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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʦʣʠʧʦʟʥʳʡ ʨʠʥʦʩʠʥʫʩʠʪ ï ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʟʘʙʦʣʝʚʘ-

ʥʠʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʥʦʩʘ ʠ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ, ʠʤʝʶʱʝʝ ʨʝʮʠʜʠʚʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ. 

ʕʪʠʦʣʦʛʠʷ ʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʦ-

ʜʠʤʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʩ ̫ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʭʠʨʫʨ-

ʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʮʠʦʥʘʨʘ, ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʠʧʦʟʥʳʤ ʨʠʥʦʩʠʥʫʩʠʪʦʤ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ 

ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ, ʩ ʦʮʝʥʢʦʡ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʜʦ ʠ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. ʇʘʮʠʝʥʪʳ 

ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʩʣʝʜʦʚʘʥʦ 44 ʧʘʮʠʝʥʪʘ (32 ʤʫʞʯʠʥ ʠ 12 ʞʝʥʱʠʥ), ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ, 

ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ ʜʠʘʛʥʦʟʦʤ çʧʦʣʠʧʦʟʥʳʡ ʨʠʥʦʩʠʥʫʩʠʪè, ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ 

ʩʦʩʪʘʚʠʣʘ ʦʪ 3-10 ʣʝʪ. ʆʮʝʥʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʥʦ-

ʛʦ ʦʩʤʦʪʨʘ, ʠʟʫʯʝʥʠʷ ʚʨʝʤʝʥʠ ʤʫʢʦʮʠʣʠʘʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨ ʧʦʣʦʩʪʠ ʥʦʩʘ, ʥʦ-

ʩʦ- ʠ ʛʦʨʪʘʥʦʛʣʦʪʢʠ, ʧʝʨʝʜʥʝʡ ʘʢʪʠʚʥʦʡ ʨʠʥʦʤʘʥʦʤʝʪʨʠʠ, ʦʣʴʬʘʢʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʧʠ-

ʨʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʧʦʣʦʩʪʠ ʥʦʩʘ ʠ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ʇʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʦʢʦʣʦ 90% ʧʘʮʠʝʥʪʦʚ ʘʢʪʠʚʥʦ ʧʨʝʜʲʷʚʣʷʣʠ ʞʘʣʦʙʳ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʚʝʨʭʥʠʭ ʜʭrʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʘ ʠʤʝʥʥʦ ʧʦʣʦʩʪʠ ʥʦʩʘ ʠ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ. ʋ ʧʘʮʠʝʥʪʦʚ 1-ʡ ʠ 

2-ʡ ʛʨʫʧʧʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʥʦʨʤʘʣʠʟʘ-

ʮʠʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʩʥʠʯʝʢ ʵʧʠʪʝʣʠʷ ʚ ʧʦʣʦʩʪʠ ʥʦʩʘ. ʏʝʨʝʟ 3 ʤʝʩʷʮʘ ʠ 6 ʤʝʩʷʮʝʚ, ʦʙʦʥʷʥʠʝ 

ʜʦʩʪʦʚʝʨʥʦ ʫʣʫʯʰʠʣʦʩʴ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʜʦ 2 ʠ 1 ʩʪʝʧʝʥʠ, ʭʦʪʷ ʠ ʥʝ ʜʦʩʪʠʛʣʦ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʇʦ-

ʩʣʝ ʦʧʝʨʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʩʠʤʧʪʦʤʦʚ ʧʦʣʠʧʦʟʥʦʛʦ ʨʠʥʦʩʠʥʫʩʠʪʘ ʠ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʪʝʩʪʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʚ ʪʝʯʝʥʠʝ 3 ʠ 6 ʤʝʩʷʮʝʚ, ʙʳʣʠ ʜʦʩ-

ʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʧʘʮʠʝʥʪʦʚ ʜʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. ɿʘ-

ʢʣʶʯʝʥʠʝ. ʂʣʠʥʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʠʧʦʟʥʳʤ ʨʠʥʦʩʠʥʫʩʠ-

ʪʦʤ ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦʣʠʧʦʪʦʤʠʷ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʧʥʦʡ ʧʝʪʣʠ, ʫʩʪʫʧʘʝʪ ʧʦ ʥʝʢʦ-

ʪʦʨʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 2-ʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʚʳʧʦʣʥʷʣʘʩʴ ʦʧʝʨʘʮʠʷ ʵʥʜʦʩʢʦʧʠʯʝʩʢʘʷ ʵʥʜʦʥʘʟʘʣʴ-

ʥʘʷ ʧʦʣʠʧʦʪʦʤʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʧʦʟʥʳʡ ʨʠʥʦʩʠʥʫʩʠʪ, ʚʨʝʤʷ ʤʫʢʦʮʠʣʠʘʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʦʣʴʬʘʢʪʦʤʝʪʨʠ-

ʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʵʥʜʦʩʢʦʧʠʷ. 
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Abstract. Relevance. Polyposis rhinosinusitis is a chronic inflammatory disease of the nasal mucous 

membrane and paranasal sinuses with recurrent character. The aetiology and pathogenetic factors are insuffi-

ciently studied to date, despite the ongoing studies in our country and abroad. The purpose of the study was to 

analyse the methods of hospital surgical treatment of patients with polyposis rhinosinusitis living in Primorsky 

Krai, with evaluation of the patientsô quality of life before and after surgical treatment. Patients and research 

methods. We examined 44 patients (32 men and 12 women) under treatment with clinically verified diagnosis of 

ñpolyposis rhinosinusitisò, the duration of the disease was 3-10 years. The results of clinical examination were 

assessed on the basis of standard examination, mucociliary transport time study, endoscopic examination of the 

nasal cavity, nasopharynx and larynx, anterior active rhinomanometry, olfactometry, spiral computed tomogra-

phy of the nasal cavity and paranasal sinuses. Results and their discussion. At the complex clinical examination, 

https://elibrary.ru/sflgno
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about 90% of the patients actively presented complaints about the condition of the upper respiratory tract, name-

ly the nasal cavity and paranasal sinuses. In the patients of the 1st and 2nd groups, reliable data indicating nor-

malisation of motor activity of epithelial cilia in the nasal cavity were obtained as a result of the study. After 3 

months and 6 months, olfaction significantly improved in both groups to 2 and 1 degree, although it did not 

reach normal values. After the surgery, there is a decrease in symptoms of polyposis rhinosinusitis and im-

provement of subjective test scores. Studies assessing the quality of the patientsô life during 3 and 6 months were 

significantly lower compared to similar indicators in the patients before surgical treatment. Conclusion. Clinical 

efficacy of surgical treatment of patients with polyposis rhinosinusitis operated by the classical method of 

polypotomy with the help of polyp loop is inferior by some indicators to the 2nd group of patients who under-

went endoscopic endonasal polypotomy. 

Key words: polyposis rhinosinusitis, mucociliary transport time, olfactometry, endoscopy. 

 

ɺʚʝʜʝʥʠʝ. ʇʦʣʠʧʦʟʥʳʡ ʨʠʥʦʩʠʥʫʩʠʪ (ʇʈʉ) ï ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʥʦʩʘ ʠ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ, ʠʤʝʶʱʝʝ ʨʝʮʠʜʠʚʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ. ʕʪʠʦʣʦʛʠʷ ʠ ʧʘʪʦ-

ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʦʜʠʤʳʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ, ʧʨʠʯʠʥʳ ʨʘʟʚʠʪʠʷ ʇʈʉ ʤʫʣʴʪʠ-

ʬʘʢʪʦʨʥʳʝ ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʵʦʟʠʥʦʬʠʣʴʥʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʘʨʘʭʠʜʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʙʘʢ-

ʪʝʨʠʘʣʴʥʘʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʦʩʦʙʝʥʥʦ ʟʦʣʦʪʠʩʪʳʤ ʩʪʘʬʠʣʦʢʦʢʢʦʤ, ʛʝʥʝʪʠ-

ʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʤʫʢʦʚʠʩʮʠʜʦʟ (ʢʠʩʪʦʟʥʳʡ ʬʠʙʨʦʟ) ʘʢʪʫʘʣʝʥ ʜʣʷ ʜʝʪʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʩʠʥʜʨʦʤ ʂʘʨʪʘʛʝʥʝʨʘ, ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ (ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ ʩʨʝʜʥʝʡ ʨʘʢʦʚʠʥʳ, ʠʩʢʨʠʚ-

ʣʝʥʠʝ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ ʠ ʜʨʫʛʠʝ). ʈʘʟʚʠʪʠʝ ʠ ʜʝʙʶʪ ʇʈʉ ʟʘʚʠʩʠʪ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʘ-

ʮʠʝʥʪʘ ʠ ʝʛʦ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [1-4, 12]. 

ʉʠʤʧʪʦʤʘʪʠʢʘ ʇʈʉ ʚʘʨʴʠʨʫʝʪ ʦʪ ʙʝʩʩʠʤʧʪʦʤʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʜʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʟʘʪʨʫʜʥʝʥʥʦʛʦ ʥʦ-

ʩʦʚʦʛʦ ʜʳʭʘʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʟʘʣʦʞʝʥʥʦʩʪʠ ʥʦʩʘ, ʩʥʠʞʝʥʠʶ ʦʙʦʥʷʥʠʷ, ʛʦʣʦʚʥʳʤ ʙʦʣʷʤ, ʩʥʠ-

ʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ, ʧʘʤʷʪʠ, ʥʝʚʨʦʪʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʷʤ, ʥʘʨʫʰʝʥʠʶ ʩʥʘ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʚ 

ʨʘʟʚʠʪʠʠ ʩʠʥʜʨʦʤʘ ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʘʧʥʦʵ ʩʥʘ, ʵʪʠ ʩʠʤʧʪʦʤʳ ʩʥʠʞʘʶʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ, ʩ ʜʘʥ-

ʥʦʡ ʧʘʪʦʣʦʛʠʝʡ [6, 7, 9]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʇʈʉ ʩʦʛʣʘʩʥʦ ʢʣʠʥʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ (ʦʧʝʨʘʮʠʷ ʧʦʣʠʧʦʪʦʤʠʷ ʠ ʢʦʥʩʝʨʚʘʪʠʚʥʘʷ ʪʝʨʘ-

ʧʠʷ), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʧʦʨʘʞʝʥʠʷ ʠ ʬʦʨʤʳ ʇʈʉ [5, 6, 10]. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʫʩʧʝʭʠ ʚ ʨʘʟʚʠʪʠʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ, ʩʦʭʨʘʥʷʶʪʩʷ ʫ ʦʪʜʝʣʴʥʦʡ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʞʘʣʦʙʳ ʥʘ ʩʥʠ-

ʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʚ ʩʚʷʟʠ ʩ ʟʘʪʨʫʜʥʝʥʥʳʤ ʥʦʩʦʚʳʤ ʜʳʭʘʥʠʝʤ [11]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʮʠʦʥʘʨʘ, 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʠʧʦʟʥʳʤ ʨʠʥʦʩʠʥʫʩʠʪʦʤ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʠ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ 

ʧʘʮʠʝʥʪʦʚ ʜʦ ʠ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. 

ʇʘʮʠʝʥʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ 

ɺʣʘʜʠʚʦʩʪʦʢʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ ˉ1 çɺʂɹ ˉ1è. 

ʅʘʤʠ ʦʙʩʣʝʜʦʚʘʥʦ 44 ʧʘʮʠʝʥʪʘ (32 ʤʫʞʯʠʥ ʠ 12 ʞʝʥʱʠʥ), ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ, ʩ ʢʣʠʥʠʯʝ-

ʩʢʠʤ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ ʜʠʘʛʥʦʟʦʤ çʧʦʣʠʧʦʟʥʳʡ ʨʠʥʦʩʠʥʫʩʠʪè, ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ ʦʪ 

3-10 ʣʝʪ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʧ ʧʘʮʠʝʥʪʦʚ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ 

 

ɺʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ (ʣʝʪ) 

ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ 1. ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ 2. 

ʄʫʞʯʠʥʳ n=17 ɾʝʥʱʠʥʳ n=5 ʄʫʞʯʠʥʳ n=15 ɾʝʥʱʠʥʳ n=7 

43,2Ñ17,3 53Ñ15,2 50Ñ14,2 57Ñ11,2 

 

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʧʘʮʠʝʥʪʳ ʙʝʟ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ (ʛʥʦʡʥʳʡ 

ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʨʠʥʦʩʠʥʫʩʠʪ) ʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ (ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ, ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ, ʘʩʧʠʨʠʥʦ-

ʚʘʷ ʪʨʠʘʜʘ) ʧʘʪʦʣʦʛʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʥʦʩʘ. ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ: ʪʷʞʝʣʦʝ ʠʤʤʫʥʦʜʝʬʠ-

ʮʠʪʥʦʝ ʩʦʩʪʦʷʥʠʝ (ɺʀʏ-ʠʥʬʝʢʮʠʷ, ʟʘʙʦʣʝʚʘʥʠʷ ʢʨʦʚʠ ʠ ʧʨ.), ʘʥʪʨʦʭʦʘʥʘʣʴʥʳʝ ʧʦʣʠʧʳ, ʠʥʚʝʨʪʠʨʦʚʘʥʥʘʷ 

ʧʘʧʠʣʣʦʤʘ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʣʦʩʪʠ ʥʦʩʘ ʠ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ. ɺʢʣʶʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʚ 

ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʩʦʛʣʘʩʠʷ ʧʘʮʠʝʥʪʘ. ʇʘʮʠʝʥʪʳ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ, ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʚʳʧʦʣʥʷʣʠ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ 1-ʷ ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ ʦʧʝʨʠ-

ʨʦʚʘʥʥʳʝ ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦʣʠʧʦʪʦʤʠʷ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʧʥʦʡ ʧʝʪʣʠ (ʢʦʥʩʪʨʫʢʮʠʠ Krause), 2-ʡ 

ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʚʳʧʦʣʥʷʣʘʩʴ ʦʧʝʨʘʮʠʷ ʵʥʜʦʩʢʦʧʠʯʝʩʢʘʷ ʵʥʜʦʥʘʟʘʣʴʥʘʷ ʧʦʣʠʧʦʪʦʤʠʷ, ʚʩʷ ʧʦʣʠʧʦʟʥʦ-

ʠʟʤʝʥʝʥʥʘʷ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʧʦʜʚʝʨʛʘʣʘʩʴ ʫʜʘʣʝʥʠʶ ʱʠʧʮʘʤʠ ɹʣʝʢʩʣʠ. ɺʩʝ ʫʯʘʩʪʥʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 




