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ɼʘʡʥʝʢʦ ʀʨʠʥʘ ɸʥʜʨʝʝʚʥʘ 

ʤʘʛʠʩʪʨʘʥʪ 2 ʢʫʨʩʘ 

ʈɻɸʋ ï ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ 

ʍʘʥʙʘʙʘʝʚʘ ʆʣʴʛʘ ɽʚʛʝʥʴʝʚʥʘ 

ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 

RGAU ï MSKHA imeni K.A. Timiryazeva 

 

ANALYSIS OF COLOR DESIGN AND RANGE FRONT FLOWER BEDS IN THE PARKS OF 

MOSCOW. 

ɸʅɸʃʀɿ ʂʆʃʆʈʀʉʊʀʏɽʉʂʆɻʆ ʆʌʆʈʄʃɽʅʀʗ ʀ ɸʉʉʆʈʊʀʄɽʅʊɸ ʇɸʈɸɼʅʓʍ 

ʎɺɽʊʅʀʂʆɺ ɺ ʇɸʈʂɸʍ ʄʆʉʂɺʓ. 

 

Annotation:  In this article the characteristic of coloristic registration and the range of flower beds on the 

example of several city parks of the city of Moscow is carried out. The study identified the most common in parks 

- geometric, regular shapes of flower beds. For the decoration of the front flower beds use a bright, sustainable, 

highly decorative annual flower crops - begonia vale of eternal blossoms, petunia and large-flowered, cineraria 

Maritime, Tagetes rejected and erect, ageratum Mexican (Houston). Basically it is a new generation of hybrids, 

characterized by a General equalization, resistance to environmental factors, do not lose decorative during the 

warm season. In the analysis of color combinations of regular ceremonial flower beds in the studied parks method 

was used Hideaki Chijiiwa, in translation Bochkovoj I.YU. 

Key words: color design, color theory, color combinations, flower bed decoration, assortment, annual flower 

cultures, regular flower beds.  

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʠ ʘʩʩʦʨʪʠ-

ʤʝʥʪʘ ʮʚʝʪʥʠʢʦʚ ʥʘ ʧʨʠʤʝʨʝ ʥʝʩʢʦʣʴʢʠʭ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʦʚ ʛʦʨʦʜʘ ʄʦʩʢʚʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʚ ʧʘʨʢʘʭ - ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ, ʨʝʛʫʣʷʨʥʳʝ ʬʦʨʤʳ ʮʚʝʪʥʠʢʦʚ. ɼʣʷ 

ʦʬʦʨʤʣʝʥʠʷ ʧʘʨʘʜʥʳʭ ʮʚʝʪʥʠʢʦʚ ʧʨʠʤʝʥʷʶʪ ʷʨʢʠʝ, ʫʩʪʦʡʯʠʚʳʝ, ʚʳʩʦʢʦ ʜʝʢʦʨʘʪʠʚʥʳʝ ʦʜʥʦʣʝʪʥʠʝ ʮʚʝ-

ʪʦʯʥʳʝ ʢʫʣʴʪʫʨʳ ï ʙʝʛʦʥʠʶ ʚʝʯʥʦʮʚʝʪʫʱʫʶ, ʧʝʪʫʥʠʶ ʤʥʦʛʦʮʚʝʪʢʦʚʫʶ ʠ ʢʨʫʧʥʦʮʚʝʪʢʦʚʫʶ, ʮʠʥʝʨʘʨʠʶ 

ʤʦʨʩʢʫʶ, ʪʘʛʝʪʝʩ ʦʪʢʣʦʥʝʥʥʳʡ ʠ ʧʨʷʤʦʩʪʦʷʯʠʡ, ʘʛʝʨʘʪʫʤ ʤʝʢʩʠʢʘʥʩʢʠʡ (ʍʦʫʩʪʦʥʘ). ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʛʠ-

ʙʨʠʜʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʙʱʝʡ ʚʳʨʘʚʥʝʥʥʦʩʪʴʶ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʥʝ 

ʪʝʨʷʶʱʠʝ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʪʸʧʣʦʛʦ ʩʝʟʦʥʘ. ʇʨʠ ʘʥʘʣʠʟʝ ʮʚʝʪʦʚʳʭ ʢʦʤʙʠʥʘʮʠʡ ʨʝʛʫʣʷʨʥʳʭ ʧʘ-

ʨʘʜʥʳʭ ʮʚʝʪʥʠʢʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʢʘʭ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʍʠʜʝʷʢʠ ʏʠʜʟʠʠʚʘ, ʚ ʧʝʨʝʚʦʜʝ ɹʦʯʢʦʚʦʡ 

ʀ.ʖ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʣʦʨʠʩʪʠʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ, ʪʝʦʨʠʷ ʮʚʝʪʘ, ʮʚʝʪʦʚʳʝ ʩʦʯʝʪʘʥʠʷ, ʦʬʦʨʤʣʝʥʠʝ 

ʮʚʝʪʥʠʢʦʚ, ʘʩʩʦʨʪʠʤʝʥʪ, ʦʜʥʦʣʝʪʥʠʝ ʮʚʝʪʦʯʥʳʝ ʢʫʣʴʪʫʨʳ, ʨʝʛʫʣʷʨʥʳʝ ʮʚʝʪʥʠʢʠ.  

 

ʃʶʙʦʤʫ ʞʠʪʝʣʶ ʛʦʨʦʜʘ ʠʥʦʛʜʘ ʦʯʝʥʴ ʭʦʯʝʪʩʷ 

ʦʪʜʦʭʥʫʪʴ ʦʪ ʮʘʨʩʪʚʘ ʙʝʪʦʥʘ ʠ ʩʪʝʢʣʘ, ʠ ʧʦʙʳʚʘʪʴ 

ʥʘ ʧʨʠʨʦʜʝ. ʅʦ ʥʝ ʫ ʢʘʞʜʦʛʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳ-

ʝʭʘʪʴ ʚ ʧʦʣʝ ʠʣʠ ʣʝʩ, ʧʦʵʪʦʤʫ ʤʥʦʛʠʝ ʝʜʫʪ ʚ ʩʚʦʙʦʜ-

ʥʦʝ ʚʨʝʤʷ ʛʫʣʷʪʴ ʚ ʧʘʨʢʘʭ. ʆʯʝʥʴ ʚʘʞʥʦ ʛʨʘʤʦʪʥʦ 

ʦʬʦʨʤʠʪʴ ʧʘʨʢʦʚʳʝ ʮʚʝʪʥʠʢʠ, ʧʦʪʦʤʫ ʯʪʦ ʦʙʳʯʥʦ 

ʵʪʦ ʩʘʤʘʷ ʷʨʢʘʷ ʯʘʩʪʴ ʚ ʣʘʥʜʰʘʬʪʝ. ʉʝʛʦʜʥʷ ʤʥʦʛʠʝ 

ʣʶʜʠ ʫʚʣʝʢʘʶʪʩʷ ʮʚʝʪʦʚʦʜʩʪʚʦʤ, ʚʝʜʴ ʵʪʦ ʦʜʠʥ ʠʟ 

ʩʧʦʩʦʙʦʚ ʫʢʨʘʩʠʪʴ ʤʠʨ ʠ ʩʜʝʣʘʪʴ ʝʛʦ ʙʦʣʝʝ ʢʨʘʩʠ-

ʚʳʤ. 

ɼʘʥʥʘʷ ʪʝʤʘ ʘʢʪʫʘʣʴʥʘ, ʪʘʢ ʢʘʢ ʯʘʱʝ ʚʩʝʛʦ 

ʠʤʝʥʥʦ ʮʚʝʪʳ ʧʨʠʚʣʝʢʘʶʪ ʚ ʧʘʨʢʠ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ 

ʩ ʫʜʦʚʦʣʴʩʪʚʠʝ ʬʦʪʦʛʨʘʬʠʨʫʶʪʩʷ ʥʘ ʬʦʥʝ ʢʣʫʤʙ. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʦʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝ-

ʥʠʷ ʧʘʨʘʜʥʳʭ ʨʝʛʫʣʷʨʥʳʭ ʮʚʝʪʥʠʢʦʚ ʧʘʨʢʦʚ 

ʄʦʩʢʚʳ: ʧʘʨʢʘ ɻʦʨʴʢʦʛʦ, ɺɼʅʍ, ʉʦʢʦʣʴʥʠʢʦʚ ʠ 

ɻʦʥʯʘʨʦʚʩʢʦʛʦ ʧʘʨʢʘ. ʀʭ ʦʙʲʝʜʠʥʷʝʪ: ʨʘʩʧʦʣʦʞʝ-

ʥʠʝ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, 

ʥʘʣʠʯʠʝ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʧʘʨʘʜʥʦʡ ʟʦʥʳ, ʚʳʩʦʢʘʷ 

ʧʝʰʝʭʦʜʥʘʷ ʥʘʛʨʫʟʢʘ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʦʮʝʥʪ ʢʘʞ-

ʜʦʛʦ ʮʚʝʪʘ ʧʦʜʩʯʠʪʘʥ ʚ ʦʜʥʠ ʠ ʪʝ ʞʝ ʩʨʦʢʠ, ʚʠʟʫ-

ʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥʘ ʧʣʦʱʘʜʴ, ʦʪʚʝʜʸʥʥʘʷ ʧʦʜ ʢʘʞʜʳʡ 

ʮʚʝʪ. 

ʎʚʝʪʥʠʢ - ʵʪʦ ʤʦʱʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʧʨʠʸʤ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʷʶʪ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, 
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ʦʧʨʝʜʝʣʷʶʪ ʝʸ ʧʣʶʩʳ, ʩʢʨʳʚʘʶʪ ʥʝʜʦʩʪʘʪʢʠ ʠ ʚʥʦ-

ʩʷʪ ʘʢʮʝʥʪ ʚ ʚʠʜʝ ʮʚʝʪʘ ʠʣʠ ʬʦʨʤʳ [3]. ʇʦʜ ʮʚʝʪʥʠ-

ʢʦʤ ʧʦʥʠʤʘʶʪ ʧʣʦʱʘʜʴ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ 

ʛʘʟʦʥʳ, ʜʦʨʦʞʢʠ, ʦʜʥʦʣʝʪʥʠʝ ʠ ʤʥʦʛʦʣʝʪʥʠʝ ʮʚʝʪʫ-

ʱʠʝ ʠ ʜʝʢʦʨʘʪʠʚʥʦ-ʣʠʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʤʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ [2]. 

ʇʘʨʢ - ɻ ʪʦ ʦʟʝʣʝʥʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʘʷ ʜʣʷ ʦʪʜʳʭʘ ʠ ʚʢʣʶʯʘʶʱʘʷ ʵʣʝʤʝʥʪʳ ʧʨʠ-

ʨʦʜʥʦʛʦ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʧʦʩʪʨʦʡʢʠ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʦʤ-

ʧʦʟʠʮʠʶ [1].  

ʇʝʡʟʘʞ ʧʘʨʢʘ ʜʦʣʞʝʥ ʥʘʧʦʤʠʥʘʪʴ ʝʩʪʝʩʪʚʝʥ-

ʥʫʶ ʧʨʠʨʦʜʫ ʧʨʠ ʵʪʦʤ ʜʦʧʫʩʢʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʢʘ-

ʢʦʛʦ-ʣʠʙʦ ʧʨʠʨʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʃʘʥʜʰʘʬʪʥʳʡ ʜʠ-

ʟʘʡʥʝʨ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʠʪʴ, ʧʦʜʯʝʨʢʥʫʪʴ ʩʘʤʦʝ 

ʛʣʘʚʥʦʝ, ʧʝʨʝʜʘʪʴ ʟʨʠʪʝʣʶ ʟʘʜʫʤʘʥʥʦʝ ʵʤʦʮʠʦ-

ʥʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʝʡʟʘʞʘ.  

ʇʨʠ ʧʦʤʦʱʠ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʬʦʨʤ, 

ʦʢʨʘʩʦʢ, ʦʩʚʝʱʝʥʠʷ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʥʦ ʩʦ-

ʟʜʘʪʴ ʣʶʙʦʡ ʧʝʡʟʘʞ ʠ ʥʘʩʪʨʦʠʪʴ ʟʨʠʪʝʣʷ ʥʘ ʦʧʨʝʜʝ-

ʣʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ [5]. 

ʉʫʝɦʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʮʚʝʪʦʚ, ʦʥʠ 

ʙʳʚʘʶʪ ʨʦʜʩʪʚʝʥʥʳʝ (ʥʘʧʨʠʤʝʨ, ʢʨʘʩʥʳʡ ʠ ʦʨʘʥ-

ʞʝʚʳʡ) ʠ ʢʦʥʪʨʘʩʪʥʳʝ (ʢʨʘʩʥʳʡ ʠ ʟʝʣʝʥʳʡ), ʪʸʧʣʳʝ 

ʠ ʭʦʣʦʜʥʳʝ, ʷʨʢʠʝ (ʦʩʥʦʚʥʳʝ) ʠʣʠ ʧʘʩʪʝʣʴʥʳʝ 

(ʩʚʝʪʣʳʝ) [4]. ʅʘ ʢʣʫʤʙʘʭ ʠ ʮʚʝʪʥʠʢʘʭ ʯʘʩʪʦ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʢʦʥʪʨʘʩʪʥʳʭ ʠ ʨʦʜʩʪʚʝʥʥʳʭ 

ʦʪʪʝʥʢʦʚ ʮʚʝʪʦʚ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʦ ʧʨʘ-

ʚʠʣʴʥʦʩʪʠ ʧʦʜʙʦʨʘ ʮʚʝʪʦʚʳʭ ʢʦʤʙʠʥʘʮʠʡ ʚ ʨʝʛʫ-

ʣʷʨʥʳʭ ʮʚʝʪʥʠʢʘʭ. ʉʫʪʴ ʤʝʪʦʜʠʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʥʘʡʪʠ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʝ ʩʦʯʝʪʘʥʠʝ ʠʟ ʮʚʝ-

ʪʦʚʳʭ ʢʦʤʙʠʥʘʮʠʡ ʠʟ ʜʚʫʭ ʠ ʙʦʣʝʝ ʮʚʝʪʦʚ, ʩʦʟʜʘʪʴ 

ʠʟ ʥʠʭ ʛʘʨʤʦʥʠʯʥʫʶ ʮʚʝʪʦʚʫʶ ʛʘʤʤʫ. ɸʚʪʦʨ ʤʝʪʦ-

ʜʠʢʠ ʍʠʜʝʷʢʠ ʏʠʜʟʠʠʚʘ - 2003 ʛ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʦ ʯʝʪʳʨʝ ʤʦʩʢʦʚʩʢʠʭ 

ʧʘʨʢʘ, ʘ ʠʤʝʥʥʦ ʠʭ ʧʘʨʘʜʥʘʷ ʯʘʩʪʴ, ʩʦʜʝʨʞʘʱʘʷ ʨʝ-

ʛʫʣʷʨʥʳʝ ʮʚʝʪʥʠʢʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʦʜʥʦʣʝʪ-

ʥʠʭ ʢʫʣʴʪʫʨ. ɺʨʝʤʷ ʫʯʸʪʘ ï ʠʶʣʴ, ʩʝʨʝʜʠʥʘ ʣʝʪʘ, ʩʘ-

ʤʳʡ ʧʠʢ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʧʦʜʦʙʥʳʭ ʮʚʝʪʦʯʥʳʭ ʢʦʤ-

ʧʦʟʠʮʠʡ. ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʠʭ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘ. 

ʇʣʦʱʘʜʴ ʇʘʨʢʘ ɻʦʨʴʢʦʛʦ ï 120 ʛʝʢʪʘʨʦʚ, ʠʟ 

ʥʠʭ 15 000 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʮʚʝʪʥʠʢʦʚ, ʠ ʜʣʷ 

ʢʘʞʜʦʛʦ ʫʛʦʣʢʘ ʧʘʨʢʘ ʩʦʟʜʘʝʪʩʷ ʦʩʦʙʦʝ ʥʘʩʪʨʦʝʥʠʝ. 

ʇʨʝʦʙʣʘʜʘʶʪ ʮʚʝʪʥʠʢʠ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʬʦʨʤ, ʩʦ-

ʩʪʦʷʱʠʝ ʠʟ ʦʜʥʦʛʦ ʚʠʜʘ ʦʜʥʦʣʝʪʥʠʢʦʚ, ʥʘʧʨʠʤʝʨ, 

ʩʘʣʴʚʠʠ ʩʚʝʨʢʘʶʱʝʡ (Salvia splendens Ker-Jawl) ʩ 

ʷʨʢʦ-ʢʨʘʩʥʳʤʠ ʩʚʝʯʢʦʚʠʜʥʳʤʠ ʩʦʮʚʝʪʠʷʤʠ, ʢʦʪʦ-

ʨʘʷ ʚʳʠʛʨʳʰʥʦ ʠ ʷʨʢʦ ʩʤʦʪʨʠʪʩʷ ʚ ʦʙʨʘʤʣʝʥʠʠ ʟʝ-

ʣʝʥʦʛʦ ʛʘʟʦʥʘ. ɺ ʧʘʨʢʝ ʥʘ ʬʦʥʝ ʤʦʱʝʥʠʡ ʤʥʦʛʦ ʙʝ-

ʪʦʥʥʳʭ ʠ ʢʝʨʘʤʠʯʝʩʢʠʭ ʚʘʟʦʥʦʚ ʩ ʢʨʘʩʥʳʤʠ ʠ ʙʝ-

ʣʳʤʠ ʘʤʧʝʣʴʥʳʤʠ ʧʝʪʫʥʠʷʤʠ (Petunia hybrida), ʚ 

ʦʜʥʦʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʝ.  

ʇʝʡʟʘʞʥʳʝ ʢʣʫʤʙʳ ʚ ʧʘʨʪʝʨʥʦʡ ʯʘʩʪʠ ʧʘʨʢʘ 

ʨʘʟʙʘʚʣʷʶʪ ʨʝʛʫʣʷʨʥʫʶ ʧʣʘʥʠʨʦʚʢʫ, ʫʨʘʚʥʦʚʝʰʠ-

ʚʘʷ ʧʨʷʤʦʪʫ ʘʣʣʝʡ. ɺʩʪʨʝʯʘʶʪʩʷ ʠ ʤʦʜʫʣʴʥʳʝ ʨʝʛʫ-

ʣʷʨʥʳʝ ʧʘʨʪʝʨʥʳʝ ʮʚʝʪʥʠʢʠ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʪʝʥʠʷ 

ʚʳʩʘʞʝʥʳ ʫʟʦʨʦʤ, ʘ ʚ ʮʝʥʪʨʝ ʢʦʤʧʦʟʠʮʠʠ ʢʘʨʢʘʩ-

ʥʘʷ ʟʝʣʝʥʘʷ ʬʠʛʫʨʘ. ɺ ʮʚʝʪʦʯʥʦʤ ʦʬʦʨʤʣʝʥʠʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʦʜʥʦʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʪʫʥʠʝʡ ʢʨʫʧʥʦʮʚʝʪʢʦʚʦʡ ʠ ʤʝʣʢʦ-

ʮʚʝʪʢʦʚʦʡ, ʪʘʛʝʪʝʩʦʤ ʦʪʢʣʦʥʝʥʥʳʤ (Tagetes patula 

L.), ʘʛʝʨʘʪʫʤʦʤ ʤʝʢʩʠʢʘʥʩʢʠʤ (Ageratum mexi-

canum Sims.), ʘʣʠʩʩʫʤʦʤ ʤʦʨʩʢʠʤ (Alissum maritime 

Lam.), ʮʠʥʝʨʘʨʠʝʡ ʩʝʨʝʙʨʠʩʪʦʡ (Cineraria maritime 

L.), ʙʝʛʦʥʠʝʡ ʚʝʯʥʦʮʚʝʪʫʱʝʡ (Begonia semper-

florens Link.), ʢʦʣʝʫʩʦʤ ɹʣʶʤʘ (Koleus blumei 

Benth.) ʠ ʜʨʫʛʠʤʠ.  

ɺ ʮʚʝʪʦʚʦʡ ʧʘʣʠʪʨʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʪʪʝʥʢʦʚ 

ʮʚʝʪʥʠʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1, ʧʨʝʦʙʣʘʜʘʝʪ 

ʨʦʟʦʚʘʷ ʦʢʨʘʩʢʘ ʮʚʝʪʢʦʚ ʠ ʩʦʮʚʝʪʠʡ (35%), ʘ ʤʝʥʴ-

ʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ (5%). ɺ ʦʩʥʦʚ-

ʥʦʤ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʪʨʘʩʪʥʦʝ ʩʦʯʝʪʘʥʠʝ ʙʣʠʟʢʦ-

ʨʦʜʩʪʚʝʥʥʳʭ ʪʸʧʣʳʭ ʮʚʝʪʦʚ. ʇʨʠʯʸʤ ʢʦʥʪʨʘʩʪ ʧʦ-

ʩʪʨʦʝʥ ʥʘ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʠ ʜʚʫʭ ʪʸʧʣʳʭ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʥʘʩʳʱʝʥʥʳʭ ʠ ʥʝʥʘʩʳʱʝʥʥʳʭ (ʧʘʩʪʝʣʴʥʳʭ) 

ʮʚʝʪʦʚ. ʉʦʩʪʦʷʥʠʝ ʮʚʝʪʥʠʢʦʚ ʭʦʨʦʰʝʝ, ʩʦʨʥʷʢʦʚ 

ʥʝʪ, ʨʘʩʪʝʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʳ. 

 

 
ʈʠʩ. 1 ï ɻʠʩʪʦʛʨʘʤʤʘ ʮʚʝʪʦʚʳʭ ʮʚʝʪʥʠʢʦʚ ʧʘʨʢʘ ɻʦʨʴʢʦʛʦ, ʠʶʣʴ 2018 

 

ʇʘʨʢ ɺɼʅʍ (ɺʳʩʪʘʚʢʘ ʜʦʩʪʠʞʝʥʠʡ ʥʘʨʦʜʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ) ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 235,5 ʛʘ, ʙʳʣʘ ʩʦ-

ʟʜʘʥʘ ʚʦ ʚʨʝʤʷ ʨʘʩʮʚʝʪʘ ʘʨʭʠʪʝʢʪʫʨʳ ʠʩʪʦʨʠʯʝ-

ʩʢʦʛʦ ʨʝʘʣʠʟʤʘ, ʧʦʵʪʦʤʫ ʦʛʨʦʤʥʳʝ ʧʘʨʘʜʥʳʝ ʧʘʨ-
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ʪʝʨʥʳʝ ʮʚʝʪʥʠʢʠ ʠ ʢʨʫʛʣʳʝ ʢʣʫʤʙʳ ʷʚʣʷʶʪʩʷ ʯʘ-

ʩʪʴʶ ʪʦʡ ʵʧʦʭʠ. ɿʜʝʩʴ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʣʦʱʘʜʠ ʦʪʚʝʜʝʥʳ ʧʦʜ ʮʚʝʪʦʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ, ʧʨʝ-

ʦʙʣʘʜʘʶʪ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠ ʢʚʘʜʨʘʪʥʳʝ ʬʦʨʤʳ. ʉʦ-

ʟʜʘʥʳ ʮʝʣʳʝ ʢʦʤʧʦʟʠʮʠʠ ʠʟ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʩʪʘʨ-

ʥʠʢʦʚ ʠ ʮʚʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨ, ʚʤʝʩʪʝ ʩ ʜʝʨʝʚʴʷʤʠ, ʢʦ-

ʪʦʨʳʝ ʩʚʝʨʭʫ ʧʦʭʦʞʠ ʥʘ ʦʛʨʦʤʥʳʡ ʟʝʣʝʥʳʡ ʢʦʚʝʨ. 

ɺʦʢʨʫʛ ʬʦʥʪʘʥʦʚ ʨʘʟʙʠʪ ʛʘʟʦʥ ʠ ʧʦ ʢʨʘʶ ʧʘʨʪʝʨʘ ʚ 

ʙʦʨʜʶʨʘʭ ʚʳʩʘʞʝʥʳ ʨʦʟʳ, ʦʙʨʘʟʫʷ ʣʝʥʪʦʯʥʳʡ 

ʮʚʝʪʥʠʢ. ɺ ʵʪʦʤ ʧʘʨʢʝ ʥʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠ 

ʩʣʦʞʥʳʝ ʮʚʝʪʥʠʢʠ ï ʘʨʘʙʝʩʢʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʩʪʘʣʴʥʳʤʠ. ɸʩʩʦʨʪʠʤʝʥʪ ʮʚʝʪʥʠʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʦʩʥʦʚʥʦʤ ʦʜʥʦʣʝʪʥʠʢʘʤʠ: ʢʨʘʩʥʦʡ ʠ ʨʦʟʦʚʦʡ ʙʝʛʦ-

ʥʠʝʡ ʚʝʯʥʦʮʚʝʪʫʱʝʡ, ʘʣʠʩʩʫʤʦʤ ʤʦʨʩʢʠʤ ʙʝʣʦʡ 

ʦʢʨʘʩʢʠ, ʘʛʝʨʘʪʫʤʦʤ ʤʝʢʩʠʢʘʥʩʢʠʤ, ʢʦʭʠʝʡ ʚʝʥʝʯ-

ʥʦʡ (Kochia scroparia Schrad.) ʮʠʥʝʨʘʨʠʝʡ ʩʝʨʝʙʨʠ-

ʩʪʦʡ, ʪʨʦʧʠʯʝʩʢʦʡ ʪʝʧʣʦʣʶʙʠʚʦʡ ʢʘʥʥʦʡ ʠʥʜʠʡ-

ʩʢʦʡ, ʤʥʦʛʦʣʝʪʥʠʤʠ ʚʠʜʘʤʠ: ʣʠʣʝʡʥʠʢʘʤʠ ʞʝʣʪʳʤ 

ʠ ʦʨʘʥʞʝʚʳʤ, ʧʘʨʢʚʳʤʠ ʠ ʯʘʡʥʦ-ʛʠʙʨʠʜʥʳʤʠ ʨʦ-

ʟʘʤʠ ʠ ʣʠʣʠʷʤʠ ʘʟʠʘʪʩʢʠʤʠ ʠ ʚʦʩʪʦʯʥʳʤʠ. ʏʘʩʪʴ 

ʮʚʝʪʦʯʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʘʟʦʥʦʤ ʠ 

ʢʫʩʪʘʨʥʠʢʘʤʠ. ʀʩʭʦʜʷ ʠʟ ʛʠʩʪʦʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʦʡ ʥʘ ʨʠʩ. 2, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʮʚʝʪ-

ʥʠʢʠ ʧʘʨʢʘ ɺɼʅʍ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʨʦʟʦ-

ʚʳʤ, ʢʨʘʩʥʳʤ ʠ ʙʝʣʳʤ ʮʚʝʪʦʤ (20-25%), ʟʝʣʸʥʳʡ ʠ 

ʞʝʣʪʳʡ ï 15 ʠ 10% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʤʝʥʴʰʝ ʚʩʝʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʠʨʝʥʝʚʳʡ ʮʚʝʪ (5%). ɺ ʦʩʥʦʚʥʦʤ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʢʦʥʪʨʘʩʪʥʦʝ ʩʦʯʝʪʘʥʠʝ ʯʠʩʪʳʭ ʠ ʷʨʢʠʭ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʮʚʝʪʦʚ. ʉʦʩʪʦʷʥʠʝ ʮʚʝʪʥʠʢʦʚ 

ʦʪʣʠʯʥʦʝ, ʩʦʨʥʷʢʦʚ ʥʝʪ, ʨʘʩʪʝʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʟ-

ʚʠʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʛʦ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ ʞʠʟʥʝʥ-

ʥʳʭ ʬʦʨʤ. 

 
ʈʠʩ. 2 ïɻʠʩʪʦʛʨʘʤʤʘ ʮʚʝʪʦʚʦʛʦ ʨʝʰʝʥʠʷ ʮʚʝʪʥʠʢʦʚ ɺɼʅʍ, ʠʶʣʴ 2018 

 

ɺ ʧʘʨʢʝ çʉʦʢʦʣʴʥʠʢʠè ʚʩʪʨʝʯʘʶʪʩʷ ʧʝʨʝʥʦʩ-

ʥʳʝ ʤʦʜʫʣʴʥʳʝ ʚʘʟʦʥʳ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʛʜʝ ʘʢʮʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʞʸʣ-

ʪʳʡ ʪʘʛʝʪʝʩ ʧʨʷʤʦʩʪʦʷʯʠʡ (Tagetes erecta L.). ʕʣʝ-

ʤʝʥʪʘʤʠ ʧʨʦʛʫʣʦʯʥʦʡ ʟʦʥʳ ʷʚʣʷʶʪʩʷ ʨʘʙʘʪʢʠ c 

ʤʥʦʛʦʣʝʪʥʠʤʠ ʥʠʟʢʦʨʦʩʣʳʤʠ ʪʨʘʚʘʤʠ. ʋ ʟʘʙʦʨʘ 

ʤʝʩʪʘʤʠ ʧʦʧʘʜʘʶʪʩʷ ʢʣʫʤʙʳ ï ʛʨʷʜʢʠ. ʊʘʢʞʝ ʚ 

ʧʘʨʢʝ ʝʩʪʴ ʢʘʤʝʥʠʩʪʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʛʜʝ ʩ ʮʚʝʪʦʯ-

ʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ ʚʝʯʥʦʟʝʣʝʥʳʤʠ ʭʚʦʡʥʳʤʠ ʚ 

ʢʦʤʧʦʟʠʮʠʶ ʚʭʦʜʷʪ ʢʨʫʧʥʳʝ ʠ ʤʝʣʢʠʝ ʢʘʤʥʠ. ɺ 

ʵʪʦʤ ʧʘʨʢʝ ʚʩʝ ʮʚʝʪʥʠʢʠ ʩʦʩʪʘʚʣʝʥʳ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʚʠʜʦʚ. ʎʚʝʪʥʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʛʝʪʝʩʦʤ ʦʪʢʣʦ-

ʥʸʥʥʳʤ ʞʝʣʪʳʤ, ʢʦʚʳʣʝʤ, ʘʩʪʨʦʡ ʢʠʪʘʡʩʢʦʡ, ʧʝʪʫ-

ʥʠʝʡ (ʨʘʟʥʳʝ ʚʠʜʳ), ʙʝʛʦʥʠʝʡ ʚʝʯʥʦʮʚʝʪʫʱʝʡ, ʘʛʝ-

ʨʘʪʫʤʦʤ ʤʝʢʩʠʢʘʥʩʢʠʤ. ɺ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʨʦʜʩʪʚʝʥʥʦʝ ʠ ʢʦʥʪʨʘʩʪʥʦʝ ʩʦʯʝʪʘʥʠʝ ʮʚʝʪʦʚ.  

ʉʦʩʪʦʷʥʠʝ ʮʚʝʪʥʠʢʦʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, 

ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʩʦʨʥʷʢʠ, ʦʛʦʣʸʥʥʘʷ ʟʝʤʣʷ. 

ʀʩʭʦʜʷ ʠʟ ʛʠʩʪʦʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠ-

ʩʫʥʢʝ 3, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʢʣʫʤʙʘʭ 

ʧʘʨʢʘ çʉʦʢʦʣʴʥʠʢʠè ʧʨʝʦʙʣʘʜʘʝʪ ʙʦʨʜʦʚʳʡ (25%) 

ʠ ʟʝʣʝʥʳʡ ʮʚʝʪ (24%), ʤʝʥʴʰʝ ʚʩʝʛʦ ʩʠʨʝʥʝʚʦʛʦ 

(6%) ʠ ʞʝʣʪʦʛʦ ʮʚʝʪʦʚ (14%). ʕʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʧʘʩʪʝʣʴʥʳʭ ʠ ʪʸʧʣʳʭ ʮʚʝʪʦʚ ʠ ʢʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʩʚʝ-

ʪʦʣʶʙʠʚʳʝ ʦʜʥʦʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʪʘ-

ʢʘʷ ʮʚʝʪʦʚʘʷ ʢʦʤʧʦʟʠʮʠʷ ʩʚʷʟʘʥʘ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʮʚʝʪʥʠʢʠ, 

ʚʢʣʶʯʘʷ ʧʘʨʘʜʥʳʝ, ʥʘʭʦʜʷʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʯʘʩʪʠʯ-

ʥʦʛʦ ʠ ʧʦʣʥʦʛʦ ʟʘʪʝʥʝʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʧʦʜ-

ʙʦʨ ʢʫʣʴʪʫʨ ʦʪʨʘʞʘʝʪ ʵʪʦ ʚ ʮʚʝʪʦʚʦʡ ʛʘʤʤʝ (ʟʝʣʸʥʦ-

ʙʦʨʜʦʚʘʷ). 
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ʈʠʩ. 3 ï ɻʠʩʪʦʛʨʘʤʤʘ ʮʚʝʪʦʚʦʛʦ ʨʝʰʝʥʠʷ ʮʚʝʪʥʠʢʦʚ ʧʘʨʢʘ çʉʦʢʦʣʴʥʠʢʠè. 

 

ʈʘʡʦʥʥʳʡ ʧʘʨʢ çɻʦʥʯʘʨʦʚʘè ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʫʣʠʮʝ ʈʫʩʪʘʚʝʣʠ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ 6,2 ʛʝʢʪʘʨʘ. ʆʥ 

ʙʳʣ ʟʘʙʨʦʰʝʥ ʠ ʥʘʭʦʜʠʣʩʷ ʚ ʧʣʘʯʝʚʥʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʥʦ ʩ 2013 ʛʦʜʘ ʝʛʦ ʙʣʘʛʦʫʩʪʨʦʠʣʠ ʠ ʪʝʧʝʨʴ ʵʪʦ ʟʝʣʝ-

ʥʳʡ ʫʛʦʣʦʢ ʦʪʜʳʭʘ ʜʣʷ ʛʦʨʦʞʘʥ. ɿʜʝʩʴ ʪʘʢʞʝ ʧʨʝ-

ʦʙʣʘʜʘʶʪ ʬʦʨʤʘʣʴʥʳʝ ʮʚʝʪʥʠʢʠ ʠ ʤʦʜʫʣʴʥʳʝ ʮʚʝʪ-

ʥʠʢʠ. ɹʝʛʦʥʠʶ ʚʝʯʥʦʮʚʝʪʫʱʫʶ ʙʝʣʦʛʦ ʠ ʢʨʘʩʥʦʛʦ 

ʦʪʪʝʥʢʘ ʦʢʘʥʪʦʚʳʚʘʝʪ ʮʠʥʝʨʘʨʠʷ ʩʝʨʝʙʨʠʩʪʘʷ ʩ 

ʧʨʠʯʫʜʣʠʚʳʤʠ ʨʝʟʥʳʤʠ ʣʠʩʪʴʷʤʠ. ɺ ʵʪʦʤ ʧʘʨʢʝ ʦʜ-

ʥʦʣʝʪʥʠʝ ʨʘʩʪʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ: ʢʨʘʩʥʦʡ, ʙʝʣʦʡ ʠ 

ʨʦʟʦʚʦʡ ʙʝʛʦʥʠʝʡ ʚʝʯʥʦʮʚʝʪʫʱʝʡ, ʢʦʭʠʝʡ ʚʝʥʝʯ-

ʥʦʡ, ʮʠʥʝʨʘʨʠʝʡ ʩʝʨʝʙʨʠʩʪʦʡ. ɺ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʢʦʥʪʨʘʩʪʥʦʝ ʩʦʯʝʪʘʥʠʝ ʮʚʝʪʦʚ ï ʢʨʘʩʥʦʛʦ ʩ 

ʙʝʣʳʤ, ʨʦʟʦʚʦʛʦ ʩ ʩʝʨʝʙʨʠʩʪʳʤ. ʉʦʩʪʦʷʥʠʝ ʮʚʝʪʥʠ-

ʢʦʚ ʭʦʨʦʰʝʝ, ʩʦʨʥʷʢʦʚ ʥʝʪ, ʨʘʩʪʝʥʠʷ ʥʦʨʤʘʣʴʥʦ 

ʨʘʟʚʠʪʳ, ʬʨʘʛʤʝʥʪʦʚ ʛʘʟʦʥʘ ʚ ʮʚʝʪʥʠʢʘʭ ʥʝʪ, ʯʪʦ 

ʦʪʣʠʯʘʝʪ ʜʘʥʥʳʡ ʧʘʨʢ ʦʪ ʦʩʪʘʣʴʥʳʭ.  

ɻʠʩʪʦʛʨʘʤʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 4, 

ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʮʚʝʪʥʠʢʘʭ ɻʦʥʯʘʨʦʚ-

ʩʢʦʛʦ ʧʘʨʢʘ ʧʨʝʦʙʣʘʜʘʝʪ ʢʨʘʩʥʳʡ ʠ ʨʦʟʦʚʳʡ ʮʚʝʪʘ 

(25%), ʤʝʥʴʰʝ ʚʩʝʛʦ ʩʠʨʝʥʝʚʦʛʦ ʠ ʟʝʣʸʥʦʛʦ (5%). 

 

 
ʈʠʩ. 4 ï ɻʠʩʪʦʛʨʘʤʤʘ ʮʚʝʪʦʚʦʛʦ ʨʝʰʝʥʠʷ ʮʚʝʪʥʠʢʦʚ ʧʘʨʢʘ çɻʦʥʯʘʨʦʚʘè, ʠʶʣʴ 2018 

 

ʎʚʝʪʥʠʢʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʝʢʦʨʘ-

ʪʠʚʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʧʘʨʢʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʘ-

ʚʠʣʴʥʦ ʫʭʘʞʠʚʘʪʴ ʟʘ ʥʠʤʠ, ʧʦʣʠʚʘʪʴ, ʫʜʘʣʷʪʴ ʩʦʨ-

ʥʷʢʠ, ʧʦʜʢʘʨʤʣʠʚʘʪʴ ʨʘʩʪʝʥʠʷ. ʎʚʝʪʥʠʢʠ ʧʘʨʢʦʚ 

ʄʦʩʢʚʳ ʫʩʪʦʡʯʠʚʳ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩ-

ʪʘʥʠʷ, ʠʭ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʚʳʩʦʢʘʷ. 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʠʩʪʦʛʨʘʤʤʘ ʩʚʦʜ-

ʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʮʚʝʪʦʚʦʛʦ ʨʝʰʝʥʠʷ ʚ ʧʨʦʮʝʥʪʥʦʤ 

ʩʦʦʪʥʦʰʝʥʠʠ ʧʘʨʘʜʥʳʭ ʨʝʛʫʣʷʨʥʳʭ ʮʚʝʪʥʠʢʦʚ ʠʩ-

ʩʣʝʜʫʝʤʳʭ ʧʘʨʢʦʚ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ. ʂʘʢ ʤʳ 

ʚʠʜʠʤ, ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦ ʚʩʝʤ ʫʯʝʪʥʳʤ ʮʚʝʪʥʠʢʘʤ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ (23%), ʢʨʘʩʥʦʛʦ (19%) 

ʠ ʟʝʣʝʥʦʛʦ (16%), ʪʘʢ ʢʘʢ ʚʝʟʜʝ ʝʩʪʴ ʤʥʦʛʦ ʛʘʟʦʥʦʚ 

ʠ ʪʨʘʚʳ. ʉʣʘʙʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʦʤʧʦʟʠʮʠʠ ʮʚʝʪʥʠ-

ʢʦʚ ʩʠʨʝʥʝʚʳʡ (4%), ʞʸʣʪʳʡ (7%), ʙʦʨʜʦʚʳʡ (8%) 

ʮʚʝʪʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʦʥʪʨʘʩʪʥʳʤʠ ʜʨʫʛ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʜʨʫʛʘ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʨʠ ʧʨʝʦʙʣʘ-

ʜʘʶʱʠʭ ʮʚʝʪʘ (ʢʨʘʩʥʳʡ, ʨʦʟʦʚʳʡ, ʟʝʣʸʥʳʡ) ʷʚʣʷ-

ʶʪʩʷ ʛʘʨʤʦʥʠʯʥʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʝʪʦʜʠʢʦʡ.  
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ʈʠʩ. 5 ï ʉʚʦʜʥʘʷ ʛʠʩʪʦʛʨʘʤʤʘ ʩʨʘʚʥʝʥʠʷ ʮʚʝʪʦʚʦʛʦ ʨʝʰʝʥʠʷ ʮʚʝʪʥʠʢʦʚ ʧʘʨʢʦʚ ʄʦʩʢʚʳ. 

 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʢʣʫʤʙʘʭ ʠ ʜʨʫʛʠʭ ʨʝʛʫʣʷʨ-

ʥʳʭ ʮʚʝʪʥʠʢʘʭ ʧʘʨʢʦʚ ʄʦʩʢʚʳ ʚʳʩʘʞʠʚʘʶʪ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʦʜʥʦʣʝʪʥʠʝ ʮʚʝʪʦʯʥʳʝ ʨʘʩʪʝʥʠʷ: ʮʠ-

ʥʝʨʘʨʠʷ ʤʦʨʩʢʘʷ ʩʦʨʪ çʉʝʨʝʙʨʷʥʘʷ ʧʳʣʴè ʠ F1 

Silverado; ʙʝʛʦʥʠʷ ʚʝʯʥʦʮʚʝʪʫʱʘʷ F1 Bada Boom ʠ 

F1 Ambassador, ʪʘʛʝʪʝʩ ʦʪʢʣʦʥʸʥʥʳʡ F1 Hero, ʩʦʨʪ 

çɻʣʘʟ ʪʠʛʨʘè, ʪʘʛʝʪʝʩ ʧʨʷʤʦʩʪʦʷʯʠʡ ʩʦʨʪ çɿʦʣʦʪʦʡ 

ʜʦʣʣʘʨè, F1 Aztek, F1 Leim Green. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ 

ʥʦʚʝʡʰʠʝ ʛʠʙʨʠʜʳ F1, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʜʝ-

ʢʦʨʘʪʠʚʥʦʩʪʴʶ, ʚʳʨʘʚʥʝʥʥʦʩʪʴʶ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʤʝʥʷʶʱʠʤʩʷ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. ʇʨʠʯʸʤ ʚ ʥʝʢʦʪʦʨʳʭ 

ʢʦʤʧʦʟʠʮʠʷʭ, ʠʤʝʝʪ ʤʝʩʪʦ ʚʢʣʶʯʝʥʠʝ ʢʘʢ ʤʥʦʛʦ-

ʣʝʪʥʠʭ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ 

ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʭʚʦʡʥʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʠʥʝʨʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ï ʛʘʣʴʢʠ, ʛʨʘʚʠʷ, ʚʘʣʫʥʦʚ, ʢʦʨʳ.  

ʇʦʯʪʠ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʘʨʢʘʭ ʄʦʩʢʚʳ ʮʚʝ-

ʪʦʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ï ʧʘʨʘʜʥʳʝ ʧʘʨʪʝʨʥʳʝ ʨʝʛʫʣʷʨ-

ʥʳʝ ʮʚʝʪʥʠʢʠ. ʇʦʵʪʦʤʫ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʟʘʥʷʪʘ ʛʘʟʦ-

ʥʦʤ, ʢʦʪʦʨʳʡ ʠ ʜʘʸʪ ʜʦʩʪʘʪʦʯʥʦ ʚʝʩʦʤʳʡ ʧʨʦʮʝʥʪ 

ʟʝʣʸʥʦʛʦ ʮʚʝʪʘ (16%) ʚ ʢʦʤʧʦʟʠʮʠʷʭ. ʆʥ ʷʚʣʷʝʪʩʷ 

ʭʦʨʦʰʠʤ ʧʘʨʪʥʸʨʦʤ ʜʣʷ ʜʚʫʭ ʨʦʜʩʪʚʝʥʥʳʭ ʮʚʝʪʦʚ 

ʨʦʟʦʚʦʛʦ ʠ ʢʨʘʩʥʦʛʦ. ɺʩʝ ʚʤʝʩʪʝ ʦʥʠ ʜʘʶʪ ʛʘʨʤʦ-

ʥʠʯʥʫʶ ʮʚʝʪʦʚʫʶ ʛʘʤʤʫ.  

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʮʚʝʪʥʠʢʘʭ ʧʨʦʚʦʜʷʪʩʷ ʚʦʚʨʝʤʷ, ʧʦʵʪʦʤʫ ʮʚʝʪ-

ʥʠʢʠ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ. ʉʦʨʥʷʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ɺʩʝ ʮʚʝʪʥʠʢʠ ʩʦʯʝʪʘʶʪʩʷ ʩ ʬʦʥʦʤ. ʊʝʭʥʦʣʦʛʠʠ ʚʳ-

ʨʘʱʠʚʘʥʠʷ ʩʦʙʣʶʜʝʥʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʘʢʦʛʦ 

ʪʠʧʘ ʧʦʩʘʜʢʠ ʪʨʝʙʫʶʪ ʚʳʩʦʢʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʬʦʥʘ ʠ ʜʦʚʦʣʴʥʦ ʪʨʫʜʦʸʤʢʦʛʦ ʫʭʦʜʘ.  

ʉʘʤʳʡ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʮʚʝʪʦʯʥʳʭ 

ʢʫʣʴʪʫʨ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ɺɼʅʍ, ʤʝʥʴʰʝ ʚʩʝʛʦ ʘʩ-

ʩʦʨʪʠʤʝʥʪ ʚ ʉʦʢʦʣʴʥʠʢʘʭ. ʂʦʤʧʦʟʠʮʠʠ ʮʚʝʪʦʚʳʭ 

ʩʦʯʝʪʘʥʠʡ ʚʦ ʚʩʝʭ ʧʘʨʢʘʭ ʛʘʨʤʦʥʠʯʥʳʝ ʠ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʢʘʢ ʢʦʥʪʨʘʩʪʥʳʝ (ʯʘʱʝ ʚʩʝʛʦ), ʪʘʢ ʠ ʨʦʜʩʪʚʝʥ-

ʥʳʝ ʩʦʯʝʪʘʥʠʷ ʮʚʝʪʦʚ.  
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ɹʘʨʦʥʠʥ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  

 ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʕʢʩʧʝʨʪʠʟʘ ʠ ʫ ʧʨʘʚʣʝʥʠʝ 

ʥʝʜʚʠʞʠʤʦʩʪʴʶè 

ʇʝʥʟʝʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  

ʫʥʠʚʝʨʩʠʪʝʪʘ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ  

 

ʅʛʫʝʥ ʊʠʝʥ ʅʘʤ  

 ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ  

çʆʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʫʧʨʘʚʣʝʥʠʠʷ ʥʝʜʚʠʞʠʤʦʩʪʴʶè ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  

(ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)  

 

CLASSIFICATION OF TH E TYPES OF RESIDENTIAL REAL EST ATE IN THE SOCIALIST  

REPUBLIC OF VIETNAM AND FEATURES OF ITS NEW CONSTRUCTION AND  RENOVATION  

 

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʈɸɿʅʆɺʀɼʅʆʉʊɽʁ ɾʀʃʀʑʅʆʁ ʅɽɼɺʀɾʀʄʆʉʊʀ ɺ 

ʉʆʎʀɸʃʀʉʊʀʏɽʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀ ɺʔɽʊʅɸʄ ʀ ʆʉʆɹɽʅʅʆʉʊʀ ɽɽ ʅʆɺʆɻʆ 

ʉʊʈʆʀʊɽʃʔʉʊɺɸ ʀ ʈɽʅʆɺɸʎʀʀ  

 

Summary 

The article implements the goal of a classification analysis of the types of residential real estate in the Socialist 

Republic of Vietnam and shows the features of its new construction and renovation. 

The main results of the work in the article include: the global trend of the main directions of reproduction of 

the housing stock in the economically developed countries of Western Europe, which is the priority of reconstruc-

tion (modernization) and renovation of existing housing; identified trends in housing growth in Vietnam; features 

of the modern formation of the housing market of Vietnam; classification of residential real estate in Vietnam; the 

specificity of the housing market by the Vietnamese in terms of the ability of foreign citizens to acquire ownership 

of real estate; specific features of the taxation of real estate in Vietnam; the high importance of the need for active 

development in Vietnam of state programs for the renovation (modernization) of the housing stock on five-story 

panel houses of mass industrial residential development with considerable physical deterioration, similar to Russia 

and other countries, is updated. 

The article shows the conclusions that prove the importance of scientific and practical research in the field of 

improving the housing and reconstruction policies of Vietnam based on the identified major global and country 

trends in the reproduction of housing real estate. 

Key words: reconstruction; reproduction; Residential Properties; trends; real estate market; renovation; 

overhaul; New construction; modernization; housing stock. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʝʘʣʠʟʦʚʘʥʘ ʮʝʣʴ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʤʫ ʘʥʘʣʠʟʫ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʞʠʣʠʱʥʦʡ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ ʚ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ɺʴʝʪʥʘʤ ʠ ʧʦʢʘʟʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʝʝ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʝʥʦʚʘ-

ʮʠʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ: ʛʣʦʙʘʣʴʥʳʡ ʪʨʝʥʜ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚ-

ʣʝʥʠʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʣʦʛʦ ʬʦʥʜʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʢʦʪʦʨʳʡ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʦʨʠʪʝʪʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ (ʤʦʜʝʨʥʠʟʘʮʠʠ) ʠ ʨʝʥʦʚʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʞʠʣʴʷ; ʚʳʷʚʣʝʥʳ 

ʪʝʥʜʝʥʮʠʠ ʫʚʝʣʠʯʝʥʠʷ ʞʠʣʴʷ ʚʦ ɺʴʝʪʥʘʤʝ; ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʞʠʣʠʱʥʦʛʦ ʨʳʥʢʘ 

ɺʴʝʪʥʘʤʘ; ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʞʠʣʠʱʥʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ ɺʴʝʪʥʘʤʘ; ʩʧʝʮʠʬʠʢʘ ʞʠʣʠʱʥʦʛʦ ʨʳʥʢʘ ɺʲʝʪʥʘʤʠ ʚ 



10 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #10(38), 2018  

 

ʯʘʩʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʦʩʪʨʘʥʥʳʤʠ ʛʨʘʞʜʘʥʘʤʠ ʧʨʠʦʙʨʝʪʘʪʴ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ; ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʠ ɺʴʝʪʥʘʤʘ; ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʘ ʚʳʩʦʢʘʷ ʟʥʘʯʠ-

ʤʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʢʪʠʚʥʦʛʦ ʨʘʚʠʪʠʷ ʚʦ ɺʴʝʪʥʘʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʨʝʥʦʚʘʮʠʠ (ʤʦʜʝʨʥʠʟʘ-

ʮʠʠ) ʞʠʣʦʛʦ ʬʦʥʜʘ ʧʦ ʧʘʥʝʣʴʥʳʤ ʧʷʪʠʵʪʘʞʥʳʤ ʜʦʤʘʤ ʤʘʩʩʦʚʦʡ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʩʦ ʟʥʘ-

ʯʠʪʝʣʴʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʠʟʥʦʩʦʤ, ʘʥʘʣʦʛʠʯʥʳʭ ʈʦʩʩʠʠ ʠ ʧʨʦʯʠʭ ʩʪʨʘʥ. 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʳ ʚʳʚʦʜʳ, ʢʦʪʦʨʳʝ ʜʦʢʘʟʳʚʘʶʪ ʚʘʞʥʦʩʪʴ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙ-

ʣʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʞʠʣʠʱʥʦʡ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ɺʴʝʪʥʘʤʘ ʥʘ ʦʩʥʦʚʝ ʚʳʷʚʣʝʥʥʳʭ ʦʩ-

ʥʦʚʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʠ ʩʪʨʘʥʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʣʠʱʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ; ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ; ʞʠʣʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ; ʪʝʥʜʝʥʮʠʠ; ʨʳʥʦʢ ʥʝʜʚʠ-

ʞʠʤʦʩʪʠ; ʨʝʥʦʚʘʮʠʷ; ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ; ʥʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ; ʤʦʜʝʨʥʠʟʘʮʠʷ; ʞʠʣʦʡ ʬʦʥʜ. 

 

 ɺʚʝʜʝʥʠʝ 

ɺʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʳʪʘ ʨʘʟʚʠʪʠʷ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʣʦʛʦ ʬʦʥʜʘ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦ-

ʤʠʢʠ [9,10] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʙʣʝʤʘʪʠʢʘ ʥʝʧʨʝʨʳʚ-

ʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʥʘ ʦʩʥʦʚʝ 

ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʝʛʦ ʧʨʝʞ-

ʜʝʚʨʝʤʝʥʥʦʛʦ ʠʟʥʦʩʘ ʧʫʪʝʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʨʝʥʦ-

ʚʘʮʠʠ ʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ, ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʞʠʣʠʱʥʦʡ 

ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ, ɺʴʝʪʥʘʤʠ ʠ ʧʨʦʯʠʭ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥ.  

ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʞʠʣʦʡ ʥʝʜʚʠ-

ʞʠʤʦʩʪʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʥʦʩ ʚʝʪʭʠʭ ʘʚʘʨʠʡʥʳʭ 

ʟʜʘʥʠʡ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ, ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, 

ʧʨʦʚʝʜʝʥʠʝ ʝʛʦ ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʪʝʢʫʱʠʭ ʨʝʤʦʥʪʦʚ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥ-

ʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤʳ ʨʳʥʢʘ ʞʠʣʴʷ ʧʨʝʜʦʧʨʝʜʝʷʶʪ 

ʚʘʞʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʘʢʮʝʥʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʞʠʣʠʱʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʯʘʩʪʠ 

ʚʳʜʝʣʝʥʠʷ ʧʨʠʦʨʠʪʝʪʘ ʠʥʚʝʩʪʠʮʠʠʡ ʤʝʞʜʫ ʥʦʚʳʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʠ ʨʝʥʦʚʘʮʠʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʞʠʣʦʛʦ ʬʦʥʜʘ.  

ʇʦ ʠʪʦʛʘʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ, ʩʠʤ-

ʧʦʟʠʫʤʦʚ, ʩʝʤʠʥʘʨʦʚ, ʧʨʦʚʦʜʠʤʳʭ ʂʦʤʠʪʝʪʦʤ ʝʚ-

ʨʦʧʝʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʞʠʣʠʱʥʳʤ 

ʚʦʧʨʦʩʘʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʫ 

ʆʆʅ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʙʱʝʡ ʷʚʣʷʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶ-

ʱʠʭ ʟʜʘʥʠʡ,ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʨʘʡʦʥʦʚ ʠʭ 

ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʩʪʨʦʡʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʢ ʘʨʭʠʪʝʢ-

ʪʫʨʥʳʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ,ʪʘʢ ʠ ʟʜʘʥʠʡ 

ʨʷʜʦʚʦʡ ʟʘʩʪʨʦʡʢʠ, ʚʦʟʚʝʜʸʥʥʳʭ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʤʘʥʝʨʝ ʠ ʷʚʣʷʶʱʠʭʩʷ ʚʘʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʛʦʨʦʜ-

ʩʢʦʡ ʩʨʝʜʳ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʦʨʠʪʝʪʘ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʞʠʣʠʱʥʦʡ ʧʦʣʠʪʠʢʝ ʤʦʞʥʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʜʚʝ ʦʩʥʦʚʥʳʝ ʤʦʜʝʣʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʞʠʣʦʛʦ ʬʦʥʜʘ: ʤʦʜʝʣʴ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʥʦʚʦʝ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʠ ʤʦʜʝʣʴ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝ-

ʤʦʥʪ. ɼʣʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʜʦʤʠʥʠʨʫ-

ʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ ʤʦʜʝʣʴ ʩ ʘʢʮʝʥʪʦʤ ʥʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʞʠʣʦʛʦ ʬʦʥʜʘ.  

ɿʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʦʧʳʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʞʠʣʦʛʦ ʬʦʥʜʘ ʉʉʉʈ, ʢʦʛʜʘ ʚʝʩʴʤʘ ʫʩʧʝʰʥʦ ʦʩʫ-

ʱʝʩʪʚʣʷʣʘʩʴ ʨʝʢʦʥʩʪʨʫʢʮʠʦʥʥʘʷ ʞʠʣʠʱʥʘʷ ʧʦʣʠ-

ʪʠʢʘ ʠ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʨʘʚʦʚʘʷ 

ʙʘʟʘ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʥʦʨʤ ʪʠʧʘ ɺʉʅ  ψ . ɺ ʧʦʩʪʩʦ-

ʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʠʥʪʝʨʝʩʝʥ ʦʧʳʪ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭ-

ʩʪʘʥ  φ Ȣ ʅʦ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʘ ʩʦʚʨʝʤʝʥʥʘʷ 
ʤʦʜʝʣʴ ʨʝʥʦʚʘʮʠʠ ʞʠʣʦʛʦ ʬʦʥʜʘ ʚ ʛ. ʄʦʩʢʚʝ  χ  . 
ɺʝʩʴʤʘ ʠʥʪʝʨʝʩʝʥ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʞʠʣʠʱʥʦʡ 

ʧʦʣʠʪʠʢʠ ɺʴʝʪʥʘʤʘ ʚ ʦʙʣʘʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʤʦ-

ʜʝʨʥʠʟʘʮʠʠ ʠ ʨʝʥʦʚʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʩʪʦʠʤʦʩʪʠ ʚʣʘʜʝʥʠʷ (total cost of 

ownership, TCO) ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʙʲʝʢʪʘʤ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ  ρςȟρσȢ 
 

1. ʈʘʟʚʠʪʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʦ ɺʴʝʪʥʘʤʝ 

ʆʙʟʦʨ ʩʪʘʪʠʩʪʠʢʠ  ρ , ʘ ʪʘʢʞʝ ʧʫʙʣʠʢʘʮʠʡ ʧʦ 
ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʷʜʘ ʘʚʪʦʨʦʚ  ςȟσȟυȟρρ, ʧʦʢʘ-
ʟʳʚʘʝʪ ʫʚʝʨʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ɺʴʝʪʥʘʤʠ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶ-

ʱʠʭʩʷ ʵʢʦʥʦʤʠʢ ʖʛʦ-ɺʦʩʪʦʯʥʘʷ ɸʟʠʠ. ʋʚʝʣʠʯʝʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʫʨʙʘʥʠʟʘʮʠʠ ʩ 2000 ʛʦʜʘ, ʩʧʦʩʦʙʩʪʚʦ-

ʚʘʣʦ ʨʦʩʪʫ ʠʥʚʝʩʪʠʮʠʡ ʚ ʞʠʣʠʱʥʫʶ ʥʝʜʚʠʞʠʤʦʩʪʴ 

ʧʦ ʨʘʟʣʠʯʥʳʤ ʝʝ ʩʝʛʤʝʥʪʘʤ ʠ ʧʨʠʚʝʣʦ ʢ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʫ ʤʥʦʛʦʵʪʘʞʥʦʛʦ ʞʠʣʴʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʨʝʘʣʠʟʘ-

ʮʠʠ ʢʨʫʧʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦ-

ʛʨʘʤʤ ʞʠʣʠʱʥʦʡ ʟʘʩʪʨʦʡʢʠ ʩ ʧʨʠʪʨʠʪʝʪʦʤ ʤʥʦʛʦ-

ʵʪʘʞʥʦʛʦ ʚʳʩʦʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɺ ʩʚʦʝʤ ʩʪʨʝʤʣʝʥʠʠ ʢ ʧʦʟʠʮʠʷʤ ʣʠʜʝʨʘ ʩʨʝʜʠ 

ʩʪʨʘʥ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʘʟʠʠ, ɺʴʝʪʥʘʤ ʩʪʘʚʠʪ ʧʝʨʝʜ 

ʩʦʙʦʡ ʮʝʣʴ ʜʦ 2020 ʛʦʜʘ ʜʦʩʪʠʯʴ ʧʦʢʘʟʘʪʝʣʷ ʦʙʝʩʧʝ-

ʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʞʠʣʦʡ ʧʣʦʱʘʜʴʶ ʥʘ ʫʨʦʚʥʝ 25 

ʢʚ.ʤ. ʥʘ ʯʝʣʦʚʝʢʘ (29 ʢʚ.ʤ. ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʛʦʨʦʜʩʢʠʭ 

ʧʦʩʝʣʝʥʠʷʭ, 22 ʢʚ.ʤ. ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪ-

ʥʦʩʪʠ) ʧʨʠ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦʢʦʣʦ 

100 ʤʠʣʣʠʦʥʦʚ, ʘ ʦʙʱʠʡ ʞʠʣʬʦʥʜ ʚ ʩʪʨʘʥʝ ʜʦʩʪʠʛ-

ʥʝʪ 2000 ʤʣʥ. ʤ2. ʇʨʠ ʵʪʦʤ ʚ 2009 ʛ. ʩʨʝʜʥʷʷ ʦʙʝʩ-

ʧʝʯʝʥʥʦʩʪʴ ʞʠʣʦʡ ʧʣʦʱʘʜʴʶ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 

ʚʩʝʛʦ 16,7 ʢʚ.ʤ. ʥʘ ʯʝʣʦʚʝʢʘ, 19,2 ʢʚ.ʤ. ʥʘ ʯʝʣʦʚʝʢʘ 

ʚ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ, 15,7 ʢʚ.ʤ. ʥʘ ʯʝʣʦʚʝʢʘ ʚ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ [1]. 

ɼʝʤʦʥʩʪʨʘʮʠʝʡ ʫʩʧʝʭʘ ʨʝʘʣʠʟʘʮʠʠ ʢʨʫʧʥʳʭ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʦʩʪʨʦ-

ʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʝʜʚʠʞʠʤʦʩʪʠ: Daewoo ʦʪʝʣʴ (17 

ʵʪʘʞʝʡ), Hanoi Tower (24 ʵʪʘʞʘ), Vincom City ʢʦʤ-

ʧʣʝʢʩ (21 ʵʪʘʞ), Vietcombank Tower (22 ʵʪʘʞʘ), ʢʦʤ-

ʧʣʝʢʩ ʚʳʩʦʪʥʳʭ ʞʠʣʳʭ ʟʜʘʥʠʡ ʢʦʤʧʘʥʠʠ Vinaconex 

ʚ ʨʘʡʦʥʝ ʂʘʫʞʘʡ (17 ʵʪʘʞʝʡ ʠ 34 ʵʪʘʞʘ), ʟʜʘʥʠʝ 

Petro Vietnam ʥʘ ʫʣʠʮʝ ʃʘʥʛ ʍʘ (19 ʵʪʘʞʝʡ) ʚ ʍʘ-

ʥʦʝ; ʚ ʛʦʨʦʜʝ ʍʦʰʠʤʠʥ ï ʪʦʨʛʦʚʳʡ ʮʝʥʪʨ Saigon 

Trade Center (33 ʵʪʘʞʘ), Petro Vietnam Tower (21 

ʵʪʘʞ). ʋʢʘʟʘʥʥʳʝ ʧʨʦʝʢʪʳ ʵʬʬʝʢʪʠʚʥʦ ʵʢʩʧʣʫʘʪʠ-

ʨʫʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ɺ ʍʘʥʦʝ ʠʤʝʝʪʩʷ ʨʷʜ ʤʫʣʴʪʠʵʪʘʞʥʳʭ ʢʦʤʧʣʝʢ-

ʩʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ: Hanoi ʉity 



 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #10(38), 2018 11 

 

ʉomplex ï ʠʥʚʝʩʪʠʮʠʷ ʢʦʨʧʦʨʘʮʠʠ Coralis SA ʠʟ 

ʃʶʢʩʝʤʙʫʨʛʘ (ʥʘʭʦʜʠʪʩʷ ʚ ʫʛʣʫ ʫʣʠʮ ʃʠʝʫ ɾʘʡ ï 

ɼʘʦ ʊʘʥ ʨʘʡʦʥʘ ɹʘ ɼʠʥʴ; ʢʦʤʧʣʝʢʩ ʠʤʝʝʪ 65 ʵʪʘ-

ʞʝʡ,ʚʳʩʦʪʘ 195 ʤ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ 11 557 ʤ2,ʦʙʱʠʡ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʘʧʠʪʘʣ ʦʢʦʣʦ 114 600 000 ʜʦʣʣ. 

ʉʐɸ); ʢʦʤʧʣʝʢʩ ʘʧʘʨʪʘʤʝʥʪʦʚ ï ʦʪʝʣʷ ʦʬʠʩʦʚ 

Keangnam Hanoi Landmark Tower (ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʥʘʯʘʣʦʩʴ ʚ 2007 ʛʦʜʫ ʠ ʙʫʜʝʪ ʟʘʚʝʨʰʝʥʦ ʚ 2010 

ʛʦʜʫ; ʚ ʢʦʤʧʣʝʢʩʝ ʠʤʝʶʪʩʷ ʦʜʥʘ 

70-ʪʠ ʵʪʘʞʥʘʷ ʠ ʜʚʝ 48-ʭ ʵʪʘʞʥʳʝ ʙʘʰʥʠ, ʤʘʢ-

ʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ 336 ʤ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ 578 957 ʤ2 

ʠ ʦʙʱʠʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʘʧʠʪʘʣ ʦʢʦʣʦ 1,05 ʤʣʨʜ. 

ʜʦʣʣ. ʉʐɸ); ʧʨʦʝʢʪ Posco Vinatex ʚ ʨʘʡʦʥʝ ɸʥ 

ʍʘʥʴ ʛʦʨʦʜʘ ʍʘʥʦʡ ʩ 75 ʵʪʘʞʘʤʠ ʍAɹʀʂO ï ʙʘʰʥʷ 

ʥʘ ʫʣʠʮʝ ʌʘʤ ɺʘʥ ɼʦʥʛ ʨʘʡʦʥʘ ʊʳ ʃʠʝʤ ï ʍʘʥʦʡ 

(ʠʤʝʝʪ 36 ʵʪʘʞʝʡ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ 120200 ʤ2, ʦʙ-

ʱʠʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʘʧʠʪʘʣ 220 ʤʣʥ. ʜʦʣʣ. 

ʉʐɸ). ɺ ʛʦʨʦʜʝ ʍʦ ʐʠ ʄʠʥ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠ-

ʚʘʶʪ ʪʘʢʠʝ ʧʨʦʝʢʪʳ ʢʘʢ: ʍʳʥʛ ɼʴʝʥ (81 ʵʪʘʞ); ʬʠ-

ʥʘʥʩʦʚʘʷ ʙʘʰʥʷ ï ʠʥʚʝʩʪʦʨ ʢʦʤʧʘʥʠʷ BITEXCO (68 

ʵʪʘʞʝʡ, 7 ʧʦʜʚʘʣʦʚ, ʚʳʩʦʪʘ 300 ʤ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ 

579000 ʤ2, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʘʧʠʪʘʣ -120 ʤʣʥ. 

ʜʦʣʣ. ʉʐɸ); ʎʝʥʪʨ ʌʠʥʘʥʩʦʚ ɺʴʝʪʥʘʤʘ ï ʠʥʚʝʩʪʠ-

ʮʠʠ ʢʦʨʧʦʨʘʮʠʠ Berjana ʠʟ ʄʘʣʘʡʟʠʠ -ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʠʟ ʧʷʪʠ 48-ʵʪʘʞʥʳʭ ʙʣʦʢʦʚ ʠ ʦʜ-

ʥʦʛʦ 30-ʪʠ ʵʪʘʞʥʦʛʦ ʙʣʦʢʘ, ʦʙʱʠʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ 

ʢʘʧʠʪʘʣ 930 ʤʣʥ. ʜʦʣʣ. ʉʐɸ). 

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ɺʴʝʪʥʘʤʘ ʧʦ-

ʢʘʟʳʚʘʝʪ [1,3], ʯʪʦ ʧʣʦʱʘʜʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʚʝʜʝʥ-

ʥʳʭ ʞʠʣʳʭ ʢʚʘʨʪʠʨ ʚ ʢʦʥʜʦʤʠʥʠʫʤʘʭ ʠʤʝʣʘ ʤʘʢʩʠ-

ʤʫʤ ʚ 2011 ʛʦʜʫ ʚ 4 ,219 ʤʣʥ.ʢʚ.ʤ. ʧʨʠ ʦʙʱʝʤ ʢʦʣʠ-

ʯʝʩʪʚʝ ʢʚʘʨʪʠʨ 21 735, ʘ ʟʘʪʝʤ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 

1,844 ʤʣʥ.ʤ.ʢʚ. ʠ 7 643 ʢʚʘʨʪʠʨ ʚ 2012 ʛ. ɺ ʜʝʣʴʥʝʡ-

ʰʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʦʷʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʧʣʦ-

ʱʘʜʝʡ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʚ 0,121 ʤʣʥ. ʤ.ʢʚ. ʠ 

ʦʢʦʣʦ 2,5 ʪʳʩ.ʢʚʘʨʪʠʨ ʚ ʛʦʜ. ʆʜʥʘʢʦ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʢʚʘʨʪʠʨ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʭ ʚ ʢʨʫʧʥʳʭ ʮʝʥʪʨʘʭ - ʍʘʥʦʝ, ʍʦʰʠʤʠʥʝ, 

ɼʘʥʘʥʛʝ ʠ ʧʨ. 

2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʞʠʣʠʱ-

ʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʦʛʣʘʩʥʦ ɾʠʣʠʱʥʦʛʦ ʂʦ-

ʜʝʢʩʘ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ɺʴʝʪʥʘʤ 

ʉʧʝʮʠʬʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʞʠʣʠʱʥʦʛʦ ʨʳʥʢʘ ɺʴʝʪʥʘʤʘ ʷʚʣʷʝʪʩʷ ʚʩʪʫʧʣʝʥʠʝ ʩ 

1 ʠʶʣʷ 2015 ʛʦʜʘ ʚ ʩʠʣʫ ʥʦʚʦʛʦ ɾʠʣʠʱʥʦʛʦ ʢʦʜʝʢʩʘ 

 τ . ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʥʦʩʪʨʘʥʥʳʝ ʛʨʘʞʜʘʥʝ, ʥʝ 
ʠʤʝʶʱʠʝ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʧʦʣʫʯʠʣʠ 

ʧʨʘʚʦ ʧʨʠʦʙʨʝʪʘʪʴ ʞʠʣʫʶ ʥʝʜʚʠʞʠʤʦʩʪʴ ʚʦ ɺʴʝʪ-

ʥʘʤʝ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʨʠʪʦʢʫ 

ʠʥʚʝʩʪʠʮʠʡ ʠ ʘʢʪʠʚʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʳʥʢʘ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɾʠʣʠʱʥʳʤ ʢʦʜʝʢʩʦʤ ɺʴʝʪ-

ʥʘʤʘ ʩʫʱʝʩʪʚʫʝʪ 2 ʪʠʧʘ ʦʙʲʝʢʪʦʚ ʞʠʣʦʡ ʥʝʜʚʠʞʠ-

ʤʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʢ ʟʝʤʣʝ: ʢʚʘʨ-

ʪʠʨʳ; ʜʦʤʘ ʥʘ ʦʪʜʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʟʝʤʣʠ (ʚʠʣʣʳ ʚ 

ʢʦʪʪʝʜʞʥʳʭ ʧʦʩʝʣʢʘʭ, ʪʘʫʥʭʘʫʩʳ, ʦʪʜʝʣʴʥʦ ʩʪʦʷ-

ʱʠʝ ʜʦʤʘ ʠ ʪ.ʜ.).  

ʊʘʢʞʝ ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʞʠʣʦʡ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʭʘ-

ʥʠʟʤʦʚ ʠʭ ʨʝʘʣʠʟʘʮʠʠ: 

ʢʦʤʤʝʨʯʝʩʢʦʝ ʞʠʣʴʝ (ʧʦ-ʚʴʝʪʥʘʤʩʢʠ: nh¨ ֫ 

thҼҺng mӴi) ï ʣʶʙʦʝ ʞʠʣʴʝ, ʧʦʩʪʨʦʝʥʥʦʝ ʩ ʮʝʣʴʶ 

ʨʝʘʣʠʟʘʮʠʠ ʠʣʠ ʩʜʘʯʠ ʚ ʘʨʝʥʜʫ ʥʘ ʦʩʥʦʚʝ ʨʳʥʦʯʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ; 

ʩʦʮʠʘʣʴʥʦʝ ʞʠʣʴʝ (ʧʦ-ʚʴʝʪʥʘʤʩʢʠ: nh¨ ֫ x« 

h֥i) ï ʣʶʙʦʝ ʞʠʣʴʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʝ ʦʨʛʘʥʠʟʘʮʠʷʤ, 

ʧʦʣʴʟʫʶʱʠʤʩʷ ʧʦʣʠʪʠʢʦʡ ʚ ʦʙʣʘʩʪʠ ʞʠʣʠʱʥʦʡ 

ʧʦʜʜʝʨʞʢʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʛʦʩʫʜʘʨʩʪʚʦʤ ʚ ʨʘʤ-

ʢʘʭ ɾʠʣʠʱʥʦʛʦ ʢʦʜʝʢʩʘ; 

ʦʬʠʮʠʘʣʴʥʳʝ ʨʝʟʠʜʝʥʮʠʠ (ʧʦ-ʚʴʝʪʥʘʤʩʢʠ: nh¨ 

֫ c¹ng vֱ) ï ʞʠʣʴʝ, ʢʦʪʦʨʳʤ ʚʣʘʜʝʝʪ ʛʦʩʫʜʘʨʩʪʚʦ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʦʬʠʮʠʘʣʴʥʳʭ 

ʣʠʮ, ʯʠʥʦʚʥʠʢʦʚ ʠ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘ-

ʱʠʭ ʠʣʠ ʨʘʙʦʪʥʠʢʦʚ ʙʶʜʞʝʪʥʦʡ ʩʬʝʨʳ; 

ʞʠʣʴʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʧʝʨʝʩʝʣʝʥʠʷ (ʧʦ-ʚʴʝʪ-

ʥʘʤʩʢʠ: nh¨ ֫ ĽԜ phֱc vֱ t§i Ľ֗nh cҼ), ï ʣʶʙʦʝ ʞʠʣʴʝ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ ʠʣʠ ʬʠʟʠ-

ʯʝʩʢʠʭ ʣʠʮ, ʢʦʪʦʨʳʭ ʧʝʨʝʩʝʣʷʝʪ ʛʦʩʫʜʘʨʩʪʚʦ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʠʟʲʷʪʠʷ ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʠʤ ʟʝʤʣʠ; 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʞʠʣʦʝ ʩʪʨʦʝʥʠʝ (ʧʦ-ʚʴʝʪʥʘʤ-

ʩʢʠ: nh¨ ֫ cֳa h֥ gia Ľ³nh, c§ nh©n) ï ʞʠʣʴʝ, ʧʦʩʪʨʦ-

ʝʥʥʦʝ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʦʨʷʜʢʝ ʩ ʮʝʣʴʶ ʧʨʦʞʠʚʘ-

ʥʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʚʴʝʪʥʘʤʩʢʦʛʦ ʞʠʣʠʱʥʦʛʦ 

ʨʳʥʢʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʫʧʢʠ ʞʠʣʠʱʥʦʡ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʠʥʦʩʪʨʘʥʥʳʤʠ ʛʨʘʞʜʘʥʘʤʠ ʪʦʣʴʢʦ 

ʥʘʧʨʷʤʫʶ ʫ ʜʝʚʝʣʦʧʝʨʘ. ʆʬʦʨʤʣʝʥʠʝ ʧʨʘʚʘ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ ʜʣʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʚʦʟ-

ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ ʚ ʧʨʦʝʢʪʘʭ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʞʠʣʴʷ, ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ ʠ ʢʦʪʪʝʜʞʥʳʝ ʧʦʩʝʣʢʠ. 

ʀʥʦʩʪʨʘʥʝʮ ʤʦʞʝʪ ʦʬʦʨʤʠʪʴ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʥʘ ʩʚʦʶ ʥʝʜʚʠʞʠʤʦʩʪʴ ʩʨʦʢʦʤ ʥʘ 50 ʣʝʪ ʩ ʚʦʟʤʦʞ-

ʥʦʩʪʴʶ ʧʨʦʜʣʝʥʠʷ ʝʱʝ ʥʘ 50 ʣʝʪ.  

ʅʘ ʨʳʥʢʝ ʝʩʪʴ ʝʱʸ ʦʜʠʥ ʪʠʧ ʧʨʝʜʣʦʞʝʥʠʷ: 

ʊʫʨʠʩʪʠʯʝʩʢʠʝ/ʛʦʩʪʠʥʠʯʥʳʝ ʢʚʘʨʪʠʨʳ (ʧʦ-

ʚʴʝʪʥʘʤʩʢʠ ï cŁn h֥ du l֗ch/kh§ch sӴn). ɺ ʢʫʨʦʨʪʥʳʭ 

ʛʦʨʦʜʘʭ ɺʴʝʪʥʘʤʘ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʝʜʣʦʞʝʥʠʷ 

ʦ ʧʦʢʫʧʢʝ ʥʦʤʝʨʦʚ / ʢʚʘʨʪʠʨ ʚʥʫʪʨʠ ʛʦʩʪʠʥʠʯʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ. ʊʘʢʠʝ ʩʜʝʣʢʠ ʘʙʩʦʣʶʪʥʦ ʣʝʛʘʣʴʥʳ, ʥʦ 

ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʪʠ ʧʨʦʝʢʪʳ ʢʘʢ ʧʨʘʚʠʣʦ ʨʝʘʣʠʟʫ-

ʶʪʩʷ ʥʘ ʟʝʤʣʝ, ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʞʠʣʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʘ ʥʠʭ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʨʘ-

ʚʠʣʘ, ʫʢʘʟʘʥʥʳʝ ʚ ɾʠʣʠʱʥʦʤ ʢʦʜʝʢʩʝ. ɺ ʪʘʢʠʭ ʦʙʲ-

ʝʢʪʘʭ ʥʠ ʠʥʦʩʪʨʘʥʝʮ, ʥʠ ʛʨʘʞʜʘʥʠʥ ɺʴʝʪʥʘʤʘ ʥʝ 

ʤʦʛʫʪ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʠ, ʬʘʢʪʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʚʣʘʜʝʥʠʷ ʦʙʲʝʢʪʦʤ ʷʚ-

ʣʷʝʪʩʷ ʜʦʣʛʦʩʨʦʯʥʘʷ ʘʨʝʥʜʘ, ʩʨʦʢ ʢʦʪʦʨʦʡ ʦʛʨʘʥʠ-

ʯʝʥ ʩʨʦʢʦʤ ʘʨʝʥʜʳ ʟʝʤʣʠ ʥʘ ʢʦʪʦʨʦʡ ʵʪʦʪ ʦʙʲʝʢʪ 

ʚʦʟʚʝʜʝʥ (ʦʙʳʯʥʦ ï 50 ʣʝʪ).  

3. ʅʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚʦ ɺʴʝʪ-

ʥʘʤʝ ʥʘ ʧʝʨʚʠʯʥʦʤ ʠ ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʝ, ʟʘʪʨʘʪʳ 

ʚʣʘʜʝʥʠʷ ʠ ʦʪʯʫʞʜʝʥʠ 

ɸʥʘʣʠʟ ʞʠʣʠʱʥʦʛʦ ʨʳʥʢʘ ɺʴʝʪʥʘʤʠ ʫʢʘʟʳʚʘʝʪ 

ʠ ʥʘ ʥʘʣʠʯʠʝ ʩʣʝʜʫʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʣʦʛʦʦʙʣʦ-

ʞʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʠ:  

1. ʇʨʠ ʧʦʢʫʧʢʝ ʧʝʨʚʠʯʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ : 

ʚʟʥʦʩ ʚ ʬʦʥʜ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ (Sinking Fund) 

ï 2%. ʏʘʩʪʦ ʚʭʦʜʠʪ ʚ ʩʪʦʠʤʦʩʪʴ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠ-

ʤʦʩʪʠ; ʅɼʉ (VAT) ï 10% ï ʚʩʝʛʜʘ ʚʢʣʶʯʝʥ ʚ ʩʪʦʠ-

ʤʦʩʪʴ ʦʙʲʝʢʪʘ; ʩʙʦʨ ʟʘ ʦʬʦʨʤʣʝʥʠʝ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʠ ï 0,5% ʦʪ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦ ʜʦʛʦ-

ʚʦʨʫ. 
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2. ʇʨʠ ʧʦʢʫʧʢʝ ʚʪʦʨʠʯʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ: 
ʥʦʪʘʨʠʘʣʴʥʳʝ ʫʩʣʫʛʠ ï ʦʙʳʯʥʦ ʧʦʨʷʜʢʘ 50-100 ʜʦʣ-

ʣʘʨʦʚ ʉʐɸ. ʉʙʦʨ ʟʘ ʦʬʦʨʤʣʝʥʠʝ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʠ ï 0,5% ʦʪ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦ ʜʦʛʦ-

ʚʦʨʫ. 

3. ʅʘʣʦʛʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʣʘʜʝʥʠʝʤ ʥʝʜʚʠʞʠ-
ʤʦʩʪʴʶ ʚʦ ɺʴʝʪʥʘʤʝ: ʥʘʣʦʛ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ ʚʦ 

ɺʴʝʪʥʘʤʝ ʦʪʩʫʪʩʪʚʫʝʪ; ʥʘʣʦʛ ʥʘ ʜʦʭʦʜ ʦʪ ʘʨʝʥʜʳ 

ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ï 10%.  

4. ʅʘʣʦʛʠ ʧʨʠ ʦʪʯʫʞʜʝʥʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚʦ 
ɺʴʝʪʥʘʤʝ: 2% ʦʪ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʘ, ʟʘʬʠʢʩʠʨʦ-

ʚʘʥʥʦʡ ʚ ʥʦʪʘʨʠʘʣʴʥʦ ʟʘʚʝʨʝʥʥʦʤ ʜʦʛʦʚʦʨʝ ʢʫʧʣʠ-

ʧʨʦʜʘʞʠ; ʅʘʣʦʛ ʥʘ ʥʘʩʣʝʜʩʪʚʦ ʠ ʜʘʨʝʥʠʝ ï 10% ʦʪ 

ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ.  

 

4.ʇʨʦʙʣʝʤʘʪʠʢʘ ʨʝʥʦʚʘʮʠʠ ʞʠʣʴʷ 

 ɺʘʞʥʝʡʱʠʤ ʩʝʛʤʝʥʪʦʤ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʳʥʢʘ 

ɺʴʝʪʥʘʤʘ ʷʚʣʷʝʪʩʷ ʩʝʛʤʝʥʪ ʨʝʥʦʚʘʮʠʷ ʞʠʣʴʷ. ʇʨʦ-

ʙʣʝʤʘʪʠʢʘ ʨʝʥʦʚʘʮʠʠ ʤʥʦʛʦʵʪʘʞʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ 

(ʧʷʪʠʵʪʘʞʝʢ) ʪʘʢʞʝ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ ʠ ʜʣʷ ɺʴʝʪ-

ʥʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʡ ʞʠʣʦʡ ʬʦʥʜ ʧʦ ʩʪʘʪʠʩʪʠʢʝ 

ʤʠʥʠʩʪʝʨʩʪʚʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2017 

ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 2500 ʞʠʣʳʭ ʜʦʤʦʚ, ʧʦʩʪʨʦʝʥ-

ʥʳʭ ʜʦ 1994-ʦʛʦ ʛʦʜʘ ʠʣʠ ʙʦʣʝʝ 100 ʪʳʩ. ʢʚʘʨʪʠʨ ʩ 

ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 3 ʤʣʥ. ʢʚ.ʤ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʪʘʢʦʛʦ ʞʠʣʦʛʦ ʬʦʥʜʘ, ʧʦʩʪʨʦʝʥ-

ʥʦʛʦ ʧʦ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ ʤʦʜʝʣʷʤ ʤʘʩʩʦʚʦʛʦ ʞʠ-

ʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʉʉʉʈ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ: ʚ ʍʘʥʦʝ (ʙʦʣʝʝ 1500 ʢʚʘʨʪʠʨ), ʚ 

ʍʦʰʠʤʠʥʝ (ʙʦʣʝʝ 500 ʢʚʘʨʪʠʨ), ʚ ʍʘʡʬʦʥʝ (205 

ʢʚʘʨʪʠʨ). ʇʦʩʣʝ ʤʥʦʛʠʭ ʣʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʥʜʦ-

ʤʠʥʠʫʤʳ ʧʦʩʪʨʦʝʥʥʳʝ ʚ 1960-1985 ʧʝʨʠʦʜ ʚʦ ʤʥʦ-

ʛʠʭ ʦʪʥʦʰʝʥʠʷʭ ʧʨʠʰʣʠ ʚ ʥʝʛʦʜʥʦʩʪʴ ʠ ʩʠʣʴʥʦ 

ʫʭʫʜʰʠʣʠʩʴ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. 

ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʞʠʣʠʱʥʦʛʦ ʥʘʜʟʦʨʘ ʠ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʨʘʩʰʠʨʝʥʠʝ ʧʣʦ-

ʱʘʜʝʡ ʢʚʘʨʪʠʨ. ʕʪʦ ʧʦʚʣʠʷʣʦ ʥʘ ʥʝʛʘʪʠʚʥʦʝ ʠʟʤʝ-

ʥʝʥʠʝ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʥʘ ʫʚʝʣʠʯʝʥʠʝ 

ʥʘʛʨʫʟʦʢ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʭ ʧʝʨʝʛʨʫʟʦʢ , ʯʪʦ ʚ ʢʦ-

ʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʝʣʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʢ ʘʚʘ-

ʨʠʡʥʦʡ ʨʘʙʦʪʝ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʝʨʝʭʦʜʫ ʟʜʘʥʠʡ ʚ 

ʩʪʘʪʫʩ ʚʝʪʭʠʡ ʠ ʘʚʨʠʡʥʳʭ .  

ɿʥʘʯʠʪʝʣʴʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʵʪʦʛʦ ʞʠʣʦʛʦ 

ʬʦʥʜʘ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʢʪʠʚʥʦʛʦ 

ʨʘʚʠʪʠʷ ʚʦ ɺʴʝʪʥʘʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ 

ʨʝʥʦʚʘʮʠʠ ʞʠʣʦʛʦ ʬʦʥʜʘ, ʘʥʘʣʦʛʠʯʥʳʭ ʈʦʩʩʠʠ ʠ 

ʧʨʦʯʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. 

 ʂ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʝʘʣʠʟʘʮʠʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʫʪʝʧʣʝʥʠʷ ʬʘʩʘʜʦʚ ʚʦ ɺʲʝʪʥʘʤʝ ʦʪʥʦ-

ʩʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʠʪʝʨʠʷ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʤʝʱʝ-

ʥʠʡ. ʊʘʢ ʥʘʧʨʠʤʝʨ, ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝ-

ʥʦʧʦʣʠʩʪʠʨʦʣ, ʢʦʪʦʨʳʡ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʤ 

ʩʧʨʦʩʦʤ ʥʝ ʪʦʣʴʢʦ ʚ ʩʪʨʘʥʘʭ ʩ ʭʦʣʦʜʥʳʤʠ ʟʠʤʘʤʠ, 

ʥʦ ʠ ʪʘʤ, ʛʜʝ ʧʨʘʢʪʠʯʝʩʢʠ ʢʨʫʛʣʳʡ ʛʦʜ ʪʝʧʣʦ.  

ʅʘʧʨʠʤʝʨ, ʚ ʊʫʨʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ 100% ʜʦʤʦʚ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʧʦʩʣʝ 2010 ʛʦʜʘ, ʫʪʝʧʣʝʥʳ ʧʝʥʦʧʦʣʠ-

ʩʪʠʨʦʣʦʤ. ʊʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʩ ʬʘʩʘʜʘʤʠ 

ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʚ ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʠ ʦʙʰʠʚʢʝ ʬʘʩʘʜʦʚ ʠ ʢʨʳʰ ʧʝʥʦʧʦ-

ʣʠʩʪʠʨʦʣʦʤ ʠʣʠ ʧʨʦʯʠʤʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʤʘ-

ʪʝʨʠʘʣʘʤʠ, ʩʦʢʨʘʱʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘ-

ʥʠʝ ʧʦʤʝʱʝʥʠʷ ʧʦʯʪʠ ʚʪʨʦʝ.  

 

ɺʳʚʦʜʳ 

¶ ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʣʦʙʘʣʴ-
ʥʳʤ ʪʨʝʥʜʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʣʦʛʦ ʬʦʥʜʘ ʚ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʦʨʠʪʝʪʥʦʤ ʧʝʨʝʭʦʜʝ ʦʪ ʥʦʚʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢ ʨʝʢʦʥʩʪʨʫʢʮʠʠ (ʤʦʜʝʨʥʠʟʘʮʠʠ) ʠ 

ʨʝʥʦʚʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʞʠʣʴʷ, ʯʪʦ ʪʘʢʞʝ ʘʢʪʫ-

ʘʣʴʥʦ ʜʣʷ ʞʠʣʠʱʥʦʡ ʧʦʣʠʪʠʢʠ ɺʴʝʪʥʘʤʘ. 

¶ ʆʧʨʝʜʝʣʝʥʦ ʥʘʣʠʯʠʝ ʪʝʥʜʝʥʮʠʡ ʫʚʝʣʠʯʝ-
ʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʣʠʯʝʩʪʚʘ ʞʠʣʳʭ ʢʚʘʨʪʠʨ ʠ ʦʙ-

ʱʝʡ ʧʣʦʱʘʜʠ ʞʠʣʴʷ ʚ ʢʦʥʜʦʤʠʥʠʫʤʘʭ ɺʴʝʪʥʘʤʘ ʩ 

2011 ʛʦʜʘ ʩʦ ʩʨʝʜʥʠʤ ʪʝʤʧʦʤ ʨʦʩʪʘ ʚ 0,121 ʤʣʥ. 

ʤ.ʢʚ. ʠ ʦʢʦʣʦ 2,5 ʪʳʩ.ʢʚʘʨʪʠʨ ʚ ʛʦʜ . ʇʨʠ ʵʪʦʤ, ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʢʚʘʨʪʠʨ, ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʢʨʫʧʥʳʭ ʮʝʥʪʨʘʭ - ʍʘ-

ʥʦʝ, ʍʦʰʠʤʠʥʝ, ɼʘʥʘʥʛʝ ʠ ʧʨ. 

¶ ʋʩʪʘʥʦʚʣʝʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʩʧʝʮʠʬʠʢʘ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʞʠʣʠʱʥʦʛʦ ʨʳʥʢʘ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ɺʴʝʪʥʘʤ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʡ-

ʩʪʚʠʝʤ ɾʠʣʠʱʥʦʛʦ ʢʦʜʝʢʩʘ, ʢʦʪʦʨʳʡ ʚʩʪʫʧʠʣ ʚ 

ʜʝʡʩʪʚʠʝ ʩ 1 ʠʶʣʷ 2015 ʛʦʜʘ. ɺ ʢʦʜʝʢʩʝ ʦʧʨʝʜʝʣʝʥʳ 

2 ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʞʠʣʠʱʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ɺʴʝʪ-

ʥʘʤʘ: ʢʚʘʨʪʠʨʳ; ʜʦʤʘ ʥʘ ʦʪʜʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʟʝʤʣʠ 

(ʚʠʣʣʳ ʚ ʢʦʪʪʝʜʞʥʳʭ ʧʦʩʝʣʢʘʭ, ʪʘʫʥʭʘʫʩʳ, ʦʪ-

ʜʝʣʴʥʦ ʩʪʦʷʱʠʝ ʜʦʤʘ ʠ ʪ.ʜ.). ʊʘʢʞʝ ʚʳʜʝʣʷʝʪʩʷ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʣʠʟʘ-

ʮʠʠ ʧʨʦʝʢʪʦʚ: ʢʦʤʤʝʨʯʝʩʢʦʝ ʞʠʣʴʝ; ʩʦʮʠʘʣʴʥʦʝ 

ʞʠʣʴʝ; ʦʬʠʮʠʘʣʴʥʳʝ ʨʝʟʠʜʝʥʮʠʠ; ʞʠʣʴʝ, ʠʩʧʦʣʴʟʫ-

ʝʤʦʝ ʜʣʷ ʧʝʨʝʩʝʣʝʥʠʷ; ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʞʠʣʦʝ ʩʪʨʦ-

ʝʥʠʝ. 

¶ ʇʨʦʜʝʤʦʥʩʪʠʨʦʚʘʥʘ ʦʩʦʙʝʥʥʦʩʪʴ ʞʠʣʠʱ-

ʥʦʛʦ ʨʳʥʢʘ ɺʲʝʪʥʘʤʠ ʚ ʯʘʩʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʦ-

ʩʪʨʘʥʥʳʤʠ ʛʨʘʞʜʘʥʘʤʠ ʧʨʠʦʙʨʝʪʘʪʴ ʧʨʘʚʦ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ ʪʦʣʴʢʦ ʥʘʧʨʷʤʫʶ ʫ 

ʜʝʚʝʣʦʧʝʨʘ ʩʨʦʢʦʤ ʥʘ 50 ʣʝʪ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦ-

ʜʣʝʥʠʷ ʝʱʝ ʥʘ 50 ʣʝʪ ʧʦ ʦʪʜʝʣʴʥʳʤ ʩʝʛʤʝʥʪʘʤ 

ʨʳʥʢʘ. 

¶ ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʣʦʛʦʦʙʣʦʞʝ-

ʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʠ ɺʴʝʪʥʘʤʘ ʥʘ ʧʝʨʚʠʯʥʦʤ ʠ ʚʪʦ-

ʨʠʯʥʦʤ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʟʘʪʨʘʪʳ ʚʣʘʜʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʜʣʷ ʩʦʙʩʪʚʝʥʥʠ-

ʢʦʚ ʠ ʝʝ ʦʪʯʫʞʜʝʥʠʷ.  

¶ ʆʩʫʱʝʩʪʚʣʝʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʘʢʪʠʚʥʦʛʦ ʨʘʚʠʪʠʷ ʚʦ ɺʴʝʪʥʘʤʝ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʨʝʥʦʚʘʮʠʠ (ʤʦʜʝʨʥʠʟʘʮʠʠ) 

ʞʠʣʦʛʦ ʬʦʥʜʘ ʧʦ ʧʘʥʝʣʴʥʳʤ ʧʷʪʠʵʪʘʞʥʳʤ ʜʦʤʘʤ 

ʤʘʩʩʦʚʦʡ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʩ ʙʦʣʴ-

ʰʠʤ ʬʠʟʠʯʝʩʢʠʤ ʠʟʥʦʩʦʤ, ʘʥʘʣʦʛʠʯʥʳʭ ʈʦʩʩʠʠ ʠ 

ʧʨʦʯʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. 
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ɹʦʛʜʘʥʦʚʘ ʅʘʪʘʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ɸʢʫʩʪʠʢʠ ʠ ʘʢʫʩʪʦʵʣʝʢʪʨʦʥʠʢʠ, 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

çʂʠʝʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ʀʛʦʨʷ ʉʠʢʦʨʩʢʦʛʦè 

ɻʘʡʜʘʝʥʢʦ ɺʣʘʜʠʩʣʘʚ ɻʝʥʥʘʜʴʝʚʠʯ 

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ ɸʢʫʩʪʠʢʠ ʠ ʘʢʫʩʪʦʵʣʝʢʪʨʦʥʠʢʠ, 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

çʂʠʝʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ʀʛʦʨʷ ʉʠʢʦʨʩʢʦʛʦè 

ʇʦʥʦʤʘʨʝʥʢʦ ɺʣʘʜʠʩʣʘʚ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ ɸʢʫʩʪʠʢʠ ʠ ʘʢʫʩʪʦʵʣʝʢʪʨʦʥʠʢʠ, 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

çʂʠʝʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ʀʛʦʨʷ ʉʠʢʦʨʩʢʦʛʦè 

ʌʫʨʩʝʥʢʦ ɺʣʘʜʠʩʣʘʚ ɺʠʪʘʣʴʝʚʠʯ 

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ ɸʢʫʩʪʠʢʠ ʠ ʘʢʫʩʪʦʵʣʝʢʪʨʦʥʠʢʠ, 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

çʂʠʝʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ʀʛʦʨʷ ʉʠʢʦʨʩʢʦʛʦè 

 

PRINCIPLES OF CONSTRUCTIO N AND CALCULATION OF PREMISES FOR A HOME 

CINEMA  

 

ʇʈʀʅʎʀʇ ʇʆʉʊʈʆɽʅʀʗ ʀ ʈɸʉʏɽʊ ʇʆʄɽʑɽʅʀʗ ɼʃʗ ɼʆʄɸʐʅɽɻʆ ʂʀʅʆʊɽɸʊʈɸ 

 

Summary: This article analyzes the basic principles of soundproofing of premises, namely: underfloor over-

lappingôs, soundproofing of walls, window blocks and doors. This was considered in order to show how you can 

calculate and design the selected room for home theater. As a result of the selection of the necessary materials, the 

room became suitable for use in the form of a home theater. 

Key words: sound-proofing coatings and materials, frequency characteristics of airborne sound insulation, 

absorption background, acoustic treatment of a room, reverberation time. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʟʚʫʢʦʠʟʦʣʷʮʠʠ ʧʦʤʝʱʝʥʠʡ, ʘ 

ʠʤʝʥʥʦ: ʤʝʞʵʪʘʞʥʳʝ ʧʝʨʝʢʨʳʪʠʷ, ʟʚʫʢʦʠʟʦʣʷʮʠʷ ʩʪʝʥ, ʦʢʦʥʥʳʭ ʙʣʦʢʦʚ ʠ ʜʚʝʨʝʡ. ʕʪʦ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʢʘʢ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʠ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʚʳʙʨʘʥʥʦʝ ʧʦʤʝʱʝʥʠʝ ʧʦʜ ʜʦʤʘʰʥʠʡ 

ʢʠʥʦʪʝʘʪʨ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʙʦʨʘ ʥʫʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʤʝʱʝʥʠʝ ʩʪʘʣʦ ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʪʘʢʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʚʫʢʦʠʟʦʣʷʮʠʦʥʥʳʝ ʧʦʢʨʳʪʠʷ ʠ ʤʘʪʝʨʠʘʣʳ, ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʦʣʷʮʠʠ 

ʚʦʟʜʫʰʥʦʛʦ ʰʫʤʘ, ʬʦʥ ʧʦʛʣʦʱʝʥʠʷ, ʘʢʫʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʤʝʱʝʥʠʷ, ʚʨʝʤʷ ʨʝʚʝʨʙʝʨʘʮʠʠ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦ-

ʙʣʝʤʳ ʘʢʫʩʪʠʢʠ ʙʦʣʴʰʠʭ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʡ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʫʩʣʦʚʠʡ ʭʦʨʦʰʝʡ ʩʣʳ-

ʰʠʤʦʩʪʠ, ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʯʠʩʣʫ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥ-

ʥʳʭ ʝʱʸ ʚʦ ʚʨʝʤʝʥʘ ʢʣʘʩʩʠʯʝʩʢʦʡ ʜʨʝʚʥʦʩʪʠ. ʇʝʨ-

ʚʳʝ ʫʩʧʝʭʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʘʢʫʩʪʠʢʠ ʜʘʪʠʨʫʶʪʩʷ 

ʪʦʣʴʢʦ ʥʘʯʘʣʦʤ ʪʝʢʫʱʝʛʦ ʩʪʦʣʝʪʠʷ, ʢʦʛʜʘ ʋʦʣʣʝʩ 

ʉʵʙʠʥ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʠʣ ʦʜʠʥ ʠʟ ʚʘʞ-

ʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʘʢʫʩʪʠʯʝʩʢʦʝ ʢʘ-

ʯʝʩʪʚʦ ʘʫʜʠʪʦʨʠʡ. ʂʦʛʜʘ ʚ ʟʘʢʨʳʪʦʡ ʘʫʜʠʪʦʨʠʠ ʟʚʫ-

ʯʠʪ ʨʝʯʴ, ʪʦ ʢʘʞʜʳʡ ʝʸ ʩʣʦʛ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦ-

ʙʦʡ ʢʦʨʦʪʢʠʡ ʟʚʫʢʦʚʦʡ ʠʤʧʫʣʴʩ, ʜʦʭʦʜʠʪ ʜʦ ʩʣʫʰʘ-

ʪʝʣʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʨʷʤʦʡ ʣʠʥʠʠ, ʥʦ ʠ ʧʦ ʧʫʪʷʤ, 

ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʣʦʤʘʥʥʳʤ ʙʣʘʛʦʜʘʨʷ ʦʪʨʘʞʝʥʠʷʤ 

ʟʚʫʢʘ ʦʪ ʩʪʝʥ, ʧʦʪʦʣʢʘ ʠ ʧʦʣʘ ʧʦʤʝʱʝʥʠʷ. ʇʨʠ ʢʘʞ-

ʜʦʤ ʦʪʨʘʞʝʥʠʠ ʠʤʧʫʣʴʩʘ ʦʪ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʧʦ-

ʤʝʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʟʚʫʢʦʚʦʡ 
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ʵʥʝʨʛʠʠ ʧʦʛʣʦʱʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʧʨʠ ʢʘʞʜʦʤ ʧʨʦʠʟ-

ʥʝʩʸʥʥʦʤ ʩʣʦʛʝ ʫʭʦ ʩʣʫʰʘʪʝʣʷ ʚʦʩʧʨʠʥʠʤʘʝʪ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʨʷʜ ʠʤʧʫʣʴʩʦʚ ʩ ʧʦʩʪʝʧʝʥʥʦ ʫʙʳ-

ʚʘʶʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ [1]. ʀʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ, 

ʦʪʜʝʣʷʶʱʠʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠʤʧʫʣʴʩʘ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ ʪʘʢʦʝ ʷʚʣʝʥʠʝ ʥʝ ʥʦʩʠʪ ʭʘʨʘʢʪʝʨʘ ʵʭʦ, ʥʝ ʨʘʟʣʠ-

ʯʘʷ ʦʪʜʝʣʴʥʳʭ ʯʣʝʥʦʚ ʩʝʨʠʠ ʟʘʪʠʭʘʶʱʠʭ ʠʤʧʫʣʴ-

ʩʦʚ. ʉʣʫʰʘʪʝʣʴ ʚʦʩʧʨʠʥʠʤʘʝʪ ʢʘʞʜʳʡ ʥʦʚʳʡ ʩʣʦʛ 

ʨʝʯʠ ʥʘ ʩʣʠʪʥʦʤ ʬʦʥʝ ʨʷʜʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʩʣʦ-

ʛʦʚ, ʝʱʸ ʥʝ ʫʩʧʝʚʰʠʭ ʦʪʟʚʫʯʘʪʴ ʢ ʤʦʤʝʥʪʫ ʧʨʦʠʟ-

ʥʝʩʝʥʠʷ ʦʯʝʨʝʜʥʦʛʦ ʩʣʦʛʘ. ʅʝʪʨʫʜʥʦ ʧʦʥʷʪʴ, ʯʪʦ, 

ʝʩʣʠ ʧʦʛʣʦʱʝʥʠʝ ʟʚʫʢʘ ʥʝʚʝʣʠʢʦ, ʪʦ ʦʪʟʚʫʢ ʧʨʦʠʩ-

ʭʦʜʠʪ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ, ʧʨʠʯʸʤ ʥʘʣʠʯʠʝ ʝʱʸ ʥʝ ʦʪ-

ʟʚʫʯʘʚʰʠʭ ʠʤʧʫʣʴʩʦʚ ʩʠʣʴʥʦ ʤʝʰʘʝʪ ʨʘʟʙʦʨʯʠʚʦ-

ʩʪʠ ʦʯʝʨʝʜʥʳʭ ʩʣʦʛʦʚ ʩʚʷʟʥʦʡ ʨʝʯʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʦʤʝʱʝʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʯʨʝʟʤʝʨʥʦ ʛʫʣʢʠʤ, ʠʥʦʛʜʘ 

ʚ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʨʝʯʴ ʩʪʘʥʦʚʠʪʩʷ ʩʦʚʝʨʰʝʥʥʦ 

ʥʝʨʘʟʙʦʨʯʠʚʦʡ. 

ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʩʦʭʨʘʥʷʝʪ ʩʚʦʸ ʟʥʘʯʝʥʠʝ ʠ ʚ 

ʧʨʠʤʝʥʝʥʠʠ ʢ ʧʦʤʝʱʝʥʠʷʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ 

ʩʣʫʰʘʥʠʷ ʤʫʟʳʢʠ. ʂʘʞʜʳʡ ʪʘʢʪ ʤʫʟʳʢʘʣʴʥʦʛʦ ʧʨʦ-

ʠʟʚʝʜʝʥʠʷ, ʢʘʞʜʘʷ ʤʫʟʳʢʘʣʴʥʘʷ ʬʨʘʟʘ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʚʫʢʦʚʳʭ ʠʤʧʫʣʴ-

ʩʦʚ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʚ ʘʫʜʠʪʦʨʠʠ ʧʨʦʮʝʩʩʫ ʧʦʩʪʝ-

ʧʝʥʥʦʛʦ ʦʪʟʚʫʢʘ. ʇʦʥʷʪʥʦ, ʯʪʦ ʧʨʠ ʟʘʪʷʥʫʪʦʤ 

ʦʪʟʚʫʢʝ ʬʦʥ, ʧʦʣʫʯʘʶʱʠʡʩʷ ʧʨʠ ʩʫʧʝʨʧʦʟʠʮʠʠ 

ʨʷʜʘ ʤʝʜʣʝʥʥʦ ʟʘʪʠʭʘʶʱʠʭ ʠʤʧʫʣʴʩʦʚ, ʥʘʨʫʰʘʝʪ 

ʥʦʨʤʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʤʫʟʳʢʠ ʪʝʤ ʩʠʣʴʥʝʝ, ʯʝʤ 

ʙʳʩʪʨʝʝ ʪʝʤʧ ʤʫʟʳʢʘʣʴʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʅʘ ʧʨʠ-

ʤʝʨʝ ʤʫʟʳʢʠ ʣʝʛʢʦ ʫʷʩʥʠʪʴ ʩʝʙʝ ʠ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ 

ʜʝʣʘ: ʘʢʫʩʪʠʯʝʩʢʠʤ ʜʝʬʝʢʪʦʤ ʧʦʤʝʱʝʥʠʷ ʤʦʞʝʪ 

ʷʚʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʯʨʝʟʤʝʨʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʪ-

ʟʚʫʢʘ, ʥʦ ʪʘʢʞʝ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ ʦʯʝʥʴ ʙʳʩʪʨʦʤ ʦʪʟʚʫʢʝ 

(ʪ. ʝ. ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʛʣʦʱʝʥʠʠ ʟʚʫʢʘ) ʤʫʟʳʢʘ 

ʟʚʫʯʠʪ ʩʫʭʦ, ʫʪʨʘʯʠʚʘʷ ʪʫ ʩʚʷʟʥʦʩʪʴ ʟʚʫʯʘʥʠʷ, ʢ ʢʦ-

ʪʦʨʦʡ ʤʳ ʧʨʠʚʳʢʣʠ ʧʨʠ ʩʣʫʰʘʥʠʠ ʢʦʥʮʝʨʪʥʦʡ ʤʫ-

ʟʳʢʠ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʬʘʢʪʦʨʦʚ ʝʸ ʵʩʪʝʪʠʯʝ-

ʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʠʟʚʝʩʪʥʦʡ ʤʝʨʝ ʵʪʦ ʦʪʥʦʩʠʪʩʷ 

ʠ ʢ ʩʣʫʰʘʥʠʶ ʨʝʯʠ, ʭʦʪʷ ʧʨʠ ʢʦʨʦʪʢʦʤ ʦʪʟʚʫʢʝ ʨʘʟ-

ʙʦʨʯʠʚʦʩʪʴ ʨʝʯʠ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘ, ʟʘʪʦ 

ʩʚʦʝʦʙʨʘʟʥʘʷ ʙʝʟʞʠʟʥʝʥʥʦʩʪʴ ʝʸ ʟʚʫʯʘʥʠʷ ʚ ʟʘʛʣʫ-

ʰʸʥʥʦʤ ʧʦʤʝʱʝʥʠʠ ʦʱʫʱʘʝʪʩʷ ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʦʩ-

ʧʨʠʷʪʠʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʣʦʚʘ ʢʘʢ ʥʝʢʦʪʦʨʳʡ, 

ʙʝʟʫʩʣʦʚʥʦ, ʥʝʧʨʠʷʪʥʳʡ ʜʝʬʝʢʪ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʩʣʦʚʠʡ, ʦʧʨʝʜʝ-

ʣʷʶʱʠʭ ʩʣʳʰʠʤʦʩʪʴ ʨʝʯʠ ʠ ʤʫʟʳʢʠ ʚ ʧʦʤʝʱʝʥʠʷʭ, 

ʠ ʨʘʟʨʘʙʦʪʢʘ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʠ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʧʪʠʤʘʣʴ-

ʥʳʝ ʫʩʣʦʚʠʷ ʩʣʫʭʦʚʦʛʦ ʚʦʩʧʨʠʷʪʠʷ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʟʚʫʢʦʠʟʦʣʷʮʠʠ ʧʦʤʝ-

ʱʝʥʠʡ. ɸʢʫʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ï ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʠʟʜʝʣʠʷ (ʯʘʱʝ ʚʩʝʛʦ ʚ ʚʠʜʝ ʣʠʩʪʦʚ, ʧʣʠʪ, ʤʘʪʦʚ ʠ 

ʧʘʥʝʣʝʡ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢ-

ʪʝʨʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʚʫʢʦʚʳʭ ʚʦʣʥ ʚ ʧʦʤʝʱʝʥʠʠ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʦʤʬʦʨʪʥʦʤʫ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʟʚʫ-

ʢʦʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʩʣʫʭʘ, ʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʝ ʠ 

ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʠʝ. ɿʚʫʢʦʧʦʛʣʦʱʘʶʱʠʝ ʤʘʪʝʨʠ-

ʘʣʳ ʤʦʛʫʪ ʧʨʝʜʥʘʟʥʘʯʘʪʴʩʷ ʜʣʷ ʠʟʦʣʷʮʠʠ ʣʠʙʦ ʦʪ 

ʚʦʟʜʫʰʥʦʛʦ, ʣʠʙʦ ʦʪ ʩʪʨʫʢʪʫʨʥʦʛʦ ʰʫʤʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʦʮʝʥʠʚʘʶʪ ʠʥʜʝʢʩʦʤ ʠʟʦʣʷʮʠʠ ʚʦʟʜʫʰʥʦʛʦ ʰʫʤʘ 

( )wR  (ʫʩʨʝʜʥʝʥʥʳʤ ʚ ʜʠʘʧʘʟʦʥʝ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢ-

ʪʝʨʥʳʭ ʜʣʷ ʞʠʣʴʷ ʯʘʩʪʦʪ ï ʦʪ 100 ʜʦ 3000 ɻʮ), ʘ ʧʝ-

ʨʝʢʨʳʪʠʡ ï ʠʥʜʝʢʩʦʤ ʧʨʠʚʝʜʝʥʥʦʛʦ ʫʜʘʨʥʦʛʦ ʰʫʤʘ 

ʧʦʜ ʧʝʨʝʢʨʳʪʠʝʤ ( )nwL . ʏʝʤ ʙʦʣʴʰʝ wR  ʠ 

ʤʝʥʴʰʝ nwL , ʪʝʤ ʣʫʯʰʝ ʟʚʫʢʦʠʟʦʣʷʮʠʷ. ʆʙʝ ʚʝʣʠ-

ʯʠʥʳ ʠʟʤʝʨʷʶʪʩʷ ʚ ʜɹ. 

ɿʚʫʢʦʧʦʛʣʦʱʝʥʠʝ ʦʮʝʥʠʚʘʶʪ ʧʦ ʩʨʝʜʥʝʤʫ ʧʦ-

ʢʘʟʘʪʝʣʶ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 250-4000 ɻʮ ʠ ʦʙʦʟʥʘ-

ʯʘʶʪ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ 

( )wa . ʕʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝ-

ʥʠʝ ʦʪ 0 ʜʦ 1 (ʯʝʤ ʙʣʠʞʝ ʢ 1, ʪʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʳʰʝ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʝ). 

ʆʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʥʝʦʜʠʥʘʢʦʚʦ ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʰʫʤ ʫʨʦʚʥʷ ʠ ʯʘʩʪʦʪʥʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʜʠʘʧʘʟʦʥʝ 35-

60 ʜɹɸ ʨʝʘʢʮʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘ. ʐʫʤʳ ʫʨʦʚʥʷ 70-

90 ʜɹɸ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʠʚʦʜʷʪ ʢ ʟʘ-

ʙʦʣʝʚʘʥʠʶ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʧʨʠ L  ʙʦʣʝʝ 100 

ʜɹɸ ï ʢ ʩʥʠʞʝʥʠʶ ʦʩʪʨʦʪʳ ʩʣʫʭʘ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ, ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʡ ʛʣʫʭʦʪʳ. ʕʬʬʝʢʪʠʚʥʘʷ 

ʰʫʤʦʟʘʱʠʪʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦ-

ʚʳʰʝʥʠʶ ʩʪʝʧʝʥʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʥʘʩʝʣʝʥʥʳʭ 

ʤʝʩʪ, ʦʟʜʦʨʦʚʣʝʥʠʶ ʫʩʣʦʚʠʡ ʙʳʪʘ, ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ 

ʥʘʩʝʣʝʥʠʷ [2-4]. 

ʉʦʛʣʘʩʥʦ ʠʩʪʦʯʥʠʢʘʤ, ʰʫʤ ʚʥʫʪʨʠ ʟʜʘʥʠʷ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʘʪʝʛʦʨʠʡ: ʚʦʟʜʫʰ-

ʥʳʡ ʰʫʤ; ʫʜʘʨʥʳʡ ʰʫʤ; ʩʪʨʫʢʪʫʨʥʳʡ ʰʫʤ (ʟʚʫʢʠ 

ʦʪ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ, 

ʦʪʦʧʣʝʥʠʷ ʠ ʪ.ʧ.). 

ʀʟʦʣʷʮʠʷ ʚʦʟʜʫʰʥʦʛʦ ʰʫʤʘ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ 

ʦʪ ʟʚʫʢʦʠʟʦʣʷʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʢʦʥʩʪʨʫʢʮʠʠ ʦʛʨʘʞ-

ʜʝʥʠʷ, ʥʦ ʠ ʦʪ ʧʣʦʱʘʜʠ ʵʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʪʘʢʞʝ 

ʦʪ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥ, ʧʦʣʘ, ʧʦ-

ʪʦʣʢʘ ʠ ʧʨʝʜʤʝʪʦʚ ʚ ʪʠʭʦʤ ʧʦʤʝʱʝʥʠʠ. ʇʦʩʢʦʣʴʢʫ 

ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʤʝʥʷʶʪʩʷ, 

ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

( )nR  (ʩʦʙʩʪʚʝʥʥʦʡ ʟʚʫʢʦʠʟʦʣʷʮʠʠ), ʢʦʪʦʨʘʷ ʠʟʤʝ-

ʨʷʝʪʩʷ ʚ ʜʝʮʠʙʝʣʘʭ. ʕʪʘ ʚʝʣʠʯʠʥʘ ʥʝ ʟʘʚʠʩʠʪ ʥʠ ʦʪ 

ʧʣʦʱʘʜʠ, ʥʠ ʦʪ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ, ʦʥʘ ʧʨʠʩʫʱʘ 

ʪʦʣʴʢʦ ʩʘʤʦʡ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʧʦʣʴʟʫʶʪʩʷ ʠʥʜʝʢʩʦʤ 

ʠʟʦʣʷʮʠʠ ʚʦʟʜʫʰʥʦʛʦ ʰʫʤʘ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʚʳʚʦ-

ʜʠʪʴ ʫʩʨʝʜʥʝʥʥʳʝ ʚʝʣʠʯʠʥʳ. ʊʘʢ ʚ ʥʦʨʤʘʪʠʚʘʭ ʜʣʷ 

ʤʝʞʢʚʘʨʪʠʨʥʳʭ ʩʪʝʥ ʠ ʤʝʞʜʫʵʪʘʞʥʳʭ ʧʝʨʝʢʨʳʪʠʡ 

ʫʩʪʘʥʦʚʣʝʥʳ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ nR  ʨʘʚʥʳʝ: 

- 54 ʜɹ ʜʣʷ ʜʦʤʦʚ ʢʘʪʝʛʦʨʠʠ ɸ (ʚʳʩʦʢʦ ʢʦʤ-

ʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ); 

- 52 ʜɹ ʜʣʷ ʜʦʤʦʚ ʢʘʪʝʛʦʨʠʠ ɹ (ʢʦʤʬʦʨʪʥʳʝ 

ʫʩʣʦʚʠʷ); 

- 50 ʜɹ ʜʣʷ ʜʦʤʦʚ ʢʘʪʝʛʦʨʠʠ ɺ (ʧʨʝʜʝʣʴʥʦ-ʜʦ-

ʧʫʩʪʠʤʳʝ ʫʩʣʦʚʠʷ). 

ʀʟʦʣʷʮʠʷ ʫʜʘʨʥʦʛʦ ʰʫʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦ-

ʱʴʶ ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʦʣʫ ʚʝʨʭʥʝʛʦ ʧʦ-

ʤʝʱʝʥʠʷ, ʚʳʯʠʩʣʷʷ ʫʨʦʚʥʠ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ 
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nL , ʜɹ ʧʦʜ ʧʝʨʝʢʨʳʪʠʝʤ. ʇʨʠ ʵʪʦʤ, ʯʝʤ ʚʳʰʝ ʟʥʘ-

ʯʝʥʠʝ nL , ʪʝʤ ʭʫʞʝ ʠʟʦʣʷʮʠʷ ʧʝʨʝʢʨʳʪʠʝʤ ʫʜʘʨ-

ʥʦʛʦ ʰʫʤʘ. ʋʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ nL ʧʦʟʚʦʣʷʶʪ 

ʦʧʨʝʜʝʣʠʪʴ ʠʥʜʝʢʩ ʫʜʘʨʥʦʛʦ ʰʫʤʘ ʧʦʜ ʧʝʨʝʢʨʳ-

ʪʠʝʤ, ʢʦʪʦʨʳʝ ʨʘʚʥʳ [3-8]:  

- 55 ʜɹ ʜʣʷ ʜʦʤʦʚ ʢʘʪʝʛʦʨʠʠ ɸ;  

- 58 ʜɹ ʜʣʷ ʜʦʤʦʚ ʢʘʪʝʛʦʨʠʠ ɹ;  

- 60 ʜɹ ʜʣʷ ʜʦʤʦʚ ʢʘʪʝʛʦʨʠʠ ɺ. 

ʉʪʨʫʢʪʫʨʥʳʡ ʰʫʤ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʢʦʥʪʘʢʪʝ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʨʘʟʣʠʯʥʳʤ ʚʠʙʨʠʨʫ-

ʶʱʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʉʪʨʫʢʪʫʨʥʳʡ ʰʫʤ ʨʘʩʧʨʦ-

ʩʪʨʘʥʷʝʪʩʷ ʧʦ ʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ ʠ ʠʟʣʫ-

ʯʘʝʪʩʷ ʚ ʧʦʤʝʱʝʥʠʷ ʥʘ ʚʩʝʭ ʧʫʪʷʭ ʩʚʦʝʛʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ. 

ɿʚʫʢʦʠʟʦʣʷʮʠʷ ʧʦʤʝʱʝʥʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʟʚʫʢʦʠʟʦʣʷʮʠʶ ʧʦʣʘ ʦʪ ʫʜʘʨʥʦʛʦ ʰʫʤʘ ʠ ʟʚʫʢʦʠʟʦ-

ʣʷʮʠʶ ʩʪʝʥ ʠ ʧʦʪʦʣʢʘ ʦʪ ʚʦʟʜʫʰʥʦʛʦ ʰʫʤʘ. 

ɼʣʷ ʢʦʥʩʪʨʫʢʮʠʡ ʤʝʞʵʪʘʞʥʳʭ ʧʝʨʝʢʨʳʪʠʡ 

ʞʠʣʳʭ ʟʜʘʥʠʡ ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʤ ʄɻʉʅ 2.04-97 ʚ ʢʘ-

ʯʝʩʪʚʝ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ 

ʚʝʣʠʯʠʥʳ. ɼʣʷ ʤʥʦʛʦʧʫʩʪʦʪʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʧʣʠʪ ʪʦʣʱʠʥʦʡ 220 ʤʤ ʠ ʚʠʙʨʦʧʨʝʩʩʦʚʘʥʥʳʭ ʞʝʣʝ-

ʟʦʙʝʪʦʥʥʳʭ ʧʣʠʪ ʪʦʣʱʠʥʦʡ 160 ʤʤ ʠʥʜʝʢʩ ʠʟʦʣʷ-

ʮʠʠ ʥʘʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ ʛʨʘʥʠ 52wR =  ʜɹ. 

ɼʣʷ ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʷ ʪʦʣʱʠʥʦʡ 140 ʤʤ ʠʥʜʝʢʩ ʠʟʦ-

ʣʷʮʠʠ ʚʦʟʜʫʰʥʦʛʦ ʰʫʤʘ ʨʝʜʢʦ ʧʨʝʚʳʰʘʝʪ 

51wR =  ʜɹ. ʄʦʥʦʣʠʪʥʦʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʝ ʧʝʨʝ-

ʢʨʳʪʠʝ ʪʦʣʱʠʥʦʡ 250 ʤʤ ʠʤʝʝʪ ʫʨʦʚʝʥʴ ʧʨʠʚʝʜʝʥ-

ʥʦʛʦ ʫʜʘʨʥʦʛʦ ʰʫʤʘ ʦʢʦʣʦ 74nwL =  ʜɹ [7]. 

 

ʊʘʙʣʠʮʘ 1. ʀʥʜʝʢʩ ʠʟʦʣʷʮʠʠ ʚʦʟʜʫʰʥʦʛʦ ʰʫʤʘ ʠ ʠʥʜʝʢʩ ʧʨʠʚʝʜʝʥʥʦʛʦ ʫʨʦʚʥʷ ʫʜʘʨʥʦʛʦ ʰʫʤʘ ʜʣʷ ʨʘʟʣʠʯ-

ʥʳʭ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʷʭ ʜʦʤʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ 

ʀʥʜʝʢʩ ʠʟʦʣʷʮʠʠ ʚʦʟ-

ʜʫʰʥʦʛʦ ʰʫʤʘ, wR , 

ʜɹ 

ʀʥʜʝʢʩ ʧʨʠʚʝʜʝʥʥʦʛʦ 

ʫʨʦʚʥʷ ʫʜʘʨʥʦʛʦ ʰʫʤʘ, 

nwL , ʜɹ 

ʇʝʨʝʢʨʳʪʠʷ ʤʝʞʜʫ ʧʦʤʝʱʝʥʠʷʤʠ ʢʚʘʨʪʠʨ ʠ ʦʪʜʝʣʷʶʱʘʷ ʧʦʤʝʱʝʥʠʷ ʢʚʘʨʪʠʨ ʦʪ ʭʦʣʣʦʚ ʠ ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʯʝʨʜʘʯʥʳʭ ʧʦʤʝʱʝʥʠʡ 

ɺ ʜʦʤʘʭ ʢʘʪʝʛʦʨʠʠ ɸ 54 55 

ɺ ʜʦʤʘʭ ʢʘʪʝʛʦʨʠʠ ɹ 52 58 

ɺ ʜʦʤʘʭ ʢʘʪʝʛʦʨʠʠ ɺ 50 60 

ʇʝʨʝʢʨʳʪʠʷ ʤʝʞʜʫ ʧʦʤʝʱʝʥʠʷʤʠ ʢʚʘʨʪʠʨ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦʜ ʥʠʤʠ ʤʘʛʘʟʠʥʘʤʠ 

ɺ ʜʦʤʘʭ ʢʘʪʝʛʦʨʠʠ ɸ 59 55 

ɺ ʜʦʤʘʭ ʢʘʪʝʛʦʨʠʠ ɹ ʠ ɺ 57 58 

ʇʝʨʝʢʨʳʪʠʷ ʤʝʞʜʫ ʢʦʤʥʘʪʘʤʠ ʚ ʢʚʘʨʪʠʨʝ ʚ ʜʚʫʭ ʫʨʦʚʥʷʭ 

ɺ ʜʦʤʘʭ ʢʘʪʝʛʦʨʠʠ ɸ 47 63 

ɺ ʜʦʤʘʭ ʢʘʪʝʛʦʨʠʠ ɹ 45 66 

ɺ ʜʦʤʘʭ ʢʘʪʝʛʦʨʠʠ ɺ 43 68 

ɽʩʣʠ ʨʦʩʪ ʠʥʜʝʢʩʘ wR  ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʫʣʫʯʰʝʥʠʠ ʟʚʫʢʦʠʟʦʣʷʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝ-

ʨʝʢʨʳʪʠʷ, ʪʦ ʚ ʦʪʥʦʰʝʥʠʠ ʠʟʦʣʷʮʠʠ ʫʜʘʨʥʦʛʦ ʰʫʤʘ 

ʩʠʪʫʘʮʠʷ ʫʣʫʯʰʘʝʪʩʷ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ 

ʧʦʜ ʧʝʨʝʢʨʳʪʠʝʤ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʝʤ ʤʝʥʴʰʝ ʜʘʥʥʳʡ ʠʥʜʝʢʩ, ʪʝʤ ʣʫʯʰʝ ʩ ʘʢʫ-

ʩʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʝʨʝʢʨʳʪʠʷ. 

 
ʈʠʩ. 1 ʉʭʝʤʘ ʩʦʯʝʪʘʥʠʷ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʤʥʦʛʦʩʣʦʡʥʦʡ 

ʧʝʨʝʛʦʨʦʜʢʠ ʠ çʧʣʘʚʘʶʱʝʛʦè ʧʦʣʷ 

 

ʐʫʤʦʠʟʦʣʷʮʠʷ ʧʦʤʝʱʝʥʠʷ ʩʥʠʟʫ ʠ ʩʚʝʨʭʫ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʵʪʘʞʥʳʤ ʧʝʨʝʢʨʳʪʠʝʤ. ʆʜʥʘʢʦ 

ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʩʪʨʫʢʪʫʨʥʦʛʦ ʰʫʤʘ ʝʛʦ ʧʨʠʰʣʦʩʴ ʙʳ 

ʩʜʝʣʘʪʴ ʩʣʠʰʢʦʤ ʪʦʣʩʪʳʤ ʠ ʪʷʞʝʣʳʤ. ɺ ʢʘʯʝʩʪʚʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʚʫʢʦʠʟʦʣʷʪʦʨʘ ʤʦʞʥʦ ʩʤʦʥʪʠʨʦ-

ʚʘʪʴ ʧʦʜʚʝʩʥʦʡ ʠʣʠ ʧʦʜʰʠʚʥʦʡ ʧʦʪʦʣʦʢ, ʘ ʚʦʪ 

ʤʝʞʜʫ ʥʠʞʥʝʡ ʧʣʠʪʦʡ ʠ ʥʘʧʦʣʴʥʳʤ ʧʦʢʨʳʪʠʝʤ 

ʦʙʳʯʥʦ ʩʪʝʣʶʪ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʵʣʘʩʪʠʯʥʫʶ ʧʦʜ-

ʣʦʞʢʫ. ʕʪʦ ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʠʪ ʰʫʤ. 
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ʈʠʩ. 2. ɿʚʫʢʦʠʟʦʣʷʮʠʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʩʪʝʥ ʠ ʧʦʪʦʣʢʘ 

 

ʆʢʥʘ, ʙʘʣʢʦʥʥʳʝ ʠ ʤʝʞʢʦʤʥʘʪʥʳʝ ʜʚʝʨʠ ʪʦʞʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚ ʧʦʤʝʱʝʥʠʝ ʰʫ-

ʤʦʚ. ʇʨʠʯʝʤ ʫʣʫʯʰʝʥʠʝ ʰʫʤʦʠʟʦʣʷʮʠʠ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʪʠʚʦʨʝʯʠʠ ʩ ʧʨʦʙʣʝʤʦʡ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʪʦʢʘ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ. 

ʅʘ ʨʘʙʦʪʫ ʦʪʢʨʳʚʘʶʱʝʛʦ ʦʢʥʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʪʠʧ ʦʢʦʥʥʦʛʦ ʫʧʣʦʪʥʝ-

ʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʝʛʦ ʧʨʠʞʠʤ, ʦʙʝʩʧʝʯʠʚʘʝ-

ʤʳʡ ʩʠʩʪʝʤʦʡ ʬʫʨʥʠʪʫʨʳ. ʅʘ ʨʠʩ. 3-4 ʧʨʠʚʝʜʝʥʳ 

ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʦʣʷ-

ʮʠʠ ʰʫʤʘ ʦʢʦʥʥʳʤʠ ʙʣʦʢʘʤʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʪʝʢʣʦ-

ʧʘʢʝʪʘʤʠ.  

 
ʈʠʩ. 3. ʏʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʦʣʷʮʠʠ ʚʦʟʜʫʰʥʦʛʦ ʰʫʤʘ: 1 ï ʥʦʨʤʘʪʠʚʥʘʷ ʢʨʠʚʘʷ; 2 ï 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʢʨʠʚʘʷ ʜʣʷ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʚʘʶʱʝʛʦʩʷ ʧʦʚʦʨʦʪʥʦ-ʦʪʢʠʜʥʳʤ ʇɺʍ-ʦʢʥʦʤ ʨʘʟʤʝʨʦʤ 

1226 1447³  ʤʤ ʩ ʜʚʫʤʷ ʢʦʥʪʫʨʘʤʠ ʨʝʟʠʥʦʚʦʛʦ ʫʧʣʦʪʥʠʪʝʣʷ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ - 33wR =  ʜɹ 

 
ʈʠʩ. 4. ʏʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʦʣʷʮʠʠ ʚʦʟʜʫʰʥʦʛʦ ʰʫʤʘ: 

1 ï ʥʦʨʤʘʪʠʚʥʘʷ ʢʨʠʚʘʷ; 2 ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʢʨʠʚʘʷ ʜʣʷ ʨʘʟʜʚʠʞʥʦʛʦ ʇɺʍ-ʦʢʥʘ ʨʘʟʤʝʨʦʤ 

1228 1476³  ʤʤ, ʛʜʝ ʨʘʟʤʝʨ ʧʦʜʚʠʞʥʦʡ ʩʪʚʦʨʢʠ 610 1418³  ʤʤ ʩ ʜʚʫʤʷ ʢʦʥʪʫʨʘʤʠ ʨʝʟʠʥʦʚʦʛʦ 

ʫʧʣʦʪʥʠʪʝʣʷ ʧʦ ʧʝʨʠʤʝʪʨʫ ʛʣʫʭʦʡ ʠ ʧʦʜʚʠʞʥʦʡ ʩʪʚʦʨʦʢ, ʘ ʱʝʣʦʯʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʤʝʞʜʫ ʛʣʫʭʦʡ ʠ 

ʧʦʜʚʠʞʥʦʡ ʩʪʚʦʨʢʘʤʠ - 28wR =  ʜɹ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʧʦʣʥʝʥʠʝ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʧʨʦʝʤʘ ʦʢʥʘʤʠ, ʠʤʝʶʱʠʤʠ ʨʘʟʣʠʯʥʦʝ ʦʪʢʨʳʪʠʝ, 

ʤʦʞʝʪ ʜʘʪʴ ʦʯʝʥʴ ʙʦʣʴʰʫʶ ʨʘʟʥʠʮʫ ʚ ʟʚʫʢʦʠʟʦʣʷ-

ʮʠʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʱʝʪʦʯʥʦʝ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʝ 

ʫʧʣʦʪʥʝʥʠʝ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʝ ʚ ʨʘʟʜʚʠʞʥʳʭ ʦʢʥʘʭ 

ʤʝʞʜʫ ʧʦʜʚʠʞʥʦʡ ʠ ʛʣʫʭʦʡ ʯʘʩʪʷʤʠ, ʨʝʟʢʦ ʫʭʫʜ-

ʰʘʝʪ ʨʘʙʦʪʫ ʦʢʦʥʥʦʛʦ ʙʣʦʢʘ ʥʘ ʥʘʠʙʦʣʝʝ ʩʣʳʰʠ-

ʤʳʭ ʩʨʝʜʥʠʭ ʯʘʩʪʦʪʘʭ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘ-

ʯʠʪʝʣʴʥʦʝ ʧʘʜʝʥʠʝ ʝʛʦ ʟʚʫʢʦʠʟʦʣʷʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʚʦʨʦʪʥʦ-ʦʪʢʠʜʥʳʤ ʦʢʥʦʤ. 

ɹʘʣʢʦʥʥʫʶ ʜʚʝʨʴ ʚʩʝʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ 

ʦʛʨʘʞʜʝʥʠʝ ʩ ʥʝʦʜʥʦʨʦʜʥʳʤʠ ʰʫʤʦʠʟʦʣʷʮʠʦʥ-

ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦ ʚʳʩʦʪʝ. ʐʫʤʦʠʟʦʣʷʮʠʶ ʥʠʞ-

ʥʝʡ, ʬʠʣʝʥʯʘʪʦʡ ʯʘʩʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦ ʘʥʘʣʦʛʠʠ ʩ 



18 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #10(38), 2018  

 

ʤʝʞʢʦʤʥʘʪʥʦʡ ʧʝʨʝʛʦʨʦʜʢʦʡ, ʘ ʦʩʪʝʢʣʝʥʥʦʡ ʚʝʨʭ-

ʥʝʡ ï ʪʘʢ ʞʝ, ʢʘʢ ʦʢʥʘ [2,5,9]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʇʦʜ ʜʦʤʘʰʥʠʡ 

ʢʠʥʦʪʝʘʪʨ ʙʳʣʦ ʦʪʚʝʜʝʥʦ ʧʦʤʝʱʝʥʠʝ ʛʦʩʪʠʥʦʡ ʨʘʩ-

ʧʦʣʦʞʝʥʥʦʡ ʥʘ 5 ʵʪʘʞʝ 9-ʪʠ ʵʪʘʞʥʦʛʦ ʜʦʤʘ. 

ʇʦʤʝʱʝʥʠʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩ ʨʘʟʤʝ-

ʨʘʤʠ: ʜʣʠʥʘ 5,24l=  ʤ, ʰʠʨʠʥʘ 3,44b=  ʤ, 

ʚʳʩʦʪʘ ʧʦʪʦʣʢʦʚ 2,65h=  ʤ. 

ʇʦʤʝʱʝʥʠʝ ʛʨʘʥʠʯʠʪ ʩ ʙʘʣʢʦʥʦʤ, ʢʦʨʠʜʦʨʦʤ, 

ʢʫʭʥʝʡ ʠ ʦʜʥʦʡ ʩʪʝʥʦʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʥʝʩʫʱʝʡ, 

ʩ ʪʘʢʦʡ ʞʝ ʢʦʤʥʦʪʦʡ ʚ ʩʦʩʝʜʥʝʡ ʢʚʘʨʪʠʨʝ. ʉʪʝʥʳ 

ʚʳʧʦʣʥʝʥʳ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ, ʪʦʣʱʠʥʘ 

ʩʪʝʥ-ʧʝʨʝʛʦʨʦʜʦʢ ï 16 ʩʤ, ʪʦʣʱʠʥʘ ʥʝʩʫʱʝʡ ʩʪʝʥʳ 

ï 20 ʩʤ. ʄʝʞʵʪʘʞʥʳʝ ʧʝʨʝʢʨʳʪʠʷ ï ʤʦʥʦʣʠʪʥʳʝ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʣʠʪʳ ʪʦʣʱʠʥʦʡ 20 ʩʤ. 

ɺ ʙʦʢʦʚʦʡ ʩʪʝʥʝ ʠʤʝʝʪʩʷ ʜʚʝʨʥʦʡ ʧʨʦʝʤ ʩ ʨʘʟ-

ʤʝʨʘʤʠ 1,9 2³  ʤ. ʅʘ ʧʝʨʝʜʥʝʡ ʩʪʝʥʝ ʨʘʩʧʦʣʦʞʝʥʦ 

ʦʢʥʦ ï ʜʚʦʡʥʦʡ ʩʪʝʢʣʦʧʘʢʝʪ ʩ ʨʘʟʤʝʨʘʤʠ 1,8 1,1³  ʤ. 

ʇʝʨʝʜʥʷʷ, ʟʘʜʥʷʷ ʠ ʦʜʥʘ ʠʟ ʙʦʢʦʚʳʭ ʩʪʝʥ ï ʞʝʣʝʟʦ-

ʙʝʪʦʥʥʘʷ ʧʣʠʪʘ ʪʦʣʱʠʥʦʡ 16 ʩʤ, ʦʰʪʫʢʘʪʫʨʝʥʘ ʠ 

ʦʢʣʝʝʥʘ ʚʠʥʠʣʦʚʳʤʠ ʦʙʦʷʤʠ. ɹʦʢʦʚʘʷ ʩʪʝʥʘ (ʥʝʩʫ-

ʱʘʷ) ï ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʣʠʪʘ ʪʦʣʱʠʥʦʡ 20 ʩʤ ʩ ʚʳ-

ʨʘʚʥʠʚʘʶʱʝʡ ʩʪʷʞʢʦʡ ʦʢʣʝʝʥʘ ʚʠʥʠʣʦʚʳʤʠ ʦʙʦ-

ʷʤʠ. ʇʦʣ ï ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʣʠʪʘ ʤʝʞʵʪʘʞʥʦʛʦ ʧʝ-

ʨʝʢʨʳʪʠʷ ʩ ʚʳʨʘʚʥʠʚʘʶʱʝʡ ʩʪʷʞʢʦʡ ʪʦʣʱʠʥʦʡ 4 

ʩʤ ʠ ʧʘʨʢʝʪʦʤ 2,2 ʩʤ. ʇʦʪʦʣʦʢ ï ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ 

ʧʣʠʪʘ ʤʝʞʵʪʘʞʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ, ʦʰʪʫʢʘʪʫʨʝʥʥʘʷ ʠ 

ʦʢʣʝʝʥʥʘʷ ʚʠʥʠʣʦʚʳʤʠ ʦʙʦʷʤʠ. 

ɺ ʧʦʤʝʱʝʥʠʠ ʥʘʭʦʜʠʪʩʷ ʤʷʛʢʠʡ ʜʠʚʘʥ ʥʘ 5 ʯʝ-

ʣʦʚʝʢ, ʩʪʦʣ-ʪʫʤʙʘ ʠ ʘʧʧʘʨʘʪʫʨʘ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʨʘʩʯʝʪʘ ï ʩʦʟʜʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʩʣʫʰʘʪʝʣʷ ʟʚʫʢʦʚʳʭ ʧʨʦʛʨʘʤʤ ʧʨʠ ʤʠʥʠ-

ʤʘʣʴʥʦʤ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʜʠʟʘʡʥ ʧʦʤʝʱʝʥʠʷ, 

ʧʨʠʙʣʠʞʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʨʝʤʝʥʠ ʨʝʚʝʨʙʝʨʘʮʠʠ 

ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʥʘ ʚʩʝʭ ʯʘʩʪʦʪʘʭ ʟʚʫʢʦʚʦʛʦ ʜʠʘʧʘ-

ʟʦʥʘ. ʈʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʯʘʩʪʦʪʘʭ 125, 250, 500, 

1000, 2000 ʠ 4000 ɻʮ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʪʠʧ ʠ ʢʦʣʠʯʝʩʪʚʦ ʘʢʫʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘ-

ʣʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʨʘʟʤʝʱʝʥʠʝ ʚ ʧʦʤʝʱʝʥʠʠ. 

ʆʙʲʝʤ ʧʦʤʝʱʝʥʠʷ: 
35,24 3,44 2,65 47,77V l b h ʤ= Ö Ö = Ö Ö =. 

ʇʣʦʱʘʜʴ ʦʛʨʘʞʜʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ: 
299,26ʦʙʱS ʤ= . 

ʆʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʨʝʚʝʨʙʝʨʘʮʠʠ: 

0,3 0,15ʦʧʪT c= ° . 

ʈʘʩʯʝʪ ʦʙʱʝʛʦ ʧʦʛʣʦʱʝʥʠʷ ʥʘʯʠʥʘʶʪ ʩ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʣʦʱʝʥʠʷ 0A . 

ʇʨʠ ʵʪʦʤ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʬʦʨʤʫʣʳ:  

 

ɼʣʷ ʚʨʝʤʝʥʠ ʨʝʚʝʨʙʝʨʘʮʠʠ:  
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 ʧʨʠ 0,2ʩʨa ² . 

ʉʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ: 
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ʛʜʝ m - ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ ʟʚʫʢʘ ʚ ʚʦʟ-

ʜʫʭʝ, ʢʦʪʦʨʳʡ ʜʣʷ ʧʦʤʝʱʝʥʠʡ ʤʘʣʦʛʦ ʦʙʲʝʤʘ ʥʘ ʯʘ-

ʩʪʦʪʘʭ 1000 ɻʮ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ 0. ɺʣʘʞ-

ʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ 60-70%, ʧʦʵʪʦʤʫ ʥʘ ʯʘ-

ʩʪʦʪʝ 2000 ɻʮ 0,0025m= , ʘ ʥʘ 4000 ɻʮ - 

0,052m=  [9, 10]. 

ʇʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʜʘʝʪʩʷ ʧʦʜʦʙʨʘʪʴ ʟʚʫʢʦʧʦ-

ʛʣʦʱʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ʪʘʢ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʩʦʚʧʘ-

ʜʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʦʛʣʦʱʝʥʠʷ A ʩ ʪʨʝʙʫʝʤʳʤ 0A  

ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʨʘʙʦʯʝʛʦ ʜʠʘʧʘʟʦʥʘ. ʈʝʟʫʣʴʪʘʪ ʧʦʜ-

ʙʦʨʘ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʧʨʠʝʤʣʝʤʳʤ, ʝʩʣʠ ʜʣʷ ʫʢʘʟʘʥ-

ʥʦʛʦ ʨʘʥʝʝ ʨʷʜʘ ʯʘʩʪʦʪ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ T  ʦʪʣʠ-

ʯʘʝʪʩʷ ʦʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 10%: 

min max
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ 

ʬʦʨʤʫʣʘʤ ʜʣʷ ʧʦʤʝʱʝʥʠʷ ʜʦʤʘʰʥʝʛʦ ʢʠʥʦʪʝʘʪʨʘ 

ʜʦ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2-

3. 
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ʊʘʙʣʠʮʘ 2. ʌʦʥ ʧʦʛʣʦʱʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʠ ʜʦ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʛʣʦ-

ʱʝʥʠʡ 

ʇʣʦʱʘʜʴ ʠʣʠ ʢ-ʚʦ ʯʝ-

ʣʦʚʝʢ 

ʏʘʩʪʦʪʘ, ɻʮ 

125 250 500 1000 2000 4000 

ʇʦʣ 18,025 
0,1 0,1 0,1 0,08 0,06 0,06 

1,8025 1,8025 1,8025 1,4420 1,0815 1,0815 

ʇʦʪʦʣʦʢ 18,025 
0,1 0,1 0,1 0,08 0,06 0,06 

1,8025 1,8025 1,8025 1,4420 1,0815 1,0815 

ʇʝʨʝʜʥʷʷ ʩʪʝʥʘ 9,116 
0,02 0,02 0,02 0,02 0,04 0,04 

0,1823 0,1823 0,1823 0,1823 0,3646 0,3646 

ɿʘʜʥʷʷ ʩʪʝʥʘ 9,116 
0,02 0,02 0,02 0,02 0,04 0,04 

0,1823 0,1823 0,1823 0,1823 0,3646 0,3646 

ɹʦʢʦʚʘʷ ʩʪʝʥʘ 11,906 
0,02 0,02 0,02 0,02 0,04 0,04 

0,2381 0,2381 0,2381 0,2381 0,4762 0,4762 

ɹʦʢʦʚʘʷ ʩʪʝʥʘ 13,886 
0,02 0,02 0,02 0,02 0,04 0,04 

0,2777 0,2777 0,2777 0,2777 0,5554 0,5554 

ʆʢʥʦ 1,98 
0,35 0,25 0,18 0,12 0,07 0,04 

0,693 0,495 0,3564 0,2376 0,1386 0,0792 

ɼʚʦʡʥʦʡ ʧʨʦʝʤ 3,8 
0,2 0,3 0,3 0,3 0,3 0,3 

0,76 1,14 1,14 1,14 1,14 1,14 

ʉʪʦʣ-ʪʫʤʙʘ 1,1 
0,3 0,16 0,08 0,05 0,04 0,08 

0,33 0,176 0,088 0,055 0,044 0,088 

ɸʧʧʘʨʘʪʫʨʘ 1,3 
0,25 0,15 0,06 0,05 0,04 0,04 

0,325 0,195 0,078 0,065 0,052 0,052 

ʃʶʜʠ ʥʘ ʤʷʛʢʦʤ ʜʠʚʘʥʝ 5 
0,25 0,3 0,4 0,45 0,45 0,4 

1,25 1,5 2 2,25 2,25 2 

 

ʊʘʙʣʠʮʘ 3. ʈʘʩʯʝʪʥʳʝ ʚʝʣʠʯʠʥʳ ʜʣʷ ʧʦʤʝʱʝʥʠʷ ʜʦʤʘʰʥʝʛʦ ʢʠʥʦʪʝʘʪʨʘ ʜʦ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

2,ʦʙʱS ʤ  4,9713 4,8693 4,5257 4,1806 4,5776 4,5622 

2,ʦʙʱA ʤ  12,4426 12,7386 13,0514 12,8613 13,6552 13,1244 

ʩʨa  0,141 0,1443 0,1479 0,1457 0,1547 0,1487 

,T c 0,6258 0,6112 0,6054 0,5702 0,5702 0,5993 

min,T c 0,5632 0,5501 0,5448 0,5132 0,5132 0,534 

max,T c 0,6883 0,6723 0,6659 0,6272 0,6272 0,6526 

2,ʪʨʝʙA ʤ  20,3472 20,7692 20,9434 22,0597 21,7004 13,3388 

2
min,A ʤ  18,7098 19,1029 19,2651 20,3060 19,9373 11,4323 

2
max,A ʤ  22,2961 22,7515 22,9393 24,1417 23,7938 15,605 

ʈʘʩʩʯʠʪʘʥʥʦʝ ʚʨʝʤʷ ʨʝʚʝʨʙʝʨʘʮʠʠ ʚ ʜʚʘ ʨʘʟʘ 

ʧʨʝʚʳʰʘʝʪ ʪʨʝʙʫʝʤʫʶ ʥʦʨʤʫ ʜʣʷ ʜʦʤʘʰʥʠʭ ʢʠʥʦ-

ʪʝʘʪʨʦʚ. 

ʇʨʦʠʟʚʝʜʝʤ ʨʘʩʯʝʪ ʟʚʫʢʦʠʟʦʣʷʮʠʠ ʦʪ ʚʦʟʜʫʰ-

ʥʳʭ ʰʫʤʦʚ. ʀʩʭʦʜʷ ʠʟ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʤʝʱʝ-

ʥʠʷ, ʦʧʨʝʜʝʣʠʤ ʧʦ ʩʧʨʘʚʦʯʥʳʤ ʜʘʥʥʳʤ ʫʨʦʚʥʠ iL  

ʪʠʧʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ. ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʧʦʤʝ-

ʱʝʥʠʷ, ʦʧʨʝʜʝʣʠʤ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʰʫʤʘ ɼL  

ʚ ʥʝʤ. ʈʘʩʩʯʠʪʘʝʤ ʬʘʢʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʬL  h ʫʤʦʚ 

ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ ʠ ʩʦʧʦʩʪʘʚʠʤ ʝʛʦ ʩ ʜʦʧʫʩʪʠʤʳʤ 

ɼL . 
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ʛʜʝ iS  - ʧʣʦʱʘʜʠ ʧʝʨʝʛʦʨʦʜʦʢ (ʠʣʠ ʠʭ ʦʪʜʝʣʴ-

ʥʳʭ ʫʯʘʩʪʢʦʚ), ʦʪʜʝʣʷʶʱʠʭ i -ʡ ʠʩʪʦʯʥʠʢ ʰʫʤʘ ʦʪ 

ʧʦʤʝʱʝʥʠʷ; it - ʟʥʘʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʟʚʫʢʦʠʟʦʣʷ-

ʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʘʩʪʢʦʚ; A - ʟʥʘʯʝʥʠʝ ʧʦ-

ʛʣʦʱʝʥʠʷ ʟʚʫʢʘ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʬL  ʟʥʘʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʟʚʫʢʦ-

ʠʟʦʣʷʮʠʠ (ʠ ʪʠʧ ʧʝʨʝʛʦʨʦʜʢʠ) ʧʦʜʙʠʨʘʶʪʩʷ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʝʨʘʚʝʥʩʪʚʦ 

ʬ ɼL L¢ .ʊʘʢʦʡ ʧʦʜʙʦʨ ʧʨʦʠʟʚʦʜʷʪ, ʧʦʣʴʟʫʷʩʴ 
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ʩʧʨʘʚʦʯʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ it ʧʝʨʝʛʦʨʦʜʦʢ ʨʘʟʣʠʯ-

ʥʳʭ ʪʠʧʦʚ. ʇʦʜʙʦʨ ʥʝʦʜʥʦʟʥʘʯʝʥ: ʦʜʥʦ ʠ ʪʦʞʝ ʟʥʘ-

ʯʝʥʠʝ ʬL  ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʢʦʤʙʠʥʠʨʫʷ ʨʘʟʣʠʯ-

ʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ. ʇʨʠ ʧʦʜʙʦʨʝ ʧʝʨʝʛʦʨʦʜʦʢ ʩʣʝ-

ʜʫʝʪ ʫʯʝʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨ. ʇʦʩʢʦʣʴʢʫ 

ʚʦʟʤʦʞʥʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʰʫʤʘ ʥʝ ʪʦʣʴʢʦ ʯʝʨʝʟ ʧʝ-

ʨʝʛʦʨʦʜʢʠ, ʩʣʝʜʫʝʪ ʧʨʠ ʧʦʜʙʦʨʝ ʠʭ ʟʚʫʢʦʠʟʦʣʷʮʠʠ 

ʠʩʭʦʜʠʪʴ ʠʟ ʥʝʨʘʚʝʥʩʪʚʘ 3ʬ ɼL L¢ -ʜɹ, ʫʯʠ-

ʪʳʚʘʶʱʝʛʦ ʥʝʠʟʙʝʞʥʦʝ ʚʢʣʶʯʝʥʠʝ ʚ ʬL  ʰʫʤʦʚ, 

ʧʨʦʥʠʢʘʶʱʠʭ ʚ ʧʦʤʝʱʝʥʠʝ ʜʨʫʛʠʤʠ ʧʫʪʷʤʠ [11]. 

ʄʦʱʥʦʩʪʴ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ ʠ ʟʚʫʢʦʠʟʦʣʠʨʫ-

ʶʱʠʝ ʩʚʦʡʩʪʚʘ ʧʝʨʝʛʦʨʦʜʦʢ ʥʝʦʜʠʥʘʢʦʚʳ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʘʭ. ʂʘʢ ʧʨʘʚʠʣʦ, ʟʚʫʢʦʠʟʦ-

ʣʷʮʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʧʦʥʠʞʝʥʠʝʤ ʯʘʩʪʦʪʳ. ʇʦ-

ʵʪʦʤʫ ʟʚʫʢʦʠʟʦʣʷʮʠʶ ʩʣʝʜʫʝʪ ʨʘʩʩʯʠʪʘʪʴ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʦʜʜʠʘʧʘʟʦʥʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

ɺʝʣʠʯʠʥʳ 
( )0,1

10 i iL
iS

tÖ -
Ö  ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʳ ʤʦʱʥʦʩʪʠ ʰʫʤʘ, ʧʝʨʝʠʟʣʫʯʘʝʤʦʡ i -ʤ 

ʫʯʘʩʪʢʦʤ ʧʝʨʝʛʦʨʦʜʢʠ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʵʪʠʭ ʚʝʣʠ-

ʯʠʥ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʚʢʣʘʜ ʚ ʩʫʤʤʘʨʥʳʡ ʫʨʦʚʝʥʴ 

ʰʫʤʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʯʘʩʪʢʘ ʧʝʨʝʛʦʨʦʜʦʢ. ɾʝʣʘ-

ʪʝʣʴʥʦ, ʯʪʦʙʳ ʚʩʝ ʵʪʠ ʚʝʣʠʯʠʥʳ ʙʳʣʠ ʦʜʥʦʛʦ ʧʦ-

ʨʷʜʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 4. 

ʊʘʙʣʠʮʘ 4. ɿʚʫʢʦʠʟʦʣʷʮʠʷ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʝʨʝ-

ʛʦʨʦʜʦʢ 

ʋʨʦ-ʚʝʥʴ 

ʠʩʪʦʯ-

ʥʠʢʘ, iL  

ʇʣʦʱʘʜʴ ʧʝ-

ʨʝʛʦʨʦ-ʜʢʠ, 

iS  

ʉʦʙʩʪʚʝʥ-

ʥʘʷ ʟʚʫʢʦ-

ʠʟʦ-ʣʷʮʠʷ, 

it 

( )0,1
10 i iL

iS
tÖ -

Ö  

ʌʘʢʪʠʯʝʩ-ʢʠʡ 

ʫʨʦʚʝʥʴ ʰʫ-

ʤʦʚ, ʬL  

ʇʦʣ 70 18,0256 56 452,7826 26,5589 

ʇʦʪʦʣʦʢ 70 18,0256 56 452,7826 26,5589 

ʇʝʨʝʜʥʷʷ ʩʪʝʥʘ 65 9,116 51 228,9836 23,598 

ɿʘʜʥʷʷ ʩʪʝʥʘ 70 9,116 51 724,1096 28,598 

ɹʦʢʦʚʘʷ ʩʪʝʥʘ 60 11,906 51 94,5727 19,7576 

ɹʦʢʦʚʘʷ ʩʪʝʥʘ 75 13,886 51 3488,0054 35,4257 

ʆʢʥʦ 65 1,98 28 9923,5072 39,9666 

ɼʚʝʨʥʦʡ ʧʨʦʝʤ 60 3,8 15 120166,6 50,7978 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʬʘʢʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʟʚʫʢʦ-

ʠʟʦʣʷʮʠʠ ʨʘʩʩʯʠʪʳʚʘʝʤʦʛʦ ʧʦʤʝʱʝʥʠʷ ʨʘʚʝʥ 28,96 

ʜɹ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʤʝʥʴʰʝ, ʯʝʤ ʪʨʝʙʫʝʤʘʷ ʥʦʨ-

ʤʘʤʠ. ʇʦʵʪʦʤʫ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʵʬʬʝʢ-

ʪʠʚʥʳʭ ʜʣʷ ʙʦʨʴʙʳ ʩ ʰʫʤʘʤʠ ʟʚʫʢʦʠʟʦʣʷʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʇʨʦʚʝʜʝʤ ʘʢʫʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʤʝʱʝ-

ʥʠʷ, ʜʦʙʘʚʠʚ ʚ ʥʝʝ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: 

ʥʘ ʧʦʪʦʣʦʢ ï ʛʠʧʩʦʢʘʨʪʦʥʥʘʷ ʧʦʜʚʝʩʥʘʷ ʢʦʥʩʪʨʫʢ-

ʮʠʷ, ʪʷʞʝʣʘʷ ʰʪʦʨʘ ʥʘ ʧʝʨʝʜʥʶʶ ʩʪʝʥʫ ( )29ʤ , 

ʥʘ ʧʦʣ ï ʰʝʨʩʪʷʥʦʡ ʢʦʚʝʨ ʥʘ ʚʦʡʣʦʯʥʦʡ ʦʩʥʦʚʝ 

( )22ʤ , ʘ ʜʚʝʨʥʦʡ ʧʨʦʝʤ ʙʳʣ ʟʘʜʨʘʧʠʨʦʚʘʥ ʧʣʶ-

ʰʝʚʦʡ ʰʪʦʨʦʡ ʩʦ ʩʢʣʘʜʢʘʤʠ. ʇʨʦʠʟʚʝʜʝʤ ʧʦʚʪʦʨʥʦ 

ʨʘʩʯʝʪ.  

ɼʣʷ ʬʦʥʘ ʧʦʛʣʦʱʝʥʠʷ (ʪʘʙʣ. 3) ʜʦʙʘʚʠʪʴʩʷ 

ʩʪʨʦʢʘ çʥʘʠʤʝʥʦʚʘʥʠʝ ʧʦʛʣʦʱʝʥʠʷè - ʵʪʦ ʰʪʦʨʘ ʠ 

ʢʦʚʝʨ ʩ ʧʘʨʘʤʝʪʨʘʤʠ (ʪʘʙʣ. 5). 

 

ʊʘʙʣʠʮʘ 5. ʌʦʥ ʧʦʛʣʦʱʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʠ ʧʦʩʣʝ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʛʣʦʱʝʥʠʡ 
ʇʣʦʱʘʜʴ ʠʣʠ ʢ-ʚʦ ʯʝ-

ʣʦʚʝʢ 

ʏʘʩʪʦʪʘ, ɻʮ 

125 250 500 1000 2000 4000 

ʐʪʦʨʘ 9 
0,04 0,04 0,11 0,17 0,3 0,35 

0,36 0,36 0,99 1,53 2,7 3,15 

ʂʦʚʝʨ 2 
0,11 0,14 0,37 0,43 0,27 0,3 

0,22 0,28 0,74 0,86 0,54 0,6 
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ʊʘʙʣʠʮʘ 6. ʈʘʩʯʝʪʥʳʝ ʚʝʣʠʯʠʥʳ ʜʣʷ ʧʦʤʝʱʝʥʠʷ ʜʦʤʘʰʥʝʛʦ ʢʠʥʦʪʝʘʪʨʘ ʧʦʩʣʝ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

2,ʦʙʱS ʤ  10,55072 8,763648 8,467488 9,06792 10,05863 10,54349 

2,ʦʙʱA ʤ  23,60144 20,5273 20,93498 22,63584 24,61726 25,08698 

ʩʨa  0,237785 0,206813 0,210921 0,228057 0,24802 0,252752 

,T c 0,329902 0,379308 0,333183 0,304921 0,276893 0,270893 

min,T c 0,296912 0,341377 0,299864 0,274429 0,249204 0,243804 

max,T c 0,362892 0,417238 0,366501 0,335413 0,304582 0,297983 

2,ʪʨʝʙA ʤ  38,8801 34,84143 38,58384 41,28959 44,09616 39,37219 

2
min,A ʤ  36,08901 32,25916 35,80729 38,38493 41,04475 35,98404 

2
max,A ʤ  42,12451 37,86276 41,81294 44,65217 47,60929 43,26785 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚʥʝʩʝʥ-

ʥʳʝ ʚ ʜʠʟʘʡʥ ʧʦʤʝʱʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʧʨʠʙʣʠʟʠʪʴ 

ʚʨʝʤʷ ʨʝʚʝʨʙʝʨʘʮʠʠ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʪʨʝʙʫʝʤʦʤʫ 

ʜʠʘʧʘʟʦʥʫ. 

ʇʨʦʠʟʚʝʜʷ ʧʦʚʪʦʨʥʳʡ ʨʘʩʯʝʪ ʟʚʫʢʦʠʟʦʣʷʮʠʠ 

ʧʦʣʫʯʠʣʠ ʬʘʢʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʰʫʤʦʚ ʚʥʫʪʨʠ ʧʦ-

ʤʝʱʝʥʠʷ ï 24 ʜɹ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʧʫʩʪʠʤʦʤʫ 

ʫʨʦʚʥʶ ʰʫʤʦʚ ʚ ʢʠʥʦʟʘʣʘʭ, ʨʘʚʥʦʤʫ 30-35 ʜɹ, ʧʨʠ 

ʵʪʦʤ ʫʨʦʚʝʥʴ ʰʫʤʦʚ ʧʨʦʥʠʢʘʶʱʠʭ ʚ ʧʦʤʝʱʝʥʠʷ 

ʩʤʝʞʥʳʝ ʩ ʜʦʤʘʰʥʠʤ ʢʠʥʦʟʘʣʦʤ ʩʦʩʪʘʚʣʷʝʪ 70 ʜɹ. 

ɺʳʚʦʜʳ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʘʢʫʩʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʨʝʘʣʴ-

ʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʜʦʤʘʰʥʝʛʦ ʢʠʥʦʪʝʘʪʨʘ ʜʦ ʠ ʧʦʩʣʝ 

ʝʛʦ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

ʙʳʣʦ ʦʙʝʩʧʝʯʝʥʦ ʚʨʝʤʷ ʨʝʚʝʨʙʝʨʘʮʠʠ 

0,3 0,15°  ʩ., ʫʨʦʚʝʥʴ ʟʚʫʢʦʠʟʦʣʷʮʠʠ ʩʦʩʪʘʚʠʣʦ 

24 ʜɹ, ʫʨʦʚʝʥʴ ʧʨʦʥʠʢʘʶʱʠʭ ʚ ʧʦʤʝʱʝʥʠʷ ʰʫʤʦʚ 

ʩʤʝʞʥʳʭ ʩ ʜʦʤʘʰʥʠʤ ʢʠʥʦʟʘʣʦʤ ï 70 ʜɹ ʯʪʦ ʚʧʦʣʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʦʧʫʩʪʠʤʳʤ ʥʦʨʤʘʤ, ʘ ʚʳʙʨʘʥʥʦʝ 

ʧʦʤʝʱʝʥʠʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜ ʜʦʤʘʰʥʠʡ ʢʠ-

ʥʦʪʝʘʪʨ. 
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʎɽʉʉʆɺ ɼʆʅʆʈʅʆ-ɸʂʎɽʇʊʆʈʅʆɻʆ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ɺ 

ʄʋʃʔʊʀʇʈʆɽʂʊʅʆʁ ʉʈɽɼɽ  

 

MODELING THE PROCESSES OF DONOR-ACCEPTOR INTERACTION IN MULTI -PROJECT 

ENVIRONMENT  

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚ ʤʫʣʴʪʠʧʨʦʝʢʪʥʦʡ ʩʨʝʜʝ. ʇʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʨʠʯʥʳʝ ʤʦʜʝʣʠ (ʤʘʪʨʠʮʘ ʧʨʦʝʢʪʦʚ-ʜʦʥʦʨʦʚ, ʤʘʪ-

ʨʠʮʘ ʧʨʦʝʢʪʦʚ-ʘʢʮʝʧʪʦʨʦʚ) ʠ ʛʨʘʬʦʚʳʝ ʤʦʜʝʣʠ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʩʚʦʡʩʪʚʘ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʦʜʝʣʝʡ. ɼʣʷ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʝʩʫʨʩʦʚ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʪʝʦʨʠʠ ʩʠʤʚʦʣʴʥʳʭ ʩʝʨʠʡʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, ʢʦʤʘʥʜʘ ʧʨʦʝʢʪʘ, ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʳʡ ʧʦʜʭʦʜ, ʧʝʨʝʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʤʫʣʴʪʠʧʨʦʝʢʪʥʘʷ ʩʨʝʜʘ. 

 

Abstract. The problems of modeling the processes of donor-acceptor interaction in multi-project environ-

ment are considered. It is proposed to use matrix models (a matrix of donor projects, a matrix of acceptor projects) 

and graph models for displaying donor ï acceptor interaction. The properties of the proposed models are consid-

ered. For a formal description of the process of redistribution of resources, it was proposed to use the mathematical 

apparatus of the theory of symbolic serial sequences. 

Key words: project management, project team, donor-acceptor approach, redistribution of resources, multi-

project environment. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ ʚ ʦʙʱʝʤ ʚʠʜʝ. 

ɼʠʥʘʤʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʧʨʦʝʢʪʘ, ʤʠʛʨʘʮʠʷ ʧʝʨʩʦʥʘʣʘ, ʠʟʤʝʥʝʥʠʝ ʪʨʝʙʦʚʘ-

ʥʠʡ ʢ ʧʨʦʜʫʢʪʫ ʧʨʦʝʢʪʘ ʚ ʤʫʣʴʪʠʧʨʦʝʢʪʥʦʡ ʩʨʝʜʝ 

ʩʪʘʚʠʪ ʧʝʨʝʜ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʟʘʜʘʯʫ ʧʨʠʤʝʥʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʧʨʦʝʢʪʦʚ. ʕʬʬʝʢʪʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʤʫʣʴʪʠʧʨʦ-

ʝʢʪʥʦʡ ʩʨʝʜʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ 

ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʨʪʬʝʣʷ ʧʨʦʝʢ-

ʪʦʚ.  

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʫʙʣʠʢʘ-

ʮʠʡ. 

ʇʨʠ ʧʦʨʪʬʝʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʚ ʢʦʤʧʘʥʠʠ ʚ ʪʝ-

ʯʝʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʛʦʜʘ ʨʝʘʣʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ, ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʟʘ ʦʙʱʠʝ ʨʝ-

ʩʫʨʩʳ ʢʦʤʧʘʥʠʠ [1]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦ-

ʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʧʦʨʪʬʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ɺ.ʄ. ɸʥʴʰʠʥʳʤ, ʀ.ɺ. ɼʝʤʢʠʥʳʤ, ʀ.ʄ. ʅʠʢʦʥʦ-

ʚʳʤ, ʀ.ʅ. ʎʘʨɹʢʦʚʳʤ ʧʨʝʜʣʦʞʝʥʘ ʩʠʩʪʝʤʘ ʤʦʜʝʣʝʡ 

ʩʝʣʝʢʮʠʠ ʧʨʦʝʢʪʦʚ ʠ ʢʘʣʝʥʜʘʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʝʩʫʨʩʦʚ [2]. 

ʉ ʮʝʣʴʶ ʫʥʠʬʠʢʘʮʠʠ ʜʝʡʩʪʚʠʡ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʦʚ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʢʦʤʘʥʜ 

ʧʨʦʝʢʪʦʚ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʮʝʜʫʨʳ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʫʯʠʪʳʚʘʶʱʠʝ ʚʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʤʘʥʜ ʧʨʦʝʢʪʦʚ [3].  

ɺ ʨʘʙʦʪʝ [4] ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦ-

ʝʢʪʦʚ ʚ ʤʫʣʴʪʠʧʨʦʝʢʪʥʦʡ ʩʨʝʜʝ ʚ ʚʠʜʝ ʮʝʧʦʯʢʠ ʠʟ 

ʪʨʝʭ ʨʘʙʦʪ (ʵʪʘʧʦʚ), ʧʨʝʜʣʦʞʝʥʳ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝ-

ʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʣʫʯʘʝʚ ʢʦʤʙʠʥʘʮʠʠ ʚʠʜʦʚ ʨʝ-

ʩʫʨʩʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʘʧʦʚ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʘʥʜ ʧʨʦʝʢʪʦʚ ʚ ʤʫʣʴʪʠ-

ʧʨʦʝʢʪʥʦʡ ʩʨʝʜʝ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʤʘʪʨʠʮʘ ʢʦʤʧʝʪʝʥʮʠʡ, ʤʘʪʨʠʮʘ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʪ.ʜ. 

ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ 

ʢʦʤʘʥʜʳ ʧʨʦʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʢʦʤʘʥʜʳ ʧʨʠ 

ʟʘʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ: ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ, ʩʦʚʤʝʱʝ-

ʥʠʝ ʧʨʦʬʝʩʩʠʡ, ʪʨʝʙʦʚʘʥʠʷ ʩʪʝʡʢʭʦʣʜʝʨʦʚ [5, 6].  

ʆʜʥʘʢʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʠʟʤʝʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʤʘʥʜʝ ʧʨʦʝʢʪʘ, ʯʪʦ ʤʦ-

ʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʨʷʜʦʤ ʧʨʠʯʠʥ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ 

ʪʘʙʣ. 1.  
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ʊʘʙʣʠʮʘ 1. ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʯʝʣʦʚʝʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ 

ʇʨʠʯʠʥʳ ʠʟʤʝʥʝʥʠʡ ɺʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʄʠʛʨʘʮʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝ-

ʩʫʨʩʦʚ  

ʀʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ ʜʦʩʪʫʧʥʦʩʪʠ ʨʝʩʫʨʩʦʚ, ʠʟʤʝʥʝʥʠʝ ʧʨʦʬʠʣʷ ʢʦʤʧʝ-

ʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ 

ʀʟʤʝʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʧʨʦʝʢʪʫ: 

- ʢ ʦʙʲʝʤʫ ʧʨʦʝʢʪʫ 

 

 

ʇʝʨʝʩʤʦʪʨ ʢʦʤʘʥʜʳ ʧʨʦʝʢʪʘ, ʠʟʤʝʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʤʧʝʪʝʥʮʠʷʤ 

- ʢ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʘ ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʤʠʥʠʤʠʟʘʮʠʠ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʘ (ʦʪʢʘʟ ʦʪ ʧʨʝʤʠʡ, ʤʘ-

ʪʝʨʠʘʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ), ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʢʦʤʘʥʜʳ 

- ʢ ʩʨʦʢʘʤ ʚʳʧʦʣʥʝʥʠʷ ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʩʨʦ-

ʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, ʧʨʠʚʣʝʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʝʨʩʦʥʘʣʘ  

ʀʟʤʝʥʝʥʠʝ ʧʦʨʪʬʝʣʷ ʧʨʦʝʢ-

ʪʦʚ 

ɺʚʝʜʝʥʠʝ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦ-

ʤʘʥʜ ʧʨʦʝʢʪʘ, ʠʟʤʝʥʝʥʠʷ ʧʨʦʬʠʣʷ ʢʦʤʧʝʪʝʥʮʠʡ. ɿʘʢʨʳʪʠʝ ʧʨʦʝʢʪʦʚ ʧʨʠ-

ʚʦʜʠʪ ʢ ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʧʝʨʩʦʥʘʣʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʩʪʠ ʦʪʧʠʤʠʟʘ-

ʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʧʨʦʝʢʪʘʤʠ  

ʂʦʥʬʣʠʢʪʳ ʤʝʞʜʫ ʩʪʝʡʢ-

ʭʦʣʜʝʨʘʤʠ 

ʀʟʤʝʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʤʘʥʜʘʤ ʧʨʦʝʢʪʘ (ʟʘʧʨʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʯʝʣʦʚʝ-

ʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʩʦʚʤʝʱʝʥʠʷ ʨʘʙʦʪ, ʫʯʘʩʪʠʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʝʢʪʘʭ ʠ 

ʪ.ʜ.) 

ʌʦʨʩ-ʤʘʞʦʨ  ʇʝʨʝʩʤʦʪʨ ʢʦʤʘʥʜ ʧʨʦʝʢʪʦʚ ʠ ʧʫʣʘ ʨʝʩʫʨʩʦʚ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨ-

ʩʦʚ. 

 

ʄʠʛʨʘʮʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʦʩ-

ʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ, ʚʳʟʳʚʘʶʱʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝ-

ʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 

ʤʠʛʨʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʷ ʧʫʣʘ ʨʝʩʫʨʩʦʚ, 

ʬʫʥʢʮʠʠ ʜʦʩʪʫʧʥʦʩʪʠ ʨʝʩʫʨʩʦʚ.  

ɺʠʜʳ ʤʠʛʨʘʮʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʧʨʠʚʝ-

ʜʝʥʳ ʚ ʪʘʙʣ. 2. 

 

ʊʘʙʣʠʮʘ 2. ɺʠʜʳ ʤʠʛʨʘʮʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ɺʠʜ ʤʠʛʨʘʮʠʠ ʇʨʠʯʠʥʘ ʇʦʩʣʝʜʩʪʚʠʷ 

ʉʦʢʨʘʱʝʥʠʝ 

ʧʝʨʩʦʥʘʣʘ  

ʉʦʢʨʘʱʝʥʠʝ, ʫʚʦʣʴʥʝ-

ʥʠʝ, ʩʤʝʨʪʴ 

ʀʟʤʝʥʝʥʠʝ ʧʫʣʘ ʨʝʩʫʨʩʦʚ, ʧʦʪʝʨʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʟʥʘʥʠʡ, 

ʢʨʠʪʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʨʝʩʫʨʩʦʚ 

ɺʚʦʜ ʥʦʚʦʛʦ 

ʧʝʨʩʦʥʘʣʘ 
ʅʘʡʤ ʥʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ  

ʀʟʤʝʥʝʥʠʝ ʧʫʣʘ ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʦʜʘ ʚ ʢʦʤʘʥʜʫ 

ʧʨʦʝʢʪʘ (ʦʙʫʯʝʥʠʝ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ), ʠʟʤʝʥʝʥʠʝ ʧʨʦʬʠʣʷ 

ʢʦʤʧʝʪʝʥʮʠʡ ʤʫʣʴʪʠʧʨʦʝʢʪʘ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ 

ɻʦʨʠʟʦʥʪʘʣʴ-

ʥʘʷ ʤʠʛʨʘʮʠʷ 

ɿʘʢʨʳʪʠʝ ʚʘʢʘʥʩʠʡ ʚ 

ʩʤʝʞʥʳʭ ʧʦʜʨʘʟʜʝʣʝ-

ʥʠʷʭ, ʧʝʨʝʚʦʜ ʚ ʜʨʫʛʦʡ 

ʧʨʦʝʢʪ.  

ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝ-

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ 

ɺʝʨʪʠʢʘʣʴʥʘʷ 

ʤʠʛʨʘʮʠʷ 

ɿʘʢʨʳʪʠʝ ʚʘʢʘʥʩʠʡ ʨʫʢʦ-

ʚʦʜʷʱʝʛʦ ʟʚʝʥʘ 

ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ, ʠʟʤʝʥʝʥʠʝ ʧʨʦʬʠʣʷ 

ʢʦʤʧʝʪʝʥʮʠʡ ʩʦʪʨʫʜʥʠʢʘ (ʨʘʟʚʠʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʢʦʤ-

ʧʝʪʝʥʮʠʡ), ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ 

ɺʨʝʤʝʥʥʦʝ 

ʚʳʩʚʦʙʦʞʜʝ-

ʥʠʝ ʩʦʪʨʫʜ-

ʥʠʢʘ 

ɹʦʣʝʟʥʴ, ʜʝʢʨʝʪ, ʤʦʙʠʣʠ-

ʟʘʮʠʷ, ʦʪʧʫʩʢ ʠ ʪ.ʜ.  

ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝ-

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ 

 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʚ ʨʘʙʦʪʝ [7] ʜʦʥʦʨʥʦ-ʘʢʮʝʧ-

ʪʦʨʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʩʫʨʩʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʚ ʤʫʣʴ-

ʪʠʧʨʦʝʢʪʥʦʡ ʩʨʝʜʝ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʧʨʦʝʢʪʘʤʠ, ʚʭʦʜʷʱʠʤʠ 

ʚ ʤʫʣʴʪʠʧʨʦʝʢʪ.  

 

ʀʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ. 

ɿʘʜʘʯʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚ ʧʦʨʪ-

ʬʝʣʝ ʧʨʦʝʢʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ 

ʨʝʘʣʠʟʫʝʤʦʩʪʠ ʧʦʨʪʬʝʣʷ ʧʨʦʝʢʪʦʚ ʧʨʠ ʤʠʥʠʤʠʟʘ-

ʮʠʠ ʩʪʦʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʡ.  

ʇʫʩʪʴ ʚ ʧʦʨʪʬʝʣʝ ʧʨʦʝʢʪʦʚ (ʤʫʣʴʪʠʧʨʦʝʢʪʝ) 

ʠʤʝʝʪʩʷ n ʧʨʦʝʢʪʦʚ. 

P={P1, P2, é, Pn} ï ʤʥʦʞʝʩʪʚʦ ʧʨʦʝʢʪʦʚ, ʚʭʦʜʷ-

ʱʠʭ ʚ ʧʦʨʪʬʝʣʴ. 

Pd
ij - ʵʣʝʤʝʥʪ (nĬn) ï ʤʘʪʨʠʮʳ ʧʨʦʝʢʪʦʚ-ʜʦʥʦ-

ʨʦʚ, ʚ ʢʦʪʦʨʦʡ ʵʣʝʤʝʥʪ ʤʘʪʨʠʮʳ Pd
ij =1, ʝʩʣʠ i-ʳʡ 

ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʜʦʥʦʨʦʤ ʜʣʷ j-ʛʦ ʧʨʦʝʢʪʘ.  

Pa
ij - ʵʣʝʤʝʥʪ (nĬn) ï ʤʘʪʨʠʮʳ ʧʨʦʝʢʪʦʚ-ʘʢʮʝʧ-

ʪʦʨʦʚ, ʚ ʢʦʪʦʨʦʡ ʵʣʝʤʝʥʪ ʤʘʪʨʠʮʳ Pa
ij =1, ʝʩʣʠ i-ʳʡ 

ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʘʢʮʝʧʪʦʨʦʤ ʜʣʷ j-ʛʦ ʧʨʦʝʢʪʘ.  

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʤʘʪʨʠʮʳ ʧʨʦʝʢ-

ʪʦʚ-ʜʦʥʦʨʦʚ ʜʣʷ ʧʦʨʪʬʝʣʷ ʧʨʦʝʢʪʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ 

n ʧʨʦʝʢʪʦʚ. 
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ʊʘʙʣʠʮʘ 3. ʇʨʠʤʝʨ ʤʘʪʨʠʮʳ ʧʨʦʝʢʪʦʚ-ʜʦʥʦʨʦʚ 

Pd/Pʘ Pa
1 é Pa

i é Pa
n 

Pd
1 0 é 1 é 0 

é é 0 é é é 

Pd
i 1 é 0 é 1 

é é é é 0 é 

Pd
n 1 é 1 é 0 

 

ɼʣʷ ʚʚʝʜʝʥʥʳʭ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʤʘʪʨʠʮ ʭʘʨʘʢ-

ʪʝʨʥʦ ʥʘʣʠʯʠʝ ʩʚʦʡʩʪʚ:  

1) ʄʘʪʨʠʮʘ ʧʨʦʝʢʪʦʚ-ʘʢʮʝʧʪʦʨʦʚ ʷʚʣʷʝʪʩʷ 

ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʦʡ ʤʘʪʨʠʮʝʡ ʧʨʦʝʢʪʦʚ-ʜʦʥʦʨʦʚ: 

0 Ễ 0
ể Ễ ể
0 Ễ 0

 
0 Ễ 0
ể Ễ ể
0 Ễ 0

Ȣ 

 

2) ʕʣʝʤʝʥʪʳ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʠ ʨʘʚʥʳ 0. 

3) ɽʩʣʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ʧʨʦʝʢ-
ʪʦʚ-ʜʦʥʦʨʦʚ ʨʘʚʥʳ 0, ʪʦ ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʥʝ ʷʚʣʷʝʪʩʷ 

ʜʦʥʦʨʦʤ ʧʨʠ ʜʘʥʥʦʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʝʩʫʨʩʦʚ.  

4) ɽʩʣʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ʧʨʦʝʢ-
ʪʦʚ-ʘʢʮʝʧʪʦʨʦʚ ʨʘʚʥʳ 0, ʪʦ ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʥʝ ʷʚʣʷ-

ʝʪʩʷ ʘʢʮʝʧʪʦʨʦʤ ʧʨʠ ʜʘʥʥʦʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʨʝʩʫʨʩʦʚ.  

5) ɽʩʣʠ ʚʩʝ ʵʣʝʤʝʥʪʳ i-ʦʡ ʩʪʨʦʢʠ ʠ i-ʛʦ 

ʩʪʦʣʙʮʘ ʤʘʪʨʠʮʳ ʧʨʦʝʢʪʦʚ-ʜʦʥʦʨʦʚ ʨʘʚʥʳ 0, ʪʦ 

ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʥʝ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʜʘʥʥʦʤ ʧʝ-

ʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʝʩʫʨʩʦʚ.  

ʇʦʩʢʦʣʴʢʫ ʧʝʨʝʚʦʜ ʠʟ ʧʨʦʝʢʪʘ ʚ ʧʨʦʝʢʪ ʠʤʝʝʪ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʜʘ (ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʩʪʦʠʤʦʩʪʠ ʨʝʩʫʨʩʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʠʟʤʝʥʝ-

ʥʠʷʭ, ʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦʜʘ (ʚʳʚʦʜ ʠʟ ʧʨʦʝʢʪʘ-ʜʦ-

ʥʦʨʘ ʠ ʚʚʦʜ ʚ ʧʨʦʝʢʪ-ʘʢʮʝʧʪʦʨ), ʧʦʪʝʨʴ, ʚʳʟʚʘʥʥʳʭ 

ʩʥʠʞʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʢʦʤʘʥʜ ʧʨʦʝʢ-

ʪʦʚ ʚʩʣʝʜʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʝʩʫʨʩʦʚ), ʪʦ ʚʚʝʜʝʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʤʘʪʨʠʮʫ ʩʪʦʠ-

ʤʦʩʪʠ ʉ (ʪʘʙʣ. 6), ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʡ Cij ʷʚʣʷʝʪʩʷ 

ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʜʘ ʨʝʩʫʨʩʦʚ ʠʟ ʧʨʦʝʢʪʘ-ʜʦʥʦʨʘ ʚ 

ʧʨʦʝʢʪ-ʘʢʮʝʧʪʦʨ.  

 

ʊʘʙʣʠʮʘ 6. ʄʘʪʨʠʮʘ ʩʪʦʠʤʦʩʪʠ 

Pd/Pʘ Pa
1 é Pa

i é Pa
n 

Pd
1 0 é C1i é 0 

é é 0 é é é 

Pd
i Ci1 é 0 é Cin 

é é é é 0 é 

Pd
n Cn1 é Cni é 0 

 

ʇʫʩʪʴ Pd = {Pd
1, é, Pd

i, é Pd
n} ï ʤʥʦʞʝʩʪʚʦ 

ʧʨʦʝʢʪʦʚ-ʜʦʥʦʨʦʚ, ʦʪʦʙʨʘʞʘʶʱʝʝ ʜʦʥʦʨʩʢʫʶ ʘʢ-

ʪʠʚʥʦʩʪʴ Pd
i, ʧʨʠʯʝʤ  

 

ὖ ὖȠ 

 

ʛʜʝ Pd
ij ï ʵʣʝʤʝʥʪ ʤʘʪʨʠʮʳ ʧʨʦʝʢʪʦʚ-ʜʦʥʦʨʦʚ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʜʦʥʦʨʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨ-

ʩʦʚ, ʚʳʜʝʣʷʝʤʳʭ ʧʨʦʝʢʪʘʤʠ-ʜʦʥʦʨʘʤʠ. ʋʯʠʪʳʚʘʷ 

ʨʘʟʣʠʯʥʳʝ ʨʘʟʤʝʨʳ ʢʦʤʘʥʜ ʧʨʦʝʢʪʦʚ, ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ.  

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʦʛʦ ʧʦʜ-

ʭʦʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʨʘʬʦʚʫʶ ʬʦʨʤʫ (ʨʠʩ. 1). 

P
a
1 P

d
2

F1,2

P
d

3

F1,3

P
d

4

F1,4

P5

P
a
6

P
d

7

F6,7

 
ʈʠʩ. 1 ï ʇʨʠʤʝʨ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

 

ʈʝʙʨʦ ʛʨʘʬʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʝʪ ʦʪʦʙʨʘ-

ʞʘʪʴ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ:  

- ʢʦʤʧʝʪʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʝʪ ʧʨʦʝʢʪ-ʜʦ-

ʥʦʨ ʚ ʧʨʦʝʢʪ-ʘʢʮʝʧʪʦʨ, 

- ʠʩʧʦʣʥʠʪʝʣʴ (ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʝʩʫʨʩ), ʢʦʪʦʨʳʡ 

ʧʝʨʝʜʘʝʪʩʷ ʧʨʦʝʢʪʦʤ-ʜʦʥʦʨʦʤ ʚ ʧʨʦʝʢʪ-ʘʢʮʝʧʪʦʨ, 

- ʚʨʝʤʷ, ʥʘ ʢʦʪʦʨʦʝ ʧʝʨʝʜʘʝʪʩʷ ʠʩʧʦʣʥʠʪʝʣʴ, 

- ʩʪʝʧʝʥʴ ʟʘʛʨʫʟʢʠ ʥʘ ʜʨʫʛʠʭ ʧʨʦʝʢʪʘʭ.  
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ʄʘʪʨʠʮʳ ʧʨʦʝʢʪʦʚ-ʜʦʥʦʨʦʚ ʠ ʧʨʦʝʢʪʦʚ-ʘʢʮʝʧ-

ʪʦʨʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʛʨʘʬʫ, 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 4-5. 

 

ʊʘʙʣʠʮʘ 4. ʄʘʪʨʠʮʘ ʧʨʦʝʢʪʦʚ-ʜʦʥʦʨʦʚ 

Pd/Pʘ Pa
1 Pa

2 Pa
3 Pa

4 Pa
5 Pa

6 Pa
7 

Pd
1 0 0 0 0 0 0 0 

Pd
2 1 0 0 0 0 0 0 

Pd
3 1 0 0 0 0 0 0 

Pd
4 1 0 0 0 0 0 0 

Pd
5 0 0 0 0 0 0 0 

Pd
6 0 0 0 0 0 0 0 

Pd
7 0 0 0 0 0 1 0 

 

ʊʘʙʣʠʮʘ 5. ʄʘʪʨʠʮʘ ʧʨʦʝʢʪʦʚ-ʘʢʮʝʧʪʦʨʦʚ 

Pʘ / Pd Pd
1 Pd

2 Pd
3 Pd

4 Pd
5 Pd

6 Pd
7 

Pʘ1 0 1 1 1 0 0 0 

Pʘ2 0 0 0 0 0 0 0 

Pʘ3 0 0 0 0 0 0 0 

Pʘ4 0 0 0 0 0 0 0 

Pʘ5 0 0 0 0 0 0 0 

Pʘ6 0 0 0 0 0 0 1 

Pʘ7 0 0 0 0 0 0 0 

 

ʀʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʦʨʪʬʝʣʝ ʧʨʦʝʢ-

ʪʦʚ, ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʪʘʢʦʤʫ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʨʝʩʫʨʩʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʜʥʠ ʠ ʪʝ ʞʝ ʧʨʦʝʢʪʳ ʚʳʩʪʫ-

ʧʘʶʪ ʢʘʢ ʜʦʥʦʨʘʤʠ, ʪʘʢ ʠ ʘʢʮʝʧʪʦʨʘʤʠ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʨʘʩʱʝʧʣʝʥʠʠ ʚʝʨʰʠʥʳ. 

ʅʘ ʨʠʩ. 2 ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʨʪʬʝʣʝ ʧʨʦʝʢʪʘ ʧʨʠʚʦʜʷʪ ʢ 

ʪʦʤʫ, ʯʪʦ ʚʪʦʨʦʡ ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʜʦʥʦʨʦʤ ʜʣʷ ʧʝʨ-

ʚʦʛʦ ʧʨʦʝʢʪʘ ʠ ʘʢʮʝʧʪʦʨʦʤ ʜʣʷ ʚʦʩʴʤʦʛʦ.  

ʈʘʥʛ ʠʟʤʝʥʝʥʠʡ Rch ï ʵʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ 

ʧʫʪʠ ʤʝʞʜʫ ʧʨʦʝʢʪʦʤ-ʜʦʥʦʨʦʤ ʠ ʧʨʦʝʢʪʦʤ-ʘʢʮʝʧ-

ʪʦʨʦʤ, ʧʨʠʚʣʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ. ʈʘʥʛ ʠʟʤʝʥʝʥʠʡ - 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʛʣʫʙʠʥʫ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʝ ʧʫʪʠ ʠʟʤʝʥʝʥʠʡ ʚ 

ʛʨʘʬʝ.  

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʛʨʘʬʦʚʦʡ ʤʦʜʝʣʠ ʜʦʥʦʨʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩʪʝʧʝʥʴʶ ʚʝʨʰʠʥ 

ʛʨʘʬʘ.  

ʇʨʦʝʢʪʦʤ-ʠʥʠʮʠʘʪʦʨʦʤ ʠʟʤʝʥʝʥʠʡ ʙʫʜʝʤ ʧʨʦ-

ʝʢʪ ʚ ʧʦʨʪʬʝʣʝ ʧʨʦʝʢʪʦʚ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ 

ʟʘʧʫʩʢʘʝʪʩʷ ʮʝʧʦʯʢʘ ʠʟʤʝʥʝʥʠʡ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʧʨʦʝʢʪʦʚ (ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨ-

ʩʦʚ).  
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ʈʠʩ. 2. ʇʨʠʤʝʨ ʛʨʘʬʘ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

 

ʅʝʟʘʚʠʩʠʤʳʤʠ ʧʨʦʝʢʪʘʤʠ-ʠʥʠʮʠʘʪʦʨʘʤʠ ʚ 

ʧʦʨʪʬʝʣʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʘ ʨʠʩ. 2, ʷʚʣʷʶʪʩʷ ʧʝʨ-

ʚʳʡ ʠ ʰʝʩʪʦʡ ʧʨʦʝʢʪʳ-ʘʢʮʝʧʪʦʨʳ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ çʘʢʮʝʧʪʦʨʩʪʚʘè ʚʪʦʨʦʛʦ ʧʨʦ-

ʝʢʪʘ ʦʙʫʩʣʦʚʣʝʥʘ ʠʟʤʝʥʝʥʠʷʤʠ, ʚʳʟʚʘʥʥʳʤʠ ʧʝʨ-

ʚʳʤ ʧʨʦʝʢʪʦʤ-ʘʢʮʝʧʪʦʨʦʤ (ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝ-



26 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #10(38), 2018  

 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚʩʣʝʜʩʪʚʠʝ ʫʯʘʩʪʠʷ ʚʪʦ-

ʨʦʛʦ ʧʨʦʝʢʪʘ ʚ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʦʤ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʠ ʩ ʧʝʨʚʳʤ ʧʨʦʝʢʪʦʤ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʦʥʦʨʥʦ-ʘʢʮʝʧ-

ʪʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʧʨʦʝʢʪʘʤʠ ʚ ʧʦʨʪʬʝʣʝ ʧʨʦ-

ʝʢʪʦʚ. ʇʦʩʢʦʣʴʢʫ ʤʘʪʨʠʯʥʳʝ ʤʦʜʝʣʠ ʜʦʥʦʨʥʦ-ʘʢ-

ʮʝʧʪʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ 

ʨʘʟʨʝʞʝʥʥʳʤʠ ʤʘʪʨʠʮʘʤʠ, ʪʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʠ ʦ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʨʠʡʥʳʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʝʡ.  

ʇʫʩʪʴ Q={q1, é, qi, é, qn} ï ʤʥʦʞʝʩʪʚʦ ʠʩʧʦʣ-

ʥʠʪʝʣʝʡ ʧʦʨʪʬʝʣʷ ʧʨʦʝʢʪʦʚ. 

ɺ ʪʘʙʣ. 6-8 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʦ-

ʚʘʥʠʡ ʢ ʨʝʩʫʨʩʘʤ ʚ ʧʦʨʪʬʝʣʝ ʧʨʦʝʢʪʦʚ. 

 

ʊʘʙʣʠʮʘ 6. ʄʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ (AS IS) 

Q/P P1 P2 P3 P4 P5 

Q1 1 1 0 1 1 

Q2 1 0 1 1 1 

Q3 1 0 1 0 0 

Q4 0 1 0 0 1 

Q5 1 1 0 1 1 

Q6 0 0 1 1 1 

Q7 1 1 0 1 0 

ʊʘʙʣʠʮʘ 7. ʄʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ (TO BE) 

Q/P P1 P2 P3 P4 P5 

Q1 1 1 0 1 1 

Q2 0 0 1 0 1 

Q3 0 0 1 1 0 

Q4 1 0 0 0 1 

Q5 1 1 0 1 1 

Q6 0 0 1 1 0 

Q7 1 1 0 1 0 

ʊʘʙʣʠʮʘ 8 ʄʘʪʨʠʮʘ ʠʟʤʝʥʝʥʠʡ  

Q/P P1 P2 P3 P4 P5 

Q1 0 0 0 0 0 

Q2 -1 0 0 -1 0 

Q3 -1 0 0 1 0 

Q4 1 -1 0 0 0 

Q5 0 0 0 0 0 

Q6 0 0 0 0 -1 

Q7 1 0 0 0 0 

 

ɼʣʷ ʬʦʨʤʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʝ-

ʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʧʦʨʷʜʦʢ 

ʠʟʤʝʥʝʥʠʷ ʟʘʛʨʫʟʢʠ ʨʝʩʫʨʩʦʚ ʚ ʧʨʦʝʢʪʘʭ, ʨʘʟʨʘʙʦ-

ʪʘʥ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʦ-

ʨʠʠ ʩʝʨʠʡʥʳʭ ʩʠʤʚʦʣʴʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, 

ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʨʘʙʦʪʘʭ [8, 9].  

ʇʨʝʜʩʪʘʚʠʤ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʨʦ-

ʮʝʩʩʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʜʣʷ i-ʛʦ ʧʨʦʝʢʪʘ, 

ʚ ʚʠʜʝ ʩʝʨʠʡʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʍ(Pi), ʚ ʢʦ-

ʪʦʨʳʭ ç0è ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʩʧʦʣʥʠʪʝʣʴ ʥʝ ʧʨʠʥʠ-

ʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ, ç1è - ʠʩʧʦʣʥʠ-

ʪʝʣʴ ʚʚʦʜʠʪʩʷ ʚ ʧʨʦʝʢʪ, ç-1è - ʠʩʧʦʣʥʠʪʝʣʴ ʚʳʚʦ-

ʜʠʪʩʷ ʠʟ ʧʨʦʝʢʪʘ (ʥʝ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʚ ʜʘʣʴʥʝʡʰʝʤ).  

ʇʨʠʚʝʜʝʥʥʦʝ ʩʠʤʚʦʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦ-

ʮʝʩʩʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ ʘʣʬʘ-

ʚʠʪʘ W={ -1, 0, 1} ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʝ ʩʪʘʪʫʩʘ ʠʩ-

ʧʦʣʥʠʪʝʣʷ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ 

ʚ ʤʫʣʴʪʠʧʨʦʝʢʪʥʦʡ ʩʨʝʜʝ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʨʠʡʥʳʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʷʤ, ʚ ʢʦʪʦʨʳʭ ʚ ʩʝʨʠʶ ʚʭʦʜʷʪ ʦʜʠʥʘʢʦʚʳʝ ʩʠʤ-

ʚʦʣʳ.  

ɼʣʷ ʤʘʪʨʠʮʳ ʠʟʤʝʥʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ 

ʪʘʙʣ. 8, ʦʙʲʝʜʠʥʠʤ ʩʣʝʜʫʶʱʠʝ ʧʦʜʨʷʜ ʦʜʠʥʘʢʦʚʳʝ 

ʟʥʘʯʝʥʠʷ ʚ ʛʨʫʧʧʳ: 

ʍ(P1) = (0), (-1, -1), (1), (0, 0), (1); 

ʍ(P2) = (0, 0, 0), (-1), (0, 0, 0); 

ʍ(P3) = (0, 0, 0, 0, 0, 0, 0); 

ʍ(P4) = (0), (-1), (1), (0, 0, 0, 0); 

ʍ(P5) = (0, 0, 0, 0, 0), (-1), (0). 

ʇʨʝʜʩʪʘʚʠʤ ʩʠʤʚʦʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʍ(Pi), ʚ ʚʠʜʝ ʩʝʨʠʡʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ [8]: 

 

ʍ(P) = {S1(a1, v1), é, S2(ai, vi), é, Sh(ah, vh), 

ʛʜʝ ai Í { -1, 0, 1};  В Ö ÎȢ 
 

ʍ(P1) = {(0, 1), (-1, 2), (1, 1), (0, 2), (1, 1)}; 

ʍ(P2) = {(0, 3), (-1, 1), (0, 3)}; 

ʍ(P3) = {(0,7)}; 

ʍ(P4) = {(0, 1), (-1, 1), (1, 1), (0, 4)}; 

ʍ(P5) = {(0, 5), (-1, 1), (0, 1)}. 

ʅʘ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʩʫ-

ʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʧʦʨʷʜʦʢ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʚʳʷʚʣʝʥʠʝ ʧʨʦʝʢʪʘ-ʠʥʠ-

ʮʠʘʪʦʨʘ, ʚʳʙʦʨ ʧʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʝʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ).  
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ɼʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʝʩʫʨʩʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ ʢʦʤʙʠʥʘʪʦʨʥʳʭ ʧʣʘʥʦʚ, ʦʧʠʩʘʥʥʳʡ ʚ ʨʘ-

ʙʦʪʝ [8] ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

[9-11]. 

ɺʳʚʦʜʳ ʠʟ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʝʨ-

ʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʤʘʪʨʠʯʥʳʝ, ʛʨʘʬʦʚʳʝ 

ʤʦʜʝʣʠ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʧʝʨʝʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚ ʤʫʣʴʪʠʧʨʦʝʢʪʥʦʡ ʩʨʝʜʝ. ɼʣʷ ʬʦʨ-

ʤʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʝʩʫʨʩʦʚ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʡ ʘʧʧʘʨʘʪ ʪʝʦʨʠʠ ʩʠʤʚʦʣʴʥʳʭ ʩʝʨʠʡʥʳʭ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʝʡ.  

ʇʦʩʢʦʣʴʢʫ ʟʘʜʘʯʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ 

ʚ ʤʫʣʴʪʠʧʨʦʝʢʪʥʦʡ ʩʨʝʜʝ ʷʚʣʷʝʪʩʷ NP-ʪʨʫʜʥʦʡ ʟʘ-

ʜʘʯʝʡ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʦʟʚʦʣʠʚʰʝʛʦ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ.  
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ʀɿʄɽʅɽʅʀʗ ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʅɸɻʈʋɿʂʀ ʄʀʂʈʆʈɸʁʆʅɸ ɻʆʈʆɼɸ ɺ ʊɽʏɽʅʀɽ ɻʆɼɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ʋʩʪʘʥʦʚʣʝʥ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠ ʨʘʩʯʝʪʥʦʡ ʤʦʱʥʦʩʪʠ ʥʘʛʨʫʟʢʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 

ʤʠʢʨʦʨʘʡʦʥʘ ʛ. ʈʷʟʘʥʴ. ʇʨʠʚʝʜʝʥʳ ʪʘʙʣʠʮʳ ʠʟʤʝʨʝʥʠʡ ʠ ʩʫʪʦʯʥʳʝ ʛʨʘʬʠʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʛʨʫʟʢʠ, ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ, ʨʘʩʯʝʪ-

ʥʘʷ ʤʦʱʥʦʩʪʴ, ʩʫʪʦʯʥʳʡ ʛʨʘʬʠʢ ʥʘʛʨʫʟʢʠ 

 

ɺ ʩʪʘʪʴʝ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʭʘ-

ʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʚ ʪʝʯʝ-

ʥʠʝ ʛʦʜʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʡ ʥʘʛʨʫʟʢʠ ʙʳʣ ʚʳʙʨʘʥ ʤʠʢʨʦʨʘʡʦʥ ʛ. ʈʷʟʘʥʴ, 

ʧʦʣʫʯʘʶʱʠʡ ʧʠʪʘʥʠʝ ʦʪ ʨʘʡʦʥʥʦʡ ʧʦʜʩʪʘʥʮʠʠ 

(ʇʉ) çʈʷʟʘʥʴè. 

ʇʨʦʚʝʜʝʥʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ ʚʳʧʦʣʥʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʧʨʦʮʝʩ-

ʩʦʨʥʦʛʦ ʩʯʝʪʯʠʢʘ ʨʝʩʫʨʩʘ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦ-

ʨʦʚ (ʉʈʊ) [1], ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʧʦʜʩʪʘʥʮʠʠ çʈʷ-

ʟʘʥʴè ʚ 2012 ʛʦʜʫ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʯʝʪʯʠʢʘ ʉʈʊ 

ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʨʝʩʫʨʩʘ ʩʠʣʦʚʦʛʦ 
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ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʉʯʝʪʯʠʢ ʉʈʊ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝ-

ʣʷʪʴ ʧʦʣʥʳʡ ʠʟʥʦʩ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʧʦ-

ʩʣʝ ʯʝʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʝʛʦ ʟʘʤʝʥʘ ʥʘ ʥʦʚʳʡ ʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨ. 

ʇʦʧʫʪʥʦ ʩ ʧʦʤʦʱʴʶ ʩʯʝʪʯʠʢʘ ʧʦʣʫʯʘʝʪʩʷ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʦʩʪʘʪʦʯ-

ʥʘʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʫʪʦʯʥʦʛʦ ʛʨʘʬʠʢʘ ʥʘʛʨʫʟʢʠ.  

ɺ ʧʘʤʷʪʠ ʉʈʊ ʢʘʞʜʳʡ ʯʘʩ ʨʘʟʤʝʱʘʝʪʩʷ ʩʣʝʜʫ-

ʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: ʜʘʪʘ; ʯʘʩ; ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʳ Ūʦʢʨ; ʪʦʢ ʥʘʛʨʫʟʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʠʙʦʣʝʝ ʥʘʛʨʝʪʦʡ ʪʦʯʢʠ ʦʙʤʦʪʢʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ Ūʦʙʤ; ʟʥʘʯʝʥʠʝ ʠʟʥʦʩʘ Tʠ ʠʟʦʣʷʮʠʠ 

ʟʘ ʵʪʦʪ ʯʘʩ; ʩʫʤʤʘʨʥʳʡ ʠʟʥʦʩ ʠʟʦʣʷʮʠʠ. ʆʙʲʝʤ ʧʘ-

ʤʷʪʠ ʉʈʊ ʨʘʩʩʯʠʪʘʥ ʥʘ ʟʘʧʦʣʥʝʥʠʝ ʯʝʨʝʟ 20 ʣʝʪ. 

ʂʨʦʤʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʩʫʪʦʯʥʦʛʦ ʛʨʘʬʠʢʘ 

ʥʘʛʨʫʟʢʠ, ʉʈʊ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʪʝʧʣʦʚʦʡ ʨʝ-

ʞʠʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠ ʝʛʦ ʟʘʛʨʫʟʢʫ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʡ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʠʟ ʧʘʤʷʪʠ ʩʯʝʪ-

ʯʠʢʘ ʉʈʊ ʙʳʣʠ ʚʟʷʪʳ ʜʘʥʥʳʝ ʟʘ 15 ʯʠʩʣʦ ʢʘʞʜʦʛʦ 

ʤʝʩʷʮʘ 2017 ʛʦʜʘ. ɽʩʣʠ 15-ʛʦ ʙʳʣʠ ʚʳʭʦʜʥʳʝ ʜʥʠ, 

ʪʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʟʘ ʩʦʩʝʜʥʠʝ ʨʘʙʦʯʠʝ 

ʩʫʪʢʠ, ʪ. ʝ. ʟʘ 14-ʝ ʠʣʠ 16-ʝ.  

ʇʦ ʵʪʠʤ ʜʘʥʥʳʤ (ʩʤ. ʪʘʙʣ. 1 ï ʪʘʙʣ. 12) ʧʦʩʪʨʦ-

ʝʥʳ ʩʫʪʦʯʥʳʝ ʛʨʘʬʠʢʠ ʤʦʱʥʦʩʪʠ ʥʘʛʨʫʟʢʠ P(t) ʟʘ 

ʢʘʞʜʳʡ ʤʝʩʷʮ 2017 ʛʦʜʘ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣ. 13. 

 

ʊʘʙʣ.1. ʀʩʭʦʜʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ (ʇʉ çʈʷʟʘʥʴè; 15.01.2017) 

ɼʘʪʘ ɺʨʝʤʷ ʄʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ P, ʄɺʪ 

15.01.2017 1:00:00 6,28242505 

15.01.2017 2:00:00 5,90230018 

15.01.2017 3:00:00 5,65303192 

15.01.2017 4:00:00 5,49998918 

15.01.2017 5:00:00 5,41282239 

15.01.2017 6:00:00 5,54345951 

15.01.2017 7:00:00 6,05447336 

15.01.2017 8:00:00 6,68795993 

15.01.2017 9:00:00 6,97979085 

15.01.2017 10:00:00 7,76500477 

15.01.2017 11:00:00 8,47255588 

15.01.2017 12:00:00 8,47255588 

15.01.2017 13:00:00 8,65970841 

15.01.2017 14:00:00 8,77190780 

15.01.2017 15:00:00 8,71326764 

15.01.2017 16:00:00 8,88652457 

15.01.2017 17:00:00 9,37891740 

15.01.2017 18:00:00 9,57775983 

15.01.2017 19:00:00 9,41471069 

15.01.2017 20:00:00 9,17722091 

15.01.2017 21:00:00 8,72737034 

15.01.2017 22:00:00 8,34409514 

15.01.2017 23:00:00 7,40778813 

16.01.2017 0:00:00 6,48390720 

15.01.2017 1:00:00 6,28242505 
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ʊʘʙʣ.2. ʀʩʭʦʜʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ (ʇʉ çʈʷʟʘʥʴè; 16.02.2017) 

ɼʘʪʘ ɺʨʝʤʷ ʄʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ P, ʄɺʪ 

16.02.2017 0:00:00 6,61332648 

16.02.2017 1:00:00 6,04884181 

16.02.2017 2:00:00 5,82650357 

16.02.2017 3:00:00 5,64673829 

16.02.2017 4:00:00 5,55360709 

16.02.2017 5:00:00 5,58420417 

16.02.2017 6:00:00 6,11704387 

16.02.2017 7:00:00 8,13969279 

16.02.2017 8:00:00 10,69261409 

16.02.2017 9:00:00 12,76130657 

16.02.2017 10:00:00 13,61036447 

16.02.2017 11:00:00 13,49271777 

16.02.2017 12:00:00 13,47458545 

16.02.2017 13:00:00 13,16489714 

16.02.2017 14:00:00 13,30483762 

16.02.2017 15:00:00 12,95066348 

16.02.2017 16:00:00 12,39650796 

16.02.2017 17:00:00 11,81614260 

16.02.2017 18:00:00 11,96120993 

16.02.2017 19:00:00 11,51049019 

16.02.2017 20:00:00 10,66291858 

16.02.2017 21:00:00 10,00095072 

16.02.2017 22:00:00 9,17899660 

16.02.2017 23:00:00 7,99774493 

16.02.2017 0:00:00 6,61332648 

 

ʊʘʙʣ.3. ʀʩʭʦʜʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ (ʇʉ çʈʷʟʘʥʴè; 15.03.2017) 

ɼʘʪʘ ɺʨʝʤʷ ʄʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ P, ʄɺʪ 

15.03.2017 0:00:00 6,63479986 

15.03.2017 1:00:00 5,87739544 

15.03.2017 2:00:00 5,55894028 

15.03.2017 3:00:00 5,35973129 

15.03.2017 4:00:00 5,27221297 

15.03.2017 5:00:00 5,41008415 

15.03.2017 6:00:00 5,95453506 

15.03.2017 7:00:00 7,34128479 

15.03.2017 8:00:00 10,07990052 

15.03.2017 9:00:00 12,01645455 

15.03.2017 10:00:00 13,10658030 

15.03.2017 11:00:00 13,23706671 

15.03.2017 12:00:00 12,69880331 

15.03.2017 13:00:00 12,60229333 

15.03.2017 14:00:00 13,12363977 

15.03.2017 15:00:00 12,58052426 

15.03.2017 16:00:00 12,21056984 

15.03.2017 17:00:00 11,15871954 

15.03.2017 18:00:00 10,72540431 

15.03.2017 19:00:00 10,97449081 

15.03.2017 20:00:00 10,23611989 

15.03.2017 21:00:00 9,83181047 

15.03.2017 22:00:00 8,98237971 

15.03.2017 23:00:00 7,57022016 

15.03.2017 0:00:00 6,63479986 
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ʊʘʙʣ.4. ʀʩʭʦʜʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ (ʇʉ çʈʷʟʘʥʴè; 14.04.2017) 

ɼʘʪʘ ɺʨʝʤʷ ʄʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ P, ʄɺʪ 

14.04.2017 0:00:00 5,80790961 

14.04.2017 1:00:00 5,34006752 

14.04.2017 2:00:00 4,98058287 

14.04.2017 3:00:00 4,88991573 

14.04.2017 4:00:00 4,72534067 

14.04.2017 5:00:00 4,86317794 

14.04.2017 6:00:00 4,95911730 

14.04.2017 7:00:00 6,56272326 

14.04.2017 8:00:00 8,90883873 

14.04.2017 9:00:00 10,46274914 

14.04.2017 10:00:00 11,30173872 

14.04.2017 11:00:00 11,94124990 

14.04.2017 12:00:00 11,51602401 

14.04.2017 13:00:00 11,27969205 

14.04.2017 14:00:00 11,85645019 

14.04.2017 15:00:00 11,32635901 

14.04.2017 16:00:00 10,71088873 

14.04.2017 17:00:00 9,79466751 

14.04.2017 18:00:00 9,44974091 

14.04.2017 19:00:00 9,14438782 

14.04.2017 20:00:00 9,24382027 

14.04.2017 21:00:00 8,72040701 

14.04.2017 22:00:00 8,03637133 

14.04.2017 23:00:00 6,92608930 

14.04.2017 0:00:00 5,80790961 

 

ʊʘʙʣ.5. ʀʩʭʦʜʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ (ʇʉ çʈʷʟʘʥʴè; 15.05.2017) 

ɼʘʪʘ ɺʨʝʤʷ ʄʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ P, ʄɺʪ 

15.05.2017 1:00:00 6,28148176 

15.05.2017 2:00:00 5,55280650 

15.05.2017 3:00:00 5,22223258 

15.05.2017 4:00:00 5,11849387 

15.05.2017 5:00:00 4,95283891 

15.05.2017 6:00:00 4,78764216 

15.05.2017 7:00:00 4,93545745 

15.05.2017 8:00:00 6,57895852 

15.05.2017 9:00:00 8,98650268 

15.05.2017 10:00:00 11,08598372 

15.05.2017 11:00:00 12,34212605 

15.05.2017 12:00:00 12,85339464 

15.05.2017 13:00:00 12,26009830 

15.05.2017 14:00:00 12,28050664 

15.05.2017 15:00:00 12,35076620 

15.05.2017 16:00:00 12,08984291 

15.05.2017 17:00:00 11,44361761 

15.05.2017 18:00:00 10,68138356 

15.05.2017 19:00:00 9,66016920 

15.05.2017 20:00:00 9,42273391 

15.05.2017 21:00:00 9,18125624 

15.05.2017 22:00:00 9,63821112 

15.05.2017 23:00:00 9,03435509 

15.05.2017 0:00:00 7,80288392 

15.05.2017 1:00:00 6,28148176 
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ʊʘʙʣ.6. ʀʩʭʦʜʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ (ʇʉ çʈʷʟʘʥʴè; 15.06.2017) 

ɼʘʪʘ ɺʨʝʤʷ ʄʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ P, ʄɺʪ 

15.06.2017 0:00:00 5,10574104 

15.06.2017 1:00:00 4,63958815 

15.06.2017 2:00:00 4,40129778 

15.06.2017 3:00:00 4,20679534 

15.06.2017 4:00:00 4,02242391 

15.06.2017 5:00:00 4,07911918 

15.06.2017 6:00:00 4,29221959 

15.06.2017 7:00:00 5,31085385 

15.06.2017 8:00:00 7,33966970 

15.06.2017 9:00:00 9,09336735 

15.06.2017 10:00:00 9,89580059 

15.06.2017 11:00:00 10,12565906 

15.06.2017 12:00:00 9,89355467 

15.06.2017 13:00:00 9,92211789 

15.06.2017 14:00:00 10,41662290 

15.06.2017 15:00:00 9,99339123 

15.06.2017 16:00:00 9,39533366 

15.06.2017 17:00:00 9,16542718 

15.06.2017 18:00:00 8,30672106 

15.06.2017 19:00:00 7,71331193 

15.06.2017 20:00:00 7,15981868 

15.06.2017 21:00:00 6,99527029 

15.06.2017 22:00:00 6,62563786 

15.06.2017 23:00:00 5,90255130 

15.06.2017 0:00:00 5,10574104 

 

ʊʘʙʣ.7. ʀʩʭʦʜʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ (ʇʉ çʈʷʟʘʥʴè; 15.07.2017) 

ɼʘʪʘ ɺʨʝʤʷ ʄʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ P, ʄɺʪ 

15.07.2017 0:00:00 8,31955410 

15.07.2017 1:00:00 7,47052745 

15.07.2017 2:00:00 7,06251497 

15.07.2017 3:00:00 6,77206136 

15.07.2017 4:00:00 6,40435267 

15.07.2017 5:00:00 5,93059914 

15.07.2017 6:00:00 5,99940441 

15.07.2017 7:00:00 6,93442785 

15.07.2017 8:00:00 8,03249814 

15.07.2017 9:00:00 10,32547450 

15.07.2017 10:00:00 11,66063351 

15.07.2017 11:00:00 13,14732896 

15.07.2017 12:00:00 13,20804414 

15.07.2017 13:00:00 12,51995884 

15.07.2017 14:00:00 12,48547370 

15.07.2017 15:00:00 12,09621409 

15.07.2017 16:00:00 11,81526466 

15.07.2017 17:00:00 11,63812100 

15.07.2017 18:00:00 11,42327157 

15.07.2017 19:00:00 11,07970057 

15.07.2017 20:00:00 10,93635139 

15.07.2017 21:00:00 10,58439688 

15.07.2017 22:00:00 10,68720811 

15.07.2017 23:00:00 9,49151289 

15.07.2017 0:00:00 5,10574104 
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ʊʘʙʣ.8. ʀʩʭʦʜʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ (ʇʉ çʈʷʟʘʥʴè; 15.08.2017) 

ɼʘʪʘ ɺʨʝʤʷ ʄʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ P, ʄɺʪ 

15.08.2017 0:00:00 5,59560217 

15.08.2017 1:00:00 5,02471374 

15.08.2017 2:00:00 4,72471346 

15.08.2017 3:00:00 4,56749269 

15.08.2017 4:00:00 4,48929260 

15.08.2017 5:00:00 4,32351875 

15.08.2017 6:00:00 4,37360603 

15.08.2017 7:00:00 5,69012916 

15.08.2017 8:00:00 8,11946164 

15.08.2017 9:00:00 10,14101180 

15.08.2017 10:00:00 11,34309135 

15.08.2017 11:00:00 12,49591203 

15.08.2017 12:00:00 12,48262477 

15.08.2017 13:00:00 12,72304941 

15.08.2017 14:00:00 12,98231683 

15.08.2017 15:00:00 13,10126597 

15.08.2017 16:00:00 12,21457316 

15.08.2017 17:00:00 11,46677047 

15.08.2017 18:00:00 10,46912013 

15.08.2017 19:00:00 9,57126005 

15.08.2017 20:00:00 8,86214853 

15.08.2017 21:00:00 8,76683848 

15.08.2017 22:00:00 8,08141597 

15.08.2017 23:00:00 6,73586397 

15.08.2017 0:00:00 5,59560217 

 

ʊʘʙʣ.9. ʀʩʭʦʜʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ (ʇʉ çʈʷʟʘʥʴè; 15.09.2017) 

ɼʘʪʘ ɺʨʝʤʷ ʄʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ P, ʄɺʪ 

15.09.2017 0:00:00 5,75073821 

15.09.2017 1:00:00 5,05264917 

15.09.2017 2:00:00 4,70491519 

15.09.2017 3:00:00 4,55937535 

15.09.2017 4:00:00 4,50379103 

15.09.2017 5:00:00 4,55026727 

15.09.2017 6:00:00 4,63383580 

15.09.2017 7:00:00 5,89978944 

15.09.2017 8:00:00 7,94793887 

15.09.2017 9:00:00 10,11233389 

15.09.2017 10:00:00 11,13838588 

15.09.2017 11:00:00 11,68043864 

15.09.2017 12:00:00 11,42664311 

15.09.2017 13:00:00 11,32779729 

15.09.2017 14:00:00 11,92337002 

15.09.2017 15:00:00 11,66228556 

15.09.2017 16:00:00 10,88134303 

15.09.2017 17:00:00 10,00583770 

15.09.2017 18:00:00 9,51116179 

15.09.2017 19:00:00 9,56367160 

15.09.2017 20:00:00 9,19254545 

15.09.2017 21:00:00 8,38483732 

15.09.2017 22:00:00 7,62929414 

15.09.2017 23:00:00 6,31066342 

15.09.2017 0:00:00 5,75073821 
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ʊʘʙʣ.10. ʀʩʭʦʜʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ (ʇʉ çʈʷʟʘʥʴè; 16.10.2017) 

ɼʘʪʘ ɺʨʝʤʷ ʄʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ P, ʄɺʪ 

16.10.2017 0:00:00 5,94208040 

16.10.2017 1:00:00 5,35309242 

16.10.2017 2:00:00 5,09644682 

16.10.2017 3:00:00 4,93305511 

16.10.2017 4:00:00 4,87504578 

16.10.2017 5:00:00 4,91771342 

16.10.2017 6:00:00 5,33756992 

16.10.2017 7:00:00 6,70720702 

16.10.2017 8:00:00 9,40400296 

16.10.2017 9:00:00 11,45746387 

16.10.2017 10:00:00 12,90321232 

16.10.2017 11:00:00 13,49601158 

16.10.2017 12:00:00 13,38566486 

16.10.2017 13:00:00 13,28644961 

16.10.2017 14:00:00 13,41386151 

16.10.2017 15:00:00 13,06797429 

16.10.2017 16:00:00 12,62379052 

16.10.2017 17:00:00 11,92299640 

16.10.2017 18:00:00 12,00164899 

16.10.2017 19:00:00 11,31261449 

16.10.2017 20:00:00 10,55636275 

16.10.2017 21:00:00 9,94434327 

16.10.2017 22:00:00 9,16090010 

16.10.2017 23:00:00 7,56238670 

16.10.2017 0:00:00 5,94208040 

 

ʊʘʙʣ.11. ʀʩʭʦʜʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ (ʇʉ çʈʷʟʘʥʴè; 15.11.2017) 

ɼʘʪʘ ɺʨʝʤʷ ʄʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ P, ʄɺʪ 

15.11.2017 0:00:00 5,94208040 

15.11.2017 1:00:00 5,35309242 

15.11.2017 2:00:00 5,09644682 

15.11.2017 3:00:00 4,93305511 

15.11.2017 4:00:00 4,87504578 

15.11.2017 5:00:00 4,91771342 

15.11.2017 6:00:00 5,33756992 

15.11.2017 7:00:00 6,70720702 

15.11.2017 8:00:00 9,40400296 

15.11.2017 9:00:00 11,45746387 

15.11.2017 10:00:00 12,90321232 

15.11.2017 11:00:00 13,49601158 

15.11.2017 12:00:00 13,38566486 

15.11.2017 13:00:00 13,28644961 

15.11.2017 14:00:00 13,41386151 

15.11.2017 15:00:00 13,06797429 

15.11.2017 16:00:00 12,62379052 

15.11.2017 17:00:00 11,92299640 

15.11.2017 18:00:00 12,00164899 

15.11.2017 19:00:00 11,31261449 

15.11.2017 20:00:00 10,55636275 

15.11.2017 21:00:00 9,94434327 

15.11.2017 22:00:00 9,16090010 

15.11.2017 23:00:00 7,56238670 

15.11.2017 0:00:00 5,94208040 
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ʊʘʙʣ.12. ʀʩʭʦʜʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ (ʇʉ çʈʷʟʘʥʴè; 15.12.2017) 

ɼʘʪʘ ɺʨʝʤʷ ʄʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ P, ʄɺʪ 

15.12.2017 0:00:00 6,72992224 

15.12.2017 1:00:00 6,10419254 

15.12.2017 2:00:00 5,81300979 

15.12.2017 3:00:00 5,52042515 

15.12.2017 4:00:00 5,41117987 

15.12.2017 5:00:00 5,41227482 

15.12.2017 6:00:00 5,76232122 

15.12.2017 7:00:00 7,25438740 

15.12.2017 8:00:00 10,05193346 

15.12.2017 9:00:00 12,07942078 

15.12.2017 10:00:00 13,57766437 

15.12.2017 11:00:00 13,80299481 

15.12.2017 12:00:00 13,37636321 

15.12.2017 13:00:00 13,08202631 

15.12.2017 14:00:00 13,40214857 

15.12.2017 15:00:00 13,26825937 

15.12.2017 16:00:00 12,78890877 

15.12.2017 17:00:00 12,34248653 

15.12.2017 18:00:00 11,53941750 

15.12.2017 19:00:00 10,95124497 

15.12.2017 20:00:00 10,15108813 

15.12.2017 21:00:00 9,49182535 

15.12.2017 22:00:00 8,92030742 

15.12.2017 23:00:00 7,69619664 

15.12.2017 0:00:00 6,72992224 

 

ʊʘʙʣ.13 

ʉʫʪʦʯʥʳʝ ʛʨʘʬʠʢʠ ʤʦʱʥʦʩʪʠ ʥʘʛʨʫʟʢʠ P(t) ʥʘ ʇʉ çʈʷʟʘʥʴè ʚ 2017 ʛʦʜʫ, ʄɺʪ 
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ʄʘʡ  

ʀʶʥʴ 

 
ʀʶʣʴ 

 
ɸʚʛʫʩʪ 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ. 13 

ʉʝʥʪʷʙʨʴ 
 

ʆʢʪʷʙʨʴ 

 
ʅʦʷʙʨʴ 

 
ɼʝʢʘʙʨʴ 

ʇʦ ʩʫʪʦʯʥʳʤ ʛʨʘʬʠʢʘʤ ʥʘʛʨʫʟʢʠ ʤʝʪʦʜʘʤʠ, ʠʟʣʦʞʝʥʥʳʤ ʚ [2], ʦʧʨʝʜʝʣʝʥʳ ʩʨʝʜʥʷʷ Pʩʨ ʠ ʨʘʩʯʝʪʥʘʷ Pʨ 

ʤʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ (ʩʤ. ʪʘʙʣ.14). 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 
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P, ʄɺʪ 

t, ʤʝʩʷʮʳ 

ʈʠʩ. 1. ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʡ Pʩʨ ʠ ʨʘʩʯʝʪʥʦʡ Pʨ ʤʦʱʥʦʩʪʠ ʥʘʛʨʫʟʢʠ: 

ʈʷʜ 1 ï ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ Pʩʨ; ʈʷʜ 2 ï ʨʘʩʯʝʪʥʘʷ ʤʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ Pʨ 

 

ʊʘʙʣ.14. ʀʩʭʦʜʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ (ʇʉ çʈʷʟʘʥʴè) 

ʄʝʩʷʮʳ 2017 ʛʦʜʘ ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ Pʩʨ, 

ʄɺʪ 

ʈʘʩʯʝʪʥʘʷ ʤʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ Pʨ, ʄɺʪ 

ʗʥʚʘʨʴ 7,595 8,6 

ʌʝʚʨʘʣʴ 9,938 12,115 

ʄʘʨʪ 9,523 11,681 

ɸʧʨʝʣʴ 8,448 10,4615 

ʄʘʡ 8,448 10,4615 

ʀʶʥʴ 7,25 9,146 

ʀʶʣʴ 9,8344 11,441 

ɸʚʛʫʩʪ 8,681 11,4625 

ʉʝʥʪʷʙʨʴ 8,265 10,468 

ʆʢʪʷʙʨʴ 9,528 12,031 

ʅʦʷʙʨʴ 9,899 12,3 

ɼʝʢʘʙʨʴ 9,772 12,149 
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PROTECTION AGAINST FALLS, STROKES AND OTHER MECHANICAL INJURIES  

 

Abstract. The analysis of textbooks and manuals on occupational safety and life security for higher educa-

tional institutions of Ukraine has shown that they do not pay sufficient attention to the issue of falling victim, 

namely, when walking on equal horizontal surfaces, falling from the height, as well as falling, collapse, collapse 

of objects, materials, rock, soil, overturning technological vehicles, the action of moving objects, flying and rotat-

ing parts. 
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The article analyzes mechanical injuries, which 

are the result of various kinds of falls, cutting, breaking, 

crushing, breaking, stretching, breaking, or piercing, 

methods and means of providing of safety in case of 

walking, using different adaptations for work at height, 

including portable ladders, tower tours, the order of 

their inspections are examined too. The dangers associ-

ated with the fall of various structures or unclosed ob-

jects from a height due to the spillage of individual 

parts of the rotating unit, or the result of rebound of ob-

jects falling on such elements, and the methods of en-

suring safety in such situations are considered. 

 

Classifier of accidents, given in Annex 4 of the 

Procedure for the investigation and record keeping of 

incidents, occupational diseases and accidents at work, 

in the middle of all events that led to an accident, dis-

tinguishes the victim's fall, including during movement 

and fall from the altitude, and also falls, collapse, col-

lapse of objects, materials, rock, soil, overturning of 

technological vehicles, actions of moving objects, fly-

ing and rotating objects [1]. 

The analysis of textbooks and manuals on occupa-

tional safety, health and life security for higher educa-

tion institutions of Ukraine, especially in the develop-

ment of new curricula [2], has shown that they do not 

pay enough attention to this issue. Taking it into ac-

count the authors of this publication decided to consider 

the issues related to mechanical injuries in the work-

place: the causes of accidents and injuries, protection 

against falls and impacts, safety of work on the ladders, 

eye protection and protection of other organs. 

The modern industrial environment is character-

ized primarily by the fact that people interact with ma-

chines whose tasks are drilling, cutting, shearing, push-

ing, punching, fastening, sewing, stripping, shaping, 

stamping, and splitting such materials as metals, com-

posites, plastics, elastomers. If the appropriate protec-

tive measures are not in place or if worker does not use 

these measures or does not take protective measures, 

these machines can cause damage to humans. 

The mechanical force that damages the tissues of 

the body can act as compression, stretching, twisting, 

bending, smashing and impacting. The degree of dam-

age to the tissues of the body thus depends on the direc-

tion and angle of force of action, the speed of move-

ment, the magnitude and density of the traumatic ob-

ject, as well as the anatomical structure and functional 

state of the tissues and organs that are injured. So, the 

muscle tension and some of the joints increase the 

trauma and contribute to fractures, dislocations and 

ruptures. If this happens, the resulting mechanical in-

jury is usually the result of a cutting, tearing, shearing, 

crushing, breaking, stretching, tearing or piercing. 

A cut occurs when a body touches the sharp object 

or its edges. The outer covering of the human body con-

sists of the following components, starting from the 

outside: the epidermis - a strong outer body surface; 

dermis - the thickest part of the skin; capillaries - tiny 

blood vessels coming from small arteries and veins in 

the dermis; arteries - vessels that transport blood from 

the heart to the capillaries in the skin and veins - vessels 

that collect blood from the capillaries and bring it back 

to the heart. The severity of cuts and skin ruptures de-

pends on the damage to the skin, veins, arteries, mus-

cles and bones. 

Deeper cuts lead to shearings. One of the most 

dangerous units, leading to cuts in the body is mechan-

ical shears for cutting paper, metals, plastics, elasto-

mers and composite materials, which are widely used 

in manufacturing. These machines lead to amputation 

of fingers and hands when operators put his hands un-

der the blade for adjustments or enclose the blade ma-

terial and run until extraction hand. 

Organ crushing occurs when a part of the body 

falls between two solid surfaces that move gradually 

closer together, thus breaking down everything that lies 

between them. Injuries from crushing can be exhaust-

ing, painful and heavily healed. Dangers that cause 

fragmentation can be divided into three categories: 

squeeze, torsion and impact. 

Squeeze hazard exists where two hard surfaces, of 

which at least one must approach the other push close 

enough together to crush any object that catch between 

them. This process can be slow in the case of manual 

operation, or fast, as in the case of a metal stamping 

machine. Dangers of torsion exist where objects grad-

ually approach, and at least one of them rotates. Gears 

and pulleys are examples of torsion hazards. The im-

pact also leads to the fact that parts of the body can be 

fragmented. It happens because of the fall of heavy 

things on the leg or other parts of the human body, the 

fall of a person from a height, or, for example, through 

a fall of a hammer on his finger. 

The result of the fall can also be broken bone, 

which is called a fracture. To broken bones can lead 

machines used to deform construction materials in a va-

riety of ways. Fractures are divided into: open and 

closed, full and incomplete. 

Closed fracture is a broken bone that does not 

pierce the skin. An open fracture is a fracture that 

pierces the surrounding tissues and skin. A complete 

fracture separates the bone into two or more separate 

parts. Incomplete one leaves the whole bone, but there 

are cracks in it. 

Also, fractures are divided into longitudinal, slop-

ing and crumbling. Longitudinal is a fracture along the 

bone. Sloping - at an angle. Crumbling - when the bone 

is broken into several small parts at the site of damage. 

Stretching is a closed mechanical damage, which 

is accompanied by a rupture of fibrils, individual ten-

don beams, while preserving their anatomical integrity. 

The rupture is also called a complete violation of the 

anatomical integrity of the muscle. Tensions are also 

known as a partial ruptures. Stretchings and ruptures 

resulting from single or repeated tendon tension pre-

vailing in its strength resisnance limit and elasticity of 

individual elements, all tendon or its part. 

There are many situations in the modern industrial 

environment when possible muscle tension and bond-

ing stretchings. Muscles tension occur when muscles 

are overloaded or broken fibrils. Bonding stretching is 

the result of a tension near the joint. Tensions and 

stretchings cause swelling and severe pain. 
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Puncturing occurs when the object penetrates di-

rectly into the body and exits from it, resulting an inju-

ries in the form of penetrating object. The greatest dan-

ger with puncture wounds is the potential danger of 

damage to the internal organs. Perforation devices that 

have sharp tools may pierce the body parts if protective 

precautions are not provided or not installed. 

All of the above dangers and injuries caused by 

them can be a consequence of 

a) the unwanted contact of a person with machine, 

its parts, elements separated from machine, etc.; 

b) falls. 

An unwanted person's contact with a machine may 

be caused by the following reasons: 

a) an individual contacts with the machine, usually 

as a moving or rotating part, due to inattention, caused 

by fatigue, distraction, curiosity or other factors; 

b) because of bits or elements that depart from a 

machine, splashes of a chemical substance or hot metal, 

the impact of a circular saw, etc .; 

c) as a direct result of the malfunctioning of the 

machine, including electrical and mechanical failures. 

Falls and injuries caused by them may occur dur-

ing: 

1. The movement of the individual on a smooth, 

flat surface due to the structural defect of the surface, a 

foreign object on it, its slipperiness or poor physical 

condition of the person himself. 

2. Finding a person on stairs, ladders, other raised 

surfaces or at a height. 

3. Destruction of structures, location of unfixed 

objects, etc. at height and their unpredictable move-

ment that causes them to fall [3]. 

Falls on an even horizontal surface, as a rule, arise 

when workers encounter invisible foreign objects in 

their path. When a worker's foot hits an object, he or 

she stumbles and falls. When a worker's foot suddenly 

gets on a sticky surface or gets stuck due to a defect in 

the walking surface, it stops working properly, and the 

worker, counting on the continuation of movement at 

the set rate, falls. The worker also falls when the center 

of gravity suddenly comes out of balance, for example, 

a stain of oil on the floor, a skin of watermelon or or-

ange or just a moist slippery floor will make the leg slip. 

This is the most common type of fall. Falls also occur 

when a person's leg suddenly falls down, for example, 

through a hole in the floor or a parquet board, or when 

the worker thinks he has reached the bottom of the lad-

der, but in fact there is another step. 

Consequently, walking can be dangerous to the 

health of an employee if you walk on an unstable, con-

taminated or moving platform. A stable platform is any 

surface with a high level of grip and free from obsta-

cles, and an unstable platform is one that does not have 

enough grip, or where there are obstacles, or both. 

Maintaining order and production discipline can 

be a major factor in reducing the risk of falling. Water, 

lubricant, soap, solvents, cooling and washing liquid 

can reduce friction and turn a safe surface into a dan-

gerous one. Shoes on the rubber sole can reduce the risk 

of slipping, but changing the type of footwear is not 

enough to ensure safety. Additional security measures 

are required, the choice of which is due to the reasons 

and nature of the formation of slippery floors. 

In lobbies and other areas where people come 

from the street, the level of danger often increases when 

external moisture from the rain, snow, or snow is 

brought by pedestrians. To reduce the level of danger 

can be large rugs, wide enough to make a few steps to 

dry the shoes to achieve a smooth surface; constant 

monitoring of the surface of the floor and the removal 

of moisture immediately after entering; replacement of 

polished floor with non-slip surface. 

In rooms where additional moisture on the floor is 

formed as a result of the process, to reduce the level of 

danger can be arranged non-slippery floor, constant 

monitoring of the condition of the floor and immediate 

measures to clean the spills, the requirement of employ-

ees to wear shoes, resistant to slipping, checking and 

cleaning the floor on a regular basis[3]. 

The ladders facilitate the execution of many high-

altitude works. However, jobs associated with the use 

of ladders have security issues, one of which is an in-

creased chance of falling, including when the worker 

believes that he has reached the lower part of the stairs, 

but in fact, there is one more step. The safety of fixed 

stairs and safety of work on them is regulated by DSTU 

ISO 14122-4: 2006 [4]. 

To ensure the safety of the use of portable ladders, 

you must comply with their service requirements. This 

includes regular checking and testing of ladders. It is 

worth noting that checking ladders and testing ladders 

is not the same thing. Checking means an inspection of 

the product, while the test also includes monitoring the 

static load, for which a special stand is assigned, and all 

the results obtained after the check are recorded in the 

log.  

There are three types of inspections: after manu-

facture, during operation and after major repairs (this 

does not include painting of the product and similar 

work). 

For industrial metal ladders, the frequency of tests 

during operation is 1 time per year. As for rope and 

wooden models, here they are held more often - once 

every six months. Safety requirements stipulate that fire 

stairs are checked once a year, and test runs are con-

ducted once every five years. 

Persons who have been trained in safe working 

methods, knowledge testing on occupational safety is-

sues, have received a certificate, have the necessary 

qualifications and practical skills of using portable lad-

ders and supports are allowed to work with portable 

ladders and supports. 

The total length (height) of the portable ladder 

shall provide the worker with the opportunity to work 

standing on a sttp that is at least 1 m from the top of the 

ladder. Ladder length should not exceed 5 m. 

The distance between the steps of ladders and sup-

ports should be no more than 250 mm and not less than 

150 mm; the size of the section of the steps - not less 

than 40x20 mm. 

The metal details of the ladder should not have 

cracks, burrs and sharp edges. 
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Cracks in the bowstrings and steps of wooden lad-

ders and supports are allowed only in longitudinal, 

length not more than 100 mm and a depth of no more 

than 5 mm. In this case, the location and direction of 

cracks should not endanger the weakening of the bow-

strings and steps. Insulation of cracks or fractures by 

spackling, pasting or otherwise is not allowed. Trans-

verse cracks are not allowed. 

Sliding ladders should have a locking device that 

would exclude the possibility of involuntary dissolution 

of ladders while working on them. Sliding ladders with 

wheels should have a locking device that would ex-

clude the movement of ladders while working on them. 

Work with a power tool, a pneumatic tool, a sol-

dering lamp and a gas burner, with a montage pyrotech-

nic gun allowed only from the ladders (supports), 

which have fenced railings on the upper deck. The most 

effective way to perform these types of work is by 

means of the tower tour. 

The tower tour is a tower-type construction that 

includes several levels at which external and internal 

finishing works can be performed; repair, restoration, 

warming and painting of facades; installation and repair 

of roofs and drain systems; installation and service of 

glass surfaces, windows, electrical installations, venti-

lation, air conditioning, communication systems, bill-

boards, signs, blinds; repair and service of ships, rail-

way cars and cars; maintenance of production facilities; 

transportation; create temporary transitions, stairs, 

scenes and other designs. 

If it is not possible to firmly secure the top of the 

ladder, as well as when working on ladders (supports) 

in places with a lively movement of pedestrians or at an 

altitude of more than 4 m, regardless of the presence of 

metal tips or rubber stops at the ends of the ladder (sup-

ports), an employee should be located near ladder, who 

oversees the place of work, the movement of people 

and supports the ladder (support). 

If it is necessary to install a ladder (support) 

against the front door, an employee should be located 

near it, which would protect its from shocks. 

Considering the dangers associated with the falls, 

it is expedient to consider the dangers associated with 

the drop in various structures or unclosed items from 

the height due to the fly away of individual parts of the 

rotating assembly, or as a result of the rebound of ob-

jects falling on such elements. 

The most effective protection of the head from this 

kind of "shells" is a hard hat. The hard hats are designed 

to provide limited impact protection primarily on the 

upper part of the head, and thus reduce the effect that is 

passed on to the head, neck and spine. It is important 

not only to wear hard hats, but to wear them properly. 

Hard hats can help reduce the risk of falling, but only if 

they are properly exploited. 

Protective hard hats must comply with the require-

ments of the state standards and normative and tech-

nical documentation for a specific type of hard hats. 

Thus, the requirements for construction hard hats are 

given in GOST 12.4.087-84, to miner's hard hats - 

GOST 12.4.091-80, protective shockproof and indus-

trial hard hats - DSTU EN 397-2001, DSTU EN 812: 

2005, fire hard hats - DSTU EN 443: 2006. Normative 

requirements for the use of protective hard hats are also 

contained in various branch regulatory documents, in 

particular, in the Rules for the Use of Electrical Protec-

tive Equipment (NPPAP 40.1-1.07-01), approved by 

the Order of the Ministry of Labor and Social Policy of 

Ukraine of 25.06.2001 No. 253, Labor Protection Reg-

ulations during the execution of work at a height 

(ʅʇɸʆʇ 0.00-1.15-07), approved by the order of the 

State Committee for Industrial Safety on 27.03.2007 ˉ 

62 etc. 

Protective hard hats shall have a printed or in-

scribed marking on the body (interior equipping) and 

information specified in the manufacturer's specifica-

tions and national standards: name or identification 

mark of the manufacturer; year, quarter (month) issue; 

size or range of sizes; standard number (for example, 

EN 397) and type of hard hats (usually on foreign-made 

hard hats). 

The hard hats have to maintain their protective 

properties during the established lifetime specified by 

the manufacturer's documentation for a particular type 

of hard hats. The hard hat body should not deform and 

change its hardness due to the action of chemically ag-

gressive substances and water. 

According to GOST 12.4.128-83, the warranty pe-

riod for the use of protective hard hats is not less than 2 

years from the date of manufacture if the consumer 

complied with installed in the documentation the con-

ditions of transportation, storage and operation. The 

shelf life of the hard hat made of the low pressure pol-

yethylene from the date of their manufacture to decom-

missioning must be no more than: 3 years - in the open 

air in cold and hot climate conditions; 3.5 years - out-

doors in temperate climates; 4 years - in the hot shops 

of metallurgical production. The term of use of hard 

hats from fiberglass in heated premises of metallurgical 

production is no more than 3 years. 

Protective hard hats are not subjected to periodic 

operational tests, but their suitability is checked before 

each application through a visual inspection. The visual 

inspection of protective hard hats is carried out in order 

to detect defects, as well as to monitor their condition 

throughout the lifetime in accordance with the require-

ments of the operating documents established by the 

manufacturer. 

The design of the hard hat allows maximum ad-

justment of the inside equipment inside the hard hat 

housing and does not interfere with wearing of other 

PPE, for example, safety glasses. 

In the modern workplace, eye damage is a com-

mon and expensive phenomenon. Danger to the eyes 

are dust, powders, smoke (some sources of shelling, 

grinding, welding and woodworking); flying objects or 

particles (minting, cutting, grinding, forging and metal 

working - most of the eye injuries are caused precisely 

by these reasons); harmful gases, vapors and working 

fluids (treatment with acids or alkalis, welding works); 

sprinkling of molten metal (filling with babbit, casting 

molten metal and dripping water into a bath of molten 

metal); glare, ultraviolet and infrared rays (sources of 

welding, metal cutting and monitoring of the operation 
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of the furnace); lasers (laser beams can have a danger-

ous effect, and different types of laser beams require 

different ways of protecting the eyes); electrical haz-

ards (electric arches and sparks). 

The most common type of protective eyewear is 

open goggles. They may look like ordinary glasses, but 

they are made of glass, plastic or polycarbonate much 

stronger than ordinary glasses lenses. They can be worn 

on a recipe or without. 

Polycarbonate lenses are lightweight and provide 

greater shock resistance, but glass lenses have a partic-

ularly good protection against infrared radiation. 

Therefore, the choice of lens material will depend on 

the production situation. Tinted lenses and lenses with 

anti-glare protection are available for daytime use, as 

well as at night when very bright light is present. There 

are also special coatings that prevent fogging of lenses. 

Protective goggles are also available with side pro-

tection. The side-shields provide eye protection from 

the side. Eye-cups, side panels provide more complete 

eye protection, from threats that come from front, side, 

top or bottom. 

Closed goggles are very similar to open goggles, 

but are closer to the eyes. They can provide additional 

protection in hazardous situations involving spray of 

liquids, gases, vapors and dust. Some models can be 

worn on a recipe, eye cups are made of fabric to provide 

better ventilation. 

In some cases, full protection of the face and head 

of the worker is required, for example, protection 

against molten metal and chemical sprays. In this case, 

shields and masks are used to protect the face and the 

head. 

In mechanical workshops, it is advisable to use 

screens for the protection of workers working in lathe 

and similar machines, and the portable welding screen 

can be located around the welding site to protect other 

workers from sparks and radiation [5]. 

Specially designed eyewash systems should be lo-

cated in industries where there is a high risk of eye con-

tamination by chemical agents (acids, alkalis, solvents, 

etc.). These can be fountains for washing eyes, show-

ers, hand-held hoses for watering and medical bottles 

in the event of an accident. They all use a large amount 

of water to to wash off pollutants from the eyes and 

should be positioned so that workers should not have to 

pass through the doorway, go up or down the stairs or 

wander between the equipment for assistance.  

Serious injuries are received by workers when 

heavy objects fall on their feet. With our feet we walk, 

stand, sit, we can kneel. They withstand our weight 

when we jump, run, or become socks, and they are vul-

nerable to many types of skin diseases, cuts, punctures, 

burns, stretches and fractures. But the first reason is the 

sharp or heavy objects that fall on the leg. 

Manufacturers offer many different protective 

equipment for various industries. Protective footwear 

can prevent serious leg injuries that even lead to disa-

bility. Basically, it is designed to protect the leg and 

toes in the most injured areas. There are shoes that pro-

tect the toes from falling objects or pressure on the toe. 

The pillow between the tip of the finger and the foot 

creates comfort and isolation. Steel insole protects 

against stabs. Soles are made of a wide range of mate-

rials, depending on the nature of the workplace hazards 

faced by the worker. The same is the top of the footwear 

designed to protect against the effects of elevated tem-

peratures, from mechanical action, from oil, petroleum 

products, acids, alkalis, non-toxic and explosive dust, 

from vibration, etc. 

 

Literature  

1. ɼʝʷʢʽ ʧʠʪʘʥʥʷ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʪʘ ʦʙʣʽʢʫ 

ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ  ̔

ʘʚʘʨʽʡ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʇʦʩʪʘʥʦʚʘ ʂʄʋ ʚʽʜ 

30.11.2011 ʨ. N 1232. 

(Some issues of investigation and accounting of 

accidents, occupational diseases and accidents at work. 

Resolution of the CMU dated November 30, 2011 No. 

1232). 

2. ɿʘʮʘʨʥʠʡ ɺ.ɺ. ʅʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʚʯʝʥʥʷ ʨʠ-

ʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ʚʠʱʽʡ ʰʢʦʣʽ. ɹʫʜʽʚ-

ʥʠʮʪʚʦ, ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ, ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ: ʟʙ. 

ʥʘʫʢ. ʧʨʘʮʴ. ɺʠʧ. 93 // ɼɺʅɿ çʇʨʠʜʥʽʧʨ. ʜʝʨʞ. ʘʢʘ-

ʜʝʤʽʷ ʙʫʜ-ʚʘ  ̔ʘʨʭʽʪʝʢʪʫʨʠè; ʧʽʜ ʟʘʛʘʣʴʥʦʶ ʨʝʜʘʢ-

ʮʽʻʶ ɺ. ɯ. ɹʦʣʴʰʘʢʦʚʘ - ɼʥʽʧʨʦ, 2016. ï ʉʝʨʽʷ: ɹʝʟ-

ʧʝʢʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ʉ. 184 ï 190. 

(Zatsarnyi V.V. New approaches to the study of 

risk-oriented disciplines in higher education. Building, 

material science, mechanical engineering: Sb. sciences 

works. Whip 93 // DVNZ "Pridnipr. state academy of 

construction and architecture "; under the general edi-

torship of V.I. Bolshakov - Dnipro, 2016. - Series: 

Safety of life. Pp. 184 ï 190). 

3. Goetsch, David L. The Basics of Occupational 

Safety / David L. Goetsch. - Columbus, Ohio: Prentice 

Hall, 2010 - 514 p. 

4. ɼʉʊʋ ISO 14122 ï 4:2006. ɹʝʟʧʝʯʥʽʩʪʴ ʤʘ-

ʰʠʥ. ʉʪʘʮʽʦʥʘʨʥʽ ʟʘʩʦʙʠ ʜʦʩʪʫʧʫ ʜʦ ʤʘʰʠʥ. ʏʘ-

ʩʪʠʥʘ 4. ɼʨʘʙʠʥʠ ʟʘʬʽʢʩʦʚʘʥʽ (ISO 14122-4:2004, 

IDT). 

(DSTU ISO 14122 - 4: 2006. The safety of the ma-

chines. Stationary means of access to the machines. 

Part 4. Stairs fixed (ISO 14122-4: 2004, IDT)). 

5. ʃʝʚʯʝʥʢʦ ʆ. ɻ., ɸʨʣʘʤʦʚ ʆ. ʖ. ʄʦʙʽʣʴʥʠʡ 

ʟʘʭʠʩʥʠʡ ʝʢʨʘʥ ʜʣʷ ʥʝʩʪʘʮʽʦʥʘʨʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ 

ʨʫʯʥʦʛʦ ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ // ʇʨʦʙʣʝʤʠ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽ. ï ʂ.: ɼʋ çʅʅɼɯʇɹʆʇè, 2016. ï 

ɺʠʧ. 32. ï ʉ. 118-127. 

(Levchenko O. G., Arlamov O. Yu. Mobile pro-

tective screen for non-stationary workstations of man-

ual arc welding // Problems of labor protection in 

Ukraine. - K .: "NNIIPBOP", 2016. - Vip. 32. - P. 118-

127). 

 

  



 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #10(38), 2018 41 

 

Kensytskyi O.H. 

doctor of sciences (engineering), manager of department, 

Institute of Electrodynamics of the NAS of Ukraine 

Hvalin D.I.  

engineer, 

Institute for Safety of Problems of Nuclear Power Plants  

of the NAS of Ukraine 

Vygovskyi O.V. 

candidate of sciences (engineering), senior staff scientist, 

Institute for Safety of Problems of Nuclear Power Plants  

of the NAS of Ukraine 

Equation Chapter 1 Section 1 

ʂʝʥʩʠʮʴʢʠʡ ʆʣʝʛ ɻʝʦʨʛʠʝʚʠʯ 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʘ, 

ʀʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʅɸʅ ʋʢʨʘʠʥʳ 

ʍʚʘʣʠʥ ɼʝʥʠʩ ʀʛʦʨʝʚʠʯ 

ʠʥʞʝʥʝʨ, 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʕʉ ʅɸʅ ʋʢʨʘʠʥʳ 

ɺʳʛʦʚʩʢʠʡ ɸʣʝʢʩʘʥʜʨ ɺʘʩʠʣʴʝʚʠʯ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʕʉ ʅɸʅ ʋʢʨʘʠʥʳ 

 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʓʍ ʀ ʊɽʇʃʆɺʓʍ  

ʇʈʆʎɽʉʉʆɺ ɺ ʂʆʅʎɽɺʆʁ ɿʆʅɽ ʉʊɸʊʆʈɸ ʊʋʈɹʆɻɽʅɽʈɸʊʆʈɸ 

SIMULATION THE ELECTROMAGNETIC AND HEAD PROCESS  

IN STATOR END ZONE OF TURBOGENERATOR  

Summary: With help a field mathematical model the distribution of electromagnetic field and temperature 

in a stator core end zone of turbogenerator under load conditions at a different power factor including the condi-

tions of reactive power consumption is investigated. Study results of distribution the magnetic induction in a ma-

chine end part are given. The average and maximum temperatures for a stator core end packets, press fingers, 

electromagnetic screen and press plate are determined. Redistribution of maximum magnetic induction and tem-

perature for changes the conditions also was shown. 

Key words: turbogenerator, end zone, electromagnetic field, temperature. 

ɸʥʥʦʪʘʮʠʷ: ʉ ʧʦʤʦʱʴʶ ʧʦʣʝʚʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʩʩʣʝʜʦʚʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʦʥʮʝʚʦʡ ʟʦʥʝ ʩʪʘʪʦʨʘ ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʘ ʚ ʨʝʞʠʤʘʭ ʥʘʛʨʫʟʢʠ ʧʨʠ ʨʘʟʥʦʤ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʤʦʱʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʝʞʠʤʝ ʧʦʪʨʝʙʣʝʥʠʷ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ. ʇʨʠʚʝʜʝʥʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʚ ʢʦʥʮʝʚʦʡ ʟʦʥʝ ʩʪʘʪʦʨʘ ʤʘʰʠʥʳ. ʆʧʨʝʜʝʣʝʥʳ 

ʩʨʝʜʥʠʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʢʨʘʡʥʠʭ ʧʘʢʝʪʦʚ ʩʝʨʜʝʯʥʠʢʘ ʩʪʘʪʦʨʘ, ʥʘʞʠʤʥʳʭ ʧʘʣʴ-

ʮʝʚ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʵʢʨʘʥʘ ʠ ʥʘʞʠʤʥʦʡ ʧʣʠʪʳ. ʊʘʢʞʝ ʧʦʢʘʟʘʥʳ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʝʞʠʤʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʨʙʦʛʝʥʝʨʘʪʦʨ, ʪʦʨʮʝʚʘʷ ʟʦʥʘ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʪʝʤʧʝʨʘʪʫʨʘ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ɸʢʪʫʘʣʴʥʦʩʪʴ, ʚʘʞ-

ʥʦʩʪʴ ʠ ʥʝʨʝʰʝʥʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ 

ʥʘʜʝʞʥʦʩʪʠ ʢʦʥʮʝʚʦʡ ʟʦʥʳ (ʂɿ) ʩʪʘʪʦʨʘ ʪʫʨʙʦʛʝʥʝ-

ʨʘʪʦʨʘ (ʊɻ) ʩʝʛʦʜʥʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʧʫʙʣʠʢʘʮʠʡ ʥʘ ʵʪʫ ʪʝʤʫ ʠ ʤʥʦʛʦʦʙʨʘ-

ʟʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚʝʜʫ-

ʱʠʤʠ ʤʠʨʦʚʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʧʦʪʝʨʴ ʠ ʧʝʨʝʛʨʝʚʦʚ ʵʣʝʤʝʥʪʦʚ ʂɿ ʦʧʨʝʜʝ-

ʣʷʝʪ ʥʘʜʝʞʥʦʩʪʴ ʠ ʨʝʩʫʨʩ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ 

(ʕʄ) ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘʛʨʝʚʦʤ ʢʨʘʡʥʠʭ ʧʘʢʝʪʦʚ 

ʩʝʨʜʝʯʥʠʢʘ ʩʪʘʪʦʨʘ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʫʨʦʚʝʥʴ ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʊɻ ʚ ʨʝʞʠʤʘʭ 

ʥʝʜʦʚʦʟʙʫʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʘʢ-

ʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʜʦʧʫʩʪʠʤʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʘʩʠʥ-

ʭʨʦʥʥʦʛʦ ʨʝʞʠʤʘ ʧʨʠ ʧʦʪʝʨʝ ʚʦʟʙʫʞʜʝʥʠʷ.  

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʫʙʣʠʢʘ-

ʮʠʡ. ʀʟʚʝʩʪʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʂɿ ʕʄ ʧʨʠ ʧʦʤʦʱʠ ʜʚʫʭ-

ʤʝʨʥʳʭ ʠ ʢʚʘʟʠʪʨʝʭʤʝʨʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝ-

ʣʝʡ [1, 3, 4, 6, 7, 11], ʦʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷ ʤʘʣʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʝʣʷʭ 

ʩʦʚʤʝʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ 

ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʦʨʮʝʚʦʡ ʯʘʩʪʠ ʩʪʘ-

ʪʦʨʘ [2, 5]. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʎʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʣʝʤʝʥʪʘʭ ʊɿ ʩʪʘʪʦʨʘ ʪʫʨʙʦ-

ʛʝʥʝʨʘʪʦʨʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʞʠʤʘʭ ʧʨʠ ʨʘʟ-

ʣʠʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʤʦʱʥʦʩʪʠ.  

ʀʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʀʩʩʣʝʜʦ-

ʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʢʚʘʟʠʪʨʝʭʤʝʨʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʟʚʝʩʪʥʳʤʠ [6, 7] ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʪʦʯʥʦ ʫʯʪʝʥʳ 

ʪʦʢʠ ʠ ʛʝʦʤʝʪʨʠʷ ʣʦʙʦʚʳʭ ʯʘʩʪʝʡ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ 

ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʨʝʞʠʤ ʥʘʛʨʫʟʢʠ ʊɻ. ʂ ʪʦʤʫ 
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ʞʝ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʦʪʣʠʯʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦʡ ʧʨʦʩʪʦʪʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʥʘʛʨʝʚʦʚ ʂɿ ʩʪʘʪʦʨʘ ʩʝ-

ʨʠʡʥʦʛʦ ʊɻ ʪʠʧʘ ʊɻɺ-500 [8] ʩʦ ʩʪʦʨʦʥʳ ʪʫʨʙʠʥʳ, 

ʛʜʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʝ ʠʩʢʘʞʘʝʪʩʷ ʚʣʠʷʥʠʝʤ ʩʦʝʜʠ-

ʥʠʪʝʣʴʥʳʭ ʰʠʥ ʠ ʚʳʚʦʜʦʚ (ʢʘʢ ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʥʘ 

ʩʪʦʨʦʥʝ ʢʦʥʪʘʢʪʥʳʭ ʢʦʣʝʮ). ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ 

ʜʣʷ ʪʨʝʭ ʨʝʞʠʤʦʚ ʥʦʤʠʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʤʦʱʥʦʩʪʠ (cos ű = 

0,85 ī ʨʝʞʠʤ 1, ʥʦʤʠʥʘʣʴʥʳʡ; cos ű = 1,0 ī ʨʝʞʠʤ 

2 ʠ cos ű = - 0,95 ī ʨʝʞʠʤ 3, ʥʝʜʦʚʦʟʙʫʞʜʝʥʠʝ). ʇʨʠ 

ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ ʨʝʘʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ʵʣʝʤʝʥʪʦʚ 

ʨʦʪʦʨʘ ʠ ʩʪʘʪʦʨʘ, ʘʥʠʟʦʪʨʦʧʠʷ ʠ ʥʘʩʳʱʝʥʠʝ ʩʪʘʣʠ 

ʩʝʨʜʝʯʥʠʢʘ ʩʪʘʪʦʨʘ. 

ʅʝ ʦʩʪʘʥʘʚʣʠʚʘʷʩʴ ʥʘ ʧʦʜʨʦʙʥʦʤ ʦʧʠʩʘʥʠʠ ʘʣ-

ʛʦʨʠʪʤʘ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ, ʧʨʠʚʝʜʝʤ ʦʩʥʦʚʥʳʝ 

ʧʨʠʥʮʠʧʳ ʝʝ ʨʝʘʣʠʟʘʮʠʠ [2, 3, 5]. 

 ɺʥʘʯʘʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʚʫʭʤʝʨʥʘʷ ʧʦʣʝʚʘʷ 

ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝ-

ʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ʊɻ. ʋʨʘʚʥʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʢʩʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʝʢ-

ʪʦʨʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ɺʄʇ) Az ʚ ʨʘʩʯʝʪ-

ʥʦʡ ʦʙʣʘʩʪʠ ʚ ʦʙʱʝʤ ʚʠʜʝ ʠʤʝʝʪ ʚʠʜ: 

( )1 1

0 ʩʪʦʨ,    
e

r z z z zj A A J e A A e- -ws +Ð³ m m ³ = =, (1) 

ʛʜʝ ɤ ï ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ; ů ï ʫʜʝʣʴʥʘʷ ʵʣʝʢʪʨʦ-

ʧʨʦʚʦʜʥʦʩʪʴ; Ð ï ʦʧʝʨʘʪʦʨ ɻʘʤʠʣʴʪʦʥʘ; ɛ0 ï ʤʘʛ-

ʥʠʪʥʘʷ ʧʦʩʪʦʷʥʥʘʷ; ɛr ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʛʥʠʪʥʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ; Jzʩʪʦʨ ï ʧʣʦʪʥʦʩʪʴ ʩʪʦʨʦʥʥʠʭ ʪʦʢʦʚ, 

ʟʘʜʘʥʥʘʷ ʚ ʩʝʯʝʥʠʷʭ ʦʙʤʦʪʦʢ ʩʪʘʪʦʨʘ ʠ ʨʦʪʦʨʘ; ez ï 

ʝʜʠʥʠʯʥʳʡ ʦʨʪ. 

ʇʦʩʢʦʣʴʢʫ ʩʝʨʜʝʯʥʠʢ ʩʪʘʪʦʨʘ ʥʘʙʨʘʥ ʠʟ ʣʠʩʪʦʚ 

ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʦʡ ʭʦʣʦʜʥʦʢʘʪʘʥʦʡ ʵʣʝʢʪʨʦʪʝʭ-

ʥʠʯʝʩʢʦʡ ʩʪʘʣʠ ʪʦʣʱʠʥʦʡ 0,5 ʤʤ, ʪʦ ʤʦʞʥʦ ʧʨʝʥʝ-

ʙʨʝʯʴ ʚʠʭʨʝʚʳʤʠ ʪʦʢʘʤʠ ʦʪ ʨʘʜʠʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥ-

ʥʦʛʦ ʧʦʪʦʢʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊɻ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʨʘʚʥʝʥʠʶ ʇʫʘʩʩʦʥʘ: 

 

2 2

ʩʪʦʨ2 2

z z
z

A A
J

x y

µ µ
+ =-m

µ µ
.  (2) 

ʋʨʘʚʥʝʥʠʝ (2) ʜʦʧʦʣʥʷʝʪʩʷ ʦʜʥʦʨʦʜʥʳʤ ʛʨʘ-

ʥʠʯʥʳʤ ʫʩʣʦʚʠʝʤ (ɻʋ) ʧʝʨʚʦʛʦ ʨʦʜʘ, ʦʪʨʘʞʘʶʱʠʤ 

ʟʘʪʫʭʘʥʠʝ ʧʦʣʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʥʘ 

ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʷʨʤʘ ʩʪʘʪʦʨʘ: 

 0z G
A = .  (3) 

ɺ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ ʧʨʠʥʷʪʘ ʩʠʤʤʝʪʨʠʯʥʘʷ ʩʠ-

ʩʪʝʤʘ ʬʘʟʥʳʭ ʪʦʢʦʚ 

 

( )

( )

( )

sin ;

sin 120 ;

sin 120 ;

A m

B m

C m

i I t

i I t

i I t

= w +bë
î
= w +b- ¯ì

î
= w +b+ ¯í

  (4) 

ʛʜʝ Im ï ʠʭ ʘʤʧʣʠʪʫʜʘ; ɓ ï ʫʛʦʣ ʤʝʞʜʫ ʦʩʴʶ, 

ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʜʝʡʩʪʚʫʝʤ ʤʘʛʥʠʪʦʜʚʠʞʫʱʘʷ ʩʠʣʘ 

(ʄɼʉ) ʪʨʝʭʬʘʟʥʦʡ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ, ʠ ʧʨʦʜʦʣʴʥʦʡ 

ʦʩʴʶ ʨʦʪʦʨʘ d. 

ʋʛʦʣ ɓ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

 90b= ¯+q+j,  (5) 

ʛʜʝ q ï ʫʛʦʣ ʥʘʛʨʫʟʢʠ ʤʘʰʠʥʳ; ű ï ʬʘʟʦʚʳʡ 

ʩʜʚʠʛ ʤʝʞʜʫ ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʪʦʢʦʤ ʩʪʘʪʦʨʘ.  

ʋʛʦʣ ʥʘʛʨʫʟʢʠ ɗ ʤʦʞʥʦ ʥʘʡʪʠ ʠʟ ʚʳʨʘʞʝʥʠʷ [8] 

 

( )
cos

tg
sin

S

S d S

I

U x I

j
q=

° j
 , (6) 

ʛʜʝ Is , Us
 
ï ʬʘʟʥʳʝ ʪʦʢ ʠ ʥʘʧʨʷʞʝʥʠʝ ʩʪʘʪʦʨʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; xd ï ʛʣʘʚʥʦʝ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ; ʟʥʘʢ çʧʣʶʩè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʞʠʤʫ ʧʝʨʝʚʦʟ-

ʙʫʞʜʝʥʠʷ ʊɻ, çʤʠʥʫʩè ï ʥʝʜʦʚʦʟʙʫʞʜʝʥʠʷ. 

ʌʘʟʥʳʡ ʪʦʢ ʩʪʘʪʦʨʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʢʘʢ 

 
ʅ

cos
S

S

P
I

mU
=

j
 . (7) 

ʊʦʢ ʚʦʟʙʫʞʜʝʥʠʷ ʧʦʜʙʠʨʘʝʪʩʷ ʧʦ ʤʝʪʦʜʠʢʝ [1]. 

ʀʟ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʊɻ (ʨʠʩ. 1) ʩʣʝʜʫʝʪ, ʯʪʦ 

ʵʣʝʢʪʨʦʜʚʠʞʫʱʘʷ ʩʠʣʘ (ɽɼʉ) ʬʘʟʳ ʦʙʤʦʪʢʠ ʩʪʘ-

ʪʦʨʘ ʦʪ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʨʘʚʥʘ 

 ( )1S S aE U I r jxd s= + + .  (8) 

 
ʅʘ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ ʦʙʦʟʥʘʯʝʥʳ: 

Ef ï ɽɼʉ, ʥʘʚʦʜʠʤʘʷ ʧʦʣʝʤ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ; 

1sI r  ï ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʘʢʪʠʚʥʦʤ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʠ; ( )s d s ad ajI x jI x xs= +  ï ʧʘʜʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʠʥʭʨʦʥʥʦʤ ʠʥʜʫʢʪʠʚʥʦʤ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʠ; xad ï ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʘʢ-

ʮʠʠ ʷʢʦʨʷ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ. 

ɼʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ɽɼʉ ʬʘʟʳ ʦʙʤʦʪʢʠ 

ʷʢʦʨʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ 

 2 SE f F=p Y,  (9) 

 
ʈʠʩ. 1 
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ʛʜʝ 
ʧ1

ʧ1

2

q

S
z

S

s l
A ds

S
FY = ñ  ï ʤʘʛʥʠʪʥʦʝ ʧʦ-

ʪʦʢʦʩʮʝʧʣʝʥʠʝ ʬʘʟʳ ʦʙʤʦʪʢʠ ʷʢʦʨʷ, ʢʦʪʦʨʦʝ ʩʦ-

ʩʪʦʠʪ ʠʟ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʡ q ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦ-

ʝʜʠʥʝʥʥʳʭ ʢʘʪʫʰʝʢ ʠ ʥʘʭʦʜʠʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ 

ɺʄʇ ʧʦ ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʢʘʪʫʰʝʢ ʬʘʟʳ Sq, ʠʤʝʶʱʠʭ ʪʦʢʠ ʦʜʥʦʛʦ ʥʘʧʨʘʚʣʝ-

ʥʠʷ. 

ɼʣʷ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʦʢʘ ʩʪʘʪʦʨʘ Is ʠ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ cos ű ʤʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ ʧʦʜʙʠʨʘʝʪʩʷ ʪʦʢ ʚʦʟʙʫʞʜʝʥʠʷ i f, 

ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ (9) ʠ (8) ʚʝʣʠʯʠʥʳ 

ɽɼʉ ʚ ʧʨʝʜʝʣʘʭ ʟʘʜʘʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʩʦʚʧʘʜʘʶʪ. 

ɺʝʣʠʯʠʥʳ ʪʦʢʦʚ ʚ ʦʙʤʦʪʢʘʭ ʩʪʘʪʦʨʘ ʠ ʨʦʪʦʨʘ ʠ ʫʛʣʘ 

ɓ ʟʘʜʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʞʠʤʦʤ ʥʘʛʨʫʟʢʠ ʛʝ-

ʥʝʨʘʪʦʨʘ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ (5) ī (7) ʠ 

ʤʝʪʦʜʠʢʝ [1], ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʅʦʤʝʨ 

ʨʝʞʠʤʘ 

ʉʪʘʪʦʨ ʈʦʪʦʨ 

Isʬ,  

ʢɸ 
ʈ, ʄɺʪ Q, ʄʚʘʨ S, ʄɺɸ Cos ű ɗ, ʦ ɓ, ʦ i f, ɸ 

1 17 500 310 588 0,85 36,7 158,5 5090 

2 14,43 500 0 500 1,0 54 144 3598 

3 15,19 500 -164 526 -0,95 68,3 140,1 3020 

 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʳ ʤʛʥʦʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ (ʄʀ) ʠ ɺʄʇ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʟʦʥʝ ʊɻ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t = 0,02 ʩ (ʯʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʦʜʥʦʤʫ ʧʦʣʥʦʤʫ ʦʙʦʨʦʪʫ ʨʦʪʦʨʘ). ʆʪʪʝʥʢʦʤ 

ʮʚʝʪʘ ʧʦʢʘʟʘʥʳ ʫʨʦʚʥʠ ʄʀ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʚʝ-

ʜy ʥʥʦʡ ʰʢʘʣʦʡ. 
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ʀʤʝʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, 

ʤʦʜʝʣʠʨʫʝʪʩʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʧʨʦʜʦʣʴʥʦʤ ʧʝʨʝ-

ʩʝʯʝʥʠʠ ʊɻ. ʉ ʫʯʝʪʦʤ ʩʠʤʤʝʪʨʠʠ ʚʜʦʣʴ ʦʩʝʚʦʛʦ ʠ 

ʨʘʜʠʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ ʤʘʰʠʥʳ, ʨʘʩʯʝʪʥʘʷ ʦʙ-

ʣʘʩʪʴ ʂɿ ʠʟʙʨʘʥʘ ʚ ʚʠʜʝ ʧʦʣʦʚʠʥʳ ʩʝʯʝʥʠʷ ʨʦʪʦʨʘ 

ʚʜʦʣʴ ʝʛʦ ʦʩʠ ʠ ʩʝʯʝʥʠʷ ʟʫʙʮʘ ʩʝʨʜʝʯʥʠʢʘ ʩʪʘʪʦʨʘ ʚ 

ʪʘʥʛʝʥʮʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʧʦ ʦʢʨʫʞʥʦʩʪʠ) [11]. 

ʕʪʦ ʩʝʯʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪ-

ʥʦʡ ʧʣʦʩʢʦʩʪʴʶ XY ʠ ʷʚʣʷʝʪʩʷ ʧʣʦʩʢʦʩʪʴʶ ʩʠʤʤʝʪ-

ʨʠʠ ʨʦʪʦʨʘ (ʥʘ ʨʠʩ. 2 ʦʥʘ ʧʨʦʭʦʜʠʪ ʧʦ ʨʘʜʠʫʩʫ 

ʆʆ1). 

ʋʨʘʚʥʝʥʠʝ ʜʚʫʭʤʝʨʥʦʛʦ ʧʦʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦ-

ʩʪʘʚʣʷʶʱʝʡ ɺʄʇ Az, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʪʘʥʛʝʥʮʠ-

ʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʠʤʝʝʪ 

ʚʠʜ (1). ʅʝʦʙʭʦʜʠʤʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʣʦʚʳʭ ʣʠʥʠʡ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤ-

ʧʣʝʢʩʘ ɻʋ ʜʣʷ ɺʄʇ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʜʣʷ ʚʥʝʰ-

ʥʠʭ ʧʨʝʜʝʣʦʚ ʦʙʣʘʩʪʠ [3]. ʆʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʥʫʣʷ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪʴ ʟʘʜʘʝʪʩʷ ʚ ʧʘʢʝʪʘʭ ʩʝʨʜʝʯ-

ʥʠʢʘ ʩʪʘʪʦʨʘ, ʥʘʞʠʤʥʦʤ ʧʘʣʴʮʝ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʤ 

ʵʢʨʘʥʝ ʠ ʥʘʞʠʤʥʦʡ ʧʣʠʪʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ 

ʚʠʭʨʝʚʳʝ ʪʦʢʠ, ʥʘʚʝʜʝʥʥʳʝ ʘʢʩʠʘʣʴʥʳʤʠ ʤʘʛʥʠʪ-

ʥʳʤʠ ʧʦʪʦʢʘʤʠ ʣʦʙʦʚʳʭ ʯʘʩʪʝʡ ʦʙʤʦʪʦʢ. ɺʣʠʷʥʠʝ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʊɻ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʟʘʜʘʥʠʠ ʚʝʣʠ-

ʯʠʥ ʪʦʢʦʚ ʚ ʦʙʤʦʪʢʘʭ ʩʪʘʪʦʨʘ ʠ ʨʦʪʦʨʘ, ʫʛʣʘ ɓ ʠ ɻʋ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʟʘʜʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʛ-

ʥʠʪʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦ ʨʘʜʠʫʩʫ ʆʆ1 ī Õ|OO1, ʠʟ-

ʤʝʥʷʶʱʝʡʩʷ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʦʪʨʝʟ-

ʢʦʚ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ ʦʩʥʦʚʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʪʦ-

ʢʦʤ. 
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ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʤʛʥʦʚʝʥʥʳʭ 

ʬʘʟʥʳʭ ʪʦʢʦʚ iA, iB, iC ʣʦʙʦʚʦʡ ʯʘʩʪʠ ʦʙʤʦʪʢʠ ʩʪʘ-

ʪʦʨʘ ʜʣʷ ʨʝʞʠʤʘ ʥʘʛʨʫʟʢʠ ʠ ʯʘʩʪʴ ʩʭʝʤʳ ʵʪʦʡ ʦʙ-

ʤʦʪʢʠ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʠʪ ʩʝʯʝʥʠʝ ʆʆ1 (ʜʣʷ 

ʥʘʛʣʷʜʥʦʩʪʠ ʬʘʟʳ ʧʦʢʘʟʘʥʳ ʨʘʟʥʳʤʠ ʣʠʥʠʷʤʠ). 

 ʊʦʢʠ ʣʦʙʦʚʦʡ ʯʘʩʪʠ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ (ʨʠʩ. 3) 

ʤʝʥʴʰʝ ʧʨʠʥʷʪʳʭ ʪʦʢʦʚ ʩʠʩʪʝʤʳ (4) ʚ 2ʨʘʟʘ, ʪʘʢ 
ʢʘʢ ʣʦʙʦʚʳʝ ʯʘʩʪʠ ʦʪʦʛʥʫʪʳ ʚ ʩʨʝʜʥʝʤ ʥʘ 45Á. ʊʦ 

ʝʩʪʴ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʝʡʩʪʚʫʶʱʠʝ ʟʥʘʯʝ-

ʥʠʷ ʬʘʟʥʳʭ ʪʦʢʦʚ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʫʛʣʦʤ ɓ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ ʧʦʣʫʯʝʥʳ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʂɿ ʊɻ ʚ ʨʝʞʠʤʘʭ ʥʘʛʨʫʟʢʠ 

ʧʨʠ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ cos ű. ʈʠʩ. 4ʘ, ʙ, ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʨʝʞʠʤʘʤ 1, 2, 3. 

ʇʦʩʢʦʣʴʢʫ ʥʘʞʠʤʥʘʷ ʧʣʠʪʘ, ʥʘʞʠʤʥʳʝ ʧʘʣʴʮʳ 

ʠ ʤʝʜʥʳʡ ʵʢʨʘʥ ʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʷʤʠ ʧʨʦʪʝʢʘʥʠʷ 

ʚʠʭʨʝʚʦʛʦ ʪʦʢʘ, ʧʨʦʚʦʜʠʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʨʘʩ-

ʯʝʪ ʚ ʫʢʘʟʘʥʥʳʭ ʦʙʣʘʩʪʷʭ. ʇʣʦʪʥʦʩʪʴ ʪʦʢʘ ʢʘʞʜʦʛʦ 

ʵʣʝʤʝʥʪʘ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 

 ʩʪʦʨ

e e e

e zJ j A J=- ws +.  (10) 
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ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ [8, 10] 

ʨʘʩʩʯʠʪʳʚʘʝʤ ʩʨʝʜʥʠʝ ʧʦʪʝʨʠ ʥʘ ʚʠʭʨʝʚʳʝ ʪʦʢʠ ʦʪ 

ʨʘʜʠʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʦʪʦʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʦʙʣʘʩʪʷʭ. 

ʇʨʠʥʠʤʘʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦʛʦ ʨʘʩʯʝʪʘ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ, 

ʤʦʜʝʣʠʨʫʶʪʩʷ ʪʝʧʣʦʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʂɿ ʊɻ. 

ʋʨʘʚʥʝʥʠʝ ʜʣʷ ʜʚʫʭʤʝʨʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ 

ʠʤʝʝʪ ʚʠʜ: 

 ( )
T

C k T Q
dt

µ
r +Ð - Ð =,  (11) 

ʛʜʝ ɟ, C, k ī ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʧʣʦʪʥʦʩʪʴ, ʪʝʧʣʦʝʤʢʦʩʪʴ ʠ ʪʝʧʣʦ-

ʧʨʦʚʦʜʥʦʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; T ī ʪʝʤʧʝʨʘʪʫʨʘ; Q ī 

ʫʜʝʣʴʥʳʝ ʦʙʲʝʤʥʳʝ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʊɻ ʠʤʝʝʪ ʨʘʜʠʘʣʴʥʫʶ ʩʠ-

ʩʪʝʤʫ ʚʝʥʪʠʣʷʮʠʠ, ʪʦ ʝʩʪʴ ʭʦʣʦʜʥʳʡ ʛʘʟ ʧʦʜʘʝʪʩʷ ʚ 

ʨʘʜʠʘʣʴʥʳʝ ʢʘʥʘʣʳ ʠ ʟʘʟʦʨʳ ʤʝʞʜʫ ʥʘʞʠʤʥʳʤʠ 

ʧʘʣʴʮʘʤʠ ʩʦ ʩʪʦʨʦʥʳ ʟʘʟʦʨʘ ʩ ʜʘʣʴʥʝʡʰʠʤ ʜʚʠʞʝ-

ʥʠʝʤ ʚ ʩʪʦʨʦʥʫ ʩʧʠʥʢʠ ʩʝʨʜʝʯʥʠʢʘ. ʇʨʠʥʷʪʘ ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʭʦʣʦʜʥʦʛʦ ʛʘʟʘ 40 Áʉ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦ-

ʦʪʜʘʯʠ ʩ ʧʦʚʝʨʭʥʦʩʪʝʡ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʙʨʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [8, 9]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ ʧʦʣʫʯʘʝʤ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʚ ʂɿ ʊɻ: ʨʠʩ. 5ʘ, ʙ, ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʨʝʞʠʤʘʤ 1, 2, 3. ʅʘ ʨʠʩ. 6ʘ, ʙ, ʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ 

ʥʘʛʣʷʜʥʦʩʪʠ ʧʦʢʘʟʘʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʝʚʦʚ 

ʜʚʫʭ ʢʨʘʡʥʠʭ ʧʘʢʝʪʦʚ, ʥʘʞʠʤʥʦʛʦ ʧʘʣʴʮʘ, ʤʝʜʥʦʛʦ 

ʵʢʨʘʥʘ ʠ ʥʘʞʠʤʥʦʡ ʧʣʠʪʳ. 
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