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ʋɼʂ 811.12 

 

ʊʈɸʅʉʃɸʊʆʃʆɻʀʏɽʉʂɸʗ ʉʇɽʎʀʌʀʂɸ ʂʀʅʆʊɽʂʉʊɸ  

(ʅɸ ʄɸʊɽʈʀɸʃɽ ʇɽʈɽɺʆɼɸ ɼʆʂʋʄɽʅʊɸʃʔʅʆɻʆ ʌʀʃʔʄɸ) 

 

ɸʡʙʘʟʦʚʘ ɸʡʰʘʪ ʄʘʛʦʤʝʪʦʚʥʘ 

ʦʙʫʯʘʶʱʠʡʩʷ ʩʧʝʮʠʘʣʠʪʝʪʘ 

ʌɻɸʆʋ ɺʆ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛʦʨʦʜ ʉʪʘʚʨʦʧʦʣʴ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʧʝʮʠʬʠʢʫ ʧʝʨʝʚʦʜʘ ʢʠʥʦʬʠʣʴʤʦʚ, 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʠʥʦʧʝʨʝʚʦʜʫ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʘʥʘʣʠʟ ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʘʯʠ ʣʝʢ-

ʩʠʯʝʩʢʠʭ ʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʠʥʦʪʝʢʩʪʘ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ 

ʬʠʣʴʤʘ. ʆʙʲʝʢʪʦʤ ʘʥʘʣʠʟʘ ʧʦʩʣʫʞʠʣ ʘʚʪʦʨʩʢʠʡ ʧʝʨʝʚʦʜ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ 

ʬʠʣʴʤʘ ɻʊʈʂ çʉʪʘʚʨʦʧʦʣʴʝè çɺʝʣʠʯʘʝʚʩʢʠʝ ʤʦʣʦʜʦʛʚʘʨʜʝʡʮʳè ʥʘ ʘʥʛʣʠʡʩʢʠʡ 

ʷʟʳʢ. 

The article considers the specifics of film translation, the requirements for film 

translation, and also contains an analysis of the ways to convey the lexical and syntac-

tic features of the film text of a documentary film. The object of the analysis is the 

authorôs Russian-English translation of the documentary film Young Guards of Veli-

chaevskoe produced by the Stavropol Territory State Television and Radio Broadcast-

ing Company.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʢʫʤʝʥʪʘʣʴʥʳʡ ʬʠʣʴʤ, ʣʠʥʛʚʦʧʨʘʛʤʘʪʠʢʘ, ʧʨʠʝʤ ʧʝʨʝ-

ʚʦʜʘ, ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ, ʘʜʝʢʚʘʪʥʦʩʪʴ 

Keywords: documentary film, linguistic pragmatics, translatological techniques, 

equivalence, adequacy 

ɸ.ɺ. ʂʦʟʫʣʷʝʚ ʚʳʜʝʣʷʝʪ ʩʠʩʪʝʤʫ ʧʨʠʦʨʠʪʝʪʦʚ, ʢʦʪʦʨʦʡ ʜʦʣʞʝʥ ʧʨʠʜʝʨʞʠ-

ʚʘʪʴʩʷ ʧʝʨʝʚʦʜʯʠʢ, ʚʳʧʦʣʥʷʷ ʧʝʨʝʚʦʜ ʢʠʥʦʪʝʢʩʪʘ: ʢʦʥʪʝʢʩʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʚʘ-

ʣʠʨʫʝʪ ʥʘʜ ʜʦʩʣʦʚʥʦʡ ʪʦʯʥʦʩʪʴʶ; ʜʠʥʘʤʠʯʝʩʢʠʡ ʵʢʚʠʚʘʣʝʥʪ ʧʨʝʚʘʣʠʨʫʝʪ ʥʘʜ 

ʬʦʨʤʘʣʴʥʳʤ; ʥʦʨʤʳ ʫʩʪʥʦʡ ʨʝʯʠ ʧʨʝʚʘʣʠʨʫʶʪ ʥʘʜ ʥʦʨʤʘʤʠ ʧʠʩʴʤʝʥʥʦʡ; ʥʫʞʜʳ 
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ʢʦʥʢʨʝʪʥʦʡ ʘʫʜʠʪʦʨʠʠ ï ʥʘʜ ʬʦʨʤʘʤʠ ʷʟʳʢʘ [3, ʩ. 9]. 

ɼʣʷ ʧʝʨʝʚʦʜʘ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʪʝʢʩʪʘ ʥʘ ʜʨʫʛʦʡ ʷʟʳʢ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʛʣʫʙʠʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʢʘʢ ʙʳ ʧʝʨʝʚʝʩʪʠ ʝʛʦ ʥʘ ʷʟʳʢ ʫʥʠʚʝʨʩʘʣʴ-

ʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʩʫʞʜʝʥʠʡ, ʘ ʧʦʪʦʤ ʦʩʫʱʝʩʪʚʠʪʴ ʝʛʦ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ [3, ʩ. 9]. ʇʨʠ ʵʪʦʤ çʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, 

ʯʪʦ ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦ-ʦʩʦʙʦʤʫ ʬʦʨʤʠʨʫʝʪ ʜʦʤʠʥʘʥʪʥʦʩʪʴ / ʩʫʙʜʦʤʠʥʘʥʪ-

ʥʦʩʪʴè ʢʦʥʪʝʢʩʪʥʳʭ ʟʥʘʯʝʥʠʡ [4, ʩ. 215]. ɺ ʩʝʤʠʦʪʠʯʝʩʢʠ ʦʩʣʦʞʥʝʥʥʳʭ ʪʝʢʩʪʘʭ 

ʧʦʪʝʥʮʠʘʣ ʧʨʝʮʝʜʝʥʪʥʦʩʪʠ ʚʳʰʝ, ʯʝʤ ʚ ʤʦʥʦʢʦʜʦʚʳʭ, ʪʘʢ ʢʘʢ çʢʦʥʪʨʘʧʫʥʢʪ ʩʝ-

ʤʠʦʪʠʯʝʩʢʠʭ ʢʦʜʦʚ, ʪʨʘʥʩʣʠʨʫʶʱʠʭ ʨʘʟʥʦʧʣʘʥʦʚʳʝ ʧʨʝʮʝʜʝʥʪʥʳʝ ʬʝʥʦʤʝʥʳ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʨʘʱʝʥʠʝ ʩʤʳʩʣʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʧʦ ʨʘʟʥʳʤ ʢʘʥʘʣʘʤ, 

ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʢʨʝʧʣʝʥʠʶ ʬʝʥʦʤʝʥʘ ʚ ʧʘʤʷʪʠè [6, ʩ. 148]. 

ɺ ʟʘʜʘʯʠ ʢʠʥʦʧʝʨʝʚʦʜʘ ʪʘʢʞʝ ʚʭʦʜʠʪ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʪʝʢʩʪʘ çʩ ʧʦʟʠʮʠʠ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʘʢʩʠʦʤʘʪʠʢʠ ʢʘʢ ʧʨʦʮʝʩʩʘ ʦʩʤʳʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ, ʠʤʝʶʱʝʛʦ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʚ ʢʦʥʢʨʝʪʥʦʤ ʘʢʪʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʠ ʢʦʨʨʝʣʠʨʫʶ-

ʱʝʛʦ ʩ ʨʝʣʝʚʘʥʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʘʢ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʵʢʩʪʨʘʣʠʥʛʚʠ-

ʩʪʠʯʝʩʢʦʛʦ ʧʣʘʥʘ [5, ʩ. 212]. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝ-

ʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʚʠʜʝʦʨʷʜʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʧʳʪʦʢ ʜʦʩʪʠʞʝʥʠʷ ʩʠʥʭʨʦ-

ʥʠʟʘʮʠʠ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʠ ʧʝʨʝʚʦʜʥʦʛʦ ʢʠʥʦʜʠʘʣʦʛʦʚ ʧʝʨʝʚʦʜʯʠʢ ʧʦʧʘʜʘʝʪ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʦʪ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʚʣʠʷʥʠʝ ʠʩʭʦʜʥʦʛʦ ʷʟʳʢʘ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʝʨʝʚʦʜʷʱʝʛʦ ʷʟʳʢʘ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ 

ʥʘ ʚʩʝʭ ʝʛʦ ʫʨʦʚʥʷʭ [2, ʩ. 153].  

ʗʨʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʩʭʦʜʥʦʛʦ ʢʠʥʦʪʝʢʩʪʘ ʷʚʣʷʝʪʩʷ ʦʙʠʣʠʝ ʪʝʨʤʠʥʦʚ 

ʚʦʝʥʥʦʡ ʪʝʤʘʪʠʢʠ (ʚʦʠʥʩʢʠʝ ʟʚʘʥʠʷ ʠ ʚʦʝʥʥʘʷ ʪʝʭʥʠʢʘ). ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʭ ʣʠʥʛ-

ʚʦʧʨʘʛʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʜʙʦʨ ʧʨʷʤʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ. 

ʅʘʩ, ʩʪʘʚʨʦʧʦʣʴʮʝʚ, ʚ ʛʚʘʨʜʝʡʩʢʦʡ ʯʘʩʪʠ ʦʯʝʥʴ ʤʥʦʛʦ, ʚʩʝ ʤʳ ʢʦʤʤʫʥʠ-

ʩʪʳ ʠ ʚʘʩ ʟʥʘʝʤ ʦʯʝʥʴ ʭʦʨʦʰʦ [1]. ï There are a great many of us, Stavropolites, in 

the Guard unit. 

ʀ ʜʘʣʴʰʝ ʧʘʨʪʠʟʘʥʳ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʨʧʫʩʦʤ ʂʠʨʠʯʝʥʢʦ ʵʪʠʭ ʘʣʴʧʠʡʩʢʠʭ 

ʩʪʨʝʣʢʦʚ ʨʘʟʙʦʤʙʠʣʠ [1]. ï And then the partisans, together with Kirichenko's corps, 

bombed those Alpine riflemen. 
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ɽʱʝ ʦʜʥʦʡ ʢʘʪʝʛʦʨʠʝʡ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʨʠʛʠʥʘʣʴ-

ʥʦʛʦ ʢʠʥʦʪʝʢʩʪʘ, ʷʚʣʷʶʪʩʷ ʥʘʟʚʘʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʙʠʪʚ ʠ ʬʨʦʥʪʦʚ. ɼʣʷ ʫʧʨʦʱʝ-

ʥʠʷ ʦʩʤʳʩʣʝʥʠʷ ʟʨʠʪʝʣʝʤ ʦʧʠʩʳʚʘʝʤʳʭ ʚ ʬʠʣʴʤʝ ʚʦʝʥʥʳʭ ʩʦʙʳʪʠʡ ʠ ʩʦʭʨʘʥʝ-

ʥʠʷ ʠʭ ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ, ʚ ʧʝʨʝʚʦʜʝ ʵʪʦʡ ʛʨʫʧʧʳ ʩʣʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʫʞʝ ʫʩʪʦʷʚʰʠʝʩʷ ʚ ʘʥʛʣʦʷʟʳʯʥʦʤ ʠʩʪʦʨʠʯʝʩʢʦʤ ʜʠʩʢʫʨʩʝ ʥʘʟʚʘʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ 

ʧʨʠʤʝʨʳ ʠʟ ʘʚʪʦʨʩʢʦʛʦ ʧʝʨʝʚʦʜʘ. 

ʇʘʨʪʠʟʘʥʩʢʦʝ ʠ ʧʦʜʧʦʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʩʪʘʣʦ ʯʘʩʪʴʶ ɹʠʪʚʳ ʟʘ ʂʘʚʢʘʟ [1]. 

ï The partisan and underground movement became part of the Battle of the Caucasus. 

ʀ ʚ ɻ ʪʦʤ ʞʝ ʛʦʜʫ ʄʠʰʘ ɿʘʚʦʨʦʪʳʥʩʢʠʡ ʧʦʛʠʙ ʚ ʙʦʷʭ ʟʘ ʂʨʳʤ. ï And in the 

same year, Misha Zavorotynsky died in the battles for the Crimea. 

ɺ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʀʂʊ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʨʘʟʥʳʝ ʪʠʧʳ ʧʨʝʜʣʦʞʝʥʠʡ: ʙʝʟʣʠʯ-

ʥʳʝ, ʧʨʦʩʪʳʝ, ʩʣʦʞʥʳʝ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʪʝʢʩʪʘ ʦʨʠʛʠ-

ʥʘʣʘ ʙʳʣ ʚʳʙʨʘʥ ʘʜʝʢʚʘʪʥʳʡ ʠ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʧʝʨʝʚʦʜ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯ-

ʰʝʡ ʧʝʨʝʜʘʯʠ ʝʛʦ ʧʨʘʛʤʘʪʠʢʠ. ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʫʨʦʚʥʠ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ, ʢʦʪʦ-

ʨʳʝ ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʧʨʠ ʧʝʨʝʚʦʜʝ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʢʠ-

ʥʦʪʝʢʩʪʘ ʧʨʝʜʣʦʞʝʥʠʡ. ʅʘʯʥʝʤ ʩ ʙʝʟʣʠʯʥʦʛʦ ʪʠʧʘ ʧʨʝʜʣʦʞʝʥʠʡ. 

1) ʆʯʝʥʴ ʞʘʨʢʦ ʙʳʣʦ. <é> ʄʳ, ʜʝʪʠ, ʪʦʛʜʘ ʦʯʝʥʴ ʠʩʧʫʛʘʣʠʩʴ. 2) ʇʦʨʘ-

ʟʠʣʦ ʠʭ ʦʨʫʞʠʝ. 3) ɺʠʜ ʘʚʪʦʤʘʪʦʚ [1]. ï 1) It took place on a very hot August day. 

<é> We, being kids, were terrified. 2) Struck by their weapons. 3)The sight of their 

guns. 

ʇʨʠ ʧʝʨʝʚʦʜʝ ʧʨʝʜʣʦʞʝʥʠʷ 1 ʥʝ ʫʜʘʣʦʩʴ ʩʦʭʨʘʥʠʪʴ ʩʠʥʪʘʢʩʠʯʝʩʢʫʶ ʩʪʨʫʢ-

ʪʫʨʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʩʤʳʩʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʧʝʨʝʚʦʜʝ ʧʨʦʩʪʦʝ ʥʝʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʝ ʙʝʟʣʠʯʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ. ʆʜ-

ʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʪʝʨʶ ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʨʠʛʠʥʘʣʘ, ʚ ʧʝʨʝʚʦʜʝ ʧʦ-

ʣʫʯʠʣʦʩʴ ʧʝʨʝʜʘʪʴ ʮʝʣʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʚʥʝʷʟʳʢʦʚʫʶ ʩʠʪʫʘʮʠʶ, ʪʝʤ ʩʘʤʳʤ ʜʦ-

ʩʪʠʛʥʫʚ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ. ʇʝʨʝʚʦʜ ʧʨʝʜʣʦʞʝʥʠʡ 2 ʠ 3 ʧʦʣʫʯʠʣʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʠʤ ʢ ʩʦʜʝʨʞʘʥʠʶ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʭʦʜʥʳʭ ʧʨʝʜ-

ʣʦʞʝʥʠʡ ï ʧʷʪʳʡ ʫʨʦʚʝʥʴ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ. 

ʇʝʨʝʡʜʝʤ ʢ ʘʥʘʣʠʟʫ ʧʝʨʝʚʦʜʘ ʧʨʦʩʪʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ. 

ʖʥʳʤ ʵʢʩʢʫʨʩʘʥʪʘʤ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦʙ ʠʭ ʨʦʚʝʩʥʠʢʘʭ ʠʟ 40-ʭ [1]. ï Young 
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visitors are told about their peers from the 40s. 

ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʦʯʝʚʠʜʥʦ, ʧʦʣʫʯʠʣʦʩʴ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʚʦʜ ʥʘ ʧʷʪʦʤ 

ʫʨʦʚʥʝ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ, ʪʘʢ ʧʨʠ ʧʝʨʝʚʦʜʝ ʙʳʣʘ ʩʦʭʨʘʥʝʥʘ ʢʘʢ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʦʨʠʛʠʥʘʣʘ, ʪʘʢ ʠ ʝʛʦ ʣʝʢʩʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ɼʣʷ ʪʝʢʩʪʘ ʦʨʠʛʠʥʘʣʘ ʪʘʢʞʝ 

ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʩʣʦʞʥʦʧʦʜʯʠʥʝʥʥʳʝ ʠ ʩʣʦʞʥʦʩʦʯʠʥʝʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ:  

ʈʝʙʷʪʘ ʫʟʥʘʣʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʯʪʦ ʚ ɸʯʠʢʫʣʘʢ ʧʨʠʙʳʚʘʶʪ ʘʣʴʧʠʡʩʢʠʝ 

ʩʪʨʝʣʢʠ [1]. ï They got informed that the Alpine Rifles were heading to Achikulak. 

ɺ ʛʣʘʚʥʦʡ ʯʘʩʪʠ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʜʝʘʣʴʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʣʝʢʩʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʯʘʩʪʠ ʧʨʝʜʣʦʞʝʥʠʷ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʧʨʠʜʘʪʦʯʥʦʡ ʯʘʩʪʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʝ ʫʜʘʣʦʩʴ ʦʙʝʩʧʝʯʠʪʴ ʩʪʨʫʢ-

ʪʫʨʥʳʡ ʧʘʨʘʣʣʝʣʠʟʤ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʯʣʝʥʳ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ, ʘ ʪʨʘʜʠʮʠʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʪʨʝʙʫʶʪ ʧʦʩʪʨʦʝ-

ʥʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʧʨʷʤʦʤ ʧʦʨʷʜʢʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʧʝʨʝʚʦʜʝ ʜʘʥʥʦʛʦ ʩʣʦʞ-

ʥʦʧʦʜʯʠʥʝʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʫʜʘʣʦʩʴ ʦʙʝʩʧʝʯʠʪʴ ʯʝʪʚʝʨʪʳʡ ʫʨʦʚʝʥʴ ʵʢʚʠʚʘ-

ʣʝʥʪʥʦʩʪʠ. ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʧʝʨʝʚʦʜ ʩʣʦʞʥʦʩʦʯʠʥʝʥʥʦʛʦ ʪʠʧʘ ʧʨʝʜʣʦʞʝʥʠʡ. 

ʇʨʠʤʝʨʥʦ ʚ ʩʝʨʝʜʠʥʝ ʜʥʷ ʉʢʦʢʦʚʘ ʚʳʟʚʘʣʠ ʠʟ ʢʘʤʝʨʳ ʠ ʪʫʪ ʞʝ ʤʳ ʫʩʣʳ-

ʰʘʣʠ, ʢʘʢ ʥʘʯʘʣʴʥʠʢ ʧʦʣʠʮʠʠ ɻʣʘʟʫʥʦʚ ʢʨʠʢʥʫʣ: ñɽʧʠʢʦʚ, ʜʘʚʘʡ ʚʝʨʸʚʢʫ!ò [1] ï 

Around the midday, Skokov was summoned from his cell and immediately we heard the 

chief of police Glazunov shout: ñEpikov, give me the rope!ò 

ʂʘʢ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ, ʧʨʠ ʧʝʨʝʚʦʜʝ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʫʜʘʣʦʩʴ ʜʦ-

ʩʪʠʛʥʫʪʴ ʧʷʪʦʛʦ ʫʨʦʚʥʷ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚ ʧʘʨʘʣʣʝʣʠʟʤ ʩʠʥʪʘʢʩʠʯʝ-

ʩʢʠʭ ʩʪʨʫʢʪʫʨ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ ʙʣʠʟʦʩʪʴ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʦʨʠʛʠ-

ʥʘʣʘ ʠ ʧʝʨʝʚʦʜʘ. ʗʨʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʩʭʦʜʥʦʛʦ ʢʠʥʦʪʝʢʩʪʘ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʦʙʨʘʪʥʳʤ ʧʦʨʷʜʢʦʤ ʩʣʦʚ: 

ʉʧʨʦʩʠʣʠ ʦʥʠ ʤʦ ʁʤʘʤʫ [1]. ï They asked my mother. 

ʗ ʜʦʤʘ ʥʘʭʦʜʠʣʩʷ ʦʜʠʥ [1]. ï I was home alone. 

ɺ ʩʚʷʟʠ ʩ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʷʤʳʤ ʧʦʨʷʜʢʦʤ ʩʣʦʚ ʚ ʘʥʛʣʠʡʩʢʦʤ ʧʨʝʜʣʦʞʝʥʠʠ 

(ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʵʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʣʠ ʚʦʟʚʳʰʝʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʨʝ-

ʯʝʡ), ʚ ʧʝʨʝʚʦʜʝ ʥʝ ʫʜʘʣʦʩʴ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʩʠʥʪʘʢʩʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʦʨʠʛʠʥʘʣʘ, 

ʪʝʤ ʚʨʝʤʝʥʝʤ ʙʳʣʦ ʦʙʝʩʧʝʯʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʣʝʢʩʠʯʝʩʢʦʛʦ 
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ʩʦʩʪʘʚʘ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʧʝʨʝʚʦʜ ʦʩʫʱʝʩʪʚʣʝʥ ʥʘ ʯʝʪʚʝʨʪʦʤ ʫʨʦʚʥʝ ʵʢʚʠʚʘʣʝʥʪʥʦ-

ʩʪʠ. 

ʄʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʣʠʥʛʚʦʧʨʘʛʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʣʝʢʩʠʯʝ-

ʩʢʠʭ ʝʜʠʥʠʮ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʪʝʢʩʪʘ ʦʨʠʛʠʥʘʣʘ, ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ, ʘ ʛʣʘʚʥʘʷ ʮʝʣʴ 

ʘʚʪʦʨʦʚ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʚʦʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʬʠʣʴʤʘ ï ʧʝʨʝʜʘʯʘ ʥʝʠʩʢʘʞʝʥ-

ʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʬʘʢʪʦʚ ʠ ʩʦʭʨʘʥʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ ï ʜʦʩʪʠʛʥʫʪʘ. 

ʉʠʥʪʘʢʩʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʢʠʥʦʪʝʢʩʪʘ ʙʳʣʘ ʧʝʨʝʜʘʥʘ ʥʘ ʚʳ-

ʩʦʢʦʤ ʫʨʦʚʥʝ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʦʭʨʘʥʝʥʠʠ ʧʨʘʛʤʘʪʠʢʠ ʠ 

ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʝʨʝʚʦʜʘ. 
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stranstva-k-probleme-issledovaniya-verbalnyh-i-neverbalnyh-fenomenov/viewer 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 01.12.2021). 
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ʙʘʢʘʣʘʚʨ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʘʤʘʨʠʥ ɸʣʝʢʩʘʥʜʨ ɺʠʢʪʦʨʦʚʠʯ 

ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 
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ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʉʪʘʨʳʡ ʆʩʢʦʣ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʫʢʠ ʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʚ 

ʉʐɸ, ʩʧʝʮʠʬʠʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʚ ʉʐɸ.  ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘʫʢʠ ʠ 

ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʉʐɸ ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʫʢʦʝʤʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʥʝʙʦʣʴʰʠʭ ʢʦʤʧʘʥʠʡ. ʇʨʝʞʜʝ ʚʩʝʛʦ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʪʠʭ ʩʬʝʨ ʧʦʜʘʝʪ ʨʳʥʢʫ ʩʠʛʥʘʣʳ ʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

The analysis of the interaction between science and small business in the USA, 

the specifics of the functioning and effectiveness of the program for innovative research 

of small business in the USA was carried out. The interaction of science and small 

business in the United States supports the commercialization of promising science-

intensive developments of small companies. First of all, the interaction of these areas 

gives the market signals about the demanded directions of innovative development. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʫʯʥʘʷ ʧʦʣʠʪʠʢʘ ʉʐɸ, ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ, ʤʘʣʳʡ ʙʠʟʥʝʩ. 

Keywords: US science policy, innovative development, government support, 

small business. 
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ʅʘʮʠʦʥʘʣʴʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʉʐɸ. ʉʦʚʨʝʤʝʥʥʘʷ 

ʥʘʮʠʦʥʘʣʴʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʉʐɸ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʙʠʟʥʝʩ, 

ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʯʘʩʪʥʦʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ, 

ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚʩʝ 

ʦʪʨʘʩʣʠ ʜʦʧʫʩʪʠʤʳʭ ʠʥʥʦʚʘʮʠʡ: ʦʪ ʩʘʤʳʭ ʤʘʣʦʟʥʘʯʠʤʳʭ, ʚʧʣʦʪʴ ʜʦ 

ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ, ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʤʠʨʦʚʦʡ ʪʝʭʥʠʢʠ [5, ʩ. 45]. 

ɺ ʉʐɸ ʩʬʦʨʤʠʨʦʚʘʥʘ ʦʙʰʠʨʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʢʦʥʮʝʧʮʠʠ. ʀʟ ʠʭ ʯʠʩʣʘ 

ʢʣʶʯʝʚʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʢʦʤʧʘʥʠʠ ʧʦʤʦʛʘʶʱʠʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʘʣʦʛʦ 

ʙʠʟʥʝʩʘ. ʇʫʪʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚ ʦʙʣʘʩʪʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʥʘʫʢʝ [7, ʩ. 18]. 

ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʙʘʟʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʉʐɸ ʚʳʧʦʣʥʷʶʪ ʠʥʩʪʠʪʫʪʳ, ʘ 

ʧʨʠʢʣʘʜʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ï ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʯʘʩʪʥʳʝ ʬʠʨʤʳ, ʥʦ ʥʝʨʝʜʢʦ ʧʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʢʦʥʪʨʘʢʪʘʤ [2, ʩ. 8]. 

ʄʘʣʳʡ ʙʠʟʥʝʩ ʠ ʝʛʦ ʧʦʜʜʝʨʞʢʘ ʚ ʉʐɸ. ʎʝʥʪʨʘʤ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʨʘʟʨʝʰʝʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʘʚʠʪʝʣʴʩʪʚʘʤ ʰʪʘʪʦʚ, ʨʝʛʠʦʥʘʣʴʥʳʤ 

ʚʝʜʦʤʩʪʚʘʤ, ʛʨʘʬʩʪʚʘʤ, ʘ ʪʘʢʞʝ ʠʥʳʤ ʤʝʩʪʥʳʤ ʦʨʛʘʥʘʤ ʚʣʘʩʪʠ, ʤʫʥʠʮʠʧʘʣʴʥʳʤ 

ʠ ʯʘʩʪʥʳʤ ʬʠʥʘʥʩʦʚʦ-ʢʨʝʜʠʪʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠ ʯʘʩʪʥʳʤ 

ʫʥʠʚʝʨʩʠʪʝʪʘʤ, ʩʦʮʠʘʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ. ɼʘʥʥʳʝ ʮʝʥʪʨʳ ʧʨʦʷʚʣʷʶʪ ʤʘʣʳʤ 

ʠʥʥʦʚʘʪʦʨʩʢʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ ʚ ʩʬʝʨʝ ʤʝʥʝʜʞʤʝʥʪʘ, 

ʙʫʭʛʘʣʪʝʨʠʠ ʠ ʦʪʯʝʪʥʦʩʪʠ, ʣʦʛʠʩʪʠʢʠ, ʩʙʳʪʘ, ʤʘʨʢʝʪʠʥʛʘ, ʧʨʠʤʝʥʝʥʠʷ 

ʠʥʥʦʚʘʮʠʡ, ʪʝʭʥʠʯʝʩʢʦ-ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʭʦʜʘ ʪʘʢʞʝ ʛʘʨʘʥʪʠʨʫʶʪ ʟʘʢʦʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [4, ʩ. 15]. 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʉʐɸ 

ʨʝʘʣʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʬʝʜʝʨʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʋʧʨʘʚʣʷʝʪ ʠʤʠ 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʧʦ ʜʝʣʘʤ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ʆʥʘ ʟʘʥʠʤʘʝʪʩʷ ʚʩʝʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʉʐɸ, ʥʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ ï ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʜʣʷ ʥʝʝ [5, ʩ 14]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʬʦʨʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʫʢʠ ʠ ʙʠʟʥʝʩʘ ʠʩʪʝʢʘʝʪ ʠʟ ʪʦʛʦ, ʯʪʦ 
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ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʢʦʤʤʝʨʯʝʩʢʠ ʟʘʤʘʥʯʠʚʘʷ ʨʘʟʨʘʙʦʪʢʘ, ʚ ʣʠʯʥʦʡ ʙʘʟʝ ʩʦʜʝʨʞʠʪ 

ʠʪʦʛʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʳʥʝʰʥʠʝ ʩʨʝʜʩʪʚʘ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʢʣʶʯʠʪʴ ʠʟ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʮʝʧʦʯʢʠ 

ʧʦʩʨʝʜʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʚʳʩʪʫʧʘʪʴ ʙʠʟʥʝʩʫ ʚ ʢʦʥʢʨʝʪʥʳʝ ʢʦʥʪʘʢʪʳ ʩ 

ʥʘʫʢʦʡ, ʦʪʪʘʣʢʠʚʘʷʩʴ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠʥʪʝʨʝʩʳ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʟʘʢʦʥ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʟʥʘʯʠʤʦʩʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ [1, ʩ. 12].  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘʫʢʠ ʠ ʠʥʥʦʚʘʮʠʡ ʚ ʉʐɸ. ʅʳʥʝʰʥʷʷ ʥʘʫʢʘ ʉʐɸ 

ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʨʷʜ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʛʘʨʘʥʪʠʨʫʶʪ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ. ɺ 

ʥʘʩʪʦʷʱʠʡ ʧʝʨʠʦʜ ʩʧʝʮʠʘʣʠʩʪʳ ʚʳʜʝʣʷʶʪ ʪʨʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʟʚʝʥʘ, 

ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʝʨʚʳʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʫʥʠʚʝʨʩʠʪʝʪʳ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʦʭʚʘʪʳʚʘʶʪ ʣʠʜʠʨʫʶʱʠʝ ʤʝʩʪʘ ʚ 

ʤʠʨʦʚʳʭ ʨʝʡʪʠʥʛʘʭ. ʀʟ ʠʭ ʯʠʩʣʘ, ʚʳʜʝʣʷʝʪʩʷ ʚʦʩʝʤʴ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ - 

ʉʪʵʥʬʦʨʜʩʢʠʡ ʠ ɻʘʨʚʘʨʜʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪʳ, ʄʘʩʩʘʯʫʩʝʪʩʢʠʡ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠ ʜʨʫʛʠʝ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʬʝʨʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʥʘʫʢʠ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʜʝʩʴ. 

ʀʥʩʪʠʪʫʪʳ ʉʦʝʜʠʥʝʥʥʳʭ ʰʪʘʪʦʚ ɸʤʝʨʠʢʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʚʣʘʜʝʥʠʷʤʠ ʠ ʦʩʥʦʚʘʪʝʣʴʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʬʦʥʜʘʤʠ, 

ʘ ʪʘʢʞʝ ʦʙʨʝʪʘʶʪ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʩʝʢʪʦʨʘ [4, ʩ. 19]. 

ɺʪʦʨʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ, 

ʢʨʫʧʥʳʝ ʠʥʩʪʠʪʫʪʳ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʢʘʢʠʤ-ʣʠʙʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʥʘʫʢʠ. ʂ ʧʨʠʤʝʨʫ, ʚ ʃʦʩ-ɸʣʘʤʦʩʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣʘ ʦʪʢʨʳʪʘ 

ʘʪʦʤʥʘʷ ʙʦʤʙʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʰʪʘʪʦʚ ɸʤʝʨʠʢʠ ʩʫʱʝʩʪʚʫʶʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ çthinktanksè - ʥʘʫʯʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʢʘʢ ʥʘ ʙʘʟʦʚʳʭ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʗʨʢʠʤ 

ʧʨʠʤʝʨʦʤ ʪʘʢʦʡ ʢʦʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ 

RAND Corporation, ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʠʥʪʝʨʝʩʳ ʘʤʝʨʠʢʘʥʩʢʠʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʚʝʜʦʤʩʪʚ. 



III International scientific conference:  

çSCIENCE AND INNOVATIONè 

 

15 

 

ʊʨʝʪʠʡ ʵʣʝʤʝʥʪ ʘʤʝʨʠʢʘʥʩʢʦʡ ʅʀʉ ï ʵʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʢʣʘʩʪʝʨʳ, 

ʠʩʪʦʨʠʯʝʩʢʠ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʐɸ ʚ ʧʦʩʣʝʜʥʠʝ ʧʘʨʫ 

ʜʝʩʷʪʠʣʝʪʠʡ, ʢʣʶʯʝʚʘʷ ʟʘʜʘʯʘ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʚ ʤʦʪʠʚʘʮʠʠ ʠʥʩʪʠʪʫʪʦʚ, ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ, ʘ ʪʘʢʞʝ ʢʦʤʧʘʥʠʡ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʘʢʠʝ ʢʣʘʩʪʝʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʩʚʷʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʦʡ [7, ʩ. 11].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʶʪ 3 ʥʘʠʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʭ ʵʣʝʤʝʥʪʘ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʉʐɸ.  

ɺʦ-ʧʝʨʚʳʭ, ʠʥʩʪʠʪʫʪʳ, ʦʩʥʦʚʥʦʡ ʟʘʩʣʫʛʦʡ ʢʦʪʦʨʳʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʯʠʪʘʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʚ ʩʬʝʨʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ 

ʨʘʟʨʘʙʦʪʢʘ, ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ. ɺʦ-ʚʪʦʨʳʭ, 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ, ʢʘʢ ʧʨʠʚʠʣʦ ʥʘ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʟʘʢʘʟʘʭ. ʀ, ʚ-ʪʨʝʪʴʠʭ, ʩʦʚʨʝʤʝʥʥʳʝ ʢʣʘʩʪʝʨʳ ʠʣʠ ʪʝʭʥʦʧʘʨʢʠ, 

ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʢʦʥʢʨʝʪʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ [2, ʩ. 18].  

ʄʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʥʘʫʢʠ ʠ ʙʠʟʥʝʩʘ, ʦʩʦʙʝʥʥʦ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʬʠʨʤʳ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʛʨʘʤʦʪʥʦ ʫʯʝʩʪʴ ʠʥʪʝʨʝʩʳ 

ʧʦʪʨʝʙʠʪʝʣʷ, ʩʜʝʣʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʘʢʮʝʥʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʪʨʘʩʣʠ ʚ ʨʘʟʚʠʪʠʠ 

ʢʘʢʦʡ-ʣʠʙʦ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʚ ʉʐɸ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʷʶʪ ʤʘʣʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ. ʕʪʦʤʫ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʣʠʯʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʜʝʨʞʢʠ 

ʪʘʢʠʭ ʬʠʨʤ, ʘ ʪʘʢʞʝ ʜʦʩʪʫʧʥʦʩʪʴ ʚʝʥʯʫʨʥʦʛʦ ʢʘʧʠʪʘʣʘ ï ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʩʨʝʜʩʪʚ.  

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʘʮʠʦʥʘʣʴʥʘʷ 

ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʉʐɸ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʩʝ ʵʣʝʤʝʥʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʮʠʢʣʘ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʠ ʧʨʠʢʣʘʜʥʫʶ ʥʘʫʢʫ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ, 

ʨʘʟʣʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʥʘʣʘʞʝʥʥʫʶ ʩʠʩʪʝʤʫ 
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ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʦʪʤʝʪʠʤ, ʯʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʧʨʠʥʦʩʠʪ 

ʬʝʜʝʨʘʣʴʥʳʤ ʚʝʜʦʤʩʪʚʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʪʨʫʢʪʫʨʳ ʘʤʝʨʠʢʘʥʩʢʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʉʐɸ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʩʦʭʨʘʥʷʪʴ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʥʘ ʨʳʥʢʝ ʠʥʥʦʚʘʮʠʡ. 
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ʇɽʈɽɺʆɼʏɽʉʂɸʗ ɸɼɸʇʊɸʎʀʗ ʀʄɽʅ ʉʆɹʉʊɺɽʅʅʓʍ 

ɺ ʅɸɿɺɸʅʀʗʍ ʌʀʃʔʄʆɺ ʅɸ ʈʋʉʉʂʆʄ ʀ ʂʀʊɸʁʉʂʆʄ ʗɿʓʂɸʍ 

 

ɻʘʣʠʰʘʥʦʚʘ ɸʣʩʫ ɸʜʠʩʦʚʥʘ 

ʩʪʫʜʝʥʪ 

ʊʶʪʶʥʥʠʢʦʚʘ ɽʢʘʪʝʨʠʥʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ 

ʘʩʩʠʩʪʝʥʪ 

ʈʦʞʢʦʚ ʈʦʤʘʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʘʩʩʠʩʪʝʥʪ 

ʌɻɸʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè, ʛʦʨʦʜ ʇʝʨʤʴ 

 

ɸʥʥʦʪʘʮʠʷ: ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʘʥʛʣʦ-

ʷʟʳʯʥʳʭ ʥʘʟʚʘʥʠʡ ʬʠʣʴʤʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʠʤʷ ʩʦʙʩʪʚʝʥʥʦʝ, ʧʨʠ ʧʝʨʝʜʘʯʝ ʥʘ ʨʫʩ-

ʩʢʦʤ ʠ ʢʠʪʘʡʩʢʦʤ ʷʟʳʢʘʭ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʘʜʘʧʪʘ-

ʮʠʠ ʥʘʟʚʘʥʠʡ ʬʠʣʴʤʦʚ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʠʟʘ. ɼʝʣʘʝʪʩʷ ʚʳ-

ʚʦʜ ʦ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʧʝʨʝʚʦʜʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʥʘʟʚʘʥʠʡ ʥʘ ʨʫʩ-

ʩʢʦʤ ʠ ʢʠʪʘʡʩʢʦʤ ʷʟʳʢʘʭ. 

The article deals with adaptation of English movie titles through translation into 

Russian and Chinese languages. The authors provide examples of different movie ti-

tlesô adaptations techniques and results of frequency analysis. As a conclusion the au-

thors highlight the most typical adaptation techniques for translation into Russian and 

Chinese languages. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʤʷ ʩʦʙʩʪʚʝʥʥʦʝ, ʧʝʨʝʚʦʜ, ʘʜʘʧʪʘʮʠʷ, ʬʠʣʴʤ, ʥʘʟʚʘʥʠʝ 

ʬʠʣʴʤʘ. 

Keywords: proper noun, translation, adaptation, movie, movie title. 

ʀʤʝʥʘ ʩʦʙʩʪʚʝʥʥʳʝ, ʠʤʝʶʱʠʝ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʚ ʣʶʙʦʤ ʷʟʳʢʝ [2; 5], 
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ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ï ʙʳʪʦʚʦʡ, ʩʦʮʠʘʣʴʥʦʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʜʝʣʦʚʦʡ, ʢʫʣʴʪʫʨʥʦʡ ʠ ʪ.ʧ. ɺ ʢʠʥʝʤʘʪʦʛʨʘʬʝ ʠʤʷ ʩʦʙʩʪʚʝʥʥʦʝ ʥʝʨʝʜʢʦ ʚʢʣʶʯʘ-

ʝʪʩʷ ʚ ʥʘʟʚʘʥʠʝ ʬʠʣʴʤʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʦʪʥʦʩʠʪʴ ʝʛʦ ʩ ʛʣʘʚʥʳʤ ʧʝʨʩʦʥʘʞʝʤ, 

ʠʜʝʡʥʳʤ ʩʠʤʚʦʣʦʤ, ʤʝʩʪʦʤ ʜʝʡʩʪʚʠʷ [1; 3; 7]. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʟʘʨʫʙʝʞʥʦʛʦ 

ʬʠʣʴʤʘ ʥʦʚʦʡ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʩʚʷʟʘʥʦ ʩ ʮʝʣʦʡ ʠʥʜʫʩʪʨʠʝʡ ʣʦʢʘʣʠʟʘʮʠʠ 

ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʚ ʢʦʪʦʨʦʡ ʦʩʦʙʦʝ ʤʘʨʢʝʪʠʥʛʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʝʪ ʧʝʨʝʚʦʜ-ʘʜʘʧʪʘʮʠʷ ʠʥʦʷʟʳʯʥʳʭ ʥʘʟʚʘʥʠʡ ʬʠʣʴʤʦʚ.  

ʅʘʟʚʘʥʠʝ ʬʠʣʴʤʘ ʢʘʢ ʚʠʜ ʟʘʛʣʘʚʠʷ ʦʪʥʦʩʷʪ ʢ ʩʪʠʣʠʩʪʠʯʝʩʢʠ ʩʠʣʴʥʳʤ ʧʦʟʠ-

ʮʠʷʤ ʪʝʢʩʪʘ, ʥʝʩʫʱʠʤ ʥʘ ʩʝʙʝ ʤʘʢʩʠʤʘʣʴʥʫʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʥʘʛʨʫʟʢʫ. ʉʦ-

ʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ɽ.ɺ. ʂʥʳʰ, ʥʘʟʚʘʥʠʷ ʬʠʣʴʤʦʚ ʚʳʧʦʣʥʷʶʪ ʥʦʤʠʥʘʪʠʚʥʫʶ, 

ʵʩʪʝʪʠʯʝʩʢʫʶ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʬʫʥʢʮʠʠ, ʧʦʩʣʝʜʥʷʷ ʠʟ ʢʦʪʦʨʳʭ ʧʦʜʨʘʟʜʝʣʷ-

ʝʪʩʷ ʪʘʢʞʝ ʥʘ ʨʝʬʝʨʝʥʮʠʦʥʥʫʶ (ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʩʶʞʝʪʦʤ ʢʠʥʦʬʠʣʴʤʘ 

ʠ ʝʛʦ ʥʘʟʚʘʥʠʝʤ); ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ (ʧʦʟʚʦʣʷʝʪ ʜʦʥʝʩʪʠ ʦʩʥʦʚ-

ʥʫʶ ʠʜʝʶ ʢʠʥʦʬʠʣʴʤʘ ʜʦ ʟʨʠʪʝʣʷ); ʧʨʘʛʤʘʪʠʯʝʩʢʫʶ (ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʜʝʡʩʪʚʠʠ 

ʥʘʟʚʘʥʠʷ ʬʠʣʴʤʘ ʥʘ ʟʨʠʪʝʣʷ).  

ʇʝʨʝʚʦʜʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʥʘʟʚʘʥʠʡ ʬʠʣʴʤʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʩʣʦʞʠʚʰʠʭʩʷ ʢʫʣʴʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ. ʊʘʢ, ʚ ʢʠʪʘʡʩʢʦʡ ʢʠʥʝʤʘʪʦʛʨʘʬʠ-

ʯʝʩʢʦʡ ʪʨʘʜʠʮʠʠ ʭʦʨʦʰʝʝ ʥʘʟʚʘʥʠʝ ʜʦʣʞʥʦ ʦʪʨʘʞʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʬʠʣʴʤʘ, ʝʛʦ 

ʪʝʤʫ ʠ ʞʘʥʨ, ʙʳʪʴ ʢʨʘʪʢʠʤ ʠ ʧʦʥʷʪʥʳʤ [7]. ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ, ʚ 

ʥʘʟʚʘʥʠʷʭ ʢʠʪʘʡʩʢʠʭ ʬʠʣʴʤʦʚ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠʤʝʥʘ ʧʨʦʩʪʳʭ ʣʶʜʝʡ, ʘ ʯʘʱʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʠʤʝʥʘ ʠʟʚʝʩʪʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʝʷʪʝʣʝʡ ʠʣʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʝ-

ʨʦʝʚ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʨʘʙʦʪʳ ʉ.ɸ. ɸʥʘʩʪʘʩʷʥ [1], ɼ.ʀ. ɽʨʤʦʣʦʚʠʯ [2], ʀ.ɻ. ʄʠʣʝʚʠʯ 

[4], ɸ.ɺ. ʉʫʧʝʨʘʥʩʢʦʡ [3], ʧʦʩʚʷʱʝʥʥʳʝ ʧʝʨʝʜʘʯʝ ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʠ ʧʝʨʝ-

ʚʦʜʝ, ʚ ʨʘʤʢʘʭ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ ʥʘ ʚʳʷʚʣʝʥʠʠ ʠ ʦʧʠʩʘ-

ʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʜʘʧʪʘʮʠʠ ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ ʚ ʥʘʟʚʘʥʠʷʭ ʠʥʦʷʟʳʯʥʳʭ ʬʠʣʴ-

ʤʦʚ ʥʘ ʨʫʩʩʢʦʤ ʠ ʢʠʪʘʡʩʢʦʤ ʷʟʳʢʘʭ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʧʝʨʝ-

ʚʦʜʥʳʝ ʚʝʨʩʠʠ ʥʘʟʚʘʥʠʡ ʘʥʛʣʦʷʟʳʯʥʳʭ ʬʠʣʴʤʦʚ. ʅʘ ʦʩʥʦʚʝ ʧʦʜʙʦʨʦʢ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ ʥʘ ʩʘʡʪʘʭ https://www.imdb.com, https://www.kinopoisk.ru, ʤʳ ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʣʠ 80 ʥʘʟʚʘʥʠʡ. 

https://www.kinopoisk.ru/
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ʉʣʝʜʫʝʪ ʫʪʦʯʥʠʪʴ, ʤʳ ʦʧʠʨʘʣʠʩʴ ʥʘ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʧʝʨʝʚʦʜʘ-ʘʜʘʧʪʘʮʠʠ 

ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ, ʚʳʜʝʣʝʥʥʳʝ ɺ.ʀ. ɽʨʤʦʣʦʚʠʯʝʤ [2]. ʋʯʝʥʳʡ ʦʪʥʦʩʠʪ ʢ ʥʠʤ 

ʛʨʘʬʠʯʝʩʢʠʡ ʧʝʨʝʥʦʩ, ʵʢʩʧʣʠʢʘʮʠʶ, ʪʨʘʥʩʢʨʠʧʮʠʶ, ʪʨʘʥʩʣʠʪʝʨʘʮʠʶ, ʢʘʣʴʢʠʨʦ-

ʚʘʥʠʝ, ʪʨʘʥʩʧʦʟʠʮʠʶ, ʦʥʦʤʘʩʪʠʯʝʩʢʫʶ ʟʘʤʝʥʫ, ʤʦʨʬʦʛʨʘʤʤʘʪʠʯʝʩʢʫʶ ʤʦʜʠʬʠ-

ʢʘʮʠʶ. ʇʨʠʚʝʜʝʤ ʨʷʜ ʧʨʠʤʝʨʦʚ. 

ɼʦʩʣʦʚʥʳʡ ʧʝʨʝʚʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʪʨʫʜʥʦʧʝʨʝ-

ʚʦʜʠʤʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʥʘʟʚʘʥʠʡ ʬʠʣʴʤʦʚ, ʚ ʢʦʪʦ-

ʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʪʦʧʦʥʠʤʳ (ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ), ʫʞʝ ʠʤʝʶʱʠʝ ʵʢʚʠʚʘʣʝʥʪ 

ʥʘ ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ: Once Upon a Time in America ï ʆʜʥʘʞʜʳ ʚ ɸʤʝʨʠʢʝ ï 

 (mŊigu· wׅngsh³) / A Rainy Day in New York ï ɼʦʞʜʣʠʚʳʡ ʜʝʥʴ ʚ ʅʴʶ-ʁʦʨʢʝ ï 

ѿҩ  (niדyuǛ de yǭ g¯ yדtiǕn). 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʨʠʝʤʦʤ ʧʝʨʝʜʘʯʠ ʘʥʪʨʦʧʦʥʠʤʦʚ ʷʚʣʷʝʪʩʷ 

ʪʨʘʥʩʣʠʪʝʨʘʮʠʷ, ʮʝʣʴ ʢʦʪʦʨʦʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʧʨʦʠʟʥʦʰʝʥʠʝ 

ʩʣʦʚʘ ʠʣʠ ʬʨʘʟʳ ʠʩʭʦʜʥʦʛʦ ʷʟʳʢʘ: Harry Potter ï ɻʘʨʨʠ ʇʦʪʪʝʨ ï  (hǕlׇ 

bǾt¯) / Citizen Kane ï ɻʨʘʞʜʘʥʠʥ ʂʝʡʥ ï Ὲ  (gǾng m²n kׅi Ǜn) / Django Un-

chained ï ɼʞʘʥʛʦ ʦʩʚʦʙʦʞʜʝʥʥʳʡ ï  (b¯i jiŊf¨ng de jiǕng gǛ) / Mary 

and Max ï ʄʵʨʠ ʠ ʄʘʢʩ ï  (Mׅl³ h® mׅk¯ sǭ). 

ʄʝʪʦʜ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʥʝ ʚʩʝʛʜʘ ʧʨʠʤʝʥʠʤ ʚ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ ʥʘ ʬʦʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʷʟʳʢʘʭ, ʪʘʢʠʭ ʢʘʢ ʘʥʛʣʠʡʩʢʠʡ, ʨʫʩʩʢʠʡ ʠ ʢʠ-

ʪʘʡʩʢʠʡ ʷʟʳʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʢʘʣʴʢʠʨʦʚʘʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʶ-

ʱʠʡ ʩʦʟʜʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʘʥʘʣʦʛʠʯʥʦʛʦ ʠʩʭʦʜʥʦʤʫ ʠʤʝʥʠ ʩʦʙʩʪʚʝʥʥʦʤʫ ʧʦ 

ʩʪʨʫʢʪʫʨʝ ʠ ʣʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʝʩʢʦʤʫ ʥʘʧʦʣʥʝʥʠʶ, ʥʘʧʨʠʤʝʨ: Go away Mr. Tu-

mor ï ʋʙʠʨʘʡʩʷ ʥʝʤʝʜʣʝʥʥʦ, ʛʦʩʧʦʜʠʥ ʆʧʫʭʦʣʴ! ï !  (Gדnd¨n ba! 

Zhבngli¼ jȊn) / Mr. Highheels ï ʄʠʩʪʝʨ ʐʧʠʣʴʢʠ ï  (gǕogǛnxi® 

xiǕnshǛng), ʛʜʝ  ʚ ʧʝʨʝʚʦʜʝ ʦʟʥʘʯʘʝʪ çʂʘʙʣʫʢʠè / Mr. Lucky ï ɻʦʩʧʦʜʠʥ 

ʉʯʘʩʪʣʠʚʯʠʢ ï  (Hׅo m³ng xiǕnshǛng), ʛʜʝ  ï ʩʯʘʩʪʣʠʚʳʡ, ʚʝʟʫʯʠʡ. 

ɺ ʮʝʣʷʭ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠ ʪʦʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʬʠʣʴʤʘ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 
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ʩʦʯʝʪʘʥʠʝ ʜʚʫʭ ʠ ʙʦʣʝʝ ʧʨʠʝʤʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʝʚʦʜʝ ʥʘʟʚʘʥʠʷ The Great 

Gatsby ʩʣʦʚʦ Great ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʣʴʢʦʡ: ʥʘ ʨʫʩʩʢʦʤ ï ɺʝʣʠʢʠʡ, ʥʘ ʢʠʪʘʡʩʢʦʤ ï 

, ʠʤʷ Gatsby ï ʯʝʨʝʟ ʪʨʘʥʩʣʠʪʝʨʘʮʠʶ: ʥʘ ʨʫʩʩʢʦʤ ï ɻʵʪʩʙʠ, ʥʘ ʢʠʪʘʡ-

ʩʢʦʤ ï . 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʝʪʦʜ ʩʤʳʩʣʦʚʦʡ ʘʜʘʧʪʘʮʠʠ, ʟʘʢʣʶʯʘʶ-

ʱʠʡʩʷ ʚ ʟʘʤʝʥʝ ʠʣʠ ʜʦʙʘʚʣʝʥʠʠ ʣʝʢʩʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʰʠʨʷʶʪ 

ʩʤʳʩʣʦʚʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʝʨʝʚʦʜʘ. ʇʨʠʚʝʜʝʤ ʩʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ: Maide in 

Manhattan ï ɻʦʩʧʦʞʘ ʛʦʨʥʠʯʥʘʷ ï  (ʜʦʩʣʦʚʥʦ ï ʄʘʥʭʵʪʪʝʥʩʢʘʷ ʛʦʨ-

ʥʠʯʥʘʷ). ɺ ʨʫʩʩʢʦʷʟʳʯʥʦʤ ʚʘʨʠʘʥʪʝ ʠʤʷ ʩʦʙʩʪʚʝʥʥʦʝ ʦʧʫʱʝʥʦ ʠ, ʢʘʢ ʚ ʢʠʪʘʡʩʢʦʤ 

ʥʘʟʚʘʥʠʠ, ʟʘʤʝʥʝʥʦ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʦʜʥʘʢʦ ʘʜʘʧʪʠʨʦʚʘʥ-

ʥʦʝ ʢʠʪʘʡʩʢʦʝ ʥʘʟʚʘʥʠʝ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪ ʝʱʝ ʠ ʪʦʧʦʥʠʤ.  

ʅʘʢʦʥʝʮ, ʧʨʠʝʤ ʦʧʫʱʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʢʘʟ ʦʪ ʧʝʨʝʜʘʯʠ ʩʝʤʘʥʪʠʯʝʩʢʠ 

ʠʟʙʳʪʦʯʥʳʭ ʩʣʦʚ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʨʝʣʝʚʘʥʪʥʳʤʠ ʠʣʠ ʣʝʛʢʦ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ. ɼʘʥʥʳʡ ʧʨʠʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʚ ʧʝʨʝ-

ʚʦʜʝ ʥʘʟʚʘʥʠʡ ʥʘ ʢʠʪʘʡʩʢʠʡ ʷʟʳʢ: Indiana Jones and the Raiders of the Lost Ark ï 

ʀʥʜʠʘʥʘ ɼʞʦʥʩ: ɺ ʧʦʠʩʢʘʭ ʫʪʨʘʯʝʥʥʦʛʦ ʢʦʚʯʝʛʘ ï  (Du· bׅo q²bǭng), ʛʜʝ 

ʨʫʩʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʩʦʭʨʘʥʷʝʪ ʠʤʷ ʩʦʙʩʪʚʝʥʥʦʝ ʠ ʧʝʨʝʜʘʝʪ ʝʝ ʯʝʨʝʟ ʪʨʘʥʩʣʠʪʝʨʘ-

ʮʠʶ, ʘ ʢʠʪʘʡʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʦʙʦʙʱʘʝʪ ʪʝʤʫ ʬʠʣʴʤʘ ʠ ʫʜʘʣʷʝʪ ʠʤʷ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ, 

ʚ ʠʪʦʛʝ ʯʝʛʦ ʦʩʪʘʝʪʩʷ çʦʪʨʷʜʳ ʚʦʠʥʦʚ, ʢʦʪʦʨʳʝ ʟʘʭʚʘʪʳʚʘʶʪ ʩʦʢʨʦʚʠʱʘè. 

ʇʨʦʚʝʜʝʥʥʳʡ ʯʘʩʪʦʪʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʢʠʪʘʡʩʢʠʝ ʧʝʨʝ-

ʚʦʜʯʠʢʠ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʧʨʠʝʤʫ ʦʧʫʱʝʥʠʷ, ʦʜʥʘʢʦ ʤʝʪʦʜ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ 

ʪʘʢʞʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʘʥʛʣʠʡʩʢʠʡ ʠ ʢʠʪʘʡʩʢʠʡ ʢʘʨʜʠ-

ʥʘʣʴʥʦ ʨʘʟʥʳʝ ʷʟʳʢʠ: ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʨʘʟʥʳʤ ʷʟʳʢʦʚʳʤ ʩʝʤʴʷʤ, ʚ ʢʠʪʘʡʩʢʦʤ 

ʷʟʳʢʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʪʨʘʥʩʣʠʪʝʨʘʮʠʠ ʧʨʦʩʪʳʭ ʧʦ ʟʚʫʯʘʥʠʶ ʘʥʛʣʦ-

ʷʟʳʯʥʳʭ ʠʤʝʥ. ɺʪʦʨʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʢʠʪʘʡʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʯʘʱʝ ʚʩʝʛʦ ʧʝʨʝʚʦʜʯʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʢʦʨʦʪʢʦʝ ʥʘʟʚʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ 4-5 ʠʝʨʦ-

ʛʣʠʬʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʪʨʫʢʪʫʨʦʡ ʷʟʳʢʘ. ɺ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʘʜʘʧʪʘʮʠʠ ʦʪʤʝʯʘ-

ʝʪʩʷ ʯʘʩʪʦʪʥʘʷ ʧʝʨʝʜʘʯʘ ʘʥʛʣʦʷʟʳʯʥʳʭ ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ ʯʝʨʝʟ ʢʠʨʠʣʣʠʮʫ, ʯʪʦ 
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ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʭʨʘʥʷʝʪ ʝʛʦ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʝ-

ʨʝʜʘʝʪ ʩʤʳʩʣ ʠʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʞʘʥʨʘ ʬʠʣʴʤʘ. 
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ɺʆɿɺʈɸʊʅʓɽ ɻʃɸɻʆʃʓ ɺ ɸʅɻʃʀʁʉʂʆʄ ʗɿʓʂɽ 

 

ʃʘʨʠʦʥʦʚʘ ʄʘʨʠʷ ʈʦʤʘʥʦʚʥʘ 

ʩʪʫʜʝʥʪ 

ʂʦʤʷʛʠʥʘ ʆʣʴʛʘ ɺʠʢʪʦʨʦʚʥʘ 

ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʌɻɹʆʋ ɺʆ 

çɺʣʘʜʠʤʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸʣʝʢʩʘʥʜʨʘ ɻʨʠʛʦʨʴʝʚʠʯʘ 

ʠ ʅʠʢʦʣʘʷ ɻʨʠʛʦʨʴʝʚʠʯʘ ʉʪʦʣʝʪʦʚʳʭè, ʛʦʨʦʜ ɺʣʘʜʠʤʠʨ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʦʜʥʘ ʠʟ ʩʧʦʨʥʳʭ ʪʝʤ ʘʥʛʣʠʡ-

ʩʢʦʡ ʛʨʘʤʤʘʪʠʢʠ. ʆʟʚʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʤʳ, ʧʨʠʥʮʠʧʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʟ-

ʚʨʘʪʥʦʩʪʠ ʚ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʟʫʯʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʘʚʪʦʨʦʚ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʚʨʘʪʥʳʝ ʛʣʘʛʦʣʳ, ʚʦʟʚʨʘʪʥʳʡ ʟʘʣʦʛ, ʚʦʟʚʨʘʪʥʳʝ ʤʝ-

ʩʪʦʠʤʝʥʠʷ, ʚʦʟʚʨʘʪʥʦʩʪʴ ʚ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ 

Abstract. This article deals with one of the most controversial topics of English 

grammar. The features of the topic are voiced, the solution to the problem of return in 

English and, in particular, different points of view of foreign and soviet authors on this 

specific issue are considered. 

Key words: reflexive verbs, reflexive voice, reflexive pronouns, reflexivity in 

English 

ɺʦʟʚʨʘʪʥʳʝ ʛʣʘʛʦʣʳ ï ʵʪʦ ʩʤʳʩʣʦʚʳʝ ʛʣʘʛʦʣʳ, ʛʜʝ ʜʝʷʪʝʣʴ (ʠʩʧʦʣʥʠʪʝʣʴ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʬʫʥʢʮʠʠ ʧʦʜʣʝʞʘʱʝʛʦ) ʨʘʚʝʥ ʧʦʣʫʯʘʪʝʣʶ (ʦʙʲʝʢʪ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ ʬʫʥʢʮʠʠ ʧʨʷʤʦʛʦ ʜʦʧʦʣʥʝʥʠʷ). 

ɺʦʟʚʨʘʪʥʳʝ ʛʣʘʛʦʣʳ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʢʘʪʝʛʦʨʠʝʡ ʛʣʘʛʦʣʦʚ.  

ɺʦ-ʧʝʨʚʳʭ, ʧʦʪʦʤʫ ʯʪʦ ʧʦ ʩʝʡ ʜʝʥʴ ʚʦʧʨʦʩ ʦʙ ʠʭ ʥʝʟʘʚʠʩʠʤʦʤ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʠ ʷʚʣʷʝʪʩʷ ʩʧʦʨʥʳʤ.  ɸ ʝʱʝ, ʵʪʦ ʧʦʪʦʤʫ, ʯʪʦ ʚʦʟʚʨʘʪʥʳʝ ʛʣʘʛʦʣʳ ʚ ʘʥʛʣʠʡʩʢʦʤ 
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ʷʟʳʢʝ ʥʝ ʷʚʣʷʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʫʥʠʢʘʣʴʥʳʤʠ ʩʣʦʚʘʤʠ ʠ ʥʝ ʠʤʝʶʪ ʦʩʦʙʦʛʦ 

ʰʘʙʣʦʥʘ ʩʧʨʷʞʝʥʠʷ.  

ʅʝʢʦʪʦʨʳʝ ʣʠʥʛʚʠʩʪʳ ʚʳʜʝʣʷʶʪ ʚʦʟʚʨʘʪʥʳʝ ʛʣʘʛʦʣʳ ʚ ʦʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ, 

ʘ ʥʝʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʵʪʠ ʛʣʘʛʦʣʳ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʦʙʦʩʦʙʣʝʥʥʦʛʦ ʚʠʜʘ ʟʘʣʦʛʘ 

çɺʦʟʚʨʘʪʥʦʛʦè [3]. ʅʝʢʦʪʦʨʳʝ ʟʘʨʫʙʝʞʥʳʝ ʠ ʩʦʚʝʪʩʢʠʝ ʘʥʛʣʠʩʪʳ ʥʝ ʚʳʜʝʣʷʶʪ 

ʚʦʟʚʨʘʪʥʦʛʦ ʟʘʣʦʛʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ (ʂʝʨʳ, ʉʫʠʪ, ʄ. ɻʘʥʰʠʥʘ 

ʠ ʅ. ɺʘʩʠʣʝʚʩʢʘʷ). ʆʥʠ ʛʦʚʦʨʷʪ ʣʠʰʴ ʦ ʚʦʟʚʨʘʪʥʳʭ ʛʣʘʛʦʣʘʭ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʠʭ 

ʚʥʝ ʢʘʪʝʛʦʨʠʠ ʟʘʣʦʛʘ [1, 4]. 

ɺʳʜʝʣʷʶʪ ʜʚʘ ʘʩʧʝʢʪʘ, ʥʘ ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦʙʳ ʦʧʨʝ-

ʜʝʣʠʪʴ, ʯʪʦ ʪʘʢʦʝ ʚʦʟʚʨʘʪʥʳʡ ʛʣʘʛʦʣ ʠ ʚʢʣʶʯʘʝʪ ʣʠ ʝʛʦ ʧʨʝʜʣʦʞʝʥʠʝ. 

ɺʦ-ʧʝʨʚʳʭ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʝʜʣʦʞʝʥʠʠ ʙʫʜʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʧʝʨʝʭʦʜ-

ʥʳʡ ʛʣʘʛʦʣ. ʕʪʠ ʛʣʘʛʦʣʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʝʙʫʶʪ ʥʘʣʠʯʠʝ ʧʨʷʤʦʛʦ ʠʣʠ ʢʦʩʚʝʥʥʦʛʦ 

ʜʦʧʦʣʥʝʥʠʷ.  

- Josh taught his brother English. 

ʕʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ.  

ʇʝʨʚʘʷ ʯʘʩʪʴ ʚ ʘʥʛʣʠʡʩʢʠʭ ʚʳʩʢʘʟʳʚʘʥʠʷʭ ʛʨʘʤʤʘʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ 

ʧʦʜʣʝʞʘʱʠʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ Josh ʷʚʣʷʝʪʩʷ ʩʫʙʲʝʢʪʦʤ. 

ɿʘʪʝʤ ʛʣʘʛʦʣ taught, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʥʘʤ ʧʝʨʝʭʦʜʥʳʤ ʛʣʘʛʦ-

ʣʦʤ ʚ ʵʪʦʤ ʧʨʝʜʣʦʞʝʥʠʠ. ʕʪʦ ʧʨʦʰʝʜʰʝʝ ʚʨʝʤʷ ʠʥʬʠʥʠʪʠʚʥʦʡ ʬʦʨʤʳ, teach. 

ɼʘʥʥʘʷ ʧʝʨʝʭʦʜʥʘʷ ʬʦʨʤʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʧʨʷʤʦʝ ʜʦʧʦʣʥʝʥʠʝ; ʛʣʘʛʦʣ ʥʝ ʤʦʞʝʪ 

ʩʪʦʷʪʴ ʦʪʜʝʣʴʥʦ ʚ ʧʨʝʜʣʦʞʝʥʠʠ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʩʣʝʜʫʶʪ ʩʣʦʚʘ his brother, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʦʩʚʝʥʥʳʤ ʜʦ-

ʧʦʣʥʝʥʠʝʤ.  

ʀ, ʥʘʢʦʥʝʮ, ʝʩʪʴ ʩʣʦʚʦ English, ʷʚʣʷʶʱʝʝʩʷ ʧʨʷʤʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʚ ʵʪʦʤ 

ʧʨʝʜʣʦʞʝʥʠʠ, ʦʥʦ ʞʝ ʬʘʢʪʠʯʝʩʢʠ ʠ ʧʦʣʫʯʘʝʪ ʜʝʡʩʪʚʠʝ ʧʝʨʝʭʦʜʥʦʛʦ ʛʣʘʛʦʣʘ.  

ʉ ʵʪʠʤ ʧʨʷʤʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʧʨʝʜʣʦʞʝʥʠʝ ʙʳʣʦ ʙʳ ʟʘʢʦʥʯʝʥʥʳʤ, ʝʩʣʠ ʙʳ 

ʙʳʣʦ ʥʘʧʠʩʘʥʦ ʪʘʢ:  

- Josh taught English.  

ɺʦʟʚʨʘʪʥʳʝ ʛʣʘʛʦʣʳ ʪʘʢʞʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʧʝʨʝʭʦʜʥʦʩʪʴ ʚ ʬʦʨʤʝ ʛʣʘʛʦʣʘ 

to be, ʘ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʛʣʘʛʦʣʦʚ ʜʝʡʩʪʚʠʷ. ɿʘ ʥʠʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʣʝʜʫʶʪ 
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ʜʨʫʛʠʝ ʧʨʝʜʣʦʛʠ, ʧʦʤʠʤʦ to ʠ for, ʢʘʢ ʤʦʛʣʦ ʙʳ ʙʳʪʴ ʚ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʤ ʧʨʝʜ-

ʣʦʞʝʥʠʠ Josh taught English to his brother. 

ɿʘ ʥʠʤʠ ʪʘʢʞʝ ʤʦʛʫʪ ʩʣʝʜʦʚʘʪʴ ʧʨʠʣʘʛʘʪʝʣʴʥʳʝ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʧʨʝʜʣʦ-

ʞʝʥʠʷʭ ʥʠʞʝ:  

- John was excited about attending college. 

- Sharon and Amy are happy with their new home. 

- We were careful about how much money we spent to stay within budget. 

ɺʦ ʚʩʝʭ ʵʪʠʭ ʧʨʝʜʣʦʞʝʥʠʷʭ ʝʩʪʴ ʛʣʘʛʦʣʳ, ʟʘ ʢʦʪʦʨʳʤʠ ʩʣʝʜʫʶʪ ʧʨʠʣʘʛʘ-

ʪʝʣʴʥʳʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʵʪʠʭ ʧʨʝʜʣʦʞʝʥʠʷʭ ʥʝʪ ʧʨʷʤʳʭ ʜʦʧʦʣʥʝʥʠʡ.  

ʌʦʨʤʳ tʦ be ʩʯʠʪʘʶʪʩʷ ʥʝʧʝʨʝʭʦʜʥʳʤʠ ʛʣʘʛʦʣʘʤʠ-ʩʚʷʟʢʘʤʠ ʠ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʚʦʟʚʨʘʪʥʳʤʠ ʛʣʘʛʦʣʘʤʠ.  

ɺʪʦʨʦʝ, ʯʪʦ ʥʫʞʥʦ ʠʩʢʘʪʴ, ʦʧʨʝʜʝʣʷʷ, ʩʦʜʝʨʞʠʪ ʣʠ ʧʨʝʜʣʦʞʝʥʠʝ ʚʦʟʚʨʘʪ-

ʥʳʝ ʛʣʘʛʦʣʳ, ð ʵʪʦ ʤʝʩʪʦʠʤʝʥʠʝ.  

ɺʦʪ ʤʝʩʪʦʠʤʝʥʠʷ, ʫʧʦʪʨʝʙʣʷʝʤʳʝ ʢʘʢ ʚʦʟʚʨʘʪʥʳʝ: myself, yourself, him-

self, herself, itself, ourselves, yourselves and themselves 

- I  am introducing myself to the class. 

- You are introducing yourself to the class. 

- Miguel is introducing himself to the class. 

ʕʪʦ ʩʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʝʩʪʦʠʤʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʞʥʦ ʙʫʜʝʪ 

ʫʩʣʳʰʘʪʴ one and oneself ʠ ʯʘʱʝ ʚʩʝʛʦ ʝʛʦ ʤʦʞʥʦ ʚ ʧʠʩʴʤʝʥʥʦʤ ʘʥʛʣʠʡʩʢʦʤ, 

ʯʪʦʙʳ ʦʙʩʫʞʜʘʪʴ ʣʶʜʝʡ ʚ ʮʝʣʦʤ ʠ ʛʦʚʦʨʠʪʴ ʦ ʥʠʭ ʚ ʪʨʝʪʴʝʤ ʣʠʮʝ.  

- One is introducing oneself to the class. 

ɺʦʪ ʩʧʠʩʦʢ ʛʣʘʛʦʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʩʝʙʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟ-

ʚʨʘʪʥʦʛʦ ʤʝʩʪʦʠʤʝʥʠʷ. 

- To introdu ce.  

I will  introduce myself to everyone at the party. 

- To convince.  

I didnôt want to apologize for singing loudly and annoying everyone, but I con-

vinced myself it was the right thing to do. 
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- To hurt  

When I tried to stand on my chair, I lost my balance and injured myself.  

- To drive.  

Because I was hurt, my friends wouldnôt let me drive myself home. 

ɽʩʪʴ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʛʣʘʛʦʣʳ, ʢʦʪʦʨʳʝ ʤʝʥʷʶʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʜʦʙʘʚ-

ʣʝʥʠʠ ʚʦʟʚʨʘʪʥʦʛʦ ʤʝʩʪʦʠʤʝʥʠʷ. 

- To enjoy.  Enjoy oneself- ʦʟʥʘʯʘʝʪ ʧʨʦʩʪʦ ʭʦʨʦʰʦ ʧʨʦʚʦʜʠʪʴ ʚʨʝʤʷ. 

I enjoyed myself at the party, but some of the other guests didnôt enjoy them-

selves as much. 

- To help. Help yourself - ʫʛʦʱʘʪʴʩʷ ʯʝʤ-ʣʠʙʦ  

I helped myself to too much sushi, so there wasnôt enough left for everyone else. 

- To behave. ʈʦʜʠʪʝʣʠ ʯʘʩʪʦ ʢʨʠʯʘʪ: çBehave yourself!è ʝʩʣʠ ʠʭ ʜʝʪʠ ʜʝ-

ʣʘʶʪ ʯʪʦ-ʪʦ ʧʣʦʭʦʝ. ʆʥʠ ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʦʩʪʦ ʢʨʠʯʘʪʴ çBehave!è ʉʘʤʦ ʧʦ ʩʝʙʝ 

çBehaveè ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʣʠʙʦ ʧʨʘʚʠʣʴʥʦʝ ʠ ʧʨʠʝʤʣʝʤʦʝ ʧʦʚʝʜʝʥʠʝ, ʣʠʙʦ ʧʨʦʩʪʦ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ.  

If I am ever invited to another party, I will try to behave myself. 

ʇʦʤʠʤʦ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ, ʙʳʚʘʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʥʘʤ ʥʝ ʥʫʞʥʦ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʩʪʦʠʤʝʥʠʝ. ʆʙʳʯʥʦ ʵʪʦ ʪʦʪ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʜʝʡʩʪʚʠʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʩʫʙʲʝʢʪ ʠ ʦʙʲʝʢʪ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ.  

ɺʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʛʦʚʦʨʠʪʴ, I get myself up at seven in the morning, ʯʘʱʝ 

ʛʦʚʦʨʷʪ I get up at seven in the morning. ʏʘʩʪʦ ʪʘʢʞʝ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ I get 

dressed ʚʤʝʩʪʦ I get myself dressed. 

ʕʪʠ ʧʨʝʜʣʦʞʝʥʠʷ ʚʩʝ ʝʱʝ ʨʝʬʣʝʢʩʠʚʥʳ ʠ ʧʨʦʩʪʦ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ ʚ 

ʨʝʯʠ, ʯʪʦʙʳ ʦʪʩʝʯʴ ʪʦ, ʯʪʦ ʢʘʞʝʪʩʷ ʥʝʥʫʞʥʳʤ. ɺ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ, ʯʪʦʙʳ ʙʳʣʦ 

ʷʩʥʦ, ʞʝʣʘʪʝʣʴʥʦ ʫʧʦʪʨʝʙʠʪʴ ʚ ʧʨʝʜʣʦʞʝʥʠʠ ʚʦʟʚʨʘʪʥʦʝ ʤʝʩʪʦʠʤʝʥʠʝ [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʩʸ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʦʧʨʦʩ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʦʟʚʨʘʪʥʳʭ ʛʣʘʛʦʣʦʚ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʡ ʯʘʩʪʠ ʨʝʯʠ ʚʩʸ ʝʱʝ ʦʩʪʘʸʪʩʷ ʩʧʦʨʥʳʤ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʫʯʘʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚʦʟʚʨʘʪʥʳʭ ʤʝʩʪʦʠʤʝʥʠʡ ʩ ʧʦʜʨʘʟʫʤʝʚʘʝʤʳʤʠ ʛʣʘʛʦʣʘʤʠ ʛʦʚʦʨʠʪ ʥʘʤ ʦʙ 

ʵʪʦʤ.  
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ʋɼʂ 621.1 

 

ɸʅɸʃʀɿ ɺɸʈʀɸʅʊʆɺ ʇʈɽɼʆʉʊɸɺʃɽʅʀʗ ʋʉʃʋɻ ɺ ʉɽʊʗʍ 5G 

 

ɼʘʥʴʰʠʥ ʄʠʭʘʠʣ ɸʥʜʨʝʝʚʠʯ 

ʩʪʫʜʝʥʪ 

ʇʘʚʣʦʚʘ ʖʣʠʷ ɽʚʛʝʥʴʝʚʥʘ 

ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʇʘʚʣʦʚ ʇʘʚʝʣ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɺʦʝʥʥʳʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʳʡ ʚʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ ʩʠʣ çʚʦʝʥʥʦ-ʚʦʟʜʫʰʥʘʷ ʘʢʘʜʝʤʠʷ 

ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ ʠ ʖ.ɸ. ɻʘʛʘʨʠʥʘè, ʛʦʨʦʜ ɺʦʨʦʥʝʞ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʥ-

ʜʘʨʪʦʚ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʩ ʘʥʘʣʠʟʦʤ ʚʘʨʠʘʥʪʦʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʚ ʜʘʥʥʳʭ 

ʩʝʪʷʭ 5G ʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. 

The article discusses the development of modern mobile communication stand-

ards with an analysis of the options for providing services in these 5G networks and 

their functionality. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʣʫʛʠ, ʤʦʙʠʣʴʥʘʷ ʩʚʷʟʴ, ʩʝʪʠ 5G. 

Key words: services, mobile communications, 5G networks. 

5G ʥʝ ʧʨʦʩʪʦ ʥʦʚʳʡ ʩʪʘʥʜʘʨʪ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, ʚʥʝʜʨʝʥʠʝ ʩʝʪʝʡ 5-ʛʦ ʧʦʢʦ-

ʣʝʥʠʷ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʝʦʙʨʘʟʫʝʪ ʥʘʰʝ ʚʦʩʧʨʠʷʪʠʝ ʤʠʨʘ ʠ ʧʨʠʚʝ-

ʜʝʪ ʢ ʩʦʮʠʘʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʙʱʝʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʠʪʩʷ ʵʢʦʥʦʤʠʢʘ ʩʝ-

ʪʝʡ: ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʫʚʝʣʠʯʠʪʩʷ ʚ 40 ʨʘʟ, ʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʜʦʩʪʘʚʢʠ 

ʥʘʧʨʦʪʠʚ ʫʤʝʥʴʰʠʪʩʷ ʚ 30 ʨʘʟ. ʋʞʝ ʢ 2024 ʛʦʜʫ, ʧʦ ʤʥʝʥʠʶ ʘʥʘʣʠʪʠʢʦʚ, ʜʦ 30% 

ʤʦʙʠʣʴʥʦʛʦ ʪʨʘʬʠʢʘ ʙʫʜʝʪ ʠʜʪʠ ʯʝʨʝʟ ʫʩʪʨʦʡʩʪʚʘ ʩ ʧʦʜʜʝʨʞʢʦʡ 5G 

ʋʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʤ 

8K ʚʠʜʝʦ. ʉʝʛʦʜʥʷ ʚ ʧʨʦʜʘʞʝ ʝʩʪʴ ʪʝʣʝʚʠʟʦʨʳ ʩ ʧʦʜʜʝʨʞʢʦʡ 4K ʚʠʜʝʦ ʠ 
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ʥʝʢʦʪʦʨʳʝ ʧʨʦʚʘʡʜʝʨʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʠʜʝʦʢʦʥʪʝʥʪ ʪʘʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʦʪʨʝʙʣʝ-

ʥʠʝ ʚʠʜʝʦʢʦʥʪʝʥʪʘ ʥʘ ʰʠʨʦʢʦʬʦʨʤʘʪʥʦʤ ʪʝʣʝʚʠʟʦʨʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʩʢʘʯʠʚʘʥʠʝ. ʆʜʥʘʢʦ 5G ʦʪʢʨʳʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʩʢʦʨʦʩʪʠ ʠ ʥʘ ʚʳʛʨʫʟʢʫ. ʕʪʦ ʦʪʢʨʦʝʪ ʜʚʝʨʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʩʠʩʪʝʤ ʚʠ-

ʜʝʦʥʘʙʣʶʜʝʥʠʷ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʣʠʮ ʥʘ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʘʭ. ɺ 

ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʚʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʩʝʪʠ, ʦʪ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʣʠʰʴ ʩʫʤʝʪʴ ʧʝʨʝʜʘʪʴ ʥʘ ʩʝʨ-

ʚʝʨ ʚʠʜʝʦ ʜʦʣʞʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ʉ ʧʦʷʚʣʝʥʠʝʤ 5G ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʣʠʰʴ ʩʪʘʣʘ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʤʝʥʝʝ ʟʘʪʨʘʪʥʦʡ ʧʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʘ ʟʥʘ-

ʯʠʪ ð ʜʦʩʪʫʧʥʝʝ.  

ʅʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 5G, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʩʤʘʨʪʬʦʥʦʚ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʢʣʶʯʝʚʳʤ 5G ʧʨʦʜʫʢʪʦʤ ʩʪʘʥʝʪ ʠʤʝʥʥʦ ʥʦʫʪʙʫʢ ʩ 

ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ Sky Office - ʢʦʥʮʝʧʮʠʠ ʧʝʨʝʥʦʩʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ 

ʥʦʫʪʙʫʢʘ ʚ ʦʙʣʘʢʦ, ʧʨʠ ʝʛʦ ʦʩʥʘʱʝʥʠʠ ʚʩʪʨʦʝʥʥʳʤ 5G ʤʦʜʝʤʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʚ ʦʙʣʘʢʝ ʤʦʛʫʪ ʨʘʟʤʝʱʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʬʘʡʣʳ ʧʦʣʴʟʦʚʘʪʝʣʷ (Cloud Drive), ʥʦ ʠ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʪʘʢʦʝ ʢʘʢ MS Office 365 (Cloud Office) ʠʣʠ ʠʛʨʦʚʳʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ (Cloud Games). ɺ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ʥʦʫʪʙʫʢ ʩʪʘʥʦʚʠʪʩʷ, 

ʧʨʦʱʝ ʛʦʚʦʨʷ, ʵʢʨʘʥʦʤ ʩ ʢʣʘʚʠʘʪʫʨʦʡ ʠ ʢʘʤʝʨʦʡ. ʇʨʠ ʵʪʦʤ ʧʦʪʨʝʙʠʪʝʣʴ ʧʦʣʫʯʠʪ 

ʨʷʜ ʠʥʪʝʨʝʩʥʳʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚ, ʥʝʜʦʩʪʠʞʠʤʳʭ ʩ ʦʙʳʯʥʳʤʠ ʥʦʫʪʙʫ-

ʢʘʤʠ: ʥʠʟʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʧʣʘʥʰʝʪʦʚ ʩʦ ʚʨʝʤʝʥʝʤ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ 

14 ʯʘʩʦʚ ʠ ʙʦʣʝʝ; çʚʩʝʛʜʘ ʛʦʪʦʚè, ʥʦʫʪʙʫʢ ʥʝ ʪʨʘʪʠʪ ʚʨʝʤʷ ʥʘ ʟʘʛʨʫʟʢʫ ʇʆ, ʦʥʦ 

ʫʞʝ ʨʘʙʦʪʘʝʪ ï ʚ ʦʙʣʘʢʝ; çʚʝʟʜʝ ʛʦʪʦʚè, ʧʦʪʝʨʷ ʥʦʫʪʙʫʢʘ ʙʦʣʴʰʝ ʥʝ ʦʟʥʘʯʘʝʪ ʧʦ-

ʪʝʨʶ ʜʘʥʥʳʭ ʠ ʣʠʮʝʥʟʠʡ; ʪʦʥʢʠʡ ʠ ʣʝʛʢʠʡ ʢʦʨʧʫʩ, ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʥʦʫʪʙʫʢʘ 

ʫʧʨʦʱʘʶʪʩʷ, ʘ ʵʪʦ ʪʷʥʝʪ ʟʘ ʩʦʙʦʡ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʠ ʚʝʩʘ; ʧʘʩʩʠʚʥʦʝ ʦʭʣʘ-

ʞʜʝʥʠʝ, ʥʦʫʪʙʫʢ ʙʦʣʴʰʝ ʥʝ ʧʨʦʠʟʚʦʜʠʪ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʩʣʘʙʦ 

ʛʨʝʝʪʩʷ; ʩʚʷʟʴ ʙʝʟʦʧʘʩʥʝʝ ʯʝʤ Wi-Fi, ʪ.ʢ. 5G ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʚʟʣʦʤʘʪʴ, 

ʢʘʥʘʣ ʩʚʷʟʠ ʟʘʱʠʱʝʥ ʥʦʚʝʡʰʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʰʠʬʨʦʚʘʥʠʷ. 

ʀʥʜʫʩʪʨʠʷ ʨʘʟʚʣʝʯʝʥʠʷ ʚʩʝʛʜʘ ʙʳʣʘ ʣʦʢʦʤʦʪʠʚʦʤ ʚ ʨʘʟʚʠʪʠʠ ʙʳʪʦʚʦʡ 

ʵʣʝʢʪʨʦʥʠʢʠ. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʩʭʦʜʷʪ ʠʤʝʥʥʦ 

ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʛʨʦʚʳʭ ʢʦʥʩʦʣʝʡ. ʉʘʤʳʤ ʧʝʨʝʜʦʚʳʤʠ, ʥʦ ʠ ʤʝʥʝʝ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ ʤʠʨʝ ʠʛʨ ʷʚʣʷʶʪʩʷ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

(VR) ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (AR). ʇʦʩʪʝʧʝʥʥʦ VR ʠ AR ʚʳʡʜʝʪ ʟʘ ʨʘʤʢʠ ʠʛ-

ʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ ʠ ʥʝʠʟʙʝʞʥʦ ʧʝʨʝʢʠʥʝʪʩʷ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ, ʤʝʜʠʮʠʥʫ, ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʴ ï ʧʦʪʝʥʮʠʘʣ ʧʝʨʝʦʮʝʥʠʪʴ ʩʣʦʞʥʦ. ʅʘ ʨʠʩʫʥʢʘʭ 10-13 ʧʨʠʚʝʜʝʥʳ ʥʝʢʦ-

ʪʦʨʳʝ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ AR ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʟʝʥʪʘʮʠʠ çMicrosoft Hololens 

2è. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʚ ʵʪʦʡ ʦʪʨʘʩʣʠ ʙʫʜʝʪ ʩʦʚʤʝʱʝʥʠʝ AR ʠ VR ʩ 5G. ʊʝʭʥʠ-

ʯʝʩʢʠ ʵʪʦ ʫʞʝ ʦʩʫʱʝʩʪʚʠʤʦ ʙʣʘʛʦʜʘʨʷ ʥʦʚʦʤʫ ʯʠʧʩʝʪʫ Qualcomm Snapdragon 

XR2, ʩʦʚʤʝʱʘʶʱʠʡ ʚ ʩʝʙʝ 5G ʤʦʜʝʤ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ XR (ʦʪ VR+AR) 

ʧʨʦʮʝʩʩʦʨ ʩ ʧʦʜʜʝʨʞʢʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʨʝʘʛʠʨʫʶʱʠʤ ʥʘ ʤʠʤʠʢʫ 

çʧʠʣʦʪʘè. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʩ 5G ʦʥʣʘʡʥ ʠʛʨʳ ʪʦʣʴʢʦ ʧʨʠʦʙʨʝʪʫʪ. ʉ ʧʝʨʝʥʦʩʦʤ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʚ ʦʙʣʘʢʦ (Cloud Gaming) ʠʛʨʦʚʳʝ ʢʦʥʩʦʣʠ ʩʪʘʥʫʪ ʤʝʥʝʝ ʟʘ-

ʛʨʫʞʝʥʥʳʤʠ, ʦʪ ʵʪʦʛʦ ʚʠʜʝʦ ʩʪʘʥʝʪ ʙʦʣʝʝ ʧʣʘʚʥʳʤ, ʜʝʪʘʣʴʥʝʝ ʠ ʜʠʥʘʤʠʯʥʝʝ. 

ʇʨʝʦʜʦʣʝʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʩ 5G, ʨʳʥʦʢ AR/VR-ʠʛʨ ʩʪʘʥʝʪ ʙʦʣʝʝ ʚʦʩʪʨʝ-

ʙʦʚʘʥʥʳʤ. ʄʥʦʛʠʤ ʦʪʢʨʦʶʪʩʷ ʚʠʨʪʫʘʣʴʥʳʝ ʧʫʪʝʰʝʩʪʚʠʷ ʚ ʜʨʫʛʠʝ ʛʦʨʦʜʘ, ʧʦʛʨʫ-

ʞʝʥʠʷ ʥʘ ʜʥʦ ʦʢʝʘʥʘ ʠ ʜʘʞʝ ʧʦʣʝʪʳ ʚ ʢʦʩʤʦʩ. ʀʟʚʝʩʪʥʳʡ ʬʘʢʪ, ʯʪʦ ʚʦʩʧʨʠʷʪʠʝ 

ʤʠʨʘ ʯʝʣʦʚʝʢʦʤ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʯʪʦ ʦʥ ʚʠʜʠʪ, ʩ XR+5G ʢʨʫʛʦʟʦʨ ʩʨʝʜ-

ʥʝʛʦ ʦʙʳʚʘʪʝʣʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʩʷ, ʠʟʤʝʥʠʪ ʧʦʜʭʦʜʳ ʦʙʱʝʩʪʚʘ ʢ ʠʟʫʯʝʥʠʶ 

ʤʠʨʘ ʠ ʩʦʟʠʜʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ.  

ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʪʝʤʳ ʦ XR ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ, ʥʘʜʦ ʩʢʘʟʘʪʴ ʦʪ-

ʜʝʣʴʥʦ ʦ ʧʨʦʠʟʚʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʘʢ ʪʘʢʪʠʣʴʥʳʡ ʠʥʪʝʨʥʝʪ. ʊʘʢʪʠʣʴʥʳʡ ʠʥ-

ʪʝʨʥʝʪ ð ʧʝʨʝʜʘʯʘ ʪʘʢʪʠʣʴʥʳʭ ʦʱʫʱʝʥʠʡ, ʧʨʠʢʦʩʥʦʚʝʥʠʡ ʥʘ ʣʶʙʳʝ ʨʘʩʩʪʦʷʥʠʷ 

ʩ ʤʠʥʠʤʘʣʴʥʦʡ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʱʫʪʠʤʦʡ ʟʘʜʝʨʞʢʦʡ. ʉʝʡʯʘʩ ʫʯʝʥʳʝ ʨʘʙʦʪʘʶʪ 

ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʠʢʦʩʥʦʚʝʥʠʷ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʜʘʪʯʠʢʦʚ ʚ ʤʷʛ-

ʢʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʩʝʥʩʦʨʥʳʭ ʜʘʪʯʠ-

ʢʦʚ, ʢʦʪʦʨʳʝ ʫʞʝ ʫʤʝʶʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʩʠʣʫ ʠ ʭʘʨʘʢʪʝʨ ʢʘʩʘʥʠʷ, ʨʘʟʣʠʯʘʶʪ ʨʘʟ-

ʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʤʝʪʘʣʣ, ʜʝʨʝʚʦ, ʪʝʢʩʪʠʣʴ ʠ ʪ.ʜ. 

ʊʘʢʪʠʣʴʥʳʡ ʠʥʪʝʨʥʝʪ ʚʳʜʚʠʛʘʝʪ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʜ ʩʠʣʫ ʩʝ-

ʪʷʤ 5G: ʟʘʜʝʨʞʢʠ ʤʝʥʝʝ 1 ʤʩ; ʥʘʜʝʞʥʦʩʪʴ ï ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʟʘʜʘʯ 

(ʥʘʧʨʠʤʝʨ, ʫʜʘʣʝʥʥʘʷ ʦʧʝʨʘʮʠʷ), ʥʝʜʦʧʫʩʪʠʤʳ ʧʦʪʝʨʠ ʚ ʩʝʪʠ, ʦʪʢʘʟ 
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ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ.ʜ.; ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ï ʙʦʣʝʝ 10 ɻʙʠʪ/ʩ; ʚʳʩʦ-

ʢʘʷ ʧʣʦʪʥʦʩʪʴ ʩʝʪʠ ï ʧʦʜʜʝʨʞʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʙʦʣʝʝ 100 ʫʩʪʨʦʡʩʪʚ ʥʘ 1 ʢʚ.ʢʤ.  

ʉ ʧʦʤʦʱʴʶ ʪʘʢʪʠʣʴʥʦʛʦ ʠʥʪʝʨʥʝʪʘ ʤʦʞʥʦ ʫʯʠʪʴ ʨʠʩʦʚʘʪʴ, ʠʛʨʘʪʴ ʥʘ ʤʫʟʳ-

ʢʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ, ʜʝʣʘʪʴ ʫʜʘʣʸʥʥʳʝ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʪ.ʝ., ʚʩʸ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʥʘʚʳʢʦʚ çʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠè. ɺ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʪʨʦʛʘʪʴ ʠʣʠ ʧʨʠʤʝʨʠʪʴ ʥʘ ʩʝʙʝ ʪʦʚʘʨ ʜʦ 

ʝʛʦ ʧʦʢʫʧʢʠ. ʄʫʟʝʡʥʳʝ ʵʢʩʧʦʥʘʪʳ ʤʦʞʥʦ ʙʫʜʝʪ ʪʨʦʛʘʪʴ ʠ ʜʘʞʝ ʦʱʫʪʠʪʴ ʚ ʨʫʢʝ 

ʚʝʩ ʜʨʝʚʥʠʭ ʘʨʪʝʬʘʢʪʦʚ. ʄʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʦʥʣʘʡʥ ʰʫʪʝʨʳ ʩ XR+ʊʀ ʩʪʘ-

ʥʫʪ ʨʝʘʣʠʩʪʠʯʥʝʝ, ʤʦʞʥʦ ʙʫʜʝʪ ʦʱʫʪʠʪʴ ʙʦʣʴ, ʪʦʣʯʢʠ, ʫʜʘʨʳ, ʞʘʨʫ ʠ ʭʦʣʦʜ. 

ʊʝʣʝʭʠʨʫʨʛʠʷ ʚʳʩʪʘʚʣʷʝʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʘʜʝʨʞʢʘʤ ʠ ʥʘʜʝʞʥʦʩʪʠ 

ʩʚʷʟʠ, ʥʦ ʝʩʪʴ ʝʱʝ ʦʜʥʘ ʩʬʝʨʘ, ʪʨʝʙʫʶʱʘʷ ʢʦ ʚʩʝʤʫ ʧʨʦʯʝʤʫ ʠ ʤʘʩʩʦʚʦʩʪʴ ʧʦʜ-

ʢʣʶʯʝʥʠʷ ï ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʠʣʠ çʜʨʦʥʳè. ʉʝʛʦʜʥʷ ʥʠʢʦʛʦ ʥʝ 

ʫʜʠʚʠʰʴ ʣʝʛʢʠʤʠ ʙʝʩʧʠʣʦʪʥʳʤʠ ʜʨʦʥʘʤʠ ʩʘʤʳʭ ʨʘʟʥʳʭ ʥʘʟʥʘʯʝʥʠʡ ï ʦʪ ʨʘʟʚʣʝ-

ʢʘʪʝʣʴʥʳʭ ʜʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʦʝʥʥʳʭ ʜʨʦʥʦʚ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʩʥʠʤʘʶʪ ʵʬ-

ʬʝʢʪʥʳʝ ʚʠʜʝʦ, ʧʨʦʚʦʜʷʪ ʨʘʟʚʝʜʢʫ ʤʝʩʪʥʦʩʪʠ, ʩʧʘʩʘʶʪ ʣʶʜʝʡ, ʧʝʨʝʚʦʟʷʪ ʛʨʫʟʳ ʠ 

ʪ.ʜ. ʅʦ ʧʦʯʪʠ ʚʩʝ ʦʥʠ ʫʧʨʘʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢʦʤ ʥʘʧʨʷʤʫʶ, ʠʤʝʶʱʠʤ ʧʨʷʤʦʡ ʙʝʩ-

ʧʨʦʚʦʜʥʳʡ ʥʘʜʝʞʥʳʡ ʢʦʥʪʘʢʪ ʥʘ ʥʝ ʣʠʮʝʥʟʠʨʫʝʤʦʡ ʯʘʩʪʦʪʝ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʩʪʘʥʜʘʨʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʤʘʩʩʦʚʳʡ ʦʙʦʨʦʪ ʜʨʦʥʦʚ, ʩʠʩʪʝʤ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʥʘʜʝʞʥʦʛʦ, ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʙʳʩʪʨʦʛʦ ʙʝʩʧʨʦʚʦʜʥʦʛʦ 

ʢʘʥʘʣʘ ʩʚʷʟʠ 5G ʜʣʷ ʮʝʣʦʛʦ ʫʣʴʷ ʜʨʦʥʦʚ, ʤʦʞʥʦ ʨʘʩʢʨʳʪʴ ʥʦʚʳʝ ʨʳʥʢʠ ʠ ʩʝʨʚʠʩʳ 

ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʩʬʝʨʘʭ: ʜʨʦʥ-ʢʫʨʴʝʨʳ, ʨʘʟʥʦʩʷʱʠʝ ʝʜʫ ʠʟ ʤʘʛʘʟʠʥʦʚ ʠʣʠ ʚʘʞʥʳʝ 

ʤʝʜʠʢʘʤʝʥʪʳ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʤʝʩʪʘ; ʜʨʦʥʳ-ʩʧʘʩʘʪʝʣʠ, ʠʱʫʱʠʝ ʧʦʪʝʨʷʚ-

ʰʠʭʩʷ ʚ ʣʝʩʫ ʠʣʠ ʤʦʨʝ ʣʶʜʝʡ ʠ ʜʥʝʤ, ʠ ʥʦʯʴʶ; ʜʨʦʥʳ-ʧʦʞʘʨʥʳʝ, ʪʫʰʘʱʠʝ ʦʯʘʛʠ 

ʚʦʟʛʦʨʘʥʠʷ ʝʱʝ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ; ʘʛʨʦʢʦʧʪʝʨʳ, ʦʧʨʳʩʢʠʚʘʶʱʠʝ ʟʝʨʥʦʚʳʝ 

ʢʫʣʴʪʫʨʳ ï ʠ ʚʩʝ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ, ʘ ʥʝ ʚ ʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ C-V2X ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʤʳʭ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʛʜʝ ʵʣʝʢʪʨʦʤʦʙʠʣʴ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ ʜʚʠʞʝʪʩʷ ʧʦ ʛʦʨʦʜʫ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʚʦʜʠʪʝʣʷ ʠʣʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠ 

ʧʦʤʦʱʠ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚʳʟʚʘʪʴ ʪʘʢʩʠ ʠ ʜʦʝʭʘʪʴ ʥʘ ʥʝʤ ʜʦ ʚʳʙʨʘʥʥʦʡ 

ʪʦʯʢʠ ʙʝʟ ʚʦʜʠʪʝʣʷ ʟʘ ʨʫʣʝʤ. ʆʙʘ ʩʝʨʚʠʩʘ ʧʦʩʪʨʦʝʥʳ ʥʘ ʨʘʟʥʳʭ ʧʨʠʥʮʠʧʘʭ 
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ʨʘʙʦʪʳ, ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʤʦʱʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚʩʪʨʦʝʥʥʦʛʦ ʚ 

ʘʚʪʦ. ɸʚʪʦ ʧʨʠʥʠʤʘʝʪ ʩʠʪʫʘʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʠ ʜʘʥʥʳʭ ʩ ʣʠʜʘʨʘ. çʋʤʥʦʝè ʘʚʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʝʥʠʷ çʥʝ ʫʤʥʳʭè, 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʘʚʪʦ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʯʝʣʦʚʝʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʩʠʩʪʝʤʝ C-V2X, 

ʩʤʦʛʫʪ çʚʠʜʝʪʴè ʚʩʶ ʢʘʨʪʠʥʫ ʜʦʨʦʞʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, çʟʥʘʪʴè ʦ ʚʟʘʠʤʥʦʤ ʧʦʣʦ-

ʞʝʥʠʠ, ʧʨʝʧʷʪʩʪʚʠʷʭ, ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ, ʘ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʡ ʚ ʩʝʪʠ, ʥʝ ʧʨʦʩʪʦ ʩʬʦʨʤʠʨʫʝʪ ʜʣʷ ʥʠʭ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʚ ʦʪʜʝʣʴʥʦ-

ʩʪʠ, ʘ ʩʜʝʣʘʝʪ ʵʪʦ ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ. ʊʘʢʠʝ 

ʩʠʩʪʝʤʳ ʨʝʰʘʪ ʧʨʦʙʣʝʤʫ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʣʫʯʰʝ ʠ ʙʝʟʦʧʘʩʥʝʝ ʣʶʙʦʛʦ ʚʦʜʠʪʝʣʷ, 

ʩʦʢʨʘʪʷʪ ʚʨʝʤʷ ʚ ʧʫʪʠ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʜʚʠʞʝʥʠʷ, ʩʜʝʣʘʶʪ ʜʚʠʞʝʥʠʝ ʧʨʝʜʩʢʘ-

ʟʫʝʤʳʤ, ʙʝʟʦʧʘʩʥʳʤ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʉʪʘʥʜʘʨʪʳ ʠ ʧʦʢʦʣʝʥʠʷ ʩʦʪʦʚʦʡ ʩʚʷʟʠ. [ʕʣʝʢʪʨʦʥʥʳʡ https://odbs.ru/ 

blog/sotovaya-svyaz/standarty-i-pokoleniya-sotovoy-svyazi/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.05. 

2022 ʛ.). 

2. ʊʝʭʥʦʣʦʛʠʷ ʩʦʪʦʚʦʡ ʩʚʷʟʠ: ʩʪʘʥʜʘʨʪʳ ʠ ʧʦʢʦʣʝʥʠʷ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-

ʩʫʨʩ]. https://www.topnomer.ru/blog/tehnologiya-sotovoj-svyazi-standarty-i-pokolen 

iya.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.05.2022 ʛ.).  

3. ɹʘʪʫʝʚ ɹ.ɹ. SIM7000E/SIM7000E-N: ʧʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʨʝ-

ʞʠʤʦʚ PSM ʠ eDRX ʚ ʩʝʪʠ NB-IoT. ɹʝʩʧʨʦʚʦʜʥʳʝ ʊʝʭʥʦʣʦʛʠʠ. 2017. ˉ2. 

4. ʇʦʯʝʤʫ ʠ ʢʘʢ 5G ʠʟʤʝʥʠʪ ʚʩʝ: ʪʝʭʥʦʣʦʛʠʠ, ʧʦʵʪʘʧʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠ ʵʣʝ-

ʤʝʥʪʥʘʷ ʙʘʟʘ ʜʣʷ ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. https:// 

habr.com/ru/post/490404/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.05.2022 ʛ.). 
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ʋɼʂ 699.865 

 

ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆɽ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʆʈʀʉʊʆʁ 

ʊɽʂʉʊʀʃʔʅʆʁ ʇʈʆʂʃɸɼʂʀ ɺ ʂʈʆɺʃʗʍ ɿɼɸʅʀʁ ʀ ʉʆʆʈʋɾɽʅʀʁ 

ɸʈʂʊʀʏɽʉʂʆʁ ɿʆʅʓ 

 

ʅʠʢʦʣʝʥʢʦ ʂʩʝʥʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ʅʠʢʦʣʝʥʢʦ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʘʩʧʠʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, 

ʛʦʨʦʜ ɺʦʨʦʥʝʞ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦʢʘʟʘʥ ʥʦʚʳʡ ʚʠʜ ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ 

ʧʦʨʠʩʪʘʷ ʪʝʢʩʪʠʣʴʥʘʷ ʧʨʦʢʣʘʜʢʘ, ʤʦʜʝʣʴ ʢʦʪʦʨʦʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ 

ʧʨʠʤʝʨʝ ʰʢʫʨʳ ʙʝʣʦʛʦ ʤʝʜʚʝʜʷ. ʇʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ 

ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʢʨʦʚʣʷʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʠ ʘʢʢʫʤʫʣʷʮʠʠ ʪʝʧʣʘ.  

A new type of porous structure is shown, the so-called porous textile gasket, the 

model of which was developed on the example of a polar bear skin. An example of the 

use of this porous structure in the roofs of buildings and structures of the Arctic zone 

of the Russian Federation is given in order to maximize the use of solar energy and 

heat accumulation. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʨʠʩʪʳʝ ʩʪʨʫʢʪʫʨʳ, ʘʨʢʪʠʯʝʩʢʘʷ ʟʦʥʘ, ʟʜʘʥʠʷ ʠ 

ʩʦʦʨʫʞʝʥʠʷ, ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ, ʙʠʦʥʠʢʘ 

Keywords: porous structures, Arctic zone, buildings and structures, solar 

energy, bionics 

ɺʚʝʜʝʥʠʝ. ʇʨʦʥʠʮʘʝʤʳʝ ʧʦʨʠʩʪʳʝ ʩʨʝʜʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ 
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ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʵʥʝʨʛʦʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʘʚʠʘʮʠʦʥʥʦʡ, ʭʠʤʠʯʝʩʢʦʡ, ʥʝʬʪʷʥʦʡ, 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [1]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙ-

ʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʨʠʩʪʳʝ ʩʨʝʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʫʶʱʠʭ ʵʣʝ-

ʤʝʥʪʦʚ, ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʘʤʝʨ ʩʛʦʨʘʥʠʷ ʠ ʦʭʣʘʞʜʝ-

ʥʠʷ ʣʦʧʘʪʦʢ ʪʫʨʙʠʥ, ʠʦʥʠʟʘʪʦʨʦʚ ʚ ʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʷʭ, ʛʣʫʰʠʪʝʣʝʡ ʰʫʤʘ, ʜʣʷ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʧʣʦʦʙʤʝʥʘ, ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʪʦʢʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠʣʠ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ. ɼʨʫʛʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʦʨʠʩʪʳʭ 

ʩʪʨʫʢʪʫʨʘʭ, ï ʵʪʦ ʪʝʢʩʪʠʣʴʥʘʷ ʧʨʦʢʣʘʜʢʘ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1. ʇʦʨʠʩʪʳʝ 

ʪʝʢʩʪʠʣʴʥʳʝ ʧʨʦʢʣʘʜʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʟʦʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʢʘʢ ʧʦʛʣʦʪʠ-

ʪʝʣʴ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʪʘʣʴʥʦ ʚʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ [2-4].  

ʇʦʨʠʩʪʘʷ ʪʝʢʩʪʠʣʴʥʘʷ ʧʨʦʢʣʘʜʢʘ. ʄʥʦʛʠʝ ʤʦʜʝʣʠ ʧʦʨʠʩʪʳʭ ʩʪʨʫʢʪʫʨ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʥʘ ʧʨʠʤʝʨʝ ʧʨʠʨʦʜʥʳʭ ʧʦʨʠ-

ʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠʨʦʜʘ ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʟʨʘʯʥʫʶ ʪʝʧʣʦʠʟʦʣʷʮʠʶ ʠ ʧʨʠʤʝʥʷʝʪ 

ʝʝ ʜʣʷ ʤʥʦʛʠʭ ʞʠʚʳʭ ʩʫʱʝʩʪʚ ʚ ʚʳʩʦʢʦʛʦʨʥʦʡ ʠ ʘʨʢʪʠʯʝʩʢʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. 

ʊʘʢ, ʧʦʨʠʩʪʳʝ ʪʝʢʩʪʠʣʴʥʳʝ ʧʨʦʢʣʘʜʢʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ 

ʰʢʫʨʳ ʙʝʣʦʛʦ (ʧʦʣʷʨʥʦʛʦ) ʤʝʜʚʝʜʷ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʛʣʦ-

ʱʘʪʴ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ [5]. 

ɹʝʣʳʡ ʤʝʜʚʝʜʴ ʟʘʱʠʱʘʝʪ ʩʝʙʷ ʦʪ ʘʨʢʪʠʯʝʩʢʦʛʦ ʭʦʣʦʜʘ ʩ ʧʦʤʦʱʴʶ ʛʫʩʪʦʛʦ 

ʤʝʭʘ, ʢʦʪʦʨʳʡ ʩʦʛʨʝʚʘʝʪ ʝʛʦ ʙʣʘʛʦʜʘʨʷ ʠʟʦʣʠʨʫʶʱʝʡ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʤʝʞʜʫ 

ʚʦʣʦʩʢʘʤʠ ʰʝʨʩʪʠ. ɹʝʩʮʚʝʪʥʳʝ, ʧʦʭʦʞʠʝ ʥʘ ʧʦʣʳʝ ʚʦʣʦʢʥʘ ʚʦʣʦʩʢʠ ʧʦʣʷʨʥʦʛʦ 

ʤʝʜʚʝʜʷ ʩʧʦʩʦʙʥʳ ʵʬʬʝʢʪʠʚʥʦ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʦʪʪʦʢ ʪʝʧʣʘ, ʦʭʚʘʪʳʚʘʷ ʩʘʤʳʝ ʤʘ-

ʣʝʥʴʢʠʝ ʚʦʟʜʫʰʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʧʦʛʣʦʱʘʷ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ ʥʘ ʯʝʨʥʫʶ 

ʢʦʞʫ (ʵʧʠʜʝʨʤʠʩ). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʧʨʠʥʮʠʧʦʤ ʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʪʝʧʣʦ-

ʠʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʘ ʪʝʢʩʪʠʣʴʥʦʡ ʦʩʥʦʚʝ [6]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʶ ʧʨʠʤʝʨʦʚ ʠʟ ʧʨʠʨʦʜʳ ʚ ʪʝʭʥʠʢʫ ʦʙʦʙʱʝʥ ʧʦʜ ʪʝʨʤʠʥʦʤ ʙʠʦʥʠʢʘ. ɹʠʦʥʠʯʝ-

ʩʢʠʝ ʧʦʜʭʦʜʳ ʠʥʪʝʨʝʩʥʳ ʪʝʤ, ʯʪʦ ʦʥʠ ʫʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʧʨʠʨʦʜʦʡ ʚ ʧʨʦʮʝʩʩʝ 

ʵʚʦʣʶʮʠʠ.  

ʇʦʣʫʧʨʦʟʨʘʯʥʳʡ ʚʝʨʭ ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʦ-

ʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ. ʊʝʤʥʳʡ 
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ʘʙʩʦʨʙʠʨʫʶʱʠʡ ʩʣʦʡ ʥʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʳʨʘʙʦʪʢʫ ʪʝʧʣʘ. ʄʘʪʝ-

ʨʠʘʣ ʥʘ ʦʩʥʦʚʝ ʚʦʣʦʢʦʥ ʣʝʛʦʢ, ʵʣʘʩʪʠʯʝʥ, ʧʦʣʫʧʨʦʟʨʘʯʝʥ ʠ ʥʝ ʣʦʤʘʝʪʩʷ ï ʠʜʝ-

ʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʤʥʦʛʠʭ ʩʦʣʥʝʯʥʳʭ ʪʝʧʣʦʚʳʭ ʧʨʠʤʝʥʝʥʠʡ. 

ʇʦʨʠʩʪʘʷ ʪʝʢʩʪʠʣʴʥʘʷ ʧʨʦʢʣʘʜʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ [5], ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ 

ʩʣʦʝʚ. ʆʪʜʝʣʴʥʳʝ ʩʣʦʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.  

  

ʈʠʩʫʥʦʢ 1 ï ʇʦʨʠʩʪʘʷ 

ʪʝʢʩʪʠʣʴʥʘʷ ʧʨʦʢʣʘʜʢʘ 

 

ʈʠʩʫʥʦʢ 2 ï ʇʦʨʠʩʪʘʷ ʪʝʢʩʪʠʣʴʥʘʷ 

ʧʨʦʢʣʘʜʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘ ʧʨʠʤʝʨʝ 

ʰʢʫʨʳ ʧʦʣʷʨʥʦʛʦ ʤʝʜʚʝʜʷ 

 

ʅʠʞʥʠʡ ʩʣʦʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʯʝʥʴ ʪʦʥʢʦʤ ʯʝʨʥʦʤ ʩʠʣʠʢʦʥʦʚʦʤ ʩʣʦʝ, ʢʦʪʦ-

ʨʳʡ ʩʣʫʞʠʪ ʧʦʛʣʦʱʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʣʷ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɺʦʟʜʫʭ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʵʪʦʪ ʩʣʦʡ ʪʘʢ, ʯʪʦ ʧʦʛʣʦʱʝʥʥʦʝ ʪʝʧʣʦ ʢʦʥʚʝʢʪʠʚʥʦ ʧʝʨʝʥʦʩʠʪʩʷ 

ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ ʚ ʤʝʩʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 

3. ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʦʨʠʩʪʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʧʨʦʢʣʘʜʦʢ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʦ ʚ [2, 7, 8]. 

 

ʈʠʩʫʥʦʢ 3 ï ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʦʨʠʩʪʦʡ ʪʝʢʩʪʠʣʴʥʦʡ 

ʧʨʦʢʣʘʜʢʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʘ 

 

ɼʘʥʥʳʝ ʧʦʨʠʩʪʳʝ ʪʝʢʩʪʠʣʴʥʳʝ ʧʨʦʢʣʘʜʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘ-

ʯʝʩʪʚʝ ʵʣʝʤʝʥʪʘ ʢʨʦʚʣʠ ʜʣʷ ʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʚ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ, ʛʜʝ ʦʩʦʙʳʝ ʧʨʠʨʦʜʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 
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ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʩʪʨʦʠʪʝʣʴʩʪʚʫ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʦʨʫʞʝʥʠʡ [9-13]. ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦ-

ʢʣʘʜʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦ-

ʧʫʩʢʘʪʴ ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠ ʩʦʙʠʨʘʪʴ ʝʛʦ ʥʘ ʫʨʦʚʥʝ ʧʦʛʣʦʱʝʥʠʷ (ʩʠʣʠʢʦʥ) ʠ 

ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʦʢʘʟʳʚʘʝʪ ʠʟʦʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʚʦʜʷʱʠʝ ʠ 

ʢʦʥʚʝʢʪʠʚʥʳʝ ʧʦʪʝʨʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ [14] ʧʦʢʘʟʘʥʘ ʦʮʝʥʢʘ ʨʝʩʫʨʩʦʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚ ʘʨʢʪʠ-

ʯʝʩʢʦʡ ʟʦʥʝ, ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ 

ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠ ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʨʠʩʪʳʭ ʪʝʢ-

ʩʪʠʣʴʥʳʭ ʧʨʦʢʣʘʜʦʢ ʚ ʢʨʦʚʣʷʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʞʝʩʪʢʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʩ ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʠ 

ʘʢʢʫʤʫʣʷʮʠʠ ʪʝʧʣʘ. 
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ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 
____________________________________________________________________ 

 

ʋɼʂ 372.8 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʌʆʈʄʀʈʆɺɸʅʀʗ ʌʆʅɽʊʀʏɽʉʂʀʍ ʅɸɺʓʂʆɺ 

ʅɸ ʈɸɿʃʀʏʅʓʍ ʕʊɸʇɸʍ ʆɹʑɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

(ʅɸ ʄɸʊɽʈʀɸʃɽ ʋʏɽɹʅʆ-ʄɽʊʆɼʀʏɽʂʉʂʆʄ ʂʆʄʇʃɽʂʉɽ 

STARLIGHT ) 

 

ʂʘʣʠʢʘʝʚʘ ɺʘʣʝʨʠʷ ɺʘʜʠʤʦʚʥʘ 

ʙʘʢʘʣʘʚʨ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʗʮʝʥʢʦ ɻʘʣʠʥʘ ʉʝʨʛʝʝʚʥʘ 

ʢ.ʧ.ʥ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʌɻɸʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʌʝʜʝʨʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪè, 

ʀʥʩʪʠʪʫʪ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʆʪʥʦʰʝʥʠʡ, ʛʦʨʦʜ ʂʘʟʘʥʴ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʦʥʝ-

ʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, ʠʭ ʨʦʣʴ ʧʨʠ ʦʙʫʯʝʥʠʠ ʛʦʚʦʨʝʥʠʶ ʠ ʩʧʦʩʦʙʳ ʨʘʟʚʠʪʠʷ. ʊʘʢʞʝ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʋʄʂ ñStarlightò 5-9 ʢʣʘʩʩʳ.  

The article examines the features of the formation of phonetic skills, their role 

in teaching speaking and ways of development. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʥʝʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʦʩʦʙʝʥʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠ ʥʘʚʳ-

ʢʦʚ ʛʦʚʦʨʝʥʠʷ, ʩʧʦʩʦʙʳ ʨʘʟʚʠʪʠʷ, ʫʧʨʘʞʥʝʥʠʷ, ʤʝʩʪʦ ʚ ʦʙʫʯʝʥʠʠ ʛʦʚʦʨʝʥʠʶ. 

Keywords: phonetic skills, features, formation of speaking skills, ways of devel-

opment, exercises, place in teaching speaking. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʬʦʥʝʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ - ʛʣʘʚʥʘʷ ʮʝʣʴ ʦʙʫʯʝʥʠʷ ʬʦʥʝʪʠʢʠ. 

ɺ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʧʨʦʠʟʥʦʰʝʥʠʶ ʠʤʝʝʪ ʙʦʣʴ-

ʰʦʝ ʟʥʘʯʝʥʠʝ, ʦʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʫʩʧʝʭ ʚ ʦʚʣʘʜʝʥʠʠ ʫʩʪʥʦʡ ʨʝʯʴʶ. ɽʩʣʠ ʥʝ ʫʩʚʦʠʪʴ 

ʬʦʥʝʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʪʦ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʥʝʜʦʧʦʥʠʤʘʥʠʝ ʤʝʞʜʫ ʛʦʚʦʨʷʱʠʤ ʠ 

ʩʣʫʰʘʪʝʣʝʤ.  
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ʉʦʚʝʪʩʢʠʡ ʣʠʥʛʚʠʩʪ ʄ.ʀ. ʄʘʪʫʩʝʚʠʯ ʜʘʝʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʫʢʝ 

ʬʦʥʝʪʠʢʝ - çʥʘʚʳʢʠ ʧʨʦʠʟʥʦʰʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ, ʚʳʜʝʣʝ-

ʥʠʝ ʵʪʠʭ ʟʚʫʢʦʚ ʚ ʨʝʯʠ, ʧʦʩʪʘʥʦʚʢʘ ʫʜʘʨʝʥʠʡè [1, ʩ. 85] 

ʇʦʤʠʤʦ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʥʘ ʪʦʯʢʘ ʟʨʝʥʠʷ ʫ 

ʃ.ɺ. ʑʝʨʙʳ. ʆʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʧʨʝʜʤʝʪʦʤ ʬʦʥʝʪʠʢʠ ʷʚʣʷʶʪʩʷ ʠ ʩʧʦʩʦʙʳ ʦʙʦʟʥʘ-

ʯʝʥʠʷ ʥʘ ʧʠʩʴʤʝ ʟʚʫʢʦʚʳʭ ʝʜʠʥʠʮ, ʠ ʧʨʘʚʠʣʘ ʥʘʧʠʩʘʥʠʷ ʟʥʘʯʠʤʳʭ ʝʜʠʥʠʮ - ʦʨ-

ʬʦʛʨʘʬʠʷ.  

ʅʘ ʫʩʧʝʰʥʦʩʪʴ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʝʛʦ ʟʥʘʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʚʣʠʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʫʯʠʪʝʣʷ, ʥʦ ʠ ʫʤʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʦʧʨʦʠʟʚʦʜʠʪʴ 

ʟʚʫʢʠ ʠ ʧʨʘʢʪʠʢʦʚʘʪʴ, ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠʭ. ʀʥʘʯʝ ʙʝʟ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʝ 

ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʞʝʣʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʬʦʥʝʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ - ʛʣʘʚʥʘʷ ʮʝʣʴ ʦʙʫʯʝʥʠʷ ʬʦʥʝʪʠʢʠ. 

ɼʣʷ ʚʝʨʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʳʢʦʚ ʫʩʪʥʦʡ ʨʝʯʠ ʩʪʦʠʪ ʥʝ ʪʦʣʴʢʦ ʫʤʝʪʴ ʧʨʦʠʟ-

ʥʦʩʠʪʴ ʦʪʜʝʣʴʥʳʝ ʟʚʫʢʠ, ʥʦ ʠ ʟʥʘʪʴ, ʢʘʢ ʠʭ ʧʨʦʠʟʥʦʩʠʪʴ, ʝʩʣʠ ʩʦʝʜʠʥʠʪʴ ʠʭ ʚ 

ʩʣʦʛʠ, ʩʣʦʚʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʌʦʥʝʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʣʫʯʰʝ ʚʩʝʛʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚ 

ʷʟʳʢʦʚʦʡ ʩʨʝʜʝ, ʥʦ ʥʘ ʫʨʦʢʘʭ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʵʪʦʛʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʥʝʚʦʟ-

ʤʦʞʥʦ, ʢʘʢ ʥʘ ʫʨʦʢʘʭ ʪʦʣʴʢʦ ʥʝʷʟʳʚʢʦʚʘʷ ʩʨʝʜʘ. ʊʘʢʞʝ ʫʯʠʪʝʣʷʤ ʩʪʦʠʪʴ ʫʜʝʣʷʪʴ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʬʦʥʝʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ. ʇʦ-

ʤʠʤʦ ʵʪʦʛʦ, ʩʣʝʜʫʝʪ ʩʦʟʜʘʪʴ ʷʟʳʢʦʚʫʶ ʩʨʝʜʫ ʥʘ ʫʨʦʢʘʭ, ʨʘʟʛʦʚʘʨʠʚʘʪʴ ʩ ʦʙʫʯʘʶ-

ʱʠʤʠʩʷ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ, ʚʢʣʶʯʘʪʴ ʘʫʜʠʦʤʘʪʝʨʠʘʣʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʥʪʦ-

ʥʘʮʠʷʤʠ ʨʘʟʥʳʭ ʣʶʜʝʡ, ʯʪʦʙ ʩʣʫʭ ʚʦʩʧʠʪʘʥʥʠʢʦʚ ʨʘʟʚʠʚʘʣʩʷ ʠ ʧʨʠʚʳʢʘʣ ʢ ʨʘʟ-

ʣʠʯʥʡ ʨʝʯʠ. ɹʦʣʝʝ ʪʦʛʦ, ʦʙʫʯʘʶʱʠʭʩʷ ʥʫʞʥʦ ʧʨʦʩʠʪʴ ʧʦʚʪʦʨʠʪʴ ʟʘ ʜʠʢʪʦʨʦʤ, 

ʯʪʦʙʳ ʠʭ ʧʨʦʠʟʥʦʰʝʥʠʝ ʫʣʫʯʰʘʣʦʩʴ. ɻ.ɺ. ʈʦʛʦʚʘ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʤʝʪʦʜʠʢʠ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʄʇɻʋ, ʚʢʣʶʯʘʝʪ ʚ ʪʨʝʥʠʨʦʚʢʫ ʧʨʦʠʟʥʦʰʝ-

ʥʠʷ ʜʚʘ ʪʠʧʘ ʫʧʨʘʞʥʝʥʠʡ:  

1. ʇʝʨʚʦʝ ʫʧʨʘʞʥʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʢʪʠʚʥʦʤ ʧʨʦʩʣʫʰʠʚʘʥʠʠ ʧʨʦʠʟʥʦ-

ʰʝʥʠʷ ʟʚʫʢʦʚ ʥʦʩʠʪʝʣʝʡ ʠʣʠ ʫʯʠʪʝʣʷ; 

2. ɺʪʦʨʦʝ ʫʧʨʘʞʥʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʤʠʪʘʮʠʠ, ʧʨʘʢʪʠʢʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʠ ʵʪʠʭ ʟʚʫʢʦʚ [2, ʩ. 94]. 

ʇʦʤʠʤʦ ʵʪʠʭ ʫʧʨʘʞʥʝʥʠʡ, ʠʟʚʝʩʪʥʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ɻ.ɺ. ʈʦʛʦʚʘ 
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ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʜʠʨʠʞʠʨʦʚʘʥʠʝ ʫʯʠʪʝʣʷ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʠʟʫʯʝʥʠʷ ʬʦʥʝʪʠʢʠ. 

ɺ ʜʘʥʥʫʶ ʤʝʪʦʜʠʢʫ ʚʭʦʜʠʪ ʧʨʦʮʝʩʩ, ʛʜʝ ʫʯʠʪʝʣʷ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʜʠʨʠʞʝʨʦʤ, 

ʘ ʦʙʫʯʘʶʱʠʭʩʷ - ʩ ʦʨʢʝʩʪʨʦʤ. ʉ ʧʦʤʦʱʴʶ ʞʝʩʪʦʚ, ʫʯʠʪʝʣʴ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʧʨʘ-

ʚʠʣʴʥʦ ʧʨʦʠʟʥʦʩʠʪʴ ʟʚʫʢʠ: ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʨʫʢ - ʜʦʣʛʦʪʘ; ʙʳʩʪʨʦʝ ʜʫ-

ʛʦʦʙʨʘʟʥʦʝ ʜʚʠʞʝʥʠʝ ʨʫʢʦʡ - ʢʨʘʪʢʦʩʪʴ.  

ɺ ʤʝʪʦʜʠʢʝ ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ ʬʦʥʝʪʠʯʝʩʢʠʤ 

ʥʘʚʳʢʘ:  

1. ɸʨʪʠʢʫʣʷʪʦʨʥʳʡ - ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʩʪʘʥʦʚʢʘ ʟʚʫʢʘ ʠʤʝʝʪ ʙʦʣʴ-

ʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ. ʇʨʠ ʦʙʫʯʝ-

ʥʠʠ ʩʦʛʣʘʩʥʳʤ ʟʚʫʢʘʤ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʦʛʣʘʩʥʳʤ ʟʚʫ-

ʢʘʤ ʠ ʘʨʪʠʢʫʣʷʮʠʠ ʧʨʠ ʠʭ ʧʨʦʠʟʥʦʰʝʥʠʠ.  

2. ɸʢʫʩʪʠʯʝʩʢʠʡ - ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʫʭʦʚʦʤ ʚʦʩʧʨʠʷʪʠʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ. 

ɺ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ ʟʚʫʢʠ ʠʟʫʯʘʶʪʩʷ ʥʝ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʘ ʚ ʨʝʯʠ.  

3. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ - ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʫʜʠʨʦʚʘʥʠʝ ʩ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ 

ʨʝʯʴʶ, ʨʝʯʴʶ ʫʯʠʪʝʣʷ ʠ ʜʠʢʪʦʨʘ [3, ʩ. 46]. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʧʨʘʢʪʠʢʘ ʥʘʚʳʢʦʚ ʧʨʦʠʟʥʦʰʝʥʠʷ ʥʘ ʩʨʝʜʥʝʤ ʵʪʘʧʝ 

ʦʙʫʯʝʥʠʷ ʠʤʝʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ, ʥʫʞʥʦ ʥʝ 

ʪʦʣʴʢʦ ʧʦʜʜʝʨʞʠʚʘʪʴ, ʥʦ ʠ ʪʨʝʥʠʨʦʚʘʪʴ ʵʪʠ ʥʘʚʳʢʠ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʩʪʘʨʰʝʛʦ ʵʪʘʧʘ - ʩʦʭʨʘʥʝʥʠʝ, ʧʦʜʜʝʨʞʘʥʠʝ 

ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʬʦʥʝʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ. 

ʌʦʥʝʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʫʯʝʥʠʠ ʛʦʚʦʨʝʥʠʶ ʥʘ ʠʥʦ-

ʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. ɽʩʣʠ ʥʘʚʳʢ ʧʨʦʠʟʥʦʰʝʥʠʷ ʨʘʟʚʠʪ ʩʣʘʙʦ, ʪʦ ʵʪʦ ʙʫʜʝʪ ʦʯʝʥʴ 

ʩʠʣʴʥʦ ʚʣʠʷʪʴ ʧʨʠ ʨʘʟʛʦʚʦʨʝ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʵʪʦʛʦ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʪʨʫʜʥʦʩʪʠ ʚ 

ʧʦʥʠʤʘʥʠʠ ʨʝʯʠ.  

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʝʨʝʜ ʫʯʠʪʝʣʝʤ ʩʪʦʠʪ ʚʘʞʥʘʷ ʟʘʜʘʯʘ - ʦʙʫʯʠʪʴ ʦʙʫʯʘ-

ʶʱʠʭʩʷ ʧʨʘʚʠʣʴʥʦ ʧʨʦʠʟʥʦʩʠʪʴ ʟʚʫʢʠ.  

ɺʘʞʥʦʩʪʴ ʬʦʥʝʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʥʝʣʴʟʷ ʥʝʜʦʦʮʝʥʠʚʘʪʴ, ʪʘʢ ʢʘʢ:  

ï ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʘʥʥʳʭ ʥʘʚʳʢʦʚ ʷʚʣʷʝʪʩʷ ʩʤʳʩʣʦʨʘʟʣʠ-

ʯʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʦ ʝʩʪʴ, ʠʟ-ʟʘ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʨʦʠʟʥʝʩʝʥʥʦʛʦ ʟʚʫʢʘ ʚ ʩʣʦʚʝ, 

ʜʘʥʥʦʝ ʩʣʦʚʦ ʪʝʨʷʝʪ ʩʤʳʩʣ ʠ ʟʘʪʨʫʜʥʷʝʤ ʧʨʦʮʝʩʩ ʢʦʤʤʫʥʠʢʘʮʠʠ;  
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ï ʪʘʢʞʝ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʥʘ ʩʨʝʜʥʝʤ ʵʪʘʧʝ ʥʝ ʚʩʝ ʫʜʝʣʷʶʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʥʘ ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʢʠ ʬʦʥʝʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, ʜʘʥ-

ʥʳʝ ʥʘʚʳʢʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʟʨʫʰʝʥʠʶ.  

ʇʦʤʠʤʦ ʟʘʜʘʯ ʫʯʠʪʝʣʷ, ʫʯʝʙʥʠʢ ʪʘʢʞʝ ʠʛʨʘʝʪ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʦʙʫʯʝʥʠʠ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʦʥʝʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ. ɺ ʋʄʂ ñStarlightò ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʥʦʚʳʭ ʟʚʫʢʦʚ. ʅʦ ʵʪʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʠʟʫʯʝʥʠʝ, ʥʝʚʘʞʥʦ 

ʢʘʢʘʷ ʦʯʝʨʸʜʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʫʯʝʙʥʠʢʝ, ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʠʪʝʣʝʡ ʧʨʠʜʝʨʞʠʚʘ-

ʶʪʩʷ ʩʣʝʜʫʶʱʝʛʦ ʧʨʘʚʠʣʘ: ʩʥʘʯʘʣʘ ʠʟʫʯʘʝʪʩʷ ʩʘʤʳʡ ʣʝʛʢʠʡ ʟʚʫʢ, ʟʘʪʝʤ ʩʣʦʞ-

ʥʳʡ; ʩʥʘʯʘʣʘ - ʥʝʟʥʘʢʦʤʳʡ, ʧʦʪʦʤ - ʠʟʚʝʩʪʥʳʡ; ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ - ʟʚʫʢʠ, ʢʦʪʦ-

ʨʳʝ ʩʭʦʞʠ ʩʦ ʟʚʫʢʘʤʠ ʨʦʜʥʦʛʦ ʷʟʳʢʘ, ʘ ʟʘʪʝʤ - ʟʚʫʢʠ, ʫ ʢʦʪʦʨʳʭ ʥʝʪ ʘʥʘʣʦʛʦʚ ʚ 

ʨʦʜʥʦʤ ʷʟʳʢʝ.  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʋʄʂ ñStarlightò 5-9 ʢʣʘʩʩʳ, ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʜʘʥʥʳʡ 

ʢʦʤʧʣʝʢʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ. ʊʦ ʝʩʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʝʥʳ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ 

ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ, ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʩʚʷʟʳʚʘʪʴ ʩ ʧʦʥʷʪʠʝʤ çʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ 

ʢʦʤʧʝʪʝʥʮʠʷè. ʅʘ ʩʨʝʜʥʝʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʠʤʝʥʥʦ ʥʘ ʵʪʦ 

ʜʦʣʞʝʥ ʙʳʪʴ ʩʜʝʣʘʥ ʘʢʮʝʥʪ.  

ʉ ʧʦʤʦʱʴʶ ʋʄʂ ñStarlightò 5-9 ʢʣʘʩʩʳ ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ ʨʘʟʚʠʪʴ ʬʦʥʝ-

ʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʚʦʝʥʠʶ ʟʥʘʥʠʡ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. ɺ 

ʜʘʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʟʘʜʘʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʧʨʘʢʪʠʢʫ ʥʘʚʳʢʦʚ ʛʦʚʦ-

ʨʝʥʠʷ ʠ ʯʪʝʥʠʷ, ʥʘʚʳʢʦʚ ʘʫʜʠʨʦʚʘʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʛʨʘʤʤʘʪʠ-

ʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʧʦʧʦʣʥʝʥʠʝ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ.  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʚ ʫʯʝʙʥʠʢʘʭ ñStarlightò 5-9 ʢʣʘʩʩʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʧʨʘʞʥʝ-

ʥʠʡ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʧʨʦʠʟʥʦʰʝʥʠʷ, ʪʘʢ ʢʘʢ ʬʦʥʝʪʠʯʝʩʢʠʤ ʥʘʚʳʢʘʤ ʦʪʚʦ-

ʜʠʪʩʷ ʥʝ ʪʘʢ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʩʨʝʜʥʝʤ ʠ ʩʪʘʨʰʝʤ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥ-

ʥʦʤʫ ʷʟʳʢʫ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʦʥʠ ʧʨʘʢʪʠʢʫʶʪʩʷ ʥʘʨʷʜʫ ʩ ʣʝʢʩʠʢʦʡ, 

ʛʨʘʤʤʘʪʠʢʦʡ ʠ ʚʚʦʜʷʪʩʷ ʚ ʨʝʯʴ ʦʙʫʯʘʶʱʠʭʩʷ ʯʝʨʝʟ ʜʠʘʣʦʛʠ ʠ ʯʪʝʥʠʝ.  

ʂʘʞʜʳʡ ʠʟ ʫʯʝʙʥʠʢʦʚ ʚ ʋʄʂ ñStarlightò 5-9 ʢʣʘʩʩʳ ʩʦʩʪʦʠʪ ʠʟ ʚʚʦʜʥʦʛʦ 

ʤʦʜʫʣʷ, ʰʝʩʪʠ ʦʩʥʦʚʥʳʭ ʤʦʜʫʣʝʡ, ʧʦʚʪʦʨʝʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ. ɺ ʢʘʞʜʦʤ ʤʦʜʫʣʝ ʝʩʪʴ ʧʦ ʫʧʨʘʞʥʝʥʠʶ ʥʘ ʦʪʨʘʙʦʪʢʫ ʬʦʥʝʪʠʯʝʩʢʠʭ 
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ʥʘʚʳʢʦʚ. ʂ ʧʨʠʤʝʨʫ, ʚ 5 ʢʣʘʩʩʝ ʦʪʨʘʙʘʪʳʚʘʝʪ ʧʨʦʠʟʥʦʰʝʥʠʝ ʥʝʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ 

ʟʚʫʢʦʚ, ʥʦ ʠ ʧʨʦʠʟʥʦʰʝʥʠʝ ʦʢʦʥʯʘʥʠʡ ʚ ʚʨʝʤʝʥʘʭ. ʅʘʧʨʠʤʝʨ, ʜʘʝʪʩʷ ʟʘʜʘʥʠʝ, ʛʜʝ 

ʦʙʫʯʘʶʱʝʤʫʩʷ ʪʨʝʙʫʝʪʩʷ ʧʨʦʩʣʫʰʘʪʴ ʠ ʧʨʘʚʠʣʴʥʦ ʥʘʧʠʩʘʪʴʚ ʪʘʙʣʠʮʫ ʛʣʘʛʦʣ ʚ 

ʝʜʠʥʩʪʚʝʥʥʦʤ ʯʠʩʣʝ ʪʨʝʪʴʝʤ ʣʠʮʝ ʚ Present Simple, ʘ ʟʘʪʝʤ ʧʦʚʪʦʨʠʪʴ ʟʘ ʩʧʠʢʝ-

ʨʦʤ (ʩʤ. ʊʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

 
  [s] [z] [iz]  

1 I do - heé     

2 I work - heé    

3 I catch - heé    

 

ɺ 6 ʢʣʘʩʩʝ ʫʞʝ ʚʚʦʜʠʪʩʷ ʫʜʘʨʥʳʡ ʩʣʦʛ, ʠʥʪʦʥʘʮʠʠ ʠ ʦʤʦʬʦʥʳ. ɺ ʫʧʨʘʞʥʝ-

ʥʠʷʭ ʧʦʤʠʤʦ ʧʨʘʢʪʠʢʠ ʝʩʪʴ ʪʘʢʞʝ ʪʝʦʨʠʷ.  

ɺ 7 ʢʣʘʩʩʝ ʤʘʪʝʨʠʘʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʪʦʥʘʮʠʦʥʥʳʭ ʥʘʚʳʢʦʚ. ɺ 

ʢʘʞʜʦʤ ʤʦʜʫʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʥʪʦʥʘʮʠʷ ʚʳʨʘʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʤʦʮʠʡ, ʫʜʘ-

ʨʝʥʠʝ ʚ ʩʣʦʞʥʳʭ ʩʦʩʪʘʚʥʳʭ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʭ, ʨʠʬʤʫʶʱʠʝʩʷ ʩʣʦʚʘ ʠ linking 

sounds.  

ɺ 8 ʢʣʘʩʩʝ ʠʟʫʯʘʝʪʩʷ ʠʥʪʦʥʘʮʠʷ ʚ ʚʦʩʢʣʠʮʘʥʠʷʭ, ʚ ʚʝʞʣʠʚʳʭ ʧʨʦʩʴʙʘʭ, ʚ 

ʨʘʟʜʝʣʠʪʝʣʴʥʳʭ ʧʨʝʜʣʦʞʝʥʠʷʭ, ʠʥʪʦʥʘʮʠʠ ʧʨʠ ʫʜʘʨʝʥʠʠ ʚ ʧʨʝʜʣʦʞʝʥʠʠ.  

ɺ 9 ʢʣʘʩʩʝ ʤʘʪʝʨʠʘʣ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥ ʥʘ ʠʟʫʯʝʥʠʝ ʠʥʪʦʥʘʮʠʠ, ʥʦ ʧʦʤʠʤʦ 

ʧʠʩʴʤʝʥʥʳʭ ʟʘʜʘʥʠʡ, ʝʩʪʴ ʫʩʪʥʳʝ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʩʦʩʪʘʚʠʪʴ ʤʠʥʠ-ʜʠʘʣʦʛ ʩ ʬʨʘ-

ʟʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪ ʩʦʤʥʝʥʠʝ, ʩʦʯʫʚʩʪʚʠʝ, ʨʘʜʦʩʪʴ, ʛʨʫʩʪʴ ʠ ʚʦʩʢʣʠʮʘʥʠʝ.  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʋʄʂ ñStarlightò 5-9 ʢʣʘʩʩʳ, ʤʳ ʜʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʚ 

ʫʯʝʙʥʠʢʘʭ 5-6 ʢʣʘʩʩʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʬʦʥʝʪʠ-

ʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, ʚ ʥʠʭ ʠʟʫʯʘʶʪʩʷ ʪʦʣʴʢʦ ʟʚʫʢʠ. ʋʄʂ ñStarlightò 7-9 ʢʣʘʩʩʳ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʘʚʠʣʴʥʦʡ ʠʥʪʦʥʘʮʠʠ ʚ ʚʦʧʨʦʩʘʭ, ʚʦʩʢʣʠʮʘʥʠʷʭ ʠ ʚ ʬʨʘ-

ʟʘʭ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪ ʨʘʟʣʠʯʥʳʝ ʵʤʦʮʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ 5 ʠ 6 ʢʣʘʩ-

ʩʦʚ, ʚ 7-9 ʢʣʘʩʩʘʭ ʠʥʪʦʥʘʮʠʷ ʧʨʘʢʪʠʢʫʝʪʩʷ ʠ ʚ ʜʨʫʛʠʭ ʫʧʨʘʞʥʝʥʠʷʭ.  

ʇʦʩʣʝʜʩʪʚʠʷʤʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʘʢʪʠʢʠ ʬʦʥʝʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʤʦʞʝʪ 

ʩʪʘʪʴ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʧʦʥʠʤʘʥʠʠ ʨʝʯʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʝʞʜʫ ʛʦʚʦʨʷʱʠʤʠ ʤʦʛʫʪ 

ʚʦʟʥʠʢʥʫʪʴ ʧʨʦʙʣʝʤʳ.  
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ʇʦʤʠʤʦ ʧʨʘʢʪʠʢʠ ʚ ʨʝʯʠ, ʪʘʢʞʝ ʜʦʣʞʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʘʫʜʠʨʦʚʘʥʠʝ ʠʥʦ-

ʩʪʨʘʥʥʦʡ ʨʝʯʠ. ʉ ʧʝʨʚʳʭ ʞʝ ʟʘʥʷʪʠʡ ʙʦʣʝʝ 50% ʫʨʦʢʘ ʜʦʣʞʥʳ ʧʨʦʭʦʜʠʪʴ ʥʘ ʠʥʦ-

ʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. ʇʨʠ ʧʦʤʦʱʠ ʪʘʢʦʛʦ ʦʙʱʝʥʠʷ ʥʘ ʫʨʦʢʘʭ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨ-

ʰʝʥʩʪʚʫʶʪʩʷ ʬʦʥʝʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ.  

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʥʠʤʘʥʠʷ ʨʝʯʠ ʷʚʣʷʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʬʦʥʝʪʠʯʝ-

ʩʢʠʝ ʥʘʚʳʢʠ, ʪʘʢʞʝ ʦʥʠ ʚʘʞʥʳ ʜʣʷ ʪʦʯʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʤʳʩʣʠ ʠ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤ-

ʤʫʥʠʢʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ. 

ʎʝʣʠ ʦʙʫʯʝʥʠʷ ʬʦʥʝʪʠʯʝʩʢʠʤ ʥʘʚʳʢʘʤ ʙʫʜʫʪ ʜʦʩʪʠʛʥʫʪʳ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʦʙʫʯʘʶʱʠʡʩʷ ʙʫʜʝʪ ʫʤʝʪʴ ʧʨʘʚʠʣʴʥʦ ʨʘʩʩʪʘʚʣʷʪʴ ʫʜʘʨʝʥʠʷ ʚ ʩʣʦʚʘʭ, ʬʨʘʟʘʭ 

ʠ ʧʨʝʜʣʦʞʝʥʠʷʭ; ʧʨʘʚʠʣʴʥʦ ʧʨʦʠʟʥʦʩʠʪʴ ʟʚʫʢʠ ʚ ʠʥʦʩʪʨʘʥʥʳʭ ʩʣʦʚʘʭ; ʨʘʟʣʠʯʘʪʴ 

ʪʠʧʳ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʠʥʪʦʥʘʮʠʠ.  

ɽʩʣʠ ʫʨʦʚʝʥʴ ʬʦʥʝʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʩʬʦʨʤʠʨʦʚʘʥ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ, ʪʦ 

ʦʪʩʶʜʘ ʚʳʭʦʜʠʪ ʫʩʧʝʰʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

ʫʩʪʥʦʡ ʨʝʯʠ, ʯʪʝʥʠʷ.  

ʉʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʚʠʪʠʷ ʬʦʥʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʬʦʥʝʪʠʯʝʩʢʘʷ ʟʘʨʷʜʢʘ. ʇʨʠ ʧʦʤʦʱʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʦʙʫʯʘʶʱʠʝʩʷ ʫʢʨʝʧʣʷʶʪ ʚʳʨʘ-

ʟʠʪʝʣʴʥʫʶ ʨʝʯʴ ʠ ʦʪʨʘʙʘʪʳʚʘʶʪ ʧʨʘʚʠʣʴʥʦʝ ʧʨʦʠʟʥʦʰʝʥʠʝ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʚʠʪʴ ʧʨʦʠʟʥʦʩʠʪʝʣʴʥʳʝ ʥʘʚʳʢʠ, ʚ ʤʝʪʦʜʠʢʝ ʩʫʱʝ-

ʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ. ʅʘʧʨʠʤʝʨ:  

1. ʌʦʥʝʪʠʯʝʩʢʠʝ ʠʛʨʳ, ʛʜʝ ʝʩʪʴ ʦʩʦʙʘʷ ʮʝʣʴ - ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʦʙʫʯʘʶʱʠʭʩʷ 

ʚ ʧʨʝʜʤʝʪʝ ʠ ʦʙʫʯʠʪʴ ʠʭ. 

2. ʅʘʛʣʷʜʥʦʩʪʴ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʬʦʨʤʠʨʫʝʪʩʷ ʢʘʢ ʟʨʠ-

ʪʝʣʴʥʘʷ, ʪʘʢ ʠ ʩʣʫʭʦʚʘʷ ʧʘʤʷʪʴ. ɿʨʠʪʝʣʴʥʘʷ - ʜʠʨʠʞʠʨʦʚʘʥʠʝ ʠ ʢʘʨʪʠʥʢʠ, ʩʣʫʭʦ-

ʚʘʷ - ʘʫʜʠʦʤʘʪʝʨʠʘʣʳ, ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʘʢʮʝʥʪʳ ʠ ʜʝʬʝʢʪʳ ʨʝʯʠ, 

ʯʪʦʙʳ ʦʙʫʯʘʶʱʠʤʩʷ ʚ ʙʫʜʫʱʝʤ ʙʳʣʦ ʧʨʦʱʝ ʧʦʥʠʤʘʪʴ ʠʥʦʩʪʨʘʥʥʫʶ ʨʝʯʴ.  

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʜʴʪʠʤʝʜʠʡʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʘʟʚʠʪʠʷ ʬʦʥʝʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ. ʆʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ 

ʦʟʚʫʯʠʚʘʪʴ ʚʠʜʝʦʬʨʘʛʤʝʥʪʳ, ʩʦʩʪʘʚʣʷʪʴ ʜʠʘʣʦʛ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʬʨʘʟ ʠʣʠ ʩʣʦʚ 

ʠ ʯʠʪʘʪʴ ʧʦ ʨʦʣʷʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʨʝʜʥʝʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʧʝʨʝʜ ʫʯʠʪʝʣʝʤ ʩʪʦʠʪ ʟʘʜʘʯʘ 
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ʧʦʜʜʝʨʞʠʚʘʪʴ ʬʦʥʝʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ. ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʥʝ ʜʦʣʞʥʘ ʫʩʢʦʣʴʟʘʪʴ ʠʟ 

ʧʦʣʷ ʟʨʝʥʠʷ ʫʯʠʪʝʣʷ, ʠ ʦʥ ʥʝ ʜʦʣʞʝʥ ʧʨʝʥʝʙʨʝʛʘʪʴ ʝʶ. ʇʦʜʜʝʨʞʘʥʠʝ ʠ ʧʨʘʢʪʠʢʘ 

ʧʨʦʠʟʥʦʩʠʪʝʣʴʥʦʡ ʩʪʦʨʦʥʳ ʨʝʯʠ ʚʘʞʥʘ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ 

ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʚ ʩʨʝʜʥʝʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʝ.   

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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III International scientific conference:  

çSCIENCE AND INNOVATIONè 

 

45 

 

____________________________________________________________________ 

 

ʋɼʂ 330 

 

ʆɹʈɸɿʆɺɸʅʀɽ XXI: ʇʃʖʉʓ ʀ ʄʀʅʋʉʓ ʎʀʌʈʆɺʆɻʆ 

ʆɹʈɸɿʆɺɸʅʀʗ 

 

ʂʘʨʤʦʣʠʮʢʘʷ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʅʝʜʦʩʪʫʧʝʥʢʦ ɼʘʨʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʄʦʠʩʝʝʚʘ ɽʚʛʝʥʠʷ ɺʘʣʝʨʴʝʚʥʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ 

ʆɻɸʇʆʋ çɹʝʣʛʦʨʦʜʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʢʦʣʣʝʜʞè, ʛʦʨʦʜ ɹʝʣʛʦʨʦʜ 

 

ɸʥʥʦʪʘʮʠʷ. ʆʙʨʘʟʦʚʘʥʠʝ XXI ʚʝʢʘ ï ʮʠʬʨʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ð ɻ ʪʦ ʦʙʲʝʜʠ-

ʥʝʥʠʝ, ʩʦʚʤʝʱʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʧʨʝ-

ʧʦʜʘʚʘʥʠʠ ʠ ʦʙʫʯʝʥʠʠ. ʎʠʬʨʦʚʦʝ ʦʙʫʯʝʥʠʝ ʩ ʢʘʞʜʳʤ ʜʥʝʤ ʚʩʝ ʙʦʣʴʰʝ ʟʘʤʝʥʷʝʪ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ. ʇʘʥʜʝʤʠʷ COVID-19 ʫʩʢʦʨʠʣʘ ʧʝ-

ʨʝʭʦʜ ʢ ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʮʝʧʠ. ʆʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ ʦʪʢʨʳʣʦ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ ʠ 

ʫʞʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʪʴ ʥʦʚʳʝ ʥʘʚʳʢʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʠʟʘʮʠʷ, ʮʠʬʨʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʮʠʬʨʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʥʣʘʡʥ-ʢʣʘʩʩ, ʚʝʙʠʥʘʨ, ʀʥʪʝʨʥʝʪ, ʚʠ-

ʜʝʦʢʦʥʬʝʨʝʥʮʠʷ. 

Annotation. Education of the XXI century ï digital education is the unification, 

combination and use of digital technologies and tools in teaching and learning. Digital 

learning is increasingly replacing traditional educational procedures every day. The 

COVID-19 pandemic has accelerated the transition to a remote digital educational 

process at all stages of the educational chain. Online training has opened up the op-

portunity for schoolchildren, students and already professional workers to acquire new 

skills in various industries. 



III International scientific conference:  

çSCIENCE AND INNOVATIONè 

 

46 

 

Key words: digitalization, digital education, advantages and disadvantages of 

digital education, online class, webinar, Internet, video conference. 

ʎʠʬʨʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʘʣʦ ʦʙʳʯʥʳʤ ʷʚʣʝʥʠʝʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʳʩʪʨʦʤʝʥʷʶʱʝʛʦʩʷ 

ʤʠʨʘ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʠʥʪʝʨʥʝʪʘ ʧʝʨʝʜ ʩʦʚʨʝʤʝʥʥʳʤ ʤʠʨʦʤ ʦʪʢʨʳʣʠʩʴ ʥʦʚʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ. ʎʠʬʨʦʚʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʠʟʚʝʣʘ ʨʝʚʦʣʶʮʠʶ ʚ ʩʪʘʨʦʤ ʧʨʦ-

ʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʤʝʣʦʤ ʠ ʜʦʩʢʦʡ ʚ ʘʫʜʠʪʦʨʠʷʭ. ʕʪʦ ʩʜʝʣʘʣʦ ʦʙʫʯʝʥʠʝ ʤʦʙʠʣʴʥʳʤ, 

ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʤ, ʯʪʦ ʧʦʙʫʞʜʘʝʪ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʦʷʚʣʷʪʴ ʠʥʪʝ-

ʨʝʩ ʢ ʮʠʬʨʦʚʦʤʫ ʦʙʫʯʝʥʠʶ ʠ ʚʩʷʯʝʩʢʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʝʛʦ ʨʘʟʚʠʪʠʝ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʰʢʦʣ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠʥʠʤʘʶʪ ʵʪʫ ʪʝʭʥʦʣʦʛʠʶ ʚ ʢʘʯʝʩʪʚʝ ʨʝ-

ʰʝʥʠʷ, ʯʪʦ ʩʪʘʣʦ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʳʤ ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʠ ʚʪʦʨʞʝʥʠʝʤ ʚ ʥʘʰʫ 

ʞʠʟʥʴ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ COVID-19. ʉʝʡʯʘʩ ʤʦʞʥʦ ʩ ʧʦʣʥʦʡ ʫʚʝ-

ʨʝʥʥʦʩʪʴʶ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʇʘʥʜʝʤʠʷ COVID-19 ʥʘʚʩʝʛʜʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʝʨʝ-

ʭʦʜʫ ʢ ʮʠʬʨʦʚʦʤʫ ʦʙʫʯʝʥʠʶ. ɺʠʨʪʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʦʙʫʯʝʥʠʷ ʩʜʝʣʘʣ ʩʪʫʜʝʥʪʦʚ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʥʝʟʘʚʠʩʠʤʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠ-

ʩʪʝʤʳ. ʇʦʩʢʦʣʴʢʫ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʦʪʯʠʪʳʚʘʪʴʩʷ ʧʝʨʝʜ ʩʦʙʦʡ, ʨʝʰʘʷ, ʫʯʠʪʴʩʷ 

ʠʤ ʠʣʠ ʥʝʪ, ʫ ʥʠʭ ʨʘʟʚʠʣʦʩʴ ʯʫʚʩʪʚʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʶ-

ʱʠʤʩʷ ʜʝʣʘʪʴ ʙʦʣʴʰʝ, ʯʝʤ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʠʢʘ, ʨʘʩʰʠʨʷʝʪ ʠʭ 

ʟʥʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʟʦʨʘ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚ ʀʥʪʝʨʥʝʪʝ.  

ʉʭʝʤʘʪʠʯʥʦ ʮʠʬʨʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ (ʨʠʩ.1): 

 

ʈʠʩʫʥʦʢ 1 - ʎʠʬʨʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 
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ɸʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʘʝʪ ʫʯʠʪʝʣʷʤ ʠ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʫʚʣʝʢʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ ʥʘ ʫʨʦ-

ʢʘʭ, ʢʫʨʩʘʭ, ʢʦʪʦʨʳʝ ʦʥʠ ʧʨʝʧʦʜʘʶʪ, ʠ ʦʥʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʬʦʨʤʫ ʢʦʤʙʠʥʠʨʦ-

ʚʘʥʥʳʭ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ ʠ ʧʨʦʛʨʘʤʤ.  

ʎʠʬʨʦʚʦʝ ʦʙʫʯʝʥʠʝ ð ɻ ʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʦʙʫʯʘʶʱʠʤʩʷ 

ʥʦʫʪʙʫʢʘ. ʎʠʬʨʦʚʦʤʫ ʦʙʫʯʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʠʥʩʪʨʫʢʮʠʡ 

ʠ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ.  

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʮʠʬʨʦʚʳʭ ʧʨʠʝʤʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʦʪ ʧʨʦʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫ: 

1) ʟʘʧʠʩʴ ʚʠʜʝʦ ʣʝʢʮʠʡ ï ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʭʦʜ, ʚʠʜʝʦ ʟʘʧʠʩʠ 

ʣʝʛʢʦ ʩʦʟʜʘʚʘʪʴ, ʩʣʫʞʘʪ ʠʩʪʦʯʥʠʢʦʤ ʙʳʩʪʨʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ï ʦʥʠ ʧʦʟʚʦʣʷʶʪ 

ʫʯʘʱʠʤʩʷ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʚʨʝʤʷ, ʚ ʩʦʙʩʪʚʝʥʥʦʤ 

ʜʣʷ ʫʯʘʱʝʛʦʩʷ ʪʝʤʧʝ, ʤʦʞʥʦ ʟʘʤʝʜʣʠʪʴ ʤʦʤʝʥʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʟʘʦʩʪ-

ʨʠʪʴ ʚʥʠʤʘʥʠʝ. ʆʜʥʘʢʦ ʟʜʝʩʴ ʝʩʪʴ ʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʤʠʥʫʩʳ ï ʩʫʙʲʝʢʪʠʚʥʦʝ ʚʦʩ-

ʧʨʠʷʪʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʷʝ-

ʤʳʭ ʜʘʥʥʳʭ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʧʦ ʚʨʝʤʝʥʠ ï ʚ ʚʠʜʫ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʝʙʠʥʘʨʘ ʚʥʠʤʘ-

ʥʠʝ ʩʪʫʜʝʥʪʦʚ ʙʫʜʝʪ ʨʘʩʩʝʠʚʘʪʴʩʷ, ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ; ʪʨʝʙʫʝʪ ʜʣʷ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʫʜʦʟʘʪʨʘʪ;  

2) ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ - Zoom, Skype, Teams ʠ ʪ.ʜ. ï ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝ-

ʥʠʷ ʟʘʥʷʪʠʡ ʫʜʘʣʝʥʥʦ, ʧʨʠ ʵʪʦʤ ʚ ʢʦʥʪʘʢʪʝ ʩ ʘʫʜʠʪʦʨʠʝʡ, ʞʠʚʳʝ ʚʠʨʪʫʘʣʴʥʳʝ 

ʩʝʘʥʩʳ. ʄʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ, ʢʘʢ ʜʣʷ ʩʠʩʪʝʤʳ ʧʨʝʧʦʜʘʚʘʪʝʣʴ-ʫʯʝʥʠʢ, ʪʘʢ ʠ ʫʯʝ-

ʥʠʢ-ʫʯʝʥʠʢ ï ʚ ʮʝʣʷʭ ʢʦʦʨʜʠʥʘʮʠʠ ʠʭ ʚʥʝʘʫʜʠʪʦʨʥʦʡ ʨʘʙʦʪʳ;  

3) ʦʥʣʘʡʥ-ʬʦʨʫʤʳ ï ʧʨʦʚʝʜʝʥʠʝ ʜʠʩʢʫʩʩʠʡ, ʩʝʤʠʥʘʨʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʚʠʜʝʦʩʚʷʟʠ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʣʣʝʢʪʠʚʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝ-

ʬʝʨʘʪʠʚʥʳʭ ʨʘʙʦʪ, ʦʩʪʨʳʭ ʪʝʤ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ, ʠʥʪʝʨʝʩʥʳʭ ʠʜʝʡ ʦʙʫʯʘʶʱʠʭʩʷ 

ʠ ʪ.ʜ. ɿʜʝʩʴ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʨʦʣʴ ʢʦʦʨʜʠʥʘʪʦʨʘ 

ʠ ʢʦʥʪʨʦʣʝʨʘ ʦʙʩʫʞʜʝʥʠʷ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʚʳʚʦʜʦʚ ʧʨʠ ʨʘʟʙʦʨʝ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʤʘʪʠʢʠ, ʫʜʝʨʞʘʥʠʷ ʬʦʢʫʩʘ ʧʦ ʟʘʜʘʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ, ʚʦʚʣʝʯʝ-

ʥʠʷ ʚ ʧʨʦʮʝʩʩ ʦʙʩʫʞʜʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ;  

4) ʦʥʣʘʡʥ-ʤʦʜʝʣʠʨʦʚʘʥʠʝ - ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʦʡ ʯʘʩʪʠ 
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ʟʘʥʷʪʠʷ ʠ ʨʘʟʙʦʨ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʘʜʘʥʠʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ï ʨʘʟʙʦʨ ʢʝʡʩʘ ʧʦ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʘʤʢʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝ-

ʨʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʮʝʣʴʶ ʟʘ-

ʢʣʶʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʚʳʚʦʜʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ [3].  

ʋʞʝ ʩʝʡʯʘʩ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʫʩʧʝʭʘ ʥʘ 

ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʚ ʙʫʜʫʱʝʤ, ʣʶʜʷʤ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʘʚʠʣʴʥʦʝ ʮʠʬʨʦʚʦʝ ʦʙʨʘʟʦʚʘ-

ʥʠʝ. ɹʫʜʴ ʪʦ ʚ ʰʢʦʣʝ, ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʢʦʣʣʝʜʞʝ ʠʣʠ ʥʘ ʨʘʙʦʪʝ - ʧʨʦʠʩʭʦʜʷʱʘʷ 

ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʜʝʣʘʝʪ ʀʊ-ʥʘʚʳʢʠ ʩ ʢʘʞʜʳʤ ʜʥʝʤ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʳʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʧʝʨʝʦʮʝʥʠʪʴ, ʪʘʢ ʢʘʢ 

ʦʥʦ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʩʚʝʪʣʦʛʦ ʠ ʫʩʧʝʰʥʦʛʦ ʙʫʜʫʱʝʛʦ. ɺʩʝ ʜʝʪʠ ʟʘʩʣʫʞʠʚʘʶʪ ʧʦ-

ʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʣʫʯʰʠʡ ʩʧʦʩʦʙ ʜʣʷ ʥʠʭ ʨʝʘʣʠ-

ʟʦʚʘʪʴ ʩʚʦʡ ʠʩʪʠʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʎʝʣʴ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ð ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʝ-

ʪʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʴʩʷ ʠ ʨʘʟʚʠʚʘʪʴʩʷ, ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ ʚʳʨʘʩʪʠ ʠ ʩʪʘʪʴ ʥʝʦʪʲ-

ʝʤʣʝʤʦʡ ʠ ʟʜʦʨʦʚʦʡ ʯʘʩʪʴʶ ʩʚʦʝʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʫʪʝʤ ʦʯʥʦʛʦ ʠʣʠ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʥʘʰʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʦ, ʢʘʢ 

ʤʳ ʫʯʠʤʩʷ ʠ ʧʨʝʧʦʜʘʝʤ, ʜʦʣʞʥʳ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʢ ʵʧʦʭʝ ʮʠʬʨʦʚʠʟʘʮʠʠ. ʕʪʦ 

ʚʝʨʥʦ ʜʣʷ ʚʩʝʭ ʫʨʦʚʥʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ï ʦʪ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʜʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʫʯʨʝʞʜʝʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ. ʏʪʦʙʳ ʮʠʬʨʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʘʣʦ ʨʝʘʣʴʥʦʩʪʴʶ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʫʯʠʪʝʣʝʡ. ʎʠʬʨʦʚʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʙʫʝʪ ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʫʯʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʤʝʜʠʘ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ 

ʦʙʫʯʘʶʱʠʤʩʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʮʠʬʨʦ-

ʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʮʝʣʴ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʧʨʝʞʥʝʡ: ʦʥʦ ʜʦʣʞʥʦ ʜʘʚʘʪʴ ʣʶ-

ʜʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʚʘʪʴʩʷ ʢʘʢ ʣʠʯʥʦʩʪʠ ʠ ʧʦʟʚʦʣʷʪʴ ʠʤ ʦʪʚʝʪʩʪʚʝʥʥʦ ʫʯʘʩʪ-

ʚʦʚʘʪʴ ʚ ʩʦʮʠʘʣʴʥʦʡ, ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ. 
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ʋɼʂ 376 

 

ʀʅʂʃʖɿʀɺʅʆɽ ʆɹʈɸɿʆɺɸʅʀɽ ʂɸʂ ʂʆʃʃɽʂʊʀɺʅɸʗ  

ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʔ 

 

ʌʝʜʦʨʦʚʘ ɸʣʸʥʘ ɺʘʣʝʨʴʝʚʥʘ 

ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʇʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛʦʨʦʜ ʇʩʢʦʚ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʪʝʤʝ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʪʨʘ-

ʥʘʭ ʖʅɽʉʂʆ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʮʝʣʠ, ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʚʘʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ 

ʫʯʘʱʠʭʩʷ ʩ ʦʩʦʙʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʢʣʶʟʠʚʥʦʩʪʴ, ʠʥʢʣʶʟʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʙʦʩʥʦʚʘʥʠʷ 

ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

Annotation. The article is devoted to the topic of inclusive education in the 

UNESCO countries. The goals, justification and evaluation of students with educa-

tional achievements are considered. 

Key words: inclusiveness, inclusive education, grounds for inclusive education. 

ɹʦʣʝʝ ʜʝʩʷʪʠ ʣʝʪ ʥʘʟʘʜ ʚ ɾʝʥʝʚʝ ʩʦʩʪʦʷʣʘʩʴ 48-ʷ ʩʝʩʩʠʷ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʥʘ ʪʝʤʫ çʀʥʢʣʶʟʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʧʫʪʴ ʚ ʙʫʜʫ-

ʱʝʝè. ʆʥʘ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʙʶʨʦ ʧʨʦʩʚʝʱʝʥʠʷ (ʄɹʇ) ʖʅɽ-

ʉʂʆ ʠ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʩʧʦʩʦʙʘʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʪʥʷʤ ʤʠʣʣʠʦ-

ʥʦʚ ʣʶʜʝʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʶʪ ʜʦʩʪʫʧʘ ʢ ʚʦʟʤʦʞʥʦ-

ʩʪʷʤ ʦʙʫʯʝʥʠʷ. ɼʦʣʛʦʩʨʦʯʥʘʷ ʮʝʣʴ ʩʦʩʪʦʷʣʘ ʚ ʦʢʘʟʘʥʠʠ ʧʦʜʜʝʨʞʢʠ ʛʦʩʫʜʘʨʩʪʚʘʤ 

- ʯʣʝʥʘʤ ʖʅɽʉʂʆ ʚ ʩʦʟʜʘʥʠʠ ʩʦʮʠʘʣʴʥʳʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʢʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʦʝʛʦ ʧʨʘʚʘ ʥʘ ʜʦʩʪʫʧ, ʘʢʪʠʚʥʦʝ ʫʯʘ-

ʩʪʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʦʙʫʯʝʥʠʝ [1]. 

ɺ ʭʦʜʝ ʢʦʥʬʝʨʝʥʮʠʠ ʤʠʥʠʩʪʨʳ, ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʯʠʥʦʚʥʠʢʠ ʠ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʠ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʙʩʫʜʠʣʠ ʚʘʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ 
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ʢʦʥʮʝʧʮʠʠ ʠʥʢʣʶʟʠʚʥʦʩʪʠ, ʯʪʦʙʳ ʦʭʚʘʪʠʪʴ ʚʩʝʭ ʜʝʪʝʡ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʷ, ʯʪʦ ʢʘʞʜʳʡ ʫʯʘʱʠʡʩʷ ʠʤʝʝʪ ʨʘʚʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ 

ʙʦʣʴʰʘʷ ʷʩʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʠʜʝʠ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʖʅɽʉʂʆ, ʠʥʢʣʶʟʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ çʧʨʦʮʝʩʩ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʩʝʭ ʫʯʘʱʠʭʩʷ ʧʫʪʝʤ ʨʘʩʰʠʨʝ-

ʥʠʷ ʫʯʘʩʪʠʷ ʚ ʦʙʫʯʝʥʠʠ, ʢʫʣʴʪʫʨʝ ʠ ʩʦʦʙʱʝʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʷ ʠʟʦʣʷʮʠʠ 

ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʥʝ ʝʛʦ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʤʝʥʝʥʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʚ 

ʩʦʜʝʨʞʘʥʠʠ, ʧʦʜʭʦʜʘʭ, ʩʪʨʫʢʪʫʨʘʭ ʠ ʩʪʨʘʪʝʛʠʷʭ ʩ ʦʙʱʠʤ ʚʠʜʝʥʠʝʤ, ʦʭʚʘʪʳʚʘʶ-

ʱʠʤ ʚʩʝʭ ʜʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʦʟʨʘʩʪʘ, ʠ ʫʙʝʞʜʝʥʠʝʤ ʚ ʪʦʤ, ʯʪʦ ʦʙʳʯʥʘʷ 

ʩʠʩʪʝʤʘ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʚʩʝʭ ʜʝʪʝʡè. 

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʠʥʢʣʶʟʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʪʩʷ ʢʘʢ ʧʦʜʭʦʜ ʢ ʦʙʩʣʫʞʠʚʘʥʠʶ ʜʝʪʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚ ʦʙ-

ʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʆʜʥʘʢʦ, ʩʣʝʜʫʷ ʧʨʠʤʝʨʫ ʢʦʥʬʝʨʝʥʮʠʠ, ʦʥ ʚʩʝ 

ʯʘʱʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʢʘʢ ʧʨʠʥʮʠʧ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨ-

ʞʠʚʘʝʪ ʠ ʧʨʠʚʝʪʩʪʚʫʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʨʝʜʠ ʚʩʝʭ ʫʯʘʱʠʭʩʷ [4].  

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʮʝʣʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʦʪʯʫʞʜʝʥʠʝ, ʢʦʪʦ-

ʨʦʝ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʦʪʥʦʰʝʥʠʷ ʠ ʨʝʘʢʮʠʠ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʳ, ʩʦʮʠʘʣʴ-

ʥʦʛʦ ʢʣʘʩʩʘ, ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʨʝʣʠʛʠʠ, ʧʦʣʘ, ʩʝʢʩʫʘʣʴʥʦʡ ʦʨʠʝʥʪʘ-

ʮʠʠ, ʩʪʘʪʫʩʘ ʤʠʛʨʘʥʪʘ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʂʘʢ ʪʘʢʦʚʘʷ, ʦʥʘ ʠʩʭʦʜʠʪ ʠʟ ʫʙʝʞʜʝʥʠʷ, 

ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʘʚʦʤ ʯʝʣʦʚʝʢʘ ʠ ʦʩʥʦʚʦʡ ʜʣʷ ʙʦʣʝʝ ʩʧʨʘ-

ʚʝʜʣʠʚʦʛʦ ʦʙʱʝʩʪʚʘ ð ʦʪʩʶʜʘ ʜʝʣʘʝʪʩʷ ʘʢʮʝʥʪ ʥʘ ʨʘʚʝʥʩʪʚʝ, ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫ-

ʤʝʚʘʝʪ ʟʘʙʦʪʫ ʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ. 

ʋʯʝʥʳʝ ʩʦ ʚʩʝʛʦ ʤʠʨʘ ʠʩʩʣʝʜʫʶʪ ʧʨʦʛʨʝʩʩ ʚ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʝʢʩʪʘʭ. ɹʦʣʝʝ ʢʦʥʢʨʝʪʥʦ, ʦʥʠ ʘʥʘʣʠʟʠʨʫʶʪ ʵʪʦʪ ʦʧʳʪ ʚ ʩʚʷʟʠ ʩ 

ʪʨʝʤʷ ʦʙʦʩʥʦʚʘʥʠʷʤʠ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʟʣʦʞʝʥʥʳʤʠ ʚ ʥʝʜʘʚʥʦ ʦʧʫʙ-

ʣʠʢʦʚʘʥʥʦʤ ʜʦʢʣʘʜʝ ʖʅɽʉʂʆ çʅʘ ʧʫʪʠ ʢ ʠʥʢʣʶʟʠʚʥʦʩʪʠ ʠ ʨʘʚʝʥʩʪʚʫ ʚ ʦʙʨʘʟʦ-

ʚʘʥʠʠ: ʩʦʩʪʦʷʥʠʝ, ʪʝʥʜʝʥʮʠʠ ʠ ʧʨʦʙʣʝʤʳè: 

ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ (ʪʨʝʙʦʚʘʥʠʝ ʢ ʰʢʦʣʘʤ ʦʙʫʯʘʪʴ ʚʩʝʭ ʜʝʪʝʡ 

ʚʤʝʩʪʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʝ 
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ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʥʦʩʷʱʠʝ ʧʦʣʴʟʫ ʚʩʝʤ ʜʝʪʷʤ); 

ï ʩʦʮʠʘʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ (ʠʥʢʣʶʟʠʚʥʳʝ ʰʢʦʣʳ ʧʨʠʟʚʘʥʳ ʠʟʤʝʥʠʪʴ ʦʪ-

ʥʦʰʝʥʠʝ ʢ ʨʘʟʣʠʯʠʷʤ ʧʫʪʝʤ ʩʦʚʤʝʩʪʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚʩʝʭ ʜʝʪʝʡ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʦʩʥʦʚʫ ʜʣʷ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʠ ʥʝʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ); 

ï ʢɻʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ (ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʜʝʰʝʚʣʝ ʩʦʟʜʘʚʘʪʴ ʠ ʩʦ-

ʜʝʨʞʘʪʴ ʰʢʦʣʳ, ʚ ʢʦʪʦʨʳʭ ʚʩʝ ʜʝʪʠ ʦʙʫʯʘʶʪʩʷ ʚʤʝʩʪʝ, ʯʝʤ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʫʶ 

ʩʠʩʪʝʤʫ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ) [2]. 

ɽʚʨʦʧʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʫʪʠ ʢ ʚʥʝʜʨʝʥʠʶ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 

ʧʨʘʢʪʠʢʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʫʯʝʥʠʝ ʫʯʘʱʠʭʩʷ ʩ ʦʩʦʙʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʦ-

ʪʨʝʙʥʦʩʪʷʤʠ ʘʢʪʫʘʣʴʥʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʫʯʠʪʝʣʝʡ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ 

ʜʣʷ ʫʯʠʪʝʣʝʡ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʄʳ ʧʦʥʠʤʘʝʤ ʢʦʥʮʝʧʮʠʶ ʠʥʢʣʶʟʠʠ ʢʘʢ ʠʥ-

ʪʝʛʨʘʮʠʶ ʠ ʫʯʘʩʪʠʝ ʫʯʘʱʠʭʩʷ ʩ ʦʩʦʙʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʙʝʟ 

ʥʠʭ ʚ ʩʦʦʙʱʝʩʪʚʝ ʫʯʘʱʠʭʩʷ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʩʜʝʣʘʪʴ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʙʫʯʝ-

ʥʠʷ ʚ ʢʣʘʩʩʝ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʙʣʘʛʦʧʦʣʫʯʠʶ, ʩʦʮʠʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ ʧʦʟʠ-

ʪʠʚʥʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʩʘʤʦʦʮʝʥʢʝ ʚʩʝʭ ʫʯʘʱʠʭʩʷ. ʉ ʦʯʝʥʴ ʨʘʟʥʦʨʦʜʥʳʤʠ ʛʨʫʧ-

ʧʘʤʠ ʫʯʘʱʠʭʩʷ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ, ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ) ʥʝʦʙʭʦʜʠʤʳ ʢʦʥʮʝʧʮʠʠ ʦʙʫʯʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʝ ʵʪʫ ʨʘʟʥʦʨʦʜ-

ʥʦʩʪʴ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʦʨʦʜʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʢʘʢ 

ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ, - ɻ ʪʦ ʤʝʪʦʜʳ ʚʟʘʠʤʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʝ 

ʢʘʢ ʩʦʚʤʝʩʪʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʦʛʜʘ ʦʙʫʯʘʶʱʠʝʩʷ ʨʘʙʦʪʘʶʪ ʚʤʝʩʪʝ ʚ ʥʝʙʦʣʴʰʠʭ ʨʘʟ-

ʥʦʨʦʜʥʳʭ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʧʦʣʘ ʠ ʪ.ʜ.) ʛʨʫʧʧʘʭ ʠʟ ʯʝʪʳʨʝʭ-ʰʝʩʪʠ 

ʯʝʣʦʚʝʢ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʜʨʫʛ ʜʨʫʛʫ ʦʩʚʦʠʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ. ɺ ʨʘʤʢʘʭ ʵʪʠʭ ʤʝ-

ʪʦʜʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠ-

ʪʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫ ʫʯʘʱʠʭʩʷ [3]. 

ʉʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ, ʤʝʰʘʶʱʠʝ ʥʘʤ ʨʝʘʣʠʟʦʚʘʪʴ ʵʪʠ ʤʝ-

ʪʦʜʳ: 

ï ʨʘʟʣʠʯʥʳʝ ʪʦʣʢʦʚʘʥʠʷ ʩʣʦʚʘ çʚʢʣʶʯʝʥʠʝè; 

ï ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʫʯʠʪʝʣʝʡ; 

ï ʦʪʩʫʪʩʪʚʠʝ ʜʘʥʥʳʭ ʦ ʣʠʮʘʭ, ʠʩʢʣʶʯʝʥʥʳʭ ʠʟ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ; 
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ï ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ; 

ï ʩʦʭʨʘʥʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʰʢʦʣ; 

ï ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʠʪʠʯʝʩʢʦʡ ʚʦʣʠ ʠ ʧʦʜʜʝʨʞʢʠ ʩʦʦʙʱʝʩʪʚʘ; 

ï ʥʝʮʝʣʝʚʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ; 

ï ʥʝʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ; 

ï ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʥʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʟʘʢʦʥʳ. 

ʀʩʢʣʶʯʝʥʠʝ ʠʟ ʦʙʨʘʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ ʚ ʨʘʟʥʳʭ ʬʦʨʤʘʭ 

ʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ. ʆʪʜʝʣʴʥʳʝ ʣʠʮʘ ʠʣʠ ʛʨʫʧʧʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʢʣʶʯʝʥʳ ʧʦ ʧʨʠ-

ʯʠʥʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʨʘʩʦʡ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ, ʵʪʥʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ, ʢʫʣʴʪʫʨʦʡ, ʨʝʣʠʛʠʝʡ, ʧʦʣʦʤ, ʬʠʟʠʯʝʩʢʠʤʠ ʠʣʠ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ. ʅʦ ʥʝʢʦʪʦʨʳʝ ʫʯʘʱʠʝʩʷ ʠʩʢʣʶʯʝʥʳ ʠʟ ʩʘʤʦʡ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ: ʦʥʠ ʤʦʛʫʪ ʙʨʦʩʠʪʴ ʫʯʝʙʫ ʠʣʠ ʦʢʘʟʘʪʴʩʷ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʝ ʜʘʝʪ 

ʠʤ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʦʪʚʝʪʘ ʥʘ ʠʭ ʦʩʥʦʚʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʠ, ʠ ʧʦ-

ʵʪʦʤʫ ʦʥʠ ʥʝ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʟʥʘʥʠʷʤ, ʥʘʚʳʢʘʤ ʠ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʠʤ ʜʣʷ ʫʩʧʝʰʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʚ ʦʙʱʝʩʪʚʦ. ʇʦʵʪʦʤʫ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʚʩʝ ʬʦʨʤʳ ʠʩʢʣʶʯʝʥʠʷ ʢʘʢ ʠʟ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʚ ʨʘʤʢʘʭ 

ʦʙʨʘʟʦʚʘʥʠʷ [2]. 

ɺ ʠʥʢʣʶʟʠʚʥʳʭ ʢʣʘʩʩʘʭ ʫʯʠʪʝʣʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʦʛʨʦʤʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦ-

ʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ. ʕʪʦ ʧʨʝʜʲʷʚʣʷʝʪ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʯʠʪʝʣʷʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʩʪʘʥʦʚʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ ʠ ʦʢʘʟʘʥʠʷ ʧʦʜʜʝʨʞʢʠ ʚʩʝʤ ʫʯʘʱʠʤʩʷ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʟʘʜʘʯʘʤ 

ʫʧʨʘʚʣʝʥʠʷ ʢʣʘʩʩʦʤ ʠ ʥʘʣʠʯʠʷ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ (ʥʘʧʨʠʤʝʨ, ʚʨʝʤʝʥʠ ʠ ʤʘ-

ʪʝʨʠʘʣʦʚ) [1]. 

ʕʪʦ ʥʘʧʦʤʠʥʘʝʪ ʥʘʤ ʦ ʪʦʤ, ʯʪʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʘʨʛʫʤʝʥʪʳ ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʜʚʠʥʫʪʳ ʚ ʧʦʣʴʟʫ ʦʙʨʘʪʥʦʛʦ, ʫ ʥʘʩ ʝʩʪʴ ʤʦʨʘʣʴʥʳʡ ʠʤʧʝʨʘʪʠʚ ʦʙʝʩʧʝ-

ʯʠʪʴ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʨʝʙʝʥʦʢ ʠʤʝʣ ʧʨʘʚʦ ʥʘ ʥʘʜʣʝʞʘʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɼʘʚʳʜʦʚ ɺ.ɺ. ʇʨʦʙʣʝʤʳ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʦʙʫʯʝʥʠʷ. - ʄ., 2006.  
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2. ʀʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʠ ʠʥʢʣʶʟʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝ-

ʥʠʠ. ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʦʧʳʪ [ʊʝʢʩʪ] / ʘʚʪ.-ʩʦʩʪ. ɸ. ɸ. ʅʘʫʤʦʚ., ɺ. ʈ. ʉʦʢʦʣʦʚʘ, ɸ. 

ʅ. ʉʝʜʝʛʦʚʘ. ï ɺʦʣʛʦʛʨʘʜ: ʋʯʠʪʝʣʴ, 2012. ï 147 ʩ. 

3. ʅʘʨʟʫʣʘʝʚ ʉ. ɹ. ʀʥʢʣʶʟʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʧʨʦʙʣʝʤʳ, ʦʧʳʪ, ʧʝʨʩʧʝʢ-

ʪʠʚʳ / ʉ. ɹ. ʅʘʨʟʫʣʘʝʚ, ʊ. ɹ. ɼʘʥʠʣʦʚʘ, ʃ. ɸ. ʐʫʢʣʦʚʘ. - (ʂʦʨʨʝʢʮʠʦʥʥʘʷ ʧʝʜʘʛʦ-

ʛʠʢʘ, ʩʦʮʠʘʣʴʥʘʷ ʧʩʠʭʦʣʦʛʠʷ) // ʉʠʙʠʨʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. - 2010. - ˉ 

4. -ʉ. 242-248. 

4. ʉʘʜʳʢʦʚʘ ɸ.ɸ. ʇʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʢʣʶʟʠʚʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ / ɸ.ɸ. ʉʘʜʳʢʦʚʘ, ʋ.ɸ. ɸʙʜʫʢʘʨʠʤʦʚʘ // ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ. - 2020. - ˉ 2-2 (25). - ʉ. 102-105. 
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ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 
____________________________________________________________________ 

 

ʋɼʂ 330 

 

ʈʆʃʔ ʀʅɺɽʉʊʀʎʀʁ ɺ ʏɽʃʆɺɽʏɽʉʂʀʁ ʂɸʇʀʊɸʃ 

 

ʂʫʟʥʝʮʦʚʘ ɽʢʘʪʝʨʠʥʘ ʉʝʨʛʝʝʚʥʘ 

ʩʪʫʜʝʥʪʢʘ ɹʘʨʘʥʦʚʠʯʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʦʨʜʝʡʯʠʢ ʉʥʝʞʘʥʘ ɺʠʢʪʦʨʦʚʥʘ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʤʘʛʠʩʪʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, 

ɹʘʨʘʥʦʚʠʯʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ɹʘʨʘʥʦʚʠʯʠ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʨʘʩʢʨʳʚʘʝʪ ʧʦʥʷʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʪʨʫ-

ʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʠʥʮʠʧʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠ-

ʪʘʣʘ, ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʜʘʥʥʳʡ ʚʠʜ ʢʘʧʠʪʘʣʘ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ 

ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ, ʚ ʩʚʷʟʠ 

ʩ ʯʝʤ ʧʦʚʳʰʘʝʪʩʷ ʟʥʘʯʠʤʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ, ʠʥʚʝʩʪʠʮʠʠ, ʨʘʟʚʠʪʠʝ, ʵʢʦʥʦ-

ʤʠʢʘ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. 

ʊʝʥʜʝʥʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʢʘʞʜʘʷ ʩʪʨʘʥʘ ʩʪʨʝʤʠʪʩʷ 

ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʭʦʜ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʪʠʧʫ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠ-

ʪʠʷ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʟʚʦ-

ʣʷʝʪ ʜʦʙʠʪʴʩʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ. ɼʘʥʥʦʝ ʩʪʨʝʤʣʝʥʠʝ 

ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤ ʠʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦ-

ʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ [1, ʩ. 152]. 

ʇʦʩʢʦʣʴʢʫ ʨʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʟʘʥʷʣʠ ʜʦʤʠʥʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʘʣ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʠ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦ-

ʩʪʝʡ. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʥʘ ʧʦʚʳʰʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʢʘʧʠʪʘʣʘ ʧʦʚʣʠʷʣʦ ʚʥʝʜʨʝ-

ʥʠʝ ʚʳʩʦʢʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʥʘʣʠʯʠʷ ʚ ʢʦʤʧʘʥʠʠ 

ʥʝ ʧʨʦʩʪʦ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʘ ʪʚʦʨʯʝʩʢʦʛʦ ʠ ʠʥʠʮʠʘʪʠʚʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʧʨʠʥʠʤʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ɼʘʥʥʳʡ ʪʠʧ ʨʘʙʦʪʥʠʢʦʚ 
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ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ ʨʘʟʚʠʚʘʪʴʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʢʨʝʘʪʠʚʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʥʦ-

ʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʝʡʩʷ ʢʦʥ-

ʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʛʦ ʟʥʘʯʠ-

ʤʦʛʦ ʨʝʩʫʨʩʘ ʢʘʢ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʧʦʚʳʰʘʝʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʢʦʤʧʘʥʠʠ, ʝʝ ʜʦʭʦʜʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʨʘʟʥʠʮʫ ʚ ʧʦʥʷʪʠʷʭ çʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳè ʠ çʯʝʣʦʚʝ-

ʯʝʩʢʠʡ ʢʘʧʠʪʘʣè. ʇʦʥʷʪʠʝ çʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣè ʰʠʨʝ ʧʦʥʷʪʠʷ çʪʨʫʜʦʚʳʝ ʨʝ-

ʩʫʨʩʳè, ʧʦʩʢʦʣʴʢʫ ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ ï ʵʪʦ ʩʧʝʮʠʘʣʠʩʪʳ, ʨʫʢʦʚʦʜʠʪʝʣʠ ʠ ʜʨʫʛʠʝ 

ʨʘʙʦʪʥʠʢʠ ʚ ʪʨʫʜʦʩʧʦʩʦʙʥʦʤ ʚʦʟʨʘʩʪʝ, ʠʤʝʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦ-

ʚʘʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʫ ʩʦʪʨʫʜʥʠ-

ʢʦʚ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʥʦ ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʘʯʝʩʪʚ, ʥʘʚʳ-

ʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʢʦʤʧʘʥʠʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʙʝʣʦʨʫʩʩʢʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʘʢʪʠʚʥʦ ʚʩʪʨʝʯʘʝʪʩʷ 

ʧʦʥʷʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. ʅʘ ʦʩʥʦʚʝ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʥʠʷ, 

ʫʤʩʪʚʝʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ, ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʧʨʘʢʪʠ-

ʯʝʩʢʦʛʦ ʦʧʳʪʘ ʠ ʧʦʟʚʦʣʷʶʱʠʝ ʝʤʫ ʧʨʦʠʟʚʦʜʠʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʠ 

ʫʩʣʫʛʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ. 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʢʘʢ ʢʦʤʧʣʝʢʩ ʨʘʟʣʠʯʥʳʭ ʘʢʪʠʚʦʚ ʣʶʜʝʡ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʧʷʪʠ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʘʢʪʠʚʘ: 

1) ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʘʢʪʠʚ: ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʢʦʪʦ-

ʨʳʝ ʯʝʣʦʚʝʢ ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

2) ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʢʪʠʚ: ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʥʘʚʳʢʦʚ ʧʨʠ-

ʤʝʥʝʥʠʷ ʵʪʠʭ ʟʥʘʥʠʡ, ʧʨʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʝʡʩʪʚʠʷʭ ʚ ʧʨʘʢ-

ʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʢʪʠʚ ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʝʙʷ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʫ-ʭʘʫ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʠʥʜʠʚʠʜʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʙʝʛʘʪʴ 

ʢ ʤʝʪʦʜʘʤ ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ, ʠʥʜʫʢʮʠʠ, ʜʝʜʫʢʮʠʠ, ʘʙʩʪʨʘʢʮʠʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ 

ʤʥʦʛʦʤ ʜʨʫʛʦʤ; 

3) ʪʨʫʜʦʚʦʡ ʘʢʪʠʚ: ʦʙʲʝʜʠʥʷʝʪ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʢʦʪʦʨʳʝ 
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ʦʧʨʝʜʝʣʷʶʪ ʢʚʘʣʠʬʠʢʘʮʠʶ ʠ ʤʘʩʪʝʨʩʪʚʦ ʯʝʣʦʚʝʢʘ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʵʬʬʝʢʪʠʚʥʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠ-

ʪʠʝ ʪʨʫʜʦʚʦʛʦ ʘʢʪʠʚʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʭʦʜʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʯʝʣʦʚʝʢʦʤ ʦʧʳʪʘ ʚ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

4) ʢʫʣʴʪʫʨʥʳʡ ʘʢʪʠʚ: ʚʢʣʶʯʘʝʪ ʤʦʪʠʚʳ ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʩʪʝʧʝʥʴ ʧʨʠ-

ʥʷʪʠʷ ʠʤ ʩʦʮʠʘʣʴʥʳʭ ʥʦʨʤ, ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʠʨʳ, ʵʪʠʯʝʩʢʠʝ ʪʨʘʜʠʮʠʠ, ʢʦʤʤʫ-

ʥʠʢʘʮʠʦʥʥʳʝ ʥʘʚʳʢʠ ʠ ʧʨʘʚʠʣʘ ʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʩʦʮʠʘʣʴʥʦʡ, ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʯʝʣʦʚʝʢ; 

5) ʘʢʪʠʚ ʟʜʦʨʦʚʴʷ: ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʢʦʥʢʨʝʪʥʦʡ ʣʠʯʥʦʩʪʠ, ʩʝʤʴʠ, 

ʛʨʫʧʧʳ ʣʠʮ, ʥʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʮʠʠ ʠʣʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʮʝʣʦʤ. ʕʪʦ ʬʠʟʠ-

ʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʟʘʥʷʪʠʶ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ [2, ʩ. 54ï55]. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ 

ʇʨʠʤʝʯʘʥʠʝ. ʀʩʪʦʯʥʠʢ: ʩʦʙʩʪʚʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ [3, ʩ. 12] 
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ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʨʘʟʚʠʪʠʷ ʵʢʦ-

ʥʦʤʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ, ʷʚʣʷʶʪʩʷ ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʥʘʧʨʘʚʣʝ-

ʥʠʝ. ɺʘʞʥʦʡ ʪʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʚʣʦʞʝʥʠʡ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ, ʧʦ-

ʩʢʦʣʴʢʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʠʥʪʝʣʣʝʢʪʘ, ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʩʪʘʚʣʷʝʪ ʬʫʥʜʘ-

ʤʝʥʪʘʣʴʥʫʶ ʦʩʥʦʚʫ ʠʥʥʦʚʘʮʠʡ, ʘ ʟʥʘʯʠʪ, ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. ʈʘʩʩʤʦʪʨʠʤ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʡ ʤʝʨʦʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʚʳʩʪʫʧʘʶʪ ʜʝʤʦʛʨʘʬʠʯʝ-

ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʪʦ ʝʩʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʘʰʝʡ 

ʩʪʨʘʥʳ, ʪʦ ʥʘ 2021-2025 ʛʦʜʳ ʨʘʟʨʘʙʦʪʘʥʘ ʇʨʦʛʨʘʤʤʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʚ ʢʦʪʦʨʦʡ ʫʢʘʟʘʥʦ, ʯʪʦ ʟʘʜʘʯʘʤʠ ʜʝʤʦʛʨʘ-

ʬʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʶʪʩʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʟʜʘʥʠʝ 

ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʝʝ ʨʦʩʪʘ. ɹʫʜʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʧʦʩʦʙʠʡ, ʨʘʩʰʠʨʝʥ ʧʨʦʝʢʪ ʩʝʤʝʡʥʦʛʦ ʢʘʧʠʪʘʣʘ. ʆʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥ-

ʪʦʤ ʩʣʫʞʠʪ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʢʦʤʬʦʨʪʥʦʛʦ ʞʠʣʴʷ [4]. ʈʘʙʦʪʫ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʣʦʞʝʥʠʝ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʩ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʩ ʢʘʯʝʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

1) ʨʘʩʭʦʜʳ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ: ʦʙʱʝʝ, ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʦ-

ʚʳʰʘʝʪ ʟʘʧʘʩ ʟʥʘʥʠʡ ʯʝʣʦʚʝʢʘ; ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʬʦʨʤʠʨʫʝʪ ʚʳʩʦ-

ʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʪʨʫʜ; ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʪʦ ʝʩʪʴ ʨʘʩʭʦʜʳ ʥʘ 

ʦʙʫʯʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ; 

2) ʨʘʩʭʦʜʳ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ: ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʠʟ ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʦʬʠ-

ʣʘʢʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ, ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʜʠʝʪʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ, ʫʣʫʯ-

ʰʝʥʠʝ ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ. ɼʘʥʥʳʝ ʨʘʩʭʦʜʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʢʨʘʱʝʥʠʶ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʠ ʩʤʝʨʪʥʦʩʪʠ, ʧʨʦʜʣʝʥʠʶ ʪʨʫʜʦʩʧʦʩʦʙʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʘ ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʚʨʝʤʝʥʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ; 

3) ʨʘʩʭʦʜʳ ʥʘ ʤʦʙʠʣʴʥʦʩʪʴ: ʨʘʙʦʪʥʠʢʠ ʤʠʛʨʠʨʫʶʪ ʠʟ ʤʝʩʪ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʚ ʤʝʩʪʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ 
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ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʠʩʪʦʯʥʠʢʦʤ 

ʜʦʭʦʜʘ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʪʨʫʜʫ, ʥʦ ʪʘʢʞʝ ʚʨʦʞʜʝʥʥʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ, ʭʦʨʦʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʟʥʘʥʠʷʤʠ, ʥʘʚʳʢʘʤʠ, ʦʧʳʪʦʤ, ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʠ ʤʥʦʛʠʤ ʜʨʫʛʠʤ. ʂʘʞʜʦʡ ʩʪʨʘʥʝ ʥʝʦʙʭʦʜʠʤʘ ʧʨʦʜʫʤʘʥ-

ʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʢʘʢ ʩ ʢʘʯʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʩ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʥʥʦ ʦʪ ʥʝʛʦ ʟʘ-

ʚʠʩʠʪ ʙʣʘʛʦʧʦʣʫʯʠʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʋʏɽʊɸ ʆʉʅʆɺʅʓʍ ʉʈɽɼʉʊɺ  

ɺ ʉʆʆʊɺɽʊʉʊɺʀʀ ʉ ʄʉʌʆ 

 

ʄʘʡʩʶʢ ɼʘʨʴʷ ɼʤʠʪʨʠʝʚʥʘ 

ʍʣʝʙʦʚʠʯ ɸʣʝʩʷ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʉʪʫʜʝʥʪʳ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʅʝʜʘʰʢʦʚʩʢʘʷ ʅʠʥʘ ʉʝʨʛʝʝʚʥʘ, 

ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 

ʋʆ çɹʘʨʘʥʦʚʠʯʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, ʛʦʨʦʜ ɹʘʨʘʥʦʚʠʯʠ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʟʣʠʯʠʡ ʚ ʢʨʠʪʝʨʠʷʭ ʧʨʠ-

ʟʥʘʥʠʷ, ʚ ʩʦʩʪʘʚʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ (ʬʘʢʪʠʯʝʩʢʦʡ) ʩʪʦʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ 

ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ ʧʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʠ ʧʦ ʤʝʞʜʫ-

ʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ (ʄʉʌʆ), ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝ-

ʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʥʝʩʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʫʯʝʪʘ ʦʩʥʦʚ-

ʥʳʭ ʩʨʝʜʩʪʚ. 

Abstract: The article describes the differences in the recognition criteria, as part 

of the initial (actual) cost of fixed assets in accounting under the legislation of the 

Republic of Belarus and international Financial Reporting Standards (IFRS), based 

on the conducted research, proposals have been made to improve the accounting of 

fixed assets. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʨʠʟʥʘʥʠʝ ʚ ʫʯʝʪʝ, ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ 

ʩʪʦʠʤʦʩʪʴ, ʫʯʸʪ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʸʪʥʦʩʪʠ. 

Keywords: fixed assets, recognition in accounting, initial cost, accounting, in-

ternational financial reporting standards. 

ɺʚʝʜʝʥʠʝ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢʠ 
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ɹʝʣʘʨʫʩʴ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʤʫ ʨʦʩʪʫ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʚ 

ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ʆʛʨʦʤʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʠʤʝʝʪ ʩʦʩʪʦʷʥʠʝ ʠ ʫʨʦʚʝʥʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦ-

ʜʫʢʮʠʠ ʪʘʢ, ʢʘʢ ʠʤʝʥʥʦ ʦʥʠ ʚ ʩʚʦʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦï

ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ ʠ ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʤʦʱʥʦʩʪʴ ʩʫʙʲʝʢʪʘ ʭʦʟʷʡ-

ʩʪʚʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʘʩʧʝʢ-

ʪʦʚ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʳ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʋʯʸʪ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʟʘʥʠʤʘʝʪ ʦʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦ-

ʟʠʮʠʡ ʢʘʢ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ, ʪʘʢ ʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʬʠʥʘʥʩʦʚʦʡ ʦʪ-

ʯʝʪʥʦʩʪʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʫʯʸʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʄʉʌʆ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʸʪʥʦʩʪʠ (ʄʉʌʆ) ʦʩʥʦʚʥʳʤ 

ʩʪʘʥʜʘʨʪʦʤ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʧʦʨʷʜʦʢ ʫʯʸʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʄʉʌʆ 16 

çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʩʪʘʥʜʘʨʪʳ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ: 17 çɸʨʝʥʜʘè, ʄʉʌʆ 23 çɿʘʪʨʘʪʳ ʧʦ ʟʘʡ-

ʤʘʤè, ʄʉʌʆ 36 çʆʙʝʩʮʝʥʝʥʠʝ ʘʢʪʠʚʦʚè [1]. 

ʉʫʱʝʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʧʨʠʟʥʘʥʠʷ ʘʢʪʠʚʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʩ-

ʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʬʠʥʘʥʩʦʚʦʡ ʦʪ-

ʯʝʪʥʦʩʪʠ (ʪʘʙʣʠʮʘ 1) [2]. 

ʊʘʙʣʠʮʘ 1 - ʂʨʠʪʝʨʠʠ ʧʨʠʟʥʘʥʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ  

 
 

ʂʨʠʪʝʨʠʠ ʧʨʠʟʥʘʥʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʠ ʧʦ 

ʄʉʌʆ 

 

ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʫʯʝʪʫ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ (ˉ 

26)  

ʄʉʌʆ 16 çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè 

ɸʢʪʠʚʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʨʘʙʦʪ, ʦʢʘʟʘʥʠʠ ʫʩʣʫʛ, ʜʣʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʥʫʞʜ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝ-

ʥʠʷ ʚʦ ʚʨʝʤʝʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ (ʚʨʝʤʝʥʥʦʝ 

ʚʣʘʜʝʥʠʝ ʠ ʧʦʣʴʟʦʚʘʥʠʝ), ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʩʣʫʯʘʝʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ 

ʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ð ʵʪʦ ʤʘʪʝʨʠʘʣʴʥʳʝ ʘʢ-

ʪʠʚʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʧʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ 

ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ, ʧʨʠ ʩʜʘʯʝ ʚ ʘʨʝʥʜʫ 

ʠʣʠ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʮʝʣʷʭ  

https://bii.by/tx.dll?d=327213&a=133#a133
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ʆʨʛʘʥʠʟʘʮʠʝʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʳʛʦʜ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢ-

ʪʠʚʦʚ 

ʇʨʠʟʥʘʝʪʩʷ ʚʝʨʦʷʪʥʳʤ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ-

ʣʫʯʠʪ ʩʚʷʟʘʥʥʳʝ ʩ ʜʘʥʥʳʤ ʦʙʲʝʢʪʦʤ ʙʫʜʫ-

ʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ 

ɸʢʪʠʚʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 

12 ʤʝʩʷʮʝʚ 

ɸʢʪʠʚʳ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ 

ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦʛʦ ʧʝʨʠʦʜʘ 

ʆʨʛʘʥʠʟʘʮʠʝʡ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʪʯʫʞʜʝ-

ʥʠʝ ʘʢʪʠʚʦʚ ʚ ʪʝʯʝʥʠʝ 12 ʤʝʩʷʮʝʚ ʩ ʜʘʪʳ ʧʨʠ-

ʦʙʨʝʪʝʥʠʷ 

ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʜʝʞʥʦ ʦʮʝʥʝʥʘ 

ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʘʢʪʠʚʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʝʥʘ 

 

 

ʉʦʛʣʘʩʥʦ ʄʉʌʆ 23 çɿʘʪʨʘʪʳ ʧʦ ʟʘʡʤʘʤè ʧ. 7 ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ ʢʘʧʠʪʘ-

ʣʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʧʦ ʟʘʡʤʘʤ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʫ ʘʢʪʠʚʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘ-

ʥʠʷʤ, ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʵʪʦʛʦ ʘʢʪʠʚʘ. ʉʦʛʣʘʩʥʦ ʀʥʩʪʨʫʢʮʠʠ ˉ 

26 ʧʨʦʮʝʥʪʳ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʢʨʝʜʠʪʦʤ (ʟʘʡʤʦʤ), ʥʘʯʠʩʣʝʥʥʳʝ: 

ï ʜʦ ʧʨʠʥʷʪʠʷ ʦʙʲʝʢʪʦʚ ʢ ʫʯʝʪʫ ʚ ʢʘʯʝʩʪʚʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʘʢʪʠʚʦʚ, ʬʦʨ-

ʤʠʨʫʶʪ ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ ʥʘ ʩʯʝʪʝ 08 çɺʣʦʞʝʥʠʷ ʚ ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʘʢʪʠʚʳè; 

ï ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʦʙʲʝʢʪʦʚ ʢ ʫʯʝʪʫ ð ʦʪʥʦʩʷʪʩʷ ʥʘ ʨʘʩʭʦʜʳ ʧʦ ʬʠʥʘʥʩʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʯʠʪʳʚʘʶʪʩʷ ʥʘ ʩʯʝʪʝ 91 çʇʨʦʯʠʝ ʜʦʭʦʜʳ ʠ ʨʘʩʭʦʜʳè. 

ʇʦʩʢʦʣʴʢʫ ʧʨʦʮʝʥʪʳ ʥʘʯʠʩʣʷʶʪʩʷ ʟʘ ʢʘʞʜʳʡ ʜʝʥʴ ʧʦʣʴʟʦʚʘʥʠʷ ʢʨʝʜʠʪʦʤ, 

ʪʦ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʥʘ ʜʘʪʫ ʧʨʠʥʷʪʠʷ ʦʙʲʝʢʪʘ ʢ ʫʯʝʪʫ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ 

ʩʣʝʜʫʝʪ ʠʩʯʠʩʣʠʪʴ ʩʫʤʤʫ ʧʨʦʮʝʥʪʦʚ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʢʨʝʜʠʪʦʤ ʧʦ ʵʪʦʪ ʜʝʥʴ ʠ 

ʚʢʣʶʯʠʪʴ ʠʭ ʚ ʩʪʦʠʤʦʩʪʴ ʵʪʦʛʦ ʦʙʲʝʢʪʘ [3]. 

ʉʦʛʣʘʩʥʦ ʄʉʌʆ, ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʫʯʠʪʳʚʘʶʪʩʷ ʥʝ ʧʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 

ʩʪʦʠʤʦʩʪʠ, ʘ ʧʦ ʩʧʨʘʚʝʜʣʠʚʦʡ ʩʪʦʠʤʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʚ ʭʦʜʝ ʠʭ ʧʝʨʝʦʮʝʥʢʠ. 

ʇʨʠ ʧʨʠʟʥʘʥʠʠ ʫʙʳʪʢʘ ʦʪ ʦʙʝʩʮʝʥʝʥʠʷ ʜʝʙʝʪʫʝʪʩʷ ʩʯʝʪ çʈʘʩʭʦʜʳ ʦʪʯʝʪʥʦʛʦ ʧʝ-

ʨʠʦʜʘè, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠʙʳʣʴ ʦʪʯʝʪʥʦʛʦ. ɽʩʣʠ ʨʘʥʝʝ ʜʘʥʥʳʡ 

ʦʙʲʝʢʪ ʜʦʦʮʝʥʠʚʘʣʩʷ ʠ ʧʦ ʥʝʤʫ ʙʳʣ ʩʦʟʜʘʥ ʨʝʟʝʨʚ ʧʝʨʝʦʮʝʥʢʠ, ʪʦ ʧʨʠ ʦʙʝʩʮʝʥʝ-

ʥʠʠ ʜʝʙʝʪʫʝʪʩʷ ʩʯʝʪ çʈʝʟʝʨʚ ʧʝʨʝʦʮʝʥʢʠè, ʧʨʠ ʵʪʦʤ ʜʘʥʥʘʷ ʟʘʧʠʩʴ ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʯʠʩʪʫʶ ʧʨʠʙʳʣʴ ʧʝʨʠʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʟʘʪʨʘʛʠʚʘʝʪ ʦʪʯʝʪ ʦ ʧʨʠʙʳʣʷʭ ʠ ʫʙʳʪʢʘʭ, 

ʘ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʮʠʝʡ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʘʧʠʪʘʣʘ, ʦʪʨʘʞʘʝʪʩʷ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʙʘ-

ʣʘʥʩʝ ʠ ʚ ʦʪʯʝʪʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʘʧʠʪʘʣʘ. 
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ʇʦʩʣʝ ʧʨʠʟʥʘʥʠʷ ʫʙʳʪʢʘ ʦʪ ʦʙʝʩʮʝʥʝʥʠʷ ʚʝʣʠʯʠʥʘ ʘʤʦʨʪʠʟʘʮʠʠ ʘʢʪʠʚʘ, ʦʪ-

ʥʦʩʠʤʘʷ ʠ ʨʘʩʭʦʜʳ, ʜʦʣʞʥʘ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʚ ʙʫʜʫʱʠʭ ʧʝʨʠʦʜʘʭ ʜʣʷ ʩʠʩʪʝʤʘ-

ʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʥʦʡ ʙʘʣʘʥʩʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʘʢʪʠʚʘ, ʟʘ ʚʳʯʝʪʦʤ 

ʝʛʦ ʣʠʢʚʠʜʘʮʠʦʥʥʦʡ ʩʪʦʠʤʦʩʪʠ (ʝʩʣʠ ʪʘʢʦʚʘ ʠʤʝʝʪʩʷ), ʥʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩ-

ʥʦʚʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʩʪʘʚʰʝʛʦʩʷ ʩʨʦʢʘ ʝʛʦ ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [4]. 

ʄʉʌʆ 17 çɸʨʝʥʜʘè ʧʨʠʤʝʥʷʝʪʩʷ ʢʦ ʚʩʝʤ ʜʦʛʦʚʦʨʘʤ ʘʨʝʥʜʳ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʝʜʧʨʠʷʪʠʝ ʧʝʨʝʜʘʝʪ ʘʨʝʥʜʘʪʦʨʫ ʚ ʦʙʤʝʥ ʥʘ ʦʧʣʘʪʫ, ʧʨʘʚʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢ-

ʪʠʚʘ ʚ ʪʝʯʝʥʠʝ ʦʛʦʚʦʨʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. 

ɺ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʄʉʌʆ, ʘʢʪʠʚʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘʭʦʜʷ-

ʱʠʝʩʷ ʚ ʬʠʥʘʥʩʦʚʦʤ ʣʠʟʠʥʛʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʨʘʞʘʪʴ ʥʝ ʚ ʢʘʯʝʩʪʚʝ ʠʤʫʱʝʩʪʚʘ (ʦʩ-

ʥʦʚʥʦʛʦ ʩʨʝʜʩʪʚʘ), ʘ ʚ ʢʘʯʝʩʪʚʝ ʜʝʙʠʪʦʨʩʢʦʡ (ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʠʣʠ ʜʦʣʛʦʩʨʦʯʥʦʡ) 

ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʚ ʩʫʤʤʝ, ʨʘʚʥʦʡ ʯʠʩʪʳʤ ʠʥʚʝʩʪʠʮʠʷʤ ʚ ʣʠʟʠʥʛ. ɸ ʘʨʝʥʜʘʪʦʨ ʫʯʠ-

ʪʳʚʘʝʪ ʘʨʝʥʜʥʫʶ ʧʣʘʪʫ ʚ ʢʘʯʝʩʪʚʝ ʟʘʪʨʘʪ ʧʦ ʨʝʥʪʝ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʦʤʫ ʦʪʯʝʪ-

ʥʦʤʫ ʧʝʨʠʦʜʫ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʚʦʟʥʠʢʣʠ [5]. 

ʈʘʟʣʠʯʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʙʝʣʦʨʫʩʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʠ ʩʦʛʣʘʩʥʦ ʄʉʌʆ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 [2]. 

ʊʘʙʣʠʮʘ 2 - ʉʦʩʪʘʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ (ʬʘʢʪʠʯʝʩʢʦʡ) ʩʪʦʠʤʦʩʪʠ  

ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʩʪʚʘ  

 

ʉʦʩʪʘʚ ʬʘʢʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩʦʛʣʘʩʥʦ ʥʘʮʠʦʥʘʣʴʥʳʤ 

ʧʨʘʚʠʣʘʤ ʫʯʝʪʘ ʠ ʄʉʌʆ 16 çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè 

ʀʥʩʪʨʫʢʮʠʷ ˉ 26 ʄʉʌʆ 16 

1. ʉʪʦʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ 1. ʇʦʢʫʧʥʘʷ ʮʝʥʘ 

2. ʊʘʤʦʞʝʥʥʳʝ ʩʙʦʨʳ ʠ ʧʦʰʣʠʥʳ 2. ʀʤʧʦʨʪʥʳʝ ʧʦʰʣʠʥʳ 

3. ʉʫʤʤʘ ʬʘʢʪʠʯʝʩʢʠʭ ʧʨʷʤʳʭ ʠ ʨʘʩʧʨʝʜʝʣʷʝ-

ʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʢʦʩʚʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʠʭ ʩʦ-

ʟʜʘʥʠʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ (ʜʣʷ ʩʦʟʜʘʥʥʳʭ ʚ ʦʨ-

ʛʘʥʠʟʘʮʠʠ) 

3. ʅʝʚʦʟʤʝʱʘʝʤʳʝ ʥʘʣʦʛʠ 

4. ʇʨʷʤʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʧʣʦʱʘʜʢʠ 

4. ɿʘʪʨʘʪʳ ʧʦ ʩʪʨʘʭʦʚʘʥʠʶ ʧʨʠ ʜʦʩʪʘʚʢʝ 

5. ɿʘʪʨʘʪʳ ʥʘ ʜʦʩʪʘʚʢʫ, ʨʘʟʛʨʫʟʢʫ ʠ ʫʩʪʘ-

ʥʦʚʢʫ 
5. ɿʘʪʨʘʪʳ ʥʘ ʫʩʣʫʛʠ ʜʨʫʛʠʭ ʣʠʮ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʚ ʩʦʩʪʦʷʥʠʝ, 

ʧʨʠʛʦʜʥʦʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

6. ʀʥʳʝ ʟʘʪʨʘʪʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʝ 

ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ, ʜʦʩʪʘʚʢʦʡ, ʫʩʪʘʥʦʚʢʦʡ, 

ʤʦʥʪʘʞʦʤ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʨʠʚʝʜʝʥʠʝʤ 

6. ʉʪʦʠʤʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʩʣʫʛ 

https://bii.by/tx.dll?d=327213&a=133#a133
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ʠʭ ʚ ʩʦʩʪʦʷʥʠʝ, ʧʨʠʛʦʜʥʦʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

7. ʄʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʥʘ ʩʫʤʤʫ ʨʝʟʝʨʚʘ ʧʦ 

ʚʳʚʦʜʫ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʝʩʣʠ ʧʨʠ ʧʨʠʥʷʪʠʠ ʢ ʙʫʭʛʘʣʪʝʨʩʢʦʤʫ ʫʯʝʪʫ 

ʜʘʥʥʳʭ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʦʨʛʘʥʠʟʘʮʠʷ ʠʤʝʝʪ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʨʘʙʦʪ ʧʦ ʜʝ-

ʤʦʥʪʘʞʫ ʠ ʣʠʢʚʠʜʘʮʠʠ ʜʘʥʥʳʭ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨ-

ʩʦʚ ʥʘ ʟʘʥʠʤʘʝʤʳʭ ʠʤʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

7. ʉʪʦʠʤʦʩʪʴ ʨʘʟʙʦʨʢʠ, ʫʜʘʣʝʥʠʷ ʘʢʪʠʚʘ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʱʘʜʢʠ ʩʦʛʣʘʩʥʦ ʄʉʌʆ 

37 çʈʝʟʝʨʚʳ, ʫʩʣʦʚʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 

ʠ ʫʩʣʦʚʥʳʝ ʘʢʪʠʚʳè 

8. ʇʨʦʮʝʥʪʳ ʧʦ ʢʨʝʜʠʪʘʤ ʠ ʟʘʡʤʘʤ, ʜʦ ʚʚʦʜʘ 

ʦʙʲʝʢʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

8. ʇʨʦʮʝʥʪʳ ʧʦ ʟʘʡʤʘʤ ʜʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ 

ʦʙʲʝʢʪ ʛʦʪʦʚ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦ ʥʘʟʥʘʯʝ-

ʥʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʉʌʆ 23 çɿʘʪʨʘʪʳ ʧʦ 

ʟʘʡʤʘʤè 

 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʨʛʘʥʠʟʘʮʠʷʤ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʩʣʝʜʫʝʪ 

ʧʨʠʥʷʪʴ ʟʘ ʦʩʥʦʚʫ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʄʉʌʆ 16 çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè ʠ 

ʄʉʌʆ 36 çʆʙʝʩʮʝʥʝʥʠʝ ʘʢʪʠʚʦʚè, ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʠʭ ʩʪʦʠʤʦʩʪʠ ʚ 

ʦʪʯʝʪʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʮʝʩʩʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʸʪʥʦʩʪʠ.  

ʉʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʉʌʆ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʘ-

ʮʠʷʤ ʜʣʷ ʚʳʭʦʜʘ ʥʘ ʧʫʙʣʠʯʥʳʡ ʚʳʧʫʩʢ ʘʢʮʠʡ, ʧʦʣʫʯʝʥʠʷ ʢʨʝʜʠʪʦʚ ʚ ʟʘʨʫʙʝʞʥʳʭ 

ʙʘʥʢʘʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ ʠʭ ʬʠʥʘʥʩʦʚʦʛʦ-ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. ɺʳʭʦʜ ʥʘ ʤʝʞʜʫ-

ʥʘʨʦʜʥʳʝ ʨʳʥʢʠ ʢʘʧʠʪʘʣʘ ʧʦʟʚʦʣʠʪ ʩʫʙʲʝʢʪʘʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝ-

ʣʘʨʫʩʴ ʧʨʠʚʣʝʯʴ ʠʥʚʝʩʪʠʮʠʠ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʘʩʪ ʭʦʨʦʰʠʡ ʪʦʣʯʦʢ ʜʣʷ ʠʭ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ.  
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ʄʆɼɽʃʔ ʀʅʌʃʗʎʀʀ ʉ ʊʈɸɼʀʎʀɽʁ ʕʂʆʅʆʄʀʂʀ ʈɸɿɺʀʊʀʗ, 

ʂɸʂ ʌɽʅʆʄɽʅ 

 

ʇʝʨʝʧʝʣʦʚ ʗʨʦʩʣʘʚ ɼʝʥʠʩʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʆʣʴʛʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ʉʤʠʨʥʦʚʘ, 

ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 

ɺʋʅʎ ɺɺʉ çɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ 

ʧʨʦʬʝʩʩʦʨʘ ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ ʠ ʖ.ɸ. ɻʘʛʘʨʠʥʘè, ʛʦʨʦʜ ɺʦʨʦʥʝʞ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʠʥʬʣʷʮʠʝʡ ʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʤ ʨʘʟʚʠʪʠʝʤ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʪʩʷ ʢʘʢ ʦ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʦʙ ʵʤʧʠʨʠʯʝʩʢʠʭ ʚʳʚʦʜʘʭ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʝʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ 

ʩʨʝʜʥʷʷ ʠʥʬʣʷʮʠʷ ʚʳʰʝ, ʯʝʤ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ʄʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʧʨʦʩʪʫʶ 

ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʩʚʷʟʳʚʘʶʱʫʶ ʬʝʥʦʤʝʥ ʠʥʬʣʷʮʠʠ ʩ ʪʨʘʜʠʮʠʝʡ ʵʢʦʥʦ-

ʤʠʢʠ ʨʘʟʚʠʪʠʷ. ʕʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʦʙʠʨʘʶʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʦ 

ʪʦʤ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦʨʦʞʜʘʝʪ ʩʢʣʦʥʥʦʩʪʴ ʢ ʩʥʠʞʝʥʠʶ ʪʝʤʧʦʚ 

ʠʥʬʣʷʮʠʠ.  

The article examines the relationship between inflation and economic develop-

ment. Practically nothing is said in the literature about both theoretical and empirical 

conclusions that average inflation is higher in undeveloped countries than in developed 

countries. We present a simple theoretical model linking the phenomenon of inflation 

with the tradition of development economics. Empirical data are collected to test the 

hypothesis that economic development generates a tendency to lower inflation rates.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʠʥʬʣʷʮʠʷ, ʜʝʬʠʮʠʪ, ʨʦʩʪ ʮʝʥ, 

ʜʝʚʘʣʴʚʘʮʠʷ. 

Keywords: Economic development, inflation, deficit, price growth, devaluation. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʨʘʟʥʦʛʣʘʩʠʷ ʧʦ ʧʦʚʦʜʫ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʯʠʥ ʠ ʢʘʥʘ-

ʣʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʠʥʬʣʷʮʠʷ ʦʪʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʩʠʩʪʝʤʝ, ʦʙʱʝʧʨʠʟʥʘʥʦ, ʯʪʦ ʠʥʬʣʷ-

ʮʠʷ ʚʳʟʳʚʘʝʪʩʷ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ:  

ī ʧʨʝʚʳʰʝʥʠʝ ʩʦʚʦʢʫʧʥʦʛʦ ʩʧʨʦʩʘ ʥʘʜ ʧʨʝʜʣʦʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʦʡ 

ʯʝʨʪʦʡ ʧʝʨʝʛʨʝʪʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ; 

ī ʵʬʬʝʢʪ ʧʦʜʪʘʣʢʠʚʘʥʠʷ ʠʟʜʝʨʞʝʢ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʩ-

ʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʨʳʥʦʯʥʦʡ ʚʣʘʩʪʠ, ʢʦʪʦʨʦʡ ʧʦʣʴʟʫʶʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʦʣʠ-

ʛʦʧʦʣʠʩʪʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʨʦʩʪʘ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʨʘʙʦʯʫʶ ʩʠʣʫ, ʧʦʚʳʰʝʥʠʷ 

ʮʝʥ ʥʘ ʠʤʧʦʨʪʥʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʩʫʨʩʳ ʠ ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ ʠʣʠ ʩʠʩʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʥʝʭʚʘʪʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʮʝʣʦʤ, ʚʦʡʥʘʤ ʠ ʪ. ʜ. ï ʪʝʤ ʩʘʤʳʤ 

ʫʚʝʣʠʯʠʚʘʷ ʟʘʪʨʘʪʳ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʮʝʥʘʭ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʪʦʚʘʨʳ;  

ī ʩʦʭʨʘʥʷʶʱʠʡʩʷ ʢʦʥʬʣʠʢʪ, ʚʝʨʦʷʪʥʦ, ʚʳʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ ʚ ʧʨʘʢʪʠʢʝ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ, ʪʘʢʦʡ ʢʘʢ ʠʥʜʝʢʩʘʮʠʷ ʠ ʜʨʫʛʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʧʝʨʝʩʤʦʪʨʳ 

ʮʝʥ, ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʩʣʫʯʘʡʥʳʝ ʧʦʪʨʷ-

ʩʝʥʠʷ ʚ ʪʝʥʜʝʥʮʠʷʭ ʠʥʬʣʷʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʠʤʘʥʠʝ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʩʜʝʨʞʠʚʘʥʠʝ ʠʥʬʣʷʮʠʠ 

ʦʙʳʯʥʦ ʪʨʝʙʫʶʪ ʚʟʚʝʰʝʥʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʵʪʠʭ ʪʨʝʭ ʮʝʥʪʨʘʣʴʥʳʭ ʩʠʣ. ʊʨʘʜʠʮʠʦʥ-

ʥʘʷ ʧʦʣʠʪʠʢʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʜʠʘʛʥʦʩʪʠʢʫ ʨʦʩʪʘ ʮʝʥ ʥʘ ʦʩʥʦʚʝ ʩʧʨʦʩʘ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʥʝʦʨʪʦʜʦʢʩʘʣʴʥʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʝʜʧʠʩʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʦʩʥʦʚʘʥʳ 

ʥʘ ʬʘʢʪʦʨʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʪʨʘʪʘʤʠ, ʠ ʥʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʩʠʣʘʭ ʠʟ-ʟʘ ʧʨʠ-

ʟʥʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʬʠʨʤʳ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʙʦʪʘʶʪ ʩ ʠʟ-

ʙʳʪʦʯʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ [4]. ʇʨʝʜʩʢʘʟʘʥʠʝ ʠ ʩʜʝʨʞʠʚʘʥʠʝ ʠʥʬʣʷʮʠʠ ʦʙʳʯʥʦ 

ʚʢʣʶʯʘʶʪ ʚʟʚʝʰʝʥʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʵʪʠʭ ʪʨʝʭ ʮʝʥʪʨʘʣʴʥʳʭ ʩʠʣ.  

ɺ ʥʝʜʘʚʥʝʡ ʵʤʧʠʨʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʵʢʦʥʦʤʠʢʝ ʨʘʟʚʠʪʠʷ ʧʦʩʪʦʷʥʥʦ 

ʫʧʫʩʢʘʝʪʩʷ ʠʟ ʚʠʜʫ ʩʚʷʟʴ ʤʝʞʜʫ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʠ ʠʥʬʣʷʮʠʝʡ. ɺ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʧʨʦʚʝʨʢʠ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʠʥʬʣʷʮʠʝʡ 

ʠ ʨʦʩʪʦʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʜʠʥʩʪʚʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ, ʧʦʭʦʞʝ, 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ɹʨʫʥʦ ʠ ʀʩʪʝʨʣʠ (1998), ʢʦʪʦʨʳʝ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʪʘʢʦʡ ʢʦʨʨʝʣʷ-

ʮʠʠ ʤʝʞʜʫ ʪʝʤʧʘʤʠ ʨʦʩʪʘ ʠ ʠʥʬʣʷʮʠʝʡ ʚ ʚʳʙʦʨʢʝ ʩʪʨʘʥ, ʭʦʪʷ ʦʥʠ ʙʳʣʠ ʚ ʦʩʥʦʚ-

ʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʦʧʳʪʝ ʚʳʩʦʢʦʡ ʠʥʬʣʷʮʠʠ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʫ 
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ʩʪʨʘʥ ʫʜʘʣʦʩʴ ʦʙʫʟʜʘʪʴ ʠʥʬʣʷʮʠʶ ʚ 1990-ʭ ʛʦʜʘʭ ð ʠ ʩ ʪʝʭ ʧʦʨ ʫʜʝʨʞʠʚʘʪʴ ʝʝ 

ʧʦʜ ʢʦʥʪʨʦʣʝʤ, ð ʧʨʦʣʦʞʠʣ ʧʫʪʴ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦ ʪʦʤ, ʯʪʦ ʵʨʘ çʚʝʣʠʢʦʡ ʫʤʝ-

ʨʝʥʥʦʩʪʠè ʥʘʢʦʥʝʮ-ʪʦ ʥʘʯʘʣʘʩʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʠʥʬʣʷ-

ʮʠʠ ʩʪʘʣʘ ʥʝʨʘʟʨʳʚʥʦ ʦʪʦʨʚʘʥʘ ʦʪ ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʟʥʠʮʘ ʚ 

ʫʨʦʚʥʝ ʠʥʬʣʷʮʠʠ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʯʘʩʪʦ ï ʠ ʧʨʷʤʦ ï ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʜʦʚʝʨʠʶ ʢ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘʤ, ʢʘʯʝʩʪʚʫ ʠʥʩʪʠʪʫʪʦʚ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ, ʧʨʘʢʪʠʯʝ-

ʩʢʠʤ ʤʝʨʘʤ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʙʘʥʢʝ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʠʥʜʝʢʩʦʚ ʠʥʬʣʷʮʠʠ 

[2]. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʘʚʜʫ, ʢʦʪʦʨʫʶ ʦʥʠ ʧʝʨʝʜʘʶʪ, ʵʪʠ ʵʣʝʤʝʥʪʳ ʥʝ ʫʯʠʪʳʚʘʶʪ ʦʙ-

ʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʘʧʦʤ ʨʘʟʚʠʪʠʷ 

ʢʘʞʜʦʡ ʩʪʨʘʥʳ. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʵʢʦʥʦʤʠʢʠ, 

ʦʙʲʷʩʥʷʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʨʘʟʚʠʪʠʷ, ʚʝʨʦʷʪʥʦ, ʙʫʜʫʪ ʠʛʨʘʪʴ ʟʥʘʯʠ-

ʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʠ ʚʦʣʘʪʠʣʴʥʦʩʪʠ. ʕʤʧʠʨʠʯʝ-

ʩʢʠʡ ʨʘʟʨʳʚ ʚ ʦʪʥʦʰʝʥʠʠ ʠʥʬʣʷʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʜʦʭʦʜʦʚ ʠ ʩʪʨʘʥʘʤʠ ʩ ʫʨʦʚʥʝʤ ʜʦʭʦʜʦʚ ʚʳʰʝ ʩʨʝʜʥʝʛʦ, ʥʘʙʣʶʜʘʝʤʳʡ ʚ 

ʜʘʥʥʳʭ, ʷʚʣʷʝʪʩʷ ʨʝʘʣʴʥʳʤ ʷʚʣʝʥʠʝʤ, ʥʦ ʥʫʞʜʘʝʪʩʷ ʚ ʪʝʦʨʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʪʨʫʜʥʦʩʪʠ ʚ ʝʛʦ ʧʦʩʪʨʦʝʥʠʠ ʜʦʚʦʣʴʥʦ ʧʫʛʘʶʱʠʝ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʜʦʣʞʝʥ ʫʯʠʪʳ-

ʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʪʝʧʝʥʴ ʦʪʢʨʳʪʦʩʪʠ, ʧʨʦʬʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

(ʚʳʟʚʘʥʥʳʝ ʧʦʣʠʪʠʢʦʡ ʠ ʜʨʫʛʠʝ), ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʠ ʠʩʪʦ-

ʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʕʪʠ ʘʩʧʝʢʪʳ, ʚʟʷʪʳʝ ʚʤʝʩʪʝ, ʤʦʛʫʪ ʚʳʷʚʠʪʴ ʛʣʫʙʠʥʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʥʝʛʠʙʢʦʩʪʠ ʮʝʥ ʚ ʩʪʦʨʦʥʫ ʧʦʥʠʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʧʦʣʥʷʶʪ ʠ ʫʩʠʣʠ-

ʚʘʶʪ ʙʦʣʝʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʫʨʦʚʝʥʴ ʠʥʬʣʷʮʠʠ. 

ʇʨʠʯʠʥʳ ʠʥʬʣʷʮʠʠ: 

ī ʤʠʣʠʪʘʨʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ ʠʣʠ ʯʨʝʟʤʝʨʥʳʡ ʨʦʩʪ ʚʦʝʥʥʳʭ ʨʘʩʭʦʜʦʚ;  

ī ʜʝʬʠʮʠʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʠ ʨʦʩʪ ʚʥʫʪʨʝʥʥʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʜʦʣʛʘ (ʧʦʢʨʳʪʠʝ ʜʝʬʠʮʠʪʘ ʙʶʜʞʝʪʘ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʧʫʪʝʤ ʟʘʡʤʦʚ ʥʘ ʜʝʥʝʞ-

ʥʦʤ ʨʳʥʢʝ);  

ī ʢʨʝʜʠʪʥʘʷ ʵʢʩʧʘʥʩʠʷ ʙʘʥʢʘ ʧʨʘʚʠʪʝʣʴʩʪʚʘ (ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʨʝʜʠʪʦʚ);  

ī ʠʤʧʦʨʪʠʨʫʝʤʘʷ ʠʥʬʣʷʮʠʷ;  

ī ʠʥʬʣʷʮʠʦʥʥʳʝ ʦʞʠʜʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʧʨʠʦʙʨʝʪʝʥʠʝ ʪʦʚʘʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʩʚʝʨʭ ʥʫʞʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʠʟ-ʟʘ 
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ʙʦʷʟʥʠ ʧʦʚʳʰʝʥʠʷ ʮʝʥ). 

ɼʘʣʝʝ ʝʜʠʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʠʩʩʣʝʜʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʠʥʬʣʷʮʠʝʡ ʠ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʦʧʨʝʜʝʣʷʷ ʢʘʥʘʣʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ 

ʚʣʠʷʝʪ ʥʘ ʜʠʥʘʤʠʢʫ ʮʝʥʳ ʠ ʚʳʧʫʩʢʘ ʚ ʵʢʦʥʦʤʠʢʝ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʤʦʜʝʣʠ 

ʠʥʬʣʷʮʠʠ ʚ ʩʪʨʘʥʝ. ɺ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʘʟʦʚʘʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ 

ʦʩʥʦʚʘ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʥʘʤ ʠʟʫʯʠʪʴ ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ. 

ʅʝʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʠʥʬʣʷʮʠʶ ʠʟ-ʟʘ:  

ī ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʦʚ ʜʝʚʘʣʴʚʘʮʠʠ ʚʘʣʶʪʳ, ʦʙʦʩʥʦʚʘʥʠʝ ʵʪʦʛʦ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʘʷ ʜʝʚʘʣʴʚʘʮʠʷ ʚʘʣʶʪʳ ʩʨʘʟʫ ʞʝ ʫʜʘʨʠʪ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ 

ʠʥʜʝʢʩʫ ʮʝʥ, ʧʦʩʢʦʣʴʢʫ ʮʝʥʳ ʥʘ ʪʦʨʛʫʝʤʳʝ ʪʦʚʘʨʳ ʚʟʣʝʪʘʶʪ; ʚ ʙʦʣʝʝ ʩʣʦʞʥʦʡ 

ʩʪʨʫʢʪʫʨʝ ʜʝʚʘʣʴʚʘʮʠʷ ʚʘʣʶʪʳ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʮʝʥʳ ʯʝʨʝʟ ʠʟʜʝʨʞʢʠ ʢʘʥʘʣʘ, ʧʦ-

ʩʢʦʣʴʢʫ ʦʥʘ ʧʦʚʳʰʘʝʪ ʮʝʥʫ ʠʤʧʦʨʪʠʨʫʝʤʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʩʫʨʩʦʚ;  

ī ʙʦʣʝʝ ʥʠʟʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʟʘʪʨʘʪʘʤ ʥʘ ʝʜʠʥʠʮʫ ʪʨʫʜʘ;  

ī ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʝʥʝʞʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʢ ʠʟʤʝʥʝʥʠʶ 

ʫʨʦʚʥʷ ʙʝʟʨʘʙʦʪʠʮʳ;   

ī ʧʣʦʭʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʮʝʥʪʨʘʣʴʥʳʭ ʙʘʥʢʦʚ ʩʪʨʘʥ ʫʧʨʘʚʣʷʪʴ ʥʦʤʠʥʘʣʴʥʳʤ 

ʦʙʤʝʥʥʳʤ ʢʫʨʩʦʤ ʠ ʮʝʥʘʤʠ, ʤʘʥʠʧʫʣʠʨʫʷ ʧʨʦʮʝʥʪʥʳʤʠ ʩʪʘʚʢʘʤʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʤʥʝʥʠʷ ʦ ʚʣʠʷʥʠʠ ʠʥʬʣʷʮʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʝʨʚʘʷ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʥʬʣʷʮʠʷ, ʪʦ ʝʩʪʴ ʨʦʩʪ ʮʝʥ, ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʴʰʝ ʧʨʦʜʫʢʮʠʠ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʚʦʟʤʦʞʥʘ, ʝʩʣʠ ʤʘʢʨʦʵʢʦʥʦʤʠ-

ʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʯʘʩʪʠ ʢʨʠʚʦʡ ʩʦʚʦʢʫʧʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʨʠ ʫʤʝʨʝʥʥʦʡ ʠʥʬʣʷʮʠʠ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʟʘʥʷʪʦʩʪʠ. ɺʪʦʨʦʝ ʤʥʝʥʠʝ ʦ ʚʣʠʷʥʠʠ ʠʥʬʣʷʮʠʠ ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ. ɽʩʣʠ ʚ 

ʩʪʨʘʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʬʣʷʮʠʷ ʠʟʜʝʨʞʝʢ, ʪʦ, ʢʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʦʢʨʘʱʘʝʪʩʷ [5]. ʇʨʠ ʠʥʬʣʷʮʠʠ ʩʧʨʦʩʘ ʧʨʠ ʧʦʣʥʦʡ ʟʘʥʷʪʦʩʪʠ ʮʝʥʳ ʨʘʩʪʫʪ, ʘ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʠʥʬʣʷ-

ʮʠʷ ʠʣʠ ʩʧʠʨʘʣʴ ʠʥʬʣʷʮʠʠ: ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʚʳʟʳʚʘʝʪ ʨʦʩʪ ʮʝʥ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʥʦʚʦʡ ʚʦʣʥʝ ʘʞʠʦʪʘʞʘ ʩʧʨʦʩʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʬʣʷʮʠʦʥʥʳʭ ʦʞʠ-

ʜʘʥʠʡ. ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʬʣʷʮʠʷ ʚʣʠʷʝʪ ʥʘ 



III International scientific conference:  

çSCIENCE AND INNOVATIONè 

 

70 

 

ʥʘʮʠʦʥʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ [1]. ʅʘʧʨʠʤʝʨ, ʛʠʧʝʨʠʥʬʣʷʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙ-

ʤʝʥʘ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʦʩʪʘʥʦʚʢʝ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʝʘʣʴ-

ʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʦʩʪʫ ʙʝʟʨʘʙʦʪʠʮʳ, ʟʘʢʨʳʪʠʶ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʙʘʥʢʨʦʪʩʪʚʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʥʬʣʷʮʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʨʘʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʨʦʚʥʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʵʢʦʥʦʤʠʢʠ (ʠʟʤʝʨʷʝʤʦʛʦ ʧʦ ʜʦʣʝ ʚʳʩʦ-

ʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʵʢʩʧʦʨʪʘ), ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʮʠʢʣʠʯʝʩʢʦʡ ʙʝʟʨʘʙʦ-

ʪʠʮʳ, ʦʥʘ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩʦ ʩʪʝʧʝʥʴʶ ʧʦʩʪʦʷʥʩʪʚʘ ʠʥʬʣʷʮʠʠ ʠ ʫʩʣʦʚʠʷʤʠ 

ʪʦʨʛʦʚʣʠ [3]. ʆʜʥʘʢʦ ʥʘʰʠ ʚʳʚʦʜʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʙʨʘʪʥʫʶ ʠ 

ʥʠʟʢʫʶ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠʥʬʣʷʮʠʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʚʠ-

ʪʠʝʤ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʨʘʟʚʠʪʠʶ ʧʝʨʝʤʝʥʥʳʝ, ʚʢʣʶʯʝʥʥʳʝ ʚ 

ʤʦʜʝʣʴ, ʤʦʛʫʪ ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʟʣʠʯʠʷ ʚ ʠʥʬʣʷʮʠʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ɺɽʊɽʈʀʅɸʈʅʓɽ ʅɸʋʂʀ 
____________________________________________________________________ 

 

ʋɼʂ 619 

 

ʄɸʈʂɽʊʀʅɻ ɺ ʉʌɽʈɽ ɺɽʊɽʈʀʅɸʈʅʆɻʆ  

ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʊɺɸ 

 

ʂʫʟʴʤʝʥʢʦ ɸ.ʉ. 

ʊʝʩʣʷ ɽ.ɸ. 

ʤʘʛʠʩʪʨʘʥʪʳ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʗʢʫʰʢʠʥ ʀ.ɺ. 

ʢʘʥʜ.ʚʝʪʝʨʠʥʘʨ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʇ.ɸ. ʉʪʦʣʳʧʠʥʘè, ʛʦʨʦʜ ʆʤʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʰ ʚʝʢ, ʧʦʪʨʝʙʣʝʥʠʝ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʩʯʠʪʘʝʪʩʷ ʦʩʪʨʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ. ʆʥʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘ-

ʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʜʣʷ ʢʦʥʢʫʨʝʥʪʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ.  

In our century, the consumption of low-quality food products is considered an 

acute problem for the modern world. It is of great importance not only for human safety 

and health, but also for competitive manufacturers. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʪʝʨʠʥʘʨʠʷ, ʤʘʨʢʝʪʠʥʛ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʬʘʣʴ-

ʩʠʬʠʢʘʮʠʷ, ʧʠʱʝʚʘʷ ʧʨʦʜʫʢʮʠʷ, ʨʳʥʦʯʥʳʡ ʩʧʨʦʩ. 

Key words: veterinary medicine, marketing, entrepreneurship, falsification, food 

products, market demand. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʪʝʨʤʠʥ çʤʘʨʢʝʪʠʥʛè (ʘʥʛʣ. market ð ʨʳʥʦʢ) ʚʢʣʶʯʘʝʪ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʨʳʥʢʘ, ʪʦ ʝʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʨʳʥʢʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢ-

ʮʠʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʧʨʦʩʘ ʠ ʧʨʦʜʘʞ ʧʨʦ-

ʠʟʚʝʜʝʥʥʦʡ ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʨʢʝʪʠʥʛʘ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠ-

ʟʦʚʘʪʴ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʝ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ [4].  

ʄʘʨʢʝʪʠʥʛ ʚ ʩʬʝʨʝ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʙʠʟʥʝʩʘ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ 

ʩʪʘʪʴ ʙʦʣʝʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʠ ʠʟʙʠʨʘʪʝʣʴʥʳʤʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʬʬʝʢʪʠʚ-

ʥʳʤʠ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ.  

ʂʨʦʤʝ ʪʦʛʦ, ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣʴʥʳʝ, ʜʝʥʝʞ-

ʥʳʝ ʠ ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ, ʯʪʦʙʳ ʚʣʠʷʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʟʛʣʷʜʘʭ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʵʢʩʧʝʨʪʦʚ ʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʣʫʞʙ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʝʪʝʨʠʥʘʨʥʳʝ ʧʨʦʜʫʢʪʳ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ [1].  

ʄʘʨʢʝʪʠʥʛʦʚʳʡ ʤʘʩʰʪʘʙ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʦʯʝʥʴ ʚʝ-

ʣʠʢ. ʕʪʦ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʚʝʪʝʨʠʥʘʨʥʳʝ ʪʦʚʘʨʳ ʠ 

ʫʩʣʫʛʠ, ʩʦʟʜʘʥʠʝʤ ʪʦʚʘʨʥʳʭ ʟʥʘʢʦʚ ʜʣʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢ-

ʪʦʚ, ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ, ʠʪʘʢ, ʜʘʣʝʝ [3]. 

ʀ ʵʪʦ ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʢʨʝʜʠʪʦʤ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʦʡ ʚʝʪʝʨʠʥʘʨʥʳʭ ʵʢʩʧʝʨʪʦʚ.  

ʀʟʫʯʝʥʠʝ ʨʳʥʦʯʥʦʛʦ ʩʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʢʦʤʧʣʝʢʩ-

ʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ.  

ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʳʡ ʩʧʨʦʩ ʥʘ ʚʝʪʝʨʠʥʘʨʥʳʝ ʪʦ-

ʚʘʨʳ ʠ ʫʩʣʫʛʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ (ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ, ʨʝʛʠʦʥʳ, ʨʝʛʠʦʥʳ) ʠ 

ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʷʭ, ʧʦʩʢʦʣʴʢʫ ʩʧʨʦʩ ʥʘ ʚʝʪʝʨʠʥʘʨʥʳʝ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʨʳʥʦʯʥʳʡ ʩʧʨʦʩ (ʪʦ ʝʩʪʴ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ), ʠ ʧʦʪʨʝʙʠʪʝʣʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʠʭ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʝʛʠʦʥʝ ʠ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ.  

ɽʤʢʦʩʪʴ ʨʳʥʢʘ - ɻ ʪʦ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʨʳʥʦʯʥʦʛʦ ʩʧʨʦʩʘ. ʅʘ ʵʪʦ ʚʣʠʷʶʪ ʤʥʦ-

ʛʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʥʘʣʠʯʠʝ ʧʝʨʝʨʘʙʘʪʳ-

ʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʵʢʩʧʦʨʪ, ʠʤʧʦʨʪ, ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʣʫʞʙ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʦʪʨʠ-

ʮʘʪʝʣʴʥʳʡ ʩʧʨʦʩ ʥʘ ʚʝʪʝʨʠʥʘʨʥʳʝ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ, ʥʠʟʢʠʡ, ʩʥʠʞʘʶʱʠʡʩʷ ʠʣʠ 

ʢʦʣʝʙʣʶʱʠʡʩʷ, ʦʧʪʠʤʘʣʴʥʳʡ, ʧʦʪʝʥʮʠʘʣʴʥʳʡ, ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʠʣʠ ʯʨʝʟʤʝʨʥʳʡ 
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ʩʧʨʦʩ [4]. ʄʘʨʢʝʪʠʥʛ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʠʩʢ ʛʨʫʧʧʳ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʠ ʝʩʣʠ ʥʫʞʥʳʝ 

ʠʤ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ʧʦʷʚʷʪʩʷ ʥʘ ʨʳʥʢʝ, ʠʭ ʩʧʨʦʩ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʠ. 

ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ ʠʣʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʩʪʘʥʜʘʨʪʦʚ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʩʪʦʨʦʥ.  ʎʝ-

ʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʶ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ [1, 5].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝ ʣʠʰʥʠʤ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴ ʦʧʨʦʩʳ ʠʣʠ ʦʧʨʦʩʳ ʧʦʪʨʝʙʠʪʝ-

ʣʝʡ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʢʣʘʤʥʳʝ ʦʙʲʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʨʳʥʢʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʚʢʣʶʯʘʝʪ ʠʟʫʯʝʥʠʝ ʨʳʥʦʯʥʦʛʦ ʩʧʨʦʩʘ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʳʥʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʠʟʫʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʫʩʣʦʚʠʡ 

ʢʦʥʢʫʨʝʥʮʠʠ, ʘʥʘʣʠʟ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʩʙʳʪʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʪʦʚʘʨʦʚ (ʦʢʘʟʘʥʠʷ ʚʝ-

ʪʝʨʠʥʘʨʥʳʭ ʫʩʣʫʛ) [2]. 

ʀʟʫʯʝʥʠʝ ʨʳʥʦʯʥʦʛʦ ʩʧʨʦʩʘ ðʵʪʦ ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʨʳʥʢʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʦʙʦʙ-

ʱʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʈʳʥʦʯʥʳʡ ʩʧʨʦʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʘʪʝʞʝʩʧʦʩʦʙ-

ʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʪʦʚʘʨʘʭ ʠ ʫʩʣʫʛʘʭ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ: ʥʘ ʢʦʥ-

ʢʨʝʪʥʳʝ ʚʝʪʝʨʠʥʘʨʥʳʝ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ʚ ʨʘʡʦʥʝ, ʛʦʨʦʜʝ, ʦʙʣʘʩʪʠ, ʢʨʘʝ, ʨʝʩʧʫʙ-

ʣʠʢʝ, ʩʪʨʘʥʝ ʚʝʪʝʨʠʥʘʨʥʳʝ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ʦʪʜʝʣʴʥʦʡ ʦʪʨʘʩʣʠ (ʢʦʥʮʝʨʥʘ çʈʦʩʘ-

ʛʨʦʙʠʦʧʨʦʤè, ʝʛʦ ʟʘʚʦʜʦʚ ʠ ʪ. ʜ.) ʚʝʩʴ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ ʪʦʚʘʨʦʚ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʳʝ ʪʦʚʘʨʳ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʚ ʨʝʛʠʦʥʝ [5]. 

ʉʧʨʦʩ ʥʘ ʚʝʪʝʨʠʥʘʨʥʳʝ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʲʝʤʦʤ ʨʳʥʦʯʥʦʛʦ 

ʩʧʨʦʩʘ ʠ ʝʤʢʦʩʪʴʶ ʨʳʥʢʘ. ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʜʣʷ ʞʠʚʦʪʥʳʭ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʜʠʥʘʤʠʯʥʳʭ ʚ ʤʠʨʝ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʮʠʬʨʳ ʠ 

ʬʘʢʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʟʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʧʘʥʠʷʭ. ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ 

ʪʦʚʘʨʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ ʧʨʠʨʘʩʪʘʝʪ ʥʘ 20-30% ʚ ʛʦʜ, ʚ 2 ʨʘʟʘ ʙʳʩʪʨʝʝ, ʯʝʤ ʟʘ ʨʫ-

ʙʝʞʦʤ. ʇʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʠʟ ʦʧʨʦʩʦʚ, ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʨʦʩʩʠʡʩʢʠʭ ʩʝʤʝʡ 

(47-48%) ʜʝʨʞʘʪ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ [1].  ʇʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ, ʚ ʨʦʩʩʠʡʩʢʠʭ ʩʝ-

ʤʴʷʭ ʞʠʚʫʪ 25-30 ʤʣʥ. ʢʦʰʝʢ ʠ ʦʢʦʣʦ 20 ʤʣʥ. ʩʦʙʘʢ.  

ʇʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʘʷ ʪʨʝʪʴʷ ʧʠʪʝʨʩʢʘʷ ʩʝʤʴʷ ʠʤʝʝʪ ʩʝʡʯʘʩ ʚ ʩʚʦʝʡ ʢʚʘʨʪʠʨʝ 
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ʢʦʰʢʫ, ʢʘʞʜʘʷ ʧʷʪʘʷ - ʩʦʙʘʢʫ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʦʩʩʠʷʥʝ ʛʦʪʦʚʳ ʪʨʘʪʠʪʴ ʚʩʝ 

ʙʦʣʴʰʝ ʩʨʝʜʩʪʚ ʥʘ ʩʚʦʠʭ ʧʠʪʦʤʮʝʚ. ʆʙʲʝʤ ʨʳʥʦʯʥʦʛʦ ʩʧʨʦʩʘ ʥʘ ʚʝʪʝʨʠʥʘʨʥʳʝ 

ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ð ɻ ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʦʚ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʦʙʲʝʤ ʚʝ-

ʪʝʨʠʥʘʨʥʳʭ ʫʩʣʫʛ), ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʨʝʛʠʦʥʝ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘ ʛʦʜ) [4]. ʈʝʢʣʘʤʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʤʝʝʪ ʫʙʝʞʜʘʶʱʠʡ ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʦʢʘʟʘʥʠʝ ʚʣʠʷʥʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʠ/ʠʣʠ ʤʥʝʥʠʝ ʰʠʨʦʢʦʡ ʘʫʜʠ-

ʪʦʨʠʠ. 

ɪʤʢʦʩʪʴ ʨʳʥʢʘ ð ʵʪʦ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ, ʢ ʢʦʪʦʨʦʤʫ ʩʪʨʝʤʠʪʩʷ ʩʧʨʦʩ ʥʘ ʚʝ-

ʪʝʨʠʥʘʨʥʳʝ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ; ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ð ʵʪʦ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʠʣʠ ʤʘʢ-

ʩʠʤʘʣʴʥʳʡ ʩʧʨʦʩ. ɿʘʜʘʯʘ ʤʘʨʢʝʪʠʥʛʘ ð ʜʦʙʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ 

ʦʙʲʝʤʘ ʨʳʥʦʯʥʦʛʦ ʩʧʨʦʩʘ ʢ ʝʤʢʦʩʪʠ ʨʳʥʢʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ [2]. 

ʅʘ ʨʳʥʦʯʥʳʡ ʩʧʨʦʩ ʚʝʪʝʨʠʥʘʨʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʤʥʦ-

ʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ [5]: ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʥʘʣʠʯʠʝ ʩʠ-

ʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʦʚ ʠ ʩʳʨʴʷ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ ʚʝʪʝʨʠʥʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʦʚʦʜʯʝ-

ʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʨʘʡʦʥʘ, ʛʦʨʦʜʘ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʣʠʯʥʳʭ ʧʦʜ-

ʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚ ʛʨʘʞʜʘʥ [1]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʣʘʤʥʦʡ ʪʝʤʳ ʩʚʷʟʘʥʘ ʩ ʠʤʝʥʝʤ ʚʝʪʝʨʠʥʘʨ-

ʥʦʛʦ ʚʨʘʯʘ-ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ, ʥʘʟʚʘʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʣʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʙʦʨ ʩʨʝʜʩʪʚ ʨʝʢʣʘʤʳ ʟʘʚʠʩʠʪ ʦʪ ʙʶʜʞʝʪʘ ʬʠʨʤʳ, ʩʪʦʠʤʦʩʪʠ 

ʨʝʢʣʘʤʥʳʭ ʫʩʣʫʛ, ʥʘʣʠʯʠʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʯʘʩʪʦʪʳ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʪʝʧʝʥʠ ʝʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʢʣʘʤʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʨʠʟʳʚ ʢ ʧʦʪʨʝʙʠʪʝʣʶ ʦ ʩʦʚʝʨʰʝʥʠʠ ʪʝʭ 

ʠʣʠ ʠʥʳʭ. 
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ʇʈʀʄɽʅɽʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ʈɽʐɽʅʀʀ 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʍ ɿɸɼɸʏ ɺɽʊɽʈʀʅɸʈʅʆ-ʉɸʅʀʊɸʈʅʆɻʆ 

ʕʂʉʇɽʈʊɸ 

 

ʂʫʟʴʤʝʥʢʦ ɸ.ʉ. 

ʊʝʩʣʷ ɽ.ɸ. 

ʤʘʛʠʩʪʨʘʥʪʳ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʗʢʫʰʢʠʥ ʀ.ɺ. 

ʢʘʥʜ.ʚʝʪʝʨʠʥʘʨ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ʇ.ɸ. ʉʪʦʣʳʧʠʥʘè, ʛʦʨʦʜ ʆʤʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʝʛʦʜʥʷ ʨʘʙʦʪʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ, ʧʦʤʠʤʦ ʧʨʦʬʠʣʘʢ-

ʪʠʢʠ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʣʝʯʝʥʠʷ, ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʣʘʙʦ-

ʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʤʝʥʠʷ ʠ ʟʥʘʥʠʷ ʨʘʙʦʪʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ. 

Today, the work of a veterinarian, in addition to the prevention of animal dis-

eases, treatment, veterinary and sanitary examination, laboratory diagnostics, in-

cludes the skills and knowledge of working with the use of computer technology and 

specialized automated programs. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʡ ʵʢʩʧʝʨʪ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʚʝʪʝʨʠ-

ʥʘʨʥʘʷ ʤʝʜʠʮʠʥʘ. 

Key words: veterinary and sanitary expert, information technology, professional 

tasks, automated system, veterinary medicine. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʧʨʠʟʥʘʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʯʠʪʘʶʪʩʷ ʝʜʠ-

ʥʳʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʪʝʭʥʠʢʠ ʠ ʥʘʫʢʠ, ʢʦʪʦʨʳʝ ʚ 21 ʚʝʢʝ ʩʪʘʥʫʪ 
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ʨʝʰʘʶʱʠʤʠ, ʠʣʠ ʜʘʞʝ ʢʨʠʪʠʯʝʩʢʠʤʠ [1, ʩ. 23]. 

ʇʨʦʮʝʩʩʳ ʦʙʱʝʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʪʝʩʥʦ ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʚʩʝʭ ʬʦʨʤ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʮʝʩʩʘʤʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʜʘʞʝ ʤʘʩʩʦ-

ʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ, ʩʦʢʨʘʱʝʥʥʦ ʀʂʊ. ʇʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʝ-

ʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʫʯʘʝʤʦʛʦ ʠ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʦʪʢʨʳʪʦʛʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠ-

ʦʥʥʳʭ ʩʝʪʷʭ ʩʫʱʝʩʪʚʫʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʧʦʠʩʢʦʚʳʝ ʩʨʝʜʩʪʚʘ, ʮʝʣʴ ʢʦʪʦ-

ʨʳʭ ï ʩʦʙʠʨʘʥʠʝ ʜʘʥʥʳʭ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʘʭ ʛʣʦʙʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨ-

ʥʦʡ ʩʝʪʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʫʩʣʫʛʠ ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ [4].  

ʉ ʧʦʤʦʱʴʶ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʥʘʡʪʠ ʜʦʢʫʤʝʥʪʳ ʚʩʝʤʠʨʥʦʡ ʧʘʫ-

ʪʠʥʳ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʬʘʡʣʳ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʘʜʨʝʩʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦʙ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʣʶʜʷʭ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʞʘʣʫʡ, ʦʯʝʥʴ 

ʚʘʞʥʳʝ ʚ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʠ ʥʝ ʪʦʣʴʢʦ. 

ʉ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʝʪʝʨʠʥʘʨʥʳʝ ʚʨʘʯʠ ʚʳʧʦʣʥʷʶʪ 

ʦʯʝʥʴ ʛʣʘʚʥʳʝ ʦʧʝʨʘʮʠʠ ʠ ʧʨʦʮʝʜʫʨʳ ʞʠʚʦʪʥʳʤ ʥʘʰʠʤ, ʧʨʦʚʦʜʷʪ ʦʙʰʠʨʥʳʡ 

ʩʧʝʢʪʨ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ ʵʢʩʧʝʨʪʳ ʦʙʝʩʧʝ-

ʯʠʚʘʶʪ ʥʘʩʝʣʝʥʠʝ ʟʜʦʨʦʚʦʡ ʧʨʦʜʫʢʮʠʝʡ.  

ʇʦʵʪʦʤʫ ʜʣʷ ʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʯʝʥʴ ʚʘʞʥʳ ʚ ʠʭ ʧʨʦʬʝʩ-

ʩʠʠ, ʚʝʜʴ ʩ ʧʦʤʦʱʴʶ ʥʠʭ ʤʦʞʥʦ, ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʫ.  

ʀ ʚʩʸ ʞʝ, ʛʣʘʚʥʳʤ ʚ ʨʘʙʦʪʝ ʦʩʪʘʸʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʯʫʪʴʸ, ʙʝʟʛʨʘʥʠʯ-

ʥʘʷ ʣʶʙʦʚʴ ʢ ʩʚʦʝʤʫ ʜʝʣʫ, ʙʝʟ ʯʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʩʪʘʪʴ ʥʘʩʪʦʷʱʠʤ ʧʨʦʬʝʩʩʠʦʥʘ-

ʣʦʤ [2]. 

ɺ ʩʬʝʨʝ ʚʝʪʝʨʠʥʘʨʥʦ - ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʙʦʣʴʰʫʱʠʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʠ ʩʝʨʪʠʬʠʢʘʮʠʝʡ ʧʨʦʜʫʢʮʠʠ.  

ɹʘʟʦʚʳʤʠ ʧʨʠʦʨʠʪʝʪʘʤʠ ʚ ʩʬʝʨʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʛʦ ʵʢʩʧʝʨʪʘ ʩʯʠʪʘ-

ʝʪʩʷ 42 ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʚʩʝʭ ʧʨʦʠʟʚʦʜʠʤʳʭ ʩ 
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ʧʦʜʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʦʧʝʨʘʮʠʡ.  

ʅʘ ʩʤʝʥʫ ʙʫʤʘʞʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʨʠʭʦʜʠʪ ʵʣʝʢʪʨʦʥʥʘʷ, 

ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʫʧʨʦʩʪʠʪʴ ʩʠʩʪʝʤʫ, ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʩʥʠʟʠʪʴ ʙʶʨʦʢʨʘʪʠʟʤ.  

ɺ ʦʙʣʘʩʪʠ ʚʝʪʝʨʠʥʘʨʠʠ ʚ ʮʝʣʦʤ ʠ ʚʝʪʝʨʠʥʘʨʥʦ - ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʚ 

ʯʘʩʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʨʫʧʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʌɻʀʉ ɺʝʪʀʉ - ʵʪʦ ʬʝʜʝ-

ʨʘʣʴʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʚ ʦʙʣʘʩʪʠ ʚʝʪʝʨʠʥʘʨʠʠ.  

ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʦʙʣʘʩʪʠ 

ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʪʝʨʨʠʪʦ-

ʨʠʠ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ, ʘ ʠʤʝʥʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʢʚʦʟʥʦʛʦ ʧʨʦ-

ʩʣʝʞʠʚʘʥʠʷ ʚʩʝʡ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ [3, ʩ. 165].  

ɹʘʟʦʚʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ɺʝʪʀʉ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʤʠ ʚ ʚʝʪʝʨʠʥʘʨʥʦ - ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʷʚʣʷʶʪʩʷ çɸʨʛʫʩè, çʄʝʨʢʫʨʠʡè ʠ 

çɺʝʩʪʘè.  

çʄʝʨʢʫʨʠʡè ï ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʦʜʥʘʜʟʦʨʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ, ʢʦʥʪʨʦʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʦʜʫʢʮʠʠ.  

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ çɸʨʛʫʩè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʨʘʟ-

ʨʝʰʝʥʠʡ ʠ ʢʦʥʪʨʦʣʷ ʧʝʨʝʤʝʱʝʥʠʡ ʧʦʜʥʘʜʟʦʨʥʳʭ ʛʨʫʟʦʚ ʯʝʨʝʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʛʨʘʥʠʮʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʛʨʘʥʠʮʫ ʩʪʨʘʥ - ʫʯʘʩʪʥʠʮ ʊʘʤʦʞʝʥʥʦʛʦ ʉʦʶʟʘ. 

ʉʠʩʪʝʤʘ çɺʝʩʪʘè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʙʦʨʘ, ʧʝʨʝ-

ʜʘʯʠ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʙʨʘʟ-

ʮʦʚ ʧʦʜʥʘʜʟʦʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʠʱʝ-

ʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʠ ʢʦʨʤʦʚ, ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʞʠʚʦʪʥʳʭ.  

ɺʘʞʥʦʝ ʚʥʠʤʘʥʠʝ ʭʦʯʝʪʩʷ ʫʜʝʣʠʪʴ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ 

çʄʝʨʢʫʨʠʡè. 

ʇʦ ʬʘʢʪʫ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʥʝʢʠʝ ʥʝʜʦʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʩ ʧʦʣʥʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʨʝʰʠʣʘ ʧʨʦʙʣʝʤʳ ʚʝʪʝʨʠ-

ʥʘʨʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʧʦʣʥʦʩʪʴʶ.  

ʆʥʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩ ʮʝʣʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʬʦʨʤʣʝʥʠʷ 
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ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ, ʤʠʥʠʤʠʟʘʮʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʦʰʠʙʦʢ ʠ ʩʦʢʨʘʱʝʥʠʝ 

ʪʨʫʜʦʚʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʥʘ ʦʬʦʨʤʣʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦ - ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ.  

ʉʠʩʪʝʤʘ ʙʳʣʘ ʧʨʠʟʚʘʥʘ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ, ʬʦʨʤʘʣʴʥʦ ʪʘʢ ʠ ʝʩʪʴ, ʦʥʘ ï ʙʝʩ-

ʧʣʘʪʥʘ, ʥʦ ʚ ʨʝʘʣʴʥʦʩʪʠ, ʤʥʦʛʠʤ ʧʝʨʝʨʘʙʦʪʯʠʢʘʤ ʧʨʠʜʝʪʩʷ ʥʘʥʷʪʴ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʯʝʣʦʚʝʢʘ ʠ ʚʦʟʤʦʞʥʦ ʥʠ ʦʜʥʦʛʦ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʟʘʥʠʤʘʪʴʩʷ ʦʬʦʨʤʣʝʥʠʝʤ ʩʝʨʪʠ-

ʬʠʢʘʪʦʚ [5].  

ʉ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚʝʜʫʪʩʷ ʚʥʝʜʨʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ - ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʪʨʫʢ-

ʪʫʨʘʭ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʧʝʨʝʭʦʜ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʩʠʩʪʝʤʫ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ [2].  

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠ-

ʷʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʩʪʘʥʦʚʢʠ ʪʦʯ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʪʠʟʳ. ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ ʜʝʣʘʝʪ ʚʩʝ ʥʫʞʥʳʝ ʰʘʛʠ ʚ ʜʘʥ-

ʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ð ʵʪʦ ʛʣʘʚʥʳʡ ʢʦʤʧʣʝʢʩ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʥʘʫʯʥʳʭ, ʠʥʞʝʥʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʢʦʪʦʨʳʝ 

ʠʟʫʯʘʶʪ ʤʝʪʦʜʳ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʣʶʜʝʡ, ʟʘʥʷʪʳʭ ʦʙʨʘʙʦʪʢʦʡ ʠ 

ʭʨʘʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ; ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʝʪʦʜʳ ʠ ʪʝʭʥʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʩ ʣʶʜʴʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʠʭ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʧʨʠʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʝ ʩʦ ʚʩʝʤ ʵʪʠʤ ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʢʫʣʴ-

ʪʫʨʥʳʝ ʧʨʦʙʣʝʤʳ. 
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ʂʫʟʴʤʝʥʢʦ ɸ.ʉ. 

ʊʝʩʣʷ ɽ.ɸ. 

ʤʘʛʠʩʪʨʘʥʪʳ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʗʢʫʰʢʠʥ ʀ.ɺ. 

ʢʘʥʜ.ʚʝʪʝʨʠʥʘʨ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ʇ.ɸ. ʉʪʦʣʳʧʠʥʘè, ʛʦʨʦʜ ʆʤʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʝʩʥʦ ʩʚʷʟʘʥʳ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʪʦʚ. ɺ ʜʘʥʦ ʩʪʘ-

ʪʴʝ ʨʝʯʴ ʧʦʡʜʸʪ ʦ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʝʸ ʦʮʝʥʢʠ. 

Nutritional value and safety are closely related, since they directly depend on 

the chemical composition of raw materials and products. This article will focus on food 

safety and the main criteria for its assessment. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʱʝʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʮʝʥʢʘ, ʚʝʪʝʨʠʥʘʨʠʷ, ʚʝʪʝʨʠ-

ʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʟʘʢʦʥ, ʢʨʠʪʝʨʠʠ. 

Key words: food safety, assessment, veterinary medicine, veterinary and sani-

tary examination, law, criteria. 

ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʦʧʠʩʳʚʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʢʘʢ ʥʝʦʧʘʩʥʫʶ ʜʣʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʥʳʥʝʰʥʝʛʦ ʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ 

ʣʶʜʝʡ, ʚ ʩʚʷʟʠ ʦʪ ʪʦʛʦ, ʯʪʦ ʦʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʧʠʱʘ ʪʨʝʙʦʚʘʥʠʷʤ ʛʠʛʠʝʥʠʯʝ-

ʩʢʠʭ ʥʦʨʤ, ʧʨʘʚʠʣ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ [3]. 

ɺ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʤʦʞʥʦ ʦʙʲʷʩ-

ʥʠʪʴ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʚ ʦʙʱʝʧʨʠʥʷʪʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʨʦʜʫʢʪ 

ʥʝ ʦʢʘʟʳʚʘʝʪ ʪʦʢʩʠʯʥʦʛʦ, ʪʝʨʘʪʦʛʝʥʥʦʛʦ, ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ, ʤʫʪʘʛʝʥʥʦʛʦ ʠʣʠ 
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ʠʥʦʛʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʪʚʝʨʞʜʝʥʠʠ ʠ ʩʦʙʣʶʜʝʥʠʠ 

ʧʨʝʜʧʠʩʘʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʧʨʠʨʦʜʥʳʭ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʱʠ ʪʦʣʴʢʦ ʜʘʥʥʦʤʫ ʧʨʦʜʫʢʪʫ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ [4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷ-

ʝʪʩʷ, ʘ ʭʘʨʘʢʪʝʨ ʧʠʪʘʥʠʷ ʤʝʥʷʝʪʩʷ.  

ɺ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʭʨʘʥʝʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚʥʝʜʨʷʶʪʩʷ 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʠʤʝʥʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʨʘʟʥʳʭ ʩʦ-

ʝʜʠʥʝʥʠʡ ʠ ʪʘʢ ʜʘʣʝʝ [1]. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʧʘʜʘʥʠʷ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʠʱʝ-

ʚʳʝ ʧʨʦʜʫʢʪʳ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʦʤʳʰ-

ʣʝʥʥʳʤʠ ʦʪʭʦʜʘʤʠ ʠ ʨʘʩʰʠʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ. ɸʛʝʥʪʩʪʚʦ ʧʦ ʥʘʜʟʦʨʫ ʟʘ ʟʜʦʨʦʚʴʝʤ ʫʩʪʘʥʦʚʠʣʦ ʩʪʨʦʛʠʝ ʩʪʘʥʜʘʨʪʳ ʩʦ-

ʜʝʨʞʘʥʠʷ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʠʱʝʚʦʤ ʩʳʨʴʝ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ [3].  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʧʨʝʜʝʣʝʥʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʦʪʨʘʞʝʥʦ ʚ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʪʨʝʙʦʚʘ-

ʥʠʷʭ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʘʭ ʜʣʷ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠ ʢʘʯʝʩʪʚʘ ʧʠʱʝ-

ʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʋʧʦʪʨʝʙʣʝʥʠʝ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʱʠ ʚ ʩʚʷʟʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʪʘʥʜʘʨ-

ʪʘʤʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʠʱʝʚʦʤʫ ʦʪʨʘʚʣʝʥʠʶ. ʇʠʱʝʚʦʝ ʦʪʨʘʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʤʠʢʨʦʙʥʦʛʦ ʠ ʥʝʤʠʢʨʦʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [1].  

ʆʪʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʳʝ ʚʳʟʚʘʥʳ ʞʠʚʳʤʠ ʤʠʢʨʦʙʘʤʠ,ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʶʪ ʚ ʦʨ-

ʛʘʥʠʟʤ ʩ ʧʠʱʝʡ, ʥʘʟʳʚʘʝʪʩʷ ʠʥʬʝʢʮʠʝʡ ʧʠʱʝʚʦʛʦ ʦʪʨʘʚʣʝʥʠʷ. ʕʪʦ ʩʘʣʴʤʦʥʝʣʣʘ, 

ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ.  

ʇʨʠ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʪʦʢʩʠʥʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 

ɺʦ ʚʨʝʤʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʦʪʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʳʝ ʚʳʟʚʘ-

ʥʳʷʜʘʤʠ, ʥʘʢʦʧʣʝʥʥʳʤʠ ʚ ʧʠʱʝ, ʥʘʟʳʚʘʝʪʩʷ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʦʪʨʘʚʣʝʥʠʝʤ. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ ʙʦʪʫʣʠʟʤ ʠ ʦʪʨʘʚʣʝʥʠʝ ʩʪʘʬʠʣʦʢʦʢʢʘʤʠ.  

ʊʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʝʢʦʪʦʨʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 
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ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚʳʟʳʚʘʪʴ ʦʪʨʘʚʣʝʥʠʝ ʚ ʦʨʛʘ-

ʥʠʟʤʝ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʘʟʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʷʭ [1]. 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʧʠʱʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʦʧʘʩʥʦ-

ʩʪʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʧʨʠ ʠʭ ʫʧʦʪʨʝʙʣʝʥʠʠ, ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʩʪʨʦʛʦ ʥʝʛʘ-

ʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʘʩʥʦʩʪʠ ʦʪʜʘʣʝʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʙʝʟʦʧʘʩʥʳʤʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʥʝ ʦʢʘ-

ʟʳʚʘʶʱʠʝ ʚʨʝʜʥʦʛʦ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʪʦʷʱʝʛʦ ʠ 

ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ [2]. ɺʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩʯʠʪʘʶʪʩʷ 

ʩʣʦʞʥʦʡ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʦʪ ʙʠʦʭʠʤʠʢʦʚ, ʪʦʢʩʠʢʦʣʦ-

ʛʦʚ,ʤʠʢʨʦʙʠʦʣʦʛʦʚ ʠ ʠʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʩʣʫʞʙ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ, ʥʘʢʦʥʝʮ, ʧʦʪʨʝʙʠ-

ʪʝʣʝʡ ʥʘʧʨʷʞʝʥʥʦʡ ʨʘʙʦʪʳ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. 

ɹʳʩʪʨʳʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ ʧʨʠ-

ʚʝʣʠ ʢ ʥʫʞʥʦʩʪʠ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʦʚʳʰʝʥʦʝ ʢʘ-

ʯʝʩʪʚʦ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ [3]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩʪʘʣʘ ʧʨʝʜʤʝʪʦʤ ʩʝ-

ʨʴʝʟʥʳʭ ʜʠʩʢʫʩʩʠʡ ʚ ʨʦʩʩʠʡʩʢʦʤ ʧʨʘʚʠʪʝʣʴʩʪʚʝ. ʅʘ ʨʘʟʚʠʪʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʚʣʠʷʝʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ. ʉʝʛʦʜʥʷ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʯʘʩʪʦ ʩʦʟʜʘʶʪ ʫʩʣʦ-

ʚʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʫʩʣʦʚʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ ʠ ʛʦʪʦ-

ʚʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʦʚʨʝʤʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʵʢʦʣʦʛʠʠ ʧʠʪʘʥʠʷ ʚʦʟʥʠʢʣʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝ ʜʘʚʥʦ. 

ʊʘʢ ʚ 1992ʛʦʜʫ ʚ ʈʠʤʝ ʩʦʩʪʦʷʣʘʩʴ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʥʘ ʢʦʪʦ-

ʨʦʡ ʦʙʩʫʞʜʘʣʠ ʚʦʧʨʦʩʳ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ 

ʜʣʷ ʯʝʣʦʚʝʢʘ. ɸ ʠʟʙʳʪʦʯʥʦʝ ʧʠʪʘʥʠʝ ʩʨʝʜʠ ʦʙʝʩʧʝʯʝʥʥʳʭ ʣʶʜʝʡ ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ 

ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʚʝʩʴʤʘ ʩʝʨʴʝʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɺ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷ-

ʝʪʩʷ ʧʨʦʙʣʝʤʘ ʢʘʯʝʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʪʘʥʠʷ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʠ ʵʪʠ 

ʬʘʢʪʦʨʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʣʝ-

ʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʚ ʩʣʘʙʦʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʚ 
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ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚʘʞʥʝʡʰʠʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦ ʪʨʝʙʫʝʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʩ ʨʘʟʚʠʪʠʝʤ ʧʠʱʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʙʠʦʪʝʭ-

ʥʦʣʦʛʠʠ, ʠ ʧʠʱʝʚʦʡ ʭʠʤʠʠ ʧʦʷʚʠʣʦʩʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, 

ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠ ʠʥʳʝ ʬʘʢʪʦʨʳ, ʯʪʦ ʦʙʫ-

ʩʣʦʚʠʣʦ ʥʫʞʥʦʩʪʴʶ ʫʩʠʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 

ʇʨʦʙʣʝʤʘ ʢʘʯʝʩʪʚʘ, ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʚʢʣʶʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʟʨʘʙʦʪʢʫ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʦʜʥʘʢʦ ʠ ʤʝʪʦʜʦʚ 

ʢʦʥʪʨʦʣʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦ-

ʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʘʥʘʣʠʟʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʩʚʷʟʠ ʩ ʧʨʘʚʠʣʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ [4]. 

ʇʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʧʦ 

ʩʚʦʝʤʫ ʢʘʯʝʩʪʚʫ, ʯʪʦ ʩʯʠʪʘʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝʤ ʘʙʙʨʝʚʠʘʪʫʨʳ ɻʆʉʊ. 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʥʝʢʦʪʦʨʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʝʱʸ ʥʝ ʫʩʪʘʥʦʚ-

ʣʝʥʳ ʩʪʘʥʜʘʨʪʳ, ʧʨʠʚʝʜʝʥʳ ʚʦ ʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɺ ʧʨʦʮʝʩʩʝ ʛʠ-

ʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʧʨʠʛʦʜʥʦʩʪʴ ʠʣʠ ʥʝ-

ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ. 

ɻʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʝʥʩʦʨ-

ʥʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ. ʇʨʠ ʩʝʥʩʦʨʥʦʡ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʦʨʛʘʥʳ ʯʫʚʩʪʚ: ʟʨʝʥʠʝ, ʦʙʦʥʷʥʠʝ, ʦʩʷʟʘʥʠʝ ʠ ʚʢʫʩ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʣʫʯʰʝ ʦʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʦ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʦʙʥʘʷ ʚʘʨʢʘ ʩʦʤʥʘʤʙʫʣʠʯʝʩʢʠʭ 

ʧʨʦʜʫʢʪʦʚ - ʤʷʩʘ, ʨʳʙʳ, ʟʝʨʥʘ ʠ ʠʥʳʭ ʚ ʛʝʨʤʝʪʠʯʥʳʭ ʢʦʥʪʝʡʥʝʨʘʭ. ʅʝʩʚʝʞʠʝ 

ʧʨʦʜʫʢʪʳ ʤʦʛʫʪ ʠʤʝʪʴ ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘʭ ʚʦ ʚʨʝʤʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ. 

ʇʨʠ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʦʙʨʘʟʮʳ ʧʨʦʜʫʢʪʘ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ 

ʣʘʙʦʨʘʪʦʨʠʶ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʪʦʜ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʦʣʝʝ ʪʦʯʝʥ: 

ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ, ʦʜʥʘʢʦ ʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʢʘʣʦʨʠʡʥʦʩʪʠ ʠ ʪʘʢ ʜʘʣʝʝ. 
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ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 
____________________________________________________________________ 
 

ʋɼʂ 336 

 

ʏʀʉʃɽʅʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʎɽʉʉɸ ʆɹʃɽɼɽʅɽʅʀʗ  

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʇʈʆɻʈɸʄʄʅʆɻʆ ʂʆʄʇʃɽʂʉɸ 

ANSYS FENSAP-ICE 

 

ʈʶʤʠʥʘ ʄʘʨʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʙʘʢʘʣʘʚʨ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʌʨʘʥʮʫʟʦʚ ʄʘʢʩʠʤ ʉʝʨʛʝʝʚʠʯ, 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè, ʛʦʨʦʜ ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʣʝʜʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘ-

ʪʦʚ. ʈʘʩʩʤʦʪʨʝʥʘ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʧʨʦʠʩ-

ʭʦʜʠʪ ʧʨʦʮʝʩʩ ʨʘʩʯʝʪʘ ʦʙʣʝʜʝʥʝʥʠʷ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ 

ANSYS FENSAP-ICE. ʇʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʦ-

ʠʩʭʦʜʠʪ ʨʘʩʯʝʪ ʘʵʨʦʜʠʥʘʤʠʢʠ, ʢʘʧʝʣʴ ʠ ʥʘʨʘʩʪʘʥʠʷ ʣʴʜʘ. ʇʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠ-

ʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. 

The article presents methods of mathematical modeling of the aircraft surface 

icing process. The physical model, due to which icing is calculated in the software 

ANSYS FENSAP-ICE, the program models in which aerodynamics, drops and ice 

growth are calculated are described, is considered. Also the models of program, where 

aerodynamics, drops and ice growth are calculated are described. The results of math-

ematical modeling and their comparison with experimental data present in the article. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʣʝʜʝʥʝʥʠʝ, ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

Keywords: aerodynamic surfaces, payables, icing, mathematical modeling 
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ɺʚʝʜʝʥʠʝ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʧʨʦʮʝʩʩʘ ʦʙʣʝʜʝʥʝʥʠʷ 

ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʩʪʘʥʦʚʢʘʭ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʨʘʩʪʘʥʠʷ ʣʴʜʘ 

ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ANSYS FENSAP-ICE. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷ-

ʶʪʩʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʣʝʪʘʪʝʣʴʥʦʤ ʘʧʧʘʨʘʪʝ, ʧʦʜʚʝʨʞʝʥʥʳʝ 

ʧʨʦʙʣʝʤʝ ʦʙʣʝʜʝʥʝʥʠʷ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʣʝʜʝʥʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘ-

ʜʘʯʠ: 

1) ʆʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʦʙʣʝʜʝʥʝʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʣʝʪʘʪʝʣʴʥʦʤ ʘʧʧʘʨʘʪʝ. 

2) ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʨʘʚʥʝʥʠʡ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩ-

ʭʦʜʠʪ ʨʘʩʯʝʪ ʚ ʤʦʜʫʣʷʭ ANSYS FENSAP-ICE. 

3) ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʟʘʜʘʯ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʥʘ-

ʣʠʟʘ ʨʘʟʣʠʯʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦ-

ʩʦʙʠʡ. 

1 ʇʨʦʙʣʝʤʘ ʦʙʣʝʜʝʥʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ʆʙʣʝʜʝʥʝʥʠʝ ʩʘʤʦʣʝʪʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʣʝʪʝ ʚ ʥʠʞʥʝʤ ʩʣʦʝ ʘʪʤʦʩʬʝʨʳ ï 

ʪʨʦʧʦʩʬʝʨʝ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʠ ʧʦʚʳ-

ʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ [1]. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʫʜʘʨʝʥʠʷ ʧʝ-

ʨʝʦʭʣʘʞʜʝʥʥʳʭ ʢʘʧʝʣʴ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʨʘʩʪʝʢʘʥʠʷ ʠ ʟʘʤʝʨʟʘʥʠʷ ʢʘʧʝʣʴ ʚʦʜʳ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʦʙʣʘʢʘʭ. ʉ ʦʩʦʙʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʝʨʝʜʥʝʤ 

ʢʨʘʝ ʬʶʟʝʣʷʞʘ, ʢʨʦʤʢʘʭ ʢʨʳʣʘ, ʦʧʝʨʝʥʠʠ, ʦʩʪʝʢʣʝʥʠʠ ʢʘʙʠʥ ʠ ʚ ʚʦʟʜʫʭʦʟʘʙʦʨ-

ʥʠʢʘʭ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʃʝʜʷʥʦʡ ʩʣʦʡ ʤʦʞʝʪ ʜʦʩʪʠʛʥʫʪʴ 10 ʩʤ, ʝʩʣʠ ʥʝ 

ʙʫʜʫʪ ʧʨʠʥʷʪʳ ʤʝʨʳ ʙʦʨʴʙʳ ʩ ʜʘʥʥʳʤ ʷʚʣʝʥʠʝʤ. ʆʪʣʦʞʝʥʠʷ ʣʴʜʘ ʠʟʤʝʥʷʶʪ 

ʬʦʨʤʫ ʦʙʪʝʢʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʤʘʩʩʫ ʩʘʤʦʣʝʪʘ. ʕʪʦ ʩʠʣʴʥʦ 
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ʚʣʠʷʝʪ ʥʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʧʦʣʝʪʘ. ʇʦʵʪʦʤʫ ʦʙʣʝʜʝʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʩʝʤʠʨʥʦ ʧʨʠʟʥʘʥʥʦʡ ʩʝʨʴʝʟʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʬʦʨʤʳ ʣʝʜʷʥʳʭ ʥʘʨʦʩʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦ-

ʩʪʷʭ ʠ ʨʘʩʯʝʪʘ ʠʟʤʝʥʝʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʚʠʟʫʘ-

ʣʠʟʠʨʦʚʘʪʴ ʬʦʨʤʫ ʣʝʜʷʥʦʛʦ ʥʘʨʦʩʪʘ, ʥʦ ʠ ʨʘʩʩʯʠʪʘʪʴ ʠʟʤʝʥʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺ ʧʨʦʛʨʘʤʤʘʭ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʣʝʜʝʥʝʥʠʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʨʝʘʣʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ [2]: 

1) ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ; 

2) ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʦʙʪʝʢʘʥʠʷ ʦʙʲʝʢʪʘ; 

3) ʨʘʩʯʝʪ ʢʘʧʝʣʴʥʦʛʦ ʪʝʯʝʥʠʷ; 

4) ʨʘʩʯʝʪ ʫʨʘʚʥʝʥʠʡ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ ʩ ʮʝʣʴʶ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʣʴʜʘ; 

5) ʠʟʤʝʥʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʦʙʲʝʢʪʘ ʚʩʣʝʜʩʪʚʠʝ ʦʙʣʝʜʝʥʝʥʠʷ. 

ɼʣʷ ʟʘʱʠʪʳ ʢʦʥʩʪʨʫʢʮʠʠ (ʢʨʳʣʘ, ʣʦʧʘʩʪʠ ʠ ʪ.ʜ.) ʦʪ ʦʙʣʝʜʝʥʝʥʠʷ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʧʨʦʪʠʚʦʦʙʣʝʜʝʥʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʥʘʜʝʞʥʦ ʟʘʱʠʱʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʶ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʫʜʘʣʷʶʱʠʝ ʣʝʜ ʚ 99% ʩʣʫʯʘʝʚ ʦʙʣʝʜʝʥʝʥʠʷ. 

1 ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʪʝʢʘʥʠʷ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ ʘʵʨʦʜʠʥʘ-

ʤʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

2.1 ʌʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ANSYS 

FENSAP-ICE ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʙʦʨʘ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʟʘʜʘʝʪʩʷ 

ʤʦʜʝʣʴ ʚʦʟʜʫʭʘ Air, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʩʯʝʪʦʚ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʷʚ-

ʣʷʶʪʩʷ ʢʘʧʝʣʴʥʘʷ ʤʦʜʝʣʴ Droplets, ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠ ʢʘʧʝʣʴ Air  + Droplets 

ʠ ʨʘʩʰʠʨʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʘ ʦʙʣʝʜʝʥʝʥʠʷ Extended Ising Data [3]. ɿʘ ʫʨʘʚʥʝ-

ʥʠʝ ʩʦʭʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʘ ʧʨʠʥʠʤʘʝʪʩʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ. ʄʦʜʝ-

ʣʠʨʦʚʘʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠ-

ʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. ʇʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʨʘʩʩʤʦʪʨʝʥʦ, ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʤʘʩʩʳ ʜʣʷ ʩʞʠʤʘʝʤʦʛʦ ʧʦʪʦʢʘ (ʫʨʘʚʥʝʥʠʝ 
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ʥʝʨʘʟʨʳʚʥʦʩʪʠ) [4]: 
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ʛʜʝ   ar  ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ; 

 
aV  ï ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʚʦʟʜʫʭʘ. 

 ʀʟ ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʅʴʶʪʦʥʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʣʥʘʷ ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ 

ʥʘ ʯʘʩʪʠʮʫ ʥʴʶʪʦʥʦʚʩʢʦʡ ʞʠʜʢʦʩʪʠ, ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝ-

ʥʠʷ ʝʝ ʠʤʧʫʣʴʩʘ. ɼʣʷ ʪʨʝʭʤʝʨʥʦʡ ʟʘʧʠʩʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʩʪʘʪʦʯʥʦ ʪʨʝʭ ʥʝ-

ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʟʘʜʘʥʥʳʭ ʚ ʚʝʢʪʦʨʥʦʡ ʬʦʨʤʝ, ʠʟʚʝʩʪʥʳʭ ʪʘʢʞʝ ʢʘʢ ʫʨʘʚʥʝ-

ʥʠʷ ʅʘʚʴʝ-ʉʪʦʢʩʘ: 
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ʛʜʝ 
ijs  ï ʪʝʥʟʦʨ ʥʘʧʨʷʞʝʥʠʡ; 

 ap  ï ʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ; 

   am  ï ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ. 

 ɺʷʟʢʦʩʪʴ ʣʘʤʠʥʘʨʥʦʛʦ ʧʦʪʦʢʘ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ ʉʘʟʝʨ-

ʣʝʥʜʘ: 
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ʛʜʝ T  ï ʩʪʘʪʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ; 

 273,15T ʂ¤=  ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ; 

 617.9 10 ʇʘm -

¤= Ö  ï ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʚʦʟʜʫʭʘ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

 ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʚ ʢʦʪʦʨʦʤ ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ 

ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʩʦʭʨʘʥʷʝʪʩʷ, ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ʛʜʝ aE  ï ʧʦʣʥʘʷ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ; 

 aH ï ʵʥʪʘʣʴʧʠʷ; 

 akï ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ. 

 ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʚʳʯʠʩʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʣʘʤʠʥʘʨʥʦʡ ʜʠʥʘʤʠʯʝ-

ʩʢʦʡ ʚʷʟʢʦʩʪʠ: 

 ( )3/21 / ( 133.7),ʉ T Tk= Ö +  (7) 

ʛʜʝ  T  ï ʩʪʘʪʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ; 

 
3/2

1 0.00216176
ɺʪ

ʉ
ʤ ʂ

=
Ö

 (ʢʦʥʩʪʘʥʪʘ ʜʣʷ ʚʦʟʜʫʭʘ). 

 ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʩʯʝʪʦʚ ʧʦ ʦʙʣʝʜʝʥʝʥʠʶ ʟʘ ʫʨʘʚʥʝʥʠʝ ʵʥʝʨʛʠʠ ʚ 

ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚʳʙʠʨʘʝʪʩʷ Full PDE. ʈʝʰʘʝʪʩʷ ʩʠʩʪʝʤʘ ʠʟ ʚʦʩʴʤʠ ʫʨʘʚʥʝʥʠʡ 

ʩ ʜʝʚʷʪʴʶ ʥʝʠʟʚʝʩʪʥʳʤʠ (, , , , , , , ,a a a a a a ap T H u wra a n m k), ʦʧʠʩʳʚʘʶʱʠʤʠ ʚʷʟʢʠʡ ʥʝ 

ʪʫʨʙʫʣʝʥʪʥʳʡ ʧʦʪʦʢ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʫʨʘʚ-

ʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ: 

 ,a a a ap R Tr=  (8) 

ʛʜʝ 287a

ɼʞ
R

ʢʛ ʂ
=

Ö
 ï ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ ʜʣʷ ʚʦʟʜʫʭʘ.  

 ʇʦ ʫʤʦʣʯʘʥʠʶ ʚʳʙʠʨʘʝʪʩʷ ʤʦʜʝʣʴ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʩʚʦʡʩʪʚʘ ʚʝʱʝʩʪʚʘ ʧʦʩʪʦʷʥʥʳ ʠ ʟʘʚʠʩʷʪ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʨʠ ʚʳʙʦʨʝ ʨʝʘʣʴʥʦʛʦ ʛʘʟʘ, ʩʚʦʡʩʪʚʘ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪ-

ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ.  

ɺ ʩʣʫʯʘʝ ʘʜʠʘʙʘʪʥʦʛʦ ʪʝʯʝʥʠʷ, ʚ ʫʨʘʚʥʝʥʠʠ ʵʥʝʨʛʠʠ ʟʘʜʘʝʪʩʷ Constant en-

thalpy. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʥʪʘʣʴʧʠʷ ʚʜʦʣʴ ʦʙʪʝʢʘʥʠʷ ʥʝ ʤʝʥʷʝʪʩʷ, ʠ ʫʨʘʚʥʝʥʠʝ 

ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 
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ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ FENSAP-ICE ʚ ʦʩ-

ʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʝʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʬʦʨʤʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ 
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ʩʭʦʜʠʤʦʩʪʴ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʫʨʘʚʥʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʠʤʧʫʣʴʩʘ ʥʝ ʟʘʚʠ-

ʩʷʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʨʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʤ ʨʝʰʝʥʠʠ ʧʦʚʳʰʘʝʪʩʷ ʪʦʯʥʦʩʪʴ ʪʨʘʥʩʟʚʫ-

ʢʦʚʦʛʦ ʧʦʪʦʢʘ. ɺ ʦʙʣʘʩʪʠ ʜʦʟʚʫʢʦʚʦʛʦ ʧʦʪʦʢʘ, ʚ ʩʚʷʟʠ ʩ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʨʘʩʯʝʪʦʤ, 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝʢʦʥʩʝʨʚʘʪʠʚʥʘʷ ʬʦʨʤʘ ʨʝʰʝʥʠʷ. 

2.2 ʄʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚʳʙʠʨʘʝʪʩʷ ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦ-

ʩʪʠ. ɺʩʝ ʦʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ, ʢʦʛʜʘ ʧʝʨʝʤʝʥʥʳʝ ʫʩʨʝʜʥʝʥʳ 

ʧʦ ʚʨʝʤʝʥʠ. ʉʘʤʘ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ ʟʘʜʘʝʪʩʷ ʚ ʫʨʘʚʥʝʥʠʠ ʠʤʧʫʣʴʩʘ ʯʝʨʝʟ ʚʠʭʨʝ-

ʚʫʶ ʚʷʟʢʦʩʪʴ. ɺ FENSAP-ICE ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʦʜʝʣʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ: 

ʤʦʜʝʣʴ ʉʧʘʣʘʨʪʘ-ɸʣʤʘʨʘʩʘ, The Low Renolds k w- ʠ The k w-  SST Model. 

ʇʝʨʚʘʷ ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʉʧʘʣʘʨʪʘ-ɸʣʤʘʨʘʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʝʨʝʥʦʩʘ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʚʝʣʠʯʠʥʘ ʚʠʭʨʝʚʦʡ ʚʷʟʢʦ-

ʩʪʠ n, ʩʦʚʧʘʜʘʶʱʘʷ ʩ ʪʫʨʙʫʣʝʥʪʥʦʡ ʚʷʟʢʦʩʪʴʶ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʠʩʪʝʥʦʯʥʦʡ 

ʦʙʣʘʩʪʠ [5]: 
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 (10) 

ʛʜʝ  n ï ʪʫʨʙʫʣʝʥʪʥʘʷ ʚʷʟʢʦʩʪʴ; 

Pnï ʩʢʦʨʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʪʫʨʙʫʣʝʥʪʥʦʡ ʚʷʟʢʦʩʪʠ; 

neï ʩʢʦʨʦʩʪʴ ʜʠʩʩʠʧʘʮʠʠ ʪʫʨʙʫʣʝʥʪʥʦʡ ʚʷʟʢʦʩʪʠ; 

ns  ï ʵʤʧʠʨʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ; 

2 0.622bC = . 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʫʨʙʫʣʝʥʪʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʚʠʭʨʝʚʦʡ ʚʷʟʢʦʩʪʠ ʢ ʣʘʤʠʥʘʨʥʦʡ. ʇʨʠ ʵʪʦʤ, ʜʣʷ ʥʝ ʪʫʨʙʫʣʝʥʪ-

ʥʦʛʦ ʚʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʥʫʞʥʦ ʧʨʠʥʠʤʘʪʴ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ (ʦʢʦʣʦ 
510-). ɼʣʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʪʦʢʦʚ ʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 

50-100. ʉʘʤʠ ʫʨʘʚʥʝʥʠʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʨʝʰʘʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʨʘʚʥʝʥʠʡ ʅʘ-

ʚʴʝ-ʉʪʦʢʩʘ. ʅʘ ʦʜʥʫ ʠʪʝʨʘʮʠʶ ʚ ʅʘʚʴʝ-ʉʪʦʢʩʘ ʤʦʞʥʦ ʟʘʜʘʪʴ ʦʪ 1 ʜʦ 3 ʠʪʝʨʘʮʠʡ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. ʇʨʠ ʦʙʥʦʚʣʝʥʠʠ ʧʝʨʝ-

ʤʝʥʥʳʭ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʣʘʢʩʘʮʠʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ 
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ʦʥ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʝʜʠʥʠʮʝ, ʦʜʥʘʢʦ, ʧʨʠ ʥʝʫʩʪʦʡʯʠʚʦʡ ʩʭʦʜʠʤʦʩʪʠ ʥʫʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʥʠʟʢʫʶ ʚʝʣʠʯʠʥʫ. 

ʄʦʜʝʣʴ ʉʧʘʣʘʨʪʘïɸʣʣʤʘʨʝʩʘ ʟʘʜʘʝʪʩʷ ʚ ʥʠʟʢʦʨʝʡʥʦʣʴʜʩʦʚʦʡ ʧʦʩʪʘʥʦʚʢʝ. 

ʆʥʘ ʧʨʠʤʝʥʠʤʘ ʧʦ ʚʩʝʡ ʨʘʩʯʸʪʥʦʡ ʦʙʣʘʩʪʠ, ʜʘʞʝ ʦʢʦʣʦ ʪʚʸʨʜʳʭ ʩʪʝʥʦʢ, ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʷʭ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʛʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ 0n= . ʆʜʥʘʢʦ, ʚ ʪʘʢʦʤ ʩʣʫ-

ʯʘʝ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʨʘʩʯʝʪʥʘʷ ʩʝʪʢʘ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʣʘ ʙʦʣʴ-

ʰʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʚʥʫʪʨʠ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʠ ʚʷʟʢʦʛʦ ʧʦʜʩʣʦʷ. 

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʥʦʡ ʠ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯ-

ʥʦʡ ʜʣʷ ʨʘʩʯʸʪʦʚ ʙʝʟʦʪʨʳʚʥʦʛʦ ʦʙʪʝʢʘʥʠʷ ʠ ʜʣʷ ʪʝʯʝʥʠʡ ʩ ʥʝʙʦʣʴʰʠʤʠ ʟʦʥʘʤʠ 

ʦʪʨʳʚʘ. ʆʜʥʘʢʦ, ʪʦʯʥʦʩʪʴ ʥʝ ʛʘʨʘʥʪʠʨʦʚʘʥʘ ʜʣʷ ʪʝʯʝʥʠʡ ʩ ʙʦʣʴʰʠʤʠ ʟʦʥʘʤʠ ʦʪ-

ʨʳʚʘ, ʩʚʦʙʦʜʥʳʭ ʩʜʚʠʛʦʚʳʭ ʪʝʯʝʥʠʡ ʠ ʟʘʪʫʭʘʶʱʝʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ.  

ɽʱʝ ʦʜʥʘ ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ 

ï ʤʦʜʝʣʴ The Low Renolds k w- . ɿʜʝʩʴ, ʚʤʝʩʪʦ ʫʨʘʚʥʝʥʠʷ ʧʝʨʝʥʦʩʘ ʜʣʷ ʩʢʦʨʦʩʪʠ 

ʜʠʩʩʠʧʘʮʠʠ e ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʯʘʩʪʦʪʳ  / kw e= , ʢʦʪʦʨʘʷ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʅʘʯʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʫʨʙʫʣʝʥʪ-

ʥʦʡ ʚʷʟʢʦʩʪʠ ʘʥʘʣʦʛʠʯʝʥ ʤʦʜʝʣʠ ʉʧʘʣʘʨʪʘ-ɸʣʤʘʨʘʩʘ. ʋʨʘʚʥʝʥʠʷ ʤʦʜʝʣʠ  k w-  

ʠʤʝʶʪ ʚʠʜ: 
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ʛʜʝ  ʢʦʵʬʬʠʮʠʝʥʪʳ 3 3 3 3, , ,k ws s a bʚʳʯʠʩʣʷʶʪʩʷ ʢʘʢ 3 1 1 1 2(1 )ʌ Fʌ F ʌ= + - , ʛʜʝ 

1 2,ʌ ʌ - ʢʦʵʬʬʠʮʠʝʥʪʳ k w-  ʠ k e- ʤʦʜʝʣʝʡ [5]. 

ʊʨʝʪʴʝʡ ʤʦʜʝʣʴʶ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ The k w-  SST Model. ʕʪʦ ʢʦʤ-

ʙʠʥʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʩʜʚʠʛʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ (shear stress transport). ʆʥʘ ʦʩʥʦ-

ʚʘʥʘ ʥʘ The Low Renolds k w- , ʩ ʥʝʢʦʪʦʨʳʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ. 

ʅʘʧʨʠʤʝʨ, ʛʝʥʝʨʘʮʠʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʚʝʨʭʫ ʚʝʣʠʯʠʥʦʡ 

10C kmr w: 
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2

min( ,10 ).k tP S C kmr m r w=  (13) 

ʊʘʢʞʝ ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʚʳʯʠʩʣʝʥʠʝ ʪʫʨʙʫʣʝʥʪʥʦʡ ʚʷʟʢʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʩ 

ʫʯʝʪʦʤ ʣʦʢʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʧʦʣʷ ʩʢʦʨʦʩʪʠ. The k w-  SST 

Model, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʩʯʝʪʘʭ ʦʪʨʳʚʥʳʭ ʪʝʯʝʥʠʡ ʩ ʥʝʙʦʣʴʰʦʡ ʟʦ-

ʥʦʡ ʦʪʨʳʚʘ. 

2.3 ʐʝʨʦʭʦʚʘʪʦʩʪʴ 

ɼʣʷ ʨʘʩʯʝʪʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʥʝ-

ʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʦʥʘ ʙʫʜʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʛʣʘʜʢʦʡ ʩʪʝʥʢʠ. ɼʣʷ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʪʠʧʘ Sand-Grain roughness ʫʢʘʟʳʚʘʝʪʩʷ ʚʳʩʦʪʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʝ-

ʩʦʯʥʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʛʨʘʬʠʢʫ ʅʠʢʫʨʘʜʟʝ. ɽʩʣʠ ʜʘʥʥʘʷ ʚʝʣʠ-

ʯʠʥʘ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ (5-10 ʤʤ ʜʣʷ ʢʨʳʣʘ), ʝʝ ʥʫʞʥʦ ʤʦʜʝʣʠʨʦ-

ʚʘʪʴ ʥʘ ʵʪʘʧʝ ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʤʝʪʨʠʠ.  

ʇʨʠ ʚʳʙʦʨʝ h ʝʨʦʭʦʚʘʪʦʩʪʠ ʪʠʧʘ The NASA Roughness Model ʠʣʠ The Shin 

et al. Roughness Model ʧʨʦʚʦʜʷʪʩʷ ʵʤʧʠʨʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʜʣʷ ʧʝʩʢʘ ʠ ʟʝʨʝʥ, 

ʨʘʩʩʯʠʪʳʚʘʝʤʳʝ ʜʣʷ ʦʙʣʝʜʝʥʝʥʠʷ. ʊʘʢʞʝ ʤʦʞʥʦ ʟʘʜʘʪʴ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʠʟ ʬʘʡʣʘ, 

ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʠʣʠ ʤʦʜʝʣʠ ʦʨʝʙʨʝʥʠʷ.  

2.4 ʉʠʣʳ  

ɼʣ̫ ʙʦʣʴʰʠʥʩʪʚʘ ʟʘʜʘʯ CFD ʩʠʣʦʡ ʪʷʞʝʩʪʠ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ, ʪʦʛʜʘ ʚ 

ʛʨʘʬʝ Body Forces ʚʳʙʠʨʘʝʪʩʷ çʥʝʪè. ɽʩʣʠ ʞʝ ʚ ʟʘʜʘʯʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʦʥʚʝʢʮʠ-

ʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʩʠʣʫ ʪʷʞʝʩʪʠ Gravity. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʦʠʟʦʡʜʝʪ ʜʦʙʘʚʣʝʥʠʝ ʚʝʣʠʯʠʥʳ agr ʚ ʧʨʘʚʫʶ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ ʅʘʚʴʝ-ʉʪʦʢʩʘ. 

ɺʘʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʚʭʦʜʥʦʝ ʜʘʚʣʝʥʠʝ ʨʘʩʩʯʠʪʳ-

ʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʙʘʨʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʫʣʝ ʫʯʝʪʘ ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ. 

ʆʥ ʚʦʟʥʠʢʘʝʪ ʚ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʦʡ ʘʪʤʦʩʬʝʨʝ ʥʘ ʚʳʭʦʜʝ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʨʘʩʭʦʞʜʝʥʠʷʤ, ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʪʦʢʘ ʩ ʙʦʣʴʰʠʤ ʜʘʣʴʥʠʤ ʧʦʣʝʤ. ʊʘʢʞʝ, 

ʚʝʢʪʦʨ ʪʷʞʝʩʪʠ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʛʣʘ ʘʪʘʢʠ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʟʘʜʘʯʠ ʚ ʩʪʘʙʠʣʴʥʦ ʚʨʘʱʘʶʱʝʡʩʷ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ ʟʘʜʘʝʪʩʷ 

ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ. ɺʦ ʚʢʣʘʜʢʝ Body Forces ʚʳʙʠʨʘʝʪʩʷ Rotational velocity [3]. 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʦʪʩʯʝʪ ʘʙʩʦʣʶʪʥʳʡ. ʆʜʥʘʢʦ, ʝʩʣʠ ʫʢʘʟʘʪʴ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ, ʜʣʷ 
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ʚʨʘʱʘʶʱʝʡʩʷ ʩʝʪʢʠ ʩʠʩʪʝʤʘ ʦʪʩʯʝʪʘ ʙʫʜʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ. ʀʥʦʛʜʘ, ʜʣʷ ʫʩʢʦʨʝ-

ʥʠʷ ʩʭʦʜʠʤʦʩʪʠ ʫʩʪʦʡʯʠʚʳʭ ʧʦʪʦʢʦʚ, ʤʦʞʥʦ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʦʙʣʘʩʪʴ ʚʥʫʪʨʠ 

ʚʨʘʱʘʶʱʝʛʦʩʷ ʪʝʣʘ, ʩ ʪʘʢʦʡ ʞʝ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ.   

2 ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʘʧʝʣʴʥʦʛʦ ʪʝʯʝʥʠʷ 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʧʨʦʮʝʩʩʘ ʢʘʧʝʣʴʥʦʛʦ ʪʝʯʝʥʠʷ [6]. ʈʘʩ-

ʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʠʟ ʥʠʭ.  

ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ʃʘʛʨʘʥʞʘ. ɽʛʦ ʩʫʪʴ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʘʧʝʣʴ ʠ ʧʦʩʪʨʦʝʥʠʷ ʪʨʘʝʢ-

ʪʦʨʠʡ ʧʦʣʝʪʘ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʜʘʝʪ ʥʘʛʣʷʜʥʳʡ ʪʨʝʭʤʝʨʥʳʡ ʨʝ-

ʟʫʣʴʪʘʪ ʠ ʧʦʢʘʟʳʚʘʝʪ, ʢʫʜʘ ʥʘʧʨʘʚʣʝʥ ʦʩʥʦʚʥʦʡ ʧʦʪʦʢ ʚʦʜʳ. ʆʜʥʘʢʦ, ʜʣʷ ʝʛʦ ʨʝ-

ʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʳ ʚʳʩʦʢʠʭ ʤʦʱʥʦʩʪʝʡ.  

ɺʪʦʨʦʡ ʧʦʜʭʦʜ ï ʕʡʣʝʨʦʚʩʢʠʡ. ʇʦʜʦʙʥʳʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʩ-

ʯʝʪʦʚ ʜʚʫʭʬʘʟʥʳʭ ʧʦʪʦʢʦʚ. ʉʥʘʯʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ 

ʚʦʜʥʦʡ ʚʟʚʝʩʠ. ʅʘ ʥʝʝ ʜʝʡʩʪʚʫʶʪ ʩʠʣʳ ʪʷʞʝʩʪʠ, ɸʨʭʠʤʝʜʘ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɿʘʪʝʤ, ʨʝʘʣʠʟʫʝʪʩʷ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʚʦʜʥʦʩʪʠ. ʉ ʠʭ 

ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʦʚʦʡ ʧʣʦʪʥʦʩʪʠ ʢʘʧʝʣʴ ʚʦʜʷʥʦʡ 

ʚʟʚʝʩʠ ʚ ʧʦʪʦʢʝ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʧʦʜʭʦʜʘ ʕʡʣʝʨʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʜʚʝ ʦʪʜʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ: ʜʣʷ çʩʫʭʦʛʦè ʛʘʟʘ ʠ ʜʣʷ ʚʦʜʥʦʡ ʚʟʚʝʩʠ. ʂʘʞʜʘʷ ʠʟ ʥʠʭ 

ʪʨʝʙʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʠʧʦʚ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʠ ʥʘʯʘʣʴʥʳʭ ʧʦʣʝʡ. ʆʜʥʘʢʦ 

ʨʘʩʯʝʪ çʩʫʭʠʭè ʧʦʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʚʩʝʛʦ ʦʜʠʥ ʨʘʟ. ʈʝʟʫʣʴʪʘʪʳ ʚʦʜʥʦʛʦ ʨʘʩʯʝʪʘ 

ʜʘʶʪ ʜʝʪʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʘʩʩʦʚʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʧʝʣʴ ʚʦʜʷ-

ʥʦʡ ʚʟʚʝʩʠ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʪʝʣʘ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ 

ʧʨʘʢʪʠʢʝ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʫʱʝʩʪʚʝʥʥʦ ʵʢʦʥʦʤʠʪ ʢʦʤʧʴʶʪʝʨʥʳʝ ʨʝʩʫʨʩʳ. ʀʤʝʥʥʦ 

ʦʥ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ FENSAP-ICE. 

ʆʙʱʘʷ ʕʡʣʝʨʦʚʩʢʘʷ ʤʦʜʝʣʴ ʦʩʘʞʜʝʥʠʷ ʢʘʧʝʣʴ ʜʣʷ ʜʚʫʭʬʘʟʥʦʡ ʞʠʜʢʦʩʪʠ 

ʩʦʩʪʦʠʪ ʠʟ ʫʨʘʚʥʝʥʠʡ ʕʡʣʝʨʘ ʠ ʅʘʚʴʝ-ʉʪʦʢʩʘ, ʚʤʝʩʪʝ ʩ ʫʨʘʚʥʝʥʠʷʤʠ ʥʝʨʘʟʨʳʚ-

ʥʦʩʪʠ ʠ ʠʤʧʫʣʴʩʘ: 
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ʛʜʝ  aï ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʚʦʜʳ; 

 
dV  ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʢʘʧʝʣʴ. 

ʇʝʨʚʳʡ ʯʣʝʥ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ (15) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʢʘʧʝʣʴ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ. ɽʛʦ ʟʥʘʯʝʥʠʝ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦ-

ʩʪʠ ʢʘʧʣʠ, ʢʦʵʬʬʠʮʠʝʥʪʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʯʠʩʣʫ ʈʝʡʥʦʣʴʜʩʘ, ʚʳʨʘʞʘʝʤʦʤʫ ʧʦ 

ʬʦʨʤʫʣʝ (16) ʠ ʚʥʫʪʨʝʥʥʝʤʫ ʧʘʨʘʤʝʪʨʫ (17): 

 
,

Re ,
a a a d

d

a

dV V Vr

m

¤ -
=  (16) 

 
2

,
.

18

d a

a

d V
K

L

r

m

¤

¤

=  (17) 

ɺʪʦʨʦʡ ʯʣʝʥ ʧʨʘʚʦʡ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ (15) ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʠʥʝʨʮʠʦʥ-

ʥʳʭ ʩʠʣ ʢ ʩʠʣʝ ʪʷʞʝʩʪʠ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʯʠʩʣʫ ʌʨʫʜʘ: 
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ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʦʧʠʩʳʚʘʶʪ ʪʝ ʞʝ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʦʩʘʞʜʝ-

ʥʠʷ ʢʘʧʝʣʴ, ʯʪʦ ʠ ʫʨʘʚʥʝʥʠʷ ʃʘʛʨʘʥʞʘ. ʆʜʥʘʢʦ, ʠʟʤʝʥʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʟʘʧʠʩʴ, 

ʚ ʢʦʪʦʨʦʡ ʚʤʝʩʪʦ ʦʙʳʯʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʨʝʰʘʶʪʩʷ ʜʠʬʬʝʨʝʥ-

ʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. 

3 ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʣʝʜʝʥʝʥʠʷ 

ɺ ʜʘʥʥʦʤ ʤʦʜʫʣʝ ANSYS FENSAP-ICE ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʮʝʩʩ ʥʘʨʘʩʪʘʥʠʷ 

ʣʴʜʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʷʚʥʦʡ ʯʠʩʣʝʥʥʦʡ ʩʭʝʤʝ, ʜʣʷ ʢʦ-

ʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʚʨʝʤʷ ʦʙʣʝʜʝʥʝʥʠʷ ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʪʦʣʱʠʥʫ ʣʴʜʘ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʷʚʣʝʥʠʝ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ ʠ ʤʘʩʩʳ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʦʙʣʝʜʝʥʝʥʠʷ ʠ ʩʪʝʢʘʥʠʷ ʚʦʜʥʦʡ ʧʣʝʥʢʠ. ʊʦʥʢʠʝ ʧʣʝʥʢʠ ʚʦʜʳ ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʪʚʝʨ-

ʜʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʢʘʧʣʷʤʠ. ʉʪʝʢʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʚʷʟʠ ʩ 

ʥʘʧʨʷʞʝʥʠʝʤ ʩʜʚʠʛʘ, ʚʳʟʚʘʥʥʳʤ ʥʘʙʝʛʘʶʱʠʤ ʧʦʪʦʢʦʤ, ʘ ʪʘʢʞʝ ʮʝʥʪʨʦʙʝʞʥʦʡ 

ʩʠʣʦʡ ʠ ʩʠʣʦʡ ʪʷʞʝʩʪʠ. ɺʦ ʚʩʝʭ ʨʘʩʯʝʪʥʳʭ ʪʦʯʢʘʭ ʩʝʪʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʩʦʪʘ ʚʦ-

ʜʷʥʦʡ ʧʣʝʥʢʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 
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ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʟʘʤʝʨʟʘʥʠʝ ʧʣʝʥʢʠ, ʣʠʙʦ ʦʥʘ ʠʩʧʘʨʠʪʩʷ ʠʣʠ ʩʫʙʣʠʤʠʨʫʝʪʩʷ. 

 

ʈʠʩʫʥʦʢ 1 ï ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʧʝʨʝʥʦʩʘ 

 

ʉʢʦʨʦʩʪʴ ʩʪʝʢʘʥʠʷ ʚʦʜʷʥʦʡ ʧʣʝʥʢʠ fV  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʫʥʢʮʠʶ ʢʦʦʨ-

ʜʠʥʘʪ 1 2( , )x x x= , ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʦʨʤʘʣʠ y  ʢ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʟʘʜʘʯʠ ʚʚʦʜʠʪʩʷ ʣʠʥʝʡʥʳʡ ʧʨʦʬʠʣʴ ʩʢʦʨʦʩʪʠ ( , )fV x y ʧʦ ʥʦʨʤʘʣʠ 

ʢ ʩʪʝʥʢʝ, ʩ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʴʶ ʥʘ ʩʪʝʥʢʝ: 

 
,( , ) ( ),f a wall

f

y
V x y xt

m
=  (19) 

ʛʜʝ  ,a wallt  ï ʛʨʘʜʠʝʥʪ ʩʜʚʠʛʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ. 

 ɻʨʘʜʠʝʥʪ ʩʜʚʠʛʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠ-

ʣʦʡ ʧʣʝʥʢʠ. ʆʜʥʘʢʦ, ʵʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʪʦʣʴʢʦ ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʪʦʣʱʠʥʝ ʧʣʝʥʢʠ 

(ʤʝʥʝʝ 10 ʤʢʤ). ɼʣʷ ʫʩʨʝʜʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦ ʪʦʣʱʠʥʝ ʧʣʝʥʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝ-

ʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ: 
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0

1
( , ) ( , ) ( ).

2

fh f

f f a wall

f f

h
V x y V x y dy x

h
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m
= =ñ  (20) 

 ɺ ʦʙʥʦʚʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʝʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʣʝʜʝʥʝʥʠʷ ʚ ʤʦʜʫʣʝ 

ICE3D ʣʝʞʠʪ ʩʠʩʪʝʤʘ ʠʟ ʜʚʫʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʇʝʨʚʦʝ ʠʟ ʥʠʭ ʷʚ-

ʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ ʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 ( ) ,
f

f f f evap ice

h
V h V LWC m m

t
r b¤

µè ø
+ÐÖ = - -é ù

µê ú
 (21) 
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ʛʜʝ  V LWCb¤ ï ʤʘʩʩʦʚʳʡ ʧʝʨʝʥʦʩ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʢʘʧʣʠ ʩ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ; 

 evapm  ï ʠʩʧʘʨʝʥʠʝ; 

 icem  ï ʦʙʨʘʟʦʚʘʥʠʝ ʣʴʜʘ. 

 ɺʪʦʨʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʢʦʥ ʩʦ-

ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ: 
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 (22) 

ʛʜʝ 
2

( )
2

d

f f

V
c T T V LWCb¤ ¤

è ø
é ù- +
é ùê ú

ï ʧʨʦʮʝʩʩ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʝʨʝʦʭʣʘʞʜʝʥ-

ʥʳʤʠ ʚʦʜʷʥʳʤʠ ʢʘʧʣʷʤʠ; 

 evap evapL m  ï ʠʩʧʘʨʝʥʠʝ; 

 ( )fusion s iceL c T m-  ï ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ; 

 4

4( )fT Tse¤- ï ʨʘʜʠʘʮʠʦʥʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ; 

 
,( )h f ice recc T T-  ï ʢʦʥʚʝʢʪʠʚʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ; 

 anti icingQ -  ï ʦʜʥʦʤʝʨʥʳʡ ʧʨʦʚʦʜʷʱʠʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ; 

 , , , , , , ,f f s h evap fusionc c c L Lr s e  ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʬʫʥʢʮʠʷʤʠ 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʠ ʠ ʤʘʪʝʨʠʘʣʘ ʧʦʚʝʨʭʥʦʩʪʠ; 

 b ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʭʚʘʪʘ ʢʘʧʝʣʴ; 

 dV  ï ʩʢʦʨʦʩʪʴ ʩʦʫʜʘʨʝʥʠʷ ʢʘʧʝʣʴ; 

anti icingQ - ï ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʧʨʦʪʠʚʦʦʙʣʝʜʝʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ; 

, ,T V LWC¤ ¤  ï ʟʘʜʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ; 

fh ï ʪʦʣʱʠʥʘ ʧʣʝʥʢʠ; 

fT  ï ʨʘʚʥʦʚʝʩʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʛʨʘʥʠʮʝ; 

icem  ï ʤʛʥʦʚʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʤʘʩʩʳ ʣʴʜʘ. 

 ɼʣʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʜʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ ʠʭ 
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ʝʱʝ ʦʜʥʦʡ ʩʠʩʪʝʤʦʡ ʥʝʨʘʚʝʥʩʪʚ: 
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ʌʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʵʪʦʡ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʥʠʞʝ ʥʫʣʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʨʟʘʥʠʝ ʠ ʞʠʜʢʦʩʪʠ ʥʝ ʦʩʪʘʝʪʩʷ. ɽʩʣʠ ʞʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ï ʥʘʨʘʩʪʘʥʠʷ ʣʴʜʘ ʥʝ ʙʫʜʝʪ. 

4 ʇʨʠʤʝʨʳ ʨʘʩʯʝʪʦʚ ʚ FENSAP-ICE 

ɺ ʩʪʘʪʴʝ [7] ʦʧʠʩʳʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʣʦʧʘʩʪʝʡ ʚʝʪʨʷʥʦʡ ʪʫʨʙʠʥʳ 

ʥʘ ʦʙʣʝʜʝʥʝʥʠʝ. ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʩʭʦʜʠʪ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ FENSAP-ICE. ʀʟʫʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʢʦʣʠ-

ʯʝʩʪʚʘ ʞʠʜʢʦʩʪʠ ʥʘ ʪʦʣʱʠʥʳ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʣʴʜʘ. ʇʨʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʝʦʨʦʣʦ-

ʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʣʠʯʥʘʷ ʬʦʨʤʘ ʦʙʣʝʜʝʥʝʥʠʷ. ʇʨʦʠʩʭʦʜʠʪ 

ʫʭʫʜʰʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʣʝʜʝʥʝ-

ʥʠʷ ʧʨʦʬʠʣʷ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

ʈʠʩʫʥʦʢ 2 ï ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ 

 

ʇʨʦʮʝʩʩ ʦʙʣʝʜʝʥʝʥʠʷ ʜʣʷ ʚʨʘʱʘʶʱʝʡʩʷ ʣʦʧʘʩʪʠ ʪʘʢʞʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚ ʩʪʘ-

ʪʴʝ [8]. ʈʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʢʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʦʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʦʩ-

ʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ Moving Reference Frame ʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. ɼʣʷ 
























































