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ʀʜʨʠʩʦʚ ʈ.ɸ. 
ɹʘʰʢʠʨʩʢʠʡ ʅʀʀ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʐʘʤʩʠʪʜʠʥʦʚ ɺ.ʀ. 

ɹʘʰʢʠʨʩʢʠʡ ʅʀʀ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

 

Abstract 

The results of environmental and environmentally safe, energy-efficient technology development of sloping 

grassland band way. Technology in slope land development spectrum with a slope 10 0 ʉ provides for the aban-

donment of untreated natural vegetation buffer strip width of 3do32 meters bands processed. seeded alfalfa agro-

fitocenozy sinegibridnoj (60%) + pyrejnika fibre (40%), contributed to the creation of sustainable forage land.  

ɸʥʥʦʪʘʮʠʷ 

ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ, ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦ-

ʛʠʠ ʦʩʚʦʝʥʠʷ ʩʢʣʦʥʦʚʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʧʦʣʦʩʥʳʤ ʩʧʦʩʦʙʦʤ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʠ ʧʦʣʦʩʥʦʤ ʦʩʚʦʝʥʠʠ ʩʢʣʦ-

ʥʦʚʳʭ ʟʝʤʝʣʴ ʩ ʫʢʣʦʥʦʤ 100 ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʩʪʘʚʣʝʥʠʝ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʙʫʬʝʨʥʦʡ ʧʦʣʦʩʳ ʩ ʝʩʪʝʩʪʚʝʥ-

ʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʰʠʨʠʥʦʡ ʦʪ 3ʜʦ32 ʤʝʪʨʦʚ. ɺ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʦʣʦʩʘʭ ʩʝʷʥʳʝ ʘʛʨʦʬʠʪʦʮʝʥʦʟʳ ʠʟ ʣʶ-

ʮʝʨʥʳ ʩʠʥʝʛʠʙʨʠʜʥʦʡ (60%)+ʧʳʨʝʡʥʠʢʘ ʚʦʣʦʢʥʠʩʪʦʛʦ (40%), ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʦʟʜʘʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ 

ʢʦʨʤʦʚʦʛʦ ʫʛʦʜʴʷ. 

 

Keywords: slope lands, lane development, resource-saving technology, sod, grass. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʢʣʦʥʦʚʳʝ ʟʝʤʣʠ, ʧʦʣʦʩʥʦʝ ʦʩʚʦʝʥʠʝ, ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʜʝʨʥʠʥʘ, 

ʪʨʘʚʦʩʪʦʡ. 

 

ʀʟʙʳʪʦʯʥʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʠ ʙʝʩʩʠ-

ʩʪʝʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦ-

ʜʠʡ ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ ʩʧʘʜʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʥʦ-

ʢʦʩʦʚ ʠ ʧʘʩʪʙʠʱ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʝʛʨʘʜʘʮʠʠ ʠ ʚʳʧʘʜʝʥʠʷ ʮʝʥʥʳʭ ʚ ʢʦʨʤʦʚʦʤ ʦʪʥʦ-

ʰʝʥʠʝ ʪʨʘʚ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʴʷʭ 

ʫʭʫʜʰʠʣʦʩʴ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

[1]. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪ ʨʘʟʚʠʪʠʷ ʜʝʛʨʘʜʘʮʠʠ ʧʨʠ-

ʨʦʜʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʫʪʨʘʪʘ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʣʫʛʦʚʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʢ ʩʘʤʦʚʦʟʦʦʙʥʦʚ-

ʣʝʥʠʶ ʠ ʩʘʤʦʟʘʨʘʩʪʘʥʠʶ [2]. 

ɺ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ ʠʟ 2,4 ʤʣʥ. ʛʘ ʧʨʠʨʦʜʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ 

ʩʚʳʰʝ 1.7 ʤʣʥ. ʛʘ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ, ʥʘ 

ʩʢʣʦʥʦʚʳʭ ʟʝʤʣʷʭ, ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʨʘʡʥʝ ʥʠʟ-

ʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ (2-4ʮ/ʛʘ) ʩʫʭʦʡ ʤʘʩʩʳ, ʢʦʪʦ-

ʨʳʝ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʫʣʫʯʰʝʥʠʷ. ʂʨʦʤʝ ʵʪʦʛʦ 

ʠʟ ʦʙʦʨʦʪʘ ʧʘʭʦʪʥʦʛʦ ʬʦʥʜʘ ʚʳʚʝʜʝʥʦ ʙʦʣʝʝ 1,2 

ʤʣʥ ʛʘ ʧʘʰʥʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʝʪ ʧʝʨʝʚʦʜʘ ʠʭ ʚ ʣʫʛʦ-

ʚʳʝ ʫʛʦʜʴʷ. ʈʝʣʴʝʬ ʩʢʣʦʥʦʚʳʭ ʫʛʦʜʠʡ ʦʛʨʘʥʠʯʠ-

ʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʨʝʟ 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʵʨʦʟʠʠ [3]. ʇʦʵʪʦʤʫ ʥʘ 

ʩʢʣʦʥʦʚʳʭ ʫʛʦʜʴʷʭ ʦʜʥʠʤ ʠʟ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ, 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʩʚʦʝʥʠʷ ʠʭ 

ʷʚʣʷʝʪʩʷ ʧʦʩʝʚ ʙʦʙʦʚʳʭ ʠ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʚ 

ʦʙʨʘʙʦʪʘʥʥʫʶ ʜʝʨʥʠʥʫ ʦʩʪʘʚʣʝʥʠʝʤ ʥʝʦʙʨʘʙʦʪʘʥ-

ʥʳʭ ʧʦʣʦʩ ʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ .  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘ ʵʨʦʟʠʦʥʥʦ-ʦʧʘʩʥʳʭ ʩʢʣʦʥʘʭ 

ʥʘʤʠ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʦʩʥʦʛʦ ʦʩʚʦ-

ʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʤʝʪʦʜʦʤ ʦʙʨʘ-

ʙʦʪʢʠ ʧʦʣʦʩ ʩ ʰʠʨʠʥʦʡ ʦʪ 3 ʜʦ 32 ʤʝʪʨʦʚ ʩ ʧʦʩʝʚʦʤ 

ʙʦʙʦʚʦ-ʟʣʘʢʦʚʦʡ ʪʨʘʚʦʩʤʝʩʠ ʠ ʦʩʪʘʚʣʝʥʠʝʤ ʥʝʦʙʨʘ-

ʙʦʪʘʥʥʳʭ ʚ ʪʘʢʠʭ ʞʝ ʨʘʟʤʝʨʘʭ ʧʦʣʦʩ, ʢʦʪʦʨʳʝ ʯʝʨʝʟ 

3 ʛʦʜʘ ʙʳʣʠ ʦʩʚʦʝʥʳ ʧʦʜ ʩʝʷʥʳʝ ʪʨʘʚʦʩʪʦʠ. ʐʠ-

ʨʠʥʘ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʦʣʦʩ ʦʧʨʝʜʝʣʝʥʘ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʵʢʩʧʦʟʠʮʠʡ ʩʢʣʦʥʘ, ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ ʧʦʯʚʦ-

ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ, ʚʳʩʝʚʘʶʱʠʭ ʠ ʢʦʨʤʦʫʙʦʨʦʯʥʳʭ 

ʤʘʰʠʥ.  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʩʢʣʦʥʦʚʳʝ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʝ ʢʦʨʤʦʚʳʝ ʫʛʦʜʴʷ ʩ ʫʢʣʦʥʦʤ 100 

ʛʨʘʜʫʩʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ ɿʘ-

ʫʨʘʣʴʷ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʡ 

ʯʝʨʥʦʟʝʤ ʩ ʤʦʱʥʦʩʪʴʶ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ18-

20ʩʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 5,7%, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩ-

ʬʦʨʘ 1,4ʤʛ, ʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ -13ʤʛ, ʦʙʤʝʥʥʦʛʦ 

ʢʘʣʠʷ -9,5 ʤʛ ʥʘ 100ʛ ʧʦʯʚʳ.  

ɼʝʨʥʠʥʘ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ ʜʠʩʢʦʚʳʤʠ ʦʨʫʜʠʷʤʠ 

ɹɼʄ-6ʭ4 (ʢʦʤʙʠʥʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʫʢʘʟʘʥʳ ʚ 

ʪʘʙʣʠʮʝ 1). ʈʳʭʣʝʥʠʝ ʜʝʨʥʠʥʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʜʠʩʢʦʚʘʥʠʝʤ ʚ ʯʝʪʳʨʝ ʩʣʝʜʘ; ʩ ʦʩʝʥʠ ʜʚʘ ʠ ʚʝʩʥʦʡ ï 

ʚ ʜʚʘ ʩʣʝʜʘ. ʆʩʝʥʥʷʷ ʧʦʣʦʩʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʝʨʥʠʥʳ 
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ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʙʫ-

ʬʝʨʥʳʭ ʧʦʣʦʩʘʭ ʧʨʝʜʦʪʚʨʘʪʠʣʠ ʵʨʦʟʠʶ ʧʦʯʚʳ, ʩʦ-

ʟʜʘʚʘʷ ʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʠ ʚʧʠʪʳʚʘ-

ʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʪʘʣʳʭ ʚʦʜ. ɺʝʩʝʥʥʷʷ 

ʦʙʨʘʙʦʪʢʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʚ ʜʚʘ ʩʣʝʜʘ, ʩʧʦʩʦʙʩʪʚʦ-

ʚʘʣʘ ʨʳʭʣʝʥʠʶ ʧʦʯʚʳ çʜʦʯʝʨʥʘè, ʦʙʝʩʧʝʯʠʚʘʷ ʦʧ-

ʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʟʘʜʝʣʢʠ ʩʝʤʷʥ ʤʥʦʛʦʣʝʪʥʠʭ 

ʪʨʘʚ. ɹʦʨʦʥʦʚʘʥʠʝ ʟʫʙʦʚʳʤʠ ʙʦʨʦʥʘʤʠ ʚʩʣʝʜ ʟʘ 

ʜʠʩʢʦʚʳʤʠ ʦʨʫʜʠʷʤʠ ʧʨʠ ʚʝʩʝʥʥʝʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʢʘʪʳʚʘʥʠʝʤ ʢʦʣʴʯʘʪʦ-

ʰʧʦʨʦʚʳʤʠ ʢʘʪʢʘʤʠ ɿʂʂʐ-6ɸ - ʷʚʣʷʣʠʩʴ ʦʙʷʟʘ-

ʪʝʣʴʥʳʤʠ ʘʛʨʦʧʨʠʝʤʘʤʠ. ɺ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʦʣʦʩʘʭ 

ʚʳʩʝʚʘʣʘʩʴ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʘʷ ʪʨʘʚʦʩʤʝʩʴ ʠʟ ʣʶ-

ʮʝʨʥʳ ʩʠʥʝʛʠʙʨʠʜʥʦʡ ʠ ʧʳʨʝʡʥʠʢʘ ʚʦʣʦʢʥʠʩʪʦʛʦ.  

ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʥʦʢʦʩʘ ʧʨʠ ʧʦʣʦʩʥʦʤ ʦʩʚʦʝʥʠʠ 

ʩʢʣʦʥʦʚʳʭ ʫʛʦʜʠʡ ʧʦʚʳʩʠʣʘʩʴ ʚ 3-4 ʨʘʟʘ, ʪʘʢ ʢʘʢ ʚ 

ʰʠʨʦʢʠʭ ʧʦʣʦʩʘʭ ʩʝʷʥʳʝ ʘʛʨʦʬʠʪʦʮʝʥʦʟʳ ʣʫʯʰʝ 

ʨʘʟʚʠʚʘʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʝʚʦʤ ʚ ʫʟʢʠʭ ʧʦʣʦ-

ʩʘʭ ʠʣʠ ʨʷʜʢʘʭ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʭʨʘʥʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 

(ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ -1 

ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʠ ʫʣʫʯʰʝʥʠʷ ʩʢʣʦʥʦʚʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʧʨʠ ʧʦʣʦʩʥʦʤ ʦʩʚʦʝʥʠʠ 

(ʩʨʝʜʥʠʝ ʟʘ 7 ʣʝʪ) 

ɺʘʨʠʘʥʪ 

ʋʨʦʞʘʡ-

ʥʦʩʪʴ 

ʩʝʥʘ, 

ʮ/ʛʘ 

ɿʘʪʨʘʪʳ ʩʦ-

ʚʦʢʫʧʥʦʡ 

ʵʥʝʨʛʠʠ ʥʘ 

1 ʛʘ, ɻɼɾ 

ɺʳʭʦʜ ʩ1 ʛʘ, ɻɼɾ 

ʕ.ʂ. ʂ.ʕ.ʕ. 

ʇʨʠʨʘ-ʱʝʥʠʝ 

ʚʘʣʦʚʦʡ ʵʥʝʨ-

ʛʠʠ, ɻɼɾ/ʛʘ 

ʚʘʣʦʚʦʡ 

ʵʥʝʨʛʠʠ 

ʦʙʤʝʥ-

ʥʦʡ 

ʵʥʝʨʛʠʠ 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʫʣʫʯ-

ʰʝʥʠʷ) 
5,3 4,2 8,5 2,7 2,0 0,6 4,3 

ʆʙʨʘʙʦʪʢʘ ʜʝʨʥʠʥʳ 

ʥʘ ʧʣʦʱʘʜʠ 30% 

+ʧʦʩʝʚ ʪʨʘʚ 

13,8 5,0 21,3 8,6 4,3 1,7 16,3 

ʆʙʨʘʙʦʪʢʘ ʜʝʨʥʠʥʳ 

ʥʘ ʧʣʦʱʘʜʠ 50% + 

ʧʦʩʝʚ ʪʨʘʚ 

20,1 6,3 24,0 14,5 3,8 2,3 17,7 

ʆʙʨʘʙʦʪʢʘ ʜʝʨʥʠʥʳ 

ʥʘ ʧʣʦʱʘʜʠ 70% 

+ʧʦʩʝʚ ʪʨʘʚ 

23,4 7,6 36,0 18,6 4,7 2,4 28,4 

ʆʙʨʘʙʦʪʢʘ ʜʝʨʥʠʥʳ 

ʥʘ ʧʣʦʱʘʜʠ 100% 

+ʧʦʩʝʚ ʪʨʘʚ  

22,1 9,4 42,1 18,0 4,0 2.0 22,7 

 

ʇʨʠ ʵʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʝʣʘ ʦʪ ʩʧʦʩʦʙʘ 

ʫʣʫʯʰʝʥʠʷ ʩʢʣʦʥʦʚʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ. ʄʘʢʩʠ-

ʤʘʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ 23,4 ʮ/ʛʘ ʩʝʥʘ 

ʦʙʝʩʧʝʯʠʚʘʣ ʩʧʦʩʦʙ ʫʣʫʯʰʝʥʠʷ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ 

ʥʘ ʧʣʦʱʘʜʠ 70% ʠ ʦʩʪʘʚʣʝʥʠʝʤ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦ-

ʣʦʩʳ ʧʣʦʱʘʜʴʶ 30% ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʴʶ. ɺ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʦʣʦʩʘʭ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʫʨʦʞʘʷ ʫʯʘʩʪʚʦʚʘʣ ʩʝʷʥʳʡ ʣʶʮʝʨʥʦ-ʧʳʨʝʡʥʠʢʦ-

ʚʳʡ , ʘ ʚ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʡ ʪʨʘʚʦʩʪʦʡ. 

ʅʘʙʣʶʜʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦ-

ʩʪʠ ʩʝʥʘ ʧʨʠ ʩʧʣʦʰʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʩ ʧʦʩʝʚʦʤ 

ʙʦʙʦʚʦ-ʟʣʘʢʦʚʦʛʦ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʧʦʯʚʳ ʥʘ ʧʣʦʱʘʜʠ 50%. 

ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷ-

ʣʘʩʴ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʧʦʣʫʯʝʥ-

ʥʦʡ ʩ ʫʨʦʞʘʝʤ ʢ ʟʘʪʨʘʪʘʤ ʩʦʚʦʢʫʧʥʦʡ ʵʥʝʨʛʠʠ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʧʦʣʦʩʥʦʤ ʦʩʚʦ-

ʝʥʠʠ ʩʢʣʦʥʦʚʳʭ ʫʛʦʜʠʡ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ, 

ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

(ʂʕʕ) ʩʦʩʪʘʚʣʷʣʠ ʦʪ 1,7 ʜʦ 2,4. ʇʨʠ ʵʪʦʤ ʦʙʨʘʙʦʪʢʘ 

ʜʝʨʥʠʥʳ ʥʘ ʧʣʦʱʘʜʠ 100% ʩ ʧʦʩʝʚʦʤ ʙʦʙʦʚʦ-ʟʣʘʢʦ-

ʚʦʡ ʪʨʘʚʦʩʤʝʩʠ ʠʤʝʣʘ ʂʕʕ -2,0 ʠ ʙʳʣʘ ʥʠʞʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʙʦʪʢʦʡ ʜʝʨʥʠʥʳ ʩ ʧʦʣʦʩʘʤʠ ʥʘ 

ʧʣʦʱʘʜʠ 70% ʠ 50%, ʛʜʝ ʂʕʕ ʨʘʚʥʳ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ 2,4 ʠ 2,3. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ ʦʙʨʘ-

ʙʦʪʢʫ ʜʝʨʥʠʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ, ʥʘ ʥʦʨʤʫ 

ʚʳʩʝʚʘ ʩʝʤʷʥ ʠ ʫʭʦʜ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʪʨʘʪʳ ʩʦʚʦ-

ʢʫʧʥʦʡ ʵʥʝʨʛʠʠ ʙʳʣʠ ʥʘʠʙʦʣʴʰʠʤʠ - 9,4 ɻɼʞ/ʛʘ.  

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʩʝʷʥʳʭ ʧʦʣʦʩʘʭ ʦʙʦʛʘʱʝʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʨʘʚʦʩʪʦʷ ʙʦʙʦʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʦ-

ʚʳʰʘʣʦ ʢʦʨʤʦʚʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʫʣʫʯʰʝʥʥʦʛʦ 

ʩʝʥʦʢʦʩʘ, ʛʜʝ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʥʘ ʧʦʚʳʰʘʣʘʩʴ ʜʦ 23,4 

ʮ, ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ 18,6 ɻɼʞ, ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ 

13,4 ʮ, ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ 3,39ʮ, ɹʕɺ 8,7 ʮʝʥʪ-

ʥʝʨʦʚ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ (ʨʠʩʫʥʦʢ 1).  
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ʆʙʨʘʙʦʪʢʘ 100% 

ʧʣʦʱʘʜʠ

ʈʠʩʫʥʦʢ 1. ɺʣʠʷʥʠʝ ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʠʪʦʮʝʥʦʟʘ 

(ɹʘʡʤʘʢʩʢʦʝ ʅʇ ɹʅʀʀʉʍ, ʩʨʝʜ. ʟʘ 2009-2015 ʛʛ.) 

 

ɺ ʩʝʷʥʳʭ ʧʦʣʦʩʘʭ ʥʘ ʧʣʦʱʘʜʠ 70% ʙʦʙʦʚʦ-ʟʣʘ-

ʢʦʚʦʛʦ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ ʧʦʚʳʰʘʝʪʩʷ ʩʙʦʨ ʦʙʤʝʥʥʦʡ 

ʵʥʝʨʛʠʠ ʚ 5, ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥ 5-7 ʨʘʟ ʠ ʦʙʝʩ-

ʧʝʯʝʥʥʦʩʪʴ ʦʜʥʦʡ ʢʦʨʤʦʚʦʡ ʝʜʠʥʠʮʳ ʧʝʨʝʚʘʨʠʤʳʤ 

ʧʨʦʪʝʠʥʳʤ 10 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʪʨʘʚʦʩʪʦʝʤ. ʇʦʣʦʩʥʦʝ ʦʩʚʦʝʥʠʠ ʩʢʣʦʥʦʚʳʭ ʫʛʦʜʠʡ 

ʩ ʧʦʩʝʚʦʤ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʦʡ ʪʨʘʚʦʩʤʝʩʠ ʥʘ ʧʣʦʱʘʜʠ 

70% ʠ ʦʩʪʘʚʣʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʥʘ ʧʣʦʱʘʜʠ 30% ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʠʟʢʫʶ ʩʝʙʝʩʪʦʠ-

ʤʦʩʪʴ 1 ʪʦʥʥʳ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ-

ʫʣʫʯʰʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 1 ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʦʩʦʙʦʤ 

ʩʧʣʦʰʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (100%) ʙʳʣʘ ʚ 1,4 ʨʘʟʘ 

ʥʠʞʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʦʩʥʦʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ 

ʜʝʨʥʠʥʳ ʥʘ ʧʣʦʱʘʜʠ 70% ʩ ʧʦʩʝʚʦʤ ʙʦʙʦʚʦ-ʟʣʘʢʦ-

ʚʦʡ ʪʨʘʚʦʩʤʝʩʠ ʠ ʦʩʪʘʚʣʝʥʠʝʤ 30 % ʧʣʦʱʘʜʠ ʩ ʝʩʪʝ-

ʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ 

ʨʘʟʚʠʪʠʶ ʩʝʷʥʦʛʦ ʪʨʘʚʦʩʪʦʷ. ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʘʢ-

ʩʠʤʘʣʴʥʦʝ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʟʘ ʩʯʝʪ ʨʘʟʦʚʳʭ ʟʘʪʨʘʪ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʚʦʩʪʦʷ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ, ʩʦʟʜʘ-

ʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʡ ʵʬʬʝʢʪ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʩʨʝʜʩʪʚ. 
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Abstract 

This paper examines the phenomenon of the near estates of the higher nobility, as part of history and city 

forming aspect in the formation of the city of St. Petersburg and its environs. More detail the history and the stages 

of formation, construction and reconstruction of Palace and Park ensemble of Ropsha, as one example, near the 

estates of the higher nobility. Problems of conservation and adaptation for modern use now. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʝʥʦʤʝʥ ʙʣʠʞʥʠʭ ʫʩʘʜʝʙ ʚʳʩʰʝʡ ʟʥʘʪʠ, ʢʘʢ ʯʘʩʪʴ ʠʩʪʦʨʠʠ ʠ ʛʨʘʜʦʬʦʨʤʠ-

ʨʫʶʱʠʡ ʘʩʧʝʢʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʦʨʦʜʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʝʡ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʪʩʷ ʠʩʪʦʨʠʷ ʠ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ɼʚʦʨʮʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʘʥʩʘʤʙʣʷ 

ʈʦʧʰʘ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʧʨʠʤʝʨʦʚ ʙʣʠʞʥʠʭ ʫʩʘʜʝʙ ʚʳʩʰʝʡ ʟʥʘʪʠ. ʇʨʦʙʣʝʤʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

 

Keywords: estates of the higher nobility, the Palace and Park ensemble Ropsy, problems of preservation of 

the object. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʘʜʴʙʳ ʚʳʩʰʝʡ ʟʥʘʪʠ, ɼʚʦʨʮʦʚʦ-ʧʘʨʢʦʚʳʡ ʘʥʩʘʤʙʣʴ ʈʦʧʰʳ, ʧʨʦʙʣʝʤʳ ʩʦʭʨʘʥʝ-

ʥʠʷ ʦʙʲʝʢʪʘ. 

 

ɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠ ʚʦʢʨʫʛ ʉʘʥʢʪ-ʇʝʪʝʨ-

ʙʫʨʛʘ ʜʦ 1917ʛ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʫʩʘʜʝʙ, ʢʦ-

ʪʦʨʳʝ ʧʦ ʩʚʦʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʠ ʘʤʙʠʮʠʦʟʥʦʩʪʠ, ʤʦ-

ʛʫʪ ʚ ʯʝʤ-ʪʦ ʧʦʩʧʦʨʠʪʴ ʩ ʀʤʧʝʨʘʪʦʨʩʢʠʤʠ ʟʘʛʦʨʦʜ-

ʥʳʤʠ ʜʚʦʨʮʦʚʦ-ʧʘʨʢʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʅʦ ʚ 

ʪʦʞʝ ʚʨʝʤʷ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʧʦ ʢʦʪʦʨʳʤ ʠʭ ʤʦʞʥʦ ʦʪʜʝʣʠʪʴ ʢʘʢ ʦʪ 

ʀʤʧʝʨʘʪʦʨʩʢʠʭ ʜʚʦʨʮʦʚʳʭ ʟʘʛʦʨʦʜʥʳʭ ʢʦʤʧʣʝʢ-

ʩʘʭ, ʪʘʢ ʠ ʦʪ ʧʦʤʝʱʠʯʴʠʭ ʫʩʘʜʝʙ. ʊʘʢʦʡ ʦʩʦʙʳʡ ʪʠʧ 

ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʢʘʢ çʙʣʠʞʥʠʝ ʫʩʘʜʴʙʳ 

ʚʳʩʰʝʡ ʟʥʘʪʠè. ʕʪʦ ʥʝ ʀʤʧʝʨʘʪʦʨʩʢʠʝ ʧʨʠʛʦʨʦʜ-

ʥʳʝ ʨʝʟʠʜʝʥʮʠʠ, ʠ ʥʝ ʜʚʦʨʷʥʩʢʠʝ ʟʘʛʦʨʦʜʥʳʝ ʜʘʯʠ. 

ʋʩʘʜʴʙʳ (ʪʦʯʥʝʝ - ʜʚʦʨʮʦʚʦ-ʧʘʨʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ) 

ʚʳʩʰʝʡ ʟʥʘʪʠ ʪʨʘʜʠʮʠʦʥʥʦ ʨʘʟʚʠʚʘʣʠʩʴ ʢʘʢ ʦʩʦʙʳʡ 

ʪʠʧ ʦʙʲʝʢʪʦʚ ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʩʪʦʣʠʯʥʦʤʫ ʛʦʨʦʜʫ 

ʪʝʨʨʠʪʦʨʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʠʟ ʥʠʭ 

ʥʘʭʦʜʷʪʩʷ ʚ ʛʨʘʥʠʮʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʯʝʨʪʳ [8, ʩ. 17].  

ʋʩʘʜʴʙʳ ʚʳʩʰʝʡ ʟʥʘʪʠ, ʢʘʢ ʠ ʠʤʧʝʨʘʪʦʨʩʢʠʝ 

ʟʘʛʦʨʦʜʥʳʝ ʜʚʦʨʮʦʚʦ-ʧʘʨʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʯʘʱʝ 

ʚʩʝʛʦ ʨʘʟʤʝʱʘʣʠʩʴ ʥʘ ʛʣʘʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠ-

ʩʪʨʘʣʷʭ (ʠʣʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʥʠʭ) 

ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʟʚʠʪʠʶ ʛʦʨʦʜʩʢʦʡ ʠ ʧʨʠʛʦʨʦʜ-

ʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʦ ʨʘʟʤʝʨʘʤ (ʢʘʢ ʟʜʘʥʠʡ, ʪʘʢ 

ʠ ʧʘʨʢʦʚ) ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʷʜʦʚʳʭ 

ʜʚʦʨʷʥʩʢʠʭ ʫʩʘʜʝʙ. ɿʜʘʥʠʷ ʜʣʷ ʙʣʠʞʥʠʭ ʫʩʘʜʝʙ 

ʚʳʩʰʝʡ ʟʥʘʪʠ, ʢʘʢ ʠ ʜʣʷ ʜʚʦʨʮʦʚʳʭ ʟʘʛʦʨʦʜʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʩʪʨʦʠʣʠ ʠʟʚʝʩʪʥʳʝ ʧʨʠʜʚʦʨʥʳʝ ʘʨʭʠ-

ʪʝʢʪʦʨʳ, ʢʘʢ ʙʳ ʩʝʡʯʘʩ ʩʢʘʟʘʣʠ çʤʦʜʥʳʝè, ʚ ʤʦʜ-

ʥʳʭ ʚ ʪʦ ʚʨʝʤʷ ʩʪʠʣʷʭ. 

ʂ ʚʳʩʰʝʡ ʟʥʘʪʠ, ʚ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ, ʦʪʥʝʩʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʚʦʨʷʥʩʪʚʘ, ʧʨʠ-

ʙʣʠʞʝʥʥʳʝ ʢʦ ʜʚʦʨʫ, ʥʦ ʥʝ ʚʭʦʜʷʱʠʝ ʚ ʀʤʧʝʨʘʪʦʨ-

ʩʢʫʶ ʩʝʤʴʶ, ʠʤʝʶʱʠʝ ʚʳʩʦʢʦʝ ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʩʪʚʘ (ʥʝ ʥʠʞʝ 4 ʢʣʘʩʩʘ ʧʦ 

ʪʘʙʝʣʠ ʦ ʨʘʥʛʘʭ).  

ɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ (ʚʝʢʘ ʠ ʜʝ-

ʩʷʪʠʣʝʪʠʷ) ʩʫʱʝʩʪʚʦʚʘʣʠ ʧʦʜʦʙʥʳʝ ʫʩʘʜʴʙʳ ʩʦʟʜʘ-

ʚʘʣʠ ʚʦʢʨʫʛ ʛʦʨʦʜʘ ʥʝʢʠʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʢʘʨʢʘʩ 

ʚ ʨʷʜʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘʟʳʚʘʝʤʳʡ ʧʦʷ-

ʩʦʤ (ʟʝʣʝʥʳʤ ʢʦʣʴʮʦʤ). ʇʦʩʪʝʧʝʥʥʦ, ʩ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʛʨʘʥʠʮ ʛʦʨʦʜʘ ʯʘʩʪʴ ʵʪʠʭ ʫʩʘʜʝʙ ʚʭʦʜʠʣʘ ʚ ʩʦ-

ʩʪʘʚ ʛʦʨʦʜʘ, ʦʥʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʣʠʩʴ, ʠʟʤʝʥʷʣʠʩʴ, 

ʠʩʯʝʟʘʣʠ. ɼʦ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ ʜʦʰʣʘ ʪʦʣʴʢʦ ʯʘʩʪʴ 

ʪʘʢʠʭ ʛʨʘʥʜʠʦʟʥʳʭ ʫʩʘʜʝʙ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʜʝ-

ʣʠʪʴ ʚ ʦʪʜʝʣʴʥʳʡ çʩʣʦʡè ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʪ-

ʜʝʣʴʥʳʡ ʬʝʥʦʤʝʥ. 

ʕʪʠ ʫʩʘʜʴʙʳ ʩʦʟʜʘʚʘʣʠ ʚʝʣʠʢʦʣʝʧʥʳʝ ʤʠʨʳ 

ʚʦʢʨʫʛ ʩʪʦʣʠʯʥʦʛʦ ʛʦʨʦʜʘ ʠ ʙʳʣʠ ʘʤʙʠʟʠʦʟʥʳʤʠ 

ʮʝʥʪʨʘʤʠ ʧʨʠʪʷʞʝʥʠʷ, ʟʘʯʘʩʪʫʶ ʧʨʝʜʨʝʰʘʷ ʩʫʜʴʙʫ 

ʚʣʘʜʝʣʴʮʝʚ (ʂʘʤʝʥʥʳʡ ʦʩʪʨʦʚ ï ɹʝʩʪʫʞʝʚ-ʈʶʤʠʥ). 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚʣʘʜʝʣʝʮ ʨʘʟʦʨʷʣʩʷ, ʪʘ-

ʢʠʝ ʫʩʘʜʴʙʳ ʚʳʢʫʧʘʣʠʩʴ ʚ ʢʘʟʥʫ ʛʦʨʦʜʘ, ʩʪʘʥʦʚʷʩʴ 

ʀʤʧʝʨʘʪʦʨʩʢʠʤʠ ʨʝʟʠʜʝʥʮʠʷʤʠ (ɽʣʘʛʠʥ ʦʩʪʨʦʚ, 

ʊʘʚʨʠʯʝʩʢʠʡ ʜʚʦʨʝʮ ʠ ʪ.ʧ.) ʠʥʦʛʜʘ ʧʝʨʝʜʘʚʘʣʠʩʴ ʣʝ-

ʯʝʙʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ (ɼʘʯʘ ʂ.ɽ. ʉʠʚʝʨʩʘ, ʅʦ-

ʚʦʟʥʘʤʝʥʢʘ ʠ ʪ.ʧ.). 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʪʘʢʠʭ ʫʩʘʜʴʙ ʷʚʣʷʝʪʩʷ 

ɼʚʦʨʮʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʘʥʩʘʤʙʣʴ ʚ ʈʦʧʰʝ. 
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ɼʚʦʮʦʚʦ ï ʧʘʨʢʦʚʳʡ ʘʥʩʘʤʙʣʴ ʘ ʈʦʧʰʝ ʠʟʚʝ-

ʩʪʝʥ ʩ ʥʘʯʘʣʘ XYIII  ʚʝʢʘ, ʢʦʛʜʘ ʤʳʟʘ ʈʦʧʰʘ ʧʨʠʥʘʜ-

ʣʝʞʘʣʘ ʛʨʘʬʫ ɻ.ʀ. ɻʦʣʦʚʢʠʥʫ, ʩʣʫʞʠʚʰʝʤʫ ʧʨʠ 

ʜʚʦʨʝ ʇʝʪʨʘ 1. ʂ 40-ʤ ʛʦʜʘʤ XYIII  ʚ. ʦʪʥʦʩʷʪʩʷ ʧʝʨ-

ʚʳʝ ʩʚʝʜʝʥʴʷ ʦ ʨʝʛʫʣʷʨʥʦʡ ʧʣʘʥʠʨʦʚʢʝ ʫʩʘʜʴʙʳ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʠʤʝʥʝʤ ʘʨʭʠʪʝʢʪʦʨʘ ʇ.ʄ. ɽʨʦʧʢʠʥʘ. [5, 

ʩ. 297] 

ɺ 1741 ʛʦʜʫ ʠʤʝʥʠʝ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ 

ʠʤʧʝʨʘʪʨʠʮʳ ɽʣʠʟʘʚʝʪʳ ʇʝʪʨʦʚʥʳ. ʇʦ ʝʝ ʫʢʘʟʫ 

ɺ.ɺ. ʈʘʩʪʨʝʣʣʠ ʧʝʨʝʩʪʨʘʠʚʘʝʪ ʜʦʤ, ʠʟʤʝʥʷʝʪ ʧʣʘʥʠ-

ʨʦʚʢʫ ɺʝʨʭʥʝʛʦ ʠ ʅʠʞʥʝʛʦ ʧʘʨʢʦʚ. [7, ʩ. 379] 

ɺʧʦʩʣʝʜʩʪʚʠʠ ɽʣʠʟʘʚʝʪʘ ʇʝʪʨʦʚʥʘ ʧʦʜʘʨʠʣʘ 

ʫʩʘʜʴʙʫ ʇʝʪʨʫ III, ʦʪ ʢʦʪʦʨʦʛʦ ʦʥʘ ʚ 1761 ʛʦʜʫ ʧʝ-

ʨʝʰʣʘ ʢ ɽʢʘʪʝʨʠʥʝ II, ʘ ʟʘʪʝʤ ɻʨʠʛʦʨʠʶ ʆʨʣʦʚʫ. 

ʇʨʠ ʆʨʣʦʚʝ ʫʩʘʜʴʙʘ ʧʨʠʰʣʘ ʚ ʫʧʘʜʦʢ ʠ ʚ 1785 ʛʦʜʫ 

ʙʳʣʘ ʢʫʧʣʝʥʘ ʶʚʝʣʠʨʦʤ ʃʘʟʘʨʝʚʳʤ. ʃʘʟʘʨʝʚ ʨʝʢʦʥ-

ʩʪʨʫʠʨʦʚʘʣ ʠʤʝʥʠʝ, ʧʨʠʛʣʘʩʠʚ ʜʣʷ ʧʝʨʝʩʪʨʦʡʢʠ 

ʜʚʦʨʮʘ ʘʨʭʠʪʝʢʪʦʨʘ ɸʥʪʦʥʠʦ ʇʦʨʪʘ, ʘ ʜʣʷ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʧʘʨʢʘ ï ʠʥʞʝʥʝʨʘ-ʧʘʨʢʦʩʪʨʦʠʪʝʣʷ ʕʥ-

ʛʝʣʴʤʘʥʘ. ʌʘʩʘʜʳ ʜʚʦʨʮʘ ʙʳʣʠ ʨʝʰʝʥʳ ʚ ʩʪʠʣʝ 

ʩʪʨʦʛʦʛʦ ʢʣʘʩʩʠʮʠʟʤʘ. ɸ ʧʘʨʢ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥ ʚ 

ʧʝʡʟʘʞʥʦʤ ʩʪʠʣʝ ʩ ʙʦʣʴʰʠʤ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʚʢʫ-

ʩʦʤ. 

ɺ 1798 ʛʦʜʫ ʠʤʝʥʠʝ ʙʳʣʦ ʢʫʧʣʝʥʦ ʇʘʚʣʦʤ 1 ʠ 

ʩ ʪʝʭ ʧʦʨ ʦʩʪʘʚʘʣʦʩʴ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʮʘʨʩʢʦʡ ʬʘ-

ʤʠʣʠʠ, ʥʝ ʧʨʝʪʝʨʧʝʚʘʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʘʨ-

ʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʣʠʢʘ. [5, ʩ. 300] 

ɺ ʦʙʱʠʭ ʯʝʨʪʘʭ ʭʘʨʘʢʪʝʨ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʧʝʡ-

ʟʘʞʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʘʥʩʘʤʙʣʷ ʩʦʭʨʘʥʠʣʩʷ ʠ ʜʦ 

ʥʘʰʠʭ ʜʥʝʡ. 

ʅʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʧʘʨʢʘʤʠ 

ʫʩʘʜʴʙʳ ʚ 130 ʤ. ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ 19 ʢʤ. ʰʦʩʩʝ 

ʉʪʨʝʣʴʥʘ-ʂʠʧʝʥʴ. ʈʘʩʧʦʣʦʞʝʥ ʥʘ ʚʳʩʦʢʦʡ ʝʩʪʝ-

ʩʪʚʝʥʥʦʡ ʪʝʨʨʘʩʝ, ʢ ʢʦʪʦʨʦʡ ʚʝʜʝʪ (ʩ ʚʦʩʪʦʢʘ) ʰʠ-

ʨʦʢʘʷ ʛʨʘʥʠʪʥʘʷ ʣʝʩʪʥʠʮʘ, ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʫʶʱʠʤ 

ʮʝʥʪʨʦʤ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ  

ʉʣʝʜʫʶʱʠʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʵʪʘʧ ʥʘʯʘʣʩʷ ʚ 

1789ʛ., ʢʦʛʜʘ ʥʦʚʳʡ ʚʣʘʜʝʣʝʮ ʈʦʧʰʠ ʀ.ʃ. ʃʘʟʘʨʝʚ 

ʥʘʯʘʣ ʢʘʨʜʠʥʘʣʴʥʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʨʘʩʪʨʝʣʣʠʚʩʢʦʛʦ 

ʜʚʦʨʮʘ ʧʦ ʧʨʦʝʢʪʫ ʘʨʭʠʪʝʢʪʦʨʘ ɸʥʪʦʥʠʦ ʇʦʨʪʘ. ʈʘ-

ʙʦʪʳ ʚʝʣʠʩʴ çʚʦʣʴʥʳʤʠ ʢʘʤʝʥʱʠʢʘʤʠ ʀʚʘʥʦʤ ʀʚʘ-

ʥʦʚʳʤ ʠ ʪʦʚʘʨʠʱʘʤʠè. ʈʘʙʦʯʠʝ ʥʘʜʩʪʨʦʠʣʠ ʚʪʦʨʦʡ 

ʵʪʘʞ, ʫʥʠʯʪʦʞʠʣʠ ʙʦʢʦʚʳʝ ʨʠʟʘʣʠʪʳ. ʎʝʥʪʨʘʣʴʥʳʡ 

ʨʠʟʘʣʠʪ ʦʙʩʪʨʦʠʣʠ ʜʘʣʝʢʦ ʚʳʥʝʩʝʥʥʦʡ ʚʧʝʨʝʜ ʘʨʢʘ-

ʜʦʡ, ʥʝʩʫʱʝʡ ʜʝʩʷʪʠʢʦʣʦʥʥʳʡ ʧʦʨʪʠʢ ʢʦʨʠʥʬʩʢʦʛʦ 

ʦʨʜʝʨʘ, ʟʘʚʝʨʰʠʚʰʠʡʩʷ ʪʨʝʫʛʦʣʴʥʳʤ ʬʨʦʥʪʦʥʦʤ. 

ɺʝʥʯʘʣ ʟʜʘʥʠʝ ʜʝʨʝʚʷʥʥʳʡ ʙʝʣʴʚʝʜʝʨ ʩ ʪʦʯʝʥʳʤʠ 

ʙʘʣʷʩʠʥʘʤʠ. ʇʦʣʳ ʙʘʣʢʦʥʘ ʧʦʨʪʠʢʘ ʠ ʘʨʢʘʜʳ ʚʳ-

ʩʪʝʣʠʣʠ çʧʣʦʱʘʜʥʦʡ ʧʣʠʪʦʡè. ʇʦ ʟʘʤʳʩʣʫ ɸ. 

ʇʦʨʪʘ ʜʚʦʨʝʮ ʩʦʝʜʠʥʷʣʩʷ ʩ ʬʣʠʛʝʣʷʤʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʘʤʝʥʥʳʭ ʘʨʦʯʥʳʭ ʛʘʣʝʨʝʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ 1799-

1801ʛʛ. [4, ʩ. 257] 

ʂ ʤʦʤʝʥʪʫ ʧʨʦʜʘʞʠ ʈʦʧʰʠ ʇʘʚʣʫ I (1801) ʦʩ-

ʥʦʚʥʳʝ ʨʘʙʦʪʳ ʧʦ ʜʚʦʨʮʫ ʟʘʚʝʨʰʠʣʠʩʴ. ʇʦʩʣʝ 1801 

ʛ. ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʨʭ. ʃ. ʈʫʩʢʘ ʦʢʦʥʯʠʣʠ ʦʪ-

ʜʝʣʢʫ ʚʪʦʨʦʛʦ ʵʪʘʞʘ. ɺ 1806 ʛ. ʜʦʩʪʨʦʠʣʠ ʛʘʣʝʨʝʠ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʚ ʟʘʤʳʩʝʣ ɸ. ʇʦʨʪʘ: ʟʘʣʦʞʠʣʠ 

ʘʨʢʠ, ʟʘʤʝʥʠʚ ʠʭ ʯʝʪʳʨʴʤʷ ʦʢʥʘʤʠ, ʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʩʜʝʣʘʣʠ ʜʚʝʨʴ. ʊʦʛʜʘ ʞʝ ʧʦ ʧʨʦʝʢʪʫ ʃ. ʈʫʩʢʘ ʙʳʣʠ 

ʠʟʛʦʪʦʚʣʝʥʳ ʥʦʚʳʝ ʠʟʨʘʟʮʦʚʳʝ ʢʘʤʠʥʳ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʈʦʧʰʠʥʩʢʠʡ ʜʚʦʨʝʮ ʧʨʠʦʙʨʝʣ ʟʘʚʝʨʰʝʥʥʳʡ 

ʦʙʣʠʢ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʳ ʢʣʘʩʩʠʮʠʟʤʘ 

ʢʦʥʮʘ XVIII  ʚ.  

ɼʘʣʴʥʝʡʰʠʝ ʨʘʙʦʪʳ ʧʦ ʜʚʦʨʮʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

XIX  ï ʥʘʯ. XXʚ. ʥʦʩʠʣʠ ʨʝʤʦʥʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʟʘʤʝʥʘ ʠʥʪʝʨʴʝʨʦʚ.  

ɺ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʜʚʦʨʝʮ ʥʘʭʦʜʠʣʩʷ ʚ ʚʝʜʝʥʠʠ 

ʋʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʳ ʧʘʤʷʪʥʠʢʦʚ ʩʪʘʨʠʥʳ ʠ ʠʩʢʫʩ-

ʩʪʚʘ, ʋʯʝʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ çʈʦʧʰʘè. ɺ 1941-43 ʛʛ. ʚ 

ʥʝʤ ʨʘʩʧʦʣʘʛʘʣʩʷ ʰʪʘʙ ʥʝʤʝʮʢʦʡ ʜʠʚʠʟʠʠ. ʇʦʩʣʝ 

ʚʦʡʥʳ ʚ ʥʝʤ ʨʘʟʤʝʩʪʠʣʠ ʢʘʟʘʨʤʳ ʂʕʏ ɻʘʪʯʠʥʩʢʦʛʦ 

ʨ-ʥʘ ʃɺʆ, ʟʘʪʝʤ ʩ 1967 ʛ. ï ʚ\ʯ 22317. ʉ 1978ʛ. ʜʚʦ-

ʨʝʮ ʧʫʩʪʫʝʪ, ʝʛʦ ʘʨʝʥʜʘʪʦʨʳ ʃʆʆ çʉʝʣʴʭʦʟʪʝʭ-

ʥʠʢʘè ʠ ʅʇʆ çʇʨʦʤʨʳʙʚʦʜè ɻʆʉʅʀʀʆʈʍ ʧʨʠ-

ʚʝʣʠ ʟʜʘʥʠʝ ʚ ʘʚʘʨʠʡʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʇʨʦʙʣʝʤʳ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʦʙʲʝʢʪʘ ʧʦʜ ʩʦʚʨʝ-

ʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ: ʧʨʦʪʠʚʦʨʝʯʠʝ ʧʨʠ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʦʙʲʝʢʪʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʦʤ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʧʘʤʷʪʥʠʢʦʚ, ʠ ʝʛʦ ʦʢʫʧʘ-

ʝʤʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠ ʝʛʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

ʦʙʰʠʨʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʙʲʝʢʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝ-

ʜʠʷ ʠ ʥʝ ʜʦʧʫʩʪʠʤʦʩʪʴ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ 

ʥʝʡ; ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʦʥ ʦʭʨʘʥʳ ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʢ ʦʙʲʝʢʪʫ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ; ʦʪʩʫʪ-

ʩʪʚʠʝ ʫʪʚʝʨʞʜʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ ʦʭʨʘʥʳ ʦʙʲʝʢʪʘ 

ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʧʦʠʩʢʠ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. 

ɺʦʟʤʦʞʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʨʠʩʧʦʩʦʙ-

ʣʝʥʠʷ ʦʙʲʝʢʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʧʦʜ ʩʦʚʨʝʤʝʥ-

ʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ: ʧʨʦʚʝʜʝʥʠʝ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʦʨʛʘʥʝ ʧʦ ʦʭʨʘʥʝ ʦʙʲʝʢʪʦʚ ʢʫʣʴ-

ʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʢʦ-ʢʫʣʴ-

ʪʫʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʩ ʫʪʦʯʥʝʥʠʝʤ ʛʨʘʥʠʮ ʪʝʨʨʠʪʦ-

ʨʠʠ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʧʨʝʜʤʝʪʦʚ ʦʭʨʘʥʳ; ʨʘʟʨʘʙʦʪʢʘ 

ʧʨʦʝʢʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʶ ʦʙʲʝʢʪʘ 

ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʧʦʜ ʩʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʩ ʫʯʝʪʦʤ ʝʛʦ ʧʨʝʜʤʝʪʦʚ ʦʭʨʘʥʳ, ʘ ʪʘʢ ʞʝ ʧʦ 

ʥʦʚʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʚ ʛʨʘʥʠʮʘʭ ʟʦʥʳ ʦʭʨʘʥʳ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ; ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʠʤʝʨʦʚ ʧʨʠ ʧʨʠ-

ʩʧʦʩʦʙʣʝʥʠʠ ʘʥʘʣʦʛʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʜ ʰʪʘʙ ʢʚʘʨ-

ʪʠʨʫ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ɺʳʩʰʘʷ ʰʢʦʣʘ 

ʤʝʥʝʜʞʤʝʥʪʘ ʉʇʙɻʋ). 

ʊʘʢʠʭ ʫʩʘʜʝʙ, ʢʘʢ ɼʚʦʨʮʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʘʥʩʘʤ-

ʙʣʷ ʚ ʈʦʧʰʝ, ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʙʳʣʦ ʥʝ ʙʦʣʝʝ 50, ʥʝ-

ʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʯʘʩʪʠʯʥʦ ʩʦʭʨʘʥʠʣʠʩʴ ʠ ʜʦʰʣʠ ʜʦ 

ʥʘʰʠʭ ʜʥʝʡ, ʥʝʢʦʪʦʨʳʝ ʦʩʪʘʣʠʩʴ ʚ ʠʩʪʦʨʠʠ ʠ ʚʦʩ-

ʧʦʤʠʥʘʥʠʷʭ ʩʦʚʨʝʤʝʥʥʠʢʦʚ ʪʝʭ ʣʝʪ. ʅʘʰʝ ʚʨʝʤʷ 

ʪʨʝʙʫʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʵʪʦʛʦ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚ-

ʰʝʛʦʩʷ ʬʝʥʦʤʝʥʘ çʙʣʠʞʥʠʭ ʫʩʘʜʝʙ ʚʳʩʰʝʡ ʟʥʘʪʠè 

ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʦ ʠ 

ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʣʝʜʦʚ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʠ 

ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʡ ʞʠʟʥʠ ʛʦʨʦʜʘ. ʉʪʦʣʠʯʥʳʡ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʥʝ ʤʦʛ ʦʩʪʘʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʛʨʘʥʠ-

ʮʘʭ ʠʤʧʝʨʘʪʦʨʩʢʠʭ ʨʝʟʠʜʝʥʮʠʡ, ʥʝ ʤʦʛ ʩʫʱʝʩʪʚʦ-

ʚʘʪʴ ʙʝʟ ʵʪʦʛʦ ʚʝʣʠʢʦʣʝʧʥʦʛʦ ʦʞʝʨʝʣʴʷ ʧʨʠʛʦʨʦʜ-

ʥʳʭ ʫʩʘʜʝʙ ʚʳʩʰʝʡ ʟʥʘʪʠ. 
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Abstract 

The method for the synthesis of crown substituted phthalocyanic ruthenium complexes developed. IR spec-

troscopic study of synthesized complexes revealed differences in IR spectra of ruthenium complexes of the same 

composition, but obtained from different initial components. 
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Currently, more than 100,000 tons of phthalocya-

nin are produced worldwide to be used as photosensi-

tive materials in photocopy technics, devices for storing 

and reading information, conductors and electro catal-

ysis. The variety of properties of materials created on 

their basis is due to the specificity of the electronic 

structure of the phthalocyanic ligand [1-3]. 

The present work is devoted to the study of the 

features of coordination and supramolecular chemistry 

of ruthenium complexes with crown-substituted phthal-

ocyanic ligands. The urgency of the work is determined 

on the one hand, by fundamental properties of crown 

substituted phthalocyanic complexes of ruthenium spe-

cifically transition metals, on the other hand, in the 

hope of finding useful properties suitable for the prac-

tical use of such substances in certain fields of material 

science. 

As a precursor, pre-synthesized dicyano-benzo-

15-crown-5 was used. RuCl3 * 3H2O, Ru3 (CO) 2, [Ru 

(DMSO) 4Cl2], and [Ru2 (OAc) 4Cl] n were chosen as 

ruthenium compounds. Experiments showed that irre-

spective of the choice of source in all cases tetra-15-

crown-5-ruthenium phthalocyanine containing CO and 

methanol molecules as axial ligands - (R4Pc) Ru (CO) 

(CH3OH) have been formed. 

Due to the disposition of dicyano-benzo-15-

crown-5 to oxidation, the synthesis of tetra-crowned 

phthalocyanic ruthenium was carried out in a corked up 

ampoule. 

As a result of the conducted experiments, it was 

established that only (R4Pc) Ru (CO) (CH3OH) can be 

obtained by varying various parameters as a result of 

template synthesis in the melt of dicyano-benzo-15-

crown-5 and the investigated ruthenium compounds. 

Maximum yield (80%) is achieved using ruthenium 

carbonyl in the reaction. In this case, the source of CO 

is the initial compound, but not the decomposition 

product of dinitrile. 

In the case of RuCl3*3H2O use, the decrease of the 

yield of the complex (R4Pc) Ru (CO) (CH3OH) was 

provoked by the reduction of Ru (III) Ru (II) with sim-

ultaneous oxidation of initial dicyano-benzo-15-crown-

5. 

In the coordination chemistry, the stability of Ru 

(II) complexes is usually low due to the high probabil-

ity of their oxidation to Ru (III). 

It should note that in our situation, the anomalous 

stability of low-spin Ru (II) complexes is associated 

with the peculiarities of the nature of the aromatic pla-

nar, tetra dentate phthalocyanic ligand system that sta-

bilizes the lowest oxidation states of transition metals. 

It should also be noted that, as a by-product of the 

reaction. The formation of the free ligand H2 (R4Pc) 

was observed when all the salts, except Ru3 (CO) 2 ru-

thenium carbonyl, were used to obtain ruthenium com-

plexes with tetra-15-crown-5-phthalocyanine and N-

donor ligands from DCB15K5 and ruthenium com-

pounds in N-donor solvent.  

Thus, in the high-temperature template synthesis 

of tetra-15-crown-5-phthalocyaninates of ruthenium 

both in the melt of DCB15K5 and in the solution of the 

N-donor ligand, the main product of the reaction is the 

complex [Ru (DMSO) 4Cl2]. 

Table 1 

Results of the synthesis of ruthenium tetra-15-crown-5-phthalocyaninate. 

Reagents Ratio Time T, oC Exit, % 

DSB15C5:RuCl3*nH2O (I) 1:1 4  200 12% 

DSB15C5: Ru3(CO)12 (II)  24:1 4 200 85% 

DSB15C5:[Ru2(OAc)4Cl]n (III)  16:1 4 200 18% 

DSB15C5:[Ru(DMSO)4Cl2] (IV)  8:1 4  200 10% 

 

We also found out that boiling of (R4Pc) Ru (CO) 

(CH3OH) in pyridine within hours does not lead to de-

carbonylation of the complex. In the IR spectrum of the 

resulting complex, there is an intensive band of stretch-

ing vibrations of v (CO) at 1945 sm-1. A similar reaction 

with pyrazine within 5 hours also does not lead to de-

carbonylation. Based on IR spectroscopy data, it was 

also found out unlike CO, the methanol molecule in the 

(R4Pc) Ru (CO) (CH3OH) complex is easily replaced 

by the N-donor ligand molecule upon dissolution in an 

appropriate solvent. 
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Figure 3. IR spectra of the complex (R4Pc) Ru (CO)(CH3OH) obtained from RuCl3 * 3H2O (Ŭ-form) and 

Ru3(CO)12 (ɓ-form) 

 

Some differences are found in IR spectra of ruthe-

nium complexes of the same composition, but obtained 

from different initial components. Thus, the IR spec-

trum of the ruthenium complex obtained by using ru-

thenium chloride differs significantly from the IR spec-

trum of the complex obtained from ruthenium carbonyl. 

In the IR spectrum of the Ŭ-shape, along with the 

most intense band of about 1100 sm-1, there is a rather 

intense doublet of about 1030 and 1060 sm-1 as for the 

ɓ-form, only the high-frequency component. It indi-

cates the conformational differences between crown-

ethereal fragments of Ŭ- and ɓ-forms. Another notable 

difference is observed in 800 sm-1 area. In the IR spec-

trum of a-form, a band of about 800 sm-1 released; its 

intensity is comparable with the band about 1100 cm-1. 

In the IR-spectrum of ɓ-form, the band in this region is 

characterized by low intensity. There are also differ-

ences in the region 1250-1300 sm-1. In the IR spectrum 

of a-form, a clear intense doublet is observed near 1260 

and 1278 sm-1. In this case, the low-frequency compo-

nent is much more intense than high frequency one and 

due to its relative intensity is comparable with band of 

about 1100 sm-1. In the IR spectrum of the ɓ-form, an 

intense band of about 1280 sm-1 with bending (or shoul-

der) of about 1260 sm-1 is observed. 

In this region, the IR spectrum of ɓ-form shows 

analogy with IR spectra sandwich crown ftalocyani-

nates and monocrown phthalocyanines, while, for ex-

ample, for t-butyl-substituted metal phthalocyanines, 

such intensive bands in this area are not characteristic. 

In the IR spectra of Ŭ and ɓ forms of complexes, 

rather strong bands about 1934 sm-1, were revealed. 

These bands can be attributed to the stretching vibra-

tions of the carbonyl group v (CO). Low value this fre-

quency indicates the bridging function of the carbonyl 

groups in these complexes. 
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Abstract 
There is knowledge with interatomic bases of chemical processes in conformance with positions of the New 

cosmogonic theory (NCT) [1]. It is shown what manner the process of reproduction of life is stipulated physically 
by means of interatomic organization and structure peculiarities of earthy atoms, received from synthesized them 
Star ï the Jupiter. 

Keywords: estafette of life, pulsatile dipoleôs structure, pulsation frequency, etherôs neutrino, resonance of 
amplitude, Hydrogen bonds. 

 
What is known about estafette of life?  
There is talking about communication between the 

problem of Earthy genealogy and interatomic cause of 
viable, vital force of biological tissue. There is alike 
that biological life and human self are older of planet 
the Earth age. Authors Khodôkov A.E. & Vinogradova 
M.G. wrote about Jupiterian origin of the Earth long 
ago from 1988 year. About estafette of life, received 
from another Jupiterian kids , in basic Galilean satel-
lites, was written in 2004 year in a book [7]. But already 
in 2011 y. there was given the cosmic confirmation to 
this in booklet ñCould be introduce ï comet!ò from 
somebody elseôs view on Sunny system outlook. On the 
page 8 of booklet there is fit the informational diagram, 
sent from Aresibo telescope by American scientists in 

1974 y. in direction of a certain starry sphere M-13. At 
line with image of Solar system only one planet the 
Earth was pick up on upper level as one unique car-
riage of life. Here, on picture 1 (page 9 of booklet) it is 
shown the answer from ALIEN cosmic inhabitants, as 
they are called itself in diagram, received in England. 
In this answer diagram there is also being the upper 
level of vitality in line with image of Solar System. But 
besides the Earth, upper level of vitality is formed also 
by Mars and four Galilean satellites of Jupiter. In this 
manner alien inhabitants of Universe marked Solar 
System estafette of life, because it is known from New 
Cosmogony, that Galilean satellites and Mars were 
formed as preceding the Earth older kids of Jupiter [1, 
6].  

 
Picture 1 
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About resonanceôs nature of between-molecu-

lar bonds of Hydrogen The first important property of 

atoms from Jupiterian starry synthesis is property to 

form the Hydrogen bonds [6, 7]. The Earth amongst 

other planet kids of Jupiter finds oneself supplied by 

special between-molecular communications ï Hydro-

gen bonds. They were discovered by Russian chemists 

M. A. Iljinskiy and N. N. Beketov in 80-th years XIX 

century. Contemporary American authors Wendell H. 

Slabaugh and Theran D. Parsons call Hydrogen bond 

by kind of dipole-dipole interaction in case of polarity 

of covalence bond and consider it as electrostatic inter-

action [2, p. 142]. This performance does not reveal the 

cause of Hydrogen bond beginning outside understand-

ing about dipoleôs structure of atom himself and dy-

namical process of her interaction with ether. Last no-

tion was introduced by us in 1989 year [3]. Further it 

was shown that origin of Hydrogen bond as special type 

of bond between Hydrogen atom of one molecule and 

other atoms (Oxygen and Nitrogen of neighbouring 

molecules) obliged from properties of these atoms, 

which synthesized by rapid rotating star with strong 

magnetic field - as Jupiter. The subject of conversation 

is Hydrogen force of Oxygen or Nitrogen, lying in base 

of their affinity to Hydrogen. In what manner it is ex-

press their affinity to Hydrogen in physical understand-

ings? And what Hydrogen bonds represent by them-

selves physically? For such definition let us look to per-

formance about atom as oscillator, introduced still from 

Max Plank in 1900 y. After him such performance 

about atom as oscillator renewed almost across 100 

years only in works of modern German physicist Mar-

tin Mueller. It is known his Tubingen model of atom, 

conceived him in 1992-1994 years in two his works, 

that author gave me on next in turn International Con-

gress [4]. Physicist qualifies hesitation of electron in 

proton field of an atom as mechanical elastic oscillation 

on type ñProton twiddles with electron in ping-pongò. 

This performance is chime with essence of atom func-

tioning as elastic oscillatory electro- magnetic system 

with it outside dipoles, pulsating along of axis of dipole 

and realizing interatomic interaction with ether [5, 7, 

9]. Let us return to M. Plank ï introduced him constant 

h appears pulsationôs constant or measure of oscillatory 

processes in skyey celestial ether. Stability of intera-

tomic bond is the more so than the more intensive of 

pulse rate frequency ɤ of atom dipole, defining by top 

meaning of energy elasticity of hesitation - minimum 

energy of ionization W ion : ɤ rad/s = W ion (eV) / h 

(eV.s/rad) [5, 7]. It is appears that pulsation of Hydro-

gen dipole as most simple atom with N=1 characterizes 

circular frequency ɤ 1 = 3, 288.1015 rad/s and amplitude 

of hesitation till A = 0, 65 nm. Electron jumps outside 

ïinside in pulsation process of alternation of expan-

sion-shrinkage of whichever atom valence dipole ac-

cordingly with absorption and emitting of ether neutri-

nos. In process of functioning of atom the pulsation fre-

quency of valence dipole does not change with 

photonôs absorption or emitting, but it is change the 

swing of hesitation, i.e. the amplitude of electronôs dis-

placement. We come up to nature of Hydrogen bonds 

as function of changeability of amplitude of pulsation. 

The displacement of electron in dipole of single Hydro-

gen atom is determined by function r = A sin(ɤ t +Ŭ) , 

(1) where ɸ - the amplitude of displacement ɸ= F/g, F- 

giving back force, g ï coefficient of reserve elasticity 

of electromagnetic hesitation, ɤ ʠ Ŭ ï frequency and 

phase of hesitation [7 , ʩ. 85-86]. Interaction with ether 

in pulsation process ties not by atoms themselves but 

their bonds with each other. If Hydrogen atom formed 

molecule with other neighbouring atom so his electron 

looks jumping by turns now in its now in neighbouring 

atom. The phase of shrinkage of Hydrogen dipole, fol-

lowing behind phase of his dilatation and adsorption of 

neutrino, will be outrun by electron of dipole from in-

teracting atom, for example on ˊ/2. And returning elec-

tron of Hydrogen dipole jumps not by into its, but in 

interacting atom and outruns own phase of shrinkage of 

dipole of interacting atom, also on ˊ/2, with emitting of 

neutrino. And so dipoles become tied by self. Besides, 

harmonic hesitations of Hydrogen dipole are exposed 

superposing indignant pulsations with other pulse rate 

from dipoles of interacting atoms. The amplitude ɛ.A 

of electron jump in molecular state of Hydrogen atom 

could be estimate with help of dynamic coefficient ɛ, 

by analogy with mechanical oscillation : ɛ = 1/ ã(1- ɤ 

1 
2
 /ɤ i 2 )2 + 4 n2 ɤ 12

 /ɤ i4 , (2) where ɤ i - frequency of 

interaction atom pulsation. At relation frequencies of 

pulsation for Oxygen and Hydrogen atoms ɤ 1 / ɤi=8 =3, 

288. 1015 /3,292.10 15 = 0,998 this dynamic coefficient 

ɛ (for 2n/ɤ 1
 , changing from 0,5 to 0) could take values 

up to 410. So just in field of the nearest pulsationôs fre-

quencies between interacting atoms it could be arise a 

sharp increase of forced pulsation amplitudes (till 

400 once) , so that electron of Hydrogen dipole could 

jump outside of his molecule and form far-away bond 

with unshared dipole of neighbouring molecule. These 

resonanceôs bonds are right Hydrogen ties as stipulated 

by sharp increase of amplitudes of forced pulsation Hy-

drogen dipoles owing to nearness pulsationôs frequen-

cies of interacting with him atoms. At the comparison 

of pulsationôs frequency for atoms Hydrogen ɤ1 = 

3,288 and Nitrogen ɤ7 = 3,514. (10 15 rad.s -1) we per-

suaded oneself that they also near each other. The near-

ness of ionization energy lies in base of nearness pulsa-

tionôs frequencies for atoms H, O, N. And there are es-

pecially near at Oxygen and Hydrogen thanks to 

nearness of their ionization energy W8 ion =13,618 eV 

and W1 ion = 13, 598 eV, differing one from another only 

on ŭW ion = 0,02 eV. Just from Jupiterian origin atoms 

have peculiar affinity to Hydrogen [6, 7, 9-11]. Inten-

siveness of this affinity, or force of Hydrogen bond, is 

defined by resonanceôs frequency of between- molecu-

lar pulsation of electron. For oxygen-hydrogen bond 

resonanceôs frequency is determined exactly with dif-

ference of their energy of ionization as ɤ r = ŭ W ion/ 2 ǩ́ 

= 0, 02 eV/ 4,1359. 10 -15 eV.s/rad = 4,8.1012 rad/s and 

f r = 7,6.1011 Hz , which proves shifted from basic fre-

quency in radiofrequencyôs diapason on several orders 

(5,23.10 14 Hz). The power of pulsation process of Hy-

drogen bond N r = ɽ ɜ.f r = 0,78 ʄeV. 7,6.10 11 1/s= 0,09 

Wt, where ɽ ɜ ï energy of neutrino, also is below power 

of pulsation of Hydrogen dipole on a few rates (65 Wt). 

Therefore between- molecular Hydrogen bond is re-

laxed and engulfing smaller portion of interaction with 
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ether and so very mobile and plastic. By analogy with 

mechanical oscillation, difference or displacement of 

phases by basic and indignant hesitations is determined 

from relation tg Ŭ = - 2n ɤ1 / (ɤ i 2 ï ɤ 1 
2 ). (3) For ɤ i=8 

Ÿ ɤ 1 in accordance (3), where n is shown alterable from 

0 to 0,25 ɤ, tg Ŭ ŸÐ and accordingly Ŭ = - /́2, i.e. the 

phase of basic hesitation is backward on /́2 from phase 

indignant hesitation. For resonance frequency ɤ r , 

smaller on a few rate from basic frequency ɤ 1 , values 

tg Ŭ sets at naught and Ŭ Ÿ 0, or Ŭ å ˊ, so the phase of 

resonance Hydrogen bonds almost synchronizes with 

phase of basic pulsation of Hydrogen dipole or contrary 

to it. Dipole of Hydrogen atom in encircling of Oxygen 

and Nitrogen atoms tries two kind of pulsations: - with 

very small difference of frequencies ɤ 1 /ɤ 8 = 0,998 

and ɤ1 /ɤ7 = 0,936 in molecular interaction, - with very 

significant decrease in frequency on a few orders in be-

tween- molecular interaction. Differences of phases of 

hesitation also excel one from another. There is the base 

of living heart work: just momentary reestablishment of 

functioning of Hydrogen bonds after it ruptures under 

action of electric discharge. Our Dad Achiever noted 

the information about life on self-will reproducible 

bearer of information just by help of Hydrogen bonds!  

Biogenetic structure is formed from dipoles by 

various ways 
Other aspect of viable force of biological tissue 

belongs to peculiarities of dipoleôs atoms structure of 

Carbon, Nitrogen and Oxygen itself, obtained by Jupi-

terian synthesis. She could differ by order and direction 

of superstructure to atom of Helium (as basis of dipole 

structure 2-nd row of elements of Mendeleevôs table) 

of near situated pair of dipoles allowed and significant 

could foresee the asymmetry of atom [8, 9, 11]. Perfor-

mance of atom in the form of dipole structure, where 

valence electrons accomplish not rotating movements 

as if around nucleus but oscillatory outside-inside, 

proves especially important for biogenetic Carbon 

atom. It is central part in biochemical processes which 

belongs to biogenetic Carbon. Before our works from 

2006 year [8] it did not known about that if direction of 

superstructure changes to contrary at crossing of certain 

from axis of symmetry so it is formed the asymmetrical 

structure (a). Let us look at the fig. 1.  

 a ʙ 

  
Fig. 1. 

 

Carbonic acid is formed just asymmetrical 

structure of biogenetic carbon [9, p. 60, 11ʘ] with angle 

between bonds at 120Å and joining of one atom O to 

twos towards directing valence dipoles and twos group 

OH over alone to every remaining valence dipoles. Dif-

ferentiated dipole structures of atoms of biogenetic car-

bon: symmetrical (ʙ) and asymmetrical (a) allow ex-

plain their capacity to display a various property. 

Among them there is optical isomeric property of bio-

logical tissue ï to be left or right revolving or not man-

ifested of optical property. In biological world of sugars 

i.e. carbo-hydrates it is meet only right revolving forms. 

In that time all aminoacids in what constructed albumi-

nous life include the both variants of disposition of va-

lence dipoles, but except so as glycin all aminoacids 

have in living organism certainly over asymmetrical 

Carbon atom [2]. And because this there is the left re-

volving forms of their optical activity. Oxygen atom 

with 16-th dipoleôs structure appears realized on base 

of asymmetrical biogenetic carbon atom. Among 6 out-

side dipoles of Oxygen atom there are 4 dipoles was fall 

to oneôs lot for him from structure of Carbon atom (1, 

2, 3, 4 ï fig.. 2). This structure gives an explanation of 

two-valence of this atom at presence of 6 outside elec-

trons, and was brought in our work [3]. Just such Oxy-

gen atom takes part in formation of hydrol molecule 

H2O by twos outside valence dipoles over angle 104Å to 

one another, connecting him with twos Hydrogen at-

oms. In contrary direction from these bonds (at 180Å) 

Hydrogen dipole forms Hydrogen bonds with strange 

Oxygen atom. 
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Fig. 2. Dipoleôs structure of Oxygen atom. 

 

Changes from single connectedness to double 

across radiateless jumps 

In comparison the Oxygen atom on fig. 2 with him 

molecule on fig. 3 it is disclosed that quantity of va-

lence dipoles does not changed, but changed their mu-

tual directness: instead of nearly perpendicular she be-

comes almost parallel.  

 
Fig. 3. Dipoleôs structure of molecule ʆ2. 

 

There is regard established that only one from va-

lence electrons at each Oxygen atom so remain solitary, 

but by one from two other are prepared to form the 

chemical bond [12]. Then each Oxygen atom disburses 

only one single electron on foundation of its diatomic 

molecule, i.e. makes use of one bond from two possi-

ble, appeared by bivalent. Why is it that ñoxygen mol-

ecule canôt have not only double bond but quite alone 

bondò, in point of view of quantum mechanical no-

tions? Then which is it this bond? ñSingle notion about 

this is absent amongst of scientists till now, and many 

details of structure oxygen molecule yet is not found 

out completelyò [12]. Let us find out how the notion 

about dipoleôs structure of Oxygen atom would give the 

answer on this question. Stability of bond in process in-

teraction of molecule with ether is characterized not 

only by energy, but by power, and so by frequency of 

pulsation of valence dipoles. Necessary molecule en-

ergy for rupture of chemical oxygen bonds ï dissolu-

tion O2 to atoms makes expenditure 493 kJoule/m or 

117,9 kcal/m. Accordingly suitable the energy of rup-

ture of one molecule O2 to 2 atoms makes Wr = 5,11 

eV. Necessary pulsation frequency of bond with ether 

of O2 molecule is defines by her ionization energy : ɤ 

ʦ2 = W ion ʦ2 /h = 12,077 ɻ ɺ/4,1359.10-15 eV.s/rad = 

2,92.10 15 rad. s-1 (1*) It appears smaller than suitable 

frequency of dipoleôs pulsation ɤ 8 = 3, 292. 1015 rad. s-

1, on security of Oxygen atom entirety. Oxygen mole-

cule appears less strong dipoleôs construction than Ox-

ygen atom because molecular bond slackens primary 

stability of dipoleôs structure received by her at starry 

synthesis. Necessary frequency of pulsation for secu-

rity of strong joining of Oxygen atoms to molecule be-

fore her rupture determines by actual energy of rupture 

of one molecule and Plank constant: ɤ join = W r / h = 

5,11 eV/ 4,1359.10-15 eV.s/rad = 1,235. 1015 rad. s-1 (2*) 

Second magnitude (2*) appears smaller than (1*) 

in 2,36 once. This frequency of pulsation characterizes 

double bond. It would be formed by two dipoles, pul-

sating in different phase, from each out of two atoms. 

But where might the double bond become from? Well, 

paramagnetism of oxygen molecule requires of part at 

one valence dipole of each from two atoms for mole-

cule formation, and two other valence pulsatory dipoles 

at one from each atom might remain by free pulsators. 

It would seem, molecule O2 might be strengthen by sin-

gle bond at one from two remaining solitary dipoles of 

each atoms. It looks like that the thesis about that only 

uncoupled electron gives chemical bond, does not work 

in case of Oxygen molecule. And unique of Oxygen 

molecule is stipulated by peculiarity of her dipoleôs 

structure which analysis indicates formation the double 
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bond by valence dipole and neighboring with him outer 

dipole, more deep submerged into atom (fig. 3). For my 

part, the change from single to double bond is attended 

by proper change of frequency of pulsation ï it de-

creases (less compact ñspringò works compared to with 

more compact). Molecule O2 hypothetical might be 

strengthen by one pair of pulsatory dipoles with in-

creased beyond two frequency of pulsation (1*), but 

more probably ï by two pairs of neighbouring dipoles 

pulsating with frequency (2*) in different phases. 

Changes from one (1*) to (2*) molecule states, if they 

exist, might be treated as radiateless jumps. Till now 

rational picture of these changes was absent. There is 

received that if separately molecule O2 does not have 

neither single nor double configuration of bond, so they 

might be intermittent, taking a turn of each other. Am-

plitude of removal of electron in dipole does not change 

at radiateless changes, but frequency of interaction with 

ether of pulsatory dipoles changes. In case of ordinary 

transition from one to another of energetic states of 

molecule with eradiation or absorption of photons am-

plitude of removal of electron undergoes change at con-

stant frequency of dipoleôs pulsation. As soon radiate-

less changes is not shown by spectroscopy course, so 

they do not disclosed visually and might be unnoticed. 

The character of intermolecular bond with ether of Ox-

ygen atoms in molecule O 2 is not usual and it might last 

in dipoleôs structure of hydrogen peroxide molecule 

with fragment of O2 structure, but does not last in an-

gleôs form in hydrol molecule with analogous by atom 

O structure [12]. Deep hided in their inner structures of 

Oxygen and Carbon atoms peculiarities of it bonds with 

ether were not understand without attraction of pro-

posed analysis method of atom dipole structure.  

But in nature there is atomic matter without of vi-

tality properties: this is matter by Sunny synthesis. Al-

ready in 1997 year [6] there was raised the problem 

about absence of vitality at atomic matter by Sunny 

synthesis: about low potential of ionization of his atom. 

About peculiar structure of sunny synthesisôs atoms un-

equal for vital processes there are publications [8-11]. 

Many ecological problems of the Earth, connected with 

remaking of technical carbon (black coal and petro-

leum) of fuels, are stipulated with unknown those fact 

that it is atom of abiogenetic carbon synthesized by 

Sun. From here there is his harmful action on the bio-

sphere of the Earth. Hence ï there is intuitive tendency 

of inhabitants of the Earth to substitute the derivatives 

of fuel hydrocarbons by vegetative carbo-hydrates, or 

to replace benzine by bioethanol, Diesel flue by bio-

diesel, plastic mass by biopolymer.  
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MODELLING OF GEODYNAMIC OBJECTS AND PROCESSES 
 

Piriyev R. 
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Abstract 

It has been reviewed that the characteristics of geoelectrical models of geodynamic objects and processes in 

the article.  

During the modelling taken into consideration the anthropogenic and climate factors geodynamic models 

have been determined on the basis of modest geoelectrical models. 

It has been investigated that the methods of space-time processing of the signals of electromagnetic field 

based on studying the areas of anomalous conditioning. 

By the studying short-term oscillations of the Earth's geomagnetic field, to study monitoring system using a 

short-term vibration of the Earth's geomagnetic field setting up a monitoring system are reviewed, and also record-

ing and processing of the geomagnetic field and space-frequence regressive processing on the observation points 

are well-founded. 

 

Keywords: Modelling, geomagnetic field, monitoring system, space-time processing. 

 

In base models the approximation of the transition 

functions of geoelectrical section with the equivalent 

cut-rational functions p=jw are substantiated. These 

functions are physically obtained by discrete electrical 

circuits. 

During geodynamic control the equivalence of the 

functions approximating geoelectrical section not only 

all frequency range of the electromagnetic field nature, 

but also in a limited part of a piece have to to be studied. 

Function of transition is provided by the discrete 

geoelectrical sections of geodynamic model of the elec-

trical circuits in a combined form. 

The analysis shows that the geodynamics of low-

frequency electromagnetic waves used to control some 

of selected objects are described in the following pas-

sage function: 
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Here, the iA , the iB  and the ij parameters show 

the functional dependency between the spatial environ-

ment geodynamic parameters that form geoelectrical 

section and the electromagnetic parameters. 

Environmental coefficient of transition function 

on the basis of change of variation of electrical and ge-

ometrical parameters of geodynamic non-states of be-

ing homogeneous has been turned out. 

All the things talked about above can be described 

in figure 1. below: 

 
Figure 1. Equivalent scheme of EPM 

 

We can easily see the differences of EPMs in the 

parameters of equivalent scheme. In this schemes the 

resistance Z2 not given clearly, but describing non-state 

of being homogeneous is reflected. Generally this 

function is expressed by the formula below: 
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Here, the iR2  and the iC2  reflect parametrical 

feature of the second layer of geoelektric section. 

The functions of two environments in the lower 

half of the space where the thickness d and incline 

depth h are expressed by the following formulas:  

When ],[],0[ 1 dhhzlx +ÍÇÍ  

 1),(1 =zxj ,  

and  

When ],[],[ 21 dhhzllx +ÍÇÍ  

 1),(2 =zxj   
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Here, the 1l  is a contact between the two environ-

ments in relation to the source transition signal; the 2l  

is the point where the area is marked. 

During the assessment of geodynamics of research 

objects the analytic spectral expressions of surface 

states of being homogeneous on the Z0 level to be 

shown is more appropriate:  
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Here, the ),( zxL  ï functional approximation of 

the pointed source of environment on the x,z; the 

zx kk ,  ï spatial frequencies.  

It can also be expressed by the formula below: 
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Here, the ix ï microseismic vector with the zero 

mathematical waiting 0)( =iM x  and 
22

xgDD ii =  

dispersion; measure 
iaof geodynamic variation 

vectors are determined by the number of controlled 

parameters.  

The values of electromagnetic parameters of rocks 

such as s and e depending on a climate condition 

undergo to a rapid change. They have been affected by 

the temperature, presure and humidity and other natural 

factors.  

Distribution of the a, t temperature of the 

environment in the geodynamic research on the basis of 

practical results corresponding to regression equation is 

determined according to static moments: 
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As an example it can be shown the data based on 

the results of research from 2000 to 2003 in Fatmayi 

polygon.
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Figure 2. Practical results of the recording of transition function 

 

In the practise real and imaginary parts of the 

transition of the environment, and also the temperature 

of the weather WT  and it measured a temperature per 

an hour in the distance of 20 sm of the environment.  

In Figure 2 on the base of proposed algoritm 

dependency graphic between the estimated function of 

transition not taken into consideration the effect of 

temperature and the time is given.  

The error of polarization level is estimated with 

the formula below: 
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In order to increase the signal-noise ratio of the 

proposed algorithm allows to optimize the work of 

measuring electromagnetic fields in connection with 

the registration. Thus, generally during the geodynamic 

control the anomalous conditioning of electromagnetic 

field is described with the spatial function as 

),,,( 0 pzyxF . This function is shown by the non-

stationary model in any point given the coordinates 

),,( 000 zyx , that is: 

),,,())(1)(,,,(),,,( 000000000 tzyxgttzyxftzyxF ++= x , 

Here, the )(tx  ï a casual stationary prosess de-

scribing the planetary and technological prosesses; 

),,,( 000 tzyxf  and ),,,( 000 tzyxg  ï real 

functions determining the current geodynamics of the 

object. For this kind of model it can be written an 

expression below:  
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Here, the )(uKx ï the correlation function of a 

casual prosess )(tx . 

The variation of function of transition is 

determined by the time variation, then in differensial 

form on the condition of existence of geodynamic 

variation the model of an object is expressed like this:  
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If we separate the geodynamic trend, then the 

formula will be like this:  
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This formula reflects the estimation of surface 

variation geodynamically and is solved with the 

regression methods leading analysis of geodynamic 

vector of research object. 

The feature of the regression analysis in 

geodynamic researchs consists of an estimation of not 

only the models of the objects, but also their 

geodynamic changes. 

In geodynamic control systems from the 

standpoint of the information processing during the 

regression analysis of electromagnetic monitoring three 

main issues have been solved. The first one is the 
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recording the variation of electromagnetic fields and 

detemination of polarization parameters and the second 

is the changes diffusion speed of electromagnetic field 

variation and the third is identification of tension zones 

by the help of electromagnetic monitoring and 

prediction of seismicity of geodynamic objects. 

To determine the parameters and the coordinates 

of the source with the way of selection is provided in 

the frequency band given on the observation points. 

Frequency range and the number is determined by 

assuming the issue of resource control features. The in-

itial processing results of the geomagnetic signals in the 

observation points, taking into account the nature of in 

the form of transition of filters the vector-matrix is ex-

pressed like this: 
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Here, the ),( nnW wl  ï a transition level of the 

appropriate filter; the PT ï time interval of search 

frame. According to obviousness and determination the 

coordinates of pulsed source of the geomagnetic field 

is achieved by solving this equation. 

Processing system practically is verified and is 

proved to be an unexampled processing system for its 

digital recording systems  
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ʈʳʙʘʣʦʚʘ ʆ.ɺ. 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʳ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʪʝʭʥʦʛʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛʨʘʞʜʘʥʩʢʦʡ ʟʘʱʠʪʳ ʋʢʨʘʠʥʳ 

ɸʨʪʝʤʴʝʚ ʉ.ʈ. 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʳ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʪʝʭʥʦʛʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛʨʘʞʜʘʥʩʢʦʡ ʟʘʱʠʪʳ ʋʢʨʘʠʥʳ 

 

Abstract 

A new approach is proposed for determining the danger level of recreational water use based on monitoring 

data of the surface waters qualitative state and medical statistics on the current epidemiological situation in the 

region. The application of the proposed methodology allows to determine the rivers list which can lead to an 

increase in infectious diseases due to their recreational use. The proposed method can be used to determine the 

attractive areas for the ecological tourism development. 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʦ ʢʘʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʦ 

ʩʦʚʨʝʤʝʥʥʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʝ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʝʯʝʥʴ ʨʝʢ, ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʥʬʝʢʮʠ-

ʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʳʭ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʠʩʢ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ, ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘ-

ʥʠʝ, ʠʥʬʝʢʮʠʦʥʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

 

ɺɺɽɼɽʅʀɽ 

ʇʨʦʙʣʝʤʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥ-

ʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʠ ʟʜʦʨʦʚʴʝʤ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ 

ʩʨʝʜʠ ʩʦʮʠʘʣʴʥʳʭ ʟʘʜʘʯ, ʘ ʦʧʳʪ ʝʝ ʨʝʰʝʥʠʷ ʚ ʨʘʟ-

ʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʜʦʢʘʟʳʚʘʝʪ ʝʝ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʝʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʟʘʙʦʣʝʚʘʝ-

ʤʦʩʪʠ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʪʘʢ ʢʘʢ ʥʘ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ ʚʣʠʷʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ. 

ʅʘ ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚʣʠʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʬʘʢʪʦʨʳ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʠ 

ʪ.ʧ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʮʝʣʦʛʦ ʥʘʙʦʨʘ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʧʦ-

ʩʪʫʧʘʶʪ ʚ ʦʨʛʘʥʠʟʤ ʩ ʚʦʟʜʫʭʦʤ, ʚʦʜʦʡ, ʧʠʱʝʡ, ʩʠ-

ʛʘʨʝʪʥʳʤ ʜʳʤʦʤ ʠ ʪ.ʧ.. ʆʮʝʥʠʪʴ ʠʭ ʢʦʤʙʠʥʠʨʦʚʘʥ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʯʨʝʟʚʳʯʘʡʥʦ 

ʪʨʫʜʥʦ, ʪʘʢ ʢʘʢ ʤʝʞʜʫ ʚʝʱʝʩʪʚʘʤʠ ʩʫʱʝʩʪʚʫʶʪ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪ ʠʣʠ ʦʩʣʘʙʣʷʶʪ 

ʠʭ ʦʙʱʝʝ ʚʣʠʷʥʠʝ.  

ɺ ʨʘʙʦʪʝ [1] ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʩʝʧʪʠʯʝʩʢʠʭ ʨʝʟʝʨʚʫʘʨʦʚ ʚ ʩʢʚʘʞʠʥʘʭ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʨʘʡʦʥʝ 

ʃʘʛʦʤʘʨ ʛʦʨʦʜʘ ʄʘʢʘʵ. ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʧʨʦ-

ʞʠʚʘʝʪ ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʦʝ ʥʘʩʝʣʝʥʠʝ, ʥʝʪ ʩʠʩʪʝʤ 

ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝ-

ʥʠʷ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʫʚʝʣʠʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʣʦʭʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ. 

ʅʘʣʠʯʠʝ ʬʝʢʘʣʴʥʳʭ ʢʦʣʠʬʦʨʤ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ, 

ʚʢʣʶʯʘʷ ʦʙʨʘʟʝʮ ʦʙʨʘʙʦʪʘʥʥʦʡ ʚʦʜʳ, ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʨʠʩʢ ʜʣʷ ʟʜʦʨʦʚʴʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ɺʣʠʷʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪ-

ʥʳʭ ʚʦʜ ʠ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ ʥʘ ʫʚʝʣʠʯʝʥʠʝ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʩʩʣʝʜʦʚʘʥʦ ʚ ʨʘʙʦʪʝ 

[2]. ʆʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʣʘʥʜ-

ʰʘʬʪ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʛʨʘʥʠʮʳ ʠ ʤʝʞʛʨʘʥʠʯʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʧʨʦʝʢʪʘʭ ʨʘʟʚʠʪʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨ-

ʩʦʚ, ʘ ʪʘʢʞʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʦʜʦʡ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ.  

ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʞʠʜʘʝʤʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ 

ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʚ ʨʘʡʦʥʝ ʍʝʣʚʘʥ 

ʚ ɽʛʠʧʪʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚʳ, ʨʘʩ-

ʪʝʥʠʡ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ [3]. ʇʦʣʫʯʝʥʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ 

(Cd, Cr, Co, Cu, Fe, Mn, Ni, Pb ʠ Zn) ʚʳʟʦʚʫʪ ʩʝʨʴʝʟ-

ʥʳʝ ʧʨʦʙʣʝʤʳ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʢʘʢ ʜʣʷ ʚʦʜʥʳʭ ʦʨ-

ʛʘʥʠʟʤʦʚ, ʪʘʢ ʠ ʜʣʷ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ɺʣʠʷʥʠʝ ʵʪʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ 

ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʞʝʜʥʝʚʥʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʩʲʝʜʦʙʥʳʭ ʨʘʩʪʝʥʠʡ. ɿʥʘʯʝʥʠʷ ʠʥ-

ʜʝʢʩʘ ʦʧʘʩʥʦʩʪʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʠ Cr ʤʦ-

ʛʫʪ ʚʳʟʚʘʪʴ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ʣʶ-

ʜʝʡ; ʦʩʦʙʝʥʥʦ ʜʝʪʝʡ. 

ɸʚʪʦʨʳ ʨʘʙʦʪʳ [4] ʨʘʟʨʘʙʦʪʘʣʠ ʤʦʜʝʣʠ ʦʮʝʥʢʠ 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʜʣʷ ʦʩʪʨʦʛʦ ʠ ʭʨʦʥʠʯʝ-

ʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩ ʮʝʣʴʶ 

ʦʧʦʚʝʱʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʦʙ ʫʨʦʚʥʝ ʦʧʘʩʥʦʩʪʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʢʨʝʘʮʠ-

ʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʚʦʜʦʝʤʘʭ, ʢʦʪʦʨʳʝ ʩʦʜʝʨ-

ʞʘʪ ʮʠʘʥʦʪʦʢʩʠʥʳ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʤʦʜʝʣʠ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʟʝʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʨʦʚʥʝʤ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ.  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʦʚʨʝʤʝʥʥʳʤ ʧʦʜʭʦ-

ʜʦʤ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʩʚʷʟʠ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʝʤ ʦʢʨʫ-

ʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʝʤ ʥʘʩʝʣʝʥʠʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʝʛʠʦʥʝ ʠʣʠ ʛʦʨʦʜʝ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦ-

ʣʦʛʠʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ. 

ʉʦʛʣʘʩʥʦ ʧʦʜʭʦʜʫ EPA USɸ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪ-

ʜʝʣʴʥʦ ʢʘʥʮʝʨʦʛʝʥʥʳʡ ʠ ʥʝʢʘʥʮʝʨʦʛʝʥʥʳʡ ʨʠʩʢ 

ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ [5]. ɼʣʷ ʢʘʞʜʦʛʦ ʟʘʛʨʷʟʥʷ-

ʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʨʝʜʥʷʷ ʧʦʞʠʟ-

ʥʝʥʥʘʷ ʝʞʝʜʥʝʚʥʘʷ ʜʦʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʟʘʛʨʷʟʥʠʪʝʣʷ ʚ ʢʦʥʪʘʢʪʥʦʡ ʩʨʝʜʝ. ɼʣʷ 

ʦʮʝʥʢʠ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʢʘʞʜʦʛʦ ʟʘʛʨʷʟ-

ʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ 

ʨʠʩʢʘ ʩ ʫʯʝʪʦʤ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʨʘʢʦʚʦʛʦ ʟʘ-

ʙʦʣʝʚʘʥʠʷ ʚ ʩʣʫʯʘʝ ʧʨʠʝʤʘ ʝʜʠʥʠʯʥʦʡ ʜʦʟʳ ʦʪ-

ʜʝʣʴʥʦ ʜʣʷ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʜʣʷ ʜʝʪʝʡ.  

ʂʘʥʮʝʨʦʛʝʥʥʳʡ ʨʠʩʢ ʩʯʠʪʘʝʪʩʷ ʧʨʠʝʤʣʝʤʳʤ 

ʧʨʠ ʟʥʘʯʝʥʠʷʭ 10-4-10-6 ʠ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ.  

ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʥʝʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʧʘʩʥʦʩʪʠ (HQ) ʥʘ 

ʦʩʥʦʚʝ ʢʨʘʪʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʷ ʨʝʬʝʨʝʥʪʥʦʡ (ʙʝʟ-

ʦʧʘʩʥʦʡ) ʜʦʟʳ. ʇʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʚʣʠʷʥʠʠ ʭʠ-

ʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʜʝʢʩ ʦʧʘʩʥʦʩʪʠ 

(ʅɯ) ʢʘʢ ʩʫʤʤʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʪ-

ʜʝʣʴʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʚʨʝʜʥʳʭ 

ʵʬʬʝʢʪʦʚ ʚʦʟʨʘʩʪʘʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʚʝʣʠʯʝ-

ʥʠʶ HQ. ɺ ʨʘʙʦʪʝ [6] ʧʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʅɯ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʤʝʨʠʢʘʥʩʢʘʷ ʩʠ-

ʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʦʯʝʥʴ ʦʪʣʠ-

ʯʘʝʪʩʷ ʦʪ ʫʢʨʘʠʥʩʢʦʡ, ʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʟʘʛʨʷʟʥʷ-

ʶʱʠʭ ʚʝʱʝʩʪʚ (ɹʇʂ5, ʍʇʂ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʭʣʦ-

ʨʠʜʳ, ʩʫʣʴʬʘʪʳ ʠ ʪ.ʧ.) ʦʪʩʫʪʩʪʚʫʶʪ ʨʝʬʝʨʝʥʪʥʳʝ 

ʜʦʟʳ. ɸʜʘʧʪʘʮʠʷ ʘʤʝʨʠʢʘʥʩʢʦʡ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʨʘʙʦʪʝ [7]. ɸʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥʳ ʨʝʬʝʨʝʥʪʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ (Rfʉ) ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʧʝʨʦʨʘʣʴʥʦʤ 

ʧʦʧʘʜʘʥʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦ-

ʚʝʢʘ ʧʨʠ ʢʫʧʘʥʠʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʝʤʘʭ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʤ EPA USɸ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʠʥʜʝʢʩʘ ʦʧʘʩʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʥʝʨʘʢʦʚʦʝ ʟʘʙʦʣʝ-

ʚʘʥʠʝ (ʅɯ) ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʴ-

ʰʠʡ ʨʠʩʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʩʠʩʪʝʤʘʤ 

ʠ ʦʨʛʘʥʘʤ ʯʝʣʦʚʝʢʘ. ʅʦ ʧʝʨʝʯʝʥʴ ʙʦʣʝʟʥʝʡ, ʢʦʪʦ-

ʨʳʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʵʪʠʤ ʤʝʪʦʜʦʤ, ʧʦʜʣʝʞʠʪ ʫʪʦʯʥʝ-

ʥʠʶ, ʪʘʢ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʢʘ-

ʯʝʩʪʚʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʜʣʷ ʨʝʢʨʝʘʮʠʠ 
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ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʷʚʣʷ-

ʶʪʩʷ ʦʩʪʨʳʝ ʢʠʰʝʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʘʣʴʤʦʥʝʣʣʝʟ, 

ʜʠʟʝʥʪʝʨʠʷ, ʚʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ ʠ ʣʝʧʪʦʩʧʠʨʦʟ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʘʩʥʦ-

ʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʙʫʶʪ ʫʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʣʦʞʠʚʰʝʡʩʷ ʩʣʦʞʥʦʡ ʵʧʠʜʝʤʠʦʣʦ-

ʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘ-

ʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙ-

ʣʘʩʪʠ. 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸʗ ʏɸʉʊʔ 

ʄʝʪʦʜ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʟʜʦ-

ʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ [8] ʦʩʥʦʚʘʥ ʥʘ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʫʨʦʚʥʝʡ ʚʣʠʷʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-

ʱʝʩʪʚ ʠ ʧʦʟʚʦʣʷʝʪ ʠʭ ʠʥʪʝʛʨʠʨʦʚʘʪʴ, ʪʘʢ ʢʘʢ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʷʚʣʝʥʠʷ 

ʨʝʬʣʝʢʪʦʨʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʠ ʜʨʫʛʠʭ ʚʨʝʜ-

ʥʳʭ ʵʬʬʝʢʪʦʚ. ʇʦʜ ʦʮʝʥʢʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ 

ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ ʧʦʥʠʤʘʝʪʩʷ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʚʝʨʦʷʪʥʦ-

ʩʪʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʚʨʝʜ-

ʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʡ ʤʝʪʦʜʠʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʦʩʥʦʚʦʡ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʟʜʦ-

ʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʛʠʛʠʝʥʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. 

ʉʦʙʣʶʜʝʥʠʝ ʥʦʨʤʘʪʠʚʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ) ʛʘʨʘʥʪʠʨʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʵʬʬʝʢʪʦʚ, ʘ ʝʛʦ ʧʨʝ-

ʚʳʰʝʥʠʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ (ʨʠʩʢ) ʫʚʝʣʠ-

ʯʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ.  

ʆʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ ʥʘʩʝ-

ʣʝʥʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝ-

ʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ; ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ 

ʚʦʜʳ; ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; ʢʘʯʝʩʪʚʘ ʛʨʫʥʪʘ; 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ; ʫʨʦʚʥʷ ʰʫʤʘ; ʨʘʜʠʘ-

ʮʠʦʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ; ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʨʠʩʢ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʝ 

ʧʨʠ ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠʷ [8]: 

ÏÄÊ

C
ob lg32,32Pr ³+-= , (1) 

ʛʜʝ 

ʉ - ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚʘ ʚ ʚʦʜʥʦʤ ʦʙʲʝʢʪʝ, 

ʤʛ/ʣ;  

ʇɼʂ ï ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʜʣʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦ-

ʚʘʥʠʷ, ʤʛ/ʣ. 

ɿʥʘʯʝʥʠʝ ʈʛʦb ʩʚʷʟʘʥʦ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 

(ʨʠʩʢʦʤ) ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʨʦʷʪʥʦʩʪ-

ʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʨʠʩʢ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ ʧʨʠ 

ʢʦʤʧʣʝʢʩʥʦʤ ʚʣʠʷʥʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʮʝ-

ʥʠʚʘʝʪʩʷ ʧʦ ʧʨʘʚʠʣʫ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʛʜʝ 

ʢʘʢ ʤʥʦʞʠʪʝʣʴ ʚʳʩʪʫʧʘʶʪ ʥʝ ʚʝʣʠʯʠʥʳ ʨʠʩʢʘ ʟʜʦ-

ʨʦʚʴʶ, ʘ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʝʛʦ ʦʪʩʫʪʩʪʚʠʷ [8]: 

( )( ) ( )RiskRiskRiskRisk nñóì
-³-³--= 1...111
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Riskñóì
 - ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʠʩʢ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʣʠʷʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ;  

Rʽsk1,..., Rʽskn - ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʠʩʢ ʚʣʠʷʥʠʷ 

ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ. 

ʇʨʠ ʪʨʘʢʪʦʚʢʝ ʧʦʣʫʯʝʥʥʳʭ ʚʝʣʠʯʠʥ ʧʦʪʝʥ-

ʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ ʧʦʣʴʟʫʶʪʩʷ 

ʩʣʝʜʫʶʱʝʡ ʨʘʥʛʦʚʦʡ ʰʢʘʣʦʡ (ʪʘʙʣ.1) [6]. 

 

ʊʘʙʣʠʮʘ 1  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ 

Risk ʂʣʘʩʩ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʠʩʢʘ 

<0,1 1 ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʥʷ 

0,1 ï 0,19 2 ʩʣʘʙʦʝ ʚʣʠʷʥʠʝ, ʧʨʝʜʝʣʴʥʳʝ ʭʨʦʥʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ 

0,2 ï 0,59 3 ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ, ʪʷʞʝʣʳʝ ʭʨʦʥʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ 

0,6 ï 0,89 4 ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ, ʪʷʞʝʣʳʝ ʦʩʪʨʳʝ ʵʬʬʝʢʪʳ 

0,9 ï 1,0 5 ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠ-

ʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʦ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʣʳʭ ʨʝʢ ʍʘʨʴʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʥʞʠʨʦʚʘʥʠʝ ʚʦ-

ʜʦʪʦʢʦʚ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʟʥʘʯʝʥʠʶ ʧʦʪʝʥ-

ʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʘʩʯʝʪʳ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ 

ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʦʧʘʩ-

ʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢ ʈʦ-

ʛʘʥʢʘ, ɹʦʣʴʰʦʡ ɹʫʨʣʫʢ ʠ ʂʘʨʘʤʫʰʢʠʥʘ (ʨʠʩ.1). 
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ʈʠʩ.1 ʈʘʥʞʠʨʦʚʘʥʠʝ ʤʘʣʳʭ ʨʝʢ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʚʝʣʠʯʠʥʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ 

 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚ-

ʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ 

ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʰʴ ʢʘʢ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢ ʢʘʢ ʵʪʠʤ ʩʧʦʩʦ-

ʙʦʤ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, 

ʘ ʪʦʣʴʢʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʨʝʬʣʝʢʪʦʨʥʳʭ ʨʝ-

ʘʢʮʠʡ (ʦʱʫʱʝʥʠʝ ʨʘʟʜʨʘʞʝʥʠʷ, ʥʝʧʨʠʷʪʥʦʛʦ ʟʘ-

ʧʘʭʘ ʠ ʪ.ʧ.). 

ʇʨʠ ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʠʥʬʝʢ-

ʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʜʥʘʢʦ ʧʨʠʯʠʥʦʡ ʠʥʬʝʢʮʠ-

ʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʢʫʧʘ-

ʥʠʝ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʥʦ ʪʘʢʞʝ ʥʝʢʘʯʝʩʪʚʝʥʥʦʝ 

ʧʠʪʘʥʠʝ ʠʣʠ ʫʧʦʪʨʝʙʣʝʥʠʷ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʢʦʪʦʨʘʷ 

ʥʝ ʦʪʚʝʯʘʝʪ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ. ʇʦ-

ʵʪʦʤʫ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʝʜʣʘ-

ʛʘʝʤ ʨʘʩʩʯʠʪʳʚʘʪʴ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʪ-

ʜʝʣʴʥʦ ʜʣʷ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (L1), ʩʦʩʪʦʷ-

ʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (L2) ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ (L3) 

ʦʪʥʦʰʝʥʠʝʤ ʧʨʦʙ, ʢʦʪʦʨʳʝ ʧʨʝʚʳʰʘʶʪ ʇɼʂ 

(ʂ1,2,3) ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʦʙ 

(n1,2,3), ʧʦ ʬʦʨʤʫʣʘʤ: 

 

P1,2,3= 

3,2,1

3,2,1

n

ʂ
  (3) 

L1+ L2 + L3 = 1  (4) 

 

ʈʘʩʯʝʪ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʠʥ-

ʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘ-

ʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣ.2. 
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ʊʘʙʣʠʮʘ 2 

ʆʮʝʥʢʘ ʧʨʝʚʳʰʝʥʠʷ ʥʦʨʤʘʪʠʚʦʚ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ,  

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʡʦʥʦʚ ɺʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ L1 

ɺʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʜʣʷ ʚʦʜʥʳʭ ʦʙʲ-

ʝʢʪʦʚ L2 

ɺʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʜʣʷ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ L3 

ɹʘʣʘʢʣʝʡʩʢʠʡ 44,84 11,69 43,47 

ɹʘʨʚʝʥʢʦʚʩʢʠʡ 11,53 86,78 1,69 

ɹʣʠʟʥʶʢʦʚʩʢʠʡ 18,10 79,92 1,98 

ɹʦʛʦʜʫʭʦʚʩʢʠʡ 3,43 89,09 7,48 

ɹʦʨʦʚʩʢʦʡ 36,62 22,93 40,45 

ɺʘʣʢʦʚʩʢʠʡ 15,74 82,48 1,78 

ɺʝʣʠʢʦʙʫʨʣʫʢʩʢʠʡ 37,13 44,56 18,31 

ɺʦʣʯʘʥʩʢʠʡ 45,85 15,87 38,28 

ɼʚʫʨʝʯʘʥʩʢʠʡ 30,92 49,98 19,10 

ɼʝʨʛʘʯʝʚʩʢʠʡ 25,68 69,32 5,00 

ɿʘʯʝʧʠʣʦʚʩʢʠʡ 32,03 58,33 9,63 

ɿʤʠʝʚʩʢʦʡ 49,30 41,53 9,17 

ɿʦʣʦʯʝʚʩʢʠʡ 43,00 51,86 5,14 

ʀʟʶʤʩʢʠʡ 52,15 17,08 30,77 

ʂʝʛʠʯʝʚʩʢʠʡ 20,76 56,91 22,33 

ʂʦʣʦʤʘʢʩʢʠʡ 38,18 59,01 2,81 

ʂʨʘʩʥʦʛʨʘʜʩʢʠʡ 62,63 25,97 11,40 

ʂʨʘʩʥʦʢʫʪʩʢʠʡ 12,20 76,14 11,66 

ʂʫʧʷʥʩʢʠʡ 48,55 33,20 18,26 

ʃʦʟʦʚʩʢʦʡ 44,49 23,88 31,63 

ʅʦʚʦʚʦʜʦʣʘʞʩʢʠʡ 32,19 44,63 23,18 

ʇʝʨʚʦʤʘʡʩʢʠʡ 41,24 14,37 44,39 

ʇʝʯʝʥʝʞʩʢʠʡ 32,76 65,52 1,72 

ʉʘʭʥʦʚʱʠʥʩʢʠʡ 12,99 85,13 1,88 

ʍʘʨʴʢʦʚʩʢʠʡ 33,77 54,85 11,39 

ʏʫʛʫʝʚʩʢʠʡ 13,95 79,45 6,60 

ʐʝʚʯʝʥʢʦʚʩʢʠʡ 51,97 32,15 15,88 

ʛ.ʍʘʨʴʢʦʚ 7,51 84,29 8,20 

ɺʩʝʛʦ 32,12 52,03 15,84 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣ.2 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ ʦʢʘʟʳʚʘʝʪ ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘ-

ʥʠʝ (52,03%) (ʨʠʩ.2). 

 
ʈʠʩ.2 ɺʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʣʠʷʥʠʷ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (L1), ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (L2) ʠ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ (L3) ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʘʡʦʥʳ 

ʦʙʣʘʩʪʠ ʩ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʝʥʠʝ ʧʦʢʘ-

ʟʘʪʝʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘ-

ʥʠʷ (SIRW), ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ 

ʦʙʦʙʱʝʥʥʦʛʦ ʠʥʜʝʢʩʘ ʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦ-

ʩʪʠ (ɯr) ʠ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ (L2) ʧʦ ʬʦʨʤʫʣʝ:  

100

2L
I r

SIRW ³= ,  (5) 

ʛʜʝ 

SIRW - ʧʦʢʘʟʘʪʝʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥ-

ʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ; 
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ɯr - ʦʙʦʙʱʝʥʥʳʡ ʠʥʜʝʢʩ ʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝ-

ʚʘʝʤʦʩʪʠ ʚ r-ʦʤ ʨʘʡʦʥʝ; 

Lr2 - ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʨʝʢʨʝʘʮʠʦʥʥʦʤ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʠ ʚ r-ʦʤ ʨʘʡʦʥʝ. 

ʆʙʦʙʱʝʥʥʳʡ ʠʥʜʝʢʩ ʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘ-

ʝʤʦʩʪʠ ʚ r-ʦʤ ʨʘʡʦʥʝ (ɯr) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ 

ʠʥʜʝʢʩʦʚ ʦʩʪʨʦʡ ʢʠʰʝʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (I1), 

ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ (I2), ʜʠʟʝʥʪʝʨʠʝʡ (I3), ʚʠʨʫʩʥʳʤ ʛʝ-

ʧʘʪʠʪʦʤ (I4) ʠ ʣʝʧʪʦʩʧʠʨʦʟʦʤ (I5). ʀʥʜʝʢʩ ʟʘʙʦʣʝʚʘ-

ʝʤʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʟʘʙʦʣʝʚʰʠʭ ʣʶ-

ʜʝʡ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝ-

ʩʪʚʫ ʥʘʩʝʣʝʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ. 

ɼʣʷ ʦʮʝʥʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʧʨʠʯʠʥʦʡ ʢʦʪʦ-

ʨʦʡ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, 

ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʩʪʨʳʤʠ ʢʠʰʝʯ-

ʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ, ʜʠʟʝʥʪʝ-

ʨʠʝʡ ʠ ʚʠʨʫʩʥʳʤ ʛʝʧʘʪʠʪʦʤ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ 

ʨʘʡʦʥʘʤ ʦʙʣʘʩʪʠ.  

ɺ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʘ ʦʩʪʨʘʷ ʢʠʰʝʯʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ (49%) ʠ ʟʘʙʦ-

ʣʝʚʘʝʤʦʩʪʴ ʥʘ ʚʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ (19%). ʅʝʟʥʘʯʠ-

ʪʝʣʴʥʘʷ ʯʘʩʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʦʙʲ-

ʷʩʥʷʝʪʩʷ ʪʨʫʜʥʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ ʵʪʦʡ ʙʦʣʝʟʥʠ. 

ʇʦ ʤʝʪʦʜʠʢʝ, ʢʦʪʦʨʘʷ ʧʨʠʚʝʜʝʥʘ ʚʳʰʝ, ʜʣʷ 

ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʩʯʠʪʘʥʳ 

ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦ-

ʧʦʣʴʟʦʚʘʥʠʷ (ʪʘʙʣ.3).  

ʊʘʙʣʠʮʘ 3 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʡʦʥʦʚ ʆʙʦʙʱʝʥʥʳʡ ʠʥʜʝʢʩ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ Ir 

ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʣʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

L2 

ʇʦʢʘʟʘʪʝʣʴ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥ-

ʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘ-

ʥʠʷ SIRW 

ɹʘʣʘʢʣʝʡʩʢʠʡ 0,0010 29,28 0,00029 

ɹʘʨʚʝʥʢʦʚʩʢʠʡ 0,0008 25,02 0,00019 

ɹʣʠʟʥʶʢʦʚʩʢʠʡ 0,0008 36,12 0,00028 

ɹʦʛʦʜʫʭʦʚʩʢʠʡ 0,0009 66,90 0,00062 

ɹʦʨʦʚʩʢʦʡ 0,0013 20,47 0,00026 

ɺʘʣʢʦʚʩʢʠʡ 0,0009 57,05 0,00054 

ɺʝʣʠʢʦʙʫʨʣʫʢʩʢʠʡ 0,0008 4,59 0,00004 

ɺʦʣʯʘʥʩʢʠʡ 0,0006 17,27 0,00010 

ɼʚʫʨʝʯʘʥʩʢʠʡ 0,0009 52,05 0,00046 

ɼʝʨʛʘʯʝʚʩʢʠʡ 0,0006 29,41 0,00018 

ɿʘʯʝʧʠʣʦʚʩʢʠʡ 0,0008 18,39 0,00014 

ɿʤʠʝʚʩʢʦʡ 0,0007 42,17 0,00029 

ɿʦʣʦʯʝʚʩʢʠʡ 0,0007 18,35 0,00013 

ʀʟʶʤʩʢʠʡ 0,0025 44,70 0,00114 

ʂʝʛʠʯʝʚʩʢʠʡ 0,0006 7,33 0,00004 

ʂʦʣʦʤʘʢʩʢʠʡ 0,0002 1,42 0,00000 

ʂʨʘʩʥʦʛʨʘʜʩʢʠʡ 0,0007 8,15 0,00005 

ʂʨʘʩʥʦʢʫʪʩʢʠʡ 0,0007 84,29 0,00061 

ʂʫʧʷʥʩʢʠʡ 0,0026 35,96 0,00093 

ʃʦʟʦʚʩʢʦʡ 0,0018 29,37 0,00054 

ʅʦʚʦʚʦʜʦʣʘʞʩʢʠʡ 0,0010 1,35 0,00001 

ʇʝʨʚʦʤʘʡʩʢʠʡ 0,0016 4,60 0,00007 

ʇʝʯʝʥʝʞʩʢʠʡ 0,0006 63,80 0,00036 

ʉʘʭʥʦʚʱʠʥʩʢʠʡ 0,0008 1,03 0,00001 

ʍʘʨʴʢʦʚʩʢʠʡ 0,0006 55,29 0,00033 

ʏʫʛʫʝʚʩʢʠʡ 0,0018 56,13 0,00103 

ʐʝʚʯʝʥʢʦʚʩʢʠʡ 0,0011 70,36 0,00077 

ʛ.ʍʘʨʴʢʦʚ 0,0008 65,43 0,00049 

ʍʘʨʴʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 0,0008 33,80 0,00026 

ʈʘʥʞʠʨʦʚʘʥʠʝ ʨʘʡʦʥʦʚ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦ-

ʧʦʣʴʟʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʪʝʨʨʠ-

ʪʦʨʠʠ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʫʨʠʟʤʘ. 

ɺʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʝʙʝʟʦʧʘʩʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʚ ʮʝʣʷʭ ʨʝʢʨʝʘʮʠʠ ʥʫʞʜʘʶʪʩʷ ʚʦ ʚʥʝʜ-

ʨʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: 

- ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝ-

ʩʢʠʭ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ, ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʨʠʩʢʘ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʟʘʱʠʪʳ 

ʥʘʩʝʣʝʥʠʷ ʦʪ ʚʣʠʷʥʠʷ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ;  

- ʧʦʜʛʦʪʦʚʢʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʨʦʛʥʦʟʘ 

ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʤʦʞʥʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ; 

- ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʦʪʥʝʩʝʥʳ ʢ 

4 ʠ 5 ʢʣʘʩʩʫ ʢʘʯʝʩʪʚʘ ʧʦ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʡ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʠ (ʪʘʙʣ.1) ʠ ʟʘʧʨʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʝ-

ʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʷʭ. 
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ɺʓɺʆɼʓ 
1. ʇʨʝʣʦʞʝʥ ʥʦʚʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦ-

ʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʟʜʦ-

ʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʘʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʳʝ ʨʘʡʦʥʳ ʦʙʣʘʩʪʠ ʩ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʩʘʥʠ-

ʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ. 

2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

ɹʦʛʦʜʫʭʦʚʩʢʦʤ, ɺʦʣʯʘʥʩʢʦʤ, ʀʟʶʤʩʢʦʤ, ʍʘʨʴʢʦʚ-

ʩʢʦʤ ʠ ʏʫʛʫʝʚʩʢʦʤ ʨʘʡʦʥʘʭ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʘʩʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʦ ʧʨʠʯʠʥʝ ʥʝʢʘʯʝʩʪʚʝʥ-

ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ.  

3. ʆʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ 

ʥʘʩʝʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʥʞʠʨʦʚʘʪʴ ʨʠʩʢʠ ʧʦ ʦʪʜʝʣʴ-

ʥʳʤ ʟʘʛʨʷʟʥʷʶʱʠʤ ʚʝʱʝʩʪʚʘʤ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝ-

ʥʠʷ ʧʨʠʯʠʥʳ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʜʝʥʪʠʬʠʢʘ-

ʮʠʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

4. ɼʘʥʘ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʟʜʦʨʦ-

ʚʴʶ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʘʥʞʠʨʦ-

ʚʘʥʠʝ ʚʦʜʦʪʦʢʦʚ ʧʦ ʟʥʘʯʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʧʝ-

ʨʝʯʝʥʴ ʨʝʢ, ʚ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʨʘʩʧʨʝʜʝ-

ʣʠʪʴ ʠʣʠ ʫʤʝʥʴʰʠʪʴ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʩ ʮʝ-

ʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ 

ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

5. ʎʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʢʨʝʘʮʠ-

ʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʝʨʦʷʪʥʦ-

ʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʨʠ-

ʦʨʠʪʝʪʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʬʠ-

ʥʘʥʩʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ.  
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Abstract 

In contrast to the existing method, the limit of the function at the point is determined by the concept of con-

tinuity of the function. Also, discussed in the article sets of the definitions and values of a function, consist of the 

union of sets of finite (real) numbers and infinities with those signs. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʤʝʪʦʜʘ, ʧʨʝʜʝʣ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʦʥʷʪʠʷ ʥʝ-

ʧʨʝʨʳʚʥʦʩʪʠ ʬʫʥʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʩʪʘʪʴʝ ʤʥʦʞʝʩʪʚʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʟʥʘʯʝʥʠʠ ʬʫʥʢ-

ʮʠʠ ʩʦʩʪʦʷʪ ʠʟ ʦʙʲʝʜʠʥʝʥʠʷ ʤʥʦʞʝʩʪʚ ʢʦʥʝʯʥʳʭ (ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ) ʯʠʩʝʣ ʠ ʙʝʩʢʦʥʝʯʥʦʩʪʝʡ ʩʦ ʟʥʘʢʘʤʠ.  

 

Keywords: limit of the function, continuity of the function, infinite elements, points of discontinuity of the 

function. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʜʝʣ ʬʫʥʢʮʠʠ, ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʬʫʥʢʮʠʠ, ʙʝʩʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʦʯʢʠ ʨʘʟʨʳʚʘ 

ʬʫʥʢʮʠʠ. 

 

ɺʚʝʜʝʥʠʝ 

ʉʣʦʞʠʚʰʘʷʩʷ ʩʪʨʫʢʪʫʨʘ ʦʙʫʯʝʥʠʷ ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 

ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʳ: ʧʨʝʜʝʣ Ÿ ʥʝʧʨʝʨʳʚʥʦʩʪʴ Ÿ 

ʧʨʦʠʟʚʦʜʥʘʷŸ ..., ʪ.ʝ., ʩʥʘʯʘʣʘ ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ 

ʧʨʝʜʝʣʘ ʬʫʥʢʮʠʠ, ʟʘʪʝʤ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʝʣʘ ʚʚʦʜʠʪʩʷ 

ʧʦʥʷʪʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʬʫʥʢʮʠʠ ʠ ʪ.ʜ.. ʇʨʝʜʝʣ 

ʬʫʥʢʮʠʠ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʦʙʳʯʥʦ ʥʘ ʷʟʳʢʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ɻʝʡʥʝ) ʠʣʠ ʥʘ ʷʟʳʢʝ e d-  

(ʂʦʰʠ). ʅʦ, ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ, ʝʩʣʠ ʚʳʰʝʥʘʟʚʘʥʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ ʧʝʨʝʩʪʨʦʠʪʴ ʚ ʚʠʜʝ: 

ʥʝʧʨʝʨʳʚʥʦʩʪʴ Ÿ ʧʨʝʜʝʣ Ÿ ʠ ʪ.ʜ., ʪʦ ʤʦʞʥʦ ʙʳʣʦ 

ʙ  r ʧʦʣʫʯʠʪʴ ʨʷʜ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ: 

ʫʯʘʱʝʤʫʩʷ ʣʝʛʯʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʧʦʥʷʪʠʝ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʬʫʥʢʮʠʠ ʧʦ ʝʝ ʥʘʛʣʷʜʥʦʤʫ 

ʠʟʦʙʨʘʞʝʥʠʶ, ʯʝʤ ʘʙʩʪʨʘʢʪʥʦʝ ʜʣʷ ʥʝʛʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʝʣʘ ʬʫʥʢʮʠʠ; ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʬʫʥʢʮʠʠ ʥʝʪʨʫʜʥʦ ʧʝʨʝʡʪʠ ʢ 

ʧʦʥʷʪʠʶ ʧʨʝʜʝʣʘ ʬʫʥʢʮʠʠ ʠ ʩʤʳʩʣ ʧʨʝʜʝʣʘ 

ʬʫʥʢʮʠʠ ʩʪʘʥʝʪ ʙʦʣʝʝ ʷʩʥʳʤ; ʵʪʦʪ ʤʝʪʦʜ ʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʥʳʡ ʧʦ ʚʨʝʤʝʥʠ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʡ 

ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʘ ʬʫʥʢʮʠʠ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ, ʤʳ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʚʛʣʫʙʴ ʚ ʪʝʦʨʠʶ 

ʧʨʝʜʝʣʦʚ, ʢʦʨʦʪʢʦ ʦʛʨʘʥʠʯʠʤʩʷ ʜʝʤʦʥʩʪʨʘʮʠʝʡ 

ʚʳʰʝʥʘʟʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʘ 

ʬʫʥʢʮʠʠ.  

 

 

2. ʆʙʦʟʥʘʯʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ  

ʊʝʨʤʠʥ çʪʦʯʢʘè ʦʟʥʘʯʘʝʪ ʣʠʙʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ 

ʯʠʩʣʦ0,x
 
ʣʠʙʦ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ,  .-¤ +¤

 
ʄʥʦʞʝʩʪʚʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʟʥʘʯʝʥʠʠ ʬʫʥʢʮʠʠ 

ʩʦʩʪʦʷʪ ʠʟ ʦʙʲʝʜʠʥʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʢʦʥʝʯʥʳʭ 

(ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ) ʯʠʩʝʣ ʠ ʙʝʩʢʦʥʝʯʥʦʩʪʝʡ ʩʦ 

ʟʥʘʢʘʤʠ:{ } { } { }R : R .x x= Í Ç -¤ Ç +¤ 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʬʫʥʢʮʠʠ

 

( )
2

1
,    ,  1,

1

( )   + ,          1,

  0,             .            

x x
x

f x x

x

ë
<+¤ ¸î

-î
î
= ¤ =ì
î =+¤
î
îí

ʤʥʦʞʝʩʪʚʦ 

ʦʧʨʝʜʝʣʝʥʠʷ - ʨʘʩʰʠʨʝʥʥʳʡ ʦʪʨʝʟʦʢ [ ]; ,-¤ +¤ ʘ 

ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʠ - [ ]0; ;+¤  ʉʤ. ʥʘʧʨ.  

[1] - [2 ʩ.15]. 

ʄʳ ʙʫʜʝʤ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʞʝ ʩʣʝʜʫʶʱʠʤʠ 

ʦʙʦʟʥʘʯʝʥʠʷʤʠ ( 0e>):  

e-ʦʢʨʝʩʪʥʦʩʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʘ:
  

( ){ }( ) , : ;O a   a  a x R  a x  a  e = -e +e = Í -e< < +e

 



Norwegian Journal of development of the International Science No 11/  2017 27 

e-ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʝʢ
 

,  ,  -¤ +¤ ¤ 

ʦʙʦʟʥʘʯʠʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʝʨʝʟ  

{ } { }( ) [ , ) : ,O  = x R xe-¤ -¤ -e = Í <-e Ç -¤
 

{ } { }( ) ( , ] : ,O x R xe+¤ = e +¤ = Í >e Ç +¤
 

[ ) ( ]{ } { } { }( ) ; ; :O x R xe¤ = -¤ -e Ç e +¤ = Í >e Ç -¤ Ç +¤
 
(ʩʤ. [3]). 

 

ʅʘʟʦʚʝʤ ʬʫʥʢʮʠʶ f  ʧʦʯʪʠ ʥʝʧʨʝʨʳʚʥʦʡ ʚ 

ʪʦʯʢʝ 0,x ʝʩʣʠ0x  ʷʚʣʷʝʪʩʷ ʜʣʷ ʥʝʝ ʪʦʯʢʦʡ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʠʣʠ ʪʦʯʢʦʡ ʫʩʪʨʘʥʠʤʦʛʦ ʨʘʟʨʳʚʘ.  

ʅʘʧʨʠʤʝʨ, ʬʫʥʢʮʠʠ 
sinx

x
 ʠ 

1
1

x

x

å õ
+æ ö
ç ÷

 ʧʦʯʪʠ 

ʥʝʧʨʝʨʳʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʪʦʯʢʘʭ 0 0x =  ʠ 

0x =+¤ (ʟʜʝʩʴ 0x =+¤ ʨʘʚʥʦʩʠʣʴʥʦ 0 ,x =¤ 

ʛʜʝ { };  ¤= -¤ +¤). 

3. ʇʨʝʜʝʣ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʬʫʥʢʮʠʠ 

ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʧʨʝʜʝʣʘ ʬʫʥʢʮʠʠ f
 
ʚ 

ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ 0x  (ʝʩʣʠ ʝʩʪʴ ʝʝ ʧʨʝʜʝʣ ʚ ʵʪʦʡ 

ʪʦʯʢʝ) ʤʳ, ʥʝʠʟʙʝʞʥʦ ʚʩʪʨʝʪʠʤʩʷ ʩ ʧʦʥʷʪʠʝʤ ʧʦʯʪʠ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʬʫʥʢʮʠʠ ʚ ʵʪʦʡ ʪʦʯʢʝ. ʇʦʪʦʤʫ ʯʪʦ, 

ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʧʨʝʜʝʣ ʬʫʥʢʮʠʠ f
 
ʚ ʥʝʢʦʪʦʨʦʡ 

ʪʦʯʢʝ 0,x  ʪʦ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʪʦʯʢʦʡ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʠʣʠ ʪʦʯʢʦʡ ʫʩʪʨʘʥʠʤʦʛʦ ʨʘʟʨʳʚʘ 

ʬʫʥʢʮʠʠ (ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʬʫʥʢʮʠʷ ʥʝ ʠʤʝʝʪ 

ʧʨʝʜʝʣʘ ʚ ʪʦʯʢʝ 0x ). ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʝʣʘ 

ʬʫʥʢʮʠʠ, ʢʦʪʦʨʦʛʦ ʤʳ ʧʨʠʚʦʜʠʤ ʟʜʝʩʴ, ʦʩʥʦʚʘʥʦ 

ʠʤʝʥʥʦ ʥʘ ʵʪʦʤ ʫʪʚʝʨʞʜʝʥʠʠ. ʀʟʚʝʩʪʥʦ ʯʪʦ, ʝʩʣʠ 

0x - ʪʦʯʢʘ ʫʩʪʨʘʥʠʤʦʛʦ ʨʘʟʨʳʚʘ ʬʫʥʢʮʠʠ ,f ʪʦ 

ʜʦʦʧʨʝʜʝʣʠʚ ʝʝ ʚ ʵʪʦʡ ʪʦʯʢʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʥʝʧʨʝʨʳʚʥʫʶ ʬʫʥʢʮʠʶ,  

ʥʘʧʨʠʤʝʨ, ()
sin

,   0,

1,          0,

x
x

f x x

x

ë
¸î

=ì
î =í

 

()
1

1 ,   ,

,              .

x

x
f x x

e x

ëå õ
+ ¸+¤îæ ö

=ç ÷ì
î ¸+¤í

 

ʇʦʵʪʦʤʫ, ʩʭʝʤʫ ʥʘʭʦʞʜʝʥʠʷ ʧʨʝʜʝʣʘ ʬʫʥʢʮʠʠ 

ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 1) ʝʩʣʠ 

ʬʫʥʢʮʠʷ f
 
ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʚ ʪʦʯʢʝ 0,x

 
ʪʦ ʧʨʠʤʝʥʷʷ 

ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ, ʟʘʤʝʥʷʶʪ ʠʩʭʦʜʥʫʶ ʬʫʥʢʮʠʶ 

ʥʘ ʧʦʯʪʠ ʥʝʧʨʝʨʳʚʥʫʶ ʚ ʪʦʯʢʝ 0x  ʬʫʥʢʮʠʠ ,j ʜʣʷ 

ʢʦʪʦʨʦʡ ʧʨʝʜʝʣ ʨʘʚʝʥ()
0

lim ;
x x

f x


 2) ʧʨʠ 

ʥʘʜʦʙʥʦʩʪʠ ʜʦʦʧʨʝʜʝʣʠʚ ʝʝ ʚ ʪʦʯʢʝ 0x ʤʦʞʥʦ 

ʧʝʨʝʡʪʠ ʢ ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʠ ;j 3) ʧʦʣʴʟʫʷʩʴ 

ʥʝʧʨʝʨʳʚʥʦʩʪʴʶ ʧʦʣʫʯʝʥʥʦʡ ʬʫʥʢʮʠʠ ,j
 
ʥʘʭʦʜʷʪ 

ʧʨʝʜʝʣ:  

 

() () () ( )0
0 0 0

lim lim lim .
x x x x x x

f x x x x
  

= j = j =j =a    (1) 

 

ʆʪʤʝʪʠʤ, ʯʪʦ, ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʤʝʪʦʜʝ 

ʥʘʭʦʞʜʝʥʠʷ ʧʨʝʜʝʣʘ ʬʫʥʢʮʠʠ ʯʘʩʪʦ 2) ʠ 3) ʵʪʘʧʳ 

ʫʢʘʟʘʥʥʦʡ ʩʭʝʤʳ ʧʨʦʧʫʩʢʘʶʪ, ʥʘʧʨʠʤʝʨ, 

 

2

0 0 0 0

sin sin sin
lim limsin limsin lim 0 1 0.
x x x x

x x x
x x

x x x   
= Ö = Ö = Ö =

 
 

ɼʘʣʝʝ, ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʥʘʤʠ 

ʟʜʝʩʴ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ, ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʝʛʦ ʥʘ 

ʦʜʥʦʤ ʧʨʠʤʝʨʝ.  

ʅʘʧʨʠʤʝʨ, ʬʫʥʢʮʠʷ ()
3 2

2

2

1

x x x
f x

x

- +
=

-  
ʥʝ 

ʦʧʨʝʜʝʣʝʥʘ ʚ ʪʦʯʢʝ0 1x =, ʥʦ ʦʥʘ ʠʤʝʝʪ ʚ ʥʝʡ 

ʧʨʝʜʝʣ, ʨʘʚʥʳʡ 0 (ʩʤ. ʨʠʩ.1). ʇʦʵʪʦʤʫ, ʝʩʣʠ 

ʜʦʦʧʨʝʜʝʣʠʪʴ ʵʪʫ ʬʫʥʢʮʠʶ ʚ ʪʦʯʢʝ 0 1x =ʧʦʣʦʞʠʚ 

ʨʘʚʥʦʡ 0, ʪʦ ʧʦʣʫʯʠʤ ʥʝʧʨʝʨʳʚʥʫʶ ʚ ʪʦʯʢʝ0 1x =
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ʧʦʣʫʯʝʥʥʘʷ ʬʫʥʢʮʠʷ ʨʘʚʥʘ ()
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x x
f x

x

-
=
+

 ʠ 

ʥʝʧʨʝʨʳʚʥʘ ʚ ʪʦʯʢʝ 0 1,x =
 
(ʩʤ.ʨʠʩ.2), ʪʦ 

ʧʦʣʴʟʫʷʩʴ ʝʝ  

ʥʝʧʨʝʨʳʚʥʦʩʪʴʶ, ʧʦʣʫʯʘʝʤ 
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2 0
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x x x x x

x x 

- + -
= = =

- +  
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ʈʠʩ. 1 

 

ʂʦʥʝʯʥʦ, ʦʧʠʩʘʥʥʳʡ ʤʝʪʦʜ ʜʝʡʩʪʚʫʝʪ ʥʝ ʚʦ 

ʚʩʝʭ ʩʣʫʯʘʷʭ. ʅʘʧʨʠʤʝʨ, ʠʩʭʦʜʥʘʷ ʬʫʥʢʮʠʷ ʥʝ 

ʦʧʨʝʜʝʣʝʥʘ ʪʘʢʞʝ ʠ ʚ ʪʦʯʢʝ 1 1.x =-
 
ʅʦ ʥʠʢʘʢʦʝ 

ʜʦʦʧʨʝʜʝʣʝʥʠʝ ʵʪʦʡ ʬʫʥʢʮʠʠ ʚ ʵʪʦʡ ʪʦʯʢʝ ʥʝ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʨʝʨʳʚʥʦʡ ʚ ʥʝʡ ʬʫʥʢʮʠʠ. ʕʪʦ ʪʦʪ 

ʩʣʫʯʘʡ, ʚ ʢʦʪʦʨʦʤ ʫ ʬʫʥʢʮʠʠ ʥʝʪ ʧʨʝʜʝʣʘ ʚ ʪʦʯʢʝ,
 

ʪ.ʝ. ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʠʢʘʢʦʛʦ ʯʠʩʣʘ ʠʣʠ ʵʣʝʤʝʥʪʦʚ, ʢ 

ʢʦʪʦʨʦʤʫ ʩʪʨʝʤʠʣʘʩʴ ʙʳ ʬʫʥʢʮʠʷ. 

 
 ʈʠʩ. 2 

 

ʇʝʨʝʡʜʝʤ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʥʷʪʠʷ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʬʫʥʢʮʠʠ. ʀʟʚʝʩʪʥʳ ʨʘʟʣʠʯʥʳʝ 

ʬʦʨʤʫʣʠʨʦʚʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʩʪʠ 

ʬʫʥʢʮʠʠ. ʄʳ ʧʨʠʚʝʜʝʤ, ʥʘʧʨʠʤʝʨ, ʩʣʝʜʫʶʱʫʶ ʝʛʦ 

ʬʦʨʤʫʣʠʨʦʚʢʫ. 

 ʇʫʩʪʴ ʬʫʥʢʮʠʷ f  ʦʧʨʝʜʝʣʝʥʘ ʚ ʥʝʢʦʪʦʨʦʡ 

ʦʢʨʝʩʪʥʦʩʪʠ ( )0U x ʪʦʯʢʠ 0.  x  

 ʆʧʨʝʜʝʣʝʥʠʝ. ɽʩʣʠ ʜʣʷ ʣʶʙʦʡ ʦʢʨʝʩʪʥʦʩʪʠ 

( )0U ye ʪʦʯʢʠ ( )0 0y f x=  ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʘʷ 

ʦʢʨʝʩʪʥʦʩʪʴ ( ) ( )0 0U x U xd Ë ʪʦʯʢʠ 0,x
 
ʯʪʦ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ 

( )( ) ( )0 0  ,f U x U yd eË  ʪʦ ʬʫʥʢʮʠʷ f
 

ʥʘʟʳʚʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʡ ʚ ʪʦʯʢʝ 0.  x  

ʅʘʧʨʠʤʝʨ, ʬʫʥʢʮʠʷ () 2

1
,     0,

,   0,

x
f x x

x

ë
¸î

=ì
î+¤ =í

 

ʥʝʧʨʝʨʳʚʥʘ (ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ, (ʩʤ. [1])) ʚ ʪʦʯʢʝ 

0 0.x =  ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʫʩʪʴ ʟʘʜʘʥʘ ʦʢʨʝʩʪʥʦʩʪʴ 

( ) () 2

1
:  U f x

x
e e

ë û
+¤ = < ¢+¤ì ü

í ý 
ʪʦʯʢʠ 

0 .y =+¤ ʊʦʛʜʘ ʜʣʷ ʣʶʙʦʡ ʪʦʯʢʠ ʦʢʨʝʩʪʥʦʩʪʠ 

(){ }0 :0 ,U x xd d= < <
 
ʛʜʝ 

1
,d
e

=  ʠʤʝʝʤ: 

()2

1 1
0    0<  ,x f x

x
d e

e
< < = Ú < = <+¤

 ʘ ʜʣʷ ʪʦʯʢʠ 0,x=  ʧʦ ʫʩʣʦʚʠʶ ʟʘʜʘʥʠʷ ʬʫʥʢʮʠʠ, 

()0 .f =+¤
 

ʆʪʢʫʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

()( ) ( )0   .f U Ud eË +¤
 

ʊʝʧʝʨʴ ʧʝʨʝʡʜʝʤ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʝʜʝʣʘ 

ʬʫʥʢʮʠʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ. ɽʩʣʠ ʬʫʥʢʮʠʷ f  ʥʝʧʨʝʨʳʚʥʘ ʚ 

ʪʦʯʢʝ 0,x ʪʦ ʯʠʩʣʦ (ʠʣʠ ʵʣʝʤʝʥʪ) 

[ ]0( ),  ; ,f xa a= Í -¤ +¤ ʥʘʟʳʚʘʝʪʩʷ ʝʝ 

ʧʨʝʜʝʣʦʤ ʚ ʵʪʦʡ ʪʦʯʢʝ; ʘ ʝʩʣʠ ʞʝ ʬʫʥʢʮʠʷ f  

ʷʚʣʷʝʪʩʷ ʨʘʟʨʳʚʥʦʡ ʚ ʪʦʯʢʝ 0,x  ʥʦ ʝʝ ʤʦʞʥʦ 

ʜʦʦʧʨʝʜʝʣʠʪʴ ʪʘʢ, ʯʪʦ ʬʫʥʢʮʠʷ 

()
[ ]0

0

,   
( )     ; ,

,         ,

f x x x
f x

x x
b

b

¸ëî
= Í -¤ +¤ì

=îí
 

ʩʪʘʥʝʪ ʥʝʧʨʝʨʳʚʥʦʡ ʚ ʪʦʯʢʝ 0,x ʪʦ ʯʠʩʣʦ (ʠʣʠ 

ʵʣʝʤʝʥʪ) b ʥʘʟʳʚʘʝʪʩʷ ʧʨʝʜʝʣʦʤ ʬʫʥʢʮʠʠ f ʚ 

ʵʪʦʡ ʪʦʯʢʝ.  
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ʆʪʤʝʪʠʤ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʩʪʦʨʦʥʥʠʭ 

ʧʨʝʜʝʣʦʚ ʬʫʥʢʮʠʠ ʪʘʢʞʝ ʤʦʞʥʦ, ʘʥʘʣʦʛʠʯʥʦ 

ʫʢʘʟʘʥʥʦʤʫ ʟʜʝʩʴ ʤʝʪʦʜʫ, ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʥʷʪʠʷ 

ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʥʝʧʨʝʨʳʚʥʦʩʪʝʡ (ʥʝʧʨʝʨʳʚʥʦʩʪʴ 

ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʦʡ ʪʦʯʢʠ) 

ʬʫʥʢʮʠʠ.  
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Abstract 

This paper considers the generation of pairs of primes where one Prime produces another Prime. The calcu-

lations made for large primes and proved an infinite number of such families. 

 

Keywords: Prime, generalized Euler function. 

 

In the recently (2015) released textbook on the 

theory of numbers [1] published a list of outstanding 

tasks about 250 years ago. Under number 4 on page 367 

it says: do not prove the existence of infinitely many 

"family" of pairs (FP) odd primes numbers (PN) ὴand 

ὴ. The first PN generates the second PN according to 

the formula ὴ ςὴ ρ. These FP will denote by 

ὴȠὴ . In addition not revealed the algorithm of the 

birth of FP. In this article, we discuss the solution of 

this problem.  

Note that in the beginning of the table of PN FP 

are very often, and come families consist not only of 

two but of three {41; 83; 167}, the four {509; 1019; 

2039; 4079}, five {2; 5; 11; 23; 47} and even six {89; 

179; 359; 719; 1439; 2879} PN. We propose a genera-

tion algorithm of FP, based on the modification of the 

sieve of Eratosthenes. Let us take an arbitrary odd num-

ber ὔ ςὲ ρ and we form the matrix Ὀὔ  of three 

rows and ὲ columns. In the top row are odd numbers 

ὥ ςὯ ρȟρ Ὧ ὲ. In the second row are the 

numbers ὃ τὯ σ ςςὥ ρ. The third bot-

tom line is the test strip (TS) from natural numbers k, 

which are numbered columns, and allocate FP. Remove 

from the top line of all composite numbers along with 

their columns. Then from the second line will also re-

move all composite numbers along with their columns. 

The remaining columns give FP. For example, if ὔ
ςυȟὲ ρς, the matrix Ὀςυ has the form 

Ὀςυ
σ υ χ
χ ρρρυ
ρ ς σ

 
ω ρρρσ
ρωςσςχ
τ υ φ

 
ρυρχρω
σρσυσω
χ ψ ω

 
ςρςσ
τστχ
ρπ ρρ

 
ςυ
τω
ρς
 Ȣ                     ρ 

After the first operation Ὀςυ go into the matrix 

Ὀςυ
σ υ χ
χ ρρρυ
ρ ς σ

 
ρρ
 ςσ 
υ
 
ρσ
ςχ
φ
 
ρχ
συ
ψ
 
ρω
σω
ω
 
ςσ
 τχ 
ρρ

 Ȣ                                    ς 

After the second operation Ὀςυ go into the matrix  

Ὀςυ
σ
χ
ρ
 
υ
ρρ
ς
 
ρρ
ςσ
υ
 
ςσ
τχ
ρρ
 ȟ                                                                  σ 

which gives four FP: 

σȠχȟυȠρρȟρρȠ ςσȟςσȠτχ. The same result can 

be obtained by crossing out from the TS a bad num-

ber Ὧ, which gives the column number with a compo-

site number. These Ὧ numbers form an arithmetic pro-

gression (AP). The first AP associated with the top row, 

removes the bad numbers Ὧ ὼὸ  

σὴ ρ ςϳ   ὴὸ. Here and further ὸ πȠρȠςȠσȠ..., 
and ὴ are PN in ascending order: ὴ σȠ ὴ
υȠ ὴ χȠ;... . This AP removes columns from the up-

per part. We use all ὴ Ѝὔ. The second AP associ-

ated with the second line, remove the number Ὧ  

ώὸ = υὴ σ τϳ   ὴ ὸ. This AP form if PN is 

 ὴ τὲ σ, i.e. ὴ χȠ ὴ ρρȠ ὴ ρωȠé Such 

PN is taken from the second row of the matrix and ὴ 

Ѝςὔ ρ. In the second line also there are composite 

numbers ί τὰ σȢ If ñsò is divided into  ὴ̒ , there is 

a third AP Ὧ  ᾀὸ = ί σ τϳ   ὴ ὸ. Then take 

into account all  ὴ̒  arising in the decomposition of ͼίͼȢ 
In the above example ὼ ὸ  τ σὸȠ ὼ ὸ  χ υὸ; 
ώ ὸ = ψ χὸ; ᾀ ὸ = σ σὸ; ᾀ ὸ = σ υὸ. Re-

move these numbers from the TS. Remain good Ὧ
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ρȠςȠυȠρρ, who constitute the third line Ὀςυ. Good 

indices Ὧ provide that FP ςὯ ρȠ τὯ σ Ȣ 
Here is an example of a set of three AP when ὔ

ςπρȟὲ ρππ: ὼ ὸ  τ σὸȠ ὼ ὸ  χ
υὸȠ ὼ ὸ ρπ χὸȠ ὼ ὸ ρφ ρρὸȠ ὼ ὸ
ρω ρσὸ; ώ ὸ ψ χὸȠ ώ ὸ ρσ
ρρὸȠ ώ ὸ ςσ ρωὸȠ ᾀ ὸ σ σὸȠ ᾀ ὸ σ
υὸȠ ᾀ ὸ φ ρσὸȠ ᾀ ὸ ρσ ρχὸȢ Of 100 natu-

ral numbers TS are not deleted indices 14 FP  

Ὧ
ρȠςȠυȠρρȠρτȠςπȠςφȠτρȠττȠυφȠφυȠψφȠψωȠωυ  

The last FP there is {191; 383}. 

This approach allows significantly faster finding 

FP compared to a direct calculation of PN. We checked 

this when searching for FP for the first 100000 Prime 

numbers. Give a few values of FP these calculations: 

{2129; 4259},{4409; 8819},{8951; 17903}, {19373; 

38747},{39089; 78179}. Two of the greatest FP of the 

first 100000 PN are {1299299; 2598599} and 

{1299449; 2598899}. The set of the first 321 PN re-

ceived 63 FP, i.e. we have one FP for every a 5.1 PN. 

On the set first 778 PN received 130 FP, i.e. we have 

one FP for every 6 PN. At the end of the calculation 

tables we have one FP on the 11 PN. Thus, the proba-

bility of occurrence of FP with increasing PN decreases 

slowly. 

Discuss the question about the total number of FP 

on the number line. When we fix a matrix Ὀὔ , which 

can be of any length ὲ, then we find a basis set of AP, 

creating up for bad numbers Ὧ in KP. Part of this PN, 

let us denote them as ὴ , gives two different AP, and let 

the number of such PN is ὓ. Second part of PN, ὴ , 
gives only one AP and the number of such PN is ὑ. In 

the example with ὔ ςπρ ὴ σȠυȠχȠρρȠρσȟὓ
υ , ὴ = ρχȟρωȟὑ ς. Set up at the generalized Euler 

function [2] 

Ὕ Б ὴ ς Б  ὴ ρ ȟ        (4) 

where Ὕ Б ὴ Б  ὴ  is the product of 

all the PN up, allows you to find the probability of not 

removed number from the segment ρȠὝ 

 Б ρ Б ρ Ȣ     (5) 

Ὕ gives the exact number of not removed num-

bers in the interval ρȠὝ using AP  ὴὸ, if 

ρ  ὴ. As TS is the interval ρȠὲ, so the average 

number of remaining indices k in TS, i.e. the average 

amount of FP, there are 

ά ὲϽ  Б ρ Б ρ Ȣ (7) 

Calculate ά for an example with ὔ ςπρȟὲ
ρππ: Ὕ σϽυϽχϽρρϽρσϽρχϽρω τψτωψτυ; 

Ὕ ρϽσϽυϽωϽρρϽρφϽρψ
τςχφψπȠ  0.088; ά ψȢψ. . The exact calculation 

gives ά  14 FP. As our AP have  ὴ in the first 

AP, you need to add a few numbers to 8.8 This number 

is four. As a result we have ά ρςȢψ ρτ. If we in-

crease ὔ then the first factor in (7) tends to infinity, and 

the second multiplier (brace), although decreases, but 

the number is limited.  

Prove it. ὒὩὸ ὓ ὑ ὒ. We introduce  , 

where  Б ρ }. There ὴ are all PN in-

volved in the creation of the AP. Find the logarithm ot 

 

ὰὲ В  ὰὲρ .       (8) 

Divide the logarithm in the Maclaurin series and 

use a system of equalities and inequalities 

ὰὲρ В В

.                         (9) 

Substitute the last value of (9) in ( 8) and obtain 

the inequality 

ὰὲ χВ  Ȣ                  (10) 

It is known that an infinite sum of numbers of the 

form ρὴϳ  converges to the number of Ὁ. So 

  ὩὼὴχὉ . 

Therefore, according to probability theory ά tends 

to infinity and the number of FP ὴ ςὴ ρ on the 

number line is infinite. 

The proposed method allows to calculate the FP of 

other types, for example, ὴ ςὴ ρ or ὴ τὴ
ρ. Matrix with ὔ ςχ gives in the first case three FP 

{3; 5}, {7; 13}, {19; 37}. In the second case have also 

three FP {3;13}, {7;29}, {13;53}. This approach can 

also be used to generate a PN. 
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Fibonacci numbers (FN) Ὂ Ὂ Ὂ  

ρȠρȠςȠσȠυȠψȠρσȠςρȠστȠ play an important role in 

mathematics, physics, nature (the breeding of animals, 

the arrangement of the leaves on the branches and seeds 

of a sunflower, the structure of the shells) and even in 

art (the Golden ratio). There is a huge mathematical lit-

erature on the properties and applications of the FN, but 

there are some unsolved problems in this field ρȟς. 

One of them is what FN primes (PN) and finite or infi-

nite number of them? In the literature proved theorem 

I : if the FN is a PN, i.e. Ὂᶰᴖ, then the number of FN 

ὲ also PN, except for ὲ τ. In the symbolism of this 

theorem is written as Ὂᶰᴖ ὲᶰᴖ, i.e. it has the 

necessary character. Our first task is to make this theo-

rem a necessary and sufficient, i.e. to write it in the 

form Ὂᶰᴖᵾ ὴɴ ᴖ and determine the PN ὴ, which, 

as a number of the FN, give PN Ὂᶰᴖ. The second 

task is to discuss a number of prime FN.  

Us the method of mathematical induction it is 

proved a stronger theorem II , which we have not found 

in the literature. If ὴḳ ρ άέὨ υ, then Ὂḳ

ρ άέὨ υḳ ρ άέὨ ὴ. If ὴḳ ς άέὨ υ, 

then Ὂḳ ς άέὨ υḳ ρ άέὨ ὴȢ In other 

words, if the smallest modulo deduction of the first 

comparison is equal to çρè, the number çὊ ρè is 

divisible by çὴè and Ὂ ρ is divisible by ç5è. Un-

der the  means or ç+è or çè. If the smallest mod-

ulo deduction compare equal to çςè, the number 

çὊ ρè is divisible by çὴè, and Ὂ ς is divisible 

by ç5è. Examples. 1. Ὂ ρσ; χ υ ςȠρτ ςϽ
χȠρσ ς σϽυ. 2. Ὂ ψω; ρρ ςϽυ ρȠ ψω
ρ ψϽρρȠ ψω ρ ρψϽυȢ 3. Ὂ σχϽρρσ
τρψρ; ρωḳ ρ άέὨ υȠ τρψπςςπϽρω. 4. 

Ὂ ςψφυχ; ςσḳ ς άέὨ υȠ ςψφυψρςτφϽ
ςσ. A consequence of this theorem gives a sufficient 

condition for equality ὊὴǶ ὴ. Here ὴǶ stands for a 

good drive, giving the room a simple FN. 

This theorem allows to build a sequence of rooms 

FN analogue of the sieve of Eratosthenes, which will 

removed the bad numbers ὲ , giving a compound of the 

FN. The Fibonacci sieve of Eratosthenes is constructed 

as follows. Since Ὂ Ὂ ρ then begin action with 

Ὂ ς. Since ςɴ ᴖ, then ὴǶ σ is a good PN. Then we 

define an arithmetic progression (AP) ὲ σ σὸȟὸ
ρȠςȠσȠτȠȣ;... All FN with these numbers are even. As 

Ὂ σ and σɴ ᴖ, then ὲ τ as the sole exception, a 

good number of FN. Thus we set AP ὲ τ τὸ rooms 

FN is divisible by three. The following AP ὲ υ υὸ 
notes FN divided by ç5è. AP ὲ ψὸ removes FN di-

vided by ç7è. But they've removed AP ὲ τ τὸ, so 

PN ç7è may not be FN. Similarly, it not may be PN 

ç11è FN, as these rooms are removed AP ὲ ρπὸ, but 

they are already removed. This analysis shows that all 

subsequent PN up to ὴ ψσ are not included in the FN. 

We will look at a number of the FN ὲ ὴ ρρḳ
ρ άέὨ υ. Will look for the PN with the property 

ὴ ρ ὯϽρρ. Within the possible values of Ὂ , 

there are three option: ςσ ρȠφχ ρȠψω ρ. 

The first two PN disappear, as when dividing ç5è they 

give deductions ç2è and ç2è. So Ὂ ψω. Of course, 

it's easy to get the direct calculation, but we are inter-

ested in the logic of theorem II . In the case ὲ ὴ
ρσḳ ς άέὨ υ there are options PN: 103; 181; 

233. PN ç181è disappear, as the deduction module ç5è 

is equal to ç1è. Two other numbers on the deductions 

good, but here it is necessary to conduct numerical 

comparison with the possible size of the FN Ὂ .. We 

have obtained an approximate formula for the calcula-

tion of the FN  

ὰέὫὊ ὲϽπȢςπωπȢσυȢ          (1) 

 

For example Ὂ χχχψχτςπτω according to the 

formula (1) is written as a ç7780365510è with a rela-

tive error of 0.02%. This formula to select Ὂ ςσσȢ 
Here's some following primes FN: Ὂ ρυωχȠὊ
ςψφυχȠ Ὂ υρτςςωȠ Ὂ τσστωττσχȠ Ὂ
ςωχρςρυπχσȢ 

Next, let's discuss the question about the number 

of PN among the FN. It seems to us that such numbers 

an infinite number. Will make the table room of the FN. 

That is the natural numbers. Begin to remove the num-

bers, giving a compound of the FN. These are with AP 

ὸ ρ: σ σὸ ểς; τ τὸ (ểσ; υ υὸ (ểυȠ χ
χὸ ểρσȠ ρρ ρρὸ ểψωȠ ρσ ρσὸ ểςσσȠ ρχ
ρχὸ ểρυωχȠ ρωὸ (ểσχ ÁÎÄ ρρσȠ ςσ ςσὸ (ể
ςψφυχ, and so on. Known for the famous Euler func-

tion •ά  Б ὴ ρ, which gives the amount of 

not deleted numbers in the interval ρȟὝ  using AP 

{ ὥ ὴὸȟρ ὥ ὴ. In our case, it will be prime 

and composite numbers FN. There is the example. Let's 

say you have three AP: σ σὸȠ τ τὸȠ υ υὸ; Ὕ
φπȠ •σ ςϽσϽτ ςτ. The probability to detect 

not the remote number is σ •σ Ὕϳ πȢτ. 
Take the interval ρȟρχ. Its length is ὒ ρχ. In prob-

ability theory the average the number of remaining 

rooms ὔ ὒϽσ φȟψ. Really in this segment 

there are seven rooms of simple FN {3; 4; 5; 7; 11; 13; 

17}. From this example it follows that the average num-

ber of ordinary FN on an arbitrary segment (for ὒ
Ὕ ) ὔὒ ὒ•ά Ὕ ὒϳ ά . Since ά  is in-

creasing but bounded sequence number then ὔὒ is 

unlimited number of prime FN. 

For the calculation of new prime FN, you can use 

the known formulas of the FN 

Ὂ
Ѝ Ѝ

Ѝ
В ὲ ρ Ὧ

Ὧ
 , 

 

and equation (1) ὰέὫὊὴ ὴϽπȢςπω
πȢσυ. 

 

REFERENCES: 

1. Graham, Z., Knuth, D., Patashnik O. Concrete 

mathematics, Moscow, MIR, p. 322, 1998 . 

2. Vorobiev V.V. Fibonacci Numbers, Nauka, 

M., 1978. 

3. Druzhinin V. V. // NJDIS, No. 8, vol. I - p. 38-

40. 2017. 

  



32 Norwegian Journal of development of the International Science No 11/2017 

MEDICAL SCIENCES 
 

PREVALENCE AND STRUCTURE OF THYROID GLANDS PATHOLOGY, AMONG PREGNANT 
WOMEN LIVING IN THE CONDITIONS OF THE EXTREME NORTH 

 

Kravchenko E. 

Doctor of Medicine, Associate Professor 

Omsk State Medical University 

under the Ministry of Public Health of the Russian Federation, Russia 

Kovalenko M. 

Doctor Municipal Hospital in Salehard 

 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʅʆʉʊʔ ʀ ʉʊʈʋʂʊʋʈɸ ʇɸʊʆʃʆɻʀʀ ʑʀʊʆɺʀɼʅʆʁ ɾɽʃɽɿʓ, 

ʉʈɽɼʀ ɹɽʈɽʄɽʅʅʓʍ ɾɽʅʑʀʅ, ʇʈʆɾʀɺɸʖʑʀʍ ɺ ʋʉʃʆɺʀʗʍ ʂʈɸʁʅɽɻʆ ʉɽɺɽʈɸ 

 

ʂʨʘʚʯʝʥʢʦ ɽ.ʅ. 

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ ɺʆ  

çʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 

ʂʦʚʘʣʝʥʢʦ ʄ.ɸ. 

ʚʨʘʯ ʘʢʫʰʝʨ-ʛʠʥʝʢʦʣʦʛ ɻɹʋɿ ʗʅɸʆ çʉʘʣʝʭʘʨʜʩʢʘʷ ʦʢʨʫʞʥʘʷ ʙʦʣʴʥʠʮʘè 

 

Abstract 

The article presents data on the structure and prevalence of thyroid disease among pregnant women living in 

the Far North. 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʝ ʧʘʪʦʣʦʛʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʩʨʝʜʠ 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ. 

 

Keywords: the thyroid gland, pregnancy, Far North. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʱʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘ, ʙʝʨʝʤʝʥʥʦʩʪʴ, ʂʨʘʡʥʠʡ ʉʝʚʝʨ. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ 

ʨʘʩʪʝʪ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʬʠ-

ʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʚʚʠʜʫ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ ʪʠ-

ʨʝʦʠʜʥʦʡ ʧʘʪʦʣʦʛʠʠ ʤʘʪʝʨʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʣʦʜʘ ʠ 

ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ [2, 4, 8]. 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʧʘʪʦʣʦʛʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʩʨʝʜʠ ʙʝʨʝʤʝʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 2,5-16% [1]. ɻʝʩʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʩʦ-

ʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʤʧʣʝʢʩʘ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʭ ʜʣʷ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʩʫʤʤʝ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʱʠʪʦ-

ʚʠʜʥʦʡ ʞʝʣʝʟʳ ʙʝʨʝʤʝʥʥʦʡ. ɹʝʨʝʤʝʥʥʦʩʪʴ ʠ ʨʦʜʳ, 

ʫ ʞʝʥʱʠʥ ʩ ʪʠʨʝʦʠʜʥʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩʷ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʦʩʣʦʞʥʝʥʠʡ: ʨʘʥʥʠʤ ʪʦʢʩʠ-

ʢʦʟʦʤ, ʧʨʝʵʢʣʘʤʧʩʠʝʡ, ʦʪʩʣʦʡʢʦʡ ʧʣʘʮʝʥʪʳ, ʛʠʧʝʨ-

ʪʝʥʟʠʝʡ, ʚʳʟʚʘʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʴʶ, ʭʨʦʥʠʯʝʩʢʦʡ 

ʛʠʧʦʢʩʠʝʡ ʧʣʦʜʘ, ʜʠʩʢʦʦʨʜʠʥʘʮʠʝʡ ʨʦʜʦʚʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤʠ ʨʦʜʘʤʠ, ʧʦʩʣʝʨʦʜʦ-

ʚʳʤʠ ʢʨʦʚʦʪʝʯʝʥʠʷʤʠ [4, 9, 10, 11]. 

ɺ ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʘ ʚʢʣʶʯʝʥʘ 

191 ʙʝʨʝʤʝʥʥʘʷ ʞʝʥʱʠʥʘ, ʚʩʪʘʚʰʘʷ ʥʘ ʜʠʩʧʘʥʩʝʨ-

ʥʳʡ ʫʯʝʪ ʚ ʞʝʥʩʢʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ çʃʘʙʳʪ-

ʥʘʥʛʩʢʘʷ ʛʦʨʦʜʩʢʘʷ ʙʦʣʴʥʠʮʘè ʛʦʨʦʜʘ ʃʘʙʳʪʥʘʥʛʠ. 

ʂʨʠʪʝʨʠʝʤ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ: ʙʝʨʝ-

ʤʝʥʥʘʷ, ʚʩʪʘʚʰʘʷ ʥʘ ʜʠʩʧʘʥʩʝʨʥʳʡ ʫʯʝʪ, ʠʥʬʦʨʤʠ-

ʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʞʝʥʱʠʥʳ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦ-

ʩʪʠ, ʧʦʩʪʦʷʥʥʦʝ ʧʨʦʞʠʚʘʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʚ ʨʘʡʦʥʝ 

ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ. ʂʨʠʪʝʨʠʝʤ ʠʩʢʣʶʯʝʥʠʷ: ʦʪʢʘʟ ʦʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʥʘʣʠ-

ʯʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʜʦ ʙʝʨʝʤʝʥ-

ʥʦʩʪʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʳ ʞʝʥʱʠʥʳ, ʧʨʦ-

ʞʠʚʘʶʱʠʝ ʥʘ ʂʨʘʡʥʝʤ ʉʝʚʝʨʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦ-

ʨʝʥʥʳʭ ʥʘʨʦʜʥʦʩʪʝʡ (ʭʘʥʪʳ, ʤʘʥʩʠ, ʥʝʥʮʳ, 

ʢʨʘʩʥʦʩʝʣʴʢʫʧʳ), ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ, ʚʩʣʝʜʩʪʚʠʝ ʭʘ-

ʨʘʢʪʝʨʘ ʧʠʪʘʥʠʷ (ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʨʘʮʠʦʥʝ ʨʳʙʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠ ʦʣʝʥʠʥʳ), ʫ ʥʠʭ ʢʨʘʡʥʝ ʨʝʜʢʦ ʨʝʛʠ-

ʩʪʨʠʨʫʶʪʩʷ ʟʘʙʦʣʝʚʘʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʩʪʠ ʧʘʪʦʣʦʛʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, 

ʩʨʝʜʠ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʛʦʨʦʜʘ ʃʘʙʳʪʥʘʥʛʠ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʠʥ-

ʪʝʥʩʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ 

ʜʣʷ ʩʨʘʚʥʝʥʠʷ, ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʯʘʩʪʦʪʳ 

ʠʟʫʯʘʝʤʦʛʦ ʷʚʣʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʜʣʷ ʩʨʘʚʥʝ-

ʥʠʷ, ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʯʘʩʪʦʪʳ ʵʪʦʛʦ ʞʝ ʷʚʣʝʥʠʷ ʚ 

ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʥʦ ʥʘ ʨʘʟʣʠʯ-

ʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʪ.ʜ. ɼʣʷ ʨʘʩʯʝʪʘ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʡ ʱʠʪʦ-

ʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠʤʝʣʠʩʴ ʜʘʥʥʳʝ ʦʙ ʘʙʩʦʣʶʪʥʦʤ 

ʨʘʟʤʝʨʝ ʚʳʙʦʨʢʠ. ʂʦʣʠʯʝʩʪʚʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʠʨʝʦ-

ʠʜʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʨʘʟʤʝʨ ʷʚʣʝ-

ʥʠʷ, ʜʝʣʠʣʦʩʴ ʥʘ ʘʙʩʦʣʶʪʥʦʝ ʯʠʩʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʝʝ ʦʙʲʝʤ ʚʳʙʦʨʢʠ, ʠ ʫʤʥʦʞʘʣʦʩʴ ʥʘ 100.  

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʝʨʝʤʝʥʥʳʭ ʩʦʩʪʘʚʠʣ 28,22 

ʣʝʪ (Ñ5,51), ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʞʠʚʘ-

ʥʠʷ ʥʘ ʂʨʘʡʥʝʤ ʉʝʚʝʨʝ ʩʦʩʪʘʚʠʣʘ 19,3 ʣʝʪ (Ñ9,78). 
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ʋʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʞʝʥʱʠʥ ʙʳʣ ʩʣʝʜʫʶʱʠʤ: 

ʩʨʝʜʥʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʫ 57 ʧʘʮʠʝʥʪʦʢ (29,84%), 

ʩʨʝʜʥʝ - ʩʧʝʮʠʘʣʴʥʦʝ ʫ 38 (19,89%), ʚʳʩʰʝʝ ʫ 96 

(50,26%). ɿʘʧʣʘʥʠʨʦʚʘʥʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʥʘʩʪʫ-

ʧʠʣʘ ʫ 84 ʧʘʮʠʝʥʪʦʢ (52%), ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʘʷ - ʫ 

77 (48%). ʀʟ ʧʘʮʠʝʥʪʦʢ ʩ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʙʝʨʝ-

ʤʝʥʥʦʩʪʴʶ ʧʨʝʛʨʘʚʠʜʘʨʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚ ʚʠʜʝ 

ʥʘʟʥʘʯʝʥʠʷ ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ ʠ ʡʦʜʘ ʧʨʦʚʝʜʝʥʘ 

ʣʠʰʴ ʫ 13 ʧʘʮʠʝʥʪʦʢ (15,5% ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʞʝʥʱʠʥ 

ʩ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʴʶ, 8% ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʝʜʫʝʤʳʭ).  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʨʦʢʝ ʜʦ 12 ʥʝʜ. ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʫ-

ʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʛʦʨʤʦʥʦʚ ʢʨʦʚʠ: ʪʠʨʝʦ-

ʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ, ʩʚʦʙʦʜʥʦʛʦ ʪʠʨʦʢʩʠʥʘ ʠ ʘʥʪʠʪʝʣ 

ʢ ʪʠʨʝʦʠʜʧʝʨʦʢʩʠʜʘʟʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʠʨʝʦʪʨʦʧ-

ʥʦʛʦ ʛʦʨʤʦʥʘ, ʩʚʦʙʦʜʥʦʛʦ ʪʠʨʦʢʩʠʥʘ ʠ ʘʫʪʦʘʥʪʠʪʝʣ 

ʢ ʪʠʨʦʠʜʥʦʡ ʧʝʨʦʢʩʠʜʘʟʝ ʧʨʦʚʦʜʠʣʦʩʴ, ʩʦʛʣʘʩʥʦ 

ʧʨʠʢʘʟʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 18 ʥʦʷʙʨʷ 2016 ʛʦʜʘ ˉ 12848. 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

ʙʝʨʝʤʝʥʥʳʤ ʞʝʥʱʠʥʘʤ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʧʨʦʚʦ-

ʜʠʣʦʩʴ ʥʘ ʘʧʧʘʨʘʪʝ ʋɿʀ ʘʧʧʘʨʘʪ Toshiba Aplio XG, 

ʣʠʥʝʡʥʳʤ ʜʘʪʯʠʢʦʤ 7,5 ʄɻʮ. 

ʉʪʨʫʢʪʫʨʘ ʧʘʪʦʣʦʛʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʚʳ-

ʷʚʣʝʥʥʦʡ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ ʠ ʦʩʤʦʪʨʘ ʵʥʜʦ-

ʢʨʠʥʦʣʦʛʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. ʀʟ ʯʠʩʣʘ ʠʩ-

ʩʣʝʜʫʝʤʳʭ ʫ 123 ʙʝʨʝʤʝʥʥʳʭ, ʧʘʪʦʣʦʛʠʠ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʥʝ ʚʳʷʚʣʝʥʦ. ʈʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʦʩʪʴ ʡʦʜʜʝʬʠʮʠʪʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʩʪʘʚʠʣʘ 36%. 

ɺ ʩʪʨʫʢʪʫʨʝ ʧʘʪʦʣʦʛʠʠ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ - ʩʫʙʢʣʠʥʠ-

ʯʝʩʢʠʡ ʛʠʧʦʪʠʨʝʦʟ 24% (46 ʞʝʥʱʠʥ), ʥʘ ʚʪʦʨʦʤ ʤʝ-

ʩʪʝ ï ʜʠʬʬʫʟʥʳʡ ʥʝʪʦʢʩʠʯʝʩʢʠʡ ʟʦʙ 7% (14 ʞʝʥ-

ʱʠʥ), ʥʘ ʪʨʝʪʴʝʤ ï ʫʟʣʦʚʦʡ ʟʦʙ 3% (5 ʙʝʨʝʤʝʥʥʳʭ 

ʞʝʥʱʠʥ), ʥʘ ʯʝʪʚʝʨʪʦʤ - ʘʫʪʦʠʤʫʥʥʳʡ ʪʠʨʝʦʠʜʠʪ 

2% (3 ʧʘʮʠʝʥʪʢʠ).  

 
ʈʠʩʫʥʦʢ 1 - ʉʪʨʫʢʪʫʨʘ ʧʘʪʦʣʦʛʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. 

 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʝʨʝʤʝʥʥʳʭ, ʫ ʢʦʪʦʨʳʭ ʚʳʷʚ-

ʣʝʥʘ ʧʘʪʦʣʦʛʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʩʦʩʪʘʚʠʣ 28,22 

ʣʝʪ (Ñ5,51), ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʞʠʚʘ-

ʥʠʷ ʥʘ ʂʨʘʡʥʝʤ ʉʝʚʝʨʝ ʩʦʩʪʘʚʠʣʘ 19,3 ʣʝʪ (Ñ9,78). 

ʋʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʞʝʥʱʠʥ ʙʳʣ ʩʣʝʜʫʶʱʠʤ: 

ʩʨʝʜʥʝʝ ʦʙʨʘʟʦʚʘʥʠʝ - ʫ 57 ʧʘʮʠʝʥʪʦʢ (29,84%), 

ʩʨʝʜʥʝ -ʩʧʝʮʠʘʣʴʥʦʝ ʫ 38 (19,89%), ʚʳʩʰʝʝ ʫ 96 

(50,26%). ɿʘʧʣʘʥʠʨʦʚʘʥʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʥʘʩʪʫ-

ʧʠʣʘ ʫ 84 ʧʘʮʠʝʥʪʦʢ (52%), ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʘʷ - ʫ 

77 (48%). ʀʟ ʧʘʮʠʝʥʪʦʢ ʩ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʙʝʨʝ-

ʤʝʥʥʦʩʪʴʶ ʧʨʝʛʨʘʚʠʜʘʨʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚ ʚʠʜʝ 

ʥʘʟʥʘʯʝʥʠʷ ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ ʠ ʡʦʜʘ ʧʨʦʚʝʜʝʥʘ 

ʣʠʰʴ ʫ 13 ʧʘʮʠʝʥʪʦʢ (15,5% ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʞʝʥʱʠʥ 

ʩ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʴʶ, 8% ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʝʜʫʝʤʳʭ). ʀʟ ʧʘʮʠʝʥʪʦʢ, ʧʨʠʥʠʤʘ-

ʶʱʠʭ ʧʨʝʧʘʨʘʪʳ ʡʦʜʘ ʠ ʬʦʣʘʪʳ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪ-

ʜʘʚʘʣʦʩʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʝʧʘʨʘʪʫ, ʩʦʜʝʨʞʘ-

ʱʝʤʫ ʬʦʣʠʝʚʫʶ ʢʠʩʣʦʪʫ (400ʤʢʛ) ʠ ʢʘʣʠʷ ʡʦʜʠʜ 

(200 ʤʢʛ) (ʬʦʣʠʦ), ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʟʥʘʯʘʣʦʩʴ 50 

ʤʢʛ ʢʘʣʠʷ ʡʦʜʠʜʘ (ʡʦʜʦʤʘʨʠʥ). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫ-

ʶʱʠʝ ʚʳʚʦʜʳ: 

 ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ ʫ ʙʝʨʝʤʝʥʥʳʭ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ 

ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, ʩʦʩʪʘʚʠʣʘ 36 %; ʣʠʜʠʨʫʶʱʝʝ ʤʝ-

ʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʧʘʪʦʣʦʛʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʟʘ-

ʥʠʤʘʝʪ ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ ʛʠʧʦʪʠʨʝʦʟ, ʝʛʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 24%, ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ï 

ʜʠʬʬʫʟʥʳʡ ʥʝʪʦʢʩʠʯʝʩʢʠʡ ʟʦʙ 7%, ʥʘ ʪʨʝʪʴʝʤ ï ʫʟ-

ʣʦʚʦʡ ʟʦʙ 3%, ʥʘ ʯʝʪʚʝʨʪʦʤ - ʘʫʪʦʠʤʫʥʥʳʡ ʪʠʨʝʦʠ-

ʜʠʪ 2%. 

ʇʦʣʫʯʝʥʥʳʝ ʚʳʚʦʜʳ, ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ ʩʣʝʜʫʶ-

ʱʠʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʚʚʝʜʝʥʠʷ ʚ ʨʘ-

ʙʦʪʫ ʞʝʥʩʢʠʭ ʢʦʥʩʫʣʴʪʘʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʡ-

ʦʥʘʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ 

1. ɺʩʝʤ ʙʝʨʝʤʝʥʥʳʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʝʜʝ-
ʥʠʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʠ ʱʠʪʦ-

ʚʠʜʥʦʡ ʞʝʣʝʟʳ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨ-

ʤʦʥʘ, ʘʥʪʠʪʝʣ ʢ ʪʠʨʝʦʠʜʧʝʨʦʢʩʠʜʘʟʝ ʠ ʩʚʦʙʦʜʥʦʛʦ 

ʪʠʨʦʢʩʠʥʘ.  

2. ʊʘʢʞʝ ʚʩʝʤ ʙʝʨʝʤʝʥʥʳʤ ʞʝʥʱʠʥʘʤ ʨʝʢʦ-
ʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʩʢʘʥʠʨʦʚʘ-

ʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ. 
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3.  ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʚʩʝʭ ʙʝ-

ʨʝʤʝʥʥʳʭ ʵʥʜʦʢʨʠʥʦʣʦʛʦʤ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝ-

ʨʝʤʝʥʥʦʩʪʠ. 
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ʇɽʈʌʆʈʀʅʇʆʃʆɾʀʊɽʃʔʅʓɽ ʃʀʄʌʆʎʀʊʓ ʇʈʀ ʅɽɺʓʅɸʐʀɺɸʅʀʀ 
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ʅʘʫʯʥʳʡ ʮʝʥʪʨ ʘʢʫʰʝʨʩʪʚʘ, ʛʠʥʝʢʦʣʦʛʠʠ ʠ ʧʝʨʠʥʘʪʦʣʦʛʠʠ, 
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Abstract 

Expression of perforin receptors of cytotoxic CD8+, CD16+, CD56+ lymphocytes in miscarriage was studied. 

The decrease in the level of CD8 + lymphocytes is observed in patients with loss of pregnancy in history, and the 

decline is exacerbated as the incidence of miscarriages increases. The content of CD16+ lymphocytes increases, 

due to perforin-positive cells in comparison with the control, but there is a tendency to decrease this phenotype of 

killers as the incidence of miscarriages increases. Reduction of total and perforin positive CD56+ lymphocytes 

increases with repeated loss of pregnancy. 

ɸʥʥʦʪʘʮʠʷ 

ʀʟʫʯʝʥʘ ʵʢʩʧʨʝʩʩʠʷ ʧʝʨʬʦʨʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ CD8+, CD16+, CD56+ ʣʠʤʬʦʮʠʪʦʚ 

ʧʨʠ ʥʝʚʳʥʘʰʠʚʘʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʘʥʘʤʥʝʟʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ CD8+ ʣʠʤʬʦʮʠʪʦʚ, ʧʨʠʯʝʤ ʩʥʠʞʝʥʠʝ ʫʩʫʛʫʙʣʷʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʢʨʘʪʥʦʩʪʠ ʚʳʢʠʜʳʰʝʡ. ʉʦʜʝʨʞʘʥʠʝ CD16+ ʣʠʤʬʦʮʠʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʝʨʬʦʨʠʥ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʢʣʝʪʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʵʪʦʛʦ ʬʝʥʦʪʠʧʘ ʢʠʣʣʝʨʦʚ ʧʦ 

ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʨʘʪʥʦʩʪʠ ʚʳʢʠʜʳʰʝʡ. ʉʥʠʞʝʥʠʝ ʦʙʱʠʭ ʠ ʧʝʨʬʦʨʠʥ ʧʦʣʦʞʠʪʝʣʴʥʳʭ CD56+ 

ʣʠʤʬʦʮʠʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʧʦʚʪʦʨʥʦʡ ʧʦʪʝʨʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

 

Keywords: miscarriage, perforin, cytotoxic lymphocytes. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʚʳʥʘʰʠʚʘʥʠʝ, ʧʝʨʬʦʨʠʥ, ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʣʠʤʬʦʮʠʪʳ 

 

ʇʨʠʚʳʯʥʦʝ ʥʝʚʳʥʘʰʠʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ - 

ʵʪʦ ʤʝʜʠʮʠʥʩʢʘʷ ʠ ʩʦʮʠʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ [1]. ɺʘʞ-

ʥʘʷ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʦʪʚʦʜʠʪʩʷ ʠʤʤʫʥʥʳʤ ʤʝʭʘʥʠʟʤʘʤ. ʀʟʤʝʥʝʥʠʷ, 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʤʘʪʝʨʠʥʩʢʦʡ ʠʤʤʫʥʥʦʡ ʩʠ-

ʩʪʝʤʝ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʣʦʢʘʣʴʥʳʝ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʤʘʪʢʝ ʠ ʦʙʱʠʝ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ 

ʠʤʤʫʥʥʳʭ ʦʨʛʘʥʘʭ. 

ʅʘʪʫʨʘʣʴʥʳʝ ʢʠʣʣʝʨʳ (NK) ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠ-

ʨʦʚʘʥʳ ʢʘʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʫʩʧʝʭ [2]. 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʪʠʧʘ NK ʢʣʝʪʦʢ - CD56bright ʠ 

CD56dim. ɺ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ NK ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʥʘ 90% CD56dim ʩ ʚʳʩʦʢʦʡ ʵʢʩʧʨʝʩʩʠʝʡ ʚʳʩʦ-

ʢʦʘʬʬʠʥʥʦʛʦ Fcɔ-ʨʝʮʝʧʪʦʨʘ (CD16) ʠ 10% ʜʨʫʛʦʡ 

ʬʨʘʢʮʠʝʡ - CD56brightCD16-. ʅʘʪʫʨʘʣʴʥʳʝ ʢʠʣʣʝʨʳ 

ʵʥʜʦʤʝʪʨʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 70-80% 

CD56brightCD16- ʢʣʝʪʢʘʤʠ ʠ 20-30% CD56dim ʢʣʝʪ-

ʢʘʤʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʥʘʪʫʨʘʣʴʥʳʝ 

ʢʠʣʣʝʨʳ ʵʥʜʦʤʝʪʨʠʘʣʴʥʦʛʦ ʪʠʧʘ CD56brightCD16- 

ʷʚʣʷʶʪʩʷ ʤʝʥʝʝ ʮʠʪʦʪʦʢʩʠʯʥʳʤʠ ʠ ʠʛʨʘʶʪ ʢʣʶʯʝ-

ʚʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʨʦʜʫʢʮʠʠ ʘʥʛʠʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ (VEGF, 

ANG2), ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʩʧʠʨʘʣʴʥʳʭ ʘʨʪʝʨʠʡ, ʩʝʢʨʝʪʠʨʫʶʪ ʮʠʪʦʢʠʥʳ (GM-

CSF, CSF-1, TNFŬ, INFɔ, TGFɓ, LIF, IL2, CXCL10, 

CXL12), ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʷʶʪ ʤʠʛʨʘʮʠʶ ʠ ʠʥʚʘʟʠʶ 

ʪʨʦʬʦʙʣʘʩʪʘ [3]. ʉʫʙʧʦʧʫʣʷʮʠʷ CD56dimCD16+ ʧʦ-

ʢʘʟʳʚʘʶʪ ʮʠʪʦʪʦʢʩʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢ ʪʨʦ-

ʬʦʙʣʘʩʪʫ ʠ ʢʣʝʪʢʘʤ ʵʥʜʦʤʝʪʨʠʷ, ʩʦʟʜʘʚʘʷ ʚʨʘʞʜʝʙ-

ʥʫʶ ʩʨʝʜʫ ʜʣʷ ʠʤʧʣʘʥʪʘʮʠʠ. 

ʆʜʥʘʢʦ, ʤʝʪʘ-ʘʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ 

NK ʢʣʝʪʦʢ ʵʥʜʦʤʝʪʨʠʷ ʥʝ ʧʦʢʘʟʘʣ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʨʘʟʣʠʯʠʡ ʫ ʞʝʥʱʠʥ ʩ ʧʨʠʚʳʯʥʳʤ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ɹʳʣʦ ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʚ ʵʥʜʦʤʝʪʨʠʠ ʫʚʝʣʠʯʝʥ ʧʨʦʮʝʥʪ ʉD16+ ʠ 

ʫʤʝʥʴʰʝʥ ʧʨʦʮʝʥʪ ʉD56+ [4]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʜʨʫ-

ʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʦʙʱʘʝʪʩʷ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʦʙʦʠʭ 

ʬʨʘʢʮʠʡ ʥʘʪʫʨʘʣʴʥʳʭ ʢʠʣʣʝʨʦʚ - ʉD16+ ʠ ʉD56+ 

[5]. De Maria A et al. (2011) ʧʦʜʪʚʝʨʞʜʘʶʪ ʫʚʝʣʠʯʝ-

ʥʠʝ ʧʨʦʧʦʨʮʠʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʢʣʝʪʦʢ 

CD56dim+CD16+ ʵʥʜʦʤʝʪʨʠʷ ʫ ʞʝʥʱʠʥ ʩ ʤʥʦʛʦ-

ʢʨʘʪʥʳʤʠ ʚʳʢʠʜʳʰʘʤʠ ʚ ʘʥʘʤʥʝʟʝ [6].  

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʝʥʠʝ ʫʨʦʚʥʝʡ ʥʝ 

ʪʦʣʴʢʦ ʥʘʪʫʨʘʣʴʥʳʭ ʢʠʣʣʝʨʦʚ, ʥʦ ʠ ʜʨʫʛʠʭ ʢʣʝʪʦʢ, 

ʦʙʣʘʜʘʶʱʠʭ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʢʘʢ 

CD8+ [7], ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʚʥʫʪʨʠʢʣʝ-

ʪʦʯʥʦʛʦ ʧʝʨʬʦʨʠʥʘ.  

ɺ ʢʣʠʥʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘʛʠʨʦʚʘʥʠʷ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʢʨʘʪʥʦʩʪʠ 

(ʦʜʥʦʢʨʘʪʥʳʡ ʠʣʠ ʧʨʠʚʳʯʥʳʡ ʚʳʢʠʜʳʰ). 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ ʧʦ ʠʟʫʯʝʥʠʶ ʨʦʣʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʣʠʤʬʦ-

ʮʠʪʦʚ ʩ ʦʮʝʥʢʦʡ ʠʭ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʮʠʪʦʪʦʢʩʠʯʝ-

ʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦ ʫʨʦʚʥʶ ʵʢʩʧʨʝʩʩʠʠ ʧʝʨʬʦʨʠʥʘ 

ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ 

ʘʥʘʤʥʝʟʝ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʩʣʝʜʦ-

ʚʘʥʳ 30 ʧʘʮʠʝʥʪʦʢ ʩ ʧʨʠʚʳʯʥʳʤ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʘʥʘʤʥʝʟʝ ʚ ʚʦʟʨʘʩʪʝ 30,1 Ñ 3,9 ʣʝʪ. 

ʂʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 20 ʧʘʮʠʝʥʪʦʢ ʩ 

ʥʦʨʤʘʣʴʥʦʡ ʤʝʥʩʪʨʫʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʠ ʙʝʟ ʨʝʧʨʦ-

ʜʫʢʪʠʚʥʳʭ ʧʦʪʝʨʴ. ʅʘ ʢʘʞʜʫʶ ʞʝʥʱʠʥʫ ʩʦʩʪʘʚʣʷ-

ʣʘʩʴ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʢʘʨʪʘ ʥʘʙʣʶʜʝʥʠʷ, ʚʢʣʶʯʘʶ-

ʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩ ʠʟʫʯʝʥʠʝʤ ʞʘʣʦʙ, 

ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʤʥʝʟʘ, ʜʘʥʥʳʭ ʦʙʱʝʛʦ ʠ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘ-

ʪʫʩʘ, ʦʙʱʝʧʨʠʥʷʪʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ, ʘ ʪʘʢʞʝ ʩʧʝʮʠ-

ʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʢʘʟʘʥʠʷʤ: ʋɿʀ 

ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʛʦʨʤʦʥʦʚ 

ʚ ʢʨʦʚʠ, ʀʌɸ ʥʘ ʠʥʬʝʢʮʠʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʣʯʘʥʦʯ-

ʥʦʛʦ ʢʦʘʛʫʣʷʥʪʘ ʠ ʘʥʪʠ-ʍɻʏ ʚ ʢʨʦʚʠ, ʢʦʥʩʫʣʴʪʘʮʠʷ 

ʛʝʥʝʪʠʢʘ ʠ ʢʘʨʠʦʪʠʧʠʨʦʚʘʥʠʝ. 

ɹʦʣʴʰʠʥʩʪʚʦ (53,3%) ʧʘʮʠʝʥʪʦʢ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ ʠʤʝʣʠ ʚ ʘʥʘʤʥʝʟʝ 2-3 ʙʝʨʝʤʝʥʥʦʩʪʠ, ʫ 

26,7% - 4-5 ʠ 3,3% - 8 ʙʝʨʝʤʝʥʥʦʩʪʝʡ, ʧʨʠ ʵʪʦʤ ʠʩ-

ʭʦʜʘʤʠ ʙʝʨʝʤʝʥʥʦʩʪʝʡ ʙʳʣʠ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʝ 

ʚʳʢʠʜʳʰʠ ʫ 23,3%, ʥʝʨʘʟʚʠʚʘʶʱʠʝʩʷ ʙʝʨʝʤʝʥʥʦ-

ʩʪʠ ʫ 43,3% ʠ ʩʦʯʝʪʘʥʠʝ ʚʳʢʠʜʳʰʘ ʠ ʥʝʨʘʟʚʠʚʘʶ-

ʱʝʡʩʷ ʙʝʨʝʤʝʥʥʦʩʪʠ - ʫ 26,7%. ʅʝʚʳʥʘʰʠʚʘʥʠʝ ʙʝ-

ʨʝʤʝʥʥʦʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʢ 1 

ʛʨʫʧʧʳ, ʧʨʠʯʝʤ ʧʨʠʚʳʯʥʳʤ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ 

ʩʪʨʘʜʘʣʠ 13 ʞʝʥʱʠʥ (43,3%). ɹʘʢʪʝʨʠʦʩʢʦʧʠʯʝʩʢʘʷ 

ʢʘʨʪʠʥʘ, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʢʦʣʴʧʠʪʘ ʥʘʙʣʶʜʘʣʘʩʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʧʦʣʦʚʠʥʳ ʞʝʥʱʠʥ (43,3%). ʇʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʀʌɸ ʤʘʟʢʦʚ ɺʇɻ ʀ ʎʄɺ-ʠʥʬʝʢʮʠʠ 
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ʚʩʪʨʝʯʘʣʠʩʴ ʫ 56,7% ʧʘʮʠʝʥʪʦʢ, ʭʣʘʤʠʜʠʡ ʫ 23,3%, 

ʫʨʝʘʧʣʘʟʤ ʠ ʤʠʢʦʧʣʘʟʤ ʫ 10%. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʩʣʫʞʠʣʠ ʙʠʦʧʪʘʪʳ ʤʘʪʦʯʥʦʛʦ ʵʥʜʦʤʝʪʨʠʷ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʘʡʧʝʣʴ-ʙʠʦʧʩʠʠ ʩ ʧʦʤʦʱʴʶ ʢʘʪʝ-

ʪʝʨʘ ɻʦʣʴʜʰʪʝʡʥʘ. ɺʳʜʝʣʝʥʠʝ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪ-

ʥʳʭ ʢʣʝʪʦʢ ʠʟ ʪʢʘʥʠ ʵʥʜʦʤʝʪʨʠʷ ʧʨʦʚʦʜʠʣʠ ʙʝʟʬʝʨ-

ʤʝʥʪʘʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ. ʌʨʘʛʤʝʥʪʳ ʵʥʜʦʤʝʪʨʠʷ 

ʧʦʤʝʱʘʣʠ ʚ ʢʦʥʪʝʡʥʝʨ çMediconè (Becton 

Dickenson/ʉʐɸ), ʜʦʙʘʚʣʷʣʠ ʬʦʩʬʘʪʥʳʡ ʙʫʬʝʨ ʠ 

ʠʟʤʝʣʴʯʘʣʠ ʚ ʛʦʤʦʛʝʥʠʟʘʪʦʨʝ çMedimachineè 

(Becton Dickenson/ʉʐɸ) ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠ-

ʥʫʪ. ʇʦʣʫʯʝʥʥʫʶ ʢʣʝʪʦʯʥʫʶ ʩʫʩʧʝʥʟʠʶ ʮʝʥʪʨʠʬʫ-

ʛʠʨʦʚʘʣʠ 30 ʤʠʥ ʚ ʛʨʘʜʠʝʥʪʝ ʧʣʦʪʥʦʩʪʠ ʬʠʢʦʣʣ-ʚʝ-

ʨʦʛʨʘʬʠʥ (d=1,078). ʆʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʮʠʪʦ-

ʪʦʢʩʠʯʝʩʢʠʭ ʣʠʤʬʦʮʠʪʦʚ CD8+, CD16+, CD56+, 

ʦʢʨʘʰʝʥʥʳʝ ʬʠʢʦʵʨʠʪʨʠʥʦʤ. ʋʨʦʚʝʥʴ ʚʥʫʪʨʠʢʣʝ-

ʪʦʯʥʦʛʦ ʧʝʨʬʦʨʠʥʘ ʚ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʵʢʩʧʨʝʩʩʠʠ Perforin+, ʦʢʨʘʰʝʥʥʦʛʦ 

ʌʀʊʎ, ʧʦʩʣʝ ʧʝʨʤʝʘʙʠʣʠʟʘʮʠʠ ʢʣʝʪʦʯʥʦʡ ʤʝʤ-

ʙʨʘʥʳ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʢʨʠʪʝʨʠʷ t ʉʪʴʶʜʝʥʪʘ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʨʘʚ-

ʥʠʚʘʝʤʳʤʠ ʛʨʫʧʧʘʤʠ ʠ ʯʠʩʣʘʤʠ ʩʯʠʪʘʣʠ ʜʦʩʪʦʚʝʨ-

ʥʳʤʠ ʧʨʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʈ Ò 0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʘʥʥʳʝ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʫʙʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʩʦ-

ʩʪʘʚʘ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʣʠʤʬʦʮʠʪʦʚ ʵʥʜʦʤʝʪʨʠʷ 

ʧʨʠ ʥʝʚʳʥʘʰʠʚʘʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʣʠʤʬʦʮʠʪʦʚ ʵʥʜʦʤʝʪʨʠʷ ʧʨʠ ʥʝʚʳʥʘʰʠʚʘʥʠʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, % 

ʇʦʢʘʟʘʪʝʣʴ, % 
ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ, 

n = 30 

ʢʦʥʪʨʦʣʴ,  

n = 20 

total CD8+  15,6Ñ5,0* 25,8Ñ2,1 

total CD16+  12,9Ñ5,1* 8,4Ñ1,1 

total CD56+  8,2Ñ3,4* 17,8Ñ3,4 

CD8+Perf- 10,2Ñ2,5* 20,5Ñ1,6 

CD16+ Perf- 8,4Ñ2,7 6,4Ñ0,9 

CD56+ Perf- 4,9Ñ2,5* 14,2Ñ3,1 

CD8+ Perf+ 6,4Ñ3,5 5,4Ñ1,2 

CD16+ Perf+ 4,4Ñ2,8 1,9Ñ0,6 

CD56+ Perf+ 3,9Ñ2,5 3,7Ñ0,6 

* ʈʘʟʣʠʯʠʷ ʩ ʢʦʥʪʨʦʣʝʤ ʜʦʩʪʦʚʝʨʥʳ ʧʨʠ P< 0,05. 

 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʥʝʚʳʥʘ-

ʰʠʚʘʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʘʥʘʤʥʝʟʝ ʦʙʱʠʡ ʫʨʦʚʝʥʴ 

total CD8+ ʣʠʤʬʦʮʠʪʦʚ ʵʥʜʦʤʝʪʨʠʷ ʙʳʣ ʩʥʠʞʝʥ (P< 

0,05), ʧʨʠʯʝʤ ʫ ʪʨʝʪʠ ʧʘʮʠʝʥʪʦʢ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚ 3 ʨʘʟʘ. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʵʥʜʦ-

ʤʝʪʨʠʘʣʴʥʳʭ ʥʘʪʫʨʘʣʴʥʳʭ ʢʠʣʣʝʨʦʚ ʩ ʬʝʥʦʪʠʧʦʤ 

ʉD16+ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ (P<0,05), ʧʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʉD56+ 

ʢʣʝʪʦʢ ʙʳʣʦ ʧʦʜʘʚʣʝʥʦ (P<0,05). 

ʋ ʧʘʮʠʝʥʪʦʢ ʩ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʚ ʘʥʘʤʥʝʟʝ ʫʨʦʚʝʥʴ ʧʝʨʬʦʨʠʥʦʪʨʠʮʘʪʝʣʴʥʳʭ 

CD8+Perf-lymphocytes ʵʥʜʦʤʝʪʨʠʷ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ 

ʩʥʠʞʝʥ (P <0.05). ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʵʥʜʦʤʝʪʨʠ-

ʘʣʴʥʳʭ ʧʝʨʬʦʨʠʥʦʪʨʠʮʝʪʘʣʴʥʳʭ ʥʘʪʫʨʘʣʴʥʳʭ ʢʠʣ-

ʣʝʨʦʚ ʩ ʬʝʥʦʪʠʧʦʤ CD16+ Perf- ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ 

ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, 

ʧʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʧʝʨʬʦʨʠʥʦʪʨʠʮʘʪʣʴʥʳʭ 

CD56+Perf- ʢʣʝʪʦʢ ʙʳʣ ʧʦʜʘʚʣʝʥ ʧʦʯʪʠ ʚ 3 ʨʘʟʘ (P 

<0.05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʕʢʩʧʨʝʩʩʠʷ ʧʝʨʬʦʨʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʥʘ ʮʠ-

ʪʦʪʦʢʩʠʯʝʩʢʘʠʭ ʣʠʤʬʦʮʠʪʘʭ CD8+Perf + ʠ 

CD56+Perf + ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʢʦʥʪʨʦʣʷ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʩʨʝʜʥʷʷ ʵʢʩʧʨʝʩʩʠʷ ʥʘ CD16+Perf+ ʣʠʤʬʦʮʠ-

ʪʘʭ ʙʳʣʘ ʧʦʚʳʰʝʥʘ ʚ 2 ʨʘʟʘ, ʥʦ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠ-

ʯʘʣʘʩʴ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʙʦʣʴʰʦʛʦ ʨʘʟʙʨʦʩʘ ʧʦʢʘʟʘʪʝ-

ʣʝʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʪʨʝʪʠ ʧʘʮʠʝʥʪʦʢ ʩ 

ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ ʫʨʦʚʝʥʴ CD16+Perf+ ʙʳʣ ʧʦʚʳ-

ʰʝʥ ʧʦʯʪʠ ʚ 6 ʨʘʟ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʘʥʘʤʥʝʟʝ ʞʝʥʱʠʥ ʦʩ-

ʥʦʚʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʥʝʦʜʥʦʢʨʘʪʥʳʝ ʚʥʫʪʨʠʤʘʪʦʯ-

ʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʯʪʦ ʤʦʞʝʪ ʷʚʠʪʴʩʷ ʧʨʠʯʠʥʦʡ 

ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʦʧʨʷʞʝʥʦ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʫʩʫʛʫʙʣʷʶʱʠʤʠ ʥʝ ʪʦʣʴʢʦ 

ʨʠʩʢ ʩʧʦʨʘʜʠʯʝʩʢʦʡ ʧʦʪʝʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʥʦ ʠ 

ʨʠʩʢ ʧʦʚʪʦʨʥʳʭ ʧʦʪʝʨʴ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʘ ʧʨʠʚʳʯʥʦʛʦ ʥʝʚʳ-

ʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʂʘʞʜʘʷ ʧʨʝʨʚʘʚʰʘʷʩʷ 

ʙʝʨʝʤʝʥʥʦʩʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷ-

ʥʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ.  

ɼʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ ʫʨʦʚʥʝʡ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ 

ʣʠʤʬʦʮʠʪʦʚ ʵʥʜʦʤʝʪʨʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʢʨʘʪʥʦʩʪʠ 

ʧʦʪʝʨʴ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʇʘʮʠʝʥʪʢʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ 

ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʩ ʦʜʥʦʢʨʘʪʥʦʡ ʧʦʪʝʨʝʡ ʙʝʨʝʤʝʥʥʦ-

ʩʪʠ - 17 ʧʘʮʠʝʥʪʦʢ ʠ ʧʨʠʚʳʯʥʦʡ ʧʦʪʝʨʝʡ ʙʝʨʝʤʝʥ-

ʥʦʩʪʠ - 13 ʧʘʮʠʝʥʪʦʢ (ʪʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʣʠʤʬʦʮʠʪʦʚ ʵʥʜʦʤʝʪʨʠʷ ʧʨʠ ʥʝʚʳʥʘʰʠʚʘʥʠʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, % 

ʇʦʢʘʟʘʪʝʣʴ, % 
ʉ ʦʜʥʦʢʨʘʪʥʦʡ ʧʦʪʝʨʝʡ, 

n = 17 

ʉ ʤʥʦʛʦʢʨʘʪʥʦʡ ʧʦʪʝʨʝʡ, 

n = 13 

ʢʦʥʪʨʦʣʴ, 

n = 20 

total CD8+  15,9Ñ2,3 14,9Ñ6,2* 25,8Ñ2,1 

total CD16+  13,2Ñ4,8 11,7Ñ3,9 8,4Ñ1,1 

total CD56+  8,8Ñ3,7* 7,9Ñ2,9 17,8Ñ3,4 

CD8+Perf- 11,5Ñ5,0 15,5Ñ6,2 20,5Ñ1,6 

CD16+ Perf- 8,6Ñ2,9 7,8Ñ2,2 6,4Ñ0,9 

CD56+ Perf- 4,8Ñ2,3* 5,3Ñ2,5* 14,2Ñ3,1 

CD8+ Perf+ 7,9Ñ3,9 5,2Ñ2,7 5,4Ñ1,2 

CD16+ Perf+ 4,5Ñ2,6 3,8Ñ2,6 1,9Ñ0,6 

CD56+ Perf+ 3,9Ñ2,5 3,5Ñ1,8 3,7Ñ0,6 

* ʈʘʟʣʠʯʠʷ ʩ ʢʦʥʪʨʦʣʝʤ ʜʦʩʪʦʚʝʨʥʳ ʧʨʠ P< 0,05. 

 

ʇʨʠ ʧʦʚʪʦʨʥʳʭ ʚʳʢʠʜʳʰʘʭ ʧʨʦʮʝʥʪ ʵʥʜʦʤʝʪ-

ʨʠʘʣʴʥʳʭ CD8+ ʣʠʤʬʦʮʠʪʦʚ ʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴ-

ʰʘʣʩʷ, ʘ ʫʨʦʚʝʥʴ CD56+ ʢʣʝʪʦʢ ʠʤʝʣʦ ʪʝʥʜʝʥʮʠʶ ʢ 

ʩʥʠʞʝʥʠʶ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ʆʜʥʘʢʦ, ʩʦʜʝʨ-

ʞʘʥʠʝ CD16+ ʢʣʝʪʦʢ ʠʤʝʣʦ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʩ ʦʜʥʦʢʨʘʪʥʳʤ ʚʳʢʠʜʳ-

ʰʝʤ.  

ʋ ʧʘʮʠʝʥʪʦʢ ʩ ʦʜʥʦʢʨʘʪʥʦʡ ʧʦʪʝʨʝʡ ʙʝʨʝʤʝʥ-

ʥʦʩʪʠ ʫʨʦʚʝʥʴ ʧʝʨʬʦʨʠʥ ʦʪʨʠʮʘʪʝʣʴʥʳʭ CD8+Perf- 

ʣʠʤʬʦʮʠʪʦʚ ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʢ ʫʤʝʥʴʰʝʥʠʶ, ʘ ʫʨʦ-

ʚʝʥʴ ʧʝʨʬʦʨʠʥ ʧʦʣʦʞʠʪʝʣʴʥʳʭ, ʥʘʦʙʦʨʦʪ, ʢ ʧʦʚʳ-

ʰʝʥʠʶ ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ CD16+ ʢʣʝʪʦʢ ʠʤʝʣʦ 

ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʚʳʰʝʥʠʶ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʧʦʚʳ-

ʰʝʥʥʳʭ ʫʨʦʚʥʷʭ ʧʝʨʬʦʨʠʥʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠ ʧʝʨʬʦ-

ʨʠʥʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ. ʉʦʜʝʨʞʘʥʠʝ 

CD56+Perf- ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʣʦʩʴ, ʘ ʩʦʜʝʨʞʘ-

ʥʠʝ CD56+Perf+ ʣʠʤʬʦʮʠʪʦʚ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʢʦʥ-

ʪʨʦʣʷ.  

ɺ ʛʨʫʧʧʝ ʩ ʤʥʦʛʦʢʨʘʪʥʦʡ ʧʦʪʝʨʝʡ ʙʝʨʝʤʝʥʥʦ-

ʩʪʠ ʚ ʘʥʘʤʥʝʟʝ ʫʨʦʚʥʠ ʧʝʨʬʦʨʠʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ 

CD8+Perf+ ʠ CD56+Perf+ ʣʠʤʬʦʮʠʪʦʚ ʥʝ ʦʪʣʠʯʘ-

ʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʷ, ʫʨʦʚʝʥʴ CD16+Perf+ ʠʤʝʣ ʪʝʥ-

ʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʚʳʥʘʰʠʚʘ-

ʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʘʥʘʤʥʝʟʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝ-

ʥʠʝ ʫʨʦʚʥʷ CD8 + ʣʠʤʬʦʮʠʪʦʚ, ʧʨʠʯʝʤ ʩʥʠʞʝʥʠʝ 

ʫʩʫʛʫʙʣʷʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʨʘʪʥʦʩʪʠ ʚʳʢʠ-

ʜʳʰʝʡ. ʉʦʜʝʨʞʘʥʠʝ CD16+ ʣʠʤʬʦʮʠʪʦʚ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʝʨʬʦʨʠʥ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʢ ʫʤʝʥʴʰʝʥʠʶ ʵʪʦʛʦ ʬʝʥʦʪʠʧʘ ʢʠʣʣʝʨʦʚ ʧʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʢʨʘʪʥʦʩʪʠ ʚʳʢʠʜʳʰʝʡ. ʉʥʠʞʝʥʠʝ ʦʙ-

ʱʠʭ ʠ ʧʝʨʬʦʨʠʥ ʧʦʣʦʞʠʪʝʣʴʥʳʭ CD56+ ʣʠʤʬʦʮʠ-

ʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʧʦʚʪʦʨʥʦʡ ʧʦʪʝʨʝʡ ʙʝʨʝʤʝʥʥʦ-

ʩʪʠ. 
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Abstract 

Was analyzed the activity of enzymes of cytolysis syndrome ï lactate dehydrogenase (LDH) and gamma-

glutamyltranspeptidase (GGT) in 43 women with chronic diseases of the hepatobiliary system (liver steatosis, non-

alcoholic steatohepatitis, chronic non-calculous cholecystitis) during pregnancy. Found that in women with bur-

dened obstetric history (miscarriage in the early period) in the period of gestation there is an increase in total serum 

LDH activity with changes in its isozyme spectrum due to the accumulation of "anaerobic" fractions (LDH4+5). In 

time pregnancy in women with chronic diseases of the hepatobiliary system was a statistically significant increase 

in the activity of GGT. The received results should be taken into account in the prevention of miscarriage with the 

inclusion of hepatoprotectors.  

ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʩʠʥʜʨʦʤʘ ʮʠʪʦʣʠʟʘ ï ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ (ʃɼɻ) ʠ ʛʘʤʤʘ-

ʛʣʫʪʘʤʠʣʪʨʘʥʩʧʝʧʪʠʜʘʟʳ (ɻɻʊʇ) ʫ 43 ʞʝʥʱʠʥ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ 

(ʩʪʝʘʪʦʟʦʤ ʧʝʯʝʥʠ, ʥʝʘʣʢʦʛʦʣʴʥʳʤ ʩʪʝʘʪʦʛʝʧʘʪʠʪʦʤ, ʭʨʦʥʠʯʝʩʢʠʤ ʥʝʢʘʣʴʢʫʣʝʟʥʳʤ ʭʦʣʝʮʠʩʪʠʪʦʤ) ʚʦ 

ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʞʝʥʱʠʥ ʩ ʦʪʷʛʦʱʝʥʥʳʤ ʘʢʫʰʝʨʩʢʠʤ ʘʥʘʤʥʝʟʦʤ (ʥʝʚʳʥʘʰʠʚʘʥʠʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʨʘʥʥʠʡ ʩʨʦʢ) ʚ ʧʝʨʠʦʜʝ ʛʝʩʪʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʦʯʥʦʡ 

ʃɼɻ ʩ ʠʟʤʝʥʝʥʠʝʤ ʝʝ ʠʟʦʬʝʨʤʝʥʪʥʦʛʦ ʩʧʝʢʪʨʘ ʟʘ ʩʯʝʪ ʥʘʢʦʧʣʝʥʠʷ çʘʥʘʵʨʦʙʥʳʭè ʬʨʘʢʮʠʡ (ʃɼɻ4+5). ɺʦ 

ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʞʝʥʱʠʥ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʦʪʤʝʯʘʣʦʩʴ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɻɻʊʇ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚ ʧʨʦ-

ʬʠʣʘʢʪʠʢʝ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩ ʚʢʣʶʯʝʥʠʝʤ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʦʚ.  

 

Keywords: miscarriage, liver disease, cytolysis syndrome 
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ʇʨʦʙʣʝʤʘ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʅɹ) 

ʘʢʪʫʘʣʴʥʘ ʥʝ ʪʦʣʴʢʦ ʚ ʤʝʜʠʮʠʥʩʢʦʤ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʦʤ 

ʘʩʧʝʢʪʘʭ, ʧʦʩʢʦʣʴʢʫ ʯʘʩʪʦʪʘ ʧʨʝʨʳʚʘʥʠʷ ʧʝʨʠʦʜʘ ʛʝ-

ʩʪʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 10-25% ʦʪ ʚʩʝʭ ʙʝʨʝʤʝʥʥʦʩʪʝʡ [4, 

ʩ.1309]. ʇʨʠʚʳʯʥʘʷ ʧʦʪʝʨʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ I ʪʨʠ-

ʤʝʩʪʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 3-5% ʞʝʥʱʠʥ [9, ʩ.125]. ʇʦʩʣʝ 

ʜʚʫʭ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʭ ʚʳʢʠʜʳʰʝʡ ʯʘʩʪʦʪʘ ʩʣʝʜʫʶ-

ʱʠʭ ʧʨʝʨʳʚʘʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 30%, ʘ 

ʧʦʩʣʝ ʪʨʝʭ - 43% [1, ʩ.922, 13, ʩ.77]. ɺ ʩʪʨʫʢʪʫʨʝ ʵʢʩ-

ʪʨʘʛʝʥʠʪʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ ʯʘʩʪʦʪʘ ʧʘʪʦʣʦʛʠʠ ʛʝʧʘ-

ʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ ʫ ʙʝʨʝʤʝʥʥʳʭ ʥʝ 

ʤʝʥʝʝ 3% [11, ʩ.158]. ɽʩʣʠ ʜʦ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫʞʝ 

ʙʳʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ, ʪʦ ʫ 2% ʞʝʥʱʠʥ ʦʥʘ ʩʪʘ-

ʥʦʚʠʪʩʷ çʧʫʩʢʦʚʳʤè ʬʘʢʪʦʨʦʤ, ʢʦʛʜʘ ʧʨʦʮʝʩʩ ʤʦ-

ʞʝʪ ʚʳʡʪʠ ʠʟ-ʧʦʜ ʢʦʥʪʨʦʣʷ [10, ʩ.47]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʢʠ, ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʝʯʝʥʠ ʫ ʙʝʨʝʤʝʥʥʳʭ ʠ ʪʘʢʪʠʢʠ ʠʭ ʚʝʜʝʥʠʷ ʦʩʪʘ-

ʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʩʳ-

ʚʦʨʦʪʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʮʝʣʦʩʪ-

ʥʦʩʪʴ ʛʝʧʘʪʦʮʠʪʦʚ (ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ, ʛʘʤʤʘ-

ʛʣʫʪʘʤʠʣʪʨʘʥʩʧʝʧʪʠʜʘʟʳ) ʫ ʞʝʥʱʠʥ ʩ ʭʨʦʥʠʯʝ-

ʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʝʯʝʥʠ ʧʨʠ ʧʨʠʚʳʯʥʦʤ ʥʝʚʳ-

ʥʘʰʠʚʘʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʨʘʥʥʠʡ ʩʨʦʢ ʚ ʧʝʨʠʦʜʝ 

ʛʝʩʪʘʮʠʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘʤʠ ʦʙʩʣʝʜʦʚʘʥʦ 97 ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ 

ʛʝʩʪʘʮʠʦʥʥʳʤ ʩʨʦʢʦʤ 6-10 ʥʝʜʝʣʴ, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 23 

ʜʦ 39 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 30,0Ñ2,7 ʛʦʜʘ). ʋ 43 ʞʝʥ-

ʱʠʥ ʠʟ ʘʥʘʤʥʝʟʘ ʚʳʷʚʣʝʥʳ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʝ ʚʳ-

ʢʠʜʳʰʠ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʛʨʫʧʧʘ 

ʥʘʙʣʶʜʝʥʠʷ), ʫ ʦʩʪʘʣʴʥʳʭ ï ʧʨʝʜʳʜʫʱʘʷ ʙʝʨʝʤʝʥ-

ʥʦʩʪʴ ʟʘʢʘʥʯʠʚʘʣʠʩʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʦʜʘʤʠ 

ʟʜʦʨʦʚʳʤʠ ʤʣʘʜʝʥʮʘʤʠ (ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʷ). ʀʟ ʦʙ-

ʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʞʝʥʱʠʥʳ ʩ ʘʥʪʠʬʦʩ-

ʬʦʣʠʧʠʜʥʳʤ ʩʠʥʜʨʦʤʦʤ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ 

TORCH-ʢʦʤʧʣʝʢʩʦʤ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘ-

ʥʠʷʤʠ ʤʘʪʢʠ ʠ ʝʝ ʧʨʠʜʘʪʢʦʚ ʚ ʬʘʟʝ ʦʙʦʩʪʨʝʥʠʷ, ʜʠʩ-

ʛʦʨʤʦʥʘʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ɺʩʝ ʩʫʧʨʫʞʝʩʢʠʝ 

ʧʘʨʳ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʳ ʚʨʘʯʦʤ-ʛʝʥʝʪʠʢʦʤ. ɺ ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʞʝʥʱʠʥʳ ʩ ʧʦʚʪʦʨʥʦʡ ʙʝ-

ʨʝʤʝʥʥʦʩʪʴʶ.  
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ʋ ʚʩʝʭ ʞʝʥʱʠʥ, ʩ ʦʪʷʛʦʱʝʥʥʳʤ ʘʢʫʰʝʨʩʢʠʤ 

ʘʥʘʤʥʝʟʦʤ, ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʛʝ-

ʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ: ʥʝʘʣʢʦʛʦʣʴʥʳʡ ʩʪʝʘʪʦʛʝ-

ʧʘʪʠʪ (16 ʞʝʥʱʠʥ - 37,2%), ʩʪʝʘʪʦʟ ʧʝʯʝʥʠ (27 ʞʝʥ-

ʱʠʥ - 62,8%) ʠ ʭʨʦʥʠʯʝʩʢʠʡ ʥʝʢʘʣʴʢʫʣʝʟʥʳʡ ʭʦʣʝ-

ʮʠʩʪʠʪ (36 ʞʝʥʱʠʥ ï 83,7%). ʇʨʠ ʵʪʦʤ ʫ 29 

ʧʘʮʠʝʥʪʦʢ (67,4%) ʭʨʦʥʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ ʙʳʣʠ ʚ 

ʩʪʘʜʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʝʤʠʩʩʠʠ, ʘ ʫ 

ʦʩʪʘʣʴʥʳʭ - ʚ ʩʪʘʜʠʠ ʫʤʝʨʝʥʥʦʛʦ ʦʙʦʩʪʨʝʥʠʷ ʠʣʠ 

ʥʝʩʪʦʡʢʦʡ ʨʝʤʠʩʩʠʠ. ʋ 28 ʞʝʥʱʠʥ (51,9%) ʩ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʙʝʨʝʤʝʥʥʦʩʪʴʶ ʦʪʤʝʯʘʣʠʩʴ ʢʣʠʥʠʢʦ-

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʥʝʢʘʣʴ-

ʢʫʣʝʟʥʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ ʚ ʩʪʘʜʠʠ ʨʝʤʠʩʩʠʠ. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʘʢʪʠʚʥʦʩʪʴ ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ 

(ʃɼɻ). ʇʨʠ ʵʪʦʤ ʠʟʫʯʘʣʠ ʦʙʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʣʶ-

ʯʝʚʦʛʦ ʬʝʨʤʝʥʪʘ ʘʥʘʵʨʦʙʥʦʛʦ ʛʣʠʢʦʣʠʟʘ ʃɼɻ - (ʂʌ 

1.1.1.27) ʠ ʝʛʦ ʠʟʦʬʝʨʤʝʥʪʥʳʡ ʩʧʝʢʪʨ (ʃɼɻ1-5) ʚ ʩʳ-

ʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʘʛʘʨʦʟʥʳʭ 

ʙʣʦʢʘʭ [5] ʚ ʢʘʤʝʨʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ 

ʥʘ ʧʨʠʙʦʨʝ ʇʕʌ-3. 

ɻʘʤʤʘ-ʛʣʫʪʘʤʠʣʪʨʘʥʩʧʝʧʪʠʜʘʟʘ (ɻɻʊʇ) - 

(ʂ.ʌ. 2.3.2.2.) ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʬʝʨʤʝʥʪʦʚ ʧʝʧʪʠ-

ʜʘʟ, ʢʘʪʘʣʠʟʠʨʫʶʱʠʭ ʧʝʨʝʜʘʯʫ ʘʤʠʥʦʢʠʩʣʦʪ ʤʝʞʜʫ 

ʧʝʧʪʠʜʘʤʠ. ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʚ ʩʳʚʦʨʦʪʢʝ 

ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʦʣʦ-

ʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ (ʤʝʪʦʜ ɿʝʡʮʘ-ʇʝʨʩʠʜʞʠʥʘ) 

[7] ʥʘ ʇɹɸ ɺɸ-88ɸ ʬʠʨʤʳ çMindrayè (ʂʠʪʘʡ).  

ʉʪʘʪʠʩʪʠʢʘ. ʇʦʣʫʯʝʥʥʳʡ ʮʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ 

ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʧʘʢʝʪʦʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ (Statistica), 

ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʦʙʨʘʙʦʪʢʫ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ [3, 8]. 

ʈʝʟʫʣʴʪʘʪʳ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʨʦʚʠ ʫ ʞʝʥʱʠʥ ʩ ʅɹ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ ʚʳʷʚʠʣʠ ʧʦ-

ʚʳʰʝʥʠʝ ʦʙʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʦʯʥʦʡ ʃɼɻ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʝʝ ʠʟʦʬʝʨʤʝʥʪʥʦʛʦ ʩʧʝʢʪʨʘ. ʋ ʞʝʥʱʠʥ 

ʩ ʦʪʷʛʦʱʝʥʥʳʤ ʘʢʫʰʝʨʩʢʠʤ ʘʥʘʤʥʝʟʦʤ ʚ ʨʘʥʥʠʡ 

ʧʝʨʠʦʜ ʛʝʩʪʘʮʠʠ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʃɼɻ 

ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ (2,64Ñ0,09) ʤʢʤʦʣʴ/ʣĿʩ, ʯʪʦ 

ʙʳʣʦ ʚ 1,30 ʨʘʟʘ ʚʳʰʝ ʥʦʨʤʳ (ʈ<0,05). ʀʥʜʠʚʠʜʫ-

ʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 5 ʞʝʥʱʠʥ (11,6%) 

ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʃɼɻ ʦʩʪʘʚʘʣʩʷ 

ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ (2,06-2,24 ʤʢʤʦʣʴ/ʣÔʩ), ʫ ʦʩʪʘʣʴ-

ʥʳʭ - ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʧʦʚʳʰʘʣʘʩʴ ʜʦ (2,25-2,82) 

ʤʢʤʦʣʴ/ʣÔʩ. ɺʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʟʜʦʨʦʚʳʭ 

ʞʝʥʱʠʥ ʙʝʟ ʧʘʪʦʣʦʛʠʠ ʩʦ ʩʪʦʨʦʥʳ ʛʝʧʘʪʦʙʠʣʠʘʨ-

ʥʦʡ ʩʠʩʪʝʤʳ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʦʙʱʝʡ ʃɼɻ ʚ 

ʢʨʦʚʠ ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʚʳʰʝʥʠʶ, ʭʦʪʷ ʜʦʩʪʦ-

ʚʝʨʥʦ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʝ ʦʪʣʠʯʘʣʩʷ 

((2,25Ñ0,08) ʤʢʤʦʣʴ/ʣÔʩ; ʧʨʠ ʥʦʨʤʝ (2,11Ñ0,11) 

ʤʢʤʦʣʴ/ʣÔʩ; ʈ>0,1); ʫ 8 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧʳ ʢʦʥ-

ʪʨʦʣʷ (14,8%) ʦʪʤʝʯʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝ-

ʥʠʝ ʝʝ ʘʢʪʠʚʥʦʩʪʠ (ʚ ʧʨʝʜʝʣʘʭ 2,50-2,72 

ʤʢʤʦʣʴ/ʣÔʩ). ʋ ʞʝʥʱʠʥ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʛʝʧʘʪʦʙʠ-

ʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʷ ʧʝʨʚʦʛʦ ʪʨʠʤʝʩʪʨʘ ʛʝ-

ʩʪʘʮʠʠ ʘʢʪʠʚʥʦʩʪʴ ʦʙʱʝʡ ʃɼɻ ʙʳʣʘ ʚʳʰʝ ʚ ʩʨʝʜ-

ʥʝʤ ʚ 1,22 ʨʘʟʘ (ʈ<0,05) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʫ ʞʝʥʱʠʥ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʨʝʤʝʥ-

ʥʦʩʪʴʶ. ɼʠʥʘʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʚʳʷʚʠʣʦ, ʯʪʦ ʫ 

22 ʙʝʨʝʤʝʥʥʳʭ ʩ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʃɼɻ 

(16 ʞʝʥʱʠʥ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ ʠ 6 ʞʝʥʱʠʥ ʠʟ 

ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ) ʨʘʟʚʠʚʘʣʘʩʴ ʫʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʦʥʠ ʧʦʣʫʯʘʣʠ ʧʦʜʜʝʨʞʠʚʘ-

ʶʱʫʶ ʛʦʨʤʦʥʘʣʴʥʫʶ ʪʝʨʘʧʠʶ (ʜʠʜʨʦʛʝʩʪʝʨʦʥ 20 

ʤʛ ʚ ʩʫʪʢʠ ʠʣʠ ʧʨʦʛʝʩʪʝʨʦʥ 200 ʤʛ ʚ ʩʫʪʢʠ) ʜʦ 14-

16 ʥʝʜʝʣʠ ʙʝʨʝʤʝʥʥʦʩʪʠ.  

ʀʟʫʯʝʥʠʝ ʠʟʦʬʝʨʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʩʳʚʦʨʦʪʦʯ-

ʥʦʡ ʃɼɻ ʫ ʞʝʥʱʠʥ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʨʝʤʝʥʥʦ-

ʩʪʴʶ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʛʝʩʪʘʮʠʠ ʚʳʷʚʠʣʦ ʥʝʢʦʪʦ-

ʨʳʝ ʠʟʤʝʥʝʥʠʷ ʝʝ ʬʨʘʢʮʠʡ. ʉʫʤʤʘ çʘʥʘʵʨʦʙʥʳʭè 

ʬʨʘʢʮʠʡ (ʃɼɻ4+5) ʜʦʩʪʠʛʘʣʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ 

ʥʦʨʤʳ ʚ ʧʨʦʮʝʥʪʥʦʤ ʠʩʯʠʩʣʝʥʠʠ ((11,2Ñ0,9)%; ʧʨʠ 

ʥʦʨʤʝ (10,2Ñ0,8)%; ʈ>0,05) ʠ ʘʙʩʦʣʶʪʥʦʝ ʠʭ ʩʦʜʝʨ-

ʞʘʥʠʝ ʩʦʩʪʘʚʣʷʣʦ (0,23Ñ0,04) ʤʢʤʦʣʴ/ʣÔʩ (ʧʨʠ 

ʥʦʨʤʝ (0,21Ñ0,03) ʤʢʤʦʣʴ/ʣÔʩ; ʈ>0,1), ʯʪʦ ʪʘʢʞʝ 

ʦʩʪʘʚʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ɸʢʪʠʚʥʦʩʪʴ ʘʥʦʜʥʳʭ ʬʨʘʢʮʠʡ (ʩʫʤʤʘ ʃɼɻ1+2) ʜʦʩʪʠ-

ʛʘʣʘ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʥʦʨʤʳ ʚ ʧʨʦʮʝʥʪʥʦʤ ʟʥʘʯʝʥʠʠ 

((67,9Ñ1,3)% ʧʨʠ ʥʦʨʤʝ (70,5Ñ2,8)%; ʈ>0,05); ʘʙʩʦ-

ʣʶʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʃɼɻ1+2 ʩʦʩʪʘʚʣʷʣʘ 

(1,53Ñ0,05) ʤʢʤʦʣʴ/ʣÔʩ, ʪʦ ʝʩʪʴ ʠʤʝʣʦ ʪʝʥʜʝʥʮʠʶ ʢ 

ʧʦʚʳʰʝʥʠʶ, ʦʜʥʘʢʦ ʥʝ ʧʨʝʚʳʰʘʣʦ ʚʝʨʭʥʝʡ ʛʨʘ-

ʥʠʮʳ ʥʦʨʤʳ (ʧʨʠ ʥʦʨʤʝ (1,49Ñ0,04) ʤʢʤʦʣʴ/ʣÔʩ; 

ʈ>0,1). ʇʨʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʪʥʦ-

ʩʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʃɼɻ3 (çʧʨʦʤʝʞʫʪʦʯʥʘʷè 

ʬʨʘʢʮʠʷ) ʫʚʝʣʠʯʠʚʘʣʘʩʴ (ʜʦ (21,2Ñ1,2)%), ʭʦʪʷ ʜʦ-

ʩʪʦʚʝʨʥʦ ʦʪ ʥʦʨʤʳ ʥʝ ʦʪʣʠʯʘʣʘʩʴ (ʧʨʠ ʥʦʨʤʝ 

(19,3Ñ1,1)%; ʈ>0,05); ʘʙʩʦʣʶʪʥʳʡ ʫʨʦʚʝʥʴ ʵʪʦʡ 

ʬʨʘʢʮʠʠ ʧʦʚʳʩʠʣʩʷ ʚ 1,17 ʨʘʟʘ (ʧʨʠ ʥʦʨʤʝ 

(0,41Ñ0,05) ʤʢʤʦʣʴ/ʣÔʩ; ʈ>0,05). ʅʝʦʙʭʦʜʠʤʦ ʫʢʘ-

ʟʘʪʴ, ʯʪʦ ʫ 5 ʞʝʥʱʠʥ (9,3%) ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʥʘʨʫʰʝʥʠʝ ʠʟʦʬʝʨʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʃɼɻ, 

ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʧʦʚʳʰʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠ ʘʙ-

ʩʦʣʶʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʫʤʤʳ ʤʝʜʣʝʥʥʦʤʠʛʨʠʨʫʶ-

ʱʠʭ ʬʨʘʢʮʠʡ (ʃɼɻ4+5) ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʙʳʩʪʨʦ-

ʤʠʛʨʠʨʫʱʠʭ ʬʨʘʢʮʠʡ (ʃɼɻ1+2). ʇʦʚʳʰʝʥʠʝ ʘʢʪʠʚ-

ʥʦʩʪʠ ʃɼɻ ʧʨʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ 

ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʛʝʩʪʘʮʠʠ ʤʳ ʨʘʩʮʝʥʠʚʘʣʠ ʢʘʢ ʦʪ-

ʚʝʪʥʫʶ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʥʘ ʩʪʨʝʩʩʦʚʦʝ ʩʦʩʪʦʷ-

ʥʠʝ.  

ɺ ʛʨʫʧʧʝ ʥʘʙʣʶʜʝʥʠʷ (ʞʝʥʱʠʥʳ ʩ ʦʪʷʛʦʱʝʥ-

ʥʳʤ ʘʢʫʰʝʨʩʢʠʤ ʘʥʘʤʥʝʟʦʤ ʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʛʝʧʘ-

ʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ) ʦʪʤʝʯʘʣʠʩʴ ʥʘʨʫʰʝʥʠʷ ʩʦ-

ʩʪʘʚʘ ʃɼɻ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʠʩʯʠʩʣʝʥʠʠ ï ʧʦʚʳʰʝ-

ʥʠʝ ʩʫʤʤʳ çʘʥʘʵʨʦʙʥʳʭè ʬʨʘʢʮʠʡ ʃɼɻ4+5 ʥʘ ʬʦʥʝ 

ʩʥʠʞʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ çʘʵʨʦʙʥʳʭè 

ʬʨʘʢʮʠʡ ʃɼɻ1+2. ʋ ʙʝʨʝʤʝʥʥʳʭ ʧʘʮʠʝʥʪʦʢ ʩ ʥʘʣʠ-

ʯʠʝʤ ʭʨʦʥʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʧʝʯʝʥʠ ʫʚʝʣʠʯʠʚʘ-

ʣʘʩʴ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʫʤʤʳ ʬʝʨʤʝʥʪʦʚ 

ʃɼɻ4+5 ʚ 1,85 ʨʘʟʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʦʨʤʦʡ (ʈ<0,01) ʠ 

ʜʦʩʪʠʛʘʣʘ (59,6Ñ1,3)%. ɸʢʪʠʚʥʦʩʪʴ çʧʨʦʤʝʞʫʪʦʯ-

ʥʦʡè ʬʨʘʢʮʠʠ ʃɼɻ (ʃɼɻ3) ʩʦʭʨʘʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʥʦʨʤʳ ((19,3Ñ1,1)%; ʈ>0,05). ʉʫʤʤʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

çʘʵʨʦʙʥʳʭè ʬʨʘʢʮʠʡ ʃɼɻ1+2 ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴ-

ʥʳʭ ʩʥʠʞʘʣʘʩʴ ʜʦ (59,6Ñ1,6)% (ʧʨʠ ʥʦʨʤʝ 

(70,5Ñ2,8)%; ʈ<0,05). ɹʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ʠʟʦʬʝʨʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʃɼɻ ʦʪʤʝʯʘʣʠʩʴ 

ʚ ʘʙʩʦʣʶʪʥʦʤ ʠʩʯʠʩʣʝʥʠʠ. ɸʢʪʠʚʥʦʩʪʴ ʩʫʤʤʳ ʃɼɻ4+5 

ʩʦʩʪʘʚʣʷʣʘ (0,52Ñ0,04) ʤʢʤʦʣʴ/ʣÔʩ, ʪ.ʝ. ʧʨʝʚʳʰʘʣʘ 

ʥʦʨʤʫ ʚ 2,48 ʨʘʟʘ (ʈ<0,001). ʉʦʜʝʨʞʘʥʠʝ ʬʨʘʢʮʠʠ 

ʃɼɻ3 ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʛʝʩʪʘʮʠʠ ʙʳʣʦ ʨʘʚʥʦ 

(0,59Ñ0,05) ʤʢʤʦʣʴ/ʣÔʩ, ʯʪʦ ʚ 1,44 ʨʘʟʘ ʚʳʰʝ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʦʡ ʥʦʨʤʳ (ʈ<0,05). ɸʙʩʦʣʶʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʩʫʤʤʳ ʃɼɻ1+2 ʩʦʩʪʘʚʣʷʣʘ (1,63Ñ0,06) ʤʢʤʦʣʴ/ʣÔʩ, ʯʪʦ 
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ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʥʦʨʤʳ ʚ 1,09 ʨʘʟʘ (ʈ<0,05). ɺ ʮʝʣʦʤ 

ʭʘʨʘʢʪʝʨ ʚʳʷʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʦʬʝʨʤʝʥʪʥʦʛʦ ʩʧʝʢʪʨʘ ʃɼɻ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʦʚʘʣ ʦ ʪʠʧʠʯʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʩʦ ʩʪʦʨʦʥʳ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʙʦʣʴʥʳʭ, ʘ ʠʤʝʥʥʦ ʦ ʨʘʟʲʝʜʠʥʝʥʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʩ ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʥʘ ʤʝʥʝʝ ʵʬ-

ʬʝʢʪʠʚʥʳʡ ʧʫʪʴ ʘʥʘʵʨʦʙʥʦʛʦ ʛʣʠʢʦʣʠʟʘ. 

ɸʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʦʯʥʦʡ ɻɻʊʇ ʫ ʞʝʥʱʠʥ 

ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ (ʞʝʥʱʠʥʳ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝ-

ʨʝʤʝʥʥʦʩʪʴʶ) ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ (18,2Ñ1,4) 

ɽɼ/ʣ, ʪʦ ʝʩʪʴ ʜʦʩʪʠʛʘʣʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʨʝʬʝʨʝʥʪ-

ʥʦʡ ʥʦʨʤʳ (ʧʨʠ ʥʦʨʤʝ ʦʪ 6 ʜʦ 24 ɽɼ/ʣ ʧʨʠ ʩʨʝʜʥʝʤ 

ʟʥʘʯʝʥʠʠ (12,8Ñ3,7) ɽɼ/ʣ; ʈ>0,05). ʀʥʜʠʚʠʜʫʘʣʴ-

ʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ, ʯʪʦ ʫ 6 ʦʙʩʣʝʜʦʚʘʥʥʳʭ (11,1%) 

ʵʪʦʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʥʠʝ ʵʢʩʢʨʝʪʦʨʥʦʛʦ ʬʝʨʤʝʥʪʘ 

ʥʝ ʧʨʝʚʳʰʘʣʦ 6 ɽɼ/ʣ, ʵʪʦ ʙʳʣʠ ʞʝʥʱʠʥʳ ʩʦ ʩʨʦʢʦʤ 

ʛʝʩʪʘʮʠʠ 5-6 ʥʝʜʝʣʴ ʠʣʠ ʧʨʠʥʠʤʘʚʰʠʝ ʧʦʣʠʚʠʪʘ-

ʤʠʥʳ, ʩʦʜʝʨʞʘʱʠʝ ʘʩʢʦʨʙʠʥʦʚʫʶ ʢʠʩʣʦʪʫ. ʋ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʞʝʥʱʠʥ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʨʝʤʝʥʥʦ-

ʩʪʴʶ (36 ʣʠʮ ï 66,7%) ʘʢʪʠʚʥʦʩʪʴ ɻɻʊʇ ʚ ʩʳʚʦ-

ʨʦʪʢʝ ʢʨʦʚʠ ʥʝ ʧʨʝʚʳʰʘʣʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ 

ʜʣʷ ʞʝʥʱʠʥ (ʥʝ ʚʳʰʝ 24 ɽɼ/ʣ; ʈ>0,05), ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʩʦʭʨʘʥʝʥʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʝ-

ʯʝʥʠ, ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. ʋ ʦʩʪʘʣʴʥʳʭ ʦʙʩʣʝ-

ʜʦʚʘʥʥʳʭ (12 ʞʝʥʱʠʥ) ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʫʨʦʚʝʥʴ 

ʵʢʩʢʨʝʪʦʨʥʦʛʦ ʬʝʨʤʝʥʪʘ ʚʦʟʨʘʩʪʘʣ ʠ ʙʳʣ ʚ ʧʨʝʜʝ-

ʣʘʭ (28-78) ɽɼ/ʣ (ʈ<0,1). ʇʦʚʳʰʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ɻɻʊʇ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʦʛʣʘ ʙʳʪʴ ʧʨʝʜʚʝʩʪʥʠ-

ʢʦʤ ʨʘʟʚʠʪʠʷ ʭʦʣʝʩʪʘʪʠʯʝʩʢʦʛʦ ʛʝʧʘʪʦʟʘ ʙʝʨʝʤʝʥ-

ʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʧʝʨʠʦʜ ʛʝʩʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦ-

ʧʨʠʷʪʥʳʤ ʬʦʥʦʤ ʜʣʷ ʩʛʫʱʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʚʷʟ-

ʢʦʩʪʠ ʞʝʣʯʠ, ʘ ʥʘʣʠʯʠʝ ʛʠʧʦʪʦʥʠʠ 

ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʠ ʧʦʚʳʰʝʥʥʘʷ ʧʨʦʥʠʮʘʝ-

ʤʦʩʪʴ ʞʝʣʯʥʳʭ ʢʘʧʠʣʣʷʨʦʚ ʤʦʛʣʠ ʙʳʪʴ ʝʱʝ ʜʦ ʙʝ-

ʨʝʤʝʥʥʦʩʪʠ [6, ʩ.24, 9, ʩ.125, 12, ʩ.191].  

ʋ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʦʪʷʛʦʱʝʥʥʳʤ ʘʢʫ-

ʰʝʨʩʢʠʤ ʘʥʘʤʥʝʟʦʤ ʧʨʠ ʥʘʣʠʯʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʛʝʧʘ-

ʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʦʯʥʦʡ 

ɻɻʊʇ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ (57,5Ñ4,8) ɽɼ/ʣ, ʯʪʦ 

ʙʳʣʦ ʚ 4,49 ʨʘʟʘ ʚʳʰʝ ʨʝʬʝʨʝʥʪʥʦʡ ʥʦʨʤʳ 

(ʈ<0,01). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʫ 11 ʞʝʥʱʠʥ 

(25,6%) ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ ʧʘʨʝʥʭʠʤʳ ʧʝ-

ʯʝʥʠ, ʫʨʦʚʝʥʴ ʵʢʩʢʨʝʪʦʨʥʦʛʦ ʬʝʨʤʝʥʪʘ ʙʳʣ ʚ ʧʨʝ-

ʜʝʣʘʭ (8-28) ɽɼ/ʣ, ʪʦ ʝʩʪʴ ʩʦʭʨʘʥʷʣʩʷ ʚ ʟʥʘʯʝʥʠʷʭ 

ʨʝʬʝʨʝʥʪʥʦʡ ʥʦʨʤʳ (ʈ>0,05) ʜʣʷ ʞʝʥʱʠʥ. ʆʜʥʘʢʦ, 

ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ 

ʘʢʪʠʚʥʦʩʪʴ ɻɻʊʇ ʫʤʝʨʝʥʥʦ ʧʦʚʳʰʘʣʘʩʴ ʠ ʙʳʣʘ ʚ 

ʧʨʝʜʝʣʘʭ (35-74) ɽɼ/ʣ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʣʦʩʴ 

ʧʨʠʟʥʘʢʘʤʠ ʦʙʦʩʪʨʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʧʝ-

ʯʝʥʠ ï ʪʷʞʝʩʪʴʶ ʚ ʧʨʘʚʦʤ ʧʦʜʨʝʙʝʨʴʝ, ʧʦʚʳʰʝʥʥʦʡ 

ʫʪʦʤʣʷʝʤʦʩʪʴʶ, ʩʥʠʞʝʥʠʝʤ ʘʧʧʝʪʠʪʘ, ʘ ʫ ʯʘʩʪʠ 

ʞʝʥʱʠʥ ï ʪʦʰʥʦʪʦʡ ʚ ʪʝʯʝʥʠʝ ʜʥʷ). ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʧʝʯʝʥʠ ʚ ʧʝʨʠʦʜʝ ʧʨʝʜʛʨʘʚʠʜʘʨʥʦʡ ʧʦʜʛʦ-

ʪʦʚʢʠ ʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʚ 

ʣʝʯʝʙʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʦʬʠʣʘʢʪʠʢʠ ʅɹ ʵʩʩʝʥʮʠʘʣʴ-

ʥʳʭ ʬʦʩʬʦʣʠʧʠʜʦʚ.  

ɹʝʨʝʤʝʥʥʳʝ ʞʝʥʱʠʥʳ, ʦʩʦʙʝʥʥʦ ʩ ʭʨʦʥʠʯʝ-

ʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ, 

ʥʫʞʜʘʶʪʩʷ ʚ ʥʘʙʣʶʜʝʥʠʠ ʠ ʢʦʥʪʨʦʣʝ ʬʝʨʤʝʥʪʦʚ 

(ʃɼɻ ʠ ɻɻʊʇ) ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʛʝʩʪʘ-

ʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʦʩʣʝʜʥʝʤ ʪʨʠʤʝʩʪʨʝ ʛʝʩʪʘʮʠʠ 

ʚʦʟʤʦʞʥʦ ʜʘʣʴʥʝʡʰʝʝ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʘʢ-

ʪʠʚʥʦʩʪʠ ʦʙʱʝʡ ʃɼɻ ʩ ʥʘʨʫʰʝʥʠʝʤ ʝʝ ʠʟʦʬʝʨʤʝʥʪ-

ʥʦʛʦ ʩʦʩʪʘʚʘ, ʦʩʦʙʝʥʥʦ ʟʘ ʩʯʝʪ çʘʥʘʵʨʦʙʥʳʭè ʬʨʘʢ-

ʮʠʡ (ʃɼɻ4+5), ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʦʪ-

ʩʣʦʡʢʝ ʧʣʘʮʝʥʪʳ ʠʣʠ ʦ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʘʭ [2, 

ʩ.39, 6, ʩ.26]. 

ɺʳʚʦʜʳ. 

1. ɺ ʧʝʨʠʦʜ ʛʝʩʪʘʮʠʠ ʫ ʞʝʥʱʠʥ ʩ ʭʨʦʥʠʯʝ-

ʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ 

(ʩʪʝʘʪʦʟ ʧʝʯʝʥʠ, ʥʝʘʣʢʦʛʦʣʴʥʳʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ) ʠ 

ʧʨʠʚʳʯʥʳʤ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʨʘʥ-

ʥʠʡ ʩʨʦʢ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦ-

ʨʦʪʦʯʥʦʡ ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ. 

2. ɺʦʟʨʘʩʪʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʦʙʱʝʡ ʣʘʢʪʘʪʜʝʛʠʜ-

ʨʦʛʝʥʘʟʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʝʥʱʠʥ ʩ ʭʨʦʥʠʯʝ-

ʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʝʯʝʥʠ ʧʨʠ ʧʨʠʚʳʯʥʦʤ ʥʝʚʳ-

ʥʘʰʠʚʘʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʪʤʝʯʘʣʦʩʴ ʟʘ ʩʯʝʪ ʧʦʚʳ-

ʰʝʥʠʷ çʘʥʘʵʨʦʙʥʳʭè ʬʨʘʢʮʠʡ (ʃɼɻ4+5) ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʠ ʘʙʩʦʣʶʪʥʦʤ ʠʩʯʠʩʣʝʥʠʠ, ʯʪʦ ʨʘʩ-

ʮʝʥʠʚʘʣʦʩʴ ʢʘʢ ʧʦʚʨʝʞʜʝʥʠʝ ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʩʠʥʜʨʦʤʘ ʮʠʪʦʣʠʟʘ ʩ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ 

ʜʝʪʦʢʩʠʢʘʮʠʠ.  

3. ɺ ʧʝʨʠʦʜʝ ʛʝʩʪʘʮʠʠ ʫ ʞʝʥʱʠʥ ʩ ʭʨʦʥʠʯʝ-

ʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ ʠ ʧʨʠʚʳʯ-

ʥʳʤ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʨʘʥʥʠʡ ʩʨʦʢ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʛʘʤʤʘ-ʛʣʫʪʘʤʠ-

ʣʪʨʘʥʧʝʧʪʠʪʘʟʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʦʚʘʣʦ ʦʙ ʘʢʪʠʚʘʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʮʠʪʦʣʠʪʠʯʝ-

ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʘʨʝʥʭʠʤʝ ʧʝʯʝʥʠ.  

4. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʨʫʰʝʥʠʷ ʘʢʪʠʚ-

ʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʳʨʘʞʝʥʥʦʩʪʴ 

ʮʠʪʦʣʠʪʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʙʝʨʝʤʝʥʥʳʭ ʩ ʧʦʨʘʞʝ-

ʥʠʝʤ ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝ-

ʥʠʷ ʚ ʧʝʨʠʦʜ ʧʨʝʜʛʨʘʚʠʜʘʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 
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Abstract 

Through the incubation of single-celled alga Chlorella vulgaris Biej. in sodium selenite and chrome(III)  chlo-

ride aquaculture, selenium chrome lipid substance has been obtained, separated and tested on the rats with exper-

imental type 2 diabetes. Diabetes was induced in 2 stages: 1) high-calorie diet+sodium glutamate for 4 weeks; 2) 

intraperitoneal introduction of streptozotocin (65 mg/kg), preceded by nicotinamide (230 mg/kg). When intro-

duced to the rats with experimental diabetes in 1 ml of 1% starch and water suspension, selenium (0.6mcg), chrome 

(1.05mcg) and lipid (0.5 mg) have been found to decrease intoxication and improve carbohydrate and lipid me-

tabolism both in the liver and blood serum, thus proving efficacy for diabetes prevention and treatment. 

 

Keywords: Chlorella vulgaris Beij., selenium chrome lipid complex, rats, type 2 diabetes, glucose, strepto-

zotocin, nicotinamide. 

 

Introduction . Diabetes being associated with 

concomitant diseases, complications and early disabil-

ity, searching for the up-to-date prevention and treat-

ment tactics is the issue of the day. As a spreading epi-

demic disease, type 2 obesity-aggravated diabetes is a 

global threat of the century and a challenging medical 

problem. According to scientific data [1], about 80ï85 

% patients with type 2 diabetes are inclined to excessive 

corpulence, therefore introducing a two-decades old 

term "diabesity" (combination of "diabetes" and "obe-

sity"). Underlying type 2 diabetes are two crucial fac-

tors, or at least two genetic defects: insulin resistance 

and disturbed insulin secretion, the first causing insulin 

resistance and/or obesity, whereas the second - de-

creased ɓ-cells' secretory activity or their sensitivity to 

high blood glucose content. The use of biologically ac-

tive supplements (BAS) for the prevention of metabolic 

imbalance seems to be promising. BAS with selenium 

and essential metals are now widely used for the pre-

vention of metabolic imbalance, but these are mostly 

physical mixtures of non-organic selenium compounds 

and metal salts, having low efficacy and causing side 

effects [2]. 

Both selenium and chrome are essential for the im-

provement of metabolism as well as for prevention and 

correction of a number of pathologies [3]. As regards 

chrome-and selenium-containing drugs, the intake of 

selenium-containing products does not fully meet the 

need of humans in selenium and many other microele-

ments, much less their complex consumption. 

Single-celled algae, containing biologically active 

substances which had been produced due to intracellu-

lar biosynthesis, are currently used as a source of or-

ganic compounds and microelements. They can absorb 

and accumulate exogenous microelements by including 

them into pigments, proteins and lipids [4]. Drugs of 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ford%20HB%5BAuthor%5D&cauthor=true&cauthor_uid=19609401
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schust%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=19609401
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Ford%20HB%5BAuthor%5D&cauthor=true&cauthor_uid=19609401
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schust%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=19609401
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chlorella Chlorella vulgaris proved to be the source of 

biologically available chlorophyll as well as of a series 

of vitamins, amino acids and fatty acid which possess 

antitoxic and antisclerotic characteristics [5]. We have 

already established optimal conditions for selenium and 

microelements' accumulation by chlorella cells in the 

aquaculture with an adequate medium for the produc-

tion of nutriceutics [6]. Introduction of selenium 

chrome lipid substance to intact rats resulted in the in-

crease of succinate dehydrogenase and cytochrome ox-

idase activity, as well as that of reduced glutathione. 

Besides, glutamate dehydrogenase way of glutamate 

formation has been found to become more intensive. 

The use of selenium chrome lipid complex contributed 

to better functioning of both antioxidant system com-

ponents and energy exchange [2]. 

The above-said taken into account, our objective 

has been to study the effect of Chlorella vulgaris Beij-

derived selenium chrome lipid complex on the meta-

bolic processes in rats under experimental "diabesity", 

and to compare the effect of non-organic and organic 

chrome and selenium compounds on the rat metabolism 

under this pathology. 

Materials and methods. BAS was obtained from 

unialgal Chlorella vulgaris Beij. CCAP- 211/11ʚ, that 

had been grown in uptake conditions on the Fitzgerald 

medium, Zehnder and Gorham ˉ11 modification at 

22ï 25□ʉ, illumination 2500 lux, 16/8 h [7]. In line with 

previous findings [6], Na2SeO3 aqueous solution as cal-

culated for Se4+ ï 10,0 mg/dm3 and CrCl3Ŀ6H2O aque-

ous solution with Cr3+ ï 5,0 mg/dm3 were added to the 

alga culture. Living cells' biomass was taken on the 7th 

cultivation day, the culture that had been grown in sel-

enit- and chrome salts-free medium used as control. 

Lipids were extracted from the alga biomass with 

chloroform-methanol mixture at 2:1 ratio by Folch 

method [8]: 20 weight particles of extraction mixture 

were added to 1 weight particle of wet biomass and left 

for 12 hours. Non-lipid extract admixtures were washed 

out with 1% KCl solution. The total number of lipids 

was determined by gravimetric method following the 

distillation of extraction mixture [9].  

Selenium content in the lipid extract after its igni-

tion with HNO3 in hermetic weighing bottles at 

t=120Áʉ for 2 hours was determined spectrophotomet-

rically with ʦË- phenylene diamine, wave length 335 

nm [10], whereas chrome content, after ignition with 

the mixture of HNO3 and ʅ2SO4 in hermetic weighing 

bottles, was determined spectrophotometrically with 

mordant S, wave length556 nm [11].  

Subjected to research were 125 mongrel albino 

male rats (initial mass ï 160 ï 80 g). Keeping and ma-

nipulations were performed according to the regula-

tions of "General Ethical Principles of Experiments on 

Animals", approved by the 1st National Congress on 

Bioethics (Kyiv, 2001) and the regulations of European 

Convention for the Protection of Vertebrate Animals 

used for Experimental and other Scientific Purposes 

(Strasbourg, 1985). The animals were kept in routine 

vivarium conditions. They were kept for 10 days in the 

experimental room for adaptation, then weighed and 

randomly divided into 7 groups: control group1 ï intact 

rats (C); 2ï7 ï groups of animals with experimental di-

abetes (ED): 2 ï animals with ED withdrawn from the 

experiment on the 21 day (ED1); 3 ï animals with ED 

withdrawn from the experiment on the 35 day (ED2); 4 

ï animals with ED + preventive introduction of sele-

nium chrome lipid complex (ED+Pr); 5 ï animals with 

ED + therapeutic introduction of selenium chrome lipid 

complex (ED+Th); 6 ï animals with ED + preventive 

and therapeutic introduction of selenium chrome lipid 

complex (ED+Pr+Th1); 7 ï animals with ED + intro-

duction of chrome chloride (CrCl3Ŀ6H2O) and sodium 

selenit (Na2SeO3) for therapeutic purpose (ED+Th2). 

Scientific data taken as a basis [12], we decided to 

model D2 in 2 stages, that is at the background of obe-

sity in experimental animals. Stage 1 ï modelling of al-

imentary obesity. Experimental model of alimentary 

obesity for groups 2 ï 7 was simulated by 4-week use 

of food attraction inductor ï glutamic acid sodium salt 

at 0.6:100.0 ratio, and high-calorie diet of standard food 

(47 %), condensed milk (44 %), corn oil (8%) and veg-

etable starch (1%) ï diet #ʉ 11024, ResearchDietes, 

NewBrunswick, NJ [13]. The control group (C) re-

ceived conventional food and had free access to water 

throughout the experimental period. 

Simulation of alimentary obesity was monitored 

by weighing, measuring nasal-anal length and calculat-

ing body weight index (BWI) ï dividing body weight 

(in grams) by body length (in centimetres) squared 

[14]. 

Used as a basis for the choice of experimental 

model of streptozotocin-induced diabetes were the rec-

ommendations by A.A. Spasov et al. [15], who found 

increased resistance of Langerhans islets' ɓ-cells to the 

damaging effect of streptozotocin, provided nicotina-

mide had been previously introduced. This makes pos-

sible to simulate the condition, maximally related to 

type 2 diabetes which reveals itself in moderate and sta-

ble hypoglycemia as well as in the presence of urine in 

glucose without signs of acidosis. 

According to research data [16, 17], biochemical 

findings enable to interpret developing diabetes on the 

21 day since cytotoxin has been introduced.  

The next stage of diabetes modelling was single 

intraperitoneal introduction of çSigmaè (USA) strepto-

zotocin after 24-hour starvation and free access to water 

on the basis of 65 mg/kg (on 0.1 citrate buffer, pH=4.5), 

preceded 15 minutes by intraperitoneal nicotinamide 

(230 mg/kg in physiological solution). Control rats 

were introduced citrate buffer only. Starting from the 

very first day of streptozotocin and nicotinamide intro-

duction, group 4 rats were subjected to 21-day daily in-

tragastric introduction of 1 ml 1% water starch solution, 

containing chlorella-derived lipid complex of selenium 

(0.6 mcg), chrome (1.05 mcg) and lipids (0.5 mg), that 

is correlative with everyday physiological standards of 

the elements' intake [18, 19]. Group 5 rats were being 

introduced suspension similarly for 35 days. Group 6 

animals were being introduced selenium chrome lipid 

complex for 14 days, starting on the 21 day since cyto-

toxin ntroduction. Within 21-35 days, group 7 rats were 

being introduced starch solution of sodium selenit and 

chrome chloride, containing the similar daily dose of 
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these microelements in terms of Se4+ and Cr3+. For ex-

perimental purity, groups 1 and 2 were being injected 

perophysiologic solution for 21 days, whereas group 3 

ï for 35 days. Groups 1, 2 and 4 were euthanized under 

thiopental anaesthetic on the 21 day, and groups 3,5,6 

and 7 ï on the 35 day. 

Blood serum and liver were taken for the research. 

Blood samples were taken from the heart and centri-

fuged for 30 minutes at 3000 rounds/min. The blood 

serum obtained (supernatant) was used for the research. 

Separated liver (500 mg) was used for obtaining the ho-

mogenate by the method of differentiated homogeniz-

ing, preceded by perfusion with 5.0 ml of physiologic 

solution. Diabetes development was confirmed by the 

determination of blood and urine glucose content, urine 

ketone bodies, tolerance degree to glucose load. In ad-

dition, the degree of non-enzymatic protein glycosyla-

tion was assessed by fructosamine level in the blood se-

rum [20]. 

Blood glucose content (mmol/l) was determined 

with a glucometer "Accu-Chek Active" ("RocheDiag-

nosticsGmbH", Germany), whereas urine glucose con-

tent ("Glucotest", %) and ketone bodies content ("Ace-

tone test, mmol/l") were assessed with "PVP "Norma" 

test-strip. 

Glucose tolerance test was performed in the morn-

ing on the 14 day of diabetes development. Blood sam-

ples were taken from the caudal vein. Prior to and after 

glucose load, blood sampling and assessment of glu-

cose content were performed (fasting ï zero point, 30, 

60, 90, 120 minutes after glucose intake). Glycemic 

curve was plotted on the basis of test findings. 

Lipid profile test ( cholesterol, high density and 

low density lipoproteins concentrations) was per-

formed by enzymatic methods with an assay kit "Felic-

itDiagnostic" (Ukraine). 

Degree of endogenous intoxication was assessed 

by medium molecules content (MMC) in the blood se-

rum [21] through the isolation of acid-soluble fraction 

of medium molecules, followed by the detection of ten-

fold solved supernatant fluid on the SF-46 spectropho-

tometer, at wave lengths 254 and 280 nm. The research 

findings were processed with a programme Statistica 

6.0 using the methods of variation statistics. 

Research findings. Chromatographic and mass-

spectrometric analysis of selenium-containing lipids 

Chlorella vulgaris [22], grown at high Se(IV) concen-

trations, revealed the presence of selenium in all lipid 

fractions, the mechanism of selenium inclusion remain-

ing unclear. Yet, included selenium and metals are 

tightly bound to lipids, since a number of these micro-

elements is found following isolation procedure. Most 

likely, this bond is both the result of microelements' ad-

sorption and their inclusion into lipid molecules at the 

site of double bond in unsaturated fatty acid or due to 

intermolecular co-ordination [3], thus making possible 

to regard these complexes as chemically homogenous 

and phisiologically adequate. 

Previous findings [2] indicate that feeding mon-

grel albino male rats (b.w. 160 ï 180 g) once a day for 

14 days with starch solution of ɮʝ-Cr-lipid complex (1 

ml containing 1.85 mcg selenium, 1.1 mcg chrome and 

0.5 mg lipids) would not c result in intoxication, since 

the content of medium molecular peptides 1 (MMP1) 

was found to decrease 1.6 times whereas that of MMP2 

ï 1.4 times. Besides, both liver and blood serum re-

vealed decreased malonic dialdehyde and diene conju-

gate content alongside increased energy status (in-

creased succinate dehydrogenase and cytochrome oxi-

dase activity). In addition, glutamate dehydrogenase 

way of glutamate formation was found to become more 

intense, along with increased catalase activity and re-

duced glutathione content. 

Determination of blood glucose content for the as-

sessment of diabetes development in rats (Fig.1) 

 
Fig.1. Effect of selenium chrome lipid complex on the glucose concentration in the blood of rats (ʄÑm, n=12). 

Comment: here and in figures 3ï5 index difference is reliable (ʨ<0.05 by Student's t-criterion) relative to: * ï 

control group (C), Ĥ ïD1 group; # ï D2 group. 

 

For the intact rats, the index was 4.1Ñ0.1 mmol/l, 

whereas for the ED animals it increased 3.8 times 

(15.9Ñ0.33 mmol/l) on the 3d day, 11.5Ñ0.29 mmol/l ï 

on the 7th day and 8.9Ñ0.23 mmol/l ï on the 14th day. 
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From this point on, glycemia level remained almost in-

variable ï 8.7Ñ0.21 mmol/l and 9.0Ñ0.23 mmol/l on the 

21st and 35th day, respectively. 

Assessment of urine glucose content revealed sim-

ilar dynamics. For intact rats, the index was 0%, the 

growing to 0.5% on the 3-7 days after cytotoxin intro-

duction, and later on ï 0.1%. However, research of 

urine ketone bodies content gave a negative result, in-

dicating the lack of ketoacidosis that is typical for type 

1 diabetes. 

According to WHO data [23], diabetes is diag-

nosed at fasting glucose concentration in venous or ca-

pillary blood > 6.1 mmol/l. Two hours after glucose tol-

erance test (GTT) or at random determination, diabetic 

glucose concentration in the capillary blood > 11.1 

mmol/l, and in venous blood >10.0 mmol/l. Ensuing 

from GTT curves' analysis is that animals with ED2 re-

vealed 13 mmol/l higher glycemia level 2 hours since 

glucose introduction (Fig.2).  

 
Fig.2.Glycemia dynamics at oral GTT in rats (ʄÑm, n=12). 

 

Maximum increase of glucose blood content in C 

and D groups, nearly twice as the concentration index 

for the control group, was found 60 min after glucose 

load. The index barely changed within the next 30 min, 

and was found to be gradually decreasing thereafter. 

Research findings confirm decreased tolerance to glu-

cose in this group, indicating disturbed glucose trans-

portation to the cells and developing insulin resistance.  

The degree of glucose homeostasis disturbance is 

additionally confirmed by an Amadori product ï fruc-

tosamine, widely used for the evaluation of non-enzy-

matic protein glycosylation. It is more dynamic than 

glycated hemoglobin, that characterises long-term (2 ï 

3 months) control of diabetes. Fructosamine concentra-

tion, with two-week half-life, is capable of representing 

early glucose homeostasis disturbance. Therefore, its 

use is grounded by the specifics of this research. As can 

be seen from Fig.4, diabetic rats revealed significant in-

crease (1.88 times) of blood serum fructosamine con-

centration (ED1 group) that is indicative of activated 

non-enzymatic glycosylation and intensified glucose 

metabolization through hexosamine (fructose for-

mation) in insulin- resistant tissues [24]. 

In diabetes, disturbed carbohydrate metabolism is 

concomitant with marked lipid metabolism changes ï 

increased low density lipoproteins' (LDLP) content (1.3 

times) and cholesterol (2.0 times). Besides, persistent 

intoxication is observed (1.7 and 2.2 times increase of 

medium mass 1 (MM1) and medium mass 2 (MM2) 

content, respectively). 

Thus, research findings prove that our procedure 

can be used as an adequate type 2 diabetes model. 

Introduction of selenium chrome lipid complex re-

sulted in reduced systemic intoxication (Fig.3): group 

ED1 revealed decreased MM1 (by 15.7%) and in-

creased MM2 content (by 23.5%); as compared with 

ED2 group, MM1 content in groups ED+Th1, 

ED+Th2, ED+Pr+Th decreased by 9.9%, 5.6% and 

22.5%, respectively, whereas MM2 content increased 

by 17.9%, 9% and 37.4%, respectively. 
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Fig. 3.Rat blood serum MM content ʙ) (MÑm; n =8ï13). 

 

Introduction of selenium chrome lipid complex to 

rats improves carbohydrate metabolism. According to 

the data in Fig.1 and Fig.4, group ED+Pr rats revealed 

decreased blood glucose content by 3.5% and fructosa-

mine ï by 9.6%, as compared with ED group. In com-

parison with ED2 group, glycemia degree for groups 

ED+Th1, ED+Th2 and ED+Pr+Th was found to de-

crease by 10%, 5.6% and 14.5%, respectively, whereas 

fructosamine level decreased by 6.7%, 5.5% and 

12.2%, respectively. 

 
Fig. 4 Fructosamine concentration in rat blood serum (ʄÑm, n=8ï9). 

 

Improved lipid metabolism is noted (Fig.5): as 

compared with ED1 group, ED+Pr group revealed de-

creased cholesterol and LDLP content by 18.6% and 

7.1%, respectively; by 21.8% and 19.4 % ï in ED+Th1 

group; by 7.5% and 6.5 % ï in ED+Th2 group; by 

19.5% and 19.4% - in group ED+Pr+Th1. High density 

lipoproteins' content (HDLP) was found to have in-

creased: in ED+Pr group ï by 8.1% as compared with 

D1 group; in comparison with ED2 group, the values in 

ED+Th1 and ED+Pr+Th1 ï by 2.7% and 5.4%, respec-

tively. HDLP indices in ED+Th2 group remained sta-

ble. 
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ʘ 
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Fig.5 Systemic cholesterol content (ʘ) and cholesterol in rat blood serum lipoproteins (b) (MÑm; n=8ï9). 

 

As seen before, chorella posesses antioxidant ac-

tivity  and may be helpful in preventing diabetes and di-

abetic complications [25], along with producing hypo-

glycemic effect[26]. 

We have previously established the regulatory role 

of the substance under research in intact rats, regarding 

energy exchange and the state of oxidative processes 

[27,28]. Normalizing properties of chlorella-derived 

selenium-metal drugs may be realised through their in-

clusion into lipids [29] and "screening" of their peroxi-

dation, when biological effect of selenium accumula-

tion reveals itself in providing non-enzymatic way of 

lipids' antioxidant protection at the background of de-

creasing role of catalase and superoxide dismutase in 

the antioxidant protection [30]. 

The research findings are indicative of selenium 

chrome lipid complex decreasing intoxication status 

and effecting essentially metabolism in rats under ex-

perimental diabetes. 

Summary. Uncovered basic index changes of car-

bohydrate and lipid metabolism are in line with the clin-

ical presentation of developing diabetes and are con-

cordant with metabolic disturbances in insulin-inde-

pendent diabetics. Therapeutic and preventive 

introduction of chlorella-derived selenium chrome lipid 

complex in progressing streptozotocin diabetes contrib-

utes to the normalization of a series of metabolism in-

dices and to the reduction of concomitant intoxication 

background. Basing on research findings, it is accepta-

bly to assert that the implication of chlorella-derived 

selenium chrome lipid complex provides considerably 

higher therapeutic effect in diabetis, being more effec-

tive as compared with non-organic compounds, which 

are much less assimilated in the body. The findings ob-

tained are promising in view of the implication of bio-

logically active chlorella supplements with Cr3+ and 

ɮʝ4+ ions for the correction of diabetic pathology. 
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ʌʝʜʯʝʥʢʦ ɺ.ʖ. 

ʂʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʥʝʚʨʦʟʦʚ ʠ ʧʦʛʨʘʥʠʯʥʳʭ ʩʦʩʪʦʷʥʠʡ, 

ɻʋ çʀʥʩʪʠʪʫʪ ʥʝʚʨʦʣʦʛʠʠ, ʧʩʠʭʠʘʪʨʠʠ ʠ ʥʘʨʢʦʣʦʛʠʠ ʅɸʄʅ ʋʢʨʘʠʥʳè 

 

Abstract 

The article contains materials devoted to the consideration of immunometabolic correlates of depressive dis-

orders, in particular insulin resistance, from the position of allostasis, which were presented at the 25th European 

Congress of Psychiatrists in Florence (Italy), 1-4 April 2017. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʤʘʪʝʨʠʘʣʳ, ʧʦʩʚʷʱʸʥʥʳʝ ʨʘʩʩʤʦʪʨʝʥʠʶ ʠʤʤʫʥʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʢʦʨʨʝʣʷʪʦʚ ʜʝ-

ʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʩ ʧʦʟʠʮʠʠ ʘʣʣʦʩʪʘʟʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʥʘ 25-ʤ ɽʚʨʦʧʝʡʩʢʦʤ ʂʦʥʛʨʝʩʩʝ ʧʩʠʭʠʘʪʨʦʚ ʚ ʛ. ʌʣʦʨʝʥʮʠʷ (ʀʪʘʣʠʷ), 1-4 ʘʧʨʝʣʷ 2017 ʛ. 

 

Keywords: depressive disorders; metabolic correlates; insulin resistance; allostasis; allostatic load. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʧʨʝʩʩʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ; ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʢʦʨʨʝʣʷʪʳ; ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ; 

ʘʣʣʦʩʪʘʟ; ʘʣʣʦʩʪʘʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ. 

 

ɼʘʥʥʳʡ ʦʙʟʦʨ ʧʦʜʛʦʪʦʚʣʝʥ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 25-

ʛʦ ʂʦʥʛʨʝʩʩʘ ɽʚʨʦʧʝʡʩʢʦʡ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʘʩʩʦ-

ʮʠʘʮʠʠ (ʘʧʨʝʣʴ 2017 ʛʦʜʘ, ʌʣʦʨʝʥʮʠʷ) ʫʯʘʩʪʥʠ-

ʢʘʤʠ ʧʨʦʝʢʪʘ çɺʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ɺʩʝ-

ʤʠʨʥʦʡ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʠ ʢʦʤʧʘʥʠʠ 

çʉʝʨʚʴʝè ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʞʫʨʥʘ-

ʣʦʚ ɿʦʥʳ 10 ɺʇɸ (East European Educational WPA - 

Servier Academy - çEEE WPA- Servier Academyè).  

ɼʝʧʨʝʩʩʠʷ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʧʩʠʭʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɹʨʝʤʷ 

ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷ-

ʝʪʩʷ ʥʘ ʩʦʤʘʪʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ. ɺ ʩʚʦʸʤ ʜʦʢʣʘʜʝ 

çɼʝʧʨʝʩʩʠʷ ʠ ʝʝ ʧʦʩʣʝʜʩʪʚʠʷ: ʘʣʣʦʩʪʘʪʠʯʝʩʢʘʷ ʥʘ-

ʛʨʫʟʢʘ ʚ ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʝʛʦ ʟʚʝʥʘè ʚ ʨʘʤʢʘʭ ʩʝ-

ʤʠʥʘʨʘ çɸʣʣʦʩʪʘʟ: ʠʥʩʫʣʠʥ ʠ ʛʦʣʦʚʥʦʡ ʤʦʟʛ. ʇʦʩ-

ʣʝʜʩʪʚʠʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʦʣʝʟʥʠ ʠ ʪʝʨʘʧʠʠ ʚ 

ʧʩʠʭʠʘʪʨʠʠè B. Penninx (ʅʠʜʝʨʣʘʥʜʳ) ʙʳʣʦ ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʜʝʧʨʝʩʩʠʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʚʳʰʘʝʪ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ, ʥʘʧʨʠʤʝʨ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ, ʠʥʩʫʣʴʪʘ, ʜʠʘʙʝʪʘ ʠ ʦʞʠʨʝʥʠʷ. ʕʪʠ ʩʦʤʘʪʠ-

ʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ ʙʳʪʴ ʯʘʩʪʠʯʥʦ ʚʳʟʚʘʥʳ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ, ʠʤʤʫʥʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ, ʚʝʛʝ-

ʪʘʪʠʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʠ ʜʠʩʨʝʛʫʣʷʮʠʝʡ ʛʠʧʦʪʘ-

ʣʘʤʦ - ʛʠʧʦʬʠʟʘʨʥʦ - ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ 

(HPA) - ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʦʣʘʛʘʶʪ, ʯʘʱʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʧʨʝʩʩʠʝʡ. ɼʦʢʘʟʘʪʝʣʴ-

ʩʪʚʘ, ʩʚʷʟʳʚʘʶʱʠʝ ʜʝʧʨʝʩʩʠ  ʁʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ 

ʩʠʥʜʨʦʤʦʤ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʜʝʧʨʝʩʩʠʚʥʳʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʯʘʱʝ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʪʘʢʠʤʠ ʝʛʦ ʢʦʤ-

ʧʦʥʝʥʪʘʤʠ, ʢʘʢ ʘʙʜʦʤʠʥʘʣʴʥʦʝ ʦʞʠʨʝʥʠʝ ʠ ʜʠʩʣʠ-

ʧʠʜʝʤʠʷ [1].  

B. Penninx ʧʨʠʚʝʣʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʚʷʟʠ 

ʤʝʞʜʫ ʜʝʧʨʝʩʩʠʝʡ ʠ ʥʘʯʘʣʦʤ ʤʥʦʛʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʳʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʦʨʛʘʥʠʟʤʘ. ɺ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʨʘʟʣʠʯʥʳʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʨʝʩʩʦʤ, 

ʚʝʨʦʷʪʥʦ, ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʩʦʤʘʪʠ-

ʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʜʝʧʨʝʩʩʠʚʥʳʭ. ʇʨʠ ʵʪʦʤ, ʤʘʣʦʚʝʨʦʷʪʥʦ, 

ʯʪʦʙʳ ʠʥʠʮʠʠʨʫʶʱʠʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ ʙʳʣʠ ʢʨʘʡʥʝ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ. ʅʘ ʩʘʤʦʤ 

ʜʝʣʝ, ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʦʚʣʝʢʘʶʪʩʷ ʤʥʦ-

ʞʝʩʪʚʝʥʥʳʝ ʜʠʩʨʝʛʫʣʷʮʠʠ ʩʪʨʝʩʩ-ʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ 

ʠʤʤʫʥʥʫʶ, HPA ʠ ʚʝʛʝʪʘʪʠʚʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, 

ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʦʙʱʠʝ ʧʨʦʪʝʦʤʥʳʝ ʠʣʠ ʤʝʪʘʙʦ-

ʣʠʯʝʩʢʠʝ ʧʫʪʠ. ʂʦʥʮʝʧʮʠʷ ʘʣʣʦʩʪʘʪʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʘʣʠʯʠʝ ʤʫʣʴʪʠʩʠʩʪʝʤʥʦʡ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʨʝʛʫʣʷʮʠʠ. 

ɻʝʪʝʨʦʛʝʥʥʦʩʪʴ ʜʝʧʨʝʩʩʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʩʪʘʸʪʩʷ ʧʨʝʜʤʝʪʦʤ ʦʙʩʫʞʜʝʥʠʷ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʝʜʳʜʫʱʠʝ ʧʦʧʳʪʢʠ ʵʤʧʠʨʠʯʝʩʢʠ 

ʨʘʟʜʝʣʠʪʴ ʜʝʧʨʝʩʩʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. B. Penninx 

ʧʨʝʜʩʪʘʚʠʣʘ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʧʨʝʩʩʠʠ ʠ 

ʪʨʝʚʦʛʠ ʚ ʅʠʜʝʨʣʘʥʜʘʭ (NESDA), ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ 

ʚʳʷʚʣʝʥʠʝ ʧʦʜʪʠʧʦʚ ʜʝʧʨʝʩʩʠʠ ʚʥʫʪʨʠ ʙʦʣʴʰʦʡ ʢʦ-

ʛʦʨʪʳ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʧʨʝʩʩʠʚʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ 

[2].  

ɺ ʭʦʜʝ ʦʙʩʣʝʜʦʚʘʥʠʷ 818 ʣʠʮ ʩ ʜʠʘʛʥʦʟʦʤ ʪʝ-

ʢʫʱʝʛʦ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʦ DSM-IV (ʩ 

ʫʯʸʪʦʤ ʢʣʠʥʠʢʦ-ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ, ʜʝʤʦʛʨʘʬʠ-

ʯʝʩʢʠʭ ʠ ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ) ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʪʨʠ ʧʦʜʪʠʧʘ ʜʝʧʨʝʩʩʠʠ: ʪʷʞʝʣʳʡ ʤʝʣʘʥ-

ʭʦʣʠʯʝʩʢʠʡ ʧʦʜʪʠʧ (ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ï 46,3%), 

ʪʷʞʝʣʳʡ ʘʪʠʧʠʯʥʳʡ ʧʦʜʪʠʧ (ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ï 

24,6%) ʠ ʧʦʜʪʠʧ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ (ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʩʪʴ ï 29,1%). ʆʙʘ ʪʷʞʝʣʳʭ ʧʦʜʪʠʧʘ ʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʥʝʚʨʦʪʠʟʤʦʤ 

(ʤʝʣʘʥʭʦʣʠʯʝʩʢʠʡ OR = 1,05 [95% CI, 1,01-1,10], 

ʘʪʠʧʠʯʥʳʡ OR = 1,07 [95% CI, 1,03-1,12]), ʥʝʪʨʫʜʦ-

ʩʧʦʩʦʙʥʦʩʪʴʶ (ʤʝʣʘʥʭʦʣʠʯʝʩʢʠʡ OR = 1,07 [95% CI 

1,04-1,09], ʘʪʠʧʠʯʥʳʡ OR = 1,06 [95% CI, 1,04-
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1,07]) ʠ ʤʝʥʴʰʝʡ ʵʢʩʪʨʘʚʝʨʩʠʝʡ (ʤʝʣʘʥʭʦʣʠʯʝʩʢʠʡ 

OR = 0,95 [95% CI, 0,92-0,99]; ʘʪʠʧʠʯʥʳʡ OR = 0,95 

[95% CI, 0,92-0,99 ]), ʯʝʤ ʧʦʜʪʠʧ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ. ʉʨʘʚʥʝʥʠʝ ʤʝʣʘʥʭʦʣʠʯʝʩʢʦʛʦ ʧʦʜʪʠʧʘ ʩ 

ʘʪʠʧʠʯʥʳʤ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʨʝʜʠ ʨʝʩʧʦʥʜʝʥʪʦʚ ʤʝ-

ʣʘʥʭʦʣʠʯʝʩʢʦʛʦ ʧʦʜʪʠʧʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʴʰʝ 

ʢʫʨʷʱʠʭ ʣʠʮ (ʘʪʠʧʠʯʥʳʡ OR = 0,57 [95% CI, 0,39-

0,84]) ʠ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʩʢʠʭ ʪʨʘʚʤ (ʘʪʠ-

ʧʠʯʥʳʡ OR = 0,86 [95% CI, 0,74-1,00]), ʘ ʩʨʝʜʠ ʨʝ-

ʩʧʦʥʜʝʥʪʦʚ ʘʪʠʧʠʯʥʦʛʦ ʪʠʧʘ ʧʨʝʦʙʣʘʜʘʣʠ ʞʝʥ-

ʱʠʥʳ (ʘʪʠʧʠʯʥʳʡ OR = 1,52 [95% CI, 0,99-2,32]), 

ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ (ʘʪʠʧʠʯʥʳʡ OR = 

1,13 [95% CI, 1,09-1,17]) ʠ ʯʘʱʝ ʥʘʙʣʶʜʘʣʩʷ ʤʝʪʘ-

ʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ (ʘʪʠʧʠʯʥʳʡ OR = 2,17 [95% 

CI, 1,38-3,42]). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʞʥʳʤʠ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʤʝʞʜʫ ʧʦʜʪʠʧʘʤʠ ʦʢʘʟʘʣʠʩʴ ʢʘʢ ʪʷ-

ʞʝʩʪʴ ʜʝʧʨʝʩʩʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʪʘʢ ʠ ʝʸ ʭʘʨʘʢ-

ʪʝʨ (ʤʝʣʘʥʭʦʣʠʯʝʩʢʠʡ ʠʣʠ ʘʪʠʧʠʯʥʳʡ). ʅʘʣʠʯʠʝ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʠ ʤʝ-

ʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʧʨʠ ʘʪʠʧʠʯʥʦʤ ʧʦʜʪʠʧʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʯʘʩʪʠʝ ʚ ʝʛʦ ʧʘʪʦʛʝʥʝʟʝ ʤʝʪʘʙʦʣʠʯʝ-

ʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʈʠʩ. 1). 

 

 çʊʠʧʠʯʥʘʷè ʜʝʧʨʝʩʩʠʷ çɸʪʠʧʠʯʥʘʷè ʜʝʧʨʝʩʩʠʷ 

ʉʠʤʧʪʦʤʘʪʠʢʘ ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ / ʚʝʩʘ, 

ʙʝʩʩʦʥʥʠʮʘ 

ʧʦʚʳʰʝʥʥʳʡ ʘʧʧʝʪʠʪ / ʚʝʩ, ʛʠʧʝʨʩʦ-

ʤʥʠʷ 

ʂʦʨʨʝʣʷʪʳ ʢʫʨʝʥʠʝ, ʥʝʛʘʪʠʚʥʳʝ ʞʠʟʥʝʥʥʳʝ 

ʩʦʙʳʪʠʷ, ʜʝʪʩʢʘʷ ʪʨʘʚʤʘ 

ʞʝʥʩʢʠʡ ʧʦʣ, ʙʦʣʝʝ ʨʘʥʥʝʝ ʥʘʯʘʣʦ 

ʊʝʯʝʥʠʝ ʙʦʣʝʝ ʩʪʦʡʢʠʝ ʪʨʝʚʦʛʘ ʠ ʩʫʠʮʠʜʘʣʴ-

ʥʦʩʪʴ 

ʩʪʦʡʢʠʡ ʧʣʦʭʦʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʧʨʦ-

ʬʠʣʴ 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʷ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴ HPA ï ʦʩʠ (ʧʦʚʳ-

ʰʝʥʥʳʡ ʢʦʨʪʠʟʦʣ) 

ʠʤʤʫʥʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʤʝʪʘʙʦʣʠʯʝ-

ʩʢʘʷ ʜʠʩʨʝʛʫʣʷʮʠʷ (ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ 

ʣʝʧʪʠʥʫ) 

ɻʝʥʝʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʧʝʨʝʢʨʸʩʪ ʩ çʛʝʥʘʤʠ ʧʩʠʭʠʘʪʨʠʠ 

(ʥʘʧʨʠʤʝʨ, ʰʠʟʦʬʨʝʥʠʠ)è 

ʧʝʨʝʢʨʸʩʪ ʩ ʛʝʥʘʤʠ ʦʞʠʨʝʥʠʷ ʠ ʤʝʪʘ-

ʙʦʣʠʯʝʩʢʦʡ ʜʠʩʨʝʛʫʣʷʮʠʠ 

 

ʈʠʩʫʥʦʢ 1 ï ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ çʪʠʧʠʯʥʦʡè ʠ çʘʪʠʧʠʯʥʦʡè ʜʝʧʨʝʩʩʠʝʡ 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʦʛʠʯʥʳʤ ʙʫʜʝʪ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʝ ʦ ʨʘʟʣʠʯʠʠ ʧʦʜʭʦʜʦʚ ʢ ʪʝʨʘʧʠʠ ʪʠʧʠʯʥʦʡ (ʩʪʘʥ-

ʜʘʨʪʥʳʝ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʳ ʠʣʠ ʢʦʛʥʠʪʠʚʥʘʷ ʪʝʨʘ-

ʧʠʷ) ʠ çʘʪʠʧʠʯʥʦʡè (ʜʦʙʘʚʣʝʥʠʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ ʢʦʨʨʝʢʮʠʠ ʦʙʨʘʟʘ ʞʠʟʥʠ) 

ʜʝʧʨʝʩʩʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʤʫʥʦʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ ʧʨʠ ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ ʪʨʝ-

ʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʣʝʯʝʥʠʷ. ʉʨʝʜʠ ʜʦʩʪʫʧʥʳʭ ʤʝ-

ʪʦʜʦʚ ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ: 

- (ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ) ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʧʨʝʧʘʨʘʪʳ; 

- ʘʣʪɹʝʨʥʘʪʠʚʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ (ʥʘʧʨʠʤʝʨ, 

ʪʝʨʘʧʠʷ ʙ®ʛʦʤ) (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 16-ʥʝʜʝʣʴʥʦʛʦ ʣʝ-

ʯʝʥʠʝ (ʪʝʨʘʧʠʷ ʙ®ʛʦʤ ʧʨʦʪʠʚ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʦʚ) 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʥʘʩʪʨʦʝʥʠʷ, ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ 200 ʣʠʮ ʩ ʜʝʧʨʝʩ-

ʩʠʝʡ); 

- ʧʠʱʝʚʘʷ ʢʦʨʨʝʢʮʠʷ (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 2-ʭ ʩʪʨʘ-

ʪʝʛʠʡ ʧʠʪʘʥʠʷ (ʠʟʤʝʥʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʠʱʠ ʠ ʜʦʙʘʚʣʝʥʠʷ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ) ʜʣʷ ʫʣʫʯ-

ʰʝʥʠʷ ʥʘʩʪʨʦʝʥʠʷ ʫ 1000 ʛʨʘʞʜʘʥ ɽʉ ʩ ʠʟʙʳʪʦʯʥʦʡ 

ʤʘʩʩʦʡ ʪʝʣʘ). 

ʇʨʠʤʝʨʥʦ ʧʦʣʪʦʨʘ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʟʘʜ ʥʘʫʯʥʳʡ 

ʩʦʪʨʫʜʥʠʢ ʉʪʵʥʬʦʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʜʦʢʪʦʨ 

ʤʝʜʠʮʠʥʳ N. Rasgon ʚʳʜʚʠʥʫʣʘ ʩʤʝʣʫʶ ʜʣʷ ʪʦʛʦ 

ʚʨʝʤʝʥʠ ʛʠʧʦʪʝʟʫ: ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ, ʧʦ 

ʝʝ ʤʥʝʥʠʶ, ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ 

ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʥʘʩʪʨʦʝʥʠʷ ʠ ʜʝʤʝʥʮʠʝʡ. ɺ ʧʦʩʣʝʜ-

ʥʠʝ ʛʦʜʳ ʵʪʘ ʛʠʧʦʪʝʟʘ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʨʝʟʫʣʴ-

ʪʘʪʘʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʜʠʘʙʝʪ 2 

ʪʠʧʘ, ʥʦ ʠ ʜʝʧʨʝʩʩʠʶ ʠ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʩ ʠʥ-

ʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ (ʀʈ) [3]. 

N. Sartorius (ʐʚʝʡʮʘʨʠʷ) ʚ ʨʘʤʢʘʭ ʜʦʢʣʘʜʘ 

çʂʦʤʦʨʙʠʜʥʦʩʪʴ ʜʝʧʨʝʩʩʠʠ ʠ ʜʠʘʙʝʪʘè ʧʨʝʜʩʪʘʚʠʣ 

ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʮʝʥʪʨʦʚʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʚ-

ʤʝʩʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (International Prevalence and 

treatment of diabetes and depression study 

(INTERPRET-DD)), ʚ ʢʦʪʦʨʦʤ ʠʟʫʯʘʣʘʩʴ ʯʘʩʪʦʪʘ 

ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʫ ʣʠʮ, ʩʪʨʘʜʘʶʱʠʭ 

ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 14 

ʩʪʨʘʥʘʭ ï ʧʷʪʠ ʚ ɸʟʠʠ (ɹʘʥʛʣʘʜʝʰ, ʂʠʪʘʡ, ʀʥʜʠʷ, 

ʇʘʢʠʩʪʘʥ ʠ ʊʘʠʣʘʥʜ), ʜʚʫʭ ʚ ɸʬʨʠʢʝ (ʂʝʥʠʷ ʠ 

ʋʛʘʥʜʘ), ʜʚʫʭ ʚ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʝ (ɸʨʛʝʥʪʠʥʘ ʠ 

ʄʝʢʩʠʢʘ) ʠ ʧʷʪʠ ʚ ɽʚʨʦʧʝ (ɻʝʨʤʘʥʠʷ, ʇʦʣʴʰʘ, ʈʦʩ-

ʩʠʷ, ʉʝʨʙʠʷ ʠ ʋʢʨʘʠʥʘ). ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʜʝʧʨʝʩʩʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʧʦʜʧʦʨʦʛʦʚʘʷ ʜʝ-

ʧʨʝʩʩʠʷ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʣʠʮ ʩ ʜʠʘʙʝʪʦʤ: ʫ ʦʜ-

ʥʦʡ ʜʝʩʷʪʦʡ ʠʟ ʧʦʯʪʠ 3000 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥ-

ʪʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʙʦʣʴʰʘʷ ʜʝʧʨʝʩʩʠʷ ʠ ʝʱʝ ʫ 

15% ï ʧʦʜʧʦʨʦʛʦʚʳʝ ʜʝʧʨʝʩʩʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. 

ɼʝʧʨʝʩʩʠʷ ʨʝʜʢʦ ʨʘʩʧʦʟʥʘʚʘʣʘʩʴ ʚʨʘʯʘʤʠ, ʟʘʥʠʤʘ-

ʶʱʠʤʠʩʷ ʜʠʘʙʝʪʦʤ, ʠ ʜʘʞʝ ʚ ʥʝʤʥʦʛʠʭ ʩʣʫʯʘʷʭ 

ʧʨʘʚʠʣʴʥʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪʳ ʥʝ ʧʦʣʫ-

ʯʘʣʠ ʘʜʝʢʚʘʪʥʦʡ ʪʝʨʘʧʠʠ ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩ-

ʩʪʨʦʡʩʪʚ [4]. 

ɺ ʩʚʦʸʤ ʜʦʢʣʘʜʝ ç3D ʜʠʣʝʤʤʘ 21-ʛʦ ʩʪʦʣʝʪʠʷè 

N. Rasgon (ʉʐɸ) ʧʨʝʜʩʪʘʚʠʣʘ ʧʦʩʣʝʜʩʪʚʠʷ ʀʈ ʜʣʷ 

ʎʅʉ ʠ ʨʘʟʚʠʪʠʷ ʜʝʧʨʝʩʩʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

- ʩʦʢʨʘʱʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʠʥʩʫʣʠʥʘ ʚ ʛʦʣʦʚʥʦʡ 

ʤʦʟʛ; 

- ʜʝʧʨʠʚʘʮʠʷ ʛʣʶʢʦʟʳ ʚ ʎʅʉ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫ-

ʰʝʥʠʶ ʬʫʥʢʮʠʠ ʤʦʟʛʘ (ʜʝʧʨʝʩʩʠʠ, ʩʥʠʞʝʥʠ ʁʧʦ-

ʟʥʘʚʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʝʛʘʪʠʚʥʦʤʫ ʚʣʠʷʥʠ ʁ

ʥʘ ʧʦʚʝʜʝʥʠʝ, ʯʪʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʛʣʠʢʝ-

ʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ); 
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- ʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʝʧʨʝʩʩʠʠ ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʦʡ ʀʈ (ʦʙʱʠʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʎʅʉ ʠ ʵʥʜʦʢʨʠʥʥʳʤ ʛʦʤʝʦʩʪʘʟʦʤ); 

- ʥʝʜʠʘʙʝʪʠʯʝʩʢʠʝ ʧʘʮʠʝʥʪʳ ʩ ʙʦʣʴʰʦʡ ʜʝ-

ʧʨʝʩʩʠʝʡ ʯʘʩʪʦ ʠʤʝʶʪ ʀʈ ʜʘʞʝ ʧʦʩʣʝ ʨʝʤʠʩʩʠʠ ʜʝ-

ʧʨʝʩʩʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ (ʙʠʦʤʘʨʢʝʨʳ, ʫʢʘʟʳʚʘʶ-

ʱʠʝ ʥʘ ʀʈ); 

- ʀʈ ʦʙʳʯʥʦ ʥʘʨʘʩʪʘʝʪ ʩ ʚʦʟʨʘʩʪʦʤ (ʥʦʨʤʘʣʴ-

ʥʦʝ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ ʤʦʟʛʘ ʩʦ ʚʨʝʤʝʥʝʤ 

ʫʤʝʥʴʰʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʩʧʝʮʠʬʠʯʝ-

ʩʢʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʀʈ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢ-

ʮʠʠ) [5-7]. 

ɺʳʚʦʜʳ ʠʟ ʠʤʝʶʱʠʭʩʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʦʨʨʝʣʷʮʠʷʭ ʤʝʞʜʫ 

ʀʈ ʠ ʜʝʧʨʝʩʩʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʦʡ. ʇʨʠ ʵʪʦʤ, ʨʝ-

ʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ ʧʦʚʳʰʘʝʪʩʷ ʧʦ ʤʝʨʝ ʚʦʟ-

ʨʘʩʪʘʥʠʷ ʪʷʞʝʩʪʠ ʜʝʧʨʝʩʩʠʠ. ɹʦʣʝʝ ʫʛʣʫʙʣʸʥʥʦʝ 

ʧʦʥʠʤʘʥʠʝ ʵʪʠʦʣʦʛʠʠ ʀʈ ʧʨʠ ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩ-

ʩʪʨʦʡʩʪʚʘʭ ʤʦʛʣʦ ʙʳ ʩʪʘʪʴ ʥʦʚʳʤ ʚʝʢʪʦʨʦʤ ʚ ʠʭ ʪʝ-

ʨʘʧʠʠ. ʋʯʠʪʳʚʘʷ ʩʚʷʟʴ ʀʈ ʩ ʨʷʜʦʤ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢ-

ʪʦʨʦʚ, ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʢʦʥʮʝʧʮʠʷ ʘʣʣʦʩʪʘʟʘ [8-

15]. 

ɺ ʩʚʦʸ ʚʨʝʤʷ ɻ. ʉʝʣʴʝ ʧʨʠʟʥʘʣ ʧʘʨʘʜʦʢʩ, ʯʪʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʘʢʪʠʚʠʨʫʝʤʳʝ ʩʪʨʝʩ-

ʩʦʤ, ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʟʘʱʠʱʘʪʴ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ, 

ʥʦ ʠ ʥʘʥʦʩʠʪʴ ʚʨʝʜ ʦʨʛʘʥʠʟʤʫ. ʏʪʦ ʩʚʷʟʳʚʘʝʪ ʵʪʠ, 

ʢʘʟʘʣʦʩʴ ʙʳ, ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʨʦʣʠ? ʂʘʢ ʩʪʨʝʩʩ ʚʣʠ-

ʷʝʪ ʥʘ ʧʘʪʦʛʝʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ, ʠ ʯʝʤ ʦʙʲʷʩʥʠʪʴ ʨʘʟ-

ʣʠʯʠʷ ʚ ʫʷʟʚʠʤʦʩʪʠ ʢ ʩʪʨʝʩʩʦʚʳʤ ʨʘʩʩʪʨʦʡʩʪʚʘʤ ʫ 

ʣʶʜʝʡ ʩ ʧʦʭʦʞʠʤ ʞʠʟʥʝʥʥʳʤ ʦʧʳʪʦʤ? ʕʪʠ ʠ ʤʥʦ-

ʛʠʝ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʙʨʦʩʘʶʪ ʚʳʟʦʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ. 

ʉʪʨʝʩʩʦʚʳʡ ʦʧʳʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʥʘʯʠʤʳʝ 

ʞʠʟʥʝʥʥʳʝ ʩʦʙʳʪʠʷ, ʪʨʘʚʤʳ ʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ, 

ʠʥʦʛʜʘ ʩʚʷʟʘʥ ʩ ʩʝʤʝʡʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ, ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʩʨʝʜʦʡ ʠʣʠ ʦʢʨʫʞʝʥʠʝʤ. ʆʩʪʨʳʡ ʩʪʨʝʩʩ (ʚ 

ʧʦʥʠʤʘʥʠʠ çʙʦʨʴʙʘ ʠʣʠ ʙʝʛʩʪʚʦè ʠʣʠ ʟʥʘʯʠʤʳʝ 

ʞʠʟʥʝʥʥʳʝ ʩʦʙʳʪʠʷ) ʠ ʭʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ (ʩʦʚʦ-

ʢʫʧʥʘʷ ʥʘʛʨʫʟʢʘ ʦʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʚʩʝʜʥʝʚʥʳʭ 

ʩʪʨʝʩʩʦʚ) ʤʦʛʫʪ ʠʤʝʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʤʦʛʫʪ ʫʩʫʛʫʙ-

ʣʷʪʴʩʷ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʦʡ ʜʠʝʪʦʡ, ʘ ʪʘʢʞʝ ʫʧʦʪʨʝʙ-

ʣʝʥʠʝʤ ʪʘʙʘʢʘ ʠ ʘʣʢʦʛʦʣʷ ʠ ʩʥʠʞʘʪʴʩʷ ʧʨʠ ʫʤʝʨʝʥ-

ʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ. 

ʇʦʜ ʘʣʣʦʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ B. S. McEwen 

(ʉʐɸ) ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʜʦʣʛʦʩʨʦʯʥʳʡ ʵʬʬʝʢʪ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʥʘ ʩʪʨʝʩʩ. ɸʣʣʦʩʪʘʟ ï ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʜʦʩʪʠʯʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʯʝʨʝʟ ʠʟʤʝʥʝʥʠʝ ï 

ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʳʞʠʚʘʥʠʷ. ʇʫʪʸʤ 

ʘʣʣʦʩʪʘʟʘ ʚʝʛʝʪʘʪʠʚʥʘʷ ʥʝʨʚʥʘʷ, ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦ-

ʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʘ,̫ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʘʷ ʠ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʳ ʟʘʱʠʱʘʶʪ 

ʦʨʛʘʥʠʟʤ, ʨʝʘʛʠʨʫʷ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ 

ʩʪʨʝʩʩʳ. ɸʣʣʦʩʪʘʪʠʯʝʩʢʘ ̫ʥʘʛʨʫʟʢʘ ʧʨʠ ʵʪʦʤ ʧʨʠ-

ʚʦʜʠʪ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʠʟʥʘʰʠʚʘʥʠʶ ʦʨʛʘ-

ʥʠʟʤʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʤʫ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʝʨʘʢʪʠʚ-

ʥʦʩʪʴʶ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʘʣʣʦʩʪʘʪʠ-

ʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ɺʦʩʧʨʠʷʪʠʝ ʩʪʨʝʩʩʘ ʟʘʚʠʩʠʪ ʦʪ ʣʠʯʥʦʩʪʥʦʛʦ 

ʦʧʳʪʘ, ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʤʦʜʝʣʝʡ ʧʦʚʝʜʝ-

ʥʠʷ. ʂʦʛʜʘ ʤʦʟʛ ʨʝʘʛʠʨʫʝʪ ʥʘ ʩʪʨʝʩʩ, ʠʥʠʮʠʠʨʫʶʪʩʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʧʨʠʚʦ-

ʜʷʱʠʝ ʢ ʘʣʣʦʩʪʘʟʫ ʠ ʘʜʘʧʪʘʮʠʠ. ʉʦ ʚʨʝʤʝʥʝʤ ʘʣʣʦ-

ʩʪʘʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʤʦʞʝʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ, ʘ ʯʨʝʟ-

ʤʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʝʜʠʘʪʦʨʦʚ ʥʝʨʚʥʦʡ, ʵʥʜʦ-

ʢʨʠʥʥʦʡ ʠ ʠʤʤʫʥʥʦʡ ʩʪʨʝʩʩ-ʩʠʩʪʝʤ ʤʦʞʝʪ 

ʦʢʘʟʳʚʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʠʯ-

ʥʳʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ, ʧʨʠʚʦʜʷ ʢ ʨʘʟʚʠʪʠʶ ʧʘʪʦʣʦ-

ʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ: ʟʘʚʠʩʠʤʦʛʦ (ʘʜʜʠʢʪʠʚʥʦʛʦ) 

ʧʦʚʝʜʝʥʠʷ, ʪʨʝʚʦʞʥʳʭ, ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, 

ʘ ʪʘʢʞʝ ʙʦʣʝʟʥʝʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ, ʥʝʨʚʥʦʡ, 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ, ʵʥʜʦʢʨʠʥʥʦʡ, ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤ 

(ʈʠʩ. 2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ɸʣʣʦʩʪʘʟ ʠ ʘʣʣʦʩʪʘʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ 

 

R. McIntyre (ʂʘʥʘʜʘ) ʚ ʩʚʦʸʤ ʜʦʢʣʘʜʝ çʄʝʪʘʙʦ-

ʣʠʯʝʩʢʠʝ ʤʠʰʝʥʠ ʠ ʥʘʨʫʰʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ: 

ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʦʩʥʦʚʘ ʠ ʥʦʚʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ 

ʮʝʣʠè ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʩʚʷʟʴ ʤʝʞʜʫ ʜʝʧʨʝʩʩʠʚ-

ʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʙʤʝʥʘ ʚʝ-


