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HUMORAL FACTORS OF INFLAMMATORY RESPONSE IN PATIENTS 

WITH TYPE 2 DIABETES MELLITUS, AFTER ENDOVASCULAR 

REVASCULARIZATION  

 

Abstract: Atherosclerosis is considered as an inflammatory process in the arterial wall, the course of which 

consists of alternating periods of long remissions. Active attempts are being made to suppress leukocyte migration 

after coronary stenting by blocking certain chemokines that are key to this process. 

The dynamics of proinflammatory markers in the blood after implantation of sirolimus-containing coronary 

stents in patients with coronary artery disease with type 2 diabetes has been studied. 

Summarizing the data obtained, the increase in CRP and IL 6 was due to an early inflammatory response to 

stenting within 3 days after the procedure, which was subsequently replaced by a longer phase of lowering the 

concentration of inflammatory markers in the blood. The level of CRP in the groups did not reach the reference 

values. At the same time, there were differences in the rate of decrease in the concentration of CRP after the initial 

increase caused by the procedure. 
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ɻʋʄʆʈɸʃʔʅʓɽ ʌɸʂʊʆʈʓ ɺʆʉʇɸʃʀʊɽʃʔʅʆɻʆ ʆʊɺɽʊɸ ʋ ɹʆʃʔʅʓʍ ʉɸʍɸʈʅʓʄ 

ɼʀɸɹɽʊʆʄ 2 ʊʀʇɸ, ʇʆʉʃɽ ʕʅɼʆɺɸʉʂʋʃʗʈʅʆʁ ʈɽɺɸʉʂʋʃʗʈʀɿɸʎʀʀ 

 

ɸʥʥʦʪʘʮʠʷ: ɸʪʝʨʦʩʢʣʝʨʦʟ - ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʩʪʝʥʢʝ, 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʠʟ ʯʝʨʝʜʦʚʘʥʠʷ ʧʝʨʠʦʜʦʚ ʜʣʠʪʝʣʴʥʳʭ ʨʝʤʠʩʩʠʡ. ɺʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʧʦʧʳʪʢʠ 
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ʢʣʶʯʝʚʳʭ ʜʣʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʭʝʤʦʢʠʥʦʚ.  
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ʀʟʫʯʝʥʘ ʜʠʥʘʤʠʢʘ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʘʨʢʝʨʦʚ ʚ ʢʨʦʚʠ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʩʠʨʦʣʠʤʫʩ-ʩʦʜʝʨʞʘʱʠʭ 

ʢʦʨʦʥʘʨʥʳʭ ʩʪʝʥʪʦʚ ʫ ʙʦʣʴʥʳʭ ʀɹʉ ʩ ʉɼ 2 ʪʠʧʘ.  

ʆʙʦʙʱʘʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʚʝʣʠʯʝʥʠʝ ʉʈɹ ʠ ʀʃ 6 ʦʙʫʩʣʦʚʣʝʥ ʨʘʥʥʠʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʦʪʚʝʪʦʤ ʥʘ 

ʩʪʝʥʪʠʨʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʜʥʝʡ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʤʝʥʷʣʩʷ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʡ ʬʘʟʦʡ 

ʧʦʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʘʨʢʸʨʦʚ ʚ ʢʨʦʚʠ. ʋʨʦʚʝʥʴ ʉʈɹ ʚ ʛʨʫʧʧʘʭ ʥʝ ʜʦʩʪʠʛʘʣ 

ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʪʤʝʯʝʥ rʨʘʟʣʠʯʠʷ ʚ ʩʢʦʨʦʩʪʠ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʈɹ ʧʦʩʣʝ 

ʧʝʨʚʠʯʥʦʛʦ ʧʦʚʳʰʝʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʦʮʝʜʫʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʘʙʝʪ, ʘʪʝʨʦʩʢʣʝʨʦʟ, ʀɹʉ, ʉʈɹ. 

 

ɺʚʝʜʝʥʠʝ 

ɸʪʝʨʦʩʢʣʝʨʦʟ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʩʪʝʥʢʝ, ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʠʟ 

ʯʝʨʝʜʦʚʘʥʠʷ ʧʝʨʠʦʜʦʚ ʜʣʠʪʝʣʴʥʳʭ ʨʝʤʠʩʩʠʡ, 

ʢʦʛʜʘ ʩʠʩʪʝʤʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʤʠʥʠʤʘʣʴʥʳ, ʠ ʦʙʦʩʪʨʝʥʠʡ, ʢʦʛʜʘ 

ʘʢʪʠʚʘʮʠʷ ʚʦʩʧʘʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʠ 

ʜʝʩʪʨʫʢʮʠʠ ʙʣʷʰʢʠ ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ ʠ 

ʧʦʚʳʰʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʨʢʝʨʦʚ ʚʦʩʧʘʣʝʥʠʷ ʚ 

ʢʨʦʚʠ. ʃʝʡʢʦʮʠʪʘʨʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʩʦʩʫʜʠʩʪʦʡ 

ʩʪʝʥʢʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʧʦʩʣʝ 

ʪʨʘʚʤʳ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ 

ʬʘʢʪʦʨʦʤ ʚ ʦʪʥʦʰʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ (ʀɹʉ), 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʠ ʪʝʤʧʦʚ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ [1]. 

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ JUPITER 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʉʈɹ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʟʘʚʠʩʠʤʳʤ ʦʨʠʝʥʪʠʨʦʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʧʦʢʘʟʘʥʠʡ ʢ ʪʝʨʘʧʠʠ ʩʪʘʪʠʥʘʤʠ. ʆʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʨʠ 

ʩʪʝʥʦʟʠʨʫʶʱʝʤ ʢʦʨʦʥʘʨʥʦʤ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʩʪʘʣʦ 

ʩʪʝʥʪʠʨʦʚʘʥʠʝ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ, ʚ ʭʦʜʝ 

ʢʦʪʦʨʦʛʦ ʩʫʞʝʥʳʡ ʫʯʘʩʪʦʢ ʩʦʩʫʜʘ ʨʘʩʰʠʨʷʝʪʩʷ ʟʘ 

ʩʯʝʪ ʙʘʣʣʦʥʥʦʡ ʜʠʣʷʪʘʮʠʠ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʦʩʚʝʪ ʩʦʩʫʜʘ ʬʦʨʤʠʨʫʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʩʪʝʥʪʦʤ. ʅʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʘ 

ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʙʳʣʦ ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʩʦʢʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʨʝʩʪʝʥʦʟʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʥʝʜʨʝʥʠʝ ʢʦʨʦʥʘʨʥʳʭ ʩʪʝʥʪʦʚ ʦʙʦʟʥʘʯʠʣʦ 

ʧʨʦʙʣʝʤʫ ʪʨʦʤʙʦʟʘ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʠʥʦʨʦʜʥʦʛʦ 

ʪʝʣʘ ʚ ʧʨʦʩʚʝʪ ʩʦʩʫʜʘ [2, 3, 4]. ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ 

ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʙʦʠʭ ʵʪʠʭ ʦʩʣʦʞʥʝʥʠʡ ʤʦʞʝʪ 

ʠʛʨʘʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʚ ʩʦʩʫʜʠʩʪʦʡ 

ʩʪʝʥʢʝ, ʚʦʟʥʠʢʘʶʱʘʷ ʚ ʦʪʚʝʪ ʥʘ ʪʨʘʚʤʫ ʠ 

ʠʤʧʣʘʥʪʘʮʠʶ ʠʥʦʨʦʜʥʦʛʦ ʪʝʣʘ [5, 6, 7, 8]. 

ʇʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʨʢʝʨʦʚ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʚ ʢʨʦʚʠ ʚ 

ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʦʪʩʨʦʯʝʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ 

ʫ ʧʘʮʠʝʥʪʦʚ [9, 10, 11]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ 

ʧʦʧʳʪʢʠ ʧʦʜʘʚʣʝʥʠʷ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʤʠʛʨʘʮʠʠ 

ʧʦʩʣʝ ʢʦʨʦʥʘʨʥʦʛʦ ʩʪʝʥʪʠʨʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʙʣʦʢʘʜʳ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʶʯʝʚʳʭ ʜʣʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ 

ʭʝʤʦʢʠʥʦʚ. ɼʦʣʛʦʩʨʦʯʥʳʡ ʵʬʬʝʢʪ ʪʘʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʢ ʥʘʩʪʦʷʱʝʤʫ 

ʤʦʤʝʥʪʫ ʤʘʣʦ ʠʟʫʯʝʥ. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʤʘʨʢʝʨʦʚ ʚ ʢʨʦʚʠ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʩʠʨʦʣʠʤʫʩ-

ʩʦʜʝʨʞʘʱʠʭ ʢʦʨʦʥʘʨʥʳʭ ʩʪʝʥʪʦʚ ʫ ʙʦʣʴʥʳʭ ʀɹʉ 

ʩ ʉɼ 2 ʪʠʧʘ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 59 ʙʦʣʴʥʳʭ 

ʀɹʉ ʩ ʤʥʦʛʦʩʦʩʫʜʠʩʪʳʤ ʧʦʨʘʞʝʥʠʝʤ ʂɸ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ.   ɺ ʧʝʨʚʫʶ 

ʛʨʫʧʧʫ ʚʦʰʣʠ 29 ʙʦʣʴʥʳʭ ʀɹʉ ʙʝʟ ʜʠʘʙʝʪʘ 

(ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ - 62Ñ11,2 ʛʦʜʘ), ʚʦ 2-ʶ - 30 

ʙʦʣʴʥʳʭ ʀɹʉ ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʉɼ II ʪʠʧʘ 

(ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ - 57Ñ7,5 ʣʝʪ).  ɺ ʦʙʝʠʭ ʛʨʫʧʧʘʭ 

ʧʨʝʦʙʣʘʜʘʣʠ ʧʘʮʠʝʥʪʳ ʤʫʞʩʢʦʛʦ ʧʦʣʘ. ʇʦ 

ʢʦʣʠʯʝʩʪʚʫ ʞʝʥʱʠʥ ʛʨʫʧʧʳ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ.  

ɹʦʣʴʥʳʝ 2-ʡ ʛʨʫʧʧʳ ʯʘʱʝ ʠʤʝʣʠ ʚ ʘʥʘʤʥʝʟʝ 

ʧʝʨʝʥʝʩʝʥʥʳʡ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʢʣʠʥʠʯʝʩʢʠ 

ʙʦʣʝʝ ʪʷʞʝʣʫʶ ʩʪʝʥʦʢʘʨʜʠʶ, ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʡ ʢʦʨʦʥʘʨʥʳʡ ʘʪʝʨʦʩʢʣʝʨʦʟ. ʉʨʝʜʥʠʡ 

ʙʘʣʣ ʧʦ ʰʢʘʣʝ EurʦSCORE ʚ 1-ʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 

3,6, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 2-ʡ ʛʨʫʧʧʦʡ ï 4,2 (ʨ 

<0,01). ʂʨʦʤʝ ʵʪʦʛʦ, ʫ ʙʦʣʴʥʳʭ ʉɼ ʙʳʣ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʯʘʱʝ ʥʘʙʣʶʜʘʣʠʩʴ 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʠ ʛʠʧʝʨʣʠʧʠʜʝʤʠʷ. 

ʀʟ ʘʥʘʤʥʝʟʘ ʫ ʙʦʣʴʥʳʭ 2-ʡ ʛʨʫʧʧʳ 

ʧʨʦʜʦʣʞʠʪʝʣʥʦʩʪʴ ʉɼ ʦʪ 1 ʜʦ 10 ʣʝʪ, (ʚ ʩʨʝʜʥʝʤ 

7,1+1,8 ʣʝʪ), 25 ʙʦʣʴʥʳʭ (83,3%) ʧʨʠʥʠʤʘʣʠ 

ʘʥʪʠʠʘʙʝʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʧʦ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ 

ʜʠʘʙʝʪʘ ʫ 12 (40,0%) ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʣʘʩʴ 

ʢʦʤʧʝʥʩʘʮʠʷ, ʫ 11 (36,7%) ʩʫʙʢʦʤʧʝʥʩʘʮʠʷ ʠ ʫ 7 

(23,3%) ʙʦʣʴʥʳʭ ʜʝʢʦʤʧʝʥʩʘʮʠʷ. ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʛʣʠʢʠʨʦʚʘʥʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ ʜʦ 

ʩʪʝʥʪʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʦ ʚʦ 2-ʡ ʛʨʫʧʧʝ 7,8Ñ0,9%.   

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʠʩʴ ʧʘʮʠʝʥʪʳ, ʫ 

ʢʦʪʦʨʳʭ ʩʪʝʥʦʢʘʨʜʠʷ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʤ ʧʦʨʘʞʝʥʠʝʤ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ, ʣʠʙʦ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ 

ʜʠʘʤʝʪʨʦʤ 2,25 ʤʤ ʠ ʙʦʣʝʝ. ʂʘʞʜʳʡ ʚʢʣʶʯʝʥʥʳʡ 

ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪ ʧʦʣʫʯʘʣ ʘʩʧʠʨʠʥ 100 

ʤʛ/ʩʫʪ, ʢʣʦʧʠʜʦʛʨʝʣ 75 ʤʛ/ʩʫʪ ʤʠʥʠʤʫʤ ʟʘ 3 ʜʥʷ ʜʦ 

ʩʪʝʥʪʠʨʦʚʘʥʠʷ ʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʥʘʙʣʶʜʝʥʠʷ.  ʂʘʞʜʦʤʫ ʧʘʮʠʝʥʪʫ, ʚʢʣʶʯʝʥʥʦʤʫ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚʳʧʦʣʥʷʣʦʩʴ ʩʪʝʥʪʠʨʦʚʘʥʠʝ 

ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ ʩ ʠʤʧʣʘʥʪʘʮʠʝʡ ʦʪ 1 ʜʦ 5 

ʩʪʝʥʪʦʚ.  ʂʦʥʮʝʥʪʨʘʮʠʶ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʝʣʢʘ ʚ 

ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ 
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ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʥʝʬʝʣʦʤʝʪʨʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʬʝʣʦʤʝʪʨʘ Behring. 

ʂʦʥʮʝʥʪʨʘʮʠʶ ʚ ʢʨʦʚʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ ʌʅʆŬ ʠ ʀʃ-6 ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʝʩʪ-ʩʠʩʪʝʤ 

ʬʠʨʤʳ çɺʝʢʪʦʨ-ɹʝʩʪè (ʅʦʚʦʩʠʙʠʨʩʢ). ʆʙʨʘʟʮʳ 

ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ 

ʘʥʘʣʠʟʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʨʢʝʨʦʚ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫ 

ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ 

ʧʨʦʚʝʜʝʥʠʝʤ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʯʝʨʝʟ ʩʫʪʢʠ, 3, 7 

ʩʫʪʦʢ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤʳ STATISTICA 

6.0. ɼʣʷ ʦʮʝʥʢʠ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʩʨʝʜʥʠʭ 

ʚʝʣʠʯʠʥ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ ʜʣʷ 

ʧʨʠʟʥʘʢʦʚ ʩ ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ. 

ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ p <0,05. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ.  

ʀʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʈɹ ʚ ʢʨʦʚʠ 

ʧʘʮʠʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʢʦʨʦʥʘʨʥʦʛʦ 

ʩʪʝʥʪʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʚʦʡ ʥʝʜʝʣʠ ʧʦʩʣʝ ʩʪʝʥʪʠʨʦʚʘʥʠʷ 

ʦʪʤʝʯʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʈɹ ʚ ʢʨʦʚʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ ʦʪ 0,9 ʜʦ 3,3 ʤʛ/ʣ (ʩʨʝʜʥʝʤ 

1,7Ñ0,2 ʤʛ/ʣ, ʩ ʤʘʢʩʠʤʫʤʦʤ ʥʘ 3-ʝ ʩʫʪʢʠ ʧʦʩʣʝ 

ʩʪʝʥʪʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʥʝʤ - 4,8Ñ1,1 ʤʛ/ʣ (ʦʪ 2,2 ʜʦ 

10,1 ʤʛ/ʣ) (ʨ <0,05), ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʥʘ 

7 ʩʫʪʢʠ. 

 

 

  
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʮʠʪʦʢʠʥʦʚ ʠ ʉʈɹ ʚ 1, 3 ʠ 7 ʩʫʪʢʠ ʧʦʩʣʝ ʩʪʝʥʪʠʨʦʚʘʥʠʷ 

 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʌʅʆ-Ŭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʥʳʤʠ ʙʝʟ ʉɼ ʥʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ         

ʀʃ-6 - ʚ 8,6 ʨʘʟʘ ʠ ʉʈɹ ï ʚ 2,8 ʨʘʟ. ɺʝʨʦʷʪʥʦ, 

ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ 

ʦʙʫʩʣʦʚʣʝʥʦ ʨʝʘʢʮʠʝʡ ʥʘ ʦʧʝʨʘʮʠʦʥʥʳʡ ʩʪʨʝʩʩ. 

ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ 

ʠʥʪʝʨʣʝʡʢʠʥʘ 6 ʫ ʧʘʮʠʝʥʪʦʚ ʀɹʉ ʩ ʉɼ 2 ʪʠʧʘ 

ʠʩʭʦʜʥʦ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ 0,99Ñ0,2 ʧʛ/ʤʣ, ʥʘ 3 

ʩʫʪʢʠ ʟʥʘʯʠʤʦ ʧʦʚʳʰʘʣʩʷ ʜʦ 8,5Ñ4,8 ʧʛ/ʤʣ (ʨ 

<0,01) ʠ ʢ ʩʝʜʴʤʦʤʫ ʜʥʶ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʩʥʠʞʘʣʩʷ 1,6Ñ0,6 ʧʛ/ʤʣ (ʨ <0,001), ʥʦ 

ʦʩʪʘʚʘʣʩʷ ʧʦʚʳʰʝʥʥʳʤ (p <0,01) ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʦʦʧʝʨʘʮʠʦʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʀʃ 6 ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʤʘʨʢʝʨʘ, ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʶʱʝʛʦ 

ʥʘ ʩʪʨʝʩʩ, ʥʦ ʠ ʩʦʭʨʘʥʷʶʱʝʛʦ ʩʚʦʠ ʧʦʚʳʰʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʜʘʞʝ ʚ ʦʪʩʫʪʩʪʚʠʝ ʪʨʠʛʛʝʨʘ. ɺ ʥʘʰʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʥʪʝʨʣʝʡʢʠʥ 1ɓ ʥʝ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʩʚʦʝʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ. ɽʛʦ ʫʨʦʚʝʥʴ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʧʘʮʠʝʥʪʦʚ ʥʝ ʤʝʥʷʣʩʷ ʚ ʜʠʥʘʤʠʢʝ 

ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʠʯʝʤ ʫʨʦʚʝʥʴ 

ʵʪʦʪ ʙʳʣ ʩʪʘʙʠʣʴʥʳʤ ʢʘʢ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʦʩʣʦʞʥʝʥʥʳʤ, ʪʘʢ ʠ ʩ ʥʝʦʩʣʦʞʥʝʥʥʳʤ ʪʝʯʝʥʠʝʤ 

ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ, 

ʠʥʠʮʠʠʨʦʚʘʥʥʦʛʦ ʦʧʝʨʘʪʠʚʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ. 

ʀʃ 10 ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʙʳʣ ʧʦʚʳʰʝʥ ʠ ʩʦʩʪʘʚʠʣ 

3,13Ñ12,5 ʧʛ/ʤʣ ʧʨʦʪʠʚ ʠʩʭʦʜʥʦʛʦ 1,14Ñ0,95 ʧʛ/ʤʣ 

ʠ ʢ 7 ʩʫʪʢʘʤ ʫʨʦʚʝʥʴ ʚʦʟʚʨʘʪʠʣʩʷ ʢ ʠʩʭʦʜʥʦʤʫ - 

1,14Ñ1,0 ʧʛ/ʤʣ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʭʦʜʥʳʡ 
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ʜʦʦʧʝʨʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ ʀʃ 10 ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʥʝʦʩʣʦʞʥʝʥʥʳʤ ʠ ʦʩʣʦʞʥʝʥʥʳʤ 

ʪʝʯʝʥʠʝʤ ʦʪʣʠʯʘʣʩʷ (p <0,05).  ʂ ʠʩʭʦʜʫ ʧʝʨʚʳʭ 

ʩʫʪʦʢ ʫ ʧʘʮʠʝʥʪʦʚ ʦʙʝʠʭ ʛʨʫʧʧ ʫʨʦʚʝʥʴ ʀʃ 10 ʙʳʣ 

ʧʦʚʳʰʝʥ (p <0,01) ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʦʜʥʘʢʦ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʨʘʟʣʠʯʘʣʩʷ.  

ɼʘʣʴʥʝʡʰʝʝ ʪʝʯʝʥʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ 

ʩʥʠʞʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʚʥʷ ʮʠʪʦʢʠʥʘ. ʂ 

ʩʝʜʴʤʳʤ ʩʫʪʢʘʤ ʫʨʦʚʝʥʴ ʀʃ 10 ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʥʝ 

ʦʪʣʠʯʘʣʩʷ ʦʪ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ. ʇʨʠ ʵʪʦʤ, ʪʘʢ 

ʞʝ, ʢʘʢ ʠ ʚ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, ʫʨʦʚʝʥʴ 

ʘʥʘʣʠʪʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʣʦʞʥʝʥʠʷʤʠ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʜʦʩʪʦʚʝʨʥʦ (p <0,01) 

ʧʨʝʚʳʰʘʣ ʪʘʢʦʚʦʡ ʫ ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ. 

ʌʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ ʘʣʴʬʘ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʌʅʆ- Ŭ ʠʥʛʠʙʠʨʫʝʪ ɸʂʊɻ-

ʟʘʚʠʩʠʤʫʶ (ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ) 

ʧʨʦʜʫʢʮʠʶ ʢʦʨʪʠʟʦʣʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʟʚʝʥʦʤ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʥʦʛʦ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ [16]. ʋʚʝʣʠʯʝʥʠʝ 

ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʮʠʪʦʢʠʥʦʚ ʩʚʷʟʘʥʦ ʩ 

ʜʝʛʨʘʥʫʣʷʮʠʝʡ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʠ ʚʳʭʦʜʦʤ ʠʟ ʥʠʭ 

ʨʘʥʝʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʤʦʣʝʢʫʣ. ɺ ʪʦʞʝ ʚʨʝʤʷ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʮʠʠ 

ʌʅʆ-Ŭ ʤʦʥʦʮʠʪʘʤʠ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ 

ʵʥʜʦʪʦʢʩʠʥʦʤ [8], ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʧʨʦʷʚʣʝʥʠʝʤ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʩʠʩʪʝʤʥʳʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʦʪʚʝʪʦʤ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʳʚʦʨʦʪʦʯʥʳʡ 

ʫʨʦʚʝʥʴ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-Ŭ (ʠʩʭʦʜʥʦ 

0,15Ñ05ʧʛ/ʤʣ, ʥʘ 3 ʩʫʪʢʠ - 0,15Ñ0,03 ʧʛ/ʤʣ ʠ ʥʘ 7 

ʩʫʪʢʠ - 0,14Ñ0,07 ʧʛ/ʤʣ) ʦʩʪʘʚʘʣʩʷ ʩʪʘʙʠʣʴʥʳʤ ʚ 

ʜʠʥʘʤʠʢʝ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ.  ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʯʘʩʪʠʝ ʚ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʥʘ 

ʩʪʝʥʪʠʨʦʚʘʥʠʝ ʌʅʆ-Ŭ ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ. 

ʆʙʦʙʱʘʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʚʝʣʠʯʝʥʠʝ 

ʉʈɹ ʠ ʀʃ 6 ʦʙʫʩʣʦʚʣʝʥ ʨʘʥʥʠʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 

ʦʪʚʝʪʦʤ ʥʘ ʩʪʝʥʪʠʨʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʜʥʝʡ 

ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʤʝʥʷʣʩʷ ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʦʡ ʬʘʟʦʡ ʧʦʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʘʨʢʸʨʦʚ ʚ ʢʨʦʚʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʬʠʙʨʠʥʦʛʝʥʘ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʚ ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ 

ʩʪʝʥʪʠʨʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʦʙʱʫʶ 

ʜʠʥʘʤʠʢʫ ʜʣʷ ʤʘʨʢʝʨʦʚ ʚʦʩʧʘʣʝʥʠʷ: ʚʩʣʝʜ ʟʘ 

ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʤʘʨʢʝʨʘ ʚ ʢʨʦʚʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ ʚ ʨʘʥʥʝʤ (ʜʦ 7 

ʩʫʪʦʢ) ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, ʦʪʤʝʯʘʣʦʩʴ 

ʦʪʩʨʦʯʝʥʥʦʝ ʧʦʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʤʘʨʢʝʨʘ ʚ ʢʨʦʚʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ.   

ɺʦʩʧʘʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʪʠʧʦʚʳʤ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʦʜʥʘʢʦ ʩʦʙʳʪʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ, ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʠʤʝʶʪ 

ʦʪʣʠʯʠʷ. ɼʠʩʙʘʣʘʥʩ ʮʠʪʦʢʠʥʦʚ ʚ ʩʠʩʪʝʤʥʦʤ 

ʢʨʦʚʦʪʦʢʝ, ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʧʨʠ ʩʠʩʪʝʤʥʦʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ, ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ 

ʩʣʦʞʥʦʡ ʩʝʪʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʨʝʛʫʣʠʨʫʶʱʠʭ 

ʩʠʛʥʘʣʦʚ, ʤʦʜʫʣʠʨʫʝʤʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʢʣʝʪʢʘʤʠ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ ʠ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʧʘʨʪʤʝʥʪʘ [12, 13]. ʆʜʥʠʤ ʠʟ 

ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʥʦʛʦ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ 

ʚʳʙʨʦʩʦʤ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʙʝʣʢʦʚ ʠ 

ʜʠʩʙʘʣʘʥʩʦʤ ʮʠʪʦʢʠʥʦʚ. ʇʨʠ ʵʪʦʤ ʧʨʦʜʫʮʝʥʪʘʤʠ 

ʮʠʪʦʢʠʥʦʚ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʣʝʪʢʠ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʥʦ ʠ ʢʣʝʪʢʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ [14]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʝʱʝ ʠʟʫʯʘʝʪʩʷ ʚʢʣʘʜ ʨʘʟʣʠʯʥʳʭ 

ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʚ ʨʘʟʚʠʪʠʠ ʜʠʩʙʘʣʘʥʩʘ 

ʮʠʪʦʢʠʥʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʝʡ ʚ 

ʨʘʟʚʠʪʠʠ ʜʠʩʙʘʣʘʥʩʘ ʮʠʪʦʢʠʥʦʚ ʧʨʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ. 

ʅʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʘʢʪʠʚʥʦʩʪʴ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʉʈɹ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʣʦʞʥʝʥʠʡ, ʚʦʟʥʠʢʰʠʭ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʵʥʜʦʚʘʩʢʫʣʷʨʥʦʡ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʠʠ 

(ʪʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1. ɸʢʪʠʚʥʦʩʪʴ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʉʈɹ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʣʦʞʥʝʥʠʡ 

 

 ʇʦʢʘʟʘ-

ʪʝʣʠ 

ʊʝʯʝʥʠʝ 1 ʩʫʪʢʠ 3 ʩʫʪʦʢ 7 ʩʫʪʦʢ 

ʀʃ 6, ʧʛ/ʤʣ ʅʝʦʩʣʦʞʥʝʥʥʳʡ 

ʆʩʣʦʞʥʝʥʥʳʡ 

1,9Ñ0,9 

1,5Ñ0,8   

40,8Ñ22,9*** 

27,3Ñ22,2*, *** 

6,8Ñ3,1**, *** 

2,6Ñ1,8**, *** 

ʀʃ 1ɓ, 

ʧʛ/ʤʣ 

ʅʝʦʩʣʦʞʥʝʥʥʳʡ 

ʆʩʣʦʞʥʝʥʥʳʡ 

0,021Ñ0,015 

0,023Ñ0,02 

0,021Ñ0,013 

0,025Ñ0,023 

0,023Ñ0,019  

0,024Ñ0,022 

ʀʃ 10, 

ʧʛ/ʤʣ 

ʅʝʦʩʣʦʞʥʝʥʥʳʡ 

ʆʩʣʦʞʥʝʥʥʳʡ 

1,0Ñ0,21 

2,64Ñ0,7* 

7,04Ñ2,1*** 

6,73Ñ1,9*** 

1,31Ñ0,4** 

3,49Ñ1,1*, ** 

ʌʅʆ-Ŭ, 

ʧʛ/ʤʣ 

ʅʝʦʩʣʦʞʥʝʥʥʳʡ 

ʆʩʣʦʞʥʝʥʥʳʡ 

0,15Ñ0,05   

0,15Ñ0,03 

0,14Ñ0,02 

0,17Ñ0,06   

0,13Ñ0,03 

0,15Ñ0,04 

ʉʈɹ, ʤʛ/ʣ ʅʝʦʩʣʦʞʥʝʥʥʳʡ 

ʆʩʣʦʞʥʝʥʥʳʡ 

2,7Ñ1,4 

3,1Ñ1,9    

                  

45,9Ñ7,3*, ** 

61,8Ñ21,7* 

33,9Ñ9,1*, ** 

46,1Ñ12,6** 




