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ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʩʪʫʜʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

Abstract 
In the given article the questions of influence of seasonal and regional factors on cardiorespiratory systems of the 

organism of students in the conditions of educational process are considered. 
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ʦʙʝʩʧʝʯʝʥʠʝ. 

Keywords: information loads, seasonal regional factors, blood flow, vegetative maintenance. 

 
ɺʚʝʜʝʥʠʝ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ ʩʦʚʨʝʤʝʥ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʠ-
ʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ, ʥʠʟʢʘʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ɼɸ), ʥʝ-
ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʥʦ ʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʡ 
ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ (ɻɸʉ) ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʛʨʫʧ-
ʧʘʤʠ ʘʜʘʧʪʠʚʥʳʭ ʨʝʘʢʮʠʡ: 
ï ʧʦʚʳʰʝʥʠʝ ɸɼ, ʫʯʘʱʝʥʠʝ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, 

ʫʣʫʯʰʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʤʳʰʮ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʦʚʳ-
ʰʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʎʅʉ, ʧʦʚʳʰʝʥʠʝ ʩʚʝʨʪʳʚʘʝʤʦʩʪʠ 
ʢʨʦʚʠ, ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (ʤʳ-
ʰʝʯʥʦʡ, ʥʝʨʚʥʦʡ, ʩʦʩʫʜʦʚ, ʢʨʦʚʠ ʠ ʜʨ.); 
ï ʧʨʦʮʝʩʩʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʘʢʪʠʚʘʮʠʶ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ, ʤʦʙʠʣʠʟʘʮʠʶ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʄʝʩʪʥʳʡ ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ (ʄɸʉ) ʤʦʞʝʪ 
ʚʳʟʚʘʪʴ ʚʝʛʝʪʘʪʠʚʥʳʝ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʩʠʥʜʨʦʤʳ, 
ʚʝʛʝʪʘʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ [2]. 
ʇʝʨʝʛʨʫʟʢʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘʨʫʰʘʶʪ 

ʙʘʣʘʥʩ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʘʥʘʙʦʣʠʯʝʩʢʠʭ ʠ ʢʘʪʘ-
ʙʦʣʠʯʝʩʢʠʭ. ʆʜʥʘʢʦ ʧʨʠ ʚʩʝʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʣʠʪʝʨʘ-
ʪʫʨʳ ʧʦ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʢʦʥʪʨʦʣʷ 
ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠ ʝʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ, 
ʨʝʛʠʦʥʘʣʴʥʳʤʠ, ʩʝʟʦʥʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦʣʫʯʝʥʦ ʥʝ 
ʤʥʦʛʦ. ʕʪʦ ʠ ʦʙʫʩʣʦʚʠʣʦ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʩʣʝʜʦʚʘʣʦʩʴ ʧʦ 40 ʩʪʫ-

ʜʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʛʨʫʧʧʘʭ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʩʨʘʚ-
ʥʝʥʠʷ ʚ ʚʦʟʨʘʩʪʝ 17-18 ʣʝʪ ʥʘ ʜʠʘʛʥʦʩʪʠʨʫʶʱʝʡ ʫʩʪʘ-
ʥʦʚʢʝ ʄɸʈɻ 10-01. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠ-
ʘʣʦʚ ʚʝʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ SPSS ï 12. 
ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʨʠʪʝʨʠʡ ʌʨʠʜʤʘʥʘ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ 
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ʩʝʟʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ɸ.ʄ. ɺʝʡʥʫ 
[2]. 
ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʫʤʩʪʚʝʥʥʳʝ ʠ ʬʠʟʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ ʚʳʟʳʚʘʶʪ ʥʘʧʨʷʞʝʥʠʝ ʩʠʩʪʝʤʳ ʢʨʦʚʦʪʦʢʘ, 
ʧʦʚʳʰʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʝʦʪʣʦʞʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʠ ʧʩʠʭʦʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ [1; 2; 6; 7]. 
ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʜʚʠʛʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-
ʮʝʩʩʘ ʚ ʛʨʫʧʧʘʭ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʚʳʰʝʥʥʦʡ ɼɸ ʠ 
ʩʨʘʚʥʝʥʠʷ ʩ ʦʙʳʯʥʦʡ ʚʳʷʚʠʣʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ. 
ɻʨʫʧʧʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʟʘʥʠʤʘʣʘʩʴ 5 ʨʘʟ ʚ ʥʝʜʝʣʶ ʧʦʚʳ-
ʰʝʥʥʦʡ ɼɸ (ʩʝʢʮʠʠ ʢʠʢʙʦʢʩʠʥʛʘ, ʧʣʘʚʘʥʠʷ, ʙʦʢʩʘ), ʘ 
ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ 3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʧʦʩʝʱʘʣʘ ʘʢʘʜʝʤʠ-
ʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʠʤ ʚʦʩʧʠʪʘʥʠʝʤ. ɺ ʛʨʫʧʧʝ ʦʙ-
ʩʣʝʜʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦ ʨʘʟʚʠʚʘʣʘʩʴ ʣʦʢʘʣʴʥʦ-
ʨʝʛʠʦʥʘʣʴʥʘʷ ʤʳʰʝʯʥʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ ʠ ʩʪʫʜʝʥʪʳ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦ ʦʩʚʘʠʚʘʣʠ ʰʢʦʣʫ ʠʟʙʨʘʥʥʦʛʦ ʚʠʜʘ 
ʩʧʦʨʪʘ. ʀʟ ʩʨʝʜʩʪʚ ʧʦʜʛʦʪʦʚʢʠ 2 ʨʘʟʘ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ-
ʥʷʪʠʷ ʚ ʟʘʣʝ ʩʠʣʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʧʨʠʤʝʥʷʣʩʷ ʩʪʨʝʪ-
ʯʠʥʛ, ʧʣʘʚʘʥʠʝ, ʤʘʩʩʘʞ. ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ ʟʘʥʠʤʘʣʘʩʴ 
ʧʦ ʧʣʘʥʘʤ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʠʤ ʚʦʩʧʠ-
ʪʘʥʠʝʤ, ʚʳʭʦʜʥʳʝ ʜʥʠ ʠʛʨʘʣʠ ʥʘ ʚʦʟʜʫʭʝ, ʪʫʨʧʦʭʦ-
ʜʘʤʠ, ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʦʨʴʙʦʡ ʚʦ ʚʨʝʤʷ ʨʝʢʨʝʘʮʠʡ ʚ ʧʦ-
ʭʦʜʘʭ ʚʳʭʦʜʥʦʛʦ ʜʥʷ. ʄʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʘʧʨʷʞʝʥ-
ʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʤʝʜʠʮʠʥʩʢʦʤ 
ʫʥʠʚʝʨʩʠʪʝʪʝ ʚʢʣʶʯʘʣ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, 
ʨʘʙʦʪʫ ʚ ʠʥʪʝʨʥʝʪʝ ʠ ʧʦʚʳʰʝʥʥʫʶ ɼɸ. ʕʪʠ ʩʦʚʦʢʫʧ-
ʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʟʘʯʝʪʥʦ-ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʝ ʩʝʩʩʠʠ 
ʚʳʟʳʚʘʣʠ ʙʠʦʨʠʪʤʳ, ʩʦʟʜʘʚʘʣʠ ʩʪʨʝʩʩ-ʥʘʧʨʷʞʝʥʠʝ ʚ 
ʫʢʘʟʘʥʥʳʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦ-
ʙʣʝʤʘ ʜʠʘʧʘʟʦʥʦʚ ɼɸ ʠ, ʦʩʦʙʝʥʥʦ, ʧʘʩʩʠʚʥʦʩʪʠ ʞʜʝʪ 
ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʆʪʜʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʨʝʛʫʣʷʮʠʠ 
ʟʚʝʥʴʝʚ ʢʨʦʚʦʪʦʢʘ ʪʘʢʞʝ ʪʨʝʙʫʶʪ ʫʪʦʯʥʝʥʠʡ. ɺ ʜʦ-
ʩʪʫʧʥʦʡ ʥʘʤ ʣʠʪʝʨʘʪʫʨʝ ʤʳ ʥʝ ʚʩʪʨʝʪʠʣʠ ʩʝʟʦʥʥʳʭ ʠ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʙʠʦʨʠʪʤʦʚ ʥʘ ʜʠʥʘʤʠʢʫ ʚʝʛʝʪʘʪʠʚ-
ʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʩʪʘʚ-
ʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1-5. 
ʀʟʤʝʥʝʥʠʷ ʢʨʦʚʦʪʦʢʘ ʚ ʫʩʣʦʚʠʷʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩ 
ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʌʨʠʜʤʘʥʘ (ʪʘʙʣ. 1). ʆʙʥʘʨʫʞʝʥʦ 
ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ 
ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ (Pi) ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 
ʩʠʩʪʝʤʳ (ʉʉʉ) ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ; ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ 
ʩʦʢʨʘʱʝʥʠʡ (ʏʉʉ), ʩʝʛʤʝʥʪʘ ST ʕʂɻ ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ, 
ʩʘʪʫʨʘʮʠʠ, ʉɸɼ ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ; ʠʥʜʝʢʩʘ 
ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ï ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ; 
ʘʤʧʣʠʪʫʜʳ ʧʫʣʴʩʘʮʠʠ ʤʝʣʢʠʭ ʩʦʩʫʜʦʚ ï ʚʝʩʥʦʡ ʠ 
ʟʠʤʦʡ; ɼɸɼ ʠ ʉʨɼ ï ʣʝʪʦʤ ʠ ʚʝʩʥʦʡ; ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 
ï ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ; ʘʤʧʣʠʪʫʜʳ ʧʫʣʴʩʘʮʠʠ ʘʦʨʪʳ ï 
ʣʝʪʦʤ ʠ ʚʝʩʥʦʡ; ʋʆ ï ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ; ʍʠʪʝʨ-ʠʥʜʝʢʩʘ, 
ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʚʦʣʥʳ ʥʘʧʦʣʥʝʥʠʷ ʩʝʨʜʮʘ, ʠʥʜʝʢʩʘ 
ʜʦʪʘʚʢʠ ʆ2 ʪʢʘʥʷʤ ï ʣʝʪʦʤ ʠ ʚʝʩʥʦʡ; ʬʨʘʢʮʠʠ ʚʳʙʨʦʩʘ 
ï ʚʝʩʥʦʡ ʠ ʟʠʤʦʡ, ʄʆʂ, Ci ï ʟʠʤʦʡ ʠ ʣʝʪʦʤ. 
ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʘʟʥʳʝ 

ʟʚʝʥʴʷ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ 
ʧʨʦʷʚʣʷʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʚʪʦʥʦʤʥʦ ʠ ʠʭ ʙʠʦʨʠʪʤʳ 
ʧʨʦʷʚʣʷʣʠʩʴ ʩʝʟʦʥʥʦ, ʚʳʧʦʣʥʷʷ ʛʣʘʚʥʫʶ ʬʫʥʢʮʠʶ 
ʜʦʩʪʘʚʢʠ ʆ2 ʪʢʘʥʷʤ. ʊʘʢ, ʣʝʪʦʤ ʠ ʚʝʩʥʦʡ ʚ ʧʦʨʷʜʢʝ 
ʨʘʥʞʠʨʦʚʘʥʠʷ ʧʨʦʷʚʣʷʣʠʩʴ ʟʥʘʯʝʥʠʷ ɼɸɼ, ʉʨɼ, 
ʘʤʧʣʠʪʫʜʳ ʧʫʣʴʩʘʮʠʠ ʘʦʨʪʳ, ʭʠʪʝʨ-ʠʥʜʝʢʩʘ, 
ʚʝʥʦʟʥʦʛʦ ʚʦʟʚʨʘʪʘ (Fw), ʠʥʜʝʢʩʘ ʜʦʩʪʘʚʢʠ ʆ2 ʪʢʘʥʷʤ. 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʚʠʜʝ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʨʷʜʘ (ʭʠ-ʢʚʘʜʨʘʪ) 
ʚ ʧʦʨʷʜʢʝ ʨʘʥʞʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʠʣ ʩʣʝʜʫʶʱʫʶ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ: ʠʥʜʝʢʩ ʩʠʤʧʘʪʠʯʝʩʢʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʚʳʭʦʜʠʣ ʟʘ ʨʝʬʝʨʝʥʪʥʳʝ ʛʨʘʥʠʮʳ. 
ʅʘʠʙʦʣʴʰʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʮʝʥʥʦʩʪʴ ʠʤʝʣʠ 
ʧʦʢʘʟʘʪʝʣʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʉʉʉ, ʩʨʝʜʥʝʛʦ 
ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʉʨɼ), ʩʘʪʫʨʘʮʠʠ ʠ ʋʆ. 
ʆʩʪʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʝʤʦʜʠʥʘʤʠʢʠ ʠʤʝʣʠ 
ʠʥʪʝʨʚʘʣʳ ʛʨʫʧʧʠʨʦʚʢʠ ʟʥʘʯʝʥʠʷ, ʤʝʥʴʰʝ 5. ʋʨʦʚʝʥʴ 
ʟʥʘʯʠʤʦʩʪʠ (Ŭ) ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʪʘʙʣʠʮʝ ʢʨʠʪʝʨʠʷ 
ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ Ŭ ʠ ʯʠʩʣʘ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ v=k-3 
[4]. 

ʊʘʙʣʠʮʘ 1 

ʆʮʝʥʢʘ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʢʘʨʜʠʦʛʝʤʦʜʠʥʘʤʠʢʠ, ʩʪʫʜʝʥʪʦʚ ʛʨʫʧʧʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʨʠʪʝʨʠʶ ʌʨʠʜʤʘʥʘ 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʉʝʟʦʥ ʛʦʜʘ 

ʀʥʪʝʛʨʘʣʴ-

ʥʳʡ ʠʥʜʝʢʩ 

ʩʦʩʪʦʷʥʠʷ 

HR, 

ʏʘʩʪʦʪʘ 

ʩʝʨʜʮʝʙʠʝ-

ʥʠʷ 

n=40 

ʉʝʛʤʝʥʪ 

ST ʕʂɻ 

SPO2 ʩʘ-

ʪʫʨʘʮʠʷ 

ʊʆɽɸ. ʘʤ-

ʧʣʠʪʫʜʘ 

ʧʫʣʴʩʘʮʠʠ 

ʤʝʣʢʠʭ ʩʦʩʫ-

ʜʦʚ n=40 

NISP, 

ʉʠʩʪʦʣʠ- 

ʯʝʩʢʦʝ 

ɸɼ 

NISD, 

ɼʠʘʩʪʦʣʠ- 

ʯʝʩʢʦʝ 

ɸɼ 

WSBR, 

ʩʨʜʥʝ-

ʜʠʥʘ- 

ʤʠʯʝʩʢʦʝ 

ʜʘʚʣʝʥʠʝ 

RR 

S, ʠʥʜʝʢʩ 

ʩʠʤʧʘʪʠ- 

ʯʝʩʢʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ, 

ʫ.ʝ. 

1 ʚʝʩʥʘ 2,79 2,49 2,45 2,22 2,62 2,42 2,60 2,84 2,65 2,09 

2 ʣʝʪʦ 2,16 2,36 2,29 2,68 2,43 2,72 2,58 2,48 2,42 2,43 

3 ʦʩʝʥʴ 2,59 2,62 2,60 2,57 2,32 2,50 2,48 2,37 2,60 2,94 

4 ʟʠʤʘ 2,46 2,53 2.66 2,53 2.62 2,36 2,35 2,31 2,33 2,53 

Chi-sguare (ʭ2) 5,87 1,023 2,375 3,616 1,757 2,065 4,048 5,675  2,797 10,137 

Asump-Sig 0,117 0,796 0,498 0,306 0,624 0,559 0,778 0,129 0,424 0,017 

ʇʦʢʘʟʘʪʝʣʠ 

ʉʝʟʦʥ ʛʦʜʘ 

ʊrʭɸ, ɸʤ-

ʧʣʠʪʫʜʘ 

ʧʫʣʴʩʘʮʠʠ 

ʘʦʨʪʳ 

n=46 

SV, 

ʋʜʘʨʥʳʡ 

ʦʙʲʝʤ 

n=40 

Hi, 

ʍʠʪʝʨ- 

ʠʥʜʝʢʩ 

n=46 

EF, ʌʨʘʢ-

ʮʠʷ ʚʳ-

ʙʨʦʩʘ 

n=46 

FW, 

ɼʠʘʩʪʦʣʠʯʝʩ-

ʢʘʷ ʚʦʣʥʘ 

n=46 

ʉʆ, 

ʄʆʂ 

n=46 

Ci, ʉʝʨʜʝʯ-

ʥʳʡ 

ʠʥʜʝʢʩ 

n=46 

DiO2, 

ʠʥʜʝʢʩ ʜʦ-

ʩʪʘʚʢʠ 

ʢʠʩʣʦʨʦʜʘ 

ʪʢʘʥʷʤʠ 

n=40 

  

1 ʚʝʩʥʘ 2,64 2,29 2,46 2,73 2,49 2,34 2,47 2,59   

2 ʣʝʪʦ 2,65 2,37 2,73 2,46 2,76 2,53 2,64 2,62   

3 ʦʩʝʥʴ 2,47 2,88 2,41 2,12 2,29 2,49 2,41 2,41   

4 ʟʠʤʘ 2,24 2,46 2,40 2,70 2,46 2,64 2,48 2,38   

Chi-sguare, 

(ʭ2) 
3,111 5,846 1,967 6,965 3,245 1,362 0,854 1,909   

Asump-Sig 0,375 0,119 0,579 0,073 0,370 0,715 0,836 0,751   

 



Norwegian Journal of development of the International Science No 9/  2017 5 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1 ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ 
ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʚʝʛʝʪʘʪʠʚʥʘʷ ʨʝʛʫʣʷʮʠʷ ʥʦʩʠʪ ʩʠʤ-
ʧʘʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʮʝʥʪʨʘʣʴ-
ʥʳʡ ʢʨʦʚʦʪʦʢ, ʚʢʣʶʯʘʷ ʙʦʣʴʰʦʡ ʠ ʤʘʣʳʡ ʢʨʫʛʠ ʢʨʦʚʦ-
ʦʙʨʘʱʝʥʠʷ, ʩʦʢʨʘʪʠʤʦʩʪʴ ʤʠʦʢʘʨʜʘ, ʚʝʥʦʟʥʳʡ ʚʦʟʚʨʘʪ. 
ɺ ʫʩʣʦʚʠʷʭ ʤʦʙʠʣʠʟʘʮʠʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʜʦ-
ʤʠʥʘʥʪʥʦ ʧʨʦʷʚʠʣʠʩʴ Pi, ʉʨɼ ʩʘʪʫʨʘʮʠʷ, ʋʆ ʢʘʢ ʠʥʜʠ-
ʢʘʪʦʨʳ ʛʝʤʦʜʠʥʘʤʠʢʠ. ʇʨʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ 
ʧʝʨʠʬʝʨʠʯʝʩʢʠʡ ʢʨʦʚʦʪʦʢ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʘʨʘʩʠʤʧʘʪʠ-
ʯʝʩʢʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʥʘ ʨʠʪʤ ʩʝʨʜʮʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 
ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʛʠʧʦʪʦ-
ʥʠʠ. ɸʨʪʝʨʠʘʣʴʥʘʷ ʥʦʨʤʦʪʦʥʠʷ ʧʦ ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʩʪʘ-
ʪʫʩʫ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʧʦ-
ʩʨʝʜʠʥʝ ʤʝʞʜʫ ʵʪʠʤʠ ʛʨʫʧʧʘʤʠ ʨʝʘʢʮʠʠ. 
ɺ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ (ʪʘʙʣ. 2) ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʦʦʙ-

ʨʘʱʝʥʠʷ ʚ ʧʦʨʷʜʢʝ ʟʥʘʯʠʤʦʩʪʠ ʛʨʫʧʧʠʨʦʚʢʠ ʠʥʪʝʨʚʘ-
ʣʦʚ ʨʘʩʧʦʣʦʞʠʣʠʩʴ: ʄʆʂ, ʩʝʨʜʝʯʥʳʡ ʠʥʜʝʢʩ, ʏʉʉ. 
ɺʳʭʦʜʠʣʠ ʟʘ ʚʝʨʭʥʠʝ ʨʝʬʝʨʝʥʪʥʳʝ ʛʨʘʥʠʮʳ ʧʦʢʘʟʘ-
ʪʝʣʠ: Fw, ʊʆɽɸ ʠ ʥʠʞʥʠʝ ï ʦʩʪʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʀʥ-
ʪʝʛʨʘʣʴʥʳʡ ʠʥʜʝʢʩ ʚʘʨʴʠʨʦʚʘʣ ʚ ʜʠʘʧʘʟʦʥʝ PS ʚʣʠʷ-
ʥʠʡ, ʘ ʏʉʉ ʠ ʩʝʛʤʝʥʪ ST ʕʂɻ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʠʦʢʘʨʜʘ ʥʘ ʬʦʥʝ ʧʦʥʠʞʝʥʥʦʡ 
ʩʘʪʫʨʘʮʠʠ. ʀʥʜʝʢʩ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʦʚʘʣ ʦ ʙʘʣʘʥʩʝ ʚʝʛʝʪʘʪʠʚʥʦʡ (S ʠ PS) ʨʝʛʫʣʷ-
ʮʠʠ, ʘ ʍʠʪʝʨ-ʠʥʜʝʢʩ ï ʧʦʚʳʰʝʥʥʦʡ ʩʦʢʨʘʪʠʤʦʩʪʠ ʤʠʦ-

ʢʘʨʜʘ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝ-
ʥʠʷ ʬʨʘʢʮʠʠ ʚʳʙʨʦʩʘ. ɺʝʥʦʟʥʳʡ ʚʦʟʚʨʘʪ ʥʘʭʦʜʠʣʩʷ ʥʘ 
ʫʨʦʚʥʝ ʥʠʞʝ ʢʦʥʪʨʦʣʷ. ɺ ʧʦʨʷʜʢʝ ʨʘʥʞʠʨʦʚʘʥʠʷ ʩʝʟʦʥ-
ʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʳʛʣʷʜʝʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʝʨ-
ʜʝʯʥʳʡ ʨʠʪʤ, ʉʨɼ, ʉɸɼ, ʘʤʧʣʠʪʫʜʘ ʨʝʦʚʦʣʥ ʘʦʨʪʳ, S, 
Pi ï ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ; ʠʥʜʝʢʩ ʜʦʩʪʘʚʢʠ ʆ2 ʪʢʘʥʷʤ, Ci, 
ʬʨʘʢʮʠʷ ʚʳʙʨʦʩʘ ï ʚʝʩʥʦʡ ʠ ʟʠʤʦʡ; ʋʆ, ɼɺʅʉ ï ʚʝʩ-
ʥʦʡ ʠ ʦʩʝʥʴʶ; ʘʤʧʣʠʪʫʜʘ ʧʫʣʴʩʘʮʠʠ ʘʦʨʪʳ, ʩʘʪʫʨʘʮʠʷ, 
ʩʝʛʤʝʥʪ ST ʕʂɻ, ʏʉʉ ï ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ; ʄʆʂ, Hi ï ʟʠ-
ʤʦʡ ʠ ʦʩʝʥʴʶ, ʘʤʧʣʠʪʫʜʘ ʨʝʦʚʦʣʥ ʩʦʩʫʜʦʚ ï ʟʠʤʦʡ ʠ 
ʣʝʪʦʤ. ʅʘʠʙʦʣʴʰʠʝ ʩʜʚʠʛʠ ʚ ʧʦʨʷʜʢʝ ʩʫʤʤʘʨʥʦʛʦ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʷ ʙʳʣʠ ʚʝʩʥʦʡ-ʣʝʪʦʤ, ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ, ʚʝʩ-
ʥʦʡ ʠ ʟʠʤʦʡ, ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ, ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ, ʟʠʤʦʡ 
ʠ ʣʝʪʦʤ. ʅʘʙʦʨ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʦʩʪʘʚʣʷʶʱʠʭ ʚ ʛʨʫʧʧʝ 
ʩʨʘʚʥʝʥʠʷ ʙʳʣ ʙʦʣʝʝ ʦʙʰʠʨʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 
ʦʙʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʢʨʦʚʦʪʦʢʘ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ ʙʳʣʦ ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦ-
ʚʘʥʠʷ. 
ʀʪʘʢ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʩʝʟʦʥʥʘʷ 

ʨʝʛʠʦʥʘʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʤʦʙʠʣʠʟʘʮʠʠ 
ʙʦʣʴʰʠʥʩʪʚʘ ʬʫʥʢʮʠʡ ʉʉʉ ʩʪʫʜʝʥʪʦʚ ʩ ʨʠʪʤʘʤʠ ʧʦʜʲ-
ʝʤʘ ʠ ʩʧʘʜʘ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʤʦʜʝʣʴʥʳʝ ʟʥʘʯʝ-
ʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʘʭʦʜʠʣʠʩʴ ʚ ʨʝʬʝ-
ʨʝʥʪʥʳʭ ʛʨʘʥʠʮʘʭ. ʅʘ ʵʪʦʤ ʬʦʥʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʦʢʘ-
ʟʘʪʝʣʝʡ ʟʥʘʯʝʥʠʷ ʩʘʪʫʨʘʮʠʠ ʙʳʣʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 
ʥʠʟʢʠ.  

ʊʘʙʣʠʮʘ 2 

 

ʆʮʝʥʢʘ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʫʜʝʥʪʦʚ ʧʦ ʢʨʠʪʝʨʠʶ ʌʨʠʜʤʘʥʘ 

(ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ) 

ʇʦʢʘʟʘ-

ʪʝʣʠ 

ʉʝʟʦʥ 

ʛʦʜʘ 

Diʆ2, 

ʠʥʜʝʢʩ 

ʜʦʩʪʘʚʢʠ 

ʢʠʩʣʦʨʦʜʘ 

ʪʢʘʥʷʤʠ 

n=48 

ʉʝʨʜʝʯʥʳʡ 

ʠʥʜʝʢʩ 

n=48 

ʉʆ, 

ʄʆʂ 

n =48 

FW, 

ɼʠʘʩʪʦʣʠ- 

ʯʝʩʢʘʷ 

ʚʦʣʥʘ 

n=40 

EF, 

ʌʨʘʢʮʠʷ ʚʳ-

ʙʨʦʩʘ 

n=48 

Hi, 

ʍʠʪʝʨ- 

ʠʥʜʝʢʩ 

n=48 

SV, 

ʫʜʘʨʥʳʡ 

ʦʙʲʝʤ 

n=48 

ʊrʭɸ, 

ɸʤʧʣʠ-

ʪʫʜʘ 

ʧʫʣʴʩʘʮʠʠ 

ʘʦʨʪʳ 

n=48 

S, 

ʠʥʜʝʢʩ ʩʠʤ- 

ʧʘʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

n=48 

1 ʚʝʩʥʘ 2,57 2,82 2,44 2,34 2,65 2,42 2,64 2,59 2,71 

2 ʣʝʪʦ 2,35 2,34 2,17 2,68 2,51 2,38 2,47 2,69 2,53 

3 ʦʩʝʥʴ 2,52 2,22 2,65 2,82 2,32 2,49 2,50 2,24 2,38 

4 ʟʠʤʘ 2,55 2,61 2,75 2,16 2,52 2,72 2,40 2,49 2,39 

Chi-sguare 

(ɸ 
0,858 6,742  5,897 8,148 1,619 2,035 0,880 3,189 2,128 

Asump-

Sig 
0,836 0,081 0,177 0,040 0,655 0,565 0,830 0,363 0,546 

ʇʦʢʘʟʘ-

ʪʝʣʠ 

ʉʝʟʦʥ 

ʛʦʜʘ 

RR 

n=48 

WSBR, 

ʩʨʜʥʝʜʠʥʘ- 

ʤʠʯʝʩʢʦʝ 

ʜʘʚ- 

ʣʝʥʠʝ 

n=48 

NISP, 

ʜʠʘʩʪʦ- 

ʣʠʯʝʩʢʦʝ 

ɸɼ 

n=48 

NISD, ʩʠʩ- 

ʪʦʣʠʯʝʩʢʦʝ 

ɸɼ 

n=48 

ʊʆɽɸ, ʘʤ-

ʧʣʠ- 

ʪʫʜʘ ʧʫʣʴʩʘ- 

ʮʠʠ ʤʝʣʢʠʭ 

ʩʦʩʫʜʦʚ 

n=48 

SPʆ2, 

ʩʘʪʫʨʘ-

ʮʠʷ 

n=48 

ʉʝʛʤʝʥʪ 

ST ï ʕʂɻ 

n=48 

HR, 

ʏʘʩʪʦʪʘ 

ʩʝʨʜʮʝ-

ʙʠʝ- 

ʥʠʷ 

n=48 

Pi, ʀʥʪʝ- 

ʪʨʘʣʴʥʳʡ 

ʠʥ- 

ʜʝʢʩ ʩʦʩʪʦʷ-

ʥʠʷ 

ʉʉʉ 

n=48 

1 ʚʝʩʥʘ 2,58 2,55 2,53 2,66 2.11 2,49 2,48 2,25 2,60 

2 ʣʝʪʦ 2,64 2,58 2,59 2,40 2,52 2,73 2,58 2,63 2,56 

3 ʦʩʝʥʴ 2,55 2,32 2,40 2,54 2,44 2,54 2,64 2,76 2,34 

4 ʟʠʤʘ 2,23 2,54 2,48 2,41 2.93 2,24 2,30 2,36 2,49 

Chi-sguare 

(ʭ2) 
4,049 1,713 0,633 1,388 9,737 3,865 1,942 4,969 1,158 

Asump-

Sig 
0,256 0,634 0,889 0,708 0,021 0,276 0,585 0,174 0,763 
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ʅʘʧʨʷʞʝʥʠʝ ʩʦʢʨʘʪʠʤʦʩʪʠ ʤʠʦʢʘʦʜʘ, ʥʠʟʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʚʝʥʦʟʥʦʛʦ ʚʦʟʚʨʘʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ 

ʫʪʦʤʣʝʥʠʠ ʩʪʫʜʝʥʪʦʚ. ʉʝʣʝʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ 

ʉʉʉ ʧʦʟʚʦʣʷʣʠ ʚʳʩʢʘʟʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩ-ʥʘʧʨʷʞʝʥʠʷ, 

ʚʳʟʚʘʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ, ʩʝʟʦʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 

ʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ.  

ʂʨʠʪʝʨʠʡ ʌʨʠʜʤʘʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʨʘʚʥʝʥʠʷ 

ʧʝʨʝʤʝʥʥʳʭ ʚ ʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʢʘʭ. ɽʩʣʠ ʤʳ ʨʘʩʧʦʣʘ-

ʛʘʝʤ m ʠʟʤʝʨʝʥʠʷʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ n  ʠʩʩʣʝʜʫʝʤʳʭ 

ʬʘʢʪʦʨʦʚ (ʦʙʲʝʢʪʦʚ), ʪʦ ʚʦʧʨʦʩ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʷʚʣʷ-

ʶʪʩʷ ʣʠ ʥʘʙʣʶʜʘʝʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʠʟʤʝʨʝʥʠʷʤʠ 

ʩʣʫʯʘʡʥʳʤʠ ʠʣʠ ʦʥʠ ʦʙʫʩʣʦʚʣʝʥʳ ʚʣʠʷʥʠʝʤ ʦʙʲʝʢʪʘ 

ʠʟʤʝʨʝʥʠʷ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ 

ʌʨʠʜʤʘʥʘ ʤʳ ʧʨʦʚʝʨʷʝʤ ʥʫʣʝʚʫʶ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟʤʝʨʝʥʠʷ 

(ʩʪʦʣʙʮʳ ʪʘʙʣʠʮʳ) ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ (ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ ï ʩʝʟʦʥʳ ʛʦʜʘ) ʜʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʨʘʟʣʠʯʠʤʳʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʪ.ʝ. ʠʟʤʝʥʯʠʚʦʩʪʴ ʜʘʥʥʳʭ ʧʦ ʩʝʟʦʥʘʤ ʦʪ-

ʩʫʪʩʪʚʫʝʪ. 

ʊʝʭʥʠʢʘ ʢʨʠʪʝʨʠʷ ʪʘʢʦʚʘ: ʦʪʜʝʣʴʥʦ ʫʧʦʨʷʜʦʯʠʚʘ-

ʶʪʩʷ ʟʥʘʯʝʥʠʷ ʫ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï ʩʝ-

ʟʦʥʘ ʛʦʜʘ) ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʧʦʣʫʯʘʝʪʩʷ ʩʪʦʣʴʢʦ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʨʷʜʦʚ, 

ʩʢʦʣʴʢʦ ʦʙʲʝʢʪʦʚ ʫʯʘʩʪʚʫʝʪ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ (ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ ï 4).  

ɼʣʷ ʧʨʠʤʝʨʘ: 

ʉʝʟʦʥ ʏʘʩʪʦʪʘ ʩʝʨʜʮʝʙʠʝʥʠʷ 

ɺʝʩʥʘ 
11X   12X   é 

1 40X -   

ʃʝʪʦ 
21X   22X   é 

2 40X -   

ʆʩʝʥʴ 
31X   32X   é 

3 40X -   

ɿʠʤʘ 
41X   42X   é 

4 40X -   

 

ʉʪʦʣʙʮʳ ʪʘʙʣʠʮʳ ʜʘʥʥʳʭ ʦʪʨʘʞʘʶʪ ʨʘʟʣʠʯʥʳʝ 

ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʵʬʬʝʢʪʘ (ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ ï ʯʘʩʪʦʪʳ ʩʝʨʜʮʝʙʠʝʥʠʷ), ʘ ʩʪʨʦʢʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʧʦʚʪʦʨʥʳʤ ʠʟʤʝʨʝʥʠʷʤ ʪʦʛʦ ʞʝ ʦʙʲʝʢʪʘ.  

ʇʨʦʮʝʜʫʨʘ ʩʦʩʪʦʠʪ ʚ ʫʧʦʨʷʜʦʯʠʚʘʥʠʠ (ʨʘʥʞʠʨʦ-

ʚʘʥʠʠ) ʟʥʘʯʝʥʠʡ ʚ ʢʘʞʜʦʡ ʩʪʨʦʢʝ (ʧʨʠ ʵʪʦʤ ʨʘʥʛʠ ʚ 

ʢʘʞʜʦʡ ʩʪʨʦʢʝ ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʝʥʠʷ ʦʪ 1 ʜʦ m (ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ 40m= ) - ʧʦ ʯʠʩʣʫ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʪʦʣʙʮʦʚ), 

ʩʫʤʤʠʨʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʘʥʛʦʚ ʧʦ ʢʘʞʜʦʤʫ 

ʩʪʦʣʙʮʫ ʠ ʚʳʯʠʩʣʝʥʠʠ ʩʪʘʪʠʩʪʠʢʠ 

 

2 2
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3 1

1

m

iS R n( m )
mn( m )
= - +

+
ä  

 

ʃʦʛʠʢʘ ʫʤʦʟʘʢʣʶʯʝʥʠʷ ʪʘʢʦʚʘ: ʝʩʣʠ ʨʘʩʩʯʠʪʘʥʥʘʷ 

ʩʪʘʪʠʩʪʠʢʘ 
2S  çʙʦʣʴʰʘʷè, ʪ.ʝ. ʧʨʝʚʳʰʘʝʪ ʥʝʢʦʪʦʨʳʡ 

ʧʦʨʦʛʦʚʳʡ ʫʨʦʚʝʥʴ, ʪʦ ʛʠʧʦʪʝʟʫ ʦ ʩʣʫʯʘʡʥʦʩʪʠ ʨʘʟʣʠ-

ʯʠʡ ʚ ʠʟʤʝʨʝʥʠʷʭ ʩʣʝʜʫʝʪ ʦʪʚʝʨʛʥʫʪʴ, ʝʩʣʠ ʞʝ çʤʘ-

ʣʝʥʴʢʘʷè - ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʨʘʟ-

ʣʠʯʠʤʳ ʠ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʟʤʝʥʯʠʚʦʩʪʴ ʜʘʥʥʳʭ 

ʧʦ ʩʝʟʦʥʘʤ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʇʦʨʦʛʦʚʳʡ ʫʨʦʚʝʥʴ, ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʢʦʪʦʨʦʛʦ ʩʪʘ-

ʪʠʩʪʠʢʘ 
2S  ʧʨʠʟʥʘʝʪʩʷ çʤʘʣʦʡè, ʘ ʧʨʝʚʳʰʝʥʠʝ ʢʦʪʦ-

ʨʦʛʦ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʵʪʫ ʩʪʘʪʠʩʪʠʢʫ çʙʦʣʴʰʦʡè, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ çʯʘʩʪʥʦʩʪʠè ʧʦʜʦʙʥʳʭ ʟʥʘʯʝ-

ʥʠʡ ï ʝʩʣʠ ʧʦʜʦʙʥʳʝ ʟʥʘʯʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʯʘʩʪʦ, ʪʦ ʩʪʘʪʠʩʪʠʢʘ 

ʧʨʠʟʥʘʝʪʩʷ ʤʘʣʦʡ, ʝʩʣʠ ʞʝ ʨʝʜʢʦ - ʩʪʘʪʠʩʪʠʢʘ ʧʨʠʟʥʘ-

ʝʪʩʷ ʙʦʣʴʰʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʠʪʝʨʠʝʤ ʚʝʣʠʯʠʥʳ ʚʳʩʪʫʧʘʝʪ 

ʯʘʩʪʦʪʘ ʥʘʙʣʶʜʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʟʥʘʯʝʥʠʡ ʩʪʘʪʠ-

ʩʪʠʢʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʏʪʦ ʪʘʢʦʝ çʯʘʩʪʦè ʠʣʠ çʨʝʜʢʦè 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ ʢʨʠʪʝʨʠʷ, ʪ.ʝ. ʚʝʨʦ-

ʷʪʥʦʩʪʴʶ ʦʰʠʙʢʠ ʧʝʨʚʦʛʦ ʨʦʜʘ ï ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʪʚʝʨʛ-

ʥʫʪʴ ʧʨʘʚʠʣʴʥʫʶ ʛʠʧʦʪʝʟʫ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʨʦ-

ʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0,1; 0,05;0,01, 

ʨʝʞʝ ï 0,005 ʠ 0,001. 

ɽʩʣʠ a - ʚʳʙʨʘʥʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʫʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ, ʪʦ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ 2S (n,m)a
, ʩ ʢʦʪʦ-

ʨʳʤ ʩʣʝʜʫʝʪ ʩʨʘʚʥʠʚʘʪʴ ʨʘʩʩʯʠʪʘʥʥʫʶ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʪʘʪʠʩʪʠʢʫ 
2S , ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʥʝʨʘ-

ʚʝʥʩʪʚʘ 

 
2 2P{ S S (n,m)}a a> ¢. 

 

ʗʩʥʦ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ 2S (n,m)a
 ʩʣʝʜʫʝʪ ʫʤʝʪʴ ʚʳʯʠʩʣʷʪʴ ʚʝʨʦʷʪʥʦʩʪʠ, 

ʩʪʦʷʱʠʝ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʝʩʣʠ 13 20n ,m> > , ʪʦ 

2 2 2 1P{ S S (n,m)} (m )a c< = -, ʪ.ʝ. ʚʝʣʠʯʠʥʘ 
2S

ʠʤʝʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʭʠ-ʢʚʘʜʨʘʪ ʩ 1m-ʩʪʝʧʝʥʴʶ ʩʚʦ-
ʙʦʜʳ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝ-

ʮʠʘʣʴʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʌʨʠʜʤʘʥʘ. ʕʪʦʪ 

ʢʨʠʪʝʨʠʡ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʤʝʩʪʦ 

ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʩʨʘʚʥʠʚʘʶʪʩʷ ʦʜʥʦʨʦʜʥʳʝ 

ʛʨʫʧʧʳ (ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʡ ʙʣʦʯʥʳʡ ʧʣʘʥ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ). 

ʉʫʜʷ ʧʦ ʜʘʥʥʳʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʘʭ, ʥʠ 

ʦʜʠʥ ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʘʤ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ ʧʨʝʪʝʨʧʝ-

ʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʝʟʦʥʘ, 

ʪ.ʝ. ʥʘʙʣʶʜʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʠʟʤʝʨʝʥʠʷʤʠ ʩʣʝ-

ʜʫʝʪ ʩʯʠʪʘʪʴ ʩʣʫʯʘʡʥʳʤʠ. ʊʦʣʴʢʦ ʠʥʜʝʢʩ ʩʠʤʧʘʪʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʣʠʟʦʢ ʢ ʟʥʘʯʠʤʦʤʫ ʦʪʣʠʯʠʶ ʦʪ ʩʣʫ-

ʯʘʡʥʦʛʦ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʠ 

ʬʠʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʠ ʦʩʣʘʙʣʷʶʪ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʩʪʨʝʩʩ. ʋʞʝ ʚ ʪʝʯʝʥʠʝ 6 

ʤʝʩʷʮʝʚ ʯʠʩʣʦ ʩʪʫʜʝʥʪʦʚ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʉʉʉ ʩʥʠ-

ʟʠʣʦʩʴ ʩ 31,92 % ʜʦ 13,82 %, ʛʠʧʝʨʢʠʥʝʪʠʯʝʩʢʠʤ ʪʠʧʦʤ 

ʢʨʦʚʦʪʦʢʘ ʫʤʝʥʴʰʠʣʦʩʴ ʩ 62,50 % ʜʦ 24,82 %. ʉ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʩʤʝʥʫ ʧʦʟʳ ʣʝʞʘ-ʩʪʦʷ ʩ 52,52 % 

ʜʦ 28,65 %. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʜʠʣʠ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʫʶ ʨʦʣʴ ʘʵʨʦʙʥʦʡ ɼɸ (ʬʠʪʥʝʩʘ) ʠ ʜʨʫʛʠʭ ʚʠ-
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ʜʦʚ ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ. ʇʦʨʦʶ ʨʘʟʥʦʨʝʯʠʚʳʝ ʜʘʥ-

ʥʳʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʩʚʦʡʩʪʚ ʤʦʞʥʦ ʦʙʲʷʩ-

ʥʠʪʴ ʠʭ ʣʦʢʘʣʠʟʦʚʘʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʬʫʥʢʮʠʶ ʠ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ɼɸ. 

ʊʘʙʣʠʮʘ 3 

ɺʝʛʝʪʘʪʠʚʥʳʡ ʛʦʤʝʦʩʪʘʟ ʩʪʫʜʝʥʪʦʚ n=240 ʚ ʛʦʜʦʚʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

ʇʦʢʘʟʘʪʝʣʠ  ɺʠʜʳ  ʉʝʟʦʥʳ ʛʦʜʘ 

ʃʝʪʦ  ʆʩʝʥʴ  ɿʠʤʘ  ɺʝʩʥʘ  

ʌʦʥʦʚʳʡ ʚʝʛʝʪʘ-

ʪʠʚʥʳʡ ʩʪʘʪʫʩ 

ʕʡʪʦʥʠʷ  76,00 75,20 72,50 70,20 

ʉʠʤʧʘʪʠʢʦʪʦʥʠʷ  5,20 8,00 12,50 15,80 

ɺʘʛʦʪʦʥʠʷ 18,80 16,80 15,00 14,00 

ɺʝʛʝʪʘʪʠʚʥʘʷ ʨʝ-

ʘʢʪʠʚʥʦʩʪʴ 

ʅʦʨʤʦʪʦʥʠʯʝʩʢʘʷ 90,60 90,20 68,80 64,70 

ɻʠʧʝʨʩʠʤʧʘʪʠʢʦʪʦʥʠʯʝʩʢʘʷ 5,20 5,60 21,20 23,00 

ɸʩʠʤʧʘʪʠʢʦʪʦʥʠʯʝʩʢʘʷ 4,20 4,20 10,00 12,30 

ɺʝʛʝʪʘʪʠʚʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ 

ɼʦʩʪʘʪʦʯʥʦʝ  91,80 89,20 80,70 76,30 

ʀʟʙʳʪʦʯʥʦʝ  5,00 4,60 12,30 14,70 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ  4,20 6,20 7,00 9,00 

ʇʝʨʠʦʜ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʷ 

ʅʦʨʤʘʣʴʥʳʡ  88,80 86,40 80,20 78,60 

ʋʜʣʠʥʝʥ  11,20 13,60 19,80 21,40 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3, ʫʨʦʚʝʥʴ ʵʡʪʦʥʠʠ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ ʩʥʠʞʘʣʩʷ ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ, ʘ ʩʠʤʧʘʪʠʢʦʪʦ-

ʥʠʠ ï ʧʦʚʳʰʘʣʩʷ. ʇʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʣʠʩʴ. ʕʪʦ ʚʳʟʳʚʘʣʦ ʙʘʣʘʥʩ ʵʨʛʦ-

ʪʨʦʧʥʳʭ ʠ ʠʥʦʪʨʦʧʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʤʠʦʢʘʨʜʝ. 

ɺʝʛʝʪʘʪʠʚʥʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʦ-

ʚʘʣʘ ʦ ʧʦʚʳʰʝʥʠʠ ʯʠʩʣʘ ʩʠʤʧʘʪʠʢʦʪʦʥʠʯʝʩʢʠʭ ʨʝʘʢ-

ʮʠʡ ʠ ʘʩʠʤʧʘʪʠʢʦʪʦʥʠʯʝʩʢʠʭ ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ. ʀʪʘʢ, 

ʥʘʤʠ ʚʳʷʚʣʷʣʠʩʴ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʘ ʠ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʚ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʷʭ, ʜʘ-

ʶʱʝʝ ʦʩʥʦʚʘʥʠʝ ʛʦʚʦʨʠʪʴ ʦʙ ʫʨʦʚʥʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʟʘʪʨʘʪ, ʧʦʨʦʶ ʧʨʝʚʳʰʘʶʱʠʭ ʨʝʛʫʣʷʪʦʨʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʩʪʫʜʝʥʪʦʚ. 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʷʝʤ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʮʝʥʪʨʘʣʴʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʩʪʫʜʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝ-

ʟʦʥʳ ʛʦʜʘ ʚ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʧʦ-

ʚʳʰʝʥʥʦʡ ɼɸ.  

ʊʘʙʣʠʮʘ 4 

ʇʦʢʘʟʘʪʝʣʠ ʮʝʥʪʨʘʣʴʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʩʪʫʜʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ 

ʉʝʟʦʥʳ, ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʨʘʟʣʠ-

ʯʠʡ 

ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

ʏʉʉ, ʫʜ/ʤʠʥ ʋʆ, ʤʣ ʌʨʘʢʮʠʷ 

ʚʳʙʨʦʩʘ, % 

ʍʠʪʝʨ-ʠʥ-

ʜʝʢʩ 

ɺʝʥʦʟʥʳʡ ʚʦʟ-

ʚʨʘʪ, ʄʦʄ  

ʄʆʂ, 

ʣ/ʤʠʥ 

ʃʝʪʦ (1) 67,20Ñ1,34 70,92Ñ2,26 60,23Ñ0,36 16,52Ñ0,81 47,90Ñ1,28 4,77Ñ0,34 

ʆʩʝʥʴ (2) 69,80Ñ1,96 68,80Ñ2,22 59,87Ñ0,89 15,43Ñ0,99 44,52Ñ1,34 4,80Ñ0,56 

ɿʠʤʘ (3) 72,32Ñ2,54 65,69Ñ2,03 57,20Ñ0,97 19,87Ñ1,02 41,22Ñ1,20 4,58Ñ0,29 

ɺʝʩʥʘ (4) 74,68Ñ2,70 63,29Ñ2,01 56,72Ñ1,03 22,20Ñ1,46 39,33Ñ1,66 4,73Ñ0,36 

ʈ1-ʈ2    <0,01   

ʈ1-ʈ3   <0,01 <0,05 <0,05  

ʈ2-ʈ4   <0,01 <0,05 <0,05  

ʈ3-ʈ4   <0,05    

ʈ1-ʈ4 <0,05 <0,01 <0,01 <0,01 <0,01  

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 4, ʨʝʛʫʣʷʮʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʢʨʦʚʦʪʦʢʘ ʦʪʣʠʯʘʣʘʩʴ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʧʦʢʘʟʘʪʝʣʝʡ 

ʥʘ ʫʨʦʚʥʝ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ, ʚʳʟʳʚʘʷ ʢʦʣʝʙʘʥʠʷ ʩʦʢʨʘ-

ʪʠʤʦʩʪʠ (ʬʨʘʢʮʠʷ ʚʳʙʨʦʩʘ, ʍʠʪʝʨ-ʠʥʜʝʢʩ) ʠ ʚʝʥʦʟʥʦʛʦ 

ʚʦʟʚʨʘʪʘ. ʈʝʛʫʣʷʮʠʷ ʥʘ ʫʨʦʚʥʝ ʘʨʪʝʨʠʦ-ʚʝʟʠʢʫʣʷʨʥʦʛʦ 

ʦʪʜʝʣʘ ʮʠʨʢʫʣʷʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦ ɺʅʉ ʠ 

ʩʪʝʥʦʢ ʩʦʩʫʜʦʚ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʢʣʝʪʢʠ, ʚʳʜʝʣʷʶʱʠʝ ʚʘ-

ʟʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. ʄʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʉʉʉ ʠʜʝʪ ʚʝʢʪʦʨʥʦ ʢ ʛʠʧʦ- ʠʣʠ ʛʠ-

ʧʝʨʤʦʙʠʣʠʟʘʮʠʠ. ʀʜʝʪ ʧʝʨʝʩʪʨʦʡʢʘ ʤʝʞʜʫ ʟʚʝʥʴʷʤʠ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʪʦʢʘ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʷʤʠ ʘʢʪʠʚʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ, 

ʩʢʦʣʴʢʦ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʝʨʝʚʦʜʘ ʛʦʤʝʦʩʪʘʟʘ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʨʦʚʦʪʦʢ ʚʳʟʳ-

ʚʘʶʪ çʚʦʟʤʫʱʝʥʠʷè ʚ ʟʚʝʥʴʷʭ ʛʝʤʦʜʠʥʘʤʠʢʠ (ʪʘʙʣ. 5). 

ʆʨʪʦʫʩʪʦʯʠʚʦʩʪʴ ʢʨʦʚʦʪʦʢʘ ʦʪʨʘʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʢʦʤʧʣʝʢʩʘ ʘʜʘʧʪʠʚʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʨʝʘʢʮʠʡ ʠ ʧʦʟ-

ʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʉʉʉ. 

ʈʝʘʢʮʠʷ ʥʘ ʩʤʝʥʫ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʢʨʦ-

ʚʦʦʙʨʘʱʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʥʘʛʨʫʟʦʢ. 

ʇʨʦʠʩʭʦʜʠʪ ʜʠʣʘʪʘʮʠʷ ʩʦʩʫʜʠʩʪʦʛʦ ʨʫʩʣʘ ʚʩʣʝʜʩʪʚʠʝ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʦʚʠ, ʫʤʝʥʴʰʝʥʠʷ ʚʝʥʦʟʥʦʛʦ ʚʦʟ-

ʚʨʘʪʘ ʢ ʧʨʘʚʦʤʫ ʧʨʝʜʩʝʨʜʠʶ, ʫʤʝʥʴʰʝʥʠʝ ʩʝʨʜʝʯʥʦʛʦ 

ʚʳʙʨʦʩʘ. ʋʚʝʣʠʯʝʥʠʝ ʌʇ ʠ ʩʥʠʞʝʥʠʝ ʌʅ ʧʨʠ ʘʢʪʠʚ-

ʥʦʤ ʦʨʪʦʩʪʘʟʝ ʦʙʲʷʩʥʷʝʪʩʷ ʠʥʦʪʨʦʧʥʦʡ ʨʝʘʢʮʠʝʡ ʠʟ-ʟʘ 

çʥʝʜʦʛʨʫʟʢʠ ʦʙʲʝʤʦʤè ʚ ʧʦʣʦʞʝʥʠʠ ʩʪʦʷ. ɿʘʢʦʥʦʤʝʨ-

ʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʦʨʪʦʧʨʦʙʫ ʷʚʣʷʣʦʩʴ ʫʯʘʱʝʥʠʝ ʏʉʉ, 

ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʄʆʂ ʩʥʠʞʘʣʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʣʝʪʦʤ ʠ 

ʦʩʝʥʴʶ, ʘ ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ ï ʥʝʜʦʩʪʦʚʝʨʥʦ. ɺʳʜʝʣʷʶʪʩʷ 

ʪʨʠ ʬʘʢʪʦʨʘ ʦʨʪʦʩʪʘʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ: ʩʪʝʧʝʥʴ 

ʜʝʛʠʜʨʘʪʘʮʠʠ, ʩʦʩʪʦʷʥʠʝ ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ ʠ ʨʝʘʢ-

ʪʠʚʥʦʩʪʴ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʡ ʩʠʩʪʝʤʳ [5]. ʇʨʠ ʦʨʪʦ-
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ʧʨʦʙʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʢʨʘʪʠʤʦʩʪʠ ʤʠʦʢʘʨʜʘ ʫʤʝʥʴʰʘ-

ʣʠʩʴ, ʯʪʦ ʦʪʨʘʞʘʣʦ ʘʜʘʧʪʠʚʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʉʉʉ. ʇʦ-

ʢʘʟʘʥʦ, ʯʪʦ ʫʭʫʜʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʩʝʨʜʮʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚʝʩʥʦʡ ʠ ʟʠʤʦʡ, ʘ ʟʘʪʝʤ ʣʝʞʘ ï ʚʝʩ-

ʥʦʡ. 

ʊʘʙʣʠʮʘ 5 

ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʨʪʦʧʨʦʙ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ 

ʛʦʜʘ 

ɺʨʝʤʝʥʘ 

ʛʦʜʘ 

ʇʦʢʘʟʘʪʝʣʠ ʛʝʤʦʜʠʥʘʤʠʢʠ 

ʏʉʉ, ʫʜ/ʤʠʥ ʋʆ, ʤʣ 
ʄʆʂ, 

ʣ/ʤʠʥ 
ʌɺ, % 

ʍʠʪʝʨ- 

ʠʥʜʝʢʩ, 

ʫ.ʝ. 

ʌʘʟʘ 

ʠʟʛʥʘʥʠʷ, 

ʤʣʩ 

ʌʘʟʘ 

ʧʨʝʜʠʟʛʥʘ- 

ʥʠʷ, ʤʣʩ 

ʣ
ʝ
ʪ
ʦ

 

ʃʝʞʘ 66,21Ñ1,32 72,95Ñ1,35 4,83Ñ0,20 59,66Ñ0,31 15,36Ñ0,48 256,62+4,20 94,92Ñ2,41 

ʆʨʪʦ 81,32Ñ1,64 52,02Ñ1,48 4,23Ñ0,22 43,89Ñ0,29 13,32Ñ0,43 209,40Ñ4,12 118,42Ñ3,01 

ʈ ʣʝʞʘ- 

ʦʨʪʦ 
<0,001 <0,01 <0,05 <0,001 <0,01 <0,01 <0,001 

ʦ
ʩ
ʝ
ʥ
ʴ

 

ʃʝʞʘ 68,80Ñ1,42 71,3411,88 4,9110,17 60,8910,32 16,3810,42 257,32+4,02 92,9812,32 

ʆʨʪʦ 84,32Ñ1,61 52,80+1,96 4,45Ñ0,13 48,46Ñ0,30 12,36Ñ0,39 208,40Ñ4,20 116,85Ñ2,62 

ʈʣʝʞʘ- 

ʦʨʪʦ 
<0,001 <0,01 <0,05 <0,001 <0,001 <0,001 <0,001 

ʟ
ʠ
ʤ
ʘ

 

ʃʝʞʘ 69,92Ñ1,56 67,42Ñ2,12 4,71 Ñ0,18 61,95Ñ0,33 18,83Ñ0,64 258,90Ñ4,36 88,26Ñ2,30 

ʆʨʪʦ 88,42Ñ1,69 50,22Ñ1,49 4,44Ñ0,17 48,68Ñ0,28 14,92Ñ0,58 211,14Ñ4,18 117,30Ñ2,81 

ʈʣʝʞʘ- 

ʦʨʪʦ 
<0,001 <0,01  <0,001 <0,001 <0,001 <0,001 

ʚ
ʝ
ʩ
ʥ
ʘ

 

ʃʝʞʘ 72,02Ñ1,60 64,92Ñ2,02 4,68Ñ0,20 58,86Ñ0,27 20,32Ñ0,52 259,20Ñ4,15 85,20Ñ2,29 

ʆʨʪʦ 90,76Ñ1,70 49,20Ñ2,18 4,47Ñ0,22 47,68Ñ0,28 13,67Ñ0,49 208,23Ñ4,12 112,58Ñ2,61 

ʈʣʝʞʘ- 

ʦʨʪʦ 
<0,001 <0,01  <0,001 <0,001 <0,001 <0,001 

ʏʉʉ ï ʯʘʩʪʦʪʘ ʩʝʨʜʮʝʙʠʝʥʠʡ; ʋʆ - ʫʜʘʨʥʳʡ ʦʙʲʝʤ; ʄʆʂ - ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ; ʌɺ ï ʬʨʘʢʮʠʷ ʚʳʙʨʦʩʘ; ʍʠ-

ʪʝʨ-ʠʥʜʝʢʩ ï ʠʥʜʝʢʩ ʩʦʢʨʘʪʠʤʦʩʪʠ ʤʠʦʢʘʨʜʘ 

 
ɿʥʘʯʝʥʠʷ ʏʉʉ, ʋʆ ʥʘ ʦʨʪʦʧʨʦʙʫ ʠʟʤʝʥʷʣʠʩʴ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʛʦʜʘ, ʯʪʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦ ʩʠʤʧʘʪʠʢʦʪʦʥʠʠ. ɿʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝ-
ʥʠʡ ʋʆ ʠ ʄʆʂ ʚ ʩʦʩʪʦʷʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʢʦʷ ʥʝ 
ʚʳʷʚʣʷʣʦʩʴ. ɼʦʩʪʦʚʝʨʥʳʝ ʩʜʚʠʛʠ ʄʆʂ ʧʨʠ ʘʢʪʠʚʥʦʤ 
ʦʨʪʦʩʪʘʟʝ ʙʳʣʠ ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʭʘ-
ʥʠʟʤʳ ʨʝʛʫʣʷʮʠʠ ʋʆ, ʄʆʂ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʧʦʜ 
ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙ. ʆʧʪʠʤʘʣʴʥʘʷ ʩʦ-
ʢʨʘʪʠʤʦʩʪʴ ʤʠʦʢʘʨʜʘ (ʌɸ, Xi) ʥʘʙʣʶʜʘʣʘʩʴ ʣʝʪʦʤ-ʦʩʝ-
ʥʴ-ʁʟʠʤʦʡ, ʘ ʚʝʩʥʦʡ ʦʥʘ ʠʟʤʝʥʠʣʘʩʴ ʥʘ ʬʦʥʝ ʧʦʚʳʰʝ-
ʥʠʷ ʏʉʉ. ʌʘʟʘ ʠʟʛʥʘʥʠʷ (ʌʀ) ʩʝʨʜʝʯʥʦʛʦ ʮʠʢʣʘ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ. 
ɼʦʩʪʦʚʝʨʥʦʝ ʫʢʦʨʦʯʝʥʠʝ ʬʘʟʳ ʠʟʛʥʘʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ 
ʧʨʠ ʦʨʪʦʧʨʦʙʝ. ʅʘʠʙʦʣʴʰʘʷ ʨʘʟʥʦʩʪʴ ʚ ʧʦʟʘʭ ʣʝʞʘ-
ʩʪʦʷ ʙʳʣʘ ʚʝʩʥʦʡ. ʌʘʟʘ ʧʨʝʜʠʟʛʥʘʥʠʷ (ʌʇ) ʦʪ ʣʝʪʘ ʢ 
ʚʝʩʥʝ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʘʩʴ (P1- ʈ4<0,05). ʉʫʱʝʩʪʚʝʥ-
ʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʌʇ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʟʦʡ ʣʝʞʘ ʦʪʣʠ-
ʯʘʣʠʩʴ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʛʦʜʘ. ʅʘʠʙʦʣʴʰʘʷ ʨʘʟʥʦʩʪʴ 
ʤʝʞʜʫ ʧʦʣʦʞʝʥʠʷʤʠ ʣʝʞʘ ʠ ʩʪʦʷ ʙʳʣʘ ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ, 
ʘ ʥʘʠʤʝʥʴʰʘʷ ï ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ. 

ɺʳʚʦʜʳ 
1 ʈʘʟʣʠʯʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʛʨʘʤʤʳ ʦʟʜʦʨʦʚʠ-

ʪʝʣʴʥʦ-ʩʧʦʨʪʠʚʥʳʭ, ʬʠʟʢʫʣʴʪʫʨʥʳʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝ-
ʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʳʟʚʘʣʠ ʨʘʟʣʠʯʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʚ 
ʟʚʝʥʴʷʭ ʢʨʦʚʦʪʦʢʘ ʠ ʝʛʦ ʨʝʛʫʣʷʮʠʠ. 
2 ɹʘʣʘʥʩ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʡ ʨʝ-

ʛʫʣʷʮʠʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʢʨʦʚʦʪʦʢʘ 
ʩʪʫʜʝʥʪʦʚ ʥʘʙʣʶʜʘʣʩʷ ʚ ʫʩʣʦʚʠʷʭ ʛʦʜʦʚʦʛʦ ʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʉʦʚʝʨʰʘʝʪʩʷ ʨʠʪʤʠʯʥʦ ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʚʨʝʤʝʥʠ ʛʦʜʘ, ʵʢʟʘʤʝʥʘʮʠ-
ʦʥʥʳʭ ʩʝʩʩʠʡ ʠ ʚʦʟʚʨʘʱʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʛʝʤʦʜʠʥʘʤʠʢʠ ʢ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʦ-
ʚʦʛʦ ʫʨʦʚʥʷ. 
3 ɺ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʘʜʘʧ-

ʪʠʚʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʩʜʚʠʛʠ ʧʨʠ ʤʝʥʷʶʱʠʭʩʷ ʬʘʢ-
ʪʦʨʘʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʦʙʫʩʣʦʚʣʝʥʦ ʩʝʛʤʝʥʪʘʨʥʦʡ ʠ 
ɺʅʉ ʩ ʫʯʘʩʪʠʝʤ ʥʘʜʩʝʛʤʝʥʪʘʨʥʳʭ ʚʣʠʷʥʠʡ ʩ ʧʨʦʷʚʣʝ-
ʥʠʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʜʝʣʴʥʳʭ ʘʚʪʦʥʦʤʥʳʭ ʬʘʢʪʦʨʦʚ ʨʝ-
ʛʫʣʷʮʠʠ. 
4 ʋʤʝʥʴʰʝʥʠʝ ʥʝʨʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʵʬʬʝʨʝʥʪ-

ʥʳʭ ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʦʣʦʢʥʘʭ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʘʢ-
ʪʠʚʥʦʩʪʠ ʚ ʵʬʬʝʨʝʥʪʥʳʭ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʦʣʦʢ-
ʥʘʭ. ʉʥʠʞʝʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʤʝʥʴʰʘʝʪ 
ʚʘʟʦʤʦʪʦʨʥʳʡ ʪʦʥʫʩ ʚ ʨʝʟʠʩʪʠʚʥʳʭ ʝʤʢʦʩʪʥʳʭ ʩʦʩʫ-
ʜʘʭ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʏʉʉ, ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ 
ʧʨʦʚʝʜʝʥʠʷ ʠʤʧʫʣʴʩʦʚ ʚ ʧʨʘʚʦʤ ʞʝʣʫʜʦʯʢʝ ʠ ʩʦʢʨʘʪʠ-
ʤʦʩʪʴ ʧʨʝʜʩʝʨʜʠʡ ʠ ʞʝʣʫʜʦʯʢʦʚ ʧʨʠ ʦʨʪʦʩʪʘʟʝ. 
5 ʋʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʪʜʝʣʴ-

ʥʳʭ ʟʚʝʥʴʝʚ ʉʉʉ ʦʪ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ ʚʝʛʝʪʘʪʠʚʥʦʡ ʝʝ 
ʨʝʛʫʣʷʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʘʣʢʦʛʦʣʴʥʦʛʦ ʥʘʧʠʪʢʘ (ʚʦʜʢʠ), ʩʦʜʝʨʞʘʱʝʛʦ ʵʢʩʪʨʘʢʪ ʧʰʝʥʠʮʳ, ʥʘ ʩʪʨʫʢʪʫʨʫ ʘʙʩʪʠ-

ʥʝʥʪʥʦʛʦ ʩʠʥʜʨʦʤʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʪʷʞʝʩʪʴ ʧʨʦʷʚʣʝʥʠʡ ʦʪʤʝʥʳ ʘʣʢʦʛʦʣʷ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʚ ʩʣʫʯʘʝ ʠʥʪʦʢʩʠʢʘʮʠʠ 

ʞʠʚʦʪʥʳʭ ʵʪʠʤ ʥʘʧʠʪʢʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʚʦʨʦʤ ʵʪʘʥʦʣʘ ʘʥʘʣʦʛʠʯʥʦʡ ʢʨʝʧʦʩʪʠ. 

Abstract 
The influence of an alcoholic beverage (vodka) containing wheat extract on the structure of the ʘbstinence syndrome 

was studied. It is shown that the severity of alcohol the ʘbstinence syndrome is significantly lower in intoxication of 

animals with this drink in comparison with a similar strength solution of ethanol. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʢʦʛʦʣʴʥʘʷ ʠʥʪʦʢʩʠʢʘʮʠʷ, ʘʙʩʪʠʥʝʥʪʥʳʡ ʩʠʥʜʨʦʤ, ʵʪʘʥʦʣ, ʵʢʩʪʨʘʢʪ ʧʰʝʥʠʮʳ. 

Keywords: alcohol intoxication, ʘbstinence syndrome, alcohol, wheat extract. 

 

ɺ ʈʦʩʩʠʠ, ʢʘʢ ʤʠʥʠʤʫʤ, 90-95% ʥʘʩʝʣʝʥʠʷ ʚ ʪʦʤ, 

ʠʣʠ ʠʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʫʧʦʪʨʝʙʣʷʶʪ ʘʣʢʦʛʦʣʴʥʳʝ 

ʥʘʧʠʪʢʠ. ʕʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʨʦʙʣʝʤʫ, 

ʪʘʢ ʢʘʢ ʘʣʢʦʛʦʣʴ, ʬʦʨʤʠʨʫʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠ ʧʘʪʦʣʦʛʠʶ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʠʥʚʘ-

ʣʠʜʠʟʘʮʠʠ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ, ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʧʨʝʩʪʫʧʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ 

ʧʨʦʙʣʝʤ. 

ɸʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʦʜʫʢʪʘʤ ʧʠ-

ʪʘʥʠʷ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʠʤ ʜʣʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ 

ʧʦʜʭʦʜʦʤ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʶ ʠʣʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʶ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʉʪʘʥʜʘʨʪʘʤ (ɻʆʉʊ), ʪʝʭʥʠʯʝʩʢʠʤ 

ʨʝʛʣʘʤʝʥʪʘʤ, ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʜʨ. ʇʨʠ ʵʪʦʤ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ ʩʦʩʪʘʚ 

ʘʣʢʦʛʦʣʴʥʦʛʦ ʥʘʧʠʪʢʘ (ʚʭʦʜʷʱʠʝ ʚ ʥʝʛʦ ʢʦʤʧʦʥʝʥʪʳ ʠ 

ʠʭ ʩʦʯʝʪʘʥʠʝ) ʤʦʛʫʪ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʝ ʵʪʠʣʦ-

ʚʦʛʦ ʩʧʠʨʪʘ. ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ 

ʪʦʢʩʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʥʝ ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʘ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ ʥʘʧʨʷʤʫʶ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [2, ʩ. 16-17; 5, ʩ.42-45; 6, 

ʩ.26-34]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʘʣʢʦʛʦʣʴʥʦʛʦ ʥʘʧʠʪʢʘ, 

ʩʦʜʝʨʞʘʱʝʛʦ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʵʢʩʪʨʘʢʪ ʧʰʝʥʠʮʳ, ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʩʠʥʜʨʦʤʘ ʦʪʤʝʥʳ ʘʣʢʦʛʦʣʷ (ʧʦʩʪʠʥʪʦʢʩʠʢʘ-

ʮʠʠ).  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚʳʙʨʘʥʥʘʷ ʧʨʦʠʟʚʦʣʴʥʦ 

ʚʦʜʢʘ, ʩʦʜʝʨʞʘʱʘʷ ʵʢʩʪʨʘʢʪ ʧʰʝʥʠʮʳ (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ 

ʚʦʜʢʘ ʍʍ). ɺ ʢʘʯʝʩʪʚʝ ʥʘʧʠʪʢʘ ʩʨʘʚʥʝʥʠʷ (ʢʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 1) ʠʩʧʦʣʴʟʦʚʘʣʠ 40% ʨʘʩʪʚʦʨ ʵʪʘʥʦʣʘ ʤʘʨʢʠ 

çʕʢʩʪʨʘè. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʨʳʩʳ-ʩʘʤʮʳ ʩ 

ʠʩʭʦʜʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ 179Ñ38 ʛ, ʥʝ ʠʤʝʚʰʠʝ ʨʘʥʝʝ ʢʦʥ-

ʪʘʢʪʘ ʩ ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 45 ʦʩʦʙʝʡ (15 

ï ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ, ʧʦʣʫʯʘʣʘ ʠʩʩʣʝʜʫʝʤʳʡ ʥʘʧʠʪʦʢ ʍʍ, 

15 ï ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 1, ʧʦʣʫʯʘʣʘ ʨʘʩʪʚʦʨ ʵʪʘʥʦʣʘ ʚ 

ʵʢʚʠʦʙʲʝʤʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, 15 ï ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

2, ʧʦʣʫʯʘʚʰʘʷ ʧʠʪʴʝʚʫʶ ʚʦʜʫ).  

ɼʦ ʥʘʯʘʣʘ ʠʥʪʦʢʩʠʢʘʮʠʠ (ʜʣʷ ʨʘʩʯʝʪʘ ʚʚʦʜʠʤʳʭ 

ʢʦʣʠʯʝʩʪʚ ʘʣʢʦʛʦʣʴʩʦʜʝʨʞʘʱʠʭ ʞʠʜʢʦʩʪʝʡ) ʞʠʚʦʪʥʳʭ 

ʚʟʚʝʰʠʚʘʣʠ. ʇʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʠʟʥʘʢʦʚ ʩʠʥʜʨʦʤʘ 

ʦʪʤʝʥʳ ʘʣʢʦʛʦʣʷ ʞʠʚʦʪʥʳʭ ʚʥʦʚʴ ʚʟʚʝʰʠʚʘʣʠ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʤʘʩʩʳ ʪʝʣʘ ʟʘ ʧʝʨʠʦʜ ʠʥʪʦʢʩʠ-

ʢʘʮʠʠ. ʉʨʘʚʥʠʚʘʣʠ ʜʘʥʥʳʝ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ ʤʝʞʜʫ ʩʦ-

ʙʦʡ. 

ʀʥʪʦʢʩʠʢʘʮʠʷ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʤʦʜʠʬʠ-

ʮʠʨʦʚʘʥʥʦʤʫ ʤʝʪʦʜʫ , ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ 

Majchrowicz ʚ 1975 ʛʦʜʫ [1, ʩ. 2-10] ʧʫʪʝʤ ʠʥʪʨʘʛʘ-

ʩʪʨʘʣʴʥʳʭ ʚʝʜʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʘʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ 

ʟʦʥʜʘ ʚ ʪʝʯʝʥʠʝ 5,5 ʩʫʪʦʢ ʚ ʢʦʣʠʯʝʩʪʚʝ 11 ʚʚʝʜʝʥʠʡ ʩ 

ʠʥʪʝʨʚʘʣʦʤ, ʨʘʚʥʳʤ 12 ʯʘʩʘʤ (9:00 ʠ 21:00). ʇʝʨʚʦʝ 

ʚʚʝʜʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 21:00, ʘ ʧʦʩʣʝʜʥʝʝ ʥʘ ʰʝʩʪʳʝ 

ʩʫʪʢʠ ʪʘʢʞʝ ʚ 21:00.  

ʏʝʨʝʟ 16 ʯʘʩʦʚ, 20 ʠ 24 ʯʘʩʘ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʚʚʝ-

ʜʝʥʠʷ ɸʅ ʞʠʚʦʪʥʳʤ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʨʠʟʥʘʢʠ ʩʠʥ-

ʜʨʦʤʘ ʦʪʤʝʥʳ.  

ʆʮʝʥʢʘ ʪʷʞʝʩʪʠ ʧʦʩʪʠʥʪʦʢʩʠʢʘʮʠʦʥʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ 

ʇʦʩʪʠʥʪʦʢʩʠʢʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʣʠ ʩʦʩʪʦʷʥʠʝ 

ʦʪʤʝʥʳ ʘʣʢʦʛʦʣʷ ʦʙʳʯʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʫ ʯʝʣʦʚʝʢʘ ʥʘ 

ʫʪʨʦ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʥʘʢʘʥʫʥʝ ʚʳʩʦʢʦʡ ʜʦʟʳ ʩʧʠʨʪ-

ʥʦʛʦ ʥʘʧʠʪʢʘ, ʣʠʙʦ ʧʦʩʣʝ ʧʦʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ.  

ʆʮʝʥʢʘ ʝʛʦ ʪʷʞʝʩʪʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʤʳ ʧʨʦʚʦʜʠʣʠ 

ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʰʢʘʣʝ 

(ʪʘʙʣʠʮʘ 1) ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʵʪʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 1 ʠ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ [1, ʩ. 2-10]. ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ 

ʧʦ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʩʫʤʤʠʨʦʚʘʣʠʩʴ ʠ ʫʩʨʝʜʥʷʣʠʩʴ.  

ʇʨʠ ʦʮʝʥʢʝ ʪʷʞʝʩʪʠ ʩʠʥʜʨʦʤʘ ʦʪʤʝʥʳ ʵʪʘʥʦʣʘ 

ʫʯʠʪʳʚʘʣʦʩʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʪʷʞʝʩʪʠ ʩʠʥʜʨʦʤʘ ʦʪʤʝʥʳ, ʨʘʚʥʦ ʢʘʢ ʠ ʩʤʝʨʪʥʦʩʪʠ ʞʠ-

ʚʦʪʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ 

ʥʘʧʠʪʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʫʧʧʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʉʫʤʤʘʨʥʘʷ ʜʦʟʘ ʵʪʘʥʦʣʘ ʫ ʞʠʚʦʪʥʳʭ, ʠʥʪʦʢʩʠʮʠ-

ʨʦʚʘʥʥʳʭ ʚʦʜʢʦʡ ʍʍ, ʩʦʜʝʨʞʘʱʝʡ ʵʢʩʪʨʘʢʪ ʧʰʝʥʠʮʳ 

(ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ), ʠ ʨʘʩʪʚʦʨʦʤ ʵʪʘʥʦʣʘ (ʢʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 1) ʩʦʩʪʘʚʠʣʘ 56,3°5,1 ʠ 57,2°3,9 ʛ/ʢʛ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ɺ ʧʨʦʮʝʩʩʝ ʘʣʢʦʛʦʣʠʟʘʮʠʠ ʫ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ 

ʛʨʫʧʧ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʘʣʢʦʛʦʣʴ, ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝ-

ʥʠʝ ʤʘʩʩʳ ʪʝʣʘ - ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ çɺʦʜʢʘ ʍʍè ʥʘ 

18,6Ñ10,9 ʛ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 1 (ʨʘʩʪʚʦʨ ʵʪʘʥʦʣʘ) 

ï 27,2Ñ11,7 ʛ. (ʪʘʙʣʠʮʘ 2). ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʩʥʠ-

ʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ, ʯʝʤ ʚ ʦʧʳʪʥʦʡ, ʭʦʪʷ ʨʘʟʣʠʯʠʷ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ 2 (ʢʨʳʩʳ, ʧʦʣʫʯʘʚʰʠʝ ʧʠʪʴʝʚʫʶ ʚʦʜʫ ʚ ʢʦʣʠʯʝ-

ʩʪʚʘʭ ʵʢʚʠʦʙʲʝʤʥʳʭ ʘʣʢʦʛʦʣʴʩʦʜʝʨʞʘʱʠʤ ʞʠʜʢʦ-

ʩʪʷʤ), ʦʪʤʝʯʝʥʘ ʧʨʠʙʘʚʢʘ ʚ ʤʘʩʩʝ ʪʝʣʘ, ʜʦʩʪʦʚʝʨʥʦ ʦʪ-

ʣʠʯʘʶʱʘʷʩʷ ʦʪ ʧʝʨʚʳʭ ʜʚʫʭ ʛʨʫʧʧ (ʪʘʙʣʠʮʘ 2). 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʥʪʦʢʩʠʢʘʮʠʠ ʞʠ-

ʚʦʪʥʳʭ ʠʩʩʣʝʜʫʝʤʳʤ ʥʘʧʠʪʢʦʤ ï ʚʦʜʢʦʡ ʍʍ (ʩʦʜʝʨʞʘ-

ʱʝʡ ʵʢʩʪʨʘʢʪ ʧʰʝʥʠʮʳ) ʠ ʢʦʥʪʨʦʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ ʵʪʘ-

ʥʦʣʘ ʛʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣʘ 6,7 % (1 ʞʠʚʦʪʥʦʝ ʠʟ 

15-ʪʠ) ʠ 20% (3 ʞʠʚʦʪʥʳʭ ʠʟ 15-ʪʠ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 

ʧʝʨʠʦʜ ʦʪʤʝʥʳ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦʛʠʙʣʦ ʦʜʥʦ ʞʠʚʦʪ-

ʥʦʝ ʠʟ 14-ʪʠ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 7,1%, ʚ ʢʦʥʪʨʦʣʴʥʦʡ 
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ʛʨʫʧʧʝ 1 ï 2 ʞʠʚʦʪʥʳʭ ʠʟ 12 (16,7%) (ʪʘʙʣʠʮʘ 2). ʉʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʚʦʜʢʝ ʵʢʩ-

ʪʨʘʢʪ ʧʰʝʥʠʮʳ ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʵʪʘʥʦʣʘ. 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʪʷʞʝʩʪʠ ʘʙ-

ʩʪʠʥʝʥʪʥʦʛʦ ʩʠʥʜʨʦʤʘ (ʦʪʤʝʥʳ ʵʪʘʥʦʣʘ) ʯʝʨʝʟ 16, 20 ʠ 

24 ʯʘʩʘ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʚʚʝʜʝʥʠʷ ʘʣʢʦʛʦʣʴʩʦʜʝʨʞʘ-

ʱʠʭ ʞʠʜʢʦʩʪʝʡ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ, ʫ ʞʠ-

ʚʦʪʥʳʭ 1-ʡ ʛʨʫʧʧʳ (ʚʦʜʢʘ ʍʍ) ʧʦʢʘʟʘʪʝʣʴ ʪʷʞʝʩʪʠ 

ʩʠʥʜʨʦʤʘ ʦʪʤʝʥʳ ʜʦʩʪʠʛʘʣ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 

1-ʤ ʧʝʨʠʦʜʝ ʥʘʙʣʶʜʝʥʠʷ (16 ʯʘʩʦʚ) ʠ ʙʳʣ ʨʘʚʝʥ ʚ ʩʨʝʜ-

ʥʝʤ 5,8Ñ2,5 ʙʘʣʣʘʤ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ ʫʢʘʟʘʥʥʳʡ ʧʝ-

ʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 1 ʙʳʣ ʜʦʩʪʦ-

ʚʝʨʥʦ ʚʳʰʝ ʠ ʚ ʩʨʝʜʥʝʤ ʨʘʚʥʷʣʩʷ 9,75Ñ2,73 ʙʘʣʣʘ 

(ʨ<0,001). ɺʦ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ (20 ʯʘʩʦʚ) ʥʘʙʣʶʜʝʥʠʡ 

ʩʫʤʤʘʨʥʳʡ ʙʘʣʣ ʪʷʞʝʩʪʠ ʦʪʤʝʥʳ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ 

ʨʘʟʣʠʯʘʣʩʷ ʤʝʞʜʫ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 1: 

3,25Ñ1,06 ʠ 8,58Ñ3,7 ʙʘʣʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʨʝʪʠʡ 

ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʩʠʥʜʨʦʤʘ ʦʪʤʝʥʳ ʚ ʙʘʣʣʘʭ ï 1,33Ñ1,15 ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʠ 6,17Ñ3,79 ʚ ʢʦʥʪʨʦʣʴʥʦʡ 1 (ʨ<0,001). 

ʋʩʨʝʜʥʝʥʥʳʡ ʧʦ ʚʩʝʤ ʫʯʠʪʳʚʘʝʤʳʤ ʧʝʨʠʦʜʘʤ 

ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʪʝʣʴ ʪʷʞʝʩʪʠ ʩʠʥʜʨʦʤʘ ʦʪʤʝʥʳ ʜʣʷ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ (ʚʦʜʢʘ ʍʍ) ʩʦʩʪʘʚʠʣ 3,22Ñ1,57 ʙʘʣʣʘ, 

ʪʦʛʜʘ ʢʘʢ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʡ 1 ʛʨʫʧʧʳ 

ʙʳʣ ʚʳʰʝ ʚ 2,5 ʨʘʟʘ ï 6,17Ñ3,79 ʙʘʣʣʘ. ɺ ʮʝʣʦʤ ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʩʠʥʜʨʦʤ ʦʪʤʝʥʳ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʚ ʢʘʞʜʦʤ ʠʟ ʧʝʨʠʦʜʦʚ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʜʦʩʪʠʛʘʣ 

ʪʘʢʠʭ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ, ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 1 

(ʪʘʙʣʠʮʘ 3).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʞʠʚʦʪʥʳʤʠ ʚ ʧʝʨʠʦʜ ʦʪʤʝʥʳ ʵʪʘʥʦʣʘ, 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʢʩʪʨʘʢʪ ʧʰʝʥʠʮʳ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʚʦʜʢʠ ʍʍ ʧʨʠʚʦʜʠʪ ʢ ʩʤʷʛʯʝʥʠʶ ʩʠʥ-

ʜʨʦʤʘ ʦʪʤʝʥʳ ʧʦʩʣʝ ʬʦʨʩʠʨʦʚʘʥʥʦʡ ʘʣʢʦʛʦʣʴʥʦʡ ʠʥ-

ʪʦʢʩʠʢʘʮʠʠ ʠ ʢ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʩʥʠʞʝʥʠʶ ʝʛʦ 

ʧʨʦʷʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʩʢʦʨʝʡ ʚʩʝʛʦ, ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʚʢʣʘʜ ʚ ʩʥʠʞʝʥʠʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʵʪʘʥʦʣʘ 

ʚʥʦʩʠʪ ʥʝ ʪʦʣʴʢʦ ʵʢʩʪʨʘʢʪ ʧʰʝʥʠʮʳ, ʥʦ ʠ ʚ ʮʝʣʦʤ ʩʦ-

ʩʪʘʚ ʚʦʜʢʠ. ʆʧʠʩʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʘʢ ʠ ʚʳʧʦʣʥʝʥ-

ʥʳʝ ʨʘʥʝʝ ʨʘʙʦʪʳ [2, ʩ. 46-52, 3, ʩ. 160-161, 4, ʩ. 2-8], 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʮʝʥʢʠ ʪʦʢʩʠʯʥʦ-

ʩʪʠ ʢʨʝʧʢʠʭ ʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʧʦ ʠʭ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʪ.ʝ. ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʮʝʣʦʩʪʥʳʡ ʦʨʛʘ-

ʥʠʟʤ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʇʨʠʥʷʪʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʪʦʢʩʠʯʥʦʩʪʠ (ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠ-

ʘʣʴʥʦ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʦʩʪʘʚʝ ʥʘʧʠʪʢʘ) ʥʝ ʜʘʶʪ 

ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʪʦʢʩʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʘʣʢʦʛʦʣʴʥʦʛʦ ʥʘʧʠʪʢʘ. 

ʊʘʙʣʠʮʘ 1 

ʇʨʠʟʥʘʢʠ ʩʠʥʜʨʦʤʘ ʦʪʤʝʥʳ ʵʪʘʥʦʣʘ ʫ ʢʨʳʩ 

 

ɹɸʃʃʓ  ʇɽʈɽʏɽʅʔ ʇʆʂɸɿɸʊɽʃɽʁ 

1 ʉʠʤʧʪʦʤ ʐʪʨʘʫʙʘ 

1 ʇʠʣʦʵʨʝʢʮʠʷ 

1 ɺʩʪʨʷʭʠʚʘʥʠʝ ʛʦʣʦʚʦʡ 

1 ʊʨʝʤʦʨ ʣʘʧ 

2 ɺʩʪʨʷʭʠʚʘʥʠʝ ʪʝʣʦʤ 

2 ʉʢʘʥʜʠʨʦʚʘʥʥʘʷ ʧʦʭʦʜʢʘ 

2 ɻʝʤʦʨʨʘʛʠʠ ʥʦʩʘ 

3 ʂʘʪʘʪʦʥʠʷ 

3 ʊʨʝʤʦʨ 

3 ʉʢʨʠʧ ʟʫʙʘʤʠ 

3 ɻʝʤʦʨʨʘʛʠʠ ʛʣʘʟ 

4 ʉʧʦʥʪʘʥʥʘʷ ʚʦʢʘʣʠʟʘʮʠʷ  

4 ʇʘʨʦʢʩʠʟʤ ʙʝʛʘ 

5 ʉʫʜʦʨʦʛʠ ʢʣʦʥʠʯʝʩʢʠʝ 

5 ʉʫʜʦʨʦʛʠ ʪʦʥʠʯʝʩʢʠʝ. 

 ä 

 

ʊʘʙʣʠʮʘ 2 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʢʨʳʩ ʧʦʩʣʝ ʬʦʨʩʠʨʦʚʘʥʥʦʡ ʘʣʢʦʛʦʣʠʟʘʮʠʠ ʞʠʜʢʦ-

ʩʪʷʤʠ ï çʚʦʜʢʘ ʍʍ" (ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ) ʠ 40%, ʨʘʩʪʚʦʨ ʵʪʘʥʦʣʘ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 1). 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɺʦʜʢʘ ʍʍ 

 

40% ʨ-ʨ ʵʪʘʥʦʣʘ 

(ʢʦʥʪʨʦʣʴ 1) 

ɺʦʜʘ 

(ʢʦʥʪʨʦʣʴ 2) 

ʉʫʤʤʘʨʥʘʷ ʜʦʟʘ ʵʪʘʥʦʣʘ ʟʘ ʧʝʨʠʦʜ ʬʦʨʩʠʨʦ-

ʚʘʥʥʦʡ ʘʣʢʦʛʦʣʠʟʘʮʠʠ, ʛ/ʢʛ 
56,3°5,1 57,2°3,9  - 

ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʟʘ ʧʝʨʠʦʜ ʬʦʨʩʠʨʦ-

ʚʘʥʥʦʡ ʘʣʢʦʛʦʣʠʟʘʮʠʠ, ʛ 
- 18,6°10,9  -27,2°11,7  + 34,5°9,8*** ### 

ɻʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʧʨʠ ʬʦʨʩʠʨʦʚʘʥʥʦʡ ʘʣʢʦ-

ʛʦʣʠʟʘʮʠʠ, % 

6,7% 

(1 ʦʩ. ʠʟ 15) 

20% 

(3 ʦʩ. ʠʟ 15) 
- 

ɻʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʧʨʠ ʦʪʤʝʥʝ ʵʪʘʥʦʣʘ, % 

 
7,1 (1ʦʩ. ʠʟ 14) 16,7 (2 ʦʩ. ʠʟ 12) - 

ʇʨʠʤʝʯʘʥʠʝ: *** - ʜʦʩʪʦʚʝʨʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ "ɺʦʜʢʘ ʍʍè ʧʨʠ ʨ<0,001; ### - ʜʦʩʪʦʚʝʨʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʛʨʫʧʧʦʡ "ʂʦʥʪʨʦʣʴ 1 ʧʨʠ ʨ<0,001 
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ʊʘʙʣʠʮʘ 3 

ʈʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʥʜʨʦʤʘ ʦʪʤʝʥʳ ʵʪʘʥʦʣʘ ʚ ʙʘʣʣʘʭ ʧʦʩʣʝ ʬʦʨʩʠʨʦʚʘʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʥʘʧʠʪ-

ʢʘʤʠ ʠ ʫʩʨʝʜʥʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʙʘʣʣʘʭ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ 

 

ɻʨʫʧʧʳ 

ɺʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ (ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʚʚʝʜʝʥʠʷ) 

16 ʯʘʩʦʚ 20 ʯʘʩʦʚ 24 ʯʘʩʘ 
ʉʨ. ʙʘʣʣ ʟʘ 

ʚʝʩʴ ʧʝʨʠʦʜ 

"ɺʦʜʢʘ ʍʍè 5,08Ñ2,5 ***  3,25Ñ1,06***   1,33Ñ1,15***   3,22Ñ1,57 

 ʂʦʥʪʨʦʣʴʥʘʷ  

 ʛʨʫʧʧʘ 1 

(40% ʨ-ʨ ʵʪʘʥʦʣʘ) 

9,75Ñ2,73 8,58Ñ3,7  6,17Ñ3,79  8,16Ñ3,41 

 

ʇʨʠʤʝʯʘʥʠʝ. *** - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ p<0,001 ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʘʚʘ ʧʦʧʫʣʷʮʠʠ ʧʪʠʮ ʦʪ ʩʪʨʫʢʪʫʨʳ ʬʠʪʦʮʝʥʦʟʦʚ. ʇʨʦ-

ʘʥʘʣʠʟʠʨʦʚʘʥʦ ʩʦʝʜʠʥʝʥʠʝ ʘʚʠʬʘʫʥʳ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʧʣʦʪʥʦʩʪʠ ʛʥʝʟʜʦʚʘ-

ʥʠʷ ʚ ʚʥʫʪʨʠʵʪʘʞʥʳʭ ʛʨʫʧʧʠʨʦʚʢʘʭ ʧʪʠʮ ʚ ʣʝʩʘʭ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ. 

Abstract 

Paper deals with dependence of changes in composition of bird population upon structure of phytocoenoses. Con-

nection of avifauna with vegetation storeys is being analyzed. Data are presented on densities of nesting in intra-storey 

bird groupings in forests of different categories. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ, ʉʝʚʝʨʥʳʡ ʂʘʚʢʘʟ, ʣʝʩʥʳʝ ʵʪʘʞʠ, ʧʦʧʫʣʷʮʠʷ ʧʪʠʮ, ʛʨʫʧʧʠʨʦʚʢʘ ʧʪʠʮ ʚ 

ʣʝʩʫ (ʦʙʠʪʘʪʝʣʠ ʢʨʦʥʳ, ʥʝʜʦʢʨʳʪʳʝ ʞʠʪʝʣʠ, ʟʝʤʣʷʥʳʝ ʞʠʪʝʣʠ ʠ ʪ. ɼ.) 

Keywords: North Ossetia, North Caucasus, forest storey, bird population, forest storey grouping of birds (crown 

inhabitants, under-crown inhabitants, ground inhabitants, etc.) 

 

ʆʧʠʩʳʚʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʧʪʠʯʴʝʛʦ 

ʥʘʩʝʣʝʥʠʷ, ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝ-

ʥʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʦʨʥʠʪʦʥʘʩʝʣʝʥʠʷ ʦʪ ʩʪʨʦʝʥʠʷ ʩʘʤʠʭ 

ʬʠʪʦʮʝʥʦʟʦʚ, ʪ.ʝ. ʩʚʷʟʴ ʘʚʠʬʘʫʥʳ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʷʨʫʩʘʤʠ (ʫʨʦʚʥʷʤʠ). ʏʠʩʣʝʥʥʦʩʪʴ ʧʪʠʮ ʚ ʣʝʩʘʭ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʙʦʛʘʪʩʪʚʦʤ ʥʠʞʥʠʭ ʷʨʫʩʦʚ, ʰʠʨʦʢʦʡ ʩʦʤʢʥʫʪʦ-

ʩʪʴʶ ʢʨʦʥ, ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʷʨʫʩʦʚ. ʆʥʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ 

ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʣʝʩʘ ï ʦʪ ʜʦʣʠ ʦʪʢʨʳ-
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ʪʳʭ ʫʯʘʩʪʢʦʚ, ʦʪ ʠʟʤʝʥʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʩʪʚʦ-

ʣʘʤʠ ʜʝʨʝʚʴʝʚ ʠ ʪ.ʧ. ɹʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʷʨʫʩ-

ʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʧʪʠʮ: ʢʨʦʥʥʠʢʠ, ʧʦʜʢʨʦʥʥʠʢʠ, ʢʨʦʥ-

ʥʠʢʠ-ʥʘʟʝʤʥʠʢʠ, ʤʥʦʛʦʷʨʫʩʥʠʢʠ, ʤʥʦʛʦʷʨʫʩʥʠʢʠ-

ʥʘʟʝʤʥʠʢʠ, ʧʪʠʮʳ ʧʦʜʣʝʩʢʘ (ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʠ ʪʨʘ-

ʚʷʥʦ-ʧʦʯʚʝʥʥʦʛʦ ʧʦʜʲʷʨʫʩʦʚ). 

ʇʦʜʯʝʨʢʥʸʤ, ʯʪʦ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚʠʜʘ ʧʪʠʮ ʚ ʪʫ 

ʠʣʠ ʠʥʫʶ ʷʨʫʩʥʫʶ ʛʨʫʧʧʫ, ʫʯʠʪʳʚʘʣʠʩʴ ʚʩʝ ʯʝʨʪʳ ʝʛʦ 

ʵʢʦʣʦʛʠʠ, ʩʚʷʟʳʚʘʶʱʠʝ ʚʠʜ ʩ ʣʝʩʥʳʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʷʨʫʩʘʤʠ. ʅʦ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʨʝʰʘʶʱʝʡ ʦʢʘʟʳ-

ʚʘʣʘʩʴ ʦʜʥʘ ʯʝʨʪʘ ï ʩʚʷʟʴ ʩ ʤʝʩʪʘʤʠ ʩʙʦʨʘ ʢʦʨʤʘ ʠʣʠ 

ʫʩʪʨʦʡʩʪʚʦ ʛʥʸʟʜ [7]. 

ʉʦʩʥʦʚʳʝ ʣʝʩʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ʟʘʥʠʤʘʶʪ 4,75% ʪʝʨ-

ʨʠʪʦʨʠʠ ʧʦʢʨʳʪʦʡ ʣʝʩʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ [3]. ʇʣʦ-

ʱʘʜʴ, ʟʘʥʷʪʘʷ ʠʤʠ ʩʦʩʪʘʚʣʷʝʪ 7000 ʛʘ, ʠʟ ʢʦʪʦʨʳʭ 3000 

ʛʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʉʝʚʝʨʦ-ʆʩʝʪʠʥʩʢʦʛʦ 

(ʉʆɻʇɿ) ʟʘʧʦʚʝʜʥʠʢʘ [2]. ʆʩʥʦʚʥʳʝ ʤʘʩʩʠʚʳ ʩʦʩʥʦ-

ʚʳʭ ʣʝʩʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʎʝʡʩʢʦʤ, ʂʘʩʘʨʩʢʦʤ, ɼʠʛʦʨ-

ʩʢʦʤ, ʌʠʘʛʜʦʥʩʢʦʤ ʫʱʝʣʴʷʭ. ʌʨʘʛʤʝʥʪʳ ʠʭ ʠʤʝʶʪʩʷ 

ʥʘ ʩʢʣʦʥʘʭ ʦʜʥʦʠʤʸʥʥʳʭ ʫʱʝʣʠʡ ʨʝʢ ɹʘʜʜʦʥ, ʋʥʘʣ-

ʜʦʥ, ʅʘʨʜʦʥ, ʄʘʤʠʩʦʥʜʦʥ ʠ ʪ.ʜ., ʘ ʪʘʢʞʝ ʥʘ ʶʞʥʳʭ 

ʩʢʣʦʥʘʭ ʫ ʧʦʜʥʦʞʴʷ ʉʢʘʣʠʩʪʦʛʦ ʭʨʝʙʪʘ. ɺ ʮʝʣʦʤ, ʩʦʩ-

ʥʷʢʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʜʝʣʶʚʠʘʣʴʥʳʤ ʰʣʝʡʬʘʤ, ʤʦʨʝʥʘʤ 

ʠ ʩʢʘʣʴʥʳʤ ʫʩʪʫʧʘʤ ʨʘʟʣʠʯʥʦʡ ʢʨʫʪʠʟʥʳ. ɺʳʩʦʪʥʘʷ 

ʘʤʧʣʠʪʫʜʘ ʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ 800ï

2600 ʤ ʥʘʜ ʫʨ. ʤʦʨʷ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʩʥʷʢʦʚ ʧʦʜʯʠʥʷ-

ʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʳʨʘʞʘʶʱʝʡʩʷ ʚ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʠʭ, ʚ ʦʩʥʦʚʥʦʤ, ʢ ʩʢʣʦʥʘʤ ʶʞʥʳʭ, 

ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʵʢʩʧʦʟʠʮʠʡ.  

ʇʨʝʦʙʣʘʜʘʶʪ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʡ ʪʠʧ ʩʦʩʥʦ-

ʚʳʭ ʣʝʩʦʚ ʠ ʩʦʩʥʷʢʠ-ʟʝʣʝʥʦʤʦʰʥʠʢʠ, ʢʦʪʦʨʳʝ ʚʩʪʨʝ-

ʯʘʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʩʢʣʦʥʦʚ ʩʝ-

ʚʝʨʥʳʭ ʨʫʤʙʦʚ, ʢʨʫʪʠʟʥʦʡ 10ï300 ʠ ʧʦ ʜʥʠʱʘʤ ʜʦʣʠʥ 

ʨʝʢ. ʆʥʠ ʙʣʠʟʢʠ ʢ ʩʝʚʝʨʥʳʤ ʙʦʨʘʤ. ʏʠʩʪʳʝ ʩʦʩʥʦʚʳʝ 

ʣʝʩʘ ʉʆɻʇɿ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ Pinus sosnovskyi, ʥʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʩʥʦʚʳʝ ʣʝʩʘ, ʠʤʝʶʱʠʝ ʚʪʦʨʦʡ ʷʨʫʩ ʠʟ 

Betula litwinowii, Aser trautvetteri, Padus racemosa, 

Sorbus caucasigena, Cerasus avium. ʇʦʜʣʝʩʦʢ ʩʦʩʪʦʠʪ 

ʠʟ Lonicera caucasica, Rhododendron flavum, Rosa 

oxyodon, Daphne glomerata, ʘ ʚ ʩʦʩʥʷʢʘʭ, ʨʘʩʪʫʱʠʭ ʥʘ 

ʩʢʘʣʴʥʳʭ ʫʩʪʫʧʘʭ ï Juniperus sabina. ʅʘ ʚʝʨʭʥʝʤ ʧʨʝ-

ʜʝʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʦʜʣʝʩʦʢ ʯʘʱʝ 

ʚʩʝʛʦ ʦʙʨʘʟʫʝʪʩʷ ʠʟ Rhodendron caucasica. 

ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʪʨʘʚʦʩʪʦʷ, ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ 

ʩʦʩʥʷʢʦʚ, 30ï40%, ʚ ʢʦʪʦʨʦʤ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ 

ʧʨʠʥʠʤʘʶʪ Calamagrostris arundinacea, Dryopteris 

filix -mas, Poa nemoralis, Desohampsia flexuosa, Vaccin-

ium: myrtillus ʠ vitis-idaea. ʈʘʟʚʠʪ ʤʦʭʦʚʦʡ ʧʦʢʨʦʚ 

(Polytrichucommune), ʩ 100% ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ 

ʠ ʢʫʩʪʘʨʥʠʢʠ ï Parmelia saxatilis, Cetraria pinastri . ʀ 

ʪʦʣʴʢʦ ʚ ʟʝʣʝʥʦʤʦʰʥʠʢʘʭ, ʦʪʤʝʯʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʟʘ-

ʭʣʘʤʣʸʥʥʦʩʪʴ, ʝʩʪʴ ʚʘʣʝʞʥʠʢ, ʩʫʭʦʩʪʦʡ ʠ ʛʥʠʣʳʝ ʧʥʠ. 

ʅʦ ʜʫʧʝʣ ʠ ʧʦʣʫʜʫʧʝʣ ʠ ʧʨ. ʟʜʝʩʴ ʤʘʣʦ. 

ʉʦʩʥʦʚʳʝ ʣʝʩʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʆɻʇɿ ʧʨʦʩʪʳ ʧʦ ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ (ʩʦʩʪʦʷʪ ʠʟ ʦʜ-

ʥʦʛʦ, ʨʝʞʝ 2-ʭ ʷʨʫʩʦʚ). ʅʦ ʠ ʚ ʥʠʭ ʦʙʠʪʘʶʪ ʛʨʫʧʧʠ-

ʨʦʚʢʠ ʧʪʠʮ, ʧʨʠʜʝʨʞʠʚʘʶʱʠʭʩʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʨʦʚ-

ʥʝʡ. ʊʘʢ, ʚ ʩʦʩʥʷʢʘʭ ʶʞʥʳʭ ʩʢʣʦʥʘʭ (ʨʠʩ.1, ʨʠʩ.3ɸ) 

ʎʝʡʩʢʦʛʦ ʭʨʝʙʪʘ ʥʝʢʦʪʦʨʳʝ ʧʪʠʮʳ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ 

ʚʩʝʭ ʜʨʝʚʝʩʥʳʭ ʫʨʦʚʥʷʭ, ʥʦ ʢʦʨʤʷʱʠʝʩʷ ʥʘ ʟʝʤʣʝ 

(ʤʥʦʛʦʷʨʫʩʥʠʢʠ-ʥʘʟʝʤʥʠʢʠ): ʙʝʣʦʟʦʙʳʡ ʜʨʦʟʜ, ʩʦʡʢʘ, 

ʜʝʨʷʙʘ, ʯʸʨʥʳʡ ʠ ʧʝʚʯʠʡ ʜʨʦʟʜʳ.  

 

 
 

ʈʠʩ. 1. ʉʦʩʥʦʚʳʡ ʣʝʩ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ʎʝʡʩʢʦʛʦ ʭʨʝʙʪʘ 

 

ɺ ʛʨʫʧʧʫ ʤʥʦʛʦʷʨʫʩʥʠʢʦʚ ʚʢʣʶʯʝʥʳ ʚʠʜʳ, ʥʝ ʦʙ-

ʥʘʨʫʞʠʚʘʶʱʠʝ ʯʸʪʢʦʡ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʜ-

ʥʦʤʫ ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʫʨʦʚʥʶ (ʙʦʣʴʰʘʷ ʩʠʥʠʮʘ, ʤʦʩ-

ʢʦʚʢʘ). ʂʨʦʥʥʠʢʠ ʦʙʠʪʘʶʪ ʚ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʜʝʨʝʚʴʝʚ 
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(ʦʙʳʢʥʦʚʝʥʥʳʝ ï ʢʫʢʫʰʢʘ, ʜʫʙʦʥʦʩ ʠ ʢʣʸʩʪ, ʯʠʞ, ʞʝʣ-

ʪʦʛʦʣʦʚʳʡ ʢʦʨʦʣʸʢ), ʘ ʧʦʜʢʨʦʥʥʠʢʠ ï ʚ ʩʨʝʜʥʠʭ (ʟʷʙ-

ʣʠʢ, ʷʩʪʨʝʙʘ: ʧʝʨʝʧʝʣʷʪʥʠʢ ʠ ʪʝʪʝʨʝʚʷʪʥʠʢ, ʦʙʳʢʥʦ-

ʚʝʥʥʳʡ ʢʘʥʶʢ). ʇʪʠʮ, ʛʥʝʟʜʷʱʠʭʩʷ ʚ ʧʦʜʣʝʩʢʝ, ʤʦʞʥʦ 

ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʧʦʜʫʨʦʚʥʷ: ʪʨʘʚʷʥʦ-ʧʦʯʚʝʥ-

ʥʳʡ (ʪʝʥʴʢʦʚʢʘ, ʣʝʩʥʦʡ ʢʦʥʸʢ, ʞʝʣʪʦʙʨʶʭʘʷ ʧʝʥʦʯʢʘ) 

ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʡ (ʩʝʨʘʷ ʠ ʯʝʨʥʦʛʦʣʦʚʘʷ ʩʣʘʚʢʠ, ʣʝʩʥʘʷ 

ʟʘʚʠʨʫʰʢʘ, ʦʙʳʢʥʦʚʝʥʥʘʷ ʯʝʯʝʚʠʮʘ, ʢʨʘʧʠʚʥʠʢ, ʩʥʝ-

ʛʠʨʴ, ʢʦʨʦʣʴʢʦʚʳʡ ʚʴʶʨʦʢ). ʂ ʩʪʚʦʣʴʥʠʢʘʤ ʦʪʥʦʩʷʪʩʷ 

ʪʨʠ ʚʠʜʘ ï ʧʸʩʪʨʳʡ ʠ ʟʝʣʸʥʳʡ ʜʷʪʣʳ, ʧʠʱʫʭʘ.  

ʕʪʠ ʞʝ ʫʨʦʚʥʝʚʳʝ (ʷʨʫʩʥʳʝ) ʛʨʫʧʧʠʨʦʚʢʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ (ʨʠʩ.3ɹ) ʠ ʚ ʩʢʘʣʴʥʦʤ ʩʦʩʥʷʢʝ ʂʘʩʘʨʩʢʦʛʦ 

ʫʱʝʣʴʷ, ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʠ ʜʦʣʷ ʠʭ ʫʯʘʩʪʠ ʚ ʥʘʩʝ-

ʣʝʥʠʠ ʨʘʟʣʠʯʥʘ [7]. ɿʜʝʩʴ ʤʝʥʴʰʝ ʧʪʠʮ ʧʦʜʣʝʩʢʘ, ʟʘʪʦ 

ʙʦʣʴʰʝ ʢʨʦʥʥʠʢʦʚ ʠ ʤʥʦʛʦʷʨʫʩʥʠʢʦʚ (ʊʘʙʣ.1). 

ʉʤʝʰʘʥʥʳʝ ʣʝʩʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʶʞʥʦʤ (ʧʨʠ-

ʛʨʝʙʥʝʚʦʡ ʯʘʩʪʠ) ʩʢʣʦʥʝ ʉʫʥʞʝʥʩʢʦʛʦ ʭʨʝʙʪʘ. ʆʩʪʘʪʢʠ 

ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʨʘʩʪʫʪ ʥʘ ʆʩʝʪʠʥʩʢʦʡ ʥʘʢʣʦʥʥʦʡ 

ʨʘʚʥʠʥʝ, ʩʤʝʰʘʥʥʳʝ ʣʝʩʘ ʙʘʡʨʘʯʥʦʛʦ ʪʠʧʘ ʠʤʝʶʪʩʷ ʧʦ 

ʙʘʣʢʘʤ ɿʤʝʡʩʢʦ-ʉʫʥʞʝʥʩʢʦʛʦ ʭʨʝʙʪʘ. ʋʯʘʩʪʢʠ ʩʤʝ-

ʰʘʥʥʳʭ ʣʝʩʦʚ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʘʨʠʜʥʳʭ ʢʦʪʣʦʚʠʥʘʭ, ʘ 

ʩʦʩʥʦʚʦ-ʙʝʨʸʟʦʚʳʝ ï ʚ ʦʜʥʦʠʤʸʥʥʦʤ ʧʦʷʩʝ [2]. 

ʉʤʝʰʘʥʥʳʝ ʩʦʩʥʦʚʦ-ʙʝʨʸʟʦʚʳʝ ʣʝʩʘ ʧʨʦʠʟʨʘʩ-

ʪʘʶʪ ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ ʨʝʩʧʫʙʣʠʢʠ. ʕʪʠ ʬʠʪʦʮʝʥʦʟʳ ʧʨʠ-

ʫʨʦʯʝʥʳ ʢ ʩʢʣʦʥʘʤ ʨʘʟʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʠ, ʦʙʳʯʥʦ, 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʠʭ ʥʠʞʥʠʭ ʯʘʩʪʷʭ. ʉʦʩʪʦʷʪ ʠʟ Pinus 

sosnovskyi, Aser trautvetteri, Populus tremula, Alnus 

incana, ʘ ʚ ʧʦʜʣʝʩʢʝ ʧʨʝʦʙʣʘʜʘʶʪ Rhododendron flavum 

ʠ Lonicera caucasica. ʇʦ ʚʣʘʞʥʳʤ ʤʝʩʪʘʤ ʣʝʩʘ ʬʦʨʤʠ-

ʨʫʝʪʩʷ ʦʙʠʣʴʥʳʡ ʤʦʭʦʚʦʡ ʧʦʢʨʦʚ. ʅʝʨʝʜʢʠ ʧʦʣʷʥʳ ʠ 

ʥʝʙʦʣʴʰʠʝ ʦʩʳʧʠ. ʕʪʦʪ ʙʠʦʪʦʧ ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤʠ ʟʘ-

ʱʠʪʥʳʤʠ ʠ ʪʨʦʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʇʦʵʪʦʤʫ, ʟʜʝʩʴ 

ʭʘʨʘʢʪʝʨʥʳ ʧʪʠʮʳ ʧʦʜʣʝʩʢʘ (ʨʠʩ. 3ɺ), ʠʟ ʢʦʪʦʨʳʭ ʪʨʠ 

ʚʠʜʘ (ʪʝʥʴʢʦʚʢʘ, ʞʝʣʪʦʙʨʶʭʘʷ ʧʝʥʦʯʢʘ ʠ ʣʝʩʥʦʡ ʢʦʥʸʢ) 

ʛʥʝʟʜʷʪʩʷ ʚ ʪʨʘʚʷʥʦ-ʧʦʯʚʝʥʥʦʤ ʧʦʜʷʨʫʩʝ ʠ ʚʦʩʝʤʴ 

(ʣʝʩʥʘʷ ʟʘʚʠʨʫʰʢʘ, ʩʝʨʘʷ ʠ ʯʝʨʥʦʛʦʣʦʚʘʷ ʩʣʘʚʢʠ, ʦʙʳʢ-

ʥʦʚʝʥʥʳʝ: ʩʥʝʛʠʨʴ ʠ ʯʝʯʝʚʠʮʘ, ʞʫʣʘʥ, ʢʦʨʦʣʴʢʦʚʳʡ 

ʚʴʶʨʦʢ ʠ ʢʨʘʧʠʚʥʠʢ) ï ʚ ʢʫʩʪʘʨʥʠʢʦʚʦʤ. ʂ ʤʥʦʛʦʷʨʫʩ-

ʥʠʢʘʤ-ʥʘʟʝʤʥʠʢʘʤ ʦʪʥʦʩʷʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤ. 

ɼʨʦʟʜʦʚʳʭ ʠ ʯʝʨʥʦʛʦʣʦʚʘʷ ʩʦʡʢʘ. ʄʦʩʢʦʚʢʘ ʠ ʙʦʣʴʰʘʷ 

ʩʠʥʠʮʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʛʨʫʧʧʫ ʤʥʦʛʦʷʨʫʩʥʠʢʦʚ. 

ʉʤʝʰʘʥʥʳʝ ʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʘʨʠʜʥʳʭ ʢʦʪʣʦʚʠʥ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʫʩʪʳʝ, ʟʘʭʣʘʤʣʸʥʥʳʝ ʣʝʩʘ ʩ 

ʦʙʠʣʴʥʳʤ ʢʫʩʪʘʨʥʠʢʦʚʳʤ ʧʦʢʨʦʚʦʤ. ʆʥʠ ʧʨʦʠʟʨʘʩ-

ʪʘʶʪ ʚ ʩʨʝʜʥʝʤ ʛʦʨʥʦʤ ʧʦʷʩʝ ʩʝʚʝʨʥʳʭ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜ-

ʥʳʭ ʵʢʩʧʦʟʠʮʠʡ ʠ ʪʷʥʫʪʩʷ ʧʦʣʦʩʦʡ ʥʠʞʝ ʩʫʙʘʣʴʧʠʡ-

ʩʢʠʭ ʙʝʨʸʟʦʚʳʭ ʣʝʩʦʚ. ɺ ʜʨʝʚʝʩʥʦʤ ʷʨʫʩʝ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ Sorbus caucasica, Alnus incana, Betula litwinowii 

ʠ Populus tremula. ɺ ʧʦʜʣʝʩʢʝ Lonicera caucasica, Rosa 

oxyodon. 

ʊʨʘʚʷʥʥʦʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ Festuca ovina, Mat-

tenocia struthiopteris, Vaccinium vitis-idea ʠ ʜʨ. ɼʦʤʠʥʠ-

ʨʫʶʪ ʚʠʜʳ, ʦʙʠʪʘʶʱʠʝ (ʨʠʩ. 3ɾ) ʚ ʧʦʜʣʝʩʢʝ ʠ ʤʥʦʛʦ-

ʷʨʫʩʥʠʢʠ- ʥʘʟʝʤʥʠʢʠ. ʀʟ ʢʨʦʥʥʠʢʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʪʦʣʴʢʦ ʦʙʳʢʥʦʚʝʥʥʘʷ ʢʫʢʫʰʢʘ ʠ ʪʨʠ ʚʠʜʘ (ʯʝʨʥʦʛʦʣʦ-

ʚʳʡ ʱʝʛʦʣ, ʜʣʠʥʥʦʭʚʦʩʪʘʷ ʩʠʥʠʮʘ ʠ ʟʷʙʣʠʢ) ʩʦʩʪʘʚ-

ʣʷʶʪ ʛʨʫʧʧʫ ʧʦʜʢʨʦʥʥʠʢʦʚ. 

ʉʤʝʰʘʥʥʳʝ ʣʝʩʘ ʙʘʡʨʘʯʥʦʛʦ ʪʠʧʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʈʉʆ-ɸʣʘʥʠʷ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʉʫʥʞʝʥʩʢʦʛʦ ʭʨʝʙʪʘ. 

ʆʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʜʥʠʱʘʭ ʠ ʩʢʣʦʥʘʭ ʥʝʙʦʣʴʰʠʭ ʙʘ-

ʣʦʢ, ʧʝʨʝʩʝʢʘʶʱʠʭ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʫʶ ʩʪʝʧʴ ʚ ʤʝ-

ʨʠʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʝʨʚʳʡ ʜʨʝʚʝʩʥʳʡ ʛʦʨʠʟʦʥʪ 

(ʷʨʫʩ) ʧʨʝʜʩʪʘʚʣʝʥ Alnus incana, Quercus robur, Aser 

campestre. ɺʦ-ʚʪʦʨʦʡ ʷʨʫʩ ʚʭʦʜʷʪ ʉrataegus pentagyna, 

Cornus mas, Corylus avellana ʠ Prunus spinosa. ʆʪʜʝʣʴ-

ʥʳʝ ʫʯʘʩʪʢʠ ʙʘʡʨʘʯʥʳʭ ʣʝʩʦʚ ʩʦʩʪʦʷʪ ʪʦʣʴʢʦ ʠʟ ʢʫ-

ʩʪʘʨʥʠʢʦʚʦʛʦ ʧʦʜʲʷʨʫʩʘ.

  



Norwegian Journal of development of the International Science No 9/  2017 15 

 



16 Norwegian Journal of development of the International Science No 9/2017 

 
 

ʈʠʩ. 2. ɹʘʡʨʘʯʥʳʡ ʣʝʩ ʂʘʨʜʞʠʥʩʢʦʡ ʙʘʣʢʠ 

 

ɻʦʩʧʦʜʩʪʚʫʶʪ ʚʠʜʳ (ʨʠʩ 2, ʨʠʩ.3ɼ), ʦʪʥʦʩʷʱʠʝʩʷ 

ʢ ʧʦʜʲʷʨʫʩʥʦʡ ʛʨʫʧʧʝ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʪʠʮ, ʜʦʣʷ ʠʭ ʚ 

ʥʘʩʝʣʝʥʠʠ ʚʳʩʦʢʘʷ (44,1%) ʠ ʧʪʠʮʳ ʪʨʘʚʷʥʦ-ʧʦʯʚʝʥ-

ʥʦʛʦ ʧʦʜʲʷʨʫʩʘ (27,8%). ɺ ʩʫʤʤʝ ʧʷʪʴ ʚʠʜʦʚ, ʛʥʝʟʜʷ-

ʱʠʭʩʷ ʚ ʧʦʜʣʝʩʢʝ ʩʦʩʪʘʚʣʷʶʪ 71,9% ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ 

ʙʠʦʪʦʧʘ. ʂʨʦʥʥʠʢʠ, ʤʥʦʛʦʷʨʫʩʥʠʢʠ ʠ ʤʥʦʛʦʷʨʫʩʥʠʢʠ-

ʥʘʟʝʤʥʠʢʠ ʠʤʝʶʪ ʧʦ ʜʚʘ ʚʠʜʘ, ʠ ʠʭ ʜʦʣʷ ʚ ʦʨʥʠʪʦʥʘʩʝ-

ʣʝʥʠʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʥʝʟʥʘʯʠʪʝʣʴʥʘ. ɻʨʫʧʧʘ ʧʦʜ-

ʢʨʦʥʥʠʢʦʚ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʚʠʜʦʚ, ʦʥʘ ʣʠʜʝʨ ʧʦ ʢʦʣʠ-

ʯʝʩʪʚʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, ʥʦ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ 

ʫʯʘʩʪʠʷ ʚ ʥʘʩʝʣʝʥʠʠ (12,6%), ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ 

ʧʪʠʮʘʤ ʧʦʜʣʝʩʢʘ. ɹʘʡʨʘʯʥʳʝ ʣʝʩʥʳʝ ʫʯʘʩʪʢʠ ï ʭʘʨʘʢ-

ʪʝʨʥʳʝ ʤʝʩʪʘ ʛʥʝʟʜʦʚʘʥʠʷ ʦʙʳʢʥʦʚʝʥʥʳʭ ʛʦʨʣʠʮ ʠ 

ʯʸʨʥʳʭ ʜʨʦʟʜʦʚ, ʨʝʞʝ ʚʷʭʠʨʝʡ, ʘ ʚ ʥʝʜʘʚʥʝʤ ʧʨʦʰʣʦʤ 

(70-ʝ ʛʛ. ʍʍ ʚ.) ʠ ʩʝʚʝʨʦ-ʢʘʚʢʘʟʩʢʦʛʦ ʧʦʜʚʠʜʘ ʬʘʟʘʥʘ 

[7].
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ʈʠʩ. 3. ʗʨʫʩʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʧʪʠʮ ʚ ʦʩʥʦʚʥʳʭ ʙʠʦʪʦʧʘʭ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ (ɸ ï ʩʦʩʥʦʚʳʡ ʣʝʩ ʧʦʣʦʛʠʭ ʩʢʣʦʥʦʚ; ɹ 

ï ʩʦʩʥʦʚʳʡ ʣʝʩ, ʨʘʩʪʫʱʠʡ ʥʘ ʩʢʘʣʴʥʳʭ ʧʦʣʢʘʭ; ɺ ï ʩʦʩʥʦʚʦ-ʙʝʨʸʟʦʚʳʡ ʣʝʩ; ɻ ï ʙʫʢʦʚʦ-ʛʨʘʙʦʚʳʡ ʣʝʩ; ɼ ï 

ʙʘʡʨʘʯʥʳʡ ʣʝʩ; ɽ ï ʙʫʢʦʚʳʡ ʣʝʩ ʥʠʟʢʦʛʦʨʴʷ; ɾ ï ʩʤʝʰʘʥʥʳʡ ʣʠʩʪʚʝʥʥʳʡ ʣʝʩ; ɿ ï ʙʫʢʦʚʳʡ ʣʝʩ ʩʨʝʜʥʝʛʦʨʴʷ) 

 

ʅʘ ʜʦʣʶ ʙʫʢʦʚʳʭ ʣʝʩʦʚ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʨʠʭʦʜʠʪʩʷ 

65% ʦʪ ʦʙʱʝʡ ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ ɻʦʣʝʩʬʦʥʜʘ 

ʨʝʩʧʫʙʣʠʢʠ [6]. Fagus orientalis (ʙʫʢ ʚʦʩʪʦʯʥʳʡ) ʟʘʥʠ-

ʤʘʝʪ 96000 ʛʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʦʚ ʃʝʩʠʩʪʦʛʦ, ʇʘʩʪʙʠʱ-

ʥʦʛʦ ʠ ʉʢʘʣʠʩʪʦʛʦ ʭʨʝʙʪʦʚ. ɹʫʢʦʚʳʝ ʣʝʩʘ ʠʤʝʶʪ ʰʠʨʦ-

ʢʠʡ ʜʠʘʧʦʟʦʥ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʥʦ ʧʨʦ-

ʠʟʨʘʩʪʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʦʣʦʩʝ 740ï1600 ʤ ʥʘʜ 

ʫʨ. ʤʦʨʷ (ʨʠʩ 4, ʨʠʩ. 3ɽ). ʆʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʙʫʢʥʷʢʦʚ 

ʚ ʆʩʝʪʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʨʝʜʥʝʛʦʨʥʦʤ ʧʦʷʩʝ ʎʝʡʩʢʦʛʦ 

ʫʱʝʣʴʷ (1550ï1950 ʤ ʥʘʜ ʫʨ. ʤʦʨʷ). ɹʫʢʦʚʳʝ ʣʝʩʘ çʯʸʨ-

ʥʦʛʦʨʴʷè (ʃʝʩʠʩʪʳʡ, ʇʘʩʪʙʠʱʥʳʡ ʭʨʝʙʪʳ) ʦʪʣʠʯʘ-

ʶʪʩʷ ʩʠʣʴʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ (ʜʦ 1000 ʤʤ ʚ ʛʦʜ), ʠʟ-ʟʘ 

ʦʙʠʣʴʥʳʭ ʦʩʘʜʢʦʚ ʚ ʵʪʦʤ ʨʘʡʦʥʝ [1]. ʇʦʯʪʠ ʚʩʷ ʧʣʦ-

ʱʘʜʴ ʙʫʢʦʚʳʭ ʣʝʩʦʚ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ (97%) ʥʝʦʜʥʦ-

ʢʨʘʪʥʦ ʧʨʦʡʜʝʥʘ ʨʫʙʢʘʤʠ (ʚ ʪ.ʯ. ʛʣʘʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

ʚ 40-50 ʛʛ. ʍʍ ʚ.). ʇʦʵʪʦʤʫ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʨʝʦʙʣʘʜʘʶʪ 

ʤʦʣʦʜʳʝ ʜʨʝʚʦʩʪʦʠ, ʚ ʩʨʝʜʥʝʤ 60ï80-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ 

[5].

 

 
 

ʈʠʩ.4. ɹʫʢʦʚʳʡ ʣʝʩ ʃʝʩʠʩʪʦʛʦ ʭʨʝʙʪʘ 
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