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Altaiskaia Ekaterina Vyacheslavovna 

Saint Petersburg State University of Architecture and Civil Engineering, student 

 

WATERPROOFING  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʛʨʘʞʜʘʥʩʢʠʭ ʟʜʘʥʠʡ, ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ 

ʨʘʟʚʠʪʠʝ ʟʘʛʣʫʙʣʝʥʠʷ ʯʘʩʪʝʡ ʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ ʧʦʜ ʟʝʤʣʶ. ʊʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʝʜʫʪ ʢ 

ʨʘʩʩʤʦʪʨʝʥʠʶ ʚʦʧʨʦʩʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʥʘʜʝʞʥʦʡ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪ-

ʨʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʦʡ ʟʘʱʠʪʝ, ʪʘʢʠʭ ʢʘʢ: ʞʝʩʪʢʘʷ, ʦʢʣʝ-

ʝʯʥʘʷ, ʦʙʤʘʟʦʯʥʘʷ, ʦʢʨʘʩʦʯʥʘʷ, ʤʘʩʪʠʯʥʘʷ, ʧʨʦʧʠʪʦʯʥʘʷ ʠ ʠʥʲʝʢʮʠʦʥʥʘʷ ʟʘʱʠʪʳ. ɸ ʪʘʢʞʝ ʨʘʩʢʨʳʪʳ 

ʩʚʦʡʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʛʠʜʨʦʟʘʱʠʪʝ ï ʙʠʪʫʤʘ. 

Abstract. 
In modern construction of industrial and civil buildings, a characteristic feature is the development of the 

deepening of parts of buildings being erected underground. Such features of the construction lead to the consid-

eration of issues of creating reliable waterproofing of structures. This paper discusses the main types of applied 

technologies for waterproofing protection, such as: hard, pasting, coating, paint, mastic, impregnating and injec-

tion protection. And also disclosed the properties and production technology of the base material used in the 

hydraulic protection - bitumen. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʠʟʦʣʷʮʠʷ, ʤʘʩʪʠʢʘ, ʙʠʪʫʤ, ʨʫʣʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʙʠʪʫʤʦʩʦʜʝʨʞʘʱʠʝ ʤʘʪʝ-

ʨʠʘʣʳ. 

Keywords: waterproofing, mastic, bitumen, rolled materials, bitumen-containing materials. 

 

ʊʝʭʥʦʣʦʛʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʟ-

ʚʠʚʘʶʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ, ʯʪʦʙʳ ʧʨʦʜʣʠʪʴ ʵʢʩʧʣʫ-

ʘʪʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʟʜʘʥʠʡ, ʫʣʫʯʰʠʪʴ ʠʭ ʢʘ-

ʯʝʩʪʚʦ ʠ ʚʥʝʰʥʠʡ ʚʠʜ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʨ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ, ʷʚ-

ʣʷʝʪʩʷ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʩʧʦʩʦʙʦʚ ʪʘʢʦʡ ʟʘʱʠʪʳ: 

¶ ɾʝʩʪʢʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ 

¶ ʆʢʣʝʝʯʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ 

¶ ʆʙʤʘʟʦʯʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ 

¶ ʆʢʨʘʩʦʯʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ 

¶ ʄʘʩʪʠʯʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ 

¶ ʇʨʦʧʠʪʦʯʥʘʷ (ʧʝʥʝʪʨʠʨʫʶʱʘʷ) ʛʠʜʨʦʠʟʦ-
ʣʷʮʠʷ 

¶ ʀʥʲʝʢʮʠʦʥʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ 

ɺ ʞʝʩʪʢʦʡ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʚʝʨʜʳʝ ʤʘʪʝʨʠʘʣʳ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʢʨʝʧʷʪʩʷ ʢ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʨʘʟʣʠʯʥʳʭ ʢʨʝʧʣʝʥʠʡ (ʘʥʢʠʨʦʚʢʘ, ʩʚʘʨʢʘ ʠ ʪ.ʧ.), ʚʦ-

ʜʦʫʧʦʨʥʳʝ ʙʝʪʦʥʳ. ʊʘʢʞʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʩʣʦʡ 

ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʡ ʰʪʫʢʘʪʫʨʢʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʙʳʪʴ ʥʘʥʝʩʸʥ ʣʠʙʦ ʧʨʠ ʧʦʤʦʱʠ ʧʦʜʘʯʠ ʩʞʘʪʦʛʦ 

ʚʦʟʜʫʭʘ, ʣʠʙʦ ʚʨʫʯʥʫʶ. 

ʆʢʣʝʝʯʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ ï ʨʫʣʦʥʥʳʡ ʚʦʜʦ-

ʥʝʧʨʦʥʠʮʘʝʤʳʡ çʢʦʚʸʨè, ʢʦʪʦʨʳʡ ʢʨʝʧʠʪʩʷ ʢ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʟʘ ʩʯʸʪ ʘʜʛʝʟʠʠ ʨʘʟʦʛʨʝʪʦʡ ʙʠʪʫʤʥʦʡ ʤʘ-

ʩʪʠʢʠ ʠ ʢʣʝʷʱʝʛʦ ʩʣʦʷ ʩʘʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘʢʣʝʠ-

ʚʘʝʪʩʷ ʚ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʣʦʸʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʨʝʙʫʝʤʳʭ ʫʩʣʦʚʠʡ, ʥʘʧʨʠʤʝʨ, ʦʪ ʢʘʧʠʣʣʷʨʥʦʡ 

ʚʣʘʛʠ ʜʦʩʪʘʪʦʯʥʦ 1-3 ʩʣʦʸʚ, ʘ ʧʨʦʪʠʚ ʙʦʣʴʰʦʛʦ 

ʥʘʧʦʨʘ ʚʦʜʳ ʧʦʪʨʝʙʫʝʪʩʷ ʫʞʝ ʢʘʢ ʤʠʥʠʤʫʤ ʧʷʪʴ 

ʩʣʦʸʚ. ʆʢʣʝʝʯʥʳʝ ʧʦʢʨʳʪʠʷ ʧʦ ʩʦʩʪʘʚʫ ʤʦʛʫʪ ʜʝ-

ʣʠʪʴʩʷ ʥʘ ʧʦʢʨʳʪʠʷ ʠʟ ʙʠʪʫʤʥʳʭ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʤʘʩʪʠʯʥʦʡ ʛʠʜʨʦʠʟʦʣʷʮʠʠ, ʧʦʤʠʤʦ ʦʩʥʦʚ-

ʥʦʛʦ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ, ʪʘʢʞʝ, ʠʤʝʝʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʘʨʤʠʨʫʶʱʠʡ ʩʣʦʡ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʩʪʝʢʣʦʭʦʣʩʪ, ʣʠʙʦ ʩʪʝʢʣʦʪʢʘʥʴ. ʊʘʢʦʝ 

ʜʚʦʡʥʦʝ ʧʦʢʨʳʪʠʝ ʫʚʝʣʠʯʠʚʘʝʪ ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʘʜʛʝʟʠʶ ʩ ʣʶʙʳʤʠ ʦʩ-

ʥʦʚʘʥʠʷʤʠ. 

ʆʙʤʘʟʦʯʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ - ʧʦʢʨʳʪʠʝ, ʢʦ-

ʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ ʛʠʜʨʦʠʟʦʣʷʮʠ-

ʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʦʣʱʠʥʘ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʫʝʪʩʷ 

ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠ-

ʤʝʪʨʦʚ. ɿʜʝʩʴ ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ 

ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʦʩʥʦʚʥʦʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʪʫʤ ʠ ʤʘʪʝʨʠʘʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʙʠ-

ʪʫʤ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ. ɺ ʩʚʷʟʠ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤʠ, ʪʘʢʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪ-

ʢʦʚ. ɺʦ - ʧʝʨʚʳʭ ʵʪʦ ʩʨʦʢ ʩʣʫʞʙʳ, ʦʥ ʦʛʨʘʥʠʯʠʚʘ-

ʝʪʩʷ ʧʨʠʤʝʨʥʦ ʰʝʩʪʴʶ ʛʦʜʘʤʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʦʝʥʠʷ ʙʠʪʫʤʘ. ɹʠʪʫʤ ï ʢʦʣʣʦʠʜ-

ʥʘʷ ʩʠʩʪʝʤʘ, ʛʜʝ ʜʠʩʧʝʨʩʥʦʡ ʩʨʝʜʦʡ ʷʚʣʷʝʪʩʷ ʘʩ-

ʬʘʣʴʪʝʥʳ (ʪʚʝʨʜʘʷ ʯʘʩʪʴ), ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʳʝ ʚ ʩʨʝʜʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʤʦʣ ʠ ʤʘʩʝʣ. ɺ ʧʨʦ-

ʮʝʩʩʝ ʦʢʠʩʣʝʥʠʷ ʩʤʦʣʳ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷʪ ʚ 

ʘʩʬʘʣʴʪʝʥʳ, ʘ ʤʘʩʣʘ ʚ ʩʤʦʣʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦ 

ʚʨʝʤʝʥʝʤ, ʙʠʪʫʤ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʪʚʝʨʜʳʤ ʠ ʭʨʫʧ-

ʢʠʤ. ɺʦ ï ʚʪʦʨʳʭ ʵʪʦ ʪʷʞʸʣʳʝ ʠ ʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ 
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ʪʨʫʜʘ, ʪ.ʢ. ʜʣʷ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʦʛʨʝʪʴ ʙʠʪʫʤ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 150Á-180Á. ʆʜʥʘʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʦ-

ʩʪʘʚʦʤ, ʫʜʝʨʞʠʚʘʶʪ ʪʘʢʦʡ ʩʧʦʩʦʙ ʛʠʜʨʦʠʟʦʣʷʮʠʠ 

ʥʘ ʧʦʟʠʮʠʠ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ. 

ʉʘʤʳʤʠ ʚʘʞʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: ʛʠʜʨʦʬʦʙ-

ʥʦʩʪʴ, ʚʦʜʦʩʪʦʡʢʦʩʪʴ, ʚʳʩʦʢʘʷ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝ-

ʤʦʩʪʴ, ʚʳʩʦʢʘʷ ʭʠʤʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ. 

 

 
ʈʠʩ.1 ɺʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʙʠʪʫʤʘ 

 

ʆʢʨʘʩʦʯʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʦʙʤʘʟʦʯʥʦʡ ʣʠʰʴ ʪʦʣʱʠʥʦʡ ʩʣʦʷ, ʢʦʪʦʨʘʷ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʤʝʪʨʦʚ. ʀ ʪʘ ʠ 

ʜʨʫʛʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʚ ʟʜʘʥʠʷʭ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʠʙʨʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʦʡ, 

ʘ ʪʘʢʞʝ ʚ ʟʜʘʥʠʷʭ ʩ ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ ʦʩʘʜʢʦʡ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʠʭ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴʶ ʢ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ 

ʧʨʠ ʪʘʢʠʭ ʜʝʬʦʨʤʘʮʠʷʭ. 

ʇʨʦʧʠʪʦʯʥʘʷ ʠʟʦʣʷʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦ-

ʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʥʠʢʘʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʚʳ-

ʩʪʫʧʘʶʪ ʮʝʤʝʥʪʳ ʩ ʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʜʦʙʘʚ-

ʢʘʤʠ ʠ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʩʢʘ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʫʜʦʙʝʥ ʚ 

ʧʨʠʤʝʥʝʥʠʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʛʜʘ 

ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʟʜʘ-

ʥʠʷ. 

ʀʥʲʝʢʮʠʦʥʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʧʫʪʝʤ ʧʦʜʘʯʠ ʚʦʜʷʥʠʩʪʦʛʦ ʫʧʣʦʪʥʷʶʱʝʛʦ ʨʘʩ-

ʪʚʦʨʘ ʧʦʜ ʙʦʣʴʰʠʤ ʜʘʚʣʝʥʠʝʤ ʧʨʠ ʧʦʤʦʱʠ ʠʥʲʝʢ-

ʪʦʨʦʚ (ʧʘʢʝʨʦʚ) ʚ ʪʝʣʦ ʙʝʪʦʥʘ, ʟʘʧʦʣʥʷʷ ʧʦʨʳ ʠ ʪʨʝ-

ʱʠʥr. ɺ ʢʘʯʝʩʪʚʝ ʠʥʲʝʢʮʠʠ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ 

ʚʠʜʳ ʤʘʪʝʨʠʘʣʦʚ: ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ, ʩʠʣʠʢʘʪʥʳʝ 

ʩʤʦʣʳ ʠ ʞʠʜʢʦʝ ʩʪʝʢʣʦ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ 

ʛʝʨʤʝʪʠʟʠʨʦʚʘʪʴ ʩʪʳʢʠ, ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʧʨʦʪʝʯʢʠ, 

ʫʢʨʝʧʣʷʪʴ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʮʝ-

ʣʦʤ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʦʩ-

ʥʦʚʘʥʦ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʙʠʪʫʤʘ. ɹʠʪʫʤ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʇʨʠʨʦʜʥʳʡ ʙʠʪʫʤ ʟʘʣʝʛʘʝʪ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʠ ʦʙ-

ʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʡ ʦʢʠʩʣʠʪʝʣʴʥʦʡ 

ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʥʝʬʪʠ (ʧʨʦʮʝʩʩ ʫʜʣʠʥʝʥʠʷ ʤʦʣʝʢʫʣ 

ʟʘ ʩʯʝʪ ʭʠʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʠʩʣʦʨʦʜʘ). ʏʘʱʝ 

ʚʩʝʛʦ ʙʠʪʫʤ ʦʙʨʘʟʫʝʪʩʷ ʚ ʛʦʨʥʦʡ ʧʦʨʦʜʝ, ʢʦʛʜʘ 

ʥʝʬʪʴ ʧʨʦʧʠʪʳʚʘʝʪ ʝʸ. ʀʟʚʣʝʢʘʝʪ ʝʛʦ ʜʚʫʤʷ ʩʧʦʩʦ-

ʙʘʤʠ: ʚʳʚʦʨʦʪʢʦʡ ʚ ʢʠʧʷʱʝʡ ʚʦʜʝ ʠ ʨʘʩʪʚʦʨʝʥʠʝʤ 

ʙʠʪʫʤʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʚʳʪʷʞʢʦʡ ʩ ʧʦʤʦʱʴʶ ʨʘʩ-

ʪʚʦʨʠʪʝʣʷ. ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷ-

ʱʠʤ, ʧʦʵʪʦʤʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʛʦʨʥʫʶ ʧʦ-

ʨʦʜʫ ʠʟʤʝʣʴʯʘʶʪ ʚ ʧʦʨʦʰʦʢ ʠ ʧʨʦʠʟʚʦʜʷʪ ʠʟ ʥʝʛʦ 

ʘʩʬʘʣʴʪʦʚʫʶ ʤʘʩʪʠʢʫ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʣʫʯʰʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʩʬʘʣʴʪʦʚʳʭ 

ʜʦʨʦʛ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʙʠʪʫʤ ʧʦʣʫʯʘʶʪ ʠʟ ʛʫʜʨʦʥʘ 

(ʦʩʪʘʪʦʢ ʧʨʠ ʧʦʣʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʥʝʬʪʠ). ɺ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʥʠ ʙʳʚʘʶʪ: 

¶ ʆʢʠʩʣʝʥʥʳʝ ï ʛʫʜʨʦʥ ʧʦʜʚʝʨʛʘʶʪ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʤʫ ʦʢʠʩʣʝʥʠʶ. ʇʨʦʜʫʚʘʶʪ ʚʦʟʜʫʭʦʤ ʠʣʠ 

ʢʠʩʣʦʨʦʜʦʤ (ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʨʦʜʥʦʤ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʠ ʙʠʪʫʤʘ ʪʦʣʴʢʦ ʟʜʝʩʴ ʩʢʦʨʦʩʪʴ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʚ 

ʨʘʟʳ ʚʳʰʝ) 

¶ ʆʪʦʛʥʘʥʥʳʝ ï ʝʩʣʠ ʛʫʜʨʦʥ ʩʦʜʝʨʞʠʪ ʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʩʝʣ, ʠʟ ʥʝʛʦ ʦʪʛʦʥʷʶʪ ʤʘʩʣʷʥʳʝ 

ʬʨʘʢʮʠʠ, ʪʝʤ ʩʘʤʳʤ ʦʙʨʘʟʫʝʪʩʷ ʦʩʪʘʪʦʢ ʥʘʧʦʤʠʥʘ-

ʶʱʠʡ ʙʠʪʫʤ. 

¶ ʂʨʝʢʠʥʛʦʚʳʝ ï ʢʨʝʢʠʥʛʫ ʧʦʜʚʝʨʛʘʝʪʩʷ ʤʘ-

ʟʫʪ, ʜʣʠʥʥʫʶ ʤʦʣʝʢʫʣʫ ʤʘʟʫʪʘ ʨʘʟʨʳʚʘʶʪ, ʚʳʜʝʣʷʷ 

ʙʝʥʟʠʥʦʚʫʶ ʠ ʤʘʟʫʪʥʫʶ ʬʨʘʢʮʠʶ, ʘ ʦʩʪʘʚʰʠʝʩʷ 

ʦʩʢʦʣʢʠ ʦʢʠʩʣʷʶʪ ʠ, ʦʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʩʰʠʚʘʶʪ ʜʦ 

ʩʦʩʪʦʷʥʠʷ ʙʠʪʫʤʥʦʡ ʬʨʘʢʮʠʠ 

¶ ʂʦʤʧʘʫʜʠʨʦʚʘʥʥʳʝ (ʩʤʝʰʘʥʥʳʝ) ï ʚ ʧʨʦ-

ʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʦʙʨʘʟʫʶʪʩʷ ʧʦʙʦʯʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʤʙʠʥʘʮʠʠ 

ʧʨʠ ʩʢʣʝʠʚʘʥʠʠ ʦʙʨʘʟʫʶʪ ʙʠʪʫʤ. 

ʉʚʦʡʩʪʚʘ ʙʠʪʫʤʘ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʚʳʩʦʢʦʝ ʟʥʘ-

ʯʝʥʠʝ ʚ ʛʠʜʨʦʠʟʦʣʷʮʠʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶ-

ʱʠʡ ʩʚʦʡʩʪʚʘ: 

¶ ɺʳʩʦʢʘʷ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ 

¶ ʇʨʘʢʪʠʯʝʩʢʠ ʥʫʣʝʚʘʷ ʧʦʨʠʩʪʦʩʪʴ 

¶ ɻʠʜʨʦʬʦʙʥʦʩʪʴ 

¶ ɺʦʜʦʩʪʦʡʢʦʩʪʴ 

¶ ɺʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ 

¶ ʍʠʤʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ 

¶ ʇʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʷʚʣʷʶʪʩʷ ʧʣʘ-

ʩʪʠʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 
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ɹʠʪʫʤʦʩʦʜʝʨʞʘʱʠʝ ʤʘʪʝʨʠʘʣʳ ʤʦʞʥʦ ʨʘʟʜʝ-

ʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʤʘʩʪʠʯʥʳʝ ʠ ʨʫʣʦʥʥʳʝ. ʂ ʤʘ-

ʩʪʠʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʦʪʥʦʩʷʪ ʨʘʩʧʣʘʚʳ, ʨʘʩʪʚʦʨʳ ʠ 

ʵʤʫʣʴʩʠʠ. ɺʩʝ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʢʨʘʩʦʯʥʦʡ ʛʠʜ-

ʨʦʠʟʦʣʷʮʠʠ. 

ʈʘʩʧʣʘʚ ï ʥʘʧʦʣʥʠʪʝʣʴ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʳʡ ʚ ʨʘʩʧʣʘʚʣʝʥʥʦʤ ʙʠʪʫʤʝ. ɻʣʘʚʥʳʤ ʥʝʜʦ-

ʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʩʢʣʦʥʥʦʩʪʴ ʢ ʨʘʩʩʣʦʝʥʠʶ, ʝʛʦ 

ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦ ï ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ (ʇɸɺ). ʅʘ ʠʭ ʦʩʥʦʚʝ ʠʟ-

ʛʦʪʘʚʣʠʚʘʶʪ ʛʦʨʷʯʠʝ ʙʠʪʫʤʥʳʝ ʤʘʩʪʠʢʠ. ʄʘʩʪʠʢʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʦʛʨʝʪʦʤ ʚʠʜʝ, ʘ ʩʚʦʠ ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʝ ʢʘʯʝʩʪʚʘ ʬʦʨʤʠʨʫʝʪ ʚ ʧʨʦʮʝʩʩʝ ʦʩʪʳʚʘ-

ʥʠʷ. 

ʈʘʩʪʚʦʨ ï ʤʝʣʴʯʘʡʰʠʝ ʯʘʩʪʠʮʳ ʙʠʪʫʤʘ ʨʘʚʥʦ-

ʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʨʘʩʪʚʦʨʠʪʝʣʝ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ 

ʫʩʪʦʡʯʠʚʘ ʚʦ ʚʨʝʤʝʥʠ ʠ ʥʝ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʩʦʩʪʘʚ-

ʥʳʝ ʯʘʩʪʠ. ʇʦʢʨʳʪʠʝ ʠʟ ʨʘʩʪʚʦʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʠʩʧʘʨʝʥʠʷ ʨʘʩʪʚʦʨʠʪʝʣʷ. ʅʘ ʠʭ ʦʩʥʦʚʝ ʠʟ-

ʛʦʪʘʚʣʠʚʘʶʪ ʭʦʣʦʜʥʳʝ ʤʘʩʪʠʢʠ 

ɺ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʝʡ ʢʘʢ ʚ ʛʦʨʷʯʠʭ, ʪʘʢ ʠ ʚ 

ʭʦʣʦʜʥʳʭ ʤʘʩʪʠʢʘʭ ʠʩʧʦʣʴʟʫʶʪ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʚʦʣʦʢʥʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ. 

ʕʤʫʣʴʩʠʷ ï ʩʤʝʩʴ ʜʚʫʭ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʜʨʫʛ ʚ 

ʜʨʫʛʝ ʞʠʜʢʦʩʪʝʡ. ɿʜʝʩʴ ʤʦʞʝʪ ʙʳʪʴ ʜʚʘ ʚʘʨʠʘʥʪʘ: ʚ 

ʚʦʜʝ ʧʣʘʚʘʶʪ ʪʦʥʢʠʝ ʯʘʩʪʠʮʳ ʙʠʪʫʤʘ, ʠ ʥʘʦʙʦʨʦʪ ʚ 

ʙʠʪʫʤʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʪʦʥʢʠʝ ʯʘʩʪʠʮʳ ʚʦʜʳ. ʆʜ-

ʥʘʢʦ ʪʘʢʘʷ ʩʤʝʩʴ ʤʘʣʦʫʩʪʦʡʯʠʚʘ ʚʦ ʚʨʝʤʝʥʠ. ɼʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʵʤʫʣʴʛʘʪʦʨʳ. ɺ ʢʘʯʝʩʪʚʝ 

ʵʤʫʣʴʛʘʪʦʨʦʚ ʧʨʠʤʝʥʷʶʪ ʇɸɺ rʠ ʪʦʥʢʦʜʠʩʧʝʨʩ-

ʥʳʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. ʇɸɺ rʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪʩʷ ʧʦʣʷʨʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʢʦʪʦʨʳʝ ʘʙʩʦʨʙʠ-

ʨʫʷʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʠʪʫʤʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʠʤ 

ʩʙʣʠʞʘʪʴʩʷ.  

 

 
ʈʠʩ.2 ʆʙʤʘʟʦʯʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ ʬʫʥʜʘʤʝʥʪʘ 

 

ʈʫʣʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʦʚʥʳʤʠ ʠ 

ʙʝʟʦʩʥʦʚʥʳʤʠ. ʆʩʥʦʚʥʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʝʣʷʪʩʷ 

ʥʘ ʧʦʢʨʦʚʥʳʤʠ ʠ ʙʝʩʧʦʢʨʦʚʥʳʤʠ. ʇʦʢʨʦʚʥʳʝ (ʨʫ-

ʙʝʨʦʠʜ) ï ʦʩʥʦʚʘ, ʧʨʦʧʠʪʘʥʥʘʷ ʙʠʪʫʤʦʤ, ʧʦʢʨʳʪʘʷ 

ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʤʘʩʪʠʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʇʨʠʤʝʥʷ-

ʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʛʠʜʨʦʠʟʦʣʷʮʠʠ. 

ɹʝʟʦʩʥʦʚʥʳʝ ʨʫʣʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʟʛʦʪʘʚʣʠ-

ʚʘʶʪ ʠʟ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʤʘʩʩʳ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʙʠʪʫʤʘ ʠ ʜʦʙʘʚʦʢ ʧʦʣʠʤʝʨʦʚ ʠʣʠ ʨʝ-

ʟʠʥʳ. ʇʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʙʘʩʩʝʡʥʦʚ, 

ʝʤʢʦʩʪʝʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʞʠʜʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʠ ʠʟʦ-

ʣʷʮʠʠ ʧʦʜʚʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʝʤʷʪʩʷ ʧʦʚʳʩʠʪʴ 

ʢʘʯʝʩʪʚʘ ʙʠʪʫʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʧʨʠʤʝʨ, ʚ ʙʦʨʴʙʝ 

ʩʦ ʩʪʘʨʝʥʠʝʤ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ 

ʧʦʣʠʤʝʨʥʳʝ ʜʦʙʘʚʢʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʧʦʚʳʰʘʶʪ ʝʛʦ 

ʵʣʘʩʪʠʯʥʦʩʪʴ. 

ʊʘʢʦʡ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʠʪ 

ʧʦʚʳʩʠʪʴ ʩʪʝʧʝʥʴ ʥʘʜʝʞʥʦʩʪʠ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʳʭ 

ʧʦʢʨʳʪʠʡ, ʠ ʚ ʮʝʣʦʤ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʜʦʣʛʦ-

ʚʝʯʥʦʩʪʴ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʊʘʢʞʝ ʢʦʤʧʣʝʢʩʥʦʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦ-

ʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʚʥʝʜʨʝʥʠʝ ʩʦʚʝʨ-

ʰʝʥʥʦ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʷʪ ʨʘʩʰʠʨʠʪʴ 

ʨʘʤʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʦʚ ʛʠʜʨʦʠʟʦʣʷʮʠʠ, ʠ 

ʩʦʟʜʘʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʠ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʤʝ-

ʪʦʜʳ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʦʡ ʟʘʱʠʪʳ. 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʘʷ ʥʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʧʨʦʙʣʝʤʘ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 

ʚ ʛʦʨʦʜʘʭ, ʧʝʨʝʥʘʩʝʣʝʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʳʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʢʦʥʮʝʧʮʠʡ ʨʘʟʚʠʪʠʷ ʛʨʘ-

ʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʙʫʜʫʱʝʤ, ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʨʘʩʰʠʨʝʥʠʷ ʛʨʘʥʠʮ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʛʦ-

ʨʦʜʘ, ʘ ʪʘʢʞʝ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚ. 

Abstract. 

This article deals with the problem of human life in cities, overpopulation and environmental pollution that 

is relevant for the given period of time. Several concepts of the development of urban planning in the future are 

highlighted; examples of the expansion of borders for existence in the city, as well as the development of new 

territories and spaces are given. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʦʜ, ʛʦʨʦʜ-ʙʫʜʫʱʝʛʦ, ʢʦʥʮʝʧʮʠʷ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʘʨʭʠʪʝʢʪʫʨʘ, ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ, ʨʘʟʚʠʪʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

Keywords: city, city-future, concept, infrastructure, architecture, efficiency, development, construction. 

 

ɺ ʩʚʷʟʠ ʩ ʘʢʪʠʚʥʦʡ ʫʨʙʘʥʠʟʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪ ʧʦʩʣʝʜʥʠʝ ʩʪʦʣʝʪʠʷ, ʧʨʦʠʟʦʰʣʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʨʦʣʠ ʛʦʨʦʜʦʚ. ʉʝʛʦʜʥʷ 54 % 

ʤʠʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʦʞʠʚʘʝʪ ʚ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦ-

ʥʘʭ ʠ, ʢʘʢ ʦʞʠʜʘʝʪʩʷ, ʵʪʦʪ ʧʨʦʮʝʥʪ ʚʦʟʨʘʩʪʝʪ ʜʦ 

66% ʢ 2050 ʛʦʜʫ. ʀʩʪʦʨʠʯʝʩʢʠ ʦʩʥʦʚʥʦʡ ʧʨʝʜʧʦ-

ʩʳʣʢʦʡ ʫʨʙʘʥʠʟʘʮʠʠ ʩʪʘʣ ʨʦʩʪ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ɹʣʘʛʦʜʘʨʷ 

ʨʘʟʚʠʪʠʶ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʩʭʦʜʠʪ ʫʩʣʦʞʥʝʥʠʝ ʫʨ-

ʙʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʬʦʨʤʠʨʫʝʪ ʢʘ-

ʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʛʦʨʦʜʦʚ ʠ ʦʙʣʝʛʯʘʝʪ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʅʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʨʷʜ ʩʝʨʴ-

ʝʟʥʳʭ ʧʨʦʙʣʝʤ. ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ: 

ʦʩʣʦʞʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʧʝʨʝʥʘʩʝ-

ʣʝʥʥʦʩʪʴ ʠ ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʩʚʷʟʠ ʩ ʥʝʡ "ʢʚʘʨʪʘʣʳ 

ʙʝʜʥʳʭ" ʚ ʤʝʛʘʧʦʣʠʩʘʭ, ʧʦʚʳʰʝʥʥʘʷ ʧʨʝʩʪʫʧʥʦʩʪʴ 

ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʥʝʛʘʪʠʚʥʳʝ ʷʚʣʝʥʠʷ. 

ɺ ʨʷʜʝ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ ʠʟ-ʟʘ ʧʝʨʝʥʘʩʝʣʝʥʠʷ ʛʦ-

ʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʨʘʩʪʠ ʚʰʠʨʴ, ʜʘʚʥʦ ʥʘʨʘʩ-

ʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʛʜʝ 

ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʤʝʩʪ ʜʣʷ ʞʠʟʥʠ. ɺ ʢʨʫʧʥʳʭ ʛʦ-

ʨʦʜʘʭ ʥʘʟʨʝʣ ʚʦʧʨʦʩ ʦʩʚʦʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʜʚʦʜ-

ʥʭr, ʚʦʟʜʫʰʥʳʭ ʠ ʜʘʞʝ ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʢʦʪʦʨʳʝ ʩʤʦʛʣʠ ʙʳ ʧʦʤʦʯʴ ʨʝʰʠʪʴ ʘʢʪʫʘʣʴʥʫʶ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʙʣʝʤʫ ʧʝʨʝʥʘʩʝʣʝʥʠʷ ʠ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʝʛʦʜʥʷ ʫʞʝ ʥʝ ʚʳʟʳ-

ʚʘʝʪ ʫʜʠʚʣʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦʜ ʚʦ-

ʜʦʡ ʠʣʠ ʚ ʚʦʟʜʫʭʝ. ʆʪ ʟʘʚʪʨʘʰʥʝʛʦ ʜʥʷ ʛʦʨʦʜʘ-ʤʠʣ-

ʣʠʦʥʥʠʢʠ ʞʜʫʪ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʤʝʩʪ ʜʣʷ 

ʨʘʩʩʝʣʝʥʠʷ ʛʦʨʦʞʘʥ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ "ʛʦʨʦʜʦʚ ʙʫ-

ʜʫʱʝʛʦ". 

ʉʨʝʜʠ ʩʪʨʘʥ, ʚʳʥʫʞʜʝʥʥʳʭ ʠʩʢʘʪʴ ʥʦʚʳʝ ʧʫʪʠ 

ʨʘʩʰʠʨʝʥʠʷ ʩʚʦʠʭ ʪʝʨʨʠʪʦʨʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ɻʦʣʣʘʥʜʠʶ, ʗʧʦʥʠʶ. ɺ ʩʚʷʟʠ ʩ ʪʨʫʜʥʳʤʠ ʧʨʠʨʦʜ-

ʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʤʘʣʝʥʴʢʦʡ ʧʣʦʱʘʜʴʶ ʦʥʠ ʫʞʝ 

ʩʝʛʦʜʥʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʜʝʪʘʣʴʥʳʝ ʧʨʦʝʢʪʳ ʥʝʙʦ-

ʩʢʨʝʙʦʚ ʠ ʬʝʨʤ ʩ ʧʦʣʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʥʝʦʙʭʦ-

ʜʠʤʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʞʠʪʴ ʚ ʵʪʠʭ 

ʢʦʤʧʣʝʢʩʘʭ. 

ʇʨʦʝʢʪʳ ʛʦʨʦʜʦʚ ʙʫʜʫʱʝʛʦ ʤʦʞʥʦ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩ-

ʧʦʣʦʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ 

ʠʟ ʥʠʭ. 

 

ʇʆɼɿɽʄʅʓɽ ɻʆʈʆɼɸ 

ʇʦʜʟʝʤʥʳʝ ʛʦʨʦʜʘ ʩʦʚʩʝʤ ʥʝ ʥʦʚʦʝ ʷʚʣʝʥʠʝ ʚ 

ʠʩʪʦʨʠʠ ʘʨʭʠʪʝʢʪʫʨʳ. ɺ ʧʨʠʤʝʨ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʜʟʝʤʥʳʝ ʛʦʨʦʜʘ 

ʚ ʂʘʧʧʘʜʦʢʠʠ (ʊʫʨʮʠʷ). ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʧʦʜʦʙʥʳʭ 

ʧʝʱʝʨʘʭ ʤʦʛʣʦ ʧʨʦʞʠʚʘʪʴ ʦʢʦʣʦ 50 ʪʳʩ. ʯʝʣʦʚʝʢ. 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʝʢʪʦʚ 

ʧʦʜʟʝʤʥʳʭ ʛʦʨʦʜʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʨʦʝʢʪʳ ʢʘʢ 

ʣʦʢʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ - "ʕʢʦ-ʛʦʨʦʜ 2020" ɸɹ 

"ʕʣʠʩ", ʪʘʢ ʠ ʛʦʨʦʜʘ-ʣʘʙʠʨʠʥʪʳ "Hydro-Net" ʘʨʭʠ-

ʪʝʢʪʦʨʘ ʈ.ʄʝʡʝʨʘ 2008 ʛ. ʠ "Sietch Nevada" ʘʨʭʠʪʝʢ-

ʪʦʨʦʚ ʠʟ "Matsys Designs" 2009ʛ. ʃʦʢʘʣʴʥʳʝ ʛʦʨʦʜʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʚʦʝʡ ʦʙʦʩʦʙʣʝʥʥʦʩʪʴʶ ʦʪ ʜʨʫʛʠʭ 

ʧʦʜʦʙʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ. "ʕʢʦ ʛʦʨʦʜ 2020" 

ʧʨʝʜʣʘʛʘʝʪ ʤʦʜʝʣʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʪʨʘʙʦʪʘʚ-

ʰʠʭ ʩʝʙʷ ʢʘʨʴʝʨʦʚ. ʇʦ ʟʘʜʫʤʢʝ ʘʚʪʦʨʦʚ ʧʨʝʜʣʘʛʘ-

ʝʪʩʷ ʥʘʢʨʳʚʘʪʴ ʧʦʜʦʙʥʳʝ ʢʘʨʴʝʨʳ ʩʚʝʪʦʧʨʦʥʠʮʘʝ-

ʤʳʤ ʢʫʧʦʣʦʤ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʧʦʷʚʠʪʩʷ ʤʥʦʛʦ-

ʫʨʦʚʥʝʚʳʡ ʮʚʝʪʫʱʠʡ ʛʦʨʦʜ. ʇʦʜʦʙʥʦʝ ʨʝʰʝʥʠʝ 

ʧʦʤʦʞʝʪ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʨʠʪʦʨʠʶ ʠ 

ʚʦʩʧʦʣʥʠʪʴ ʪʦʪ ʚʨʝʜ, ʢʦʪʦʨʳʡ ʙʳʣ ʥʘʥʝʩʝʥ ʧʨʠʨʦʜʝ 

ʚ ʭʦʜʝ ʝʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʦʝʢʪʳ 

"Hydro-Net" ʠ "Sietch Nevada" ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ 

ʛʦʨʦʜʘ-ʣʘʙʠʨʠʥʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʥʘ ʩʣʫʯʘʡ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝ-

ʥʠʷ ʠ ʠʩʪʦʱʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʧʦʜʟʝʤʥʫʶ ʩʠʩʪʝʤʫ 
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ʧʝʱʝʨ, ʩʚʷʟʘʥʥʳʭ ʢʘʥʘʣʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪ, 

ʭʨʘʥʷʪ ʠ ʨʘʩʧʨʝʜʝʣʷʶʪ ʚʦʜʫ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʠʩ-

ʧʦʣʴʟʫʷ ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ ʚʦʜʦʥʦʩʥʳʡ 

ʛʦʨʠʟʦʥʪ. ʉʘʤʠ ʧʝʱʝʨʳ ʦʙʨʘʟʫʶʪ ʩʦʪʦʚʠʜʥʫʶ ʩʝʪʴ, 

ʙʣʘʛʦʜʘʨʷ ʢʣʝʪʦʯʥʦʡ ʬʦʨʤʝ, ʚ ʥʝʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʠ ʞʠʣʳʝ ʩʪʨʫʢʪʫʨʳ. 

 

ʇʃɸɺɸʖʑʀɽ ɻʆʈʆɼɸ 

ʇʨʦʙʣʝʤʳ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ, ʧʦʚʳʰʝ-

ʥʠʝ ʫʨʦʚʥʷ ʤʦʨʷ ʠ ʥʝʜʦʩʪʘʪʢʘ ʧʦʣʝʟʥʳʭ ʨʝʩʫʨʩʦʚ 

ʧʦʜʪʘʣʢʠʚʘʝʪ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʠʥʞʝʥʝʨʦʚ, ʩʦʮʠʦʣʦ-

ʛʦʚ ʠ ʜʨʫʛʠʭ ʥʘ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʥʘʩʪʘʣʦ ʚʨʝʤʷ 

ʩʪʨʦʠʪʴ ʥʘ ʚʦʜʝ. ʉʧʝʮʠʘʣʠʩʪʳ ʩʦ ʚʩʝʛʦ ʤʠʨʘ ʨʘʟʨʘ-

ʙʘʪʳʚʘʶʪ ʧʨʦʝʢʪʳ ʥʘʚʦʜʥʳʭ ʠ ʧʦʜʚʦʜʥʳʭ ʤʝʛʘʧʦ-

ʣʠʩʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʩʪʦʷʪʴ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʦʜʫ-

ʣʝʡ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʦʜʥʦ ʮʝʣʦʝ ʩʝʪʴʶ ʧʦʜʚʦʜʥʳʭ 

ʫʣʠʮ ʠ ʜʦʨʦʛ. 

ʉʨʝʜʠ ʧʝʨʚʳʭ ʙʳʣ ʧʨʦʝʢʪ ʇ. ʄʝʡʤʦʥʘ 1950ʛ., 

ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʣ ʩʦʦʨʫʜʠʪʴ ʚ ʊʦʢʠʡʩʢʦʤ ʟʘ-

ʣʠʚʝ ʨʷʜ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʩʪʨʦʚʦʚ, ʩʚʷʟʘʥʥʳʭ ʤʦ-

ʩʪʘʤʠ ʠ ʧʦʜʚʝʩʥʳʤʠ ʣʠʥʠʷʤʠ ʤʝʪʨʦ, ʧʦʜ ʢʦʪʦʨʳʤʠ 

ʧʨʦʭʦʜʠʣʠ ʙʳ ʢʨʫʧʥʳʝ ʩʫʜʘ. ɺʩʝ ʦʥʠ ʜʦʣʞʥʳ ʦʧʠ-

ʨʘʪʴʩʷ ʥʘ ʤʦʨʩʢʦʝ ʜʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʦʨʥʳʭ ʩʪʦʣ-

ʙʦʚ ʜʠʘʤʝʪʨʦʤ 20 ʤʝʪʨʦʚ. ʂ ʥʠʤ ʢʨʝʧʠʪʩʷ ʩʝʪʴ 

ʩʪʘʣʴʥʳʭ ʢʘʥʘʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʪʨʝʭʤʝʨʥʫʶ "ʧʘʫ-

ʪʠʥʫ". ʆʜʥʘ ʠʟ ʮʝʣʝʡ ʧʦʜʦʙʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ - ʟʘ-

ʱʠʪʘ ʦʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ɾʠʣʳʝ ʜʦʤʘ, ʘʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʳʝ ʟʜʘʥʠʷ, ʧʨʝʜʧʨʠʷʪʠʷ, ʫʣʠʮʳ ʠ ʧʣʦʱʘʜʠ ʨʘʟ-

ʤʝʱʘʣʠʩʴ ʥʘ ʨʘʟʥʦʡ ʚʳʩʦʪʝ ʥʘ ʷʨʫʩʥʳʭ 

ʧʣʘʪʬʦʨʤʘʭ. ɺʥʫʪʨʠ ʮʝʥʪʨʘʣʴʥʦʡ ʪʨʫʙʳ ʘʨʭʠʪʝʢ-

ʪʦʨ ʨʘʟʤʝʩʪʠʣ ʣʠʬʪ ʠ ʢʦʣʣʝʢʪʦʨʳ. ʂʘʞʜʘʷ ʙʘʰʥʷ 

ʚʳʩʦʪʦʡ 125 ʤʝʪʨʦʚ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʯʝʣʦʚʝʢ, ʘ ʦʙʲʝʜʠʥʠʚ ʠʭ ʤʦʩʪʘʤʠ ʠ 

ʧʝʨʝʭʦʜʘʤʠ, ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʦʦʨʫʜʠʪʴ ʧʦʣʥʦʮʝʥ-

ʥʳʡ ʛʦʨʦʜ. 

ɺ 1961 ʛʦʜʫ ʂʝʥʟʦ ʊʘʥʛʝ ʧʨʠʰʝʣ ʢ ʘʥʘʣʦʛʠʯ-

ʥʦʤʫ ʇʦʣʘ ʄʝʡʤʦʥʘ ʨʝʰʝʥʠʶ, ʥʦ ʦʥ ʟʘʜʫʤʘʣ ʥʝ 

ʧʣʘʚʫʯʠʡ ʛʦʨʦʜ, ʘ ʙʦʣʝʝ ʪʨʘʜʠʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ - 

ʛʦʨʦʜ ʚ ʤʦʨʝ ʧʦ ʧʨʠʥʮʠʧʫ ʛʦʨʦʜʦʚ ʥʘ ʩʚʘʷʭ. ʇʨʦʝʢʪ 

ʧʨʝʜʧʦʣʘʛʘʣ ʧʣʘʥ ʨʘʩʰʠʨʝʥʠʷ ʊʦʢʠʦ ʥʘ ʘʢʚʘʪʦʨʠʶ 

ʊʦʢʠʡʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʚʢʣʶʯʘʣ ʨʷʜ ʧʨʠʥʮʠʧʦʚ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʦʚʦʛʦ ʛʦʨʦʜʘ: 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʥʝʡʥʦʡ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʠ-

ʩʪʝʤʳ; 

- ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʛʦʨʦʜʘ, ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʘʨʭʠʪʝʢʪʫʨʳ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ. 

ʆʛʨʦʤʥʘʷ ʩʝʪʴ ʘʚʪʦʩʪʨʘʜ, ʧʝʨʝʭʦʜʦʚ ʠ ʵʩʪʘʢʘʜ, 

ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʷʭ, ʩʪʘʣʘ ʧʨʦʜʦʣ-

ʞʝʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʛʦʨʦʜʘ. ʕʪʦ ʩʣʦʞʥʦʝ ʠʥʞʝ-

ʥʝʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʚ ʩʪʨʫʢʪʫʨʫ ʢʦʪʦʨʦʛʦ ʚʢʣʶ-

ʯʝʥʳ ʞʠʣʳʝ ʜʦʤʘ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ. 

ʉ 2008 ʛʦʜʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʝʢʪ ʧʣʘʚʫʯʝʛʦ 

ʛʦʨʦʜʘ ʥʘ ʧʣʘʪʬʦʨʤʝ, ʩʦʟʜʘʚʘʝʤʳʡ ʚ ʨʘʤʢʘʭ 

Seasteading - ʢʦʥʮʝʧʮʠʠ ʞʠʣʠʱ, ʚʦʟʚʦʜʠʤʳʭ ʥʘ ʘʢ-

ʚʘʪʦʨʠʠ ʟʘ ʛʨʘʥʠʮʘʤʠ ʢʘʢʠʭ-ʣʠʙʦ ʛʦʩʫʜʘʨʩʪʚ, ʪʦ 

ʝʩʪʴ ʚ ʥʝʡʪʨʘʣʴʥʳʭ ʚʦʜʘʭ. ʇʦ ʧʨʦʝʢʪʫ ʛʦʨʦʜ ɸʨʪʠ-

ʟʘʥʦʧʦʣʠʩ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 11 ʧʣʘʪʬʦʨʤ ʚ ʬʦʨʤʝ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʠ ʧʷʪʠʫʛʦʣʴʥʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʙʫʜʝʪ ʤʝʥʷʪʴ ʤʝʩʪʘʤʠ ʠ ʚʳʩʪʨʘʠʚʘʪʴ ʚ ʣʶ-

ʙʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʢʘʢ ʛʦʣʦʚʦʣʦʤʢʫ. ʄʝʞʜʫ ʩʦʙʦʡ 

ʦʥʠ ʙʫʜʫʪ ʩʦʝʜʠʥʷʪʴʩʷ ʥʘʜʝʞʥʳʤʠ ʜʚʦʡʥʳʤʠ ʟʘʤ-

ʢʘʤʠ. ʈʘʟʤʝʨ ʦʜʥʦʡ ʧʣʘʪʬʦʨʤʳ ð ʦʢʦʣʦ 50 ʤʝʪʨʦʚ 

ʚ ʜʣʠʥʫ ʠ ʩʪʦʣʴʢʦ ʞʝ ʚ ʚʳʩʦʪʫ. ʇʨʠ ʵʪʦʤ ʛʣʫʙʠʥʘ 

ʧʦʛʨʫʞʝʥʠʷ ʧʣʘʪʬʦʨʤʳ ʙʫʜʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ʙʘʣʣʘʩʪʘ. ɺ ʰʪʦʨʤ ʧʣʘʪʬʦʨʤʫ ʤʦʞʥʦ ʙʫʜʝʪ 

ʩʠʣʴʥʝʝ ʧʦʜʥʠʤʘʪʴ ʥʘʜ ʚʦʜʦʡ, ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ ʞʠ-

ʪʝʣʝʡ ʦʪ ʚʦʣʥ ʠ ʚʝʪʨʘ. ʊʘʢʞʝ ʦʥʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʥʦ-

ʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʠʜʫʤʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠ-

ʬʠʢʘʮʠʠ ʥʝʬʪʷʥʳʭ ʧʣʘʪʬʦʨʤ, ʢʨʫʠʟʥʳʭ ʣʘʡʥʝʨʦʚ ʠ 

ʜʨʫʛʠʭ ʦʢʝʘʥʩʢʠʭ ʩʫʜʦʚ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʦʚ 

ʥʘ ʧʣʘʪʬʦʨʤʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʬʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʦʡ, 

ʧʝʨʝʥʝʩʝʥʳ ʚ ʘʚʪʦʥʦʤʥʳʝ ʙʘʰʥʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ 

ʤʦʨʝ. ʇʦʜʦʙʥʳʝ ʩʪʨʦʝʥʠʷ ʧʦʤʦʛʫʪ ʯʝʣʦʚʝʯʝʩʪʚʫ 

ʦʙʞʠʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʩʯʠʪʘʣʠʩʴ 

ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʞʠʟʥʠ. 

 

ʇɸʈʗʑʀɽ ɻʆʈʆɼɸ 

ɾʝʣʘʥʠʝ ʣʝʪʘʪʴ ʚ ʥʝʙʝ ʧʦʜʦʙʥʦ ʧʪʠʮʘʤ ʩ ʜʘʚ-

ʥʠʭ ʚʨʝʤʝʥ ʥʝ ʜʘʝʪ ʧʦʢʦʷ ʯʝʣʦʚʝʯʝʩʪʚʫ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ ʙʳʣʦ ʩʦʚʝʨʰʝʥʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʣʠʢʠʭ 

ʦʪʢʨʳʪʠʡ ʠ ʩʦʟʜʘʥʦ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʠʟʦʙʨʝʪʝʥʠʡ. 

ɸʨʭʠʪʝʢʪʦʨʳ ʚʩʣʝʜ ʟʘ ʠʥʞʝʥʝʨʘʤʠ, ʩʦʟʜʘʚʰʠʤʠ ʣʝ-

ʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ ʧʝʨʝʚʝʨʥʫʣʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʯʝʣʦʚʝʢʘ, ʧʨʝʜʣʘʛʘʶʪ 

ʩʚʦʠ ʧʨʦʝʢʪʳ ʧʦ ʦʩʚʦʝʥʠʶ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʙʳʣ ʜʠʧʣʦʤʥʳʡ ʧʨʦʝʢʪ ɻ. ʊ. 

ʂʨʫʪʠʢʦʚʘ ʚ 1928 ʛʦʜʫ, ʚʳʧʦʣʥʝʥʥʳʡ ʧʦʜ ʨʫʢʦʚʦʜ-

ʩʪʚʦʤ ʅ. ɸ. ʃʘʜʦʚʩʢʦʛʦ. ɽʛʦ ʧʨʦʝʢʪ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ 

ʜʦʩʪʠʞʝʥʠʷʭ ʘʪʦʤʥʦʡ ɻ ʥʝʨʛʝʪʠʢʠ ʪʦʛʦ ʚʨʝʤʝʥʠ. ʇʦ 

ʤʥʝʥʠʶ ɻ. ʊ. ʂʨʫʪʠʢʦʚʘ ʙʫʜʝʪ ʚʦʟʤʦʞʥʳʤ ʧʦʜʥʷʪʴ 

ʚ ʥʝʙʦ ʥʝ ʪʦʣʴʢʦ ʜʦʤʘ, ʥʦ ʠ ʮʝʣʳʝ ʢʦʤʧʣʝʢʩʳ. ɺ 

ʩʚʦʝʤ ʜʠʧʣʦʤʥʦʤ ʧʨʦʝʢʪʝ ʦʥ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʟʝʤʣʷ 

ʜʣʷ ʪʨʫʜʘ, ʦʪʜʳʭʘ ʠ ʪʫʨʠʟʤʘ. ʉʦʦʙʱʝʥʠʝ ʤʝʞʜʫ 

ʟʝʤʣʝʡ ʠ ʧʘʨʷʱʠʤʠ ʚ ʚʦʟʜʫʭʝ ʟʜʘʥʠʷʤʠ ʙʫʜʝʪ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʧʝʨʝʜʚʠʞʝʥʠʷ (ʢʘʙʠʥʳ), ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʝʨʝʤʝ-

ʱʘʪʩʴʷ ʚ ʚʦʟʜʫʭʝ, ʧʦ ʟʝʤʣʝ, ʧʦ ʚʦʜʝ ʠ ʧʦʜ ʚʦʜʦʡ. 

ʂʨʫʪʠʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣ ʵʪʫ ʢʘʙʠʥʫ ʠ ʢʘʢ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʪʨʘʥʩʧʦʨʪʘ, ʠ ʢʘʢ ʧʦʜʚʠʞʥʫʶ ʞʠ-

ʣʫʶ ʷʯʝʡʢʫ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʪ ʯʝʣʦʚʝʢʘ ʥʝʦʙʭʦʜʠ-

ʤʳʤ ʢʦʤʬʦʨʪʦʤ ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʠ ʦʩʪʘʥʦ-

ʚʦʢ ʚʥʝ ʧʨʝʜʝʣʦʚ çʣʝʪʷʶʱʝʛʦ ʛʦʨʦʜʘè. 

ɺ ʥʘʯʘʣʝ 21 ʚʝʢʘ (2010ʛ.) ʧʦʷʚʠʣʦʩʴ ʧʨʦʝʢʪʥʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ ʙʝʣʴʛʠʡʩʢʦʛʦ ʘʨʭʠʪʝʢʪʦʨʘ ɺ. ʂʘʣʣʝʙʦ 

"ɻʠʜʨʦʛʝʥʝʟʘ". ɸʚʪʦʨ ʵʪʠʭ ʧʘʨʷʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʜʘʣ ʠʤ ʥʘʟʚʘʥʠʝ: "ʆʨʛʘʥʠʯʝʩʢʠʝ ʜʠʨʠʞʘʙʣʠ ʙʫʜʫ-

ʱʝʛʦ", ʪʘʢ ʢʘʢ ʦʥʠ ʥʘʧʦʤʠʥʘʶʪ ʟʝʣʝʥʳʝ ʥʝʙʦ-

ʩʢʨʝʙʳ ʚ ʚʠʜʝ ʠʟʷʱʥʦʛʦ ʙʫʪʦʥʘ ʮʚʝʪʢʘ, ʬʠʢʩʠʨʫʶ-

ʱʠʝʩʷ ʢ ʦʛʨʦʤʥʦʡ ʧʣʘʪʬʦʨʤʝ. ɺ ʦʩʥʦʚʘʥʠʠ ʚʩʝʡ 

ʵʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʟʘʜʫʤʢʝ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ 

ʬʝʨʤʘ ʚʦʜʦʨʦʩʣʝʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʳʨʘʙʘʪʳʚʘʪʴ 

ʙʠʦʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʧʦʜʥʠʤʘʶʱʠʡ ʛʦʨʦʜʘ ʚ ʚʦʟ-

ʜʫʭ. ʇʨʦʝʢʪ ʚʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʝʡʰʠʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʅʘʧʨʠʤʝʨ, "ʫʤʥʳʝ ʩʣʦʠ", ʢʦʪʦʨʳʝ ʦʙ-

ʨʘʟʫʶʪ ʜʠʨʠʞʘʙʣʴ, ʧʨʝʧʷʪʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʦʙ-

ʣʝʜʝʥʝʥʠʷ ʥʘ ʩʪʝʢʣʘʭ, ʫʩʢʦʨʷʶʪ ʬʦʪʦʩʠʥʪʝʟ ʨʘʩʪʝ-

ʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʥʫʪʨʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʣʦ-

ʚʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. çʕʪʦʪ ʦʙʠʪʘʝʤʳʡ 

ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʦʪʢʨʳʚʘʝʪ ʯʠʩʪʫʶ ʠ ʵʪʠʯʝ-
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ʩʢʫʶ ʤʦʙʠʣʴʥʦʩʪʴ ʚ ʮʝʣʷʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙ-

ʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʚ ʤʝʩʪʘʭ ʙʝʜʩʪʚʠʷ ʠ ʧʨʠʨʦʜʥʳʭ 

ʢʘʪʘʩʪʨʦʬ, ʠ ʚʩʝ ʵʪʦ ʙʝʟ ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʦʡ ʧʦ-

ʣʦʩʳ!è ï ʧʠhʝʪ ʘʚʪʦʨ ʧʨʦʝʢʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʝ-

ʪʘʶʱʠʡ ʩʘʜ ʂʘʣʣʝʙʦ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥ 

ʧʦʜ ʨʘʟʥʳʝ ʘʤʧʣʫʘ: ʦʪ ʣʝʪʘʶʱʝʛʦ ʛʦʩʧʠʪʘʣʷ ʜʦ ʫʞʝ 

ʥʝ ʨʘʟ ʚʩʧʣʳʚʘʚʰʝʡ ʠʜʝʠ ʚʦʟʜʫʰʥʦʛʦ ʦʪʝʣʷ. 

ɺ ʨʘʤʢʘʭ ʢʦʥʢʫʨʩʘ ʥʝʙʦʩʢʨʝʙʦʚ "eVolo 

Skyskraper Competition" ʪʘʢʞʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʢʦʥʮʝʧʮʠʠ ʣʝʪʘʶʱʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʂʠʪʘʡʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ ɺʵʡ ʏʞʘʦ ʚ 2012 ʛʦʜʫ ʧʨʝʜ-

ʣʦʞʠʣ ʧʨʦʝʢʪ "ʅʝʙʦ ʠ ʟʝʤʣʷ", ʨʝʰʘʶʱʠʡ ʧʨʦʙʣʝʤʫ 

ʥʝʭʚʘʪʢʠ ʪʝʨʨʠʪʦʨʠʡ ʧʦʜ ʨʘʩʩʝʣʝʥʠʝ ʛʦʨʦʞʘʥ ʇʦʜ-

ʥʝʙʝʩʥʦʡ. ɿʘʚʠʩʘʪʴ ʚ ʚʦʟʜʫʭʝ ʛʦʨʦʜ ʩʤʦʞʝʪ ʙʣʘʛʦ-

ʜʘʨʷ ʪʝʭʥʦʣʦʛʠʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʛʥʠʪʦʚ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʥʘ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʧʘ-

ʨʠʪ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʦʜʫʰʢʝ. ɸ ʜʦʙʠʨʘʪʴʩʷ ʜʦ 

ʪʘʢʠʭ ʣʝʪʘʶʱʠʭ ʥʝʙʦʩʢʨʝʙʦʚ ʥʝ ʩʪʘʥʝʪ ʧʨʦʙʣʝʤʦʡ, 

ʧʦʪʦʤʫ ʯʪʦ ʫʞʝ ʩʝʛʦʜʥʷ ʢʦʤʧʘʥʠʷ Uber ʨʘʙʦʪʘʝʪ 

ʥʘʜ ʣʝʪʘʶʱʠʤʠ ʤʘʰʠʥʘʤʠ. ʀʭ ʬʫʪʫʨʠʩʪʠʯʝʩʢʠʡ 

ʧʨʦʝʢʪ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘʟʳʚʘʝʪʩʷ "Uber Elevate". ʃʝ-

ʪʘʶʱʠʝ ʘʚʪʦ ʧʣʘʥʠʨʫʝʪʩʷ ʦʩʥʘʩʪʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʜʚʠʛʘʪʝʣʝʤ ʠ ʚ ʙʫʜʫʱʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʧʨʘʚʣʝ-

ʥʠʝ ʘʚʪʦʧʠʣʦʪʘʤʠ. 

ɿɸʂʃʖʏɽʅʀɽ 

ɺʩʝ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʛʦʨʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʷʭ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʫʜʴ ʪʦ ʥʝʙʦ, ʟʝʤʣʷ, ʚʦʜʘ ʠʣʠ 

ʜʘʞʝ ʢʦʩʤʦʩ ʩʪʘʥʫʪ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʤʠ ʚ ʧʣʘʥʝ 

ʵʥʝʨʛʝʪʠʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦ-

ʜʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʦ ʝʩʪʴ, ʵʪʦ ʙʫʜʫʪ ʩʚʦʝʛʦ 

ʨʦʜʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʘʚʪʦʥʦʤʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ 

ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ 

ʚʳʰʝ ʢʦʥʮʝʧʮʠʷʤʠ ʛʦʨʦʜʦʚ ʙʫʜʫʱʝʛʦ ʦʪ ʧʨʝʜʣʦʞʝ-

ʥʠʡ ʧʨʦʰʣʦʛʦ ʠ ʥʳʥʝʰʥʝʛʦ ʚʝʢʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʪʦʤ , ʯʪʦ ʢʘʢ ʧʨʘʚʠʣʦ ʧʨʝʜʣʦʞʝʥʠʷ 20-60-ʭ ʛʛ. XX 

ʚʝʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʥʦʛʦ 

ʚʠʜʝʥʠʷ ʛʦʨʦʜʘ ʙʫʜʫʱʝʛʦ ( ʛʦʨʦʜ-ʣʘʙʠʨʠʥʪ, ʧʣʘʚʘ-

ʶʱʠʡ ʛʦʨʦʜ, ʤʦʙʠʣʴʥʳʡ ʛʦʨʦʜ, ʥʦʚʳʡ ʵʣʝʤʝʥʪ ʨʘʩ-

ʩʝʣʝʥʠʷ ʠ ʪ.ʜ.) , ʛʜʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʰʝ-

ʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʂʨʦʤʝ 

ʵʪʦʛʦ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʢʦʥʮʝʧʮʠʠ ʤʘʣʦ ʢʘʩʘʶʪʩʷ 

ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʠ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʢʦʤʬʦʨʪʘ ʞʠʪʝʣʝʡ. ɺ ʬʫʪʫʨʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʠʜʝʪ ʫʢʣʦʥ ʚ ʩʪʦʨʦʥʫ 

ʧʦʠʩʢʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʛʨʘʜʦʩʪʨʦ-

ʠʪʝʣʴʥʳʭ ʧʨʦʙʣʝʤ. ɺ ʧʨʦʝʢʪʘʭ ʥʳʥʝʰʥʝʛʦ ʩʪʦʣʝ-

ʪʠʷ ʦʪʨʘʞʝʥ ʚʘʞʥʳʡ ʧʨʠʥʮʠʧ - ʚʩʝ ʦʥʠ ʧʨʝʜʧʦʣʘ-

ʛʘʶʪ ʥʝ ʫʟʢʠʡ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʣʶʙʦʤ ʫʛʦʣʢʝ 

ʤʠʨʘ ʠ ʜʘʞʝ ʚʩʝʣʝʥʥʦʡ. ɺʘʞʥʦʡ ʯʝʨʪʦʡ ʧʨʦʝʢʪʦʚ 

XXI ʚʝʢʘ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʛʫʤʘʥʠʟʘʮʠʠ, ʪʦ ʝʩʪʴ 

ʩʦʟʜʘʥʠʝ ʛʘʨʤʦʥʠʯʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ 

"ʯʝʣʦʚʝʢ - ʧʨʠʨʦʜʘ - ʘʨʭʠʪʝʢʪʫʨʘ". 

ʅʘʡʜʝʥʥʳʝ ʚʳʰʝ ʧʨʦʝʢʪʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʩʦ-

ʚʝʨʰʝʥʥʦ ʧʦ-ʨʘʟʥʦʤʫ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪ ʦʙʨʘʟ ʛʦ-

ʨʦʜʘ ʙʫʜʫʱʝʛʦ, ʧʨʝʜʩʪʘʚʣʷʷ ʝʛʦ ʚ ʨʘʟʚʠʪʠʠ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʙʫʜʫʱʝʛʦ, ʢʦʪʦʨʳʝ ʙʝʨʫʪ ʩʚʦʠ ʠʩʪʦʢʠ ʝʱʝ ʚ 

XX ʚʝʢʝ ʠ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʚʠʪʠʝ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦ-

ʤʝʥʪ ʚ ʧʨʦʝʢʪʘʭ ʩʦʚʨʝʤʝʥʥʠʢʦʚ, ʛʜʝ ʦʥʠ ʧʨʠʦʙʨʝ-

ʪʘʶʪ ʥʦʚʦʝ ʦʙʨʘʟʥʦʝ ʨʝʰʝʥʠʝ ʠ ʩʤʳʩʣʦʚʦʝ ʥʘʧʦʣ-

ʥʝʥʠʝ. ʅʦʚʳʝ ʪʝʥʜʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚ 

ʧʦʠʩʢʦʚʳʭ ʧʨʦʝʢʪʘʭ XXI ʚʝʢʘ ʩʪʘʚʷʪ ʥʦʚʳʝ ʟʘʜʘʯʠ 

ʠ ʧʨʝʜʣʘʛʘʶʪ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʧʦʟʚʦ-

ʣʷʶʱʠʝ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʳʡ 

ʦʙʨʘʟ ʛʦʨʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʣʶʜʠ ʤʦʛʣʠ ʙʳ ʞʠʪʴ ʚ ʙʫ-

ʜʫʱʝʤ. ʆʥʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʝʰʘʶʪ ʧʦʩʪʘʚʣʝʥ-

ʥʳʝ ʟʘʜʘʯʠ, ʘ ʩ ʜʨʫʛʦʡ, ʥʘʧʨʘʚʣʷʶʪ ʢ ʨʘʟʚʠʪʠʶ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʚʜʦʭʥʦʚʣʝʥʥʳʡ ʬʫ-

ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʢʦʥʮʝʧʮʠʷʤʠ. ʀʤʝʥʥʦ ʪʘʢʠʝ ʧʨʝʜ-

ʣʦʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʙʫʜʫ-

ʱʝʝ ʫʨʙʘʥʠʟʘʮʠʠ. ʂʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʨʦʝʢʪʳ "ɻʦʨʦ-

ʜʦʚ ʙʫʜʫʱʝʛʦ" ʩʝʛʦʜʥʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʝʭ ʤʝʩʪʘʭ 

ʦʙʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʫʞʝ ʧʦʢʦʨʠʣ ʯʝʣʦʚʝʢ ʚ ʧʣʘʥʝ ʧʝ-

ʨʝʜʚʠʞʝʥʠʷ, ʥʦ ʥʝ ʧʦʩʝʣʝʥʠʷ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ - ʥʘʤʝ-

ʯʝʥʳ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʪʘʥʦ-

ʚʷʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʣʶʙʦʡ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʦʥʮʝʧʮʠʠ "City of the future". ʉʨʝʜʠ ʥʠʭ - ʟʘʙʦʪʘ ʦʙ 

ʵʢʦʣʦʛʠʠ ʠ ʧʨʦʩʪʦʪʝ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʩʪʨʝʤʣʝʥʠʝ ʢ ʚʝʨʪʠ-

ʢʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʝ. ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʧʦʟʚʦ-

ʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠ-

ʪʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, 

ʧʨʝʜʣʘʛʘʶʱʝʛʦ ʩʦʟʜʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʙʫʜʫʱʝʛʦ ʩ 

ʝʛʦ ʫʥʠʢʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʩʚʦʠʤʠ ʥʝʜʦ-

ʩʪʘʪʢʘʤʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠ-

ʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʰʝʥʠʡ ʜʣʷ ʟʘʜʘʯʠ "ʛʦʨʦʜ ʙʫ-

ʜʫʱʝʛʦ". 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦʧʨʦʩ: ʯʪʦ ʜʝʣʘʪʴ ʩ ʧʝʨʝʥʘʩʝʣʝ-

ʥʠʝʤ ʘ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʘʢʠʝ ʥʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʝʣʦʚʝʢ ʜʣʷ 

ʞʠʟʥʠ ʚ ʙʫʜʫʱʝʤ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʨʦʝʢʪʳ ʛʦʨʦʜʦʚ, ʥʝ ʪʦʣʴʢʦ ʥʘ ʟʝʤʣʝ, ʥʦ ʠ ʟʘ ʝʝ 

ʧʨʝʜʝʣʘʤʠ. ɺʦʟʤʦʞʥʦ ʣʠ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʯʝʨʝʟ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ.  

Abstract. 

This article reveals the currently relevant question: what to do with overpopulation and environmental pol-

lution, what new spaces a person can use for life in the future. Conceptual projects of cities are considered, not 

only on the earth, but also beyond its borders. Is it possible to carry out the task through architectural design. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʦʜ, ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʧʨʦʝʢʪ, ʩʪʨʫʢʪʫʨʘ, ʘʨʭʠʪʝʢʪʫʨʘ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

Keywords: city, conceptual design, structure, architecture, energy efficiency, infrastructure. 

 

ʏʪʦ ʪʘʢʦʝ "ʛʦʨʦʜ ʙʫʜʫʱʝʛʦ" ʠ ʢʘʢʠʤ ʦʥ ʜʦʣʞʝʥ 

ʙʳʪʴ? ʅʘʜ ʵʪʠʤ ʚʦʧʨʦʩʦʤ ʟʘʜʫʤʳʚʘʶʪʩʷ ʩʧʝʮʠʘʣʠ-

ʩʪʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 ʕʪʘ ʪʝʤʘʪʠʢʘ, ʷʚʣʷʷʩʴ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʪʨʝʙʫʝʪ ʠʟʫʯʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʘ-

ʮʠʠ ʧʨʦʝʢʪʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʥʷʪʴ 

ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʠ ʩʢʦʨʝʡʰʝʡ ʨʝʘʣʠʟʘʮʠʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ 

ʙʫʜʫʱʝʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ. 

 

ʅɸɿɽʄʅʓɽ ɻʆʈʆɼɸ 

ɸʥʛʣʠʡʩʢʠʝ ʚʠʟʠʦʥʝʨʳ, ʥʘʯʠʥʘʷ ʩ 1962 ʛʦʜʘ, 

ʚʳʧʫʩʢʘʣʠ ʦʜʥʦʠʤʝʥʥʳʡ ʞʫʨʥʘʣ, ʥʘʟʚʘʥʠʝ ʢʦʪʦ-

ʨʦʛʦ ʧʨʦʠʟʦʰʣʦ ʦʪ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ çʘʨʭʠʪʝʢʪʫʨʥʘʷ 

ʪʝʣʝʛʨʘʤʤʘè, ʚ ʢʦʪʦʨʦʤ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʨʘʟ-

ʣʠʯʥʳʝ ʠʜʝʠ ʚ ʚʠʜʝ ʩʘʨʢʘʩʪʠʯʥʳʭ ʵʢʩʪʨʘʚʘʛʘʥʪʥʳʭ 

ʢʦʤʠʢʩʦʚ ʠ ʢʦʣʣʘʞʝʡ. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ - 

Plug-in-City ʘʚʪʦʨʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʇʠʪʝʨ ʂʫʢ 

ð ʥʳʥʝ ʢʫʣʴʪʦʚʘʷ ʚʝʣʠʯʠʥʘ ʠ ʜʠʨʝʢʪʦʨ ʚʝʜʫʱʝʡ 

ʣʦʥʜʦʥʩʢʦʡ ʰʢʦʣʳ ʘʨʭʠʪʝʢʪʫʨʳ Burtlett. ʇʦʩʣʝʜ-

ʥʷʷ ʨʘʙʦʪʘ ʂʫʢʘ ð ʤʫʟʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ 

ʚ ɻʨʘʮʝ, ʧʦʭʦʞʠʡ ʥʘ ʮʠʢʣʦʧʠʯʝʩʢʦʝ ʣʸʛʢʦʝ. ʅʦ ʚ 

ʥʘʯʘʣʝ 1960-ʭ ʛʦʜʦʚ ʇ. ʂʫʢ ʠʥʪʝʨʝʩʦʚʘʣʩʷ ʧʨʦʝʢ-

ʪʘʤʠ ʠʜʝʘʣʴʥʳʭ ʛʦʨʦʜʦʚ ʠ ʨʘʙʦʪʘʣ ʥʘʜ ʠʭ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʝʤ. 

ʋʯʘʩʪʥʠʢʠ Archigram ʧʨʦʚʦʟʛʣʘʩʠʣʠ, ʯʪʦ 

çʮʝʥʪʨʦʤ ʙʫʜʫʱʝʛʦ ʩʪʘʥʝʪ ʦʙʲʝʢʪ ʧʦʪʨʝʙʣʝʥʠʷè. 

ʊʦʛʜʘ ʦʥʠ ʧʦʩʪʘʚʠʣʠ ʩʝʙʝ ʟʘʜʘʯʫ ʧʨʠʜʫʤʘʪʴ ʠ ʩʧʨʦ-

ʝʢʪʠʨʦʚʘʪʴ ʛʦʨʦʜʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʚ ʢʦʪʦʨʦʡ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʢʦʤʬʦʨʪʥʳʤ ʠ ʙʳʩʪʨʳʤ ʩʪʘʣʦ ʙʳ ʧʦʣʫʯʝ-

ʥʠʝ ʚʩʝʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʙʣʘʛ. ʀʪʦʛʦʤ ʩʪʘʣ Plug-in-

City ð ʧʝʨʚʳʡ ʦʙʨʘʟʝʮ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʰʪʝʧʩʝʣʴ-

ʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳè. ɺ ʦʩʥʦʚʝ ʛʦʨʦʜʘ ð ʦʛʨʦʤʥʦʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʷʜʨʦ, ʦʪʚʝʯʘʶʱʝʝ ʟʘ ʚʩʝ ʢʦʤʤʫʥʠ-

ʢʘʮʠʠ. ɺ ʷʜʨʝ ʦʙʨʘʟʦʚʘʥʳ ʩʚʦʝʦʙʨʘʟʥʳʝ çʛʥʸʟʜʘè, ʚ 

ʢʦʪʦʨʳʝ, ʢʘʢ ʰʪʝʧʩʝʣʴ ʚ ʨʦʟʝʪʢʫ, ʚʩʪʘʚʣʷʶʪʩʷ 

ʩʤʝʥʥʳʝ ʷʯʝʡʢʠ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ 

ð ʦʪ ʞʠʣʳʭ ʢʘʧʩʫʣ ʜʦ ʦʙʱʝʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ. ʀʭ 

ʩʦʩʪʘʚ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʝʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠ ʬʘ-

ʩʘʜ, ʠ ʚʥʫʪʨʝʥʥʷʷ ʦʨʛʘʥʠʟʘʮʠʷ ʛʦʨʦʜʘ ʥʝʧʨʝʨʳʚʥʦ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ. ɺʝʩʴ ʮʠʢʣ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʨʘʩʩʯʠʪʘʥ ʧʨʠʤʝʨʥʦ ʥʘ 40 ʣʝʪ: ʟʘ ʵʪʦ ʚʨʝʤʷ ʛʦʨʦʜ 

ʫʩʧʝʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʫʩʪʘʨʝʪʴ, ʥʦ ʠ ʩʘʤʦʦʙʥʦʚʠʪʴʩʷ, 

ʪʘʢ ʯʪʦ, ʧʦ ʠʜʝʝ, ʵʪʦ ʚʝʯʥʘʷ ʞʠʣʘʷ ʩʪʨʫʢʪʫʨʘ. 

 

ʂʆʉʄʀʏɽʉʂʀɽ ɻʆʈʆɼɸ 

ʇʨʦʝʢʪ ʜʣʷ ʞʠʟʥʠ ʥʘ ʣʫʥʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʡ ʚ 

XX ʚʝʢʝ ʇ.ʄʝʡʤʦʥʦʤ, ʦʯʝʥʴ ʥʘʧʦʤʠʥʘʝʪ ʨʘʩʢʨʳ-

ʪʳʡ ʚʝʝʨ. ʂʘʨʢʘʩ ʵʪʦʛʦ ʚʝʝʨʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʫʙʯʘʪʳʭ 

ʤʘʯʪ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʧʨʷʞʝʥʥʳʭ ʪʨʦʩʦʚ, ʧʦ-

ʢʨʳʪʳʭ ʩʪʘʣʴʶ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʢʘʥʴʶ. ʂʦʥ-

ʩʪʨʫʢʮʠʷ ʙʫʜʝʪ ʢʨʝʧʠʪʴʩʷ ʢ ʣʫʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʠ ʥʘʧʦʣʥʝʥʠʠ ʣʫʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʢʦʥʫʩʦʚ ʚ ʦʩ-

ʥʦʚʘʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ. ɺʦ ʚʥʫʪʨʝʥʥʝʤ ʦʙʲʝʤʝ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʢʣʠʤʘʪ. 

ʉʦʚʝʪʩʢʠʝ ʫʯʝʥʳʝ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʣʠ ʧʨʦʝʢʪʳ 

ʧʦ ʦʩʚʦʝʥʠʶ ʃʫʥʳ. ʀʭ ʢʦʥʮʝʧʮʠʷ ʚʢʣʶʯʘʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʨʝʣʴʝʬʘ ʣʫʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʂʨʘʪʝʨʳ 

ʣʫʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʘʨʭʠʪʝʢʪʦʨʳ ʧʨʝʜʣʘʛʘʣʠ ʧʝʨʝ-

ʢʨʳʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʦʣʧʘʢʘʤʠ ʩ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʤ ʢʣʠʤʘʪʦʤ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʟʜʘʚʘʪʴ ʩʚʦʝʦʙ-

ʨʘʟʥʳʝ ʧʦʜʟʝʤʥʳʝ ʛʦʨʦʜʘ, ʟʘʱʠʱʝʥʥʳʝ ʦʪ ʤʝʪʝʦ-

ʨʠʪʦʚ. 

ɹʨʘʡʘʥ ɺʝʨʩʪʠʛ ʠʟ ʢʦʤʧʘʥʠʠ Spacehabs ʷʚʣʷ-

ʝʪʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʜʠʟʘʡʥʝʨʦʤ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥ 

ʥʘ ʨʘʙʦʪʝ ʙʫʜʫʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ. ʆʥ ʨʘʙʦʪʘʣ ʩʦ ʤʥʦʞʝʩʪʚʦʤ ʯʘʩʪʥʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʡ, 

ʢʦʪʦʨʳʤ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʢʦʥʮʝʧʪʳ ʪʦʛʦ, ʯʪʦ ʯʝʣʦ-

ʚʝʯʝʩʪʚʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʙʫʜʫʱʝʤ ʜʣʷ ʧʦʢʦ-

ʨʝʥʠʷ ʢʦʩʤʦʩʘ. 
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 ɹʨʘʡʘʥ ɺʝʨʩʪʠʛ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʢʦʥʮʝʧʪʳ ʢʦʩ-
ʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʥʘ ʦʩʥʦʚʝ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʥʘʫʯ-
ʥʳʭ ʧʨʠʥʮʠʧʦʚ. ɽʛʦ ʩʪʘʥʮʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʝ-
ʘʣʴʥʦ ʢ ʚʦʧʣʦʱʝʥʠʶ. ɺ ʧʨʠʤʝʨ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 
ʦʜʠʥ ʠʟ ʝʛʦ ʧʨʦʝʢʪʦʚ ð ʩʪʘʥʮʠʷ-ʧʦʩʝʣʝʥʠʝ Kalpana 
One. ʉʦʚʨʝʤʝʥʥʘʷ ʚʝʨʩʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚ 
1970-ʭ ʛʦʜʘʭ. Kalpana One ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʟ ʩʝʙʷ 
ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʨʘʜʠʫʩʦʤ 250 ʤʝʪʨʦʚ 
ʠ ʜʣʠʥʦʡ 325 ʤʝʪʨʦʚ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ 
ʥʘʩʝʣʝʥʠʷ: 3000 ʛʨʘʞʜʘʥ. 
ɽʩʣʠ ʚ XX ʚʝʢʝ ʧʨʦʝʢʪʳ ʧʦ ʟʘʩʝʣʝʥʠʶ ʢʦʩʤʦʩʘ 

ʚʦʩʧʨʠʥʠʤʘʣʠʩʴ ʦʯʝʥʴ ʫʪʦʧʠʯʝʩʢʠʤʠ, ʪʦ ʩʝʛʦʜʥʷ 
ʚʩʝ ʤʝʥʷʝʪʩʷ. ɺ 2016 ʛʦʜʫ ʀʣʦʥ ʄʘʩʢ ʦʩʥʦʚʘʪʝʣʴ 
ʢʦʤʧʘʥʠʠ SpaceX, ʧʨʝʜʩʪʘʚʠʣ ʧʣʘʥ ʢʦʣʦʥʠʟʘʮʠʠ 
ʄʘʨʩʘ. ɺ ʧʣʘʥ ʚʭʦʜʠʪ ʧʠʣʦʪʠʨʫʝʤʳʡ ʧʦʣʝʪ, ʟʘʩʝʣʝ-
ʥʠʝ ʄʘʨʩʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʘʟʳ-ʛʦʨʦʜʘ ʜʣʷ ʧʝʨʝʩʝ-
ʣʝʥʠʷ ʧʝʨʚʳʭ ʤʘʨʩʠʘʥ. ʀ. ʄʘʩʢ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ 
ʧʝʨʚʳʭ ʧʦʩʝʣʝʥʮʝ ʢ ʄʘʨʩʫ ʤʦʞʥʦ ʙʫʜʝʪ ʦʪʧʨʘʚʠʪʴ 
ʫʞʝ ʚ 2024 ʛʦʜʫ. 

ɿɸʂʃʖʏɽʅʀɽ 
ʅʦ, ʚʩʝ-ʪʘʢʠ, ʧʨʦʝʢʪʳ "ʛʦʨʦʜʦʚ ʙʫʜʫʱʝʛʦ" ʧʨʠ 

ʚʩʝʤ ʠʭ ʤʥʦʛʦʦʙʨʘʟʠʠ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʚʘʞʥʳʭ ʩʭʦ-
ʞʠʭ ʯʝʨʪ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 
ʨʘʟʚʠʪʠʷ ʢʦʥʮʝʧʮʠʡ: 

1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ - ʵʪʦ 
ʧʦʠʩʢ ʥʦʚʳʭ ʬʦʨʤ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ 
ʥʝʦʨʜʠʥʘʨʥʳʤ, ʙʠʦʤʦʨʬʥʳʤ ʩʠʣʫʵʪʦʤ, ʦʨʛʘʥʠʯʥʦ 
ʚʧʠʩʳʚʘʶʱʠʤʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʳʭ ʧʝʨʝʜʦʚʳʭ ʜʦʩʪʠʞʝʥʠʡ 
ʠʥʞʝʥʝʨʠʠ, ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʠ ʜʨʫʛʠʭ ʥʘʫʢ; 
ʩʦʟʜʘʥʠʝ ʜʠʥʘʤʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʚ ʢʦʪʦʨʦʡ 
ʚʦʟʤʦʞʥʦ ʟʘʤʝʥʷʪʴ ʦʪʜʝʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 
ʤʦʜʫʣʠ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʙʳʩʪʨʦʡ 
ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ - 
ʩʪʨʝʤʣʝʥʠʝ ʢ ʦʙʣʝʛʯʝʥʠʶ ʞʠʟʥʠ ʛʦʨʦʞʘʥ, ʢ 
ʩʦʟʜʘʥʠʶ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ 
ʛʦʨʦʜʦʤ ʠ ʢ ʜʦʩʪʠʞʝʥʠʶ ʧʦʣʥʦʡ 
ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʛʘʧʦʣʠʩʘ ʩ ʧʦʤʦʱʴʶ 
ʚʥʝʜʨʝʥʠʷ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʝʭʥʦʣʦʛʠʡ ʫʤʥʦʛʦ 
ʛʦʨʦʜʘ - "Smart City". 

3. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ - 
ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʢʦʤʬʦʨʪʥʳʭ ʜʣʷ ʞʠʟʥʠ - 
1) ʫʤʝʥʴʰʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʘ; 
2) ʦʩʚʦʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨ-

ʛʠʠ; 
3) ʦʪʩʫʪʩʪʚʠʝ ʤʘʰʠʥ ʚ ʛʦʨʦʜʝ; 
4) ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ (ʧʦʜʟʝʤʥʦʝ, 

ʚʦʜʥʦʝ, ʚʦʟʜʫʰʥʦʝ, ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʘ). 
ʊʘʢʞʝ ʧʨʦʝʢʪʳ ʛʦʨʦʜʦʚ ʙʫʜʫʱʝʛʦ ʤʦʞʥʦ 

ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʬʦʨʤʳ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫ-
ʝʤʳʭ ʧʨʠ ʩʦʟʜʘʥʠʠ: 

1.  ɻʦʨʦʜ - ʛʦʨʘ - ʵʪʦ ʛʦʨʦʜ, ʩʦʩʪʦʷʱʠʡ ʠʟ 
ʤʥʦʞʝʩʪʚʘ ʥʝʙʦʩʢʨʝʙʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ 
ʩʦʙʦʡ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʦʡ ʩ ʛʨʘʤʦʪʥʦʡ ʣʦʛʠʩʪʠʢʦʡ, 
ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ 
ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ɺ ʧʨʠʤʝʨ ʤʦʞʥʦ 
ʧʨʠʚʝʩʪʠ ʧʨʦʝʢʪ "ʆʙʣʘʯʥʳʡ ʛʦʨʦʜ" ʜʣʷ 
ʛʨʘʥʠʯʘʱʝʛʦ ʩ ɻʦʥʢʦʥʛʦʤ ʐʵʥʴʯʞʵʥʷ, ʢʦʪʦʨʳʡ 
ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʢ 2030 ʛʦʜʫ. 

2. ɻʦʨʦʜ-ʬʝʨʤʘ - ʛʦʨʦʜ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ 
ʣʝʛʢʘʷ ʙʳʩʪʨʦ ʚʦʟʚʦʜʠʤʘʷ ʩʪʨʫʢʪʫʨʘ ʠʟ 
ʥʘʪʫʨʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʩʝʤʝʩʪʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ; ʪʘʢʠʝ ʛʦʨʦʜʘ ʙʫʜʫʪ ʧʨʦʥʠʟʘʥʳ 
ʦʟʝʣʝʥʝʥʠʝʤ, ʙʫʜʫʪ ʚʳʨʘʙʘʪʳʚʘʪʴ ʪʦʧʣʠʚʦ ʟʘ ʩʯʝʪ 
ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʠ ʩʤʦʛʫʪ ʩʘʤʠ ʚʳʨʘʱʠʚʘʪʴ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʧʨʦʜʫʢʪʳ. 

3. ɻʦʨʦʜ-ʛʘʜʞʝʪ - ɻ ʪʦ "Smart City", ʚ ʢʦʪʦʨʦʤ 
ʚʩʝ ʩʚʷʟʘʥʦ ʩ ʧʦʤʦʱʴʶ ʛʘʜʞʝʪʦʚ ʠ ʜʘʪʯʠʢʦʚ, 
ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʣʝʜʠʪʴ ʟʘ ʧʦʨʷʜʢʦʤ, 
ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʠ ʧʨʝʜʫʛʘʜʳʚʘʪʴ 
ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʪʝʣʝʡ. ɻʦʨʦʜʦʤ ʙʫʜʝʪ ʫʧʨʘʚʣʷʪʴ 
ʵʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ. ɼʚʠʞʝʥʠʝ ʧʦ ʫʣʠʮʘʤ 
ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘ ʩʘʤʦʫʧʨʘʚʣʷʝʤʳʭ 
"ʘʚʪʦʤʦʙʠʣʷʭ". ɼʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘʯʠʥʘʝʪ 
ʧʦʷʚʣʷʪʴʩʷ ʫʞʝ ʩʝʡʯʘʩ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 
ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘʜʠʠ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʚʥʝʜʨʝʥʠʷ ʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ 
ʛʦʨʦʜʘ. 

4. ɻʦʨʦʜ-ʙʠʦʦʨʛʘʥʠʟʤ - ʛʦʨʦʜ, ʢʦʪʦʨʳʡ 
ʩʪʨʦʠʪʩʷ ʥʝ ʠʟ ʫʞʝ ʧʨʠʚʳʯʥʳʭ ʚʩʝʤ ʵʢʦʣʦʛʠʯʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ, ʘ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. ʉʝʡʯʘʩ 
ʘʨʭʠʪʝʢʪʦʨʳ ʧʳʪʘʶʪʩʷ ʩʪʨʦʠʪʴ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʟʘʤʝʥʷʪ ʧʨʠʚʳʯʥʳʝ ʩʝʡʯʘʩ 
ʵʢʦʤʘʪʝʨʠʘʣʳ. ʅʘʧʨʠʤʝʨ, ʵʪʠʤ ʚʦʧʨʦʩʦʤ ʟʘʜʘʣʩʷ 
ʘʨʭʠʪʝʢʪʦʨ ɼʵʚʠʜ ɹʝʥʜʞʘʤʠʥ ʠʟ ʙʶʨʦ The Living, 
ʢʦʪʦʨʳʡ ʚʳʠʛʨʘʣ ʚ 2014 ʛʦʜʫ ʧʨʝʩʪʠʞʥʫʶ ʧʨʝʤʠʶ 
MoMa PS1 ʜʣʷ ʤʦʣʦʜʳʭ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʧʦʩʪʨʦʠʚ ʚʦ 
ʜʚʦʨʝ ʥʴʶ-ʡʦʨʢʩʢʦʛʦ ʤʫʟʝʷ ʧʘʚʠʣʴʦʥ ʠʟ ʛʨʠʙʦʚ. 
ʇʨʦʩʪʦʷʚ ʪʨʠ ʤʝʩʷʮʘ, ʧʘʚʠʣʴʦʥ ʙʳʣ ʨʘʟʦʙʨʘʥ ʠ 
ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʦʙʳʯʥʳʡ ʢʦʤʧʦʩʪ. 
ʂʦʥʮʝʧʮʠʠ ʛʦʨʦʜʦʚ ʙʫʜʫʱʝʛʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʨʝʜʠ ʧʨʦʝʢʪʦʚ ʩʦʚʨʝʤʝʥʥʠʢʦʚ, 
ʧʨʠʦʙʨʝʪʘʶʪ ʥʦʚʳʝ ʦʙʨʘʟʥʳʝ ʨʝʰʝʥʠʷ ʠ ʩʤʳʩʣʦ-
ʚʦʝ ʥʘʧʦʣʥʝʥʠʝ. 
ʅʦʚʳʝ ʪʝʥʜʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʦ-

ʠʩʢʦʚʳʭ ʧʨʦʝʢʪʘʭ XXI ʚʝʢʘ ʩʪʘʚʷʪ ʥʦʚʳʝ ʟʘʜʘʯʠ ʠ 
ʧʨʝʜʣʘʛʘʶʪ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʧʦʟʚʦ-
ʣʷʶʱʠʝ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʳʡ 
ʦʙʨʘʟ ʛʦʨʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʣʶʜʠ ʤʦʛʣʠ ʙʳ ʞʠʪʴ ʚ ʙʫ-
ʜʫʱʝʤ. ʆʥʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʝʰʘʶʪ ʧʦʩʪʘʚʣʝʥ-
ʥʳʝ ʟʘʜʘʯʠ, ʘ ʩ ʜʨʫʛʦʡ, ʥʘʧʨʘʚʣʷʶʪ ʢ ʨʘʟʚʠʪʠʶ 
ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʚʜʦʭʥʦʚʣʝʥʥʳʡ ʬʫ-
ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʢʦʥʮʝʧʮʠʷʤʠ. ʀʤʝʥʥʦ ʪʘʢʠʝ ʧʨʝʜ-
ʣʦʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʙʫʜʫ-
ʱʝʝ ʫʨʙʘʥʠʟʘʮʠʠ. ʂʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʨʦʝʢʪʳ "ɻʦʨʦ-
ʜʦʚ ʙʫʜʫʱʝʛʦ" ʩʝʛʦʜʥʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʝʭ ʤʝʩʪʘʭ 
ʦʙʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʫʞʝ ʧʦʢʦʨʠʣ ʯʝʣʦʚʝʢ ʚ ʧʣʘʥʝ ʧʝ-
ʨʝʜʚʠʞʝʥʠʷ, ʥʦ ʥʝ ʧʦʩʝʣʝʥʠʷ. 
ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚ 
ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʧʨʝʜʣʘʛʘʶʱʝʛʦ 
ʩʦʟʜʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʙʫʜʫʱʝʛʦ ʩ ʝʛʦ ʫʥʠʢʘʣʴʥʳʤʠ 
ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʩʚʦʠʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʤʦʞʥʦ ʧʦ-
ʣʫʯʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʨʝʰʝʥʠʡ ʜʣʷ ʟʘʜʘʯʠ "ʛʦʨʦʜ ʙʫʜʫʱʝʛʦ". 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʝʚʨʦʧʝʡʩʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʝʣʠʛʠʦʟʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʚ ʗʧʦ-

ʥʠʠ ʚ ʵʧʦʭʫ ʄʝʡʜʟʠ ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʦʜʘ ʅʘʛʘʩʘʢʠ. ʇʨʠ ʘʥʘʣʠʟʝ ʘʨʭʠʪʝʢʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʫʣʴʪʫʨʥʦ-

ʠʩʪʦʨʠʯʝʩʢʠʡ, ʬʦʨʤʘʣʴʥʦ-ʩʪʠʣʠʩʪʠʯʝʩʢʠʡ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉ 

ʧʦʤʦʱʴʶ ʵʪʠʭ ʤʝʪʦʜʦʚ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʨʦʣʴ ʅʘʛʘʩʘʢʠ ʢʘʢ ʛʦʨʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʥʘʠʙʦʣʝʝ ʧʨʦʷʚʠʣʦʩʴ ʝʚʨʦ-

ʧʝʡʩʢʦʝ ʚʣʠʷʥʠʝ, ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʣʠʛʠʦʟʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠʩʩʣʝʜʫʝ-

ʤʦʛʦ ʧʝʨʠʦʜʘ ʠ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʜʝʢʦʨʘʪʠʚʥʦʤ ʦʬʦʨʤʣʝʥʠʠ ʟʜʘʥʠʡ. 

Abstract. 

The article is devoted to the European influence on religious architecture in Japan in the Meiji era. When 

analyzing the architecture, cultural-historical, formal-stylistic and comparative research methods were used. With 

the help of these methods, the role of Nagasaki as a city in which European influence manifested itself was iden-

tified, the stylistic characteristics of the religious architecture of the period under study were also identified, and 

the main patterns in the decorative design of buildings were highlighted. 
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ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ XIX  ï ʥʘʯʘʣʦ XX ʚʝʢʘ ï ʠʥ-

ʪʝʨʝʩʥʝʡʰʠʡ ʧʝʨʠʦʜ ʚ ʠʩʪʦʨʠʠ ʗʧʦʥʠʠ. ɹʦʣʝʝ ʜʚʫʭ 

ʚʝʢʦʚ ʩʪʨʘʥʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʠʟʦʣʷʮʠʠ, ʠ ʚ 1868 ʛʦʜʫ 

ʉʪʨʘʥʘ ɺʦʩʭʦʜʷʱʝʛʦ ʉʦʣʥʮʘ ʦʪʢʨʳʣʘʩʴ ʜʣʷ ʤʠʨʘ ʠ 

ʥʘʯʘʣʘ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ. ʗʧʦ-

ʥʠʷ ʧʝʨʝʥʷʣʘ ʤʥʦʛʠʝ ʜʦʩʪʠʞʝʥʠʷ ɿʘʧʘʜʥʦʛʦ ʤʠʨʘ, 

ʠ ʚʘʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʧʨʦʩʪʦ ʟʘʠʤ-

ʩʪʚʦʚʘʥʠʷ, ʘ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʠ ʘʜʘʧʪʘʮʠʷ ʧʦʜ ʧʨʠ-

ʚʳʯʥʳʡ ʫʢʣʘʜ ʞʠʟʥʠ. ʊʦʨʦʧʷʩʴ ʩʦʢʨʘʪʠʪʴ ʨʘʟʨʳʚ ʩ 

ɿʘʧʘʜʥʳʤ ʤʠʨʦʤ, ʷʧʦʥʮʳ ʠʟʫʯʘʣʠ ʠ ʢʦʧʠʨʦʚʘʣʠ ʩʦ-

ʟʜʘʥʥʦʝ ʝʚʨʦʧʝʡʩʢʦʡ ʪʝʭʥʠʢʦʡ. ɺʝʩʪʝʨʥʠʟʘʮʠʷ ʧʦ-

ʩʪʝʧʝʥʥʦ ʦʭʚʘʪʠʣʘ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʥʘʨʦʜʘ. ʀʟʤʝ-

ʥʝʥʠʷ ʟʘʪʨʦʥʫʣʠ ʘʨʤʠʶ, ʵʢʦʥʦʤʠʢʫ, ʶʨʠʜʠʯʝʩʢʦʝ 

ʜʝʣʦ. ʀ, ʢʦʥʝʯʥʦ ʞʝ, ʨʝʬʦʨʤʳ ʥʝ ʦʙʦʰʣʠ ʩʪʦʨʦʥʦʡ 

ʠ ʠʩʢʫʩʩʪʚʦ. ɸ.ʄ. ʄʝʱʝʨʷʢʦʚ, ʧʦʜʯʸʨʢʠʚʘʝʪ, ʯʪʦ 

çʚʨʝʤʷ ʧʨʘʚʣʝʥʠʷ ʄʵʡʜʟʠ ʨʝʟʢʦ ʠʟʤʝʥʠʣʦ ʩʠʪʫʘ-

ʮʠʶ ʚ ʩʪʨʘʥʝ: ʦʥʦ ʧʨʠʥʝʩʣʦ ʩ ʩʦʙʦʡ ʨʝʰʠʪʝʣʴʥʦʝ 

ʨʘʩʰʠʨʝʥʠʝ ʦʙʱʝʥʠʷ, ʪʦʨʛʦʚʣʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʤʠʨʦʤ. ʗʧʦʥʠʷ ʩʪʘʣʘ ʫʟʥʘʚʘʪʴ ʤʠʨ, ʤʠʨ ʩʪʘʣ ʫʟʥʘ-

ʚʘʪʴ ʗʧʦʥʠʶè [5, ʩ. 12] 

ʕʪʦ ʧʝʨʠʦʜ ʟʥʘʢʦʤʩʪʚʘ ʩ ʠʩʢʫʩʩʪʚʦʤ ɿʘʧʘʜʘ, 

ʧʦʜʨʘʞʘʥʠʷ ʟʘʧʘʜʥʳʤ ʦʙʨʘʟʮʘʤ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ 

ʝʚʨʦʧʝʡʩʢʠʭ ʪʨʘʜʠʮʠʡ ʢ ʩʚʦʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ï 

ʫʪʚʝʨʞʜʝʥʠʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʘʥʦʥʦʚ. ʀʤʝʥʥʦ ʩ 

ʵʪʦʛʦ ʧʝʨʠʦʜʘ, ʩ ʨʝʚʦʣʶʮʠʠ ʄʵʡʜʟʠ ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʗʧʦʥʠʠ ʚʝʜʝʪʩʷ ʫʩʠʣʝʥʥʘʷ ʩʪʨʦʠʪʝʣʴʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʜʫʭʝ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ ʘʨʭʠʪʝʢ-

ʪʫʨʳ. ɿʘ ʧʦʣʪʦʨʘ ʪʳʩʷʯʝʣʝʪʠʷ ʠʩʪʦʨʠʠ ʷʧʦʥʩʢʦʡ ʘʨ-

ʭʠʪʝʢʪʫʨʳ, ʩ V ʧʦ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ XIX  ʚʚ., ʚ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʸʛʢʠʝ ʜʝʨʝʚʷʥʥʳʝ ʩʪʦ-

ʝʯʥʦ-ʙʘʣʦʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. ʅʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ 

XIX  ʚʝʢʘ, ʙʳʣʠ ʦʩʚʦʝʥʳ ʥʦʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʞʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʨʘʥʝʝ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʷʧʦʥʩʢʦʡ ʘʨ-

ʭʠʪʝʢʪʫʨʝ, ʘ ʠʤʝʥʥʦ ʢʘʤʝʥʴ ʠ ʢʠʨʧʠʯ. ʊʘʢʞʝ ʟʘʠʤ-

ʩʪʚʫʶʪʩʷ ʝʚʨʦʧʝʡʩʢʠʝ ʩʪʠʣʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʨʭʠ-

ʪʝʢʪʫʨʳ. 

ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ XIX  ï ʥʘʯʘʣʦ ʍʍ ʚʚ. ï ʧʝʨʠʦʜ 

ʠʟʤʝʥʝʥʠʡ ʚ ʷʧʦʥʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ 

ʗʧʦʥʠʠ ʧʦʧʳʪʘʣʦʩʴ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʨʘʟʨʘʙʦ-

ʪʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʥʷʚ ʵʢʩʧʝʨʪʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠʥʞʝʥʝʨʦʚ ʠ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠʟ-ʟʘ ʨʫʙʝʞʘ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʷʧʦʥʩʢʠʭ ʛʦʨʦʜʦʚ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʪʦʤ, ʯʪʦ ʦʥʠ ʩʪʨʦʠʣʠʩʴ ʠʟ ʜʝʨʝʚʘ. ʂʦʥʝʯʥʦ, ʧʨʘʢ-

ʪʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʟ ʢʘʤʥʷ ʫʞʝ ʙʳʣʘ ʟʥʘʢʦʤʘ 

ʜʨʝʚʥʝʡʰʝʤʫ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʟʦʜʯʝʩʪʚʫ, ʥʦ ʦʩʦʙʳʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ï ʩʠʣʴʥʘʷ ʞʘʨʘ ʠ ʚʳʩʦʢʘʷ 

ʚʣʘʞʥʦʩʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʩʝʟʦʥ ʜʦʞʜʝʡ, ʢʦʛʜʘ ʚʩʸ ʚ 

ʜʦʤʝ ʥʝʨʝʜʢʦ ʧʦʢʨʳʚʘʣʦʩʴ ʧʣʝʩʝʥʴʶ, - ʧʨʝʜʲʷʚ-

ʣʷʣʠ ʢ ʞʠʣʳʤ ʩʦʦʨʫʞʝʥʠʷʤ ʩʚʦʠ ʪʨʝʙʦʚʘʥʠʷ. ɾʠ-

ʣʠʱʝ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʦʚʝʪʨʠʚʘʪʴ, ʝʤʫ ʥʝ ʭʚʘ-

ʪʘʣʦ ʩʦʣʥʮʘ. ʇʦʵʪʦʤʫ ʜʦʤʘ ʩʪʨʦʠʣʠ ʥʝ ʠʟ ʢʘʤʥʷ, ʘ 

ʠʟ ʜʝʨʝʚʘ, çʩʫʭʦʛʦè, çʜʳʰʘʱʝʛʦè ʤʘʪʝʨʠʘʣʘ, ʧʨʦ-

ʧʫʩʢʘʶʱʝʛʦ ʚʦʟʜʫʭ. ʂʘʨʢʘʩʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʘʢʦʛʦ 

ʜʦʤʘ, ʦʧʠʨʘʶʱʝʛʦʩʷ ʥʝ ʥʘ ʩʧʣʦʰʥʦʡ ʬʫʥʜʘʤʝʥʪ, ʘ 

ʥʘ ʩʚʘʠ, ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʠʨʦʜ-

ʥʳʭ ʫʩʣʦʚʠʡ ʘʨʭʠʧʝʣʘʛʘ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʠʤ. ʇʨʠ 

ʩʦʦʨʫʞʝʥʠʠ ʟʜʘʥʠʡ ʩʦʟʜʘʚʘʣʠʩʴ ʣʸʛʢʠʝ, ʥʦ ʫʩʪʦʡ-
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ʯʠʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʘʨʢʘʩʥʳʝ çʩʢʝʣʝʪʳè ʩʦʦʨʫʞʝ-

ʥʠʡ çʧʨʫʞʠʥʠʣʠè ʧʨʠ ʪʦʣʯʢʘʭ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʣʠ 

ʙʳʩʪʨʦ ʩʦʙʠʨʘʪʴ ʜʦʤ ʧʦʩʣʝ ʨʘʟʨʫʰʝʥʠʡ. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʜʣʷ ʗʧʦʥʠʠ ʙʳʣʘ 

ʩʠʤʚʦʣʦʤ ʢʫʣʴʪʫʨʳ, ʠʩʪʦʨʠʠ ʠ ʧʨʝʜʤʝʪʦʤ ʛʦʨʜʦ-

ʩʪʠ. ʆʜʥʘʢʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʟʘʧʘʜʥʳʭ ʠʜʝʡ ʷʧʦʥʮʳ, 

ʢʦʪʦʨʳʝ ʠʟʫʯʘʣʠ ʝʚʨʦʧʝʡʩʢʠʝ ʟʥʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʜʦʣʞʥʳ ʙʳʣʠ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʟʘʧʘʜʥʳʤ ʪʝʥʜʝʥ-

ʮʠʷʤ, ʯʪʦʙʳ ʥʝ ʦʪʩʪʘʚʘʪʴ ʦʪ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠ-

ʚʘʚʰʝʛʦʩʷ ʝʚʨʦʧʝʡʩʢʦʛʦ ʤʠʨʘ. ʇʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠ-

ʦʥʥʦʛʦ ʜʝʨʝʚʷʥʥʦʛʦ ʠ ʢʠʨʧʠʯʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʪʘʣʠ, ʩʪʝʢʣʘ ʠ ʜʨʫʛʠʭ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʟʥʘʤʝʥʦʚʘʣ ʩʦʙʦʡ ʥʦʚʳʡ ʚʟʛʣʷʜ 

ʥʘ ʘʨʭʠʪʝʢʪʫʨʫ.  

çɺʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʧʳʪʘʪʴʩʷ ʧʨʠʥʷʪʴ ʯʝʪʢʦʝ 

ʨʝʰʝʥʠʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʩʪʠʣʷ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, 

ʷʧʦʥʮʳ ʧʨʠʤʝʥʷʶʪ ʝʚʨʦʧʝʡʩʢʠʝ ʧʨʠʥʮʠʧʳ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʢ ʫʞʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʬʦʨʤʘʤ ʷʧʦʥʩʢʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʠʩʧʦʣʴʟʫʷ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ, ʪʘʢ ʠ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʪʠʧʳ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚè, ï 

ʧʦʜʯʸʨʢʠʚʘʝʪ ʂʨʠʩʪʠʥ ʄʘʥʟʘʨʦ ɺʠʟʠʪʘ, ʛʦʚʦʨʷ ʦ 

ʟʘʧʘʜʥʦʤ ʚʣʠʷʥʠʠ ʥʘ ʷʧʦʥʩʢʫʶ ʘʨʭʠʪʝʢʪʫʨʫ [1, ʩ. 

35]  

ɺ ʭʦʜʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʷʧʦʥʩʢʦʡ 

ʢʫʣʴʪʫʨʝ ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ ʦʩʥʦʚʥʳʝ ʵʩʪʝʪʠʯʝʩʢʠʝ 

ʧʨʠʥʮʠʧʳ, ʪʘʢʠʝ ʢʘʢ, ʥʘʧʨʠʤʝʨ, çʩʠʙʫʩʘè, ʯʪʦ ʦʟʥʘ-

ʯʘʝʪ ʢʨʘʩʦʪʫ ʧʨʦʩʪʫʶ, ʣʘʢʦʥʠʯʥʫʶ, ʥʝʥʘʚʷʟʯʠʚʫʶ, 

çʢʘʥʩʦè ï ʧʨʦʩʪʦʪʘ, çʩʠʜʟʝʥè ï ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʪʚʦʨ-

ʩʪʚʘ, ʝʩʪʝʩʪʚʝʥʥʦʩʪʴ. ɺʩʝ ʵʪʠ ʯʝʨʪʳ ʷʧʦʥʩʢʦʡ ʢʫʣʴ-

ʪʫʨʳ ʥʝ ʙʳʣʠ ʚʳʪʝʩʥʝʥʳ ʝʚʨʦʧʝʡʩʢʠʤʠ ʚʣʠʷʥʠʷʤʠ, 

ʘ ʘʢʪʠʚʥʦ ʩʦʩʫʱʝʩʪʚʦʚʘʣʠ ʚʤʝʩʪʝ ʚ ʟʘʧʘʜʥʳʤʠ ʩʪʠ-

ʣʝʚʳʤʠ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʚ ʘʨʭʠʪʝʢ-

ʪʫʨʝ. 

ɺ 1859 ʛʦʜʫ ʗʧʦʥʠʷ ʧʦʜʧʠʩʘʣʘ ʧʷʪʴ ʥʝʨʘʚʥʦ-

ʧʨʘʚʥʳʭ ʜʦʛʦʚʦʨʦʚ çʦ ʜʨʫʞʙʝ ʠ ʪʦʨʛʦʚʣʝè ʩ ʧʷʪʴʶ 

ʝʚʨʦʧʝʡʩʢʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ: ʉʐɸ, ɻʦʣʣʘʥʜʠʝʡ, 

ʈʦʩʩʠʝʡ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʝʡ. ʆʙʱʝʝ ʥʘʟʚʘʥʠʝ ï 

ɸʥʩʵʡʩʢʠʝ ʜʦʛʦʚʦʨʳ. ʄʠʩʩʠʦʥʝʨʳ ʧʦʣʫʯʠʣʠ ʨʘʟʨʝ-

ʰʝʥʠʝ ʧʦʩʝʱʘʪʴ ʗʧʦʥʠʶ. ʆʜʥʘʢʦ ʷʧʦʥʩʢʦʝ ʧʨʘʚʠ-

ʪʝʣʴʩʪʚʦ ʧʨʝʩʣʝʜʦʚʘʣʦ ʭʨʠʩʪʠʘʥʩʢʠʭ ʚʝʨʫʶʱʠʭ, ʠ 

ʚ ʧʝʨʠʦʜ ʩ 1868 ʧʦ 1870 ʛʦʜ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʢʘ-

ʟʘʪʝʣʴʥʳʝ ʢʘʟʥʠ ʷʧʦʥʩʢʠʭ ʭʨʠʩʪʠʘʥ. ʊʘʤ ʥʝ ʤʝʥʝʝ 

ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ ʷʧʦʥʩʢʠʝ ʚʣʘʩʪʠ 

ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʩʥʷʪʴ ʟʘʧʨʝʪ ʥʘ ʭʨʠʩʪʠʘʥʩʪʚʦ. ʉ 

ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʥʘʯʠʥʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʭʨʠʩʪʠʘʥʩʢʠʭ ʮʝʨʢʚʝʡ ʚ ʗʧʦʥʠʠ.  

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘʯʠʥʘʝʪʩʷ ʚ ʛʦʨʦʜʝ ʅʘʛʘʩʘʢʠ, 

ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʚ ʅʘʛʘʩʘʢʠ ʧʨʠʙʳʚʘʶʪ ʟʘʧʘʜʥʳʝ 

ʧʦʩʦʣʴʩʪʚʘ, ʦʩʥʦʚʘʚʰʠʝ ʮʝʣʳʝ ʧʦʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʚ ʅʘʛʘʩʘʢʠ ʧʨʦʜʦʣʞʘʣʦ ʧʨʦʞʠʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʤʠʩʩʠʦʥʝʨʦʚ ʝʱʝ ʩ ʧʝʨʠʦʜʘ ʩʸʛʫʥʘʪʘ. ɹʦʣʴ-

ʰʠʥʩʪʚʦ ʭʨʘʤʦʚ ʚʳʧʦʣʥʝʥʦ ʚ ʥʝʦʨʦʤʘʥʩʢʦʤ ʩʪʠʣʝ 

ʩ ʥʝʢʦʪʦʨʳʤʠ ʥʝʦʛʦʪʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. ɺʳʙʦʨ 

ʜʘʥʥʦʛʦ ʩʪʠʣʷ ʦʙʫʩʣʦʚʣʝʥ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʦʤʘʥʩʢʠʭ ʮʝʨʢʚʝʡ, 

ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʫʣʴʪʫʨʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʷʧʦʥ-

ʮʝʚ. ɼʣʷ ʨʦʤʘʥʩʢʠʭ ʮʝʨʢʚʝʡ ʭʘʨʘʢʪʝʨʥʳ ʤʘʩʩʠʚʥʳʝ 

ʪʷʞʝʣʦʚʝʩʥʳʝ ʩʪʝʥʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʚ ʫʩʣʦʚʠʷʭ ʥʝ-

ʩʪʘʙʠʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʅʝʩʫʱʠʤʠ ʯʘ-

ʩʪʷʤʠ ʟʜʘʥʠʷ ʷʚʣʷʶʪʩʷ ʚʩʝ ʩʪʝʥʳ ʮʝʣʠʢʦʤ. 

ʅʘʛʨʫʟʢʘ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ, ʚʢʣʶʯʘʷ ʧʝʨʝʢʨʳ-

ʪʠʷ ʠ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʧʝʨʝʜʘʶʪʩʷ ʚʥʠʟ ʧʦ ʩʪʝʥʘʤ 

ʢ ʬʫʥʜʘʤʝʥʪʫ, ʠ ʥʝʡʪʨʘʣʠʟʫʝʪʩʷ ʟʘʪʝʤ ʚ ʟʝʤʣʝ. ʊʘ-

ʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʘ ʨʘʟʨʫʰʝʥʠʷʤ 

ʚʦ ʚʨʝʤʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʊʘʢʞʝ ʷʧʦʥʩʢʠʝ ʘʨʭʠʪʝʢ-

ʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪ ʢʦʥʪʨʬʦʨʩʳ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʜʘʚ-

ʣʝʥʠʷ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʪʠʢʘʣʴ-

ʥʦʝ ʜʘʚʣʝʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʠ ʟʜʘʥʠʝ ʤʝʥʝʝ ʧʦʜʚʝʨ-

ʞʝʥʦ ʫʛʨʦʟʝ ʨʘʟʨʫʰʝʥʠʷ ʚ ʩʣʫʯʘʝ ʦʰʠʙʢʠ ʚ 

ʨʘʩʯʸʪʘʭ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʢʫʣʴʪʫʨʥʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʨʦʤʘʥʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʚʦʟʜʝʡʩʪʚʫʝʪ ʤʘʪʝ-

ʨʠʘʣʴʥʦʩʪʴʶ, ʚʝʩʦʤʦʩʪʴʶ, ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʣʦʛʠ-

ʢʦʡ ʠ ʯʣʝʥʝʥʠʝʤ ʦʙʲʸʤʦʚ, ʧʨʝʜʝʣʴʥʦ ʯʸʪʢʦ ʧʝʨʝ-

ʜʘʝʪ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ ʟʜʘʥʠʷ. ʕʪʠ ʞʝ ʧʨʠʥ-

ʮʠʧʳ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʠ ʚ ʷʧʦʥʩʢʦʡ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ. ʂʘʢ ʧʠʰʝʪ ʂʦʥʦʚʘʣʦʚʘ 

ʅ.ɸ., çʷʧʦʥʮʳ ʧʦʥʠʤʘʶʪ ʝʩʪʝʩʪʚʝʥʥʦʩʪʴ, ʢʘʢ ʥʝ-

ʧʨʠʫʢʨʘʰʝʥʥʦʩʪʴ: ʦʥʠ ʮʝʥʷʪ ʢʨʘʩʦʪʫ ʥʝʦʙʨʘʙʦʪʘʥ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʬʦʨʤʫ, ʢʦʪʦʨʫʶ ʩʦʟʜʘʣʘ ʩʘʤʘ ʧʨʠ-

ʨʦʜʘ. ʗʨʢʦʝ, ʠʟʣʠʰʥʝ ʧʝʨʝʛʨʫʞʝʥʥʦʝ ʢʘʞʝʪʩʷ ʠʤ 

ʚʫʣʴʛʘʨʥʳʤ ʠ ʙʝʟʚʢʫʩʥʳʤè [4, ʩ. 40]. ʇʦʵʪʦʤʫ 

ʥʝʦʨʦʤʘʥʩʢʠʡ ʩʪʠʣʴ ʟʘʠʤʩʪʚʫʝʪʩʷ ʷʧʦʥʩʢʠʤʠ ʤʘ-

ʩʪʝʨʘʤʠ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʛʦʚʦʨʷ ʦ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠ-

ʤʝʨʘʭ, ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ ʮʝʨʢʦʚʴ ʆʫʨʘ. ʆʥʘ ʷʚʣʷ-

ʝʪʩʷ ʩʘʤʦʡ ʩʪʘʨʦʡ ʜʝʡʩʪʚʫʶʱʝʡ ʭʨʠʩʪʠʘʥʩʢʦʡ ʮʝʨ-

ʢʦʚʴʶ ʚ ʩʪʨʘʥʝ. ʌʘʩʘʜ ʚʳʭʦʜʠʪ ʥʘ ʭʦʣʤ ʅʠʩʠʜʟʘʢʘ, 

ʛʜʝ ʚ 1597 ʙʳʣʠ ʨʘʩʧʷʪʳ 26 ʷʧʦʥʮʝʚ-ʭʨʠʩʪʠʘʥ. ʆʙ 

ʵʪʦʤ ʪʨʘʛʠʯʝʩʢʦʤ ʩʦʙʳʪʠʠ ʥʘʧʦʤʠʥʘʝʪ ʥʘʜʧʠʩʴ ʥʘ 

ʩʪʝʥʝ ʭʨʘʤʘ: çʄʫʯʝʥʠʯʝʩʪʚʦ 26 ʩʚʷʪʳʭè. ʀʟʥʘ-

ʯʘʣʴʥʦ ʵʪʦ ʙʳʣʘ ʪʨʸʭʥʝʬʥʘʷ ʮʝʨʢʦʚʴ ʩ ʧʦʚʳʰʝʥ-

ʥʳʤ ʮʝʥʪʨʘʣʴʥʳʤ ʥʝʬʦʤ, ʟʜʘʥʠʝ ʙʳʣʦ ʫʚʝʥʯʘʥʦ 

ʪʨʝʤʷ ʚʦʩʴʤʠʫʛʦʣʴʥʳʤʠ ʙʘʰʥʷʤʠ. ʆʜʥʘʢʦ, ʜʝʨʝ-

ʚʷʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʙʳʣʘ ʨʘʟʨʫʰʝʥʘ, ʠ ʮʝʨʢʦʚʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʩʪʘʚʨʠʨʫʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 1879 

ʛʦʜʫ. ʉʝʡʯʘʩ ʭʨʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʷʪʠʥʝʬʥʫʶ 

ʙʘʟʠʣʠʢʫ ʩʦ ʩʚʦʜʯʘʪʳʤʠ ʧʦʪʦʣʢʘʤʠ ʠ ʦʜʥʦʡ ʚʦʩʴ-

ʤʠʫʛʦʣʴʥʦʡ ʙʘʰʥʝʡ. ʉʪʨʝʣʴʯʘʪʳʝ ʦʢʥʘ ʫʢʨʘʰʝʥʳ 

ʨʝʰʝʪʢʦʡ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʦʨʥʘʤʝʥʪʦʤ. ʅʘ ʟʜʘ-

ʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʜʝʢʦʨʘʪʠʚʥʳʝ ʜʝʪʘʣʠ, 

ʥʝ ʥʝʩʫʱʠʝ ʧʨʘʢʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ. ʅʘʧʨʠʤʝʨ, ʦʨ-

ʥʘʤʝʥʪʘʣʴʥʳʡ ʬʨʠʟ, ʧʨʦʪʷʥʫʪʳʡ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʩʪʝʥʳ. ɿʚʫʢʦʚʘʷ ʘʨʢʘʜʘ ʚʦʩʴʤʠʛʨʘʥʥʦʛʦ ʩʪʚʦʣʘ 

ʙʘʰʥʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʷʜʦʤ ʩʜʚʦʝʥʥʳʭ ʫʟʢʠʭ ʦʢʦʥ. 

ɹʘʰʥʷ ʟʘʚʝʨʰʘʝʪʩʷ ʢʦʥʫʩʦʦʙʨʘʟʥʦʡ ʩʢʣʘʜʯʘʪʦʡ 

ʢʨʳʰʝʡ ʥʘʜ ʢʦʣʴʮʦʤ ʬʨʦʥʪʦʥʦʚ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ. 

ɽʱʝ ʦʜʥʘ ʮʝʨʢʦʚʴ, ʠʛʨʘʶʱʘʷ ʙʦʣʴʰʫʶ ʨʦʣʴ 

ʜʣʷ ʭʨʠʩʪʠʘʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʅʘʛʘʩʘʢʠ, - ʎʝʨʢʦʚʴ 

ʐʠʮʫ ʆʥʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʚ 1882 ʛʦʜʫ. ʕʪʦ ʦʜʥʦ-

ʥʝʬʥʘʷ ʮʝʨʢʦʚʴ ʟʘʣʴʥʦʛʦ ʪʠʧʘ. ʗʧʦʥʩʢʠʝ ʤʘʩʪʝʨʘ 

ʚʥʝʩʣʠ ʥʝʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʟʜʘ-

ʥʠʷ: ʧʦʥʠʞʝʥʥʘʷ ʢʨʳʰʘ ʙʳʣʘ ʩʜʝʣʘʥʘ ʩʧʝʮʠʘʣʴʥʦ 

ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʠʩʢʘ ʚʦʟʤʦʞʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʦʪ 

ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ. ʄʘʪʝʨʠʘʣ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ï ʢʠʨʧʠʯ ʚ ʵʢʩʪʝʨʴʝʨʝ, ʢʘʤʝʥʴ ʜʣʷ 

ʦʪʜʝʣʢʠ ʬʘʩʘʜʘ ʟʜʘʥʠʷ, ʜʝʨʝʚʦ ʚ ʠʥʪʝʨʴʝʨʝ. ɼʝʢʦʨʘ-

ʪʠʚʥʦʝ ʚʥʝʰʥʝʝ ʫʙʨʘʥʩʪʚʦ ʮʝʨʢʚʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪ-

ʩʫʪʩʪʚʫʝʪ: ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʫʩʪ ʜʣʷ ʫʢʨʘʰʝʥʠʷ ʬʘʩʘʜʘ 

ʟʜʘʥʠʷ, ʢʘʨʥʠʟ, ʦʪʜʝʣʷʶʱʠʡ ʮʦʢʦʣʴ ʦʪ ʧʝʨʚʦʛʦ 

ʵʪʘʞʘ. ɿʜʘʥʠʝ ʟʘʚʝʨʰʘʝʪ ʯʝʪʳʨʸʭʫʛʦʣʴʥʘʷ ʤʘʩʩʠʚ-

ʥʘʷ ʙʘʰʥʷ, ʫʚʝʥʯʘʥʥʘʷ ʢʨʝʩʪʦʤ.  

ʅʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ ʮʝʨʢʦʚʴ ʍʦʢʠ, ʪʘʢʞʝ ʷʚ-

ʣʷʶʱʫʶʩʷ ʥʘʛʣʷʜʥʦʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʨʦʣʠ ʝʚʨʦʧʝʡ-

ʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʛʦʨʦʜʝ. ɿʜʘʥʠʝ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ 

ʚ 1899 ʛʦʜʫ. ʆʜʥʦʥʝʬʥʘʷ ʙʘʟʠʣʠʢʘ, ʢʘʢ ʠ ʚ ʎʝʨʢʚʠ 
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ʐʠʮʫ, ʷʧʦʥʩʢʠʝ ʘʨʭʠʪʝʢʪʦʨʳ ʥʘʤʝʨʝʥʥʦ ʜʝʣʘʶʪ 

ʧʦʥʠʞʝʥʥʫʶ ʢʨʳʰʫ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʩʠʣʴʥʳʭ ʚʝʪ-

ʨʦʚ. ʄʘʪʝʨʠʘʣ ï ʢʠʨʧʠʯ ʚ ʦʬʦʨʤʣʝʥʠʠ ʵʢʩʪʝʨʴʝʨʘ, 

ʢʘʤʝʥʴ ʜʣʷ ʦʪʜʝʣʢʠ ʬʘʩʘʜʘ ʟʜʘʥʠʷ. ɼʘʞʝ ʚ XIX  ʵʪʠ 

ʤʘʪʝʨʠʘʣʳ ʙʳʣʠ ʥʦʚʳʤʠ ʜʣʷ ʉʪʨʘʥʳ ɺʦʩʭʦʜʷʱʝʛʦ 

ʉʦʣʥʮʘ, ʪʘʢ ʢʘʢ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʙʳʯʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʜʝʨʝʚʦ. ʌʘʩʘʜ ʦʙʨʘʤʣʷʝʪ ʦʨʥʘʤʝʥʪʘʣʴʥʳʡ 

ʬʨʠʟ ʧʦʜ ʢʘʨʥʠʟʦʤ ʢʨʳʰʠ, ʦʥ ʞʝ ʫʢʨʘʰʘʝʪ ʧʦʨ-

ʪʘʣʳ, ʚʝʜʫʱʠʝ ʚ ʭʨʘʤ. ʊʘʢ ʞʝ ʦʥ ʜʝʢʦʨʠʨʦʚʘʥ ʩ ʧʦ-

ʤʦʱʴʶ ʜʚʫʭ ʩʪʨʝʣʴʯʘʪʳʭ ʥʠʰ, ʢʦʪʦʨʳʝ ʟʨʠʪʝʣʴʥʦ 

ʚʳʪʷʛʠʚʘʶʪ ʟʜʘʥʠʝ, ʧʨʠʜʘʚʘʷ ʩʫʨʦʚʦʡ ʧʨʦʩʪʦʪʝ ʨʦ-

ʤʘʥʩʢʦʡ ʮʝʨʢʚʠ ʙʦʣʴʰʫʶ ʣʸʛʢʦʩʪʴ. ʅʠʰʠ ʦʬʦʨʤ-

ʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ ʨʷʜʦʚ ʘʨʭʠʚʦʣʴʪʦʚ ʙʝʟ 

ʠʟʣʠʰʥʝʛʦ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʫʢʨʘʰʝʥʠʷ. ɺ ʥʠʰʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʘʪʫʠ ʀʦʘʥʥʘ ʂʨʝʩʪʠʪʝʣʷ ʠ ɹʦʛʦʨʦ-

ʜʠʮʳ. ʎʝʥʪʨʘʣʴʥʳʡ ʧʦʨʪʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʩʜʚʦʝʥ-

ʥʳʤʠ ʩʪʨʝʣʴʯʘʪʳʤʠ ʘʨʢʘʤʠ. 

ʎʝʨʢʦʚʴ ʂʫʨʦʩʠʤʘ ï ʪʨʸʭʥʝʬʥʘʷ ʮʝʨʢʦʚʴ ʟʘʣʴ-

ʥʦʛʦ ʪʠʧʘ, ʩ ʧʦʚʳʰʝʥʥʳʤ ʮʝʥʪʨʘʣʴʥʳʤ ʥʝʬʦʤ. ʄʘ-

ʪʝʨʠʘʣ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʦ ʟʜʘʥʠʝ - ʢʠʨʧʠʯ ʚ 

ʦʬʦʨʤʣʝʥʠʠ ʬʘʩʘʜʘ ʠ ʙʦʢʦʚʳʭ ʥʝʬʦʚ ʠ ʜʝʨʝʚʷʥʥʳʝ 

ʧʘʥʝʣʠ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʥʝʬʝ. ʀʟʥʘʯʘʣʴʥʦ ʟʜʘʥʠʝ 

ʧʦʣʥʦʩʪʴʶ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʠʟ ʢʠʨʧʠʯʘ, ʦʜʥʘʢʦ ʥʝ-

ʧʨʘʚʠʣʴʥʳʝ ʨʘʩʯʸʪʳ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʠʚʝʣʠ ʢ 

ʨʘʟʨʫʰʝʥʠʶ ʧʦʚʳʰʝʥʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʥʝʬʘ.  

ʆʬʦʨʤʣʝʥʠʝ ʬʘʩʘʜʘ ʜʦʩʪʘʪʦʯʥʦ ʩʢʫʧʦʝ. ʆʢʥʦ-

ʨʦʟʘ ʫʢʨʘʰʝʥʦ ʙʝʣʦʡ ʨʝʰʸʪʢʦʡ ʩ ʬʣʦʨʘʣʴʥʳʤ ʦʨʥʘ-

ʤʝʥʪʦʤ. ʇʦ ʚʩʝʤʫ ʬʘʩʘʜʫ ʟʜʘʥʠʷ ʧʨʦʪʷʥʫʣʩʷ ʘʨʢʘ-

ʪʫʨʥʳʡ ʧʦʷʩ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʧʦʣʫʢʦʣʦʥʥʳ. ɽʱʝ 

ʦʜʥʘ ʜʝʢʦʨʘʪʠʚʥʘʷ ʜʝʪʘʣʴ, ʢʦʪʦʨʫʶ ʩʣʝʜʫʝʪ ʫʧʦʤʷ-

ʥʫʪʴ ï ʛʣʫʭʠʝ ʦʢʥʘ ʩ ʧʦʣʫʢʨʫʛʣʳʤ ʟʘʚʝʨʰʝʥʠʝʤ. 

ʇʦʣʫʢʨʫʛʣʘʷ ʘʨʢʘ ʧʦʨʪʘʣʘ ʟʘʚʝʨʰʘʝʪʩʷ ʟʘʤʢʦʚʳʤ 

ʢʘʤʥʝʤ. ʇʦʨʪʘʣ ʦʬʦʨʤʣʝʥ ʥʝʚʳʩʦʢʠʤʠ ʧʦʣʫʢʦʣʦʥ-

ʥʘʤʠ ʩʦ ʩʧʠʨʘʣʝʚʠʜʥʳʤ ʦʨʥʘʤʝʥʪʦʤ. ʉʢʫʣʴʧʪʫʨ-

ʥʳʝ ʩʶʞʝʪʳ ʚ ʪʠʤʧʘʥʝ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʝʚʨʦ-

ʧʝʡʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ, ʦʪʩʫʪʩʪʚʫʶʪ. ʇʝʨʚʳʡ ʠ ʚʪʦ-

ʨʦʡ ʵʪʘʞ ʟʜʘʥʠʷ ʨʘʟʜʝʣʷʝʪ ʜʚʦʡʥʦʡ ʢʘʨʥʠʟ. ɺ 

ʙʦʢʦʚʳʭ ʥʝʬʘʭ ʥʘʭʦʜʷʪʩʷ ʩʜʚʦʝʥʥʳʝ ʘʨʢʦʦʙʨʘʟʥʳʝ 

ʦʢʥʘ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʦʞʝʥʳ ʣʶʢʘʨʥʳ. ʆʢʥʘ 

ʫʢʨʘʰʘʶʪ ʢʦʚʘʥʳʝ ʨʝʰʝʪʢʠ ʩ ʪʦʥʢʠʤ ʠʟʷʱʥʳʤ 

ʢʨʫʞʝʚʥʳʤ ʫʟʦʨʦʤ. ʎʝʨʢʦʚʴ ʟʘʚʝʨʰʘʝʪ ʥʝʙʦʣʴʰʘʷ 

ʙʘʰʝʥʢʘ, ʫʢʨʘʰʝʥʥʘʷ ʟʫʙʯʘʪʳʤ ʥʘʚʝʨʰʠʝʤ ʠ ʯʝ-

ʪʳʨʴʤʷ ʙʘʰʝʥʢʘʤʠ.  

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʧʨʦ ʨʝʣʠʛʠʦʟʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, 

ʪʦ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʠʜʸʪ ʘʢʪʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʦ ʭʨʠʩʪʠʘʥʩʢʠʭ ʮʝʨʢʚʝʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʚ ʥʝʦʨʦʤʘʥʩʢʦʤ ʩʪʠʣʝ ʩ ʥʝʦʛʦʪʠʯʝʩʢʠʤʠ 

ʯʝʨʪʘʤʠ, ʙʝʟ ʦʩʦʙʦʛʦ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ 

ʵʢʩʪʝʨʴʝʨʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʧʦʩʪʨʦʝʢ, ʯʪʦ ʥʝʦʙʭʦ-

ʜʠʤʦ ʚ ʩʝʡʩʤʠʯʝʩʢʠ ʥʝʩʪʘʙʠʣʴʥʦʡ ʟʦʥʝ ʗʧʦʥʠʠ ʠ 

ʢʫʣʴʪʫʨʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʷʧʦʥʮʝʚ. ʅʘʛʣʷʜʥʳʤʠ 

ʧʨʠʤʝʨʘʤʠ ʷʚʣʷʶʪʩʷ ʮʝʨʢʚʠ ʆʫʨʘ, ɼʦʜʟʘʢʠ, ʍʦʢʠ, 

ʂʫʨʦʩʠʤʘ ʠ ʜʨʫʛʠʝ. 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʩʭʝʤʳ ʧʦʧʝʨʝʯʥʳʭ ʨʘʤ ʠʟ 

ʩʪʘʣʴʥʳʭ ʦʮʠʥʢʦʚʘʥʥʳʭ ʪʦʥʢʦʩʪʝʥʥʳʭ ʧʨʦʬʠʣʝʡ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʘʨʢʘʩʥʦʤ ʧʨʦʤʳʰ-

ʣʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʃʉʊʂ (ʣʸʛʢʠʝ ʩʪʘʣʴʥʳʝ ʪʦʥʢʦʩʪʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ). ʇʦʢʘʟʘʥʳ 

ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʙʣʘʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʥʘʢʣʘʜʳʚʘʝʤʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʇʦʜʥʠʤʘʝʪʩʷ ʚʦʧʨʦʩ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʢʘʨʢʘʩʘʤʠ ʠʟ ʛʦʨʷʯʝ-

ʢʘʪʘʥʳʭ ʧʨʦʬʠʣʝʡ. 

Abstract. 

The article presents and systematizes the main structural schemes of transverse frames of galvanized steel 

thin-walled profiles, currently used in frame industrial construction using LSTC technology (light steel thin-walled 

structures). The advantages and disadvantages of such structures, their area of application and the restrictions 

imposed are shown. The question of the prospects of such structures in front of traditional frames of hot rolled 

profiles is raised. 

 

Keywords: frames from thin-walled profiles; construction on technology LSTK; thin-walled steel profiles; 

frames from LSTK. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʢʘʩʳ ʠʟ ʪʦʥʢʦʩʪʝʥʥʳʭ ʧʨʦʬʠʣʝʡ; ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʃʉʊʂ; ʪʦʥʢʦ-

ʩʪʝʥʥʳʝ ʩʪʘʣʴʥʳʝ ʧʨʦʬʠʣʠ; ʨʘʤʳ ʠʟ ʃʉʊʂ. 

 

ɺʚʝʜʝʥʠʝ 

ʃʝʛʢʠʝ ʩʪʘʣʴʥʳʝ ʪʦʥʢʦʩʪʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

(ʜʘʣʝʝ ʃʉʊʂ) ï ʦʩʦʙʳʡ ʚʠʜ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʚʳʧʦʣʥʷʝʤʳʝ ʠʟ ʪʦʥʢʦʩʪʝʥʥʳʭ ʭʦʣʦʜʥʦ-

ʛʥʫʪʳʭ ʧʨʦʬʠʣʝʡ ʪʦʣʱʠʥʦʡ ʤʝʥʝʝ 4 ʤʤ [1].  

ʌʨʘʟʘ "ʦʩʦʙʳʡ ʚʠʜ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢ-

ʮʠʡ" ʚʚʝʜʝʥʘ ʚ ʦʧʨʝʜʝʣʝʥʠʝ ʃʉʊʂ ʥʝʩʣʫʯʘʡʥʦ, ʪʘʢ 

ʢʘʢ ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥ-

ʥʳʭ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷ-

ʥʠʝʤ, ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʠ ʤʦʥʪʘʞʦʤ. 

ɺ ʈʦʩʩʠʠ ʠʥʪʝʨʝʩ ʢ ʩʪʘʣʴʥʳʤ ʪʦʥʢʦʩʪʝʥʥʳʤ 

ʢʦʥʩʪʨʫʢʮʠʷʤ ʧʦʷʚʠʣʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ 

(ʭʦʪʷ ʨʘʟʨʘʙʦʪʢʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʣʠʩʴ ʝʱʝ ʚ 

ʙʳʚʰʝʤ ʉʉʉʈ) ʠ ʥʘʧʨʘʚʣʝʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ 

ʧʨʠʤʝʥʝʥʠʝ ʪʦʥʢʦʩʪʝʥʥʳʭ ʧʨʦʬʠʣʝʡ ʚ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ ʠ ʤʘʣʦʵʪʘʞʥʳʭ ʞʠʣʳʭ 

ʜʦʤʦʚ.  

ʂʦʥʩʪʨʫʢʮʠʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ (ʨʝʯʴ ʦ ʢʦʪʦʨʳʭ 

ʧʦʡʜʝʪ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ) ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʠʥʦʩʪʨʘʥʥʳʤʠ, ʪʘʢ ʠ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. 

ʈʘʤʳ ʎʅʀʀʇʉʂ ʠʤ. ʄʝʣʴʥʠʢʦʚʘ 

ʎʅʀʀʇʉʂ ʠʤ. ʄʝʣʴʥʠʢʦʚʘ ʥʘʯʠʥʘʷ ʩ 90ʭ ʛʦ-

ʜʦʚ ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚʝʜʝʪ ʨʘʟʨʘʙʦʪʢʫ ʨʘʮʠʦ-

ʥʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʭʝʤ ʢʘʨʢʘʩʦʚ ʠʟ ʪʦʥʢʦ-

ʩʪʝʥʥʳʭ ʧʨʦʬʠʣʝʡ, ʨʘʩʰʠʨʷʷ ʪʝʤ ʩʘʤʳʤ ʛʨʘʥʠʮʳ 

ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ ʪʠʧʦʚ ʢʘʨʢʘʩʦʚ ʠ ʫʜʝʰʝʚʣʷʷ ʩʪʦ-

ʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʤʦʥʪʘʞʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʥ-

ʩʪʠʪʫʪʦʤ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʠʧʦʚʘʷ ʧʦʨʪʘʣʴʥʘʷ 

ʨʘʤʘ ʪʠʧʘ "ʉʧʘʡʜʝʨ" (ʨʠʩ. 1, ʘ) [6]. 

ʉʪʦʡʢʠ ʨʘʤʳ ʞʝʩʪʢʦ ʩʦʝʜʠʥʝʥʳ ʩ ʜʚʫʭʩʢʘʪ-

ʥʳʤ ʨʠʛʝʣʝʤ ʠ ʰʘʨʥʠʨʥʦ ʩ ʬʫʥʜʘʤʝʥʪʘʤʠ (ʯʪʦ ʧʦʟ-

ʚʦʣʷʝʪ ʨʘʟʛʨʫʟʠʪʴ ʨʠʛʝʣʴ ʠ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʠ ʥʘ 

ʬʫʥʜʘʤʝʥʪ). ʇʨʠ ʫʢʣʦʥʝ ʨʠʛʝʣʷ ʙʦʣʝʝ 15% ʚ ʨʘʤʘʭ 

ʫʩʪʨʘʠʚʘʶʪ ʟʘʪʷʞʢʫ (ʩʤ. ʨʠʩ. 1, ʘ) ʥʘ ʫʨʦʚʥʝ ʢʘʨʥʠʟ-

ʥʳʭ ʫʟʣʦʚ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʨʘʩʧʦʨʥʳʭ ʫʩʠʣʠʡ. ʈʘʤʳ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʣʝʪʦʤ 6, 9, 12 ʤ ʠ ʚʳʩʦʪʦʡ ʦʪ 3 ʜʦ 6 

ʤ. ʐʘʛ ʨʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʯʝʪʥʦʡ ʩʥʝʛʦʚʦʡ 

ʥʘʛʨʫʟʢʠ ʩʦʩʪʘʚʣʷʝʪ 3; 4 ʠʣʠ 6 ʤ. ʉʪʦʡʢʠ ʚʳʧʦʣʥʷ-

ʶʪʩʷ ʠʟ ʉ-ʦʙʨʘʟʥʦʛʦ ʠʣʠ S-ʦʙʨʘʟʥʦʛʦ ʧʨʦʬʠʣʷ ʪʦʣ-

ʱʠʥʦʡ 2 ʤʤ ʠ ʚʳʩʦʪʦʡ ʩʝʯʝʥʠʷ ʦʪ 220 ʜʦ 280 ʤʤ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʎʅʀʀʇʉʂ ʨʘʤʘ "ʉʧʘʡʜʝʨ" ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʙʳʣʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʟʘ-

ʚʦʜʘʤʠ. ʊʘʢ ʚ ʯʘʩʪʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʳ ʢʦʤʧʘʥʠʠ 

ɺʝʥʪʘʣʣ (ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢʦʤʧʘʥʠʠ "RUUKKI") 

ʚʚʝʣʠ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʨʘʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ-ʥʘʧʨʷ-

ʞʝʥʥʫʶ ʟʘʪʷʞʢʫ ʠ ʩʜʝʣʘʣʠ ʟʘʢʨʝʧʣʝʥʠʝ ʩʪʦʡʢʠ ʚ 

ʬʫʥʜʘʤʝʥʪʝ ʞʝʩʪʢʠʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ 

ʧʨʦʣʝʪ ʨʘʤʳ ʜʦ 21 ʤ [15].  
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ʈʠʩʫʥʦʢ 1. ʈʘʤʳ ʠʥʩʪʠʪʫʪʘ ʎʅʀʀʇʉʂ ʠʤ. ʄʝʣʴʥʠʢʦʚʘ: 

ʘ ï ʨʘʤʘ ʪʠʧʘ "ʉʧʘʡʜʝʨ"; ʙ ï ʨʝʰʝʪʯʘʪʘʷ ʨʘʤʘ; ʚ ï ʨʘʤʘ ʄʦʩʢʘʣʝʚʘ 

 

ʆʜʥʘʢʦ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʥʘʧʨʷʞʝʥʥʦʡ ʟʘʪʷʞʢʠ 

ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʫʜʦʟʘʪʨʘʪ, ʘ ʪʘʢʞʝ ʚʣʝ-

ʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʥʪʨʦʣʷ ʥʘʯʘʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟ-ʟʘ ʷʚʣʝʥʠʷ 

ʨʝʣʘʢʩʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ. ʇʦʵʪʦʤʫ ʝʩʪʴ ʨʠʩʢ, ʯʪʦ 

ʧʨʠ ʦʩʣʘʙʣʝʥʠʠ ʟʘʪʷʞʢʠ ʠ ʚʳʧʘʜʝʥʠʷ ʨʘʩʯʝʪʥʦʡ 

ʩʥʝʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʢʦʥʩʪʨʫʢʮʠʷ ʦʢʘʞʝʪʩʷ ʚ ʘʚʘʨʠʡ-

ʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʦʡ ʩʭʝʤʳ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʦʤʧʘʥʠʝʡ 

"RUUKKI", ʚ ʨʘʤʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʎʅʀʀʇʉʂ ʟʘ-

ʪʷʞʢʘ ʥʝ ʨʘʟʛʨʫʞʘʝʪ ʨʠʛʝʣʴ, ʘ ʩʣʫʞʠʪ ʪʦʣʴʢʦ ʜʣʷ 

ʚʦʩʧʨʠʷʪʠʷ ʨʘʩʧʦʨʘ.  

ɼʣʷ ʨʘʤ ʧʨʦʣʝʪʦʤ ʦʪ 15 ʜʦ 18 ʤ ʠ ʚʳʩʦʪʦʡ ʦʪ 

4,8 ʜʦ 8,4 ʤ ʎʅʀʀʇʉʂ ʨʘʟʨʘʙʦʪʘʣ ʨʘʤʫ ʩ ʨʝʰʝʪʯʘ-

ʪʳʤʠ ʨʠʛʝʣʝʤ ʠ ʩʪʦʡʢʘʤʠ ʠʟ ʉ-ʦʙʨʘʟʥʦʛʦ ʧʨʦʬʠʣʷ 

ʪʦʣɦʠʥʘ ʠ ʚʳʩʦʪʘ ʩʝʯʝʥʠʷ ʢʦʪʦʨʦʛʦ 2 ʠ 280 ʤʤ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 1, ʙ) [5; 6]. ʐʘʛ ʨʘʤ ʪʘʢʞʝ ʩʦ-

ʩʪʘʚʣʷʝʪ 3; 4 ʠʣʠ 6 ʤ. 

ɺ ʉʊʆ [5] ʚʳʧʫʱʝʥʥʦʝ ʎʅʀʀʇʉʂ ʚ 2011 ʛʦʜʫ 

ʧʨʠʚʦʜʠʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʢʘʨʢʘʩʘ 

ʃʉʊʂ ʥʘ ʦʩʥʦʚʝ ʨʘʤ ʄʦʩʢʘʣʝʚʘ (ʨʠʩ. 1, ʚ). 

ʈʘʤʘ ʄʦʩʢʘʣʝʚʘ ʩʦʩʪʦʠʪ ʠʟ ʩʧʣʦʰʥʦʩʪʝʥʯʘ-

ʪʦʛʦ ʨʠʛʝʣʷ ʠ ʨʝʰʝʪʯʘʪʳʭ ʢʦʣʦʥʥ. ʈʠʛʝʣʴ ʠʟʛʦʪʘʚ-

ʣʠʚʘʝʪʩʷ ʠʟ ʩʧʘʨʝʥʥʳʭ ʉ-ʧʨʦʬʠʣʝʡ ʚʳʩʦʪʦʡ ʩʝʯʝ-

ʥʠʷ 250-280 ʤʤ. ʈʝʰʝʪʯʘʪʳʝ ʢʦʣʦʥʥʳ ʨʘʤʳ ʚʳʧʦʣ-

ʥʷʶʪ ʠʟ ʛʥʫʪʳʭ ʧʨʦʬʠʣʝʡ C-ʦʙʨʘʟʥʦʛʦ ʩʝʯʝʥʠʷ 

ʚʳʩʦʪʦʡ ʥʝ ʙʦʣʝʝ 280 ʤʤ. ʅʘʢʣʦʥʥʘʷ ʚʝʪʚʴ ʢʦʣʦʥʥʳ 

ʚʧrʦʣʥʷʝʪʩʷ ʠʟ ʩʧʘʨʝʥʥʳʭ ʛʥʫʪʳʭ ʧʨʦʬʠʣʝʡ ʠ ʢʨʝ-

ʧʠʪʩʷ ʢ ʨʠʛʝʣʶ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,5 ʤ ʦʪ ʢʘʨʥʠʟʘ ʨʘʤʳ 

ʩ ʧʦʤʦʱʴʶ ʬʘʩʦʥʦʢ. ɺʝʨʪʠʢʘʣʴʥʘʷ ʚʝʪʚʴ ʚʳʧʦʣʥʷ-

ʝʪʩʷ ʠʟ ʛʥʫʪʳʭ ʧʨʦʬʠʣʝʡ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʦ ʜʣʠʥʝ 

ʤʝʞʜʫ ʩʦʙʦʡ ʧʣʘʥʢʘʤʠ ʩ ʰʘʛʦʤ 500 ʤʤ. ʕʣʝʤʝʥʪʳ 

ʨʝʰʝʪʢʠ ʢʦʣʦʥʥ ʚʳʧʦʣʥʷʶʪʩʷ ʠʟ ʦʜʠʥʦʯʥʳʭ ʛʥʫ-

ʪʳʭ ʧʨʦʬʠʣʝʡ. ʇʨʦʣʝʪ ʨʘʤ ʄʦʩʢʘʣʝʚʘ ʚʘʨʴʠʨʫʝʪʩʷ 

ʦʪ 12 ʜʦ 15 ʤ, ʘ ʚʳʩʦʪʘ ʦʪ 4,8 ʜʦ 8,4 ʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʨʦʣʝʪʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʎʅʀʀʇʉʂ ʨʘʟʨʘʙʘʪʳʚʘʝʪ 

ʠ ʛʦʪʦʚʠʪ ʢ ʚʳʧʫʩʢʫ ʪʠʧʦʚʳʝ ʩʝʨʠʠ ʪʘʢʠʭ ʨʘʤ ʜʣʷ 

ʤʘʩʩʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʈʘʤʳ ʠʥʩʪʠʪʫʪʘ ʎʅʀʀʕʇ ʠʤ. ɹ.ʉ. ʄʝʟʝʥ-

ʮʝʚʘ 

ʎʅʀʀʕʇ ʠʤ. ɹ.ʉ. ʄʝʟʝʥʮʝʚʘ ʚ 1990 ʛ. ʚʳʧʫ-

ʩʪʠʣ ʩʝʨʠʶ [7] ʚ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ 

ʨʘʤ (ʨʠʩ. 2) ʥʘ ʦʩʥʦʚʝ ʭʦʣʦʜʥʦʢʘʪʘʥʳʭ ʧʨʦʬʠʣʝʡ 

ʇʝʨʚʦʫʨʘʣʴʩʢʦʛʦ ʟʘʚʦʜʘ ʢʦʤʧʣʝʢʪʥʳʭ ʤʝʪʘʣʣʦʢʦʥ-

ʩʪʨʫʢʮʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʩʝʨʠʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʭʦʣʦʜʥʦʢʘʪʘʥʳʝ ʧʨʦʬʠʣʠ ʪʦʣʱʠʥʦʡ 3; 4 ʠ 5 ʤʤ (ʯʪʦ 

ʥʝ ʧʦʜʭʦʜʠʪ ʧʦʜ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʥʢʦʩʪʝʥʥʦʛʦ ʧʨʦ-

ʬʠʣʷ), ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ 

ʧʨʦʬʠʣʝʡ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ.  
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ʈʠʩʫʥʦʢ 2. ʈʘʤʘ ʠʥʩʪʠʪʫʪʘ ʎʅʀʀʕʇ ʠʤ. ɹ.ʉ. ʄʝʟʝʥʮʝʚʘ 

 

ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʨʘʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʩʠʤʤʝʪʨʠʯʥʳʡ ʜʚʫʭʩʢʘʪʥʳʡ ʨʠʛʝʣʴ ʩ ʟʘʪʷʞʢʦʡ, 

ʰʘʨʥʠʨʥʦ ʦʧʝʨʪʳʡ ʥʘ ʟʘʱʝʤʣʸʥʥʳʝ ʚ ʦʩʥʦʚʘʥʠʠ 

ʢʦʣʦʥʥʳ. ɿʘʪʷʞʢʘ ʢʨʝʧʠʪʩʷ ʢ ʨʠʛʝʣʶ ʚ ʝʛʦ ʦʧʦʨʥʳʭ 

ʫʟʣʘʭ ʩ ʨʘʩʯʝʪʥʳʤ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ, ʢʦʪʦʨʳʡ ʩʦʚ-

ʤʝʩʪʥʦ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ʚ ʢʦʥʴʢʦ-

ʚʦʤ ʫʟʣʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʫʶ ʵʧʶʨʫ ʠʟʛʠʙʘ-

ʶʱʠʭ ʤʦʤʝʥʪʦʚ ʚ ʨʠʛʝʣʝ. ɺʩʝ ʵʣʝʤʝʥʪʳ ʨʘʤ ʚʳʧʦʣ-

ʥʝʥʳ ʠʟ ʉ-ʦʙʨʘʟʥʳʭ ʭʦʣʦʜʥʦʢʘʪʘʥʳʭ ʧʨʦʬʠʣʝʡ 

ʪʦʣʱʠʥʦʡ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, 3; 4 ʠ 5 ʤʤ. 

ʈʘʤʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʣʝʪʦʤ ʦʪ 14,4 ʜʦ 24 ʤ ʠ 

ʚʳʩʦʪʦʡ ʜʦ 9,5 ʤ. ʐʘʛ ʨʘʤ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 6 ʤ. ʂʘʨʢʘʩʳ ʥʘ ʦʩʥʦʚʝ ʪʘʢʠʭ ʨʘʤ 

ʤʦʛʫʪ ʠʤʝʪʴ ʜʦ ʪʨʝʭ ʧʨʦʣʝʪʦʚ. 

ʈʘʤʳ ʢʦʤʧʘʥʠʠ ʆʆʆ "ʋʅʀʂʆʅ" 

ʆʆʆ "ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʠ ʧʨʦʝʢʪʥʦ-

ʩʪʨʦʠʪʝʣʴʥʘʷ ʬʠʨʤʘ "ʋʅʀʂʆʅ" ʨʘʟʨʘʙʦʪʘʣʘ ʢʘʨ-

ʢʘʩ ʦʜʥʦʵʪʘʞʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʪʠʧʘ 

ʋʅʀʊʕʂʉ-ʈ1 ʠʟ ʪʦʥʢʦʩʪʝʥʥʳʭ ʧʨʦʬʠʣʝʡ (ʨʠʩ. 3) 

[8]. 

 

 
ʈʠʩʫʥʦʢ 3 ʈʘʤʘ ʢʘʨʢʘʩʘ ʋʅʀʊʕʂʉ-ʈ1 

 

ʅʝʩʫʱʠʡ ʢʘʨʢʘʩ ʋʅʀʊʕʂʉ-ʈ1 ʚʳʧʦʣʥʝʥ ʚ 

ʚʠʜʝ ʦʜʥʦʧʨʦʣʝʪʥʳʭ ʨʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩ ʰʘʛʦʤ 

3; 4,5 ʠʣʠ 6 ʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʟʜʘʥʠʷ 

ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʛʨʫʟʦʢ. ʂʦʣʦʥʥʳ ʢʘʨʢʘʩʘ ʞʝʩʪʢʦ 

ʩʦʝʜʠʥʝʥʳ ʩ ʬʫʥʜʘʤʝʥʪʦʤ ʠ ʚʳʧʦʣʥʝʥʳ ʠʟ ʛʥʫʪʳʭ 

S-ʧʨʦʬʠʣʝʡ. ʈʠʛʝʣʴ ʨʘʤʳ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʰʧʨʝʥ-

ʛʝʣʴʥʦʡ ʙʘʣʢʠ (ʫʢʣʦʥ 25%) ʠʟ S-ʧʨʦʬʠʣʝʡ ʠ ʟʘʪʷʞ-

ʢʦʡ ʠʟ ʢʨʫʛʣʦʡ ʩʪʘʣʠ. ʆʧʠʨʘʥʠʝ ʨʠʛʝʣʝʡ ʥʘ ʢʦ-

ʣʦʥʥʳ ʢʘʨʢʘʩʘ ï ʰʘʨʥʠʨʥʦʝ. ʆʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʫʩʠʣʠʡ ʚ ʚʝʨʭʥʝʤ ʧʦʷʩʝ ʰʧʨʝʥʛʝʣʴʥʦʡ 

ʙʘʣʢʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʵʢʩʮʝʥʪʨʠʩʠ-

ʪʝʪʘ ʫʟʣʘ ʢʨʝʧʣʝʥʠʷ ʟʘʪʷʞʢʠ (ʢʘʢ ʫ ʨʘʤʳ ʠʥʩʪʠʪʫʪʘ 

ʎʅʀʀʕʇ). 

ʈʘʤʳ ʢʘʨʢʘʩʘ ʧʨʠ ʚʳʩʦʪʝ ʜʦ 7,2 ʤ ʠʤʝʶʪ ʧʨʦ-

ʣʝʪ ʥʝ ʙʦʣʝʝ 21 ʤ. ʇʨʠ ʙʦʣʴʰʝʡ ʚʳʩʦʪʝ (ʜʦ 9 ʤ), ʢʦ-

ʣʦʥʥʳ ʚʳʧʦʣʥʷʶʪʩʷ ʠʟ ʧʨʦʢʘʪʥʦʛʦ ʠʣʠ ʩʚʘʨʥʦʛʦ 

ʧʨʦʬʠʣʷ. ɺ ʢʘʨʢʘʩʘʭ ʪʠʧʘ ʋʅʀʊʕʂʉ-ʈ1 ʪʘʢʞʝ ʚʦʟ-

ʤʦʞʥʘ ʫʩʪʘʥʦʚʢʘ ʧʦʜʚʝʩʥʳʭ ʢʨʘʥʦʚ ʛʨʫʟʦʧʦʜʲʝʤ-

ʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 2 ʪ (ʩʤ. ʨʠʩ. 3). 

ʌʠʨʤʘ "ʋʅʀʂʆʅ" ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʣʘ ʢʦʥ-

ʩʪʨʫʢʮʠʶ ʨʘʤʳ ʪʠʧʘ ʋʅʀʉʇɽʎ-ʈ1 [9], ʢʦʪʦʨʘʷ 

ʘʥʘʣʦʛʠʯʥʘ ʨʘʤʝ ʋʅʀʊʕʂʉ-ʈ1, ʩ ʪʝʤ ʦʪʣʠʯʠʝʤ, 

ʯʪʦ ʨʠʛʝʣʴ ʧʝʨʚʦʡ ʨʘʤʳ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʬʝʨʤʳ. 

ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʣʝʪ ʨʘʤʳ ʜʦ 24 ʤ.  

ʈʘʤʳ ʢʦʤʧʘʥʠʠ ʆʆʆ "ɸʥʜʨʦʤʝʪʘ" 

ʂʦʤʧʘʥʠʷ "ɸʥʜʨʦʤʝʪʘ" ʨʘʟʨʘʙʦʪʘʣʘ ʢʘʨʢʘʩ ʩʝ-

ʨʠʠ "ʉʊɽʈʂ" (ʨʠʩ. 4) [14] ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦ-

ʠʟʚʦʜʠʪ ʠʭ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʟʘʚʦʜʝ. 
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ʈʠʩʫʥʦʢ 4. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʤʳ ʪʠʧʘ "ʉʊɽʈʂ"  

 

ʈʘʤʘ ʪʠʧʘ "ʉʊɽʈʂ" ʩʦʩʪʦʠʪ ʠʟ ʩʧʣʦʰʥʦʩʪʝʥ-

ʯʘʪʳʭ ʢʦʣʦʥʥ ʠʟ ʩʧʘʨʝʥʥʳʭ ʉ-ʧʨʦʬʠʣʝʡ ʞʝʩʪʢʦ ʩʦ-

ʝʜʠʥʸʥʥʳʝ ʩ ʬʫʥʜʘʤʝʥʪʘʤʠ. ʈʠʛʝʣʴ ʨʘʤʳ ʚʳʧʦʣʥʝʥ 

ʚ ʚʠʜʝ ʪʨʝʫʛʦʣʴʥʦʡ ʬʝʨʤʳ, ʧʦʷʩʘ ʠ ʨʝʰʝʪʢʘ ʢʦʪʦ-

ʨʦʡ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʪʘʢʞʝ ʠʟ ʩʧʘʨʝʥʥʳʭ ʉ-ʧʨʦʬʠ-

ʣʝʡ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʪʠʧʘ ʨʘʤʳ ʷʚʣʷʝʪʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʬʘʩʦʥʦʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʵʣʝʤʝʥʪʦʚ 

ʤʝʞʜʫ ʩʦʙʦʡ (ʩʤ. ʨʠʩ. 4). ʇʨʦʣʝʪ ʨʘʤʳ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 12-24 ʤ (ʤʦʜʫʣʴ 3 ʤ), ʘ ʚʳʩʦʪʘ ʦʪ 3 ʤ ʜʦ 8 

ʤ.  

ʂʘʨʢʘʩ ʪʠʧʘ "ʉʊɽʈʂ" ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ 

ʢʦʥʬʠʛʫʨʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʠʜʘʪʴ ʟʜʘʥʠʶ ʥʝʦʙ-

ʭʦʜʠʤʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʙ-

ʣʠʢ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʢʘʨʢʘʩ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʥʝ-

ʩʢʦʣʴʢʠʭ ʧʨʦʣʝʪʦʚ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʦʧʠʨʘʝʤʫʶ ʥʘ 

ʩʦʙʩʪʚʝʥʥʳʝ ʢʦʣʦʥʥʳ (ʨʠʩ. 5, ʘ), ʣʠʙʦ ʠʤʝʪʴ ʦʙʱʫʶ 

ʜʚʫʭʩʢʘʪʥʫʶ ʢʨʦʚʣʶ (ʨʠʩ. 5, ʙ). 

 
ʈʠʩʫʥʦʢ 5. ʂʦʥʬʠʛʫʨʘʮʠʠ ʢʘʨʢʘʩʘ "ʉʊɽʈʂ": 

ʘ ï ʤʥʦʛʦʧʨʦʣʝʪʥʘʷ ʨʘʤʘ; ʚ ï ʪʨʸʭʧʨʦʮʝʥʪʥʘʷ ʨʘʤʘ ʩ ʦʙʱʝʡ ʢʨʦʚʣʝʡ 

 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʦʧʦʨʥʳʭ ʤʦ-

ʩʪʦʚʳʭ ʢʨʘʥʦʚ ʚ ʟʜʘʥʠʠ, ʚ ʥʝʤ ʫʩʪʨʘʠʚʘʶʪ ʩʘʤʦʩʪʦ-

ʷʪʝʣʴʥʫʶ ʢʨʘʥʦʚʫʶ ʵʩʪʘʢʘʜʫ ʠʟ ʛʦʨʷʯʝʢʘʪʘʥʳʭ 

ʧʨʦʬʠʣʝʡ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʨʘʤʳ ʢʦʤʧʦʥʫʶʪʩʷ ʚ 

ʢʘʨʢʘʩʳ ʧʦ ʨʘʤʥʦ-ʩʚʷʟʝʚʦʡ ʩʭʝʤʝ, ʚ ʢʦʪʦʨʦʡ ʞʝʩʪ-

ʢʦʩʪʴ ʚ ʧʣʦʩʢʦʩʪʠ ʨʘʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʘʤʦʡ ʨʘ-

ʤʦʡ, ʘ ʞʝʩʪʢʦʩʪʴ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʠʩʪʝ-

ʤʦʡ ʩʚʷʟʝʡ.  

ʂʘʨʢʘʩʳ ʪʘʢʦʛʦ ʪʠʧʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ ʦʜʥʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ, 

ʩʢʣʘʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʡ. 

ʈʘʟʨʘʙʦʪʢʦʡ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʢʘʨʢʘʩʦʚ ʠʟ 

ʃʉʊʂ ʟʘʥʠʤʘʶʪʩʷ ʪʘʢʞʝ ʬʠʨʤʳ: "ʁʦʨʠʩʀʜʝ"; "ʕʢ-

ʩʝʨʛʠʷ"; "ʀʅʉʀ" [16] ʠ ʧʨ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʠʚʝʜʝʥʥʳʭ 

ʨʘʤ. ɺʳʚʦʜʳ 

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ (ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʝʤ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ) ʜʘʥ-

ʥʳʭ ʨʘʤ ʧʝʨʝʜ ʨʘʤʘʤʠ ʠʟ ʛʦʨʷʯʝʢʘʪʘʥʳʭ ʧʨʦʬʠʣʝʡ 

ʷʚʣʷʝʪʩʷ ʠʭ ʤʘʣʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ [3; 4]. ʕʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʠ ʥʘ ʬʫʥʜʘʤʝʥʪʳ ʠ ʦʩʥʦ-

ʚʘʥʠʝ, ʦʜʥʘʢʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʫʭʫʜʰʘʝʪ ʵʢʩ-

ʧʣʫʘʪʘʮʠʶ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ï ʩʠʣʳ ʧʫʯʝʥʠʷ ʤʦ-

ʛʫʪ ʚʳʟʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʝʬʦʨ-

ʤʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʧʨʠʤʝʥʝʥʠʷ ʨʘʤ ʠʟ ʃʉʊʂ 

ʥʘ ʩʠʣʴʥʦʧʫʯʠʥʠʩʪʳʭ ʛʨʫʥʪʘʭ. ʄʘʣʳʡ ʚʝʩ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʝʛʢʫʶ 

ʛʨʫʟʦʧʦʜʲʝʤʥʫʶ ʪʝʭʥʠʢʫ ʚ ʧʨʦʮʝʩʩʝ ʤʦʥʪʘʞʘ.  

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʪʘʢʠʭ ʨʘʤ ʷʚʣʷʝʪʩʷ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʧʦ ʠʟʛʠʙʥʦ-ʢʨʫʪʠʣʴʥʦʡ ʬʦʨʤʝ ʧʨʠ ʥʝʨʘʮʠʦ-

ʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʩʚʷʟʝʡ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʧʨʦʚʝ-

ʜʝʥʥʦʤʫ ʨʘʩʯʝʪʫ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʥʝʩʫ-

ʱʠʝ ʵʣʝʤʝʥʪʳ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʨʘʤ ʚʳʧʦʣʥʝʥʳ 

ʠʟ ʉ-ʦʙʨʘʟʥʳʭ ʠʣʠ S-ʦʙʨʘʟʥʳʭ ʭʦʣʦʜʥʦʢʘʪʘʥʳʭ 

ʧʨʦʬʠʣʝʡ ʦʪʢʨʳʪʦʛʦ ʩʝʯʝʥʠʷ (ʢʨʦʤʝ ʨʘʤ 

ʎʅʀʀʕʇʘ), ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʢʨʫʪʠʣʴʥʫʶ ʞʝʩʪʢʦʩʪʴ 

ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʤʢʥʫʪʳʤ ʩʝʯʝ-

ʥʠʝʤ.  
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ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʩʦ-

ʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʠʥʘʤʠʯʝʩʢʠʤ 

ʥʘʛʨʫʟʢʘʤ, ʚ ʪ.ʯ. ʩʝʡʩʤʠʯʝʩʢʠʤ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʝʩʩʠ-

ʨʫʶʱʝʤʫ ʦʙʨʫʰʝʥʠʶ. ɺʜʦʙʘʚʦʢ ʦʪʢʨʳʪʳʤʠ ʦʩʪʘ-

ʶʪʩʷ ʧʨʦʙʣʝʤʳ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʨʨʦʟʠ-

ʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʦʮʠʥʢʦʚʘʥʥʳʭ ʪʦʥʢʦʩʪʝʥʥʳʭ ʧʨʦ-

ʬʠʣʝʡ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʠʩʘʥʥʳʭ ʨʘʤ ʠʟ ʦʮʠʥʢʦʚʘʥ-

ʥʳʭ ʪʦʥʢʦʩʪʝʥʥʳʭ ʧʨʦʬʠʣʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠ 

ʧʨʦʣʝʪʘʭ ʦʪ 10 ʜʦ 24 ʤ ʠ ʚʳʩʦʪʦʡ ʜʦ 9,5 ʤ, ʚ ʨʘʡʦʥʘʭ 

ʩʝʡʩʤʠʯʥʦʩʪʴʶ ʜʦ 8 ʙʘʣʣʦʚ ʚʢʣʶʯʠʪʝʣʴʥʦ [9]. ʇʨʠ 

ʧʨʦʣʝʪʘʭ ʙʦʣʝʝ 30 ʤ ʥʝʩʫʱʠʝ ʵʣʝʤʝʥʪʳ ʨʘʤ (ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʬʝʨʤʳ) ʩʣʝʜʫʝʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʠʟ ʛʦ-

ʨʷʯʝʢʘʪʘʥʳʭ ʧʨʦʢʘʪʥʳʭ ʧʨʦʬʠʣʝʡ. ʆʜʥʘʢʦ ʤʳ ʩʯʠ-

ʪʘʝʤ, ʯʪʦ ʧʨʠ ʢʦʤʧʦʥʦʚʢʝ ʩʝʯʝʥʠʡ ʢʦʣʦʥʥ ʠʟ ʉ-ʦʙ-

ʨʘʟʥʳʭ ʠʣʠ S-ʦʙʨʘʟʥʳʭ ʪʦʥʢʦʩʪʝʥʥʳʭ ʧʨʦʬʠʣʝʡ ʚ 

ʟʘʤʢʥʫʪʦʝ, ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʣʝʪ ʨʘʤ ʜʦ 36 ʤ, 
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OF CURING 

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʬʠʙʨʦʙʝʪʦʥʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʦ ʠʟʛʦʪʦʚʣʝʥʦ ʜʝʚʷʪʴ ʦʙʨʘʟʮʦʚ ʙʝʪʦʥʘ ʥʝʠʟʤʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʦʡ ʬʠʙʨʳ. ʊʨʠ ʠʟ ʥʠʭ ʥʘʙʠʨʘʣʠ ʧʨʦʯʥʦʩʪʴ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʨʠ ʦʙ-

ʨʘʟʮʘ ʟʘʪʚʝʨʜʝʚʘʣʠ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ (ʚʦʜʥʘʷ ʚʘʥʥʘ) ʠ ʪʨʠ - ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʚ ʙʝʪʦʥʝ 

ʚ ʭʦʜʝ ʪʚʝʨʜʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʨʷʜʢʘ 400). ʇʦʩʣʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʩʨʦʢʘ ʪʚʝʨʜʝʥʠʷ ʚʩʝ 

ʦʙʨʘʟʮʳ ʙʳʣʠ ʠʩʧʳʪʘʥʳ ʥʘ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ (ʪʨʝʭʪʦʯʝʯʥʳʡ ʠʟʛʠʙ) ʩʦʛʣʘʩʥʦ [1,5]. 

ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʠʩʧʳʪʘʥʠʡ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʚʣʠʷʥʠʠ ʫʩʣʦʚʠʡ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʚʦʡʩʪʚʘ ʬʠʙʨʦʙʝ-

ʪʦʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʝʛʦ ʦʩʪʘʪʦʯʥʫʶ ʧʨʦʯʥʦʩʪʴ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥʳ ʚ ʦʙʨʘʟʮʝ. 

Abstract. 

The article presents the results of the study of the strength properties of fiber concrete under different condi-

tions of strength gain. This was made nine concrete samples of unchanging composition with the use of polypro-

pylene fibers. Three of them were gaining strength under normal conditions, three samples were solidified in an 

aqueous medium (water bath) and three - at elevated temperatures (in concrete during hardening the temperature 

was maintained at about 400). After the standard term of hardening all samples were tested for tensile strength at 

bending (three-point bending) according to [1,5]. On the basis of these tests, conclusions are made about the 

influence of strength gain conditions on the properties of fiber concrete, including its residual strength after the 

formation of a crack in the sample. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʯʥʦʩʪʴ, ʦʩʪʘʪʦʯʥʘʷ ʧʨʦʯʥʦʩʪʴ, ʙʝʪʦʥ, ʬʠʙʨʦʙʝʪʦʥ, ʬʠʙʨʘ. 

Keywords: strength, residual strength, concrete, fiber concrete, fiber. 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʩʪʘʣ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴʩʷ ʪʘʢʦʡ ʤʘʪʝ-
ʨʠʘʣ, ʢʘʢ ʬʠʙʨʦʙʝʪʦʥ. ʇʦ ʤʝʨʝ ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ 
ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʤ ʚʩʝ ʯʘʱʝ ʩʪʘʣʠ 
ʟʘʤʝʥʷʪʴʩʷ ʙʝʪʦʥʥʳʝ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 
ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʦʨʫʞʝ-
ʥʠʡ. ɼʘʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 
ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʬʠʙʨʦʙʝʪʦʥʘ ʦʙʣʘʜʘʶʪ ʥʝʢʦʪʦ-
ʨʳʤʠ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʭ 
ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʙʝʪʦʥʘ ʠʣʠ ʞʝʣʝʟʦʙʝʪʦʥʘ, ʘ ʪʘʢʞʝ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʩʪʦʪʦʡ ʚʦʟʚʝʜʝʥʠʷ ʬʠʙʨʦʙʝ-
ʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʞʝʣʝʟʦʙʝʪʦʥ-
ʥʳʤ ʠ ʤʦʥʦʣʠʪʥʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘʤʠ.  
ʌʠʙʨʦʙʝʪʦʥ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʢʦʤʧʦʟʠ-

ʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʷʚʣʷʶʱʠʡʩʷ ʦʩʦʙʦ ʧʨʦʯʥʳʤ 
ʚʠʜʦʤ ʙʝʪʦʥʘ ʩ ʦʜʥʦʨʦʜʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʘʨʤʠ-
ʨʫʶʱʠʤʠ ʚʦʣʦʢʥʘʤʠ. ɸʨʤʠʨʫʶʱʠʝ ʚʦʣʦʢʥʘ ʠʣʠ 
ʬʠʙʨʘ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ 
ʤʘʪʝʨʠʘʣʘ. ʌʠʙʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʨʤʠʨʫʶ-
ʱʠʡ ʤʘʪʝʨʠʘʣ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʪʝʢʩʪʫ-
ʨʘʤʠ. ʈʘʟʣʠʯʘʶʪ: ʤʝʪʘʣʣʠʯʝʩʢʠʝ, ʩʪʝʢʣʷʥʥʳʝ, 

ʥʘʪʫʨʘʣʴʥʳʝ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ. ʆʪ ʪʠʧʘ ʚʦ-
ʣʦʢʦʥ ʟʘʚʠʩʷʪ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ ʙʝʪʦʥʘ [1]. 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʠʙ-
ʨʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ [10], ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʚʣʠ-
ʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʩʪʘʪʦʯʥʫʶ ʧʨʦʯ-
ʥʦʩʪʴ. ɸ ʚʦʧʨʦʩ ʚʣʠʷʥʠʷ ʫʩʣʦʚʠʡ ʪʚʝʨʜʝʥʠʷ, ʘ 
ʠʤʝʥʥʦ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʢʘʢ ʚʣʘʞʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘ-
ʪʫʨʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥ, ʦʜʥʘʢʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥ-
ʥʳʭ ʦʙʣʘʩʪʝʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʪʠ ʬʘʢʪʦʨʳ ʠʤʝʶʪ 
ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ. ʊʘʢ ʚ ʧʦʜʟʝʤʥʦʤ ʩʪʨʦʠ-
ʪʝʣʴʩʪʚʝ ʙʝʪʦʥʥʳʝ ʨʘʙʦʪʳ ʟʘʯʘʩʪʫʶ ʚʝʜʫʪʩʷ ʚ ʫʩʣʦ-
ʚʠʷʭ, ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦ-
ʚʠʡ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ. ʍʘʨʘʢʪʝʨʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 
ʚʝʜʝʥʠʷ ʨʘʙʦʪ ʚ ʧʦʜʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʧʦ-
ʚʳʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʘ ʠʥʦʛʜʘ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ 
ʢʦʥʪʘʢʪ ʥʝʟʘʪʚʝʨʜʝʚʰʝʛʦ ʙʝʪʦʥʘ ʩ ʚʦʜʦʡ, ʪʘʢʞʝ ʚʦʟ-
ʤʦʞʝʥ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʪʝʤʧʝʨʘʪʫʨ ʦʪ ʦʪʨʠʮʘʪʝʣʴ-
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ʥʳʭ (ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫ-
ʞʝʥʠʡ ʚ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʝ), ʜʦ 40-500ʉ (ʥʘ ʛʣʫʙʦʢʠʭ 
ʛʦʨʠʟʦʥʪʘʭ ʨʫʜʥʠʢʦʚ).  
ɺʚʠʜʫ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʣʦʞʥʦʩʪʝʡ ʜʦʩʪʘʚʢʠ ʤʘ-

ʪʝʨʠʘʣʦʚ ʚ ʧʦʜʟʝʤʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʨʝʙʦʚʘʥʠʡ 
ʚʦʟʚʝʜʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʢʨʦʪʯʘʡʰʠʝ ʩʨʦʢʠ ʜʣʷ 
ʫʩʢʦʨʝʥʠʷ ʨʘʙʦʪ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʙʱʘʷ ʧʨʦʠʟ-
ʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʚʚʠʜʫ ʦʩʦʙʝʥ-
ʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʜʦʩʪʠʛʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ 
ʬʠʙʨʳ (ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʠ ʜʨʫʛʦʝ), ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʦʜ-
ʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʣʫʯʘʶʪ ʬʠʙʨʦʙʝʪʦʥʥʳʝ ʢʦʥ-
ʩʪʨʫʢʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʬʠʙʨʳ ʟʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫ-
ʶʪʩʷ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʝ ʚʦʣʦʢʥʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʚ 
ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʭʦʜʷʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ 
(ʣʝʛʢʦʩʪʴ ʟʘʤʝʰʠʚʘʥʠʷ ʠ ʥʘʥʝʩʝʥʠʷ ʙʝʟʦʧʘʣʫʙʦʯ-
ʥʳʤʠ ʩʧʦʩʦʙʘʤʠ), ʘ ʪʘʢʞʝ ʠʭ ʩʪʦʡʢʦʩʪʠ ʢ ʢʦʨʨʦʟʠʠ 
ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠʣʠ ʢʦʥʪʘʢʪʘ 
ʙʝʪʦʥʘ ʩ ʚʦʜʦʡ (ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʪʦʥʥʝʣʠ ʠ ʚʦʜʦ-
ʩʦʜʝʨʞʘʱʠʝ ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ).  
ɸʥʘʣʠʟ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ [3,4] 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʣʦʚʠʷ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ 
ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʢʦʥʝʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥ-
ʩʪʨʫʢʮʠʠ. ʅʘʙʦʨ ʧʨʦʯʥʦʩʪʠ ʮʝʤʝʥʪʦʩʦʜʝʨʞʘʱʠʭ 
ʩʤʝʩʝʡ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʷʚ-
ʣʝʥʠʝʤ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʚʩʪʫʧʘʷ 
ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʦʜʦʡ, ʦʙʨʘʟʫʝʪ ʥʦʚʳʝ ʩʦʝʜʠ-
ʥʝʥʠʷ. ɼʘʥʥʘʷ ʭʠʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦ-
ʩʪʝʧʝʥʥʦ, ʪʘʢ ʢʘʢ ʚʦʜʘ ʧʨʦʥʠʢʘʝʪ ʚ ʮʝʤʝʥʪʥʫʶ 
ʤʘʩʩʫ ʩ ʥʝʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ [7]. ʀʩʭʦʜʷ ʠʟ ʦʙʱʠʭ 
ʩʦʦʙʨʘʞʝʥʠʡ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʙʝʪʦʥ ʣʫʯʰʝ 
ʥʘʙʠʨʘʝʪ ʧʨʦʯʥʦʩʪʴ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʠ ʧʨʠ ʧʦʚʳʰʝʥ-
ʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʚ ʧʨʝʜʝʣʘʭ ʨʘʮʠʦʥʘʣʴʥʳʭ ʚʝʣʠ-
ʯʠʥ), ʯʝʤ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʙʦʨʘ ʧʨʦʯʥʦ-
ʩʪʠ. ʅʦ ʢʘʢ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʦʩʪʘʪʦʯʥʘʷ ʧʨʦʯʥʦʩʪʴ, 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʘʷ ʚ [5], ʘ ʪʘʢʞʝ ʢʘʢ ʙʫʜʝʪ ʠʟʤʝ-
ʥʷʪʴʩʷ ʪʘʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʦʪʥʦ-
ʰʝʥʠʝ ʦʩʪʘʪʦʯʥʦʡ ʧʨʦʯʥʦʩʪʠ ʢ ʧʠʢʦʚʦʡ (ʫʩʣʦʚʠʝ 
ʧʦʣʥʦʡ ʠʣʠ ʯʘʩʪʠʯʥʦʡ ʟʘʤʝʥʳ ʨʘʙʦʯʝʡ ʩʪʝʨʞʥʝʚʦʡ 
ʘʨʤʘʪʫʨʳ ʬʠʙʨʦʚʳʤ ʘʨʤʠʨʦʚʘʥʠʝʤ, ʩʦʛʣʘʩʥʦ, 
ʥʘʧʨʠʤʝʨ, [6])? ɼʣʷ ʦʪʚʝʪʘ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʙʳʣʦ 
ʧʨʦʚʝʜʝʥʦ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 
ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʧʨʦʯʥʦʩʪ-

ʥʳʭ ʩʚʦʡʩʪʚ ʙʝʪʦʥʘ ʩ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʦʡ ʬʠʙʨʦʡ 
ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ. ɼʣʷ 
ʵʪʦʛʦ ʧʨʦʚʝʜʝʥ ʨʷʜ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʦ ʩʣʝʜʫʶʱʝʡ ʧʨʦ-
ʛʨʘʤʤʝ: 

- ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳʭ 
ʢʦʤʧʦʥʝʥʪʦʚ ʬʠʙʨʦʙʝʪʦʥʘ; 

- ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʙʨʘʟʮʦʚ; 
- ʚʟʚʝʰʠʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʨʦ-

ʮʝʩʩʘ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ; 
- ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʯʥʦʩʪʠ ʙʘʣʦʢ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ; 
- ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘ-

ʥʠʡ; 
- ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ. 
ʇʨʝʞʜʝ ʯʝʤ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ ʢʦʤʧʦʥʝʥʪʦʚ 

ʬʠʙʨʦʙʝʪʦʥʘ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʨʘʟʤʝʨʳ ʦʙʨʘʟʮʦʚ ʠ 
ʚʳʯʠʩʣʝʥ ʦʙʲʝʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʘʩʪʚʦʨʘ ʬʠʙʨʦʙʝ-
ʪʦʥʘ. 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ 

ʠʟʛʠʙʝ ʧʨʠʥʠʤʘʶʪʩʷ ʦʙʨʘʟʮʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 
ʬʦʨʤʫ ʧʨʠʟʤʳ ʢʚʘʜʨʘʪʥʦʛʦ ʩʝʯʝʥʠʷ ʩ ʨʘʟʤʝʨʘʤʠ 
100ʭ100ʭ400 ʤʤ [9].  
ʂʦʤʧʦʥʝʥʪʳ ʨʘʩʪʚʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

1. 

ʊʘʙʣʠʮʘ 1. 

ʂʦʤʧʦʥʝʥʪʳ ʬʠʙʨʦʙʝʪʦʥʘ 

ʂʦʤʧʦʥʝʥʪ ʄʘʩʩʘ, ʛ 

ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ 21600 

ʇʝʩʦʢ (ʩʦʦʪʥʦʰʝʥʠʝ 70/30) 

ʚ ʪ.ʯ: 

- ʢʨʫʧʥʳʡ 

- ʤʝʣʢʠʡ 

59200 

 

41560 

17760 

ɺʦʜʘ 920 

ʌʠʙʨʘ 200 

ʇʣʘʩʪʠʬʠʢʘʪʦʨ  118,8 

 

ʄʘʩʩʘ ʬʠʙʨʳ ʧʨʠʥʠʤʘʣʘʩʴ ʠʟ ʨʘʩʯʝʪʘ, ʯʪʦ ʥʘ 1 ʤ3 ʙʝʪʦʥʘ ʪʨʝʙʫʝʪʩʷ 5 ʢʛ ʬʠʙʨʳ. ʄʘʪʝʨʠʘʣ ʬʠʙʨʳ ï 

ʧʦʣʠʧʨʦʧʠʣʝʥ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʦʡ ʬʠʙʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 [8].  

ʊʘʙʣʠʮʘ 2. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʦʡ ʬʠʙʨʳ 

ʄʘʪʝʨʠʘʣ 100% ʧʦʣʠʧʨʦʧʠʣʝʥ, ʧʣʦʪʥʦʩʪʴ 0,91 ʛ/ʩʤ3 

ɼʣʠʥʘ ʚʦʣʦʢʦʥ, ʤʤ 3, 6, 9, 12 ʠ ʜʦ 51 

ɼʠʘʤʝʪʨ, ʤʢʤ 20 

ʇʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, ʄʇʘ 170-260 

ʋʜʣʠʥʝʥʠʝ ʜʦ ʨʘʟʨʳʚʘ, % 150-250 

ʍʠʤʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ ʀʩʢʣʶʯʠʪʝʣʴʥʘʷ 

ʉʪʦʡʢʦʩʪʴ ʢ ʩʦʣʷʤ, ʢʠʩʣʦʪʘʤ, ʱʝʣʦʯʘʤ ʀʩʢʣʶʯʠʪʝʣʴʥʘʷ 

ʉʪʦʡʢʦʩʪʴ ʢ ʨʘʩʪʚʦʨʠʪʝʣʷʤ ɺʳʩʦʢʘʷ 

ʕʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪʴ ʅʠʟʢʘʷ 

ʊʝʨʤʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ ʅʠʟʢʘʷ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʩʧʣʘʤʝʥʝʥʠʷ, 0ʉ 320 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ, 0ʉ 160 
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ʆʙʨʘʟʮʳ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʚ ʬʦʨʤʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ [2] ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʬʦʨʤʳ 

9,123 ʢʛ. ʋʪʨʘʤʙʦʚʢʘ ʠ ʫʧʣʦʪʥʝʥʠʝ ʩʤʝʩʠ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ [2]. 

ʊʘʢʞʝ ʥʘ ʦʙʨʘʟʮʳ ʧʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʳʣʘ ʥʘʥʝʩʝʥʘ ʤʘʨʢʠʨʦʚʢʘ ʠ ʜʘʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1. ʀʟʛʦʪʦʚʣʝʥʠʝ ʦʙʨʘʟʮʦʚ 

 

ʇʦ ʠʩʪʝʯʝʥʠʠ ʥʝʜʝʣʠ ʩ ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʩʥʷʪʳ ʬʦʨʤʳ ʠ ʧʦʣʫʯʝʥʥʳʝ ʙʘʣʢʠ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʫʩʣʦʚʠʷʭ. ɹʘʣʢʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʚʟʚʝʰʝʥʳ. ʄʘʩʩʘ ʙʘʣʦʢ, ʠʭ ʤʘʨʢʠʨʦʚʢʘ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, 

ʢʘʢʠʝ ʦʙʨʘʟʮʳ ʚ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʭʨʘʥʠʣʠʩʴ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3. 

ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʙʘʣʦʢ 

ˉ ʦʙ-

ʨʘʟʮʘ 

ʋʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʄʘʩʩʘ (ʧʝʨʚʦ-

ʥʘʯ.), ʛ 

ʄʘʩʩʘ ʥʘ 17-ʳʡ ʜʝʥʴ 

ʪʚʝʨʜʝʥʠʷ, ʛ 

ʄʘʩʩʘ ʥʘ 27-ʦʡ ʜʝʥʴ 

ʪʚʝʨʜʝʥʠʷ, ʛ 

1 
çɺʣʘʞʥʳʝè ʫʩʣʦʚʠʷ (ʚ 

ʚʦʜʝ) 

9150 9250 9245 

2 9325 9425 9420 

3 9255 9355 9350 

4 

ʅʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

8960 8955 8950 

5 9185 9175 9170 

6 9130 9120 9120 

7 
ʋʩʣʦʚʠʷ ʧʦʚʳʰʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ  

9150 8985 8965 

8 9200 9035 9010 

9 9380 9245 9215 

 

ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʟʚʝʰʠʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʝ 

ʙʘʣʢʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚʦ ʚʣʘʞʥʦʡ ʩʨʝʜʝ, ʩʪʘʣʠ ʚʝʩʠʪʴ ʙʦʣʴʰʝ. ʄʘʩʩʘ ʙʘʣʦʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʫʭʠʭ 

ʫʩʣʦʚʠʷʭ, ʫʤʝʥʴʰʠʣʘʩʴ ʩʠʣʴʥʝʝ, ʯʝʤ ʤʘʩʩʘ ʙʘʣʦʢ, ʭʨʘʥʠʚʰʠʭʩʷ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʳ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʚʦʜʝ, ʙʘʣʢʠ ʚʧʠʪʳʚʘʣʠ ʚ ʩʝʙʷ ʚʦʜʫ, ʘ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʪʝʨʷʣʠ. 

ʆʙʱʠʡ ʚʠʜ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʝʨʝʜ ʠʩʧʳʪʘʥʠʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4. 

ʆʙʱʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ 

çɺʣʘʞʥʳʝè ʫʩʣʦʚʠʷ (ʚ ʚʦʜʝ) 
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ʅʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

 

ʋʩʣʦʚʠʷ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [9]. 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʠʩʧʳʪʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ 

ʤʘʩʰʪʘʙʥʦʡ ʣʠʥʝʡʢʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʨʝʜʥʷʷ ʜʣʠʥʘ 

ʧʨʦʣʝʪʘ ʦʙʨʘʟʮʘ, ʠʩʭʦʜʷ ʠʟ ʜʚʫʭ ʨʘʟʤʝʨʦʚ ʨʘʩʩʪʦʷ-

ʥʠʷ ʤʝʞʜʫ ʦʩʷʤʠ ʦʧʦʨʥʳʭ ʨʦʣʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʙʨʘʟʮʘ. ʇʨʠ ʧʦʤʦʱʠ ʰʪʘʥʛʝʥʮʠʨ-

ʢʫʣʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʨʝʜʥʷʷ ʰʠʨʠʥʘ ʦʙʨʘʟʮʘ ʠ ʨʘʩ-

ʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʝʨʰʠʥʦʡ ʥʘʜʨʝʟʘ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʴʶ 

ʦʙʨʘʟʮʘ. ʈʝʟʫʣʴʪʘʪʳ ʟʘʥʦʩʠʣʠʩʴ ʚ ʞʫʨʥʘʣ ʠʩʧʳʪʘ-

ʥʠʡ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʩ-

ʧʳʪʘʪʝʣʴʥʘʷ ʤʘʰʠʥʘ MTS Insight 200, ʤʘʢʩʠʤʘʣʴ-

ʥʦʝ ʫʩʠʣʠʝ ʢʦʪʦʨʦʡ 200 ʢʅ (ʨʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʀʩʧʳʪʘʪʝʣʴʥʘʷ ʤʘʰʠʥʘ MTS Insight 200 
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ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘʛʨʫʟʢʠ ʦʪ ʠʩʧʳʪʘ-

ʪʝʣʴʥʦʡ ʤʘʰʠʥʳ MTS Insight 200 ʢ ʦʙʨʘʟʮʘʤ, ʩʦ-

ʩʪʦʷʣʦ ʠʟ ʜʚʫʭ ʦʧʦʨʥʳʭ ʠ ʦʜʥʦʛʦ ʥʘʛʨʫʞʘʶʱʝʛʦ 

ʨʦʣʠʢʘ (ʨʠʩʫʥʦʢ 3). ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ 

ʦʧʦʨʥʳʭ ʨʦʣʠʢʦʚ ʧʨʠʥʠʤʘʣʘʩʴ 250 ʤʤ, ʩ ʧʦʛʨʝʰʥʦ-

ʩʪʴʶ 2,0 ʤʤ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʰʠʨʠʥʳ ʨʘʩʢʨʳʪʠʷ 

ʫʩʪʴʷ ʥʘʜʨʝʟʘ (CMOD) ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʳʪʘʥʠʷ ʩ 

ʦʙʝʠʭ ʩʪʦʨʦʥ ʦʪ ʥʘʜʨʝʟʘ ʥʘ ʦʙʨʘʟʝʮ ʥʘʢʣʝʠʚʘʣʠʩʴ 

ʩʧʝʮʠʘʣʴʥʳʝ ʢʨʝʧʝʞʠ, ʥʘ ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʣʠ 

ʜʘʪʯʠʢ ʧʝʨʝʤʝʱʝʥʠʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʨʘʩʩʪʦ-

ʷʥʠʝ ʤʝʞʜʫ ʥʠʞʥʝʡ ʯʘʩʪʴʶ ʦʙʨʘʟʮʘ ʠ ʣʠʥʠʝʡ ʠʟʤʝ-

ʨʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ ʤʝʥʝʝ 5 ʤʤ. ɼʣʷ ʬʠʢʩʘʮʠʠ ʧʝʨʝ-

ʤʝʱʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʘʪʯʠʢ MTS 632.11F-90, 

ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʢʦʪʦʨʦʛʦ 

0,005 ʤʤ. 

 

 
ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ (ʘ) ʠ ʦʙʱʠʡ ʚʠʜ (ʙ) ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘʛʨʫʟʢʠ: 

1 ï ʜʘʪʯʠʢ ʧʝʨʝʤʝʱʝʥʠʷ, 2 ï ʦʧʦʨʥʳʝ ʨʦʣʠʢʠ, 3 ï ʥʘʛʨʫʞʘʶʱʠʡ ʨʦʣʠʢ. 

 

ʇʨʦʮʝʩʩ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʠ ʟʘʧʠʩʴ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʠʩʧʳ-

ʪʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʩʢʦʨʦʩʪʠ ʨʘʩʢʨʳʪʠʷ ʫʩʪʴʷ 

ʥʘʜʨʝʟʘ. ʇʨʠ ʰʠʨʠʥʝ ʨʘʩʢʨʳʪʠʷ ʫʩʪʴʷ ʥʘʜʨʝʟʘ 

(CMOD) ʜʦ 0,1 ʤʤ ʩʢʦʨʦʩʪʴ ʨʘʩʢʨʳʪʠʷ ʫʩʪʴʷ 

ʥʘʜʨʝʟʘ ʥʘʟʥʘʯʘʣʘʩʴ 0,05 ʤʤ/ʤʠʥ, ʘ ʜʘʣʝʝ ʫʚʝʣʠʯʠ-

ʚʘʣʘʩʴ ʜʦ 0,2 ʤʤ/ʤʠʥ. ʀʩʧʳʪʘʥʠʝ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ 

ʜʦʩʪʠʞʝʥʠʷ ʰʠʨʠʥʳ ʨʘʩʢʨʳʪʠʷ ʫʩʪʴʷ ʥʘʜʨʝʟʘ 

(CMOD) ʥʝ ʤʝʥʝʝ 2,5 ʤʤ.  

ɿʘʧʠʩʴ ʟʥʘʯʝʥʠʡ ʥʘʛʨʫʟʢʠ ʠ ʰʠʨʠʥʳ ʨʘʩʢʨʳ-

ʪʠʷ ʫʩʪʴʷ ʥʘʜʨʝʟʘ (CMOD) ʚ ʧʝʨʚʳʝ ʜʚʝ ʤʠʥʫʪʳ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʯʘʩʪʦʪʦʡ 5 ɻʮ, ʜʘʣʝʝ ʩ ʯʘʩʪʦʪʦʡ 1 

ɻʮ. 

ʇʨʝʜʝʣ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ (LOP) ʦʧʨʝʜʝ-

ʣʷʣʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ: 

Ὢȟ
σϽὊϽὰ

ςϽὦϽὬ
ȟ 

ʛʜʝ Ὂ ï ʥʘʛʨʫʟʢʘ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʧʨʝʜʝʣʫ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ (LOP), ʅ; ὰ ï ʜʣʠʥʘ ʧʨʦʣʝʪʘ (ʨʘʩ-

ʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʦʧʦʨʥʳʭ ʨʦʣʠʢʦʚ, ʤ; ὦ ï 
ʰʠʨʠʥʘ ʦʙʨʘʟʮʘ, ʤ; Ὤ  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʝʨʰʠ-

ʥʦʡ ʥʘʜʨʝʟʘ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʴʶ ʦʙʨʘʟʮʘ, ʤ. 

ɿʥʘʯʝʥʠʝ Ὂ ʦʧʨʝʜʝʣʷʣʦʩʴ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʧʨʠ ʨʘʩʢʨʳʪʠʠ ʫʩʪʴʷ ʥʘʜʨʝʟʘ 

(CMOD) ʦʪ 0 ʜʦ 0,05 ʤʤ. 

ʇʨʝʜʝʣ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʚ ʩʝʨʠʠ ʦʙʨʘʟʮʦʚ 

ʦʧʨʝʜʝʣʷʣʩʷ ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʚ ʩʝʨʠʠ: ʠʟ ʪʨʝʭ ʦʙʨʘʟʮʦʚ ï ʧʦ ʜʚʫʤ ʥʘʠʙʦʣʴʰʠʤ ʧʦ 

ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʘʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 5. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʠʚʝʜʝʥ ʩʚʦʜʥʳʡ ʛʨʘʬʠʢ ʟʘʚʠ-

ʩʠʤʦʩʪʝʡ CMOD ʦʪ ʥʘʛʨʫʟʢʠ ʜʣʷ ʫʩʨʝʜʥʝʥʥʳʭ ʧʦ-

ʢʘʟʘʥʠʡ ʪʨʝʭ ʛʨʫʧʧ. 
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ʊʘʙʣʠʮʘ 5. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʙʝʪʦʥʘ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ 
ˉ

 

ʅ
ʘ
ʠ
ʤ
ʝ
ʥ
ʦ
ʚ
ʘ
ʥ
ʠ
ʝ
 
ʛ
ʨ
ʫ
ʧ
ʧ
ʳ
 
ʦ
ʙ
-

ʨ
ʘ
ʟ
ʮ
ʘ

 

ʅ
ʦ
ʤ
ʝ
ʨ
 
ʦ
ʙ
ʨ
ʘ
ʟ
ʮ
ʘ

 

ʐ
ʠ
ʨ
ʠ
ʥ
ʘ
 
ʦ
ʙ
ʨ
ʘ
ʟ
ʮ
ʘ
,
 
ʤ
ʤ

 

ʈ
ʘ
ʩ
ʩ
ʪ
ʦ
ʷ
ʥ
ʠ
ʝ
 
ʤ
ʝ
ʞ
ʜ
ʫ
 

ʚ
ʝ
ʨ
ʰ
ʠ
ʥ
ʦ
ʡ
 

ʥ
ʘ
ʜ
ʨ
ʝ
ʟ
ʘ
 
ʠ
 
ʚ
ʝ
ʨ
ʭ
ʥ
ʝ
ʡ
 
ʯ
ʘ
ʩ
ʪ
ʴ
ʶ
 

ʦ
ʙ
ʨ
ʘ
ʟ
ʮ
ʘ
,
 
ʤ
ʤ

 
ʅ
ʘ
ʛ
ʨ
ʫ
ʟ
ʢ
ʘ
,
 
ʦ
ʪ
ʥ
ʦ
ʩ
ʷ
ʱ
ʘ
ʷ
ʩ
ʷ
 
ʢ
 

ʧ
ʨ
ʝ
ʜ
ʝ
ʣ
ʫ
 
ʧ
ʨ
ʦ
ʧ
ʦ
ʨ
ʮ
ʠ
ʦ
ʥ
ʘ
ʣ
ʴ
ʥ
ʦ
-

ʩ
ʪ
ʠ
 
(

L
O

P
)
,
 
ʢ
ʅ

 
ʇ
ʨ
ʝ
ʜ
ʝ
ʣ
 
ʧ
ʨ
ʦ
ʧ
ʦ
ʨ
ʮ
ʠ
ʦ
ʥ
ʘ
ʣ
ʴ
ʥ
ʦ
-

ʩ
ʪ
ʠ
 
(

L
O

P
),

 ʄ
ʇ
ʘ 

ʉ
ʨ
ʝ
ʜ
ʥ
ʠ
ʡ
 
ʧ
ʨ
ʝ
ʜ
ʝ
ʣ
 
ʧ
ʨ
ʦ
ʧ
ʦ
ʨ
ʮ
ʠ
ʦ
-

ʥ
ʘ
ʣ
ʴ
ʥ
ʦ
ʩ
ʪ
ʠ
 
(

L
O

P
)
 
ʚ
 
ʛ
ʨ
ʫ
ʧ
ʧ
ʝ
,
 

ʄ
ʇ
ʘ 

ʆʩʪʘʪʦʯʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ, ʄʇʘ, 

ʇʨʠ ʚʝʣʠʯʠʥʝ ʨʘʩʢʨʳʪʠʷ ʪʨʝ-

ʱʠʥʳ (ʉʄʆD). 

0,5 1,0 1,5 2,0 2,5 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1 çɺʣʘʞʥʳʝè ʫʩʣʦ-

ʚʠʷ 

(ʛʨʫʧʧʘ ˉ1) 

1 100 90,65 7,43 5,43 

5,68 

1,63 1,90 2,08 2,08 2,09 

2 2 100 89,8 7,96 5,92 1,57 1,90 2,12 2,11 2,11 

3 3 100 87,9 6,95 5,40 1,58 1,87 2,05 2,07 2,06 

4 ʅʦʨʤʘʣʴʥʳʝ ʫʩʣʦ-

ʚʠʷ 

(ʛʨʫʧʧʘ ˉ2) 

4 100 90,9 5,32 3,87 

4,6 

1,66 1,66 1,87 1,91 1,99 

5 5 100 89,2 6,4 4,83 1,56 1,64 1,74 1,82 1,89 

6 6 100 92,4 5,91 4,16 1,57 1,68 1,76 1,79 1,86 

7 ʋʩʣʦʚʠʷ ʧʦʚʳʰʝʥ-

ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

(ʛʨʫʧʧʘ ˉ3) 

7 100 89,2 7,38 5,57 

5,32 

1,63 1,97 1,91 1,97 2,05 

8 8 100 89,0 6,58 4,98 1,67 1,87 1,79 1,87 1,93 

9 9 100 89,0 7,14 5,41 1,64 1,83 1,77 1,93 1,98 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 5 

ʠ ʥʘ ʨʠʩʫʥʢʝ 4, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʠʙʦ-

ʣʝʝ ʠʥʪʝʨʝʩʫʶʱʠʝ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʨʝʟʫʣʴʪʘʪʳ: 

1. ʍʘʨʘʢʪʝʨ ʢʨʠʚʳʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʨʦʮʝʩʩ ʠʟ-

ʤʝʥʝʥʠʷ ʧʨʝʜʝʣʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ (ʧʨʦʯʥʦʩʪʠ), 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʦʙ-

ʨʘʟʮʦʚ, ʩʦʚʧʘʜʘʝʪ ʩ ʦʞʠʜʘʝʤʳʤ ʩʦʛʣʘʩʥʦ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ [5, 6, 9] ʠ ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘ-

ʞʝʥʥʳʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʯʥʦʩʪʠ (ʧʠ-

ʢʦʚʘʷ ʧʨʦʯʥʦʩʪʴ) ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʛʨʘʥʠʮʝ ʥʘʯʘʣʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʨʝʱʠʥʳ ʧʦʩʣʝ ʢʦʪʦ-

ʨʦʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʠʡ ʩʧʘʜ ʟʥʘʯʝʥʠʡ ʧʨʦʯʥʦʩʪʠ. 

ʇʨʠ ʟʥʘʯʝʥʠʷʭ CMOD 1 - 1,5 ʤʤ ʟʥʘʯʝʥʠʷ ʦʩʪʘʪʦʯ-

ʥʦʡ ʧʨʦʯʥʦʩʪʠ ʩʪʘʙʠʣʠʟʠʨʫʶʪʩʷ ʠ ʧʨʠʥʠʤʘʶʪ ʧʦ-

ʩʪʦʷʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʘ) 
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ʙ) 

 
ʈʠʩʫʥʦʢ 4. ʉʚʦʜʥʳʡ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ CMOD ʦʪ ʥʘʧʨʷʞʝʥʠʡ ʜʣʷ ʪʨʝʭ ʩʝʨʠʡ ʦʙʨʘʟʮʦʚ: 

ʘ) ʇʦʣʥʳʡ ʛʨʘʬʠʢ ʫʩʨʝʜʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦ ʢʘʞʜʦʡ ʩʝʨʠʠ ʦʙʨʘʟʮʦʚ,  

ʙ) ʋʯʘʩʪʦʢ ʜʠʘʛʨʘʤʤʳ ʩ ʧʠʢʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ.  

1 - ʫʩʨʝʜʥʝʥʥʳʡ ʛʨʘʬʠʢ ʜʣʷ ʦʙʨʘʟʮʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, 2 - ʫʩʨʝʜʥʝʥʥʳʡ ʛʨʘʬʠʢ ʜʣʷ ʦʙʨʘʟʮʦʚ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ, 3 - ʫʩʨʝʜʥʝʥʥʳʡ ʛʨʘʬʠʢ ʜʣʷ ʦʙʨʘʟʮʦʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ. 

 

2. ʅʘʠʙʦʣʴʰʫʶ ʧʠʢʦʚʦʶ ʧʨʦʯʥʦʩʪʴ, ʦʞʠʜʘ-

ʝʤʦ, ʧʦʢʘʟʘʣʠ ʦʙʨʘʟʮʳ, ʥʘʙʠʨʘʚʰʠʝ ʧʨʦʯʥʦʩʪʴ ʚ 

ʚʦʜʥʦʡ ʩʨʝʜʝ (ʚ ʩʨʝʜʥʝʤ 5,68 ʄʇʘ), ʥʘʠʤʝʥʴʰʫʶ 

ʦʙʨʘʟʮʳ ʩ ʥʦʨʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʪʚʝʨʜʝʥʠʷ (ʚ 

ʩʨʝʜʥʝʤ 4,6 ʄʇʘ). ʆʙʨʘʟʮʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʦʡ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʧʦʢʘʟʘʣʠ ʟʥʘʯʝʥʠʝ ʩʨʝʜ-

ʥʝʡ ʧʠʢʦʚʦʡ ʧʨʦʯʥʦʩʪʠ 5,32 ʄʇʘ. 

3. ʀʟ ʛʨʘʬʠʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 4, 

ʚʠʜʥʦ, ʯʪʦ ʦʩʪʘʪʦʯʥʘʷ ʧʨʦʯʥʦʩʪʴ ʫ ʦʙʨʘʟʮʦʚ, ʥʘʙʠ-

ʨʘʶʱʠʭ ʧʨʦʯʥʦʩʪʴ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ (ʛʨʫʧʧʘ 1) ʧʨʠ 

ʨʘʩʢʨʳʪʠʠ ʪʨʝʱʠʥʳ ʙʦʣʝʝ 1,5 ʤʤ, ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, 

ʯʝʤ ʫ ʦʙʨʘʟʮʦʚ, ʥʘʙʠʨʘʶʱʠʭ ʧʨʦʯʥʦʩʪʴ ʚ ʥʦʨʤʘʣʴ-

ʥʳʭ ʫʩʣʦʚʠʷʭ (ʛʨʫʧʧʘ 2) ʠ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝ-

ʨʘʪʫʨʘʭ (ʛʨʫʧʧʘ 3). ʅʦ ʚ ʮʝʣʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʦʩʪʘʪʦʯʥʘʷ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʘ ʜʣʷ ʚʩʝ ʪʨʝʭ ʛʨʫʧʧ ʦʙʨʘʟ-

ʮʦʚ ʠ ʧʨʠ ʨʘʩʢʨʳʪʠʠ ʪʨʝʱʠʥʳ 2,5 ʤʤ ʩʦʩʪʘʚʣʷʝʪ 

ʧʦʨʷʜʢʘ 2 ʄʇʘ. 

4. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʥʘʡʜʝʥʳ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʦʪʥʦʰʝʥʠʝ ʦʩʪʘʪʦʯʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʠ CMOD 2,5 

ʤʤ ʢ ʧʠʢʦʚʦʡ ʠ ʨʘʚʥʳʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ 1-ʦʡ, 

2-ʦʡ ʠ 3-ʭ ʛʨʫʧʧ: 0,36; 0,42; 0,37. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʫʩʣʦʚʠʷ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʧʠʢʦ-

ʚʫʶ ʧʨʦʯʥʦʩʪʴ ʬʠʙʨʦʙʝʪʦʥʘ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʧʨʠ 

ʠʟʛʠʙʝ. ʇʠʢʦʚʘʷ ʧʨʦʯʥʦʩʪʴ ʦʙʨʘʟʮʦʚ, ʢʦʪʦʨʳʝ 

ʥʘʙʠʨʘʣʠ ʧʨʦʯʥʦʩʪʴ ʚʦ çʚʣʘʞʥʳʭè ʫʩʣʦʚʠʷʭ, ʧʨʝ-

ʚʳʰʘʝʪ ʧʠʢʦʚʳʝ ʧʨʦʯʥʦʩʪʠ ʜʚʫʭ ʜʨʫʛʠʭ ʛʨʫʧʧ ʦʙ-

ʨʘʟʮʦʚ ʥʘ 23% ʜʣʷ ʦʙʨʘʟʮʦʚ ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʙʦʨʘ 

ʧʨʦʯʥʦʩʪʠ ʠ ʥʘ 7% ʜʣʷ ʦʙʨʘʟʮʦʚ, ʥʘʙʠʨʘʚʰʠʭ ʧʨʦʯ-

ʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʠʩ-

ʭʦʜʷʱʠʤʠ ʚ ʪʚʝʨʜʝʶʱʝʤ ʙʝʪʦʥʝ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʚʩʪʫʧʘʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʦ-

ʜʦʡ ʦʙʨʘʟʫʝʪ ʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ.  

ɺ ʪʦʞʝ ʚʨʝʤʷ ʟʥʘʯʝʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʧʨʦʯʥʦʩʪʝʡ 

ʬʠʙʨʦʙʝʪʦʥʘ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʧʨʠ ʠʟʛʠʙʝ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʳʪʘʥʥʳʭ ʫʩʣʦʚʠʡ ʪʚʝʨʜʝʥʠʷ, 

ʙʦʣʝʝ ʪʦʛʦ ʢʘʯʝʩʪʚʝʥʥʦ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʯ-

ʥʦʩʪʠ ʦʪ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʧʠ-

ʢʦʚʦʡ ʥʘʛʨʫʟʢʠ ʧʦʚʪʦʨʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ ʪʝʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʘʚʠʣʴʥʘʷ ʨʘʙʦʪʘ ʬʠʙʨʳ ʚ 

ʦʙʨʘʟʮʘʭ, ʘ ʠʤʝʥʥʦ ʧʨʦʯʥʦʩʪʴ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ 

ʨʘʩʪʷʞʝʥʠʷ ʚʦʣʦʢʦʥ, ʘ ʥʝ ʟʘ ʩʯʝʪ ʚʳʪʷʛʠʚʘʥʠʷ ʠʣʠ 

ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʬʠʙʨʳ ʚ ʙʝʪʦʥʝ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʪʘʢʘʷ ʨʘʙʦʪʘ ʬʠʙʨʳ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦ-

ʚʠʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʘʯʝʩʪʚʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʠ ʜʣʠʥʳ 

ʚʦʣʦʢʦʥ. 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʦʩʪʘʪʦʯʥʘʷ ʧʨʦʯʥʦʩʪʴ ʬʠʙ-

ʨʦʙʝʪʦʥʘ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʦʡ, ʘ ʧʠʢʦ-

ʚʘʷ ʧʨʦʯʥʦʩʪʴ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʪʴʩʷ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ, ʤʦʞʥʦ ʦʪ-

ʤʝʪʠʪʴ ʪʘʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ: ʦʪʥʦʰʝʥʠʝ ʦʩʪʘʪʦʯʥʦʡ 

ʧʨʦʯʥʦʩʪʠ ʢ ʧʠʢʦʚʦʡ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ 

ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ, ʧʨʠʯʝʤ ʯʝʤ ʚʳʰʝ ʧʠʢʦʚʦʝ ʟʥʘ-

ʯʝʥʠʝ, ʪʝʤ ʵʪʦʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʠʞʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ ʤʦʛʫʪ ʙʳʪʴ 

ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʘʚʣʝʥ-

ʥʳʭ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʠʩʧʳʪʫʝʤʳʭ ʚʠʜʦʚ ʬʠʙʨʦʙʝʪʦ-

ʥʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʫ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʯʝʪʳ ʵʪʠʭ 

ʫʩʣʦʚʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʬʠʙʨʦʙʝʪʦʥʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʢʦʥʢʫʨʩ International Velux Award ʠ ʝʛʦ ʨʝʟʫʣʴ-

ʪʘʪʳ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʩʝʟʦʥʘ 2016 ʠ 2018ʛ. ʋʯʘʩʪʠʝ ʚ ʢʦʥʢʫʨʩʘʭ ï ʭʦʨʦʰʠʡ ʦʧʳʪ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʠ 

ʜʝʡʩʪʚʫʶʱʠʭ ʘʨʭʠʪʝʢʪʦʨʦʚ. ʎʝʣʴ ʥʘʰʝʡ ʩʪʘʪʴʠ: ʠʟʫʯʠʪʴ ʨʘʙʦʪʳ ʠ ʧʦʙʫʜʠʪʴ ʩʪʫʜʝʥʪʦʚ ʢ ʫʯʘʩʪʠʶ ʚ 

ʧʦʜʦʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ.  

Abstract. 

In this article, we reviewed the architectural competition International Velux Award and its results for the 

last two seasons of 2016 and 2018. Participation in competition is a good experience for students and architects. 

The purpose of this article: to analyze the works and to encourage students to participate in such events. 
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ɽʩʪʝʩʪʚʝʥʥʳʡ ʩʚʝʪ - ʮʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʅʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʚʝʢʦʚ ʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʬʘʢ-

ʪʦʨʦʚ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʶʪ ʧʨʠ ʧʦʩʪʨʦʡʢʝ ʟʜʘʥʠʡ. 

ɸʨʭʠʪʝʢʪʦʨʘʤ ʥʝʦʙʭʦʜʠʤʦ ʦʚʣʘʜʝʪʴ ʚʩʝʤ ʩʧʝʢʪʨʦʤ 

ʧʨʠʝʤʦʚ ʠ ʨʝʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-

ʵʩʪʝʪʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚ ʧʨʦʝʢʪʥʦʤ ʨʝʰʝʥʠʠ ʧʦʪʝʥʮʠʘʣ ʩʚʝʪʦʪʝʥʝʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʢʦʤʧʦʟʠʮʠʠ ʬʘʩʘʜʦʚ ʠ ʦʙʲʝʤʦʚ ʟʜʘʥʠʡ [3, ʩ.10]. 

ʆ ʢʦʥʢʫʨʩʝ 

ʂʦʤʧʘʥʠʷ Velux ʚ 2004 ʛʦʜʫ ʦʨʛʘʥʠʟʦʚʘʣʘ ʢʦʥ-

ʢʫʨʩ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʚʫʟʦʚ, ʢʦʪʦʨʳʡ 

ʧʨʠʟʚʘʥ ʚʜʦʭʥʦʚʠʪʴ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʩʚʝʪʘ. ʎʝʣʴ - ʟʘʩʪʘʚʠʪʴ ʩʪʫʜʝʥʪʦʚ ʟʘʜʫʤʘʪʴʩʷ ʦ ʩʧʦ-

ʩʦʙʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʢʘʢ ʠʩ-

ʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʠʣʠ ʦʩʚʝʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʟʫʯʠʪʴ 

http://smartremstroy.ru/1051-temperatura-tverdeniya-betona-osobennosti-vliyaniya-vlazhnosti.html
http://smartremstroy.ru/1051-temperatura-tverdeniya-betona-osobennosti-vliyaniya-vlazhnosti.html
https://www.engineeringcivil.com/effect-of-different-curing-methods-on-the-compressive-strength-of-concrete.html
https://www.engineeringcivil.com/effect-of-different-curing-methods-on-the-compressive-strength-of-concrete.html
https://www.engineeringcivil.com/effect-of-different-curing-methods-on-the-compressive-strength-of-concrete.html
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ʪʝʤʫ ʟʜʦʨʦʚʴʷ ʠ ʩʘʤʦʯʫʚʩʪʚʠʷ ʣʶʜʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʦʩʚʝʱʝʥʠʷ.  

VELUX Award ʥʝ ʩʦʜʝʨʞʠʪ ʢʦʥʢʨʝʪʥʳʭ ʢʘʪʝ-

ʛʦʨʠʡ ʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʜʫʢ-

ʮʠʠ ʢʘʤʧʘʥʠʠ. ɻʣʘʚʥʘʷ ʪʝʤʘ ʢʦʥʢʫʨʩʘ - çʩʚʝʪ ʟʘʚ-

ʪʨʘʰʥʝʛʦ ʜʥʷè. ʉ 2006 ʛʦʜʘ ʢʦʥʢʫʨʩ ʷʚʣʷʝʪʩʷ ʤʝʞ-

ʜʫʥʘʨʦʜʥʳʤ ʠ ʟʘ ʚʩʝ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʚ ʥʝʤ 

ʫʯʘʩʪʚʦʚʘʣʦ ʧʦʯʪʠ 5000 ʩʪʫʜʝʥʪ ʠʟ ʙʦʣʝʝ ʯʝʤ 80 

ʩʪʨʘʥ. ɺ ʧʨʦʰʣʦʤ ʛʦʜʫ ʧʨʠʟʦʚʦʡ ʬʦʥʜ ʩʦʩʪʘʚʠʣ 

30000 ʝʚʨʦ. ʇʦ 5000 ʝʚʨʦ ʜʚʫʤ ʣʫʯʰʠʤ ʨʘʙʦʪʘʤ 

(4000 - ʫʯʝʥʠʢʘʤ; 1000 - ʧʨʝʧʦʜʘʚʘʪʝʣʶ) ʠ ʧʦ 1250 

ʝʚʨʦ - ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʦʙʝʜʠʪʝʣʷʤ (1000 - ʫʯʝʥʠʢʘʤ 

ʠ 250 - ʧʨʝʧʦʜʘʚʘʪʝʣʶ) [1]. 

ɺ ʩʦʩʪʘʚ ʞʶʨʠ ʚʭʦʜʷʪ ʚʩʝʤʠʨʥʦ ʧʨʠʟʥʘʥʥʳʝ 

ʘʨʭʠʪʝʢʪʦʨʳ ʠ ʜʨʫʛʠʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪ ʛʣʘʚʥʳʭ ʧʦʙʝʜʠ-

ʪʝʣʝʡ ʠ ʨʘʙʦʪʳ, ʩʪʦʷʱʠʝ ʫʧʦʤʠʥʘʥʠʷ.  

ʉ 2004 ʧʦ 2014 ʛʦʜʳ ʞʶʨʠ ʥʘʛʨʘʞʜʘʣʦ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʙʦʪ ʫʯʘʩʪʥʠʢʦʚ 1,2,3-ʡ ʧʨʝʤʠʝʡ. ʅʦ ʩ 

2016 ʛʦʜʘ ʚ ʢʦʥʢʫʨʩʝ ʧʦʷʚʠʣʦʩʴ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ: 

1.ɼʥʝʚʥʦʡ ʩʚʝʪ ʚ ʟʜʘʥʠʷʭ 

ʇʨʦʝʢʪʳ, ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʨʠʥʮʠʧʳ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ ʠ 

ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʚ ʟʜʘʥʠʷʭ, ʚʢʣʶʯʘʷ ʚʣʠʷʥʠʝ ʩʪʨʦ-

ʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʦʢʨʫʞʝʥʠʷ ʧʣʦʱʘʜʢʠ, 

ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ, ʦʢʦʥʥʳʭ ʧʨʦʝʤʦʚ, ʵʢʨʘʥʦʚ, ʟʘ-

ʪʝʥʝʥʠʡ, ʚʥʫʪʨʝʥʥʠʭ ʦʪʜʝʣʦʚ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʥʝʰ-

ʥʠʭ ʫʩʣʦʚʠʡ. 

2. ɼʥʝʚʥʳʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʝʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʠʟʠʯʝ-

ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʚʝʪʘ, ʦʩʥʦʚʳ ʦʧʪʠʢʠ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʘ 

ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʥʦʚʳʝ ʤʘʪʝʨʠ-

ʘʣʳ, ʭʨʘʥʝʥʠʝ ʠʣʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʜʥʝʚʥʦʛʦ 

ʩʚʝʪʘ. 

ʊʘʢʞʝ ʧʦʤʝʥʷʣʩʷ ʩʧʦʩʦʙ ʥʘʛʨʘʞʜʝʥʠʷ, ʠ ʪʝ-

ʧʝʨʴ ʚʳʙʠʨʘʶʪʩʷ 10 ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʙʝʜʠʪʝʣʝʡ (ʧʦ 

2 ʩ ʦʜʥʦʛʦ ʨʝʛʠʦʥʘ): ɸʬʨʠʢʘ, ɸʤʝʨʠʢʘ, ɸʟʠʷ+ ʆʢʝ-

ʘʥʠʷ, ɺʦʩʪʦʯʥʘʷ ɽʚʨʦʧʘ + ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ ʠ ɿʘʧʘʜ-

ʥʘʷ ɽʚʨʦʧʘ. ʀʟ ʥʠʭ ʚʳʙʠʨʘʶʪʩʷ 2 ʛʣʘʚʥʳʭ ʧʦʙʝʜʠ-

ʪʝʣʷ ʚ ʥʦʤʠʥʘʮʠʷʭ.  

ɾʶʨʠ ʦʮʝʥʠʚʘʝʪ ʧʨʦʝʢʪʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠ-

ʪʝʨʠʷʤ: 

1) ʈʘʙʦʪʘ ʩ ʜʥʝʚʥʳʤ ʩʚʝʪʦʤ ʢʘʢ ʧʨʝʜʧʦʩʳʣʢʦʡ 

ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʳ 

2) ʂʘʢ ʧʨʦʝʢʪ ʠʩʩʣʝʜʫʝʪʩʷ ʠ ʜʦʢʫʤʝʥʪʠʨʫʝʪʩʷ 

3) ʂʘʢ ʧʨʦʝʢʪ ʨʝʰʘʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʠ ʙʫʜʫʱʠʝ 

ʧʨʦʙʣʝʤʳ 

4) ʋʨʦʚʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʠʥʥʦʚʘʮʠʡ 

5) ʆʙʱʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʧʨʝʟʝʥʪʘʮʠʷ ʧʨʦʝʢʪʘ, 

ʢʘʢ ʧʨʦʝʢʪ ʩʝʙʷ ʧʨʝʜʩʪʘʚʣʷʝʪ[2]. 

ʊʝʧʝʨʴ ʧʝʨʝʡʜʸʤ ʢ ʘʥʘʣʠʟʫ ʩʘʤʠʭ ʨʘʙʦʪ. ʏʪʦ 

ʥʦʚʦʛʦ ʩʤʦʛʣʠ ʧʨʠʚʥʝʩʪʠ ʢʦʥʢʫʨʩʘʥʪʳ ʚ ʩʚʝʪʦʚʫʶ 

ʘʨʭʠʪʝʢʪʫʨʫ?  

ʅʘʯʥʸʤ ʩ ʨʘʙʦʪ 2016 ʛʦʜʘ ʜʣʷ ʧʦʥʠʤʘʥʠʷ çʙʵʢ-

ʛʨʘʫʥʜʘè 

ʇʷʪʴ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʙʝʜʠʪʝʣʝʡ ɼʥʝʚʥʳʭ ʀʩ-

ʩʣʝʜʦʚʘʥʠʡ. 

1.  çʉʚʝʪ ʠ ʪʝʥʴè. ɸʬʨʠʢʘ. ɸʨʭ. ɸʭʤʝʜ ɿʦʨ-

ʛʫʠ, ɸʣʘ ʕʜʜʠʥ ʅʫʤʠ (ʨʠʩ.1) 

ʀʜʝʷ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʙʝʩ-

ʧʝʯʠʪʴ ʙʝʩʧʣʘʪʥʳʤ ʩʚʝʪʦʤ ʙʝʜʥʳʭ ʣʶʜʝʡ ʧʦ ʩʦʩʝʜ-

ʩʪʚʫ ʥʦʯʴʶ ʠ ʪʝʥʴʶ ʜʥʝʤ. ɺʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʥʝʪ 

ʥʠ ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʥʠ ʜʝʨʝʚʴʝʚ ʚ ʦʙʱʝʩʪʚʝʥ-

ʥʳʭ ʤʝʩʪʘʭ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʪʝʥʴ. ʀʜʝʷ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʫʣʠʯʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ, ʩʦʩʪʦʷʱʠʭ 

ʠʟ ʜʚʫʭ ʩʣʦʝʚ. ɺʥʝʰʥʠʡ ʩʣʦʡ ʩ ʩʦʣʥʝʯʥʳʤʠ ʵʣʝʤʝʥ-

ʪʘʤʠ ʠ ʚʥʫʪʨʝʥʥʠʡ ʩʣʦʡ ʠʟ ʩʚʝʪʷʱʝʡʩʷ ʪʢʘʥʠ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʚʘʷ ʮʝʧʦʯʢʫ ʪʝʥʝʡ ʜʥʝʤ ʠ ʩʚʝʪʷ-

ʱʠʡʩʷ ʩʚʝʪ ʥʦʯʴʶ. ʕʪʦ ʧʨʦʝʢʪ ʠʤʝʝʪ ʧʨʦʩʪʦʝ ʠ ʢʨʘ-

ʩʠʚʦʝ ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ, ʢʦʪʦʨʘʷ ʨʝʰʘʝʪ 

ʜʚʝ ʧʨʦʙʣʝʤʳ - ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʝʥʠ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʩʚʝʪʝ. ɾʶʨʠ ʩʯʠʪʘʝʪ ʵʪʦʪ ʧʨʦʝʢʪ ʩʘʤʳʤ ʩʦʯʫʚʩʪʚʫ-

ʶʱʠʤ ʚ ʩʚʦʝʡ ʢʘʪʝʛʦʨʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦ ʧʨʝʜʣʘʛʘʝʪ ʞʠʪʝʣʷʤ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦ-

ʚʠʷ ʚ ʠʭ ʦʢʨʝʩʪʥʦʩʪʷʭ. ʕʪʦʪ ʧʨʦʝʢʪ ʣʝʛʢʦ ʨʝʘʣʠʟʫʝʤ 

ʠ ʩʧʦʩʦʙʝʥ ʧʨʠʥʝʩʪʠ ʣʶʜʷʤ ʩʯʘʩʪʴʝ. 

 

 
ʈʠʩ. 1. çʉʚʝʪ ʠ ʪʝʥʴè. 

ɸʬʨʠʢʘ. ɸʨʭ. ɸʭʤʝʜ ɿʦʨʛʫʠ, ɸʣʘ ʕʜʜʠʥ ʅʫʤʠ 

 

2.  çɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʣʝʧʳʭè, 

ʧʨʦʚʝʜʝʥʥʦʝ ɸʤʠʨʦʤ ʅʝʟʘʤʜʦʩʪʦʤ,  

ɸʣʝʥʦʤ ʄʘʭʠʯʝʤ, ʄʘʣʘʢʦʤ ʄʦʜʘʨʝʩʥʝʞʘʜʦʤ. 

ɸʤʝʨʠʢʘ (ʨʠʩ.2) ʉʪʫʜʝʥʪʳ ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʮʝʥʢʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʝʞʝʛʦʜʥʦʡ 

ʵʢʦʥʦʤʠʠ ʜʝʥʝʛ ʥʘ ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʟʜʘʥʠʷ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ɹʦʡʩʝ 

ʧʨʠ ʫʩʣʦʚʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʞʘʣʶʟʠ. ɼʣʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʫʯʘʩʪʥʠʢʠ ʩʧʨʦʝʢʪʠʨʦʚʘʣʠ ʧʦʟʠʮʠʶ ʞʘ-

ʣʶʟʠ ʜʣʷ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʟʜʘʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʯʘʩʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʥʫʪ-

ʨʝʥʥʝʤ ʦʩʚʝʱʝʥʠʠ, ʥʦ ʠ ʥʘ ʦʭʣʘʞʜʝʥʠʠ ʟʜʘʥʠʷ. 

ʆʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʦʩʪʝʢʣʝʥʠʷ 
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ʬʘʩʘʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʧʦʤʦʱʴʶ ʭʦʨʦʰʦ ʩʧʣʘ-

ʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʩʪʫʜʝʥʪʘʤ ʫʜʘʣʦʩʴ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠ ʩʵʢʦʥʦʤʠʪʴ ʟʜʘʥʠʶ 7800 ʜʦʣʣʘʨ ʟʘ ʛʦʜ.  

 

 
ʈʠʩ. 2. çɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʣʝʧʳʭè, 

 ʧʨʦʚʝʜʝʥʥʦʝ ɸʤʠʨʦʤ ʅʝʟʘʤʜʦʩʪʦʤ, ɸʣʝʥʦʤ ʄʘʭʠʯʝʤ, ʄʘʣʘʢʦʤ ʄʦʜʘʨʝʩʥʝʞʘʜʦʤ. ɸʤʝʨʠʢʘ 

 

3.  çʉʚʝʪ ʜʣʷ ʩʣʝʧʳʭè. ɼʞʘʚʝʥ ʃʠ, ʏʝʥʣʫ 

ɺʘʥ, ʎʟʝʙʵʡ ʗʥʛ, ɻʫʡʮʷʥ ʗʦ, ʃʫʰʘʥʴ ʗʦ. ɸʟʠʷ ʠ 

ʆʢʝʘʥʠʷ (ʨʠʩ.3) 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʣ ʩʚʦʝ ʚʥʠʤʘ-

ʥʠʝ ʥʘ ʩʣʝʧʳʭ ʣʶʜʷʭ. 

ʀʜʝʷ ʧʨʦʝʢʪʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ 

ʪʦ, ʢʘʢ ʣʶʜʠ ʦʙʳʯʥʦ ʚʦʩʧʨʠʥʠʤʘʶʪ ʩʚʝʪ ï ʛʣʘʟʘʤʠ 

ï ʥʘ "ʦʱʫʧʳʚʘʥʠʝ" ʝʛʦ ʨʫʢʘʤʠ. ʆʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪ, 

ʢʘʢ ʩʣʝʧʳʝ ʣʶʜʠ ʤʦʛʣʠ ʙʳ ʯʫʚʩʪʚʦʚʘʪʴ ʤʠʨ ʩʦ ʩʚʝ-

ʪʦʤ ʠ ʥʘʩʣʘʞʜʘʪʴʩʷ ʢʨʘʩʦʪʦʡ ʩʚʝʪʘ ʠ ʪʝʥʠ, ʠʩʧʦʣʴ-

ʟʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʢʘʢ ʚ ʰʨʠʬʪʝ ɹʨʘʡʣʷ. 

ʉʪʫʜʝʥʪʳ ʨʘʟʨʘʙʦʪʘʣʠ ʚʦʛʥʫʪʦ-ʚʳʧʫʢʣʳʡ ʵʣʝ-

ʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʝʥʷʶʪ ʩʚʦʡ ʦʙʲʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʚʝʪʘ. ʂʦʛʜʘ ʠʟ ʥʠʭ ʩʦʟʜʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʩʚʝʪ 

ʠ ʪʝʥʴ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʩʷʟʘʝʤʳʝ ʚʝʱʠ. ɼʣʷ ʩʣʝ-

ʧʳʭ ʵʪʦ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʠ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʧʨʦʝʢʪʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʢʨʫʛʣʘʷ ʧʣʦʱʘʜʢʘ ʚ 

ʮʝʥʪʨʝ ʰʢʦʣʳ ʜʣʷ ʩʣʝʧʳʭ ʜʝʪʝʡ. ʅʘ ʵʪʦʡ ʧʣʦʱʘʜʢʝ 

ʨʘʩʧʦʣʦʞʝʥʦ ʙʦʣʴʰʦʝ ʜʝʨʝʚʦ, ʢʦʪʦʨʦʝ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʜʥʷ ʠ ʛʦʜʘ ʜʘʝʪ ʨʘʟʥʫʶ ʧʦ ʬʦʨʤʝ 

ʪʝʥʴ. ʉʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʤʝ-

ʱʝʥ ʥʘ ʢʨʫʛʦʚʫʶ ʧʣʦʱʘʜʢʫ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝ-

ʪʷʤ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʩʚʝʪ ʠ ʪʝʥʴ.  

 

 
ʈʠʩ. 3. çʉʚʝʪ ʜʣʷ ʩʣʝʧʳʭè. 

ɼʞʘʚʝʥ ʃʠ, ʏʝʥʣʫ ɺʘʥ, ʎʟʝʙʵʡ ʗʥʛ, ɻʫʡʮʷʥ ʗʦ, ʃʫʰʘʥʴ ʗʦ. ɸʟʠʷ ʠ ʆʢʝʘʥʠʷ 

 

4. çʅʝʫʛʘʩʠʤʳʡ ʩʚʝʪè. ɸʥʥʘ ɸʥʜʨʦʥʦʚʘ. ɺʦ-

ʩʪʦʯʥʘʷ ɽʚʨʦʧʘ ʠ ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ (ʨʠʩ.4) 

ʈʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʮʝʧʮʠʶ ʪʦʨʛʦ-

ʚʦʛʦ ʮʝʥʪʨʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʪʜʝʣʴʥʳʭ 

ʙʘʰʝʥ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʧʨʠʨʦʜʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ. "ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʦʣʥʝʯʥʳʡ 

ʩʚʝʪ, ʙʝʟʫʩʣʦʚʥʦ, ʩʘʤʳʡ ʩʠʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʦʩʚʝʱʝ-

ʥʠʷ, ʩʘʤʦ ʧʦʥʷʪʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʛʦʨʘʟʜʦ 

ʰʠʨʝ. ɺ ʵʪʦʤ ʧʨʦʝʢʪʝ ʚ ʨʘʙʦʪʫ ʚʚʦʜʷʪʩʷ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʳʝ ʧʨʠʨʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ, ʧʨʦʜʫʮʠʨʫʝ-

ʤʦʛʦ ʨʘʟʣʠʯʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ. ʉʚʝʪʷʱʠʝʩʷ ʙʘʢʪʝ-

ʨʠʠ, ʨʳʙʳ ʠ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʩʣʦʞʥʫʶ ʤʦʟʘ-

ʠʢʫ, ʥʝ ʧʨʦʩʪʦ ʤʠʤʠʢʨʠʨʫʷ ʜʣʷ ʚʳʞʠʚʘʥʠʷ, ʘ 

ʩʦʟʜʘʚʘʷ ʮʝʣʫʶ ɻ ʢʦʩʠʩʪʝʤʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʩʠ-

ʩʪʝʤʝ ʦʩʚʝʱʝʥʠʷ ʚ ʟʜʘʥʠʠ" [1] 
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ʈʠʩ. 4. çʅʝʫʛʘʩʠʤʳʡ ʩʚʝʪè.  

ɸʥʥʘ ɸʥʜʨʦʥʦʚʘ. ɺʦʩʪʦʯʥʘʷ ɽʚʨʦʧʘ ʠ ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ 

 

5.  çɻʨʘʤʤʘʪʠʢʘ ʍʘʤʤʝʨʰʦʡè. ʅʠʢʦʣʘʡ ʐʫ-

ʨʝʡ. ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ (ʨʠʩ.5) 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʪʫʜʝʥʪ ʦʙʨʘʱʘʝʪʩʷ ʢ ʧʦʥʠʤʘ-

ʥʠʶ ʩʚʝʪʘ ʚ ʮʝʣʦʤ. ɼʥʝʚʥʦʡ ʩʚʝʪ ʯʘʩʪʦ ʩʚʦʜʠʪʩʷ ʢ 

ʧʨʦʩʪʦʤʫ ʩʧʦʩʦʙʫ ʦʩʚʝʱʝʥʠʷ ʚ ʧʨʦʟʘʠʯʝʩʢʦʤ 

ʩʤʳʩʣʝ. ʀ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʅʠʢʦʣʘʩ ʐʫʨʝʡ ʢʘʩʘʝʪʩʷ 

ʪʝʤʳ ʩʚʝʪʘ ʚ ʤʝʪʘʬʠʟʠʯʝʩʢʦʤ ʧʣʘʥʝ. ʆʥ ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʣ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʚʝʪʘ ɺʠʣʴʛʝʣʴʤʘ ʍʘʤʤʝʨ-

ʰʦʡ ʚ ʝʛʦ ʢʘʨʪʠʥʘʭ ʠ ʧʦʩʤʦʪʨʝʣ ʥʘ ʵʪʦ ʩ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ, ʜʣʷ ʵʪʦʛʦ ʦʥ ʚʟʷʣ ʢʘʨʪʠʥʫ ʭʫʜʦʞ-

ʥʠʢʘ çDust Motes dancing in sunlightè ʠ ʚʦʩʩʦʟʜʘʣ ʝʝ 

ʩ ʧʦʤʦʱʴʶ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʠ ʤʘʢʝʪʘ. ʕʪʦ ʧʦʟ-

ʚʦʣʠʣʦ ʧʦʥʷʪʴ, ʯʪʦ ʭʫʜʦʞʥʠʢ ʥʝ ʧʨʦʩʪʦ ʧʝʨʝʥʝʩ ʥʘ 

ʭʦʣʩʪ, ʯʪʦ ʦʥ ʚʠʜʠʪ, ʘ ʧʝʨʝʥʦʩʠʪ ʩʚʦʝ ʦʱʫʱʝʥʠʝ ʩʦ-

ʙʳʪʠʷ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʘʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʦʧʨʝʜʝʣʝʥ-

ʥʦʡ ʩʨʝʜʳ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʠ ʤʝʩʪʝ ʚ ʵʪʦʤ ʩʚʝʪʘ. 

 

 
ʈʠʩ.5. çɻʨʘʤʤʘʪʠʢʘ ʍʘʤʤʝʨʰʦʡè ʅʠʢʦʣʘʡ ʐʫʨʝʡ. ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ 

 

ʇʷʪʴ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʙʝʜʠʪʝʣʝʡ Daylight in 

Buildings. 

1.  çʉʚʝʪ ʋʢʨʳʪʠʷè ʌʘʪʘʷ ʆʩʫʥʜʞʠ, ʕʤʤʘʥʫ-

ʵʣʷ ɸʡʦʣʦʪʦ. ɸʬʨʠʢʘ (ʨʠʩ.6) 

ʇʨʦʝʢʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʜʨʝʚʥʠʡ ʛʦʨʦʜ ʥʘ ʶʛʦ-

ʟʘʧʘʜʝ ʅʠʛʝʨʠʠ, ʛʜʝ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ʥʝʨʝʛʫʣʷʨ-

ʥʦʝ ʠ ʥʝʩʪʘʙʠʣʴʥʦʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʝʤʥʳʤ ʠʥʪʝ-

ʨʴʝʨʘʤ ʢʘʢ ʜʥʝʤ, ʪʘʢ ʠ ʥʦʯʴʶ. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʧʦʣʫʧʨʦʟʨʘʯʥʳʭ, ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʳʭ ʢ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʧʘʥʝʣʝʡ ʥʘ ʩʫʱʝʩʪʚʫ-

ʶʱʠʭ ʢʨʳʰʘʭ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʵʢʨʘʥʠʨʦʚʘʥʠʝ 

ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʚ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʚʥʫʪʨʝʥʥʠʭ 

ʧʦʤʝʱʝʥʠʷʭ. ʊʘʢʞʝ ʚ ʥʠʭ ʚʩʪʨʦʝʥʳ ʬʦʪʦʵʣʝʢʪʨʠʯʝ-

ʩʢʠʝ ʩʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʜʣʷ ʧʠʪʘʥʠʷ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʥʦʯʴʶ. ʇʨʦʝʢʪ ʧʨʝʜʣʘʛʘʝʪ ʦʯʝʥʴ 

ʧʨʦʩʪʫʶ, ʩʦʯʫʚʩʪʚʫʶʱʫʶ ʠ ʨʝʘʣʠʩʪʠʯʥʫʶ ʠʜʝʶ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤʘ ʚ ʵʪʦʤ ʚʳʙʨʘʥʥʦʤ 

ʧʨʠʛʦʨʦʜʥʦʤ ʢʦʥʪʝʢʩʪʝ ʠ ʜʣʷ ʜʨʫʛʠʭ. ʕʪʦ ʝʜʠʥ-

ʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʜʚʫʭ ʧʨʦʙʣʝʤ; ʥʝʨʘʚʥʦʤʝʨʥʳʝ 

ʫʨʦʚʥʠ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ ʚ ʦʙʱʝʤ ʢʦʨʠʜʦʨʝ ʠ ʥʝʨʝʛʫ-

ʣʷʨʥʘʷ ʧʦʜʘʯʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʦʩʚʝʱʝʥʠʷ. 

ʇʨʝʜʣʦʞʝʥʠʝ ʭʦʨʦʰʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʠ ʣʝʛʢʦ ʯʠʪʘ-

ʝʪʩʷ. 

 

 
ʈʠʩ.6. çʉʚʝʪ ʋʢʨʳʪʠʷè 

ʌʘʪʘʷ ʆʩʫʥʜʞʠ, ʕʤʤʘʥʫʵʣʷ ɸʡʦʣʦʪʦ. ɸʬʨʠʢʘ 
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2. çʅʝʪ ʧʘʨʢʦʚʢʠ ... ɼʘ ʙʫʜʝʪ ʩʚʝʪè ʕʥʮʦ ʇʴʝʨʦ 

ɺʝʨʛʘʨʘ ɺʘʯʯʘ. ɸʤʝʨʠʢʘ (ʨʠʩ.7) 

ʇʨʦʝʢʪ ʧʨʝʜʣʘʛʘʝʪ ʙʫʜʫʱʠʡ çʛʦʨʦʜʩʢʦʡ ʮʝʥʪʨ 

ʙʝʟ ʘʚʪʦʤʦʙʠʣʝʡè. ʆʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʦʣʴ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʧʘʨʢʦʚʦʯʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʚ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʛʦʨʦʜʝ ʠ ʧʨʠʚʦʜʠʪ ʚ ʧʨʠʤʝʨ ʜʝʩʷʪʠʵʪʘʞʥʦʝ 

ʙʝʪʦʥʥʦʝ ʟʜʘʥʠʝ 80-ʭ ʛʦʜʦʚ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʨʘʡʦʥʝ 

ʉʘʥʪʴʷʛʦ. ɺ ʥʝʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʨʘʪʝʛʠʠ ʧʘʩ-

ʩʠʚʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɸʨʭʠʪʝʢʪʦʨʳ 

ʨʘʙʦʪʘʶʪ ʥʘʜ ʪʝʤ, ʢʘʢ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ, ʟʘʧʫʩʢʘʶʱʠʝ ʫʩʪʦʡʯʠʚʫʶ ʤʦʙʠʣʴ-

ʥʦʩʪʴ ʠ ʥʦʚʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦ-

ʚʠʷʭ. ʇʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʩʦʯʫʚʩʪʚʫʶʱʠʤ ʚ ʪʦʤ 

ʩʤʳʩʣʝ, ʯʪʦ ʦʥ ʧʨʝʜʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʥʝʚʥʦʡ 

ʩʚʝʪ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʚʠʜʘ 

ʟʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʳ ʥʘʭʦʜʠʤ ʚʦ ʚʩʝʭ ʩʪʦʣʠʮʘʭ ʟʘ 

ʤʠʨ - ʤʥʦʛʦʵʪʘʞʥʳʝ ʘʚʪʦʩʪʦʷʥʢʠ, ʠʟ ʢʦʪʦʨʳʭ ʤʳ 

ʭʦʪʠʤ ʚʳʡʪʠ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ, ʧʦʪʦʤʫ ʯʪʦ ʦʪʩʫʪ-

ʩʪʚʠʝ ʩʚʝʪʘ ʠ ʚʦʟʜʫʭʘ ʥʝʚʳʥʦʩʠʤʦ. ʇʨʦʝʢʪ ʥʘʛʨʘʞ-

ʜʝʥ ʟʘ ʝʛʦ ʩʠʣʴʥʫʶ ʠʜʝʶ, ʢʦʪʦʨʘʷ ʙʨʦʩʘʝʪ ʚʳʟʦʚ 

ʪʦʤʫ, ʢʘʢ ʤʳ ʧʨʝʦʙʨʘʟʦʚʘʣʠ ʥʘʰʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʛʦ-

ʨʦʜʘ ʠ ʢʘʢ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʤʦ-

ʛʫʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ʥʦʚʳʭ ʛʦʨʦʜʩʢʠʭ 

ʦʙʲʝʢʪʦʚ. 

 

 
ʈʠʩ.7. çʅʝʪ ʧʘʨʢʦʚʢʠ ... ɼʘ ʙʫʜʝʪ ʩʚʝʪè  

ʕʥʮʦ ʇʴʝʨʦ ɺʝʨʛʘʨʘ ɺʘʯʯʘ. ɸʤʝʨʠʢʘ 

 

3.  çʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʚʝʪʘè ʂʚʘʥʛ ʍʫʥ ʃʠ, 

ʍʴʶʢ ʉʫʥʛ ʂʚʦʥ, ʖ ʄʠʥ ʇʘʨʢ. ɸʟʠʷ ʠ ʆʢʝʘʥʠʷ 

(ʨʠʩ.8) 

 ʕʪʦʪ ʧʨʦʝʢʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʦʣʫʧʦʜʟʝʤʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʉʝʫʣʝ, ʧʦʷʚʠʚʰʠʝʩʷ ʚ 1970-ʭ ʛʦʜʘʭ 

ʢʘʢ ʙʦʤʙʦʫʙʝʞʠʱʘ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʧʦʤʝ-

ʱʝʥʠʷ ʧʨʝʚʨʘʱʘʣʠʩʴ ʚ ʥʝʟʘʢʦʥʥʦʝ ʞʠʣʴʝ. ʆʥʠ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʦʢʥʘʤʠ ʥʘ ʫʨʦʚʥʝ ʛʣʘʟ, 

ʢʦʪʦʨʳʝ ʧʨʦʧʫʩʢʘʶʪ ʦʯʝʥʴ ʤʘʣʦ ʩʚʝʪʘ. ʇʨʦʝʢʪ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʜʥʝʚʥʦʡ ʩʚʝʪ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʜʥʝʤ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʫʟʢʠʭ 

ʜʦʨʦʛ ʥʦʯʴʶ ʤʦʛʫʪ ʫʩʠʣʠʚʘʪʴʩʷ. ʕʪʦ ʩʪʘʣʦ ʚʦʟ-

ʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʩʦʟʜʘʥʠʶ çLight boxè - ʵʪʦ ʢʫʙ, 

ʢʦʪʦʨʳʡ ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʦʢʦʥʥʳʡ ʧʨʦʝʤ ʠ ʙʣʘʛʦʜʘʨʷ 

ʩʚʦʡʩʪʚʘʤ ʤʘʪʝʨʠʣʘ ʦʪʨʘʞʘʝʪ ʙʦʣʴʰʝ ʩʚʝʪʘ, ʢʦʪʦ-

ʨʳʡ ʣʫʯʰʝ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʦʤʝʱʝʥʠʠ ʚ ʩʨʘʚʥʝ-

ʥʠʠ ʩ ʦʙʳʯʥʳʤ ʦʢʥʦʤ ʪʦʛʦ ʞʝ ʨʘʟʤʝʨʘ. 

 
ʈʠʩ.8. çʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʚʝʪʘè  

ʂʚʘʥʛ ʍʫʥ ʃʠ, ʍʴʶʢ ʉʫʥʛ ʂʚʦʥ, ʖ ʄʠʥ ʇʘʨʢ. ɸʟʠʷ ʠ ʆʢʝʘʥʠʷ 

 

4.  çʆʢʥʦ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘè ʂʘʤʠʣʴ ɻʣʦʚʘʮʢʠ, 

ʄʘʨʪʘ ʉʦʚʠʥʴʩʢʘ, ʃʫʢʘʰ ɻʦʞʩʢʘ. ɺʦʩʪʦʯʥʘʷ ɽʚ-

ʨʦʧʘ ʠ ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ (ʨʠʩ.9) 

ɺ ʧʨʦʝʢʪʝ ʦʙʩʫʞʜʘʶʪʩʷ ʪʝʢʫʱʠʝ ʨʝʰʝʥʠʷ ʜʣʷ 

ʟʘʪʝʥʝʥʠʷ ʦʪ ʩʦʣʥʮʘ (ʰʪʦʨʳ, ʞʘʣʶʟʠ) ʠ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ, ʢʘʢ ʵʪʠ ʨʝʰʝʥʠʷ ʟʘʪʝʥʷʶʪ ʚʠʜ ʠʟ ʦʢʥʘ ʠʣʠ 

ʧʦʣʥʦʩʪʴʶ ʦʪʢʣʶʯʘʶʪ ʩʚʝʪ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʳʡ 

ʪʠʧ ʦʢʥʘ; ʨʘʤʘ ʩ ʥʠʞʥʠʤ ʰʘʨʥʠʨʦʤ, ʢʦʪʦʨʘʷ ʦʪʢʨʳ-

ʚʘʝʪʩʷ ʥʘʨʫʞʫ, ʘ ʚʦʢʨʫʛ ʥʝʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ çʢʘʧʶ-

ʰʦʥè, ʢʦʪʦʨʳʡ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʦʢʥʦʤ, ʦʙʝʩ-

ʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʟʘʱʠʪʫ ʦʪ ʩʦʣʥʮʘ ʠ ʙʣʠʢʦʚ, ʩʦ-

ʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʭʦʨʦʰʠʡ ʦʙʟʦʨ ʥʘʨʫʞʫ. ɾʶʨʠ ʚʳ-

ʩʦʢʦ ʦʮʝʥʠʣʦ ʦʯʝʥʴ ʨʝʘʣʠʩʪʠʯʥʳʡ ʠ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʡ ʧʦʜʭʦʜ ʠ ʙʳʣʦ ʚʧʝʯʘʪʣʝʥʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʚʝʱʝʥʥʦʩʪʠ, 

ʧʨʦʩʪʳʤʠ ʠ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʵʩʢʠʟʘʤʠ ʜʝʪʘʣʝʡ 

ʦʢʥʘ ʠ ʦʩʥʦʚʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʡ 

ʚʣʠʷʥʠʝ ʥʘ ʬʘʩʘʜʳ. ɺʦʩʪʦʢʘ. 

 



36 ARCHITECTURE / ζColloquium - journal Ȼ#13(37),2019 

 
ʈʠʩ.9. çʆʢʥʦ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘè ʂʘʤʠʣʴ ɻʣʦʚʘʮʢʠ, ʄʘʨʪʘ ʉʦʚʠʥʴʩʢʘ, ʃʫʢʘʰ ɻʦʞʩʢʘ. 

ɺʦʩʪʦʯʥʘʷ ɽʚʨʦʧʘ ʠ ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ 

 

5. çʎʝʨʝʤʦʥʠʘʣʴʥʳʡ ʟʘʣ ʂʦʧʝʥʛʘʛʝʥʘè ʕʩ-

ʢʠʣʴʜʘ ʇʝʜʝʨʩʝʥʘ. ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ (ʨʠʩ.10) 

ʇʨʦʝʢʪ ʧʦʜʥʠʤʘʝʪ ʚʦʧʨʦʩ çʢʫʜʘ ʚʳ ʠʜʝʪʝ, 

ʯʪʦʙʳ ʦʪʧʨʘʟʜʥʦʚʘʪʴ ʚʘʞʥʳʝ ʤʦʤʝʥʪʳ ʚ ʞʠʟʥʠ ʚ 

ʥʝʨʝʣʠʛʠʦʟʥʦʡ ʦʙʩʪʘʥʦʚʢʝ?è. ɼʥʝʚʥʦʡ ʩʚʝʪ ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʠʟʘʡʥ ʧʨʦʝʢʪʝ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʪʨʝʭ ʩʠʪʫʘʮʠʷʭ: ʩ ʟʘʧʘʜʥʦʛʦ ʬʘ-

ʩʘʜʘ, ʩ ʤʥʦʛʦʩʣʦʡʥʦʡ ʢʠʨʧʠʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ 

ʙʘʣʢʠ ʠ ʢʦʣʦʥʥʳ; ʩʪʝʢʣʷʥʥʳʡ ʬʘʩʘʜ ʠ ʪʢʘʥʝʚʘʷ 

ʰʠʨʤʘ ʚʦʢʨʫʛ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʩ ʚʝʨʪʠʢʘʣʴ-

ʥʳʤʠ ʩʚʝʪʦʚʳʤʠ ʰʘʭʪʘʤʠ; ʠ ʜʚʠʞʝʥʠʝ ʩʦʣʥʮʘ ʚ 

ʢʦʤʥʘʪʝ, ʤʝʥʷʶʱʝʝʩʷ ʩʦ ʚʨʝʤʝʥʝʤ, ʜʥʝʤ ʠ ʚʨʝʤʝ-

ʥʝʤ ʛʦʜʘ. ɺ ʵʪʦʤ ʧʨʦʝʢʪʝ ʞʶʨʠ ʦʮʝʥʠʣʦ ʢʦʥʮʝʧʮʠʶ 

ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ ʚ ʘʨʭʠʪʝʢʪʫʨʝ. ɸʚʪʦʨ ʧʦʜʨʦʙʥʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʣ ʬʦʨʤʫ ʠ ʪʝʢʪʦʥʠʢʫ ʟʜʘʥʠʷ. ʇʨʦʝʢʪ ʷʚʣʷ-

ʝʪʩʷ ʦʙʨʘʟʮʦʚʳʤ ʚ ʪʦʤ, ʢʘʢ ʦʥ ʨʘʙʦʪʘʝʪ ʩ ʨʘʟʨʝʟʘʤʠ 

ʠ ʧʣʘʥʘʤʠ. ʆʥ ʧʨʝʢʨʘʩʥʦ ʠʣʣʶʩʪʨʠʨʦʚʘʥ ʥʘʙʨʦʩ-

ʢʘʤʠ ʨʫʯʥʦʡ ʨʘʙʦʪʳ ʠ ʪʱʘʪʝʣʴʥʦ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʥʘ 

ʤʘʩʰʪʘʙʥʦʡ ʤʦʜʝʣʠ [5]. 

 

 
ʈʠʩ.10. çʎʝʨʝʤʦʥʠʘʣʴʥʳʡ ʟʘʣ ʂʦʧʝʥʛʘʛʝʥʘè ʕʩʢʠʣʴʜʘ ʇʝʜʝʨʩʝʥʘ. ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ 

 

ʇʦʙʝʜʠʪʝʣʠ 2018 ʛʦʜʘ 

1. ʇʨʦʝʢʪ çRoad to Lightè ʖʘʥʷ ʃʫʦ, ɼʠ ʃʘʥʘ, 

ʖʘʥʷ ʃʶ, ʖʩʦʥʘ ʃʶ (ʨʠʩ.11)  

ʇʦʙʝʜʠʪʝʣʴ ʚ ʢʘʪʝʛʦʨʠʠ çʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙ-

ʣʘʩʪʠ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘè - ʧʨʦʝʢʪ çRoad to Lightè. ʂʦ-

ʤʘʥʜʘ ʩʦʟʜʘʣʘ ʧʨʦʝʢʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʱʘʪʝʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʥʠ ʨʝʰʘʣʠ ʨʝʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʠ 

ʧʨʝʜʣʦʞʠʣʠ ʧʨʦʩʪʦʝ ʠ ʧʨʘʢʪʠʯʥʦʝ ʨʝʰʝʥʠʝ. 

çʕʪʦ ʧʨʦʩʪʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʝʥʷʝʪ ʞʠʟʥʴ 

ʜʝʪʝʡ ʚ ʦʪʜʘʣʝʥʥʳʭ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʘʭ. ɿʘʜʝʡʩʪʚʦ-

ʚʘʚ ʥʝʙʦʣʴʰʠʝ ʵʣʝʤʝʥʪʳ ʤʝʩʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʵʪʦʪ 

ʧʨʦʝʢʪ ʚʩʝʣʷʝʪ ʦʧʪʠʤʠʟʤ ʠ ʚʝʨʫ ʚ ʫʣʫʯʰʝʥʠʷè, - ʟʘ-

ʷʚʠʣʦ ʞʶʨʠ. 

ʇʨʦʝʢʪ ʩʪʫʜʝʥʪʦʚ ʢʠʪʘʡʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ 

ʊʷʥʴʮʟʠʥʴ ʩʚʷʟʘʥ ʩ ʦʯʝʥʴ ʙʘʟʦʚʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ 

ʙʝʟʦʧʘʩʥʦʡ ʜʦʨʦʛʝ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʨʘʡʦʥʘʤʠ. ʀʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʛʦʨʠʩʪʦʡ 

ʤʝʩʪʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʂʠʪʘʷ ʜʦʨʦʛʘ ʚ ʰʢʦʣʫ ʤʦʞʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʜʝʪʝʡ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ 

ʦʥʠ ʚʦʟʚʨʘʱʘʶʪʩʷ ʜʦʤʦʡ ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. 

ʂʦʤʘʥʜʘ ʧʨʦʝʢʪʘ ʧʨʝʜʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ-

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʜʦʨʦʛʦʛʦ ʬʣʶʦʨʠʪʘ ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ. ʗʨʢʠʝ ʮʚʝʪʘ ʢʘʤʥʝʡ 

ʙʫʜʫʪ ʩʚʝʪʠʪʴʩʷ ʥʦʯʴʶ, ʟʘʨʷʞʘʷʩʴ ʜʥʝʤ ʦʪ ʩʦʣʥʝʯ-

ʥʦʛʦ ʩʚʝʪʘ. ʌʣʶʦʨʠʪʦʚʳʝ ʰʘʭʪʳ ʝʩʪʴ ʧʦʯʪʠ ʚʦ ʚʩʝʭ 

ʧʨʦʚʠʥʮʠʷʭ ʂʠʪʘʷ, ʘ ʛʨʫʙʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʢʘʤʥʷ ʚ 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʜʦʨʦʞʝʢ ʠ ʪʨʦʪʫʘʨʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʘ ʠ ʜʦʩʪʫʧʥʘ ʜʣʷ ʙʝʜʥʳʭ ʩʝʣʴ-

ʩʢʠʭ ʨʘʡʦʥʦʚ. 
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ʈʠʩ.11.ʇʨʦʝʢʪ çRoad to Lightè  

ʖʘʥʷ ʃʫʦ, ɼʠ ʃʘʥʘ, ʖʘʥʷ ʃʶ, ʖʩʦʥʘ ʃʶ 

 

2. ʇʨʦʝʢʪ çLight Forms Jugglerè ɸʥʘʩʪʘʩʠʠ 

ʄʘʩʣʦʚʦʡ (ʨʠʩ.12) 

ʇʨʦʝʢʪ çLight Forms Jugglerè ʧʨʠʛʣʘʰʘʝʪ ʥʘʩ 

ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʘʨʭʠʪʝʢʪʫʨʫ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʯʝʥʴ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʝ ʦʩʚʝʱʝʥʠʝ ʟʜʘʥʠʡ. ɸʚʪʦʨ ʧʨʦʝʢʪʘ ʨʘʩ-

ʩʫʞʜʘʝʪ, ʯʪʦ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʪʘʢ ʤʥʦʛʦ, ʘ ʟʜʘʥʠʷ 

ʚʩʝ ʨʘʚʥʦ ʦʩʚʝʱʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʂʘʢ ʞʝ ʩʪʨʦʠʪʴ, 

ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʢʩʠʤʫʤ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ? 

ʇʨʦʝʢʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʟʜʘʥʠʡ ʠ ʠʭ 

ʧʨʦʝʤʦʚ, ʛʜʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʬʦʨʤʳ 

ʚʩʝ ʙʦʣʴʰʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʩʚʝʪʘ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ɸʨʭʠʪʝʢʪʦʨ ʘʥʘʣʠʟʠʨʫʝʪ ʨʘʟʣʠʯʥʳʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʠʟʠʨʫʶʪ 

ʧʦʪʝʥʮʠʘʣ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ, ʘ 

ʪʘʢʞʝ ʠʩʩʣʝʜʫʝʪ ʪʝʥʠ, ʦʪʙʨʘʩʳʚʘʝʤʳʝ ʟʜʘʥʠʷʤʠ. 

ɾʶʨʠ ʥʘʜʝʝʪʩʷ, ʯʪʦ ʵʪʦʪ ʧʨʦʝʢʪ ʚʜʦʭʥʦʚʠʪ ʜʨʫʛʠʭ 

ʩʪʫʜʝʥʪʦʚ ʙʳʪʴ ʘʤʙʠʮʠʦʟʥʳʤʠ, ʥʝʤʥʦʛʦ ʤʷʪʝʞ-

ʥʳʤʠ ʠ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ - ʜʘʞʝ ʝʩʣʠ ʥʝʪ ʥʝʤʝʜʣʝʥ-

ʥʦʛʦ ʨʝʰʝʥʠʷ [4]. 

 
ʈʠʩ.12.ʇʨʦʝʢʪ çLight Forms Jugglerè ɸʥʘʩʪʘʩʠʠ ʄʘʩʣʦʚʦʡ 

 

ɿʘʢʣʶʯʝʥʠʝ. 

ʋʯʘʩʪʠʝ ʚ ʪʘʢʦʤ ʢʦʥʢʫʨʩʝ, ʢʘʢ International 

VELUX Award ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʘʤ ʘʨʭʠ-

ʪʝʢʪʫʨʥʳʭ ɺʋɿʦʚ ʧʨʦʷʚʠʪʴ ʩʝʙʷ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠ-

ʨʦʚʘʪʴ ʩʚʦʡ ʫʥʠʢʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʘʨʭʠ-

ʪʝʢʪʫʨʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʪʘ-

ʢʠʝ ʧʨʠʚʳʯʥʳʝ ʚʝʱʠ, ʢʘʢ ʩʚʝʪ. 

ʆʩʚʝʱʝʥʠʝ ï ʦʧʨʝʜʝʣʷʶʱʠʡ ʬʘʢʪʦʨ ʠ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ ʚʦʩʧʨʠʷʪʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʯʝʣʦʚʝʢʦʤ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʧʨʠʝʤʦʚ ʨʘʙʦʪʳ ʩʦ 

ʩʚʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʘʨʤʦʥʠʯʥʦʡ ʘʨ-

ʭʠʪʝʢʪʫʨʳ ʠ ʜʦʣʞʥʦ ʠʤʝʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ 

[2, ʩ.8]. 
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ɺʃʀʗʅʀɽ ʎʀʂʃʀʏʅʆɻʆ ɿɸʄʆʈɸɾʀɺɸʅʀʗ-ʆʊʊɸʀɺɸʅʀʗ ʅɸ ʄɽʍɸʅʀʏɽʉʂʀɽ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʇʃʀʊ ʇʆʃʀɺʀʅʀʃʍʃʆʈʀɼɸ 

 

Danilov V.M., 

Erofeev A.V., 

Ermakov V.V. 

Tambov State Technical University 

 

INFLUENCE OF CYCLIC FREEZING -THAWING ON THE MECHANICAL CHARACTERISTICS 

OF POLYVINYL CHLORIDE PLATES  

 

ɸʥʥʦʪʘʮʠʷ. 

ʇʨʠʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʮʠʢʣʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʥʘ ʤʝʭʘ-

ʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ. ʇʦʣʫʯʝʥʳ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʪʘʢʦʛʦ ʚʣʠʷʥʠʷ. 

Abstract. 

Experimental studies of the effect of freeze-thaw cycles on the mechanical characteristics of polyvinyl chlo-

ride are given. Experimental dependences of this effect are obtained. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʦʪʥʦʩʪʴ, ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ, ʧʨʦʯʥʦʩʪʴ, ʪʚʝʨʜʦʩʪʴ ʧʦ ɹʨʠʥʝʣʣʶ, ʮʠʢʣ ʟʘʤʦʨʘʞʠ-

ʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ. 

Key words: density, polyvinyl chloride, strength, Brinell hardness, freeze-thaw cycle. 

 

ʀʤʝʶʱʠʡ ʚʝʩʴʤʘ ʫʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʦʩʥʦʚ-

ʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ʵʪʦ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ ʧʦʣʫʯʠʣ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʠ ʦʪʨʘʩʣʷʭ 

ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʙʳʪʘ. ɺ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʪʜʝʣʦʯʥʳʭ 

ʨʘʙʦʪʘʭ: ʵʪʦ ʨʘʟʣʠʯʥʳʝ ʧʦʢʨʳʪʠʷ ʠʟ ʧʣʝʥʢʠ ʇɺʍ, 

ʠʤʝʶʱʠʝ ʤʥʦʛʦ ʦʪʪʝʥʢʦʚ ʮʚʝʪʘ, ʚʳʩʪʫʧʘʶʱʠʝ ʚ 

ʨʦʣʠ ʜʝʢʦʨʘʪʠʚʥʦʡ ʦʢʣʝʡʢʠ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʴʝʨʘ ʠ 

ʵʢʩʪʝʨʴʝʨʘ, ʘ ʪʘʢʞʝ ʚ ʨʦʣʠ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦʡ 

ʪʝʧʣʦ- ʠ ʟʚʫʢʦʠʟʦʣʷʮʠʠ. 

ɺ ʩʧʠʩʦʢ ʦʪʜʝʣʦʯʥʳʭ ʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʠʟ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ ʚʭʦʜʷʪ ʣʠʩʪʦʚʳʝ ʠ 

ʧʣʠʪʦʯʥʳʝ ʠʟʜʝʣʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʣʠʪʳ ʠʟ ʇɺʍ ʚ 

ʯʘʩʪʥʦʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʤʦʞʥʦ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʥʠ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʪ-

ʜʝʣʢʝ ʚʥʫʪʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦ-

ʢʦʝ ʚʥʠʤʘʥʠʝ ʢ ʯʠʩʪʦʪʝ ʠ ʛʠʛʠʝʥʝ (ʵʪʦ ʨʘʟʣʠʯʥʳʝ 

ʣʘʙʦʨʘʪʦʨʠʠ, ʢʫʭʥʠ ʦʙʱʝʧʠʪʘ ʠ ʩʘʥʫʟʣʳ). ɺʦ ʚʥʝʰ-

ʥʝʡ ʦʪʜʝʣʢʝ ʧʣʠʪʳ ʠʟ ʇɺʍ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʤʝʥʝʝ 

ʯʘʩʪʦ ʜʣʷ ʥʘʨʫʞʥʦʡ ʦʙʣʠʮʦʚʢʠ ʬʘʩʘʜʦʚ ʩʦʦʨʫʞʝ-

ʥʠʡ, ʙʘʣʢʦʥʥʳʭ ʦʛʨʘʞʜʝʥʠʡ, ʨʘʟʣʠʯʥʳʭ ʟʘʧʦʣʥʝ-

ʥʠʡ ʧʨʦʝʤʦʚ ʩʪʝʥ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʧʫʩʢʘʶʱʝʡ 

ʩʚʝʪ ʢʨʦʚʣʠ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʚʝʨʝʡ ʠ ʦʢʦʥ 

[1]. 

ʊʘʢ ʢʘʢ ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʥʘʰʸʣ ʩʪʦʣʴ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʘʨʫʞʥʦʡ ʦʪʜʝʣʢʝ, ʪʦ ʦʥ ʙʝʟʫʩʣʦʚʥʦ, 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʣʠʷʥʠʶ 

ʮʠʢʣʠʯʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ. ʇʦʵʪʦʤʫ 

ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʝʪʘʣʴʥʦʛʦ ʨʘʩ-

ʩʤʦʪʨʝʥʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫ-

ʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʳʣ ʚʳʙʨʘʥ ʩʪʘʥʜʘʨʪʥʳʡ 

ʥʘʙʦʨ: ʧʣʦʪʥʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟ-

ʛʠʙʝ, ʪʚʝʨʜʦʩʪʴ ʧʦ ɹʨʠʥʝʣʣʶ [2]. ʇʦ ʠʟʤʝʥʝʥʠʶ 

ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʳʭ ʬʘʢʪʦʨʦʚ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʠʟʤʝʥʝʥʠʷʭ, ʧʨʦʪʝ-

ʢʘʶʱʠʭ ʚ ʩʪʨʫʢʪʫʨʝ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ. 

 ʎʠʢʣʠʯʥʳʡ ʧʝʨʝʭʦʜ ʪʝʤʧʝʨʘʪʫʨ ʚ ʦʩʝʥʥʝ-ʚʝ-

ʩʝʥʥʠʡ ʧʝʨʠʦʜ ʯʝʨʝʟ 0 ƺʉ ʤʦʜʝʣʠʨʦʚʘʣʩʷ ʮʠʢʣʘʤʠ 

ʧʦʧʝʨʝʤʝʥʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ. ɺ ʨʘ-

ʙʦʪʝ ʤʦʜʝʣʠʨʦʚʘʣʠʩʴ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʮʠʢʣʦʚ ʟʘ-

ʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ: ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʟʘ-

ʤʘʯʠʚʘʥʠʝʤ ʠ ʙʝʟ ʥʝʛʦ. ʇʦ ʧʝʨʚʦʡ ʩʭʝʤʝ ʦʜʠʥ ʮʠʢʣ 

ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʟʘʤʘʯʠ-

ʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʚ ʚʦʜʝ ʚ ʪʝʯʝʥʠʝ ʥʝ ʤʝʥʝʝ 2 ʯʘʩʦʚ, 

ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʚ ʤʦʨʦʟʠʣʴʥʦʡ ʢʘʤʝʨʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʥʠʞʝ ʤʠʥʫʩ 20 ƺʉ ʪʘʢʞʝ ʚ ʪʝʯʝʥʠʝ 

ʥʝ ʤʝʥʝʝ 2 ʯʘʩʦʚ, ʦʪʪʘʠʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʧʨʠ ʢʦʤʥʘʪ-

ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ ʥʝ ʤʝʥʝʝ 4 ʯʘʩʦʚ. ʇʦ ʚʪʦ-

ʨʦʡ ʩʭʝʤʝ ʦʜʠʥ ʮʠʢʣ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ 

ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʚ ʤʦʨʦ-

ʟʠʣʴʥʦʡ ʢʘʤʝʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʥʠʞʝ ʤʠʥʫʩ 20 
ƺʉ ʚ ʪʝʯʝʥʠʝ ʥʝ ʤʝʥʝʝ 3 ʯʘʩʦʚ ʠ ʦʪʪʘʠʚʘʥʠʝ ʦʙʨʘʟ-

ʮʦʚ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ ʥʝ ʤʝʥʝʝ 

3 ʯʘʩʦʚ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʮʠʢʣʳ ʠʤʝʣʠ 

ʘʥʛʘʨʤʦʥʠʯʝʩʢʠʡ ʚʠʜ, ʪ.ʝ. ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ 

ʚ ʮʠʢʣʘʭ ʙʳʣʦ ʨʘʟʣʠʯʥʦ. ʀʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʧʦʩʣʝ 5, 10, 15, 20 ʠ 25 ʮʠʢʣʦʚ. 

ʅʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʤʘʪʝʨʠʘʣʘ, ʧʦʜʚʝʨʞʝʥʥʦʛʦ ʮʠʢʣʠʯʝ-

ʩʢʦʤʫ ʟʘʤʦʨʘʞʠʚʘʥʠʶ-ʦʪʪʘʠʚʘʥʠʶ, ʢʘʢ ʩ ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʳʤ ʟʘʤʘʯʠʚʘʥʠʝʤ (ʨʠʩʫʥʦʢ 1), ʪʘʢ ʠ ʙʝʟ 

ʥʝʛʦ (ʨʠʩʫʥʦʢ 2). 
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ʘ) ʙ) ʚ)  

ʘ ï 15 ʮʠʢʣʦʚ; ʙ ï 20 ʮʠʢʣʦʚ; ʚ ï 25 ʮʠʢʣʦʚ 

ʈʠʩʫʥʦʢ-1. ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʮʠʢʣʦʚ  

ʧʦʧʝʨʝʤʝʥʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʟʘʤʘʯʠʚʘʥʠʝʤ 

 

ʘ)  ʙ)  ʚ)  

ʘ ï 15 ʮʠʢʣʦʚ; ʙ ï 20 ʮʠʢʣʦʚ; ʚ ï 25 ʮʠʢʣʦʚ 

ʈʠʩʫʥʦʢ-2. ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʮʠʢʣʦʚ  

ʧʦʧʝʨʝʤʝʥʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʟʘʤʘʯʠʚʘʥʠʷ 

 

ʀʟ ʨʠʩʫʥʢʦʚ 1 ʠ 2 ʚʠʜʥʦ, ʯʪʦ ʧʦʧʝʨʝʤʝʥʥʦʝ ʟʘ-

ʤʦʨʘʞʠʚʘʥʠʝ-ʦʪʪʘʠʚʘʥʠʝ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʟʘ-

ʤʘʯʠʚʘʥʠʝ ʤʝʥʝʝ ʛʫʙʠʪʝʣʴʥʦ ʜʣʷ ʤʘʪʝʨʠʘʣʘ, ʯʝʤ ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʟʘʤʘʯʠʚʘʥʠʝʤ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʚʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʮʠʢʣʦʚ ʫʭʫʜʰʘʝʪʩʷ. ʆʜʥʘʢʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʩʣʫʯʘʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʟʘʤʘʯʠʚʘʥʠʷ ʧʨʦʮʝʩʩ 

ʧʨʦʪʝʢʘʝʪ ʠʥʪʝʥʩʠʚʥʝʝ. 

ɺʣʠʷʥʠʝ ʧʦʧʝʨʝʤʝʥʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘ-

ʠʚʘʥʠʷ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʟʘʤʘʯʠʚʘʥʠʝʤ ʠ ʙʝʟ ʥʝʛʦ 

ʥʘ ʧʣʦʪʥʦʩʪʴ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ ʥʘʛʣʷʜʥʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 3, ʘ ʠ ʙ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

 
ʘ)        ʙ) 

ʈʠʩʫʥʦʢ-3. ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ  

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ 

ʘ ï ʮʠʢʣʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʟʘʤʘʯʠʚʘʥʠʝʤ; 

ʙ ï ʮʠʢʣʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʟʘʤʘʯʠʚʘʥʠʷ 

 

ʀʟ ʨʠʩʫʥʢʘ 3 ʚʠʜʥʦ, ʯʪʦ ʧʦʧʝʨʝʤʝʥʥʦʝ ʟʘʤʦʨʘ-

ʞʠʚʘʥʠʝ-ʦʪʪʘʠʚʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ (ʠʟʤʝʥʝʥʠʝ ʧʦʢʘ-

ʟʘʪʝʣʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 3 %). ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳ-

ʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ, ʦʜʥʘʢʦ ʩʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʚʣʠʷʥʠʝ ʧʦʧʝʨʝʤʝʥʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʦʪʪʘʠ-

ʛʨ/ʩʤ^3 ʛʨ/ʩʤ^3 
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ʚʘʥʠʷ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʟʘʤʘʯʠʚʘʥʠʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʚʳʰʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ 

ʟʘʤʘʯʠʚʘʥʠʠ. ʕʪʦʪ ʬʘʢʪ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʦ 

ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʘʥʘʣʦʛʠʯʥʳʝ 

ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ (ʮʠʢʣʳ ʥʦʩʷʪ ʘʥ-

ʛʘʨʤʦʥʠʯʝʩʢʠʡ ʚʠʜ). ʊʘʢʞʝ ʩʪʦʠʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʦ-

ʣʫʯʝʥʥʦʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ 

ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʮʠʢʣʠʯʥʦʤ ʟʘʤʦʨʘʞʠʚʘʥʠʠ-ʦʪʪʘʠʚʘ-

ʥʠʠ ʣʝʞʠʪ ʚ ʟʦʥʝ ʧʦʛʨʝʰʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʝ 

ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʟʥʘʯʠʤʦʝ. 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ ʦʙʨʘʟʮʦʚ 

ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦʩʣʝ 5, 10, 15, 20 

ʠ 25 ʘʥʛʘʨʤʘʥʠʯʥʳʭ ʮʠʢʣʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠ-

ʚʘʥʠʷ ʥʘ ʰʝʩʪʠʧʦʟʠʮʠʦʥʥʦʤ ʩʪʝʥʜʝ ʩ ʧʝʨʝʜʘʪʦʯ-

ʥʳʤ ʦʪʥʦʰʝʥʠʝʤ 1:1. ʆʙʨʘʟʝʮ ʜʣʠʥʦʡ 6 ʩʤ ʠ ʰʠʨʠ-

ʥʦʡ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 1,5 ʤʤ ʧʦʤʝʱʘʣʩʷ ʥʘ ʦʧʦʨʳ, 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʩʦʩʪʘʚʣʷʣʦ 5 ʩʤ. 

ʅʘʛʨʫʟʢʘ ʧʨʠʢʣʘʜʳʚʘʣʘʩʴ ʪʦʯʝʯʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

2,5 ʩʤ ʦʪ ʦʧʦʨʳ, ʪ.ʝ. ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʣʝʪʘ. ʅʘʛʨʫʟʢʘ 

ʧʨʠʢʣʘʜʳʚʘʣʘʩʴ ʩʪʫʧʝʥʯʘʪʦ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʦʜʥʦʛʦ 

ʠʟ ʜʚʫʭ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ: ʧʝʨʚʦʛʦ, ʧʦʜ ʢʦʪʦ-

ʨʳʤ ʧʦʥʠʤʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ, ʠʣʠ ʚʪʦʨʦʛʦ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʡ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʣʠʷʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝ-

ʙʘʥʠʡ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʝʤʧʬʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʸʤʢʦʩʪʴ, ʟʘʧʦʣʥʝʥʥʫʶ ʧʝʩʢʦʤ, ʩʚʝʨʭʫ ʢʦʪʦ-

ʨʦʛʦ ʫʣʦʞʝʥ ʨʝʟʠʥʦʚʳʡ ʢʦʚʸʨ d=20 ʤʤ. 

ʈʘʩʯʝʪʥʦʡ ʩʭʝʤʦʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʧʨʦʣʝʪʥʘʷ 

ʰʘʨʥʠʨʥʦ ʦʧʝʨʪʘʷ ʙʘʣʢʘ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʠʟʛʠʙʘʶ-

ʱʠʡ ʤʦʤʝʥʪ ʚʦʟʥʠʢʘʝʪ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʣʝʪʘ ʠ ʨʘʚʥʷ-

ʝʪʩʷ ʄ = Pl/4. ʈʘʟʨʫʰʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʧʦʧʝ-

ʨʝʯʥʦʤ ʠʟʛʠʙʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʬʦʨʤʫʣʝ: 

 

ů=M/W=3Pl/2bh2 (1) 

 

ʛʜʝ ʄ ï ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ,  

W = bh2/6 ï ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʛʠʙʫ;  

P ï ʥʘʛʨʫʟʢʘ, ʧʨʠʣʦʞʝʥʥʘʷ ʢ ʦʙʨʘʟʮʫ;  

l ï ʨʘʙʦʯʘʷ ʜʣʠʥʘ ʦʙʨʘʟʮʘ;  

b, h ï ʰʠʨʠʥʘ ʠ ʚʳʩʦʪʘ ʦʙʨʘʟʮʘ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. 

ɿʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʧʨʦ-

ʜʦʣʴʥʦʤ ʠʟʛʠʙʝ ʧʨʠʥʠʤʘʣʦʩʴ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝ-

ʩʢʦʝ ʟʥʘʯʝʥʠʝ 6 ʦʙʨʘʟʮʦʚ ʠʩʧʳʪʘʥʥʳʭ ʚ ʦʜʠʥʘʢʦ-

ʚʳʭ ʫʩʣʦʚʠʷʭ. ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʮʠʢʣʳ, ʢʘʢ ʩ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʳʤ ʟʘʤʘʯʠʚʘʥʠʝʤ, ʪʘʢ ʠ ʙʝʟ ʥʝʛʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 

4. 

 

 
ʘ)        ʙ) 

ʈʠʩʫʥʦʢ 4. ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ  

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ 

ʘ ï ʮʠʢʣʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʟʘʤʘʯʠʚʘʥʠʝʤ; 

ʙ ï ʮʠʢʣʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʟʘʤʘʯʠʚʘʥʠʷ 

 

ʀʟ ʛʨʘʬʠʢʘ (ʨʠʩʫʥʦʢ 4) ʚʠʜʥʦ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ 

ʧʣʠʪʳ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʮʠʢʣʠʯ-

ʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʧʦʜʯʠʥʷʝʪʩʷ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ɺ ʧʝʨʚʦʤ ʩʣʫ-

ʯʘʝ ʧʨʠ ʮʠʢʣʘʭ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʩ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʳʤ ʟʘʤʘʯʠʚʘʥʠʝʤ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʠʩʳʚʘ-

ʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ů = -0,2707n + 26,923 ʩ ʢʦʵʬʬʠʮʠ-

ʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ RĮ = 0,9825. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 

ʧʨʠ ʮʠʢʣʘʭ ʟʘʤʦʨʘʞʠʚʘʥʠ-̫ʦʪʪʘʠʚʘʥʠʷ ʙʝʟ ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʦʛʦ ʟʘʤʘʯʠʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʠʩʳʚʘʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝʤ ů=-0,2855n + 27,383 ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʢʦʨʨʝʣʷʮʠʠ RĮ = 0,8727. ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷ-

ʮʠʠ ʙʣʠʟʢʠʝ ʢ ʝʜʠʥʠʮʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʚʳʙʨʘʥ-

ʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʘʜʝʢʚʘʪʥʦ ʦʪʦʙʨʘʞʘʝʪ ʚʣʠʷʥʠʝ ʧʦ-

ʧʝʨʝʤʝʥʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʥʘ ʧʨʦʯ-

ʥʦʩʪʴ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ. 

ɹʣʠʟʦʩʪʴ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʫʨʘʚʥʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʧʦʧʝʨʝʤʝʥʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ ʙʳʣʠ ʣʠ ʧʦʜʚʝʨʞʝʥʳ ʦʙ-

ʨʘʟʮʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʟʘʤʘʯʠʚʘʥʠʶ ʠʣʠ ʥʝʪ. 

ʉʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ ʛʦʚʦ-

ʨʠʪ ʦ ʜʝʩʪʨʫʢʮʠʠ, ʧʨʦʪʝʢʘʶʱʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʤʘʪʝ-

ʨʠʘʣʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʧʝʨʝʤʝʥʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘ-

ʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ. 
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ʊʚʝʨʜʦʩʪʴ ʧʦ ɹʨʠʥʝʣʣʶ ʦʙʨʘʟʮʦʚ ʧʦʣʠʚʠʥʠʣ-

ʭʣʦʨʠʜʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦʩʣʝ 5, 10, 15, 20 ʠ 25 ʘʥʛʘʨ-

ʤʘʥʠʯʥʳʭ ʮʠʢʣʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʧʦ 

ʤʝʪʦʜʠʢʝ ʥʝʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʪʧʝʯʘʪʢʘ. ɺ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʪʦʨʦʡ ʤʝʪʦʜ, ʪʘʢ ʢʘʢ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʧʝʨʚʳʤ ʦʥ ʜʘʝʪ ʤʝʥʴʰʠʡ ʧʨʦʮʝʥʪ ʧʦʛʨʝʰʥʦʩʪʠ. 

ʊʦʣʱʠʥʘ ʦʙʨʘʟʮʘ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ ʧʨʝʚʳ-

ʰʘʣʘ ʚ 8 ʨʘʟ ʛʣʫʙʠʥʫ ʦʪʧʝʯʘʪʢʘ h, ʠ ʫʜʦʚʣʝʪʚʦʨʷʣʦ 

ʫʩʣʦʚʠʶ: 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʝʮ, ʥʘʜʣʝʞʘ-

ʱʠʤ ʦʙʨʘʟʦʤ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ, ʧʦʤʝʱʘʣʩʷ ʚ ʪʚʝʨ-

ʜʦʤʝʨ. ɼʘʣʝʝ ʢ ʥʝʤʫ ʧʦʜʚʦʜʠʣʩʷ ʠʥʜʝʥʪʦʨ (ʤʝʪʘʣ-

ʣʠʯʝʩʢʠʡ ʰʘʨʠʢ) ʠ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʥʘʯʘʣʴʥʦʝ ʧʦʣʦ-

ʞʝʥʠʝ ʩʪʨʝʣʢʠ ʥʘ ʠʥʜʝʢʘʪʦʨʝ ʯʘʩʦʚʦʛʦ ʪʠʧʘ. 

ʅʘʛʨʫʟʢʘ ʧʝʨʝʜʘʚʘʣʘʩʴ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʰʘʨʠʢ 

ʜʠʘʤʝʪʨʦʤ 6,4 ʤʤ. 

ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ, 

ʥʘʛʨʫʟʢʘ ʥʘ ʠʥʜʝʥʪʦʨ ʚʳʜʝʨʞʠʚʘʣʘʩʴ ʚ ʦʧʨʝʜʝʣʸʥ-

ʥʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʠ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʧʦʣʦʞʝ-

ʥʠʝ ʩʪʨʝʣʢʠ ʥʘ ʠʥʜʝʢʘʪʦʨʝ ʯʘʩʦʚʦʛʦ ʪʠʧʘ. ʊʦʯʥʦʩʪʴ 

ʠʥʜʝʢʘʪʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 0,01 ʤʤ. ʇʦʩʣʝ ʠʩʧʳʪʘʥʠʷ 

ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʝ ʦʙʨʘʟʮʘ ʥʝ ʙʳʣʦ ʟʘ-

ʤʝʪʥʦ ʩʣʝʜʦʚ ʜʝʬʦʨʤʘʮʠʠ. 

ʊʚʝʨʜʦʩʪʴ ʧʦ ɹʨʠʥʝʣʣʶ ʧʦ ʤʝʪʦʜʫ ʥʝʚʦʩʩʪʘ-

ʥʦʚʣʝʥʥʦʛʦ ʦʪʧʝʯʘʪʢʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ: 

Ὄὄὡ
Ὂ

“ὈὬ
                  ς 

 

ʛʜʝ &  ʧʨʠʣʦʞʝʥʥʘʷ ʥʘʛʨʫʟʢʘ, ʅ; 

$  ʜʠʘʤʝʪʨ ʰʘʨʠʢʘ, ʤʤ; 

È  ʛʣʫʙʠʥʘ ʚʥʝʜʨʝʥʠʷ ʠʥʜʝʥʪʦʨʘ, ʤʤ. 

ɿʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʪʚʝʨʜʦʩʪʠ ʧʨʠʥʠʤʘʣʦʩʴ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 6 ʦʙʨʘʟʮʦʚ ʠʩʧʳ-

ʪʘʥʥʳʭ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʊʘʢʞʝ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʩʣʫʯʘʷʭ ʨʘʩʩʤʘʪ-

ʨʠʚʘʣʠʩʴ ʮʠʢʣʳ, ʢʘʢ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʟʘʤʘʯʠʚʘ-

ʥʠʝʤ, ʪʘʢ ʠ ʙʝʟ ʥʝʛʦ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

 
ʘ)        ʙ) 

ʈʠʩʫʥʦʢ-5. ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʚʝʨʜʦʩʪʠ ʧʦ ɹʨʠʥʝʣʣʶ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ  

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ 

ʘ ï ʮʠʢʣʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʟʘʤʘʯʠʚʘʥʠʝʤ; 

ʙ ï ʮʠʢʣʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʟʘʤʘʯʠʚʘʥʠʷ 

 

ʀʟ ʛʨʘʬʠʢʘ (ʨʠʩʫʥʦʢ 5) ʚʠʜʥʦ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ ʪʚʝʨʜʦʩʪʠ ʧʦ ɹʨʠʥʝʣʣʶ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʮʠʢʣʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʣʠ ʦʙʨʘʟʮʳ ʤʘʪʝʨʠʘʣʘ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʤʫ ʟʘʤʘʯʠʚʘʥʠʶ ʠʣʠ ʥʝʪ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʧʦʜʚʝʨ-

ʛʘʣʠʩʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʟʘʤʘʯʠʚʘʥʠʶ, ʪʦ ʦʥʘ 

ʠʤʝʝʪ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʚʠʜ (HBW = -0,365ln(n) + 

6,4216) ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ RĮ = 0,8634. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʦʙʨʘʟʮʳ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʤʫ ʟʘʤʘʯʠʚʘʥʠʶ, ʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʠʤʝʝʪ ʚʠʜ 

HBW = 0,0143n2 - 0,4355n + 8,1559 ʩ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʤ ʢʦʨʨʝʣʷʮʠʠ RĮ = 0,9925. 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ɺʣʠʷʥʠʝ ʥʘ ʧʣʦʪʥʦʩʪʴ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʝ ʧʨʦʮʝʩʩʳ ʥʝ ʦʢʘʟʳʚʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʠʢʘʢʦʛʦ ʚʣʠʷʥʠʷ. ʇʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ ʧʨʦʠʩ-

ʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʠ, ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʜʝʩʪʨʫʢ-

ʮʠʠ, ʧʨʦʪʝʢʘʶʱʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʤʘʪʝʨʠʘʣʘ ʧʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʧʦʧʝʨʝʤʝʥʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʚʝʨʜʦʩʪʠ ʧʦ ɹʨʠʥʝʣʣʶ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʟʘ-

ʚʠʩʠʪ ʦʪ ʪʦʛʦ ʧʦʜʚʝʨʛʘʣʠʩʴ ʣʠ ʦʙʨʘʟʮʳ ʤʘʪʝʨʠʘʣʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʟʘʤʘʯʠʚʘʥʠʶ ʠʣʠ ʥʝʪ. 

ʎʠʢʣʠʯʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ-ʦʪʪʘʠʚʘʥʠʝ ʥʝʠʟ-

ʙʝʞʥʦ ʧʦʨʪʠʪ ʚʥʝʰʥʠʡ ʚʠʜ ʤʘʪʝʨʠʘʣʘ, ʥʦ ʩʪʦʠʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʟʘʤʘʯʠʚʘʥʠʠ ʧʨʦ-

ʮʝʩʩ ʫʭʫʜʰʝʥʠʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ, ʘ ʪʘʢʞʝ ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦ. ʇʦʵʪʦʤʫ ʧʨʘʚʠʣʴʥʘʷ ʟʘʱʠʪʘ ʦʪ ʚʣʘʛʠ 

ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʬʘʩʘʜʘ, ʵʣʝ-

ʤʝʥʪʳ ʦʪʜʝʣʢʠ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʝʥʳ ʠʟ ʧʦʣʠʚʠʥʠʣ-

ʭʣʦʨʠʜʘ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʋʠʣʢʠ ʏ., ʉʘʤʤʝʨʩ ɼʞ., ɼʘʥʠʵʣʩ ʏ. ʇɺʍ 

(ʇʦʣʠʚʠʥʠʣʭʣʦʨʠʜ): ʉʧʨʘʚʦʯʥʠʢ // Cʇʙ: ʇpoʬʝʩ-

ʩʠʷ ï 2012. ï ʉ. 728. 

2. ɺʣʘʩʦʚ ʆ.ɽ. ʠ ʜʨ. ɼʦʣʛʦʚʝʯʥʦʩʪʴ ʦʛʨʘʞʜʘʶ-

ʱʠʭ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʬʠʟʠʯʝʩʢʠʝ ʦʩ-

ʥʦʚʳ). ʄ.: ʉʪʨʦʡʠʟʜʘʪ, 1963. 115 ʩ. 

3. ɸʣʝʢʩʘʥʜʨʦʚʩʢʠʡ ʉ.ɺ. ʄʝʪʦʜ ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʥʘʨʫʞʥʳʭ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ. ï ɺ ʢʥ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʪʝʧʣʦʬʠʟʠʢʝ (ʉʙ. ʪʨʫʜʦʚ ʅʀʀʉʌ). ʄ.: ɻʦʩʩʪʨʦʡ 

ʉʉʉʈ, 1984. ʉ. 81-95. 

 



42 ARCHITECTURE / ζColloquium - journal Ȼ#13(37),2019 

ʋɼʂ 7.072 

ɼʤʠʪʨʠʝʚʘ ʀʨʠʥʘ ɺʘʣʝʥʪʠʥʦʚʥʘ 

ʢʘʥʜ. ʘʨʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ çʇʨʦʤʳʰʣʝʥʥʳʡ ʜʠʟʘʡʥè 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ, ʛ. ʊʘʰʢʝʥʪ 

 

ʂʆʃʆʈʀʉʊʀʏɽʉʂʀɽ ɻɸʈʄʆʅʀʀ ɺ ɸʈʍʀʊɽʂʊʋʈɽ ʀ ɼɽʂʆʈɽ ʎɽʅʊʈɸʃʔʅʆʁ ɸɿʀʀ 

 

Dmitrieva Irina  

doctor of philosophy (PhD) architecture,  

docent Head of the Industrial Design Department  

Tashkent State Technical University Republic of Uzbekistan, Tashkent 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʝʯʴ ʠʜʝʪ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʩʪʝʨʘʤʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʪʝʦʨʠʠ ʮʚʝʪʘ. ʈʘʩ-

ʢʨʳʪʦ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʥʘ ʮʚʝʪʦʚʫʶ ʛʘʤʤʫ ʚ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʧʘʤʷʪʥʠʢʘʭ, 

ʜʝʢʦʨʝ ʠ ʦʜʝʞʜʝ. 

Abstract. 

This article deals with the use of color theory by masters of Central Asia. The influence of the climatic con-

ditions of Uzbekistan on the color scheme in architectural monuments and decor is revealed. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʚʝʪ, ʩʪʠʣʴ, ʦʨʥʘʤʝʥʪ, ʤʠʥʠʘʪʶʨʘ, ʪʢʘʥʠ, ʜʝʢʦʨ. 
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ʎʚʝʪ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʜʝʢʦʨʝ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ 

ʟʥʘʯʝʥʠʝ. ʀʥʪʫʠʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʩʪʝʨʘʤʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʪʝʦʨʠʠ ʮʚʝʪʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝ-

ʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʚʝʢʦʚ ʦʪ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ 

ʜʦ ʥʘʰʠʭ ʜʥʝʡ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʚʟʛʣʷʜʳ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʮʚʝʪʘ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʜʝ-

ʢʦʨʝ, ʦʜʝʞʜʝ ʠ ʜʨ. 

ʎʚʝʪ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʦʨʥʘʤʝʥʪʝ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ, ʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʜʠʢʪʦʚʘʥ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʂʣʠʤʘʪ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤʠ ʧʝʨʝʧʘʜʘʤʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʦʯʝʥʴ ʷʨʢʠʤ ʩʦʣʥʝʯ-

ʥʳʤ ʩʚʝʪʦʤ ʠ ʦʯʝʥʴ ʞʘʨʢʦʡ ʧʦʛʦʜʦʡ ʚ ʧʝʨʠʦʜ 

çʯʠʣʣʠè. ʇʦʵʪʦʤʫ ʮʚʝʪʘ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʜʠʟʘʡʥʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʷʨʢʠʝ, ʠʥʪʝʥʩʠʚʥʳʝ, ʩʦʯʝʪʘʥʠʷ ʢʦʥ-

ʪʨʘʩʪʥʳʝ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʤ, ʯʪʦ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ ʧʨʠʚʳʢʘʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʮʚʝʪʘ, 

ʢʦʪʦʨʳʝ ʝʛʦ ʦʢʨʫʞʘʶʪ ʚ ʧʨʠʨʦʜʝ. ɸ ʧʨʠʨʦʜʘ ʋʟʙʝ-

ʢʠʩʪʘʥʘ ʙʦʛʘʪʘ ʷʨʢʠʤʠ ʢʨʘʩʢʘʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʷʨʢʠʭ, ʢʦʥʪʨʘʩʪʥʳʭ ʮʚʝʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫʞʝ ʚ 

ʜʨʝʚʥʝʡʰʠʭ ʧʘʤʷʪʥʠʢʘʭ ʢʫʣʴʪʫʨʳ.  

ɸʨʭʠʪʝʢʪʫʨʥʳʡ ʦʨʥʘʤʝʥʪ ʧʘʤʷʪʥʠʢʦʚ ʎʝʥ-

ʪʨʘʣʴʥʦʡ ɸʟʠʠ ʟʥʘʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʪʠʣʷ:  

ʘ) ʤʝʩʪʥʦʛʦ ʘʥʪʠʯʥʦʛʦ ʠ ʧʦʟʜʥʝʘʥʪʠʯʥʦʛʦ ʠʩ-

ʢʫʩʩʪʚʘ (VI ʚ. ʜʦ ʥ.ʵ.-VIII  ʚ ʥ.ʵ.);  

ʙ) ʤʫʩʫʣʴʤʘʥʩʢʦʛʦ ʩʨʝʜʥʝʚʝʢʦʚʴʷ (IX- ʍIX 

ʚʚ.).  

ʇʝʨʚʳʡ ʙʣʠʟʦʢ ʬʦʨʤʘʤ ʠ ʮʚʝʪʦʚʦʡ ʛʘʤʤʝ 

ʜʨʝʚʥʝʠʨʘʥʩʢʦʡ, ʜʨʝʚʥʝʠʥʜʠʡʩʢʦʡ ʠ ʛʨʝʢʦ-ʨʠʤ-

ʩʢʦʡ ʦʨʥʘʤʝʥʪʠʢʠ. ɺʪʦʨʦʡ ʙʣʠʟʦʢ ʚʦ ʤʥʦʛʦʤ ʦʨʥʘ-

ʤʝʥʪʠʢʝ ʩʨʝʜʥʝʚʝʢʦʚʦʛʦ ʀʨʘʥʘ, ɿʘʢʘʚʢʘʟʴʝ ʠ ʜʨʫ-

ʛʠʭ ʩʪʨʘʥ ʉʨʝʜʥʝʛʦ ʠ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ. ʅʦ ʧʨʠ 

ʚʩʝʤ ʪʦʤ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʨʥʘʤʝʥʪ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʚ 

ʜʨʝʚʥʦʩʪʠ ʠ ʚ ʩʨʝʜʥʠʝ ʚʝʢʘ ʙʳʣ ʛʣʫʙʦʢʦ ʩʘʤʦʙʳʪʝʥ. 

ɺ ʜʨʝʚʥʦʩʪʠ ʠ ʨʘʥʥʝʤ ʩʨʝʜʥʝʚʝʢʦʚʴʝ ʧʨʦʙʣʝʤʘ 

ʮʚʝʪʘ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʥʦʩʠʣʘ ʧʦʜʯʠʥʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺ XIVðXVII  ʚʝʢʘʭ ʦʥʘ ʧʨʠʦʙʨʝʣʘ, ʢʘʢ ʥʠʢʦʛʜʘ 

ʨʘʥʴʰʝ, ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʟʘʥʷʚ ʤʝʩʪʦ ʨʷ-

ʜʦʤ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʝʦ-

ʨʠʝʡ ʧʦʩʪʨʦʝʥʠʷ ʫʟʦʨʘ ʠ ʥʘʫʢʦʡ ʦ ʧʨʦʧʦʨʮʠʷʭ. 

ɽʩʣʠ ʩʦʧʦʩʪʘʚʠʪʴ ʮʚʝʪʦʚʫʶ ʧʘʣʠʪʨʫ ʟʦʜʯʠʭ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʩ ʩʝʤʴʶ ʦʩʥʦʚʥʳʤʠ ʮʚʝʪʘʤʠ 

ʩʧʝʢʪʨʘ ð ʢʨʘʩʥʳʤ, ʦʨʘʥʞʝʚʳʤ, ʞʝʣʪʳʤ, ʟʝʣʝʥʳʤ, 

ʛʦʣʫʙʳʤ, ʩʠʥʠʤ ʠ ʬʠʦʣʝʪʦʚʳʤ, ð ʪʦ ʥʝʪʨʫʜʥʦ ʟʘ-

ʤʝʪʠʪʴ, ʯʪʦ ʜʦ XIIðXIII  ʚʝʢʦʚ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʜʝ-

ʢʦʨʝ ʛʦʩʧʦʜʩʪʚʦʚʘʣʘ ʣʝʚʘʷ ʯʘʩʪʴ ʩʧʝʢʪʨʘ, ʘ ʟʘʪʝʤ, ʚ 

ʧʦʩʣʝʜʫʶʱʠʝ ʚʝʢʘ ð ʧʨʘʚʘʷ. 

ʅʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʧʘʤʷʪʥʠʢʘʭ ʘʨʭʠʪʝʢʪʫʨʳ 

XIVðXVIII  ʚʝʢʦʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʦʯʝʥʴ 

ʫʩʣʦʚʥʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ. ʂʘʨʪʠʥʘ ʙʦʣʝʝ ʩʣʦʞʥʘ. 

ʗʨʢʠʝ ʢʨʘʩʢʠ ʧʦʣʠʚʥʳʭ ʢʠʨʧʠʯʝʡ, ʤʦʟʘʠʢ ʠ 

ʠʟʨʘʟʮʦʚ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʪ ʩʚʦʠ ʪʦʥʘ, ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʡ, ʠʭ ʦʩʚʝʱʝʥʠʷ, ʚʨʝ-

ʤʝʥʠ ʛʦʜʘ ʠ ʪ. ʜ. ʅʝʩʤʳʚʘʝʤʳʝ ʢʨʘʩʢʠ ʠʩʢʨʷʪʩʷ, 

ʩʚʝʨʢʘʶʪ ʠ ʙʣʝʱʫʪ ʧʦʜ ʣʫʯʘʤʠ ʶʞʥʦʛʦ ʩʦʣʥʮʘ. 

ʋʪʨʝʥʥʝʝ ʠ ʧʨʝʜʚʝʯʝʨʥʝʝ ʦʩʚʝʱʝʥʠʝ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʥʝʚʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ʂʨʘʩʥʳʝ 

ʜʝʪʘʣʠ, ʦʩʚʝʱʝʥʥʳʝ ʢʨʘʩʥʳʤ ʩʚʝʪʦʤ ʟʘʭʦʜʷʱʝʛʦ 

ʩʦʣʥʮʘ, ʢʘʞʫʪʩʷ ʙʦʣʝʝ ʢʨʘʩʥʳʤʠ, ʯʝʤ ʦʙʳʯʥʦ, ʟʝʣʝ-

ʥʳʝ ʮʚʝʪʘ ʠ ʪʝʤʥʦ-ʟʝʣʝʥʳʝ ʢʘʞʫʪʩʷ ʧʨʠ ʵʪʦʤ ʧʦʯʪʠ 

ʯʝʨʥʳʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʚʝʱʝʥʠʝ ʮʚʝʪʥʦʛʦ ʦʨʥʘ-

ʤʝʥʪʘ ʦʢʨʘʰʝʥʥʳʤ ʩʚʝʪʦʤ (ʧʨʷʤʳʤ ʠʣʠ ʦʪʨʘʞʝʥ-

ʥʳʤ) ʩʦʟʜʘʝʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, çʠʛʨʫè ʪʦʥʘʣʴʥʦʩʪʝʡ, 

ʢʦʪʦʨʦʡ ʪʘʢ ʙʦʛʘʪʳ ʥʘʰʠ ʧʘʤʷʪʥʠʢʠ. 

ʇʦʤʠʤʦ ʦʢʨʘʩʢʠ ʩʚʝʪʘ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʝʱʝ 

ʠʤʝʝʪ ʩʠʣʘ ʩʚʝʪʘ, ʷʨʢʦʩʪʴ. ʅʘ ʩʝʚʝʨʝ ʢʨʘʩʥʳʡ ʮʚʝʪ 

ʥʝ ʩʪʦʣʴ ʷʨʦʢ, ʢʘʢ ʥʘ ʶʛʝ, ʭʦʪʷ ʩʠʥʠʡ ʮʚʝʪ ʩʦʭʨʘ-

ʥʷʝʪ ʪʘʤ ʩʚʦʶ ʩʠʣʫ ʩʨʘʚʥʠʪʝʣʴʥʦ ʣʫʯʰʝ, ʯʝʤ ʢʨʘʩ-

ʥʳʡ. ɹʣʘʛʦʜʘʨʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ çʷʚʣʝʥʠʶ ʇʫʨʢʠ-

ʥʴʝè, ʧʘʤʷʪʥʠʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ ʩʠʥʠʝ ʠ 

ʛʦʣʫʙʳʝ ʮʚʝʪʘ, ʩʦʭʨʘʥʷʶʪ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʩʫʤʝʨʝʢ 

ʩʚʦʡ ʵʬʬʝʢʪ ʜʦʣʴʰʝ, ʯʝʤ, ʩʢʘʞʝʤ, ʢʠʨʧʠʯ ʠ ʪʝʨʨʘ-

ʢʦʪʘ, ʠʙʦ ʢʨʘʩʥʳʝ ʪʦʥʘ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʷʨʢʦʩʪʠ 

ʩʚʝʪʘ ʧʝʨʚʳʤʠ ʪʝʨʷʶʪ ʮʚʝʪʥʦʩʪʴ.  
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ɺ ʧʦʣʠʭʨʦʤʥʳʭ ʜʝʢʦʨʘʮʠʷʭ ʤʝʩʪʥʳʝ ʤʘʩʪʝʨʘ 

ʧʦʣʴʟʦʚʘʣʠʩʴ ʩʦʟʥʘʪʝʣʴʥʦ ʷʚʣʝʥʠʝʤ ʢʦʥʪʨʘʩʪʘ ʧʦ 

ʩʚʝʪʣʦʪʝ. ʂʦʥʪʨʘʩʪ ʧʦ ʩʚʝʪʣʦʪʝ ʠʛʨʘʣ ʦʯʝʥʴ ʙʦʣʴ-

ʰʫʶ ʨʦʣʴ ʚ ʮʚʝʪʦʚʳʭ ʨʝʰʝʥʠʷʭ ʤʝʩʪʥʳʭ ʟʦʜʯʠʭ. ɺ 

ʧʦʩʪʨʦʡʢʘʭ ʋʣʫʛʙʝʢʘ ʚ ɹʫʭʘʨʝ ʠ ʉʘʤʘʨʢʘʥʜʝ ʤʦʞʥʦ 

ʧʨʦʩʣʝʜʠʪʴ ʵʪʦʪ ʧʨʠʝʤ ʩʦʚʝʨʰʝʥʥʦ ʪʦʯʥʦ. ʅʠʰʘ 

ʜʚʦʨʦʚʦʛʦ ʧʦʨʪʘʣʘ ʙʫʭʘʨʩʢʦʛʦ ʤʝʜʨʝʩʝ ʋʣʫʛʙʝʢʘ 

ʠʤʝʝʪ ʨʠʩʫʥʦʢ, ʚʳʣʦʞʝʥʥʳʡ ʧʦʣʠʚʥʳʤ ʢʠʨʧʠʯʦʤ, 

ʬʠʦʣʝʪʦʚʳʤ ʚ ʛʣʫʙʠʥʝ ʥʠʰʠ, ʩʠʥʠʤ ʙʣʠʞʝ ʢ ʩʚʝʪʫ 

ʠ ʛʦʣʫʙʳʤ ʥʘ ʩʚʝʪʫ. ɺʳʩʚʝʪʣʝʥʠʝ ʥʘ ʩʚʝʪʫ ʠ ʟʘʪʝʤ-

ʥʝʥʠʝ ʮʚʝʪʘ ʚ ʪʝʥʠ ʧʨʝʩʣʝʜʦʚʘʣʘ ʮʝʣʠ ʮʚʝʪʦʚʦʛʦ 

ʢʦʥʪʨʘʩʪʘ ʧʦ ʩʚʝʪʣʦʪʝ. ʆʥʦ ʧʦʤʦʛʘʣʦ ʟʦʜʯʠʤ ʫʩʠ-

ʣʠʪʴ ʵʬʬʝʢʪ ʧʣʘʥʦʚ, ʜʘʪʴ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʤʘʩʩʝ ʛʣʫ-

ʙʠʥʫ, ʚʳʜʚʠʥʫʪʴ ʫʩʪʦʠ ʠ ʦʪʦʜʚʠʥʫʪʴ ʚ ʪʝʥʴ ʱʠʧʮʦ-

ʚʳʝ ʩʪʝʥʳ ʠ ʧʨʦʝʤʳ. 

ʉʦʚʝʨʰʝʥʥʦ ʩʦʟʥʘʪʝʣʴʥʦ ʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘ-

ʩʪʝʨʘ ʠ ʢʦʥʪʨʘʩʪʦʤ ʧʦ ʮʚʝʪʫ. ɽʩʣʠ ʚ ʤʝʜʨʝʩʝ ʋʣʫʛ-

ʙʝʢʘ ʵʬʬʝʢʪ çʚʳʩʪʫʧʘʶʱʠʭè ʠ çʦʪʩʪʫʧʘʶʱʠʭè ʯʘ-

ʩʪʝʡ ʟʜʘʥʠʷ ʨʝʰʘʣʩʷ ʢʦʥʪʨʘʩʪʦʤ ʧʦ ʩʚʝʪʣʦʪʝ, ʪʦ ʥʘ 

ʧʣʦʩʢʠʭ ʪʠʤʧʘʥʘʭ ʪʝʭ ʞʝ ʟʜʘʥʠʡ, ʪʘʤ, ʛʜʝ ʩʧʣʝʪʘ-

ʣʠʩʴ ʧʦʙʝʛʠ ʩʧʠʨʘʣʴʥʳʭ ʚʝʪʦʢ, ʧʨʠʤʝʥʷʣʠ ʢʦʥ-

ʪʨʘʩʪ ʧʦ ʮʚʝʪʫ. ʂʨʘʩʥʳʡ, ʞʝʣʪʳʡ, ʦʨʘʥʞʝʚʳʡ ʮʚʝʪʘ 

ʩʦʟʜʘʶʪ ʚʩʝʛʜʘ ʵʬʬʝʢʪ çʚʳʩʪʫʧʘʶʱʠʭè ʮʚʝʪʦʚ; ʛʦ-

ʣʫʙʦʡ, ʩʠʥʠʡ, ʬʠʦʣʝʪʦʚʳʡ ð çʦʪʩʪʫʧʘʶʱʠʝè 

ʮʚʝʪʘ. ɿʝʣʝʥʳʡ ʮʚʝʪ ʚʳʩʪʫʧʘʝʪ ʧʝʨʝʜ ʛʦʣʫʙʳʤ, ʥʦ 

ʦʪʩʪʫʧʘʝʪ ʧʝʨʝʜ ʢʨʘʩʥʳʤ. ʊʝʤʥʦʝ ʙʦʣʝʝ ʦʪʩʪʫʧʘʝʪ, 

ʯʝʤ ʩʚʝʪʣʦʝ. ʇʦʣʴʟʫʷʩʴ ʵʪʠʤ ʷʚʣʝʥʠʝʤ, ʤʘʩʪʝʨʘ, ʥʝ 

ʚʳʭʦʜʷ ʠʟ ʨʘʤʦʢ ʧʣʦʩʢʦʩʪʥʦʛʦ ʨʠʩʫʥʢʘ, ʨʝʰʘʣʠ ʝʛʦ 

çʛʣʫʙʠʥʫè ʧʫʪʝʤ ʯʠʩʪʦ ʮʚʝʪʦʚʦʛʦ ʧʦʩʪʨʦʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʩʮʚʝʪʢʝ ʦʨʥʘʤʝʥʪʦʚ ʤʳ ʦʪ-

ʤʝʯʘʝʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʙʣʶʜʝʥʠʝ ʟʘʢʦʥʦʚ ʮʚʝʪʦ-

ʚʳʭ ʩʦʦʪʥʦʰʝʥʠʡ. ʆʢʦʥʪʫʨʠʚʘʥʠʝ ʙʝʣʳʤ ʮʚʝʪʦʤ 

ʧʨʠʤʝʥʷʣʦʩʴ ʢʘʢ ʜʣʷ ʫʩʠʣʝʥʠʷ ʢʦʥʪʨʘʩʪʘ, ʪʘʢ ʠ ʜʣʷ 

ʝʛʦ ʩʤʷʛʯʝʥʠʷ. ɿʘʤʝʪʠʤ, ʯʪʦ ʦʢʦʥʪʫʨʠʚʘʥʠʝ ʩʘʤʦ ʧʦ 

ʩʝʙʝ ʥʝ ʫʩʠʣʠʚʘʝʪ ʮʚʝʪʦʚʦʛʦ ʢʦʥʪʨʘʩʪʘ. ʅʘʦʙʦʨʦʪ, 

ʦʯʝʨʯʝʥʥʳʝ ʢʦʥʪʫʨʳ ʤʝʰʘʶʪ ʢʦʥʪʨʘʩʪʥʦʤʫ ʜʝʡ-

ʩʪʚʠʶ. ʀ ʜʘʞʝ ʩʣʠʰʢʦʤ ʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʜʚʫʤʷ ʢʦʥʪʨʘʩʪʥʳʤʠ ʮʚʝʪʘʤʠ ʤʝʰʘʝʪ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʶ ʢʦʥʪʨʘʩʪʘ. ʗʚʣʝʥʠʝ ʮʚʝʪʦʚʦʛʦ ʢʦʥʪʨʘʩʪʘ, ʪʦ 

ʝʩʪʴ ʫʩʠʣʝʥʠʝ ʥʘʩʳʱʝʥʥʦʩʪʠ ʪʦʥʘ ʦʜʥʦʛʦ ʮʚʝʪʘ ʧʨʠ 

ʩʦʩʝʜʩʪʚʝ ʝʛʦ ʩ ʜʨʫʛʠʤ ʮʚʝʪʦʤ, ʚʦʟʥʠʢʘʝʪ ʣʠʰʴ ʧʨʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʜʚʫʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʮʚʝʪʦʚ.  

ʊʘʢ, ʚ ʪʠʤʧʘʥʘʭ ʤʝʜʨʝʩʝ ʐʠʨ-ɼʦʨ ʤʳ ʥʘʭʦʜʠʤ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʦʨʘʥʞʝʚʦʛʦ ʩ ʬʠʦʣʝʪʦʚʦ-ʩʠʥʠʤ ʠ 

ʞʝʣʪʳʤ. ʆʨʘʥʞʝʚʳʡ ʮʚʝʪ ʷʚʣʷʝʪʩʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʮʚʝʪʦʤ ʢ ʬʠʦʣʝʪʦʚʦʤʫ, ʘ ʛʦʣʫʙʦʡ 

ð ʩʠʥʠʡ ʢ ʞʝʣʪʦʤʫ ʠ ʪʘʢ ʢʘʢ ʮʚʝʪʘ ʠʭ ʠʟʤʝʥʷʶʪʩʷ 

ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʮʚʝʪʫ, ʪʦ ʠ ʧʦʣʫ-

ʯʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʙʦʠʭ. ʎʚʝʪ ʢʦʨʠʯ-

ʥʝʚʳʭ ʩʪʝʙʣʝʡ ʥʘ ʟʝʣʝʥʦʤ ʬʦʥʝ ʤʘʣʳʭ ʪʠʤʧʘʥʦʚ ʢʘ-

ʞʝʪʩʷ ʧʦ ʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʩʚʝʪʣʝʝ ʠ ʥʘʩʳʱʝʥʥʝʝ. 

ʅʦ ʤʘʩʪʝʨʘ, ʚʠʜʠʤʦ, ʠʟʙʝʛʘʣʠ ʢʘʢ ʩʣʠʰʢʦʤ 

ʙʣʠʟʢʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʦʪʪʝʥʢʦʚ, ʪʘʢ ʠ ʩʣʠʰʢʦʤ ʢʦʥ-

ʪʨʘʩʪʥʳʭ (ʩʣʠʰʢʦʤ ʙʣʠʟʢʠʝ ʦʪʪʝʥʢʠ ʜʘʶʪ ʦʩʣʘʙʣʝ-

ʥʠʝ ʮʚʝʪʦʚʦʛʦ ʢʦʥʪʨʘʩʪʘ, ʩʣʠʰʢʦʤ ʙʦʣʴʰʘʷ ʨʘʟ-

ʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʤʝʰʘʝʪ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʶ). ʆʥʠ 

ʦʭʦʪʥʦ ʩʦʧʦʩʪʘʚʣʷʣʠ ʮʚʝʪʘ, ʙʣʠʟʢʠʝ ʤʝʞʜʫ ʩʦʙʦʡ 

ʧʦ ʩʚʝʪʣʦʪʝ, ʩʢʘʞʝʤ, ʩʠʥʠʡ ʩ ʛʦʣʫʙʳʤ. ʇʨʠ ʵʪʦʤ ʩʠ-

ʥʠʡ ʧʦʣʫʯʘʣ ʢʨʘʩʥʦʚʘʪʳʡ ʦʪʪʝʥʦʢ, ʘ ʛʦʣʫʙʦʡ ð ʟʝ-

ʣʝʥʦʚʘʪʳʡ (ʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʢ ʩʠʥʝʤʫ ʷʚʣʷʝʪʩʷ 

ʞʝʣʪʳʡ). 

ɻʦʚʦʨʷ ʦʙ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʜʝʢʦʨʝ ʠ ʮʚʝʪʦʚʦʡ 

ʧʘʣʠʪʨʝ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʤʳ ʦʙʷʟʘʪʝʣʴʥʦ ʦʪʤʝ-

ʯʘʝʤ ʷʨʢʠʝ, ʩʦʯʥʳʝ ʢʨʘʩʢʠ ʠ ʪʝʧʣʳʭ ʠ ʭʦʣʦʜʥʳʭ ʦʪ-

ʪʝʥʢʦʚ. ʉʨʘʟʫ ʚʩʧʦʤʠʥʘʶʪʩʷ ʮʚʝʪʘ ʥʝʙʘ - ʛʦʣʫʙʳʝ, 

ʩʠʥʠʝ. ʂʘʢ ʚʳ ʫʞʝ ʫʙʝʜʠʣʠʩʴ, ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʠʩʧʦʣʴʟʫʶʪ ʦʛʨʦʤʥʦʝ ʤʥʦʞʝʩʪʚʦ ʩʘʤʳʭ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʭ ʮʚʝʪʦʚ.  

ʉʪʦʠʪ ʟʘʛʣʷʥʫʪʴ ʛʣʫʙʞʝ, ʠ ʚʘʤ ʦʪʢʨʦʝʪʩʷ ʫʜʠ-

ʚʠʪʝʣʴʥʘʷ ʢʘʨʪʠʥʘ ʩʦʯʝʪʘʥʠʷ ʩʪʘʨʠʥʥʳʭ ʪʨʘʜʠʮʠʡ 

ʠ ʯʫʞʦʛʦ ʚʣʠʷʥʠʷ. ʉʨʝʜʥʷʷ ɸʟʠʷ ʦʪʣʠʯʘʝʪʩʷ ʧʨʝ-

ʢʨʘʩʥʦ ʨʘʟʚʠʪʳʤ ʚʢʫʩʦʤ ʚ ʦʙʣʘʩʪʠ ʜʠʟʘʡʥʘ ʠ ʮʚʝʪʘ. 

ɺ ʵʪʦʡ ʩʪʨʘʥʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʚʝʢʦʚ ʚʳʨʘʙʘ-

ʪʳʚʘʣʠʩʴ ʧʦʜʭʦʜʳ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʮʚʝʪʘ.  

ʊʨʘʜʠʮʠʦʥʥʘʷ ʦʜʝʞʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʮʠ-

ʦʥʘʣʴʥʳʭ ʯʝʨʪ ʥʘʩʝʣʝʥʠʷ ʋʟʙʝʢʠʩʪʘʥʘ. ʌʦʨʤʘ 

ʦʜʝʞʜʳ, ʩʦʟʜʘʚʘʚʰʘʷʩʷ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʚʝʢʦʚ, ʠ 

ʝʝ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʜʝʢʦʨʘʪʠʚʥʦʝ ʦʬʦʨʤʣʝʥʠʝ, 

ʢʦʣʦʨʠʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ ʥʘʨʦʜ-

ʥʦʛʦ ʢʦʩʪʶʤʘ ʢ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦ-

ʚʠʷʤ ʢʨʘʷ.  

ɼʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʜʝʞʜʝ 

ʧʨʦʰʣʳʭ ʚʝʢʦʚ, ʠʭ ʬʦʨʤʘʭ, ʣʦʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦ-

ʩʪʷʭ ʠ ʤʘʪʝʨʠʘʣʝ ʜʘʶʪ ʦʪʢʨʳʪʳʝ ʘʨʭʝʦʣʦʛʘʤʠ ʧʘ-

ʤʷʪʥʠʢʠ ʥʘʩʪʝʥʥʦʡ ʞʠʚʦʧʠʩʠ ʉʨʝʜʥʝʡ ɸʟʠʠ 

(ɸʬʨʘʩʠʘʙ, ʇʝʥʜʞʠʢʝʥʪ, ɹʘʣʘʣʳʢʪʝʧʘ, ʍʘʣʯʘʷʥ ʠ 

ʜʨʫʛʠʝ), ʘ ʪʘʢʞʝ ʩʢʫʣʴʧʪʫʨʘ, ʤʝʣʢʘʷ ʧʣʘʩʪʠʢʘ, 

ʪʢʘʥʠ. ʎʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʜʝʞʜʳ 

ʷʚʣʷʝʪʩʷ ʤʫʩʫʣʴʤʘʥʩʢʘʷ ʤʠʥʠʘʪʶʨʘ XV-XIX  ʚʚ. 

ɻʝʨʘʪʩʢʦʡ ʠ ɹʫʭʘʨʩʢʦʡ ʰʢʦʣ. ʉʫʜʷ ʧʦ ʤʠʥʠʘʪʶʨʘʤ, 

ʚ XV-XIX  ʚʝʢʦʚ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʥʦʩʠʣʠ ʦʜʝʞʜʫ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʛʣʘʜʢʠʭ ʪʢʘʥʝʡ ʨʘʟʣʠʯʥʳʭ ʦʪ-

ʪʝʥʢʦʚ. 

ʆʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʦʜʝʞʜʳ ʫʟʙʝʢʦʚ ʚ XIX  ʚʝʢʝ ʙʳʣʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞ-

ʥʳʝ, ʰʝʣʢʦʚʳʝ, ʧʦʣʫʰʝʣʢʦʚʳʝ ʠ ʰʝʨʩʪʷʥʳʝ ʪʢʘʥʠ. 

ɺ ʧʨʦʰʣʦʤ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʉʨʝʜʥʝʡ ɸʟʠʠ 

ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʣʠ ʧʦʣʦʩʘʪʳʝ 

ʪʢʘʥʠ. ɺ ʌʝʨʛʘʥʝ ʠʭ ʧʨʦʠʟʚʦʜʠʣʠ ʦʩʦʙʝʥʥʦ ʤʥʦʛʦ 

ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʨʠʩʫʥʢʦʚ. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʦʙ-

ʨʘʱʘʣʦʩʴ ʥʘ ʨʘʩʮʚʝʪʢʫ ʧʦʣʦʩʦʢ, ʠʭ ʩʦʯʝʪʘʥʠʷ ʠ ʰʠ-

ʨʠʥʫ. ʀʟʣʶʙʣʝʥʥʳʤʠ ʰʝʣʢʦʚʳʤʠ ʠ ʧʦʣʫʰʝʣʢʦ-

ʚʳʤʠ ʙʝʢʘʩʘʙʘʤʠ ʩʯʠʪʘʣʠʩʴ ʪʝ, ʚ ʢʦʪʦʨʳʭ ʟʝʣʝʥʳʝ 

ʧʦʣʦʩʢʠ ʩʦʯʝʪʘʣʠʩʴ ʩ ʞʝʣʪʳʤʠ, ʨʦʟʦʚʳʤʠ ʠ ʬʠʦʣʝ-

ʪʦʚʳʤʠ, ʧʨʠʯʝʤ ʥʝʙʦʣʴʰʦʡ ʠ ʦʜʠʥʘʢʦʚʦʡ ʰʠʨʠʥʳ 

ʠ ʥʝʢʦʥʪʨʘʩʪʥʳʭ ʥʝʞʥʳʭ ʦʪʪʝʥʢʦʚ. ɾʠʪʝʣʠ ʬʝʨ-

ʛʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʤʘʨʛʠʣʘʥʮʳ ʠ ʦʩʦʙʝʥʥʦ ʢʦ-

ʢʘʥʜʮʳ, ʧʨʝʜʧʦʯʠʪʘʣʠ ʞʝʣʪʳʡ ʮʚʝʪ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʬʠʦʣʝʪʦʚʳʤ ʠ ʨʦʟʦʚʳʤ. ɺ ʥʘʤʘʥʛʘʥʩʢʠʭ ʭʘʣʘʪʘʭ 

ʧʨʝʦʙʣʘʜʘʣʦ ʩʦʯʝʪʘʥʠʝ ʟʝʣʝʥʦʛʦ ʩ ʩʠʥʠʤ ʠ ʢʨʘʩ-

ʥʳʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩ-

ʮʚʝʪʦʢ ʬʝʨʛʘʥʩʢʠʭ ʪʢʘʥʝʡ, ʭʘʣʘʪʳ ʠʟ ʥʠʭ ʩʣʘʚʠʣʠʩʴ 

ʩʧʦʢʦʡʥʦʡ ʩʪʨʦʛʦʩʪʴʶ. ʇʦʩʣʝʜʥʝʝ ʢʘʯʝʩʪʚʦ ʩʢʦʥ-

ʮʝʥʪʨʠʨʦʚʘʣʦʩʴ ʦʩʦʙʝʥʥʦ ʚ ʙʝʢʘʩʘʙʘʭ ʩ ʟʝʣʝʥʦʚʘ-

ʪʳʤ ʠ ʩʠʥʝʚʘʪʳʤ ʦʪʪʝʥʢʘʤʠ, ʠʟʚʝʩʪʥʳʭ ʧʦʜ ʥʘʟʚʘ-

ʥʠʝʤ ʤʦʰ ʨʘʥʛ. ʏʘʧʘʥʳ, ʩʰʠʪʳʝ ʠʟ ʙʝʢʘʩʘʙʘ, ʧʦʣʫ-

ʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ 

ʋʟʙʝʢʠʩʪʘʥʘ. ɺ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ ʚ 1920-ʭ ʛʦʜʘʭ 

ʙʳʣʠ ʤʦʜʥʳʤʠ ʢʨʘʩʥʳʝ ʩʪʝʛʘʥʳʝ ʭʘʣʘʪʳ. ʀʭ ʥʦ-

ʩʠʣʠ ʠ ʚ ʛʦʜʳ ʚʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ. ɺ XIX  ʚʝʢʝ ʠ 

ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ ʙʫʭʘʨʩʢʠʝ ʵʤʠʨʳ ʥʦʩʠʣʠ ʧʘʨʘʜ-

ʥʳʝ ʟʦʣʦʪʦʰʚʝʡʥʳʝ ʭʘʣʘʪʳ ʟʘʨʯʦʧʦʥ [5, ʩ. 95]. 
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ʊʝʭʥʠʢʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʪʢʘʥʝʡ 

ʠ ʦʩʦʙʝʥʥʦ ʠʭ ʦʨʥʘʤʝʥʪʘʮʠʠ ʙʳʣʘ ʩʣʦʞʥʦʡ, ʧʨʠʤʝ-

ʥʷʣʠʩʴ ʜʚʘ ʧʨʠʝʤʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʠ ʧʦʣʫʯʘʪʴ 

ʪʢʘʥʠ ʧʦʣʦʩʘʪʳʝ ʠ ʘʙʨʦʚʳʝ ʩ ʧʝʩʪʨʳʤ ʨʘʩʧʣʳʚʯʘ-

ʪʳʤ ʫʟʦʨʦʤ. ʂ XIX  ʚʝʢʫ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʦʣʦʩʘʪʦʛʦ 

ʦʨʥʘʤʝʥʪʘ ʧʦʣʫʯʠʣʘ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ. ʀʤ ʦʨ-

ʥʘʤʝʥʪʠʨʦʚʘʣʠʩʴ ʠ ʙʫʤʘʞʥʳʝ, ʠ ʰʝʣʢʦʚʳʝ, ʠ ʧʦʣʫ-

ʰʝʣʢʦʚʳʝ ʪʢʘʥʠ. ɼʨʫʛʦʡ ʧʨʠʝʤ ʦʨʥʘʤʝʥʪʘʮʠʠ ʪʢʘ-

ʥʝʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʜʦʨʦʛʠʭ ʰʝʣʢʦʚ ʩ ʨʘʩʧʣʳʚ-

ʯʘʪʳʤʠ ʢʦʥʪʫʨʘʤʠ ʫʟʦʨʦʚ ʘʙʨ (ʦʙʣʘʢʦ). ʕʪʘ ʦʯʝʥʴ 

ʩʣʦʞʥʘʷ ʠ ʪʨʫʜʦʝʤʢʘʷ ʪʝʭʥʠʢʘ ʧʝʨʝʚʷʟʢʠ ʦʩʥʦʚʳ 

ʘʙʨʙʘʥʜ ʧʨʠʤʝʥʷʣʘʩʴ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʰʝʣʢʦʚʳʭ 

ʪʢʘʥʝʡ ʭʘʥʘʪʣʘʩ ʚ ʦʩʥʦʚʥʦʤ ʚ ʛʦʨʦʜʘʭ ʌʝʨʛʘʥʩʢʦʡ 

ʜʦʣʠʥʳ, ʘ ʪʘʢʞʝ ʚ ʉʘʤʘʨʢʘʥʜʝ ʠ ɹʫʭʘʨʝ. 

ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʦʤ ʨʘʟʥʦʦʙʨʘ-

ʟʠʠ ʠ ʩʧʝʮʠʬʠʢʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ 

ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʪʢʘʥʝʡ, ʦ ʪʦʥʢʦʤ ʚʢʫʩʝ ʥʘʨʦʜʥʳʭ 

ʤʘʩʪʝʨʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. 

ʈʘʟʨʘʙʦʪʢʘ ʘʢʪʫʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʝʰʝ-

ʥʠʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʥʦʚʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʧʦʣʠʪʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ 

ʨʝʘʣʠʷʤ. 

ʂʦʤʧʣʝʢʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʳʩʦʢʦʨʘʟʚʠʪʳʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʮʝʥʪʨ, ʦʙʲʝʢʪʳ ʢʫʣʴʪʫʨʥʦ-ʤʘʩʩʦʚʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ, ʙʦʛʘʪʳʡ ʚʳʙʦʨ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ, ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʦʪʚʝʯʘʶʱʠʝ ʩʦ-

ʚʨʝʤʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʯʝʥʠʷ, ʙʣʦʢʠ ʧʠʪʘʥʠʷ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʙʣʦʢʠ, 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʣʝʪʥʠʝ ʠ ʟʠʤʥʠʝ ʧʣʦʱʘʜʢʠ ʜʣʷ ʟʘʥʷʪʠʡ ʩʧʦʨʪʦʤ, ʩʧʦʨʪʠʚʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝ-

ʥʠ̫, ʙʘʩʩʝʡʥʳ ʠ ʢʦʨʪʳ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ, ʦʪʜʳʭʘ ʠ 

ʨʘʟʚʣʝʯʝʥʠʷ, ʨʘʟʚʠʪʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʡ ʩʨʝʜʳ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. 

ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʜʦʧʦʣʥʠʪ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʪʠʧʦʣʦʛʠʶ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʦʝʜʠʥʠʚ ʚ ʩʝʙʝ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʠ ʩʦʚʨʝʤʝʥʥʫʶ 

ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʦʙʲʝʢʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

Abstract. 

Development of the actual functional-planning and architectural-spatial solution of the sanatorium-resort 

complex, which meets the new economic, political and social realities. 

The complex includes a highly developed public center, cultural facilities, a wide range of living conditions, 

medical and diagnostic facilities that meet modern standards and requirements of treatment, power supplies, ad-

ministrative units, organized summer and winter sports grounds, sports facilities, swimming pools and courts, 
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multifunctional recreational space for recreation, recreation and entertainment, developed infrastructure, provid-

ing an accessible environment for all groups of the population. 

The creation of a new design solution will complement and improve the typology of the Spa complex, com-

bining the latest technology, natural and climatic resources and modern space-planning structure of the design 

object. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʢʦʥʮʝʧʮʠʷ ʥʦ-

ʚʦʛʦ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʦʪʜʳʭʘ, ʘʢʪʫʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʝ ʨʝʰʝʥʠʝ, ʘʨʭʠʪʝʢ-

ʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

Keywords: sanatorium-resort complex, multifunctional complex, the concept of a new therapeutic recreation, 

the actual functional-planning solution, architectural-spatial concept of the sanatorium-resort complex. 

 

ʀʩʪʦʨʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘ. 

ɻʦʨʦʜ ʉʘʢʠ - ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠ-

ʚʘʶʱʠʭʩʷ ʠ ʩʪʘʨʝʡʰʠʭ ʢʫʨʦʨʪʦʚ ɿʘʧʘʜʥʦʛʦ ʧʦʙʝ-

ʨʝʞʴʷ ʂʨʳʤʘ, ʘ ʪʘʢʞʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʛʦʨʦʜ ʥʘ ʧʦʣʫ-

ʦʩʪʨʦʚʝ, ʢʦʪʦʨʳʡ ʥʦʩʠʣ ʩʪʘʪʫʩ ʢʫʨʦʨʪʘ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʉʝʛʦʜʥʷ, ʛʦʨʦʜ ʉʘʢʠ ʵʪʦ ʢʫʨʦʨʪ, ʦʙʣʘʜʘʶʱʠʡ 

ʫʥʠʢʘʣʴʥʳʤ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʧʨʠʨʦʜ-

ʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʤʠ ʜʦʩʪʦ-

ʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤʠ. ɿʜʝʩʴ ʫʜʘʯʥʦ ʩʦʯʝʪʘʶʪʩʷ 

ʧʨʠʤʦʨʩʢʠʡ ʠ ʩʪʝʧʥʦʡ ʢʣʠʤʘʪ, ʪʝʨʤʘʣʴʥʳʝ ʠ ʤʠʥʝ-

ʨʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʩʦʣʸʥʘʷ ʚʦʜʘ (ʨʘʧʘ) ʠ ʣʝʯʝʥʘʷ 

ʛʨʷʟʴ ʉʘʢʩʢʦʛʦ ʦʟʝʨʘ.  

ʉʘʤʦ ʉʘʢʩʢʦʝ ʦʟʝʨʦ, ʢʘʢ ʵʢʦʩʠʩʪʝʤʘ, ʩʬʦʨʤʠ-

ʨʦʚʘʣʦʩʴ ʦʢʦʣʦ 5000 ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ ʚ ʧʝʨʠʦʜ ʛʣʦ-

ʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʧʣʘʥʝʪʝ - ʪʘʷʥʠʝ 

ʣʝʜʥʠʢʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʏʸʨʥʦʤ ʤʦʨʝ. 

çɿʝʤʣʷ, ʠʩʮʝʣʷʶʱʘʷ ʚʩʷʢʠʝ ʨʘʥʳè ʭʦʨʦʰʦ 

ʙʳʣʘ ʠʟʚʝʩʪʥʘ ʚʝʣʠʢʠʤ ʠʩʪʦʨʠʢʘʤ ʠ ʛʝʦʛʨʘʬʘʤ ʘʥ-

ʪʠʯʥʦʩʪʠ: ɻʝʨʦʜʦʪ (V ʚʝʢ ʜʦ ʥ.ʵ.), ʇʣʠʥʠʡ ʉʪʘʨʰʠʡ 

ʠ ʂʣʘʚʜʠʡ ʇʪʦʣʝʤʝʡ (I-II  ʚʝʢ ʥ.ʵ.). 

ʏʝʨʝʟ ʤʥʦʛʦ ʚʝʢʦʚ, ʧʦʩʣʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʚ 

1783 ʛʦʜ ʂʨʳʤʘ ʢ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ, ʉʘʢʩʢʦʝ 

ʦʟʝʨʦ ʩ ʝʛʦ ʨʘʧʦʡ ʠ ʥʝʦʙʳʯʥʳʤʠ ʛʨʷʟʷʤʠ ʚʥʦʚʴ ʟʘ-

ʠʥʪʝʨʝʩʦʚʘʣʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ-ʥʘʪʫʨʘʣʠʩʪʦʚ, ʫʯʸ-

ʥʳʭ, ʚʨʘʯʝʡ ʠ ʧʠʩʘʪʝʣʝʡ. 

ɺ 1828 ʛʦʜʫ ʚ ʛʦʨʦʜʝ ʉʘʢʠ ʙʳʣʘ ʦʩʥʦʚʘʥʘ ʧʝʨ-

ʚʘʷ ʚ ʈʦʩʩʠʠ ʛʨʷʟʝʣʝʯʝʙʥʠʮʘ ʠ ʦʪʢʨʳʪʘ ʛʦʩʪʠʥʠʮʘ 

ʜʣʷ ʧʨʠʝʟʞʘʶʱʠʭ ʙʦʣʴʥʳʭ.  

ɺ ʧʝʨʠʦʜ ʩ 1833 ʧʦ 1837 ʛʦʜ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ: 

ʢʘʟʸʥʥʳʡ ʜʦʤ (ʤʝʩʪʦ, ʛʜʝ ʧʨʦʞʠʚʘʣʠ ʟʘ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʩʯʸʪ ʯʠʥʦʚʥʠʢʠ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʩʣʫʞʘʱʠʝ) ʠ ʜʚʝ ʛʨʷʟʝʣʝʯʝʙʥʠʮʳ ʥʘ 250 ʯʝʣʦʚʝʢ. 

ɺ 1857 ʛʦʜʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʂʨʳʤʩʢʦʡ ʚʦʡʥʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʘʨʤʝʡʩʢʠʝ ʙʘʨʘʢʠ 

ʜʣʷ ʠʟʣʝʯʝʥʠʷ ʨʘʥʝʥʥʳʭ ʚ ʧʝʨʠʦʜ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ 

ʩʦʣʜʘʪ ʠ ʦʬʠʮʝʨʦʚ, ʘ ʪʘʢʞʝ ʥʦʚʘʷ ʛʨʷʟʝʣʝʯʝʙʥʠʮʘ 

ʥʘ 300 ʯʝʣʦʚʝʢ. ɺ ʪʦʪ ʧʝʨʠʦʜ, ʠʤʝʥʥʦ ʚ ʵʪʦʡ ʛʨʷʟʝ-

ʣʝʯʝʙʥʠʮʝ, ʩʣʫʞʠʣ ʠ ʚʸʣ ʧʨʘʢʪʠʢʫ ʚʳʜʘʶʱʠʡʩʷ ʠ 

ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʳʡ ʨʦʩʩʠʡʩʢʠʡ ʚʨʘʯ-ʭʠʨʫʨʛ ɸ.ʀ. 

ʇʠʨʦʛʦʚ. 

ɺ 1883 ʛʦʜʫ ʉʘʢʩʢʘʷ ʛʨʷʟʝʣʝʯʝʙʥʠʮʘ ʧʝʨʝʰʣʘ 

ʚ ʚʝʜʝʥʠʝ ʊʘʚʨʠʯʝʩʢʦʛʦ ʛʫʙʝʨʥʩʢʦʛʦ ʟʝʤʩʪʚʘ, ʯʪʦ 

ʚʝʩʴʤʘ ʧʣʦʜʦʪʚʦʨʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʝʸ ʨʘʟʚʠʪʠʠ ʠ ʤʦ-

ʜʝʨʥʠʟʘʮʠʠ.  

ɿʘ 34 ʛʦʜʘ, ʫʩʠʣʠʷʤʠ ʊʘʚʨʠʯʝʩʢʦʛʦ ʛʫʙʝʨʥ-

ʩʢʦʛʦ ʟʝʤʩʪʚʘ, ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʠ ʚʚʝʜʝʥʦ ʚ ʵʢʩʧʣʫ-

ʘʪʘʮʠʶ:  

V 1885 ʛʦʜ - ʛʨʷʟʝʣʝʯʝʙʥʠʮʘ ʩ ʧʣʦʱʘʜʢʦʡ 

ʩʦʣʥʝʯʥʦʛʦ ʥʘʛʨʝʚʘ ʛʨʷʟʠ ʠ ʢʦʤʥʘʪʘʤʠ ʜʣʷ ʦʪʜʳʭʘ 

(ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʧʦʪʝʣʴʥʠè); 

V 1900 ʛʦʜ - ʚʘʥʥʦʝ ʦʪʜʝʣʝʥʠʝ I ʢʣʘʩʩʘ; 

V 1909 ʛʦʜ - ʚʘʥʥʦʝ ʦʪʜʝʣʝʥʠʝ II  ʢʣʘʩʩʘ ʠ ʙʠʙ-

ʣʠʦʪʝʢʘ-ʤʫʟʝʡ; 

V 1912 ʛʦʜ - 2-ʭ ʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʠʥʩʪʠʪʫʪʘ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ; 

V 1914 ʛʦʜ - ʟʜʘʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʛʜʝ ʩʣʫʞʠʣ ʠ ʚʸʣ ʧʨʘʢʪʠʢʫ ʚʳʜʘʶ-

ʱʠʡʩʷ ʠ ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʳʡ ʩʦʚʝʪʩʢʠʡ ʚʨʘʯ-ʭʠ-

ʨʫʨʛ ʅ.ʅ. ɹʫʨʜʝʥʢʦ. 

ɺ 1915 ʛʦʜʫ ʯʝʨʝʟ ʛʦʨʦʜ ʉʘʢʠ ʙʳʣʘ ʧʨʦʣʦʞʝʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʚʝʪʢʘ, ʩʚʷʟʘʚʰʘʷ ʠ ʧʨʠʙʣʠʟʠʚ-

ʰʘʷ ʢʫʨʦʨʪ ʢ ʛʦʨʦʜʘʤ ʈʦʩʩʠʠ ʠ ɽʚʨʦʧʳ. 

ʋʞʝ ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ, ʚ 1925 ʛʦʜʫ, ʜʣʷ ʫʣʫʯ-

ʰʝʥʠʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʉʘʢʩʢʦʛʦ ʦʟʝʨʘ, ʙʳʣʘ ʦʪ-

ʢʨʳʪʘ ʥʘʫʯʥʘʷ ʥʘʙʣʶʜʘʪʝʣʴʥʘʷ ʩʪʘʥʮʠʷ - ɻɻʈʉ 

(ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʨʝʞʠʤʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ 

ʩʪʘʥʮʠʷ). 

ɺ 1938 ʛʦʜʫ ʚʩʝ ʟʜʨʘʚʥʠʮʳ ʢʫʨʦʨʪʘ ʧʝʨʝʰʣʠ ʥʘ 

ʢʨʫʛʣʦʛʦʜʠʯʥʫʶ ʨʘʙʦʪʫ, ʠ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʣʝʯʝʙʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʳʣʘ ʜʦʚʝʜʝʥʘ ʜʦ 5000 ʪʳʩʷʯ 

ʯʝʣʦʚʝʢ ʚ ʛʦʜ.  

ʇʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʘʥʘʪʦʨʠʷ ʈʘʙʦʯʝ-ʢʨʝ-

ʩʪʴʷʥʩʢʦʡ ʂʨʘʩʥʦʡ ʘʨʤʠʠ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ - 

ʎʝʥʪʨʘʣʴʥʳʡ ʚʦʝʥʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʩʘʥʘʪʦʨʠʡ ʠʤ. 

ʅ.ʀ. ʇʠʨʦʛʦʚʘ) ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʣʝʯʝʙʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʫʚʝʣʠʯʠʣʘʩʴ ʝʱʝ ʥʘ 8000 ʪʳʩʷʯ ʧʘʮʠʝʥ-

ʪʦʚ ʚ ʛʦʜ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʎʝʥʪʨʘʣʴʥʳʡ ʚʦʝʥʥʳʡ 

ʢʣʠʥʠʯʝʩʢʠʡ ʩʘʥʘʪʦʨʠʡ ʠʤ. ʅ.ʀ. ʇʠʨʦʛʦʚʘ ʵʪʦ ʠʟ-

ʚʝʩʪʥʦʝ ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ, ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʝ 

ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʨʘʩʩʯʠʪʘʥ-

ʥʦʝ ʥʘ 1200 ʧʦʩʝʱʝʥʠʡ ʚ ʜʝʥʴ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ, ʟʜʨʘʚʥʠʮ ʪʘʢʦʛʦ ʪʠʧʘ ʥʝʪ ʥʝ ʚ ɽʚʨʦʧʝ, ʥʝ ʚ 

ʩʪʨʘʥʘʭ ʉʅɻ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʥʘʫʯʥʳʤʠ ʩʦʪʨʫʜʥʠ-

ʢʘʤʠ ɻɻʈʕʉ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʨʠʤʝʥʝʥʠʷ ʩʘʢʩʢʦʡ ʣʝʯʝʙʥʦʡ ʛʨʷʟʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʦʙʣʘʩʪʠ ʢʦʩʤʝʪʦʣʦʛʠʠ. ʅʘʪʫʨʘʣʴʥʳʝ, ʨʘʟʨʘʙʦʪʘʥ-

ʥʳʝ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʡ ʣʝʯʝʙʥʦʡ ʛʨʷʟʠ - ʤʘʩʢʠ ʠ 

ʙʘʣʴʟʘʤʳ, ʣʦʩʴʦʥʳ ʠ ʪʦʥʠʢʠ, ʩʦʚʝʨʰʝʥʥʦ ʦʙʦʩʥʦ-

ʚʘʥʥʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʦʩʤʝʪʠʢʦʡ ʥʦʚʦʛʦ ʪʳʩʷʯʝʣʝ-

ʪʠʷ. 

ʅʦ ʯʪʦ ʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʣʝʯʝʙʥʘʷ ʛʨʷʟʴ 

ʉʘʢʩʢʦʛʦ ʦʟʝʨʘ? ʏʪʦ ʜʝʣʘʝʪ ʝʸ ʥʘʩʪʦʣʴʢʦ ʫʥʠʢʘʣʴ-

ʥʦʡ, ʯʪʦ ʦʥʘ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʤʦʞʝʪ ʣʝʯʠʪʴ ʤʥʦʛʠʝ 

ʙʦʣʝʟʥʠ: ʦʪ ʙʝʩʧʣʦʜʠʷ ʠ ʟʘʙʦʣʝʚʘʥʠʡ ʦʧʦʨʥʦ-ʜʚʠ-

ʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʜʦ ʧʨʦʙʣʝʤ ʩ ʢʦʞʝʡ? 

ʇʝʣʦʠʜʳ - ʮʝʣʝʙʥʳʡ ʯʸʨʥʳʡ ʠʣ ʦʟʝʨʘ, ʢʦʪʦʨʳʡ 

ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤʠ ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ 

ʠʭ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʣʠ, ʤʠʢʨʦʵʣʝ-

ʤʝʥʪʳ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʚ 
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ʛʨʷʟʠ ʦʙʨʘʟʫʶʪʩʷ ʙʠʦʛʦʨʤʦʥʳ, ʚʠʪʘʤʠʥʦʧʦʜʦʙʥʳʝ 

ʠ ʧʝʥʠʮʠʣʠʥʦʧʦʜʦʙʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʷʚʣʷ-

ʶʪʩʷ ʤʦʱʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘʤʠ. 

ʉʝʛʦʜʥʷ ʛʦʨʦʜ-ʢʫʨʦʨʪ ʉʘʢʠ ʵʪʦ 15 ʩʘʥʘʪʦʨʠʝʚ 

ʠ ʧʘʥʩʠʦʥʘʪʦʚ, ʙʘʟ ʦʪʜʳʭʘ ʠ ʜʝʪʩʢʠʭ ʣʘʛʝʨʝʡ, ʛʜʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʪʜʳʭ ʥʘ ʙʝʨʝʛʫ ʏʸʨʥʦʛʦ ʤʦʨʷ, ʘ 

ʪʘʢʞʝ ʫʩʣʫʛʠ ʧʦ ʦʟʜʦʨʦʚʣʝʥʠʶ ʠ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʤʫ ʣʝʯʝʥʠʶ.  

ʃʶʜʠ ʠʟ ʤʥʦʛʠʭ ʤʝʩʪ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʙʣʠʞ-

ʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ʧʨʠʝʟʞʘʶʪ ʚ ʉʘʢʠ, ʯʪʦʙʳ ʣʝʯʠʪʴ 

ʘʨʪʨʦʟʳ ʠ ʧʦʣʠʘʨʪʨʠʪʳ, ʪʨʘʚʤʳ ʢʦʩʪʝʡ ʠ ʤʳʰʮ, ʙʦ-

ʣʝʟʥʠ ʩʫʩʪʘʚʦʚ ʠ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʨʠ-

ʬʝʨʠʡʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʤʫʞʩʢʦʝ ʠ ʞʝʥʩʢʦʝ 

ʙʝʩʧʣʦʜʠʝ, ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʫʨʦʣʦʛʠʯʝʩʢʠʝ ʟʘ-

ʙʦʣʝʚʘʥʠʷ, ʜʝʪʩʢʠʡ ʮʝʨʝʙʨʘʣʴʥʳʡ ʧʘʨʘʣʠʯ ʠ ʤʥʦ-

ʛʦʝ-ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʎʝʣʳʡ ʢʦʤʧʣʝʢʩ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʢʫʧʝ ʩ 

ʜʦʩʪʠʞʝʥʠʷʤʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦʚʦʡ ʥʘʫʢʠ ʠ 

ʤʝʜʠʮʠʥʳ, ʥʘʣʠʯʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʦʛʨʦʤʥʳʤ ʦʧʳ-

ʪʦʤ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʘʙʠʣʠʪʘʮʠʶ ʧʘʮʠ-

ʝʥʪʦʚ ʠ ʪʚʦʨʠʪʴ ʯʫʜʝʩʘ ʠʩʮʝʣʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯ-

ʥʦʛʦ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʝʰʝ-

ʥʠʷ ʧʦ ʦʙʫʩʪʨʦʡʩʪʚʫ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ. 

ɺ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦ-

ʚʦʯʥʦʛʦ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʝʰʝ-

ʥʠʷ ʧʦ ʦʙʫʩʪʨʦʡʩʪʚʫ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʧʦʣʦʞʝʥʘ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʧʨʠʦʟʸʨʥʦ-

ʧʨʠʤʦʨʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʛʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʛʦʨʦʜʘ ʉʘʢʠ, ʢʦʪʦʨʘʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʘ ʬʝʜʝʨʘʣʴ-

ʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ (ʌʎʇ) - ʤʦʨʩʢʦʡ ʥʘʙʝʨʝʞ-

ʥʦʡ, ʦʙʱʝʡ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ ʦʢʦʣʦ 5,8 ʢʠʣʣʦʤʝʪʨʘ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʤʝʱʝʥʠʝ ʟʜʘʥʠʡ ʢʦʤʧʣʝʢʩʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʘʥʘʪʦʨʥʦʡ ʪʠʧʦʣʦʛʠʝʡ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʚʨʝʤʝʥʥʳʤ ʩʝʨʚʠ-

ʩʦʤ ʠ ʦʙʲʝʜʠʥʷʝʪ ʥʘ ʦʜʥʦʡ ʧʣʦʱʘʜʢʝ ʚʩʝ ʬʫʥʢʮʠʠ 

ʠ ʨʘʟʣʠʯʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʧʨʘʢʪʠʢʠ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ 

ʦʪʜʳʭʘʶʱʠʭ ʦʪ VIP ʢʣʠʝʥʪʦʚ ʜʦ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠ-

ʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. 

ʂʦʤʧʣʝʢʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ:  

V ʦʙʱʝʩʪʚʝʥʥʦ-ʧʫʙʣʠʯʥʳʡ ʮʝʥʪʨ ʩ ʢʦʥʛʨʝʩʩ-

ʭʦʣʣʦʤ; 

V ʦʙʲʝʢʪʳ ʢʫʣʴʪʫʨʥʦ-ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ; 

V ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʠ ʣʝʯʝʙʥʳʝ ʢʦʨ-
ʧʫʩʘ; 

V ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʙʣʦʢʠ; 

V ʮʝʥʪʨ ʢʨʘʩʦʪʳ ʠ ʢʦʩʤʝʪʦʣʦʛʠʠ; 

V ʩʧʦʨʪʠʚʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ: 

ʩʧʦʨʪʠʚʥʳʝ ʧʣʦʱʘʜʢʠ, ʙʘʩʩʝʡʥʳ, ʢʦʨʪʳ ʠ ʜʨʫʛʠʝ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ. 

ɺʩʸ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ, ʘ ʪʘʢʞʝ ʙʦʛʘʪʳʡ ʚʳ-

ʙʦʨ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ, ʨʘʟʣʠʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʜʦʩʪʫʧʥʦʡ ʩʨʝʜʳ ʜʣʷ ʤʘʣʦʤʦʙʠʣʴ-

ʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʜʣʷ ʧʦʚʳʰʝ-

ʥʠʷ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʘ ʥʘʭʦʞʜʝʥʠʷ ʚ ʢʦʤʧʣʝʢʩʝ. 

ɸʨʭʠʪʝʢʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ 

ʢʦʤʧʣʝʢʩʘ ʧʦʩʪʨʦʝʥʦ ʥʘ ʚʳʜʝʣʝʥʠʠ ʧʝʨʚʦʡ ʣʠʥʠʠ 

ʟʘʩʪʨʦʡʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʚʲʝʟʜʥʦʡ ʛʨʫʧʧʳ ʩ ʤʥʦʛʦ-

ʫʨʦʚʥʝʚʳʤ ʧʘʨʢʠʥʛʦʤ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠ ʣʝ-

ʯʝʙʥʦʛʦ ʢʦʤʧʣʝʢʩʦʚ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ. 

ʈʘʟʤʝʱʝʥʠʝ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʢ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘ-

ʥʠʷ ʷʚʣʷʝʪʩʷ ʨʝʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʞʠʪʝʣʷʤʠ ʠ ʛʦʩʪʷʤʠ ʛʦʨʦʜʘ ʉʘʢʠ ʜʣʷ ʧʨʦʚʝ-

ʜʝʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ. 

ʉʦʙʳʪʠʡʥʘʷ ʧʨʦʛʨʘʤʤʘ ʢʦʤʧʣʝʢʩʘ ʜʦʣʞʥʘ 

ʧʨʝʜʣʘʛʘʪʴ ʧʨʦʚʝʜʝʥʠʝ: 

V ʢʦʥʬʝʨʝʥʮʠʡ ʧʦ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʬʠʟʠʦʪʝʨʘ-
ʧʠʠ;  

V ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʚʳʩʪʘʚʦʢ ʢʦʩʤʝʪʦʣʦʛʠʠ 
ʠ ʉʇɸ;  

V ʬʝʩʪʠʚʘʣʝʡ ʢʨʘʩʦʪʳ ʠ ʛʘʨʤʦʥʠʠ;  

V ʩʧʦʨʪʠʚʥʳʭ ʩʙʦʨʦʚ, ʡʦʛʠ, ʧʠʣʘʪʝʩʘ ʠ ʘʵʨʦ-
ʙʠʢʠ; 

V ʵʢʦ-ʬʝʩʪʠʚʘʣʝʡ çʟʝʣʸʥʳʭè ʪʝʭʥʦʣʦʛʠʡ ʠ 
ʫʨʙʘʥʠʩʪʠʢʠ. 

ɺʩʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʦʙʳʪʠʡʥʦʡ ʧʨʦʛʨʘʤʤʳ, 

ʫʚʷʟʘʥʥʳʝ ʩ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤʠ ʨʝʰʝ-

ʥʠʷʤʠ ʛʣʘʚʥʳʭ ʢʦʨʧʫʩʦʚ ʢʦʤʧʣʝʢʩʘ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʭ ʚ ʧʝʨʚʦʡ ʣʠʥʠʠ ʟʘʩʪʨʦʡʢʠ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʠ ʸʤʢʦʩʪʠ 

ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ. 

ɸʨʭʠʪʝʢʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʢʦʤʧʣʝʢʩʘ, ʤʝʞʜʫ ʧʝʨ-

ʚʦʡ ʣʠʥʠʝʡ ʟʘʩʪʨʦʡʢʠ ʠ ʤʦʨʩʢʦʡ ʥʘʙʝʨʝʞʥʦʡ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʜʠʘʛʦʥʘʣʴʥʳʭ, ʢʦʤʧʦʟʠ-

ʮʠʦʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʩʪʨʦʡʢʦʡ ʧʘʚʠʣʴʦʥʥʦʛʦ ʪʠʧʘ. 

ʇʨʠʸʤ ʧʘʚʠʣʴʦʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʨʘʩʰʠʨʷʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʢʨʝʘʮʠ-

ʦʥʥʳʭ ʟʦʥ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʦʪʢʨʳʪʳʭ ʩʧʦʨʪʠʚʥʳʭ ʠ 

ʜʝʪʩʢʠʭ ʧʣʦʱʘʜʦʢ, ʟʝʣʸʥʳʭ ʬʫʜʢʦʨʪʦʚ, ʘʤʬʠʪʝʘʪ-

ʨʦʚ ʩ ʢʦʥʮʝʨʪʥʳʤʠ ʩʮʝʥʘʤʠ. ɺʩʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝ-

ʰʝʭʦʜʥʳʭ ʧʫʪʝʡ ʥʘʧʨʘʚʣʝʥʳ ʢ ʤʦʨʶ ʠ ʧʝʰʝʭʦʜʥʦʡ 

ʥʘʙʝʨʝʞʥʦʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʤʝʥʘ-

ʜʦʤ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʆʧʨʝʜʝʣʸʥʥʘʷ ʛʝʦʤʝʪʨʠʷ ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʨʝ-

ʰʝʥʠʷ ʧʝʰʝʭʦʜʥʳʭ ʧʫʪʝʡ, ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʢʦʤʧʦ-

ʟʠʮʠʠ ʚ ʟʘʩʪʨʦʡʢʝ ʢʦʤʧʣʝʢʩʘ ʩ ʫʯʸʪʦʤ ʧʦʥʠʞʝʥʠʷ 

ʵʪʘʞʥʦʩʪʠ ʚ ʩʪʦʨʦʥʫ ʧʝʰʝʭʦʜʥʦʡ ʥʘʙʝʨʝʞʥʦʡ 

ʜʦʣʞʥʳ ʩʦʟʜʘʪʴ çʤʦʨʩʢʦʡ ʬʘʩʘʜè ʠ ʞʠʚʦʧʠʩʥʫʶ 

ʧʘʥʦʨʘʤʫ ʧʨʠʤʦʨʩʢʦʛʦ ʛʦʨʦʜʘ. 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʦʙʱʝʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʠʜʝʠ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʦʙʣʠʢʘ ʚʩʝʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʟʦʥʳ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʛʦʨʦʜʘ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʤʦʨʷ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚ ʩʦʟʜʘʥʠʠ ʩʦʚʨʝʤʝʥ-

ʥʦʛʦ ʵʨʛʦʥʦʤʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯ-

ʥʦʛʦ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʘʢ-

ʪʫʘʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʧʦʣʠʪʠʯʝʩʢʠʤ ʠ ʩʦʮʠ-

ʘʣʴʥʳʤ ʨʝʘʣʠʷʤ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝ 

ʪʦʣʴʢʦ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ ʬʫʥʢʮʠʠ, ʥʦ ʠ ʨʘʟʚʠ-

ʪʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʦʪʜʳʭʘ, ʩʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʛʦ ʙʨʝʥʜʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʪ ʢʨʫʛʣʦʛʦ-

ʜʠʯʥʳʡ ʧʨʠʪʦʢ ʧʦʩʝʪʠʪʝʣʝʡ. 

ʂʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʪʘʥʦ-

ʚʠʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʩʦʙʳ-

ʪʠʡʥʫʶ ʧʨʦʛʨʘʤʤʫ ʙʫʜʫʱʝʛʦ ʢʦʤʧʣʝʢʩʘ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʦʤʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦ-

ʝʢʪʝ ʥʦʚʝʡʰʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʩʦʮʠʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʫʶ ʤʦʜʝʣʴ, ʧʨʝʜʣʘʛʘʷ ʘʫʜʠʪʦ-

ʨʠʠ ʥʘʙʦʨ ʩʝʨʚʠʩʦʚ ʧʦ ʠʩʮʝʣʝʥʠʶ ʠ ʦʤʦʣʦʞʝʥʠʶ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʵʥʝʨʛʠʠ ʠ ʩʦʮʠ-

ʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʯʝʣʦʚʝʢʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʝ ʢʦʤ-

ʧʣʝʢʩʳ ʜʦʣʞʥʳ ʩʪʘʪʴ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʮʝʥ-

ʪʨʘʤʠ ʜʣʷ ʦʪʜʳʭʘ, ʧʦʜʜʝʨʞʘʥʠʷ ʤʦʣʦʜʦʩʪʠ ʦʨʛʘ-

ʥʠʟʤʘ ʠ ʜʦʣʛʦʣʝʪʠʷ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʛʘʨʤʦʥʠʠ ʪʝʣʘ 

ʠ ʜʫʭʘ, ʤʝʜʠʮʠʥʳ ʠ ʧʨʠʨʦʜʳ. ʀʤʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʣʦʞʝʥʦ ʜʘʣʴʥʝʡ-

ʰʝʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʢʦʤʧʣʝʢʩʘ ʚ ʯʘʩʪʠ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ, ʧʨʦʚʝʜʝʥʠʷ ʩʝʤʠ-

ʥʘʨʦʚ, ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ ʚ ʢʦʩʤʝʪʦʣʦʛʠʠ, ʟʘʧʫʩʢʘ 

ʤʥʦʞʝʩʪʚʘ çʩʪʘʨʪʘʧʦʚè. 

ʈʘʟʚʠʪʠʝ ʠʥʜʫʩʪʨʠʠ ʦʪʜʳʭʘ ʚ ʩʦʝʜʠʥʝʥʠʠ ʩ ʣʝ-

ʯʝʙʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʨʝʘʙʠʣʠʪʘʮʠʝʡ, ʜʫʭʦʚʥʳʤʠ 

ʧʨʘʢʪʠʢʘʤʠ ʠ ʥʘʩʳʱʝʥʥʦʡ ʩʦʙʳʪʠʡʥʦʡ ʧʨʦʛʨʘʤ-

ʤʦʡ ʚʳʚʦʜʷʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʥʦʚʳʡ, ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʛʦʨʠʟʦʥʪ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʡ ʧʨʦʜʫʢʪ ʥʝ 

ʪʦʣʴʢʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ, ʥʦ ʠ ʤʝʜʠʡʥʦʛʦ ʥʘʧʨʘʚʣʝ-

ʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤ ʠ ʧʨʝʠʤʫʱʝʩʪʚ ʤʦʥʦʣʠʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ. ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çʤʦʥʦʣʠʪʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦè, ʧʨʦʚʦʜʠʪʩʷ ʝʛʦ ʩʨʘʚʥʝʥʠʝ ʩ 
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ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ. ʊʘʢʞʝ ʘʚʪʦʨʦʤ ʨʘʩʢʨʳʚʘʶʪʩʷ ʦʩʥʦʚ-

ʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʤʦʥʦʣʠʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʚʳʷʩʥʷʶʪʩʷ ʠʭ ʧʨʠʯʠʥʳ.  

Abstract. 

This article is devoted to studying the problems and advantages of monolithic construction. The article defines 

the concept of ñmonolithic constructionò and compares it with other types of construction in order to identify 

advantages. Also, the author reveals the main disadvantages of monolithic construction and their reasons are 

clarified. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʦʣʠʪʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʞʝʣʝʟʦʙʝʪʦʥ, ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ, ʘʨ-

ʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

Keywords: monolithic construction, construction, reinforced concrete, pros and cons, architectural forms, 

construction cost price. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ɹʝʪʦʥ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʙʳʣ ʠ ʦʩʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʪʨʦʠʪʝʣʴ-

ʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʢʦʥʩʪʨʫʢʪʦ-

ʨʦʚ, ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ ʩʪʨʦʠʪʝʣʝʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʦʨʫʞʝʥʠʡ ʩ ʙʦʣʝʝ 

ʜʣʠʥʥʳʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ 

ʚʦʧʨʦʩʘ ʚ ʪʦʤ, ʯʪʦ ʣʶʙʘʷ ʩʪʨʦʠʪʝʣʴʥʘʷ ʢʦʤʧʘʥʠʷ ʚ 

ʤʠʨʝ ʩʪʨʝʤʠʪʩʷ ʩʪʨʦʠʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʦʙʲʝʢʪ ʥʘ ʤʘʢ-

ʩʠʤʘʣʴʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ. ʇʦʵʪʦʤʫ ʪʘʢʦʝ ʧʦʥʷʪʠʝ 

ʢʘʢ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʙʝʪʦʥʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʦʯʝʨʝʜ-

ʥʳʤ.  

ʎʝʣʴ ʩʪʘʪʴʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʦ-

ʙʣʝʤ ʠ ʧʨʝʠʤʫʱʝʩʪʚ ʤʦʥʦʣʠʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʀʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʄʦʥʦʣʠʪ-

ʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʚʦʟʚʝʜʝʥʠʷ 

ʟʜʘʥʠʡ, ʢʦʛʜʘ ʦʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ ʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ 

- ʤʦʥʦʣʠʪʥʳʡ ʞʝʣʝʟʦʙʝʪʦʥ. ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 

ʤʦʥʦʣʠʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ï ʤʝʩʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʨʦʠʟʚʦʜʠʪʴ ʤʘʪʝʨʠʘʣ ʤʦʥʦʣʠʪʥʳʭ ʟʜʘʥʠʡ ï ʵʪʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʢʘ. ʇʨʠʤʝ-

ʥʝʥʠʝ ʤʦʥʦʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ ʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʤʥʦʛʦʦʙʨʘʟʠʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʬʦʨʤ, ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʨʘʩʭʦʜʦʚ ʩʪʘʣʠ ʥʘ 

7-20 ʧʨʦʮʝʥʪʦʚ, ʘ ʙʝʪʦʥʘ - ʜʦ 12 ʧʨʦʮʝʥʪʦʚ. ʅʦ ʚʤʝ-

ʩʪʝ ʩ ʪʝʤ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ, ʚ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʪʨʫ-

ʜʦʟʘʪʨʘʪʳ ʥʘ ʩʘʤʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ [3, 

ʩ.211]. 

ʂ ʛʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʤʦʥʦʣʠʪʥʳʭ ʜʦʤʦʚ 

ʦʪʥʝʩʝʤ ʩʣʝʜʫʶʱʠʝ: 

¶ ɺʦʟʚʝʜʝʥʠʝ ʪʘʢʠʭ ʜʦʤʦʚ ʙʳʩʪʨʝʝ, ʯʝʤ 

ʦʙʳʯʥʳʭ. 

¶ ʄʦʥʦʣʠʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʙʣʠʞʝʥʠʷ ʩʨʦʢʘ ʩʜʘʯʠ ʦʙʲʝʢʪʘ ʚ 1,5, ʘ ʪʦ ʠ ʚ 2 

ʨʘʟʘ ʙʳʩʪʨʝʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ. 

¶ ɼʝʰʝʚʠʟʥʘ.  

¶ ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʠʞʝ ʟʘ ʩʯʝʪ 

ʤʝʥʴʰʝʡ ʢʦʥʝʯʥʦʡ ʮʝʥʳ ʢʚʘʨʪʠʨ. 

¶ ʆʪʩʫʪʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ ʩ ʧʝʨʝʧʣʘʥʠʨʦʚ-

ʢʦʡ. 

¶ ɺ ʢʚʘʨʪʠʨʘʭ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʦʩʘ ʠ ʚʦʟ-
ʚʝʜʝʥʠʷ ʧʝʨʝʛʦʨʦʜʦʢ, ʢʘʢ-ʪʦ ʥʨʘʚʠʪʩʷ ʚʣʘʜʝʣʴʮʫ, 

ʧʦʩʢʦʣʴʢʫ ʥʝʩʫʱʠʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʣʠʰʴ ʩʪʝʥʳ 

ʚʥʝʰʥʠʝ [3, ʩ.219-221]. 

ʂ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʥʦʣʠʪʥʦʛʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʦʪʥʝʩʝʤ ʩʣʝʜʫʶʱʠʝ: 

¶ ʉʣʦʞʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʨʦʮʝʩʩ. 

¶ ɿʘʣʠʚʢʘ ʙʝʪʦʥʘ ʥʝ ʤʦʞʝʪ ʦʪʢʣʘʜʳʚʘʪʴʩʷ, 
ʝʩʣʠ ʧʨʦʮʝʩʩ ʫʞʝ ʥʘʯʘʪ. 

¶ ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʚʦʜʷʪ ʮʝʣʳʡ ʙʣʦʢ ʩʪʝʥ, 
ʯʪʦ ʪʨʝʙʫʝʪ, ʝʩʪʝʩʪʚʝʥʥʦ, ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ 

ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʪʝʭʥʠʢʠ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

¶ ɺ ʤʦʨʦʟʥʦʝ ʚʨʝʤʷ ʩʪʨʦʡʢʘ ʟʘʤʠʨʘʝʪ ʠʣʠ ʟʘ-

ʤʝʜʣʷʝʪʩʷ. 

¶ ʇʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʙʝʪʦʥ ʟʘ-
ʣʠʚʘʪʴ ʛʦʨʘʟʜʦ ʜʦʨʦʞʝ, ʪʘʢ ʢʘʢ ʩʤʝʩʴ ʜʦʣʴʰʝ ʟʘʩʪʳ-

ʚʘʝʪ, ʩʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʘʯʥʫʪ ʬʦʨ-

ʤʠʨʦʚʘʪʴʩʷ ʪʨʝʱʠʥʳ [1, ʩ.56]. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚ-

ʥʳʝ ʤʠʥʫʩʳ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʦ ʚʠʥʝ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʩʪʨʦʠʪʝʣʝʡ. ɹʝʪʦʥʥʘʷ 

ʩʪʝʥʢʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʦʙʝʩʧʝʯʠʪʴ ʥʝ ʤʦʞʝʪ ʥʠ ʦʪʩʫʪ-

ʩʪʚʠʝ ʩʢʚʦʟʥʷʢʦʚ, ʥʠ ʪʝʧʣʦʠʟʦʣʷʮʠʶ: ʜʝʣʘʝʪ ʚʩʝ ʵʪʦ 

ʫʪʝʧʣʠʪʝʣʴ ʩʦʚʤʝʩʪʥʦ ʩ ʥʘʨʫʞʥʦʡ ʦʪʜʝʣʢʦʡ.  

ʉʧʝʮʠʘʣʠʩʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʛʣʘʚʥʳʡ ʥʝʜʦʩʪʘ-

ʪʦʢ ʤʦʥʦʣʠʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟ-

ʨʫʰʝʥʠʠ ʩʦʦʨʫʞʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʚʳʜʝʣʷʶʪ ʪʨʠ 

ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʨʘʟʨʫʰʝʥʠʷ ʩʦʦʨʫʞʝʥʠʡ:  

¶ ʬʠʟʠʯʝʩʢʠʝ (ʜʝʡʩʪʚʠʝ ʪʝʯʝʥʠʷ ʚʦʜʳ, ʧʨʦ-
ʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʤʦʨʘʞʠʚʘʥʠʝʤ ʠ ʦʪʪʘʠʚʘ-

ʥʠʝʤ);  

¶ ʭʠʤʠʯʝʩʢʠʝ (ʚʝʱʝʩʪʚʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʚʦʜʝ 

ʠ ʪ. ʜ.);  

¶ ʢʦʨʨʦʟʠʷ ʘʨʤʘʪʫʨʳ [5, ʩ.287]. 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʭʦʪʷ ʙʳ ʜʚʘ ʬʘʢʪʦʨʘ ʩʦʚʧʘʜʘʶʪ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʥʘʩʪʫʧʘʝʪ ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʦʯʝʥʴ ʩʣʦʞʥʦ ʫʙʝʨʝʯʴ ʙʝʪʦʥ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ. ɺ ʩʦ-

ʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʣʝʜʫʝʪ ʫʤʝʣʦ ʫʧʨʘʚʣʷʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʝʪʦʥʘ, ʯʪʦʙʳ ʦʥ ʥʝ ʨʘʟʨʫʰʘʣʩʷ. 

ɿʘʧʘʜʥʳʝ ʢʦʣʣʝʛʠ ʧʨʝʜʣʘʛʘʶʪ ʨʝʰʘʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ 

ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʘʚʠʣʴʥʳʭ ʚʠʜʦʚ ʮʝʤʝʥʪʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʧʦʣʥʠʪʝʣʝʡ.  

ɽʱʝ ʦʜʥʦʡ ʚʘʞʥʦʡ ʠ ʠʥʪʝʨʝʩʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʷʚʣʷʝʪʩʷ ʪʝʤʘ ʦ ʩʧʝʮʠʘʣʴʥʳʝ ʜʦʙʘʚʢʠ, ʢʦʪʦʨʳʝ ʚʥʦ-

ʩʷʪʩʷ ʚ ʙʝʪʦʥ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʦʙʘ-

ʚʦʢ: ʧʣʘʩʪʠʬʠʢʘʪʦʨʳ, ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʳ, ʛʠʜ-

ʨʦʬʦʙʥʳʝ ʜʦʙʘʚʢʠ, ʟʘʤʝʜʣʠʪʝʣʠ ʩʭʚʘʪʳʚʘʥʠʷ ʨʘʩ-

ʪʚʦʨʘ. ɼʝʡʩʪʚʠʝ ʵʪʠʭ ʚʝʱʝʩʪʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʥʠʞʝʥʠʠ ʚʦʜʳ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʙʝʪʦʥʝ. ʆʥʠ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʫʩʢʦʨʝʥʠʶ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʞʠʜʢʦʡ ʬʘʟʳ, ʘ ʥʝʢʦʪʦʨʳʝ ʪʘʢʞʝ ʟʘʤʝʜ-

ʣʷʶʪ ʚʨʝʤʷ ʚʳʜʝʨʞʢʠ ʙʝʪʦʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦ-

ʣʫʯʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʡ ʵʬʬʝʢʪ. ɺʘʞʥʝʡʰʠʤʠ ʠʟ ʚʩʝʭ ʜʦʙʘʚʦʢ ʷʚʣʷ-

ʶʪʩʷ ʧʣʘʩʪʠʬʠʢʘʪʦʨʳ ʠ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʳ. 

ʏʝʪʳʨʝ ʚʠʜʘ ʪʘʢʠʭ ʜʦʙʘʚʦʢ (ʠʭ ʦʪʣʠʯʘʝʪ ʨʘʟʥʠʮʘ ʚ 
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ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʠ ʚʨʝʤʝʥʠ ʧʦʣʫʯʝʥʠʷ ʨʘʩ-

ʪʚʦʨʘ), ʠ ʪʨʠ ʩʧʦʩʦʙʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʙʘʚʦʢ:  

¶ ʧʨʠ ʧʝʨʚʦʤ ʩʧʦʩʦʙʝ ʫʣʫʯʰʘʝʪʩʷ ʧʨʦʯʥʦʩʪʴ 
ʙʝʪʦʥʘ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʦʩʪʦʚ ʚʦʜʳ;  

¶ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ ʦʪ ʥʘʯʘʣʘ ʜʦ ʢʦʥʮʘ ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ, 

ʦʜʥʘʢʦ ʫʣʫʯʰʘʝʪʩʷ ʣʝʛʢʦʩʪʴ ʧʨʠ ʢʣʘʜʢʝ;  

¶ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʝʪʴʝʛʦ ʩʧʦʩʦʙʘ ʩʥʠ-
ʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʮʝʤʝʥʪʘ ʠ ʚʦʜʳ 

[4, ʩ.40]. 

ɺʩʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ, 

ʥʦ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʝʪ ʫʩʘʜʢʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʜʦʙʘʚʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʩʙʦʨʥʦʤ ʞʝʣʝʟʦ-

ʙʝʪʦʥʝ, ʥʦ ʠ ʚ ʪʦʚʘʨʥʦʤ. ʊʦ ʝʩʪʴ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ 

ʛʦʜʘ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʪʦʚʘʨʥʦʤ ʚʠʜʝ, ʙʣʘʛʦʜʘʨʷ 

ʜʦʙʘʚʢʘʤ ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʦʪʚʝʨʞʜʝ-

ʥʠʷ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʠʥʮʠʧʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʥʦʣʠʪ-

ʥʳʭ ʟʜʘʥʠʡ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʥʝʰʥʠʤ, 

ʤʝʞʢʚʘʨʪʠʨʥʳʤ ʠ ʤʝʞʢʦʤʥʘʪʥʳʤ ʩʪʝʥʘʤ, ʧʝʨʝ-

ʢʨʳʪʠʷʤ, ʦʧʦʨʘʤ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ ʦʙʲʝʢʪʝ ʧʨʠʤʝ-

ʥʝʥ ʙʝʪʦʥ ɹ25, ʘʨʤʘʪʫʨʥʘʷ ʩʪʘʣʴ ʤʘʨʢʠ ɸʉ, ɸ1, 

ʢʠʨʧʠʯʥʘʷ ʩʪʝʥʘ ʚʝʩʦʤ 1600 ʢʛ / ʤ (ʨʘʩʯʝʪ ʦʩʥʦʚʥʳʭ 

ʚʝʣʠʯʠʥ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʤʝʪʦʜʫ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ); ʠʩʩʣʝʜʦʚʘʣʩʷ ʢʘʞʜʳʡ ʵʪʘʞ ʟʜʘʥʠʷ. ʉʪʘʪʠʯʝ-

ʩʢʠʡ ʘʥʘʣʠʟ ʧʝʨʝʢʨʳʪʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʵʪʘʞʥʘʷ 

ʥʘʛʨʫʟʢʘ ʩʦʩʪʘʚʣʷʝʪ 864 ʪ / ʵʪʘʞ, ʧʨʠ ʵʪʦʤ ʧʨʠʤʝ-

ʥʷʝʪʩʷ 509 ʪ ʘʨʤʘʪʫʨʳ. ɿʘʤʝʥʘ ʤʝʞʢʦʤʥʘʪʥʳʭ ʩʪʝʥ 

ʥʘ ʛʠʧʩʦʢʘʨʪʦʥʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ ʧʨʠʚʝʜʝʪ ʢ ʦʧʪʠ-

ʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʥʘʛʨʫʟʦʢ ʠ ʩʦʢʨʘʪʠʪ ʧʦ-

ʵʪʘʞʥʳʭ ʥʘʛʨʫʟʢʠ ʜʦ 735 ʪ / ʵʪʘʞ. ʈʘʩʭʦʜʳ ʘʨʤʘʪʫʨ-

ʥʦʡ ʩʪʘʣʠ ʧʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʶʪʩʷ ʜʦ 358 ʪ. ʀʪʦʛʦʤ 

ʨʘʩʯʝʪʦʚ ʩʪʘʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʥʘ ʧʝʨʝʢʨʳ-

ʪʠʷʭ ʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜ ʩʪʘʣʠ ʥʘ 32%, ʦʧʦʨʳ 

ʜʘʶʪ ʵʢʦʥʦʤʠʶ 8%, ʩʪʝʥʳ 13%, ʧʠʣʷʩʪʨʳ - 61%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʜʥʦʤ ʦʙʲʝʢʪʝ ʤʦʞʥʦ ʩʵʢʦʥʦ-

ʤʠʪʴ ʦʢʦʣʦ 2600 ʪ ʤʝʪʘʣʣʘ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʪʨʫʜʦ-

ʟʘʪʨʘʪʘʭ [2, ʩ.61]. 

ʆʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʤʦʥʦ-

ʣʠʪʥʦʛʦ ʜʦʤʦʩʪʨʦʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳ-

ʩʦʢʘʷ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʪʦʠ-

ʤʦʩʪʴ ʚʦʟʚʝʜʝʥʠʷ ʥʘʨʫʞʥʳʭ ʩʪʝʥ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘ-

ʝʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʟʜʘʥʠʡ, 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʜʥʦʩʣʦʡʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʝʥ ʠ 

ʩʚʦʡʩʪʚʘʤʠ ʠʤʝʶʱʠʭʩʷ ʧʦʨʠʩʪʳʭ ʟʘʧʦʣʥʠʪʝʣʝʡ. 

ʋʯʠʪʳʚʘʷ ʵʪʠ ʫʩʣʦʚʠʷ, ʜʣʷ ʜʦʤʦʚ ʧʦʚʳʰʝʥʥʦʡ 

ʵʪʘʞʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪʩʷ ʦʜʥʦʩʣʦʡʥʳʝ ʩʪʝʥʳ ʪʦʣ-

ʱʠʥʦʡ 44 ... 40 ʩʤ ʩ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʘ ʤʘʨʢʠ 150 ʠ 

ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ 1350 ... 1400 ʢʛ / ʤ. ɼʣʷ ʚʦʟʚʝʜʝʥʠʷ 

ʪʘʢʠʭ ʩʪʝʥ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʘ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ ʥʘ 

30%, ʮʝʤʝʥʪʘ - 70%, ʦʙʱʠʭ ʪʨʫʜʦʟʘʪʨʘʪ - 10% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ ʞʝ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʫʧʥʦʧʘʥʝʣʴ-

ʥʳʭ ʜʦʤʦʚ ʦʜʠʥʘʢʦʚʦʡ ʵʪʘʞʥʦʩʪʠ. ʉʤʝʪʥʘʷ ʩʪʦʠ-

ʤʦʩʪʴ ʤʦʥʦʣʠʪʥʳʭ ʦʜʥʦʩʣʦʡʥʳʭ ʩʪʝʥ ʙʦʣʴʰʝ ʥʘ 

20% [2, ʩ.63]. 

ɺ ʤʘʣʦʵʪʘʞʥʦʤ ʩʝʣʴʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚ 

ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʤʝʥʴʰʝʡ ʧʨʦʯ-

ʥʦʩʪʠ (ʤʘʨʢʠ 50 ... 70), ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʤʝʥʴʰʝʡ 

ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ (1150 ... 1250 ʢʛ / ʤ3) ʢʝʨʘʤʟʠʪʦʙʝ-

ʪʦʥʘ, ʦʜʥʦʩʣʦʡʥʳʝ ʤʦʥʦʣʠʪʥʳʝ ʩʪʝʥʳ ʠʟʛʦʪʘʚʣʠʚʘ-

ʶʪʩʷ 35 ʩʤ, ʪʦ ʝʩʪʴ ʪʘʢʦʡ ʞʝ ʪʦʣʱʠʥʳ, ʯʪʦ ʠ ʢʨʫʧ-

ʥʳʝ ʩʪʝʥʦʚʳʝ ʧʘʥʝʣʠ. ʊʦ ʝʩʪʴ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʜʥʦʩʣʦʡʥʳʭ ʤʦʥʦʣʠʪʥʳʭ 

ʩʪʝʥ ʥʝ ʫʩʪʫʧʘʶʪ ʧʦʢʘʟʘʪʝʣʷʤ ʤʘʣʦʵʪʘʞʥʦʛʦ ʢʨʫʧ-

ʥʦʧʘʥʝʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʦʢʘ-

ʟʘʪʝʣʷʤ ʦʥʠ ʷʚʣʷʶʪʩʷ ʣʫʯʰʠʤʠ, ʥʘʧʨʠʤʝʨ, ʧʦ ʪʝʧ-

ʣʦʚʦʡ ʟʘʱʠʪʝ, ʨʘʩʭʦʜʘʭ ʤʝʪʘʣʣʘ, ʫʩʣʦʚʥʦʛʦ ʪʦʧ-

ʣʠʚʘ, ʧʦʣʥʳʭ ʪʨʫʜʦʟʘʪʨʘʪ ʠ ʩʪʦʠʤʦʩʪʠ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʤʝʪʘʣʣʦʝʤʢʦʩʪʠ, ʤʦʥʦʣʠʪʥʳʝ ʩʪʝʥʳ 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ: ʟʘʪʨʘʪʳ ʘʨʤʘ-

ʪʫʨʥʦʡ ʩʪʘʣʠ, ʢʦʪʦʨʘʷ ʧʨʠʚʝʜʝʥʘ ʚ ʢʣʘʩʩ ɸʉ, ʩʦ-

ʩʪʘʚʣʷʝʪ 22,3 ʢʛ ʥʘ 1 ʤ ʦʙʱʝʡ ʧʨʠʚʝʜʝʥʥʦʡ ʧʣʦ-

ʱʘʜʠ ʚ ʢʨʫʧʥʦʧʘʥʝʣʴʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʪʦʣʴʢʦ 

8,2 ʢʛ - ʚ ʤʦʥʦʣʠʪʥʦʤ [2, ʩ.64]. 

ʀʪʘʢ, ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʥʦʣʠʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷ-

ʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘʨʫʞʥʳʭ 

ʩʪʝʥ ʟʜʘʥʠʡ.  

ʅʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʠ ʚʠʜʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʥʦʣʠʪʥʳʭ 

ʩʪʝʥ ʟʜʘʥʠʡ:  

1. ʉʥʠʞʝʥʠʝ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʘ 

ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʧʨʦʯʥʦʩʪʠ ʝʛʦ ʧʦ ʚʳʩʦʪʝ ʟʜʘ-

ʥʠʡ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʠ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʦʯʝʨʝʜʥʳʤ. ʇʨʠ ʫʩʣʦʚʠʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʝʨʘʤʟʠʪʘ ʦʙʲʝʤʥʦʡ 

ʤʘʩʩʳ 450 ... 500 ʢʛ / ʤ3 ʠ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʤʝʣʢʠʭ ʧʦʨʠʩʪʳʭ ʟʘʧʦʣʥʠʪʝʣʝʡ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ ʥʝ 

ʙʦʣʝʝ 700 ... 600 ʢʛ / ʤ3 ʠ ʠʩʧʦʣʴʟʫʷ ʢʦʤʧʣʝʢʩʥʳʝ 

ʭʠʤʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʫʧʝʨʧʣʘʩʪʠʬʠ-

ʮʠʨʫʶʱʠʝ, ʚʦʟʤʦʞʥʦ ʚ ʜʝʡʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʣʫʯʠʪʴ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥ ʤʘʨʢʠ 100 

... 150 ʧʨʠ ʦʙʲʝʤʥʦʡ ʤʘʩʩʝ ʥʝ ʙʦʣʝʝ 1200 ... 1250 ʢʛ 

/ ʤ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʘ 

ʜʦ 0,63 ʛ ʥʘ 1 ʤ ʦʙʱʝʡ ʧʨʠʚʝʜʝʥʥʦʡ ʧʣʦʱʘʜʠ ʠʣʠ 

ʥʘ 11%, ʘ ʨʘʩʭʦʜ ʮʝʤʝʥʪʘ - ʥʘ 20%. ʂ ʵʪʦʤʫ ʥʘʧʨʘʚ-

ʣʝʥʠʶ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʚʦʟʤʦʞʥʦʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʝ ʦʜʥʦʩʣʦʡʥʳʭ ʩʪʝʥ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ 

ʧʨʦʯʥʦʩʪʠ (ʤʘʨʢʠ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʘ ʧʦ ʚʳʩʦʪʝ ʵʪʘʞ-

ʥʦʩʪʠ) ʜʦʤʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 16-ʪʠ ʵʪʘʞʥʦʤ ʜʦʤʝ 

ʜʦʩʪʘʪʦʯʥʦ ʥʘʨʫʞʥʳʝ ʩʪʝʥʳ 6-7 ʥʠʞʥʠʭ ʵʪʘʞʝʡ ʚʳ-

ʧʦʣʥʠʪʴ ʩ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʘ ʤʘʨʢʠ 150, ʘ ʦʩʪʘʣʴʥʳʝ 

ʵʪʘʞʝʡ ʩ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʘ ʤʘʨʢʠ 100 [2, ʩ.73]. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʤ ʜʦʤʝ, ʥʝ ʤʝʥʷʷ ʪʦʣʱʠʥʫ 

ʩʪʝʥ, ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ ʮʝʤʝʥʪʘ.  

2. ʊʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 2-ʭ ʠʣʠ 3-ʭ ʩʣʦʡʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤ:  

¶ ʪʨʝʭʩʣʦʡʥʳʝ ʤʦʥʦʣʠʪʥʳʝ ʩʪʝʥʳ, ʜʣʷ ʢʦʪʦ-
ʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʫʪʝʧʣʠʪʝʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʟʘʙʝʪʦʥʠ-

ʨʦʚʘʥʳ ʠʟʜʝʣʠʷ ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʪʳ ʠ ʜʨʫʛʠʝ ʞʝʩʪ-

ʢʠʝ ʫʪʝʧʣʠʪʝʣʠ;  

¶ ʪʨʝʭʩʣʦʡʥʳʝ ʩʪʝʥʳ, ʚ ʢʦʪʦʨʳʭ ʧʫʩʪʦʪʳ ʟʘ-
ʧʦʣʥʷʶʪʩʷ ʧʦʨʠʩʪʳʤʠ ʟʘʧʦʣʥʠʪʝʣʷʤʠ ʚ ʧʨʦʮʝʩʩʝ 

ʙʝʪʦʥʠʨʦʚʘʥʠʷ;  

¶ ʪʨʝʭʩʣʦʡʥʳʝ ʩʪʝʥʳ ʩ ʤʦʥʦʣʠʪʥʦʡ ʚʥʝʰʥʝʡ 
ʯʘʩʪʴʶ (ʪʷʞʝʣʦʛʦ ʠʣʠ ʣʝʛʢʦʛʦ ʙʝʪʦʥʘ, ʪʦ ʝʩʪʴ ʪʦʛʦ 

ʞʝ ʚʠʜʘ ʙʝʪʦʥʘ, ʠ ʚʥʫʪʨʝʥʥʠʝ ʩʪʝʥʳ) ʠ ʥʘ ʢʦʤʥʘʪʫ 

ʩʙʦʨʥʦʡ ʧʨʠʩʪʘʚʢʠ ʩ ʵʬʬʝʢʪʠʚʥʳʤ ʫʪʝʧʣʠʪʝʣʝʤ 

ʠʣʠ ʟʘʧʦʣʥʝʥʠʝʤ ʧʨʦʤʝʞʫʪʢʘ ʤʝʞʜʫ ʤʦʥʦʣʠʪʥʦʡ 

ʯʘʩʪʴʶ ʠ ʧʨʠʩʪʘʚʢʦʡ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ;  

¶ ʥʘʨʫʞʥʳʝ ʩʪʝʥʳ ʠʟ ʣʝʛʢʦʛʦ ʠʣʠ ʪʷʞʝʣʦʛʦ 
ʙʝʪʦʥʘ ʩ ʚʢʣʘʜʳʰʘʤʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠʟ ʷʯʝʠʩʪʦʛʦ ʙʝʪʦʥʘ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ 400 ... 500 ʢʛ / 
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ʤ3; - 2-ʭ ʩʣʦʡʥʳʝ ʥʘʨʫʞʥʳʝ ʩʪʝʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʙʦʨʥʳʭ çʩʢʦʨʣʫʧè ʩʥʘʨʫʞʠ, ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʩʣʫʞʘʪ ʦʧʘʣʫʙʢʦʡ, ʫʪʝʧʣʠʪʝʣʝʤ ʠ ʦʙʣʠʮʦʚ-

ʢʦʡ, ʘ ʚʥʫʪʨʝʥʥʠʡ ʩʣʦʡ ʠʟ ʪʷʞʝʣʦʛʦ ʠʣʠ ʣʝʛʢʦʛʦ ʙʝ-

ʪʦʥʘ ʪʦʣʱʠʥʦʡ 10 ... 16 ʩʤ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳ-

ʩʦʪʳ ʟʜʘʥʠʷ) [2, ʩ.77-78]. 

ʅʝʜʦʩʪʘʪʢʠ ʪʘʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ - 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ 

ʩʙʦʨʥʳʭ ʠʟʜʝʣʠʡ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢ-

ʮʠʡ ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʚʦʟʚʝʜʝʥʠʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ ʧʦ ʩʝʯʝʥʠʶ ʩʪʝʥʳ, ʙʝʟʫʩʣʦʚʥʦ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʩʥʠʞʝʥʠʝ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʠ ʩʪʝʥ, ʩʪʦʠʤʦʩʪʠ, 

ʤʘʩʩʳ ʜʦʤʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʠʭ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ. 

ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʙʝʪʦʥʘ ʜʦʩʪʠʛʘʝʪ 40% ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʨʘʩʭʦʜʘʤʠ ʜʣʷ ʦʜʥʦʩʣʦʡʥʳʭ ʩʪʝʥ, ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʝ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʜʦ 20-30%, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʤʝʥʴʰʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩ-

ʭʦʜʳ. ɺ ʠʪʦʛʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʚʝʜʝʥʠʷ 

ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʤʦʥʦʣʠʪʥʳʭ ʟʜʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦ 2-ʤ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ:  

¶ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ ʢʝʨʘʤʟʠʪʦʙʝ-
ʪʦʥʘ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʝʛʦ ʧʨʦʯʥʦʩʪʠ ʧʦ ʚʳʩʦʪʝ 

ʟʜʘʥʠʷ;  

¶ ʨʘʟʨʘʙʦʪʢʘ, ʨʘʟʚʠʪʠʝ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʢʦʥ-
ʩʪʨʫʢʪʠʚʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʩʣʦʠʩʪʳʭ 

ʩʪʝʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʳʭ ʫʪʝʧʣʠʪʝʣʝʡ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʪʠʧʘ ʩʫʧʝʨʧʣʘ-

ʩʪʠʬʠʢʘʪʦʨʦʚ [2, ʩ.85]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʜʦʤʦʩʪʨʦʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ 

çʈʫʩʩʢʘʷ ʩʪʝʥʘè. çʈʫʩʩʢʘʷ ʉʪʝʥʘè - ʵʪʦ ʜʦʤʦʩʪʨʦʠ-

ʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʙʳʩʪʨʦʛʦ ʚʦʟʚʝʜʝʥʠʷ ʵʥʝʨ-

ʛʦʵʬʬʝʢʪʠʚʥʳʭ, ʪʝʧʣʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʨʘʟ-

ʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʟʘʪʨʘʪʳ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʪʝʭʥʦʣʦʛʠʠ çʈʫʩʩʢʘʷ ʩʪʝʥʘè ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʦʩʪʘʪʦʯʥʦ ʫʙʝʜʠ-

ʪʝʣʴʥʳ - ʚ ʝʝ ʦʩʥʦʚʝ ʠʟʥʘʯʘʣʴʥʦ ʟʘʣʦʞʝʥʳ ʧʨʠʥ-

ʮʠʧʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʢʦʤʬʦʨʪ-

ʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ, ʧʨʦʩʪʦʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʉʠʩʪʝʤʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʘʥʝʣʠ 

çʈʫʩʩʢʘʷ ʩʪʝʥʘè ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʰʠʨʦʢʫʶ 

ʛʘʤʤʫ ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ: ʞʠʣʳʝ 

ʜʦʤʘ ʦʪ ʧʨʦʩʪʳʭ ʦʜʥʦʵʪʘʞʥʳʭ ʜʦ ʩʣʦʞʥʳʭ ʧʦ ʘʨʭʠ-

ʪʝʢʪʫʨʝ 3 ... 5 ʵʪʘʞʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ ʚ ʚʳʩʦʪʥʦʤ 

ʤʦʥʦʣʠʪʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʘʢ ʟʘʱʠʪʥʳʝ ʅɽ ʥʝʩʫ-

ʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʥʘʜʩʪʨʦʡʢʘ ʣʶ-

ʙʳʭ ʦʙʲʝʢʪʦʚ (ʜʦ 2-ʭ ʵʪʘʞʝʡ) ʙʝʟ ʫʩʠʣʝʥʠʷ ʬʫʥʜʘ-

ʤʝʥʪʘ. 

ɺʳʚʦʜʳ. ʇʦʜʳʪʦʞʠʚʘʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʤʦʥʦʣʠʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚʳʷʚʣʷʝʪ ʥʝʦʩʧʦʨʠʤʳʝ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʚʦʟʚʝʜʝʥʠʷ ʟʜʘʥʠʡ, ʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ - ʟʘ ʧʝʨ-

ʚʳʝ ʜʝʩʷʪʴ ʣʝʪ XXI ʩʪʦʣʝʪʠʷ ʤʦʥʦʣʠʪʥʦʝ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʩ ʨʳʥʢʘ ʚʳʪʝʩʥʠʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʢʠʨʧʠʯ-

ʥʦʝ, ʢʨʫʧʥʦʧʘʥʝʣʴʥʦʝ ʠ ʢʨʫʧʥʦʙʣʦʯʥʦʝ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʦ. ʉʝʛʦʜʥʷ ʠʥʜʫʩʪʨʠʷ ʤʦʥʦʣʠʪʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʨʘʟʚʠʪʫʶ ʪʝʭʥʠʯʝ-

ʩʢʫʶ ʙʘʟʫ ʩʦʚʤʝʩʪʥʦ ʩ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʦʧʘʣʫʙʦʯʥʳʭ 

ʩʠʩʪʝʤ. ɸ ʚʳʷʚʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʦʚʦʨʷʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʠ 

ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʝ ʪʱʘʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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THE EXPERIENCE OF REVITALIZATION OF RAILWAY INFRASTRUCTURE ON THE 

EXAMPLE OF FOREIGN COUNTRIES AND RUSSIA  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺʦ ʚʩʝʤ ʤʠʨʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʧʝʨʝʞʠʚʘʝʪ ʩʣʦʞ-

ʥʦʝ ʚʨʝʤʷ. ʇʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪʘʢʠʭ ʢʘʢ 

ʟʘʙʨʦʰʝʥʥʳʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʚʦʢʟʘʣʳ, ʧʫʪʠ ʦʩʦʙʝʥʥʦ ʦʙʦʩʪʨʠʣʘʩʴ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʢʘʢ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʨʝʚʠ-

ʪʘʣʠʟʘʮʠʷ, ʢʘʢ ʚʠʜ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʩʨʝʜʳ. 

Abstract. 

Around the world in recent decades, the industrial architectural heritage is experiencing a difficult time. The 

problem of preserving and transforming transport infrastructure facilities, such as abandoned railway platforms, 

railway stations, and railways, has become particularly acute in recent years, both in Russia and in other coun-

tries. One of the ways to solve this problem is revitalization, as a kind of measures for the preservation of such 

objects and the environment. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿʘʙʨʦʰʝʥʥʳʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʚʦʢʟʘʣʳ, ʧʫʪʠ; ʨʝʚʠʪʘʣʠʟʘʮʠʷ; ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʝ; ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ; çʜʫʭ ʤʝʩʪʘè; ʣʘʥʜʰʘʬʪʥʳʡ ʫʨʙʘʥʠʟʤ. 

Key words: Abandoned railway platforms, stations, ways; revitalization; transformation; territorial develop-

ment; "genius loci "; landscape urbanism. 

 

ɺɺɽɼɽʅʀɽ 

ɺ ʩʚʷʟʠ ʩ ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʛʦʨʦʜʦʚ ʠ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʦʝ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ (ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʨʘʥʝʝ, ʥʦ ʟʘ-

ʢʨʳʪʳʝ ʠʣʠ ʟʘʙʨʦʰʝʥʥʳʝ ʩʝʡʯʘʩ ʦʙʲʝʢʪʳ) ʚʦ ʚʩʝʤ 

ʤʠʨʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʝʨʝʞʠʚʘʝʪ ʩʣʦʞʥʦʝ 

ʚʨʝʤʷ. ʇʨʦʙʣʝʤʘ ʝʛʦ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʦʙʝʥʥʦ ʦʙʦʩʪʨʠʣʘʩʴ, ʢʘʢ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ʊʘʢʠʝ ʦʙʲ-

ʝʢʪʳ ʟʘʥʠʤʘʶʪ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʘʷ ʥʠʢʘʢ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʧʨʠʭʦ-

ʜʠʪ ʚ ʫʧʘʜʦʢ ʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʚʥʝʰʥʠʡ ʦʙʣʠʢ 

ʛʦʨʦʜʘ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ, ʵʩʪʝʪʠʯʝʩʢʠʝ, ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʧʨʦʙʣʝʤʳ ʥʝʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʩʪʘ-

ʚʷʪ ʚʦʧʨʦʩ ʦʙ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʩʫʜʴʙʝ. ɺ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʣʫʯʘʝʚ ʟʘʙʨʦʰʝʥʥʳʝ ʧʦʩʪʨʦʡʢʠ ʠʤʝʶʪ ʢʫʣʴ-

ʪʫʨʥʫʶ ʮʝʥʥʦʩʪʴ, ʠ ʜʣʷ ʠʭ ʦʙʥʦʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ 

ʛʨʘʤʦʪʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʨʘʜʠʢʘʣʴʥʳʤ ʠ ʚʘʨʚʘʨʩʢʠʤ ʤʝʪʦʜʦʤ 

ʨʝʰʝʥʠʷ ʦʙʦʩʪʨʠʚʰʝʡʩʷ ʧʨʦʙʣʝʤʳ ʷʚʣʷʶʪʩʷ ʩʥʦʩ 

ʤʦʨʘʣʴʥʦ ʠ ʬʠʟʠʯʝʩʢʠ ʫʩʪʘʨʝʚʰʠʭ ʦʙʲʝʢʪʦʚ, ʥʝʢʦ-

ʛʜʘ ʩʦʩʪʘʚʣʷʚʰʠʭ ʦʪʣʠʯʠʪʝʣʴʥʫʶ ʯʝʨʪʫ ʛʦʨʦʜʦʚ 

[6]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫ ʟʘʙʨʦʰʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʝʩʪʴ 

ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʠʭ ʮʝʥʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ (ʧʨʦʩʪʦʨ-

ʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʨʘʟʚʠʪʳʝ ʠʥʞʝʥʝʨʥʳʝ ʢʦʤʤʫʥʠʢʘ-

ʮʠʠ, ʥʝʦʙʳʯʥʳʡ ʣʘʥʜʰʘʬʪ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʦʩʦʙʘʷ ʧʣʘʥʠʨʦ-

ʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʣʦʢʘʣʴʥʦʡ 

ʠʜʝʥʪʠʯʥʦʩʪʠ, ʦʪʢʨʳʪʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 

ʧʨʘʢʪʠʢʘʤ).  

ɻʨʘʤʦʪʥʦʝ ʨʘʟʚʠʪʠʝ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʞʠʟʥʠ ʛʦʨʦʜʘ, ʝʛʦ ʵʢʦʥʦʤʠʢʝ ʠ 

ʩʦʟʜʘʩʪ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ [2]. 

ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷ-

ʝʪʩʷ ʨʝʚʠʪʘʣʠʟʘʮʠʷ, ʢʘʢ ʚʠʜ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʭʨʘ-

ʥʝʥʠʶ ʩʨʝʜʳ. 

ʆʉʅʆɺʅɸʗ ʏɸʉʊʔ 

ʈɽɺʀʊɸʃʀɿɸʎʀʗ 

ɸʨʭʠʪʝʢʪʫʨʥʦʡ ʨʝʚʠʪʘʣʠʟʘʮʠʝʡ ʥʘʟʳʚʘʶʪ ʧʨʦ-

ʮʝʩʩ ʚʦʩʩʦʟʜʘʥʠʷ ʠ ʦʞʠʚʣʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦ-
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ʩʪʨʘʥʩʪʚʘ. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʢʨʳʪʠʠ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʪʘ-

ʨʳʭ ʬʦʨʤ, ʩ ʫʯʝʪʦʤ ʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʬʫʥʢʮʠʡ. ɺ 

ʧʨʦʮʝʩʩʝ ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩ-

ʥʳʡ ʧʦʜʭʦʜ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʩʘʤʦʙʳʪʥʦʩʪʠ, 

ʘʫʪʝʥʪʠʯʥʦʩʪʠ, ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʨʝ-

ʩʫʨʩʦʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

ɿʘʜʘʯʝʡ ʧʦ ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʠʟʘ-

ʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʨʘʟʨʘʙʦʪʢʘ ʵʣʝʤʝʥʪʦʚ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʫʧʦʨʷʜʦʯʠʚʘʶʱʠʭ ʪʫʨʠʟʤ ʠ ʥʘʫʯʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ [6]. ʀ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʠʚʣʝʯʝ-

ʥʠʝ ʠʥʚʝʩʪʠʮʠʡ, ʧʦʚʳʰʝʥʠʝ ʩʪʘʪʫʩʘ ʵʪʦʛʦ ʤʝʩʪʘ, 

ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʪʝʨʨʠʪʦʨʠʡ, ʟʘʙʦʪʘ ʦʙ ʵʢʦʣʦʛʠʠ, 

ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ [13]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʫʩʧʝʰʥʳʭ ʧʨʠʤʝʨʦʚ ʨʝʚʠʪʘʣʠʟʘ-

ʮʠʠ ʚ ʤʠʨʝ ï ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘ-

ʥʠʡ, ʪʘʢʠʭ ʢʘʢ: ʟʘʙʨʦʰʝʥʥʳʝ ʟʘʚʦʜʳ, ʬʘʙʨʠʢʠ, 

ʫʛʦʣʴʥʳʝ ʰʘʭʪʳ, ʵʣʝʚʘʪʦʨʳ, ʤʦʨʩʢʠʝ ʧʦʨʪʳ, ʠ ʜʨ.  

ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʩʦʭʨʘʥʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ ʚ ʦʩʥʦʚʥʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʥʘ ʠʟʤʝʥʝʥʠʠ ʝʛʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʩ ʫʯʝʪʦʤ ʧʦʷʚʣʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʛʦ-

ʨʦʜʘ, ʘ ʪʘʢʞʝ ʞʠʚʫʱʠʭ ʪʘʤ ʣʶʜʝʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ çʜʫʭʦʤ ʚʨʝʤʝʥʠè ʠ ʫʨʦʚʥʝʤ ʢʫʣʴʪʫʨʳ ʩʪʨʘʥʳ ʠ 

ʥʘʨʦʜʘ [6]. 

ʆʙʲʝʢʪʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪʘ-

ʢʠʝ, ʢʘʢ ʟʘʙʨʦʰʝʥʥʳʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʣʘʪ-

ʬʦʨʤʳ, ʚʦʢʟʘʣʳ, ʧʫʪʠ ʠʤʝʶʪ ʥʝ ʤʝʥʴʰʠʡ ʠʥʪʝʨʝʩ. 

ɽʩʣʠ ʨʝʚʠʪʘʣʠʟʘʮʠʷ ʟʘʙʨʦʰʝʥʥʳʭ ʚʦʢʟʘʣʦʚ 

ʚʦʟʤʦʞʥʘ, ʠ ʜʘʞʝ ʦʙʫʩʣʦʚʣʝʥʘ ʨʷʜʦʤ ʦʯʝʚʠʜʥʳʭ 

ʧʨʠʚʠʣʝʛʠʡ (ʧʨʦʩʪʦʨʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʨʘʟʚʠʪʳʝ ʠʥ-

ʞʝʥʝʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʦʩʦʙʘʷ ʧʣʘʥʠʨʦ-

ʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ)[2], ʪʦ ʫ ʟʘʙʨʦʰʝʥʥʳʭ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʭ ʧʫʪʝʡ ʷʚʥʳʭ ʧʨʠʚʠʣʝʛʠʡ ʤʝʥʴʰʝ, ʥʦ ʦʥʠ 

ʝʩʪʴ (ʚ ʦʢʨʫʞʝʥʠʠ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʨʘʩʧʦʣʦʞʝʥʳ 

ʧʘʨʢʠ, ʥʝʦʙʳʯʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʘ ʩʘʤʠ ʦʙʲʝʢʪʳ ʩʚʷ-

ʟʘʥʳ ʥʘʚʠʛʘʮʠʝʡ). 

ʕʪʠ ʧʨʠʚʠʣʝʛʠʠ - ʛʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʙʣʘ-

ʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʦʙʨʘʟʫʶʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʨʠʝʤʦʚ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʤʝʩʪʘ ʠ ʥʘʜʝʣʝʥʠʝ ʝʛʦ ʨʘʟʣʠʯʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʧʨʠʝʤʦʚ ʷʚʣʷ-

ʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚʦʢʨʫʛ ʦʙʲʝʢʪʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʦʙʥʦʚʣʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ.  

ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʪʘʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʘʢ: 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʠʩʢʣʶʯʝʥʠʝ ʟʘʛʨʷʟʥʝ-

ʥʠʷ ʧʦʯʚʳ, ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ, ʛʘʨʤʦʥʠʷ ʩ ʦʢʨʫʞʘʶ-

ʱʝʡ ʧʨʠʨʦʜʦʡ, ʚʢʣʶʯʝʥʠʝ ʚ ʧʨʠʨʦʜʥʳʡ ʣʘʥʜʰʘʬʪ 

ʵʣʝʤʝʥʪʦʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʦʩʚʝʱʝʥʠʷ, ʤʦʱʝʥʠʷ 

[7], ʧʨʠʤʝʥʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʧʦʚʪʦʨ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ, ʤʘʪʝʨʠ-

ʘʣʦʚ ʤʝʩʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʫʯʘʩʪʢʘ, [33] ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʩʦʭʨʘʥʝʥʠʝ ʚʦʜʥʳʭ ʨʝ-

ʩʫʨʩʦʚ, [13] ʵʩʪʝʪʠʯʝʩʢʘʷ ʢʨʘʩʦʪʘ ʤʝʩʪʘ, ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʩʝʛʦʜʥʷʰʥʠʤ ʠ ʟʘʚʪʨʘʰʥʠʤ ʥʫʞʜʘʤ ʥʘʩʝʣʝ-

ʥʠʷ ʠ ʨʝʛʠʦʥʘ ï ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ 

[7]. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʤʠ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʜʝʣʝʥ ʟʘʙʨʦʰʝʥʥʳʡ ʦʙʲʝʢʪ ʚ ʧʨʦ-

ʮʝʩʩʝ ʨʝʚʠʪʘʣʠʟʘʮʠʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʥʘʟʥʘʯʝʥʠʝ ʠʩ-

ʭʦʜʠʪ ʠʟ ʬʦʨʤʳ ʟʜʘʥʠʷ (ʙʳʚʰʠʡ ʣʦʢʦʤʦʪʠʚʥʳʡ 

ʟʘʣ, ʧʦʤʝʱʝʥʠʝ) ʠ ʬʦʨʤʳ ʫʯʘʩʪʢʘ (ʞʝʣʝʟʥʦʜʦʨʦʞ-

ʥʳʡ ʧʫʪʴ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʝʣʴʩʳ ʠ ʰʧʘʣʳ) ʥʘ ʢʦ-

ʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʦʙʲʝʢʪ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʪʠʧʦʚ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘ-

ʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: 

1. ʇʣʦʱʘʜʴ 

2. ʃʠʥʝʡʥʳʡ ʧʘʨʢ 

3. ʂʚʘʨʪʘʣʴʥʳʡ ʧʘʨʢ 

4. ʊʦʨʛʦʚʳʡ ʮʝʥʪʨ 

5. ʄʫʟʝʡ 

6. ʉʤʝʰʘʥʥʳʡ ʪʠʧ 

ʇʣʦʱʘʜʴ 

ʆʧʠʩʘʥʠʝ 

ɿʘʯʘʩʪʫʶ ʥʘ ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ ʨʘʩʧʦʣʘʛʘʣʠʩʴ 

ʙʳʚʰʠʝ ʤʘʩʪʝʨʩʢʠʝ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ; ʫʯʘʩʪʢʠ ʤʘ-

ʥʝʚʨʠʨʦʚʘʥʠʷ ʣʦʢʦʤʦʪʠʚʦʚ, ʨʘʙʦʯʠʭ ʩʙʦʨʦʚ, ʮʝʨʝ-

ʤʦʥʠʡ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʦʙʨʘʥʠʡ; ʞʝʣʝʟʥʦʜʦʨʦʞ-

ʥʳʝ ʜʚʦʨʳ, ʟʜʘʥʠʷ ʚʦʢʟʘʣʦʚ ʠ ʩʪʘʥʮʠʡ.  

ʆʩʥʦʚʥʳʝ ʠʩʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦ-

ʨʠʠ: 

¶ ʆʧʨʝʜʝʣʝʥʥʘʷ ʬʦʨʤʘ ʫʯʘʩʪʢʘ ʭʘʨʘʢʪʝʨʠʟʫ-
ʝʪʩʷ ʢʦʤʧʘʢʪʥʦʩʪʴʶ (ʢʚʘʜʨʘʪ, ʧʨʷʤʦʫʛʦʣʴʥʠʢ, 

ʢʨʫʛ); 

¶ ɺʳʛʦʜʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ (ʮʝʥʪʨ ʛʦʨʦʜʘ, 
ʮʝʥʪʨ ʧʨʠʪʷʞʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ); 

¶ ʆʪʢʨʳʪʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ. 

ʈʝʚʠʪʘʣʠʟʘʮʠʷ ʫʯʘʩʪʢʦʚ ʩ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤʠ ʧʦʜ ʪʠʧ - ʧʣʦʱʘʜʴ ʠʤʝʝʪ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦ-

ʧʨʠʷʪʥʦʝ ʨʘʟʚʠʪʠʝ.  

ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʧʘʨʢʫ ʚʦʟʤʦʞʥʦ: 

¶ ʇʦʣʥʦʮʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʶ ʪʝʨʨʠʪʦ-
ʨʠʶ; 

¶ ʆʨʛʘʥʠʟʦʚʘʪʴ ʥʦʚʳʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʮʝʥʪʨ 
ʛʦʨʦʜʘ. 

ʉ 1 ʩʪʦʨʦʥʳ, ʬʦʨʤʘ ʫʯʘʩʪʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦ-

ʚʝʜʝʥʠʶ ʥʘ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʥ-

ʮʝʨʪʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʪʝʭʥʠʯʝʩʢʠ ʦʩʥʘʱʝʥʥʦʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʤʝ-

ʩʪʘ ʦʪʜʳʭʘ ʜʣʷ ʝʞʝʜʥʝʚʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʞʠʪʝʣʝʡ. 
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ʇʨʠʤʝʨʳ: 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʧʣʦʱʘʜʴ  

ʛ. ʄʠʜʣʝʥʜ, ɸʚʩʪʨʘʣʠʷ  

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ: ʃʘʙʦʨʘʪʦʨʠʷ PLACE 

2016-2017[14] 

 
ʇʣʦʱʘʜʴ ʗʛʘʥʘ  

ʛ.ʇʝʨʪ, ɸʚʩʪʨʘʣʠʷ 

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ: ʉʪʫʜʠʷ ASPECT 

2017-2018[15] 

 
ʇʣʦʱʘʜʴ Zollhallen Plaza  

ʛ. ʌʨʘʡʙʫʨʛ, ɻɽʈʄɸʅʀʗ  

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ: Ramboll Studio Dreiseitl 

2011[16] 

 
Departure into landscape 

ʛ. ʉʠʥʪ-ɼʝʥʠʩ, ɹʝʣʴʛʠʷ  

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ: 100Landschaftsarchitektur 

2017 [17] 

 

ʃʠʥʝʡʥʳʡ ʧʘʨʢ 

ʆʧʠʩʘʥʠʝ 

ʅʘ ʫʯʘʩʪʢʘʭ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ 

ʣʠʥʠʠ, ʢʦʨʠʜʦʨʳ, ʚʠʘʜʫʢʠ, ʪʦʥʥʝʣʠ. 

ʆʩʥʦʚʥʳʝ ʠʩʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦ-

ʨʠʠ: 

¶ ɺʳʪʷʥʫʪʘʷ ʠ ʫʟʢʘʷ ʬʦʨʤʘ ʫʯʘʩʪʢʘ; 

¶ ɺ ʦʜʥʠʭ ʧʨʠʤʝʨʘʭ ʬʦʨʤʘ ʧʨʷʤʦʣʠʥʝʡʥʘʷ, ʚ 
ʜʨʫʛʠʭ ï ʬʦʨʤʘ ʠʟʚʠʚʘʝʪʩʷ, ʧʝʪʣʷʝʪ; 

¶ ɺ ʦʜʥʠʭ ʧʨʠʤʝʨʘʭ ʫʯʘʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʟʝʤʣʝ, ʚ ʜʨʫʛʠʭ ï ʦʥ ʧʨʠʧʦʜʥʷʪ 

ʥʘʜ ʟʝʤʣʝʡ. 

ʈʝʚʠʪʘʣʠʟʘʮʠʷ ʫʯʘʩʪʢʦʚ ʩ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤʠ ʧʦʜ ʪʠʧ - ʣʠʥʝʡʥʦʛʦ ʧʘʨʢʘ ʠʤʝʝʪ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʨʘʟʚʠʪʠʝ.  

ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʧʘʨʢʫ ʚʦʟʤʦʞʥʦ: 

¶ ʉʚʷʟʘʪʴ ʥʝʩʢʦʣʴʢʦ ʛʦʨʦʜʩʢʠʭ ʜʦʤʠʥʘʥʪ; 

¶ ʇʨʦʣʦʞʠʪʴ ʥʦʚʳʡ ʧʝʰʝʭʦʜʥʳʡ ʤʘʨʰʨʫʪ; 

¶ ʇʦʣʫʯʠʪʴ ʠʥʪʝʨʝʩʥʳʡ ʧʫʪʴ, ʚʜʦʣʴ ʢʦʪʦ-

ʨʦʛʦ ʙʫʜʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʟʦʥʳ (ʟʦʥʘ ʧʘʩ-

ʩʠʚʥʦʛʦ ʦʪʜʳʭʘ, ʟʦʥʘ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ, ʟʦʥʘ ʠʛʨʦ-

ʚʦʡ ʜʝʪʩʢʦʡ ʧʣʦʱʘʜʢʠ, ʟʦʥʘ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷ-

ʪʠʡ, ʨʘʙʦʯʘʷ ʟʦʥʘ, ʟʦʥʘ ʪʦʨʛʦʚʣʠ, ʟʦʥʘ ʧʨʠʝʤʘ ʧʠʱʠ 

ʠ ʜʨ). 

  

http://www.dreiseitl.com/
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ʇʨʠʤʝʨʳ: 

High Line 

ʛ. ʅʴ-ʁʁʦʨʢ, ʉʐɸ 

ɸʨʭʠʪʝʢʪʦʨʳ: James Corner Field 

Operations, 

Diller Scofidio & Renfro and Piet 

Oudolf 

2006-2014 [18], [19] 
 

The Goods Line  

ʛ. ʋʣʴʪʠʤʦ, ɸʚʩʪʨʘʣʠʷ  

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ: ʉʪʫʜʠʷ 

ASPECT 

 2015 [20] 

 
Lettenviadukt 

ʛ. ʎʶʨʠʭ , ʐʚʝʡʮʘʨʠʷ 

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ: Vulkan 

Landschaftsarchitektur 

2010 [21] 

 
ɹʳʩʪʨʳʡ ʪʨʝʢ  

ʅʠʢʦʣʘ-ʃʝʥʠʚʝʮ, ʈʦʩʩʠʷ 

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ: Salto Archi-

tects 

2012 [22] 

 

 
 

Kiyotsu Gorge Tunnel 

ʅʠʠʛʘʪʘ, ʗʧʦʥʠʷ 

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ: MAD Ar-

chitects  

2018 [23] 

 
 

ʂʚʘʨʪʘʣʴʥʳʡ ʧʘʨʢ 

ʆʧʠʩʘʥʠʝ 

ʅʘ ʫʯʘʩʪʢʘʭ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʟʘʙʨʦʰʝʥʥʳʝ ʞʝ-

ʣʝʟʥʦʜʦʨʦʞʥʳʝ ʫʟʣʳ; ʙʳʚʰʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ 

ʚʝʨʬʠ; ʪʝʨʤʠʥʘʣʳ ʛʨʫʟʦʚʦʛʦ ʧʦʝʟʜʘ; ʫʯʘʩʪʢʠ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʠʣʠʩʴ ʵʣʝʤʝʥʪʳ ʧʨʝʞ-

ʥʝʡ ʞʠʟʥʠ ʦʙʲʝʢʪʘ (ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʩʪʘʥʮʠʷ, 

ʙʳʚʰʠʡ ʣʦʢʦʤʦʪʠʚʥʳʡ ʟʘʣ, ʚʦʜʦʥʘʧʦʨʥʘʷ ʙʘʰʥʷ). 

ʆʩʥʦʚʥʳʝ ʠʩʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦ-

ʨʠʠ: 

¶ ʆʧʨʝʜʝʣʝʥʥʘʷ ʬʦʨʤʘ ʫʯʘʩʪʢʘ ʭʘʨʘʢʪʝʨʠʟʫ-
ʝʪʩʷ ʢʦʤʧʘʢʪʥʦʩʪʴʶ (ʢʚʘʜʨʘʪ, ʢʨʫʛ); 

¶ ʈʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʦʢʨʘʠʥʝ ʛʦʨʦʜʘ, ʥʝʧʦʜʘ-
ʣʝʢʫ ʦʪ ʚʦʜʦʝʤʘ, ʧʘʨʢʘ ʠʣʠ ʣʝʩʘ, ʚ ʩʧʘʣʴʥʳʭ ʨʘʡʦ-

ʥʘʭ ʛʦʨʦʜʘ. 

ʈʝʚʠʪʘʣʠʟʘʮʠʷ ʫʯʘʩʪʢʦʚ ʩ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤʠ ʧʦʜ ʪʠʧ - ʢʚʘʨʪʘʣʴʥʦʛʦ ʧʘʨʢʘ ʠʤʝʝʪ ʥʘʠʙʦ-

ʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʨʘʟʚʠʪʠʝ.  

ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʧʘʨʢʫ ʚʦʟʤʦʞʥʦ: 

¶ ʆʨʛʘʥʠʟʘʮʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ, ʩ ʟʝʣʝ-
ʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʧʨʫʜʘʤʠ, ʧʘʨʢʦʤ; 

¶ ɺʢʣʶʯʝʥʠʝ ʚ ʧʘʨʢ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʦʙʲʝʢ-
ʪʦʚ, ʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʧʦʜ ʦʙʱʝʩʪʚʝʥʥʳʝ ʬʫʥʢ-

ʮʠʠ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʥʥʝʣʷ, ʢʘʢ ʯʘʩʪʴ ʪʨʦʧʠʥʢʠ ʚ 

ʧʘʨʢʝ; ʦʙʣʦʤʢʦʚ ʟʜʘʥʠʡ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʯʘʡʥʳʭ ʜʦ-

ʤʦʚ); 

¶ ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʟʦʥʳ ʚʦʢʨʫʛ ʫʯʘʩʪʢʘ 
ʩʦ ʚʨʝʤʝʥʝʤ ʟʘʩʪʨʘʠʚʘʝʪʩʷ ʞʠʣʳʤʠ, ʦʬʠʩʥʳʤʠ ʟʜʘ-

ʥʠʷʤʠ, ʠ ʨʘʡʦʥ ʚ ʮʝʣʦʤ ʥʫʞʜʘʝʪʩʷ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ 

http://www.landezine.com/index.php/landscape-architects/studio-vulkan-landschaftsarchitektur/
http://www.landezine.com/index.php/landscape-architects/studio-vulkan-landschaftsarchitektur/
http://www.landezine.com/index.php/landscape-architects/salto-architects/
http://www.landezine.com/index.php/landscape-architects/salto-architects/
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ʧʨʦʩʪʨʘʥʩʪʚʝ, ʤʝʩʪʝ ʦʪʜʳʭʘ ʜʣʷ ʝʞʝʜʥʝʚʥʦʛʦ ʧʨʝ-

ʙʳʚʘʥʠʷ ʣʶʜʝʡ, ʨʘʙʦʪʘʶʱʠʭ, ʞʠʚʫʱʠʭ ʚ ʵʪʦʤ ʨʘʡ-

ʦʥʝ. 

ʇʨʠʤʝʨʳ: 

Tanner Springs Park 

ʛ. ʇʦʨʪʣʝʥʜ, ʉʐɸ  

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ: Ramboll Studio Dreiseitl 

2010 [24] 

 
Schºneberger S¿dgelªnde Park 

ɻ. ɹʝʨʣʠʥ, ɻʝʨʤʘʥʠʷ 

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ: Group Odious 

2009 [25] 

 

 
ʇʘʨʢ ʚʝʨʬʠ ʏʞʫʥʰʘʥʴ 

ɻ. ʏʞʫʥʰʘʥʴ, ʂʠʪʘʡ 

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ: Turenscape  

2001 [26] 

 
ɻʦʨʦʜʩʢʦʡ ʨʘʡʦʥ Godsbanearealet  

ʛ. ʆʣʴʙʦʨʛ, ɼʘʥʠʷ  

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ: POLYFORM 

2009-2014 [27] 

 

 
  

ʊʦʨʛʦʚʳʡ ʮʝʥʪʨ 

ʆʧʠʩʘʥʠʝ 

ɿʘʯʘʩʪʫʶ ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ ʫʩʪʨʘʠʚʘʶʪʩʷ ʚ ʧʦ-

ʤʝʱʝʥʠʷʭ ʙʳʚʰʠʭ ʚʦʢʟʘʣʦʚ, ʣʦʢʦʤʦʪʠʚʥʳʭ ʟʘʣʦʚ. 

ʆʩʥʦʚʥʳʝ ʠʩʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦ-

ʨʠʠ: 

¶ ʇʨʦʩʪʦʨʥʦʝ ʧʦʤʝʱʝʥʠʝ; 

¶ ʈʘʟʚʠʪʳʝ ʠʥʞʝʥʝʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ; 

¶ ʆʩʦʙʘʷ ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ; 

¶ ɺʳʛʦʜʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ (ʮʝʥʪʨ ʛʦʨʦʜʘ, 

ʮʝʥʪʨ ʧʨʠʪʷʞʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ); 

¶ ʊʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ. 

ʈʝʚʠʪʘʣʠʟʘʮʠʷ ʫʯʘʩʪʢʦʚ ʩ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤʠ ʧʦʜ ʪʠʧ - ʪʦʨʛʦʚʳʡ ʮʝʥʪʨ ʠʤʝʝʪ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʨʘʟʚʠʪʠʝ.  

ɹʣʘʛʦʜʘʨʷ ʪʦʨʛʦʚʦʤʫ ʮʝʥʪʨʫ ʚʦʟʤʦʞʥʦ: 

¶ ʉʦʭʨʘʥʠʪʴ ʟʜʘʥʠʝ ʙʳʚʰʝʛʦ ʚʦʢʟʘʣʘ, ʣʦʢʦ-

ʤʦʪʠʚʥʦʛʦ ʟʘʣʘ; 

¶ ʆʙʲʝʜʠʥʠʪʴ ʢʫʣʴʪʫʨʥʫʶ, ʨʘʟʚʣʝʢʘʪʝʣʴ-

ʥʫʶ, ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʚ ʦʜʥʦʤ ʟʜʘʥʠʠ; 

¶ ʆʨʛʘʥʠʟʦʚʘʪʴ ʥʦʚʳʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʮʝʥʪʨ.  

  

http://www.dreiseitl.com/
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ʇʨʠʤʝʨʳ: 

ɺʘʨʰʘʚʩʢʠʡ ʚʦʢʟʘʣ  

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ɸʨʭʠʪʝʢʪʦʨ: ɼʞʦʚʘʥʥʠ ɹʘʨʪʦʣʠ 

2003-2006 [28], [29] 

 

 
Shopping mall ï Curitiba, Brazil 

[30] 

 

 
 

ʄʫʟʝʡ 

ʆʧʠʩʘʥʠʝ 

ɿʘʯʘʩʪʫʶ ʤʫʟʝʠ ʫʩʪʨʘʠʚʘʶʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ 

ʨʘʥʝʝ ʙʳʣ ʨʘʩʧʦʣʦʞʝʥ ʠʩʪʦʨʠʯʝʩʢʠ ʚʘʞʥʳʡ ʦʙʲʝʢʪ, 

ʥʘʧʨʠʤʝʨ, ʪʘʢʦʡ, ʢʘʢ ʚʦʢʟʘʣ, ʧʦʚʦʨʦʪʥʳʡ ʢʨʫʛ ʜʣʷ 

ʧʦʝʟʜʦʚ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʩʪʘʥʮʠʷ, ʫʯʘʩʪʦʢ ʧʝʨʚʦʡ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʧʝʨʚʳʡ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʛʦʨʦʜʩʢʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʝʨʤʠʥʘʣ; ʥʘ ʤʝʩʪʘʭ, 

ʛʜʝ ʧʨʦʠʩʭʦʜʠʣʠ ʚʘʞʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ 

(ʟʘʧʫʩʢ ʧʝʨʚʦʛʦ ʧʦʝʟʜʘ), ʠʣʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʩ ʵʪʠʤʠ ʤʝʩʪʘʤʠ (ʥʝʧʦʜʘʣʝʢʫ ʦʪ ʵʪʠʭ 

ʤʝʩʪ). 

ʆʩʥʦʚʥʳʝ ʠʩʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦ-

ʨʠʠ: 

¶ ʪʝʨʨʠʪʦʨʠʷ ʤʫʟʝʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʦʩʥʦʚ-
ʥʦʡ ʵʢʩʧʦʥʘʪ, ʦʙʣʘʜʘʶʱʠʡ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʛʘʙʘʨʠ-

ʪʘʤʠ, ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʨʘʟʤʝʨʘʤʠ ʤʫʟʝʡ ʦʙ-

ʨʝʪʘʝʪ ʛʨʘʥʠʮʳ; 

¶ ʪʝʨʨʠʪʦʨʠʷ ʤʫʟʝʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʛʨʫʧʧʫ 

ʵʢʩʧʦʥʘʪʦʚ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ ʢʘʢ ʤʘʣʳʝ ʦʙʲʝʢʪʳ, 

ʪʘʢʠʝ ʢʘʢ ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʧʝʨʝʢʣʶ-

ʯʘʪʝʣʴ ʜʚʠʞʝʥʠʷ, ʚʘʛʦʥ ʧʦʝʟʜʘ, ʬʨʘʛʤʝʥʪ ʫʯʘʩʪʢʘ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʪʘʢ ʠ ʙʦʣʴʰʠʝ ʦʙʲʝʢʪʳ (ʟʜʘʥʠʝ 

ʚʦʢʟʘʣʘ, ʧʦʚʦʨʦʪʥʳʡ ʢʨʫʛ, ʣʦʢʦʤʦʪʠʚʥʳʡ ʟʘʣ); 

¶ ʚʳʛʦʜʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ (ʮʝʥʪʨ ʛʦʨʦʜʘ, 

ʮʝʥʪʨ ʧʨʠʪʷʞʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ); 

¶ ʦʪʢʨʳʪʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ.  

ʈʝʚʠʪʘʣʠʟʘʮʠʷ ʫʯʘʩʪʢʦʚ ʩ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤʠ ʧʦʜ ʪʠʧ - ʤʫʟʝʡ ʠʤʝʝʪ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠ-

ʷʪʥʦʝ ʨʘʟʚʠʪʠʝ.  

ɹʣʘʛʦʜʘʨʷ ʤʫʟʝʶ ʚʦʟʤʦʞʥʦ: 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʜʘʥʠʷ, ʢʘʢ 
ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʚʳʩʪʘʚʢʠ ʵʢʩʧʦʥʘʪʦʚ, ʠʭ ʟʘʱʠʪʘ ʦʪ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ (ʜʦʞʜʷ, ʩʥʝʛʘ, ʧʘʣʷʱʝʛʦ 

ʩʦʣʥʮʘ); 

¶ ʋʩʪʨʦʡʩʪʚʦ ʤʫʟʝʷ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ (ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʵʢʩʧʦʥʘʪʦʚ); 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʥʜʰʘʬʪʘ ʚʦʢʨʫʛ ʤʫʟʝʷ, 
ʢʘʢ ʯʘʩʪʴ ʚʳʩʪʘʚʢʠ; ʩʦʟʜʘʥʠʝ ʧʘʨʢʦʚʦ - ʠʩʪʦʨʠʯʝ-

ʩʢʦʡ ʟʦʥʳ ʦʪʜʳʭʘ, ʪʝʤʘʪʠʯʝʩʢʠʡ ʧʘʨʢ. 

ʇʨʠʤʝʨʳ: 

ʄʫʟʝʡ ɸʤʫʨʩʢʦʛʦ ʤʦʩʪʘ 

ʍʘʙʘʨʦʚʩʢ, ʈʦʩʩʠʷ 

ʈɾɼ 

2010 [10], [11], [12]  

 
Hamburger Bahnhof 

ɻ.ɹʝʨʣʠʥ, ɻʝʨʤʘʥʠʷ 

ɸʨʭʠʪʝʢʪʦʨ: Josef Paul Kleihues 

1996 [31] 
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Museum ï Gare dôOrsay, Paris 

ɻ. ʇʘʨʠʞ,ʌʨʘʥʮʠʷ 

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ: ACT Architecture 

1986 [32] 

 
 

ʉʤʝʰʘʥʥʳʡ ʪʠʧ 

ʆʧʠʩʘʥʠʝ 

ʇʝʨʚʦʥʘʯʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʫʯʘʩʪʢʦʚ ʨʘʟ-

ʥʦʦʙʨʘʟʥʦ. 

ʆʩʥʦʚʥʳʝ ʠʩʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦ-

ʨʠʠ: 

¶ ɺ ʩʤʝʰʘʥʥʦʤ ʪʠʧʝ ʬʦʨʤʘ ʫʯʘʩʪʢʘ ʠ ʪʠʧ 
ʪʝʨʨʠʪʦʨʠʠ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ (ʥʘʧʨʠʤʝʨ, ʬʦʨʤʘ 

ʫʯʘʩʪʢʘ ʢʦʤʧʘʢʪʥʘʷ, ʢʚʘʜʨʘʪʥʘʷ, ʥʦ ʩʘʤ ʫʯʘʩʪʦʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʥʝʡʥʳʡ ʧʝʪʣʷʶʱʠʡ ʧʘʨʢ, ʦʙ-

ʨʘʟʦʚʘʥʥʳʡ ʧʨʦʛʫʣʦʯʥʳʤ ʤʘʨʰʨʫʪʦʤ, ʢʦʪʦʨʳʡ ʩʦ-

ʝʜʠʥʠʣ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʦʙʲʝʢʪʳ (ʚʦʜʦʥʘʧʦʨʥʘʷ 

ʙʘʰʥʷ, ʣʦʢʦʤʦʪʠʚʥʳʡ ʟʘʣ); 

¶ ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚ ʩʤʝʰʘʥʥʦʤ ʪʠʧʝ ʚʩʪʨʝʯʘ-
ʶʪʩʷ ʜʚʘ ʪʠʧʘ, ʥʘʧʨʠʤʝʨ, ʟʜʘʥʠʝ ʙʳʚʰʝʛʦ ʚʦʢʟʘʣʘ 

ʠʟʤʝʥʠʣʠ ʧʦʜ ʪʦʨʛʦʚʳʡ ʮʝʥʪʨ, ʚ ʢʦʪʦʨʦʤ ʬʫʥʢʮʠʦ-

ʥʠʨʫʝʪ ʤʫʟʝʡ, ʧʦʩʚʷʱʝʥʥʳʡ ʚʦʢʟʘʣʫ. 

ɹʣʘʛʦʜʘʨʷ ʩʤʝʰʘʥʥʦʤʫ ʪʠʧʫ ʚʦʟʤʦʞʥʦ: 

¶ ʇʦʣʫʯʠʪʴ ʠʥʪʝʨʝʩʥʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʚʩʝʤʠ ʜʦʩʪʦʠʥ-

ʩʪʚʘʤʠ ʪʝʭ ʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʦʥʦ ʚ ʩʝʙʷ ʚʢʣʶʯʘʝʪ;  

¶ ʆʨʛʘʥʠʟʘʮʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 
ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ (ʮʝʥʪʨ ʛʦʨʦʜʘ, 

ʧʨʠʛʦʨʦʜ, ʦʢʨʘʠʥʘ).  

ʇʨʠʤʝʨʳ: 

ʇʣʦʱʘʜʴ ʗʛʘʥʘ  

ʛ.ʇʝʨʪ, ɸʚʩʪʨʘʣʠʷ 

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ: ʉʪʫʜʠʷ ASPECT 

2017-2018 

 

Schºneberger S¿dgelªnde Park 

ɻ. ɹʝʨʣʠʥ, ɻʝʨʤʘʥʠʷ 

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʙʶʨʦ: Group Odious 

2009 [25] 

 
Shopping mall ï Curitiba, Brazil [30] 

 
 

ɺʓɺʆɼ 

ʆʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʣʶʜʝʡ. ʂʦʤʬʦʨʪʥʦʝ, ʙʝʟʦʧʘʩʥʦʝ ʠ ʢʨʝʘʪʠʚʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ, ʥʦ ʠ ʜʣʷ ʪʫʨʠʩʪʦʚ ʠ ʠʥʚʝʩʪʦ-

ʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʵʢʦʥʦʤʠʯʝ-

ʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʛʦʨʦʜʘ.  

ʄʠʨʦʚʦʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʝʚʠ-

ʪʘʣʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩ ʫʯʝʪʦʤ 

http://www.landezine.com/index.php/landscape-architects/group-odious/
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ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʘ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʙʘʥʠʟʤʘ [3]. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʠʤʝʥʥʦ ʨʝʚʠʪʘʣʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʥʦʚʳʝ, ʙʦ-

ʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʟʘʙʨʦ-

ʰʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʆʥʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʝʜʝʚʝ-

ʣʦʧʤʝʥʪʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ ʤʘʩʰʪʘʙʥʳʝ ʠʟʤʝʥʝ-

ʥʠʷ ʦʙʲʝʢʪʘ, ʪʨʝʙʫʶʱʝʛʦ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ, ʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʠʭ 

ʠʥʚʝʩʪʠʮʠʡ.  

ɹʣʘʛʦʜʘʨʷ ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʦʜ-

ʥʦʡ ʩʪʦʨʦʥʳ ʨʝʰʝʥʠʝ ʪʘʢʠʭ ʟʘʜʘʯ, ʢʘʢ ʦʧʪʠʤʠʟʘʮʠʷ 

ʨʘʩʭʦʜʦʚ, ʧʦʚʳʰʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʘ ʟʘ 

ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʚʦʢʨʫʛ ʥʝʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, 

ʵʢʦʩʠʩʪʝʤʳ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʧʝʨʠʦʜ ʦʪ 

ʥʘʯʘʣʘ ʨʘʙʦʪ ʜʦ ʟʘʧʫʩʢʘ ʦʙʲʝʢʪʘ ʩ ʦʙʥʦʚʣʝʥʥʦʡ 

ʢʦʥʮʝʧʮʠʝʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʝʚʠʪʘʣʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ 

ʨʝʰʠʪʴ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʟʘʜʘʯʠ, ʙʣʘʛʦʫʩʪʨʦʠʪʴ 

ʪʝʨʨʠʪʦʨʠʶ, ʩʦʭʨʘʥʠʪʴ ʧʘʤʷʪʥʠʢʠ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʠʟʤʝ-

ʥʠʪʴ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ ʦʙʣʠʢ ʛʦʨʦʜʘ. 

ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ  

ʈʘʩʩʤʦʪʨʝʚ ʧʨʠʤʝʨʳ ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, 

ʨʘʟʣʠʯʥʳʭ ʧʦ ʪʠʧʘʤ ʥʘʟʥʘʯʝʥʠʷ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ ʤʥʦʛʠʝ ʦʙʲʝʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʤʥʦ-

ʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʥʘʩʳʱʝʥʥʦʝ ʫʜʦʙʩʪʚʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝ-

ʤʝʥʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʢʦʤʬʦʨʪʥʦʝ ʜʣʷ ʧʦʩʝ-

ʱʝʥʠʷ ʢʘʢ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ, ʪʘʢ ʠ ʪʫʨʠʩʪʦʚ. 

ɺʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʠʤʝʨʳ ʟʘʧʘʜʥʦʛʦ ʦʧʳʪʘ, 

ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʩʦʭʨʘʥʠʣʠ çʜʫʭ ʤʝʩʪʘè, ʠʩʧʦʣʴʟʦʚʘʚ 

ʩʧʦʩʦʙʳ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʝ (Departure into landscape, 

Schºneberger S¿dgelªnde Park, High Line), ʪʘʢ ʠ ʠʩ-

ʢʫʩʩʪʚʝʥʥʳʝ (ɾʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʧʣʦʱʘʜʴ ʚ ʄʠʜ-

ʣʝʥʜʝ, ZOLLHALLEN PLAZA). ɺʦ ʤʥʦʛʠʭ ʧʨʦʝʢ-

ʪʘʭ ʦʩʫʱʝʩʪʚʣʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʪʝʩʥʦʝ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʝ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ 

(Tanner Springs Park ), ʘ ʪʘʢ ʞʝ ʦʙʨʘʱʝʥʠʝ ʢ ʢʫʣʴ-

ʪʫʨʝ ʥʘʨʦʜʘ, ʝʛʦ ʪʨʘʜʠʮʠʷʤ ʠ ʦʙʳʯʘʷʤ (ʇʘʨʢ ʚʝʨʬʠ 

ʏʞʫʥʰʘʥʴ, ʇʣʦʱʘʜʴ ʗʛʘʥʘ). ʆʜʥʠ ʦʙʲʝʢʪʳ ʧʦʤʝ-

ʥʷʣʠ ʦʙʣʠʢ ʛʦʨʦʜʘ, ʠʟʤʝʥʠʣʠ ʩʪʘʪʫʩ ʤʝʩʪʘ, ʧʨʠ-

ʚʣʝʢʣʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ ʙʣʘʛʦ-

ʜʘʨʷ ʩʚʦʝʡ ʫʥʠʢʘʣʴʥʦʩʪʠ (High Line), ʜʨʫʛʠʝ ï ʙʣʘ-

ʛʦʜʘʨʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʦʩʥʘʱʝʥʠʶ (High Line, The Goods Line). ɺʦ ʚʩʝ ʦʙʲ-

ʝʢʪʳ ʚʥʝʜʨʝʥʳ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʚʪʦʨ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʨʝʣʴʩʳ): ʚ ʢʘʯʝʩʪʚʝ ʘʨʪ-ʦʙʲʝʢ-

ʪʦʚ (Tanner Springs Park), ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʤʦʱʝʥʠʷ 

(Godsbanearealet, ZOLLHALLEN PLAZA, ɾʝʣʝʟʥʦ-

ʜʦʨʦʞʥʘʷ ʧʣʦʱʘʜʴ ʚ ʄʠʜʣʝʥʜʝ).  

ʈʦʩʩʠʡʩʢʠʡ ʦʧʳʪ  

ɺ ʈʦʩʩʠʠ, ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʨʳʥʢʘ 

ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ 

ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʠ ʠ ʷʚ-

ʣʷʶʪʩʷ ʩʘʤʳʤ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʠ ʫʜʦʙʥʳʤ ʩʧʦʩʦ-

ʙʦʤ ʧʝʨʝʤʝʱʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ ʥʝ ʤʥʦʛʦ ʥʝʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʞʝʣʝʟ-

ʥʦʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʯʝʥʴ ʯʘʩʪʦ, ʝʱʝ 

ʧʨʠ ʜʝʡʩʪʚʫʶʱʝʤ ʚʦʢʟʘʣʝ, ʧʣʘʪʬʦʨʤʝ ʦʨʛʘʥʠʟʦʚʳ-
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ANALYSIS OF THE IMPACT OF SPACE -PLANNING DECISIONS OF RESIDENTIAL BUILDINGS 

ON ENERGY CONSUMPTION 

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʨʝʰʝʥʠʷ ʞʠʣʦʛʦ ʜʦʤʘ ʧʦʚʳ-

ʰʝʥʥʦʡ ʵʪʘʞʥʦʩʪʠ ʩ ʰʠʨʦʪʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʦʪʦʧʣʝʥʠʝ. 

Abstract. 

The article deals with the analysis of the influence of space-planning solutions of a high-rise residential 

building with a latitudinal orientation on the need for thermal energy for heating. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʧʦʪʝʨʠ, ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝ-

ʥʠʷ. 

Key words: heat loss, thermal energy, energy saving, space-planning solutions. 

 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʩʪʨʦʷʱʠʭʩʷ ʞʠʣʳʭ ʟʜʘʥʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʨʘʙʦʪʘʪʴ ʦʙʲ-

ʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʝʧ-

ʣʦʧʦʪʝʨʴ. 

ʅʘ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ 6 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʭʦʜʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʵʪʦ: 

 - ʵʪʘʞʥʦʩʪʴ ʟʜʘʥʠʷ Nʵʪ (ʬʘʢʪʦʨ ʍ1), ʵʪ; 

- ʚʳʩʦʪʘ ʵʪʘʞʘ ʟʜʘʥʠʷ Hʵʪ (ʬʘʢʪʦʨ ʍ2), ʤ; 

- ʰʠʨʠʥʘ ʜʦʤʘ ɺ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʧʣʦʱʘʜʠ 

ʩʝʢʮʠʠ ʚ ʧʣʘʥʝ (ʬʘʢʪʦʨ ʍ3), ʤ; 

- ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʧʨʦ-

ʝʤʦʚ ʢ ʧʣʦʱʘʜʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʝʤʦʚ Sʩʚʝʪ. /Sʩʪʘʥʜ. 

ʜʣʷ ʶʞʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʛʣʘʚʥʦʛʦ ʬʘʩʘʜʘ (ʬʘʢʪʦʨ 

ʍ4); 

- ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʧʨʦ-

ʝʤʦʚ ʢ ʧʣʦʱʘʜʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʝʤʦʚ S*ʩʚʝʪ. /S*ʩʪʘʥʜ. 

ʜʣʷ ʩʝʚʝʨʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʜʚʦʨʦʚʦʛʦ ʬʘʩʘʜʘ (ʬʘʢʪʦʨ 

ʍ5); 

- ʦʨʠʝʥʪʘʮʠʷ ʟʜʘʥʠʷ ʧʦ ʩʪʦʨʦʥʘʤ ʩʚʝʪʘ G 

(ʬʘʢʪʦʨ ʍ6), ʛʨʘʜ.  

ɺʳʙʦʨ ʵʪʘʞʥʦʩʪʠ, ʚʳʩʦʪʳ ʠ ʰʠʨʠʥʳ ʟʜʘʥʠʷ 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʦʙʲʝʤʘ ʠ ʧʣʦʱʘʜʠ ʥʘʨʫʞ-

ʥʳʭ ʩʪʝʥ. ʀʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʝʡ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ 

ʧʨʦʝʤʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʛʦ-

ʨʠʟʦʥʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʣʠʯʠʥʫ ʠʟʤʝʥʝʥʠʷ ʧʣʦ-

ʱʘʜʠ ʦʢʦʥ ʠ ʦʩʪʝʢʣʝʥʠʷ ʙʘʣʢʦʥʥʳʭ ʜʚʝʨʝʡ, ʯʪʦ 

ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʪʝʧʣʦʧʦʪʝʨʠ ʯʝʨʝʟ ʜʘʥʥʳʝ ʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʥʦ ʠ ʥʘ ʪʝʧʣʦʧʦʩʪʫʧʣʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʷ 

ʟʜʘʥʠʷ. ʄʝʥʷʷ ʦʨʠʝʥʪʘʮʠʶ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʟʜʘʥʠʷ 

ʚʳʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 

ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʝʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. 

ɺʳʙʨʘʥʥʳʝ ʬʘʢʪʦʨʳ, ʠʟʤʝʥʷʣʠʩʴ ʥʘ ʪʨʝʭ ʫʨʦʚ-

ʥʷʭ, ʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.1. 

ʊʘʙʣʠʮʘ 1. 

ʅʘʪʫʨʘʣʴʥʳʝ ʠ ʢʦʜʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʬʘʢʪʦʨʦʚ 

ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ ʬʘʢʪʦʨʘ ʅʘʪʫʨʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

-1 0 +1 

1. ʕʪʘʞʥʦʩʪʴ ʟʜʘʥʠʷ Nʵʪ (ʍ1), ʵʪ 6 8 10 

2. ɺʳʩʦʪʘ ʵʪʘʞʘ ʟʜʘʥʠʷ Hʵʪ (ʍ2), ʤ; 2,8 3,0 3,2 

3. ʐʠʨʠʥʘ ʜʦʤʘ ɺ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʧʣʦʱʘʜʠ ʩʝʢʮʠʠ ʚ ʧʣʘʥʝ (ʍ3), ʤ; 274,56 274,32 274,5 

4. ʆʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʧʨʦʝʤʦʚ ʢ ʧʣʦʱʘʜʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʧʨʦʝʤʦʚ Sʩʚʝʪ. /Sʩʪʘʥʜ. (ʍ4) 

0,8 1,0 1,2 

5. ʆʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʧʨʦʝʤʦʚ ʢ ʧʣʦʱʘʜʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʧʨʦʝʤʦʚ S*ʩʚʝʪ. /S*ʩʪʘʥʜ. (ʍ5) 

0,8 1,0 1,2 

6. ʆʨʠʝʥʪʘʮʠʷ ʟʜʘʥʠʷ ʧʦ ʩʪʦʨʦʥʘʤ ʩʚʝʪʘ G (ʍ6), ʛʨʘʜ -45 0 +45 

ʈʘʩʯʝʪʳ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 

ʥʘ ʦʪʦʧʣʝʥʠʝ qh
des ʢɼʞ/(ʤ2ĿÁʉĿʩʫʪ) ʟʜʘʥʠʷ ʧʨʠ ʧʦ-

ʵʣʝʤʝʥʪʥʦʤ ʧʦʜʭʦʜʝ ʢ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ, (ʦʪʢʣʠʢ 

ȑ) ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ [2,3], ʚʳʧʦʣʥʷ-

ʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ 

çʈʘʩʯʝʪ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʘʩʧʦʨʪʘ ʞʠ-

ʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ (EP creator v.1.0.0 

beta 2)è [1]. ɼʣʷ ʚʳʯʠʩʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥ ʪʨʝʭʫʨʦʚ-

ʥʝʚʳʡ ʩʠʤʤʝʪʨʠʯʥʳʡ ʧʣʘʥ, ʠʤʝʶʱʠʡ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ D-ʢʨʠʪʝʨʠʶ 

(ʝD = 0,932) ʠ ʚʢʣʶʯʘʶʱʠʡ 44. ʇʣʘʥ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʚʳʯʠʩʣʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2. 

ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ˉ ʵʢʩʧʝʨʝ-

ʤʝʥʪʘ 

X1 

(Nʵʪ, 

ʵʪ) 

X2 

(Hʵʪ, 

ʤ) 

X3 

(ɺ, 

ʤ) 

X4 

(Sʩʚʝʪ. 

/Sʩʪʘʥʜ.) 

X5 

(S*ʩʚʝʪ. 

/S*ʩʪʘʥʜ.) 

X6 

(G, 

ʛʨʘʜ.) 

ȑʵq1 (qh
des), 

ʢɼʞ/(ʤ2Ŀ0ʉĿʩʫʪ) 

1 -1 -1 -1 -1 -1 -1 53,57 

2 +1 -1 -1 -1 -1 +1 51,47 

3 -1 +1 -1 -1 -1 +1 56,56 

é é é é é é é é 

43 0 0 0 0 0 -1 53,60 

44 0 0 0 0 0 +1 53,64 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʪʘʙʣ.2) ʧʦʩʣʝ ʠʩ-

ʢʣʶʯʝʥʠʷ 17 ʥʝʟʥʘʯʠʤʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʢʦʥʯʘ-

ʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʠʥʷʪʘ: 

ȑ (qh
des) = 53,03 ï 1,06ʍ1 + 1,40ʍ2 ï 1,27

ʍ3 +0,32ʍ4 +1,28ʍ5 +0,02ʍ6 ï 0,08ʍ2ʍ3 + 0,26

ʍ1
2
 + 0,45ʍ3

2
 + 0,59ʍ6

2. 

(

1) 

ʆ ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʦʜʝʣʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʤʦʞʥʦ ʩʫʜʠʪʴ ʝʩʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʤʤʫ ʢʚʘʜ-

ʨʘʪʦʚ ʦʩʪʘʪʢʦʚ, ʦʩʪʘʪʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ S2
ʦʩʪ, ʯʠʩʣʦ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʤʦʜʝʣʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘ-

ʮʠʠ R2. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʣʘ: ʩʫʤʤʫ ʢʚʘʜ-

ʨʘʪʦʚ ʦʩʪʘʪʢʦʚ × (Yi - ȑi)2 = 0,0547; ʦʩʪʘʪʦʯʥʫʶ ʜʠʩ-

ʧʝʨʩʠʶ ʧʨʠ ʩʪʝʧʝʥʷʭ ʩʚʦʙʦʜʳ f1 = 43, f2 = 33, 

S2
ʦʩʪ = 0,0017; ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ 

R2 = 0,9998. 

ʆʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʜʘʥʥʳʭ ʧʦ-

ʣʫʯʝʥʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʤʦʞʥʦ ʝʩʣʠ, ʩʨʘʚʥʠʪʴ ʦʩʪʘ-

ʪʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ S2
ʦʩʪ ʠ ʜʠʩʧʝʨʩʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʨʝʜʥʝʛʦ Sy
2 ʧʦ ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ. ʇʨʠ ʫʨʦʚʥʝ ʟʥʘ-

ʯʠʤʦʩʪʠ Ŭ = 0,05 ʠ ʯʠʩʣʝ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ 

f1 = N - 1 = 43, f2 = 33, ʧʦʣʫʯʠʣʦʩʴ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʢʨʠʪʝʨʠʷ F = 3232,1644 ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʳʰʘʝʪ 

ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ F0,05;43;33 = 1,77, ʪ.ʝ. ʨʘʩʩʝʷʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ 

ʤʥʦʛʦʢʨʘʪʥʦ ʤʝʥʴʰʝ ʨʘʩʩʝʷʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜ-

ʥʝʛʦ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʜʝʢʚʘʪʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʠ ʝʛʦ ʧʨʠ-

ʛʦʜʥʦʩʪʴ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʧʘʨʘ-

ʤʝʪʨʦʚ.  

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠ-

ʷʥʠʷ ʚʳʙʨʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧ-

ʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʠʜʫʱʝʡ ʥʘ ʦʪʦʧʣʝʥʠʝ ʟʜʘʥʠʷ, ʚʳ-

ʧʦʣʥʝʥʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ.  

ʉʘʤʦʝ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʦʢʘʟʳʚʘʝʪ ʬʘʢʪʦʨ ʍ2 ï ʚʳʩʦʪʘ 

ʵʪʘʞʘ ʟʜʘʥʠʷ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʳʩʦʪʳ ʟʜʘʥʠʷ ʩ 2,8 

ʜʦ 3,2 ʤ, ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ȑ ʩ 51,63 ʜʦ 54,43 

ʢɼʞ/(ʤ2ĿÜʉĿʩʫʪ), ʪ.ʝ. ʠʟʤʝʥʷʝʪʩʷ ʥʘ 5,1%. ʅʘ ʬʘʢʪʦʨ 

ʍ2 ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʬʘʢʪʦ-

ʨʦʤ ʍ3. 

ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʩʠʣʝ ʚʣʠʷʥʠʷ ʦʢʘʟʘʣʠʩʴ 

ʬʘʢʪʦʨʳ ʍ5 (ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ 

ʧʨʦʝʤʦʚ ʢ ʧʣʦʱʘʜʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʝʤʦʚ) ʠ ʍ3 

(ʰʠʨʠʥʘ ʟʜʘʥʠʷ). ɺʳʷʚʣʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʣʠʥʝʡ-

ʥʳʡ ʵʬʬʝʢʪ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʍ5, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʪʥʦʰʝʥʠʷ ʧʣʦʱʘʜʠ ʩʚʝʪʦ-

ʧʨʦʟʨʘʯʥʳʭ ʧʨʦʝʤʦʚ ʢ ʧʣʦʱʘʜʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʝ-

ʤʦʚ ʩʝʚʝʨʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʩ 0,8 ʜʦ 1,2. ʇʨʠ ʵʪʦʤ ȑʵq1 

ʠʟʤʝʥʷʝʪʩʷ ʩ 51,75 ʜʦ 54,31 ʢɼʞ/(ʤ2ĿÜʉĿʩʫʪ), ʪ.ʝ. 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 4,7%. ʅʘ ʭʘʨʘʢʪʝʨ ʠ ʩʠʣʫ ʚʣʠʷʥʠʷ 

ʬʘʢʪʦʨʘ ʍ5 ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʚʣʠʷʥʠʝ ʥʝ ʦʢʘʟʳʚʘʶʪ.  

ʅʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʧʦ ʩʠʣʝ ʚʣʠʷʥʠʷ ʦʢʘʟʘʣʩʷ 

ʬʘʢʪʦʨ ʍ1 (ʵʪʘʞʥʦʩʪʴ ʟʜʘʥʠʷ). ɺʳʷʚʣʝʥ ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʡ ʣʠʥʝʡʥʳʡ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʚʘʜʨʘʪʠʯʥʳʡ ʵʬ-

ʬʝʢʪʳ ʚʣʠʷʥʠʷ ʵʪʦʛʦ ʬʘʢʪʦʨʘ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʫʤʝʥʴ-

ʰʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʵʪʘʞʥʦʩʪʠ ʟʜʘʥʠʷ ʩ 6 ʜʦ 10 ʵʪʘʞʝʡ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ ȑ, ʜʦ 2,5 % (ʩ 54,35 ʜʦ 53,03 

ʢɼʞ/(ʤ2ĿÜʉĿʩʫʪ)) ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʵʪʘʞ-

ʥʦʩʪʠ ʩ 6 ʜʦ 8 ʵʪʘʞʝʡ, ʘ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 8 ʜʦ 10 ʵʪʘ-

ʞʝʡ ʩʥʠʞʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 

ʟʘʤʝʜʣʷʝʪʩʷ ʠ ʠʟʤʝʥʷʝʪʩʷ ʩ 53,03 ʜʦ 52,23 

ʢɼʞ/(ʤ2ĿÜʉĿʩʫʪ), ʪ.ʝ. ʥʘ 1,5%. ʅʘ ʭʘʨʘʢʪʝʨ ʠ ʩʠʣʫ 

ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʍ1 ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʚʣʠʷʥʠʝ ʥʝ 

ʦʢʘʟʳʚʘʶʪ.  

ʅʘ ʯʝʪʚʝʨʪʦʤ ʤʝʩʪʝ ʧʦ ʩʠʣʝ ʚʣʠʷʥʠʷ ʦʢʘʟʘʣʩʷ 

ʬʘʢʪʦʨ ʍ4 ï ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ 

ʧʨʦʝʤʦʚ ʢ ʧʣʦʱʘʜʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʝʤʦʚ ʜʣʷ ʶʞ-

ʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʬʘʩʘʜʘ. ɺʳʷʚʣʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʣʠʥʝʡʥʳʡ ʵʬʬʝʢʪ ʚʣʠʷʥʠʷ ʜʘʥʥʦʛʦ ʬʘʢʪʦʨʘ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ȑ 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʪʥʦʰʝʥʠʷ ʧʣʦʱʘʜʠ ʩʚʝʪʦʧʨʦʟʨʘʯ-

ʥʳʭ ʧʨʦʝʤʦʚ ʢ ʧʣʦʱʘʜʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʝʤʦʚ ʶʞ-

ʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʩ 0,8 ʜʦ 1,2 ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʩʝʛʦ 

ʣʠʰʴ ʥʘ 1,2% ʩ 52,71 ʜʦ 53,35 ʢɼʞ/(ʤ2ĿÜʉĿʩʫʪ). ʅʘ 

ʭʘʨʘʢʪʝʨ ʠ ʩʠʣʫ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʍ4 ʜʨʫʛʠʝ ʬʘʢ-

ʪʦʨʳ ʚʣʠʷʥʠʝ ʥʝ ʦʢʘʟʳʚʘʶʪ. 

ʅʘ ʧʦʩʣʝʜʥʝʤ ʤʝʩʪʝ ʧʦ ʩʠʣʝ ʚʣʠʷʥʠʷ ʦʢʘʟʘʣʩʷ 

ʬʘʢʪʦʨ ʍ6 ï ʦʨʠʝʥʪʘʮʠʷ ʧʦ ʩʪʦʨʦʥʘʤ ʩʚʝʪʘ ʟʜʘʥʠʷ. 

ɺʳʷʚʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʣʠʥʝʡʥʳʡ ʠ ʢʚʘʜʨʘʪʠʯ-

ʥʳʡ ʵʬʬʝʢʪʳ ʜʘʥʥʦʛʦ ʬʘʢʪʦʨʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ȑ ʧʨʠ ʠʟʤʝʥʝ-

ʥʠʠ ʦʨʠʝʥʪʘʮʠʠ ʟʜʘʥʠʷ ʩ -450 ʜʦ 00 ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 

1,1% (ʩ 53,60 ʜʦ 53,03 ʢɼʞ/(ʤ2ĿÜʉĿʩʫʪ)). ʆʜʥʘʢʦ ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʠʟʤʝʥʝʥʠʠ ʦʨʠʝʥʪʘʮʠʠ ʟʜʘʥʠʷ ʧʦ ʩʪʦ-

ʨʦʥʘʤ ʛʦʨʠʟʦʥʪʘ ʩ 00 ʜʦ +450, ʥʘʦʙʦʨʦʪ, ʧʨʦʠʩʭʦʜʠʪ 

ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩ 

53,03 ʜʦ 53,64 ʢɼʞ/(ʤ2ĿÜʉĿʩʫʪ), ʪ.ʝ. ʥʘ 1,1%. ʅʘ ʩʠʣʫ 

ʠ ʭʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʍ6 ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʚʣʠ-

ʷʥʠʝ ʥʝ ʦʢʘʟʳʚʘʶʪ.  

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠ ʧʦʵʣʝʤʝʥʪʥʦʤ 

ʧʦʜʭʦʜʝ ʢ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪ-

ʨʦʚ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʨʝʰʝʥʠʷ ʞʠʣʦʛʦ ʟʜʘ-

ʥʠʷ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧ-

ʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʦʪʦʧʣʝʥʠʝ. ʅʦ ʩʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ 

ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʤ2 

ʧʦʣʝʟʥʦʡ ʧʣʦʱʘʜʠ ʨʘʩʭʦʜʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʝʩʣʠ 
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ʙʨʘʪʴ ʚ ʨʘʩʯʝʪ ʮʝʣʦʝ ʟʜʘʥʠʝ, ʪʦ ʵʢʦʥʦʤʠʷ ʟʘʪʨʘʪ ʥʘ 

ʦʪʦʧʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʘ. 

ʅʘʠʤʝʥʴʰʝʛʦ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʥʘ ʦʪʦʧʣʝʥʠʝ 

ʨʘʚʥʦʛʦ 48,49ʢɼʞ/(ʤ2Ŀ0ʉĿʩʫʪ) ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʨʠ 

ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʘʭ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ 

ʨʝʰʝʥʠʷ: ʵʪʘʞʥʦʩʪʴ ʟʜʘʥʠʷ (X1) - 10 ʵʪʘʞʝʡ; ʚʳʩʦʪʘ 

ʵʪʘʞʘ ʟʜʘʥʠʷ (X2) -2,8ʤ; ʰʠʨʠʥʘ ʜʦʤʘ (X3) -15ʤ; 

ʨʘʟʤʝʨʳ ʦʢʦʥ (X4,5) -1,2ʭ1,5ʤ; ʦʨʠʝʥʪʘʮʠʷ (X6) 

ʛʣʘʚʥʦʛʦ ʬʘʩʘʜʘ ʥʘ ʖʛ. 
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ɸʥʥʦʪʘʮʠʷ. 

ʉʦʟʜʘʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʵʩʪʝʪʠʯʝʩʢʠʤʠ, ʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʂʦʤʬʦʨʪ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʤʝʱʝʥʠʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦ ʚʳ-

ʙʨʘʥʥʦʛʦ ʪʠʧʘ ʦʩʪʝʢʣʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʧʨʝʫʩʧʝʚʘʶʱʠʭ ʚʠʜʦʚ ʦʩʪʝʢʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ ʟʝʥʠʪʥʳʭ 

ʬʦʥʘʨʝʡ ʥʘ ʢʨʳʰʝ ʟʜʘʥʠʷ.  

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʬʦʥʘʨʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʦʩʪʦʠʥʩʪʚʘ, ʘ ʪʘʢʞʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʝʥʠʪʥʦʛʦ 

ʦʩʪʝʢʣʝʥʠʷ, ʚʳʜʝʣʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ.  

Abstract. 

Creating an art form is due not only to aesthetic, but also to quality characteristics. The comfort and func-

tional properties of the room largely depends on the correct type of glazing. One of the most successful types of 

glazing is the installation of rooflights on the roof of a building. 

The article provides historical and modern examples of the use of the lamp design. The advantages, as well 

as the constructive and architectural possibilities of anti-aircraft glazing, highlighted in the study process, are 

considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʝʪ, ʟʝʥʠʪʥʳʡ ʬʦʥʘʨʴ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ. 

Keywords: Light, rooflight, space, efficiency, shaping. 

 

ɿʝʥʠʪʥʳʝ ʬʦʥʘʨʠ ï ʩʦʚʨʝʤʝʥʥʦʝ ʢʦʥʩʪʨʫʢʪʠʚ-

ʥʦʝ ʨʝʰʝʥʠʝ ʩʚʝʪʦʚʦʛʦ ʧʨʦʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ 

ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ ʠ ʜʳʤʦ-

ʫʜʘʣʝʥʠʷ, ʪʘʢʞʝ, ʷʚʣʷʶʪʩʷ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, 

ʢʘʢ ʚʥʫʪʨʝʥʥʠʤ, ʪʘʢ ʠ ʦʢʨʫʞʘʶʱʠʤ.  

ʉʨʝʜʠ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʥʠʪʥʳʭ ʬʦʥʘʨʝʡ ʚʳʜʝʣʷʶʪ: 

ʘ) ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʨʘʚʥʦʤʝʨʥʦʝ ʦʩʚʝʱʝʥʠʝ - 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʥʦʨʤ ʠʥʩʦʣʷʮʠʠ, ʵʢʦʥʦ-

ʤʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʨʴʝʨʘ ʠ 

ʵʩʪʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʩʥʠʞʝʥʠʝ ʫʩʪʘʣʦʩʪʠ. 

ʙ) ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʜʳʤʦʫʜʘʣʝʥʠʝ. 

ɿʝʥʠʪʥʳʝ ʬʦʥʘʨʠ ʧʦʟʚʦʣʷʶʪ ʫʜʘʣʷʪʴ ʜʳʤ ʠ ʫʛʘʨ-

ʥʳʡ ʛʘʟ ʠʟ ʧʦʤʝʱʝʥʠʷ, ʯʪʦ, ʚ ʩʣʫʯʘʝ ʧʦʞʘʨʘ, ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ ʧʦʞʘʨʥʳʭ ʩʣʫʞʙ ʠ 

ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʧʦʤʝʱʝʥʠʷ. 
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ʚ) ʝʩʪʝʩʪʚʝʥʥʘʷ ʚʝʥʪʠʣʷʮʠʷ. ɹʦʣʝʝ ʪʝʧʣʳʡ ʠ 

ʣʝʛʢʠʡ ʚʦʟʜʫʭ ʧʦʜʥʠʤʘʝʪʩʷ ʚʚʝʨʭ ʠ ʚʳʭʦʜʠʪ ʯʝʨʝʟ 

ʦʪʢʨʳʪʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʬʦʥʘʨʷ, ʯʪʦ 

ʩʦʟʜʘʝʪ ʧʨʠʪʦʢ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʩʥʘʨʫʞʠ, ʯʪʦ 

ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʥʫʜʠ-

ʪʝʣʴʥʫʶ ʚʝʥʪʠʣʷʮʠʶ. ɿʝʥʠʪʥʳʝ ʬʦʥʘʨʠ ʥʘ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʩʥʘʱʝʥʳ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʡ ʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠ-

ʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪʢʨʳʚʘʪʴ ʠ ʟʘʢʨʳʚʘʪʴ 

ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʝʩʪʝʩʪʚʝʥʥʫʶ 

ʚʝʥʪʠʣʷʮʠʶ ʧʦʤʝʱʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʟʝʥʠʪʥʳʭ ʬʦʥʘʨʝʡ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ 

ʧʦ ʬʦʨʤʝ, ʨʘʟʤʝʨʘʤ ʠ ʤʘʪʝʨʠʘʣʘʤ ʢʦʥʩʪʨʫʢʮʠʡ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʨʘʟʣʠʯ-

ʥʳʭ ʬʫʥʢʮʠʡ ʠ ʥʘʟʥʘʯʝʥʠʡ. ʆʧʦʨʥʘʷ ʯʘʩʪʴ, ʠʣʠ 

ʢʘʨʢʘʩ, ʟʝʥʠʪʥʦʛʦ ʬʦʥʘʨʷ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʠʟ ʘʣʶʤʠʥʠʝʚʦʛʦ, ʨʝʞʝ, ʩʪʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʟʝʥʠʪʥʳʝ ʬʦʥʘʨʠ ʤʦʛʫʪ ʫʩʪʘʥʘʚ-

ʣʠʚʘʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʦ ʫʛʣʫ ʥʘʢʣʦʥʘ ʠ ʬʦʨʤʘʤ 

ʦʩʥʦʚʘʥʠʷ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʤʘʪʝʨʠʘʣʫ ʘʣʶ-

ʤʠʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʤʫ ʩʚʦʙʦʜʫ ʜʣʷ ʪʚʦʨʯʝ-

ʩʪʚʘ ʙʣʘʛʦʜʘʨʷ ʩʦʙʩʪʚʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ. 

ʆʩʪʝʢʣʝʥʠʝ ʬʦʥʘʨʷ ʚʳʧʦʣʥʷʶʪ ʠʟ ʣʠʩʪʦʚʦʛʦ ʩʠʣʠ-

ʢʘʪʥʦʛʦ ʩʪʝʢʣʘ, ʩʪʝʢʣʦʧʘʢʝʪʦʚ ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʳ, 

ʧʨʦʬʠʣʴʥʦʛʦ ʩʪʝʢʣʘ ʠʣʠ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʪʘʢʠʭ ʢʘʢ ʧʦʣʠʵʬʠʨʥʳʡ ʩʪʝʢʣʦʧʣʘʩʪʠʢ ʠʣʠ ʦʨʛʘʥʠ-

ʯʝʩʢʦʝ ʩʪʝʢʣʦ. ʉʚʝʪʦʧʨʦʥʠʮʘʝʤʳʝ ʦʛʨʘʞʜʝʥʠʷ ʧʨʠ-

ʞʠʤʘʶʪ ʢ ʢʘʨʢʘʩʫ ʯʝʨʝʟ ʵʣʘʩʪʠʯʥʳʝ ʧʨʦʢʣʘʜʢʠ 

ʘʣʶʤʠʥʠʝʚʳʤʠ ʥʘʱʝʣʴʥʠʢʘʤʠ, ʧʨʠʢʨʝʧʣʷʝʤʳʭ ʢ 

ʢʘʨʢʘʩʫ ʩʘʤʦʥʘʨʝʟʘʶʱʠʤʠ ʚʠʥʪʘʤʠ. ʅʘʱʝʣʴʥʠʢʠ 

ʚʦʩʧʨʠʥʠʤʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʝʪʨʘ ʠ ʟʘ-

ʱʠʱʘʶʪ ʩʪʳʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʚʣʘʛʠ ʠ ʚʦʟʜʫʭʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʢʦʤʬʦʨʪ-

ʥʳʝ ʫʩʣʦʚʠʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʧʦʤʝʱʝʥʠʠ. ʉʪʳʢʦʚʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʛʝʨʤʝʪʠʟʠʨʫʶʪ ʨʝʟʠʥʦʚʳʤʠ ʫʧʣʦʪʥʠ-

ʪʝʣʷʤʠ, ʤʘʩʪʠʢʦʡ, ʩʧʝʮʠʘʣʴʥʦʡ ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʡ 

ʣʝʥʪʦʡ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʠʟ ʧʦʤʝʱʝʥʠʷ ʪʝʧʣʦʛʦ ʚʣʘʞ-

ʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʩʪʝʢʣʷʥʥʦʤ ʦʛʨʘʞʜʝʥʠʠ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʶʪ ʦʪʢʨʳʚʘʶʱʠʝʩʷ ʩʪʚʦʨʢʠ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟ-

ʤʝʨʘ ʠ ʪʠʧʘ ʦʪʢʨʳʚʘʥʠʷ. ʉʪʚʦʨʢʠ ʠʤʝʶʪ ʩʚʦʡ ʢʘʨ-

ʢʘʩ (ʧʝʨʝʧʣʝʪ), ʢʦʪʦʨʳʡ ʚʤʝʩʪʝ ʩʦ ʩʪʝʢʣʦʤ 

ʥʘʚʝʰʠʚʘʶʪ ʥʘ ʢʦʨʦʙʢʫ, ʦʧʠʨʘʶʱʫʶʩʷ ʥʘ ʢʘʨʢʘʩ 

ʦʩʪʝʢʣʝʥʠʷ ʬʦʥʘʨʷ.  

ʂʘʨʢʘʩ ʟʝʥʠʪʥʳʭ ʬʦʥʘʨʝʡ, ʚʦʟʚʳʰʘʶʱʠʭʩʷ 

ʥʘʜ ʧʦʢʨʳʪʠʝʤ, ʦʧʠʨʘʶʪ ʥʘ ʝʛʦ ʥʝʩʫʱʠʝ ʢʦʥʩʪʨʫʢ-

ʮʠʠ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʰʠʨʠʥʝ ʬʦʥʘʨʷ ʜʣʷ ʦʧʠʨʘ-

ʥʠʷ ʢʘʨʢʘʩʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʦʧʦʨʳ ʚ ʚʠʜʝ ʬʦʥʘʨʥʳʭ ʬʝʨʤ, ʘʨʦʢ ʠʣʠ ʨʘʤ [3]. 

ʉʪʝʢʣʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ - ʵʪʦ ʤʘʪʝ-

ʨʠʘʣ, ʩʠʤʚʦʣʠʟʠʨʫʶʱʠʡ ʣʝʛʢʦʩʪʴ, ʢʨʘʩʦʪʫ ʠ ʠʟʷ-

ʱʝʩʪʚʦ. ʀʩʢʣʶʯʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʪʝʢʣʘ ʚ ʘʨʭʠ-

ʪʝʢʪʫʨʝ ʦʙʲʷʩʥʷʝʪʩʷ ʝʛʦ ʟʘʤʝʯʘʪʝʣʴʥʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ, ʨʝʟʢʦ ʦʪʣʠʯʘʶʱʠʤʠ ʝʛʦ ʦʪ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ 

ʥʘʤ ʤʘʪʝʨʠʘʣʦʚ. ʂ ʦʩʥʦʚʥʳʤ ʠʟ ʥʠʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʩʣʝʜʫʶʱʠʝ: ʧʨʦʟʨʘʯʥʦʩʪʴ, ʟʝʨʢʘʣʴʥʦʩʪʴ, ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʘʷ ʯʝʪʢʦʩʪʴ, ʜʝʢʦʨʠʨʦʚʘʥʠʝ. ɹʣʘʛʦʜʘʨʷ ʠʭ ʫʤʝ-

ʣʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʩʘʤʳʝ 

ʨʘʟʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ ʠ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʨʝʰʝʥʠʷ [8]. 

ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʟʝʥʠʪʥʳʭ ʬʦʥʘʨʝʡ: 

1. ʂʫʧʦʣʴʥʳʝ ʟʝʥʠʪʥʳʝ ʬʦʥʘʨʠ, ʦʪʣʠʯʘʶʱʠ-

ʝʩʷ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʤʥʦʛʦʛʨʘʥʥʦʝ ʠʣʠ ʢʨʫʛʣʦʝ ʩʪʝʢʣʷʥʥʦʝ ʩʦʦʨʫ-

ʞʝʥʠʝ, ʚʝʥʯʘʶʱʝʝ ʢʫʧʦʣ ʠʣʠ ʢʨʳʰʫ ʟʜʘʥʠʷ. ɹʣʘʛʦ-

ʜʘʨʷ ʢʫʧʦʣʦʦʙʨʘʟʥʦʡ ʬʦʨʤʝ ʬʦʥʘʨʠ ʦʙʣʘʜʘʶʪ ʧʦ-

ʚʳʰʝʥʥʦʡ ʫʜʘʨʦʧʨʦʯʥʦʩʪʴʶ ʠ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʦʦʨʫʞʝʥʠʡ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʚ 

ʤʥʦʛʦʵʪʘʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ ʣʝʩʪʥʠʯʥʳʭ ʧʣʦʱʘʜʦʢ ʚʝʨʭʥʠʭ ʵʪʘʞʝʡ. 

2. ʆʜʥʦʩʢʘʪʥʳʝ ʠ ʜʚʫʩʢʘʪʥʳʝ ʬʦʥʘʨʠ. ʇʝʨʚʳʡ 

ʪʠʧ ï ʦʜʥʦʩʢʘʪʥʳʡ, ʦʪʣʠʯʘʝʪʩʷ ʵʢʦʥʦʤʠʯʥʦʡ ʮʝ-

ʥʦʡ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʘʣʴʥʳʤʠ ʩʨʦʢʘʤʠ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʠ ʤʦʥʪʘʞʘ ʢʦʥʩʪʨʫʢʮʠʠ. ɿʘ ʩʯʝʪ ʤʝʥʴʰʝʡ ʧʣʦʱʘʜʠ 

ʦʩʪʝʢʣʝʥʠʷ, ʦʜʥʦʩʢʘʪʥʳʝ ʬʦʥʘʨʠ ʦʪʣʠʯʘʶʪʩʷ ʣʫʯ-

ʰʠʤʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʂʦʥʩʪʨʫʢ-

ʮʠʷ ʜʚʫʩʢʘʪʥʦʛʦ ʟʝʥʠʪʥʦʛʦ ʬʦʥʘʨʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʚʦʙʦʜʥʦʤʫ ʩʪʝʢʘʥʠʶ ʦʩʘʜʢʦʚ ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦ-

ʩʪʷʤʠ ʬʦʥʘʨʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʘ-

ʤʦʦʯʠʱʝʥʠʝ, ʥʦ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ 

ʩʥʝʛʘ ʥʘ ʩʚʝʪʦʧʨʦʧʫʩʢʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʚʫ-

ʩʢʘʪʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʣʫʯʰʝ ʟʘʱʠʱʝʥʳ ʦʪ ʧʨʦʪʝʯʝʢ 

ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʣʝʜʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʝ ʫʜʘʣʝʥʠʝ ʢʦʥʜʝʥʩʘʪʘ, ʢʦʪʦʨʳʡ ʚʦ 

ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʪʦʯʢʠ ʨʦʩʳ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʢʘʥʘ-

ʣʦʚ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ ʚʥʝʰʥʶʶ ʩʪʦʨʦʥʫ ʢʦʥʩʪʨʫʢ-

ʮʠʠ [4]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʟʝʥʠʪʥʳʭ ʬʦʥʘ-

ʨʝʡ, ʜʚʫʩʢʘʪʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʟʚʦʣʷʶʪ ʠʟʙʝʛʘʪʴ 

ʧʦʧʘʜʘʥʠʷ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʚ ʧʦʤʝʱʝʥʠʝ, 

ʯʪʦ ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʠʚʦʜʠʪ ʢ ʨʘʚ-

ʥʦʤʝʨʥʦʤʫ ʨʘʩʩʝʠʚʘʥʠʶ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ ʚʥʫʪʨʠ 

ʧʦʤʝʱʝʥʠʷ. 

3. ʃʝʥʪʦʯʥʳʝ ʬʦʥʘʨʠ - ʟʝʥʠʪʥʳʝ ʬʦʥʘʨʠ ʚ ʚʠʜʝ 

ʩʚʝʪʦʚʳʭ ʧʦʣʦʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʝʩʪʝʩʪʚʝʥ-

ʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʙʦʣʴʰʝʧʨʦʣʝʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʙʦʢʦʚʳʝ ʧʨʦʝʤʳ ʢʦʪʦʨʳʭ ʥʝ ʚʳʧʦʣʥʷʶʪ ʥʦʨʤʳ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʤʝʱʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʩʚʝʱʝ-

ʥʠʝʤ. ʅʘʨʘʚʥʝ ʩ ʵʬʬʝʢʪʠʚʥʦʡ ʩʚʝʪʦʧʨʦʧʫʩʢʘʝʤʦ-

ʩʪʴʶ, ʩʨʝʜʠ ʧʨʝʠʤʫʱʝʩʪʚ ʣʝʥʪʦʯʥʳʭ ʬʦʥʘʨʝʡ ʚʳ-

ʜʝʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʚʝʪʨʠʚʘʥʠʝ ʧʦʤʝʱʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʣʶʢʦʚ, ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʪʤʦ-

ʩʬʝʨʥʳʤ ʥʘʛʨʫʟʢʘʤ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʦʪʚʦʜ ʜʳʤʘ ʠ 

ʛʦʨʷʯʝʛʦ ʚʦʟʜʫʭʘ ʠʟ ʧʦʤʝʱʝʥʠʷ ʚ ʩʣʫʯʘʝ ʟʘʜʳʤʣʝ-

ʥʠʷ ʠʣʠ ʧʦʞʘʨʘ.  

ʇʨʠʤʝʥʷʶʪʩʷ ʚ ʮʝʭʘʭ, ʥʘ ʩʢʣʘʜʘʭ, ʚ ʩʧʦʨʪʠʚ-

ʥʳʭ ʟʘʣʘʭ [7]. 

4. ʃʶʢʠ ʜʳʤʦʫʜʘʣʝʥʠʷ. ʃʶʢʠ ʜʳʤʦʫʜʘʣʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʪʝʢʣʷʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʩ ʦʜ-

ʥʠʤ ʠʣʠ ʙʦʣʝʝ ʩʢʘʪʦʤ, ʠʤʝʶʱʠʤ ʣʶʢ ʩ ʵʣʝʢʪʨʦʧʨʠ-

ʚʦʜʦʤ, ʢʦʪʦʨʳʡ ʩʦʝʜʠʥʝʥ ʩ ʪʝʨʤʦʜʘʪʯʠʢʦʤ. ʇʠʪʘ-

ʥʠʝ ʤʝʭʘʥʠʟʤʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʩʝʪʠ ʠ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʘʢʢʫʤʫʣʷʪʦʨʘ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʚʪʦʥʦʤʥʦʝ 

ʧʠʪʘʥʠʝ ʙʦʣʝʝ ʩʫʪʦʢ [6]. 

ɿʝʥʠʪʥʳʝ ʬʦʥʘʨʠ ʢʘʢ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʵʣʝʤʝʥʪ, 

ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚ, ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʭʨʘʤʦʚʦʡ ʘʨʭʠʪʝʢ-

ʪʫʨʝ ʧʝʨʠʦʜʘ ʩʨʝʜʥʝʚʝʢʦʚʴʷ. ʋʟʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʦʙʫʩʣʘʚʣʠʚʘʣʦʩʴ ʙʦʣʴʰʦʡ ʪʨʫʜʦʝʤʢʦ-

ʩʪʴʶ ʨʘʙʦʪ ʧʦ ʝʝ ʚʦʟʚʝʜʝʥʠʶ. ʆʜʥʘʢʦ, ʥʝʣʴʟʷ ʥʝ 

ʧʨʠʟʥʘʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʦʤ ʩʪʦʣʴ ʩʣʦʞʥʳʭ ʨʘʙʦʪ ʷʚ-

ʣʷʣʠʩʴ ʚʝʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʩʪʨʦʡʢʠ, ʦʙʝʩʢʫʨʘʞʠʚʘ-

ʶʱʠʝ ʩʚʦʠʤ ʤʘʩʰʪʘʙʦʤ ʠ ʫʥʠʢʘʣʴʥʦʡ ʚʥʫʪʨʝʥʥʝʡ 

ʘʪʤʦʩʬʝʨʦʡ. ɻʦʪʠʯʝʩʢʠʝ ʩʦʙʦʨʳ ʧʨʝʜʩʪʘʣʠ ʧʝʨʝʜ 

ʥʘʤʠ ʢʘʢ ʩʦʯʝʪʘʥʠʝ ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʦʟʚʳʰʘʶʱʠʭʩʷ 
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ʚʚʝʨʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʙʦʛʘʪʦ ʫʢʨʘʰʝʥʥʦʛʦ ʠʥʪʝʨʴʝʨʘ 

ʠ ʤʥʦʛʦʮʚʝʪʥʳʭ ʚʠʪʨʘʞʝʡ, ʢʦʪʦʨʳʝ ʩʤʷʛʯʠʣʠ ʩʚʝʪ 

ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ, ʜʦʚʦʜʷ ʜʦ ʩʦʚʝʨʰʝʥʩʪʚʘ ʝʛʦ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ. ʄʘʩʪʝʨʘ ʩʫʤʝʣʠ ʜʦ-

ʩʪʠʯʴ ʚʳʩʦʢʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯ-

ʥʦʛʦ ʠ ʨʘʩʩʝʷʥʥʦʛʦ ʩʚʝʪʘ ʥʝʙʘ. ʉ ʧʦʤʦʱʴʶ ʤʥʦʛʠʭ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ 

ʛʘʨʤʦʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʣʘʩʪʠʢʠ, ʮʚʝʪʘ ʩʦ ʩʚʝʪʦʤ 

[9]. ʇʦʜ ʩʣʦʚʦʤ çʬʦʥʘʨʴè ʧʦʥʠʤʘʣʠ ʦʪʢʨʳʪʳʡ 

ʚʝʨʭʥʠʡ ʷʨʫʩ ʙʘʰʥʠ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʘʛʘʣʠʩʴ 

ʩʠʛʥʘʣʴʥʳʝ ʦʛʥʠ. ɺ ʘʨʭʠʪʝʢʪʫʨʝ ʧʝʨʠʦʜʘ ɺʦʟʨʦʞ-

ʜʝʥʠʷ, ʘ ʧʦʩʣʝ, ʙʘʨʦʢʢʦ çʬʦʥʘʨʝʤè ʥʘʟʳʚʘʣʠ ʤʘ-

ʣʝʥʴʢʫʶ ʢʫʧʦʣʦʦʙʨʘʟʥʫʶ ʥʘʜʩʪʨʦʡʢʫ ʩ ʜʝʢʦʨʘʪʠʚ-

ʥʳʤʠ ʘʨʢʘʜʘʤʠ, ʯʘʱʝ, ʠʛʨʘʶʱʫʶ ʜʝʢʦʨʘʪʠʚʥʫʶ 

ʨʦʣʴ, ʥʝʞʝʣʠ ʠʩʧʦʣʴʟʫʶʱʫʶʩʷ ʜʣʷ ʦʩʚʝʱʝʥʠʷ [1].  

ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʢʦʥʩʪʨʫʢʮʠʷ ʬʦʥʘʨʷ ʨʘʟ-

ʚʠʚʘʣʘʩʴ ʠ ʩʪʘʥʦʚʠʣʘʩʴ ʚʩʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʡ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʝʛʦ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ, ʚ ʩʦʚʝʪʩʢʦʝ ʠ ʧʦʩʪʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ, ʚ ʧʨʦ-

ʤʳʰʣʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ, ʠ ʩʝʛʦʜʥʷ - ʚ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢʪʘʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʠ ʥʘʟʥʘ-

ʯʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʟʝʥʠʪʥʳʭ 

ʬʦʥʘʨʝʡ, ʧʦʟʚʦʣʠʚʰʠʤ ʠʤ ʩʪʘʪʴ ʫʥʠʢʘʣʴʥʳʤ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʚ, ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʩʚʝʱʝʥʠʷ ʠʤ ʙʦʣʴʰʠʭ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʪʝʤ ʩʘʤʳʤ, ʠʩʢʣʶʯʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ 

ʩʚʝʪʦʚʳʭ ʧʨʦʝʤʦʚ ʚ ʥʘʨʫʞʥʳʭ ʩʪʝʥʘʭ ʘʨʭʠʪʝʢʪʫʨ-

ʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʩʚʝʱʝʥʥʦʩʪʠ 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʪʠʧʘ ʠ ʨʘʟʤʝʨʥʦʩʪʠ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʬʦʥʘʨʷ, ʩʧʦʩʦʙʥʦʛʦ ʧʨʦʧʫʩʢʘʪʴ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ 

ʙʦʣʴʰʝ ʩʚʝʪʘ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦ ʧʣʦʱʘʜʠ ʧʣʦʩ-

ʢʠʝ ʦʢʥʘ. 

ʉʝʛʦʜʥʷ ʟʝʥʠʪʥʳʝ ʬʦʥʘʨʠ ʯʘʱʝ ʧʨʠʤʝʥʷʶʪʩʷ 

ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʡ ʨʘʟʥʦʛʦ ʪʠʧʘ ʠ ʥʘʟʥʘʯʝʥʠʷ. 

ʊʘʢʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʬʦʥʘʨʷ, ʢʘʢ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʦʙʝʩʧʝʯʝ-

ʥʠʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠ-

ʷʶʪ ʥʘ ʵʩʪʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʤʝʱʝʥʠʷ ʠ ʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʅʝʦʩʧʦʨʠʤʳʤ ʜʦ-

ʩʪʦʠʥʩʪʚʦʤ ʟʝʥʠʪʥʳʭ ʬʦʥʘʨʝʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠʭ ʫʩʪʘʥʦʚʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʤ ʤʝʩʪʝ 

ʢʨʳʰʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʠ ʦʙʝʩʧʝʯʠʪʴ ʥʝ-

ʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʪʘ ʜʣʷ ʣʶʙʳʭ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʗʚʣʷʷʩʴ ʢʨʫʧʥʳʤ ʬʦʨʤʦʦʙʨʘʟʫʶ-

ʱʠʤ ʵʣʝʤʝʥʪʦʤ, ʟʝʥʠʪʥʳʡ ʬʦʥʘʨʴ ʥʝ ʪʦʣʴʢʦ ʦʢʘʟʳ-

ʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʥʫʪʨʝʥʥʝʝ ʚʦʩʧʨʠʷ-

ʪʠʝ ʠʥʪʝʨʴʝʨʘ, ʥʦ ʠ ʦʙʦʛʘʱʘʝʪ ʢʘʢ ʚʥʫʪʨʝʥʥʶʶ, ʪʘʢ 

ʠ ʚʥʝʰʥʶʶ ʩʚʝʪʦʧʣʘʩʪʠʢʫ ʩʦʦʨʫʞʝʥʠʷ [10]. 

ʉʨʝʜʠ ʧʨʠʤʝʨʦʚ, ʷʨʢʦ ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʘʢ-

ʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʟʝʥʠʪʥʦʛʦ ʦʩʚʝʱʝʥʠʷè, 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʨʦʝʢʪ ɺʦʩʪʦʯʥʦʛʦ ʢʨʳʣʘ ʅʘʮʠʦ-

ʥʘʣʴʥʦʡ ʛʘʣʝʨʝʠ ʠʩʢʫʩʩʪʚ ʚ ɺʘʰʠʥʛʪʦʥʝ ʘʨʭʠʪʝʢ-

ʪʦʨʘ ʖʡ ʄʠʥ ʇʵʷ. ɺʦʩʪʦʯʥʦʝ ʢʨʳʣʦ, ʦʪʣʠʯʘʶʱʝ-

ʝʩʷ ʩʪʨʦʛʦʡ ʛʝʦʤʝʪʨʠʝʡ ʬʦʨʤ, ʢʦʥʪʨʘʩʪʠʨʫʝʪ ʩ 

ʢʣʘʩʩʠʮʠʟʤʦʤ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʟʜʘʥʠʷ ʛʘʣʝʨʝʠ [2]. 

ʏʘʩʪʴʶ ʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʘʣ ʚʥʫʪʨʝʥʥʠʡ ʜʚʦʨ ʩʦ 

ʩʪʝʢʣʷʥʥʦʡ ʢʨʳʰʝʡ, ʦʙʨʘʟʫʶʱʠʡ ʦʪʢʨʳʪʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʠ ʫʯʠʪʳʚʘʶʱʠʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʚʥʦ-

ʤʝʨʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚʥʫʪʨʠ (ʨʠʩ. 1). ɺʝʨʭʥʠʡ ʩʚʝʪ, 

ʧʨʦʥʠʢʘʶʱʠʡ ʯʝʨʝʟ ʢʨʳʰʫ ʜʚʦʨʘ ʨʘʚʥʦʤʝʨʥʦ ʦʩʚʝ-

ʱʘʝʪ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʥʘʜ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʟʝʥʠʪʥʳʡ ʬʦʥʘʨʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʦ-

ʢʦʚʦʛʦ ʩʚʝʪʘ ʥʝʦʜʥʦʨʦʜʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʤʝʨʝ ʝʛʦ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʛʣʫʙʴ ʧʦʤʝʱʝʥʠʷ. 

 

 
ʈʠʩ. 1. ʅʘʮʠʦʥʘʣʴʥʘʷ ʛʘʣʝʨʝʷ ʠʩʢʫʩʩʪʚ.  

ɺʦʩʪʦʯʥʦʝ ʢʨʳʣʦ. ʌʦʪʦ: Rob Young 

 

ʄʦʥʪʘʞ ʟʝʥʠʪʥʳʭ ʬʦʥʘʨʝʡ ʚʝʜʝʪʩʷ ʩʪʨʦʠ-

ʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʙʣʘʜʘʶ-

ʱʠʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʣʠʮʝʥʟʠʦʥʥʳʤʠ ʠ ʥʦʨʤʘ-

ʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ.  

ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʨʘʙʦʪ, ʧʨʝʜʰʝʩʪʚʫʶ-

ʱʠʭ ʤʦʥʪʘʞʫ ʬʦʥʘʨʷ, ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʝʢʪ-

ʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʢʣʶʯʘʶʱʫʶ ʪʝʭʥʠʯʝʩʢʠʝ ʨʘʩ-

ʯʝʪʳ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʝʛʦ ʛʘʙʘʨʠʪʳ, ʘ ʪʘʢʞʝ 

ʥʘʛʨʫʟʢʠ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʩʫʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʢʨʳʪʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʘʚʣʠʚʘ-

ʝʪʩʷ ʬʦʥʘʨʴ. 

ʄʦʥʪʘʞ ʟʝʥʠʪʥʳʭ ʬʦʥʘʨʝʡ ʩʣʝʜʫʝʪ ʚʳʧʦʣ-

ʥʷʪʴ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʫʢʘʟʘʥʠʷʤʠ ʨʘʙʦʯʠʭ ʯʝʨʪʝ-

ʞʝʡ ʠ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ (ʇʇʈ), ʘ ʪʘʢʞʝ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʉʇ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʘ-

ʚʠʣʘʤʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ-

ʢʨʳʪʠʷ ʧʨʦʠʟʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʫʩʪʘʥʦʚʢʝ ʦʧʦʨʥʳʭ 

ʢʦʥʪʫʨʦʚ ʟʝʥʠʪʥʳʭ ʬʦʥʘʨʝʡ, ʠʭ ʫʪʝʧʣʝʥʠʶ ʠ ʛʠʜ-

ʨʦʠʟʦʣʷʮʠʠ [5]. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʧʦʢʨʳʪʠʠ ʬʦʥʘʨʠ 
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ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʝʡ ʩ ʫʯʘ-

ʩʪʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʟʘʢʘʟʯʠʢʘ, ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʦʜ-

ʨʷʜʯʠʢʘ ʠ ʩʫʙʧʦʜʨʷʜʯʠʢʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʬʦʥʘʨʷ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʠʩʧʨʘʚ-

ʥʦʩʪʠ ʝʝ ʤʝʭʘʥʠʟʤʦʚ. 

ʇʦ ʧʝʨʝʭʦʜʫ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʟʝʥʠʪʥʳʝ ʬʦ-

ʥʘʨʠ ʦʙʷʟʘʥʳ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʬʫʥʢʮʠʷʤ, 

ʟʘʷʚʣʝʥʥʳʭ ʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʥʘʜʣʝʞʘʱʠʝ ʫʩʣʦʚʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʟʜʘ-

ʥʠʷ. ʂʦʥʪʨʦʣʴ ʟʘ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʠ ʨʝʤʦʥʪʦʤ ʬʦʥʘ-

ʨʝʡ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩʣʫʞʙʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʟʜʘʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

ɺ ʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʝʥʠʪʥʳʝ ʬʦʥʘʨʠ ʜʦʣʞʥʳ 

ʨʝʛʫʣʷʨʥʦ ʦʩʤʘʪʨʠʚʘʪʴʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʝʧʦʣʘ-

ʜʦʢ, ʘ ʪʘʢʞʝ ʩʣʫʞʙʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʤʦʞʝʪ 

ʧʨʠʛʣʘʰʘʪʴ ʧʦʜʨʷʜʥʳʝ ʨʝʤʦʥʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʝ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʩ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʝʤ ʢʦʥʪʨʦʣʷ ʟʘ ʢʘʯʝʩʪʚʦʤ ʠʭ ʚʳʧʦʣʥʝ-

ʥʠʷ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ ʵʣʝʤʝʥ-

ʪʘʤ ʩʚʝʪʦʧʨʦʧʫʩʢʘʶʱʝʛʦ ʟʘʧʦʣʥʝʥʠʷ ʠ 

ʧʨʝʜʦʭʨʘʥʝʥʠʶ ʠʭ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ 

ʨʘʟʨʫʰʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦ-

ʨʦʚ. 

ʉʚʝʪʦʧʨʦʧʫʩʢʘʶʱʠʝ ʵʣʝʤʝʥʪʳ ʬʦʥʘʨʝʡ 

ʜʦʣʞʥʳ ʨʝʛʫʣʷʨʥʦ ʦʯʠʱʘʪʴʩʷ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ. ʆʙʷ-

ʟʘʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʪʦʢ ʦʩʪʝʢʣʝʥʠʷ ʚ ʛʦʜ ʥʦʨ-

ʤʠʨʫʝʪʩʷ ʠ ʧʨʠʚʝʜʝʥʦ ʚ ʉʇ 52.13330.2016 çɽʩʪʝ-

ʩʪʚʝʥʥʦʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝè. 

ɿʝʥʠʪʥʳʝ ʬʦʥʘʨʠ - ʧʨʘʢʪʠʯʥʳʡ, ʵʩʪʝʪʠʯʥʳʡ, 

ʜʦʩʪʫʧʥʳʡ ʩʧʦʩʦʙ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʜʫʭʦʦʙʤʝʥʘ, 

ʦʩʚʝʱʝʥʠʷ ʙʦʣʴʰʠʭ ʧʦʤʝʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝ-

ʨʦʚ ʠ ʥʘʟʥʘʯʝʥʠʷ. ɺʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʟʝʥʠʪʥʳʭ ʬʦ-

ʥʘʨʝʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʟʘ-

ʪʨʘʪʥʳʭ ʦʪʨʘʩʣʝʡ, ʦʙʲʷʩʥʷʝʪʩʷ ʵʢʦʣʦʛʠʯʥʦʩʪʴʶ ʠ 

ʵʢʦʥʦʤʠʯʥʦʩʪʴʶ ʚʦʟʚʦʜʠʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʋʩʪʘ-

ʥʦʚʢʘ ʬʦʥʘʨʝʡ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʱʘʪʴ ʵʥʝʨʛʦʟʘʪʨʘʪʳ, 

ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʢʦʚʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ, ʩʚʝʪ, ʧʨʦʥʠʢʘʶʱʠʡ ʯʝʨʝʟ ʢʨʳʰʫ, ʙʣʘ-

ʛʦʪʚʦʨʥʝʝ ʚʣʠʷʝʪ ʥʘ ʦʨʛʘʥʠʟʤ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʩʣʝʧʠʪ 

ʚʟʛʣʷʜ ʠ, ʙʣʘʛʦʜʘʨʷ ʨʘʩʩʝʠʚʘʶʱʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤ ʦʩʪʝʢʣʝʥʠʷ, ʥʝ ʩʪʦʣʴ ʢʦʥʪʨʘʩʪʝʥ ʧʨʠ ʚʦʩʧʨʠʷ-

ʪʠʠ ʯʝʣʦʚʝʯʝʩʢʠʤ ʛʣʘʟʦʤ. ʊʨʫʜʦʝʤʢʦʩʪʴ ʠ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʫʩʪʘʥʦʚʢʠ ʦʧʨʘʚʜʳʚʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʪʝʭ ʢʘʯʝʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʨʫʢʮʠʠ ʟʝ-

ʥʠʪʥʳʭ ʬʦʥʘʨʝʡ ʦʭʚʘʪʳʚʘʪʴ ʥʦʚʳʝ ʨʳʥʢʠ ʠ ʧʨʠʤʝ-

ʥʷʪʴ ʠʭ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʦʬʦʨʤʣʝʥʠʷ ʩʚʝʪʦʚʦʛʦ 

ʧʨʦʝʤʘ, ʥʦ ʠ ʦʩʦʙʦʛʦ ʵʣʝʤʝʥʪʘ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚ. 
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THE CONCEPT OF AN IDEAL CITY -STATE ON THE EXAMPLE OF THE  

CITY OF POSEIDONIS  

 

ɸʥʥʦʪʘʮʠʷ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʢʦʥʮʝʧʮʠʠ ʠʜʝʘʣʴʥʦʛʦ ʛʦʨʦʜʘ-ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʦʜʘ ʇʦʩʝʡʜʦ-

ʥʠʩʘ, ʩʣʦʞʥʦʩʪʠ ʝʛʦ ʟʘʩʪʨʦʡʢʠ, ʦʪʨʘʞʝʥʥʦʡ ʚ ʪʨʫʜʘʭ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʛʦ ʬʠʣʦʩʦʬʘ ʇʣʘʪʦʥʘ, ʢʦʪʦʨʘʷ 

ʟʘʣʦʞʠʣʘ ʦʩʥʦʚʫ ʜʣʷ ʪʚʦʨʯʝʩʢʠʭ ʠ ʢʨʝʘʪʠʚʥʳʭ ʧʦʠʩʢʦʚ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʘʜʦʩʪʨʦʠʪʝʣʝʡ ʥʝ ʪʦʣʴʢʦ ʧʝʨʠʦʜʘ 

ɺʦʟʨʦʞʜʝʥʠʷ, ʥʦ ʠ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ ʧʝʨʠʦʜʘ.  

Abstract. 

This article is devoted to the concept of an ideal city-state on the example of the city of Poseidonis, the com-

plexity of its building, reflected in the writings of the ancient Greek philosopher Plato, who laid the foundation for 

creative and creative searches of most urban planners, not only of the Renaissance, but also of a much later period. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʜʝʘʣʴʥʳʡ ʛʦʨʦʜ-ʛʦʩʫʜʘʨʩʪʚʦ, ʇʦʩʝʡʜʦʥʠʩ, ɸʢʢʘʜʠʡʮʳ, ʇʣʘʪʦʥ, ʟʘʩʪʨʦʡʢʘ ʛʦʨʦʜʘ 

Keywords: Ideal city-state, Poseidonis, Akkadians, Plato, city building 

 

ʇʦʩʣʝ ʫʞʘʩʥʦʡ ʠ ʥʝʤʳʩʣʠʤʦʡ ʢʘʪʘʩʪʨʦʬʳ, 

ʚʩʪʨʷʭʥʫʚʰʝʡ ʦʩʪʨʦʚ ʈʫʪʘ, ʮʠʚʠʣʠʟʘʮʠʷ ʘʪʣʘʥʪʦʚ 

ʧʨʠʰʣʘ ʚ ʛʣʫʙʦʢʠʡ ʫʧʘʜʦʢ. ʋʮʝʣʝʚʰʠʝ ʩʝʤʠʪʳ ʩʦ-

ʟʜʘʣʠ ʥʘ ʇʦʩʝʡʜʦʥʠʩʝ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʠ-

ʜʫʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʚʨʘʞʜʫʶʱʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʟʘ 

ʪʦʪʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘ ʦʩʪʨʦʚʝ. ɸʢʢʘʜʠʡʮʳ ʥʝ ʨʘʩ-

ʪʝʨʷʣʠʩʴ ʠ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʝʡ, 

ʚʳʩʘʜʠʣʠʩʴ ʥʘ ʩʝʚʝʨʝ ʦʩʪʨʦʚʘ. ʊʘʢ ʥʘʯʘʣʠʩʴ ʚʦʡʥʳ 

ʤʝʞʜʫ ʩʝʤʠʪʘʤʠ ʠ ʘʢʢʘʜʠʡʮʘʤʠ, ʧʨʦʜʦʣʞʘʚʰʘʷʩʷ 

ʦʢʦʣʦ 450 ʣʝʪ, ʧʦʢʘ ʘʢʢʘʜʠʡʮʘʤ ʚʩʝ ʞʝ ʥʝ ʫʜʘʣʦʩʴ 

ʦʪʙʨʦʩʠʪʴ ʩʝʤʠʪʩʢʠʭ ʚʦʡʥʦʚ ʚ ʶʞʥʫʶ ʯʘʩʪʴ ʦʩʪ-

ʨʦʚʘ ʠ ʚʧʨʠʪʳʢ ʧʦʜʦʡʪʠ ʢ ʩʪʦʣʠʮʝ [1, c. 8]. 

ʂʦʛʜʘ ʞʝ ʩʪʦʣʠʮʘ ʘʪʣʘʥʪʦʚ ʙʳʣʘ ʥʘʢʦʥʝʮ 

ʚʟʷʪʘ, ʩʯʘʩʪʣʠʚʳʝ ʘʢʢʘʜʠʡʮʳ ʟʘʥʦʚʦ ʚʦʩʩʪʘʥʦʚʠʣʠ 

ʛʦʨʦʜ. ʇʦ ʚʩʝʤʫ ʛʦʨʦʜʫ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʤʥʦʞʝʩʪʚʦ 

ʬʦʥʪʘʥʦʚ, ʦʯʠʱʝʥʳ ʦʟʝʨʘ, ʧʦʩʘʞʝʥʳ ʜʝʢʦʨʘʪʠʚʥʳʝ 

ʜʝʨʝʚʴʷ ʠ ʬʨʫʢʪʦʚʳʝ ʩʘʜʳ. ɸʢʢʘʜʠʡʮʳ ʧʦʟʘʠʤʩʪʚʦ-

ʚʘʣʠ, ʪʝʧʝʨʴ ʫʞʝ ʜʣʷ ʩʚʦʝʡ ʩʪʦʣʠʮʳ, ʚʦʨʦʥʢʦʦʙʨʘʟ-

ʥʫʶ ʬʦʨʤʫ ʫ ʛʦʨʦʜʘ ɽʚʨʦʥʫʩʘ. ʇʦʩʝʨʝʜʠʥʝ ʇʦʩʝʡ-

ʜʦʥʘ ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʦʛʨʦʤʥʘʷ ʧʠʨʘʤʠʜʘ. ɽʝ 

ʚʦʩʭʠʪʠʪʝʣʴʥʳʝ ʦʪʙʣʝʩʢʠ ʦʩʚʝʱʘʣʠ ʟʘʤʦʢ ʧʨʘʚʠ-

ʪʝʣʷ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʢʨʫʞʝʥ ʛʫʩʪʦ ʨʘʩʪʫʱʠʤʠ ʮʚʝ-

ʪʘʤʠ ʠ ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ. ʅʝʜʘʣʝʢʦ ʨʘʩʧʦʣʘ-

ʛʘʣʩʷ ʤʦʛʫʯʠʡ ʨʦʜʥʠʢ, ʚʦʜʘ ʢʦʪʦʨʦʛʦ, ʩʪʝʢʘʣʘ ʩ ʠʤ-

ʧʝʨʘʪʦʨʩʢʦʛʦ ʭʦʣʤʘ ʠ ʧʦʧʘʜʘʣʘ ʧʨʷʤʦ ʚ 

ʢʦʣʴʮʝʦʙʨʘʟʥʳʡ ʢʘʥʘʣ. ɼʘʥʥʳʡ ʨʦʜʥʠʢ ʠʤʝʣ ʩʣʝʜʫ-

ʶʱʝʝ ʩʪʨʦʝʥʠʝ: ʧʝʨʚʳʡ ʢʦʣʴʮʝʚʦʡ ʢʘʥʘʣ ʷʚʣʷʣʩʷ 

ʦʩʥʦʚʥʳʤ. ʀʟ ʥʝʛʦ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʢʘʣʠ ʯʝ-

ʪʳʨʝ ʨʘʜʠʘʣʴʥʳʭ ʢʘʥʘʣʘ, ʦʙʨʘʟʦʚʳʚʘʚʰʠʝ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦ ʪʨʠ ʚʦʩʭʠʪʠʪʝʣʴʥʳʭ ʚʦʜʥʳʭ ʢʦʣʴʮʘ. ʂʘʞ-

ʜʳʡ ʠʟ ʵʪʠʭ ʢʘʥʘʣʦʚ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʠʞʝ ʧʨʝʜʳʜʫ-

ʱʝʛʦ.  

ʅʝʜʘʣʝʢʦ ʦʪ ʜʚʦʨʮʦʚʦʛʦ ʢʘʥʘʣʘ ʥʘʭʦʜʠʣʩʷ ʟʝ-

ʣʝʥʳʡ ʨʘʡʦʥ. ɺ ʥʝʤ ʙʳʣ ʨʘʩʧʦʣʦʞʝʥ ʠʧʧʦʜʨʦʤ, ʘ 

ʪʘʢʞʝ ʧʣʦʱʘʜʢʘ ʜʣʷ ʩʧʦʨʪʠʚʥʳʭ ʩʢʘʯʝʢ, ʩʪʘʜʠʦʥ 

ʜʣʷ ʜʨʫʛʠʭ ʩʧʦʨʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʛʫʩʪʦ ʥʘʩʘ-

ʞʝʥʥʳʝ ʠ ʦʙʠʣʴʥʦ ʮʚʝʪʫʱʠʝ ʩʘʜʳ.  

ɺ ʵʪʦʡ ʞʝ ʟʝʣʝʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘʭʦʜʠʣʠʩʴ 

ʠ ʜʦʤʘ ʣʶʜʝʡ, ʩʦʩʪʦʷʚʰʠʭ ʥʘ ʩʣʫʞʙʝ ʫ ʮʘʨʷ. ʈʷʜʦʤ 

ʥʘʭʦʜʠʣʦʩʴ ʜʣʠʥʥʦʝ ʟʜʘʥʠʝ (ʦʢʦʣʦ 2 ʢʠʣʦʤʝʪʨʦʚ ʚ 

ʜʣʠʥʫ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʣʶʙʦʧʳʪʥʳʭ ʛʦʩʪʝʡ 

ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʨʘʜʫʰʥʦ ʠ ʛʦʩʪʝʧʨʠʠʤʥʦ ʧʨʠʥʠ-

ʤʘʚʰʝʝ ʠʭ. ɺ ʩʦʩʝʜʥʝʤ ʨʘʡʦʥʝ ʢʦʤʬʦʨʪʥʦ ʩʝʙʷ ʯʫʚ-

ʩʪʚʦʚʘʣʠ ʠ ʧʨʦʩʪʦʨʥʦ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʩʦʣʥʮʝ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʜʦʤʘ, ʮʝʨʢʚʠ ʠ ʭʨʘʤʳ. 

ʏʫʪʴ ʥʠʞʝ ʙʳʣ ʨʘʩʧʦʣʦʞʝʥ ʨʘʡʦʥ, ʚ ʢʦʪʦʨʦʤ ʞʠʣʠ 

ʧʨʦʩʪʳʝ ʣʶʜʠ. ɿʜʘʥʠʷ ʟʜʝʩʴ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʦʯʝʥʴ 

ʪʝʩʥʦ ʠ ʧʣʦʪʥʦ ʜʨʫʛ ʢ ʜʨʫʛʫ. ɺ ʩʨʝʜʥʝʤ ʜʦʤʘ ʜʦʩʪʠ-

ʛʘʣʠ ʦʪ 10 ʜʦ 15 ʵʪʘʞʝʡ ʚ ʚʳʩʦʪʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʘ-

ʢʫʶ ʩʢʫʯʝʥʥʦʩʪʴ, ʤʝʞʜʫ ʜʦʤʘʤʠ ʫʤʫʜʨʷʣʠʩʴ ʨʘʩ-

ʧʦʣʦʞʠʪʴʩʷ ʟʘʚʦʜʳ ʠ ʬʘʙʨʠʢʠ. ʅʘ ʦʢʨʘʠʥʝ ʛʦʨʦʜʘ 

ʞʠʣʠ ʧʨʦʟʦʨʣʠʚʳʝ ʠ ʣʫʢʘʚʳʝ ʪʦʨʛʦʚʮʳ [2, ʩ. 955]. 

ʆʢʦʣʦ 13 ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ ʚ ʵʪʦʤ ʛʦʨʦʜʝ ʧʨʦʞʠ-

ʚʘʣʦ ʧʨʠʤʝʨʥʦ ʜʚʘ ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ. ɼʦʤʘ ʪʦʡ 

ʵʧʦʭʠ ʙʳʣʠ ʦʯʝʥʴ ʧʦʭʦʞʠ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ. ɺʥʫʪʨʠ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ: ʚʦʜʦʧʨʦʚʦʜ ʩ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ, ʦʪʦʧ-

ʣʝʥʠʝ (ʛʦʨʷʯʝʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ), ʧʨʦʯʥʦʡ ʠ ʙʝʟ ʱʝ-

ʣʝʡ ʢʘʥʘʣʠʟʘʮʠʝʡ. ʃʶʜʠ ʧʝʨʝʜʚʠʛʘʣʠʩʴ ʧʦ ʛʦʨʦʜʫ 

ʥʘ ʢʘʨʝʪʘʭ. ʊʘʢʞʝ ʧʨʠʤʝʥʷʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘ-

ʨʦʚʳʭ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ. ɼʣʷ ʛʦʩʧʦʜ ʠ 

ʟʘʞʠʪʦʯʥʳʭ ʣʶʜʝʡ, ʢʘʢ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ, ʠʩʧʦʣʴʟʦ-

ʚʘʣʠʩʴ ʣʦʜʢʠ, ʧʝʨʝʤʝʱʘʶʱʠʝʩʷ ʧʦ ʚʦʟʜʫʭʫ. ʊʘʢʠʝ 

ʣʦʜʢʠ ʙʳʣʠ ʦʯʝʥʴ ʧʦʭʦʞʠ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʢʘʪʝʨʘ. 

ʀʭ ʩʪʨʦʠʣʠ ʠʟ ʩʦʩʥʦʚʳʭ ʜʝʨʝʚʴʝʚ ʠʣʠ ʣʝʛʢʦʛʦ ʤʝ-

ʪʘʣʣʘ, ʪʘʢʦʛʦ ʢʘʢ ʘʣʶʤʠʥʠʡ. 

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʨʦʣʝʡ ʚ çʂʨʠʪʠʠè ʙʳʣʘ ʦʪ-

ʚʝʜʝʥʘ ʩʦʟʜʘʥʠʶ ʠ ʫʩʪʨʦʡʩʪʚʫ ʪʝʨʨʠʪʦʨʠʠ ʠ ʫʣʠʮ 

ʛʦʨʦʜʘ (ʥʘʧʨʠʤʝʨ, ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʦʟʝʣʝʥʝʥʠʝ ʠ 

ʪʘʢ ʜʘʣʝʝ). ɼʨʝʚʥʝʡ ʬʠʣʦʩʦʬ ʇʣʘʪʦʥ, ʪʘʢʞʝ ʦʪʤʝ-

ʯʘʣ ʚ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʝ ʪʘʢʠʝ ʯʘʩʪʠ ʛʦʨʦʜʘ: ʩʧʦʨ-

ʪʠʚʥʘʷ, ʪʦʨʛʦʚʘʷ, ʨʘʟʤʝʱʝʥʠʝ ʚʦʝʥʥʦʛʦ ʛʘʨʥʠʟʦʥʘ.  

ɿʘʢʦʥʯʠʚ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʛʦʨʦʜʘ ʇʦʩʝʡʜʦʥʘ, 

ʇʣʘʪʦʥ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʦʙʦʟʥʘʯʠʣ ʧʨʠʤʝʨʥʳʝ ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʥʘ ʪʝʨʨʠʪʦ-
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ʨʠʠ (ʠʤʝʝʪʩʷ ʚʚʠʜʫ ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ) ʠ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ çʠʜʝʘʣʴʥʦʛʦè ʛʦʨʦʜʘ. ʆʜ-

ʥʘʢʦ, ʦʥ ʩʦʤʥʠʪʝʣʴʥʦ ʨʘʩʮʝʥʠʣ ʚʘʞʥʦʩʪʴ ʤʦʨʩʢʦʛʦ 

ʪʦʨʛʘ ʜʣʷ ʛʦʨʦʜʘ. ʇʣʘʪʦʥ ʩʯʠʪʘʣ ʝʛʦ ʠʤʫʱʝʩʪʚʝʥ-

ʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʜʣʷ ʪʨʫʜʦʚʳʭ ʤʘʩʩ, ʥʝʩʫʱʠʭ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʧʦʣʠʪʠʯʝʩʢʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʞʠʟʥʴ çʠʜʝʘʣʴʥʦʛʦè ʛʦʨʦʜʘ [2, ʩ. 980]. 

ʊʦ, ʯʪʦ ʤʦʨʝ ʥʘʭʦʜʠʪʩʷ ʚʙʣʠʟʠ ʛʦʨʦʜʘ, ʷʚʣʷ-

ʝʪʩʷ ʧʣʶʩʦʤ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ. ʆʜʥʘʢʦ, 

ʝʩʪʴ ʠ ʦʙʨʘʪʥʘʷ ʩʪʦʨʦʥʘ ʤʝʜʘʣʠ. ʄʦʨʝ ʫʩʫʛʫʙʣʷʝʪ 

ʩʪʨʘʥʫ ʮʝʣʴʶ ʦʙʦʛʘʪʠʪʴʩʷ ʟʘ ʩʯʝʪ ʢʨʫʧʥʦʛʦ ʠ ʤʝʣ-

ʢʦʛʦ ʪʦʨʛʘ. 

ʇʦʵʪʦʤʫ ʞʠʪʝʣʠ ʩʪʘʥʦʚʷʪʩʷ ʟʣʳʤʠ, ʧʦʜʦʟʨʠ-

ʪʝʣʴʥʳʤʠ, ʩʢʨʳʪʳʤʠ, ʩʢʝʧʪʠʯʝʩʢʠʤʠ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʪʘʢ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʣʶ-

ʜʷʤ. 

ʌʠʣʦʩʦʬ ʪʘʢʞʝ ʦʪʤʝʯʘʣ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʠʭ ʮʝʥʥʦʩʪʴ. ʆʧʨʝʜʝʣʝʥʥʳʝ ʟʝʤʣʠ 

ʧʨʝʦʙʣʘʜʘʣʠ ʥʘʜ ʜʨʫʛʠʤʠ, ʚ ʪʦʤ ʧʣʘʥʝ, ʯʪʦ ʚ ʦʜʥʦʤ 

ʤʝʩʪʝ ʨʦʞʜʘʶʪʩʷ ʣʫʯʰʠʝ ʣʶʜʠ, ʘ ʚ ʜʨʫʛʦʤ ï ʭʫʜ-

ʰʠʝ. 

ɿʘʪʝʤ ʦʥ ʧʝʨʝʰʝʣ ʢ ʚʦʧʨʦʩʘʤ ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʜʦʤʦʚ ʠ ʩʦʦʨʫʞʝʥʠʡ, 

ʤʘʛʠʩʪʨʘʣʝʡ ʠ ʧʨʦʚʝʜʝʥʠʷ ʚʦʜʦʧʨʦʚʦʜʦʚ ʚ ʜʦʤʘʭ ʠ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʮʝʣʦʤ. çʉʪʨʘʥʘ ʧʨʦʩʪʦ ʦʙʷʟʘʥʘ 

ʙʳʪʴ ʧʦʜʛʦʪʦʚʣʝʥʘ ʠ ʫʢʨʝʧʣʝʥʘ ʧʨʦʪʠʚ ʦʙʠʜʯʠʢʦʚ 

ʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʳʢʦ-

ʧʘʪʴ ʢʘʥʘʚʳ, ʪʦ ʝʩʪʴ ʨʚʳ, ʥʘʩʳʧʘʪʴ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. 

ʀ ʜʝʣʘʝʪʩʷ ʵʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʤʝʰʘʪʴ ʧʨʦʥʠʢ-

ʥʫʪʴ ʪʝʤ, ʢʪʦ ʟʘʭʦʯʝʪ ʥʘʚʨʝʜʠʪʴ ʩʪʨʘʥʝ ʠ ʝʝ ʙʦʛʘʪ-

ʩʪʚʫ. 

ɺ ʩʪʨʘʥʝ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʚʩʝ, ʯʪʦʙʳ 

ʚʨʘʛʠ ʥʝ ʩʤʦʛʠ ʧʨʦʡʪʠ, ʜʣʷ ʪʦʚʘʨʠʱʝʡ ï ʥʘʦʙʦʨʦʪ, 

ʯʪʦʙʳ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ. ɼʣʷ ʚʩʝʭ 

ʞʠʪʝʣʝʡ ʠ ʜʣʷ ʩʢʦʪʠʥʳ. ʊʘʢʞʝ ʚ ʟʘʙʦʪʝ ʥʫʞʜʘʣʠʩʴ 

ʜʦʨʦʛʠ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʩʣʝʜʠʪʴ ʟʘ ʠʭ ʙʣʘʛʦ-

ʫʩʪʨʦʡʩʪʚʦʤ. ʇʦʤʠʤʦ ʜʦʨʦʛ, ʥʫʞʥʦ ʙʳʣʦ ʩʣʝʜʠʪʴ 

ʟʘ ʜʦʞʜʷʤʠ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʨʘʟʤʳʚʘʣʠ ʜʦʨʦʛʠ ʠ ʧʨʠ-

ʥʦʩʠʣʠ ʦʛʨʦʤʥʫʶ ʚʳʛʦʜʫ, ʧʨʦʥʠʢʘʷ ʚʥʫʪʨʴ ʚʧʘʜʠʥ 

ʚ ʛʦʨʥʳʭ ʫʱʝʣʴʷʭ.  

ʅʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʦʛʨʘʜʠʪʴ ʥʘʩʳʧʷʤʠ ʠ ʦʢʦ-

ʧʘʤʠ ʠʩʪʦʢʠ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʥʠʭ ʥʘʢʘʧʣʠʚʘʣʘʩʴ 

ʜʦʞʜʝʚʘʷ ʚʦʜʘ, ʩʦʟʜʘʚʘʷ ʜʣʷ ʚʩʝʡ ʧʦʩʝʚʥʦʡ ʧʣʦ-

ʱʘʜʠ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʘʙʞʝʥʠʷ ʚʦ-

ʜʦʡ. ɺʦʜʫ ʚ ʨʝʢʘʭ ʠʣʠ ʚ ʢʣʶʯʘʭ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʧʨʠʚʝʩʪʠ ʚ ʧʦʨʷʜʦʢ ʙʣʘʛʦʜʘʨʷ ʥʘʩʘʞʜʝʥʠʷʤ ʠ ʩʦ-

ʦʨʫʞʝʥʠʷʤ. ʅʫʞʥʦ ʙʳʣʦ ʦʙʲʝʜʠʥʠʪʴ ʠʭ ʢʘʥʘʣʘʤʠ, 

ʢʦʪʦʨʳʝ ʥʝ ʧʝʨʝʩʳʭʘʣʠ ʙʳ ʢʨʫʛʣʳʡ ʛʦʜ. ʕʪʦ ʜʝʣʘ-

ʣʦʩʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʩʷ ʧʨʠʣʝʛʘʶʱʘʷ ʧʦʯʚʘ ʙʳʣʘ 

ʧʣʦʜʦʥʦʩʥʦʡ [3].  

ʊʘʢʞʝ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʪʨʫʜʘʤ ʥʝ ʤʝʥʝʝ 

ʚʝʣʠʢʦʛʦ ʬʠʣʦʩʦʬʘ ɸʨʠʩʪʦʪʝʣʷ, ʢʦʪʦʨʳʡ ʷʚʣʷʣʩʷ 

ʫʯʝʥʠʢʦʤ ʇʣʘʪʦʥʘ. ɺ ʩʚʦʝʤ ʪʨʫʜʝ çʇʦʣʠʪʠʢʘè ʦʥ 

ʚʳʜʚʠʥʫ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʠʜʝʶ ʦʙ ʫʩʪʨʦʡʩʪʚʝ 

ʛʦʩʫʜʘʨʩʪʚʘ ɸʬʠʥ. ʆʥ ʩʯʠʪʘʣ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʞʠ-

ʪʝʣʷʤ ʞʠʣʦʩʴ ʫʶʪʥʦ ʠ ʢʦʤʬʦʨʪʥʦ ʚ ʧʦʜʦʙʥʦʤ ʛʦ-

ʨʦʜʝ-ʛʦʩʫʜʘʨʩʪʚʝ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʤʝʰʘʥʥʫʶ ʧʣʘʥʠʨʦʚʦʯʥʫʶ ʩʠʩʪʝʤʫ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʘ, ʢʦʪʦʨʘʷ ʩʦʯʝʪʘʣʘ ʙʳ ʚ ʩʝʙʝ ʜʚʝ ʩʭʝʤʳ: ʧʝʨ-

ʚʘʷ ï ʨʘʜʠʘʣʴʥʦ-ʢʦʣʴʮʝʚʘʷ, ʘ ʚʪʦʨʘʷ ʞʝ ï ʨʝʛʫʣʷʨ-

ʥʘʷ [4]. 

ɼʨʝʚʥʠʡ ʛʦʨʦʜ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʪʫʨʘʣʴʥʦʤʫ 

ʧʝʡʟʘʞʫ, ʧʨʠʤʝʥʷʷ ʝʛʦ ʚ ʩʚʦʠʭ ʥʘʤʝʨʝʥʠʷʭ. ɻʦʨʦʜ 

ɺʦʟʨʦʞʜʝʥʠʷ ʷʚʣʷʣʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʠʩʢʫʩʩʪʚʘ, 

ʝʩʣʠ ʫʛʦʜʥʦ, ʩʚʦʝʦʙʨʘʟʥʦʡ çʠʛʨʦʡ ʚ ʛʝʦʤʝʪʨʠʶè. 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴ ʥʘʤʝʨʝʥʥʦ ʧʦʜʚʝʨʛʘʝʪ ʠʟʤʝʥʝʥʠʷʤ 

ʪʝʨʨʠʪʦʨʠʶ, ʧʦʤʝʩʪʠʚ ʥʘ ʥʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʩʝʪʴ 

ʨʘʟʤʝʯʝʥʥʳʭ ʧʣʦʱʘʜʝʡ. 

ɻʦʨʦʜ ʜʘʥʥʦʛʦ ʚʠʜʘ ʠʤʝʝʪ ʦʪʯʝʪʣʠʚʳʡ ʚʠʜ. 

ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ: ʢʨʫʛ, ʢʚʘʜʨʘʪ, ʟʚʝʟʜʘ, ʚʦʩʴʤʠʫʛʦʣʴ-

ʥʠʢ. ʊʘʢʞʝ ʚ ʵʪʦʤ ʛʦʨʦʜʝ ʨʝʢʠ ʠʤʝʶʪ ʩʧʨʷʤʣʝʥʥʳʡ 

ʚʠʜ. 

ɼʨʝʚʥʠʡ ʛʦʨʦʜ ʨʘʩʧʦʣʦʞʝʥ ʚʝʨʪʠʢʘʣʴʥʦ. ɸʙ-

ʩʦʣʶʪʥʦ ʚʩʝ ʚ ʵʪʦʤ ʛʦʨʦʜʝ ʥʘʧʨʘʚʣʝʥʥʦ ʚʚʝʨʭ, ʚ 

ʥʝʙʦ ï ʜʘʣʝʢʦʝ ʠ ʥʝʜʦʩʪʫʧʥʦʝ. ɻʦʨʦʜ ɺʦʟʨʦʞʜʝʥʠʷ 

ï ʨʘʩʧʦʣʦʞʝʥ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ʆʩʥʦʚʥʦʝ ʤʝʩʪʦ ʟʘʥʠ-

ʤʘʝʪ ʧʝʨʩʧʝʢʪʠʚʘ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚʜʘʣʴ, ʢ ʥʦʚʳʤ 

ʢʨʫʛʦʟʦʨʘʤ [5]. 

ʄʝʯʪʘʥʠʝ ʦʙ ʠʜʝʘʣʴʥʦʤ ʛʦʨʦʜʝ ʟʘʣʦʞʠʣʦ ʦʩ-

ʥʦʚʫ ʜʣʷ ʪʚʦʨʯʝʩʢʠʭ ʠ ʢʨʝʘʪʠʚʥʳʭ ʧʦʠʩʢʦʚ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʛʨʘʜʦʩʪʨʦʠʪʝʣʝʡ ʥʝ ʪʦʣʴʢʦ ʧʝʨʠʦʜʘ ɺʦʟ-

ʨʦʞʜʝʥʠʷ, ʥʦ ʠ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ ʧʝʨʠʦʜʘ. 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʠʜʝʘʣʴʥʦʛʦ ʛʦʨʦʜʘ ʚʩʝʛʜʘ ʩʚʷʟʘʥʦ ʩ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʛʦʨʦʜʘ ʨʝʘʣʴʥʦʛʦ, ʪʘʢ ʢʘʢ ʠʜʝʘʣʴ-

ʥʳʡ ʛʦʨʦʜ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʨʝʘʣʴʥʦʛʦ. ʀʤʝʷ ʧʦʣʝʪ 

ʤʳʩʣʠ ʪʘʢʦʡ, ʢʘʢʠʤ ʦʙʣʘʜʘʣʠ ʜʨʝʚʥʠʝ ʟʥʘʪʦʢʠ, 

ʤʦʞʥʦ ʩʦʟʝʨʮʘʪʴ ʵʪʦʪ ʛʦʨʦʜ ï ʛʦʨʦʜ ʉʦʣʥʮʘ, ɿʦʣʦ-

ʪʦʡ ʛʦʨʦʜ. 
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THE ROLE OF THE AKKADIANS IN THE DEVELOPMENT OF THE CITY OF POSEIDONIS  

 

ɸʥʥʦʪʘʮʠʷ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʦʣʠ ʥʘʨʦʜʘ ʘʢʢʘʜʠʡʮʝʚ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʛʦʨʦʜʘ ʇʦʩʝʡʜʦʥʠʩʘ, 

ʦʜʥʦʛʦ ʠʟ ʩʪʘʨʝʡʰʠʭ ʛʦʨʦʜʦʚ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ, ʢʦʪʦʨʳʡ ʙʳʣ ʫʧʦʤʷʥʫʪ ʚ ʪʨʫʜʘʭ çʊʠʤʝʡè ʠ çʂʨʠʪʠʡè ʚʝ-

ʣʠʢʦʛʦ ʬʠʣʦʩʦʬʘ ʇʣʘʪʦʥʘ. 

Abstract. 

This article focuses on the role of the Akkadian people in the formation and development of the city of Posei-

donis, one of the oldest cities of ancient Greece, which was mentioned in the writings of Timaeus and Critias of 

the great philosopher Plato. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʨʝʚʥʷʷ ɻʨʝʮʠʷ, ɸʪʣʘʥʪʠʜʘ, ʇʣʘʪʦʥ, ɸʢʢʘʜʠʡʮʳ, ʇʦʩʝʡʜʦʥʠʩ 
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ɼʘʥʥʳʡ ʛʦʨʦʜ ʥʝ ʥʘʙʣʶʜʘʣʠ ʪʝ, ʢʪʦ ʚ ʜʝʪʘʣʷʭ 

ʠʟʦʙʨʘʟʠʣ ʝʛʦ. ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʚ ʧʦʣʝʤʠʢʝ ʦ ʝʛʦ 

ʩʫʜʴʙʝ ʠ ʩʫʜʴʙʝ ʣʶʜʝʡ, ʞʠʚʫʱʠʭ ʪʘʤ, ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʪʝʦʨʠʡ ʠ ʪʦʯʝʢ ʟʨʝʥʠʷ, 

ʩʧʦʨʳ ʦ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʢʨʘʱʘʶʪʩʷ ʠ ʧʦ ʩʝʡ ʜʝʥʴ. 

ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʭ 

ʬʠʣʦʩʦʬʦʚ ï ʇʣʘʪʦʥ ï ʚ ʩʚʦʠʭ ʪʨʫʜʘʭ çʊʠʤʝʡè, 

çʂʨʠʪʠʡè ʧʦʚʝʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʜʠʥ ʝʛʠʧʝʪʩʢʠʡ 

ʦʨʘʢʫʣ ʩʣʦʚʥʦ ʨʘʩʩʢʘʟʘʣ ʉʦʣʦʥʫ ʦ ʪʦʤ, ʯʪʦ ɸʪʣʘʥ-

ʪʠʯʝʩʢʠʡ ʦʢʝʘʥ ʩʦʜʝʨʞʘʣ ʚ ʩʝʙʝ ʦʛʨʦʤʥʳʭ ʨʘʟʤʝʨʦʚ 

ʦʩʪʨʦʚ. ɽʛʦ ʧʣʦʱʘʜʴ ʙʳʣʘ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʝʤ ʪʝʨ-

ʨʠʪʦʨʠʠ ɸʟʠʠ, ʃʠʚʠʠ. ʅʦ ʵʪʦʛʦ ʦʩʪʨʦʚʘ ʙʦʣʴʰʝ ʥʝʪ, 

ʦʥ ʧʝʨʝʩʪʘʣ ʩʫʱʝʩʪʚʦʚʘʪʴ. ʀ ʚʩʝ ʠʟ-ʟʘ ʯʫʜʦʚʠʱʥʦʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ [1, ʩ. 3]. 

ʇʦʷʚʣʝʥʠʝ ʚʝʣʠʢʦʡ ʠ ʤʦʛʫʯʝʡ ɸʪʣʘʥʪʠʜʳ ʬʠ-

ʣʦʩʦʬ ʩʚʷʟʳʚʘʝʪ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʜʨʝʚʥʝʡʰʝʛʦ 

ʙʦʛʘ ʤʦʨʷ ʇʦʩʝʡʜʦʥʘ. ʆʥ ʧʦʣʫʯʠʣ ʵʪʦʪ ʦʩʪʨʦʚ ʩʝʙʝ 

ʚ ʧʦʣʴʟʦʚʘʥʠʝ ʠ ʩʪʘʣ ʟʘʩʝʣʷʪʴ ʝʛʦ ʩʚʦʠʤʠ ʜʝʪʴʤʠ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʦʞʜʝʥʳ ʦʪ ʧʨʦʩʪʦʡ ʜʝʚʫʰʢʠ.  

ʇʦʩʝʨʝʜʠʥʝ ʜʘʥʥʦʛʦ ʦʩʪʨʦʚʘ ʨʘʩʧʦʣʘʛʘʣʩʷ 

ʦʛʨʦʤʥʳʡ ʭʦʣʤ. ʈʷʜʦʤ ʩ ʵʪʠʤ ʭʦʣʤʦʤ ʇʦʩʝʡʜʦʥʦʤ 

ʙʳʣʠ ʚʳʨʳʪʳ ʚʦʜʷʥʳʝ ʢʦʣʴʮʘ (3 ʰʪʫʢʠ) ʠ ʟʝʤʣʷ-

ʥʳʝ ʦʛʨʘʞʜʝʥʠʷ (ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, 

ʯʪʦ ʧʦʩʪʨʦʡʢʠ ʵʪʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩ ʠʜʝʘʣʴʥʦʡ 

ʪʦʯʥʦʩʪʴʶ). 

ʇʝʨʚʳʤ ʨʝʙʝʥʢʦʤ ʵʪʦʡ ʧʨʝʢʨʘʩʥʦʡ ʧʘʨʳ ʩʪʘʣ 

ʤʘʣʴʯʠʢ ʩ ʠʤʝʥʝʤ ɸʪʣʘʥʪ, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʷʚʣʷʣʩʷ ʧʨʘʚʠʪʝʣʝʤ ʘʪʣʘʥʪʩʢʦʛʦ ʥʘʨʦʜʘ ʠ ʚʩʝʛʦ ʦʩʪ-

ʨʦʚʘ. 

ʋʞʘʩʥʘʷ ʢʘʪʘʩʪʨʦʬʘ ʧʨʦʠʟʦʰʣʘ ʧʨʠʤʝʨʥʦ 

80000 ʣʝʪ ʥʘʟʘʜ ʠ ʧʨʝʚʟʦʰʣʘ ʧʦ ʩʚʦʝʡ ʯʫʜʦʚʠʱʥʦʡ 

ʩʠʣʝ ʧʨʝʜʳʜʫʱʠʝ ʢʘʪʘʩʪʨʦʬʳ. ʆʩʪʨʦʚ ɼʘʠʪʴʷ ʦʪ 

ʪʷʞʝʩʪʠ ʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʩʢʘʣʝʥʥʦʡ ʣʘʚʳ 

ʠ ʤʥʦʛʦʪʦʥʥʳʭ ʦʩʢʦʣʢʦʚ ʨʘʟʦʨʚʘʣʩʷ ʠ ʥʝʤʝʜʣʝʥʥʦ 

ʫʰʝʣ ʥʘ ʜʥʦ, ʘ ʦʪ ʈʫʪʳ ʤʦʛʫʯʠʡ ʦʢʝʘʥ ʟʘʙʨʘʣ ʧʨʠ-

ʤʝʨʥʦ ʪʨʠ ʯʝʪʚʝʨʪʠ ʠʤʝʶʱʝʡʩʷ ʫ ʥʝʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʦʩʣʝ ʵʪʦʛʦ, ʦʩʪʘʣʩʷ ʚʩʝʛʦ ʣʠʰʴ ʩʢʘʣʠʩʪʳʡ ʢʫʩʦʢ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ï ʦʩʪʨʦʚ ʇʦʩʝʡʜʦʥʠʩ [1, ʩ. 5]. 

ʀʤʧʝʨʘʪʦʨ, ʝʛʦ ʧʨʠʙʣʠʞʝʥʥʳʝ ʠ ʚʩʝ ʣʶʜʠ, 

ʩʣʝʜʦʚʘʚʰʠʝ ʙʣʘʛʦʤʫ ʟʘʢʦʥʫ, ʟʘʨʘʥʝʝ ʙʳʣʠ ʧʨʝʜʫ-

ʧʨʝʞʜʝʥʳ ʀʝʨʘʨʭʘʤʠ ʦ ʧʨʠʙʣʠʞʘʶʱʝʡʩʷ ʢʘʪʘ-

ʩʪʨʦʬʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʪʣʘʥʪʦʚ ʫʩʧʝʣʠ ʧʦʢʠʥʫʪʴ 

ʩʚʦʠ ʜʦʤʘ. ʂʦʛʜʘ ʫʞʘʩʥʘʷ ʩʪʠʭʠʷ ʥʘʢʦʥʝʮ ʫʪʠʭʣʘ, 

ʚʣʘʩʪʴ ʥʘ ʦʩʪʨʦʚʝ ʇʦʩʝʡʜʦʥʠʩʝ ʧʦʩʣʝ ʥʝʩʯʠʪʘʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʷʞʝʣʳʭ ʚʦʡʥ ʧʝʨʝʰʣʘ ʢ ʘʢʢʘʜʠʡʮʘʤ. 

ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʯʝʨʪʘʤʠ ʘʢʢʘʜʠʡʮʝʚ ʷʚʣʷʣʠʩʴ 

ʥʘʚʠʛʘʮʠʦʥʥʳʝ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ ʙʝʩʢʦʥʝʯʥʳʝ ʢʦ-

ʣʦʥʠʟʘʪʦʨʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. ʆʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ ʫ 

ʘʢʢʘʜʠʡʮʝʚ ʚʳʟʳʚʘʣʘ ʧʦʵʟʠʷ ʤʦʨʝʧʣʘʚʘʥʠʷ. ʆʥʘ ʟʘ-

ʩʪʘʚʣʷʣʘ ʠʭ ʫʧʦʨʥʦ ʠʟʫʯʘʪʴ ʪʘʢʠʝ ʥʘʫʢʠ, ʢʘʢ ʘʩʪʨʦ-

ʣʦʛʠʶ ʠ ʥʫʤʝʨʦʣʦʛʠʶ, ʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʪʴ ʟʘ ʥʝʙʝʩ-

ʥʳʤʠ ʩʚʝʪʠʣʘʤʠ ʠ ʟʚʝʟʜʘʤʠ. 

ɺ ʧʝʨʠʦʜ ʩʚʦʝʛʦ ʧʨʘʚʣʝʥʠʷ ʘʢʢʘʜʠʡʮʳ ʦʪʩʪʨʦ-

ʠʣʠ ʛʠʛʘʥʪʩʢʠʝ ʦʙʩʝʨʚʘʪʦʨʠʠ, ʥʘʫʯʥʳʝ ʮʝʥʪʨʳ, 

ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ ʠ ʦʙʝʩʧʝʯʠʣʠ ʩʪʘʙʠʣʴʥʫʶ ʩʚʷʟʴ ʩʦ 

ʚʩʝʤʠ ʯʘʩʪʷʤʠ ʤʠʨʘ.  

ʆʩʪʨʦʚ ʇʦʩʝʡʜʦʥʠʩ ʠ ʝʛʦ ʩʣʘʚʥʫʶ ʩʪʦʣʠʮʫ ï 

ʛʦʨʦʜ ʇʦʩʝʡʜʦʥ ʦʯʝʥʴ ʪʦʯʥʦ ʦʧʠʩʘʣ ʚ ʩʚʦʠʭ ʧʨʦʠʟ-

ʚʝʜʝʥʠʷʭ ʬʠʣʦʩʦʬ ʠʟ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ï ʇʣʘʪʦʥ. 

ʆʧʠʩʳʚʘʷ ʵʪʫ ʟʘʤʝʯʘʪʝʣʴʥʫʶ ʩʪʨʘʥʫ, ʬʠʣʦʩʦʬ ʧʦʜ-

ʯʝʨʢʠʚʘʣ, ʯʪʦ ɸʪʣʘʥʪʠʜʘ ʙʳʣʘ çʧʨʘʚʠʣʴʥʳʤè ʦʩʪ-

ʨʦʚʦʤ, ʢʦʪʦʨʳʡ çʧʦʣʫʯʠʣ ʚ ʫʜʝʣ ʇʦʩʝʡʜʦʥè. ʅʘ 

ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʙʝʨʝʛʦʚ ʵʪʦʛʦ ʦʩʪʨʦʚʘ, ʚ 

ʩʘʤʦʤ ʝʛʦ ʮʝʥʪʨʝ ʥʘʭʦʜʠʣʘʩʴ ʨʘʚʥʠʥʘ. ʇʦ ʩʣʦʚʘʤ 

ʇʣʘʪʦʥʘ, ʵʪʘ ʨʘʚʥʠʥʘ ʙʳʣʘ ʛʦʨʘʟʜʦ ʣʫʯʰʝ ʠ ʢʨʘʰʝ 

ʦʩʪʘʣʴʥʳʭ ʨʘʚʥʠʥ, ʘ ʪʘʢʞʝ ʠʤʝʣʘ ʧʣʦʜʦʨʦʜʥʳʝ 

ʟʝʤʣʠ [1, ʩ. 11].  

ʇʦ ʥʘʙʣʶʜʝʥʠʷʤ ʇʣʘʪʦʥʘ, ʦʪ ʤʦʨʷ ʘʪʣʘʥʪʳ 

ʚʳʢʦʧʘʣʠ ʛʣʫʙʦʢʠʡ ʢʘʥʘʣ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʛʦ ʩʦ-

ʩʪʘʚʣʷʣʠ ʧʨʠʤʝʨʥʦ 32 ʤʝʪʨʘ ʚ ʰʠʨʠʥʫ ʠ 193 ʤʝʪʨʘ 

ʚ ʜʣʠʥʫ. ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʢʘʥʘʣʘ, ʘʪʣʘʥʪʳ ʦʩʫ-

ʱʝʩʪʚʠʣʠ ʜʦʩʪʫʧ ʩ ʤʦʨʷ ʚ ʵʪʦ ʢʦʣʴʮʦ. ʇʨʠʯʝʤ, ʧʨʦ-

ʭʦʜ ʚ ʵʪʦʪ ʢʘʥʘʣ ʧʦʣʫʯʠʣʩʷ ʥʘʩʪʦʣʴʢʦ ʭʦʨʦʰʠʤ, ʯʪʦ 

ʜʘʞʝ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʩʫʜʘ ʤʦʛʣʠ ʩʚʦʙʦʜʥʦ ʟʜʝʩʴ 

ʧʨʦʭʦʜʠʪʴ. ʈʘʟʤʝʨ ʟʝʤʣʷʥʳʭ ʠ ʚʦʜʥʳʭ ʢʦʣʝʮ ʩʦ-

ʩʪʘʚʣʷʣ ʧʨʠʤʝʨʥʦ 12 ʤʝʪʨʦʚ ʚ ʰʠʨʠʥʫ.  

ʗʨʢʠʝ, ʧʦʟʦʣʦʯʝʥʥʳʝ ʤʦʩʪʳ ʠ ʘʨʦʤʘʪʥʦ ʧʘʭʥʫ-

ʱʠʝ ʨʘʟʥʦʮʚʝʪʥʳʝ ʛʫʩʪʳʝ ʩʘʜʳ ʧʝʨʝʩʝʢʘʣʠ ʧʨʦ-

ʟʨʘʯʥʳʝ ʢʘʥʘʣʳ. ʇʨʦʯʥʳʝ, ʚʳʩʦʢʠʝ ʢʦʣʦʥʥʳ ʠʟ 

ʤʨʘʤʦʨʘ ʩ ʧʦʟʦʣʦʯʝʥʥʳʤ ʚʝʨʭʦʤ ʦʢʨʫʞʘʣʠ ʭʨʘʤ 

ʂʣʝʡʪʦ, ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ 
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ʇʦʩʝʡʜʦʥ. ʂʘʞʜʳʡ ʛʦʜ, ʚʩʝ ʜʝʩʷʪʴ ʨʘʡʦʥʦʚ, ʥʘʭʦʜʷ-

ʱʠʭʩʷ ʚ ɸʪʣʘʥʪʠʜʝ, ʦʪʧʨʘʚʣʷʣʠ ʩʶʜʘ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʝ ʜʘʨʳ ʠ ʧʦʜʘʨʢʠ. ɺʥʝʰʥʷʷ ʯʘʩʪʴ ʘʪʣʘʥʪʩʢʦʛʦ 

ʭʨʘʤʘ ʙʳʣʘ ʚʣʦʞʝʥʘ ʩʝʨʝʙʨʦʤ, ʘ ʥʘ ʬʨʦʥʪʦʥʘʭ ʠʩ-

ʧʦʣʴʟʦʚʘʣʦʩʴ ʟʦʣʦʪʦ. ʉʣʦʥʦʚʘʷ ʢʦʩʪʴ ʧʨʠʤʝʥʷʣʘʩʴ 

ʜʣʷ ʫʢʨʘʰʝʥʠʷ ʧʦʪʦʣʢʘ.  

ɼʘʣʝʝ ʇʣʘʪʦʥ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʵʪʦʤ ʟʘ-

ʤʝʯʘʪʝʣʴʥʦʤ ʦʩʪʨʦʚʝ ʙʳʣʠ ʜʚʝ ʣʝʛʝʥʜʳ: ʠʩʪʦʯʥʠʢʠ, 

ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʙʠʣ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ, ʘ ʜʨʫʛʦʡ ï ʛʦ-

ʨʷʯʝʡ. ɺʦʜʘ ʙʳʣʘ ʥʘʩʪʦʣʴʢʦ ʚʦʩʭʠʪʠʪʝʣʴʥʦʡ, ʯʪʦ 

ʦʙʣʘʜʘʣʘ ʤʝʨʪʚʦʡ ʠ ʞʠʚʦʡ ʮʝʣʠʪʝʣʴʥʦʡ ʩʠʣʦʡ [2, ʩ. 

967].  

ʀʟ ʵʪʠʭ ʜʚʫʭ ʠʩʪʦʯʥʠʢʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʩ 

ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ, ʘ ʜʨʫʛʦʡ ï ʩ ʪʝʧʣʦʡ, ʣʶʜʠ ʧʦʣʫ-

ʯʘʣʠ ʚʳʛʦʜʫ. ʊʘʢʞʝ ʨʷʜʦʤ ʩ ʵʪʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʩʪʨʦʡʢʠ ʠ ʟʝʣʝʥʘʷ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʴ. ɺʦʜʦʝʤʳ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚ ʨʘʟʥʳʭ ʚʘʨʠʘʥ-

ʪʘʭ. ʆʜʥʠ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ. 

ɼʨʫʛʠʝ ʞʝ ʙʳʣʠ ʟʘʢʨʳʪʳʝ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʝʩʷ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʪʝʧʣʳʭ ʚʘʥʥ ʟʠʤʦʡ, ʧʨʠʯʝʤ ʵʪʠ ʚʘʥʥʳ, 

ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʮʘʨʩʢʠʤʠ ʦʩʦʙʘʤʠ ʠ ʧʨʦ-

ʩʪʳʤʠ ʣʶʜʴʤʠ (ʜʣʷ ʤʫʞʯʠʥ, ʜʣʷ ʞʝʥʱʠʥ, ʜʣʷ ʣʦ-

ʰʘʜʝʡ, ʜʣʷ ʥʘʝʤʥʳʭ ʨʘʙʦʯʠʭ). ɺʦʜʫ, ʢʦʪʦʨʘʷ ʩʪʝ-

ʢʘʣʘ ʠʟ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʘʧʨʘʚʠʣʠ ʢ ʩʘʜʫ ʇʦʩʝʡ-

ʜʦʥʘ ï ʢ ʜʝʨʝʚʴʷʤ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʣʠ ʥʝʚʝʨʦʷʪʥʦʡ 

ʢʨʘʩʦʪʦʡ.  

ɺʦʢʨʫʛ ʠʩʪʦʯʥʠʢʦʚ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʠʟʨʘʩʮʦ-

ʚʳʝ ʩʪʝʥʳ. ʈʷʜʦʤ ʙʳʣʠ ʧʦʩʘʞʝʥʳ ʬʨʫʢʪʦʚʳʝ ʜʝʨʝ-

ʚʴʷ. ʊʘʢʞʝ ʦʪ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ 

ʚʦʜʳ ʚ ʚʘʥʥʳ ʜʣʷ ʢʫʧʘʥʠʷ, ʧʨʠʯʝʤ ʚʘʥʥʳ ʙʳʣʠ ʨʘʟ-

ʜʝʣʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʢʘʞʜʦʤʫ ʢʣʘʩʩʫ ʦʙʱʝʩʪʚʘ 

ʧʨʝʜʥʘʟʥʘʯʘʣʘʩʴ ʩʚʦʷ ʚʘʥʥʘ. ʂʫʧʘʣʴʥʠ ʙʳʣʠ ʩʦ-

ʟʜʘʥʳ ʜʣʷ ʮʘʨʝʡ ʠ ʧʨʘʚʠʪʝʣʝʡ, ʜʣʷ ʚʦʝʥʥʳʭ ʧʦʣʢʦ-

ʚʦʜʮʝʚ, ʜʣʷ ʧʨʦʩʪʦʣʶʜʠʥʦʚ ʠ ʜʘʞʝ ʜʣʷ ʣʦʰʘʜʝʡ. 

ʂʘʞʜʘʷ ʢʫʧʘʣʴʥʷ ʠʤʝʣʘ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʫʢʨʘʰʝ-

ʥʠʷ ʠ ʦʪʜʝʣʢʠ. 

ɸʣʪʘʨʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʙʦʛʘʤ, ʩʘʜʳ ʩ ʬʨʫʢʪʘʤʠ, 

ʰʢʦʣʳ ʠ ʩʪʘʜʠʦʥʳ ʜʣʷ ʩʧʦʨʪʠʚʥʳʭ ʠʛʨ ʙʳʣʠ ʧʦ-

ʩʪʨʦʝʥʳ ʥʘ ʚʥʝʰʥʠʭ ʢʦʣʴʮʘʭ ɸʪʣʘʥʪʠʜʳ. ɺ ʮʝʥʪʨʝ 

ʥʘʠʙʦʣʴʰʝʛʦ ʠʟ ʢʦʣʝʮ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʠʧʧʦʜʨʦʤ 

ʨʘʟʤʝʨʦʤ ʦʜʠʥ ʩʪʘʜʠʡ ʚ ʰʠʨʠʥʫ. ʈʷʜʦʤ ʥʘʭʦʜʠʣʠʩʴ 

ʢʦʤʥʘʪʳ ʜʣʷ ʮʘʨʩʢʠʭ ʚʦʡʥʦʚ. ɺʜʦʣʴ ʤʦʨʷ ʰʣʘ 

ʩʪʝʥʘ, ʧʦʢʨʳʪʘʷ ʤʝʜʴʶ. ʇʨʦʪʦʢ ʠ ʛʘʚʘʥʴ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʝ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤ ʚʘʣʦʤ ʠ ʩʪʝʥʘʤʠ ʘʢʨʦ-

ʧʦʣʷ, ʙʳʣʠ ʥʘʧʦʣʥʝʥʳ ʙʦʛʘʪʳʤʠ, ʰʠʢʘʨʥʳʤʠ ʩʫ-

ʜʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʠʙʳʚʘʣʠ ʪʦʨʛʦʚʮʳ ʩʦ ʚʩʝʛʦ 

ʩʚʝʪʘ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʙʦʛʘʪʩʪʚ ʵʪʦʛʦ ʦʩʪʨʦʚʘ ʷʚ-

ʣʷʣʩʷ ʦʨʠʭʘʣʢ ï ʤʝʪʘʣʣ, ʠʩʧʫʩʢʘʚʰʠʡ ʦʛʥʝʥʥʳʡ ʦʪ-

ʙʣʝʩʢ. 

ɺ ʪʝʯʝʥʠʝ ʜʦʣʛʠʭ ʚʝʢʦʚ, ʮʘʨʠ ɸʪʣʘʥʪʠʜʳ ʩʣʝ-

ʜʦʚʘʣʠ ʟʘʢʦʥʘʤ ʠ ʞʠʣʠ ʪʘʢ, ʢʘʢ ʫʢʘʟʳʚʘʣʠ ʙʦʞʝ-

ʩʪʚʘ. ʆʜʥʘʢʦ, ʩʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ, ʩ ʥʘʩʪʫʧʣʝ-

ʥʠʝʤ ʩʨʦʢʘ ʫʞʘʩʥʳʭ ʚʦʣʥʝʥʠʡ, ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ 

ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʚʩʝʛʦ ʣʠʰʴ ʟʘ ʦʜʠʥ ʜʝʥʴ, ɸʪ-

ʣʘʥʪʠʜʘ, ʧʦʛʨʫʞʝʥʥʘʷ ʚ ʧʫʯʠʥʫ, ʙʳʣʘ ʧʦʣʥʦʩʪʴʶ 

ʫʥʠʯʪʦʞʝʥʘ [2, ʩ. 1021-1022]. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʭʨʘʤʦʚ ʚ ʛ. ʈʦ-

ʩʪʦʚʝ-ʥʘ-ɼʦʥʫ, ʚʳʷʩʥʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʚʦʟʚʝʜʝʥʠʷ. 

Abstract. 

In this article, we will consider some examples of modern construction of temples in Rostov-on-don, we will 

find out features of their construction. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʘʤ, ʘʨʭʠʪʝʢʪʫʨʘ, ʩʦʚʨʝʤʝʥʥʳʡ, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ. 
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ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʢʫʣʴʪʦʚʦʤ ʟʦʜʯʝʩʪʚʝ ʛ. ʈʦ-

ʩʪʦʚʘ-ʥʘ-ɼʦʥʫ ʧʨʦʠʟʦʰʝʣ ʤʘʣʝʥʴʢʠʡ ʧʨʦʨʳʚ. ʅʝ 

ʪʦ, ʯʪʦʙʳ ʛʦʨʦʜ ʚʧʣʦʪʥʫʶ ʟʘʥʷʣʩʷ ʟʘʩʪʨʦʡʢʦʡ ʠ ʨʝ-

ʩʪʘʚʨʘʮʠʝʡ, ʥʦ ʪʝʥʜʝʥʮʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʩʤʘʪ-

ʨʠʚʘʝʪʩʷ.  

ʆʯʝʥʴ ʯʘʩʪʦ ʛʫʣʷʷ ʠ ʠʩʩʣʝʜʫʷ ʩʚʦʡ ʛʦʨʦʜ, 

ʥʘʪʳʢʘʶʩʴ ʥʘ ʚʥʦʚʴ ʚʦʟʚʦʜʠʤʳʝ ʠʣʠ ʧʝʨʝʩʪʨʦʝʥ-

ʥʳʝ ʭʨʘʤʳ. ʀʥʦʛʜʘ ʦʥʠ ʧʦʨʘʞʘʶʪ ʩʚʦʝʡ ʩʦʚʨʝʤʝʥ-

ʥʦʩʪʴʶ. ʇʦʜ çʩʦʚʨʝʤʝʥʥʦʩʪʴʶè ʧʦʜʨʘʟʫʤʝʚʘʶ ʥʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʥʘ ʬʘʩʘʜʝ, Wi-Fi 

ʠʣʠ ʧʨʦʟʨʘʯʥʳʝ ʩʪʝʥʳ. ɸ ʠʤʝʥʥʦ ʥʦʚʘʪʦʨʩʢʠʡ 
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ʚʟʛʣʷʜ ʥʘ, ʢʘʟʘʣʦʩʴ ʙʳ, ʥʝʟʳʙʣʝʤʳʝ ʠ ʢʘʥʦʥʠʯʝʩʢʠʝ 

ʩʪʨʦʝʥʠʷ. ʍʨʘʤʦʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ, ʥʝ ʪʝʨʷʷ ʩʚʦʝʡ ʧʝʨʚʦ-

ʙʳʪʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʧʨʠʤʝʨʘ: ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ 

ʭʨʘʤ ʚ ʥʝʦʚʠʟʘʥʪʠʡʩʢʦʤ ʩʪʠʣʝ ʠ ʯʘʩʦʚʥʷ-ʢʣʦʙʫʢ. 

 

 
ʈʠʩ.1 ɻʨʝʯʝʩʢʘʷ ʮʝʨʢʦʚʴ ʚ ʯʝʩʪʴ ɹʣʘʛʦʚʝʱʝʥʠʷ ʇʨʝʩʚʷʪʦʡ ɼʝʚʳ ʄʘʨʠʠ ʚ 1910ʛ. 

 

ɻʨʝʯʝʩʢʘʷ ʮʝʨʢʦʚʴ ʚ ʯʝʩʪʴ ɹʣʘʛʦʚʝʱʝʥʠʷ ʇʨʝ-

ʩʚʷʪʦʡ ɼʝʚʳ ʄʘʨʠʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʚ 1909 ʛʦʜʫ ʚ ʛ. 

ʈʦʩʪʦʚʝ-ʥʘ-ɼʦʥʫ ʥʘ ʧʝʨʝʫʣʢʝ ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡ 

(ʙʳʚʰʠʡ ʧʝʨ. ʊʢʘʯʝʚʩʢʠʡ). ʅʘ ʧʦʩʪʨʦʡʢʫ ʭʨʘʤʘ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠʩʴ ʩʨʝʜʩʪʚʘ ʩ ʧʦʞʝʨʪʚʦʚʘʥʠʡ ʛʨʝʢʦʚ, 

ʧʨʦʞʠʚʘʚʰʠʭ ʚ ʛʦʨʦʜʝ. ʉʪʨʦʠʪʝʣʴʩʪʚʦʤ ʮʝʨʢʚʠ ʨʫ-

ʢʦʚʦʜʠʣ ʛʦʨʦʜʩʢʦʡ ʘʨʭʠʪʝʢʪʦʨ ɺʘʩʠʣʴʝʚ ɻ.ʅ. ʧʦ 

ʧʨʦʝʢʪʫ ɿʣʦʙʠʥʘ ʀ.ʇ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʭʨʘʤ ʙʳʣ ʧʦʩʪʨʦʝʥ ʚ ʩʪʠʣʝ 

ʥʝʦʢʣʘʩʩʠʮʠʟʤʘ. ɺ 1930-ʭ ʛʦʜʘʭ ʭʨʘʤ ʟʘʢʨʳʣʠ ʠ ʧʝ-

ʨʝʦʙʦʨʫʜʦʚʘʣʠ ʧʦʜ ʜʝʪʩʢʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʩʪʘʥʮʠʶ. 

ɺʦ ʚʨʝʤʷ ʦʢʢʫʧʘʮʠʠ ʈʦʩʪʦʚʘ ʮʝʨʢʦʚʴ ʙʳʣʦ ʚʥʦʚʴ 

ʦʪʢʨʳʪʘ, ʘ ʚ 1959 ʛʦʜʫ ʝʝ ʟʘʢʨʳʣʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʠ 

ʧʝʨʝʜʘʣʠ ʰʢʦʣʝ ˉ7 ʧʦ ʩʦʩʝʜʩʪʚʫ. 

ɼʣʷ ʛʨʝʢʦʚ ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ 1964 ʛʦʜ ʩʪʘʣ ʧʝ-

ʨʝʣʦʤʥʳʤ. ʀʤʝʥʥʦ ʪʦʛʜʘ ʭʨʘʤ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʩʥʝ-

ʩʝʥ, ʘ ʥʘ ʝʛʦ ʬʫʥʜʘʤʝʥʪʝ ʧʦʩʪʨʦʝʥ ʊʝʘʪʨ ʢʫʢʦʣ 

(ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʧʝʨʝʫʣʦʢ, 46). 

ʆʯʝʥʴ ʜʦʣʛʦʝ ʚʨʝʤʷ ʚ ʛʦʨʦʜʝ ʟʚʫʯʘʣ ʚʦʧʨʦʩ ʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʛʨʝʯʝʩʢʦʡ ʮʝʨʢʚʠ ʥʘ ʝʝ ʠʩʢʦʥʥʦʤ 

ʤʝʩʪʝ. ʅʦ ʧʝʨʝʥʦʩʠʪʴ ʊʝʘʪʨ ʢʫʢʦʣ, ʢʦʪʦʨʳʡ ʧʣʦʪʥʦ 

ʦʙʦʩʥʦʚʘʣʩʷ ʪʘʤ, ʥʠʢʪʦ ʥʝ ʩʦʙʠʨʘʣʩʷ. ʇʦʩʣʝ ʜʦʣʛʠʭ 

ʦʙʩʫʞʜʝʥʠʡ ʠ ʦʞʠʜʘʥʠʡ ʙʳʣʦ ʨʝʰʝʥʦ ʚʦʟʚʝʩʪʠ ʘʙ-

ʩʦʣʶʪʥʦ ʥʦʚʳʡ ʭʨʘʤ ʥʝʧʦʜʘʣʝʢʫ, ʥʦ ʫʞʝ ʚ ʥʝʦʚʠ-

ʟʘʥʪʠʡʩʢʦʤ ʩʪʠʣʝ. ʐʝʚʯʝʥʢʦ ɻ.ɸ. ʩʪʘʣ ʘʚʪʦʨʦʤ 

ʧʨʦʝʢʪʘ. ɺ 2007 ʛʦʜʫ ʩʦʩʪʦʷʣʘʩʴ ʪʦʨʞʝʩʪʚʝʥʥʘʷ ʟʘ-

ʢʣʘʜʢʘ ʭʨʘʤʘ, ʘ ʚ 2014 ʟʘʚʝʨʰʠʣʠʩʴ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʨʘʙʦʪʳ. 

 

 
ʈʠʩ.2 ɻʨʝʯʝʩʢʘʷ ʮʝʨʢʦʚʴ ʚ ʯʝʩʪʴ ɹʣʘʛʦʚʝʱʝʥʠʷ ʇʨʝʩʚʷʪʦʡ ɼʝʚʳ ʄʘʨʠʠ ʚ 2019ʛ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʨʘʤ ʧʦʣʥʦʩʪʴʶ ʬʫʥʢʮʠʦ-

ʥʠʨʫʝʪ. ʆʥ ʷʚʣʷʝʪʩʷ ʥʝʦʩʧʦʨʠʤʳʤ ʜʫʭʦʚʥʳʤ ʮʝʥ-

ʪʨʦʤ ʛʨʝʯʝʩʢʠʭ ʞʠʪʝʣʝʡ ʚ ʛ. ʈʦʩʪʦʚʝ-ʥʘ-ɼʦʥʫ. ɸ 

ʪʘʢʞʝ, ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʦʣʝʧʥʳʤ ʧʨʠʤʝʨʦʤ ʨʫʩ-

ʩʢʦ-ʚʠʟʘʥʪʠʡʩʢʦʛʦ ʩʪʠʣʷ, ʢʦʪʦʨʳʡ ʫʚʦʜʠʪ ʥʘʩ ʢʦʨ-

ʥʷʤʠ ʢ ʚʠʟʘʥʪʠʡʩʢʦʤʫ ʠʩʢʫʩʩʪʚʫ VI-VIII  ʚʝʢʦʚ ʥ.ʵ. 

ʏʘʩʦʚʥʷ ʊʠʭʦʥʘ, ʧʘʪʨʠʘʨʭʘ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ, ʠ 

ʥʦʚʦʤʫʯʝʥʥʠʢʦʚ ʈʦʩʩʠʡʩʢʠʭ ʧʨʠ ʆʥʢʦʣʦʛʠʯʝʩʢʦʤ 

ʠʥʩʪʠʪʫʪʝ ʚ ʛ. ʈʦʩʪʦʚʝ-ʥʘ-ɼʦʥʫ ʠʣʠ ʢʘʢ ʥʘʟʳʚʘʶʪ 

ʝʝ ʚ ʥʘʨʦʜʝ ʊʠʭʦʥʩʢʘʷ ʯʘʩʦʚʥʷ. 

 

 
ʈʠʩ.3 ʏʘʩʦʚʥʷ ʊʠʭʦʥʘ, ʧʘʪʨʠʘʨʭʘ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ, ʠ ʥʦʚʦʤʫʯʝʥʥʠʢʦʚ ʈʦʩʩʠʡʩʢʠʭ  

ʧʨʠ ʆʥʢʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʚ ʛ. ʈʦʩʪʦʚʝ-ʥʘ-ɼʦʥʫ 

 

ʇʦʩʪʨʦʝʥʥʘʷ ʚ 2003 ʛʦʜʫ ʵʪʘ ʢʘʤʝʥʥʘʷ ʯʘʩʦʚʥʷ 

ʷʚʣʷʝʪʩʷ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʭʨʘʤʦʚʦʛʦ 

ʟʦʜʯʝʩʪʚʘ. ʅʘʭʦʜʠʪʩʷ ʦʥʘ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʜʚʦʨʝ ʨʦ-

ʩʪʦʚʩʢʦʛʦ ʆʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. ɺ ʧʣʘʥʝ ʯʘ-

ʩʦʚʥʷ ʷʚʣʷʝʪʩʷ ʢʨʝʩʪʦʦʙʨʘʟʥʦʡ, ʥʦ ʩʚʦʝʡ ʬʦʨʤʦʡ ʠ 

ʦʯʝʨʪʘʥʠʷʤʠ ʢʦʧʠʨʫʝʪ ʧʘʪʨʠʘʨʰʠʡ ʢʣʦʙʫʢ, ʩʠʤʚʦ-

ʣʠʟʠʨʫʶʱʠʡ ʪʝʨʥʦʚʳʡ ʚʝʥʝʮ ʀʠʩʫʩʘ ʍʨʠʩʪʘ. 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʙʝʣʘʷ ʰʪʫʢʘʪʫʨʢʘ ʙʝʟ ʢʘʢʠʭ-

ʣʠʙʦ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʜʝʪʘʣʝʡ ʩʤʦʪʨʠʪʩʷ ʩʢʫʯʥʦ ʠ 

ʩʦʚʩʝʤ ʥʝ ʛʦʚʦʨʠʪ ʦ ʮʝʨʢʦʚʥʦʤ ʫʙʨʘʥʩʪʚʝ. ʅʦ ʧʦ-

ʩʤʦʪʨʝʚ ʥʘ ʵʪʫ ʯʘʩʦʚʥʶ ʚʦʦʯʠʶ, ʥʝ ʤʦʞʝʰʴ 

ʦʩʪʘʪʴʩʷ ʙʝʟ ʚʧʝʯʘʪʣʝʥʠʡ. ʇʨʦʩʪʦʪʘ ʠ ʚʦʟʜʫʰʥʦʝ 

ʠʟʷʱʝʩʪʚʦ, ʵʪʠ ʩʣʦʚʘ, ʧʦ-ʤʦʝʤʫ, ʤʥʝʥʠʶ ʦʪʣʠʯʥʦ 

ʦʧʠʩʳʚʘʶʪ ʝʝ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʢʫʣʴʪʦʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʣʷ ʧʨʠʚʣʝ-

ʯʝʥʠʷ ʣʶʜʝʡ ʢ ʘʨʭʠʪʝʢʪʫʨʝ ʚ ʮʝʣʦʤ. ʕʪʫ ʧʨʦʙʣʝʤʫ 

ʤʦʞʝʪ ʨʝʰʠʪʴ ʪʦʣʴʢʦ ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʢʦʣʝʥʠʝ, 

ʚʥʦʩʷ ʚ ʜʘʚʥʠʝ ʫʩʪʦʠ ʠ ʧʨʘʚʠʣʘ ʱʝʢʦʪʢʫ ʥʦʚʘʪʦʨ-

ʩʪʚʘ ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ. 
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ɸʙʜʫʣʣʘʝʚʘ ɸ.ʄ. 

ʜʦʮʝʥʪ, ʢʘʬʝʜʨʘ çɺʝʪʝʨʠʥʘʨʥʦïʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè 

ʄʦʩʢʦʚʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʇʠʱʝʚʳʭ ʇʨʦʠʟʚʦʜʩʪʚ 

ʈʦʩʩʠʷ ʄʦʩʢʚʘ 

ʂʫʣʠʢʦʚʘ ɻ.ɸ. 

ʩʪʫʜʝʥʪ, ʬʘʢʫʣʴʪʝʪ çɺʝʪʝʨʠʥʘʨʥʦïʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè 

ʄʦʩʢʦʚʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʇʠʱʝʚʳʭ ʇʨʦʠʟʚʦʜʩʪʚ 

ʈʦʩʩʠʷ ʄʦʩʢʚʘ 

ʉʝʜʳʭ ɽ.ʉ.  

ʩʪʫʜʝʥʪ, ʬʘʢʫʣʴʪʝʪ çɺʝʪʝʨʠʥʘʨʥʦïʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʛʣʦʙʘʣʴʥʦ ʟʘʪʨʦʥʫʪ ʚʦʧʨʦʩ ʦ ʚʝʪʝʨʠʥʘʨʥʦ- ʩʘʥʠʪʘʨʥʦʡ ʦʮʝʥʢʝ ʧʨʦʜʫʢʪʦʚ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʷʚʣʷʶʱʠʡʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʧʠʱʝʚʦʡ ʦʪʨʦʩʣʠ.ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʊʝʭʥʠʯʝʩʢʠʤ 

ʈʝʛʣʘʤʝʥʪʦʤ 021/2011çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠè;ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ 

ʧʦ ʠʩʪʝʯʝʥʠʶ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ(ʥʘʯʘʣʦ, ʢʦʥʝʮ), ʥʘ ʥʘʣʠʯʠʝ ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ, ʩʘʣʴʤʦʥʝʣʣ, ʩʘʧʨʦʬʠʪʥʳʭ 

ʙʘʮʠʣʣ ʠ ʜʨʫʛʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʥʘʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʘʥʥʦʤ ʧʨʦʜʫʢʪʝ, ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʤʘʩʩʦʚʳʭ ʧʠʱʝʚʳʭ ʦʪʨʘʚʣʝʥʠʡ. 

Abstract. 

In the modern world, the issue of the veterinary and sanitary assessment of animal products, which is an 

important part of the food industry, is globally affected. Guided by the Technical Regulation 021/2011 "On the 

safety of food products"; Investigations were made of semi-finished products at the expiration date (beginning, 

end), for the presence of E. coli, Salmonella, saprophytic bacilli and other microorganisms that give us an idea of 

this product in order to avoid mass food poisoning. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɹɻʂʇ, ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʂʄɸʌɸʥʄ, ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʣʦʩʪʨʠʜʠʠ, 

ʣʠʩʪʝʨʠʠ, ʩʨʦʢ ʭʨʘʥʝʥʠʷ. 

Key words. BGKP, prepared foods, QMAFAnM, Microbial indicators, Clostridium, Listeria, shelf life. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦ-

ʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʛʝʦʛʨʘʬʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʷʩʘ, ʚ ʪʦʨʛʦʚʳʝ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʩʪʨʘʥʳ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʤʷʩʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ï ʥʝʦʙʭʦʜʠʤʦʝ ʟʚʝʥʦ ʚ ʮʝʧʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝ-

ʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʚ ʧʠʱʝʚʦʡ ʦʪʨʘʩʣʠ. ʆʪ ʵʪʦʛʦ 

ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʙʣʘʛʦʧʦʣʫʯʠʝ ʠ ʧʨʠʙʳʣʴʥʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʠ ʟʜʦʨʦʚʴʝ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʇʦʵʪʦʤʫ 

ʮʝʣʴʶ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʦʮʝʥʢʠ ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʥʝʜʦʧʫʱʝʥʠʝ ʚ ʨʝʘʣʠʟʘʮʠʶ ʥʝ-

ʢʘʯʝʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʚʳʷʚʣʝʥʠʝ ʥʝʜʦʙʨʦʩʦʚʝʩʪ-

ʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʧʨʦ-

ʬʠʣʘʢʪʠʢʘ ʧʠʱʝʚʳʭ ʦʪʨʘʚʣʝʥʠʡ ʫ ʣʶʜʝʡ. [5] 

ɺʘʞʥʳʤ ʤʘʨʢʝʪʠʥʛʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʨʘʩ-

ʰʠʨʝʥʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʤʷʩʘ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʛʦʪʦʚʳʭ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʧʨʦ-

ʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʘʥʠʪʘʨʥʳʭ 

ʧʨʘʚʠʣ ʠ ʥʦʨʤ. [3] 

ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʜʫʢʮʠʷ ʙʝʟ ʩʧʝ-

ʮʠʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʫʧʘʢʦʚʢʠ ʧʨʠ ʜʦʩʪʫʧʝ ʢʠʩʣʦ-

ʨʦʜʘ ʚʦʟʜʫʭʘ ʠ ʚʣʘʛʠ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʢʠʩʣʠʪʝʣʴʥʦʡ 

http://mgupp.ru/obuchayushchimsya/instituty-i-kafedry/teacher.php?CODE=28702
http://mgupp.ru/obuchayushchimsya/instituty-i-kafedry/teacher.php?CODE=28702
http://mgupp.ru/obuchayushchimsya/instituty-i-kafedry/teacher.php?CODE=28702
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ʧʦʨʯʝ. ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʙʳʩʪ-

ʨʦʤʫ ʨʘʟʚʠʪʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʧʨʦʜʫʢʪʦʚ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʥʝʦʙʨʘʪʠʤʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʟʘʧʘʭʝ, ʮʚʝʪʝ ʠ ʚʢʫʩʝ 

ʤʷʩʘ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʜʣʷ ʧʠʱʝ-

ʚʳʭ ʮʝʣʝʡ. [6] 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʪʠʮʳ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢ-

ʮʠʠ ɺʅʀʀ ʧʪʠʮʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʪʫʰʝʢ ʧʠ-

ʱʝʚʳʤ ʧʣʝʥʦʯʥʳʤ ʧʦʢʨʳʪʠʝʤ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘ-

ʝʪʩʷ ʤʠʢʨʦʙʥʘʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʢʘʢ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʫʰʝʢ, ʪʘʢ ʠ ʚ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʤʷʩʘ.  

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʤʷʩ-

ʥʳʭ ʧʨʦʜʫʢʪʘʭ ʠ ʧʨʦʜʫʢʪʘʭ ʠʟ ʤʷʩʘ ʧʪʠʮʳ ʦʙʥʘʨʫ-

ʞʠʚʘʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʠ ʧʠʱʝʚʳʭ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʡ 

ï ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʦʙʰʠʨʥʦʡ ʠ ʦʧʘʩʥʦʡ ʛʨʫʧʧ ʧʠ-

ʱʝʚʳʭ ʦʪʨʘʚʣʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʷʤʠ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ ʷʚʣʷʶʪʩʷ: ʙʘʢʪʝʨʠʠ ʛʨʫʧʧʳ 

ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ (ɹɻʂʇ), ʩʘʣʴʤʦʥʝʣʣʳ, ʩʫʣʴʬʠʪ-

ʨʝʜʫʮʠʨʫʶʱʠʝ ʢʣʦʩʪʨʠʜʠʠ (C.perfringens), ʩʘʧʨʦ-

ʬʠʪʥʳʝ ʙʘʮʠʣʣʳ (B.cereus), ʧʨʦʪʝʠ, ʟʦʣʦʪʠʩʪʳʝ 

ʩʪʘʬʠʣʦʢʦʢʢʠ ʠ ʜʨʫʛʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ʂʘʢ ʧʨʘ-

ʚʠʣʦ, ʥʘʣʠʯʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʠʱʝʚʳʭ ʪʦʢʩʠʢʦʠʥ-

ʬʝʢʮʠʡ ʩʚʷʟʘʥʦ ʩ ʢʦʥʪʘʤʠʥʘʮʠʝʡ ʩʳʨʴʷ ʠ ʩ ʥʘʨʫʰʝ-

ʥʠʝʤ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ. [1] 

ʅʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 10 ʧʨʦʙ 

ʤʷʩʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ (ʠʟ ʢʦʪʦʨʳʭ 4 ʧʨʦʙʳ ï ʧʦ-

ʣʫʬʘʙʨʠʢʘʪʳ ʠʟ ʤʷʩʘ ʧʪʠʮʳ, 6 ʧʨʦʙ ï ʧʦʣʫʬʘʙʨʠ-

ʢʘʪʳ ʠʟ ʤʷʩʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ) ʨʘʟʣʠʯʥʳʭ 

ʮʝʥʦʚʳʭ ʢʘʪʝʛʦʨʠʡ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʌʠʟʠʢʦ-ʭʠ-

ʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʧʨʦʚʦ-

ʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʇʨʘʚʠʣʘʤʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʦʩʤʦʪʨʘ ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠ-

ʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʤʷʩʘ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚè 

(1988); ʦʧʨʝʜʝʣʠʣʠ ʨʅ, ʨʝʘʢʮʠʶ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ, 

ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʧʝʨʚʠʯʥʦʛʦ ʨʘʩʧʘʜʘ ʙʝʣʢʦʚ 

ʚ ʙʫʣʴʦʥʝ (ʨʝʘʢʮʠʷ ʩ ʩʝʨʥʦʢʠʩʣʦʡ ʤʝʜʴʶ), ʘʤʤʠʘʢʘ 

ʠ ʩʦʣʝʡ ʘʤʤʦʥʠʷ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʈ ʊʉ 021/2011 çʆ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠè; ʦʧʨʝʜʝʣʠʣʠ ʦʩ-

ʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʂʄɸʌɸʥʄ, ʥʘʣʠʯʠʝ ɹɻʂʇ 

(ʢʦʣʠʬʦʨʤʥʳʭ ʙʘʢʪʝʨʠʡ), ʩʘʣʴʤʦʥʝʣʣ, ʣʠʩʪʝʨʠʡ, 

ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʭ ʢʣʦʩʪʨʠʜʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʘ ʵʪʘʧʘ: ʧʝʨʚʳʡ ʵʪʘʧ ï ʚ ʥʘʯʘʣʝ 

(ʩʨʘʟʫ ʧʦʩʣʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ) ʠ ʚʪʦ-

ʨʦʡ ʵʪʘʧ ï ʚ ʢʦʥʮʝ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. 

ɺ ʠʥʪʝʨʚʘʣʝ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʨʦʜʫʢʪʳ ʭʨʘ-

ʥʠʣʠ ʧʨʠ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʭ ʨʝʞʠʤʘʭ ʠ ʩʨʦʢʘʭ (ʦʭʣʘʞʜʝʥʥʳʝ ʧʦʣʫʬʘʙ-

ʨʠʢʘʪʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0é2 C ʚ ʪʝʯʝʥʠʝ 3-7 ʩʫʪ, 

ʟʘʤʦʨʦʞʝʥʥʳʝ ï ʥʝ ʚʳʰʝ -15é-18 C ʚ ʪʝʯʝʥʠʝ 3 ʤʝ-

ʩʷʮʝʚ). [4] 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʂʄɸʌɸʥʄ (ʂʆɽ/ʛ) ʥʘ 

ʥʘʯʘʣʦ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʣʦ ʜʦʧʫʩʪʠʤʳʭ 

ʟʥʘʯʝʥʠʡ ʚʦ ʚʩʝʭ 10-ʪʠ ʦʙʨʘʟʮʘʭ, ʥʦ ʢ ʢʦʥʮʫ ʩʨʦʢʘ 

ʛʦʜʥʦʩʪʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʩʠʣʴʥʦ ʧʨʝʚʳʰʝʥ ʚ 

ʪʨʝʭ ʠʟ 10-ʪʠ ʧʨʦʙ. [2] 

ɹɻʂʇ ʚʳʷʚʣʝʥʳ ʚ ʧʷʪʠ ʦʙʨʘʟʮʘʭ ʚ ʥʘʯʘʣʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʠ ʚ ʵʪʠʭ ʞʝ ʦʙʨʘʟʮʘʭ ʚ ʢʦʥʮʝ ʩʨʦʢʘ ʛʦʜ-

ʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ. ʉʘʣʴʤʦʥʝʣʣʳ ʥʘ ʥʘʯʘʣʦ ʩʨʦʢʘ ʦʙ-

ʥʘʨʫʞʝʥʳ ʚ 3-ʭ ʦʙʨʘʟʮʘʭ, ʘ ʥʘ ʢʦʥʝʮ ʩʨʦʢʘ ï ʚʦ ʚʩʝʭ 

ʜʝʩʷʪʠ ʧʨʦʙʘʭ. ʂʣʦʩʪʨʠʜʠʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʥʘʯʘʣʦ 

ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʚ ʜʚʫʭ ʧʨʦʙʘʭ, ʥʘ ʢʦʥʝʮ ʩʨʦʢʘ ï ʚ 

ʪʨʝʭ ʧʨʦʙʘʭ. ʃʠʩʪʝʨʠʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʷʪʠ ʧʨʦʙʘʭ 

ʠʟ ʜʝʩʷʪʠ ʥʘ ʥʘʯʘʣʦ ʠ ʚ ʢʦʥʮʝ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ. [2] 

ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʧʨʝʜʩʪʘʚʠʣʠ ʚ ʚʠʜʝ ʪʘʙʣʠʮ (ʪʘʙʣ. 1 ʠ 2). 

ʊʘʙʣʠʮʘ 1 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʥʘʯʘʣʦ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ 

ʇʦʢʘʟʘʪʝʣʴ/ 

ʧʨʦʙʘ 

ʂʄɸʌɸʥʄ/ 

ʂʆɽ/ʛ 

Salmonella 

spp. 

Listeria spp. Clostridium 

perfringens 

ɹɻʂʇ (ʢʦʣʠ-

ʬʦʨʤʳ) 

ʇʨʦʙʘ ˉ1 (1Ñ0,1) x106 ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʆʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ2 (1,1Ñ0,1) x106 ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʆʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ3 (8Ñ0,1) x105 ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʆʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ4 (4Ñ0,1) x105 ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ5 (1Ñ0,1) x106 ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʆʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ6 (9Ñ0,1) x105 ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʆʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ7 (1,1Ñ0,1) x106 ʆʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ8 (1Ñ0,1) x106 ʆʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ9 (8,5Ñ0,1) x105 ʆʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ10 (2Ñ0,1) x105 ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ 
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ʊʘʙʣʠʮʘ 2 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʢʦʥʝʮ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ 

ʇʦʢʘʟʘʪʝʣʴ/ 

ʧʨʦʙʘ 

ʂʄɸʌɸʥʄ/ 

ʂʆɽ/ʛ 

Salmonella 

spp. 

Listeria spp. Clostridium 

perfringens 

ɹɻʂʇ (ʢʦʣʠ-

ʬʦʨʤʳ) 

ʇʨʦʙʘ ˉ1 (7Ñ0,1) x106 ʆʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ2 (7,1Ñ0,1) x108 ʆʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ3 (6,5Ñ0,1) x107 ʆʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ4 (3Ñ0,1) x106 ʆʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ5 (9Ñ0,1) x106 ʆʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʆʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ6 (4,3Ñ0,1) x108 ʆʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʆʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ7 (6,8Ñ0,1) x106 ʆʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫ-

ʞʝʥʳ 

ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ8 (4,3Ñ0,1) x106 ʆʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ9 (9,4Ñ0,1) ʭ106 ʆʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ 

ʇʨʦʙʘ ˉ10 (8Ñ0,1) x106 ʆʙʥʘʨʫʞʝʥʳ ʆʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʅʝ ʦʙʥʘʨʫʞʝʥʳ 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʣʠʞʝ ʢ ʢʦʥʮʫ 

ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʚ ʦʭʣʘʞʜʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʣʫʬʘʙ-

ʨʠʢʘʪʳ ʧʨʠʦʙʨʝʪʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʤʠʢʨʦʙʥʫʶ 

ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʜʫʢʮʠʶ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʘʪʴ ʚ 

ʦʩʪʳʚʰʝʤ ʩʦʩʪʦʷʥʠʝ ʪʘʢ, ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʩʦʢʦ 

ʛʘʨʘʥʪʠʨʦʚʘʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʤʠʢʨʦʙʠʦ-

ʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. 

ɹʝʰʝʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʟʦʦʥʦʟʥʦʡ, ʩʤʝʨʪʝʣʴʥʦʡ ʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʝʡ, ʢʦʪʦ-

ʨʘʷ ʧʦʨʘʞʘʝʪ ʚʩʝʭ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ. ɽʞʝʛʦʜʥʦ ʙʦʣʝʝ 60 000 ʯʝʣʦʚʝʢ ʫʤʠʨʘʶʪ ʦʪ ʙʝʰʝʥʩʪʚʘ 

(ʆʇʊʆʉʆɿ). ʉʣʶʥʘ ʙʝʰʝʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʚʝʪʩʪʚʝʥʥʘ ʟʘ ʧʝʨʝʜʘʯʫ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʠʨʫʩ ʙʝʰʝʥʩʪʚʘ ʠʩ-

ʧʦʣʴʟʫʝʪ ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ ʭʦʟʷʠʥʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʝʜʠʥ-

ʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʟʘʙʦʣʝʚʘʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥ-

ʥʦʝ ʚʚʝʜʝʥʠʝ ʘʥʪʠʨʘʙʠʯʝʩʢʦʡ ʚʘʢʮʠʥʳ ʫʢʫʰʝʥʥʦʤʫ ʚʦ ʚʨʝʤʷ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɺʘʢʮʠʥʘ ʧʨʦʪʠʚ ʙʝ-

ʰʝʥʩʪʚʘ ʩʧʦʩʦʙʥʘ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ 

ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʙʝʰʝʥʩʪʚʘ ʚʘʞʥʘ ʪʦʯʥʘʷ ʠ ʙʳʩʪʨʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. ʆʙʟʦʨ ʦʧʠʩʳʚʘʝʪ ʠʩʪʦʨʠʶ ʠʟʫʯʝʥʠʷ, 

ʵʧʠʜʝʤʠʦʣʦʛʠʶ, ʧʘʪʦʛʝʥʝʟ, ʜʦʩʪʠʞʝʥʠʷ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʘʥʪʠʪʝʣ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ. 
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Abstract. 

Rabies is a zoonotic, deadly and progressive neurological infection that affects all warm-blooded animals. 

Every year, more than 60,000 people die from rabies (THE PEP). The saliva of rabid animals is responsible for 

the transmission of the disease. The rabies virus uses various mechanisms to avoid host immune responses. Today, 

the only way to prevent the disease and subsequent death is the well-timed administration of rabies vaccine into 

the bitten during the incubation period. The rabies vaccine is able to stimulate a high level of virus neutralizing 

antibodies. Accurate and rapid diagnosis is important for detecting antibodies to the rabies virus. The review 

describes the history of the study, epidemiology, pathogenesis, achievements in the diagnosis of antibodies of the 

rabies virus. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʰʝʥʩʪʚʦ, ʚʠʨʫʩ ʙʝʰʝʥʩʪʚʘ, ʘʥʪʠʛʝʥʳ, ʘʥʪʠʪʝʣʘ. 

Key words: rabies, rabies virus, antigens, antibodies, virus neutralizing antibodies. 

 

ɺʚʝʜʝʥʠʝ 

ɹʝʰʝʥʩʪʚʦ (Rabies) ï ʦʩʪʨʦʝ ʚʠʨʫʩʥʦʝ ʟʦʦʥʦʟ-

ʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʯʝʣʦʚʝʢʘ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʪʷʞʝʣʳʤʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʝʛʝ-

ʥʝʨʘʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ ʩ ʧʦ-

ʩʣʝʜʫʶʱʝʡ ʣʝʪʘʣʴʥʦʩʪʴʶ. ɹʝʰʝʥʩʪʚʦ ʧʨʦʜʦʣʞʘʝʪ 

ʦʩʪʘʚʘʪʴʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʦʙʱʝʩʪʚʝʥ-

ʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʚʝʪʝʨʠʥʘʨʠʠ ʚʦ ʤʥʦʛʠʭ ʯʘ-

ʩʪʷʭ ʤʠʨʘ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʫʢʫʩʘ, ʠʥʢʫʙʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʜʣʠʪʩʷ ʚ ʩʨʝʜʥʝʤ ʦʪ 15 ʜʦ 45 ʩʫʪʦʢ, ʘ ʩʢʦ-

ʨʦʩʪʴ ʧʨʦʜʚʠʞʝʥʠʷ ʚʠʨʫʩʘ ʚ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʩʦ-

ʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 8 ʩʤ ʚ ʜʝʥʴ [11]. ɹʝʰʝʥʩʪʚʦ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʪ ʯʝʣʦʚʝʢʘ ʢ ʯʝʣʦʚʝʢʫ 

ð ʭʦʪʷ ʦʯʝʥʴ ʨʝʜʢʦ, ʦʥ ʤʦʞʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʦʪ 

ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʢ ʜʨʫʛʦʤʫ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʣʘʥʪʘ-

ʮʠʠ ʦʨʛʘʥʦʚ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʘ ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʝʨʝ-

ʜʘʯʘ ʚʠʨʫʩʘ ʦʪ ʤʘʪʝʨʠ, ʫʢʫʰʝʥʥʦʡ ʞʠʚʦʪʥʳʤ, ʨʝ-

ʙʝʥʢʫ. ʊʘʢʞʝ ʚʠʨʫʩ ʙʝʰʝʥʩʪʚʘ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʝʥ 

ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʘ ʥʠʟʢʠʝ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʧʦʜʚʝʨʛʘʶʪ ʣʠʰʴ ʢ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʶ. 

ʃʠʰʴ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ ʣʫʯʠ ʩʧʦʩʦʙʥʳ ʠʭ ʦʙʝʟ-

ʚʨʝʜʠʪʴ. 

ɺʠʨʫʩ ʙʝʰʝʥʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʣʠʯʥʳʝ ʤʝʭʘ-

ʥʠʟʤʳ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ ʭʦʟʷ-

ʠʥʘ. ɹʫʜʫʯʠ ʢʨʫʧʥʳʤ ʟʦʦʥʦʟʦʤ, ʪʦʯʥʘʷ ʠ ʙʳʩʪʨʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʚʘʞʥʘ ʜʣʷ ʨʘʥʥʝʛʦ ʣʝʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʟʘʙʦʣʝʚʘʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʣʝʪʘʣʴ-

ʥʳʡ ʠʩʭʦʜ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʚʝʜʝʥʠʝ ʘʥʪʠ-

ʨʘʙʠʯʝʩʢʦʡ ʚʘʢʮʠʥʳ ʫʢʫʰʝʥʥʦʤʫ. ɺʘʢʮʠʥʘ ʧʨʦʪʠʚ 

ʙʝʰʝʥʩʪʚʘ ʩʧʦʩʦʙʥʘ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦ-

ʚʝʥʴ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ. ʅʘʣʠʯʠʝ ʚ ʩʳ-

ʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚʠʨʫʩ-

ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʢʮʠʥʘʮʠʠ, ʪʘʢ ʢʘʢ ʪʦʣʴʢʦ ʚʠʨʫʩ-

ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʘʥʪʠʪʝʣʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʩ-

ʥʦʚʘ ʟʘʱʠʪʳ ʧʨʦʪʠʚ ʨʘʙʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ [8]. 

ʀʩʪʦʨʠʷ 

ɹʝʰʝʥʩʪʚʦ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʜʨʝʚʥʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ɺʧʝʨ-

ʚʳʝ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʦ ɼʝʤʦʢʨʠ-

ʪʦʤ ʚ V ʚʝʢʝ ʜʦ ʥ. ʵ. ɺ IV ʚʝʢʝ ʜʦ ʥ.ʵ. - ɸʨʠʩʪʦʪʝʣʴ 

ʚʧʝʨʚʳʝ ʦʧʠʩʳʚʘʝʪ ʙʝʰʝʥʩʪʚʦ ʞʠʚʦʪʥʳʭ, ʘ ʚ 1 ʚ. 

ʥ.ʵ. ʦ ʟʘʙʦʣʝʚʘʥʠʠ ʣʶʜʝʡ ʫʧʦʤʠʥʘʝʪ ʨʠʤʩʢʠʡ ʚʨʘʯ 

ʂʦʨʥʝʣʠʡ ʎʝʣʴʟ, ʥʘʟʚʘʚ ʝʛʦ ʚʦʜʦʙʦʷʟʥʴʶ. ɼʦ 1978 

ʛ. ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʝʝ 300 ʩʦʯʠʥʝʥʠʡ ʦ ʙʝ-

ʰʝʥʩʪʚʝ, ʚ ʢʦʪʦʨʳʭ ʦʧʨʦʚʝʨʛʘʣʦʩʴ ʤʥʝʥʠʝ ʦ ʚʦʟ-

ʤʦʞʥʦʩʪʷʭ ʩʧʦʥʪʘʥʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʦʣʝʟʥʠ; 

ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʟʘʨʘʟʠʪʝʣʴʥʦʩʪʠ ʩʘʤʦʡ ʙʦʣʝʟʥʠ. 

ɼʦ ʦʪʢʨʳʪʠʷ ʇʘʩʪʝʨʘ ʚ 1885 ʛʦʜʫ ʥʝ ʙʳʣʦ ʥʠ-

ʢʘʢʦʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠʣʠ ʣʝ-

ʯʝʙʥʦʛʦ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ. ʀ ʚ 1801 ʛ. ʙʳʣʘ ʜʦʢʘ-

ʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʩʦʤ ʙʝʰʝʥʩʪʚʘ ʩʦ 

ʩʣʶʥʦʡ ʙʦʣʴʥʦʛʦ ʞʠʚʦʪʥʦʛʦ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʘʯʘʣʠʩʴ 

ʦʧʳʪʳ ʃʫʠ ʇʘʩʪʝʨʘ ʠ ʝʛʦ ʫʯʝʥʠʢʦʚ ʕ. ʈʫ ʠ ʐ. ʐʘʤ-

ʙʝʨʣʘʥ ʚ ʇʘʨʠʞʝ. ɺ 1881 ʛ. ʠʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚʦʟʙʫʜʠʪʝʣʴ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ ʣʦʢʘʣʠʟʫʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ. ɿʘʪʝʤ ʠʤʠ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʚʳʨʘʙʦʪʢʠ çʬʠʢʩʠʨʦ-

ʚʘʥʥʦʛʦè ʠʣʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ ʩ 

ʠʥʢʫʙʘʮʠʝʡ ʚ 7 ʜʥʝʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʝ, ʪ.ʢ. ʧʨʠ ʚʚʝʜʝʥʠʠ ʧʦʜʢʦʞʥʦ ʟʘʙʦʣʝʚʘʥʠʝ 

ʥʝ ʥʘʩʪʫʧʘʝʪ. ʄʝʪʦʜʦʤ ʜʣʷ ʦʩʣʘʙʣʝʥʠʷ ʚʠʨʫʣʝʥʪʥʦ-

ʩʪʠ ʙʳʣ ʚʳʙʨʘʥ ʚʳʩʫʰʠʚʘʥʠʝ. ʊʘʢ ʢʘʢ ʪʘʢʘʷ ʩʫʰʢʘ 

ʜʘʚʘʣʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʪʝʧʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʤʦʟʛ 

ʥʘʯʘʣʠ ʧʨʠʤʝʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʚʘʢʮʠʥʳ. ʇʨʠʚʠʚʢʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʜʝʣʘʥʳ ʚʦ ʚʨʝʤʷ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʠ ʪʦʛʜʘ ʦʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʘ ʦʙ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʇʘʩʪʝʨ ʠ ʝʛʦ ʩʦʪʨʫʜʥʠʢʠ 

ʧʨʝʜʣʦʞʠʣʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʧʨʝʜʦ-

ʭʨʘʥʝʥʠʷ ʦʪ ʟʘʙʦʣʝʚʘʥʠʷ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ.  

ʅʦ ʧʦʟʞʝ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚʳʩʫʰʠʚʘʥʠʝ ʟʘʨʘ-

ʞʝʥʥʦʛʦ ʤʦʟʛʘ ʧʨʠʚʦʜʠʪ ʚʠʨʫʩ ʙʝʰʝʥʩʪʚʘ ʥʝ ʧʨʦ-

ʩʪʦ ʢ ʦʩʣʘʙʣʝʥʠʶ, ʘ ʢ ʧʦʣʥʦʡ ʧʦʪʝʨʝ ʚʠʨʫʣʝʥʪʥʦ-

ʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʥʝʟʥʘʥʠʶ, ʚʤʝʩʪʦ ʦʩʣʘʙʣʝʥ-

ʥʳʭ ʞʠʚʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʥ ʩʦʟʜʘʣ 

ʥʝʡʪʨʘʣʠʟʦʚʘʥʥʳʡ ʘʛʝʥʪ ʠ ʦʪʢʨʳʣ ʧʫʪʴ ʜʣʷ ʨʘʟʨʘ-

ʙʦʪʢʠ ʚʘʢʮʠʥ ʚʪʦʨʦʛʦ ʢʣʘʩʩʘ, ʠʟʚʝʩʪʥʳʭ ʢʘʢ ʠʥʘʢ-

ʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ.  

ɺ 1892 ʛ. ɺ.ɹʘʙʝʰ, ʘ ʚ 1903 ʛ. ɸ.ʅʝʛʨʠ ʦʙʥʘʨʫ-

ʞʠʣʠ ʠ ʦʧʠʩʘʣʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ 

ʚʢʣʶʯʝʥʠʷ ʚ ʥʝʡʨʦʮʠʪʘʭ ʧʦʛʠʙʰʠʭ ʦʪ ʙʝʰʝʥʩʪʚʘ 

ʞʠʚʦʪʥʳʭ, ʯʝʤ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʙʣʝʛʯʠʣʠ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʤʝʨʪʥʦʛʦ ʜʠʘʛʥʦʟʘ, ʪʦʣʴʢʦ ʩ 1950 

ʛ. ʵʪʠ ʚʢʣʶʯʝʥʠʷ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʪʝʣʴʮʘʤʠ ɹʘʙʝʰʘ 

ï ʅʝʛʨʠ. ɺ 1903 ʛ. ʩʦʪʨʫʜʥʠʢ ʠʥʩʪʠʪʫʪʘ ʇʘʩʪʝʨʘ ʚ 

ʇʘʨʠʞʝ ʇ. ʈʝʤʣʝʥʞʝ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʚʦʟʙʫʜʠʪʝʣʝʤ 

ʙʝʰʝʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʝ ʙʘʢʪʝʨʠʷ, ʘ ʬʠʣʴʪʨʫʶʱʠʡʩʷ 

ʚʠʨʫʩ, ʦʙʣʘʜʘʶʱʠʡ ʩʚʦʡʩʪʚʦʤ ʦʙʣʠʛʘʪʥʦʛʦ ʧʘʨʘ-

ʟʠʪʘ. 

ɺʩʢʦʨʝ ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʤʦʜʠʬʠʢʘʮʠʡ 

ʚʘʢʮʠʥʳ ʇʘʩʪʝʨʘ. ʌʠʣʠʧʩ ʧʨʝʜʣʦʞʠʣ ʩʦʜʝʨʞʘʪʴ 

ʚʠʨʫʩʩʦʜʝʨʞʘʱʫʶ ʤʦʟʛʦʚʫʶ ʚʟʚʝʩʴ ʚ ʛʣʠʮʝʨʠʥʝ, ʘ 

ʧʝʨʝʜ ʚʘʢʮʠʥʘʮʠʝʡ ʨʘʟʚʦʜʠʪʴ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ 

ʨʘʩʪʚʦʨʝ ʠ ʬʝʥʦʣʝ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʜʣʠʪʴ ʩʨʦʢ 

ʛʦʜʥʦʩʪʠ ʚʘʢʮʠʥʳ ʜʦ 1 ʤʝʩʷʮʘ [4].  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʚʚʝʜʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ 

ʞʠʚʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚʠʨʫʩʘ ʙʳʣʠ ʩʦʟʜʘʥʳ ʘʥ-

ʪʠʨʘʙʠʯʝʩʢʠʝ ʚʘʢʮʠʥʳ, ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 
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ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʧʫʪʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝ-

ʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʀʟ ʘʥʪʠʨʘʙʠʯʝʩʢʠʭ ʚʘʢʮʠʥ, ʧʨʠ-

ʛʦʪʦʚʣʝʥʥʳʭ ʤʝʪʦʜʘʤʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʡ, ʚ 

ʧʨʘʢʪʠʢʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʘʢʮʠʥʘ, 

ʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʜʝʡʩʪʚʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫ-

ʯʝʡ ʧʨʝʜʣʦʞʝʥʘ ʋʵʙʩʪʝʨʦʤ ʠ ʂʘʩʘʣʴʩʦʤ. ɺ 1907 ʛ. 

ʌʝʨʤʠ ʧʨʝʜʣʦʞʠʣ ʜʣʷ ʠʥʘʢʪʠʚʘʮʠʠ ʘʥʪʠʨʘʙʠʯʝ-

ʩʢʠʭ ʚʘʢʮʠʥ ʬʝʥʦʣ. ʊʘʢʘʷ ʚʘʢʮʠʥʘ ʩʦʜʝʨʞʠʪ ʥʝʢʦ-

ʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʛʦ ʚʠʨʫʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ 

ʨʘʟʚʠʪʠʶ ʦʩʣʦʞʥʝʥʠʡ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʣʘʙʦʨʘʪʦʨ-

ʥʦʝ ʙʝʰʝʥʩʪʚʦè. ʈʝʤʣʝʥʞʝ ʧʨʝʜʣʦʞʠʣ ʛʦʪʦʚʠʪʴ ʘʥ-

ʪʠʨʘʙʠʯʝʩʢʠʝ ʚʘʢʮʠʥʳ ʧʫʪʝʤ ʦʩʣʘʙʣʝʥʠʷ ʬʠʢʩʠʨʦ-

ʚʘʥʥʦʛʦ ʚʠʨʫʩʘ ʵʬʠʨʦʤ. ɺʘʢʮʠʥʘ ʍʝʤʧʪʘ, ʯʘʩʪʠʯʥʦ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʡ, ʪʘʢʞʝ ʚʳʟʳʚʘʣʘ ʦʩʣʦʞʥʝʥʠʷ. 

ʄʦʜʠʬʠʢʘʮʠʝʡ ʚʘʢʮʠʥʳ ʌʝʨʤʠ ʩʪʘʣʘ ʰʠʨʦʢʦ ʧʨʠ-

ʤʝʥʷʶʱʘʷʩʷ ʟʘ ʨʫʙʝʞʦʤ ʚʘʢʮʠʥʘ ʉʝʤʧʣʘ, ʠʤʝʶʱʘʷ 

ʧʦʣʥʦʩʪʴʶ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʚʠʨʫʩ ʙʝʰʝʥʩʪʚʘ, ʥʦ 

ʠʟ-ʟʘ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʤʠʝʣʠʥʘ ʥʝʨʝʜʢʦ ʚʳʟʳʚʘʣʠ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʠ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʨʝʘʢʪʦʛʝʥʥʦʩʪʠ ʙʳʣ ʥʘʣʘʞʝʥ ʚʳʧʫʩʢ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ ʥʘ ʦʩʥʦʚʝ ʚʠʨʫʩʘ ʠʟ 

ʤʦʟʛʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ [10], ʦʜʥʘʢʦ ʠ ʵʪʠ 

ʚʘʢʮʠʥʳ ʦʢʘʟʘʣʠʩʴ ʵʥʮʝʬʘʣʠʪʦʛʝʥʥʳʤʠ. ʊʘʢʦʡ ʪʠʧ 

ʚʘʢʮʠʥʳ, ʚʳʚʝʜʝʥʥʘʷ ʠʟ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʦʚʝʮ, ʧʦ-

ʧʨʝʞʥʝʤʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʕʬʠʦʧʠʠ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʘ ʚʘʢʮʠʥʘ ʥʝ ʧʦʦʱʨʷʝʪʩʷ ɺʆɿ 

ʩ 1990-ʭ ʛʦʜʦʚ. ɽʱʝ ʦʜʥʠʤ ʦʙʱʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʚʩʝʭ 

ʧʨʠʤʝʥʷʝʤʳʭ ʪʦʛʜʘ ʚʘʢʮʠʥ ʷʚʣʷʝʪʩʷ ʠʭ ʪʝʨʤʦʣʘ-

ʙʠʣʴʥʦʩʪʴ ʠ ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʨʦʢ ʛʦʜʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʥʥʦʡ ʪʢʘʥʝʚʦʡ ʚʘʢʮʠʥʳ 

ʙʳʣʦ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʚʳ-

ʟʳʚʘʣ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʳʡ ʵʥʮʝʬʘʣʠʪ. ʕʪʦʪ ʪʠʧ ʚʘʢ-

ʮʠʥʳ ʦʩʪʘʚʘʣʩʷ ʩʚʷʟʘʥʥʳʤ ʩ ʪʷʞʝʣʳʤʠ ʥʝʚʨʦʣʦʛʠ-

ʯʝʩʢʠʤʠ ʨʝʘʢʮʠʷʤʠ ʠʟ-ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʥʪʠʪʝʣ 

ʧʨʦʪʠʚ ʤʠʝʣʠʥʘ ʠʣʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ 

ʞʠʚʦʪʥʳʭ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʧʨʦʜʫʢʪʝ. ɹʝʣʦʢ ʤʠ-

ʝʣʠʥʘ ʚ ʚʘʢʮʠʥʝ ʩʪʠʤʫʣʠʨʫʝʪ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʠ ʚ 

ʪʦ ʞʝ ʚʨʝʤʷ ʜʝʡʩʪʚʫʝʪ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʨʝʮʠʧʠ-

ʝʥʪʘ. ʅʘʣʠʯʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʞʠʚʦʛʦ ʚʠʨʫʩʘ ʚ ʥʝʢʦʪʦ-

ʨʳʭ ʨʘʥʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʥʘʢ-

ʪʠʚʘʮʠʠ ʧʨʠʚʝʣʦ ʢ ʩʘʤʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʥʥʦʡ ʚʘʢʮʠʥʳ 

ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʢʨʘʱʘʣʦʩʴ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʨʝʢʦʤʝʥʜʦ-

ʚʘʥʦ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

(ɺʆɿ). 

ʊʘʢʞʝ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʨʘʟʥʳʝ ʧʨʠʝʤʳ ʦʙʨʘ-

ʙʦʪʢʠ ʚʘʢʮʠʥ ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʚʦʟʜʝʡ-

ʩʪʚʠʷʤʠ ʩ ʮʝʣʴʶ ʦʯʠʩʪʢʠ ʚʘʢʮʠʥ ʦʪ ʙʘʣʣʘʩʪʥʳʭ ʚʝ-

ʱʝʩʪʚ. ɺ 1928 ʛ. ɸ.ɺ. ʇʦʥʦʤʘʨʝʚ ʠ ʅ.ʅ. ʉʦʣʦʚʴʝʚ 

ʧʨʝʜʣʦʞʠʣʠ ʦʯʠʩʪʢʫ ʘʥʪʠʨʘʙʠʯʝʩʢʠʭ ʚʘʢʮʠʥ ʦʙʨʘ-

ʙʦʪʢʦʡ ʞʠʜʢʠʤ ʧʘʨʘʬʠʥʦʤ ʠ ʧʝʪʨʦʣʝʡʥʳʤ ʵʬʠʨʦʤ. 

ʕʪʦʪ ʤʝʪʦʜ ʦʯʠʩʪʢʠ ʦʢʘʟʘʣʩʷ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʤʝʪʦʜʘ ʦʯʠʩʪʢʠ ʍʝʙʝʣʘ ʧʨʠ ʦʙʨʘ-

ʙʦʪʢʝ ʙʝʥʟʦʣʦʤ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʘʥʪʠʨʘʙʠʯʝ-

ʩʢʠʭ ʚʘʢʮʠʥ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠʭ ʩʚʦʡʩʪʚ ʍʘʨʨʠʩ ʠ 

ʐʘʢʢʝʣʣ (D.L. Harris, L.F. Shackell) ʧʨʝʜʣʦʞʠʣʠ 

ʚʳʩʫʰʠʚʘʥʠʝ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʪʝʭ-

ʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʚʘʢʮʠʥ ʩʪʘʣʦ ʚʳʨʘʱʠʚʘʥʠʝ ʚʠ-

ʨʫʩʘ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ. ʇʝʨʚʳʝ ʘʥʪʠʨʘʙʠʯʝʩʢʠʝ 

ʚʘʢʮʠʥʳ ʥʘ ʦʩʥʦʚʝ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʧʦʷʚʠʣʠʩʴ ʚ 

ʢʦʥʮʝ 60-ʭ ʛʦʜʦʚ [13]. ɸʥʪʠʨʘʙʠʯʝʩʢʠʝ ʚʘʢʮʠʥʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʫʩʪʫʧʘʶʪ ʚ ʦʪʥʦʰʝ-

ʥʠʠ ʯʠʩʪʦʪʳ, ʘʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʘʢʮʠʥʘʤ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʥʘ ʦʩʥʦʚʝ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ. ʊʘʢʞʝ 

ʙʣʘʛʦʜʘʨʷ ʪʝʭʥʦʣʦʛʠʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʠʨʫʩʘ ʙʝ-

ʰʝʥʩʪʚʘ ʚ ʢʣʝʪʦʯʥʦʡ ʢʫʣʴʪʫʨʝ ʧʨʦʠʟʦʰʣʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʫʧʨʦʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʢʮʠʥ ʚ ʢʨʫʧ-

ʥʳʭ ʤʘʩʰʪʘʙʘʭ. 

ʅʘʯʠʥʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʝ ʢʣʝʪʦʯʥʳʝ 

ʩʫʙʩʪʨʘʪʳ, ʢʘʢ ʜʠʧʣʦʠʜʥʳʝ ʢʣʝʪʢʠ ʯʝʣʦʚʝʢʘ, ʜʠ-

ʧʣʦʠʜʥʳʝ ʢʣʝʪʢʠ ʟʘʨʦʜʳʰʘ ʤʘʢʘʢ ʨʝʟʫʩ, ʢʣʝʪʢʠ ʧʦ-

ʯʝʢ ʘʬʨʠʢʘʥʩʢʠʭ ʟʝʣʝʥʳʭ ʤʘʨʪʳʰʝʢ (Vero), ʧʝʨ-

ʚʠʯʥʳʝ ʢʣʝʪʢʠ ʧʦʯʝʢ ʩʠʨʠʡʩʢʦʛʦ ʭʦʤʷʯʢʘ (BHK-

21), ʢʫʨʠʥʳʝ ʠ ʫʪʠʥʳʝ ʵʤʙʨʠʦʥʳ [14].  

ɺ ʦʙʱʝʤ, ʩ ʤʦʤʝʥʪʘ ʚʚʝʜʝʥʠʷ ʧʝʨʚʦʡ ʚʘʢʮʠʥʳ 

ʇʘʩʪʝʨʦʤ ʚ 1885 ʛʦʜʫ, ʤʥʦʛʠʝ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʙʝ-

ʰʝʥʩʪʚʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟ-

ʣʠʯʥʳʭ ʢʣʝʪʦʯʥʳʭ ʩʫʙʩʪʨʘʪʦʚ, ʚʢʣʶʯʘʷ ʤʦʟʛ ʞʠ-

ʚʦʪʥʳʭ, ʵʤʙʨʠʦʥʳ ʧʪʠʮ, ʧʝʨʚʠʯʥʳʝ ʢʣʝʪʢʠ ʤʣʝʢʦ-

ʧʠʪʘʶʱʠʭ, ʢʣʝʪʢʠ ʯʝʣʦʚʝʢʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ ʙʳʣʘ ʪʘʢʞʝ ʧʨʦʠʟʚʝʜʝʥʘ 

ʚ ʥʝʡʨʦʥʥʳʭ ʪʢʘʥʷʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʙʦʣʝʝ 100 ʣʝʪ 

ʥʘʟʘʜ, ʚʘʢʮʠʥʳ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʚ ʢʣʝʪʦʯʥʦʡ ʢʫʣʴ-

ʪʫʨʝ ʠ ʵʤʙʨʠʦʥʠʨʦʚʘʥʥʳʭ ʷʡʮʘʭ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʠʣʠ ʩʤʝʨʪʥʦʩʪʴ ʣʶʜʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʡ ʧʦʟʚʦʣʠʣʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʚʘʢʮʠʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʥʦʩʠʪʝʣʝʡ ʠ ʢʫʣʴ-

ʪʫʨ ʚ ʙʠʦʨʝʘʢʪʦʨʘʭ. ʊʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʚʘʢʮʠʥ 

ʧʦʩʪʦʷʥʥʦ ʪʨʝʙʫʶʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʣʷ ʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨ ʠ ʚʠ-

ʨʫʩʘ ʙʝʰʝʥʩʪʚʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʠʥʘʢʪʠʚʘ-

ʮʠʠ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʘʥʪʠʛʝʥʥʦʡ ʠ ʠʤʤʫʥʦʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. 

ʄʦʨʬʦʣʦʛʠʷ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ 

ɺʠʨʫʩ, ʚʳʟʳʚʘʶʱʠʡ ʙʝʰʝʥʩʪʚʦ, ʦʪʥʦʩʠʪʩʷ ʢ 

ʛʨʫʧʧʝ ʤʠʢʩʦʚʠʨʫʩʦʚ ʨʦʜʘ Lyssavirus ʩʝʤʝʡʩʪʚʘ 

Rhabdoviridae. ɺʩʝ ʣʠʩʩʘʚʠʨʫʩʳ ʷʚʣʷʶʪʩʷ ʥʝʡʨʦ-

ʪʨʦʧʥʳʤʠ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʘʛʝʥʪʘʤʠ, ʩʧʦʩʦʙʥʳʝ 

ʧʦʜʦʨʚʘʪʴ ʣʶʙʦʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʭʦʟʷʠʥʘ, ʢʦʪʦ-

ʨʳʡ ʫʩʪʘʥʦʚʣʝʥ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜ ʠʥʬʝʢʮʠʠ 

ʷʚʣʷʝʪʩʷ ʬʘʪʘʣʴʥʳʤ ʧʦʯʪʠ ʚ 100% ʩʣʫʯʘʝʚ. ʇʫʣʝ-

ʚʠʜʥʳʝ ʚʠʨʠʦʥʳ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ ʠʤʝʶʪ ʜʣʠʥʫ å 

180 ʥʤ (100-430 ʥʤ), ʜʠʘʤʝʪʨ å 75 ʥʤ (45-100 ʥʤ) 

[12]. ɺʥʝʰʥʶʶ ʯʘʩʪʴ ʦʙʦʣʦʯʢʠ ʚʠʨʫʩʘ ʩʦʩʪʘʚʣʷʶʪ 

ʧʝʧʣʦʤʝʨʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʛʝʤʘʛʣʶʪʠʥ, ʘʢʪʠʚ-

ʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ 0-4Áʉ, ʘ ʚʥʫʪʨʠ ʚʠʨʠʦʥʘ ʥʘʭʦʜʠʪʩʷ ʩʧʠʨʘʣʴ-

ʥʳʡ ʥʫʢʣʝʦʢʘʧʩʠʜ. ʋ ʚʩʝʭ Rhabdoviridae ʛʝʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥ ʝʜʠʥʦʡ ʦʜʥʦʩʧʠʨʘʣʴʥʦʡ ʣʠʥʝʡʥʦʡ ʤʦ-

ʣʝʢʫʣʦʡ ʤʠʥʫʩ ʈʅʂ, ʩʦʜʝʨʞʘʱʠʡ 12000 ʥʫʢʣʝʦʪʠ-

ʜʦʚ ʠ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʦʢʦʣʦ 3,8 ʤʝʛʘʜʘʣʴ-

ʪʦʥ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʥʝʛʘʪʠʚʥʫʶ ʥʠʪʴ, ʪʦ 

ʝʩʪʴ ʢʦʤʧʣʝʤʝʥʪʘʨʥʫʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʈʅʂ ʜʣʷ 

ʚʠʨʫʩʥʳʭ ʙʝʣʢʦʚ. ʈʅʂ ʚʠʨʫʩʘ ʢʦʜʠʨʫʝʪ ʧʷʪʴ ʙʝʣ-

ʢʦʚ:  

G (ɻʣʠʢʦʧʨʦʪʝʠʥ) ʙʝʣʦʢ - ʦʪʚʝʯʘʝʪ ʟʘ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʢʣʝʪʦʢ-ʤʠʰʝʥʝʡ [15], 

ʪʘʢʞʝ ʩʚʷʟʳʚʘʥʠʝ ʦʙʦʣʦʯʢʠ ʚʠʨʫʩʘ ʩ ʵʥʜʦʩʦʤʘʣʴ-

ʥʦʡ ʤʝʤʙʨʘʥʦʡ ʭʦʟʷʠʥʘ. ɹʝʣʦʢ ʫʩʠʣʠʚʘʝʪ ʧʨʦʥʠʢ-

ʥʦʚʝʥʠʝ ʚʠʨʫʩʘ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ ʎʅʉ.  
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M (ʤʘʪʨʠʯʥʳʡ) ʙʝʣʦʢ ï ʧʦʤʦʛʘʝʪ ʢʦʥʜʝʥʩʠʨʦ-

ʚʘʪʴ ʥʫʢʣʝʦʢʘʧʩʠʜ ʚ ʩʧʠʨʘʣʴʥʫʶ ʬʦʨʤʫ, ʦʙʨʘʟʫʝʪ 

ʩʪʨʫʢʪʫʨʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʪʨʦʩʪʢʦʚ, 

ʚʳʩʪʫʧʘʶʱʠʭ ʠʟ ʤʝʤʙʨʘʥʥʳʭ ʙʝʣʢʦʚ, ʧʦʢʨʳʪʳʭ ʚ 

ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʣʠʧʠʜʘʤʠ.  

N (ʥʫʢʣʝʦʧʨʦʪʝʠʥ) ʙʝʣʦʢ - ʟʘʱʠʪʘ ʛʝʥʦʤʘ ʦʪ 

ʥʫʢʣʝʘʟ ʠ ʫʜʝʨʞʠʚʘʥʠʝ ʝʛʦ ʚ ʢʦʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦ-

ʜʠʤʘʷ ʜʣʷ ʪʨʘʥʩʢʨʠʧʮʠʠ.  

L (ʈʅʂ-ʟʘʚʠʩʠʤʘʷ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʘ, ʪʨʘʥ-

ʩʢʨʠʧʪʘʟʘ) ʙʝʣʦʢ - ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʘʥʩʢʨʠʧʮʠʶ. 

ʈ (ʬʦʩʬʦʧʨʦʪʝʠʥ) ʙʝʣʦʢ - ʩʧʦʩʦʙʝʥ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʦʚʘʪʴ ʩ N-ʙʝʣʢʦʤ ʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʢʦʤʧʦ-

ʥʝʥʪʦʤ ʠ ʨʝʛʫʣʷʪʦʨʥʳʤ ʙʝʣʢʦʤ, ʩʚʷʟʳʚʘʶʱʠʤ L-

ʙʝʣʦʢ ʚ ʢʦʤʧʣʝʢʩ ʩ ʚʠʨʫʩʥʳʤ ʛʝʥʦʤʦʤ [9]. ʆʥ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʫʝʪ ʩ N-ʙʝʣʢʦʤ ʠ L-ʙʝʣʢʦʤ ʯʝʨʝʟ ʦʙʣʘ-

ʩʪʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʜʣʷ ʢʘʞ-

ʜʦʛʦ ʠʟ ʥʠʭ. ʊʘʢ ʞʝ ʬʨʘʛʤʝʥʪʳ P-ʙʝʣʢʘ ʩʧʦʩʦʙʥʳ 

ʠʥʛʠʙʠʨʦʚʘʪʴ ʚʳʨʘʙʦʪʢʫ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʠʥʪʝʨ-

ʬʝʨʦʥʘ [7]. 

 ɹʣʘʛʦʜʘʨʷ ʪʨʝʤ ʙʝʣʢʘʤ (ʥʫʢʣʝʦʧʨʦʪʝʠʥ, 

ʬʦʩʬʦʧʨʦʪʝʠʥ, ʧʦʣʠʤʝʨʘʟʘ) ʛʝʥʦʤʥʘʷ ʈʅʂ ʩʧʦ-

ʩʦʙʥʘ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮʳ ʜʣʷ ʨʝʧʣʠʢʘ-

ʮʠʠ ʠ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʧʨʠ ʵʪʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʨʠʙʦ-

ʥʫʢʣʝʦʧʨʦʪʝʠʥ (ʈʅʇ). ʈʅʇ ʩʧʦʩʦʙʝʥ ʩʚʷʟʳʚʘʪʴ 

ʢʦʤʧʣʠʤʝʥʪ ʠ ʥʝ ʦʙʣʘʜʘʝʪ ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʝʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. 

ʇʘʪʦʛʝʥʝʟ 

ʉʢʦʨʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʨʫʩʘ ʵʬʬʝʢʪʠʚʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʦʪ ʢʣʝʪʢʠ ʢ ʢʣʝʪʢʝ ʠ ʩʢʦʨʦʩʪʴ ʨʝ-

ʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʧʘʪʦʛʝʥʥʦʩʪʴ ʚʠʨʫʩʘ ʙʝʰʝʥ-

ʩʪʚʘ. ɺʠʨʫʩ ʙʝʰʝʥʩʪʚʘ ʧʦʧʘʜʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦ-

ʚʝʢʘ ʯʝʨʝʟ ʫʢʫʩ ʣʠʙʦ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʥʘ ʧʦʚʨʝʞʜʸʥ-

ʥʫʶ ʢʦʞʫ ʠʣʠ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ-

ʚʨʝʞʜʝʥʥʳʝ). ɺʠʨʫʩ ʥʝ ʤʦʞʝʪ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ 

ʥʝʧʦʚʨʝʞʜʝʥʥʫʶ ʢʦʞʫ. ʇʝʨʠʦʜ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʫʢʫʩʦʤ ʠ ʥʘʯʘʣʦʤ ʩʠʤʧʪʦʤʦʚ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 

ʦʜʥʦʛʦ ʜʦ ʪʨʝʭ ʤʝʩʷʮʝʚ, ʥʦ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 

ʤʝʥʝʝ ʯʝʤ ʦʜʥʦʡ ʥʝʜʝʣʠ ʜʦ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦʛʦ ʛʦʜʘ. 

ɺʠʨʫʩ ʥʘʭʦʜʠʪʩʷ ʚ ʤʝʩʪʝ ʚʥʝʜʨʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʧʦ 

ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʜʦ 

ʰʝʩʪʠ ʜʥʝʡ [6].  

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʚʠʨʫʩ ʤʦʞʝʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚ 

ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʥʘʭ, ʧʨʝʞʜʝ ʯʝʤ ʚʪʦʨʛʘʪʴʩʷ ʚ 

ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʠʟʚʝʩʪʠ ʜʦʩʪʘ-

ʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʨʫʩʘ ʜʣʷ ʚʪʦʨʞʝʥʠʷ ʚ ʧʝʨʠʬʝ-

ʨʠʯʝʩʢʠʝ ʥʝʨʚʳ. ʕʪʦʪ ʚʠʨʫʩ ʨʘʟʤʥʦʞʘʝʪʩʷ ʤʝʜ-

ʣʝʥʥʦ ʠ ʥʝ ʩʪʠʤʫʣʠʨʫʝʪ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. ɺʠʨʫʩ 

ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʢ ʥʝʨʚʥʳʤ ʢʣʝʪʢʘʤ ʯʝʨʝʟ ʨʝʮʝʧʪʦʨʳ 

ʘʮʝʪʠʣʭʦʣʠʥʘ. ɿʘʪʝʤ ʦʥ ʧʨʦʜʚʠʛʘʝʪʩʷ ʧʦ ʧʝʨʠʬʝʨʠ-

ʯʝʩʢʠʤ ʥʝʨʚʘʤ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ ʚ ʜʝʥʴ ʠ ʧʨʦʥʠʢʘʝʪ ʚ ʮʝʥ-

ʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟ-

ʤʥʦʞʝʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʚʠʨʫʩʘ. ʕʪʦʪ ʧʫʪʴ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ ï ʛʝʤʘʪʦʛʝʥʥʳʡ ʧʫʪʴ. ʈʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʚʠʨʫʩʘ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʨʝʪʨʦʛʨʘʜʥʳʡ 

(ʧʨʦʢʩʠʤʘʣʴʥʳʡ) ʘʢʩʦʧʣʘʟʤʘʪʠʯʝʩʢʠʡ ʧʦʪʦʢ. ɺʠ-

ʨʫʩ ʥʘʯʠʥʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʮʝʥʪʨʦʙʝʞʥʦ ʠ ʧʦ-

ʧʘʜʘʝʪ ʚ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ, ʥʘʧʨʠʤʝʨ, 

ʩʣʶʥʥʳʝ ʠ ʩʣʸʟʥʳʝ ʞʝʣʝʟʳ. ʉʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʚʠʨʫʩʘ ʧʦ ʥʝʨʚʥʳʤ ʩʪʚʦʣʘʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

3 ʤʤ/ʯ [1]. ɼʨʫʛʠʝ ʦʨʛʘʥʳ, ʛʜʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚʠ-

ʨʫʩ, ʚʢʣʶʯʘʶʪ ʧʦʜʞʝʣʫʜʦʯʥʫʶ ʞʝʣʝʟʫ, ʧʦʯʢʫ, 

ʩʝʨʜʮʝ, ʩʝʪʯʘʪʢʫ ʠ ʨʦʛʦʚʠʮʫ. ɺʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ 

ʠʥʬʝʢʮʠʠ ʠ ʠʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʟʘʚʠʩʷʪ ʦʪ ʚʦʟ-

ʨʘʩʪʘ ʭʦʟʷʝʚ, ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʬʦʥʘ ʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘ-

ʪʫʩʘ; ʚʠʨʫʩʥʦʛʦ ʰʪʘʤʤʘ, ʢʦʣʠʯʝʩʪʚʘ, ʪʷʞʝʩʪʠ ʨʚʘ-

ʥʳʭ ʨʘʥ ʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʦʯʢʦʡ ʚʭʦʜʘ ʠ ʎʅʉ.  

ʈʘʟʤʥʦʞʘʷʩʴ ʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʎʅʉ, ʚʠʨʫʩ ʚʳ-

ʟʳʚʘʝʪ ʦʪʝʢ, ʢʨʦʚʦʠʟʣʠʷʥʠʷ, ʜʝʛʝʥʝʨʘʮʠʶ ʠ ʥʝʢʨʦʟ 

ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ. ɺ ʮʠʪʦʧʣʘʟʤʝ ʢʣʝʪʦʢ ʧʦʨʘʞʝʥʥʦʛʦ 

ʤʦʟʛʘ (ʯʘʱʝ ʚ ʥʝʡʨʦʥʘʭ ʘʤʤʦʥʦʚʘ ʨʦʛʘ) ʦʙʨʘʟʫʶʪʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʵʦʟʠʥʦʬʠʣʴʥʳʝ ʚʢʣʶʯʝʥʠʷ (ʪʝʣʴʮʘ 

ɹʘʙʝʰʘ-ʅʝʛʨʠ), ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʢʦʧ-

ʣʝʥʠʷ ʚʠʨʫʩʥʳʭ ʥʫʢʣʝʦʢʘʧʩʠʜʦʚ, ʘ ʠʭ ʧʦʷʚʣʝʥʠʝ 

ʦʙʫʩʣʦʚʣʝʥʦ ʟʘʪʨʫʜʥʝʥʥʳʤ ʩʦʟʨʝʚʘʥʠʝʤ ʚʠʨʠʦʥʦʚ 

ʚ ʥʝʨʚʥʳʭ ʢʣʝʪʢʘʭ. ʅʦ ʵʪʠ ʚʢʣʶʯʝʥʠʷ ʥʝ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʢʘʢ ʤʠʥʠʤʫʤ ʚ 20% ʩʣʫʯʘʝʚ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, 

ʧʦʵʪʦʤʫ ʦʪʩʫʪʩʪʚʠʝ ʪʝʣʝʮ ʅʝʛʨʠ ʥʝ ʠʩʢʣʶʯʘʝʪ ʟʘ-

ʙʦʣʝʚʘʥʠʝ ʙʝʰʝʥʩʪʚʦʤ. 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘ-

ʛʥʦʩʪʠʢʠ ʩʪʘʚʠʪʩʷ ʜʠʘʛʥʦʟ ʥʘ ʙʝʰʝʥʩʪʚʦ. ɺ ʪʝʯʝʥʠʠ 

ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʝʚʦʟʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ 

ʜʠʘʛʥʦʟ, ʪʘʢ ʢʘʢ ʚʘʞʥʦ ʥʘʢʦʧʣʝʥʠʝ ʚʠʨʫʩʘ ʚ ʤʦʟʛʦ-

ʚʦʡ ʪʢʘʥʠ, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʜʠʘʛʥʦʟ ʩʪʘʚʠʪʩʷ ʧʦ-

ʩʤʝʨʪʥʦ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥ-

ʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʙʝʰʝʥʩʪʚʘ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʠʤʤʫʥʠʪʝʪʘ ʢ ʙʝʰʝʥʩʪʚʫ ʫ ʞʠʚʦʪ-

ʥʳʭ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʥʝ-

ʧʨʷʤʦʡ ʄʌɸ (ʄʝʪʦʜ ʬʣʫʦʨʝʩʮʠʨʫʶʱʠʭ ʘʥʪʠʪʝʣ), 

ʈɼʇ (ʈʝʘʢʮʠʷ ʜʠʬʬʫʟʥʦʡ ʧʨʝʮʠʧʠʪʘʮʠʠ), ʀʌɸ 

(ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ), ʈʅ (ʈʝʘʢʮʠʷ ʥʝʡʪʨʘ-

ʣʠʟʘʮʠʠ). ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʪʝʣ ʥʝʡʪʨʘʣʠ-

ʟʫʶʱʠʭ ʚʠʨʫʩ ʙʝʰʝʥʩʪʚʘ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʨʷʝʤʦʛʦ ʛʫʤʦʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, 

ʵʢʩʧʣʫʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʞʝ ʩʪʦʠʤʦ-

ʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʤʝʪʦʜʘ. 

çʅʝʧʨʷʤʦʡè ʤʝʪʦʜ ʬʣʫʦʨʝʩʮʠʨʫʶʱʠʭ ʘʥʪʠʪʝʣ 

ʄʝʪʦʜ ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʠʣʠ ʚ 1958 ʛ. Coons ʠ 

Kaplan ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʨʝʘʢʮʠʠ ʤʝʞʜʫ ʘʥʪʠʛʝʥʦʤ ʠ 

ʘʥʪʠʪʝʣʦʤ. ɿʘʪʝʤ ʙʳʣ ʤʦʜʠʬʠʮʠʨʦʚʘʥ ʘʚʪʦʨʘʤʠ 

Goldwasser ʠ Kissling ʚ 1958 ʛ. ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʜʠ-

ʘʛʥʦʩʪʠʢʝ ʙʝʰʝʥʩʪʚʘ. çʅʝʧʨʷʤʦʡè ʤʝʪʦʜ ʬʣʫʦʨʝʩ-

ʮʠʨʫʶʱʠʭ ʘʥʪʠʪʝʣ ʧʨʠʤʝʥʠʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙ-

ʨʘʟʮʦʚ ʩʳʚʦʨʦʪʢʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʠʪʝʣ ʠ ʜʣʷ ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦ-

ʜʠʤ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʘʥʪʠʛʣʦʙʫʣʠʥ ʜʘʥʥʦʛʦ ʚʠʜʘ, 

ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʡ ʩ ʬʣʫʦʨʝʩʮʝʠʥʠʟʦʪʠʦʮʠʘʥʘʪʦʤ. 

ʉʥʘʯʘʣʘ ʠʤʤʫʥʥʘʷ ʩʳʚʦʨʦʪʢʘ ʨʝʘʛʠʨʫʝʪ ʩ ʥʝʤʝʯʝ-

ʥʳʤ ʨʘʙʠʯʝʩʢʠʤ ʘʥʪʠʛʝʥʦʤ; ʧʨʠ ʥʘʣʠʯʠʠ ʛʦʤʦʣʦ-

ʛʠʯʥʳʭ ʘʥʪʠʪʝʣ ʦʙʨʘʟʫʝʪʩʷ ʥʝʤʝʯʝʥʳʡ ʢʦʤʧʣʝʢʩ 

ʘʥʪʠʛʝʥ-ʘʥʪʠʪʝʣʦ. ʕʪʦʪ ʥʝʤʝʯʝʥʳʡ ʢʦʤʧʣʝʢʩ ʦʙʨʘ-

ʙʘʪʳʚʘʶʪ ʘʥʪʠʚʠʜʦʚʳʤ ʣʶʤʠʥʝʩʮʠʨʫʶʱʠʤ ʛʘʤʤʘ-

ʛʣʦʙʫʣʠʥʦʤ, ʩʧʝʮʠʬʠʯʥʳʤ ʜʘʥʥʦʡ ʠʤʤʫʥʥʦʡ ʩʳ-

ʚʦʨʦʪʢʝ.  

ʆʧʠʩʳʚʘʷ ʧʦʜʨʦʙʥʦ: ʜʣʷ ʥʘʯʘʣʘ ʛʦʪʦʚʷʪ ʪʦʥ-

ʢʠʡ ʩʨʝʟ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ 

ʬʠʢʩʠʨʫʝʪʩʷ ʘʮʝʪʦʥʦʤ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ. ʇʦ-

ʩʣʝ ʪʨʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʦʤʳʚʘʥʠʡ ʙʫʬʝʨʥʳʤ 

ʨʘʩʪʚʦʨʦʤ, ʧʨʝʜʤʝʪʥʳʝ ʩʪʝʢʣʘ ʠʥʢʫʙʠʨʫʶʪ ʩ ʥʝʤʝ-

ʯʝʥʦʡ ʩʳʚʦʨʦʪʢʦʡ ʧʨʦʪʠʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʘʥʪʠ-

ʛʝʥʘ. ɿʘʪʝʤ ʦʢʨʘʰʠʚʘʣʠ ʣʶʤʠʥʝʩʮʠʨʫʶʱʝʡ ʘʥʪʠ-

ʚʠʜʦʚʦʡ ʩʳʚʦʨʦʪʢʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʘʥʪʠʪʝʣʘ ʢ ʙʝʣ-

ʢʘʤ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʳʚʦʨʦʪʢʠ. ʇʦʩʣʝ ʧʨʦʤʳʚʘʥʠʷ 

ʙʫʬʝʨʘ ʧʨʝʜʤʝʪʥʳʝ ʩʪʝʢʣʘ ʚʳʩʫʰʠʚʘʶʪ ʥʘ ʚʦʟʜʫʭʝ. 
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ʄʘʟʢʠ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʥʘ ʣʶʤʠʥʝʩʮʝʥʪʥʦʤ ʤʠʢʨʦ-

ʩʢʦʧʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʬʣʫʦʨʝʩʮʠʨʫʶʱʝʛʦ 

ʤʘʩʣʘ. ʉʚʝʯʝʥʠʝ ʧʦ ʧʝʨʠʬʝʨʠʠ ʦʟʥʘʯʘʝʪ ʩʧʝʮʠʬʠ-

ʯʝʩʢʦʝ ʩʚʝʯʝʥʠʝ, ʘ ʩʚʝʯʝʥʠʝ ʧʦ ʚʩʝʤʫ ʪʝʣʫ ï ʥʝʩʧʝ-

ʮʠʬʠʯʝʩʢʦʝ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʄʌɸ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ï ʩʨʦʢ ʧʦʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʳʡ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʜʚʫʭ ʯʘʩʦʚ, ʪʘʢʞʝ ʚʳʩʦʢʦʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ: ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʚʧʘʜʘʶʪ ʩ 

ʜʘʥʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʳ ʜʦ 98,7% [3]. 

ʄʠʥʫʩ ʚ ʪʦʤ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ-

ʣʫʯʘʶʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʚʝʞʝʡ ʤʦʟʛʦ-

ʚʦʡ ʪʢʘʥʠ, ʪʘʢ ʢʘʢ ʯʘʩʪʠʯʥʦ ʨʘʟʣʦʞʝʥʥʳʝ ʤʦʟʛʠ ʥʝ 

ʧʦʜʭʦʜʷʪ ʜʣʷ ʵʪʦʛʦ ʪʝʩʪʘ, ʦʯʝʥʴ ʪʨʫʜʥʦ ʜʠʬʬʝʨʝʥ-

ʮʠʨʦʚʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʬʣʫʦʨʝʩʮʝʥʮʠʶ ʠʟ-ʟʘ ʘʥ-

ʪʠʛʝʥʘ N ʦʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ, ʢʦ-

ʪʦʨʘʷ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʘʢʪʝʨʠʘʣʴ-

ʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ [16]. ʄʦʚʩʝʩʷʥʝʮ ɸ.ɸ., 

ɻʨʠʛʦʨʴʝʚʘ ʃ.ɺ., ʂʨʠʚʠʮʢʘʷ ɽ.ɽ. ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʝ ʩʚʝʯʝʥʠʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʤʘʪʝʨʠʘʣʘ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʛʣʠʮʝʨʠʥʦʤ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʦʨʦʛʦʩʪʦʷʱʝʤ ʬʣʫʦʨʝʩʮʝʥʪ-

ʥʦʤ ʤʠʢʨʦʩʢʦʧʝ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦ-

ʥʘʣʘ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʝʩʪʘ. 

ʈʝʘʢʮʠʷ ʜʠʬʬʫʟʥʦʡ ʧʨʝʮʠʧʠʪʘʮʠʠ 

ʄʝʪʦʜ ʙʳʣ ʦʧʠʩʘʥ ʚ 1955 ʛ. Scheidegger ʠ ʧʦʟʜ-

ʥʝʝ ʙʳʣ ʤʦʜʠʬʠʮʠʨʦʚʘʥ Crasset ʠ Atanasiu (1961) 

ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ. 

ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʘʥʪʠ-

ʛʝʥ ʠ ʠʤʤʫʥʥʫʶ ʩʳʚʦʨʦʪʢʫ ʩ ʘʛʘʨʦʚʳʤ ʛʝʣʝʤ ʥʘʣʠ-

ʚʘʶʪ ʥʘ ʩʪʝʢʣʦ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʚʝʜʝʥʠʷʭ, ʪʘʢ ʯʪʦʙʳ 

ʘʥʪʠʛʝʥ ʠ ʩʳʚʦʨʦʪʢʘ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʦʩʝʜʥʠʭ ʣʫʥ-

ʢʘʭ. ɽʩʣʠ ʦʥʠ ʦʢʘʞʫʪʩʷ ʛʦʤʦʣʦʛʠʯʥʳʤʠ, ʪʦ ʦʙʨʘʟʫ-

ʝʪʩʷ ʢʦʤʧʣʝʢʩ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʝʣʦ, ʢʦʪʦʨʳʡ ʦʩʝʜʘʝʪ. 

ʇʦʩʣʝ ʯʝʛʦ ʛʝʣʴ ʟʘʩʪʳʚʘʝʪ ʠ ʥʘ ʥʝʤ ʜʝʣʘʶʪ ʣʫʥʢʠ, ʚ 

ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʶʪ ʘʥʪʠʛʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʚʝʜʝ-

ʥʠʷʭ. ɸʥʪʠʛʝʥʳ, ʜʠʬʬʫʥʜʠʨʫʷ ʚ ʛʝʣʴ, ʦʙʨʘʟʦʚʳ-

ʚʘʶʪ ʩ ʘʥʪʠʪʝʣʘʤʠ ʩʚʝʪʣʳʝ ʢʦʣʴʮʝʚʳʝ ʟʦʥʳ ï ʧʨʝ-

ʮʠʧʠʪʘʮʠʠ. ʊʦʣʴʢʦ ʧʦʩʣʝ ʨʦʩʪʘ ʢʦʣʴʮʝʚʦʡ ʟʦʥʳ, 

ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʨʘʟʤʝʨ ʧʨʝʮʠʧʠʪʘʪʘ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʦʣʠʯʝʩʪʚʫ ʚʥʝʩʝʥʥʦʛʦ ʚ ʣʫʥʢʫ 

ʘʥʪʠʛʝʥʘ ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʘʥʪʠʪʝʣ ʚ ʘʛʘʨʝ. ʇʨʠ ʵʪʦʤ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘ-

ʮʠʝʡ ʘʥʪʠʪʝʣʘ ʠ ʧʣʦʱʘʜʴʶ ʧʨʝʮʠʧʠʪʘʪʘ ʠʤʝʝʪʩʷ 

ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ɺʳʧʘʜʝʥʠʝ ʧʨʝʮʠʧʠʪʘʪʘ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʞʠʜ-

ʢʦʩʪʠ. 

ɺ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦ-

ʣʷʝʪ ʙʳʩʪʨʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚʠʨʫʩ ʙʝʰʝʥʩʪʚʘ 

ʠʣʠ ʘʥʪʠʨʘʙʠʯʝʩʢʫʶ ʠʤʤʫʥʥʫʶ ʩʳʚʦʨʦʪʢʫ (45-60 

ʤʠʥ). ʊʘʢʞʝ ʧʣʶʩ ʚ ʪʦʤ, ʯʪʦ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʥʝʩʚʝʞʠʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. 

ʈɼʇ ʷʚʣʷʝʪʩʷ ʥʠʟʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʪʝʩʪʦʤ, 

ʚʳʷʚʣʝʥʠʝ ʚʠʨʫʩʥʦʛʦ ʘʥʪʠʛʝʥʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘ-

ʪʝʨʠʘʣʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 45 ʜʦ 70% ʠ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʧʨʠʩʫʪʩʪʚʠʷ ʘʥ-

ʪʠʨʘʙʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ. ʈɼʇ ʵʬʬʝʢʪʠʚʥʘ ʪʦʣʴʢʦ ʪʦ-

ʛʜʘ, ʢʦʛʜʘ ʘʥʪʠʪʝʣʘ ʠ ʘʥʪʠʛʝʥʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ 

ʨʘʚʥʦʤ ʢʦʣʠʯʝʩʪʚʝ [2]. ʉʝʣʠʤʦʚ ʄ. ɸ. ʚ ʦʧʳʪʘʭ ʥʘ 

ʢʨʦʣʠʢʘʭ, ʢʦʰʢʘʭ, ʩʦʙʘʢʘʭ, ʤʳʰʘʭ, ʫʩʪʘʥʦʚʠʣ, ʯʪʦ 

ʩ ʤʦʟʛʦʤ ʚʘʢʮʠʥʠʨʫʶʱʠʭ ʞʠʚʦʪʥʳʭ ʈɼʇ ʥʝ ʜʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʇʦʵʪʦʤʫ ʵʪʫ ʨʝʘʢʮʠʶ 

ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʴʰʝ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʤʝʪʦʜ. 

ʈʝʘʢʮʠʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʚʠʜʘ ʨʝʘʢʮʠʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

in vitro: RFFIT (rapid fluorescent focus inhibition test), 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ 1973 ʛʦʜʫ J.S. Smith ʩ ʩʦʘʚʪʦʨʘʤʠ 

ʠ FAVN, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ 1997 ʛʦʜʫ F. Cliquet ʩ ʩʦ-

ʘʚʪʦʨʘʤʠ. RFFIT ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʳʚʦ-

ʨʦʪʦʢ ʢʨʦʚʠ ʞʠʚʦʪʥʦʛʦ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʠʤ 

ʢʘʯʝʩʪʚʦʤ ʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʛʝʤʦʣʠʟʘ. ʗʚ-

ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʤʝʪʦʜʦʚ ʪʝʩʪʠʨʦ-

ʚʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ. 

FAVN, ʥʘʧʨʦʪʠʚ, ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʳʚʦ-

ʨʦʪʦʢ ʢʨʦʚʠ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ. ʄʝʪʦʜ RFFIT ʠ ʤʝ-

ʪʦʜ FAVN ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʞʠʚʦʡ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ ʚ ʨʝʘʢʮʠʶ.  

ʇʨʠ ʨʝʘʢʮʠʠ FAVN ʛʦʪʦʚʷʪ ʨʘʟʚʝʜʝʥʠʝ ʠʩʩʣʝ-

ʜʫʝʤʦʡ ʩʳʚʦʨʦʪʢʠ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʛʦʪʦʚʷʪ ʨʘʟʚʝʜʝ-

ʥʠʝ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚ ʨʘʚ-

ʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʤʝʰʠʚʘʶʪ ʚ ʣʫʥʢʘʭ. ʇʦʩʣʝ ʯʝʛʦ ʚ 

ʢʘʞʜʫʶ ʣʫʥʢʫ ʜʦʙʘʚʣʷʶʪ ʢʣʝʪʦʯʥʫʶ ʩʫʩʧʝʥʟʠʶ ʠ 

ʠʥʢʫʙʠʨʫʶʪ ʚ ʪʝʯʝʥʠʝ 1 ʜʥʷ. ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʬʠʢ-

ʩʠʨʫʶʪ ʠ ʧʨʦʚʦʜʷʪ ʦʢʨʘʰʠʚʘʥʠʝ ʤʝʯʝʥʳʤʠ ʌʀʊʎ-

ʘʥʪʠʪʝʣʘʤʠ ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ. ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʦʩ-

ʥʦʚʘʥ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ 

ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʚ ʣʫʥʢʘʭ ʩ ʤʦʥʦʩʣʦʝʤ ʢʫʣʴʪʫʨʳ 

ʢʣʝʪʦʢ ʨʝʧʨʦʜʫʢʮʠʶ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ. ʈʝʟʫʣʴʪʘʪ 

ʘʥʘʣʠʟʘ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʚʠʨʫʩʘ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʨʝ-

ʥʠʠ ʨʦʩʪʘ ʚʠʨʫʩʘ ʚ ʢʣʝʪʦʯʥʦʡ ʢʫʣʴʪʫʨʝ, ʪʦ ʝʩʪʴ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʛʦ, ʠʟʙʝʛʘʝʪ ʣʠ ʚʠʨʫʩ ʥʝʡʪʨʘʣʠʟʘ-

ʮʠʠ ʠʣʠ ʥʝʪ. ʊʠʪʨʳ ʨʘʩʩʯʠʪʳʚʘʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʤʝʪʦʜʘ ʈʠʜʘ-ʄʝʥʯʘ ʠʣʠ ʉʧʝʨʤʝʥʘ-ʂʝʨʙʝʨʘ. 

In vivo. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʜʦ ʩʠʭ 

ʧʦʨ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʨʝʘʢʮʠʠ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ in vivo - ʥʘ ʤʳʰʘʭ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

Webster ʠ Dawson (1935 ʛ.). ʆʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦ-

ʜʦʤ ʦʮʝʥʢʠ ʨʘʙʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ ʧʨʠʚʠʪʳʭ 

ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʨʝ-

ʘʢʮʠʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ (ʈʅ) ʥʘ ʤʳʰʘʭ. ʅʘʣʠʯʠʝ 

ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʚʳʷʚʣʷʶʪ ʩʤʝʰʠʚʘʥʠʝʤ 

ʨʘʥʝʝ ʨʘʟʚʝʜʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʚʦʟʙʫʜʠʪʝʣʷ ʩ ʩʳʚʦ-

ʨʦʪʢʦʡ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʢʫʙʘʮʠʝʡ ʧʨʠ 37Áʉ ʚ ʪʝ-

ʯʝʥʠʝ 90 ʤʠʥ. ʇʦʩʣʝ ʯʝʛʦ ʦʭʣʘʞʜʘʶʪ ʠ ʚʚʦʜʷʪ ʠʥ-

ʪʨʘʮʝʨʝʙʨʘʣʴʥʦ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʞʠʚʦʪʥʦʤʫ. ʅʘ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʫʢʘʟʳʚʘʝʪ ʚʳʞʠʚʘʥʠʝ 

ʞʠʚʦʪʥʦʛʦ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʪʨʫʜʦʝʤʢʦʩʪʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʞʠʚʦʪʥʳʭ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ ʥʘʙʣʶʜʝʥʠʷ (14-21 

ʜʝʥʴ), ʪʘʢʞʝ ʤʝʪʦʜ ʥʫʞʜʘʝʪʩʷ ʚ ʦʩʦʙʦʤ ʚʠʚʘʨʥʦʤ 

ʧʦʤʝʱʝʥʠʠ ʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. ʂ ʪʦʤʫ 

ʞʝ ɺʆɿ ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʈʅ ʥʘ ʢʫʣʴʪʫʨʝ 

ʢʣʝʪʦʢ.  

ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ 

ʈʘʟʨʘʙʦʪʘʥ ʚ ʩʝʨʝʜʠʥʝ 60-ʭ ʛʦʜʦʚ K.G. 

Nicholson ʠ H. Prestage. ʀʩʧʦʣʴʟʫʝʪʩʷ ʀʌɸ ʚ ʧʨʷ-

ʤʦʤ ʠ ʥʝʧʨʷʤʦʤ ʚʘʨʠʘʥʪʘʭ. 
ʇʨʷʤʦʡ ʚʘʨʠʘʥʪ ʀʌɸ. ɺ ʣʫʥʢʘʭ ʧʣʘʥʰʝʪʦʚ ʘʜ-

ʩʦʨʙʠʨʫʶʪ ʘʥʪʠʛʝʥʳ, ʧʦʩʣʝ ʯʝʛʦ ʧʣʘʥʰʝʪ ʠʥʢʫʙʠ-
ʨʫʶʪ ʠ ʦʪʤʳʚʘʶʪ ʬʦʩʬʘʪʥʳʤ ʙʫʬʝʨʦʤ. ɿʘʪʝʤ ʚʥʦ-
ʩʷʪ ʤʝʯʝʥʳʝ ʬʝʨʤʝʥʪʦʤ ʘʥʪʠʪʝʣʘ, ʠʥʢʫʙʠʨʫʶʪ ʧʨʠ 
37Áʉ ʠ ʩʥʦʚʘ ʦʪʤʳʚʘʶʪ, ʫʜʘʣʷʷ ʥʝ ʩʚʷʟʘʚʰʠʝʩʷ ʘʥ-
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ʪʠʪʝʣʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʣʫʥʢʠ ʚʥʦʩʷʪ ʩʫʙʩʪʨʘʪ, ʩʧʝ-
ʮʠʬʠʯʥʳʡ ʜʣʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʬʝʨʤʝʥʪʘ, ʜʣʷ ʚʠʟʫʘ-
ʣʠʟʘʮʠʠ ʨʝʘʢʮʠʠ. 
ʅʝʧʨʷʤʦʡ ʚʘʨʠʘʥʪ ʀʌɸ. ʉʝʥʩʠʙʠʣʠʟʘʮʠʶ 

ʧʨʦʚʦʜʷʪ ʦʯʠʱʝʥʥʳʤ ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʚʠʨʫʩʦʤ ʙʝ-
ʰʝʥʩʪʚʘ, ʧʦʩʣʝ ʯʝʛʦ ʠʥʢʫʙʠʨʫʶʪ ʠ ʧʨʦʤʳʚʘʶʪ ʬʦʩ-
ʬʘʪʥʳʤ ʙʫʬʝʨʦʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʫʜʘʣʷʶʪʩʷ ʥʝ ʩʚʷ-
ʟʘʚʰʠʝʩʷ ʩ ʪʚʝʨʜʦʡ ʬʘʟʦʡ ʨʝʘʛʝʥʪʳ. ɹʣʦʢʠʨʦʚʢʘ 
ʤʝʩʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʚʷʟʳʚʘʥʠʡ ʘʥʪʠʛʝʥʘ ʧʨʦʚʦ-
ʜʠʪ ʩ ʧʦʤʦʱʴʶ ʙʫʬʝʨʘ, ʩʦʜʝʨʞʘʱʝʛʦ ɹʉɸ ʠʣʠ ʜʨ. 
ʙʝʣʢʠ, ʠ ʩʥʦʚʘ ʠʥʢʫʙʠʨʫʶʪ. ɿʘʪʝʤ ʚ ʣʫʥʢʠ ʚʥʦʩʷʪ 
ʠʩʩʣʝʜʫʝʤʳʝ ʩʳʚʦʨʦʪʢʠ ʚ ʨʘʟʚʝʜʝʥʠʠ ʠ ʠʥʢʫʙʠ-
ʨʫʶʪ ʧʨʠ 37Áʉ. ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʥʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
ʘʥʪʠʪʝʣ, ʧʦʩʣʝʜʥʠʝ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʘʥʪʠʛʝʥʦʤ ʠ ʦʙ-
ʨʘʟʫʶʪʩʷ ʥʝʬʣʫʦʨʝʩʮʝʥʪʥʳʝ ʢʦʤʧʣʝʢʩʳ. ʇʦʩʣʝ ʠʥ-
ʢʫʙʘʮʠʠ ʠ ʦʪʤʳʚʢʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʚʷʟʳʚʘʥʠʷ ʜʦ-
ʙʘʚʣʷʶʪ ʘʥʪʠʚʠʜʦʚʳʝ ʘʥʪʠʪʝʣʘ, ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʝ 
ʩ ʬʝʨʤʝʥʪʥʦʡ ʤʝʪʢʦʡ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʫʙʩʪʨʘʪʘ ʚ 
ʩʦʩʪʘʚʝ ʭʨʦʤʦʛʝʥʥʦʡ ʩʤʝʩʠ. ɺʥʦʩʷʪ çʩʪʦʧ-ʨʝʘʛʝʥʪè 
ʜʣʷ ʦʩʪʘʥʦʚʢʠ ʨʝʘʢʮʠʠ. ʀʥʪʝʨʧʨʝʪʠʨʫʶʪ ʨʝʟʫʣʴ-
ʪʘʪʳ ʚʠʟʫʘʣʴʥʦ ʩ ʧʦʤʦʱʴʶ ç4-ʭ ʧʦʣʦʩʦʚʦʡ ʩʠ-
ʩʪʝʤʳè ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ, ʦʧʨʝʜʝ-
ʣʷʷ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ. 
ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʀʌɸ ʦʪʥʦʩʠʪʩʷ ʚʳʩʦʢʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʦʯʠʱʝʥʥʳʭ ʘʥ-
ʪʠʛʝʥʦʚ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʘʢʪʠʚʠ-
ʨʦʚʘʥʥʦʛʦ ʚʠʨʫʩʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ 
(3-4 ʯ) ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʚ ʩʳʚʦʨʦʪʢʘʭ ʚʘʢ-
ʮʠʥʠʨʦʚʘʥʥʳʭ ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ ʞʠʚʦʪʥʳʭ ʫʨʦ-
ʚʝʥʴ ʘʥʪʠʨʘʙʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ [17]. ʀʌɸ ʥʝ ʪʨʝʙʫʝʪ 
ʩʧʝʮʠʘʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʝʛʦ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʣʘʙʦʨʘʪʦʨʠʷʭ [5]. ɼʦ-
ʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʯʘ-
ʩʪʠʯʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʤʦʟʛʘ ʥʝ ʧʦʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪ 
ʪʝʩʪʘ.  
ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ ʘʥʘʣʠʟ 

ʥʠʟʢʦʯʫʚʩʪʚʠʪʝʣʝʥ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʥʝʡʪʨʘʣʠʟʫʶ-
ʱʠʭ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʙʝʰʝʥʩʪʚʘ. 

ɿʘʢʣʶʯʝʥʠʝ 
ɹʝʰʝʥʩʪʚʦ ï ʵʪʦ ʚʠʨʫʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʪʦ-

ʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʠ ʥʘ ʜʦʤʘʰʥʠʝ, ʠ ʥʘ ʜʠʢʠʝ 
ʞʠʚʦʪʥʳʝ ʠ ʢʦʪʦʨʦʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʟʘ 
ʥʝʢʦʪʦʨʳʤʠ ʠʩʢʣʶʯʝʥʠʷʤʠ. ɹʝʰʝʥʩʪʚʦ - ʵʪʦ ʛʣʦ-
ʙʘʣʴʥʘʷ ʫʛʨʦʟʘ ʜʣʷ ʩʪʨʘʥʳ, ʤʠʨʘ ʚ ʮʝʣʦʤ, ʜʣʷ ʢʦʪʦ-
ʨʦʛʦ ʚʘʞʥʦ ʦʙʥʘʨʫʞʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʨʘʥʥʝʡ 
ʩʪʘʜʠʠ. ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʝʪʦʜʘ ʦʙʣʝʛʯʘʝʪ ʨʘ-
ʙʦʪʫ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʦʪʚʝʪ. ʇʨʠ 
ʧʦʩʪʘʥʦʚʢʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʠʘʛʥʦʟʘ ʚʦʟʤʦʞʥʳ ʦʪ-
ʢʣʦʥʝʥʠʷ ʧʦ ʩʘʤʳʤ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ, ʘ ʜʣʷ 
ʩʧʘʩʝʥʠʷ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʦʞʥʦ 
ʨʘʥʴʰʝ ʥʘʯʘʪʴ ʣʝʯʝʥʠʝ. ʐʘʥʩʳ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ 
ʙʝʰʝʥʩʪʚʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʢʦʛʜʘ ʚʘʢʮʠʥʘʮʠʷ ʧʨʦ-
ʚʦʜʠʪʩʷ ʣʶʜʷʤ ʢʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. 
ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʙʝʰʝʥʩʪʚʘ ʚʘʞʥʘ 
ʪʦʯʥʘʷ ʠ ʙʳʩʪʨʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. ɺʘʞʥʦ ʩʦʚʝʨʰʝʥ-
ʩʪʚʦʚʘʪʴ, ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ 
ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʰʝʥʩʪʚʘ ʠ ʢʦʥʪʨʦʣʠ ʘʥʪʠʨʘ-
ʙʠʯʝʩʢʠʭ ʚʘʢʮʠʥ. ʅʦ ʢʦʥʪʨʦʣʴ ʥʘʜ ʵʪʠʤ ʟʘʙʦʣʝʚʘ-
ʥʠʝʤ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʣʠ-
ʪʠʢʠ ʥʘ ʛʣʦʙʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʥʘ ʥʘʮʠʦʥʘʣʴ-
ʥʦʤ ʫʨʦʚʥʝ. 
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ʤʘʛʠʩʪʨʘʥʪ 1 ʢʫʨʩʘ, ʂʘʟʘʭʩʢʠʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʶʨʠʜʠʯʝʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛ. ʉʝʤʝʡ 
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ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʄʆɾɾɽɺɽʃʔʅʀʂɸ ʂɸʂ ɸʃʔʊɽʈʅɸʊʀɺʅʆɻʆ ʉʈɽɼʉʊɺɸ. 

ʄʆɾɾɽɺɽʃʔʅʀʂ ɺ ʇʈɸʂʊʀʂɽ. 
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USING A JUNIPER AS ALTERNATIVE MEANS. THE JUNIPER IS IN PRACTICE  

 

ʀʟʜʨʝʚʣʝ, ʤʥʦʛʠʝ ʥʘʨʦʜʳ  

ʩʯʠʪʘʶʪ ʤʦʞʞʝʚʝʣʴʥʠʢ 

 ʩʠʤʚʦʣʦʤ ʚʝʯʥʦʡ ʞʠʟʥʠé 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʩ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʳʚʘ-

ʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʨʘʟʥʳʭ ʜʨʝʚʥʠʭ ʧʠʩʴʤʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʥʝʥʠʡ ʨʘʟ-

ʥʳʤʠ ʥʘʨʦʜʘʤʠ. ɺ ʩʪʘʪʴʝ ʧʦ-ʥʦʚʦʤʫ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʦʞʞʝʚʝʣʴʥʠʢʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʤʦʞʝʪ ʩʳʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʝʜʠʮʠʥʝ. ɼʝʣʘʝʪʩʷ ʘʢʮʝʥʪ ʥʘ ʬʘʢʪʦʨʘʭ, 

ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʬʠʪʦʥʮʠʜʦʚ ʥʘ ʦʨʛʘʥʠʟʤ.  

ɸbstract 

In article is analysed of using juniper since the most ancient times The research is based on the analysis and 

comparison of different written sources, practical applications by the different nations. In article on new applica-

tion of a juniper is analyzed. In modern conditions use of a juniper can play an important role in medicine. The 

emphasis is placed on factors which define impact of phytoncides on an organism. The old manuscripts were 

examined . 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʂʠʧʘʨʠʩ, ʤʦʞʞʝʚʝʣʴʥʠʢ, ʬʠʪʦʥʮʠʜʳ, ʩʳʨʴʝ, ʜʝʟʠʥʬʝʢʮʠʷ, ʟʘʙʦʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. 

Keywords. Cypress, juniper, phytoncides, raw materials, disinfection, diseases of respiratory organs. 

 

ʄʠʨ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʮʘʨʩʪʚʘ ʥʘʰʝʡ ʧʣʘʥʝʪʳ 

ʦʯʝʥʴ ʤʥʦʛʦʦʙʨʘʟʝʥ. ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʝʛʦʜʥʷ 

ʥʘ ʥʝʡ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʧʨʝʜʝʣʘʭ ʧʦʣʫʤʠʣʣʠʦʥʘ ʚʠ-

ʜʦʚ ʨʘʩʪʝʥʠʡ. ʕʪʦʪ ʤʠʨ, ʧʦʨʘʞʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʚʦʝʡ 

ʥʝʧʦʚʪʦʨʠʤʦʡ ʤʥʦʛʦʣʠʢʦʩʪʴʶ ʠ ʨʘʟʤʝʨʘʤʠ. ʀʟ-

ʜʨʝʚʣʝ ʤʥʦʛʠʝ ʥʘʨʦʜʳ ʩʯʠʪʘʶʪ ʤʦʞʞʝʚʝʣʴʥʠʢ ʩʠʤ-

ʚʦʣʦʤ ʚʝʯʥʦʡ ʞʠʟʥʠ. ʄʦʞʞʝʚʝʣʴʥʠʢ ʧʨʠʥʘʜʣʝʞʠʪ 

ʢ ʚʝʣʠʢʦʣʝʧʥʦʤʫ ʠ ʜʨʝʚʥʝʡʰʝʤʫ ʩʝʤʝʡʩʪʚʫ ʢʠʧʘ-

ʨʠʩʦʚʳʭ. ɺʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʝʛʦ ʥʘ ɿʝʤʣʝ ʩʦʩʪʦʠʪ ʦʪ 

ʥʘʰʠʭ ʜʥʝʡ ʥʘ 50 ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʟʘʜ, ʠ ʪʝʤ ʥʝ ʤʝ-

ʥʝʝ ʞʠʚʫʪ ʝʱʝ ʨʷʜʦʤ ʩ ʥʘʤʠ 70 ʚʠʜʦʚ ʵʪʦʛʦ ʨʘʩʪʝ-

ʥʠʷ: ʤʦʞʞʝʚʝʣʴʥʠʢʠ ʚʳʩʦʢʠʡ, ʩʠʙʠʨʩʢʠʡ, ʢʦʣʶʯʠʡ 

ʠʣʠ ʢʨʘʩʥʳʡ, ʢʘʟʘʮʢʠʡ, ʚʦʥʶʯʠʡ ʠ ʧʦʣʫʰʘʨʦʚʠʜ-

ʥʳʡ... ɺʩʪʨʝʯʘʝʪʩʷ ʤʦʞʞʝʚʝʣʴʥʠʢ ʜʘʞʝ ʥʘ ʟʘʙʦʣʦ-

ʯʝʥʥʳʭ ʠ ʥʘ ʤʦʭʦʚʳʭ ʙʦʣʦʪʘʭ. ʋ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʚ 

ʥʘʨʦʜʝ ʤʥʦʛʦ ʥʘʟʚʘʥʠʡ: ʪʝʪʝʨʝʚʠʥʳʡ ʢʫʩʪ, ʚʝʨʝʩʢ, 

ʙʘʢʢʘʫʪ, ʤʦʞʞʝʚʝʣ, ʤʦʞʞʫʭʘ, ʷʣʦʚʝʮ, ʚ ʂʘʟʘʭ-

ʩʪʘʥʝ-ʘʨʰʘ, ʚ ʶʞʥʳʭ ʦʙʣʘʩʪʷʭ ʈʦʩʩʠʠ ï ʘʨʯʘ. ʄʦʞ-

ʞʝʚʝʣʴʥʠʢ ʩʚʝʪʦʣʶʙʠʚ, ʤʦʨʦʟʦʩʪʦʝʢ, ʟʘʩʫʭʦʫʩʪʦʡ-

ʯʠʚ.  

ʇʨʠʤʝʨʥʦ ʪʨʝʪʴʶ ʯʘʩʪʴ ʚʩʝʭ ʣʝʯʝʙʥʳʭ ʧʨʝʧʘ-

ʨʘʪʦʚ ʧʨʦʠʟʚʦʜʷʪ ʠʟ ʨʘʩʪʝʥʠʡ ʠʣʠ ʩ ʫʯʘʩʪʠʝʤ ʚʝ-

ʱʝʩʪʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʉʠʥʪʝʟ ʥʝʢʦ-

ʪʦʨʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʨʘʩʪʝʥʠʷʭ ʠ ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬ-

ʬʝʢʪ ʣʝʢʘʨʩʪʚʘ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʝʝ ʠʟʚʣʝʢʘʪʴ 

ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʝʧʘʨʘʪʦʚ ʠʟ 

ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʩʥʦʚʥʳʤ ʜʝʡ-

ʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ, ʘ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʩʦ-

ʜʝʨʞʘʱʝʡʩʷ ʚ ʥʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʘʭʘʨʘʤʠ, ʤʠʥʝʨʘʣʴ-

ʥʳʤʠ ʩʦʣʷʤʠ, ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. ʌʠʪʦʪʝʨʘʧʠʷ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʥʘʫʢ, ʝʝ ʠʩʪʦʨʠʷ 

ʥʘʯʘʣʘʩʴ ʙʦʣʝʝ 6 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ. ɺ ʧʠʩʘʥʠʷʭ ɸʚʠ-

ʮʝʥʥʳ ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʩʳʧʢʠ ʠʟ ʷʛʦʜ 

ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʦʪ ʨʘʟʣʠʯʥʳʭ ʛʥʠʣʦʩʪʥʳʭ ʷʟʚ. 

ʋʧʦʪʨʝʙʣʝʥʠʝ ʧʣʦʜʦʚ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʚ ʧʠʱʫ ʩʚʷ-

ʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʠʭ ʚʢʫʩʦʚʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ, ʥʦ ʠ 

ʩ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʝʚʝʨ-

ʥʳʭ ʩʪʨʘʥʘʭ ʠʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʢ ʧʨʠʧʨʘʚʫ ʢ ʢʫʰʘ-

ʥʴʷʤ. ɺ ʜʨʝʚʥʝʤ ʜʦʢʫʤʝʥʪʝ ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʩʨʝʜʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʦʨʛʦʚʮʝʚ ʩʪʘʨʦʛʦ ʅʦʚʛʦʨʦʜʘ 

ʙʳʣʠ ʠ ʚʝʨʝʩʦʚʠʢʠ (ʤʦʞʞʝʚʝʣʴʥʠʢ ʥʘʟʳʚʘʣʠ ʚʝʨʝ-

ʩʦʤ), ʢʦʪʦʨʳʝ ʪʦʨʛʦʚʘʣʠ ʤʦʞʞʝʚʝʣʦʚʳʤʠ ʧʣʦʜʘʤʠ. 

ʅʦʚʛʦʨʦʜʮʳ ʧʨʠʛʦʪʦʚʣʷʣʠ ʠʟ ʥʠʭ ʜʫʰʠʩʪʳʡ ʢʚʘʩ, 

ʤʦʨʩ, ʘ ʧʦ ʧʨʘʟʜʥʠʯʥʳʤ ʜʥʷʤ ð ʭʤʝʣʴʥʦʡ ʥʘʧʠʪʦʢ 

çʚʝʨʝʩʦʚʦʝ ʩʫʩʣʦè. ʅʘ ʈʫʩʠ ʚ 17 ʚʝʢʝ ʩʫʱʝʩʪʚʦʚʘʣʘ 

ʜʘʞʝ "ʷʛʦʜʥʘʷ ʧʦʚʠʥʥʦʩʪʴ". ʉ ʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ 

ʷʛʦʜʳ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʩʚʦʟʠʣʠ ʚ ʄʦʩʢʚʫ, ʛʜʝ ʠʟ 

ʥʝʛʦ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʤʦʞʞʝʚʝʣʦʚʦʝ ʤʘʩʣʦ ʠ ʩʧʠʨʪ. 

ʀʟ ʩʧʠʨʪʘ ʛʦʪʦʚʠʣʠ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʚʦʜʢʫ "ʘʧʦ-

ʧʣʝʢʪʠʢʫ", ʢʦʪʦʨʘʷ ʩʯʠʪʘʣʘʩʴ ʩʨʝʜʩʪʚʦʤ ʦʪ ʚʩʝʭ ʙʦ-

ʣʝʟʥʝʡ. ɺ ʪʝ ʚʨʝʤʝʥʘ ʪʘʢ ʞʝ ʠʟ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʛʦ-

ʪʦʚʠʣʩʷ ʘʣʢʦʛʦʣʴʥʳʡ ʥʘʧʠʪʦʢ "ʤʦʞʞʝʚʝʣʦʚʦʝ 

ʩʫʩʣʦ" ʠʩʧʦʣʴʟʫʝʤʳʡ ʮʘʨʷʤʠ ʚʦ ʚʨʝʤʷ ʧʦʩʪʦʚ. 

ʄʦʞʞʝʚʝʣʦʚʦʝ ʧʠʚʦ ʜʦ ʩʠʭ ʧʦʨ ʚʘʨʷʪ ʚ ʐʚʝʮʠʠ ʠ 

ʌʠʥʣʷʥʜʠʠ, ʘ ʚ ʅʦʚʦʤ ʉʚʝʪʝ ʠ ɸʥʛʣʠʠ ʛʦʥʷʪ ʤʦʞ-

ʞʝʚʝʣʦʚʫʶ ʚʦʜʢʫ, ʦʜʠʥ ʠʟ ʜʝʰʝʚʳʭ ʩʦʨʪʦʚ ʢʦʪʦʨʦʡ 

ʥʘʟʳʚʘʶʪ ʚ ɸʤʝʨʠʢʝ çʅʠʱʠʡ ʤʦʨʷʢè. 

ɺ ʩʪʨʘʥʘʭ ʩʦʜʨʫʞʝʩʪʚʘ ʤʦʞʞʝʚʝʣʦʚʦʝ ʧʨʷʥʦʝ 

ʩʳʨʴʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʷʩʦʤʦʣʦʯʥʦʡ, ʣʠʢʝʨʦ-ʚʦ-

ʜʦʯʥʦʡ ʠ ʢʦʥʜʠʪʝʨʩʢʦʡ ʦʪʨʘʩʣʷʭ ʧʠʱʝʚʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ. ʀʟ ʩʚʝʞʠʭ ʧʣʦʜʦʚ ʤʦʞʞʝʚʝʣʴʥʠʢʘ 

ʛʦʪʦʚʷʪ ʩʠʨʦʧʳ ʜʣʷ ʢʦʥʬʝʪ, ʞʝʣʝ, ʢʠʩʝʣʝʡ, ʝʛʦ ʞʝ 

ʜʦʙʘʚʣʷʶʪ ʚ ʨʝʜʢʠʝ ʥʳʥʯʝ ʤʦʞʞʝʚʝʣʦʚʳʝ 

ʥʘʩʪʦʡʢʠ. ʅʫʞʜʘʝʪʩʷ ʚ ʧʣʦʜʘʭ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʠ 

ʨʳʙʦʢʦʥʩʝʨʚʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ: ʦʥʠ ʧʨʠʜʘʶʪ 

ʨʳʙʝ ʦʩʦʙʳʡ ʚʢʫʩ ʠ ʘʨʦʤʘʪ. ʇʣʦʜʳ ʤʦʞʞʝʚʝʣʴʥʠʢʘ 

ʜʣʷ ʟʘʧʘʭʘ ʜʦʙʘʚʣʷʶʪ ʚ ʪʝʩʪʦ (ʧʨʷʥʠʢʠ, ʧʠʨʦʛʠ), 

ʧʦʚʘʨʘ ʧʨʠʧʨʘʚʣʷʶʪ ʠʤʠ ʤʷʩʦ, ʜʠʯʴ, ʨʳʙʫ. ɺʝʪʦʯʢʠ 
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ʤʦʞʞʝʚʝʣʴʥʠʢʘ, ʧʦʜʦʙʥʦ ʣʘʚʨʦʚʦʤʫ ʣʠʩʪʫ, ʢʣʘʜʫʪ 

ʚ ʩʦʣʝʥʠʷ, ʤʘʨʠʥʘʜʳ. ʉ ʜʘʚʥʠʭ ʚʨʝʤʝʥ ʚ ʜʳʤʫ ʩʞʠ-

ʛʘʝʤʦʛʦ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʣʶʜʠ ʢʦʧʪʷʪ ʤʷʩʦ, ʦʢʦ-

ʨʦʢʘ, ʩʘʣʦ. ɺ ʂʘʩʪʠʣʠʠ, ʥʘʧʨʠʤʝʨ, ʙʘʨʘʥʠʥʫ ʞʘ-

ʨʠʣʠ ʥʘ ʦʛʥʝ ʠʟ ʩʤʝʩʠ ʠʩʧʘʥʩʢʦʛʦ ʜʨʦʢʘ ʠ ʤʦʞʞʝ-

ʚʝʣʴʥʠʢʘ, ʠ ʤʷʩʦ ʦʪ ʵʪʦʛʦ ʧʨʠʦʙʨʝʪʘʣʦ ʦʯʝʥʴ 

ʪʦʥʢʠʡ, ʧʨʷʥʳʡ ʟʘʧʘʭ. ɺʦ ʌʨʘʥʮʠʠ ʩʚʠʥʳʝ ʦʢʦʨʦʢʘ 

ʩʯʠʪʘʣʠʩʴ ʧʝʨʚʦʩʦʨʪʥʳʤʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʠʭ ʢʦʧʪʠʣʠ ʚ ʤʦʞʞʝʚʝʣʦʚʦʤ ʜʳʤʫ. 

ɿʥʘʣʠ ʥʘʰʠ ʧʨʝʜʢʠ ʠ ʦ ʪʦʤ, ʯʪʦ ʤʦʞʞʝʚʝʣʴʥʠ-

ʢʦʤ ʤʦʞʥʦ ʦʙʝʟʟʘʨʘʞʠʚʘʪʴ ʧʦʩʫʜʫ. ɺ ʬʝʚʨʘʣʝ, ʚ 

ɺʝʣʠʢʠʡ ʯʝʪʚʝʨʛ, ʞʝʥʱʠʥʳ ʟʘʧʘʨʠʚʘʣʠ ʤʦʞʞʝ-

ʚʝʣʴʥʠʢʦʤ ʤʦʣʦʯʥʳʝ ʢʨʳʥʢʠ, ʦʪʯʝʛʦ ʫ ʤʦʣʦʢʘ ʙʳʣ 

çʭʦʨʦʰʠʡ ʚʝʨʭè (ʦʪʩʪʦʡ ʩʣʠʚʦʢ) ʠ ʦʥʦ ʜʦʣʛʦ ʥʝ 

ʩʢʠʩʘʣʦ. ʇʝʨʝʜ ʣʝʪʥʝ-ʦʩʝʥʥʠʤ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʤ ʩʝ-

ʟʦʥʦʤ ʰʣʦ ʚ ʜʝʨʝʚʥʷʭ ʤʘʩʩʦʚʦʝ ʟʘʧʘʨʠʚʘʥʠʝ ʠ 

ʯʠʩʪʢʘ ʤʦʞʞʝʚʝʣʴʥʠʢʦʤ ʢʘʜʦʢ ʠ ʙʦʯʝʢ ʧʦʜ ʢʘʧʫ-

ʩʪʫ, ʦʛʫʨʮʳ, ʛʨʠʙʳ. ʅʘʟʳʚʘʣʦʩʴ ʵʪʦ ʤʝʨʦʧʨʠʷʪʠʝ 

çʜʫʰʠʪʴ ʢʘʜʢʠè, ʠ ʚʳʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʵʪʦʛʦ ʜʨʝʚ-

ʥʝʡʰʠʝ ʧʨʠʝʤʳ ʩʦʭʨʘʥʠʣʠʩʴ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʜʦ 

ʥʘʰʠʭ ʜʥʝʡ. ʏʪʦ ʞʝ ʧʨʠʯʠʥʦʡ ʪʘʢʦʛʦ ʤʘʩʩʦʚʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʤʦʞʞʝʚʝʣʴʥʠʢʘ? ʌʠʪʦʥʮʠʜʳ - ʵʪʦ 

ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʨʘʩʪʝʥʠʷʤʠ ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʚʝʱʝ-

ʩʪʚʘ, ʷʚʣʷʶʱʠʝʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʠʭ ʠʤʤʫʥʠ-

ʪʝʪʘ. ʌʠʪʦʥʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ, ʧʨʠʩʫʱʠ ʘʙʩʦʣʶʪʥʦ 

ʚʩʝʤ ʨʘʩʪʝʥʠʷʤ. ʈʘʟʣʠʯʘʶʪ ʣʝʪʫʯʠʝ ʬʨʘʢʮʠʠ ʬʠ-

ʪʦʥʮʠʜʦʚ ʠ ʬʠʪʦʥʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ ʪʢʘʥʝʚʳʭ ʩʦʢʦʚ.  

ʇʦʤʠʤʦ ʞʠʚʦʪʥʳʭ, ʥʘʩʝʢʦʤʳʭ ʠ ʜʨʫʛʠʭ ʩʫ-

ʱʝʩʪʚ, ʨʘʟʣʠʯʘʝʤʳʭ ʥʘʰʠʤ ʚʟʛʣʷʜʦʤ, ʩʫʱʝʩʪʚʫʝʪ 

ʝʱʝ ʠ ʥʝʟʘʤʝʪʥʳʡ ʤʠʢʨʦʤʠʨ ʚʩʝʚʦʟʤʦʞʥʳʭ ʙʘʢʪʝ-

ʨʠʡ ʠ ʜʨʫʛʠʭ ʥʝʟʨʠʤʳʭ ʥʘʤʠ ʦʨʛʘʥʠʟʤʦʚ. ɺ ʪʘʢʦʤ 

ʙʝʟʦʙʠʜʥʦʤ ʧʨʝʜʤʝʪʝ, ʢʘʢ ʢʦʤʦʢ ʟʝʤʣʠ, ʤʦʞʝʪ ʦʙʠ-

ʪʘʪʴ ʜʦ 1,5 ʤʠʣʣʠʦʥʦʚ ʤʠʢʨʦʙʦʚ ʠ ʙʘʢʪʝʨʠʡ! ʏʪʦ 

ʢʘʩʘʝʪʩʷ ʨʘʩʪʝʥʠʡ, ʦʥʠ ʪʦʞʝ ʠʤʝʶʪ ʩʚʦʶ ʩʠʩʪʝʤʫ 

ʟʘʱʠʪʳ ʧʨʦʪʠʚ ʚʨʝʜʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʙʣʘʜʘʷ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺʳʨʘʞʘʝʪʩʷ ʵʪʦ ʚ 

ʚʳʜʝʣʝʥʠʠ ʨʘʩʪʝʥʠʝʤ ʥʝʢʠʭ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪ-

ʤʦʩʬʝʨʫ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʨʘʩʩʪʦ-

ʷʥʠʠ, ʣʠʙʦ ʩʚʦʡʩʪʚʘʤʠ ʩʘʤʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ, 

ʢʦʛʜʘ ʘʥʪʠʤʠʢʨʦʙʥʦʝ ʜʝʡʩʪʚʠʝ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʪʢʘʥʠ ʨʘʩʪʝʥʠʷ ʠ ʚʨʝʜʠʪʝʣʷ. 

ʇʨʠ ʵʪʦʤ ʨʘʩʪʝʥʠʷ ʧʦʤʦʛʘʶʪ ʥʝ ʪʦʣʴʢʦ ʩʝʙʝ, ʥʦ ʠ 

ʚʩʝʤʫ ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ. ʆʜʥʠ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪ-

ʥʳʭ çʬʠʪʦʥʮʠʜʥʳʭè ʨʘʩʪʝʥʠʡ - ʭʚʦʡʥʳʝ, ʚʝʯʥʦʟʝ-

ʣʝʥʳʝ ʠ ʯʝʣʦʚʝʢ ʧʦʣʴʟʫʝʪʩʷ ʵʪʠʤ ʦʯʝʥʴ ʜʘʚʥʦ. ɺʜʳ-

ʭʘʷ, ʥʘʧʨʠʤʝʨ: ʩʦʩʥʦʚʳʡ ʚʦʟʜʫʭ, ʣʝʛʢʠʝ ʯʝʣʦʚʝʢʘ, 

ʢʘʢ ʠ ʚʝʩʴ ʝʛʦ ʦʨʛʘʥʠʟʤ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ, ʯʠ-

ʩʪʷʪʩʷ ʦʪ ʨʘʟʥʳʭ ʤʠʢʨʦʙʦʚ. ɸ ʨʠʩʢ ʧʦʜʭʚʘʪʠʪʴ ʧʨʦ-

ʩʪʫʜʫ ʧʨʠ ʵʪʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʘʝʪ. ʄʦʞʞʝʚʝʣʴ-

ʥʠʢ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʳʤ ʜʝʟʠʥʬʠ-

ʮʠʨʫʶʱʠʤ ʨʘʩʪʝʥʠʝʤ, ʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʳʜʝʣʷʝʤʳʭ 

ʠʤ ʬʠʪʦʥʮʠʜʦʚ ʟʘʥʠʤʘʝʪ, ʧʝʨʚʦʝ ʤʝʩʪʦ. ʄʦʞʞʝʚʝ-

ʣʦʚʳʝ ʣʝʩʘ ʚʳʜʝʣʷʶʪ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ, ʧʨʠʤʝʨʥʦ ʚ 

6 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʭʚʦʡʥʳʝ. ʊʝʧʝʨʴ 

ʤʳ ʟʥʘʝʤ, ʯʪʦ ʧʨʠʨʦʜʥʳʝ ʬʠʪʦʥʮʠʜʳ, ʧʦʧʘʜʘʶʱʠʝ 

ʚʥʫʪʨʴ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʯʝʨʝʟ ʩʠʩʪʝʤʳ ʣʝʛʢʠʭ, ʘ 

ʪʘʢʞʝ ʯʝʨʝʟ ʢʦʞʫ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʪ ʥʘ 

ʥʘʭʦʜʷʱʠʝʩʷ ʪʘʤ ʙʘʢʪʝʨʠʠ, ʪʦʨʤʦʟʷʪ ʙʦʣʝʟʥʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʫʙʠʚʘʶʪ ʤʠʢʨʦʙʳ, ʟʘʪʦʨʤʘʞʠʚʘʶʪ ʧʨʦ-

ʮʝʩʩʳ ʩʪʘʨʝʥʠʷ, ʧʨʦʷʚʣʷʶʪ ʧʨʦʪʠʚʦʠʥʬʝʢʮʠʦʥʥʳʝ 

ʩʚʦʡʩʪʚʘ. ʆʥʠ ʙʣʘʛʦʪʚʦʨʥʦ ʜʝʡʩʪʚʫʶʪ ʥʘ ʩʠʩʪʝʤʫ 

ʧʠʱʝʚʘʨʝʥʠʷ, ʥʦʨʤʘʣʠʟʫʶʪ ʜʘʚʣʝʥʠʝ. ʆʪʜʝʣʴʥʦ 

ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʪ ʚʜʳʭʘ-

ʥʠʷ ʬʠʪʦʥʮʠʜʦʚ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʥʘ ʧʩʠʭʠʢʫ ʯʝʣʦ-

ʚʝʢʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʞ-

ʞʝʚʝʣʴʥʠʢʘ ʤʦʞʝʪ ʩʳʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʝʜʠ-

ʮʠʥʝ. ʉ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ ʩʠʣʴʥʳʤ ʜʝʟʠʥʬʠʮʠʨʫ-

ʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʦʙʣʘʜʘʣ ʥʝ ʪʦʣʴʢʦ ʤʦʞʞʝʚʝʣʦʚʳʡ 

ʧʘʨ, ʥʦ ʠ ʜʳʤ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʤʦʞʞʝʚʝʣʴʥʠʢʦʤ ʦʢʫ-

ʨʠʚʘʣʠ ʢʦʰʘʨʳ, ʥʘ ʊʠʙʝʪʝ - ʙʦʣʴʥʳʭ, ʥʘ ɼʘʣʴʥʝʤ 

ɺʦʩʪʦʢʝ - ʯʫʤʳ ʠ ʨʦʞʝʥʠʮ. ʋʞʝ ʩʦʪʥʠ ʣʝʪ ʥʘʟʘʜ ʦʙ 

ʵʪʦʤ ʟʥʘʣʠ ʤʥʦʛʠʝ ʥʘʨʦʜʳ. ʉʢʘʥʜʠʥʘʚʳ ʦʢʫʨʠʚʘʣʠ 

ʛʦʨʷʱʠʤʠ ʤʦʞʞʝʚʝʣʦʚʳʤʠ ʚʝʪʚʷʤʠ ʩʢʣʘʜʳ ʩ ʧʫʰ-

ʥʠʥʦʡ. ɺ ʩʪʘʨʳʭ ʨʫʩʩʢʠʭ ʢʘʨʘʥʪʠʥʘʭ ʩʫʱʝʩʪʚʦʚʘʣʠ 

ʦʩʦʙʳʝ ʩʣʫʞʠʪʝʣʠ - ʦʢʫʨʱʠʢʠ, ʢʦʪʦʨʳʝ ʜʳʤʦʤ ʜʝʟ-

ʠʥʬʠʮʠʨʦʚʘʣʠ ʦʜʝʞʜʫ ʙʦʣʴʥʳʭ ʠ ʧʦʤʝʱʝʥʠʷ. ʀʥ-

ʪʝʨʝʩʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ, ʦʟʜʦʨʘʚʣʠ-

ʚʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʝʛʦ ʚ ʨʝʣʠʛʠʦʟʥʳʭ ʦʙʨʷʜʘʭ ʨʘʟʥʳʭ ʥʘʨʦʜʦʚ. 

ʅʘʰʠ ʜʘʣʝʢʠʝ ʧʨʝʜʢʠ ʦʢʫʨʠʚʘʣʠ ʤʦʞʞʝʚʝʣʴʥʠʢʦʤ 

ʤʝʨʪʚʳʭ, ʫʩʪʨʘʠʚʘʣʠ ʚʦʢʨʫʛ ʢʦʩʪʨʘ ʧʣʷʩʢʠ-ʟʘʢʣʠ-

ʥʘʥʠʷ, ʙʨʦʩʘʣʠ ʚ ʦʛʦʥʴ ʤʦʞʞʝʚʝʣʦʚʳʝ ʚʝʪʢʠ ʠ ʢʫ-

ʨʠʣʠ ʠʤʠ ʚ ʩʪʦʨʦʥʫ ʫʰʝʜʰʝʛʦ ʚʨʘʛʘ, ʯʪʦʙʳ ʥʝ ʚʦʟ-

ʚʨʘʱʘʣʩʷ. ʆʯʠʩʪʠʪʝʣʴʥʫʶ ʩʠʣʫ ʧʨʠʧʠʩʳʚʘʣʠ ʤʦʞ-

ʞʝʚʝʣʴʥʠʢʫ ʛʨʝʢʠ ʠ ʨʠʤʣʷʥʝ. ɺ ʠʭ ʣʠʪʝʨʘʪʫʨʝ ʯʘʩʪʦ 

ʫʧʦʤʠʥʘʝʪʩʷ ʤʦʛʫʱʝʩʪʚʦ ʠ ʥʝʦʪʨʘʟʠʤʦʩʪʴ ʤʦʞʞʝ-

ʚʝʣʦʚʦʛʦ ʘʨʦʤʘʪʘ. ʊʘʢ, ʗʟʦʥ ʠ ʄʝʜʝʷ ʫʩʳʧʣʷʶʪ ʠʤ 

ʟʤʝʷ, ʦʭʨʘʥʷʚʰʝʛʦ ʚ ʂʦʣʭʠʜʝ ʟʦʣʦʪʦʝ ʨʫʥʦ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʸ: 

ʢʦʨʥʠ, ʚʝʪʢʠ, ʭʚʦʷ, ʷʛʦʜʳéɺ ʧʣʦʜʘʭ ʤʦʞʞʝʚʝʣʴ-

ʥʠʢʘ ʩʦʜʝʨʞʠʪʩʷ ʦʪ 20 ʜʦ 42% ʩʘʭʘʨʦʚ, 2,6% ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ (ʷʙʣʦʯʥʦʡ, ʫʢʩʫʩʥʦʡ, ʘʩʢʦʨʙʠʥʦ-

ʚʦʡ, ʤʫʨʘʚʴʠʥʦʡ), ʜʦ 2% ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ; ʩʧʠʨʪ 

ʠʥʦʟʠʪ, ʢʨʘʩʷʱʠʝ ʚʝʱʝʩʪʚʘ, ʩʤʦʣʳ ʠ ʚʦʩʢ. ɺ ʢʦʨʝ 

8% ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʞ-

ʞʝʚʝʣʴʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʢ, ʚ ʩʦʩʪʘʚ 

ʭʚʦʠ ʚʭʦʜʠʪ ʚʠʪʘʤʠʥ ʉ, ʢʦʪʦʨʳʡ ʟʘʜʝʡʩʪʚʦʚʘʥ ʚ ʤʝ-

ʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʨʛʘ-

ʥʠʟʤʝ, ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʱʝʧʣʝʥʠʶ ʠ ʚʳʚʦʜʫ ʚʨʝʜ-

ʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʘ, ʪʝʤ ʩʘʤʳʤ ʦʯʠʱʘʷ ʩʦʩʫʜʳ. ɼʦ-

ʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ 

ʦʨʛʘʥʠʟʤʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʜʝʡʩʪʚʠʝ ʜʨʫ-

ʛʠʭ ʚʠʪʘʤʠʥʦʚ ʠ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢ-

ʪʠʢʦʡ ʧʨʦʩʪʫʜʥʳʭ ʠʥʬʝʢʮʠʡ. ɺ ʧʣʦʜʘʭ ʦʙʥʘʨʫ-

ʞʝʥʳ ʩʘʭʘʨʘ, ʩʤʦʣʠʩʪʳʝ ʚʝʱʝʩʪʚʘ, ʪʝʨʧʝʥʳ ʠ ʵʬʠʨ-

ʥʦʝ ʤʘʩʣʦ. ʀʟ-ʟʘ ʥʘʣʠʯʠʷ ʚ ʰʠʰʢʦʷʛʦʜʘʭ 

ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ ʥʘʩʪʦʠ ʠ ʦʪʚʘʨʳ ʤʦʞʞʝʚʝʣʴ-

ʥʠʢʘ ʦʢʘʟʳʚʘʶʪ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʝ ʠ ʙʦʣʝʫʪʦʣʷʶ-

ʱʝʝ ʜʝʡʩʪʚʠʝ. ʋʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, ʢʦʪʦʨʘʷ ʩʦʜʝʨ-

ʞʠʪʩʷ ʚ ʧʣʦʜʘʭ, ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʥʦʨʤʘ-

ʣʠʟʫʝʪ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ, ʘ ʷʙʣʦʯʥʘʷ ʢʠʩʣʦʪʘ 

ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʫʣʫʯʰʘʝʪ ʧʠʱʝ-

ʚʘʨʝʥʠʝ. ʊʘʢʞʝ ʚ ʩʦʩʪʘʚ ʧʣʦʜʦʚ ʚʭʦʜʠʪ ʘʣʶʤʠʥʠʡ, 

ʤʘʨʛʘʥʝʮ, ʤʝʜʴ ʠ ʞʝʣʝʟʦ. ɺʳʰʝ ʧʝʨʝʯʠʩʣʝʥʳ ʣʠʰʴ 

ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʄʦʞʞʝʚʝʣʴʥʠʢʘ, 

ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ 

ʦʩʪʘʣʴʥʳʭ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʷ 

ʙʳʣʠ ʥʘʡʜʝʥʳ ʜʫʙʠʣʴʥʳʝ ʠ ʩʤʦʣʠʩʪʳʝ ʚʝʱʝʩʪʚʘ, 

ʧʠʛʤʝʥʪʳ, ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʠ ʩʘʧʦʥʠʥʳ. ʉʦʛʣʘʩʥʦ 

ʧʦʩʣʝʜʥʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩʘʧʦʥʠʥʳ ʧʨʠ ʧʦʧʘʜʘ-

ʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʧʦʩʦʙʥʳ 

ʚʳʟʚʘʪʴ ʛʝʤʦʣʠʟ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʜʝʪ ʠʥʪʝʥʩʠʚʥʦʝ 

ʨʘʟʨʫʰʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʢʨʦʚʠ. 
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ʇʣʦʜʳ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʧʨʷʥʦ-ʚʢʫ-

ʩʦʚʦʡ ʧʨʦʜʫʢʪ. ʅʘʩʪʦʡʢʫ ʠʟ ʧʣʦʜʦʚ ʧʨʠʤʝʥʷʶʪ ʢʘʢ 

ʤʦʯʝʛʦʥʥʦʝ ʩʨʝʜʩʪʚʦ ʧʨʠ ʚʦʜʷʥʢʝ, ʤʦʯʝʢʘʤʝʥʥʦʡ 

ʙʦʣʝʟʥʠ, ʭʨʦʥʠʯʝʩʢʠʭ ʮʠʩʪʠʪʘʭ, ʚʦʩʧʘʣʝʥʠʠ ʤʦʯʝ-

ʚʦʛʦ ʧʫʟʳʨʷ. ʆʥʘ ʧʦʚʳʰʘʝʪ ʘʧʧʝʪʠʪ, ʞʝʣʯʝʦʙʨʘʟʦ-

ʚʘʥʠʝ ʠ ʞʝʣʯʝʚʳʜʝʣʝʥʠʝ, ʫʩʠʣʠʚʘʝʪ ʩʝʢʨʝʮʠʶ ʞʝ-

ʣʫʜʦʯʥʦʛʦ ʩʦʢʘ. ɺʦʧʨʝʢʠ ʨʘʩʭʦʞʝʤʫ ʤʥʝʥʠʶ ʙʠʦ-

ʣʦʛʦʚ ʠ ʚʨʘʯʝʡ, ʥʝ ʪʦʣʴʢʦ ʧʣʦʜʳ ʠ ʷʛʦʜʳ 

ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʦʙʣʘʜʘʶʪ ʧʦʣʝʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʊʘʤ, ʛʜʝ ʚʳʩʘʞʝʥʳ ʵʪʠ ʜʝʨʝʚʴʷ ʠʣʠ ʢʫʩʪʘʨʥʠʢʠ, 

ʚʦʟʜʫʭ ʥʘʤʥʦʛʦ ʯʠʱʝ. ɺʦʪ ʫʪʚʝʨʞʜʝʥʠʝ ʙʠʦʣʦʛʦʚ: 

çʊʦʣʴʢʦ ʟʘ ʩʫʪʢʠ 1 ʛʝʢʪʘʨ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʚʳʜʝʣʷʝʪ 

ʜʦ 30 ʢʛ ʬʠʪʦʥʮʠʜʦʚ. ʊʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʝʪʫʯʠʭ 

ʚʝʱʝʩʪʚ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʦʯʠʩʪʠʪʴ ʚʦʟʜʫʭ ʦʪ ʤʠʢ-

ʨʦʙʦʚ ʚ ʙʦʣʴʰʦʤ ʛʦʨʦʜʝè. ʆʙʣʘʜʘʷ ʙʘʢʪʝʨʠʮʠʜʥʳʤ 

ʜʝʡʩʪʚʠʝʤ, ʧʦʙʝʛʠ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʢ ʙʘʥʥʳʤ ʚʝʥʠʢʘʤ. ʇʨʠʤʝʥʷʝʪʩʷ 

ʤʦʞʞʝʚʝʣʴʥʠʢ ʠ ʚʝʪʝʨʠʥʘʨʠʠ. ʅʘʩʪʦʡ ʧʣʦʜʦʚ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʥʘʩʝʢʦʤʳʭ-ʧʘʨʘʟʠʪʦʚ, 

ʦʜʦʣʝʚʘʶʱʠʭ ʞʠʚʦʪʥʳʭ. ɺ ʵʪʠʭ ʞʝ ʮʝʣʷʭ ʩʞʠʛʘʶʪ 

ʦʧʘʚʰʫʶ ʭʚʦʶ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʠ ʜʳʤʦʤ ʦʢʫʨʠ-

ʚʘʶʪ ʩʢʦʪ.  

ʍʚʦʷ ʫ ʤʦʞʞʝʚʝʣʴʥʠʢʦʚ ʞʠʚʝʪ 3-5 ʣʝʪ, ʤʝʥʷ-

ʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ ʠ, ʦʧʘʜʘʷ ʥʘ ʟʝʤʣʶ, ʙʳʩʪʨʦ ʤʠʥʝ-

ʨʘʣʠʟʫʝʪʩʷ, ʥʘʢʘʧʣʠʚʘʝʪ ʨʳʭʣʫʶ ʧʦʜʩʪʠʣʢʫ ʠ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʥʝʡʪʨʘʣʴʥʦʛʦ çʩʣʘʜʢʦʛʦè 

ʛʫʤʫʩʘ, ʠʟ-ʟʘ ʯʝʛʦ ʤʦʞʞʝʚʝʣʴʥʠʢ ʫ ʣʝʩʥʠʢʦʚ ʥʦʩʠʪ 

ʧʦʯʝʪʥʦʝ ʥʘʟʚʘʥʠʝ çʦʪʮʘ ʧʦʯʚè. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʚʠ-

ʜʦʚ, ʥʫʞʜʘʶʱʠʤʩʷ ʚ ʠʟʫʯʝʥʠʠ ʠ ʟʘʱʠʪʝ, ʷʚʣʷʝʪʩʷ 

ʤʦʞʞʝʚʝʣʴʥʠʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʚʝʢʦʚʫʶ ʠʩʪʦ-

ʨʠʶ ʧʨʠʤʝʥʝʥʠʷ ʤʦʞʞʝʚʝʣʴʥʠʢʘ, ʢʘʢ ʣʝʢʘʨʩʪʚʝʥ-

ʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʜʘʥʥʳʡ ʚʠʜ - Juniperus sibirica ɺ, ʷʚ-

ʣʷʝʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤ. ʄʦʞʞʝʚʝʣʴʥʠʢ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʘʥ ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʭʚʦʝ ʠ ʷʛʦ-

ʜʘʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʤ ʠ ʜʝʢʦʨʘ-

ʪʠʚʥʳʤ ʩʚʦʡʩʪʚʘʤ, ʤʦʞʞʝʚʝʣʴʥʠʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʦʟʝʣʝʥʝʥʠʠ ʧʘʨʢʦʚ ʠ ʩʘʜʦʚ. ʇʣʦʜʳ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ʇʨʠʛʦʪʦʚʣʝʥʥʳʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʧʨʝʧʘʨʘʪʳ ʥʘʟʥʘʯʘ-

ʶʪʩʷ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ ʠ ʧʦʯʝʢ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠ ʤʦʯʝʛʦʥʥʦʛʦ 

ʩʨʝʜʩʪʚʘ . ʆʪʚʘʨʦʤ ʤʦʞʞʝʚʝʣʴʥʠʢʘ (ʧʨʠ ʥʘʨʫʞʥʦʤ 

ʧʨʠʤʝʥʝʥʠʠ) ʣʝʯʘʪ ʘʨʪʨʠʪʳ, ʧʦʜʘʛʨʫ, ʨʝʚʤʘʪʠʟʤ, 

ʵʢʟʝʤʳ ʠ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʜʝʨʤʘʪʠʪʦʚ. ʄʦʞʞʝʚʝ-

ʣʦʚʦʝ ʤʘʩʣʦ ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʣʝʟʥʦ ʧʨʠ ʨʝʚʤʘʪʠʟʤʝ, 

ʨʘʜʠʢʫʣʠʪʝ, ʥʝʚʨʘʣʛʠʠ ʠ ʧʦʣʠʘʨʪʨʠʪʝ. ʇʨʝʧʘʨʘʪʳ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʢʦʨʥʝʡ ʤʦʞʞʝʚʝʣʴʥʠʢʘ, ʧʨʠʤʝ-

ʥʷʶʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʣʝʛʦʯʥʳʭ ʙʦʣʝʟʥʝʡ, ʘ ʪʘʢʞʝ ʟʘ-

ʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ - ʣʘʨʠʥʛʠʪʦʚ, ʪʨʘʭʝʠ-

ʪʦʚ ʠ ʙʨʦʥʭʠʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʫʙʝʨʢʫʣʝʟʘ. ɽʩʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʮʝʣʦʤ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʟʘʙʦʣʝʚʘʥʠʷ 

ʪʫʙʝʨʢʫʣʝʟʦʤ - ʧʨʦʮʝʩʩʳ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, ʢʣʠʥʠʯʝ-

ʩʢʦʝ ʪʝʯʝʥʠʝ ʠ ʨʘʟʣʠʯʥʳʝ ʠʩʭʦʜʳ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɼʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʠ ʤʠʢʦʙʘʢ-

ʪʝʨʠʠ ʪʫʙʝʨʢʫʣʝʟʘ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ ʯʝʤ ʩʪʘ 

ʣʝʪ ʩʦ ʚʨʝʤʝʥ ʝʝ ʦʪʢʨʳʪʠʷ, ʜʘʣʦ ʯʝʣʦʚʝʯʝʩʪʚʫ ʤʘʩʩʫ 

ʟʥʘʥʠʡ. ʆʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʤʠʢʦʙʘʢʪʝʨʠʡ, ʘ ʪʘʢʞʝ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʤʝʪʦʜʳ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʤʝʪʦʜʠʢʠ ʛʨʘʤʦʪ-

ʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʩʧʘʩʣʠ ʤʠʣʣʠʦʥʳ 

ʞʠʟʥʝʡ ʧʦ ʚʩʝʤʫ ʟʝʤʥʦʤʫ ʰʘʨʫ. ʕʬʠʨʥʦʝ ʤʘʩʣʦ 

ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʫʙʠʚʘʝʪ ʧʘʣʦʯʢʫ ʂʦʭʘ ʟʘ ʥʝʩʢʦʣʴʢʦ 

ʜʥʝʡ. ʅʘʩʪʦʡ ʢʦʨʳ ʠʣʠ ʷʛʦʜ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ 

ʧʦʣʦʩʢʘʥʠʷ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʜʣʷ ʠʥʛʘʣʷʮʠʡ ʧʨʠ ʙʦʣʝʟ-

ʥʷʭ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ.  

 ɸ ʚʝʜʴ ʵʪʦ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʦʝ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʧʦʣʝʟʥʦʝ ʨʘʩʪʝʥʠʝ. ʆʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘ ʢʘʞʜʦʤ ʩʘ-

ʜʦʚʦʤ ʫʯʘʩʪʢʝ . ʀ ʪʦʛʜʘ ʤʦʞʞʝʚʝʣʴʥʠʢ ʩʪʘʥʝʪ ʥʝ 

ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʤ ʟʜʦʨʦʚʴʷ, ʥʦ ʠ ʫʢʨʘʰʝʥʠʝʤ ʣʶ-

ʙʦʛʦ ʩʘʜʘ ʠ ʧʘʨʢʘ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʥʝ ʦʙʝʩʧʝ-

ʯʠʚʘʶʪ ʚʳʩʦʢʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʠʟ-

ʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʚʠʜʘ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʤʝʨʳ ʢ ʚʥʝʜʨʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ 

ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ, ʦʨʠʝʥʪʠʨʦʚʘʥ-
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ɸʥʥʦʪʘʮʠʷ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʫʪʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʘʨʪʝʨʠʘʣʴ-

ʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʚʥʫʪʨʠʙʨʶʰʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩ ʚʝʥʪʨʘʣʴʥʳʤʠ ʛʨʳʞʘʤʠ ʧʦʩʣʝ ʛʝʨ-

ʥʠʦʧʣʘʩʪʠʢʠ. ʇʘʮʠʝʥʪʘʤ ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩʫʪʦʯʥʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ 

ɸɼ (ʉʄɸɼ) ʠ ʠʟʤʝʨʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʤʦʯʝʚʦʤ ʧʫʟʳʨʝ. ɸʥʘʣʠʟʠʨʦʚʘʣʠ ʩʨʝʜʥʝʝ ʩʠʩʪʦʣʠʯʝʩʢʦʝ (ʉɸɼ) ʠ ʜʠʘ-

ʩʪʦʣʠʯʝʩʢʦʝ (ɼɸɼ) ɸɼ ʢʘʢ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʠʝ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʟʘ ʩʫʪʢʠ, ʘ ʪʘʢʞʝ ʟʘ ʜʥʝʚʥʦʡ (ʘʢʪʠʚ-

ʥʳʡ) ʠ ʥʦʯʥʦʡ (ʧʘʩʩʠʚʥʳʡ) ʧʝʨʠʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʚʥʫʪʨʠʙʨʶʰ-

ʥʦʛʦ ʜʘʚʣʝʥʠʷ ʜʦ 6 ʩʤ ʚʦʜ. ʩʪ. ʠ ʙʦʣʝʝ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʚʝʥʪʨʘʣʴʥʳʭ ʛʨʳʞ ʧʨʠʚʦʜʠʪ ʢ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʧʦʢʘʟʘʪʝʣʝʡ ʉʄɸɼ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʚ ʨʦʩʪʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʉɸɼ ʠ ɼɸɼ ʚ 

ʘʢʪʠʚʥʳʡ ʠ ʧʘʩʩʠʚʥʳʡ ʧʝʨʠʦʜʳ. ʆʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ɸɼ ʚ ʧʘʩʩʠʚʥʦʤ ʧʝʨʠʦʜʝ ʥʘ 30,5% ʜʣʷ ʉɸɼ ʠ 34,5% 

ʜʣʷ ɼɸɼ ʧʨʠ ɺɹɼ 11 ʩʤ ʚʦʜ. ʩʪ. ʠ ʚʳʰʝ. ɺʳʷʚʣʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠ-

ʯʝʩʢʦʛʦ ɸɼ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ɺɹɼ ʦʙʦʩʥʦʚʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ɸɼ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʚʝʥʪʨʘʣʴʥʳʤʠ ʛʨʳʞʘʤʠ.  

Abstract. 

The aim of the study was to study the dynamics of indices of daily blood pressure monitoring with an increase 

in intra-abdominal pressure in patients with ventral hernias after hernioplasty. Patients in the early postoperative 

period were carried out daily blood pressure monitoring (BPM) and measurement of pressure in the bladder. The 

mean systolic (MAP) and diastolic (DBP) blood pressure were analyzed as arithmetic average, determined per 

day, as well as during the day (active) and night (passive) periods. The study revealed that the increase in intra-

abdominal pressure up to 6 cm of water. and more after surgical treatment of ventral hernias leads to negative 

dynamics of MADD indices, manifested in the growth of average daily values of MAP and DBP in active and 

passive periods. The increase in blood pressure in the passive period was noted to be 30.5% for AAD and 34.5% 

for DBP in IAP of 11 cm of water. Art. and higher. The revealed dynamics of indicators of systolic and diastolic 

blood pressure at different levels of IAP justifies the need to monitor blood pressure in patients with ventral her-

nias. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʥʪʨʘʣʴʥʳʝ ʛʨʳʞʠ, ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʚʥʫʪʨʠʙʨʶʰʥʦʝ 

ʜʘʚʣʝʥʠʝ 

Keywords: ventral hernia, blood pressure monitoring, intra-abdominal pressure.  

 
¶ ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʙʣʝʤʘ ʭʠʨʫʨ-

ʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʠ ʨʝʮʠʜʠʚ-

ʥʳʭ ʛʨʳʞ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʦʩʪʘʸʪʩʷ ʚʝʩʴʤʘ ʩʣʦʞ-

ʥʦʡ, ʘʢʪʫʘʣʴʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ. ɺ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʛʝʨʥʠʦʣʦʛʠʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʛʨʳʞʠ 

ʟʘʥʠʤʘʶʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦʩʣʝ ʧʘʭʦʚʳʭ ʛʨʳʞ, ʩʦ-

ʩʪʘʚʣʷʷ ʦʪ 3 ʜʦ 20,6% ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʨʳ-

ʞʘʤʠ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʠ ʧʦʷʩʥʠʯʥʦ-ʙʦʢʦʚʳʭ 

ʩʪʝʥʦʢ [1,2]. ɺʦ ʚʩʝʤ ʤʠʨʝ ʥʘʠʙʦʣʴʰʠʡ ʨʠʩʢ ʨʘʟʚʠ-

ʪʠʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʛʨʳʞ ʦʪʤʝʯʘʝʪʩʷ ʧʦʩʣʝ ʵʢʩ-

ʪʨʝʥʥʳʭ ʠ ʧʣʘʥʦʚʳʭ ʣʘʧʘʨʦʪʦʤʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʝʡ ʧʝʯʝʥʠ ï ʚ 43% [3], ʢʦʣʦʨʝʢʪʘʣʴ-

ʥʳʤ ʨʘʢʦʤ ï ʜʦ 20% [4,5], ʜʠʚʝʨʪʠʢʫʣʝʟʦʤ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ ï ʦʪ 9 ʜʦ 30% ʧʦʩʣʝ ʦʪʢʨʳʪʳʭ ʠ ʣʘʧʘʨʦʩʢʦ-

ʧʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [6], ʦʪʢʨʳ-

ʪʳʤʠ ʙʘʨʠʘʪʨʠʯʝʩʢʠʤʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤʠ ʥʘ ʞʝ-

ʣʫʜʢʝ - 20% [7].  

¶ ʆʜʥʘʢʦ ʜʘʞʝ ʧʦʩʣʝ ʨʦʙʦʪ ʘʩʩʠʩʪʠʨʦʚʘʥʥʳʭ 

ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʯʘʩʪʦʪʘ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʛʨʳʞ ʜʦʩʪʠʛʘʝʪ 8,3% (ʧʦ ʜʘʥ-

ʥʳʤ ʤʝʪʘʘʥʘʣʠʟʘ A. Chennamsetty, 2014), ʧʦʩʣʝ ʣʘ-

ʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʠ - 5,3% [8].  

ʆʜʥʠʤ ʠʟ ʘʩʧʝʢʪʦʚ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ 

ʦʧʘʩʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʚʥʫʪʨʠʙʨʶʰʥʦʛʦ ʜʘʚʣʝʥʠʷ 

(ɺɹɼ) ʚʩʣʝʜʩʪʚʠʝ ʚʧʨʘʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʦʩʪʝʡ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʸʤʘ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ [9,10]. ʇʦʚʳ-

ʰʝʥʠʝ ɺɹɼ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʨʘʟʚʠʪʠʝ ʧʦʣʠʦʨʛʘʥʥʦʡ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʩʪʠ [11,12], ʧʦʣʫʯʠʚʰʝʡ ʥʘʟʚʘʥʠʝ ʩʠʥ-

ʜʨʦʤʘ ʚʳʩʦʢʦʛʦ ɺɹɼ, "Abdominal Compartment Syn-

drome" ʠʣʠ ʩʠʥʜʨʦʤʘ ʘʙʜʦʤʠʥʘʣʴʥʦʡ ʢʦʤʧʨʝʩʩʠʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠ 

ʪʘʢʪʠʢʠ ʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʧʨʠ ʨʘʟʚʠʪʠʠ ʢʦʪʦ-

ʨʦʛʦ ʩʨʝʜʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 

53% [13]. ɹʦʣʴʰʠʥʩʪʚʦʤ ʘʚʪʦʨʦʚ ʧʨʠʟʥʘʝʪʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʨʠʩʢʘ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ɺɹɼ 

ʚʳʰʝ 20 ʤʤ ʨʪ. ʩʪ. [14]. 

ʈʝʬʣʝʢʪʦʨʥʳʝ ʚʣʠʷʥʠʷ ʩ ʨʝʮʝʧʪʦʨʥʦʛʦ ʘʧʧʘ-

ʨʘʪʘ ʙʨʶʰʠʥʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʠ-

ʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʢʨʦʚʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ɺɹɼ ʯʝʨʝʟ ʚʦʚʣʝʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʚʦʟʙʫʞʜʝʥʠʷ ʨʝ-

ʮʝʧʪʦʨʦʚ ʦʙʦʣʦʯʝʢ ʩʝʨʜʮʘ. ʋʚʝʣʠʯʝʥʠʝ ʚ ʵʢʩʧʝʨʠ-

ʤʝʥʪʝ ʚʥʫʪʨʠʢʠʰʝʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʜʦ 30 ʠ 60 ʤʤ ʨʪ. 

ʩʪ. ʚʳʟʳʚʘʣʦ ʧʦʚʳʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 

(ɸɼ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 30 ʠ 41 ʤʤ ʨʪ. ʩʪ. [15]. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷ-

ʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ (ʙʦʣʝʝ 25-30 ʤʤ 

ʨʪ. ʩʪ.) ʧʦʚʳʰʝʥʠʠ ʚʥʫʪʨʠʙʨʶʰʥʦʛʦ ʜʘʚʣʝʥʠʷ 

(ɺɹɼ). ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʘʟ-

ʚʠʪʠʷ ʠ ʢʦʨʨʝʢʮʠʠ ʦʩʣʦʞʥʝʥʠʡ ʜʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ ʣʝʯʝʥʠʠ ʙʦʣʴʰʠʭ ʧʦ-

ʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʚʝʥʪʨʘʣʴʥʳʭ ʛʨʳʞ. ʉ ʰʠʨʦʢʠʤ 

ʚʥʝʜʨʝʥʠʝʤ ʚ ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʥʝ ʥʘʪʷʞ-

ʥʳʭ ʤʝʪʦʜʦʚ ʛʝʨʥʠʦʧʣʘʩʪʠʢʠ ʠ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥ-

ʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ɺɹɼ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʯʘ-

ʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʠʥʪʨʘʘʙʜʦʤʠ-

ʥʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ. ʆʜʥʘʢʦ ʥʘʨʫʰʝʥʠʷ 

ʛʝʤʦʜʠʥʘʤʠʢʠ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ɺɹɼ 

ʜʦ 15 ʤʤ ʨʪ. ʩʪ. (20,5 ʩʤ ʚʦʜ. ʩʪ.), ʢʦʪʦʨʦʝ ʤʥʦʛʠʤʠ 

ʘʚʪʦʨʘʤʠ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʢʣʠʥʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʦʝ, 

ʦʩʪʘʶʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʜʘʞʝ 

ʪʘʢʦʛʦ ʨʦʜʘ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠ-

ʪʠʷ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥ-

ʥʦʤ ʧʝʨʠʦʜʝ. ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʢʦʨʨʝʢʮʠʷ ʧʦʚʳʰʝʥ-

ʥʦʛʦ ɸɼ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʫʪʦʯʥʦʛʦ 

ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʚʥʝʩʝʪ ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʧʨʝʜʫ-

ʧʨʝʞʜʝʥʠʝ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞ-

ʥʝʥʠʡ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ [16,17,18]. 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ: ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʫʪʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʘʨʪʝʨʠ-

ʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʚʥʫʪʨʠʙʨʶʰ-

ʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩ ʚʝʥʪʨʘʣʴʥʳʤʠ ʛʨʳʞʘʤʠ 

ʧʦʩʣʝ ʛʝʨʥʠʦʧʣʘʩʪʠʢʠ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʀʉʉʃɽɼʆɺɸʅʀʗ: ʥʘʤʠ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʧʘʮʠ-

ʝʥʪʳ ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʦʩʣʝ 

ʛʝʨʥʠʦʧʣʘʩʪʠʢʠ ʚʝʥʪʨʘʣʴʥʳʭ ʛʨʳʞ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟ-

ʤʝʨʘ, ʥʝ ʧʦʣʫʯʘʚʰʠʝ ʚ ʧʨʝʜ- ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʦʤ 

ʧʝʨʠʦʜʝ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʫʶ ʪʝʨʘʧʠʶ (n=80). 

ɺʩʝʤ ʠʤ ʧʨʦʚʦʜʠʣʦʩʴ ʩʫʪʦʯʥʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ 

ɸɼ (ʉʄɸɼ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʘ Meditech 

Cardio Tens ʠ ʠʟʤʝʨʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʤʦʯʝʚʦʤ ʧʫ-

ʟʳʨʝ. ɸʥʘʣʠʟʠʨʦʚʘʣʠ ʩʨʝʜʥʝʝ ʩʠʩʪʦʣʠʯʝʩʢʦʝ (ʉɸɼ) 

ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ (ɼɸɼ) ɸɼ ʢʘʢ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠ-

ʯʝʩʢʠʝ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʟʘ ʩʫʪʢʠ, ʘ ʪʘʢʞʝ ʟʘ ʜʥʝʚʥʦʡ 

(ʘʢʪʠʚʥʳʡ) ʠ ʥʦʯʥʦʡ (ʧʘʩʩʠʚʥʳʡ) ʧʝʨʠʦʜʳ.  

ɼʘʚʣʝʥʠʝ ʚ ʤʦʯʝʚʦʤ ʧʫʟʳʨʝ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʦʪʢʨʳʪʦʛʦ ʢʘʪʝʪʝʨʘ [15]. ɼʣʷ ʵʪʦʛʦ ʚ ʝʛʦ ʧʦʣʦʩʪʴ ʯʝ-

ʨʝʟ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʤʷʛʢʠʡ ʢʘʪʝʪʝʨ ʌʦʣʝʷ ʰʧʨʠ-

ʮʦʤ ɾʘʥʵ ʚʚʦʜʠʣʠ 100 ʤʣ 0,02% ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʬʫʨʘʮʠʣʠʥʘ. ʂ ʢʘʪʝʪʝʨʫ ʛʝʨʤʝʪʠʯʥʦ ʧʨʠʩʦʝʜʠʥʷʣʠ 

ʟʘʢʨʝʧʣʸʥʥʳʡ ʥʘ ʰʪʘʪʠʚʝ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʚʦʜʥʳʡ ʤʘʥʦʤʝʪʨ. ɽʛʦ ʪʨʫʙʢʘ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʟʘʧʦʣ-

ʥʷʣʘʩʴ ʨʘʩʪʚʦʨʦʤ, ʧʦʩʪʫʧʘʶʱʠʤ ʠʟ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ. 

ɿʘ ʥʫʣʝʚʫʶ ʦʪʤʝʪʢʫ ʧʨʠʥʠʤʘʣʠ ʫʨʦʚʝʥʴ ʚʝʨʭʥʝʛʦ ʢʨʘʷ 

ʣʦʥʥʦʛʦ ʩʦʯʣʝʥʝʥʠʷ. ʀʟʤʝʨʝʥʠʝ ɺɹɼ ʚʳʧʦʣʥʷʣʦʩʴ ʩ 

ʧʦʤʦʱʴʶ ʣʠʥʝʡʢʠ.  

ʇʦʢʘʟʘʪʝʣʠ ʉʄɸɼ 30 ʟʜʦʨʦʚʳʭ ʣʠʮ ʚ ʚʦʟʨʘʩʪʝ 

ʦʪ 30 ʜʦ 58 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 44,75Ñ5,9 ʛʦʜʘ) 

ʙʳʣʠ ʧʨʠʥʷʪʳ ʟʘ ʥʦʨʤʫ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦ-

ʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Microsoft Excel 2002 

ʠʟ ʩʦʩʪʘʚʘ Microsoft Office XP. ʈʘʩʩʯʠʪʳʚʘʣʠʩʴ 

ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ (ʄ), ʦʰʠʙʢʠ ʩʨʝʜʥʝʡ (m), ʨ - ʜʦ-

ʩʪʠʛʥʫʪʳʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ.  

ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ: ɺ 

ʥʦʨʤʝ ʜʘʚʣʝʥʠʝ ʚ ʞʠʚʦʪʝ ʦʢʦʣʦ ʥʫʣʷ (ʚ ʩʨʝʜʥʝʤ, ʧʦ 

ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 0Ñ2 ʩʤ ʚʦʜ. ʩʪ.). ʇʦ ʜʘʥʥʳʤ 

ʠʟʤʝʨʝʥʠʷ ɺɹɼ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟ-

ʥʦʨʦʜʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ï ʫʨʦʚʝʥʴ ʜʘʚʣʝʥʠʷ ʥʘʭʦ-

ʜʠʣʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 30 ʩʤ ʚʦʜ. ʩʪ. ʅʘ ʦʩʥʦʚʘ-

ʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʩʝ ʙʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝ-

ʣʝʥʳ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ: ʩ ʫʨʦʚʥʝʤ ʜʘʚʣʝʥʠʷ 0-5, 6-

10, 11-15, 16-30 ʩʤ ʚʦʜ. ʩʪ.  

ʅʘʤʠ ʠʟʫʯʝʥʳ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ 

ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʛʝʨʥʠʦʧʣʘʩʪʠʢʠ. ɺ 
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ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʥʘʤʠ ʜʘʥʥʳʤʠ (ʪʘʙ-

ʣʠʮʘ 1), 33,8% ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ (27 ʯʝʣʦʚʝʢ) 

ʧʦ ʫʨʦʚʥʶ ɺɹɼ (0-5 ʩʤ ʚʦʜ. ʩʪ.) ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ 1-

ʡ ʛʨʫʧʧʝ. ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʫʪʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ɸɼ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʉɸɼ ʥʦʯʴʶ, ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦ-

ʚʳʭ. ʈʘʟʥʠʮʘ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ɸɼ ʚ ʧʘʩʩʠʚʥʦʤ ʧʝʨʠ-

ʦʜʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʛʨʫʧʧʦʡ ʟʜʦʨʦʚʳʭ ʩʦʩʪʘʚʠʣʘ 

13,4%.  

ʋ 28,8% ʧʘʮʠʝʥʪʦʚ (23 ʯʝʣʦʚʝʢ) ʩʨʝʜʥʝʩʫʪʦʯ-

ʥʳʝ ʟʥʘʯʝʥʠʷ ʉɸɼ ʩʦʩʪʘʚʠʣʠ 133,31 Ñ 1,55 ʤʤ ʨʪ. 

ʩʪ., ɼɸɼ 82,47 Ñ 1,16 ʤʤ ʨʪ. ʩʪ. ʠ ʧʨʝʚʳʩʠʣʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʫ ʧʘʮʠʝʥʪʦʚ 1-ʡ ʛʨʫʧʧʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 17,5% ʠ 15,9%. ʇʦʜʦʙʥʳʡ ʫʨʦ-

ʚʝʥʴ ʨʘʟʣʠʯʠʡ ɸɼ ʦʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʘʢʪʠʚʥʳʡ ʠ 

ʧʘʩʩʠʚʥʳʡ ʧʝʨʠʦʜʳ. ʊʘʢ, ʉɸɼ ʜʥʝʤ ʙʳʣʦ ʚʳʰʝ, 

ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ 1-ʡ ʛʨʫʧʧʳ ʥʘ 18,5%, ɼɸɼ - ʥʘ 

17,2%, ʘ ʥʦʯʴʶ - ʥʘ 13,7% ʠ 11,8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʀʥʪʨʘʘʙʜʦʤʠʥʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 6-10 ʩʤ ʚʦʜ. ʩʪ. 

ʊʘʙʣʠʮʘ 1 

ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʇʦʢʘʟʘʪʝʣʠ 

ʉʄɸɼ  

(MÑ m) 

ɿʜʦʨʦʚʳʝ 

(n=30) 

ʇʘʮʠʝʥʪʳ ʧʦʩʣʝ ʛʝʨʥʠʦʧʣʘʩʪʠʢʠ ʚʝʥʪʨʘʣʴʥʳʭ ʛʨʳʞ (n=80) 

1-ʷ ʛʨʫʧʧʘ ɺɹɼ 

0-5 ʩʤ ʚʦʜ.ʩʪ. 

(n=27) 

2-ʷ ʛʨʫʧʧʘ ɺɹɼ 

6-10 ʩʤ ʚʦʜ.ʩʪ. 

(n=23) 

3-ʷ ʛʨʫʧʧʘ ɺɹɼ 

11-15 ʩʤ ʚʦʜ.ʩʪ. 

(n=15) 

4-ʷ ʛʨʫʧʧʘ 

ɺɹɼ 16-30 ʩʤ 

ʚʦʜ.ʩʪ. (n=15) 

ʉʨʝʜʥʝʝ ʉɸɼ 

ʟʘ ʩʫʪʢʠ, ʤʤ 

ʨʪ.ʩʪ. 

109,18Ñ1,19 
113,42 Ñ 1,42 

p2p3p4  

133,31 Ñ 1,55 

pNp1p3p4 

147,28 Ñ 1,47 

pNp1p2p4  

155,69 Ñ 1,58 

pNp1p2p3 

ʉʨʝʜʥʝʝ ɼɸɼ 

ʟʘ ʩʫʪʢʠ, ʤʤ 

ʨʪ.ʩʪ. 

68,31Ñ0,88 
71,18Ñ 1,04 

p2p3p4 

82,47 Ñ 1,16 

pNp1p3p4 

 89,29 Ñ 1,03 

pNp1p2p4  

95,54 Ñ 1,43 

pNp1p2p3 

ʉʨʝʜʥʝʝ ʉɸɼ 

ʟʘ ʜʝʥʴ, ʤʤ 

ʨʪ.ʩʪ. 

117,32Ñ1,37 
120,71 Ñ 1,36 

p2p3p4  

143,04 Ñ 1,34 

pNp1p3p4 

149,51Ñ1,15 pN 

p1p2 p4  

157,35Ñ1,28 

pNp1p2p3 

ʉʨʝʜʥʝʝ ɼɸɼ 

ʟʘ ʜʝʥʴ, ʤʤ 

ʨʪ.ʩʪ. 

72,59Ñ0,71 
74,35 Ñ 1,19 

p2p3p4  

87,13 Ñ 1,19 

pNp1p3p4 

92,90 Ñ 1,07 

pNp1p2p4  

98,98 Ñ 1,37 

pNp1p2p3 

ʉʨʝʜʥʝʝ ʉɸɼ 

ʟʘ ʥʦʯʴ, ʤʤ 

ʨʪ.ʩʪ. 

98,57Ñ0,76 
111,79 Ñ 1,04 

pNp2p3p4  

127,16 Ñ 1,49 

pNp1p3p4 

145,93 Ñ 1,62 

pNp1p2p4  

154,51 Ñ 1,81 

pNp1p2p3 

ʉʨʝʜʥʝʝ ɼɸɼ 

ʟʘ ʥʦʯʴ, ʤʤ 

ʨʪ.ʩʪ. 

63,72Ñ0,90 
65,67 Ñ 1,18 

p2p3p4  

73,41Ñ 1,22 

pNp1p3p4 

88,32Ñ 1,18 

pNp1p2p4  

94,65Ñ 1,36 

pNp1p2p3  

ʇʨʠʤʝʯʘʥʠʝ: pN- ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦ ʟʜʦʨʦʚʳʤʠ p <0,001 

p1- ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩ 1-ʡ ʛʨʫʧʧʦʡ p<0,001 

P2- ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦ 2-ʡ ʛʨʫʧʧʦʡ p<0,001 

P3 - ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʙʦʣʴʥʳʭ ʩ 3-ʡ ʛʨʫʧʧʦʡ p<0,001 

P4 - ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʙʦʣʴʥʳʭ ʩ 4-ʡ ʛʨʫʧʧʦʡ p<0,001 

 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ɺɹɼ ʜʦ 11- 15 ʩʤ ʚʦʜ. ʩʪ. 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ɸɼ. ʋ 18,8% ʙʦʣʴʥʳʭ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ (15 ʧʘʮʠʝʥʪʦʚ) ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʫʩʫʛʫʙʣʷʝʪʩʷ ʚʳʨʘʞʝʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ 

ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʉʄɸɼ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʉɸɼ ʫ ʙʦʣʴʥʳʭ 3-ʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʠ 147,28 Ñ 1,47 

ʤʤ ʨʪ. ʩʪ., ɼɸɼ 89,29 Ñ 1,03 ʤʤ ʨʪ. ʩʪ. ʠ ʧʨʝʚʳʩʠʣʠ 

ʜʘʥʥʳʝ ʫ ʧʘʮʠʝʥʪʦʚ 1-ʡ ʛʨʫʧʧʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

29,9% ʠ 25,4%. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʘʷ ʚʳʨʘʞʝʥʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʚʳʷʚʣʝʥʘ ʚ 

ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʡ ʜʣʷ ʦʨʛʘʥʦʚ-ʤʠʰʝʥʝʡ ʧʘʩʩʠʚ-

ʥʳʡ ʧʝʨʠʦʜ - ʜʣʷ ʉɸɼ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 30,5%, ʜʣʷ 

ɼɸɼ -34,5%, ʪʦʛʜʘ ʢʘʢ ʚ ʘʢʪʠʚʥʳʡ ʧʝʨʠʦʜ ï ʥʘ 

23,6% ʠ 24,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʫʨʦʚʥʝʤ ɺɹɼ 

16 ʩʤ ʚʦʜ. ʩʪ. ʠ ʙʦʣʝʝ ʫ 9 ʙʦʣʴʥʳʭ ʠʥʪʘʘʙʜʦʤʠʥʘʣʴ-

ʥʦʝ ʜʘʚʣʝʥʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʧʨʝʜʝʣʘʭ 16-20 ʩʤ 

ʚʦʜ. ʩʪ. (11,3% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʝʜʫʝ-

ʤʳʭ), ʫ 4-ʭ ï ʚ ʧʨʝʜʝʣʘʭ 21-25 ʩʤ ʚʦʜ. ʩʪ. (5,0%), 2-

ʭ ï ʚ ʧʨʝʜʝʣʘʭ 26-30 ʩʤ ʚʦʜ. ʩʪ. (2,5%). ɺ ʜʘʥʥʦʡ 

ʛʨʫʧʧʝ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ɸɼ ʙʳʣʦ 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʦ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʉɸɼ ʫʚʝʣʠʯʠʣʠʩʴ ʩ 113,42 Ñ 1,42 ʜʦ 155,69 Ñ 1,58 

ʤʤ ʨʪ. ʩʪ. (ʥʘ 37,3%), ʘ ɼɸɼ ï ʩ 71,18Ñ 1,04 ʜʦ 95,54 

Ñ 1,43ʤʤ ʨʪ. ʩʪ. (ʥʘ 34,2%). ʂʘʢ ʠ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥ-

ʪʦʚ ʩ ɺɹɼ ʥʘ ʫʨʦʚʥʝ 11-15 ʩʤ ʚʦʜ. ʩʪ., ʥʝʛʘʪʠʚʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʧʨʝʦʙʣʘʜʘʣʠ ʚ ʧʘʩʩʠʚʥʦʤ ʧʝʨʠʦʜʝ (ʧʝ-

ʨʠʦʜʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʢʘʪʘ-

ʩʪʨʦʬ). ʈʦʩʪ ʜʥʝʚʥʦʛʦ ʉɸɼ ʩʦʩʪʘʚʠʣ 30,4%, ɼɸɼ ï 

33,1%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʦʩʪ ʥʦʯʥʦʛʦ ï 38,2% ʠ 44,1% 

(ʜʣʷ ʉɸɼ ʠ ɼɸɼ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʫ ʙʦʣʴʥʳʭ, 

ʧʝʨʝʥʝʩʰʠʭ ʛʝʨʥʠʦʧʣʘʩʪʠʢʫ, ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʨʠʮʘ-

ʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʉɸɼ ʠ 

ɼɸɼ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʠʥʪʨʘʘʙʜʦʤʠʥʘʣʴʥʦʛʦ ʜʘʚʣʝ-

ʥʠʷ. ʇʨʠʯʝʤ ʧʨʠ ɺɹɼ 11 ʩʤ ʚʦʜ. ʩʪ. ʠ ʚʳʰʝ ʠʟʤʝʥʝ-

ʥʠʷ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʚʳʰʝʥʠʠ ʨʠʩʢʘ ʩʝʨ-

ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
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ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ɸɼ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʤʝʪʦ-

ʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʳʭ ʩ ʚʝʥʪʨʘʣʴ-

ʥʳʤʠ ʛʨʳʞʘʤʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ.  

ɺʓɺʆɼʓ 

1. ʇʦʚʳʰʝʥʠʝ ʚʥʫʪʨʠʙʨʶʰʥʦʛʦ ʜʘʚʣʝʥʠʷ ʜʦ 
6 ʩʤ ʚʦʜ. ʩʪ. ʠ ʙʦʣʝʝ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ 

ʚʝʥʪʨʘʣʴʥʳʭ ʛʨʳʞ ʧʨʠʚʦʜʠʪ ʢ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʜʠʥʘ-

ʤʠʢʝ ʧʦʢʘʟʘʪʝʣʝʡ ʉʄɸɼ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʚ ʨʦʩʪʝ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʉɸɼ ʠ ɼɸɼ ʚ ʘʢʪʠʚʥʳʡ 

ʠ ʧʘʩʩʠʚʥʳʡ ʧʝʨʠʦʜʳ.  

2.  ʇʦʚʳʰʝʥʠʝ ɸɼ ʚ ʧʘʩʩʠʚʥʦʤ ʧʝʨʠʦʜʝ (ʧʝ-

ʨʠʦʜʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʢʘʪʘ-

ʩʪʨʦʬ) ʚ ʩʨʝʜʥʝʤ ʥʘ 30,5% ʜʣʷ ʉɸɼ ʠ 34,5% ʜʣʷ 

ɼɸɼ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ɺɹɼ 11 ʩʤ ʚʦʜ. ʩʪ. ʠ ʚʳʰʝ. 

3. ɺʳʷʚʣʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʦ-
ʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ɸɼ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʷʭ ɺɹɼ ʦʙʦʩʥʦʚʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʥʠ-

ʪʦʨʠʨʦʚʘʥʠʷ ɸɼ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʝʥʪʨʘʣʴʥʳʤʠ ʛʨʳ-

ʞʘʤʠ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. Itatsu K, Yokoyama Y, Sugawara G, Kubota 

H, Tojima Y, Kurumiya Y, Kono H, Yamamoto H, 

Ando M, Nagino M. Incidence of and risk factors for 

incisional hernia after abdominal surgery. British 

Journal of Surgery. 2014; 101(11):1439-1447. doi: 

10.1002/bjs.9600 

2. Weber G., Horvath O.P. Results of ventral hernia 

repair: comparison of suture repair with mesh 

implantation (onlay vs sublay) using open and 

laparoscopic approach - prospective, randomized, 

multicenter study. // Magy Seb. - 2015. - V.55, ̄ 5. - 

P.285-289. 

3. de Goede B, Eker H, Klitsie P, van Kempen B, 

Polak W, Hop W, Metselaar H, Tilanus H, Lange J, 

Kazemier G. Incisional hernia after liver 

transplantation: risk factors and health-related quality 

of life. Clinical Transplantation. 2014; 28(7):829-836. 

doi: 10.1111/ctr.12386 

4. Millbourn D, Wimo A, Israelsson LA. Cost 

analysis of the use of small stitches when closing 

midline abdominal incisions. Hernia. 2014; 18(6):775ï

780. doi: 10.1007/s10029-013-1135-2.,  

5. H.Sºderbªck, U.Gunnarsson, P.Hellman, 

G.Sandblom Incisional hernia after surgery for 

colorectal cancer: a population-based register study Int 

J Colorectal Dis. 2018; 33(10): 1411ï1417. 

doi: 10.1007/s00384-018-3124-5 

6. Adamova Z. Comparison of long-term quality 

of life in patients with diverticular disease. Are there 

any benefits to surgery? Open Medicine. 2012; 7(5). 

doi: 10.2478/s11536-012-0040-x  

7. N.S.Jamadar, D.K.Ray, S.Das//Port site 

hernia in laparoscopic surgery: Way to prevent it 

Hellenic Journal of Surgery//November 

2016, Volume 88, Issue 6, pp 402ï404 

8. ɽʨʤʦʣʦʚ ɸ.ʉ., ʂʦʨʦʰʚʠʣʠ ɺ.ʊ., 

ɹʣʘʛʦʚʝʩʪʥʦʚ ɼ.ɸ., ʗʨʮʝʚ ʇ.ɸ., ʐʣʷʭʦʚʩʢʠʡ ʀ.ɸ. 

ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʛʨʳʞʠ ʞʠʚʦʪʘ: 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʵʪʠʦʧʘʪʦʛʝʥʝʟ. //ʍʠʨʫʨʛʠʷ 

2017; 5: 76-82 doi: 10.17116/hirurgia2017576-82  

9. ɹʠʩʝʥʢʦʚ, ʃ.ʅ. ʅʝʦʪʣʦʞʥʘʷ ʭʠʨʫʨʛʠʷ 

ʛʨʫʜʠ ʠ ʞʠʚʦʪʘ: ʈʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʚʨʘʯʝʡ / ʃ.ʅ. 

ɹʠʩʝʥʢʦʚ. - ʉʇʙ. ʉʧʝʮʃʠʪ, 2015. - 574 c. ̄ 3.  

10. ʊʠʤʝʨʙʫʣʘʪʦʚ ɺ.ʄ., ʉʘʭʘʫʪʜʠʥʦʚ ʈ.ʄ., 

ʊʠʤʝʨʙʫʣʘʪʦʚ ʐ.ɺ., ʄʫʩʣʫʭʦʚʘ ʕ.ʀ., 

ʉʫʣʪʘʥʤʘʛʦʤʝʜʦʚ ʀ.ʄ. ɸʙʜʦʤʠʥʘʣʴʥʳʡ 

ʢʦʤʧʘʨʪʤʝʥʪ-ʩʠʥʜʨʦʤ ʚ ʵʢʩʪʨʝʥʥʦʡ ʭʠʨʫʨʛʠʠ. 

//ʍʠʨʫʨʛʠʷ. ɾʫʨʥʘʣ ʠʤ. ʅ.ʀ. ʇʠʨʦʛʦʚʘ 2008; 7: 33-

35.  

11. McNelis J., Marini C., Jurkiewicz A. et al. 

Predictive factors associated with the development of 

abdominal compartment syndrome in the surgical 

intensive care unit // Arch. Surg. ï 2017. ï V.137. - P.133-

136.  

12. Sugrue M., Jones F., Deane S.A.et al. In-

traabdominal hypertension is an independent cause of 

postoperative renal impairment // Arch. Surg. ï 2016. ï 

V.134. ï P.1082-1085.  

13. Hong J.J., Cohn S.M., Perez J.M. et al. Pro-

spective study of the incidence and outcome of intra-

abdominal hypertension and the abdominal compart-

ment syndrome //Br. J. Surg. ï 2015. ï V.89, ˉ5. ï 

ʈ.591-596. 

14. Hunt L, Frost SA, Hillman K, Newton PJ, Da-

vidson PM. Management of intra-abdominal hyperten-

sion and abdominal compartment syndrome: a review. 

J Trauma Manage Outcomes (2014) 8: 2. doi: 

10.1186/1752-2897-8-2 

15. Moore A. F. K., Hargest R., Martin M., Deli-

cata R. J. Intra-abdominal hypertension and the ab-

dominal compartment syndrome //Br. J. Surg. ï 2016. 

ï V.91, ˉ9. ï ʈ.1102-1110. 

16. ʆʩʪʨʦʫʤʦʚʘ, ʆ.ɼ. ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʘʨʪʝʨʠ-

ʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʄʝʞʚʠʟʠʪʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ / ʆ.ɼ. ʆʩʪʨʦʫʤʦʚʘ, 

ɽ.ɺ. ɹʦʨʠʩʦʚʘ, ɽ.ɽ. ʇʘʚʣʝʝʚʘ // ʂʘʨʜʠʦʣʦʛʠʷ. - 2017. 

- ʊ.57, ˉ11. - ʉ.68-75. 

17. ʇʘʥʯʝʥʢʦʚʘ ʃ.ɸ. ʠ ʜʨ. ʉʫʪʦʯʥʦʝ ʤʦʥʠʪʦʨʠ-

ʨʦʚʘʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʡ ʨʠʛʠʜʥʦʩʪʠ ʫ ʢʦʤʦʨʙʠʜ-

ʥʳʭ ʙʦʣʴʥʳʭ ʩ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʝʡ / // 

ʂʘʟʘʥʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʞʫʨʥʘʣ. - 2016. - ʊ.97, ˉ1. 

- ʉ.5-12. 

18. ʉʪʨʘʰʥʦʚ ɺ.ʀ., ɿʘʙʨʦʜʠʥ ʆ.ʅ., ʄʘʤʝʜʦʚ 

ɸ.ɼ., ʉʪʨʘʰʥʦʚ ɸ.ɺ., ʂʦʨʷʯʢʠʥ ɺ.ɸ. ʇʨʝʜʫʧʨʝʞʜʝ-

ʥʠʝ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪ-

ʚʠʡ. ï ʉʇʙ.: ʕʃɹʀ-ʉʇʙ, 2015. ï 160 ʩ. 

 

  

https://www.ncbi.nlm.nih.gov/pubmed/?term=S%26%23x000f6%3Bderb%26%23x000e4%3Bck%20H%5BAuthor%5D&cauthor=true&cauthor_uid=30019246
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gunnarsson%20U%5BAuthor%5D&cauthor=true&cauthor_uid=30019246
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hellman%20P%5BAuthor%5D&cauthor=true&cauthor_uid=30019246
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sandblom%20G%5BAuthor%5D&cauthor=true&cauthor_uid=30019246
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6133070/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6133070/
https://link.springer.com/journal/13126
https://link.springer.com/journal/13126/88/6/page/1


88 MEDICAL SCIENCES / ζColloquium - journal Ȼ#13(37),2019 

ɼʘʚʳʜʦʚʘ ɸ.ɸ. 

ʜʦʮʝʥʪ, ʢ.ʤ.ʥ. 

ʌɻɸʆʋ ɺʆ "ʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ", 

ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤ. ʉ.ʀ. ɻʝʦʨʛʠʝʚʩʢʦʛʦ 

ɸʙʣʘʝʚʘ ʄ.ʃ. 

ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ "ʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ", 

ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤ. ʉ.ʀ. ɻʝʦʨʛʠʝʚʩʢʦʛʦ 

ʆʩʤʘʥʦʚ ʂ.ʃ. 

ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ "ʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ", 

ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤ. ʉ.ʀ. ɻʝʦʨʛʠʝʚʩʢʦʛʦ 

 

ʄʋʂʆʕʇʀɼɽʈʄʆʀɼʅʓʁ ʈɸʂ ʉʃʖʅʅʓʍ ɾɽʃɽɿ: ɻʀʉʊʆʃʆɻʀʏɽʉʂʆɽ ʉʊʈʆɽʅʀɽ, 

ʀʄʄʋʅʆɻʀCʊʆʍʀʄʀʏɽʉʂɸʗ ɺɽʈʀʌʀʂɸʎʀʗ ʀ ʆʉʅʆɺʅʓɽ ʄɽʊʆɼʓ ʃɽʏɽʅʀʗ 

 

Davydova A.A. 

Associate Professor, CMS 

Medical Academy named after S.I., Georgievskyof Vernadsky CFU 

Ablaeva M. L. 

student 

Medical Academy named after S.I., Georgievskyof Vernadsky CFU 

Osmanov K. L. 

student 

Medical Academy named after S.I., Georgievskyof Vernadsky CFU 

 

MUCOEPIDERMOID CANCER OF MERCULAR GLAND: HISTOLOGICAL STRUCTURE, 

IMMUNOGYTOCHEMICAL VERIFICATION AND BASIC TREATMENT METHODS  

 

ɸʥʥʦʪʘʮʠʷ  

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʤʫʢʦʵʧʠʜʝʨʤʦʠʜʥʦʛʦ ʨʘʢʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 11%, 

ʩʨʝʜʠ ʚʩʝʡ ʦʥʢʦʧʘʪʦʣʦʛʠʠ ʩʣʶʥʥʳʭ ʞʝʣʝʟ. ɺ ʙʦʣʝʝ ʯʝʤ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʦʪʤʝʯʘʝʪʩʷ ʧʦʨʘʞʝʥʠʝ ʦʢʦʣʦ-

ʫʰʥʦʡ ʩʣʶʥʥʦʡ ʞʝʣʝʟʳ, ʨʝʞʝ ʦʧʫʭʦʣʴ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʧʦʜʥʠʞʥʝʯʝʣʶʩʪʥʦʡ ʠ ʚ ʤʘʣʳʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟʘʭ. 

ʄʫʢʦʵʧʠʜʝʨʤʦʠʜʥʳʡ ʨʘʢ ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʢʘʢ ʚ ʥʠʟʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤ ʚʘʨʠʘʥʪʝ, ʪʘʢ ʠ ʚ ʫʤʝ-

ʨʝʥʥʦ ʠ ʚʳʩʦʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʙʘʟʦʚʳʝ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʵʪʦʡ ʦʧʫʭʦʣʠ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ.  

Abstract 

The incidence of mucoepidermoid cancer today is about 11%, among all the oncopathology of the salivary 

glands. In more than half of the cases there is a lesion of the parotid salivary gland, less often a tumor develops 

in the submandibular and small salivary glands. Mucoepidermoid carcinoma can occur in both a low-grade var-

iant and in a moderately and highly differentiated one. This article discusses the basic pathological signs of this 

tumor, as well as some methods of treatment. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʢʦʵʧʠʜʝʨʤʦʠʜʥʳʡ ʨʘʢ, ʦʥʢʦʩʪʦʤʘʪʦʣʦʛʠʷ, ʦʧʫʭʦʣʠ ʛʦʣʦʚʳ ʠ ʰʝʠ, ʧʘʪʦʤʦʨʬʦʣʦ-

ʛʠʷ, ʦʧʫʭʦʣʠ ʩʣʶʥʥʳʭ ʞʝʣʝʟ, ʦʢʦʣʦʫʰʥʘʷ ʩʣʶʥʥʘʷ ʞʝʣʝʟʘ, ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ  

Key words: mucoepidermoid carcinoma, oncostomatology, head and neck tumor, pathomorphology, salivary 

gland tumors,parotid gland, immunohistochemistry 

 

ʄʫʢʦʵʧʠʜʝʨʤʦʠʜʥʳʡ ʨʘʢ (ʄʕʈ) ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʟʣʦʢʘʯʝʩʪʚʝʥʥʫʶ ʦʧʫʭʦʣʴ ʩ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʵʧʠʜʝʨʤʦʠʜʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʦʡ ʨʘʟ-

ʣʠʯʥʦʛʦ ʪʠʧʘ ʠ ʥʘʣʠʯʠʝʤ ʩʣʠʟʝʦʙʨʘʟʦʚʘʥʠʷ. [1] 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʤʫʢʦʵʧʠʜʝʨʤʦʠʜʥʦʛʦ 

ʨʘʢʘ ʩʦʩʪʘʚʣʷʝʪ, ʧʦ ʨʘʟʥʳʤ ʜʘʥʥʳʤ, ʦʪ 2 ʜʦ 16% 

ʚʩʝʭ ʦʧʫʭʦʣʝʡ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʠ 1/3 ʩʣʫʯʘʝʚ ʩʨʝʜʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ. [2] ʇʦʨʘʞʘʝʪ ʨʝʞʝ ʤʘ-

ʣʳʝ, ʘ ʯʘʱʝ ʙʦʣʴʰʠʝ ʩʣʶʥʥʳʝ ʞʝʣʝʟʳ. ʉʨʝʜʠ ʙʦʣʴ-

ʰʠʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʚ 2/3 ʩʣʫʯʘʝʚ ʦʧʫʭʦʣʴ ʣʦʢʘʣʠ-

ʟʫʝʪʩʷ ʚ ʦʢʦʣʦʫʰʥʦʡ ʩʣʶʥʥʦʡ ʞʝʣʝʟʝ, ʥʦʚʦʦʙʨʘʟʦ-

ʚʘʥʠʝ ʤʘʣʳʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʯʘʱʝ ʣʦʢʘʣʠʟʫʝʪʩʷ ʥʘ 

ʤʷʛʢʦʤ ʠ ʪʚʝʨʜʦʤ ʥʝʙʝ. ʆʪʤʝʯʘʝʪʩʷ ʰʠʨʦʢʠʡ ʚʦʟ-

ʨʘʩʪʥʦʡ ʜʠʘʧʘʟʦʥ (ʦʪ 15 ʜʦ 86 ʣʝʪ), ʚ ʩʨʝʜʥʝʤ ʩʦ-

ʩʪʘʚʣʷʝʪ 49 ʣʝʪ, ʙʝʟ ʛʝʥʜʝʨʥʦʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ. [3] 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʫ-

ʢʦʵʧʠʜʝʨʤʦʠʜʥʦʡ ʢʘʨʮʠʥʦʤʳ ʷʚʣʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ 

ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʧʝʨʠʦʜʘʤʠ ʣʘʪʝʥʪʥʦ-

ʩʪʠ ʦʪ 7 ʜʦ 32 ʣʝʪ. [4] 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʤʫʢʦʵʧʠʜʝʨʤʦʠʜʥʘʷ ʦʧʫʭʦʣʴ 

ʩʦʩʪʦʠʪ ʠʟ 3 ʨʘʟʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ: ʤʫʮʠʥʦʟʥʳʭ, 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ ʵʧʠʜʝʨʤʦʠʜʥʳʭ ʢʣʝʪʦʢ. ʄʫʢʦ-

ʵʧʠʜʝʨʤʦʠʜʥʳʝ ʢʘʨʮʠʥʦʤʳ ʩʣʶʥʥʳʭ ʞʝʣʝʟ (ʄʕʂ) 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʪ ʩʦʣʠʜʥʳʭ ʵʧʠʜʝʨʤʦʠʜʥʳʭ 

ʦʧʫʭʦʣʝʡ ʜʦ ʢʠʩʪʦʟʥʳʭ ʩʣʠʟʠʩʪʳʭ. [5] 

ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʦʧʫʭʦʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʫʟʣʳ ʦʢʨʫʛʣʦʡ ʠʣʠ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʙʫʛʨʠʩʪʳʝ, 

ʜʠʘʤʝʪʨʦʤ ʦʪ 1,5 ʜʦ 4 ʩʤ, ʯʘʩʪʦ ʩʧʘʷʥʥʳʝ ʤʝʞʜʫ ʩʦ-

ʙʦʡ, ʥʘ ʨʘʟʨʝʟʝ ʞʝʣʪʦʚʘʪʦʛʦ ʠʣʠ ʩʝʨʦʚʘʪʦʛʦ ʮʚʝʪʘ ʩ 
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ʢʦʨʠʯʥʝʚʳʤʠ ʧʨʦʩʣʦʡʢʘʤʠ, ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʢʠ-

ʩʪʘʤ. ʄʫʢʦʵʧʠʜʝʨʤʦʠʜʥʘʷ ʢʘʨʮʠʥʦʤʘ ʨʝʜʢʦ ʠʤʝʝʪ 

ʚʳʨʘʞʝʥʥʫʶ ʢʘʧʩʫʣʫ, ʯʘʱʝ ï ʵʪʦ ʪʦʥʢʘʷ, ʥʝ ʧʦʣʥʦ-

ʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʧʩʝʚʜʦʢʘʧʩʫʣʘ. ʂʦʥʩʠʩʪʝʥ-

ʮʠʷ ʦʧʫʭʦʣʠ ʚʘʨʴʠʨʫʝʪ ʦʪ ʤʷʛʢʦʡ ʜʦ çʢʘʤʝʥʠʩʪʦʡè. 

[6] 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʧʫʭʦʣʴ ʨʘʩʪʝʪ ʤʝʜ-

ʣʝʥʥʦ, ʵʢʩʧʘʥʩʠʚʥʦ, ʙʝʟ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ, ʘ ʚ ʜʨʫ-

ʛʠʭ ð ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʩʝ ʙʘʟʠʩʥʳʝ ʧʨʠʟʥʘʢʠ ʟʣʦ-

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʧʫʭʦʣʝʚʦʛʦ ʨʦʩʪʘ. 

ʇʘʨʝʥʭʠʤʘ ʦʧʫʭʦʣʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʧʠʜʝʨʤʦ-

ʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʩʪʠʣʘʶʪ ʩʪʝʥʢʠ ʧʦ-

ʣʦʩʪʝʡ, ʟʘʧʦʣʥʝʥʥʳʭ ʩʣʠʟʴʶ. ʉʣʠʟʝʦʙʨʘʟʫʶʱʠʝ 

ʢʣʝʪʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʝʞʜʫ ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ. ʉʦ-

ʦʪʥʦʰʝʥʠʝ ʵʪʠʭ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪ ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʧʫʭʦʣʠ - ʯʝʤ ʚʳʰʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʦʧʫʭʦʣʠ, ʪʝʤ ʙʦʣʴʰʝ ʩʦʜʝʨʞʘ-

ʥʠʝ ʩʣʠʟʝʦʙʨʘʟʫʶʱʠʭ ʢʣʝʪʦʢ. [7] 

ɿʘʢʣʶʯʝʥʠʝ ʦ ʭʘʨʘʢʪʝʨʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʥʦ-

ʚʦʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʩ ʧʦʤʦʱʴʶ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʵʪʦ ʩʙʦʨ ʘʥʘʤʥʝʟʘ, ʠʩʪʦʨʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʦʩʤʦʪʨ ʠ ʧʘʣʴʧʘʮʠʷ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʣʦʢʘʣʠʟʘʮʠʠ, ʨʘʟʤʝʨʦʚ, ʬʦʨʤʳ, ʢʦʥ-

ʩʠʩʪʝʥʮʠʠ ʠ ʙʦʣʝʟʥʝʥʥʦʩʪʠ ʦʧʫʭʦʣʠ. ɼʣʷ ʫʪʦʯʥʝ-

ʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʩʣʫʯʘʝ ʛʣʫʙʦʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʦ-

ʚʦʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʋɿʀ ʠ ʄʈʊ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ɼʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʮʠʪʦʣʦʛʠʯʝʩʢʦʝ ʠʣʠ ʧʘʪʦ-

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʫʥʢʪʘʪʘ, ʙʠʦʧʪʘʪʘ 

ʦʧʫʭʦʣʠ. [8] 

ʇʦ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʨʘʟ-

ʣʠʯʘʶʪ ʚʳʩʦʢʦʜʠʬʬʝʨʝʥʮʠʨʦʥʥʳʡ ʪʠʧ ʩ ʥʠʟʢʦʡ 

ʩʪʝʧʝʥʴʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʠ ʥʠʟʢʦʜʠʬʬʝʨʝʥʮʠ-

ʨʦʚʘʥʥʳʡ ʪʠʧ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦ-

ʩʪʠ. [9] 

ʄʫʢʦʵʧʠʜʝʨʤʦʠʜʥʳʡ ʨʘʢ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʩʦʩʪʦʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ 

ʤʫʮʠʥʦʟʥʳʭ ʢʣʝʪʦʢ, ʧʦʢʨʳʚʘʶʱʠʭ ʢʠʩʪʦʟʥʳʝ ʠ 

ʞʝʣʝʟʠʩʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ 

ʠʤʝʶʪ ʦʙʠʣʴʥʫʶ, ʧʝʥʠʩʪʫʶ ʙʘʟʦʬʠʣʴʥʫʶ ʮʠʪʦ-

ʧʣʘʟʤʫ ʠ ʤʝʣʢʠʝ ʛʠʧʝʨʭʨʦʤʥʳʝ ʙʘʟʘʣʴʥʦ-ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʝ ʷʜʨʘ. ʇʨʠʟʥʘʢʠ ʢʣʝʪʦʯʥʦʡ ʘʪʠʧʠʠ ʦʪʩʫʪ-

ʩʪʚʫʶʪ. [10] 

ʏʝʤ ʥʠʞʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ ʤʫʢʦʵʧʠʜʝʨʤʦʠʜ-

ʥʳʡ ʨʘʢ, ʪʝʤ ʪʨʫʜʥʝʝ ʝʛʦ ʨʘʩʧʦʟʥʘʪʴ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ 

ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʠʩʯʝʟʘʶʪ. ʂʠʩʪʳ ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʠʣʠ ʨʝʟʢʦ ʫʤʝʥʴʰʘʶʪʩʷ ʚ ʯʠʩʣʝ. ʇʨʠʟʤʘʪʠ-

ʯʝʩʢʠʭ, ʦʙʨʘʟʫʶʱʠʭ ʩʣʠʟʴ ʢʣʝʪʦʢ ʪʦʞʝ ʫʞʝ ʥʝ 

ʚʠʜʥʦ. ʉʣʠʟʝʦʙʨʘʟʦʚʘʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ, ʥʦ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʦʥʦ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ. [11] 

ʅʠʟʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʤʫʢʦʵʧʠʜʝʨʤʦʠʜ-

ʥʳʝ ʨʘʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʣʠʜʥʳʝ ʦʧʫʭʦʣʠ 

ʙʝʟ ʢʠʩʪʦʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʠ ʩʦʩʪʦʷʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 

ʤʘʩʩʠʚʥʳʭ ʧʣʘʩʪʦʚ, ʢʣʘʩʪʝʨʦʚ ʵʧʠʜʝʨʤʦʠʜʥʳʭ ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʣʝʪʦʢ ʩ ʧʨʠʟʥʘʢʘʤʠ ʢʣʝʪʦʯʥʦʡ 

ʘʪʠʧʠʠ. ʀʤʝʶʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʝ ʷʜʨʳʰʢʠ ʠ ʜʝ-

ʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʤʠʪʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ.  

ʀʥʩʪʠʪʫʪʦʤ ʇʘʪʦʣʦʛʠʠ ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣ 

(AFIP) ʉʐɸ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʩʠʩʪʝʤʘ ʧʦʜʩʯʝʪʘ 

ʙʘʣʣʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ 

ʤʫʢʦʵʧʠʜʝʨʤʦʠʜʥʦʛʦ ʨʘʢʘ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʩʥʦ-

ʚʘʥʘ ʥʘ ʧʷʪʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ: ʢʠʩʪʦʟ-

ʥʦʤ ʢʦʤʧʦʥʝʥʪʝ, ʧʝʨʠʥʝʚʨʘʣʴʥʦʡ ʠʥʚʘʟʠʠ, ʥʝʢʨʦ-

ʟʘʭ, ʤʠʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʘʥʘʧʣʘʟʠʠ: 

- 2 ʙʘʣʣʘ, ʝʩʣʠ <20% ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʠʩʪʦʟ-
ʥʳʡ ʢʦʤʧʦʥʝʥʪ; 

- 2 ʙʘʣʣʘ ïʧʝʨʠʥʝʚʨʘʣʴʥʘʷ ʠʥʚʘʟʠʷ; 

- 3 ʙʘʣʣʘ - ʥʝʢʨʦʟʳ; 

- 3 ʙʘʣʣʘ, ʝʩʣʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʙʦʣʝʝ ʯʝʪʳʨʝʭ 
ʤʠʪʦʪʠʯʝʩʢʠʭ ʬʠʛʫʨ ʚ 10 ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʳʭ 

ʧʦʣʷʭ ʟʨʝʥʠʷ; 

-  4 ʙʘʣʣʘ - ʘʥʘʧʣʘʟʠʷ; 

ʆʧʫʭʦʣʴ ʦʪʥʦʩʷʪ ʢ ʚʳʩʦʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ-

ʥʳʤ ʩ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ, ʝʩʣʠ 

ʦʙʱʠʡ ʙʘʣʣ ʨʘʚʝʥ 0 - 4, ʢ ʫʤʝʨʝʥʥʦʜʠʬʬʝʨʝʥʮʠʨʦ-

ʚʘʥʥʳʤ ʩ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʟʣʦʢʘʯʝʩʪʚʝʥ-

ʥʦʩʪʠ, ʝʩʣʠ ʧʦʣʫʯʝʥʥʘʷ ʩʫʤʤʘ ʨʘʚʥʘ 5-6 ʙʘʣʣʘʤ, ʢ 

ʥʠʟʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ 

ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ, ʝʩʣʠ ʩʫʤʤʘ 

ʙʘʣʣʦʚ ʩʦʩʪʘʚʣʷʝʪ 7 ʠ ʙʦʣʝʝ. [12] 

ʅʘʨʷʜʫ ʩ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʧʨʠʤʝʥʷʶʪ ʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʫʶ ʜʠʘʛʥʦ-

ʩʪʠʢʫ. ʄʫʢʦʵʧʠʜʝʨʤʦʠʜʥʳʡ ʨʘʢ ʦʙʳʯʥʦ ʜʘʝʪ ʧʦʟʠ-

ʪʠʚʥʫʶ ʨʝʘʢʮʠʶ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʤʘʨʢʝʨʘʤʠ: EMA 

- ʵʧʠʪʝʣʠʘʣʴʥʳʡ ʤʝʤʙʨʘʥʥʳʡ ʘʥʪʠʛʝʥ, ʦʙʥʘʨʫʞʠ-

ʚʘʝʪʩʷ ʚ ʩʣʠʟʝʧʨʦʜʫʮʠʨʫʶʱʠʭ ʞʝʣʝʟʠʩʪʳʭ ʢʣʝʪ-

ʢʘʭ; CK5/6 - ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʤʠʦʵʧʠʪʝʣʠʘʣʴʥʳʭ 

ʢʣʝʪʢʘʭ, CK7 ʠ CK19 ï ʚ ʞʝʣʝʟʠʩʪʦʤ ʵʧʠʪʝʣʠʠ, 

ʉʂ14 ï ʤʠʦʵʧʠʪʝʣʠʘʣʴʥʳʡ ʤʘʨʢʝʨ. ɹʝʣʦʢ p63 ʠ Cal-

ponin ʪʘʢʞʝ ʚʳʷʚʣʷʝʪʩʷ ʚ ʧʨʦʣʠʬʝʨʠʨʫʶʱʠʭ ʤʠʦ-

ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ. [13] ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʧʫʭʦʣʠ ʨʝʢʦʤʝʥʜʫ-

ʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ Ki-67 [13], ʦʜʥʘʢʦ ʦʥ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ [14] 

ʇʨʦʛʥʦʟ ʚ ʦʩʥʦʚʥʦʤ ʙʣʘʛʦʧʨʠʷʪʥʳʡ. ʅʝʙʣʘʛʦ-

ʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ 

ʥʠʟʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ 

ʦʧʫʭʦʣʠ. [15] 

ɺʳʩʦʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʤʫʢʦʵʧʠʜʝʨʤʦ-

ʠʜʥʳʝ ʨʘʢʠ ʧʦʜʣʝʞʘʪ ʭʠʨʫʨʛʠʯʝʩʢʦʤʫ ʣʝʯʝʥʠʶ. 

ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʦʢʦʣʦʫʰʥʦʡ ʩʣʶʥʥʦʡ ʞʝʣʝʟʳ ʧʨʦ-

ʠʟʚʦʜʷʪ ʠʩʩʝʯʝʥʠʝ ʚʩʝʡ ʠʣʠ ʯʘʩʪʠ ʦʢʦʣʦʫʰʥʦʡ ʞʝ-

ʣʝʟʳ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʚʝʪʚʝʡ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ. ʇʨʠ ʧʦ-

ʨʘʞʝʥʠʠ ʜʨʫʛʠʭ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʦʧʫʭʦʣʴ ʫʜʘʣʷʝʪʩʷ 

ʚʤʝʩʪʝ ʩ ʞʝʣʝʟʦʡ.  

ʅʠʟʢʦʜʠʬʬʝʨʝʥʠʨʦʚʘʥʥʳʝ ʤʫʢʦʵʧʠʜʝʨʤʦʠʜ-

ʥʳʝ ʢʘʨʮʠʥʦʤʳ ʦʙʳʯʥʦ ʣʝʯʘʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ 

ʤʝʪʦʜʦʤ. ɺ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʨʦʚʦʜʠʪʩʷ 

ʜʘʣʴʥʦʜʠʩʪʘʥʮʠʦʥʥʘʷʪʝʣʝʛʘʤʤʘʪʝʨʘʧʠʷ, ʧʨʠ ʥʘʣʠ-

ʯʠʠ ʤʝʪʘʩʪʘʟʦʚ ʦʙʣʫʯʘʶʪʩʷ ʨʝʛʠʦʥʘʨʥʳʝ ʣʠʤʬʘʪʠ-

ʯʝʩʢʠʝ ʫʟʣʳ. ɿʘʪʝʤ ʫʜʘʣʷʝʪʩʷ ʧʦʨʘʞʝʥʥʘʷ ʩʣʶʥʥʘʷ 

ʞʝʣʝʟʘ ʝʜʠʥʳʤ ʙʣʦʢʦʤ ʩ ʨʝʛʠʦʥʘʨʥʳʤʠ ʣʠʤʬʘʪʠ-

ʯʝʩʢʠʤʠ ʫʟʣʘʤʠ. [16] 
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ɸʥʥʦʪʘʮʠʷ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ɹʝʜʘʢʚʠʣʠʥʘ, ʚ 

ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ʩ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʰʠʨʦʢʦʡ ʣʝʢʘʨʩʪʚʝʥ-

ʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚ ʛ. ɺʦʣʛʦʛʨʘʜʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ 35 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ, ʧʘʮʠ-

ʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ɻɹʋɿ ɺʦʣʛʦʛʨʘʜʩʢʦʤ ʦʙʣʘʩʪʥʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʧʨʦʪʠʚʦ-

ʪʫʙʝʨʢʫʣʝʟʥʦʤ ʜʠʩʧʘʥʩʝʨʝ ʟʘ 2017-2018ʛ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 22(62,8%) ʤʫʞʯʠʥ ʠ 13 (37,2%) ʞʝʥʱʠʥ.  

ʋ 24.2% ʪʫʙʝʨʢʫʣʝʟ ʙʳʣ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥ, 48,4% - ʨʝʮʠʜʠʚ, 27,4 ï ʭʨʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘ. ɸʥʘʣʠʟ ʩʧʝʢʪʨʘ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʄɹʊ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 9 ʧʘʮʠʝʥʪʦʚ (27,3%) ï ʚʳʷʚʣʝʥʘ ʐʃʋ, ʘ ʫ 24 (72,7%) ï 

ʄʃʋ. 

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=18720358
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ɺʩʝ ʧʘʮʠʝʥʪʳ ʥʘ ʤʦʤʝʥʪ ʥʘʟʥʘʯʝʥʠʷ ɹʝʜʘʢʚʠʣʠʥʘ ʷʚʣʷʣʠʩʴ ʙʘʢʪʝʨʠʦʚʳʜʝʣʠʪʝʣʷʤʠ, ʥʘ ʬʦʥʝ ʧʨʠʝʤʘ 

ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʙʘʢʪʝʨʠʦʚʳʜʝʣʝʥʠʝ ʧʨʝʢʨʘʪʠʣʦʩʴ ʩʦ 2 ʤʝʩʷʮʘ ʫ 34,3%, ʩ 3 ʤʝʩʷʮʘ ʫ 31%, ʩ 5 ʤʝʩʷʮʘ ʠ 

ʧʦʟʞʝ ʫ 20% ʧʘʮʠʝʥʪʦʤ. ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ ʦʮʝʥʠʚʘʣʠʩʴ ʨʝʥʪʛʝʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʜʝ ʫ 22% ʧʘʮʠʝʥʪʦʚ, ʟʘʢʦʥʯʠʚʰʠʭ ʧʦʣʥʳʡ ʢʫʨʩ ʧʨʠʝʤʘ ɹʝʜʘʢʚʠʣʠʥʘ (6 

ʤʝʩʷʮʝʚ), ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʚ ʚʠʜʝ ʫʤʝʥʴʰʝʥʠʷ ʠʥʬʠʣʴʪʨʘʮʠʠ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʠ ʫ 8% 

ʟʘʢʨʳʪʠʝ ʫʯʘʩʪʢʦʚ ʜʝʩʪʨʫʢʮʠʠ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʥʘ 3-4 ʤʝʩʷʮ ʪʝʨʘʧʠʠ. 14% ʦʪʧʨʘʚʣʝʥʳ ʥʘ ʦʧʝʨʘʪʠʚʥʦʝ 

ʣʝʯʝʥʠʝ. ʊʘʢ ʞʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʧʦʙʦʯʥʳʝ ʨʝʘʢʮʠʠ, ʚ ʚʠʜʝ ʫʜʣʠʥʝʥʠʝ ʠʥʪʝʨʚʘʣʘ QT ʜʦ 

480 ʤʩ. ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʙʝʜʘʢʚʠʣʠʥʘ ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʘʪʴ ʝʛʦ ʚ ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʨʘʥʝʝ 

ʥʝʵʬʬʝʢʪʠʚʥʦ ʣʝʯʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʄʃʋ ʠ ʐʃʋ ʄɹʊ. 

Abstract. 

This article is devoted to the study of the use of Bedakvilina anti-tuberculosis drug in the complex treatment 

of patients with multidrug resistance and broad drug resistance in the city of Volgograd. On the basis of a retro-

spective analysis of 35 case histories of patients staying in inpatient treatment at the State Budgetary Health In-

stitution of the Volgograd Regional Clinical TB Dispensary for 2017-2018, 22 (62.8%) men and 13 (37.2%) 

women were identified. 

Tuberculosis was diagnosed for the first time in 24.2%, 48.4% - relapse, 27.4 - chronic form. Analysis of the 

MBT drug resistance spectrum showed that XDR was diagnosed in 9 patients (27.3%) and MDR in 24 (72.7%) 

patients. 

All patients at the time of Bedakvilina's appointment were bacteria excreta, while taking this drug, the bac-

teria excretion ceased from 2 months in 34.3%, in 3 months in 31%, in 5 months and later in 20% of patients. 

During the analysis of the effectiveness of therapy, radiographic methods were evaluated, where 22% of patients 

who completed the full course of Bedakvilina (6 months) received positive dynamics in the form of reduced lung 

tissue infiltration and 8% closed lung tissue destruction sites for 3-4 months of therapy . 14% sent for surgical 

treatment. Undesirable side reactions, such as prolongation of the QT interval up to 480 ms, were also noted. The 

satisfactory tolerability of bedaquiline allows it to be included in the treatment regimen of previously ineffectively 

treated patients with MDR and XDR MBT. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʙʝʨʢʫʣʝʟ, ʙʝʜʘʢʚʠʣʠʥ, ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʣʝʯʝʥʠʝ ʪʫʙʝʨʢʫʣʝʟʘ, ʧʨʦ-

ʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʝ ʧʨʝʧʘʨʘʪʳ.  

Key words: tuberculosis, bedaquiline, drug resistance, treatment of tuberculosis, anti-tuberculosis drugs. 

  

ʇʦ ʜʘʥʥʳʤ ɺʆɿ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʫʙʝʨʢʫʣʝʟ 

ʟʘʥʠʤʘʝʪ ʜʝʚʷʪʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʝʜʫʱʠʭ ʧʨʠʯʠʥ 

ʩʤʝʨʪʥʦʩʪʠ ʚ ʤʠʨʝ. ʏʠʩʣʦ ʟʘʙʦʣʝʚʰʠʭ ʪʫʙʝʨʢʫʣʝ-

ʟʦʤ ʥʘ 2016 ʛ. ʜʦʩʪʠʛʣʦ 10,4 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ. 

ʍʦʪʷ ʝʚʨʦʧʝʡʩʢʠʡ ʨʝʛʠʦʥ ɺʆɿ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ 

ʪʝʨʨʠʪʦʨʠʡ ʩ ʩʘʤʦʡ ʥʠʟʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʪʫʙʝʨ-

ʢʫʣʝʟʦʤ ʚ ʤʠʨʝ, ʦʥ ʠʤʝʝʪ ʩʘʤʦʝ ʚʳʩʦʢʦʝ ʙʨʝʤʷ ʤʥʦ-

ʞʝʩʪʚʝʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ (ʄʃʋ) 

[1]  

ɺ 2016 ʛʦʜʫ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦʣʷ ʣʠʮ 

ʩ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʳʤ ʪʫʙʝʨʢʫʣʝʟʦʤ ʩ ʄʃʋ ʩʦʩʪʘ-

ʚʠʣʘ 25,7% ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʙʘʢʪʝʨʠʦʚʳʜʝʣʝ-

ʥʠʝʤ. ʍʦʪʷ ʝʚʨʦʧʝʡʩʢʠʡ ʨʝʛʠʦʥ ɺʆɿ ʦʪʥʦʩʠʪʩʷ ʢ 

ʯʠʩʣʫ ʪʝʨʨʠʪʦʨʠʡ ʩ ʩʘʤʦʡ ʥʠʟʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ 

ʪʫʙʝʨʢʫʣʝʟʦʤ ʚ ʤʠʨʝ, ʦʥ ʠʤʝʝʪ ʩʘʤʦʝ ʚʳʩʦʢʦʝ 

ʙʨʝʤʷ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦ-

ʩʪʴʶ (ʄʃʋ). 

ɹʝʜʘʢʚʠʣʠʥ (ʪʦʨʛʦʚʦʝ ʥʘʟʚʘʥʠʝ ʉʠʨʪʫʨʦ, 

Janssen and Janssen) ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʧʨʦʪʠʚʦʪʫʙʝʨ-

ʢʫʣʝʟʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʩ ʥʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡ-

ʩʪʚʠʷ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʚ ɽʚʨʦʧʝ, ʉʐɸ ʠ ʈʦʩ-

ʩʠʠ ʜʣʷ ʣʝʯʝʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʦʬʠʣʷʤʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ. ʆʪʥʦʩʠʪʩʷ ʜʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʢ 

ʛʨʫʧʧʝ ʜʠʘʨʠʣʭʠʥʦʣʠʥʦʚ. ɹʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ 

ʧʨʝʧʘʨʘʪʘ ʦʙʫʩʣʦʚʣʝʥʦ ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ ʧʨʦʪʦʥʥʦʡ 

ʧʦʤʧʳ ɸʊʌ-ʩʠʥʪʘʟʳ ï ʬʝʨʤʝʥʪʘ, ʠʛʨʘʶʱʝʛʦ ʦʩ-

ʥʦʚʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʢʣʝʪʦʯʥʦʛʦ ʜʳʭʘʥʠʷ Myco-

bacterium tuberculosis. 

ʎʝʣʴ: 

ʀʟʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ɹʝʜʘʢʚʠʣʠʥʘ 

ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ʩ ʄʃʋ ʠ ʰʠʨʦʢʦʡ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ (ʐʃʋ) ʚ ɺʦʣʛʦʛʨʘʜ-

ʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ:  

ɹʳʣ ʧʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 35 ʠʩ-

ʪʦʨʠʡ ʙʦʣʝʟʥʝʡ ʧʘʮʠʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʩʪʘʮʠ-

ʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ɻɹʋɿ ɺʦʣʛʦʛʨʘʜʩʢʦʤ ʦʙʣʘʩʪʥʦʤ 

ʢʣʠʥʠʯʝʩʢʦʤ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʦʤ ʜʠʩʧʘʥʩʝʨʝ ʟʘ 

2017-2018ʛ.  

ʕʪʦ ʙʳʣʠ ʧʘʮʠʝʥʪʳ ʩ ʪʫʙʝʨʢʫʣʝʟʦʤ ʩ ʄʃʋ ʠʣʠ 

ʩ ʐʃʋ, ʢʦʪʦʨʳʤ ʚ ʩʭʝʤʫ ʭʠʤʠʦʪʝʨʘʧʠʠ ʙʳʣ ʚʢʣʶ-

ʯʝʥ ʧʨʝʧʘʨʘʪ ɹʝʜʘʢʚʠʣʠʥ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ [2] ʩʨʦʢʦʤ ʥʘ 6 ʤʝʩʷʮʝʚ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʦʮʝʥʠʚʘʣʠ ʧʦ ʢʨʠʪʝ-

ʨʠʷʤ: ʧʨʝʢʨʘʱʝʥʠʝ ʙʘʢʪʝʨʠʦʚʳʜʝʣʝʥʠʷ ʠ ʨʫʙʮʝʚʘ-

ʥʠʝ ʧʦʣʦʩʪʝʡ ʨʘʩʧʘʜʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʦʤ ʘʥʘʣʠʟʝ 35 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ 

ʙʳʣʦ 22 (62,8%) ʤʫʞʯʠʥ ʠ 13 (37,2%) ʞʝʥʱʠʥ. ʇʦ 

ʚʦʟʨʘʩʪʫ, ʧʘʮʠʝʥʪʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 21-29 ʣʝʪ ï 5 (14,2%), 30-39 ʣʝʪ ï 12 

(34,2%), 40-49 ʣʝʪ ï 9 (25,7%), 50-59 ʣʝʪ ï 7 (20%), 

ʩʪʘʨʰʝ 60 ʣʝʪ ï 2 (5,7%).  

ɹʝʜʘʢʚʠʣʠʥ ʥʘʟʥʘʯʘʣʠ ʧʦ ʨʝʰʝʥʠʶ ʚʨʘʯʝʙʥʦʡ 

ʢʦʤʠʩʩʠʠ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʧʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʩʦʭʨʘʥʝʥʥʦʡ ʯʫʚʩʪʚʠʪʣʴ-

ʥʦʩʪʠ ʄɹʊ ʥʝ ʤʝʥʝʝ ʯʝʤ ʢ 3 ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʤ 

ʧʨʝʧʘʨʘʪʘʤ. 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʘʥʳ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʨʦʛʨʘʤʤʳ Microsoft Excel. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ:  

ʇʨʠ ʧʨʦʚʝʜʝʥʥʦʤ ʘʥʘʣʠʟʝ 35 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ 

ʙʳʣʦ 22 (62,8%) ʤʫʞʯʠʥ ʠ 13 (37,2%) ʞʝʥʱʠʥ. ʇʦ 
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ʚʦʟʨʘʩʪʫ, ʧʘʮʠʝʥʪʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 21-29 ʣʝʪ ï 5 (14,2%), 30-39 ʣʝʪ ï 12 

(34,2%), 40-49 ʣʝʪ ï 9 (25,7%), 50-59 ʣʝʪ ï 7 (20%), 

ʩʪʘʨʰʝ 60 ʣʝʪ ï 2 (5,7%).  

ʋ 24.2% ʪʫʙʝʨʢʫʣʝʟ ʙʳʣ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥ, 

48,4% - ʨʝʮʠʜʠʚ, 27,4 ï ʭʨʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘ. 

ʉʨʝʜʠ ʢʣʠʥʠʯʝʩʢʠʭ ʬʦʨʤ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʠʥ-

ʬʠʣʴʪʨʘʪʠʚʥʳʡ (57,5%), ʬʠʙʨʦʟʥʦ-ʢʘʚʝʨʥʦʟʥʳʡ 

(30,3%) ʠ ʜʠʩʩʝʤʠʥʠʨʦʚʘʥʥʳʡ (12,12%) ʪʫʙʝʨʢʫ-

ʣʝʟ. ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʧʦʣʦʩʪʠ ʨʘʩʧʘʜʘ ʚ ʦʜ-

ʥʦʤ ʠʣʠ ʦʙʦʠʭ ʣʝʛʢʠʭ.  

ʋ 66% ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠʩʴ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘ-

ʙʦʣʝʚʘʥʠʷ: ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ (14%), ʚʠʨʫʩʥʳʡ ʛʝʧʘ-

ʪʠʪ B ʠʣʠ C (11%), ɺʀʏ (17%), ʭʨʦʥʠʯʝʩʢʘʷ ʦʙ-

ʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ (5%), ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠ-

ʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (5%), ʟʘʙʦʣʝʚʘʥʠʷ ʣʦʨ-ʦʨʛʘʥʦʚ 

(14%). 

ɸʥʘʣʠʟ ʩʧʝʢʪʨʘ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʄɹʊ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 9 ʧʘʮʠʝʥʪʦʚ (27,3%) ï ʚʳʷʚʣʝʥʘ 

ʐʃʋ, ʘ ʫ 24 (72,7%) ï ʄʃʋ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ M. tuberculosis (ʄɹʊ) ʚʳʷʚʣʝʥʘ ʥʘ ʇɸʉʂ 

(31%), ʩʪʨʝʧʪʦʤʠʮʠʥ (51%), ʵʪʘʤʙʫʪʦʣ (57%), ʢʘʥʘ-

ʤʠʮʠʥ (25,7%), ʢʘʧʨʝʦʤʠʮʠʥ (37,1%), ʦʬʣʦʢʩʘʮʠʥ 

(27,3%), ʮʠʢʣʦʩʝʨʠʥ (14,2%), ʵʪʠʦʥʘʤʠʜ (60%).  

ɺ ʩʭʝʤʫ ʍʊ ʢʨʦʤʝ ɹʝʜʘʢʚʠʣʠʥʘ ʙʳʣʠ ʚʢʣʶ-

ʯʝʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʢʪʨʘ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʄɹʊ ʧʨʝʧʘʨʘʪʳ ʩʦ ʩʣʝʜʫʶʱʝʡ ʯʘ-

ʩʪʦʪʦʡ: 

ʎʠʢʣʦʩʝʨʠʥ (45%), ʧʠʨʘʟʠʥʘʤʠʜ (65%), ʠʟʦʥʠ-

ʘʟʠʜ (28%), ʦʬʣʦʢʩʘʮʠʥ(17%), ʵʪʘʤʙʫʪʦʣ(17%) 

ɿʘ ʩʯʝʪ ɹʝʜʘʢʚʠʣʠʥʘ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʫʜʘʣʦʩʴ 

ʩʦʙʨʘʪʴ ʩʭʝʤʳ ʠʟ 5-6 ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʧʨʝʧʘ-

ʨʘʪʦʚ. 

ɺʩʝ ʧʘʮʠʝʥʪʳ ʥʘ ʤʦʤʝʥʪ ʥʘʟʥʘʯʝʥʠʷ ɹʝʜʘʢʚʠ-

ʣʠʥʘ ʷʚʣʷʣʠʩʴ ʙʘʢʪʝʨʠʦʚʳʜʝʣʠʪʝʣʷʤʠ, ʥʘ ʬʦʥʝ 

ʧʨʠʝʤʘ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʙʘʢʪʝʨʠʦʚʳʜʝʣʝʥʠʝ ʧʨʝ-

ʢʨʘʪʠʣʦʩʴ ʩʦ 2 ʤʝʩʷʮʘ ʫ 34,3%, ʩ 3 ʤʝʩʷʮʘ ʫ 31%, ʩ 

5 ʤʝʩʷʮʘ ʠ ʧʦʟʞʝ ʫ 20% ʧʘʮʠʝʥʪʦʤ.  

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʨʘʧʠʠ ʦʮʝʥʠʚʘʣʠʩʴ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʜʝ ʫ 22% ʧʘʮʠʝʥʪʦʚ, ʟʘʢʦʥʯʠʚʰʠʭ 

ʧʦʣʥʳʡ ʢʫʨʩ ʧʨʠʝʤʘ ɹʝʜʘʢʚʠʣʠʥʘ (6 ʤʝʩʷʮʝʚ), 

ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʚ ʚʠʜʝ 

ʫʤʝʥʴʰʝʥʠʷ ʠʥʬʠʣʴʪʨʘʮʠʠ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʠ ʫ 8% 

ʟʘʢʨʳʪʠʝ ʫʯʘʩʪʢʦʚ ʜʝʩʪʨʫʢʮʠʠ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʥʘ 3-

4 ʤʝʩʷʮ ʪʝʨʘʧʠʠ. 14% ʦʪʧʨʘʚʣʝʥʳ ʥʘ ʦʧʝʨʘʪʠʚʥʦʝ 

ʣʝʯʝʥʠʝ.  

ʅʘ ʬʦʥʝ ʭʠʤʠʦʪʝʨʘʧʠʠ ʫ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ 

ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʧʦʙʦʯʥʳʝ ʨʝʘʢʮʠʠ. 

ʀʟ-ʟʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʯʝʪʢʦ ʠʜʝʥʪʠ-

ʬʠʮʠʨʦʚʘʪʴ ʧʨʝʧʘʨʘʪ- ʚʠʥʦʚʥʠʢ ʚ ʩʦʩʪʘʚʝ ʤʥʦʛʦ-

ʢʦʤʧʦʥʝʥʪʥʦʡ ʩʭʝʤʳ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚʦʟʤʦʞ-

ʥʳʤ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʕʂɻ ʫ 54% ʧʘʮʠʝʥʪʦʚ (19/35) 

ʥʘ 1-2 ʤʝʩʷʮʝ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʫʜʣʠʥʝ-

ʥʠʝ ʠʥʪʝʨʚʘʣʘ QT ʜʦ 480 ʤʩ. ʋ 25% ʧʘʮʠʝʥʪʦʚ ʦʪ-

ʤʝʯʘʣʠʩʴ ʫʚʝʣʠʯʝʥʠʷ ʪʨʘʥʩʘʤʠʥʘʟ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ï ʙʝʟ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ.  

ɿʘʢʣʶʯʝʥʠʝ:  

ʅʘʟʥʘʯʝʥʠʝ ɹʝʜʘʢʚʠʣʠʥʘ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʠʤʠʦʪʝʨʘʧʠʠ ʚ ʩʭʝʤʘʭ IV/V ʨʝʞʠ-

ʤʦʚ ʪʝʨʘʧʠʠ ʄʃʋ ʠ ʐʃʋ ʪʫʙʝʨʢʫʣʝʟʘ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʥʘʙʣʶʜʝʥʠʷ, ʦʪʤʝ-

ʯʝʥ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʧʨʦʬʠʣʴ ʧʝʨʝʥʦʩʠʤʦʩʪʴ 

ʧʨʝʧʘʨʘʪʘ.  
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2. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʣʝʢʘʨʩʪʚʝʥ-
ʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʉʠʨ-
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PROSPECTS OF THE DEVELOPMENT OF THE NOOTROPIC BASED ON HOPANTENIC ACID 

AND MELATONIN  

 

ɸʥʥʦʪʘʮʠʷ. 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʬʦʨʤʳ ʛʦʧʘʥʪʝʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʛʝʨʠʘʪʨʠʠ. ɻʦʧʘʥʪʝʥʦʚʘʷ ʢʠʩʣʦʪʘ-ʥʦʦʪʨʦʧ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʡ ʧʨʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʂʦʤʙʠʥʘʮʠʷ ʩ ʤʝʣʘʪʦʥʠʥʦʤ, ʘ ʪʘʢʞʝ ʩ ʧʠʨʠʜʦʢʩʠʥʦʤ, ʦʙʣʘʜʘʶ-

ʱʘʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʨʘʩʰʠʨʷʝʪ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʢʦʤʧʣʝʢʩʥʦ ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʨʘʩ-

ʩʪʨʦʡʩʪʚʘ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʆʧʪʠʤʘʣʴʥʳʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʛʝʨʠʘʪʨʠʯʝ-

ʩʢʦʡ ʧʨʘʢʪʠʢʝ ʷʚʣʷʶʪʩʷ ʢʘʧʩʫʣʳ ʠ ʛʝʣʴ ʜʣʷ ʧʨʠʝʤʘ ʚʥʫʪʨʴ. 

Abstract. 
The article is devoted to the theoretical aspects of the development of a new combined form of hopantenic 

acid for the use in geriatric practice. Hopatenic acid is a nootropic for the therapy of neurological diseases. The 

combined use of hopantenic acid with vitamin B6 and melatonin which have an antioxidant effect provides complex 

effect on neurological diseases and expands the scope. The most convenient dosage forms are capsules and oral 

gel.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʨʠʘʪʨʠʷ, ʤʝʣʘʪʦʥʠʥ, ʛʦʧʘʥʪʝʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʢʦʤʧʣʘʝʥʪʥʦʩʪʴ ʪʝʨʘʧʠʠ, ʧʝʨʦ-

ʨʘʣʴʥʳʝ ʛʝʣʠ 

Key words: geriatrics, melatonin, hopantenic acid, compliance therapy, oral gels 

 

ɺʚʝʜʝʥʠʝ. ɹʣʘʛʦʜʘʨʷ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʧʨʦʛʨʝʩʩʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʤʝ-

ʜʠʮʠʥʳ, ʠʜʝʪ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʛʨʘʞʜʘʥ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʭ ʬʦʨʤ (ʃʌ), ʫʜʦʙʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʛʝʨʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ɺʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʚʝʜʫʪ ʢ ʥʘʨʫʰʝʥʠʷʤ ʬʫʥʢʮʠʡ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ 

ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʘʢʣʘʜʳʚʘʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʤʥʦʛʠʭ 

ʃʌ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥ-

ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʃʇ) ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʛʝʨʠʘʪʨʠʠ.  

ʎʝʣʴ: ʦʙʦʩʥʦʚʘʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʨʦʚʝʩʪʠ ʪʝʦ-

ʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʩʦʩʪʘʚʘ ʥʦʚʦʡ 

ʃʌ ʥʦʦʪʨʦʧʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘʫʯʥʳʡ ʧʦʠʩʢ ʩ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʃʇ ʚ ʛʝʨʠʘʪ-

ʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʧʦʚʳʰʝʥʠʷ ʢʦʤʧʣʘʝʥʪʥʦʩʪʠ 

ʧʦʞʠʣʳʭ ʙʦʣʴʥʳʭ ʪʝʨʘʧʠʠ. ɺʳʧʦʣʥʷʣʩʷ ʧʘʪʝʥʪʥʳʡ 

ʧʦʠʩʢ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʝʯʝʩʪʚʝʥ-

ʥʦʡ ʠ ʠʥʦʩʪʨʘʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʦʡ ʚ ʙʘʟʘʭ pubmed.com, scholar.google.is, 

cyberleninka.ru. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦ-

ʟʜʘʥʠʷ ʥʦʚʳʭ ʥʦʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʜʘʥʥʳʭ ɻʈʃʉ [1] ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʝʧʘʨʘʪʦʚ 

ʛʦʧʘʥʪʝʥʦʚʦʡ ʢʠʩʣʦʪʳ (ɻʂ), ʧʠʨʠʜʦʢʩʠʥʘ ʛʠʜʨʦ-

ʭʣʦʨʠʜʘ ʠ ʤʝʣʘʪʦʥʠʥʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 13 ʧʨʝʧʘʨʘʪʦʚ ɻʂ, 10 ʧʨʝ-

ʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʤʝʣʘʪʦʥʠʥʘ ʠ ʥʝ ʙʦʣʝʝ 70 ʪʦʨʛʦ-

ʚʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ ʧʠʨʠʜʦʢʩʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜʘ. 

ʂʦʤʧʣʝʢʩʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠʤʝʶʪʩʷ ʪʦʣʴʢʦ ʫ ʧʠʨʠ-

ʜʦʢʩʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜʘ[1].  

ʈʝʟʫʣʴʪʘʪʳ. ʅʦʦʪʨʦʧʥʳʝ ʧʨʝʧʘʨʘʪʳ ʩʦʩʪʘʚ-

ʣʷʶʪ ʦʩʦʙʫʶ ʛʨʫʧʧʫ ʥʝʡʨʦʧʩʠʭʦʪʨʦʧʥʳʭ ʩʨʝʜʩʪʚ, 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʫʣʫʯʰʘʪʴ ʚʳʩʰʠʝ ʠʥʪʝʛʨʘʪʠʚʥʳʝ ʬʫʥʢ-

ʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ: ʧʨʦʮʝʩʩʳ ʧʘʤʷʪʠ ʠ ʦʙʫʯʝʥʠʷ, 

ʢʦʛʥʠʪʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ. ʅʦʦʪʨʦʧʥʳʡ ʵʬʬʝʢʪ ʃʇ 

ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ ʚʩʣʝʜʩʪʚʠʝ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʥʝʨʚʥʫʶ ʢʣʝʪʢʫ, ʪʘʢ ʠ ʙʣʘʛʦʜʘʨʷ ʫʣʫʯʰʝʥʠʶ ʤʦʟ-

ʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʧʨʠʯʠ-

ʥʘʤʠ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʤʦʟʛʦʚʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʜʝʤʝʥʮʠʷ, ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʝʧʘ-

ʨʘʪʳ ʥʦʦʪʨʦʧʥʦʛʦ ʨʷʜʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʚ ʛʝʨʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʂʨʠʪʝʨʠʷʤʠ ʚʳ-

ʙʦʨʘ ʃʌ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʘʫʯʥʦ- ʠ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʃʇ ʷʚʣʷʶʪʩʷ ʫʜʦʙʩʪʚʦ ʧʨʠʤʝʥʝʥʠʷ ʧʦʞʠʣʳʤʠ ʧʘ-

ʮʠʝʥʪʘʤʠ. ɺ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʥʦ-

ʦʪʨʦʧʳ ʟʘʥʠʤʘʶʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦ ʯʘʩʪʦʪʝ ʥʘʟʥʘʯʝ-

ʥʠʷ ʩʨʝʜʠ ʧʩʠʭʠʯʝʩʢʠ ʙʦʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝ 

60 ʣʝʪ. ʆʜʠʥ ʠʟ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʘʥ-

ʥʦʛʦ ʨʷʜʘ - ɻʂ, ʷʚʣʷʶʱʘʷʩʷ ʧʨʦʠʟʚʦʜʥʳʤ ɔ-ɸʤʠʥʦ-

ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ, ʫʯʘʩʪʚʫʶʱʝʡ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ ʤʦʟʛʘ[2]. ʇʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ 
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ɸʌʀ ʩʦʯʝʪʘʶʪ ʤʷʛʢʠʡ ʧʩʠʭʦʩʪʠʤʫʣʠʨʫʶʱʠʡ, ʫʤʝ-

ʨʝʥʥʳʡ ʩʝʜʘʪʠʚʥʳʡ, ʧʨʦʪʠʚʦʩʫʜʦʨʦʞʥʳʡ ʠ ʜʝʟʠʥ-

ʪʦʢʩʠʢʘʮʠʦʥʥʳʡ ʵʬʬʝʢʪʳ. 

ʋ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʥʘʙʣʶʜʘʶʪʩʷ 

ʜʠʩʬʘʛʠʠ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ, ʜʣʷ ʵʥʪʝʨʘʣʴʥʦʛʦ ʧʨʠʤʝ-

ʥʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʪʚʝʨʜʳʝ ʠ ʤʷʛʢʠʝ ʃʌ: 

ʢʘʧʩʫʣʳ ʠ ʛʝʣʴ ʜʣʷ ʧʨʠʝʤʘ ʚʥʫʪʨʴ. ʂʘʧʩʫʣʳ ʦʙʝʩ-

ʧʝʯʠʚʘʶʪ ʣʝʛʢʦʩʪʴ ʧʨʦʛʣʘʪʳʚʘʥʠʷ ʙʝʟ ʪʨʘʚʤʘʪʠʟʘ-

ʮʠʠ ʛʦʨʪʘʥʠ, ʪʘʢ ʞʝ ʚ ʠʭ ʩʦʩʪʘʚ ʚʭʦʜʠʪ ʤʠʥʠʤʘʣʴ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʛʝʣʴ ʜʣʷ ʧʨʠʝʤʘ ʚʥʫʪʨʴ ʷʚʣʷʝʪʩʷ ʦʧ-

ʪʠʤʘʣʴʥʦʡ ʃʌ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʛʝʨʦʥʪʦʣʦʛʠʠ, 

ʪʘʢ ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʦʯʥʦʩʪʴ ʜʦʟʠʨʦʚʘʥʠʷ, ʩʦ-

ʟʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚʳʩʚʦ-

ʙʦʞʜʝʥʠʷ ʠ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʨʠʜʘʥʠʷ ʙʣʘʛʦ-

ʧʨʠʷʪʥʳʭ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ɹʣʘʛʦʜʘʨʷ 

ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝ-

ʱʝʩʪʚʘ, ʚʢʣʶʯʘʝʤʦʛʦ ʚ ʩʦʩʪʘʚ ʛʝʣʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚʳʩʦʢʘʷ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ. 

ʆʙʩʫʞʜʝʥʠʝ. ʆʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʧʨʠ ʨʘʟ-

ʨʘʙʦʪʢʝ ʩʦʩʪʘʚʘ ʃʇ ʥʦʦʪʨʦʧʥʦʛʦ ʨʷʜʘ - ʦʙʝʩʧʝʯʝ-

ʥʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʰʠʨʦʪʳ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʜʝʡ-

ʩʪʚʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʧʦʤʦʛʘʝʪ ʢʦʤʧʣʝʢʩʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʦʨʛʘʥʠʟʤʘ. ɺ ʩʚʷʟʠ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʨʘʙʦʪʳ ɾʂʊ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʚʩʘʩʳʚʘʥʠʷ ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʚʝʜʝʪ ʢ ʛʠʧʦʚʠʪʘʤʠʥʦʟʘʤ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʧʦʣʠʥʝʡʨʦʧʘʪʠʠ. ɺʠʪʘ-

ʤʠʥ ɺ6 ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʢʦʬʝʨʤʝʥʪʘ, ʫʯʘʩʪʚʫʝʪ ʚ 

ʨʝʘʢʮʠʷʭ ʩʠʥʪʝʟʘ ʙʝʣʢʦʚ, ʦʙʤʝʥʝ ʵʥʝʨʛʠʠ ʠ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʤʝʜʠʘʪʦʨʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʘʥʪʠʦʢʩʠʜʘʥʪ-

ʥʳʤ ʜʝʡʩʪʚʠʝʤ [3, 4]. ɺ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ ʪʘʢʞʝ 

ʩʥʠʞʘʝʪʩʷ ʚʳʨʘʙʦʪʢʘ ʤʝʣʘʪʦʥʠʥʘ, ʦʙʣʘʜʘʶʱʝʛʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ, ʘʜʘʧʪʦʛʝʥʥʳʤ, ʩʥʦʪʚʦʨʥʳʤ ʜʝʡ-

ʩʪʚʠʝʤ, ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʨʘʟʚʠʪʠʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. 

ʕʪʦʪ ʛʦʨʤʦʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ɻɸʄʂ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ ʠ ʩʝʨʦ-

ʪʦʥʠʥʘ ʚ ʩʨʝʜʥʝʤ ʤʦʟʛʝ ʠ ʛʠʧʦʪʘʣʘʤʫʩʝ. ʇʦʢʘʟʘʥʠʷ 

ʢ ʧʨʠʤʝʥʝʥʠʶ: ʫʪʦʤʣʷʝʤʦʩʪʴ, ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʠ ʜʝ-

ʧʨʝʩʩʠʚʥʳʡ ʩʠʥʜʨʦʤ. ʊʘʢʞʝ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʝ-

ʨʘʧʠʠ ʧʨʦʷʚʣʝʥʠʡ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʫ ʞʝʥʱʠʥ 

ʚ ʧʝʨʠʦʜ ʤʝʥʦʧʘʫʟʳ [5]. 

ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ɻʂ, ʧʠʨʠʜʦʢʩʠʥʘ ʛʠʜ-

ʨʦʭʣʦʨʠʜʘ ʠ ʛʦʨʤʦʥʘ ʤʝʣʘʪʦʥʠʥʘ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠ-

ʨʠʪʴ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʛʝʨʠʘʪʨʠʯʝ-

ʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʟʘ-

ʙʦʣʝʚʘʥʠʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʃʌ, ʩʦʜʝʨʞʘ-

ʱʝʡ ʚʝʱʝʩʪʚʦ ʥʦʦʪʨʦʧʥʦʛʦ ʨʷʜʘ - ɻʂ, ʧʠʨʠʜʦʢʩʠʥʘ 

ʛʠʜʨʦʭʣʦʨʠʜ ʠ ʛʦʨʤʦʥ ʰʠʰʢʦʚʠʜʥʦʡ ʞʝʣʝʟʳ- ʤʝ-

ʣʘʪʦʥʠʥ, ʦʙʣʘʜʘʶʱʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʠ ʘʥʪʠʜʝ-

ʧʨʝʩʩʠʚʥʳʤʠ ʵʬʬʝʢʪʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚ-

ʥʦʡ ʃʌ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʳʩʦʢʫʶ ʧʨʠʚʝʨʞʝʥ-

ʥʦʩʪʴ ʢ ʪʝʨʘʧʠʠ ʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʢʘʧʩʫʣʳ ʠ ʛʝʣʴ ʜʣʷ ʧʨʠʝʤʘ ʚʥʫʪʨʴ. 
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INFLUENCE OF PREGNANCY AND GENERA ON THE COURSE AND FREQUENCY OF 

EPILEPTIC ADDITIVES  

 

ɸʥʥʦʪʘʮʠʷ. 

ʅʝʨʝʜʢʦ ʪʝʯʝʥʠʝ ʩʘʤʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʞʝʥʱʠʥʳ ʠ, ʦʩʦ-

ʙʝʥʥʦ, ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʤʘʥʠʬʝʩʪʘʮʠʠ ʠʣʠ ʞʝ ʥʘʧʨʦʪʠʚ ʨʝʛʨʝʩʩʠʠ ʢʣʠʥʠ-

ʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʝ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʩʘʤʠ ʵʧʠ-

ʣʝʧʪʠʯʝʩʢʠʝ ʧʨʠʩʪʫʧʳ, ʪʘʢ ʞʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʚʳʩʦʢʦʤʫ ʨʠʩʢʫ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝ-

ʤʝʥʥʦʩʪʠ, ʚʨʦʞʜʸʥʥʳʤ ʘʥʦʤʘʣʠʷʤ ʠ ʘʥʦʤʘʣʠʷʤ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʥʘʰʝʡ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʦʚ ʥʘ ʪʝʯʝʥʠʝ ʠ ʯʘʩʪʦʪʫ ʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʧʨʠʧʘʜ-

ʢʦʚ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ ʞʝʥʱʠʥ ʙʦʣʴʥʳʭ ʵʧʠʣʝʧʩʠʝʡ. 

ɸbstract. 

Often, the course of the disease itself depends on the state of the womanôs body and, especially, during preg-

nancy, which can lead to manifestation or, on the contrary, regression of clinical manifestations and epileptiform 

activity on the electroencephalogram. At the same time, epileptic seizures themselves can also lead to a high risk 



96 MEDICAL SCIENCES / ζColloquium - journal Ȼ#13(37),2019 

of premature termination of pregnancy, congenital anomalies and abnormalities in the postnatal period. Thus, the 

purpose of our work is to study the effect of pregnancy and childbirth on the course and frequency of epileptic 

seizures in a specific example of women with epilepsy. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʧʠʣʝʧʩʠʷ, ʙʝʨʝʤʝʥʥʦʩʪʴ, ʨʦʜʳ, ʵʧʠʣʝʧʪʠʯʝʩʢʠʡ ʧʨʠʩʪʫʧ, ʵʧʠʣʝʧʪʠʬʦʨʤʥʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ, ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ. 

Keywords: epilepsy, pregnancy, childbirth, epileptic seizure, epileptiform activity, antiepileptic therapy. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʧʠʣʝʧʩʠʝʡ ʥʘʟʳʚʘʝʪʩʷ 

ʛʝʪʝʨʦʛʝʥʥʘʷ ʛʨʫʧʧʘ ʨʘʟʣʠʯʥʳʭ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʝʮʠʜʠʚʠ-

ʨʫʶʱʠʤʠ ʩʧʦʥʪʘʥʥʳʤʠ ʵʧʠʣʝʧʪʠʯʝʩʢʠʤʠ ʧʨʠʧʘʜ-

ʢʘʤʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʠʩʷ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʚ ʤʦ-

ʪʦʨʥʦʡ, ʩʝʥʩʦʨʥʦʡ, ʧʩʠʭʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʘ ʪʘʢʞʝ ʚʝ-

ʛʝʪʘʪʠʚʥʦʡ ʜʠʩʬʫʥʢʮʠʝʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʩʚʝʨʭʩʠʣʴʥʦʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʡʨʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʕʧʠʣʝʧʩʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠ-

ʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʤʠʨʝ, ʩʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʣʠʛʠ 

ʦʢʦʣʦ 55 ʤʠʣʣʠʦʥʦʚ ʞʠʪʝʣʝʡ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʩʪʨʘ-

ʜʘʶʪ ʝʶ. ʉʦʛʣʘʩʥʦ ʤʠʨʦʚʦʡ ʩʪʘʪʠʩʪʠʢʝ, ʦʢʦʣʦ 6% 

ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʧʝʨʝʥʝʩʣʠ ʚ ʧʨʦʮʝʩʩʝ 

ʞʠʟʥʠ, ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʠʥ ʵʧʠʣʝʧʪʠʯʝʩʢʠʡ ʧʨʠʧʘ-

ʜʦʢ. ɼʦ 25% ʥʘʩʝʣʝʥʠʷ ʠʩʧʳʪʳʚʘʶʪ ʩʫʜʦʨʦʞʥʳʡ 

ʵʧʠʟʦʜ, ʪʨʝʙʫʶʱʠʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩ ʵʧʠʣʝʧʪʠʯʝ-

ʩʢʠʤ ʧʨʠʩʪʫʧʦʤ. ʆʢʦʣʦ 2% ʣʶʜʝʡ ʧʝʨʝʥʝʩʣʠ ʚ ʪʝ-

ʯʝʥʠʝ ʞʠʟʥʠ ʨʝʮʠʜʠʚʠʨʫʶʱʠʝ ʵʧʠʣʝʧʪʠʯʝʩʢʠʝ 

ʧʨʠʧʘʜʢʠ (ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʵʧʠʟʦʜ 

ʵʧʠʣʝʧʩʠʠ). ʐʠʨʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʧʦʣʠ-

ʤʦʨʬʠʟʤ ʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʧʨʠʧʘʜʢʦʚ, ʩʧʦʥʪʘʥʥʦʩʪʴ 

ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʦʟʥʘʥʠʷ ʠ ʚʠʪʘʣʴ-

ʥʳʭ ʬʫʥʢʮʠʡ ʦʧʨʝʜʝʣʷʶʪ ʚʘʞʥʦʩʪʴ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ 

ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʕʧʠʣʝʧʩʠʷ ʷʚʣʷʝʪʩʷ 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʥʘʠʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ: ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʝʜʨʘʩʧʦ-

ʣʦʞʝʥʥʦʩʪʴ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝ-

ʥʠʷ, ʧʨʝ- ʠ ʧʝʨʠʥʘʪʘʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ ʥʝʨʚʥʦʡ ʩʠ-

ʩʪʝʤʳ, ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʘʷ ʪʨʘʚʤʘ, ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘ-

ʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠ-

ʩʪʝʤʳ, ʜʝʩʪʨʫʢʪʠʚʥʦ-ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʪʘʢ ʜʘʣʝʝ. ɼʣʷ ʵʧʠʣʝʧʩʠʠ ʭʘʨʘʢ-

ʪʝʨʥʦ ʭʨʦʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʦ 

ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦʛʦ ʨʝʛʫʣʷʨʥʦʛʦ ʣʝʯʝʥʠʷ, ʯʪʦ 

ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʘʯʝ-

ʩʪʚʘ ʞʠʟʥʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ. ʕʬʬʝʢʪʠʚʥʦʡ 

ʪʝʨʘʧʠʝʡ ʵʧʠʣʝʧʩʠʠ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ 75-85% 

ʨʝʤʠʩʩʠʡ. ʅʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦ-

ʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʥʝʜʦʩʪʠʞʠʤʳ. 15-

25% (ʧʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ, ʜʦ 50%) ʙʦʣʴ-

ʥʳʭ ʥʝ ʦʪʚʝʯʘʶʪ ʥʘ ʪʝʨʘʧʠʶ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʝ-

ʜʝʥʥʦʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʣʝʯʝʥʠʝ. ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠ-

ʩʪʠʢʠ, ʵʧʠʣʝʧʩʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 25-40% - ʞʝʥʱʠʥ 

ʜʝʪʦʨʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɼʣʷ ʢʘʞʜʦʡ ʞʝʥʱʠʥʳ ʨʦʞ-

ʜʝʥʠʝ ʟʜʦʨʦʚʦʛʦ ʨʝʙʝʥʢʘ ï ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠ-

ʤr ʭ ʮʝʣʝʡ ʚ ʞʠʟʥʠ, ʢʦʪʦʨʘʷ ʨʝʘʣʴʥʘ ʜʣʷ ʧʨʝʦʙʣʘʜʘ-

ʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʝʥʱʠʥ ʩ ʵʧʠʣʝʧʩʠʝʡ. ɾʝʣʘʥʠʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʞʝʥʱʠʥ ʩ ʵʧʠʣʝʧʩʠʝʡ ʧʨʠʦʙʨʝʣʦ 

ʙʦʣʝʝ ʦʧʪʠʤʠʩʪʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʦʪʠʚʦʩʫʜʦʨʦʞʥʦʡ ʪʝʨʘ-

ʧʠʠ, ʧʦʚʳʰʝʥʠʝʤ ʜʦʩʪʫʧʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʳʭ ʘʥʪʠ-

ʢʦʥʚʫʣʴʩʘʥʪʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʪʫʱʠʤ ʫʨʦʚʥʝʤ ʜʦʨʦʜʦ-

ʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚʦʟʤʦʞʥʳʭ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ 

ʨʘʟʚʠʪʠʷ ʫ ʧʣʦʜʘ.  

ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 37 ʩʣʫʯʘʝʚ ʪʝʯʝʥʠʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʦʚ ʫ ʞʝʥʱʠʥ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʬʦʨʤʘʤʠ ʵʧʠʣʝʧʩʠʠ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʠʩʩʣʝʜʦʚʘ-

ʥʠʠ ʚ ʉʇ çʇʝʨʠʥʘʪʘʣʴʥʳʡ ʮʝʥʪʨè - ɻɹʋɿ ʈʂ çʈʂɹ 

ʠʤ. ʅ. ɸ. ʉʝʤʘʰʢʦè ʛ. ʉʠʤʬʝʨʦʧʦʣʴ ʟʘ ʧʝʨʠʦʜ 

2018-2019 ʛʛ. ʈʘʟʜʝʣʝʥʠʝ ʙʝʨʝʤʝʥʥʳʭ ʧʦ ʚʦʟʨʘʩʪʫ: 

ʦʪ 20 ʜʦ 25 ʣʝʪ - 27% (n=10), ʦʪ 26 ʜʦ 30 ʣʝʪ ï 29,7% 

(n=11), ʦʪ 31 ʜʦ 40 ʣʝʪ ï 43,2% (n=16). ɺ ʠʪʦʛʝ 

43,2% (n=16) ʩʦʩʪʘʚʣʷʶʪ ʧʘʮʠʝʥʪʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 31 

ʜʦ 40 ʣʝʪ. ɺʩʝ ʞʝʥʱʠʥʳ (100% (n=37)) ʙʳʣʠ ʛʦʩʧʠ-

ʪʘʣʠʟʠʨʦʚʘʥʳ ʙʦʣʝʝ 2 ʨʘʟ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥ-

ʥʦʩʪʠ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʚ ʩʪʘʮʠʦʥʘʨʝ 

ʩʦʩʪʘʚʣʷʣʘ ʦʪ 4 ʜʦ 10 ʢʦʡʢʦ-ʜʥʝʡ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʵʧʠ-

ʣʝʧʩʠʠ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʚʦʝʛʦ ʟʘʙʦʣʝʚʘʥʠʷ 

ʦʪ 1 ʜʦ 5 ʣʝʪ ï 21,6% (n=8), ʦʪ 6 ʜʦ 11 ʣʝʪ ï 56,8% 

(n=21), ʦʪ 20 ʜʦ 29 ʣʝʪ - 21,6% (n=8). ɼʘʥʥʳʝ ʙʳʣʠ 

ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʤ ʦʧʠʩʘʪʝʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʳ ʧʨʠ-

ʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʧʝʨʠʦʜʝ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʫʯʘʱʝʥʠʝ ʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʧʨʠʩʪʫʧʦʚ ʥʘʙʣʶʜʘʣʦʩʴ 

ʚ 19% (n=7) ʩʣʫʯʘʝʚ, ʢʦʪʦʨʳʝ ʜʣʠʣʠʩʴ ʜʦ ʧʷʪʠ ʠ ʙʦ-

ʣʝʝ ʤʝʩʷʮʝʚ. ɺʦ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ ʙʝʨʝʤʝʥʥʦʩʪʠ - ʚ 

6% (n=2) ʩʣʫʯʘʝʚ, ʘ ʚʦ ʚʨʝʤʷ ʨʦʜʦʚ ʠ ʧʦʩʣʝʨʦʜʦʚʦʤ 

ʧʝʨʠʦʜʝ ʫʯʘʱʝʥʠʷ ʧʨʠʩʪʫʧʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʊʘʢ 

ʞʝ ʙʳʣʦ ʧʦʜʤʝʯʝʥʦ, ʯʪʦ ʚʩʝ ʞʝʥʱʠʥʳ ʩ ʫʭʫʜʰʝ-

ʥʠʝʤ ʩʦʩʪʦʷʥʠʷ, ʚ ʧʣʘʥʝ ʧʨʠʩʪʫʧʦʚ, ʧʨʠʥʠʤʘʣʠ 

ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʂʘʨʙʘʤʘʟʝʧʠʥ 

(ʌʠʥʣʝʧʩʠʥ ʨʝʪʘʨʜ) ʚ ʜʦʟʝ 200 ʤʛ ʚ ʩʫʪʢʠ. ʇʦʤʠʤʦ 

ʵʧʠʣʝʧʩʠʠ ʫ ʵʪʠʭ ʞʝʥʱʠʥ ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʢʦʪʦʨʳʝ 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʪʘʢʠʝ ʢʘʢ ʤʝʪʘʙʦʣʠʯʝ-

ʩʢʠʡ ʩʠʥʜʨʦʤ (ʦʞʠʨʝʥʠʝ I ʩʪʝʧʝʥʠ), ʵʨʦʟʠʷ ʰʝʡʢʠ 

ʤʘʪʢʠ, ʭʨʦʥʠʯʝʩʢʠʡ ʪʦʥʟʠʣʣʠʪ, ʪʨʘʥʟʠʪʦʨʥʳʝ ʠʰʝ-

ʤʠʯʝʩʢʠʝ ʘʪʘʢʠ. ʆʜʥʠʤ ʠʟ ʯʘʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʙʳʣʘ 

ʧʨʝʵʢʣʘʤʧʩʠʷ ʠ ʵʢʣʘʤʧʩʠʷ ʪʷʞʸʣʦʡ ʩʪʝʧʝʥʠ. ɹʝʨʝ-

ʤʝʥʥʦʩʪʴ ʫ ʞʝʥʱʠʥ ʙʦʣʴʥʳʭ ʵʧʠʣʝʧʩʠʝʡ ʚʦʟʤʦʞʥʘ 

ʚ ʩʣʫʯʘʷʭ ʩʪʦʡʢʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʨʝʤʠʩʩʠʠ, ʧʨʠ 

ʩʫʙʢʦʤʧʝʥʩʘʮʠʠ ʩ ʨʝʜʢʠʤʠ ʠʣʠ ʬʦʢʘʣʴʥʳʤʠ ʧʨʠ-

ʩʪʫʧʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷʤʠ ʢ ʙʝ-

ʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʪʨʫʜʥʦʢʫʨʘʙʝʣʴʥʘʷ ʵʧʠʣʝʧ-

ʩʠʷ ʩ ʯʘʩʪʳʤʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʧʨʠʧʘʜʢʘʤʠ, 

ʩʪʘʪʫʩʥʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚʳʨʘʞʝʥʥʳʝ ʠʟ-

ʤʝʥʝʥʠʷ ʣʠʯʥʦʩʪʠ ʙʦʣʴʥʦʡ. ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʥʘʤʠ 

ʛʨʫʧʧʝ ʞʝʥʱʠʥ ʙʝʨʝʤʝʥʥʦʩʪʴ ʙʳʣʘ ʚʦʟʤʦʞʥʘ ʚʩʝʛʦ 

ʫ 59,5 % (n=22), ʪʘʢ ʢʘʢ ʫ ʥʠʭ ʙʳʣʠ ʨʝʜʢʠʝ ʬʦʢʘʣʴ-

ʥʳʝ ʧʨʠʩʪʫʧʳ ʣʝʛʢʦ ʧʦʜʜʘʶʱʠʝʩʷ ʪʝʨʘʧʠʠ ʠʣʠ ʞʝ 

ʜʣʠʪʝʣʴʥʘʷ ʨʝʤʠʩʩʠʷ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʫ 40,5 % (n=15) 

ʙʳʣʠ ʷʚʥʳʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʢ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ 

ʨʦʜʘʤ ʪʘʢʠʝ ʢʘʢ ʵʧʠʣʝʧʪʠʯʝʩʢʠʡ ʩʪʘʪʫʩ, ʪʨʘʥʟʠʪʦʨ-

ʥʳʝ ʠʰʝʤʠʯʝʩʢʠʝ ʘʪʘʢʠ, ʵʧʠʣʝʧʩʠʷ ʩ ʯʘʩʪʳʤʠ 

ʙʦʣʴʰʠʤʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʧʨʠʩʪʫʧʘʤʠ, ʫʤ-
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ʩʪʚʝʥʥʘʷ ʦʪʩʪʘʣʦʩʪʴ ʜʦ ʩʪʝʧʝʥʠ ʣʸʛʢʦʡ ʜʝʙʠʣʴʥʦ-

ʩʪʠ, ʯʪʦ, ʦʜʥʘʢʦ ʥʝ ʧʦʤʝʰʘʣʦ ʞʝʥʱʠʥʘʤ ʚʳʥʦʩʠʪʴ 

ʙʝʨʝʤʝʥʥʦʩʪʴ ʠ ʨʦʜʠʪʴ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʫʯʘʱʝʥʠʝ ʢʦʣʠʯʝ-

ʩʪʚʘ ʧʨʠʧʘʜʢʦʚ ʩʚʷʟʳʚʘʶʪ ʩ ʨʘʟʚʠʪʠʝʤ ʪʦʢʩʠʢʦʟʘ, 

ʥʝʢʦʨʨʝʢʪʥʦ ʧʦʜʦʙʨʘʥʥʦʡ ʪʝʨʘʧʠʝʡ, ʥʘʨʫʰʝʥʠʝʤ 

ʨʝʞʠʤʘ ʧʨʠʸʤʘ ʠ ʠʟʤʝʥʝʥʠʝʤ ʜʦʟʠʨʦʚʢʠ ʧʨʦʪʠʚʦ-

ʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʝʨʝʫʪʦʤʣʝʥʠʝʤ, ʥʝ-

ʜʦʩʳʧʘʥʠʝʤ, ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, ʩʦʧʫʪ-

ʩʪʚʫʶʱʠʤʠ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʧʘʪʦʣʦʛʠʷʤʠ ʠ ʦʩʣʦʞ-

ʥʝʥʠʷʤʠ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʏʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦʡ 

ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʥʝʚʨʦʣʦʛʦʚ (ʵʧʠʣʝʧʪʦ-

ʣʦʛʦʚ), ʧʩʠʭʠʘʪʨʦʚ ʠ ʘʢʫʰʝʨʦʚ-ʛʠʥʝʢʦʣʦʛʦʚ ʥʘ 

ʵʪʘʧʝ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʝʜʝʥʠʷ ʙʝʨʝʤʝʥʥʦ-

ʩʪʠ, ʨʦʜʦʚ ʠ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʜʣʷ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʨʝʙʸʥʢʘ, ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʩʘʤʦʯʫʚ-

ʩʪʚʠʷ ʞʝʥʱʠʥʳ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʭʫʜʰʝ-

ʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠ ʪʝʯʝʥʠʷ ʵʧʠʣʝʧʩʠʠ.  

 

 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɺʣʘʩʦʚ ʇ. ʅ. ɹʝʨʝʤʝʥʥʦʩʪʴ ʧʨʠ ʵʧʠʣʝʧʩʠʠ // 

ʕʧʠʣʝʧʩʠʷ ʠ ʧʘʨʦʢʩʠʟʤʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ. 2009. ʊ. 

1 ˉ 1. ʉ. 8-13. 

2. ʎʠʚʮʠʚʘʜʟʝ ɽ. ɹ., ʇʝʪʨʫʭʠʥ ɺ. ɸ., ʅʦʚʠʢʦʚʘ 

ʉ. ɺ., ɺʣʘʩʦʚ ʇ. ʅ., ʈʷʟʘʥʮʝʚʘ ɽ. ɺ., ʂʣʠʤʦʚʘ ʀ. ɺ. 

ɹʝʨʝʤʝʥʥʦʩʪʴ ʧʨʠ ʵʧʠʣʝʧʩʠʠ: ʪʘʢʪʠʢʘ ʚʝʜʝʥʠʷ ʠ 

ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ // ɾʫʨʥʘʣ ʘʢʫʰʝʨʩʪʚʘ ʠ ʞʝʥʩʢʠʭ 

ʙʦʣʝʟʥʝʡ. 2017. ʊ. 116. ˉ 5. ʉ. 69-79. 

3. ɸʙʜʨʘʭʤʘʥʦʚʘ ʄ. ɻ., ʄʘʤʘʣʠʥʦʚʘ ɻ. ʂ., 

ʅʫʨʛʣʞʠʥ ɽ. ɸ., ɸʙʞʘʥʦʚʘ ɸ. ʆ, ʐʫʧʪʘʨ ʉ. ɸ. ʊʘʢ-

ʪʠʢʘ ʚʝʜʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʠ ʵʧʠʣʝʧʩʠʠ // ɺʝʩʪ-

ʥʠʢ ʂʘʟʅʄʋ. 2014. ˉ2(1). ʉ. 7-8. 

4. ɸʨʭʠʧʦʚ ɺ. ɺ., ʍʘʡʨʫʣʣʠʥʘ ʌ. ʃ., ʈʘʜʫʪʥʳʡ 

ɺ. ʅ. ʊʝʯʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʦʚ ʫ ʞʝʥʱʠʥ ʩ 

ʵʧʠʣʝʧʩʠʝʡ // ʄʝʜʠʮʠʥʩʢʠʡ ʘʣʴʤʘʥʘʭ. ɸʢʫʰʝʨʩʪʚʦ 

ʠ ʛʠʥʝʢʦʣʦʛʠʷ. ʈʘʟʜʝʣ II. 2008. ˉ5. ʉ. 72-74. 

5. ɸʛʘʬʦʥʦʚʘ ʄ. ʂ. ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʵʧʠ-

ʣʝʧʩʠʠ ʫ ʙʝʨʝʤʝʥʥʳʭ // ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ 

ʫʯʸʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ. 2005. 

ʉ. 1-4. 

 

ʋɼʂ 61 

ʈʳʤʘʨʝʥʢʦ ʅʘʪʘʣʴʷ ɺʠʢʪʦʨʦʚʥʘ 

ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤ. ʉ.ʀ. ɻʝʦʨʛʠʝʚʩʢʦʛʦ, 

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè, 

ʈʌ, ʛ. ʉʠʤʬʝʨʦʧʦʣʴ, 

ʇʣʘʤʠʥʩʢʘʷ ʗʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʉʪʫʜʝʥʪʢʘ, 6 ʢʫʨʩʘ, 2 ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʧʝʜʠʘʪʨʠʷ, 

ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤ. ʉ.ʀ. ɻʝʦʨʛʠʝʚʩʢʦʛʦ, 

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè, 

ʈʌ, ʛ. ʉʠʤʬʝʨʦʧʦʣʴ,  

ɹʠʣʷʪʠʥʩʢʠʡ ɸʥʪʦʥ ɸʥʪʦʥʦʚʠʯ 

ʉʪʫʜʝʥʪ,6 ʢʫʨʩʘ, 2 ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʧʝʜʠʘʪʨʠʷ,  

ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤ. ʉ.ʀ. ɻʝʦʨʛʠʝʚʩʢʦʛʦ, 

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè, 

ʈʌ, ʛ. ʉʠʤʬʝʨʦʧʦʣʴ, ʙʫʣʴʚʘʨ  

ʂʨʘʩʪʠʥʘ ʆʣʝʩʷ ɺʷʯʝʩʣʘʚʦʚʥʘ 

ʉʪʫʜʝʥʪʢʘ, 6 ʢʫʨʩʘ, 2 ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʧʝʜʠʘʪʨʠʷ, 

ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤ. ʉ.ʀ. ɻʝʦʨʛʠʝʚʩʢʦʛʦ, 

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè, 

ʈʌ, ʛ. ʉʠʤʬʝʨʦʧʦʣʴ, 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʃɽʏɽʅʀʗ ʀ ʇʈʆʌʀʃɸʂʊʀʂʀ ʍʈʆʅʀʏɽʉʂʆɻʆ ɺʀʈʋʉʅʆɻʆ ɻɽʇɸʊʀʊɸ 

ɺ ʋ ɼɽʊɽʁ ɺ ʈɽʉʇʋɹʃʀʂɽ ʂʈʓʄ 
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FEATURES OF TREATMENT AND PREVENTION OF CHRONIC VIRAL HEPATITIS B IN 

CHILDREN IN THE REPUBLIC OF CRIMEA  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʩʚʝʱʘʶʪʩʷ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʠʨʫʩʥʦʛʦ 

ʛʝʧʘʪʠʪʘ ɺ (ʍɺɻɺ) ʫ ʜʝʪʝʡ. ɻʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ 14 ʧʘʮʠʝʥʪʦʚ, ʩʦʩʪʦʷʱʠʭ ʥʘ ʫʯʝʪʝ ʚ ʈʝʩʧʫʙ-

ʣʠʢʝ ʂʨʳʤ. 14 ʜʝʪʝʡ ï ʨʘʟʜʝʣʠʣʠʩʴ ʥʘ 2 ʛʨʫʧʧʳ: ʩ ʘʢʪʠʚʥʦʡ ʨʝʧʣʠʢʘʮʠʝʡ ʚʠʨʫʩʘ (HBeAg+) ï 7 ʜʝʪʝʡ (50%) 

ʠ ʩ ʥʝʘʢʪʠʚʥʦʡ ʨʝʧʣʠʢʘʮʠʝʡ ʚʠʨʫʩʘ (HBeAg-) ï 7 ʜʝʪʝʡ (50%). 10 ʜʝʪʝʡ (71.4%) ï ʥʝ ʧʨʠʚʠʪʳ, ʣʠʙʦ ʧʨʠ-

ʚʠʪʳ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʨʦʢʦʚ ʚʘʢʮʠʥʘʮʠʠ, 4 (28.6%) ʜʝʪʝʡ ʧʨʠʚʠʪʳ ʧʦ ʢʘʣʝʥʜʘʨʶ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʢʪʠʚ-

ʥʦʩʪʠ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ, ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ, ʩʪʝʧʝʥʠ ʬʠʙʨʦʟʘ, ʫʨʦʚʥʶ ʪʨʘʥʩʘʤʠʥʘʟ (ɸʃʊ), ʥʘʟʥʘʯʘʣʘʩʴ 

ʨʘʟʣʠʯʥʘʷ ʪʝʨʘʧʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨʬʝʨʦʥʦʚʳʭ ʠ çʙʝʟʠʥʪʝʨʬʝʨʦʥʦʚʳʭè ʩʭʝʤ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʤʝʥʝʥʠʝ ʥʫʢʣʝʦʟʠʜʥʳʭ ʘʥʘʣʦʛʦʚ (ʅɸ): ʣʘʤʠʚʫʜʠʥ, ʵʥʪʝʢʘʚʠʨ, ʪʝʥʦʬʦʚʠʨ, ʧʦʢʘʟʘʣʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ 

ʨʝʟʫʣʴʪʘʪ, ʯʝʤ ʧʝʛʠʣʠʨʦʚʘʥʥʳʝ ʠʥʪʝʨʬʝʨʦʥʳ. 

ʊʘʢʞʝ ʦʩʚʝʱʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ, 

ʚʚʝʜʝʥʠʝ ʚʘʢʮʠʥʳ ʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʨʦʪʠʚ ʚʠʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʘ ɺ, ʢʦʪʦʨʘʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʘʝʪ ʨʠʩʢ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʨʝʙʝʥʢʘ, ʨʦʞʜʝʥʥʦʛʦ ʦʪ ʤʘʪʝʨʠ ʩ ʍɺɻɺ. 

Abstract. 

In this article there are problematic questions of treatment and prevention of chronic viral hepatitis B (CHBV) 

in children. Study group includes 14 patients that were registrated in the Republic of Crimea.  

14 children were separated on 2 group: the first group was with active replication of the virus (HBeAg+) ï 7 

children (50%) and the second group was with inactive virus replication (HBeAg -) ï 7 children (50%). 10 children 

(71.4%) were not vaccinated or were vaccinated with violation of the terms of vaccination, 4 (28.6%) children 

were vaccinated according to the calendar. Depending on the viral replication activity, viral load, degree of fi-

brosis, transaminase level (ALT), different therapies were prescribed using interferon and "interferon-free" 

schemes. During the study, the use of nucleoside analogues (NA): lamivudine, entecavir, tenofovir, showed a more 

effective result than pegylated interferons. There is also the need for timely specific and nonspecific prophylaxis, 

the introduction of a vaccine and human immunoglobulin against viral hepatitis B, which significantly reduces the 

risk of infection of a child born to a mother with CHBV. 

 

Key words: chronic viral hepatitis B; nucleoside analogs; interferons; METAVIR scale; lamivudine; 

entecavir; tenofovir. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʦʥʠʯʝʩʢʠʡ ʚʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ B; ʥʫʢʣʝʦʟʠʜʥʳʝ ʘʥʘʣʦʛʠ; ʠʥʪʝʨʬʝʨʦʥʳ; ʰʢʘʣʘ 

METAVIR; ʣʘʤʠʚʫʜʠʥ; ʵʥʪʝʢʘʚʠʨ; ʪʝʥʦʬʦʚʠʨ. 

 

ɺʚʝʜʝʥʠʝ. ʍʨʦʥʠʯʝʩʢʠʡ ʚʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ ɺ ʫ 

ʜʝʪʝʡ ï ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ 

ʚʦ ʚʩʝʤ ʤʠʨʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʫʶ ʠʤʤʫʥʠʟʘʮʠʶ 

ʜʝʪʝʡ ʠ ʧʨʦʬʠʣʘʢʪʠʢʫ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʚʠ-

ʨʫʩʘ, ʚʩʝ ʝʱʝ ʚʳʷʚʣʷʶʪʩʷ ʩʣʫʯʘʠ ʠʥʬʠʮʠʨʦʚʘʥʠʷ. 

ʉʪʘʨʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʠʥʪʝʨʬʝʨʦʥʘʤʠ ʧʦʪʝʨʷʣʠ 

ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʩʚʷʟʠ ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʣʞʥʦʛʦ 

ʵʬʬʝʢʪʘ, ʥʘʧʨʦʪʠʚ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʭʝʤ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʘʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦ-

ʦʭʨʘʥʝʥʠʷ 257 ʤʣʥ. ʣʶʜʝʡ ʚ ʤʠʨʝ ʭʨʦʥʠʯʝʩʢʠ ʠʥ-

ʬʠʮʠʨʦʚʘʥʦ ʚʠʨʫʩʦʤ ʛʝʧʘʪʠʪʘ ɺ. ʏʠʩʣʦ ʠʥʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʌ), ʧʦ ʜʘʥʥʳʤ 

çʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘè ʟʘ ʧʝʨʠʦʜ ʷʥʚʘʨʴ ï ʦʢʪʷʙʨʴ 

2018ʛ. ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ï 11171 ʯʝʣ. (7,62 

ʥʘ 100 ʪʳʩ. ʯʝʣ.) ʠʟ ʥʠʭ ʜʝʪʠ ʜʦ 17 ʣʝʪ ï 65 ʯʝʣ. (0,22 

ʥʘ 100 ʪʳʩ. ʯʝʣ.), ʜʝʪʠ ʜʦ 14 ʣʝʪ ï 34 ʯʝʣ. (0,13 ʥʘ 

100 ʪʳʩ. ʯʝʣ.) [3]. ɹʣʘʛʦʜʘʨʷ ʚʚʝʜʝʥʠʶ ʚ ʥʘʮʠʦʥʘʣʴ-

ʥʳʡ ʢʘʣʝʥʜʘʨʴ ʧʨʠʚʠʚʦʢ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʛʝʧʘ-
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ʪʠʪʘ ɺ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʝʨʠʥʘʪʘʣʴʥʦʛʦ ʧʫʪʠ ʟʘʨʘ-

ʞʝʥʠʷ ʫ ʙʝʨʝʤʝʥʥʳʭ, ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʠʥʬʠʮʠʨʦʚʘ-

ʥʠʷ ʜʝʪʝʡ ʩʥʠʟʠʣʦʩʴ: ʥʘ -3,4% ʠʟ ʥʠʭ ï ʜʝʪʠ ʜʦ 17 

ʣʝʪ ï -27,7%; ʜʝʪʠ ʜʦ 14 ʣʝʪ ï -30,8%. ʆʜʥʘʢʦ, ʝʜʠ-

ʥʠʯʥʳʝ ʩʣʫʯʘʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢ-

ʮʠʠ ʧʨʦʜʦʣʞʘʶʪ ʚʩʪʨʝʯʘʪʴʩʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʦ-

ʩʪʠʛʥʫʪʳ ʥʝʩʦʤʥʝʥʥʳʝ ʫʩʧʝʭʠ ʚ ʣʝʯʝʥʠʠ ʭʨʦʥʠʯʝ-

ʩʢʠʭ ʚʠʨʫʩʥʳʭ ʛʝʧʘʪʠʪʦʚ ʫ ʚʟʨʦʩʣʳʭ, ʦʜʥʘʢʦ, 

ʣʝʯʝʥʠʝ ʜʝʪʝʡ ʚʦ ʤʥʦʛʠʭ ʘʩʧʝʢʪʘʭ ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝ-

ʤʘʪʠʯʥʳʤ.  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʚʳʩʪʫʧʘʝʪ ʠʟʫʯʝʥʠʝ ʥʦʚʳʭ 

ʩʭʝʤ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʫʢ-

ʣʝʘʟʠʜʥʳʭ ʘʥʘʣʦʛʦʚ ʫ ʜʝʪʝʡ ʭʨʦʥʠʯʝʩʢʠʤ ʚʠʨʫʩ-

ʥʳʤ ʛʝʧʘʪʠʪʦʤ ɺ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʩ ʧʨʦʚʝʜʝʥʠʝ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠʤʤʫʥʦʧʨʦʬʠ-

ʣʘʢʪʠʢʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɻʨʫʧʧʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʣʠʩʴ ʜʝʪʠ ʩ ʍɺɻɺ, ʩʦʩʪʦʷʱʠʝ ʥʘ ʜʠʩʧʘʥʩʝʨʥʦʤ 

ʫʯʝʪʝ ʥʘ ʬʝʚʨʘʣʴ 2019 ʛʦʜʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 14 ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3 ʜʦ 18 ʣʝʪ. ʇʦ 

ʚʦʟʨʘʩʪʥʦ-ʧʦʣʦʚʦʤʫ ʩʦʩʪʘʚʫ: ʤʘʣʴʯʠʢʠ ï 6 (42.9%), 

ʜʝʚʦʯʢʠ ï 8 (51.1%); 4-7 ʣʝʪ ï 3 (21.4%), 8-12 ʣʝʪ ï 

4 (28.6%), 13-18 ï 7 (50%). ʀʟ 14 ʜʝʪʝʡ ʩ ʍɺɻɺ, 7 

(58%) ï ʠʥʬʠʮʠʨʦʚʘʥʳ ʫʞʝ ʙʦʣʝʝ 10 ʣʝʪ, ʦʩʪʘʣʴʥʳʝ 

5 (42%) ï ʦʪ 4 ʜʦ 10 ʣʝʪ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʫʪʠ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʜʝʪʝʡ: 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʫʪʴ, ʦʪ ʤʘʪʝʨʝʡ ʠʤʝʶʱʠʤ HBs-

ʘʥʪʠʛʝʥʝʤʠʶ ï 11 (78.6%), ʛʝʤʦʪʨʘʥʩʬʫʟʠʦʥʥʳʡ 

ʧʫʪʴ ʧʨʠ ʣʝʯʝʥʠʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘ-

ʥʠʡ ï 2 (14.3%), ʥʝ ʚʳʷʩʥʝʥ ï 1 (7,1%). ɹʳʣʘ ʧʨʦʚʝ-

ʜʝʥʘ ʵʣʘʩʪʦʤʝʪʨʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ: ʫ 7 (50%) 

ʜʝʪʝʡ ʬʠʙʨʦʟ ʥʝ ʚʳʷʚʣʝʥ ï F0, ʫ 4 (28.6%) ʜʝʪʝʡ ʜʠ-

ʘʛʥʦʩʪʠʨʦʚʘʥ - F1, ʫ 2 (14.3%) ʜʝʪʝʡ - F2, ʫ 1 (7.1%) 

ʨʝʙʝʥʢʘ - F3 ʧʦ ʰʢʘʣʝ METAVIR [2, ʩ. 72-77]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʦʛʣʘʩʥʦ ʅʘʮʠʦʥʘʣʴʥʦʤʫ ʢʘʣʝʥ-

ʜʘʨʶ ʧʨʠʚʠʚʦʢ, ʚʘʢʮʠʥʘʮʠʷ ʧʨʦʪʠʚ ʛʝʧʘʪʠʪʘ B ʧʨʦ-

ʚʦʜʠʪʩʷ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 12 ʯʘʩʦʚ ʞʠʟʥʠ ʥʦʚʦʨʦʞ-

ʜʝʥʥʦʛʦ [3]. ʂ ʩʦʞʘʣʝʥʠʶ, ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʪʝʡ ʠʟ 

ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 10 ʜʝʪʝʡ (71.4%) ʙʳʣʠ ʣʠʙʦ 

ʥʝ ʧʨʠʚʠʪʳ, ʣʠʙʦ ʧʨʠʚʠʪʳ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʨʦʢʦʚ ʠ 

ʪʦʣʴʢʦ 4 (28.6%) ʙʳʣʠ ʧʨʠʚʠʪʳ ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠ-

ʚʘʤ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʘʨʫʰʝʥʠʷ ʩʨʦʢʦʚ ʚʘʢ-

ʮʠʥʘʮʠʠ ʙʳʣʠ: ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ 

(ʜʝʪʠ, ʨʦʞʜʝʥʥʳʝ ʩ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ) ï 1 (7.1%); 

ʘʩʦʮʠʘʣʴʥʘʷ ʩʝʤʴʷ ï 1 (7.1%); ʨʝʰʝʥʠʝ ʧʨʠʚʠʪʴ 

ʢʦʤʧʣʝʢʩʥʦʡ ʚʘʢʮʠʥʦʡ ʚ 3 ʤʝʩʷʮʘ (ɹʫʙʦ-ʢʦʢ, ɹʫʙʦ-

ʄ) ï 2 (14.2%); ʦʪʩʫʪʩʪʚʠʝ ʚʘʢʮʠʥʳ ʚ ʨʦʜʠʣʴʥʦʤ 

ʜʦʤʝ ï 1 (7.1%). 5 ʜʝʪʝʡ (35.7%) ʥʝ ʙʳʣʠ ʧʨʠʚʠʪʳ 

ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: ʦʪʩʫʪʩʪʚʠʝ ʚʘʢʮʠʥʳ ʢʘʢ 

ʚ ʨʦʜʠʣʴʥʦʤ ʜʦʤʝ, ʪʘʢ ʠ ʥʘ ʧʝʜʠʘʪʨʠʯʝʩʢʦʤ ʫʯʘʩʪʢʝ 

ï 3 (21.5%); ʜʦʙʨʦʚʦʣʴʥʳʡ ʧʠʩʴʤʝʥʥʳʡ ʦʪʢʘʟ ʦʪ 

ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʛʝʧʘʪʠʪʘ B ï 2 (14.2%).  

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ 4 (28.6%) ʨʝʙʝʥʢʘ ʙʳʣʠ 

ʧʨʠʚʠʪʳ ʧʦ ʢʘʣʝʥʜʘʨʶ ʠ ʚʩʝ ʨʘʚʥʦ ʠʥʬʠʮʠʨʦʚʘ-

ʣʠʩʴ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʦʤ ʠʣʠ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʫʪʠ ʠʥʬʠʮʠʨʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʫʶʱʝʝ: ʧʨʦʚʦʜʠʪʴ ʩʢʨʠʥʠʥʛ ʚʩʝʭ 

HBsAg-ʧʦʟʠʪʠʚʥʳʭ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ; ʚ ʩʣʫʯʘʝ 

ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ (ɺʅ)>200 000 ʄɽ / ʤʣ. ʧʦʢʘʟʘʥʘ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ ʪʝʥʦʬʦʚʠʨʦʤ ʩ III  ʪʨʠ-

ʤʝʩʪʨʘ ʙʝʨʝʤʝʥʥʦʩʪʠ; ʦʙʷʟʘʪʝʣʴʥʘʷ ʠʤʤʫʥʦʧʨʦʬʠ-

ʣʘʢʪʠʢʘ ʜʣʷ ʜʝʪʝʡ, ʨʦʞʜʝʥʥʳʭ ʦʪ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 

ʤʘʪʝʨʝʡ ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ ʛʝʧʘʪʠʪʘ ɺ ʠ ʠʤʤʫʥʦʛʣʦ-

ʙʫʣʠʥʦʤ ʯʝʣʦʚʝʢʘ ʧʨʦʪʠʚ ʛʝʧʘʪʠʪʘ ɺ, ʥʝ ʧʦʟʜʥʝʝ 

ʧʝʨʚʳʭ 12 ʯʘʩʦʚ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ 

ʚʘʢʮʠʥʘʮʠʶ ʧʨʦʚʦʜʷʪ ʧʦʯʪʠ ʚʩʝʤ ʠʥʬʠʮʠʨʦʚʘʥ-

ʥʳʤ, ʪʦ ʩ ʚʚʝʜʝʥʠʝʤ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ʯʘʩʪʦ ʚʦʟ-

ʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʠʟ-ʟʘ ʝʛʦ ʦʪʩʫʪʩʪʚʠʷ ʠ ʥʝʦʩʚʝ-

ʜʦʤʣʝʥʥʦʩʪʠ ʘʢʫʰʝʨʩʢʦʡ ʩʣʫʞʙʳ ʦ ʪʘʢʦʚʦʤ [5, 6]. 

ɸʢʪʫʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚ-

ʣʷʝʪʩʷ: ʧʦʚʳʰʝʥʠʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠ ʥʘʣʘʞʠ-

ʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʬʝʢʮʠʦʥʥʦʡ ʠ ʘʢʫʰʝʨʩʢʦʡ 

ʩʣʫʞʙ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʨʘʙʦʪʳ, ʘ ʠʤʝʥʥʦ ʧʨʦʚʦ-

ʜʠʪʴ ʩʝʨʠʠ ʪʨʝʥʠʥʛʦʚ, ʩʝʤʠʥʘʨʦʚ, ʚʦʟʤʦʞʥʦ ʚʚʦ-

ʜʠʪʴ ʣʦʢʘʣʴʥʳʝ ʧʨʦʪʦʢʦʣʳ. 

ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʠʘʛʥʦʩʪʠʢʠ ʍɺɻɺ ʚʳ-

ʩʪʫʧʘʶʪ: ʇʎʈ ʢʦʥʪʨʦʣʴ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ, ʦʙʱʝʢʣʠ-

ʥʠʯʝʩʢʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʬʠʙʨʦʵʣʘ-

ʩʪʦʤʝʪʨʠʷ [1, 216-235ʩ.] 

ʇʎʈ ʢʦʥʪʨʦʣʴ (ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʡ) ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ɼʅʂ ɺɻɺ ʠ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ɺʅ.  

ʉʝʨʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝ-

ʣʷʝʪ ʤʘʨʢʝʨʳ ɺɻɺ: HBsAg - ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʘʥʪʠ-

ʛʝʥ ɺɻɺ, ʦʩʥʦʚʥʦʡ ʤʘʨʢʝʨ ʜʣʷ ʩʢʨʠʥʠʥʛʘ ʩ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʣʠʮ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ɺɻɺ, ʝʛʦ ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʧʨʦʪʠʚʦʚʠʨʫʩ-

ʥʦʛʦ ʣʝʯʝʥʠʷ ʍɺɻɺ ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ; ʘʥʪʠ-HBs - ʚʳʷʚʣʷʝʪʩʷ ʫ ʙʦʣʴʥʳʭ, 

ʧʝʨʝʥʝʩʰʠʭ ʠʥʬʝʢʮʠʶ, ʫ ʣʠʮ, ʢʦʪʦʨʳʤ ʧʨʦʚʝʜʝʥʘ 

ʚʘʢʮʠʥʘʮʠʷ ʦʪ ʛʝʧʘʪʠʪʘ ɺ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ - 

ʟʘʱʠʪʥʳʡ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʚʳʰʝ 10 ʤʄɽ/ʣ (ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʞʝ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʨʝʚʘʢʮʠʥʘʮʠʷ); ʘʥʪʠ-HBc - ʢʦʨʦʚʳʡ ʘʥʪʠʛʝʥ ɺɻɺ; 

ʘʥʪʠ-HBc IgM - ʤʘʨʢʸʨ ʆɻɺ, ʧʨʠ ʦʙʦʩʪʨʝʥʠʠ ʠ ʨʝ-

ʘʢʪʠʚʘʮʠʠ ʠʥʬʝʢʮʠʠ ʍɺɻɺ; ʘʥʪʠ-HBʩ IgG - ʤʘʨʢʸʨ 

ʢʘʢ ʧʝʨʝʥʝʩʝʥʥʦʡ, ʪʘʢ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ, ʩʦ-

ʭʨʘʥʷʝʪʩʷ ʧʦʞʠʟʥʝʥʥʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʤ ʤʘʨʢʝʨʦʤ ʣʘʪʝʥʪʥʦʡ ʬʦʨʤʳ ʠʥ-

ʬʝʢʮʠʠ; HBeAg- ʤʘʨʢʸʨ ʘʢʪʠʚʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ʚʠ-

ʨʫʩʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʬʘʟʳ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʠ (HBeAg-

ʧʦʟʠʪʠʚʥʳʡ ʠʣʠ HBeAg-ʥʝʛʘʪʠʚʥʳʡ ʍɺɻɺ), ʢʦʥ-

ʪʨʦʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʣʝʯʝʥʠʷ; 

aʥʪʠ-HBe - ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ ʠʩʯʝʟʥʦʚʝʥʠʷ HBeAg 

ʠ ʧʝʨʩʠʩʪʠʨʫʝʪ ʤʥʦʛʠʝ ʛʦʜʳ, ʩʝʨʦʢʦʥʚʝʨʩʠʷ ʧʦ 

HBeAg ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʪʝʯʝ-

ʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʘʢ-

ʪʠʚʥʦʩʪʠ ʚʠʨʫʩʥʦʡ ʨʝʧʣʠʢʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʤ-

ʥʠʪʴ - ʚʩʪʨʝʯʘʶʪʩʷ ʤʫʪʘʥʪʥʳʝ ʰʪʘʤʤʳ ɺɻɺ ʩ ʥʘʨʫ-

ʰʝʥʥʳʤ ʩʠʥʪʝʟʦʤ HBeAg. ʋ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠ-HBʝ, ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ ʠ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ.  

ʆʙʱʝʢʣʠʥʠʯʝʩʢʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʜʘʜʫʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʣʠʯʠʠ ʛʝʧʘʪʠʪʘ, ʮʠʪʦ-

ʣʠʟʘ (ʫʨʦʚʝʥʴ ɸʃʊ).  

ʌʠʙʨʦʵʣʘʩʪʦʤʝʪʨʠʷ ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʘʷ ʤʝ-

ʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʢʘʥʠ ʧʝʯʝʥʠ ʧʨʠ ʧʦʤʦʱʠ ʘʧ-

ʧʘʨʘʪʘ ʬʠʙʨʦʩʢʘʥ. ʕʪʠʤ ʤʝʪʦʜʦʤ ʤʦʞʥʦ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʬʠʙʨʦʟʘ ʧʝʯʝʥʠ ʠ 

ʝʛʦ ʩʪʝʧʝʥʴ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʰʢʘʣʝ METAVIR. 

F0 - ʦʪʩʫʪʩʪʚʠʝ ʬʠʙʨʦʟʘ; F1 - ʬʠʙʨʦʟ ʙʝʟ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʩʝʧʪ; F2 - ʬʠʙʨʦʟ ʩ ʝʜʠʥʠʯʥʳʤʠ ʩʝʧʪʘʤʠ; F3 - 

ʬʠʙʨʦʟ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʩʝʧʪʘʤʠ ʙʝʟ ʮʠʨʨʦʟʘ F4 
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- ʬʠʙʨʦʟ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʩʝʧʪʘʤʠ ʩ ʮʠʨʨʦʟʦʤ. 

ʅʝʩʦʤʥʝʥʥʦ, ʙʠʦʧʩʠʷ ʧʝʯʝʥʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴ-

ʰʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʪʘʢ ʢʘʢ ʠʩʩʣʝʜʫʝʪʩʷ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʝʯʝʥʠ, ʥʦ ʧʦ-

ʩʢʦʣʴʢʫ ʵʪʘ ʧʨʦʮʝʜʫʨʘ ʠʥʚʘʟʠʚʥʘʷ, ʬʠʙʨʦʵʣʘʩʪʦ-

ʤʝʪʨʠʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ, ʦʩʦʙʝʥʥʦ ʫ ʜʝʪʝʡ [2, 72-

77ʩ.] 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜ-

ʪʚʝʨʜʠʪʴ ʣʠʙʦ ʦʧʨʦʚʝʨʛʥʫʪʴ ʜʠʘʛʥʦʟ ʍɺɻɺ; ʦʧʨʝ-

ʜʝʣʠʪʴ ʢʣʠʥʠʯʝʩʢʫʶ ʬʦʨʤʫ ʠ ʘʢʪʠʚʥʦʩʪʴ ʟʘʙʦʣʝʚʘ-

ʥʠʷ; ʚʳʷʚʠʪʴ ʧʦʢʘʟʘʥʠʷ ʢ ʧʨʦʚʝʜʝʥʠʶ ʩʧʝʮʠʬʠʯʝ-

ʩʢʦʡ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ; ʚʳʷʚʠʪʴ ʩʦʧʫʪ-

ʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʪʷʞʝʩʪʴ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʣʝʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʧʨʘ-

ʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʬʘʟʫ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʦʪʣʠʯʘʪʴ 

ʭʨʦʥʠʯʝʩʢʫʶ HBV ʠʥʬʝʢʮʠʶ ʦʪ ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʝ-

ʧʘʪʠʪʘ [6]. (ʊʘʙʣʠʮʘ 1.) 

ʊʘʙʣʠʮʘ 1. 

ʅʦʚʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʭʨʦʥʠʯʝʩʢʠʭ ʬʘʟ ʠ HBV-ʠʥʬʝʢʮʠʠ 

ʍɺɻɺ HBeAg ʧʦʣʦʞʠʪʝʣʴʥʳʡ HBeAg ʥʝʛʘʪʠʚʥʳʡ ʃʘʪʝʥʪʥʘʷ 

ʍʨʦʥʠʯʝ-

ʩʢʘʷ HBV 

ʠʥʬʝʢʮʠʷ 

ʌʘʟʘ 1 ʌʘʟʘ 2 ʌʘʟʘ 3 ʌʘʟʘ 4 ʌʘʟʘ 5 

ʍʨʦʥʠʯʝʩʢʘʷ 

HBV ʠʥʬʝʢʮʠʷ 

ʍʨʦʥʠʯʝʩʢʠʡ ʛʝ-

ʧʘʪʠʪ B 

ʍʨʦʥʠʯʝ-

ʩʢʘʷ HBV 

ʠʥʬʝʢʮʠʷ 

ʍʨʦʥʠʯʝʩʢʠʡ 

ʛʝʧʘʪʠʪ B 

ʈʘʟʨʝʰʝ-

ʥʠʝ HBV 

ʠʥʬʝʢʮʠʷ 

HBsAg ɺʳʩʦʢʠʡ ɺʳʩʦʢʠʡ/ʫʤʝʨʝʥ-

ʥʳʡ 

ʅʠʟʢʠʡ ʇʨʦʤʝʞʫʪʦʯ-

ʥʳʡ 

ʅʝʛʘʪʠʚ-

ʥʳʡ 

HBeAg ʇʦʣ. ʇʦʣ. ʆʪʨ. ʆʪʨ. ʆʪʨ. 

HBV DNA >107 IU/mL 104ï107 IU/mL <2,000 

IU/mL*  

>2,000 IU/mL <10 IU/mLÿ 

ALT ʅʦʨʤʘ ʇʦʚʳʰʝʥʥʳʡ ʅʦʨʤʘ ʇʦʚʳʰʝʥʥʳʡ À ʅʦʨʤʘ 

ʇʦʨʘʞʝʥʠʝ 

ʧʝʯʝʥʠ 

ʅʝʪ/ʤʠʥʠʤʠʥʘʣʣʴ-

ʥʦʝ 

ʋʤʝʨʝʥʥʦʝ/ʪʷʞʝ-

ʣʦʝ 

ʅʝʪ ʋʤʝʨʝʥʥʦʝ /ʪʷ-

ʞʝʣʦʝ 

ʅʝʪ Ä 

ʉʪʘʨʘʷ ʪʝʨ-

ʤʠʥʦʣʦʛʠʷ 

ʀʤʤʫʥʥʘʷ ʪʦʣʝ-

ʨʘʥʪʥʦʩʪʴ 

ʀʤʤʫʥʥʘʷ ʨʝʘʢʪʠ-

ʚʘʮʠʷ HBeAg 

positive 

ʅʝʘʢʪʠʚʥʳʡ 

ʥʦʩʠʪʝʣʴ 

HBeAg ʥʝʛʘ-

ʪʠʚʥʳʡ ʭʨʦʥʠ-

ʯʝʩʢʠʡ ʛʝʧʘʪʠʪ 

HBsAg 

ʥʝʛʘʪʠʚ-

ʥʳʡ /anti-

HBc ʧʦ-

ʣʦʞ. 

ʉʦʛʣʘʩʥʦ ʥʦʚʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʥʘʯʠʥʘʪʴ ʪʝ-

ʨʘʧʠʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʟʥʘʯʝʥʠʡ ɸʃʊ, 

ʫʨʦʚʥʝ ʚʠʨʝʤʠʠ >2000 ʄɽ/ʤʣ (10 000 ʢʦʧʠʡ/ʤʣ), 

ʠʥʜʝʢʩʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʣʠ ʬʠʙʨʦʟʘ 

>1 ʙʘʣʣʘ ʧʦ ʰʢʘʣʝ METAVIR. ɽʩʣʠ ʧʘʮʠʝʥʪ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʢʨʠʪʝʨʠʷʤ ʣʝʯʝʥʠʷ ʧʦ ʫʨʦʚʥʶ ɺʅ ʠ ʛʠ-

ʩʪʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʪʦ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʯʘʪʦ ʠ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ɸʃʊ [7]. ʎʝ-

ʣʷʤʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʛʝʧʘʪʦ-

ʮʝʣʣʶʣʷʨʥʦʡ ʢʘʨʮʠʥʦʤʳ (ɻʎʂ), ʫʚʝʣʠʯʝʥʠʝ ʚʳʞʠ-

ʚʘʝʤʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʨʝʘʢʪʠʚʘʮʠʠ ʛʝʧʘʪʠʪʘ ɺ, ʧʨʝʜʫ-

ʧʨʝʞʜʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠ ʣʝʯʝʥʠʝ ʚʥʝʧʝʯʝʥʦʯʥʳʭ ʧʨʦ-

ʷʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ɺɻɺ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʝʨʝ-

ʜʘʯʠ ʠʥʬʝʢʮʠʠ ʦʪ ʤʘʪʝʨʠ ʨʝʙʝʥʢʫ. ɿʘʜʘʯʠ: ʩʪʦʡʢʦʝ 

ʧʦʜʘʚʣʝʥʠʝ ʚʠʨʫʩʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ï ʦʪʩʫʪʩʪʚʠʝ 

ɼʅʂ ɺɻɺ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʇʎʈ; ʥʦʨʤʘ-

ʣʠʟʘʮʠʷ ʧʝʯʝʥʦʯʥʳʭ ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ (ɸʃʊ, 

ɸʉʊ); ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʬʠʙʨʦʟʘ; ʩʝʨʦʢʦʥʚʝʨʩʠʷ 

ʧʦ HbeAg ʫ HbeAg-ʧʦʟʠʪʠʚʥʳʭ ʧʘʮʠʝʥʪʦʚ; ʧʦʪʝʨʷ 

HBsAg ʩ ʩʝʨʦʢʦʥʚʝʨʩʠʝʡ ï ʧʦʷʚʣʝʥʠʝʤ ʘʥʪʠ-HBs.  

ʇʨʠ ʣʝʯʝʥʠʠ ɺɻɺ ʠʩʧʦʣʴʟʫʶʪʩʷ: ʥʫʢʣʝʦʟʠʜ-

ʥʳʝ ʘʥʘʣʦʛʠ (ʅɸ) ʠ ʠʥʪʝʨʬʝʨʦʥʳ [7]. ʀʟ ʠʥʪʝʨʬʝ-

ʨʦʥʦʚ ʧʨʝʜʧʦʯʪʝʥʠʝ ʧʨʝʜʘʶʪ ʧʝʛʠʣʠʨʦʚʘʥʥʳʤ 

ʬʦʨʤʘʤ, ʪʘʢ ʢʘʢ ʚʚʦʜʠʪʴ ʠʭ ʥʫʞʥʦ ʚʩʝʛʦ 1 ʨʘʟ ʚ ʥʝ-

ʜʝʣʶ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʥʠʤ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪ-

ʩʪʚʫʝʪ. ʅʦ ʜʘʥʥʳʝ ʦ ʣʝʯʝʥʠʠ ʠʥʪʝʨʬʝʨʦʥʘʤʠ ʧʦʢʘ-

ʟʳʚʘʶʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʣʦʭʫʶ 

ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʠ ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʘ ʧʦʙʦʯʥʳʭ ʨʝ-

ʘʢʮʠʡ. ʇʦʵʪʦʤʫ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʅɸ. ʃʘʤʠʚʫʜʠʥ ʧʨʠʤʝʥʷʝʪʩʷ ʩ 2-ʭ ʣʝʪʥʝʛʦ ʚʦʟ-

ʨʘʩʪʘ, ʥʦ ʧʦ ʧʦʢʘʟʘʥʠʷʤ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʚ 

ʙʦʣʝʝ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ. ɽʛʦ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ 

ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ɹʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʷʚʣʷʝʪʩʷ ʕʥʪʝʢʘʚʠʨ, ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʴ ʢ ʥʝʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʚʠʚʘʝʪʩʷ, ʥʦ ʧʦʢʘ-

ʟʘʥʠʷʤʠ ʢ ʥʘʟʥʘʯʝʥʠʶ ʷʚʣʷʝʪʩʷ ʚʝʩ ʦʪ 30ʢʛ. ɺ ʤʝʞ-

ʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʘ ʚ ʚʠʜʝ 

ʩʠʨʦʧʘ ʜʣʷ ʜʝʪʝʡ ʩ ʚʝʩʦʤ ʜʦ 30 ʢʛ, ʥʦ ʚ ʈʌ ʵʪʘ 

ʬʦʨʤʘ ʧʦʢʘ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ. ʊʘʢʞʝ ʩ 6 ʣʝʪ ʠʩ-

ʧʦʣʴʟʫʶʪ ʊʝʥʦʬʦʚʠʨ, ʥʦ ʧʨʠʤʝʥʷʷ ʜʘʥʥʳʡ ʧʨʝʧʘ-

ʨʘʪ, ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʢʦʩʪʥʫʶ ʩʠ-

ʩʪʝʤʫ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʵʪʦʛʦ ʧʨʝ-

ʧʘʨʘʪʘ ʜʝʪʷʤ. (ʊʘʙʣʠʮʘ 2.) 

  



ζColloquium - journal Ȼ#13(37),2019 / MEDICAL SCIENCES 101 

ʊʘʙʣʠʮʘ 2. 

ʆʩʥʦʚʥʳʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʝ ʧʨʝʧʘʨʘʪʳ ʚʳʙʦʨʘ ʚ ʣʝʯʝʥʠʠ ʍɺɻɺ. 

ʇʨʝʧʘʨʘʪ ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝ-

ʥʠʷ ʫ ʜʝʪʝʡ 

ɼʦʟʘ ɺʦʟʤʦʞʥʳʝ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ 

ʇʝʛʠʣʣʠʨʦʚʘʥʥʳʝ ʠʥʪʝʨʬʝʨʦʥʳ (ʇʀʌ) 

ʇʝʛʠʥʪʨʦʥ 

(IF-a) 

 6 ʤʢʛ/ʤ2 

ʀʥʲʝʢʮʠʷ ʧ/ʢ 1 ʨʘʟ 

ʚ ʥʝʜʝʣʶ 

Å ʇʩʠʭʠʯʝʩʢʠʝ ʨ-ʚʘ; 

Å ɻʦʨʤʦʥʘʣʴʥʳʝ ʨ-ʚʘ; 

Å ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ; 

Å ɸʥʦʨʝʢʩʠʷ. 

ʅʫʢʣʝʦʟʠʜʥʳʝ ʘʥʘʣʦʛʠ (ʅɸ) 

ʃʘʤʠʚʫʜʠʥ 

(3TC) 

ʉ 3 ʤʝʩ. ï 2 ʣʝʪ 

 

2ʤʛ/ʢʛ 

 

Å ɸʥʝʤʠʷ, ʣʝʡʢʦ- ʠ ʪʨʦʙʦʮʠʪʦʧʝ-

ʥʠʷ; 

Å ɼʠʩʧʝʧʪʠʯʝʩʢʠʡ ʨ-ʚʘ. ʉ 2 ʣʝʪ 

 

4 ʤʛ/ʢʛ (ʥʦ ʥʝ ʙʦ-

ʣʝʝ 100ʤʛ) 

ʕʥʪʝʢʘʚʠʨ 

(ETV) 

ʉ 5 ʣʝʪ (ʠʣʠ 30ʢʛ) 0,5-1 ʤʛ/ʢʛ Å ʃʘʢʪʦʘʮʠʜʦʟ. 

ʊʝʥʦʬʦʚʠʨ 

(TDF) 

ʉ 6 ʣʝʪ 300ʤʛ Å ʅʝʬʨʦʪʦʢʩʠʯʥʦʩʪʴ; 

Å ʃʘʢʪʦʘʮʠʜʦʟ; 

Å ʆʩʪʝʦʤʘʣʷʮʠʷ. 

ɺ ʥʘʰʝʡ ʛʨʫʧʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ 14 ʜʝʪʝʡ ï 7 

(50%) HBeAg ï ʧʦʣʦʞʠʪʝʣʴʥʳʭ (ʩ ʘʢʪʠʚʥʦʡ ʨʝʧʣʠ-

ʢʘʮʠʝʡ) ʠ 7 (50%) HBeAg ï ʥʝʛʘʪʠʚʥʳʭ (ʥʝʘʢʪʠʚʥʘʷ 

ʨʝʧʣʠʢʘʮʠʷ).  

ʀʟ 7 HBeAg ï ʧʦʣʦʞʠʪʝʣʴʥʳʭ, 6 (42,9%) ʜʝʪʝʡ 

ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʛʝʧʘʪʠʪʦʤ, ʠʟ ʥʠʭ ʫ 3 ʧʘʮʠʝʥʪʦʚ ʩʪʘ-

ʜʠʷ ʬʠʙʨʦʟʘ ʧʦ ʰʢʘʣʝ METAVIR ï F1, ʫ 2 ʧʘʮʠʝʥ-

ʪʦʚ ï F2 ʠ ʫ ʧʘʮʠʝʥʪʘ ï F3.  

ʋ 3 (21.4%) ʙʳʣ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʧʝʛʠʣʠʨʦ-

ʚʘʥʥʳʭ ʠʥʪʝʨʬʝʨʦʥʦʚ, ʧʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝ-

ʥʠʷ, ʩʣʝʜʫʶʱʠʝ: ʧʝʨʚʠʯʥʳʡ ʥʝ ʦʪʚʝʪ, ʧʨʦʨʳʚ ɺʅ ʠ 

ʨʝʮʠʜʠʚ. ʃʝʯʝʥʠʝ ʅɸ ʙʳʣʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ: ʥʘ 

ʣʘʤʠʚʫʜʠʥ ʨʘʟʚʠʣʩʷ ʯʘʩʪʠʯʥʳʡ ʦʪʚʝʪ; ʥʘ ʵʥʪʝʢʘʚʠʨ 

ʫ 4 (28.6%) ï ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ. ɸ ʫ 1(7,1%) 

ʥʘ 144 ʥʝʜʝʣʝ ʧʨʠʤʝʥʝʥʠʷ ʵʥʪʝʢʘʚʠʨʘ ʨʘʟʚʠʣʘʩʴ ʩʝ-

ʨʦʢʦʥʚʝʨʩʠʷ ʧʦ HBeAg.  

ʉʨʝʜʠ HBeAg ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʜʝʪʝʡ, ʚʠʨʫʩʥʳʡ 

ʛʝʧʘʪʠʪ ʝʩʪʴ ʪʦʣʴʢʦ ʫ 1 (7,1%) ʨʝʙʝʥʢʘ ʩʦ ʩʪʘʜʠʝʡ 

ʬʠʙʨʦʟʘ F1. ɽʤʫ ʙʳʣ ʥʘʟʥʘʯʝʥ ʣʘʤʠʚʫʜʠʥ ʠ ʥʘ 12 

ʥʝʜʝʣʝ ʣʝʯʝʥʠʷ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ɺʅ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʛʣʘʚʥʳʝ ʧʨʦ-

ʙʣʝʤʳ ʠ ʩʧʦʩʦʙʳ ʠʭ ʨʝʰʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ 

ʦʭʚʘʪ ʜʝʪʝʡ ʚʘʢʮʠʥʘʮʠʝʡ ʧʨʦʪʠʚ ʛʝʧʘʪʠʪʘ ɺ, ʩʦʭʨʘ-

ʥʷʝʪʩʷ ʨʠʩʢ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʤʝʜʠʮʠʥ-

ʩʢʠʭ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʢ ʚʘʢʮʠʥʘʮʠʠ ʠ ʪʨʘʥʩʧʣʘ-

ʮʝʥʪʘʨʥʦʡ ʧʝʨʝʜʘʯʠ ɺɻɺ. ʕʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʨʝ-

ʰʠʪʴ, ʥʘʟʥʘʯʘʷ ʇɺʊ ʙʝʨʝʤʝʥʥʳʤ ʩ ɺʅ ɼʅʂ-ɺɻɺ> 

200 000 ʄɽ/ʤʣ (ʥʝʦʙʭʦʜʠʤʘ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʘʢʫ-

ʰʝʨʩʢʦʡ ʠ ʠʥʬʝʢʮʠʦʥʥʦʡ ʩʣʫʞʙ), ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ʯʝʣʦʚʝʢʘ ʧʨʦ-

ʪʠʚ ʛʝʧʘʪʠʪʘ ɺ; ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʧʝʨʠʦʜʘ ʜʣʷ 

ʚʘʢʮʠʥʘʮʠʠ ʜʝʪʝʡ ʠʟ çʛʨʫʧʧʳ ʨʠʩʢʘè ï ʧʝʨʚʳʝ 12 

ʯʘʩʦʚ. ʇɺʊ ʦʢʘʟʳʚʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʪʝʯʝʥʠʝ ʍɺɻɺ, ʘ ʠʤʝʥʥʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʨʝʘʢʪʠʚʘ-

ʮʠʶ ʧʨʦʮʝʩʩʘ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʙʦʣʝʟʥʠ, ʨʘʟʚʠʪʠʝ 

ɻʎʂ ʠ ʮʠʨʨʦʟʘ. ʆʜʥʘʢʦ ʯʘʩʪʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚʠʨʫʩʥʘʷ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʃʘʤʠʚʫʜʠʥʫ, ʘ ʧʨʠʤʝʥʝʥʠʝ ʕʥʪʝ-

ʢʘʚʠʨʘ ʠ ʊʝʥʦʬʦʚʠʨʘ ʫ ʜʝʪʝʡ ʚ ʈʌ ʦʛʨʘʥʠʯʝʥʦ ʠʥ-

ʩʪʨʫʢʮʠʝʡ ʢ ʧʨʝʧʘʨʘʪʫ ʠ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ, ʭʦʪʷ 

ʚ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʕʥʪʝʢʘʚʠʨ ʥʘʟʥʘʯʘʝʪʩʷ ʫʞʝ ʩ 

6-7 ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. ʉʦʩʪʘʚʣʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʧʨʦʪʦʢʦʣʘ ʣʝʯʝʥʠʷ ʜʝʪʝʡ ʩ ʍɺɻɺ ʠ ʨʝʛʠʩʪʨʘʮʠʷ 

ʜʝʪʩʢʠʭ ʬʦʨʤ ʊʝʥʦʬʦʚʠʨʘ ʠ ʕʥʪʝʢʘʚʠʨʘ ʚ ʈʌ ʤʦʛʫʪ 

ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʇʦʩʣʝʜʥʝʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷ-

ʝʪʩʷ ʥʝʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ ʇɺʊ, ʧʦʵʪʦʤʫ 

ʧʨʠ ʚʳʙʦʨʝ ʪʝʨʘʧʠʠ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʧʘ-

ʮʠʝʥʪʘ ʠ ʩʨʦʢʠ ʪʝʨʘʧʠʠ ʭʨʦʥʠʯʝʩʢʦʡ HBVï ʠʥʬʝʢ-

ʮʠʠ ʫ ʜʝʪʝʡ, ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ 

ʧʦʣʴʟʫ ʇɺʊ ʠ ʩʥʠʟʠʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʢ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. 
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STANDARDIZATION IN THE FIELD OF CIRCULATION OF MEDICINES  

 

ɸʥʥʦʪʘʮʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʮʝʣʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʚ ʨʘʤʢʘʭ ʩʬʝʨʳ ʦʙʨʘʱʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʆʩʦ-

ʙʦʝ ʤʝʩʪʦ ʠʛʨʘʝʪ ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ  

Abstract. 

The purposes of standardization within the sphere of circulation of medicines are considered. A special place 

is played by the current state of standardization in the field of circulation of medicines  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ɻʆʉʊ. 

Key words: standardization, medicines, GOST, 

 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʪʨʦʡʥʦʡ ʩʠʩʪʝʤʳ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʙʳʣʘ ʦʙʦʟʥʘʯʝʥʘ ʥʘ ʩʦʩʪʦʷʚʰʝʡʩʷ ʥʝʜʘʚʥʦ 

ʢʦʣʣʝʛʠʠ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 

ʉʬʝʨʘ ʦʙʨʘʱʝʥʠʷ ʃʉ ʚʢʣʶʯʘʝʪ ʠʭ ʨʘʟʨʘʙʦʪʢʫ, 

ʠʩʧʳʪʘʥʠʝ, ʨʝʛʠʩʪʨʘʮʠʶ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʘʣʠʟʘ-

ʮʠʶ. ʉʦʟʜʘʥʠʝ ʝʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʧʦʟʚʦʣʷʝʪ ʨʝʘ-

ʣʠʟʦʚʘʪʴ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʈʌ ʙʝʟ-

ʦʧʘʩʥʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʫʢʨʝʧʠʪʴ 

ʢʦʥʪʨʦʣʴʥʦ-ʨʘʟʨʝʰʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ. ʆʙʲʝʜʠʥʝʥ-

ʥʘʷ ʢʦʣʣʝʛʠʷ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ɻʦʩʩʪʘʥʜʘʨʪʘ ʈʦʩ-

ʩʠʠ, ʉʦʚʝʪʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʜʠʨʝʢʪʦʨʦʚ ʪʝʨʨʠʪʦ-

ʨʠʘʣʴʥʳʭ ʬʦʥʜʦʚ ʆʄʉ ʩʚʦʠʤ ʨʝʰʝʥʠʝʤ ʦʪ 

03.12.97 ñʆʙ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʷʭ ʩʪʘʥʜʘʨʪʠʟʘ-

ʮʠʠ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠò ʦʜʦʙʨʠʣʘ ʢʦʥʮʝʧʮʠʶ ʨʘʟ-

ʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ ʚ ʈʌ, 

ʥʘʤʝʪʠʚ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʨʦʚʝʜʝʥʠʝ ʚ 

ʈʦʩʩʠʠ ʨʘʙʦʪ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʣʠʮʝʥʟʠʨʦʚʘʥʠʶ 

ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʝʢʦʙʝʩʧʝʯʝ-

ʥʠʷ. 

ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʚ ʩʬʝʨʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘ-

ʱʝʥʠʷ ʠʤʝʝʪ ʜʦʣʛʫʶ ʠʩʪʦʨʠʶ, ʧʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʤ 

ʝʝ ʦʙʲʝʢʪʦʤ ʙʳʣʠ ʩʘʤʠ ʃʉ. ʊʘʢ, ʢʦ ʚʪʦʨʦʡ ʧʦʣʦ-

ʚʠʥʝ XVII ʚ. ʦʪʥʦʩʠʪʩʷ ʬʘʨʤʘʢʦʧʝʷ ʀʚʘʥʘ ɹʝʥʝʜʠʢ-

ʪʦʚʘ ʚ ʪʨʝʭ ʯʘʩʪʷʭ ʩ ʧʦʜʨʦʙʥʳʤ ʦʧʠʩʘʥʠʝʤ ʧʨʠʛʦ-

ʪʦʚʣʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ, ʦʧʠ-

ʩʘʥʠʝʤ ʨʷʜʘ ʤʝʜʠʢʘʤʝʥʪʦʚ ʠ ʯʘʩʪʥʳʤʠ ʩʪʘʪʴʷʤʠ ʥʘ 

20 ʧʨʝʧʘʨʘʪʦʚ. ɺ 1866 ʛ. ʚʳʰʣʦ ʚ ʩʚʝʪ ʧʝʨʚʦʝ ʠʟʜʘ-

ʥʠʝ ʈʦʩʩʠʡʩʢʦʡ ʬʘʨʤʘʢʦʧʝʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʷʚ-

ʣʷʶʱʝʝʩʷ ʦʩʥʦʚʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʢʘʯʝʩʪʚʘ ʃʉ. 

ʅʘʨʷʜʫ ʩʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʝʡ ʃʉ ʧʨʝʜʧʨʠʥʠʤʘ-

ʣʠʩʴ ʠ ʧʦʧʳʪʢʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚʩʝʡ ʩʠʩʪʝʤʳ 

ʬʘʨʤʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʢʦʥʮʝ XVI ʚ. ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ 

ʚʳʩʰʠʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ, ʚʝʜʘʚʰʠʡ ʚʩʝʤʠ 

ʤʝʜʠʮʠʥʩʢʠʤʠ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤʠ ʜʝʣʘʤʠ ʄʦʩ-

ʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ð ɸʧʪʝʯʥʳʡ ʧʨʠʢʘʟ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʉʉʉʈ ʦʙʝʩʧʝʯʠʚʘʣʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʬʘʨʤʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ 

ʧʫʪʝʤ ʞʝʩʪʢʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥ֨ʠʷ ʪʦ-

ʚʘʨʦʧʨʦʚʦʜʷʱʝʡ ʩʝʪʴʶ ʠ ʘʧʪʝʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠ-

ʷʤʠ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ 

ʚʝʨʪʠʢʘʣʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʧʪʦʚʦʡ 

ʠ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʃʉ ʢʘʯʝʩʪʚʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʞʥʦ ʙʳʣʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʫʪʝʤ ʧʨʠ-

ʢʘʟʦʚ, ʠʥʩʪʨʫʢʮʠʡ ʠ ʮʠʨʢʫʣʷʨʥʳʭ ʧʠʩʝʤ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʧʣʘʥʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪ-

ʩʫʪʩʪʚʠʝ ʛʠʙʢʦʩʪʠ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʣʦʩʴ ʥʘ ʢʘʯʝ-

ʩʪʚʝ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʃʉ. 

ʆʙʲʝʢʪʘʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʩʬʝʨʝ ʦʙʨʘ-

ʱʝʥʠʷ ʣʝʢʘʨʩʪʚ ʷʚʣʷʶʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜ-

ʩʪʚʘ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ:  

ʦʨʛʘʥʠʟʘʮʠʝʡ ʢʦʥʪʨʦʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʘ-

ʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʧʨʦʮʝʩʩʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʣʝ-

ʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʨʝ-

ʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ;  

ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʣʝʢ֨ʘʨʩʪʚʝʥʥʳʭ֨ ʩʨʝʜʩʪʚ 

ʘ֨ʧʪʝʯʥʳʤʠ ʫʯʨʝʞ֨ʜʝʥʠʷʤʠ;  

ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʪʦʚʘʨʦʧʨʦ-

ʚʦʜʷʱʝʡ ʩʝʪʠ;  

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚʘʭ 

ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ;  

ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʚ ʩʠʩʪʝʤʝ 

ʃʇʋ 

ʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʘʧ-

ʪʝʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ.  

ʉʬʝʨʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʣʘ ʦʪʨʝ-

ʟʘʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʨʫʙʝʞʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʣʝʢʘʨ-

ʩʪʚʘʭ, ʥʝ ʧʨʦʠʟʚʦʜʠʤʳʭ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʬʘʨʤʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʴʶ, ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʟʘ ʩʯʝʪ ʧʨʝʧʘʨʘ-

ʪʦʚ, ʚʳʧʫʩʢʘʝʤʳʭ ʚ ʩʪʨʘʥʘʭ ʉʕɺ ʠ ʀʥʜʠʠ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʵʢʦ-

ʥʦʤʠʢʝ ʠ ʧʦʣʠʪʠʢʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʩʠʩʪʝʤʘ ʣʝʢʘʨ-

ʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠʟʤʝʥʠʣʘʩʴ ʧʦʣ-

ʥʦʩʪʴʶ. ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʪʫʘʮʠʷ, ʩʣʦʞʠʚʰʘʷʩʷ ʚ 

ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʃʉ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶ-

ʱʠʤʠ ʤʦʤʝʥʪʘʤʠ. ʅʘʙʣʶʜʘʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʣʠʮʝ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʠ ʦʨʛʘʥʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ ʩʫʙʲʝʢʪʦʚ ʌʝʜʝʨʘ-

ʮʠʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʯʨʝʞʜʝ-

ʥʠʡ, ʯʘʩʪʥʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʢʘʧʠ-

ʪʘʣʘ ʠ ʦʙʱʝʩʪʚʘ. 

ʇʦʩʢʦʣʴʢʫ ʦʭʨʘʥʘ ʟʜʦʨʦʚʴʷ ʥʘʰʠʭ ʛʨʘʞʜʘʥ ð 

ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ ʛʦʩʫʜʘʨʩʪʚʘ, ʨʦʣʴ ʝʛʦ 

ʚ ʵʪʦʡ ʩʬʝʨʝ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ. ɹʣʘʛʦʜʘʨʷ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʝ-

ʧʘʨʘʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʣʩʷ ʘʩʩʦʨʪʠʤʝʥʪ ʃʉ: 

ʚʤʝʩʪʦ ʠʤʝʚʰʠʭʩʷ ʥʘ ʨʳʥʢʝ 700-800 ʥʘʠʤʝʥʦʚʘʥʠʡ 

ʯʠʩʣʦ ʧʨʝʜʣʘʛʘʝʤʳʭ ʢ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʧʘʨʘʪʦʚ ʧʨʝ-

ʚʳʩʠʣʦ 14 ʪʳʩ. 

ʂ ʥʘʯʘʣʫ 2012 ʛ. ʚ ʈʦʩʩʠʠ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥ֨ʦ ʦʢʦʣʦ 800 ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʳ-

ʧʫʩʢʘʶʱʠʭ ʃʉ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʧʦʷʚʠʣʠʩʴ ʚ ʧʦʩʣʝʜ-

ʥʠʝ ʛʦʜʳ ʠ ʝʱʝ ʥʝ ʫʩʧʝʣʠ ʟʘʷʚʠʪʴ ʦ ʩʝʙʝ. 

ɺʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʦʧʪʦʚʘʷ 

ʪʦʨʛʦʚʣʷ ʃʉ ʚ ʈʦʩʩʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʯʘʩʪʥʳʭ ʦʧʪʦʚʳʭ ʬʘʨʤʢʦʤʧʘʥʠʡ֨. ɽʩʣʠ ʚ 

2008 ʛ. ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʦʧʪʦʚʦʡ 

ʪʦʨʛʦʚʣʠ ʩʦʩʪʘʚʣʷʣʦ 4 477, ʪʦ ʥʘ ʥʘʯʘʣʦ 2012 ʛ. ʠʭ 

ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʝʚʳʩʠʣʘ 7 ʪʳʩ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʤʝ-

ʯʘʝʪʩʷ ʫʢʨʫʧʥʝʥʠʝ ʚʝʜʫʱʠʭ ʜʠʩʪʨʠʙʴʶʪʝʨʦʚ. ʊʘʢ, 

ʜʦʣʷ ʨʳʥʢʘ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ 3 ʩʘʤʳʝ ʢʨʫʧʥʳʝ 

ʦʧʪʦʚʳʝ ʢʦʤʧʘʥʠʠ ð ʎɺ ñʇʨʦʪʝʢò, ñʉʀɸ ʀʥʪʝʨ-

ʥʝʡʰʥʣò, ñʐʨʝʷ ʂʦʨʧʦʨʵʡʰʥʣò, ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ 

ʚʳʨʦʩʣʘ ʚʜʚʦʝ ʠ ʩʦʩʪʘʚʠʣʘ 33% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʨʳʥʢʘ. ɿʘ ʵʪʠ ʛʦʜʳ ʩ 18 ʜʦ 52% ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ 

ʠʤʧʦʨʪʘ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ 5 ʢʨʫʧʥʳʭ ʦʧʪʦʚʳʭ 

ʬʠʨʤ. ʆʜʥʘʢʦ ʧʨʮʝʩʩ ʫʢʨʫʥʝʥʠʷ ʥʦʩʠʪ ʦʛʨʘʥʠʯʝʥ-

ʥʳʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʦʭʚʘʪʳʚʘʷ ʣʠʰʴ ʥʝ-

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ (12 ʠʟ 65, ʧʨʝʜʦ-

ʩʪʘʚʠʚʰʠʭ ʠʥʬʦʨʤʘʮʠʶ). 

ʆʜʥʘʢʦ ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝ ʃʉ ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʧʨʘʚʦʚʦʡ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʝ ʩʪʦʣʴ ʚʝʣʠʢ. ʂ 

ʧʨʠʤʝʨʫ, ʚ ʂʝʤʝʨʦʚʩʢʦʡ ʠ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ ʥʘ 1 

ʘʧʪʝʢʫ ʩ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʧʨʠʭʦʜʷʪʩʷ 3 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷ. 

ɺʚʝʜʝʥʳ ʚ ʜʝʡʩʪʚʠʝ: 

ɻʆʉʊ 42-510-08 ñʇʨʘʚʠʣʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥ-

ʥʳʭ ʩʨʝʜʩʪʚ (GMP)ò;  

ɻʆʉʊ 42-511-09 ñʇʨʘʚʠʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘ-

ʯʝʩʪʚʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (GCP)ò; 

ɻʆʉʊ ˉ 91500.05.0001-2010 ñʉʪʘʥʜʘʨʪʳ 

ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʆʩʥʦʚʥʳʝ ʧʦ-

ʣʦʞʝʥʠʷò;  

ɻʆʉʊ ˉ 91500.05.0002-2011 ñɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʪʘʥʜʘʨʪ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷò;  

ɻʆʉʊ ˉ 91500.05.0005-2012 ñʇʨʘʚʠʣʘ 

ʦʧʪʦʚʦʡ ʪʦʨʛʦʚʣʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷò (ʚʚʝʜʝʥ ʩ 01.09.2012).  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ 

ʬʘʨʤʨʳʥʢʘ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʦʷʚʣʝʥʠʝ ʘʧʪʝʯʥʳʭ 

ʩʝʪʝʡ, ʬʦʨʤʠʨʫʝʤʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʧʪʦʚʳʤʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʣʠ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ, ʨʦʩʩʠʡʩʢʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʘʧʪʝʯʥʳʝ ʩʝʪʠ ʟʘʥʷʣʠ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʤʝʩʪʦ ʥʘ ʨʳʥʢʝ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʚ ʈʦʩ-

ʩʠʠ. ʅʘ ʥʘʯʘʣʦ 2012 ʛ. ʚ ʥʠʭ ʚʭʦʜʠʣʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʝʛʠʦʥʘ, ʦʪ 20 ʜʦ 25% ʚʩʝʭ ʘʧʪʝʢ (ʥʘʧʨʠʤʝʨ, ʚ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ð ʜʦ 30%). ʌʦʨʤʠʨʦʚʘʥʠʝ ʘʧ-

ʪʝʯʥʳʭ ʩʝʪʝʡ ʠʥʪʝʥʩʠʚʥʦ ʠʜʝʪ ʢʘʢ ʧʦ ʧʫʪʠ ʧʨʠʚʘ-

ʪʠʟʘʮʠʠ ʩʪʘʨʳʭ ʘʧʪʝʢ, ʪʘʢ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʛʦʩʧʠʪʘʣʴʥʦʤ ʩʝʢʪʦʨʝ ʜʦʤʠʥʠ-

ʨʫʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʃʇʋ. ɺ 

2011 ʛ. ʦʙʲʝʤ ʛʦʩʧʠʪʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʩʦʩʪʘʚʠʣ 493 

ʤʣʥ ʜʦʣʣ. ʚ ʮʝʥʘʭ ʟʘʢʫʧʢʠ, ʠʣʠ 17% ʦʪ ʦʙʱʝʛʦ ʦʙʲ-

ʝʤʘ ʬʘʨʤʨʳʥʢʘ (ʚ ʮʝʥʘʭ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ). 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʘʧʪʝʯʥʳʭ ʦʨ-

ʛʘʥʠʟʘʮʠʡ, ʠʟʤʝʥʝʥʠʝ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʦʪʩʫʪ-

ʩʪʚʠʝ ʯʝʪʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʪʦʚʘʨʦʧʨʦʚʦʜʷʱʝʡ ʩʝʪʠ 

ʧʨʠʚʝʣʦ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʥʘ ʬʘʨʤʨʳʥʢʝ 

ʪʘʢʦʛʦ ʷʚʣʝʥʠʷ, ʢʘʢ ʬʘʣʴʩʠʬʠʢʘʮʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ.  

ʆʜʥʦʡ ʠʟ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝ-

ʨʝʜ ʄʠʥʟʜʨʘʚʦʤ, ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʩʠ-

ʩʪʝʤʳ ʩʪʘʥʜʘʨʪʦʚ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʃʉ. ʃʝʢʘʨ-

ʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ 

ʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ ʠ ʠʜʝʥʪʠʯʥʳʤ ʥʘ ʚʩʝʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʦʵʪʦʤʫ ʨʘʟʨʘ-

ʙʦʪʢʘ ʬʝʜʝʨʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʦʚ, ʪʨʝʙʦʚʘʥʠʡ, ʩʪʘʥ-

ʜʘʨʪʦʚ, ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞ-

ʥʝʡʰʠʭ ʬʫʥʢʮʠʡ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 

ɺ 2008 ʛ. ʨʘʟʨʘʙʦʪʘʥʘ, ʫʪʚʝʨʞʜʝʥʘ ʠ ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʩʦʟʜʘʥʠʶ ʠ 

ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝ-

ʥʠʠ. ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʳ ʩʬʝʨʳ ʦʙʨʘʱʝʥʠʷ ʃʉ ʚ ʥʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʨʘʛʤʝʥʪʘʨʥʦ, ʪ.ʢ. ʢʘʩʘʶʪʩʷ ʣʠʰʴ 15 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠʟ 85 ʧʦʟʠʮʠʡ. ʇʨʠ ʝʝ 

ʨʘʟʨʘʙʦʪʢʝ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʣʝʢʘʨ-

ʩʪʚʝʥʥʦʛʦ ʦʙʨʘʱʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʧʪʝʢ ʃʇʋ. 

ʇʦʩʢʦʣʴʢʫ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʷʚʣʷ-

ʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚʩʝʡ ʩʬʝʨʳ ʦʙʨʘʱʝʥʠʷ ʃʉ ʠ 

ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʛʦʩʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ ʢʘʯʝ-

ʩʪʚʘ, ʚʦʧʨʦʩʳ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ 

ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʢʦʥ-

ʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʃʉ. ʋʞʝ ʚʚʝʜʝʥʳ ʚ ʜʝʡʩʪʚʠʝ ʧʷʪʴ 

ʦʪʨʘʩʣʝʚʳʭ ʩʪʘʥʜʘʨʪʦʚ; ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʪʚʝʨʞʜʝʥʠʠ 

ʚ ʄʠʥʶʩʪʝ ʈʦʩʩʠʠ (ʠʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʦʢʦʥʯʘʪʝʣʴ-

ʥʳʝ ʚʘʨʠʘʥʪʳ ʧʨʦʝʢʪʦʚ) ʩʝʤʴ. ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ 

ɻʆʉʊʘ ñʇʨʘʚʠʣʘ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʘʧʪʝʯʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭò. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʥʘ ʪʝʢʫʱʠʡ ʧʝʨʠʦʜ ʋʧʨʘʚ-

ʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʬʘʨʤʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʠʷ 

ʣʝʢʘʨʩʪʚʘʤʠ ʠ ʤʝʜʠʟʜʝʣʠʷʤʠ ʩʯʠʪʘʝʪ ʨʘʟʨʘʙʦʪʢʫ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʩʬʝʨʝ ʣʝʢʘʨʩʪʚʝʥ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʂ ʧʨʠʤʝʨʫ, ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʚʥʝʜʨʝʥʠʷ ɻʆʉʊʘ 91500.05.0005-2012 ñʇʨʘʚʠʣʘ 
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ʦʧʪʦʚʦʡ ʪʦʨʛʦʚʣʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʆʩ-

ʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷò, ʚʚʝʜʝʥʥʦʛʦ ʚ ʜʝʡʩʪʚʠʝ ʩ 

01.09.2012 ʛ., ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʢʘʯʝʩʪʚʘ ʃʉ ʠ 

ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʧʪʦʚʦʡ ʪʦʨ-

ʛʦʚʣʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʝʜʧʨʠʷ-

ʪʠʷʤ ʦʧʪʦʚʦʡ ʪʦʨʛʦʚʣʠ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʚʩʝʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʌʝʜʝʨʘʮʠʠ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʆʉʊʘ ʙʳʣʠ 

ʫʯʪʝʥʳ ʦʧʳʪ ʩʪʨʘʥ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ, ʘ ʪʘʢʞʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʦʧʪʦʚʦʡ ʪʦʨʛʦʚʣʠ. 

ɺ ʜʘʥʥʦʤ ɻʆʉʊʝ, ʚʧʝʨʚʳʝ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʧʨʘʢʪʠʢʝ, ʙʳʣʘ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʦʭʚʘʪʠʪʴ ʚʩʝ ʩʪʦ-

ʨʦʥʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʦʧʪʦʚʦʡ ʪʦʨʛʦʚʣʠ 

ʃʉ, ʚʢʣʶʯʘʷ ʤʝʜʠʮʠʥʩʢʠʝ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʝʧʘʨʘʪʳ. ɺʚʝʜʝʥʳ ʧʦʥʷʪʠʷ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʚʝʨʦʢ ʥʘ ʧʨʝʜʧʨʠʷ-

ʪʠʠ, ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʧʦ ʢʘʯʝʩʪʚʫ, ʘ ʪʘʢʞʝ ʦʧʠ-

ʩʘʥʳ ʧʨʦʮʝʜʫʨʳ ʚʦʟʚʨʘʪʘ ʤʝʜʠʢʘʤʝʥʪʦʚ ʠ ʦʪʟʳʚʘ 

ʥʝ ʧʦʜʣʝʞʘʱʠʭ ʨʝʘʣʠʟʘʮʠʠ ʃʉ ʩ ʨʳʥʢʘ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʜʦ 25% ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʃʉ, ʚʳʷʚʣʷʝʤʳʭ ʢʦʥʪʨʦʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʤʦʛʣʠ 

ʠʩʧʦʨʪʠʪʴʩʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʚʳʧʦʣʥʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

ʦʧʪʦʚʦʡ ʪʦʨʛʦʚʣʠ ʜʘʥʥʦʛʦ ɻʆʉʊʘ ʜʦʣʞʥʦ ʛʘʨʘʥʪʠ-

ʨʦʚʘʪʴ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʨʦʟʥʠʯʥʫʶ ʩʝʪʴ ʃʉ ʪʦʣʴʢʦ 

ʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ. 

ʅʘʭʦʜʷʪʩʷ ʥʘ ʫʪʚʝʨʞʜʝʥʠʠ ʠʣʠ ʩʦʛʣʘʩʦʚʘ-

ʥʠʠ:  

ɻʆʉʊ ñʇʨʘʚʠʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʯʥʝʡ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʦʪʧʫʩʢʘʝʤʳʭ ʙʝʟ ʨʝ-

ʮʝʧʪʘ ʚʨʘʯʘò 

ɻʆʉʊ ñɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷò;  

ɻʆʉʊ ñʇʨʘʚʠʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʇʝʨʝʯʥʷ 

ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʚʘʞʥʝʡʰʠʭ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚò;  

ɻʆʉʊ ñʀʥʩʪʨʫʢʮʠʷ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝ-

ʧʘʨʘʪò; 

ɻʆʉʊ ñʇʘʩʧʦʨʪ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷò;  

ɻʆʉʊ ñʌʘʨʤʘʢʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷò;  

ɻʆʉʊ ñʃʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ. ʇʦʨʷʜʦʢ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʨʦʢʦʚ ʛʦʜʥʦʩʪʠò.  

ʅʘʨʷʜʫ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʩʪʘʥʜʘʨʪʦʚ ʠ ʢʦʦʨʜʠʥʘ-

ʮʠʝʡ ʨʘʙʦʪ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʝ ʩʯʠʪʘʝʪ 

ʚʘʞʥʳʤ ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʚ ʧʨʘʢʪʠʢʫ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʙʦʣʴʰʦʡ ʠʥ-

ʪʝʨʝʩ ʬʘʨʤʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʢ ʧʨʦʙʣʝʤʘʤ ʧʨʠʤʝʥʝ-

ʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʧʨʘʢʪʠʢʝ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʥʷʣʦ 

ʫʯʘʩʪʠʝ ʚ 27 ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ 

ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ, ʛʜʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʩʬʝʨʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʣʘʥʦʤʝʨʥʦʡ ʨʘʙʦʪʳ ʧʦ 

ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ 

ʩʬʝʨʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ 

ʥʦʨʤʘʪʠʚʦʚ ʚ ʧʨʘʢʪʠʢʫ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʢʦʦʨʜʠʥʘʮʠʶ ʠ ʛʘʨʤʦʥʠʟʘʮʠʶ ʨʘʙʦʪ ʧʦ ʩʪʘʥʜʘʨʪʠ-

ʟʘʮʠʠ ʢʘʢ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʃʉ, ʪʘʢ ʠ ʚ ʟʜʨʘʚʦ-

ʦʭʨʘʥʝʥʠʠ ʚ ʮʝʣʦʤ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʜʦʣʞʥʳ ʧʨʠʥʠ-

ʤʘʪʴ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʥʘʫʯ-

ʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʰʠʨʦʢʘʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʠ 

ʤʝʜʠʮʠʥʩʢʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ 
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THE ANALYSIS OF THE DYNAMICS OF TUBERCULOSIS MORBIDITY IN CHILDREN IN THE 

VOLGA FEDERAL DISTRICT FOR THE 2016 -2017 

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫʣʝʟʦʤ ʜʝʪʝʡ ʚ ʇʨʠʚʦʣʞ-

ʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʟʘ 2016-2017 ʛʦʜʳ. ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʱʝʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫʣʝʟʦʤ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ, ʫʨʦʚʥʷ ʦʭʚʘʪʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʦʩʤʦʪʨʘʤʠ ʥʘ ʪʫʙʝʨ-

ʢʫʣʸʟ ʠ ʢʘʯʝʩʪʚʘ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʌʝ-

ʜʝʨʘʣʴʥʳʤ ʎʝʥʪʨʦʤ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʪʫʙʝʨʢʫʣʝʟʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ. 

Abstract. 

The article presents an analysis of the dynamics of the incidence of tuberculosis in children in the Volga 

Federal district for 2016-2017. The aim of our study was to assess the overall incidence of tuberculosis among the 

population, the level of coverage of preventive examinations for tuberculosis and the quality of their implementa-

tion. The data provided by the Federal Center for monitoring the spread of tuberculosis in the Russian Federation 

were used to assess the indicators. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʧʦʜʨʦʩʪʢʠ, ʪʫʙʝʨʢʫʣʝʟ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

Keywords: children, adolescents, tuberculosis, morbidity, socially significant disease. 

 

ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ 

ʵʧʠʜʝʤʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʪʫʙʝʨʢʫʣʸʟʫ, ʷʚʣʷʝʪʩʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ. ʕʪʦ ʤʝʜʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʢʘ-

ʟʘʪʝʣʴ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʯʠʩʣʦ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʧʝʨʚʳʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʘ ʢʘʣʝʥʜʘʨʥʳʡ ʛʦʜ ʩʨʝʜʠ 

ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘ ʢʘʢʦʡ-ʪʦ ʢʦʥʢʨʝʪʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ. 

ʇʦʢʘʟʘʪʝʣʴ ʜʝʪʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ ʪʫʙʝʨ-

ʢʫʣʸʟʫ ʟʘʚʠʩʠʪ ʦʪ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫ-

ʣʸʟʦʤ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʫʨʦʚʥʷ ʦʭʚʘʪʘ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʦʩʤʦʪʨʘʤʠ ʥʘ ʪʫʙʝʨʢʫʣʸʟ ʠ ʢʘ-

ʯʝʩʪʚʘ ʠʭ ʚʳʧʦʣʥʝʥʠʷ[4].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʜʠʥʘ-

ʤʠʢʠ ʧʦʢʘʟʘʪʝʣʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫʣʸʟʦʤ ʜʝ-

ʪʝʡ ʚ ʇʨʠʚʦʣʞʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ (ʇʌʆ) ʟʘ 

2016-2017 ʛʦʜʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝ-

ʜʝʥʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʜʘʥʥʳʭ ʜʦʢʣʘʜʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʎʝʥʪʨʘ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʪʫʙʝʨʢʫ-

ʣʸʟʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʌɻɹʋ çʎʅʀʀʆʀɿè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʟʘ 2016 ʠ 2017 ʛʦʜʳ. ʆʙʨʘʙʦʪʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʠʢʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʦ ʜʘʥʥʳʤ ʌʝ-

ʜʝʨʘʣʴʥʦʛʦ ʎʝʥʪʨʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʪʫʙʝʨʢʫʣʸʟʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ, ʜʝʪʩʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʪʫʙʝʨʢʫʣʸʟʦʤ ʟʘ 

2016 ʛʦʜ ʩʦʩʪʘʚʠʣʘ 13,3ʥʘ 100 000 ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝ-

ʥʠʷ, ʘ ʚ 2017 ʛʦʜʫ9,6 ʥʘ 100000 ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

(ʨʠʩ. 1) [3]. 
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ʈʠʩ. 1. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʪʫʙʝʨʢʫʣʝʟʦʤ ʥʘ 100000 ʯʝʣʦʚʝʢ ʚ  

ʇʨʠʚʦʣʞʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʠ ʈʌ ʟʘ 2016-2017ʛʛ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʚ 2017 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ 2016 ʛʦʜʦʤ ʧʦʢʘʟʘʪʝʣʴ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦ-

ʩʪʠ ʪʫʙʝʨʢʫʣʝʟʦʤ ʚ ʈʌ ʩʥʠʟʠʣʩʷ ʥʘ 17,9% (ʩ 43,6 ʜʦ 

39,8 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ). 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʪʫʙʝʨʢʫʣʝʟʦʤ ʚ ʇʌʆ ʩʨʝʜʠ ʜʝ-

ʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 14 ʣʝʪ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝ-

ʨʠʦʜ ʩʥʠʟʠʣʘʩʴ ʥʘ 12,0 %, ʩ 7,0 ʜʦ 6,2 ʥʘ 100000 ʜʝʪ-

ʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʊʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘ-

ʝʤʦʩʪʠ ʚ ʇʌʆ ʠʤʝʣʠ 11 ʨʝʛʠʦʥʦʚ, ʙʦʣʴʰʝ ʚʩʝʛʦ 

ʫʤʝʥʴʰʠʣʘʩʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨ-

ʩʪʘʥ ʠ ʩʦʩʪʘʚʠʣʘ 59,4%, ʩ 6,9 ʜʦ 4,1 ʥʘ 100000 ʥʘʩʝ-

ʣʝʥʠʷ. ɺ 3 ʨʝʛʠʦʥʘʭ ʇʌʆ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʫʚʝʣʠʯʠ-

ʣʘʩʴ - ʵʪʦ ʋʣʴʷʥʦʚʩʢʘʷ ʠ ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʠ, 

ʈʝʩʧʫʙʣʠʢʘ ʄʘʨʠʡ ʕʣ ʥʘ 5,9 %, 14,4 % ʠ 14,7 % ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʅʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫ-

ʙʝʨʢʫʣʝʟʦʤ ʩʨʝʜʠ ʜʝʪʝʡ ʚ 2017 ʛʦʜʫ ʥʘʙʣʶʜʘʣʩʷ ʚ 

ʈʝʩʧʫʙʣʠʢʘʭ ʄʦʨʦʜʦʚʠʷ ʠ ʄʘʨʠʡ ʕʣ ʠ ʩʦʩʪʘʚʣʷʣ 

10,3 ʠ 10,2 ʥʘ 100000 ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʚʳʰʘʣʠ ʘʥʘʣʦʛʠʯ-

ʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʇʌʆ ʥʘ 66,1% ʠ 64,5% ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʅʘʠʣʫʯʰʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʜʝʪʩʢʦʡ ʟʘʙʦʣʝʚʘ-

ʝʤʦʩʪʠ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ 

(3,5 ʥʘ 100000 ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ) ʠ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʋʜʤʫʨʪʠʷ (3,4 ʥʘ 100000 ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ).  

ʄʝʪʦʜʦʤ ʤʘʩʩʦʚʦʛʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝ-

ʜʦʚʘʥʠʷ ʜʝʪʝʡ ʥʘ ʪʫʙʝʨʢʫʣʸʟ ʷʚʣʷʝʪʩʷ ʠʤʤʫʥʦʜʠʘ-

ʛʥʦʩʪʠʢʘ. ʇʨʠ ʵʪʦʤ, ʫʨʦʚʝʥʴ ʦʭʚʘʪʘ ʥʘʩʝʣʝʥʠʷ ʇʌʆ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʦʩʤʦʪʨʘʤʠ ʥʘ ʪʫʙʝʨʢʫʣʸʟ ʢʦ-

ʣʝʙʘʣʩʷ ʦʪ 59,4 % (ʈʝʩʧʫʙʣʠʢʘ ʄʘʨʠʡ ʕʣ) ʜʦ 88,1 

%(ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ) (ʨʠʩ. 2)  

 
ʈʠʩ.2. ʆʭʚʘʪ ʥʘʩʝʣʝʥʠʷ ʇʌʆ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʦʩʤʦʪʨʘʤʠ ʚ 2016-2017 ʛʛ. 

ɺ 2016 ʛʦʜʫ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʇʌʆ ʪʫʙʝʨʢʫʣʸʟ ʫ ʜʝʪʝʡ ʚʳʷʚʣʷʣʩʷ ʧʦ ʜʘʥʥʳʤ ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʠʭ ʦʩʤʦʪʨʦʚ (ʨʠʩ. 3).  
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ʈʠʩ. 3. ɺʳʷʚʣʝʥʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʦʩʤʦʪʨʘʤʠ ʚ ʇʌʆ ʜʝʪʝʡ 0-14 ʣʝʪ (%) 

 

ɺ 2017 ʛʦʜʫ ʚʳʷʚʣʝʥʠʝ ʪʫʙʝʨʢʫʣʸʟʘ ʫ ʜʝʪʝʡ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʦʩʤʦʪʨʘʤʠ ʩʥʠʟʠʣʦʩʴ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʚʝʟʜʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦ-

ʚʠʷ, ʂʠʨʦʚʩʢʦʡ ʠ ʇʝʥʟʝʥʩʢʦʡ ʦʙʣʘʩʪʷʭ. ʕʪʦ ʤʦʞʝʪ 

ʛʦʚʦʨʠʪʴ ʦʙ ʫʭʫʜʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦ-

ʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ ʚ 2017 ʛʦʜʫ, ʦʩʦʙʝʥʥʦ ʚ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʧʦ ʜʘʥʥʳʤ ʧʨʦʬʠʣʘʢʪʠ-

ʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ ʚʳʷʚʠʣʦʩʴ ʣʠʰʴ 61,9% ʙʦʣʴʥʳʭ 

ʪʫʙʝʨʢʫʣʸʟʦʤ.  

ɼʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʪʫʙʝʨʢʫʣʸʟʘ 

ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʧʝʨʚʠʯʥʦʛʦ ʠʥʬʠʮʠ-

ʨʦʚʘʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʷʤʠ ʪʫʙʝʨʢʫʣʸʟʘ ʜʝʪʝʡ (ʚʠ-

ʨʘʞ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝ-

ʪʝʡ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʦʣʞʝʥ 

ʩʥʠʞʘʪʴʩʷ ʠ ʧʦʢʘʟʘʪʝʣʴ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ. ʂʘʢ 

ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʩʠʥʭʨʦʥʥʦʩʪʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʊʘʙʣʠʮʘ. 

ɺʠʨʘʞ ʪʫʙʝʨʢʫʣʠʥʦʚʦʡ ʨʝʘʢʮʠʠ ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ ʟʘ 2016-2017 ʛʛ. 

ʩʨʝʜʠ ʜʝʪʝʡ ʦʪ 0 ʜʦ 17 ʣʝʪ 

ʅʘʟʚʘʥʠʝ ʩʫʙʲʝʢʪʘ ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʚ 2016 ʛ. 0-17 ʣʝʪ 

ɺʠʨʘʞ ʚ 2016 

ʛʦʜʫ 0-17 ʣʝʪ 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʚ 2017 ʛ. 0-17 

ʣʝʪ 

ɺʠʨʘʞ ʚ 2017 

ʛʦʜʫ 

0-17 ʣʝʪ 

ʈʌ 12,5 542,4 10,7 543,4 

ʇʨʠʚʦʣʞʩʢʠʡ ʌʆ  8,6 661,1 7,4 725,0 

ʈ. ɹʘʰʢʦʨʪʦʩʪʘʥ  5,1 225,0 4,8 169,2 

ʈ. ʄʘʨʠʡ ʕʣ  10,4 510,2 12,9 635,2 

ʈ. ʄʦʨʜʦʚʠʷ  13,2 735,6 13,2 532,9 

ʈ. ʊʘʪʘʨʩʪʘʥ  7,9 726,9 4,8 745,0 

ʋʜʤʫʨʪʩʢʘʷ ʈ.  4,4 533,2 4,4 859,6 

ʏʫʚʘʰʩʢʘʷ ʈ.  11,3 308,6 8,1 451,7 

ʇʝʨʤʩʢʠʡ ʢʨʘʡ  14,1 339,5 12,5 378,5 

ʂʠʨʦʚʩʢʘʷ ʦʙʣ.  9,6 1001,7 5,9 1028,8 

ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣ.  8 846,7 8,2 1019,8 

ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣ.  11,3 1597,6 11,2 1801,4 

ʇʝʥʟʝʥʩʢʘʷ ʦʙʣ.  8,2 946,7 6,4 899,8 

ʉʘʤʘʨʩʢʘʷ ʦʙʣ.  9 677,0 7,3 773,5 

ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣ.  7,7 540,8 6,1 564,1 

ʋʣʴʷʥʦʚʩʢʘʷ ʦʙʣ.  7,2 877,5 7,1 879,9 

 

ɺʠʨʘʞ ʪʫʙʝʨʢʫʣʠʥʦʚʦʡ ʨʝʘʢʮʠʠ ʥʘ 100 000 

ʥʘʩʝʣʝʥʠʷ ʟʘ 2016-2017 ʛʦʜʳ ʩʨʝʜʠ ʜʝʪʝʡ ʦʪ 0 ʜʦ 17 

ʣʝʪ ʚ ʇʌʆ ʩʦʩʪʘʚʠʣ 661,1 ʠ 725,0 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʥʘ 8,8 %. ɺ 10 ʨʝʛʠʦʥʘʭ ʧʦ-

ʢʘʟʘʪʝʣʴ ʚʠʨʘʞʘ ʪʫʙʝʨʢʫʣʠʥʦʚʦʡ ʨʝʘʢʮʠʠ ʩʪʘʣ 

ʚʳʰʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ. ɺ ʋʜ-
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ʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠ-

ʯʠʣʩʷ ʥʘ 61,2 %, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʧʦʢʘʟʘ-

ʪʝʣʝʤ ʩʨʝʜʠ ʨʝʛʠʦʥʦʚ ʇʌʆ. ɺ 4 ʨʝʛʠʦʥʘʭ ʚʠʨʘʞ ʪʫ-

ʙʝʨʢʫʣʠʥʦʚʦʡ ʨʝʘʢʮʠʠ ʠʤʝʣ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʜʠʥʘ-

ʤʠʢʫ. ɺ ʈʝʩʧʫʙʣʠʢʝ ʄʦʨʜʦʚʠʷ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʚʠʨʘʞʘ ʥʘ 38,0 %. ʈʘʩʭʦʞʜʝʥʠʷ ʦʪʩʫʪ-

ʩʪʚʦʚʘʣʠ ʚ ʈʝʩʧʫʙʣʠʢʘʭ ɹʘʰʢʦʨʪʦʩʪʘʥ ʠ ʄʘʨʠʡ ʕʣ. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʠʨʠʷ ʧʦʢʘʟʘʪʝʣʴ ʚʠʨʘʞʘ ʩʥʠ-

ʞʘʣʩʷ ʚʤʝʩʪʝ ʩ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʘʨʠʡ ʕʣ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ-

ʚʳʰʘʣʩʷ ʚʤʝʩʪʝ ʩ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ. ɺʳʷʚ-

ʣʝʥʦ ʨʘʩʭʦʞʜʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ 

ʨʠʩʢʘ ʧʝʨʚʠʯʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʚ 11 ʨʝʛʠʦʥʘʭ 

ʇʌʆ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦ-

ʣʠʯʝʩʪʚʦ ʚʠʨʘʞʝʡ ʫʤʝʥʴʰʠʣʦʩʴ ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʦʨ-

ʜʦʚʠʷ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʚʠʨʘʞʝʡ ʚ ʦʩʪʘʣʴʥʳʭ ʨʝʛʠ-

ʦʥʘʭ ʇʌʆ, ʯʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʩʥʠʞʝʥʠʠ ʢʘʯʝ-

ʩʪʚʘ ʚʳʷʚʣʝʥʠʷ ʪʫʙʝʨʢʫʣʸʟʘ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝ-

ʣʝʥʠʷ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝ-

ʛʠʦʥʘʭ ʠʤʝʣʠʩʴ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʛʠʧʝʨ ʠʣʠ 

ʛʠʧʦʜʠʘʛʥʦʩʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʷ ʪʫʙʝʨʢʫʣʝʟʦʤ ʜʝʪʝʡ 

ʠʣʠ ʧʝʨʚʠʯʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ. ɺʩʝ ʵʪʦ ʪʨʝʙʫʝʪ 

ʜʘʣʴʥʝʡʰʝʛʦ, ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ. 

ɺ ʮʝʣʦʤ ʧʦ ʇʌʆ, ʪʝʥʜʝʥʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʪʫʙʝʨʢʫʣʝʟʘ ʩʨʝʜʠ ʜʝʪʝʡ ʠʤʝʣʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠ-

ʥʘʤʠʢʫ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʫʤʝʥʴʰʝʥʠʝʤ ʜʝʪʩʢʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘ-

ʝʤʦʩʪʠ, ʩʥʠʞʝʥʠʝʤ ʜʦʣʠ ʙʦʣʴʥʳʭ, ʚʳʷʚʣʝʥʥʳʭ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʦʩʤʦʪʨʘʤʠ. ʅʘʠʙʦʣʴʰʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ 2017 ʛʦʜʫ ʙʳʣʠ ʚ ʈʝʩʧʫʙ-

ʣʠʢʘʭ ʄʦʨʜʦʚʠʷ ʠ ʄʘʨʠʡ ʕʣ 10,3 ʠ 10,2 ʥʘ 100000 

ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʠʤʝʥʴʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʧʝʨʠʦʜʝ 

ʙʳʣʠ ʚ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʠ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰ-

ʢʦʨʪʦʩʪʘʥ 3,4 ʠ 3,5 ʥʘ 100000 ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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EXPERIMENTAL COMPARISON OF ADHESION OF VARIOUS RESTORATION MATERIALS TO 

TOOTH TISSUES AND AMONG THEMSELVES UNDER THE INFLUENCE OF MECHANICAL 

LOAD AND AT REST  

 

ɸʥʥʦʪʘʮʠʷ. 

ʇʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʩʪʘʚʨʘʮʠʠ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴ-

ʥʦʡ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʜʛʝʟʠʠ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢ ʪʢʘʥʷʤ 

ʟʫʙʘ ʠ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʘʛʨʫʟʢʠ ʠ ʚ ʧʦʢʦʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʥʘ 40 ʫʜʘʣʸʥʥʳʭ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʤʦʣʷʨʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʩʧʠʣʦʚ ʟʫʙʦʚ, ʢʘʨʠʦʟʥʘʷ ʧʦʣʦʩʪʴ ʢʦʪʦʨʳʭ ʟʘʧʣʦʤʙʠʨʦʚʘʥʘ ʨʘʟʣʠʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʩʚʝʪʦʚʦʛʦ 

ʦʪʚʝʨʞʜʝʥʠʷ, ʥʘʙʣʶʜʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Filtek Ultimate Flowable, Filtek 

Ultimate ʦʜʥʦʡ ʬʠʨʤʳ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʟʦʥʘ ʧʨʠʣʝʛʘʥʠʷ ʤʝʞʜʫ ʧʣʦʤʙʠʨʦʚʦʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʥʝ ʧʦʜʚʝʨ-

ʛʘʣʘʩʴ ʦʢʨʘʰʠʚʘʥʠʶ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʠʜʝʘʣʴʥʦʡ ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ 

ʨʘʟʥʳʭ ʬʠʨʤ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ Filtek Ultimate (3M ESPE), GRADIA DIRECT (GC) ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʠʜʝʘʣʴʥʦʛʦ ʧʨʠʣʝʛʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʤʝʞʜʫ ʩʦʙʦʡ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʣʱʠʥʘ ʦʢʨʘʰʠʚʘʥʠʷ ʤʝʞʜʫ 

ʩʣʦʷʤʠ.  
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Abstract. 

The problem of choosing a material for the restoration of hard tissues of teeth is relevant. The article presents 

a comparative characteristic of the adhesion of restoration materials to the tooth tissues and among themselves 

under the influence of load and at rest on the basis of histological analysis. Studies were carried out on 40 remote 

molars. Based on the results of microscopic examination of teeth cuts, carious cavity of which is sealed with 

various light curing materials, the following results were observed: when using Filtek Ultimate Flowable, Filtek 

Ultimate of one manufacturer, the area of contact between the filling materials was not subjected to staining, 

which indicates an ideal biocompatibility. In the case of using materials from different companies of different 

manufacturers Filtek Ultimate(3M ESPE), GRADIA DIRECT(GC) there is no perfect fit between the materials, as 

evidenced by the thickness of the staining between the layers 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʘʜʛʝʟʠʷ, ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʨʘʝʚʘʷ ʘʜʘʧ-

ʪʘʮʠʷ, ʩʧʠʣʳ ʟʫʙʦʚ. 

Key words: microscopic examination, adhesion, composite materials, edge adaptation, teeth cuts. 

 

ɺʚʝʜʝʥʠʝ.  
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʨʳʥʦʢ 

ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʣʦʤ-

ʙʠʨʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [1]. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʩʪʝ-

ʪʠʯʝʩʢʠʭ ʨʝʩʪʘʚʨʘʮʠʡ ʧʨʠʤʝʥʷʶʪ ʩʚʝʪʦʦʪʚʝʨʞʜʘʝ-

ʤʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʙʣʘʜʘʶʱʠʝ ʨʘʟ-

ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʞʠʜʢʦʪʝʢʫʯʠʝ, ʛʠʙʨʠʜʥʳʝ, 

ʥʘʥʦʥʘʧʦʣʥʝʥʥʳʝ, ʧʘʢʫʝʤʳʝ) [2,3]. ɼʣʷ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʪʚʸʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ, ʧʦʜʯʘʩ 

ʚʨʘʯʠ ʠʩʧʦʣʴʟʫʶʪ ʤʘʪʝʨʠʘʣʳ ʨʘʟʣʠʯʥʳʭ ʬʠʨʤ ʪʦ-

ʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʬʠʨʤ ʨʝʢʦʤʝʥʜʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ, ʦʙʣʘ-

ʜʘʶʱʠʝ ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ, ʠʩʧʦʣʴʟʫʷ ʦʜʥʫ ʬʠʨʤʫ ʠʟʛʦʪʦʚʠʪʝʣʷ [2,4].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʥʝʪ 

ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ, ʧʦʵʪʦʤʫ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚ-

ʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ.  

ʎʝʣʴ: 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʧʠ-

ʣʦʚ ʫʜʘʣʸʥʥʳʭ ʟʫʙʦʚ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʘʜʛʝʟʠʠ 

ʨʘʟʣʠʯʥʳʭ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢ ʪʢʘʥʷʤ 

ʟʫʙʘ ʠ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ ʠ ʚ ʧʦʢʦʝ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1.ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʘʜʛʝ-

ʟʠʠ ʢ ʜʝʥʪʠʥʫ ʠ ʤʝʞʜʫ ʩʦʙʦʡ ʧʣʦʤʙʠʨʦʚʦʯʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʨʘʟʥʳʭ ʬʠʨʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʜ ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ ʥʘʛʨʫʟʢʠ ʠ ʚ ʧʦʢʦʝ: GRADIA DIRECT (GC), 

Filtek Ultimate Flowable, Filtek Ultimate (3M ESPE). 

2. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠ ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʦʮʝʥʠʪʴ ʢʨʠ-

ʪʝʨʠʠ çʢʨʘʝʚʦʡ ʘʜʘʧʪʘʮʠʠè ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ: Filtek Ultimate Flowable ʠ Filtek Ultimate ʦʜʥʦʛʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ (3M ESPE); GRADIA DIRECT (GC) 

ʠ Filtek Ultimate (3M ESPE) ʚ ʧʦʢʦʝ ʠ ʧʨʠ ʥʘʛʨʫʟʢʝ. 

3. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠ-

ʤʝʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʪʥʳʭ ʧʣʦʤʙʠʨʦ-

ʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʨʝʩʪʘʚʨʘʮʠʦʥʥʦʡ ʩʪʦʤʘʪʦʣʦ-

ʛʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ 40 ʠʥʪʘʢʪʥʳʭ 

ʨʘʥʝʝ ʫʜʘʣʝʥʥʳʭ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʥʠʷʤ ʤʦ-

ʣʷʨʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦʣʦʩʪʠ I ʢʣʘʩʩʘ ʧʦ ɹʣʵʢʫ ʚ 

ʧʨʝʜʝʣʘʭ ʩʨʝʜʥʝʡ ʪʨʝʪʠ ʜʝʥʪʠʥʘ. 

ʆʪʧʨʝʧʘʨʠʨʦʚʘʥʥʳʝ ʟʫʙʳ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 

ʛʨʫʧʧʳ: 

I ʛʨʫʧʧʘ (20 ʟʫʙʦʚ) ʧʨʠ ʧʣʦʤʙʠʨʦʚʘʥʠʠ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ: ʘʜʟʝʟʠʚ Single Bond 2 (3M ESPE), Filtek 

Ultimate Flowable (3M ESPE), Filtek Ultimate (3M 

ESPE). 

II ʛʨʫʧʧʘ (20 ʟʫʙʦʚ) ʧʨʠ ʧʣʦʤʙʠʨʦʚʘʥʠʠ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ: ʘʜʛʝʟʠʚ Te-Econom Bond (Ivoclar), 

GRADIA DIRECT (GC), Filtek Ultimate (3M ESPE). 

ʇʦʩʣʝ ʧʣʦʤʙʠʨʦʚʘʥʠʷ ʢʘʞʜʘʷ ʛʨʫʧʧʘ ʟʫʙʦʚ 

ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʧʦʜʛʨʫʧʧʳ: 

ɺ I ʛʨʫʧʧʝ (20 ʟʫʙʦʚ), ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʜʛʝ-

ʟʠʚ ʠ ʢʦʤʧʦʟʠʪʳ ʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (3M ESPE), 

10 ʟʫʙʦʚ ʥʝ ʦʢʘʟʳʚʘʣʩʷ ʢʦʤʧʦʥʝʥʪ ʜʘʚʣʝʥʠʷ, ʥʘʭʦ-

ʜʠʣʠʩʴ ʚ ʧʦʢʦʝ - Iɸ, 10 ʟʫʙʦʚ ʧʦʜʚʝʨʛʘʣʠ ʤʝʭʘʥʠʯʝ-

ʩʢʦʡ ʥʘʛʨʫʟʢʝ - Iɹ 

ɺʦ II ʛʨʫʧʧʝ (20 ʟʫʙʦʚ), ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘ-

ʪʝʨʠʘʣʳ ʨʘʟʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (Ivoclar, 

GC, 3M ESPE),10 ʟʫʙʦʚ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʦʢʦʝ ï II ɺ, 

10 ʟʫʙʦʚ ʦʢʘʟʳʚʘʣʩʷ ʢʦʤʧʦʥʝʥʪ ʜʘʚʣʝʥʠʷ - II ɻ. 

ɺʩʝ ʟʫʙʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʚ ʠʟʦ-

ʪʦʥʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ NaCl ʥʘ 3 ʤʝʩʷʮʘ. 

ɺ ʚʳʜʝʣʝʥʥʳʭ ʛʨʫʧʧʘʭ ʟʫʙʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3 

ʤʝʩʷʮʝʚ ʝʞʝʜʥʝʚʥʦ ʧʦʜʚʝʨʛʘʣʠʩʴ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʝ ʧʦ ʦʢʢʣʶʟʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʢʦʤʧʦ-

ʥʝʥʪ ʞʝʚʘʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʦʠʟʚʦʜʠʣʠ ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ ʫʣʴʪʨʘʟʚʫʢʘ). 

ʇʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ 

ʩʧʠʣʳ ʟʫʙʦʚ ʪʦʣʱʠʥʦʡ 2 ʤʤ, ʦʢʨʘʰʝʥʳ ʬʫʢʩʠʥʦʤ, 

ʵʢʩʧʦʟʠʮʠʷ ʩʦʩʪʘʚʣʷʣʘ 2 ʤʠʥʫʪʳ, ʟʘʪʝʤ - ʧʨʦʤʳʪʳ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʚʳʩʫʰʝʥʳ ʥʘ ʣʠʩʪʘʭ 

ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ. (ʨʠʩ.1) 
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ʈʠʩ.1. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʧʠʣʳ ʟʫʙʦʚ, ʦʢʨʘʰʝʥʳ ʬʫʢʩʠʥʦʤ. 

 

ʇʨʦʩʤʦʪʨ ʩʧʠʣʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʤʠʢʨʦʩʢʦʧʝ ɹʠʦʤʝʜ-6 ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʭ 200, ʭ 400. (ʨʠʩ.2) 

 

 
ʈʠʩ.2. ʄʠʢʨʦʩʢʦʧ ɹʠʦʤʝʜ-6. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. 

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʧʠʣʦʚ ʟʫʙʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

ɺ Iɸ ʠʟʫʯʘʝʤʦʡ ʛʨʫʧʧʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʦʨʦʰʘʷ ʩʪʝʧʝʥʴ ʘʜʛʝʟʠʠ ʧʣʦʤʙʠʨʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: Filtek 

Ultimate ʠ Filtek Ultimate Flowable (3M ESPE) ʩ ʜʝʥʪʠʥʦʤ, ʙʣʘʛʦʜʘʨʷ ʘʜʛʝʟʠʚʫ Single Bond 2 (3M ESPE) 

ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʨʘʚʥʦʤʝʨʥʳʡ ʛʦʤʦʛʝʥʥʳʡ ʩʣʦʡ, ʧʣʦʪʥʳʡ ʢʦʥʪʘʢʪ ʧʣʦʤʙʠʨʦʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʛʨʘ-

ʥʠʮʝ ʨʘʟʜʝʣʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʩ ʪʚʸʨʜʳʤʠ ʪʢʘʥʷʤʠ ʟʫʙʘ. ʄʝʞʜʫ 

Filtek Ultimate Flowable ʠ Filtek Ultimate ʥʘʙʣʶʜʘʝʪʩʷ ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʠʟʫʯʘʝʤʦʡ ʟʦʥʳ. 

(ʨʠʩ.3) 

 
ʈʠʩ.3. ʄʠʢʨʦʩʢʦʧʠʷ ʛʨʘʥʠʮʳ ʧʣʦʤʙʠʨʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ Filtek Ultimate ʠ Filtek Ultimate Flowable  

ʩ ʜʝʥʪʠʥʦʤ ʠ ʤʝʞʜʫ ʩʦʙʦʡ (ʙʝʟ ʥʘʛʨʫʟʢʠ). ʆʢʨʘʩʢʘ ʬʫʢʩʠʥʦʤ; ʭ 200.  

 

ɺ Iɹ ʛʨʫʧʧʝ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʜʛʝʟʠʚ ʠ ʨʘʟʥʳʝ ʧʦ ʩʚʦʡʩʪʚʘʤ ʤʘʪʝʨʠʘʣʳ ʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʚʠ-

ʟʫʘʣʠʟʠʨʫʝʪʩʷ ʧʨʦʢʨʘʰʠʚʘʥʠʝ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʩ ʥʝʯʝʪʢʠʤʠ ʢʦʥʪʫʨʘʤʠ, ʩ ʫʯʘʩʪʢʘʤʠ ʧʝʥʝʪʨʘʮʠʠ ʢʨʘʩʠ-

ʪʝʣʷ ʜʦ 0,5 ʤʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʛʨʫʟʢʠ. (ʨʠʩ.4) 
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ʈʠʩ.4. ʂʘʯʝʩʪʚʦ ʧʨʠʣʝʛʘʥʠʷ ʤʝʞʜʫ Filtek Ultimate Flowable ʠ Filtek Ultimate  

ʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (3M ESPE) (ʧʦʜ ʥʘʛʨʫʟʢʦʡ). ʆʢʨʘʩʢʘ ʩʧʠʣʘ ʬʫʢʩʠʥʦʤ; ʭ 200. 

 

ɺ ʦʙʨʘʟʮʘʭ II ɺ ʛʨʫʧʧʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʜʝʬʝʢʪʳ ʟʘʧʦʣʥʝʥʠʷ ʠ ʫʯʘʩʪʢʠ ʥʝʨʘʚʥʦʤʝʨ-

ʥʦʛʦ ʨʘʩʩʣʦʝʥʠʷ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʥʳʭ ʬʠʨʤ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

(Ivoclar, GC, 3M ESPE), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʠʜʝʘʣʴʥʦʤ ʧʨʠʣʝʛʘʥʠʠ ʧʣʦʤʙʠʨʦʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʤʝʞʜʫ ʩʦʙʦʡ. (ʨʠʩ.5) 

 
ʈʠʩ.5. ʋʯʘʩʪʢʠ ʨʘʩʩʣʦʝʥʠʷ, ʜʝʬʝʢʪʳ ʟʘʧʦʣʥʝʥʠʷ ʤʝʞʜʫ GRADIA DIRECT ʠ Filtek Ultimate (ʙʝʟ 

ʥʘʛʨʫʟʢʠ). ʆʢʨʘʩʢʘ ʬʫʢʩʠʥʦʤ; ʭ 200 

 

ɺ ʦʙʨʘʟʮʘʭ II ɻ ʛʨʫʧʧʳ, ʛʜʝ ʧʨʠʤʝʥʷʣʠʩʴ ʘʜʛʝʟʠʚ, ʢʦʤʧʦʟʠʪʳ ʨʘʟʥʳʭ ʬʠʨʤ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

(Ivoclar, GC, 3M ESPE), ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʦʢʨʘʰʠʚʘʥʠʝ 

ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʩ ʥʝʨʦʚʥʳʤʠ ʢʦʥʪʫʨʘʤʠ, ʩ ʫʯʘʩʪʢʘʤʠ ʧʝʥʝʪʨʘʮʠʠ ʢʨʘʩʠʪʝʣʷ ʜʦ 2 ʤʤ, ʥʘʨʫʰʝʥʠʝ ʧʨʠʣʝ-

ʛʘʥʠʷ ʧʣʦʤʙʠʨʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʛʨʫʟʢʠ. (ʨʠʩ.6). 

 

 
ʈʠʩ.6. ʅʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʩʨʝʟʝ ʧʝʥʝʪʨʘʮʠʷ ʢʨʘʩʠʪʝʣʷ ʜʦ 2 ʤʤ ʥʘ ʛʨʘʥʠʮʝ ʠʟʫʯʘʝʤʦʡ ʟʦʥʳ.  

(ʧʦʜ ʥʘʛʨʫʟʢʦʡ). ʆʢʨʘʩʢʘ ʬʫʢʩʠʥʦʤ; ʭ 400 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʦʜʥʦʡ 

ʬʠʨʤʳ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (3M ESPE) ʟʦʥʘ ʧʨʠʣʝʛʘʥʠʷ 

ʤʝʞʜʫ ʧʣʦʤʙʠʨʦʚʦʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʥʝ ʧʦʜʚʝʨ-

ʛʘʣʘʩʴ ʦʢʨʘʰʠʚʘʥʠʶ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʠʜʝʘʣʴʥʦʡ 

ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʪʚʝʨ-

ʜʳʤʠ ʪʢʘʥʷʤʠ ʟʫʙʘ. 

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʥʳʭ 

ʬʠʨʤ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʜʝ-

ʘʣʴʥʦʛʦ ʧʨʠʣʝʛʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʢʘʢ ʚ 

ʧʦʢʦʝ, ʪʘʢ ʠ ʧʦʜ ʥʘʛʨʫʟʢʦʡ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʪʦʣʱʠʥʘ ʦʢʨʘʰʠʚʘʥʠʷ ʤʝʞʜʫ ʩʣʦʷʤʠ. 

ɺʳʚʦʜʳ. 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʰʠʨʥʳʭ ʨʝʩʪʘʚʨʘʮʠʡ, 

ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʨʠʘʣʳ, ʦʙʣʘʜʘʶʱʠʝ ʨʘʟ-

ʥʳʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʤʘʪʝʨʠʘʣʳ ʠ ʘʜʛʝʟʠʚʳ ʦʜʥʦʡ 

ʬʠʨʤʳ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʇʦʩʢʦʣʴʢʫ ʧʨʠʤʝʥʝʥʠʝ ʤʘ-

ʪʝʨʠʘʣʦʚ ʨʘʟʥʳʭ ʬʠʨʤ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʨʠʚʦʜʠʪ ʢ ʫʯʘʩʪ-

ʢʘʤ ʨʘʩʩʣʦʝʥʠʷ, ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʨʝʩʪʘʚʨʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʚʠʟʫʘʣʠʟʘʮʠʠ. ɺʳʷʚʣʝʥʘ ʰʠʨʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ. ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘ ʨʘʟʨʘʙʦʪʢʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʨʝʥʪ-

ʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʣʦʞʝʥʠʷʤ ʨʝʥʪʛʝʥ-ʠʟʣʫʯʘʪʝʣʷ ʠ ʧʨʠ-

ʝʤʥʠʢʘ. ʆʙʦʩʥʦʚʘʥ ʚʳʙʦʨ ʪʠʧʦʚ ʠʟʣʫʯʘʪʝʣʷ ʠ ʧʨʠʝʤʥʠʢʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʫʟʣʳ ʢʦʤʧʣʝʢʩʘ. 

Abstract. 
This article covers all modern visualization techniques. Revealed the widespread use of X-ray imaging. The 

updated development of a universal radiological complex. The basic requirements for the provisions of the X-ray 

emitter and receiver are considered. The choice of types of emitter and receiver is justified. The main nodes of the 

complex are presented. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʟʫʘʣʠʟʘʮʠʷ, ʨʝʥʪʛʝʥ, ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʠʟʣʫʯʘʪʝʣʴ, ʨʝʥʪ-
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ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ ʚʘʞʥʝʡʰʝʝ ʤʝʩʪʦ ʟʘ-

ʥʠʤʘʶʪ ʪʝʭʥʦʣʦʛʠʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ 

ʦʙʲʝʤʘ ʪʝʣʘ ʯʝʣʦʚʝʢʘ. ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʥʝʠʥʚʘʟʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʧʦʤʦʱʠ 

ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝ-

ʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʩʪʨʫʢʪʫʨ [1]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʙʦʣʴ-

ʰʦʡ ʩʧʠʩʦʢ ʩʨʝʜʩʪʚ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʧʦʣʫʯʠʚʰʠʭ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʉʘʤʦʡ ʦʧʨʘʚʜʘʥʥʦʡ ʷʚ-

ʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘ-

ʞʝʥʠʷ ʧʦ ʪʠʧʫ ʬʠʟʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʟ-

ʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ [6]. ɺ ʪʘʢʦʤ ʩʣʫ-

ʯʘʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 
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- ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ: ʨʝʥʪʛʝʥʦʛʨʘ-
ʬʠʠ, ʨʝʥʪʛʝʥʦʩʢʦʧʠʷ, ʬʣʶʦʨʦʛʨʘʬʠʷ, ʘʥʛʠʦʛʨʘʬʠʷ, 

ʤʘʤʤʦʛʨʘʬʠʷ, ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦ-

ʛʨʘʬʠʷ (ʂʊ); 

- ʨʘʜʠʦʠʟʦʪʦʧʥʦʝ ʠʟʦʙʨʘʞʝʥʠʷ: ʧʦʟʠʪʨʦʥʥʦ-

ʵʤʠʩʩʠʦʥʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʇʕʊ), ʧʣʘʥʘʨʥʘʷ ʩʮʠʥ-

ʮʠʣʦʛʨʘʬʠʷ, ʦʜʥʦʬʦʪʦʥʥʘʷ ʵʤʠʩʩʠʦʥʥʘʷ ʪʦʤʦʛʨʘ-

ʬʠʷ (ʆʌʕʂʊ); 

- ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ: ʋɿ ʩʢʘʥʠʨʦ-
ʚʘʥʠʝ, ʋɿ ʪʦʤʦʛʨʘʬʠʷ, ʜʦʧʧʣʝʨʦʛʨʘʬʠʷ; 

- ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ: ʪʝʨʤʦʛʨʘʬʠʷ, 

ʜʠʘʬʘʥʦʩʢʦʧʠʷ; 

- ʷʜʝʨʥʳʡ ʤʘʛʥʠʪʥʳʡ ʨʝʟʦʥʘʥʩ: ʤʘʛʥʠʪʦʨʝ-
ʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ); 

- ʦʧʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ: ʦʧʪʠʯʝʩʢʘʷ ʢʦʛʝ-
ʨʝʥʪʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʆʂʊ), ʵʥʜʦʩʢʦʧʠʷ, ʤʠʢʨʦʩʢʦ-

ʧʠʷ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʫʧʦʤʷʥʫʪʳʭ 

ʤʝʪʦʜʦʚ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠʭ ʧʨʠʤʝ-

ʥʝʥʠʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʊʘʢ ʞʝ ʪʝʭʥʠ-

ʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥ-

ʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ, ʩʣʦʞʥʳ ʚ ʠʩ-

ʧʦʣʥʝʥʠʠ ʠ ʷʚʣʷʶʪʩʷ ʩʚʝʨʭ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ.  

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʚ ʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚʘʭ ʚʠʟʫʘʣʠʟʘʮʠʠ, 

ʢʦʪʦʨʳʝ, ʙʣʘʛʦʜʘʨʷ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʚʦʝʡ ʢʦʥʩʪʨʫʢ-

ʮʠʠ, ʧʦʟʚʦʣʷʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ 

ʥʝ ʪʦʣʴʢʦ ʚ ʢʨʫʧʥʳʭ ʧʦʣʠʢʣʠʥʠʢʘʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʮʝʥʪʨʘʭ, ʥʦ ʠ ʚ ʤʝʩʪʘʭ, ʥʝ ʦʙʣʘʜʘʶʱʠʭ ʠʜʝʘʣʴʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ [2].  

ʉʘʤʦʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʤʝʪʦʜʳ 

ʧʦʣʫʯʝʥʠʷ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʉʚʷʟʘʥʦ 

ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʩʫʱʝʩʪʚʠʪʴ ʚʠ-

ʟʫʘʣʠʟʘʮʠʶ ʚ ʢʦʨʦʪʢʠʡ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʠ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʚʨʘʯʫ. ʇʦ-

ʜʦʙʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦʟʥʠʢʘʝʪ ʚ ʦʪʜʝʣʝʥʠʷʭ 

ʪʨʘʚʤʘʪʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʢʨʠʥʠʥʛʘ 

ʥʘʩʝʣʝʥʠʷ ʥʘ ʪʫʙʝʨʢʫʣʝʟ.  

ʆʜʥʘʢʦ ʩʪʘʮʠʦʥʘʨʥʳʝ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʨʝʥʪ-

ʛʝʥ-ʢʘʙʠʥʝʪʘ, ʧʨʝʜʲʷʚʣʷʶʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʤʦʥʪʘʞʫ (ʥʝ ʤʦʙʠʣʴʥʳ), ʟʘʱʠʪʝ ʧʘʮʠʝʥʪʘ ʠ ʨʝʥʪ-

ʛʝʥ-ʣʘʙʦʨʘʥʪʘ ʠ ʯʪʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦ-

ʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʢʘʢ ʥʘ ʵʪʘʧʝ ʟʘʢʫʧʢʠ, ʪʘʢ ʠ ʥʘ ʵʪʘʧʝ 

ʩʝʨʚʠʩʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ [4]. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʧʨʠ-

ʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʦʙʠʣʴʥʦʛʦ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʥʪʛʝʥʦʚ-

ʩʢʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ ʚ ʤʝʩʪʘʭ, ʫʜʘʣʝʥʥʳʭ ʦʪ ʢʨʫʧ-

ʥʳʭ ʢʣʠʥʠʢ, ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʧʦʣʦʞʝʥʠʡ ʧʘ-

ʮʠʝʥʪʘ ʠ ʩ ʥʠʟʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʦʤʝʱʝʥʠʶ. 

ʆʩʥʦʚʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʨʠʤʝʥʝʥʠʷ ʨʝʥʪ-

ʛʝʥʦʚʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʤʝʜʠʮʠʥʝ ʷʚʣʷʶʪʩʷ ʜʝʪʝʨ-

ʤʠʥʠʨʦʚʘʥʥʳʝ ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, ʚʦʟʥʠʢʘ-

ʶʱʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʧʘʮʠʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦ-

ʛʣʦʱʸʥʥʦʡ ʜʦʟʳ.  

ʄʘʣʦʜʦʟʦʚʘʷ ʠʣʠ ʮʠʬʨʦʚʘʷ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ 

ʧʦʟʚʦʣʷʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʨʘʟʤʝʨ ʧʦʛʣʦʱʝʥ-

ʥʦʡ ʧʘʮʠʝʥʪʦʤ ʜʦʟʳ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʳ-

ʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥ-

ʥʳʤ ʤʝʪʦʜʘʤ ʦʙʨʘʙʦʪʢʠ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ [4, 

7]. ʉʫʱʝʩʪʚʫʶʪ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ 

ʧʨʠʝʤʥʠʢʦʚ ʜʣʷ ʤʘʣʦʜʦʟʦʚʦʡ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ: 

- CCD-ʜʝʪʝʢʪʦʨ. ʎʠʬʨʦʚʳʝ ʧʨʠʝʤʥʠʢʠ, ʦʩ-

ʥʦʚʘʥʥʳʝ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫ-

ʯʝʥʠʷ ʚ ʚʠʜʠʤʦʝ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʝʛʦ ʨʝʛʠʩʪʨʘʮʠʶ 

ʩʠʩʪʝʤʦʡ ʚʠʜʝʦʢʘʤʝʨ ʥʘ ʇɿʉ-ʤʘʪʨʠʮʘʭ.  

- CR-ʜʝʪʝʢʪʦʨ. ʇʣʦʩʢʘʷ ʧʘʥʝʣʴ ʩ ʵʢʨʘʥʦʤ, 

ʩʦʜʝʨʞʘʱʠʤ ʩʦʝʜʠʥʝʥʠʷ ʬʦʩʬʦʨʘ, ʢʦʪʦʨʳʡ ʤʝʥʷʝʪ 

ʩʚʦʠ ʩʚʦʡʩʪʚʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟ-

ʣʫʯʝʥʠʷ (ʩʮʠʥʮʠʣʷʪʦʨ). ɼʣʷ ʦʮʠʬʨʦʚʢʠ ʠʟʦʙʨʘʞʝ-

ʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʡ ʣʘʟʝʨʥʳʡ ʩʢʘʥʝʨ, ʚ 

ʢʦʪʦʨʳʡ ʚʩʪʘʚʣʷʶʪ ʧʘʥʝʣʴ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ. ʆʮʠʬ-

ʨʦʚʢʘ ʟʘʥʠʤʘʝʪ 30-90 ʩʝʢʫʥʜ. 

- DR-ʜʝʪʝʢʪʦʨ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʠʟʤʝʥʷʶʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟ-

ʣʫʯʝʥʠʷ ʠ ʩʘʤʠ ʧʨʝʦʙʨʘʟʫʶʪ ʨʝʥʪʛʝʥʦʚʩʢʠʝ ʣʫʯʠ ʚ 

ʮʠʬʨʦʚʫʶ ʨʝʥʪʛʝʥʦʛʨʘʤʤʫ. ʆʥʠ ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ ʠʟ 

ʩʣʦʝʚ ʘʤʦʨʬʥʦʛʦ ʢʨʝʤʥʠʷ ʪʦʥʢʦʧʣʝʥʦʯʥʳʭ ʪʨʘʥʟʠ-

ʩʪʦʨʦʚ (TFT), ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʥʘ ʩʪʝʢʣʦ. ʇʨʦʮʝʩʩ 

ʦʮʠʬʨʦʚʢʠ ʟʘʥʠʤʘʝʪ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ. 

ʈʝʥʪʛʝʥ ʘʧʧʘʨʘʪ ʩ ʧʣʦʩʢʠʤ DR-ʜʝʪʝʢʪʦʨʦʤ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʣʫʯʝʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʧʘʮʠʝʥʪʘ ʚ 

4 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʣʝʥʦʯʥʳʤʠ 

ʘʧʧʘʨʘʪʘʤʠ ʠ ʧʨʝʜʳʜʫʱʠʤʠ ʧʦʢʦʣʝʥʠʷʤʠ ʮʠʬʨʦ-

ʚʦʡ ʨʝʥʪʛʝʥʦʪʝʭʥʠʢʠ 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤ-

ʧʣʝʢʩ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʤʘʣʦʜʦʟʦʚʳʡ ʠʟʣʫ-

ʯʘʪʝʣʴ, ʮʠʬʨʦʚʦʡ ʧʣʦʩʢʦʧʘʥʝʣʴʥʳʡ DR-ʜʝʪʝʢʪʦʨ. 

ɼʦʣʞʝʥ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʨʝʛʫʣʷʨʥʳʭ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʤʘʩʩʦʚʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʇʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 3 ʬʝʚʨʘʣʷ 2015 ʛ. ˉ36ʘʥ 

çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ ʜʠʩʧʘʥʩʝʨʠ-

ʟʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷè 

[3].  

ʉʨʝʜʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʘʜʘʯ ʤʦʞʥʦ ʚʳʜʝ-

ʣʠʪʴ ʮʠʬʨʦʚʫʶ ʬʣʶʦʨʦʛʨʘʬʠʶ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ 

ʢʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ ʦʨʛʘʥʦʚ ʙʨʶʰ-

ʥʦʡ ʧʦʣʦʩʪʠ, ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʠ 

ʩʤʝʰʘʥʥʳʭ ʧʦʣʦʞʝʥʠʷʭ ʧʘʮʠʝʥʪʘ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʦʤʧʣʝʢʩʘ ʉʘʥ-

ʇʠʅ 2.6.1.1192-03 çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʫʩʪʨʦʡʩʪʚʫ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʢʘʙʠʥʝ-

ʪʦʚ, ʘʧʧʘʨʘʪʦʚ ʠ ʧʨʦʚʝʜʝʥʠʶ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡè ʩʣʝʜʫʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʠʟʣʫʯʘʪʝʣʝʤ ʠ ʜʝʪʝʢʪʦʨʦʤ ʥʝ ʤʝʥʝʝ ʯʝʤ 850 

ʤʤ [5].  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 1, ʩʣʝʜʫʝʪ ʚʳʜʝ-

ʣʠʪʴ ʛʣʘʚʥʳʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʙʣʦʢʠ ʨʘʟʨʘʙʘʪʳʚʘ-

ʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ: 

- ʧʦʜʚʠʞʥʦʝ ʦʩʥʦʚʘʥʠʝ (1); 

- ʧʦʜʲʝʤʥʘʷ ʢʦʣʦʥʥʘ (2); 

- ʩʪʦʡʢʘ ʩʪʨʝʣʳ (3); 

- ʩʪʨʝʣʘ (4); 

- ʣʠʥʝʡʥʳʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜ; 

- ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʠʟʣʫʯʘʪʝʣʴ (5); 

- ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʜʝʪʝʢʪʦʨ (6). 
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ʈʠʩʫʥʦʢ 1. ʈʦʪʘʮʠʦʥʥʳʡ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

 

ʆʩʥʦʚʥʦʝ ʧʦʣʦʞʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʲʝʤʢʫ ʧʘʮʠʝʥʪʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʬʣʶʦʨʦʛʨʘʤʤʳ, ʨʝʥʪʛʝʥʦʛʨʘʤʤʳ ʦʨʛʘʥʦʚ ʙʨʶʰ-

ʥʦʡ ʧʦʣʦʩʪʠ ʠ ʛʦʣʦʚʳ. ɺʝʨʪʠʢʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʣʦʥʥʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʚʠʥʪʦʚʦʤ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʤ ʧʦʜʲʝʤʥʠʢʝ, ʩ ʭʦʜʦʤ 500 ʤʤ. 

ɺ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʨʝʥʪʛʝʥʦʚʩʢʠʭ 

ʢʦʤʧʣʝʢʩʘʭ ʚʨʘʱʝʥʠʝ ʩʪʨʝʣʳ ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʦʨʦʛʦ-

ʩʪʦʷʱʠʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʩ ʙʦʣʴʰʠʤ ʟʘʧʘʩʦʤ ʧʦ 

ʨʘʜʠʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʥʘ ʦʩʴ. ɼʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʚʝʩʦʤ ʠ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʦʙʠʣʴ-

ʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ. 

ʇʝʨʝʭʦʜ ʢʦʤʧʣʝʢʩʘ ʚ ʧʦʣʦʞʝʥʠʝ ʜʣʷ ʦʙʩʣʝʜʦ-

ʚʘʥʠʷ ʧʘʮʠʝʥʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʣʠʥʝʡʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʢʪʨʦ-

ʧʨʠʚʦʜʘ ʚʦ ʚʨʘʱʝʥʠʝ ʩʪʨʝʣʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʠʥʝ-

ʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 2. 

 
ʈʠʩʫʥʦʢ 2 ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʠʚʦʜʘ  

ʚʦ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʩʪʨʝʣʳ 

 

ɺ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʢʦʤʧʣʝʢʩ ʧʨʠ-

ʩʧʦʩʦʙʣʝʥ ʢ ʩʦʚʤʝʩʪʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʩ ʨʝʥʪʛʝʥ-

ʧʨʦʟʨʘʯʥʳʤ ʩʪʦʣʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʧʘʮʠʝʥʪ ʤʦʞʝʪ 

ʢʦʤʬʦʨʪʥʦ ʨʘʟʤʝʩʪʠʪʴʩʷ. ʇʨʠ ʥʘʣʠʯʠʠ ʫ ʩʪʦʣʘ ʧʦ-

ʜʚʠʞʥʦʡ ʩʪʦʣʝʰʥʠʮʳ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʣʝʛʢʦʝ ʧʝ-

ʨʝʤʝʱʝʥʠʝ ʧʘʮʠʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ 

ʢʦʤʧʣʝʢʩʘ. 

ɼʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʝ, ʩʝʨʚʠʩʥʦʝ ʩʦ-

ʧʨʦʚʦʞʜʝʥʠʝ ʠ ʠʪʦʛʦʚʫʶ ʩʪʦʠʤʦʩʪʴ. ɿʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʠ 

ʵʪʦʤ, ʙʣʘʛʦʜʘʨʷ ʮʠʬʨʦʚʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʦʜʥʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ.  
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʧʨʠ ʙʘʟʦʚʦʤ ʦʩʤʦʪʨʝ ʧʘʮʠʝʥʪʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʘʢ ʤʝʪʦʜ ʛʣʘʚ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪ (PCA), ʘʥʘʣʠʟ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʩʪʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʤʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

(Naive Bayes, ʤʝʪʦʜ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ, ʤʝʪʦʜ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ, LDA) ʚ RapidMiner Studio. ɸʥʘʣʠʟ ʧʨʦʚʦ-

ʜʠʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʜʘʥʥʳʭ ʩ ʩʘʡʪʘ www.kaggle.com/cardiovascular-disease-dataset, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʩʩʳʣʘʝʪʩʷ ʥʘ ʠʩʪʦʯʥʠʢ ɺʝʥʛʝʨʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʘʨʜʠʦʣʦʛʠʠ ɹʫʜʘʧʝʰʪ. 

Abstract:  

This paper describes the results of a study to identify cardiovascular diseases based on indications collected 

during a basic examination of patients using data processing methods and tools. The study uses tools such as the 

principal component method (PCA), variable correlation analysis, and classification analysis methods (Naive 

Bayes, decision tree method, random forest method, LDA) in RapidMiner Studio. The analysis is carried out on 

the example of data from the site www.kaggle.com/cardiovascular-disease-dataset, which in turn refers to the 

source of the Hungarian Institute of Cardiology Budapest. 
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ɺʚʝʜʝʥʠʝ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʤʫ ʚʳʷʚʣʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠ-

ʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʘʮʠʝʥʪʦʚ 

[1,2]. ʅʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʨʠʩʢ ʩʝʨ-

ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʫʞʥʦ ʧʨʦʡʪʠ ʨʷʜ 

ʦʙʩʣʝʜʦʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʷ, 

ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ, ʯʪʦ ʚʝʜʝʪ ʟʘ ʩʦ-

ʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʝ ʜʝʥʝʞʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ 

ʧʘʮʠʝʥʪʘ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʚʦʟʥʠʢʘʝʪ ʚʦ-

ʧʨʦʩ: ʤʦʞʥʦ ʣʠ ʦʧʨʝʜʝʣʠʪʴ ʝʩʪʴ ʣʠ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʠ ʦʙʱʝʤ ʦʩʤʦʪʨʝ ʧʘʮʠ-

ʝʥʪʘ.  

 ɼʣʷ ʥʘʯʘʣʘ ʜʘʜʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ (ʉʉɿ). ʊʘʢ ʥʘʟʳʚʘʝʪʩʷ 

ʛʨʫʧʧʘ ʙʦʣʝʟʥʝʡ ʩʝʨʜʮʘ ʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʚ 

ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ:  

¶ ʛʠʧʝʨʪʦʥʠʷ (ʚʳʩʦʢʦʝ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ); 

¶ ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ (ʠʥʬʘʨʢʪ); 

¶ ʥʘʨʫʰʝʥʠʷ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

(ʠʥʩʫʣʴʪ); 

¶ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ; 

¶ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ; 

¶ ʨʝʚʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ; 

¶ ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʩʝʨʜʮʘ; 

¶ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ. 

ʀʥʬʘʨʢʪʳ ʠ ʠʥʩʫʣʴʪʳ ʦʙʳʯʥʦ ʷʚʣʷʶʪʩʷ ʦʩʪ-

ʨʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʧʨʦʠʩʭʦʜʷʪ, ʛʣʘʚʥʳʤ ʦʙʨʘ-

ʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʢʫʧʦʨʠʚʘʥʠʷ ʩʦʩʫʜʦʚ, ʢʦʪʦʨʦʝ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʪʦʢʫ ʢʨʦʚʠ ʢ ʩʝʨʜʮʫ ʠʣʠ ʤʦʟʛʫ. ʉʘʤʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦ-

ʚʘʥʠʝ ʞʠʨʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥʢʘʭ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʩʥʘʙʞʘʶʱʠʭ ʢʨʦʚʴʶ ʩʝʨʜʮʝ 

ʠʣʠ ʤʦʟʛ. ʂʨʦʚʦʪʝʯʝʥʠʷ ʠʟ ʢʨʦʚʝʥʦʩʥʦʛʦ ʩʦʩʫʜʘ ʚ 

ʤʦʟʛʝ ʠʣʠ ʩʛʫʩʪʢʠ ʢʨʦʚʠ ʤʦʛʫʪ ʪʘʢʞʝ ʙʳʪʴ ʧʨʠʯʠ-

ʥʦʡ ʠʥʩʫʣʴʪʘ. ʇʨʠʯʠʥʦʡ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʠ ʠʥ-

ʩʫʣʴʪʘ ʩʣʫʞʠʪ ʥʘʣʠʯʠʝ ʩʦʯʝʪʘʥʠʷ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ, ʢʘʢ ʫʧʦʪʨʝʙʣʝʥʠʝ ʪʘʙʘʢʘ, ʥʝʟʜʦʨʦʚʦʝ ʧʠʪʘ-

ʥʠʝ ʠ ʦʞʠʨʝʥʠʝ, ʦʪʩʫʪʩʪʚʠʝ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠ ʯʘʩʪʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ, ʧʦʚʳʰʝʥʥʦʝ ʢʨʦ-

ʚʷʥʦʝ ʜʘʚʣʝʥʠʝ, ʜʠʘʙʝʪ ʠ ʛʠʧʝʨʣʠʧʠʜʝʤʠʷ.  

ʆʩʥʦʚʥʳʝ ʬʘʢʪʳ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ [2] 

¶ ʉʉɿ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ 

ʚʦ ʚʩʝʤ ʤʠʨʝ ï ʝʞʝʛʦʜʥʦ ʦʪ ʉʉɿ ʫʤʠʨʘʝʪ ʙʦʣʴʰʝ 

ʣʶʜʝʡ, ʯʝʤ ʦʪ ʢʘʢʦʡ-ʣʠʙʦ ʜʨʫʛʦʡ ʙʦʣʝʟʥʠ. 



116 MEDICAL SCIENCES / ζColloquium - journal Ȼ#13(37),2019 

¶ ʇʦ ʦʮʝʥʢʘʤ, ʚ 2008 ʛʦʜʫ ʦʪ ʉʉɿ ʫʤʝʨʣʦ 
17,3 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 30% ʚʩʝʭ 

ʛʣʦʙʘʣʴʥʳʭ ʩʣʫʯʘʝʚ ʩʤʝʨʪʠ. ʀʟ ʵʪʠʭ ʩʣʫʯʘʝʚ 

ʩʤʝʨʪʠ, ʧʦ ʦʮʝʥʢʘʤ, 7,3 ʤʠʣʣʠʦʥʘ ʩʣʫʯʘʝʚ ʧʨʦʠʟʦ-

ʰʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ, ʘ 

6,2 ʤʠʣʣʠʦʥʘ ï ʦʪ ʠʥʩʫʣʴʪʘ. 

¶ ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ ʨʝʛʠʩʪʨʠʨʫ-
ʝʪʩʷ ʚ ʩʪʨʘʥʘʭ ʩ ʥʠʟʢʠʤ ʠ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʘ: 

ʥʘ ʥʠʭ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 80% ʩʣʫʯʘʝʚ ʩʤʝʨʪʠ ʦʪ 

ʉʉɿ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦʯʪʠ ʨʘʚʥʦʤʝʨʥʦ ʤʝʞʜʫ 

ʤʫʞʯʠʥʘʤʠ ʠ ʞʝʥʱʠʥʘʤʠ. 

¶ ʉʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 2030 
ʛʦʜʫ ʦʪ ʉʉɿ, ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʙʦʣʝʟʥʝʡ ʩʝʨʜʮʘ ʠ ʠʥ-

ʩʫʣʴʪʘ, ʫʤʨʝʪ ʦʢʦʣʦ 23,6 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ. ʇʦ ʧʨʦ-

ʛʥʦʟʘʤ, ʵʪʠ ʙʦʣʝʟʥʠ ʦʩʪʘʥʫʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠ-

ʥʘʤʠ ʩʤʝʨʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʭʦʜʠʤ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ 

ʚʳʷʚʣʝʥʠʝ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʝʨʚʠʯʥʦʛʦ ʦʩʤʦʪʨʘ ʧʘʮʠʝʥʪʘ ʷʚʣʷ-

ʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ.  

ʆʧʠʩʘʥʠʝ ʜʘʥʥʳʭ ʠ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʜʘʥʥʳʭ ʩ ʩʘʡʪʘ 

www.kaggle.com/cardiovascular-disease-dataset, ʠʩ-

ʪʦʯʥʠʢʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ɺʝʥʛʝʨʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʢʘʨʜʠʦʣʦʛʠʠ. ɹʫʜʘʧʝʰʪ [3]. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ, ʩʦ-

ʩʪʦʷʱʠʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʘʮʠʝʥʪʘ: 

¶ ɺʦʟʨʘʩʪ (ʜʥʠ) ï age 

¶ ʈʦʩʪ (ʩʤ) ï height 

¶ ʇʦʣ ï gender 

¶ ɺʝʩ (ʢʛ) ï weight 

¶ ʉʠʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ï 

ap_hi 

¶ ɼʠʘʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ï 

ap_lo 

¶ ʍʦʣʝʩʪʝʨʠʥ (1: ʥʦʨʤʘʣʴʥʦ, 2: ʚʳʰʝ ʥʦʨʤʳ, 
3: ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʥʦʨʤʳ) ï (chol) 

¶ ɻʣʶʢʦʟʘ (1: ʥʦʨʤʘʣʴʥʦ, 2: ʚʳʰʝ ʥʦʨʤʳ, 3: 
ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʥʦʨʤʳ) ï gluc 

¶ ʂʫʨʝʥʠʝ ï smoke 

¶ ʇʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ ï alco 

¶ ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ï active 

¶ ʅʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠ-

ʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ï cardio 

ɺʩʝ ʟʥʘʯʝʥʠʷ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʙʳʣʠ ʩʦʙʨʘʥʳ ʧʦ 

ʠʪʦʛʘʤ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʤʦʪʨʘ ʧʘʮʠʝʥʪʦʚ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʤʦʪʨʘ ʧʘʮʠʝʥʪʘ ʥʘ ʚʳʷʚʣʝʥʠʷ 

ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʯʪʦ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʚʠʜʘʤʠ ʘʥʘʣʠʟʘ ʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ RapidMiner:  

¶ ʌʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ: ʤʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦ-
ʥʝʥʪ (PCA), ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ (ʈʠʩʫʥʦʢ 

1).  

¶ ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ: ʅʘʠʚʥʳʡ ʙʘʡ-
ʝʩʦʚʩʢʠʡ ʤʝʪʦʜ, ʄʝʪʦʜ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ, ʄʝʪʦʜ 

ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ, ʃʠʥʝʡʥʳʡ ʜʠʩʢʨʠʤʠʥʘʥʪ (LDA), 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ (ʈʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 1 ʇʨʦʮʝʩʩ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚ RapidMiner 
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ʈʠʩʫʥʦʢ 2 ʇʨʦʮʝʩʩ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚ RapidMiner 

 

ʆʧʠʩʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʕʪʘʧ çʇʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭè 

ʋʢʘʟʘʥʥʳʝ ʤʝʪʦʜʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʚʳ-

ʙʦʨʢʝ ʦʙʲʝʢʪʦʚ, ʩʦʩʪʦʷʱʝʡ ʠʟ 2000 ʧʘʮʠʝʥʪʦʚ. ʇʝ-

ʨʝʜ ʘʧʨʦʙʘʮʠʝʡ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʧʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʘʥʘ-

ʣʠʟʘ, ʩʦʩʪʦʷʚʰʘʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʰʘʛʦʚ: 

1. ɿʘʤʝʥʘ ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥ-

ʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ (ʩʤ.ʊʘʙʣʠʮʘ 1). 

2. ʅʦʨʤʘʣʠʟʘʮʠʷ ʤʝʪʦʜʦʤ ʤʠʥʠʤʘʢʩ (range 

transformation). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʰʘʛʘ ʚʩʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝ-

ʤʝʥʥʳʭ ʩʪʘʣʠ ʨʘʥʞʠʨʦʚʘʪʴʩʷ ʦʪ 0 ʜʦ 1. ɼʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʚʝʣʠʯʠʥʳ, ʥʘ ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʷʪʴ 

ʧʨʦʧʫʱʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʚʠʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʧʝʨʝʤʝʥ-

ʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ (ʊʘʙʣʠʮʘ 

1): 

ʊʘʙʣʠʮʘ 1  

çɺʠʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭè 

ʇʝʨʝʤʝʥʥʘʷ ɻʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʆʧʠʩʘʥʠʝ 

ɺʝʣʠʯʠʥʘ, ʥʘ ʢʦʪʦʨʫʶ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʥʘ ʧʨʦʧʫ-

ʱʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

age 

 

ʆʜʥʦʨʦʜʥʦʝ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ 
1800 

height 

 

ʅʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ 
ʉʨʝʜʥʝʝ 

weight 

 

ʅʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ, ʧʦʣʦʞʠ-

ʪʝʣʴʥʘʷ ʘʩʠʤʤʝʪʨʠʷ 

ʉʨʝʜʥʝʝ 
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ap_hi 

 

ʃʦʛʘʨʠʬʤʠʯʝʩʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
ʉʨʝʜʥʝʝ 

ap_lo 

 

ʃʦʛʘʨʠʬʤʠʯʝʩʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
ʄʠʥʠʤʘʣʴʥʦʝ 

 

ʕʪʘʧ çʌʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟè 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ (PCA), ʦʩ-

ʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʢʦʪʦʨʦʛʦ ï ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʚʫʭ 

ʠʣʠ ʙʦʣʝʝ ʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ. 

ʂʦʵʬʬʠʮʠʝʥʪ variance threshold (vt), ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʡ ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ ʥʘ ʛʨʘʬʠʢʝ (ʈʠʩʫʥʦʢ 3), ʦʙʦ-

ʟʥʘʯʘʝʪ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʠʟʚʝʩʪʥʦʡ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʘʢʪʦʨʦʚ (ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ). ɺ 

ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʫʝʪʩʷ vt=90%. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʥʘʙʦʨʘ 

ʧʨʠʟʥʘʢʦʚ ʦʙʥʘʨʫʞʝʥʘ 2 ʩʢʨʳʪʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʢʦ-

ʪʦʨʳʝ ʩʦʢʨʘʱʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʥʦʞʝʩʪʚʘ ʠʩʭʦʜ-

ʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʜʦ n-ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʫʪʝʤ 

ʦʙʦʙʱʝʥʠʷ ʪʘʢʠʭ ʧʨʠʟʥʘʢʦʚ. 

 
ʈʠʩʫʥʦʢ 3 ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʲʝʤʘ ʠʩʭʦʜʥʳʭ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ 

 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 2 ʧʝʨʝʤʝʥʥʳʝ ʩʦʜʝʨʞʘʪ 95% 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ.  

ʇʝʨʚʘʷ ʚʳʷʚʣʝʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ (PC1), ʢʦʪʦʨʘʷ 

ʜʘʝʪ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ, ʦʪʨʘʞʘʝʪ ʚʦʟʨʘʩʪ ʧʘʮʠ-

ʝʥʪʘ. ʏʝʤ ʩʪʘʨʰʝ ʧʘʮʠʝʥʪ, ʪʝʤ ʙʦʣʴʰʠʝ ʨʠʩʢ ʩʝʨ-

ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʪʦʨʘʷ ʧʝʨʝʤʝʥʥʘʷ 

(PC2), ʦʪʨʘʞʘʝʪ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʫ ʧʘʮʠʝʥʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ, ʪʝʤ 

ʚʳʰʝ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.  

ʊʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. 

ὶ
ὧέὺ

„„
 

ʄʘʪʨʠʮʘ ʢʦʨʨʝʣʷʮʠʠ ʦʪʦʙʨʘʞʘʝʪ ʩʠʣʫ ʚʟʘʠʤʦ-

ʩʚʷʟʠ ʤʝʞʜʫ ʚʩʝʤʠ ʧʘʨʘʤʠ ʧʝʨʝʤʝʥʥʳʭ. ʄʘʪʨʠʮʘ 

ʢʦʨʨʝʣʷʮʠʠ ʠʟʦʙʨʘʞʝʥʘ ʚ ʪʘʙʣʠʮʝ (ʊʘʙʣʠʮʘ 2): 
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ʊʘʙʣʠʮʘ 2  

çʄʘʪʨʠʮʘ ʢʦʨʨʝʣʷʮʠʡè 

Attrib 

utes 
age gender height weight ap_hi ap_lo chol gluc smoke alco active 

age 1 -0.006 -0.101 0.02 0.091 
-

0.001 
0.188 0.105 

-0.05 -0.03 0.002 

gender -0.006 1 0.51 0.147 0.028 0.031 -0.01 -0.01 0.349 0.18 0.006 

height -0.101 0.51 1 0.344 0.007 0.01 -0.04 -0.02 0.189 -0.14 -0.03 

weight 0.02 0.147 0.344 1 0.144 0.036 0.153 0.094 0.064 0.076 -0.05 

ap_hi 0.091 0.028 0.007 0.144 1 0.178 0.153 0.066 -0.002 0.005 -0.001 

ap_lo -0.001 0.031 0.01 0.036 0.178 1 0.035 0.012 0.058 -0.002 -0.02 

chol 0.188 -0.01 -0.04 0.153 0.153 0.035 1 0.482 0.017 0.014 0.042 

gluc 0.105 -0.01 -0.02 0.094 0.066 0.012 0.482 1 0.016 0.001 0.033 

smoke -0.05 0.349 0.189 0.064 -0.002 0.058 0.017 0.016 1 0.400 0.033 

alco -0.03 0.18 -0.14 0.076 0.005 -0.002 0.014 0.001 0.400 1 0.038 

active 0.002 0.006 -0.03 -0.05 -0.001 -0.02 0.042 0.033 0.033 0.038 1 

ʉʠʣʴʥʳʝ ʣʠʥʝʡʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʝʨʝ-

ʤʝʥʥʳʤʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʨʸʭ ʧʘʨ 

ʧʝʨʝʤʝʥʥʳʭ: 

¶ Gender ï height: ʜʘʥʥʘʷ ʩʚʷʟʴ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, 

ʯʪʦ ʨʦʩʪ ʫ ʤʫʞʯʠʥʳ ʚʳʰʝ, ʯʝʤ ʨʦʩʪ ʞʝʥʱʠʥ 

¶ Chol ï gluc: ʜʘʥʥʘʷ ʩʚʷʟʴ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʯʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ, ʪʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ 

ʛʣʶʢʦʟʳ ʠ ʥʘʦʙʦʨʦʪ  

¶ Alco ï smoke: ʜʘʥʥʘʷ ʩʚʷʟʴ ʛʦʚʦʨʠʪ ʦ ʪʘʤ, 

ʯʪʦ ʝʩʣʠ ʧʘʮʠʝʥʪ ʢʫʨʠʪ, ʪʦ ʚʝʣʠʢʘ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ 

ʦʥ ʫʧʦʪʨʝʙʣʷʝʪ ʘʣʢʦʛʦʣʴ ʠ ʥʘʦʙʦʨʦʪ 

ʇʦ ʦʩʪʘʣʴʥʳʤ ʧʝʨʝʤʝʥʥʳʤ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ 0,002-0,25 (ʧʦ ʤʦʜʫʣʶ), ʯʪʦ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪ ʩʣʘʙʫʶ ʚʟʘʠʤʦʩʚʷʟʴ. 

ʕʪʘʧ çʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟè 

ʊʘʢ ʢʘʢ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝ-

ʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʧʦʢʘʟʘʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʧʨʠ ʙʘʟʦʚʦʡ ʦʩʤʦʪʨʝ ʧʘʮʠ-

ʝʥʪʦʚ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʢʣʘʩʩʘ: 

¶ ʉʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ (1) 

¶ ʆʪʩʫʪʩʪʚʫʝʪ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ (0) 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʚʳʙʦʨʢʘ ʙʳʣʘ ʨʘʟʜʝ-

ʣʝʥʘ ʥʘ 2 ʯʘʩʪʠ:  

¶ 80% - ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ; 

¶ 20% - ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 4 ʤʝʪʦʜʘʤʠ: 

ʥʘʠʚʥʳʤ ʙʘʡʝʩʦʚʩʢʠʤ ʤʝʪʦʜʦʤ, ʤʝʪʦʜʦʤ ʜʝʨʝʚʴʝʚ 

ʨʝʰʝʥʠʡ, ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦ-

ʱʴʶ ʣʠʥʝʡʥʦʛʦ ʜʠʩʢʨʠʤʠʥʘʥʪʘ. [5] ɼʣʷ ʢʘʞʜʦʛʦ 

ʤʝʪʦʜʘ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʧʦʣʫ-

ʯʝʥʥʳʭ ʤʦʜʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ (ʊʘʙ-

ʣʠʮʘ 3): 

ʊʘʙʣʠʮʘ 3  

çɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʝʡè 

ʄʝʪʦʜʳ Accuracy 

ʅʘʠʚʥʳʡ ʙʘʡʝʩʦʚʩʢʠʡ ʤʝʪʦʜ 60,72% 

ʄʝʪʦʜ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ 68,54% 

ʄʝʪʦʜ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ 72,55% 

ʃʠʥʝʡʥʳʡ ʜʠʩʢʨʠʤʠʥʘʥʪ 68,94% 

ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʯʝʪʳʨʝʭ ʤʝʪʦʜʦʚ ʙʳʣʘ ʚʳ-

ʙʨʘʥʘ ʤʦʜʝʣʴ Random Forest, ʠʤʝʶʱʘʷ ʧʦʢʘʟʘʪʝʣʠ 

Performance, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ (ʊʘʙʣʠʮʘ 

4): 

ʊʘʙʣʠʮʘ 4  

çʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ (Performance) ʜʣʷ ʤʝʪʦʜʘ Random Forestè 

 True ʉʫʱʝʩʪʚʫʝʪ ʨʠʩʢ True ʆʪʩʫʪʩʪʚʫʝʪ ʨʠʩʢ class precision 

True ʉʫʱʝʩʪʚʫʝʪ ʨʠʩʢ 215 109 66.36% 

True ʆʪʩʫʪʩʪʚʫʝʪ ʨʠʩʢ 28 147 84% 

class recall 88,48% 57,42%  

ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʧʦʜʙʠʨʘʣʠʩʴ ʪʘʢ, ʯʪʦʙʳ 

ʫʤʝʥʴʰʠʪʴ ʦʰʠʙʢʫ ʧʝʨʚʦʛʦ ʨʦʜʘ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʥʦʡ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʦʜʝʣʴ ʧʦʢʘʟʘʣʘ ʦʪʩʫʪ-

ʩʪʚʠʝ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 
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ʭʦʪʷ ʦʥ ʧʨʠʩʫʪʩʪʚʦʚʘʣ. ʊʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʵʪʦʡ ʩʠ-

ʪʫʘʮʠʠ ʛʦʨʘʟʜʦ ʚʳʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 88%, ʪ.ʝ. ʦʰʠʙʢʘ 

ʩʦʩʪʘʚʣʷʝʪ 12%. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʤʝʞʜʫ ʘʪʨʠʙʫʪʘʤʠ  

¶ Gender ï height: ʜʘʥʥʘʷ ʩʚʷʟʴ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, 

ʯʪʦ ʨʦʩʪ ʫ ʤʫʞʯʠʥʳ ʚʳʰʝ, ʯʝʤ ʨʦʩʪ ʞʝʥʱʠʥ 

¶ Chol ï gluc: ʜʘʥʥʘʷ ʩʚʷʟʴ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʯʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ, ʪʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ 

ʛʣʶʢʦʟʳ ʠ ʥʘʦʙʦʨʦʪ  

¶ Alco ï smoke: ʜʘʥʥʘʷ ʩʚʷʟʴ ʛʦʚʦʨʠʪ ʦ ʪʘʤ, 

ʯʪʦ ʝʩʣʠ ʧʘʮʠʝʥʪ ʢʫʨʠʪ, ʪʦ ʚʝʣʠʢʘ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ 

ʦʥ ʫʧʦʪʨʝʙʣʷʝʪ ʘʣʢʦʛʦʣʴ ʠ ʥʘʦʙʦʨʦʪ 

ʊʘʢʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 2 ʧʝʨʝʤʝʥʥʳʝ ʩʦ-

ʜʝʨʞʘʪ 95% ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʇʝʨʚʘʷ ʚʳʷʚʣʝʥʥʘʷ 

ʧʝʨʝʤʝʥʥʘʷ (PC1), ʢʦʪʦʨʘʷ ʜʘʝʪ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ, 

ʦʪʨʘʞʘʝʪ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʘ. ʏʝʤ ʩʪʘʨʰʝ ʧʘʮʠʝʥʪ, 

ʪʝʤ ʙʦʣʴʰʠʝ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ. ɺʪʦʨʘʷ ʧʝʨʝʤʝʥʥʘʷ (PC2), ʦʪʨʘʞʘʝʪ ʫʨʦʚʝʥʴ 

ʭʦʣʝʩʪʝʨʠʥʘ ʫ ʧʘʮʠʝʥʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʚʳʰʝ 

ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ, ʪʝʤ ʚʳʰʝ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-ʩʦ-

ʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʝʡ ʚʳʙʨʘʥ ʥʘʠʣʫʯʰʠʡ ʤʝ-

ʪʦʜ ï ʤʝʪʦʜ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ. ʇʦʣʫʯʝʥʥʘʷ ʤʦʜʝʣʴ 

ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ. ʆʜ-

ʥʘʢʦ ʥʫʞʥʦ ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ ʨʝʯʴ ʠʜʝʪ ʦ ʟʜʦʨʦʚʴʝ 

ʧʘʮʠʝʥʪʘ, ʧʦʵʪʦʤʫ ʥʝʣʴʟʷ ʦʩʥʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ 

ʜʘʥʥʫʶ ʤʦʜʝʣʴ, ʥʦ ʝʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʢʘʢ ʨʝʢʦ-

ʤʝʥʜʘʪʝʣʴʥʫʶ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʨʝ-

ʢʦʤʝʥʜʦʚʘʪʴ ʧʘʮʠʝʥʪʫ ʧʨʦʡʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙ-

ʩʣʝʜʦʚʘʥʠʝ, ʝʩʣʠ ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʝ ʦʙʱʝʛʦ ʦʩʤʦʪʨʘ 

ʧʘʮʠʝʥʪʘ ʧʦʢʘʟʘʣʘ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦ-

ʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʜʠʮʠʥ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ, 

ʫʨʦʚʝʥʴ, ʣʝʡʢʦʮʠʪʦʚ ʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʊʘʢʞʝ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ 

ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʜʣʷ ʣʫʯʰʝʛʦ ʦʙʫʯʝʥʠʷ 

ʤʦʜʝʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʤʦʜʝʣʠ 

ʥʝʣʴʟʷ ʦʜʥʦʟʥʘʯʥʦ ʩʢʘʟʘʪʴ ʙʫʜʝʪ ʣʠ ʫ ʧʘʮʠʝʥʪʘ ʩʝʨ-

ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʥʦ ʤʦʞʥʦ ʨʝʢʦʤʝʥ-

ʜʦʚʘʪʴ ʧʘʮʠʝʥʪʘʤ ʧʨʦʡʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʩʣʝʜʦ-

ʚʘʥʠʝ, ʝʩʣʠ ʤʦʜʝʣʴ ʧʦʢʘʟʘʣʘ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠ-

ʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ.  

ʌʨʦʥʪʘʣʴʥʘʷ ʬʠʙʨʦʟʠʨʫʶʱʘʷ ʘʣʦʧʝʮʠʷ ʷʚʣʷʝʪʩʷ ʨʝʜʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. ɽʛʦ ʩʯʠʪʘʶʪ ʚʘʨʠʘʥʪʦʤ 

ʬʦʣʣʠʢʫʣʷʨʥʦʛʦ ʧʣʦʩʢʦʛʦ ʣʠʰʘʷ. ʆʩʥʦʚʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʬʨʦʥʪʘʣʴʥʦʡ ʬʠʙʨʦʟʠʨʫ-

ʶʱʝʡ ʘʣʦʧʝʮʠʠ ʷʚʣʷʶʪʩʷ ʨʝʮʝʩʩʠʷ ʣʦʙʥʦʡ ʠ ʚʠʩʦʯʥʦʡ ʣʠʥʠʠ ʨʦʩʪʘ ʚʦʣʦʩ, ʘ ʪʘʢʞʝ ʚʳʧʘʜʝʥʠʝ ʙʨʦʚʝʡ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʣʷʶʪʩʷ ʦʧʠʩʘʥʠʷ ʜʨʫʛʠʭ ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʥʘ ʚʦʣʦʩʠʩʪʦʡ ʯʘʩʪʠ ʛʦʣʦʚʳ, 

ʪʘʢ ʠ ʥʘ ʛʣʘʜʢʦʡ ʢʦʞʝ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ: ʚʦʚʣʝʯʝʥʠʝ ʟʘʫʰʥʳʭ ʠ ʟʘʪʳʣʦʯʥʦʡ ʦʙʣʘʩʪʝʡ, ʙʨʦʚʝʡ ʠ ʨʝʩʥʠʮ, 

ʚʦʣʦʩ ʥʘ ʢʦʞʝ ʪʫʣʦʚʠʱʘ, ʢʦʥʝʯʥʦʩʪʝʡ, ʘʢʩʠʣʷʨʥʳʭ ʠ ʣʦʙʢʦʚʳʭ ʦʙʣʘʩʪʝʡ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʚʝʥ ʚ ʦʙʣʘʩʪʠ ʣʙʘ, 

ʥʘʣʠʯʠʝ ʧʘʧʫʣ ʢʦʞʠ ʣʠʮʘ ʠ ʢʨʘʩʥʳʭ ʪʦʯʝʢ. ɺ ʦʙʟʦʨʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝ-

ʥʠʷʭ ʬʨʦʥʪʘʣʴʥʦʡ ʬʠʙʨʦʟʠʨʫʶʱʝʡ ʘʣʦʧʝʮʠʠ, ʧʨʠʚʝʜʝʥʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʟʘʙʦʣʝʚʘʥʠʷ.  

Abstract.  

Frontal fibrosing alopecia is a rare disease. It is considered a variant of follicular lichen planus.  The main 

clinical characteristics of frontal fibrosing alopecia are the recession of the frontal and temporal hairline, as well 

as the loss of eyebrows.  In recent years, descriptions of other manifestations of the disease appear, both on the 

scalp and on glabrous skin. These include: the involvement of the ear and occipital areas, eyebrows and eyelashes, 

hair on the skin of the trunk, limbs, axillary and pubic areas, visualization of veins in the forehead, the presence 

of facial skin papules and red dots. The review systematizes data on clinical manifestations of frontal fibrotic 

alopecia and presents diagnostic criteria of the disease. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʫʙʮʦʚʘʷ ʘʣʦʧʝʮʠʷ, ʬʨʦʥʪʘʣʴʥʘʷ ʬʠʙʨʦʟʠʨʫʶʱʘʷ ʘʣʦʧʝʮʠʷ, ʣʠʰʘʡ ʧʣʦʩʢʠʡ ʬʦʣʣʠ-

ʢʫʣʷʨʥʳʡ 

Keywords: scarring alopecia, frontal fibrosing alopecia, lichen planopilaris 

 

ʌʨʦʥʪʘʣʴʥʘʷ ʬʠʙʨʦʟʠʨʫʶʱʘʷ ʘʣʦʧʝʮʠʷ 

(ʌʌɸ) ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʠʤ ʟʘʙʦʣʝʚʘ-

ʥʠʝʤ. ɽʛʦ ʩʯʠʪʘʶʪ ʚʘʨʠʘʥʪʦʤ ʧʣʦʩʢʦʛʦ ʬʦʣʣʠʢʫ-

ʣʷʨʥʦʛʦ ʣʠʰʘʷ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʩ ʧʦʨʘʞʝʥʠʝʤ ʢʦʞʠ 

ʚʦʣʦʩʠʩʪʦʡ ʯʘʩʪʠ ʛʦʣʦʚʳ ʚ ʦʙʣʘʩʪʠ ʣʙʘ ʠ ʚʠʩʢʦʚ 

[13,22]. ʅʘ ʜʦʣʶ ʌʌɸ ʧʨʠʭʦʜʠʪʩʷ ʥʝ ʙʦʣʝʝ 30% 

ʬʦʣʣʠʢʫʣʷʨʥʦʛʦ ʧʣʦʩʢʦʛʦ ʣʠʰʘʷ [23].  

ɿʘʙʦʣʝʚʘʥʠʝ ʦʧʠʩʘʥʦ ʚʧʝʨʚʳʝ ʚ 1994 ʛʦʜʫ 

Kossard et al. [9]. ɸʚʪʦʨʳ ʧʨʝʜʩʪʘʚʠʣʠ ʰʝʩʪʴ ʞʝʥ-

ʱʠʥ ʩ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʨʝʮʝʩʩʠʝʡ ʣʠʥʠʠ ʨʦʩʪʘ ʚʦ-
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ʣʦʩ ʥʘ ʣʙʫ ʠ ʧʝʨʠʬʦʣʣʠʢʫʣʷʨʥʦʡ ʵʨʠʪʝʤʦʡ. ɻʠʩʪʦ-

ʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ï ʧʣʦʪʥʳʡ ʣʠʤʬʦʠʜʥʳʡ ʠʥ-

ʬʠʣʴʪʨʘʪ ʚʦʢʨʫʛ ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʚʦʣʦʩʷʥʳʭ ʬʦʣʣʠ-

ʢʫʣʦʚ ï ʙʳʣʠ ʩʭʦʜʥʳʤʠ ʩ ʪʝʤʠ, ʯʪʦ ʥʘʙʣʶʜʘʶʪʩʷ 

ʧʨʠ ʬʦʣʣʠʢʫʣʷʨʥʦʤ ʧʣʦʩʢʦʤ ʣʠʰʘʝ. ɺʩʝ ʞʝʥʱʠʥʳ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʤʝʥʦʧʘʫʟʝ ʠ ʘʚʪʦʨʳ ʥʘʟʚʘʣʠ ʟʘʙʦʣʝ-

ʚʘʥʠʝ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʡ ʬʨʦʥʪʘʣʴʥʦʡ ʬʠʙʨʦʟʠ-

ʨʫʶʱʝʡ ʘʣʦʧʝʮʠʝʡ [9]. ʏʝʨʝʟ 3 ʛʦʜʘ Kossard et al. 

[10] ʧʨʝʜʩʪʘʚʠʣʠ ʝʱʝ 10 ʧʘʮʠʝʥʪʦʢ ʩ ʜʘʥʥʳʤ ʜʝʨ-

ʤʘʪʦʟʦʤ ʠ ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ 

ʧʣʦʩʢʦʤʫ ʬʦʣʣʠʢʫʣʷʨʥʦʤʫ ʣʠʰʘʶ.   

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʦʙʩʫʞʜʝʥʠʶ ʚʦʧʨʦʩʦʚ ʵʪʠʦʧʘʪʦʛʝ-

ʥʝʟʘ, ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʧʦʜʭʦʜʦʚ ʢ ʪʝʨʘ-

ʧʠʠ ʜʘʥʥʦʛʦ ʜʝʨʤʘʪʦʟʘ, ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ [12, 13, 

31]. ʈʦʩʪ ʯʠʩʣʘ ʧʫʙʣʠʢʘʮʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ 

ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʧʘʮʠʝʥʪʦʚ ʩʪʨʘʜʘʶʱʠʭ ʌʌɸ, ʤʦ-

ʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ, ʯʝʤ ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ.  

ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʝ 

ʌʌɸ 

ʕʪʠʦʧʘʪʦʛʝʥʝʟ ʌʌɸ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥ. ʇʨʝʜ-

ʧʦʣʘʛʘʝʪʩʷ ʤʫʣʴʪʠʬʘʢʪʦʨʠʘʣʴʥʳʡ ʛʝʥʝʟ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʛʦʨʤʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʬʘʢʪʦʨʦʚ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦ-

ʩʪʠ.  

Kossard et al. [9, 10] ʧʦʜʯʝʨʢʠʚʘʣʠ, ʯʪʦ ʟʘʙʦʣʝ-

ʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʨʘʟʚʠʚʘʝʪʩʷ ʫ ʞʝʥʱʠʥ ʚ ʧʝ-

ʨʠʦʜ ʤʝʥʦʧʘʫʟʳ, ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʯʘʩʪʠʝ ʛʦʨʤʦ-

ʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ɼʝʡ-

ʩʪʚʠʪʝʣʴʥʦ, ʨʘʥʥʷʷ ʤʝʥʦʧʘʫʟʘ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʫ 

14% ʧʘʮʠʝʥʪʦʚ ʩ ʌʌɸ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 6% ʚ ʦʙʱʝʡ 

ʧʦʧʫʣʷʮʠʠ [31]. ʅʝʨʝʜʢʦ (ʚ 11-13%) ʟʘʙʦʣʝʚʘʥʠʝ 

ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʩʣʝ ʛʠʩʪʨʵʢʪʦʤʠʠ [31].  

ʇʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ ʜʦ 8% ʧʘʮʠʝʥ-

ʪʦʚ ʠʤʝʶʪ ʦʪʷʛʦʱʝʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʧʦ 

ʌʌɸ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʟʘʙʦʣʝʚʘʥʠʶ [17]. ʈʝʟʫʣʴ-

ʪʘʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜ-

ʧʦʣʦʞʠʪʴ, ʯʪʦ ʌʌɸ ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚ-

ʣʝʥʥʳʤ ʠʤʤʫʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. 

ʋʩʪʘʥʦʚʣʝʥʳ ʘʩʩʦʮʠʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ c ʯʝʪʳʨʴʤʷ 

ʛʝʥʦʤʥʳʤʠ ʣʦʢʫʩʘʤʠ - 2p22.2, 6p21.1, 8q24.22 ʠ 

15q2.1. ɺ 6p21.1 - ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʨʝʛʫʣʷʮʠʠ ʠʤ-

ʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ ʤʝʪʘʙʦʣʠʟʤʝ ʢʩʝʥʦʙʠʦʪʠʢʦʚ [30].  

ʉʯʠʪʘʶʪ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʟʘʙʦʣʝʚʘʥʠʷ ʣʝʞʠʪ ʧʦ-

ʪʝʨʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʩʪʚʦʣʦʚʳʤ ʢʣʝʪʢʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʦʙʣʘ-

ʩʪʠ ʙʫʛʦʨʢʘ ʚʦʣʦʩʷʥʦʛʦ ʬʦʣʣʠʢʫʣʘ (bulge ʟʦʥʳ), ʢʦ-

ʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ 

ʯʘʩʪʴ ʵʧʠʪʝʣʠʷ ʥʘʨʫʞʥʦʛʦ ʢʦʨʥʝʚʦʛʦ ʚʣʘʛʘʣʠʱʘ ʠ 

ʷʚʣʷʝʪʩʷ ʨʝʟʝʨʚʫʘʨʦʤ ʤʫʣʴʪʠʧʦʪʝʥʪʥʪʥʳʭ ʩʪʚʦʣʦ-

ʚʳʭ ʢʣʝʪʦʢ [8].  

ɺʳʨʘʞʝʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʨʫʙʮʝʚʘʥʠʶ ʩʚʷʟʳ-

ʚʘʶʪ ʩ ʵʧʠʪʝʣʠʘʣʴʥʦ-ʤʝʟʝʥʭʠʤʘʣʴʥʳʤ ʧʝʨʝʭʦʜʦʤ 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʧʨʠʦʙʨʝʪʘʶʪ ʬʝʥʦʪʠʧ 

ʬʠʙʨʦʙʣʘʩʪʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʨʝ-

ʧʨʝʩʩʠʠ E-cadherin ʯʝʨʝʟ ʬʘʢʪʦʨʳ ʩʚʷʟʳʚʘʥʠʷ E-

box, ʪʘʢʠʝ ʢʘʢ SNAI1 (SNAIL), SNAI2 (SLUG) ʠ 

TWIST, ʘ ʪʘʢʞʝ ʘʢʪʠʚʘʮʠʠ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʙʝʣʢʦʚ 

- ʚʠʤʝʥʪʠʘʥ ʠ ʬʠʙʨʦʥʝʢʪʠʥʘ [7].  

ʉʯʠʪʘʶʪ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʠ-

ʨʦʚʘʥʠʠ ʚʦʩʧʘʣʝʥʠʷ ʠ ʬʠʙʨʦʟʘ ʠʤʝʶʪ ʪʫʯʥʳʝ 

ʢʣʝʪʢʠ [26].  

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʆʩʥʦʚʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʌʌɸ 

ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʠʣʴʪʨʘʪʘ ʚʦʢʨʫʛ ʫʩʪʴʷ 

ʠ ʧʝʨʝʰʝʡʢʘ ʚʦʣʦʩʷʥʦʛʦ ʬʦʣʣʠʢʫʣʘ. ʇʨʠ ʟʘʙʦʣʝʚʘ-

ʥʠʠ ʧʦʨʘʞʘʶʪʩʷ ʢʘʢ ʪʝʨʤʠʥʘʣʴʥʳʝ, ʪʘʢ ʠ ʧʨʦʤʝʞʫ-

ʪʦʯʥʳʝ ʚʦʣʦʩʳ, ʠ ʚʝʣʣʫʩʥʳʝ ʚʦʣʦʩʳ [6]. ʆʜʥʦʚʨʝ-

ʤʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʠʣʴʪʨʘʪʘ ʚʦʢʨʫʛ ʨʘʟʥʳʭ 

ʪʠʧʦʚ ʚʦʣʦʩ ʥʘʟʳʚʘʶʪ çʬʦʣʣʠʢʫʣʷʨʥʦʡ ʪʨʠʘʜʦʡè 

[15]. ʇʦʩʣʝʜʥʷʷ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʨʘʥʥʠʭ ʠ 

ʥʝʩʚʦʡʩʪʚʝʥʥʘ ʜʣʷ ʧʦʟʜʥʠʭ ʵʪʘʧʦʚ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʇʝʨʠʬʦʣʣʠʢʫʣʷʨʥsq ʤʦʥʦʥʫʢʣʝʘʨʥʳʡ (ʣʠʤʬʦ-

ʠʜʥʳʡ) ʠʥʬʠʣʴʪʨʘʪ ʧʦʜʭʦʜʠʪ ʚʧʣʦʪʥʫʶ ʢ ʚʦʣʦʩʷ-

ʥʳʤ ʬʦʣʣʠʢʫʣʘʤ ʠ ʣʠʰʘʝʪ ʦʪʯʝʪʣʠʚʦʩʪʠ ʛʨʘʥʠʮʫ 

ʜʝʨʤʦ-ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ (çʠʥʪʝʨʬʝʡʩ-

ʜʝʨʤʘʪʠʪè). ʅʘʙʣʶʜʘʝʪʩʷ ʚʘʢʫʦʣʠʟʘʮʠʷ ʢʣʝʪʦʢ ʙʘ-

ʟʘʣʴʥʦʛʦ ʩʣʦʷ, ʠʟʨʝʜʢʘ ʬʦʨʤʠʨʫʶʪʩʷ ʪʝʣʴʮʘ ʉʠ-

ʚʘʪʪʘ. ʀʥʬʠʣʴʪʨʘʪ ʩʦʩʪʦʠʪ ʠʟ CD8+ ʊ-ʣʠʤʬʦʮʠʪʦʚ 

ʠ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ CD20+ ɺ-ʢʣʝʪʦʢ. ʂʨʦʤʝ ʪʦʛʦ, 

ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʢʦʧʣʝ-

ʥʠʝ ʢʣʝʪʦʢ ʃʘʥʛʝʨʛʘʥʩʘ ʚ ʟʦʥʝ ʙʫʛʦʨʢʘ ʚʦʣʦʩʷʥʦʛʦ 

ʬʦʣʣʠʢʫʣʘ [12]. 

ɺʦʩʧʘʣʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʝʨʠʬʦʣʣʠʢʫʣʷʨ-

ʥʳʤ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤ ʬʠʙʨʦʟʦʤ, ʩ ʢʦʪʦʨʳʤ ʘʩʩʦ-

ʮʠʠʨʦʚʘʥʘ ʧʦʪʝʨʷ ʵʣʘʩʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ [12]. 

ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʇʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʌʌɸ ʦʧʠʩʘʥʦ ʫ 

ʞʝʥʱʠʥ (80%-85%), ʥʘʯʘʣʦ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ ʧʨʘ-

ʚʠʣʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʦʟʨʘʩʪ 55-70 ʣʝʪ, [11,21, 31]. 

ɿʘʙʦʣʝʚʘʥʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʫ ʤʫʞʯʠʥ ʠ ʜʝʪʝʡ ʢʨʘʡʥʝ 

ʨʝʜʢʦ  [3,24]  

ʆʩʥʦʚʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʌʌɸ ʷʚʣʷʶʪʩʷ ʨʝʮʝʩʩʠʷ ʣʦʙʥʦʡ ʠ ʚʠʩʦʯʥʦʡ ʣʠʥʠʠ 

ʨʦʩʪʘ ʚʦʣʦʩ, ʘ ʪʘʢʞʝ ʚʳʧʘʜʝʥʠʝ ʙʨʦʚʝʡ. ɺ ʧʦʩʣʝʜ-

ʥʠʝ ʛʦʜʳ ʧʦʷʚʣʷʶʪʩʷ ʦʧʠʩʘʥʠʷ ʜʨʫʛʠʭ ʧʨʦʷʚʣʝʥʠʡ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʥʘ ʚʦʣʦʩʠʩʪʦʡ ʯʘʩʪʠ ʛʦʣʦʚʳ, ʪʘʢ ʠ 

ʥʘ ʛʣʘʜʢʦʡ ʢʦʞʝ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ: ʚʦʚʣʝʯʝʥʠʝ ʟʘʫʰ-

ʥʳʭ ʠ ʟʘʪʳʣʦʯʥʦʡ ʦʙʣʘʩʪʝʡ, ʙʨʦʚʝʡ ʠ ʨʝʩʥʠʮ, ʚʦʣʦʩ 

ʥʘ ʢʦʞʝ ʪʫʣʦʚʠʱʘ, ʢʦʥʝʯʥʦʩʪʝʡ, ʘʢʩʠʣʷʨʥʳʭ ʠ ʣʦʙ-

ʢʦʚʳʭ ʦʙʣʘʩʪʝʡ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʚʝʥ ʚ ʦʙʣʘʩʪʠ ʣʙʘ, 

ʥʘʣʠʯʠʝ ʧʘʧʫʣ ʢʦʞʠ ʣʠʮʘ ʠ ʢʨʘʩʥʳʭ ʪʦʯʝʢ. ʎʝʣʴʶ 

ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʜʘʥʥʳʭ ʦ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʷʭ ʌʌɸ. 

ʆʩʥʦʚʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʩʠʤʧʪʦʤʦʤ 

ʌʌɸ ʷʚʣʷʝʪʩʷ ʨʝʮʝʩʩʠʷ ʟʦʥʳ ʨʦʩʪʘ ʚʦʣʦʩ. ʅʘ 

ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʟʘʙʦʣʝʚʘʥʠʷ ʚʦʢʨʫʛ ʫʩʪʴʝʚ ɺʌ 

ʠʤʝʝʪʩʷ ʵʨʠʪʝʤʘ ʠ ʥʝʙʦʣʴʰʦʝ ʰʝʣʫʰʝʥʠʝ. ʇʨʦʮʝʩʩ 

ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʟʫʜʦʤ ʠʣʠ ʧʨʦʪʝʢʘʪʴ ʙʝʩ-

ʩʠʤʧʪʦʤʥʦ. ʇʨʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʬʦʨʤʠʨʫʝʪʩʷ ʙʣʝʩʪʷʱʘʷ, çʨʘʚʥʦʤʝʨʥʦ ʙʣʝʜʥʘʷè ʧʦ-

ʣʦʩʘ ʨʫʙʮʦʚʦʡ ʘʣʦʧʝʮʠʠ ʰʠʨʠʥʦʡ ʦʪ 1 ʜʦ 8 ʩʤ. ʍʘ-

ʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʢʦʥʪʨʘʩʪʘ ʚ ʦʙʣʘʩʪʠ ʧʦʣʦʩʳ ʨʫʙ-

ʮʦʚʦʡ ʘʣʦʧʝʮʠʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʬʦʪʦʩʪʘʨʝʥʠʷ ʥʘ 

ʢʦʞʝ ʣʙʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʚʦʣʴʥʦ ʯʝʪʢʦ ʧʨʝʜʧʦʣʦ-

ʞʠʪʴ ʠʩʭʦʜʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʠʥʠʠ ʨʦʩʪʘ ʚʦʣʦʩ. ɺ 

ʟʦʥʝ ʨʫʙʮʦʚʦʡ ʘʣʦʧʝʮʠʠ ʩʦʭʨʘʥʷʶʪʩʷ ʝʜʠʥʠʯʥʳʝ 

ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʚʦʣʦʩʳ. ʃʠʥʠʷ ʨʦʩʪʘ ʚʦʣʦʩ ʥʝʨʝʜʢʦ 

ʧʨʠʦʙʨʝʪʘʝʪ ʟʫʙʯʘʪʫʶ ʬʦʨʤʫ.  

ʋ ʧʦʜʘʚʣʷʶʱʝʛʦ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ (ʦʪ 40% ʜʦ 

95%) ʦʪʤʝʯʘʝʪʩʷ ʨʘʟʨʝʞʝʥʥʦʩʪʴ ʙʨʦʚʝʡ, ʢʦʪʦʨʘʷ ʚ 

ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝ (56%) ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʠʭ ʯʘʩʪʠʯʥʳʤ ʚʳʧʘʜʝʥʠʝʤ, ʥʝʩʢʦʣʴʢʦ ʨʝʞʝ (24%) ï 

ʜʠʬʬʫʟʥʳʤ [2]. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʧʦʨʘʞʝʥʠʝ ʙʨʦʚʝʡ 
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ʥʝ ʩʚʦʡʩʪʚʝʥʥʦ ʬʦʣʣʠʢʫʣʷʨʥʦʤʫ ʧʣʦʩʢʦʤʫ ʣʠʰʘʶ 

ʠ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʌʌɸ. ɺʳʧʘʜʝʥʠʝ 

ʙʨʦʚʝʡ ʤʦʞʝʪ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʨʝʮʝʩʩʠʠ ʣʦʙʥʦ-ʚʠ-

ʩʦʯʥʦʡ ʣʠʥʠʠ ʚʦʣʦʩ ʠʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ [31]. ɺʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʜʘʥ-

ʥʦʛʦ ʧʨʠʟʥʘʢʘ ʧʦʟʚʦʣʠʣʘ ʚʢʣʶʯʠʪʴ ʝʛʦ ʚ ʧʝʨʝʯʝʥʴ 

ʙʦʣʴʰʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʌʌɸ ʥʘʨʷʜʫ 

ʩ ʨʫʙʮʦʚʦʡ ʘʣʦʧʝʮʠʠ ʚ ʦʙʣʘʩʪʠ ʣʙʘ ʠ ʚʠʩʢʦʚ [32, 

29]. ʇʨʠ ʪʷʞʝʣʦʤ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝ ʙʦʣʝʝ 

ʯʝʤ ʫ 15% ʧʘʮʠʝʥʪʦʚ, ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʚʳʧʘʜʝ-

ʥʠʝ ʨʝʩʥʠʮ [31]. 

ʇʦʨʘʞʝʥʠʝ ʟʘʫʰʥʦʡ ʠ ʟʘʪʳʣʦʯʥʦʡ ʦʙʣʘ-

ʩʪʝʡ 

ʂʘʢ ʧʨʘʚʠʣʦ ʜʣʷ ʌʌɸ ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʧʦʨʘʞʝ-

ʥʠʝ ʜʨʫʛʠʭ ʫʯʘʩʪʢʦʚ ʢʦʞʠ ʚʦʣʦʩʠʩʪʦʡ ʯʘʩʪʠ ʛʦ-

ʣʦʚʳ. ʆʜʥʘʢʦ ʫ ʨʷʜʘ ʧʘʮʠʝʥʪʦʢ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʘ-

ʜʝʥʠʝ ʚʦʣʦʩ ʚ ʟʘʪʳʣʦʯʥʦʡ ʦʙʣʘʩʪʠ, ʦʥʦ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʫ 7%-15% ʙʦʣʴʥʳʭ 

[13] ʠ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴʩʷ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ 

ʟʘʫʰʥʳʭ ʦʙʣʘʩʪʝʡ. 

ɺʦʚʣʝʯʝʥʠʝ ʚʦʣʦʩʷʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʘʢʩʠʣʣʷʨ-

ʥʳʭ ʩʢʣʘʜʦʢ ʠ ʛʣʘʜʢʦʡ ʢʦʞʠ  

ʅʝ ʠʩʢʣʶʯʝʥʦ ʚʦʚʣʝʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʚʦʣʦʩ ʪʫ-

ʣʦʚʠʱʘ, ʢʦʥʝʯʥʦʩʪʝʡ [25], ʧʦʜʤʳʰʝʯʥʳʭ ʠ ʣʦʙʢʦ-

ʚʳʭ ʦʙʣʘʩʪʝʡ [16]. ʇʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ ʦʥʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ 53% ʧʘʮʠʝʥʪʦʚ [27]. 

ɺʦʚʣʝʯʝʥʠʝ ʚʝʣʣʫʩʥʳʭ ʚʦʣʦʩ ʪʫʣʦʚʠʱʘ ʠ ʢʦ-

ʥʝʯʥʦʩʪʝʡ ʚʧʝʨʚʳʝ ʙʳʣʦ ʦʧʠʩʘʥʦ ʚ 1997 ʛʦʜʫ [10]. 

ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʠʬʬʫʟʥʦʝ 

ʚʳʧʘʜʝʥʠʝ ʚʦʣʦʩ ʙʝʟ ʚʠʜʠʤʳʭ ʷʚʣʝʥʠʡ ʨʫʙʮʝʚʘʥʠʷ.  

ʇʘʧʫʣʳ ʢʦʞʠ ʣʠʮʘ  

ʇʦʨʘʞʝʥʠʝ ʢʦʞʠ ʣʠʮʘ ʚ ʚʠʜʝ ʧʘʧʫʣ ʚʧʝʨʚʳʝ 

ʙʳʣʠ ʦʧʠʩʘʥʳ ʚ 2009 ʛʦʜʫ Tan K.T. et Messenger 

A.G. [25]. ɸʚʪʦʨʳ ʧʨʝʜʩʪʘʚʠʣʠ ʧʘʮʠʝʥʪʢʫ ʩ ʌʌɸ ʠ 

ʧʘʧʫʣʘʤʠ, ʧʦʜʦʙʥʳʤʠ ʬʦʣʣʠʢʫʣʷʨʥʦʤʫ ʛʠʧʝʨʢʝʨʘ-

ʪʦʟʫ, ʚ ʦʙʣʘʩʪʠ ʣʙʘ ʠ ʱʝʢ. ʆʜʥʘʢʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʝ ʙʳʣʦ ʠ ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʘʷ ʦʩʥʦʚʘ ʧʨʦʮʝʩʩʘ ʥʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ.  

ʇʦʟʞʝ, Donati, A. et al. [4] ʪʘʢʞʝ ʦʧʠʩʘʣʠ ʬʦʣ-

ʣʠʢʫʣʷʨʥʳʝ ʤʠʢʨʦʧʘʧʫʣʳ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʚʦʩʧʘʣʝ-

ʥʠʷ ʧʨʠ ʌʌɸ. ʇʘʧʫʣʳ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʜʠʬ-

ʬʫʟʥʦ ʥʘ ʢʦʞʝ ʣʠʮʘ ʠ ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʤʠ ʚ 

ʚʠʩʦʯʥʦʡ ʦʙʣʘʩʪʠ. ɺ ʭʦʜʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʙʳʣ ʚʳʷʚʣʝʥ ʪʠʧʠʯʥʳʡ ʠʥʬʠʣʴʪʨʘʪ ʚʦʢʨʫʛ 

ʚʝʣʣʫʩʥʳʭ ʚʦʣʦʩ. ʅʝʩʢʦʣʴʢʦ ʧʦʟʜʥʝʝ Pedrosa A.F. et 

al. [19] ʧʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʘʣʦ-

ʛʠʯʥʳʭ ʧʘʧʫʣ ʥʘ ʣʠʮʝ ʦʙʥʘʨʫʞʠʣʠ ʠʥʫʶ ʛʠʩʪʦʣʦ-

ʛʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʥʝ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʘʧʫʣ ʥʘ ʢʦʞʝ ʣʠʮʘ, ʧʦ ʠʭ ʜʘʥʥʳʤ, 

ʷʚʣʷʣʘʩʴ ʛʠʧʝʨʧʣʘʟʠʷ ʩʘʣʴʥʳʭ ʞʝʣʝʟ ʙʝʟ ʘʩʩʦʮʠʘ-

ʮʠʠ ʩ ʚʝʣʫʩʦʤ ʠʣʠ ʣʠʭʝʥʦʠʜʥʳʤ ʠʥʬʠʣʴʪʨʘʪʦʤ. 

ɺʝʨʦʷʪʥʦ, ʜʘʥʥʳʝ ʧʘʧʫʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦ-

ʤʝʞʫʪʦʯʥʳʡ ʵʪʘʧ ʤʝʞʜʫ ʥʘʯʘʣʴʥʳʤ ʣʠʭʝʥʦʠʜʥʳʤ 

ʚʦʩʧʘʣʝʥʠʝʤ ʠ ʢʦʥʝʯʥʦʡ ʘʪʨʦʬʠʠ ʢʦʞʠ ʙʝʟ ʚʦʣʦʩʷ-

ʥʳʭ ʬʦʣʣʠʢʫʣʦʚ. 

ʂʨʘʩʥʳʝ ʧʘʧʫʣʳ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʥʦʩʠʮʳ 

ɽʱʝ ʦʜʥʠʤ ʚʘʨʠʘʥʪʦʤ ʧʦʨʘʞʝʥʠʷ ʢʦʞʠ ʣʠʮʘ 

ʧʨʠ ʌʌɸ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʢʨʘʩʥʳʭ ʪʦʯʝʢ ʚ ʦʙʣʘ-

ʩʪʠ ʧʝʨʝʥʦʩʠʮʳ. ʆʥʠ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʳ Pirmez R., et 

al. ʚ 2014 ʛʦʜʫ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʟʚʦʣʠʣʠ ʠʭ ʪʘʢʞʝ ʩʯʠʪʘʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʨʘʞʝ-

ʥʠʷ ʚʝʣʣʫʩʥʳʭ ʚʦʣʦʩ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʥʦʩʠʮʳ ʩ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝʤ ʚʦʩʧʘʣʝʥʠʷ ʠ ʥʝʙʦʣʴʰʦʛʦ ʬʦʣʣʠʢʫ-

ʣʷʨʥʦʛʦ ʛʠʧʝʨʢʝʨʘʪʦʟʘ. ɸʚʪʦʨ ʫʢʘʟʳʚʘʣ, ʯʪʦ ʘʥʘʣʦ-

ʛʠʯʥʳʝ ʚʳʩʳʧʘʥʠʷ ʠʥʦʛʜʘ ʬʦʨʤʠʨʫʶʪʩʷ ʠ ʚ ʦʙʣʘ-

ʩʪʠ ʙʨʦʚʝʡ, ʥʦ ʠʭ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ [20]. 

ɺʳʩʳʧʘʥʠʷ ʢʨʘʩʥʦʛʦ ʧʣʦʩʢʦʛʦ ʣʠʰʘʷ ʥʘ 

ʢʦʞʝ ʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʢʘʭ 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʚʳʩʳʧʘʥʠʡ ʢʨʘʩʥʦʛʦ ʧʣʦʩʢʦʛʦ 

ʣʠʰʘʷ ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʌʌɸ, ʦʜʥʘʢʦ 

ʠʟʨʝʜʢʘ ʦʥʦ ʥʘʙʣʶʜʘʝʪʩʷ. ʊʘʢ Tan K. T. ʠ Messenger 

A. G. [25] ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʜʘʥʥʳʝ ʦ 18 ʞʝʥʱʠʥʘʭ 

ʩ ʜʘʥʥʳʤ ʜʝʨʤʘʪʦʟʦʤ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʧʦʨʘʞʝ-

ʥʠʝ ʩʣʠʟʠʩʪʳʭ ʧʦʣʦʩʪʠ ʨʪʘ ʫ 3ʭ ʠʟ ʥʠʭ (17%), ʛʝʥʠ-

ʪʘʣʠʡ ï ʫ ʦʜʥʦʡ ʧʘʮʠʝʥʪʢʠ ʠ ʛʣʘʜʢʦʡ ʢʦʞʠ ï ʫ ʦʜ-

ʥʦʡ ʧʘʮʠʝʥʪʢʠ. Olszewska M. Et al. ʥʘʙʣʶʜʘʣʠ 12 

ʧʘʮʠʝʥʪʦʢ ʩ ʩʦʯʝʪʘʥʠʝʤ ʚʫʣʴʚʦ-ʚʘʛʠʥʘʣʴʥʦ-ʛʠʥʛʠ-

ʚʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʧʦʨʘʞʝʥʠʝʤ ʚʦʣʦʩʠʩʪʦʡ ʯʘʩʪʠ 

ʛʦʣʦʚʳ, ʫ 6 ʠʟ ʥʠʭ ʧʦʨʘʞʝʥʠʝ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ 

ʩʦʯʝʪʘʣʦʩʴ ʩ ʌʌɸ, ʘ ʚ 2ʭ ʩʣʫʯʘʷʭ ï ʩ ʌʌɸ ʠ ʬʦʣ-

ʣʠʢʫʣʷʨʥʳʤ ʣʠʰʘʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦ [18]. ʀʤʝʝʪʩʷ 

ʪʘʢʞʝ ʝʜʠʥʠʯʥʳʝ ʦʧʠʩʘʥʠʷ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʢʨʘʩ-

ʥʦʛʦ ʧʣʦʩʢʦʛʦ ʣʠʰʘʷ ʧʦʨʘʞʝʥʠʷ ʥʦʛʪʝʚʳʭ ʧʣʘʩʪʠ-

ʥʦʢ [14]. 

ʀʤʝʝʪʩʷ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʧʫʙʣʠʢʘʮʠʡ ʦ ʩʦʯʝ-

ʪʘʥʠʠ ʌʌɸ ʩ ʩʠʥʜʨʦʤʦʤ ʇʠʢʢʘʨʜʠ-ʃʘʩʩʶʵʨʘ-ɻʨʵ-

ʭʝʤʘ-ʃʠʪʪʣʘ [5, 1]. 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ 

ʆʧʠʩʘʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʷ ʌʌɸ ʢʘʢ 

ʥʘ ʢʦʞʝ ʚʦʣʦʩʠʩʪʦʡ ʯʘʩʪʠ ʛʦʣʦʚʳ, ʪʘʢ ʠ ʜʨʫʛʠʭ ʣʦ-

ʢʘʣʠʟʘʮʠʡ ʷʚʠʣʦʩʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʠʘ-

ʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʟʘʙʦʣʝʚʘʥʠʷ.  

Tolkachjov S. N. et al. [28] ʧʨʝʜʣʦʞʠʣʠ ʚʚʝʩʪʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʘʩʧʦ-

ʟʥʘʚʘʥʠʷ ʌʌɸ, ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʤʫʞʯʠʥ. 

ʂ ʙʦʣʴʰʠʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ ʘʚ-

ʪʦʨʳ ʦʪʥʝʩʣʠ: 

1. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʚ ʧʘʪʦʣʦ-
ʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʣʦʙʥʦʡ ʠ ʚʠʩʦʯʥʦʡ ʣʠʥʠʠ ʨʦʩʪʘ 

ʚʦʣʦʩ ʩ ʧʝʨʠʬʦʣʣʠʢʫʣʷʨʥʦʡ ʵʨʠʪʝʤʦʡ ʠ ʰʝʣʫʰʝ-

ʥʠʝʤ ʠ ʥʘʣʠʯʠʝʤ ʦʜʠʥʦʯʥʳʭ ʚʦʣʦʩ ʚ ʧʦʨʘʞʝʥʥʦʡ 

ʦʙʣʘʩʪʠ  

2. ɻʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʰʘʷ 
ʧʣʦʩʢʦʛʦ ʬʦʣʣʠʢʫʣʷʨʥʦʛʦ ʚ ʙʠʦʧʪʘʪʘʭ ʠʟ ʟʦʥʳ ʨʫʙ-

ʮʦʚʦʡ ʘʣʦʧʝʮʠʠ 

ʂ ʤʘʣʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ ʦʪʥʝʩʣʠ 

ʩʣʝʜʫʶʱʠʝ: 

1. ɺʦʚʣʝʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʙʨʦʚʝʡ, ʨʝʩʥʠʮ, ʙʘ-
ʢʝʥʙʘʨʜ ʠ ʚʦʣʦʩ ʥʘ ʣʠʮʝ 

2. ɺʳʩʳʧʘʥʠʷ ʢʨʘʩʥʦʛʦ ʧʣʦʩʢʦʛʦ ʣʠʰʘʷ ʥʘ 
ʢʦʞʝ ʠ ʩʣʠʟʠʩʪʳʭ 

3. ʅʘʣʠʯʠʝ ʥʝʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʘʧʫʣ ʚ ʦʙʣʘ-
ʩʪʠ ʣʠʮʘ  

4. ʉʫʙʲʝʢʪʠʚʥʳʝ ʩʠʤʧʪʦʤʳ ʚ ʚʠʜʝ ʟʫʜʘ ʠ 

ʙʦʣʠ 

ʇʦʟʜʥʝʝ Va¶·-Galv§n, S. et al. [22] ʫʪʦʯʥʠʣʠ 

ʜʘʥʥʳʝ ʢʨʠʪʝʨʠʠ. ɸʚʪʦʨʳ ʩʦʛʣʘʩʠʣʠʩʴ ʩ ʚʢʣʶʯʝ-

ʥʠʝʤ ʚ ʙʦʣʴʰʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʣʦʢʘʣʠ-

ʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʚ ʦʙʣʘʩʪʠ ʣʙʘ ʠ ʚʠʩʢʦʚ, ʥʦ ʜʦʧʦʣ-

ʥʠʣʠ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʬʦʣʣʠʢʫʣʷʨʥʳʭ ʧʘʧʫʣ ʥʘ 

ʢʦʞʝ ʪʫʣʦʚʠʱʘ, ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʩʠʥʜʨʦʤʘ ʇʠʢ-

ʢʘʨʜʠ-ʃʘʩʩʶʵʨʘ-ɻʨʵʭʝʤʘ-ʃʠʪʪʣʘ. ɸ ʪʘʢʞʝ, ʚ ʩʚʷʟʠ 

ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩ ʚʦʣʦʩ ʚ 

ʦʙʣʘʩʪʠ ʙʨʦʚʝʡ, ʚʥʝʩʪʠ ʜʠʬʬʫʟʥʦʝ ʩʠʤʤʝʪʨʠʯʥʦʝ 
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ʨʘʟʨʝʞʝʥʠʝ ʙʨʦʚʝʡ ʚ ʙʦʣʴʰʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʢʨʠʪʝʨʠʠ.  ʊʨʠʭʦʩʢʦʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʙʳʣʦ ʧʨʝʜ-

ʣʦʞʝʥʦ ʦʪʥʝʩʪʠ ʢ ʤʘʣʳʤ ʢʨʠʪʝʨʠʷʤ, ʥʘʨʘʚʥʝ ʩ ʛʠ-

ʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʪʘʢ ʢʘʢ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩ ʪʠ-

ʧʠʯʥʦʡ ʌʌɸ ʥʝ ʪʨʝʙʫʶʪʩʷ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʝ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʜʠʘʛʥʦʟʘ. ɸʚʪʦʨʳ ʩʦʛʣʘʩʥʳ ʩ ʚʳʜʝ-

ʣʝʥʠʝʤ ʚ ʤʘʣʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʥʘʣʠʯʠʝ 

ʥʝʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʘʧʫʣ ʚ ʦʙʣʘʩʪʠ ʣʠʮʘ ʠ ʚʦʚʣʝʯʝ-

ʥʠʝ ʚ ʧʨʦʮʝʩʩ ʚʦʣʦʩ ʚ ʦʙʣʘʩʪʠ ʣʠʮʘ, ʦʜʥʘʢʦ ʧʨʝʜʣʘ-

ʛʘʶʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʪʘʢʞʝ ʥʘ ʧʦʨʘʞʝʥʠʝ ʟʘʪʳ-

ʣʦʯʥʦʡ ʦʙʣʘʩʪʠ ʠ ʚʦʣʦʩ ʥʘ ʪʝʣʝ. ʉʫʙʲʝʢʪʠʚʥʳʝ  

ʩʠʤʧʪʦʤʳ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʫʙʨʘʪʴ ʠʟ ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʠʭ ʢʨʠʪʝʨʠʝʚ. ɹʳʣʦ ʦʙʦʟʥʘʯʝʥʦ, ʯʪʦ ʜʣʷ ʧʦʩʪʘ-

ʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʌʌɸ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʦʙʦʠʭ 

ʙʦʣʴʰʠʭ ʢʨʠʪʝʨʠʝʚ ʠʣʠ ʦʜʥʦʛʦ ʙʦʣʴʰʦʛʦ ʠ ʜʚʫʭ 

ʤʘʣʳʭ ʢʨʠʪʝʨʠʝʚ.  

Tolkachjov S. N. et al. [29] ʚ ʦʪʚʝʪʥʦʤ ʦʙʨʘʱʝ-

ʥʠʠ ʩʦʛʣʘʩʠʣʩʷ ʩ ʚʥʦʩʠʤʳʤʠ ʜʦʧʦʣʥʝʥʠʷʤʠ ʠ ʦʙʨʘ-

ʪʠʣʠ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʪʘʢʠʝ ʩʫʙʲʝʢʪʠʚʥʳʝ ʧʨʠʟʥʘʢʠ 

ʢʘʢ ʟʫʜ ʠ ʙʦʣʴ ʯʘʩʪʦ ʚʳʷʚʣʷʶʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʌʌɸ ʠ ʧʦʤʦʛʘʶʪ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦ-

ʩʪʠʢʝ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʘʣʦʧʝʮʠʡ ʠ ʧʨʝʜʣʘʛʘʶʪ ʦʩʪʘ-

ʚʠʪʴ ʜʘʥʥʳʡ ʧʨʠʟʥʘʢ ʚ ʢʘʯʝʩʪʚʝ ʤʘʣʦʛʦ ʜʠʘʛʥʦʩʪʠ-

ʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ. 

ʊʘʢ ʙʳʣʠ ʠ ʚʳʜʝʣʝʥʳ ʙʦʣʴʰʠʝ ʠ ʤʘʣʳʝ ʜʠʘ-

ʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʜʣʷ ʌʌɸ. ʂ ʙʦʣʴʰʠʤ ʜʠʘ-
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SUDDEN CARDIAC DEATH RISK STRATIFICATION AND THE ROLE OF THE IMPLANTABLE 
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ɸʥʥʦʪʘʮʠʷ:  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʨʠʩʢʘ ʚʥʝʟʘʧʥʦʡ ʩʝʨʜʝʯʥʦʡ ʩʤʝʨʪʠ ʠ ʨʦʣʴ ʠʤ-

ʧʣʘʥʪʠʨʫʝʤʦʛʦ ʩʝʨʜʝʯʥʦʛʦ ʜʝʬʠʙʨʠʣʣʷʪʦʨʘ. 

Abstract: This article discusses the risk stratification of sudden cardiac death and the role of an implantable 

cardiac defibrillator. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʠʧʝʨʪʨʦʬʠʯʝʩʢʘʷ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ, ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʨʠʩʢʘ, ʚʥʝʟʘʧʥʘʷ ʩʝʨʜʝʯʥʘʷ 

ʩʤʝʨʪʴ, ʦʙʤʦʨʦʢ, ʬʠʙʨʠʣʣʷʮʠʷ ʞʝʣʫʜʦʯʢʦʚ, ʞʝʣʫʜʦʯʢʦʚʘʷ ʪʘʭʠʢʘʨʜʠʷ. 

Keywords: Hypertrophic cardiomyopathy, Risk stratification, Sudden cardiac death, Syncope, Ventricular 

fibrillation, Ventricular tachycardia. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ:  ɻʠʧʝʨʪʨʦʬʠʯʝʩʢʘʷ ʢʘʨ-

ʜʠʦʤʠʦʧʘʪʠʷ (ɻʂʄʇ) ʩʚʷʟʘʥʘ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʨʠʩʢʦʤ ʚʥʝʟʘʧʥʦʡ ʩʝʨʜʝʯʥʦʡ ʩʤʝʨʪʠ (ɺʉʄ). ʋʯʠ-

ʪʳʚʘʷ ʥʝʦʜʥʦʨʦʜʥʫʶ ʧʨʠʨʦʜʫ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʨʠʩʢʘ ʣʶʜʝʡ ʩ ɻʂʄʇ ʦʩʪʘʝʪʩʷ 

ʩʣʦʞʥʦʡ. ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʜʣʷ ɺʉʄ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ɻʂʄʇ ʚʢʣʶʯʘʶʪ ʘʥʘʤʥʝʟ ʬʠʙʨʠʣʣʷʮʠʠ ʞʝʣʫʜʦʯ-

ʢʦʚ (ʌɾ), ʫʩʪʦʡʯʠʚʫʶ ʞʝʣʫʜʦʯʢʦʚʫʶ ʪʘʭʠʢʘʨʜʠʶ 
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(ɾʊ) ʠʣʠ ɺʉʄ; ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ʚʥʝʟʘʧʥʦʡ 

ʩʤʝʨʪʠ ʦʪ ɻʂʄʇ; ʥʝʦʙʲʷʩʥʠʤʳʡ ʦʙʤʦʨʦʢ; ʥʝʫʩʪʦʡ-

ʯʠʚʘʷ ʞʝʣʫʜʦʯʢʦʚʘʷ ʪʘʭʠʢʘʨʜʠʷ; ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʙʦʣʝʝ 3 ʩʤ; ʠ ʥʝ-

ʥʦʨʤʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ɸɼ) 

ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʢʠ.   ʅʝʜʘʚʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦ-

ʜʝʣʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʘ ɻʂʄʇ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʙʦʣʝʝ ʪʦʯʥʦ ʦʮʝʥʠʚʘʝʪ ʨʠʩʢ ɺʉʄ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ɻʂʄʇ. ɼʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʤʧʣʘʥʪʘʮʠʷ ʠʤ-

ʧʣʘʥʪʠʨʫʝʤʦʛʦ ʩʝʨʜʝʯʥʦʛʦ ʜʝʬʠʙʨʠʣʣʷʪʦʨʘ (ʀʂɼ) 

ʵʬʬʝʢʪʠʚʥʘ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ɺʉʄ ʧʫʪʝʤ ʧʨʝʢʨʘ-

ʱʝʥʠʷ ɾʊ / ʌɾ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʨʠʩʢʦʤ, ʚʘʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʥʝʣʴʟʷ ʥʝʜʦʦʮʝʥʠʚʘʪʴ. ɻʠʧʝʨʪʨʦʬʠʯʝʩʢʘʷ ʢʘʨʜʠʦ-

ʤʠʦʧʘʪʠʷ (ɻʂʄʇ) ʩʚʷʟʘʥʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ 

ʚʥʝʟʘʧʥʦʡ ʩʝʨʜʝʯʥʦʡ ʩʤʝʨʪʠ (ɺʉʄ). ɻʂʄʇ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʠʯʠʥʦʡ 

ɺʉʉ ʫ ʣʠʮ ʤʦʣʦʞʝ 40 ʣʝʪ. ʍʦʪʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʟʘ-

ʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɺʉʉ 

ʩʦʩʪʘʚʣʷʣ 6% ʚ ʛʦʜ, ʧʦʟʜʥʝʝ ʙʳʣʦ ʧʨʠʟʥʘʥʦ, ʯʪʦ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʟʘʚʳʰʝʥʥʳʤ ʠʟ-ʟʘ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʧʨʝʜʚʟʷʪʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʢ 

ʮʝʥʪʨʘʤ ʪʨʝʪʠʯʥʦʡ ʧʦʤʦʱʠ. ʅʝʜʘʚʥʠʝ ʦʮʝʥʢʠ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1% ʚ ʛʦʜ 

ʠʣʠ ʤʝʥʝʝ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʘʨʠʪʤʠʝʡ, 

ʧʨʠʚʦʜʷʱʝʡ ʢ ɺʉʄ ʧʨʠ ɻʂʄʇ, ʷʚʣʷʝʪʩʷ ʬʠʙʨʠʣ-

ʣʷʮʠʷ ʞʝʣʫʜʦʯʢʦʚ (ʌɾ). ɸʩʪʠʩʪʦʣʠʷ, ʘʪʨʠʦʚʝʥʪʨʠ-

ʢʫʣʷʨʥʘʷ ʙʣʦʢʘʜʘ, ʥʘʣʠʯʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʚʦ-

ʜʷʱʠʭ ʧʫʪʝʡ, ʤʝʨʮʘʪʝʣʴʥʦʡ ʘʨʠʪʤʠʠ ʠ ʙʝʟʠʤʧʫʣʴ-

ʩʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʘʢʞʝ ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʢʘʢ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʵʪʠʦʣʦʛʠʠ. 

ʅʝʜʘʚʥʠʝ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʟʘʷʚʣʝʥʠʷ ʠ ʨʫʢʦʚʦ-

ʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ʧʳʪʘʣʠʩʴ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ 

ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ. ʕʪʘ ʩʪʘʪʴʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʟʦʨ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʠʩʢʫ ɺʉʄ ʚ ɻʂʄʇ ʠ ʦʙʩʫʜʠʪʴ ʨʦʣʴ ʠʤʧʣʘʥʪʠʨʫʝ-

ʤʦʛʦ ʩʝʨʜʝʯʥʦʛʦ ʜʝʬʠʙʨʠʣʣʷʪʦʨʘ (ʀʂɼ) ʚ ʵʪʦʡ ʧʦ-

ʧʫʣʷʮʠʠ.  ʊʨʘʜʠʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʜʣʷ ɺʉʄ ʚ 

ɻʂʄʇ ʚʢʣʶʯʘʣʠ: (1) ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʣʠʯʥʳʡ 

ʘʥʘʤʥʝʟ ʌɾ, ʫʩʪʦʡʯʠʚʫʶ ʞʝʣʫʜʦʯʢʦʚʫʶ ʪʘʭʠʢʘʨ-

ʜʠʶ (ɾʊ) ʠʣʠ ɺʉʄ; (2) ʩʝʤʝʡʥʘʷ ʠʩʪʦʨʠʷ ʚʥʝʟʘʧ-

ʥʦʡ ʩʤʝʨʪʠ ʫ ʨʦʜʩʪʚʝʥʥʠʢʘ ʧʝʨʚʦʡ ʣʠʥʠʠ ʩ ɻʂʄʇ; 

(3) ʥʝʦʙʲʷʩʥʠʤʳʡ ʦʙʤʦʨʦʢ; (4) ʅʝʫʩʪʦʡʯʠʚʘʷ ɾʊ 

(ʅɾʊ); (5) ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ (ʃɾ) ʙʦʣʝʝ 3 ʩʤ; ʠ (6) ʥʝʥʦʨʤʘʣʴʥʘʷ ʨʝ-

ʘʢʮʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ɸɼ) ʚʦ ʚʨʝʤʷ ʪʨʝ-

ʥʠʨʦʚʢʠ (ʊʘʙʣʠʮʘ 1). ɼʘʥʥʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʧʨʦʚʝʨʝʥʳ ʠʣʠ 

ʧʦʷʚʠʣʠʩʴ ʥʝʜʘʚʥʦ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. 

 

ʃʠʯʥʘʷ ʠʩʪʦʨʠʷ ʞʝʣʫʜʦʯʥʦʡ ʪʘʭʠʢʘʨʜʠʠ / 

ʞʝʣʫʜʦʯʥʦʡ ʬʠʙʨʠʣʣʷʮʠʠ ʠʣʠ ʚʥʝʟʘʧʥʦʡ ʩʝʨ-

ʜʝʯʥʦʡ ʩʤʝʨʪʠ.  

ɺʦʟʤʦʞʥʦ, ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ 

ɻʂʄʇ ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ɺʉʄ ʠʣʠ ʫʩʪʦʡʯʠʚʦʡ 

ɾʊ ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʨʠʩʢ ʧʦʚʪʦʨʥʳʭ ʵʧʠʟʦʜʦʚ. 

Cecchi ʠ ʢʦʣʣʝʛʠ ʦʧʠʩʘʣʠ ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

33 ʧʘʮʠʝʥʪʦʚ ʩ ɻʂʄʇ ʧʦʩʣʝ ʨʝʘʥʠʤʠʨʦʚʘʥʥʦʡ 

ʦʩʪʘʥʦʚʢʠ ʩʝʨʜʮʘ. ɹʝʟʨʝʮʠʜʠʚʥʘʷ ʯʘʩʪʦʪʘ ʧʦʚʪʦʨ-

ʥʦʡ ʦʩʪʘʥʦʚʢʠ ʩʝʨʜʮʘ ʩʦʩʪʘʚʠʣʘ 83%, 65% ʠ 53% 

ʯʝʨʝʟ 1 ʛʦʜ, 5 ʣʝʪ ʠ 10 ʣʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʧʦʩʣʝʜ-

ʩʪʚʠʠ, Elliott ʠ ʢʦʣʣʝʛʠ ʩʦʦʙʱʠʣʠ ʦ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʚ ʥʝʙʦʣʴʰʦʡ ʩʝʨʠʠ ʠʟ 16 ʧʘʮʠʝʥʪʦʚ ʩ ɻʂʄʇ ʩ ʩʚʠ-

ʜʝʪʝʣʷʤʠ ʨʝʘʥʠʤʠʨʦʚʘʥʥʦʡ ʌɾ ʠʣʠ ʩʠʥʢʦʧʘʣʴʥʦʡ 

ɾʊ / ʌɾ ʧʨʠ ʣʝʯʝʥʠʠ ʥʠʟʢʠʤʠ ʜʦʟʘʤʠ ʘʤʠʦʜʘʨʦʥʘ 

ʠʣʠ ʀʂɼ. ɺʦʩʝʤʴ ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʥʘʯʘʪʳ ʥʘ ʥʠʟ-

ʢʠʭ ʜʦʟʘʭ ʘʤʠʦʜʘʨʦʥʘ ʠ 6 ʧʦʜʚʝʨʛʘʣʠʩʴ ʠʤʧʣʘʥʪʘ-

ʮʠʠ ʀʂɼ. 5-ʣʝʪʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʦʪ ʩʤʝʨʪʠ ʠʣʠ 

ʚʳʧʠʩʢʠ ʠʟ ʀʂɼ ʩʦʩʪʘʚʠʣʘ 59%. 

 

ʉʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ  ʚʥʝʟʘʧʥʦʡ ʩʝʨʜʝʯʥʦʡ 

ʩʤʝʨʪʠ.  

ʍʦʪʷ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʧʨʦʜʝʤʦʥ-

ʩʪʨʠʨʦʚʘʣʠ ʩʝʤʝʡʥʫʶ ʠʩʪʦʨʠʶ ɺʉʄ ʢʘʢ ʬʘʢʪʦʨ 

ʨʠʩʢʘ ɺʉʄ ʚ ʤʥʦʛʦʤʝʨʥʦʤ ʘʥʘʣʠʟʝ, ʜʨʫʛʠʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦʜʜʝʨʞʘʣʠ ʢʦʥʮʝʧʮʠʶ ʩʝʤʝʡʥʦʛʦ 

ʘʥʘʤʥʝʟʘ ʢʘʢ ʥʝʟʘʚʠʩʠʤʦʛʦ ʧʨʝʜʠʢʪʦʨʘ. ʍʦʪʷ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʘʶʪʩʷ, ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ 

ɺʉʄ ʦʙʳʯʥʦ ʩʯʠʪʘʝʪʩʷ ʟʥʘʯʠʤʳʤ, ʝʩʣʠ ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ 1 ʨʦʜʩʪʚʝʥʥʠʢ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʚʥʝʟʘʧʥʦ ʫʤʝʨ 

ʜʦ 40 ʣʝʪ ʩ ʜʠʘʛʥʦʟʦʤ ɻʂʄʇ ʠʣʠ ʙʝʟ ʥʝʛʦ ʠʣʠ ʢʦʛʜʘ 

ɺʉʄ ʠʤʝʣʘ ʤʝʩʪʦ ʫ ʨʦʜʩʪʚʝʥʥʠʢʘ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʚ 

ʣʶʙʦʤ ʚʦʟʨʘʩʪ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ɻʂʄʇ. 

Bos ʠ ʝʛʦ ʢʦʣʣʝʛʠ ʠʩʩʣʝʜʦʚʘʣʠ ʯʘʩʪʦʪʫ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʚ ʩʚʷʟʠ ʩ ʀʂɼ ʫ 177 ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ɻʂʄʇ, ʢʦʪʦʨʳʤ ʙʳʣʘ ʧʨʦ-

ʚʝʜʝʥʘ ʠʤʧʣʘʥʪʘʮʠʷ ʀʂɼ ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʧʨʦʬʠʣʘʢ-

ʪʠʢʠ ɺʉʉ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʢʘʢ ʤʠʥʠʤʫʤ 

ʦʜʥʦʛʦ ʬʘʢʪʦʨʘ ʨʠʩʢʘ. ʀʟ 177 ʧʘʮʠʝʥʪʦʚ ʫ 91 (51%) 

ʚ ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝʟʝ ʙʳʣ ɺʉʉ ʢʘʢ ʤʠʥʠʤʫʤ ʫ 1 

ʨʦʜʩʪʚʝʥʥʠʢʘ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ. ʋ ʵʪʠʭ 91 ʧʘʮʠʝʥʪʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʃɾ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ 

ʫ 86 ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʠ ʚ ʩʝʤʴʝ (21-7 

ʤʤ ʧʨʦʪʠʚ 25-9 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; P 5,04). ʂʨʦʤʝ 

ʪʦʛʦ, ʵʪʦ ʙʳʣ ʝʜʠʥʩʪʚʝʥʥʳʡ ʬʘʢʪʦʨ ʨʠʩʢʘ ʫ 42 ʧʘ-

ʮʠʝʥʪʦʚ. ɼʨʫʛʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ 

ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʀʂɼ ʚ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʚʢʣʶ-

ʯʘʣʠ (1) ʥʝʜʘʚʥʠʡ ʥʝʦʙʲʷʩʥʠʤʳʡ ʦʙʤʦʨʦʢ, (2) ʘʥʦ-

ʤʘʣʴʥʫʶ ʨʝʘʢʮʠʶ ɸɼ ʥʘ ʪʝʩʪ ʩ ʥʘʛʨʫʟʢʦʡ ʥʘ ʙʝʛʦ-

ʚʫʶ ʜʦʨʦʞʢʫ, (3) ʤʘʩʩʠʚʥʫʶ ʛʠʧʝʨʪʨʦʬʠʶ ʃɾ (! 30 

ʤʤ) ʠ (4) ʅɾʊ. ɺʦ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ 25 (14%) ʠʟ 

177 ʧʘʮʠʝʥʪʦʚ ʧʨʦʰʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʝʨʘʧʠʶ 

ʀʂɼ ʩ ʠʥʪʝʨʚʘʣʦʤ ʦʪ ʠʤʧʣʘʥʪʘʮʠʠ ʀʂɼ ʜʦ ʧʝʨʚʦʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʨʘʧʠʠ ʀʂɼ 2,7 ʛʦʜʘ. ʀʟ 91 ʧʘ-

ʮʠʝʥʪʘ ʩ ʩʝʤʝʡʥʳʤ ʘʥʘʤʥʝʟʦʤ ɺʉʄ 13 (14%) ʧʨʦ-

ʰʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʝʨʘʧʠʶ ʀʂɼ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ 12 (14%) ʠʟ 86 ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʩʝʤʝʡʥʦʛʦ 

ʘʥʘʤʥʝʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʦʪʘ ʣʝʯʝʥʠʷ ʀʂɼ ʪʘʢʞʝ 

ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ ʚ ʛʨʫʧʧʘʭ ʩ ʩʝʤʝʡʥʳʤ ʘʥʘʤʥʝʟʦʤ 

ʠ ʙʝʟ ʥʝʛʦ (3,7 / 100 ʧʨʦʪʠʚ 3,1 / 100 ʯʝʣʦʚʝʢʦ-ʣʝʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ ʘʥʘʣʠʟʝ ʛʨʫʧʧʳ (42 ʧʘʮʠʝʥʪʘ) 

ʩ ʩʝʤʝʡʥʳʤ ʘʥʘʤʥʝʟʦʤ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʬʘʢʪʦʨʘ ʨʠʩʢʘ, 4 (10%) ʠʩʧʳʪʘʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʫʶ ʪʝʨʘʧʠʶ ʀʂɼ ʩ ʯʘʩʪʦʪʦʡ ʩʦʙʳʪʠʡ 2,2 / 100 ʯʝ-

ʣʦʚʝʢʦ-ʣʝʪ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʫ 7 ʠʟ 50 ʧʘʮʠʝʥʪʦʚ 

(14%) ʩ ʀʂɼ ʧʦ ʧʨʠʯʠʥʘʤ, ʥʝ ʩʚʷʟʘʥʥʳʤ ʩ ʩʝʤʝʡ-

ʥʳʤ ʘʥʘʤʥʝʟʦʤ, ʯʘʩʪʦʪʘ ʩʣʫʯʘʝʚ ʩʦʩʪʘʚʠʣʘ 3,4 ʥʘ 

100 ʯʝʣʦʚʝʢʦ-ʣʝʪ (P 5,2). 

ʅʝʦʙʲʷʩʥʠʤʳʡ ʩʠʥʢʦʧ. 

ʆʙʤʦʨʦʢ ʧʨʠ ɻʂʄʇ ʨʘʩʧʨʦʩʪʨʘʥʝʥ. ʂʦʬʬʣʘʨʜ 

ʠ ʝʛʦ ʢʦʣʣʝʛʠ ʠʟʫʯʠʣʠ ʧʘʮʠʝʥʪʦʚ ʩ ɻʂʄʇ ʚ ʙʦʣʴ-

ʰʦʡ ʧʦʧʫʣʷʮʠʠ ʥʘ ʫʨʦʚʥʝ ʩʦʦʙʱʝʩʪʚʘ, ʯʪʦʙʳ ʦʧʨʝ-

ʜʝʣʠʪʴ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ɺʉʄ, ʠ ʦʙʥʘʨʫ-

ʞʠʣʠ, ʯʪʦ 43 ʠʟ 225 ʧʘʮʠʝʥʪʦʚ (19%) ʠʤʝʣʠ ʚ 

ʘʥʘʤʥʝʟʝ ʩʠʥʢʦʧ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʤʦʨʦʢ ʤʦʞʝʪ ʠʤʝʪʴ 
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ʥʝʩʢʦʣʴʢʦ ʵʪʠʦʣʦʛʠʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʜʠʘʛʥʦʩʪʠʢʫ. 

ʇʦʤʠʤʦ ʫʩʪʦʡʯʠʚʳʭ ʞʝʣʫʜʦʯʢʦʚʳʭ ʘʨʠʪʤʠʡ, ʚʦʟ-

ʤʦʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʙʤʦʨʦʢʘ ʧʨʠ ɻʂʄʇ ʚʢʣʶ-

ʯʘʶʪ ʘʨʠʪʤʠʯʝʩʢʠʝ ʵʪʠʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʧʘʨʦʢʩʠʟ-

ʤʘʣʴʥʘʷ ʬʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʝʨʜʠʡ ʠʣʠ SVT ʠ ʧʦʣ-

ʥʘʷ ɸɺ ï ʙʣʦʢʘʜʘ,  ʠʣʠ ʜʠʩʬʫʥʢʮʠʷ ʩʠʥʫʩʦʚʦʛʦ 

ʫʟʣʘ. ʇʝʨʚʠʯʥʳʝ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʚʢʣʶʯʘʶʪ ʦʙʩʪʨʫʢʮʠʶ ʦʪʪʦʢʘ ʃɾ, ʘʥʦʤʘʣʴʥʳʝ ʤʝ-

ʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ ʩʦʩʫʜʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʧʨʘ-

ʚʠʣʴʥʫʶ ʚʘʟʦʜʠʣʘʪʘʮʠʶ ʠ ʥʘʨʫʰʝʥʠʝ ʥʘʧʦʣʥʝʥʠʷ 

ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ ʧʨʝʜʥʘʛʨʫʟʢʠ. ʆʙʤʦʨʦʢ, ʜʣʷ ʢʦ-

ʪʦʨʦʛʦ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ, ʩʚʷʟʘʥ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ɺʉʉ. ʉʧʠʨʠʪʦ ʠ ʝʛʦ 

ʢʦʣʣʝʛʠ ʦʮʝʥʠʣʠ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʦʙʤʦʨʦʢʦʤ ʠ 

ɺʉʄ ʫ 1511 ʧʘʮʠʝʥʪʦʚ ʩ ɻʂʄʇ. ʆʙʤʦʨʦʢ ʠʤʝʣ ʤʝ-

ʩʪʦ ʫ 205 ʧʘʮʠʝʥʪʦʚ (14%), ʚ ʪʦʤ ʯʠʩʣʝ ʫ 153 (10%) 

ʩ ʥʝʦʙʲʷʩʥʠʤʦʡ ʵʪʠʦʣʦʛʠʝʡ ʠ ʫ 52 (3%) ʩ ʥʝʡʨʦʥʥʦ-

ʦʧʦʩʨʝʜʦʚʘʥʥʳʤ ʦʙʤʦʨʦʢʦʤ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ 

ʥʘʙʣʶʜʝʥʠʷ 5,6 ʣʝʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ ɺʉʉ ʩʦ-

ʩʪʘʚʣʷʣ 1,78 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʦʙʲʷʩʥʠʤʳʤ ʦʙʤʦʨʦ-

ʢʦʤ ʠ 0,91 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʡʨʦʥʥʦ-ʦʧʦʩʨʝʜʦʚʘʥ-

ʥʳʤ ʦʙʤʦʨʦʢʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʙʝʟ ʦʙ-

ʤʦʨʦʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʙʤʦʨʦʢʦʤ ʚ ʪʝ-

ʯʝʥʠʝ ʧʨʝʜʳʜʫʱʠʭ 6 ʤʝʩʷʮʝʚ ʢʦʵʬʬʠʮʠʝʥʪ ʨʠʩʢʘ 

(ʏʉʉ) ʩʦʩʪʘʚʠʣ 4,89 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ 

ʙʝʟ ʦʙʤʦʨʦʢʘ. ʇʘʮʠʝʥʪʳ ʦʪ 40 ʣʝʪ ʠ ʩʪʘʨʰʝ ʩ ʦʪʜʘ-

ʣʝʥʥʳʤʠ (ʙʦʣʝʝ 5 ʣʝʪ) ʵʧʠʟʦʜʘʤʠ ʦʙʤʦʨʦʢʘ ʥʝ 

ʠʤʝʣʠ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ (ʏʉʉ 0,38) ɺʉʉ.  ɺ ʟʘ-

ʷʚʣʝʥʠʠ ʦ ʩʠʥʢʦʧʝ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʢʘʨ-

ʜʠʦʣʦʛʦʚ (ACC) 2017 / ɸʤʝʨʠʢʘʥʩʢʦʡ ʢʘʨʜʠʦʣʦʛʠ-

ʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ (AHA) / ʆʙʱʝʩʪʚʘ ʨʠʪʤʘ ʩʝʨʜʮʘ 

(HRS) ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʯʪʦʙʳ ʥʝʜʘʚʥʠʡ ʥʝʦʙʲʷʩʥʠ-

ʤʳʡ ʦʙʤʦʨʦʢ ʩʯʠʪʘʣʩʷ ʥʝʟʘʚʠʩʠʤʳʤ ʧʨʝʜʠʢʪʦʨʦʤ 

ɺʉʄ ʧʨʠ ɻʂʄʇ; ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʧʣʘʥʪʘʮʠʷ 

ʀʂɼ ʷʚʣʷʝʪʩʷ ʨʘʟʫʤʥʦʡ (ʢʣʘʩʩ I). ʅʝʜʘʚʥʦ ʦʧʫʙʣʠ-

ʢʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʠʥʢʦʧʝ 2018 ɽʚʨʦʧʝʡ-

ʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʢʘʨʜʠʦʣʦʛʦʚ (ESC) ʨʝʢʦʤʝʥʜʫʶʪ 

ʠʤʧʣʘʥʪʘʮʠʶ ʀʂɼ ʧʘʮʠʝʥʪʘʤ ʩ ɻʂʄʇ ʩ ʦʙʤʦʨʦ-

ʢʦʤ ʠ ʜʨʫʛʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʫʢʘʟʳʚʘʶʱʠʤʠ ʥʘ ʚʳ-

ʩʦʢʠʡ ʨʠʩʢ ɺʉʄ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ ɻʂʄʇ 

ʨʠʩʢ- ɺʉʄ. 

ʊʘʙʣʠʮʘ 1 

ʂʣʠʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʚʥʝʟʘʧʥʦʡ ʩʝʨʜʝʯʥʦʡ ʩʤʝʨʪʠ ʧʨʠ 

ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ɼʨʫʛʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ / ʤʦʜʠʬʠʢʘʪʦʨʳ 

ɸʥʦʤʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ɸɼ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ 
ʄʘʢʩʠʤʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʆɺʊʃɾ> 30 ʤʤ ʨʪ. 

 

ɺ ʘʥʘʤʥʝʟʝ  ʌɾ, ɾʊ ʠʣʠ ɺʉʄ ʌʠʙʨʦʟ ʤʠʦʢʘʨʜʘ ʥʘ CMR-ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʉʝʤʝʡʥʘʷ ʠʩʪʦʨʠʷ ɺʉʄ ʠ ɻʂʄʇ ʃʇ ʜʠʘʤʝʪʨ / ʨʘʟʤʝʨ 

ʅʝʦʙʲʷʩʥʠʤʳʡ ʦʙʤʦʨʦʢ  ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʫʪʘʮʠʠ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʃɾ ʙʦʣʝʝ 3 ʩʤ ʄʣʘʜʰʠʡ ʚʦʟʨʘʩʪ 

 ɸʧʠʢʘʣʴʥʘʷ ʘʥʝʚʨʠʟʤʘ ʃɾ 

ʅʝʫʩʪʦʡʯʠʚʘʷ ʞʝʣʫʜʦʯʢʦʚʘʷ ʪʘʭʠʢʘʨʜʠʷ. 

ʍʦʪʷ ʫʩʪʦʡʯʠʚʘʷ ɾʊ ʷʚʥʦ ʩʚʷʟʘʥʘ ʩ ʨʠʩʢʦʤ 

ɺʉʄ, ʅɾʊ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʥʠʟʢʫʶ ʧʨʦʛʥʦ-

ʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, Spirito ʠ ʢʦʣ-

ʣʝʛʠ ʥʘʙʣʶʜʘʣʠ ʟʘ 151 ʧʘʮʠʝʥʪʦʤ ʩ ʩʠʤʧʪʦʤʘʤʠ 

ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʙʝʟ ʠʣʠ ʩ ʣʝʛʢʦʡ ʬʦʨ-

ʤʦʡ, ʙʝʟ ʨʝʮʠʜʠʚʘ ʠʣʠ ʥʝʜʘʚʥʝʛʦ ʦʙʤʦʨʦʢʘ, ʢʦʪʦ-

ʨʳʝ ʥʝ ʧʨʠʥʠʤʘʣʠ ʩʝʨʜʝʯʥʳʝ ʣʝʢʘʨʩʪʚʘ ʠ ʢʦʪʦʨʳʝ 

ʧʨʦʭʦʜʠʣʠ ʘʤʙʫʣʘʪʦʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʕʂɻ. ʀʟ 

ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʫ 42 ʙʳʣʠ ʵʧʠʟʦʜʳ ʅɾʊ, ʚʘʨʴʠʨʫ-

ʶʱʠʝʩʷ ʦʪ 3 ʜʦ 19 ʫʜʘʨʦʚ (ʫ 35 [83%] ʙʳʣʦ <10 ʫʜʘ-

ʨʦʚ), ʠ ʦʪ 1 ʜʦ 12 ʵʧʠʟʦʜʦʚ ʟʘ 24 ʯʘʩʘ (ʫ 36 [86%] 

ʙʳʣʦ <6 ʵʧʠʟʦʜʦʚ). ʇʦʩʣʝ ʩʨʝʜʥʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶ-

ʜʝʥʠʷ 4,8 ʛʦʜʘ 6 ʚʥʝʟʘʧʥʦ ʫʤʝʨʣʠ, 3 ʚ ʛʨʫʧʧʝ ʅɾʊ 

ʠ 3 ʚ ʛʨʫʧʧʝ ʙʝʟ ʅɾʊ. ɺʥʝʟʘʧʥʘʷ ʩʤʝʨʪʥʦʩʪʴ ʩʦʩʪʘ-

ʚʠʣʘ 1,4% ʚ ʛʦʜ ʜʣʷ ʛʨʫʧʧʳ ʩ ʅɾʊ ʠ 0,6% ʜʣʷ ʪʝʭ, 

ʢʪʦ ʥʝ ʠʤʝʣ (2.4). ʉʦʚʩʝʤ ʥʝʜʘʚʥʦ Monserrat ʠ ʢʦʣ-

ʣʝʛʠ ʩʦʦʙʱʠʣʠ ʦ ʩʚʦʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦ 531 ʧʘʮʠʝʥ-

ʪʘʤ ʩ ɻʂʄʇ, ʦʮʝʥʝʥʥʳʤ ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ 1988 ʠ 

2000 ʛʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʘʤʙʫʣʘʪʦʨʥʳʡ ʤʦʥʠ-

ʪʦʨʠʥʛ ʕʂɻ. ɺ ʪʝʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝ-

ʥʠʷ 70 ʤʝʩʷʮʝʚ 104 ʧʘʮʠʝʥʪʘ (19,6%) ʠʤʝʣʠ ʅɾʊ 

ʥʘ ʤʦʥʠʪʦʨʝ. ʋ ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ 30 ʣʝʪ ʠ 

ʤʣʘʜʰʝ 5-ʣʝʪʥʷʷ ʩʚʦʙʦʜʘ ʦʪ ɺʉʉ ʙʳʣʘ ʭʫʞʝ ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʅɾʊ (77,6% ʧʨʦʪʠʚ 94,1% ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ). ʆʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ ʜʣʷ ɺʉʄ ʙʳʣʦ 4,35 ʚ 

ʵʪʦʡ ʛʨʫʧʧʝ, ʥʦ ʪʦʣʴʢʦ 2,16 (ʯʪʦ ʥʝ ʜʦʩʪʠʛʣʦ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ; P 5 .1) ʫ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝ 

30 ʣʝʪ. ɺʘʞʥʦ, ʯʪʦ ʥʝ ʙʳʣʦ ʥʠʢʘʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ, ʯʘʩʪʦʪʦʡ ʠʣʠ ʯʘʩʪʦʪʦʡ ʅɾʊ, 

ʠ ʧʨʦʛʥʦʟʦʤ. Gimeno ʩ ʢʦʣʣʝʛʘʤʠ ʧʦʧʳʪʘʣʠʩʴ ʦʧʨʝ-

ʜʝʣʠʪʴ ʯʘʩʪʦʪʫ ʅɾʊ, ʚʳʟʚʘʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʦʡ, ʠ ʝʝ ʩʚʷʟʴ ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ɺʉʉ ʫ 1380 

ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʨʘʪʠʣʠʩʴ ʚ ʢʣʠʥʠʢʫ ʢʘʨʜʠʦ-

ʤʠʦʧʘʪʠʠ. ɺʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʢʠ ʫ 24 ʧʘʮʠʝʥʪʦʚ ʙʳʣ 

ʅɾʊ (ʫ 13 ʙʳʣʦ ʙʦʣʴʰʝ ʯʝʤ 1 ʟʘʧʫʩʢ ʅɾʊ), ʠ ʫ 3 

ʙʳʣ ʌɾ. ʋʧʨʘʞʥʝʥʠʷ ʅɾʊ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʧʦʚʳ-

ʰʝʥʥʳʤ ʨʠʩʢʦʤ ɺʉʄ (HR 2.82). ʂʨʦʤʝ ʪʦʛʦ, ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʥʘʛʨʫʟʢʦʡ ʅɾʊ / ʌɾ ʙʳʣʘ ʙʦʣʝʝ ʚʳʨʘ-

ʞʝʥʥʘʷ ʛʠʧʝʨʪʨʦʬʠʷ, ʫʚʝʣʠʯʝʥʥʦʝ ʣʝʚʦʝ ʧʨʝʜʩʝʨ-

ʜʠʝ ʠ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ɺʉʄ ʠʣʠ ʚʳʜʝʣʝʥʠʷ ʠʟ 

ʀʂɼ (HR 3.73). 

 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʛʠʧʦʪʝʟʝ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʝʝ ʚʳ-

ʨʘʞʝʥʥʘʷ ʛʠʧʝʨʪʨʦʬʠʷ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ɻʃɾ) 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʭʫʜʰʠʤʠ ʠʩʭʦʜʘʤʠ, ʚ ʥʝʩʢʦʣʴʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʘ ʦʮʝʥʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʳ-

ʨʘʞʝʥʥʦʩʪʴʶ ʛʠʧʝʨʪʨʦʬʠʠ ʃɾ ʠ ɺʉʉ ʚ ɻʂʄʇ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʩʚʷʟʴ (ʚ ʦʜʥʦ-

ʤʝʨʥʦʤ ʠʣʠ ʤʥʦʛʦʤʝʨʥʦʤ ʘʥʘʣʠʟʝ) ʤʝʞʜʫ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ ʃɾ ʠ ɺʉʄ. Olivotto ʠ 

ʢʦʣʣʝʛʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ 

237 ʧʘʮʠʝʥʪʦʚ ʩ ɻʂʄʇ, ʨʘʟʜʝʣʝʥʥʳʭ ʧʦ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʪʦʣʱʠʥʝ ʃɾ ʥʘ ʵʭʦʢʘʨʜʠʦʛʨʘʤʤʝ ʥʘ 5 

ʛʨʫʧʧ. ɺ ʪʝʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ 12 

ʣʝʪ 36 ʧʘʮʠʝʥʪʦʚ ʫʤʝʨʣʠ ʦʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʧʨʠʯʠʥ, ʠʟ ʢʦʪʦʨʳʭ 16 ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ 
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ɺʉʉ. ʅʝʩʢʦʣʴʢʦ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʦʥʠ ʦʙʥʘʨʫʞʠʣʠ, 

ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʃɾ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ 

ʩʚʷʟʘʥʘ ʩ ʨʠʩʢʦʤ ɺʉʉ ʠʣʠ ʦʙʱʝʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠ-

ʩʪʦʡ ʩʤʝʨʪʥʦʩʪʴʶ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɺʉʄ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ, ʟʘ ʠʩʢʣʶ-

ʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʛʨʫʧʧʘ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʪʦʣʱʠʥʳ 15 

ʤʤ ʠʣʠ ʤʝʥʝʝ ʠʤʝʣʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʦʙʨʦʢʘʯʝ-

ʩʪʚʝʥʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʚ ʛʨʫʧʧʝ ʩ ʪʦʣʱʠʥʦʡ ʃɾ 30 ʤʤ ʠ ʙʦʣʝʝ, ʫ ʧʘʮʠʝʥ-

ʪʦʚ ʩ ʜʠʘʛʥʦʟʦʤ ʜʦ 18 ʣʝʪ ʙʳʣ ʪʦʣʴʢʦ 1 ʩʣʫʯʘʡ 

ɺʉʄ, ʠ ʥʠ ʦʜʠʥ ʠʟ 24 ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʟʦʤ 

ʩʪʘʨʰʝ ʠʣʠ ʨʘʚʥʳʤ 18 ʛʦʜʘʤ. Elliott ʠ ʢʦʣʣʝʛʠ ʩʦ-

ʦʙʱʠʣʠ, ʯʪʦ ʨʠʩʢ ɺʉʄ, ʩʚʷʟʘʥʥʳʡ ʩ ʪʦʣʱʠʥʦʡ 

ʩʪʝʥʢʠ 30 ʤʤ ʠʣʠ ʙʦʣʝʝ ʫ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʜʨʫʛʠʭ ʬʘʢ-

ʪʦʨʦʚ ʨʠʩʢʘ, ʥʝʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʦʧʨʘʚʜʘʥʠʷ ʘʛʨʝʩ-

ʩʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʠ ʯʪʦ ʠʟ-ʟʘ ʪʦʛʦ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʚʥʝʟʘʧʥʳʭ ʩʤʝʨʪʝʡ ʧʨʦʠʟʦʰʣʦ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʪʦʣʱʠʥʦʡ  ʃɾ  ʤʝʥʝʝ 30 ʤʤ, ʥʘʣʠʯʠʝ 

ʣʝʛʢʦʡ ʛʠʧʝʨʪʨʦʬʠʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ, 

ʯʪʦʙʳ ʟʘʚʝʨʠʪʴ ʧʘʮʠʝʥʪʦʚ, ʯʪʦ ʫ ʥʠʭ ʙʳʣ ʭʦʨʦʰʠʡ 

ʧʨʦʛʥʦʟ. ʆʥʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʫ 630 ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ 39 ʚʥʝʟʘʧʥʦ ʫʤʝʨʣʠ ʠʣʠ ʠʤʝʣʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʜʝʣʝʥʠʷ ʠʟ ʀʂɼ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ ʦʥʠ ʦʙʥʘʨʫʞʠʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʚʝʨʦʷʪʥʦʩʪʠ ɺʉʄ ʠʣʠ ʀʂɼ ʨʘʟʨʷʜʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ, ʪʦʣʴʢʦ 10 ʠʟ 39 ʧʘʮʠʝʥʪʦʚ ʩ ɺʉʄ 

ʠʤʝʣʠ ʪʦʣʱʠʥʫ 30 ʤʤ ʠʣʠ ʙʦʣʝʝ. ʆʥʠ ʫʪʚʝʨʞʜʘʣʠ, 

ʯʪʦ ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʙʳʣ ʣʫʯ-

ʰʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ɺʉʉ. ʍʦʪʷ ʜʘʥ-

ʥʳʝ ʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ ʵʢʩʪʨʝʤʘʣʴʥʦʡ 

ʪʦʣʱʠʥʳ ʃɾ (30 ʤʤ ʠ ʙʦʣʝʝ) ʥʝʩʢʦʣʴʢʦ ʥʝʦʜʥʦ-

ʟʥʘʯʥʳ, ʢʘʞʝʪʩʷ, ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ, 

ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʨʠʩʢ ɺʉʄ ʩ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʪʦʣʱʠʥʳ. Spirito ʠ ʢʦʣʣʝʛʠ ʦʮʝʥʠʣʠ ʚʟʘʠʤʦ-

ʩʚʷʟʴ ʤʝʞʜʫ ʪʦʣʱʠʥʦʡ ʃɾ ʠ ʩʤʝʨʪʥʦʩʪʴʶ ʫ 480 ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ɻʂʄʇ. ɺ ʩʨʝʜʥʝʤ ʯʝ-

ʨʝʟ 6,5 ʣʝʪ ʨʠʩʢ ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʠ ʧʦʩʪʝʧʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʣʩʷ ʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʝʣ ʦʪ ʪʦʣʱʠʥʳ 

ʩʪʝʥʢʠ. ʅʘʧʨʠʤʝʨ, ʩʦʚʦʢʫʧʥʳʡ ʨʠʩʢ ʯʝʨʝʟ 20 ʣʝʪ 

ʧʦʩʣʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʮʝʥʢʠ ʙʳʣ ʧʦʯʪʠ ʥʫʣʝʚʳʤ 

ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʪʦʣʱʠʥʦʡ ʃɾ ʤʝʥʝʝ 20 ʤʤ, ʥʦ ʧʦ-

ʯʪʠ 40% ʚ ʵʪʠʭ 30 ʤʤ ʠʣʠ ʙʦʣʝʝ. ʇʦʢʘʟʘʪʝʣʠ ʟʘʙʦ-

ʣʝʚʘʝʤʦʩʪʠ ʥʘ 1000 ʯʝʣʦʚʝʢʦ-ʣʝʪ ʩʦʩʪʘʚʣʷʣʠ 0, 2,6, 

7,4, 11,0 ʠ 18,2 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʪʦʣʱʠʥʦʡ ʃɾ 15 ʤʤ 

ʠʣʠ ʤʝʥʝʝ, 16 ʤʤ ï 19 ʤʤ, 20ï24 ʤʤ, 25ï29 ʤʤ ʠ 30 

ʤʤ ʠʣʠ ʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦ-

ʢʘʟʘʪʝʣʠ ʙʳʣʠ ʫ ʩʘʤʳʭ ʤʘʣʝʥʴʢʠʭ ʧʘʮʠʝʥʪʦʚ; ʚ ʚʦʟ-

ʨʘʩʪʝ ʜʦ 18 ʣʝʪ ʥʘ ʠʩʭʦʜʥʦʤ ʫʨʦʚʥʝ 5 ʫʤʝʨʣʠ ʚʥʝ-

ʟʘʧʥʦ (ʯʘʩʪʦʪʘ ɺʉʄ ʩʦʩʪʘʚʠʣʘ 37,9 ʥʘ 1000 ʯʝʣʦ-

ʚʝʢʦ-ʣʝʪ). 

 

ʅʝʧʨʘʚʠʣʴʥʘʷ ʨʝʘʢʮʠʷ ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝ-

ʥʠʷ ʥʘ ʪʨʝʥʠʨʦʚʢʫ. 

ʅʝʧʨʘʚʠʣʴʥʘʷ ʩʠʩʪʝʤʥʘʷ ʨʝʘʢʮʠʷ ʩʠʩʪʦʣʠʯʝ-

ʩʢʦʛʦ ɸɼ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ɺʉʉ. ɸʥʦʤʘʣʴʥʳʡ 

ʦʪʚʝʪ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ 

ʩʠʩʪʦʣʠʯʝʩʢʦʝ ɸɼ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʥʘ 20 ʤʤ ʨʪ. 

Sadoul ʠ ʢʦʣʣʝʛʠ ʧʝʨʩʧʝʢʪʠʚʥʦ ʠʟʫʯʘʣʠ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʭ ʤʦʣʦʜʳʭ (8ï40 ʣʝʪ) ʧʘʮʠʝʥʪʦʚ ʩ ɻʂʄʇ, 

ʠʩʧʦʣʴʟʫʷ ʤʘʢʩʠʤʘʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʳʝ ʧʦ ʩʠʤʧʪʦ-

ʤʘʤ ʪʝʩʪʳ ʥʘ ʙʝʛʦʚʦʡ ʜʦʨʦʞʢʝ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʢʦʥ-

ʪʨʦʣʝʤ ɸɼ. ʀʟ 161 ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʧʘʮʠʝʥʪʘ ʫ 60 

(37%) ʙʳʣ ʘʥʦʤʘʣʴʥʳʡ ʦʪʚʝʪ. ʅʝ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴ-

ʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩ ʥʦʨʤʘʣʴʥʳʤ ʠ 

ʘʥʦʤʘʣʴʥʳʤ ʦʪʚʝʪʦʤ ɸɼ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʠʟʥʘʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ɺʉʉ, ʚʦʟʨʘʩʪʘ ʠʣʠ ʧʦʣʘ. ɺ ʪʝʯʝʥʠʝ 

ʩʨʝʜʥʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʚ 44 ʤʝʩʷʮʘ ʙʦʣʴʰʝ 

ʧʘʮʠʝʥʪʦʚ ʚ ʛʨʫʧʧʝ ʩ ʘʥʦʤʘʣʴʥʳʤ ʦʪʚʝʪʦʤ ʠʤʝʣʠ 

ɺʉʄ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʩ ʥʦʨʤʘʣʴʥʳʤ ʦʪʚʝʪʦʤ (15% 

ʧʨʦʪʠʚ 3%). ɸʥʦʤʘʣʴʥʳʡ ʦʪʚʝʪ ɸɼ ʠʤʝʣ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ 75%, ʩʧʝʮʠʬʠʯʥʦʩʪʴ 66%, 97% ʦʪʨʠʮʘ-

ʪʝʣʴʥʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ 15% ʧʦʣʦʞʠ-

ʪʝʣʴʥʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ɺʉʄ. 

 

ʈʦʣʴ ʠʤʧʣʘʥʪʘʮʠʦʥʥʦʛʦ ʜʝʬʠʙʨʠʣʣʷʪʦʨʘ 

ʩʝʨʜʮʘ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʚʥʝʰʥʝʡ ʩʤʝʨʪʠ ʩʝʨʜʮʘ 

ʧʨʠ ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ. 

ʇʦʢʘʟʘʥʠʷ ʢ ʠʤʧʣʘʥʪʘʮʠʠ ʀʂɼ ʚ ɻʂʄʇ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʥʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʣʝʯʝ-

ʥʠʶ ʘʨʠʪʤʠʡ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ, ʩ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʤʠ ʧʦʢʘʟʘʥʠʷʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʥʘʣʠʯʠʠ ʬʘʢ-

ʪʦʨʦʚ ʨʠʩʢʘ, ʦʩʘʞʜʘʚʰʠʭʩʷ ʨʘʥʝʝ. ʍʦʪʷ ʵʪʠ 

ʢʣʠʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥ-

ʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ɺʉʉ, ʧʦʣʦ-

ʞʠʪʝʣʴʥʘʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʣʶʙʦʛʦ ʦʪ-

ʜʝʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ʥʠʟʢʘʷ, ʫʯʠʪʳʚʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʫʶ ʯʘʩʪʦʪʫ ɺʉʉ. ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʩ 

ʧʦʤʦʱʴʶ ʀʂɼ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʣʝʯʝʥʠʷ ʧʘʮʠ-

ʝʥʪʦʚ ʩ ɻʂʄʇ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʧʦʜʚʝʨʞʝʥʥʳʤʠ 

ʚʳʩʦʢʦʤʫ ʨʠʩʢʫ ɺʉʄ, ʭʦʪʷ ʵʪʦ ʦʩʥʦʚʘʥʦ ʥʘ ʦʛʨʘ-

ʥʠʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʙʩʝʨʚʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘʧʨʠʤʝʨ, ʚ ʤʥʦʛʦʮʝʥʪʨʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝ-

ʝʩʪʨʘ ʀʂɼ (ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ʤʝʞʜʫ 1986 ʠ 2003 

ʛʦʜʘʤʠ) ʫ 506 ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ɻʂʄʇ 

ʀʂɼ ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʪʝʨʤʠʥʘʮʠʠ 

ɾʊ ʠʣʠ ʌɾ. ʕʪʠ ʧʘʮʠʝʥʪʳ ʩʯʠʪʘʣʠʩʴ ʧʦʜʚʝʨʞʝʥ-

ʥʳʤʠ ʚʳʩʦʢʦʤʫ ʨʠʩʢʫ ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʠ ʠʟ-ʟʘ 

ʥʘʣʠʯʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ. ɺʤʝʰʘ-

ʪʝʣʴʩʪʚʘ ʚ ʩʚʷʟʠ ʩ ʀʂɼ ʧʨʝʢʨʘʪʠʣʠ ʧʨʠʝʤ ɾʊ / ʌɾ 

ʫ 103 ʧʘʮʠʝʥʪʦʚ (20%), ʯʘʩʪʦʪʘ ʚʤʝʰʘʪʝʣʴʩʪʚ ʩʦ-

ʩʪʘʚʠʣʘ 10,6% ʠ 3,6% ʚ ʛʦʜ ʜʣʷ ʚʪʦʨʠʯʥʦʡ ʠ ʧʝʨʚʠʯ-

ʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆ'ʄʘʭʦʥʠ ʠ ʝʛʦ 

ʢʦʣʣʝʛʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʤʥʦʛʦʮʝʥʪʨʦʚʦʛʦ, ʨʝ-

ʪʨʦʩʧʝʢʪʠʚʥʦʛʦ, ʧʨʦʜʦʣʴʥʦʛʦ ʢʦʛʦʨʪʥʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ 3675 ʧʘʮʠʝʥʪʦʚ ʠ ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʫʪʚʝʨʜʠʣʠ 

ʥʦʚʫʶ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʘ ɺʉʄ (ɻʂʄʇ 

risk- ɺʉʄ). ʀʩʩʣʝʜʫʝʤʘʷ ʢʦʛʦʨʪʘ ʩʦʩʪʦʷʣʘ ʠʟ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʮʝʥʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ɻʂʄʇ, ʢʦ-

ʪʦʨʳʝ ʩʣʝʜʦʚʘʣʠ ʚ 6 ʝʚʨʦʧʝʡʩʢʠʭ ʮʝʥʪʨʘʭ. ɺ ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʧʘʮʠʝʥʪʳ ʩʪʘʨʰʝ 16 ʣʝʪ, 

ʙʝʟ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʌɾ ʠʣʠ ʫʩʪʦʡʯʠʚʦʡ ɾʊ, ʘ 

ʪʘʢʞʝ ʙʝʟ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ ʩʠʥʜʨʦ-

ʤʘʣʴʥʳʭ ʧʨʠʯʠʥ ɻʂʄʇ. ʈʠʩʢ ɺʉʉ ʯʝʨʝʟ 5 ʣʝʪ ʦʮʝ-

ʥʠʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʫʨʘʚʥʝʥʠʶ: ɺʝʨʦʷʪʥʦʩʪʴ 

ɺʉʄ ʧʨʠ 5 y = 1 - 0.998 exp (ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ ʠʥ-

ʜʝʢʩ): ʛʜʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ 5 [0,15939858 

ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ (ʤʤ)] [0.00294271 ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ 

2 (ʤʤ2)] 1 [0,0259082 ʜʠʘʤʝʪʨ (ʤʤ)] 1 [0,00446131 

ʤʘʢʩʠʤʘʣʴʥʳʡ (ʧʦʢʦʷ / ʚʘʣʴʚʘ) ʛʨʘʜʠʝʥʪ LVOT (ʤʤ 

ʨʪ.ʩʪ.)] 1 [0,4583082 ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ ɺʉʄ] 1 

[0,82639195 ʅɾʊ] 1 [0,71650361 ʥʝʦʙʲʷʩʥʠʤʳʡ ʦʙ-

ʤʦʨʦʢ] [0,01 799934 ʚʦʟʨʘʩʪʘ ʧʨʠ ʢʣʠʥʠʯʝʩʢʦʡ 

ʦʮʝʥʢʝ (ʛʦʜʳ )]. ʇʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʩʨʘʚʥʝʥʠʠ 

ʩ ʤʦʜʝʣʴʶ, ʠʩʧʦʣʴʟʫʶʱʝʡ 4 ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʘ 



ζColloquium - journal Ȼ#13(37),2019 / MEDICAL SCIENCES 129 

ʨʠʩʢʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʡ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʷ ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ. ɺ ʥʝʜʘʚʥʝʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʠ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʥʝʰʥʶʶ ʧʨʦ-

ʚʝʨʢʫ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʘ ɻʂʄʇ ʚ ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʠ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʢʦʛʦʨʪʝ (ʠʟ ʉʐɸ, 

ɽʚʨʦʧʳ, ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ɸʟʠʠ), ʆ'ʄʘʭʦʥʠ ʠ 

ʝʛʦ ʢʦʣʣʝʛʠ ʚʢʣʶʯʘʣʠ 3703 ʧʘʮʠʝʥʪʘ, ʠʟ ʢʦʪʦʨʳʭ 73 

( 2%) ʠʤʝʣʠ ɺʉʉ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʧʦʩʣʝ ʥʘʙʣʶʜʝʥʠʷ.   

ɼʘʞʝ ʩ ʫʯʝʪʦʤ ʵʪʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʪʙʦʨ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ɻʂʄʇ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʠʤʧʣʘʥʪʘʮʠʠ 

ʀʂɼ ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ɺʉʄ, ʤʦʞʝʪ 

ʙʳʪʴ ʩʣʦʞʥʳʤ ʩ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʪʦ-

ʯʝʢ ʟʨʝʥʠʷ. ʄʥʦʛʠʝ ʧʘʮʠʝʥʪʳ ʤʦʣʦʜʳ, ʠ ʚʘʞʥʦ ʦʙ-

ʩʫʜʠʪʴ ʚʦʟʤʦʞʥʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʀʂɼ, 

ʩ ʧʘʮʠʝʥʪʦʤ (ʠ ʯʘʩʪʦ ʩ ʩʝʤʴʝʡ ʧʘʮʠʝʥʪʘ). ʃʠʥ ʠ ʝʛʦ 

ʢʦʣʣʝʛʠ ʦʧʠʩʘʣʠ ʦʩʣʦʞʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʤʧʣʘʥ-

ʪʘʮʠʝʡ ʀʂɼ D ʫ 181 ʧʘʮʠʝʥʪʘ ʩ ɻʂʄʇ, ʢʦʪʦʨʳʝ 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʩʨʝʜʥʝʤ ʚ ʪʝʯʝʥʠʝ 59 `42 ʤʝʩʷʮʝʚ. 

ʍʦʪʷ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʜʣʷ ʚʢʣʶʯʝʥʠʷ (1988ï2005 

ʛʛ.). ʏʘʩʪʦʪʘ ʦʩʣʦʞʥʝʥʠʡ ʙʳʣʘ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʚ 

ʧʝʨʚʳʡ ʛʦʜ ʧʦʩʣʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ (19%); ɺʦʟʥʠʢʣʠ 

ʦʩʣʦʞʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʤʧʣʘʥʪʘʮʠʝʡ 47 

ʫʩʪʨʦʡʩʪʚ (26%), ʚ ʪʦʤ ʯʠʩʣʝ ʛʝʤʘʪʦʤʘ, ʦʩʪʨʳʡ 

ʪʨʦʤʙʦʟ ʛʣʫʙʦʢʠʭ ʚʝʥ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʧʥʝʚ-

ʤʦʪʦʨʘʢʩ, ʨʝʚʠʟʠʷ ʦʪʚʝʜʝʥʠʡ, ʠʥʬʝʢʮʠʷ ʫʩʪʨʦʡʩʪʚʘ 

ʠ ʚʳʩʦʢʠʝ ʧʦʨʦʛʠ ʜʝʬʠʙʨʠʣʣʷʮʠʠ. ʍʦʪʷ ʤʦʞʥʦ 

ʦʞʠʜʘʪʴ, ʯʪʦ ʯʘʩʪʦʪʘ ʦʩʣʦʞʥʝʥʠʡ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʠʩʪʝʤʘʭ ʀʂɼ ʙʫʜʝʪ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʦʥʠ ʚʩʝ ʞʝ ʥʝ 

ʙʫʜʫʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ. ʂʠʨʢ ʯʫʚʩʪʚʦʚʘʣ, ʯʪʦ ʝʛʦ 

ʢʦʣʣʝʛʠ ʩʦʦʙʱʠʣʠ ʜʘʥʥʳʝ ʠʟ ʜʘʪʩʢʦʛʦ ʨʝʝʩʪʨʘ 562 

ʧʘʮʠʝʥʪʦʚ, ʧʨʠʯʝʤ ʫ 9,5% ʙʳʣʦ ʢʘʢ ʤʠʥʠʤʫʤ 1 

ʦʩʣʦʞʥʝʥʠʝ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʝʩʪʨʝ ʀʂɼ 

ʆʥʪʘʨʠʦ 3340 ʧʘʮʠʝʥʪʦʚ, 172 ʧʘʮʠʝʥʪʘ (7,4%) ʩ 

ʀʂɼ, ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʧʨʦʬʠʣʘʢ-

ʪʠʢʠ, ʠ 76 (7,6%) ʜʣʷ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦ-

ʣʫʯʠʣʠ ʦʩʣʦʞʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʩʝʨʴʝʟʥʳʝ ʦʩʣʦʞʥʝ-

ʥʠʷ ʚ 3,8% ʠ 4,8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʝʢʦʤʝʥʜʘʮʠʠ 

ESC 2014 ʛʦʜʘ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ɻʂʄʇ ʨʝ-

ʢʦʤʝʥʜʫʶʪ ʠʤʧʣʘʥʪʘʮʠʶ ʀʂɼ ʫ ʩʣʝʜʫʶʱʠʭ ʧʘʮʠ-

ʝʥʪʦʚ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʦʞʠʜʘʝʤʫʶ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʙʦʣʝʝ 1 ʛʦʜʘ: (1) ʪʝʭ, ʢʪʦ ʧʝʨʝʞʠʣ 

ʦʩʪʘʥʦʚʢʫ ʩʝʨʜʮʘ ʠʟ-ʟʘ ɾʊ ʠʣʠ ʌɾ ʠʣʠ ʫ ʢʦʛʦ 

ʩʧʦʥʪʘʥʥʘʷ ʫʩʪʦʡʯʠʚʘʷ ɾʊ ʚʳʟʳʚʘʝʪ ʩʠʥʢʦʧʝ ʠʣʠ 

ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʫʶ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ (ʠʥʜʠʢʘʮʠʷ 

ʢʣʘʩʩʘ I); (2) ʧʘʮʠʝʥʪʳ ʩ 5-ʣʝʪʥʠʤ ʨʠʩʢʦʤ ʚʥʝʟʘʧ-

ʥʦʡ ʩʤʝʨʪʠ ʙʦʣʝʝ ʠʣʠ ʨʘʚʥʳʤ 6% ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʦʜʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʘ ɻʂʄʇ - ɺʉʄ ʧʦ-

ʩʣʝ ʜʝʪʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ (ʧʦʢʘʟʘʥʠʷ 

ʢʣʘʩʩʘ IIa); (3) ʧʘʮʠʝʥʪʳ ʩ 5-ʣʝʪʥʠʤ ʨʠʩʢʦʤ ʨʘʟʚʠ-

ʪʠʷ ɺʉʉ ʦʪ 4% ʜʦ 6% ʧʦʩʣʝ ʜʝʪʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ (ʧʦʢʘʟʘʥʠʷ ʢʣʘʩʩʘ IIb); ʠ (4) ʧʘʮʠʝʥʪʳ ʩ 5-

ʣʝʪʥʠʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ɺʉʉ ʤʝʥʝʝ 4% ʪʦʣʴʢʦ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʠ ʠʤʝʶʪ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʀʤ-

ʧʣʘʥʪʘʮʠʷ ʀʂɼ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʘʮʠʝʥʪʘʤ ʩ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ 5-ʣʝʪʥʠʤ ʨʠʩʢʦʤ ɺʉʄ ʤʝʥʝʝ 4% 

ʠ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʜʨʫʛʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʜʦʢʘʟʘʥʥʦʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝ-

ʥʠʝ. ʈʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ACC Foundation / 

AHA 2011 ʛʦʜʘ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ɻʂʄʇ 

ʨʝʢʦʤʝʥʜʫʶʪ ʚʩʝʩʪʦʨʦʥʥʶʶ ʩʪʨʘʪʠʬʠʢʘʮʠʶ ʨʠʩʢʘ 

ɺʉʄ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʣʶʙʦʛʦ ʠʟ ʩʣʝʜʫ-

ʶʱʝʛʦ: (1) ʣʠʯʥʘʷ ʠʩʪʦʨʠʷ ʌɾ, ʫʩʪʦʡʯʠʚʦʡ ɾʊ, 

ʠʣʠ ʩʦʙʳʪʠʷ ɺʉʄ; (2) ʩʝʤʝʡʥʘʷ ʠʩʪʦʨʠʷ ɺʉʄ; (3) 

ʥʝʦʙʲʷʩʥʠʤʳʡ ʦʙʤʦʨʦʢ; (4) ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʘʷ 

ʅɾʊ ʧʦ ʍʦʣʪʝʨʦʚʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ; ʠ (5) ʤʘʢʩʠ-

ʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʃɾ 30 ʤʤ ʠʣʠ ʙʦʣʝʝ.  

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ: 

1. Sudden Cardiac Death Risk Stratification and 

the Role of the Implantable Cardiac Defibrillator. Sei 

Iwai, MD (2019 ʛ).  
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IMPROVING THE EFFICIENCY OF THE DEVELOPMENT OF MACCHOBINSKY OIL AND GAS 

CONDENSATE FIELD USING THE TECHNOLOGY çFISHBONEè 

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʘʨʠʘʥʪʘ ʨʘʟʨʘʙʦʪʢʠ ʦʙʲʝʢʪʦʚ ʄʘʯ-

ʯʦʙʠʥʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʟ-

ʤʦʞʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ ʠʟ ʥʝʜʨ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ çfishboneè ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘ-

ʞʠʥʘʭ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʝ. 

Abstract. 

This article discusses the formation of an effective option for developing facilities of the Macchobinsky oil 

and gas condensate field, the goal of which is to ensure the maximum possible recovery of oil from the depths 

throughout using of the çfishboneè technology in horizontal wells with a positive economic assessment. 
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Keywords: Macchobinky oil field, well, geological structure, reserves, reservoir, object, reservoir, model, 

technological parameters, oil recovery, drilling. 

 

ʄʘʯʯʦʙʠʥʩʢʦʝ ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʝ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʧʨʝʜʝʣʘʭ ʄʠʨʥʠʥʩʢʦʛʦ 

ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʄʠʨʥʠʥʩʢʦʛʦ ʠ ʉʫʥʪʘʨʩʢʦʛʦ ʨʘʡʦʥʦʚ ʈʝʩ-

ʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ). ɺʳʜʝʣʝʥʦ ʜʚʘ ʦʙʲʝʢʪʘ ʨʘʟ-

ʨʘʙʦʪʢʠ (ʦʜʠʥ ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʡ ʠ ʦʜʠʥ ʛʘʟʦ-

ʚʳʡ): 

¶ ʅʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʡ ʦʙʲʝʢʪ ï ʥʝʬʪʷʥʳʝ 

ʦʪʦʨʦʯʢʠ, ʛʘʟ ʛʘʟʦʚʦʡ ʰʘʧʢʠ ʟʘʣʝʞʝʡ ʧʣʘʩʪʦʚ V-ɭ1, 

ʙʦʪʫʦʙʠʥʩʢʠʡ ʠ V-ɭ1 ʫʣʘʭʘʥʩʢʠʡ ʛʦʨʠʟʦʥʪʳ; 

¶ ɻʘʟʦʚʳʡ ʦʙʲʝʢʪ ï ʩʚʦʙʦʜʥʳʡ ʛʘʟ ʟʘʣʝʞʠ ʧʣʘ-

ʩʪʘ V-ɭ1, ʙʦʪʫʦʙʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ. 

ʅʘʯʘʣʴʥʳʝ ʠʟʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ: 

ï ʅʝʬʪʴ: ʧʦ ʢʘʪʝʛʦʨʠʠ ɸɺ1 ï 4 296 ʪʳʩ. ʪ, ʧʦ 

ʢʘʪʝʛʦʨʠʠ ɺ2 ï 2 724 ʪʳʩ. ʪ. ɺ ʮʝʣʦʤ ʧʦ ʢʘʪʝʛʦʨʠʠ 

ɸɺ1 + ɺ2 - 7 020 ʪʳʩ. ʪ.  

ï ʈʘʩʪʚʦʨʝʥʥʳʡ ʛʘʟ: ʧʦ ʢʘʪʝʛʦʨʠʠ ɸ+ɺ1 - 282 

ʤʣʥ. ʤ3, ʧʦ ʢʘʪʝʛʦʨʠʠ ɺ2 ï 181 ʤʣʥ. ʤ3. ɺ ʮʝʣʦʤ ʧʦ 

ʢʘʪʝʛʦʨʠʠ ɸɺ1 + ɺ2 - 463 ʤʣʥ. ʤ3. 

ï ʂʦʥʜʝʥʩʘʪ ʚ ʧʣʘʩʪʦʚʦʤ ʩʚʦʙʦʜʥʦʤ ʛʘʟʝ ʧʦ ʢʘ-

ʪʝʛʦʨʠʠ ɸɺ1 - 12 ʪʳʩ. ʪ. 

ʇʨʦʜʫʢʪʠʚʥʳʝ ʠʥʪʝʨʚʘʣʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʙʣʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʌɽʉ, ʧʣʦʱʘʜʠ ʥʝʬʪʝʥʦʩʥʦ-

ʩʪʠ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʚ ʧʣʘʥʝ. ʉ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʙʲʝʜʠʥʝʥʠʝ 

ʧʣʘʩʪʦʚ ʚ ʦʜʠʥ ʦʙʲʝʢʪ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦ-

ʚʘʥʥʳʤ. 

ʆʩʣʦʞʥʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷ-

ʥʳʭ ʦʪʦʨʦʯʝʢ ʷʚʣʷʝʪʩʷ ʚʦʜʦ- ʠ ʛʘʟʦʥʝʬʪʷʥʳʝ ʟʦʥʳ. 

ɼʦʣʷ ʧʦʜʛʘʟʦʚʳʭ ʟʦʥ ʩʦʩʪʘʚʣʷʝʪ 42% ʧʣʦʱʘʜʠ 

(4 008 ʪʳʩ. ʪ., 18% ʦʪ ʟʘʧʘʩʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ), ʜʦʣʷ 

ʚʦʜʦʥʝʬʪʷʥʳʭ ʟʦʥ ï 19 % ʧʣʦʱʘʜʠ (3 164 ʪʳʩ. ʪ., 

14% ʦʪ ʟʘʧʘʩʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ). 

ʇʨʠʥʠʤʘʷ ʨʝʰʝʥʠʝ ʦ ʩʪʨʘʪʝʛʠʠ ʦʩʚʦʝʥʠʷ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʧʨʘʢʪʠʢʘ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʦʪʦʨʦʯʝʢ ʦʩʥʦʚʘʥʘ 

ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʙʘʨʴʝʨʥʦʛʦ ʟʘʚʦʜʥʝʥʠʷ, ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʠ ʪʝʤʧʦʚ ʦʪʙʦʨʦʚ ʥʝʬʪʠ, ʛʘʟʘ ʠ ʟʘʢʘʯʢʠ ʚʦʜʳ ʩ 

ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʪʝʨʴ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʥʝʜʨʝ-

ʥʠʝʤ ʥʝʬʪʠ ʚ ʛʘʟʦʚʫʶ ʯʘʩʪʴ ʟʘʣʝʞʝʡ. ʉʦʚʨʝʤʝʥʥʘʷ 

ʧʨʘʢʪʠʢʘ ʨʘʟʨʘʙʦʪʢʠ ʦʪʦʨʦʯʝʢ ʥʝʬʪʠ ʧʝʨʝʢʨʳʚʘʝ-

ʤʳʭ ʛʘʟʦʚʦʡ ʰʘʧʢʦʡ ʠ ʧʦʜʩʪʠʣʘʶʱʠʭʩʷ ʚʦʜʦʡ, 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʳʭ ʩʢʚʘʞʠʥ. ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʝ-

ʟʫʣʴʪʘʪ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʦʩʚʦʝʥʠʷ 

ʟʘʧʘʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʦʯʝʨʝʜʥʦʩʪʴ ʠ ʪʝʤʧʳ ʨʘʟʙʫ-

ʨʠʚʘʥʠʷ ʧʣʘʩʪʦʚ, ʠʭ ʩʪʘʪʫʩ: ʦʩʥʦʚʥʦʡ ʦʙʲʝʢʪ ʠʣʠ 

ʦʙʲʝʢʪ ʚʦʟʚʨʘʪʥʳʡ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʛʘʟʦʚʦʡ ʯʘʩʪʠ ʥʝʬʪʝʛʘʟʦʥ-

ʜʝʥʩʘʪʥʳʭ ʟʘʣʝʞʝʡ, ʙʣʠʞʘʡʰʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʩʚʷ-

ʟʘʥʘ ʩ ʚʳʥʫʞʜʝʥʥʳʤ ʦʪʙʦʨʦʤ ʧʨʦʨʳʚʥʦʛʦ ʛʘʟʘ 

ʩʢʚʘʞʠʥʘʤʠ ʜʦʙʳʚʘʶʱʝʛʦ ʥʝʬʪʷʥʦʛʦ ʬʦʥʜʘ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʪʝʤʧʳ ʜʦʙʳʯʠ ʛʘʟʘ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʠʩʭʦʜʷ ʠʟ ʟʘ-

ʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʂʀʂ ʠ ʩʦʧʨʷʞʝʥʠʷ 

ʫʩʣʦʚʠʡ ʨʘʟʨʘʙʦʪʢʠ ʛʘʟʦʚʦʡ ʠ ʥʝʬʪʷʥʦʡ ʦʪʦʨʦʯʢʠ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʥʳʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʥʘ ʄʘʯʯʦʙʠʥʩʢʦʤ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʠ ʨʘʩʩʤʦʪʨʝʥ ʚʘʨʠʘʥʪ ʙʫʨʝʥʠʷ ʤʥʦʛʦ-

ʩʪʚʦʣʴʥʳʭ ʩʢʚʘʞʠʥ ʪʠʧʘ çfishboneè, ʯʪʦ ʧʨʠ ʜʦ-

ʩʣʦʚʥʦʤ ʧʝʨʝʚʦʜʝ ʦʟʥʘʯʘʝʪ ï ʪʝʭʥʦʣʦʛʠʷ çʨʳʙʴʷ 

ʢʦʩʪʴè. ʉʫʪʴ ʪʝʭʥʦʣʦʛʠʠ ʩʦʩʪʦʠʪ ʚ ʩʦʟʜʘʥʠʠ ʦʜʥʦʛʦ 
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ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʚʦʣʘ ʠ ʤʥʦʞʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ ʦʪ 

ʥʝʛʦ ʦʪʚʝʪʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʟʘ ʩʯʝʪ ʩʚʦʝʛʦ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʫʯʰʝʝ ʧʦʜʩʦʝʜʠʥʝʥʠʝ ʨʝʟʝʨ-

ʚʫʘʨʘ ʢ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ. ʇʨʠ ʵʪʦʤ ʚʠʟʫʘʣʴʥʦ ʩʭʝ-

ʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦ, ʥʘʧʦʤʠʥʘʝʪ ʩʢʝʣʝʪ ʨʳʙʳ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1. ʄʥʦʛʦʩʪʚʦʣʴʥʘʷ ʩʢʚʘʞʠʥʘ fishbone (çʨʳʙʴʷ ʢʦʩʪʴè) 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʠʥʳ ɻʉ. 

ʈʘʥʝʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʧʦ-

ʣʘʛʘʣʦʩʴ ʨʘʟʤʝʱʝʥʠʝ ʩʢʚʘʞʠʥ ʪʦʣʴʢʦ ʥʘʢʣʦʥʥʦ-

ʥʘʧʨʘʚʣʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʆʜʥʘʢʦ, ʦʧʳʪ ʙʫʨʝʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʥʘ ʧʣʘʩʪʘʭ ʘʥʘʣʦʛʘʭ (ʦʙʲ-

ʝʢʪ ɹʪ, ʉʨʝʜʥʝʙʦʪʫʦʙʠʥʩʢʦʝ ʠ ɺʝʨʭʥʝʯʦʥʩʢʦʝ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ) ʫʩʧʝʰʝʥ, ʢʘʢ ʩ ʧʦʟʠʮʠʠ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʛʦ ʙʝʟʛʘʟʦʚʦʛʦ ʜʝʙʠʪʘ, ʪʘʢ ʠ ʩ ʧʦʟʠʮʠʠ ʜʦʩʪʠ-

ʞʝʥʠʷ ʫʪʚʝʨʞʜʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʂʀʅ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʜʣʠʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʩ ʫʯʝʪʦʤ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠ ʧʦʪʝʨʴ 

ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʮʝʥʢʠ ʥʘʢʦʧʣʝ-

ʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʤʝ-

ʪʦʜʠʢʝ API (H.Mukerdgi // çMethods of Pressure Dis-

tribution Analysis in the Annulus for ESP wells in op-

erationè) (ʨʠʩʫʥʦʢ 5.2). 

 

 
ʈʠʩʫʥʦʢ 1. ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʜʣʠʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ  

ʩ ʫʯʝʪʦʤ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠ ʧʦʪʝʨʴ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʮʝʥʢʠ ʥʘʢʦʧʣʝʥʠʷ  

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʚʜʦʣʴ ʩʪʚʦʣʘ 

ʊʘʙʣʠʮʘ 1. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʣʘʩʪʘ ɹʪ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʠʢʝ API 

ʇʘʨʘʤʝʪʨ  ɺʅɿ ɻʅɺɿ 

ɼʝʙʠʪ ʞʠʜʢʦʩʪʠ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʤ
3
/ʩʫʪ 100 50 

ɿʘʙʦʡʥʦʝ ʜʘʚʣʝʥʠʝ, ʄʇʘ 7 13 

ɺʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩʪʚʦʣʘ, ʤʤ 152.4 

ʇʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʄʇʘ 15 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʤ 0.0056 

ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʯʘʩʪʠʮ ʧʦʨʦʜʳ (ʤʝʭ. ʧʨʠʤʝʩʝʡ), ʤ 0.002 

ʇʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮ ʧʦʨʦʜʳ (ʤʝʭ. ʧʨʠʤʝʩʝʡ), ʢʛ/ʤ
3
  2 650 
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ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʚʘʨʠʘʥʪ ʨʘʟʨʘʙʦʪʢʠ ʄʘʯ-

ʯʦʙʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʮʝʣʝʥʘ ʥʘ ʦʧʪʠʤʠʟʘ-

ʮʠʶ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʨʘ-

ʙʦʪʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ Fishbone.  

ʆʙʱʠʡ ʬʦʥʜ ʩʢʚʘʞʠʥ ʥʘ ʧʨʦʝʢʪʥʳʡ ʧʝʨʠʦʜ ï 

45 ʩʢʚʘʞʠʥ, ʚ ʪ.ʯ. 22 ʜʦʙʳʚʘʶʱʠʝ ʥʝʬʪʷʥʳʝ (15 

ɻʉ), 17 ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ɻʉ, ʣʠʢʚʠʜʠʨʦ-

ʚʘʥʥʳʭ - 3, ʛʘʟʦʚʳʭ ï 3. 

- ʥʘʢʦʧʣʝʥʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ï 7 024 ʪʳʩ.ʪ; 

- ʜʦʩʪʠʞʝʥʠʝ ʂʀʅ ʢʘʪʝʛʦʨʠʷ ɸɺ1+ɺ2 ï 0,316 

(ʥʘ ɻʦʩʙʘʣʘʥʩʝ ï 0,316); 

- ʥʘʢʦʧʣʝʥʥʘʷ ʜʦʙʳʯʘ ʛʘʟʘ ʛʘʟʦʚʳʭ ʰʘʧʦʢ ï 

5 305 ʤʣʥ. ʤ3; 

- ʥʘʢʦʧʣʝʥʥʘʷ ʜʦʙʳʯʘ ʢʦʥʜʝʥʩʘʪʘ ʠʟ ʛʘʟʘ ʛʘʟʦ-
ʚʳʭ ʰʘʧʦʢ ï 104 ʪʳʩ.ʪ.; 

- ʜʦʩʪʠʞʝʥʠʝ ʂʀʂ ï 0,870 (ʧʨʠ ʯʠʩʣʷʱʝʤʩʷ ʥʘ 

ɻʦʩʙʘʣʘʥʩʝ ï 0,910); 

- ʧʨʦʝʢʪʥʳʡ ʩʨʦʢ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʦʪʦʨʦ-
ʯʝʢ ï 54 ʛʦʜʘ; 

- ʧʨʦʝʢʪʥʳʡ ʩʨʦʢ ʨʘʟʨʘʙʦʪʢʠ ʛʘʟʘ ʛʘʟʦʚʳʭ ʰʘ-
ʧʦʢ ï 54 ʛʦʜʘ. 

 

 
ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʝʢʪʥʦʛʦ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʥʘ ʢʘʨʪʝ ʵʬʬʝʢʪʠʚʥʳʭ  

ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʪʦʣʱʠʥ. 
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ʈʠʩʫʥʦʢ 3. ɼʠʥʘʤʠʢʘ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ. 

ɺʘʨʠʘʥʪ 3(ʨʝʢʦʤʝʥʜʫʝʤʳʡ) 

 

ɺʳʚʦʜ: 

ʄʝʪʦʜ ʟʘʙʫʨʠʚʘʥʠʷ ʤʥʦʛʦʩʪʚʦʣʴʥʳʭ ʩʢʚʘʞʠʥ 

ʧʦ ʪʝʭʥʦʣʦʛʠʠ fishbone ʥʘʧʨʘʚʣʝʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʠʪʦʢʘ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɿʘ 

ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʳʰʘ-

ʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʢʚʘʞʠʥ, ʘ ʪʘʢʞʝ ʠʭ ʧʨʠ-

ʝʤʠʩʪʦʩʪʴ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ 

ʩʢʚʘʞʠʥ. ʊʘʢ ʥʘ ʄʘʯʯʦʙʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʟʘ 

ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ fishbone ʂʀʅ ʥʘ ʧʨʦ-

ʝʢʪʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ ï 0,316, ʥʘʢʦʧʣʝʥʥʘʷ ʜʦ-

ʙʳʯʘ ʥʝʬʪʠ ʟʘ ʧʨʦʝʢʪʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʪ ï 7 024 

ʪʳʩ.ʪ. 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʨʘʟʤʝʱʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʩʢʚʘʞʠʥ (ɻʉ) ʚ ʥʝʦʜʥʦʨʦʜʥʳʭ ʧʣʘʩʪʘʭ ɺʳʠʥʪʦʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʥʦʛʦʩʪʘʜʠʡʥʦʛʦ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ ʧʣʘʩʪʘ (ʄɻʈʇ) ʥʘ ʦʩʥʦʚʝ ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ çTempestè. 

0

50

100

150

200

250

0

20

40

60

80

100

120

140

2
0

1
8

2
0

2
0

2
0

2
2

2
0

2
4

2
0

2
6

2
0

2
8

2
0

3
0

2
0

3
2

2
0

3
4

2
0

3
6

2
0

3
8

2
0

4
0

2
0

4
2

2
0

4
4

2
0

4
6

2
0

4
8

2
0

5
0

2
0

5
2

2
0

5
4

2
0

5
6

2
0

5
8

2
0

6
0

2
0

6
2

2
0

6
4

2
0

6
6

2
0

6
8

2
0

7
0

ȵ
ɖ
Ɏ
ɋ
ɒ
Ɏ
ɗ
ɘ
ɔ
ɗ
ɘ
ɢ
,
 
ɒ
3
/
ɗ
ə
ɘ

Ȫ
ɋ
ɇ
Ɏ
ɘ
,
 
ɘ
/
ɗ
ə
ɘ
,

Ⱥ
ɔ
ɓ
Ɋ
 
Ɋ
ɋ
ɏ
ɗ
ɘ
Ɉ
.
 
ɗ
ɐ
Ɉ
.
,
 
ɞ
ɘ

ȵɖɎɋɒɎɗɘɔɗɘɢ

ȪɋɇɎɘ ɈɔɊɡ

ȪɋɇɎɘ ɓɋɚɘɎ



134 EARTH SCIENCES / ζColloquium - journal Ȼ#13(37),2019 

Abstract. 

This article discusses the formation of the effective variant of the horizontal wells placement in heterogeneous 

reservoirs of the Vyintoyskoye oil field using multi-stage hydraulic fracturing based on the modular hydrodynamic 

modeling system çTempestè. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʩʢʚʘʞʠʥʘ, ʟʘʧʘʩʳ, ʧʣʘʩʪ, ʦʙʲʝʢʪ ʨʘʟʨʘʙʦʪʢʠ, ʛʠʜʨʦʜʠʥʘʤʠʯʝ-

ʩʢʘʷ ʤʦʜʝʣʴ, ʟʘʣʝʞʴ, ʥʝʬʪʝʦʪʜʘʯʘ, ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʙʫʨʝʥʠʝ. 

Key words: oil field, well, reserves, reservoir, development object, hydrodynamic model, reservoir, oil recov-

ery, geological structure, drilling. 

 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʩ ʄɻʈʇ ʚ ʧʣʦʱʘʜʥʳʭ ʩʠʩʪʝ-

ʤʘʭ ʟʘʚʦʜʥʝʥʠʷ; 

- ʋʣʫʯʰʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ 
ʟʘʧʘʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʩʠʩʪʝʤ ʨʘʟʨʘ-

ʙʦʪʢʠ; 

- ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʚʳʙʦʨʘ ʛʦʨʠʟʦʥʪʘʣʴ-
ʥʳʭ ʩʢʚʘʞʠʥ ʢʘʥʜʠʜʘʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚ ʥʠʭ 

ʄɻʈʇ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʝʨʩʧʝʢʪʠʚʳ ʫʚʝʣʠʯʝʥʠʷ 

ʜʦʙʳʯʠ ʥʝʬʪʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ɿʘʧʘʜʥʦʡ ʉʠ-

ʙʠʨʠ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʳ ʩ ʟʘʣʝʞʘʤʠ ʥʝʬʪʠ, ʧʨʠʫʨʦ-

ʯʝʥʥʳʤʠ ʢ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʤ ʧʣʘʩʪʘʤ ʶʨʩʢʠʭ ʦʪ-

ʣʦʞʝʥʠʡ. ʀʟʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ ʥʝʬʪʠ ʚ ʶʨʩʢʠʭ ʦʪ-

ʣʦʞʝʥʠʷʭ ʠʩʯʠʩʣʷʶʪʩʷ ʜʝʩʷʪʢʘʤʠ ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ, 

ʠ ʚʦʚʣʝʯʝʥʠʝ ʠʭ ʚ ʨʘʟʨʘʙʦʪʢʫ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʟʘʜʘʯ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʚ ʥʠʭ ʤʥʦʛʦʩʪʘʜʠʡʥʦʛʦ ɻʈʇ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʦʚ.  

ʆʜʥʘʢʦ, ʩ ʥʘʯʘʣʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʚ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʠ ʩʠʩʪʝʤ ʨʘʟʤʝʱʝʥʠʷ ɻʉ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʫʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤ ʨʘʟʤʝʱʝʥʠʷ ɻʉ, ʪʘʢ ʠ ʢ 

ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ. ʆʜʥʠʤ ʠʟ ʧʨʠʟʥʘʢʦʚ ʚʳʨʘʙʦʪʢʠ 

ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ɿʘ-

ʧʘʜʥʦʡ ʉʠʙʠʨʠ ʷʚʣʷʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʢʦʣʣʝʢ-

ʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦ ʧʣʦʱʘʜʠ ʠ ʨʘʟʨʝʟʫ, ʯʪʦ ʧʨʠʚʦ-

ʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʣʦʱʘʜʥʳʭ ʩʠ-

ʩʪʝʤ ʟʘʚʦʜʥʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ 

ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʫʣʫʯʰʝʥʠʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʷʚ-

ʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʥʦʚʳʝ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ 

ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʉ ʠ 

ʄɻʈʇ ʥʘ ʧʣʦʱʘʜʥʳʭ ʩʠʩʪʝʤʘʭ ʟʘʚʦʜʥʝʥʠʷ. 

ɹʦʣʝʝ ʪʦʛʦ, ʧʦʩʣʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ 

ɻʉ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʄɻʈʇ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʧʨʠʪʦʢ ʬʣʶʠʜʘ ʚ ʩʪʚʦʣ 

ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʳ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʄɻʈʇ, 

ʧʦʷʚʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʩʪʷʛʠʚʘ-

ʥʠʷ ʬʣʶʠʜʘ ʢ ʩʪʚʦʣʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʩʪʘʶʪʩʷ ʟʦʥʳ, ʥʝ ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʜʨʝʥʠ-

ʨʦʚʘʥʠʝ. ʆʪʩʫʪʩʪʚʠʝ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥʳ ʧʨʠ ɻʈʇ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʵʪʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ɻʉ ʪʘʢʞʝ ʟʘ-

ʪʨʫʜʥʷʝʪ ʧʨʦʮʝʩʩ. ɹʦʣʝʝ ʪʦʛʦ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩ-

ʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʚʳʙʦʨʘ ʢʘʥʜʠʜʘʪʘ ʩʢʚʘʞʠʥʳ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʄɻʈʇ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ.  

ɺ ʩʚʦʡ ʨʘʙʦʪʝ, ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ-

ʤʝʥʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʚ ʧʣʦʱʘʜʥʳʭ ʩʠ-

ʩʪʝʤʘʭ ʟʘʚʦʜʥʝʥʠʷ, ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ 5 ʚʘʨʠʘʥʪʦʚ 

ʨʘʟʤʝʱʝʥʠʷ ɻʉ ʚ ʜʝʚʷʪʠʪʦʯʝʯʥʦʡ ʩʠʩʪʝʤʝ ʨʘʟʨʘ-

ʙʦʪʢʠ. ʅʘ ʢʘʞʜʦʤ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ, 

ʦʜʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʢʚʘʞʠʥʘ ʟʘʤʝʥʷʝʪ ʜʚʝ ʚʝʨʪʠ-

ʢʘʣʴʥʳʝ ʩʢʚʘʞʠʥʳ. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤʳ ʛʠʜʨʦ-

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ çTempest-MOREè, 

ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʥʝʦʜʥʦ-

ʨʦʜʥʦʛʦ ʧʣʘʩʪʘ ɺʳʠʥʪʦʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʅʘ 

ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʩʢʚʘʞʠʥʳ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʣʦʱʘʜʥʦʡ ʩʠʩʪʝʤʳ 

ʨʘʟʨʘʙʦʪʢʠ. 

 

 
ʈʠʩʫʥʦʢ 1. ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ɺʳʠʥʪʦʡʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ 
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ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: 

¶ ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʷʪʳ ʚʘʨʠʘʥʪ ʜʝʚʷ-
ʪʠʪʦʯʝʯʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʩ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟ-

ʚʣʝʯʝʥʠʷ ʥʝʬʪʠ. (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʈʝʟʫʣʴʪʘʪʳ ʂʀʅ ʧʦ ʚʘʨʠʘʥʪʘʤ ʨʘʟʨʘʙʦʪʢʠ 

 

Á ʕʢʩʧʣʫʘʪʘʮʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʧʦʟ-
ʚʦʣʷʝʪ ʚʚʝʩʪʠ ʫʩʪʦʡʯʠʚʫʶ ʨʘʟʨʘʙʦʪʢʫ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʷ ʥʘ ʧʦʥʠʞʝʥʥʳʭ ʜʝʧʨʝʩʩʠʷʭ, ʫʤʝʥʴʰʠʪʴ ʢʦʥʫ-

ʩʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʝʩʢʦʧʨʦʷʚʣʝʥʠʝ ʚ ʩʣʘʙʦʮʝʤʝʥʪʠ-

ʨʫʝʤʳʭ ʧʝʩʯʘʥʥʠʢʘʭ; 

Á ʉʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʥʠʭ ʄɻʈʇ 

ʧʦʟʚʦʣʷʝʪ ʢʨʘʪʥʦ ʫʚʝʣʠʯʠʪʴ ʜʝʙʠʪʳ ʥʝʬʪʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʉ ʠ ʄɻʈʇ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦ-

ʜʝʣʠ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ɺʳʠʥʪʦʡʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʠ, ʜʣʷ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʢʦʣ-

ʣʝʢʪʦʨʦʚ, ʛʜʝ ʨʘʟʨʘʙʦʪʢʘ ʚʚʝʜʝʪʩʷ ʧʣʦʱʘʜʥʦʡ ʩʠ-

ʩʪʝʤʦʡ ʟʘʚʦʜʥʝʥʠʷ. 
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THE EXPERIENCE OF APPLICATION OF MULTI -STAGE FRACTURING USING TTS 
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COLLECTORS WITH COMPLEX GEOLOGICAL STRUCTURE  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʤʥʦʛʦʩʪʘʜʠʡʥʦʛʦ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠ TTS 

ï Texas Two Step, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʀʤʠʣʦʨʩʢʦ-

ʀʩʪʦʯʥʦʤ ʣʠʮʝʥʟʠʦʥʥʦʤ ʫʯʘʩʪʢʝ. ɼʘʥʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʠʤʝʝʪ ʩʣʦʞʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʸʤʢʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʝʚʳʜʝʨʞʘʥʥʳʤʠ ʧʦ ʧʣʦʱʘʜʠ ʠ ʨʘʟ-

ʨʝʟʫ, ʯʪʦ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʚʳʨʘʙʦʪʢʫ ʟʘʧʘʩʦʚ. ʇʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ, ʜʦʩʪʠʛʘʝʤʳʝ ʩʪʘʥʜʘʨʪʥʳʤʠ ʨʝʰʝʥʠʷʤʠ, ʥʝ ʚʝʣʠʢʠ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʚʳʧʦʣʥʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʥʝʬʪʝʦʪʜʘʯʠ-ʧʨʦʚʝʜʝʥʠʝ ʤʥʦʛʦʩʪʘʜʠʡʥʦʛʦ ʛʠʜʨʦʨʘʟʨʳʚʘ 

ʧʘʩʪʘ ʥʘ ʩʢʚʘʞʠʥʘʭ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʦʢʦʥʯʘʥʠʝʤ ʧʦ ʪʝʭʥʦʣʦʛʠʠ TTS. 

Abstract. 

This paper presents an overview of multi-stage hydraulic fracturing using TTS-Texas Two Step technology, 

and also an analysis of the results of applying this technology in the Imilorsko-Istochny license area. This field 

has a complex geological structure, is characterized by low reservoir properties, unseasoned in area and section, 

which is extremely negative impact on the development of reserves. The predicted values of oil recovery factors 

achieved by standard solutions are not great, which predetermined the implementation of additional work on the 

enhancement of oil recovery ð conducting multi-stage hydraulic fracturing paste in wells with a horizontal end 

using TTS technology. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʨʘʟʨʳʚ ʧʣʘʩʪʘ, ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʧʣʘʩʪ, ʥʝʬʪʝʦʪʜʘʯʘ, ʢʦʣʣʝʢʪʦʨ, ʩʢʠʥ-

ʬʘʢʪʦʨ, ʧʣʦʱʘʜʴ ʜʨʝʥʠʨʦʚʘʥʠʷ. 

Key words: hydraulic fracturing, field, reservoir, oil recovery, reservoir, skin factor, drainage area. 

 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʜʦʙʳʯʠ ʥʝʬʪʠ ʚ ʥʠʟ-

ʢʦʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʘʭ, ʘ ʪʘʢʞʝ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʷʭ, ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʣʘʩʪʳ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʩʣʦʞ-

ʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʩʪʘʜʠʡ-

ʥʳʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʟʨʳʚ ʧʣʘʩʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ 

ʜʦʙʳʯʠ ʥʝʬʪʠ, ʥʦ ʠ ʚʦʚʣʝʯʝʥʠʝ ʚ ʨʘʟʨʘʙʦʪʢʫ ʟʘʧʘ-

ʩʦʚ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʦʩʪʘʚʘʣʠʩʴ ʚ ʟʦʥʘʭ ʠʣʠ ʫʯʘʩʪʢʘʭ 

ʧʣʘʩʪʘ ʚ ʩʠʣʫ ʨʷʜʘ ʧʨʠʯʠʥ ʥʝʦʭʚʘʯʝʥʥʳʤʠ ʨʘʟʨʘ-

ʙʦʪʢʦʡ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʤʥʦʛʦʩʪʘʜʠʡʥʦʛʦ 

ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ ʜʣʠ-

ʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʪʙʦʨʦʚ ʞʠʜʢʦʩʪʠ, ʧʨʠʯʝʤ ʚʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʩʥʠʞʝʥʠʝʤ ʦʙʚʦʜ-

ʥʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠʨʦʩʪʦʤ 

ʥʝʬʪʝʦʪʜʘʯʠ. ʄʥʦʛʦʩʪʘʜʠʡʥʳʡ ʛʠʜʨʦʨʘʟʨʳʚ 

ʧʣʘʩʪʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʠʪʦʢʘ, ʧʦʚʳʰʝʥʠʷ ʦʪʜʘʯʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʫʩʪʨʘʥʝʥʠʷ ʩʢʠʥ ï ʬʘʢʪʦʨʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ 

ʜʨʝʥʠʨʦʚʘʥʠʷ ʩʢʚʘʞʠʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʟʜʘʥʠʷ 

ʢʨʳʣʴʝʚ ʪʨʝʱʠʥʳ ʧʨʠ ʫʩʣʦʚʠʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʣʘʥʦʚʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʨʝʱʠʥʳ. 

ʊʝʭʥʦʣʦʛʠʷ ʤʥʦʛʦʩʪʘʜʠʡʥʦʛʦ ʛʠʜʨʦʨʘʟʨʳʚʘ 

ʧʣʘʩʪʘ TTS (Texas Two Step) ʩ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʛʠʜʨʦʨʘʟʨʳʚ ʧʣʘʩʪʘ ʧʨʦʚʦʜʠʪʩʷ ʥʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʘ ʚ ʠʟʤʝʥʝʥʥʦʤ ʧʦʨʷʜʢʝ. ɺ ʧʣʘʩʪʝ 

ʧʦ ʧʨʠʯʠʥʝ ʠʟʤʝʥʝʥʠʷ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʪʨʝʱʠʥʘʤʠ ʩʦʟʜʘʝʪʩʷ ʵʬʬʝʢʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. ʊʝʭʥʦʣʦʛʠʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠʯʠʝ ʚ ʢʦʤʧʦʥʦʚʢʝ 

ʟʘʢʘʥʯʠʚʘʥʠʷ ʩʢʚʘʞʠʥʳ ʫʧʨʘʚʣʷʝʤʳʝ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʜʚʠʞʥʳʝ ʤʫʬʪʳ, ʢʦʪʦʨʳʝ 

ʧʝʨʝʭʦʜʷʪ ʠʟ ʧʦʣʦʞʝʥʠʷ ʦʪʢʨʳʪʦ-ʟʘʢʨʳʪʦ ʧʨʠ 

ʧʦʤʦʱʠ ɻʅʂʊ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ï 

ʢʣʶʯʝʤ.  

ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʦʯʥʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʨʪʦʚ ɻʈʇ ʥʘ ʩʢʚʘʞʠʥʘʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ, ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ 

ʪʨʝʱʠʥ ɻʈʇ, ʯʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʤʝʨʦʧʨʠʷʪʠʷ. ʇʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʄɻʈʇ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ ʊʊS ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʀʤʠʣʦʨʩʢʦ ʀʩʪʦʯʥʳʡ ʣʠʮʝʥʟʠʦʥʥʳʡ ʫʯʘ-

ʩʪʦʢ ʚʢʣʶʯʘʝʪ ʀʤʠʣʦʨʩʢʦʝ, ɿʘʧʘʜʥʦ-ʀʤʠʣʦʨʩʢʦʝ ʠ 

ʀʩʪʦʯʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɼʘʥʥʳʡ ʣʠʮʝʥʟʠʦʥʥʳʡ 

ʫʯʘʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥ ʚ 65 ʢʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʛʦʨʦʜʘ 

ʅʦʷʙʨʴʩʢ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʉʫʨʛʫʪʩʢʦʛʦ ʨʘʡʦʥʘ ʍʘʥʪʳ-ʄʘʥʩʠʡ-

ʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ-ʖʛʨʳ. ʀʤʠʣʦʨʩʢʦ-ʀʩ-

ʪʦʯʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥ-

ʮʠʘʣ. ʇʦ ʧʨʠʯʠʥʝ ʥʠʟʢʠʭ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʣʘʩʪʦʚ, ʩʣʦʞʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥ, ʟʘʧʘʩʳ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ 

ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ. 
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ʈʠʩʫʥʦʢ 1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʄɻʈʇ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʊʊS. 

 

ʅʘ ʜʘʥʥʦʤ ʣʠʮʝʥʟʠʦʥʥʦʤ ʫʯʘʩʪʢʝ ʥʘ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʫʩʧʝʰʥʦ ʚʥʝʜʨʝʥʘ ʪʝʭʥʦʣʦʛʠʷ 

TTS ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʥʦʛʦʟʦʥʥʦʛʦ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʦʛʦ ʨʘʟʨʳʚʘ ʧʣʘʩʪʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʥʦ-

ʚʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʪʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʜʝʙʠʪʦʚ ʧʦ 

ʥʝʬʪʠ ʚ 1,2-1,6 ʨʘʟ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʤʥʦʛʦʩʪʘʜʠʡʥʦʤʫ ʛʠʜʨʦʨʘʟʨʳʚʫ ʧʣʘʩʪʘ, ʯʪʦ ʧʦʟʚʦ-

ʣʠʣʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʜʫʢʪʠʚ-

ʥʳʝ ʧʣʘʩʪʳ, ʚʦʚʣʝʢʘʪʴ ʚ ʨʘʟʨʘʙʦʪʢʫ ʟʘʧʘʩʳ, ʢʦʪʦ-

ʨʳʝ ʨʘʥʝʝ ʦʩʪʘʚʘʣʠʩʴ ʚ ʫʯʘʩʪʢʘʭ ʧʣʘʩʪʘ ʠ ʚ ʩʠʣʫ 

ʨʷʜʘ ʧʨʠʯʠʥ ʥʝ ʙʳʣʠ ʦʭʚʘʯʝʥʳ ʨʘʟʨʘʙʦʪʢʦʡ. ɺʥʝʜ-

ʨʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʫʥʠʢʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʜʝʙʠʪʳ ʩʢʚʘʞʠʥ ʚ ʩʨʝʜʥʝʤ ʥʘ 

32% ʠ ʧʦʚʳʩʠʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʨʘʟʨʘʙʦʪʢʠ ʦʙʲʝʢʪʦʚ ʩ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʤʠ 

ʟʘʧʘʩʘʤʠ.  

ɿʘʢʣʶʯʝʥʠʝ: ʄʥʦʛʦʩʪʘʜʠʡʥʳʡ ɻʈʇ ʧʦ ʪʝʭʥʦ-

ʣʦʛʠʠ ʊʊS ï ʤʦʱʥʝʡʰʝʝ ʩʨʝʜʩʪʚʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʣʘʩʪ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʠʥʪʝʥʩʠʬʠ-

ʢʘʮʠʠ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʥʦ ʠ ʚ ʩʫʱʝʩʪʚʝʥʥʦʤ ʧʦʚʳʰʝ-

ʥʠʠ ʪʝʢʫʱʝʡ ʠ ʢʦʥʝʯʥʦʡ ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʦʚ. ɼʘʥ-

ʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʚʝʩʪʠ ʚ ʢʘʪʝʛʦʨʠʶ 

ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʳ ʥʝʬʪʠ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʤʘ-

ʣʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʦʪʦ-

ʨʳʭ ʙʝʟ ʄɻʈʇ ʚ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʘ. ʀʤʝʥʥʦ ʄɻʈʇ ʜʦʣʞʝʥ 

ʩʪʘʪʴ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʨʘʟ-

ʨʘʙʦʪʢʫ ʛʠʛʘʥʪʩʢʠʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, ʩʦʩʨʝʜʦʪʦʯʝʥ-

ʥʳʭ ʚ ʦʪʣʦʞʝʥʠʷʭ ʘʯʠʤʦʚʩʢʦʡ ʪʦʣʱʠ ʠ ʶʨʩʢʠʭ ʦʪ-

ʣʦʞʝʥʠʷʭ ʦʩʚʦʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʧʘʜʥʦʡ ʉʠ-

ʙʠʨʠ. 
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POLLUTANTS IN THE ARCTIC  

 

ɸʥʥʦʪʘʮʠʷ. 

ɸʨʢʪʠʢʘ ʠʛʨʘʝʪ ʚʩʝ ʙʦʣʝʝ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʩʦʟʥʘʥʠʠ ʠ ʧʦʣʠʪʠʢʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝ-

ʥʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʦʪʢʨʳʚʘʶʱʠʤʠʩʷ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʜʣʷ ʜʦʙʳʚʘʶʱʝʡ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴʶ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

Abstract. 

The Arctic plays an increasingly prominent role in public consciousness and politics. This is due to climate 

change, the resulting prospects for extractive and other industries, as well as concerns about environmental pol-

lution.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʢʪʠʢʘ, ʵʢʦʣʦʛʠʷ, ʟʘʛʨʷʟʥʝʥʠʷ, ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ  

Key words: Arctic, ecology, pollution, pollutants 
 
ʅʘ ʩʫʰʝ, ʚ ʚʦʟʜʫʭʝ ʠ ʚ ʚʦʜʝ ɸʨʢʪʠʢʠ ʚʝʱʝ-

ʩʪʚʘʤʠ, ʚʳʟʳʚʘʶʱʠʤʠ ʥʘʠʙʦʣʴʰʫʶ ʦʟʘʙʦʯʝʥ-
ʥʦʩʪʴ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʇʨʦʛʨʘʤʤʳ ʘʨʢʪʠʯʝʩʢʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʮʝʥʢʠ (ɸʄɸʈ) ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 
ʩʦʛʣʘʰʝʥʠʷ ʧʦ ɸʨʢʪʠʢʝ ʉʪʨʘʪʝʛʠʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘ-
ʶʱʝʡ ʩʨʝʜʳ, ʷʚʣʷʶʪʩʷ: 
1. ʉʪʦʡʢʠʝ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ.  
2. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʳ.  
3. ʇʦʣʠʮʠʢʣʠʯʝʩʢʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦ-

ʨʦʜʳ. 
4. ʈʘʟʚʝʜʢʘ, ʜʦʙʳʯʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʥʝʬʪʠ. 
5. ʄʝʪʘʣʣʳ 
6. ʂʠʩʣʦʪʥʳʝ ʦʩʘʜʢʠ 
ʈʘʩʩʤʦʪʨʠʤ ʠʭ ʧʦʜʨʦʙʥʝʝ. 
ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚʘʭ, ʪʦ 

ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʠʦ-
ʣʦʛʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʤʳ ʢʘʢ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʦʤ 
ʫʨʦʚʥʝ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʥʘʩʝʣʝʥʠʷ.  
1. ʉʪʦʡʢʠʝ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ  
ʂ ʩʪʦʡʢʠʤ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʤ ʩʦʝʜʠʥʝʥʠʷʤ ʦʪ-

ʥʦʩʷʪʩʷ ʧʝʩʪʠʮʠʜʳ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʦ-
ʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʩʞʠʛʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʙʦʯʥʳʝ ʧʨʦ-
ʜʫʢʪʳ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʏʝʪʳʨʝ ʦʩʥʦʚʥʳʭ 
ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʷ ʦʙʥʘʨʫʞʠʣʠ ʚ ʤʦʨ-
ʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ: ɼɼʊ, ʇʍɹ, ʠ ʭʣʦʨʜʘʥʳ [9]. 
ʅʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʧʦ ʫʛʨʦʟʝ ʟʘʨʘʞʝʥʠʷ ʪʝʨʨʠ-

ʪʦʨʠʠ ʥʘʭʦʜʠʪʩʷ ʇʍɹ: ʇʍɹ (ʧʦʣʠʭʣʦʨʠʨʦʚʘʥʥʳʝ 
ʙʠʬʝʥʠʣʳ), ʇʍɼ (ʧʦʣʠʭʣʦʨʠʨʦʚʘʥʥʳʝ ʜʠʬʝʥʠʣʳ) 
ʠ ʇɹɼ (ʧʦʣʠʙʨʦʤʠʨʦʚʘʥʥʳʝ ʜʠʬʝʥʠʣʳ) [3]. 
ʇʍɼ ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʮʝʣʷʭ.  
ʇʍɼ ʦʙʣʘʜʘʶʪ ʧʨʝʚʦʩʭʦʜʥʳʤʠ ʜʠʵʣʝʢʪʨʠʯʝ-

ʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʜʦʣʛʦʚʝʯʥʳ, ʥʝʦʛʥʝʦʧʘʩʥʳ ʠ 
ʫʩʪʦʡʯʠʚʳ ʢ ʪʝʨʤʠʯʝʩʢʦʤʫ ʠ ʭʠʤʠʯʝʩʢʦʤʫ ʨʘʟʣʦ-
ʞʝʥʠʶ.  
ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚʦʟʜʝʡʩʪʚʠʝ ʝʛʦ 

ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʜʝʬʝʢʪʦʚ ʧʘʤʷʪʠ ʠ ʙʦʣʝʝ ʥʠʟ-
ʢʠʤ ʫʨʦʚʥʝʤ IQ ʫ ʜʝʪʝʡ. ɼʦʣʛʦʩʨʦʯʥʳʝ ʠ ʭʨʦʥʠʯʝ-
ʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʇʍɼ ʩʚʷʟʘʥʳ ʩ ʨʘʢʦʤ, ʧʦʜʘʚʣʝ-
ʥʠʝʤ ʠʤʤʫʥʠʪʝʪʘ, ʵʥʜʦʢʨʠʥʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʠ 

ʬʫʥʢʮʠʝʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠ-
ʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʜʠʘʙʝʪʦʤ ʠ ʜʨʫʛʠʤʠ ʥʝʙʣʘ-
ʛʦʧʨʠʷʪʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ. ɺ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʭʦʜʳ ʚʝʱʝʩʪʚ ʠ ʠʟʜʝʣʠʡ, ʩʦ-
ʜʝʨʞʘʱʠʝ ʠʣʠ ʟʘʛʨʷʟʥʝʥʥʳʝ ʇʍɹ ʧʨʠ ʫʨʦʚʥʝ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 50 ʤʛ/ʢʛ, ʦʪʥʦʩʷʪʩʷ ʢ ʦʪʭʦʜʘʤ ʧʝʨ-
ʚʦʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ (ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʳʝ ʦʪ-
ʭʦʜʳ) [2]. 
ʆʩʥʦʚʥʳʤʠ ʧʫʪʷʤʠ ʧʦʩʪʫʧʣʝʥʠʷ ʇʍɹ ʚ ʦʢʨʫ-

ʞʘʶʱʫʶ ʩʨʝʜʫ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ 
ʧʨʦʪʝʯʢʠ ʠʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʪʝʧ-
ʣʦʦʙʤʝʥʥʠʢʦʚ, ʥʘʩʦʩʦʚ ʠ ʜʨʫʛʦʛʦ ʇʍɹ-
ʩʦʜʝʨʞʘʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʚʦʟʛʦʨʘʥʠʝ ʜʘʥʥʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ; ʩʚʘʣʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ 
ʢʦʥʜʝʥʩʘʪʦʨʳ ʠ ʩʠʩʪʝʤʳ ʟʘʞʠʛʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʪʠ-
ʧʦʚ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ; ʩʞʠʛʘʥʠʝ ʙʳʪʦʚʳʭ ʠ 
ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ[4]. ʆʧʘʩʥʦʩʪʴ ʇʍɹ, ʢʘʢ ʠ 
ʜʨʫʛʠʭ ʉʆɿ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʧʝʨʝʥʦʩʷʪʩʷ ʥʘ 
ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʚʤʝʩʪʝ ʩ ʪʝʯʝʥʠʷʤʠ ʚʦʜʳ ʠ ʧʦ-
ʪʦʢʘʤʠ ʚʦʟʜʫʭʘ, ʧʝʨʝʤʝʱʘʷʩʴ ʚ ʨʝʛʠʦʥʳ, ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʦʪʜʘʣʝʥʥʳʝ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʇʍɹ ʦʙʥʘʨʫʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ 
ʚʝʟʜʝ, ʜʘʞʝ ʚ ʧʦʣʷʨʥʳʭ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʠʭ ʥʠʢʦʛʜʘ ʥʝ 
ʧʨʦʠʟʚʦʜʠʣʠ ʠ ʥʝ ʧʨʠʤʝʥʷʣʠ. ɸʪʤʦʩʬʝʨʥʳʡ ʧʝʨʝ-
ʥʦʩ ʚ ɸʨʢʪʠʢʫ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʥʠʟʢʠʭ 
ʰʠʨʦʪʘʭ ʤʦʞʝʪ ʟʘʥʷʪʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʜʦ ʥʝ-
ʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ. 
ɼʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʠʭ ʠʟ ʵʪʠʭ ʟʘʛʨʷʟʥʷ-
ʶʱʠʭ ʚʝʱʝʩʪʚ ʫʞʝ ʟʘʧʨʝʱʝʥʦ ʠʣʠ ʦʛʨʘʥʠʯʝʥʦ ʚʦ 
ʤʥʦʛʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʣʝʪʫʯʠʭ 
ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʚ ɸʨʢʪʠʢʝ ʧʨʦʠʩʭʦʜʠʪ 
ʦʪ ʫʪʠʣʠʟʘʮʠʠ ʩʪʘʨʳʭ ʦʩʪʘʪʢʦʚ ʚ ʥʘʟʝʤʥʳʭ, ʘʪʤʦ-
ʩʬʝʨʥʳʭ ʠ ʚʦʜʥʳʭ ʩʨʝʜʘʭ.  
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2. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʳ 
ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʷʚʣʷ-

ʶʪʩʷ: ʘʪʤʦʩʬʝʨʥʳʝ ʚʳʙʨʦʩʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘ-
ʥʠʡ ʦʨʫʞʠʷ ʠ ʩʛʦʨʘʥʠʷ ʩʧʫʪʥʠʢʦʚ, ʚʳʙʨʦʩʳ ʷʜʝʨ-
ʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʪʦʧʣʠʚʘ; ʚʳʜʝʣʝʥʠʷ 
ʆʙʠ, ɽʥʠʩʝʷ, ʃʝʥʳ ʠ ʜʨʫʛʠʭ ʨʝʢ; ʚʳʙʨʦʩʳ ʨʘʜʠʦʘʢ-
ʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʠ ʘʚʘʨʠʡ. ɽʜʠʥʩʪʚʝʥʥʳʤʠ ʠʩʪʦʯʥʠ-
ʢʘʤʠ ʛʣʦʙʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʙʥʘʨʫʞʠʚʘʝʤʦʛʦ ʢʦ-
ʣʠʯʝʩʪʚʘ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʤʦʨʩʢʦʡ 
ʩʨʝʜʝ ʷʚʣʷʶʪʩʷ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʦʩʘʜʢʠ. ʅʘʧʨʠʤʝʨ, 
ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʪʝʭʥʝʮʠʷ-99 (99ʊʩ) ʚ 
ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʷʭ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʝʚʨʦʧʝʡʩʢʠʭ ʧʝ-
ʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ [5], ʘ ʩʦʦʪʥʦʰʝʥʠʝ 
ʩʪʨʦʥʮʠʷ-90 (90Sr) ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 
ʜʦʤʠʥʠʨʫʶʱʠʤ ʩʦʚʨʝʤʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ 
ʵʪʦʛʦ ʥʫʢʣʠʜʘ ʷʚʣʷʶʪʩʷ ʩʪʦʢʠ ʩ ʟʝʤʣʠ, ʩʦʜʝʨʞʘʱʠʝ 
ʛʣʦʙʘʣʴʥʳʝ ʘʪʤʦʩʬʝʨʥʳʝ ʚʳʧʘʜʝʥʠʷ [13], ʚ ʦʪʣʠ-
ʯʠʝ ʦʪ ʮʝʟʠʷ-137 (137Cs), ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʠʟ ʘʪʤʦ-
ʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʩʙʨʦʩʦʚ ʠʟ ʝʚʨʦʧʝʡʩʢʠʭ ʧʨʝʜʧʨʠ-
ʷʪʠʡ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ, ʨʝʤʦʙʠʣʠʟʘʮʠʠ ʠʨʣʘʥʜʩʢʠʭ 
ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʏʝʨʥʦʙʳʣʴʩʢʦʡ 
ʘʚʘʨʠʠ, ʯʘʩʪʠʯʥʦ ʯʝʨʝʟ ʦʪʪʦʢ ʠʟ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. 
ʀʩʢʣʶʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʣʫʪʦʥʠʡ-238 (238ʈʠ) ʦʪ 
ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʦʪ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ 
ʩʧʫʪʥʠʢʘ 5BN ɺʄʉ ʉʐɸ, ʢʦʪʦʨʳʡ ʩʛʦʨʝʣ ʥʘʜ ʀʥ-
ʜʠʡʩʢʠʤ ʦʢʝʘʥʦʤ ʚ 1964 ʛʦʜʫ. ɺ ʤʝʩʪʥʦʤ ʤʘʩʰʪʘ-
ʙʘʭ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʫʱʝʩʪʚʫʶʪ ʚʳʙʨʦʩʳ ʨʘʜʠʦ-
ʥʫʢʣʠʜʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘ 
ʩʫʰʝ (ʥʘʧʨʠʤʝʨ, ʆʙʴ ʠ ɽʥʠʩʝʡ), ʚ ʤʝʩʪʘʭ, ʥʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ʠʣʠ ʚʙʣʠʟʠ ʤʝʩʪ ʷʜʝʨʥʳʭ ʚʟʨʳʚʦʚ (ʥʘʧʨʠʤʝʨ, 
ɹʣʵʢ ɹʵʡ, ʅʦʚʘʷ ɿʝʤʣʷ) ʠʣʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 
ʙʣʠʟʦʩʪʠ ʦʪ ʟʘʭʦʨʦʥʝʥʠʡ ʪʚʝʨʜʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 
ʦʪʭʦʜʦʚ. 
ʇʦʤʠʤʦ ʠʩʧʳʪʘʥʠʡ ʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ, ʝʩʪʴ ʝʱʝ 

ʥʝʩʢʦʣʴʢʦ ʧʫʪʝʡ ʧʦʧʘʜʘʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʚʦʜʳ 
ɸʨʢʪʠʢʠ. ʆʜʠʥ ʠʟ ʥʠʭ ð ʧʨʦʜʫʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʨʘʜʠʦʭʠʤʠʯʝʩʢʠʭ ʟʘʚʦʜʦʚ. 
ʅʘ ʨʘʜʠʦʭʠʤʠʯʝʩʢʠʭ ʟʘʚʦʜʘʭ (ʈʍɿ) ʠʟ ʦʪʨʘʙʦ-

ʪʘʚʰʝʛʦ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ (ʆʗʊ) ʚʳʜʝʣʷʶʪ ʜʣʷ ʧʦ-
ʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʨʘʥ ʠ ʧʣʫʪʦʥʠʡ, ʯʪʦ ʩʦ-
ʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ [11]. 
ʅʘʠʙʦʣʝʝ ʤʦʱʥʳʝ ʠ ʜʝʡʩʪʚʫʶʱʠʝ ʧʦʥʳʥʝ ʈʍɿ ʚ 
ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ð ʵʪʦ ʉʝʣʣʘʬʠʣʜ (ɺʝʣʠʢʦʙʨʠʪʘ-
ʥʠʷ) ʠ ʃʘ ɸʛ (ʌʨʘʥʮʠʷ).  
ɺ ʈʦʩʩʠʠ ʠʤʝʝʪʩʷ ʪʨʠ ʈʍɿ: ʇʆ çʄʘʷʢè ʥʘ 

ʋʨʘʣʝ, ʉʠʙʠʨʩʢʠʡ ʭʠʤʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪ (ʉʍʂ) 
ʚʙʣʠʟʠ ʊʦʤʩʢʘ ʠ ɻʦʨʥʦ-ʭʠʤʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪ 
(ɻʍʂ) ʚʙʣʠʟʠ ʂʨʘʩʥʦʷʨʩʢʘ. 
ʇʨʦʜʦʣʞʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ 

ʤʦʨʩʢʠʭ ʚʦʜʘʭ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʧʦʟʚʦʣʠʣʦ ʚ 90-
ʭ ʛʦʜʘʭ ʦʙʥʘʨʫʞʠʪʴ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʢʨʠʪʠʯʝʩʢʠʭ 
ʨʘʜʠʦʥʫʢʣʠʜʦʚ. 
ɽʱʝ ʦʜʠʥ ʠʩʪʦʯʥʠʢ ʧʦʧʘʜʘʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 

ʚ ʤʦʨʩʢʫʶ ʩʨʝʜʫ ɸʨʢʪʠʢʠ ð ɸʪʦʤʥʳʡ ʧʦʜʚʦʜʥʳʡ 
ʬʣʦʪ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʘʪʦʤʥʦʛʦ 
ʬʣʦʪʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʚ 
ʦʩʥʦʚʥʦʤ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩ ʢʦʥʮʘ 50-ʭ ʛʦʜʦʚ ʥʘ ʧʦ-
ʙʝʨʝʞʴʝ ɹʘʨʝʥʮʝʚʘ ʠ ɹʝʣʦʛʦ ʤʦʨʝʡ. ʊʠʭʦʦʢʝʘʥʩʢʠʡ 
ʘʪʦʤʥʳʡ ʬʣʦʪ ʈʦʩʩʠʠ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʙʦʣʝʝ ʧʦʟʜ-
ʥʠʡ ʧʝʨʠʦʜ ʠ ʙʳʣ ʨʘʟʚʝʨʥʫʪ ʚ ʤʝʥʴʰʠʭ ʤʘʩʰʪʘʙʘʭ. 
ɺ ʧʝʨʠʦʜ ʩ 1993 ʧʦ 1996 ʛʦʜ ʄɸɻɸʊʕ ʦʩʫʱʝ-

ʩʪʚʠʣʦ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʧʨʦʝʢʪ, ʧʦ ʦʮʝʥʢʝ ʘʨʢʪʠʯʝ-
ʩʢʠʭ ʤʦʨʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ 
ʪʘʢʞʝ ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʄʦʩʢʚʝ, ʫʜʘʣʦʩʴ ʧʦʢʘ-

ʟʘʪʴ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʦʙʲʝʢʪʘʭ, ʟʘ-
ʪʦʧʣʝʥʥʳʭ ʚ ʂʘʨʩʢʦʤ ʤʦʨʝ, ʩʦʩʪʘʚʣʷʣʦ ʥʘ ʢʦʥʝʮ 90-
ʭ: 

- ʜʣʷ ʧʨʦʜʫʢʪʦʚ ʜʝʣʝʥʠʷ ð 4,1 ʇɹʢ (ʮʝʟʠʡ-137 
ʦʢʦʣʦ 1 ʇɹʢ ʠ ʩʪʨʦʥʮʠʡ-90 ʦʢʦʣʦ 0,9 ʇɹʢ); - ʜʣ̫ 
ʧʨʦʜʫʢʪʦʚ ʘʢʪʠʚʘʮʠʠ ð 0,5 ʇɹʢ (ʥʠʢʝʣʴ-63 - 0,3 
ʇɹʢ ʠ ʢʦʙʘʣʴʪ-60 ð 0,1 ʇɹʢ);  

- ʜʣʷ ʘʢʪʠʥʠʜʦʚ ð 0,1 ʇɹʢ (ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʟʘ 
ʩʯʝʪ ʧʣʫʪʦʥʠʷ-241 ð 0,08 ʇɹʢ);  

- ʩʫʤʤʘʨʥʦ: 4,7 ʇɹʢ. 
3. ʇʦʣʠʮʠʢʣʠʯʝʩʢʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦ-

ʜʦʨʦʜʳ  
ɺʪʦʨʳʤʠ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʟʘʛʨʷʟʥʠʪʝʣʝʤ ʷʚʣʷ-

ʶʪʩʷ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦ-
ʨʦʜʳ (ʇɸʋ). ʕʪʦ ʢʦʤʧʦʥʝʥʪʳ ʥʝʬʪʠ ʠ ʧʦʙʦʯʥʳʭ 
ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ.  
ʀʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʇɸʋ ʚ ɸʨʢʪʠʢʝ ʷʚ-

ʣʷʶʪʩʷ ʥʝʬʪʷʥʘʷ ʨʘʟʚʝʜʢʘ ʠ ʜʦʙʳʯʘ [12] ʠ ʜʘʣʴʥʠʡ 
ʘʪʤʦʩʬʝʨʥʳʡ ʧʝʨʝʥʦʩ [10]. ʊʦʢʩʠʯʥʦʩʪʴ ʇɸʋ ʚʳ-
ʪʝʢʘʝʪ ʠʟ ʠʭ ʧʦʪʝʥʮʠʘʣʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 
ʩʬʦʨʤʠʨʦʚʳʚʘʪʴ ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʠ ʤʫʪʘʛʝʥʥʳʝ 
ʜʠʦʣʳ ʠ ʵʧʦʢʩʠʜʳ, ʢʦʪʦʨʳʝ ʚʩʪʫʧʘʶʪ ʚ ʨʝʘʢʮʠʶ ʩ 
ɼʅʂ [15]. ʂʦʤʧʣʝʢʩʥʦʝ ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 
ʥʘ ʦʨʛʘʥʠʟʤ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʇɸʋ ʢʘʢ 
ʘʛʝʥʪʳ, ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʝ ʙʠʦʩʬʝʨʫ ʚʩʣʝʜʩʪʚʠʝ 
ʤʦʱʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʳʥʝ ʞʠʚʫ-
ʱʠʝ ʠ ʙʫʜʫʱʠʝ ʧʦʢʦʣʝʥʠʷ ʦʨʛʘʥʠʟʤʦʚ. ɺ ʫʩʣʦʚʠʷʭ 
ɸʨʢʪʠʢʠ ʧʨʦʮʝʩʩʳ ʜʝʩʪʨʫʢʮʠʠ ʜʘʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 
ʩʦʝʜʠʥʝʥʠʡ ʢʨʘʡʥʝ ʟʘʤʝʜʣʝʥʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʫʚʝʣʠʯʠʚʘʶʱʠʤ ʠʭ ʦʧʘʩ-
ʥʦʩʪʴ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
4. ʅʝʬʪʴ 
ɺ ʪʨʝʭ ʨʝʛʠʦʥʘʭ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ʥʘʯʠ-

ʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʤʦʨʩʢʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ: ʘʤʝʨʠʢʘʥ-
ʩʢʠʡ ʰʝʣʴʬ ɹʦʬʦʨʪʘ, ʢʘʥʘʜʩʢʠʡ ʰʝʣʴʬ ɹʦʬʦʨʪʘ, ʘ 
ʪʘʢʞʝ ʰʝʣʴʬʳ ɹʘʨʝʥʮʝʚʘ ʠ ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ. ɺ 
ʛʨʫʧʧʫ ʨʠʩʢʘ ʚʭʦʜʷʪ ʤʠʛʨʠʨʫʶʱʠʝ ʞʠʚʦʪʥʳʝ ʠ 
ʧʪʠʮʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʦʨʩʢʠʤ ʣʴʜʦʤ (ʪʶʣʝʥʠ ʠ ʙʝ-
ʣʳʝ ʤʝʜʚʝʜʠ). 
ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʢʨʘʠʥʳ ʤʦʨʝʡ, ʚ 

ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʜʦʢʘʟʘʥʥʳʝ ʟʘʧʘʩʳ ʥʝʬʪʠ ʠ 
ʛʘʟʘ, ʟʘʯʘʩʪʫʶ ʚʝʩʴʤʘ ʧʨʦʜʫʢʪʠʚʥʳ ʜʣʷ ʨʳʙ, ʤʣʝʢʦ-
ʧʠʪʘʶʱʠʭ ʠ ʧʪʠʮ [8]. 
ɽʩʣʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʚ ɸʨʢʪʠʢʝ, ʭʨʦʥʠʯʝʩʢʠʝ ʠ ʦʩʪʨʳʝ ʝʝ 
ʨʘʟʣʠʚʳ ʥʝʠʟʙʝʞʥʳ. ʈʘʟʣʠʪʘʷ ʥʝʬʪʴ ʤʦʞʝʪ ʧʝʨʝʤʝ-
ʱʘʪʴʩʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʚʥʫʪʨʠ ʣʝʜʷʥʦʛʦ ʧʦ-
ʢʨʦʚʘ ʩ ʥʝʙʦʣʴʰʦʡ ʜʠʩʧʝʨʩʠʝʡ ʠʣʠ ʜʝʛʨʘʜʘʮʠʝʡ; 
ʷʩʥʦ, ʯʪʦ ʵʪʦ ʠʤʝʝʪ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʟʥʘʯʝʥʠʝ. ɺ 
ʤʦʨʝ ɹʦʬʦʨʪʘ ʥʝʬʪʴ ʤʦʞʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʝʨʝʩʝʯʴ 
ʢʨʫʛʦʚʦʨʦʪ ɹʦʬʦʨʪʘ, ʧʨʝʞʜʝ ʯʝʤ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 
ʧʦʧʘʜʝʪ ʚ ɿʘʧʦʣʷʨʥʦʝ ʪʝʯʝʥʠʝ. ɺ ʩʣʫʯʘʝ ʩ ʨʫʩʩʢʠʤ 
ʠʣʠ ʥʦʨʚʝʞʩʢʠʤ ʰʝʣʴʬʦʤ ʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʨʘʟ-
ʣʠʪʘʷ ʥʝʬʪʴ, ʟʘʭʚʘʯʝʥʥʘʷ ʚ ʪʨʘʥʟʠʪʥʳʝ ʣʴʜʳ ʉʝʚʝʨ-
ʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ, ʧʦʧʘʜʝʪ ʚ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ 
ʠ ʚ ʧʨʦʣʠʚ ʌʨʘʤʘ ʫ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɻʨʝʥʣʘʥ-
ʜʠʠ ʚ ʪʝʯʝʥʠʝ ʦʪ ʦʜʥʦʛʦ ʜʦ ʜʚʫʭ ʣʝʪ. ʀʩʩʣʝʜʦʚʘʥʠʷ 
ɼʨʠʬʪʚʫʜʘ ʜʘʶʪ ʦʯʝʥʴ ʯʝʪʢʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, 
ʯʪʦ ʥʝʬʪʴ, ʧʨʦʣʠʪʘʷ ʥʘ ʨʫʩʩʢʦʤ ʰʝʣʴʬʝ, ʦʢʘʞʝʪʩʷ 
ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʥʘ ʧʦʙʝʨʝʞʴʝ ʐʧʠʮʙʝʨʛʝʥʘ [6]. 
ʆʜʥʘʢʦ ʦʪʢʨʳʪʠʝ ʚ ɸʨʢʪʠʢʝ ʥʝʬʪʠ ʧʨʠʚʝʜʝʪ ʢ 

ʙʦʣʴʰʦʤʫ ʦʞʠʚʣʝʥʠʶ ʥʘ ʪʨʘʩʩʝ ʉʝʚʝʨʥʦʛʦ ʤʦʨ-
ʩʢʦʛʦ ʧʫʪʠ ʠ ʂʘʥʘʜʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ. ʍʨʦʥʠʯʝʩʢʠʝ 
ʚʳʙʨʦʩʳ ʥʝʬʪʠ ʥʘ ʵʪʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʷʭ, ʯʘʩʪʴ 
ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʵʢʦʟʦʥʳ, 
ʙʫʜʝʪ ʚʳʟʳʚʘʪʴ ʙʦʣʴʰʝ ʧʨʦʙʣʝʤ, ʯʝʤ ʚ ʫʤʝʨʝʥʥʳʭ 
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ʨʝʛʠʦʥʘʭ, ʛʜʝ ʜʝʛʨʘʜʘʮʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝʬʪʠ 
ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʙʳʩʪʨʦ. 
ʈʝʰʝʥʠʝ ʥʠʢʦʛʜʘ ʥʝ ʜʦʙʳʚʘʪʴ ʥʝʬʪʴ ʠʟ ʨʘʡʦ-

ʥʦʚ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ʙʳʣʦ ʙʳ ʪʨʫʜʥʦʜʦʩʪʠʞʠ-
ʤʳʤ, ʠ ʚʨʷʜ ʣʠ ʙʫʜʝʪ ʧʨʠʥʷʪʦ. ʉʘʤʳʝ ʩʪʨʦʛʠʝ ʦʛʨʘ-
ʥʠʯʝʥʠʷ ʪʦʣʴʢʦ ʫʤʝʥʴʰʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʡ, ʘ 
ʥʝ ʣʠʢʚʠʜʠʨʫʶʪ ʠʭ.  
5. ʄʝʪʘʣʣʳ 
ʄʝʪʘʣʣʳ ʢʘʜʤʠʡ (Cd), ʩʚʠʥʝʮ (ʈʔ) ʠ ʨʪʫʪʴ (Hg) 

ʷʚʣʷʶʪʩʷ ʪʦʢʩʠʯʥʳʤʠ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʭ 
ʢʦʥʮʝʥʪʨʘʮʠʷʭ.  
ʅʘʧʨʠʤʝʨ, ʩʚʠʥʝʮ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʦʙʨʘʟʦʚʳ-

ʚʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʩʚʷʟʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʘʞʜʘ-
ʷʩʴ, ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʝʨʝʨʘʙʦʪʢʝ; ʢʘʜʤʠʡ ʭʦʨʦʰʦ 
ʨʘʩʪʚʦʨʷʝʪʩʷ ʠ ʚʭʦʜʠʪ ʚ ʤʦʨʩʢʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 
ʮʠʢʣʳ, ʪʝʤ ʩʘʤʳʤ ʩʚʷʟʳʚʘʷʩʴ ʩ ʧʠʪʘʪʝʣʴʥʳʤʠ ʩʦ-
ʝʜʠʥʝʥʠʷʤʠ [4]. ʇʨʠ ʦʩʘʞʜʝʥʠʠ ʢʘʜʤʠʡ ʩʪʨʝʤʠʪʩʷ 
ʚʦʩʩʪʘʥʦʚʠʪʴʩʷ [7]. ʈʪʫʪʴ ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʢ ʦʨʛʘʥʠ-
ʯʝʩʢʠ ʙʦʛʘʪʳʤ ʯʘʩʪʠʮʘʤ, ʦʙʨʘʟʫʷ ʥʝʩʢʦʣʴʢʦ ʩʦʩʪʦ-
ʷʥʠʡ (ʵʣʝʤʝʥʪʥʦʝ, ʠʦʥʥʦʝ, ʤʝʪʠʣʦʚʦʝ), ʢʘʞʜʦʝ ʠʟ 
ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʨʘʟʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʤʦʙʠʣʴʥʦʩʪʴ 

[14]. 
ʂ ʯʠʩʣʫ ʧʨʠʦʨʠʪʝʪʥʳʭ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲ-

ʝʢʪʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪʥʦʩʷʪʩʷ ʪʷʞʝʣʳʝ 
ʤʝʪʘʣʣʳ (ʊʄ).  
ɸʨʢʪʠʢʘ ʩʣʫʞʠʪ ʩʚʦʝʛʦ ʨʦʜʘ ʦʪʩʪʦʡʥʠʢʦʤ ʜʣʷ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʶʪ ʚ ʩʝʚʝʨʥʳʝ 
ʨʘʡʦʥʳ ʠʟ ʤʝʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʠʟ ʠʩʪʦʯʥʠʢʦʚ, 
ʥʘʭʦʜʷʱʠʭʩʷ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠ-
ʢʦʤ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʷʚʣʷʣʦʩʴ 
ʩʞʠʛʘʥʠʝ ʪʦʧʣʠʚʘ. ɿʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʷ ʜʘʥʥʦʤʫ 
ʠʩʪʦʯʥʠʢʫ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʧʨʝʜʝ-
ʣʝʥʥʳʡ ʚʢʣʘʜ ʤʦʛʣʠ ʚʥʦʩʠʪʴ ʩʞʠʛʘʥʠʝ ʤʫʩʦʨʘ, ʚʳ-
ʙʨʦʩʳ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʧʨʦʪʝʯʢʠ 
ʪʝʭʥʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ ʠ ʨʘʟʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʥʘʢʘʧʣʠʚʘ-
ʶʪʩʷ ʚ ʧʦʯʚʝ ʠ ʢʨʘʡʥʝ ʤʝʜʣʝʥʥʦ ʫʜʘʣʷʶʪʩʷ ʧʨʠ ʚʳ-
ʱʝʣʘʯʠʚʘʥʠʠ, ʧʦʪʨʝʙʣʝʥʠʠ ʨʘʩʪʝʥʠʷʤʠ (ʦʩʦʙʝʥʥʦ ʚ 
ʫʩʣʦʚʠʷʭ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ), ʵʨʦʟʠʠ ʠ ʜʝʬʣʷʮʠʠ 
6. ʂʠʩʣʦʪʥʳʝ ʦʩʘʜʢʠ 
ʅʘʢʦʥʝʮ, ʝʱʝ ʦʜʠʥ ʚʠʜ ʟʘʛʨʷʟʥʝʥʠʷ ð ʢʠʩʣʦʪ-

ʥʳʝ ʦʩʘʜʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʦʣʞʘʶʪ ʧʦʢʘʟʳ-
ʚʘʪʴ, ʯʪʦ ʢʠʩʣʦʪʥʳʝ ʦʩʘʜʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟ-
ʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʛʨʦʟʫ ʥ ʦʙʰʠʨʥʳʭ ʨʘʡʦʥʘʭ 
ɸʨʢʪʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʩʝʚʝʨʝ ʌʝʥʥʦʩʢʘʥʜʠʠ ʠ ʥʘ 
ʂʦʣʴʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ. 
ʂʠʩʣʦʪʦʦʙʨʘʟʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʚʳʙʨʘʩʳʚʘʶʪʩʷ 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʛʦ-
ʨʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʠ ʧʦʧʘʜʘʶʪ ʚ ʦʢʨʫ-
ʞʘʶʱʫʶ ʩʨʝʜʫ ɸʨʢʪʠʢʠ ʠʟ ʤʝʩʪʥʳʭ ʠ ʫʜʘʣʝʥʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. 

ʄʘʨʠʥʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʦʚʦʱʥʦʛʦ ʩʳʨʴʷ. ɺ ʢʘʯʝ-

ʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʥʦʛʦ ʨʷʜʘ ʤʘʨʠʥʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʚʳʰʝʥʠʷ ʝʝ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ, ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʢʦʨʥʝʚʦʛʦ ʮʠʢʦʨʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2018 ʛ. ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ 

ʊʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʣʦʜʦʚ ʠ ʦʚʦʱʝʡ ʌɻɹʆʋ ɺʆ ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʩʷ ʢʦʨʥʝʚʦʡ ʮʠʢʦʨʠʡ ʩʦʨʪʘ ʗʨʦʩʣʘʚʩʢʠʡ. ʉʭʝʤʘ ʦʧʳʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʨʴʷ, ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʨʠʥʘʜʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (0,5 ʠ 0,9%) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʨʝʮʝʧʪʫʨʝ ʫʢʩʫʩʥʦʡ ʵʩʩʝʥʮʠʠ, ʚʠʥʥʦʛʦ ʠ ʷʙʣʦʯʥʦʛʦ ʫʢ-

ʩʫʩʘ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʨʠʥʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ ʮʠʢʦʨʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʮʠʶ ʩ ʚʳʩʦ-

ʢʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʇʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʘʨʠʥʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʟʘʤʝʥʘ ʚ ʨʝʮʝʧʪʫʨʝ ʫʢʩʫʩʥʦʡ ʵʩʩʝʥʮʠʠ ʥʘ ʷʙʣʦʯʥʳʡ ʠʣʠ ʚʠʥʥʳʡ ʫʢʩʫʩ - ʚʢʫʩ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ 

ʨʝʟʢʠʤ, ʘʨʦʤʘʪ ʦʙʦʛʘʱʘʝʪʩʷ ʬʨʫʢʪʦʚʳʤʠ ʪʦʥʘʤʠ. ʅʝʡʪʨʘʣʴʥʳʡ ʚʢʫʩ ʮʠʢʦʨʠʷ ʩʦ ʩʣʝʛʢʘ ʛʦʨʴʢʦʚʘʪʳʤ 

ʧʨʠʚʢʫʩʦʤ ʦʧʪʠʤʘʣʴʥʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (ʜʦ 0,9%). ɺʳʩʦʢʦʢʠʩ-

ʣʦʪʥʳʡ ʤʘʨʠʥʘʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʨʝʮʝʧʪʫʨʝ ʚʠʥʥʦʡ ʢʠʩʣʦʪʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʛʫʩʪʘʮʠʠ ʧʦʣʫʯʠʣ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ ï 9,8 ʙʘʣʣʦʚ ʧʦ 10-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ  

Abstract. 

Marinating is one of the most common ways of processing vegetable raw materials. The use of new, non-

traditional types of raw materials, in particular root chicory, should be considered as one of the directions for 

expanding the assortment of marinated products, increasing its consumer properties. Researches in this direction 

were conducted in 2018 on the basis of the Department of Technology for storing and processing fruits and vege-

tables of the Federal State Budgetary Educational Institution of Higher Education of the Russian State Agrarian 

University-Moscow Agricultural Academy named after K.A. Timiryazev. The object of research was the root chic-

ory varieties Yaroslavsky. The scheme of experience included biochemical studies of raw materials, laboratory 

production of weakly acidic and acidic pickles using in the formulation of acetic essence, wine and apple vinegar, 

organoleptic and biochemical studies of the finished product. Studies have shown that the production of pickled 

products from chicory allows you to get products with high organoleptic characteristics. Improving the quality of 

pickled products is promoted by replacing the vinegar essence with apple or wine vinegar in the recipe - the taste 

becomes less sharp, the aroma is enriched with fruit tones. Neutral taste of chicory with a slightly bitter aftertaste 

is optimally combined with the high content of acetic acid (up to 0.9%), characteristic of sour pickles. Sour mari-

nade using tartaric acid in the recipe according to the results of tasting received the highest score - 9.8 points on 

a 10-point scale. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʎʠʢʦʨʠʡ ʢʦʨʥʝʚʦʡ, ʤʘʨʠʥʘʜ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

Keywords: Chicory root, marinade, chemical composition, organoleptic indicators, consumer properties. 

 

ɺʚʝʜʝʥʠʝ. ʎʠʢʦʨʠʡ ʦʙʳʢʥʦʚʝʥʥʳʡ (Cicorium 

intubus L.) - ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʦʚʦʱʥʘʷ ʢʫʣʴʪʫʨʘ, ʚʦʟ-

ʜʝʣʳʚʘʝʤʘʷ ʚ ɽʚʨʦʧʝ, ʉʨʝʜʥʝʡ ɸʟʠʠ, ʂʘʟʘʭʩʪʘʥʝ ʠ 

ʶʛʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ [10]. ʗʚʣʷʷʩʴ ʜʚʫʣʝʪʥʠʤ ʨʘʩ-

ʪʝʥʠʝʤ, ʮʠʢʦʨʠʡ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ ʬʦʨʤʠʨʫʝʪ 

ʣʠʩʪʦʚʫʶ ʨʦʟʝʪʢʫ ʠ ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʳʡ ʢʦʨʥʝʧʣʦʜ, 

ʷʚʣʷʶʱʠʡʩʷ ʧʨʦʜʫʢʪʦʚʳʤ ʦʨʛʘʥʦʤ, ʚʦ ʚʪʦʨʦʡ ʛʦʜ - 

ʮʚʝʪʦʥʦʩʥʳʝ ʧʦʙʝʛʠ, ʮʚʝʪʝʪ ʠ ʦʙʨʘʟʫʝʪ ʩʝʤʝʥʘ. 

ʈʝʘʣʠʟʘʮʠʷ ʢʦʥʮʝʧʮʠʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʜʫʢʪʦʚ, ʦʙʣʘʜʘʶ-

ʱʠʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʠ ʣʝʯʝʙʥʳʤ ʜʝʡʩʪʚʠʝʤ. ʉʦ-

ʟʜʘʥʠʝ ʧʦʜʦʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠ-

ʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʳʨʴʝʚʦʡ ʙʘʟʳ. ɺ ʵʪʦʤ ʦʪʥʦ-

ʰʝʥʠʠ ʮʠʢʦʨʠʡ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʠʩʪʦʯʥʠʢ ʘʟʦʪʥʦʢʠʩʣʳʭ, ʩʝʨʥʦʢʠʩʣʳʭ ʠ ʩʦʣʷʥʦʢʠʩ-

ʣʳʭ ʩʦʣʝʡ ʢʘʣʠʷ, ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʫʩʠʣʠʚʘʝʪ ʦʙʤʝʥ ʚʝ-

ʱʝʩʪʚ ʠ ʫʣʫʯʰʘʝʪ ʧʠʱʝʚʘʨʝʥʠʝ. ʀʥʫʣʠʥ, ʥʘ ʜʦʣʶ 

ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 60% ʦʪ ʚʩʝʭ ʧʠʱʝʚʳʭ ʚʦ-

ʣʦʢʦʥ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʩʘʭʘʨʘ, ʣʠ-

ʧʠʜʦʚ ʢʨʦʚʠ, ʩʥʠʞʝʥʠʶ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʢʘʟʳʚʘʝʪ ʛʝʧʘʧʨʦʪʝʢʪʦʨ-

ʥʦʝ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ [5, 10]. ɻʣʠʢʦʟʠʜ 

ʠʥʪʠʙʠʥ, ʧʨʠʜʘʶʱʠʡ ʢʦʨʥʝʧʣʦʜʘʤ ʛʦʨʴʢʦʚʘʪʳʡ 

ʧʨʠʚʢʫʩ, ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʙʦʪʫ ʧʝʯʝʥʠ [10]. 

ʂʦʨʥʝʚʦʡ ʮʠʢʦʨʠʡ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʩʳ-

ʨʴʷ ʩ ʮʝʣʴʶ ʦʙʦʛʘʱʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-

ʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʥʦʛʠʭ ʚʠʜʦʚ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘ-

ʥʠʷ ï ʭʣʝʙʘ, [7], ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ [1, 3, 4], ʧʠʚʘ, 

[9], ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʨʝʧʢʠʭ ʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪ-

ʢʦʚ [6] ʠ ʟʘʤʝʥʠʪʝʣʝʡ ʢʦʬʝ [2]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢ-

ʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʨʘʙʦʪʢʠ ʢʦʨʥʝʚʦʛʦ ʮʠʢʦʨʠʷ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʚʦʱʥʳʭ ʤʘ-

ʨʠʥʘʜʦʚ. ʉ ʮʝʣʴʶ ʦʙʦʩʥʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʪʘʢʦʛʦ ʧʨʦʜʫʢʪʘ ʚ 2018 ʛ. ʥʘ ʢʘʬʝʜʨʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʣʦʜʦʚ ʠ ʦʚʦʱʝʡ 

ʌɻɹʆʋ ɺʆ ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʭ ʮʝʣʴʶ ʷʚʣʷʣʦʩʴ ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘ-

ʥʠʷ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʚ ʨʝʮʝʧʪʫʨʝ ʠ ʠʟʫʯʝʥʠʝ ʚʣʠ-

ʷʥʠʷ ʚʠʜʦʚ ʫʢʩʫʩʘ ʥʘ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʉʭʝʤʘ ʦʧʳʪʘ ʜʚʫʭʬʘʢʪʦʨʥʘʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ 

2 ʚʘʨʠʘʥʪʘ ʩ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʫʢʩʫʩʥʦʡ 

ʢʠʩʣʦʪʳ ʚ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ ï 0,5% ʠ 0,9%, ʦʙʦʟʥʘ-

ʯʘʝʤʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢʘʢ 1 ʠ 2, ʠ 3 ʚʘʨʠʘʥʪʘ ʩ ʨʘʟ-

ʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʫʢʩʫʩʘ: 70%-ʥʘʷ ʫʢʩʫʩʥʘʷ ʵʩʩʝʥ-

ʮʠʷ, 6%-ʥʳʡ ʷʙʣʦʯʥʳʡ ʠ 6%-ʥʳʡ ʚʠʥʥʳʡ ʫʢʩʫʩ, 

ʦʙʦʟʥʘʯʘʝʤʳʝ ʢʘʢ ʘ, ʙ, ʚ.  
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ʉʳʨʴʝʤ ʜʣʷ ʦʧʳʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʨʠʥʘ-

ʜʦʚ ʷʚʣʷʣʠʩʴ ʢʦʨʥʝʧʣʦʜʳ ʮʠʢʦʨʠʷ ʩʦʨʪʘ ʗʨʦʩʣʘʚ-

ʩʢʠʡ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʇʦʣʝʚʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ 

ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ.  

ʉʭʝʤʘ ʦʧʳʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʩʣʝʜʫʶʱʠʝ 

ʵʪʘʧʳ: 

1. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʠ ʙʠʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘ ʩʚʝʞʝʛʦ ʩʳʨʴʷ. 

2. ʃʘʙʦʨʘʪʦʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʨʠʥʘʜʘ ʠʟ ʮʠ-

ʢʦʨʠʷ. 

3. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʠ ʙʠʦʭʠʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʳ-

ʨʴʷ ʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʦʚʦʜʠʣʠ ʚ ʘʥʘʣʠʪʠʯʝ-

ʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʦʪʜʝʣʘ ɿʝʤʣʝʜʝʣʠʷ ʠ ʘʛʨʦʭʠʤʠʠ 

ɺʅʀʀʆ ï ʬʠʣʠʘʣʝ ʌɻɹʅʋ ʌʅʎʆ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʦʚ: ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʧʦ 

ɻʆʉʊ 28561-90 çʇʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʧʣʦʜʦʚ ʠ 

ʦʚʦʱʝʡ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʠʣʠ 

ʚʣʘʛʠè ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʩʘʭʘʨʘ ï 

ʧʦ ɻʆʉʊ 8756.13-87 çʇʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʧʣʦ-

ʜʦʚ ʠ ʦʚʦʱʝʡ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʘʭʘʨʦʚè, ʚʠʪʘ-

ʤʠʥ ʉ ï ʧʦ ɻʆʉʊ 24556-89 çʇʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ 

ʧʣʦʜʦʚ ʠ ʦʚʦʱʝʡ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʪʘʤʠʥʘ 

Cè, ʥʠʪʨʘʪʦʚ - ɻʆʉʊ 29270-95 çʇʨʦʜʫʢʪʳ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʧʣʦʜʦʚ ʠ ʦʚʦʱʝʡ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʥʠʪ-

ʨʘʪʦʚè, ʪʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ - ʧʦ ɻʆʉʊ ISO 750-

2013 çʇʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠè 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʳʨʴʷ ʦʩʫʱʝʩʪʚ-

ʣʷʣʠ ʧʫʪʝʤ ʦʮʝʥʢʠ ʝʜʠʥʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ 5-

ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʥʘʯʠʤʦ-

ʩʪʠ ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ ʚʳʚʝʜʝʥʠʷ ʩʫʤʤʘʨʥʦʡ 

ʦʮʝʥʢʠ [11]. 

ʃʘʙʦʨʘʪʦʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʨʠʥʘʜʦʚ ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʪʝʭʥʦʣʦʛʠʠ [8], ʧʦ ʨʝ-

ʮʝʧʪʫʨʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣ. 1 ʥʘ ʙʘʟʝ ʃʘʙʦʨʘ-

ʪʦʨʠʠ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʣʦʜʦʦʚʦʱʥʦʛʦ ʩʳ-

ʨʴʷ. 

ʊʘʙʣʠʮʘ 1. 

ʈʝʮʝʧʪʫʨʘ ʨʘʩʬʘʩʦʚʢʠ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʘʨʠʥʘʜʥʦʡ ʟʘʣʠʚʢʠ  

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʨʠʥʦʚʘʥʥʦʛʦ ʮʠʢʦʨʠʷ 

ʉʦʦʪʥʦʰʝʥʠʝ ʦʚʦ-

ʱʝʡ ʠ ʟʘʣʠʚʢʠ ʧʨʠ 

ʫʢʣʘʜʢʝ ʥʘ 1 ʪ. ʛʦ-

ʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʪ 

ʈʝʮʝʧʪʫʨʥʘʷ ʟʘ-

ʢʣʘʜʢʘ ʥʘ 1 ʪ ʛʦʪʦ-

ʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ɿʘʢʣʘʜʢʘ ʥʘ 100 ʢʛ ʟʘʣʠʚʢʠ, 

ʢʛ 

ʊʠʪʨʫʝʤʘʷ ʢʠʩ-

ʣʦʪʥʦʩʪʴ ʚ ʧʝʨʝ-

ʩʯʝʪʝ ʥʘ ʫʢʩʫʩ-

ʥʫʶ ʢʠʩʣʦʪʫ, % 

ʨʅ ʟʘ-

ʣʠʚʢʠ 
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600 400 6,3 20,0 20,0 1,56 5,0 5,0 2,75 85,67 1,2-1,3 3,0-3,2 

 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʟʘʢʣʘʜʢʫ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 

ʧʝʨʝʩʯʠʪʳʚʘʣʠ ʠʩʭʦʜʷ ʠʟ ʝʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʩʦʜʝʨ-

ʞʘʥʠʷ ʚ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ ʧʦ ʬʦʨʤʫʣʝ: 

Mm

m 100
100N

2

1 Ö=  

ʛʜʝ N ï ʢʦʣʠʯʝʩʪʚʦ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ, ʢʛ ʥʘ 

100 ʢʛ ʟʘʣʠʚʢʠ; 

m1 ï ʩʦʜʝʨʞʘʥʠʝ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʚ ʢʦʥʩʝʨ-

ʚʘʭ, %; 

m2 ï ʩʦʜʝʨʞʘʥʠʝ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʚ ʫʢʩʫʩʝ 

ʠʣʠ ʫʢʩʫʩʥʦʡ ʵʩʩʝʥʮʠʠ, %; 

ʄ ï ʩʦʜʝʨʞʘʥʠʝ ʟʘʣʠʚʢʠ ʚ ʙʘʥʢʝ ʚ ʤʦʤʝʥʪ ʨʘʩ-

ʬʘʩʦʚʢʠ, % ʢ ʤʘʩʩʝ ʥʝʪʪʦ. 

ʈʘʩʩʯʠʪʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 

ʩʦʩʪʘʚʠʣʦ ʜʣʷ ʩʣʘʙʦʢʠʩʣʳʭ ʤʘʨʠʥʘʜʦʚ: 70%-ʥʘʷ 

ʫʢʩʫʩʥʘʷ ʵʩʩʝʥʮʠʷ ï 0,012 ʢʛ/100 ʢʛ, 6%-ʥʳʡ ʫʢʩʫʩ 

- 0,13 ʢʛ/100 ʢʛ, ʠ ʜʣʷ ʢʠʩʣʳʭ ï 0,022 ʢʛ/100 ʢʛ ʠ 0,25 

ʢʛ/100 ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺʳʪʷʞʢʫ ʧʨʷʥʦʩʪʝʡ ʛʦʪʦʚʠʣʠ ʥʘ ʚʦʜʥʦʡ ʦʩ-

ʥʦʚʝ ʧʫʪʝʤ ʥʘʩʪʘʠʚʘʥʠʷ ʢʦʨʠʮʳ (0,3 ʢʛ), ʛʚʦʟʜʠʢʠ 

(0,2 ʢʛ), ʜʫʰʠʩʪʦʛʦ (0,2 ʢʛ) ʠ ʛʦʨʴʢʦʛʦ (0,15 ʢʛ) 

ʧʝʨʮʘ ʠ ʣʘʚʨʦʚʦʛʦ ʣʠʩʪʘ (0,15 ʢʛ). ʉʤʝʩʴ ʟʘʛʨʫʞʘʣʠ 

ʚ ʢʦʪʝʣ, ʜʦʙʘʚʣʷʣʠ ʚʦʜʫ ï ʠʟ ʨʘʩʯʝʪʘ 1 ʢʛ ʧʨʷʥʦʩʪʝʡ 

ʥʘ 10 ʣ. ʚʦʜʳ, ʢʠʧʷʪʠʣʠ, ʚʳʜʝʨʞʠʚʘʣʠ ʨʘʩʪʚʦʨ ʚ ʪʝ-

ʯʝʥʠʝ 24 ʯ. ʚ ʛʝʨʤʝʪʠʯʝʩʢʠ ʟʘʢʨʳʪʦʤ ʩʦʩʫʜʝ, ʚʥʦʚʴ 

ʥʘʛʨʝʚʘʣʠ ʜʦ ʢʠʧʝʥʠʷ, ʦʭʣʘʞʜʘʣʠ ʠ ʬʠʣʴʪʨʦʚʘʣʠ 

ʯʝʨʝʟ ʬʠʣʴʪʨ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʤʘʨʠʥʘʜʘ ʠʟ ʢʦʨʥʝʧʣʦʜʦʚ ʮʠʢʦʨʠʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʨʠʥʘʜʦʚ ʠʟ ʮʠʢʦʨʠʷ. 

 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʦʨʥʝʧʣʦʜʳ ʮʠʢʦ-

ʨʠʷ ʠʤʝʣʠ ʫʜʣʠʥʝʥʥʫʶ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʬʦʨʤʫ ʩʦ 

ʩʨʝʜʥʝʡ ʜʣʠʥʦʡ 25 ʩʤ ʠ ʜʠʘʤʝʪʨʦʤ 3é3,5 ʩʤ. ʅʘ 

ʧʦʧʝʨʝʯʥʦʤ ʨʘʟʨʝʟʝ ʦʥʦ ʠʤʝʣʠ ʙʝʣʫʶ ʦʢʨʘʩʢʫ ʩ ʚʳ-

ʨʘʞʝʥʥʦʡ ʩʝʨʜʮʝʚʠʥʦʡ. ʂʦʥʩʠʩʪʝʥʮʠʷ ʢʦʨʥʝʧʣʦ-

ʜʦʚ ʩʨʝʜʥʝ ʧʣʦʪʥʘʷ, ʭʨʫʩʪʷʱʘʷ. ʄʷʢʦʪʴ ʠʤʝʝʪ ʚʳ-

ʨʘʞʝʥʥʳʡ ʛʦʨʴʢʠʡ ʧʨʠʚʢʫʩ, ʢʦʪʦʨʳʡ ʦʩʦʙʝʥʥʦ 

ʩʠʣʴʥʦ ʚʳʨʘʞʝʥ ʚ ʧʦʩʣʝʚʢʫʩʠʠ. ɸʨʦʤʘʪ, ʭʘʨʘʢʪʝʨ-

ʥʳʡ ʜʣʷ ʢʦʨʥʝʧʣʦʜʦʚ ʩʝʤ. ʉʣʦʞʥʦʮʚʝʪʥʳʝ 

(Comp·sitae) ʚʳʨʘʞʝʥ ʜʦʩʪʘʪʦʯʥʦ ʩʣʘʙʦ. ɺ ʤʝʩʪʘʭ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʥʝʧʣʦ-

ʜʦʚ ʧʨʠʦʙʨʝʪʘʣʘ ʢʨʘʩʥʦʚʘʪʫʶ ʦʢʨʘʩʢʫ. ʆʪʤʝʯʘʣʘʩʴ 

ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʪʝʤʥʝʥʠʶ ʦʯʠʱʝʥʥʳʭ ʢʦʨʥʝʧʣʦʜʦʚ 

ʧʨʠ ʠʭ ʭʨʘʥʝʥʠʠ ʥʘ ʚʦʟʜʫʭʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʚʝʞʠʭ ʢʦʨ-

ʥʝʧʣʦʜʦʚ ʮʠʢʦʨʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 2. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʥʝʧʣʦʜʦʚ ʮʠʢʦʨʠʷ 

ʉʫʭʦʝ 

ʚ-ʚʦ, % 

ʉʘʭʘʨʘ, % ɺʠʪʘʤʠʥ ʉ, 

ʤʛ% 

ʅʠʪʨʘʪʳ,  

ʤʛ/ʢʛ ʤʦʥʦʩʘʭʘʨʘ ʜʠʩʘʭʘʨʘ ʩʫʤʤʘ 

24,6 0,51 16,25 16,76 2,4 219 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʚ ʢʦʨʥʝʧʣʦʜʘʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ (24,6%), 

ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʭ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟ-

ʚʘʨʠʚʘʥʠʶ ʧʨʠ ʙʣʘʥʰʠʨʦʚʘʥʠʠ ʠ ʪʝʧʣʦʚʦʡ ʩʪʝʨʠ-

ʣʠʟʘʮʠʠ. ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʘ-

ʭʘʨʦʚ ï 16,76% ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʦʥʠ ʧʨʝʚʦʩ-

ʭʦʜʷʪ ʤʦʨʢʦʚʴ. 

ʀʥʩʧʝʢʮʠʷ ʩʳʨʴʷ 

ʄʦʡʢʘ 

ʅʘʨʝʟʢʘ ʥʘ ʢʨʫʞʢʠ, ʪʦʣʱʠ-

ʥʦʡ 10 ʤʤ 

ɹʣʘʥʰʠʨʦʚʘʥʠʝ ʚ ʚʦʜʝ ʚ 

ʪʝʯʝʥʠʝ 3 ʤʠʥ. ʧʨʠ ʪʝʤ-

ʧʝʨʘʪʫʨʝ  

95-100ʦʉ  

ʌʘʩʦʚʢʘ ʚ ʩʪʝʢʣʷʥʥʳʝ 

ʙʘʥʢʠ ʚʤʝʩʪʠʤʦʩʪʴʶ  

250 ʤʣ, ʫʢʫʧʦʨʠʚʘʥʠʝ 
ʇʦʜʛʦʪʦʚʢʘ ʤʘʨʠʥʘʜʥʦʡ 

ʟʘʣʠʚʢʠ 

ʇʦʜʛʦʪʦʚʢʘ ʤʘʨʠʥʘʜʥʦʡ 

ʟʘʣʠʚʢʠ 

ʊʝʧʣʦʚʘʷ ʩʪʝʨʠʣʠʟʘʮʠʷ 

ʆʯʠʩʪʢʘ 

ɺʳʜʝʨʞʠʚʘʥʠʝ 
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ʎʠʢʦʨʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤʠ ʩʦʜʝʨʞʘʥʠ-

ʷʤʠ ʚʠʪʘʤʠʥʘ ʉ (2,4 ʤʛ%), ʥʝ ʩʢʣʦʥʝʥ ʦʥ ʠ ʢ ʥʘʢʦʧ-

ʣʝʥʠʶ ʥʠʪʨʘʪʦʚ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʤʘʨʠʥʘʜʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʠʟ 

ʮʠʢʦʨʠʷ, ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 2. 

 

 
ʈʠʩ. 2. ɺʥʝʰʥʠʡ ʚʠʜ ʤʘʨʠʥʘʜʦʚ ʠʟ ʮʠʢʦʨʠʷ 

 

ɺʩʝ ʦʙʨʘʟʮʳ ʤʘʨʠʥʘʜʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚʥʝʰʥʠʤ ʚʠʜʦʤ, ʠʤʝʣʠ ʧʨʦʟʨʘʯ-

ʥʫʶ ʙʝʟ ʚʟʚʝʩʝʡ ʟʘʣʠʚʢʫ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʫʢʩʫʩʥʦʡ 

ʢʠʩʣʦʪʳ ʠ ʚʠʜ ʫʢʩʫʩʘ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʚʢʫʩʦʘʨʦ-

ʤʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʪʦʚʳʭ ʤʘʨʠʥʘʜʦʚ. ʀʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʷʙʣʦʯʥʦʛʦ ʠ ʚʠʥʦʛʨʘʜʥʦʛʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʫʣʫʯʰʝʥʠʶ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʪʦʚʳʭ 

ʤʘʨʠʥʘʜʦʚ ï ʠʭ ʚʢʫʩ ʙʳʣ ʤʝʥʝʝ ʨʝʟʢʠʤ, ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʤʘʨʠʥʘʜʘʤʠ, ʚ ʨʝʮʝʧʪʫʨʳ ʢʦʪʦʨʳʭ ʚʭʦʜʠʣʘ 

ʫʢʩʫʩʥʘʷ ʵʩʩʝʥʮʠʷ, ʦʥʠ ʠʤʝʣʠ ʧʨʠʷʪʥʳʡ ʬʨʫʢʪʦ-

ʚʳʡ ʘʨʦʤʘʪ (ʪʘʙʣ. 3).  

ʄʘʨʠʥʘʜʳ, ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʢ-

ʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (0,9%) ʧʦʣʫʯʠʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʦʮʝʥʢʫ. ɺʳʨʘʞʝʥʥʳʡ ʢʠʩʣʳʡ ʚʢʫʩ ʪʘʢʠʭ ʤʘʨʠʥʘʜʦʚ 

ʦʧʪʠʤʘʣʴʥʦ ʩʦʯʝʪʘʣʩʷ ʩ ʥʝʡʪʨʘʣʴʥʳʤ, ʯʫʪʴ ʛʦʨʴʢʦ-

ʚʘʪʳʤ ʚʢʫʩʦʤ ʩʚʝʞʝʛʦ ʮʠʢʦʨʠʷ. 

ʊʘʙʣʠʮʘ 3. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʨʠʥʘʜʦʚ ʠʟ ʮʠʢʦʨʠʷ  

(ʚ ʯʠʩʣʠʪʝʣʝ ï ʦʮʝʥʢʘ ʧʦ 5-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʥʘʯʠʤʦʩʪʠ) 

ɺʘʨʠ-

ʘʥʪ 

ɺʥʝʰʥʷʷ ʧʨʠʚʣʝ-

ʢʘʪʝʣʴʥʦʩʪʴ 

ʆʢʨʘʩʢʘ 

ʦʚʦʱʝʡ 

ʎʚʝʪ 

ʟʘʣʠʚʢʠ 

ʇʨʦʟʨʘʯʥʦʩʪʴ 

ʟʘʣʠʚʢʠ 

ʂʦʥʩʠʩʪʝʥʮʠʷ 

ʦʚʦʱʝʡ 

ɺʢʫʩ ɸʨʦ-

ʤʘʪ 

ʊʠʧʠʯ-

ʥʦʩʪʴ 

ʆʙʱʘʷ 

ʦʮʝʥʢʘ 

1 

ʘ 4,4/0,7 4,2/0,4 4,5/0,5 5/1,8 5/1,8 4,0/2,8 3,9/1,6 5/0,5 8,6 

ʙ 4,1/0,6 4,0/0,4 4,5/0,5 5/1,8 5/1,8 4,5/3,2 4,5/1,8 5/1,5 9,2 

ʚ 4,8/0,7 4,6/0,5 4,7/0,5 5/1,8 5/1,8 4,8/3,4 4,5/1,8 5/0,5 9,6 

2 

ʘ 4,6/0,7 4,2/0,4 4,5/0,5 5/1,8 5/1,8 4,4/3,1 3,61,4 5/0,5 8,8 

ʙ 4,0/0,6 4,0/0,4 4,5/0,5 5/1,8 5/1,8 4,8/3,4 4,5/1,8 5/0,5 9,4 

ʚ 5,0/0,8 4,9/0,5 4,9/0,5 5/1,8 5/1,8 5,0/3,5 4,5/1,8 5/0,5 9,8 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʦʟʨʝʚʘʥʠʷ ʦʧʳʪ-

ʥʳʭ ʦʙʨʘʟʮʦʚ ʤʘʨʠʥʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪʤʝʯʘ-

ʣʠʩʴ ʟʘʢʦʥʦʤʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʭʠʤʠʯʝʩʢʦʤ ʩʦ-

ʩʪʘʚʝ ʩʳʨʴʷ (ʪʘʙʣ. 4). ʊʘʢ, ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʧʠʪʳʚʘ-

ʥʠʷ ʟʘʣʠʚʢʦʡ, ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ 

ʤʘʨʠʥʦʚʘʥʥʦʤ ʮʠʢʦʨʠʠ ʩʥʠʟʠʣʦʩʴ ʧʨʠʤʝʨʥʦ ʚ ʧʦʣ-

ʪʦʨʘ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʳʨʴʝʤ (ʦʪ 24,6 ʜʦ 

14,1é15,0%), ʟʘ ʩʯʝʪ ʵʪʦʛʦ ʫʣʫʯʰʠʣʘʩʴ ʝʛʦ ʢʦʥʩʠ-

ʩʪʝʥʮʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʪʝʧʣʦʚʳʭ ʦʙʨʘʙʦʪʦʢ (ʙʣʘʥʰʠ-

ʨʦʚʘʥʠʷ ʠ ʩʪʝʨʠʣʠʟʘʮʠʠ) ʧʨʦʠʟʦʰʣʦ ʧʦʣʥʦʝ ʨʘʟʨʫ-

ʰʝʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. ʅʘ ʬʦʥʝ ʦʙʱʝʛʦ ʩʥʠ-

ʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʚ ʠʟ-ʟʘ ʠʭ ʜʠʬʬʫʟʠʠ ʚ ʟʘ-

ʣʠʚʢʫ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ 

ʤʦʥʦʩʘʭʘʨʦʚ ʟʘ ʩʯʝʪ ʠʥʚʝʨʩʠʠ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ. ɸʥʘ-

ʣʦʛʠʯʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʜʠʬʬʫʟʠʠ ʩʥʠʟʠʣʦʩʴ ʩʦʜʝʨʞʘ-

ʥʠʝ ʥʠʪʨʘʪʦʚ. 

ʊʘʙʣʠʮʘ 4. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʘʨʠʥʘʜʦʚ ʠʟ ʮʠʢʦʨʠʷ. 

ɺʘʨʠʘʥʪ 
ʉʫʭʦʝ ʚʝʱʝ-

ʩʪʚʦ, % 

ʊʠʪʨʫʝʤʳʝ ʢʠʩ-

ʣʦʪʳ, % 

ɺʠʪʘʤʠʥ ʉ, 

ʤʛ% 

ʉʘʭʘʨʘ, % ʅʠʪʨʘʪʳ, 

ʤʛ/ʢʛ ʤʦʥʦ- ʜʠ- ʩʫʤʤʘ 

1 

ʘ 14,5 0,50 0,0 1,43 4,64 6,07 152 

ʙ 14,5 0,48 0,0 1,49 5,28 6,77 160 

ʚ 15,0 0,43 0,0 1,44 5,48 6,92 149 

2 

ʘ 14,5 0,80 0,0 2,11 4,89 7,00 98 

ʙ 14,1 0,87 0,0 1,99 4,52 6,51 130 

ʚ 14,9 0,90 0,0 2,30 4,26 6,56 130 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟ-

ʚʦʣʷʶʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʦʨʥʝʚʦʡ ʮʠʢʦʨʠʡ ʢʘʢ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʡ ʚʠʜ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʨʠʥʦ-

ʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʜʘʣʴʥʝʡʰʠʝ 

ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʨʝʮʝʧʪʫʨ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʤʘʨʠʥʘʜʦʚ-ʘʩʩʦʨʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥ-

ʥʦʛʦ ʚʠʜʘ ʩʳʨʴʷ.  
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EFFICACY OF FUNGICIDES AGAINST FUNGUS FUSARIUM EQUISETI  

 

ɸʥʥʦʪʘʮʠʷ. 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʬʫʥʛʠʮʠʜʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʛʨʠʙʘ Fusarium equseti. ɺʳʷʚʣʝʥʦ 

ʦʪʩʫʪʩʪʚʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (0,0%) ʛʨʠʙʘ ʢ ʧʨʝʧʘʨʘʪʫ ɸʣʴʪʦ ʩʫʧʝʨ. ɽʛʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʦʩʪʘʚʠʣʘ 100 %. ʇʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʦʪʠʚ ʬʫʟʘʨʠʦʟʥʦʡ ʠʥʬʝʢʮʠʠ. 

Abstract. 

The results of the study of the effect of fungicides on the development of the fungus Fusarium equseti. The 

absence of resistance (0,0%) of the fungus to the preparate. Alto super was revealed. Its biological effectiveness 

was 100 %. The expediency of using the method of agar plates to assess the effectiveness of plant protection agents 

used against Fusarium infection is shown. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʠʙ Fusarium equseti, ʬʫʥʛʠʮʠʜʳ, ʤʝʪʦʜ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʙʠʦ-

ʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

Key words: fungus Fusarium equiseti, fungicides, agar plate method, resistance, biological efficiency. 
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ɿʘʙʦʣʝʚʘʥʠʷ ʬʫʟʘʨʠʦʟʥʦʡ ʵʪʠʦʣʦʛʠʠ ʝʞʝʛʦʜʥʦ 

ʧʨʠʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡ-

ʩʪʚʫ. ɻʨʠʙʳ ʨʦʜʘ Fusarium ʩʧʦʩʦʙʥʳ ʧʦʨʘʞʘʪʴ ʚʩʝ 

ʚʠʜʳ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʩʥʠʞʘ-

ʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢ-

ʮʠʠ. [1]. 

ɼʣʷ ʙʦʨʴʙʳ ʩ ʜʘʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʟʘ ʧʦʩʣʝʜ-

ʥʠʝ ʛʦʜʳ ʩʦʟʜʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ. ʅʦ ʥʝ ʚʩʝ ʦʥʠ ʦʜʠʥʘʢʦʚʦ ʵʬʬʝʢʪʠʚʥʳ ʚ 

ʦʪʥʦʰʝʥʠʠ ʬʫʟʘʨʠʦʟʥʦʡ ʠʥʬʝʢʮʠʠ ʠ ʦʪʜʝʣʴʥʳʭ ʚʠ-

ʜʦʚ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium. ɺ ʦʪʥʦʰʝʥʠʝ ʠʥʬʝʢʮʠʠ, 

ʚʳʟʳʚʘʶʱʝʡ ʬʫʟʘʨʠʦʟ, ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʩʦʟʜʘʥʦ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʝʦʙʭʦʜʠʤ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʚʳʙʦʨʫ ʬʫʥʛʠʮʠ-

ʜʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʳʪʘʥʠʝ ʥʦʚʳʭ ʠ ʩʫʱʝʩʪʚʫʶ-

ʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʚʦʜʷʪ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ. ʅʘ ʵʪʦ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʝ-

ʨʠʦʜ ʚʨʝʤʝʥʠ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʬʫʥʛʠ-

ʮʠʜʦʚ ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ. 

ɻʨʠʙʳ ʨʦʜʘ Fusarium ʩʧʦʩʦʙʥʳ ʨʘʩʪʠ ʠ ʨʘʟʚʠʚʘʪʴʩʷ 

ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ. ʇʨʠ ʥʘʥʝʩʝ-

ʥʠʠ ʟʘʨʘʟʥʦʛʦ ʥʘʯʘʣʘ ʛʨʠʙʘ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʝʧʘ-

ʨʘʪʘ ʥʘ ʘʛʘʨʦʚʫʶ ʧʣʘʩʪʠʥʫ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʦʮʝ-

ʥʠʪʴ ʚʣʠʷʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʥʘ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʘ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘ-

ʣʘʩʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʬʫʥʛʠ-

ʮʠʜʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʘ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʚʳʷʚʠʪʴ ʩʨʝʜʩʪʚʘ, ʠʥʛʠʙʠ-

ʨʫʶʱʠʝ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦ-

ʚʘʣʘʩʴ ʯʠʩʪʘʷ ʢʫʣʴʪʫʨʘ ʛʨʠʙʘ Fusarium equseti. ɺ 

ʦʧʳʪʝ ʙʳʣʠ ʠʩʧʳʪʘʥʳ ʧʨʝʧʘʨʘʪʳ, ʧʨʠʤʝʥʷʝʤʳʝ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ: ɸʙʘʢʫʩ ʫʣʴʪʨʘ, ɸʣʴʪʦ ʩʫʧʝʨ ʠ ʈʝʢʩ ʉ ʚ ʨʝ-

ʢʦʤʝʥʜʫʝʤʳʭ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ. ɺ ʧʨʦʚʦʜʠʤʦʤ ʵʢʩ-

ʧʝʨʠʤʝʥʪʝ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʤʦʜʠʬʠʮʠʨʦʚʘʥ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʠʟʫʯʝʥʠʶ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ 

ʦʪʥʦʰʝʥʠʠ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium [2]. ʆʥ ʩʦʩʪʦʠʪ ʚ 

ʩʣʝʜʫʶʱʝʤ: ʚ ʯʘʰʢʠ ʇʝʪʨʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʘʛʘʨʦ-

ʚʳʭ ʧʣʘʩʪʠʥ ʥʘʥʦʩʷʪ ʚʦʜʥʫʶ ʩʫʩʧʝʥʟʠʶ ʢʦʥʠʜʠʡ 

ʚʠʜʦʚ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium ʠ ʨʘʩʪʚʦʨ ʧʨʝʧʘʨʘʪʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʝʧʘʨʘʪʘ ʧʝʨʝʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʧʣʦʱʘʜʴ 

ʘʛʘʨʦʚʦʡ ʧʣʘʩʪʠʥʳ, ʠʩʭʦʜʷ ʠʟ ʝʛʦ ʥʦʨʤʳ ʨʘʩʭʦʜʘ. 

ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

24,5-25,0ʦʉ ʚ ʪʝʯʝʥʠʝ 3-7 ʩʫʪʦʢ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ) ʧʨʦʚʦʜʠʪʩʷ ʧʦʜʩʯʝʪ ʢʦʣʦʥʠʡ ʛʨʠʙʘ. ɺ ʢʦʥ-

ʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʚʤʝʩʪʦ ʨʘʩʪʚʦʨʘ ʬʫʥʛʠʮʠʜʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʘʛʘʨʦʚʦʡ ʧʣʘʩʪʠʥʳ ʥʘʥʦʩʠʪʩʷ ʩʪʝʨʠʣʴ-

ʥʘʷ ʚʦʜʘ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʳʪʳʚʘ-

ʝʤʦʛʦ ʩʨʝʜʩʪʚʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ 

ʬʦʨʤʫʣʝ, ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʦʩʪʠ ʯʠʩʣʘ ʢʦʣʦʥʠʡ 

ʤʝʞʜʫ ʢʦʥʪʨʦʣʝʤ ʠ ʦʧʳʪʦʤ ʢ ʢʦʥʪʨʦʣʶ, ʚʳʨʘʞʝʥ-

ʥʦʡ ʚ ʧʨʦʮʝʥʪʘʭ. ʇʦ ʚʝʣʠʯʠʥʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʮʝ-

ʥʠʚʘʶʪ ʚʣʠʷʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʥʘ ʠʟʫʯʘʝʤʳʡ ʚʠʜ 

ʛʨʠʙʘ. ɺ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʩ-

ʢʫʩʩʪʚʝʥʥʘʷ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʏʘʧʝʢʘ. 

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩ-

ʧʳʪʳʚʘʝʤʳʝ ʩʨʝʜʩʪʚʘ ʦʢʘʟʳʚʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠ-

ʪʠʝ ʢʦʣʦʥʠʡ ʛʨʠʙʘ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ (ʪʘʙʣʠʮʘ). 

ʊʘʙʣʠʮʘ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʛʠʮʠʜʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʠʙʘ Fusarium ʝquiseti ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʧʘʪʦʛʝʥʘ  

ʢ ʭʠʤʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʘʤ ʚ ʫʩʣʦʚʠʷʭ in vitro (ʤʝʪʦʜ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥ) 

ʌʫʥʛʠʮʠʜ, ʥʦʨʤʘ ʨʘʩʭʦʜʘ 
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ʂʦʥʪʨʦʣʴ 322 - - 335 - 

ɸʙʘʢʫʩ ʫʣʴʪʨʘ ʉʕ, 1,5 ʣ/ʛʘ 83 74,2 25,8 40 88,1 

ɸʣʴʪʦ ʩʫʧʝʨ ʂʕ, 0,5 ʣ/ʛʘ 0 100,0 0,0 0 100,0 

ʈʝʢʩ ʉ ʂʉ, 0,75 ʣ/ʛʘ 113 64,9 35,1 52 84,5 

*ʉʥʠʞʝʥʠʝ ʜʠʘʤʝʪʨʘ ʢʦʣʦʥʠʡ ï ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ 

 

ʋʩʪʘʥʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (0,0 

%) ʛʨʠʙʘ Fusarium equiseti ʢ ʧʨʝʧʘʨʘʪʫ ɸʣʴʪʦ ʩʫʧʝʨ. 

ɼʘʥʥʳʡ ʬʫʥʛʠʮʠʜ ʧʦʣʥʦʩʪʴʶ (ʥʘ 100,0 %) ʠʥʛʠʙʠ-

ʨʦʚʘʣ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʦʣʦʥʠʡ ʧʘʪʦʛʝʥʘ. ʉʨʝʜʥʠʡ 

ʫʨʦʚʝʥʴ (25,8 %) ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʛʨʠʙʘ ʥʘʙʣʶʜʘʣʩʷ 

ʚ ʦʪʥʦʰʝʥʠʠ ʬʫʥʛʠʮʠʜʘ ɸʙʘʢʫʩ ʫʣʴʪʨʘ, ʝʛʦ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 74,2 %. ɺʳʩʦʢʘʷ (35,1%) ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʧʘʪʦʛʝʥʘ ʦʪʤʝʯʝʥʘ ʢ ʧʨʝʧʘʨʘʪʫ ʈʝʢʩ ʉ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʬʫʥʛʠʮʠʜʳ ɸʙʘʢʫʩ ʫʣʴʪʨʘ 

ʠ ʈʝʢʩ ʉ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʥʛʠʙʠʨʦʚʘʣʠ ʨʦʩʪ ʛʨʠʙʘ, ʚ 

ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʜʠʘʤʝʪʨʘ ʢʦʣʦʥʠʡ (ʥʘ 84,5 ï 88,1 %).  

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʢʘ-

ʟʘʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ (100%) 

ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʠʙʘ Fusarium equiseti ʦʪʤʝʯʝʥʘ ʫ 

ʧʨʝʧʘʨʘʪʘ ɸʣʴʪʦ ʩʫʧʝʨ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʣʘ-

ʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ 

ʙʳʪʴ ʥʠʞʝ. ʕʪʦ ʟʘʚʠʩʠʪ ʦʪ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 

ʧʨʝʧʘʨʘʪʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʩʠʩʪʝʤʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʤʠʛʨʠʨʦʚʘʪʴ ʚ ʪʢʘʥʷʭ ʨʘʩʪʝ-

ʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ ʩʢʨʠʥʠʥʛ ʬʫʥʛʠʮʠ-

ʜʦʚ ʠ ʠʭ ʦʪʙʦʨ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ.  
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PROSPECTS USE OF THE LANDS WHICH LEFT THE AGRICULTURAL LAND  

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʘʩʧʝʢʪʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʟʝʤʝʣʴ ʚʳʙʳʚʰʠʭ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦ-

ʨʦʪʘ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺʳʜʝʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʛʨʷʟ-

ʥʝʥʥʳʭ ʟʝʤʝʣʴ, ʥʘʨʫʰʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ ʠ ʟʝʤʝʣʴ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

Abstract 

In work aspects on restoration of the lands which left an agricultural turn for their further perspective use 

are considered. The possibility of restoration of the contaminated land broken as a result of meliorative works and 

lands for livestock production is allocated 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʰʥʷ, ʦʙʨʘʙʦʪʢʘ ʟʝʤʝʣʴ, ʦʙʦʨʦʪ, ʟʘʛʨʷʟʥʝʥʠʷ. 

Key words: arable land, processing of lands, turn, pollution. 

 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʚʝʢʘ, ʚ ʤʠʨʝ, ʧʦ ʜʘʥ-

ʥʳʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʆʆʅ FAO, ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʨʦʩʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʧʘʭʦʪʥʳʭ ʟʝ-

ʤʝʣʴ, ʥʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠʜʮʘʪʴ ʣʝʪ, ʩʢʦʨʦʩʪʴ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ ʦʯʝʥʴ ʥʠʟʢʘ. ʇʨʠʯʠʥʦʡ ʤʘʣʝʥʴʢʦʛʦ ʧʨʠ-

ʨʦʩʪʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʫʞʠʪ ʠʩʯʝʨʧʘʥʠʝ ʨʝʟʝʨʚʘ ʟʝ-

ʤʝʣʴ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ. ʉʦʚʨʝʤʝʥʥʘʷ 

ʧʣʦʱʘʜʴ ʧʘʰʥʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 122 ʤʣʥ. ʛʘ [1]. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [1]. 

https://doi.org/10.24411/2520-6990-2019-10374
https://doi.org/10.24411/2520-6990-2019-10374
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ɿʘ ʧʝʨʠʦʜ ʜʦ 2003 ʛʛ. ʠʟ ʦʙʦʨʦʪʘ ʙʳʣʦ ʚʳʚʝ-

ʜʝʥʦ 223 ʤʣʥ. ʛʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʦʜʠʡ ʧʦʪʝʨʷʣʘ ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ, ʵʪʦ ʧʦʨʷʜʢʘ 60,0 ʤʣʥ. ʛʘ, ʧʨʠʤʝʨʥʳʝ ʧʘ-

ʨʘʤʝʪʨʳ ʦʪʤʝʯʘʶʪʩʷ ʫ ɸʚʩʪʨʘʣʠʷ, ʉʦʝʜʠʥʝʥʥʳʭ 

ʐʪʘʪʦʚ ɸʤʝʨʠʢʠ ʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ [2]. 

ɺʳʚʦʜ ʠʟ ʦʙʦʨʦʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝ-

ʤʝʣʴ ʧʨʦʠʩʭʦʜʠʪ ʩ ʨʘʟʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʧʨʠʨʦʜ-

ʥʦʡ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʘ ʪʘʢʞʝ ʟʘ 

ʩʯʝʪ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ [2]. 

ʇʨʠ ʚʳʚʦʜʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠʟ 

ʦʙʦʨʦʪʘ ʚʦʟʤʦʞʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʢʘʢ ʩʦ-

ʮʠʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺʦ-

ʧʝʨʚʳʭ, ʚʦʟʤʦʞʥʳ ʧʦʪʝʨʠ ʚʣʦʞʝʥʥʦʛʦ ʪʨʫʜʘ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʟʝʤʝʣʴ, ʚʦ-ʚʪʦʨʳʭ ʧʨʠ ʫʤʝʥʴʰʝ-

ʥʠʠ ʧʣʦʱʘʜʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʩʥʠʞʝʥʠʝ ʩʙʦʨʘ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʫʨʦʞʘʷ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ [3, 6]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʚʳʚʦʜʘ ʟʝʤʝʣʴ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟ ʦʙʦʨʦʪʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʪʘʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʢʘʢ: 

1. ʇʦʣʥʘʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ; 

2. ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʩ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʚʳ-

ʙʳʚʰʠʭ ʠʟ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ, ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʘʥʥʳʭ ʧʣʦʱʘʜʝʡ [3, 6]. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʜʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʟʝʤʝʣʴ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶ-

ʱʫʶ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʦʟʚʨʘʪʘ ʪʘ-

ʢʠʭ ʟʝʤʝʣʴ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ʊʘʢʘʷ ʪʝʨʨʠʪʦʨʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚʙʣʠʟʠ 

ʦʪ ʧʦʩʝʣʝʥʠʡ, ʥʘʣʠʯʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭ-

ʥʠʢʠ, ʪʘʢ ʞʝ ʥʘʣʠʯʠʷ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ [4, 6]. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʚʦʟʚʨʘʪ ʚ ʦʙʦʨʦʪ ʟʝʤʝʣʴ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʭ 

ʢʘʢ ʧʘʰʥʷ, ʧʘʩʪʙʠʱʝ ʠ ʩʝʥʦʢʦʩʳ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʧʘʩʪʙʠʱ ʠ ʩʝʥʦʢʦʩʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ, ʚ ʩʚʷʟʠ ʩ ʘʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʦʪʨʘʩʣʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ [4, 6]. 

ʏʘʩʪʴ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʝ ʚʳʙʳʣʠ ʠʟ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘʛʨʷʟ-

ʥʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʣʠʩʴ ʚʳʩʦ-

ʢʠʝ ʜʦʟʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʧʨʠʤʝʥʷʣʩʷ ʦʩʘ-

ʜʦʢ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ, ʟʝʤʣʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚʙʣʠʟʠ ʨʘʙʦʪʘ-

ʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ [4, 7]. 

 
ʈʠʩʫʥʦʢ 2 ï ʂʘʨʪʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ 

 

ʊʘʢʠʝ ʟʝʤʣʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʷ ʚ ʦʙʦʨʦʪʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʝʨʛʘʪʴ ʤʝʨʦʧʨʠʷ-

ʪʠʷʤ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʩ ʥʘʥʝʩʝʥʠʝ 

ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʟʝʤʣʠ ʧʨʠ ʫʩʣʦʚʠʠ ʦʯʠʩʪʢʠ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʡ [3]. 

ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʫʜʘʣʝ-

ʥʠʝ ʥʘʨʫʰʝʥʥʦʛʦ ʩʣʦʷ. ʈʝʢʫʣʴʪʠʚʘʮʠʶ ʪʷʞʝʣʳʤʠ 

ʤʝʪʘʣʣʘʤʠ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʨʘʩʪʝʥʠʡ ï ʬʠʪʦ-

ʨʝʢʫʣʴʪʠʚʘʮʠʷ.  

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʣʠʩʴ ʨʘʜʠʦʘʢʪʠʚʥʦʤʫ 

ʟʘʛʨʷʟʥʝʥʠʶ, ʪʘʢ ʞʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. ʅʝʦʙʭʦ-

ʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ, ʜʣʷ ʜʘʣʴʥʝʡ-

ʰʝʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: [5, 6]. 

1. ʈʘʟʨʘʙʦʪʢʘ ʧʘʨʘʤʝʪʨʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʳʚʝ-

ʜʝʥʥʳʭ ʟʝʤʝʣʴ; 

2. ʈʘʟʨʘʙʦʪʢʘ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʨʦʣʷ ʥʘʜ ʨʘʜʠʦ-

ʘʢʪʠʚʥʳʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʝʥʠʝʤ, ʟʝʤʝʣʴ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ. 

ɿʝʤʣʠ ʦʩʫʰʘʝʤʳʭ ʠ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ ʟʝʤʝʣʴ 

ʪʘʢ ʞʝ ʚʦʟʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʨʷʜʘ ʤʝʨʦʧʨʠʷʪʠʡ: 

[5, 6, 8, 9]. 

1. ʆʪʚʦʜ ʠʟʙʳʪʢʘ ʚʣʘʛʠ ʩ ʧʝʨʝʫʚʣʘʞʥʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʦʤʦʱʴʶ ʠʟʚʝʩʪʢʦʚʘʥʠʷ ʠ ʚʥʝʩʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ; 

2. ʊʨʘʥʩʬʦʨʤʘʮʠʠ ʟʘʣʝʞʝʡ ʚ ʧʘʰʥʶ ʩ ʧʦʤʦ-

ʱʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʩʫʰʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ; 

3. ʇʝʨʝʭʦʜ ʦʪ ʣʫʛʦʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʢ ʣʫʛʦ-

ʧʘʩʪʙʠʱʥʦʤʫ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʫʰʝʥ-

ʥʳʭ ʟʝʤʝʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ, 

ʥʝʦʙʭʦʜʠʤʦ, ʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ ʚʚʦʜʘ ʚ ʦʙʦʨʦʪ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʝʤʝʣʴ ʧʦ ʧʦʪʝʥʮʠʘʣʫ 
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ʧʦʣʫʯʝʥʠʷ ʩ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʚʝ-

ʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʫʜʘʣʝʥʠʶ ʢʫʩʪʘʨʥʠʢʦʚ ʩ ʪʝʨʨʠʪʦ-

ʨʠʠ, ʧʦʨʦʩʣʝʡ ʣʝʩʘ, ʩʦʭʨʘʥʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦ-

ʨʦʜʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʦʚʝʜʝʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ 

ʨʳʭʣʝʥʠʷ, ʱʝʣʝʚʘʥʠʷ ʠ ʜʨʝʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʜʣʷ ʦʩʫʰʝʥʠʷ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ ʟʝʤʝʣʴ [6, 8]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʧʘʜ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ ʧʨʠʚʝʣʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢ ʩʦʢʨʘʱʝʥʠʶ ʢʦ-

ʣʠʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʤʥʦʛʠʝ 

ʟʝʤʣʠ, ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʠʟ ʦʙʦʨʦʪʘ. 

ʈʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʜʘʣʴʥʝʡʰʝʛʦ ʧʝʨʩʧʝʢʪʠʚ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʟʝʤʝʣʴ, ʚʳʚʝʜʝʥʥʳʭ ʠʟ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ, ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʦ-

ʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʭ ʨʘʩʧʦʣʦ-

ʞʝʥʠʠ ʠ ʧʦʯʚʝʥʥʦ-ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʘʡʜʘʢʦʚ, ɸ. ʅ. ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʥʦʚʥʳʭ 

ʬʦʥʜʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʣʷʮʠʠ: 

ʤʦʥʦʛʨʘʬʠʷ / [ɸʚʪʦʨʩʢʠʡ ʢʦʣʣʝʢʪʠʚ: ɸ. ʅ. ɹʘʡʜʘ-

ʢʦʚ ʠ ʜʨ.]; ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨ-

ʥʳʡ ʫʥ-ʪ. - ʉʪʘʚʨʦʧʦʣʴ: ɸɻʈʋʉ, 2014. - 150 ʩ 

2. ɻʘʟʘʣʠʝʚ ʄ.ʄ. ʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʟʝ-

ʤʝʣʴʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʄ. ʄ. 

ɻʘʟʘʣʠʝʚ. - ʄʦʩʢʚʘ: ɼʘʰʢʦʚ ʠ ʂ, 2015. - 175 ʩ. 

3. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʦʩʥʦʚʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ: / [ɺ. ʀ. ɺʝʢʣʝʥʢʦ ʠ ʜʨ.]. - ʂʫʨʩʢ: 

ʀʟʜ-ʚʦ ʂʫʨ. ʛʦʩ. ʩ.-ʭ. ʘʢʘʜ., 2005 (ʄʋʇ ʂʫʨʩʢʘʷ ʛʦʨ. 

ʪʠʧ.). - 133 ʩ. 

4. ɿʷʙʠʨʦʚʘ, ɺ.ʀ. ʂʦʤʧʣʝʢʩʥʳʡ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʘʥʘʣʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [ʕʣʝʢ-

ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - ʇʝʥʟʘ: ʈʀʆ ʇɻʉʍɸ, 2012. - 333 

ʩ. 

5. ɿʘʚʴʷʣʦʚʘ ɿ.ʄ. ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ: ʤʦʥʦʛʨʘʬʠʷ / ɿ. ʄ. ɿʘʚʴʷʣʦʚʘ, ʀ. ʅ. ɺʳʛʦ-

ʣʦʚʘ; ʄ-ʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟ-ʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ, ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩ. ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰ. ʧʨʦʬ. ʦʙʨʘʟʦʚʘʥʠʷ "ʆʨʝʥʙʫʨʛ-

ʩʢʠʡ ʛʦʩ. ʘʛʨʘʨʥʳʡ ʫʥ-ʪ". - ʆʨʝʥʙʫʨʛ: ʆɻɸʋ, 2014. 

- 110 ʩ. 

6. ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢ-

ʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʈʦʩʩʠʠ, ʚʳʙʳʚʰʠʭ ʠʟ 

ʘʢʪʠʚʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ / ʇʦʜ ʨʝ-

ʜʘʢʮʠʝʡ ʘʢʘʜ. ɻ. ɸ. ʈʦʤʘʥʝʥʢʦ. - ʄ.: ʌɻʅʋ çʈʦʩʠʥ-

ʬʦʨʤʘʛʨʦʪʝʭè, 2008.  

7. ʎʦʨʘʝʚʘ ʕ.ʅ. ɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʢʘʢ ʤʝʭʘʥʠʟʤ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ / ʕ.ʅ. ʎʦ-

ʨʘʝʚʘ, ɸ.ʉ. ʀʚʘʥʦʚ, ʅ.ɺ. ɻʘʛʘʨʠʥʦʚʘ // ɺʝʩʪʥʠʢ 

ʂʫʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʘʢʘʜʝʤʠʠ. - 2018. - ˉ 8. - ʉ. 256-261. 

8. ɼʦʢʫʯʘʝʚʘ ʃ.ʄ. ʇʨʠʝʤʳ, ʠʩʢʣʶʯʘʶʱʠʝ 

ʥʝʛʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʧʦʯʚʘʭ, ʦʨʦʰʘʝʤʳʭ ʘʛʨʦ-

ʣʘʥʜʰʘʬʪʦʚ ʏʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʖʛʘ ʈʦʩʩʠʠ / ʃ.ʄ. 

ɼʦʢʫʯʘʝʚʘ, ɽ.ɺ. ɼʦʣʠʥʘ, ʈ.ɽ. ʖʨʢʦʚʘ, ʕ.ʅ. ʉʪʨʘ-

ʪʠʥʩʢʘʷ, ʆ.ʖ. ʐʘʣʘʰʦʚʘ // ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ ʈʦʩ-

ʩʠʡʩʢʦʛʦ ʅʀʀ ʧʨʦʙʣʝʤ ʤʝʣʠʦʨʘʮʠʠ. - 2011. - ˉ 1 

(1). - ʉ. 4. 

9. ʉʪʨʘʪʠʥʩʢʘʷ ʕ.ʅ. ʀʟʤʝʥʝʥʠʝ ʛʫʤʫʩʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʯʝʨʥʦʟʝʤʦʚ ʦʙʳʢʥʦʚʝʥʥʳʭ ʧʨʠ ʮʠʢʣʠʯʝ-

ʩʢʦʤ ʦʨʦʰʝʥʠʠ / ʉʪʨʘʪʠʥʩʢʘʷ ʕ.ʅ. ɼʦʢʫʯʘʝʚʘ ʃ.ʄ., 

ɸʥʜʨʝʝʚʘ ʊ.ʇ. // ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ ʈʦʩʩʠʡʩʢʦʛʦ 

ʅʀʀ ʧʨʦʙʣʝʤ ʤʝʣʠʦʨʘʮʠʠ. - 2011. - ˉ 1 (1). - ʉ. 7. 

 

ʋɼʂ 631.6 

ʀʚʘʥʦʚ ɸ.ʉ. 

ʩʪʫʜʝʥʪ 4 ʢʫʨʩ 

ʂʘʯʘʥ ɸ.ɼ. 

ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩ 

ʌɻɹʆʋ ɺʆ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ. ʊ. ʊʨʫʙʠʣʠʥʘè 

 

ɺʓʗɺʃɽʅʀɽ ɼɽɻʈɸɼʀʈʆɺɸʅʅʓʍ ɿɽʄɽʃʔ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆɻʆ ʅɸɿʅɸʏɽʅʀʗ 

 

Ivanov A.S. 

student 

Kachan A.D. 

student  

FSBEI HE" Kuban State Agrarian University named after I.T. Trubilinè 

 

DETECTION OF DECORATED AGRICULTURAL LANDS  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ 

ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

Abstract. 

Currently, land degradation is one of the most serious problems for the environmental and economic security 

of the Russian Federation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʛʨʘʜʘʮʠʷ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

Keywords: degradation, agricultural land, Russian Federation 

 

https://elibrary.ru/contents.asp?id=36707527
https://elibrary.ru/contents.asp?id=36707527
https://elibrary.ru/contents.asp?id=36707527
https://elibrary.ru/contents.asp?id=36707527&selid=36707574
https://elibrary.ru/contents.asp?id=33697260
https://elibrary.ru/contents.asp?id=33697260
https://elibrary.ru/contents.asp?id=33697260&selid=17011213
https://elibrary.ru/contents.asp?id=33697260&selid=17011213
https://elibrary.ru/contents.asp?id=33697260
https://elibrary.ru/contents.asp?id=33697260
https://elibrary.ru/contents.asp?id=33697260&selid=17011216


ζColloquium - journal Ȼ#13(37),2019 / AGRICULTURAL SCIENCES 151 

ɼʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴ ð ʵʪʦ ʥʘʨʫʰʝʥʠʝ ʧʦʯʚʝʥ-

ʥʦʛʦ ʧʦʢʨʦʚʘ ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʬʫʥʢ-

ʮʠʡ ʧʦʯʚʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʂ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ ʤʦʛʫʪ ʧʨʠʚʦ-

ʜʠʪʴ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʢʘʢ ʧʨʠʩʫʪʩʪʚʠʝ ʚʦʜʥʦʡ ʠ ʚʝʪ-

ʨʦʚʦʡ ʵʨʦʟʠʠ, ʧʦʜʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʣʦʢʘʣʴʥʦʝ 

ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʟʝʤʝʣʴ, ʟʘʩʦʣʝʥʠʝ ʟʝʤʝʣʴ, ʦʩʦʣʦʥ-

ʮʝʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʧʝʨʝʫʧʣʦʪʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, 

ʜʝʛʫʤʠʬʠʢʘʮʠʷ, ʟʘʭʣʘʤʣʝʥʠʝ ʦʪʭʦʜʘʤʠ, ʟʘʛʨʷʟʥʝ-

ʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʠ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʚʩʣʝʜ-

ʩʪʚʠʝ ʘʢʪʠʚʥʦʛʦ ʪʝʭʥʦʛʥʝʟʘ [2]. 

 

 
ʈʠʩʫʥʦʢ 1. ʌʘʢʪʦʨʳ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ  

 

ʇʦ ʜʘʥʥʳʤ ʫʯʝʪʘ ʟʝʤʝʣʴ ʦʪʤʝʯʘʝʪʩʷ ʯʪʦ ʦʙʱʘʷ 

ʧʣʦʱʘʜʴ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 140 ʤʣʥ. ʛʘ ʠʟ ʥʠʭ ʥʘ 

ʜʦʣʶ ʧʘʰʥʠ ʧʨʠʭʦʜʠʪʩʷ 91,3 ʤʣʥ ʛʘ, ʧʘʩʪʙʠʱ ð 

31,8 ʤʣʥ ʛʘ. 

ɺ ʦʙʱʝʤ ʧʣʘʥʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ ʢʦʣʠʯʝʩʪʚʦ ʩʠʣʴʥʦʵʨʦʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ 

ʩʦʩʪʘʚʣʷʝʪ 31%. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 20 ʣʝʪ ʢʦʣʠ-

ʯʝʩʪʚʦ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʚʦʟʨʘʩʪʘʝʪ, ʚʩʣʝʜ-

ʩʪʚʠʝ ʯʝʛʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʝʜʦʙʦʨ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʢʘʢ ʥʘ ʧʘʰʥʝ, ʪʘʢ ʠ ʥʘ ʜʨʫ-

ʛʠʭ ʫʛʦʜʴʷʭ, ʦʪ 38 ʜʦ 50% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [3]. 

ʏʘʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʧʦʜʚʝʨʛʘ-

ʶʪʩʷ ʜʝʛʨʘʜʘʮʠʠ ʚ ʩʣʝʜʩʪʚʠʠ ʟʘʢʠʩʣʝʥʠʷ ʧʦʯʚ, ʩʥʠ-

ʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɺ ʮʠʬʨʦʚʦʤ ʚʳʨʘʞʝʥʠʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ ʚ 35% ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʫʶ ʢʠʩʣʦʪ-

ʥʦʩʪʴ, ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʠʤʝʶʪ ʧʦ-

ʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʥʘ 47%, ʪʘʢ ʞʝ ʩʥʠ-

ʞʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʬʦʩʬʦʨʘ 

ʠ ʢʘʣʠʷ, ʥʘ 25 ʠ 17% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [4]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ 35 ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʧʨʠʤʝʨʥʦ ʦʢʦʣʦ 100 ʤʣʥ ʛʘ ʟʘʥʠʤʘʶʪ ʨʘʡ-

ʦʥʳ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʦʧʫʩʪʳʥʠʚʘʥʠʶ ʠ ʟʘʩʫʭʘʤ. 

ɺ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʘʭʦʪʥʳʝ 

ʟʝʤʣʠ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʥʝʪ ʧʦʣʥʦʩʪʴʶ 

ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ ʙʝʟ ʭʘʨʘʢʪʝʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʜʝʛʨʘʜʘʮʠʠ [1]. 

ʏʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʷʚ-

ʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʜʦʤʠʥʠʨʫʶʱʠʭ ʥʘ ʧʘʰʥʝ ʠ ʧʣʦ-

ʜʦʨʦʜʥʳʭ ʧʦʯʚ. ʆʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʚ ʩʪʨʘʥʝ ʦʥʠ ʟʘ-

ʥʠʤʘʶʪ 13%, ʥʘ ʥʠʭ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʦʢʦʣʦ 80% ʚʩʝʡ 

ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ ʯʝʨʥʦʟʝ-

ʤʦʚ ʩʢʘʞʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷ-

ʥʠʠ ʟʝʤʝʣʴ, ʥʦ ʠ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʩʪʨʘʥʳ. 

ʂ ʧʘʨʘʤʝʪʨʘʤ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ, ʧʦ ʧʣʦʱʘʜʠ ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ 5% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʩʪʨʘʥʳ, ʠ ʧʨʠ-

ʤʝʨʥʦ 15% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʘʰʥʠ [2]. 
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ʈʠʩʫʥʦʢ 2. ɿʘʩʦʣʝʥʠʝ ʧʦʯʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ  

 

ʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʛʦʜʥʳʭ ʢ ʦʙʨʘʙʦʪʢʝ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ ʪʘʢ ʞʝ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʦʙʰʠʨ-

ʥʦʛʦ ʪʝʭʥʦʛʝʥʝʟʘ. ɺ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʨʝʛʠʦʥʘʭ ʧʨʦʠʩʭʦʜʠʪ ʧʣʘʥʦʤʝʨʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʪʷʞʝ-

ʣʳʤʠ ʤʝʪʘʣʣʘʤʠ [1]. 

 

 
ʈʠʩʫʥʦʢ 3. ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ 

 

ʆʢʦʣʦ 300 ʪʳʩ.ʛʘ. ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʪʝʭʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, 

ʠʟ ʥʠʭ ʜʦʣʷ ʟʘʛʨʷʟʥʝʥʠʷ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 67 ʤʣʥ.ʛʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʋʨʘʣʴʩʢʦʛʦ ʬʝ-

ʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʟʘʛʨʷʟʥʝʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʚʩʪʨʝʯʘʝʪʩʷ, ʘ 34 ʪʳʩ.ʢʤ2 [5]. 


