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ʆʇʈɽɼɽʃɽʅʀɽ ʇʆʂɸɿɸʊɽʃɽʁ ʀʅʊɽʈʃɽʁʂʀʅʆɺ IL  - 1ȸ, 6, 8, 4 ʇʈʀ  

ʆʈʊʆʇɽɼʀʏɽʉʂʆʄ ʃɽʏɽʅʀʀ ʇɸʎʀɽʅʊʆɺ ʉ ʏɸʉʊʀʏʅʓʄ ʀ ʇʆʃʅʓʄ  

ʆʊʉʋʊʉʊɺʀɽʄ ɿʋɹʆɺ, ɸʉʉʆʎʀʀʈʆɺɸʅʅʓʄ ʉ ʂʈɸʉʅʓʄ ʇʃʆʉʂʀʄ ʃʀʐɸɽʄ 
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ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʅ. ɹʫʨʜʝʥʢʦè ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ  
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ɸʥʥʦʪʘʮʠʷ. ɺʚʝʜʝʥʠʝ. ʇʦʪʝʨʷ ʟʫʙʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʦʨʪʦʧʝʜʠʯʝʩʢʦʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʝʡ ʮʠʪʦʢʠʥʦʚ IFN-ɔ ʠ IL-8 ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ. ʕʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪ-

ʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʧʦʣʦʩʪʠ 

ʨʪʘ. ʎʠʪʦʢʠʥʳ ʚ ʩʣʶʥʝ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʪʨʘʥʩʩʫʜʘʪʘ ʠ ʚʳʜʝʣʷʶʪʩʷ ʩʣʶʥʥʳʤʠ ʞʝʣʝʟʘʤʠ, 

ʘ ʪʘʢʞʝ ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʟʘʧʫʩʢʘʝʤʳʭ ʠʤʤʫʥʥʦʡ ʨʝʘʢʮʠʝʡ. ʅʝʧʝʨʝʥʦ-

ʩʠʤʦʩʪʴ ʧʨʦʪʝʟʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʦʩʣʦʞʥʝʥʠʷʤ, ʚʢʣʶʯʘʷ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ. ʅʘʨʫʰʝʥʠʝ ʙʘʣʘʥʩʘ ʤʠʢʨʦʬʣʦʨʳ ʚ ʧʦʣʦʩʪʠ ʨʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ ʥʘ ʨʘʙʦʪʫ ʠʤʤʫʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʠ ʩʦʩʪʘʚʘ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʮʠʪʦʢʠʥʦʚ IL - 1ɓ, 6, 8, 4 ʚ ʩʣʶʥʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʟʫʙʦʚ, ʘʩʩʦʮʠʠ-

ʨʦʚʘʥʥʳʤ ʩ ʢʨʘʩʥʳʤ ʧʣʦʩʢʠʤ ʣʠʰʘʝʤ. ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʩʣʶʥʝ ʧʘʮʠʝʥʪʦʚ ʮʠʪʦʢʠʥʦʚ IL - 1ɓ, 6, 8, 4. ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʨʝʘʛʝʥʪʦʚ çʀʌɸ-ɹɽʉʊè (ʈʦʩʩʠʷ) ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʤʝʪʦʜʘ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʘʥʘʣʠʟʘ. ʄʝʪʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʭ-ʩʪʘʜʠʡʥʳʤ 

ʪʚʝʨʜʦʬʘʟʥʳʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʘʥʘʣʠʟʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʥʦ- ʠ ʧʦʣʠʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ. ʅʘʤʠ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ 80 ʙʦʣʴʥʳʭ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʨʪʦʧʝʜʠʯʝʩʢʠʤ ʣʝʯʝʥʠʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʲʸʤʥʳʭ ʟʫʙʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʋ ʧʘʮʠʝʥʪʦʚ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ: ʢʨʘʩʥʳʡ ʧʣʦʩʢʠʡ ʣʠʰʘʡ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʨʪʘ ʪʠʧʠʯʥʦʡ ʬʦʨʤʳ ʚ ʩʪʘʜʠʠ ʨʝʤʠʩʩʠʠ; ʯʘʩʪʠʯʥʦʝ ʠʣʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʟʫʙʦʚ. ʂʨʠʪʝʨʠʷʤʠ 

ʥʝʚʢʣʶʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʣʠʩʴ: ʜʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʘʷ ʬʦʨʤʘ ʭʨʦʥʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ 

ʩʠʩʪʝʤʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʠʥʬʝʢʮʠʦʥʥʦʝ, ʧʩʠʭʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʟʘʙʦʣʝʚʘʥʠʷ ʚʠʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ 

ʩʫʩʪʘʚʘ, ʟʘʙʦʣʝʚʘʥʠʷ ʧʘʨʦʜʦʥʪʘ ʚ ʩʪʘʜʠʠ ʦʙʦʩʪʨʝʥʠʷ, ʦʥʢʦʣʦʛʠʯʝʩʢʘʷ ʧʘʪʦʣʦʛʠʷ. ʅʘ ʵʪʘʧʘʭ ʥʘʰʝʛʦ ʘʥʘ-

ʣʠʟʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʮʠʪʦʢʠʥʦʚʦʛʦ ʩʪʘʪʫʩʘ ï ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʣʝʡʢʠʥʦʚ-1 ɓ,4,6,8. ʈʝ-

ʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʫ ʙʦʣʴʥʳʭ ʩ ʢʨʘʩʥʳʤ ʧʣʦʩʢʠʤ ʣʠʰʘʝʤ, 

ʢʦʪʦʨʳʤ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʩʲʝʤʥʳʝ ʧʨʦʪʝʟʳ ʠʟ ʘʢʨʠʣʦʚʦʛʦ ʙʘʟʠʩʥʦʛʦ ʧʦʣʠʤʝʨʘ çʋʨʘʢʨʠʣè ʠ ʵʣʘʩʪʠʯʥʦ-

ʛʦ ʩʣʦʷ ʠʟ ʧʦʣʠʤʝʨʘ çɹʝʣʘʢʨʠʣ -ʕ ʍʆ ʉʦʬʪè, ʧʦʣʴʟʫʶʱʠʝʩʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʦʡ ʢʦʤʧʣʝʢʩʥʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʣʦʞʥʝʥʠʡ ʩʲʸʤʥʦʛʦ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʘ ʦ ʪʦʤ, ʯʪʦ ʬʘʢʪʦʨ ʤʝʩʪʥʦʡ ʠʤ-

ʤʫʥʥʦʡ ʟʘɦ ʠʪʳ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʧʦʚʳʰʘʣʩʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ 1-ʡ, 2-ʡ, 3-ʡ ʛʨʫʧʧʘʭ ʛʨʫʧʧʝ ʠʟʫʯʘʝʤʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʫʚʝʣʠʯʠʣʠʩʴ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʣʦ ʩʥʠʞʝʥʠʝ ʤʝʩʪʥʦʛʦ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʨʦʪʦʚʦʡ ʧʦ-

ʣʦʩʪʠ. ʇʦʣʫʯʝʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʤʝʞʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ ʧʦʣʫʯʝʥʥʳʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ. ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʫ ʙʦʣʴʥʳʭ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʟʫʙʦʚ ʠ ʢʨʘʩʥʳʤ ʧʣʦʩʢʠʤ ʣʠʰʘʝʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ ʧʦʣʠʤʝʨʦʚ ʠ ʢʦʤʧʣʝʢʩʥʦʡ 

ʤʝʪʦʜʠʢʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʩʲʝʤʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʟʫʙʥʳʭ ʧʨʦʪʝʟʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʲʝʤʥʳʝ ʧʣʘʩʪʠʥʦʯʥʳʝ ʧʨʦʪʝʟʳ, ʛʠʛʠʝʥʘ ʩʲʝʤʥʳʭ ʧʣʘʩʪʠʥʦʯʥʳʭ ʧʨʦʪʝʟʦʚ, 

ʢʨʘʩʥʳʡ ʧʣʦʩʢʠʡ ʣʠʰʘʡ ʧʦʣʦʩʪʠ ʨʪʘ, ʠʥʪʝʨʣʝʡʢʠʥʳ -1 ɓ,4,6,8, ʤʝʩʪʥʳʡ ʠʤʤʫʥʠʪʝʪ ʧʦʣʦʩʪʠ ʨʪʘ. 
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Abstract. Introduction. Tooth loss and subsequent prosthetic dental treatment may lead to increased lev-

els of cytokines IFN-ɔ and IL-8 in oral fluid. This can contribute to the development of inflammatory processes 
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and destructive changes in the oral mucosa. Cytokines in saliva are derived from serum transudate and are se-

creted by salivary glands, as well as epithelial cells of the mucosa, in response to interactions with microorgan-

isms, which helps to inhibit inflammation triggered by immune reactions. Intolerance to dentures may result in 

various complications, including deterioration of the oral mucosa. The disruption of oral microflora balance may 

be influenced by immune factors, salivary gland function, and oral fluid composition. The purpose of the study 

is to determine the levels of cytokines IL-1ɓ, 6, 8, and 4 in the saliva of patients with edentulism associated with 

oral lichen planus. Materials and Methods. The study involved determining the levels of cytokines IL-1ɓ, 6, 8, 

and 4 in patients' saliva using the "IFA-BEST" (Russia) reagent kit for solid-phase enzyme-linked 

immunosorbent assay (ELISA). The method is a three-stage solid-phase ELISA using mono- and polyclonal 

antibodies. The study examined 80 patients undergoing prosthetic treatment with removable dental construc-

tions. The patients were diagnosed with oral lichen planus of the typical form in remission, with partial or com-

plete edentulism. Exclusion criteria included decompensated chronic systemic diseases, infectious or psychiatric 

disorders, temporomandibular joint diseases, periodontal diseases in the acute stage, and oncological pathology. 

During the analysis, cytokine status was assessed by determining the levels of interleukins IL-1ɓ, 4, 6, and 8. 

Results and Discussion. Evaluation of interleukin levels in patients with oral lichen planus who received remov-

able dentures made from the acrylic-based polymer "Uracryl" and an elastic layer of "Belacryl-E HO Soft" pol-

ymer, combined with the developed method for comprehensive prevention of prosthetic complications, indicated 

an increase in local immune defense in the oral cavity. At the same time, in the first, second, and third groups, 

the studied parameters increased, confirming a decline in local humoral immunity in the oral cavity. Statistically 

significant intergroup differences were observed. Conclusion. The assessment of interleukin levels in patients 

with edentulism and oral lichen planus confirmed the appropriate selection of polymers and the effectiveness of 

a comprehensive method for preventing complications after prosthetic treatment with removable dental construc-

tions. 

Keywords: removable dentures, removable denture hygiene, oral lichen planus, interleukins IL-1ɓ, 4, 6, 

8, local oral immunity. 

 

 ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʥʝʫʢʣʦʥʥʳʡ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩ ʟʘʙʦʣʝʚʘʥʠʷ-

ʤʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩ-

ʧʨʦʩʪʨʘʥʸʥʥʳ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʢʨʘʩʥʳʡ ʧʣʦʩʢʠʡ ʣʠʰʘʡ. ʕʪʦ ʧʘʪʦʣʦʛʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, ʩʦʧʨʦ-

ʚʦʞʜʘʶʱʘʷʩʷ ʧʦʷʚʣʝʥʠʝʤ ʧʘʧʫʣʝʟʥʳʭ ʚʳʩʳʧʘʥʠʡ, ʵʨʦʟʠʡ, ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ 

[15]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʝʛʦ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʚʪʨʝʯʘʶʪʩʷ ʫ 2-3 % ʥʘʩʝʣʝʥʠʷ, ʦʜʥʘʢʦ ʩʨʝʜʠ ʙʦʣʴʥʳʭ 

ʢʦʞʥʦʡ ʬʦʨʤʦʡ ʢʨʘʩʥʦʛʦ ʧʣʦʩʢʦʛʦ ʣʠʰʘʷ ʦʨʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʫ 50-70 %. ʂʨʘʩʥʳʡ ʧʣʦ-

ʩʢʠʡ ʣʠʰʘʡ ʤʦʞʝʪ ʦʪʤʝʯʘʪʴʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ. ʆʜʥʘʢʦ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘ-

ʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 40-55 ʣʝʪ ʫ ʞʝʥʱʠʥ [5]. ʇʨʦʚʝʜʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʠ ʥʘʣʠʟ ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʪʝʦʨʠʡ ʨʘʟʚʠʪʠʷ ʢʨʘʩʥʦʛʦ ʧʣʦʩʢʦʛʦ ʣʠʰʘʷ. ʕʪʦ ʠʥʪʦʢʩʠʢʘʮʠʦʥʥʘʷ, 

ʚʠʨʫʩʥʘʷ, ʥʝʚʨʦʛʝʥʥʘʷ, ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʠ ʠʤʤʫʥʦʘʣʣʝʨʛʠʯʝʩʢʘʷ ʪʝʦʨʠʠ. ɽʩʪʴ ʩʚʝʜʝʥʠʷ, ʯʪʦ ʧʘʪʦʣʦʛʠʯʝ-

ʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʢʨʘʩʥʳʡ ʧʣʦʩʢʠʡ ʣʠʰʘʡ ʯʘʩʪʦ ʦʪʤʝʯʘʝʪʩʷ ʫ ʣʶʜʝʡ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ, ʵʥʜʦʢʨʠʥʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʇʨʦʚʦʮʠʨʦʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʢʨʘʩʥʦʛʦ ʧʣʦʩʢʦʛʦ ʣʠʰʘʷ ʤʦʛʫʪ ʩʪʨʝʩʩʳ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ 

ʧʨʠʝʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʪʨʘʚʤʳ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ. ʏʘʩʪʦʪʘ ʟʣʦ-

ʢʘʯʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʙʦʣʴʥʳʭ ʦʪ 0,3 % ʜʦ 8 %. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝ-

ʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʪʷʞʝʣʳʤʠ ʬʦʨʤʘʤʠ ʢʨʘʩʥʦʛʦ ʧʣʦʩʢʦʛʦ ʣʠʰʘʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʤʘʣʠʛʥʠʟʘʮʠʠ (ʦʪ 1,07 ʜʦ 4,5 % ʩʣʫʯʘʝʚ). ʂʨʘʩʥʳʡ ʧʣʦʩʢʠʡ ʣʠʰʘʡ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʜʣʠ-

ʪʝʣʴʥʦ ʦʪ 7 ʜʦ 35 ʣʝʪ, ʩ ʨʝʮʠʜʠʚʘʤʠ ʜʦ 5 ʨʘʟ ʚ ʛʦʜ. ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʨʘʩʥʳʤ ʧʣʦʩʢʠʤ 

ʣʠʰʘʝʤ ʧʦʣʦʩʪʠ ʨʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ [4]. ʇʨʠʤʝʥʝʥʠʝ ʩʚʦʝʚʨʝ-

ʤʝʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘ-

ʥʠʷ. ɺʦʧʨʦʩʳ ʢʣʠʥʠʢʠ ʠ ʪʝʨʘʧʠʠ ʢʨʘʩʥʦʛʦ ʧʣʦʩʢʦʛʦ ʣʠʰʘʷ ʜʦʩʪʘʪʦʯʥʦ ʦʙʲʸʤʥʦ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʝ ʦʩʚʝ-

ʱʝʥʳ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ, ʭʠʨʫʨʛʠʯʝʩʢʠʝ, ʘ ʪʘʢʞʝ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʃʝʯʝ-

ʥʠʝ ʙʦʣʴʥʳʭ ʩ ʢʨʘʩʥʳʤ ʧʣʦʩʢʠ ʣʠʰʘʝʤ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʩʷ ʚʨʘʯʘʤʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʠʣʴʥʳʭ ʩʧʝʮʠʘʣʴ-

ʥʦʩʪʝʡ [6, 8, 9]. 

ʇʨʦʚʝʜʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʢʨʘʩʥʳʤ ʧʣʦʩʢʠʤ ʣʠʰʘʝʤ ʧʦʣʦʩʪʠ ʨʪʘ ʠʤʝʝʪ ʘʢʪʫ-

ʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʟʫʙʦʚ. ʂʘʯʝʩʪʚʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʨʪʦʧʝʜʠʯʝʩʢʦʛʦ (ʧʨʦʪʝʪʠʯʝ-

ʩʢʦʛʦ) ʣʝʯʝʥʠʷ ʦʯʝʥʴ ʚʘʞʥʦ [3, 13]. ʂʣʠʥʠʮʠʩʪʘʤʠ ʧʨʝʜʣʦʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʥʝʩʲʸʤʥʦʛʦ ʠ ʩʲʸʤʥʦ-

ʛʦ ʟʫʙʥʦʛʦ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʟʫʙʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʨʘʩʥʳʤ ʧʣʦʩʢʠʤ ʣʠʰʘʝʤ. ʆʜʥʘʢʦ, ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʥʝʩʲʸʤʥʳʤʠ ʦʨʪʦʧʝʜʠʯʝʩʢʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ, ʘ ʪʘʢʞʝ ʩʲʸʤʥʳʤʠ ʢʦʥʩʪʨʫʢ-

ʮʠʷʤʠ ʩ ʦʧʦʨʦʡ ʥʘ ʠʤʧʣʘʥʪʘʪʳ [16]. ʆʨʪʦʧʝʜʠʯʝʩʢʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʙʦʣʴʥʳʤ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʟʫʙʦʚ ʠ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚ-

ʥʦʡ [12]. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʠʩʙʠʦʟʫ ʧʦʣʦʩʪʠ ʨʪʘ, ʫʭʫʜʰʝʥʠʶ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʩʥʠʞʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ [2, 7, 11]. ʇʨʠ ʧʦʣʴʟʦʚʘʥʠʠ ʩʲʸʤʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʟʫʙʥʳʭ ʧʨʦʪʝʟʦʚ, 

ʥʝ ʚʩʝʛʜʘ ʦʪʤʝʯʘʝʪʩʷ ʜʣʠʪʝʣʴʥʳʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ (ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝ-




