʝʜʠʘ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ.  

2. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʤʝʩʪʥʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ 

ʫʯʨʝʞʜʝʥʠʷʤʠ, ʩʪʫʜʝʥʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ 

ʤʦʣʦʜʝʞʥʳʤʠ ʮʝʥʪʨʘʤʠ ʜʣʷ ʩʦʚʤʝʩʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʝʢʪʝ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʬʦʨʤʘʪʝ ʙʘʨʪʝʨʘ.  

3. ʊʘʨʛʝʪʠʨʦʚʘʥʥʘʷ ʨʝʢʣʘʤʘ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʧʦʠʩʢʦʚʳʭ 
ʩʠʩʪʝʤʘʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʨʚʠʩʦʚ 

çʗʥʜʝʢʩ ɼʠʨʝʢʪè ʠ çVK ʨʝʢʣʘʤʘè.  

ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʫʜʦʙʥʫʶ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʛʦʨʦʜʩʢʠʭ ʩʦʙʳʪʠʷʭ, ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʣʦʢʘʣʴʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ, ʫʢʨʝʧʣʝʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʝʛʦ ʯʣʝʥʘʤʠ ʠ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ʕʪʦ ʪʘʢʞʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʩʦʮʠʘʣʴʥʦʡ ʠʟʦʣʷʮʠʠ ʚ ʦʙʱʝʩʪʚʝ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʉʦʨʦʢʠʥ ɸʨʪʸʤ ɸʥʜʨʝʝʚʠʯ ï ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʨʫʩʩʢʦʡ ʠ ʯʫʚʘʰʩʢʦʡ 

ʬʠʣʦʣʦʛʠʠ ʠ ʞʫʨʥʘʣʠʩʪʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ʕʰʢʝʨʘʪ ɸʤʠʥ ʄʫʭʘʤʘʜ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʞʫʨʥʘʣʠʩʪʠʢʠ, ʏʫʚʘʰʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
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1. ɺʚʝʜʝʥʠʝ 

ʆʙ̡ʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʩʦʙʝʥʥʦʩʪʠ ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ 

ʬʨʘʟʝʦʣʦʛʠʟʤʘ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" (ʥʘ 

ʤʘʪʝʨʠʘʣʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʧʫʩʘ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ). ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʵʤʧʠʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɺʦ çʌʨʘʟʝʦʣʦʛʠʯʝʩʢʦʤ 

ʩʣʦʚʘʨʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘè, ʠʟʜʘʥʥʦʤ ʚ ʄʦʩʢʚʝ ʚ 1987 ʛʦʜʫ, 

ʜʝʬʠʥʠʮʠʷ ʬʨʘʟʝʦʣʦʛʠʟʤʘ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) 

ʣʦʞʢʝ" ʜʘʝʪʩʷ ʚ ʟʥʘʯʝʥʠʠ çʜʝʣʘʪʴ ʯʪʦ-ʣ.; ʧʨʦʠʩʭʦʜʠʪʴ 

ʧʦʥʝʤʥʦʛʫ ʠ ʥʝʯʘʩʪʦ; ʦʯʝʥʴ ʤʝʜʣʝʥʥʦè [1]. ʉʝʤʘʥʪʠʢʘ 

ʬʨʘʟʝʦʣʦʛʠʟʤʘ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" ʥʝ ʨʘʚʥʘ 

ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʫʤʤʝ ʤʦʨʬʝʤ ʚʥʫʪʨʠ ʬʨʘʟʝʦʣʦʛʠʟʤʘ. ʇʦʵʪʦʤʫ 

ʠʟʫʯʘʶʱʠʝ ʨʫʩʩʢʠʡ ʷʟʳʢ ʯʘʩʪʦ ʜʦʧʫʩʢʘʶʪ ʦʰʠʙʢʫ ʚ ʧʦʥʠʤʘʥʠʠ 

ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʬʨʘʟʝʦʣʦʛʠʟʤʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ ʬʨʘʟʝʦʣʦʛʠʟʤʘ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) 

ʣʦʞʢʝ", ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʝʝ ʧʫʪʴ ʠ ʧʨʠʯʠʥʳ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʬʨʘʟʝʦʣʦʛʠʟʤ "ʯʝʨʝʟ ʯʘʩ ʧʦ 

ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ", ʫʯʠʪʳʚʘʷ, ʯʪʦ ʦʥ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʫʧʦʪʨʝʙʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

2. ʇʫʪʴ ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ ʚʳʨʘʞʝʥʠʷ "ʯʝʨʝʟ ʯʘʩ ʧʦ 

ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" 

ɺ XXI ʚʝʢʝ ʣʝʢʩʠʢʘʣʠʟʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʦʡ ʪʝʤʦʡ 

ʜʠʩʢʫʩʩʠʠ ʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʥʘ ʚʩʝʛʜʘ 

ʧʨʠʚʣʝʢʘʣʘ ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʭ ʚ ʂʠʪʘʝ ʠ ʟʘ ʨʫʙʝʞʦʤ. ɹʘʫʵʨ 

ʩʯʠʪʘʝʪ, ʯʪʦ ʧʨʦʮʝʩʩ ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ ʦʙʳʯʥʦ ʤʦʞʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʝʤʘʥʪʠʯʝʩʢʘʷ 

ʣʝʢʩʠʢʘʣʠʟʘʮʠʷ Ÿ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʣʝʢʩʠʢʘʣʠʟʘʮʠʷ Ÿ 

ʤʦʨʬʦʣʦʛʦ-ʬʦʥʦʣʦʛʠʯʝʩʢʘʷ ʣʝʢʩʠʢʘʣʠʟʘʮʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʥʠʞʘʝʪʩʷ, ʙʳʚʰʘʷ ʛʨʘʤʤʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʚʩʝ ʞʝ 

ʩʦʭʨʘʥʷʝʪʩʷ [2].  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʡ ʩʪʘʪʴʠ (ʣʝʢʩʠʢʘʣʠʟʘʮʠʷ 

ʚʳʨʘʞʝʥʠʷ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ") 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʠʧʠʯʥʳʡ ʧʨʦʮʝʩʩ ʠʜʠʦʤʠʟʘʮʠʠ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ. 
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ʀʟʥʘʯʘʣʴʥʦ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʙʳʣʦ ʥʘʜʧʠʩʴʶ ʘʧʪʝʢʘʨʷ ʥʘ 

ʬʣʘʢʦʥʘʭ ʩ ʤʠʢʩʪʫʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʧʦʩʦʙ ʧʨʠʤʝʥʝʥʠʷ 

ʣʝʢʘʨʩʪʚʘ. ʊʦʛʜʘ ʬʨʘʟʘ ʧʦʥʠʤʘʣʘʩʴ ʙʫʢʚʘʣʴʥʦ: çʦʜʥʫ ʣʦʞʢʫ ʚ 

ʯʘʩè. ʉʪʨʫʢʪʫʨʘ ʙʳʣʘ ʩʚʦʙʦʜʥʦʡ, ʪ.ʝ. ʤʦʛʣʘ ʩʚʦʙʦʜʥʦ 

ʨʘʩʰʠʨʷʪʴʩʷ ʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ. ʅʘʧʨʠʤʝʨ: ʇʨʠʥʠʤʘʪʴ 

ʯʝʨʝʟ ʯʘʩ ʧʦ ʩʪʦʣʦʚʦʡ ʣʦʞʢʝ (ʤʝʜʠʮʠʥʩʢʘʷ ʧʘʥʘʮʝʷ). 

ʉ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ XIX ʚʝʢʘ ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʚʳʨʘʞʝʥʠʷ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" ʩʥʠʟʠʣʘʩʴ: 

ʝʛʦ ʩʝʤʘʥʪʠʢʘ ʧʝʨʝʭʦʜʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʢ ʘʙʩʪʨʘʢʪʥʦʡ, ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʦʪ ʩʚʦʙʦʜʥʦʡ ʚ 

ʥʝʩʚʦʙʦʜʥʫʶ. ɺ 1987 ʛʦʜʫ ʚ çʌʨʘʟʝʦʣʦʛʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ 

ʨʫʩʩʢʦʛʦ ʷʟʳʢʘè ʙʳʣ ʚʢʣʶʯʝʥ ʬʨʘʟʝʦʣʦʛʠʟʤ "ʯʝʨʝʟ ʯʘʩ ʧʦ 

ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ", ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʮʝʩʩʝ ʝʛʦ 

ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ.  

ʃʝʢʩʠʢʘʣʠʟʘʮʠʷ ʚʳʨʘʞʝʥʠʷ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) 

ʣʦʞʢʝ" ʥʝ ʩʦʚʝʨʰʘʝʪʩʷ ʚ ʦʜʥʦʯʘʩʴʝ, ʠʤʝʝʪ ʦʯʝʚʠʜʥʳʡ 

ʧʝʨʝʭʦʜʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʦʮʝʩʩ ʝʛʦ ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ ʜʝʣʠʪʩʷ ʥʘ 

ʜʚʘ ʘʩʧʝʢʪʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʘ ʫʨʦʚʥʝ ʩʝʤʘʥʪʠʢʠ ʵʪʦ 

ʚʳʨʘʞʝʥʠʝ ʯʘʩʪʦ ʩʫʱʝʩʪʚʫʝʪ ʚ ʧʨʝʜʣʦʞʝʥʠʷʭ ʩ ʪʘʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ, ʢʘʢ ñʫʨʳʚʢʘʤʠ, ʧʦʤʘʣʝʥʴʢʫ, ʧʦʩʪʝʧʝʥʥʦò ʠ ʜʨ. ʕʪʦ 

ʟʘʩʪʘʚʣʷʝʪ ʥʦʩʠʪʝʣʝʡ ʷʟʳʢʘ ʥʝʦʩʦʟʥʘʥʥʦ ʘʩʩʦʮʠʠʨʦʚʘʪʴ 

ʩʝʤʘʥʪʠʢʫ ʚʳʨʘʞʝʥʠʷ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" 

ʩʦ ʟʥʘʯʝʥʠʝʤ çʤʝʜʣʝʥʥʦè. ʅʘʧʨʠʤʝʨ: ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʜʦʟʨʝʥʠʷ 

ʧʦʤʘʣʝʥʴʢʫ, ʚ ʯʘʩ ʧʦ ʯʘʡʥʦʡ ʣʦʞʢʝ, ʚʳʢʣʘʜʳʚʘʶʪʩʷ. (ɸʣʝʢʩʝʡ 

ʉʣʘʧʦʚʩʢʠʡ). 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, 

ʚʳʨʘʞʝʥʠʝ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" ʨʘʟʜʝʣʷʝʪʩʷ 

ʟʘʧʷʪʳʤʠ ʠʣʠ ʢʨʫʛʣʳʤʠ ʩʢʦʙʢʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ 

ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʩʦʯʝʪʘʥʠʷ, ʘ ʥʦʩʠʪʝʣʴ ʷʟʳʢʘ ʚʠʟʫʘʣʴʥʦ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʚʦʩʧʨʠʥʠʤʘʝʪ ʝʛʦ ʢʘʢ ʠʟʦʣʠʨʦʚʘʥʥʫʶ ʯʘʩʪʴ ʠ 

ʠʩʧʦʣʴʟʫʝʪ ʚ ʮʝʣʦʩʪʥʦʤ ʚʠʜʝ. ʅʘʧʨʠʤʝʨ: ʄʝʞʜʫ ʪʝʤ ʇʦʣʴʰʝ, 

ʯʝʨʝʟ ʯʘʩ ʧʦ ʩʪʦʣʦʚʦʡ ʣʦʞʢʝ, ʜʘʚʘʣʠʩʴ ʢʦʡ-ʢʘʢʠʝ ʣʴʛʦʪʳ; 

ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʨʝʦʨʛʘʥʠʟʦʚʘʪʴ ʩʫʜʳ, ʧʝʨʝʩʤʦʪʨʝʪʴ ʢʦʜʝʢʩ 

ʥʘʢʘʟʘʥʠʡé(ɺ. ɺ. ʂʨʝʩʪʦʚʩʢʠʡ). ʉʝʡʯʘʩ ʝʜʫ (ʯʝʨʝʟ ʯʘʩ ʧʦ 

ʩʪʦʣʦʚʦʡ ʣʦʞʢʝ) ʧʦ ɼʦʥʝʮʢʦʡ ʜʦʨʦʛʝ. (ɸ. ʇ. ʏʝʭʦʚ).  

ɹʦʣʝʝ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ ʬʦʨʤʘ ʚʳʨʘʞʝʥʠʷ 

"ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" ʠʟʤʝʥʠʣʘʩʴ: ʧʨʦʠʟʦʰʣʘ 

ʟʘʤʝʥʘ ʣʝʢʩʝʤʳ  çʯʘʡʥʦʡè ʥʘ çʩʪʦʣʦʚʦʡè. ʅʘʧʨʠʤʝʨ: ʆʥʠ ʨʦʩʣʠ 
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ʢʚʝʨʭʫ, ʢʘʢ ʛʦʚʦʨʷʪ, ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ ʣʦʞʢʝè. (ɸ. ʀ. 

ʄʠʥʝʝʚ). ʆʥʠ ʚ ʯʘʩ ʧʦ ʯʘʡʥʦʡ ʣʦʞʢʝ ʭʦʜʷʪ. (ɺʣʘʜʠʤʠʨ 

ʂʦʨʥʠʣʦʚ).  

ɹʦʣʝʝ ʪʦʛʦ, ʧʨʝʜʣʦʛ ñʯʝʨʝʟò ʙʳʣ ʟʘʤʝʥʝʥ  ʧʨʝʜʣʦʛʦʤ ñʚò. 

ʅʘʧʨʠʤʝʨ: ʇʴʶʪ ʢʦʬʝ, ʙʦʣʪʘʶʪ ʧʦ ʪʝʣʝʬʦʥʫ, ʚʳʤʫʯʠʚʘʶʪ 

ʪʝʢʩʪ ʚ ʯʘʩ ʧʦ ʯʘʡʥʦʡ ʣʦʞʢʝ. (ʄʘʨʠʘʥʥʘ ɹʘʢʦʥʠʥʘ) 

ɺʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʚʘʨʠʘʥʪʳ, ʚ ʢʦʪʦʨʳʭ ʩʣʦʚʦ ñʯʘʡʥʦʡò 

ʦʧʫʩʢʘʝʪʩʷ. ʅʘʧʨʠʤʝʨ: ɸ ʚʳ, ʤʦʣʦʜʳʝ ʧʠʩʘʪʝʣʠ, ʜʦ ʩʠʭ ʧʦʨ 

ʧʠʩʘʣʠ ʩʣʠʰʢʦʤ ʤʘʣʦ ˈ ʯʝʨʝʟ ʯʘʩ ʧʦ ʣʦʞʢʝ, ʠ ʟʥʘʶʪ ʚʘʩ 

ʪʦʣʴʢʦ ʠʥʪʝʣʣʠʛʝʥʪʳ ˈ ʧʦʜʧʠʩʯʠʢʠ ʞʫʨʥʘʣʦʚ. (ʄ. ʂ. 

ʂʫʧʨʠʥʘ-ʀʦʨʜʘʥʩʢʘʷ) 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦ ʩʠʥʪʘʢʩʠʩʫ ʩʥʠʞʘʝʪʩʷ ʘʛʨʝʛʘʪʠʚʥʘʷ 

ʚʘʨʠʘʪʠʚʥʦʩʪʴ: ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʚʳʨʘʞʝʥʠʷ "ʯʝʨʝʟ ʯʘʩ ʧʦ 

ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" ʢʘʢ ʩʚʦʙʦʜʥʦʛʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ 

ʚʥʫʪʨʝʥʥʠʝ ʤʦʨʬʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʤʝʥʝʥʳ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʝʜʠʥʠʮʘʤʠ, ʥʘʧʨʠʤʝʨ, "ʯʘʩ" ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥ ʜʨʫʛʠʤʠ 

ʝʜʠʥʠʮʘʤʠ ʚʨʝʤʝʥʠ ï ʜʝʥʴ, ʛʦʜ ʠ ʪ. ʜ. ʆʜʥʘʢʦ ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ 

ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ ʪʘʢʘʷ ʟʘʤʝʥʘ ʩʪʘʣʘ ʥʝʚʦʟʤʦʞʥʦʡ. ʊʦ ʝʩʪʴ 

ʣʝʢʩʠʢʘʣʠʟʦʚʘʥʥʳʡ ʬʨʘʟʝʦʣʦʛʠʟʤ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ 

(ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʝ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʥʝ ʤʦʞʝʪ ʤʝʥʷʪʴ ʧʦʨʷʜʦʢ ʩʣʦʚ ʠ 

ʙʦʣʴʰʝ ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ, ʚʳʜʝʣʷʷʩʴ ʠʟ 

ʧʨʝʜʣʦʞʝʥʠʷ. 

3. ʋʩʣʦʚʠʷ, ʤʝʭʘʥʠʟʤʳ, ʤʦʪʠʚʘʮʠʷ ʠ ʧʨʠʯʠʥʳ 

ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" 

ʋʩʣʦʚʠʷʤʠ ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ "ʯʝʨʝʟ ʯʘʩ ʧʦ 

ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" ʷʚʣʷʶʪʩʷ ʙʣʠʟʢʦʝ ʩʦʚʧʘʜʝʥʠʝ ʣʝʢʩʝʤ 

ʠ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ. ʕʪʦ 

ʚʳʨʘʞʝʥʠʝ ʠʤʝʝʪ ʪʠʧʠʯʥʫʶ ʩʠʥʪʘʢʩʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

çʧʨʝʜʣʦʛ + ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ ʚ ʢʦʩʚʝʥʥʦʤ ʧʘʜʝʞʝè. ʉʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʦʡ 

ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ, ʥʦ ʬʨʘʟʳ ʪʠʧʘ çʜʚʝ ʣʦʞʢʠ ʚ ʜʝʥʴè 

ʠʣʠ çʦʜʥʘ ʣʦʞʢʘ ʚ ʥʝʜʝʣʶè ʥʝ ʠʩʧʳʪʘʣʠ ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ, 

ʧʦʩʢʦʣʴʢʫ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʚʪʦʨʦʤʫ ʫʩʣʦʚʠʶ 

ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ ï ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʥʦʩʪʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ. ʂʘʢ ʤʳ 

ʫʟʥʘʣʠ ʚʳʰʝ, ʚʳʨʘʞʝʥʠʝ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) 

ʣʦʞʢʝ" ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʦʩʴ ʥʘ ʬʣʘʢʦʥʘʭ ʩ ʣʝʢʘʨʩʪʚʘʤʠ ʢʘʢ 

ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʧʨʠʝʤʫ ʣʝʢʘʨʩʪʚ, ʧʦʵʪʦʤʫ ʬʨʘʟʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 
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ʛʦʨʘʟʜʦ ʯʘʱʝ, ʯʝʤ ʜʨʫʛʠʝ ʬʨʘʟʳ ʩ ʪʘʢʦʡ ʞʝ ʩʪʨʫʢʪʫʨʦʡ. ɺʠʜʥʦ, 

ʯʪʦ ʬʨʘʟʝʦʣʦʛʠʟʤ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʫʤ ʫʩʣʦʚʠʷʤ ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ. 

ʄʝʭʘʥʠʟʤ ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ "ʯʝʨʝʟ ʯʘʩ ʧʦ 

ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" ʚʢʣʶʯʘʝʪ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʠ ʤʝʪʦʜ 

ʘʥʘʣʦʛʠʠ. ʇʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʚ 

ʣʝʢʩʠʯʝʩʢʠʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʮʝʩʩ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʚʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ. ʀʟʫʯʘʷ ʫʩʣʦʚʠʷ 

ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ, ʤʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʚʳʨʘʞʝʥʠʝ "ʯʝʨʝʟ ʯʘʩ ʧʦ 

ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" ʯʘʩʪʦ ʧʦʷʚʣʷʝʪʩʷ ʚ ʧʨʝʜʣʦʞʝʥʠʷʭ ʚ 

ʮʝʣʦʤ ʚʠʜʝ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʨʘʤʤʘʪʠʢʠ 

ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. ʂʦʛʜʘ ʜʚʘ ʩʣʦʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʨʷʜʦʤ ʚ 

ʣʠʥʝʡʥʦʤ ʧʦʨʷʜʢʝ, ʯʘʩʪʦ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʠʯʠʥʝ ʧʦʷʚʣʷʶʪʩʷ 

ʚʤʝʩʪʝ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʷʟʳʢʘ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʢʘʢ ʦʜʥʦ ʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ, ʥʝ ʘʥʘʣʠʟʠʨʫʷ ʠʭ 

ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ. ɻʨʘʤʤʘʪʠʯʝʩʢʦʝ ʦʪʣʠʯʠʝ ʤʝʞʜʫ ʥʠʤʠ 

ʩʦʢʨʘʱʘʝʪʩʷ ʠʣʠ ʠʩʯʝʟʘʝʪ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʷʟʳʢʘ ʧʦʜʩʦʟʥʘʪʝʣʴʥʦ ʧʨʠʩʦʝʜʠʥʷʶʪ ʢ ʚʳʨʘʞʝʥʠʶ ʩʦʩʪʘʚʥʫʶ 

ʩʝʤʘʥʪʠʢʫ. ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʧʨʠ ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ 

ʩʦʩʪʘʚʥʘʷ ʩʝʤʘʥʪʠʢʘ ʥʝ ʨʘʚʥʘ ʙʫʢʚʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʘ 

ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʩʣʠʷʥʠʷ. ʏʪʦʙʳ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʟʛ ʯʝʣʦʚʝʢʘ ʯʘʩʪʦ 

ʩʦʭʨʘʥʷʝʪ ʠ ʠʟʚʣʝʢʘʝʪ ʝʝ ʩʣʦʞʥʫʶ ʩʝʤʘʥʪʠʢʫ. ʇʦʜʚʦʜʷ ʠʪʦʛ, 

ʦʪʤʝʪʠʤ, ʤʝʪʦʜ çʧʨʦʘʥʘʣʠʟʘè ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ 

ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ ʚʳʨʘʞʝʥʠʷ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) 

ʣʦʞʢʝ". ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʤʝʭʘʥʠʟʤ ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ (ʤʝʪʘʬʦʨʳ ʠʣʠ ʤʝʪʦʥʠʤʠʠ). 

ɺʳʨʘʞʝʥʠʝ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" ʧʨʝʪʝʨʧʝʣʦ 

ʧʨʦʮʝʩʩ ʨʝʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʩʥʘʯʘʣʘ ʤʝʪʦʥʠʤʠʠ, ʘ ʟʘʪʝʤ 

ʤʝʪʘʬʦʨʳ. ʇʨʦʮʝʩʩ ʤʝʪʦʥʠʤʠʠ ʧʝʨʝʰʝʣ ʦʪ ʙʫʢʚʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʜʦ ʦʙʦʟʥʘʯʝʥʠʷ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ ʠ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ 

ʜʝʡʩʪʚʠʷ. ʇʦʟʞʝ ʚʳʨʘʞʝʥʠʝ ʧʝʨʝʰʣʦ ʚ ʤʝʪʘʬʦʨʫ, 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʪʦʛʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʟʘʥʷʣʦ ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ ʠ ʙʳʣʦ ʥʝʵʬʬʝʢʪʠʚʥʳʤ, ʩʦʜʝʨʞʘʣʦ ʚ ʩʝʙʝ ʠʨʦʥʠʶ, 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ 

ʙʳʣʦ ʙʳ ʩʦʚʝʨʰʠʪʴ ʙʳʩʪʨʦ, ʥʦ ʦʥʦ ʟʘʥʷʣʦ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʄʝʪʦʜ ʘʥʘʣʦʛʠʠ ʢʘʢ ʝʱʝ ʦʜʥʘ ʚʘʞʥʘʷ ʚʝʪʚʴ ʤʝʭʘʥʠʟʤʘ 

ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ ʪʘʢʞʝ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ. ʉʪʨʫʢʪʫʨʘ 
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çʧʨʝʜʣʦʛ + ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ ʚ ʢʦʩʚʝʥʥʦʤ ʧʘʜʝʞʝè ʯʘʩʪʦ 

ʚʳʧʦʣʥʷʝʪ ʚ ʧʨʝʜʣʦʞʝʥʠʠ ʪʫ ʞʝ ʬʫʥʢʮʠʶ, ʯʪʦ ʠ ʥʘʨʝʯʠʝ. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʘʢʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠ 

ʩʭʦʜʩʪʚʦ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʦʩʥʦʚʦʡ ʠ ʫʩʣʦʚʠʝʤ ʵʚʦʣʶʮʠʠ 

ʬʦʨʤʳ çʧʨʝʜʣʦʛ + ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ, ʢʦʩʚʝʥʥʳʡ ʧʘʜʝʞè ʚ 

ʥʘʨʝʯʠʷʭ. ʃʝʢʩʠʢʘʣʠʟʘʮʠʷ ʚʳʨʘʞʝʥʠʷ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ 

(ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʠ 

ʘʥʘʣʦʛʠʠ ʚ ʬʦʨʤʝ çʧʨʝʜʣʦʛ + ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ ʢʦʩʚʝʥʥʦʛʦ 

ʧʘʜʝʞʘè. 

ʅʘʢʦʥʝʮ, ʧʨʦʮʝʩʩ ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ ʚʳʨʘʞʝʥʠʷ "ʯʝʨʝʟ ʯʘʩ ʧʦ 

ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" ʦʙʫʩʣʦʚʣʝʥ ʚʥʫʪʨʝʥʥʠʤʠ ʠ ʚʥʝʰʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ, ʩʪʨʫʢʪʫʨʥʘʷ 

ʬʦʨʤʘ çʧʨʝʜʣʦʛ + ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ ʢʦʩʚʝʥʥʦʛʦ ʧʘʜʝʞʘè ʠʤʝʝʪ 

ʬʫʥʢʮʠʶ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʨʝʯʠʡ. ʃʝʢʩʠʢʘʣʠʟʘʮʠʷ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ (ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" 

ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʷʟʳʢʘ ʠ ʦʪʚʝʯʘʝʪ 

ʨʘʟʥʦʦʙʨʘʟʠʶ ʷʟʳʢʦʚʳʭ ʚʳʨʘʞʝʥʠʡ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʝʰʥʠʭ 

ʬʘʢʪʦʨʦʚ, ʣʝʢʩʠʢʘʣʠʟʘʮʠʷ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ 

(ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ" ʥʝʠʟʙʝʞʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʣʠʷʥʠʶ ʚʥʝʰʥʝʛʦ 

ʤʠʨʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʝʜʘʪʦʯʥʦʡ ʩʪʘʥʮʠʠ ʧʨʠʝʤʘ ʠ ʦʪʧʨʘʚʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʤʦʟʛ ʯʝʣʦʚʝʢʘ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʘʥʘʣʦʛʠʯʥʳʝ 

ʧʨʝʜʤʝʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʧʳʪʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʥʝʨʪʥʦʩʪʴ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʷʟʳʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ. ɺʳʩʦʢʦʯʘʩʪʦʪʥʦʝ 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʬʦʨʤʳ çʧʨʝʜʣʦʛ + ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ ʚ ʢʦʩʚʝʥʥʦʤ 

ʧʘʜʝʞʝè ʩʦʟʜʘʩʪ ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʧʦʟʥʘʥʠʠ ʣʶʜʝʡ 

ʢʦʥʮʝʧʮʠʶ ʝʜʠʥʩʪʚʘ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʜʦʙʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʥʫʪʨʝʥʥʠʭ ʠ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ 

ʚʳʨʘʞʝʥʠʷ. 

 

4. ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʦʪʩʣʝʜʠʪʴ ʤʝʭʘʥʠʟʤ 

ʠ ʧʨʠʯʠʥʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʨʘʞʝʥʠʷ "ʯʝʨʝʟ ʯʘʩ ʧʦ ʯʘʡʥʦʡ 

(ʩʪʦʣʦʚʦʡ) ʣʦʞʢʝ". ʆʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦʷʚʠʣʦʩʴ ʢʘʢ ʩʚʦʙʦʜʥʦʝ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʥʘ ʘʧʪʝʯʥʳʭ ʬʣʘʢʦʥʘʭ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XIX ʚ. ʥʘʯʘʣʩʷ ʧʨʦʮʝʩʩ 
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ʣʝʢʩʠʢʘʣʠʟʘʮʠʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʠ 

ʘʥʘʣʦʛʠʠ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʴ ʚ 
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çʇʠʩʴʤʦʚʥʠʢʝè ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʩʳʣʢʠ ʠ ʦʧʠʩʳʚʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʳʝ ʩʶʞʝʪʳ. ʉ ʧʦʤʦʱʴʶ ʪʘʢʦʡ 
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INTERTEXTUALITY IN M.P. SHISHKIN'S NOVEL 

PISMOVNIK  

 

Abstract:  This article is devoted to intertextuality in the novel 

ñPismovnikò by M.P. Shishkina. The writer introduces many images of 

European literature, ancient Greek and Roman mythology, as well as quotes 

from philosophers into the text of the work. There are certain references in 

ñPismovnikò and it describes relevant intertextual themes. With the help of 

such a compositional strategy, the writerôs understanding of the spiritual 

growth of man and the essence of his existence is more clearly expressed. 

Key words: Pismovnik, M.P. Shishkin, intertextuality, trauma, 

narrative 

 

ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʪʝʨʤʠʥ 

ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʴ  ʠʤʝʝʪ ʥʘ ʰʠʨʦʢʦʝ ʠ ʫʟʢʦʝ ʟʥʘʯʝʥʠʷ. ɺ 

ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ 

çʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʣʠʪʝʨʘʪʫʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʠʩʪʦʨʠʠ (ʪʝʢʩʪʦʚ)è [1] ʠ ʣʶʙʦʡ ʪʝʢʩʪ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ 

ʨʘʤʢʝ ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʠ. ɺ ʫʟʢʦʤ ʩʤʳʩʣʝ çʩʤʳʩʣ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʩʳʣʢʠ ʥʘ ʠʥʦʡ ʪʝʢʩʪ, ʢʦʪʦʨʳʡ 

ʦʪʳʩʢʠʚʘʝʪʩʷ ʚ ʪʚʦʨʯʝʩʪʚʝ ʪʦʛʦ ʞʝ ʘʚʪʦʨʘ, ʚ ʩʤʝʞʥʦʤ 

ʠʩʢʫʩʩʪʚʝ, ʚ ʩʤʝʞʥʦʤ ʜʠʩʢʫʨʩʝ ʠʣʠ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ 

ʣʠʪʝʨʘʪʫʨʝè [2]. 

ʄʠʭʘʠʣ ʇʘʚʣʦʚʠʯ ʐʠʰʢʠʥ (1961-) ï ʠʟʚʝʩʪʥʳʡ 

ʩʦʚʨʝʤʝʥʥʳʡ ʨʫʩʩʢʠʡ ʧʠʩʘʪʝʣʴ, ʦʥ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʨʝʩʪʠʞʥʳʭ ʨʫʩʩʢʠʭ ʧʠʩʘʪʝʣʝʡ XXI ʚʝʢʘ. ɽʛʦ ʨʦʤʘʥ 

çʇʠʩʴʤʦʚʥʠʢè ʙʳʣ ʚʳʧʫʱʝʥ ʥʘ ʢʠʪʘʡʩʢʦʤ ʷʟʳʢʝ ʚ 2021 ʛʦʜʫ, ʚ 

ʥʝʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʩʦʙʳʝ ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ, 

ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚʦ ʚʢʣʶʯʝʥʠʠ ʜʨʫʛʠʭ, ʥʘʧʠʩʘʥʥʳʭ ʨʘʥʝʝ 

ʪʝʢʩʪʦʚ ʚ ʧʦʚʝʩʪʚʦʚʘʥʠʝ. ʉʪʨʘʪʝʛʠʠ ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʠ ʚ 

ʨʦʤʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʚʠʜʝ ʮʠʪʠʨʦʚʘʥʠʷ ʠ 

ʚʩʪʘʚʢʠ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. 

1. ʎʠʪʠʨʦʚʘʥʠʝ 

ʎʠʪʠʨʦʚʘʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ çʚʩʪʘʚʢʝè çʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʬʨʘʛʤʝʥʪʘ ʪʝʢʩʪʘ ʚ ʪʝʢʫʱʠʡ ʪʝʢʩʪè [3]. ʇʠʩʘʪʝʣʴ ʚʢʣʶʯʘʝʪ 
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ʩʫʱʝʩʪʚʫʶʱʠʡ ʪʝʢʩʪ ʚ ʪʝʢʫʱʠʡ ʠ ʜʦʙʘʚʣʷʝʪ ʢʘʚʳʯʢʠ, ʢʫʨʩʠʚ 

ʠʣʠ ʜʨʫʛʠʝ ʙʦʣʝʝ ʟʘʤʝʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʯʠʪʘʪʝʣʶ 

ʨʘʩʧʦʟʥʘʪʴ ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʳʡ ʧʨʠʝʤ. ɺ çʇʠʩʴʤʦʚʥʠʢʝè 

ʮʠʪʠʨʫʝʤʳʝ ʪʝʢʩʪʳ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʶʞʝʪʘʭ, ʢʦʛʜʘ 

ʉʘʰʘ ʠ ɺʦʣʦʜʷ ʧʦʜʙʘʜʨʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ ʠ ʧʦʜʪʘʣʢʠʚʘʶʪ ʢ 

ʩʘʤʦʨʘʟʚʠʪʠʶ. ʇʨʠʚʦʜʷʪʩʷ ʦʪʩʳʣʢʠ ʢ ʧʝʨʩʦʥʘʞʘʤ ʠ ʵʧʠʟʦʜʘʤ 

ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠ ʮʠʪʘʪ ʨʘʟʣʠʯʥʳʭ 

ʬʠʣʦʩʦʬʦʚ.  

ɺ ʨʦʤʘʥʝ çʇʠʩʴʤʦʚʥʠʢè ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʳʭ ʮʠʪʠʨʦʚʘʥʠʡ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʧʨʦʠʟʚʝʜʝʥʠʡ. ʀʟʙʨʘʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʟʷʪʳ ʠʟ ʤʥʦʛʠʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤʠ 

ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ (çɺʦʡʥʘ ʠ ʤʠʨè ʃ. ʅ. 

ʊʦʣʩʪʦʛʦ, çɹʨʘʪʴʷ ʂʘʨʘʤʘʟʦʚʳè ʌ. ʄ. ɼʦʩʪʦʝʚʩʢʦʛʦ, çʇʦʨʪʨʝʪè 

ʠ çʈʝʚʠʟʦʨè ʅ. ɺ. ɻʦʛʦʣʷ, çɼʦʢʪʦʨ ɸʡʙʦʣʠʪè ʂ. ʀ. ʏʫʢʦʚʩʢʦʛʦ 

ʠ ʪ. ʜ.). ʇʝʨʩʦʥʘʞʠ ʠʣʠ ʩʶʞʝʪʳ ʠʟ ʵʪʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʧʨʷʤʦ 

ʮʠʪʠʨʫʶʪʩʷ ʚ ʪʝʢʩʪʝ ʄ. ʇ. ʐʠʰʢʠʥʘ. ʇʦ ʩʣʦʚʘʤ ʬʨʘʥʮʫʟʩʢʦʛʦ 

ʣʠʪʝʨʘʪʫʨʦʚʝʜʘ ɾʝʥʝʪʪʘ, çʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʚʫʤʷ ʠʣʠ ʙʦʣʝʝ 

ʪʝʢʩʪʘʤʠ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʬʘʢʪʠʯʝʩʢʠʤ 

ʧʦʷʚʣʝʥʠʝʤ ʦʜʥʦʛʦ ʪʝʢʩʪʘ ʚ ʜʨʫʛʦʤè [4]. ʅʘʧʨʠʤʝʨ, ʚ ʨʦʤʘʥʝ 

ʨʫʢʦʚʦʜʠʪʝʣʠ ʥʘ ʧʨʠʟʳʚʥʦʤ ʧʫʥʢʪʝ ʧʨʠʟʳʚʘʣʠ: çʂʘʞʜʦʤʫ 

ʥʫʞʝʥ ʩʚʦʡ ɸʫʩʪʝʨʣʠʮ!è [5]. ʉʣʦʚʦ çɸʫʩʪʝʨʣʠʮè ʚʟʷʪʦ ʠʟ 

çɺʦʡʥʳ ʠ ʤʠʨʘè. ʆʜʠʥ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʧʝʨʩʦʥʘʞʝʡ ɸʥʜʨʝʡ 

ɹʦʣʢʦʥʩʢʠʡ ʫʯʘʩʪʚʦʚʘʣ ʚ ʙʠʪʚʝ ʠ ʨʘʟʤʳʰʣʷʣ ʦ ʩʤʳʩʣʝ ʠ 

ʮʝʥʥʦʩʪʠ ʞʠʟʥʠ. ɺʦʣʦʜʷ ʚ çʇʠʩʴʤʦʚʥʠʢʝè ʧʝʨʝʞʠʚʘʝʪ ʪʦ ʞʝ, 

ʯʪʦ ʠ ɸʥʜʨʝʡ. ʂʘʞʜʳʡ ʜʝʥʴ ʦʥ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʫʛʨʦʟʘʤʠ ʩʤʝʨʪʠ, 

ʧʦʣʫʯʘʝʪ ʪʨʘʚʤʫ ʚʦ ʚʨʝʤʷ ʩʨʘʞʝʥʠʷ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʨʘʟʤʳʰʣʷʝʪ ʦ ʩʤʳʩʣʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 

ɺ ʮʠʪʠʨʦʚʘʥʠʠ çʇʠʩʴʤʦʚʥʠʢʘè ʪʘʢʞʝ ʧʦʷʚʣʷʶʪʩʷ ʜʨʫʛʠʝ 

ʝʚʨʦʧʝʡʩʢʠʝ ʠ ʘʤʝʨʠʢʘʥʩʢʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʣʷ 

ʠʟʦʙʨʘʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʮʝʥ ʠʣʠ ʦʪʨʘʞʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ 

ʤʠʨʘ ʛʝʨʦʷ. ʅʘʧʨʠʤʝʨ, ʦʧʠʩʳʚʘʝʪʩʷ ʚʳʩʪʫʧʣʝʥʠʝ ʦ ʚʦʡʥʝ ʠʟ 

ʨʦʤʘʥʘ çʂʨʘʩʥʦʝ ʠ ʯʝʨʥʦʝè ʬʨʘʥʮʫʟʩʢʦʛʦ ʧʠʩʘʪʝʣʷ ʉʪʝʥʜʘʣʷ 

ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʪʦʛʦ, ʯʪʦ ɺʦʣʦʜʷ ʫʚʠʜʝʣ ʠ ʫʩʣʳʰʘʣ ʚ ʣʘʛʝʨʝ. ɺ 

ʨʦʤʘʥʝ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʦʙʨʘʟ ɾʘʢʘ ʇʘʛʘʥʝʣʷ ʠʟ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ɾʶʣʴ ɺʝʨʥʘ çɼʝʪʠ ʢʘʧʠʪʘʥʘ ɻʨʘʥʪʘè, ʯʪʦʙʳ ʦʧʠʩʘʪʴ 

ʧʝʨʝʚʦʜʯʠʢʘ ɻʣʘʟʝʥʘʧʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʦʧʠʩʘʥʠʠ ʚʥʫʪʨʝʥʥʠʭ 

ʧʝʨʝʞʠʚʘʥʠʡ ɸʜʳ ʮʠʪʠʨʫʶʪʩʷ çɻʫʣʣʠʚʝʨʰʘè ʠ çʃʠʣʠʧʫʪè ʠʟ 
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çʇʫʪʝʰʝʩʪʚʠʷ ɻʫʣʣʠʚʝʨʘè ɼʞʦʥʘʪʘʥʘ ʉʚʠʬʪʘ, ʯʪʦʙʳ ʚʳʨʘʟʠʪʴ 

ʝʝ ʤʳʩʣʠ ʦ ʣʠʯʥʦʩʪʥʦʤ ʨʦʩʪʝ. 

ɺ çʇʠʩʴʤʦʚʥʠʢʝè ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʩʳʣʦʢ 

ʢ ʬʠʣʦʩʦʬʘʤ, ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʤ ʠ ʨʠʤʩʢʠʤ ʧʨʘʚʠʪʝʣʷʤ, ʪʘʢʠʤ 

ʢʘʢ ʄʘʨʢ ɸʚʨʝʣʠʡ, ʂʦʤʤʦʜ, ɼʝʤʦʢʨʠʪ, ʌʘʣʝʩ ʠ ʜʨ. 

ʀʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʴ ʟʜʝʩʴ ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʦʧʠʩʘʥʠʠ ʠʟʤʝʥʝʥʠʡ 

ɺʦʣʦʜʠ ʠ ʉʘʰʠ. ʇʨʠ ʦʧʠʩʘʥʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʤʠʨʘ ɺʦʣʦʜʠ 

ʧʠʩʘʪʝʣʴ ʥʝʦʜʥʦʢʨʘʪʥʦ ʮʠʪʠʨʫʝʪ ʄʘʨʢʘ ɸʚʨʝʣʠʷ. ɺʦʣʦʜʷ 

ʢʘʞʜʳʡ ʜʝʥʴ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ ʧʦʣʝ ʙʦʷ, ʩʨʘʚʥʠʚʘʝʪ ʤʫʯʠʪʝʣʷ ʚ 

ʣʘʛʝʨʝ ʩ çʂʦʤʤʦʜʦʤè. ʆʥ ʪʘʢʞʝ ʜʫʤʘʝʪ, ʝʩʪʴ ʣʠ ʩʚʷʟʴ ʤʝʞʜʫ 

ʥʠʤ ʠ ʄʘʨʢʦʤ ɸʚʨʝʣʠʝʤ, ʠ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ: çʅʝ ʧʦʥʠʤʘʶ, 

ʢʘʢʘʷ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʄʘʨʢʦʤ ɸʚʨʝʣʠʝʤ, ʢʦʪʦʨʳʡ 

ʫʤʝʨ ʤʠʣʣʠʦʥ ʣʝʪ ʥʘʟʘʜ ʠ ʦ ʢʦʪʦʨʦʤ ʚʩʝ ʟʥʘʶʪ, ʠ ʤʥʦʡ, ʢʦʪʦʨʳʡ 

ʪʫʪ ʩʠʜʠʪ ʚ ʢʘʟʝʥʥʳʭ ʢʦʣʶʯʠʭ ʧʦʜʰʪʘʥʥʠʢʘʭ ʠ ʦ ʢʦʪʦʨʦʤ ʥʠʢʪʦ 

ʥʝ ʟʥʘʝʪè [5]. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʤʝʞʜʫ ʥʠʤʠ ʜʚʫʤʷ ʥʝʪ 

ʥʠʢʘʢʦʡ ʩʚʷʟʠ. ʅʦ ʢʦʛʜʘ ɺʦʣʦʜʷ ʚʩʧʦʤʠʥʘʝʪ ʩʚʦʝ ʦʙʱʝʥʠʝ ʩ 

ʉʘʰʝʡ ʠ ʧʝʨʝʧʠʩʢʫ ʩ ʥʝʡ, ʦʥ ʯʫʚʩʪʚʫʝʪ, ʯʪʦ ʤʝʞʜʫ ʥʠʤ ʠ 

ʄʘʨʢʦʤ ɸʚʨʝʣʠʝʤ ʝʩʪʴ ʝʱʝ ʦʜʥʦ ʩʭʦʜʩʪʚʦ: ʦʥʠ ʦʙʘ ʙʳʣʠ 

ʩʯʘʩʪʣʠʚʳʤʠ ʣʶʜʴʤʠ: çɺʦʪ ʤʳ ʙʳʣʠ ʚʤʝʩʪʝ, ʘ ʷ ʚʝʜʴ ʵʪʦ ʧʦ-

ʥʘʩʪʦʷʱʝʤʫ ʩʪʘʣ ʧʦʥʠʤʘʪʴ ʪʦʣʴʢʦ ʟʜʝʩʴè [5]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʝʢʩʪʝ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ 

ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʳʭ ʮʠʪʠʨʦʚʘʥʠʡ ʠʟ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʡ ʠ ʨʠʤʩʢʦʡ 

ʤʠʬʦʣʦʛʠʠ ʠ ʙʠʙʣʝʡʩʢʠʭ ʩʶʞʝʪʦʚ. ʅʘʧʨʠʤʝʨ, ʮʠʪʠʨʫʝʪʩʷ 

ʙʠʙʣʝʡʩʢʠʡ ʩʶʞʝʪ ʦ çʧʦʪʦʧʝè ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʨʦʞʜʝʥʠʷ 

ʨʝʙʝʥʢʘ, ʢʦʛʜʘ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʉʘʰʠ ʦ ʞʠʟʥʠ. ɺ ʣʝʩʫ 

ʢʦʤʦʢ ʨʞʘʚʦʡ ʢʦʣʶʯʢʠ ʩ ʉʘʰʠ ʨʦʩʪʦʤ ʧʨʦʨʦʩ ʣʝʙʝʜʦʡ. ʆʥ 

ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʘʤ çʘʣʴʬʘ ʠ ʦʤʝʛʘ, ɻʦʛ ʠ ʄʘʛʦʛ, ɻʝʣʜʘʪ ʠ 

ʄʦʜʘʪ, ʦʜʝʩʥʫʶ ʠ ʦʰʫʡʶ, ʚʝʨʰʢʠ ʠ ʢʦʨʝʰʢʠè [5]. ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ çʇʘʩʪʳʨʝʤè ɽʨʤʘ ʠ ʜʨʫʛʠʤʠ ʦʙʨʘʟʘʤʠ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʚ 

ʨʘʟʣʠʯʥʳʭ ʤʠʬʘʭ ʠ ʬʦʣʴʢʣʦʨʝ.  

2. ɺʩʪʘʚʢʘ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ɺʩʪʘʚʢʘ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ 

çʧʦʛʣʦʱʝʥʠʝè ʦʜʥʦʛʦ ʪʝʢʩʪʘ ʜʨʫʛʠʤ [6]. ʕʪʦ ʯʘʩʪʦ ʧʨʦʷʚʣʷʝʪʩʷ 

ʚ ʚʠʜʝ ʚʢʨʘʧʣʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʶʞʝʪʥʳʭ ʪʝʢʩʪʦʚ ʚ 

ʧʦʚʝʩʪʚʦʚʘʥʠʝ. ʀʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʴ ʚ ʜʘʥʥʦʡ ʬʦʨʤʝ ʦʪʨʘʞʝʥʘ 

ʚ çʇʠʩʴʤʦʚʥʠʢʝè. 

ɺʦ-ʧʝʨʚʳʭ, ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʠʤʩʪʚʦʚʘʥʠʝ ʠʟ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʪʝʢʩʪʦʚ. ɺ ʥʘʯʘʣʝ ʨʦʤʘʥʘ ʫʧʦʤʠʥʘʶʪʩʷ ʜʚʘ 
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ʦʙʨʘʟʘ ï ʤʫʞʯʠʥʘ ʉʝʥ-ʇʨʝ ʠ ʞʝʥʱʠʥʘ ʖʣʠʷ ʠʟ ʨʦʤʘʥʘ 

ʬʨʘʥʮʫʟʩʢʦʛʦ ʧʠʩʘʪʝʣʷ ʈʫʩʩʦ çɼʞʫʣʠ, ʠʣʠ ʅʦʚʘʷ ʕʣʦʠʟʘè. ʂʘʢ 

ʦʪʤʝʯʘʝʪ ʄ. ʇ. ʐʠʰʢʠʥ, ʉʝʥ-ʇʨʝ ʠ ʖʣʠʷ ʧʝʨʝʧʠʩʳʚʘʣʠʩʴ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ. ʌʦʨʤʘ ʦʙʱʝʥʠʷ ʤʝʞʜʫ ɺʦʣʦʜʝʡ ʠ ʉʘʰʝʡ ʚ 

çʇʠʩʴʤʦʚʥʠʢʝè ʩʭʦʞʘ ʩ ʬʦʨʤʦʡ ʦʙʱʝʥʠʷ ʛʣʘʚʥʳʭ ʛʝʨʦʝʚ ʚ 

ʪʝʢʩʪʝ çɼʞʫʣʠ, ʠʣʠ ʅʦʚʘʷ ʕʣʦʠʟʘè, ʯʪʦ ʦʙʨʘʟʫʝʪ ʚ ʚʳʩʰʝʡ 

ʩʪʝʧʝʥʠ ʝʜʠʥʳʡ ʠʥʪʝʨʪʝʢʩʪ. ʂʦʛʜʘ ɺʦʣʦʜʷ ʧʝʨʝʧʠʩʳʚʘʝʪ ʩʧʠʩʦʢ 

ʩʦʣʜʘʪ, ʦʥ ʙʝʩʧʦʢʦʠʪʩʷ, ʯʪʦ ʝʛʦ ʩʫʜʴʙʘ ʙʫʜʝʪ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʫ 

ʵʪʠʭ ʞʝʨʪʚʝʥʥʳʭ ʩʦʣʜʘʪ. ɽʩʪʝʩʪʚʝʥʥʦ, ʦʥ ʜʫʤʘʝʪ ʦʙ ʦʪʥʦʰʝʥʠʠ 

ʕʣʦʠʟʳ ʢ ɸʙʝʣʷʨʫ ʠ ʯʫʚʩʪʚʫʝʪ ʞʘʣʦʩʪʴ ʢ ɸʙʝʣʷʨʫ: çɺʦʪ ʩ 

ɸʙʝʣʷʨʦʤ ʧʨʦʠʟʦʰʣʦ ʥʝʩʯʘʩʪʴʝ, ʝʛʦ ʛʨʫʙʳʝ ʞʝʩʪʦʢʠʝ ʣʶʜʠ 

ʦʩʢʦʧʠʣʠ. ʀ ʚʝʩʴ ʤʠʨ ʩ ʪʝʭ ʧʦʨ ʩʦʪʥʠ ʣʝʪ ʝʛʦ ʞʘʣʝʝʪ. ʀ ʝʱʝ 

ʩʦʪʥʠ ʣʝʪ ʙʫʜʝʪ ʞʘʣʝʪʴè [5]. ʕʤʦʮʠʦʥʘʣʴʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ ʠ 

ʢʦʥʝʯʥʘʷ ʩʫʜʴʙʘ ʕʣʦʠʟʳ ʢ ɸʙʝʣʷʨʫ ʪʘʢʞʝ ʦʙʨʘʟʫʶʪ 

ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʴ ʩ ʦʪʩʳʣʢʦʡ ʢ ʠʩʪʦʨʠʠ ʦ ɺʦʣʦʜʝ ʠ ʉʘʰʝ, 

ʢʦʪʦʨʘʷ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʫʛʛʝʩʪʠʚʥʫʶ ʨʦʣʴ. 

ʇʦʤʠʤʦ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʩʶʞʝʪʘ ʠʟ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʳ, ʚ çʇʠʩʴʤʦʚʥʠʢè ʄ. ʇ. ʐʠʰʢʠʥʘ ʪʘʢʞʝ ʙʳʣʠ 

ʚʢʣʶʯʝʥʳ ʤʠʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʨʝʣʠʛʠʦʟʥʳʝ ʩʢʘʟʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

çʅʦʚʳʡ ɿʘʚʝʪ: ɽʚʘʥʛʝʣʠʝ ʦʪ ʀʦʘʥʥʘè, ʦʙʨʘʟ ʧʦʧʘ ʀʚʘʥʘ, çʥʘʨʦʜ 

ʥʘʛʦʤʫʜʨʳʡè ʠ ʜʨ. ɺ ʧʦʣʥʦʤ ʚʘʨʠʘʥʪʝ ʨʦʤʘʥ ʥʘʯʠʥʘʝʪʩʷ ʩʦ 

ʩʣʦʚ ʉʘʰʠ ʦʪ ʧʝʨʚʦʛʦ ʣʠʮʘ: çʆʪʢʨʳʚʘʶ ʚʯʝʨʘʰʥʶʶ çɺʝʯʝʨʢʫè, 

ʘ ʪʘʤ ʧʨʦ ʥʘʩ ʩ ʪʦʙʦʡ. ʇʠʰʫʪ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʩʥʦʚʘ ʙʫʜʝʪ ʩʣʦʚʦè 

[5]. çɺ ʥʘʯʘʣʝ ʩʥʦʚʘ ʙʫʜʝʪ ʩʣʦʚʦè ï ʵʪʦ ʥʘʯʘʣʴʥʳʝ ʩʣʦʚʘ ɹʠʙʣʠʠ 

çʅʦʚʳʡ ɿʘʚʝʪ: ɽʚʘʥʛʝʣʠʝ ʦʪ ʀʦʘʥʥʘè, ʚ ʢʦʪʦʨʦʡ ʛʦʚʦʨʠʪʩʷ ʦ 

ʪʦʤ, ʯʪʦ ʚʩʝ ʚʦ ɺʩʝʣʝʥʥʦʡ ʠʤʝʝʪ ʥʘʯʘʣʦ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʦʡ, 

ʪʘʢʦʝ ʟʘʠʤʩʪʚʦʚʘʥʠʝ ʠ ʘʜʘʧʪʘʮʠʷ ʦʪʩʳʣʘʶʪ ʢ ʥʘʯʘʣʫ ʚʩʝʛʦ 

ʪʝʢʩʪʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʠʩʘʪʝʣʴ ʦʙʲʷʩʥʷʝʪ ʯʠʪʘʪʝʣʶ, ʯʪʦ ʚ 

ʨʦʤʘʥʝ ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʬʠʣʦʩʦʬʩʢʠʝ ʧʨʦʙʣʝʤʳ. ʇʦʩʣʝ 

ʧʝʨʝʞʠʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʨʘʚʤ ɺʦʣʦʜʷ ʠ ʉʘʰʘ ʚʳʰʣʠ ʠʟ ʥʠʭ ʠ 

ʧʨʦʜʦʣʞʘʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʯʝʣʦʚʝʯʝʩʢʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʝʛʦ 

ʮʝʥʥʦʩʪʴ ʠ ʜʘʞʝ ʟʥʘʯʠʤʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʩʝʛʦ ʚʦ ɺʩʝʣʝʥʥʦʡ. 

ʄʠʬʦʣʦʛʠʯʝʩʢʠʝ ʠʥʪʝʨʪʝʢʩʪʫʘʣʠʠ ʟʘʯʘʩʪʫʶ ʧʦʷʚʣʷʶʪʩʷ ʚ 

ʨʦʤʘʥʝ çʇʠʩʴʤʦʚʥʠʢè. ʉʘʰʘ ʧʠʰʝʪ ɺʦʣʦʜʝ ʦ ʝʝ ʧʝʨʝʞʠʚʘʥʠʠ 

ʩʝʤʝʡʥʦʡ ʪʨʘʚʤʳ ʠ ʩʚʦʠʭ ʤʳʩʣʷʭ ʦ ʩʤʳʩʣʝ ʞʠʟʥʠ. ʆʥʘ 

ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʪʦʤ, ʢʘʢ ʝʝ ʦʪʝʮ ʯʘʩʪʦ ʰʫʪʠʪ ʩ ʥʝʡ, ʠ ʜʘʞʝ 

ʥʘʟʳʚʘʝʪ ʩʝʙʷ ʧʦʧʦʤ ʀʚʘʥʦʤ, ʘ ʪʘʢʞʝ ʦʧʠʩʳʚʘʝʪ ʩʚʦʡ 

ʫʜʠʚʠʪʝʣʴʥʳʡ ʚʠʨʪʫʘʣʴʥʳʡ ʤʠʨ: çɺ ʩʪʨʘʥʝ ʤʦʝʡ ʨʦʜʷʪʩʷ ʠ 
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ʦʙʠʪʘʶʪ ʚʝʨʙʣʶʜʳ ʜʚʫʛʦʨʙʳʝ ʠ ʦʜʥʦʛʦʨʙʳʝ, ʛʠʧʧʦʧʦʪʘʤʳ, 

ʢʨʦʢʦʜʠʣʳ, ʤʝʪʘʛʘʣʠʥʘʨʠʠ, ʞʠʨʘʬʳ, ʧʘʥʪʝʨʳ, ʜʠʢʠʝ ʦʩʣʳ, ʣʴʚʳ 

ʙʝʣʳʝ ʠ ʯʝʨʚʦʥʥʳʝ, ʥʝʤʳʝ ʮʠʢʘʜʳ, ʛʨʠʬʦʥʳ ʠ ʣʘʤʠʠé ʀ ʝʩʪʴ ʫ 

ʤʝʥʷ ʜʦʯʴ, ʮʘʨʠʮʘ ʮʘʨʠʮ, ʧʦʚʝʣʠʪʝʣʴʥʠʮʘ ʞʠʟʥʠ, ʠ ʮʘʨʩʪʚʦ ʤʦʝ 

ï ʝʝ ʮʘʨʩʪʚʦè [5]. ʅʘʭʦʜʷʩʴ ʨʷʜʦʤ ʩ ʦʪʮʦʤ, ʉʘʰʘ ʯʫʚʩʪʚʫʝʪ 

ʪʝʧʣʦ ʩʝʤʴʠ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʝʡ ʥʘ ʚʨʝʤʷ ʟʘʙʳʪʴ ʦ ʪʨʘʚʤʝ 

ʚʟʨʦʩʣʝʥʠʷ. ʕʤʦʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʦʪʮʦʤ ʠ ʜʦʯʝʨʴʶ 

ʧʦʤʦʛʘʝʪ ʉʘʰʝ ʚʳʡʪʠ ʠʟ ʩʦʩʪʦʷʥʠʷ ʩʤʷʪʝʥʠʷ ʠ ʙʦʨʴʙʳ, ʩ 

ʢʦʪʦʨʳʤʠ ʦʥʘ ʩʪʘʣʢʠʚʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʚʟʨʦʩʣʝʥʠʷ. 

ʉʘʰʘ ʧʨʠʭʦʜʠʪ ʢ ʟʚʝʟʜʦʯʝʪʫ, ʯʪʦʙʳ ʧʦʧʳʪʘʪʴʩʷ ʥʘʡʪʠ 

ʦʪʚʝʪʳ ʥʘ ʩʚʦʠ ʚʥʫʪʨʝʥʥʠʝ ʚʦʧʨʦʩʳ. ʍʦʪʷ ʫ ʥʝʝ ʥʝʪ ʥʘʩʪʦʷʱʝʡ 

ʣʶʙʚʠ ʢ ʘʩʪʨʦʣʦʛʫ, ʦʥʘ ʚʩʝ ʨʘʚʥʦ ʨʝʰʘʝʪ ʦʩʪʘʪʴʩʷ ʚʝʯʝʨʦʤ. ɿʘ 

ʫʞʠʥʦʤ ʧʨʠ ʩʚʝʯʘʭ ʦʥʘ ʫʩʣʳʰʠʪ ʦʧʝʨʫ ʄʦʮʘʨʪʘ çɼʦʥ 

ɼʞʠʦʚʘʥʥʠè, ʘ ʟʘʪʝʤ ʚʩʪʫʧʘʝʪ ʚ ʦʪʥʦʰʝʥʠʷ ʩʦ ʟʚʝʟʜʦʯʝʪʦʤ. ɺ 

çɼʦʥʝ ɼʞʠʦʚʘʥʥʠè ʃʝʧʦʨʝʣʣʦ ʥʘʟʳʚʘʝʪ ʕʣʴʚʠʨʝ ʥʝʩʢʦʣʴʢʠʭ 

ʞʝʥʱʠʥ, ʢʦʪʦʨʳʭ ʩʦʙʣʘʟʥʠʣ ɼʞʠʦʚʘʥʥʠ, ʯʪʦʙʳ ʦʥʘ ʤʦʛʣʘ ʟʥʘʪʴ 

ʠʩʪʠʥʥʦʝ ʣʠʮʦ ɼʞʠʦʚʘʥʥʠ. ʇʠʩʘʪʝʣʴ ʄ. ʇ. ʐʠʰʢʠʥ ʩʨʘʚʥʠʚʘʝʪ 

ʉʘʰʫ ʚ ʵʪʦ ʚʨʝʤʷ ʩ çɼʦʥʥʦʡ ʕʣʴʚʠʨʦʡè. ʉʘʰʘ ʧʦʤʠʥʘʝʪ, ʯʪʦ 

ʥʘʩʪʦʷʱʘʷ ʣʶʙʦʚʴ ʜʣʷ ʥʝʛʦ ʥʝ ʪʘʢʘʷ ʠʣʣʶʟʦʨʥʘʷ çʩʚʷʟʴ ʥʘ ʦʜʥʫ 

ʥʦʯʴè, ʘ ʪʦʣʴʢʦ ʢʦʛʜʘ ʦʥʘ ʠ ʩʚʦʡ ʣʶʙʦʚʥʠʢ ʧʦʡʤʫʪ ʠ ʧʦʣʶʙʷʪ 

ʜʨʫʛ ʜʨʫʛʘ. 

ʉʘʰʘ ʧʦʩʪʦʷʥʥʦ ʟʘʜʫʤʳʚʘʝʪʩʷ ʦ ʩʤʳʩʣʝ ʞʠʟʥʠ ʚ ʧʨʦʮʝʩʩʝ 

ʩʘʤʦʠʩʮʝʣʝʥʠʷ. ʆʥʘ ʚʠʜʠʪ ʚ ʪʨʘʤʚʘʝ ʙʝʨʝʤʝʥʥʫʶ ʜʝʚʫʰʢʫ ʠ 

ʫʟʥʘʝʪ, ʯʪʦ ʪʘ ʥʝ ʭʦʯʝʪ ʨʦʞʘʪʴ ʠ ʩʦʙʠʨʘʝʪʩʷ ʩʜʝʣʘʪʴ ʘʙʦʨʪ. ʉʘʰʘ 

ʨʘʟʛʦʚʘʨʠʚʘʝʪ ʩ ʥʝʡ ʠ ʫʛʦʚʘʨʠʚʘʝʪ ʝʝ ʨʦʜʠʪʴ ʨʝʙʝʥʢʘ: çʀʜʠ ʠ 

ʙʣʘʛʦʜʘʨʠ ʪʦʪ ʧʨʫʜ ʟʘ ʧʦʜʘʨʦʢ ʠ ʧʨʦʩʠ ʝʛʦ, ʢʘʢ ɸʣʝʥʫʰʢʘ ʫ 

ʦʤʫʪʘ, ʯʪʦʙʳ ʨʝʙʝʥʦʯʝʢ ʨʦʜʠʣʩʷ ʥʦʨʤʘʣʴʥʳʤ ʠ ʩ ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʝʝ ʦʛʨʦʤʥʳʤʠ ʛʣʘʟʘʤʠ, ʠ ʯʪʦʙʳ ʚʩʝ ʫ ʥʝʛʦ ʙʳʣʦ ʥʘ ʤʝʩʪʝ ï 

ʨʫʢʠ ʪʘʤ, ʥʦʛʠ, ʛʦʣʦʚʘè [5]. ʆʙʨʘʟ ɸʣʝʥʫʰʢʠ ʷʚʣʷʝʪʩʷ ʦʪʩʳʣʢʦʡ 

ʢ ʢʘʨʪʠʥʝ ʨʦʩʩʠʡʩʢʦʛʦ ʭʫʜʦʞʥʠʢʘ-ʞʠʚʦʧʠʩʮʘ ɺʠʢʪʦʨʘ 

ɺʘʩʥʝʮʦʚʘ. ɼʘʥʥʘʷ ʢʘʨʪʠʥʘ ʦʪʩʳʣʘʝʪ ʢ ʨʫʩʩʢʦʡ ʥʘʨʦʜʥʦʡ ʩʢʘʟʢʝ 

ʠ ʠʟʦʙʨʘʞʘʝʪ ʜʦʙʨʫʶ ʠ ʧʨʦʩʪʫʶ ʩʠʨʦʪʢʫ ɸʣʝʥʫʰʢʫ, ʢʦʪʦʨʘʷ 

ʞʘʣʫʝʪʩʷ ʥʘ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʤʠʨʘ ʫ ʧʨʫʜʘ ʠ ʞʝʣʘʝʪ ʦʙʨʝʩʪʠ 

ʩʠʣʫ, ʯʪʦʙʳ ʧʨʦʜʦʣʞʘʪʴ ʞʠʪʴ. ʕʪʦʪ ʦʙʨʘʟ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʣʦʚʘʭ 

ʉʘʰʠ ʚ ʮʝʣʷʭ ʫʙʝʞʜʝʥʠʷ ʜʝʚʫʰʢʠ ʩʤʝʣʦ ʧʨʝʦʜʦʣʝʚʘʪʴ 

ʞʠʟʥʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʙʳʪʴ ʛʦʪʦʚʦʡ ʢ ʥʦʚʦʡ ʞʠʟʥʠ. 

3. ɿʥʘʯʝʥʠʝ ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʠ 
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʘʤʦʛʦ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʪʝʢʩʪʘ, ʚʘʞʥʘ ʥʝ 

ʩʪʦʣʴʢʦ ʩʘʤʘ ʮʠʪʘʪʘ, ʩʢʦʣʴʢʦ ʪʦ, ʢʘʢ ʦʥʘ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʠ 

ʢʘʢʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚ ʚʳʨʘʞʝʥʠʠ ʩʤʳʩʣʘ. çʅʦʚʳʡ ʪʝʢʩʪ, 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʮʠʪʘʪʳ (ʷʚʥʳʝ/ʥʝʷʚʥʳʝ), ʘʣʣʶʟʠʠ, 

ʨʝʤʠʥʠʩʮʝʥʮʠʠ, ʞʠʚʝʪ ʙʣʘʛʦʜʘʨʷ ʥʝʢʦʡ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ 

ʩʤʳʩʣʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʩʦʝʜʠʥʝʥʠʷ ʚʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚè [7]. ɼʚʘ ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʳʭ 

ʧʨʠʝʤʘ ï ʮʠʪʠʨʦʚʘʥʠʝ ʠ ʟʘʠʤʩʪʚʦʚʘʥʠʝ ʩʶʞʝʪʘ ï ʠʛʨʘʶʪ ʦʯʝʥʴ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʥʘʨʨʘʪʠʚʘ ʚ 

ʨʦʤʘʥʝ çʇʠʩʴʤʦʚʥʠʢè. 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʳʝ ʧʨʠʝʤʳ ʧʨʠʜʘʶʪ 

ʨʦʤʘʥʫ ʭʫʜʦʞʝʩʪʚʝʥʥʦʩʪʴ ʠ ʫʤʝʥʴʰʘʶʪ ʪʷʞʝʩʪʴ, ʢʦʪʦʨʘʷ 

ʩʚʷʟʘʥʘ ʩ ʪʝʤʦʡ ʪʨʘʚʤʳ. ʉʝʤʝʡʥʘʷ ʪʨʘʚʤʘ, ʪʨʘʚʤʘ ʚʦʡʥʳ ʠ 

ʪʨʘʚʤʘ ʚʟʨʦʩʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʝʨʝʞʠʚʘʶʪ ʉʘʰʘ ʠ ɺʦʣʦʜʷ, 

ʜʝʣʘʶʪ ʘʪʤʦʩʬʝʨʫ ʚʩʝʛʦ ʨʦʤʘʥʘ ʜʝʧʨʝʩʩʠʚʥʦʡ. ɺ ʮʝʣʷʭ 

ʨʘʟʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ çʇʠʩʴʤʦʚʥʠʢʝè ʧʨʠʤʝʥʷʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦ ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʳʭ ʦʪʩʳʣʦʢ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʤʠʬʘʤʠ ʠ ʣʝʛʝʥʜʘʤʠ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ, ʈʠʤʘ ʠ 

ʜʨ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʯʝʨʪ ʧʦʩʪʤʦʜʝʨʥʠʩʪʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ [8]. 

ʀʥʪʝʨʪʝʢʩʪʳ ʤʠʬʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚ ʠ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʧʦʟʚʦʣʷʶʪ ʚʦʧʣʦʪʠʪʴ ʭʘʨʘʢʪʝʨ ʧʦʩʪʤʦʜʝʨʥʠʟʤʘ ʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ çʇʠʩʴʤʦʚʥʠʢʝè. ɺ ʨʦʤʘʥʝ ʥʘʙʣʶʜʘʶʪʩʷ ʤʥʦʛʠʝ 

ʚʨʝʤʝʥʥʳʝ ʣʠʥʠʠ, ʨʝʘʣʴʥʦʝ ʠ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʀʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʚʦʧʣʦʪʠʪʴ ʯʝʨʪʳ ʧʦʩʪʤʦʜʝʨʥʠʟʤʘ ʚ çʇʠʩʴʤʦʚʥʠʢʝè, 

ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʢʣʶʯʝʥʠʷ ʦʙʨʘʟʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʳʯʥʦ ʧʦʷʚʣʷʶʪʩʷ ʚ ʤʠʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʪʦʨʠʷʭ, ʚ ʩʶʞʝʪʳ 

ʛʣʘʚʥʳʭ ʛʝʨʦʝʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʧʦʷʚʣʷʝʪʩʷ ʚ ʤʠʨʝ ʛʝʨʦʝʚ. 

ʇʨʦʠʟʚʝʜʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʫʩʩʢʦʛʦ ʧʠʩʘʪʝʣʷ ʄ. ʇ. 

ʐʠʰʢʠʥʘ çɿʘʧʠʩʢʠ ʃʘʨʠʦʥʦʚʘè, çɺʝʥʝʨʠʥ ɺʦʣʦʩè ʠ 

çʇʠʩʴʤʦʚʥʠʢè ï ʚʩʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʷʨʢʠʤ ʦʙʨʘʟʮʦʤ 

ʧʦʩʪʤʦʜʝʨʥʠʟʤʘ. ʀʥʪʝʨʪʝʢʩʪʫʘʣʴʥʳʝ ʧʨʠʝʤʳ ʚ ʪʚʦʨʯʝʩʪʚʝ 

ʧʠʩʘʪʝʣʷ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʜʣʷ ʚʳʨʘʞʝʥʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʨʘʟʤʳʰʣʝʥʠʡ ʦ ʢʫʣʴʪʫʨʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤʘʭ. 



370 

ʈʦʩʩʠʷ ʧʨʦʩʪʠʨʘʝʪʩʷ ʥʘ ʚʩʶ ɽʚʨʘʟʠʶ ʠ ʦʙʣʘʜʘʝʪ 

ʜʚʦʡʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʝʚʨʦʧʝʡʩʢʦʡ ʠ ʘʟʠʘʪʩʢʦʡ 

ʢʫʣʴʪʫʨ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʚ ʢʦʥʮʝ 

20-ʛʦ ʚʝʢʘ ʚ ʈʦʩʩʠʶ ʭʣʳʥʫʣʘ ʟʘʧʘʜʥʘʷ ʬʠʣʦʩʦʬʠʷ. ʅʝʢʦʪʦʨʳʝ 

ʤʝʩʪʥʳʝ ʧʠʩʘʪʝʣʠ ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʣʠ ʟʘʧʘʜʥʫʶ ʢʫʣʴʪʫʨʫ ʠ 

ʨʘʟʤʳʰʣʷʣʠ ʦ ʙʫʜʫʱʝʡ ʩʫʜʴʙʝ ʩʚʦʝʡ ʩʪʨʘʥʳ, ʠ ʨʫʩʩʢʘʷ 

ʣʠʪʝʨʘʪʫʨʘ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʦʚʳʤʠ ʚʳʟʦʚʘʤʠ. ʄ. ʇ. ʐʠʰʢʠʥ 

ʞʠʣ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʠ ʚ 1995 ʛʦʜʫ ʧʝʨʝʝʭʘʣ ʚ ʐʚʝʡʮʘʨʠʶ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥ ʥʘʭʦʜʠʪʩʷ ʟʘ ʛʨʘʥʠʮʝʡ, ʦʥ ʫʪʚʝʨʞʜʘʝʪ 

ʮʝʥʥʦʩʪʴ ʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʟʫʯʘʝʪ ʜʨʫʛʠʝ 

ʝʚʨʦʧʝʡʩʢʠʝ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʭ ʢʫʣʴʪʫʨʥʳʝ ʢʦʥʥʦʪʘʮʠʠ. ʆʥ 

ʦʪʤʝʯʘʣ: çɺʩʝ ʥʘʧʨʷʞʝʥʠʝ, ʚʩʝ ʠʩʪʦʨʠʠ ð ʚ ʄʦʩʢʚʝ, ʚ ʈʦʩʩʠʠè 

[9]. ʊʘʢʦʝ ʤʥʝʥʠʝ ʚʳʨʘʞʘʝʪʩʷ ʠʤʝʥʥʦ ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʴʶ ʚ 

ʝʛʦ ʪʚʦʨʯʝʩʪʚʝ. ʎʠʪʠʨʦʚʘʥʠʝ ʠ ʚʩʪʘʚʢʘ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʪʝʢʩʪʦʚ ʜʝʣʘʶʪ ʨʦʤʘʥ ʩʦʯʝʪʘʥʠʝʤ ʤʥʦʞʝʩʪʚʘ 

ʢʫʣʴʪʫʨ, ʚ ʯʝʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʡ ʩʪʠʣʴ ʧʠʩʘʪʝʣʷ ʄ. ʇ. 

ʐʠʰʢʠʥʘ. 

ɺ çʇʠʩʴʤʦʚʥʠʢʝè ʉʘʰʘ ʠ ɺʦʣʦʜʷ ʦʩʦʟʥʘʶʪ ʞʠʟʥʝʥʥʫʶ 

ʬʠʣʦʩʦʬʠʶ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʝʨʝʞʠʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʨʘʚʤʳ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʜʘʥʥʦʝ ʧʦʚʝʩʪʚʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʤʳʰʣʝʥʠʷ 

ʄ. ʇ. ʐʠʰʢʠʥʘ ʦ ʧʨʦʙʣʝʤʘʭ ʚʟʨʦʩʣʝʥʠʠ: ççʇʠʩʴʤʦʚʥʠʢè ʦ 

ʚʟʨʦʩʣʝʥʠʠ. ʀ ʜʝʣʦ ʥʝ ʚ ʚʦʟʨʘʩʪʝ. ɺʟʨʦʩʣʝʥʠʝ ï ʚ ʦʪʥʦʰʝʥʠʠ ʢ 

ʩʤʝʨʪʠ, ʩʚʦʝʡ ʠ ʣʶʙʠʤʳʭ ʣʶʜʝʡ. ʀ ʟʜʝʩʴ ʥʝ ʥʫʞʥʦ 

ʧʨʠʜʫʤʳʚʘʪʴ ʛʝʨʦʷʤ ʞʠʟʥʴ ï ʥʫʞʥʦ ʪʦʣʴʢʦ ʥʘʧʦʤʥʠʪʴ 

ʯʠʪʘʶʱʝʤʫ ʦ ʝʛʦ ʞʠʟʥʠ, ʦ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʤ ʦʧʳʪʝ ʥʝʧʦʥʠʤʘʥʠʷ, 

ʩʯʘʩʪʴʷ, ʜʝʪʩʢʦʡ ʣʶʙʚʠ, ʫʭʦʜʘ ʙʣʠʟʢʠʭè [10]. 

ʆʙʩʫʞʜʝʥʠʝ ʬʠʣʦʩʦʬʩʢʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʛʣʘʚʥʳʭ ʯʝʨʪ ʨʫʩʩʢʦʡ ʧʦʩʪʤʦʜʝʨʥʠʩʪʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ. ʉʘʰʘ ʠ 

ɺʦʣʦʜʷ ʧʦʜʯʝʨʢʠʚʘʶʪ ʮʝʥʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʪ ʧʝʨʚʦʛʦ ʜʦ 

ʧʦʩʣʝʜʥʝʛʦ ʧʠʩʴʤʘ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ ʯʘʩʪʦ 

ʩʚʟ̫ʳʚʘʶʪ ʩ ʥʘʨʦʜʥʳʤʠ ʤʠʬʘʤʠ ʠ ʩʢʘʟʢʘʤʠ. ʇʠʩʘʪʝʣʴ 

ʟʘʠʤʩʪʚʫʝʪ ʤʳʩʣʠ ɼʝʤʦʢʨʠʪʘ ʠ ʜʨ., ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʩʚʦʶ ʪʦʯʢʫ 

ʟʨʝʥʠʷ ʙʦʣʝʝ ʫʙʝʜʠʪʝʣʴʥʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʠʣʠʚʘʝʪʩʷ 

ʬʠʣʦʩʦʬʩʢʠʡ ʭʘʨʘʢʪʝʨ ʨʦʤʘʥʘ. 

4. ɿʘʢʣʶʯʝʥʠʝ 

ʉ ʧʦʤʦʱʴʶ ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʳʭ ʧʨʠʝʤʦʚ ʚ ʨʦʤʘʥʝ 

çʇʠʩʴʤʦʚʥʠʢè ʢʣʘʩʩʠʢʘ ʠ ʩʦʚʨʝʤʝʥʥʦʩʪʴ ʩʦʯʝʪʘʶʪʩʷ, 

ʨʝʘʣʴʥʦʩʪʴ ʠ ʚʠʨʪʫʘʣʴʥʦʩʪʴ ʧʝʨʝʩʝʢʘʶʪʩʷ. ɹʝʟʫʩʣʦʚʥʦ, ʪʘʢʠʝ 
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ʪʚʦʨʯʝʩʢʠʝ ʯʝʨʪʳ ʧʠʩʘʪʝʣʷ ʄ. ʇ. ʐʠʰʢʠʥʘ ʫʞʝ ʦʪʨʘʞʘʶʪʩʷ ʚ 

ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ çɺʟʷʪʠʝ ʀʟʤʘʠʣʘè ʠ çɺʝʥʝʨʠʥ ʚʦʣʦʩè. ʆʪ 

ʪʝʢʩʪʘ ʢ ʪʝʢʩʪʫ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʠʝʤʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʟʨʝʣʳʤʠ. ɺ çʇʠʩʴʤʦʚʥʠʢʝè ʧʦʚʝʩʪʚʦʚʘʥʠʝ ʦ 

ʛʣʘʚʥʳʭ ʛʝʨʦʷʭ ʉʘʰʝ ʠ ɺʦʣʦʜʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʴʶ, ʚ ʢʦʪʦʨʦʡ ʩʦʯʝʪʘʶʪʩʷ ʩʢʘʟʢʠ, 

ʢʣʘʩʩʠʯʝʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʬʠʣʦʩʦʬʩʢʠʝ ʮʠʪʘʪʳ ʠ ʪ.ʜ. ɼʘʥʥʳʝ 

ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʳʝ ʧʨʠʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʣʝʯʝʥʠʷ 

ʪʨʘʚʤʠʨʫʶʱʠʭ ʵʤʦʮʠʡ ʯʠʪʘʪʝʣʝʡ, ʢʦʛʜʘ ʦʥʠ ʫʟʥʘʶʪ ʦʙ 

ʠʩʪʦʨʠʷʭ ʛʣʘʚʥʳʭ ʛʝʨʦʝʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʙʫʞʜʝʥʠʷ ʙʦʣʴʰʝ 

ʟʘʜʫʤʳʚʘʪʴʩʷ ʦ ʩʤʳʩʣʝ ʚʟʨʦʩʣʝʥʠʷ ʚ ʞʠʟʥʠ. 
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ɸ.ʅ. ʌʦʤʠʥʳʭ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʌʀʃʆʉʆʌʀʗ ɾʀɿʅʀ 

ɺ ʈʆʄɸʅɽ ʊ. ʋɸʁʃɼɽʈɸ çɼɽʅʔ ɺʆʉʔʄʆʁè 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʚʳʷʚʣʷʝʪʩʷ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘʪʠʢʘ 

ʨʦʤʘʥʘ ʊ. ʋʘʡʣʜʝʨʘ çɼʝʥʴ ʚʦʩʴʤʦʡè ʩ ʧʦʤʦʱʴʶ ʩʨʘʚʥʠʪʝʣʴʥʦ-

ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʥʮʠʧʦʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʧʦʚʝʜʝʥʠʷ 

ʮʝʥʪʨʘʣʴʥʳʭ ʩʝʤʝʡ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ. ɸʚʪʦʨ ʫʜʝʣʷʝʪ ʚʥʠʤʘʥʠʝ 

ʩʧʝʮʠʬʠʢʝ ʠʥʠʮʠʘʮʠʠ ʶʥʳʭ ʠ ʟʨʝʣʳʭ ʛʝʨʦʝʚ ʨʦʤʘʥʘ, ʩʦʧʦʩʪʘʚʣʷʝʪ 

ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʬʠʣʦʩʦʬʠʠ ʵʢʟʠʩʪʝʥʮʠʘʣʠʟʤʘ, 

ʚʦʧʣʦʱʝʥʥʳʝ ʚ ʞʠʟʥʝʥʥʦʤ ʧʫʪʠ ʕʰʣʠ ʠ ʃʘʥʩʠʥʛʦʚ. ɺ ʟʘʚʝʨʰʝʥʠʠ 

ʩʪʘʪʴʠ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʬʠʣʦʩʦʬʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʨʦʤʘʥʘ çɼʝʥʴ ʚʦʩʴʤʦʡè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʤʝʨʠʢʘʥʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XX 

ʚ., ʊ. ʋʘʡʣʜʝʨ, ʵʢʟʠʩʪʝʥʮʠʘʣʠʟʤ, ʧʦʜʣʠʥʥʳʡ ʛʝʨʦʡ, ʠʥʠʮʠʘʮʠʷ. 
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THE PHILOSOPHY OF LIFE  

IN T. WILDER'S NOVEL çTHE EIGHTH DAY è 

 

Abstract. The article reveals the existential problems of T. Wilderôs 

novel ñThe Eighth Dayò through a comparative analysis of the principles of 

existence and behavior of the central families in the work. The author pays 

attention to the specifics of the initiation of young and mature heroes of the 

novel, compares different interpretations of the philosophy of 

existentialism, embodied in the life path of Ashley and Lansing. At the end 

of the article, the universality of the philosophical component of the novel 

ñThe Eighth Dayò is emphasized. 
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ɺ ʪʚʦʨʯʝʩʢʦʤ ʥʘʩʣʝʜʠʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʠʩʘʪʝʣʷ ʊ. 

ʋʘʡʣʜʝʨʘ ʨʦʤʘʥ çɼʝʥʴ ʚʦʩʴʤʦʡè (1967) ʩʯʠʪʘʝʪʩʷ ʠʪʦʛʦʤ 

ʬʠʣʦʩʦʬʩʢʦʡ ʤʳʩʣʠ ʘʚʪʦʨʘ. ʉʪʘʚʷ ʛʝʨʦʝʚ ʧʝʨʝʜ ʚʳʟʦʚʘʤʠ 

ʩʫʜʴʙʳ ʠ ʧʦʛʨʫʞʘʷ ʠʭ ʚ ʧʦʠʩʢʠ ʩʤʳʩʣʘ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, 

ʧʠʩʘʪʝʣʴ ʩʦʟʜʘʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ, 

ʘ ʥʝ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʠʤ ʧʝʨʩʦʥʘʞʝʡ. ɻʣʫʙʦʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʠʨʦʜʳ ʯʝʣʦʚʝʢʘ ʩʪʘʚʠʪ ʵʢʟʠʩʪʝʥʮʠʘʣʠʟʤ ʚ ʮʝʥʪʨ 

ʬʠʣʦʩʦʬʩʢʦʡ ʩʠʩʪʝʤʳ ʊ. ʋʘʡʣʜʝʨʘ.  

çɼʝʥʴ ʚʦʩʴʤʦʡè ʚ ʨʦʩʩʠʡʩʢʦʤ ʣʠʪʝʨʘʪʫʨʦʚʝʜʝʥʠʠ ʥʝ ʨʘʟ 

ʩʪʘʥʦʚʠʣʩʷ ʧʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ. ʅʘ ʦʙʨʘʟ çʘʤʝʨʠʢʘʥʩʢʦʛʦ 

ʛʝʨʦʷè ʦʙʨʘʪʠʣʘ ʚʥʠʤʘʥʠʝ ɽ. ɺ. ɺʘʨʣʘʤʦʚʘ [1]; ʩʝʤʴʶ ʢʘʢ 

ʘʨʭʝʪʠʧ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʣʘ ɽ. ʀ. ʇʳʞʦʚʘ [4]; 

ʠʟʫʯʝʥʠʶ ʤʠʬʦʣʦʛʠʠ ʚ ʥʘʩʣʝʜʠʠ ʘʚʪʦʨʘ ʠ ʬʠʣʦʩʦʬʩʢʦʛʦ 

ʩʠʥʪʝʟʘ ʚ ʝʛʦ ʨʦʤʘʥʝ ʧʦʩʚʷʪʠʣʘ ʨʘʙʦʪʳ ɸ. ʂ. ʅʠʢʫʣʠʥʘ [2; 3]. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʚʳʷʚʠʪʴ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʫʶ 

ʧʨʦʙʣʝʤʘʪʠʢʫ çɼʥʷ ʚʦʩʴʤʦʛʦè ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʝʟ 

ʩʨʘʚʥʠʪʝʣʴʥʦ-ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʚʫʭ ʮʝʥʪʨʘʣʴʥʳʭ 

ʩʝʤʝʡʩʪʚ ʨʦʤʘʥʘ, ʯʪʦ ʥʝ ʚʩʪʨʝʯʘʣʦʩʴ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʘʥʝʝ. 

ʇʦʩʣʝ ʩʫʜʝʙʥʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʧʦ ʜʝʣʫ ɼʞʦʥʘ ʕʰʣʠ ʝʛʦ 

ʞʝʥʘ ɹʝʘʪʘ ʠ ʠʭ ʜʝʪʠ ʦʢʘʟʳʚʘʶʪʩʷ ʚʳʯʝʨʢʥʫʪʳʤʠ ʠʟ ʞʠʟʥʠ 

ʂʦʫʣʪʘʫʥʘ; ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ ʦʪ ʤʝʩʪʥʦʛʦ ʦʙʱʝʩʪʚʘ ʩʫʞʘʝʪ ʢʨʫʛ 

ʦʙʱʝʥʠʷ ʯʣʝʥʦʚ ʩʝʤʴʠ ʠ ʟʘʤʳʢʘʝʪ ʠʭ ʥʘ ʩʘʤʠʭ ʩʝʙʝ, ʨʘʟʨʫʰʘʷ 

ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʝ ʤʝʞʜʫ ʧʦʢʦʣʝʥʠʷʤʠ ʠ ʟʘʩʪʘʚʣʷʷ ʢʘʞʜʦʛʦ ʠʟ 

ʥʠʭ ʦʱʫʱʘʪʴ ʣʠʯʥʦʝ ʦʜʠʥʦʯʝʩʪʚʦ ʚ ʫʩʣʦʚʠʷʭ ʦʙʱʝʛʦ ʛʦʨʷ. ʊʘʢ, 

ɹʝʘʪʘ, ʪʦʩʢʫʷ ʧʦ ʤʫʞʫ, ʠʩʧʳʪʳʚʘʣʘ çʥʝʧʨʠʷʟʥʴ ʢʦ ʚʩʝʤʫ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤʫ ï ʚʦʣʝ ʉʦʬʠ ʢ ʞʠʟʥʠ, ʪʦʩʢʝ ʂʦʥʩʪʘʥʩ ʧʦ 

ʰʢʦʣʴʥʳʤ ʧʦʜʨʫʞʢʘʤè [5, ʩ. 244], ʯʪʦ ʫʛʘʜʳʚʘʣʦʩʴ ʝʝ ʜʦʯʝʨʷʤʠ 

ʠ çʟʘʪʨʫʜʥʷʣʦ ʠʤ ʜʘʞʝ ʦʙʱʝʥʠʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤè [5, ʩ. 245]. 

ʆʜʠʥʦʯʝʩʪʚʦ ʠʩʧʳʪʳʚʘʝʪ ʠ ʠʭ ʩʪʘʨʰʠʡ ʩʳʥ ʈʦʜʞʝʨ, ʢʦʪʦʨʳʡ, 

ʫʝʭʘʚ ʥʘ ʟʘʨʘʙʦʪʢʠ ʚ ʏʠʢʘʛʦ, ʜʦʙʨʦʚʦʣʴʥʦ ʦʪʢʘʟʘʣʩʷ ʦʪ 

ʧʦʜʜʝʨʞʢʠ ʨʦʜʥʳʭ. ʆʩʣʘʙʣʝʥʠʝ ʩʝʤʝʡʥʳʭ ʫʟ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʦʪʨʳʚʦʤ ʦʪ ʧʨʠʚʳʯʥʦʛʦ ʢʨʫʛʘ ʦʙʱʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʫʛʣʫʙʣʝʥʠʶ 

ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʬʣʠʢʪʦʚ ʢʘʞʜʦʛʦ ʯʣʝʥʘ ʩʝʤʴʠ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʠ 

ʧʦʠʩʢʫ ʠʤʠ ʥʦʚʦʡ ʞʠʟʥʝʥʥʦʡ ʦʧʦʨʳ. ɺʩʝ ʦʥʠ ʙʨʦʜʷʪ ʧʦ 
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ʣʘʙʠʨʠʥʪʘʤ ʩʫʜʝʙ, ʧʦʜʦʙʥʳʭ ʙʦʨʭʝʩʦʚʩʢʠʤ [6], ʯʪʦʙʳ ʨʝʰʠʪʴ, 

ʠʥʦʛʜʘ ʚ ʵʢʩʪʨʝʤʘʣʴʥʦ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʢʘʢ ʞʠʪʴ ʜʘʣʴʰʝ. ʕʪʠ 

ʩʠʪʫʘʮʠʠ ʦʪʯʫʞʜʝʥʥʦʩʪʠ ʦʙʥʘʞʘʶʪ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʫʶ 

ʧʨʦʙʣʝʤʘʪʠʢʫ çɼʥʷ ʚʦʩʴʤʦʛʦè. 

ʆʙʨʘʟ ɹʝʘʪʳ ʕʰʣʠ ʧʨʦʪʠʚʦʨʝʯʠʚ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʘ 

ʭʦʨʦʰʘʷ ʭʦʟʷʡʢʘ ʠ ʣʶʙʷʱʘʷ ʤʘʪʴ, ʝʝ ʧʘʩʩʠʚʥʦʩʪʴ ʦʙʲʷʩʥʷʝʪʩʷ 

ʛʦʨʝʤ, ʚʳʟʳʚʘʶʱʠʤ ʩʦʯʫʚʩʪʚʠʝ ʯʠʪʘʪʝʣʷ; ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʦʩʪʘʣʴʥʳʝ ʯʣʝʥʳ ʩʝʤʴʠ, ʧʝʨʝʞʠʚʘʷ ʪʝ ʞʝ ʯʫʚʩʪʚʘ, ʚ ʩʠʪʫʘʮʠʠ 

ʧʦʩʪʦʷʥʥʦ ʥʘʚʠʩʘʶʱʝʡ ʥʘʜ ʩʝʤʝʡʩʪʚʦʤ ʫʛʨʦʟʳ ʥʠʱʝʪʳ ʥʝ 

ʧʦʚʪʦʨʠʣʠ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʤʘʪʝʨʠ. ʆʙʨʘʟ ʛʝʨʦʠʥʠ 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʪʩʷ ʬʠʛʫʨʝ ʝʝ ʩʨʝʜʥʝʡ ʜʦʯʝʨʠ. ʇʦʥʠʤʘʷ 

ʛʫʙʠʪʝʣʴʥʦʩʪʴ ʜʦʙʨʦʚʦʣʴʥʦʡ ʠʟʦʣʷʮʠʠ ɹʝʘʪʳ, ʉʦʬʠ ʕʰʣʠ ʚ 

ʯʝʪʳʨʥʘʜʮʘʪʠʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʬʫʥʢʮʠʶ ʤʘʪʝʨʠ 

ʩʝʤʝʡʩʪʚʘ. ɼʝʚʫʰʢʘ ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʤʝʯʪʳ, ʯʪʦʙʳ ʧʨʦʢʦʨʤʠʪʴ 

ʩʝʤʴʶ. ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʝʡ ʦʩʪʘʣʴʥʳʝ ʕʰʣʠ ʩʤʦʛʣʠ 

ʩʘʤʦʨʝʘʣʠʟʦʚʘʪʴʩʷ. ʉʦʬʠ ʧʨʦʷʚʠʣʘ ʢʘʯʝʩʪʚʘ ʧʦʜʣʠʥʥʦʛʦ 

ʯʝʣʦʚʝʢʘ ʵʢʟʠʩʪʝʥʮʠʘʣʠʟʤʘ, ʥʦ ʚ ʝʝ ʦʙʨʘʟʝ ʩʪʦʣʢʥʫʣʠʩʴ 

ʠʧʦʩʪʘʩʠ ʛʝʨʦʷ ʠ ʞʝʨʪʚʳ; ʚʳʥʫʞʜʝʥʥʦʝ ʨʘʥʥʝʝ ʚʟʨʦʩʣʝʥʠʝ ʩʦ 

ʚʨʝʤʝʥʝʤ ʩʣʦʤʠʣʦ ʝʝ. ʉʦʬʠ ʧʨʠʰʣʦʩʴ ʨʘʩʧʣʘʪʠʪʴʩʷ ʩʚʦʠʤ 

ʟʜʦʨʦʚʴʝʤ ʟʘ ʧʦʙʝʛ ɹʝʘʪʳ ʠ ʈʦʜʞʝʨʘ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʩʝʤʴʶ: çéʚ ʢʘʞʜʦʤ ʟʜʦʨʦʚʦʤ, ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʤ ʩʝʤʝʡʩʪʚʝ ʢʪʦ-

ʪʦ ʦʜʠʥ ʨʘʩʧʣʘʯʠʚʘʝʪʩʷ ʟʘ ʚʩʝʭè [5, ʩ. 578]. ʇʝʯʘʣʴʥʘʷ ʩʫʜʴʙʘ 

ʉʦʬʠ ʧʦʟʚʦʣʷʝʪ ʚʟʛʣʷʥʫʪʴ ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʙʦʣʝʝ 

ʫʩʧʝʰʥʳʭ ʯʣʝʥʦʚ ʩʝʤʴʠ ʧʦʜ ʜʨʫʛʠʤ ʫʛʣʦʤ. 

ʇʝʨʚʝʥʝʮ ʩʝʤʝʡʩʪʚʘ, ʈʦʜʞʝʨ ʕʰʣʠ, ʧʨʝʜʩʪʘʝʪ ʧʝʨʝʜ ʥʘʤʠ 

ʜʝʷʪʝʣʴʥʳʤ ʧʨʘʚʜʦʠʩʢʘʪʝʣʝʤ. ɽʛʦ ʚʟʨʦʩʣʝʥʠʝ ʩʦʧʦʩʪʘʚʠʤʦ ʩ 

ʦʙʨʷʜʦʤ ʠʥʠʮʠʘʮʠʠ: ʪʷʞʝʣʳʡ ʪʨʫʜ, ʥʨʘʚʩʪʚʝʥʥʦʝ ʚʦʩʧʠʪʘʥʠʝ, 

ʥʝʠʩʩʷʢʘʝʤʳʡ ʦʧʪʠʤʠʟʤ ʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝ ʬʦʨʤʠʨʫʶʪ ʝʛʦ 

ʣʠʯʥʦʩʪʴ. ɺ ʧʦʛʨʘʥʠʯʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʩʳʥ ɼʞʦʥʘ ʠ 

ɹʝʘʪʳ ʜʝʣʘʝʪ ʰʘʛʠ ʢ ʧʦʥʠʤʘʥʠʶ ʤʠʨʦʫʩʪʨʦʡʩʪʚʘ. ʈʦʜʞʝʨ 

ʫʚʝʨʝʥ ʚ ʥʘʩʪʫʧʣʝʥʠʠ ɼʥʷ ʚʦʩʴʤʦʛʦ, ʙʦʣʝʝ ʪʦʛʦ, ʦʥ ʩʘʤ 

ʧʨʠʙʣʠʞʝʥ ʢ ʠʜʝʘʣʫ ʏʝʣʦʚʝʢʘ ʥʦʚʦʡ ʵʧʦʭʠ. ʅʦ ʪʘʢʦʚʳʤ ʦʥ ʚʩʝ 

ʞʝ ʥʝ ʷʚʣʷʝʪʩʷ: ʫʝʭʘʚ ʠʟ ʜʦʤʘ, ʦʥ ʥʝʦʩʦʟʥʘʥʥʦ ʧʦʜʪʦʣʢʥʫʣ 

ʤʣʘʜʰʫʶ ʩʝʩʪʨʫ ʢ ʞʝʨʪʚʝ; ʧʦʥʠʤʘʥʠʝ ʵʪʦʛʦ ʧʨʠʰʣʦ ʢ ʥʝʤʫ 

ʣʠʰʴ ʩʧʫʩʪʷ ʛʦʜʳ, ʢʦʛʜʘ ʧʦʤʦʯʴ ʉʦʬʠ ʙʳʣʦ ʫʞʝ ʥʝʚʦʟʤʦʞʥʦ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʈʦʜʞʝʨ ʝʜʠʥʩʪʚʝʥʥʳʡ, ʢʪʦ ʫʟʥʘʝʪ ʠʩʪʠʥʥʫʶ 

ʠʩʪʦʨʠʶ ʞʠʟʥʠ ʩʚʦʝʛʦ ʦʪʮʘ ʠ ʝʛʦ ʧʦʙʝʛʘ. ɺ ʩʶʞʝʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʦʤʘʥʘ ʠʤʝʥʥʦ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʬʦʢʘʣʴʥʳʤ 
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ʧʝʨʩʦʥʘʞʝʤ ʧʨʠ ʠʟʣʦʞʝʥʠʠ ʘʚʪʦʨʩʢʦʡ ʠʜʝʠ ʦ ʢʦʩʤʠʯʝʩʢʦʡ 

ʩʚʷʟʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʫʜʝʙ ʥʘ ʛʦʙʝʣʝʥʝ ʚʩʝʣʝʥʥʦʡ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ ʏʝʣʦʚʝʢʦʤ ɼʥʷ ʚʦʩʴʤʦʛʦ ʈʦʜʞʝʨ ʕʰʣʠ ʥʝ ʩʪʘʥʦʚʠʪʩʷ, 

ʝʛʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʜʣʠʥʥʳʤ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʳʤ ʛʝʨʦʝʤ 

ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ɻʣʘʚʘ ʩʝʤʴʠ, ɼʞʦʥ ɹʘʨʨʠʥʛʪʦʥ ʕʰʣʠ, ʩʚʦʡ ʧʫʪʴ 

ʩʪʘʥʦʚʣʝʥʠʷ ʥʘʯʠʥʘʝʪ ʣʠʰʴ ʧʦʩʣʝ ʧʦʙʝʛʘ ʠʟ-ʧʦʜ ʩʪʨʘʞʠ. 

ʊʦʪʘʣʴʥʦʝ ʦʜʠʥʦʯʝʩʪʚʦ ʥʘ ʯʫʞʦʡ ʟʝʤʣʝ ʠ ʛʥʝʪ ʥʝʩʧʨʘʚʝʜʣʠʚʦʛʦ 

ʦʙʚʠʥʝʥʠʷ ʧʨʠʚʦʜʷʪ ʝʛʦ ʢ ʨʘʟʤʳʰʣʝʥʠʷʤ ʦ ʩʤʳʩʣʝ ʞʠʟʥʠ. ʆʥ ʩ 

ʙʦʣʴʰʠʤ ʦʧʦʟʜʘʥʠʝʤ ʧʨʦʭʦʜʠʪ ʪʫ ʠʥʠʮʠʘʮʠʶ, ʢʦʪʦʨʫʶ ʫʞʝ 

ʧʨʦʰʣʠ ʝʛʦ ʜʝʪʠ: çéʚʩʝ ʦʥʠ ʚʟʨʦʩʣʝʣʠ ʤʝʜʣʝʥʥʦ <é>, ʥʦ 

ʤʝʜʣʝʥʥʝʝ ʚʩʝʭ ʚʟʨʦʩʣʝʣ ʠʭ ʦʪʝʮè [5, ʩ. 330]. ɺ ʫʩʣʦʚʠʠ 

ʦʪʜʘʣʝʥʠʷ ʦʪ ʨʦʜʥʳʭ ɼʞʦʥ ʕʰʣʠ ʠʱʝʪ ʥʦʚʳʡ ʩʤʳʩʣ ʞʠʟʥʠ ʠ 

ʠʥʪʫʠʪʠʚʥʦ ʦʙʨʝʪʘʝʪ ʝʛʦ ʚ ʚʝʨʝ. ʇʨʝʜʧʦʩʳʣʢʘʤʠ ʵʪʦʛʦ ʚ ʨʦʤʘʥʝ 

ʷʚʣʷʶʪʩʷ ʩʨʘʚʥʝʥʠʝ ʝʛʦ ʚʥʝʰʥʦʩʪʠ ʩ ʦʙʣʠʢʦʤ ʘʧʦʩʪʦʣʘ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʚʚʝʨʭ (ʧʦʜʥʠʤʘʣʩʷ ʚʩʝ ʚʳʰʝ ʠ 

ʚʳʰʝ ʥʘ ʨʘʟʨʘʙʦʪʢʘʭ), ʞʝʨʪʚʝʥʥʘʷ ʧʦʤʦʱʴ ʥʫʞʜʘʶʱʠʤʩʷ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʚʫʭ ʮʝʨʢʚʝʡ, ʘ ʪʘʢʞʝ ʩʢʨʳʪʘʷ ʚ ʝʛʦ ʦʙʨʘʟʝ 

ʘʣʣʶʟʠʷ ʥʘ ʍʨʠʩʪʘ. ɽʩʣʠ ʈʦʜʞʝʨʘ ʤʳ ʚʠʜʠʤ ʘʜʝʧʪʦʤ 

ʘʪʝʠʩʪʠʯʝʩʢʦʛʦ ʵʢʟʠʩʪʝʥʮʠʘʣʠʟʤʘ, ʪʦ ʝʛʦ ʦʪʝʮ ï ʘʜʝʧʪ 

ʨʝʣʠʛʠʦʟʥʦʛʦ, ʧʨʠ ʵʪʦʤ ʚʝʨʘ ɼʞʦʥʘ ʥʝ ʢʦʥʬʝʩʩʠʦʥʘʣʴʥʘʷ. 

ʆʙʨʘʟ ʛʣʘʚʳ ʩʝʤʝʡʩʪʚʘ ʦʪʨʘʞʘʝʪ ʘʚʪʦʨʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ 

ʵʢʟʠʩʪʝʥʮʠʘʣʠʟʤʘ. 

ʉʚʦʝ ʩʯʘʩʪʴʝ ʨʦʜ ʕʰʣʠ ʥʘʭʦʜʠʪ ʚ ʧʦʩʪʦʷʥʥʦʤ ʪʨʫʜʝ. ɺ 

ʪʨʘʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠʤʝʥʥʦ ʪʨʫʜʦʣʶʙʠʝ ʠ ʫʧʦʨʩʪʚʦ 

ʧʦʟʚʦʣʠʣʦ ʚʩʝʤ ʠʤ ʥʝ ʪʦʣʴʢʦ ʥʘʡʪʠ ʩʚʦʝ ʧʨʠʟʚʘʥʠʝ, ʥʦ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʩʚʦʝ ʤʝʩʪʦ ʥʘ ʛʦʙʝʣʝʥʝ ʚʩʝʣʝʥʥʦʡ. ʊʘʢ, ʜʘʞʝ ɹʝʘʪʘ, 

ʩʤʠʨʠʚʰʠʩʴ ʩ ʧʦʪʝʨʝʡ, ʥʘ ʩʢʣʦʥʝ ʣʝʪ ʦʙʨʝʣʘ ʩʤʳʩʣ ʞʠʟʥʠ ʚ 

ʨʦʣʠ ʙʘʙʫʰʢʠ ʠ ʦʪʢʨʳʣʘ ʥʦʚʳʡ ʧʘʥʩʠʦʥ. ʂʘʞʜʳʡ ʯʣʝʥ ʩʝʤʴʠ 

ʩʘʤ ʦʧʨʝʜʝʣʠʣ, ʯʪʦ ʜʣʷ ʥʝʛʦ ʩʯʘʩʪʴʝ, ʥʦ ʚʩʝ ʦʥʠ ʧʨʠʭʦʜʠʣʠ ʢ 

ʥʝʤʫ ʯʝʨʝʟ ʩʘʤʦʦʪʚʝʨʞʝʥʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʠ ʜʫʭʦʚʥʳʡ ʪʨʫʜ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʪʨʘʛʝʜʠʠ ʚ ʮʝʣʴʥʦʪʢʘʥʦʤ ʛʦʙʝʣʝʥʝ ʊ. 

ʋʘʡʣʜʝʨʘ ʦʢʘʟʳʚʘʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤʠ. ʊʷʞʝʣʳʝ ʠʩʧʳʪʘʥʠʷ, 

ʚʳʧʘʚʰʠʝ ʥʘ ʜʦʣʶ ʩʝʤʴʠ ʧʦ ʚʦʣʝ ʨʦʢʘ, ʧʨʠʚʝʣʠ ʜʝʪʝʡ ʕʰʣʠ ʢ 

ʜʫʭʦʚʥʦʡ ʵʚʦʣʶʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʦʙʫʜʠʣʘ ʠʭ ʩʢʨʳʪʳʝ ʪʘʣʘʥʪʳ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʘ ʥʘ ʩʪʘʥʦʚʣʝʥʠʝ ʧʝʨʩʦʥʘʞʝʡ. ɺ 

ʨʘʟʛʦʚʦʨʝ ʩ ʃʠʣʠ, ʪʦʞʝ ʜʦʙʠʚʰʝʡʩʷ ʫʩʧʝʭʘ ʚ ʞʠʟʥʠ, ʝʝ ʩʪʘʨʰʠʡ 

ʙʨʘʪ ʦʪʥʶʜʴ ʥʝ ʩʣʫʯʘʡʥʦ ʦʙʝʱʘʝʪ ʟʘʙʦʪʠʪʴʩʷ ʦ ʩʝʤʴʝ: 
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çʇʦʩʪʘʨʘʶʩʴ, ʯʪʦʙʳ ʚʳʞʠʣʠ ʚʩʝ ʕʰʣʠè [5, ʩ. 457]. ʍʦʪʷ ʜʠʪʷ 

ɼʥʷ ʚʦʩʴʤʦʛʦ ʚ ʨʦʤʘʥʝ ʥʝ ʧʦʷʚʣʷʝʪʩʷ, ʈʦʜʞʝʨ ʯʫʚʩʪʚʫʝʪ ʩʝʙʷ 

ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʝʛʦ ʧʦʷʚʣʝʥʠʝ ʚ ʙʫʜʫʱʝʤ, ʠ ʥʘ ɻʝʨʢʦʤʝʨʦʚʦʤ 

ʭʦʣʤʝ ʝʛʦ ʦʱʫʱʝʥʠʝ ʩʦʧʨʠʯʘʩʪʥʦʩʪʠ ʏʝʣʦʚʝʢʫ ɹʫʜʫʱʝʛʦ 

ʥʘʭʦʜʠʪ ʦʙʲʷʩʥʝʥʠʝ ʚ ʨʘʟʛʦʚʦʨʝ ʩ ɼʴʷʢʦʥʦʤ ʢʦʚʝʥʘʥʪʦʨʦʚ. 

ɼʦʩʪʦʡʥʦʝ ʧʨʝʦʜʦʣʝʥʠʝ ʩʝʤʴʝʡ ʕʰʣʠ ʚʩʝʭ ʞʠʟʥʝʥʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʦʚʳʤ ʤʝʩʩʠʝʡ ʤʦʞʝʪ 

ʩʪʘʪʴ ʧʦʪʦʤʦʢ ʠʭ ʨʦʜʘ. 

ʂʨʠʚʳʤ ʟʝʨʢʘʣʦʤ ʧʝʨʚʦʡ ʩʝʤʴʠ ʧʨʝʜʩʪʘʶʪ ʧʝʨʝʜ ʥʘʤʠ 

ʃʘʥʩʠʥʛʠ. ɹʨʝʢʝʥʨʠʜʞ ʃʘʥʩʠʥʛ ʠʟʦ ʚʩʝʭ ʩʠʣ ʫʙʝʞʜʘʣ 

ʢʦʫʣʪʘʫʥʮʝʚ ʚ ʩʚʦʝʤ ʩʝʤʝʡʥʦʤ ʩʯʘʩʪʴʝ, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʙʳʣ 

ʜʦʤʘʰʥʠʤ ʜʝʩʧʦʪʦʤ. ʇʦʚʝʜʝʥʠʝ ʦʪʮʘ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʣʦ ʥʘ 

ʝʛʦ ʩʪʘʨʰʝʛʦ ʩʳʥʘ. ɹʨʝʢʝʥʨʠʜʞ ʧʦʩʪʦʷʥʥʦ ʪʨʝʪʠʨʦʚʘʣ 

ɼʞʦʨʜʞʘ, ʯʪʦ ʚʟʨʘʩʪʠʣʦ ʚ ʨʝʙʝʥʢʝ ʥʝʥʘʚʠʩʪʴ ʢ ʛʣʘʚʝ ʜʦʤʘ, ʷʨʯʝ 

ʚʩʝʛʦ ʧʨʦʷʚʠʚʰʫʶʩʷ ʚ ʧʝʨʠʦʜ ʦʪʨʦʯʝʩʪʚʘ. ɺʥʫʪʨʝʥʥʝʝ 

ʦʜʠʥʦʯʝʩʪʚʦ, ʥʝʧʦʥʠʤʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʦʪʮʘ ʠ ʦʙʠʜʘ ʥʘ ʥʝʛʦ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʟʘ ʤʘʪʴ, ʦʪʨʘʚʣʷʣʠ ʩʦʟʥʘʥʠʝ ʪʘʣʘʥʪʣʠʚʦʛʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʶʥʦʰʠ, ʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ɼʞʦʨʜʞ ʉʠʤʩ 

ʃʘʥʩʠʥʛ ʤʝʥʷʣʩʷ ʥʝ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ. ʅʝ ʩʣʫʯʘʡʥʦ ʩʦ 

ʚʨʝʤʝʥʝʤ ʚ ʝʛʦ ʧʨʠʚʳʯʢʘʭ ʠ ʚʥʝʰʥʦʩʪʠ (çʣʠʮʦʤ ʧʦʭʦʞ ʥʘ 

ʨʘʟʦʟʣʝʥʥʫʶ ʨʳʩʴè [5, ʩ. 501]) ʚʩʝ ʙʦʣʴʰʝ ʧʨʦʩʪʫʧʘʝʪ ʯʪʦ-ʪʦ 

ʧʝʨʚʦʙʳʪʥʦ-ʟʚʝʨʠʥʦʝ. ʋʩʣʳʰʘʚ ʧʨʠʪʯʫ ʦ ʣʴʚʘʭ, ʶʥʦʰʘ ʧʦ-

ʩʚʦʝʤʫ ʧʦʥʷʣ ʩʫʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ ʧʦʧʳʪʘʣʩʷ ʫʙʠʪʴ ʦʪʮʘ-

ʪʠʨʘʥʘ, ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ ʦʪ çʣʴʚʘè ʙʣʠʟʢʠʭ ʣʶʜʝʡ. 

ʅʘ ʧʨʠʤʝʨʝ ʩʳʥʘ ʃʘʥʩʠʥʛʘ ʷʨʯʝ ʚʩʝʛʦ ʨʘʩʢʨʳʚʘʝʪʩʷ 

ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʘʷ ʪʝʤʘ ʩʚʦʙʦʜʳ ʚʳʙʦʨʘ. ʇʣʘʥ ʫʙʠʡʩʪʚʘ ʯʝʪʢʦ 

ʧʨʦʜʫʤʘʥ, ɼʞʦʨʜʞ ʩʦʚʝʨʰʠʣ ʧʨʝʩʪʫʧʣʝʥʠʝ ʦʩʦʟʥʘʥʥʦ. ɺ 

ʧʠʩʴʤʝ ʌʝʣʠʩʠʪʵ ʢ ʥʝʤʫ ʤʳ ʥʘʭʦʜʠʤ: çéʪʳ, ʙʳʪʴ ʤʦʞʝʪ, 

ʧʦʟʚʦʣʠʣ ʢʘʢʦʡ-ʪʦ ʥʝʣʝʧʦʡ ʬʘʥʪʘʟʠʠ <é> ʦʪʙʨʦʩʠʪʴ ʪʝʙʷ 

ʥʘʟʘʜ, ʚ ɼʝʥʴ ʐʝʩʪʦʡ ʠʣʠ ʝʱʝ ʜʘʣʴʰʝè [5, ʩ. 564]. ʇʦʜʦʙʥʦ 

ʈʦʜʞʝʨʫ ʕʰʣʠ, ɼʞʦʨʜʞ ʠʤʝʣ ʚʩʝ ʟʘʜʘʪʢʠ, ʯʪʦʙʳ ʩʪʘʪʴ 

ʧʦʜʣʠʥʥʳʤ ʯʝʣʦʚʝʢʦʤ, ʥʦ ʚʤʝʩʪʦ ʵʪʦʛʦ ʦʥ ʦʪʜʘʣʩʷ ʯʫʚʩʪʚʫ 

ʛʥʝʚʘ. ɽʛʦ ʤʦʱʥʘʷ ʞʠʟʥʝʥʥʘʷ ʵʥʝʨʛʠʷ ʩ ʜʝʪʩʪʚʘ ʙʳʣʘ 

ʥʘʧʨʘʚʣʝʥʘ ʚ ʣʦʞʥʦʝ ʨʫʩʣʦ, ʥʘʯʠʥʘʷ ʩ ʩʦʟʜʘʥʠʷ ʙʘʥʜʳ 

ʭʫʣʠʛʘʥʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʫʙʠʡʩʪʚʦʤ ʩʚʦʝʛʦ ʦʪʮʘ. ɾʝʣʘʷ 

ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʏʝʣʦʚʝʢʫ ɼʥʷ ʚʦʩʴʤʦʛʦ, ʦʥ ʦʪʜʘʣʠʣʩʷ ʦʪ ʥʝʛʦ. 

ʀʜʝʡʥʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʦʢʦʥʯʘʥʠʷ ʧʫʪʝʡ 

ɹʨʝʢʝʥʨʠʜʞʘ ʃʘʥʩʠʥʛʘ ʠ ɼʞʦʥʘ ʕʰʣʠ, ʨʷʜʦʤ ʩ ʢʦʪʦʨʳʤʠ 
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ʚʩʝʛʜʘ ʙʳʣʘ ʪʝʥʴ ʩʤʝʨʪʠ. ʍʦʟʷʠʥ çʉʝʥʪ-ʂʠʪʪʠʩè ʜʦʣʛʦ ʙʦʣʝʣ, 

ʥʦ ʚ ʪʦʪ ʜʝʥʴ, ʢʦʛʜʘ ʦʥ ʚʩʪʫʧʠʣ ʥʘ ʧʫʪʴ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʞʠʟʥʠ 

ʠ ʧʨʝʜʧʨʠʥʷʣ ʧʦʧʳʪʢʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʩʚʦʶ ʩʝʤʴʶ ʧʦ-ʥʦʚʦʤʫ, 

ʙʳʣ ʟʘʩʪʨʝʣʝʥ. ɼʞʦʥ ʕʰʣʠ çʫʤʠʨʘʣè ʚ ʨʦʤʘʥʝ ʪʨʠʞʜʳ ï ʢʦʛʜʘ 

ʧʦʣʫʯʠʣ ʩʤʝʨʪʥʳʡ ʧʨʠʛʦʚʦʨ, ʢʦʛʜʘ ʠʥʩʮʝʥʠʨʦʚʘʣ ʩʚʦʶ ʩʤʝʨʪʴ 

ʠ, ʥʘʢʦʥʝʮ, ʢʦʛʜʘ ʩʪʘʣ ʞʝʨʪʚʦʡ ʢʦʨʘʙʣʝʢʨʫʰʝʥʠʷ. ʅʦ 

ʞʠʟʥʝʥʥʳʝ ʧʫʪʠ ʦʪʮʦʚ ʩʝʤʝʡʩʪʚ, ʢʘʢ ʠ ʠʭ ʦʪʥʦʰʝʥʠʝ ʢ ʩʤʝʨʪʠ, 

ʙʳʣʠ ʨʘʟʣʠʯʥʳ. ɹʨʝʢʝʥʨʠʜʞ ʙʦʠʪʩʷ ʫʤʝʨʝʪʴ, ʧʦʵʪʦʤʫ, ʯʪʦʙʳ 

ʬʠʥʘʣ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʝ ʦʱʫʱʘʣʩʷ ʪʘʢʠʤ ʪʨʘʛʠʯʝʩʢʠʤ, ʦʥ 

ʧʨʠʫʢʨʘʰʠʚʘʝʪ ʠʪʦʛʠ ʞʠʟʥʠ ʠ ʫʩʪʨʘʠʚʘʝʪ ʞʝʥʝ ʠʩʪʝʨʠʯʥʳʝ 

ʩʮʝʥʳ. ʃʘʥʩʠʥʛ ʥʝ ʠʩʢʘʣ ʩʤʳʩʣʘ ʙʳʪʠʷ, ʘ ʧʫʣʷ ʥʝ ʜʘʣʘ ʝʤʫ 

ʧʨʠʡʪʠ ʢ ʧʦʜʣʠʥʥʦʤʫ ʨʘʩʢʘʷʥʠʶ. ɼʞʦʥ ʕʰʣʠ ʞʝ ʚʦʩʧʨʠʥʠʤʘʣ 

ʛʨʷʜʫʱʫʶ ʩʤʝʨʪʴ ʭʣʘʜʥʦʢʨʦʚʥʦ, ʢʘʢ ʦʯʝʨʝʜʥʦʝ ʷʚʣʝʥʠʝ ʞʠʟʥʠ; 

ʯʝʨʝʜʘ ʚʳʙʦʨʦʚ ʥʘ ʝʛʦ ʧʫʪʠ ʧʦʟʚʦʣʠʣʘ ʧʨʦʷʚʠʪʴʩʷ ʝʛʦ 

ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʦʡ ʩʫʱʥʦʩʪʠ. ʇʦ ʊ. ʋʘʡʣʜʝʨʫ, ʢʘʞʜʦʜʥʝʚʥʳʡ 

ʪʨʫʜ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʠ ʧʦʩʪʫʧʢʠ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʤʠʨʠʪʴʩʷ ʩ ʘʙʩʫʨʜʥʦʩʪʴʶ ʤʠʨʘ, ʦʙʨʝʩʪʠ ʩʤʳʩʣ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʜʘʞʝ ʙʳʪʴ ʛʦʪʦʚʳʤ ʢ ʝʛʦ ʚʥʝʟʘʧʥʦʤʫ ʢʦʥʮʫ. 

ɺʦ ʚʨʝʤʝʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʧʘʜʘ, ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʧʝʨʝʤʝʥ ʚ ɸʤʝʨʠʢʝ ʊ. ʋʘʡʣʜʝʨ ʧʨʝʜʣʘʛʘʝʪ 

ʯʠʪʘʪʝʣʶ ʦʧʪʠʤʠʩʪʠʯʥʫʶ ʪʝʦʨʠʶ ʦ ʥʘʩʪʫʧʣʝʥʠʠ ʥʘ ɿʝʤʣʝ ɼʥʷ 

ʚʦʩʴʤʦʛʦ, ʠ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʷʚʣʝʥʠʠ ʧʝʨʚʦʛʦ ʜʠʪʷ ʵʪʦʡ 

ʵʧʦʭʠ ʘʚʪʦʨ ʦʪʚʦʜʠʪ ʠʤʝʥʥʦ ʥʦʚʦʤʫ ʢʦʥʪʠʥʝʥʪʫ. ʄʠʨ 

ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʤʝʜʣʝʥʥʦ, ʥʦ ʯʝʨʝʟ ʨʘʟʚʝʨʥʫʪʳʝ ʚʦ ʚʨʝʤʝʥʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʦʨʪʨʝʪʳ ʜʚʫʭ ʩʝʤʝʡ ʧʠʩʘʪʝʣʴ ʧʨʝʜʣʘʛʘʝʪ 

ʩʦʚʨʝʤʝʥʥʠʢʘʤ ʚʘʨʠʘʥʪʳ ʦʩʤʳʩʣʝʥʠʷ ʞʠʟʥʠ. ɻʝʨʦʠ ʝʛʦ ʨʦʤʘʥʘ 

ʧʦʛʨʫʞʝʥʳ ʚ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʳʝ ʧʦʠʩʢʠ ʩʚʦʝʛʦ ʤʝʩʪʘ ʚ ʤʠʨʝ, 

ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʠʟʙʠʨʘʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʧʫʪʴ ʢ ʠʩʪʠʥʝ, ʧʨʠ ʵʪʦʤ 

ʠʭ ʞʠʟʥʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʠ ʚʥʫʪʨʝʥʥʷʷ ʵʚʦʣʶʮʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʠʥʠʮʠʘʮʠʠ ʧʝʨʩʦʥʘʞʝʡ, ʠʭ ʜʫʭʦʚʥʦʤʫ ʩʦʟʨʝʚʘʥʠʶ. ʇʦ ʊ. 

ʋʘʡʣʜʝʨʫ, ʚ ʪʨʫʜʥʦʡ ʩʠʪʫʘʮʠʠ ʚʩʝʛʜʘ ʝʩʪʴ ʚʳʙʦʨ ʤʝʞʜʫ 

ʙʦʨʴʙʦʡ ʠ ʙʝʟʜʝʡʩʪʚʠʝʤ. ɻʝʨʦʠ, ʚʳʙʨʘʚʰʠʝ ʪʨʫʜʦʚʦʡ ʧʫʪʴ, ʩʘʤʠ 

ʥʘʦʱʫʧʴ ʪʢʫʪ ʠʩʪʦʨʠʶ ʩʚʦʝʛʦ ʨʦʜʘ ʥʘ ʛʦʙʝʣʝʥʝ ʚʩʝʣʝʥʥʦʡ ʠ 

ʦʩʪʘʚʣʷʶʪ ʧʨʘʚʦ ʣʶʙʦʚʘʪʴʩʷ ʧʦʣʫʯʘʶʱʠʤʩʷ ʫʟʦʨʦʤ ʏʝʣʦʚʝʢʫ 

ɼʥʷ ʚʦʩʴʤʦʛʦ. ʊ. ʋʘʡʣʜʝʨ ʦʩʪʘʚʣʷʝʪ ʤʝʩʪʦ ʜʣʷ ʧʦʣʝʤʠʢʠ ʚ 

ʬʠʥʘʣʝ ʨʦʤʘʥʘ, ʯʪʦ ʧʨʠʜʘʝʪ ʬʠʣʦʩʦʬʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ çɼʥʷ 

ʚʦʩʴʤʦʛʦè ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ. 
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ʅ.ʖ. ʐʠʭʤʘʪʦʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ. ʅ. ʋʣʴʷʥʦʚʘè 

 

ʉʆɺʈɽʄɽʅʅʓɽ ʄɽɼʀɸ ʀ ʂʆʄʄʋʅʀʂɸʎʀʀ: 

ʂʆʅɺɽʈɻɽʅʎʀʀ, ʊʈɸʅʉʌʆʈʄɸʎʀʀ ʀ ɺʃʀʗʅʀɽ 

  ʅɸ ʆɹʑɽʉʊɺʆ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ 

ʨʘʟʚʠʪʠʠ ʤʝʜʠʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʮʝʩʩ 

ʢʦʥʚʝʨʛʝʥʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʤʝʜʠʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʩʪʚʦ. ʇʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʩʬʝʨʝ ʤʝʜʠʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʄʳ ʚʳʷʩʥʠʣʠ, ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʜʠʘ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 
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ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʢʘʢʠʝ ʧʦʟʠʪʠʚʥʳʝ ʠ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʥʝʩʫʪ 

ʧʦʜʦʙʥʳʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 
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MODERN MEDIA AND COM MUNICATIONS CONVERGE NCE 

TRANSFORMATION IMPAC T ON SOCIETY 

 

N.Y. Shihmatova  

      Chuvash State University named after I.N. Ulyanova 

 

Abstract. The article examines current trends in the development of 

media and communications, paying attention to the process of convergence 

of various types of media under the influence of new technologies and their 

impact on society. The analysis of the changes taking place in the field of 

media under the influence of new technologies is carried out. We have 

found out the place of modern media in everyday life, as well as the 

positive and negative consequences of such transformations. 

Keywords: journalism, transformation, media, convergence, 

iformation, media content, social networks, bloggers, society. 

 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘʰʝ 

ʦʙʱʝʩʪʚʦ ʙʝʟ ʤʝʜʠʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʦʥʠ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʥʘʰʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʅʦ ʢʘʢ ʠʤʝʥʥʦ ʵʪʠ ʩʬʝʨʳ 

ʚʣʠʷʶʪ ʥʘ ʦʙʱʝʩʪʚʦ ʠ ʢʘʢʠʝ ʪʝʥʜʝʥʮʠʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʠʭ 

ʨʘʟʚʠʪʠʠ? 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʤʝʜʠʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ, ʷʚʣʷʝʪʩʷ ʢʦʥʚʝʨʛʝʥʮʠʷ. ʇʦʜ ʵʪʠʤ 

ʪʝʨʤʠʥʦʤ ʧʦʥʠʤʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʬʦʨʤ ʠ ʢʦʥʪʝʥʪʦʚ ʤʝʜʠʘ ʚ ʦʜʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʠʣʠ ʞʝ ʩʝʨʚʠʩʝ. 

ʅʘʧʨʠʤʝʨ, ʩʝʡʯʘʩ ʤʳ ʤʦʞʝʤ ʩʤʦʪʨʝʪʴ ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʧʝʨʝʜʘʯʠ, 

ʯʠʪʘʪʴ ʥʦʚʦʩʪʥʳʝ ʩʪʘʪʴʠ ʠ ʦʙʱʘʪʴʩʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʩ 

ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ - ʪʝʣʝʬʦʥʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ 

ʙʳʪʴ ʚʩʝʛʜʘ ʥʘ ʩʚʷʟʠ ʠ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠ ʚ 

ʣʶʙʦʤ ʤʝʩʪʝ. 

ʆʜʥʘʢʦ ʢʦʥʚʝʨʛʝʥʮʠʷ ʥʝ ʪʦʣʴʢʦ ʫʧʨʦʱʘʝʪ ʥʘʰʫ ʞʠʟʥʴ, ʥʦ ʠ 

ʤʝʥʷʝʪ ʩʘʤ ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʱʝʩʪʚʘ. ʊʝʧʝʨʴ ʣʶʜʠ ʚʩʝ 

ʙʦʣʴʰʝ ʧʝʨʝʭʦʜʷʪ ʥʘ ʦʥʣʘʡʥ-ʢʦʤʤʫʥʠʢʘʮʠʠ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 
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ʥʘʰʠʭ ʦʪʥʦʰʝʥʠʷʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʚʳʢʘʭ. ɺʠʨʪʫʘʣʴʥʦʝ 

ʦʙʱʝʥʠʝ ʟʘʤʝʥʷʝʪ ʨʝʘʣʴʥʳʝ ʚʩʪʨʝʯʠ, ʘ ʤʝʜʠʘ ʩʪʘʥʦʚʠʪʩʷ 

ʮʝʥʪʨʦʤ ʥʘʰʝʛʦ ʚʥʠʤʘʥʠʷ, ʦʪʚʣʝʢʘʷ ʥʘʩ ʦʪ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʢʦʥʚʝʨʛʝʥʮʠʠ ʚ 

ʞʫʨʥʘʣʠʩʪʠʢʝ ʷʚʣʷʝʪʩʷ ʠʜʝʷ ʦ ʪʦʤ, ʯʪʦ ʞʫʨʥʘʣʠʩʪ ʜʦʣʞʝʥ ʙʳʪʴ 

ʩʧʦʩʦʙʝʥ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʪʘʤʠ ʢʦʥʪʝʥʪʘ, ʚʢʣʶʯʘʷ 

ʪʝʢʩʪ, ʬʦʪʦʛʨʘʬʠʠ, ʚʠʜʝʦ ʠ ʘʫʜʠʦ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʞʫʨʥʘʣʠʩʪʘʤ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʧʦʣʥʳʝ ʠ ʠʥʬʦʨʤʘʪʠʚʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʧʣʘʪʬʦʨʤʘʭ, ʪʘʢʠʭ ʢʘʢ ʩʘʡʪʳ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠ ʤʦʙʠʣʴʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʦʥʚʝʨʛʝʥʮʠʷ ʚ ʞʫʨʥʘʣʠʩʪʠʢʝ ʪʘʢʞʝ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʥʦʚʦʩʪʝʡ. ʅʘʧʨʠʤʝʨ, ʞʫʨʥʘʣʠʩʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʜʣʷ ʧʦʠʩʢʘ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʥʪʘʢʪʦʚ, ʘ 

ʪʘʢʞʝ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʲʝʤʢʠ ʠ ʪʨʘʥʩʣʷʮʠʠ ʚʠʜʝʦ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʩʦʙʳʪʠʷ ʠ ʙʳʩʪʨʦ ʜʦʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʯʠʪʘʪʝʣʷʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʦʥʚʝʨʛʝʥʮʠʷ ʚ ʤʝʜʠʘ-ʞʫʨʥʘʣʠʩʪʠʢʝ 

ʠʤʝʝʪ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ, ʦʥʘ ʪʘʢʞʝ ʩʦʧʨʷʞʝʥʘ ʩ ʨʷʜʦʤ 

ʚʳʟʦʚʦʚ ʠ ʧʨʦʙʣʝʤ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʞʫʨʥʘʣʠʩʪʳ, ʷʚʣʷʝʪʩʷ ʧʝʨʝʛʨʫʟʢʘ ʠʥʬʦʨʤʘʮʠʝʡ. ʉ 

ʧʦʷʚʣʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, 

ʞʫʨʥʘʣʠʩʪʘʤ ʩʪʘʣʦ ʩʣʦʞʥʝʝ ʦʪʣʠʯʘʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʠ 

ʧʨʦʚʝʨʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʤʘʩʩʳ ʬʝʡʢʦʚʳʭ ʠ 

ʤʘʥʠʧʫʣʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʦʥʢʫʨʝʥʮʠʷ ʥʘ ʨʳʥʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʦʩʪʨʦʡ ʠʟ-ʟʘ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ 

ʠʛʨʦʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʙʣʦʛʝʨʳ ʠ ʚʠʜʝʦʙʣʦʛʝʨʳ. ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ 

ʞʫʨʥʘʣʠʩʪʦʚ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʠ ʨʘʟʚʠʚʘʪʴʩʷ, 

ʯʪʦʙʳ ʧʨʠʚʣʝʢʘʪʴ ʘʫʜʠʪʦʨʠʶ ʠ ʦʩʪʘʚʘʪʴʩʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʚʝʨʛʝʥʮʠʷ ʚ ʞʫʨʥʘʣʠʩʪʠʢʝ ʦʪʢʨʳʚʘʝʪ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʞʫʨʥʘʣʠʩʪʦʚ ʠ ʠʟʜʘʪʝʣʝʡ, 

ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʦʩʪʝʡ, 

ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ 
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ʠʪʦʛʝ, ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʠ ʧʦʣʥʦʝ ʦʩʚʝʱʝʥʠʝ ʩʦʙʳʪʠʡ ʚ 

ʦʙʱʝʩʪʚʝ. 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʤʝʜʠʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʦʙʱʝʩʪʚʦ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʙʣʦʛʦʚ 

ʚʦʟʥʠʢʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʞʜʦʤʫ ʚʳʩʢʘʟʘʪʴ ʩʚʦʝ ʤʥʝʥʠʝ ʠ 

ʧʦʜʝʣʠʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʩʦ ʚʩʝʤ ʤʠʨʦʤ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ 

ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʬʦʨʤ ʦʙʱʝʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʃʶʜʠ ʥʘʯʘʣʠ ʘʢʪʠʚʥʝʝ ʦʙʩʫʞʜʘʪʴ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʚʳʩʢʘʟʳʚʘʪʴ ʩʚʦʝ ʤʥʝʥʠʝ, ʯʪʦ 

ʠʥʦʛʜʘ ʩʪʘʣʦ ʜʚʠʛʘʪʝʣʝʤ ʠʟʤʝʥʝʥʠʡ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʥʦʚʳʭ ʤʝʜʠʘ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʘ ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ ʧʝʨʝʭʦʜ ʦʪ ʧʝʯʘʪʥʳʭ 

ʠʟʜʘʥʠʡ ʢ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘʤ. ʇʝʯʘʪʥʳʝ ʛʘʟʝʪʳ ʠ ʞʫʨʥʘʣʳ, 

ʩʪʦʣʴ ʧʨʠʚʳʯʥʳʝ ʥʘʤ ʨʘʥʝʝ, ʪʝʨʷʶʪ ʩʚʦʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ 

ʫʩʪʫʧʘʶʪ ʤʝʩʪʦ ʚʠʨʪʫʘʣʴʥʳʤ ʠʟʜʘʥʠʷʤ. ʉʝʛʦʜʥʷ ʚʩʝ ʙʦʣʴʰʝ 

ʣʶʜʝʡ ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ, ʪʘʢ 

ʢʘʢ ʵʪʦ ʙʦʣʝʝ ʫʜʦʙʥʦ, ʙʳʩʪʨʦ ʠ ʜʦʩʪʫʧʥʦ. 

ʆʥʣʘʡʥ-ʞʫʨʥʘʣʠʩʪʠʢʘ ʠ ʥʦʚʦʩʪʥʳʝ ʧʦʨʪʘʣʳ ʩʪʘʣʠ 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʝʨʘʪʠʚʥʦʝ ʠ ʜʦʩʪʦʚʝʨʥʦʝ 

ʦʩʚʝʱʝʥʠʝ ʩʦʙʳʪʠʡ, ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʠʥʪʝʨʝʩʫʶʱʠʭ 

ʘʫʜʠʪʦʨʠʶ ʪʝʤʘʭ ʠ ʧʨʝʜʣʘʛʘʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɹʣʘʛʦʜʘʨʷ ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʥʦʚʳʝ ʤʝʜʠʘ ʤʦʛʫʪ ʦʭʚʘʪʠʪʴ ʘʫʜʠʪʦʨʠʶ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʤʠʨʘ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʩʪʨʘʥʘʤʠ ʠ ʢʫʣʴʪʫʨʘʤʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʦʚʳʭ ʤʝʜʠʘ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʮʠʬʨʦʚʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ. ʉ ʨʘʟʚʠʪʠʝʤ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʤʝʥʷʝʪʩʷ ʪʘʢʞʝ 

ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʫʜʠʪʦʨʠʝʡ. ʉʝʛʦʜʥʷ ʤʝʜʠʘ-ʢʦʤʧʘʥʠʠ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʩʚʦʝʛʦ ʢʦʥʪʝʥʪʘ ʠ ʚʦʚʣʝʯʝʥʠʷ ʘʫʜʠʪʦʨʠʠ ʚ ʜʠʩʢʫʩʩʠʠ ʠ 

ʦʙʩʫʞʜʝʥʠʷ.  

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʥʦʚʳʭ ʤʝʜʠʘ ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʷʶʱʠʝʩʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʧʨʠʚʳʯʢʠ ʘʫʜʠʪʦʨʠʠ, ʘʜʘʧʪʠʨʫʷʩʴ ʢ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʚʨʝʤʝʥʠ. ʆʥʣʘʡʥ-

ʧʣʘʪʬʦʨʤʳ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 
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ʥʘʰʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʞʠʟʥʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʚ ʦʙʤʝʥʝ ʥʦʚʦʩʪʷʤʠ ʠ 

ʤʥʝʥʠʷʤʠ. 

ʆʜʥʘʢʦ ʚʤʝʩʪʝ ʩ ʧʦʟʠʪʠʚʥʳʤʠ ʤʦʤʝʥʪʘʤʠ ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʝʜʠʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠʤʝʶʪ ʠ ʥʝʛʘʪʠʚʥʳʝ ʘʩʧʝʢʪʳ. 

ʅʘʧʨʠʤʝʨ, ʠʟʙʳʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʧʝʨʝʛʨʫʟʫ, ʘ ʪʘʢʞʝ ʢ ʧʦʷʚʣʝʥʠʶ ʬʝʡʢʦʚʳʭ 

ʥʦʚʦʩʪʝʡ ʠ ʤʘʥʠʧʫʣʷʮʠʠ ʠʥʬʦʨʤʘʮʠʝʡ. ʕʪʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʦʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ ʠ ʚʳʟʚʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʢʦʥʬʣʠʢʪʳ. ɺʘʞʥʦ 

ʫʤʝʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʵʪʠʤ ʠʟʤʝʥʝʥʠʷʤ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ 

ʤʝʜʠʘ ʚ ʩʚʦʠʭ ʠʥʪʝʨʝʩʘʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʜʠʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʥʘʰʝʡ ʞʠʟʥʠ, ʦʢʘʟʳʚʘʷ ʦʛʨʦʤʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʩʪʚʦ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʙʳʪʴ ʦʩʦʟʥʘʥʥʳʤʠ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʨʠʪʠʯʝʩʢʠ ʧʦʜʭʦʜʠʪʴ ʢ ʧʨʠʥʷʪʠʶ 

ʥʦʚʦʩʪʝʡ ʠ ʫʤʝʪʴ ʦʪʣʠʯʘʪʴ ʧʨʘʚʜʫ ʦʪ ʣʞʠ. ʊʦʣʴʢʦ ʪʘʢ ʤʳ 

ʩʤʦʞʝʤ ʠʟʚʣʝʯʴ ʧʦʣʴʟʫ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʨʝʦʙʨʘʟʠʪʴ ʥʘʰʝ ʦʙʱʝʩʪʚʦ ʢ ʣʫʯʰʝʤʫ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʐʠʭʤʘʪʦʚʘ ʅʘʜʝʞʜʘ ʖʨʴʝʚʥʘ ï ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʘ ʨʫʩʩʢʦʡ ʠ 

ʯʫʚʘʰʩʢʦʡ ʬʠʣʦʣʦʛʠʠ ʠ ʞʫʨʥʘʣʠʩʪʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
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çʉʃʋʏɸʁʅʆʉʊʔè 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʨʘʩʩʢʘʟʘ ɺ. ʅʘʙʦʢʦʚʘ çʉʣʫʯʘʡʥʦʩʪʴè. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘʤʠ ʚʳʜʝʣʝʥʦ 

4 ʚʠʜʘ ʤʦʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʝʤʘʥʪʠʯʝʩʢʠʡ 

ʜʠʘʧʘʟʦʥ ʨʘʩʩʢʘʟʘ. ʃʝʡʪʤʦʪʠʚʦʤ ʨʘʩʩʢʘʟʘ ʷʚʣʷʝʪʩʷ ʤʦʪʠʚ 

ʩʣʫʯʘʡʥʦʩʪʠ.  ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʘʚʪʦʨ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ 

ʤʦʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʩʩʢʘʟʘ ʦʧʨʝʜʝʣʷʝʪ ʪʝʤʫ ʧʨʦʠʟʚʝʜʝʥʠʷ (ʞʠʟʥʴ 

ʨʫʩʩʢʠʭ ʵʤʠʛʨʘʥʪʦʚ ʚ ɽʚʨʦʧʝ), ʧʨʦʙʣʝʤʫ (ʩʫʜʴʙʳ ʛʣʘʚʥʳʭ ʛʝʨʦʝʚ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺ. ʅʘʙʦʢʦʚ çʉʣʫʯʘʡʥʦʩʪʴè, ʨʘʩʩʢʘʟ, ʤʦʪʠʚ, 

ʣʝʡʪʤʦʪʠʚ, ʤʦʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʪʝʤʘ, ʧʨʦʙʣʝʤʘ. 
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Abstract. The article examines the motivic structure of V. Nabokov's 

short story "A Matter of Chance". In our work, we have identified 4 types 

of motivic structures through which the semantic range of the story is 

formed. The leitmotif of the story is the motive of chance. In the process of 

analysis, the author comes to the conclusion that the motivic structure of the 

story determines the theme of the work (the life of Russian emigrants in 

Europe), the problem (the fate of the main characters). 
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ɺ.ɺ. ʅʘʙʦʢʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʷʨʢʠʭ ʠ  

ʪʘʣʘʥʪʣʠʚʳʭ ʧʠʩʘʪʝʣʝʡ XX ʚʝʢʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʦʥ ʠʟʚʝʩʪʝʥ ʢʘʢ 

ʘʚʪʦʨ ʨʦʤʘʥʦʚ, ʥʦ ʨʘʩʩʢʘʟʳ ʪʘʢʞʝ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʝʛʦ 

ʪʚʦʨʯʝʩʪʚʝ.  ʊʘʢ, ɸ. ʉ. ʄʫʣʷʨʯʠʢ ʦʪʤʝʯʘʣ, ʯʪʦ çʅʘʙʦʢʦʚ-

ʧʨʦʟʘʠʢ, ʥʘʩʣʝʜʥʠʢ ʠ ʠʩʪʦʚʳʡ ʞʨʝʮ ʚʝʣʠʢʦʛʦ ʨʫʩʩʢʦʛʦ 

ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʷʟʳʢʘ, ʥʘʯʠʥʘʝʪʩʷ ʚʩʝ-ʪʘʢʠ ʩ ʨʘʩʩʢʘʟʦʚè [6]. 

ʈʘʩʩʢʘʟ ɺ. ʅʘʙʦʢʦʚʘ çʉʣʫʯʘʡʥʦʩʪʴè (1924) ʦʪʥʦʩʠʪʩʷ ʢ 

ʧʨʦʠʟʚʝʜʝʥʠʷʤ ʦ ʩʫʜʴʙʘʭ ʨʫʩʩʢʠʭ ʚ ʵʤʠʛʨʘʮʠʠ. ʀ. ɸ. ʇʝʪʨʘʢʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʣ ʵʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʘʢ ʨʘʩʩʢʘʟ-ʰʢʘʪʫʣʢʫ: ʚ ʥʸʤ 

ʧʦʷʚʣʷʝʪʩʷ ʦʙʨʘʟ, ʢʦʪʦʨʳʡ ʧʦʟʜʥʝʝ ʧʦʣʫʯʘʝʪ ʩʚʦʸ ʙʦʣʝʝ 

ʨʘʟʚʸʨʥʫʪʦʝ ʚʦʧʣʦʱʝʥʠʝ ʚ ʨʦʤʘʥʝ [6]. ɺ. ʖ. ʃʝʙʝʜʝʚʘ 

ʠʩʩʣʝʜʦʚʘʣʘ ʬʝʥʦʤʝʥ ʩʘʤʦʫʙʠʡʩʪʚʘ ʚ ʨʘʩʩʢʘʟʝ ʅʘʙʦʢʦʚʘ 

çʉʣʫʯʘʡʥʦʩʪʴè [4, ʩ.48-49].  ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠ 

ʜʠʣʝʤʤʫ ʠʜʝʘʣʘ ʠ ʨʝʘʣʴʥʦʩʪʠ ʚ çʉʣʫʯʘʡʥʦʩʪʠè, ʚʠʜʝʣʠ ʠʩʪʦʢʠ    

ʨʦʤʘʥʘ çʄʘʰʝʥʴʢʘè. ʆʙ ʦʧʪʠʯʝʩʢʦʤ ʵʬʬʝʢʪʝ ʪʝʣʝʛʨʘʬʥʳʭ 

ʩʪʦʣʙʦʚ, ʧʦʟʜʥʝʝ ʧʦʷʚʣʷʶʱʠʭʩʷ ʠ ʚ ʨʦʤʘʥʝ çʄʘʰʝʥʴʢʘè, ʧʠʩʘʣ 

ɺ. ʅ. ʂʫʨʠʮʳʥ [3, ʩ. 108-110].  ʆʜʥʘʢʦ ʤʦʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʨʘʩʩʢʘʟʘ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʸʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʦʡ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʤʦʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʨʘʩʩʢʘʟʘ çʉʣʫʯʘʡʥʦʩʪʴè ɺ. ɺ. ʅʘʙʦʢʦʚʘ. 

ʃʠʪʝʨʘʪʫʨʦʚʝʜʯʝʩʢʠʡ ʪʝʨʤʠʥ çʤʦʪʠʚè ʚʧʝʨʚʳʝ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ɸ. ʅ. ɺʝʩʝʣʦʚʩʢʠʤ, ʧʦʥʠʤʘʶʱʠʤ ʤʦʪʠʚ ʢʘʢ 

çʧʨʦʩʪʝʡʰʫʶ ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʫʶ ʝʜʠʥʠʮʫè [1, ʩ. 305]. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʤʦʪʠʚʫ ʩʚʦʡʩʪʚʝʥʥʘ 

ʧʦʚʪʦʨʷʝʤʦʩʪʴ, ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʚʠʜʝʥ ʯʠʪʘʪʝʣʶ, ʧʦʩʢʦʣʴʢʫ 

ʥʝʩʸʪ ʚ ʩʝʙʝ ʦʧʨʝʜʝʣʸʥʥʫʶ ʩʝʤʘʥʪʠʢʫ [2, ʩ. 10]. ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʧʦʚʪʦʨʘ ʚʝʜʝʪ ʢ ʧʦʷʚʣʝʥʠʶ ʣʝʡʪʤʦʪʠʚʘ. ʉʦʚʦʢʫʧʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʦʪʠʚʦʚ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʤʦʪʠʚʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʣʘʩʪʳ 

ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʅʘʤʠ ʚʳʜʝʣʝʥʦ ʠ ʠʩʩʣʝʜʦʚʘʥʦ 4 ʚʠʜʘ ʤʦʪʠʚʦʚ ʚ ʨʘʩʩʢʘʟʝ: 

ʤʦʪʠʚ ʩʣʫʯʘʡʥʦʩʪʠ, ʤʦʪʠʚ ʜʦʨʦʛʠ, ʤʦʪʠʚ ʪʫʧʠʢʘ (ʢʨʠʟʠʩʘ) ʠ 

ʤʦʪʠʚ ʣʝʜʝʥʷʱʝʛʦ ʚʦʟʜʫʭʘ. 

ʈʘʩʩʢʘʟ çʉʣʫʯʘʡʥʦʩʪʴè ʠʟʦʙʠʣʫʝʪ ʨʘʟʣʠʯʥʳʤʠ ʤʦʪʠʚʘʤʠ. 

ʆʥʠ ʚʩʝ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʝʜʠʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʛʜʝ ʢʘʞʜʳʡ ʤʦʪʠʚ 

ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʸʥʥʫʶ ʬʫʥʢʮʠʶ. 

ʄʦʪʠʚ ʩʣʫʯʘʡʥʦʩʪʠ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʣʝʡʪʤʦʪʠʚʘʤ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʘʢ ʧʦʚʪʦʨʷʶʱʠʡʩʷ. 
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ɺ ʨʘʩʩʢʘʟʝ ʧʨʦʠʩʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ, 

ʢʦʪʦʨʳʝ ʚ ʠʪʦʛʝ ʷʚʣʷʶʪʩʷ ʧʦʤʝʭʦʡ ʜʣʷ ʚʩʪʨʝʯʠ ʙʣʠʟʢʠʭ ʣʶʜʝʡ, 

ʠʭ ʞʠʟʥʴ ʨʘʟʙʨʦʩʘʣʘ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ, ʥʦ ʦʥʠ ʧʨʦʜʦʣʞʘʶʪ 

ʠʩʢʘʪʴ ʠ ʥʘʜʝʷʪʴʩʷ ʥʘ ʚʩʪʨʝʯʫ. ɺʩʝʛʦ ʪʘʢʠʭ ʩʣʫʯʘʡʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʩʪʨʝʪʠʪʴʩʷ, ʷʚʣʷʷʩʴ ʚ ʠʪʦʛʝ 

ʨʦʢʦʚʳʤʠ, ʚ ʨʘʩʩʢʘʟʝ 5. ʆʙʨʘʪʠʤʩʷ ʢ ʥʠʤ. ʉʣʫʯʘʡʥʦʩʪʴ ʧʝʨʚʘʷ 

ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʚʤʝʩʪʦ ʃʫʞʠʥʘ ʪʘʣʦʥʳ ʥʘ ʦʙʝʜ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʚʘʛʦʥʝ, ʛʜʝ ʝʜʝʪ ʝʛʦ ʞʝʥʘ, ʠʜʸʪ ʨʘʟʜʘʚʘʪʴ 

ʨʳʞʠʡ ʣʘʢʝʡ ʄʘʢʩ. ʃʫʞʠʥ ʧʨʦʭʦʜʠʪ ʧʦ ʚʘʛʦʥʫ, ʚʠʜʠʪ ʟʥʘʢʦʤʦʝ 

ʣʠʮʦ ʩʪʘʨʫʭʠ ʋʭʪʦʤʩʢʦʡ, ʥʘʧʨʦʪʠʚ ʢʦʪʦʨʦʡ ʩʠʜʝʣʘ ʝʛʦ ʞʝʥʘ, 

ʥʦ, ʥʝ ʟʘʜʝʨʞʠʚʘʷʩʴ, ʧʨʦʭʦʜʠʪ ʜʘʣʴʰʝ, - ʠ ʵʪʦ ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ 

ʩʣʫʯʘʡʥʦʩʪʴʶ. ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ ʠʜʝʪ ʥʘ ʦʙʝʜ ʚ ʚʘʛʦʥ-

ʨʝʩʪʦʨʘʥ, ʥʝ ʟʥʘʷ ʦ ʪʦʤ, ʯʪʦ ʪʘʤ ʩʣʫʞʠʪ ʝʝ ʤʫʞ, ʥʦ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʠʟ-ʟʘ çʦʣʠʚʢʦʚʦʛʦ ʛʦʩʧʦʜʠʥʘè. ʕʪʦ ʪʨʝʪʴʷ 

ʩʣʫʯʘʡʥʦʩʪʴ. ʅʘ ʧʫʪʠ ʢ ʨʝʩʪʦʨʘʥʫ ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ ʪʝʨʷʝʪ 

ʢʦʣʴʮʦ, ʥʦ ʟʘʤʝʯʘʝʪ ʵʪʦ ʩʣʠʰʢʦʤ ʧʦʟʜʥʦ - ʯʝʪʚʝʨʪʘʷ 

ʩʣʫʯʘʡʥʦʩʪʴ.  ʀ ʥʘʢʦʥʝʮ ʧʦʩʣʝʜʥʷʷ ʩʣʫʯʘʡʥʦʩʪʴ:  ʦʙʨʫʯʘʣʴʥʦʝ 

ʢʦʣʴʮʦ ʥʘʭʦʜʠʪ   ʨʳʞʠʡ ʣʘʢʝʡ ʄʘʢʩ ʚʦ ʚʨʝʤʷ ʩʦʚʤʝʩʪʥʦʡ  ʩ 

ʃʫʞʠʥʳʤ ʫʙʦʨʢʠ ʨʝʩʪʦʨʘʥʘ ʠ ʪʘʡʥʦ   ʟʘʙʠʨʘʝʪ ʝʛʦ ʩʝʙʝ 

(ʛʨʘʚʠʨʦʚʢʘ ʥʘ ʢʦʣʴʮʝ  ʩʚʷʟʘʥʘ ʩ ʜʥʝʤ ʩʚʘʜʴʙʳ ʃʫʞʠʥʘ ʠ 

ɽʣʝʥʳ). ʊʫʨʮʠʷ, ɸʚʩʪʨʠʷ, ɻʝʨʤʘʥʠʷ, ʌʨʘʥʮʠʷ ï ʩʪʨʘʥʳ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʥʘ ʧʫʪʠ ʃʫʞʠʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʝʛʩʪʚʘ ʦʪ 

ʩʦʙʳʪʠʡ ʚ ʈʦʩʩʠʠ...ʀ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʩʘʤʦʫʙʠʡʩʪʚʦ ʃʫʞʠʥʘ, 

ʥʘʟʥʘʯʝʥʥʦʝ ʠʤ ʩʘʤʠʤ ʥʘ ʧʘʤʷʪʥʫʶ ʜʘʪʫ ʝʛʦ ʩʯʘʩʪʴʷ ï 1 

ʘʚʛʫʩʪʘ, ʩʪʘʥʦʚʠʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ.  ʇʦʪʝʨʷ ʢʦʣʴʮʘ ɽʣʝʥʦʡ 

ʩʪʘʥʦʚʠʪʩʷ ʩʠʤʚʦʣʦʤ ʩʤʝʨʪʠ ʩʫʧʨʫʛʘ.  

ʄʦʪʠʚ ʜʦʨʦʛʠ. ɺʩʸ ʜʝʡʩʪʚʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʚʘʛʦʥʝ ʙʝʨʣʠʥʩʢʦʛʦ ʵʢʩʧʨʝʩʩʘ. ʇʦʝʟʜ ʠ ʜʦʨʦʛʘ ʩʠʤʚʦʣʠʟʠʨʫʶʪ 

ʞʠʟʥʝʥʥʳʡ ʧʫʪʴ ʧʝʨʩʦʥʘʞʝʡ. ʇʦʝʟʜ ʜʚʠʞʝʪʩʷ ʧʦ ʦʜʥʦʤʫ ʧʫʪʠ: 

ʦʪ ɹʝʨʣʠʥʘ ʢ ʬʨʘʥʮʫʟʩʢʦʡ ʛʨʘʥʠʮʝ ʠ ʦʙʨʘʪʥʦ. ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ 

ʧʫʪʠ ʩʣʫʯʘʡʥʦ ʧʝʨʝʧʣʝʣʠʩʴ ʞʠʟʥʠ ʣʶʜʝʡ, ʥʝ ʪʦʣʴʢʦ ʟʥʘʚʰʠʭ 

ʜʨʫʛ ʜʨʫʛʘ ʚ ʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ (ʜʝʪʩʪʚʦ ʛʝʨʦʷ), ʥʦ ʠ ʠʱʫʱʠʭ 

ʜʨʫʛ ʜʨʫʛʘ. 

ʄʦʪʠʚ ʪʫʧʠʢʘ, çʦʩʢʫʜʝʥʠʷ ʞʠʟʥʠè ʩʚʷʟʘʥ ʩ ʃʫʞʠʥʳʤ.  ʀ 

ʩʘʤ ʃʫʞʠʥ ʧʦʜ ʜʝʡʩʪʚʠʝʤ çʫʧʦʠʪʝʣʴʥʦʛʦ ʷʜʘè ʥʦʯʘʤʠ 

ʧʨʠʜʫʤʳʚʘʣ ʥʘ ʣʠʩʪʢʝ ʧʣʘʥ, ʢʘʢ ʥʘʡʪʠ ʩʚʦʶ ʞʝʥʫ. ʅʦ ʛʝʨʦʡ 

ʥʘʫʪʨʦ ʣʠʰʴ çʩ ʦʪʚʨʘʱʝʥʠʝʤ ʠ ʩʢʫʢʦʡ ʛʣʷʜʝʣ ʥʘ ʧʨʳʛʘʶʱʠʝ, 

ʥʝʯʸʪʢʠʝ ʩʪʨʦʢʠè. ɾʠʟʥʴ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʝ ʩʢʫʜʝʣʘ, 
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ʧʦʩʣʝʜʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʥ ʩʘʤ ʥʘʟʳʚʘʝʪ çʟʘʢʫʪʦʤ, ʛʜʝ ʧʘʭʣʦ 

ʛʨʷʟʥʳʤʠ ʥʦʩʢʘʤʠè. ʕʪʦ ʩʦʩʪʦʷʥʠʝ ʢʨʠʟʠʩʘ, ʙʝʟʚʳʭʦʜʥʦʩʪʠ 

ʧʦʣʦʞʝʥʠʷ, ʦʩʣʦʞʥʷʝʪʩʷ ʧʨʠʩʪʨʘʩʪʠʝʤ ʢ ʥʶʭʘʥʴʶ ʥʘʨʢʦʪʠʢʘ. 

ʄʦʪʠʚ ʩʤʝʨʪʠ, ʩʘʤʦʫʙʠʡʩʪʚʘ ʧʨʦʥʠʟʳʚʘʝʪ ʚʝʩʴ ʨʘʩʩʢʘʟ. ɺ 

ʩʘʤʦʤ ʥʘʯʘʣʝ ʦ ʩʤʝʨʪʠ ʛʝʨʦʠ ʪʦʣʴʢʦ ʜʫʤʘʶʪ ʠʣʠ ʛʦʚʦʨʷʪ, ʦʥʘ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ (ʧʣʘʥʳ 

ʃʫʞʠʥʘ, ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ ʚ ʧʨʦʰʣʦʤ ʨʝʰʠʣʘ, ʯʪʦ ʝʸ ʩʫʧʨʫʛ 

ʫʤʝʨ; ʤʳʩʣʠ ɸʣʝʢʩʝʷ ʃʴʚʦʚʠʯʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʨʢʦʪʠʢʘ ʦ 

ʩʘʤʦʫʙʠʡʩʪʚʝ). ɸ ʥʘʩʪʦʷʱʘʷ ʩʤʝʨʪʴ - ʩʘʤʦʫʙʠʡʩʪʚʦ ʃʫʞʠʥʘ-  

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʬʠʥʘʣ ʨʘʩʩʢʘʟʘ çʉʣʫʯʘʡʥʦʩʪʴè. ʃʫʞʠʥ ʚʠʜʝʣ ʚ 

ʩʤʝʨʪʠ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠ ʣʸʛʢʠʡ ʚʳʭʦʜ ʠʟ ʢʨʠʟʠʩʘ. ʉʘʤʦʫʙʠʡʩʪʚʦ 

ʜʣʷ ʥʝʛʦ ï ʩʧʦʩʦʙ ʧʦʢʦʥʯʠʪʴ ʩ ʵʪʦʡ ʦʩʢʫʜʝʚʰʝʡ ʦʪ ʥʘʨʢʦʪʠʢʦʚ, 

ʩʝʨʦʡ ʞʠʟʥʴʶ, ʚ ʢʦʪʦʨʦʡ ʥʝʪ ʩʤʳʩʣʘ. 

ʄʦʪʠʚʳ ʚ ʨʘʩʩʢʘʟʝ ɺ. ʅʘʙʦʢʦʚʘ çʉʣʫʯʘʡʥʦʩʪʴè ʧʦʜʚʦʜʷʪ ʢ 

ʛʣʘʚʥʦʡ ʪʝʤʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ï ʞʠʟʥʴ ʨʫʩʩʢʠʭ ʵʤʠʛʨʘʥʪʦʚ ʠ ʠʭ 

ʩʫʜʴʙʘ ʚ ɽʚʨʦʧʝ.  ʊʨʘʛʠʯʥʦʩʪʴ ʩʫʜʝʙ ʨʫʩʩʢʠʭ ʵʤʠʛʨʘʥʪʦʚ   

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʘʷ 

ʞʠʟʥʴ ʫʩʪʨʦʝʥʘ ʪʘʢ, ʯʪʦ ʩʣʫʯʘʡʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʣʠʰʴ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʨʦʢʦʚʳʭ ʦʰʠʙʦʢ, ʛʣʘʚʥʘʷ ʠʟ ʢʦʪʦʨʳʭ ï ʧʦʪʝʨʷ 

ʨʦʜʠʥʳ ʠ ʩʚʷʟʠ ʩ ʙʣʠʟʢʠʤʠ ʣʶʜʴʤʠ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʗʜʫʚʘʥʢʠʥʘ ɸʥʥʘ ɸʣʝʢʩʝʝʚʥʘ ï ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʘ ʨʫʩʩʢʦʡ ʠ 

ʯʫʚʘʰʩʢʦʡ ʬʠʣʦʣʦʛʠʠ ʠ ʞʫʨʥʘʣʠʩʪʠʢʠ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʅ. ʋʣʴʷʥʦʚʘ. 

ʃʷʧʘʝʚʘ ʃʘʨʠʩʘ ɺʘʩʠʣʴʝʚʥʘ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ 

ʣʠʪʝʨʘʪʫʨʳ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

ɸ.ɺ. ʗʨʤʫʣʠʥʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʌʀʃʆʅʀʄʓ ɺ ɸʅɻʃʀʁʉʂʆʁ ʃʀʅɻɺʆʂʋʃʔʊʋʈɽ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʥʛʣʠʡʩʢʠʝ ʬʠʣʦʥʠʤʳ ʢʘʢ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʨʦʟʚʠʱ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʙʣʠʟʢʠʤ 

ʣʶʜʷʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʧʳʪʢʘ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʦʡ 

ʣʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ   ʚʣʠʷʥʠʝ ʘʥʛʣʠʡʩʢʠʭ 

ʢʫʣʴʪʫʨʳ ʠ ʷʟʳʢʘ ʥʘ ʜʝʨʠʚʘʮʠʶ ʣʘʩʢʦʚʳʭ ʧʨʦʟʚʠʱʥʳʭ ʠʤʸʥ. 

ʅʘʤʝʯʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʘ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʨʦʧʦʥʠʤ, ʬʠʣʦʥʠʤ, ʧʨʦʟʚʠʱʘ, 

ʣʠʥʛʚʦʢʫʣʴʪʫʨʘ, ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, ʦʙʨʘʟʫʶʱʘʷ ʦʩʥʦʚʘ.        
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PHILONYMS IN ENGLISH LINGUOCULTURE  
 

Abstract. The article examines English philonyms as a kind of 

nicknames used when addressing close people, attempts a semantic analysis 

of this lexico-semantic group, establishes the influence of English culture 

and language on the derivation of affectionate nicknames. The prospect of 

further research is planned. 

Key words: antroponym, philonym, nicknames, linguoculture, English 

language, forming base. 

 

ʕʤʦʮʠʠ ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʢʦʤʤʫʥʠʢʘʮʠʠ. ɺʦʟʤʦʞʥʦ, 

ʧʦʵʪʦʤʫ ʚ ʦʙʱʝʥʠʠ ʩ ʙʣʠʟʢʠʤʠ ʣʶʜʠ ʯʘʩʪʦ ʧʨʠʙʝʛʘʶʪ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʣʘʩʢʘʪʝʣʴʥʳʭ ʧʨʦʟʚʠʱ, ʠʣʠ ʬʠʣʦʥʠʤʦʚ (ʦʪ ʛʨʝʯ. 

philia óʣʶʙʦʚʴô + onima óʠʤʷô), ï çʠʥʪʠʤʥʳʭè ʩʣʦʚ, ʢʦʪʦʨʳʝ 

ʫʢʘʟʳʚʘʶʪ ʥʘ çʘʙʩʦʣʶʪʥʫʶ ʝʜʠʥʩʪʚʝʥʥʦʩʪʴ ʘʜʨʝʩʘʪʘè ʠ 

ʧʝʨʝʜʘʶʪ çʥʝʞʥʳʝ ʯʫʚʩʪʚʘ ʧʘʨʪʥʝʨʦʚè [5, ʩ. 420].   
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ɺ ʦʥʦʤʘʩʪʠʯʝʩʢʦʡ ʣʝʢʩʠʢʝ ʥʘʭʦʜʷʪ ʦʪʨʘʞʝʥʠʝ çʥʝ ʪʦʣʴʢʦ 

ʤʝʞʲʷʟʳʢʦʚʳʝ ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ, ʥʦ ʠ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʠʝ ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʜʫʭʦʚʥʳʝ ʮʝʥʥʦʩʪʠè [4, ʩ. 76]. ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʝʜʧʨʠʥʷʪʦʛʦ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʣʦʥʠʤʦʚ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʦʙʫʩʣʦʚʣʝʥʘ ʚʘʞʥʦʩʪʴʶ 

ʠʟʫʯʝʥʠʷ ʷʟʳʢʦʚʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʩʧʝʮʠʬʠʢʠ ʷʟʳʢʘ ʠ ʝʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʩʦʟʥʘʥʠʷ ʣʶʜʝʡ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʘʥʘʣʠʟ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʩʦʙʨʘʥʥʦʛʦ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ 

ʣʠʪʝʨʘʪʫʨʘ, ʬʠʣʴʤʳ ʠ ʩʝʨʠʘʣʳ, ʠʥʪʝʨʥʝʪ-ʩʘʡʪʳ), ʧʦʢʘʟʘʣ, ʯʪʦ 

ʯʘʱʝ ʚʩʝʛʦ ʜʣʷ ʥʘʟʳʚʘʥʠʷ ʙʣʠʟʢʦʛʦ ʯʝʣʦʚʝʢʘ, ʯʪʦʙʳ ʚʳʨʘʟʠʪʴ 

ʧʦʣʥʦʪʫ ʥʝʞʥʳʭ ʯʫʚʩʪʚ, ʧʨʠʙʝʛʘʶʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʤʝʥʠ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʫʪʸʤ 

ʜʦʙʘʚʣʝʥʠʷ ʫʤʝʥʴʰʠʪʝʣʴʥʦ-ʣʘʩʢʘʪʝʣʴʥʦʛʦ ʩʫʬʬʠʢʩʘ ʠʣʠ 

ʩʦʢʨʘʱʝʥʠʷ ʣʠʯʥʦʛʦ ʠʤʝʥʠ: William ï Will, Sheldon ï Shelly, 

James ï Jim, Samuel ï Sam, Catherine ï  Kate, Angela ï Angie, 

Stanley ï Stan, Thomas ï Tom.  

ɺ ʩʠʣʫ ʩʚʦʝʡ ʩʧʝʮʠʬʠʢʠ ʬʠʣʦʥʠʤʳ ʦʙʣʘʜʘʶʪ ʷʨʢʦʡ 

çʵʤʦʮʠʦʥʘʣʴʥʦ-ʵʢʩʧʨʝʩʩʠʚʥʦʡ ʦʪʤʝʯʝʥʥʦʩʪʴʶè ʠ, ʢʘʢ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ ʧʨʦʟʚʠʱʘ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ çʚʳʨʘʟʠʪʴ ʩʚʦʸ ʦʪʥʦʰʝʥʠʝ ʚ ʙʦʣʝʝ ʷʨʢʦʡ ʬʦʨʤʝ, 

ʯʝʤ ʵʪʦ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʜʨʫʛʠʝ ʘʥʪʨʦʧʦʥʠʤʳè [1, ʩ. 118]. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʥʠ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ çʠʛʨʠʚʳʝ, ʣʝʛʢʠʝ, 

ʥʝʧʨʠʥʫʞʜʝʥʥʳʝ ʥʘʟʚʘʥʠʷ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʝ ʠʭ ʧʦʟʠʪʠʚʥʫʶ 

ʫʩʪʘʥʦʚʢʫè [2, ʩ. 73]. 

ʌʠʣʦʥʠʤʳ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʚ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, 

ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʝʪʘʬʦʨʠʯʝʩʢʦʛʦ ʧʝʨʝʥʦʩʘ ʥʘʠʤʝʥʦʚʘʥʠʷ 

ʩ ʦʜʥʦʛʦ ʧʨʝʜʤʝʪʘ ʥʘ ʜʨʫʛʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʭʦʜʩʪʚʘ ʠʭ ʬʫʥʢʮʠʡ, 

ʮʚʝʪʘ, ʨʘʟʣʠʯʥʳʭ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʦʱʫʱʝʥʠʡ ʠʣʠ ʚʧʝʯʘʪʣʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʝʪ ʫ ʥʠʭ ʯʝʣʦʚʝʢ. ɺ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʤʥʦʛʠʝ 

ʣʘʩʢʦʚʳʝ ʧʨʦʟʚʠʱʘ ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʜʦʤʠʥʠʨʫʶʱʝʛʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʟʳʚʘʶʱʝʛʦ, ʩʚʦʡʩʪʚʘ: Ron ï 

won-won (ʧʦʙʝʜʠʪʝʣʴ), Richard ï rich man (ʙʦʛʘʯ), Howard ï 

tushy face (ʧʫʭʣʦʝ ʣʠʯʠʢʦ). 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʘʩʢʦʚʳʭ ʧʨʦʟʚʠʱ ʚʦʩʭʦʜʠʪ ʢ 

ʥʘʟʚʘʥʠʷʤ ʧʠʱʠ: ʣʶʜʷʤ ʥʨʘʚʠʪʩʷ ʩʨʘʚʥʠʚʘʪʴ ʩʚʦʠʭ ʜʦʨʦʛʠʭ ʠ 

ʣʶʙʠʤʳʭ ʩʦ ʩʣʘʜʢʦʡ ʝʜʦʡ (cake(ʧʠʨʦʞʝʥʢʘ); cupcake, muffin 

(ʢʝʢʩʠʢ); honey (ʤʝʜʦʚʳʡ, ʜʦʨʦʛʦʡ); sugar (ʩʘʭʘʨʥʳʡ, ʩʘʭʘʨʦʢ, 



389 

ʩʣʘʜʢʠʡ); candy, bonbon (ʢʦʥʬʝʪʢʘ); sweetie (ʩʣʘʜʝʥʴʢʠʡ, 

ʩʣʘʜʢʠʡ); berry (ʷʛʦʜʢʘ); cherry (ʚʠʰʝʥʢʘ); marshmallow  

(ʟʝʬʠʨʯʠʢ) ʠ ʜʨ.) ʠ ʝʜʦʡ ʚ ʮʝʣʦʤ (beef (ʛʦʚʷʜʠʥʢʘ); nut (ʦʨʝʰʝʢ); 

pumpkin (ʪʳʢʦʚʢʘ); bread  (ʭʣʝʙʫʰʝʢ); bun (ʙʫʣʦʯʢʘ) ï ʩ ʪʝʤ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʜʦʩʪʘʚʣʷʝʪ ʫʜʦʚʦʣʴʩʪʚʠʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʫʶʱʠʭ ʦʩʥʦʚ ʚʳʩʪʫʧʘʶʪ ʩʣʦʚʘ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʝʤʘʥʪʠʢʦʡ, ʢʦʪʦʨʳʝ ʚʥʝ ʢʦʥʪʝʢʩʪʘ ʚ ʦʩʥʦʚʥʦʤ 

ʩʚʦʝʤ ʟʥʘʯʝʥʠʠ ʥʝʩʫʪ ʩʤʳʩʣ ʯʝʛʦ-ʪʦ ʜʦʨʦʛʦʛʦ ʠ ʚʘʞʥʦʛʦ (my 

love (ʤʦʷ ʣʶʙʦʚʴ); beloved (ʤʠʣʳʡ); darling (ʣʶʙʠʤʳʡ, ʜʫʰʝʯʢʘ, 

ʜʫʰʝʥʴʢʘ); baby, babe (ʤʘʣʳʰ, ʜʝʪʢʘ); sweetheart 

(ʚʦʟʣʶʙʣʝʥʥʳʡ); dear (ʜʦʨʦʛʦʡ); dearie (ʜʦʨʦʛʫʰʘ); priceless 

(ʙʝʩʮʝʥʥʳʡ); precious (ʜʨʘʛʦʮʝʥʥʳʡ); favorite (ʣʶʙʠʤʝʮ).  

ɺ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʚ ʢʘʯʝʩʪʚʝ ʣʘʩʢʦʚʳʭ ʧʨʦʟʚʠʱ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʦʚʘ, ʦʙʲʝʜʠʥʸʥʥʳʝ ʟʥʘʯʝʥʠʝʤ çʯʪʦ-ʪʦ 

ʧʨʝʢʨʘʩʥʦʝ, ʚʦʟʚʳʰʝʥʥʦʝè (beauty, belle (ʢʨʘʩʘʚʠʮʘ); Barbie, 

doll (ʢʫʢʦʣʢʘ); pretty (ʤʠʣʳʡ, ʩʠʤʧʘʪʷʰʢʘ); charm 

(ʦʯʘʨʦʚʘʪʝʣʴʥʳʡ, ʦʯʘʨʦʚʘʰʢʘ); gorgeous (ʢʨʘʩʦʪʢʘ)) ʠʣʠ 

ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ, ʢʦʪʦʨʦʝ ʟʘʥʠʤʘʝʪ 

ʦʙʲʝʢʪ ʣʶʙʚʠ ʚ ʩʝʨʜʮʝ ʯʝʣʦʚʝʢʘ (prince (ʧʨʠʥʮ); princess 

(ʧʨʠʥʮʝʩʩʘ); queen (ʢʦʨʦʣʝʚʘ)). 

ʀʩʪʦʯʥʠʢʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʬʠʣʦʥʠʤʦʚ ʩʣʫʞʘʪ ʪʘʢʞʝ 

ʣʝʢʩʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʷʚʣʝʥʠʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʳ (star 

(ʟʚʝʟʜʘ, ʟʚʝʟʜʦʯʢʘ); sunny, sunshine (ʩʦʣʥʳʰʢʦ, ʩʦʣʥʮʝ); beam 

(ʣʫʯʠʢ); little bee (ʧʯʝʣʢʘ)), ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʟʚʘʥʠʷ ʨʘʩʪʝʥʠʡ, 

ʚʢʣʶʯʘʷ ʩʘʤʦ ʩʣʦʚʦ flower (ʮʚʝʪʦʢ), ʢʦʪʦʨʳʝ ʟʘ ʩʯʸʪ ʩʚʦʝʡ 

ʷʨʢʦʡ ʦʙʨʘʟʥʦʩʪʠ ʤʝʪʘʬʦʨʠʯʝʩʢʠ ʫʢʘʟʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ  ʥʘ 

ʢʨʘʩʦʪʫ, ʷʨʢʫʶ ʚʥʝʰʥʦʩʪʴ ʚʦʟʣʶʙʣʝʥʥʦʡ, ʥʦ ʠ ʥʘ ʪʘʢʠʝ 

ʢʘʯʝʩʪʚʘ, ʢʘʢ ʥʝʞʥʦʩʪʴ, ʭʨʫʧʢʦʩʪʴ, ʩʢʨʦʤʥʦʩʪʴ [3, ʩ. 57]: rose 

(ʨʦʟʘ, ʨʦʟʦʯʢʘ), daisy (ʤʘʨʛʘʨʠʪʢʘ, ʨʦʤʘʰʢʘ), peony (ʧʠʦʥ), 

dandelion (ʦʜʫʚʘʥʯʠʢ) ʠ ʜʨ. 

ʉʪʦʣʴ ʞʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʬʠʣʦʥʠʤʳ, 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʦʪ ʤʠʬʦʥʠʤʦʚ ï ʥʘʟʚʘʥʠʡ ʤʠʬʦʣʦʛʠʯʝʩʢʠʭ 

ʩʫʱʝʩʪʚ: angel (ʘʥʛʝʣ, ʘʥʛʝʣʦʢ, ʘʥʛʝʣʦʯʝʢ); goddess (ʙʦʛʠʥʷ); 

Hercules (ɻʝʨʢʫʣʝʩ); nymph (ʥʠʤʬʘ); elf (ʵʣʴʬ, ʵʣʴʬʠʡʢʘ); fairy 

(ʬʝʷ); siren (ʩʠʨʝʥʘ); enchantress (ʚʦʣʰʝʙʥʠʮʘ); Venus (ɺʝʥʝʨʘ); 

Aphrodite (ɸʬʨʦʜʠʪʘ); Dionysus (ɼʠʦʥʠʩ). 

ɺ ʢʘʯʝʩʪʚʝ ʣʘʩʢʦʚʳʭ ʧʨʦʟʚʠʱ, ʚʳʩʪʫʧʘʶʱʠʭ ʚ ʨʦʣʠ 

ʦʙʨʘʱʝʥʠʡ ʢ ʙʣʠʟʢʠʤ ʣʶʜʷʤ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʦʦʥʠʤʳ, ʢʦʪʦʨʳʝ 
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ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʣʝʢʩʝʤʘʤʠ ï ʥʘʟʚʘʥʠʷʤʠ ʜʦʤʘʰʥʠʭ 

ʞʠʚʦʪʥʳʭ, ʪʘʢʠʭ ʢʘʢ puppy (ʱʝʥʦʯʝʢ), bunny (ʟʘʡʯʠʢ, 

ʢʨʦʣʴʯʦʥʦʢ), little bird (ʧʪʘʰʢʘ), birdie (ʧʪʠʯʢʘ), teddy bear 

(ʤʝʜʚʝʞʦʥʦʢ) ʠ ʜʨ., ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ 

ʷʚʣʷʶʪʩʷ kitten, kitty, pussy (ʢʦʪʝʥʦʢ, ʢʦʪʝʥʦʯʝʢ, ʢʦʰʝʯʢʘ, 

ʢʠʩʢʘ). 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʘʥʛʣʠʡʩʢʦʤ 

ʷʟʳʢʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʫʶʱʠʭ ʦʩʥʦʚ ʬʠʣʦʥʠʤʦʚ ʥʝʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʟʚʘʥʠʷ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʙʨʠʪʘʥʮʳ, ʘʤʝʨʠʢʘʥʮʳ, ʘʚʩʪʨʘʣʠʡʮʳ ʜʘʣʝʢʦ ʥʝ 

ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʥʘʭʦʜʷʪ ʜʦʩʪʘʪʦʯʥʦ ʤʠʣʳʤʠ ʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʨʘʚʥʠʚʘʪʴ ʠʭ ʩ ʣʶʙʠʤʳʤ 

ʯʝʣʦʚʝʢʦʤ. ɽʩʣʠ ʢʪʦ-ʪʦ ʠ ʥʘʟʳʚʘʝʪ ʩʚʦʝʛʦ ʙʣʠʟʢʦʛʦ ʯʝʣʦʚʝʢʘ 

walrus (ʤʦʨʞ), crocodile (ʢʨʦʢʦʜʠʣ), bison (ʙʠʟʦʥ), sloth 

(ʣʝʥʠʚʝʮ) elephant (ʩʣʦʥ), peacock (ʧʘʚʣʠʥ), ʪʦ ʵʪʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʪʦʣʴʢʦ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʪʥʦʰʝʥʠʡ ʜʚʫʭ ʢʦʥʢʨʝʪʥʳʭ 

ʣʶʜʝʡ.  

ɺ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʠ ʦʙʨʘʟʫʶʱʠʭ 

ʦʩʥʦʚ ʘʥʛʣʠʡʩʢʠʝ ʬʠʣʦʥʠʤʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʶʪ 

ʧʨʦʟʚʠʱʥʳʤ ʠʤʝʥʘʤ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʪʦʤʫ ʷʚʣʷʶʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʭʦʣʦʜʥʦʩʪʴ ʠ ʩʜʝʨʞʘʥʥʦʩʪʴ, ʧʨʠʩʫʱʠʝ 

ʤʝʥʪʘʣʠʪʝʪʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʥʛʣʠʡʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ʇʝʨʩʧʝʢʪʠʚʘ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜʠʪʩʷ ʚ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦʤ ʠ ʛʣʫʙʦʢʦʤ ʠʟʫʯʝʥʠʠ ʣʘʩʢʦʚʳʭ ʧʨʦʟʚʠʱ, 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʨʠʯʠʥ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ 

ʬʠʣʦʥʠʤʦʚ, ʚʳʷʚʣʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ 

ʨʫʩʩʢʦʤ ʠ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ.  
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ʀʩʪʦʨʠʷ ʠʩʧʦʣʥʠʪʝʣʴʩʪʚʘ ʥʘ ʜʫʭʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ ʥʘʩʯʠ-

ʪʳʚʘʝʪ ʪʳʩʷʯʝʣʝʪʠʷ. ʅʘʯʠʥʘʷ ʩ ʩʘʤʳʭ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ, ʣʶʜʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʫʭʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʫʟʳʢʠ. ɺ 

ʨʘʟʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʧʦʭʠ ʘʥʩʘʤʙʣʠ ʠʟ ʜʫʭʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʧʨʠʥʠʤʘʣʠ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʠ ʥʘʟʚʘʥʠʷ. 

ɺ ʘʥʪʠʯʥʦʩʪʠ ʜʫʭʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʫʞʝ ʠʛʨʘʣʠ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʤʫʟʳʢʘʣʴʥʳʭ ʘʥʩʘʤʙʣʷʭ. ʅʘʧʨʠʤʝʨ, ʚ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ 

ʧʦʧʫʣʷʨʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʙʳʣʠ ʘʚʣʦʩ ʠ ʪʨʫʙʘ. ʆʥʠ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠʩʴ ʢʘʢ ʚ ʜʦʤʘʰʥʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʪʘʢ ʠ ʥʘ ʧʨʘʟʜʥʝʩʪʚʘʭ ʠ 

ʪʝʘʪʨʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ.  

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʮʝʨʢʚʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʤʫ-

ʟʳʢʘ ʦʢʘʟʘʣʘʩʴ ʧʦʜ ʟʘʧʨʝʪʦʤ ʚʧʣʦʪʴ ʜʦ VIII  ʚʝʢʘ. 

ɺ ʢʫʣʴʪʫʨʝ ʩʨʝʜʥʝʚʝʢʦʚʴʷ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʪʚʦʨʯʝ-

ʩʪʚʦ ʰʧʠʣʴʤʘʥʦʚ ʠ ʪʨʫʙʘʜʫʨʦʚ. ɿʜʝʩʴ ʧʦʣʫʯʘʶʪ ʨʘʟʚʠʪʠʝ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʠ ʬʣʝʡʪʦʚʦʛʦ ʠ ʛʦʙʦʡʥʦʛʦ ʩʝʤʝʡʩʪʚ.  

ʄʝʜʥʳʝ ʜʫʭʦʚʳʝ ʩʳʛʨʘʣʠ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʙʘʰʝʥʥʦʡ ʩʪʦʨʦ-

ʞʝʚʦʡ ʤʫʟʳʢʝ. ʉʦ ʚʨʝʤʝʥʝʤ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʠʩʧʦʣʥʝʥʠʷ 

ʩʠʛʥʘʣʦʚ ʫʚʝʣʠʯʠʚʘʣʠʩʴ, ʠ ʥʘ ʙʘʰʥʠ ʫʞʝ ʩʪʘʣʠ ʥʘʟʥʘʯʘʪʴ ʢʚʘ-

ʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʫʟʳʢʘʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʣʠʩʴ ʚ ʘʥʩʘʤ-

ʙʣʠ ʠ ʧʦ ʧʨʘʟʜʥʠʢʘʤ ʠʩʧʦʣʥʷʣʠ ʭʦʨʘʣʳ, ʩʦʥʘʪʳ, ʪʘʥʮʝʚʘʣʴʥʫʶ 

ʤʫʟʳʢʫ. ʇʦʩʪʝʧʝʥʥʦ ʧʦʷʚʠʣʠʩʴ ʠ ʢʦʤʧʦʟʠʪʦʨʳ, ʩʦʯʠʥʷʚʰʠʝ 

ʤʫʟʳʢʫ ʜʣʷ ʵʪʠʭ ʘʥʩʘʤʙʣʝʡ. 

XV ʚʝʢ ʩʪʘʣ ʵʧʦʭʦʡ ʘʢʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʤʝʡʩʪʚ ʜʫ-

ʭʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʟʘʢʨʝʧʠʣʠʩʴ ʷʟʳʯʢʦʚʳʝ ʠʥ-

ʩʪʨʫʤʝʥʪʳ ï ʰʘʣʤʝʠ, ʧʦʤʤʝʨʳ, ʙʦʤʙʘʨʜʳ, ʢʨʫʤʛʦʨʥʳ. ʇʦʷʚʠ-

ʣʠʩʴ ʧʨʦʦʙʨʘʟʳ ʙʫʜʫʱʠʭ ʦʨʢʝʩʪʨʦʚ.  

ʂ ʢʦʥʮʫ XVI ʚʝʢʘ ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʣʷ ʦʧʨʝʜʝ-

ʣʸʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʥʘʧʨʠʤʝʨ, ʩʦʯʠʥʝʥʠʷ ɼʞ. ɻʘʙʨʠʵʣʠ, ʨʦʜʦʥʘ-

ʯʘʣʴʥʠʢʘ ʠʩʢʫʩʩʪʚʘ ʢʘʤʝʨʥʦʛʦ ʜʫʭʦʚʦʛʦ ʘʥʩʘʤʙʣʷ. 

ɺ XVII ʚʝʢʝ ʧʨʦʜʦʣʞʘʣʦʩʴ çʮʚʝʪʝʥʠʝè ʨʘʟʨʦʩʰʠʭʩʷ ʩʝ-

ʤʝʡʩʪʚ ʜʫʭʦʚʳʭ, ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ ʧʦʷʚʣʷʣʠʩʴ ʠ ʥʦʚʳʝ ʠʥʩʪʨʫ-

ʤʝʥʪʳ, ʚʦʙʨʘʚʰʠʝ ʣʫʯʰʠʝ ʢʘʯʝʩʪʚʘ ʩʚʦʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ɺ 

ʢʦʥʮʝ ʵʪʦʛʦ ʩʪʦʣʝʪʠʷ ʟʘʚʝʨʰʠʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʘʣʪʦʨʥʳ, ʘ 
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ʠʟʦʙʨʝʪʝʥʠʝ ʢʣʘʨʥʝʪʘ ʦʪʢʨʳʣʦ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʫʶ ʵʨʫ ʠʥʩʪʨʫ-

ʤʝʥʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʠʩʧʦʣʥʠʪʝʣʴʩʪʚʘ ʥʘ ʜʫʭʦ-

ʚʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ ʚʥʝʩʣʠ ʢʦʤʧʦʟʠʪʦʨʳ ɺʝʥʩʢʦʡ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʰʢʦʣʳ. 

ɻʘʡʜʥ ʧʨʠʚʸʣ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʘʥʩʘʤʙʣʴ ʢ ʢʣʘʩʩʠʯʝʩʢʦʤʫ 

ʩʦʚʝʨʰʝʥʩʪʚʫ. ʉʨʝʜʠ ʝʛʦ ʩʘʤʳʭ ʟʥʘʤʝʥʠʪʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʣʷ 

ʘʥʩʘʤʙʣʷ ï çʃʦʥʜʦʥʩʢʠʝ ʪʨʠʦè ʜʣʷ ʜʚʫʭ ʬʣʝʡʪ ʠ ʚʠʦʣʦʥʯʝʣʠ, ʘ 

ʪʘʢʞʝ ʜʠʚʝʨʪʠʩʤʝʥʪʳ ʜʣʷ ʢʚʠʥʪʝʪʘ ʜʫʭʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ɺʝʣʠʢʘ ʨʦʣʴ ʜʫʭʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʚ ʢʘʤʝʨʥʦ-

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ ʪʚʦʨʯʝʩʪʚʝ ʄʦʮʘʨʪʘ. ʀʤ ʥʘʧʠʩʘʥʳ ʧʨʦʠʟʚʝ-

ʜʝʥʠʷ ʢʘʢ ʜʣʷ ʩʤʝʰʘʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʪʘʢ ʠ ʜʣʷ ʘʥʩʘʤʙʣʷ ʠʟ 2 

ʢʣʘʨʥʝʪʦʚ, 2 ʚʘʣʪʦʨʥ ʠ 2 ʬʘʛʦʪʦʚ. 

ɹʝʪʭʦʚʝʥ ʩʦʟʜʘʣ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʣʷ ʘʥ-

ʩʘʤʙʣʷ ʜʫʭʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʟʥʘʤʝʥʠʪʳ ʝʛʦ ʢʚʠʥʪʝʪʳ ʜʣʷ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʂʦʤʧʦʟʠʪʦʨ ʟʘʚʝʨʰʠʣ ʧʨʦʮʝʩʩ ʩʪʘʥʦʚ-

ʣʝʥʠʷ ʩʦʩʪʘʚʘ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʦʨʢʝʩʪʨʘ, ʟʘʣʦʞʠʣ ʦʩʥʦʚʳ ʙʦʣʴʰʦ-

ʛʦ ʩʠʤʬʦʥʠʯʝʩʢʦʛʦ ʦʨʢʝʩʪʨʘ. ɺ ʛʨʫʧʧʝ ʜʝʨʝʚʷʥʥʳʭ ʜʫʭʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʤ ʦʢʦʥʯʘʪʝʣʴʥʦ ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʢʣʘʨʥʝʪ. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʜʫʭʦʚʦʛʦ ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʛʦ 

ʠʩʢʫʩʩʪʚʘ, ʦʙʦʛʘʱʝʥʠʝ ʨʝʧʝʨʪʫʘʨʘ, ʘ ʪʘʢʞʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʜʫʭʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʢʘʟʘʣʦ ʪʚʦʨʯʝʩʪʚʦ ʂ.ʄ. ɺʝʙʝ-

ʨʘ, ʃ. ʐʧʦʨʘ, ʈ. ʐʫʤʘʥʘ. ɺ ʧʝʨʠʦʜ ʨʦʤʘʥʪʠʟʤʘ ʧʨʦʠʩʭʦʜʠʪ ʧʝ-

ʨʝʦʩʤʳʩʣʝʥʠʝ ʨʦʣʠ ʜʫʭʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʩʪʘʚʝ ʩʠʤʬʦʥʠʯʝ-

ʩʢʦʛʦ ʦʨʢʝʩʪʨʘ. 

ʄʥʦʛʦ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʢʘʤʝʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 

ʞʘʥʨʘ ʙʳʣʦ ʩʜʝʣʘʥʦ ʯʝʰʩʢʠʤʠ ʢʦʤʧʦʟʠʪʦʨʘʤʠ: ɸ. ɼʚʦʨʞʘʢʦʤ, 

ʢʦʪʦʨʦʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʉʝʨʝʥʘʜʘ ʜʣʷ ʜʚʫʭ ʬʣʝʡʪ, ʜʚʫʭ ʢʣʘʨʥʝ-

ʪʦʚ, ʜʚʫʭ ʬʘʛʦʪʦʚ, ʚʠʦʣʦʥʯʝʣʠ ʠ ʢʦʥʪʨʘʙʘʩʘ, ʠ ʃ. ʗʥʘʯʝʢʦʤ, ʘʚ-

ʪʦʨʦʤ  ʩʶʠʪʳ çʖʥʦʩʪʴè ʜʣʷ ʩʝʢʩʪʝʪʘ ʜʫʭʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʬʣʝʡʪʳ, ʛʦʙʦʷ, ʢʣʘʨʥʝʪʘ, ʚʘʣʪʦʨʥʳ, ʬʘʛʦʪʘ ʠ ʙʘʩ-

ʢʣʘʨʥʝʪʘ, ʠ ʂʦʥʮʝʨʪʠʥʦ ʜʣʷ ʬʦʨʪʝʧʠʘʥʦ ʠ ʘʥʩʘʤʙʣʷ ʜʫʭʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʝʩʴʤʘ ʥʝʦʙʳʯʥʦʛʦ ʧʦ ʩʦʩʪʘʚʫ: ʬʣʝʡʪʘ-ʧʠʢʢʦʣʦ, 

ʜʚʝ ʪʨʫʙʳ ʠ ʯʝʪʳʨʝ ʪʨʦʤʙʦʥʘ. 

ʆʯʝʥʴ ʰʠʨʦʢʦ ʜʫʭʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʚʦʨ-

ʯʝʩʪʚʝ ʢʦʤʧʦʟʠʪʦʨʦʚ, ʚʭʦʜʠʚʰʠʭ ʚ ʟʥʘʤʝʥʠʪʫʶ çʐʝʩʪʝʨʢʫè: ʌ. 

ʇʫʣʝʥʢ (ʉʝʢʩʪʝʪ ʜʣʷ ʬʣʝʡʪʳ, ʛʦʙʦʷ, ʢʣʘʨʥʝʪʘ, ʚʘʣʪʦʨʥʳ, ʬʘʛʦʪʘ 

ʠ ʬʦʨʪʝʧʠʘʥʦ.), ɼ. ʄʠʡʦ (çʇʘʩʪʦʨʘʣʴè ʜʣʷ ʛʦʙʦʷ, ʢʣʘʨʥʝʪʘ ʠ 
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ʬʘʛʦʪʘ, ʶʠʪʘ ʜʣʷ ʬʣʝʡʪʳ, ʛʦʙʦʷ, ʢʣʘʨʥʝʪʘ, ʚʘʣʪʦʨʥʳ ʠ ʬʘʛʦʪʘ, 

ʥʦʩʷʱʘʷ ʧʦʜʟʘʛʦʣʦʚʦʢ çʂʘʤʠʥ ʢʦʨʦʣʷ ʈʝʥʝè), ɸ. ʆʥʝʛʛʝʨ (ʈʘʧ-

ʩʦʜʠʷ ʜʣʷ ʜʚʫʭ ʬʣʝʡʪ, ʢʣʘʨʥʝʪʘ ʠ ʬʦʨʪʝʧʠʘʥʦ), ʃ. ɼʶʨʝʡ, ɾ. 

ʆʨʠʢ ʠ ɾ. ʊʘʡʝʬʝʨ. ʆʥʠ ʚʳʩʪʫʧʠʣʠ ʚ ʥʘʯʘʣʝ 1920-ʭ ʛʛ. ʧʨʦʪʠʚ 

ʠʤʧʨʝʩʩʠʦʥʠʟʤʘ ʠ ʥʝʦʨʦʤʘʥʪʠʟʤʘ, ʮʘʨʠʚʰʠʭ ʚ ʤʫʟʳʢʘʣʴʥʦʤ 

ʠʩʢʫʩʩʪʚʝ ʌʨʘʥʮʠʠ.  

ɹʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʫ ʠʩʧʦʣʥʠʪʝʣʝʡ ʧʦʣʴʟʫʶʪʩʷ ʧʴʝʩʳ 

ʬʨʘʥʮʫʟʩʢʦʛʦ ʢʦʤʧʦʟʠʪʦʨʘ ʍʍ ʚʝʢʘ ʕ. ɹʦʟʟʘ, ʠʟʚʝʩʪʥʦʛʦ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʢʘʢ ʘʚʪʦʨʘ ʢʘʤʝʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʣʷ ʜʫʭʦʚʳʭ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ. ʀʟ ʝʛʦ ʦʙʰʠʨʥʦʛʦ ʘʥʩʘʤʙʣʝʚʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʚʳʜʝʣʷʶʪʩʷ 

çɼʠʘʣʦʛè ʜʣʷ ʜʚʫʭ ʪʨʫʙ, ʚ ʢʦʪʦʨʦʤ ʫʤʝʣʦ ʩʦʯʝʪʘʶʪʩʷ ʪʝʤʙʨʦ-

ʚʳʝ ʠ ʚʠʨʪʫʦʟʥʳʝ ʢʘʯʝʩʪʚʘ ʜʚʫʭ ʩʦʣʠʨʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʂʚʠʥʪʝʪ ʜʣʷ ʜʝʨʝʚʷʥʥʳʭ ʜʫʭʦʚʳʭ ʠ çɺʘʨʠʘʮʠʠ ʥʘ ʩʚʦʙʦʜʥʫʶ 

ʪʝʤʫè ʜʣʷ ʬʣʝʡʪʳ, ʛʦʙʦʷ, ʢʣʘʨʥʝʪʘ, ʚʘʣʪʦʨʥʳ ʠ ʬʘʛʦʪʘ, ʂʚʘʨʪʝʪ 

ʜʣʷ 4 ʪʨʦʤʙʦʥʦʚ, ɸʥʜʘʥʪʝ ʠ ʉʢʝʨʮʦ ʜʣʷ ʢʚʘʨʪʝʪʘ ʩʘʢʩʦʬʦʥʦʚ. 

ʀʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʟʘʨʫʙʝʞʥʦʡ ʤʫʟʳʢʝ ʍʍ ʚʝʢʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʦ ʪʚʦʨʯʝʩʪʚʦʤ ʢʨʫʧʥʝʡʰʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʘʚʩʪʨʠʡʩʢʦʡ 

ʢʦʤʧʦʟʠʪʦʨʩʢʦʡ ʰʢʦʣʳ ɸ. ʐʝʥʙʝʨʛʘ. ʂʚʠʥʪʝʪ ʜʣʷ ʜʫʭʦʚʳʭ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʦʨ. 26 ʥʘʧʠʩʘʥ ʚ ʜʦʜʝʢʘʬʦʥʥʦʡ ʤʘʥʝʨʝ. 

ʉʝʛʦʜʥʷ ʜʫʭʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟ-

ʥʳʭ ʤʫʟʳʢʘʣʴʥʳʭ ʞʘʥʨʘʭ ï ʦʪ ʢʣʘʩʩʠʢʠ ʜʦ ʜʞʘʟʘ ʠ ʧʦʧ-ʤʫʟʳʢʠ. 

ɸʥʩʘʤʙʣʝʚʦʝ ʠʩʧʦʣʥʠʪʝʣʴʩʪʚʦ ʥʘ ʜʫʭʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ ʦʩʪʘ-

ʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʧʦʧʫʣʷʨʥʳʤ. ʄʫʟʳʢʘʥʪʳ ʧʨʦʜʦʣʞʘʶʪ ʩʦʟʜʘ-

ʚʘʪʴ ʥʦʚʳʝ ʘʥʩʘʤʙʣʠ, ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩʦ ʟʚʫʯʘʥʠʝʤ ʠ ʩʪʠ-

ʣʷʤʠ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʙʦʛʘʪʩʪʚʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʫʟʳʢʘʣʴʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ. 
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ɽ.ʖ. ʃʘʨʴʢʦʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʉɽʄʔʗ ʕʐʇɸɽɺ ʀ ɽɽ ʈʆʃʔ ɺ ʉʊɸʅʆɺʃɽʅʀʀ  

ʀ ʈɸɿɺʀʊʀʀ ʄʋɿʓʂɸʃʔʅʆʁ ʂʋʃʔʊʋʈʓ  

ʄɸʈʀʁʉʂʆɻʆ ʅɸʈʆɼɸ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʈʝʩʧʫʙʣʠʢʘ ʄʘʨʠʡ ʕʣ ʧʨʠʥʠʤʘʶʪ 

ʚʩʝ ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚʦ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠʩʧʦʣʥʠʪʝʣʴʩʢʠʭ ʢʦʥ-

ʢʫʨʩʘʭ ʠ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. ʆʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʘʨʠʡʩʢʦʡ ʢʫʣʴʪʫʨʳ ʟʘ ʧʨʝʜʝʣʳ ʨʝʩʧʫʙʣʠʢʠ. ɺ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʵʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʦʤʧʦʟʠʪʦʨʦʚ ʗ.ɸ. ʕʰʧʘʷ ʠ ʝʛʦ ʩʳʥʘ ɸ.ʗ. ʕʰʧʘʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʤʘʨʠʡʩʢʘʷ ʤʫʟʳʢʘʣʴʥʘʷ 

ʢʫʣʴʪʫʨʘ, ʗ.ɸ. ʕʰʧʘʡ, ɸ.ɸ. ʕʰʧʘʡ, ʢʫʣʴʪʫʨʘ, ʤʫʟʳʢʘ, ʥʘʨʦʜʥʦʝ ʪʚʦʨ-

ʯʝʩʪʚʦ, ʥʘʨʦʜʥʘʷ ʤʫʟʳʢʘ, ʠʩʢʫʩʩʪʚʦ, ʢʦʤʧʦʟʠʪʦʨ, ʧʨʦʩʚʝʱʝʥʠʝ.  
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Abstract. Every year, the Republic of Mari El takes part in All-

Russian competitions, conferences, events with greater enthusiasm, and 

also takes the issue of the development and dissemination of Mari culture 

outside the republic more seriously. All this became possible thanks to the 

pioneering composers of the late XIX - early XX centuries Ya.A. Eshpai 

and his son A.Ya. Eshpai. 
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ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʘʨʠʡʩʢʦʡ ʤʫʟʳʢʘʣʴ-

ʥʦʡ ʢʫʣʴʪʫʨʳ ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʦʪ ʜʚʫʭ ʤʫʟʳʢʘʥʪʦʚ. ʗʢʦʚ ɸʥ-

ʜʨʝʝʚʠʯ ʕʰʧʘʡ (1890-1963) ʠ ʀʚʘʥ ʉʪʝʧʘʥʦʚʠʯʘ ʂʣʶʯʥʠʢʦʚ-

ʇʘʣʘʥʪʘʡ (1886-1926) ʙʳʣʠ ʜʚʦʶʨʦʜʥʳʤʠ ʙʨʘʪʴʷʤʠ, ʠ ʥʘ ʤʫʟʳ-

ʢʘʣʴʥʳʡ ʧʫʪʴ ʚʳʰʣʠ ʨʫʢʘ ʦʙ ʨʫʢʫ.  

ʌʘʤʠʣʠʷ ʩʝʤʴʠ ʕʰʧʘʡ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʟʥʘʯʠʤʦʡ ʚ ʢʦʥʪʝʢ-

ʩʪʝ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ. ʉʘʤʳʡ ʠʟʚʝʩʪʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ 

ʵʪʦʡ ʩʝʤʴʠ ï ʢʨʫʧʥʳʡ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʢʦʤʧʦʟʠʪʦʨ ɸʥʜʨʝʡ ʗʢʦ-

ʚʣʝʚʠʯ ʕʰʧʘʡ (1925-2015). ʃʠʯʥʦʩʪʴ ʧʦʜʦʙʥʦʛʦ ʤʘʩʰʪʘʙʘ ʤʦʛ-

ʣʘ ʩʣʦʞʠʪʴʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠ-

ʷʭ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʩʪʘʣʘ ʩʝʤʴʷ ʢʦʤʧʦʟʠʪʦʨʘ. ʆʪʝʮ ʢʦʤʧʦʟʠ-

ʪʦʨʘ ï ʗʢʦʚ ɸʥʜʨʝʝʚʠʯ ʕʰʧʘʡ ï ʚʳʩʪʫʧʠʣ ʚ 1920-ʝ ʛʛ. ʢʘʢ 

ʫʯʝʥʳʡ-ʬʦʣʴʢʣʦʨʠʩʪ, ʢʦʤʧʦʟʠʪʦʨ, ʠʩʢʫʩʩʪʚʦʚʝʜ ʠ ʦʙʱʝʩʪʚʝʥ-

ʥʳʡ ʜʝʷʪʝʣʴ. ʆʥ ʩʪʘʣ ʧʝʨʚʳʤ ʤʫʟʳʢʘʥʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʥʘʢʦʤʠʣ 

ʢʫʣʴʪʫʨʥʫʶ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʩ ʧʝʩʝʥʥʳʤ ʪʚʦʨʯʝʩʪʚʦʤ ʥʘʨʦʜʘ 

ʤʘʨʠ. ɺ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʝʟʜʢʘʭ ʦʥ ʩʦʙʨʘʣ ʠ ʟʘʧʠʩʘʣ ʤʥʦʞʝ-

ʩʪʚʦ ʥʘʨʦʜʥʳʭ ʤʘʨʠʡʩʢʠʭ ʧʝʩʝʥ ʠ ʥʘʠʛʨʳʰʝʡ. ʇʦʟʜʥʝʝ ʦʥʠ ʚʦ-

ʰʣʠ ʚ ʩʙʦʨʥʠʢ çʄʘʨʠʡʩʢʠʝ ʥʘʨʦʜʥʳʝ ʧʝʩʥʠè, ʠʟʜʘʥʥʳʡ ʚ 

ʄʦʩʢʚʝ ʚ 1957 ʛʦʜʫ. ʗ.ɸ. ʕʰʧʘʶ ʧʨʠʥʘʜʣʝʞʠʪ ʝʱʝ ʦʜʠʥ ʩʙʦʨ-

ʥʠʢ ʤʘʨʠʡʩʢʠʭ ʥʘʨʦʜʥʳʭ ʧʝʩʝʥ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʣʦʜʠʡ, 

ʥʦ ʦʥ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʠʟʜʘʥ ʠ ʭʨʘʥʠʪʩʷ ʚ ʬʦʥʜʝ ʄʘʨʅʀʀ ʚ ʛ. 

ʁʦʰʢʘʨ-ʆʣʘ.  
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ʗʢʦʚ ɸʥʜʨʝʝʚʠʯ ʷʚʣʷʝʪʩʷ ʘʚʪʦʨʦʤ ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʣʷ ʨʘʟ-

ʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʦʩʪʘʚʦʚ: ʦʨʢʝʩʪʨʦʚ, ʘʥʩʘʤʙʣʝʡ. ʊʘʢʞʝ 

ʠʤ ʥʘʧʠʩʘʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʦʣʴʥʳʭ ʠ ʭʦʨʦʚʳʭ ʚʦʢʘʣʴʥʳʭ 

ʧʨʦʠʟʚʝʜʝʥʠʡ, ʧʘʪʨʠʦʪʠʯʝʩʢʠʭ ʧʝʩʝʥ. ɺ ʝʛʦ ʪʚʦʨʯʝʩʢʦʤ ʥʘʩʣʝ-

ʜʠʠ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʞʘʥʨ ʦʙʨʘʙʦʪʢʠ ʥʘʨʦʜʥʦʡ ʧʝʩʥʠ. 

ʆʜʥʠʤ ʠʟ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʮʠʢʣ ç15 ʤʘʨʠʡʩʢʠʭ ʧʝʩʝʥè 

ʜʣʷ ʛʦʣʦʩʘ ʩ ʬʦʨʪʝʧʠʘʥʦ.  

ɿʘʩʣʫʛʠ ʗʢʦʚʘ ʕʰʧʘʷ ʚ ʦʙʣʘʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ 

ʦʪʤʝʯʝʥʳ ʧʨʠʩʚʦʝʥʠʝʤ ʝʛʦ ʠʤʝʥʠ ʎʝʥʪʨʫ ʥʘʨʦʜʥʦʡ ʢʫʣʴʪʫʨʳ ʚ 

ʛ. ʂʦʟʴʤʦʜʝʤʴʷʥʩʢʝ, ʄʘʨʠʡʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʠʣʘʨʤʦʥʠʠ, 

ʦʜʥʦʡ ʠʟ ʫʣʠʮ ʛ. ʁʦʰʢʘʨ-ʆʣʳ. ʅʘ ʨʦʜʠʥʝ ʗʢʦʚʘ ʕʰʧʘʷ - ʚ ʩʝʣʝ 

ʂʦʢʰʘʤʘʨʳ - ʥʘʭʦʜʠʪʩʷ ʝʛʦ ɼʦʤ-ʤʫʟʝʡ ʠ ʙʶʩʪ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ 

ʚ 2010 ʛʦʜʫ. 

ɸʥʜʨʝʡ ʗʢʦʚʣʝʚʠʯ ʕʰʧʘʡ ï ʢʦʤʧʦʟʠʪʦʨ, ʯʣʝʥ ʉʦʶʟʘ ʢʦʤ-

ʧʦʟʠʪʦʨʦʚ ʈʦʩʩʠʠ, ʧʦʯʝʪʥʳʡ ʧʨʦʬʝʩʩʦʨ ʄʦʩʢʦʚʩʢʦʡ ʂʦʥʩʝʨʚʘ-

ʪʦʨʠʠ, ʛʜʝ ʚ ʩʚʦʝ ʚʨʝʤʷ ʦʙʫʯʘʣʩʷ ʧʦ ʢʣʘʩʩʫ ʢʦʤʧʦʟʠʮʠʠ ʫ ʅ.ʗ. 

ʄʷʩʢʦʚʩʢʦʛʦ ʠ ɽ.ʂ. ɻʦʣʫʙʝʚʘ. ɸʩʧʠʨʘʥʪʫʨʫ ɸʥʜʨʝʡ ʕʰʧʘʡ ʟʘ-

ʢʦʥʯʠʣ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʀ. ʍʘʯʘʪʫʨʷʥʘ. ɿʘʥʷʪʠʷ ʩ ɸʨʘʤʦʤ 

ʀʣʴʠʯʦʤ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʪʪʘʯʠʚʘʥʠʝ ʢʦʤʧʦʟʠʪʦʨʩʢʦʡ 

ʪʝʭʥʠʢʠ ɸ. ʕʰʧʘʷ, ʦʩʦʙʝʥʥʦ ʚ ʞʘʥʨʝ ʢʦʥʮʝʨʪʘ. ʗʨʢʠʤ ʪʦʤʫ ʜʦ-

ʢʘʟʘʪʝʣʴʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʇʝʨʚʳʡ ʩʢʨʠʧʠʯʥʳʡ ʢʦʥʮʝʨʪ, ʚ ʧʘʨʪʠ-

ʪʫʨʝ ʢʦʪʦʨʦʛʦ ʥʘʣʠʯʝʩʪʚʫʶʪ ʦʙʨʘʱʝʥʠʷ ʢ ʥʘʨʦʜʥʦʡ ʤʫʟʳʢʝ. 

ʇʨʠʤʝʥʷʷ ʤʫʟʳʢʘʣʴʥʦ-ʷʟʳʢʦʚʳʝ ʵʣʝʤʝʥʪʳ ʤʘʨʠʡʩʢʦʡ 

ʥʘʨʦʜʥʦʡ ʤʫʟʳʢʠ, ɸʥʜʨʝʡ ʕʰʧʘʡ ʩʦʟʜʘʣ ʩʚʦʡ ʥʝʧʦʚʪʦʨʠʤʳʡ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʩʪʠʣʴ. ʇʝʨʚʳʤ ʝʛʦ ʫʯʠʪʝʣʝʤ ʙʳʣ ʦʪʝʮ ï ʗ.ɸ. 

ʕʰʧʘʡ. ʆʥ ʦʪʢʨʳʣ ʩʳʥʫ ʢʣʘʜʝʟʴ ʙʦʛʘʪʩʪʚʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦ 

ʥʘʨʦʜʥʦʡ ʧʝʩʥʠ. ʇʘʤʷʪʠ ʦʪʮʘ ɸ.ʗ. ʕʰʧʘʡ ʧʦʩʚʷʪʠʣ ʥʝʩʢʦʣʴʢʦ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʣʷ ʩʠʤʬʦʥʠʯʝʩʢʦʛʦ ʦʨʢʝʩʪʨʘ: çʇʝʩʥʠ ʛʦʨʥʳʭ ʠ 

ʣʫʛʦʚʳʭ ʤʘʨʠè, ʊʨʝʪʴʶ ʠ ɺʦʩʴʤʫʶ ʩʠʤʬʦʥʠʠ.  

ɺʟʨʘʱʝʥʥʦʝ ʚ ʩʝʤʴʝ ʯʫʚʩʪʚʦ ʧʨʝʢʣʦʥʝʥʠʷ ʧʝʨʝʜ ʢʨʘʩʦʪʦʡ ʠ 

ʤʫʜʨʦʩʪʴʶ ʥʘʨʦʜʥʳʭ ʥʘʧʝʚʦʚ ɸ.ʗ. ʕʰʧʘʡ ʧʨʦʥʝʩ ʯʝʨʝʟ ʛʦʜʳ 

ʚʦʡʥʳ. ɺ 1943 ʛ. ɸʥʜʨʝʡ ʗʢʦʚʣʝʚʠʯ ʙʳʣ ʟʘʯʠʩʣʝʥ ʚ ʏʢʘʣʦʚʩʢʦʝ 

ʧʫʣʝʤʝʪʥʦʝ ʫʯʠʣʠʱʝ, ʦʙʫʯʘʣʩʷ ʥʘ ʢʫʨʩʘʭ ʧʝʨʝʚʦʜʯʠʢʦʚ ʚ ɺʦʝʥ-

ʥʦʤ ʠʥʩʪʠʪʫʪʝ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ. ɺ 1944 ʛ. ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʚ 

ʜʝʡʩʪʚʫʶʱʫʶ ʘʨʤʠʶ ʥʘ 1-ʡ ɹʝʣʦʨʫʩʩʢʠʡ ʬʨʦʥʪ. ɺ ʟʚʘʥʠʠ ʣʝʡ-

ʪʝʥʘʥʪʘ ʚʟʚʦʜʘ ʨʘʟʚʝʜʢʠ ʦʥ ʧʨʦʰʝʣ ʇʦʣʴʰʫ, ɻʝʨʤʘʥʠʶ, ʜʦʰʝʣ 

ʜʦ ɹʝʨʣʠʥʘ. ɹʳʣ ʥʘʛʨʘʞʜʝʥ ʦʨʜʝʥʘʤʠ ʂʨʘʩʥʦʡ ʟʚʝʟʜʳ, ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ɺʦʡʥʳ 2-ʡ ʩʪʝʧʝʥʠ ʠ ʤʝʜʘʣʷʤʠ.  
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ʂʘʢ ʢʦʤʧʦʟʠʪʦʨ, ɸʥʜʨʝʡ ʕʰʧʘʡ ʜʦʩʪʠʛ ʩʚʦʙʦʜʳ ʚ ʦʙʨʘʱʝ-

ʥʠʠ ʩ ʥʘʨʦʜʥʳʤʠ ʧʝʩʥʷʤʠ ʠ ʥʘʠʛʨʳʰʘʤʠ, ʩʦʝʜʠʥʷʷ ʜʘʥʥʳʡ ʤʘ-

ʪʝʨʠʘʣ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʣʝʢʩʠʢʦʡ. ʕʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʤʫʟʳʢʘʣʴʥʳʡ ʩʪʠʣʴ ʷʨʢʠʤ, ʠʥʪʝʨʝʩʥʳʤ, ʣʝʛʢʦ ʫʟʥʘʚʘʝʤʳʤ. 

ʇʨʠʤʝʨʦʤ ʩʣʫʞʘʪ ʧʨʦʠʟʚʝʜʝʥʠʷ: ʂʦʥʮʝʨʪ ʜʣʷ ʦʨʢʝʩʪʨʘ ʩ ʩʦʣʠ-

ʨʫʶʱʠʤʠ ʪʨʫʙʦʡ, ʚʠʙʨʘʬʦʥʦʤ, ʬʦʨʪʝʧʠʘʥʦ ʠ ʢʦʥʪʨʘʙʘʩʦʤ 

(Concerto grosso), çʊʨʠ ʤʘʨʠʡʩʢʠʝ ʧʝʩʥʠè (ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʛʦʣʦʩʘ 

ʩ ʬʦʨʪʝʧʠʘʥʦ), ʂʦʥʮʝʨʪ ʜʣʷ ʛʦʙʦʷ ʩ ʦʨʢʝʩʪʨʦʤ. ʉʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ ʤʘʨʠʡʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʯʘʣʘ ʥʝ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪ ʚʩʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʦʤʧʦʟʠʪʦʨʘ, ʦʙʦʙʱʘʶʱʝʛʦ ʚ 

ʩʚʦʝʤ ʪʚʦʨʯʝʩʪʚʝ ʨʘʟʣʠʯʥʳʝ ʤʫʟʳʢʘʣʴʥʦ-ʩʪʠʣʝʚʳʝ ʧʣʘʩʪʳ. 

ɺ ʩʚʦʝʤ ʪʚʦʨʯʝʩʪʚʝ ɸ. ʕʰʧʘʡ ʦʙʨʘʱʘʣʩʷ ʢ ʩʘʤʳʤ ʨʘʟʥʳʤ 

ʤʫʟʳʢʘʣʴʥʳʤ ʞʘʥʨʘʤ, ʥʘʯʠʥʘʷ ʦʪ ʧʝʩʥʠ ʠ ʤʫʟʳʢʠ ʢ ʢʠʥʦʬʠʣʴ-

ʤʘʤ, ʟʘʢʘʥʯʠʚʘʷ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ʜʣʷ ʩʠʤʬʦʥʠʯʝʩʢʦʛʦ ʦʨʢʝʩʪʨʘ 

ʠ ʙʘʣʝʪʘʤʠ.  

ɾʠʚʷ ʠ ʨʘʙʦʪʘʷ ʚ ʄʦʩʢʚʝ, ʢʦʤʧʦʟʠʪʦʨ ʧʦʜʜʝʨʞʠʚʘʣ ʪʚʦʨʯʝ-

ʩʢʫʶ ʩʚʷʟʴ ʩʦ ʩʚʦʝʡ ʨʦʜʠʥʦʡ - ʈʝʩʧʫʙʣʠʢʦʡ ʄʘʨʠʡ ʕʣ. ɺ ʁʦʰ-

ʢʘʨ-ʆʣʝ ʦʨʛʘʥʠʟʦʚʳʚʘʣʠʩʴ ʝʛʦ ʘʚʪʦʨʩʢʠʝ ʚʝʯʝʨʘ, ʪʚʦʨʯʝʩʢʠʝ 

ʚʩʪʨʝʯʠ ʩ ʤʫʟʳʢʘʥʪʘʤʠ, ʣʶʙʠʪʝʣʷʤʠ ʤʫʟʳʢʠ, ʩʫʱʝʩʪʚʦʚʘʣ ʪʝʩ-

ʥʳʡ ʢʦʥʪʘʢʪ ʩ ʤʘʨʠʡʩʢʦʡ ʢʦʤʧʦʟʠʪʦʨʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ. ʅʝ-

ʩʢʦʣʴʢʦ ʨʘʟ ɸ.ʗ. ʕʰʧʘʡ ʧʦʩʝʱʘʣ ʂʦʟʴʤʦʜʝʤʴʷʥʩʢʫʶ ʜʝʪʩʢʫʶ 

ʰʢʦʣʫ ʠʩʢʫʩʩʪʚ, ʢʦʪʦʨʘʷ ʩ 2003 ʛʦʜʘ ʥʦʩʠʪ ʝʛʦ ʠʤʷ. ɺ ʧʘʤʷʪʴ ʦ 

ʢʦʤʧʦʟʠʪʦʨʝ ʫʩʪʘʥʦʚʣʝʥʘ ʤʝʤʦʨʠʘʣʴʥʘʷ ʜʦʩʢʘ ʥʘ ʜʦʤʝ 43 ʧʦ 

ʫʣʠʮʝ ʏʝʨʥʳʰʝʚʩʢʦʛʦ ʚ ʛʦʨʦʜʝ ʂʦʟʴʤʦʜʝʤʴʷʥʩʢʝ, ʛʜʝ ʢʦʤʧʦʟʠ-

ʪʦʨ ʧʨʦʚʝʣ ʧʝʨʚʳʝ ʜʚʘ ʛʦʜʘ ʩʚʦʝʡ ʞʠʟʥʠ. ʀʤʷ ɸ.ʗ. ʕʰʧʘʷ ʧʨʠ-

ʩʚʦʝʥʦ ɹʦʣʴʰʦʤʫ ʢʦʥʮʝʨʪʥʦʤʫ ʟʘʣʫ ʂʦʣʣʝʜʞʘ ʢʫʣʴʪʫʨʳ ʠ ʠʩ-

ʢʫʩʩʪʚ ʠʤ. ʀ.ʉ. ʇʘʣʘʥʪʘʷ ʚ ʛ. ʁʦʰʢʘʨ-ʆʣʘ. ʉ 2013 ʛʦʜʘ ʚ ʩʪʦʣʠ-

ʮʝ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʩʷ 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʥʢʫʨʩ-ʬʝʩʪʠʚʘʣʴ ʤʦʣʦʜʳʭ ʤʫʟʳʢʘʥʪʦʚ ʠʤʝ-

ʥʠ ɸ. ʕʰʧʘʷ.  

ʊʚʦʨʯʝʩʪʚʦ ʗʢʦʚʘ ʠ ɸʥʜʨʝʷ ʕʰʧʘʝʚ ʦʙʰʠʨʥʦ, ʤʥʦʛʦʛʨʘʥʥʦ, 

ʨʘʟʥʦʧʣʘʥʦʚʦ, ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʤʘʨʠʡʩʢʦʡ ʥʘʮʠʦʥʘʣʴ-

ʥʦʡ ʤʫʟʳʢʝ. ʀʭ ʥʘʩʣʝʜʠʝ ʩʪʘʣʦ ʙʝʩʮʝʥʥʳʤ ʜʦʩʪʦʷʥʠʝʤ ʤʫʟʳ-

ʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʥʝ ʪʦʣʴʢʦ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ ʠ ʈʦʩʩʠʠ ï 

ʠʤʝʥʘ ʵʪʠʭ ʤʫʟʳʢʘʥʪʦʚ ʠʟʚʝʩʪʥʳ ʟʘ ʧʨʝʜʝʣʘʤʠ ʥʘʰʝʡ ʈʦʜʠʥʳ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ 

ʃʘʨʴʢʦʚʘ ɽʢʘʪʝʨʠʥʘ ʖʨʴʝʚʥʘ ï ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʠʩʢʫʩʩʪʚ, ʏʫʚʘʰ-
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ɺʀʉʆʏʅʆ-ʅʀɾʅɽʏɽʃʖʉʊʅʆɻʆ ʉʋʉʊɸɺɸ ɺ ʈʆʉʉʀʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʚʠʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ ʧʨʠ ʝʛʦ ʥʦʨʤʘʣʴʥʦʡ ʬʫʥʢ-

ʮʠʠ ʠ ʜʠʩʬʫʥʢʮʠʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ 

ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ, ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʚ ʈʦʩʩʠʠ. ʉʦʙʨʘʥʘ ʩʪʘʪʠʩʪʠʢʘ 

ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʏɻʋ 
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ʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ ʚ ʨʘʟʥʳʭ ʛʦʨʦʜʘʭ 

ʈʦʩʩʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʬʫʥʢʮʠʷ ɺʅʏʉ, ʤʦʙʠʣʴʥʦʩʪʴ ʩʫʩʪʘʚʘ, 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʠʟʥʘʰʠʚʘʥʠʝ, ʦʩʪʝʦʘʨʪʨʠʪ ɺʅʏʉ, ʤʘʥʫʘʣʴʥʘʷ ʪʝ-
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MODERN METHODS OF TEMPOROMANDIBULAR  
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Abstract. The article discusses the anatomical features of the tem-

poromandibular joint during its normal function and dysfunction. Modern 

methods of treating TMJ dysfunction used in Russia are analyzed. Statis-

tics on the prevalence of this disease among students of of I. N. Ulyanov 

Chuvash State University have been collected. Data on the number of 

doctors specializing in the treatment of TMJ dysfunction in different cit-

ies of Russia are given. 
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ɼʠʩʬʫʥʢʮʠʷ ʚʠʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ (ʜʘʣʝʝ ï 

ɺʅʏʉ) ï ʵʪʦ ʥʘʨʫʰʝʥʠʝ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɺʅʏʉ 

ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʦʢʢʣʶʟʠʠ, ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥ-

ʪʦʚ ʠ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ɺʅʏʉ. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʜʘʥ-

ʥʳʤ, ʜʠʩʬʫʥʢʮʠʷ ɺʅʏʉ ï ʢʨʘʡʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʟʘʙʦʣʝʚʘ-

ʥʠʝ, ʦʢʦʣʦ 75% ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʧʦʩʪʘʨʘʣʠʩʴ 

ʜʘʪʴ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʠʤʧʪʦʤʘʭ ʜʠʩʬʫʥʢʮʠʠ; ʚʘʞʥʦ ʚʦ-

ʚʨʝʤʷ ʨʘʩʧʦʟʥʘʪʴ ʧʨʦʙʣʝʤʫ ʠ ʦʙʨʘʪʠʪʴʩʷ ʟʘ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠ-

ʩʪʘ ʚʦ ʠʟʙʝʞʘʥʠʝ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʨʘʟʦʙʨʘʪʴ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ɺʅʏʉ, ʧʨʠʯʠʥʳ ʠ ʩʠʤʧʪʦʤʳ ʝʛʦ ʧʘʪʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ 

ʩʦʙʨʘʪʴ ʩʪʘʪʠʩʪʠʢʫ ʧʦ ʥʘʣʠʯʠʶ ʩʠʤʧʪʦʤʦʚ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ 

(ɼɺʅʏʉ) ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʏɻʋ ʠʤ. ʀ. ʅ. ʋʣʴʷʥʦʚʘ ʠ ʚʳʷʚʠʪʴ 

ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ɼɺʅʏʉ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʈʦʩʩʠʠ. 

ɹʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

1. ʀʟʫʯʠʪʴ ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʠʩʬʫʥʢʮʠʝʡ 

ɺʅʏʉ; 

2. ʆʧʨʝʜʝʣʠʪʴ ʠ ʦʧʠʩʘʪʴ ʚʦʟʤʦʞʥʦʝ ʣʝʯʝʥʠʝ ʜʠʩʬʫʥʢʮʠʠ 

ɺʅʏʉ; 
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3. ʇʨʦʚʝʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʣʶʜʝʡ ʩ ʜʠʩ-

ʬʫʥʢʮʠʝʡ ɺʅʏʉ. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʥʘ ʙʘʟʝ çʏʫʚʘʰʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀ.ʅ ʋʣʴʷʥʦʚʘè ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ 1-4 ʢʫʨ-

ʩʦʚ ʚ ʬʦʨʤʘʪʝ çɻʫʛʣ ʬʦʨʤʳè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʪʫʜʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʧʨʦ-

ʙʣʝʤʳ ʩ ɺʅʏʉ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ. 

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ɺʅʏʉ ʦʪʥʦʩʠʪʩʷ ʢ ʧʘʨʥʳʤ ʵʣ-

ʣʠʧʩʦʚʠʜʥʳʤ ʜʚʫʦʩʥʳʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʩʫʩʪʘʚʦʤ, ʢʦʪʦʨʳʡ 

ʩʦʝʜʠʥʷʝʪ ʥʠʞʥʶʶ ʯʝʣʶʩʪʴ ʩ ʦʩʥʦʚʘʥʠʝʤ ʯʝʨʝʧʘ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʵʪʦ ʩʫʩʪʘʚ ʤʝʞʜʫ ʥʠʞʥʝʯʝʣʶʩʪʥʦʡ ʷʤʢʦʡ ʚʠʩʦʯʥʦʡ ʢʦʩʪʠ ʠ 

ʤʳʱʝʣʢʦʚʳʤ ʦʪʨʦʩʪʢʦʤ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ. ʊʘʢʞʝ ʚʥʫʪʨʠ ʩʫʩʪʘʚʘ 

ʝʩʪʴ ʚʥʫʪʨʠʩʫʩʪʘʚʥʦʡ ʜʠʩʢ, ʢʦʪʦʨʳʡ, ʩʨʘʩʪʘʷʩʴ ʩ ʢʘʧʩʫʣʦʡ ʩʫ-

ʩʪʘʚʘ, ʨʘʟʜʝʣʷʝʪ ʝʛʦ ʥʘ ʜʚʘ ʵʪʘʞʘ ï ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ. ʂ ʩʚʷʟ-

ʢʘʤ, ʫʢʨʝʧʣʷʶʱʠʤ ʩʫʩʪʘʚ, ʦʪʥʦʩʷʪʩʷ: ʣʘʪʝʨʘʣʴʥʘʷ ʚʠʩʦʯʥʦ-

ʥʠʞʥʝʯʝʣʶʩʪʥʘʷ ʩʚʷʟʢʘ (ʩʯʠʪʘʝʪʩʷ ʣʘʪʝʨʘʣʴʥʳʤ ʫʪʦʣʱʝʥʠʝʤ 

ʢʘʧʩʫʣʳ ʩʫʩʪʘʚʘ), ʢʣʠʥʦʚʠʜʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʘʷ ʠ ʰʠʣʦʥʠʞʥʝ-

ʯʝʣʶʩʪʥʘʷ [1]. 

ɺ ɺʅʏʉ ʚ ʥʦʨʤʝ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʜʚʠʞʝʥʠʷ: ʦʪʢʨʳʚʘ-

ʥʠʝ ʠ ʟʘʢʨʳʚʘʥʠʝ ʨʪʘ, ʜʚʠʞʝʥʠʝ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʚʧʝʨʝʜ-ʥʘʟʘʜ, 

ʩʤʝʱʝʥʠʝ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʚʧʨʘʚʦ-ʚʣʝʚʦ. ɺʅʏʉ ʷʚʣʷʝʪʩʷ ʢʦʤ-

ʙʠʥʠʨʦʚʘʥʥʳʤ ʩʫʩʪʘʚʦʤ. 

ɼʠʩʬʫʥʢʮʠʷ ɺʅʏʉ ï ʵʪʦ ʥʘʨʫʰʝʥʠʝ ʤʦʙʠʣʴʥʦʩʪʠ ʩʫʩʪʘʚʘ. 

ʆʩʥʦʚʥʳʝ ʩʠʤʧʪʦʤʳ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ: ʙʦʣʴ ʚ ʦʙʣʘʩʪʠ ʣʠʮʘ, 

ʰʝʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʴʶ; ʧʨʦʙʣʝʤʳ ʩ 

ʢʦʥʪʨʦʣʝʤ ʜʚʠʞʝʥʠʷ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʚʦ ʚʨʝʤʷ ʨʘʟʛʦʚʦʨʘ, ʧʨʠ-

ʝʤʘ ʧʠʱʠ; ʧʨʦʙʣʝʤʳ ʩ ʰʠʨʦʢʠʤ ʦʪʢʨʳʚʘʥʠʝʤ ʨʪʘ (ʢ ʧʨʠʤʝʨʫ, 

ʚʦ ʚʨʝʤʷ ʟʝʚʘʥʠʷ); ʱʝʣʢʘʶʱʠʝ ʠʣʠ ʣʦʧʘʶʱʠʝʩʷ ʟʚʫʢʠ; ʦʱʫʱʝ-

ʥʠʝ ʨʠʛʠʜʥʦʩʪʠ ʯʝʣʶʩʪʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʠʩʬʫʥʢʮʠʠ, ʪʨʘʚʤʳ ʠʣʠ ʠʥʬʝʢʮʠʠ ʨʘʟʚʠʚʘʝʪ-

ʩʷ ʦʩʪʝʦʘʨʪʨʠʪ ɺʅʏʉ. ʉʫʩʪʘʚʥʦʡ ʜʠʩʢ, ʩʫʩʪʘʚʥʦʡ ʭʨʷʱ ʫʧʣʦ-

ʱʘʶʪʩʷ, ʧʦʷʚʣʷʝʪʩʷ ʙʦʣʴ ʚ ʩʫʩʪʘʚʝ, ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʝʛʦ ʤʦʙʠʣʴ-

ʥʦʩʪʴ.  

ʇʦʣʥʦʤʘʩʰʪʘʙʥʦʝ ʣʝʯʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʤʦʛʘʝʪ ʩʥʷʪʴ 

ʙʦʣʴ ʠ ʫʣʫʯʰʠʪʴ ʧʦʜʚʠʞʥʦʩʪʴ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʜʠʩʬʫʥʢ-

ʮʠʶ ɺʅʏʉ: ʤʳʰʝʯʥʘʷ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ. 
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ʋ ʥʝʢʦʪʦʨʳʭ ʣʶʜʝʡ ʩ ɼɺʅʏʉ ʤʳʰʮʳ ʯʝʣʶʩʪʠ ʦʩʦʙʦ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʳʝ ʣʠʙʦ ʦʥʠ ʠʩʧʳʪʳʚʘʶʪ ʩʠʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʯʝʣʶ-

ʩʪʷʭ. ʅʘʧʨʷʞʝʥʠʝ, ʫʪʦʤʣʝʥʠʝ ʠʣʠ ʤʳʰʝʯʥʳʝ ʩʧʘʟʤʳ ʤʦʛʫʪ ʚʳ-

ʟʳʚʘʪʴ ʙʦʣʴ. ɹʦʣʴ ʤʦʞʝʪ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴʩʷ ʥʘ ʦʩʪʘʣʴʥʫʶ ʯʘʩʪʴ 

ʣʠʮʘ, ʯʝʣʶʩʪʠ ʠ ʰʝʠ. 

ʀʥʦʛʜʘ ʧʦʚʨʝʞʜʘʝʪʩʷ ʚʠʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʦʡ ʩʫʩʪʘʚ (ʠʟ-

ʟʘ ʩʢʨʝʞʝʪʘʥʠʷ ʟʫʙʘʤʠ ʚʦ ʚʨʝʤʷ ʩʥʘ, ʩʞʠʤʘʥʠʷ ʯʝʣʶʩʪʝʡ ʚ ʪʝ-

ʯʝʥʠʝ ʜʥʷ, ʪʨʘʚʤʳ). 

ɺʦʩʧʘʣʝʥʠʝ ʠʣʠ ʨʘʟʜʨʘʞʝʥʠʝ ʩʫʩʪʘʚʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʜʠʩ-

ʬʫʥʢʮʠʶ ɺʅʏʉ. ʊʘʢʞʝ ʩʫʩʪʘʚ ʤʦʞʝʪ ʩʦ ʚʨʝʤʝʥʝʤ ʨʘʟʨʫʰʠʪʴʩʷ. 

ʕʪʦ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʠʟ-ʟʘ çʩʪʘʨʝʥʠʷè ʠʣʠ ʩʢʨʝʞʝʪʘʥʠʷ ʟʫʙʘʤʠ. 

ɸʨʪʨʠʪ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʨʘʟʜʨʘʞʝʥʠʝ ʠ ʞʝʩʪʢʦʩʪʴ ʩʫʩʪʘʚʘ. 

ʆʩʦʙʝʥʥʦ ʥʘʩʪʦʨʦʞʝʥʥʦ ʢ ʩʠʤʧʪʦʤʘʤ ɼɺʅʏʉ ʩʣʝʜʫʝʪ ʦʪ-

ʥʝʩʪʠʩʴ ʣʶʜʷʤ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ. ɾʝʥ-

ʱʠʥʳ ʙʦʣʝʝ ʩʢʣʦʥʥʳ ʢ ʨʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʚʠʩʦʯʥʦ-

ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ; ʢʫʨʠʣʴʱʠʢʠ ʪʘʙʘʢʘ ʝʱʝ ʙʦʣʝʝ ʧʦʜ-

ʚʝʨʞʝʥʳ ʨʘʟʚʠʪʠʶ ɼɺʅʏʉ.  

ʃʶʜʠ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʙʦʣʝʚʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʭʨʦʥʠʯʝʩʢʠʝ ʛʦʣʦʚʥʳʝ ʙʦʣʠ ʠʣʠ ʬʠʙʨʦʤʠʘʣʛʠʷ, ʙʦʣʝʝ ʩʢʣʦʥʥʳ ʢ 

ʟʘʙʦʣʝʚʘʥʠʶ ɺʅʏʉ. ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʦ ʣʶʜʷʭ, 

ʩʪʨʘʜʘʶʱʠʭ ʘʫʪʦʠʤʤʫʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʘʧʥʦʵ ʚʦ ʩʥʝ ʠʣʠ 

ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʪʨʝʚʦʛʘ ʠʣʠ ʜʝʧʨʝʩ-

ʩʠʷ [3]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʧʨʝʜʣʘʛʘʝʪ ʯʝʪʳʨʝ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ 

ɼɺʅʏʉ: ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʡ, ʠʥʲʝʢʮʠʦʥʥʳʡ, ʦʧʝʨʘʮʠʦʥʥʳʡ, ʘ 

ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʦʙʨʘʟʘ ʞʠʟʥʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʘ ʧʨʠʤʝʥʷʶʪ ʥʝʩʪʝʨʦʠʜʥʳʝ ʧʨʦʪʠʚʦʚʦʩ-

ʧʘʣʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ (ʅʇɺʇ), ʦʪʧʫʩʢʘʝʤʳʝ ʧʦ ʨʝʮʝʧʪʫ ʠʣʠ 

ʙʝʟ ʨʝʮʝʧʪʘ, ʪʘʢʠʝ ʢʘʢ ʠʙʫʧʨʦʬʝʥ (ʚ ʢʘʯʝʩʪʚʝ ʦʙʣʝʛʯʝʥʠʷ ʙʦʣʠ 

ʦʪ ʚʦʩʧʘʣʝʥʠʷ); ʤʠʦʨʝʣʘʢʩʘʥʪʳ (ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʨʠ ʤʳʰʝʯʥʳʭ 

ʩʧʘʟʤʘʭ); ʩʪʝʨʦʠʜʳ (ʫʤʝʥʴʰʘʶʪ ʚʦʩʧʘʣʝʥʠʝ); ʥʝʢʦʪʦʨʳʝ ʘʥʪʠ-

ʜʝʧʨʝʩʩʘʥʪʳ (ʪʨʠʮʠʢʣʠʯʝʩʢʠʝ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʳ); ʤʝʩʪʥʳʝ ʦʙʝʟ-

ʙʦʣʠʚʘʶʱʠʝ ʜʣʷ ʚʪʠʨʘʥʠʷ ʚ ʢʦʞʫ.  

ʊʘʢʞʝ ʚ ʣʝʯʝʥʠʠ ɼɺʅʏʉ ʵʬʬʝʢʪʠʚʥʦ ʠʟʤʝʥʝʥʠʝ ʦʙʨʘʟʘ 

ʞʠʟʥʠ. ɺʨʘʯʠ ʨʝʢʦʤʝʥʜʫʶʪ ʫʤʝʥʴʰʠʪʴ ʩʪʨʝʩʩ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʩʦʟʜʘʚʘʪʴ ʤʳʰʝʯʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʣʠ ʟʘʩʪʘʚʣʷʪʴ ʩʞʠʤʘʪʴ ʯʝʣʶ-

ʩʪʠ ʠʣʠ ʩʢʨʝʞʝʪʘʪʴ ʠʤʠ; ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʨʝʣʘʢʩʘʮʠʠ, ʪʘʢʠʝ 

ʢʘʢ ʛʣʫʙʦʢʦʝ ʜʳʭʘʥʠʝ ʠʣʠ ʤʝʜʠʪʘʮʠʷ; ʥʦʩʠʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʢʘʧʫ 
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ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʯʝʣʶʩʪʠ ʥʘ ʤʝʩʪʝ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʩʢʨʝʞʝʪʘ ʟʫʙʘʤʠ (ʢʘʧʘ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʩʪʦʤʘʪʦʣʦʛʦʤ); ʠʟʙʝʛʘʪʴ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʧʣʦʭʦ ʧʨʦʞʝʚʳʚʘʶʱʠʭʩʷ ʧʨʦʜʫʢʪʦʚ (ʞʝʩʪʢʦʛʦ 

ʤʷʩʘ, ʩʫʰʝʥʦʛʦ ʤʷʩʘ, ʩʫʭʦʬʨʫʢʪʦʚ, ʢʘʨʘʤʝʣʠ, ʠʨʠʩʢʠ), ʙʨʦʩʠʪʴ 

ʢʫʨʠʪʴ. 

ɿʘʯʘʩʪʫʶ ʧʘʮʠʝʥʪʘ ʤʦʛʫʪ ʥʘʧʨʘʚʠʪʴ ʢ ʬʠʟʠʦʪʝʨʘʧʝʚʪʫ, ʩʧʝ-

ʮʠʘʣʠʟʠʨʫʶʱʝʤʫʩʷ ʥʘ ɼɺʅʏʉ. ʉʧʝʮʠʘʣʠʩʪ ʧʦʢʘʟʳʚʘʝʪ ʫʧʨʘʞ-

ʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʢʨʝʧʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʳʰʮʳ ʠ ʫʣʫʯʰʘʶʪ 

ʜʠʘʧʘʟʦʥ ʜʚʠʞʝʥʠʡ ɺʅʏʉ. 

ɽʩʣʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʥʝ ʧʦʤʦʛʘʶʪ, ʚʨʘʯ ʤʦʞʝʪ ʧʦ-

ʧʨʦʙʦʚʘʪʴ ʠʥʲʝʢʮʠʠ ʩʪʝʨʦʠʜʦʚ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʚʦʩʧʘʣʝʥʠʝ ʠ 

ʙʦʣʴ. ʀʥʲʝʢʮʠʠ ʙʦʪʦʢʩʘ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʩʦʢʨʘʱʝʥʠʝ ʤʳʰʮ, 

ʧʨʝʜʦʪʚʨʘʱʘʷ ʠʭ ʩʞʠʤʘʥʠʝ ʠ ʩʧʘʟʤʳ, ʘ ʪʘʢʞʝ ʧʦʤʦʛʘʶʪ ʟʘʞʠʚ-

ʣʝʥʠʶ ʠ ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʩʢʨʝʞʝʪʘʥʠʝ ʟʫʙʘʤʠ [2]. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʠʩʬʫʥʢʮʠʷ ɺʅʏʉ ʥʝ ʪʨʝʙʫʝʪ ʭʠ-

ʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʍʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ 

ʦʙʳʯʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʫʩʪʘʚ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʥʝʧʨʘʚʠʣʴʥʦʤ ʤʝʩʪʝ (ʯʘʩʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʘʚʤʳ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʠ, 

ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʥʦʚʘʷ ʦʪʨʘʩʣʴ ʩʪʦʤʘʪʦʣʦʛʠʠ ï ʛʥʘʪʦʣʦʛʠʷ. 

ʉʧʝʮʠʘʣʠʩʪ-ʛʥʘʪʦʣʦʛ ʟʘʥʠʤʘʝʪʩʷ ʠʟʫʯʝʥʠʝʤ ʠ ʣʝʯʝʥʠʝʤ ʞʝʚʘ-

ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʦ ʚʩʝʭ ʝʝ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʘʩʧʝʢʪʘʭ. 

ʎʝʣʴʶ ʵʪʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʩʦ-

ʦʪʥʦʰʝʥʠʷ ʯʝʨʝʧʘ ʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʝʛʦ ʧʦʜʜʝʨʞʘʥʠʝ ʠ / ʠʣʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚ ʨʘʚʥʦʚʝʩʠʠ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʤʳʰʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʝʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʨʘʚʠʣʴʥʳʤ ʢʦʥʪʘʢ-

ʪʦʤ ʤʝʞʜʫ ʜʚʫʤʷ ʟʫʙʥʳʤʠ ʜʫʛʘʤʠ, ʤʳʰʮʘʤʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʠ 

ʯʝʨʝʧʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʳʤʠ ʢʦʩʪʷʤʠ. ɻʥʘʪʦʣʦʛʠʷ ʟʘʥʠʤʘʝʪʩʷ 

ʠʟʫʯʝʥʠʝʤ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʵʪʠ-

ʤʠ ʟʦʥʘʤʠ ʠ ʨʝʰʝʥʠʝʤ ʚʦʟʥʠʢʘʶʱʠʭ ʩʠʤʧʪʦʤʦʚ. 

ʄʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʠʤʧʪʦ-

ʤʳ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ ʠ ʩʦʟʜʘʣʠ ʦʧʨʦʩʥʠʢ ʚ ʚʠʜʝ ɻʫʛʣ-ʬʦʨʤʳ, 

ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʚʳʙʨʘʪʴ ʪʝ ʩʠʤʧʪʦʤʳ ɼɺʅʏʉ, ʢʦʪʦʨʳʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʫ ʦʧʨʘʰʠʚʘʝʤʦʛʦ. ʇʦʩʨʝʜʩʪʚʦʤ ɻʫʛʣ-ʬʦʨʤʳ 

ʦʧʨʦʩʠʣʠ 150 ʩʪʫʜʝʥʪʦʚ ʏɻʋ ʠʤ. ʀ. ʅ. ʋʣʴʷʥʦʚʘ ʠ ʧʨʦʘʥʘʣʠʟʠ-
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ʨʦʚʘʣʠ ʩʦʙʨʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚʳʚʝʜʷ ʩʣʝʜʫʶʱʫʶ ʩʪʘʪʠʩʪʠ-

ʢʫ: 

ï ʩ ʤʠʛʨʝʥʴʶ, ʰʫʤʦʤ ʚ ʫʰʘʭ (ʪʠʥʥʠʪʫʩʦʤ) ʠ ʧʦʚʳʰʝʥʥʳʤ 

ʛʣʘʟʥʳʤ ʜʘʚʣʝʥʠʝʤ (ʛʣʘʟʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ) ʩʪʘʣʢʠʚʘʝʪʩʷ 18 % 

ʦʧʨʦʰʝʥʥʳʭ; 

ï ʩ ʱʝʣʯʢʘʤʠ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʯʝʣʶʩʪʠ ï 32%;  

ï ʩ ʙʦʣʴʶ ʠ ʜʠʩʢʦʤʬʦʨʪʦʤ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʥʠʞʥʝʡ ʯʝ-

ʣʶʩʪʠ ï 30%;  

ï ʩʤʝʱʝʥʠʝ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʠʤʝʝʪʩʷ ʫ 11%;  

ï ʙʦʣʴ ʚ ʞʝʚʘʪʝʣʴʥʳʭ ʤʳʰʮʘʭ ʙʝʩʧʦʢʦʠʪ 9% ʦʧʨʘʰʠʚʘʝ-

ʤʳʭ. 

ʊʘʢʞʝ, ʤʳ, ʠʩʧʦʣʴʟʫʷ ʠʥʪʝʨʥʝʪ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʯʠʩʣʦ 

ʚʨʘʯʝʡ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ ʜʠʩʬʫʥʢʮʠʠ ɺʅʏʉ ʚ 

ʏʝʙʦʢʩʘʨʘʭ ʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ. ɺ ʏʝʙʦʢʩʘʨʘʭ ʚʨʘʯʝʡ-

ʛʥʘʪʦʣʦʛʦʚ 5, ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ï 13, ʚ ʂʘʟʘʥʠ ï 27, ʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ ï 94, ʚ ʄʦʩʢʚʝ ï 264. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʠʩʬʫʥʢʮʠʷ ʚʠ-

ʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ ʟʘ 

ʟʜʦʨʦʚʴʝʤ ɺʅʏʉ, ʟʥʘʪʴ ʧʨʠʟʥʘʢʠ ʜʠʩʬʫʥʢʮʠʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʦʙʨʘʱʘʪʴʩʷ ʢ ʚʨʘʯʫ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʚʳʟʳʚʘʝʪ 

ʦʩʣʦʞʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʧʦʜʜʘʶʪʩʷ ʣʝʯʝʥʠʶ. ɺ ʈʦʩʩʠʠ ʣʝ-

ʯʝʥʠʝʤ ɺʅʏʉ ʟʘʥʠʤʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʦʵʪʦʤʫ 

ʥʘʡʪʠ ʧʦʜʭʦʜʷʱʫʶ ʢʣʠʥʠʢʫ ʜʣʷ ʧʘʮʠʝʥʪʘ ʥʝ ʩʦʩʪʘʚʠʪ ʪʨʫʜʘ. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʉʫʣʝʡʤʘʥʦʚʘ ʃʠʷ ʈʫʟʠʣʝʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʏʫ-

ʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ɽʚʜʦʢʠʤʦʚʘ ʃʶʜʤʠʣʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʩʪʫʜʝʥʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴ-

ʪʝʪʘ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ʅʠʢʦʣʘʝʚʘ ʅʘʪʘʣʠʷ ɺʠʪʘʣʴʝʚʥʘ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳ-

ʢʦʚ ˉ2, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

A.ʈ. ʐʘʧʦʰʥʠʢʦʚʘ  

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

 

ʆʎɽʅʂɸ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ 

 ʅʆɺʆʏɽɹʆʂʉɸʈʉʂɸ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʄɽʊʆɼɸ 

ʌʃʋʂʊʋɸʎʀʆʅʅʆʁ ɸʉʀʄʄɽʊʈʀʀ ʀ ʇʆʂɸɿɸʊɽʃɽʁ 

ɿɼʆʈʆɺʔʗ ʅɸʉɽʃɽʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʘ ʅʦʚʦʯʝʙʦʢʩʘʨʩʢʘ ʧʦ ʢʦʣʝʙʣʶʱʝʡʩʷ ʘʩʠʤʤʝʪʨʠʠ 

ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʧʠʨʘʤʠʜʘʣʴʥʦʛʦ. ʉʨʘʚʥʠʚʘʣʠʩʴ ʠʥʪʝʛʨʘʣʴʥʳʝ ʧʦ-

ʢʘʟʘʪʝʣʠ ʢʦʣʝʙʣʶʱʝʡʩʷ ʘʩʠʤʤʝʪʨʠʠ ʧʦ 4 ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ. ʈʝʟʫʣʴʪʘʪʳ ʬʣʶʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ ʩʦʧʦ-

ʩʪʘʚʣʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ ʜʘʥʥʳʤʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦ-

ʦʭʨʘʥʝʥʠʷ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʦ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʅʦʚʦʯʝʙʦʢʩʘʨʩʢʘ ʚ 2022 ʛʦʜʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʣʶʢʪʫʠʨʫʶʱʘʷ ʘʩʠʤʤʝʪʨʠʷ, ʙʠʦʠʥʜʠ-
ʢʘʮʠʷ, ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ, ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ, ʠʥʪʝ-
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ʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʘʩʠʤʤʝʪʨʠʠ, ʙʠʦʘʢʢʫʤʫʣʷʮʠʷ, ʨʝʩʧʠʨʘʪʦʨ-

ʥʳʝ ʦʧʘʩʥʦʩʪʠ. 

 
Shaposhnikova A.R. 

Chuvash State University named after I.N. Ulyanova 

 

ASSESSMENT OF NOVOCHEBOKSARSKôS ECOLOGICAL 

STATE USING FLUCTUATING ASYMMETRY METHOD AND 

HEALTH INDICATORS OF THE POPULATION  

 

Abstract. The article describes the study of the ecological state of 

the city of Novocheboksarsk by fluctuating asymmetry of the leaves of 

the pyramidal poplar The integral indicators of fluctuating asymmetry 

were compared in 4 functional areas. The results of fluctuating asym-

metry were compared and analyzed with data on respiratory diseases of 

Novocheboksarsk in 2022 from the Ministry of Health of the Chuvash 

Republic. 

Key words: fluctuating asymmetry, bioindication, biotesting, 

morphogenetic homeostasis, integral indicator of asymmetry, bioac-

cumulation, respiratory hazards. 

 

The importance of assessing the state of natural plant popula-

tions lies in the fact that plants are the main producers and their role 

in ecosystems can hardly be overestimated. Plants are a sensitive ob-

ject that allows assessing the whole complex of impacts characteris-

tic of the territory as a whole, since they assimilate substances and 

are directly affected by two environments simultaneously: soil and 

air. Due to the fact that plants lead an attached lifestyle, the state of 

their organism reflects the condition of a particular local habitat. 

The methodology used in this work is based on the theory of 

"developmental stability" ("morphogenetic homeostasis") developed 

by Russian scientists A.V. Yablokov, V.M. Zakharov and others in 

the course of research on the consequences of radioactive contamina-

tion, including after the Chernobyl accident. 

Purpose of the study was to investigate the ecological state of 

Novocheboksarsk by fluctuating asymmetry of leaves of pyramidal 

poplar trees. The study of fluctuating asymmetry of plant leaves is a 

very convenient, simple and effective way to assess the ecological 

state of a certain area. 
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Tasks of the research were:  

ï to describe the possibilities of using living organisms in bioin-

dication studies; 

ï to identify fluctuating asymmetry of pyramidal poplar growing 

in Novocheboksarsk; 

ï to determine the quality of urban environment in different dis-

tricts of Novocheboksarsk. 

Materials of the study were the leaves of pyramidal poplar taken 

from 4 territorial plots of Novocheboksarsk city, 10 trees from each 

plot. At each tree 50 leaves were investigated, the total number of 

investigated trees was 40 pieces, and the total number of investigated 

leaves was 2000 pieces. 

For measurements 4 points of different degree of anthropogenic 

load were taken, from the least polluted to more polluted: school No. 

19 (Warriors-Internationalists Street), City Hospital (Pionerskaya 

Street), school No. 14 (Semenov Street), Khimprom (Promyshlenna-

ya Street). 

Bioindication method is a method of detection and determina-

tion of ecologically significant natural and anthropogenic loads on 

the basis of reactions to them by living organisms directly in their 

habitat [5]. 

Biotesting is a method for establishing the toxicity of the envi-

ronment with the help of test objects that signal danger regardless of 

which substances and in what combination cause changes in vital 

functions in test objects [4]. 

Fluctuating asymmetry method involves the selection for re-

search of plants that have reached generative age and the use of 

leaves as an organ possessing bilateral symmetry. Leaves are rec-

ommended to be collected from the same part of the crown from dif-

ferent sides of the plant. The size of the leaves should be similar, av-

erage for the plant. Damaged leaves can be used for analysis as long 

as the areas from which measurements will be taken are not affected 

[3]. 

The system of leaf measurements in plants with bilaterally 

symmetrical leaves is proposed as the simplest system of traits con-

venient for obtaining a large amount of data. 
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Biometric method is a method of applying mathematical meth-

ods in biological research to study group properties of biological ob-

jects [4]. 

Statistical method is a scientific method of description and study 

of mass phenomena, allowing quantitative (numerical) expression 

[4]. 

The following leaf measurements were taken: 

ï width of the leaf half (measurement is made in the middle of 

the leaf plate); 

ï length of the second vein of the second order from the leaf 

base; 

ï distance between the bases of the first and second veins of the 

second order; 

ï distance between the ends of these veins; 

ï angle between the main vein and the second vein of the second 

order from the leaf base. 

Measurements were made with a measuring circlet, a ruler and a 

protractor. In the first step, relative values of asymmetry for each 

trait are calculated for each measured leaf. For this purpose, the dif-

ference between the left (L) and right (R) measurements is divided 

by the sum of the same measurements: (L ï R) / (L + R). 

In the second step, the asymmetry index is calculated for each 

leaf. For this purpose, the values of relative values of asymmetry for 

each trait are summarized and divided by the number of traits. 

In the third action, the integral indicator of development stability 

is calculated which is the value of the average relative difference be-

tween the sides per trait. To do this, the arithmetic mean of all 

asymmetry values for each leaf is calculated. 

To assess the degree of violation of developmental stability, it is 

convenient to use a five-point scale. The first point of the scale is a 

conditional norm. The values of the integral index of asymmetry (the 

value of the average relative difference per trait) corresponding to the 

first point are usually observed in samples of plants from favorable 

growing conditions, for example, from natural reserves. The fifth 

point is a critical value; such values of the asymmetry index are ob-

served in extremely unfavorable conditions, when plants are in a se-

verely depressed state. 
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The results of our research showed that the lowest values of 

fluctuating asymmetry at school No. 19 (0.0341) and City Hospital 

(0.0332), located on the periphery of the city, where the open winds 

blow, due to which the air is cleaner. The integral index corresponds 

to I. 

School No. 14 which was in the second place according to the 

indicators of fluctuating asymmetry of leaf plate of pyramidal poplar 

(0.043, which corresponds to the II integral index), is located in the 

city center, where the air is very polluted due to automobile load and 

some proximity to Khimprom.  

The highest values of fluctuating asymmetry of pyramidal pop-

lar leaves (0.0547, which corresponds to the V integral index) are 

explained by the fact that Promyshlennaya Street is located close to 

the chemical plant, where harmful substances are inevitably released 

into the atmosphere, affecting the ecological condition of this site.  

Toxic chemicals in the environment are becoming a source of 

increasing concern to people of industrialized countries, though hu-

man beings are often exposed to toxic substances in nature also. 

Chemical agents are divided into two broad categories ï those that 

are hazardous and those that are toxic. Cells have mechanism for 

bioaccumulation, selectively absorbing and storing a great variety of 

molecules. This allows them to accumulate nutrients and essential 

minerals, but they also may absorb and store harmful substances 

through this same mechanism. Due to rapid rise of air pollution prob-

lems, respiratory hazards increase day by day. Over past couple of 

decades, urban air pollution problems enhanced the variety of respir-

atory hazards ranging from bronchitis to pneumonia. 

Over the past 5 years, the primary incidence of respiratory dis-

ease in the total population for the city has increased from 421.54 in 

2018 to 469.72 in 2022 by 11.43% due to a 25.23% increase in the 

primary incidence of respiratory disease among adolescents and a 

1.6-fold increase among adults. 

The primary morbidity of adolescents with respiratory diseases 

in the republic increased from 687.48 in 2018 to 831.92 in 2022 ï by 

21.01%. For the city of Novocheboksarsk there is also an increase in 

the primary morbidity of respiratory diseases from 670.07 in 2018 to 

839.12 in 2022 by 25.23%. In 2022, the primary adult morbidity rate 
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for respiratory diseases in the city was higher than the national rate 

by 15.55%. 
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ɺ.ɺ. ɸʬʪʘʝʚ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

ɸʣʘʪʳʨʩʢʠʡ ʬʠʣʠʘʣ 

 

ʉʊɸʈʊɸʇ ʂɸʂ ʊʈɸʄʇʃʀʅ ɼʃʗ ʅɸʏʀʅɸʖʑɽɻʆ 

ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʗ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʦʟʜʘʥʠʝ ʩʪʘʨʪʘʧʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪ-

ʩʷ ʟʘʣʦʛʦʤ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ɼʣʷ ʥʘʯʠʥʘʶʱʠʭ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʩʦʟʜʘʥʳ ʤʥʦʛʠʝ ʤʝʭʘʥʠʟʤʳ ʧʦʜʜʝʨʞʢʠ ʜʣʷ ʨʝʘʣʠ-

ʟʘʮʠʠ ʩʪʘʨʪʘʧ-ʠʜʝʡ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜ-
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ʜʝʨʞʢʫ ʚ ʚʠʜʝ ʛʨʘʥʪʦʚ, ʥʦ ʠ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʫʶ ʠ ʶʨʠʜʠʯʝʩʢʫʶ ʧʦ-

ʤʦʱʴ. ʉʝʛʦʜʥʷ ʤʦʣʦʜʳʤ ʠʥʥʦʚʘʪʦʨʘʤ ʦʢʘʟʳʚʘʶʪ ʧʦʜʜʝʨʞʢʫ ʥʘ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʘ ʪʘʢʞʝ ʨʷʜ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʨʪʘʧ, ʠʥʥʦʚʘʮʠʷ, ʧʨʦʛʨʘʤʤʳ ʧʦʜʜʝʨʞʢʠ, 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ.  

 

V.V. Aftaev 

I.N. Ulyanov Chuvash State University 

Alatyr branch 

 

STARTUP AS A SPRINGBOARD FOR AN ASPIRING ENTRE-

PRENEUR 

 

Abstract. The creation of startups in the Russian Federation is the key 

to the development of the country's economy as a whole. Many support 

mechanisms have been created for start-up entrepreneurs to implement 

startup ideas, which provide not only financial support in the form of grants, 

but also consulting and legal assistance. Today, young innovators are sup-

ported at the state level, as well as by a number of corporate structures. 

Key words: startup, innovation, support programs, entrepreneurship. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʩʪʘʨʪʘʧʦʚ ʚ 

ʈʦʩʩʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʨʪʘʧʦʚ ʚ ʈʦʩ-

ʩʠʠ ʠ ʠʭ ʚʠʜʳ. 

ʉʝʛʦʜʥʷ ʩʪʘʨʪʘʧ ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ ʢʘʢ ʩʧʦʩʦʙ ʨʝʘʣʠʟʘʮʠʠ 

ʩʚʦʠʭ ʠʜʝʡ ʠ ʠʭ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ. ʇʦʥʷʪʠʝ çʩʪʘʨʪʘʧè ʚʦʟʥʠʢ-

ʣʦ ʚ ʢʦʥʮʝ 30-ʭ. ʛʛ. ʍʍ ʚʝʢʘ ʚ ʉʐɸ ʠ ʚʦʰʣʦ ʚ ʜʝʣʦʚʦʡ ʦʙʦʨʦʪ 

ʢʘʢ ʟʘʨʦʞʜʘʶʱʠʝʩʷ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʥʘʯʘʣʠ ʧʨʝʜʧʨʠʥʠʤʘ-

ʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʦ ʝʱʝ ʥʝ ʚʳʰʝʜʰʠʝ ʥʘ ʩʪʘʙʠʣʴʥʫʶ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. ɹʦʣʝʝ ʪʦʯʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʠ ʩʫʱʥʦʩʪʴʶ ʩʪʘʨ-

ʪʘʧʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ çʪʝʩʪʦʚʦʤ ʨʝʞʠʤʝè ʥʘ ʧʨʝʜʤʝʪ 

ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʠʥʪʝʨʝʩʘ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʩʪʘʨʪʘʧʦʚ: 

- ʩʪʘʨʪʘʧ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ; 

- ʪʚʦʨʯʝʩʢʠʝ ʩʪʘʨʪʘʧʳ; 

- ʤʘʩʰʪʘʙʠʨʫʝʤʳʝ ʩʪʘʨʪʘʧʳ; 

- ʧʦʢʫʧʘʝʤʳʝ ʩʪʘʨʪʘʧʳ. 

ʀʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʪʘʨʪʘʧʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠ-

ʩʫʥʢʝ. 
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ʈʠʩʫʥʦʢ ï ʀʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʪʘʨʪʘʧʦʚ 

 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʪʘʨʪʘʧʘ 

ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʫʯʘʩʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʝʛʦ ʩʦʟʜʘʥʠʠ ʠ ʨʘʩʢʨʳ-

ʪʠʷ[1]. ʇʨʦʛʨʘʤʤʳ ʧʦʜʜʝʨʞʢʠ ʪʘʢʦʡ ʬʦʨʤʳ ʥʘʯʠʥʘʶʱʝʛʦ ʙʠʟ-

ʥʝʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩ 2005 ʛʦʜʘ, ʢʦʛʜʘ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʘʣʠʟʦʚʘʥʳ ʤʝʨʳ ʩʦʜʝʡʩʪʚʠʷ ʤʘʣʳʤ ʬʠʨ-

ʤʘʤ ʠʟ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʳ. ʇʨʘʢʪʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ 

ʦʢʘʟʘʣʠ 20 ʩʦʟʜʘʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʳʭ 

ʚʝʥʯʫʨʥʳʭ ʬʦʥʜʦʚ[2]. 

ʇʦʜʜʝʨʞʢʫ ʤʦʣʦʜʳʤ ʬʠʥʘʥʩʦʚʳʤʠʥʥʦʚʘʪʦʨʘʤ ʦʢʘʟʳʚʘʝʪ 

ʬʦʥʜ ʩʦʜʝʡʩʪʚʠʷ ʠʥʥʦʚʘʮʠʡ, ʩʧʝʮʠʬʠʢʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʚʦ-

ʚʣʝʯʝʥʠʝ ʤʦʣʦʜʝʞʠ ʚ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʢ ʦʧʦʨʳ 

ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʩʝʢʪʦʨʘʭ[3]. 

ɽʱʸ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʧʦʜʜʝʨʞʢʠ ʷʚʣʷʝʪʩʷ Sber500 ʦʪ 

ʉʙʝʨʙʘʥʢʘ. ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʩ 2018 ʛʦʜʘ, ʩ ʪʝʭ ʧʦʨ ʧʨʦʰʣʦ 

ʫʞʝ 4 ʚʦʣʥʳ ʘʢʩʝʣʝʨʘʮʠʠ, ʟʘʷʚʢʠ ʧʦʩʪʫʧʘʣʠ ʠʟ 36 ʩʪʨʘʥ ʤʠʨʘ, 

ʚʩʝʛʦ ʙʳʣʦ ʧʨʠʚʣʝʯʝʥʦ 3.2 ʤʣʨʜ. ʨʫʙʣʝʡ ʠʥʚʝʩʪʠʮʠʡ ʦʪ ʩʘʤʦʛʦ 

ʉʙʝʨʘ ʠ ʝʛʦ ʧʘʨʪʥʸʨʦʚ. ɹʦʣʝʝ ʯʝʤ ʩ 85 ʢʦʤʧʘʥʠʷʤʠ ʙʳʣʠ ʟʘʢʣʶ-
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ʯʝʥʳ ʢʦʥʪʨʘʢʪʳ ʩ ʛʨʫʧʧʦʡ ʢʦʤʧʘʥʠʡ ʉʙʝʨʘ, ʠ ʙʦʣʝʝ 7000 ʢʦʤ-

ʧʘʥʠʡ ʟʘʢʣʶʯʠʣʠ ʢʦʥʪʨʘʢʪʳ ʩ ʧʘʨʪʥʸʨʘʤʠ ʉʙʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʨʳʪʠʷ ʩʚʦʝʛʦ ʙʠʟʥʝʩʘ ʩ ʧʦʤʦʱʴʶ ʩʪʘʨʪʘʧʘ ʠ ʝʛʦ 

ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʨʘʟʣʠʯʥʳʤʠ ʚʝʥʯʫʨʥʳʤʠ ʬʦʥʜʘʤʠ ʠ 

ʧʨʦʛʨʘʤʤʘʤʠ ʧʦʜʜʝʨʞʢʠ. 
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ʇʨʦʮʝʩʩ ʧʦʟʥʘʥʠʷ, ʢʘʢ ʦʩʦʙʳʡ ʚʠʜ ʜʫʭʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʫʟʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʬʦʨʤʳ ʢʦʥʪʨʦʣʷ ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ ʦʙʫʯʘʶʱʠʭʩʷ: ʚʳʩʪʫʧʣʝʥʠʷ ʥʘ 

ʩʝʤʠʥʘʨʩʢʠʭ ʟʘʥʷʪʠʷʭ, ʫʯʘʩʪʠʝ ʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝ-

ʨʝʥʮʠʷʭ, ʨʘʙʦʪʘ ʥʘʜ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʟʘʜʘʥʠʷʤʠ, ʢʫʨʩʦʚʳʤʠ ʠ 

ʜʠʧʣʦʤʥʳʤʠ ʨʘʙʦʪʘʤʠ, ʧʦʜʛʦʪʦʚʢʘ ʢ ʟʘʯʝʪʘʤ, ʵʢʟʘʤʝʥʘʤ. ɺʩʝ 

ʵʪʦ ʚʳʟʳʚʘʝʪ ʩʚʷʟʘʥʦ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʵʤʦʮʠʡ. 

ʀ ʟʘʨʫʙʝʞʥʳʝ, ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʫʯʝʥʳʝ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, 

ʯʪʦ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʯʝʣʦʚʝʢʘ ʵʤʦʮʠʠ ʦʢʘʟʳʚʘʶʪ ʩʫ-

ʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ, ʚʢʣʶʯʘʷ ʚʥʠʤʘʥʠʝ, ʤʳʰʣʝʥʠʝ, ʧʘʤʷʪʴ, 

ʚʦʩʧʨʠʷʪʠʝ, ʨʘʩʩʫʞʜʝʥʠʷ ʠ ʦʙʫʯʝʥʠʝ [1]. ʊʦʛʜʘ ʢʘʢ ʟʘʣʦʛʦʤ 

ʫʩʧʝʰʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʫʤʝ-
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ʥʠʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʠ ʵʤʦʮʠʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʘʛʠʨʦ-

ʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʠ ʥʘ ʩʚʦʠ ʵʤʦʮʠʠ ʠ ʥʘ ʵʤʦʮʠʠ 

ʦʢʨʫʞʘʶʱʠʭ. ʕʪʦ ʫʤʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʙʫʜʫʱʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʕʤʦʮʠʠ (ʧʦ ɸ.ʅ. ʃʝʦʥʪʴʝʚʫ) ï ʵʪʦ ʩʫʙʲʝʢʪʠʚʥʳʝ ʨʝʘʢʮʠʠ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ 

ʨʘʟʜʨʘʞʠʪʝʣʝʡ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʚʠʜʝ ʫʜʦʚʦʣʴʩʪʚʠʷ ʠʣʠ ʥʝʫʜʦ-

ʚʦʣʴʩʪʚʠʷ, ʨʘʜʦʩʪʠ, ʩʪʨʘʭʘ [2]. ʊʘʢʠʝ ʩʣʦʞʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʚʟʘʠ-

ʤʦʚʣʠʷʥʠʷ ʩʚʷʟʘʥʳ ʥʝ ʪʦʣʴʢʦ ʩ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʚ ʧʨʦʮʝʩʩʝ ʧʦʟʥʘʥʠʷ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʚʢʣʶʯʘʶ-

ʱʘʷ ʚ ʩʝʙʷ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʨʚʥʦʡ ʠ ʛʦʨʤʦ-

ʥʘʣʴʥʦʡ ʩʠʩʪʝʤ, ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʧʦʣʷʨʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ ʵʤʦʮʠ-

ʦʥʘʣʴʥʦʡ ʚʘʣʝʥʪʥʦʩʪʠ ʚ ʩʧʝʢʪʨʝ çʫʜʦʚʦʣʴʩʪʚʠʝ-

ʥʝʫʜʦʚʦʣʴʩʪʚʠʝè, ʪʘʢ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʨʝʘʢʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ çʩʧʦʢʦʡʩʪʚʠʝ-ʚʦʟʙʫʞʜʝʥʠʝè ʠ ʨʘʟʥʳʤʠ ʬʘʟʘʤʠ 

ʘʢʪʠʚʘʮʠʠ. ʄʦʪʠʚʘʮʠʷ ʧʦʚʝʜʝʥʠʷ, ʢʘʢ  ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠ 

ʘʜʘʧʪʠʚʥʦʛʦ, ʙʫʜʝʪ ʦʧʠʨʘʪʴʩʷ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʶʱʠʝ ʘʥʘʣʠʟ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʮʝʥʦʯʥʳʭ 

ʩʫʞʜʝʥʠʡ. 

ʉʧʦʩʦʙʳ ʚʣʠʷʥʠʷ ʵʤʦʮʠʡ ʥʘ ʦʙʫʯʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʆʥʠ 

ʚʣʠʷʶʪ ʥʘ ʫʨʦʚʝʥʴ ʤʦʪʠʚʘʮʠʠ (ʤʦʪʠʚʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ). 

ʄʦʪʠʚʠʨʦʚʘʥʥʳʡ ʩʪʫʜʝʥʪ ʩʧʦʩʦʙʝʥ ʜʦʣʴʰʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʟʘ-

ʥʠʤʘʪʴʩʷ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʠʩʧʳʪʳʚʘʷ ʧʨʠ ʵʪʦʤ ʧʦʟʠʪʠʚ-

ʥʳʝ ʵʤʦʮʠʠ. ɺʝʜʴ ʠʤʝʥʥʦ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʵʤʦʮʠʷʤʠ ʢ ʧʨʦ-

ʮʝʩʩʫ ʦʙʫʯʝʥʠʷ ʦʙʫʯʝʥʠʶ ʧʨʠʭʦʜʠʪ ʠ ʞʝʣʘʥʠʝ ʫʯʠʪʴʩʷ, ʠ ʚʥʫʪ-

ʨʝʥʥʷʷ ʤʦʪʠʚʘʮʠʷ. ʕʤʦʮʠʠ ʚʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ 

ʥʘʰʠ ʯʫʚʩʪʚʘ ʢ ʦʙʨʘʟʦʚʘʥʠʶ (ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ). 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʫʜʦʚʦʣʴʩʪʚʠʷ ʦʪ ʦʙʫʯʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ, 

ʝʩʣʠ ʫ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʘʢʦʧʣʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ, ʦʥ ʫʚʣʝ-

ʯʝʥ ʫʯʝʙʦʡ, ʣʶʙʦʟʥʘʪʝʣʝʥ ʠ ʣʶʙʦʧʳʪʝʥ. ʅʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʵʤʦʮʠʡ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ (ʩʦʮʠʘʣʴ-

ʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ). ʕʤʦʮʠʠ ʜʦʩʪʠʞʝʥʠʡ ʪʘʢʞʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ 

ʩ ʧʨʦʮʝʩʩʦʤ ʦʙʫʯʝʥʠʷ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʞʝ-

ʥʠʡ (ʵʤʦʮʠʠ ʜʦʩʪʠʞʝʥʠʡ). ʀʤʝʥʥʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʵʥʝʨʛʠʠ, ʤʦʪʠʚʠʨʫʶʪ, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʦʙʫʯʝʥʠʝ, ʚʥʠʤʘ-

ʥʠʝ, ʤʦʪʠʚʘʮʠʶ, ʩʘʤʦʢʦʥʪʨʦʣʴ.  

ʆʧʠʨʘʷʩʴ ʥʘ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ, ʚʳʜʝʣʷʶʪ  ʫʨʦʚʥʠ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʵʤʦʮʠʡ, ʩʚʷʟʳʚʘʷ ʩ ʥʠʤʠ ʦʧʨʝʜʝʣʸʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 
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ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʚʦʩʧʨʠʷʪʠʠ: ʥʝʡʪʨʘʣʴʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ (ʦʪʩʫʪʩʪʚʠʝ ʷʚʥʦ ʚʳʨʘʞʝʥʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʮʝʩ-

ʩʘ);ʫʤʝʨʝʥʥʳʡ ʫʨʦʚʝʥʴ ʵʤʦʮʠʠ(ʵʤʦʮʠʷ ʦʪʯʸʪʣʠʚʘ, ʯʪʦʙʳ ʦʩʦ-

ʟʥʘʚʘʪʴʩʷ, ʥʦ ʝʱʸ ʥʝ ʥʘʩʪʦʣʴʢʦ ʩʠʣʴʥʘ, ʯʪʦʙʳ ʥʘʨʫʰʠʪʴ ʧʨʦʪʝ-

ʢʘʥʠʝ ʜʝʡʩʪʚʠʡ); ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʤʦʮʠʡ 

(ʵʤʦʮʠʷ ʥʘʧʨʘʚʣʷʝʪ ʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ, ʠ ʥʝ ʚʩʝʛʜʘ ʚ ʧʦʣʦʞʠ-

ʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ);ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʤʦ-

ʮʠʠ (ʧʦʣʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʚʩʝʭ ʥʝʵʤʦʮʠʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ) [3].  

ʇʝʨʚʳʡ ʢʫʨʩ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʚ ʨʘʟʚʠʪʠʠ ʣʠʯʥʦʩʪʠ ʩʪʫ-

ʜʝʥʪʘ. ɺ 2022 ʛʦʜʫ ʢ.ʧ.ʥ. ʈʦʜʠʦʥʦʚʦʡ ʀ.ɺ. ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʚʝʜʫʱʝʛʦ ʪʠʧʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʫ ʩʪʫʜʝʥ-

ʪʦʚ-ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ɸʣʘʪʳʨʩʢʦʛʦ ʬʠʣʠʘʣʘ ʢʘʢ ʥʦʨʤʘʣʴʥʦʛʦ, 

ʧʦʚʩʝʜʥʝʚʥʦ ʨʘʙʦʪʘʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ, 

ʨʝʣʝʚʘʥʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʠ ʩʦʚʣʘʜʘʥʠʷ ʚ ʢʦʥ-

ʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʷʭ [4]. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʜʝʣʘʥʳ 

ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʪʠʧʦʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘ-

ʱʠʪʳ ʷʚʣʷʝʪʩʷ ʘʣʴʪʨʫʠʟʤ, ʶʤʦʨ ʠ ʧʨʝʜʚʦʩʭʠʱʝʥʠʝ. ɼʘʥʥʳʝ ʪʠ-

ʧʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʪʥʦʩʷʪ ʢ ʚʳʩʰʝʤʫ ʘʜʘʧʪʠʚʥʦʤʫ 

ʫʨʦʚʥʶ, ʧʦʩʢʦʣʴʢʫ ʤʝʭʘʥʠʟʤʳ ʦʩʥʦʚʘʥʳ ʥʘ ʩʠʣʝ ʚʦʣʠ ʠ ʩʘʤʦ-

ʢʦʥʪʨʦʣʝ ʣʠʯʥʦʩʪʠ. ʊʘʢʠʝ ʪʠʧʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʢʘ-

ʟʳʚʘʶʪ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʴ ʣʠʯʥʦʩʪʠ ʚ ʦʙʱʝʩʪʚʝ. 

ʂʦʤʧʣʝʢʩ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤʦʤ ʨʝʛʫ-

ʣʷʮʠʠ ʵʤʦʮʠʡ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʜʘʥʥʳʤ ʧʨʦʝʢʪʦʤ ʙʳʣʦ ʧʨʦ-

ʚʝʜʝʥʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ çʂʦʛʥʠʪʠʚʥʘʷ ʨʝʛʫʣʷʮʠʷ 

CERQè ʩʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ɸʣʘʪʳʨʩʢʦʛʦ ʬʠʣʠʘ-

ʣʘ. ʊʝʩʪ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʢʦʛʥʠʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʵʤʦʮʠʡ, ʪ.ʝ. 

ʨʝʛʫʣʷʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʛʥʠʮʠʡ, ʜʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʘ-

ʶʱʝʤʫʩʷ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʵʤʦʮʠʠ ʧʝʨʝʜ ʩʪʨʝʩʩʦʚʦʡ ʩʠʪʫʘʮʠʝʡ 

ʠʣʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʪʨʝʩʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʪʠʧʘʤʠ ʢʦʛʥʠʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ 

ʵʤʦʮʠʡ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʷʚʣʷʶʪʩʷ: ʧʝʨʝʬʦʢʫʩʠ-

ʨʦʚʢʘ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ (16,81%), ʧʨʠʥʷʪʠʝ (15,24 %), ʧʦʟʠʪʠʚ-

ʥʳʡ ʧʝʨʝʩʤʦʪʨ (14, 57%), ʧʦʤʝʱʝʥʠʝ ʚ ʧʝʨʩʧʝʢʪʠʚʫ (14, 48%), 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʧʝʨʝʬʦʢʫʩʠʨʦʚʢʘ (14,19%). ʉʨʝʜʠ ʥʘʠʤʝʥʝʝ ʧʦ-

ʧʫʣʷʨʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʛʫʣʷʮʠʠ ʵʤʦʮʠʡ ʚʳʷʚʣʝʥʳ: ʦʙʚʠʥʝʥʠʝ 

(6%); ʢʘʪʘʩʪʨʦʬʠʟʘʮʠʷ (6,71%). ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʪʠʧʳ ʢʦʛʥʠʪʠʚ-

ʥʳʭ ʨʝʛʫʣʷʮʠʡ ʩʚʷʟʘʥʳ ʩ ʦʧʪʠʤʠʟʤʦʤ, ʯʫʚʩʪʚʦʤ ʩʦʙʩʪʚʝʥʥʦʛʦ 
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ʜʦʩʪʦʠʥʩʪʚʘ, ʧʘʩʩʠʚʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ ʨʝʘʣʴʥʦʩʪʠ, ʘʢʪʠʚʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴʶ ʩʫʙʲʝʢʪʘ. ʊʘʢʞʝ ʚʳʜʝʣʝʥʘ ʫʤʝʨʝʥʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ʩʚʷʟʴ ʩ ʪʨʝʚʦʞʥʦʩʪʴʶ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʧʝʨʝʬʦʢʫʩʠʨʦʚʢʘ ʤʦʞʝʪ 

ʩʯʠʪʘʪʴʩʷ ʬʦʨʤʦʡ ʚʥʫʪʨʝʥʥʝʡ ʧʩʠʭʠʯʝʩʢʦʡ ʦʪʩʪʨʘʥʝʥʥʦʩʪʠ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʤʳʩʣʝʡ ʚ ʧʦʣʦʞʠ-

ʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʤʝʥʴʰʝ ʜʫʤʘʪʴ ʦʙ ʘʢʪʫʘʣʴʥʦʤ 

ʩʦʙʳʪʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʫʯʘʶʱʠʝʩʷ ʚʫʟʘ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʨʝʘʣʠʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʤʦʪʠʚʘʮʠʦʥʥʫʶ ʠ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʠʩʧʳʪʳʚʘʶʪ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʵʤʦʮʠʡ. ʕʤʦ-

ʮʠʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʥʳ ʧʦʚʣʠʷʪʴ ʥʘ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʩʪʫʜʝʥʪʘ, ʝʛʦ ʧʩʠʭʠʯʝʩʢʦʝ ʠ ʬʠ-

ʟʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, ʢʘʢ ʚ ʧʦʟʠʪʠʚʥʦʤ, ʪʘʢ ʠ ʚ ʥʝʛʘʪʠʚʥʦʤ ʢʣʶʯʝ, 

ʩ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʜʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʚ ʭʦʜʝ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ ʧʦʤʦʛʘʶʪ ʫʯʝʙʥʦʤʫ ʧʨʦ-

ʮʝʩʩʫ, ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʚʨʝʜʷʪ. 
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ʠ ʵʢʦʥʦʤʠʢʠ, ɸʣʘʪʳʨʩʢʠʡ ʬʠʣʠʘʣ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ʄʘʡʦʨʦʚʘ ʆʣʴʛʘ ʅʠʢʦʣʘʝʚʥʘ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ,  ɸʣʘʪʳʨʩʢʠʡ ʬʠʣʠʘʣ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ʃʫʢʠʰʠʥʘ ʉʚʝʪʣʘʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ, ɸʣʘʪʳʨ-

ʩʢʠʡ ʬʠʣʠʘʣ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

ʊ.ɸ. ʆʩʠʧʦʚʩʢʘʷ 

çʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘè 

ɸʣʘʪʳʨʩʢʠʡ ʬʠʣʠʘʣ 

 

ʆʄɸʈ ʍɸʁʗʄ ï ʄɸʊɽʄɸʊʀʂ, ɸʉʊʈʆʅʆʄ,  

ʌʀʃʆʉʆʌ ʀ ʇʆʕʊ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʳʜʘʶʱʝʤʫʩʷ ʯʝʣʦʚʝʢʫ, ʤʘʪʝʤʘ-

ʪʠʢʫ, ʬʠʣʦʩʦʬʫ ʠ ʧʦʵʪʫ ʆʤʘʨʫ ʍʘʡʷʤʫ, ʢʦʪʦʨʳʡ ʞʠʣ ʚ XIʚʝʢʝ ʠ ʢʦʪʦ-

ʨʳʡ  ʚʥʸʩ ʩʚʦʡ ʚʢʣʘʜ ʚ ʨʘʟʥʳʝ ʩʬʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʣʦʩʦʬ, ʧʦʵʪ, ʍʘʡʷʤ, ʩʙʦʨʥʠʢ, ʯʝʪʚʝʨʦʩʪʠ-

ʰʠʝ. 
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OMAR KHAYYAM ï MATHEMATICIST, ASTRONOMER, 

PHILOSOPHER AND POET 

 

Abstract. The article is dedicated to the outstanding person, mathema-

tician, philosopher and poet Omar Khayyam, who lived in the 11th century 

and who made his contribution to various spheres of human life. 

Key words: philosopher, poet, Khayyam, collection, quatrain. 

 

ʆʤʘʨ ʍʘʡʷʤ ʀʙʨʘʭʠʤ ʅʠʰʘʧʫʨʠ ʨʦʜʠʣʩʷ 18 ʤʘʷ 1048 ʛʦʜʘ 

ʚ ʛʦʨʦʜʝ ʅʠʰʘʧʫʨ. ʋʞʝ ʚ ʜʝʪʩʪʚʝ ʤʘʣʴʯʠʢ ʣʶʙʠʣ ʤʘʪʝʤʘʪʠʢʫ, 

ʘʢʪʠʚʥʦ ʫʚʣʝʢʘʣʩʷ ʘʩʪʨʦʥʦʤʠʝʡ ʠ ʬʠʣʦʩʦʬʠʝʡ. 

ʋ ʦʪʮʘ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʪʴ ʩʳʥʫ ʭʦʨʦʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʠ ʤʘʣʴʯʠʢ ʚ 12 ʣʝʪ, ʯʪʦ ʙʳʣʦ ʥʦʨʤʘʣʴʥʦ ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʩʪʘʣ 

ʭʦʜʠʪʴ ʚ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ ï ʤʝʜʨʝʩʝ. ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʚ ʤʝʜʨʝ-
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ʩʝ ʤʦʣʦʜʳʝ ʣʶʜʠ ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʫʧʠʪʴ ʚ ʫʥʠʚʝʨʩʠʪʝʪ. 

ʖʥʦʰʘ ʫʯʠʣʩʷ ʭʦʨʦʰʦ, ʧʦʣʫʯʠʣ ʢʚʘʣʠʬʠʢʘʮʠʶ ʚʨʘʯʘ. ʅʦ ʵʪʘ 

ʩʬʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʝʛʦ ʤʘʣʦ ʠʥʪʝʨʝʩʦʚʘʣʘ. ɺʩʝ ʝʛʦ ʤʳʩʣʠ ʙʳʣʠ 

ʟʘʥʷʪʳ ʤʘʪʝʤʘʪʠʢʦʡ. 

ʆʛʨʦʤʥʳʝ ʧʝʨʝʤʝʥʳ ʧʨʦʠʟʦʰʣʠ ʚ ʞʠʟʥʠ ʆʤʘʨʘ ʍʘʡʷʤʘ, ʢʦ-

ʛʜʘ ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʤʝʨʣʠ ʨʦʜʠʪʝʣʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʥ ʧʦʢʠ-

ʥʫʣ ʛʦʨʦʜ ʠ ʦʪʧʨʘʚʠʣʩʷ ʚ ʉʘʤʘʨʢʘʥʜ, ʘ ʟʘʪʝʤ ʚ ɹʫʭʘʨʫ. ɿʜʝʩʴ ʝʛʦ 

ʞʜʘʣʘ ʙʣʠʩʪʘʪʝʣʴʥʘʷ ʢʘʨʴʝʨʘ ʫʯʸʥʦʛʦ. 

ʆʥ ʨʘʙʦʪʘʣ ʚ ʭʨʘʥʠʣʠʱʝ ʢʥʠʛ ʧʦʯʪʠ ʜʝʩʷʪʴ ʣʝʪ ʠ ʟʘ ʵʪʦ ʚʨʝ-

ʤʷ ʥʘʧʠʩʘʣ ʪʨʘʢʪʘʪʳ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. ʍʘʡʷʤʫ ʝʱʸ ʥʝ ʙʳʣʦ ʠ 30 

ʣʝʪ, ʢʦʛʜʘ ʧʦʜ ʧʦʢʨʦʚʠʪʝʣʴʩʪʚʦʤ ʩʫʣʪʘʥʘ ʠ ʰʘʭʩʢʦʛʦ ʚʠʟʠʨʷ ʦʥ 

ʙʳʣ ʥʘʟʥʘʯʝʥ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʜʚʦʨʮʦʚʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ, ʛʜʝ ʩʜʝ-

ʣʘʣ ʢʘʨʴʝʨʫ ʘʩʪʨʦʥʦʤʘ. 

ʇʦʩʣʝ ʩʤʝʨʪʠ ʩʚʦʝʛʦ ʧʦʢʨʦʚʠʪʝʣʷ, ʚ 1092 ʛʦʜʫ, ʆʤʘʨ ʍʘʡʷʤ 

ʧʦʢʠʥʫʣ ʀʩʬʘʭʘʥ ʠ ʚʝʨʥʫʣʩʷ ʥʘ ʨʦʜʠʥʫ.  

ʆʤʘʨ ʍʘʡʷʤ ʠʟʚʝʩʪʝʥ ʚ ʦʩʥʦʚʥʦʤ ʪʦʣʴʢʦ ʢʘʢ ʬʠʣʦʩʦʬ ʠ ʧʦ-

ʵʪ. ʄʦʝʡ ʮʝʣʴʶ ʙʳʣʦ ʦʩʚʝʪʠʪʴ ʍʘʡʷʤʘ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʩʦʯʠʥʠʪʝʣʷ 

ʩʪʠʭʦʪʚʦʨʝʥʠʡ, ʥʦ ʠ ʦʮʝʥʠʪʴ ʝʛʦ ʚʢʣʘʜ ʚ ʪʘʢʠʝ ʥʘʫʢʠ, ʢʘʢ ʤʘʪʝ-

ʤʘʪʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ. ʋʯʸʥʳʡ ʟʘʥʠʤʘʣʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʫʨʘʚ-

ʥʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʩʪʝʧʝʥʝʡ; ʠʩʢʘʣ ʠ ʦʧʠʩʳʚʘʣ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ 

ʢʚʘʜʨʘʪʥʳʭ ʠ ʢʫʙʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ.  

ʍʘʡʷʤ ʷʚʣʷʝʪʩʷ ʘʚʪʦʨʦʤ ʦʜʥʦʛʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʪʨʫʜʦʚ  ð "ʂʦʤʤʝʥʪʘʨʠʠ ʢ ʪʨʫʜʥʦʩʪʷʤ ʚʦ ʚʚʝʜʝʥʠʷʭ ʢʥʠʛʠ 

ɽʚʢʣʠʜʘ". ʕʪʦʪ ʩʙʦʨʥʠʢ ʩʦʩʪʦʷʣ ʠʟ ʪʨʸʭ ʢʥʠʛ. ɺ ʝʱʸ ʦʜʥʦʡ ʩʚʦ-

ʝʡ ʨʘʙʦʪʝ ʤʘʪʝʤʘʪʠʢ ʠʟʣʦʞʠʣ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ 1-ʡ, 2-ʡ ʠ 3-ʡ 

ʩʪʝʧʝʥʷʭ.  

ʆʤʘʨ ʍʘʡʷʤ ʠ ʝʛʦ ʧʦʤʦʱʥʠʢʠ ʙʳʣʠ ʩʦʟʜʘʪʝʣʷʤʠ ʢʘʣʝʥʜʘʨʷ, 

ʥʘʟʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ççʀʨʘʥʩʢʠʡè, ʠʣʠ çʉʦʣʥʝʯʥʘʷ ʭʠʜʞʨʘè. 

ʊʘʢʞʝ ʫʯʸʥʳʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʪʘʙʣʠʮʳ ʠ 

ʟʚʸʟʜʥʳʡ ʢʘʪʘʣʦʛ. 

ʍʘʡʷʤ ʦʪʥʦʩʠʣʩʷ ʢ ʛʫʤʘʥʠʩʪʘʤ ʵʧʦʭʠ ɺʦʟʨʦʞʜʝʥʠʷ. ʌʠʣʦ-

ʩʦʬ ʩʫʜʠʣ ʜʝʡʩʪʚʫʶʱʠʝ ʧʨʘʚʠʣʘ, ʫʢʦʨʝʥʸʥʥʳʝ ʚ ʦʙʱʝʩʪʚʝ. ɿʘ-

ʯʘʩʪʫʶ ʍʘʡʷʤ ʩʪʘʥʦʚʠʣʩʷ ʧʝʩʩʠʤʠʩʪʠʯʥʳʤ ʠ ʬʘʥʘʪʠʯʥʳʤ, ʯʪʦ 

ʙʳʣʦ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ ʩʨʝʜʥʝʚʝʢʦʚʴʝ ʠ ʥʘ ɺʦʩʪʦʢʝ.  

ʆʩʥʦʚʥʳʤ ʪʨʫʜʦʤ ʆʤʘʨʘ ʍʘʡʷʤʘ ʷʚʣʷʝʪʩʷ ʬʠʣʦʩʦʬʩʢʠʡ 

ʩʙʦʨʥʠʢ çʈʫʙʘʡʘʪè. ʂʘʞʜʦʝ ʯʝʪʚʝʨʦʩʪʠʰʠʝ ʵʪʦʡ ʢʥʠʛʠ ʦʩʚʝʱʘʝʪ 

ʬʠʣʦʩʦʬʩʢʫʶ ʠ ʤʦʨʘʣʴʥʫʶ ʤʳʩʣʴ. ɺ ʩʚʦʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʆʤʘʨ 

ʍʘʡʷʤ ʨʘʩʩʢʘʟʳʚʘʣ ʦ ʞʠʟʥʠ ʠ ʟʥʘʥʠʷʭ ʯʝʣʦʚʝʢʘ. ɽʤʫ ʩʪʘʣʠ ʧʨʠ-
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ʧʠʩʳʚʘʪʴ ʩʦʯʠʥʝʥʠʷ ʚʩʝʭ, ʢʪʦ ʭʦʪʝʣ ʯʪʦ-ʪʦ ʩʢʘʟʘʪʴ, ʥʦ ʙʦʷʣʩʷ 

ʵʪʦ ʩʜʝʣʘʪʴ ʠʟ-ʟʘ ʩʤʝʣʦʩʪʠ ʠ ʘʤʙʠʮʠʦʟʥʦʩʪʠ ʩʚʦʠʭ ʤʳʩʣʝʡ. ʅʦ 

ʩʘʤ ʬʠʣʦʩʦʬ ʦʙ ʵʪʦʤ ʥʝ ʟʥʘʣ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ 

ʯʝʪʚʝʨʦʩʪʠʰʠʡ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʫʞʝ ʧʦʩʣʝ ʝʛʦ ʩʤʝʨʪʠ. ʄʝʥʴʰʝ 

ʯʝʤ ʯʝʨʝʟ 100 ʣʝʪ, ʧʦʩʣʝ ʩʤʝʨʪʠ, ʟʥʘʤʝʥʠʪʦʛʦ ʪʚʦʨʮʘ ʟʘʙʳʣʠ ʥʘ 

ʜʦʣʛʠʝ ʩʝʤʴ ʩʪʦʣʝʪʠʡ. ʀ ʪʦʣʴʢʦ ʘʥʛʣʠʡʩʢʠʡ ʧʦʵʪ, ʕʜʚʘʨʜ 

ʌʠʮʞʝʨʘʣʴʜ, ʚʦʟʨʦʜʠʣ ʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ.  

ʊʚʦʨʯʝʩʪʚʦ ʆʤʘʨʘ ʍʘʡʷʤʘ - ʚʧʝʯʘʪʣʷʶʱʝʝ ʷʚʣʝʥʠʝ ʚ ʠʩʪʦ-

ʨʠʠ ʢʫʣʴʪʫʨʳ ʥʘʨʦʜʦʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʀʨʘʥʘ, ʚʩʝʛʦ ʯʝʣʦʚʝʯʝ-

ʩʪʚʘ. ɽʛʦ ʦʪʢʨʳʪʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ ʘʩʪʨʦʥʦʤʠʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʷʟʳʢʦʚ ʤʠʨʘ ʠ ʠʤʝʶʪ ʠʩʪʦʨʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɽʛʦ 

ʩʪʠʭʠ çʞʘʣʷʱʠʝ ʢʘʢ ʟʤʝʷè ʚʩʸ ʝʱʸ ʦʯʘʨʦʚʳʚʘʶʪ ʩʚʦʝʡ ʧʨʝʜʝʣʴ-

ʥʦʡ ʸʤʢʦʩʪʴʶ, ʣʘʢʦʥʠʯʥʦʩʪʴʶ, ʦʙʨʘʟʥʦʩʪʴʶ, ʥʝʩʣʦʞʥʦʩʪʴʶ 

ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ ʛʠʙʢʠʤ ʨʠʪʤʦʤ. 
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ʇʘʨʘʚʠʥʘ ʄʘʨʠʥʘ ʅʠʢʦʣʘʝʚʥʘ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ,  ɸʣʘʪʳʨʩʢʠʡ ʬʠʣʠʘʣ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ʅʝʤʢʦʚʘ ʄʘʨʠʷ ʇʘʚʣʦʚʥʘ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʚʳʩʰʝʡ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ,  ɸʣʘʪʳʨʩʢʠʡ ʬʠʣʠʘʣ, ʏʫʚʘʰʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 
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ʀ.ʅ. ʇʘʭʦʤʦʚʘ 

 çʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘè 

ɸʣʘʪʳʨʩʢʠʡ ʬʠʣʠʘʣ 

 

ɻɽʈʆʀ ʉʈɽɼʀ ʅɸʉé 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʫʯʘʩʪʥʠʢʘʤ ʉʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ 

ʦʧʝʨʘʮʠʠ ʞʠʪʝʣʷʤ ʛʦʨʦʜʘ ɸʣʘʪʳʨʷ ʠ ɸʣʘʪʳʨʩʢʦʛʦ ʨʘʡʦʥʘ ʏʫʚʘʰʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ, ʧʦʛʠʙʰʠʤ ʚ ʟʦʥʝ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ. 
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 Abstract. The article is devoted to the participants of a Special mili-

tary operation, residents of the city of Alatyr and the Alatyr district of the 
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ɹʦʣʝʝ ʜʚʫʭ ʣʝʪ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʚʦʝʥʥʘʷ ʦʧʝʨʘʮʠʷ 

ʥʘ ʋʢʨʘʠʥʝ. ʈʦʩʩʠʡʩʢʘʷ ʘʨʤʠʷ  ʩʥʦʚʘ ʣʦʤʘʝʪ ʭʨʝʙʝʪ ʥʘʮʠʩʪʢʦʡ 

ʘʨʤʠʠ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ɿʘʧʘʜʦʤ. ʂʘʢ ʚ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʙʦʣʝʝ ʧʦʣʫʩʦʪʥʠ ʩʪʨʘʥ ʦʙʲʝʜʠʥʠʣʠʩʴ  ʠ ʚʦʦʨʫ-

ʞʘʶʪ ʂʠʝʚ, ʣʠʰʴ ʙʳ ʰʣʘ ʚʦʡʥʘ ʤʝʞʜʫ ʙʨʘʪʩʢʠʤʠ ʩʣʘʚʷʥʩʢʠʤʠ 

ʥʘʨʦʜʘʤʠ, ʣʠʰʴ ʙʳ ʢʪʦ-ʪʦ ʚʦʝʚʘʣ ʧʨʦʪʠʚ ʈʦʩʩʠʠ. ʇʨʠʤʝʨ ʧʨʦ-

ʷʚʣʝʥʠʷ ʠʩʪʠʥʥʦʛʦ ʧʘʪʨʠʦʪʠʟʤʘ ʩʝʛʦʜʥʷ ʤʳ ʚʠʜʠʤ ʚ ʟʦʥʝ ʧʨʦʚʝ-

ʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ. ʅʘʰʠ ʚʦʠʥʳ ʜʝʤʦʥʩʪʨʠ-

ʨʫʶʪ ʤʫʞʝʩʪʚʦ, ʙʝʩʩʪʨʘʰʠʝ, ʩʪʦʡʢʦʩʪʴ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ. [1] 

ʉʘʤʘʷ ʙʦʣʝʟʥʝʥʥʘʷ ʪʝʤʘ ï ʧʦʪʝʨʠé. ʏʝʣʦʚʝʯʝʩʢʠʝ ʧʦʪʝʨʠ ï 

ʙʦʣʴʰʦʝ ʛʦʨʝ. ʅʘʰʠ ʨʝʙʷʪʘ ʥʘ ʧʝʨʝʜʦʚʦʡ, ʘ ʤʳ ʚ ʛʣʫʙʦʢʦʤ ʪʳʣʫ. 

ʅʦ ʙʳʪʴ ʚ ʩʪʦʨʦʥʝ ʦʪ ʦʙʱʝʛʦ ʜʝʣʘ ʤʳ ʥʝ ʠʤʝʝʤ ʧʨʘʚʘ.  ʅʘʰʘ 

ʟʘʜʘʯʘ ʨʘʩʩʢʘʟʘʪʴ ʦ ʧʦʜʚʠʛʘʭ  ʟʘʱʠʪʥʠʢʦʚ ʈʦʜʠʥʳ. 

ɺʘʞʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʪʫʜʝʥʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʩʙʦʨ ʠʥʬʦʨ-

ʤʘʮʠʠ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʧʘʤʷʪʠ ʦʙ ʫʯʘʩʪʥʠʢʘʭ ʩʧʝʮʠʘʣʴʥʦʡ 

ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʠʟ ʛʦʨʦʜʘ ɸʣʘʪʳʨʷ ʠ ɸʣʘʪʳʨʩʢʦʛʦ ʤʫʥʠʮʠ-
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ʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʂ ʩʦʞʘʣʝʥʠʶ ʤʘʣʦ 

ʧʫʙʣʠʢʘʮʠʡ ʠ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ. 

ʇʦʵʪʦʤʫ ʤʳ ʩ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʩʦʙʠʨʘʝʤ ʧʦ ʢʨʫʧʠʮʘʤ 

ʙʠʦʛʨʘʬʠʠ ʫʯʘʩʪʥʠʢʦʚ ʉɺʆ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʫʙʣʠʢʫʝʤ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʚʦʜʠʤ 

ʙʝʩʝʜʳ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ ʠ ʦʙʫʯʘʶʱʠʤʠʩʷ ʉʇʆ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ ʚʦʠʥʳ ʧʨʦʷʚʣʷʣʠ ʜʦʙ-

ʣʝʩʪʴ, ʯʝʩʪʴ ʠ ʭʨʘʙʨʦʩʪʴ ʥʘ ʧʦʣʷʭ ʩʨʘʞʝʥʠʡ. ʉʝʛʦʜʥʷ, ʚ ʚʳʩʪʫʧ-

ʣʝʥʠʠ ʤʳ ʚʩʧʦʤʥʠʤ ʦʙ ʫʯʘʩʪʥʠʢʘʭ ʉʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʦʧʝ-

ʨʘʮʠʠ ʞʠʪʝʣʷʭ ʛʦʨʦʜʘ ɸʣʘʪʳʨʷ ʠ ɸʣʘʪʳʨʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʢʨʫʛʘ, ʧʦʛʠʙʰʠʭ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʚʦʠʥʩʢʦʛʦ ʜʦʣʛʘ. 

ʉʪʘʨʯʢʦʚ ɸʣʝʢʩʘʥʜʨ ʀʚʘʥʦʚʠʯ ʫʨʦʞʝʥʝʮ  ʩ. ʗʣʫʰʝʚʦ ɸʣʘ-

ʪʳʨʩʢʦʛʦ ʨʘʡʦʥʘ ʏʫʚʘʰʠʠ. ɺ 2021 ʛ., ʧʦʩʣʝ ʩʣʫʞʙʳ ʧʦ ʧʨʠʟʳʚʫ, 

ɸʣʝʢʩʘʥʜʨ ʧʦʜʧʠʩʘʣ ʢʦʥʪʨʘʢʪ ʠ ʧʦʩʪʫʧʠʣ ʚ 3-ʶ ʛʚʘʨʜʝʡʩʢʫʶ 

ʙʨʠʛʘʜʫ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʇʦʛʠʙ 30 ʘʧʨʝʣʷ 2022 ʛ. ʚ 

ʨʘʡʦʥʝ ʜʝʨʝʚʥʠ ɼʠʙʨʦʚʘ ʂʨʘʤʘʪʦʨʩʢʦʛʦ ʨʘʡʦʥʘ. ʋʜʦʩʪʦʝʥ ʟʚʘ-

ʥʠʷ ɻʝʨʦʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʩʤʝʨʪʥʦ. 

ɿʘʭʘʨʦʚ ɸʣʝʢʩʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʫʨʦʞʝʥʝʮ ʩ. ʄʝʞʜʫʨʝ-

ʯʴʝ ɸʣʘʪʳʨʩʢʦʛʦ ʨʘʡʦʥʘ ʏʫʚʘʰʠʠ. ʉ 2013 ʛ. ʩʣʫʞʪʠʣ ʧʦ ʢʦʥ-

ʪʨʘʢʪʫ. ʂʦʤʘʥʜʠʨ ʰʪʫʨʤʦʚʦʡ ʙʨʠʛʘʜʳ. ʇʦʛʠʙ 19 ʤʘʷ 2022 ʛ. ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʙʦʝʚʦʛʦ ʟʘʜʘʥʠʷ. 

ʄʘʛʞʘʥʦʚ ʀʣʴʜʘʨ ʀʣʴʜʫʩʦʚʠʯ ʚʳʧʫʩʢʥʠʢ ʅʦʚʦʘʡʙʝʩʠʥʩʢʦʡ 

ʉʆʐ. 20 ʘʚʛʫʩʪʘ 2022 ʛʦʜʘ ʧʦʜʧʠʩʘʣ ʢʦʥʪʨʘʢʪ ʚ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʙʘʪʘʣʴʦʥ çɸʪʘʣè. ʇʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʧʨʠ ʦʩʚʦʙʦʞʜʝʥʠʠ ʩʝʣʘ 

ʇʘʚʣʦʚʢʘ ʚʦʟʣʝ ʛʦʨʦʜʘ ʋʛʣʝʜʘʨ. ʇʦʛʠʙ ʚ ʤʘʨʪʝ 2022 ʛ. 

ʃʸʚʦʯʢʠʥ ɽʚʛʝʥʠʡ ʇʘʚʣʦʚʠʯ ʫʨʦʞʝʥʝʮ ʩ. ɸʭʤʘʪʦʚʦ ɸʣʘ-

ʪʳʨʩʢʦʛʦ ʨʘʡʦʥʘ. ʆʢʦʥʯʠʣ ʈʷʟʘʥʩʢʦʝ ɻʚʘʨʜʝʡʩʢʦʝ ʚʳʩʰʝʝ ʚʦʟ-

ʜʫʰʥʦ-ʜʝʩʘʥʪʥʦʝ ʫʯʠʣʠʱʝ ʚ 2017 ʛ. ʀʤʝʣ ʙʦʝʚʦʡ ʦʧʳʪ. ɼʚʘʞʜʳ 

ʫʯʘʩʪʚʦʚʘʣ ʚ ɺʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʚ ʉʠʨʠʡʩʢʦʡ ɸʨʘʙʩʢʦʡ ʈʝʩʧʫʙ-

ʣʠʢʝ. ʉ ʧʝʨʚʳʭ ʜʥʝʡ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʉʧʝʮʠʘʣʴʥʦʡ ɺʦʝʥʥʦʡ 

ʦʧʝʨʘʮʠʠ. ʇʦʛʠʙ 15 ʦʢʪʷʙʨʷ 2022 ʛ.  

 ʇʠʣʠʥ ɸʥʜʨʝʡ ʉʝʨʛʝʝʚʠʯ ʩ 19991 ʛʦʜʘ ʥʘ ʢʦʥʪʨʘʢʪʥʦʡ 

ʩʣʫʞʙʝ. ɺ ʘʚʛʫʩʪʝ 2022 ʛʦʜʘ ɸʥʜʨʝʡ ʉʝʨʛʝʝʚʠʯ ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ 

ʚʩʪʫʧʠʪʴ ʚ ʠʤʝʥʥʦʡ ʙʘʪʘʣʴʦʥ ʩʧʝʮʠʘʣʴʥʦʡ ʩʚʷʟʠ çɸʪʘʣè, ʢʦʪʦ-

ʨʳʡ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʠʟ ʫʨʦʞʝʥʮʝʚ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʜʣʷ 

çʧʦʜʜʝʨʞʢʠ ʭʦʜʘ ʚʦʝʥʥʦʡ ʩʧʝʮʦʧʝʨʘʮʠʠ ʥʘ ʋʢʨʘʠʥʝè. ʇʦʛʠʙ 25 

ʩʝʥʪʷʙʨʷ 2022 ʛʦʜʘ. 
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ʉʫʤʢʠʥ ʄʠʭʘʠʣ ʀʛʦʨʝʚʠʯ ʨʦʜʠʣʩʷ ʚ ɸʣʘʪʳʨʝ. ɺ ʦʢʪʷʙʨʝ 

2022 ʛ. ʤʦʙʠʣʠʟʦʚʘʥ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʦʧʝʨʘ-

ʮʠʠ ʥʘ ʋʢʨʘʠʥʝ. ʇʦʛʠʙ 29 ʜʝʢʘʙʨʷ 2022 ʛ.  

 ʋʪʢʠʥ ɺʘʣʝʥʪʠʥ ʕʜʫʘʨʜʦʚʠʯ ʨʦʜʠʣʩʷ ʚ ʩ. ʗʚʣʝʠ ɸʣʘʪʳʨ-

ʩʢʦʛʦ ʨʘʡʦʥʘ. ɺ ʦʢʪʷʙʨʝ 2022 ʛʦʜʘ ʙʳʣ ʤʦʙʠʣʠʟʦʚʘʥ. 15 ʠʶʣʷ 

2023 ʛʦʜʘ ʥʘ 28-ʤ ʛʦʜʫ ʞʠʟʥʠ ɺʘʣʝʥʪʠʥ ʕʜʫʘʨʜʦʚʠʯ ʧʦʛʠʙ. 

ʄʘʜʴʷʥʦʚ  ʉʝʨʛʝʡ  ʀʚʘʥʦʚʠʯ ʨʦʜʠʣʩʷ ʚ ʩ. ɸʣʪʳʰʝʚʦ ɸʣʘ-

ʪʳʨʩʢʦʛʦ ʨʘʡʦʥʘ ʏʫʚʘʰʠʠ. ʉ 2014 ʛʦʜʘ ʥʘ ʢʦʥʪʨʘʢʪʥʦʡ ʩʣʫʞʙʝ 

ʚʦʡʩʢʦʚʦʡ ʯʘʩʪʠ ʛ. ʋʣʴʷʥʦʚʩʢ.  ʇʦʛʠʙ  6 ʤʘʨʪʘ 2022 ʛ. ʧʨʠ ʚʳ-

ʧʦʣʥʝʥʠʠ ʙʦʝʚʦʛʦ ʟʘʜʘʥʠʷ ʚ ʂʠʝʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʦʨʦʜʝ ɻʦʩʪʦ-

ʤʝʣʴ.  

ʄʦʭʦʚ ʀʚʘʥ ʅʠʢʦʣʘʝʚʠʯ ʨʦʜʠʣʩʷ ʚ ʛʦʨʦʜʝ ɸʣʘʪʳʨʝ. 16 ʦʢ-

ʪʷʙʨʷ 2022 ʛʦʜʘ ʀʚʘʥ ʙʳʣ ʧʨʠʟʚʘʥ ʥʘ ʚʦʝʥʥʫʶ ʩʣʫʞʙʫ ʚ ʨʘʤʢʘʭ 

ʯʘʩʪʠʯʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ.15 ʠʶʣʷ 2023 ʛʦʜʘ ʧʦʛʠʙ ʧʨʠ ʚʳʧʦʣʥʝ-

ʥʠʠ ʙʦʝʚʦʡ ʟʘʜʘʯʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉɺʆ.  

ʂʣʠʤʦʚ ɸʥʜʨʝʡ ʅʠʢʦʣʘʝʚʠʯ ʚ 2023 ʛʦʜʫ ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ. 1 ʥʦʷʙʨʷ 2023 ʛ. 

ʧʦʛʠʙ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʙʦʝʚʦʡ ʟʘʜʘʯʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉɺʆ ʚ ɿʘ-

ʧʦʨʦʞʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɿʝʣʝʥʦʚ ɽʚʛʝʥʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʨʦʜʠʣʩʷ ʚ ʛʦʨʦʜʝ ɸʣʘʪʳʨʝ. 

21 ʬʝʚʨʘʣʷ 2024 ʛʦʜʘ ʧʦʛʠʙ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʚʦʠʥ-

ʩʢʦʡ ʩʣʫʞʙʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ 

ʦʧʝʨʘʮʠʠ.  

ɺʩʶ ʩʚʦʶ ʢʦʨʦʪʢʫʶ ʞʠʟʥʴ ʦʥʠ ʧʨʦʥʝʩʣʠ ʃʶʙʦʚʴ ʢ ʩʚʦʝʡ 

ʩʪʨʘʥʝ ï ʮʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʚʦʩʧʠʪʳʚʘʝʪʩʷ ʩ ʩʘʤʳʭ ʨʘʥʥʠʭ ʣʝʪ ʚ 

ʩʝʤʴʝ, ʚ ʰʢʦʣʝ, ʚ ʦʙʱʝʩʪʚʝ ʚ ʮʝʣʦʤ. ʆʥʠ ʧʦʞʝʨʪʚʦʚʘʣʠ ʨʘʜʠ 

ʆʪʯʠʟʥʳ ʠ ʙʣʠʟʢʠʭ ʩʘʤʳʤ ʜʦʨʦʛʠʤ ï ʩʚʦʠʤʠ ʞʠʟʥʷʤʠ.  

 ʅʘʤ, ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʣʦʜʸʞʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʨʫʢʦʚʦʜʩʪʚʦ ʩʪʨʘʥʳ ʚ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʷʭ, ʧʦʤʦʛʘʪʴ ʥʘʰʝʡ ʘʨ-

ʤʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʩʢʘʟʳʚʘʪʴ ʦ ʧʦʜʚʠʛʘʭ ʨʝʙʷʪ, ʩʦʭʨʘʥʠʪʴ ʧʘ-

ʤʷʪʴ ʦ ʥʠʭ. ɺʝʜʴ ʚʝʣʠʢʫʶ ʠʩʪʦʨʠʶ ʩʦʟʜʘʶʪ ʚʝʣʠʢʠʝ ʣʶʜʠ. 

ɻʝʨʦʷʤʠ ʥʝ ʨʦʞʜʘʶʪʩʷ, ʛʝʨʦʷʤʠ ʩʪʘʥʦʚʷʪʩʷ ʚ ʯʘʩ ʠʩʧʳʪʘ-

ʥʠʡ! 

ʏʪʦʙ ʩʪʘʪʴ ʤʫʞʯʠʥʦʡ ï ʤʘʣʦ ʠʤ ʨʦʜʠʪʴʩʷ,  

ʏʪʦʙ ʩʪʘʪʴ ʞʝʣʝʟʦʤ ï ʤʘʣʦ ʙʳʪʴ ʨʫʜʦʡ.  

ʊʳ ʜʦʣʞʝʥ ʧʝʨʝʧʣʘʚʠʪʴʩʷ, ʨʘʟʙʠʪʴʩʷ.  

ʀ, ʢʘʢ ʨʫʜʘ, ʧʦʞʝʨʪʚʦʚʘʪʴ ʩʦʙʦʡ. 

ʂʘʢ ʪʨʫʜʥʦ ʚ ʩʘʧʦʛʘʭ ʰʘʛʘʪʴ ʚ ʠʶʣʝ.  



424 

ʅʦ ʪʳ ï ʩʦʣʜʘʪ ʠ ʚʩʝ ʫʤʝʡ ʧʨʠʥʷʪʴ:  

ʆʪ ʧʦʮʝʣʫʷ ʞʝʥʩʢʦʛʦ ʜʦ ʧʫʣʠ.  

ʀ ʥʘʫʯʠʩʴ ʚ ʙʦʶ ʥʝ ʦʪʩʪʫʧʘʪʴ.  

ɻʦʪʦʚʥʦʩʪʴ ʢ ʩʤʝʨʪʠ ï ʪʦʞʝ ʚʝʜʴ ʦʨʫʞʴʝ,  

ʀ ʪʳ ʝʛʦ ʦʜʥʘʞʜʳ ʧʨʠʤʝʥʠé  

ʄʫʞʯʠʥʳ ʫʤʠʨʘʶʪ, ʝʩʣʠ ʥʫʞʥʦ, 

ʀ ʧʦʪʦʤʫ ʞʠʚʫʪ ʚ ʚʝʢʘʭ ʦʥʠ. [2] 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. ʇʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʨʝʘʣʠʡ / ʄ. ʅ. ʇʘʨʘʚʠʥʘ, ʆ. ʅ. ʄʘʡʦʨʦʚʘ, ʅ. ʂ. ʄʘʣʴʯʠʢʦʚʘ, ʄ. ʇ. 

ʅʝʤʢʦʚʘ // ʀʥʞʝʥʝʨ ʥʘʩʪʦʷʱʝʛʦ ʠ ʙʫʜʫʱʝʛʦ: ʧʨʘʢʪʠʢʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʚʳʩʰʝʤ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ : ʄʘʪʝʨʠʘʣʳ 

XVIII ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ, ɼʦʥʝʮʢ, 01ï02 ʠʶʥʷ 2023 ʛʦʜʘ. ï ɼʦʥʝʮʢ: ɼʦʥʝʮʢʠʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2023. ï ʉ. 300-305. ï EDN 

LCMHBF. 

2. https://nauka.club/literatura/stikhi/o-geroyakh-rossii.html 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ ʠ ʥʘʫʯʥʦʤ ʨʫʢʦʚʦʜʠʪʝʣʝ 

ʇʘʭʦʤʦʚʘ ʀʨʠʥʘ ʅʠʢʦʣʘʝʚʥʘ  ï ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʵʢʦʥʦʤʠʢʠ,  ɸʣʘʪʳʨʩʢʠʡ ʬʠʣʠʘʣ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

ʇʘʨʘʚʠʥʘ ʄʘʨʠʥʘ ʅʠʢʦʣʘʝʚʥʘ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ,  ɸʣʘʪʳʨʩʢʠʡ ʬʠʣʠʘʣ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

ɺ.ɺ. ʊʨʠʬʦʥʦʚʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

ɸʣʘʪʳʨʩʢʠʡ ʬʠʣʠʘʣ 

 
ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ɼɽʄʆɻʈɸʌʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ 

ʏʋɺɸʐʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʧʨʠ-

ʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʀʟʤʝʥʝʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢ-

ʪʫʨʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʝʛʠʦʥʘ ʠ 

ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 

https://nauka.club/literatura/stikhi/o-geroyakh-rossii.html
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ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʫʩʫʛʫʙʣʷʶʪʩʷ ʠ ʧʨʠʚʦʜʷʪ ʢ 

ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʧʦ ʜʝʧʦ-

ʧʫʣʷʮʠʠ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʨʝʛʠʦʥ, ʜʝʤʦʛʨʘ-

ʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʥʘʨʦʜʦʩʙʝʨʝʞʝʥʠʝ.  

 

V.V. Trifonov  

I.N. Ulyanov Chuvash State University 

Alatyr branch 

 

FORECASTING DEMOGRAPHIC PROCESSES IN THE CHU-

VASH REPUBLIC  

 

Abstract. Demographic processes are the object of close attention all 

over the world. Changes in the demographic structure have an impact on the 

economic security of the region and the country as a whole. In recent dec-

ades, negative demographic factors in the Chuvash Republic have been ag-

gravated and lead to a decrease in the population. To create conditions for 

depopulation of the region's population, it is necessary to develop measures 

to improve the demographic situation. 

Key words: demographic processes, region, demographic factors, 

people saving. 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ɿʘʜʘʯʠ: 

Å ʉʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʏʫʚʘʰʩʢʦʡ 
ʈʝʩʧʫʙʣʠʢʝ 

Å ɺʳʷʚʠʪʴ ʧʨʠʯʠʥʳ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʘʜʘ ʥʘʩʝʣʝʥʠʷ  

Å ʇʨʝʜʣʦʞʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʜʝʤʦʛʨʘʬʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ  

ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʘʙʩʪʨʘʢʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʚʝ-

ʜʝʥʠʷ. 

ɺ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘʩʝʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘ-

ʣʦʩʴ ʩ ʩʝʨʝʜʠʥʳ ʍʍ ʚʝʢʘ[1]. ʇʨʠʯʠʥʦʡ ʜʘʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʨʦʩʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʦʪʢʨʳʪʠʝ ʚʳʩʰʝʛʦ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʘʢʦ, ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 
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ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʩʠʪʫʘʮʠʷ ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʣʘʩʴ, ʠ, ʩ ʢʦʥʮʘ 90-ʭ 

ʛʦʜʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʝʥ-

ʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ[2]. 

ʂ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

1) ɺʳʩʦʢʠʝ ʪʝʤʧʳ ʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

2) ʅʠʟʢʠʝ ʪʝʤʧʳ ʨʦʞʜʘʝʤʦʩʪʠ, ʥʝ ʧʦʢʨʳʚʘʶʱʠʝ ʝʩʪʝ-
ʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʩʝʣʝʥʠʷ 

3) ɺʳʩʦʢʠʝ ʪʝʤʧʳ ʩʤʝʨʪʥʦʩʪʠ ʟʘ ʩʯʝʪ ʙʦʣʝʟʥʝʡ, ʧʘʛʫʙʥʳʭ 

ʧʨʠʩʪʨʘʩʪʠʡ ʘ ʪʘʢʞʝ ʚʥʝʰʥʠʭ ʧʨʠʯʠʥ. 

4) ʅʝʛʘʪʠʚʥʳʝ ʤʠʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ (ʩ ʦʢʨʘʠʥ ʨʝʩʧʫʙ-
ʣʠʢʠ ʚ ʩʪʦʣʠʮʫ, ʠʟ ʩʪʦʣʠʮʳ ʚ ʜʨʫʛʠʝ, ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʨʝ-

ʛʠʦʥʳ)[4] 

5) ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫ-
ʛʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ 

6) ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʦʧʣʘʪʳ ʪʨʫʜʘ ʚ ʨʝʩʧʫʙʣʠʢʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʦʡ ʨʝʘʣʠʟʘʮʠʠ ʜʝʤʦʛʨʘʬʠʯʝ-

ʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶ-

ʱʘʷ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʜʦʩʪʦʡ-

ʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʞʠʣʠʱʥʳʭ ʫʩʣʦ-

ʚʠʡ[3]. ʊʘʢʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʩʦʟʜʘʶʪ ʙʘʟʦʚʳʝ ʩʝʤʝʡʥʳʝ ʫʩʣʦʚʠʷ 

ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʟʘʚʪʨʘʰʥʝʤ ʜʥʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʵʢʠʩʪʠʯʝʩʢʫʶ 

ʧʦʣʠʪʠʢʫ, ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʥʘʨʦʜʦʩʙʝʨʝʞʝʥʠʷ:  

1) ʫʢʨʝʧʣʝʥʠʝ ʠʥʩʪʠʪʫʪʘ ʩʝʤʴʠ, ʟʘʱʠʪʫ ʝʝ ʠʥʪʝʨʝʩʦʚ, 

2) ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʦʙʱʝʩʪʚʝ ʮʝʥʥʦʩʪʝʡ ʩʝʤʴʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʥʦʛʦʜʝʪʥʦʡ, ʨʝʙʝʥʢʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʨʦʜʠʪʝʣʴʩʪʚʘ; 

3) ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʞʠʣʴʷ ʜʣʷ 

ʩʝʤʝʡ ʩ ʜʝʪʴʤʠ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʢʨʝʜʠʪʥʳʭ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʩʪʫʧʥʦʛʦ ʞʠʣʴʷ; 

4) ʨʝʘʣʠʟʘʮʠʷ ʤʝʨ ʧʦ ʩʦʜʝʡʩʪʚʠʶ ʟʘʥʷʪʦʩʪʠ ʞʝʥʱʠʥ ʩ ʤʘʣʦ-

ʣʝʪʥʠʤʠ ʜʝʪʴʤʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʚʤʝʱʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʨʦʜʠ-

ʪʝʣʴʩʢʠʭ ʠ ʩʝʤʝʡʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴʶ. 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʧʦʩʦʙʠʡ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʳʚʘʪʴ 

ʤʝʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʚʦʟʤʦʞʥʳʭ ʟʣʦʫʧʦʪʨʝʙ-

ʣʝʥʠʡ ʩʠʩʪʝʤʦʡ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʠ, 

ʢʦʛʜʘ ʞʝʥʱʠʥʳ ʧʦʣʫʯʘʶʪ ʚʳʧʣʘʪʳ ʢʘʢ ʦʜʠʥʦʯʥʳʝ ʤʘʪʝʨʠ, ʭʦʪʷ 
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ʦʪʝʮ ʜʝʪʝʡ ʩʫʱʝʩʪʚʫʝʪ ʠ ʩʧʦʩʦʙʝʥ ʧʨʠʥʝʩʪʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʩʝʤʴʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʯʠʥʘ-

ʤʠ, ʚʢʣʶʯʘʷ ʦʪʩʫʪʩʪʚʠʝ ʦʬʠʮʠʘʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʦʪʮʦʚʩʪʚʘ 

ʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʤʴʠ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʦʪʝʮ 

ʥʝʩʧʦʩʦʙʝʥ ʠʣʠ ʥʝ ʞʝʣʘʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʚʦʩʧʠʪʘʥʠʷ 

ʜʝʪʝʡ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʢʦʥʪʨʦʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʘʮʝʣʝʥʳ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʝʤʝʡʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʝʤʴʠ.  ʊʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʦʟʨʘʯ-

ʥʦʩʪʠ ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʩʦʙʠʡ ʤʦʞʥʦ ʜʦ-

ʙʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʣʴʟʳ ʦʪ ʪʘʢʠʭ ʤʝʨ ʧʦʜʜʝʨʞʢʠ. 
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ʃʫʢʠʰʠʥ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ,  ɸʣʘʪʳʨʩʢʠʡ ʬʠʣʠʘʣ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ. 

 

 

ɺ.ɺ. ʊʫʡʮʳʥʘ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

ɸʣʘʪʳʨʩʢʠʡ ʬʠʣʠʘʣ 

 

ʊʈɸʅʉʌʆʈʄɸʎʀʗ ʏɽʃʆɺɽʏɽʉʂʆɻʆ ʂɸʇʀʊɸʃɸ 

 ʇʆɼ ɺʃʀʗʅʀɽʄ ʎʀʌʈʆɺʀɿɸʎʀʀ 

 

ɸʥʥʦʪʘʮʠʷ. ʏʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʠʩʧʳʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʛʣʦʙʘʣʴ-

ʥʳʭ ʪʝʥʜʝʥʮʠʡ, ʨʘʟʚʠʚʘʷʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʠʥʘʤʠʢʦʡ ʪʨʝʙʦʚʘʥʠʡ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʥʝʤʫ. ʂ ʯʠʩʣʫ ʬʘʢʪʦʨʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʠʟʤʝʥʝʥʠʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʦʪʥʦʩʠʪʩʷ ʮʠʬʨʦʚʠʟʘʮʠʷ, ʫʩʠʣʝʥʠʝ ʚʣʠʷʥʠʷ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙ-

ʱʝʩʪʚʘ. ɺʦʟʜʝʡʩʪʚʠʝ ʮʠʬʨʦʚʠʟʘʮʠʠ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʤʥʦʛʦ-

ʛʨʘʥʥʦ: ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʮʠʬʨʦ-

ʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ.  
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TRANSFORMATION OF HUMAN CAPITAL  

 UNDER THE INFLUENCE OF DIGITALIZATION  

 

Abstract. Human capital is influenced by global trends, developing in 

accordance with the dynamics of the requirements imposed on it. Digitaliza-

tion and the increasing influence of digital technologies on various aspects 

of society's life are among the factors causing changes in human capital. 

The impact of digitalization on human capital is multifaceted: there is an 

expansion of opportunities for its development, but at the same time new 

problems arise. 

Key words: human capital, digitalization, digital technologies, trans-

formation. 

 

ʎʝʣʴ ʧʨʦʝʢʪʘ ʩʦʩʪʦʠʪ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʠ ʚʳʷʚʣʝʥʠʠ ʝʛʦ ʧʦʩʣʝʜ-
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ʩʪʚʠʡ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ, ʥʘʚʳʢʦʚ ʠ ʢʘʨʴʝʨ-

ʥʳʭ ʧʝʨʩʧʝʢʪʠʚ. 

ɿʘʜʘʯʘʤʠ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ: 

1) ʦʙʲʷʩʥʝʥʠʝ ʧʦʥʷʪʠʷ çʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣè ʠ ʨʘʩʩʤʦʪ-
ʨʝʥʠʝ ʝʛʦ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ; 

2) ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʚʘʞʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʮʠʬʨʦʚʦʡ ʛʨʘ-

ʤʦʪʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ  ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʝʛʦ ʘʜʘʧʪʘʮʠʠ ʢ 

ʩʦʚʨʝʤʝʥʥʳʤ ʞʠʟʥʝʥʥʳʤ ʨʝʘʣʠʷʤ; 

3) ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ 
ʧʦʜ ʚʣʠʷʥʠʝʤ ʮʠʬʨʦʚʠʟʘʮʠʠ; 

4) ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʮʠʬʨʦʚʠʟʘʮʠʠ; 

ɻʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʧʦʚʩʝʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʠʟʙʝʞʥʦ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ[1]. ʎʠʬʨʦʚʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʢ ʣʶʙʦʡ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ. 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʝʨ ʧʦ ʨʘʟʚʠʪʠʶ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʈʌ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʩ 2018 ʛʦʜʘ ʨʝʘʣʠʟʫʝʪʩʷ 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè, ʚʢʣʶʯʘʶʱʘʷ 

ʪʘʢʦʝ ʚʘʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʘʢ ʧʨʦʝʢʪ çʂʘʜʨʳ ʜʣʷ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠè. ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʦʛʨʘʤʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʠʬʨʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ; 

ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ; ʧʦʪʨʝʙʥʦʩʪʠ 

ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪʘʭ, ʚʣʘʜʝ-

ʶʱʠʭ ʮʠʬʨʦʚʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ. 

ʈʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʦʟʜʝʡ-

ʩʪʚʫʝʪ ʥʘ ʩʪʨʫʢʪʫʨʫ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ[2]. ʅʘʠʙʦʣʝʝ ʘʢʪʫ-

ʘʣʴʥʳ ʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʩʪʘʥʦʚʷʪʩʷ ʥʘʚʳʢʠ ʠ ʢʦʤ-

ʧʝʪʝʥʮʠʠ ʚ ʩʬʝʨʝ ʮʠʬʨʦʚʳʭ ʦʧʝʨʘʮʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʪʨʫʜʘ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ 

ʨʘʤʢʘʭ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʄʦʪʠʚʘʮʠʦʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʮʠʬʨʦʚʠʟʘ-

ʮʠʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ[3]: 

- ʫʩʢʦʨʝʥʠʝ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ; 
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- ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʠʨʦʚʘʥʠʷ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ, ʯʪʦ ʧʦʟ-

ʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ;  

- ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʨʫʜʦʚʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ. 

ʊʝʥʜʝʥʮʠʠ ʧʦʚʳʰʝʥʠʷ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʚʢʣʶʯʘʶ-

ʱʠʝ ʚ ʩʝʙʷ ʮʠʬʨʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʥʘʚʳʢʠ, ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ 

ʧʝʨʚʦʩʪʝʧʝʥʥʳʤʠ ʢʘʢ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢ ʠ ʚ 

ʙʳʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩ ʧʦʟʠʮʠʠ ʧʦ-

ʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʣʠʷʥʠʝ 

ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʨʦʚʝʥʴ ʦʩʚʦʝʥʠʷ 

ʮʠʬʨʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʥʘʚʳʢʦʚ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʯʝʣʦʚʝʯʝ-

ʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʧʦ ʚʦʟʨʘʩʪʥʦʤʫ ʢʨʠʪʝʨʠʶ. ʅʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʦʩʚʦʝʥʠʷ ʮʠʬʨʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʜʝʤʦʥ-

ʩʪʨʠʨʫʶʪ ʤʦʣʦʜʳʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʫ. ʊʘʢʞʝ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ 

ʨʘʟʚʠʪʠʝ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦ ʪʝʨʨʠʪʦ-

ʨʠʘʣʴʥʦʤʫ ʧʨʠʟʥʘʢʫ.  

ʇʨʦʮʝʩʩʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʦʙʨʘ-

ʟʦʤ ʚ ʪʝʭ ʨʝʛʠʦʥʘʭ, ʚ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʚʠʪʘʷ ʮʠʬʨʦʚʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʮʠʬʨʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  
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ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʂʆɻʆ ʇʆʊɽʅʎʀɸʃɸ  

ɺ ʏʋɺɸʐʉʂʆʁ ʈɽʉʇʋɹʃʀʂɽ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʘʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʚ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ 

ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʏʫʚʘʰʠʠ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 

ʝʛʦ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ. ʈʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ. ɺʥʝʜʨʝʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʟʚʠ-

ʪʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʨʝʛʠʦʥʝ. ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨ-

ʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʟʚʦʣʠʣ ʚʳʨʘ-

ʙʦʪʘʪʴ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ.  
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Abstract. The work is devoted to the problems of entrepreneurial po-

tential in the Chuvash Republic. The current state of entrepreneurial poten-

tial in the region is a key factor for economic development and social stabil-

ity. A study of the entrepreneurial potential of Chuvashia allows us to iden-

tify its strengths and weaknesses, as well as identify opportunities for 

business growth and development. The development of the entrepreneurial 

potential of the Chuvash Republic requires an integrated approach. The in-

troduction of innovative technologies, digitalization of business processes 

and the development of educational programs play an important role in in-




