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ʅ.ʀ. ʏʘʡʢʘ 

ʂʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ,  

ʀ.ɺ. ɻʫʨʠʥʘ 

ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

ʅʦʚʦʯʝʨʢʘʩʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʘʢʘʜʝʤʠʷ 

 

MELIORATIVE POTENTIAL ON THE VEGETATION COVER OF THE WASTE DUMPS OF 

THE COAL MINES OF DONBASS  

ʄɽʃʀʆʈɸʊʀɺʅʓʁ ʇʆʊɽʅʎʀɸʃ ʅɸ ʈɸʉʊʀʊɽʃʔʅʆʄ ʇʆʂʈʆɺɽ ʇʆʈʆɼʅʓʍ ʆʊɺɸʃʆɺ 

ʋɻʆʃʔʅʓʍ ʐɸʍʊ ɼʆʅɹɸʉʉɸ 

 

Summary: In the vegetation cover of the waste dumps, the communities characterized by overgrowing of 

groups of annual, biennial, perennial herbaceous plants and trees predominate. The peculiarity of meliorative po-

tential formation on the vegetation cover of the waste dumps depends on the relief, microclimate, location and 

period of storage of the rock, the degree of erosion, the nature of plant communities composition, the cenotic, 

bioecomorphic features of the plants and the way of their multiplication. Five degrees of meliorative potential 

formation are established: 1. The open surface of the rock. 2. The communities of ruderal annual, biennial plant 

species. 3. The group and thicket communities of annual, biennial and perennial herbaceous plants. 4. The group 

and thicket communities with advantage of herbaceous perennial species and inclusion of single species of trees. 

5. The communities of arboreal and grassy vegetation. 

Key words: vegetation cover, flora, coefficient of erosion hazard, biomorph, ecomorph, meliorative potential. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʦʢʨʦʚʘʭ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʩʦʦʙʱʝʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠ-

ʝʩʷ ʟʘʨʦʩʣʝʚʳʤ ʩʣʦʞʝʥʠʝʤ ʠʟ ʛʨʫʧʧ ʦʜʥʦ-, ʜʚʫʣʝʪʥʠʢʦʚ, ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠ ʜʝʨʝʚʴʝʚ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʟʘ-

ʚʠʩʠʪ ʦʪ ʨʝʣʴʝʬʘ, ʤʠʢʨʦʢʣʠʤʘʪʘ, ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʧʝʨʠʦʜʘ ʭʨʘʥʝʥʠʷ ʧʦʨʦʜʳ, ʩʪʝʧʝʥʠ ʵʨʦʟʠʡ, ʭʘʨʘʢ-

ʪʝʨʘ ʩʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʮʝʥʦʪʠʯʝʩʢʠʭ, ʙʠʦʵʢʦʤʦʨʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ ʠ ʩʧʦ-

ʩʦʙʘ ʠʭ ʨʘʟʤʥʦʞʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ ʧʷʪʴ ʩʪʝʧʝʥʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ: 1. ʆʪʢʨʳʪʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʨʦʜʳ. 2. ʉʦʦʙʱʝʩʪʚʘ ʨʫʜʝʨʘʣʴʥʳʭ ʦʜʥʦ-, ʜʚʫʣʝʪʥʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 3. ɻʨʫʧʧʦʚʦ-ʟʘʨʦʩʣʝ-

ʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʦʜʥʦ-, ʜʚʫʣʝʪʥʠʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. 4. ɻʨʫʧʧʦʚʦ-ʟʘʨʦʩʣʝʚʳʝ ʩʦʦʙʱʝ-

ʩʪʚʘ ʩ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʪʨʘʚʷʥʠʩʪʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʚʠʜʦʚ ʠ ʚʢʣʶʯʝʥʠʝ ʦʜʠʥʦʢʠʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ. 5. ʉʦʦʙ-

ʱʝʩʪʚʘ ʜʨʝʚʝʩʥʦʡ ʠ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʬʣʦʨʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʵʨʦʟʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʙʠʦʤʦʨʬʘ, ʵʢʦ-

ʤʦʨʬʘ, ʤʝʣʠʦʨʘʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʅʝʦʪʲʝʤʣʝʤʳʤ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʦʛʨʦʤʥʦʡ ʧʦ ʦʙʲ-

ʸʤʫ ʤʘʩʩʳ ʧʦʨʦʜʳ ʚ ʦʪʚʘʣʳ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ 

ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʩʪʝʧ-

ʥʳʭ, ʘ ʯʘʩʪʦ ʠ ʚ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ. ʀʤʝʷ ʜʦ-

ʚʦʣʴʥʦ ʢʨʫʧʥʳʝ ʛʦʨʥʳʝ ʦʪʚʦʜʳ ʚ ʧʦʣʴʟʦʚʘʥʠʠ, ʦʥʠ 

ʥʝʩʫʪ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʂʨʦʤʝ ʪʦʛʦ, 

ʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ ʤʠʣʣʠʦʥʘʤʠ ʣʝʪ ʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʩʨʝʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʝʡʩʪʚʠʶ ʧʨʠ-

ʨʦʜʥʳʭ ʘʛʝʥʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʚʳ-

ʜʝʣʝʥʠʶ ʧʨʦʜʫʢʪʦʚ ʦʢʠʩʣʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʫ ʠ 

ʧʦʯʚʫ. ʆʩʣʘʙʣʝʥʠʝ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʥʫʪʨʠ ʥʘʧʨʷ-

ʞʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʚʘ-

ʣʦʚ ʟʝʤʣʠ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʘʢʪʠʚʠʟʘʮʠʠ 

ʵʨʦʟʠʠ ʧʦʯʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳ ʤʝʨʦʧʨʠ-

ʷʪʠʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʫʙ-

ʣʠʢʘʮʠʡ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʘʨʫʰʝʥʥʳʭ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʝʤʝʣʴ ʚ ʩʦ-

ʩʪʦʷʥʠʝ, ʧʨʠʛʦʜʥʦʝ ʜʣʷ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʭ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤ-

ʧʣʝʢʩʳ, ʦʭʨʘʥʘ ʵʪʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʧʪʠʤʠʟʘʮʠʷ ʩʦ-

ʯʝʪʘʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʜʦ-

ʩʪʠʛʘʝʪʩʷ ʨʝʢʫʣʴʪʠʚʘʮʠʝʡ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ [1]. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʫʯʸʥʳʤʠ 

ɼʦʥʙʘʩʩʘ ʥʘʢʦʧʣʝʥ ʦʛʨʦʤʥʳʡ ʦʧʳʪ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʚ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʨʠʥʠʤʘʪʴ ʵʢʩ-

ʪʨʝʥʥʳʝ ʤʝʨʳ ʢ ʩʦʟʜʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠ-

ʨʦʚʘʥʥʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʧʦʩʪʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜ-

ʰʘʬʪʦʚ [2 - 4]. ʆʜʥʘʢʦ, ʧʨʠ ʚʩʝʡ ʟʥʘʯʠʤʦʩʪʠ ʥʘʣʠ-

ʯʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʦʥʠ ʥʝ ʠʩʯʝʨʧʳʚʘʶʪ ʤʥʦʛʠʭ 

ʧʨʦʙʣʝʤ.  
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ɺʳʜʝʣʝʥʠʝ ʥʝʨʝʰʝʥʥʳʭ ʨʘʥʝʝ ʯʘʩʪʝʡ ʦʙ-

ʱʝʡ ʧʨʦʙʣʝʤʳ. ʇʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯ-

ʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʦʩʪʘʶʪʩʷ ʤʘʣʦʠʟʫ-

ʯʝʥʥʳʤʠ, ʢʨʦʤʝ ʪʦʛʦ ʠʤʝʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʠ ʨʝ-

ʛʠʦʥʘʣʴʥʫʶ ʩʧʝʮʠʬʠʢʫ. ʇʦʵʪʦʤʫ ʤʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʩʘʤʦ-

ʟʘʨʘʩʪʘʶʱʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʚʘʣʳ ʷʚʣʷʶʪʩʷ 

ʦʯʝʥʴ ʫʜʦʙʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʦʚ, ʘ 

ʪʘʢʞʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʵʥʪʦʛʝ-

ʥʝʟʘ ʧʦʯʚ [5 - 7]. ʆʜʥʘʢʦ, ʧʨʠ ʚʩʝʡ ʟʥʘʯʠʤʦʩʪʠ ʪʘ-

ʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʙʦʪ ʧʦ ʩʪʝʧʝʥʠ ʥʘʢʦʧʣʝʥʠʷ 

ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦ-

ʢʨʦʚʝ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʦʯʝʥʴ 

ʤʘʣʦ. ʀʤʝʥʥʦ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʧʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʤ ɺ.ʄ. ʀʚʦʥʠʥʘ [8], ʛʜʝ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʦʪʚʦ-

ʜʠʪʩʷ ʜʨʝʚʝʩʥʳʤ ʚʠʜʘʤ ʨʘʩʪʝʥʠʡ, ʬʦʨʤʠʨʫʝʪ ʤʝʣʠ-

ʦʨʘʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ.  

ʎʝʣʴ ʩʪʘʪʴʠ. ɺʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʴ ʠ ʫʩʪʘʥʦ-

ʚʠʪʴ ʩʪʝʧʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʧʦʨʦʜʥʳʭ ʦʪʚʘ-

ʣʦʚ ʫʛʦʣʴʥʳʭ ʰʘʭʪ. 

ʀʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʏʪʦʙʳ 

ʜʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʪʝʧʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʣʠʦ-

ʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʧʦ-

ʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʫʛʦʣʴʥʳʭ ʰʘʭʪ ʩ ʮʝʣʴʶ ʚʳʙʦʨʘ ʤʝ-

ʣʠʦʨʘʪʠʚʥʳʭ ʧʨʠʸʤʦʚ ʜʣʷ ʠʭ ʬʠʪʦʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʚ 

ʠʶʥʝ 2014 ʛ. ʥʘ ʦʪʚʘʣʝ ʰʘʭʪʳ çʑʨʦʚʢʘ-1è ʠ ʚ ʠʶʣʝ 

2016 ʛ. ʥʘ ʦʪʚʘʣʘʭ ʰʘʭʪ çʆʩʪʨʦʚʩʢʘʷè ʠ ˉ 11 ʛ. ɼʦ-

ʥʝʮʢʘ, ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʳ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺʩʝ ʦʪʚʘʣʳ ʩ ʨʝʣʴʩʦʚʳʤ ʪʠʧʦʤ 

ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʧʦʨʦʜʳ ʠʤʝʶʪ ʢʦʥʫʩʥʫʶ ʬʦʨʤʫ ʩ 

ʦʢʨʫʛʣʳʤʠ ʚʝʨʰʠʥʘʤʠ. ʆʪʚʘʣ ʰʘʭʪʳ çʑʫʨʦʚʢʘ-1è 

ʥʝ ʛʦʨʷʱʠʡ, ʨʘʩʧʦʣʦʞʝʥ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ 

ʄʘʨʴʠʥʢʘ, ʜʦʩʪʠʛʘʝʪ ʚʳʩʦʪʳ 40 ʤ ʠ ʟʘʥʠʤʘʝʪ ʧʣʦ-

ʱʘʜʴ 0,86 ʛʘ. ɺʳʩʦʪʘ ʦʪʚʘʣʘ ʰʘʭʪʳ çʆʩʪʨʦʚʩʢʘʷè 

35 ʤ ʠ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 0,73 ʛʘ ʚ ʩʪʝʧʥʦʤ ʤʘʩʩʠʚʝ 

ʫ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʨʝʢʠ ɺʦʣʯʴʷ, ʥʝ ʛʦʨʷʱʠʡ. ʆʪʚʘʣ 

ʰʘʭʪʳ ˉ 11 ʛ. ɼʦʥʝʮʢʘ ʨʘʩʧʦʣʦʞʝʥ ʚ ʞʠʣʦʤ ʤʘʩ-

ʩʠʚʝ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ, ʜʦʩʪʠʛʘʝʪ ʚʳʩʦʪʳ 

60 ʤ, ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 1,8 ʛʘ ʠ ʧʨʦʜʦʣʞʘʝʪ ʛʦʨʝ-

ʥʠʝ. ʀʟʫʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʨʦʚʦʜʠʣʠ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʚ ʛʝʦʙʦʪʘʥʠʢʝ ʤʝ-

ʪʦʜʘʤʠ ʠ ʤʝʪʦʜʠʢʘʤʠ [9, 10]. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦ-

ʬʠʣʠ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʚ ʤʝʩʪʘʭ ʧʝʨʝʭʦʜʘ 

ʤʠʢʨʦʟʦʥ ʤʝʞʜʫ ʧʠʦʥʝʨʥʳʤʠ ʛʨʫʧʧʠʨʦʚʢʘʤʠ 

ʦʜʥʦ-, ʜʚʫʣʝʪʥʠʢʦʚ ʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʚʠʜʘʤʠ, ʤʝʞʜʫ 

ʪʨʘʚʷʥʠʩʪʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʠ ʜʨʝʚʦʩʪʦʝʤ. ʀʭ ʧʨʦ-

ʪʷʞʸʥʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʣʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʘ 

ʠ ʧʣʦʱʘʜʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ) ʚ ʧʨʝʜʝʣʘʭ 

3 ï 6 ʤ. ɺʩʝʛʦ ʙʳʣʦ ʦʧʠʩʘʥʦ 123 ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʢʠ 

ʧʣʦʱʘʜʴʶ 1 ʤ2. ʕʢʦʤʦʨʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥ 

ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʵʢʦʤʦʨʬ ɸ.ʃ. ɹʝʣʴʛʘʨʜʘ [11] ʩ 

ʫʯʝʪʦʤ ʜʦʧʦʣʥʝʥʠʡ, ʚʥʝʩʸʥʥʳʭ ʫʯʸʥʳʤʠ ɼʦʥʝʮ-

ʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ [12]. ʂʦʵʬʬʠʮʠʝʥʪ ʵʨʦʟʠ-

ʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʨʘʩʩʯʠʪʳʚʘʣʠ ʜʣʷ ʢʘʞ-

ʜʦʡ ʨʘʩʪʠʪʝʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʩ ʫʯʝʪʦʤ ʢʨʫʪʠʟʥʳ 

ʦʪʚʘʣʦʚ [13]. ɿʘʱʠʪʥʫʶ ʣʝʩʠʩʪʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʩʪʝʧʝʥʷʤ ʧʨʠʥʷʪʳʭ ʜʣʷ ʣʝʩʥʳʭ ʤʝʣʠʦʨʘʮʠʡ [14]. 

ʆʙʱʠʤ ʦʙʣʠʢʦʤ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ 

ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʥʠʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦ-

ʢʨʦʚʘ, ʥʦ ʩʪʝʧʝʥʴ ʧʦʢʨʳʪʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʨʦʜʳ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʜʘʣʝʢʦ ʥʝ ʦʜʠʥʘʢʦʚʘ. ʅʘ ʚʩʝʭ ʦʪ-

ʚʘʣʘʭ, ʚ ʩʠʣʫ ʩʚʦʝʡ ʬʦʨʤʳ, ʟʘʤʝʪʥʳ ʩʣʝʜʳ ʚʝʪʨʦʚʦʡ 

(ʦʢʨʫʛʣʦʩʪʴ ʚʝʨʰʠʥʳ ʢʦʥʫʩʘ) ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ. 

ʅʘʠʙʦʣʝʝ ʛʫʩʪʦʡ ʩʝʪʴʶ ʧʨʦʤʦʠʥ ʠ ʦʚʨʘʛʦʚ ʦʙʣʘʜʘʝʪ 

ʦʪʚʘʣ ʰʘʭʪʳ çʆʩʪʨʦʚʩʢʘʷè. ʆʥʠ ʪʷʥʫʪʩʷ ʦʪ ʚʝʨ-

ʰʠʥʳ ʢ ʦʩʥʦʚʘʥʠʶ ʠ ʜʦʩʪʠʛʘʶʪ ʛʣʫʙʠʥʳ 2 ï 4 ʤ. 

ʊʘʢʦʡ ʨʝʟʢʦ ʨʘʩʯʣʝʥʸʥʥʳʡ ʨʝʣʴʝʬ ʦʪʚʘʣʘ ʥʝʩʸʪ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʪʝʨʶ ʚʣʘʛʠ ʚ ʢʦʨʥʝʦʙʠʪʘʝʤʦʤ ʛʦ-

ʨʠʟʦʥʪʝ ʧʦʨʦʜʳ ʠ ʥʘʢʣʘʜʳʚʘʝʪ ʦʪʧʝʯʘʪʦʢ ʥʘ ʧʨʦ-

ʮʝʩʩ ʩʘʤʦʟʘʨʘʩʪʘʥʠʷ, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʩʪʝ-

ʧʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ʇʦʵʪʦʤʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʟʘʥʠʤʘʝʪ 20% ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʦʪʚʘʣʘ. ʇʨʝʦʙʣʘʜʘʶʪ ʥʝʙʦʣʴʰʠʝ, ʨʘʩʩʝʷʥʥʳʝ 

ʤʝʞʜʫ ʧʨʦʤʦʠʥʘʤʠ ʧʠʦʥʝʨʥʳʝ ʤʠʢʨʦʛʨʫʧʧʠʨʦʚʢʠ 

ʠʟ ʦʜʥʦ-, ʜʚʫʣʝʪʥʠʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

ʀʥʦʛʜʘ ʦʥʠ ʦʙʨʘʟʫʶʪ ʧʦʯʪʠ ʩʦʤʢʥʫʪʳʡ, ʚʳʪʷʥʫʪʳʡ 

ʚ ʧʦʣʦʩʢʫ ʦʪ ʦʩʥʦʚʘʥʠʷ ʜʦ ʚʝʨʰʠʥʳ ʧʦʢʨʦʚ. ɼʨʝ-

ʚʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚʩʝʛʦ ʯʝ-

ʪʳʨʴʤʷ ʦʩʦʙʷʤʠ ʘʙʨʠʢʦʩʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 

(Armeniaka vulgaris Lam), ʪʨʝʤʷ ʚʠʰʥʠ ʘʥʪʠʧʢʠ 

(ʉerasus magaleb (L.) Mill .) ʠ ʚʷʟʘ ʛʣʘʜʢʦʛʦ (Ulmus 

laevis Pall). ʅʘ ʦʪʚʘʣʝ ʰʘʭʪʳ ˉ 11 ʛ. ɼʦʥʝʮʢʘ ʨʘʩ-

ʪʠʪʝʣʴʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʟʘʥʷʪʦ 30% ʚʩʝʡ ʧʣʦ-

ʱʘʜʠ. ʀʟ-ʟʘ ʧʨʦʜʦʣʞʝʥʠʷ ʛʦʨʝʥʠʷ, ʚʩʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʦʪ ʚʝʨʰʠʥʳ ʜʦ ʩʨʝʜʠʥʳ ʦʪʚʘʣʘ ʥʘ ʚʩʝʭ ʝʛʦ ʵʢʩʧʦʟʠ-

ʮʠʷʭ, ʣʠʰʝʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʦʪ-

ʚʘʣʘ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʦʜʠʥʦʢʠʝ ʚʠʜʳ ʢʘʯʠʤʘ ʤʝʪʝʣʴ-

ʯʘʪʦʛʦ (Gypsophila paniculata L.), ʨʝʟʝʜʳ ʞʸʣʪʦʡ 

(Reseda lutea L.), ʱʘʚʝʣʷ ʢʫʨʯʘʚʦʛʦ (Rumex crispus 

L.). ʀʟ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʶʞ-

ʥʦʡ ʵʢʩʧʦʟʠʮʠʷʭ ʩʢʣʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʦʜʠʥʦʢʠʝ 

ʚʠʜʳ ʨʦʙʠʥʠʠ ʣʦʞʥʦʘʢʘʮʠʠ (Armeniaca vulgaris) ʠ 

ʪʦʧʦʣʷ ʯʸʨʥʦʛʦ (Populus nigra L.). ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 

ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ, ʥʘʯʠʥʘʷ ʩʦ ʩʨʝʜʠʥʳ ʦʪʚʘʣʘ, 

ʥʘʭʦʜʠʪʩʷ ʧʦʣʦʩʢʘ ʦʪ 2 ʤ ʰʠʨʠʥʳ, ʧʦʩʪʝʧʝʥʥʦ ʨʘʩ-

ʰʠʨʷʶʱʘʷʩʷ ʜʦ 6 ʤ ʚ ʝʛʦ ʥʠʞʥʝʡ ʯʘʩʪʠ, ʩʦʩʪʦʷʱʘʷ 

ʠʟ ʨʘʟʨʦʟʥʝʥʥʳʭ ʦʪ 0,8 ʤ2 ʜʦ 4 ʤ2 ʦʜʥʦʚʠʜʦʚʳʭ ʦʜ-

ʥʦʣʝʪʥʠʭ ʠ ʤʥʦʛʦʚʠʜʦʚʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʨʫʧʧʠʨʦ-

ʚʦʢ, ʢʦʪʦʨʳʝ ʩʤʳʢʘʶʪʩʷ ʚ ʨʘʩʰʠʨʝʥʥʦʡ ʯʘʩʪʠ ʩ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʠʞʥʝʛʦ ʷʨʫʩʘ ʦʪʚʘʣʘ. ɺ ʵʪʦʡ ʯʘ-

ʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠʟ ʪʨʘʚʷʥʠʩʪʳʭ ʠ 

ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ ʦʧʦʷʩʳʚʘʶʪ ʚʝʩʴ ʦʪʚʘʣ ʩʧʣʦʰʥʦʡ 

ʧʦʣʦʩʦʡ ʚʜʦʣʴ ʵʢʦʪʦʥʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʨʦʜʳ ʜʣʷ 

ʥʫʞʜ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʦʪʚʘʣʘ ʰʘʭʪʳ 

çʑʫʨʦʚʢʘï1è, ʫʚʝʣʠʯʠʚʘʝʪ ʢʨʫʪʠʟʥʫ ʶʞʥʦʛʦ 

ʩʢʣʦʥʘ ʜʦ 600, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʣʠʰʘʝʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʚʝʩʴ ʧʨʦʬʠʣʴ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʥʦ ʠ ʫʤʝʥʴʰʘʝʪ 

ʦʙʱʫʶ ʧʣʦʱʘʜʴ ʧʦʢʨʳʪʠʷ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʩʦʦʙʱʝ-

ʩʪʚʘʤʠ ʜʦ 60%. 

 ʂʘʢ ʚʠʜʠʤ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʧʝ-

ʮʠʬʠʢʘ ʫʩʣʦʚʠʡ ʵʢʦʪʦʧʘ (ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʦʚ, ʠʭ 

ʢʨʫʪʠʟʥʘ, ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʵʨʦʟʠʠ) ʩ ʦʜ-

ʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʮʝʥʦʪʠʯʝʩʢʠʝ ʠ ʙʠʦʤʦʨʬʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʘʤʠʭ ʨʘʩʪʝʥʠʡ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʩʣʦʞʝʥʠʝ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʧʦʢʨʦʚʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ. ʅʘʭʦʜʷʪ ʚʳʨʘʞʝʥʠʝ ʢʘʢ 

ʜʠʬʬʫʟʥʦ-ʨʘʩʩʝʷʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʦʙʝʡ ʪʘʢ 

ʤʝʣʢʠʝ ʠ ʢʨʫʧʥʳʝ ʟʘʨʦʩʣʠ. ɺ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʦʢʨʦ-

ʚʘʭ ʚʩʝʭ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʩʦʦʙʱʝ-

ʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʟʘʨʦʩʣʝʚʳʤ ʩʣʦʞʝʥʠʝʤ ʠʟ 

ʛʨʫʧʧ ʦʜʥʦ-, ʜʚʫʣʝʪʥʠʢʦʚ, ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚʷʥʠ-
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ʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠ ʜʝʨʝʚʴʝʚ. ʇʣʦʱʘʜʴ ʧʦʜʦʙʥʳʭ ʦʙʲ-

ʝʜʠʥʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,6 ʤ2 ʜʦ 28 ʤ2 ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ 

ʩʣʦʷ ʧʦʨʦʜʳ ʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʆʜʥʦʚʠʜʦʚʳʝ 

ʛʨʫʧʧʠʨʦʚʢʠ ʩʦʩʪʘʚʣʷʶʪ 12%, ʚʩʪʨʝʯʘʶʪʩʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʨʝʜʢʦ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʵʢʩʧʦʟʠʮʠʷʭ ʚʝʨʭʥʝʡ ʠ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʦʪʚʘʣʦʚ. ɺ ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʦʪʚʘʣʦʚ ʰʘʭʪ çʑʫʨʦʚʢʘ-1è ʠ ˉ 11 ʛ. ɼʦʥʝʮʢʘ, ʧʨʝ-

ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʩʦʤʢʥʫʪʳʝ ʨʘʩʪʠʪʝʣʴ-

ʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ, ʨʘʩʧʣʳʚʯʘʪʳʝ, ʥʘ ʧʝʨʠʬʝʨʠʠ ʨʝ-

ʜʝʶʱʠʝ, ʧʦʩʪʝʧʝʥʥʦ ʩʣʠʚʘʶʱʠʝʩʷ ʩ ʦʢʨʫʞʘʶʱʠʤʠ 

ʛʨʫʧʧʘʤʠ ʨʘʩʪʝʥʠʡ. ɿʘʨʦʩʣʠ ʩ ʨʝʟʢʦʢʦʥʪʫʨʥʳʤʠ 

ʛʨʘʥʠʮʘʤʠ ʩʚʷʟʘʥʳ ʩ ʵʨʦʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ 

ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʦʪʚʘʣʘ ʰʘʭʪʳ çʆʩʪʨʦʚ-

ʩʢʘʷè. ʇʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʤʠʢʨʦʛʨʫʧʧʠʨʦʚʢʠ ʩ 

ʨʘʩʧʣʳʚʯʘʪʳʤ ʦʪʛʨʘʥʠʯʝʥʠʝʤ ʜʝʣʷʪʩʷ ʥʘ ʥʘʩʝʷʥ-

ʥʳʝ ʩʝʤʝʥʘʤʠ ʪʘʢʠʭ ʦʜʥʦʣʝʪʥʠʭ ʚʠʜʦʚ ʢʘʢ ʦʚʸʩ ʧʫ-

ʩʪʦʡ (Avena fatua L.), ʢʦʩʪʝʨ ʧʦʣʝʚʦʡ (Bromus 

arvensis L.), ʤʷʪʣʠʢ ʦʜʥʦʣʝʪʥʠʡ (Poa annua L.), ʣʝ-

ʙʝʜʘ ʨʘʩʢʠʜʠʩʪʘʷ (Atriplex patula L.), ʤʘʨʴ ʤʥʦʛʦʩʝ-

ʤʷʥʥʘʷ (Chenopodium polyspermum L.), ʛʦʨʝʮ ʧʪʠ-

ʯʠʡ (Polygonum aviculare L.), ʛʫʣʷʚʥʠʢ ʚʳʩʦʢʠʡ 

(Sisymbrium altissimum L.) ʠ ʦʪ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʩʩʝ-

ʣʝʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʚʠʜʦʚ ʢʘʢ ʤʳʣʴʥʷʥʢʘ ʣʝʢʘʨ-

ʩʪʚʝʥʥʘʷ (Saponaria officinalis L.), ʤʦʣʦʯʘʡ ʧʨʫʪʴʝ-

ʚʠʜʥʳʡ (Euphorbia virgultosa Klok.), ʛʦʨʦʰʝʢ ʤʳ-

ʰʠʥʳʡ (Vicia cracca L.), ʣʘʪʫʢ ʪʘʪʘʨʩʢʠʡ (Lactuca 

tatarica (L.) C.A. Mey.), ʷʩʪʨʝʙʠʥʢʘ ʚʦʣʦʩʠʩʪʘʷ 

(Hieracium pilosella L.). ʂʘʢ ʚʠʜʠʤ, ʧʦʧʘʚ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʦʪʚʘʣʦʚ ʚʨʝʟʫʣʴʪʘʪʝ ʠʥʩʧʝʨʤʘʮʠʠ, ʚʠʜʳ 

ʨʘʩʪʝʥʠʡ ʢʦʥʢʫʨʠʨʫʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʟ-ʟʘ ʬʘʢʪʦʨʦʚ 

ʞʠʟʥʠ ʠ ʚʟʘʠʤʥʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʷʩʴ ʜʨʫʛ ʢ ʜʨʫʛʫ 

[15], ʚ ʩʠʣʫ ʙʠʦʵʢʦʤʦʨʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦ-

ʟʜʘʶʪ ʙʠʦʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʪʝʤ ʩʘʤʳʤ ʚʳʧʦʣ-

ʥʷʶʪ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʬʫʥʢʮʠʠ (ʫʢʨʳʚʘʶʪ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʦʪ ʢʘʧʣʝʡ ʜʦʞʜʷ, ʧʨʝʜʦʭʨʘʥʷʶʪ ʦʪ ʚʝʪʨʦʚʦʡ 

ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ, ʥʘʢʘʧʣʠʚʘʶʪ ʚʣʘʛʫ, ʧʠʪʘʪʝʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ ʠ ʜʨ.), ʝʞʝʛʦʜʥʦ ʥʘʢʘʧʣʠʚʘʷ ʤʝʣʠʦʨʘʪʠʚ-

ʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʆʩʦʙʝʥʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦ-

ʩʣʝʜʥʝʛʦ, ʢʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʩʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʟʘʚʠʩʠʪ ʦʪ ʨʝʣʴʝʬʘ, ʤʠʢʨʦʢʣʠ-

ʤʘʪʘ, ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʭʨʘʥʝʥʠʷ 

ʩʢʣʘʜʠʨʦʚʘʥʥʦʡ ʧʦʨʦʜʳ, ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩ-

ʩʦʚ ʵʨʦʟʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ, ʭʘʨʘʢʪʝʨʦʤ ʩʣʦ-

ʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʮʝʥʦʪʠʯʝʩʢʠʭ, ʙʠʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʤʦʨʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʘʤʠʭ ʨʘʩʪʝʥʠʡ, ʩʧʦʩʦʙʘ ʜʝʩʝʤʠʥʘʮʠʠ ʠ ʩʧʝʮʠʬʠʢʠ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ɼʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʣʠʦʨʘʪʠʚ-

ʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʪʝʭʥʦ-

ʛʝʥʥʳʭ ʵʢʦʪʦʧʦʚ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʝʛʦ ʩʪʨʫʢʪʫʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʱʠʪʳ 

ʪʨʘʚʷʥʠʩʪʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʦ-

ʨʦʜʳ ʦʪ ʵʨʦʟʠʠ ʩ ʫʯʸʪʦʤ ʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʚʳʨʘʞʝʥʘ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʵʨʦʟʠʡʥʦʡ ʦʧʘʩʥʦʩʪʠ 

(ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 

ʉʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʵʨʦʟʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ˉ 

ʧ/ʧ 
ʅʘʟʚʘʥʠʝ ʚʠʜʘ ʂʕʆ 

ɹʠʦ-

ʤʦʨʬʘ 

ʕʢʦʤʦʨʬʘ 

ʢʣʠʤʘ-

ʤʦʨʬʘ 

ʪʨʦʬʦ-

ʤʦʨʬʘ 

ʛʠʛʨʦ-

ʤʦʨʬʘ 

ʛʝʣʠʦ-

ʤʦʨʬʘ 

ʮʝʥʦ-

ʤʦʨʬʘ 

1 2 3 4 5 6 7 8 9 

 Ranunculaceae 

1 Consolida arvensis L. 

ɾʠʚʦʢʦʩʪʴ ʧʦʣʝʚʘʷ 
0,96 ʆʜ. ʊ MsTr MsKs He StRu 

2 

2 

C. paniculata (Host.) Schur 

ɾ. ʄʝʪʸʣʴʯʘʪʘʷ 
0,98 ʆʜ. T MsTr MsKs He StRu 

 Papaveraceae 

3 Chelidonium majus L. 

ʏʠʩʪʦʪʝʣ ʙʦʣʴʰʦʡ 
0,7 ʄʥ. Hkr OgMgTr Ms ScHe SilRu 

 Fumariaceae 

4 Fumaria schleicheri Soy. 

Willem. 

ɼr ʤʷʥʢʘ ʐʣʝʡʭʝʨʘ 

0,99 ʆʜ. T MsTr KsMs He Ru 

 Ulmaceae 

5 Ulmus glabra Huds. 

ɺʷʟ ʛʦʣʳʡ 
 ɼep. Ph MsTr KsMs HeSc Sil 

6 U. laevis Pall 

ɺ. ɻʣʘʜʢʠʡ 
 ɼep. Ph MsTr MsKs HeSc Sil 

 Moraceae 

7 Morus alba L. 

ʊʫʪ ʙʝʣʳʡ 
 ɼep. Ph MsTr MsKs He Cul 

 Fagaceae 

8 Quercus robur L. 

ɼʫʙ ʦʙʳʢʥʦʚʝʥʥʳʡ 
 ɼep. Ph MsTr MsKs He Sil 

 Betulaceae 

9 Betula pendula Roth 

ɹʝʨʸʟʘ ʧʦʥʠʢʣʘʷ 
 ɼep. Ph MsTr Ms He Sil 
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 Caryophyllaceae 

10 Cerastium perfoliatum L. 

ʗʩʢʦʣʢʘ ʧʨʦʥʟʸʥʥʦʣʠʩʪʥʘʷ 
0,96 ʆʜ. ʊ MsTr Ks ScHe StRu 

11 Gypsophila paniculata L. 

ʂʘʯʠʤ ʤʝʪʸʣʴʯʘʪʳʡ 
0,75 ʄʥ. Hkr OgMgTr Ks He St 

12 Melandrium album (Mill) 

Garcke 

ɼʨʸʤʘ ʙʝʣʘʷ 

0,95 ɼʚ. Hkr OgMgTr KsMs ScHe SilRu 

13 Saponaria officinalis 

L.ʄʳʣʴʥʷʥʢʘ ʣʝʢʘʨ. 
0,6 ʄʥ. Hkr OgMgTr Ms ScHe 

Ru 

 

14 Silene dichotoma Ehrh L. 

ʉʤʦʣʸʚʢʘ ʚʠʣʴʯʘʪʘʷ 
0,84 ɼʚ. Hkr MsTs KsMs He RuSt 

15 Stellaria media (L.) Vill. 

ɿʚʝʟʜʯʘʪʢʘ ʩʨʝʜʥʷʷ 
0,87 ɼʚ. Hkr MsMgTr Ms ScHe Ru 

 Chenopodiaceae 

16 Atriplex patula L. 

ʃʝʙʝʜʘ ʨʘʩʢʠʜʠʩʪʘʷ 
0,89 ʆʜ. T MsTr MsKs He Ru 

17 Chenopodium album L. 

ʄʘʨʴ ʙʝʣʘʷ 
0,8 ʆʜ. T MsTr KsMs ScHe Ru 

18 C. polyspermum L. 

ʄ. ʤʥʦʛʦʩʝʤʷʥʥʘʷ 
0,88 ʆʜ. T MsTr KsMs He Ru 

19 Kochia scoparia (L.) Schrad. 

ʂʦʭʠʷ ʚʝʥʠʯʥʘʷ 
0,95 ʆʜ. T MsTr KsMs He Ru 

 Polygonaceae 

20 Polygonum aviculare L. 

ɻʦʨʝʮ ʧʪʠʯʠʡ 
0,81 ʆʜ. T MsTr MsKs ScHe Ru 

21 Rumex acetosella L. 

ʑʘʚʝʣʴ ʦʙʳʢʥʦʚʝʥʥʳʡ 
0,88 ʄʥ. G OgTr KsMs He Ptr Ps 

22 R. confertus Willd. 

ʑ. ʢʦʥʩʢʠʡ 
0,88 ʄʥ. Hkr MsTr KsMs ScHe RuPr 

 Brassicaceae 

23 Berteroa incana (L.) DC. 

ʀʢʦʪʥʠʢ ʩʝʨʳʡ 
0,84 ɼʚ. T MsTr Ks ScHe Ru 

24 Camelina sativa (L.) Crantz 

ʈʳʞʠʢ ʧʦʩʝʚʥʦʡ 
0,97 ʆʜ. T MsTr KsMs He Ru 

25 Capsella bursa-pastoris (L.) 

Medik. ʇʘʩʪʫʰʴʷ ʩʫʤʢʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ 

0,99 ʆʜ. T MsTr KsMs He Ru 

26 Cardaria draba (L.) Desv. 

ʂʘʨʜʘʨʠʷ ʢʨʫʧʢʦʚʠʜʥʘʷ 

0,87 

 
ʄʥ. G MsTr KsMs He Ru 

27 Erophila verna (L.) Bess. 

ɺʝʩʥʷʥʢʘ ʚʝʩʝʥʥʷʷ 
0,88 ʆʜ. T OgMgTr Ms He Ru 

28 Erysimum repandum L. 

ɾʝʣʪʫʰʥʠʢ ʨʘʩʪʦʧʳʨʝʥʥʳʡ 
0,87 ɼʚ. Hkr MsTr Ks He RuSt 

29 Lepidium latifolium L. ʂʣʦ-

ʧʦʚʥʠʢ ʰʠʨʦʢʦʣʠʩʪʥʳʡ 
0,85 ʄʥ. Hkr MsTr KsMs ScHe RuPr 

30 Sisymbrium altissimum L. 

ɻʫʣʷʚʥʠʢ ʚʳʩʦʢʠʡ 0,88 ɼʚ. Hkr MsTr KsMs He 

 

Ru 

 

31 S. Volgense Bieb.ex Fourn. ɻ. 

ʚʦʣʞʩʢʠʡ 
0,75 ʄʥ. Hkr MsTr MsKs He Ru 

32 Thlaspi arvense L. 

ʗʨʫʪʢʘ ʧʦʣʝʚʘʷ 
0,99 ʆʜ. T MsTr KsMs ScHe Ru 

 Resedaceae 

33 Reseda lutea L 

ʈʝʟʝʜʘ ʞʸʣʪʘʷ 
0,8 ɼʚ. Hkr MgTr KsMs He Ru 

 Salicaceae 

34 Populus nigra L 

ʊʦʧʦʣʴ ʯʸʨʥʳʡ 
 ɼʝʨ. Ph MsTr Ms ScHe Ru 
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 Malvaceae 

35 Alcea rugosa Alef. 

ʐʪʦʢʨʦʟʘ ʤʦʨʱʠʥʠʩʪʘʷ 
0,95 ʄʥ. Hkr OgMsTr MsKs He RuSt 

 Euphorbiaceae 

36 Euphorbia helioscopia L. 

ʄʦʣʦʯʘʡ ʩʦʣʥʮʝʛʣʷʜ 
0,99 ʆʜ. T MsTr KsMs He Ru 

37 E. Seguierana Neck. 

ʄ. ʉʝʛʠʝʨʘ 
0,77 ʄʥ. Hkr OgTr MsKs He StPtr 

38 E. virgultosa Klok. 

ʄ. ʧʨʫʪʴʝʚʠʜʥʳʡ 
0,74 ʄʥ. Hkr MsTr MsKs ScHe RuPr 

 Grossulariaceae 

39 Ribes rubrum L. 

ʉʤʦʨʦʜʠʥʘ ʢʨʘʩʥʘʷ 
 ʂʫʩ. Ph MgTr Ms ScHe Cul 

 Rosaceae 

40 Agrimonia eupatoria L. 

ʈʝʧʝʡʥʠʯʝʢ 

ɸʧʪʝʯʥʳʡ 

0,9 ʄʥ. Hkr MgTr KsMs ScHe StSil 

41 Armeniaca vulgaris Lam. 

ɸʙʨʠʢʦʩ ʦʙʳʢʥʦʚʝʥʥʳʡ 
 ɼʝʨ. Ph MsTr MsKs He Cul 

42 Cerasus fruticosa Pall. 

ɺʠʰʥʷ ʢʫʩʪʘʨʥʠʢʦʚʘʷ 
 ʂʫʩ. Ph MgTr MsKs He StSil 

43 C. magaleb (L.) Mill. 

ɺ. ʘʥʪʠʧʢʘ 
 ɼʝʨ. Ph MgTr MsKs He Sil 

44 C. tomentosa (Thunb.) Wall. 

ɺ. ʚʦʡʣʦʯʥʘʷ 
 ʂʫʩ. Ph MsTr KsMs He SilCul 

45 Crataegus fallacina Klok. 

ɹʦʷʨʳʰʥʠʢ ʦʙʤʘʥʯʠʚʳʡ 
 ʂʫʩ. Ph MgTr Ms HeSc SilSt 

46 C. ucrainica Pojark. 

ɹ. ʫʢʨʘʠʥʩʢʠʡ 
 ʂʫʩ. Ph MgTr Ms HeSc Sil 

47 Fragaria viridis Duch. 

ɿʝʤʣʷʥʠʢʘ ʟʝʣ. 
0,9 ʄʥ. Hkr MgTr Ms ScHe Cul 

48 Geum urbanum L. 

ɻʨʘʚʠʣʘʪ ʛʦʨʦʜʩʢʦʡ 
0,9 ʄʥ. Hkr OgMgTr Ms ScHe Sil 

49 Malus sylvestris Mill. 

ʗʙʣʦʥʷ ʣʝʩʥʘʷ 
 ɼʝʨ. Ph MgTr KsMs ScHe Sil 

50 Pyrus communis L. 

ɻʨʫʰʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 
 ɼʝʨ. Ph MgTr KsMs ScHe Sil 

51 Rosa villosa L. 

ʐʠʧʦʚʥʠʢ ʤʦʭʥʘʪʳʡ 
 ʂʫʩ. Ph MsTr KsMs ScHe SilSt 

52 Rubus idaeus L. 

ʄʘʣʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 
 ʂʫʩ. ʉh MgTr Ms He Cul 

53 Sorbus aucuparia L. 

ʈʷʙʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 
 ɼʝʨ. Ph MgTr Ms He Cul 

 Fabaceae 

54 Medicago lupulina L. 

ʃʶʮʝʨʥʘ ʭʤʝʣʝʚʠʜʥʘʷ 
0,98 ʆʜ. T MsTr KsMs He StPr 

55 Melilotus albus Medik. 

ɼʦʥʥʠʢ ʙʝʣʳʡ 
0,87 ɼʚ. Hkr MsTr Ms He RuPr 
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56 M. officinalis (L.) Pall. 

ɼ. ʣʝʢʘʨʩʪʚʝʥʥʳʡ 
0,84 ɼʚ. Hkr MsTr Ms He RuPr 

57 Robinia pseudoacacia L. 

ʈʦʙʠʥʠʷ ʣʦʞʥʦʘʢʘʮʠʷ 
 ɼʝʨ. Ph OgMgTr MsKs He Sil 

58 Securigera varia (L.) Lassen 

ɺʷʟʝʣʴ ʧʸʩʪʨʳʡ 
0,88 ʄʥ. G MgTr KsMs ScHe StPr 

59 Vicia cracca L 

ɻʦʨʦʰʝʢ ʤʳʰʠʥʥʳʡ 
0,8 ʄʥ. Hkr MsTr Ms He Pr 

 Aceraceae 

60 Acer campestre L 

ʂʣʸʥ ʧʦʣʝʚʦʡ 
 ɼʝʨ. Ph MgTr Ms He Sil 

61 A. negundo L. 

ʂ. ʷʩʝʥʝʣʠʩʪʥʳʡ 
 ɼʝʨ. Ph MsTr KsMs He RuSil 

 Cornaceae 

62 Swida sanguinea (L.) Opiz. 

ʉʚʠʜʠʥʘ ʢʨʦʚʘʚʦ-ʢʨʘʩʥʘʷ 
 ʂʫʩ. Ph MsTr KsMs ScHe Cul 

 Celastraceae 

63 Euonymus verrucosa Scop 

ɹʝʨʝʩʢʣʝʪ ʙʦʨʦʜʘʚʯʘʪʳʡ 
 ɼʝʨ. Ph MsTr Ms ScHe St 

 Rhamnaceae 

64 Frangula alnus Mill 

ʂʨʫʰʠʥʘ ʣʦʤʢʘʷ 
 ɼʝʨ. Ph MgTr KsMs He St 

 Oleaceae 

65 Fraxinus excelsior L. 

ʗʩʝʥʴ ʚʳʩʦʢʠʡ 

 

 

ɼʝʨ. 

 

Ph 

 

MgTr 

 

KsMs 

 

ScHe 

 

Sil 

 

66 Syringa vulgaris L. 

ʉʠʨʝʥʴ ʦʙʳʢʥʦʚʝʥʥʘʷ 
 ʂʫʩ. Ph MgTr Ms HeSc Sil 

 Rubiaceae 

67 Galium verum L. 

ʇʦʜʤʘʨʝʥʥʠʢ ʥʘʩʪʦʷʱʠʡ 
0,82 ʄʥ. Hkr MsTr KsMs ScHe SilSt 

 Convolvulaceae 

68 Convolvulus arvensis L. 

ɺʴʶʥʦʢ ʧʦʣʝʚʦʡ 
0,89 ʄʥ. G MsTr MsKs ScHe Ru 

 Boraginaceae 

69 Cynoglossum officinale . 

ʏʝʨʥʦʢʦʨʝʥʴ 

ʣʝʢʘʨʩʪʚʝʥʥʳʡ 

0,86 ɼʚ. Hkr OgMgTr MsKs ScHe Ru 

70 Echium vulgare L.ʉʠ-ʥʷʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ 
0,85 ɼʚ. Hkr OgMgTr MsKs He StRu 

71 Myosotis arvensis (L.) 

Hill  

ʅʝʟʘʙʫʜʢʘ ʧʦʣʝʚʘʷ 

0,87 ɼʚ. Hkr MsTr KsMs HeSc StPr 

 Scrophulariaceae 

72 Linaria genistifolia L.) Mill 

ʃʴʥʷʥʢʘ ʜʨʦʢʦʣʠʩʪʥʘʷ 
0,7 ʄʥ. Hkr OgMsTr Ks He PtrPs 
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 Lamiaceae 

73 Lamium purpureum L. 

ʗʩʥʦʪʢʘ ʧʫʨʧʫʨʦʚʘʷ 
0,85 ɼʚ. Hkr MsTr KsMs ScHe Ru 

 Asteraceae 

74 Achillea nobilis L. ʊʳʩʷʯʝ-

ʣʠʩʪʥʠʢ ʙʣʘʛʦʨʦʜʥʳʡ 
0,8 ʄʥ. Hkr MsTr Ks He St 

75 A. pannonica Scheele 

ʊ. ʧʘʥʥʦʥʩʢʠʡ 
0,8 ʄʥ. Hkr MgTr Ks He St 

76 Ambrosia artemisiifolia L. 

ɸʤʙʨʦʟʠʷ ʧʦʣʳʥʦʣʠʩʪʥʘʷ 
0,89 ʆʜ. T OgMgTr MsKs ScHe Ru 

77 Artemisia absinthium L. 

ʇʦʣʳʥʴ ʛʦʨʴʢʘʷ 
0,87 ʄʥ. Hkr MsTr KsMs He Ru 

78 A. vulgaris L 

ʇ. ʦʙʳʢʥʦʚʝʥʥʘʷ 
0,88 ʄʥ. Hkr MgTr Ms ScHe PrRu 

79 Centaurea diffusa Lam. 

ɺʘʩʠʣʸʢ ʨʘʩʢʠʜʠʩʪʳʡ 
0,7 ɼʚ. Hkr MsTr Ks He StRu 

80 Crepis ramosissima DôUrv 

ʉʢʝʨʜʘ ʨʘʟʚʝʪʚʣʸʥʥʘʷ 
0,88 ʆʜ. T MsTr MsKs He StPs 

81 C. testorum L. 

ʉ. ʂʨʦʚʝʣʴʥʘʷ 
0,85 ɼʚ. Hkr OgMsTr MsKs He StRu 

82 Hieracium pilosella L. 

ʗʩʪʨʝʙʠʥʢʘ ʚʦʣʦʩʠʩʪ 
0,7 ʄʥ. Hkr OgMsTr KsMs ScHe PrSil 

83 H. umbellatum L. 

ʗ. ʟʦʥʪʠʯʥʘʷ 
0,75 ʄʥ. Hkr OgTr MsKs ScHe PrStPtr 

84 Lactuca serriola L. 

ʃʘʪʫʢ ʜʠʢʠʡ 
0,84 ɼʚ. Hkr MsTr KsMs He Ru 

85 L. tatarica (L.) C.A. Mey. ʃ. 

ʪʘʪʘʨʩʢʠʡ 
0,7 ʄʥ. G MsTr KsMs He Ru 

86 Senecio viscosus L. 

ʂʨʝʩʪʦʚʥʠʢ ʢʣʝʡʢʠʡ 
0,89 ʆʜ. T MsTr KsMs He Ru 

87 S. vulgaris L. 

ʂ. ʦʙʳʢʥʦʚʝʥʥʳʡ 
0,87 ʆʜ. T MsTr KsMs He Ru 

88 Tanacetum vulgare L. 

ʇʠʞʤʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 
0,87 ʄʥ. Hkr OgMgTr KsMs He StPr 

 Poaceae 

89 Anisantha tectorum (L.) 

Nevski ɸʥʠʟʘʥʪʘ 

ʢʨʦʚʝʣʴʥʘʷ 

0,45 ʆʜ. T OgMgTr KsMs ScHe Ru 

90 Avena fatua L. 

ʆʚʸʩ ʧʫʩʪʦʡ 
0,55 ʆʜ. T MsTr MsKs He Ru 

91 Bromopsis inermis (leys.) 

Holub 

ʂʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ 

0,36 ʄʥ. G OgMgTr KsMs He 

 

PrSt 

 

92 B. riparia (Rehm.) 

 Holub ʂ. 

 ʙʝʨʝʛʦʚʦʡ 

0,4 ʄʥ. G MgTr MsKs He PrSt 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

1 2 3 4 5 6 7 8 9 

93 Bromus arvensis L. 

ʂʦʩʪʸʨ ʧʦʣʝʚʦʡ 
0,44 ɼʚ. Hkr MsTr KsMs He Ru 

94 B. japonicus Thunb. 

ʂ. ʷʧʦʥʩʢʠʡ 
0,46 ʆʜ. T MsTr MsKs He StRu 

95 Calamagrostis epigeios (L.) 

Roth 

ɺʝʡʥʠʢ ʥʘʟʝʤʥʳʡ 

0,4 ʄʥ. G OgMsTr KsMs ScHe 

 

PrStPtr 

 

96 Elytrigia repens (L.) Nevski 

ʇʳʨʝʡ ʦʙʳʢʥʦʚʝʥʥʳʡ 
0,45 ʄʥ. G MsTr KsMs ScHe StPrRu 

97 Hordeum leporinum Link 

ʗʯʤʝʥʴ ʟʘʷʯʠʡ 
0,45 ʆʜ. T MsTr MsKs He RuCul 

98 Melica transsilvanica Schur 

ʇʝʨʣʦʚʥʠʢ 

ʪʨʘʥʩʠʣʴʚʘʥʩʢʠʡ 

0,6 ʄʥ. Hkr MsTr KsMs ScHe SilSt 

99 Phragmites australis (cav.) 

Trin. Ex Steud. 

ʊʨʦʩʪʥʠʢ ʶʞʥʳʡ 

0,6 ʄʥ. G MsTr MsHg ScHe Pal 

100 Poa angustifolia L. 

ʄʷʪʣʠʢ ʫʟʢʦʣʠʩʪʥ. 
0,23 ʄʥ. Hkr MsMgTr KsMs ScHe StPr 

101 P. annua L. 

ʄ. ʦʜʥʦʣʝʪʥʠʡ 
0,52 ʆʜ. T MsTr Ms HeSc RuSilPr 

1 2 3 4 5 6 7 8 9 

102 P. bulbosa L. 

ʄ. ʣʫʢʦʚʠʯʥʳʡ 
0,65 ʄʥ. Hkr OgMsTr MsKs He RuSt 

103 P. compressa L. 

ʄ. ʩʧʣʶʩʥʫʪʳʡ 0,28 ʄʥ. Hkr OgMsTr MsKs ScHe SilRuSt 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʵʨʦʟʠ-

ʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ (ʂʕʆ). ɹʠʦʤʦʨʬʳ: ʜʝʨʝʚʴʷ (ɼʝʨ.), 

ʢʫʩʪʘʨʥʠʢʠ (ʂʫʩ.), ʪʨʘʚʷʥʠʩʪʳʝ: ʤʥʦʛʦʣʝʪʥʠʢʠ 

(ʄʥ.), ʜʚʫʣʝʪʥʠʢʠ (ɼʚ.), ʦʜʥʦʣʝʪʥʠʢʠ (ʆʜ.). ʂʣʠʤʘ-

ʤʦʨʬʳ: ʪʝʨʦʬʠʪʳ (ʊ), ʬʘʥʝʨʦʬʠʪʳ (ʈh), ʭʘʤʝʬʠʪʳ 

(Ch), ʛʝʤʠʢʨʠʧʪʦʬʠʪʳ (Hkr), ʛʝʦʬʠʪʳ (G).ʊʨʦʬʦ-

ʤʦʨʬʳ: ʦʣʠʛʦʪʨʦʬʳ (OgTr), ʤʝʟʦʪʨʦʬʳ (MsTr), ʤʝ-

ʛʘʪʨʦʬʳ (MgTr), ʦʣʠʛʦʤʝʟʦʪʨʦʬʳ (OgMsTr), ʦʣʠʛʦ-

ʤʝʛʘʪʨʦʬʳ (OgMgTr), ʤʝʟʦʤʝʛʘʪʨʦʬʳ (MsMgTr). 

ɻʠʛʨʦʤʦʨʬʳ: ʢʩʝʨʦʬʠʪʳ (Ks), ʤʝʟʦʬʠʪʳ (Ms), ʢʩʝ-

ʨʦʤʝʟʦʬʠʪʳ (KsMs), ʤʝʟʦʢʩʝʨʦʬʠʪʳ (MsKs). ɻʝ-

ʣʠʦʤʦʨʬʳ: ʛʝʣʠʦʬʠʪʳ (He), ʛʝʣʠʦʩʮʠʦʬʠʪʳ 

(HeSc), ʩʮʠʦʛʝʣʠʦʬʠʪʳ (ScHe). ʎʝʥʦʤʦʨʬʳ: ʩʪʝ-

ʧʘʥʪʳ (St), ʩʠʣʴʚʘʥʪʳ (Sil), ʧʨʦʪʘʥʪʳ (Pr), ʧʝʪʨʦ-

ʬʠʪʳ (Ptr), ʛʝʣʦʬʠʪʳ (Pal), ʧʩʘʤʤʦʬʠʪʳ (Ps), ʨʫʜʝ-

ʨʘʥʪʳ (Ru), ʢʫʣʴʪʫʨʘʥʪʳ (Cul).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʨʘʩ-

ʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʥʘ ʦʙʩʣʝʜʦ-

ʚʘʥʥʳʭ ʦʪʚʘʣʘʭ, ʭʘʨʘʢʪʝʨʥʦ 103 ʚʠʜʘ ʚʳʩʰʠʭ ʩʦʩʫ-

ʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ (ʪʘʙʣʠʮʘ 1) ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 

80 ʨʦʜʘʤ 30 ʩʝʤʝʡʩʪʚ (ʪʘʙʣʠʮʘ 2). ɺ ʘʩʧʝʢʪʝ ʩʠʩʪʝ-

ʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʬʣʦʨʳ ʩʣʝ-

ʜʫʝʪ ʚʳʜʝʣʠʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʦʜʠʥ ʨʦʜ (ʈʦa) ʚʢʣʶʯʘʝʪ 

ʯʝʪʳʨʝ ʚʠʜʘ, ʜʚʘ ʨʦʜʘ ï ʧʦ ʪʨʠ ʚʠʜʘ, ʰʝʩʪʥʘʜʮʘʪʴ 

ʨʦʜʦʚ ï ʧʦ ʜʚʘ ʚʠʜʘ. ʏʫʪʴ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʩʝ-

ʤʝʡʩʪʚ ʚʢʣʶʯʘʝʪ ʧʦ ʦʜʥʦʤʫ ʨʦʜʫ ʠ ʦʜʥʦʤʫ ʚʠʜʫ. 

ʅʠʟʢʦʝ ʨʦʜʦʚʦʝ ʠ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ Ranunculaceae, Ulmaceae, Aceraceae ʠ Oleaceae. 

ʊʘʢʠʝ ʩʝʤʝʡʩʪʚʘ ʢʘʢ Polygonaceae, Euphorbiaceae ʠ 

Boraginaceae ʚʢʣʶʯʘʣʠ ʧʦ ʪʨʠ ʚʠʜʘ ʢʘʞʜʦʝ, ʘ Che-

nopodiaceae ʧʦ ʯʝʪʳʨʝ ʚʠʜʘ. ʊʘʢʠʝ ʩʝʤʝʡʩʪʚʘ ʢʘʢ 

Polygonaceae, Euphorbiaceae ʠ Boraginaceae ʚʢʣʶ-

ʯʘʣʠ ʧʦ ʪʨʠ ʚʠʜʘ ʢʘʞʜʦʝ, ʘ Chenopodiaceae ʧʦ ʯʝ-

ʪʳʨʝ ʚʠʜʘ. 

  



12 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #6(34), 2018  

 

ʊʘʙʣʠʮʘ 2  

ʉʪʝʧʝʥʴ ʨʦʜʦʚʦʛʦ ʠ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʚʳʷʚʣʝʥʥʳʭ ʩʝʤʝʡʩʪʚ 

ˉ 

ʧ/ʧ 
ʉʝʤʝʡʩʪʚʦ 

ʏʠʩʣʦ ʨʦʜʦʚ ʏʠʩʣʦ ʚʠʜʦʚ 

ʘʙʩ. % ʘʙʩ. % 

1 2 3 4 5 6 

1 Ranunculaceae 1 1,2 2 2 

2 Papaveraceae 1 1,2 1 1 

3 Fumariceae 1 1,2 1 1 

4 Ulmaceae 1 1,2 2 2 

5 Moraceae 1 1,2 1 1 

6 Fagaceae 1 1,2 1 1 

7 Betulaceae 1 1,2 1 1 

8 Caryophyllaceae 6 7,7 6 5,8 

9 Chnopodiceae 3 3,8 4 3,7 

10 Polygonaceae 2 2,6 3 2,8 

11 Brassicaceae 9 22,6 10 9,7 

12 Resedaceae 1 1,2 1 1 

13 Salicaceae 1 1,2 1 1 

14 Malvaceae 1 1,2 1 1 

15 Euphorbiaceae 1 1,2 3 2,8 

16 Grossulariaceae 1 1,2 1 1 

17 Rosaceae 11 13,9 14 13,4 

18 Fabaceae 5 6,4 6 5,8 

19 Aceraceae 1 1,2 2 2 

20 Cornaceae 1 1,2 1 1 

21 Celastraceae 1 1,2 1 1 

22 Rhamnaceae 1 1,2 1 1 

23 Oleaceae 2 2,6 2 2 

24 Rubiaceae 1 1,2 1 1 

25 Convolvulaceae 1 1,2 1 1 

26 Boraginaceae 3 3,8 3 2,8 

27 Scrophulariaceae 1 1,2 1 1 

28 Lamiaceae 1 1,2 1 1 

29 Asteraceae 9 22,6 15 14,6 

30 Poaceae 10 12,6 15 14,6 

 

ʊʘʙʣʠʮʘ 3 

ʇʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʙʠʦʤʦʨʬ 

ɾʠʟʥʝʥʥʘʷ ʬʦʨʤʘ ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ 

1 2 3 

ʆʩʥʦʚʥʘʷ ʙʠʦʤʦʨʬʘ 

ɼʝʨʝʚʴʷ (ɼʝʨ.) 16 15,5 

ʂʫʩʪʘʨʥʠʢʠ (ʂʫʩ.) 9 8,8 

ʊʨʘʚʷʥʠʩʪʳʝ: 

- ʤʥʦʛʦʣʝʪʥʠʢʠ (ʄʥ.) 

- ʜʚʫʣʝʪʥʠʢʠ (ɼʚ.) 

- ʦʜʥʦʣʝʪʥʠʢʠ (ʆʜ.) 

 

36 

17 

25 

 

34,9 

16,5 

24,3 

ʂʣʠʤʘʤʦʨʬʘ (ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ ʈʘʫʥʢʠʝʨʘ) 

ʊʝʨʦʬʠʪʳ (ʊ) 25 24,3 

ʌʘʥʝʨʦʬʠʪʳ (Ph) 25 24,3 

ʍʘʤʝʬʠʪʳ (Ch) 1 0,9 

ɻʝʤʠʢʨʠʧʪʦʬʠʪʳ (Hkr) 42 40,8 

ɻʝʦʬʠʪʳ (G) 10 9,7 

 

ʃʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʟʘʥʠ-

ʤʘʶʪ ʩʝʤʝʡʩʪʚʘ Asteraceae, Poaceae, Rosaceae ʠ 

Brassicaceae. ʉʧʝʮʠʬʠʢʫ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʬʣʦʨʳ 

ʧʦʜʯʸʨʢʠʚʘʶʪ Chenopodiaceae ʠ Brassicaceae, ʵʪʠ 

ʩʝʤʝʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʦʨʥʳʤʠ 

ʚʠʜʘʤʠ. ʇʨʠʩʫʪʩʪʚʠʝ ʩʦʨʥʳʭ ʚʠʜʦʚ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ 
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ʩʦʦʙʱʝʩʪʚʘʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʜʠʢʘʪʦʨ 

ʝʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ɺ ʥʘʰʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʭ ʥʘ ʜʦʣʶ ʨʫʜʝʨʘʥʪʦʚ ʧʨʠʭʦʜʠʪʩʷ ʧʦʯʪʠ 

ʧʦʣʦʚʠʥʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʠʟ 

ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʩʩʝʷʥʦ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ-

ʚʘʣʦʚ, ʨʝʜʢʦ ʦʙʨʘʟʫʶʪ ʦʜʥʦʚʠʜʦʚʳʝ ʛʨʫʧʧʠʨʦʚʢʠ, 

ʯʘʱʝ ʢʦʥʢʫʨʠʨʫʶʪ ʚ ʩʦʩʪʘʚʝ ʜʨʫʛʠʭ ʛʨʫʧʧ ʨʘʩʪʝ-

ʥʠʡ. ʇʦʵʪʦʤʫ ʩʪʝʧʝʥʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʣʠʦʨʘʪʠʚ-

ʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʘʢʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʥʝ-

ʚʳʩʦʢʘʷ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪ ʵʨʦʟʠʦʥ-

ʥʦʡ ʦʧʘʩʥʦʩʪʠ ʫ ʥʠʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,8 ï 

0,99. ʅʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʣʠʦ-

ʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʚ ʩʧʝʢʪʨʝ ʩʝʤʝʡʩʪʚ, ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʳ Poaceae, ʢʦʵʬʬʠʮʠʝʥʪ ʵʨʦʟʠʦʥʥʦʡ ʦʧʘʩ-

ʥʦʩʪʠ ʫ ʚʠʜʦʚ ʩʦʩʪʘʚʠʣ 0,23 ï 0,6. ʇʦ ʤʥʝʥʠʶ ɺ.ʄ. 

ʀʚʦʥʠʥʘ, ʜʨʝʚʦʩʪʦʡ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʙʠʦʪʝʭʩʠʩʪʝʤʳ ʚ ʣʝʩʥʳʭ ʤʝʣʠʦʨʘʮʠʷʭ, ʘ ʚʤʝʩʪʝ 

ʩ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠʛʨʘʶʪ ʦʩʥʦʚ-

ʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

[8]. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʨʦʜ-

ʥʳʭ ʦʪʚʘʣʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 16 ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʠ 9 

ʚʠʜʦʚ ʢʫʩʪʘʨʥʠʢʦʚ (ʪʘʙʣʠʮʘ 3). ʇʨʝʦʙʣʘʜʘʣʠ ʚ ʨʘʩ-

ʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʪʨʘʚʷʥʠʩʪʳʝ ʨʘʩʪʝʥʠʷ (75,7% ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʥʦʛʦʣʝʪʥʠʝ 

ʩʦʩʪʘʚʣʷʶʪ 34,9%.  

ʅʘ ʪʘʢʦʤ ʵʪʘʧʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʙʠʦʦʩʚʦʝʥʠʷ ʧʦ-

ʨʦʜʥʳʭ ʦʪʚʘʣʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʱʠʪʥʦʡ ʣʝʩʠʩʪʦ-

ʩʪʠ, ʢʘʢ ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪʥʦʰʝʥʠʝ ʧʣʦ-

ʱʘʜʠ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʪʝʨ-

ʨʠʪʦʨʠʠ [14], ʜʘʸʪ ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ ʣʝʩʠʩʪʦʩʪʴ ʥʘ 

ʧʦʨʦʜʥʦʤ ʦʪʚʘʣʝ ʰʘʭʪʳ çʑʫʨʦʚʢʘ-1è ʩ ʧʦʢʘʟʘʪʝ-

ʣʝʤ 31,3% - ʩʨʝʜʥʝʡ, ʘ ʣʝʩʠʩʪʦʩʪʴ ʥʘ ʦʪʚʘʣʘʭ ʰʘʭʪ 

ˉ 11 ʛ. ɼʦʥʝʮʢʘ ʠ çʆʩʪʨʦʚʩʢʘʷè, ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

13,1% ʠ 1,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʩʣʘʙʦʡ. 

ʊʘʙʣʠʮʘ 4 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʧʦ ʵʢʦʤʦʨʬʘʤ ʠ ʮʝʥʦʤʦʨʬʘʤ 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ 

1 2 3 

ʊʨʦʬʦʤʦʨʬʳ 

ʆʣʠʛʦʪʨʦʬʳ (OgTr) 3 2,9 

ʄʝʟʦʪʨʦʬʳ (MsTr) 59 57,3 

ʄʝʛʘʪʨʦʬʳ (MgTr) 19 18,5 

ʆʣʠʛʦʤʝʟʦʪʨʦʬʳ (OgMsTr) 8 7,7 

ʆʣʠʛʦʤʝʛʘʪʨʦʬʳ (OgMgTr) 12 11,7 

ʄʝʟʦʤʝʛʘʪʨʦʬʳ (MsMgTr) 2 1,9 

ɻʠʛʨʦʤʦʨʬʳ 

ʂʩʝʨʦʬʠʪʳ (Ks) 8 7,8 

ʄʝʟʦʬʠʪʳ (Ms) 22 21,3 

ʄʝʟʦʢʩʝʨʦʬʠʪʳ (MsKs) 28 27,2 

ʂʩʝʨʦʤʝʟʦʬʠʪʳ (KsMs) 45 43,7 

ɻʝʣʠʦʤʦʨʬʳ 

ɻʝʣʠʦʬʠʪʳ (He) 57 55,4 

ɻʝʣʠʦʩʮʠʦʬʠʪʳ (HeSc) 7 6,8 

ʉʮʠʦʛʝʣʠʦʬʠʪʳ (ScHe) 39 37,8 

ʎʝʥʦʤʦʨʬʳ 

ʉʪʝʧʘʥʪʳ (St) 22 21,4 

ʉʠʣʴʚʘʥʪʳ (Sil) 21 20,4 

ʇʨʦʪʘʥʪʳ (Pr) 6 5,9 

ʇʝʪʨʦʬʠʪʳ (Ptr) 2 1,8 

ɻʝʣʦʬʠʪʳ (Pal) 1 0,9 

ʇʩʘʤʤʦʬʠʪʳ (Ps) 1 0,9 

ʈʫʜʝʨʘʥʪʳ (Ru) 44 42,8 

ʂʫʣʴʪʫʨʘʥʪʳ (Cul) 6 5,9 

 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʚ ʩʧʝʢʪʨʝ ʢʣʠʤʘʤʦʨʬ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʣʠʜʠʨʫʶʱʠʤ ʧʦʣʦʞʝʥʠʝʤ ʛʝ-

ʤʠʢʨʠʧʪʦʬʠʪʦʚ (40,8%), ʠʭ ʢʦʵʬʬʠʮʠʝʥʪ ʵʨʦʟʠʦʥ-

ʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 0,23 ï 0,88, ʯʪʦ ʚ ʩʠʣʫ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʢ 

ʧʝʨʝʥʝʩʝʥʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʧʦʚʳʰʘʶʪ ʤʝʣʠʦʨʘʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ. 

ɸʥʘʣʠʟ ʮʝʥʦʤʦʨʬʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʣʠʜʠʨʫʶʱʝʝ 

ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʶʪ ʨʫʜʝʨʘʥʪʳ, ʥʘ ʠʭ ʜʦʣʶ ʧʨʠ-

ʭʦʜʠʪʩʷ 42,8% ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʪʘʙʣʠʮʘ 4). ɺʪʦ-

ʨʦʝ ʠ ʪʨʝʪʴʝ ʟʥʘʯʠʤʦʝ ʤʝʩʪʦ, ʟʘʥʠʤʘʶʪ ʩʪʝʧʘʥʪʳ 

21,4% ʠ ʩʠʣʴʚʘʥʪʳ 20,4% ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ ʚʠʜʦʚ. 

ʕʪʠ ʜʚʝ ʛʨʫʧʧʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʨʝʜʝʣʸʥʥʳʡ ʠʥʪʝ-

ʨʝʩ ʚ ʧʦʚʳʰʝʥʠʠ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʟʥʘ-

ʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʨʦʟʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʧʨʝ-

ʜʝʣʘʭ 0,23 ï 0,8. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʝʧʝʥʴʶ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʦʩʪʠ ʚʩʝ ʚʳʷʚʣʝʥʥʳʝ ʮʝʥʦʤʦʨʬʳ ʨʘʩʧʦʣʘ-

ʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʨʫʜʝʨʘʥʪʳ ï cʪʝʧʘʥʪʳ 

ï ʩʠʣʴʚʘʥʪʳ ï ʧʨʦʪʘʥʪʳ - ʢʫʣʴʪʫʨʘʥʪʳ ï ʧʝʪʨʦʬʠʪʳ 

ï ʛʝʣʦʬʠʪʳ ï ʧʩʘʤʤʦʬʠʪʳ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʦʨʦʜʥʳʭ 

ʦʪʚʘʣʘʭ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝ-

ʩʢʠʭ, ʵʜʘʬʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʵʢʦ-

ʪʦʧʘ. ʆʥʠ ʚʣʠʷʶʪ ʥʘ ʨʘʩʩʝʣʝʥʠʝ ʚʠʜʦʚ ʧʦ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴ-

ʥʳʭ ʤʠʢʨʦʛʨʫʧʧ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʟʘʥʷʪʦʩʪʴ ʧʣʦʱʘʜʠ ʨʘʩʪʝʥʠʷʤʠ, ʫʤʝʥʴʰʘʷ ʦʪʢʨʳ-

ʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʪʚʘʣʦʚ. ʅʘʣʠʯʠʝ ʢʦʪʦʨʳʭ ʦʙʫ-

ʩʣʘʚʣʠʚʘʝʪ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʬʣʦʨʝ 
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ʛʝʣʠʦʬʠʪʦʚ (55,4% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ). ʆʜʥʘʢʦ 

ʥʘʣʠʯʠʝ ʩʦʤʢʥʫʪʳʭ ʤʥʦʛʦʚʠʜʦʚʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʸʚ ʚ ʪʨʘ-

ʚʷʥʦʤ ʷʨʫʩʝ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʝ-

ʚʝʩʥʦʛʦ ʠ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʦʚ, ʦʙʲʷʩʥʷʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʩʮʠʦʛʝ-

ʣʠʦʬʠʪʦʚ (37,8% ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ ʚʠʜʦʚ), ʯʪʦ 

ʧʦʚʳʰʘʝʪ ʠʭ ʬʠʪʦʤʝʣʠʦʨʘʪʠʚʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ɺʳʜʝʣʝʥʠʝ ʚ ʩʧʝʢʪʨʝ ʛʠʛʨʦʤʦʨʬ ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʝʡ ʢʩʝʨʦʬʠʪʦʚ, ʤʝʟʦʬʠʪʦʚ, ʤʝʟʦʢʩʝʨʦʬʠʪʦʚ ʠ ʢʩʝ-

ʨʦʤʝʟʦʬʠʪʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝ ʫʩʪʦʡʯʠʚʳʝ ʫʩʣʦʚʠʷ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʣʠʰʴ 

ʪʨʠʥʘʜʮʘʪʘʷ ʯʘʩʪʴ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʢʩʝʨʦʬʠʪʘʤʠ, ʘ 

ʢʩʝʨʦʤʝʟʦʬʠʪʦʚ (43,7%) ʙʦʣʴʰʝ ʯʝʤ ʤʝʟʦʢʩʝʨʦʬʠ-

ʪʦʚ (27,2%), ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʤʝʟʦʬʠʪʠʟʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦ-

ʢʨʦʚʘ. ɺʳʷʚʣʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʟʦ-

ʬʠʪʥʳʭ ʚʠʜʦʚ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʦʪʚʘʣʦʚ 

ʩ ʰʠʨʦʢʦʡ ʵʢʦʣʦʛʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʘʤʧʣʠʪʫʜʦʡ 

(ʤʝʟʦʬʠʪʳ, ʤʝʟʦʢʩʝʨʦʬʠʪʳ, ʢʩʝʨʦʤʝʟʦʬʠʪʳ), ʥʘ 

ʬʦʥʝ ʪʨʦʬʥʦʩʪʠ (ʘ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʦʪʥʦʩʠʪʩʷ ʢ 

ʨʷʜʫ ʤʝʟʦʪʨʦʬʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 57,3%) ʠ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʘʟʣʠʯʥʳʭ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ (ʬʘ-

ʥʝʨʦʬʠʪʳ, ʭʘʤʝʬʠʪʳ, ʛʝʤʠʢʨʠʧʪʦʬʠʪʳ, ʛʝʦʬʠʪʳ), 

ʧʦʟʚʦʣʷʝʪ ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʬʠ-

ʪʦʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ ʦʙʲʝʢʪʦʚ. ɼʦʣʷ ʤʝ-

ʛʘʪʨʦʬʦʚ ʩʦʩʪʘʚʣʷʝʪ 18,5% ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʦʜ-

ʥʘʢʦ ʩʨʝʜʠ ʥʠʭ ʝʩʪʴ ʪʠʧʠʯʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʣʝʩʦʚ 

ï Fraxinus excelsior, Malus sylvestris ï ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʩʦʟʜʘʥʠʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʦʪʚʘʣʘ ʧʦʯʚʝʥʥʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ ʩʠʣʴʚʘʪʠʟʘʮʠʠ.  

ʀʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʦ-

ʝʥʠʷ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ, ʤʦʞʥʦ ʚʠʜʝʪʴ ʢʘʢ ʩʣʦʞʥʦ 

ʩʦʯʝʪʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʰʣʦʝ 

ʵʜʘʪʦʧʘ, ʨʝʣʴʝʬ, ʢʣʠʤʘʪ, ʤʠʢʨʦʢʣʠʤʘʪ, ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʴ ʥʘʜʝʣʝʥʥʘʷ ʬʠʪʦʤʝʣʠʦʨʘʪʠʚʥʳʤʠ ʬʫʥʢʮʠ-

ʷʤʠ ʚ ʧʨʦʮʝʩʩʝ ʥʝʧʨʝʨʳʚʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʚʳʞʠ-

ʚʘʥʠʝ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʝ. ʇʨʠʯʸʤ, ʯʝʤ 

ʙʦʣʴʰʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʚʠʜʳ ʢ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʨʘʩ-

ʪʠʪʝʣʴʥʦʤ ʩʦʦʙʱʝʩʪʚʝ, ʪʝʤ ʨʘʟʣʠʯʥʝʡ ʠʭ ʬʠʪʦʤʝ-

ʣʠʦʨʘʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʪʝʤ ʙʦʣʴʰʝ (ʩʦʛʣʘʩʥʦ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʵʨʦʟʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ) ʠʭ ʤʝʣʠʦʨʘʪʠʚ-

ʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠ ʪʝʤ ʚʳʰʝ ʩʪʝʧʝʥʴ 

ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦ-

ʢʨʦʚʘ. ʅʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠ-

ʷʤʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʨʦʜʳ ʦʪ ʵʨʦʟʠʠ, ʥʘʤʠ ʫʩʪʘʥʦʚ-

ʣʝʥʦ ʧʷʪʴ ʩʪʝʧʝʥʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ. 

1. ʆʪʢʨʳʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʨʦʜʳ. (ʇʦʷʚʣʝʥʠʝ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʤʠʢʦʘʣʴʛʦʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʠʟʤʝʥʝʥʠʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʠʦʥʥʦʛʦ ʫʨʦʚʥʷ ʩʪʨʫʢʪʫʨ-

ʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʨʦʜʳ [16]. ʂʕʆ =1). 

2. ʉʦʦʙʱʝʩʪʚʘ ʨʫʜʝʨʘʣʴʥʳʭ ʦʜʥʦ-, ʜʚʫʣʝʪʥʠʭ 

ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. (ʇʦʩʪʫʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩ ʢʦʨʥʝʚʳʤʠ ʦʩʪʘʪʢʘʤʠ ʠ ʞʠʟ-

ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʩʪʝʥʠʡ 

ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʩʝʷʥʥʦʝ, ʧʦʷʚʣʝʥʠʝ ʤʠʢʨʦʛʨʫʧʧ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ. ʉʫʱʝʩʪʚʝʥʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʨʘʩʪʝʥʠʷʤʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʂʕʆ = 

0,8 ï 0,99. ʇʨʝʦʙʣʘʜʘʥʠʝ ʛʝʣʠʦʬʠʪʦʚ, ʢʩʝʨʦʬʠʪʦʚ ʠ 

ʤʝʟʦʪʨʦʬʦʚ). 

3. ɻʨʫʧʧʦʚʦ-ʟʘʨʦʩʣʝʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʦʜʥʦ-, 

ʜʚʫʣʝʪʥʠʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. 

(ʇʦʩʪʫʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ ʩ ʢʦʨʥʝʚʳʤʠ ʦʩʪʘʪʢʘʤʠ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʘʩʪʝʥʠʡ. ʇʦʷʚʣʷʶʪʩʷ ʩʪʝʙʣʝʚʳʝ ʦʩʪʘʪʢʠ ʠ ʬʦʨʤʠ-

ʨʫʶʪʩʷ ʧʣʦʱʘʜʠ ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʟʘʥʷʪʳʝ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʴʶ. ɺʦʟʥʠʢʘʶʪ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʢʦʤ-

ʧʦʥʝʥʪʘʤʠ. ʂʕʆ = 0,6 ï 0,8. ʇʨʝʦʙʣʘʜʘʥʠʝ ʛʝʣʠʦ-

ʬʠʪʦʚ, ʢʩʝʨʦʤʝʟʦʬʠʪʦʚ, ʤʝʟʦʪʨʦʬʦʚ. ʇʦʷʚʣʝʥʠʝ 

ʦʣʠʛʦʤʝʛʘʪʨʦʬʦʚ). 

4. ɻʨʫʧʧʦʚʦ-ʟʘʨʦʩʣʝʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩ ʧʨʝʠʤʫ-

ʱʝʩʪʚʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚʷʥʠʩʪʳʭ ʚʠʜʦʚ ʠ ʚʢʣʶ-

ʯʝʥʠʝ ʦʜʠʥʦʢʠʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʠʣʠ ʢʫʩʪʘʨʥʠʢʦʚ. 

(ʇʦʩʪʫʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ ʩ ʢʦʨʥʝʚʳʤʠ ʦʩʪʘʪʢʘʤʠ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʘʩʪʝʥʠʡ. ʅʘʢʦʧʣʝʥʠʝ ʧʨʦʰʣʦʛʦʜʥʠʭ ʨʘʩʪʠʪʝʣʴ-

ʥʳʭ ʦʩʪʘʪʢʦʚ. ʇʦʷʚʣʷʶʪʩʷ ʧʣʦʱʘʜʠ ʩʧʦʩʦʙʥʳʝ ʟʘ-

ʱʠʱʘʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʧʦʨʦʜʳ ʦʪ ʧʨʷʤʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʞʜʝʚʳʭ ʢʘʧʝʣʴ. ɺʟʘʠʤʦʨʘʩʧʦʣʦʞʝ-

ʥʠʝ ʨʘʩʪʝʥʠʡ ʧʨʠʥʠʤʘʝʪ ʩʤʝʰʘʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʂʕʆ = 0,4 ï 0,6. ʇʨʝʦʙʣʘʜʘʥʠʝ ʛʝʣʠʦʬʠʪʦʚ, ʤʝʟʦ-

ʪʨʦʬʦʚ, ʤʝʟʦʢʩʝʨʦʬʠʪʦʚ ʠ ʤʝʟʦʬʠʪʦʚ. ʇʦʷʚʣʝʥʠʝ 

ʩʮʠʦʛʝʣʠʦʬʠʪʦʚ ʠ ʤʝʛʘʪʨʦʬʦʚ). 

5. ʉʦʦʙʱʝʩʪʚʘ ʜʨʝʚʝʩʥʦʡ ʠ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ. (ʇʦʩʪʫʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩ ʢʦʨʥʝʚʳʤʠ ʦʩʪʘʪʢʘʤʠ ʠ ʞʠʟʥʝ-

ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʅʘʢʦʧʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʦʚ ʠ ʦʧʘʜʘ ʣʠʩʪʴʝʚ ʜʝʨʝʚʴʝʚ. ɿʘʱʠʪʘ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʧʦʨʦʜʳ ʦʪ ʜʦʞʜʝʚʳʭ ʢʘʧʝʣʴ. ʅʘʢʦʧʣʝʥʠʝ 

ʚʣʘʛʠ ʦʧʘʜʦʤ ʣʠʩʪʴʝʚ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʚʠʜʦʚ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʟʤʦʞʥʦʤʫ ʤʠʥʠ-

ʤʫʤʫ ʢʦʥʢʫʨʝʥʮʠʡ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʦʙʱʝ-

ʩʪʚʘ. ʂʕʆ = 0,2 ï 0,4. ʇʨʝʦʙʣʘʜʘʥʠʝ ʩʮʠʦʛʝʣʠʦʬʠ-

ʪʦʚ, ʤʝʟʦʬʠʪʦʚ ʠ ʤʝʟʦʢʩʝʨʦʬʠʪʦʚ, ʤʝʟʦʪʨʦʬʦʚ ʠ 

ʤʝʛʘʪʨʦʬʦʚ). 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ.  ʈʝʟʫʣʴʪʘʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ. ɺ ʩʦʩʪʘʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦ-

ʦʙʱʝʩʪʚ ʚʭʦʜʠʪ 103 ʚʠʜʘ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩ-

ʪʝʥʠʡ ʠʟ 80 ʨʦʜʦʚ 30 ʩʝʤʝʡʩʪʚ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦ-

ʢʨʦʚ ʦʙʨʘʟʦʚʘʥ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘ ʩʯʸʪ ʪʨʘʚʷʥʠ-

ʩʪʳʭ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ, ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʛʝʤʠʢʨʠʧʪʦʬʠʪʳ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʷʚʣʷʝʪʩʷ ʨʫʜʝʨʘʣʠʟʘʮʠʷ, ʯʪʦ ʧʦʥʠʞʘʝʪ ʝʛʦ ʩʪʝʧʝʥʴ 

ʬʠʪʦʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ɺ ʩʧʝʢʪʨʝ ʵʢʦʤʦʨʬ ʣʠʜʠʨʫʶʪ ʤʝʟʦʪʨʦʬʳ, ʛʝ-

ʤʦʬʠʪʳ, ʢʩʝʨʦʤʝʟʦʬʠʪʳ ʠ ʤʝʟʦʢʩʝʨʦʬʠʪʳ (57,3%, 

55,4%, 43,7%, 27,2% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ). 

ʆʩʦʙʝʥʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʧʦʨʦʜʥʳʭ ʦʪ-

ʚʘʣʦʚ ʟʘʚʠʩʠʪ ʦʪ ʨʝʣʴʝʬʘ, ʤʠʢʨʦʢʣʠʤʘʪʘ, ʤʝʩʪʦʨʘʩ-

ʧʦʣʦʞʝʥʠʷ ʠ ʧʝʨʠʦʜʘ ʭʨʘʥʝʥʠʷ ʧʦʨʦʜʳ, ʩʪʝʧʝʥʠ 

ʵʨʦʟʠʠ, ʭʘʨʘʢʪʝʨʘ ʩʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙ-

ʱʝʩʪʚ, ʮʝʥʦʪʠʯʝʩʢʠʭ, ʙʠʦʵʢʦʤʦʨʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ ʠ ʩʧʦʩʦʙʘ ʠʭ ʨʘʟʤʥʦʞʝʥʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʸʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʨʦʟʠ-

ʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚʠʜʦʚ, ʫʩʪʘʥʦʚ-

ʣʝʥʦ ʧʷʪʴ ʩʪʝʧʝʥʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ. 
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Summary: In patients with inflammatory lesions of uterine applications, the condition of vaginal dysbiosis 

and a decrease in the number of lactobacilli is reliably prevailing. In the structure of dysbiosis in women of the 

clinical group, the study is much dominated by mixed and anaerobic forms, the most frequent in the aerobic-

anaerobic associations are Gardnerella vaginalis and E.coli. The dependence of the frequency of exacerbations of 

salpingophoritis on the microbial landscape of the vagina is established. 

Key words: microflora, dysbiosis, salpingoforitis. 

ɸʥʦʪʘʮʽʷ: ʋ ʧʘʮʽʻʥʪʦʢ ʽʟ ʟʘʧʘʣʴʥʠʤ ʫʨʘʞʝʥʥʷʤ ʜʦʜʘʪʢʽʚ ʤʘʪʢʠ ʜʦʩʪʦʚʽʨʥʦ ʧʝʨʝʚʘʞʘʻ ʩʪʘʥ ʚʘʛʽʥʘʣʴ-

ʥʦʛʦ ʜʠʩʙʽʦʟʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʘʢʪʦʙʘʢʪʝʨʽʡ. ʋ ʩʪʨʫʢʪʫʨʽ ʜʠʩʙʽʦʟʽʚ ʫ ʞʽʥʦʢ ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʟʥʘʯʥʦ ʧʝʨʝʚʘʞʘʶʪʴ ʟʤʽʰʘʥʠʡ ʪʘ ʘʥʘʝʨʦʙʥʠʡ ʬʦʨʤʠ, ʥʘʡʙʽʣʴʰ ʯʘʩʪʽʰʠʤʠ ʫ ʩʢʣʘʜʽ ʘʝʨʦʙʥʦ-ʘʥʘʝ-

ʨʦʙʥʠʭ ʘʩʦʮʽʘʮʽʡ ʟʫʩʪʨʽʯʘʶʪʴʩʷ Gardnerella vaginalis ʪʘ E.coli. ɺʩʪʘʥʦʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʪʦʪʠ ʟʘʛʦʩʪʨʝʥʴ 

ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʫ ʩʪʘʥʫ ʤʽʢʨʦʙʥʦʛʦ ʧʝʡʟʘʞʫ ʧʽʭʚʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʽʢʨʦʬʣʦʨʘ, ʜʠʩʙʽʦʟ, ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪ.  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʚʠʥʠʢʥʝʥʥʽ ʟʘʧʘʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦʜʘʪʢʽʚ ʤʘʪʢʠ ʦʩʥʦʚʥʘ ʨʦʣʴ ʥʘʣʝ-

ʞʠʪʴ ʧʘʪʦʛʝʥʥʠʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤ, ʩʪʫʧʽʥʴ ʚʽʨʫ-

ʣʝʥʪʥʦʩʪʽ ʷʢʠʭ ʩʣʫʞʠʪʴ ʦʜʥʠʤ ʟ ʚʠʨʽʰʘʣʴʥʠʭ ʬʘʢ-

ʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʰʠʨʝʥʽʩʪʴ ʧʨʦʮʝʩʫ. 

ʇʨʠʯʠʥʦʶ ʽʥʬʝʢʮʽʡʥʦ-ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢ 

ʧʨʘʚʠʣʦ, ʤʦʞʝ ʙʫʪʠ ʜʠʩʙʽʦʟ ʚ ʤʽʢʨʦʙʥʦʤʫ ʧʝʡʟʘʞʽ ʟ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʧʘʪʦʛʝʥʥʦʾ ʬʣʦʨʠ. [5]. ɺʘʞʣʠʚʠʤ 

ʝʪʽʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ, ʙʝʟ 

ʩʫʤʥʽʚʫ, ʻ ʤʽʢʨʦʙʥʘ ʽʥʚʘʟʽʷ. ʅʘʡʯʘʩʪʽʰʝ ʮʝ ʤʽʢʨʦʦʨ-

ʛʘʥʽʟʤʠ: ʢʠʰʢʦʚʘ ʧʘʣʠʯʢʘ, ʚʫʣʴʛʘʨʥʠʡ ʧʨʦʪʝʡ, 

ʩʪʘʬʽʣʦʢʦʢʠ, ʩʪʨʝʧʪʦʢʦʢʠ. ʏʠʤʘʣʫ ʨʦʣʴ ʥʘʙʫʚʘʶʪʴ 

ʪʘʢʽ ʟʙʫʜʥʠʢʠ, ʷʢ ʝʥʪʝʨʦʢʦʢʠ, ʙʘʢʪʝʨʦʾʜʠ, ʟʙʫʜʥʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʩʪʘʪʝʚʠʤ ʰʣʷʭʦʤ 

(ʭʣʘʤʽʜʽʾ, ʤʽʢʦʧʣʘʟʤʠ, ʫʨʝʘʧʣʘʟʤʠ, ʪʨʠʭʦʤʦʥʘʜʠ, 

ʛʘʨʜʥʝʨʝʣʠ, ʚʽʨʫʩʠ) ʽ ʽʥ. [3]. ʇʨʠ ʮʴʦʤʫ ʚʠʷʚʣʝʥʥʷ 

ʢʦʤʙʽʥʘʮʽʾ ʜʝʢʽʣʴʢʦʭ ʘʥʘʝʨʦʙʥʠʭ ʘʙʦ ʘʝʨʦʙʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʢʦʨʝʣʶʻ ʟʽ ʟʥʘʯʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ 

ʨʠʟʠʢʫ ɿɿʆʄʊ, ʦʩʦʙʣʠʚʦ ʫʩʢʣʘʜʥʝʥʠʭ [11].  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ. 

ʊʘʢ ʫ ʭʚʦʨʠʭ ʽʟ ʟʘʛʦʩʪʨʝʥʥʷʤ ʭʨʦʥʽʯʥʠʭ ɿɿʆʄʊ 

ʀ.ʅ. ɻʦʨʥʦʩʪʘʝʚʦʡ ʽʟ ʩʧʽʚʘʚʪ. [2] ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʟʤʽʰʘʥʠʡ ʧʘʨʘʟʠʪʦʮʝʥʦʟ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʥʘ-

ʷʚʥʽʩʪʶ ʭʣʘʤʽʜʽʡ, ʘʢʪʠʚʥʠʤ ʘʥʘʝʨʦʙʥʠʤ ʢʦʤʧʦʥʝʥ-

ʪʦʤ (Trichomonas vaginalis, Mycoplasma hominis, 

Ureaplasma urealyticum, ʘʥʘʝʨʦʙʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ, 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟ ɹɺ) ʪʘ ʛʨʠʙʢʦʚʠʤʠ ʘʩʦʮʽʘʥʪʘʤʠ. ɿ 

ʮʠʤ ʟʙʽʛʘʶʪʴʩʷ ʚʠʩʥʦʚʢʠ ɽ.ɺ. ʐʠʙʘʻʚʘ [7]. 

ʅ.ʄ.ʇʦʜʦʥʽʥʘ ʽʟ ʩʧʽʚʘʚʪ. [6] ʷʢʽ ʩʪʚʝʨʜʞʫʚʘʣʠ ʥʘ 

ʧʽʜʩʪʘʚʽ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʥʘʡʙʽʣʴʰ ʯʘʩʪʠʤʠ 

ʟʙʫʜʥʠʢʘʤʠ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʽʚ ʙʫʣʠ ʫʤʦʚʥʦ-ʧʘʪʦ-

ʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ 
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ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦ-

ʨʶʚʘʥʴ ʦʨʛʘʥʽʚ ʤʘʣʦʛʦ ʪʘʟʘ ɸ.ʄ.ɹʦʛʜʘʥʦʚʦʡ ʽʟ 

ʩʧʽʚʘʚʪ. [1] ʤʽʢʩʪʽʥʬʝʢʮʽʷ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʫ 27 ʚʠʧʘʜ-

ʢʘʭ (75%), Chlamydia ʪʨʘʭʦʤʘʪʠʩ ʚʠʜʽʣʝʥʘ ʫ 10 

ʞʽʥʦʢ (37%), Mycoplasma hominis - 16 (59,3%), 

Mycoplasma genitalium - 3 (11,1%), Ureaplasma 

parvum - 25 (92,6%), Ureaplasma urealyticum - 7 

(25,9%), Gardnerella vaginalis - 23 (85,2%). ɸʚʪʦʨʠ 

ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʝʪʽʦʣʦʛʽʷ ʛʦʩʪʨʦʛʦ 

ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʫ ʚʢʣʶʯʘʣʘ ʛʨʘʤ-ʧʦʟʠʪʠʚʥʽ, ʛʨʘʤ-

ʥʝʛʘʪʠʚʥʽ ʪʘ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ. 

ɸʥʘʣʦʛʽʯʥʽ ʜʘʥʽ ʥʘʚʦʜʠʣʠ ʡ ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ [4, 5, 8, 

9, 10,], ʧʽʜʢʨʝʩʣʶʶʯʠ, ʱʦ ʧʨʠ ʚʠʚʯʝʥʥʽ ʙʘʢ-

ʪʝʨʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʤʽʩʪʫ ʧʽʭʚʠ ʧʨʘʢʪʠʯʥʦ ʫ 

ʚʩʽʭ ʞʽʥʦʢ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʦʟʥʘʢʠ ʜʠʩʙʘʢʪʝʨʽʦʟʫ [12].  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ɺʠʟʥʘʯʠʪʠ ʢʣʽʥʽʯʥʫ ʟʘʣʝ-

ʞʥʽʩʪʴ ʤʽʢʨʦʙʥʦʛʦ ʧʝʡʟʘʞʫ ʧʽʭʚʠ ʪʘ ʯʘʩʪʦʪʠ ʚʠʥʠ-

ʢʥʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʠʜʘʪʢʽʚ ʤʘʪʢʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺ ʦʩʥʦʚʫ ʧʨʦʩʧʝʢʪʠʚ-

ʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʣʘʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝ-

ʞʝʥʥʷ ʪʘ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʚʽʢʫ ʟʘʧʘʣʴʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʜʦʜʘʪʢʽʚ ʤʘʪʢʠ. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʣʽʢʫʚʘʥʥʷ 202 ʞʽʥʦʢ 

ʥʘ ʙʘʟʽ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʚʽʜʜʽʣʝʥʴ ɺʽʥʥʠʮʴʢʦʛʦ ʤʽʩʴ-

ʢʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʧʦʣʦʛʦʚʦʛʦ ʙʫʜʠʥʢʫ ˉ2 ʪʘ ʎʝʥʪʨʫ 

ʤʘʪʝʨʽ ʽ ʜʠʪʠʥʠ ʤ. ɺʽʥʥʠʮʽ ʧʨʦʪʷʛʦʤ 2012-2015 ʨʦ-

ʢʽʚ. ʂʣʽʥʽʯʥʽ ʛʨʫʧʠ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʚʝ-

ʨʠʬʽʢʘʮʽʾ ʦʩʥʦʚʥʦʛʦ ʜʽʘʛʥʦʟʫ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʨʘ-

ʥʦʾ ʩʭʝʤʠ ʧʦʜʘʣʴʰʦʛʦ ʣʽʢʫʚʘʥʥʷ. ɺʝʨʠʬʽʢʘʮʽʶ ʧʨʦ-

ʚʦʜʠʣʠ ʟʘ ʦʙôʻʢʪʠʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʪʘ 

ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʟʛʽʜʥʦ ʅʘʢʘʟʫ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 582 ʚʽʜ 15.12.2003). 

ʆʩʥʦʚʥʫ ʛʨʫʧʫ ʩʢʣʘʣʠ 152 ʧʘʮʽʻʥʪʢʠ ʽʟ ʩʘʣʴʧʽʥʛʦʦ-

ʬʦʨʠʪʦʤ (N70 ʟʘ ʄʂʍ-10). ɼʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʙʫʣʠ ʟʘʨʘʭʦʚʘʥʽ 50 ʟʜʦʨʦʚʠʭ ʞʽʥʦʢ, ʷʢʽ ʟʚʝʨʥʫʣʠʩʴ 

ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʦʛʣʷʜʫ ʪʘ ʧʽʜʙʦʨʫ ʟʘʩʦʙʽʚ ʢʦ-

ʥʪʨʘʮʝʧʮʽʾ.  

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʩʪʘʥʫ ʙʽʦʮʝʥʦʟʫ 

ʛʝʥʽʪʘʣʴʥʦʛʦ ʪʨʘʢʪʫ, ʷʢʠʡ ʧʦʣʷʛʘʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʨʽʟʥʠʭ ʡʦʛʦ ʚʘʨʽʘʥʪʽʚ: ʚʽʜ ʩʪʘʥʫ ʥʦʨʤʦ-

ʮʝʥʦʟʫ ʜʦ ʩʪʘʥʫ ʚʠʨʘʟʥʦʛʦ ʜʠʩʙʽʦʟʫ. ɿʘʚʜʘʥʥʷʤ 

ʮʴʦʛʦ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʠʪʠ ʥʘʷʚʥʽʩʪʴ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʩʪʫʧʝʥʷ ʡʦʛʦ ʘʢ-

ʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʦʙʩʽʤʝʥʽʥʥʷ ʤʘ-

ʪʝʨʽʘʣʫ ʪʘ ʟ ʦʛʣʷʜʫ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʠ-

ʟʥʘʯʠʪʠ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʣʘʢʪʦ-

ʙʘʮʠʣʠ, ʦʙʣʽʛʘʪʥʦ-ʘʥʘʝʨʦʙʥʠʭ ʘʙʦ ʽʥʰʠʭ ʚʠʜʽʚ 

ʛʨʘʤ-ʧʦʟʠʪʠʚʥʦʾ ʪʘ ʛʨʘʤ-ʥʝʛʘʪʠʚʥʦʾ ʤʽʢʨʦʬʣʦʨʠ. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʧʽʭʚʠ ʤʠ ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ʇʃʈ ʟ ʜʝʪʝʢʮʽʻʶ ʨʝʟʫʣʴʪʘʪʽʚ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʛʦ ʤʝ-

ʪʦʜʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: ʢʦʥʪʨʦʣʴ 

ʚʟʷʪʪʷ ʤʘʪʝʨʽʘʣʫ; ʟʘʛʘʣʴʥʘ ʙʘʢʪʝʨʽʘʣʴʥʘ ʤʘʩʘ; ʢʽʣʴ-

ʢʽʩʪʴ ʥʦʨʤʦʙʽʦʪʠ (Lactobacterium spp,); ʢʽʣʴʢʽʩʪʴ 

ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʾ ʙʽʦʪʠ - ʬʘʢʫʣʴʪʘʪʠʚʥʽ ʘʝʨʦʙʠ 

(Enterobacteraceae, Streptococcus spp ʽ 

Staphylococcus spp), ʘʥʘʝʨʦʙʠ (Gardnerella vaginalis 

/ Prevotella bivia /Porphyromonas spp; Atopobium 

vaginae; Eubacterium spp; Sneathia spp / Leptotrihia 

spp / Fusobacterium spp; Megasphera spp / Veilonella 

spp / Dialister spp; Lachnobacterium spp / Clostridium 

spp; Mobiluncusspp / Corynebacterium spp; 

Peptostreptococcus spp); Mycoplasma hominis, 

Ureaplasma urealiticum; Candida albicans [2]. 

ɹʝʟʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʾ ʙʽʦʪʘ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

Trichomonas vaginalis, Neisseria gonorrhoeae, 

Chlamydia trachomatis, Herpes simplex virus 1 ʪʘ 2, 

Cytomegalovirus.  

ʂʣʽʥʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʧʽʭʚʠ ʦʪʨʠʤʫʚʘʣʠ ʽʟ ʟʘʜ-

ʥʴʦʛʦ ʘʙʦ ʙʽʯʥʠʭ ʟʚʦʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʛʽʥʘʣʴʥʦʛʦ 

ʟʦʥʜʘ ʰʣʷʭʦʤ ʩʢʨʝʙʢʘ ʟ ʧʦʚʝʨʭʥʽ ʝʧʽʪʝʣʽʶ. 

ʃʘʙʦʨʘʪʦʨʥʠʡ ʚʠʩʥʦʚʦʢ ʧʦʯʠʥʘʣʠ ʟ ʘʥʘʣʽʟʫ ʧʦ-

ʢʘʟʥʠʢʘ ʂɺʄ (ʢʦʥʪʨʦʣʶ ʚʟʷʪʪʷ ʤʘʪʝʨʽʘʣʫ). ʎʝʡ ʧʦ-

ʢʘʟʥʠʢ ʚʽʜʦʙʨʘʞʘʚ ʢʽʣʴʢʽʩʪʴ ɼʅʂ ʢʣʽʪʠʥ ʣʶʜʠʥʠ, 

ʱʦ ʧʦʪʨʘʧʠʣʠ ʚ ʧʨʦʙʽʨʢʫ ʟ ʙʽʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʘʜʝʢʚʘʪʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʚʝʣʠʯʠʥʘ ʂɺʄ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʽʣʴʰʝ 104 

ɻɽ / ʟʨʘʟʦʢ, ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʦ ʧʝʨʝʭʦʜʠʪʠ 

ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 

ʅʘʩʪʫʧʥʠʡ ʧʦʢʘʟʥʠʢ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ - 

ɿɹʄ (ʟʘʛʘʣʴʥʘ ʙʘʢʪʝʨʽʘʣʴʥʘ ʤʘʩʘ ʷʢ ʧʦʢʘʟʥʠʢ ʟʘ-

ʛʘʣʴʥʦʾ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʦʙʩʽʤʝʥʽʥʥʷ ʙʽʦʪʦʧʫ). ɺʝʣʠ-

ʯʠʥʘ ɿɹʄ ʧʦʚʠʥʥʘ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 106 ʜʦ 

109 ɻɽ / ʟʨʘʟʦʢ. ʗʢʱʦ ɿɹʄ ʤʝʥʰʝ 106 ɻɽ / ʟʨʘʟʦʢ, 

ʪʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʦʞʫʪʴ 

ʚʠʟʥʘʯʘʪʠʩʷ ʟ ʚʝʣʠʢʦʶ ʧʦʭʠʙʢʦʶ. ɼʘʣʽ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʦʮʽʥʢʘ ʩʪʘʥʫ ʥʦʨʤʦʬʣʦʨʠ: ʢʽʣʴʢʦʩʪʽ 

Lactobacillus spp. ʚʽʜʥʦʩʥʦ ɿɹʄ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʦʟʨʽʟʥʷʣʠ: 

1. Lactobacillus spp. ʙʽʣʴʰʝ 80% - ʩʪʘʥ ʥʦʨʤʦ-

ʮʝʥʦʟ (ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʧʽʭʚʠ) ʭʘʨʘʢ-

ʪʝʨʠʟʫʻʪʴʩʷ ʜʦʤʽʥʫʚʘʥʥʷʤ ʥʦʨʤʦʬʣʦʨʠ. 

2. Lactobacillus spp. ʚʽʜ 20% ʜʦ 80% - ʧʦʤʽʨʥʠʡ 

ʜʠʩʙʽʦʟ ʧʽʭʚʠ. 

3. Lactobacillus spp. ʤʝʥʰʝ 20% - ʚʠʨʘʞʝʥʠʡ 

ʜʠʩʙʽʦʟ ʧʽʭʚʠ. 

ʋ ʨʘʟʽ, ʷʢʱʦ Lactobacillus spp. ʩʢʣʘʜʘʣʠ ʙʽʣʴʰʝ 

80% ɿɹʄ (ʩʪʘʥ ʥʦʨʤʦʮʝʥʦʟʘ), ʨʝʢʦʤʝʥʜʫʚʘʣʦʩʷ 

ʦʮʽʥʠʪʠ ʥʘʷʚʥʽʩʪʴ ʽ ʢʽʣʴʢʽʩʪʴ ʛʝʥʽʪʘʣʴʥʠʭ ʤʽʢʦ-

ʧʣʘʟʤ,ʫʨʝʘʧʣʘʟʤ ʪʘ ʜʨʽʞʜʞʦʧʦʜʽʙʥʠʭ ʛʨʠʙʽʚ: 

Å ʷʢʱʦ ʮʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʫ ʚʠʜʽʣʝʥʥʷʭ ʧʽʭʚʠ 

ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʘʙʦ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʝʥʰʝ 104 ɻɽ / 

ʟʨʘʟʦʢ, ʪʦ ʜʘʥʠʡ ʩʪʘʥ ʧʽʭʚʠ ʤʦʞʥʘʨʦʟʮʽʥʶʚʘʪʠ ʷʢ 

ʘʙʩʦʣʶʪʥʠʡ ʥʦʨʤʦʮʝʥʦʟ. 

Å ʷʢʱʦ ʫ ʚʠʜʽʣʝʥʥʷʭ ʟ ʧʽʭʚʠ ʙʫʣʠ ʧʨʠʩʫʪʥʽ 

ʛʝʥʽʪʘʣʴʥʽ ʤʽʢʦʧʣʘʟʤʠ ʘʙʦ ʫʨʝʘʧʣʘʟʤʠ ʘʙʦ 

ʜʨʽʞʜʞʦʧʦʜʽʙʥʽ ʛʨʠʙʠ ʚ ʢʽʣʴʢʦʩʪʽ ʙʽʣʴʰʝ 104 ɻɽ / 

ʟʨʘʟʦʢ, ʪʦ ʨʝʟʫʣʴʪʘʪ ʧʦʪʨʽʙʥʦ ʦʮʽʥʠʪʠ ʷʢ ʫʤʦʚʥʠʡ 

ʥʦʨʤʦʮʝʥʦʟ ï ʫʤʦʚʥʦ-ʥʦʨʤʘʣʴʥʦʛʦ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ 

(ʩʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʥʘʷʚʥʽʩʪʴ Mycoplasma 

genitalium ʛʦʚʦʨʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʟʙʫʜʥʠʢʘ ʪʘ ʚʠ-

ʤʘʛʘʻ ʧʨʠʟʥʘʯʝʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ).  

ʋ ʚʠʧʘʜʢʘʭ ʚʝʣʠʢʦʛʦ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʦʙ-

ʩʽʤʝʥʽʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʠ ʨʝʮʠʜʠʚʘʭ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ 

ʪʨʠʚʘʣʽʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʣʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ 

ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘ-

ʨʘʪʽʚ ʜʠʩʢʦ-ʜʠʬʫʟʽʡʥʠʤ ʤʝʪʦʜʦʤ. 

ʋʤʦʚʥʦ-ʥʦʨʤʘʣʴʥʠʡ ʤʽʢʨʦʙʽʦʮʝʥʦʟ ʚʠʷʚʣʷʚʩʷ 

ʥʘʤʠ, ʷʢ ʫ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʞʽʥʦʢ, ʪʘʢ ʡ ʧʨʠ ʽʥ-

ʬʝʢʮʽʡʥʦ-ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ, ʥʝ ʧʦʚ'ʷʟʘʥʠʭ 

ʟ ʜʠʩʙʽʦʪʠʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ (ʥʘʧʨʠʢʣʘʜ ʚʫʣʴʚʦ-

ʚʘʛʽʥʘʣʴʥʠʡ ʢʘʥʜʠʜʦʟ). ʋ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʜʠʩʙʽʦʟʫ 

ʧʽʭʚʠ (ʧʦʤʽʨʥʦʛʦ ʘʙʦ ʚʠʨʘʞʝʥʦʛʦ) ʥʝʦʙʭʽʜʥʦ ʟʨʦ-

ʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʢʽʣʴʢʽʩʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 
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ʫʤʦʚʥʦ ʧʘʪʦʛʝʥʥʠʭ ʘʝʨʦʙʥʠʭ ʪʘ ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦ-

ʦʨʛʘʥʽʟʤʽʚ. 

Å ʟʤʽʩʪ ʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʢʽʣʴʢʦʩʪʷʭ 

ʙʽʣʴʰʝ 10% ʩʚʽʜʯʠʣʠ ʧʨʦ ʘʝʨʦʙʥʠʡ ʜʠʩʙʽʦʟ ʧʽʭʚʠ; 

Å ʟʤʽʩʪ ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʢʽʣʴʢʦʩʪʽ 

ʙʽʣʴʰʝ 10% ʜʦʟʚʦʣʷʣʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʘʥʘʝʨʦʙʥʠʡ 

ʜʠʩʙʽʦʟ; 

Å ʟʤʽʩʪ ʚ ʦʙʦʭ ʛʨʫʧ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʢʽʣʴʢʦʩʪʽ 

ʙʽʣʴʰʝ 10% ʜʘʚʘʣʠ ʟʤʦʛʫ ʩʪʘʥʦʚʠʪʠ ʟʤʽʰʘʥʠʡ 

ʜʠʩʙʽʦʟ. 

ʉʪʘʥ çʥʦʨʤʦʮʝʥʦʟè ʚʘʛʽʥʘʣʴʥʦʾ ʙʽʦʪʠ ʫ ʞʽʥʦʢ 

ʽʟ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʙʫʚ ʜʽʘʛʥʦʩʪʦʚʘʥʠʡ ʫ 84,0%, 

ʪʦʜʽ ʷʢ ʫ ʧʘʮʽʻʥʪʦʢ ʽʟ ʟʘʧʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʙʫʚ 

ʣʦʢʘʣʽʟʦʚʘʥʠʤ ʫ ʜʦʜʘʪʢʘʭ ʤʘʪʢʠ ʥʦʨʤʦʮʝʥʦʟ ʙʫʚ 

ʚʽʜʟʥʘʯʝʥʠʡ ʣʠʰʝ 34 (22,4%) ʞʽʥʦʢ (ʪʘʙʣ. 1.). ɺʽʜ-

ʧʦʚʽʜʥʦ ʜʦ ʚʠʱʝʚʢʘʟʘʥʦʛʦ ʚʘʛʽʥʘʣʴʥʽ ʜʠʩʙʽʦʪʠʯʥʽ 

ʧʦʨʫʰʝʥʥʷ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʥʘʤʠ ʫ 118 (77,6%) ʧʘ-

ʮʽʻʥʪʦʢ ʽʟ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʦʤ, ʧʨʦʪʠ 8 (16,0%) ʞʽ-

ʥʦʢ ʟ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ɺʐ 18,2, 95% ɼɯ [7,81 ï 

42,50], ʨ < 0,0001). 

ʊʘʙʣʠʮʷ 1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʥʫ ʙʽʦʮʝʥʦʟʫ ʫ ʞʽʥʦʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ, n=202 

ʇʦʢʘʟʥʠʢʠ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

(n=152), ʘʙʩ/% 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n=50), ʘʙʩ/% 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ, ʚʽʜʥʦʰʝʥʥʷ ʰʘʥʩʽʚ (ɺʐ) 

ʅʦʨʤʦʮʝʥʦʟ 34/22,4 42/84,0 ɺʐ 0,06, 95% ɼɯ [0,02 ï 0,13], ʨ < 

0,0001 

ɼʠʩʙʽʦʟ 118/77,6 8/16,0 ɺʐ 18,2, 95% ɼɯ [7,81 ï 42,50], ʨ < 

0,0001 

 

ʇʦʜʘʣʽ ʤʠ ʚʠʨʽʰʠʣʠ ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʦʪʨʠʤʘ-

ʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʛʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʪʘʥʫ ʫʨʦʛʝ-

ʥʽʪʘʣʴʥʦʾ ʙʽʦʪʠ, ʫ ʷʢʽʡ ʨʦʟʨʽʟʥʷʶʪʴ ʘʙʩʦʣʶʪʥʠʡ ʽ 

ʚʽʜʥʦʩʥʠʡ ʥʦʨʤʦʮʝʥʦʟ ʪʘ ʧʦʤʽʨʥʠʡ ʡ ʚʠʨʘʞʝʥʠʡ 

ʜʠʩʙʽʦʟ. ɸʙʩʦʣʶʪʥʠʡ ʥʦʨʤʦʮʝʥʦʟ ʫ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʽ ʙʫʚ ʥʘʤʠ ʫ 37 (55,5%) ʞʽʥʦʢ, ʚʽʜʥʦʩʥʠʡ ʥʦʨ-

ʤʦʮʝʥʦʟ ï ʫ 5 (10,0%) ʨʝʩʧʦʥʜʝʥʪʦʢ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʷ 2. 

ʉʪʨʫʢʪʫʨʘ ʙʽʦʮʝʥʦʟʫ ʫ ʞʽʥʦʢ ʽʟ ʟʘʧʘʣʝʥʥʷʤ ʜʦʜʘʪʢʽʚ ʤʘʪʢʠ, n=202 
ʇʦʢʘʟʥʠʢʠ, ʱʦ ʜʦ-

ʩʣʽʜʞʫʚʘʣʠʩʴ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

(n=152), ʘʙʩ/% 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n=50), ʘʙʩ/% 
ɼʦʩʪʦʚʽʨʥʽʩʪʴ, ʚʽʜʥʦʰʝʥʥʷ ʰʘʥʩʽʚ (ɺʐ) 

ʅʦʨʤʦʮʝʥʦʟ 34/22,4 42/84,0 
ɺʐ 0,06, 95% ɼɯ [0,02 ï 0,13], ʨ < 

0,0001 

ʘʙʩʦʣʶʪʥʠʡ 6/3,95 37/74,0 ɺʐ 0,03, 95% ɼɯ [0,01 ï 0,11], ʨ < 0,0001 

ʚʽʜʥʦʩʥʠʡ 28/18,45 5/10,0 
ɺʐ 34,5, 95% ɼɯ [9,56 ï 124,75], ʨ < 

0,0001 

ɼʠʩʙʽʦʟ 118/77,6 8/16,0 
ɺʐ 18,2, 95% ɼɯ [7,81 ï 42,50], ʨ < 

0,0001 

ʧʦʤʽʨʥʠʡ 76/50,0 8/16,0 
ɺʐ 9,50, 95% ɼɯ [4,08 ï 22,11], ʨ < 

0,0001 

ʚʠʨʘʞʝʥʠʡ 42/27,6 -  

 

ɺʽʜʥʦʩʥʠʡ ʥʦʨʤʦʮʝʥʦʟ - ʩʪʘʥ, ʧʨʠ ʷʢʦʤʫ ʚ ʧʽ-

ʭʚʽ ʟʙʝʨʝʞʝʥʘ ʣʘʢʪʦʬʣʦʨʘ, ʪʦʙʪʦ ʥʝ ʤʝʥʰʝ 80% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʤʘʩʠ ʩʪʘʥʦʚʣʷʪʴ ʣʘʢʪʦʙʘʢ-

ʪʝʨʽʾ, ʘʣʝ ʧʨʠʩʫʪʥʽ ʤʽʢʦʧʣʘʟʤʠ ʘʙʦ ʜʨʽʞʜʞʦʧʦʜʽʙʥʽ 

ʛʨʠʙʠ ʚ ʢʽʣʴʢʦʩʪʷʭ ʧʦʥʘʜ 104 ɻɽ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 28 

(18,45%) ʧʘʮʽʻʥʪʦʢ ʽʟ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʦʤ (ɺʐ 34,5, 

95% ɼɯ [9,56 ï 124,75], ʨ < 0,0001).  

ʇʦʤʽʨʥʠʡ ʜʠʩʙʽʦʟ ʤʘʚ ʤʽʩʮʝ ʫ 76 (50,0%) ʭʚʦ-

ʨʠʭ ʞʽʥʦʢ ʽʟ ʟʘʧʘʣʴʥʠʤ ʫʨʘʞʝʥʥʷʤ ʜʦʜʘʪʢʽʚ ʤʘʪʢʠ, 

ʪʦʜʽ, ʷʢ ʫ ʨʝʩʧʦʥʜʝʥʪʦʢ ʟ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʢʘʟʘ-

ʥʠʡ ʩʪʘʥ ʙʫʚ ʜʽʘʛʥʦʩʪʦʚʘʥʠʡ ʫ 8 (16,0%) ʚʠʧʘʜʢʘʭ 

(ɺʐ 9,50, 95% ɼɯ [4,08 ï 22,11], ʨ < 0,0001). ɺʠʨʘ-

ʞʝʥʠʡ ʜʠʩʙʽʦʟ ʟʫʩʪʨʽʯʘʚʩʷ ʣʠʰʝ ʫ 42 ʧʘʮʽʻʥʪʦʢ 

(27,6%) ʟ ʦʩʥʦʚʥʦʾ ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ ʥʘʰʦʛʦ ʧʨʦʩʧʝ-

ʢʪʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʮʽʥʢʘ ʥʦʨʤʦʙʽʦʪʠ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʪʨʘʢʪʫ ʞʽ-

ʥʦʢ ʚʠʱʝʚʢʘʟʘʥʠʭ ʛʨʫʧ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʃʈ ʟ ʜʝʪʝʢ-

ʮʽʻʶ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʜʝ ʦʩʥʦ-

ʚʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʻ ʣʘʢʪʦʙʘʢʪʝʨʽʾ, ʜʦʧʦʤʦʛʣʘ ʚʠ-

ʷʚʠʪʠ ʥʘʩʪʫʧʥʽ ʩʪʘʥʠ: ʧʦʤʽʨʥʦ ʟʥʠʞʝʥʠʡ ʨʽʚʝʥʴ 

ʣʘʢʪʦʙʘʮʠʣ (105-106) ʙʫʚ ʚʽʜʟʥʘʯʝʥʠʡ ʥʘʤʠ ʫ 44 ʧʘ-

ʮʽʻʥʪʦʢ (28,9%) ʽʟ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʦʤ (ʪʘʙʣ.3.).  

ʊʘʙʣʠʮʷ 3. 

ʂʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʚʘʛʽʥʘʣʴʥʦʾ ʥʦʨʤʦʙʽʦʪʠ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʧʠ ʧʘʮʽʻʥʪʦʢ, n=202  
ʇʦʢʘʟʥʠʢʠ, ʱʦ ʜʦʩʣʽ-

ʜʞʫʚʘʣʠʩʴ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

(n=152), ʘʙʩ/% 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n=50), ʘʙʩ/% 
ɼʦʩʪʦʚʽʨʥʽʩʪʴ, ʚʽʜʥʦʰʝʥʥʷ ʰʘʥʩʽʚ (ɺʐ) 

ʅʦʨʤʘ,  

106-108 
34/22,4 42/84,0 

ɺʐ 0,06, 95% ɼɯ [0,02 ï 0,13], ʨ < 

0,0001 

ʇʦʤʽʨʥʦ ʟʥʠʞʝʥʽ 

105-106 
44/28,9 8/16,0 ɺʐ 2,14, 95% ɼɯ [0,93 ï 4,92], ʨ = 0,074 

ɿʥʘʯʥʦ ʟʥʠʞʝʥʽ 

<105 
74/48,7 - - 



 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #6(34), 2018 19 

 

ʋ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʠʞʝʥʥʷ ʢʽ-

ʣʴʢʦʩʪʽ ʣʘʢʪʦʙʘʮʠʣ, ʙʫʣʦ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʫ 8 ʞʽʥʦʢ 

(16,0%). (ɺʐ 2,14, 95% ɼɯ [0,93 ï 4,92], ʨ = 0,074). 

ɿʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʣʘʢʪʦʙʘʢʪʝʨʽʡ (<105) ʙʫʣʦ ʚʠʷʚ-

ʣʝʥʦ ʫ 74 ʭʚʦʨʠʭ ʽʟ ʟʘʧʘʣʴʥʠʤ ʫʨʘʞʝʥʥʷʤ ʜʦʜʘʪʢʽʚ 

ʤʘʪʢʠ (48,7%).  

ʇʨʠ ʧʦʜʘʣʴʰʽʡ ʜʝʪʝʢʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʥʘʤʠ ʙʫʣʘ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʘʝʨʦʙ-

ʥʦʾ ʪʘ ʘʥʘʝʨʦʙʥʦʾ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʙʽʦʪʠ ʫ 

ʞʽʥʦʢ ʽʟ ʟʘʧʘʣʴʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʜʦʜʘʪʢʽʚ ʤʘ-

ʪʢʠ (ʪʘʙʣ. 4.).  

ʊʘʙʣʠʮʷ 4. 

ɽʪʽʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʜʠʩʙʽʦʟʽʚ ʫ ʞʽʥʦʢ ʟ ʟʘʧʘʣʴʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʜʦʜʘʪʢʽʚ ʤʘʪʢʠ, n=126 

ʇʦʢʘʟʥʠʢʠ, ʱʦ ʜʦʩʣʽ-

ʜʞʫʚʘʣʠʩʴ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

(n=118), ʘʙʩ/% 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n=8), ʘʙʩ/% 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ, ʚʽʜʥʦʰʝʥʥʷ 

ʰʘʥʩʽʚ (ɺʐ) 

ɸʝʨʦʙʥʠʡ 18/15,2  - - 

ɸʥʘʝʨʦʙʥʠʡ 65/55,1 - - 

ɿʤʽʰʘʥʠʡ 35/29,7 8/16,0-  

 

ʍʦʪʽʣʦʩʷ ʙ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫ ʧʘʮʽʻʥʪʦʢ ʽʟ ʩʘʣʴ-

ʧʽʥʛʦʦʬʦʨʠʪʦʤ ʟʥʘʯʥʦ ʧʝʨʝʚʘʞʘʣʠ ʟʤʽʰʘʥʠʡ ʪʘ 

ʘʥʘʝʨʦʙʥʠʡ ʜʠʩʙʽʦʟʠ (84,8%). ʋ 8 ʞʽʥʦʢ ʢʦʥʪʨʦʣʴ-

ʥʦʾ ʛʨʫʧʠ ʙʫʚ ʜʽʘʛʥʦʩʪʦʚʘʥʠʡ ʟʤʽʰʘʥʠʡ ʜʠʩʙʽʦʟ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ 100 

ʧʘʮʽʻʥʪʦʢ ʽʟ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʦʤ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ 

(84,7%) ʚʠʟʥʘʯʘʣʠʩʷ ʘʩʦʮʽʘʮʽʾ ʦʪ 2 ʜʦ 5 ʫʤʦʚʥʦ-ʧʘ-

ʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ.  

ʇʨʠ ʮʴʦʤʫ ʫ 35 ʚʠʧʘʜʢʘʭ (29,7%) ʚʠʟʥʘʯʘʣʠʩʷ 

ʘʝʨʦʙʥʦ-ʘʥʘʝʨʦʙʥʽ, ʫ 49 41,5% - ʘʥʘʝʨʦʙʥʦ-ʘʥʘʝʨʦ-

ʙʥʽ ʪʘ ʫ 16 (13,%) - ʘʝʨʦʙʥʦ-ʘʝʨʦʙʥʽ ʘʩʦʮʽʘʮʽʾ. ɸʥʘ-

ʝʨʦʙʠ ʚ ʘʩʦʮʽʘʮʽʷʭ ʩʢʣʘʣʠ 55,9%, ʘ ʘʝʨʦʙʠ - 44,1%.  

ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ (41,5%) ʚ ʩʢʣʘʜʽ ʘʝʨʦʙʥʦ-ʘʥʘ-

ʝʨʦʙʥʠʭ ʘʩʦʮʽʘʮʽʡ ʟʫʩʪʨʽʯʘʣʠʩʷ Gardnerella 

vaginalis ʪʘ E.coli (ʪʘʙʣ. 5.). Candida albicans ʙʫʣʘ ʜʽ-

ʘʛʥʦʩʪʦʚʘʥʘ ʫ 34,7% ʧʘʮʽʻʥʪʦʢ ʽʟ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠ-

ʪʦʤ. ʋ ʩʢʣʘʜʽ ʘʥʘʝʨʦʙʥʦ - ʘʥʘʝʨʦʙʥʠʭ ʘʩʦʮʽʘʮʽʡ 

ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʟʥʘʯʘʣʠʩʷ - Mobiluncus/ 

Corynebac.spp (17,8%), ʫ 15,2% ʚʠʧʘʜʢʽʚ - Sneathia 

spp/ Lepto.spp/ Fusobac.spp, ʂʨʽʤ ʮʴʦʛʦ ʚ ʩʢʣʘʜʽ ʘʝ-

ʨʦʙʥʦ-ʘʝʨʦʙʥʠʭ ʘʩʦʮʽʘʮʽʡ ʟʫʩʪʨʽʯʘʣʠʩʷ: 

Staphilococcus hominis, S. xylosis, Streptococcus 

agalactiae ʪʘ Corynebacterium. 

ʊʘʙʣʠʮʷ 5. 

ʉʢʣʘʜ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʾ ʬʣʦʨʠ ʫ ʞʽʥʦʢ ʽʟ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʦʤ, n=118  

ʇʦʢʘʟʥʠʢʠ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n=118), ʘʙʩ/% 

Gard.vag. 44/37,3 

Gard.vag./ E.coli 49/41,5 

Eubacterium spp 12/10,2 

Sneathia spp/ Lepto.spp/ Fusobac.spp  18/15,2 

Actynomices 15/12,7 

Lachnobac.spp/ Clostr.spp  10/8,5 

Mobiluncus/ Corynebac.spp  21/17,8 

Bacteroides fragilis 19/16,1 

Candida albicans 41/34,7 

Staphilococcus epidermidis 11/9,3 

E.coli 42/35,6 

Str. Faecalis/ Str. Faecium/ Str. Viridans 4/3,4 

 

ɸʥʘʣʽʟ, ʧʨʦʚʝʜʝʥʠʡ ʚ ʛʨʫʧʘʭ ʞʽʥʦʢ ʱʦ ʙʫʣʠ ʟʘ-

ʜʽʷʥʽ ʫ ʥʘʰʦʤʫ ʧʨʦʩʧʝʢʪʠʚʥʦʤʫ ʜʦʩʣʽʜʞʝʥʽ, ʚʠ-

ʷʚʠʚ, ʱʦ Gardnerella vaginalis ʪʘ E.coli ʽʟʦʣʴʦʚʘʥʦ ʪʘ 

ʫ ʷʢʦʩʪʽ ʤʽʢʩʪ ʟʫʩʪʨʽʯʘʣʠʩʷ ʫ 37,3% ʪʘ 35,3%, ʚʽʜʧʦ-

ʚʽʜʥʦ. ʇʦʨʷʜ ʟ ʮʠʤ, ʫ 16,1% ʧʘʮʽʻʥʪʦʢ ʚʽʜʟʥʘʯʘʣʘʩʷ 

ʧʦʷʚʘ ʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʘʥʘʝʨʦʙʥʦʾ ʦʙʣʽʛʘʪʥʦʾ 

ʤʽʢʨʦʬʣʦʨʠ (Bacterioides fragilis). ʇʨʝʜʩʪʘʚʥʠʢʠ ʩʽ-

ʤʝʡʩʪʚʘ Streptococcaceae (Str. Faecalis, Str. Faecium, 

Str. Viridans) ʫ 3,4% ʚʠʷʚʣʷʣʠʩʷ ʚ ʩʢʣʘʜʽ ʤʽʢʨʦʙʥʠʭ 

ʘʩʦʮʽʘʮʽʡ. 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ 

ʚ ʢʣʽʥʽʯʥʠʭ ʛʨʫʧʘʭ ʥʘʰʦʛʦ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʥʘ ʫʨʦʛʝʥʽʪʘʣʴʥʽ ʽʥʬʝʢʮʽʾ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ 

ʥʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʚʠʷʚʣʝʥʥʷ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘ-

ʥʽʟʤʽʚ - ʤʝʥʰʝ ʟʘ 13,6% (ʪʘʙʣʠʮʷ 6.). ʅʝʦʙʭʽʜʥʦ ʚʽʜ-

ʟʥʘʯʠʪʠ ʥʠʟʴʢʝ ʯʠʩʣʦ ʚʠʷʚʣʝʥʥʷ ʟʙʫʜʥʠʢʽʚ ɯʇʉʐ. 

ʊʘʙʣʠʮʷ 6. 

ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʟʙʫʜʥʠʢʽʚ ʫʨʦʛʝʥʠʪʘʣʴʥʦʾ ʽʥʬʝʢʮʽʾ ʫ ʧʘʮʽʻʥʪʦʢ ʽʟ ʟʘʧʘʣʴʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʜʦ-

ʜʘʪʢʽʚ ʤʘʪʢʠ, n=16  

ʇʦʢʘʟʥʠʢʠ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n=16), ʘʙʩ/% 

Chlamidia pneumonia, C. psittaci  4/25,0 

Trichomonas vaginalis  3/18,75 

Herpes simplex virus II  5/31,25 

Cytomegalovirus  7/43,75 

ɺʩʴʦʛʦ: 16/100,0 
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ʑʦʜʦ ʢʽʣʴʢʦʩʪʽ ʽʥʬʽʢʦʚʘʥʠʭ ʞʽʥʦʢ, ʪʦ ʽʥʬʝʢ-

ʮʽʡʥʽ ʘʛʝʥʪʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʮʠʪʦʤʝʛʘʣʦʚʽʨʫʩʦʤ 

- 43,75%, ʚʽʨʫʩʦʤ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʫ ɯɯ ʪʠʧʫ - 31,25%, 

ʭʣʘʤʽʜʽʷʤʠ (C. pneumonia, C. psittaci) - 25,0% ʪʘ 

Trichomonas vaginalis - 18,75%.  

 

 ɺʠʩʥʦʚʢʠ.  
ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʢʣʽʥʽʯʥʠʭ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʽʛʘ-

ʣʘʩʷ ʨʽʟʥʘ ʩʪʨʫʢʪʫʨʘ ʙʽʦʮʝʥʦʟʫ ʧʽʭʚʠ, ʱʦ ʡʤʦʚʽʨʥʦ 

ʙʫʣʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʤʠ ʟʤʽʥʘʤʠ ʢʽʣʴ-

ʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ - ʫʯʘʩʥʠʢʽʚ ʚʘʛʽ-

ʥʘʣʴʥʦʛʦ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ. ɼʠʩʙʽʦʪʠʯʥʽ ʟʤʽʥʠ ʨʽʟ-

ʥʦʛʦ ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥʦʩʪʽ ʰʚʠʜʰʝ ʟʘ ʚʩʝ ʙʫʣʠ ʧʦʚ'-

ʷʟʘʥʽ ʟʽ ʟʥʠʞʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʣʘʢʪʦʙʘʮʠʣ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝ-

ʨʽʡ, ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʘʥʘʝʨʦʙʥʠʭ. 

ɽʪʽʦʣʦʛʽʯʥʠʤʠ ʘʛʝʥʪʘʤʠ ʜʠʩʙʽʦʪʠʯʥʠʭ ʧʦʨʫ-

ʰʝʥʴ ʫ ʧʽʭʚʽ ʚ ʞʽʥʦʢ ʽʟ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʦʤ, ʥʘʡ-

ʙʽʣʴʰ ʯʘʩʪʽʰʝ ʙʫʣʠ ʘʥʘʝʨʦʙʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʘʩʦ-

ʮʽʡʦʚʘʥʽ ʟ ʙʘʢʪʝʨʽʘʣʴʥʠʤ ʚʘʛʽʥʦʟʦʤ ʪʘ ʛʨʠʙʠ ʨʦʜʫ 

Candida, ʱʦ ʤʦʞʝ ʙʫʪʠ ʥʝʧʨʷʤʦʶ ʦʟʥʘʢʦʶ ʣʦʢʘʣʴ-

ʥʦʛʦ ʽʤʫʥʦʜʝʬʽʮʠʪʫ ʪʘ ʟʥʠʞʝʥʥʷ ʢʦʣʦʥʽʟʘʮʽʡʥʦʾ ʨʝ-

ʟʠʩʪʝʥʪʥʦʩʪʽ ʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ. ɺʠʧʘʜʢʦʚʘ ʤʽʢʨʦʬ-

ʣʦʨʘ ʫ ʧʘʮʽʻʥʪʦʢ ʚʽʜʨʽʟʥʷʣʘʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʪʘ 

ʩʢʣʘʜʘʣʘʩʷ ʥʝ ʪʽʣʴʢʠ ʟ ʪʠʧʦʚʠʭ ʾʾ ʧʨʝʜʩʪʘʚʥʠʢʽʚ (ʝʥ-

ʪʝʨʦʢʦʢʽʚ), ʘʣʝ ʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʚ ʨʦʟʚʠʪʢʫ ʚʘʛʽʥʽʪʫ - Bacterioides fragilis, ʛʨʠʙʽʚ 

ʨʦʜʫ Candida, ʄobiluncus spp., Actinomyces spp., 

Corynebacterium spp, Fusobacterium. ɺʠʧʘʜʢʦʚʘ ʤʽʢ-

ʨʦʬʣʦʨʘ ʧʽʭʚʠ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʙʫʣʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʪʠʧʦʚʠʤʠ ʾʾ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ - Corynebacterium 

spp., ʘ ʪʘʢʦʞ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʨʦʟʚʠʪʢʫ ʜʠʩʙʽʦʟʫ - Mobiluncus spp, ʛʨʠʙʘʤʠ ʨʦʜʫ 

Candida ʪʘ ʧʘʪʦʛʝʥʘʤʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʟʘʧʘʣʴʥʽ 

ʧʨʦʮʝʩʠ - ʝʥʪʝʨʦʙʘʢʪʝʨʽʷʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʡ ʫ ʟʜʦʨʦʚʠʭ ʞʽʥʦʢ ʻ ʧʦʯʘʪʢʦʚʽ ʦʟʥʘʢʠ ʜʠʩʙʽʦʟʫ ʧʽ-

ʭʚʠ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʘʛʽʥʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʩʪʫ-

ʧʽʥʴ ʾʾ ʢʦʥʪʘʤʽʥʘʮʽʾ ʪʘ / ʘʙʦ ʽʩʪʠʥʥʦʾ ʢʦʣʦʥʽʟʘʮʽʾ ʜʦ-

ʟʚʦʣʷʻ, ʧʝʚʥʦʶ ʤʽʨʦʶ, ʦʮʽʥʠʪʠ ʥʝ ʪʽʣʴʢʠ ʝʬʝʢʪʠʚ-

ʥʽʩʪʴ ʧʨʦʚʝʜʝʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʘ ʡ ʚʠʟʥʘ-

ʯʠʪʠ ʨʠʟʠʢ ʤʦʞʣʠʚʦʛʦ ʨʝʮʠʜʠʚʫ ʩʘʣʴʧʽʥʛʦʦʬʦʨʠʪʫ 

ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 
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ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʀʥʩʪʠʪʫʪ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ  

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ ʋʢʨʘʠʥʳè 

ʆʜʝʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

THE USE OF VARIOUS PHYSIOTHERAPEUTIC METHODS IN COMPLEX TREATMENT OF 

MYOFASCIAL PAIN DYSFUNCTIONAL SYNDROME OF THE FACE  

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʈɸɿʃʀʏʅʓʍ ʌʀɿʀʆʊɽʈɸʇɽɺʊʀʏɽʉʂʀʍ ʄɽʊʆɼʆɺ ɺ 

ʂʆʄʇʃɽʂʉʅʆʄ ʃɽʏɽʅʀʀ ʄʀʆʌɸʉʎʀɸʃʔʅʆɻʆ ɹʆʃɽɺʆɻʆ 

ɼʀʉʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʉʀʅɼʈʆʄɸ ʃʀʎɸ 

 

Summary. Given the fact that in the clinical picture of myofascial pain dysfunctional syndrome of the face 

usually distinguish two periods ï the period of dysfunction and the period of painful spasm of masticatory muscles, 

we have developed and proposed a scheme of 2 ï stage combined and combined physical therapy in the treatment 

of this pathology. In the first stage we offered sessions of flyuktuorez 2 % lidocaine solution to trigger muscle 

area, followed by sessions magnetolaserotherapy on the area of the masticatory muscles, which allowed to remove 

the phenomena of interstitial edema and pain. At the second stage of treatment, it is proposed to conduct ultrapho-

nophoresis of the gel "nayz" on the area of chewing muscles, which is a non-steroidal anti-inflammatory drug, the 

active substance of which is nimesulide. 

The results of treatment using the proposed scheme were evaluated on the basis of positive dynamics, which 

was expressed in the absence of pain, restoration of the lower jaw movement and opening the mouth in full. 

Key words: myofascial pain dysfunctional syndrome of the face, flyuktuorez, magnetic-laser therapy, phono-

phoresis, gel "Nise". 

ɸʥʥʦʪʘʮʠʷ. ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʤʠʦʬʘʩʮʠʘʣʴʥʦʛʦ ʙʦʣʝʚʦʛʦ ʜʠʩʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʛʦ ʩʠʥʜʨʦʤʘ ʣʠʮʘ ʦʙʳʯʥʦ ʚʳʜʝʣʷʶʪ ʜʚʘ ʧʝʨʠʦʜʘ ï ʧʝʨʠʦʜ ʜʠʩʬʫʥʢʮʠʠ ʠ ʧʝʨʠʦʜ ʙʦʣʝʟʥʝʥʥʦʛʦ ʩʧʘʟʤʘ 

ʞʝʚʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ, ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʧʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ 2ʭ ï ʵʪʘʧʥʦʛʦ ʩʦʯʝʪʘʥʥʦʛʦ ʠ ʢʦʤʙʠʥʠ-

ʨʦʚʘʥʥʦʛʦ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʤʳ ʧʨʝʜʣʦʞʠʣʠ ʧʨʦʚʝʜʝʥʠʷ ʩʝʘʥʩʦʚ ʬʣʶʢʪʫʦʬʦʨʝʟʘ 2 % ʨʘʩʪʚʦʨʘ ʣʠʜʦʢʘʠʥ ʥʘ ʪʨʠʛʝʨʥʳʝ ʤʳʰʝʯʥʳʝ ʟʦʥʳ 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʚʝʜʝʥʠʝʤ ʩʝʘʥʩʦʚ ʤʘʛʥʠʪʦʣʘʟʝʨʦʪʝʨʘʧʠʠ ʥʘ ʦʙʣʘʩʪʴ ʞʝʚʘʪʝʣʴʥʳʭ ʤʳʰʮ, ʯʪʦ ʧʦʟʚʦ-

ʣʠʣʦ ʩʥʷʪʴ ʷʚʣʝʥʠʷ ʚʥʫʪʨʠʪʢʘʥʝʚʦʛʦ ʦʪʝʢʘ ʠ ʙʦʣʴ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʣʝʯʝʥʠʷ ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʚʝʜʝʥʠʝ ʥʘ 

ʦʙʣʘʩʪʴ ʞʝʚʘʪʝʣʴʥʳʭ ʤʳʰʮ ʫʣʴʪʨʘʬʦʥʦʬʦʨʝʟʘ ʛʝʣʷ çʅʘʡʟè, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʩʪʝʨʦʠʜʥʳʡ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʝʧʘʨʘʪ, ʜʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʥʠʤʝʩʫʣʠʜ. 

ʈʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʳ ʦʮʝʥʠʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʡ ʜʠʥʘʤʠʢʠ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʣʘʩʴ ʚ ʦʪʩʫʪʩʪʚʠʠ ʙʦʣʠ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʠ ʦʪ-

ʢʨʳʚʘʥʠʠ ʨʪʘ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʦʬʘʩʮʠʘʣʴʥʳʡ ʙʦʣʝʚʦʡ ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʠʥʜʨʦʤ ʣʠʮʘ, ʬʣʶʢʪʫʦʬʦʨʝʟ, ʤʘʛ-

ʥʠʪʦʣʘʟʝʨʦʪʝʨʘʧʠʷ, ʫʣʴʪʨʘʬʦʥʦʬʦʨʝʟ, ʛʝʣʴ çʅʘʡʟè. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʘʥʠʧʫʣʷ-

ʮʠʡ, ʜʣʠʪʝʣʴʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʧʦ ʚʨʝʤʝʥʠ, ʚ ʧʦʩʣʝ-

ʜʫʶʱʝʤ ʥʝʨʝʜʢʦ ʚʦʟʥʠʢʘʶʪ ʦʩʣʦʞʥʝʥʠʷ ʚ ʚʠʜʝ ʣʠ-

ʮʝʚʳʭ ʙʦʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ 

ʤʠʦʬʘʩʮʠʘʣʴʥʳʤ ʩʠʥʜʨʦʤʦʤ ʣʠʮʘ, ʯʪʦ ʧʨʦʷʚʣʷ-

ʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʞʝʚʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʝ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʤʳʰʝʯʥʳʤ ʩʧʘʟʤʦʤ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ 

ʦʪʢʨʳʚʘʥʠʝ ʨʪʘ ʠ ʚʦʦʙʱʝ ʜʚʠʞʝʥʠʷ ʥʠʞʥʝʡ ʯʝʣʶ-

ʩʪʠ. ʄʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʤʠʦʬʘʩʮʠʘʣʴʥʦʛʦ ʙʦʣʝ-

ʚʦʛʦ ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ (ʄɹɼʉ) ʣʠʮʘ 

ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʦʩʣʦʞʥʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝ-

ʥʠʷ ʞʝʚʘʪʝʣʴʥʳʭ ʤʳʰʮ, ʙʝʟ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝ-

ʣʘʢʩʘʮʠʠ. ɺʥʘʯʘʣʝ ʚ ʤʳʰʮʝ ʚʦʟʥʠʢʘʝʪ ʦʩʪʘʪʦʯʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ, ʟʘʪʝʤ ʚ ʤʝʞʢʣʝʪʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʬʦʨʤʠʨʫʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʤʳʰʝʯʥʳʝ ʫʧʣʦʪʥʝʥʠʷ. 

ʊʘʢʠʝ ʤʠʦʛʝʣʣʦʠʜʥʳʝ ʫʟʝʣʢʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʠʤʧʫʣʴʩʘʮʠʠ ʚ ʚʳʰʝʣʝʞʘʱʠʝ ʦʪ-

ʜʝʣʳ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʏʘʱʝ ʚʩʝʛʦ ʪʘ-

ʢʠʝ ʤʳʰʝʯʥʳʝ ʪʨʠʛʝʨʥʳʝ ʪʦʯʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ 

ʢʨʳʣʦʚʠʜʥʳʭ ʤʳʰʮʘʭ, ʚʚʠʜʫ ʠʭ ʘʥʘʪʦʤʦ-ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʍʘʨʘʢʪʝʨʥʳʤʠ ʜʠʘʛʥʦʩʪʠ-

ʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʄɹɼʉ ʣʠʮʘ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ ʙʦʣʴ ʚ ʞʝʚʘʪʝʣʴʥʳʭ ʤʳʰʮʘʭ, ʢʦʪʦ-

ʨʘʷ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʜʚʠʞʝʥʠʷʭ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, 

ʦʛʨʘʥʠʯʝʥʠʝ ʝʝ ʧʦʜʚʠʞʥʦʩʪʠ, ʙʦʣʴ ʧʨʠ ʧʘʣʴʧʘʮʠʠ 

ʞʝʚʘʪʝʣʴʥʳʭ ʤʳʰʮ ʠ ʦʩʦʙʝʥʥʦ ʤʳʰʮ, ʧʦʜʥʠʤʘʶ-

ʱʠʭ ʥʠʞʥʶʶ ʯʝʣʶʩʪʴ [1-6]. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ 

ʘʚʪʦʨʦʚ, ʘ ʪʘʢʞʝ, ʫʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʚ ʢʣʠʥʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʝ ʵʪʦʛʦ ʩʠʥʜʨʦʤʘ ʦʙʳʯʥʦ ʚʳʜʝʣʷʶʪ ʜʚʘ ʧʝ-

ʨʠʦʜʘ ï ʧʝʨʠʦʜ ʜʠʩʬʫʥʢʮʠʠ ʠ ʧʝʨʠʦʜ ʙʦʣʝʟʥʝʥʥʦʛʦ 

ʩʧʘʟʤʘ ʞʝʚʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ, ʥʘʤʠ ʨʘʟʨʘʙʦ-

ʪʘʥʘ ʠ ʧʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ 2-ʭ ʵʪʘʧʥʦʛʦ ʩʦʯʝʪʘʥʥʦʛʦ 

ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʄɹɼʉ ʣʠʮʘ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʣʝʯʝʥʠʷ ʄɹɼʉ, ʯʪʦʙʳ ʩʥʷʪʴ 

ʷʚʣʝʥʠʷ ʚʥʫʪʨʠʪʢʘʥʝʚʦʛʦ ʦʪʝʢʘ ʠ ʙʦʣʴ, ʤʳ ʧʨʝʜʣʦ-

ʞʠʣʠ ʚʥʘʯʘʣʝ ʧʨʦʚʝʜʝʥʠʝ ʩʝʘʥʩʦʚ ʬʣʶʢʪʫʦʬʦʨʝʟʘ 
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(ʌʌ) 2 % ʨʘʩʪʚʦʨʘ ʣʠʜʦʢʘʠʥʘ ʥʘ ʪʨʠʛʝʨʥʳʝ ʤʳʰʝʯ-

ʥʳʝ ʟʦʥʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʚʝʜʝʥʠʝʤ ʩʝʘʥʩʦʚ 

ʤʘʛʥʠʪʦʣʘʟʝʨʦʪʝʨʘʧʠʠ (ʄʃʊ) ʥʘ ʦʙʣʘʩʪʴ ʞʝʚʘʪʝʣʴ-

ʥʳʭ ʤʳʰʮ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʣʝʯʝʥʠʷ ʤʳ ʧʨʠʤʝʥʷʣʠ ʫʣʴ-

ʪʨʘʬʦʥʦʬʦʨʝʟ (ʋʌʌ) ʛʝʣʷ çʅʘʡʟè ʥʘ ʦʙʣʘʩʪʴ ʞʝʚʘ-

ʪʝʣʴʥʳʭ ʤʳʰʮ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʪʝʥʩʠʚʥʦʡ 

ʤʠʦʛʠʤʥʘʩʪʠʢʦʡ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʠʦʛʝʣʣʦʠʜʥʳʭ 

ʫʟʝʣʢʦʚ ʠ ʤʝʭʘʥʠʟʤʝ ʟʘʧʫʩʢʘ ʤʳʰʝʯʥʦʛʦ ʩʧʘʟʤʘ ʨʝ-

ʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʘʩʝʧʪʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ, 

ʠ ʦʜʠʥ ʠʟ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ï ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʘ-2 

(ʎʆɻ-2), ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʙʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦ-

ʨʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʥʝʩʪʝʨʦʠʜʥʳʤ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʝʧʘʨʘ-

ʪʘʤ (ʅʇɺʇ). ɺ ʦʩʥʦʚʝ ʅʇɺʇ ʣʝʞʠʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʪʦʨʤʦʟʠʪʴ ʢʣʶʯʝʚʦʡ ʬʝʨʤʝʥʪ ʩʠʥʪʝʟʘ ʧʨʦʩʪʦʛʣʘʥ-

ʜʠʪʦʚ ï ʎʆɻ-2, ʩ ʫʛʥʝʪʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʢʦʪʦʨʦʡ 

ʧʨʦʷʚʣʷʝʪʩʷ ʠʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʠ ʧʨʦʪʠʚʦ-

ʙʦʣʝʚʦʝ ʜʝʡʩʪʚʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [10]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʘʥʩʦʚ ʌʌ 2 % ʨʘʩʪʚʦʨʘ ʣʠ-

ʜʦʢʘʠʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʧʧʘʨʘʪ ʬʣʶʢʪʫʦʨʠʟʘʮʠʠ 

ɸʉɹ-2. ʌʣʶʢʪʫʠʨʫʶʱʠʝ ʪʦʢʠ (ʌʊ) ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʧʝʨʝʤʝʥʥʳʝ, ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʚʳ-

ʧʨʷʤʣʝʥʥʳʝ ʪʦʢʠ ʥʠʟʢʦʛʦ (ʜʦ 100ɺ) ʥʘʧʨʷʞʝʥʠʷ ʩ 

ʭʘʦʪʠʯʝʩʢʠ ʠʟʤʝʥʷʶʱʠʤʠʩʷ (ʜʦ 2000 ɻʮ) ʯʘʩʪʦʪʦʡ 

ʠ ʘʤʧʣʠʪʫʜʦʡ (ʜʦ 3ʤɸ/ʩʤ2) ʢʦʣʝʙʘʥʠʡ ʪʦʢʘ. ʌʊ 

ʣʝʛʢʦ ʧʨʦʥʠʢʘʝʪ ʯʝʨʝʟ ʢʦʞʫ ʠ ʩʣʠʟʠʩʪʳʝ, ʚʳʟʳʚʘʶʪ 

ʧʦʚʳʰʝʥʠʝ ʤʝʩʪʥʦʡ t0 ʥʘ 0,40ʉ, ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʜʨʘ-

ʞʘʶʪ ʧʨʦʧʨʠʦ- ʠ ʠʥʪʝʨʦʨʝʮʝʧʪʦʨʳ, ʯʪʦ ʩʦʧʨʦʚʦʞ-

ʜʘʝʪʩʷ ʦʱʫʱʝʥʠʝʤ ʚʠʙʨʘʮʠʠ, ʙʝʟʙʦʣʝʟʥʝʥʥʳʤ 

ʘʨʠʪʤʠʯʝʩʢʠʤ ʩʦʢʨʘʱʝʥʠʝʤ ʤʠʦʬʠʙʨʠʣʣ ʫʩʠʣʠ-

ʚʘʶʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʩʫʜʦʚ, ʫʣʫʯʰʘʶʪ ʢʨʦʚʦ- ʠ 

ʣʠʤʬʦʦʙʨʘʱʝʥʠʝ, ʘʢʪʠʚʠʟʠʨʫʶʪ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʫʣʫʯʰʘʶʪ ʪʨʦʬʠʢʫ ʪʢʘʥʝʡ, ʫʩʢʦʨʷʶʪ 

ʧʨʦʮʝʩʩʳ ʨʝʛʝʥʝʨʘʮʠʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʘʥʩʦʚ ʌʌ 2 % ʨʘʩʪʚʦʨʘ ʣʠ-

ʜʦʢʘʠʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʌʊˉ3 (ʦʜʥʦʧʦʣʷʨʥʳʡ) ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ 2ʤɸ/ʩʤ2, ʵʢʩʧʦʟʠʮʠʷ ʩʦʩʪʘʚʣʷʣʘ 

10 ʤʠʥʫʪ, ʥʘ ʢʫʨʩ ʣʝʯʝʥʠʷ ï 5-6 ʧʨʦʮʝʜʫʨ ʝʞʝ-

ʜʥʝʚʥʦ. ʈʘʩʪʚʦʨ ʣʠʜʦʢʘʠʥʘ ʚʚʦʜʠʣʠ ʩ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʛʦ ʧʦʣʶʩʘ ʪ.ʢ. ʣʠʜʦʢʘʠʥ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʟʘʨʷʜ. ʂ ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʧʦʣʶʩʫ ʧʦʜʢʣʶʯʘʣʠ ʧʘʩ-

ʩʠʚʥʳʡ ʵʣʝʢʪʨʦʜ ʠ ʟʘʢʨʝʧʣʷʣʠ ʝʛʦ ʥʘ ʧʨʝʜʧʣʝʯʴʝ ʫ 

ʧʘʮʠʝʥʪʘ. 

ɸʢʪʠʚʥʳʡ ʵʣʝʢʪʨʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʩʧʦʣʘ-

ʛʘʣʠ ʚ ʪʨʠʛʝʨʥʦʡ ʟʦʥʝ ʞʝʚʘʪʝʣʴʥʳʭ ʤʳʰʮ. 

ʉʨʘʟʫ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʝʘʥʩʘ ʌʌ, ʥʘ ʦʙʣʘʩʪʴ 

ʞʝʚʘʪʝʣʴʥʳʭ ʤʳʰʮ ʧʨʦʚʦʜʠʣʠ ʩʝʘʥʩ ʄʃʊ ʩ ʧʦʤʦ-

ʱʴʶ ʘʧʧʘʨʘʪʘ ʤʘʛʥʠʪʥʦ-ʤʥʬʨʘʢʨʘʩʥʦʛʦ ʣʘʟʝʨʥʦʛʦ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ çʈʀʂʊɸ-04/4è, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʝʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ, ʧʨʦʥʠʢʘʶʱʝʝ ʚ ʪʢʘʥʴ, ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʥʘ ʦʙʲʝʢʪ ʢʦʛʝʨʝʥʪʥʦʛʦ ʠ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ 

ʩʚʝʪʦʚʳʭ ʧʦʪʦʢʦʚ ʠʥʬʨʘʢʨʘʩʥʳʭ ʠ ʢʨʘʩʥʦʛʦ ʜʠʘʧʘ-

ʟʦʥʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʇʄʇ). 

ʊʘʢ, ʇʄʇ ʦʢʘʟʳʚʘʝʪ ʩʝʜʘʪʠʚʥʳʡ, ʤʝʩʪʥʳʡ 

ʪʨʦʬʠʯʝʩʢʠʡ, ʩʦʩʫʜʦʨʘʩʰʠʨʷʶʱʠʡ, ʠʤʤʫʥʦʤʦʜʫ-

ʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪʳ. ʃʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ ʦʙʣʘʜʘʝʪ 

ʚʳʨʘʞʝʥʥʳʤ ʧʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ, 

ʢʦʪʦʨʳʡ ʦʙʫʩʣʦʚʣʝʥ ʫʣʫʯʰʝʥʠʝʤ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

ʠ ʥʦʨʤʘʣʠʟʘʮʠʝʡ ʥʘʨʫʰʝʥʥʦʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ, 

ʘʢʪʠʚʘʮʠʝʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʯʘʛʝ ʚʦʩ-

ʧʘʣʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʝʤ ʦʪʝʢʘ ʪʢʘʥʠ, ʧʨʝʜʦʪʚʨʘʱʝ-

ʥʠʝʤ ʨʘʟʚʠʪʠʷ ʘʮʠʜʦʟʘ ʠ ʛʠʧʦʢʩʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦ-

ʯʝʪʘʥʠʝ ʇʄʇ ʩ ʣʘʟʝʨʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʥʠʢʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʣʘʟʝʨʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʫʤʝʥʴʰʘʝʪ ʝʛʦ ʦʪʨʘʞʝʥʠʝ ʥʘ ʛʨʘʥʠʮʝ 

ʨʘʟʜʝʣʘ ʪʢʘʥʝʡ ʠ ʫʣʫʯʰʘʝʪ ʧʦʛʣʦʱʝʥʠʷ, ʯʪʦ ʧʨʠʚʦ-

ʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʣʘʟʝʨʦʪʝʨʘʧʠʠ. 

ʂʫʨʩ ʄʃʊ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪ-

ʨʘʤ: ʠʤʧʫʣʴʩʥʘʷ ʤʦʱʥʦʩʪʴ ʣʘʟʝʨʥʦʛʦ ʠʥʬʨʘʢʨʘʩ-

ʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 4ɺʪ; ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ï 60 ɺʪ; ʥʘ ʢʫʨʩ 5-6 ʧʨʦ-

ʮʝʜʫʨ ʝʞʝʜʥʝʚʥʦ. ɺ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʨʝʢʦʤʝʥ-

ʜʦʚʘʥʦ ʧʨʦʚʦʜʠʪʴ ʧʘʣʴʮʝʚʦʡ ʤʘʩʩʘʞ ʞʝʚʘʪʝʣʴʥʳʭ 

ʤʳʰʮ ʠ ʤʠʦʛʠʤʥʘʩʪʠʢʫ ʚ ʱʘʜʷʱʝʤ ʨʝʞʠʤʝ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʳ ʧʨʦʚʦʜʠʣʠ ʩʝʘʥʩʳ ʋʌʌ 

ʛʝʣʷ çʅʘʡʟè ʥʘ ʦʙʣʘʩʪʴ ʞʝʚʘʪʝʣʴʥʳʭ ʤʳʰʮ ʩ ʧʦʤʦ-

ʱʴʶ ʘʧʧʘʨʘʪʘ ʜʣʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ ʩʝʨʠʠ 

çBTL-5000SLCombiè. 

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʮʝʜʫʨ 

ʋʌʌ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝ-

ʧʘʨʘʪʦʚ ʦʙʣʘʜʘʶʱʠʭ ʩʠʥʝʨʛʠʯʥʳʤ ʩ ʫʣʴʪʨʘʟʚʫʢʦʤ 

(ʋɿ) ʜʝʡʩʪʚʠʝʤ. ʋɿ ʢʦʣʝʙʘʥʠʷ ʧʨʦʥʠʢʘʶʪ ʚ ʪʢʘʥʠ 

ʥʘ ʛʣʫʙʠʥʫ 4-6 ʩʤ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʋɿ ʥʘ ʪʢʘʥʠ ʚʳ-

ʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʟʳ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ: 

- ʬʘʟʘ ʧʨʝʦʙʣʘʜʘʥʠʷ ʩʪʨʝʩʩ-ʠʥʜʫʮʠʨʫʶʱʝʡ ʩʠ-

ʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʜʣʠʪʩʷ ʦʢʦʣʦ 4 ʯʘʩʦʚ ʧʦʩʣʝ ʜʝʡ-

ʩʪʚʠʷ ʋɿ. ɸʢʪʠʚʘʮʠʷ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʘʪʘʙʦʣʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʙʨʦʩ ʚ ʢʨʦʚʴ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʵʪʦʡ ʬʘʟʳ; 

- ʬʘʟʘ ʧʨʝʦʙʣʘʜʘʥʠʷ ʩʪʨʝʩʩ-ʣʠʤʠʪʠʨʫʶʱʝʡ ʩʠ-

ʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʜʣʠʪʩʷ ʦʪ 4 ʜʦ 12 ʯʘʩʦʚ. ɼʣʷ ʵʪʦʡ 

ʬʘʟʳ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʩʠʩʪʝʤʳ, ʩʥʠʞʝʥʠʝ ʚ ʢʨʦʚʠ ʫʨʦʚʥʷ ʢʦʨʪʠʟʦʣʘ ʠ ʘʜ-

ʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʳʭ ʛʦʨʤʦʥʦʚ, ʫʩʠʣʠʚʘʶʪʩʷ ʩʠʥ-

ʪʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʪʢʘʥʷʭ, ʫʩʢʦʨʷʶʪʩʷ ʨʝʧʘʨʘ-

ʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ 

ʢʣʝʪʦʢ; 

- ʬʘʟʘ ʫʩʠʣʝʥʠʷ ʢʦʤʧʝʩʘʪʦʨʥʦ-ʧʨʠʩʧʦʩʦʙʠ-

ʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʘʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʪ 12 ʜʦ 

24 ʯʘʩʦʚ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʋɿ. ɺ ʵʪʦʡ ʬʘʟʝ ʧʨʦʠʩ-

ʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʤʠʪʦʭʦʥʜʨʠʡ, ʪʢʘʥʝ-

ʚʦʛʦ ʜʳʭʘʥʠʷ, ʨʘʩʪʝʪ ʢʦʣʠʯʝʩʪʚʦ ʤʠʪʦʟʦʚ ʚ ʢʣʝʪʢʘʭ, 

ʫʩʠʣʠʚʘʝʪʩʷ ʣʠʤʬʦ- ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ; 

- ʧʦʟʜʥʠʡ ʩʣʝʜʦʚʳʡ ʧʝʨʠʦʜ, ʢʦʪʦʨʳʡ ʜʣʠʪʩʷ ʜʦ 

3ʭ-4ʭ ʤʝʩʷʮʝʚ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʢʪʠʚʠʟʘʮʠʝʡ ʚʩʝʭ 

ʚʠʜʦʚ ʦʙʤʝʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʋɿ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩʳ ʨʝʛʝʥʝ-

ʨʘʮʠʠ ʠ ʨʝʧʘʨʘʮʠʠ, ʦʢʘʟʳʚʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴ-

ʥʦʝ, ʘʥʘʣʴʛʝʟʠʨʫʶʱʝʝ, ʛʘʥʛʣʠʦʙʣʘʥʠʨʫʶʱʝʝ, ʩʧʘʟ-

ʤʦʣʠʪʠʯʝʩʢʦʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ, ʜʝʩʝʥʩʠʙʠʣʠʟʠʨʫ-

ʶʱʝʝ, ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʝ ʠ ʜʝʬʠʙʨʦʟʠʨʫʶʱʝʝ 

ʜʝʡʩʪʚʠʝ, ʧʦʚʳʰʘʝʪ ʘʜʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʞʠ 

ʠ ʫʩʠʣʠʚʘʝʪ ʘʜʘʧʪʘʮʠʦʥʥʦ-ʪʨʦʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

[7-9]. 

ɻʝʣʴ çʅʘʡʟè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʩʪʝʨʦʠʜ-

ʥʳʡ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʝʧʘʨʘʪ ʩ ʚʳʨʘʞʝʥ-

ʥʦʡ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʷʚʣʷʝʪʩʷ 

ʧʨʦʠʟʚʦʜʥʳʤ ʩʫʣʴʬʦʥʦʤʠʜʘ. ɼʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝ-

ʩʪʚʦʤ ʛʝʣʷ çʅʘʡʟè ʷʚʣʷʝʪʩʷ ʥʠʤʝʩʫʣʠʜ [11]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʋʌʌ ʛʝʣʴ çʅʘʡʟè ʦʙʠʣʴʥʦ 

ʥʘʥʦʩʠʣʠ ʥʘ ʢʦʞʫ ʚ ʧʨʦʝʢʮʠʠ ʞʝʚʘʪʝʣʴʥʳʭ ʤʳʰʮ, 
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ʪ.ʢ. ʦʥ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʠ ʢʦʥʪʘʢʪʥʦʡ ʩʨʝ-

ʜʦʡ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʠʟʣʫʯʘʪʝʣʴ ʋɿ ʩ ʧʣʦʱʘʜʴʶ ʨʘ-

ʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 1 ʩʤ2,ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʋɿ ʩʦʩʪʘʚ-

ʣʷʣʘ 0,4-0,6 ɺʪ/ʩʤ2, ʨʝʞʠʤ ʧʦʩʪʦʷʥʥʳʡ, ʤʝʪʦʜʠʢʘ 

ʣʘʙʠʣʴʥʘʷ, ʵʢʩʧʟʠʮʠʷ 10 ʤʠʥʫʪ, ʥʘ ʢʫʨʩ 5-6 ʧʨʦʮʝ-

ʜʫʨ ʝʞʝʜʥʝʚʥʦ. 

ɺ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʧʨʦʚʦ-

ʜʠʪʴ ʘʢʪʠʚʥʦ ʧʘʣʴʮʝʚʦʡ ʤʘʩʩʘʞ ʞʝʚʘʪʝʣʴʥʳʭ 

ʤʳʰʮ ʠ ʤʠʦʛʠʤʥʘʩʪʠʢʫ ʚ ʠʥʪʝʥʩʠʚʥʦʤ ʨʝʞʠʤʝ. 

ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠ-

ʥʘʤʠʢʠ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʫʙʲʝʢʪʠʚ-

ʥʳʤʠ ʠ ʦʙʲʝʢʪʠʚʥʳʤʠ ʜʘʥʥʳʤʠ: ʦʪʩʫʪʩʪʚʠʝ ʙʦʣʠ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ 

ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʠ ʦʪʢʨʳʪʠʝ ʨʪʘ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʄʠʨʟʘ ɸ. ʀ. ʕʪʠʦʣʦʛʠʷ ʠ ʧʘʪʦʛʝʥʝʟ ʜʠʩʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʠ ʞʝʚʘ-

ʪʝʣʴʥʳʭ ʤʳʰʮ / ɸ. ʀ. ʄʠʨʟʘ, ɽ. ʖ. ʄʦʟʦʣʶʢ, ɸ. ɺ. 

// ʉʦʚʨʝʤʝʥʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʷ. ï 209. - ˉ1. ʉ. 102-

106. 

2. ʇʫʟʠʥ ʄ.ʅ. ɹʦʣʝʚʘʷ ʜʠʩʬʫʥʢʮʠʷ ʚʠʩʦʯʥʦ-

ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚ / ʇʫʟʠʥ ʄ.ʅ., ɺʷʟʴʤʠʥ ɸ. 

ʗ ï ʄ. ʄʝʜʠʮʠʥʘ, 2002. ï 109 ʩ. 

3. ʄʘʢʝʝʚ ɺ. ʌ. ʏʘʩʪʦʪʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠ-

ʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ / ɺ. ʌ. ʄʘ-

ʢʝʝʚ, ʋ. ɼ. ʊʝʣʠʰʝʚʩʢʘʷ, ʈ. ɺ. ʂʫʣʠʥʯʝʥʢʦ // ʅʦ-

ʚʠʥʠ ʩʪʦʤʘʪʦʣʦʛʽʾ. ï 2009. - ˉ2. ï C. 48-51. 

4. ʉʝʤʢʠʥ ɺ. ɸ. ɼʠʘʛʥʦʩʪʠʢʘ ʜʠʩʬʫʥʢʮʠʠ ʚʠ-

ʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʳʭ ʩʫʩʪʘʚʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʧʘʪʦʣʦʛʠʝʡ ʦʢʢʣʶʟʠʠ, ʠ ʣʝʯʝʥʠʝ ʪʘʢʠʭ ʙʦʣʴʥʳʭ / ɺ. 

ɸ. ʉʝʤʢʠʥ, ʅ. ɸ. ʈʘʙʫʭʠʥʘ, ɼ. ɺ. ʂʨʘʚʯʝʥʢʦ // ʉʪʦ-

ʤʘʪʦʣʦʛʠʷ. ï 2007. ̄ 1. ï ʉ. 44-49. 

5. ʂʣʠʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʩʠʩʪʝʤʳ [ʃʝ-

ʙʝʜʝʥʢʦ ʀ.ʖ., ɸʨʫʪʶʥʦʚ ʉ. ɼ., ɸʥʪʦʥʠʢ ʄ. ʄ., 

ʉʪʫʧʥʠʢʦʚ ɸ. ɸ.] ï ʄ.: ʄʝʜʧʨʝʩʩ-ʀʥʬʦʨʤ. ï 2006. 

ï 122 ʩ. 

6. ʇʘʥʪʝʣʝʝʚ ɺ. ɸ. ɼʠʘʛʥʦʩʪʠʢʘ ʥʘʨʫʰʝʥʠʡ ʘʨ-

ʪʠʢʫʣʷʮʠʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʩʬʫʥʢ-

ʮʠʷʤʠ ʚʠʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ / ɺ. ɸ. 

ʇʘʥʪʝʣʝʝʚ, ɽ. ʄ. ʈʦʰʠʥ, ʉ. ɺ. ʇʘʥʪʝʣʝʝʚ // ʉʪʦʤʘ-

ʪʦʣʦʛʠʷ. ï 2001. - ˉ1. ï ʉ. 52-57. 

7. ʋʣʘʱʠʢ ɺ. ʉ. ʆʙʱʘʷ ʬʠʟʠʦʪʝʨʘʧʠʷ. ʋʯʝʙ-

ʥʠʢ / ɺ. ʉ. ʋʣʘʱʠʢ, ʀ. ɺ. ʃʫʢʦʤʩʢʠʡ ï ʄʥ.: ʂʥʠʞ-

ʥʳʡ ɼʦʤ. ï 2004. ï 512 ʩ. 

8. ʋʣʘʱʠʢ ɺ.ʉ. ʌʠʟʠʦʪʝʨʘʧʠʷ. ʅʦʚʝʡʰʠʝ ʤʝ-

ʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ. ʉʧʨʘʚʦʯʥʦʝ ʧʦʩʦʙʠʝ / ɺ.ʉ. ʋʣʘ-

ʱʠʢ ï ʄʥ.: ʂʥʠʞʥʳʡ ɼʦʤ. ï 2013. ï 448 ʩ. 

9. ʂʦʤʧʘʥʠʷ çɹʊʃ-ʋʢʨʘʠʥʘè. ʉʝʨʠʷ BTL-

5000Puls ʕʣʝʢʪʨʦʪʝʨʘʧʠʷ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ. 

10. ʅʝʩʪʝʨʦʠʜʥʳʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ [ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ] / [ʉʪʨʘʯʫʥʩʢʠʡ ʃ. 

ʉ., ʂʦʟʣʦʚ ʉ. ʅ., ʂʫʢʝʩ ɺ. ɻ., ʇʝʪʨʦʚ ɺ. ʀ.] ʕʣʝʢ-

ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ 

http://www.antibiotic.ru/rus/all/metod/npvs/npvs.shtm

l. 

11. çʅʘʡʟè (ʛʝʣʴ). ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ 

http:www.likar.info/lekarstva/Najz-gel/. 

 

Karataeva Lola Abdullaevna 

Tashkent Pediatric Medical Institute, 

Candidate of Medical Sciences, 

assistant of the Department of Pathological Anatomy 

Arifdjanova Jonona Farrukh qizi 

Tashkent Pediatric Medical Institute, 

Student, the Faculty of Pediatrics. 

Sadriddinova Muborak Asomiddin qizi 

Tashkent Pediatric Medical Institute 

Student, the Faculty of Pediatrics 

 

STRUCTURAL ANALYSIS OF THE CASES OF SUDDEN DEATH AND SUDDEN DEATH 

SYNDROME IN YOUNG CHILDREN.  

 

One of the main tasks of forensic medical exami-

nation is to study the causes of sudden death of children 

the first year of life. This problem is of great importance 

for improving the quality of the work of medical and 

preventive institutions, since further reduction of child 

morbidity and mortality is considered one of the most 

urgent health problems. 

The indicator of infant mortality is integral, not 

only characterizing the quality of medical care, but also 

reflecting the level of socioeconomic, political and cul-

tural development of society. The country's strategy is 

aimed at improving the health of the population, in par-

ticular, children's health, as well as reducing child mor-

tality. 

Of the 526 forensic examinations of dead children 

between the ages of 4 days and 1 year, 198 children 

were selected who had a post mortem diagnosis of sud-

den death syndrome and 328 children who died sud-

denly. 

305 (57.9%) corpses of children came from clin-

ics, 118 (22.4%) from reception, 103 (19.6%) from 

home. 

As can be seen from Table 1, the dead children 

were mainly diagnosed with bronchopneumonia and 

sepsis (64.3 and 14.4%, respectively). 

Table 1 shows data on postmortem diagnoses, ac-

cording to which bronchopneumonia also occupies a 

leading place, amounting to 43.9%. As can be seen 

from the table, the diagnosis of sudden death syndrome 

is set in 37.6% of cases. 

 

http://www.antibiotic.ru/rus/all/metod/npvs/npvs.shtml
http://www.antibiotic.ru/rus/all/metod/npvs/npvs.shtml
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Table 1 

Causes of sudden death of children under 1 year of age according to clinical diagnosis, n = 423 

Diagnosis 
Number of children 

abs. % 

Bronchopneumonia 272 64,3 

Sepsis 61 14,4 

Intestinal infections 47 11,1 

Congenital heart disease, congenital pathology of the central nervous system 29 6,9 

Other 14 3,3 

 

Table 2 

Causes of sudden death of children under 1 year of age according to forensic medical examination, n = 526 

Diagnosis 
Number of children 

ʘbs. % 

Bronchopneumonia 231 43,9 

Syndrome of sudden death of children 198 37,6 

Sepsis 51 9,7 

Intestinal infections 26 4,9 

Congenital malformations 13 2,5 

Other 7 1,3 

 

When analyzing the prevalence of sudden death 

among 328 children under 1 year old, it was found that 

the incidence rate is 8-10 and 10-12 months (28.7 Ñ 2.5 

and 37.8 Ñ 2.7%, respectively). Among the deceased, 

boys predominate - 57 Ñ 2.7% against 43 Ñ 2.7% of 

girls (Table 3.) 

 

Table 3. 

Distribution of children who died suddenly according to age and gender. 

Age, month. 
Boys Girls Total 

abs. % abs. % abs. % 

2-4 30 16,0Ñ2,7 18 12,8Ñ2,7 48 14,6Ñ1,9 

5-7 39 20,9Ñ2,9 23 16,3Ñ3,1 62 18,9Ñ2,2 

8-10 52 27,8Ñ3,3 42 29,8Ñ3,9 94 28,7Ñ2,5 

10-12 66 35,3Ñ3,5 58 41,1Ñ4,1 124 37,8Ñ2,7 

Total 187 57,0Ñ2,7 141 43,0Ñ2,7 328 100,0 

 

According to our data, the syndrome of sudden 

death with the greatest frequency was registered at the 

age of 2-4 and 5-7 months. (respectively, 49 Ñ 3.6 and 

39.4 Ñ 3.5%). Among the children with SHS, boys also 

prevailed (P <0.001) - 134 cases (Table 4). 

 

Table 4 

Distribution of children with sudden death syndrome depending on age and gender. 

Age, month. 
Boys Girls Total 

abs. % ʘbs % abs. % 

2-4 65 67,0Ñ4,1 32 33Ñ5,8 97 49Ñ3,6 

5-7 53 67,9Ñ4,0 25 32,1Ñ5,8 78 39,4Ñ3,5 

8-10 16 69,6Ñ3,9 7 30,4Ñ5,7 23 11,6Ñ2,3 

Total 134 67,7Ñ3,3 64 32,3Ñ3,3 198 100 

 

Analysis of the anamnestic data showed that the 

children were mainly from the first and second preg-

nancies (respectively, 35.5 and 45.2%). Pregnancy oc-

curred against the background of anemia in 32%, acute 

respiratory viral infection - in 16%,toxicosis was ob-

served in 20% of mothers of deceased children. Basi-

cally, the delivery took place on time, but 28.6% of 

women had premature births (Table 5). 
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Table 5. 

Distribution of children who died suddenly before the first year, depending on the age of mothers and the 

number of births. 

 

Age, years 

 

Total 

Number of pregnancies Childbirth 

1 2 3 4 5 1 2 3 4 5 

16-19 78 45 33 - - - 78 - - - - 

20-24 172 110 21 37 3 1 139 13 16 4 - 

25-29 125 43 10 38 29 5 55 15 35 20 - 

35-39 120 24 20 32 20 24 36 36 28 16 4 

40-44 31 12 6 9 - 4 19 6 6 - - 

Total 526 234 90 116 52 34 327 70 85 40 4 

% 100 44,5 17,1 22,1 9,9 6,5 62,2 13,3 16,2 7,6 0,8 

 

Important factors as the causes of sudden death in 

children under 1 year are unfavorable factors, such as 

diseases of mothers during pregnancy, complicated 

during pregnancy and childbirth. 

Thus, the average age of mothers was 27.9 Ñ 0.6 

years, the highest number of pregnant women falls be-

tween the ages of 20 and 24 - 32.7% (42). 

As can be seen from Table 5, 62.2% of children 

were from the first birth, 44.5% of the first pregnancy. 

In 17.7%, the pathology of a previous pregnancy was 

observed. 

Data on the distribution of the number of births 

depending on the age of mothers in children with sud-

den death syndrome is presented in Table 6. 

 

Table 6 

Distribution with sudden death syndrome up to 1 year, depending on the number of births and the age of 

parturient women. 

Age, years Total 
Number of pregnancies Childbirth 

1 2 3 4 5 1 2 3 4 5 

16-19 86 54 32 - - - 76 10 - - - 

20-24 111 42 38 27 3 1 65 34 12 - - 

25-29 80 31 18 15 11 5 43 24 8 4 1 

35-39 39 18 12 6 2 1 19 14 4 2 - 

40-44 12 3 4 1 3 1 5 6 1 - - 

Total 328 148 104 49 19 8 208 88 25 6 1 

%  45,1 31,7 14,9 5,8 2,4 63,4 26,8 7,6 1,8 0,3 

 

Children with a diagnosis of sudden death syn-

drome retrospectively analyzed the complex of socio-

biological indicators, which included the social charac-

teristics of the families of the deceased children, infor-

mation about the present pregnancy and childbirth, data 

of the general anamnesis of the mother (parents). 

Cases of death from the syndrome of sudden death 

were more common in families with a low educational 

level of parents (67.4%). In families where parents had 

higher or incomplete higher education, the cases of sud-

den death syndrome were registered less frequently 

(32.6%). 

Thus, summing up our research, the causative fac-

tor of sudden death syndrome depends on the mother's 

age, on the social status of the parents, on the number 

of births, and most importantly on the physical status of 

the mother herself. 
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Summary: The findings indicate a reduction in vitamin D deficiency and a decrease in Ca ++ in patients with 

type 2 diabetes and non-alcoholic fatty liver disease. Lack of Mg was found in the group of patients with type 2 

diabetes and non-alcoholic fatty liver disease. Detected more distinct manifestations of inflammation of the liver 

tissue according to the coefficient de Rhithis and the lack of data changes in patients without pathology of the 

liver. There is a reverse correlation between levels of vitamin D and HbA1c. Lowering the level of vitamin D is 

combined with lower levels of Mg and Ca ++. The direct correlation between the indices of vitamin D, Ca, Ca ++ 

and the de Rhithis coefficient was revealed. 

Key words: type 2 diabetes, nonalcoholic fatty liver disease, osteoporosis, vitamin D, Ca, Ca++ , Mg. 

 

ɸʥʦʪʘʮʽ̫: ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʠʞʝʥʥʷ ʜʝʬʽʮʠʪʫ ʚʽʪʘʤʽʥʫ D ʪʘ ʟʤʝʥʰʝʥʥʷ Ca ++ ʫ ʧʘʮʽʻʥʪʽʚ 

ʽʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ ʪʘ ʥʝʘʣʢʦʛʦʣʴʥʦʶ ʞʠʨʦʚʦʶ ʭʚʦʨʦʙʦʶ ʧʝʯʽʥʢʠ. ʅʝʜʦʩʪʘʪʥʽʩʪʴ Mg ʙʫʣʘ ʚʠʷʚ-

ʣʝʥʘ ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ ʪʘ ʥʝʘʣʢʦʛʦʣʴʥʦʶ ʞʠʨʦʚʦʶ ʭʚʦʨʦʙʦʶ ʧʝʯʽʥʢʠ. ɺʠʷʚ-

ʣʝʥʦ ʙʽʣʴʰ ʚʠʨʘʟʥʽ ʧʨʦʷʚʠ ʟʘʧʘʣʝʥʥʷ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝ ʈʽʪʽʩʘ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʟʤʽʥ ʜʘʥʠʭ 

ʫ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʧʘʪʦʣʦʛʽʾ ʧʝʯʽʥʢʠ. ɯʩʥʫʻ ʟʚʦʨʦʪʥʘ ʢʦʨʝʣʷʮʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʨʽʚʥʷʤʠ ʚʽʪʘʤʽʥʫ D ʽ HbA1c. 

ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʽʪʘʤʽʥʫ D ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʥʠʞʯʠʤʠ ʨʽʚʥʷʤʠ Mg ʽ Ca ++. ɺʠʷʚʣʝʥʘ ʧʨʷʤʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʪʘʤʽʥʫ D, Ca, Ca ++ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʜʝ ʈʽʪʽʩʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ, ʥʝʘʣʢʦʛʦʣʴʥʘ ʞʠʨʦʚʘ ʭʚʦʨʦʙʘ ʧʝʽʥʢʠ, ʦʩʪʝʦʧʦʨʦʟ, ʚʽʪʘʤʽʥ D, 

Ca, Ca++ , Mg. 

 

ɿʛʽʜʥʦ ʜʘʥʠʭ International Diabetes Federating 

(IDF atlas 7th edition), ʢʽʣʴʢʽʩʪʴ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʭʚʦ-

ʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ (ʎɼ) ʩʪʘʥʦʚʠʪʴ 415 ʤʣʥ 

ʦʩʽʙ, ʘ, ʟʘ ʧʨʦʛʥʦʟʘʤʠ ʤʝʜʠʯʥʠʭ ʘʥʘʣʽʪʠʢʽʚ, ʜʦ 2040 

ʨʦʢʫ ʮʷ ʮʠʬʨʘ ʟʙʽʣʴʰʠʪʴʩʷ ʜʦ 642 ʤʣʥ. ʎɼ ï ʮʝ 

ʦʜʥʘ ʟ ʚʘʞʣʠʚʠʭ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ ʫ 

ʚʩʴʦʤʫ ʩʚʽʪʽ, ʯʝʨʝʟ ʡʦʛʦ ʧʦʰʠʨʝʥʽʩʪʴ ʽ ʪʷʞʢʽʩʪʴ 

ʫʩʢʣʘʜʥʝʥʴ. ʎɼ ʚʠʟʥʘʥʠʡ ʫ ʩʚʽʪʽ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʠʭ ʥʝʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʝ ʟʘʡʤʘʻ 

ʯʝʪʚʝʨʪʝ ʤʽʩʮʝ ʩʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʽ ʚ 

ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ. 

ʆʩʪʘʥʥʽ ʨʦʢʠ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʠ-

ʚʯʝʥʥʶ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʦʩʪʝʦʧʦʨʦʟʫ (ʆʇ) 

ʧʨʠ ʎɼ 2 ʪʠʧʫ, ʚʩʝʙʽʯʥʦ ʘʥʘʣʽʟʫʶʪʴʩʷ ʚʟʘʻʤʦʟʚ'ʷ-

ʟʢʠ ʜʘʥʠʭ ʧʘʪʦʣʦʛʽʡ. ʉʦʮʽʘʣʴʥʘ ʟʥʘʯʫʱʽʩʪʴ ʆʇ ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚʠʩʦʢʦʶ ʧʦʰʠʨʝʥʽʩʪʶ, ʘʣʝ ʽ 

ʡʦʛʦ ʥʘʩʣʽʜʢʘʤʠ ï ʧʝʨʝʣʦʤʘʤʠ ʭʨʝʙʮʽʚ ʽ ʢʽʩʪʦʢ ʧʝ-

ʨʠʬʝʨʠʯʥʦʛʦ ʩʢʝʣʝʪʘ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʚʠʩʦʢʠʡ ʨʽ-

ʚʝʥʴ ʥʝʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʚʝʣʠʢʽ ʤʘʪʝʨʽʘʣʴʥʽ ʚʠ-

ʪʨʘʪʠ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ [1]. ʊʘʢ, ʆʇ ʻ ʧʨʠ-

ʯʠʥʦʶ 8,9 ʤʣʥ ʧʝʨʝʣʦʤʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʚʽʪʽ 

ʱʦʨʽʯʥʦ. ʈʠʟʠʢ ʟʣʘʤʘʪʠ ʧʝʨʝʜʧʣʽʯʯʷ, ʩʪʝʛʥʦ ʘʙʦ 

ʭʨʝʙʝʪ ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ ʩʪʘʥʦʚʠʪʴ 30-40 %, ʱʦ ʚʽʜ-

ʧʦʚʽʜʘʻ ʨʠʟʠʢʫ ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʮʷ. ɿʘ ʜʘʥʠʤʠ 

ʝʢʩʧʝʨʪʽʚ ɺʆʆɿ, ʜʣʷ ʆʇ ʭʘʨʘʢʪʝʨʥʘ ʚʠʩʦʢʘ ʧʦʰʠ-

ʨʝʥʽʩʪʴ ʚ ʨʽʟʥʠʭ ʧʦʧʫʣʷʮʽʷʭ, ʚ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ. ʊʘʢ, 

ʩʝʨʝʜ ʙʽʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ʽ ɿʘʭʽʜ-

ʥʦʾ ɭʚʨʦʧʠ ʫ ʚʽʮʽ 50 ʨʦʢʽʚ ʽ ʩʪʘʨʰʝ ʆʇ ʚʠʷʚʣʷʻʪʴʩʷ 

ʫ 34 % ʞʽʥʦʢ ʽ 27 % ʯʦʣʦʚʽʢʽʚ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʘ ʆʇ 

ʩʪʨʘʞʜʘʶʪʴ ʙʣʠʟʴʢʦ 14 ʤʣʥ ʦʩʽʙ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ, 

ʱʦ ʆʇ ʟʘʡʤʘʻ ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʩʝʨʝʜ ʟʘʭʚʦ-

ʨʶʚʘʥʴ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʝʨʫʭʦʤʣʝʥʦʩʪʽ, ʽʥʚʘʣʽ-

ʜʥʦʩʪʽ ʽ ʩʤʝʨʪʽ [2]. 

ʅʘʪʝʧʝʨ ʢʘʣʴʮʽʡ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʚʽʪʘʤʽʥʦʤ D ʻ 

ʦʩʥʦʚʥʦʶ ʥʫʪʨʽʮʽʘʣʴʥʦʶ ʢʦʨʝʢʮʽʻʶ ʜʣʷ ʧʨʦʬʽʣʘʢ-

ʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʆʇ ʪʘ ʦʩʪʝʦʧʝʥʽʾ [3]. 

ʄʘʢʨʦ- ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʠ, ʙʝʟ ʷʢʠʭ ʬʽʟʽʦʣʦʛʽʯʥʽ 

ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʽʟʤʽ ʥʝʤʦʞʣʠʚʽ, ʥʘʟʠʚʘʶʪʴʩʷ ʝʩʩʝʥ-

ʮʽʘʣʴʥʠʤʠ [4, 5]. ɼʦ ʝʩʝʥʮʽʘʣʴʥʠʭ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʝ-

ʣʝʤʝʥʪʽʚ, ʷʢʽ ʙʝʨʫʪʴ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʚ ʨʝʛʫʣʶ-

ʚʘʥʥʽ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ, ʚʽʜʥʦʩʷʪʴʩʷ Mg2 + (ʤʘ-

ʢʨʦʝʣʝʤʝʥʪʠ), Zn2 +, Cr3 +, Mn, Cu (ʤʽʢʨʦʝʣʝʤʝʥʪʠ) 

[6]. ʎɼ 2 ʪʠʧʫ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʤʽʢʨʦʝʣʝʤʝʥʪʦʟʽʚ, 

ʦʩʢʽʣʴʢʠ ʥʘ ʡʦʛʦ ʪʣʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʠʩʙʘʣʘʥʩ 
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ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʠʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ [7, 8]. ɺʠʟʥʘ-

ʯʝʥʥʷ ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʤʘʢʨʦ- ̔  ʤʽʢʨʦʝʣʝʤʝ-

ʥʪʽʚ ʥʘ ʦʨʛʘʥʽʟʤ ʭʚʦʨʠʭ ʥʘ ʎɼ 2 ʪʠʧʫ ʤʘʻ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫ-

ʚʘʥʥʷ ʮʽʻʾ ʭʚʦʨʦʙʠ. ʌʽʟʽʦʣʦʛʽʯʥʠʡ ʛʦʤʝʦʩʪʘʟ Mg2 + 

ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʘʜʞʝ ʚʽʥ 

ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʚ ʧʨʦʮʝʩʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ɿʘʚʜʷʢʠ ʟʜʘʪʥʦʩʪʽ ʚʩʪʫʧʘʪʠ ʚ ʟʚʦʨʦʪʥʽ ʭʝʣʘʪʦʧʦʜʽ-

ʙʥʽ ʟʚ'ʷʟʢʠ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʚʽʥ ʟʘʙʝʟʧʝ-

ʯʫʻ ʭʽʜ ʯʠʩʣʝʥʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ. Mg2 + ʻ ʥʫ-

ʪʨʽʢʣʽʪʠʥʥʠʤ ʢʘʪʽʦʥʦʤ, ʧʦʩʽʜʘʻ ʜʨʫʛʝ ʤʽʩʮʝ ʧʽʩʣʷ ʂ 

+ ʽ ʤʽʩʪʠʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ, ʷʜʨʽ ʽ 

ʨʠʙʦʩʦʤʘʭ. ɼʦ 80-90 % ʽʥʪʨʘʮʝʣʶʣʷʨʥʦʛʦ Mg2 + 

ʧʦʚ'ʷʟʘʥʦ ʟ ɸʊʌ, ʪʦʤʫ ʨʽʚʝʥʴ ɸʊʌ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦ-

ʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʣʽʤʽʪʫʻ ʡʦʛʦ ʟʘʧʘʩʠ [9]. 

ʇʨʦʚʝʜʝʥʽ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʩʪʨʫʢʪʫʨʠ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽ ʚʽʪʘʤʽʥʠ A, C, E, 

K ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʠ ʤʽʜʴ (Cu), ʤʘʨʛʘʥʝʮʴ (Mn), ʮʠʥʢ, 

ʩʪʨʦʥʮʽʡ, ʤʘʛʥʽʡ (Mg), ʟʘʣʽʟʦ ʽ ʙʦʨ. ɼʝʬʽʮʠʪ ʮʠʭ ʤʽ-

ʢʨʦʥʫʪʨʽʻʥʪʽʚ ʫʧʦʚʽʣʴʥʶʻ ʥʘʙʽʨ ʢʽʩʪʢʦʚʦʾ ʤʘʩʠ ʚ 

ʜʠʪʠʥʩʪʚʽ ʽ ʚ ʧʽʜʣʽʪʢʦʚʦʤʫ ʚʽʮʽ ʽ ʩʧʨʠʷʻ ʧʨʠʩʢʦʨʝʥʽʡ 

ʚʪʨʘʪʽ ʢʽʩʪʢʦʚʦʾ ʤʘʩʠ ʚ ʣʽʪʥʴʦʤʫ ʚʽʮʽ [10, 11]. 

ɿʚ'ʷʟʦʢ ʤʽʞ ʎɼ 2 ʪʠʧʫ ʽ ʜʝʬʽʮʠʪʦʤ ʤʘʛʥʽʶ 

(ɼʄ) ʘʢʪʠʚʥʦ ʚʠʚʯʘʻʪʴʩʷ. ʇʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʭʚʦʨʠʭ 

ʥʘ ʎɼ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʛʽʧʦʤʘʛʥʽʻʤʽʷ [7, 12]. ʆʩʤʦʪʠ-

ʯʥʠʡ ʜʽʫʨʝʟ ʧʽʜʩʠʣʶʻ ʚʠʚʝʜʝʥʥʷ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ ʟ 

ʦʨʛʘʥʽʟʤʫ [13] ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʥʠʢʘʻ ʜʝʬʽʮʠʪ ʤʘʛ-

ʥʽʶ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʝʢʨʝʮʽʶ ʽ ʘʢʪʠʚʥʽʩʪʴ 

ʽʥʩʫʣʽʥʫ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʽʥʩʫʣʽʥʦʨʝ-

ʟʠʩʪʝʥʪʥʦʩʪʽ (ɯʈ). ʄg 2+, ʟ'ʻʜʥʫʶʯʠʩʴ ʟ ʽʥʩʫʣʽʥʦʤ, 

ʘʢʪʠʚʫʻ ʜʘʥʠʡ ʛʦʨʤʦʥ ʽ ʧʦʪʝʥʮʽʶʻ ʪʨʘʥʩʤʝʤʙʨʘʥ-

ʥʠʡ ʧʝʨʝʭʽʜ ʛʣʶʢʦʟʠ ʚ ʤ'ʷʟʠ, ʛʝʧʘʪʦʮʠʪʠ ʽ ʽʥʰʽ ʝʥʝ-

ʨʛʦʻʤʥʽ, ʥʘʩʠʯʝʥʽ ʤʽʪʦʭʦʥʜʨʽʷʤʠ ʢʣʽʪʠʥʠ ʦʨʛʘʥʽ-

ʟʤʫ, ʧʝʨʝʰʢʦʜʞʘʶʯʠ ʪʠʤ ʩʘʤʠʤ ʬʦʨʤʫʚʘʥʥʶ ɯʈ 

[14]. 

ʅʝʜʦʩʪʘʪʥʽʡ ʤʝʪʘʙʦʣʽʯʥʠʡ ʢʦʥʪʨʦʣʴ, ʘ ʪʘʢʦʞ 

ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʷ ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʫ ʨʦʟʚʠʪʢʫ ʜʝʬʽʮʠʪʫ Mg. ʇʨʠ ʛʽʧʝʨʛʣʽʢʝʤʽʾ ʟʥʠʞʫ-

ʻʪʴʩʷ ʢʘʥʘʣʴʮʝʚʘ ʨʝʘʙʩʦʨʙʮʽʷ ʢʘʪʽʦʥʘ, ʷʢʘ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʛʽʧʝʨʤʘʛʥʝʟʫʨʽʽ ʽ ʛʽʧʦʤʘʛʥʽʻʤʽʾ [15]. 

ɯʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʧʦʰʠ-

ʨʝʥʘ ʚ ʧʦʧʫʣʷʮʽʾ ʽ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʙʽʣʴʰ ʥʽʞ 25 % 

ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʙʝʟ ʦʞʠʨʽʥʥʷ ʽ ʚ 84 % ʚʠ-

ʧʘʜʢʽʚ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʎɼ 2 ʪʠʧʫ 

[16]. ɻʽʧʦʤʘʛʥʽʻʤʽʷ ʤʦʞʝ ʙʫʪʠ ʷʢ ʧʨʠʯʠʥʦʶ, ʪʘʢ ʽ 

ʥʘʩʣʽʜʢʦʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʽʥʩʫʣʽʥʫ [17]. 

ʆʜʥʽʻʶ ʟ ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʠʭ ʥʫʪʨʽʮʽʘʣʴʥʠʭ 

ʧʦʪʨʝʙ ʢʽʩʪʢʠ ʻ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʾʾ ʤʘʛʥʽʻʤ ï ʝʣʝʤʝʥ-

ʪʦʤ, ʷʢʠʡ ʨʝʛʫʣʶʻ ʤʽʥʝʨʘʣʽʟʘʮʽʶ, ʨʽʚʥʦʤʽʨʥʝ ʟʨʦʩ-

ʪʘʥʥʷ, ʛʥʫʯʢʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʽ ʟʙʽ-

ʣʴʰʫʻ ʨʝʧʘʨʘʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʢʽʩʪʦʢ. ɯ ʥʘʚʧʘʢʠ, 

ʜʝʬʽʮʠʪ ʤʘʛʥʽʶ ʚ ʦʨʛʘʥʽʟʤʽ ʧʝʨʝʰʢʦʜʞʘʻ ʫʩʧʽʰʥʽʡ 

ʪʝʨʘʧʽʾ ʪʘ ʧʨʦʬʽʣʘʢʪʠʮʽ ʧʦʨʫʰʝʥʴ ʩʪʨʫʢʪʫʨʠ ʢʽʩʪʢʠ 

(ʦʩʪʝʦʧʦʨʦʟ ʽ ʽʥ.). ʉʝʨʝʜ ʨʽʟʥʠʭ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ 

ʦʩʥʦʚʥʠʤ ʜʝʧʦ ʤʘʛʥʽʶ ʻ ʩʘʤʝ ʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ. 

ʂʨʽʤ ʪʦʛʦ, ʱʦ ʢʽʩʪʢʘ ʻ ʜʝʧʦ ʤʘʛʥʽʶ, ʤʘʛʥʽʡ ʪʘʢʦʞ 

ʯʠʥʠʪʴ ̔ ʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʶ ʽ ʩʪʨʫʢʪʫʨʫ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ï ʥʠʟʴʢʽ ʨʽʚʥʽ ʤʘʛʥʽʶ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʥʠʟʴʢʦʶ ʢʽʩʪʢʦʚʦʶ ʤʘʩʦʶ ʽ ʆʇ [18]. 

ʋ ʥʦʨʤʽ ʟʘ ʜʦʙʫ ʚ ʦʨʛʘʥʽʟʤ ʤʘʻ ʥʘʜʭʦʜʠʪʠ ʙʣʠ-

ʟʴʢʦ 300 ʤʛ ʤʘʛʥʽʶ ʜʣʷ ʞʽʥʦʢ ʽ 350 ʤʛ ï ʜʣʷ ʯʦʣʦʚʽ-

ʢʽʚ. ɿʘ ʜʘʥʠʤʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʙʣʠ-

ʟʴʢʦ 30 % ʞʠʪʝʣʽʚ ʱʦʜʥʷ ʟ ʾʞʝʶ ʦʪʨʠʤʫʶʪʴ ʤʝʥʰʝ 

70 % ʜʦʙʦʚʦʾ ʜʦʟʠ ʤʘʛʥʽʶ. ʄʘʛʥʽʡ ʟʘʡʤʘʻ ʯʝʪʚʝʨʪʝ 

ʤʽʩʮʝ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʧʽʩʣʷ ʥʘ-

ʪʨʽʶ, ʢʘʣʽʶ ʽ ʢʘʣʴʮʽʶ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ 24 ʛ, ʧʨʠʯʦʤʫ ʙʣʠʟʴʢʦ 40 % ʨʦʟʧʦʜʽʣʝʥʦ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦ. ɹʣʠʟʴʢʦ 60 % ʤʘʛʥʽʶ ʟʥʘʭʦ-

ʜʠʪʴʩʷ ʚ ʢʽʩʪʢʦʚʽʡ ʽ ʙʣʠʟʴʢʦ 20 % ʚ ʤ'ʷʟʦʚʽʡ ʪʢʘʥʠ-

ʥʘʭ. ʇʨʠʙʣʠʟʥʦ 40 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʽʩ-

ʪʠʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʩʝʨʮʷ, ʥʠʨʦʢ, ʟ 

ʥʠʭ 20-30 % ʤʦʞʝ ʙʫʪʠ ʰʚʠʜʢʦ ʤʦʙʽʣʽʟʦʚʘʥʦ ʚ ʫʤʦ-

ʚʘʭ ʡʦʛʦ ʧʽʜʚʠʱʝʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ. ɺ ʽʦʥʽʟʦʚʘʥʦʤʫ 

ʩʪʘʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʙʣʠʟʴʢʦ 60 % ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʤʘʛ-

ʥʽʶ, ʽʥʰʘ ʯʘʩʪʠʥʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʨʦʪʝʾʥʘʤʠ, ʬʦʩʬʘ-

ʪʘʤʠ, ʮʠʪʨʘʪʘʤʠ [19]. 

ʄʘʛʥʽʡ ʻ ʦʜʥʠʤ ʽʟ ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʠʭ ʥʫʪ-

ʨʽʻʥʪʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʧʦʣʫʯʥʫ ʪʢʘ-

ʥʠʥʫ. ʅʝʜʦʩʪʘʪʥʷ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʤʘʛʥʽʻʤ ʻ ʦʜʥʽʻʶ 

ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʠʯʠʥ ʧʦʨʫʰʝʥʴ ʩʪʨʫʢʪʫʨʠ (ʜʠ-

ʩʧʣʘʟʽʾ) ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ʉʠʩʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ ʢʣʽʪʠʥ ʤʘʛʥʽʻʤ ʽ 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟʘ-

ʩʚʽʜʯʫʻ ʧʨʦ ʪʘʢʽ ʤʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ ʚʧʣʠʚʫ ʜʝ-

ʬʽʮʠʪʫ ʤʘʛʥʽʶ, ʷʢ ʦʩʣʘʙʣʝʥʥʷ ʩʠʥʪʝʟʫ ʙʽʣʢʽʚ ʚʥʘ-

ʩʣʽʜʦʢ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʪʈʅʂ, ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʛʽ-

ʘʣʫʨʦʥʘʥʩʠʥʪʝʪʘʟ, ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ, ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʛʽʘʣʫʨʦʥʽ-

ʜʘʟʠ ʽ ʣʽʟʽʥʦʢʩʠʜʘʟʠ [20]. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʽʩʪ-

ʢʦʚʘ ʪʢʘʥʠʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʪʽʣʴʢʠ ʥʘ 70 % ʟ ʢʘʣʴʮʽʻ-

ʚʠʭ ʩʧʦʣʫʢ, ʘ ʥʘ 22 % ï ʟ ʢʦʣʘʛʝʥʫ, 8 % ʩʪʘʥʦʚʠʪʴ 

ʚʦʜʥʘ ʬʨʘʢʮʽʷ. 

ɺʘʞʣʠʚʽʩʪʴ ʨʦʣʽ ʤʘʛʥʽʶ ʚ ʧʽʜʪʨʠʤʮʽ ʩʪʨʫʢʪʫʨʠ 

ʢʽʩʪʢʠ ʧʦʚ'ʷʟʘʥʘ ʽ ʟ ʪʠʤ, ʱʦ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʜʝʬʽ-

ʮʠʪʽ ʤʘʛʥʽʶ ʧʦʨʫʰʫʻʪʴʩʷ ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʘʩʧʝʢʪ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʦʙʤʽʥʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ï ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷ Mg/Ca. ʇʨʠ ʟʥʠʞʝʥʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Mg/Ca 

ʚ ʩʪʦʨʦʥʫ ʜʝʬʽʮʠʪʫ ʤʘʛʥʽʶ ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ ʚ ʢʽʩʪʮʽ 

ʫʧʦʚʽʣʴʥʝʥʽ, ʰʚʠʜʰʝ ʜʝʧʦʥʫʶʪʴʩʷ ʪʦʢʩʠʯʥʽ ʤʝʪʘʣʠ 

(ʥʘʩʘʤʧʝʨʝʜ, ʢʘʜʤʽʡ ʽ ʩʚʠʥʝʮʴ). ɺʥʘʩʣʽʜʦʢ ʥʘʢʦʧʠ-

ʯʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʩʫʛʣʦʙʽ ʯʝʨʝʟ ʧʦʨʫ-

ʰʝʥʥʷ ʧʨʦʧʦʨʮʽʾ Mg/Ca ʬʫʥʢʮʽʷ ʩʫʛʣʦʙʽʚ ʧʦʩʪʫ-

ʧʦʚʦ ʧʦʛʽʨʰʫʻʪʴʩʷ: ʟʤʝʥʰʫʻʪʴʩʷ ʦʙʩʷʛ ʨʫʭʽʚ, ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʜʝʬʦʨʤʘʮʽʷ ʩʫʛʣʦʙʽʚ ʢʽʥʮʽʚʦʢ ʽ ʭʨʝʙʪʘ. 

ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʯʘʩʪʦʪʠ ʆʇ ʚ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ ʧʦʢʘʟʘʣʠ, ʱʦ ʙʽʣʴʰ ʚʠʩʦʢʝ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦ-

ʰʝʥʥʷ Mg/Ca ʚ ʭʘʨʯʫʚʘʥʥʽ ʚʽʜʧʦʚʽʜʘʻ ʥʠʟʴʢʽʡ ʨʦʟ-

ʧʦʚʩʶʜʞʝʥʦʩʪʽ ʆʇ [21]. 

ɼʝʬʽʮʠʪ Mg ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʨʽʜʞʝʥʥʷ ʢʽʩʪ-

ʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʘʞ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʦʨʦʞʥʠʥ; ʢʦʤʧʝʥ-

ʩʘʮʽʷ ʜʝʬʽʮʠʪʫ Mg ï ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʢʽʩ-

ʪʢʦʚʦʾ ʪʢʘʥʠʥʠ [22]. 

ʄʘʛʥʽʡ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʘʢʪʠʚʘʪʦʨʽʚ 

ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʤʽʮ-

ʥʽʩʪʴ, ʟʙʝʨʝʞʝʥʥʷ, ʽ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘ-

ʥʠʥʠ. ɯʦʥʠ ʄg2+ ʘʢʪʠʚʫʶʪʴ ʤʝʪʘʙʦʣʽʟʤ ʢʽʩʪʢʠ ʰʣʷ-

ʭʦʤ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʩʪʝʦʙʣʘʩʪʠ, ʟʥʠʞʫʶʯʠ ʩʝ-

ʢʨʝʮʽʶ ʧʘʨʘʪʠʨʝʦʾʜʥʦʛʦ ʛʦʨʤʦʥʫ (ʇʊɻ), ʷʢʠʡ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʥʦʨʤʘʣʽʟʫʻ ʤʝʪʘʙʦʣʽʟʤ ʚʽʪʘʤʽʥʫ ɺ [23]. 

ʄʘʛʥʽʡ ʩʪʠʤʫʣʶʻ ʜʽʶ ʢʘʣʴʮʠʪʦʥʽʥʫ, ʱʦ ʧʽʜʩʠ-

ʣʶʻ ʥʘʜʭʦʜʞʝʥʥʷ ʽ ʫʪʨʠʤʘʥʥʷ ʉʘ ʚ ʢʽʩʪʢʦʚʽʡ ʪʢʘ-

ʥʠʥʽ. ɺʽʜʦʤʦ, ʱʦ ʜʝʬʽʮʠʪ ʤʘʛʥʽʶ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʘʙʩʦʨʙʮʽʾ ʉʘ ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ ʥʝʘʢʪʠ-

ʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʚʽʪʘʤʽʥʫ ɺ [24]. ɻʽʧʦʤʘʛʥʽʻʤʽʷ 
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ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʇʊɻ, ʘ Mg ʚʩʪʫʧʘʻ ʚ 

ʘʥʪʘʛʦʥʽʟʤ ʟ ʽʦʥʘʤʠ ʢʘʣʴʮʽʶ, ʷʢ ʥʘ ʨʽʚʥʽ ʤʝʤʙʨʘʥ-

ʥʠʭ ʢʘʥʘʣʽʚ, ʪʘʢ ʽ ʚʩʝʨʝʜʠʥʽ ʢʣʽʪʠʥʠ [25]. 

ɼʝʬʽʮʠʪ ʤʘʛʥʽʶ ʩʧʨʠʷʻ ʩʪʘʨʽʥʥʶ ʢʽʩʪʢʠ, ʽʥʘʢ-

ʪʠʚʘʮʽʾ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ, ʧʽʨʦʬʦʩʬʘʪʘʟʠ ʽ ɸʊʌʘʟ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʪʨʠʤʢʠ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʥʘ ʩʪʘʜʽʾ ʬʦ-

ʨʤʫʚʘʥʥʷ ʘʤʦʨʬʥʦʛʦ ʬʦʩʬʘʪʫ ʢʘʣʴʮʽʶ, ʩʧʨʠʷʻ ʨʝ-

ʜʫʢʮʽʾ ʘʢʪʠʚʥʦʩʪʽ ʦʩʪʝʦʙʣʘʩʪʽʚ, ʦʩʪʝʦʮʠʪʽʚ, ʦʩʪʝʦʢ-

ʣʘʩʪʽʚ ʽ ʟʥʠʞʝʥʥʷ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘ-

ʥʠʥʠ ʜʦ ʇʊɻ [26]. 

ʅʝʜʦʩʪʘʪʥʻ ʩʧʦʞʠʚʘʥʥʷ ʤʘʛʥʽʶ ʟ ʧʨʦʜʫʢʪʘʤʠ 

ʭʘʨʯʫʚʘʥʥʷ ʽ ʧʨʠʭʦʚʘʥʠʡ ʭʨʦʥʽʯʥʠʡ ʜʝʬʽʮʠʪ ʝʣʝʤʝ-

ʥʪʘ ʤʘʻ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʥʘʩʝʣʝʥʥʷ [27]. ʋ ʟʘʛʘʣʴʥʽʡ 

ʧʦʧʫʣʷʮʽʾ ʧʦʰʠʨʝʥʽʩʪʴ ʜʝʬʽʮʠʪʫ ʤʘʛʥʽʶ, ʚ ʟʘʣʝʞ-

ʥʦʩʪʽ ʚʽʜ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʢʫʣʴʪʫʨʠ ʭʘʨʯʫ-

ʚʘʥʥʷ, ʚʘʨʽʶʻ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ï ʚʽʜ 16 % ʜʦ 42 % 

[28-30]. 

ʉʝʨʝʜ ʝʥʜʦʢʨʠʥʥʠʭ ʽ ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʦʟʣʘʜʽʚ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʜʝʬʽʮʠʪʦʤ ʤʘʛʥʽʶ, ʎɼ ʻ ʥʘʡʙʽʣʴʰ ʧʦ-

ʰʠʨʝʥʠʤ [31]. ʑʝ ʙʽʣʴʰ ʚʠʨʘʟʥʽ ʤʝʪʘʙʦʣʽʯʥʽ ʨʦʟ-

ʣʘʜʠ ʚʠʥʠʢʘʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʫ ʭʚʦʨʠʭ ʥʘ ʎɼ 2 ʪʠʧʫ ʥʝʘʣʢʦʛʦʣʴʥʦʾ ʞʠʨʦʚʦʾ ʭʚʦ-

ʨʦʙʠ ʧʝʯʽʥʢʠ (ʅɸɾʍʇ). ʇʘʪʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʅɸɾʍʇ ʥʘ ʪʣʽ ʎɼ, ʱʦ ʩʫʧʨʦʚʦʜʞʫ-

ʶʪʴʩʷ ʩʢʣʘʜʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʤʝʪʘʙʦʣʽʟʤʫ, ʤʦ-

ʞʫʪʴ ʩʫʪʪʻʚʦ ʟʤʽʥʶʚʘʪʠ ʽ ʚʤʽʩʪ ʚ ʢʨʦʚʽ ʤʽʢʨʦ- ʽ ʤʘ-

ʢʨʦʝʣʝʤʝʥʪʽʚ. ʊʘʢ, ʥʝʩʪʘʯʘ ʤʘʛʥʽʶ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ 

13,5-47,7 % ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʎɼ 2 ʪʠʧʫ, 

ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʎɼ ʜʝʬʽʮʠʪ ʝʣʝʤʝʥʪʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ 2,5-15 % ʚʠʧʘʜʢʽʚ [32]. ɹʽʣʴʰ 

ʪʦʛʦ, ʽʩʥʫʻ ʟʚʦʨʦʪʥʽʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʩʧʦ-

ʞʠʚʘʥʥʷʤ ʤʘʛʥʽʶ ʽ ʟʘʭʚʦʨʶʚʘʥʽʩʪʶ ʥʘ ʎɼ. ɼʘʥʽ ʚʝ-

ʣʠʢʠʭ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʠʣʠ, 

ʱʦ ʧʽʜʚʠʱʝʥʝ ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ, ʙʘʛʘʪʦʾ ʥʘ ʤʘʛʥʽʡ, 

ʪʘʢʦʾ ʷʢ ʥʝʦʙʨʦʙʣʝʥʝ ʟʝʨʥʦ, ʙʦʙʠ, ʛʦʨʽʭʠ, ʟʝʣʝʥʽ ʣʠ-

ʩʪʦʚʽ ʦʚʦʯʽ, ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʎɼ 2 

ʪʠʧʫ, ʦʩʦʙʣʠʚʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʥʘʜʤʽʨʥʦʶ ʤʘʩʦʶ ʪʽʣʘ, 

ʩʭʠʣʴʥʠʭ ʜʦ ɯʈ [33-36]. 

ʅʦʨʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʤʘʛʥʽʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʣʘ-

ʥʩʫ ʜʚʦʭ ʧʨʦʮʝʩʽʚ ï ʢʠʰʢʦʚʦʛʦ ʧʦʛʣʠʥʘʥʥʷ ʽ ʥʠʨʢʦ-

ʚʦʾ ʝʢʩʢʨʝʮʽʾ [37]. ɸ ʥʘʷʚʥʽʩʪʴ ʜʽʘʙʝʪʠʯʥʦʾ ʥʝʡʨʦʧʘ-

ʪʽʾ, ʷʢʘ ʚʢʣʶʯʘʻ ʜʠʩʬʫʥʢʮʽʶ ʩʪʨʘʚʦʭʦʜʫ, ʧʘʨʝʟ ʢʠ-

ʰʝʯʥʠʢʘ, ʝʥʪʝʨʦʧʘʪʽʶ, ʜʽʘʨʝʶ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʷʢ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ, ʪʘʢ ʽ ʜʦ ʟʥʠʞʝʥʥʷ ʰʣʫ-

ʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʧʦʛʣʠʥʘʥʥʷ ʤʘʛʥʽʶ [38].  

ʂʦʥʮʝʥʪʨʘʮʽʾ Mg, Ca, Ca++, ʚʽʪʘʤʽʥʫ D ʚʽʜʦʙʨʘ-

ʞʘʶʪʴ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚ ʧʝʯʽʥʮʽ [39]. ʊʦʤʫ 

ʘʥʘʣʽʟ ʚʢʘʟʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʠʚʯʝʥʥʷ ʾʭ ʚʟʘʻʤʦʟʚ'ʷ-

ʟʢʫ ʚ ʦʨʛʘʥʽʟʤʽ ʤʦʞʝ ʙʫʪʠ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʱʦʜʦ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ [40]. ɼʦʩʣʽʜʞʝʥʥʷ ʮʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʦʞʝ 

ʙʫʪʠ ʱʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʢʨʠʪʝʨʽʻʤ 

ʫ ʭʚʦʨʠʭ ʥʘ ʎɼ 2 ʪʠʧʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʅɸɾʍʇ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʚʠʚʯʝʥʥʷ ʚʤʽʩʪʫ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ Mg, Ca, Ca++, ʚʽʪʘʤʽʥʫ D ʫ ʭʚʦʨʠʭ 

ʥʘ ʎɼ 2 ʪʠʧʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʥʝʘʣʢʦʛʦʣʴʥʦʶ ʞʠʨʦ-

ʚʦʶ ʭʚʦʨʦʙʦʶ ʧʝʯʽʥʢʠ (ʅɸɾʍʇ) ʪʘ ʙʝʟ ʥʝʾ, ʘ ʪʘʢʦʞ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʫʢʘʟʘʥʠʭ ʤʽʢʨʦʝʣʝʤʝ-

ʥʪʽʚ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ ʚʫʛʣʝʚʦʜʥʦʛʦ ʽ ʣʽʧʽʜʥʦʛʦ ʦʙ-

ʤʽʥʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʫʣʦ ʦʙ-

ʩʪʝʞʝʥʦ 29 ʦʩʽʙ, ʱʦ ʭʚʦʨʽʶʪʴ ʥʘ ʎɼ 2 ʪʠʧʫ (11 ʯʦ-

ʣʦʚʽʢʽʚ ʪʘ 18 ʞʽʥʦʢ). ʉʝʨʝʜʥʽʡ ʚʽʢ ʭʚʦʨʠʭ ʩʪʘʥʦʚʠʚ 

(55,9Ñ2,33) ʨʦʢʽʚ, ʪʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʎɼ 2 

ʪʠʧʫ ï (5,69Ñ0,51) ʨʦʢʽʚ. ɯʄʊ ï (32,84Ñ1,29) ʢʛ/ʤ2. 

ʍʚʦʨʽ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʩʪʘʥʽ ʩʫʙʢʦʤʧʝʥʩʘʮʽʾ ʚʫʛʣʝʚʦ-

ʜʥʦʛʦ ʦʙʤʽʥʫ ï HbA1c ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʚ 

(6,95Ñ0,27) %. ɺʩʽ ʧʘʮʽʻʥʪʠ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 2 

ʛʨʫʧʠ: 1 ʛʨʫʧʫ (18 ʦʩʽʙ) ʩʢʣʘʣʠ ʧʘʮʽʻʥʪʠ, ʱʦ ʭʚʦʨʽ-

ʶʪʴ  

ʎɼ 2 ʪʠʧʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʅɸɾʍʇ; 2 ʛʨʫʧʫ (11 ʦʩʽʙ) 

ï ʧʘʮʽʻʥʪʠ, ʱʦ ʭʚʦʨʽʶʪʴ ʥʘ ʎɼ 2 ʪʠʧʫ ʙʝʟ ʅɸɾʍʇ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʽʻʥʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 

ʂʣʽʥʽʢʦ-ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ, (●Ñ╢●) 

ʇʦʢʘʟʥʠʢ 
ʎɼ 2ʪʠʧʫ, 

n =29 

ʎɼ 2 ʪʠʧʫ 

+ ʅɸɾʍʇ, 

n = 18 

ʎɼ 2 ʪʠʧʫ 

ʙʝʟ ʅɸɾʍʇ, 

n = 11 

ɺʽʢ , ʨʽʢ 55,9Ñ2,33 54,67Ñ3,0 57,91Ñ4,89 

ʊʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʎɼ 2 ʪʠʧʫ, ʨʽʢ 5,69Ñ0,51 4,67Ñ0,6 7,36Ñ1,1 

ɿʨʽʩʪ, ʩʤ 164,87Ñ1,58 162,82Ñ1,77 168,23Ñ3,14 

ɺʘʛʘ, ʢʛ 88,13Ñ2,82 88,48Ñ4,04 87,56Ñ4,95 

ɯʄʊ, ʢʛ/ʤ2 32,84Ñ1,29 33,42Ñ1,85 31,9Ñ2,04 

ʉɸʊ, ʤʤ ʨʪ. ʩʪ. 127,59Ñ2,61 130,94Ñ3,07 122,09Ñ4,99 

ɼɸʊ, ʤʤ ʨʪ. ʩʪ. 82,38Ñ1,02 82,44Ñ1,47 82,27Ñ2,0 

 

ɺʩʽʤ ʧʘʮʽʻʥʪʘʤ ʧʨʦʚʦʜʠʣʦʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽ-

ʚʥʷ HbA1c ʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ; ʧʦʢʘʟʥʠʢʽʚ 

ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ, ʷʢʝ ʚʢʣʶʯʘʣʦ: ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʛʘ-

ʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫ (ɿʍʉ), ʭʦʣʝʩʪʝʨʠʥʫ ʣʽʧʦʧʨʦʪʝ-

ʾʜʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉ ʃʇɺʑ) ʬʝʨʤʝʥʪʘʪʠʚ-

ʥʠʤ ʤʝʪʦʜʦʤ, ɓ-ʣiʧʦʧʨʦʪʝʾʜiʚ (ɓ-ʃʇ) ï ʪʫʨʙʦʜiʤʝʪ-

ʨʠʯʥʠʤ ʤʝʪʦʜʦʤ; ʟʘʛʘʣʴʥʦʛʦ ʙiʣiʨʫʙiʥʫ ï ʤʝʪʦʜʦʤ 

ʁʻʥʜʨʘʰʠʢʘ. ʈʦʟʨʘʭʫʥʦʢ ʚʤiʩʪʫ ʚ ʢʨʦʚi ʭʦʣʝʩʪʝ-

ʨʠʥʫ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉ ʃʇʅʑ), 

ʭʦʣʝʩʪʝʨʠʥʫ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʜʫʞʝ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ 

(ʍʉ ʃʇɼʅʑ) ʪʘ ʢʦʝʬiʮiʻʥʪʘ ʘʪʝʨʦʛʝʥʥʦʩʪi (ʂɸ) 

ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʬʦʨʤʫʣʘʤʠ. 

ɼʦʩʣiʜʞʝʥʥʷ ʪʠʤʦʣʦʚʦʾ ʧʨʦʙʠ ʫ ʩʠʨʦʚʘʪʮi 

ʢʨʦʚi ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʦʤ ʄʘʢ-ʃʘʛʘʥʘ; ʘʢʪʠʚ-

ʥiʩʪʴ ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ (ɸʣɸʊ), ʘʩʧʘʨʪʘʪʘ-

ʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ (ɸʩɸʊ) ʫ ʩʠʨʦʚʘʪʮi ʢʨʦʚi ʚʠʟʥʘ-

ʯʘʣʠ ʤʝʪʦʜʦʤ ʈʘʡʪʤʘʥʘ-ʌʨʝʥʢʝʣʷ ʪʘ ʧʨʦʚʦʜʠʣʠ ʨʦ-

ʟʨʘʭʫʥʦʢ ʢʦʝʬiʮiʻʥʪʫ ʜʝ ʈiʪiʩʘ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʩʧiʚʚiʜʥʦʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪi ʩʠʨʦʚʘʪʢʦʚʠʭ 

ɸʩɸʊ i ɸʣɸʊ, ʚ ʥʦʨʤi ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʩʪʘʥʦʚʠʪʴ (1,33 Ñ 0,42) ʘʙʦ ʢʦʣʠʚʘʻʪʴʩʷ ʚiʜ 0,91 ʜʦ 

1,75. ɺʠʟʥʘʯʝʥʥʷ 25-ʛʽʜʨʦʢʩʠʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʫ 

ʧʨʦʚʦʜʠʣʠ ʽʤʫʥʦʬʝʨʤʝʥʪʥʠʤ ʤʝʪʦʜʦʤ (ʥʦʨʤʘ ï 

30,0-50,0 ʥʛ/ʤʣ; <10,0 ʥʛ/ʤʣ ï ʨʠʟʠʢ ʜʝʬʽʮʠʪʫ; <30,0 
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ʥʛ/ʤʣ ï ʨʠʟʠʢ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʩʧʦʞʠʚʘʥʥʷ; > 150,0 

ʥʛ/ʤʣ ï ʽʥʪʦʢʩʠʢʘʮʽʷ), ʨʽʚʥʽʚ ʉʘ, ʉʘ++ ʪʘ Mg ï ʢʦʣʦ-

ʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ. 

ɿʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ [41], ʧʨʠ ʨʽʚʥʽ 25 (ʆʅ) D ʚʽʜ 

20 ʥʛ/ʤʣ ʜʦ 30 ʥʛ/ʤʣ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ D-ʚʽʪʘʤʽʥʥʘ ʥʝ-

ʜʦʩʪʘʪʥʽʩʪʴ, ʘ ʧʨʠ ʟʥʠʞʝʥʥʽ ʨʽʚʥʷ 25 (ʆʅ) D ʥʠʞʯʝ 

20 ʥʛ/ʤʣ ï ʜʝʬʽʮʠʪ ʚʽʪʘʤʽʥʫ D. 

ɺʽʜʤʽʥʥʦʩʪʽ ʚʚʘʞʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ 

ʧʨʠ ʨ < 0,05. ɿʚôʷʟʦʢ ʤiʞ ʧʦʢʘʟʥʠʢʘʤʠ ʦʮiʥʶʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʝʬiʮiʻʥʪʫ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮiʾ ʉʧiʨ-

ʤʘʥʘ (rs). ɺʩʽ ʦʙʯʠʩʣʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʢʦʤʧ'ʶ-

ʪʝʨʽ Pentium ʚ ʩʝʨʝʜʦʚʠʱʽ Windows-ʍʈ ʟ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Excel ʍʈ, 

STATISTICA-6.0. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʦʙʦʭ ʛʨʫʧ ʧʘʮʽʻʥʪʽʚ (ʎɼ 2 

ʪʠʧʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʅɸɾʍʇ ʽ ʙʝʟ) ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʝ-

ʬʽʮʠʪ ʚʽʪʘʤʽʥʫ D, ʪʦʙʪʦ ʥʽ ʫ ʦʜʥʦʛʦ ʟ ʭʚʦʨʠʭ ʥʝ ʩʧʦ-

ʩʪʝʨʽʛʘʣʦʩʷ ʘʜʝʢʚʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʪʘʤʽʥʦʤ D 

ʧʨʠ ʮʴʦʤʫ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʉʘ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʙʫʣʠ ʚ 

ʜʽʘʧʘʟʦʥʽ ʥʦʨʤʠ, ʘ ʧʦʢʘʟʥʠʢʠ ʉʘ++ ï ʟʥʠʞʝʥʽ. ʉʝʨʝ-

ʜʥʽʡ ʨʽʚʝʥʴ Mg ʚ ʮʽʣʦʤʫ ʧʦ ʟʘʛʘʣʴʥʽʡ ʛʨʫʧʽ ʦʙʩʪʝ-

ʞʝʥʠʭ ʙʫʚ ʚ ʤʝʞʘʭ ʨʝʬʝʨʝʥʪʥʠʭ ʟʥʘʯʝʥʴ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 

ʈʽʚʥʽ ʚʽʪʘʤʽʥʫ D, ʉʘ, ʉʘ++ ʽ Mg ʫ ʦʙʩʪʝʞʫʚʘʥʠʭ ʭʚʦʨʠʭ, (●Ñ╢●) 
ʇʦʢʘʟʥʠʢ ʍʚʦʨʽ ʥʘ ʎɼ 2ʪʠʧʫ, n =29 

ʉʘ, ʤʤʦʣʴ/ʣ 2,35Ñ0,03 

ʉʘ++, ʤʤʦʣʴ/ʣ 1,09Ñ0,01 

ɺʽʪʘʤʽʥ D, ʥʛ/ʤʣ 17,52Ñ0,91 

Mg, ʤʤʦʣʴ/ʣ 0,8Ñ0,02 

 

ʈʘʟʦʤ ʟ ʪʠʤ, ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʥʝʩʪʘʯʘ ʤʘʛʥʽʶ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʎɼ 2 ʪʠʧʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʅɸɾʍʇ ʚ ʪʦʡ 

ʞʝ ʯʘʩ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʎɼ 2 ʪʠʧʫ ʙʝʟ ʅɸɾʍʇ, ʨʽʚʝʥʴ 

ʤʘʛʥʽʶ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʘʙʣʠʞʘʚʩʷ ʜʦ ʥʦʨʤʘʪʠʚ-

ʥʠʭ ʡʦʛʦ ʟʥʘʯʝʥʴ (ʨʠʩ. 1). 

 
ʈʠʩ. 1 ʈʽʚʥʽ ʚʽʪʘʤʽʥʫ D, ʉʘ, ʉʘ++ ʪʘ Mg ʫ ʭʚʦʨʠʭ ʥʘ ʎɼ 2 ʪʠʧʫ ʟ ʅɸɾʍʇ ʪʘ ʙʝʟ 

* ï  ʟʥʘʯʫʱʽʩʪʴ ʨʦʟʭʦʜʞʝʥʴ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʫ ʜʦʩʣʽʜʞʝʥʠʭ ʛʨʫʧʘʭ (ʨ < 0,05) 

 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ 

ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚ-

ʥʽʚ: ɿʍʉ, ʂɸ, ʍʉ ʃʇɼʅʑ ʪʘ ɓ-ʃʇ ʫ ʭʚʦʨʠʭ ʥʘ  

ʎɼ 2 ʪʠʧʫ ʟ ʅɸɾʍʇ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʧʘʮʽʻʥ-

ʪʽʚ, ʱʦ ʭʚʦʨʽʶʪʴ ʥʘ  

ʎɼ 2 ʪʠʧʫ ʙʝʟ ʅɸɾʍʇ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʷ 3 

ʇʦʢʘʟʥʠʢʠ ʣʽʧʽʜʥʦʛʦ ʦʙʤʽʥʫ ʦʙʩʪʝʞʝʥʠʭ ʛʨʫʧ ʭʚʦʨʠʭ, (● Ñ╢●) 

ʇʦʢʘʟʥʠʢ 

ɻʨʫʧʘ ʪʘ ʢʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʈ 

ʎɼ 2 ʪʠʧʫ + ʅɸɾʍʇ, 

n=18 

ʎɼ 2 ʪʠʧʫ, 

n=11 

ɿʍʉ, ʤʤʦʣʴ/ʣ 6,05Ñ0,27 4,67Ñ0,31 <0,001 

ʍʉ ʃʇɺʑ, ʤʤʦʣʴ/ʣ 1,17Ñ0,08 1,22Ñ0,11  

ʂɸ 4,97Ñ0,44 3,49Ñ0,56 <0,05 

ʊɻ, ʤʤʦʣʴ/ʣ 1,95Ñ0,27 1,3Ñ0,32  

ʍʉ ʃʇʅʑ, ʤʤʦʣʴ/ʣ 4,00Ñ0,28 3,32Ñ0,42  

ʍʉ ʃʇɼʅʑ, ʤʤʦʣʴ/ʣ 1,14Ñ0,17 0,7Ñ0,14 <0,05 

ɓ-ʃʇ, ʦʜ. 95,22Ñ7,33 71,65Ñ7,78 <0,05 

ʇʨʠʤʽʪʢʘ. ʨ ï ʟʥʘʯʫʱʽʩʪʴ ʨʦʟʭʦʜʞʝʥʴ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʝʜ ʦʙʩʪʝʞʝʥʠʭ ʛʨʫʧ ʭʚʦʨʠʭ ʟʘ t-ʢʨʠ-

ʪʝʨʽʻʤ ʉʪôʶʜʝʥʪʘ 

 

ɺʠʷʚʣʝʥʽ ʟʤʽʥʠ ʟʘʩʚʽʜʯʫʶʪʴ ʥʘʷʚʥʽ ʘʪʝʨʦʩʢʣʝ-

ʨʦʪʠʯʥʽ ʟʤʽʥʠ ʩʝʨʝʜ ʦʙʦʭ ʦʙʩʪʝʞʝʥʠʭ ʛʨʫʧ, ʘ ʧʽʜʚʠ-

ʱʝʥʠʡ ʨʽʚʝʥʴ ʊɻ ʻ ʦʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ ʨʦʟʚʠʪʢʫ 

ʅɸɾʍʇ ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ ʜʘʥʠʭ ʬʨʘʢʮʽʡ ʥʝ ʪʽʣʴʢʠ ʚ 

ʢʦʨʦʥʘʨʥʠʭ ʩʫʜʠʥʘʭ, ʘʣʝ ʡ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʭʚʦʨʠʭ ʥʘ 

ʎɼ 2 ʪʠʧʫ. 
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ʇʨʠ ʚʠʚʯʝʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʝʯʽ-

ʥʢʠ ʫ ʭʚʦʨʠʭ ʥʘ ʎɼ 2 ʪʠʧʫ ʚ ʩʧʦʣʫʯʝʥʥʽ ʟ ʅɸɾʍʇ, 

ʚʠʷʚʣʝʥʽ ʙʽʣʴʰ ʚʠʨʘʟʥʽ ʧʨʦʷʚʠ ʟʘʧʘʣʝʥʥʷ ʪʢʘʥʠʥʠ 

ʧʝʯʽʥʢʠ ʟʘ ʜʘʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘ ʜʝ ʈʽʪʽʩʘ ʽ ʚʽʜʩʫʪ-

ʥʽʩʪʴ ʜʘʥʠʭ ʟʤʽʥ ʫ ʭʚʦʨʠʭ ʙʝʟ ʧʘʪʦʣʦʛʽʾ ʧʝʯʽʥʢʠ 

(ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʷ 4 

ʇʦʢʘʟʥʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʝʯʽʥʢʠ ʫ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ, (ὀ Ñἡὀ) 

ʇʦʢʘʟʥʠʢ 
ɻʨʫʧʘ ʪʘ ʢʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʈ 

ʎɼ 2 ʪʠʧʫ + ʅɸɾʍʇ, n=18 ʎɼ 2 ʪʠʧʫ, n=11 

ɸʩɸʊ, ʆʜ/ʣ 18,91Ñ5,89 22,51Ñ7,05  

ɸʣɸʊ, ʆʜ/ʣ 26,6Ñ7,55 20,32Ñ6,85  

ɸʩɸʊ/ɸʣɸʊ 0,66Ñ0,02 1,17Ñ0,10 <0,001 

ɹʽʣʽʨʫʙʽʥ, ʤʢʤʦʣʴ/ʣ 11,46Ñ0,8 15,37Ñ1,32 <0,05 

ʊʠʤʦʣʦʚʘ ʧʨʦʙʘ, ʆʜ.ʜʥ 3,53Ñ0,56 2,71Ñ0,43  

ʇʨʠʤʽʪʢʘ. ʨ ï ʟʥʘʯʫʱʽʩʪʴ ʨʦʟʭʦʜʞʝʥʴ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʝʜ ʦʙʩʪʝʞʝʥʠʭ ʛʨʫʧ ʭʚʦʨʠʭ ʟʘ t-ʢʨʠ-

ʪʝʨʽʻʤ ʉʪôʶʜʝʥʪʘ 

 

ɺʠʷʚʣʝʥʽ ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʨʽʚ-

ʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ Mg ʪʘ HbA1c ʷʢ ʫ ʭʚʦʨʠʭ ʥʘ ʎɼ 2 

ʪʠʧʫ ʟ ʅɸɾʍʇ ʪʘʢ ʽ ʙʝʟ ʥʝʾ (r=0,457, p<0,05 ʪʘ 

r=0,34, p<0,1, ʚʽʜʧʦʚʽʜʥʦ). ʊʘʢʦʞ ʙʫʚ ʚʠʷʚʣʝʥʠʡ 

ʧʨʷʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʧʦʢʘʟʥʠʢʽʚ ʚʽ-

ʪʘʤʽʥʫ D, ʉʘ, ʉʘ++ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝ ʈʽʪʽʩʘ (r=0,358, 

p<0,05; r=0,366, p<0,05 ʪʘ r=0,296, p<0,1, ʚʽʜʧʦ-

ʚʽʜʥʦ). 

 

ɺʠʩʥʦʚʢʠ 

1. ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ Mg ʚ ʮʽʣʦʤʫ ʧʦ ʛʨʫʧʽ ʦʙʩ-
ʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʙʫʚ ʚ ʤʝʞʘʭ ʨʝʬʝʨʝʥʪʥʠʭ ʟʥʘʯʝʥʴ, 

ʪʦʜʽ ʷʢ ʡʦʛʦ ʥʝʩʪʘʯʘ ʚʠʷʚʣʝʥʘ ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ  

ʎɼ 2 ʪʠʧʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʅɸɾʍʇ, ʘ ʫ ʛʨʫʧʽ ʧʘʮʽʻʥ-

ʪʽʚ ʟ ʎɼ 2 ʪʠʧʫ ʙʝʟ ʅɸɾʍʇ ʚʽʥ ʥʘʙʣʠʞʘʚʩʷ ʜʦ ʥʦ-

ʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ.  

2. ɺ ʦʙʦʭ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ ʚʠʷʚʣʝʥʦ ʜʝʬʽʮʠʪ 
ʚʽʪʘʤʽʥʫ D, ʧʨʠ ʮʴʦʤʫ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʉʘ ʙʫʣʠ ʚ 

ʜʽʘʧʘʟʦʥʽ ʥʦʨʤʠ, ʘ ʧʦʢʘʟʥʠʢ ʉʘ++ ï ʟʥʠʞʝʥʠʡ.  

3. ɺʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʧʽʜʚʠ-
ʱʝʥʥʷ ʨʽʚʥʽʚ: ɿʍʉ, ʂɸ, ʍʉ ʃʇɼʅʑ ʪʘ ɓ-ʃʇ ʫ ʭʚʦ-

ʨʠʭ ʥʘ ʎɼ 2 ʪʠʧʫ ʟ ʅɸɾʍʇ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ 

ʭʚʦʨʠʭ ʥʘ ʎɼ 2 ʪʠʧʫ ʙʝʟ ʅɸɾʍʇ.  

4. ɼʦʚʝʜʝʥʽ ʙʽʣʴʰ ʚʠʨʘʟʥʽ ʧʨʦʷʚʠ ʟʘʧʘʣʝʥʥʷ 
ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ ʟʘ ʜʘʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘ ʜʝ ʈʽʪʽʩʘ ʽ 

ʚʽʜʩʫʪʥʽʩʪʴ ʜʘʥʠʭ ʟʤʽʥ ʫ ʭʚʦʨʠʭ ʙʝʟ ʧʘʪʦʣʦʛʽʾ ʧʝʯʽ-

ʥʢʠ. 

5. ɺʠʷʚʣʝʥʘ ʟʚʦʨʦʪʥʷ ʢʦʨʝʣʷʮʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ 
ʤʽʞ ʨʽʚʥʷʤʠ ʚʽʪʘʤʽʥʫ D ʽ HbA1c, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʨʽʚʥʷ ʚʽʪʘʤʽʥʫ D ʟ ʚʫʛʣʝʚʦʜʥʠʤ ʦʙʤʽ-

ʥʦʤ ʫ ʭʚʦʨʠʭ ʥʘ ʎɼ 2 ʪʠʧʫ. 

6. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ ʎɼ 2 ʪʠʧʫ ʟ 
ʩʫʧʫʪʥʴʦʶ ʅɸɾʍʇ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʽʪʘʤʽʥʫ D ʧʦ-

ʻʜʥʫʻʪʴʩʷ ʟʽ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʤʘʛʥʽʶ ʽ ʢʘʣʴʮʽʶ ʽʦ-

ʥʽʟʦʚʘʥʦʛʦ. 

7. ɺʠʷʚʣʝʥʦ ʧʨʷʤʫ ʢʦʨʝʣʷʮʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ 
ʧʦʢʘʟʥʠʢʽʚ ʚʽʪʘʤʽʥʫ D, ʉʘ, ʉʘ++ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝ 

ʈʽʪʽʩʘ (r=0,358, p<0,05; r=0,366, p<0,05 ʪʘ r=0,296, 

p<0,1, ʚʽʜʧʦʚʽʜʥʦ), ʱʦ ʟʘʩʚʽʜʯʫʻ ʪʽʩʥʠʡ ʚʟʘʻ-

ʤʦʟʚôʷʟʦʢ ʚʽʪʘʤʽʥʘ D ʪʘ ʉʘ, ʉʘ++ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʩʪʘʥʦʤ ʧʝʯʽʥʢʠ. 
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ʄɽɿɽʅʊɽʈʀɸʃʔʅʓʁ ɼʀʉʊʈɽʉ Cʀʅɼʈʆʄ ʇʈʀ ʕʅʊɽʈɸʃʔʅʆʁ ʅɽɼʆʉʊɸʊʆʏʅʆʉʊʀ ʋ 

ʆʅʂʆɹʆʃʔʅʓʍ ɺ ʇʆʉʃɽʆʇɽʈɸʎʀʆʅʅʆʄ ʇɽʈʀʆɼɽ 

MESENTERIC DISTRESS SYNDROME WITH ENTERAL INSUFFICIENCY IN CANCER 

PATIENTS IN THE POSTOPERATIVE PERIOD  

 

ɸʥʥʦʪʘʮʠʷ. 

ʂʣʠʥʠʢʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʨʝʛʠʦʥʘʨʥʦʛʦ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʢʨʦʚʦ-

ʪʦʢʘ ʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʜʠʥʘʤʠʢʝ ʵʥʪʝʨʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʩʝʣʝʢʪʠʚʥʦʡ ʤʝ-

ʟʝʥʪʝʨʠʢʦʢʠʥʦʘʥʛʠʦʛʨʘʬʠʠ (ʘʥʛʠʦʛʨʘʬ çʊʨʠʜʦʨʦʩ ï 5 ʩè). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ 

ʧʨʦʷʚʣʝʥʠʝʤ ʢʠʰʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʷʚʠʣʦʩʴ ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʦʙʲʸʤʥʦʡ ʤʝʟʝʥʪʝʨʠʘʣʴʥʦʡ 

ʮʠʨʢʫʣʷʮʠʠ, ʘʨʪʝʨʠʘʣʴʥʳʡ ʩʧʘʟʤ ʙʨʳʞʝʝʯʥʦʛʦ ʨʫʩʣʘ, ʘʨʪʝʨʠʦʚʝʥʦʟʥʦʝ ʰʫʥʪʠʨʦʚʘʥʠʝ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʘʨʪʝʨʠʦʣʷʨʥʦʡ ʠ ʚʝʥʦʟʥʦʡ ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʟ. ʇʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ ʮʠʨʢʫʣʷʮʠʠ 

ʷʚʠʣʩʷ ʩʠʤʧʘʪʦʘʜʨʝʥʘʣʦʚʳʡ ʬʦʥ ʩ ʚʳʩʦʢʦʡ ʛʠʧʝʨʩʝʢʨʝʮʠʝʡ ʢʘʪʝʭʦʣʘʤʠʥʦʚ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʘʥ-

ʛʠʦʩʧʘʟʤ. ʀʰʝʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʦʢʘʟʘʣʩʷ ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʵʥʜʦʛʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʠʥ-

ʪʦʢʩʠʢʘʮʠʠ. 

ʇʝʨʩʧʝʢʪʠʚʘ ʫʣʫʯʰʝʥʠʷ ʠʩʭʦʜʦʚ ʧʨʠ ʣʝʯʝʥʠʠ ʢʠʰʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʮʝʣʝʥʘʧʨʘʚ-

ʣʝʥʥʦʡ ʧʨʝʚʝʥʪʠʚʥʦʡ ʢʦʨʨʝʢʮʠʠ ʨʝʛʠʦʥʘʨʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʥʘʟʥʘʯʝʥʠʝ ʘʜʨʝʥʦʣʠʪʠ-

ʯʝʩʢʠʭ ʠ ʩʠʤʧʘʪʦʣʠʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʩʪʦʚʝʨʥʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʢʦʨʨʠʛʠʨʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ. 

ɹʦʣʴʥʳʝ ʧʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʧʝʨʠʪʦʥʠʪʘ ʜʦʣʞʥʳ ʦʩʪʘʚʘʪʴʩʷ ʢʦʥʪʠʥʛʝʥʪʦʤ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝ-

ʨʘʧʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʪʝʨʘʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʤʝʟʝʥʪʝʨʠʘʣʴʥʳʡ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤ. 

 

Summary. 

Clinical and experimental research dedicated to the study of the regional visceral blood flow and microcircu-

lation in the dynamics of peritonitis. The method of selective mesentericokinoangiofraphy (angiograph "Tridoros 

- 5c"). Was found that the major pathogenetic manifestation of peritonitis was a progressive decrease in the volume 

of mesenteric circulation, mesenteric arterial spasm, arteriovenous shunting, prolongation of arteriolar and venous 

angiography phases. The cause of disorders of the circulation was sympathoadrenal background with high cate-

cholamine hypersecretion, causing the vasospasm. Ischemic factor was found to cause metabolic desorders and 

endogenous intoxication syndrome. 

The prospect of improving outcomes in the treatment of peritonitis is targeted preventive correction of re-

gional hemodynamics and microcirculation with adrenolytic and sympatholytic drugs. Preliminary results signifi-

cantly indicating the expediency of the timely correction of desorders of microcirculation. 

Patients with peritonitis after removing the source must remain contingent of intensive care service. 

Key words: enteral insufficiency, mesenteric distress syndrome. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. 
ʃʝʪʘʣʴʥʦʩʪʴ ʧʨʠ ʵʥʪʝʨʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʧʦ ʤʝʨʝ ʝʝ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʥʝʠʟʤʝʥʥʦ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʦʩʪʨʝʡʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ, ʨʝʰʝʥʠʝ ʢʦʪʦ-

ʨʦʡ ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʩʪʘʸʪʩʷ ʩʦʤʥʠʪʝʣʴʥʦʡ [1]. ɺ 

ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʵʥʪʝʨʘʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ï ɻ ʪʦ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚ ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʝ ʩʦʧʨʦ-

ʚʦʞʜʘʶʱʠʡʩʷ ʦʙʱʠʤʠ ʚ ʚʠʜʝ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ, 

ʩʫʙʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ ʠʣʠ ʜʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ 

ʥʘʨʫʰʝʥʠʷʤʠ ʛʦʤʝʦʩʪʘʟʘ. ɽʩʪʝʩʪʚʝʥʥʦ, ʚ ʵʪʠʭ ʩʣʫ-

ʯʘʷʭ ʠʥʪʝʛʨʘʣʴʥʳʤ ʜʣʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚ-

ʣʷʝʪʩʷ ʠʥʪʦʢʩʠʢʘʮʠʷ [2,4]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʙʥʳʭ 
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ʤʝʨʦʧʨʠʷʪʠʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʘʜʝʢ-

ʚʘʪʥʦʩʪʠ ʫʩʪʨʘʥʝʥʠʷ ʧʨʠʯʠʥ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʚʝʥʴʷ 

ʧʘʪʦʛʝʥʝʟʘ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʵʪʠ 

ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʩʣʝʜʩʪʚʝʥʥʳʝ, ʪ.ʝ. ʥʘʧʨʘʚʣʷʝʤʳʝ ʥʘ 

ʚʦʩʧʦʣʥʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʠ ʧʨʠʯʠʥʥʳʝ ï ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʧʨʠʯʠʥ, 

ʚʳʟʚʘʚʰʠʭ ʵʪʠ ʥʘʨʫʰʝʥʠʷ. ɼʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʧʨʠ-

ʯʠʥʳ ʠ ʩʣʝʜʩʪʚʝʥʥʳʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ 

ʦʯʝʥʴ ʚʘʞʥʘ, ʧʦʩʢʦʣʴʢʫ ʦʙʦʩʥʦʚʳʚʘʝʪ ʧʨʠʦʨʠʪʝʪ-

ʥʦʩʪʴ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʭʦʪʷ ʦʮʝʥʢʘ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʟʚʝʥʴʝʚ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘ, 

ʠʙʦ ʪʨʝʙʫʝʪ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

ʇʨʠʤʝʨʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟ-

ʚʠʪʠʷ ʛʠʧʦʚʦʣʝʤʠʠ, ʤʝʭʘʥʠʟʤʳ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨ-

ʥʳʭ ʥʘʨʫʰʝʥʠʡ [3,6].  

ʂ ʩʦʞʘʣʝʥʠʶ, ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʨʘʟʨʘʙʘʪʳ-

ʚʘʝʤʳʝ ʣʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩʪʨʦʷʪʩʷ, ʠʩʭʦʜʷ ʠʟ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ ʧʦʣʫʚʝʢʦʚʦʡ ʜʘʚ-

ʥʦʩʪʠ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴʶ ʪʘʢʠʭ çʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭè ʤʝʪʦʜʦʚ, ʢʘʢ 

ʚʥʫʪʨʠʙʨʶʰʥʦʡ ʜʠʘʣʠʟ, ʬʦʨʩʠʨʦʚʘʥʥʳʡ ʜʠʫʨʝʟ, 

ʩʧʦʩʦʙʳ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ ʠ ʜʨ [5]. ɺʳʷʚʣʷʝʤʘʷ 

ʩʦ ʚʨʝʤʝʥʝʤ ʧʦʩʨʝʜʩʪʚʝʥʥʦʩʪʴ ʤʥʦʛʠʭ ʤʝʪʦʜʦʚ 

çʦʙʦʩʥʦʚʳʚʘʝʪè ʥʦʚʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʦʜʥʘʢʦ ʩ ʩʦʤ-

ʥʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʦʙʣʝʤʫ ʵʥʪʝʨʘʣʴʥʦʡ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʬʦʨʤʳ 

ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʩʠʥʜʨʦʤʦʤ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʠʥ-

ʪʦʢʩʠʢʘʮʠʠ ʠ ʥʘʨʫʰʝʥʠʷʤʠ ʤʥʦʛʠʭ ʟʚʝʥʴʝʚ ʛʦʤʝʦ-

ʩʪʘʟʘ. ʉʪʘʙʠʣʴʥʦ ʚʳʩʦʢʫʶ ʣʝʪʘʣʴʥʦʩʪʴ ʧʨʠ ʵʥʪʝ-

ʨʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʬʦʨʤʠ-

ʨʫʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʧʘʪʦʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʟʚʝʥʴʷ ʢʦʪʦʨʦʛʦ ʦʩʪʘʶʪʩʷ 

ʚʥʝ ʢʦʨʨʝʢʮʠʠ, ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʫʩʪʨʘʥʝʥʠʶ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʩʪʨʝʤʣʝʥʠʝ ʯʠʩʪʦ ʭʠ-

ʨʫʨʛʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʵʥʪʝ-

ʨʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ [8,10]. ʇʝʨʩʧʝʢʪʠʚʘ ʞʝ 

ʫʣʫʯʰʝʥʠʷ ʚʠʜʠʪʩʷ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʨʝʰʝʥʠʠ 

ʚʦʧʨʦʩʦʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʭʘʨʘʢ-

ʪʝʨʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʥʘʯʘʣʘ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʪʘʢʠʭ ʙʦʣʴʥʳʭ ʠ ʚʳʧʦʣʥʝʥʠʠ 

ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʩʦʭʨʘʥʝʥʠʷ 

ʦʨʛʘʥʠʟʤʦʤ ʩʚʦʝʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ʉʨʘʟʫ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʵʬʠʤʝʨʥʦʩʪʴ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʠʙʦ ʦʥʦ 

ʚʢʣʶʯʘʝʪ ʥʝʚʳʩʦʢʠʝ ʩʦʮʠʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʧʘʮʠ-

ʝʥʪʘ, ʜʝʬʝʢʪʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʥʝʛʘ-

ʪʠʚʥʫʶ ʨʦʣʴ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢ-

ʪʦʨʘè. 

ɺʪʦʨʳʤ ʞʝ ʫʩʣʦʚʠʝʤ ʫʣʫʯʰʝʥʠʷ ʠʩʭʦʜʦʚ ï 

ʨʘʩʰʠʨʝʥʠʝ ʧʦʟʥʘʥʠʡ ʚ ʠʟʫʯʝʥʠʠ ʧʘʪʦʛʝʥʝʟʘ ʵʥʪʝ-

ʨʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʚʳʷʩʥʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʟʚʝʥʴʝʚ ʪʘʥʘʪʦʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʝʦʮʝʥʢʠ ʚʟʛʣʷʜʦʚ, ʧʦʣʦʞʝʥʥʳʭ ʚ ʦʩʥʦʚʫ ʣʝʯʝʙ-

ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [11].  

ʎʝʣ:ɹ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʠ ʜʘʥʥʳʭ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ï ʦʮʝʥʠʪʴ ʦʩʥʦʚ-

ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʝʛʠʦʥʘʨʥʦʛʦ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʢʨʦʚʦ-

ʪʦʢʘ ʚ ʧʘʪʦʛʝʥʝʟʝ ʵʥʪʝʨʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʚ 

ʥʘʜʝʞʜʝ ʦʙʦʩʥʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʨʨʠʛʠʨʫʶ-

ʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʪʝʨʘʧʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʦʩʠʣʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʢʣʠʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʟʘʢʣʶ-

ʯʘʣʦʩʴ ʚ ʠʟʫʯʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʚʠʩʮʝʨʘʣʴʥʦʡ ʛʝʤʦ-

ʜʠʥʘʤʠʢʠ ʧʨʠ ʵʥʪʝʨʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ɺ ʵʢʩ-

ʧʝʨʠʤʝʥʪʝ ʵʥʪʝʨʘʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚʳʟʳʚʘ-

ʣʘʩʴ ʧʫʪʸʤ ʣʘʧʘʨʦʪʦʤʠʠ ʠ ʣʠʛʠʨʦʚʘʥʠʷ 

ʨʫʜʠʤʝʥʪʘʨʥʦʛʦ ʦʪʨʦʩʪʢʘ ʩʣʝʧʦʡ ʢʠʰʢʠ ʩ ʧʠʪʘʶ-

ʱʠʤʠ ʝʛʦ ʩʦʩʫʜʘʤʠ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʦʙʨʘʟʦʚʘ-

ʥʠʝʤ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʢʠʩʪʳ, ʝʸ ʜʝʩʪʨʫʢʮʠʠ ʠ ʨʘʟʚʠ-

ʪʠʝʤ ʧʝʨʠʪʦʥʠʪʘ. ʇʨʠ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʤ ʪʝʯʝʥʠʠ 

ʧʝʨʠʪʦʥʠʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʞʠʚʦʪʥʳʝ (ʢʨʦʣʠ) 

ʚ ʫʩʣʦʚʠʷʭ ʝʞʝʩʫʪʦʯʥʦʛʦ ʚʦʩʧʦʣʥʝʥʠʷ ʆʎʂ 5% 

ʨʘʩʪʚʦʨʦʤ ʛʣʶʢʦʟʳ ʚ ʦʙʲʸʤʝ 7ï10% ʤʘʩʩʳ ʪʝʣʘ ʧʦ-

ʛʠʙʘʣʠ ʩʧʫʩʪʷ 2,7ï3,5 ʩʫʪʦʢ. ʅʘ 1, 2 ʠ 3 ʩʫʪʢʠ, ʯʪʦ 

ʫʩʣʦʚʥʦ ʨʘʩʮʝʥʠʚʘʣʦʩʴ ʢʘʢ ʨʝʘʢʪʠʚʥʘʷ, ʪʦʢʩʠʯʝʩ-

ʢʘʷ ʠ ʪʝʨʤʠʥʘʣʴʥʘʷ ʩʪʘʜʠʷ, ʞʠʚʦʪʥʳʤ ʥʘ ʘʥʛʠʦ-

ʛʨʘʬʝ çʊʨʠʜʦʨʦʩ-5 ʉè ʚʳʧʦʣʥʷʣʘʩʴ ʩʝʣʝʢʪʠʚʥʘʷ 

ʤʝʟʝʥʪʝʨʠʢʦ-ʢʠʥʦʘʥʛʠʦʛʨʘʬʠʷ (24 ʢʘʜʨʘ ʚ ʩʝʢ), ʢʦ-

ʥʝʮ ʟʦʥʜʘ ʕʜʤʘʥʘ ʚʚʦʜʠʣʩʷ ʯʝʨʝʟ ʘʨʪʝʨʠʦʪʦʤʥʦʝ 

ʦʪʚʝʨʩʪʠʝ ʙʝʜʨʝʥʥʦʡ ʘʨʪʝʨʠʠ. ɺ ʫʩʪʴʝ ʘʨʪʝʨʠʠ ʚ ʪʝ-

ʯʝʥʠʝ 1,5 ʩʝʢ ʚʚʦʜʠʣʦʩʴ 15ï20 ʤʣ. 50% ʨʘʩʪʚʦʨʘ 

ʫʨʦʛʨʘʬʠʥʘ. 

ʀʟʫʯʘʝʤʳʝ ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʚʢʣʶʯʘʣʠ: ʜʣʠʪʝʣʴʥʦʩʪʴ ʘʨʪʝʨʠʦʣʷʨʥʦʡ ʠ ʚʝʥʦʟʥʦʡ 

ʬʘʟ (ʩʝʢ), ʧʣʦʪʥʦʩʪʴ ʧʘʨʝʥʭʠʤʳ ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ, 

ʥʘʯʘʣʦ ʧʦʷʚʣʝʥʠʷ ʚʝʥʦʟʥʦʡ ʬʘʟʳ (ʵʬʬʝʢʪ ʘʨʪʝ-

ʨʠʦʚʝʥʦʟʥʦʛʦ ʰʫʥʪʠʨʦʚʘʥʠʷ) ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ (ʩʤ. ʚ ʩʝʢ.), ʥʘʣʠʯʠʝ ʘʨʪʝ-

ʨʠʘʣʴʥʦʛʦ ʩʧʘʟʤʘ (ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʤʝʟʝʥʪʝʨʠʘʣʴ-

ʥʳʭ ʨʘʟʚʝʪʚʣʝʥʠʡ 1ï5 ʧʦʨʷʜʢʘ); ʧʦ ʌʦʨʤʫʣʝ G. Ar-

dran (1954) ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʦʙʲʸʤʥʘʷ ʩʢʦʨʦʩʪʴ ʘʨ-

ʪʝʨʠʘʣʴʥʦʡ ʤʝʟʝʥʪʝʨʠʘʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʧʦʣʥʝʥʳ ʫ 33 ʙʦʣʴʥʳʭ ʚ ʪʦʢʩʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʧʝ-

ʨʠʪʦʥʠʪʘ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʘʩʴ ʩʝʣʝʢʪʠʚʥʘʷ ʚʥʫʪ-

ʨʠʘʨʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝ-

ʨʠʦʜʝ (3ï5 ʩʫʪʦʢ), ʩ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʟʘ ʩʪʦʷʥʠʝʤ 

ʢʣʶʚʘ ʟʦʥʜʘ ʕʜʤʘʥʘ ʚ ʫʩʪʴʝ ʚʝʨʭʥʝʡ ʙʨʳʞʝʝʯʥʦʡ 

ʘʨʪʝʨʠʠ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʝʣʝʢʪʠʚʥʘʷ ʢʠʥʦʘʥʛʠʦʛʨʘʬʠʷ 

ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ (ʵʢʩʧʝʨʠʤʝʥʪ) ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʚʘʟʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʘʜʨʝʥʦʣʠʪʠʢʘ ʘʤʠ-

ʥʘʟʠʥʘ, ʩʠʤʧʘʪʦʣʠʪʠʢʦʚ ʥʦʚʦʢʘʠʥʘ). 

ʈʝʟʫʣʴʪʘʪʳ ʦʩʥʦʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʨʝʛʠʦʥʘʨ-

ʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʚ ʜʠʥʘʤʠʢʝ ʧʝʨʠʪʦʥʠʪʘ ʘʥʛʠʦʛʨʘ-

ʬʠʯʝʩʢʠ ʧʨʦʷʚʠʣʠʩʴ: ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʘʥʛʠʦʩʧʘʟ-

ʤʦʤ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʤʝʟʝʥʪʝʨʠʘʣʴʥʦʛʦ ʨʫʩʣʘ (ʨʠʩ. 1, 

2), ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʪʝʣʴʥʦʩʪʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʬʘʟʳ ʩ 

1ï1,5 ʩʝʢ ʜʦ 3ï5 ʩʝʢ ʠ ʙʦʣʝʝ, ʚʧʣʦʪʴ ʜʦ ʩʪʘʟʘ ʚ ʘʨʪʝ-

ʨʠʷʭ 5ï6 ʜʝʣʝʥʠʷ ʚ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘ-

ʥʠʷ (ʨʠʩ. 3), ʩʦʢʨʘʱʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʚʝʥʦʟʥʦʡ 

ʬʘʟʳ ʩ 3 ʩʝʢ. ʜʦ 1,5ï1 ʩʝʢ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʘʢʪʠʚʠʟʘʮʠʠ ʘʨʪʝʨʠʦʚʝʥʦʟʥʦʛʦ ʰʫʥʪʠʨʦʚʘʥʠʷ; ʫʚʝ-

ʣʠʯʝʥʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʥʦʟʥʦʡ ʬʘʟʳ ʩ 3ï5 

ʩʝʢ ʜʦ 13ï30 ʩʝʢ ʠ ʙʦʣʝʝ; ʩʥʠʞʝʥʠʝʤ ʦʙʲʸʤʥʦʡ ʤʝ-

ʟʝʥʪʝʨʠʘʣʴʥʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ, ʢʘʢ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ, ʪʘʢ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝ-

ʥʠʷʭ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1. 

ʉʦʩʪʦʷʥʠʝ ʦʙʲʸʤʥʦʛʦ ʙʨʳʞʝʝʯʥʦʛʦ ʢʨʦʚʦʪʦʢʘ (ʤʣ. ʤʠʥ.) ʚ ʜʠʥʘʤʠʢʝ ʧʝʨʠʪʦʥʠʪʘ 

ʉʪʘʜʠʠ ʧʝʨʠʪʦʥʠʪʘ ɼʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʂʣʠʥʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 

ʅʦʨʤʘ 236 ʤʣ ï 100% 504 ʤʣ ï 100% 

ʈʝʘʢʪʠʚʥʘʷ 194 ʤʣ ï 83% 464 ʤʣ ï 92% 

ʊʦʢʩʠʯʝʩʢʘʷ 143 ʤʣ ï 61% 352 ʤʣ ï 70% 

ʊʝʨʤʠʥʘʣʴʥʘʷ 84 ʤʣ ï 36% 241 ʤʣ ï 48% 

 

 
ʈʠʩ. 1. ʉʝʣʝʢʪʠʚʥʘʷ ʤʝʟʝʥʪʝʨʠʢʦʛʨʘʬʠʷ (ʵʢʩʧʝʨʠʤʝʥʪ) ʚ ʥʦʨʤʝ. ɺʪʦʨʘʷ ʩʝʢʫʥʜʘ ʚʚʝʜʝʥʠʷ ʢʦʥʪʨʘʩʪʘ, 

ʯʝʪʢʠʡ ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʠʡ ʨʠʩʫʥʦʢ ʙʨʳʞʝʝʯʥʦʛʦ ʨʫʩʣʘ.  

 

 
 

ʈʠʩ. 2. ʉʝʣʝʢʪʠʚʥʘʷ ʤʝʟʝʥʪʝʨʠʢʦʛʨʘʬʠʷ (ʵʢʩʧʝʨʠʤʝʥʪ) ʚ ʪʦʢʩʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʧʝʨʠʪʦʥʠʪʘ: 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʘʥʛʠʦʩʧʘʟʤ, ʫʩʠʣʝʥʠʝ ʧʘʨʝʥʭʠʤʘʪʦʟʥʦʡ ʬʘʟʳ, ʘʨʪʝʨʠʦʚʝʥʦʟʥʳʡ ʩʙʨʦʩ ï ʥʘʣʠʯʠʝ 

ʧʦʨʪʘʣʴʥʦʡ ʚʝʥʳ (ʚʪʦʨʘʷ ʩʝʢʫʥʜʘ ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ). 
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ʈʠʩ. 3. ʉʝʣʝʢʪʠʚʥʘʷ ʤʝʟʝʥʪʝʨʠʢʦʛʨʘʬʠʷ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʘʨʘʣʠʪʠʯʝʩʢʦʡ ʢʠʰʝʯʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ 

ʥʘ ʚʪʦʨʦʡ ʩʝʢʫʥʜʝ ʧʦʩʪʫʧʣʝʥʠʷ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ: ʥʘʣʠʯʠʝ ʩʧʘʟʤʠʨʦʚʘʥʥʳʭ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʚʝʪʚʝʡ 

ʙʨʳʞʝʝʯʥʦʡ ʘʨʪʝʨʠʠ, ʩʪʘʟ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʘʨʪʝʨʠʷʭ, ʫʩʠʣʝʥʠʝ ʧʘʨʝʥʭʠʤʘʪʦʟʥʦʡ 

ʬʘʟʳ. 

 

ʅʘʯʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʢʨʦʚʦʪʦʢʘ ʠ ʪʝʤ ʙʦʣʝʝ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚʠʟʫʘʣʴʥʦ ʥʝ ʧʨʦʷʚʣʷʶʪʩʷ. ɺ ʧʦʟʜ-

ʥʠʭ ʩʪʘʜʠʷʭ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʸʢʦʤ ʢʠʰʝʯʥʦʡ 

ʩʪʝʥʢʠ, ʵʢʩʩʫʜʘʮʠʝʡ, ʚʝʥʦʟʥʳʤ ʧʦʣʥʦʢʨʦʚʠʝʤ. ɽʩʪʝ-

ʩʪʚʝʥʥʦ, ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ, ʜʦʦʧʝʨʘʮʠʦʥʥʘʷ ʬʘʟʘ ʘʥ-

ʛʠʦʩʧʘʟʤʘ ʦʩʪʘʸʪʩʷ çʟʘ ʢʘʜʨʦʤè, ʯʝʤ ʠ ʦʙʲʷʩʥʷʶʪʩʷ 

ʪʨʫʜʥʦʩʪʠ ʧʦʥʠʤʘʥʠʷ ʠ ʦʮʝʥʢʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘʨʫ-

ʰʝʥʠʡ. ʃʠʰʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʘʥʛʠʦʩʢʦʧʠʷ ʧʦʟʚʦ-

ʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʦʪʢʣʦʥʝʥʠʷ: ʩʧʘʟʤ ʘʨʪʝʨʠʦʣ, 

ʦʪʸʢ, ʘʛʨʝʛʘʮʠʶ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʜʨ.  

ɺ ʥʘʰʠʭ ʥʘʙʣʶʜʝʥʠʷʭ ʵʢʩʧʨʝʩʩʠʷ ʘʜʨʝʥʘʣʠʥʘ 

ʚʦʟʨʘʩʪʘʝʪ ʚ 7ï10 ʨʘʟ, ʜʦʩʪʠʛʘʷ 300ï700 ʥ.ʤʦʣ/ʩʫʪ., ɺ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʠʟ-

ʚʦʣʴʥʦ ʧʨʦʪʝʢʘʶʱʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʝʨʠʪʦʥʠʪʝ 

ʥʘ ʬʦʥʝ ʧʦʜʜʝʨʞʘʥʠʷ ʆʎʂ ʠ ʚʚʝʜʝʥʠʷ ʘʜʨʝʥʦʣʠʪʠʢʘ 

ʘʤʠʥʘʟʠʥʘ ʫʜʘʸʪʩʷ ʫʚʝʣʠʯʠʪʴ ʦʙʲʸʤʥʫʶ ʤʝʟʝʥʪʝʨʠ-

ʘʣʴʥʫʶ ʮʠʨʢʫʣʷʮʠʶ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʩ 209Ñ13,7 

ʤʣ. ʤʠʥ. ʜʦ 263,4Ñ27,1 ʤʣ. ʤʠʥ., ʥʘ ʚʪʦʨʳʝ ʩʫʪʢʠ ï ʩ 

137,3Ñ21,0 ʤʣ. ʤʠʥ. ʜʦ 258,2Ñ24,5 ʤʣ. ʤʠʥ. ʠ ʥʘ ʪʨʝʪʴʠ 

ʩʫʪʢʠ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʧʝʨʠʪʦʥʠʪʘ ï ʩ 92,6Ñ6,7 

ʤʣ. ʤʠʥ. ʜʦ 135,8Ñ11,4 ʤʣ. ʤʠʥ. ʋ ʙʦʣʴʥʳʭ ʚ ʪʦʢʩʠʯʝ-

ʩʢʦʡ ʩʪʘʜʠʠ ʧʝʨʠʪʦʥʠʪʘ ʦʙʲʸʤʥʘʷ ʤʝʟʝʥʪʝʨʠʘʣʴʥʘʷ 

ʮʠʨʢʫʣʷʮʠʷ ʧʨʠ ʚʚʝʜʝʥʠʠ ʘʤʠʥʘʟʠʥʘ ʧʦʚʳʰʘʣʘʩʴ ʩ 

471, 0 ʤʣ. ʤʠʥ. ʜʦ 554,3 ʤʣ. ʤʠʥ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʳ-

ʩʦʢʫʶ ʢʦʨʨʝʣʷʮʠʶ (r = + 0,81) ʤʝʞʜʫ ʧʦʚʳʰʝʥʠʝʤ 

ʦʙʲʸʤʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʧʦ ʙʨʳʞʝʝʯʥʦʡ ʘʨʪʝʨʠʠ ʠ ʩʥʠ-

ʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʪʝʭʦʣʘʤʠʥʦʚ. 

ʌʘʢʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʦʢʘʠʥʦʚʳʭ ʙʣʦʢʘʜ ï ʦʙ-

ʱʝʠʟʚʝʩʪʝʥ. ʏʝʤ ʦʥ ʦʙʫʩʣʦʚʣʝʥ, ʝʩʣʠ ʝʛʦ ʜʝʡʩʪʚʠʝ 

ʧʨʦʷʚʣʷʝʪʩʷ ʜʘʞʝ ʥʘ ʬʦʥʝ ʥʝʫʩʪʨʘʥʸʥʥʦʡ ʠʥʪʦʢʩʠʢʘ-

ʮʠʠ? ʉʢʦʨʝʝ ʚʩʝʛʦ ʦʜʥʠʤ: ʫʚʝʣʠʯʝʥʠʝʤ ʨʝʛʠʦʥʘʨʥʦʡ 

ʮʠʨʢʫʣʷʮʠʠ ʠ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʤʝʨʝ ï ʫʣʫʯʰʝʥʠʝʤ ʤʝ-

ʪʘʙʦʣʠʟʤʘ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʩ ʘʢʮʝʥʪʦʤ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʢʦʨ-

ʨʝʢʮʠʠ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʚʘʟʦʘʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʵʥʪʝʨʘʣʴʥʦʡ ʥʝ-

ʣʦʩʪʘʪʦʯʥʦʩʪʠ ï ʜʦʩʪʘʪʦʯʥʦ ʥʦʚʦʝ, ʚʝʩʴʤʘ ʩʣʦʞʥʦʝ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʝ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʪʦʥʢʦʡ ʧʘʪʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʧʦʥʠʤʘʥʠʷ ʧʘʪʦʛʝ-

ʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʘʞʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʥʘ ʩʪʳʢʝ ʭʠʨʫʨʛʠʠ ʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ. ɺ ʮʝʣʦʤ ʞʝ, 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʧʝʨʩʧʝʢʪʠʚʫ ʫʢʘʟʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ɺ ʛʨʫʧʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (42 ʞʠ-

ʚʦʪʥʳʭ) ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʪʝʯʝʥʠʝʤ ʧʝʨʠʪʦʥʠʪʘ ʜʣʠ-

ʪʝʣʴʥʦʩʪʴ ʠʭ ʞʠʟʥʠ ʩʦʩʪʘʚʠʣʘ ï 2,8Ñ0,3 ʩʫʪʦʢ, ʧʨʠ ʦʙ-

ʱʝʡ ʣʝʪʘʣʴʥʦʩʪʠ ï 83,3Ñ8,8%. ɺ ʫʩʣʦʚʠʷʭ ʣʠʰʴ ʧʦʜ-

ʢʣʶʯʝʥʠʷ ʘʜʨʝʥʦʣʠʪʠʢʘ ʘʤʠʥʘʟʠʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʞʠʚʦʪʥʳʭ ʚʦʟʨʘʩʪʘʣʘ ʜʦ 6ï

7 ʩʫʪʦʢ, ʧʨʠʯʝʤ ʩ ʧʦʥʠʞʝʥʠʝʤ ʣʝʪʘʣʴʥʦʩʪʠ ï ʜʦ 50% 

(ʨ<0,01): ʨʠʩʫʥʦʢ 4.  

 
ʈʠʩʫʥʦʢ 4. ɼʠʥʘʤʠʢʘ ʣʝʪʘʣʴʥʦʩʪʠ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʘʨʘʣʠʪʠʯʝʩʢʦʡ ʢʠʰʝʯʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ ʩ 

ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʤʠʥʘʟʠʥʘ (ɸ) ʠ ʦʙʳʯʥʦʡ ʢʦʨʨʝʢʮʠʠ (ɹ) 
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ɺ ʛʨʫʧʧʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘ-

ʪʳ ʦʢʘʟʘʣʠʩʴ ʤʝʥʝʝ ʜʝʤʦʥʩʪʨʘʪʠʚʥʳʤʠ: ʣʝʪʘʣʴ-

ʥʦʩʪʴ ʧʨʠ ʦʙʱʝʧʨʠʥʷʪʦʡ ʪʘʢʪʠʢʝ ʫ ʙʦʣʴʥʳʭ ʩ ʪʦʢ-

ʩʠʯʝʩʢʦʡ ʩʪʘʜʠʝʡ ʧʝʨʠʪʦʥʠʪʘ ʩʦʩʪʘʚʠʣʘ ï 

15,4Ñ2,4%, ʚ ʛʨʫʧʧʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʘʟʦʘʢʪʠʚ-

ʥʳʭ ʚʝʱʝʩʪʚ ï 7,1Ñ3,1% (t=1,81, 0,1>ʨ>0,05). 

 

ɺʳʚʦʜʳ 

1. ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʚʳʩʦʢʦʡ ʣʝʪʘʣʴʥʦʩʪʠ ʧʨʠ 
ʵʥʪʝʨʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯ-

ʥʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ ʟʘʙʦʣʝ-

ʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʳʭʦʜʷʱʘʷ ʟʘ ʧʨʝʜʝʣʳ ʯʠʩʪʦ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʢʦʨʨʠʛʠʨʫʶʱʘʷ ʪʝʨʘʧʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʧʦʣʥʦʮʝʥ-

ʥʦʡ. 

2. ʕʥʪʝʨʘʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʢʘʢ ʣʶʙʘʷ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʰʦʢʦʚʳʭ ʩʦʩʪʦʷʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦ-ʮʠʨʢʫʣʷʪʦʨʥʳʤ ʩʠʥʜʨʦʤʦʤ, 

ʩʥʠʞʝʥʠʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʘʪʝʭʦʣʘʥʝʤʠʠ ʠ ʩʧʘʟʤʘ 

ʨʝʛʠʦʥʘʨʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʚ ʘʣʴʬʘ-ʘʜʨʝʥʝʨʛʠʯʝʩʢʠʭ 

ʨʝʛʠʦʥʘʭ (ʙʨʶʰʥʘʷ ʧʦʣʦʩʪʴ, ʧʦʯʢʠ, ʢʦʞʘ) ʩ ʨʘʟʚʠ-

ʪʠʝʤ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʤʝʪʘʙʦʣʠ-

ʯʝʩʢʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ. 

3. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʨʨʠʛʠʨʫʶʱʠʝ ʤʝʨʦʧʨʠʷ-
ʪʠʷ ʨʝʛʠʦʥʘʨʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʧʨʠ ʵʥʪʝʨʘʣʴʥʦʡ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʦʛʨʘʥʠʯʝʥʳ ʧʨʦʚʝʜʝʥʠʝʤ ʟʘʤʝʩʪʠ-

ʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ ʙʝʟ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʝʸ ʧʝʨʚʦʧʨʠʯʠʥʫ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʘʜʨʝʥʦ- 

ʠ ʩʠʤʧʘʪʠʢʦʪʦʥʠʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʝʫʩʪʨʘʥʸʥʥʳʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʟʚʝʥʦ ʤʠʢʨʦʮʠʨ-

ʢʫʣʷʨʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

4. ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤ ʷʚʣʷʝʪʩʷ 
ʫʩʪʨʘʥʝʥʠʝ ʥʝʡʨʦʚʝʛʝʪʘʪʠʚʥʦʛʦ ʬʦʥʘ ʥʘʟʥʘʯʝʥʠʝʤ 

ʘʜʨʝʥʦ- ʠ ʩʠʤʧʘʪʦʣʠʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʩʥʠʞʘʶ-

ʠɦʭ ʚʳʨʘʙʦʪʢʫ ʢʘʪʝʭʦʣʘʤʠʥʦʚ, ʫʩʪʨʘʥʷʶʱʠʭ ʘʥ-

ʛʠʦʩʧʘʟʤ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʶ ʠ 

ʤʝʪʘʙʦʣʠʟʤ. 

5. ɹʦʣʴʥʳʝ ʩ ʵʥʪʝʨʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ 
ʠ ʩʠʥʜʨʦʤʦʤ ʠʥʪʦʢʩʠʢʘʮʠʠ ʷʚʣʷʶʪʩʷ ʢʦʥʪʠʥʛʝʥ-

ʪʦʤ ʨʝʘʥʠʤʘʮʠʦʥʥʦʡ ʩʣʫʞʙʳ, ʧʦʩʢʦʣʴʢʫ ʯʠʩʪʦ ʭʠ-

ʨʫʨʛʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝ ʩʧʦʩʦʙʥʳ ʫʩʪʨʘʥʷʪʴ 

ʧʦʣʠʦʨʛʘʥʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. ʂʦʨʨʝʢʮʠʷ ʤʠʢʨʦ-

ʮʠʨʢʫʣʷʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʜʦʣʞʥʘ ʥʦʩʠʪʴ ʧʨʝʚʝʥ-

ʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʝ ʜʦʧʫʩʢʘʷ ʥʝʦʙʨʘʪʠʤʳʭ ʩʜʚʠ-

ʛʦʚ ʚ ʤʝʪʘʙʦʣʠʟʤʝ. 

6. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʩʫʜʠʩʪʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ ʢʠʰʝʯʥʦʡ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʦʚʝʨʥʦʤ ʩʥʠʞʝ-

ʥʠʠ ʣʝʪʘʣʴʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ (ʩ 

83,3% ʜʦ 50,0%) ʠ ʫʚʝʣʠʯʝʥʠʠ ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-

ʩʪʠ ʞʠʟʥʠ ʩ 2,7 ʜʦ 7ï8 ʩʫʪʦʢ, ʢʘʢ ʠ ʦʧʨʝʜʝʣʸʥʥʦʤ 

ʫʣʫʯʰʝʥʠʠ ʠʩʭʦʜʦʚ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ 

(t=1,81, 0,1>ʨ>0,05). 
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ɼʫʜʥʽʢ ɸʥʜʨʽʡ ʉʝʨʛʽʡʦʚʠʯ  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʤʝʨʝʞʝʚʠʭ ʪʘ ʽʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʽʡ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʊ. ʐʝʚʯʝʥʢʘ 

ʏʦʣʠʰʢʽʥʘ ʆʣʴʛʘ ɻʝʥʥʘʜʽʾʚʥʘ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 

ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ ʢʦʤʧôʶʪʝʨʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʄʽʞʨʝʛʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ 

ɹʦʥʜʘʨʝʥʢʦ ʖʨʽʡ ɺʽʢʪʦʨʦʚʠʯ 

ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

METHOD OF DEVICES WIRELESS SENSOR NETWORKS AND MOTION SENSORS FOR 

MILITARY PURPOSES  

ʄɽʊʆɼ ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈʀʉʊʈʆɰɺ ɹɽɿʇʈʆɺɯɼʅʀʍ ʉɽʅʉʆʈʅʀʍ ʄɽʈɽɾ ʊɸ ɼɸʊʏʀʂɯɺ 

ʈʋʍʋ ʋ ɺɯʁʉʔʂʆɺʀʍ ʎɯʃʗʍ 

 

Summary: At present, wireless sensor networks are an important tool for researching the physical world. 

Their importance is connected with new possibilities of use, due to such characteristics of the BSM, as the lack of 

the need for cable infrastructure, miniature nodes, low power consumption, built-in radio interface, high enough 

computing power, relatively low cost. All this made possible their widespread use in many spheres of human 

activity in order to automate the processes of information gathering, monitoring, control of the characteristics of 

various technical and natural objects. Military collisions often represent areas of uncertain reception or insufficient 

immunity. This is affected by physical impediments (surface relief and military equipment), and radio frequency 

(means of electronic warfare of the opponent, etc.). The purpose of this article is an attempt to apply the method 

of improving the security and quality of wireless data transmission in uncertain reception areas or with insufficient 

noise immunity in the territories military clash, based on its detail. The object of this study is the components of 

the wireless sensor network, which can be deployed on the collision line. The problem area of this network is the 

sensor module, which depends on the limitation of the power supply of the battery, which in turn affects the im-

pedance of its data transmission, due to limit the power of its signal. 

ɸʥʦʪʘʮʽʷ: ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʙʝʟʧʨʦʚʦʜʦʚʽ ʩʝʥʩʦʨʥʽ ʤʝʨʝʞʽ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʽʟʠʯʥʦʛʦ ʩʚʽʪʫ. ɰʭ ʚʘʞʣʠʚʽʩʪʴ ʧʦʚ'ʷʟʘʥʘ ʟ ʥʦʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʪʘʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ɹʉʄ, ʷʢ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ ʢʘʙʝʣʴʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, ʤʽʥʽʘʪʶʨʥʽʩʪʴ ʚʫʟʣʽʚ, 

ʥʠʟʴʢʝ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʚʙʫʜʦʚʘʥʠʡ ʨʘʜʽʦʽʥʪʝʨʬʝʡʩ, ʜʦʩʠʪʴ ʚʠʩʦʢʘ ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, 

ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʘ ʚʘʨʪʽʩʪʴ. ɺʩʝ ʮʝ ʟʨʦʙʠʣʦ ʤʦʞʣʠʚʠʤ ʾʭ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ ʣʶʜʩʴ-

ʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʤʝʪʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ, ʤʦʥʽʪʦʨʠʥʛʫ, ʢʦʥʪʨʦʣʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʪʘ ʧʨʠʨʦʜʥʽʭ ʦʙ'ʻʢʪʽʚ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿʦʥʠ ʚʽʡʩʴʢʦʚʦʛʦ ʟʽʪʢ-

ʥʝʥʥʷ ʯʘʩʪʦ ʷʚʣʷʶʪʴʩʷ ʪʝʨʠʪʦʨʽʷʤʠ ʥʝʚʧʝʚʥʝʥʦʛʦ 

ʧʨʠʡʦʤʫ, ʘʙʦ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʶ. ʅʘ 

ʮʝ ʚʧʣʠʚʘʶʪʴ ʬʽʟʠʯʥʽ ʟʘʚʘʜʠ (ʨʝʣʴʻʬ ʧʦʚʝʨʭʥʽ ʪʘ 

ʚʽʡʩʴʢʦʚʘ ʪʝʭʥʽʢʘ), ʪʘ ʨʘʜʽʦʯʘʩʪʦʪʥʽ (ʟʘʩʦʙʠ ʨʘʜʽʦʝ-

ʣʝʢʪʨʦʥʥʦʾ ʙʦʨʦʪʴʙʠ ʧʨʦʪʠʚʥʠʢʘ ʪʘ ʽʥʰʽ). 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʟʥʘʯʝʥʥʷ ʣʦ-

ʢʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʩʝʨʝʜ ʚʫʟʣʽʚ ʻ ʦʜʥʽʻʶ ʟ ʥʝʦʙʭʽʜ-

ʥʠʭ ʧʝʨʝʜʫʤʦʚ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʙʠʪʠ ʬʫʥʢʮʽʦʥʘ-

ʣʴʥʫ ɹʉʄ. ʇʨʦʙʣʝʤʘ ʣʦʢʘʣʽʟʘʮʽʾ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘ-

ʯʝʥʥʽ ʬʽʟʠʯʥʦʛʦ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, 

ʰʠʨʦʪʘ, ʜʦʚʛʦʪʘ ʽ ʚʠʩʦʪʘ) ʦʙôʻʢʪʘ, ʷʢʠʡ ʚʠʟʥʘʯʘ-

ʻʪʴʩʷ. ʊʘʢʝ ʟʘʚʜʘʥʥʷ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʽ ʘʢʪʫʘʣʴʥʠʤ, 

ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʪʘʢʠʭ ʦʙʣʘʩʪʝʡ, ʷʢ ʨʦʙʦʪʦʪʝʭʥʽʢʘ, 

ʦʜʥʦʨʘʥʛʦʚʠʭ ʤʝʨʝʞ, ʙʝʟʧʨʦʚʽʜʥʠʭ ʩʝʥʩʦʨʥʠʭ ʤʝ-

ʨʝʞ, ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʟʚôʷʟʢʫ, ʚʽʡʩʴʢʦʚʦʾ, ʘʚʽʘʮʽʡʥʦʾ 

ʪʘ ʘʩʪʨʦʥʦʤʽʾ. 

ʇʠʪʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶ-

ʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʦʩʣʽ-ʜʞʝʥʥʷʤ ʪʝʭ-

ʥʦʣʦʛʽʡ ʤʦʜʝʣʶʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʽ ʚʟʘʻʤʦʜʽʾ 

ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʚʠʤʽʨʶ-ʚʘʥʥʷ ʤʝʭʘʥʽʯ-

ʥʠʭ ʚʝʣʠʯʠʥ, ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʠ ʩʫʯʘʩʥʠʭ ʚʯʝʥʠʭ 
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ʪʘ ʽʥ. 

ʋ ʨʦʙʦʪʽ [1], ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ɯʥʪʝʨʥʝʪ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʶ ʛʦʣʦʚ-

ʢʦʶ, ʘʣʝ ʚ ʘʥʘʣʽʟʽ ʪʘ ʢʦʨʝʛʫʚʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽ-

ʨʶʚʘʥʥʷ, ɯʥʪʝʨʥʝʪ ʫʯʘʩʪʽ ʥʝ ʙʝʨʝ. ɺ ʨʦʙʦʪʽ [3], ʡʜʝ-

ʪʴʩʷ ʧʨʦ ʢʦʨʝʢʮʽʶ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʥʷ ʯʝʨʝʟ ʽʥ-

ʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʘʣʝ ʧʨʦʧʦʥʫ-

ʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʘʙʝʣʴʥʠʡ ʟʚôʷʟʦʢ. 

ɺ ʜʘʥʽʡ ʩʪʘʪʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʛʣʷʥʫʪʠ ʩʝʥʩʦ-

ʨʥʽ ʤʝʨʝʞʽ, ʷʢ ʨʽʟʥʦʚʠʜ ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʝʣʠʯʠʥ, ʥʘ ʧʨʠʢʣʘʜʽ ʚʠ-

ʷʚʣʝʥʥʷ ʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ ʫ ʟʦʥʘʭ ʚʽʡʩʴʢʦʚʦʛʦ ʟʽʪʢ-

ʥʝʥʥʷ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʦʧʠʩʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʧʦʩʪʘ-

ʥʦʚʢʫ ʜʘʥʦʾ ʟʘʜʘʯʽ, ʘ ʪʘʢʦʞ ʩʬʦʨʤʫʣʶʚʘʪʠ ʦʩʥʦʚʥʽ 

ʚʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ. 

ɺʠʜʽʣʝʥʥʷ ʥʝ ʚʠʨʽʰʝʥʠʭ ʨʘʥʽʰʝ ʯʘʩʪʠʥ ʟʘ-

ʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ. ʇʨʦʙʣʝʤʥʦʶ ʻ ʘʜʘʧʪʘʮʽʷ ʩʝʥʩʦ-

ʨʥʠʭ ʤʝʨʝʞ ʜʦ ʚʠʨʽʰʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʦ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʫ ʟʘʚʜʘʥʴ. ɿʦʢʨʝʤʘ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʟʘʩʪʦ-

ʩʫʚʘʥʴ ʩʝʥʩʦʨʥʠʭ ʤʝʨʝʞ ʻ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʩʠʩʪʝʤ 

ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʢʦʥʪʨʦʣʶ, ʟʦʢʨʝʤʘ ʽ ʫ ʚʽʡʩʴʢʦʚʽʡ 

ʩʬʝʨʽ. ʉʣʽʜ ʯʝʢʘʪʠ, ʱʦ ʚ ʥʝʜʘʣʝʢʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ 

ʩʝʥʩʦʨʥʽ ʤʝʨʝʞʽ ʟʘʡʤʫʪʴ ʟʥʘʯʥʦ ʰʠʨʰʫ ʥʽʰʫ ʩʝʨʝʜ 

ʥʘʷʚʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ʙʝʟʧʨʦʚʽʜʥʠʡ ʨʘʜʽʦʟʚ'ʷʟʦʢ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʩʪʘʪʪʽ ʷʚʣʷʻʪʴʩʷ ʩʧʨʦʙʘ ʧʨʘʢʪʠ-

ʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʧʦʢʨʘʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ 

ʷʢʦʩʪʽ ʙʝʟʜʨʦʪʦʚʦʛʦ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʚ ʟʦʥʘʭ ʥʝ-

ʚʧʝʚʥʝʥʦʛʦ ʧʨʠʡʦʤʫ ʘʙʦ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʟʘʚʘʜʦʩ-

ʪʽʡʢʽʩʪʶ, ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʚʽʡʩʴʢʦʚʦʛʦ ʟʽʪʢʥʝʥʥʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʚ ʨʦʙʦʪʘʭ [14, 15], ʥʘ ʦʩʥʦʚʽ ʡʦʛʦ 

ʜʝʪʘʣʽʟʘʮʽʾ. 

ʆʙôʻʢʪʦʤ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʢʣʘʜʦʚʽ ʯʘʩ-

ʪʠʥʠ ʙʝʟʧʨʦʚʽʜʥʦʾ ʩʝʥʩʦʨʥʦʾ ʤʝʨʝʞʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʨʦʟʛʦʨʥʫʪʘ ʥʘ ʣʽʥʽʾ ʟʽʪʢʥʝʥʥʷ. ʇʨʦʙʣʝʤʥʠʤ ʤʽʩʮʝʤ 

ʮʽʻʾ ʤʝʨʝʞʽ ʻ ʩʝʥʩʦʨʥʠʡ ʤʦʜʫʣʴ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʦʙʤʝʞʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʧʘʩʫ ʝʣʝʤʝʥʪʘ ʞʠʚ-

ʣʝʥʥʷ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʧʣʠʚʘʻ ʥʘ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ 

ʡʦʛʦ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʯʝʨʝʟ ʦʙʤʝʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 

ʡʦʛʦ ʩʠʛʥʘʣʫ. ʅʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʘ ʩʧʨʦʱʝʥʘ ʤʦʜʝʣʴ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʩʝʥʩʦʨʥʠʭ 

ʤʝʨʝʞ ʤʽʞ 2 ʦʢʨʝʤʦ ʚʟʷʪʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʤʝʨʝʞʽ. 

 
ʈʠʩ. 1. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʬʨʘʛʤʝʥʪʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʙʝʟʧʨʦʚʽʜʥʦʾ ʩʝʥʩʦʨʥʦʾ ʤʝʨʝʞʽ:  

S ï ʧʽʜʣʝʛʣʠʡ ʦʜʥʦʢʘʥʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ (slave); M ï ʛʦʣʦʚʥʠʡ ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʡ ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ 

(master) 

 

ʄʦʜʝʣʴ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʇʦ ʢʦʤʘʥʜʽ 

ʛʦʣʦʚʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʧʽʜʣʝʛʣʠʡ ʧʝʨʝʜʘʻ ʜʘʥʽ ʧʨʦ 

ʩʚʦʶ ʚʽʜʩʪʘʥʴ ʚʽʜ ʩʫʩʽʜʥʽʭ ʧʨʠʩʪʨʦʾʚ, ʯʝʨʝʟ ʙʝʟ-

ʧʨʦʚʽʜʥʠʡ ʢʘʥʘʣ, ʥʘ ʷʢʠʡ ʚʧʣʠʚʘʶʪʴ ʨʽʟʥʦʛʦ ʨʦʜʫ 

ʟʘʚʘʜʠ. ɼʘʥʘ ʩʭʝʤʘ ʻ ʜʦʩʠʪʴ ʩʧʨʦʱʝʥʦʶ, ʘʜʞʝ ʤʽʞ 

ʦʩʥʦʚʥʠʤ ʪʘ ʧʽʜʣʝʛʣʠʤ ʧʨʠʩʪʨʦʻʤ ʤʦʞʝ ʙʫʪʠ ʱʝ 

ʢʽʣʴʢʘ ʛʦʣʦʚʥʠʭ, ʘʙʦ ʧʽʜʣʝʛʣʠʭ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 

2. 
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ʈʠʩ. 2. ɺʘʨʽʘʥʪ ʪʦʧʦʣʦʛʽʾ ʩʝʥʩʦʨʥʠʭ ʤʝʨʝʞ: ʛʦʣʦʚʥʽ ʧʨʠʩʪʨʦʾ ʟʘʬʘʨʙʦʚʘʥʽ 

 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʟ ʥʝʚʧʝʚʥʝʥʠʤ ʧʨʠʡʦʤʦʤ, ʯʘʩʪʦ 

ʚʠʥʠʢʘʶʪʴ ʧʦʤʠʣʢʠ ʧʨʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʪʘ ʩʠʛ-

ʥʘʣʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʦʪʨʠʤʫʚʘʯʝʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʧʠʪ 

ʥʘ ʧʦʚʪʦʨʥʫ ʧʝʨʝʜʘʯʫ ʪʘ ʧʦʚʪʦʨʥʘ ʧʝʨʝʜʘʯʘ 

ʚʽʜʧʨʘʚʥʠʢʦʤ. ɯʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʧʦʚʪʦʨʥʘ ʧʝʨʝ-

ʜʘʯʘ ʙʫʜʝ ʤʘʪʠ ʪʘʢʠʡ ʞʝ ʨʝʟʫʣʴʪʘʪ, ʪʝʞ ʜʦʩʠʪʴ ʚʝ-

ʣʠʢʘ. ʑʦ ʩʧʨʠʯʠʥʷʻ ʚʝʣʠʢʫ ʥʘʜʣʠʰʢʦʚʽʩʪʴ ʩʠʛ-

ʥʘʣʽʚ. 

ʋ ʟʦʥʘʭ ʚʽʡʩʴʢʦʚʦʛʦ ʟʽʪʢʥʝʥʥʷ ʥʘʜʣʠʰʢʦʚʽʩʪʴ 

ʩʠʛʥʘʣʽʚ ʫ ʨʘʜʽʦʝʬʽʨʽ ʥʦʩʠʪʴ ʥʝʛʘʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʟ 

ʜʚʦʭ ʧʨʠʯʠʥ: 

¶ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʩʠʛʥʘʣʽʚ, ʟʨʦʩʪʘʻ 
ʽʤʦʚʽʨʥʽʩʪʴ ʾʭ ʧʝʨʝʭʦʧʣʝʥʥʷ ʩʪʦʨʦʥʦʶ ʧʨʦʪʠʚʥʠʢʘ; 

¶ ʜʘʥʽ ʩʠʛʥʘʣʠ ʩʪʚʦʨʶʶʪʴ ʧʝʨʝʰʢʦʜʠ ʜʣʷ 

ʽʥʰʠʭ ʩʝʘʥʩʽʚ ʟʚôʷʟʢʫ ʤʽʞ ʩʚʦʾʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʽʜʝʾ 

ʧʝʨʝʬʦʨʤʘʪʫʚʘʥʥʷ ʩʢʣʘʜʫ ʬʫʥʢʮʽʡ ʤʽʞʨʽʚʥʝʚʦʾ 

ʚʟʘʻʤʦʜʽʾ ʤʝʨʝʞʝʚʦʛʦ ʽ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʽʚ ʚʚʝʩʪʠ ʚ 

ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ, ʱʦ ʤʘʻ ʤʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʧʨʠ ʧʝ-

ʨʝʜʘʯʽ: 

ʬʽʟʠʯʥʠʡ Ŷ ʢʘʥʘʣʴʥʠʡ Ŷ ʤʝʨʝʞʝʚʠʡ, 

ʪʘ ʧʨʠ ʧʨʠʡʦʤʽ: 

ʬʽʟʠʯʥʠʡ Ÿ ʢʘʥʘʣʴʥʠʡ Ÿ ʤʝʨʝʞʝʚʠʡ, 

ʧʨʠʩʪʨʦʶ ʙʝʟʧʨʦʚʦʜʦʚʦʛʦ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ 

ʝʣʝʤʝʥʪ ʟʚôʷʟʢʫ (ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ) ʤʽʞ ʜʦʜʘʪ-

ʢʘʤʠ ʬʽʟʠʯʥʦʛʦ ʪʘ ʤʝʨʝʞʝʚʦʛʦ ʨʽʚʥʽʚ ɽʪʘʣʦʥʥʦʾ ʤʦ-

ʜʝʣʽ OSI\ISO.  

ʉʘʤʝ ʟ ʮʽʻʾ ʧʨʠʯʠʥʠ ʚ ʽʩʥʫʶʯʫ ʩʪʨʫʢʪʫʨʥʫ 

ʩʭʝʤʫ ʧʨʠʩʪʨʦʶ ʙʝʟʧʨʦʚʦʜʦʚʦʛʦ ʟʚôʷʟʢʫ ʚʚʦʜʠʪʴʩʷ 

ʘʥʘʣʽʟʘʪʦʨ ʷʢʦʩʪʽ ʩʠʛʥʘʣʫ 5 ʥʘ ʨʠʩ. 1 [16]. ʑʦ ʧʦ-

ʚʠʥʥʦ ʚʠʧʨʘʚʠʪʠ ʥʝʜʦʣʽʢʠ ʢʣʘʩʠʯʥʦʾ ʩʭʝʤʠ. 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʨʠʩʪʨʦʶ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʚ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞʘʭ ʟ ʩʠʩʪʝʤʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʚ ʟʦʥʘʭ ʥʝʚʧʝʚʥʝʥʦʛʦ ʧʨʠʡʦʤʫ 
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ʇʨʠ ʧʦʙʫʜʦʚʽ ʧʨʠʩʪʨʦʶ, ʙʣʦʢʠ ʨʦʟʙʠʪʦ ʥʘ ʤʦ-

ʜʫʣʽ, ʟʛʽʜʥʦ ʾʭʥʴʦʾ ʥʘʣʝʞʥʦʩʪʽ ʜʦ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ 

ʨʽʚʥʷ ʝʪʘʣʦʥʥʦʾ ʤʦʜʝʣʽ. 

ʇʨʠʩʪʨʽʡ ʚ ʮʽʣʦʤʫ ʤʘʻ ʤʦʜʫʣʴʥʫ ʩʪʨʫʢʪʫʨʫ, 

ʤʽʩʪʠʪʴ ʢʝʨʫʶʯʠʡ ʙʣʦʢ 1, ʱʦ ʻ ʯʘʩʪʠʥʦʶ NMS, ʤʦ-

ʜʫʣʴ ʤʝʨʝʞʝʚʦʛʦ ʨʽʚʥʷ 2, ʤʦʜʫʣʴ ʧʽʜʨʽʚʥʷ LLC ʢʘ-

ʥʘʣʴʥʦʛʦ ʨʽʚʥʷ 3, ʙʣʦʢʫ ʭʦʩʪ ʽʥʪʝʨʬʝʡʩʫ 3.1, ʤʽʢʨʦ-

ʢʦʥʪʨʦʣʝʨʘ 3.2, ʙʣʦʢʫ ʜʦʜʘʪʢʫ ʧʨʠʡʦʤʦ/ʧʝʨʝʜʘʚʘʯʘ 

3.3, ʙʣʦʢʫ ʰʠʥʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 3.4, ʧʘʤôʷʪʽ S, ʤʦ-

ʜʫʣʶ ʧʽʜʨʽʚʥʷ MAC ʨʽʚʥʷ 4, ʢʦʥʪʨʦʣʝʨʘ ʩʤʫʛʠ ʯʘ-

ʩʪʦʪ 4.1, ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ ʧʨʠʡʦʤʦ/ʧʝʨʝʜʘʚʘʯʘ 4.2, 

ʘʥʘʣʽʟʘʪʦʨʘ ʩʠʛʥʘʣʫ 5, ʤʦʜʫʣʷ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ 6, ʽʥ-

ʪʝʨʬʝʡʩʫ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ 6.1, ʘʥʪʝʥʠ 6.2., ʙʣʦʢʫ ʘʚ-

ʪʦʤʘʪʠʯʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʯʘʩʪʦʪʠ 7.  

ɼʘʣʽ ʥʘʚʦʜʠʪʴʩʷ ʦʧʠʩ ʨʦʙʦʪʠ ʜʘʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʂʝʨʫʶʯʠʡ ʙʣʦʢ 1, ʥʘʜʩʠʣʘʻ ʢʦʤʘʥʜʫ ʧʨʦ ʚʽʜʧʨʘʚʢʫ 

ʧʘʢʝʪʘ ʪʘ ʩʘʤ ʧʘʢʝʪ ʥʘ ʤʦʜʫʣʴ 2, ʧʽʜʨʽʚʝʥʴ LLC.  

ɺ ʤʦʜʫʣʽ ʧʽʜʨʽʚʥʷ LLC ʯʝʨʝʟ ʙʣʦʢ ʭʦʩʪ ʽʥʪʝʨ-

ʬʝʡʩʫ 3.1, ʧʨʦʡʰʦʚʰʠ ʚʽʜʧʦʚʽʜʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʪʢʽʚ ʜʘʥʦʛʦ ʤʦʜʫʣʷ, ʧʘʢʝʪ ʩʪʘʻ 

ʬʨʝʡʤʦʤ. ʇʽʩʣʷ ʯʦʛʦ ʚʙʫʜʦʚʘʥʠʡ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ 

3.2 ʧʝʨʝʜʘʻ ʬʨʝʡʤ ʜʦ ʙʣʦʢʫ ʜʦʜʘʪʢʫ ʧʨʠʡʦʤʦ/ʧʝʨʝ-

ʜʘʚʘʯʘ 3.3 ʪʘ ʯʝʨʝʟ ʙʣʦʢ ʰʠʥʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 2.4 ʟʘ-

ʧʠʩʫʻ ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʧʝʨʝʜʘʚʘʥʥʷ ʜʦ ʧʘʤôʷʪʽ S, ʜʝ 

ʚʦʥʠ ʱʝ ʧʝʚʥʠʡ ʯʘʩ ʟʙʝʨʽʛʘʶʪʴʩʷ. ɹʣʦʢ ʜʦʜʘʪʢʫ 

ʧʨʠʡʦʤʦ/ʧʝʨʝʜʘʚʘʯʘ 3.3 ʩʧʨʷʤʦʚʫʻ ʬʨʝʡʤ ʜʦ ʤʦ-

ʜʫʣʷ ʧʽʜʨʽʚʥʷ 4.  

ɺ ʤʦʜʫʣʽ ʧʽʜʨʽʚʥʷ MAC ʢʦʥʪʨʦʣʝʨ ʩʤʫʛʠ ʯʘ-

ʩʪʦʪ 4.1 ʧʽʜʙʠʨʘʻ ʜʣʷ ʜʘʥʦʛʦ ʬʨʝʡʤʫ ʦʧʪʠʤʘʣʴʥʠʡ 

ʜʽʘʧʘʟʦʥ ʯʘʩʪʦʪ, ʪʘ ʩʧʨʷʤʦʚʫʻ ʬʨʝʡʤ ʜʦ ʨʘʜʽʦʯʘ-

ʩʪʦʪʥʦʛʦ ʧʨʠʡʦʤʦ/ʧʝʨʝʜʘʚʘʯʘ 4.2. ɺ ʜʘʥʦʤʫ ʤʦʜʫʣʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʨʝʡʤʫ ʫ ʝʣʝʢʪʨʦ-

ʤʘʛʥʽʪʥʽ ʢʦʣʠʚʘʥʥʷ ʪʘ ʡ ʾʭ ʤʦʜʫʣʷʮʽʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʤʽʩʪʫ ʬʨʝʡʤʫ. ʇʽʩʣʷ ʮʴʦʛʦ ʢʦʣʠʚʘʥʥʷ ʧʝʨʝʜʘʶʪʴʩʷ 

ʜʦ ʤʦʜʫʣʶ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ 6, ʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʧʽʜʽʙʨʘʥʠʡ ʙʣʦʢʦʤ 4.1 ʜʽʘʧʘʟʦʥ ʯʘʩʪʦʪ ʧʝʨʝʜʘʻʪʴʩʷ 

ʜʦ ʙʣʦʢʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʯʘʩʪʦʪʠ 7.  

ɹʣʦʢ 6.1 ʤʦʜʫʣʶ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ ʥʘʢʣʘʜʘʻ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʢʦʣʠʚʘʥʥʷ ʥʘ ʯʘʩʪʦʪʫ, ʷʢʘ 

ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʙʣʦʢʦʤ 7. ʂʦʣʠʚʘʥʥʷ ʩʧʨʷʤʦʚʫ-

ʶʪʴʩʷ ʜʦ ʘʥʪʝʥʠ 6.2, ʷʢʘ ʧʝʨʝʜʘʻ ʩʠʛʥʘʣ ʜʦ 

ʨʘʜʽʦʝʬʽʨʫ. 

ɸʥʘʣʽʟʘʪʦʨ ʩʠʛʥʘʣʫ 5 ʧʦʩʪʽʡʥʦ ʚʽʜʩʪʝʞʫʻ ʽʥ-

ʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ. ɺʽʥ ʚʽʜʩʠ-

ʣʘʻ ʚʽʜʧʦʚʽʜʥʽ ʟʘʧʠʪʠ ʜʦ ʽʥʪʝʨʬʝʡʩʫ ʬʽʟʠʯʥʦʛʦ 

ʨʽʚʥʷ 6.1 ʪʘ ʦʪʨʠʤʫʻ ʚʽʜ ʥʴʦʛʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ 

ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ. ɯʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʧʝʨʝʜʘ-

ʚʘʥʥʷ ʜʘʥʠʭ ʘʥʘʣʽʟʘʪʦʨ ʩʠʛʥʘʣʫ 5 ʧʝʨʝʜʘʻ ʜʦ ʢʝʨʫ-

ʶʯʦʛʦ ʧʨʠʩʪʨʦʶ 1, ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʡ-

ʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʟʤʽʥʫ ʫʤʦʚ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʟʘ 

ʥʝʦʙʭʽʜʥʽʩʪʶ. ʇʽʜ ʧʨʠʡʥʷʪʪʷʤ ʨʽʰʝʥʴ ʨʦʟʫʤʽʻʪʴʩʷ 

ʦʯʽʢʫʚʘʥʥʷ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʷʢʦʩʪʽ ʩʠʛʥʘʣʫ (ʟʘ 

ʧʨʘʚʠʣʘʤʠ ʘʣʛʦʨʠʪʤʫ) ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʧʦʪʫʞ-

ʥʦʩʪʽ. 

ɼʦ ʤʝʨʝʞʽ ʟ ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ʤʦʞʥʘ ʧʨʠʻʜʥʘʪʠ ʜʘʪʯʠʢʠ ʨʫʭʫ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʧʨʦʥʠʢʥʝʥʥʷ ʣʶʜʠʥʠ ʯʝʨʝʟ ʣʽʥʽʶ ʨʦʟʤʝʞʫʚʘʥʥʷ. 

ɯʏ-ʧʘʩʠʚʥʽ ʜʘʪʯʠʢʠ, ʟʚʘʥʽ ʪʘʢʦʞ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥ-

ʥʠʤʠ, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ ʜʝʪʝʢʪʦʨʽʚ ʨʫʭʫ ʽ ʨʝʘʛʫ-

ʶʪʴ ʥʘ ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʨʫʭʫ ʣʶʜʠʥʠ.  

ʇʨʠʥʮʠʧ ʜʽʾ ʮʠʭ ʜʘʪʯʠʢʽʚ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʨʝʻʩʪʨʘʮʽʾ ʟʤʽʥʠ ʚ ʯʘʩʽ ʨʽʟʥʠʮʽ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʣʶʜʠʥʠ ʽ ʬʦʥʦʚʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɺ ʜʘʥʠʡ ʯʘʩ ɯʏ-ʧʘʩʠʚʥʽ ʜʘʪʯʠʢʠ ʻ 

ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤʠ, ʚʦʥʠ ʩʪʘʥʦʚʣʷʪʴ ʥʝʚʽʜ'ʻʤʥʠʡ 

ʝʣʝʤʝʥʪ ʦʭʦʨʦʥʥʦʾ ʩʠʩʪʝʤʠ ʧʨʘʢʪʠʯʥʦ ʢʦʞʥʦʛʦ 

ʦʙ'ʻʢʪʘ. 

 
ʈʠʩ. 2 ɯʥʬʨʘʯʝʨʚʦʥʠʡ ʜʘʪʯʠʢ ʨʫʭʫ (ʧʨʦʥʠʢʥʝʥʥʷ ʟʘ ʣʽʥʽʶ ʨʦʟʤʝʞʫʚʘʥʥʷ) 
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ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʦʨʫʰʥʠʢ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ɯʏ-
ʧʘʩʠʚʥʠʤ ʜʘʪʯʠʢʦʤ, ʥʝʦʙʭʽʜʥʝ ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧ-
ʥʠʭ ʫʤʦʚ [17]: 

¶ ʧʦʨʫʰʥʠʢ ʧʦʚʠʥʝʥ ʧʝʨʝʪʥʫʪʠ ʚ ʧʦʧʝʨʝʯ-
ʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʨʦʤʽʥʴ ʟʦʥʠ ʯʫʪʣʠʚʦʩʪʽ ʜʘʪʯʠʢʘ; 

¶ ʨʫʭ ʧʦʨʫʰʥʠʢʘ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʷ ʚ ʧʝʚʥʦʤʫ 
ʽʥʪʝʨʚʘʣʽ ʰʚʠʜʢʦʩʪʝʡ; 

¶ ʯʫʪʣʠʚʽʩʪʴ ʜʘʪʯʠʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʪʘʪ-
ʥʴʦʶ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʝʨʭʥʽ 
ʪʽʣʘ ʧʦʨʫʰʥʠʢʘ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʡʦʛʦ ʦʜʷʛʫ) 
ʽ ʬʦʥʫ (ʩʪʽʥʠ, ʧʽʜʣʦʛʠ). 
ɯʏ-ʧʘʩʠʚʥʽ ʜʘʪʯʠʢʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʨʴʦʭ ʦʩʥʦʚ-

ʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʨʠʩ. 2): 

¶ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʬʦʨʤʫʻ ʜʽʘʛʨʘʤʫ 
ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʜʘʪʯʠʢʘ ʽ ʚʠʟʥʘʯʘʻ ʬʦʨʤʫ ʽ ʚʠʜ ʧʨʦ-
ʩʪʦʨʦʚʦʾ ʟʦʥʠ ʯʫʪʣʠʚʦʩʪʽ; 

¶ ʧʽʨʦʧʨʠʡʤʘʯʘ, ʱʦ ʨʝʻʩʪʨʫʻ ʪʝʧʣʦʚʝ ʚʠ-
ʧʨʦʤʽʥʶʚʘʥʥʷ ʣʶʜʠʥʠ; 

¶ ʙʣʦʢʫ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʧʽʨʦʧʨʠʡʤʘʯʘ, ʱʦ 
ʚʠʜʽʣʷʻ ʩʠʛʥʘʣʠ, ʦʙʫʤʦʚʣʝʥʽ ʨʫʭʦʤ ʣʶʜʠʥʠ, ʥʘ ʪʣʽ 
ʧʝʨʝʰʢʦʜ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 
ʉʠʩʪʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʜʽʙʥʽ ʤʝʨʝʞʽ, 

ʟ ʨʽʟʥʦʛʦ ʨʦʜʫ ʜʘʪʯʠʢʘʤʠ, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫ-
ʶʪʴʩʷ ʜʣʷ ʮʠʚʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʘʥʥʷ. ʇʦʜʦʙʥʽ ʤʝʨʝʞʽ 
ʟ ʜʘʪʯʠʢʘʤʠ ʷʚʣʷʶʪʴʩʷ ʩʢʣʘʜʦʚʠʤʠ ʩʠʩʪʝʤʠ çʈʦ-
ʟʫʤʥʠʡ ʜʽʤè, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʦʚʦʶ 
ʛʣʦʙʘʣʴʥʦʾ ʩʠʩʪʝʤʠ çɯʥʪʝʨʥʝʪ ʨʝʯʝʡè.  
ɼʘʥʠʡ ʧʨʠʢʣʘʜ ʧʝʨʝʥʝʩʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʟ ʮʠ-

ʚʽʣʴʥʦʾ ʩʬʝʨʠ ʫ ʚʽʡʩʴʢʦʚʫ ʽ ʥʘʚʧʘʢʠ ï ʻ ʟʘʩʪʦʩʫʚʘʥ-
ʥʷʤ ʩʠʩʪʝʤ ʧʦʜʚʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʎʝ ʩʧʨʦʱʫʻ 
ʧʦʰʫʢ ʥʝʦʙʭʽʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ. ɸʜʞʝ, ʮʠʚʽʣʴʥʦʛʦ 
ʽʥʞʝʥʝʨʘ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʱʦ ʟ ʷʢʠʭʦʩʴ ʧʨʠʯʠʥ ʥʝ 
ʤʦʞʝ ʟʥʘʡʪʠ ʨʦʙʦʪʫ, ʤʦʞʥʘ ʙʫʜʝ ʟʘʣʫʯʠʪʠ ʦʙʩʣʫʛʦ-
ʚʫʚʘʪʠ ʤʘʡʞʝ ʪʘʢʽ ʞ ʚʽʡʩʴʢʦʚʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʽʥ ʚʠ-
ʯʘʚ ʫ ʮʠʚʽʣʴʥʦʤʫ ʚʫʟʽ ʽ ʥʘʚʧʘʢʠ, ʚʽʡʩʴʢʦʚʠʡ ʽʥʞʝʥʝʨ 
ʧʽʩʣʷ ʟʚʽʣʴʥʝʥʥʷ ʫ ʟʘʧʘʩ ʟʤʦʞʝ ʩʝʙʝ ʟʥʘʡʪʠ ʫ ʮʠ-
ʚʽʣʴʥʦʤʫ ʞʠʪʪʽ. 
ɺʠʩʥʦʚʢʠ ʽ ʧʨʦʧʦʟʠʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʜʘʣʦʩʷ 

ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʘʢʪʠʯʥʦ (ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ) ʽʜʝʶ 
ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟʧʨʦʚʦʜʦʚʦʛʦ ʪʨʘʥʩ-
ʧʦʨʪʫʚʘʥʥʷ ʜʘʥʠʭ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʨʦʟʧʦʜʽʣʫ, 
ʬʫʥʢʮʽʡ ʤʽʞʨʽʚʥʝʚʦʾ ʚʟʘʻʤʦʜʽʾ ʫ ʩʝʥʩʦʨʥʠʭ ʤʝʨʝ-
ʞʘʭ, ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʠ ʤʝʨʝʞʝʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 
ʧʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʾ ʤʝʨʝʞʽ ʜʣʷ ʚʽʡʩʴʢʦʚʦʛʦ 
ʧʨʠʟʥʘʯʝʥʥʷ. 
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ʄɽʉʊʅʆʉʊʀ 

Belak V. Yu. 

 

MODEL AND CONTROL THE LOAD VIA THE INTERNET  IN RURAL AREAS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʜʝʡʩʪʚʝʥʥʳʭ ʤʝʨ ʧʦ ʙʦʨʴʙʝ ʩ ʭʠʱʝʥʠʷʤʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ ʫʯʝʪʘ ʨʘʩʭʦʜʘ (ɸʉʂʋʕ). ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥ-

ʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ɸʉʂʋʕ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʯʝʪʯʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʤʦʜʝ-

ʤʦʤ GPRS/3G/4G. ʈʘʩʩʤʦʪʨʝʥʳ ʤʦʜʝʣʠ ʭʨʘʥʝʥʠʷ ʠ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʦ ʧʦʪʨʝʙʣʝʥʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢʘʞ-

ʜʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʵʥʝʨʛʠʠ. ʈʘʟʨʘʙʦʪʘʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʜʝʣʠ. 

ʋʢʘʟʘʥʳ ʩʧʦʩʦʙʳ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʢ ʣʶʙʦʤʫ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʤʫ ʩʯʸʪʯʠʢʫ. ʈʘʟʨʘʙʦʪʘʥʦ 

ʥʝʦʙʭʦʜʠʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʯʸʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʭʠʱʝʥʠʝ, ʠʥʪʝʨʥʝʪ. 

 

Abstract 

The article shows that one of the most effective measures to combat the theft of electricity is the introduction 

of automated control systems and metering (AMR). As one of variants of implementation of the AMR examines 

the feasibility of applying electricity meters with modem GPRS/3G/4G. Considered a model store and send data 

about electricity consumption of each energy consumer. A device was developed that meets the requirements of 

the proposed model. Shows you how to connect this device to any microprocessor-based meter. Developed the 

required software. 

Key words: metering, theft, Internet. 

 

1. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʢʦʥʪʨʦʣʝ ʠ ʫʯʸʪʝ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʝʪʦʯʥʦʩʪʴʶ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʩʦ ʩʯʸʪʯʠʢʦʚ 

ʵʣʝʢʪʨʦʧʦʪʨʝʙʠʪʝʣʝʡ (ʕʇ). ʇʨʠʯʠʥʦʡ ʤʦʛʫʪ ʙʳʪʴ 

ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴ-

ʥʳʭ ʧʨʠʙʦʨʦʚ, ʪʘʢ ʠ ʧʦʪʝʨʠ ʧʨʠ ʭʠʱʝʥʠʠ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʩʦ ʩʪʦʨʦʥʳ ʕʇ [1]. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩʳ 

ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʷʚʣʷʶʪʩʷ 

ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʧʦʜʢʨʝʧʣʷʶʪʩʷ ʧʨʘʚʠʪʝʣʴ-

ʩʪʚʝʥʥʳʤʠ ʧʦʩʪʘʥʦʚʣʝʥʠʷʤʠ. ʊʘʢ, 1 ʘʧʨʝʣʷ 2017 

ʛʦʜʘ ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɼʤʠʪʨʠʡ ʄʝʜʚʝʜʝʚ ʨʘʩʧʦʨʷʜʠʣʩʷ: 1) ʚʥʝʩʪʠ ʚ ɻʦʩ-

ʜʫʤʫ ʟʘʢʦʥʦʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʟʘʢʨʝʧʠʪ ʧʦʥʷʪʠʝ ʩʠ-

ʩʪʝʤʳ ʫʯʸʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (ʤʦʱʥʦʩʪʠ), 2) 

ʥʘʜʝʣʠʪʴ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʧʦʣʥʦʤʦʯʠʷʤʠ ʧʦ ʫʪʚʝʨ-

ʞʜʝʥʠʶ ʩʦʩʪʘʚʘ ʠ ʧʨʘʚʠʣ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʩʯʸʪʯʠʢʘʤʠ. ɿʘʢʦʥʦʧʨʦʝʢʪ ʪʘʢʞʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʩ 1 ʠʶʣʷ 2018 ʛʦʜʘ ʵʣʝʢʪʨʦ-

ʩʝʪʝʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʦʣʴʢʦ 

çʫʤʥʳʝè ʩʯʸʪʯʠʢʠ. 

2. ʍʠʱʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʠʭ ʧʨʝʜʦʪʚʨʘ-

ʱʝʥʠʝ 

ʍʠʱʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʢʦʥʪʨʦʣʝ ʟʘ ʧʦ-

ʪʨʝʙʠʪʝʣʷʤʠ ʩʦ ʩʪʦʨʦʥʳ ʵʣʝʢʪʨʦʩʥʘʙʞʘʶʱʠʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ. ʊʘʢʞʝ ʧʨʠʯʠʥʘʤʠ ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʕʇ 

ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʧʦʚʳʰʝʥʠʷ ʪʘʨʠʬʘ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʶ, ʩʥʠʞʝʥʠʝ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝ-

ʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʢʪʨʦʧʨʠʸʤʥʠʢʦʚ ʚ 

ʩʚʷʟʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ, ʢʦʪʦʨʦʝ ʚʣʝʯʸʪ ʟʘ 

ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʥʝʨʛʠʠ. ʊʘʢ ʢʘʢ 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʭʠʱʝʥʠʷʤʠ ʥʝ 

ʠʤʝʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʠʭ ʥʫʞʥʦ ʚʳʷʚ-

ʣʷʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʣʠʙʦ ʧʨʝʜʦʪʚʨʘʱʘʪʴ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝ-

ʥʠʶ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʪʝʨʴ ʦʪ ʭʠʱʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʷʚʣʷʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦʝ ʚʥʝʜʨʝʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ ʫʯʝʪʘ ʨʘʩ-

ʭʦʜʘ (ɸʉʂʋʕ). 

3. ʈʝʘʣʠʟʘʮʠʷ ʥʘʠʤʝʥʝʝ ʟʘʪʨʘʪʥʦʡ ʤʦʜʝʣʠ 

ɸʉʂʋʕ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 

ʊʘʢ ʢʘʢ ʧʦʪʨʝʙʠʪʝʣʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʥʝ 

ʩʪʦʣʴ ʧʣʦʪʥʦ ʨʘʩʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʤʝʩʪʥʦʩʪʠ ʢʘʢ ʧʦ-

ʪʨʝʙʠʪʝʣʠ ʛʦʨʦʜʦʚ ʠ ʥʝ ʫ ʢʘʞʜʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʠ-

ʪʝʣʷ ʠʤʝʝʪʩʷ ʜʦʩʪʫʧ ʢ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʘ ʝʩʣʠ ʠ ʠʤʝ-

ʝʪʩʷ, ʪʦ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 

ʪʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʦʡ ʢʘʥʘʣ ʩʚʷʟʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʤʝʞʜʫ ʩʯʸʪʯʠʢʦʤ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʠ ʵʣʝʢʪʨʦʩʥʘʙʞʘʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʝʡ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʚ ʛʦʣʦʚʫ ʧʨʠʭʦʜʠʪ ʤʳʩʣʴ, ʦ ʪʦʤ, 

ʯʪʦ ʫ ʢʘʞʜʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚ-

ʣʝʥ ʩʦʚʨʝʤʝʥʥʳʡ ʩʯʸʪʯʠʢ, ʩ ʤʦʜʝʤʦʤ GPRS/3G/4G. 

ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʩʣʠʰ-

ʢʦʤ ʬʠʥʘʥʩʦʚʦ ʟʘʪʨʘʪʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʝʛʦ ʨʝʘ-

ʣʠʟʘʮʠʠ ʧʦʥʘʜʦʙʠʪʩʷ ʧʨʦʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦ-

ʧʨʠʷʪʠʷ: 

1) ɿʘʤʝʥʠʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʯʸʪʯʠʢʠ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʥʘ ʥʝʜʝʰʸʚʳʝ ʘʥʘʣʦʛʠ ʩ ʤʦʜʝʤʦʤ 

GPRS/3G/4G. 

2) ʉʦʛʣʘʩʦʚʘʪʴ ʠ ʧʦʩʪʘʚʠʪʴ ʫʩʣʦʚʠʷ ʩʦʪʨʫʜʥʠ-

ʯʝʩʪʚʘ ʩ ʧʨʝʜʧʦʯʠʪʘʝʤʳʤ ʦʧʝʨʘʪʦʨʦʤ ʩʦʪʦʚʦʡ 

ʩʚʷʟʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʴʟʦʚʘʪʴʩʷ ʨʦʟʥʠʯʥʦʡ ʪʘʨʠʬ-

ʥʦʡ ʣʠʥʝʡʢʦʡ ʦʧʝʨʘʪʦʨʦʚ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʜʣʷ ʪʘʢʠʭ 

ʤʘʣʳʭ ʦʙʲʸʤʦʚ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʥʝ ʷʚʣʷʝʪʩʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʦ ʩʠʤ-ʢʘʨʪ ʧʦʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʩʦʛʣʘʰʝʥʠʡ. 
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3) ʉʦʛʣʘʩʦʚʘʪʴ ʩ ʦʧʝʨʘʪʦʨʦʤ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʫʶ ʧʝʨʝʛʨʫʟʢʫ ʩʝʪʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ. 

ʉʭʝʤʘ ɸʉʂʋʕ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʯʸʪʯʠʢʦʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦ ʚʩʪʨʦʝʥʥʳʤ GPRS ʤʦʜʝʤʦʤ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ.1.  

ʉʭʝʤʘ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʯʸʪʯʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦ ʚʩʪʨʦʝʥʥʳʤ GPRS 

ʤʦʜʝʤʦʤ 

 

ʂʘʢ ʚʠʜʠʤ, ʩʠʩʪʝʤʘ ʚʳʛʣʷʜʠʪ ʚʧʦʣʥʝ ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʡ, ʥʦ ʝʸ ʨʝʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʩʪʦʠʪʴ ʙʦʣʴʰʠʭ 

ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ. ʇʦʵʪʦʤʫ ʜʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʚʘ-

ʨʠʘʥʪ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʩʙʦʨ ʜʘʥʥʳʭ ʧʨʠ ʤʝʥʴʰʠʭ ʢʘʧʚʣʦʞʝʥʠʷʭ, ʥʝ ʠʩ-

ʧʦʣʴʟʫʷ GPRS-ʤʦʜʝʤ ʩʯʸʪʯʠʢʘ. 

ʇʦʩʢʦʣʴʢʫ ʥʝ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʯʸʪʯʠʢʠ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ ʤʦʛʫʪ ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʦ ʩʫʪʦʯʥʳʭ ʛʨʘ-

ʬʠʢʘʭ ʥʘʛʨʫʟʢʠ, ʪʘʢʞʝ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʫʩʪʨʦʡʩʪʚʝ, ʠʤʝʶʱʝʤ ʬʫʥʢʮʠʶ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʩʦʦʙʨʘʞʝ-

ʥʠʷʭ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʪ-

ʧʨʘʚʢʠ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʩʤʘʨʪʬʦʥʘ (ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʘʷ ʠʟ ʠʤʝʶ-

ʱʠʭʩʷ ʚ ʥʘʣʠʯʠʠ ʨʝʘʣʠʟʘʮʠʡ), ʥʘ ʢʦʪʦʨʦʤ ʧʦʜʢʣʶ-

ʯʝʥ ʤʦʙʠʣʴʥʳʡ ʠʥʪʝʨʥʝʪ. ʄʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʘʢ ʩʤʘʨʪʬʦʥ ʧʦʪʨʝʙʠʪʝʣʷ, ʪʘʢ ʠ ʨʘʙʦʪʥʠʢʘ ʵʥʝʨʛʦ-

ʩʥʘʙʞʘʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʫ ʧʦʪʨʝʙʠ-

ʪʝʣʷ ʙʳʪʦʚʦʛʦ ʩʝʢʪʦʨʘ ʩʤʘʨʪʬʦʥʘ ʥʝʪ. 

ʉʭʝʤʘ ʩʧʦʩʦʙʘ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʦ ʧʦʪʨʝʙʣʝ-

ʥʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʤʘʨʪʬʦʥʘ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2. 

 



44 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #6(34), 2018  

 

ʋʩʪʨʦʡʩʪʚʦ ʩʙʦʨʘ ʜʘʥʥr ʭ
 ʠ ʠʭ ʦʪʧʨʘʚʢʠ ʧʦ WiFi
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ʉʣʝʜʫʝʪ ʟʘʧʫʩʪʠʪ  ɹʥʘ ʩʤʘʨʪʬʦʥʝ
ʨʝʞʠʤ ʪʦʯʢʠ ʜʦʩʪʫʧʘ W iF i ʫʢʘʟʘʚ
ʠʤ̫  ʠ ʧʘʨʦʣɹ  ʥʘ ʢʦʪʦʨr ʝ ʥʘʩʪʨʦʝʥʦ
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ʋʩʪʨʦʡʩʪʚʦ ʩʙʦʨʘ ʜʘʥʥr ʭ
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ʨʝʞʠʤ ʪʦʯʢʠ ʜʦʩʪʫʧʘ W iF i ʫʢʘʟʘʚ
ʠʤ̫  ʠ ʧʘʨʦʣɹ  ʥʘ ʢʦʪʦʨr ʝ ʥʘʩʪʨʦʝʥʦ
ʫʩʪʨʦʡʩʪʚʦ ʩʙʦʨʘ ʜʘʥʥr ʭ

ʋʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ
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ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʢʣʁ ʯʝʥʠʝ ʢ ʩʝʨʚʝʨʫ
ʠ ʦʪʧʨʘʚʢʘ ʜʘʥʥr ʭ
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ʈʠʩ.2. ʉʭʝʤʘ ʩʧʦʩʦʙʘ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʦ ʧʦʪʨʝʙʣʝʥʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʤʘʨʪʬʦʥʘ 

 

ʂ ʩʯʸʪʯʠʢʫ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʦʜʢʣʶʯʘ-

ʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʩʧʦʩʦʙʥʦʝ ʦʙʥʘʨʫ-

ʞʠʚʘʪʴ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ Wi-Fi. ɺʘ-

ʨʠʘʥʪʳ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʯʸʪʯʠʢʫ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʦ-

ʦʙʨʘʟʥʳʝ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʠʝ ʧʦ 

ʧʨʦʪʦʢʦʣʫ RS-485, ʦʧʪʦʧʦʨʪʫ, ʠʤʧʫʣʴʩʥʦʤʫ ʜʘʪ-

ʯʠʢʫ, ʘ ʢʦʛʜʘ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʠʥʪʝʨʬʝʡʩʘʤ ʟʘʪʨʫʜ-

ʥʠʪʝʣʝʥ ʠʣʠ ʦʥʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʤʦʞʥʦ ʩʦʙʨʘʪʴ ʧʨʦ-

ʩʪʫʶ ʩʭʝʤʫ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʜʣʷ ʧʦʜʩʯʝʪʘ ʠʤʧʫʣʴ-

ʩʦʚ ʩ ʠʤʧʫʣʴʩʥʦʛʦ ʩʚʝʪʦʜʠʦʜʘ. 

4. ʈʘʟʨʘʙʦʪʢʘ ʫʩʪʨʦʡʩʪʚʘ ʩʙʦʨʘ ʜʘʥʥʳʭ 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʪʦʪʠʧʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʙʦʨʘ 

ʜʘʥʥʳʭ ʙʳʣ ʚʳʙʨʘʥ ʦʜʥʦʧʣʘʪʥʳʡ ʤʠʥʠʘʪʶʨʥʳʡ 

ʢʦʤʧʴʶʪʝʨ (ʄʂ) Raspberry Pi 3 Model B [2 ï 5].  

ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʚ ʧʦʣʴʟʫ ʝʛʦ ʚʳʙʦʨʘ 

ʧʦʩʣʫʞʠʣʦ ʥʘʣʠʯʠʝ ʚʩʪʨʦʝʥʥʦʛʦ ʤʦʜʫʣʷ Wi-Fi, 

USB-ʚʳʭʦʜʦʚ, ʢʦʥʪʘʢʪʦʚ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʦʙʱʝʛʦ 

ʥʘʟʥʘʯʝʥʠʷ (GPIO) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʪʘ 

ʥʘʩʪʨʦʡʢʠ.  

ʄʂ Raspberry Pi 3 Model B ʨʘʙʦʪʘʝʪ ʥʘ ʘʨʭʠ-

ʪʝʢʪʫʨʝ ARM ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ ʩʝʤʝʡʩʪʚʘ Linux. 

ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢʠʤʠ ʤʝʪʦʜʘʤʠ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩʦ ʩʯʸʪʯʠʢʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʠʥʪʝʨʬʝʡʩʳ ʦʥ ʠʤʝʝʪ. ɼʣʷ ʨʘʙʦʪʳ ʩ 

Raspberry Pi ʠʩʧʦʣʴʟʫʝʤ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Python. 

ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʩʯʸʪʯʠʢʫ ʯʝʨʝʟ RS-485 

ʚʦʟʤʦʞʝʥ ʢʦʥʪʨʦʣʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʫʤʤʘʨʥʦʡ ʧʦ-

ʪʨʝʙʣʸʥʥʦʡ ʵʥʝʨʛʠʠ ʩʦ ʩʯʸʪʯʠʢʘ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ ʦʪ 

ʩʯʸʪʯʠʢʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʧʨʘʚʠʪʴ ʟʘʧʨʦʩ ʧʦ ʩʝʨʠʡ-

ʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ. ʋ ʢʘʞʜʦʛʦ ʩʯʸʪʯʠʢʘ ʟʘʧʨʦʩ ʦʪʣʠ-

ʯʘʝʪʩʷ, ʦʥ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʫʝʤʦʤ ʠʤ ʧʨʦ-

ʪʦʢʦʣʝ.  

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʟʘʧʨʦʩʘ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʧʦʣʫʯʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʧʝʨʝʤʝʥʥʫʶ x: 

import serial 

ser = serial.Serial('/dev/ttyUSB0') # ʦʪʢʨʳʚʘʝʤ 

ʧʦʨʪ 

ser.write(01040000000131ca) # ʦʪʧʨʘʚʠʪʴ ʟʘ-

ʧʨʦʩ ʥʘ ʩʯʸʪʯʠʢ 

x = ser.readline() # ʩʦʭʨʘʥʠʪʴ ʧʦʣʫʯʝʥʥʳʡ ʦʪʚʝʪ 

ʚ ʧʝʨʝʤʝʥʥʫʶ x 

ser.close() # ʟʘʢʨʳʚʘʝʤ ʧʦʨʪ 

 

ɿʘʧʨʦʩ ʜʘʥʥʳʭ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʩʯʸʪʯʠʢʫ 

ʯʝʨʝʟ ʦʧʪʦʧʦʨʪ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʠʚʝʜʸʥʥʦʛʦ 

ʚʳʰʝ ʧʨʠʤʝʨʘ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ ʷʚʣʷʝʪʩʷ 

ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ, ʨʘʚʥʘʷ 

9600 ʙʠʪ/ʩ. 

ʅʘ ʩʯʸʪʯʠʢʘʭ, ʥʝ ʩʥʘʙʞʸʥʥʳʭ ʮʠʬʨʦʚʳʤʠ ʠʥ-

ʪʝʨʬʝʡʩʘʤʠ, ʦʙʳʯʥʦ ʠʤʝʝʪʩʷ ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠ-

ʢʘʪʦʨ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʠʤʧʫʣʴʩʥʳʡ ʜʘʪ-

ʯʠʢ, ʜʫʙʣʠʨʫʶʱʠʡ ʤʠʛʘʥʠʝ ʣʘʤʧʦʯʢʠ. ʅʘ ʣʠʮʝʚʦʡ 

ʩʪʦʨʦʥʝ ʩʯʸʪʯʠʢʘ ʫʢʘʟʘʥ ʧʘʨʘʤʝʪʨ A [imp/kWĀh], 

ʫʢʘʟʳʚʘʶʱʠʡ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʨʘʩʭʦʜʫ-

ʝʪʩʷ ʧʨʠ ʦʜʥʦʤ ʠʤʧʫʣʴʩʝ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ A=1000 

imp/kWĀh, ʪʦʛʜʘ ʧʨʠ ʦʜʥʦʤ ʠʤʧʫʣʴʩʝ 

W=1/A=1/1000 [imp/kWĀh]=1WĀh. 

ʉʙʦʨ ʜʘʥʥʳʭ ʩ ʠʤʧʫʣʴʩʥʦʛʦ ʜʘʪʯʠʢʘ ʨʝʘʣʠʟʫ-

ʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʤʝʪʦʜʦʤ:  

ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ GPIO Raspberry Pi ʢ ʜʘʪ-

ʯʠʢʫ ʠʤʧʫʣʴʩʦʚ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3. 
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ʈʠʩ.3. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ GPIO Raspberry Pi ʢ ʠʤʧʫʣʴʩʥʦʤʫ ʜʘʪʯʠʢʫ 

 

ʇʦʜʧʨʦʛʨʘʤʤʘ ʟʘʧʠʩʠ ʢʦʣʠʯʝʩʪʚʘ ʠʤʧʫʣʴʩʦʚ ʚ 

ʧʝʨʝʤʝʥʥʫʶ x: 

from gpiozero import Button # ʇʦʜʢʣʶʯʘʝʤ 

GPIO ʙʠʙʣʠʦʪʝʢʫ 

from signal import pause 

x=0 

def zagorelas(): 

 x=x+1 

button = Button(2) 

button.when_pressed = zagorelas 

pause() 

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʡ ʩʚʝʪʦʚʳʭ ʠʤʧʫʣʴʩʦʚ ʩ ʧʦʤʦ-

ʱʴʶ Raspberry Pi 3 ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʩʪʦʡ ʜʘʪʯʠʢ-

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʤʧʫʣʴʩʦʚ, ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨ-

ʞʠʪ ʬʦʪʦʨʝʟʠʩʪʦʨ, ʨʝʟʠʩʪʦʨ, ʧʦʪʝʥʮʠʦʤʝʪʨ ʠ ɸʎʇ 

Microchip MCP3008. 

ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ ʩʚʝʪʦʚʳʭ 

ʠʤʧʫʣʴʩʦʚ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 4. 

 
ʈʠʩ.4. ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ ʩʚʝʪʦʚʳʭ ʠʤʧʫʣʴʩʦʚ 

 

ʇʦʜʧʨʦʛʨʘʤʤʘ ʟʘʧʠʩʠ ʢʦʣʠʯʝʩʪʚʘ ʠʤʧʫʣʴʩʦʚ 

ʧʝʨʝʤʝʥʥʫʶ x: 

from gpiozero import MCP3008 

from time import sleep 

x = 0 

pot = MCP3008(channel=0) 

phot = MCP3008(channel=1) 

while True: 

 if phot.value < pot.value: 

 x = x + 1 

 sleep(0.5) 

ʄʂ ʩʨʘʚʥʠʚʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʬʦʪʦʨʝʟʠʩʪʦʨʘ 

ʠ ʧʦʪʝʥʮʠʦʤʝʪʨʘ, ʠ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʝʨʚʦʝ 

ʤʝʥʴʰʝ ʚʪʦʨʦʛʦ, ʨʝʛʠʩʪʨʠʨʫʝʪ ʠʤʧʫʣʴʩ ʚ ʧʘʤʷʪʠ 

ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʉ ʧʦʤʦʱʴʶ ʧʦʣʟʫʥʢʘ 
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ʧʦʪʝʥʮʠʦʤʝʪʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʥʘʩʪʨʦ-

ʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ. ɼʣʷ 

ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʬʦʪʦʨʝʟʠʩʪʦʨ 

ʚʧʣʦʪʥʫʶ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʢ ʩʚʝʪʦʜʠʦʜʫ ʠʤʧʫʣʴʩʦʚ 

ʩʯʸʪʯʠʢʘ. ʌʦʪʦʨʝʟʠʩʪʦʨ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʚʥʝʰʥʝʡ 

ʧʦʜʩʚʝʪʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʢʨʳʪ ʩʚʝʪʦʥʝʧʨʦʥʠʮʘʝ-

ʤʳʤ ʢʦʞʫʭʦʤ ʠ ʧʣʦʪʥʦ ʧʨʠʞʘʪ ʢ ʩʯʝʪʯʠʢʫ. 

5. ʍʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʄʂ 

ʈʘʩʩʤʦʪʨʠʤ ʩʧʦʩʦʙʳ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʄʂ ʩ 

ʠʥʪʝʨʚʘʣʦʤ ʫʩʨʝʜʥʝʥʠʷ ʚ 1 ʯʘʩ. 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʦʩʪʫʧ ʢ ʩʯʸʪʯʠʢʫ ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʯʝʨʝʟ ʮʠʬʨʦʚʦʡ ʠʥʪʝʨʬʝʡʩ, ʪʘʢʦʡ ʢʘʢ RS-485 

ʠʣʠ ʦʧʪʦʧʦʨʪ, ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʩʨʘʚʥʝʥʠʶ ʩʫʤ-

ʤʘʨʥʦʡ ʧʦʪʨʝʙʣʸʥʥʦʡ ʵʥʝʨʛʠʠ ʟʘ ʜʚʘ ʩʦʩʝʜʥʠʭ ʯʘʩʘ. 

ʈʘʟʥʠʮʘ ʧʨʝʜʳʜʫʱʝʛʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʟʥʘʯʝ-

ʥʠʷ ʠ ʪʝʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ ʙʫʜʝʪ ʨʘʚʥʘ ʟʥʘʯʝʥʠʶ ʧʦ-

ʪʨʝʙʣʸʥʥʦʡ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ὡЎ ὡ ὡ   (1) 

ʛʜʝ ὡЎ  ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʸʥʥʦʡ ʵʥʝʨʛʠʠ ʟʘ 

ʚʨʝʤʷ æt; 

ὡ  ï ʧʦʢʘʟʘʥʠʝ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ, ʩʥʷʪʦʝ ʩʦ 

ʩʯʸʪʯʠʢʘ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ; 

ὡ  ï ʧʦʢʘʟʘʥʠʝ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ, ʩʥʷʪʦʝ 

ʨʘʥʝʝ ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ æt ʜʦ ʥʘʢʦʧʣʝʥʠʷ ʧʦʢʘʟʘ-

ʥʠʡ ὡ ; 

æt ï ʠʥʪʝʨʚʘʣ, ʨʘʚʥʳʡ 1 ʯʘʩ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʢʘʟʘʥʠʷ ʚ 

ʙʘʟʫ ʜʘʥʥʳʭ ʥʘ Raspberry Pi ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʷʪʴ 

ʜʘʪʫ, ʚʨʝʤʷ, ʪʝʢʫʱʝʝ ʧʦʢʘʟʘʥʠʝ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦ-

ʩʪʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ὡ , ʠ ʨʘʟʥʦʩʪʴ ʪʝʢʫʱʝʛʦ ʠ 

ʧʨʝʜʳʜʫʱʝʛʦ ʧʦʢʘʟʘʥʠʷ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ ὡЎ . 

ɼʣʷ ʩʙʦʨʘ ʧʦʢʘʟʘʥʠʡ ʢʘʞʜʳʡ ʯʘʩ ʥʝʦʙʭʦʜʠʤʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʫʪʠʣʠʪʫ Cron, ʢʦʪʦʨʘʷ ʢʘʞʜʳʡ ʥʦʚʳʡ 

ʥʘʩʪʫʧʠʚʰʠʡ ʯʘʩ ʙʫʜʝʪ ʟʘʧʫʩʢʘʪʴ ʧʦʜʧʨʦʛʨʘʤʤʫ 

ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ὡЎ  ʠ ʩʦʭʨʘʥʷʪʴ ʝʛʦ ʚ ʙʘʟʫ ʜʘʥʥʳʭ 

Raspberry Pi 3. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʮʠʬʨʦʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʩʙʦʨ 

ʜʘʥʥʳʭ ʦʪ ʠʤʧʫʣʴʩʦʚ ʩʚʝʪʦʜʠʦʜʘ ʠ ʠʤʧʫʣʴʩʥʦʛʦ 

ʜʘʪʯʠʢʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝ ʧʦʯʘʩʦʚʦʡ, ʘ ʥʝʧʨʝʨʳʚ-

ʥʳʡ ʢʦʥʪʨʦʣʴ ʫʩʪʨʦʡʩʪʚʦʤ ʩʙʦʨʘ ʜʘʥʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʣʷ ʩʙʦʨʘ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 

ʧʦʥʘʜʦʙʠʪʩʷ ʜʚʝ ʪʘʙʣʠʮʳ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʜʚʝ ʧʦʜ-

ʧʨʦʛʨʘʤʤʳ.  

ʇʝʨʚʘʷ ʧʦʜʧʨʦʛʨʘʤʤʘ (ʩʤ. ʨʠʩ. 5), ʢʦʪʦʨʘʷ ʨʘ-

ʙʦʪʘʝʪ ʥʝʧʨʝʨʳʚʥʦ, ʙʫʜʝʪ ʟʘʧʦʣʥʷʪʴ ʧʝʨʚʫʶ ʪʘʙ-

ʣʠʮʫ ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʪʦʯʥʝʝ ʦʜʥʫ ʝʸ ʷʯʝʡʢʫ (ʮʝʣʦ-

ʯʠʩʣʝʥʥʦʛʦ ʪʠʧʘ). ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠʤʧʫʣʴʩʘ ʧʨʦ-

ʛʨʘʤʤʦʡ ʩʢʨʠʧʪʘ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʡ ʷʯʝʡʢʠ ʙʫʜʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʥʘ 1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʷʯʝʡʢʘ ʥʘʢʘʧʣʠ-

ʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ. 
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ʈʠʩ.5. ɹʝʩʢʦʥʝʯʥʳʡ ʮʠʢʣ ʨʝʛʠʩʪʨʘʮʠʠ ʠʤʧʫʣʴʩʦʚ 

 

ɺʪʦʨʘʷ ʧʦʜʧʨʦʛʨʘʤʤʘ (ʩʤ. ʨʠʩ. 6) ʙʫʜʝʪ ʟʘʧʫʩ-

ʢʘʪʴʩʷ ʢʘʞʜʳʡ ʥʦʚʳʡ ʥʘʩʪʫʧʠʚʰʠʡ ʯʘʩ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʫʪʠʣʠʪʳ Cron. ʅʘʟʥʘʯʝʥʠʝ ʧʦʜʧʨʦʛʨʘʤʤʳ ʩʦ-

ʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠʤ-

ʧʫʣʴʩʦʚ, ʩʦʭʨʘʥʸʥʥʳʭ ʚ ʧʝʨʚʦʡ ʪʘʙʣʠʮʝ, ʚ 

ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʠ ʩʦʭʨʘʥʠʪʴ ʚʦ ʚʪʦʨʦʡ ʪʘʙʣʠʮʝ, 

ʫʢʘʟʘʚ ʜʘʪʫ, ʚʨʝʤʷ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʸʥʥʦʡ 

ʵʥʝʨʛʠʠ ὡЎ  ʟʘ æt. ʇʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʟʥʘʯʝʥʠʡ ʚʦ 

ʚʪʦʨʦʡ ʪʘʙʣʠʮʝ, ʟʥʘʯʝʥʠʝ ʷʯʝʡʢʠ ʚ ʧʝʨʚʦʡ ʪʘʙʣʠʮʝ 

ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ ʥʫʣʶ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʸʥʥʦʡ ʵʥʝʨʛʠʠ, ʟʥʘʷ ʢʦʣʠʯʝʩʪʚʦ 

ʠʤʧʫʣʴʩʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʨʘʤʝʪʨ 

ʩʯʸʪʯʠʢʘ A[imp/kWĀh]. 

ὡЎ
Ў [kWĀh],  (2) 

ʛʜʝ næt ï ʢʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʥʳʭ ʟʘ ʧʝʨʠʦʜ æt; 

æt ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʨʘʚʥʳʡ 1 ʯʘʩ. 
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˹͊;͊ͦ͡

˾͊͋ͦͭ͊ ͫ ͒͊ ͤͤ·ͣ  ͙1͚ͦ ͭ͊͋͡ ͼ͙·
ζx ς ˭ ͤ͊;͔͙ͤ  ͔͙ͫ ͨͦ Έ͔ͯͣͦ͘͡  ͚

Ύ;͔͚͟ η͙
n=x
x=0

Wæt = n/A

A

˭͙͊ͨ Έͫ ͍ͦ  2 Όͯ ͭ ͙͊͋͡ͼͯ:
͔ͭͯ͟΅͊ Ύ ͒͊ ͭ͊
͔́ͯ͟΅͔  ͔͍ͪ ͔ͣΎ

Wҟt

˴͔ͦͤͼ
 

ʈʠʩ.6. ɹʣʦʢ-ʩʭʝʤʘ ʧʦʜʧʨʦʛʨʘʤʤʳ, ʧʨʝʦʙʨʘʟʫʶʱʘʷ ʢʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ ʚ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʸʥʥʦʡ 

ʵʥʝʨʛʠʠ ʩ ʧʦʯʘʩʦʚʦʡ ʨʝʛʠʩʪʨʘʮʠʝʡ ʠʤʧʫʣʴʩʦʚ 

 

6. ʆʪʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʩʝʨʚʝʨ 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʨʘʩʯʸʪ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʄʂ ʥʝʧʨʝʨʳʚʥʦ ʠ ʪʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʘʷ Wi-Fi ʩʝʪʴ 

ʩʦʟʜʘʸʪʩʷ ʩʤʘʨʪʬʦʥʦʤ ʧʦʪʨʝʙʠʪʝʣʷ, ʘʣʛʦʨʠʪʤ ʜʦʣ-

ʞʝʥ ʙʳʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʤ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠ-

ʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʠʩʧʦʣʥʝʥʠʠ ʧʦʜʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʪ-

ʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʢʘʞʜʫʶ ʤʠʥʫʪʫ. ʊʘʢ ʢʘʢ ʟʘʧʫʩʢ 

ʧʦʜʧʨʦʛʨʘʤʤʳ ʩʪʨʦʛʦ ʥʝ ʧʨʠʚʷʟʘʥ ʢ ʦʪʯʸʪʥʦʩʪʠ, ʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʪʠʣʠʪʘ Anacron (ʩʤ. ʨʠʩ. 7), ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʫʢʘʟʘʥʥʦʡ ʨʘʥʝʝ ʫʪʠʣʠʪʳ 

Cron. 

˹͊;͊ͦ͡

˽ͦΎ͍͙͊ͫ͡Έ ͙͡  
͍ͫΎ͘Έ ͫ ͔͍͔ͫͪͪͦͣ

˿͔͙͔͙͔ͦ͒ͤͤ ͫ ͔ͫ ͍͔ͪͪͦͣ ;
˭͊ͨͪͦͫ ͙ͤ ͺͦ ͪͣ ͼ͙͊  ͙ͦ 

͙ͣ Ό͔̈́ ͻ͙ͫΎ ͤ͊  ͔ͫ ͍͔ͪͪ  ͔͊͒ ͤͤ·ͻ;

͔͙͔̉ͭͤ ͙ ͨͦ ͎͍͒ͦͭͦ͊͟ 
͒͊ͤͤ·ͻ, ͤ ͔ͦ ͻ͙͋ͦ͒ ·ͣͻ 
͒͡Ύ ͍͙ͦͭͨͪ͊͟ ͤ͊  ͔ͫ ͍͔ͪͪ

˻͍ͭͨͪ͊͊͟ ͨͦ ͎͍͔͒ͦͭͦͤͤ͡·ͻ 
͒͊ͤͤ·ͻ ͤ͊  ͯ͒ ͖͊ͤ͡ ·͚ͤ  ͔ͫ ͍͔ͪͪ

˴͔ͦͤͼ

͒͊

͔ͤͭ

 
ʈʠʩ.7. ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ 

 




