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ʋɼʂ 528.4:681.518.3 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɻɽʆɻʈɸʌʀʏɽʉʂʀʍ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ 

ʉʀʉʊɽʄ ɼʃʗ ʉʆɿɼɸʅʀʗ ʂɸɼɸʉʊʈʆɺʓʍ ʂɸʈʊ  

ɸʭʤʝʪʦʚʘ ʅ.ɿ. 

ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɸʙʫʙʘʢʠʨ ʉ.ɽ. 

ʄʘʛʠʩʪʨʘʥʪ 

ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʉ.ʉʝʡʬʫʣʣʠʥʘ 

ʛ. ɸʩʪʘʥʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ɸʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʘʜʘʯʘʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʦʟʜʘʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʢʘʨʪ. 

ʆʧʠʩʳʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʧʦʜʩʠʩʪʝʤʳ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʙʘʟʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤ. ɹʘʟʳ ʟʥʘʥʠʡ ʧʦʤʦʛʘʶʪ ʩʪʘʚʠʪʴ ʜʠʘʛʥʦʟ ʩʦʩʪʦʷʥʠʷ 

ʛʝʦʩʠʩʪʝʤ, ʧʨʝʜʣʘʛʘʪʴ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʂʘʜʘʩʪʨ, ʢʘʨʪʘ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ (ɻʀʉ), ʧʦʜʩʠʩʪʝʤʘ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʩʠʩʪʝʤʘ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ.  

 

THE USE OF GEOGRAPHIC INFORMATION SYSTEMS FOR THE 

CREATION OF CADASTRAL MAPS  

Ahmetova N. Z. 

Abubakir S. E. 

Abstract. The possibilities of geo-information technologies applied to the 

automation of the tasks of creating cadastral maps. It describes the implementation of 

the subsystem input information based on geographic information systems. Knowledge 

Base to help diagnose the state of geosistem, offering solutions to problematic 

situations, give the forecast for the development. 

Keywords. The inventory, map, geographic information systems (GIS), 

subsystem output (issuance) information input subsystem information. 

 

ɺ ʢʦʥʮʝ XX ʚ. ʙʣʘʛʦʜʘʨʷ ʘʢʪʠʚʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ 

ʢʘʨʪʦʛʨʘʬʠʷ ʩʪʘʣʘ ʜʝʨʞʘʪʝʣʴʥʠʮʝʡ ʠ ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʠʮʝʡ ʦʛʨʦʤʥʳʭ ʤʘʩʩʠʚʦʚ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʘʩʧʝʢʪʘʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ. ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʧʨʦʥʠʢʣʘ ʚʦ ʚʩʝ ʩʬʝʨʳ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð 

ʦʪ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦ ʚʳʩʦʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ [1]. 

ɺ ʩʦʟʜʘʥʠʠ ɻʀʉ ʫʯʘʩʪʚʫʶʪ ʤʥʦʛʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ (ʆʆʅ, 

ʖʅɽʉʂʆ, ʇʨʦʛʨʘʤʤʘ ʧʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʜʨ.), ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ 

ʫʯʨʝʞʜʝʥʠʷ, ʤʠʥʠʩʪʝʨʩʪʚʘ ʠ ʚʝʜʦʤʩʪʚʘ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʟʝʤʝʣʴʥʳʝ ʩʣʫʞʙʳ, ʯʘʩʪʥʳʝ ʬʠʨʤʳ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠʥʩʪʠʪʫʪʳ ʠ 

ʫʥʠʚʝʨʩʠʪʝʪʳ [1].  



˿˻ˤ˾˩˸˩˹˹̍˩ ́˩̆˹˻˶˻˥ˮˮ ˤ ˹ˢ̂˴˩ ˮ ˻ˣ˾ˢ˭˻ˤˢ˹ˮˮΥ 
˽˾˻ˣ˶˩˸̍Σ ˨ ˻˿́ˮˬ˩˹ˮ̒Σ ˽˩˾˿˽˩˴́ˮˤ̍ 
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ʇʨʠʥʷʪʦ ʨʘʟʣʠʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʫʨʦʚʥʠ ɻʀʉ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʤʘʩʰʪʘʙʳ (ʪʘʙʣ. 1). 

ɻʀʉ ʧʦʜʨʘʟʜʝʣʷʶʪ ʠ ʧʦ ʧʨʦʙʣʝʤʥʦʡ ʦʨʠʝʥʪʘʮʠʠ (ʪʝʤʘʪʠʢʝ). ʉʦʟʜʘʥʳ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʟʝʤʝʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɿʀʉ), ʢʘʜʘʩʪʨʦʚʳʝ 

(ʂʀʉ), ʵʢʦʣʦʛʠʯʝʩʢʠʝ (ʕɻʀʉ), ʫʯʝʙʥʳʝ, ʤʦʨʩʢʠʝ ʠ ʤʥʦʛʠʝ ʠʥʳʝ ɻʀʉ. ʆʜʥʠ ʠʟ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʛʝʦʛʨʘʬʠʠ ð ɻʀʉ ʨʝʩʫʨʩʥʦʛʦ ʪʠʧʘ. ʆʥʠ ʩʦʟʜʘʶʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʦʙʰʠʨʥʳʭ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦ ʪʝʤʘʪʠʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʩʩʠʚʦʚ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʦʮʝʥʢʠ, ʦʭʨʘʥʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʧʨʦʛʥʦʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ [1]. 

ʊʘʙʣʠʮʘ 1. ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʫʨʦʚʥʠ ɻʀʉ 

ɺʠʜ ɻʀʉ ʇʣʦʱʘʜʴ, ʢʤ2 ʄʘʩʰʪʘʙ 

ɻʣʦʙʘʣʴʥʳʝ 5 ʭ 10s 1:1 000 000 -1:100 000 000 

ʅʘʮʠʦʥʘʣʴʥʳʝ 104-107 1:1 000 000 - 1:10 000 000 

ʈʝʛʠʦʥʘʣʴʥʳʝ 103-105 1:100 000 - 1:2 500 000 

ʄʫʥʠʮʠʧʘʣʴʥʳʝ 103 1:1 000 - 1:50 000 

ʃʦʢʘʣʴʥʳʝ (ʟʘʧʦʚʝʜʥʠʢʠ, 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ ʠ ʜʨ.) 
102-103 1:1 000-1:100000 

ɺ ʥʘʫʢʘʭ ʦ ɿʝʤʣʝ ʥʘ ʙʘʟʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʳ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) ð ʦʩʦʙʳʝ ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʙʦʨ, ʦʙʨʘʙʦʪʢʫ, ʦʪʦʙʨʘʞʝʥʠʝ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. ʆʜʥʘ ʠʟ 

ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ɻʀʉ ð ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ, ʘʪʣʘʩʦʚ ʠ ʜʨʫʛʠʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. 

ʉʝʨʜʮʝʚʠʥʫ ʚʩʷʢʦʡ ɻʀʉ ʩʦʩʪʘʚʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ (ɸʂʉ) ð ʢʦʤʧʣʝʢʩ ʧʨʠʙʦʨʦʚ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʟʜʘʥʠʝ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʪ. ɸʂʉ, ʢʘʢ ʠ ɻʀʉ ʚ ʮʝʣʦʤ, ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʧʦʜʩʠʩʪʝʤ, 

ʚʘʞʥʝʡʰʠʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʦʜʩʠʩʪʝʤʳ ʚʚʦʜʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʚʳʚʦʜʘ 

ʠʥʬʦʨʤʘʮʠʠ (ʨʠʩ. 1).    

 

 

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʘ ɻʀʉ 
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ʇʦʜʩʠʩʪʝʤʘ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ð ʵʪʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʮʠʬʨʦʚʫʶ ʬʦʨʤʫ ʠ ʚʚʦʜʘ ʝʝ ʚ ʧʘʤʷʪʴ 

ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʚ ʙʘʟʳ ʜʘʥʥʳʭ. ɼʣʷ ʮʠʬʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪ ʮʠʬʨʦʚʘʪʝʣʠ 

(ʜʠʛʠʪʘʡʟʝʨʳ) ʠ ʩʢʘʥʝʨʳ. ʉʘʤ ʧʨʦʮʝʩʩ ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʦʧʝʨʘʪʦʨ ʚʳʧʦʣʥʷʝʪ 

ʚʨʫʯʥʫʶ, ʩ ʯʝʤ ʩʚʷʟʘʥʘ ʙʦʣʴʰʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ. ʉʢʘʥʝʨʳ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʯʠʪʳʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʚʩʝʤʫ ʧʦʣʶ ʢʘʨʪʳ, 

ʩʪʨʦʢʘ ʟʘ ʩʪʨʦʢʦʡ. ʉʘʤʘ ʢʘʨʪʘ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʧʣʘʥʰʝʪʝ ʠʣʠ ʥʘ ʙʘʨʘʙʘʥʝ. 

ʉʢʘʥʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ, ʥʦ ʧʨʠʭʦʜʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʨʘʟʜʝʣʷʪʴ ʦʮʠʬʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ: ʨʝʢʠ, ʜʦʨʦʛʠ, ʜʨʫʛʠʝ ʢʦʥʪʫʨʳ ʠ ʪ.ʧ. [2]. 

ʇʦʜʩʠʩʪʝʤʘ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʘʟʦʡ ʜʘʥʥʳʭ (ɹɼ), ʢʫʜʘ 

ʧʦʩʪʫʧʘʝʪ ʠ ʚʩʷ ʦʮʠʬʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʕʪʦ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʤʘʩʩʠʚ 

ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʪʝʤʝ (ʥʘʧʨʠʤʝʨ, ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʨʝʣʴʝʬʫ, 

ʧʦ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ). 

ɽʩʣʠ ʙʘʟʳ ʜʘʥʥʳʭ ʨʘʟʤʝʱʝʥʳ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʴʶʪʝʨʘʭ (ʥʘʧʨʠʤʝʨ, ʚ 

ʨʘʟʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠʣʠ ʜʘʞʝ ʚ ʨʘʟʥʳʭ ʛʦʨʦʜʘʭ ʠ ʩʪʨʘʥʘʭ), ʪʦ ʠʭ ʥʘʟʳʚʘʶʪ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ʕʪʦ ʫʜʦʙʥʦ, ʪʘʢ ʢʘʢ ʢʘʞʜʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʬʦʨʤʠʨʫʝʪ ʩʚʦʡ ʤʘʩʩʠʚ, ʩʣʝʜʠʪ ʟʘ ʥʠʤ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʘ ʫʨʦʚʥʝ ʩʦʚʨʝʤʝʥʥʦʩʪʠ.  

ʇʦʜʩʠʩʪʝʤʘ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ð ʢʦʤʧʣʝʢʩ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ 

ʢʘʨʪʳ, ʥʦ ʠ ʪʝʢʩʪʳ, ʛʨʘʬʠʢʠ, ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ, ʪʘʙʣʠʮʳ, ʦʜʥʘʢʦ ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ 

ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʯʘʱʝ ʚʩʝʛʦ ʦʥʘ ʜʘʝʪʩʷ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʬʦʨʤʝ, ʥʘʠʙʦʣʝʝ ʧʨʠʚʳʯʥʦʡ ʠ ʣʝʛʢʦ ʦʙʦʟʨʠʤʦʡ [2]. 

ɻʀʉ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʘʙʦʪʫ ʩ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, 

ʚʢʣʶʯʘʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʧʦʜʩʠʩʪʝʤʫ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ ʩʦ 

ʩʥʠʤʢʘʤʠ: ʧʨʦʚʦʜʠʪʴ ʠʭ ʢʦʨʨʝʢʮʠʶ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʫʣʫʯʰʝʥʠʝ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʠ ʜʨ. 

ʆʩʦʙʫʶ ʧʦʜʩʠʩʪʝʤʫ ʚ ʚʳʩʦʢʦʨʘʟʚʠʪʳʭ ɻʀʉ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʙʘʟʘ ʟʥʘʥʠʡ, 

ʪ.ʝ. ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʟʥʘʥʠʡ, ʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʛʨʘʥʠʮ ʠʣʠ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ). ɹʘʟʳ ʟʥʘʥʠʡ ʧʦʤʦʛʘʶʪ ʩʪʘʚʠʪʴ ʜʠʘʛʥʦʟ 

ʩʦʩʪʦʷʥʠʷ ʛʝʦʩʠʩʪʝʤ, ʧʨʝʜʣʘʛʘʪʴ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ, 

ʜʘʚʘʪʴ ʧʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ [3]. ʄʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʙʘʟʘʭ ʟʥʘʥʠʡ ʨʝʘʣʠʟʫʶʪʩʷ 

ʥʝʢʦʪʦʨʳʝ ʧʨʠʥʮʠʧʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 
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ʋɼʂ 631.86.14 

ʂɸɼɸʉʊʈʆɺɸʗ ʆʎɽʅʂɸ ɿɽʄɽʃʔ ʅɸʉɽʃɽʅʅʓʍ ʇʋʅʂʊʆɺ ɺ 

ʈɽʉʇʋɹʃʀʂɽ ʂɸɿɸʍʉʊɸʅ 

ɸʭʤʝʪʦʚʘ ʅ.ɿ. 

ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɼʘʫʪʦʚʘ ɸ.ɽ. 

ʄʘʛʠʩʪʨʘʥʪ 

ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʉ.ʉʝʡʬʫʣʣʠʥʘ 

ʛ. ɸʩʪʘʥʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ɸʥʥʦʪʘʮʠʷ. ʂʘʞʜʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʢʘʢ ʦʙʲʝʢʪ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʣʠ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʣʞʝʥ 

ʠʤʝʪʴ ʩʚʦʶ ʩʪʦʠʤʦʩʪʴ. ɽʩʣʠ ʚ ʫʩʣʦʚʠʷʭ ʩʦʮʠʘʣʠʟʤʘ ʟʝʤʣʷ ʙʳʣʘ ʥʝʬʠʥʘʥʩʦʚʳʤ 

ʤʘʪʝʨʠʘʣʴʥʳʤ ʨʝʩʫʨʩʦʤ, ʪʦ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʩʫʛʫʙʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʝʡ. ʂʘʜʘʩʪʨʦʚʘʷ (ʥʦʨʤʘʪʠʚʥʘʷ) ʮʝʥʘ ʟʝʤʣʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʛʫʣʷʪʦʨʦʚ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠ ʚʦʚʣʝʯʝʥʠʷ ʚ ʨʳʥʦʯʥʳʡ ʦʙʦʨʦʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʂʘʜʘʩʪʨ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʟʝʤʝʣʴʥʳʡ ʢʦʜʝʢʩ, 

ʩʪʦʠʤʦʩʪʴ ʟʝʤʣʠ, ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

 

CADASTRAL VALUATION OF LAND SETTLEMENT IN THE REPUBLIC 

OF KAZAKHSTAN  

Akhmetova N.Z. 

Dautova A.E. 

Abstract. Each land parcel as an object of ownership or land use, is the object 

of real estate, respectively, must have its value. If under socialism the land was non-

financial tangible resource, in the market it becomes a purely economic category. 

Cadastral (legal) price of land is one of the main economic regulators of land relations 

in the formation of various forms of management and involvement in market turnover. 

Keywords. Cadaster, Republic of Kazakhstan, land code, land value, normative 

index 
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ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʜʝʡʩʪʚʫʶʪ ʜʚʝ ʬʦʨʤʳ ʩʪʦʠʤʦʩʪʠ ʟʝʤʣʠ: ʨʳʥʦʯʥʘʷ 

ʠ ʥʦʨʤʘʪʠʚʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʠ. ʈʳʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ï ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ 

ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʝ ʟʝʤʣʠ, ʪ.ʝ. ʚ ʫʩʣʦʚʠʷʭ ʩʦʦʪʥʦʰʝʥʠʷ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʅʦʨʤʘʪʠʚʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ï ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʧʝʨʚʠʯʥʦʤ ʨʳʥʢʝ ʟʝʤʣʠ ʠ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʪ.ʝ. ʙʘʟʦʚʦʡ ʩʪʘʚʢʠ 

ʧʣʘʪʳ ʟʘ 1 ʢʚ.ʤ. ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ (ʜʘʣʝʝ ʙʘʟʦʚʳʝ ʩʪʘʚʢʠ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ɹʘʟʦʚʳʝ ʩʪʘʚʢʠ ʟʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʜʦʣʞʥʳ ʧʝʨʠʦʜʠʯʝʩʢʠ ʫʪʦʯʥʷʪʴʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʦʙ ʦʙʱʝʤ ʫʨʦʚʥʝ ʠʥʬʣʷʮʠʠ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʨʳʥʢʘ ʟʝʤʣʠ. ʀʭ ʫʪʦʯʥʝʥʠʝ, ʩʦʛʣʘʩʥʦ ʦʧʳʪʫ ʩʪʨʘʥ ʩ 

ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʧʨʦʚʦʜʠʪʩʷ ʯʝʨʝʟ ʢʘʞʜʳʝ ʧʷʪʴ ʣʝʪ. ʇʦ ʩʚʦʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʫʪʠ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʟʝʤʣʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʨʫʛʠʭ ʬʦʨʤ ʧʣʘʪʝʞʝʡ ʟʘ ʟʝʤʣʶ: ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ, ʘʨʝʥʜʥʦʡ 

ʧʣʘʪʳ, ʟʘʣʦʛʦʚʦʡ ʮʝʥʳ ʠ ʜʨʫʛʠʭ ʧʣʘʪʝʞʝʡ. 

ɹʘʟʦʚʳʝ ʩʪʘʚʢʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠ ʧʝʨʝʜʘʯʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʧʦʣʴʟʦʚʘʥʠʝ, 

ʚʣʘʜʝʥʠʝ ʠ ʨʘʩʧʦʨʷʞʝʥʠʝ ʬʠʟʠʯʝʩʢʠʤ ʠ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʝʨʚʠʯʥʦʛʦ ʨʳʥʢʘ ʟʝʤʝʣʴʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʪʝʤ ʩʘʤʳʤ ʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʢʣʶʯʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʨʳʥʦʯʥʳʡ ʦʙʦʨʦʪ [1]. 

ʂʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʳʭ ʩʪʘʚʦʢ 

ï ʵʪʦ ʨʝʘʣʴʥʘʷ ʮʝʥʘ ï ʦʩʥʦʚʘ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʝ ʟʝʤʣʠ. 

ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʨʘʩʯʝʪʘ ʙʘʟʦʚʳʭ ʩʪʘʚʦʢ ʩʣʝʜʫʶʱʠʝ: 

- ʨʘʩʯʝʪ ʧʨʦʚʦʜʠʪʩʷ ʪʨʝʤʷ ʨʳʥʦʯʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʩʨʘʚʥʠʪʝʣʴʥʳʤ, 

ʜʦʭʦʜʥʳʤ, ʟʘʪʨʘʪʥʳʤ; 

- ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʙʘʟʦʚʳʭ ʩʪʘʚʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʝʥʦʚʦʝ 

ʟʦʥʠʨʦʚʘʥʠʝ; 

- ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʙʘʟʦʚʦʡ ʩʪʘʚʢʠ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 

ʢʚ.ʤ ʩ ʫʯʝʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʮʝʥʦʚʳʭ ʟʦʥ. 

ʆʧʳʪ ʩʪʨʘʥ ʩ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʦʣʷ ʟʝʤʣʠ ʚ ʦʙʱʝʡ 

ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʮʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, 

ʙʘʟʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʪ 8 ʜʦ 45% ʚ ʀʩʧʘʥʠʠ, ʦʪ 0,6 ʜʦ 50% ʚ 

ɻʝʨʤʘʥʠʠ (ʪʘʙʣ. 1 ʠ 2). 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʚʫʭ ʰʢʘʣ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʣʠ ʟʝʤʣʠ: ʠʩʧʘʥʩʢʦʡ 

ʠ ʛʝʨʤʘʥʩʢʦʡ ʙʳʣʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ 80 ʧʦʢʘʟʘʪʝʣʝʡ ɻʝʨʤʘʥʩʢʦʡ ʰʢʘʣʳ ʚ 7 ʪʠʧʦʚ 

ʙʘʟʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʧʦ ʦʧʳʪʫ ʀʩʧʘʥʠʠ (80:7=11). 

ʈʝʟʫʣʴʪʘʪ ʦʪ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʚʝ ʰʢʘʣʳ 

ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʢʦʨʨʝʣʠʨʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ (ʪʘʙʣʠʮʘ 3). 



˿˻ˤ˾˩˸˩˹˹̍˩ ́˩̆˹˻˶˻˥ˮˮ ˤ ˹ˢ̂˴˩ ˮ ˻ˣ˾ˢ˭˻ˤˢ˹ˮˮΥ 
˽˾˻ˣ˶˩˸̍Σ ˨ ˻˿́ˮˬ˩˹ˮ̒Σ ˽˩˾˿˽˩˴́ˮˤ̍ 
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ʊʘʙʣʠʮʘ 1. ɼʦʣʷ ʟʝʤʣʠ ʚ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʀʩʧʘʥʠʠ 

ʊʠʧ ʙʘʟʦʚʦʡ 

ʩʪʦʠʤʦʩʪʠ 
ɹʘʟʦʚʘʷ ʩʪʦʠʤʦʩʪʴ, ʪʳʩ., ʧʝʩʦ/ʤ² 

ɿʝʤʣʠ ʉʪʨʦʝʥʠʡ ɺʩʝʛʦ ɼʦʣʷ ʟʝʤʣʠ, % 

1 50 60 110 45 

2 40 55 95 42 

3 30 50 80 38 

4 20 45 65 31 

5 10 42 52 19 

6 7 40 47 15 

7 3 37 40 8 

ʀʪʦʛʦ (ʚ ʩʨʝʜʥʝʤ) 160 329 489 33% 

 

ʊʘʙʣʠʮʘ 2. ɼʦʣʷ ʟʝʤʣʠ ʚ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚ ɻʝʨʤʘʥʠʠ 

ʂʦʵʬ-ʪ 

ʎʝʥʥʦʩʪʠ 

ʪʝʨʨ.* 

ɼʦʣʷ 

ʟʝʤʣʠ, 

% 

ʂʦʵʬ-ʪ 

ʎʝʥʥʦʩʪʠ 

ʪʝʨʨ. 

ɼʦʣʷ 

ʟʝʤʣʠ

, % 

ʂʦʵʬ-ʪ 

ʎʝʥʥʦʩʪʠ 

ʪʝʨʨ. 

ɼʦʣʷ 

ʟʝʤʣʠ

, % 

ʂʦʵʬ-ʪ 

ʎʝʥʥʦʩʪʠ 

ʪʝʨʨ. 

ɼʦʣʷ 

ʟʝʤʣʠ

, % 

0,1 0,6 2,1 13,1 4,1 25,6 6,1 38,1 

0,2 1,3 2,2 13,8 4,2 26,3 6,2 38,8 

0,3 1,9 2,3 14,4 4,3 26,9 6,3 39,4 

0,4 2,5 2,4 15,0 4,4 27,5 6,4 40,4 

0,5 3,1 2,5 15,6 4,5 28,1 6,5 40,6 

0,6 3,8 2,6 16,3 4,6 28,8 6,6 41,3 

0,7 4,4 2,7 16,9 4,7 29,4 6,7 41,9 

0,8 5,0 2,8 17,5 4,8 30,0 6,8 42,5 

0,9 5,6 2,9 18,1 4,9 30,6 6,9 43,1 

1,0 6,3 3,0 18,8 5,0 31,3 7,0 43,8 

1,1 6,9 3,1 19,4 5,1 31,9 7,1 44,4 

1,2 7,5 3,2 20,0 5,2 32,5 7,2 45,0 

1,3 8,1 3,3 20,6 5,3 33,1 7,3 45,6 

1,4 8,8 3,4 21,3 5,4 33,8 7,4 46,3 

1,5 9,4  3,5 21,9 5,5 34,4 7,5 46,9 

1,6 10,0  3,6 22,5 5,6 35,0 7,6 47,5 

1,7 10,6  3,7 23,1 5,7 35,6 7,7 48,1 

1,8 11,3  3,8 23,8 5,8 36,3 7,8 48,8 

1,9 11,9  3,9 24,4 5,9 36,9 7,9 49,4 

2,0 12,5 4,0 25,0 6,0 37,5 8,0 50,0 

* ʢʦʵʬʬʠʮʠʝʥʪ ʮʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚ 

ʨʘʟʤʘʭʝ ʚʘʨʠʘʮʠʠ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʪʦʠʤʦʩʪʠ 

ʥʝʜʚʠʞʠʤʦʩʪʠ; ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ (100 ʪ.ʪ - * 1,0) ʩʦʦʪʚʝʪʩʪʚʫʝʪ 6,3%, ʘ 

ʤʘʢʩʠʤʘʣʴʥʦʝ (500 ʪ.ʪ. - * 5,0) ʙʫʜʝʪ ʨʘʚʥʳʤ 31,3%. 



 
 

̏˴˻˹˻˸ˮ̉˩˿˴ˮ˩ ˹ˢ̂˴ˮ 
˨˩˴ˢˣ˾̎ нлмс 

 

 

9 
 

ɼʣʷ ʂʘʟʘʭʩʪʘʥʘ ʙʦʣʝʝ ʧʨʠʝʤʣʝʤʘ ʥʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ, ʘ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʪʠʧʠʟʘʮʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ: ʛʦʨʦʜʘ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ 

ʧʦʜʯʠʥʝʥʠʷ, ʦʙʣʘʩʪʥʳʝ ʮʝʥʪʨʳ, ʛʦʨʦʜʘ ʦʙʣʘʩʪʥʦʛʦ ʧʦʜʯʠʥʝʥʠʷ, ʨʘʡʦʥʥʳʝ 

ʮʝʥʪʨʳ, ʛʦʨʦʜʘ ʨʘʡʦʥʥʦʛʦ ʧʦʜʯʠʥʝʥʠʷ, ʨʘʙʦʯʠʝ ʧʦʩʝʣʢʠ, ʩʝʣʴʩʢʠʝ ʥʘʩʝʣʝʥʥʳʝ 

ʧʫʥʢʪʳ. ʊʦʛʜʘ ʜʦʣʷ ʟʝʤʣʠ ʚ ʢʦʤʧʣʝʢʩʝ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʟʘʚʠʩʷʱʘʷ ʦʪ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʩʪʘʪʫʩʘ ʙʫʜʝʪ ʚʳʨʘʞʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʨʷʜʦʤ 

(ʢʘʢ ʩʨʝʜʥʝʝ ʤʝʞʜʫ ʜʚʫʤʷ ʟʥʘʯʝʥʠʷʤʠ) 46; 41; 35; 28; 22; 17; 8. 
 

ʊʘʙʣʠʮʘ 3. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʰʢʘʣ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʣʠ ʟʝʤʣʠ ʚ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʊʠʧ 

ʙʘʟʦʚʦʡ 

ʩʪʘʚʢʠ 

ɼʦʣʷ ʟʝʤʣʠ ʚ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ, % ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

ʛʦʨʦʜʦʚ ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ, 

ʤʣʥ.ʯ. 

ɻʝʨʤʘʥʠʷ ʀʩʧʘʥʠʷ ʉʨʝʜʥʷʷ ʧʦ 

2-ʤ 

ʛʦʩʫʜʘʨʩʪʚʘʤ 
ʂʦʵʬʬʠʮʠʝʥʪ 

ʮʝʥʥʦʩʪʠ 

ʉʨʝʜʥʷʷ 

1 ʦʪ 8,0 ʜʦ 7,0 47 45 46 ʩʚʳʰʝ 3 

2 ʦʪ 6,9ʜʦ 5,9 40 42 41 ʦʪ 2,6 ʜʦ 3 

3 ʦʪ 5,8 ʜʦ 4,8 33 38 35 ʦʪ 2,1 ʜʦ 2,5 

4 ʦʪ 4,7 ʜʦ 3,7 26 31 28 ʦʪ 1,6 ʜʦ 2 

5 ʦʪ 4,6 ʜʦ 3,6 25 19 22 ʦʪ 1,1 ʜʦ 1,5 

6 ʦʪ 3,5 ʜʦ 2,5 19 15 17 ʦʪ 0,6 ʜʦ 1 

7 2,4 ʜʦ 0,1 8 8 8 ʜʦ 0,5 
 

ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʨʳʥʦʢ ʟʝʤʣʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ 

ʩʪʘʥʦʚʣʝʥʠʷ, ʘ ʜʝʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʜʘʞʝ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʥʘ 7 ʟʦʥ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʪʝʨʚʘʣʘ ʟʦʥʠʨʦʚʘʥʠʷ, 

ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʧʷʪʴ ʪʠʧʦʚ ʙʘʟʦʚʳʭ ʩʪʦʠʤʦʩʪʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʷʪʠ ʟʦʥʘʤ ʚ 

ʛʦʨʦʜʘʭ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ (ʪʘʙʣʠʮʘ 4) [2]. 
 

ʊʘʙʣʠʮʘ 4. ɼʦʣʷ ʟʝʤʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʠʪʦʩʪʠ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʩʪʘʪʫʩʘ ʛʦʨʦʜʘ 

ˉ 

ʟʦʥ 

ʂʦʵʬʬʠʮʠʝʥʪʳ 

ʮʝʥʥʦʩʪʠ 

ʉʪʘʪʫʩ ʛʦʨʦʜʘ ɼʦʣʷ 

ʟʝʤʣʠ, %* 

ʂʦʣ-ʚʦ 

ʟʦʥ 

1 1-ʡ ʪʠʧ (ʦʪ 5,8 ʜʦ 4,8) ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʝ 

ʧʦʜʯʠʥʝʥʠʝ 

35 5 

2 1-ʡ ʪʠʧ (ʦʪ 4,7 ʜʦ 3,7) ʆʙʣʘʩʪʥʦʡ ʮʝʥʪʨ 28 4 

3 1-ʡ ʪʠʧ (ʦʪ 4,6 ʜʦ 3,6) ʆʙʣʘʩʪʥʦʛʦ 

ʧʦʜʯʠʥʝʥʠʷ 

22 3 

4 1-ʡ ʪʠʧ (ʦʪ 3,5 ʜʦ 2,5) ʈʘʡʦʥʥʳʡ ʮʝʥʪʨ 17 2 

5 1-ʡ ʪʠʧ (ʦʪ 2,4 ʜʦ 0,1) ʈʘʡʦʥʥʦʛʦ 

ʧʦʜʯʠʥʝʥʠʷ 

8 1 

* ʚ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʘʟʚʠʪʦʩʪʴʶ ʨʳʥʢʘ ʟʝʤʣʠ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʵʪʠ ʟʥʘʯʝʥʠʷ 

ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ, ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʳʝ, ʧʨʠ ʫʩʣʦʚʠʠ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʢʘʞʜʦʛʦ ʛʦʨʦʜʘ. 



˿˻ˤ˾˩˸˩˹˹̍˩ ́˩̆˹˻˶˻˥ˮˮ ˤ ˹ˢ̂˴˩ ˮ ˻ˣ˾ˢ˭˻ˤˢ˹ˮˮΥ 
˽˾˻ˣ˶˩˸̍Σ ˨ ˻˿́ˮˬ˩˹ˮ̒Σ ˽˩˾˿˽˩˴́ˮˤ̍ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʠʪʦʛʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʯʝʪʢʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʜʦʣʠ 

ʟʝʤʣʠ ʫʨʦʚʥʶ ʨʘʟʚʠʪʦʩʪʠ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʩʪʘʪʫʩʫ 

ʛʦʨʦʜʦʚ. ɼʣʷ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʝʦʙʭʦʜʠʤʘ ʜʨʫʛʘʷ ʪʠʧʠʟʘʮʠʷ 

ʙʘʟʦʚʳʭ ʩʪʦʠʤʦʩʪʝʡ ʨʳʥʢʘ ʟʝʤʣʠ. 

ɺʪʦʨʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʧʨʘʚʦʯʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ. ʇʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʦʪʜʝʣʴʥʦ ʢ ʢʦʥʢʨʝʪʥʳʤ 

ʛʦʨʦʜʘʤ ʥʘ ʦʩʥʦʚʝ ʮʝʥʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ [3].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

1. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʥʠʪʦʨʠʥʛʘ ʨʳʥʢʘ ʟʝʤʣʠ ʠ ʚ ʮʝʣʷʭ 

ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʩʧʫʙʣʠʢʠ ʠ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʝʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʙʘʟʦʚʳʭ 

ʩʪʘʚʦʢ ʧʣʘʪʳ ʟʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (ʛʦʨʦʜʦʚ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʫʪʚʝʨʞʜʝʥʠʝʤ ʠʭ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ.10 ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ; 

2. ɼʚʫʢʨʘʪʥʳʡ ʧʨʝʜʝʣ ʠʟʤʝʥʝʥʠʷ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢ ʙʘʟʦʚʦʡ 

ʩʪʘʚʢʝ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ, ʠ ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ 

ʧʨʝʜʝʣʴʥʦʡ ʮʝʥʳ ʥʘ ʫʨʦʚʥʝ ʤʘʢʩʠʤʫʤʘ ʵʬʬʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʤʠʥʠʤʫʤʘ ʫʱʝʨʙʘ. 

3. ʂʘʜʘʩʪʨʦʚʘʷ (ʦʮʝʥʦʯʥʘʷ) ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʦʩʥʦʚʝ 

ʙʘʟʦʚʳʭ ʩʪʘʚʦʢ ʠ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢ ʥʠʤ, ʫʯʠʪʳʚʘʶʱʠʭ ʚʩʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʠʩʯʠʩʣʝʥʠʷ 

ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ, ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʮʠʚʠʣʠʟʦʚʘʥʥʳʭ ʩʪʨʘʥ, ʘ 

ʪʘʢʞʝ ʢʘʢ ʧʨʠʥʷʪʦ ʚ ʥʘʣʦʛʦʚʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʂʘʟʘʭʩʪʘʥʘ ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʣʦʛʘ 

ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʯʝʪʢʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʨʘʟʤʝʨ ʥʘʣʦʛʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʝʤʣʠ, ʩʛʣʘʜʠʪʴ ʧʦʣʷʨʥʦʩʪʴ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʧʦ ʨʝʛʠʦʥʘʤ, ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ï ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴ. 

4. ɹʘʟʦʚʳʝ ʩʪʘʚʢʠ ʛʦʨʦʜʦʚ ʦʙʣʘʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʜʨʫʛʠʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ʜʦʣʞʥʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʩʣʦʞʠʚʰʝʡʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʚʢʠ 

ʦʙʣʘʩʪʥʦʛʦ ʮʝʥʪʨʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʪʚʝʨʞʜʝʥʠʝʤ ʚ ʤʝʩʪʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ 

ʦʨʛʘʥʘʭ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʧʝʨʝʭʦʜʥʦʡ ʵʢʦʥʦʤʠʢʠ / ʄ.ʂ. ɿʘʧʦʣʴʩʢʠʡ. ï ʄʠʥʩʢ.: ʀʥʩʪʠʪʫʪ ʘʛʨʘʨʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʅɸʅ ɹʝʣʘʨʫʩʠ, 2005.-204 ʩ. 
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ʋɼʂ 332.3:34 

ʈɸʎʀʆʅɸʃʔʅʆɽ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɿɽʄɽʃʔ 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆɻʆ ʅɸɿʅɸʏɽʅʀʗ ɺ ʈɽʉʇʋɹʃʀʂɽ 

ʂɸɿɸʍʉʊɸʅ  

ɸʭʤʝʪʦʚʘ ʅ.ɿ. 

ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɹʘʨʠʝʚʘ ɽ.ʂ. 

ʄʘʛʠʩʪʨʘʥʪ 

ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘ 

ʛ. ɸʩʪʘʥʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ɸʥʥʦʪʘʮʠʷ. ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʠʷ ʥʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴ ʷʚʣʷʝʪʩʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ. ʎʝʣʴʶ ʠ ʟʘʜʘʯʘʤʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʚʳʷʚʣʝʥʠʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ, ʥʝʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʝ ʧʦ 

ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʠʭ ʫʯʝʪ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɿʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ. 

 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʟʝʤʣʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʳʤ, ʥʝʧʝʨʝʤʝʱʘʝʤʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉ ʨʘʟʚʠʪʠʝʤ ʟʝʤʝʣʴʥʦʛʦ 

ʨʳʥʢʘ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʥʝʡ ʚʦʟʨʦʩʣʠ, ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴ ʤʝʞʜʫ 

ʢʘʪʝʛʦʨʠʷʤʠ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ, ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ, ʘʨʝʥʜʘʪʦʨʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʚʢʣʶʯʘʶʪʩʷ ʚ ʛʨʘʥʠʮʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʛʦʨʦʜʦʚ ʜʣʷ 

ʨʘʩʰʠʨʝʥʠʷ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʪʪʝʜʞʥʳʭ ʧʦʩʝʣʢʦʚ. ʇʨʦʠʩʭʦʜʷʪ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʦʪʯʫʞʜʝʥʠʷ ʟʝʤʝʣʴ ʜʣʷ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʘʩʰʠʨʝʥʠʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ, ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ʇʨʠ ʵʪʦʤ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [1]. 
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ɿʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʤʝʶʪ ʦʩʦʙʳʡ ʧʨʘʚʦʚʦʡ ʨʝʞʠʤ 

ʠ ʧʦʜʣʝʞʘʪ ʦʭʨʘʥʝ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʦʛʨʘʥʠʯʝʥʠʝ ʠʟʲʷʪʠʷ ʵʪʠʭ ʟʝʤʝʣʴ, 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʣʦʜʦʨʦʜʠʷ. ʇʣʦʱʘʜʴ ʟʝʤʝʣʴ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚ 

ʩʪʨʫʢʪʫʨʝ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩʦʩʪʘʚʣʷʝʪ 98,6 ʤʣʥ. ʛʘ ʠʣʠ 

37,8% ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ. ʀʭ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʟʝʤʝʣʴʥʦʤ ʬʦʥʜʝ ʦʙʣʘʩʪʝʡ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 70-75% (ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ, ɸʢʤʦʣʠʥʩʢʘʷ ʦʙʣʘʩʪʠ) ʜʦ 10-20% 

(ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ, ɸʪʳʨʘʫʩʢʘʷ ʦʙʣʘʩʪʠ). ʕʪʦ, ʚ ʦʩʥʦʚʥʦʤ, ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʠʝʤ ʚ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʥʘʣʠʯʠʝʤ ʦʙʰʠʨʥʳʭ ʧʣʦʱʘʜʝʡ ʧʫʩʪʳʥʥʳʭ 

ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ [2]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʨʫʯʝʥʠʝʤ ɻʣʘʚʳ ʛʦʩʫʜʘʨʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ʅʘʟʘʨʙʘʝʚʳʤ ʅ.ɸ., ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʈʂ ʧʨʦʚʝʜʝʥʘ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ɺʳʷʚʣʝʥʦ 19,2ʪʳʩʷʯ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʘ ʧʣʦʱʘʜʠ 7,4 ʤʣʥ. ʛʘ, ʠʟ ʢʦʪʦʨʳʭ ʧʘʰʥʷ-

943,0 ʪʳʩ.ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ 59,1 ʪʳʩ.ʛʘ ïʦʨʦʰʘʝʤʘʷ. 

ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ 

ʨʘʡʦʥʘʤ (ʛʦʨʦʜʘʤ ʦʙʣʘʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ) ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʩʚʦʜ ʧʦ ʦʙʣʘʩʪʷʤ 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʈɻʇ 

çɻʀʉʍɸɻʀè [3]. 

ɺ ʩʪʨʫʢʪʫʨʝ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʝʤʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 10 538,0 ʪʳʩ. ʛʘ, ʪʦ ʝʩʪʴ 72% ʦʪ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʡ ʦʙʣʘʩʪʠ. ɺ ʩʦʩʪʘʚʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ (ʪʘʙʣʠʮʘ1) ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʩʦʩʪʘʚʣʷʶʪ 10 524,0 ʪʳʩ.ʛʘ. 

ʊʘʙʣʠʮʘ 1. ʉʪʨʫʢʪʫʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʧʦ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʪʳʩ.ʛʘ % 

ʇʘʰʥʠ 

ʄʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ 

ɿʘʣʝʞʠ 

ʉʝʥʦʢʦʩ 

ʇʘʩʪʙʠʱʘ 

5506,2 

5,3 

536,2 

153,9 

4322,6 

52,3 

0,05 

5,1 

1,5 

41,05 

ʀʪʦʛʦ 10524,2 100 
 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʧʦ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ 1 110,4 ʪʳʩ. ʛʘ ʪʳʩʷʯ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʠʟ ʢʦʪʦʨʳʭ 135,2 ʪʳʩ. ʛʘ ʩʦʩʪʘʚʣʷʝʪ ʧʘʰʥʷ. 

ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʨʠʦʙʨʝʪʘʝʪ ʝʱʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴ. ɺ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʦʚʝʜʝʥʳ ʪʨʠ ʧʨʦʚʝʨʢʠ (ʪʘʙʣʠʮʘ 2) ʚ ʯʘʩʪʠ ʢʦʥʪʨʦʣʷ ʟʘ ʨʝʢʫʣʴʪʠʚʘʮʠʝʡ 
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ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥʳ ʪʨʠ ʥʘʨʫʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʦʝ 

ʚʨʝʤʷ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʫʩʪʨʘʥʝʥʠʷ. 

ʊʘʙʣʠʮʘ 2.ʈʝʟʫʣʴʪʘʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ 

ʦʭʨʘʥʦʡ ʟʝʤʝʣʴ ʧʦ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʅʘʨʫʰʝʥʠʷ ʂʦʣʠʯʝʩʪʚʦ % 

ʅʘʨʫʰʝʥʠʝ ʧʨʘʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʶ 780 59,4 

ʅʘʨʫʰʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʨʷʜʢʘ ʫʪʚʝʨʞʜʝʥʠʷ 

ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

20 

 

1,5 

ʫʥʠʯʪʦʞʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʢʦʚ 16 12,5 

ʧʦʨʯʘ ʟʝʤʝʣʴ 51 3,9 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʣʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

165 1,2 

ʥʝʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʨʝʞʠʤʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ 

23 1,7 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʥʝ ʧʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ 204 15,6 

ʥʝʚʳʧʦʣʥʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʧʨʠʚʝʜʝʥʠʶ ʚʨʝʤʝʥʥʦ 

ʟʘʥʠʤʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʩʦʩʪʦʷʥʠʝ, ʧʨʠʛʦʜʥʦʝ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

4 0,4 

ʇʨʦʚʝʜʝʥʠʝ ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

7 0,6 

ʅʘʨʫʰʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʨʦʢʦʚ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʭʦʜʘʪʘʡʩʪʚ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

16 1,2 

ʩʦʢʨʳʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʣʠʯʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ 

ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

18 1,4 

ʠʩʢʘʞʝʥʠʝ ʩʚʝʜʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʫʯʝʪʘ ʠ 

ʦʮʝʥʢʠ ʟʝʤʝʣʴ 

7 0,6 

ɺʩʝʛʦ 1311 100 
 

ʊʨʠʥʘʜʮʘʪʴ ʥʘʨʫʰʝʥʠʡ ʚʳʷʚʣʝʥʳ ʚ ʭʦʜʝ ʢʦʥʪʨʦʣʷ ʟʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ 

ʧʨʦʝʢʪʦʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʜʨʫʛʠʭ ʧʨʦʝʢʪʦʚ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʦʭʨʘʥʝ ʟʝʤʝʣʴ, 

ʠʟ ʢʦʪʦʨʳʭ ʜʚʘʜʮʘʪʴ ʜʚʘ ʫʩʪʨʘʥʝʥʳ, ʦʩʪʘʣʴʥʳʝ - ʚ ʩʪʘʜʠʠ ʫʩʪʨʘʥʝʥʠʷ [4]. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚ ʯʘʩʪʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʦʭʨʘʥʳ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʨʘʡʦʥʘʭ ʠ ʛʦʨʦʜʘʭ ʦʙʣʘʩʪʠ 

ʩʦʚʤʝʩʪʥʦʡ ʧʨʦʢʫʨʘʪʫʨʦʡ. ʇʨʝʜʤʝʪʦʤʘʥʘʣʠʟʘ ʙʳʣʦ ʩʦʙʣʶʜʝʥʠʝ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʂ ʚ 

ʯʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʭʨʘʥʳ ʟʝʤʝʣʴ ʦʪ ʜʝʛʨʘʜʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʷ ʤʝʩʪʥʳʤʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʯʘʩʪʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʘ 2012-2015 

ʛʦʜʳ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʊʘʢ ʢʘʢ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʩʪʨʘʥʳ ʟʘʚʠʩʠʪ ʦʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ. ʄʘʪʝʨʠʘʣʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʣʘʥʠʨʫʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. 
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THE RUSSIAN MARKET OF NANOTECHNOLOGY IN CONDITIONS OF 

INTERNATIONAL SANC TIONS 

Vazina A.V. 

masterôs degree in Trade Policy, a 2012 graduate 

Volgograd State University 

Abstract. This article analyzes the current situation on the Russian market of 

nanotechnology. The study made a comparison of positions on the global 

nanotechnology market between Russia and foreign countries, which are recognized as 

the global leaders in this segment. It also identifies a number of challenges that hinder 

the processes of nanoindustrialization in Russia. One of this challenge is the effect of 

sanctions imposed by the US and the EU against Russia in 2014. The impact of 

sanctions on Russiaôs Nanotechnology Industry is considered from the positive and 

negative sides. Also, this study has highlighted some of the possible ways to overcome 

problems. 

Keywords. Nanotechnology, nanoindustrialization, international sanctions, 

nanotechnology industry. 

 

ʀʥʪʝʨʝʩ ʢ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ ʧʨʦʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʥʝ ʪʦʣʴʢʦ ʩʦ ʩʪʦʨʦʥʳ 

ʫʯʝʥʳʭ, ʥʦ ʠ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʠʟʥʝʩ ʩʦʦʙʱʝʩʪʚʘ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚ 

ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠ ʚʳʛʦʜʥʳʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʧʦʜʦʙʥʳʝ ʠʥʥʦʚʘʮʠʠ ʩʧʦʩʦʙʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʩʚʦʡʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ, ʪʝʤ ʩʘʤʳʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʚ ʝʸ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ 

ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʨʳʥʢʘʭ.   

ʇʝʨʚʳʤʠ ʨʘʟʚʠʚʘʪʴ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʩʪʘʣʠ 

ʉʐɸ. ɺ 2000 ʛ. ʉʐɸ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʫʪʚʝʨʜʠʣʠ 

çʅʘʮʠʦʥʘʣʴʥʫʶ ʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʀʥʠʮʠʘʪʠʚʫè (National Nanotechnology 

Initiative, NNI), ʢʦʪʦʨʘʷ ʧʨʦʜʦʣʞʘʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʠ ʩʝʛʦʜʥʷ. ɺʩʣʝʜ ʟʘ ɸʤʝʨʠʢʦʡ 

ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʮʝʥʪʨʳ, ʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʪʴ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

ʩʪʘʣʠ ʗʧʦʥʠʷ, ʩʪʨʘʥʳ ɽʉ, ʂʠʪʘʡ ʠ ʜʨʫʛʠʝ.  

ɺ ʈʦʩʩʠʠ ʢʫʨʩ ʥʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʙʳʣ ʦʧʨʝʜʝʣʸʥ ʚ ʘʧʨʝʣʝ 2007 ʛ., ʢʦʛʜʘ 

ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʇʨʝʟʠʜʝʥʪʩʢʘʷ ʠʥʠʮʠʘʪʠʚʘ çʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠè ʠ çʇʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʜʦ 2015 ʛʦʜʘè (2008 ʛ.).  ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʘ ʦʩʥʦʚʘʥʘ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʨʧʦʨʘʮʠʷ çʈʦʩʩʠʡʩʢʘʷ ʢʦʨʧʦʨʘʮʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡè (ɻʂ 

çʈʦʩʥʘʥʦʪʝʭè) ʠ ʦʧʨʝʜʝʣʝʥʘ ʛʦʣʦʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʥʘʥʦʠʥʜʫʩʪʨʠʠ: 

ʈʅʎ çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪè (ʄʦʩʢʚʘ). ɺ 2011 ʛ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʦʨʛʘʥʠʟʘʮʠʠ 

ɻʂ çʈʦʩʥʘʥʦʪʝʭè ʙʳʣʘ ʩʦʟʜʘʥʘ ɻʂ çʈʆʉʅɸʅʆè, ʛʣʘʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʢʦʪʦʨʦʡ 

ʩʪʘʣʠ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʦʢ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠ ʢʦʦʨʜʠʥʘʮʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʈʦʩʩʠʷ ʤʦʞʝʪ ʚʦʡʪʠ ʚ ʯʠʩʣʦ ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ ʚ 

ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʦʢ ʠ ʧʨʠʤʝʥʝʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʩʪʘʣʦ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ 

ʮʝʣʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʩʪʨʘʥʳ. ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʟʠʮʠʠ 

ʈʦʩʩʠʠ ʥʘ ʨʳʥʢʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʜʘʣʝʢʠ ʦʪ ʧʦʟʠʮʠʡ ʪʘʢʠʭ ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ ʢʘʢ 

ʉʐɸ, ʂʠʪʘʡ, ʗʧʦʥʠʷ ʠ ɻʝʨʤʘʥʠʷ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʆʨʛʘʥʠʟʘʮʠʠ 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʉʦʙʩʪʚʝʥʥʦʩʪʠ (ɺʆʀʉ) ʈʦʩʩʠʝʡ ʚ 2015 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʂʠʪʘʝʤ ʙʳʣʦ ʧʦʜʘʥʦ ʚ 4 ʨʘʟʘ ʤʝʥʴʰʝ ʟʘʷʚʦʢ ʥʘ ʧʘʪʝʥʪʳ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʉʐɸ ï ʥʘ 71% ʧʘʪʝʥʪʥʳʭ ʟʘʷʚʦʢ ʤʝʥʴʰʝ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʗʧʦʥʠʝʡ ʠ ʂʦʨʝʝʡ ï ʥʘ 39% ʠ 30% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [1]. ʇʦ ʯʠʩʣʫ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʚ ʩʬʝʨʝ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʈʦʩʩʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʤʠʨʝ ʥʘ 10 ʤʝʩʪʝ. ʋʚʝʨʝʥʥʦʝ ʣʠʜʝʨʩʪʚʦ ʧʦ 

ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʨʠʥʘʜʣʝʞʠʪ ʉʐɸ: ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʚ 

ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪʩʷ ʩʚʳʰʝ ʯʝʤ ʥʘ 8 000 

ʧʨʝʜʧʨʠʷʪʠʡ. ɺʪʦʨʦʝ ʤʝʩʪʦ ʟʘʢʨʝʧʣʝʥʦ ʟʘ ɻʝʨʤʘʥʠʝʡ (1 110 ʧʨʝʜʧʨʠʷʪʠʡ), 

ʌʨʘʥʮʠʷ ʨʘʩʧʦʣʦʞʠʣʘʩʴ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ (649 ʧʨʝʜʧʨʠʷʪʠʡ) ʠ ʟʘʤʳʢʘʶʪ ʧʷʪʝʨʢʫ 

ʣʠʜʝʨʦʚ ʂʦʨʝʷ ʠ ʗʧʦʥʠʷ (590 ʠ 221 ʧʨʝʜʧʨʠʷʪʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [2]. ʉʦʛʣʘʩʥʦ 

ʜʦʢʣʘʜʫ ɺʆʀʉ 2015 ʛʦʜʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʨʘʩʭʦʜʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʩʬʝʨʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʩʦʩʪʘʚʠʣʠ ʦʢʦʣʦ 974 ʤʣʥ 

ʜʦʣʣʘʨʦʚ ʚ 2012 ʛʦʜʫ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʟ ʙʶʜʞʝʪʦʚ ʉʐɸ ʠ ɽʉ ʙʳʣʘ ʚʳʜʝʣʝʥʘ 

ʩʫʤʤʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ: ʧʦ 2,1 ʤʣʨʜ ʜʦʣʣʘʨʦʚ. ʗʧʦʥʠʷ ʚʳʜʝʣʷʣʘ ʠʟ ʛʦʩʙʶʜʞʝʪʘ 

ʦʢʦʣʦ 1,3 ʤʣʨʜ ʜʦʣʣʘʨʦʚ [3, ʩ. 112].  ʅʝʚʝʣʠʢ ʪʘʢʞʝ ʠ ʫʜʝʣʴʥʳʡ ʚʝʩ ʨʦʩʩʠʡʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ɺ 2015 ʛʦʜʫ ʦʥ 

ʩʦʩʪʘʚʣʷʣ ʚʩʝʛʦ 2% [4, ʩ. 10]. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʜʝʣʴʥʳʡ ʚʝʩ ʪʦʣʴʢʦ ʦʜʥʠʭ ʉʐɸ 

ʙʳʣ ʨʘʚʝʥ 25% (774 ʤʣʨʜ ʜʦʣʣʘʨʦʚ), ʘ ʥʘ ʩʪʨʘʥʳ ɸʟʠʠ ʠ ɽʚʨʦʧʳ ʧʨʠʭʦʜʠʪʩʷ 26% 

ʠ 41% ʦʙʱʝʤʠʨʦʚʦʡ ʚʳʨʫʯʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [5, ʩ. 34]. 

ɺʦ ʤʥʦʛʦʤ ʪʘʢʦʝ ʦʪʩʪʘʚʘʥʠʝ ʈʦʩʩʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʩʪʨʘʥʳ ʫʩʠʣʝʥʥʦ ʦʙʨʘʪʠʣʦ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʥʘ 7 ï 10 ʣʝʪ ʧʦʟʞʝ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. ɸ ʪʘʢʞʝ ʩ ʪʝʤ, ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʊʘʢ, ʚ 2014 ʛʦʜʫ ʚ ʩʚʷʟʠ ʩ ʩʦʙʳʪʠʷʤʠ 

ʥʘ ʋʢʨʘʠʥʝ ʠ ʚʭʦʞʜʝʥʠʝʤ ʂʨʳʤʘ ʚ ʩʦʩʪʘʚ ʈʌ, ʨʷʜʦʤ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʚ 
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ʦʪʥʦʰʝʥʠʠ ʈʦʩʩʠʠ ʙʳʣʠ ʚʚʝʜʝʥʳ ʩʘʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠ ʩʚʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ 

ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʥʘʥʦʠʥʜʫʩʪʨʠʶ. 

ɼʝʡʩʪʚʠʝ ʩʘʥʢʮʠʡ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʩʠʡʩʢʫʶ ʥʘʥʦʠʥʜʫʩʪʨʠʶ ʠʤʝʝʪ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʘ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠ ʬʠʥʘʥʩʦʚʳʡ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ 

ʩʚʷʟʘʥ ʩ ʪʨʘʥʩʬʝʨʦʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʦʩʪʘʚʦʢ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʌʠʥʘʥʩʦʚʳʡ ʘʩʧʝʢʪ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʟʘʢʨʳʪʠʝ ʜʦʩʪʫʧʘ ʨʦʩʩʠʡʩʢʠʤ ʢʦʤʧʘʥʠʷʤ ʢ ʟʘʨʫʙʝʞʥʳʤ 

ʬʠʥʘʥʩʦʚʳʤ ʨʳʥʢʘʤ ï ʝʚʨʦʧʝʡʩʢʠʤ ʠ ʘʤʝʨʠʢʘʥʩʢʠʤ. ʆʥ ʠʤʝʝʪ ʚʨʝʤʝʥʥʦʡ ʣʘʛ 2-

3 ʤʝʩʷʮʘ, ʠ ʩʪʘʥʦʚʠʪʩʷ ʦʱʫʪʠʤʳʤ ʜʣʷ ʢʦʤʧʘʥʠʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. ɺ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʠʤʝʝʪ ʚʨʝʤʝʥʥʦʡ ʣʘʛ 2-3 ʛʦʜʘ, ʧʦʵʪʦʤʫ ʝʛʦ 

ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʱʫʱʘʝʪʩʷ ʢʦʤʧʘʥʠʷʤʠ ʥʝʩʢʦʣʴʢʦ ʧʦʟʞʝ.  

ɸʥʪʠʨʦʩʩʠʡʩʢʠʝ ʩʘʥʢʮʠʠ, ʩʣʦʞʥʘʷ ʧʦʣʠʪʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʘ ʪʘʢʞʝ 

ʫʭʫʜʰʝʥʠʝ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʈʌ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʩʪʨʘʥʘʤʠ ʩʥʠʞʘʝʪ ʠʥʪʝʨʝʩ ʢ 

ʈʦʩʩʠʠ ʚ ʢʘʯʝʩʪʚʝ ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʘ ʠ ʩʦ ʩʪʦʨʦʥʳ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʥʝ ʚʝʜʫʪ 

ʩʘʥʢʮʠʦʥʥʫʶ ʧʦʣʠʪʠʢʫ. ʊʘʢ, ʧʦ ʩʣʦʚʘʤ ʛʣʘʚʳ ʈʆʉʅɸʅʆ ɸʥʘʪʦʣʠʷ ʏʫʙʘʡʩʘ, 

ʢʦʤʧʘʥʠʠ ʧʨʠʭʦʜʠʣʦʩʴ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʦʪʢʘʟʦʤ ʟʘʨʫʙʝʞʥʳʭ ʢʦʣʣʝʛ ʦʪ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ.  ɸʨʛʫʤʝʥʪʦʤ ʜʣʷ ʧʦʜʦʙʥʦʛʦ ʦʪʢʘʟʘ ʷʚʣʷʣʦʩʴ ʪʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ 

ʦʙʩʪʘʥʦʚʢʘ ï ʵʪʦ ʥʝ ʩʘʤʦʝ ʧʦʜʭʦʜʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʥʘʣʘʞʠʚʘʥʠʷ ʢʦʥʪʘʢʪʦʚ ʩ 

ʈʦʩʩʠʝʡ.   

ɼʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʥʘ ʨʦʩʩʠʡʩʢʫʶ ʥʘʥʦʠʥʜʫʩʪʨʠʶ 

ʩʘʥʢʮʠʡ ʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʤʠʨʝ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʦʚʦʣʴʥʦ ʪʨʫʜʥʦ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʣʷ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʠ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʠʦʜ ʚ 3-5 ʣʝʪ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʚʦʟʤʦʞʥʦ, ʪ. ʢ. 

ʩʘʥʢʮʠʠ ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ 2014. ʆʜʥʘʢʦ, ʩʨʘʚʥʠʚʘʷ ʦʙʱʫʶ ʜʠʥʘʤʠʢʫ ʥʝʢʦʪʦʨʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʦ 2014 ʛʦʜʘ ʩ ʠʭ ʟʥʘʯʝʥʠʷʤʠ ʚ 2015 ʛʦʜʫ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʤʥʦʛʠʝ ʚʧʝʨʚʳʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʥʠʞʝʥʠʝ (ʩʤ. ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1. ʆʪʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ,  

2011-2015 ʛʛ. 

ʇʦʢʘʟʘʪʝʣʴ 2011 2012 2013 2014 2015 

ʏʠʩʣʦ ʧʨʝʜʧʨʠʷʪʠʡ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʝʜʠʥʠʮ 
268 384 518 576 567 

ʆʙʲʝʤ ʟʘʢʘʟʦʚ (ʢʦʥʪʨʘʢʪʦʚ) ʥʘ 

ʧʦʩʪʘʚʢʫ ʧʨʦʜʫʢʮʠʠ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʤʣʨʜ ʨʫʙ. 

64,0 65,3 83,5 193,4 151,2 

ʕʢʩʧʦʨʪ ʧʨʦʜʫʢʮʠʠ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʤʣʨʜ ʨʫʙ. 
- - 97,7 204,7 194,6 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ: [4, ʩ. 6, 25, 54] 
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ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʚ 2015 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2014 ʛ. ʥʘ 9 ʝʜʠʥʠʮ 

ʫʤʝʥʴʰʠʣʦʩʴ ʯʠʩʣʦ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘʥʦʠʥʜʫʩʪʨʠʠ; ʥʘ 42,2 ʤʣʨʜ ʨʫʙ.  ʩʥʠʟʠʣʩʷ 

ʦʙʲʝʤ ʟʘʢʘʟʦʚ ʥʘ ʧʦʩʪʘʚʢʫ ʧʨʦʜʫʢʮʠʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ; ʘ ʵʢʩʧʦʨʪ ʪʘʢʦʡ ʧʨʦʜʫʢʮʠʠ 

ʩʦʢʨʘʪʠʣʩʷ ʥʘ 10,1 ʤʣʨʜ ʨʫʙ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʮʝʥʠʚʘʷ ʚʳʧʦʣʥʝʥʠʝ ʚ 2013-2015 ʛʛ. ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ 

ʨʘʤʢʘʭ çʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦ 2015 

ʛʦʜʘè ʟʘʜʘʯ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʞʜʳʡ ʛʦʜ 

ʧʨʝʚʳʰʘʶʪ ʧʣʘʥʦʚʳʝ (ʩʤ. ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2. ɺʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ çʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦ 2015 ʛʦʜʘè, 2013-2015 ʛʛ. 

ʇʦʢʘʟʘʪʝʣʴ 

2013 2014 2015 
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ʆʙʲʝʤ ʦʪʛʨʫʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʤʣʨʜ ʨʫʙ. 

470 522,2 650 944,3 900 1269,3 

ʆʙʲʝʤ ʵʢʩʧʦʨʪʘ ʧʨʦʜʫʢʮʠʠ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʤʣʨʜ ʨʫʙ. 
81 97,7 124 204,7 180 194,6 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʚ ʦʙʱʝʤ 

ʦʙʲʝʤʝ ʧʨʦʜʫʢʮʠʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ, 

ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ 

ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

1,85 2,8 2,4 3,7 3,0 4/2 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ: [4, ʩ. 9, 10] 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʷ ʧʦʩʣʝʜʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʟ ʪʘʙʣʠʮʳ 2, ʪʦ ʦʥ ʠʤʝʝʪ 

ʜʚʦʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ʠʪʦʛʘʤ 2015 ʛʦʜʘ. 4% ʨʘʩʩʯʠʪʘʥʳ ʠʩʭʦʜʷ ʠʟ ʧʨʦʛʥʦʟʦʚ, 

ʧʨʠʥʷʪʳʭ ʚ ʇʨʦʛʨʘʤʤʝ. ʊʦʛʜʘ, ʦʙʲʝʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʚ 2015ʛ. ʦʮʝʥʠʚʘʣʩʷ ʚ 1500 

ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʬʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ 1% ʚʳʰʝ 

ʧʣʘʥʦʚʳʭ. ʆʜʥʘʢʦ, ʬʘʢʪʠʯʝʩʢʠ ʦʙʲʝʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʨʦʩ ʙʳʩʪʨʝʝ, ʯʝʤ ʟʘʣʦʞʝʥʦ 

ʚ ʇʨʦʛʨʘʤʤʝ. ʇʦ ʦʮʝʥʢʘʤ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʬʠʨʤʳ Lux Research, ʚ 2015ʛ. ʝʛʦ ʦʙʲʝʤ 

ʜʦʩʪʠʛ 3149,5 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 2015 ʛ. ʨʝʘʣʴʥʳʡ ʫʜʝʣʴʥʳʡ 

ʚʝʩ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʥʠʞʝ ʧʣʘʥʦʚʳʭ 

ʠ ʩʦʩʪʘʚʣʷʝʪ 2 %. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʜʦʩʪʠʞʝʥʠʷ ʈʦʩʩʠʝʡ ʟʘʜʘʥʥʳʭ ʮʝʣʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʚ ʩʘʥʢʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʩʪʘʚʣʷʝʪ 

ʦʩʥʦʚʥʳʭ ʩʫʙʲʝʢʪʦʚ ʨʳʥʢʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʠʪʴ ʧʝʨʝʦʮʝʥʢʫ ʠ 

ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʚʩʝʭ ʩʪʨʘʪʝʛʠʡ ʠ ʙʠʟʥʝʩ-ʧʣʘʥʦʚ. ʊʘʢʦʡ ʧʝʨʝʦʨʠʝʥʪʘʮʠʝʡ ʤʦʞʝʪ 

ʩʪʘʪʴ ʧʦʣʠʪʠʢʘ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ.  ɺ ʦʙʣʘʩʪʠ ʟʘʤʝʥʳ ʠʤʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʵʪʦ, ʚʦʟʤʦʞʥʦ, ʧʦʟʚʦʣʠʪ ʧʨʝʦʜʦʣʝʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ 

ʜʝʡʩʪʚʠʷ ʩʘʥʢʮʠʡ. ʇʦʣʠʪʠʢʘ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʪʘʢʞʝ ʦʪʢʨʳʚʘʝʪ ʙʦʣʴʰʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʥʠ 

ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʫʯʘʶʪ ʛʦʪʦʚʳʡ ʨʳʥʦʢ ʩʙʳʪʘ, ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʩʧʨʦʩʦʤ ʠ ʩ 

ʟʘʢʨʳʪʳʤ ʜʦʩʪʫʧʦʤ ʥʘ ʥʝʛʦ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʥʢʫʨʝʥʪʦʚ. ʀʤ ʦʩʪʘʸʪʩʷ ʣʠʰʴ ʟʘʥʷʪʴ 

ʩʚʦʙʦʜʥʫʶ ʥʠʰʫ ʣʠʙʦ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʩʙʳʪʘ ʫʞʝ ʧʨʦʠʟʚʦʜʠʤʦʡ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʣʠʙʦ ʩʦʟʜʘʪʴ ʝʸ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʆʜʥʘʢʦ, 

ʤʠʥʫʩʦʤ ʪʘʢʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʡ 

ʪʨʝʙʫʝʪʩʷ ʥʘ ʧʝʨʝʩʪʨʦʡʢʫ ʠʤʝʶʱʠʭʩʷ ʧʨʦʠʟʚʦʜʩʪʚ ʠʣʠ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ, ʯʪʦ 

ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩ ʥʘʥʦʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʚ ʩʪʨʘʥʝ. 

ʇʨʝʦʜʦʣʝʪʴ ʠ ʬʠʥʘʥʩʦʚʳʡ ʘʩʧʝʢʪ ʜʝʡʩʪʚʠʷ ʩʘʥʢʮʠʡ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʪ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʥʘ ʥʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʧʘʨʪʥʸʨʦʚ. 

ʀʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʥʦʚʳʝ ʧʫʪʠ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 

ʢʦʤʧʘʥʠʠ ʥʘʭʦʜʷʪ ʚ ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ. ʅʘʧʨʠʤʝʨ, ʢ 2020 ʛʦʜʫ ʧʝʨʝʜ ʈʆʉʅɸʅʆ 

ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʧʨʠʚʣʝʯʝʥʠʷ ʚ ʩʚʦʠ ʧʨʦʝʢʪʳ ʚʥʝʰʥʠʭ ʠʥʚʝʩʪʠʮʠʡ (ʧʦʤʠʤʦ 

ʩʦʙʩʪʚʝʥʥʳʭ) ʚ ʨʘʟʤʝʨʝ 150 ʤʣʨʜ ʨʫʙʣʝʡ, ʨʝʰʠʪʴ ʢʦʪʦʨʫʶ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʧʫʪʸʤ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ private equity ʬʦʥʜʦʚ [6, ʩ. 10]. ʇʝʨʚʳʡ private equity ʬʦʥʜ ʚ 

ʬʠʥʘʥʩʦʚʦʤ ʧʣʘʥʝ ʢʦʤʧʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʣʘ ʩʦʟʜʘʪʴ ʚʤʝʩʪʝ ʩ ɽʚʨʦʧʝʡʩʢʠʤ ʙʘʥʢʦʤ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʘʟʚʠʪʠʷ. ʆʜʥʘʢʦ ʥʦʚʳʝ ʫʩʣʦʚʠʷ, ʠʟʤʝʥʠʚʰʠʝ ʜʦʩʪʫʧ ʥʘ 

ʝʚʨʦʧʝʡʩʢʠʡ ʬʠʥʘʥʩʦʚʳʡ ʨʳʥʦʢ, ʧʦʙʫʜʠʣʠ ʨʫʢʦʚʦʜʩʪʚʦ ʢʦʤʧʘʥʠʠ 

ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʘʟʠʘʪʩʢʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. ʈʦʩʥʘʥʦ 

ʫʞʝ ʠʤʝʝʪ ʪʨʠ private equity ʬʦʥʜʘ ʩ ʂʠʪʘʝʤ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʚʘʝʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ 

ʩ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʪʘʢʠʤʠ ʢʘʢ ʊʘʡʚʘʥʴ, 

ʗʧʦʥʠʷ, ʄʘʣʘʡʟʠʷ, ʉʠʥʛʘʧʫʨ ʠ ʖʞʥʘʷ ʂʦʨʝʷ [7].  

ɽʱʝ ʦʜʠʥ ʥʦʚʳʡ ʠʩʪʦʯʥʠʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʝʥʩʠʦʥʥʳʭ ʬʦʥʜʘʭ. ʈʆʉʅɸʅʆ ʩʦʚʤʝʩʪʥʦ ʩ ʈʦʩʩʠʡʩʢʠʤ 

ʉʦʚʝʪʦʤ ʬʦʥʜʦʚ ʧʨʷʤʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚʝʜʫʪ ʨʘʙʦʪʫ ʩ ʎʝʥʪʨʘʣʴʥʳʤ ɹʘʥʢʦʤ ʧʦ 

ʧʦʚʦʜʫ ʠʟʤʝʥʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʘʩʪʥʳʭ 

ʧʝʥʩʠʦʥʥʳʭ ʬʦʥʜʦʚ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʟʚʦʣʷʪ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʧʝʥʩʠʦʥʥʳʤ ʬʦʥʜʘʤ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʯʘʩʪʴ ʩʚʦʠʭ ʘʢʪʠʚʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʥʘʥʦʠʥʜʫʩʪʨʠʶ. ʈʝʯʴ ʠʜʸʪ ʦʙ ʦʙʲʸʤʘʭ ʙʦʣʝʝ ʪʨʠʣʣʠʦʥʘ ʨʫʙʣʝʡ [8]. 

ʆʜʥʘʢʦ ʥʝʣʴʟʷ ʛʦʚʦʨʠʪʴ ʦ ʩʘʥʢʮʠʷʭ ʢʘʢ ʦʙ ʫʩʣʦʚʠʷʭ, ʦʩʣʦʞʥʠʚʰʠʤ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ. ʉʣʦʞʠʚʰʘʷʩʷ ʚ ʤʠʨʝ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʘ ʥʘ ʵʢʩʧʦʨʪʸʨʦʚ ʥʘʥʦʧʨʦʜʫʢʮʠʠ. ʆʥʠ ʤʦʛʫʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʪʘʚʢʠ ʪʦʚʘʨʘ ʚ ʧʨʝʞʥʝʤ ʦʙʲʸʤʝ, ʥʦ ʠʟ-ʟʘ ʨʘʟʥʠʮʳ ʚ ʢʫʨʩʝ ʚʘʣʶʪ 

ʧʦʣʫʯʘʪʴ ʙʦʣʴʰʝ ʧʨʠʙʳʣʠ ʦʪ ʧʨʦʜʘʞ. ʅʘʧʨʠʤʝʨ, ʚ ʚʳʠʛʨʳʰʝ ʦʩʪʘʣʘʩʴ ʢʦʤʧʘʥʠʷ 

çʄʦʥʦʢʨʠʩʪʘʣʣè ʠʟ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷʩʷ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʩʘʧʬʠʨʘ. ɼʦʣʷ ʧʨʦʠʟʚʦʜʠʤʦʡ ʢʦʤʧʘʥʠʝʡ 
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ʧʨʦʜʫʢʮʠʠ, ʠʜʫʱʝʡ ʥʘ ʵʢʩʧʦʨʪ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 90%. ʂʦʤʧʘʥʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʤʠʨʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʘʥʢʮʠʡ ʦʢʘʟʳʚʘʝʪ ʥʘ 

ʈʦʩʩʠʡʩʢʫʶ ʌʝʜʝʨʘʮʠʶ ʢʘʢ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, ʚʳʨʘʞʘʶʱʝʝʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ 

ʦʛʨʘʥʠʯʝʥʠʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʟʘʢʨʳʪʠʠ ʜʦʩʪʫʧʘ ʢ 

ʘʤʝʨʠʢʘʥʩʢʠʤ ʠ ʝʚʨʦʧʝʡʩʢʠʤ ʬʠʥʘʥʩʦʚʳʤ ʨʳʥʢʘʤ. ʊʘʢ ʠ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, 

ʦʪʢʨʳʚʘʷ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʨʘʤʢʘʭ 

ʧʨʦʛʨʘʤʤʳ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʦʩʪʘʚʣʷʷ ʚ ʚʳʠʛʨʳʰʝ ʦʪ ʩʣʦʞʠʚʰʝʡʩʷ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʵʢʩʧʦʨʪʸʨʦʚ ʥʘʥʦʧʨʦʜʫʢʮʠʠ. ʇʨʠ 

ʵʪʦʤ ʨʝʘʣʠʟʘʮʠʷ ʯʘʩʪʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʧʦʣʥʦʤ 

ʦʙʲʸʤʝ. ɸ ʫʩʣʦʚʠʷ, ʫʩʣʦʞʥʷʶʱʝʝ ʜʦʩʪʠʞʝʥʠʝ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʝʰʘʶʪʩʷ 

ʧʫʪʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʨʳʥʢʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈɻʅʌ, ʧʨʦʝʢʪ ˉ. 16-02-00591 

çɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʈʌ ʚ ʩʬʝʨʝ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳè. 
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THE DIRECTION OF DIVERSIFICATION IN OIL REFINING AND 

PETROCHEMICAL INDUSTRY OF THE OMSK REGION IN ORDER TO 

EXPAND FOREIGN ECONOMIC RELATIONS  

Myrsayapova K. A. 

Evdohina O. S. 

Abstract. The article considers the value of the complex of oil refining and 

petrochemistry in improving the investment attractiveness of the Omsk region, the 

factors of growth of the petrochemical complex, and the direction of diversification of 

petrochemical and refining complexes, promising projects and programs, key initiatives 

for the diversification of development of the complex of refining and petrochemicals in 

the international market. 
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ʉʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʴʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʆʤʩʢʦʡ 

ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʘʟʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʎʝʣʴʶ ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʨʘʩʰʠʨʝʥʠʝ ʠʤʝʶʱʝʡʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ. ʇʦ ʦʙʲʝʤʫ 

ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘʥʠʤʘʶʪ 

ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ 

ʵʪʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʪʨʝʪʴ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʥʘ ʝʛʦ ʜʦʣʶ 

ʧʨʠʭʦʜʠʪʩʷ 70 ʧʨʦʮʝʥʪʦʚ ʦʙʲʝʤʘ ʦʪʛʨʫʞʝʥʥʳʭ ʪʦʚʘʨʦʚ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘʥʷʪʘ ʰʝʩʪʘʷ ʯʘʩʪʴ ʨʘʙʦʪʘʶʱʠʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʦʙʲʝʤʝ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʢʩʧʦʨʪʘ ʧʨʦʜʫʢʮʠʷ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘʥʠʤʘʝʪ 

ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ [1, 2]. 

ʆʧʨʝʜʝʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʦʩʪʘ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ  ʨʝʛʠʦʥʘ 

ʷʚʣʷʶʪʩʷ ʩʪʘʙʠʣʴʥʳʝ ʫʩʣʦʚʠʷ ʢʦʥʲʶʥʢʪʫʨʳ ʥʘ ʚʥʝʰʥʝʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ, 

ʚʚʦʜ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʨʦʛʨʘʤʤ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ [3]. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʚʥʝʰʥʝʪʦʨʛʦʚʳʡ ʦʙʦʨʦʪ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʷʥʚʘʨʴ ï ʤʘʨʪ 2015 ʛʦʜʘ ʩ ʫʯʝʪʦʤ 

ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʠ ʩ ʈʝʩʧʫʙʣʠʢʦʡ ʂʘʟʘʭʩʪʘʥ ʠ ʈʝʩʧʫʙʣʠʢʦʡ ɹʝʣʘʨʫʩʴ ʩʦʩʪʘʚʣʷʣ 

280,9 ʤʣʥ. ʜʦʣʣ. ʉʐɸ (ʫʚʝʣʠʯʝʥʠʝ ʥʘ 5,7 % ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʧʝʨʠʦʜʫ 2014 

ʛʦʜʘ), ʚ ʪʦʤ ʯʠʩʣʝ ʵʢʩʧʦʨʪ ï 168,7 ʤʣʥ. ʜʦʣʣ. ʉʐɸ (ʫʚʝʣʠʯʝʥʠʝ ʥʘ 3,8 % ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʧʝʨʠʦʜʫ 2014 ʛʦʜʘ), ʠʤʧʦʨʪ ï 112,2 ʤʣʥ. ʜʦʣʣ. ʉʐɸ 

(ʫʚʝʣʠʯʝʥʠʝ ʥʘ 8,8 % ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʧʝʨʠʦʜʫ 2014 ʛʦʜʘ). ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʫ 

ʵʢʩʧʦʨʪʘ ʩʦʩʪʘʚʠʣʠ ʪʨʠ ʫʢʨʫʧʥʝʥʥʳʝ ʛʨʫʧʧʳ: ʧʨʦʜʫʢʮʠʷ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʘʫʯʫʢ (45,1%) [4].  

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʢʦʤʧʣʝʢʩʘ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʠ 

ʥʝʬʪʝʭʠʤʠʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʀʩʭʦʜʷ ʠʟ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʵʪʦʡ ʩʬʝʨʝ ʷʚʣʷʶʪʩʷ: 

- ʨʝʘʣʠʟʘʮʠʷ ʢʣʘʩʪʝʨʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʚʠʪʠʶ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ; 

- ʘʢʪʠʚʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ; 

- ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʠ ʥʝʬʪʝʭʠʤʠʠ, ʜʘʣʴʥʝʡʰʝʝ 

ʫʛʣʫʙʣʝʥʠʝ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ [5]. 
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- ʥʘʣʠʯʠʝ ʚ ʮʝʥʪʨʝ ʠʥʞʠʥʠʨʠʥʛʦʚʦʛʦ ʮʝʥʪʨʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʧʨʦʝʢʪʳ ʧʦ 

ʩʦʟʜʘʥʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʝʢʪʦʚ çʧʦʜ ʢʣʶʯè;  

- ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʘʟʦʚʳʭ 

ʤʦʥʦʤʝʨʦʚ;  

- ʚʳʧʫʩʢ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩ ʚʳʩʦʢʦʡ ʛʣʫʙʠʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʢʘʯʝʩʪʚʦʤ;  

- ʨʘʟʚʠʪʳʡ ʩʝʛʤʝʥʪ ʩʨʝʜʥʝʪʦʥʥʘʞʥʦʡ ʥʝʬʪʝʭʠʤʠʠ ʩ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʦʱʥʳʡ ʩʝʛʤʝʥʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʝʯʥʳʭ ʠʟʜʝʣʠʡ;  

- ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʡ ʥʘ ʤʠʨʦʚʦʤ ʫʨʦʚʥʝ ʠʥʞʠʥʠʨʠʥʛʦʚʳʡ ʮʝʥʪʨ, 

ʨʘʙʦʪʘʶʱʠʡ ʚ ʥʝʬʪʝʛʘʟʦʚʦʤ ʩʝʛʤʝʥʪʝ ʠ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʷʭ [5]. 

 
ʈʠʩʫʥʦʢ 2. ʕʪʘʧʳ ʧʨʦʛʨʘʤʤʳ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʠ 

ʥʝʬʪʝʭʠʤʠʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ʂʣʶʯʝʚʳʝ ʠʥʠʮʠʘʪʠʚʳ ʜʣʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʨʘʟʚʠʪʠʷ ʢʦʤʧʣʝʢʩʘ 

ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʠ ʥʝʬʪʝʭʠʤʠʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ1. 

ʊʘʙʣʠʮʘ 1. ʂʣʶʯʝʚʳʝ ʠʥʠʮʠʘʪʠʚʳ ʜʣʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʨʘʟʚʠʪʠʷ ʢʦʤʧʣʝʢʩʘ 

ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʠ ʥʝʬʪʝʭʠʤʠʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ 

ʂʣʶʯʝʚʳʝ ʠʥʠʮʠʘʪʠʚʳ ʌʠʥʘʥʩʦʚʳʝ 

ʠʥʚʝʩʪʠʮʠʠ 

1. ʉʦʟʜʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʦʱʘʜʦʢ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 

4600 ʤʣʥ. ʨʫʙ.  

2. ʉʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠʪʠʶ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ 

ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʙʘʟʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ 

60 ʤʣʥ. ʨʫʙ. 

3. ʄʦʥʠʪʦʨʠʥʛ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʣʘʩʪʝʨʘ, ʦʨʛʘʥʠʟʘʮʠʷ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʠ 

ʫʜʝʨʞʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ.   

165 ʤʣʥ. ʨʫʙ. 

ω˿ ͙͔ͦ͒͊ͤ͘ ͍͙͚ͯͫͦ͡ 
͒͡Ύ ͍͙͙ͪ͊ͭ͘Ύ 
͔ͤͺ͔ͭͻ͙͙͙ͣ

нлмр ͎Φ

ω˾ ͍͙͙͔͊ͭ͘ 
͔͔͚ͫͪ͒ͤͭͦͤͤ͊͗ͤͦ  
͔ͤͺ͔ͭͻ͙͙͙ͣ ͙  
͙͙͙͙͎͍͎ͤ͗ͤͪͤͦͦͦ 
ͼ͔ͤͭͪ͊ 

нлнл ͎Φω˾ ͊ͫ΄͙͔͙͔ͪͤ 
͙͔͊ͫͫͦͪͭͣͤͭ͊ 

ωͨ ͍ͪͦ͒ͯͭͦ͟ ͙ ͎ͯͫͯ͡ 
͔ͦͣͨͫ͊͟͟͡ 

нлнр ͎Φ
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4. ʉʬʦʢʫʩʠʨʦʚʘʥʥʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʚ ʆʤʩʢʫʶ 

ʦʙʣʘʩʪʴ. 

21 ʤʣʥ. ʨʫʙ. 

5. ʆʙʝʩʧʝʯʝʥʠʝ ʩʧʨʦʩʘ ʥʘ ʧʨʦʜʫʢʮʠʶ ʢʣʘʩʪʝʨʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ  

20 ʤʣʥ. ʨʫʙ. 

6. ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ ʨʘʙʦʪʳ ʠ ʩʦʟʜʘʥʠʝ ʢʣʘʩʪʝʨʥʦʡ 

ʘʩʩʦʮʠʘʮʠʠ  

35 ʤʣʥ. ʨʫʙ. 

7. ʇʦʠʩʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠʥʚʝʩʪʦʨʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʧʠʨʦʣʠʟʥʳʭ  

ʤʦʱʥʦʩʪʝʡ  

40 ʤʣʥ. ʨʫʙ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʘʮʠʷ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʧʦʟʚʦʣʠʪ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʴ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʨʘʩʰʠʨʠʪʴ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʩʚʷʟʠ ʧʨʝʜʧʨʠʷʪʠʡ ʜʘʥʥʦʡ ʩʬʝʨʳ. 
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ʋɼʂ 81ô373.612.2 

ʄɸʅʀʇʋʃʗʊʀɺʅʓʁ ʇʆʊɽʅʎʀɸʃ ʄɽʊɸʌʆʈ  

ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʄɽɼʀɸɼʀʉʂʋʈʉɽ 

ɸʨʪʝʤʴʝʚʘ ʅ.ʉ. 

ʄʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʘʬʦʨ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʝʜʠʘʜʠʩʢʫʨʩʝ ʚ ʮʝʣʷʭ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʳʤ ʤʥʝʥʠʝʤ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʦʮʝʥʦʯʥʳʭ ʤʝʪʘʬʦʨ ʚ ʤʝʜʠʘʪʝʢʩʪʘʭ, ʘ ʪʘʢʞʝ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚ ʘʩʧʝʢʪʝ 

ʤʘʥʠʧʫʣʷʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʄʝʪʘʬʦʨʘ. ʄʘʥʠʧʫʣʷʮʠʷ. ʄʝʜʠʘʪʝʢʩʪ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ. 

ʄʝʜʠʘʜʠʩʢʫʨʩ. 
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ʄʘʥʠʧʫʣʷʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩ ̫ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʩʪʨʦʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʜʠʘʪʝʢʩʪʦʚ. ʇʦʜ ʤʘʥʠʧʫʣʷʪʠʚʥʦʩʪʴʶ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ çʚʠʜ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʠʩʢʫʩʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʝʜʸʪ ʢ ʩʢʨʳʪʦʤʫ 

ʚʦʟʙʫʞʜʝʥʠʶ ʫ ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘʤʝʨʝʥʠʡ, ʥʝ ʩʦʚʧʘʜʘʶʱʠʭ ʩ ʝʛʦ ʚ ʘʢʪʫʘʣʴʥʦ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʞʝʣʘʥʠʷʤʠè [1]. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʝʜʠʘʜʠʩʢʫʨʩʝ ʚ ʢʘʯʝʩʪʚʝ 

ʦʜʥʦʛʦ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʯʝʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ 

ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʢʘʢ ʪʨʦʧʳ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʪʨʦʧʦʚ ʷʚʣʷʝʪʩʷ ʤʝʪʘʬʦʨʘ, 

ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʤʘʥʠʧʫʣʷʮʠʠ ʩʦʟʥʘʥʠʝʤ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʤʝʪʘʬʦʨʘ ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤʦʤ ʨʝʯʠ, ʩʦʩʪʦʷʱʠʤ ʚ 

ʫʧʦʪʨʝʙʣʝʥʠʠ ʩʣʦʚʘ, ʦʙʦʟʥʘʯʘʶʱʝʛʦ ʥʝʢʦʪʦʨʳʡ ʢʣʘʩʩ ʧʨʝʜʤʝʪʦʚ ʠʣʠ ʷʚʣʝʥʠʡ, 

ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʣʠ ʥʘʠʤʝʥʦʚʘʥʠʷ ʦʙʲʝʢʪʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʜʨʫʛʦʡ ʢʣʘʩʩ, ʣʠʙʦ 

ʥʘʠʤʝʥʦʚʘʥʠʷ ʜʨʫʛʦʛʦ ʢʣʘʩʩʘ ʦʙʲʝʢʪʦʚ, ʘʥʘʣʦʛʠʯʥʦʛʦ ʜʘʥʥʦʤʫ ʚ ʢʘʢʦʤ-ʣʠʙʦ 
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ʦʪʥʦʰʝʥʠʠ. ɺ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʪʝʨʤʠʥ ʤʝʪʘʬʦʨʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʣʶʙʳʤ ʚʠʜʘʤ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʣʦʚ ʚ ʥʝʧʨʷʤʦʤ ʟʥʘʯʝʥʠʠ ʠ ʫʧʦʪʨʝʙʣʝʥʠʠ; ʠʥʳʤʠ ʩʣʦʚʘʤʠ, 

ʤʝʪʘʬʦʨʘ - ʵʪʦ ʠʩʪʦʯʥʠʢ ʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠ ʬʫʥʢʮʠʡ ʩʣʦʚ [2]. 

ʄʝʪʘʬʦʨʳ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʟʥʘʥʠʝ, ʢʦʪʦʨʦʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʬʠʟʠʯʝʩʢʦʛʦ, ʯʫʚʩʪʚʝʥʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʦʧʳʪʘ ʯʝʣʦʚʝʢʘ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ 

ʤʝʪʘʬʦʨʘ ʩʣʫʞʠʪ ʥʝ ʩʪʦʣʴʢʦ ʩʨʝʜʩʪʚʦʤ ʦʧʠʩʘʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʩʢʦʣʴʢʦ 

ʫʩʪʦʡʯʠʚʳʤ ʩʧʦʩʦʙʦʤ ʝʝ ʦʩʤʳʩʣʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʷʚʣʷʷʩʴ ʩʘʤʳʤ ʫʜʦʙʥʳʤ 

ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʢʦʛʥʠʪʠʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ [3].  

ʄʝʪʘʬʦʨʘ ʷʚʣʷʝʪʩʷ ʷʨʯʘʡʰʠʤ ʧʨʠʤʝʨʦʤ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʤʘʩʩʦʚʳʤ 

ʩʦʟʥʘʥʠʝʤ: ʦʥʘ ʥʝʷʚʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʘʫʜʠʪʦʨʠʶ, ʠ ʟʘ ʥʝʡ ʩʢʨʳʚʘʝʪʩʷ ʧʨʠʟʳʚ ʢ 

ʪʝʤ ʠʣʠ ʠʥʳʤ ʜʝʡʩʪʚʠʷʤ ʠʣʠ ʧʦʤʳʩʣʘʤ ʛʦʚʦʨʷʱʝʛʦ. ʄʘʥʠʧʫʣʷʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʮʝʥʦʯʥʦʡ ʤʝʪʘʬʦʨʳ: 

1. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʦʙʨʘʟʘ:  

ʄʝʪʘʬʦʨʘ çʇʘʥʘʮʝʷè: ɿʚʦʥʦʢ ʚʠʮʝ-ʛʫʙʝʨʥʘʪʦʨʫ ʜʣʷ ʤʥʦʛʠʭ ï ʧʘʥʘʮʝʷ ʦʪ 

ʙʝʟʚʳʭʦʜʥʳʭ ʩʠʪʫʘʮʠʡ (ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʧʨʘʚʜʘ, 22.09.13). ɼʘʥʥʘʷ ʤʝʪʘʬʦʨʘ 

ʦʟʥʘʯʘʝʪ çʩʨʝʜʩʪʚʦ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʞʠʟʥʠè ʠ ʬʦʨʤʠʨʫʝʪ 

ʚ ʩʦʟʥʘʥʠʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ ʚʳʛʦʜʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʙʨʘʟ.  

ʄʝʪʘʬʦʨʘ çʄʝʪʘʩʪʘʟʳè: ʈʦʩʩʠʡʩʢʠʡ ʯʠʥʦʚʥʠʢ ʦʙʥʘʛʣʝʣ, ʤʝʪʘʩʪʘʟʳ 

ʢʦʨʨʫʧʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʩʦ ʩʪʨʘʰʥʦʡ ʩʢʦʨʦʩʪʴʶ (ɸʨʛʫʤʝʥʪʳ ʠ ʌʘʢʪʳ,  ̄

53, 2014). ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʯʪʦ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʳʝ ʷʚʣʝʥʠʷ ʚ 

ʦʙʱʝʩʪʚʝ (ʥʘʧʨʠʤʝʨ, ʚʦʡʥʘ ʠʣʠ ʢʦʨʨʫʧʮʠʷ) ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʚ ʩʦʟʥʘʥʠʠ ʣʶʜʝʡ ʩ 

ʪʨʫʜʥʦʠʟʣʝʯʠʤʳʤʠ ʠʣʠ ʥʝʠʟʣʝʯʠʤʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʥʝʛʘʪʠʚʥʳʡ ʦʙʨʘʟ. 

ʄʝʪʘʬʦʨʘ çʂʫʣʠʩʳè: ...ʧʦʣʠʪʠʢʘ ʩʪʨʦʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʟʘʢʫʣʠʩʥʳʭ 

ʠʛʨʘʭ, ʥʦ ʠ ʥʘ ʪʦʤ, ʢʘʢ ʥʘʨʦʜ ʚʣʘʩʪʴ ʚʦʩʧʨʠʥʠʤʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʦʥ ʚ ʥʝʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥ (ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʧʨʘʚʜʘ, 23.01.15). ɼʘʥʥʳʝ ʤʝʪʘʬʦʨʠʯʝʩʢʠʝ 

ʦʙʨʘʟʳ ʧʨʠʚʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʨʦʥʠʯʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʦʙʳʪʠʡ 

ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʫʯʘʩʪʥʠʢʘʤʠ ʢʦʪʦʨʳʭ ʩʪʘʥʦʚʷʪʩʷ ʣʶʜʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʢʨʫʛʘ. ʇʨʦʠʩʭʦʜʷʱʝʝ ʟʘ ʢʫʣʠʩʘʤʠ ʥʝ ʨʘʟʛʣʘʰʘʝʪʩʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ 

ʤʝʪʘʬʦʨʳ ʧʦʟʚʦʣʷʝʪ ʤʘʥʠʧʫʣʷʥʪʫ ʧʝʨʝʜʘʪʴ ʥʫʞʥʳʡ ʝʤʫ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʦʙʨʘʟ. 

ʇʦʢʘʟʘʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ, ʪʚʦʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʝʨʝʦʩʤʳʩʣʝʥʥʦʡ ʪʝʘʪʨʘʣʴʥʦʡ ʣʝʢʩʠʢʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʪʘʪʴʷ çʄʘʩʩʦʚʢʘ ʜʣʷ 

ʇʫʪʠʥʘè (ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʧʨʘʚʜʘ, 23.01.11), ʚ ʢʦʪʦʨʦʡ ʘʚʪʦʨʳ ʧʨʠʙʝʛʘʶʪ ʢ 

ʮʝʣʦʤʫ ʨʷʜʫ ʨʘʟʥʦʦʙʨʘʟʥʳʭ, ʷʨʢʠʭ, ʦʙʨʘʟʥʳʭ ʷʟʳʢʦʚʳʭ ʩʨʝʜʩʪʚ, ʦʙʨʘʟʫʶʱʠʭ 

ʠʨʦʥʠʯʥʫʶ ʢʘʨʪʠʥʫ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʬʝʨʳ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʚʦʟʜʝʡʩʪʚʫʶʱʫʶ ʩʠʣʫ ʤʘʪʝʨʠʘʣʘ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʯʠʪʘʪʝʣʷ: 

ɺʩʧʦʤʥʠʤ: ʚ ʩʪʨʘʥʝ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪ  r ʢʘʤʧʘʥʠʷ ʧʦ ʚʳʙʦʨʘʤ ʧʨʝʟʠʜʝʥʪʘ, 
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ʧʦʭʦʞʘʷ ʥʘ ʩʧʝʢʪʘʢʣʴ ʩ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤ ʬʠʥʘʣʦʤ. ʉʦʛʣʘʩʥʦ ʩʮʝʥʘʨʠʶ, 

ʛʣʘʚʥʳʡ ʛʝʨʦʡ, ʯʴʝ ʠʤʷ ʥʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʜʦʣʞʝʥ ʚʳʡʪʠ ʥʘ ʩʮʝʥʫ ʚ ʢʦʥʮʝ 

ʧʦʩʪʘʥʦʚʢʠ ʠ ʩʦʨʚʘʪʴ ʙʫʨʥʳʝ ʘʧʣʦʜʠʩʤʝʥʪʳ, ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʦʚʘʮʠʠ. ɸ 

ʧʝʨʩʦʥʘʞʠ ʠʟ ʤʘʩʩʦʚʢʠ ʠ ʥʝ ʥʘʜʝʶʪʩʷ ʥʘ ʧʨʠʟʥʘʥʠʝ ʟʨʠʪʝʣʝʡ; ʋʯʘʩʪʥʠʢʘʤ 

ʧʨʝʜʚʳʙʦʨʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʨʦʟʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʨʦʣʠ...; ɿʘʩʣʫʞʝʥʥʳʡ ʘʨʪʠʩʪ 

ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ ʧʘʨʪʠʡ ʜʘʚʥʦ ʥʝ ʧʦʷʚʣʷʣʩʷ ʥʘ ʙʦʣʴʰʦʡ ʩʮʝʥʝ, ʪʘʢ ʢʘʢ ʝʛʦ 

ʣʶʙʠʤʳʡ ʨʝʞʠʩʩʝʨ-ʦʣʠʛʘʨʭ ʟʘʩʪʨʷʣ ʚ ɹʨʠʪʘʥʠʠ, ʛʜʝ ʫ ʥʝʛʦ ʟʘʪʷʥʫʣʩʷ 

ʪʚʦʨʯʝʩʢʠʡ ʦʪʧʫʩʢ. ʅʘʢʦʥʝʮ ʄʘʵʩʪʨʦ ʨʝʰʠʣ ʨʫʢʦʚʦʜʠʪʴ ʪʨʫʧʧʦʡ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʠ ʚʳʜʚʠʥʫʣ ʇʴʝʨʦ ʚ ɻʣʘʚʥʳʝ ʛʝʨʦʠ; ...ʨʝʞʠʩʩʝʨʳ ʩʨʘʟʫ ʜʦʚʝʨʠʣʠ 

ʥʝʦʧʳʪʥʦʤʫ ʘʨʪʠʩʪʫ ʨʦʣʴ ʊʨʝʪʴʝʛʦ ʯʝʣʦʚʝʢʘ ʚ ʩʪʨʘʥʝ, ʠ ʪʦʪ ʥʝ ʨʘʟ ʟʘʩʪʘʚʣʷʣ 

ʧʫʙʣʠʢʫ ʠʟʫʤʣʷʪʴʩʷ. ʇʦʜʙʨʘʩʳʚʘʷ ʧʫʙʣʠʢʝ ʧʨʦʙʥʳʝ ʰʘʨʳ ʪʠʧʘ ʟʘʷʚʣʝʥʠʷ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʜʣʝʥʠʷ ʧʨʝʟʠʜʝʥʪʩʢʦʛʦ ʩʨʦʢʘ; ʅʘʯʠʥʘʣ ʩ ʢʦʣʭʦʟʥʦʡ 

ʩʘʤʦʜʝʷʪʝʣʴʥʦʩʪʠ ð18 ʣʝʪ ʠʛʨʘʣ ʜʠʨʝʢʪʦʨʘ ʩʦʚʭʦʟʘ çɹʦʣʴʰʝʚʠʢè...; ʇʦʩʣʝ 

ʥʝʫʜʘʯʥʳʭ ʚʳʩʪʫʧʣʝʥʠʡ ʥʘ ʜʫʤʩʢʠʭ ʚʳʙʦʨʘʭ ʙʳʣʘ ʚʳʚʝʜʝʥʘ ʟʘ ʰʪʘʪ, ʘ ʧʦʪʦʤʫ 

ʚʟʷʣʘʩʴ ʟʘ ʨʠʩʢʦʚʘʥʥʫʶ, ʥʦ ʵʢʩʪʨʘʚʘʛʘʥʪʥʫʶ ʨʦʣʴ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʡ ɾʘʥʥʳ 

ʜ'ɸʨʢ, ʙʨʦʩʠʚʰʝʡ ʚʳʟʦʚ ʥʝʜʝʤʦʢʨʘʪʠʯʝʩʢʦʤʫ ɻʣʘʚʥʦʤʫ ʛʝʨʦʶ; ...ʚʠʜʠʤʦ, 

ʧʝʨʩʦʥʘʞ ʍʘʢʘʤʘʜʳ, ʢʘʢ ʠ ʧʦʣʦʞʝʥʦ, ʟʘʢʦʥʯʠʪ ʞʠʟʥʴ ʥʘ ʧʦʣʠʪʠʯʝʩʢʦʤ ʢʦʩʪʨʝ 

ʧʨʠ ʞʠʜʢʠʭ ʠ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʘʧʣʦʜʠʩʤʝʥʪʘʭ; ...ʙʫʜʫʯʠ ʚʝʪʝʨʘʥʦʤ 

ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʮʝʥʳ, ʫʯʘʩʪʚʦʚʘʣ ʚ ʤʘʩʩʦʚʢʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ɻʣʘʚʥʦʛʦ ʛʝʨʦʷ. 

ʊʘʢʠʤ ʦʙʠʣʠʝʤ ʤʝʪʘʬʦʨ ʘʚʪʦʨ ʥʘʤʝʨʝʥʥʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʚʦʝ ʠʨʦʥʠʯʥʦ-

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʦʠʩʭʦʜʷʱʝʤʫ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʬʝʨʝ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʥʫʰʘʷ ʯʠʪʘʪʝʣʶ ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ. 

ʄʝʪʘʬʦʨʘ çʉʮʝʥʘè: ʅʦ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʤʠ ʟʘʚʝʨʰʠʣʘʩʴ ʧʨʝʜʳʜʫʱʘʷ 

ʥʝʜʝʣʷ..., ʟʘʩʪʘʚʠʣʠ ʙʦʣʴʰʠʥʩʪʚʦ ʧʝʨʩʦʥʘʞʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʩʮʝʥʳ ʩ ʧʨʠʩʪʨʘʩʪʠʝʤ ʚʩʣʫʰʠʚʘʪʴʩʷ ʚ ʜʝʞʫʨʥʦ-ʶʙʠʣʝʡʥʳʝ ʩʣʦʚʘ ʚʣʘʩʪʠ 

ʧʨʝʜʝʨʞʘʱʝʡ ʦ ʪʦʤ, ʢʘʢʦʡ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʫ ʥʘʩ ʆʩʥʦʚʥʦʡ ʟʘʢʦʥ (ʀʟʚʝʩʪʠʷ, 

11.12.14); ɼʘʥʥʘʷ ʤʝʪʘʬʦʨʘ, ʠʤʝʶʱʘʷ ʟʥʘʯʝʥʠʝ çʧʦʧʨʠʱʝ, ʧʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠè, 

ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʪʝʢʩʪʦʚ, ʦʩʚʝʱʘʶʱʠʭ ʩʬʝʨʫ ʧʦʣʠʪʠʢʠ. ʊʝʤʘʪʠʯʝʩʢʘʷ 

ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʤʝʪʘʬʦʨʳ ʩʮʝʥʘ ʦʙʲʷʩʥʷʝʪʩʷ ʫʩʪʦʷʚʰʠʤʠʩʷ ʚ ʦʙʱʝʩʪʚʝ 

ʘʩʩʦʮʠʘʮʠʷʤʠ ʧʦʣʠʪʠʢʠ ʩ ʪʝʘʪʨʦʤ. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʥʘ ʪʝʘʪʨʘʣʴʥʳʭ ʧʦʜʤʦʩʪʢʘʭ, ʥʘ 

ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʮʝʥʝ ʨʘʟʳʛʨʳʚʘʶʪʩʷ çʩʧʝʢʪʘʢʣʠè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

çʟʨʠʪʝʣʷè. ʋʧʦʪʨʝʙʣʝʥʠʝ ʜʘʥʥʦʛʦ ʪʠʧʘ ʤʝʪʘʬʦʨ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʫ 

ʯʠʪʘʪʝʣʷ ʚʳʛʦʜʥʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʠʤʠʜʞʘ ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʄʝʪʘʬʦʨʘ ʥʘ ʪʝʤʫ çʊʨʘʫʨè: ɺʩʝʤ ʤʦʛʠʣʴʱʠʢʘʤ ʨʫʩʩʢʦʛʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʝʘʪʨʘ ʥʫʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʩʧʝʢʪʘʢʣʴ ʃʴʚʘ ɼʦʜʠʥʘ ʠ ʧʦʜʫʤʘʪʴ: ʤʦʞʝʪ, ʥʫʞʥʦ 

ʭʦʨʦʥʠʪʴ ʯʪʦ-ʪʦ ʜʨʫʛʦʝ (ʀʟʚʝʩʪʠʷ, 31.03.13); ɼʘʥʥʳʝ ʤʝʪʘʬʦʨʳ ʩʪʘʥʦʚʷʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʳʤʠ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʥʘ 

ʩʪʨʘʥʠʮʘʭ ʧʝʯʘʪʠ, ʦʪʨʘʞʘʷ ʪʝʤ ʩʘʤʳʤ ʧʣʘʯʝʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʝʣ ʚ ʢʘʢʦʡ-ʣʠʙʦ 

ʦʪʨʘʩʣʠ ʠ ʥʘʚʷʟʳʚʘʷ ʯʠʪʘʪʝʣʶ ʚʳʛʦʜʥʳʡ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʡ ʦʙʨʘʟ. 
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2. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ ʠʣʠ ʦʪʪʘʣʢʠʚʘʶʱʝʛʦ ʠʤʠʜʞʘ:  

ʄʝʪʘʬʦʨʘ çʐʫʪè: ʅʫ ʢʘʢʦʡ ʞʝ ʵʪʦ ʜʫʨʘʢ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ 

ʙʦʣʪʦʚʥʶ ʰʫʪʘ ɾʠʨʠʥʦʚʩʢʦʛʦ? (ɸʨʛʫʤʝʥʪʳ ʠ ʌʘʢʪʳ, 12.11.13); ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

çʪʝʘʪʨʘʣʴʥʦʡè ʤʝʪʘʬʦʨʳ çh ʫʪè ̫ ʨʢʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʤʘʥʠʧʫʣʷʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʜʘʥʥʦʡ ʤʦʜʝʣʠ. 

3. ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʜʥʦʩʪʦʨʦʥʥʝ ʚʳʛʦʜʥʦʛʦ ʚʠʜʝʥʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. 

ʄʝʪʘʬʦʨʘ çʂʫʣʠʥʘʨʠʷè: éʯʝʤ ʛʨʦʤʯʝ ʩ ʫʣʠʮʳ ʨʘʟʜʘʶʪʩʷ ʛʦʣʦʩʘ 

ʥʝʜʦʚʦʣʴʩʪʚʘ, ʪʝʤ ʯʘʱʝ ʧʨʠʢʦʨʤʣʝʥʥʳʝ ʚʣʘʩʪʴʶ ʠʜʝʦʣʦʛʠ ʫʢʨʝʧʣʷʶʪ ʥʘʨʦʜ: 

ɼʝʩʢʘʪʴ, ʥʝ ʩʤʦʣʦʣ ʦʥ ʝʱʝ ʪʦʡ ʤʫʢʠ, ʠʟ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʠʩʧʝʯʴ 

ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʡ ʧʠʨʦʛ (ɸʨʛʫʤʝʥʪʳ ʠ ʌʘʢʪʳ, ˉ44, 2013). ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ 

ʤʝʪʘʬʦʨʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʠʤʝʝʪ ʠʨʦʥʠʯʥʳʡ ʦʪʪʝʥʦʢ ʟʚʫʯʘʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʜʘʪʴ ʯʠʪʘʪʝʣʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʚʦʜʳ. 

ʄʝʪʘʬʦʨʘ çʆʙʦʨʦʥʘè: ʆʪ ʦʙʦʨʦʥʳ ï ʢ ʚʩʝʥʘʨʦʜʥʦʤʫ ʥʘʩʪʫʧʣʝʥʠʶ! 

(ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʧʨʘʚʜʘ,14.03.14) ʀʩʧʦʣʴʟʦʚʘʥʠʝ çʚʦʝʥʥʦʡè ʤʝʪʘʬʦʨʠʢʠ ʚ 

ʪʝʢʩʪʘʭ ʥʘ ʪʝʤʫ ʧʦʣʠʪʠʢʠ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʦ. ʋʧʦʪʨʝʙʣʷʝʤʘʷ 

ʤʦʜʝʣʴ ʩʦʟʜʘʸʪ ʚ ʤʳʰʣʝʥʠʠ ʘʜʨʝʩʘʥʪʘ ʦʜʥʦʩʪʦʨʦʥʥʝ-ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʙʨʘʟ. 

4. ʉʦʢʨʳʪʠʝ ʠʩʪʠʥʥʳʭ ʩʤʳʩʣʦʚ.  

ʄʝʪʘʬʦʨʘ çʈʘʥʳè: ʉʪʨʘʥʘ ʧʦʣʫʯʠʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʤʥʦʛʦ ʚʟʜʦʭʥʫʪʴ 

ʧʦʩʣʝ ʙʫʨʥʳʭ ʝʣʴʮʠʥʩʢʠʭ ʣʝʪ, ʟʘʣʝʯʠʪʴ ʨʘʥʳ (ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʇʨʘʚʜʘ, 08.10.13); 

ɼʘʥʥʘʷ ʤʝʪʘʬʦʨʘ ʷʚʥʦ ʩʢʨʳʚʘʝʪ ʢʦʥʢʨʝʪʥʳʝ ʧʨʦʠʩʭʦʜʷʱʠʝ ʩʦʙʳʪʠʷ, ʥʝ ʥʘʟʳʚʘʷ 

ʠʭ. 

ʄʝʪʘʬʦʨʘ çɿʘʚʘʣʳè: ɺʣʘʩʪʴ ʬʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦ ʜʦʣʞʥʘ ʙʳʣʘ 

ʨʘʟʛʨʝʙʘʪʴ ʪʝʢʫʱʠʝ ʟʘʚʘʣʳé(ɸʨʛʫʤʝʥʪʳ ʠ ʌʘʢʪʳ, ̄ 7, 2012); ɺ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ 

ʛʦʜʘ ʥʘ ʦʜʥʦʤ ʠʟ ʩʦʚʝʱʘʥʠʡ ʚ ʚʦʝʥʥʦʤ ʚʝʜʦʤʩʪʚʝ ɺʣʘʜʠʤʠʨ ʇʫʪʠʥ ʟʘʷʚʠʣ: ʵʪʘʧ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʟʘʢʦʥʯʝʥ. ʆʜʥʘʢʦ ʩʘʤʦʝ ʩʣʦʞʥʦʝ ʪʦʣʴʢʦ 

ʥʘʯʠʥʘʝʪʩʷ ï ɻ ʪʘʧ çʨʘʟʛʨʝʙʘʥʠʷ ʟʘʚʘʣʦʚè (ʀʟʚʝʩʪʠʷ, 30.03.12). ɼʘʥʥʘʷ ʤʝʪʘʬʦʨʘ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʪʝʢʩʪʘʭ ʥʘ ʪʝʤʫ ʧʦʣʠʪʠʢʠ ʠ ʘʨʤʠʠ, ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ çʩʣʦʞʥʳʝ ɻ ʪʘʧʳ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʷè. ɺ ʧʨʠʚʝʜʸʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʤʷʛʯʝʥʠʝ ʠ 

ʩʦʢʨʳʪʠʝ ʩʤʳʩʣʘ ʦʙʲʝʢʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʘʚʪʦʨʩʢʫʶ ʤʳʩʣʴ ʚ 

ʚʳʛʦʜʥʦʤ ʝʤʫ ʘʩʧʝʢʪʝ. 

ʄʝʪʘʬʦʨʘ çʆʯʘʛʠè: ʉ ʨʘʩʧʘʜʦʤ ʩʪʨʘʥʳ ʤ  r ʦʢʘʟʘʣʠʩ ɹ ʥʘ ʛʨʘʥʠ, ʘ ʚ 

ʦʪʜʝʣʴʥʳʭ ʠʟʚʝʩʪʥʳʭ ʨʝʛʠʦʥʘʭ ï ʠ ʟʘ ʛʨʘʥʴʶ ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ, ʧʨʠʯʸʤ ʠʤʝʥʥʦ 

ʥʘ ʵʪʥʠʯʝʩʢʦʡ ʧʦʯʚʝ. ʆʛʨʦʤʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʩʠʣ, ʙʦʣʴʰʠʤʠ ʞʝʨʪʚʘʤʠ ʵʪʠ 

ʦʯʘʛʠ ʥʘʤ ʫʜʘʣʦʩʴ ʧʦʛʘʩʠʪʴ (ɸʨʛʫʤʝʥʪʳ ʠ ʌʘʢʪʳ,23.01.13) ʋʧʦʪʨʝʙʣʝʥʠʝ 

ʤʝʪʘʬʦʨʳ çʧʦʛʘʩʠʪʴ ʦʯʘʛʠè ʚʤʝʩʪʦ çʧʨʠʙʝʛʥʫʪʴ ʢ ʚʦʝʥʥʳʤ ʜʝʡʩʪʚʠʷʤè 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʩʤʷʛʯʸʥʥʦʛʦ ʦʙʨʘʟʘ ʦʧʠʩʳʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ.  

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʤʝʪʘʬʦʨʘ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʢʦʛʥʠʪʠʚʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʠ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʙʣʘʜʘʶʱʠʤ ʩʠʣʴʥʳʤ 
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ʤʘʥʠʧʫʣʷʪʠʚʥʳʤ ʵʬʬʝʢʪʦʤ. ʄʝʪʘʬʦʨʘ ʩʧʦʩʦʙʥʘ ʩʦʟʜʘʚʘʪʴ ʚʳʛʦʜʥʳʡ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʡ ʦʙʨʘʟ, ʨʠʩʦʚʘʪʴ ʚ ʩʦʟʥʘʥʠʠ ʯʠʪʘʪʝʣʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʠʣʠ ʞʝ 

ʦʪʪʘʣʢʠʚʘʶʱʠʡ ʠʤʠʜʞ, ʩʤʷʛʯʘʪʴ ʩʤʳʩʣ ʦʙʦʟʥʘʯʘʝʤʦʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʝʪʘʬʦʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʳʡ ʚʠʜ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʤʘʥʠʧʫʣʷʪʠʚʥʳʭ 

ʮʝʣʷʭ.  
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ʗɿʓʂʆɺɸʗ ʉʀʊʋɸʎʀʗ ɻ. ʂɸɿɸʅʀ ʀ ɻ. ʀɾɽɺʉʂɸ  

ʂʫʟʥʝʮʦʚʘ ʀ.ʀ. 

ʂʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʂ(ʇ)ʌʋ 

ɼʝʨʶʰʝʚʘ ɸ.ʉ. 

ʉʪʫʜʝʥʪ 1 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʂ(ʇ)ʌʋ 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʷʟʳʢʦʚʦʡ ʩʠʪʫʘʮʠʠ ʂʘʟʘʥʠ ʠ 

ʀʞʝʚʩʢʘ ʥʘ ʧʨʠʤʝʨʝ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʣʠʮ ʫʢʘʟʘʥʥʳʭ ʛʦʨʦʜʦʚ. ɺ 

ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʣʘʥʜʰʘʬʪ ʠ 

ʵʨʛʦʥʠʤ. ɸʚʪʦʨʳ ʜʘʶʪ ʦʙʦʙʱʸʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʷʟʳʢʦʚʦʡ ʩʠʪʫʘʮʠʠ ʚ ʜʚʫʭ 

ʟʘʷʚʣʝʥʥʳʭ ʛʦʨʦʜʘʭ, ʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʯʠʥʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʷʟʳʢʦʚʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʨʝʛʠʦʥʘʭ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʨʛʦʥʠʤʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ. 

ɺʳʷʚʣʝʥʳ ʷʟʳʢʠ-ʜʦʤʠʥʘʥʪʳ ʢʘʞʜʦʛʦ ʠʟ ʛʦʨʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʷʟʳʢʦʚʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʷʟʳʢʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʦʨʦʜʘʭ.  ɸʚʪʦʨʳ 

ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʦʪʨʘʞʝʥʠʠ ʷʟʳʢʦʚʦʡ ʩʠʪʫʘʮʠʠ ʚ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʤ ʣʘʥʜʰʘʬʪʝ. ʆʪʤʝʯʘʶʪʩʷ ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʩʚʦʸ ʚʣʠʷʥʠʝ 

ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʝ ʷʟʳʢʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʦʙʦʟʥʘʯʝʥʥʳʭ ʛʦʨʦʜʘʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʉʦʮʠʦʣʠʥʛʚʠʩʪʠʢʘ; ʷʟʳʢʦʚʘʷ ʩʠʪʫʘʮʠʷ; 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʣʘʥʜʰʘʬʪ; ʵʨʛʦʥʠʤʳ; ʷʟʳʢ-ʜʦʤʠʥʘʥʪʘ; ʷʟʳʢʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. 
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Abstract. The article is devoted to the analysis of the language situation 

of Kazan and Izhevsk. The presented piece of research is based on the study of 

ergonyms recorded in the central streets and in the outlying districts of the cities.  The 

terms linguistic landscape and ergonym are studied. There is also a brief description of 

the language situation in Tatarstan and Udmurtia, with additional attention payed to the 

reasons of the existing at the moment language relations.  The authors reveal the 

dominant languages and language diversity of the linguistic landscape of the two cities. 

Factors which influence the language diversity are also stated. 

Keywords. Sociolinguistics; language situation; linguistic landscape; ergonyms; 

dominant language; language diversity. 

 

ʅʘʠʙʦʣʝʝ ʯʝʪʢʠʤ ʦʪʨʘʞʝʥʠʝʤ ʷʟʳʢʦʚʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʝ ʩʣʫʞʠʪ ʘʥʘʣʠʟ 

ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʟʘʤʝʪʝʥ ʷʟʳʢ ʚ ʧʫʙʣʠʯʥʳʭ ʤʝʩʪʘʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʫʧʦʪʨʝʙʣʝʥʠʝ 

ʷʟʳʢʘ ʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʟʥʘʢʘʭ ʥʘ ʫʣʠʮʘʭ ʛʦʨʦʜʘ, ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʥʘʟʚʘʥʠʷʭ 

ʩʘʤʠʭ ʫʣʠʮ ʠ ʛʦʨʦʜʦʚ, ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʥʘʨʫʞʥʦʡ ʨʝʢʣʘʤʳ ʠ ʚ ʣʶʙʳʭ ʜʨʫʛʠʭ, 

ʟʘʤʝʪʥʳʭ ʛʦʨʦʞʘʥʠʥʫ ʤʝʩʪʘʭ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʷʟʳʢʦʚʦʡ ʢʘʨʪʠʥʳ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʥʘʩʝʣʸʥʥʦʛʦ ʧʫʥʢʪʘ ʩʣʫʞʠʪ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ 

ʣʘʥʜʰʘʬʪ. ʇ. ɹʵʢʭʘʫʩ ʦʙʦʟʥʘʯʠʣ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʣʘʥʜʰʘʬʪ, ʢʘʢ ʦʜʠʥ ʠʟ 

ʩʧʦʩʦʙʦʚ ʦʧʠʩʘʥʠʷ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʷʟʳʢʘ, ʩʦʩʪʦʷʱʠʡ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʠʩʴʤʝʥʥʳʭ ʟʥʘʢʦʚ ʚ ʧʫʙʣʠʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ [1, ʩ. 154]. 

ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʣʘʥʜʰʘʬʪ ʣʶʙʦʛʦ ʛʦʨʦʜʘ ʥʝ ʤʦʞʝʪ ʥʝ ʚʢʣʶʯʘʪʴ ʚ ʩʚʦʶ 

ʩʪʨʫʢʪʫʨʫ ʥʘʨʫʞʥʫʶ ʨʝʢʣʘʤʫ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʤʝʩʪʦ ʚ ʩʨʝʜʝ ʢʦʪʦʨʦʡ ʟʘʥʠʤʘʶʪ 

ʵʨʛʦʥʠʤʳ. ɼʘʥʥʦʝ ʧʦʥʷʪʠʝ ʚʧʝʨʚʳʝ ʚʚʝʣʘ ʅ.ɺ. ʇʦʜʦʣʴʩʢʘʷ, ʦʧʨʝʜʝʣʠʚ ʝʛʦ ʢʘʢ 

çʥʘʟʚʘʥʠʷ ʜʝʣʦʚʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʣʶʜʝʡ, ʥʘʧʨʠʤʝʨ, ʩʦʶʟʘ, ʦʨʛʘʥʠʟʘʮʠʠ, 

ʫʯʨʝʞʜʝʥʠʷ, ʢʦʨʧʦʨʘʮʠʠ, ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʱʝʩʪʚʘ, ʟʘʚʝʜʝʥʠʷ, ʢʨʫʞʢʘè [2, ʩ. 166]. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʧʨʠʥʷʪʦ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʩʧʝʮʠʬʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʨʛʦʥʠʤʦʚ ʚ ʷʟʳʢʦʚʦʡ ʩʠʪʫʘʮʠʠ ʛʦʨʦʜʦʚ, ʨʘʟʣʠʯʥʳʭ ʧʦ ʨʘʟʤʝʨʘʤ, ʢʦʣʠʯʝʩʪʚʫ 

ʥʘʩʝʣʝʥʠʷ, ʩʪʝʧʝʥʠ ʦʪʢʨʳʪʦʩʪʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʟʘʧʘʜʥʦʡ ʢʫʣʴʪʫʨʦʡ. 

ɸʥʘʣʠʟʠʨʫʷ ʷʟʳʢʦʚʫʶ ʩʠʪʫʘʮʠʶ ʜʚʫʭ ʟʘʷʚʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ, ʤʳ ʤʦʞʝʤ 

ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʂʘʟʘʥʠ ʚ ʯʘʩʪʥʦʩʪʠ ʠ ʦ ʈʝʩʧʫʙʣʠʢʝ ʚ 

ʮʝʣʦʤ, ʥʝʣʴʟʷ ʥʝ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚ ʷʟʳʢʦʚʫʶ ʢʘʨʪʠʥʫ ʊʘʪʘʨʩʪʘʥʘ 
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ʧʦʤʠʤʦ ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚ: ʪʘʪʘʨʩʢʦʛʦ ʠ ʨʫʩʩʢʦʛʦ, ʩ ʥʝʜʘʚʥʝʛʦ 

ʚʨʝʤʝʥʠ ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʚʤʝʰʠʚʘʪʴʩʷ ʠ ʤʠʨʦʚʳʝ ʷʟʳʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʘʥʛʣʠʡʩʢʠʡ. 

ɺʳʟʚʘʥʦ ʵʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʝʤ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʂʘʟʘʥʴ ï ʩʪʦʣʠʮʘ 

ʊʘʪʘʨʩʪʘʥʘ ï ʧʨʠʦʙʨʝʣʘ ʩʪʘʪʫʩ ʩʧʦʨʪʠʚʥʦʡ ʩʪʦʣʠʮʳ ʈʦʩʩʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʫʯʠʣʘ 

ʧʨʘʚʦ ʧʨʦʚʝʜʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ ʩʧʦʨʪʠʚʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ: ʚ 2013 ʛʦʜʫ 

ʛʦʨʦʜ ʧʨʠʥʷʣ ʫ ʩʝʙʷ ʃʝʪʥʶʶ ʋʥʠʚʝʨʩʠʘʜʫ, ʣʝʪʦʤ 2015 ï ʏʝʤʧʠʦʥʘʪ ʤʠʨʘ ʧʦ 

ʚʦʜʥʳʤ ʚʠʜʘʤ ʩʧʦʨʪʘ, ʘ ʚ 2018 ʛʦʜʫ ʂʘʟʘʥʴ ʩʪʘʥʝʪ ʦʜʥʠʤ ʠʟ ʛʦʨʦʜʦʚ-ʭʦʟʷʝʚ 

ʏʝʤʧʠʦʥʘʪʘ ʤʠʨʘ ʧʦ ʬʫʪʙʦʣʫ. ʕʪʦ ʚʳʟʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʩʧʦʩʦʙʠʪʴ 

ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ ʢ ʥʘʭʦʞʜʝʥʠʶ ʚ ʥʝʡ ʣʶʜʝʡ, ʥʝ ʚʣʘʜʝʶʱʠʭ ʨʫʩʩʢʠʤ ʠʣʠ 

ʪʘʪʘʨʩʢʠʤ ʷʟʳʢʘʤʠ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʝʨʝʚʦʜ ʫʢʘʟʘʪʝʣʝʡ (ʥʘʧʨʠʤʝʨ, 

ʩ ʥʘʟʚʘʥʠʷʤʠ ʫʣʠʮ) ʥʝ ʪʦʣʴʢʦ ʥʘ ʪʘʪʘʨʩʢʠʡ, ʥʦ ʠ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢʠ. 

ʅʘʠʤʝʥʦʚʘʥʠʷ ʦʩʪʘʥʦʚʦʢ, ʦʟʚʫʯʠʚʘʝʤʳʝ ʚ ʛʦʨʦʜʩʢʦʤ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, 

ʪʘʢʞʝ ʩ ʥʝʜʘʚʥʠʭ ʧʦʨ ʤʳ ʩʣʳʰʠʤ ʥʘ ʪʨʸʭ ʷʟʳʢʘʭ.  

ʉʦʚʝʨʰʝʥʥʦ ʧʦ-ʜʨʫʛʦʤʫ ʩʢʣʘʜʳʚʘʝʪʩʷ ʷʟʳʢʦʚʘʷ ʩʠʪʫʘʮʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʋʜʤʫʨʪʠʷ, ʩʪʦʣʠʮʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʀʞʝʚʩʢ. ɺ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʢʘʢ ʠ 

ʚ ʊʘʪʘʨʩʪʘʥʝ, ʚʦʧʨʦʩ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʦʚ ʥʘ ʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʙʳʣ ʨʝʰʸʥ ʚ ʧʦʣʴʟʫ ʜʚʫʷʟʳʯʠʷ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʡ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʷʟʳʢʦʤ, 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʝʣʦʤʠʪʴ ʷʟʳʢʦʚʫʶ ʩʠʪʫʘʮʠʶ ʚ 

ʨʝʛʠʦʥʝ. ʋʜʤʫʨʪʩʢʫʶ ʨʝʯʴ ʚ ʋʜʤʫʨʪʠʠ ʫʩʣʳʰʘʪʴ ʤʦʞʥʦ ʜʦʚʦʣʴʥʦ ʨʝʜʢʦ, ʪʦ ʝʩʪʴ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʧʳʪʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚʥʝʜʨʠʪʴ ʥʘʮʠʦʥʘʣʴʥʳʡ ʷʟʳʢ ʚʦ ʚʩʝ ʩʬʝʨʳ 

ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʝʛʦ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʷʜʘʥʠʝ.  

ʇʨʦʚʝʜʸʥʥʳʡ ʥʘʤʠ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʚ ʨʝʛʠʦʥʘʭ ʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʝ ʥʘʤʠ ʚʳʰʝ ʩʠʪʫʘʮʠʠ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʷʟʳʢʦʚ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʷʟʳʢʦʚʦʛʦ ʩʦʩʪʘʚʘ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʘ ʛʦʨʦʜʦʚ ʟʘ ʦʩʥʦʚʫ ʥʘʤʠ ʙʳʣʠ ʚʟʷʪʳ 400 ʵʨʛʦʥʠʤʦʚ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʚ ʥʘʟʚʘʥʠʷʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʮʝʥʪʨʘʣʴʥʳʭ ʫʣʠʮʘʭ ʂʘʟʘʥʠ ʠ ʀʞʝʚʩʢʘ, ʘ ʪʘʢʞʝ 600 

ʵʨʛʦʥʠʤʦʚ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ʧʝʨʠʬʝʨʠʡʥʳʭ ʨʘʡʦʥʘʭ ʵʪʠʭ ʜʚʫʭ ʛʦʨʦʜʦʚ.  

ɸʥʘʣʠʟ ʵʨʛʦʥʠʤʦʚ ʮʝʥʪʨʘʣʴʥʳʭ ʫʣʠʮ ʂʘʟʘʥʠ ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ. ʗʟʳʢʦʤ-

ʜʦʤʠʥʘʥʪʦʡ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ, ʙʝʩʩʧʦʨʥʦ, ʷʚʣʷʝʪʩʷ ʨʫʩʩʢʠʡ ʷʟʳʢ (56%), ʪʘʢ ʢʘʢ ʥʘ 

ʥʸʤ ʨʘʟʛʦʚʘʨʠʚʘʝʪ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. ʆʩʪʘʚʰʫʶʩʷ 

ʯʘʩʪʴ ʧʨʠ ʵʪʦʤ, ʢʦʥʝʯʥʦ ʞʝ, ʩʦʩʪʘʚʣʷʶʪ ʵʨʛʦʥʠʤʳ ʩ ʟʘʠʤʩʪʚʦʚʘʥʠʷʤʠ ʠʟ ʜʨʫʛʠʭ 

ʷʟʳʢʦʚ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʠʟ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ (32,5%): Daily 

(ʧʨʝʩʩʘ), Infiniti  (ʢʘʬʝ), China-Town-Cafe (ʨʝʩʪʦʨʘʥ-ʢʣʫʙ), Dynamite Gym 

(ʩʧʦʨʪʠʚʥʳʡ ʢʦʤʧʣʝʢʩ), Royal Travel (ʪʫʨ. ʘʛʝʥʪʩʪʚʦ). ʕʨʛʦʥʠʤʳ ʩ 

ʟʘʠʤʩʪʚʦʚʘʥʠʷʤʠ ʠʟ ʜʨʫʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʩʦʩʪʘʚʠʣʠ 6,5%: Porte e Luce 

(ʜʚʝʨʠ ʠ ʩʚʝʪ ʀʪʘʣʠʠ), Pinocchio (ʧʠʮʮʝʨʠʷ), Rue de la mode (ʦʜʝʞʜʘ ʠ ʦʙʫʚʴ).  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʂʘʟʘʥʠ ʥʘʤʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʩʨʝʜʠ ʵʨʛʦʥʠʤʦʚ 
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ʥʘʠʤʝʥʦʚʘʥʠʡ ʥʘ ʪʘʪʘʨʩʢʦʤ ʷʟʳʢʝ (5%): ɹϸʭʵʪʣʝ (ʩʝʪʴ ʤʘʛʘʟʠʥʦʚ ʛʦʪʦʚʦʡ ʧʠʱʠ), 

Ϸʢʠʷʪ ʛʘʠʣϸ ʢʘʬʝʩʳ (ʩʝʤʝʡʥʦʝ ʢʘʬʝ çʉʢʘʟʢʘè).  

ɻʦʚʦʨʷ ʦ ʪʦʤ, ʢʘʢ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʷʟʳʢʠ ʩʨʝʜʠ ʵʨʛʦʥʠʤʦʚ ʮʝʥʪʨʘʣʴʥʳʭ 

ʫʣʠʮ ʀʞʝʚʩʢʘ, ʤʳ ʤʦʞʝʤ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ. ʗʟʳʢʦʤ-ʜʦʤʠʥʘʥʪʦʡ, 

ʙʝʟʫʩʣʦʚʥʦ, ʢʘʢ ʠ ʚ ʂʘʟʘʥʠ, ʩʪʘʥʦʚʠʪʩʷ ʨʫʩʩʢʠʡ ʷʟʳʢ (74,5%). ʆʜʥʘʢʦ ʵʪʦ ʧʦʯʪʠ 

ʥʘ ʪʨʝʪʴ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʂʘʟʘʥʠ, ʪʘʢ ʢʘʢ ʚ ʀʞʝʚʩʢʝ ʛʦʨʘʟʜʦ ʤʝʥʴʰʫʶ ʜʦʣʶ 

ʟʘʥʠʤʘʶʪ ʵʨʛʦʥʠʤʳ ʩ ʟʘʠʤʩʪʚʦʚʘʥʠʷʤʠ ʠʟ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ: ʵʨʛʦʥʠʤʳ ʩ 

ʟʘʠʤʩʪʚʦʚʘʥʠʷʤʠ ʠʟ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ï 20% (ʚ ʂʘʟʘʥʠ ï 32,5%): Coffee Black 

(ʢʦʬʝʡʥʷ), Hair Fashion (ʩʪʫʜʠʷ ʢʨʘʩʦʪʳ), Hot Dogger (ʟʘʢʫʩʦʯʥʘʷ). ʕʨʛʦʥʠʤʳ ʩ 

ʟʘʠʤʩʪʚʦʚʘʥʠʷʤʠ ʠʟ ʜʨʫʛʠʭ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ï 5,5% (ʚ ʂʘʟʘʥʠ ï 6,5%): 

Champs Elys®es (ʤʝʭʦʚʦʡ ʩʘʣʦʥ), La Scala (ʙʨʝʥʜʦʚʘʷ ʦʜʝʞʜʘ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʥʘʤʠ ʥʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʠ ʦʜʥʦʛʦ ʵʨʛʦʥʠʤʘ ʥʘ ʫʜʤʫʨʪʩʢʦʤ ʷʟʳʢʝ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʛʦ ʥʝʧʦʧʫʣʷʨʥʦʩʪʴ. 

ɻʦʚʦʨʷ ʦ ʷʟʳʢʝ-ʜʦʤʠʥʘʥʪʝ ʧʝʨʠʬʝʨʠʠ ʂʘʟʘʥʠ, ʢʘʢ ʠ ʥʘ ʮʝʥʪʨʘʣʴʥʳʭ ʫʣʠʮʘʭ 

ʛʦʨʦʜʘ, ʤʳ ʦʪʤʝʯʘʝʤ ʙʝʩʩʧʦʨʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ï 81,3%. ʆʜʥʘʢʦ 

ʚ ʮʝʥʪʨʝ ʦʥʦ ʷʚʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʫʚʝʨʝʥʥʳʤ (ʧʨʦʮʝʥʪ ʵʨʛʦʥʠʤʦʚ ʥʘ ʨʫʩʩʢʦʤ 

ʷʟʳʢʝ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʩʦʩʪʘʚʠʣ 56%). ɽʩʪʝʩʪʚʝʥʥʦ ʠ ʪʦ, ʯʪʦ ʧʨʦʮʝʥʪ ʵʨʛʦʥʠʤʦʚ ʩ 

ʟʘʠʤʩʪʚʦʚʘʥʠʷʤʠ ʠʟ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʧʝʨʠʬʝʨʠʠ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ 

ʮʝʥʪʨʝ ʛʦʨʦʜʘ ï 13,6% (ʚ ʮʝʥʪʨʝ ï 32,5%): Happy Mama (ʤʘʛʘʟʠʥ ʜʣʷ ʙʫʜʫʱʠʭ 

ʤʘʤ), Art City (ʦʬʠʩ ʧʨʦʜʘʞ), Ideal (ʦʧʪʠʢʘ), Still Life (ʩʘʣʦʥ ʢʨʘʩʦʪʳ), Flower 

Power (ʮʚʝʪʦʯʥʳʡ ʩʘʣʦʥ). ʋʤʝʥʴʰʝʥʠʝ ʧʨʦʮʝʥʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʮʝʥʪʨʘʣʴʥʳʤ 

ʫʣʠʮʘʤ ʛʦʨʦʜʘ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʠ ʚ ʩʣʫʯʘʝ ʵʨʛʦʥʠʤʦʚ ʩ ʟʘʠʤʩʪʚʦʚʘʥʠʷʤʠ ʠʟ 

ʜʨʫʛʠʭ ʷʟʳʢʦʚ ï 5,1%: ɸʨʠʛʘʪʦ (ʷʧʦʥʩʢʘʷ ʢʫʭʥʷ), ɺʫʘʣʷ (ʩʘʣʦʥ ʰʪʦʨ ʠ ʜʝʢʦʨʘ), 

La Morena (ʩʘʣʦʥ ʢʨʘʩʦʪʳ), ʠʟ ʢʦʪʦʨʳʭ 3% ʷʚʣʷʶʪʩʷ ʵʨʛʦʥʠʤʘʤʠ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ï ʪʘʪʘʨʩʢʦʤ ʷʟʳʢʝ: ʂʘʤʘ ʪʘʤʘʛʳ (ʧʨʦʜʫʢʪʳ), ʂʦʷʰ-ʪʫʨ 

(ʪʫʨʠʩʪʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ), ʅʫʨ (ʦʨʪʦʧʝʜʠʯʝʩʢʠʡ ʩʘʣʦʥ), ɹʘʡ ʊʘʙʳʥ (ʢʘʬʝ), ɸʨʳʰ 

ʄʘʝ (ʧʨʦʜʫʢʪʦʚʳʡ ʤʘʛʘʟʠʥ). ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʚ ʮʝʥʪʨʝ ʢʦʣʠʯʝʩʪʚʦ ʵʨʛʦʥʠʤʦʚ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʷʟʳʢʝ ʈʝʩʧʫʙʣʠʢʠ ʩʦʩʪʘʚʠʣʦ 5%. 

ɹʝʟʫʩʣʦʚʥʦ, ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʣʠʮʳ ʛʦʨʦʜʘ ʀʞʝʚʩʢʘ ʥʝ ʩʪʘʣʠ ʠʩʢʣʶʯʝʥʠʝʤ, 

ʠ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʦʚ, ʚ ʩʧʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ï 86,4%, ʯʪʦ, ʢ ʩʣʦʚʫ, ʝʱʸ ʠ ʥʘ 11,9% 

ʙʦʣʴʰʝ, ʯʝʤ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ. ɿʘʢʦʥʦʤʝʨʥʦ ʠ ʪʦ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʵʨʛʦʥʠʤʦʚ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʧʦʯʪʠ ʨʦʚʥʦ ʥʘʩʪʦʣʴʢʦ ʞʝ ʫʧʘʣ 

ʧʦʢʘʟʘʪʝʣʴ ʵʨʛʦʥʠʤʦʚ ʩ ʟʘʠʤʩʪʚʦʚʘʥʠʷʤʠ ʠʟ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ï 9%, ʯʪʦ ʥʘ 11% 

ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʮʝʥʪʨʘʣʴʥʳʭ ʫʣʠʮʘʭ: ʄʝʙʝʣʴ life, Dynamic Dance (ʰʢʦʣʘ ʪʘʥʮʝʚ), 

Easy (ʪʫʨ. ʘʛʝʥʪʩʪʚʦ), Fox star (ʥʦʯʥʦʡ ʢʣʫʙ). ʆʯʝʚʠʜʥʦ ʪʦ, ʯʪʦ ʩʪʨʝʤʣʝʥʠʝ 

ʩʜʝʣʘʪʴ ʩʚʦʸ ʧʨʝʜʧʨʠʷʪʠʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʠ ʩʦʚʨʝʤʝʥʥʳʤ ʟʘ ʩʯʸʪ ʥʘʟʚʘʥʠʷ ʥʘ 

ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʸʪ ʦ ʩʧʘʣʴʥʳʭ ʨʘʡʦʥʘʭ. ɻʨʫʧʧʘ 



˿˻ˤ˾˩˸˩˹˹̍˩ ́˩̆˹˻˶˻˥ˮˮ ˤ ˹ˢ̂˴˩ ˮ ˻ˣ˾ˢ˭˻ˤˢ˹ˮˮΥ 
˽˾˻ˣ˶˩˸̍Σ ˨˻˿́ˮˬ˩˹ˮ̒Σ ˽˩˾˿˽˩˴́ˮˤ̍ 

 

 

 

34 
 

ʵʨʛʦʥʠʤʦʚ ʩ ʟʘʠʤʩʪʚʦʚʘʥʠʷʤʠ ʠʟ ʜʨʫʛʠʭ ʷʟʳʢʦʚ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʘ ï 4,6%: Casa 

bella (ʜʠʟʘʡʥ ʩʪʫʜʠʷ), ʃʘʥʞʝʨʠ (ʥʠʞʥʝʝ ʙʝʣʴʸ), Dolce Vita (ʤʘʛʘʟʠʥ ʞʝʥʩʢʦʡ 

ʦʜʝʞʜʳ). ʅʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʵʨʛʦʥʠʤʳ ʠ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ï ʫʜʤʫʨʪʩʢʦʤ ʷʟʳʢʝ: ʉʶʨʝʩ (ʘʚʪʦʰʢʦʣʘ), ɺʝʥʴ (ʧʨʦʜʫʢʪʦʚʳʡ 

ʤʘʛʘʟʠʥ). ʀ ʧʫʩʪʴ ʠʭ ʜʦʣʷ ʥʝʚʝʣʠʢʘ ï ʚʩʝʛʦ 0,6% ï ʚ ʮʝʥʪʨʝ ʧʦʜʦʙʥʦʛʦ ʷʚʣʝʥʠʷ 

ʚʦʦʙʱʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʆʮʝʥʠʚ ʩʦʦʪʥʦʰʝʥʠʝ ʷʟʳʢʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʵʨʛʦʥʠʤʘʭ ʂʘʟʘʥʠ ʠ 

ʀʞʝʚʩʢʘ, ʤʳ ʤʦʞʝʤ ʧʨʠʡʪʠ ʢ ʦʜʥʦʤʫ ʛʣʘʚʥʦʤʫ ʚʳʚʦʜʫ ï ʩʪʨʝʤʣʝʥʠʝ ʧʦʢʘʟʘʪʴ 

ʚʟʘʠʤʦʩʚʷʟʴ ʢʫʣʴʪʫʨ ʠ ʧʦʜʥʷʪʴ ʩʚʦʡ ʧʨʝʩʪʠʞ ʟʘ ʩʯʸʪ ʦʪʩʳʣʦʢ ʢ ʟʘʧʘʜʥʦʡ ʢʫʣʴʪʫʨʝ 

ʚ ʮʝʥʪʨʝ ʧʨʦʷʚʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʷʨʯʝ, ʯʝʤ ʥʘ ʧʝʨʠʬʝʨʠʠ ʦʙʦʠʭ ʛʦʨʦʜʦʚ. ʇʨʠ ʵʪʦʤ 

ʜʘʞʝ ʥʘ ʧʝʨʠʬʝʨʠʠ ʂʘʟʘʥʴ ʦʙʭʦʜʠʪ ʀʞʝʚʩʢ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʦʯʪʠ ʥʘ 5%.  

ɼʘ ʠ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ, ʚ ʂʘʟʘʥʠ, ʵʨʛʦʥʠʤʳ ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ ʩʦʩʪʘʚʣʷʶʪ 

ʨʦʚʥʦ ʯʝʪʚʝʨʪʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʀʞʝʚʩʢʝ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ 18%. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʂʘʟʘʥʴ ï ʵʪʦ ʙʦʣʝʝ 

ʢʨʫʧʥʳʡ ʛʦʨʦʜ, ʛʦʨʦʜ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʪʘʪʫʩʦʤ. ʕʪʦ ʛʦʨʦʜ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ 

ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʘʢʪʦʚ ʩ ʜʨʫʛʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʷʟʳʢʘʤʠ. ʕʪʦ ʛʦʨʦʜ, ʷʚʣʷʶʱʠʡʩʷ ʧʦʧʫʣʷʨʥʳʤ ʢʫʣʴʪʫʨʥʳʤ ʮʝʥʪʨʦʤ, 

ʧʨʠʚʣʝʢʘʶʱʠʤ ʪʫʨʠʩʪʦʚ. ɺʩʸ ʵʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʦʩʪʘʚʣʷʝʪ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʠ ʜʝʣʘʝʪ 

ʷʟʳʢʦʚʫʶ ʢʘʨʪʠʥʫ ʛʦʨʦʜʘ, ʜʘʞʝ ʥʘ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʣʠʮʘʭ, ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦʡ. 
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ʋɼʂ 159.99  

ɺɿɸʀʄʆʉɺʗɿʔ ʉɸʄʆʆʎɽʅʂʀ ʀ ʂʋʃʔʊʋʈʅʆʁ ʂʆʅɻʈʋʕʅʊʅʆʉʊʀ 

ʄʃɸɼʐɽɻʆ ʐʂʆʃʔʅʀʂɸ ɺ ʅʆʈʄɸʊʀɺʅʆʁ ʉʀʊʋɸʎʀʀ 

ʈɸɿɺʀʊʀʗ 

ɹʘʡʨʘʤʷʥ ʈ.ʄ. 

ɸʩʧʠʨʘʥʪ 

ʀʥʩʪʠʪʫʪ ʧʩʠʭʦʣʦʛʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʌʝʜʝʨʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʘʟʘʥʴ 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʩʘʤʦʦʮʝʥʢʠ ʠ 

ʢʫʣʴʪʫʨʥʦʡ ʢʦʥʛʨʫʵʥʪʥʦʩʪʠ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʠʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʨʝʙʝʥʢʘ ʠ ʧʨʘʚʠʣʘ ʚ ʥʦʨʤʘʪʠʚʥʦʡ ʩʠʪʫʘʮʠʠ ʨʘʟʚʠʪʠʷ. ɺʩʷ ʩʦʮʠʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ 

ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʚʷʟʘʥʘ ʩ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʯʪʦ ʚʝʜʸʪ 

ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʦʥʪʝʢʩʪʘ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ï ʚʩʝʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ 

ʢʦʪʦʨʦʝ ʧʦʛʨʫʞʝʥ ʩʫʙʲʝʢʪ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ. ʂʫʣʴʪʫʨʘ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʲʷʚʣʷʝʪ ʦʩʦʙʳʡ ʥʦʚʳʡ ʩʧʝʢʪʨ ʥʦʨʤ ʠ ʧʨʘʚʠʣ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʩʘʤʦʩʦʟʥʘʥʠʝ ʚ ʤʣʘʜʰʝʤ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ, ʦʜʥʠʤ ʠʟ 

ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʘʤʦʦʮʝʥʢʘ. ʈʝʙʝʥʦʢ ʞʝ ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʴʶ 

ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʘ ʠʤʝʥʥʦ ʘʢʪʠʚʥʳʤ ʩʫʙʲʝʢʪʦʤ ʢʫʣʴʪʫʨʳ, ʩʧʦʩʦʙʥʳʤ ʦʮʝʥʠʚʘʪʴ 

ʩʚʦʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʠ, ʩʝʙʷ ʠ ʜʨʫʛʠʭ ʚ ʮʝʣʦʤ ʚ ʢʦʛʥʠʪʠʚʥʦʤ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʉʘʤʦʦʮʝʥʢʘ, ʩʫʙʲʝʢʪ ʢʫʣʴʪʫʨʳ, ʥʦʨʤʘʪʠʚʥʘʷ ʩʠʪʫʘʮʠʷ, 

ʧʨʘʚʠʣʦ, ʢʫʣʴʪʫʨʥʘʷ ʢʦʥʛʨʫʵʥʪʥʦʩʪʴ. 
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Abstract. The purpose of the article is to establish the relationship of self-rating 

and cultural congruence of primary school age pupil through the interaction of the child 

and the rules in a normative situation of development. All the social situation of primary 

school age children is related to the educational activity, which leads to the 

transformation of the context of childrenôs development - the whole cultural space in 

which the subject of learning activity in elementary school is immersed. Culture in this 

case presents a special new range of rules and norms on the basis of self-consciousness 

which is formed in the early school years, one component of which is self-rating. 
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Children of primary school age become a part of this culture, namely an active subject 

of culture, are able to assess their abilities, opportunities, themselves and others in the 

cognitive and emotional context. 

Key words. Self-rating, subject of culture, normative situation, rule, cultural 

congruence. 

Introduction  

The cultural space of childôs mental development is reduced to subjective 

development of social norms and rules. 

The child being in a normative situation is surrounded with many requirements, 

regulations, instructions of behavior. Following to the required norms and rules by the 

child is socially approved. But for the majority of children it becomes difficult to 

conform to social prescriptions in situation of social and cultural interaction. It can lead 

to the transformation of the context of childôs cultural development, in this case the 

child himself is the subject of new norms and rules creation. 

N. E. Veraksa understands the normative situation as a typical situation of social 

interaction, in which behavior rules in society are most precisely defined [1]. As the 

cultural subject, the child must be congruent with the rules in the normative situation in 

which he/she finds himself/herself. 

The subject of culture is defined as a person who interacts with culture as a 

system of normative situations, consciously reflecting them and showing compliance 

with cultural norms in their behavior, communication, activities [2]. 

The primary school age pupil enters a new social situation of development, in a 

new relationship with reality that is different from the previous ones ï preschool age. 

This social situation of development requires a special activity of the primary school 

age pupil - educational. Educational activity is directed to assimilation of certain 

knowledge, abilities, skills, and also the cultural norms and rules accumulated by 

mankind. 

Every educational activity begins with the child's estimate. The marking on the 

lessons for primary school age children is a particular form of assessment. Through the 

teacher estimation of primary classes pupils there is an allocation of the primary school 

age pupil as the subject of changes in the educational activity [3]. 

L. S. Vygotsky assumed that self-rating starts to develop at the age of seven ï 

generalized, sustainable, outsituative and, at the same time, differential attitude of the 

child to himself. The self-rating mediates the child's attitude towards himself/herself, 

integrates experience of his/her activity, communication with other people. This is the 

most important personal authority, which allows to control their own activity in terms 

of normative criteria, to build holistic behavior in accordance with social norms [4]. 
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Based on theoretical principles it can be assumed that the self-rating of the 

primary school age pupil is influenced by the assessment and the corresponding 

regulatory development of the situation. 

The important point is the consideration of the relationship of self-rating and 

cultural congruence, that is compliances to typical rules presented for primary school 

age children in the normative situation of development. 

The purpose of the study 

The aim of this study was to establish the relationship of self-rating and cultural 

congruence of primary school age children. 

Materials and methods 

The following methods were used to achieve this goal: 

1. Psychodiagnostic: 

¶ "Paths" method proposed by E. Fokina based on counterpart of social and 

symbolic tasks, developed by B. Long, R. Ziller, R. Henderson and aimed at 

determining the self-rating levels, self-measuring and self-identity of children older 

than three years; 

¶ Projective method "Drawing Circles" (B. Long, R. Ziller and P. Henderson.) 

To identify social "I", self-determination of school-age children; 

¶ Method of determining the cultural congruence of primary school age children 

(L.F. Bayanova, E.A. Tsivilskaya, R.M. Bayramyan, K.S. Chulyukin). 

2. Methods of mathematical processing of empirical data: 

¶ Pearson Correlation analysis program SPSS 17.0. 

Results 

To determine the relationship of self-rating and cultural congruence there was 

conducted a survey of primary school age children in the amount of 55 respondents, 

and 2 teachers on the basis of MBEI "Russian-Tatar secondary school ˉ 136" 

Privolzhsky district Kazan. 

Children of 2 and 3 years of school ˉ 136 were provided with stimulus material 

appropriate to disclose instructions for making tasks techniques "Paths" (E. Fokin) and 

"Drawing Circles" (B. Long, R. Ziller and R. Henderson). 

These classes teachers were provided with methods of determining the cultural 

congruence of primary school age children (L.F. Bayanova, E.A. Tsivilskaya, R.M. 

Bayramyan, K.S. Chulyukin) where teachers were proposed to evaluate the suitability 

of each child in the class rules typical for this age imposed by social environment in the 

normative development [5]. 

According to the methods of self-determination of primary school age pupil 

"Paths" (E. Fokin) and "Drawing Circles" (B. Long, R. Ziller and R. Henderson) the 
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majority 42% of testers have a high level of self-rating that makes a positive perception 

of themselves as a child in this age period. 

Based on the results of diagnostics 27% of testers have an average level of self-

rating that characterize the child's self-rating as insufficiently specific. 

Low level of self-rating observed in 31% of pupils. This level of self-esteem 

indicates the inherent negative image "I".  

By the diagnostics results of the method of cultural congruence determination of 

primary school age children (L.F. Bayanova, E.A. Tsivilskaya, R.M. Bayramyan, K.S. 

Chulyukin) it has been established that indicators practically on all factors of this 

technique are high: 1 factor "Social interaction" - 71%, 2 factor "Learning competence" 

- 73%, 3 factor "Obedience" - 81%, 4 factor "Self-control" - 72%, 5 factor "Self-service" 

- 72%, 6 factor " Regimentation" - 76%. These parameters characterize the line of 

primary school age children in the typical rules of the normative situation. 

     At the stage of identifying the relationship between self-rating with the cultural 

congruence of primary school age children, there were compared the results obtained 

by the three methods and there was calculated Pearson correlation coefficient that 

determined the relationship between variables on the same sample. According to the 

results of the correlation analysis there were found significant direct relationships 

between self-rating and cultural congruence, that is, the higher self-esteem the higher 

cultural congruence, and the lower self-esteem the lower the cultural congruence of 

primary school children.  

Summary and Conclusions 

On the basis of empirical research, we detected significant direct relationship 

between self-rating and cultural congruence such indicators as social interaction, 

academic competence, obedience, self-control, self-service, regimentation. Since self-

rating acts as a relatively stable structural formation, a component of self-knowledge 

and as a process of self-evaluation, a larger amount of primary school age children that 

have high self-rating defined by high levels of cultural congruence that leads to the 

desired and actual compliance with primary school age children to follow rules, 

behavior norms, presented in the normative situation of development in this age period. 

Following these rules and regulations a primary school age pupil is socially approved, 

getting good marks, praise from teachers and parents that affect his high self-rating. 

On the basis of the obtained data it is possible to conclude that authentically there 

is an interrelation of a self-rating with cultural congruence of the primary school age 

pupil as the subject of culture.      
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159.99  

ʇʈʆʗɺʃɽʅʀɽ ʂʈɽɸʊʀɺʅʆɻʆ ʄʓʐʃɽʅʀʗ ɺ ʂʆʅʊɽʂʉʊɽ 

ʂʋʃʔʊʋʈʅʆʁ ʂʆʅɻʈʋʕʅʊʅʆʉʊʀ ɼɽʊɽʁ ʄʃɸɼʐɽɻʆ 

ʐʂʆʃʔʅʆɻʆ ɺʆɿʈɸʉʊɸ 

ʏʫʣʶʢʠʥ ʂ.ʉ. 

ɸʩʧʠʨʘʥʪ  

ʀʥʩʪʠʪʫʪ ʧʩʠʭʦʣʦʛʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, 

          ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʌʝʜʝʨʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʘʟʘʥʴ 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʷʚʣʝʥʠʷ ʢʨʝʘʪʠʚʥʦʛʦ 

ʤʳʰʣʝʥʠʷ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʢʫʣʴʪʫʨʥʦʡ ʢʦʥʛʨʫʵʥʪʥʦʩʪʴʶ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ 

ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʢʨʝʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ 

ʯʝʨʝʟ ʧʨʠʟʤʫ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʠʧʠʯʥʳʤ ʧʨʘʚʠʣʘʤ ʚ ʥʦʨʤʘʪʠʚʥʦʡ ʩʠʪʫʘʮʠʠ 

ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʘʢ ʢʘʢ ʚ ʜʘʥʥʦʤ ʚʦʟʨʘʩʪʥʦʤ ʧʝʨʠʦʜʝ ʜʝʪʷʤ 

ʩʚʦʡʩʪʚʝʥʥʦ ʩʪʨʝʤʣʝʥʠʝ ʢ ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʨʝʰʝʥʠʷʤ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, 

ʥʦʚʘʪʦʨʩʢʦʤʫ ʧʦʜʭʦʜʫ, ʥʝʰʘʙʣʦʥʥʳʤ ʠʜʝʷʤ, ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ ʠ ʜʨʫʛʦʡ 

ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʨʝʙʝʥʢʘ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ 

ʨʘʟʚʠʪʠʷ. ɺʭʦʞʜʝʥʠʝ ʚ ʥʦʚʫʶ ʩʨʝʜʫ, ʦʚʣʘʜʝʥʠʝ ʥʦʚʦʡ ʚʝʜʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, 

ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚ ʤʣʘʜʰʝʤ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ 

ʧʦʟʚʦʣʷʝʪ ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʢʨʝʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʦʙʫʩʣʦʚʣʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʬʝʥʦʤʝʥʦʤ ʢʫʣʴʪʫʨʥʦʡ 

ʢʦʥʛʨʫʵʥʪʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʂʨʝʘʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ, ʢʫʣʴʪʫʨʥʘʷ ʢʦʥʛʨʫʵʥʪʥʦʩʪʴ, 

ʧʨʘʚʠʣʦ, ʥʦʨʤʘʪʠʚʥʘʷ ʩʠʪʫʘʮʠʷ, ʤʣʘʜʰʠʡ ʰʢʦʣʴʥʳʡ ʚʦʟʨʘʩʪ. 
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Abstract. The aim of this article is to establish the interrelation manifestations 

of creative thinking in conjunction with cultural congruence in the junior school age. 

The most important consideration of creative thinking through the compliance prism to 

the typical rules in the normative situation of junior school age, because at this age 

children tend to desire non-standard solutions, an innovative approach, unconventional 

ideas, originality and other creative activity. Relevant norms and rules contribute to the 

most complete adaptation and integration of the child in the social situation of 

development. Entering into a new environment, mastering new leading activity, 

availability of new growths in younger school age allows to actualize the basic aspects 

of creative thinking, causing thereby a specific interrelation with the phenomenon of 

cultural congruence. 

Key words. Creative thinking, cultural congruence, rule, normative situation, 

junior school age. 

 

Introduction  

Junior school age is the peak of entering the cultural space, the acquisition of 

moral values, principles, ideology as a whole. Entering the training activities, creation 

of new psychological formations, the new social situation of development change 

interests, child's values and it is changed the perception of their places, their relations 

[1]. 

With the accumulation of rules, norms, concepts in the minds of the primary 

school age pupil there are acquired skills of socially significant actions. Gradually the 

child learns how to improve his behavior on the basis of the requirements and rules. 

This is confirmed by A.N. Leontiev. He believed that the person is also "produced" ï 

created by social relations in which the individual comes into his activities [2]. Thus a 

junior pupil is an active subject of culture. 

On the one hand, a junior pupil wants to comply with the rules and requirements 

which are shown to him or her by teachers, parents, and close surroundings. On the 

other hand, the junior pupil may not always correspond to a normalized schedule, 

orderliness, responsibility, discipline, new rules that affect the child's emotional 

experiences, motives confrontation between "want" and "need". 



 
 

˽˿ˮ̆˻˶˻˥ˮ̉˩˿˴ˮ˩ ˹ˢ̂˴ˮ 
˨˩˴ˢˣ˾̎ нлмс 

 

 

41 
 

Junior pupil as the subject of culture is found in the cultural situation, when to 

his natural origin usually addressed a rule as a common norm of culture. Exactly the 

rule requires a conscious act of reflection, reflection and relationships as manifestations 

of the activity subject to the normative situation [3]. Based on this provision, it can be 

assumed that the activity of the subject in the regulatory situation will vary from the 

indicators of creative thinking. 

According to theoretical and experimental studies of Torrance sensitive periods 

of creative thinking formation have been found - "a peak of creativity" of children 3.5 

- 4.5 years old. Also it has been established that indicators of creative thinking increase 

in the first three years of school and then decrease a little in the next one or two years 

and then get a push, possibly in combination with the rise of level of physical 

development [4]. 

In L. F. Bayanovaôs research [5] significant indicators of cultural congruence 

interrelation were revealed, that is, compliance with the rules accepted in the culture 

and appropriate levels of children of preschool age.  

A key element is the consideration of the creative thinking of children of junior 

school age in the normative situation, which includes the rules and norms of behavior. 

The aim of the study 

The aim of this study was to determine the relationship of creative thinking and 

cultural congruence of junior school children. 

Materials and methods 

In accordance with the logic of the study the following methods were used to 

determine the relationship of creative thinking and cultural congruence: 

3. Psychodiagnostic: 

¶ Battery   tests "Creative Thinking" (E.E. Tunik), tests modification of 

Gilford, Torrance for children of junior school age; 

¶ ʉultural congruence test for primary school students (L.F. Bayanova, E.A. 

Tsivilskaya, R.M. Bayramyan, K.S. Chulyukin) [6]. 

4. Methods of mathematical processing of empirical data: 

¶ Pearson Correlation analysis program SPSS 22.0. 

Results 

As the results of the study there are offered quantitative and qualitative results of 

the carried out techniques as well as there was calculated the Pearson correlation 

coefficient between two methods. 

The study was conducted on the basis of MBEI "Secondary school No. 33 with 

profound studying of separate subjects" Aviastroitelny district of Kazan city. The study 

involved 123 respondents, pupils of 2 ñbò, 3 ñaò, 4 ñaò, 4 ñgò years, and teachers of 

these classes in number of 4 respondents. 
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According to Battery Tests method "Creative thinking" (E.E. Tunik) total 

indicators on each of seven subtests were revealed. A small number of respondents 

corresponds to high levels of creative thinking. The majority of children of junior school 

age didnôt give uncommon and original answers on verbal and projective tasks. 

By results of cultural congruence test for primary school students (L.F. 

Bayanova, E.A. Tsivilskaya, R.M. Bayramyan, K.S. Chulyukin) were calculated totals 

for each of the six subtests that characterize high cultural congruence in a significant 

majority of respondents. 

The results of Pearson correlation analysis identified significant inverse 

relationship between indicators of conducted techniques on creative thinking and 

cultural congruence. That is the higher the creative thinking the lower the cultural 

congruence, and vice versa, the lower the creative thinking the higher the cultural 

congruence of junior school children. 

Summary and Conclusions 

Based on the results of the study, we can conclude that all estimated coefficients 

are significant, i.e. there is a significant inverse connection of creative thinking and 

cultural congruence of junior pupil. This conclusion is confirmed by the fact that 

children of primary school age by virtue of leading activity ï academic, strive to comply 

with all requirements, standards and rules in the normative situation of development, 

thereby lose the spontaneity, flexibility of thinking, originality, becoming cultivated, 

which characterizes the low rate of creative thinking. 

 

Reference 

1. Kulagina, I. Yu. Age psychology: the development of the child from birth to 

17 years // Univ. Ros. Acad. Education. 5th ed. Moscow: URAO, 1999, p. 91. [in 

Russian] 

2. Averin, V. A. Psychological structure of personality // Personality 

Psychology: Textbook. St. Petersburg: Mihaylova V. A., 1999, p. 89. [in Russian]. 

3. Bayanova, L. F. Toward the formulation of the problem of the subject of 

culture in psychology // Philology and Culture, 2012: 3(29), pp. 294ï299. [in Russian]  

4. Tunick, E. E. Psychodiagnostics creative thinking. Creative tests / E. E. Tunik 

ed. St. Petersburg: "Didactic Plus", 2002, pp. 44. [in Russian]. 

5. Bayanova, L. Compliance with Cultural Rules of Children Having Different 

Level of Creativity // Procedia - Social and Behavioral Sciences, 2014: 146, pp. 192ï

195. doi: 10.1016/j.sbspro.2014.08.109 

6. Bayanova, L. F., Tsivilskaya, E. A., Bayramyan, R. M. Chulyukin, K. S. A 

cultural congruence test for primary school students // Psychology in Russia: State of 

the Art, 2016: No. 9(4), pp. 95-106. 

http://www.sciencedirect.com/science/journal/18770428
http://www.sciencedirect.com/science/journal/18770428/146/supp/C
http://dx.doi.org/10.1016/j.sbspro.2014.08.109


 
 

˸˩˨ˮ̇ˮ˹˿˴ˮ˩ ˹ˢ̂˴ˮ 
˨˩˴ˢˣ˾̎ нлмс 

 

 

43 
 

ʋɼʂ 616.36 

ʆʉʊʈʓʁ ɺʀʈʋʉʅʓʁ ɻɽʇɸʊʀʊ ɺ  

(ʂʈɸʊʂʀʁ ʃʀʊɽʈɸʊʋʈʅʓʁ ʆɹɿʆʈ) 

ʂʦʣʤʦʛʦʨʦʚʘ ɽ.ʃ. 

ɸʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʠʥʬʝʢʮʠʦʥʥʳʭ  

ʙʦʣʝʟʥʝʡ ʠ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʠ 

ʂʘʟʘʭʩʪʘʥ, ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

 ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʂʨʘʩʘʚʮʝʚʘ ɸ.ɺ. 

ʀʥʪʝʨʥ-ʪʝʨʘʧʝʚʪ 

ʂʘʟʘʭʩʪʘʥ, ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

 ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʄʫʨʟʠʥʘ ʆ.ʖ. 

ʀʥʪʝʨʥ-ʪʝʨʘʧʝʚʪ 

ʂʘʟʘʭʩʪʘʥ, ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ, ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 350 ʤʣʥ. 

ʥʦʩʠʪʝʣʝʡ ʚʠʨʫʩʘ ʛʝʧʘʪʠʪʘ ɺ. ʇʦʢʘʟʘʪʝʣʝʤ ʰʠʨʦʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ HBV-

ʠʥʬʝʢʮʠʠ ʩʣʫʞʠʪ ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʅɺsAg. ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

HBV-ʠʥʬʝʢʮʠʠ ʩʚʷʟʳʚʘʶʪ ʩ ʢʦʤʧʣʝʢʩʦʤ ʧʦʚʝʜʝʥʯʝʩʢʠʭ, ʩʨʝʜʦʚʳʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɺ ʮʝʣʦʤ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 45% ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ 

ʧʨʦʞʠʚʘʝʪ ʚ ʟʦʥʘʭ ʚʳʩʦʢʦʡ ʵʥʜʝʤʠʯʥʦʩʪʠ. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʛʝʧʘʪʠʪʘ ɺ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʘʢʪʠʚʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ 

ʠʥʬʝʢʮʠʠ, ʨʘʟʨʳʚ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʫʪʝʡ ʟʘʨʘʞʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʥʝʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʠʥʬʝʢʮʠʠ ʟʘ ʩʯʝʪ ʧʨʦʚʝʜʝʥʠʷ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʠʤʤʫʥʠʟʘʮʠʠ ʜʝʪʝʡ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʘʷ ʠʤʤʫʥʠʟʘʮʠʷ ð ʝʜʠʥʩʪʚʝʥʥʳʡ ʠ ʥʘʜʸʞʥʳʡ ʩʧʦʩʦʙ 

ʟʘʱʠʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 00ʥʝʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʠʣʠ, ʚ ʩʣʫʯʘʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, 

ʨʘʟʚʠʪʠʝ ʣʸʛʢʦʡ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɺʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ, ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ, ʜʠʘʛʥʦʩʪʠʢʘ, 

ʧʨʦʬʠʣʘʢʪʠʢʘ, ʠʤʤʫʥʠʟʘʮʠʷ. 
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Abstract. Currently in the world there are about 350 million of hepatitis B virus 

carriers. The indicator of HBV-infection latitude propagation is known as HBsAg 

frequency detection. The heterogeneity of the HBV-infection spread is associated with 

the complex of behavioral, environmental and biological factors. In general, about 45% 

of the Earth's population lives in areas of high endemicity. Measures for the prevention 

of hepatitis B should be directed to the active detection of infection, rupture of both 

natural and artificial infection pathways, and also to increase a resistance to infection 

by conducting specific prevention, which can be achieved by children immunization. 

Currently active immunization is the only reliable way of protection, providing 

immunity or development of mild forms of the disease in case of infection. 

Keywords. Virus hepatitis, hepatitis B virus, HBV, clinical picture, prevention, 

immunization. 

 

ʆʩʪʨʳʡ ʚʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ ɺ (ʆɺɻɺ) ʦʪʥʦʩʠʪʩʷ ʢ ʘʥʪʨʦʧʦʥʦʟʥʳʤ 

ʠʥʬʝʢʮʠʷʤ ð ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ, ʧʦ ʥʝʧʦʣʥʳʤ ʜʘʥʥʳʤ, ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 350 ʤʣʥ. 

ʚʠʨʫʩʦʥʦʩʠʪʝʣʝʡ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ çʟʜʦʨʦʚʦʛʦè ʥʦʩʠʪʝʣʴʩʪʚʘ ʥʘ ʨʘʟʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʥʝʦʜʠʥʘʢʦʚʘ [1]. ʇʦʢʘʟʘʪʝʣʝʤ ʰʠʨʦʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ HBV-

ʠʥʬʝʢʮʠʠ ʩʣʫʞʠʪ ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʅɺsAg. ɺʳʜʝʣʷʶʪ ʨʝʛʠʦʥʳ ʩ ʥʠʟʢʦʡ (ʤʝʥʝʝ 

1 % ʥʘʩʝʣʝʥʠʷ) ʯʘʩʪʦʪʦʡ ʥʦʩʠʪʝʣʴʩʪʚʘ HBsAg (ʉʝʚʝʨʥʘʷ, ɿʘʧʘʜʥʘʷ, ʎʝʥʪʨʘʣʴʥʘʷ 

ɽʚʨʦʧʘ, ɸʚʩʪʨʘʣʠʷ, ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ), ʩʦ ʩʨʝʜʥʝʡ (2ï7 % ʥʘʩʝʣʝʥʠʷ) ʯʘʩʪʦʪʦʡ 

ʥʦʩʠʪʝʣʴʩʪʚʘ HBsAg (ɺʦʩʪʦʯʥʘʷ ɽʚʨʦʧʘ, ʈʦʩʩʠʷ, ZZʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ ʠ ʜʨ.) ʠ 

ʚʳʩʦʢʦʡ (8ï20 % ʥʘʩʝʣʝʥʠʷ) ʯʘʩʪʦʪʦʡ ʥʦʩʠʪʝʣʴʩʪʚʘ HBsAg (ʖʛʦ-ɺʦʩʪʦʯʥʘʷ 

ɸʟʠʷ, ʪʨʦʧʠʯʝʩʢʘʷ ɸʬʨʠʢʘ ʠ ʜʨ.). ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ HBV-

ʠʥʬʝʢʮʠʠ ʩʚʷʟʳʚʘʶʪ ʩ ʢʦʤʧʣʝʢʩʦʤ ʧʦʚʝʜʝʥʯʝʩʢʠʭ, ʩʨʝʜʦʚʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ. ɺ ʮʝʣʦʤ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 45% ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʧʨʦʞʠʚʘʝʪ ʚ ʟʦʥʘʭ 

ʚʳʩʦʢʦʡ ʵʥʜʝʤʠʯʥʦʩʪʠ. ʇʨʦʮʝʩʩʳ ʛʣʦʙʘʣʠʟʘʮʠʠ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʵʤʠʛʨʘʥʪʳ, 

ʙʦʣʴʥʳʝ ʛʝʧʘʪʠʪʦʤ ɺ, ʤʦʛʫʪ ʥʝʟʘʤʝʯʝʥʥʳʤʠ ʧʦʧʘʩʪʴ ʚ ʨʘʡʦʥʳ ʩ ʥʠʟʢʦʡ 

ʵʥʜʝʤʠʯʥʦʩʪʴʶ [3]. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʪʦ ʩʦʛʣʘʩʥʦ 

ʘʥʘʣʠʟʫ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʦʩʪʨʳʤ ɺɻɺ ʟʘ ʧʝʨʠʦʜ ʩ 2002 ʧʦ 

2015 ʛʦʜʳ, ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʥʠʟʠʣʩʷ ʚ 25,6 ʨʘʟʘ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘʣʠʩʴ ʚ 2002, 2003 ʠ 2004 ʛʦʜʳ ʠ ʩʦʩʪʘʚʠʣʠ 20,5; 

20,8 ʠ 16,9 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ. ʄʠʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 
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ʦʪʤʝʯʘʶʪʩʷ ʚ 2013 ʛʦʜʫ ï 0,9%000 ʠ 2014 - 0,8%000. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʣ 7,6 ʥʘ 100 ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ [15]. 

ʋ ʚʩʝʭ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʚʠʨʫʩʦʤ ʛʝʧʘʪʠʪʘ ɺ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠ 

ʪʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ, HBsAg ð ʦʩʥʦʚʥʦʡ ʤʘʨʢʝʨ ʠʥʬʝʢʮʠʠ ð ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʘʭ ʦʨʛʘʥʠʟʤʘ: ʚ ʢʨʦʚʠ, ʩʝʤʝʥʠ, ʩʣʶʥʝ, 

ʤʦʯʝ, ʞʝʣʯʠ, ʩʣʝʟʥʦʡ ʞʠʜʢʦʩʪʠ, ʛʨʫʜʥʦʤ ʤʦʣʦʢʝ, ʚʘʛʠʥʘʣʴʥʦʤ ʩʝʢʨʝʪʝ, ʣʠʢʚʦʨʝ, 

ʩʠʥʦʚʠʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ. ʆʜʥʘʢʦ ʨʝʘʣʴʥʫʶ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʣʠʰʴ ʢʨʦʚʴ, ʩʝʤʝʥʥʘʷ ʞʠʜʢʦʩʪʴ ʠ ʩʣʶʥʘ, ʛʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʠʨʫʩʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʦʨʦʛʦʚʦʛʦ [1]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ 

ʧʫʪʠ ʧʝʨʝʜʘʯʠ: ʧʘʨʝʥʪʝʨʘʣʴʥʳʡ (ʚ 15,1% ʩʣʫʯʘʝʚ - ʧʨʠ ʧʝʨʝʣʠʚʘʥʠʠ ʢʨʦʚʠ ʠʣʠ 

ʧʣʘʟʤʳ, ʚ 23,8% ð ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʘʨʝʥʪʝʨʘʣʴʥʳʭ ʤʘʥʠʧʫʣʷʮʠʷʭ, ʚ 20,5% ð 

ʧʨʠ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ, ʚ 5,3% ð ʧʨʠ ʚʥʫʪʨʠʚʝʥʥʦʤ ʚʚʝʜʝʥʠʠ 

ʥʘʨʢʦʪʠʢʦʚ), ʧʦʣʦʚʦʡ (26%) ʠ ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʳʡ (9,3%). ʊʨʘʥʩʧʣʘʮʝʥʪʘʨʥʦʝ 

ʟʘʨʘʞʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʨʦʜʦʚ ʯʘʱʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʢʦʥʪʘʢʪʝ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʩ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ ʦʢʦʣʦʧʣʦʜʥʳʤʠ ʚʦʜʘʤʠ, ʚʣʘʛʘʣʠʱʥʳʤ ʩʝʢʨʝʪʦʤ. ɺ ʨʘʟʥʳʝ 

ʛʦʜʳ ʚʳʩʢʘʟʳʚʘʣʠʩʴ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʙ ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʦʣʠ ʚ ʧʝʨʝʜʘʯʝ HBV 

ʢʨʦʚʦʩʦʩʫʱʠʭ ʥʘʩʝʢʦʤʳʭ. ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʠʤʝʣʠ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʜʪʚʝʨʞʜʝʥʠʡ 

[1,6,7]. ʊʘʢ ʢʘʢ ʟʘʨʘʞʝʥʠʝ ʚʠʨʫʩʥʳʤ ʛʝʧʘʪʠʪʦʤ ɺ ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʥʦʢʫʣʷʮʠʠ 

ʦʯʝʥʴ ʤʘʣʳʭ ʦʙʲʝʤʦʚ ʢʨʦʚʠ ð 0.0005 ʤʣ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʞʝ ʚʠʟʫʘʣʴʥʦ ʥʝ 

ʨʘʟʣʠʯʠʤʳʝ ʩʣʝʜʳ ʢʨʦʚʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʬʘʢʪʦʨʦʤ ʧʝʨʝʜʘʯʠ, ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ 

ʟʘʨʘʞʝʥʠʷ [8]. ʀʟ-ʟʘ ʩʥʠʞʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʚʳʩʦʢʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ɺɻɺ 

ʦʪʣʠʯʘʶʪʩʷ ʧʘʮʠʝʥʪʳ ʦʪʜʝʣʝʥʠʡ ʛʝʤʦʜʠʘʣʠʟʘ ʠ ʙʦʣʴʥʳʝ ʩ 

ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ [6,7]. ʊʘʢʞʝ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ. ʊʘʢ, ʚ ʉʐɸ ʩʨʝʜʠ ʥʝʢʦʪʦʨʳʭ ʢʘʪʝʛʦʨʠʡ ʚʨʘʯʝʡ 

ʯʘʩʪʦʪʘ ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʩʥʳʤ ʛʝʧʘʪʠʪʦʤ ɺ ʜʦʩʪʠʛʘʝʪ 20 % [14]. ɽʱʝ ʦʜʥʠʤ 

ʠʩʪʦʯʥʠʢʦʤ ʟʘʨʘʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʣʦʚʳʝ ʧʘʨʪʥʸʨʳ, ʧʨʠʯʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

HBV-ʠʥʬʝʢʮʠʠ ʩʨʝʜʠ ʩʝʤʝʡʥʳʭ ʧʘʨ ʚʳʰʝ, ʯʝʤ ʫ ʭʦʣʦʩʪʳʭ ʠ ʥʝʟʘʤʫʞʥʠʭ (38% 

ʧʨʦʪʠʚ 26% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [13].  ɺʠʨʫʩ ʛʝʧʘʪʠʪʘ ɺ (HBV) ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʝʤʝʡʩʪʚʫ ʛʝʧʘʜʥʘʚʠʨʫʩʦʚ (hepar ð ʧʝʯʝʥʴ, DNA-ɼʅʂ, ʪʦ ʝʩʪʴ ɼʅʂ-ʩʦʜʝʨʞʘʱʠʝ 

ʚʠʨʫʩʳ, ʧʦʨʘʞʘʶʱʠʝ ʧʝʯʝʥʴ), ʨʦʜʫ Orthohepadnavirus. HBV ʠʣʠ ʯʘʩʪʠʮʘ ɼʝʡʥʘ, 

ʠʤʝʝʪ ʩʬʝʨʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʜʠʘʤʝʪʨ 40ð48 ʥʤ (ʚ ʩʨʝʜʥʝʤ 42 ʥʤ) [2,3,5]. ʇʝʨʚʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʚʦʟʙʫʜʠʪʝʣʝ ʛʝʧʘʪʠʪʘ ɺ ʙʳʣʠ ʧʦʣʫʯʝʥʳ B. S. Blumberg ʚ 1963 ʛ. ʀʟ 

ʢʨʦʚʠ ʘʙʦʨʠʛʝʥʘ ɸʚʩʪʨʘʣʠʠ ʙʳʣ ʚʳʜʝʣʝʥ ʨʘʥʝʝ ʥʝ ʦʧʨʝʜʝʣʷʚʰʠʡʩʷ ʙʝʣʦʢ, 

ʩʪʘʚʰʠʡ ʠʟʚʝʩʪʥʳʤ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʘʚʩʪʨʘʣʠʡʩʢʦʛʦ ʘʥʪʠʛʝʥʘè. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʵʪʦʪ ʘʥʪʠʛʝʥ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʪʥʦʛʨʘʬʠʯʝʩʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʙʝʣʢʦʚʦʛʦ 

ʩʧʝʢʪʨʘ ʢʨʦʚʠ, ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢʦʡ ʞʝ ʙʝʣʦʢ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʚ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʛʝʤʦʬʠʣʠʝʡ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ ʨʘʩ, 

ʧʦʣʫʯʘʚʰʠʭ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʛʝʤʦʪʨʘʥʩʬʫʟʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʝʛʦ 
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ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʧʦʩʪʪʨʘʥʩʬʫʟʠʦʥʥʦʛʦ ʛʝʧʘʪʠʪʘ ð ʚʠʨʫʩʫ HBV. 

ʉʘʤ ʚʠʨʫʩ HBV ʙʳʣ ʦʪʢʨʳʪ ʥʝʩʢʦʣʴʢʦ ʧʦʟʞʝ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ, ʩʦʜʝʨʞʘʚʰʝʡ çʘʚʩʪʨʘʣʠʡʩʢʠʡ ʘʥʪʠʛʝʥè [17]. 

ʉʫʱʝʩʪʚʫʝʪ 3 ʬʦʨʤʳ ɼʅʂ HBV, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʣʝʪʢʘʭ ʧʝʯʝʥʠ: ʢʦʚʘʣʝʥʪʥʦ-ʟʘʤʢʥʫʪʘʷ ʢʦʣʴʮʝʚʠʜʥʘʷ (ʩʦʜʝʨʞʠʪʩʷ ʪʦʣʴʢʦ ʚ 

ʪʦʯʥʳʭ ʷʜʨʘʭ), ʨʝʣʘʢʩʠʨʦʚʘʥʥʘʷ ʢʦʣʴʮʝʚʠʜʥʘʷ ʠ ʣʠʥʝʡʥʘʷ (ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ 

ʮʠʪʦʧʣʘʟʤʝ). ɼʅʂ HBV ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʛʝʥʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 4 ʨʘʤʢʠ 

ʩʯʠʪʳʚʘʥʠʷ: S-ʛʝʥ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ ʫʯʘʩʪʢʦʚ (pre-Sl, pre-S2 ʠ S) ʠ ʢʦʜʠʨʫʶʱʠʡ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʘʥʪʠʛʝʥ ʦʙʦʣʦʯʢʠ ðHBsAg; ʉ-ʛʝʥ, ʠʣʠ ʩʦʛʝ-ʛʝʥ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʜʚʫʭ ʫʯʘʩʪʢʦʚ (ʉ ʠ pre-ʉ) ʠ ʢʦʜʠʨʫʶʱʠʡ ʩʠʥʪʝʟ ʦʩʥʦʚʥʦʛʦ ʙʝʣʢʘ ʥʫʢʣʝʦʢʘʧʩʠʜʘ 

ð HBcAg; ʈ-ʛʝʥ, ʢʦʜʠʨʫʶʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʝʨʤʝʥʪʝ ɼʅʂ-ʧʦʣʠʤʝʨʘʟʝ, 

ʩʧʦʩʦʙʥʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʦʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧʪʘʟʘ; ʍ-ʛʝʥ, ʥʝʩʫʱʠʡ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʍ-ʙʝʣʢʝ. HBsAg ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʮʠʪʦʧʣʘʟʤʝ ʛʝʧʘʪʦʮʠʪʘ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʙʳʪʢʦʤ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʧʨʦʜʫʢʮʠʠ 

ʢʦʤʧʦʥʝʥʪʦʚ HBV ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʦʣʴʥʦʛʦ ʧʨʝʦʙʣʘʜʘʶʪ ʯʘʩʪʠʮʳ HBsAg. 

ɼʨʫʛʘʷ ʯʘʩʪʴ ʤʦʣʝʢʫʣ HBsAg, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʚʠʜʝ ʪʨʫʙʦʯʝʢ-ʬʠʣʘʤʝʥʪʦʚ, 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʩʝʪʠ ʢʣʝʪʢʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʤʘʪʦʚʦ-

ʩʪʝʢʣʦʚʠʜʥʳʡ ʭʘʨʘʢʪʝʨ ʛʝʧʘʪʦʮʠʪʦʚ ʧʨʠ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʙʠʦʧʪʘʪʘ ʧʝʯʝʥʠ 

ʙʦʣʴʥʦʛʦ ʛʝʧʘʪʠʪʦʤ ɺ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, HBsAg ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ 

ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ, ʩʦʜʝʨʞʘʱʠʡ ʥʝʩʢʦʣʴʢʦ ʘʥʪʠʛʝʥʥʳʭ ʜʝʪʝʨʤʠʥʘʥʪ [18]. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʘʥʪʠʛʝʥʳ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ, ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʩʚʦʠʤ ʩʫʙʪʠʧʦʩʧʝʮʠʬʠʯʝʩʢʠʤ ʜʝʪʝʨʤʠʥʘʥʪʘʤ ʠ ʧʦʵʪʦʤʫ ʦʥʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʩʚʦʝʦʙʨʘʟʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʤʝʪʢʦʡ, ʥʦ ʨʘʟʣʠʯʠʡ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷΟʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʚʠʨʫʩʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʩʫʙʪʠʧʳ HBsAg, ʥʝ 

ʚʳʷʚʣʷʝʪʩʷ [1]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 8 ʦʩʥʦʚʥʳʭ ʩʫʙʪʠʧʦʚ HBsAg: ayw1, 

ayw2, ayw3, ayw4, ayr, adr, adw2, adw4. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ S ʠ pre-S ʛʝʥʘ ʠʟʦʣʷʪʳ ʚʠʨʫʩʘ, ʚʳʜʝʣʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ ʤʠʨʘ, ʦʙʲʝʜʠʥʝʥʳ ʚ 8 ʦʩʥʦʚʥʳʭ ʛʝʥʦʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʝʥʳ 

ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ: ɸ, ɺ, ʉ, D, E, F, G ʠ ʅ. ʀʟʫʯʝʥʠʝ ʩʫʙʪʠʧʦʚ ʠ 

ʛʝʥʦʪʠʧʦʚ HBV ʚʘʞʥʦ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚʠʨʫʩʘ ʩ 

ʪʷʞʝʩʪʴʶ ʪʝʯʝʥʠʷ ʦʩʪʨʦʛʦ ʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʝʧʘʪʠʪʘ, ʨʘʟʚʠʪʠʝʤ ʬʫʣʴʤʠʥʘʥʪʥʦʛʦ 

ɺɻɺ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʘʢʮʠʥ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʬʫʣʴʤʠʥʘʥʪʥʦʡ ʧʝʯʝʥʦʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʥʘ ʬʦʥʝ ʆɻɺ 

ʚʳʰʝ ʫ ʙʦʣʴʥʳʭ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʛʝʥʦʪʠʧʦʤ D HBV. ɻʝʥʦʪʠʧʫ ɺ ʙʦʣʝʝ 

ʩʚʦʡʩʪʚʝʥʥʘ ʩʝʨʦʢʦʥʚʝʨʩʠʷ ʅɺɽ/ ʘʥʪʠ-ʅɺɽ (ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʵʧʠʪʦʧʦʚ, 

ʚʳʟʳʚʘʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʫʣʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-

ʣʠʤʬʦʮʠʪʦʚ, ʢʦʪʦʨʳʝ ʤʠʛʨʠʨʫʶʪ ʚ ʧʝʯʝʥʴ ʠ ʦʪʚʝʯʘʶʪ ʟʘ ʵʣʠʤʠʥʘʮʠʶ ʚʠʨʫʩʘ). ʚ 

ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʝʥʦʪʠʧʦʤ ʉ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʥʦʪʠʧʦʤ ɸ ʙʦʣʝʝ 
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ʚʳʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʚʝʪʘ ʥʘ ʣʝʯʝʥʠʝ ʠʥʪʝʨʬʝʨʦʥʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʘʮʠʝʥʪʘʤʠ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ ʛʝʥʦʪʠʧʦʤ D [18,19]. 

HBV ʚʳʩʦʢʦʫʩʪʦʡʯʠʚ ʢ ʬʠʟʠʯʝʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʩʦʭʨʘʥʷʝʪ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 3 

ʤʝʩ, ʚ ʚʳʩʫʰʝʥʥʦʡ ʧʣʘʟʤʝ ð ʜʦ 25 ʣʝʪ, ʥʝ ʧʦʛʠʙʘʝʪ ʧʨʠ ʜʝʡʩʪʚʠʠ ʤʥʦʛʠʭ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʠ ʢʦʥʩʝʨʚʘʥʪʦʚ ʢʨʦʚʠ. ʆʥ ʠʥʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ 

ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʠ (5 ʤʠʥ) ʠ ʩʪʝʨʠʣʠʟʘʮʠʠ ʩʫʭʠʤ ʞʘʨʦʤ (+160 Áʉ), ʯʫʚʩʪʚʠʪʝʣʝʥ 

ʢ ʵʬʠʨʫ ʠ ʥʝʠʦʥʥʳʤ ʜʝʪʝʨʛʝʥʪʘʤ. ɼʣʷ ʭʠʤʠʯʝʩʢʦʡ ʜʝʟʠʥʬʝʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʚ 

ʦʩʥʦʚʥʦʤ ʘʣʴʜʝʛʠʜʳ ʩʦʝʜʠʥʝʥʠʷ ʭʣʦʨ [12]. 

ɺ ʤʝʭʘʥʠʟʤʝ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʚʠʨʫʩʥʦʤ ʛʝʧʘʪʠʪʝ ɺ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʝʜʫʱʠʭ ʟʚʝʥʴʝʚ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʮʝʧʠ: 

1. ʚʥʝʜʨʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ð ʟʘʨʘʞʝʥʠʝ ï ʬʠʢʩʘʮʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʥʘ 

ʛʝʧʘʪʦʮʠʪʝ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʥʫʪʨʴ ʢʣʝʪʢʠ; 

2. ʨʘʟʤʥʦʞʝʥʠʝ ʚʠʨʫʩʘ ʠ çʚʳʪʘʣʢʠʚʘʥʠʝè ʝʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʛʝʧʘʪʦʮʠʪʘ, ʘ 

ʪʘʢʞʝ ʚ ʢʨʦʚʴ; 

3. ʚʢʣʶʯʝʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʵʣʠʤʠʥʘʮʠʶ 

ʚʦʟʙʫʜʠʪʝʣʷ; ʠʤʤʫʥʦʢʦʤʧʣʝʢʩʥʦʝ ʧʦʨʘʞʝʥʠʝ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ; 

4.  ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʤʤʫʥʠʪʝʪʘ, ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʚʦʟʙʫʜʠʪʝʣʷ, 

ʚʳʟʜʦʨʦʚʣʝʥʠʝ [13]. 

ɺʠʨʫʩ ʛʝʧʘʪʠʪʘ ɺ ʧʦʧʘʜʘʝʪ ʚ ʢʨʦʚʴ ʠ ʩ ʪʦʢʦʤ ʢʨʦʚʠ ʚ ʛʝʧʘʪʦʮʠʪʳ, ʛʜʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʨʝʧʣʠʢʘʮʠʷ. ʆʥʘ ʚʦʟʤʦʞʥʘ ʪʘʢʞʝ ʚ ʢʣʝʪʢʘʭ, 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʧʦʯʝʢ, ʣʠʤʬʦʮʠʪʘʭ, ʥʦ ʩ ʤʝʥʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. [15]. 

ɺʠʨʫʩ ʥʝ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʛʦ ʮʠʪʦʧʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʛʝʧʘʪʦʮʠʪʳ, ʦʥ ʚʣʠʷʝʪ 

ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʠʤʤʫʥʥʳʝ ʠ ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ: 

ʘʢʪʠʚʘʮʠʶ ʊ- ʠ ɺ-ʢʣʝʪʦʯʥʦʡ ʩʠʩʪʝʤ ʠʤʤʫʥʠʪʝʪʘ, ʘʫʪʦʘʛʨʝʩʩʠʶ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʘʥʪʠʛʝʥʦʚ ʚʠʨʫʩʘ ʠ 

ʘʥʪʠʪʝʣ ʢ ʥʠʤ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ ʩ ʚʠʨʫʩʥʳʤʠ 

ʘʥʪʠʛʝʥʘʤʠ ʥʘ ʤʝʤʙʨʘʥʘʭ ʛʝʧʘʪʦʮʠʪʦʚ ʠʣʠ ʚ ʭʦʜʝ ʨʝʧʨʦʜʫʢʮʠʠ ʚʠʨʫʩʘ ʚʥʫʪʨʠ 

ʛʝʧʘʪʦʮʠʪʘ ʚʦʟʥʠʢʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʠ 

ʣʠʧʠʜʦʚ, ʫʧʨʘʚʣʷʶʱʠʭ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʚʩʝʭ ʢʣʝʪʦʯʥʳʭ ʠ 

ʩʫʙʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ. ʊʝʯʝʥʠʝ ʠ ʠʩʭʦʜ ɺɻɺ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ HLA-

ʩʠʩʪʝʤʳ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ [1,5]. 

ʇʨʠ ʦʩʪʨʦʡ HBV-ʠʥʬʝʢʮʠʠ ʵʣʠʤʠʥʘʮʠʷ ʚʠʨʫʩʘ ʜʦʩʪʠʛʘʝʪʩʷ 

ʮʠʪʦʣʠʪʠʯʝʩʢʠʤ (ʥʝʢʨʦʟ ʛʝʧʘʪʦʮʠʪʦʚ) ʠ ʥʝʮʠʪʦʣʠʪʠʯʝʩʢʠʤ (ʙʝʟ ʛʠʙʝʣʠ 

ʛʝʧʘʪʦʮʠʪʦʚ) ʤʝʭʘʥʠʟʤʘʤʠ. ʅʝʮʠʪʦʣʠʪʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʵʣʠʤʠʥʘʮʠʠ HBV 

ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʮʠʪʦʢʠʥʘʤʠ (IFN-y, IL2, TNF-a), 

ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤʠ ʧʨʝ-ʛʝʥʦʤʥʫʶ ʈʅʂ HBV ʚʥʫʪʨʠ ʢʣʝʪʢʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʊ-ʣʠʤʬʦʮʠʪʳ ʚʳʟʳʚʘʶʪ ʜʨʫʛʦʡ ʪʠʧ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ð ʘʧʦʧʪʦʟ 
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(ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʫʶ ʢʣʝʪʦʯʥʫʶ ʛʠʙʝʣʴ), ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʤʝʩʪʝ ʛʝʧʘʪʦʮʠʪʦʚ 

ʦʙʨʘʟʫʶʪʩʷ ʘʧʦʧʪʦʪʠʯʝʩʢʠʝ ʪʝʣʴʮʘ [7]. ɼʣʷ ʵʣʠʤʠʥʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʷ 

ʮʠʪʦʣʠʪʠʯʝʩʢʠʤ ʧʫʪʸʤ ʚʢʣʶʯʘʶʪʩʷ ʢʣʝʪʦʯʥʳʝ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, 

ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʢʣʘʩʩʘʤʠ ʢʣʝʪʦʢ-ʵʬʬʝʢʪʦʨʦʚ: ʂ-ʢʣʝʪʦʢ, ʊ-ʢʣʝʪʦʢ, 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʠʣʣʝʨʦʚ, ʤʘʢʨʦʬʘʛʦʚ. ɺ ʭʦʜʝ ʵʪʠʭ ʨʝʘʢʮʠʡ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʟʨʫʰʝʥʠʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʛʝʧʘʪʦʮʠʪʦʚ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʚʠʨʫʩʥʳʭ ʘʥʪʠʛʝʥʦʚ (HBcAg, HBɽAg, HBsAg), ʟʘʧʫʩʢʘʶʱʠʭ 

ʩʠʩʪʝʤʫ ʘʥʪʠʪʝʣʦʛʝʥʝʟʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚ ʢʨʦʚʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʘʥʪʠʪʝʣʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʢ HBcorAg ʠ HBʝAg. ʉ ʫʯʘʩʪʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ 

ʧʨʦʠʩʭʦʜʠʪ ʦʯʠʱʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʦʪ ʚʦʟʙʫʜʠʪʝʣʷ ʠ ʥʘʩʪʫʧʘʝʪ ʧʦʣʥʦʝ 

ʚʳʟʜʦʨʦʚʣʝʥʠʝ [17,6]. 

ʆʩʪʨʳʡ ɺɻɺ ʠʤʝʝʪ ʮʠʢʣʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ. ʀʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʪ 30 ʜʦ 180 ʜʥʝʡ. ɽʛʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʠʨʫʩʘ ʚ ʠʥʬʠʮʠʨʫʶʱʝʤ ʤʘʪʝʨʠʘʣʝ, ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʦʣʴʥʦʛʦ ʠ ʪ.ʜ. [4,6,18]. ʅʘʯʘʣʴʥʳʡ 

(ʧʨʝʜʞʝʣʪʫʰʥʳʡ) ʧʝʨʠʦʜ ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʪ 1ï5 ʜʥʝʡ ʜʦ 1 ʤʝʩʷʮʘ [8,9]. 

ɿʘʙʦʣʝʚʘʥʠʝ ʚ 50-55% ʩʣʫʯʘʝʚ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʠʟʥʘʢʦʚ ʩʤʝʰʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʧʨʝʜʞʝʣʪʫʰʥʦʛʦ ʧʝʨʠʦʜʘ ʦʙʳʯʥʦ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʪʝʣʘ. ʉʠʤʧʪʦʤʳ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ ʜʠʩʧʝʧʩʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʚʳʨʘʞʝʥʳ 

ʫʤʝʨʝʥʥʦ. ʋ 30 -35% ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʘʨʪʨʘʣʛʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʥʘʯʘʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ ʙʦʣʝʡ ʚ ʢʨʫʧʥʳʭ ʩʫʩʪʘʚʘʭ ʧʦ 

ʥʦʯʘʤ ʠ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ. ʋ 10 -12% ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʨʫʩʥʳʤ ʛʝʧʘʪʠʪʦʤ ɺ ʤʦʛʫʪ 

ʧʦʷʚʣʷʪʴʩʷ ʫʨʪʠʢʘʨʥʳʝ ʚʳʩʳʧʘʥʠʷ ʥʘ ʢʦʞʝ, ʩʦʭʨʘʥʷʶʱʠʝʩʷ 1-2 ʜʥʷ ʠ 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʵʦʟʠʥʦʬʠʣʠʝʡ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ. ɺ 5 -7% ʩʣʫʯʘʝʚ 

ʧʨʠʟʥʘʢʠ ʠʥʪʦʢʩʠʢʘʮʠʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ, ʘ ʠʢʪʝʨʠʯʥʦʩʪʴ ʩʢʣʝʨ ʠ ʢʦʞʠ, 

ʧʦʪʝʤʥʝʥʠʝ ʮʚʝʪʘ ʤʦʯʠ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʚʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʅʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʙʦʣʝʟʥʠ ʜʣʠʪʩʷ 7-14 ʜʥʝʡ ʠ ʙʦʣʝʝ, ʦʜʥʘʢʦ ʧʨʠ 

ʟʘʨʘʞʝʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʣʠʚʘʥʠʝʤ ʢʨʦʚʠ, ʦʥ ʤʦʞʝʪ ʙʳʪʴ [12,13]. 

ɾʝʣʪʫʰʥʳʡ ʧʝʨʠʦʜ ʠʣʠ ʧʝʨʠʦʜ ʨʘʟʛʘʨʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʪ 7 ʜʥʝʡ ʜʦ 1 ʤʝʩʷʮʘ 

ʠ ʙʦʣʝʝ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʤ ʥʘʨʘʩʪʘʥʠʝʤ ʞʝʣʪʫʭʠ, ʥʘʣʠʯʠʝʤ 

ʩʠʤʧʪʦʤʦʚ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʧʦʚʳʰʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ, ʧʨʷʤʦʡ 

ʛʠʧʝʨʙʠʣʠʨʫʙʠʥʝʤʠʝʡ [1]. ʉʘʤʦʯʫʚʩʪʚʠʝ ʙʦʣʴʥʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʣʫʯʰʘʝʪʩʷ, ʘ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫʭʫʜʰʘʝʪʩʷ. ɸʨʪʨʘʣʛʠʠ ʠ ʵʢʟʘʥʪʝʤʘ ʠʩʯʝʟʘʶʪ, ʥʦ 

ʥʘʨʘʩʪʘʶʪ ʜʠʩʧʝʧʩʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ. ʀʢʪʝʨʠʯʥʦʩʪʴ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʠ 

ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʤʝʜʣʝʥʥʦ ʧʨʦʛʨʝʩʩʠʨʫʝʪ, ʜʦʩʪʠʛʘʷ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ ʥʝ 

ʨʘʥʝʝ 7ð10-ʛʦ ʜʥʷ ʩ ʤʦʤʝʥʪʘ ʝʸ ʧʦʷʚʣʝʥʠʷ. ɾʝʣʪʫʭʘ ʦʙʳʯʥʦ ʠʥʪʝʥʩʠʚʥʘʷ, 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʦʞʥʳʤ ʟʫʜʦʤ. ʅʘ ʢʦʞʝ ʥʝʨʝʜʢʦ ʚʳʷʚʣʷʶʪ ʛʝʤʦʨʨʘʛʠʠ ʚ ʚʠʜʝ 

ʧʝʪʝʭʠʡ ʠʣʠ ʢʨʫʧʥʳʭ ʩʠʥʝʭʠʡ. ʇʨʠ ʙʦʣʝʝ ʪʷʞʸʣʦʤ ʪʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ 
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ʦʪʤʝʯʘʶʪ ʥʦʩʦʚʳʝ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʢʨʦʚʦʪʦʯʠʚʦʩʪʴ ʜʸʩʝʥ, ʘ ʫ ʞʝʥʱʠʥ ï 

ʜʠʩʤʝʥʦʨʝʷ ʚʧʣʦʪʴ ʜʦ ʤʘʪʦʯʥʳʭ ʢʨʦʚʦʪʝʯʝʥʠʡ. ʄʦʯʘ ʧʨʠʦʙʨʝʪʘʝʪ ʥʘʩʳʱʝʥʥʳʡ, 

ʪʸʤʥʳʡ ʮʚʝʪ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ ʩʪʫʣ ʦʙʝʩʮʚʝʯʠʚʘʝʪʩʷ. ʇʝʯʝʥʴ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʘʭ; ʦʥʘ ʙʦʣʝʟʥʝʥʥʘ ʧʨʠ ʧʘʣʴʧʘʮʠʠ, ʜʦʩʪʘʪʦʯʥʦ 

ʤʷʛʢʘʷ ʧʦ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʬʦʥʝ 

ʠʥʪʝʥʩʠʚʥʦʡ ʞʝʣʪʫʭʠ ʥʝʨʝʜʢʦ ʧʝʯʝʥʴ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ 

ʪʷʞʸʣʦʝ ʪʝʯʝʥʠʝ ʛʝʧʘʪʠʪʘ. ɺ 50ð60% ʩʣʫʯʘʝʚ ʥʘʙʣʶʜʘʶʪ ʩʧʣʝʥʦʤʝʛʘʣʠʶ. ʇʫʣʴʩ 

ʫʨʝʞʝʥ, ʦʜʥʘʢʦ ʧʨʠ ʙʦʣʝʝ ʪʷʞʸʣʦʤ ʪʝʯʝʥʠʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʪʘʭʠʢʘʨʜʠʶ. ʊʦʥʳ 

ʩʝʨʜʮʘ ʧʨʠʛʣʫʰʝʥʳ, ʦʪʤʝʯʘʶʪ ʥʝʙʦʣʴʰʫʶ ʛʠʧʦʪʦʥʠʶ. ɹʦʣʴʥʳʝ ʦʙʳʯʥʦ 

ʘʧʘʪʠʯʥʳ, ʠʩʧʳʪʳʚʘʶʪ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʥʘ [20,3,8]. ɺ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʯʘʱʝ ʚʳʷʚʣʷʝʪʩʷ ʣʝʡʢʦʧʝʥʠʷ ʩ ʣʠʤʬʦ - ʠ ʤʦʥʦʮʠʪʦʟʦʤ. 

ʉʆʕ ʩʥʠʞʝʥʘ ʜʦ 2 -4 ʤʤ/ʯ, ʚ ʧʝʨʠʦʜʝ ʨʝʢʦʥʚʘʣʝʩʮʝʥʮʠʠ ʤʦʞʝʪ ʫʩʢʦʨʷʪʴʩʷ ʜʦ 18-

24 ʤʤ/ʯ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʥʦʨʤʘʣʠʟʘʮʠʝʡ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʩʣʦʞʥʝʥʠʡ. 

ɻʠʧʝʨʙʠʣʠʨʫʙʠʥʝʤʠʷ ï ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʠ ʩʪʦʡʢʘʷ, ʯʝʤ ʧʨʠ ʜʨʫʛʠʭ ʚʠʨʫʩʥʳʭ 

ʛʝʧʘʪʠʪʘʭ, ʦʩʦʙʝʥʥʦ ʥʘ 2-3-ʡ ʥʝʜʝʣʝ ʞʝʣʪʫʰʥʦʛʦ ʧʝʨʠʦʜʘ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʘʥʠʬʝʩʪʠʨʦʚʘʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʠ ʩʥʠʞʝʥʠʠ ʩʫʣʝʤʦʚʦʛʦ ʪʝʩʪʘ ʠ 

ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʠʥʜʝʢʩʘ. ʇʨʠ ʩʝʨʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ HBs Ag, ʘʥʪʠ-ʅɺʩor IgM [7]. ʇʝʨʠʦʜ ʨʝʢʦʥʚʘʣʝʩʮʝʥʮʠʠ ʜʣʠʪʩʷ 

ʦʪ 2 ʜʦ 12 ʤʝʩʷʮʝʚ. ʇʦʩʪʝʧʝʥʥʦ ʠʩʯʝʟʘʶʪ ʢʣʠʥʠʯʝʩʢʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʷ [11,15]. ʆʩʪʨʳʡ ɺɻɺ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ 

ʢʘʢ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ (ʞʝʣʪʫʰʥʳʡ ʠ ʙʝʟʞʝʣʪʫʰʥʳʡ ʚʘʨʠʘʥʪʳ), ʪʘʢ 

ʠ ʙʝʟ ʥʠʭ (ʠʥʘʧʧʘʨʘʥʪʥʳʡ ʚʘʨʠʘʥʪ). ʉʦʦʪʥʦʰʝʥʠʝ ʞʝʣʪʫʰʥʳʭ ʠ ʙʝʟʞʝʣʪʫʰʥʳʭ 

ʬʦʨʤ ʩʦʩʪʘʚʣʷʝʪ 1:20ï1:10. ʇʦʩʣʝ ʦʩʪʨʦʛʦ ɺɻɺ ʚ 5ï10 % ʩʣʫʯʘʝʚ ʨʘʟʚʠʚʘʝʪʩʷ 

ʭʨʦʥʠʯʝʩʢʠʡ ɺɻɺ, ʘ ʚ 0,4ï2 % ð ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ [11,16]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ ʚ ʦʩʪʨʦʤ 

ʧʝʨʠʦʜʝ ʙʦʣʝʟʥʠ ʨʘʟʣʠʯʘʶʪ ʣʝʛʢʠʝ, ʩʨʝʜʥʝʪʷʞʝʣʳʝ, ʪʷʞʝʣʳʝ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʬʦʨʤʳ ʪʷʞʝʩʪʠ ʙʦʣʝʟʥʠ [17]. 

ʃʝʛʢʠʝ ʬʦʨʤʳ (ʚʢʣʶʯʘʷ ʩʪʝʨʪʳʝ ʠ ʩʫʙʢʣʠʥʠʯʝʩʢʠʝ) ʷʚʣʷʶʪʩʷ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʠʥʪʦʢʩʠʢʘʮʠʠ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʧʝʯʝʥʠ: ʚ ʢʨʦʚʠ 

ʩʦʜʝʨʞʘʥʠʝ ʙʠʣʠʨʫʙʠʥʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 85 ʤʢʤʦʣʴ/ʣ (ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʦʥʲʶʛʠʨʦʚʘʥʥʦʡ ʬʨʘʢʮʠʠ), ʚʝʣʠʯʠʥʘ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʠʥʜʝʢʩʘ 

ʦʩʪʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ, ʘʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʘʤʠʥʘʟ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʘʣʴʥʳʝ 

ʚʝʣʠʯʠʥʳ ʚ 5-10 ʨʘʟ [13,18]. 

ʉʨʝʜʥʝʪʷʞʝʣʳʝ ʬʦʨʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ ʢʣʠʥʠʯʝʩʢʠʭ 

ʩʠʤʧʪʦʤʦʚ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʛʝʧʘʪʠʪʫ B: ʪʦʰʥʦʪʘ, ʨʚʦʪʘ, ʘʩʪʝʥʠʷ, ʘʥʦʨʝʢʩʠʷ, ʷʨʢʘʷ 

ʞʝʣʪʫʭʘ, ʥʘʙʫʭʘʥʠʝ ʠ ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʧʝʯʝʥʠ, ʫʚʝʣʠʯʝʥʠʝ ʩʝʣʝʟʝʥʢʠ ʠ ʜʨ. ɺ 
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ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʪʘʢʠʭ ʙʦʣʴʥʳʭ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 85 

ʜʦ 200 ʤʢʤʦʣʴ/ʣ ʟʘ ʩʯʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʥʲʶʛʠʨʦʚʘʥʥʦʛʦ ʙʠʣʠʨʫʙʠʥʘ 

(ʥʝʢʦʥʲʶʛʠʨʦʚʘʥʥʳʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50 ʤʢʤʦʣʴ/ʣ); ʧʨʦʪʨʦʤʙʠʥʦʚʳʡ ʠʥʜʝʢʩ 

ʩʥʠʞʝʥ ʜʦ 70-60%, ʘʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʘʤʠʥʘʟ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ 

10-15 ʨʘʟ [6,10].  

ʇʨʠ ʪʷʞʝʣʳʭ ʬʦʨʤʘʭ ʫʢʘʟʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʩʜʚʠʛʠ ʝʱʝ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ [16]. ʇʨʠ ʪʷʞʝʣʦʤ ʪʝʯʝʥʠʠ ʦʯʝʥʴ ʚʘʞʥʳ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʧʨʠʟʥʘʢʦʚ ʥʘʨʘʩʪʘʥʠʷ 

ʧʝʯʝʥʦʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʝʯʝʥʠ [19]. 

ɺʳʜʝʣʷʶʪ ʪʨʠ ʩʪʘʜʠʠ ʦʩʪʨʦʡ ʧʝʯʝʥʦʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ: I ʠ II, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʨʝʢʦʤʝ, III ï ʢʦʤʘ. I ʩʪʘʜʠʷ (ʆʇʕ-I) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʧʩʠʭʠʢʠ ʠ ʩʦʟʥʘʥʠʷ. ʅʘʨʘʩʪʘʶʪ 

ʘʩʪʝʥʠʷ ʠ ʘʜʠʥʘʤʠʷ. ʅʘʩʪʨʦʝʥʠʝ ʥʝʫʩʪʦʡʯʠʚʦʝ, ʘʧʘʪʠʷ ʩʤʝʥʷʝʪʩʷ ʵʡʬʦʨʠʝʡ. 

ʇʦʚʝʜʝʥʠʝ ʙʦʣʴʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʥʝʘʜʝʢʚʘʪʥʳʤ, ʯʘʩʪʦ ʘʛʨʝʩʩʠʚʥʳʤ. ʆʥʠ ʙʫʨʥʦ 

ʨʝʘʛʠʨʫʶʪ ʥʘ ʙʦʣʝʚʳʝ ʨʘʟʜʨʘʞʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʠʥʲʝʢʮʠʠ), ʘ ʟʘʪʝʤ 

ʧʦʛʨʫʞʘʶʪʩʷ ʚ ʜʨʝʤʦʪʫ. ɹʦʣʴʥʳʭ ʙʝʩʧʦʢʦʷʪ ʯʫʚʩʪʚʦ ʪʦʩʢʠ, ʪʨʝʚʦʛʠ, 

ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ ʜʘʞʝ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʀʟʦ ʨʪʘ ʫʣʘʚʣʠʚʘʝʪʩʷ 

ʧʝʯʝʥʦʯʥʳʡ ʟʘʧʘʭ. ɺʘʞʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʨʝʢʦʤʳ I ʷʚʣʷʝʪʩʷ ʥʘʨʘʩʪʘʶʱʘʷ 

ʩʦʥʣʠʚʦʩʪʴ ʜʥʝʤ. ʕʪʠ ʧʨʠʟʥʘʢʠ ʚʳʷʚʣʷʶʪʩʷ ʥʘ ʬʦʥʝ ʫʩʠʣʝʥʠʷ ʞʝʣʪʫʰʥʦʩʪʠ 

ʢʦʞʠ, ʩʦʢʨʘʱʝʥʠʷ ʨʘʟʤʝʨʦʚ ʧʝʯʝʥʠ, ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʫʭʫʜʰʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʏʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʫ ʙʦʣʴʥʳʭ ʪʷʞʝʣʳʤʠ ʬʦʨʤʘʤʠ 

ʚʠʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʘ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʩʥʠʞʝʥʠʝ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʠʥʜʝʢʩʘ 

ʠ ʝʱʝ ʥʝʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʝʨʚʳʤʠ ʧʨʝʜʚʝʩʪʥʠʢʘʤʠ ʥʘʜʚʠʛʘʶʱʝʡʩʷ ʵʥʮʝʬʘʣʦʧʘʪʠʠ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ 

ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʠʝ ʧʨʦʩʪʳʝ ʪʝʩʪʳ, ʢʘʢ ʧʨʦʙʘ ʧʠʩʴʤʘ ʠ ʧʨʦʙʘ ʩʯʝʪʘ. ɺ ʚʨʝʤʷ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʙʳ ʧʠʩʴʤʘ ʫʯʠʪʳʚʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʧʦʯʝʨʢʘ ʙʦʣʴʥʦʛʦ ʧʨʠ 

ʧʦʧʳʪʢʝ ʥʘʧʠʩʘʪʴ ʯʪʦ-ʥʠʙʫʜʴ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦ ʥʘʨʠʩʦʚʘʪʴ ʢʘʢʫʶ-

ʣʠʙʦ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʠʛʫʨʫ (ʢʨʫʛ, ʟʚʝʟʜʫ, ʢʚʘʜʨʘʪ ʠ ʪ.ʧ.). ʇʨʦʙʘ ʩʯʝʪʘ- 

ʚʳʷʚʣʷʶʪ ʦʰʠʙʢʠ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʚʳʯʠʪʘʥʠʠ, ʥʘʧʨʠʤʝʨ, ʦʪ 300 ʢʘʢʦʡ-

ʥʠʙʫʜʴ ʦʜʥʦʟʥʘʯʥʦʡ ʮʠʬʨʳ [7,8,9].  ɺʦ II ʩʪʘʜʠʠ (ʆʇʕ-II) ʧʝʨʠʦʜʳ ʚʦʟʙʫʞʜʝʥʠʷ 

ʩʪʘʥʦʚʷʪʩʷ ʤʝʥʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ ʠ ʚʩʝ ʯʘʱʝ ʩʤʝʥʷʶʪʩʷ ʩʦʧʦʨʦʟʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ, ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʴʥʳʭ ʝʱʝ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʦʢʨʠʢʦʤ ʠʣʠ ʙʦʣʝʚʳʤ 

ʨʘʟʜʨʘʞʝʥʠʝʤ. ʉʦʟʥʘʥʠʝ ʩʧʫʪʘʥʦ, ʙʦʣʴʥʦʡ ʜʝʟʦʨʠʝʥʪʠʨʦʚʘʥ ʚʦ ʚʨʝʤʝʥʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʛʣʦʪʘʪʝʣʴʥʳʡ ʠ ʨʦʛʦʚʠʯʥʳʡ ʨʝʬʣʝʢʩʳ ʩʦʭʨʘʥʝʥʳ. ʇʦʷʚʣʷʶʪʩʷ 

ʤʳʰʝʯʥʳʝ ʧʦʜʝʨʛʠʚʘʥʠʷ ʠ ʭʘʨʘʢʪʝʨʥʳʡ çʭʣʦʧʘʶʱʠʡè ʪʨʝʤʦʨ ʢʠʩʪʝʡ, 

ʥʘʧʦʤʠʥʘʶʱʠʡ ʨʠʪʤʠʯʥʳʝ ʚʟʤʘʭʠ ʢʨʳʣʴʝʚ ʧʪʠʮʳ.  ɹʨʘʜʠʢʘʨʜʠʷ ʩʤʝʥʷʝʪʩʷ 

ʪʘʭʠʢʘʨʜʠʝʡ. ʅʝʨʝʜʢʦ ʧʦʚʳʰʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ. ʅʘʨʘʩʪʘʝʪ ʢʨʦʚʦʪʦʯʠʚʦʩʪʴ, 
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ʫ ʥʝʢʦʪʦʨʳʭ ʙʦʣʴʥʳʭ ʧʦʷʚʣʷʶʪʩʷ ʨʚʦʪʘ çʢʦʬʝʡʥʦʡ ʛʫʱʝʡè, ʘ ʪʘʢʞʝ ʯʝʨʥʳʡ 

ʜʝʛʪʝʦʙʨʘʟʥʳʡ ʩʪʫʣ. ʉʦʧʦʨʦʟʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʩʪʝʧʝʥʥʦ ʫʛʣʫʙʣʷʝʪʩʷ, ʧʝʨʝʭʦʜʷ ʚ 

ʢʦʤʫ. ʅʘ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʝ (ʕʕɻ) ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʪʝʪʘ-ʚʦʣʥʳ ʥʘ ʬʦʥʝ 

ʟʘʤʝʜʣʝʥʠʷ ʘʣʴʬʘ-ʨʠʪʤʘ.  

III ʩʪʘʜʠʷ (ʆʇʕ-III) ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʝʡ ʥʘʨʫʰʝʥʠʝʤ ʩʣʦʚʝʩʥʦʛʦ 

ʢʦʥʪʘʢʪʘ, ʫʪʨʘʪʦʡ ʘʜʝʢʚʘʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʙʦʣʴ. ɺʳʷʚʣʷʶʪʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʬʣʝʢʩʳ (ɹʘʙʠʥʩʢʦʛʦ, ʢʣʦʥʫʩ ʩʪʦʧʳ ʠ ʜʨ.), ʩʠʤʧʪʦʤʳ ʦʨʘʣʴʥʦʛʦ ʘʚʪʦʤʘʪʠʟʤʘ 

(ʭʦʙʦʪʢʦʚʳʡ, ʄʘʨʠʥʝʩʢʫ-ʈʘʜʦʚʠʯʠ ʠ ʜʨ.). ɼʝʬʝʢʘʮʠʷ ʠ ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʧʨʦʠʟʚʦʣʴʥʳʤʠ.  

ʉ ʫʛʣʫʙʣʝʥʠʝʤ ʢʦʤʳ (ʆʇʕ-IV) ʥʘʩʪʫʧʘʝʪ ʧʦʣʥʘʷ ʧʦʪʝʨʷ ʨʝʘʢʮʠʠ ʥʘ ʚʩʝ 

ʚʠʜʳ ʨʘʟʜʨʘʞʠʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʙʦʣʝʚʳʝ. ɸʨʝʬʣʝʢʩʠʷ. ʇʦʷʚʣʷʝʪʩʷ ʩʠʤʧʪʦʤ 

çʧʣʘʚʘʶʱʠʭ ʛʣʘʟʥʳʭ ʷʙʣʦʢè, ʠʩʯʝʟʘʝʪ çʭʣʶʧʘʶʱʠʡ ʪʨʝʤʦʨè. ɺ ʪʝʨʤʠʥʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʟʨʘʯʢʠ ʨʘʩʰʠʨʝʥʳ ʠ ʥʝ ʨʝʘʛʠʨʫʶʪ ʥʘ ʩʚʝʪ. ʅʘʨʫʰʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʠ ʦʩʦʙʝʥʥʦ ʢʦʘʛʫʣʦʛʨʘʤʤʳ ʚʝʩʴʤʘ ʦʪʯʝʪʣʠʚʳ, ʥʦ ʦʥʠ ʣʠʰʴ 

ʜʦʧʦʣʥʷʶʪ ʷʨʢʫʶ ʢʣʠʥʠʯʝʩʢʫʶ ʩʠʤʧʪʦʤʘʪʠʢʫ, ʢʦʪʦʨʘʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʜʦʩʪʘʪʦʯʥʘ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʨʘʜʘʮʠʠ ʆʇʕ. ʋʩʣʦʚʥʦ ʚʳʜʝʣʷʝʪʩʷ ʨʘʥʥʷʷ ʠ ʧʦʟʜʥʷʷ ʧʝʯʝʥʦʯʥʘʷ 

ʢʦʤʘ. ʈʘʥʥʷʷ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʧʝʨʚʳʝ 10 - 14 ʜʥʝʡ ʙʦʣʝʟʥʠ, ʧʦʟʜʥʷʷ ï ʧʦʟʞʝ 14-ʛʦ 

ʜʥʷ. ʏʘʩʪʦʪʘ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ɻɺ ʩʦʩʪʘʚʣʷʝʪ 0,5 -2% [11]. ʊʘʢ ʞʝ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʥʠʞʝʥʠʝ ʙʝʣʢʦʚʦ-ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ, ʙʠʣʠʨʫʙʠʥ-

ʬʝʨʤʝʥʪʥʦʡ ʜʠʩʩʦʮʠʘʮʠʝʡ (ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ ɸʣɸʊ ʠ ɸʩɸʊ ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʟʘ ʩʯʝʪ ʢʘʢ ʝʛʦ ʩʚʷʟʘʥʥʦʡ, ʪʘʢ ʠ ʩʚʦʙʦʜʥʦʡ 

ʬʨʘʢʮʠʡ) [15]. 

ʌʫʣʴʤʠʥʘʥʪʥʘʷ ʬʦʨʤʘ ɺɻɺ ʯʘʱʝ ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʯʝʪʘʥʥʳʤ ʜʝʡʩʪʚʠʝʤ HBV 

ʠ HDV (70ï90%) ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʩʪʨʳʤ ʪʷʞʝʣʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʧʝʯʝʥʠ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʝʝ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ, ʢʦʘʛʫʣʦʧʘʪʠʝʡ (ʤʝʞʜʫʥʘʨʦʜʥʦʝ 

ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ï ʄʅʆ >1,5, ʧʨʦʪʨʦʤʙʠʥʦʚʳʡ ʠʥʜʝʢʩ ï ʇʊʀ <40%) 

ʠ/ʠʣʠ ʵʥʮʝʬʘʣʦʧʘʪʠʝʡ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʫʢʘʟʘʥʠʡ ʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʫʶ 

ʧʘʪʦʣʦʛʠʶ ʧʝʯʝʥʠ [18,19]. 

ʆʩʥʦʚʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ HBV-ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʠʥʬʠʮʠʨʦʚʘʥʠʷ HBV: HBsAg, ʘʥʪʠ-ʅɺʩor 

IgM ʠ IgG, HBeAg, ʘʥʪʠ-ʅɺʝAg ʠ ʘʥʪʠ-HBsAg [2,21,20,7]. HBsAg ʥʘʯʠʥʘʝʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʚ ʩʳʚʦʨʦʪʢʝ ʚ ʩʨʦʢʠ ʦʪ 2 ʥʝʜʝʣʴ ʜʦ 2 ʤʝʩʷʮʝʚ ʜʦ ʧʦʷʚʣʝʥʠʷ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ. ɸʥʪʠ-ʅɺʩor IgM ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʠ ʧʦʚʳʰʝʥʠʝʤ 

ʘʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʘʤʠʥʘʟ ʩʳʚʦʨʦʪʢʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʚʳʩʦʢʦʤ ʪʠʪʨʝ ʚʳʷʚʣʷʶʪʩʷ 

ʘʥʪʠ-ʅɺʩor Igʄ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʩʳʚʦʨʦʪʢʝ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʜʦ 1 

ʛʦʜʘ; ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʦʤʠʥʠʨʫʶʪ ʘʥʪʠ-ʅɺʩor IgG. ɸʥʪʠ-ʅɺʩor IgG ʤʦʛʫʪ 

ʧʝʨʩʠʩʪʠʨʦʚʘʪʴ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʧʦʩʣʝ ʦʩʪʨʦʛʦ ʛʝʧʘʪʠʪʘ ʠ ʦʧʨʝʜʝʣʷʪʴʩʷ 
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ʫ ʚʩʝʭ ʭʨʦʥʠʯʝʩʢʠʭ ʥʦʩʠʪʝʣʝʡ. ʆʥʠ ʥʝ ʥʝʩʫʪ ʟʘʱʠʪʥʦʡ ʬʫʥʢʮʠʠ, ʘ ʩʢʦʨʝʝ ʩʣʫʞʘʪ 

ʤʘʨʢʝʨʦʤ ʧʝʨʝʥʝʩʝʥʥʦʡ HBV-ʠʥʬʝʢʮʠʠ. 

ʄʘʨʢʝʨ ʘʢʪʠʚʥʦʡ ʨʝʧʣʠʢʘʮʠʠ - ʅɺʝAg, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʚ ʩʳʚʦʨʦʪʢʝ ʜʦ 

ʥʘʯʘʣʘ ʨʦʩʪʘ ʘʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʘʤʠʥʘʟ [2,20]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʦʙʥʘʨʫʞʝʥʠʷ HɺsAg ʷʚʣʷʝʪʩʷ ʀʌɸ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʷʚʣʷʪʴ ʘʥʪʠʛʝʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 0,05 ʥʛ/ʤʣ. ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʘʥʪʠʪʝʣ ʢ HɺsAg ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʀʌɸ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʩʚʷʟʠ ʩ ʧʨʦʛʨʘʤʤʦʡ ʰʠʨʦʢʦʡ ʚʘʢʮʠʥʘʮʠʠ 

ʧʨʦʪʠʚ ɺɻɺ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠ-ʅɺs ʨʘʟʨʘʙʦʪʘʥ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʤʄɽ ʥʘ 1 ʤʣ. ʆʙʥʘʨʫʞʝʥʠʝ HɺcorAg ʚ 

ʢʨʦʚʠ ʥʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʩʚʦʙʦʜʥʦʡ ʬʦʨʤʝ ʦʥ ʚ ʢʨʦʚʠ ʥʝ 

ʮʠʨʢʫʣʠʨʫʝʪ. ʆʧʨʝʜʝʣʝʥʠʝ ʘʥʪʠʪʝʣ ʢ HɺcorAg ʢʣʘʩʩʘ IgM ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʪ. ʢ. ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʥʦʡ ʨʝʧʣʠʢʘʮʠʠ HBV. ɼʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ HɺcorAg ʠ ʘʥʪʠʪʝʣ ʢ ʥʝʤʫ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʪʚ 

ʸʨʜʦʬʘʟʥʦʛʦ ʠʤʤʫʥʦʘʥʘʣʠʟʘ (ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ, ʨʘʜʠʦʠʤʤʫʥʥʳʡ, 

ʭʠʤʠʦʣʶʤʠʥʝʩʮʝʥʪʥʳʡ). 

ʉʠʩʪʝʤʘ ʅɺʝɸg ʘʥʪʠ-ʅɺʝ ʙʳʣʘ ʦʪʢʨʳʪʘ ʰʚʝʜʩʢʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʃʘʨʩʦʤ 

ʄʘʛʥʠʫʩʦʤ ʚ 1972 ʛ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʥʘʨʫʞʝʥʠʝ ʅɺʝɸg ʠ ʘʥʪʠʪʝʣ ʢ ʥʝʤʫ 

ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʚʘʞʥʳʤ ʚ ʩʚʷʟʠ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʤʫʪʘʥʪʥʳʭ ʬʦʨʤ HBV. 

ʇʦʷʚʣʝʥʠʝ ʅɺʝɸg ʚ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ɺɻɺ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʢʪʠʚʥʫʶ ʨʝʧʣʠʢʘʮʠʶ 

HBV, ʘ ʠʩʯʝʟʥʦʚʝʥʠʝ ʝʛʦ ʠ ʧʦʷʚʣʝʥʠʝ ʘʥʪʠʪʝʣ ʦʙʳʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʢʦʥʯʘʥʠʶ 

ʨʝʧʣʠʢʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʅɺʝɸg-ʧʦʟʠʪʠʚʥʳʤ (ʜʠʢʠʤ) 

ʰʪʘʤʤʦʤ ʚʠʨʫʩʘ. ʆʪʩʫʪʩʪʚʠʝ ʅɺʝɸg ʧʨʠ ʥʘʣʠʯʠʠ ʜʨʫʛʠʭ ʤʘʨʢʝʨʦʚ ʨʝʧʣʠʢʘʮʠʠ 

(ɼʅʂ HBV) ʠ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɸʃʊ ʫʢʘʟʳʚʘʶʪ ʥʘ ʠʥʬʠʮʠʨʦʚʘʥʠʝ pre-

core-ʤʫʪʘʥʪʥʳʤ (ʅɺʝɸg-ʥʝʛʘʪʠʚʥʳʤ) ʰʪʘʤʤʦʤ HBV. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʘʤʧʣʠʬʠʢʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʜʝʪʝʢʮʠʠ ɼʅʂ 

HBV, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 0,001 ʧʛ/ʤʣ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 4Ĭ102 

ʢʦʧʠʡ/ʤʣ. çReal-timeè ʇʎʈ ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʞʥʦ ʠ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʷʪʴ ɼʅʂ HBV ʚ 

ʢʘʯʝʩʪʚʝʥʥʦʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʚʘʨʠʘʥʪʝ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʤʝʪʦʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ, 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʢʦʧʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ɼʅʂ HBV. 

ʇʨʝʜʝʣ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʣʠʯʠʥʝ 3,73Ĭ102 

ʢʦʧʠʡ/ʤʣ [4,16]. ʊʘʢ ʞʝ ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʆɻɺ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʣɸʊ) ʠ 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʩɸʊ) ʙʦʣʴʰʝ 10 ʨʘʟ ʦʪ ʥʦʨʤ, ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ 

ʟʘ ʩʯʝʪ ʩʚʷʟʘʥʥʦʡ ʬʨʘʢʮʠʠ ʧʨʠ ʞʝʣʪʫʰʥʦʤ ʚʘʨʠʘʥʪʝ ʟʘʙʦʣʝʚʘʥʠʷ [15]. 

 ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʛʝʧʘʪʠʪʘ ɺ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʘʢʪʠʚʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʝʢʮʠʠ, ʨʘʟʨʳʚ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʘʢΟʠ 
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ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʫʪʝʡ ʟʘʨʘʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʥʝʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ 

ʠʥʬʝʢʮʠʠ ʟʘ ʩʯʝʪ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ. ʅʝʡʪʨʘʣʠʟʘʮʠʷ 

ʠʩʪʦʯʥʠʢʘ ʠʥʬʝʢʮʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʚʳʷʚʣʝʥʠʝʤ ʚʩʝʭ ʙʦʣʴʥʳʭ ʠ 

ʚʠʨʫʩʦʥʦʩʠʪʝʣʝʡ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠʭ ʣʝʯʝʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ, 

ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 

ʦʢʨʫʞʝʥʠʠ ʙʦʣʴʥʳʭ. ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʙʦʣʴʥʳʭ ʩʦ ʩʢʨʳʪʳʤʠ ʬʦʨʤʘʤʠ HBV-

ʠʥʬʝʢʮʠʠ ʧʨʦʚʦʜʷʪ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘ ʤʘʨʢʝʨʳ ʛʝʧʘʪʠʪʘ ɺ ʛʨʫʧʧ 

ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʠʥʬʠʮʠʨʦʚʘʥʠʷ. ɺ ʥʠʭ ʚʭʦʜʷʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʘʮʠʝʥʪʳ, 

ʧʦʣʫʯʘʚʰʠʝ ʛʝʤʦʪʨʘʥʩʬʫʟʠʠ, ʙʦʣʴʥʳʝ ʩ ʛʝʤʦʙʣʘʩʪʦʟʘʤʠ ʠ ʜʨʫʛʠʤʠ 

ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʮʝʥʪʨʳ 

ʛʝʤʦʜʠʘʣʠʟʘ, ʧʫʥʢʪʳ ʟʘʙʦʨʘ ʠ ʧʝʨʝʣʠʚʘʥʠʷ ʢʨʦʚʠ, ʚʨʘʯʠ-ʩʪʦʤʘʪʦʣʦʛʠ ʠ ʜʨ. ʂ 

ʛʨʫʧʧʘʤ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʟʘʨʘʞʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʠ ʙʣʠʟʢʦʝ ʦʢʨʫʞʝʥʠʝ 

ʠʩʪʦʯʥʠʢʘ ʠʥʬʝʢʮʠʠ ʚ ʩʝʤʝʡʥʳʭ ʦʯʘʛʘʭ, ʜʦʤʘʭ ʨʝʙʝʥʢʘ ʠ ʜʨʫʛʠʭ ʟʘʢʨʳʪʳʭ 

ʜʝʪʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʘ ʤʘʨʢʝʨʳ 

ʛʝʧʘʪʠʪʘ ɺ ʥʘʧʨʘʚʣʷʝʪʩʷ ʵʢʩʪʨʝʥʥʦʝ ʠʟʚʝʱʝʥʠʝ ʚ ʦʨʛʘʥ ʛʦʩʵʧʠʜʥʘʜʟʦʨʘ ʧʦ ʤʝʩʪʫ 

ʞʠʪʝʣʴʩʪʚʘ, ʦʬʦʨʤʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʤʘʨʢʠʨʦʚʢʘ ʚʩʝʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʜʘʥʥʦʤʫ ʙʦʣʴʥʦʤʫ, ʟʘ ʥʠʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʤʝʜʠʮʠʥʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ [3,8]. 

ɺ ʮʝʣʷʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ɺɻɺ ʧʨʦʚʦʜʷʪ ʪʱʘʪʝʣʴʥʳʡ ʦʪʙʦʨ ʜʦʥʦʨʦʚ ʩ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʢʨʦʚʠ ʥʘ ʥʘʣʠʯʠʝ HBsA, ʘ ʚ ʨʷʜʝ ʩʪʨʘʥ ð ʥʘ 

ʥʘʣʠʯʠʝ ɼʅʂ HBV. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʘʢʩʠʤʘʣʴʥʦ ʦʛʨʘʥʠʯʝʥʦ ʯʠʩʣʦ ʧʦʢʘʟʘʥʠʡ 

ʢ ʧʝʨʝʣʠʚʘʥʠʶ ʢʨʦʚʠ, ʪʘʢ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʩʥʳʤ ʛʝʧʘʪʠʪʦʤ 

ʩʦʭʨʘʥʷʝʪʩʷ ʜʘʞʝ ʧʨʠ ʪʱʘʪʝʣʴʥʦʤ ʩʢʨʠʥʠʥʛʝ ʜʦʥʦʨʩʢʦʡ ʢʨʦʚʠ. ɺ ʮʝʣʷʭ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ɺɻɺ ʥʝʦʙʭʦʜʠʤʳ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʦʙʨʘʙʦʪʢʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʘʚʠʣ ʨʘʙʦʪʳ ʤʝʜʠʮʠʥʩʢʠʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʝʨʯʘʪʦʢ, ʤʘʩʦʢ, ʟʘʱʠʪʥʳʭ ʦʯʢʦʚ), ʩʘʥʠʪʘʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʨʝʜʠ 

ʥʘʩʝʣʝʥʠʷ (ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʠʩʢʝ ʧʦʣʦʚʦʛʦ ʟʘʨʘʞʝʥʠʷ, ʨʠʩʢʝ ʟʘʨʘʞʝʥʠʷ ʧʨʠ 

ʚʥʫʪʨʠʚʝʥʥʦʤ ʫʧʦʪʨʝʙʣʝʥʠʠ ʥʘʨʢʦʪʠʢʦʚ), ʦʙʩʣʝʜʦʚʘʥʠʝ ʙʝʨʝʤʝʥʥʳʭ ʥʘ ʥʘʣʠʯʠʝ 

HBsAg. ɹʦʣʴʥʳʭ ʩ ʆɺɻɺ ʛʦʩʧʠʪʘʣʠʟʠʨʫʶʪ ʚ ʧʨʦʬʠʣʴʥʳʝ ʦʪʜʝʣʝʥʠʷ 

ʠʥʬʝʢʮʠʦʥʥʦʡ [15]. 

ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʠʤʤʫʥʠʟʘʮʠʠ ʜʝʪʝʡ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʘʷ ʠʤʤʫʥʠʟʘʮʠʷ ð ʝʜʠʥʩʪʚʝʥʥʳʡ ʠ ʥʘʜʸʞʥʳʡ ʩʧʦʩʦʙ 

ʟʘʱʠʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʝʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʠʣʠ, ʚ ʩʣʫʯʘʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, 

ʨʘʟʚʠʪʠʝ ʣʸʛʢʦʡ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ [18]. HBsAg ï ʵʪʦ ʘʥʪʠʛʝʥ, ʠʩʧʦʣʴʟʫʝʤʳʡ 

ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʛʝʧʘʪʠʪʘ ɺ. ʆʥ ʠʟʛʦʪʦʚʣʷʝʪʩʷ ʠʟ ʜʨʦʞʞʝʡ ʩ 

ʧʦʤʦʱʴʶ ʨʝʢʦʤʙʠʥʘʥʪʥʦʡ ɼʅʂ ï ʪʝʭʥʦʣʦʛʠʠ. ɸʥʪʠʛʝʥ ʜʦʩʪʫʧʝʥ ʢʘʢ 

ʤʦʥʦʧʨʝʧʘʨʘʪ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʚʘʢʮʠʥʘʤʠ [5]. 

ʇʝʨʚʠʯʥʘʷ ʚʘʢʮʠʥʘʮʠʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʨʝʭ ʠʣʠ ʙʦʣʝʝ ʚʥʫʪʨʠʤʳʰʝʯʥʳʭ ʜʦʟ 
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ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʛʝʧʘʪʠʪʘ ɺ, ʚʚʦʜʠʪʩʷ ʚ 0, 1 ʠ 6 ʤʝʩʷʮʝʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʟʠʪʠʚʥʳʡ ʦʪʚʝʪ ʘʥʪʠʪʝʣ ʫ 30ï55% ʚʟʨʦʩʣʳʭ ʚ ʚʦʟʨʘʩʪʝ Ò 40 ʣʝʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʧʝʨʚʦʡ ʜʦʟʳ, ʫ 75% - ʧʦʩʣʝ ʚʪʦʨʦʡ ʜʦʟʳ ʠ > 90% ʧʦʩʣʝ ʪʨʝʪʴʝʡ ʜʦʟʳ. ɼʘʥʥʳʝ 

ʫʨʦʚʥʠ ʦʪʚʝʪʘ ʩʥʠʞʘʶʪʩʷ ʚ ʩʣʫʯʘʝ ʚʚʝʜʝʥʠʷ ʚʘʢʮʠʥʳ ʣʠʮʘʤ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ 

(ʥʘʧʨʠʤʝʨ, < 90% ʫ ʣʠʮ > 40 ʣʝʪ, 75% - ʫ ʪʝʭ, ʢʦʤʫ ʩʪʘʨʰʝ 60 ʣʝʪ). ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʬʘʢʪʦʨʳ ʭʦʟʷʠʥʘ (ʥʘʧʨʠʤʝʨ, ʢʫʨʝʥʠʝ, ʦʞʠʨʝʥʠʝ, ʮʠʨʨʦʟ ʧʝʯʝʥʠ, ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ, ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʷ, ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʪ.ʜ.) ʤʦʛʫʪ ʧʦʚʣʝʯʴ ʟʘ 

ʩʦʙʦʡ ʩʥʠʞʝʥʠʝ ʦʪʚʝʪʘ ʥʘ ʚʘʢʮʠʥʘʮʠʶ [13,20]. ɺ ʂʘʟʘʭʩʪʘʥʝ ʚʘʢʮʠʥʘʮʠʷ ʧʨʦʪʠʚ 

ʚʠʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʘ ɺ ʧʨʦʚʦʜʠʪʩʷ ʥʘ 1-4 ʜʝʥʴ ʞʠʟʥʠ, ʚ 2 ʤʝʩʷʮʘ, ʚ 4 ʤʝʩʷʮʘ [5,21]. 
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ɸʥʥʦʪʘʮʠʷ. ɻʝʤʦʨʨʘʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʚ ʥʝʦʥʘʪʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʪʘʢ ʢʘʢ ʧʨʠʚʦʜʷʪ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʅʝʜʦʦʮʝʥʢʘ 

ʚʠʪʘʤʠʥ-ʂ-ʜʝʬʠʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚ ʛʝʥʝʟʝ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʚ 

ʧʦʩʪʥʝʦʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʦʟʜʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʥʘʟʥʘʯʝʥʠʷ ʥʝʘʜʝʢʚʘʪʥʦʡ ʪʝʨʘʧʠʠ. ɻʝʤʦʨʨʘʛʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

(ʈ-53 ʧʦ ʄʂɹ ʍ) ʚʩʪʨʝʯʘʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ 0,25% ʜʦ 1,5% ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʝʝ 

ʧʨʦʬʠʣʘʢʪʠʢʠ. ʇʨʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʧʘʨʝʥʪʝʨʘʣʴʥʦʤ ʚʚʝʜʝʥʠʠ ʚʠʪʘʤʠʥʘ ʂ 

ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʨʝʙʝʥʢʘ ʵʪʘ ʮʠʬʨʘ ʩʥʠʞʘʝʪʩʷ ʜʦ 0,01%. ɼʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ ʂ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʘʥʦʤʘʣʴʥʳʭ ʬʦʨʤ ʂ-ʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ 

ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʥʘʷ ʬʦʨʤʘ 

ʧʨʦʪʨʦʤʙʠʥʘ - PIVKA-II. ɺ ʩʣʫʯʘʝ ʘʜʝʢʚʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʙʝʥʢʘ ʚʠʪʘʤʠʥʦʤ 

ʂ ʫʨʦʚʝʥʴ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʥʠʞʘʝʪʩʷ ʢʦ 2-3 ʥʝʜʝʣʝ ʞʠʟʥʠ. ɼʘʥʥʳʡ ʪʝʩʪ ʤʦʞʝʪ 

ʧʦʤʦʯʴ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʩʢʨʳʪʦʛʦ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ ʂ, ʦʜʥʘʢʦ ʦʥ ʥʝ ʦʪʥʝʩʝʥ ʢ 

ʦʩʥʦʚʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʤʘʨʢʝʨʘʤ ɻʨɹʅ ʥʘ ʧʨʘʢʪʠʢʝ [1,2,3]. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʇʦʟʜʥʷʷ ɻʨɹʅ, ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ ʂ, ʜʝʬʠʮʠʪ IX 

ʬʘʢʪʦʨʘ, ʛʨʫʜʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ, ʪʨʘʥʟʠʪʦʨʥʳʡ ʭʦʣʝʩʪʘʟ. 
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Abstract. Hemorrhagic disorders in neonatology is an important issue, since 

they lead to serious consequences. Underestimation of vitamin K-deficient States in the 

Genesis of hemorrhagic syndrome in the post-neonatal period may cause late diagnosis 

and inappropriate treatment assignment. Haemorrhagic disease of newborns (R-53 

according to ICD X) occurs with a frequency of 0.25% to 1.5% in the absence of its 

prevention. With preventive parenteral administration of vitamin K after birth, this 

figure is reduced to 0.01%. A vitamin K deficiency accompanied by an increase in the 

level of abnormal forms K-dependent clotting factors, which include 
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decarbauxilirovania form of prothrombin - PIVKA-II. In the case of adequate vitamin 

K levels this figure falls to 2-3 weeks of age. This test can help in diagnosis of latent 

vitamin K deficiency, however, it is not classified as major diagnostic markers Grbn in 

practice [1,2,3]. 

Key words. Late GrBN, vitamin K deficiency, factor IX deficiency, 

breastfeeding, transient cholestasis. 

 

ʎʝʣʴ ʨʘʙʦʪʳ. ʀʟʫʯʠʪʴ ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʧʦʟʜʥʝʡ ʬʦʨʤʳ ɻʨɹʅ ʫ ʜʝʪʝʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʜʠʟʘʡʥʝ ʦʜʥʦʤʦʤʝʥʪʥʦʛʦ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 27 ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʨʪ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2,5 ʥʝʜʝʣʴ ʜʦ 6 ʤʝʩʷʮʝʚ ʟʘ ʧʝʨʠʦʜ ʩ 

2007 ʧʦ 2015 ʛʦʜ. 13 (48%) ʧʘʮʠʝʥʪʦʚ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʣʝʯʝʥʠʠ ʚ ɼʆɻʎ ɻɹʋɿ 

çɺʆʂʆɼè ʩ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʧʦʟʜʥʝʡ ɻʨɹʅ, 14 (52%) ʤʘʣʴʯʠʢʦʚ ʩ 

ʜʠʘʛʥʦʟʦʤ ʛʝʤʦʬʠʣʠʷ ɺ. ɺ ʜʝʪʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ (ɼʆɻʎ) 

13 (48%) ʜʝʪʝʡ ʧʦʩʪʫʧʠʣʠ ʥʘ ʜʦʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʩʣʝ ʢʫʧʠʨʦʚʘʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ (ɺʠʢʘʩʦʣ, ʕʪʘʤʟʠʣʘʪ).  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʟʜʥʷʷ 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʥʦʚʦʨʦʞʜʝʥʥʳʭ (ɻʨɹʅ) ʷʚʣʷʝʪʩʷ ʧʦʣʠʵʪʠʦʣʦʛʠʯʝʩʢʠʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʪʨʝʙʫʝʪ ʵʢʩʪʨʝʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʆʪʷʛʦʱʝʥʥʳʡ ʘʢʫʰʝʨʩʢʠʡ ʘʥʘʤʥʝʟ ʚʦ ʚʨʝʤʷ ʜʘʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʳʣ 

ʚʳʷʚʣʝʥ ʫ 17 (63%) ʞʝʥʱʠʥ: ʫ 5 (29,4%) - ʪʦʢʩʠʢʦʟ, ʫ 5 (29,4%)- ʚʘʨʠʢʦʟʥʘʷ 

ʙʦʣʝʟʥʴ, ʫ 3 (17,6%) - ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʫ 1 (5,9%) - ʣʠʤʬʦʛʨʘʥʫʣʝʤʘʪʦʟ, 

ʫ 1 (5,9%) - ʭʨʦʥʠʯʝʩʢʠʡ ʭʦʣʝʮʠʩʪʠʪ, ʤʠʦʤʘ ʤʘʪʢʠ, ʫ 1 (5,9%)- ʭʨʦʥʠʯʝʩʢʘʷ 

ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʫ 1 (5,9%)- ʜʠʬʬʫʟʥʳʡ ʪʦʢʩʠʯʝʩʢʠʡ ʟʦʙ. ʇʨʠ 

ʠʟʫʯʝʥʠʠ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚʳʷʚʣʝʥʦ, 26 ʧʘʮʠʝʥʪʦʚ (96,2%) ʨʦʜʠʣʠʩʴ ʚ 

ʩʨʦʢ, ʤʘʣʴʯʠʢʦʚ - 20 (74,1%), ʜʝʚʦʯʝʢ - 7 (25,9%), ʠʟ ʥʠʭ ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ ï 12 

(44,4%), ʩʝʣʴʩʢʠʭ - 15 (55,5%). ʇʨʦʬʠʣʘʢʪʠʢʘ ɻʨɹʅ ʚʠʪʘʤʠʥʦʤ ʂ ʚ ʨʦʜʜʦʤʝ ʥʝ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʫ 100% ʜʝʪʝʡ. 19 (70,4%) ʜʝʪʝʡ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʛʨʫʜʥʦʤ 

ʚʩʢʘʨʤʣʠʚʘʥʠʠ, 6 (22,2%) - ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ, 2 (7,4%) - ʥʘ ʩʤʝʰʘʥʥʦʤ. 

ʇʦʟʜʥʠʡ ʚʘʨʠʘʥʪ ɻʨɹʅ ʫ 15 ʧʘʮʠʝʥʪʦʚ (55,6%) ʜʝʙʶʪʠʨʦʚʘʣ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 

1 ʤʝʩʷʮʘ (ʧʦʩʣʝ 2-ʡ ʥʝʜʝʣʠ), ʫ 9 (33,3%) - ʩ 1 ʜʦ 2 ʤʝʩʷʮʝʚ ʞʠʟʥʠ, ʫ 1 (3,7%) - ʚ 3 

ʤʝʩʷʮʘ, ʫ 2 ʜʝʪʝʡ (7,4%) ʚ 6 ʤʝʩʷʮʝʚ. ʄʘʥʠʬʝʩʪʘʮʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʚʠʜʝ 

ʢʨʦʚʦʪʝʯʝʥʠʷ ʠʟ ʤʝʩʪ ʠʥʲʝʢʮʠʡ ʦʪʤʝʯʘʣʘʩʴ ʫ 10 ʜʝʪʝʡ (37%), ʫ 5 (18,6%) ʠʟ ʤʝʩʪ 

ʩʢʘʨʠʬʠʢʘʮʠʠ, ʫ 6 (22,2%) - ʨʚʦʪʘ ʩ ʧʨʠʤʝʩʴʶ ʢʨʦʚʠ, ʫ 1 (3,7%) ʥʦʩʦʚʦʝ 

ʢʨʦʚʦʪʝʯʝʥʠʝ, ʫ 4 (14,8%) ʠʟ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʫ 1 (3,7) ï ʤʝʣʝʥʘ. 4 ʨʝʙʝʥʢʘ 

ʧʦʩʪʫʧʠʣʠ ʚ ʪʷʞʝʣʦʤ ʩʦʩʪʦʷʥʠʠ: 1 (3,7%) - ʩ ʦʙʰʠʨʥʦʡ ʛʝʤʘʪʦʤʦʡ ʚ ʣʝʚʦʡ 
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ʧʦʣʦʚʠʥʝ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, 3 (11,1%) - ʩ ʢʨʦʚʦʠʟʣʠʷʥʠʝʤ ʚ ʛʦʣʦʚʥʦʡ ʤʦʟʛ. ʋ 8 

(29,6%) ʧʘʮʠʝʥʪʦʚ ʧʦʟʜʥʷʷ ɻʨɹʅ ʧʨʦʷʚʠʣʘʩʴ ʥʘ ʬʦʥʝ ʨʘʟʚʠʪʠʷ ʪʨʘʥʟʠʪʦʨʥʦʛʦ 

ʭʦʣʝʩʪʘʟʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ ɼʆɻʎ: ʘʥʝʤʠʷ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 6 (22,2%) ʜʝʪʝʡ. ɺ ʢʦʘʛʫʣʦʛʨʘʤʤʝ ʫ 13 (48%) 

ʧʘʮʠʝʥʪʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʛʝʤʦʩʪʘʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ, ʚʳʷʚʣʝʥʦ 

ʧʦʚʳʰʝʥʠʝ ɸʏʊɺ ʠ ʥʦʨʤʘʣʴʥʦʝ ʧʨʦʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ (ʇɺ), ʫ 14 ʜʝʪʝʡ (52%), 

ʧʦʩʪʫʧʠʚʰʠʭ ʩ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ - ʧʦʚʳʰʝʥʠʝ ɸʏʊɺ, ʫʜʣʠʥʝʥʠʝ ʇɺ 

ʚ 1,5 ʨʘʟʘ. ʋʨʦʚʝʥʴ ʢʦʣʝʙʘʥʠʷ IX ʬʘʢʪʦʨʘ: ʫ 2 ʜʝʪʝʡ (12,5%) ʚʘʨʴʠʨʦʚʘʣ ʚ 

ʧʨʝʜʝʣʘʭ 10-20%, ʫ 6 (37,5%) ʜʝʪʝʡ ʚ ʧʨʝʜʝʣʘʭ 21-40%, ʫ 5 (31,3%) ʚ ʧʨʝʜʝʣʘʭ 41-

60%, ʫ 3 (18,7%) ʜʝʪʝʡ - 61-80%. ʋʨʦʚʝʥʴ VIII  ʬʘʢʪʦʨʘ ʫ ʚʩʝʭ ʜʝʪʝʡ ʙʳʣ ʚ ʥʦʨʤʝ. 

ʋ 8 (29,6%) ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ɸʣʊ, ɸʩʊ ʚ 1,5 ʨʘʟʘ ʠ ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʘʪʘʟʳ ʚ 1,75 ʨʘʟʘ (ʠʟ ʥʠʭ 6 ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʥʘ ʛʨʫʜʥʦʤ ʚʩʢʘʨʤʣʠʚʘʥʠʠ, 2 ʥʘ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤ). ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʪʨʘʥʟʠʪʦʨʥʳʤ ʭʦʣʝʩʪʘʟʦʤ ʙʳʣʠ 

ʛʠʧʦʢʦʘʛʫʣʷʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʘʛʫʣʦʛʨʘʤʤʝ - ʧʦʚʳʰʝʥʠʝ ɸʏʊɺ, ʫ 2-ʭ 

(7,4%)- ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ IX ʬʘʢʪʦʨʘ ʠ ʫʜʣʠʥʝʥʠʝ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ 

(ʇɺ).  

ɼʣʷ ɻʨɹʅ ʭʘʨʘʢʪʝʨʥʦ ʫʜʣʠʥʝʥʠʝ ʇɺ ʥʘ ʬʦʥʝ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʬʠʙʨʠʥʦʛʝʥʘ. ɼʠʘʛʥʦʟ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʦʨʤʘʣʠʟʘʮʠʝʡ ʇɺ ʠ 

ʧʨʝʢʨʘʱʝʥʠʝʤ ʢʨʦʚʦʪʝʯʝʥʠʷ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʠʪʘʤʠʥʘ ʂ. 

ʄʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʙʳʣʘ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʢʫʧʠʨʦʚʘʥʠʝ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʛʝʤʦʩʪʘʟʘ, ʢʦʨʨʝʢʮʠʶ 

ʘʥʝʤʠʠ. ʉ ʛʝʤʦʩʪʘʪʠʯʝʩʢʦʡ ʮʝʣʴʶ 14 (52%) ʧʘʮʠʝʥʪʘʤ ʧʨʠʤʝʥʷʣʠ ʚʠʪʘʤʠʥ ʂ3 ï 

1% ʨʘʩʪʚʦʨ ʄʝʥʘʜʠʦʥʘ ʥʘʪʨʠʷ ʙʠʩʫʣʴʬʠʪʘ ï (ɺʠʢʘʩʦʣ) çʆɸʆ ɹʠʦʩʠʥʪʝʟ 

(ʈʦʩʩʠʷ)è ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʠʨʦʚʢʝ ʧʦ 2-5 ʤʛ/ʢʛ/ʩʫʪ, ʩʚʝʞʝʟʘʤʦʨʦʞʝʥʥʫʶ 

ʧʣʘʟʤʫ (ʉɿʇ) ʚ ʜʦʟʠʨʦʚʢʝ 15-20 ʤʣ/ʢʛ. ʇʨʠ ʚʳʧʠʩʢʝ ʠʟ ʩʪʘʮʠʦʥʘʨʘ ʫ ʚʩʝʭ ʜʝʪʝʡ 

ʥʦʨʤʘʣʠʟʦʚʘʣʠʩʴ ɸʏʊɺ ʠ ʇɺ, ʫ 14 (52%) ʤʘʣʴʯʠʢʦʚ ʩʦʭʨʘʥʷʣʦʩʴ ʩʥʠʞʝʥʠʝ IX 

ʬʘʢʪʦʨʘ. ɺ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ ʜʠʩʧʘʥʩʝʨʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʫ ʚʩʝʭ ʜʝʪʝʡ ʨʝʮʠʜʠʚʦʚ 

ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʦʪʤʝʯʘʣʦʩʴ, ʚ ʢʦʘʛʫʣʦʛʨʘʤʤʝ ʦʪʤʝʯʝʥʘ ʥʦʨʤʘʣʠʟʘʮʠʷ ʚʩʝʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʠʩʢʣʶʯʠʪʴ ʜʠʘʛʥʦʟ ʛʝʤʦʬʠʣʠʷ ɺ ʫ ʚʩʝʭ ʤʘʣʴʯʠʢʦʚ. 

ɺʳʚʦʜʳ. ɻʨʫʜʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ, ʪʨʘʥʟʠʪʦʨʥʳʡ ʭʦʣʝʩʪʘʟ ʷʚʣʷʶʪʩʷ 

ʫʩʫʛʫʙʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʧʦʟʜʥʝʡ ɻʨɹʅ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʝʝ 

ʧʨʦʬʠʣʘʢʪʠʢʠ. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʪʨʘʥʟʠʪʦʨʥʦʛʦ ʭʦʣʝʩʪʘʟʘ ʫ ʜʝʪʝʡ, ʦʙʷʟʘʪʝʣʴʥʦ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘ ʤʘʨʢʝʨʳ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ ʂ, ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ ʚʠʪʘʤʠʥʘ ʂ. ɸʢʪʠʚʥʦʩʪʴ IX ʬʘʢʪʦʨʘ ʜʦʩʪʠʛʘʝʪ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʯʝʨʝʟ 3-9 ʤʝʩʷʮʘ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʨʝʙʝʥʢʘ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ɸʏʊɺ, ʩʥʠʞʝʥʠʠ VIII , 

IX  ʬʘʢʪʦʨʦʚ ʧʦʢʘʟʘʥʦ ʧʝʨʝʣʠʚʘʥʠʝ ʉɿʇ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʷʤʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʧʣʘʟʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ. ʉʢʨʠʥʠʥʛʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʩʠʩʪʝʤʳ 
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ʛʦʤʝʦʩʪʘʟʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ: ʯʠʩʣʦ ʪʨʦʤʙʦʮʠʪʦʚ, ʚʨʝʤʷ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʚʨʝʤʷ 

ʩʚʝʨʪʳʚʘʝʤʦʩʪʠ ʢʨʦʚʠ, ʇɺ, ɸʏʊɺ.  
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ʘʢʘʜʝʤʠʠ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. ʆʙʦʟʥʘʯʝʥʘ 

ʧʨʦʙʣʝʤʘ ʦʪʦʨʚʘʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʦʪ ʨʝʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʈʘʩʩʤʦʪʨʝʥʦ ʟʥʘʯʝʥʠʝ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʟʚʝʥʘ ʩʠʩʪʝʤʳ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʋʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʇʝʨʤʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ. 

 

TO THE QUESTION OF CARRYING OUT EDUCATIONAL PRACTICE OF 

STUDENTS OF FACULTY OF CORRESPONDENCE COURSE IN THE 

PERM STATE PHARMACEUTICAL ACADEMY  

Chirkova M.V.   

Kylosova I.A.  

Hvolis E.A.  

Summary. Article is devoted to the organization of educational practice of 

students of faculty of correspondence course in the Perm state pharmaceutical academy 

at the pharmaceutical enterprises of Perm Krai. The problem of isolation of process of 

training from real production is designated. Value of educational practice as main link 

of system of continuous professional education is considered. 

Keywords. Educational practice, pharmaceutical enterprises, Perm state 

pharmaceutical academy. 

 

ʃʶʙʘʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʚ ʧʨʠʚʣʝʯʝʥʠʠ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʦʡ ʠʟ 

ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʨʘʟ ʠ ʷʚʣʷʝʪʩʷ ʦʪʦʨʚʘʥʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʦʙʫʯʝʥʠʷ ʦʪ ʨʝʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [1]. ʇʦʵʪʦʤʫ ʫʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ, ʧʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʟʚʝʥʦʤ ʩʠʩʪʝʤʳ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʜʣʷ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. 

ʋʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ ï ʵʪʦ ʘʢʪʠʚʥʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʚ ʭʦʜʝ 

ʢʦʪʦʨʦʡ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʫʤʝʥʠʷ ʨʘʙʦʪʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʦʧʠʨʘʷʩʴ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ ʠ ʧʣʘʥʳ. ʇʨʘʢʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʵʣʝʤʝʥʪʦʚ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʪʝʩʥʳʤ ʦʙʨʘʟʦʤ ʩʚʷʟʘʥʘ ʩ ʜʨʫʛʠʤʠ ʬʦʨʤʘʤʠ ʦʙʫʯʝʥʠʷ.  

ʇʨʘʢʪʠʢʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʩʪʠ ʦʙʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ 

ʦʨʛʘʥʠʟʘʮʠʠ ʬʘʨʤʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʨʘʙʦʪʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʪʴ ʙʫʜʫʱʝʤʫ ʩʧʝʮʠʘʣʠʩʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʢ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʟʘʢʨʝʧʣʷʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʘʢʘʜʝʤʠʠ [2], ʜʘʶʪʩʷ ʯʝʪʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʭʘʨʘʢʪʝʨʝ 

ʧʨʝʜʩʪʦʷʱʝʡ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʟʚʦʣʷʝʪ ʫʞʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʘʜʘʧʪʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ 

ʩʪʫʜʝʥʪʦʚ ʢ ʫʩʣʦʚʠʷʤ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 
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ʇʦʜʛʦʪʦʚʢʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʧʨʦʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ ʦʩʥʦʚʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʳʤ 

ʫʯʝʙʥʳʤ ʧʣʘʥʦʤ ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʘʢʘʜʝʤʠʠè ʄɿ ʈʌ. ɺ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʥʦʚʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ [3], ʫʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ ʧʦ ʦʙʱʝʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚʢʣʶʯʝʥʘ ʚ ʨʘʙʦʯʫʶ ʫʯʝʙʥʫʶ ʧʨʦʛʨʘʤʤʫ ʩʪʫʜʝʥʪʦʚ 6 ʢʫʨʩʘ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʘʢʪʠʢʠ ʩʦʩʪʘʚʣʷʝʪ 1 ʠ 1/3 ʥʝʜʝʣʠ.  

ʎʝʣʴ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ -  ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʧʳʪʘ, ʚʢʣʶʯʘʷ ʫʤʝʥʠʝ ʦʙʦʩʥʦʚʳʚʘʪʴ ʩʪʘʜʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʪʘʜʠʡʥʳʡ ʢʦʥʪʨʦʣʴ ʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʩʪʫʜʝʥʪʫ ʚʦ ʚʨʝʤʷ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦʤʝʥʢʣʘʪʫʨʥʳʤ ʩʧʠʩʢʦʤ 

ʧʨʝʧʘʨʘʪʦʚ, ʚʳʧʫʩʢʘʝʤʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ;  

- ʩʦʩʪʘʚʠʪʴ ʩʭʝʤʳ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʦʨʷʜʢʦʤ ʧʨʦʚʝʜʝʥʠʷ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʳʨʴʷ, 

ʫʧʘʢʦʚʦʯʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʨʳ; 

- ʠʟʫʯʠʪʴ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʧʦ ʚʦʟʜʫʭʦ- ʠ ʚʦʜʦʧʦʜʛʦʪʦʚʢʝ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʣʝʡ, ʘʪʪʝʩʪʘʮʠʠ ʯʠʩʪʳʭ ʧʦʤʝʱʝʥʠʡ, ʧʦʜʛʦʪʦʚʢʝ ʧʝʨʩʦʥʘʣʘ 

ʜʣʷ ʨʘʙʦʪʳ ʚ ʧʦʤʝʱʝʥʠʷʭ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʯʠʩʪʦʪʳ; 

- ʠʟʫʯʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʩʚʦʠʪʴ ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ; 

- ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʩʦʩʪʦʷʥʠʝʤ ʜʝʣ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʀʟʫʯʠʪʴ ʩʠʩʪʝʤʫ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʛʘʟʦʦʙʨʘʟʥʳʭ 

ʚʳʙʨʦʩʦʚ, ʫʟʥʘʪʴ ʩʧʦʩʦʙʳ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʦʡ ʦʩʫʱʝʩʪʚʣʷʶʪ ʢʫʨʘʪʦʨʳ 

- ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʢʘʬʝʜʨʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʣʝʢʘʨʩʪʚ ʩ ʢʫʨʩʦʤ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʤʝʪʦʜʠʩʪ ʧʨʘʢʪʠʢʠ ʦʪ ʢʘʬʝʜʨʳ ʠ ʟʘʤʝʩʪʠʪʝʣʴ 

ʜʝʢʘʥʘ ʧʦ ʧʨʘʢʪʠʢʝ ʦʪ ʘʢʘʜʝʤʠʠ.  

ʅʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʦʟʣʘʛʘʝʪʩʷ ʨʷʜ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʢʠ [4]: 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʣʘʥʝ ʚʩʝʭ ʚʠʜʦʚ ʧʨʘʢʪʠʢ ʩ 

ʫʯʝʪʦʤ ʜʦʛʦʚʦʨʦʚ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ; 

- ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʦʚ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʧʨʦʚʝʜʝʥʠʝ ʧʨʘʢʪʠʢʠ; 

- ʩʦʚʤʝʩʪʥʦ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ - ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʧʨʘʢʪʠʢʠ, ʩʦʛʣʘʩʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤ ʠ ʧʣʘʥʠʨʫʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

- ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʘʢʪʠʢʦʡ; 
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- ʢʦʥʪʨʦʣʴ ʟʘ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʛʨʘʤʤ ʠ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʢʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʠ 

ʥʦʨʤʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʨʘʩʣʝʚʳʤʠ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ ʦʙʱʠʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʦʩʚʦʝʥʥʳʭ ʩʪʫʜʝʥʪʘʤʠ ʚ ʭʦʜʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢʠ. 

ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ɹɸɼʦʚ ʫʯʝʙʥʘʷ 

ʧʨʘʢʪʠʢʘ ʩʪʫʜʝʥʪʦʚ ʌɿʆ ʦʨʛʘʥʠʟʦʚʘʥʘ ʥʘ ʙʘʟʘʭ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʛ. ʇʝʨʤʠ ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʪʘʢʠʭ ʢʘʢ: ɿɸʆ çʄʝʜʠʩʦʨʙè, ʬʠʣʠʘʣ ʌɻʋʇ ʅʇʆ 

çʄʠʢʨʦʛʝʥè ʄɿ ʈʌ çʇʝʨʤʩʢʦʝ ʅʇʆ çɹʠʦʤʝʜè, ɿɸʆ çʀʥʩʪʠʪʫʪ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡè, ɸʇʂ çɸʧʠʬʠʪʦʛʨʫʧʧè ʠ ʜʨ. ʉʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨʳ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʣʝʢʘʨʩʪʚ ʩ ʢʫʨʩʦʤ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʦʷʥʥʦ ʚʝʜʝʪʩʷ 

ʧʦʠʩʢ ʥʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʛʦʪʦʚʳʭ ʧʨʠʥʷʪʴ ʩʪʫʜʝʥʪʦʚ ʥʘ ʧʨʘʢʪʠʢʫ. 

ʋʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, 

ʵʢʩʢʫʨʩʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʩʪʫʜʝʥʪʘ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʧʨʘʢʪʠʢʠ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʤʝʪʦʜʠʩʪ ʦʪ ʢʘʬʝʜʨʳ ʦʙʷʟʘʪʝʣʴʥʦ 

ʧʨʦʚʦʜʠʪ ʠʥʩʪʨʫʢʪʘʞ ʩʪʫʜʝʥʪʦʚ ʧʦ ʧʨʘʚʠʣʘʤ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʭʨʘʥʝ ʪʨʫʜʘ 

ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ɿʥʘʢʦʤʠʪ ʩ ʧʦʨʷʜʢʦʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢʠ, ʛʨʘʬʠʢʦʤ ʵʢʩʢʫʨʩʠʡ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʦʪʯʝʪʥʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ, ʬʦʨʤʦʡ ʚʝʜʝʥʠʷ ʨʘʙʦʯʠʭ ʟʘʧʠʩʝʡ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʩʪʫʜʝʥʪʦʚ 

ʧʦʩʝʱʘʝʪ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺʦ ʚʨʝʤʷ ʧʨʘʢʪʠʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʨʠʥʠʤʘʶʱʝʡ ʩʪʦʨʦʥʳ ʟʥʘʢʦʤʷʪ 

ʩʪʫʜʝʥʪʦʚ ʩʦ ʰʪʘʪʦʤ ʠ ʩʪʨʫʢʪʫʨʦʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʳʧʫʩʢʘʝʤʦʡ ʥʦʤʝʥʢʣʘʪʫʨʦʡ 

ʧʨʝʧʘʨʘʪʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʮʝʭʝ ʠʣʠ ʥʘ ʫʯʘʩʪʢʝ ʧʨʦʚʦʜʷʪ ʨʘʟʙʦʨ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʧʨʠʙʦʨʦʚ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʪʯʝʪʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʜʥʝʚʥʠʢ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʪʯʝʪ 

ʧʦ ʵʢʩʢʫʨʩʠʠ (ʥʘʟʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʝʨʩʦʥʘʣ, ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ, ʜʦʢʫʤʝʥʪʘʮʠʷ), 

ʥʦʤʝʥʢʣʘʪʫʨʥʳʡ ʩʧʠʩʦʢ ʧʨʝʧʘʨʘʪʦʚ, ʚʳʧʫʩʢʘʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʝʤ. ʆʙʷʟʘʪʝʣʴʥʳʤ 

ʨʘʟʜʝʣʦʤ ʦʪʯʝʪʘ ʷʚʣʷʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ ʩʪʫʜʝʥʪʘ: ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦ 

ʨʘʟʥʳʤ ʪʝʤʘʤ; ʩʦʩʪʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʧʧʘʨʘʪʫʨʥʳʭ ʩʭʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩ ʫʢʘʟʘʥʠʝʤ: 

- ʚʠʜʦʚ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʦʩʪʘʜʠʡʥʦʛʦ ʢʦʥʪʨʦʣʷ, 

- ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

- ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪ.ʜ. 

ʊʝʢʫʱʠʡ ʢʦʥʪʨʦʣʴ ʧʦ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʬʦʨʤʘʭ: 

ʬʠʢʩʘʮʠʷ ʧʦʩʝʱʝʥʠʡ, ʩʦʙʝʩʝʜʦʚʘʥʠʝ ʧʦ ʚʳʧʦʣʥʝʥʥʳʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʟʘʜʘʥʠʷʤ, ʚʢʣʶʯʘʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʠ ʚʳʧʦʣʥʝʥʠʝ ʨʘʩʯʝʪʦʚ. ɼʥʝʚʥʠʢʠ ʧʦ ʧʨʘʢʪʠʢʝ 

ʩʪʫʜʝʥʪʳ ʌɿʆ ʩʜʘʶʪ ʥʘ ʢʘʬʝʜʨʫ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ.  
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ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʘʪʪʝʩʪʘʮʠʠ ʧʦ ʦʢʦʥʯʘʥʠʠ ʧʨʘʢʪʠʢʠ ʩʜʘʝʪʩʷ 

ʟʘʯʝʪ ʚ ʚʠʜʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʦʙʝʩʝʜʦʚʘʥʠʷ ʠʣʠ ʧʨʦʚʦʜʠʪʩʷ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʩʪʫʜʝʥʪʦʚ. ɺʦʧʨʦʩʳ ʢ ʟʘʯʝʪʫ ʚʢʣʶʯʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ; ʟʥʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʩʠʩʪʝʤ ʧʦʜʛʦʪʦʚʢʠ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ ʥʘ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ; ʫʧʘʢʦʚʢʫ ʠ ʤʘʨʢʠʨʦʚʢʫ ʛʦʪʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ; 

ʧʦʨʷʜʦʢ ʧʨʠʝʤʢʠ ʧʨʝʧʘʨʘʪʦʚ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʘ ʩʢʣʘʜ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʨʷʜʦʢ ʦʪʛʨʫʟʢʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʨʷʜʦʢ 

ʧʨʦʚʝʜʝʥʠʷ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʳʨʴʷ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ.ʜ. ɿʘʯʝʪ 

ʧʦ ʧʨʘʢʪʠʢʝ ʚʳʩʪʘʚʣʷʝʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚ ʚʝʜʦʤʦʩʪʴ ʠ ʚ ʟʘʯʝʪʥʫʶ ʢʥʠʞʢʫ. 

ɺ ʩʚʷʟʠ ʩ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʳ 

ʦʙʫʯʝʥʠʷ ʩ 2016/17 ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʩʳʣʘʪʴ ʜʥʝʚʥʠʢ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. ʊʘʢʞʝ ʩ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʬʦʨʤʳ 

ʦʙʫʯʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʚʚʝʩʪʠ ʚʳʧʦʣʥʝʥʠʝ ʪʝʩʪʦʚ 

ʚ ʨʝʞʠʤʝ ʦʥ-ʣʘʡʥ. ʅʘ ʢʘʬʝʜʨʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʣʝʢʘʨʩʪʚ ʩ ʢʫʨʩʦʤ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʝ, 

ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʘʜʘʧʪʠʨʦʚʘʪʴ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʥʝʩʪʠ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʠʟ ʪʝʦʨʠʠ ʚ ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʧʨʦʚʝʨʠʪʴ ʢʘʯʝʩʪʚʦ ʫʩʚʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. ʇʨʘʢʪʠʢʘ ʧʦʤʦʛʘʝʪ 

ʩʪʫʜʝʥʪʘʤ ʧʨʦʙʫʜʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠʥʪʝʨʝʩʳ, ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʚʳʙʦʨʦʤ 

ʙʫʜʫʱʝʛʦ ʤʝʩʪʘ ʨʘʙʦʪʳ, ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʚʘʞʥʳʝ ʢʘʯʝʩʪʚʘ ʙʫʜʫʱʝʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 
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ɿʘʚ. ʃʘʙʦʨʘʪʦʨʠʠ ʙʠʦʭʠʤʠʠ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʙ.ʥ., ʌɻɹʋ çʈʅʎ çɺʊʆè 

ʠʤ. ɸʢʘʜ. ɻ.ɸ. ʀʣʠʟʘʨʦʚʘè ʄɿ ʈʌɸʥʥʦʪʘʮʠʷ.  

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʳ ʩʳʚʦʨʦʪʦʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ VEGF-

C, IGF-1 ʠ ʨʝʮʝʧʪʦʨʦʚ VEGF-R2, VEGF-R3, sVEGF-R1 ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʥʝʩʦʚʝʨʰʝʥʥʳʤ ʦʩʪʝʦʛʝʥʝʟʦʤ ʥʘ ʵʪʘʧʘʭ ʣʝʯʝʥʠʷ ʘʧʧʘʨʘʪʦʤ ɻ.ɸ. ʀʣʠʟʘʨʦʚʘ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 3 ʜʦ 17 ʣʝʪ. ʂʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 68 ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʘʢʪʦʨʘ ʨʦʩʪʘ VEGF-C ʠ ʨʝʮʝʧʪʦʨʘ sVEGF-R1 ʚ 

ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʠ ʜʝʪʝʡ ʩ ʥʝʩʦʚʝʨʰʝʥʥʳʤ ʦʩʪʝʦʛʝʥʝʟʦʤ ʜʦ ʠ ʥʘ ʵʪʘʧʘʭ 

ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 42-54 ʧʛ/ʤʣ. ʆʙʥʘʨʫʞʝʥ ʥʝʜʦʩʪʘʪʦʢ ʨʝʮʝʧʪʦʨʘ ʬʘʢʪʦʨʘ 

ʨʦʩʪʘ VEGF-C - VEGF-R3. ʅʝʜʦʩʪʘʪʦʢ ʨʝʮʝʧʪʦʨʘ VEGF-R3 ʩʦʧʨʦʚʦʞʜʘʣʩʷ 

ʩʥʠʞʝʥʠʝʤ ʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʦʜʝʨʞʘʥʠʷ ʬʘʢʪʦʨʘ ʨʦʩʪʘ IGF-1. ɿʥʘʯʝʥʠʝ VEGF-

R2 ʠ ʥʘ ʜʦʦʧʝʨʘʮʠʦʥʥʦʤ ʵʪʘʧʝ ʠ ʚʦ ʚʨʝʤʷ ʣʝʯʝʥʠʷ ʙʳʣʦ ʚ 2,3 - 3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ 

ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʥʝʩʦʚʝʨʰʝʥʥʳʡ ʦʩʪʝʦʛʝʥʝʟ, ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʳʝ 

ʬʘʢʪʦʨʳ ʨʦʩʪʘ, ʚʘʩʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʨʦʩʪʘ, ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ, 

ʨʝʮʝʧʪʦʨʳ ʢ ʬʘʢʪʦʨʘʤ ʨʦʩʪʘ. 
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Abstract. Studied serum concentrations of the growth factors VEGF-C, IGF-1 

and receptors VEGF-R2, VEGF-R3, sVEGF-R1 in patients with osteogenesis 

imperfecta on the stages of the treatment apparatus of G. A. Ilizarov in age from 3 to 

17 years. The control group consisted of 68 healthy children. It is established that the 

concentration of the growth factor VEGF-C and of the receptor sVEGF-R1 in the blood 

of healthy children and children with osteogenesis imperfecta before and during 

treatment process is less than 42-54 PG/ml. Discovered a lack of receptor growth factor 

VEGF-C - VEGF-R3. The lack of the receptor VEGF-R3 was associated with a 

reduction in serum content of the growth factor IGF-1. The value of VEGF-R2 and at 

the preoperative stage and at the time of treatment was 2.3 - 3 times higher than in 

healthy children.  

Keywords. osteogenesis imperfecta, insulin-like growth factors, vascular 

endothelial growth factors, serum, receptors for growth factors. 

ɺʚʝʜʝʥʠʝ 

ʀʥʩʫʣʠʥʦʧʦʜʦʙʥʳʝ (IGF, ʀʇʌʈ) ʠ ʚʘʩʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʨʦʩʪʘ 

(VEGF) ʩʭʦʞʠ ʧʦ ʤʝʭʘʥʠʟʤʫ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʬʘʢʪʦʨʘ ʧʫʪʝʤ ʜʠʬʬʫʟʠʠ [1]. ʆʥʠ ʩʚʷʟʳʚʘʶʪʩʷ ʩʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʢʣʝʪʦʯʥʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʢʣʝʪʦʢ ʧʨʦʜʫʮʝʥʪʦʚ [5]. 

VEGF-C ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʩʫʜʦʚ, ʩʪʠʤʫʣʠʨʫʝʪ ʤʠʛʨʘʮʠʶ ʠ 

ʧʨʦʣʠʬʝʨʘʮʠʶ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ [7, Olofsson B.; 2, ɻʦʣʝʥʢʦʚ ɸ.ʂ.]. VEGF-

C ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʨʝʮʝʧʪʦʨʘʤʠ VEGF-R3, ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʘʚʪʦʬʦʩʬʦʣʠʨʦʚʘʥʠʝ ʨʝʮʝʧʪʦʨʘ. ɼʘʥʥʳʡ ʬʘʢʪʦʨ ʨʦʩʪʘ ʩʧʦʩʦʙʝʥ ʪʘʢʞʝ 

ʘʢʪʠʚʠʨʦʚʘʪʴ ʨʝʮʝʧʪʦʨ VEGF-R2 [4]. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʘʢʪʦʨ ʨʦʩʪʘ ʠ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʨʝʮʝʧʪʦʨ ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʣʠʤʬʦʛʝʥʝʟ [3]. 

ʈʝʛʫʣʷʮʠʶ ʘʢʪʠʚʥʦʩʪʠ ʚʘʩʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʳʝ ʬʘʢʪʦʨʳ ʨʦʩʪʘ (IGF-1) ʠ ʘʢʪʠʚʠʨʫʶʱʠʝ ʮʠʪʦʢʠʥʳ, 

ʩʧʦʩʦʙʥʳʝ ʫʚʝʣʠʯʠʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʤʈʅʂ, VEGF ʠ VEGF-C [6]. IGF-1 ʜʝʡʩʪʚʫʝʪ 

ʥʘ ʢʣʝʪʢʠ ʤʠʰʝʥʠ ʧʨʠʚʦʜʷ ʢ ʩʪʠʤʫʣʷʮʠʠ ʧʨʦʣʠʬʝʨʘʮʠʠ, ʪʘʢ ʠ ʢ ʫʩʢʦʨʝʥʠʶ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʪʢʘʥʝʡ [8]. IGF-1 ʦʙʣʘʜʘʝʪ ʘʥʘʙʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ 

ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʥʘ ʵʪʘʧʘʭ ʢʦʩʪʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʨʝʛʫʣʠʨʫʝʪ ʘʢʪʠʚʥʦʩʪʴ ʚʘʩʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʜʦʤʠʥʠʨʫʶʪ ʚ ʧʨʦʮʝʩʩʝ ʘʥʛʠʦʛʝʥʝʟʘ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʦ ʚʳʷʚʠʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʠ IGF-1, VEGF-C ʠ ʝʛʦ ʨʝʮʝʧʪʦʨʦʚ VEGF-R2, VEGF-

R3, sVEGF-R1 ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʩʦʚʝʨʰʝʥʥʳʤ ʦʩʪʝʦʛʝʥʝʟʦʤ (ʅʆ) 

ʥʘ ʵʪʘʧʘʭ ʦʩʪʝʦʩʠʥʪʝʟʘ ʘʧʧʘʨʘʪʦʤ ɻ.ɸ. ʀʣʠʟʘʨʦʚʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʈʘʙʦʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʘʥʘʣʠʟʝ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 14 ʧʘʮʠʝʥʪʦʚ ʩ 

ʥʝʩʦʚʝʨʰʝʥʥʳʤ ʦʩʪʝʦʛʝʥʝʟʦʤ, ʧʨʦʭʦʜʷʱʠʝ ʣʝʯʝʥʠʷ ʚ ʌɻɹʋ çʈʅʎ çɺʊʆè ʠʤ. 
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ɸʢʘʜ. ɻ.ɸ. ʀʣʠʟʘʨʦʚʘè ʄɿ ʈʌ. ɺʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣ ʦʪ 3 ʜʦ 17 ʣʝʪ. ɺ 

ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ) ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʳʚʦʨʦʪʢʫ ʢʨʦʚʠ 

68 ʩʫʙʲʝʢʪʠʚʥʦ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʦʪ 3 ʜʦ 17 ʣʝʪ. 

ʅʘ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʦ ʨʘʟʨʝʰʝʥʠʝ ʢʦʤʠʪʝʪʘ ʧʦ ʵʪʠʢʝ ʧʨʠ 

ʌɻɹʋ çʈʅʎ çɺʊʆè ʠʤ. ɸʢʘʜ. ɻ.ɸ. ʀʣʠʟʘʨʦʚʘè.  

ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ 

ʬʠʨʤʳ Thermofisher (ʉʐɸ): ʜʝʪʝʢʪʦʨ Multiscan FC, ʚʩʪʨʷʭʠʚʘʪʝʣʴ Shaker-401, 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʨʦʤʳʚʘʪʝʣʴ ʧʣʘʥʰʝʪ WellWash. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʬʘʢʪʦʨʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨʳ ʜʣʷ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ (ʀʌɸ).  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 

ʜʣʷ ʤʘʣʳʭ ʚʳʙʦʨʦʢ ʩ ʧʨʠʥʷʪʠʝʤ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ ʨ=0,05. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʜʚʫʤʷ 

ʚʳʙʦʨʢʘʤʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ W-ʢʨʠʪʝʨʠʶ ɺʠʣʢʦʢʩʦʥʘ ʠ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ. 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʤʦʜʫʣʴ AtteStat 1.0 ʜʣʷ ʧʨʦʛʨʘʤʤʳ MicrosoftExcel.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɿʥʘʯʝʥʠʝ ʬʘʢʪʦʨʘ ʨʦʩʪʘ VEGF-ʉ ʠ ʝʛʦ ʨʝʮʝʧʪʦʨʘ sVEGF-R1 ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʥʝʩʦʚʝʨʰʝʥʥʳʤ ʦʩʪʝʦʛʝʥʝʟʦʤ ʜʦ ʣʝʯʝʥʠʷ, ʪʘʢʞʝ ʢʘʢ ʠ ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʙʳʣʦ 

ʥʠʞʝ ʟʥʘʯʝʥʠʡ ʧʨʝʜʝʣʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ, ʪ.ʝ. ʥʠʞʝ ʯʝʤ 

42 ï 54 ʧʛ/ʤʣ. ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʨʪʦʧʝʜʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʘʥʥʦʛʦ 

ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʠ ʝʛʦ ʨʝʮʝʧʪʦʨʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʚ ʪʘʢʞʝ ʥʝ ʧʨʝʚʳʰʘʣʘ 

ʟʥʘʯʝʥʠʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʠʥʠʤʫʤʘ ʜʣʷ ʥʘʙʦʨʦʚ. ʆʜʥʘʢʦ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʦʢʘʟʘʣʠʩʴ ʦʧʨʝʜʝʣʷʝʤʳʝ ʟʥʘʯʝʥʠʷ ʨʝʮʝʧʪʦʨʦʚ VEGF-R2, VEGF-R3 ʢ ʜʘʥʥʦʤʫ 

ʬʘʢʪʦʨʫ ʨʦʩʪʘ (ʈʠʩ.1).  

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʅʆ ʟʥʘʯʝʥʠʝ ʨʝʮʝʧʪʦʨʘ VEGF-R2 ʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʙʦʣʝʝ 

ʯʝʤ ʚ 3 ʨʘʟʘ ʧʨʝʚʳʰʘʣʠ ʟʥʘʯʝʥʠʷ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ. ʇʨʦʠʟʚʝʜʝʥʥʦʝ 

ʦʨʪʦʧʝʜʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʦʪʦʨʦʤʫ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ VEGF-

R2 ʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʚ ʢʦʪʦʨʦʡ, ʦʜʥʘʢʦ ʦʩʪʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 2,3 ʨʘʟʘ ʚʳʰʝ 

ʟʥʘʯʝʥʠʡ ʥʦʨʤʳ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʥʦ ʩ ʜʝʬʠʮʠʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʬʘʢʪʦʨʘ ʨʦʩʪʘ 

VEGF-C ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʚ ʩ ʅʆ. ʇʦʩʣʝʜʥʝʝ ʩʦʛʣʘʩʦʚʘʣʦʩʴ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʨʝʮʝʧʪʦʨʘ VEGF-R3. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʅʆ ʥʘʙʣʶʜʘʣʩʷ ʜʝʬʠʮʠʪ ʨʝʮʝʧʪʦʨʘ 

VEGF-R3. ʆʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʠ ʣʝʯʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ ʥʝ ʧʨʠʚʦʜʠʣʦ, ʢ 

ʢʘʢʠʤ ʙʳ ʪʦ ʥʝ ʙʳʣʦ ʩʜʚʠʛʘʤ ʩʦʜʝʨʞʘʥʠʷ ʨʝʮʝʧʪʦʨʘ VEGF-R3 ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. 

ʊ.ʝ. VEGF-R3 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʅʆ ʥʝ ʙʳʣ ʘʢʪʠʚʝʥ ʜʦ ʦʧʝʨʘʮʠʠ ʠ ʥʝ ʘʢʪʠʚʝʥ ʚʦ 

ʚʨʝʤʷ ʣʝʯʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 1. ɿʥʘʯʝʥʠʝ ʨʝʮʝʧʪʦʨʦʚ VEGF-R2, VEGF-R3 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʅʆ ʢʘʢ ʥʘ ʜʦʦʧʝʨʘʮʠʦʥʥʦʤ ʵʪʘʧʝ, ʪʘʢ ʠ ʥʘ ʵʪʘʧʝ ʣʝʯʝʥʠʷ 

ʟʥʘʯʝʥʠʝ IGF-1ʙʳʣʦ ʥʠʞʝ ʟʥʘʯʝʥʠʡ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ (ʈʠʩ.2). ʉʢʦʨʝʝ ʚʩʝʛʦ, ʵʪʦ 

ʩʚʷʟʘʥʥʦ ʩ ʜʝʬʠʮʠʪʦʤ ʬʘʢʪʦʨʘ ʨʦʩʪʘ VEGF-C, ʪʘʢ ʢʘʢ IGF-1 ʦʪʚʝʯʘʝʪ ʟʘ 

ʨʝʛʫʣʷʮʠʶ ʘʢʪʠʚʥʦʩʪʴ ʚʘʩʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ. 

 

ʈʠʩʫʥʦʢ 2. ɿʥʘʯʝʥʠʝ IGF-1 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʘʢʪʦʨʘ ʨʦʩʪʘ VEGF-C ʠ 

ʨʝʮʝʧʪʦʨʘ sVEGF-R1 ʚ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʠ ʜʝʪʝʡ ʩ ʥʝʩʦʚʝʨʰʝʥʥʳʤ 

ʦʩʪʝʦʛʝʥʝʟʦʤ ʜʦ ʠ ʥʘ ʵʪʘʧʘʭ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 42-54 ʧʛ/ʤʣ. ʆʜʥʘʢʦ, ʫ 

ʜʝʪʝʡ ʩ ʅʆ ʬʘʢʪʦʨ ʨʦʩʪʘ VEGF-C ʥʝ ʩʧʦʩʦʙʝʥ ʘʢʪʠʚʠʨʦʚʘʪʴ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʨʝʮʝʧʪʦʨ VEGF-R. ʆʙʥʘʨʫʞʝʥ ʠ ʥʝʜʦʩʪʘʪʦʢ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʬʘʢʪʦʨʘ ʨʦʩʪʘ 

IGF-1, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʝʛʫʣʠʨʫʝʪ ʘʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʬʘʢʪʦʨʘ VEGF-C. 

ɿʥʘʯʝʥʠʝ VEGF-R2 ʥʘ ʜʦʦʧʝʨʘʮʠʦʥʥʦʤ ʵʪʘʧʝ ʠ ʚʦ ʚʨʝʤʷ ʣʝʯʝʥʠʷ ʙʳʣ ʚ 2,3 - 3 

ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɺʘʚʠʣʦʚ ɺ.ɺ. ʈʝʛʝʥʝʨʘʮʠʷ ʚʦʣʦʩʘ // ɺʝʩʪʥʠʢ ʊʨʠʭʦʣʦʛʠʠ. 2015. - ˉ1, 

URL: http://www.trichology.pro/articles/vracham-spetsialistam/faktory-rosta.php 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 06.12.2016).  
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ʋɼʂ 342.9 

ʊɸʄʆɾɽʅʅʆɽ ʇʈɸɺʆ: ʇʈʆɹʃɽʄʓ, ʈɸɿɺʀʊʀɽ 

ɹʫʮ ʉ.ɹ. 

ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ  

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʧʨʘʚʘ 

ʂʨʤrʩʢʦʛʦ ʬʠʣʠʘʣʘʌɻɹʆʋɺʆ çʈɻʋʇè, 

 ʛ. ʉʠʤʬʝʨʦʧʦʣʴ, ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ, ʈʦʩʩʠʷ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʪʘʤʦʞʝʥʥʦʛʦ ʧʨʘʚʘ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʪʘʤʦʞʝʥʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ. ɺʳʷʚʣʝʥʘ ʠ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ 

ʪʘʤʦʞʝʥʥʳʭ ʥʦʨʤ ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʯʪʦ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʨʦʩʩʠʡʩʢʦʝ ʪʘʤʦʞʝʥʥʦʝ ʧʨʘʚʦ ʚ ʮʝʣʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʊʘʤʦʞʝʥʥʦʝ ʧʨʘʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

ʊʘʤʦʞʝʥʥʳʡ ʢʦʜʝʢʩ ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ. 

 

CUSTOMS LAW: PROBLEMS AND DEVELOPMENT  

Buts S.B. 

Abstract. This article deals with the problems of customs law. We analyzed the 

characteristics of changes in customs legislation of the Russian Federation. And 

revealed the necessity to optimize the customs regulations of the Customs Union with 

the international standards, which ultimately improves the Russian customs law as a 

whole. 

Keywords. Customs Law of the Russian Federation; Customs Code of the 

Customs Union. 

ʊʘʤʦʞʝʥʥʦʝ ʧʨʘʚʦ - ʵʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʦʪʨʘʩʣʴ ʧʨʘʚʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ 

ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʧʨʘʚʦʚʳʭ ʥʦʨʤ ʨʘʟʣʠʯʥʦʡ ʦʪʨʘʩʣʝʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʥʦʰʝʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʤʝʱʝʥʠʝʤ ʪʦʚʘʨʦʚ ʯʝʨʝʟ ʪʘʤʦʞʝʥʥʫʶ ʛʨʘʥʠʮʫ, ʠʭ ʧʝʨʝʚʦʟʢʦʡ 

ʧʦʜ ʪʘʤʦʞʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ, ʚʨʝʤʝʥʥʳʤ ʭʨʘʥʝʥʠʝʤ, ʪʘʤʦʞʝʥʥʳʤ 

ʜʝʢʣʘʨʠʨʦʚʘʥʠʝʤ, ʚʳʧʫʩʢʦʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʤʦʞʝʥʥʳʤʠ 

ʧʨʦʮʝʜʫʨʘʤʠ, ʧʨʦʚʝʜʝʥʠʝʤ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʫʧʣʘʪʦʡ ʪʘʤʦʞʝʥʥʳʭ 

ʧʣʘʪʝʞʝʡ, ʘ ʪʘʢʞʝ ʚʣʘʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʪʘʤʦʞʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʣʠʮʘʤʠ, 

ʨʝʘʣʠʟʫʶʱʠʤʠ ʧʨʘʚʘ ʚʣʘʜʝʥʠʷ, ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʩʧʦʨʷʞʝʥʠʷ ʫʢʘʟʘʥʥʳʤʠ 

ʪʦʚʘʨʘʤʠ. 

ɺʦʟʨʦʩʰʘʷ ʨʦʣʴ ʪʘʤʦʞʝʥʥʦʛʦ ʧʨʘʚʘ ʚʦ ʚʥʫʪʨʠʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠ 

ʨʘʩʰʠʨʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʝʛʦ ʚʣʠʷʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʜʝʤʦʢʨʘʪʠʟʘʮʠʠ ʠ ʣʠʙʝʨʘʣʠʟʘʮʠʠ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʩʣʦʚʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʧʨʘʚʦʚʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʚʩʝʛʦ ʩʣʦʞʥʦʛʦ ʠ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʦʪʥʦʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʨʤ ʪʘʤʦʞʝʥʥʦʛʦ ʧʨʘʚʘ.  
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ʉ ʚʩʪʫʧʣʝʥʠʝʤ ʚ ʩʠʣʫ ʝʜʠʥʦʛʦ ʊʘʤʦʞʝʥʥʦʛʦ ʢʦʜʝʢʩʘ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ 

ʥʘ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʦʞʠʪʩʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʥʦʨʤ ʥʦʚʦʛʦ ʪʘʤʦʞʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ɺʥʝʜʨʷʶʪʩʷ ʥʦʚʳʝ ʧʦʥʷʪʠʷ, ʧʦ-ʥʦʚʦʤʫ ʨʝʛʫʣʠʨʫʶʪʩʷ ʨʷʜ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ, 

ʥʘʧʨʠʤʝʨ: 

- ʪʦʚʘʨʳ, ʧʝʨʝʤʝʱʘʝʤʳʝ ʚ ʨʘʤʢʘʭ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʠ ʤʝʞʜʫ 

ʛʦʩʫʜʘʨʩʪʚʘʤʠ-ʯʣʝʥʘʤʠ ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ, ʥʝ ʙʫʜʫʪ ʧʦʤʝʱʘʪʴʩʷ ʧʦʜ 

ʪʘʤʦʞʝʥʥʫʶ ʧʨʦʮʝʜʫʨʫ ʵʢʩʧʦʨʪʘ ʠʣʠ ʠʤʧʦʨʪʘ, ʯʪʦ ʫʤʝʥʴʰʠʪ ʬʠʥʘʥʩʦʚʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʣʠʮ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʢʦʤʤʝʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ; 

- ʠʩʢʣʶʯʝʥʘ ʧʨʦʮʝʜʫʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʘʤʦʞʝʥʥʦʛʦ ʪʨʘʥʟʠʪʘ, ʢʦʪʦʨʘʷ 

ʩʦʜʝʨʞʘʣʘʩʴ ʚ ʊʘʤʦʞʝʥʥʦʤ ʢʦʜʝʢʩʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʊʝʧʝʨʴ ʧʝʨʝʚʦʟʢʘ 

ʪʦʚʘʨʦʚ ʦʪʢʨʳʚʘʝʪʩʷ ʦʪ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʳ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʩʨʘʟʫ ʜʦ ʤʝʩʪʘ 

ʥʘʭʦʞʜʝʥʠʷ ʧʦʣʫʯʘʪʝʣʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʥʘʭʦʜʠʪʩʷ, ʘ 

ʧʝʨʝʚʦʟʯʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʘʤʦʞʝʥʥʳʝ, ʠʤʝʶʪ ʧʨʘʚʦ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢ ʥʠʤ ʚʥʫʪʨʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʘʞʜʦʛʦ ʠʟ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ. ʇʨʠ 

ʵʪʦʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʧʝʨʝʚʦʟʯʠʢ ʠʤʧʝʨʘʪʠʚʥʦ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʚʥʝʩʝʥʠʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʛʘʨʘʥʪʠʠ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ; 

- ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʥʘ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʝʜʝʥʠʶ ʙʠʟʥʝʩʘ 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ ʚ ʦʪʥʦʰʝʥʠʠ ʣʠʮ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʪʘʤʦʞʝʥʥʦʛʦ ʜʝʣʘ; 

 - ʦʧʨʝʜʝʣʝʥ ʫʧʨʦʱʝʥʥʳʡ ʧʦʨʷʜʦʢ ʚʨʝʤʝʥʥʦʛʦ ʚʚʦʟʘ/ ʜʦʧʫʩʢʘ ʠ ʚʨʝʤʝʥʥʦʛʦ 

ʚʳʚʦʟʘ ʥʘʫʯʥʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ;  

- ʫʩʪʘʥʦʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʷʚʣʝʥʠʷ ʪʘʤʦʞʝʥʥʦʡ ʧʨʦʮʝʜʫʨʳ 

ʫʥʠʯʪʦʞʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ ʚ ʫʧʨʦʱʝʥʥʦʤ ʧʦʨʷʜʢʝ 

ʧʦ ʟʘʷʚʣʝʥʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʙʨʘʟʮʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʤʝʱʘʶʪʩʷ ʢʫʨʴʝʨʘʤʠ, ʘ ʪʘʢʞʝ 

ʥʘʫʯʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ, ʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 300 ʪʳʩʷʯ 

ʨʫʙʣʝʡ. ʉʨʦʢ ʚʳʧʫʩʢʘ, ʧʨʠ ʵʪʦʤ, ʜʣʷ ʪʘʢʠʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʥʘʫʯʥʳʭ ʦʙʨʘʟʮʦʚ 

ʦʧʨʝʜʝʣʝʥ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʥʝʦʙʣʘʛʘʝʤʦʛʦ ʧʦʰʣʠʥʦʡ ʵʢʩʧʦʨʪʘ - 4 ʯʘʩʘ. ʊʘʢʞʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʨʷʜ ʩʣʫʯʘʝʚ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʚʟʠʤʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʵʪʠʭ 

ʪʦʚʘʨʦʚ ʧʦ ʪʘʤʦʞʝʥʥʳʤ ʩʙʦʨʘʤ ʠ ʪʘʤʦʞʝʥʥʳʤ ʦʧʝʨʘʮʠʷʤ [1]; 

- ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʪʘʤʦʞʝʥʥʦʛʦ ʜʝʣʘ 

ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ ʙʫʜʫʪ ʧʨʠʚʣʝʢʘʪʴ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʦʙʲʝʜʠʥʝʥʠʷ ʙʠʟʥʝʩʘ ʠ ʪʘʢ ʜʘʣʝʝ. ʋʩʪʘʥʦʚʣʝʥ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ 

ʙʠʟʥʝʩʫ ʥʝ ʪʦʣʴʢʦ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ, ʥʦ ʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʪʴ ʥʘ 

ʨʝʰʝʥʠʷ ʌʝʜʝʨʘʣʴʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʩʣʫʞʙʳ ʚ ʚʦʧʨʦʩʘʭ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʟʘʢʦʥ ʧʦʟʚʦʣʷʝʪ 

ʵʪʦ ʜʝʣʘʪʴ ʘʢʪʘʤʠ ʌʊʉ ʈʦʩʩʠʠ; 
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- ʫʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʦ ʢʦʪʦʨʳʤ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʘʤʦʞʝʥʥʳʭ 

ʦʨʛʘʥʦʚ ʙʫʜʝʪ ʦʮʝʥʠʚʘʪʴʩʷ. ɿʜʝʩʴ ʪʨʠ ʥʘʧʨʘʚʣʝʥʠʷ - ɻ ʪʦ ʫʜʦʙʩʪʚʦ ʜʣʷ ʙʠʟʥʝʩʘ, ʵʪʦ 

ʧʦʣʥʦʪʘ ʫʧʣʘʪʳ ʧʣʘʪʝʞʝʡ ʚ ʬʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ ʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʧʝʨʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʪʦ ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʣʦ ʟʚʫʯʘʪʴ, 

ʢʘʢ ʪʘʤʦʞʝʥʥʳʡ ʢʦʥʪʨʦʣʴ, ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ çʫʜʦʙʩʪʚʦ ʪʘʤʦʞʝʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʜʣʷ ʙʠʟʥʝʩʘè. ɺʦ ʚʪʦʨʦʡ ʧʫʥʢʪ ʵʪʦʡ ʩʪʘʪʴʠ ʥʘ ʧʦʩʣʝʜʥʠʭ ʵʪʘʧʘʭ 

ʜʦʙʘʚʠʣʦʩʴ ʝʱʝ ʧʨʝʜʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʥʝʩʣʦ ʈʉʇʇ, ʦ ʪʦʤ, ʯʪʦ ʤʦʥʠʪʦʨʠʥʛ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʝ 

ʪʦʣʴʢʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ, ʥʦ ʠ ʩ ʫʯʘʩʪʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʠʟʥʝʩʘ; 

- ʊʂʊʉ, ʧʦʟʚʦʣʠʣ ʫʤʝʥʴʰʠʪʴ ʧʨʦʠʟʚʦʣ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʢʦʛʜʘ 

ʩʦʪʨʫʜʥʠʢʠ ʧʨʦʩʪʦ ʦʪʢʘʟʳʚʘʣʠʩʴ ʧʨʠʥʠʤʘʪʴ ʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʜʝʢʣʘʨʘʮʠʶ. 

ʊʘʤʦʞʝʥʥʳʡ ʂʦʜʝʢʩ ʧʦʟʚʦʣʠʪ ʙʦʨʦʪʴʩʷ ʩ ʪʘʢʠʤʠ ʩʣʫʯʘʷʤʠ, ʪ.ʢ. ʪʘʢʠʝ ʥʘʨʫʰʝʥʠʷ 

ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ ʩʘʤʳʭ ʦʩʥʦʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʩ ʢʦʪʦʨʳʤʠ ʥʝʦʙʭʦʜʠʤʦ ʙʦʨʦʪʴʩʷ 

[3]; 

- ʧʨʦʠʟʦʰʣʘ ʧʝʨʝʦʮʝʥʢʘ ʠ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʚʦʟʦʤ ʪʦʚʘʨʦʚ ʚ 

ʈʦʩʩʠʶ ʠ ʠʭ ʚʳʚʦʟʦʤ ʠʟ ʈʦʩʩʠʠ. ʅʘʧʨʠʤʝʨ, ʚ ʫʩʣʦʚʠʷʭ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ 

ʛʨʘʥʠʮʘ ʥʘ ʨʦʩʩʠʡʩʢʦ-ʢʘʟʘʭʩʪʘʥʩʢʦʤ ʠ ʨʦʩʩʠʡʩʢʦ-ʙʝʣʦʨʫʩʩʢʦʤ ʫʯʘʩʪʢʘʭ 

ʪʘʤʦʞʝʥʥʦʡ ʛʨʘʥʠʮʝʡ ʥʝ ʷʚʣʷʝʪʩʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʣʦʛʠʢʝ ʵʪʦ 

ʚʩʝ ʨʘʚʥʦ ʚʚʦʟ ʠ ʚʳʚʦʟ ʪʦʚʘʨʦʚ, ʪʦ ʝʩʪʴ ʧʦ-ʧʨʝʞʥʝʤʫ ʵʢʩʧʦʨʪ ʠ ʠʤʧʦʨʪ, ʧʦʩʢʦʣʴʢʫ 

ʪʦʚʘʨ ʧʦʢʠʜʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʈʦʩʩʠʠ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʧʦʧʘʜʘʝʪ ʚ 

ʥʝʛʦ. ɺ ʫʩʣʦʚʠʷʭ ʝʱʝ ʥʝʧʦʣʥʦʡ ʫʥʠʬʠʢʘʮʠʠ ʪʦʨʛʦʚʳʭ ʨʝʞʠʤʦʚ ʩ ʪʨʝʪʴʠʤʠ 

ʩʪʨʘʥʘʤʠ ʠ ʥʝʢʦʪʦʨʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚʳʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʤʝʭʘʥʠʟʤʦʚ - ʢʘʢ ʈʦʩʩʠʷ ʤʦʞʝʪ 

ʟʘʱʠʱʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʪʝʨʝʩʳ ʚ ʫʩʣʦʚʠʷʭ ʝʝ ʥʘʭʦʞʜʝʥʠʷ ʚ 

ʵʪʦʤ ʊʘʤʦʞʝʥʥʦʤ ʩʦʶʟʝ. ʈʝʯʴ ʠʜʝʪ ʠ ʦ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʝ, ʠ ʦ ʪʦʚʘʨʘʭ ʠʟ ʪʨʝʪʴʠʭ 

ʩʪʨʘʥ. 

ʈʝʘʣʠʟʘʮʠʷ ʣʶʙʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ, ʥʝʩʫʱʝʛʦ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʩʪʝʤʝ, ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʫʩʠʣʠʡ ʩʦ ʩʪʦʨʦʥʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʠʟʥʝʩʘ, ʛʦʩʫʜʘʨʩʪʚ-ʢʦʤʧʘʥʴʦʥʦʚ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʦʩʪ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʠ, ʤʦʜʝʨʥʠʟʘʮʠʶ 

ʠ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ɺɺʇ. 

ʈʘʟʚʠʪʠʝ ʪʘʤʦʞʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ - ʧʨʦʮʝʩʩ, 

ʥʘʙʨʘʚʰʠʡ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʪʝʤʧ. ɺʦʧʨʦʩʳ ʪʘʤʦʞʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʦʩʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʠ ʦʙʲʝʢʪʦʚ ʊʘʤʦʞʝʥʥʦʛʦ 

ʩʦʶʟʘ; ʠʜʫʪ ʧʦʩʪʦʷʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʩʠʪʫʘʮʠʠ, ʧʦ ʚʥʝʩʝʥʠʶ 

ʦʧʝʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. ʊʘʢʞʝ 

ʠʜʝʪ ʨʘʙʦʪʘ ʧʦ ʜʦʨʘʙʦʪʢʝ ʪʝʭ ʩʦʛʣʘʰʝʥʠʡ ʠ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʧʨʠʯʠʥʘʤ ʥʝ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ ʩʨʦʢ. 
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ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʈʦʩʩʠʷ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʘʟʘ ʦʪ ʫʯʘʩʪʠʷ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʪʘʤʦʞʝʥʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʠ ʦʪ ʪʘʢʠʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʘʢ ɻʝʥʝʨʘʣʴʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʧʦ ʪʘʨʠʬʘʤ ʠ 

ʪʦʨʛʦʚʣʝ (ɻɸʊʊ) [1], ʉʦʚʝʪ ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ (ʉʊʉ), ʠ ʨʷʜʘ ʜʨʫʛʠʭ 

ʘʚʪʦʨʠʪʝʪʥʳʭ ʦʨʛʘʥʦʚ ʦʩʪʘʚʘʣʘʩʴ ʚʥʝ ʤʠʨʦʚʦʛʦ ʪʘʤʦʞʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʘʰʘ 

ʩʪʨʘʥʘ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʘ ʥʘʢʦʧʣʝʥʥʳʡ ʤʠʨʦʚʦʡ ʪʘʤʦʞʝʥʥʦ-

ʧʨʘʚʦʚʦʡ ʦʧʳʪ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʙʳʪʴ ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʣʝʟʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʪʘʤʦʞʝʥʥʦʛʦ ʧʨʘʚʘ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ ʪʘʤʦʞʝʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦʩʪʘʚʘʣʦʩʴ ʚʦ ʤʥʦʛʦʤ ʫʩʪʘʨʝʣʳʤ, 

ʘʨʭʘʠʯʥʳʤ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʥʝ ʪʦʣʴʢʦ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʥʦ ʠ ʥʦʚʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʨʝʘʣʠʷʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʢʦʨʝʥʥʳʤʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʠ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚ ʈʦʩʩʠʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʪʘʤʦʞʝʥʥʦʛʦ ʧʨʘʚʘ ʠ 

ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʦʨʛʦʚʦ-ʪʘʤʦʞʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʦʤ (ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʪʨʘʥʘʤʠ ʜʘʣʴʥʝʛʦ 

ʟʘʨʫʙʝʞʴʷ) ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʪʘʤʦʞʝʥʥʦʛʦ ʜʝʣʘ ð ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʧʨʦʮʝʩʩʳ. ɼʣʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʪʘʤʦʞʝʥʥʦʛʦ ʧʨʘʚʘ 

ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʳ ʠ ʧʦʣʝʟʥʳ ʪʘʢʠʝ, ʥʘʧʨʠʤʝʨ, ʟʘʢʨʝʧʣʝʥʥʳʝ ʚ ɻɸʊʊ 

ʧʦʣʠʪʠʢʦ-ʧʨʘʚʦʚʳʝ ʧʨʠʥʮʠʧʳ, ʩʨʝʜʩʪʚʘ ʠ ʥʦʨʤʳ, ʢʘʢ ʨʝʞʠʤ ʥʘʠʙʦʣʴʰʝʛʦ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʥʠʷ (ʩʪ. 1); ʥʘʮʠʦʥʘʣʴʥʳʡ ʨʝʞʠʤ (ʧ. 2, 4 Ä 1 ʩʪ. 3)[1]; 

ʚʟʘʠʤʦʚʳʛʦʜʥʦʩʪʴ; ʥʝʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʦʩʪʴ; ʨʘʚʝʥʩʪʚʦ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ 

ʩʪʨʘʥ ð ʫʯʘʩʪʥʠʢʦʚ ɻɸʊʊ; ʛʣʘʩʥʦʩʪʴ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʧʦʣʠʪʠʢʠ; ʧʨʠʥʮʠʧ 

ʧʦʩʪʦʷʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʪʦʨʛʦʚʳʭ ʙʘʨʴʝʨʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʪʘʤʦʞʝʥʥʦʛʦ ʪʘʨʠʬʘ ʢʘʢ 

ʨʝʛʫʣʷʪʦʨʘ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʠ ʨʷʜ ʜʨʫʛʠʭ. 

ʉ ʫʯʝʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ, ʣʶʙʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠʥʪʝʛʨʘʮʠʷ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʨʦʙʣʝʤʘʤʠ ʠ ʪʨʫʜʥʦʩʪʷʤʠ. ʏʘʩʪʴ ʠʟ ʥʠʭ 

ʩʚʷʟʘʥʘ ʩ ʦʪʨʘʙʦʪʢʦʡ ʥʦʨʤ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʪʘʤʦʞʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʥʘ 

ʧʨʘʢʪʠʢʝ. 

ʉ ʤʦʤʝʥʪʘ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʊʘʤʦʞʝʥʥʦʛʦ ʢʦʜʝʢʩʘ ʊʉ ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʦ 

ʩʪʦʣʢʥʫʣʦʩʴ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʘʙʦʪʘʪʴ ʩʪʘʣʦ ʣʝʛʯʝ, 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʛʦʚʦʨʷʪ ʦʙ ʦʙʠʣʠʠ çʯʝʨʥʳʭ ʜʳʨè ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ.  

ɺʘʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʙʣʠʞʝʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʪʘʤʦʞʝʥʥʦʛʦ ʧʨʘʚʘ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʥʦʨʤʘʤʠ ʠ ʧʨʘʢʪʠʢʦʡ. ʊʘʢʦʝ ʩʙʣʠʞʝʥʠʝ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʥʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʘʤʦʞʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʝʯʴ ʤʦʞʝʪ ʠʜʪʠ 

ʦ ʪʘʨʠʬʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ, ʣʠʮʝʥʟʠʨʦʚʘʥʠʠ, ʫʥʠʬʠʢʘʮʠʠ ʪʘʤʦʞʝʥʥʳʭ 

ʧʣʘʪʝʞʝʡ, ʧʨʘʢʪʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦʙ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʪʘʤʦʞʝʥʥʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ ʢʚʦʪʠʨʦʚʘʥʠʷ ʠ ʪ ʜ ʯʪʦ 
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ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʙʳ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ 

ʪʦʚʘʨʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʛʨʫʟʦʚʦʤ ʦʙʦʨʦʪʝ.  

ɺʭʦʞʜʝʥʠʝ ʈʌ ʚ ʯʠʩʣʦ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʪʘʤʦʞʝʥʥʦʛʦ 

ʜʝʣʘ ʫʯʠʪʳʚʘʶʪ ʠ ʧʨʠʤʝʥʷʶʪ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʦʩʥʦʚʫ ʊʅ ɺʕɼ, ʩʣʝʜʷʪ ʟʘ 

ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʥʝʤ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ, ʦʪʨʘʞʘʶʪ ʠʭ ʚ ʊʅ ɺʕɼ, 

ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʛʦ ʪʘʤʦʞʝʥʥʦʛʦ 

ʧʨʘʚʘ, ʜʝʣʘʝʪ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʙʦʣʝʝ ʙʦʛʘʪʳʤ, ʘ ʩʘʤʦ ʧʨʘʚʦ ð ʙʦʣʝʝ 

ʮʠʚʠʣʠʟʦʚʘʥʥʳʤ, ʧʦʥʷʪʥʳʤ. 

ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʪʦʚʘʨʦʦʙʦʨʦʪʘ, ʫʣʫʯʰʝʥʠʷ ʪʦʨʛʦʚʦʛʦ ʙʘʣʘʥʩʘ, ʨʘʩʰʠʨʝʥʠʷ ʢʦʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʚʷʟʝʡ, ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʠ ʠʥʥʦʚʘʮʠʡ ʚ ʨʝʘʣʴʥʳʡ ʩʝʢʪʦʨ ʨʦʩʩʠʡʩʢʦʡ 

ʵʢʦʥʦʤʠʢʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ 

ʦʬʦʨʤʣʝʥʠʷ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʫʢʘʟʘʥʥʦʡ ʪʝʤʳ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʣʦʞʝʥʳ ʧʫʪʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ, ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, 

ʟʘʚʝʨʰʝʥʠʝ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ, çʜʘʯʥʘʷ ʘʤʥʠʩʪʠʷè, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʧʣʘʥ. 
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʩʦʙʳʡ ʭʘʨʘʢʪʝʨ ʧʨʝʜʤʝʪʘ ʠ ʧʨʦʮʝʜʫʨʳ ʩʜʝʣʦʢ ʩ 

ʥʝʜʚʠʞʠʤʦʩʪʴʶ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʟʝʤʣʝʡ, ʪʨʝʙʫʝʪ ʧʨʠʟʥʘʥʠʷ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʧʨʘʚ ʠʭ ʫʯʘʩʪʥʠʢʦʚ. ʗʚʣʷʷʩʴ ʛʘʨʘʥʪʠʝʡ ʟʘʢʦʥʥʦʩʪʠ ʟʘʢʣʶʯʝʥʠʷ 

ʩʜʝʣʦʢ ʩ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ, ʵʪʠ ʤʝʨʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʨʳʥʦʢ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʦʟʨʘʯʥʳʤ ʠ ʩʥʠʟʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʠ 

ʧʨʝʩʪʫʧʣʝʥʠʡ.  
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ʇʦʜ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʝʡ ʧʨʘʚ ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ ʠ 

ʩʜʝʣʦʢ ʩ ʥʠʤ ʧʦʥʠʤʘʝʪʩʷ ʶʨʠʜʠʯʝʩʢʠʡ ʘʢʪ ʧʨʠʟʥʘʥʠʷ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʦʛʨʘʥʠʯʝʥʠʷ (ʦʙʨʝʤʝʥʝʥʠʷ), ʧʝʨʝʭʦʜʘ ʠʣʠ 

ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʘʚ ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʧʨʘʚʘ. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ ʧʨʘʚʦ ʥʘ 

ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʦʩʧʦʨʝʥʦ ʪʦʣʴʢʦ ʚ ʩʫʜʝʙʥʦʤ ʧʦʨʷʜʢʝ.   

ɺ ʨʘʟʚʠʪʠʠ ʧʦʣʦʞʝʥʠʡ ʦʩʥʦʚʥʦʛʦ ʟʘʢʦʥʘ ʈʌ ɻʨʘʞʜʘʥʩʢʠʡ ʢʦʜʝʢʩ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʩʪ. 131) ʟʘʢʨʝʧʣʷʝʪ ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ [1].  

ʇʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʜʨʫʛʠʝ ʚʝʱʥʳʝ ʧʨʘʚʘ ʥʘ ʥʝʜʚʠʞʠʤʳʝ ʚʝʱʠ, 

ʦʛʨʘʥʠʯʝʥʠʷ ʵʪʠʭ ʧʨʘʚ, ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ, ʧʝʨʝʭʦʜ ʠ ʧʨʝʢʨʘʱʝʥʠʝ ʧʦʜʣʝʞʘʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʝʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʦʨʛʘʥʘʤʠ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʘʚ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ ʠ 

ʩʜʝʣʦʢ ʩ ʥʝʡ (ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ 

ʢʘʨʪʦʛʨʘʬʠʠ ï ʈʦʩʨʝʝʩʪʨ). 

ʅʘʨʷʜʫ ʩ ɻʂ ʈʌ ʠ ʌɿ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʥʘ 

ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ ʠ ʩʜʝʣʦʢ ʩ ʥʠʤè ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ 

ʘʢʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ: 

ɿʝʤʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʌ, ɾʠʣʠʱʥʳʡ ʢʦʜʝʢʩ ʈʌ, ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʌ, 

ʃʝʩʥʦʡ ʢʦʜʝʢʩ ʈʌ, ɺʦʜʥʳʡ ʢʦʜʝʢʩ ʈʌ ʠ ʜʨ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

ʩʘʤʳʤ ʤʦʣʦʜʳʤ ʩʫʙʲʝʢʪʦʤ ʈʌ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ ʧʦ ʦʬʦʨʤʣʝʥʠʶ 

ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚʘ ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

ʇʝʨʚʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʟʘʚʝʨʰʝʥʠʷ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ 

ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʰʝʥʠʡ 

ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʦ ʨʘʟʨʝʰʝʥʠʠ 

ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ, ʧʨʠʥʷʪʳʭ ʜʦ 14 ʦʢʪʷʙʨʷ 2008 

ʛʦʜʘ [2]. 

ɼʘʥʥʳʝ ʚʦʧʨʦʩʳ ʨʝʛʫʣʠʨʫʶʪ ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʦʪ 31.07.2014 ʛ. 

ˉ38-ɿʈʂ çʆʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤè ʠ ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʉʦʚʝʪʘ 

ʤʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʦʪ 11.08.2014 ʛ. ˉ264 ʠ ʦʪ 02.09.2014 ʛ. ˉ313 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʨʷʜʢʘ ʧʝʨʝʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ ʠʣʠ ʟʘʚʝʨʰʝʥʠʷ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ 

ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤè (ʜʘʣʝʝ ï ʇʦʨʷʜʦʢ). 

ʇʦʨʜ̫ʦʢ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʘʚʠʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʬʠʟʠʯʝʩʢʠʤ ʠ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ ʚ ʧʦʨʷʜʢʝ ʟʘʚʝʨʰʝʥʠʷ 

ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ, ʥʘʯʘʪʦʛʦ ʜʦ 21 ʤʘʨʪʘ 2014 ʛʦʜʘ [3,4,5]. 
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ɺ ʧʦʥʠʤʘʥʠʠ ʩʤʳʩʣʘ ʩʪʘʪʴʠ 13 ɿʘʢʦʥʘ ˉ38-ɿʈʂ ʠ ʧʫʥʢʪʘ 4 

ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʇʦʨʷʜʢʘ, ʪʘʢʦʝ ʟʘʚʝʨʰʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʜʝʡʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʦʨʛʘʥʦʚ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʦ ʨʘʟʨʝʰʝʥʠʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ, ʧʨʠʥʷʪʳʭ ʜʦ 21 ʤʘʨʪʘ 2014 ʛʦʜʘ. ʌʘʢʪʠʯʝʩʢʠ ʠʜʸʪ ʨʝʯʴ ʦ 

ʥʝʠʩʧʦʣʥʝʥʥʳʭ ʨʝʰʝʥʠʷʭ, ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʙʳʣʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʠ ʧʝʨʝʜʘʯʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʚ ʧʦʨʷʜʢʝ 

ʙʝʩʧʣʘʪʥʦʡ ʧʨʠʚʘʪʠʟʘʮʠʠ ʟʝʤʣʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʜʣʷ ʛʨʘʞʜʘʥ ʋʢʨʘʠʥʳ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʘʪʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, 

ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʦ ʨʘʟʨʝʰʝʥʠʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ ʜʦ 14 ʦʢʪʷʙʨʷ 2008 ʛʦʜʘ, ʘ ʪʘʢʞʝ ʩʩʳʣʢʠ ʚ ʪʝʢʩʪʘʭ ʫʢʘʟʘʥʥʳʭ 

ʨʝʰʝʥʠʡ ʦ ʩʨʦʢʘʭ ʠʭ ʜʝʡʩʪʚʠʷ ʦʢʘʟʘʣʠʩʴ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʚʘ 

ʞʠʪʝʣʝʡ ʂʨʳʤʘ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʤ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ 

ʧʦʨʷʜʢʝ ʟʘʚʝʨʰʝʥʠʷ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ. ʊʘʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʷʤʦ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ɿʘʢʦʥʦʤ ˉ38-ɿʈʂ ʠ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ 

ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ˉ313, ʦʜʥʘʢʦ ʩʦʜʝʨʞʘʪʩʷ ʚ ʧʠʩʴʤʝʥʥʳʭ ʨʘʟʲʷʩʥʝʥʠʷʭ 

ˉ01/2233 ʦʪ 26.06.2015ʛ. ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʚʝʨʰʝʥʠʷ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ ʥʘ ʟʝʤʝʣʴʥʳʝ 

ʫʯʘʩʪʢʠ ʩʦʛʣʘʩʥʦ ʧʦʨʷʜʢʫ, ʫʪʚʝʨʞʜʝʥʥʦʤʫ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʄ ʈʂ ʦʪ 

02.09.2014ʛ. ˉ313 [6]. ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʨʘʟʲʷʩʥʝʥʠʷʤ ʢ ʜʝʡʩʪʚʫʶʱʠʤ ʨʝʰʝʥʠʷʤ 

ʦʪʥʝʩʝʥʳ ʨʝʰʝʥʠʷ, ʧʨʠʥʷʪʳʝ ʚ ʧʝʨʠʦʜ ʩ 14.10.2008 ʛ. ʧʦ 21.03.2014ʛ. (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʨʝʰʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʫʢʘʟʘʥ ʩʨʦʢ ʠʭ ʜʝʡʩʪʚʠʷ, ʠʩʪʝʢʰʠʡ ʜʦ 

21.03.2014ʛ.) ʈʝʰʝʥʠʷ, ʧʨʠʥʷʪʳʝ ʜʦ 14.10.2008 ʛ., ʠʩʢʣʶʯʝʥʳ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʠʟ ʢʘʪʝʛʦʨʠʠ 

ʦʩʥʦʚʘʥʠʡ ʟʘʚʝʨʰʝʥʠʷ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ ʛʨʘʞʜʘʥ ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, 

ʧʦʩʢʦʣʴʢʫ, ʧʦ ʤʥʝʥʠʶ ʤʠʥʠʩʪʝʨʩʪʚʘ, ʦʥʠ ʫʪʨʘʪʠʣʠ ʩʚʦʸ ʜʝʡʩʪʚʠʝ 14.10.2010ʛ.  

ʉ ʧʨʘʚʦʚʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʫʥʢʪ ʦʙ ʦʛʨʘʥʠʯʝʥʠʠ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʧʨʠʥʷʪʳʭ 

ʜʦ 21.03.2014ʛ. ʨʝʰʝʥʠʡ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʢʦʥʫ, ʘ ʧʦʪʦʤʫ ʥʝ ʦʙʣʘʜʘʝʪ ʶʨʠʜʠʯʝʩʢʦʡ ʩʠʣʦʡ. ɸ ʩʘʤʠ 

ʨʝʰʝʥʠʷ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʜʝʡʩʪʚʫʶʱʠʤʠ ʦʩʥʦʚʘʥʠʷʤʠ ʢ ʟʘʚʝʨʰʝʥʠʶ 

ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. 

ʕʬʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʣʦʞʝʥʠʝ ʦ 

ʚʥʝʩʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʦʪ 31.07.2014 

ʛ. ˉ38-ɿʈʂ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʥʝʦʜʥʦʟʥʘʯʥʦʛʦ ʪʦʣʢʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʘʚʦʚʳʭ ʥʦʨʤ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ɺʪʦʨʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʩʨʦʢʦʚ çʜʘʯʥʦʡ ʘʤʥʠʩʪʠʠè. 

çɼʘʯʥʘʷ ʘʤʥʠʩʪʠʷè ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ 93-ʌɿ çʆ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʨʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ 
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ʧʦ ʚʦʧʨʦʩʫ ʦʬʦʨʤʣʝʥʠʷ ʚ ʫʧʨʦʱʝʥʥʦʤ ʧʦʨʷʜʢʝ ʧʨʘʚ ʛʨʘʞʜʘʥ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘè ʦʪ 23 ʠʶʥʷ 2006ʛ. ʕʪʦʪ ʟʘʢʦʥ ʙʳʣ ʧʨʠʥʷʪ ʜʣʷ 

ʫʧʨʦʱʝʥʠʷ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [7].  

çɼʘʯʥʦʡ ʘʤʥʠʩʪʠʝʡè ʥʘʟʳʚʘʝʪʩʷ ʫʧʨʦʱʝʥʥʳʡ ʧʦʨʷʜʦʢ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ 

ʛʨʘʞʜʘʥ ʥʘ ʦʪʜʝʣʴʥʳʝ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ. ʕʪʦʪ ʧʦʨʷʜʦʢ ʧʦʟʚʦʣʷʝʪ 

ʦʬʦʨʤʠʪʴ ʧʨʘʚʘ: 

- ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʛʨʘʞʜʘʥʘʤ ʜʣʷ ʚʝʜʝʥʠʷ 

ʣʠʯʥʦʛʦ ʧʦʜʩʦʙʥʦʛʦ, ʜʘʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʛʦʨʦʜʥʠʯʝʩʪʚʘ, ʩʘʜʦʚʦʜʩʪʚʘ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʛʘʨʘʞʥʦʛʦ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

- ʥʘ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʪʘʢʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. 

ʕʪʦ ʦʙʲʝʢʪʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʞʠʣʳʝ ʜʦʤʘ) ʠ ʜʨʫʛʠʝ 

ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʩʪʨʦʡʢʠ). 

ʉ 1 ʤʘʨʪʘ 2015ʛ. ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 23.06.2014ʛ. N 171-

ʌɿ ð ʧʦʧʨʘʚʢʠ ʚ ʟʘʢʦʥ ʦ çʜʘʯʥʦʡ ʘʤʥʠʩʪʠʠè. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʟʘʢʦʥʘ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʧʨʦʱʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʝʛʠʩʪʨʘʮʠʠ ʫʯʘʩʪʢʦʚ ʠ 

ʥʝʜʚʠʞʠʤʦʩʪʠ. ɸ ʚʳʜʘʯʘ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʧʨʘʚʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ 

ʠ ʣʝʛʯʝ. ɹʣʘʛʦʜʘʨʷ ʚʚʝʜʝʥʥʳʤ ʚ ʟʘʢʦʥ ʚʠʜʦʠʟʤʝʥʷʶʱʠʤ ʦʪʜʝʣʴʥʳʝ ʧʫʥʢʪʳ 

ʥʦʨʤʘʤ, ʩʨʦʢʠ ʝʛʦ ʜʝʡʩʪʚʠʷ ʙʳʣʠ ʩʥʦʚʘ ʧʨʦʜʣʝʥʳ ʩ 1-ʛʦ ʤʘʨʪʘ 2015 ʛʦʜʘ ʜʦ 31 

ʜʝʢʘʙʨʷ 2020 ʛʦʜʘ [8]. 

ʇʦʜʦʙʥʳʝ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʷʨʢʠʤʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ ʪʦʛʦ, ʯʪʦ 

ʚʦʧʨʦʩ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʘʢʪʫʘʣʝʥ ʠ ʩʦʧʨʷʞʝʥ ʩ ʤʥʦʞʝʩʪʚʦʤ ʧʨʦʙʣʝʤ. 

ʇʦʧʨʘʚʢʠ ʙʳʣʠ ʚʚʝʜʝʥʳ, ʠ, ʥʘʯʠʥʘʷ ʩ ʤʘʨʪʘ 2015 ʛʦʜʘ ï ʧʦ ʢʦʥʝʮ 2020 ʛʦʜʘ, 

ʟʘʷʚʠʪʝʣʷʤ ʧʨʝʜʦʩʪʘʚʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʧʨʠ ʧʦʜʘʯʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ. ʆʜʥʘʢʦ ʟʜʝʩʴ ʠʤʝʝʪ ʤʝʩʪʦ 

ʥʝʤʘʣʦʚʘʞʥʳʡ ʥʶʘʥʩ, ʢʦʪʦʨʳʡ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʧʦʧʨʘʚʢʠ ʦʪʥʦʩʷʪʩʷ 

ʪʦʣʴʢʦ ʢ ʯʣʝʥʘʤ ʜʘʯʥʳʭ, ʦʛʦʨʦʜʥʠʯʝʩʢʠʭ/ʩʘʜʦʚʦʜʯʝʩʢʠʭ ʪʦʚʘʨʠʱʝʩʪʚ. 

ʋʯʠʪʳʚʘʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ, ʧʨʦʚʦʜʠʤʦʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ ʩ 2014 ʛʦʜʘ, ʘ 

ʪʘʢʞʝ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʪʝʧʝʥʴ ʥʘʛʨʫʟʢʠ ʥʘ ʦʨʛʘʥʳ ʈʦʩʨʝʝʩʪʨʘ, ʩʯʠʪʘʝʤ 

ʥʝʦʙʭʦʜʠʤʳʤ ʚʥʝʩʪʠ ʟʘʢʦʥʦʧʨʦʝʢʪ ʦ ʧʨʦʜʣʝʥʠʠ ʩʨʦʢʘ çʜʘʯʥʦʡ ʘʤʥʠʩʪʠʠè ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʯʣʝʥʦʚ ʜʘʯʥʳʭ ʠʣʠ ʩʘʜʦʚʦʜʯʝʩʢʠʭ ʪʦʚʘʨʠʱʝʩʪʚ, ʥʦ ʠ ʜʣʷ ʚʩʝʭ ʞʠʪʝʣʝʡ 

ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʩ ʮʝʣʴʶ ʟʘʚʝʨʰʝʥʠʷ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʠ 

ʠʥʦʝ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ. 

ʉʣʝʜʫʶʱʝʡ ʥʘʩʫʱʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʣʘʥʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʣʘʥʘ ʧʦʣʫʦʩʪʨʦʚʘ ʚ ʮʝʣʦʤ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʤʘʨʪ 2016 ʛʦʜʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʠ ʚ ʦʜʥʦʤ ʠʟ ʢʨʳʤʩʢʠʭ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. ʀʟ-ʟʘ ʵʪʦʛʦ ʛʨʘʞʜʘʥʝ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʣʴʛʦʪʥʦʡ 
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ʢʘʪʝʛʦʨʠʠ, ʥʝ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʟʝʤʣʶ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠʣʠ ʚ ʘʨʝʥʜʫ. ʆʙ ʵʪʦʤ 

ʩʦʦʙʱʠʣʘ ʧʨʝʜʩʝʜʘʪʝʣʴ ʂʦʤʠʪʝʪʘ ɻʉ ʈʂ ʧʦ ʠʤʫʱʝʩʪʚʝʥʥʳʤ ʠ ʟʝʤʝʣʴʥʳʤ 

ʦʪʥʦʰʝʥʠʷʤ ɽʚʛʝʥʠʷ ɼʦʙʨʳʥʷ [9].  

ʆʥʘ ʦʪʤʝʪʠʣʘ, ʯʪʦ ʦʢʦʥʯʘʥʠʝ ʨʘʙʦʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʈʂ (ʛʝʥʧʣʘʥʦʚ ʦʢʨʫʛʦʚ, ʧʦʩʝʣʝʥʠʡ) ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʥʘ ʜʝʢʘʙʨʴ 

2017 ʛʦʜʘ. 

çʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ ʝʱʝ ʥʝ ʛʦʪʦʚʳ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʵʪʫ ʟʝʤʣʶ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʠʛʜʝ ʥʝʪ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. ɼʦʣʞʥʳ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ. 

ʇʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʣʶʜʷʤ ʟʝʤʣʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʮʠʚʠʣʠʟʦʚʘʥʥʳʡ ʚʠʜ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʦʜʫʤʘʥʳ ʤʠʢʨʦʨʘʡʦʥʳ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʛʦʪʦʚʣʝʥʘ 

ʜʦʢʫʤʝʥʪʘʮʠʷè, ð ʫʪʦʯʥʠʣʘ ɽ. ɼʦʙʨʳʥʷ. 

ʅʝ ʜʦʞʠʜʘʷʩʴ ʬʝʜʝʨʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʚ ʥʝʢʦʪʦʨʳʭ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʭ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʢʘʟʳʚʘʶʪ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʯʪʦ, ʧʦ ʩʣʦʚʘʤ 

ʛʣʘʚʳ ɻʦʩʢʦʤʟʝʤʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ.  

25 ʘʚʛʫʩʪʘ 2016 ʛʦʜʘ ʥʘ 50-ʦʡ ʩʝʩʩʠʠ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʩʦʚʝʪʘ 

ʙʳʣ ʫʪʚʝʨʞʜʝʥ ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʛʦ 

ʦʢʨʫʛʘ ʉʠʤʬʝʨʦʧʦʣʴ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʷʪʩʷ 

ʧʫʙʣʠʯʥʳʝ ʩʣʫʰʘʥʠʷ ʧʦ ʧʨʦʝʢʪʫ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʗʣʪʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ.  

ʂ ʢʦʥʮʫ 2017 ʛʦʜʘ ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ ʧʣʘʥʠʨʫʝʪ ʟʘʚʝʨʰʠʪʴ ʨʘʟʨʘʙʦʪʢʫ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʛʝʥʧʣʘʥʦʚ ʚʩʝʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ.  

 ʆʜʥʘʢʦ ʚʧʣʦʪʴ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʂʨʳʤʫ ʙʫʜʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʧʨʦʙʣʝʤʳ ʩ ʚʳʜʝʣʝʥʠʝʤ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʚ ʯʘʩʪʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠ ʨʝʛʠʩʪʨʘʮʠʝʡ ʧʨʘʚ ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ. 

ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝʯʴ ʦʧʳʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ 

ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʨʘʙʦʪʢʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʨʝʜʠ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ. 
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ʇʈʀʄɽʅɽʅʀɽ ʂʆʄʇʔʖʊɽʈʅʆʁ ʊʆʄʆɻʈɸʌʀʀ ɺ ʆɹʃɸʉʊʀ 

ɸɺʀɸʉʊʈʆɽʅʀʗ 

ɹʝʢʣʝʤʳʰʝʚ ʇ.ʆ. 

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʂʠʪʝʥʢʦ ʉ.ʈ. 

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸʥʥʦʪʘʮʠʷ. ʄʝʪʦʜ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʦʯʝʥʴ 

ʧʝʨʩʧʝʢʪʠʚʝʥ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʤʝʣʢʦ- ʠ 

ʩʨʝʜʥʝʛʘʙʘʨʠʪʥʳʭ ʜʝʪʘʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʧʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʦʤʦʛʨʘʬʘ ʠ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʦʤʦʛʨʘʬʠʠ ʚ ʘʚʠʘʩʪʨʦʝʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʊʦʤʦʛʨʘʬʠʷ, ʨʝʥʪʛʝʥʦʚʩʢʠʝ ʣʫʯʠ, ʘʚʠʘʩʪʨʦʝʥʠʝ, 

ʪʫʨʙʠʥʳ, ʥʘʛʨʫʟʢʠ, ʜʚʠʛʘʪʝʣʠ 

 

COMPUTED TOMOGRAPHY IN THE FIELD OF AVIATION  

Beklemyshev P. O. 

Perm National Research Polytechnic University 

Kitenko S.R. 

Perm National Research Polytechnic University 

Abstract. Method x-ray computer tomography is very promising to improve the 

accuracy and quality of constructing small - and medium-sized spare parts industry. 

The article describes the working principle of the computer tomography and the main 

use of imaging in the aircraft industry. 

Keywords. Tomography, x-rays, aviation, turbine, loads, motors. 

 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ-ʤʝʪʦʜ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʧʦʩʣʦʡʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʘ.  

ʉ ʧʦʤʦʱʴʶ ʪʦʤʦʛʨʘʬʠʠ ʤʦʛʫʪ ʠʟʫʯʘʪʴʩʷ ʦʙʲʝʢʪʳ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ: 

ʦʙʲʝʢʪʳ ʤʠʢʨʦʫʨʦʚʥʷ, ʩʨʝʜʥʝʛʘʙʘʨʠʪʥʳʝ ʦʙʲʝʢʪʳ ʠ ʦʙʲʝʢʪʳ ʤʘʢʨʦʫʨʦʚʥʷ [1].   

ʉʫʪʴ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʪ 

ʠʩʪʦʯʥʠʢʘ (ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʧʫʰʢʠ) ʧʦʜʘʝʪʩʷ ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʨʦʭʦʜʠʪ ʩʢʚʦʟʴ ʦʙʨʘʟʝʮ, ʘ ʜʘʣʝʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʘ ʤʘʪʨʠʮʝ ʧʨʠʝʤʥʠʢʘ 

(ʜʝʪʝʢʪʦʨʝ). ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʝʮ ʚʨʘʱʘʝʪʩʷ ʧʦ ʦʩʠ, ʟʘ ʩʯʝʪ ʯʝʛʦ 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʧʘʢʝʪ ʠʟ ʩʦʪʥʠ ʚʠʨʪʫʘʣʴʥʳʭ ʩʝʯʝʥʠʡ (ʨʠʩ.1). 

ʆʪʪʝʥʢʠ ʩʝʨʦʛʦ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʩʥʠʤʢʘʭ, ʛʦʚʦʨʷʪ ʥʘʤ ʦ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʘ. 

ʏʝʤ ʧʣʦʪʥʝʝ ʦʙʨʘʟʝʮ ʠʣʠ ʝʛʦ ʫʯʘʩʪʦʢ, ʪʝʤ ʙʦʣʝʝ ʪʝʤʥʳʤ ʦʢʘʞʝʪʩʷ ʩʥʠʤʦʢ. 
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ʈʠʩʫʥʦʢ 1. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʦʤʦʛʨʘʬʘ 

ʈʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ. ɺ ʤʠʨʝ ʧʨʠʥʷʪʦ 

ʘʩʩʦʮʠʠʨʦʚʘʪʴ ʪʦʤʦʛʨʘʬʠʶ ʩ ʤʝʜʠʮʠʥʦʡ, ʥʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʥʘ ʧʦʣʫʯʠʣʘ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ: 

-ʕʣʝʢʪʨʦʥʠʢʘ ʠ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʘ (ʩʣʦʞʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʜʘʪʯʠʢʠ, ʤʥʦʛʦʩʣʦʡʥʳʝ ʧʝʯʘʪʥʳʝ ʧʣʘʪʳ, ʩʠʣʦʚʘʷ ʵʣʝʢʪʨʦʥʠʢʘ, ʫʧʨʘʚʣʷʶʱʠʝ 

ʫʩʪʨʦʡʩʪʚʘ).  

-ʇʨʦʤʳʰʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʘʚʠʘʮʠʦʥʥʘʷ ʪʝʭʥʠʢʘ, ʪʝʭʥʠʢʘ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʤʧʦʥʝʥʪʳ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ). 

-ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, ʙʠʦʣʦʛʠʷ, ʛʝʦʣʦʛʠʷ, 

ʘʨʭʝʦʣʦʛʠʷ, ʧʘʣʝʦʥʪʦʣʦʛʠʷ). 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ 

ʠʤʝʥʥʦ ʧʨʠʤʝʥʝʥʠʝ ʪʦʤʦʛʨʘʬʠʠ ʚ ʘʚʠʘʩʪʨʦʝʥʠʠ: ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʜʦʙʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʪʦʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. 

ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʟʜʝʣʠʡ ʥʳʥʝʰʥʝʛʦ ʘʚʠʘʩʪʨʦʝʥʠʷ: 

ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʚʝʨʪʦʣʝʪʥʳʭ ʣʦʧʘʩʪʝʡ, ʦʭʣʘʞʜʘʝʤʳʭ ʪʫʨʙʠʥʥʳʭ 

ʣʦʧʘʪʦʢ, ʨʘʢʝʪʥʳʭ ʩʦʧʝʣ, ʨʫʣʝʡ, ʢʦʨʧʫʩʦʚ ʠ ʦʙʪʝʢʘʪʝʣʝʡ, ʘʚʠʘʮʠʦʥʥʳʭ ʠ 

ʛʘʟʦʧʝʨʝʢʘʯʠʚʘʶʱʠʭ ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, - ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ [2]. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʠʟʜʝʣʠʡ ʧʨʦʩʪʳʭ ʬʦʨʤ ʪʠʧʘ ʣʠʩʪʦʚ ʠʣʠ 

ʪʨʫʙ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʢʦʥʪʨʦʣʴ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ 

ʩʣʦʞʥʳʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʨʘʟʚʠʪʳʭ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʢ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ 

ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʚʳʧʫʩʢʘʶʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʝʥʪʛʝʥʦʚʩʢʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʪʦʤʦʛʨʘʬʳ, ʩʧʦʩʦʙʥʳʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʶʶ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʟʜʝʣʠʡ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ. ʏʝʤ ʙʦʣʝʝ ʩʣʦʞʥʦ 

ʠʟʜʝʣʠʝ, ʪʝʤ ʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʝʝ ʧʨʦʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʪʦʤʦʛʨʘʬʦʚ (ʨʠʩ.2). 
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ʋɼʂ 697.431 

ʊɽʇʃʆɺʆʁ ʈɸʉʏɽʊ ʅɸʇʆʃʔʅʆʁ ʉʀʉʊɽʄʓ ʆʊʆʇʃɽʅʀʗ 

ʀʅɼʀɺʀɼʋɸʃʔʅʆɻʆ ɾʀʃʀʑʅʆɻʆ ʉʊʈʆɽʅʀʗ 

ɿʘʛʘʡʥʦʚʘ ʕ.ʖ. 

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʪʝʧʣʦʚʦʡ ʨʘʩʯʝʪ ʥʘʧʦʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʦʪʦʧʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʜʥʦʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʦʤ 

ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦ ʜʣʠʥʝ ʢʦʥʪʫʨʦʚ 

ʦʪʦʧʣʝʥʠʷ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʧʝʨʚʠʯʥʦʛʦ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʟʜʘʥʠʡ ʚ ʇʨʠʚʦʣʞʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʊʝʧʣʦʚʦʡ ʨʘʩʯʝʪ, ʥʘʧʦʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ, ʀɾʉ. 

 

THERMAL CALCULATION OF FLOOR HEATING INDIVIDUAL 

HOUSING STRUCTURE 

Zagaynova E.Y. 

Perm national research polytechnic university 

Abstract. In the article the thermal design of floor heating system of the 

individual single-storey residential building. The result of the calculation is the 

distribution of water temperatures along the length of the heating circuits. The article 

also analyzes the dynamics of the initial commissioning of the buildings in the Volga 

Federal District. 

Keywords. Thermal design, floor heating system, individual housing. 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʤʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʠ 

ʥʘʙʠʨʘʶʱʝʡ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʝ ʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʬʝʨʦʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʚʧʝʨʚʳʝ ʚʚʝʜʝʥʥʳʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʟʜʘʥʠʡ (ʀɾʉ) ʚ ʇʨʠʚʦʣʞʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʚ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2015 ʛʦʜ 

[1].  
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ʊʘʙʣʠʮʘ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʚʧʝʨʚʳʝ ʚʚʝʜʝʥʥʳʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʟʜʘʥʠʡ (ʀɾʉ) ʚ 

ʇʨʠʚʦʣʞʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʚ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2015 ʛʦʜ 

ɻʦʜ ʂʦʣ-ʚʦ ʜʦʤʦʚ 

2000 28533 

2001 29598 

2002 30783 

2003 30542 

2004 30676 

2005 33774 

2006 39311 

2007 47664 

2008 56265 

2009 60399 

2010 55393 

2011 57613 

2012 58723 

2013 63514 

2014 63970 

2015 60292 
 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʪʝʥʜʝʥʮʠʷ ʧʝʨʚʠʯʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʞʠʣʠʱʥʳʭ 

ʩʪʨʦʝʥʠʡ ʚ ʮʝʣʦʤ ʩʢʣʦʥʥʘ ʢ ʫʚʝʣʠʯʝʥʠʶ. 

ɺ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʞʠʣʠʱʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʶʪ ʪʝʭʥʦʣʦʛʠʶ ʦʪʦʧʣʝʥʠʷ ʯʘʩʪʥʦʛʦ ʜʦʤʘ ʧʫʪʝʤ ʥʘʛʨʝʚʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʣʘ ʞʠʣʦʛʦ ʵʪʘʞʘ. ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ. ʅʘ ʨʠʩʫʥʢʝ 

1 ʧʨʠʚʝʜʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʦʪʦʧʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʪʠʧʦʚʦʛʦ ʧʨʦʝʢʪʘ ʦʜʥʦʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ, ʩʦʩʪʦʷʱʝʡ 

ʠʟ ʜʚʫʭ ʢʦʥʪʫʨʦʚ ʦʪʦʧʣʝʥʠʷ. 

ɼʣʠʥʘ ʧʝʨʚʦʛʦ ʢʦʥʪʫʨʘ ʦʪʦʧʣʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 1 ʨʘʚʥʘ 87,7 

ʤʝʪʨʘʤ, ʘ ʜʣʠʥʘ ʚʪʦʨʦʛʦ - 127 ʤʝʪʨʦʚ. ʄʘʪʝʨʠʘʣʦʤ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩʠʩʪʝʤʳ 

ʦʪʦʧʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʰʠʪʳʡ ʧʦʣʠʵʪʠʣʝʥ. ʂʦʥʪʫʨʳ ʦʪʦʧʣʝʥʠʷ ʧʦʩʪʨʦʝʥʳ ʠʟ ʪʨʫʙʳ 

ʩ ʚʥʝʰʥʠʤ ʜʠʘʤʝʪʨʦʤ 25 ʤʤ. 

ɺ ʨʘʤʢʘʭ ʩʪʘʪʴʠ ʧʨʦʚʝʜʝʥ ʪʝʧʣʦʚʦʡ ʨʘʩʯʝʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ 

ʦʪʦʧʣʝʥʠʷ. ɼʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʥʘʛʨʝʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 35 0ʉ. ʈʘʩʭʦʜ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦ ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ ʨʘʚʝʥ 1 ʤ3/ʯ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʘ 

ʚʳʭʦʜʝ ʠʟ ʢʦʪʣʘ ʨʘʚʥʘ35 0ʉ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʜʣʠʥʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3.  
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ʈʠʩʫʥʦʢ 1 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʪʦʧʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ  

 

 

ʈʠʩʫʥʦʢ 2 - ʈʝʟʫʣʴʪʘʪʳ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʝʪʘ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ  

(ʧʝʨʚʳʡ ʢʦʥʪʫʨ) 
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ʈʠʩʫʥʦʢ 3 - ʈʝʟʫʣʴʪʘʪʳ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʝʪʘ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ  

(ʚʪʦʨʦʡ ʢʦʥʪʫʨ) 
 

ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʧʦʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʚ 

ʧʨʠʤʝʥʝʥʠʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʩʠʩʪʝʤʫ ʩ ʥʠʟʢʠʤʠ 

ʪʝʧʣʦʧʦʪʝʨʷʤʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʘ ʚʭʦʜʝ ʚ ʢʦʪʝʣ ʦʪʦʧʣʝʥʠʷ ʥʠʞʝ ʥʘ 

2,66 0ʉ ʜʣʷ ʧʝʨʚʦʛʦ ʢʦʥʪʫʨʘ ʦʪʦʧʣʝʥʠʷ ʠ ʥʘ 3,46 0ʉ ʜʣʷ ʚʪʦʨʦʛʦ ʢʦʥʪʫʨʘ 

ʦʪʦʧʣʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʥʠʟʢʠʝ ʧʦʪʝʨʠ ʪʝʧʣʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʜʥʦʵʪʘʞʥʦʛʦ ʜʦʤʘ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʠ 

ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʭʦʞʠʭ ʧʨʦʝʢʪʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʞʠʣʠʱʥʳʭ 

ʩʪʨʦʝʥʠʡ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʬʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.gks.ru/ 
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ʂʘʙʘʝʚʘ ɽ. ɺ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɺʝʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʚʘʣ, ʠʥʪʝʨʚʘʣʴʥʳʡ ʘʥʘʣʠʟ, 

ʦʙʦʙʱʝʥʥʘʷ ʠʥʪʝʨʚʘʣʴʥʘʷ ʘʨʠʬʤʝʪʠʢʘ, ʤʝʪʦʜ ʂʨʘʤʝʨʘ, ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. 

 

THE USE OF METHODS OF INTERVAL ANALYSIS FOR THE 

SOLUTION OF SYSTEMS OF LINEAR ALGEBRAIC EQUATIONS BY THE 

METHOD OF KRAMER  

Kabaeva E. V. 

Khakas state University n. a. N. F. Katanov 

Abstract. This paper considers the solution of systems of linear algebraic 

equations by using methods of interval analysis. As the coefficients and variables of 

these systems use real intervals. An example of solving systems using generalized 

interval arithmetic. 

Keywords. Real interval, interval analysis, generalized interval arithmetic, the 

method of Cramer system of linear algebraic equations. 

 

ʀʥʪʝʨʚʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚʦʟʥʠʢ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʢʘʢ ʤʝʪʦʜ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʦʰʠʙʦʢ ʦʢʨʫʛʣʝʥʠʷ ʥʘ ʕɺʄ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʦʥ 

ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʦʜʠʥ ʠʟ ʨʘʟʜʝʣʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʫʯʠʪʳʚʘʶʱʝʡ ʪʘʢʞʝ 

ʦʰʠʙʢʠ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʦʰʠʙʢʠ ʚ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʪ. ʧ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʦʠʪ ʚ ʟʘʤʝʥʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ ʠ ʚʝʱʝʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ ʥʘʜ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ ʠʥʪʝʨʚʘʣʴʥʳʤʠ 

ʦʧʝʨʘʮʠʷʤʠ ʠ ʬʫʥʢʮʠʷʤʠ, ʧʨʝʦʙʨʘʟʫʶʱʠʤʠ ʠʥʪʝʨʚʘʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʵʪʠ ʯʠʩʣʘ. 

ʀʥʪʝʨʚʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʣʦʜʦʝ ʠ ʠʥʪʝʥʩʠʚʥʦ 

ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʠʥʪʝʨʚʘʣʴʥʳʝ 

ʘʣʛʦʨʠʪʤʳ ʩʪʨʦʠʣʠʩʴ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʦʙʦʙʱʝʥʠʷ ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ. ɿʘʪʝʤ ʚʩʝ ʯʘʱʝ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ (ʪʘʢʠʝ, ʢʘʢ ʧʝʨʝʩʝʯʝʥʠʝ). ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʠʤʝʶʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʠʝʤʳ ʠʥʪʝʨʚʘʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʥʝʩʢʦʣʴʢʦ ʧʘʢʝʪʦʚ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʤʘʢʨʦʷʟʳʢʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʵʣʝʤʝʥʪʳ 

ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʤʘʰʠʥʥʦʤ ʫʨʦʚʥʝ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ ʕɺʄ.  

ɺʝʱʝʩʪʚʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ, ʠʣʠ ʧʨʦʩʪʦ ʠʥʪʝʨʚʘʣʦʤ, ʥʘʟʳʚʘʝʪʩʷ ʟʘʤʢʥʫʪʦʝ ʠ 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ []x  ʤʥʦʞʝʩʪʚʘ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ R  ʪʘʢʦʝ, ʯʪʦ 

[]{ }xxxxx ¢¢Í= R . ʀʥʪʝʨʚʘʣ []x  ʦʙʦʟʥʘʯʘʝʪʩʷ ʪʘʢʞʝ ʯʝʨʝʟ [ ]xx,  [1]. 

ʕʣʝʤʝʥʪʘʨʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ 

ʥʘ ʠʥʪʝʨʚʘʣʴʥʳʝ ʘʨʛʫʤʝʥʪʳ [ʭ] ʠ [ʫ] ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʣʶʙʦʡ 

ʵʣʝʤʝʥʪʘʨʥʦʡ ʠʥʪʝʨʚʘʣʴʥʦʡ ʦʧʝʨʘʮʠʠ ʢʘʢ ʤʥʦʞʝʩʪʚʘ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ, 
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ʧʦʣʫʯʘʶʱʠʭʩʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʢ 

ʚʩʝʚʦʟʤʦʞʥʳʤ ʧʘʨʘʤ ʯʠʩʝʣ, ʦʜʥʦ ʠʟ ʢʦʪʦʨʳʭ ʙʝʨʝʪʩʷ ʠʟ [ʭ], ʘ ʜʨʫʛʦʝ ï ʠʟ [ʫ]. 

ʀʥʘʯʝ ʛʦʚʦʨʷ, ʧʨʠ { },,,, Ö-+  ʠʤʝʝʤ: 

[][][ ]
[][][ ]
[][] { } { }[ ]
[][][][ ] [].0,/1,/1/

,,,,max,,,,min

,,

,,

yyyxyx

yxyxyxyxyxyxyxyxyx

yxyxyx

yxyxyx

ÎÖ=

=Ö

--=-

++=+

             (1) 

ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜ ʂʨʘʤʝʨʘ ʜʣʷ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ Ax = b ʩ nĬn-

ʤʘʪʨʠʮʝʡ A = ( aij) ʠ n-ʚʝʢʪʦʨʦʤ ʧʨʘʚʳʭ ʯʘʩʪʝʡ b = (bi).  

ʄʝʪʦʜ ʂʨʘʤʝʨʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʭ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ (ʉʃɸʋ), ʫ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʠʪʝʣʴ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ 

ʦʪʣʠʯʝʥ ʦʪ ʥʫʣʷ. ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʦʤ ʂʨʘʤʝʨʘ ʧʨʦʭʦʜʠʪ ʟʘ ʪʨʠ 

ʰʘʛʘ ʧʨʦʩʪʦʛʦ ʘʣʛʦʨʠʪʤʘ:  

1. ʉʦʩʪʘʚʠʪʴ ʦʧʨʝʜʝʣʠʪʝʣʴ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ (ʝʛʦ ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʠʪʝʣʝʤ ʩʠʩʪʝʤʳ), ʠ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʥ ʥʝ ʨʘʚʝʥ ʥʫʣʶ, ʪ. ʝ. ȹÍ0. 

2. ɼʣʷ ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʥʦʡ xi (i=ρȟὲ) ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʦʧʨʝʜʝʣʠʪʝʣʴ 

ȹxi, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʦʧʨʝʜʝʣʠʪʝʣʷ ȹ ʟʘʤʝʥʦʡ i-ʛʦ ʩʪʦʣʙʮʘ ʩʪʦʣʙʮʦʤ ʩʚʦʙʦʜʥʳʭ 

ʯʣʝʥʦʚ ʟʘʜʘʥʥʦʡ ʉʃɸʋ. 

3. ʅʘʡʪʠ ʟʥʘʯʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʧʦ ʬʦʨʤʫʣʝ xi  = ȹxi/ȹ (i=ρȟὲ). 

ʇʫʩʪʴ ʟʘʜʘʥʘ ʠʥʪʝʨʚʘʣʴʥʘʷ nĬn-ʩʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ Ax = b. 

ɿʘʤʝʥʠʤ ʚ ʘʣʛʦʨʠʪʤʝ ʚʩʝ ʚʝʣʠʯʠʥʳ ʥʘ ʠʥʪʝʨʚʘʣʴʥʳʝ, ʘ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ï 

ʥʘ ʦʧʝʨʘʮʠʠ ʠʥʪʝʨʚʘʣʴʥʦʡ ʘʨʠʬʤʝʪʠʢʠ. ʇʦʣʫʯʘʶʱʠʡʩʷ ʧʨʠ ʵʪʦʤ ʘʣʛʦʨʠʪʤ, 

ʷʚʣʷʶʱʠʡʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠʥʪʝʨʚʘʣʴʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʪʦʯʝʯʥʦʛʦ ʤʝʪʦʜʘ 

ʂʨʘʤʝʨʘ, ʥʘʟʳʚʘʝʪʩʷ ʠʥʪʝʨʚʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʂʨʘʤʝʨʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʉʃɸʋ ʤʝʪʦʜʦʤ ʂʨʘʤʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Delphi 10.  

ɺ ʚʝʱʝʩʪʚʝʥʥʦʡ ʠʥʪʝʨʚʘʣʴʥʦʡ ʘʨʠʬʤʝʪʠʢʝ ʧʨʘʚʠʣʦ ʜʝʣʝʥʠʷ ʥʘ ʥʫʣʴ 

ʠʩʢʣʶʯʘʝʪʩʷ. ʏʪʦʙʳ ʦʩʚʦʙʦʜʠʪʴʩʷ ʦʪ ʵʪʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ 

ʦʙʦʙʱʝʥʥʘʷ ʠʥʪʝʨʚʘʣʴʥʘʷ ʘʨʠʬʤʝʪʠʢʘ [1]. ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʨʘʩʰʠʨʝʥʘ ʩʠʩʪʝʤʘ 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ ʩ ʧʦʤʦʱʴʶ ʜʦʙʘʚʣʝʥʠʷ ʢ ʥʝʡ ʜʚʫʭ ʠʜʝʘʣʴʥʳʭ ʪʦʯʝʢ ï 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʙʝʩʢʦʥʝʯʥʦʩʪʠ: Ὑᶻ Ὑ᷾ Њ ᷾ ЊȢ  

ɿʘʪʝʤ ʜʦʧʫʩʪʠʣʠ, ʯʪʦʙʳ ʠʥʬʠʤʫʤʳ ʠ ʩʫʧʨʝʤʫʤʳ ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ ʙʳʣʠ ʠʜʝʘʣʴʥʳʤʠ ʪʦʯʢʘʤʠ. ʊʦʛʜʘ ʤʥʦʞʝʩʪʚʦ ʦʙʦʙʱʝʥʥʳʭ 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʠʤʝʝʪ ʚʠʜ: ὍὙᶻ ὍὙ᷾ Њȟὶȿὶ‭Ὑ᷾ ὰȟЊȿὰ‭Ὑ᷾

ЊȟЊ Ȣ 
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ʈʠʩʫʥʦʢ 1 ï ʈʝʰʝʥʠʝ ʉʃɸʋ c ʠʥʪʝʨʚʘʣʴʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʤʝʪʦʜʦʤ 

ʂʨʘʤʝʨʘ 

 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, IR* ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ, ʜʦʧʦʣʥʝʥʥʦʝ ʪʘʢʠʤʠ ʠʥʪʝʨʚʘʣʘʤʠ, ʫ ʢʦʪʦʨʳʭ ʥʠʞʥʷʷ ʠ/ʠʣʠ ʚʝʨʭʥʷʷ 

ʛʨʘʥʠʮʳ ʷʚʣʷʶʪʩʷ ʠʜʝʘʣʴʥʳʤʠ ʪʦʯʢʘʤʠ.  

ɼʣʷ ʢʦʥʝʯʥʳʭ ʠʥʪʝʨʚʘʣʦʚ [][]yx ,  ʧʨʠ []yÍ0  ʦʙʦʙʱʝʥʥʦʝ ʠʥʪʝʨʚʘʣʴʥʦʝ 

ʜʝʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ (2): 

     [][]
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yʠyxyx

yʠʣʠxʠʣʠxx
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8

8

      (2) 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʦʙʦʙʱʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʜʝʣʝʥʠʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ (ʉʃɸʋ) ʠʥʪʝʨʚʘʣʴʥʳʤ 

ʤʝʪʦʜʦʤ ʂʨʘʤʝʨʘ [2]. ʄʝʪʦʜ ʂʨʘʤʝʨʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʭ ʉʃɸʋ, ʫ 

ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʠʪʝʣʴ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʦʪʣʠʯʝʥ ʦʪ ʥʫʣʷ. ʆʙʦʙʱʝʥʥʦʝ 



˿˻ˤ˾˩˸˩˹˹̍˩ ́˩̆˹˻˶˻˥ˮˮ ˤ ˹ˢ̂˴˩ ˮ ˻ˣ˾ˢ˭˻ˤˢ˹ˮˮΥ 
˽˾˻ˣ˶˩˸̍Σ ˨˻˿́ˮˬ˩˹ˮ̒Σ ˽˩˾˿˽˩˴́ˮˤ̍ 
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ʠʥʪʝʨʚʘʣʴʥʦʝ ʜʝʣʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʟʜʝʩʴ, ʢʦʛʜʘ ʛʣʘʚʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ 

(ʠʥʪʝʨʚʘʣ) ʩʦʜʝʨʞʠʪ ʥʫʣʴ.  

ʇʨʠʤʝʨ: ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʉʃɸʋ [3] ʩ ʠʥʪʝʨʚʘʣʴʥʳʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ: 

ρȠςϽὼ ςȠσϽὼ ρȠπϽὼ υȠτ

ρȠπϽὼ ςȠρϽὼ ρȠςϽὼ ςȠρ

ρȠςϽὼ σȠςϽὼ τȠσϽὼ ςȠσ

. 

Eʸ ʛʣʘʚʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ ȹ ʨʘʚʝʥ [ï12; 40], ʪ. ʝ. ʧʦʣʫʯʠʣʠ ʠʥʪʝʨʚʘʣ, 

ʩʦʜʝʨʞʘʱʠʡ ʥʫʣʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʉʃɸʋ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʦʙʱʝʥʥʦʝ ʜʝʣʝʥʠʝ ʠʥʪʝʨʚʘʣʴʥʦʡ ʘʨʠʬʤʝʪʠʢʠ. 

ʉʥʘʯʘʣʘ ʚʳʯʠʩʣʠʤ ʦʩʪʘʣʴʥʳʝ ʦʧʨʝʜʝʣʠʪʝʣʠ: ȹ1 = [ï102; ï8],  ȹ2 = [ï9; 39],  

ȹ3 = [ï34; 24]. ɼʘʣʝʝ ʠʤʝʝʤ: 

ὼ
Ў

Ў

Ƞ 

Ƞ
ЊȠ ᷾

 
Ƞ Њ ЊȠɀπȟς]᷾πȟφχȠ ЊȢ  

ὼ
Ў

Ў

Ƞ 

Ƞ
ЊȠ ЊȢ ὼ

Ў

Ў

Ƞ 

Ƞ
ЊȠ ЊȢ  

ʆʙʦʙʱʝʥʥʦʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʝʣʝʥʠʝ ʥʝʨʝʜʢʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʝʨʝʩʝʯʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʘ ʩ ʥʝʢʦʪʦʨʳʤ ʢʦʥʝʯʥʳʤ ʠʥʪʝʨʚʘʣʦʤ. ʈʝʟʫʣʴʪʘʪ 

ʧʝʨʝʩʝʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʫʩʪʳʤ ʤʥʦʞʝʩʪʚʦʤ, ʢʦʥʝʯʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʠʣʠ 

ʦʙʲʝʜʠʥʝʥʠʝʤ ʜʚʫʭ ʢʦʥʝʯʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʦʙʦʙʱʝʥʥʘʷ 

ʘʨʠʬʤʝʪʠʢʘ ʩʣʫʞʠʪ ʩʨʝʜʩʪʚʦʤ ʧʦʨʦʞʜʝʥʠʷ ʠ ʦʧʝʨʠʨʦʚʘʥʠʷ ʙʝʩʢʦʥʝʯʥʳʤʠ 

ʠʥʪʝʨʚʘʣʘʤʠ ʚ ʭʦʜʝ ʨʘʩʯʝʪʦʚ, ʚ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʦʪʚʝʪ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʪʦʣʴʢʦ 

ʢʦʥʝʯʥʳʝ ʠʥʪʝʨʚʘʣʳ. 
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2016 ʛ. ɺ 2-ʭ ʯʘʩʪʷʭ. ʏʘʩʪʴ 2. ʉʤʦʣʝʥʩʢ. ʉ. 29-30. 
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ʋɼʂ 338.242 

ʊʀʇʓ ʋɻʈʆɿ ɺ IP ï ʊɽʃɽʌʆʅʀʀ ʀ ʄɽʊʆɼʓ ɹʆʈʔɹʓ ʉ ʅʀʄʀ 

ʂʦʧʪʝʚ ɼ.ʉ. 

ʤʘʛʠʩʪʨʘʥʪ  

ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʛ. ʂʫʨʩʢ 

ʅʠʢʘʥʜʨʦʚʘ ɼ.ʂ. 

ʤʘʛʠʩʪʨʘʥʪ  

ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʛ. ʂʫʨʩʢ 

ʐʝʚʮʦʚ ɸ.ʅ. 

ʩʪʫʜʝʥʪ  

ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 ʛ. ʂʫʨʩʢ 

ʑʠʪʦʚ ɸ.ʅ. 

ʩʪʫʜʝʥʪ  

ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʫʨʩʢ 

ɸʥʥʦʪʘʮʠʷ. ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʶʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʣʷ ʣʶʙʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ. ʉʦ ʚʨʝʤʝʥʝʤ ʫʜʘʣʦʩʴ 

ʦʙʝʩʧʝʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ, ʭʦʪʷ ʠ ʜʘʣʝʢʠʡ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʘ, ʫʨʦʚʝʥʴ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʝʪʷʭ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ IP-ʪʝʣʝʬʦʥʠʠ ʠ ʝʝ 

ʧʨʝʪʝʥʟʠʠ ʥʘ ʪʦ, ʯʪʦʙʳ ʩʪʘʪʴ ʦʩʥʦʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʧʝʨʝʜʘʯʠ ʛʦʣʦʩʘ ʚ ʥʝʜʘʣʝʢʦʤ 

ʙʫʜʫʱʝʤ, ʧʦʨʦʞʜʘʶʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʝʣʝʬʦʥʠʷ ʣʠʙʦ 

ʥʠʢʦʛʜʘ ʥʝ ʩʪʘʣʢʠʚʘʣʘʩʴ, ʣʠʙʦ ʜʘʚʥʦ ʦ ʥʠʭ ʟʘʙʳʣʘ, ʣʠʙʦ ʫʞʝ ʥʘʫʯʠʣʘʩʴ 

ʩʧʨʘʚʣʷʪʴʩʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. IP-ʪʝʣʝʬʦʥʠʷ (IPT), ʬʠʰʠʥʛ-ʘʪʘʢʘ, ʠʥʪʝʨʥʝʪ-ʪʝʣʝʬʦʥʠʷ, 

ʠʥʪʝʨʥʝʪ-ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɺʦʧʨʦʩ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʚʷʟʠ ʚʩʝʛʜʘ ʙʳʣ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʚ ʩʝʪʷʭ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ. ʈʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʘ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ, ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʨʝʩʫʨʩʦʚ 

ʩʠʩʪʝʤʳ ʠ ʚʦʟʤʦʞʥʳʭ ʫʛʨʦʟ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʫʛʨʦʟ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʚ ʩʝʪʷʭ IP-ʪʝʣʝʬʦʥʠʠ: 

- ʇʦʜʤʝʥʘ ʜʘʥʥʳʭ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʜʠʥ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʝʪʠ 

ʚʳʜʘʝʪ ʩʝʙʷ ʟʘ ʜʨʫʛʦʛʦ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʚʘʞʥʳʤ ʬʫʥʢʮʠʷʤ ʩʠʩʪʝʤʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʩʝʪʠ ʧʦʚʳʰʘʝʪ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ 
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ʧʦʣʴʟʦʚʘʪʝʣʴ, ʩ ʢʦʪʦʨʳʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʚʷʟʴ, ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʜʩʪʘʚʥʳʤ ʣʠʮʦʤ ʠ 

ʯʪʦ ʝʤʫ ʤʦʞʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ. 

- ʇʦʜʩʣʫʰʠʚʘʥʠʝ. ɺʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ 

(ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʠ ʧʘʨʦʣʝʡ) ʠʣʠ ʯʘʩʪʥʳʭ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʧʦ ʥʝʟʘʱʠʱʝʥʥʳʤ ʢʘʥʘʣʘʤ ʵʪʠ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʦʜʩʣʫʰʘʪʴ ʠ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʣʦʫʧʦʪʨʝʙʣʷʪʴ ʠʤʠ. ʄʝʪʦʜʳ ʰʠʬʨʦʚʢʠ ʜʘʥʥʳʭ ʩʥʠʞʘʶʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʵʪʦʡ ʫʛʨʦʟʳ. 

- ʄʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʤʠ. ɼʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʢʘʥʘʣʘʤ 

ʩʚʷʟʠ, ʚ ʧʨʠʥʮʠʧʝ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ. ɺʦ ʤʥʦʛʠʭ ʤʝʪʦʜʘʭ ʰʠʬʨʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʟʘʱʠʪʳ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʘʷ ʠʭ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ [1,2]. 

- ʆʪʢʘʟ ʦʪ ʦʙʩʣʫʞʠʚʘʥʠʷ (Denial of Service ð DoS) ʷʚʣʷʝʪʩʷ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʭʘʢʝʨʩʢʦʡ ʘʪʘʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʚʘʞʥʳʝ ʩʠʩʪʝʤʳ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʜʦʩʪʫʧʥʳʤʠ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʧʝʨʝʧʦʣʥʝʥʠʷ ʩʠʩʪʝʤʳ 

ʥʝʥʫʞʥʳʤ ʪʨʘʬʠʢʦʤ, ʥʘ ʦʙʨʘʙʦʪʢʫ ʢʦʪʦʨʦʛʦ ʫʭʦʜʷʪ ʚʩʝ ʨʝʩʫʨʩʳ ʩʠʩʪʝʤʥʦʡ 

ʧʘʤʷʪʠ ʠ ʧʨʦʮʝʩʩʦʨʘ. ʉʠʩʪʝʤʘ ʩʚʷʟʠ ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʧʦʜʦʙʥʳʭ ʘʪʘʢ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʝʪʴ. 

- ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʦʡ ʬʦʨʤʦʡ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʚ ʀʥʪʝʨʥʝʪ, ʙʝʟ ʩʦʤʥʝʥʠʷ, 

ʷʚʣʷʝʪʩʷ ʬʠʰʠʥʛ. ʊʠʧʠʯʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʬʠʰʠʥʛʘ ʷʚʣʷʶʪʩʷ mail, 

ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ web-ʩʘʡʪʳ.  

ʏʠʩʣʦ ʬʠʰʠʥʛ-ʘʪʘʢ ʚʳʨʦʩʣʦ ʚʜʚʦʝ ʟʘ ʧʝʨʚʳʝ ʰʝʩʪʴ ʤʝʩʷʮʝʚ 2008 ʛʦʜʘ, 

ʩʦʦʙʱʘʝʪ Reuters ʩʦ ʩʩʳʣʢʦʡ ʥʘ "ʆʪʯʝʪ ʧʦ ʫʛʨʦʟʘʤ ʠʥʪʝʨʥʝʪ-ʙʝʟʦʧʘʩʥʦʩʪʠ", 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ Symantec. 

ɺ ʧʝʨʚʦʤ ʧʦʣʫʛʦʜʠʠ 2009 ʛʦʜʘ ʬʠʰʝʨʳ ʦʪʧʨʘʚʠʣʠ 157 ʪʳʩʷʯ ʫʥʠʢʘʣʴʥʳʭ 

ʧʠʩʝʤ, ʯʪʦ ʥʘ 81 ʧʨʦʮʝʥʪ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʪʦʨʳʤ ʧʦʣʫʛʦʜʠʝʤ 2008 ʛʦʜʘ. 

ʇʦ ʩʣʦʚʘʤ ʘʚʪʦʨʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʞʜʦʝ ʪʘʢʦʝ ʧʠʩʴʤʦ ʤʦʞʝʪ ʙʳʪʴ ʦʪʧʨʘʚʣʝʥʦ 

ʩʦʪʥʷʤ ʪʳʩʷʯ ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

 

 

ʈʠʩʫʥʦʢ 1 ï ʏʠʩʣʦ ʬʠʰʠʥʛ ʨʘʩʩʳʣʦʢ ʠ ʬʠʰʝʨʩʢʠʭ ʩʘʡʪʦʚ ʚ ʤʠʨʝ ʩ ʤʘʷ 2008 ʧʦ 

ʤʘʡ 2009 ʛʦʜ 



 
 

́˩̆˹ˮ̉˩˿˴ˮ˩ ˹ˢ̂˴ˮ 
˨˩˴ˢˣ˾̎ нлмс 

 

 

93 
 

ɹʘʟʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ, 

ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʘʢʪʠʚʥʘʷ ʧʨʦʚʝʨʢʘ. ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʨʠʟʚʘʥʘ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʫʛʨʦʟʫ ʦʙʝʟʣʠʯʠʚʘʥʠʷ ʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʠ ʜʘʥʥʳʤ. 

ʍʦʪʷ ʘʚʪʦʨʠʟʘʮʠʷ ʥʝ ʚʩʝʛʜʘ ʚʢʣʶʯʘʝʪ ʚ ʩʚʦʡ ʩʦʩʪʘʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ, ʥʦ ʯʘʱʝ 

ʚʩʝʛʦ ʦʜʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʜʨʫʛʦʝ. ʎʝʣʦʩʪʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ 

ʦʪ ʧʦʜʩʣʫʰʠʚʘʥʠʷ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ, ʧʦʜʜʝʨʞʠʚʘʷ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠ ʥʝʠʟʤʝʥʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʀ, ʥʘʢʦʥʝʮ, 

ʘʢʪʠʚʥʘʷ ʧʨʦʚʝʨʢʘ ʦʟʥʘʯʘʝʪ ʧʨʦʚʝʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ 

ʪʝʭʥʦʣʦʛʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʤʦʛʘʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʩʝʪʴ ʠ ʘʪʘʢʠ ʪʠʧʘ DʦS. 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ IP-ʪʝʣʝʬʦʥʠʠ ʦʩʪʘʸʪʩʷ ʟʘʜʘʯʘ ʟʘʱʠʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʝʛʦ ʨʘʟʛʦʚʦʨʦʚ. 

ɺʠʨʪʫʘʣʴʥʳʝ ʃɺʉ ʩʥʠʞʘʶʪ ʚ ʠʟʚʝʩʪʥʦʡ ʩʪʝʧʝʥʠ ʨʠʩʢ ʧʨʦʩʣʫʰʠʚʘʥʠʷ 

ʪʝʣʝʬʦʥʥʳʭ ʨʘʟʛʦʚʦʨʦʚ, ʦʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʧʝʨʝʭʚʘʪʘ ʨʝʯʝʚʳʭ ʧʘʢʝʪʦʚ 

ʘʥʘʣʠʟʘʪʦʨʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʘʧʠʩʠ ʨʘʟʛʦʚʦʨʘ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʘ ʜʝʣʦ ʥʝʭʠʪʨʦʝ. 

ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚʠʨʪʫʘʣʴʥʳʝ ʃɺʉ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʟʘʱʠʪʫ ʦʪ ʚʥʝʰʥʠʭ 

ʚʪʦʨʞʝʥʠʡ, ʥʦ ʟʘʱʠʪʠʪʴ ʦʪ ʘʪʘʢʠ, ʠʥʠʮʠʠʨʦʚʘʥʥʦʡ ʠʟʥʫʪʨʠ ʩʝʪʠ, ʤʦʛʫʪ ʙʳʪʴ ʥʝ 

ʩʧʦʩʦʙʥʳ. ʏʝʣʦʚʝʢ, ʥʘʭʦʜʷʱʠʡʩʷ ʚʥʫʪʨʠ ʧʝʨʠʤʝʪʨʘ ʩʝʪʠ, ʤʦʞʝʪ ʧʦʜʢʣʶʯʠʪʴ 

ʢʦʤʧʴʶʪʝʨ ʧʨʷʤʦ ʢ ʨʘʟʲʝʤʫ ʥʘʩʪʝʥʥʦʡ ʨʦʟʝʪʢʠ, ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʝʛʦ ʢʘʢ 

ʵʣʝʤʝʥʪ ʚʠʨʪʫʘʣʴʥʦʡ ʃɺʉ ʩʠʩʪʝʤʳ IP-ʪʝʣʝʬʦʥʠʠ ʠ ʥʘʯʘʪʴ ʘʪʘʢʫ.  

ʅʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʡ ʩʧʦʩʦʙ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʧʦʜʦʙʥʳʤ ʤʘʥʠʧʫʣʷʮʠʷʤ 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ IP-ʪʝʣʝʬʦʥʦʚ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʰʠʬʨʦʚʘʥʠʷ. ʂʨʦʤʝ 

ʪʦʛʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʘʱʠʪʫ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʬʨʦʚʘʥʠʝ ʪʨʘʬʠʢʘ ʤʝʞʜʫ 

ʪʝʣʝʬʦʥʘʤʠ ʠ ʰʣʶʟʘʤʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, 

ʪʘʢʠʝ ʢʘʢ Avaya, Nortel ʠ Cisco, ʧʨʝʜʣʘʛʘʶʪ ʚʩʪʨʦʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʰʠʬʨʦʚʘʥʠʷ ʜʣʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ. ʐʠʬʨʦʚʘʥʠʝ ʪʨʘʬʠʢʘ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʣʦʛʠʯʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʨʘʟʛʦʚʦʨʦʚ, ʥʦ 

ʪʘʢʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʥʝʩʝʪ ʠ ʨʷʜ ʪʨʫʜʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʟʘʱʠʱʝʥʥʦʡ ʩʚʷʟʠ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʝʨʞʢʘ, 

ʜʦʙʘʚʣʷʝʤʘʷ ʧʨʦʮʝʩʩʦʤ ʟʘʰʠʬʨʦʚʳʚʘʥʠʷ ʠ ʨʘʩʰʠʬʨʦʚʳʚʘʥʠʷ ʪʨʘʬʠʢʘ [3]. ʇʨʠ 

ʨʘʙʦʪʝ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʧʦʜʦʙʥʘʷ ʧʨʦʙʣʝʤʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʜʘʝʪ ʦ ʩʝʙʝ ʟʥʘʪʴ, ʥʦ 

ʧʨʠ ʩʚʷʟʠ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʝʪʴ ʩʧʦʩʦʙʥʘ ʜʦʩʪʘʚʣʷʪʴ 

ʥʝʫʜʦʙʩʪʚʘ. ʂ ʪʦʤʫ ʞʝ ʰʠʬʨʦʚʘʥʠʝ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʥʘ ʧʨʠʢʣʘʜʥʦʤ 

ʫʨʦʚʥʝ, ʤʦʞʝʪ ʟʘʪʨʫʜʥʠʪʴ ʨʘʙʦʪʫ ʤʝʞʩʝʪʝʚʳʭ ʵʢʨʘʥʦʚ. ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʦʪʦʢʦʚʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʟʘʜʝʨʞʢʠ ʛʦʨʘʟʜʦ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʙʣʦʯʥʳʭ ʰʠʬʨʦʚ. ɺʘʨʠʘʥʪʦʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʙʦʣʝʝ ʙʳʩʪʨʳʝ 

ʘʣʛʦʨʠʪʤʳ ʠʣʠ ʚʢʣʶʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ QoS ʚ ʤʦʜʫʣʴ ʰʠʬʨʦʚʘʥʠʷ. 
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ɹʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ï ʩʚʦʜ ʧʨʘʚʠʣ ʠ ʧʦʣʦʞʝʥʠʡ, ʚ ʢʦʪʦʨʦʡ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ, ʧʫʪʝʤ ʥʘʢʦʧʣʝʥʠʷ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ (ʙʘʣʣʦʚ), ʦʮʝʥʠʚʘʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ ʟʘ ʚʝʩʴ 

ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʧʦʚʳʰʘʝʪ 

ʤʦʪʠʚʘʮʠʶ ʩʪʫʜʝʥʪʦʚ ʢ ʦʩʚʦʝʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʢʘʯʝʩʪʚʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʅʘʣʠʯʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʙʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ 

ʚʝʩʪʠ ʨʘʩʢʨʳʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʯʝʨʝʟ ʦʙʱʝʜʦʩʪʫʧʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʪʨʫʜʦʝʤʢʦʩʪʴʶ ʠ ʚʨʝʤʝʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ [1], [2]. 

ʆʙʷʟʘʪʝʣʴʥʳʝ ʘʪʨʠʙʫʪʳ ɹʈʂ: ʥʘʟʚʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ, ʥʘʟʚʘʥʠʝ ʛʨʫʧʧʳ, 

ʌʀʆ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʤʠʥʠʤʫʤ ʦʜʠʥ ʤʦʜʫʣʴ, ʥʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʢʘʟʘʪʴ 

ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ (ʢʘʢ ʧʨʘʚʠʣʦ, 2-3 ʤʦʜʫʣʷ).  

ʂʘʞʜʳʡ ʤʦʜʫʣʴ ʩʦʩʪʦʠʪ ʠʟ ʪʝʢʫʱʝʛʦ ʠ ʨʫʙʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʪʘʢʞʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʫʢʘʟʘʥʳ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʟʘ ʤʦʜʫʣʴ. 

ʌʦʨʤʘʤʠ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ ʤʦʛʫʪ ʙʳʪʴ:  

¶ ʨʘʙʦʪʘ ʥʘ ʣʝʢʮʠʠ ʣʝʢʮʠʡ; 

¶ ʚʳʧʦʣʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ; 

¶ ʧʦʩʝʱʝʥʠʝ ʠ ʚʳʧʦʣʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʠ ʪ.ʜ. 

ʌʦʨʤʳ ʨʫʙʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ:  

¶ ʪʝʩʪʠʨʦʚʘʥʠʝ; 

¶ ʢʦʥʪʨʦʣʴʥʳʝ ʨʘʙʦʪʳ; 

¶ ʦʧʨʦʩʳ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʠʤʝʪ ʚʠʜ: 

ää
= =

Ö==
n

i

k

j
ijij qwSC

1 1
max )( , 

ʛʜʝ C  ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ; n  ï ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʥʘʛʨʫʟʦʢ (1 Ò i Ò 

n); l i ï ʚʠʜʳ ʥʘʛʨʫʟʦʢ (ʥʘʧʨʠʤʝʨ, ʣʝʢʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠʝ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ ʠ 

ʪ.ʜ.) (i = 1..n); j ï ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ (j = 1..k); l ij ï ʩʫʤʤʘʨʥʳʡ ʙʘʣʣ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ i-ʦʤ ʤʦʜʫʣʝ; wij ï ʙʘʣʣ ʟʘ ʝʜʠʥʠʮʫ ʜʝʷʪʝʣʴʥʦʩʪʠ bij; 

qij ï ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʤʦʜʫʣʝ (ʥʘʧʨʠʤʝʨ, 7 ʣʝʢʮʠʡ, 5 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ). 

ij

ij
ij

q

w
b = , 

ʛʜʝ ijkb  ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ ʟʘ ʝʜʠʥʠʮʫ ʜʝʷʪʝʣʴʥʦʩʪʠ; ijkS  ï ʙʘʣʣ ʩʪʫʜʝʥʪʘ 

ʟʘ k  ʝʜʠʥʠʮʫ ʚ ij  ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʄʠʥʠʤʘʣʴʥʳʡ ʫʩʧʝʰʥʳʡ ʙʘʣʣ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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max61,0min Ö= , 

ʛʜʝ max ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ, min  ï ʤʠʥʠʤʘʣʴʥʳʡ ʙʘʣʣ. 

ɺ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʦʜʠʥ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʥʝʜʝʣʠʤ, 

ʩ ʜʨʫʛʦʡ ï ʜʦʣʞʝʥ ʚʭʦʜʠʪʴ ʚ ʜʚʘ ʠ ʙʦʣʝʝ ʤʦʜʫʣʝʡ (ʥʘʧʨʠʤʝʨ, ʨʘʩʯʝʪʥʦ-

ʛʨʘʬʠʯʝʩʢʘʷ ʨʘʙʦʪʘ), ʪʦ ʝʛʦ ʙʘʣʣʳ ʜʝʣʷʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʙʘʣʣʘʤ ʚ ʢʘʞʜʦʤ 

ʤʦʜʫʣʝ. 

ʂʨʠʪʝʨʠʡ ʫʩʧʝʚʘʝʤʦʩʪʠ 

¶ ʚʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʯʘʪʳ ʠ ʟʘ ʥʠʭ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʫʯʝʥʳ 

ʙʘʣʣʳ 

0)min( >ijkS  

¶ ʦʙʱʠʝ ʙʘʣʣʳ, ʥʘʙʨʘʥʥʳʝ ʩʪʫʜʝʥʪʦʤ ʧʦ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʝ 

)61,0( maxSS Ö²  

ää
= =

²Ö=
n

i

k

j
ijijk qSS

1 1

61)( . 

ʂʨʠʪʝʨʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʘʣʣʦʚ ʚ ɹʈʂ 

1. ɾʝʩʪʢʠʡ 

ɿʜʝʩʴ ʩʪʘʚʷʪʩʷ ʧʨʦʮʝʥʪʳ ʥʘ ʢʘʞʜʳʡ ʤʦʜʫʣʴ ʠ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʥʘ 1-ʳʡ ʤʦʜʫʣʴ ʩʪʘʚʠʪʩʷ 70%, ʘ ʥʘ 2-ʦʡ ʤʦʜʫʣʴ ï 30%; ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ï 50% ʦʪ ʤʦʜʫʣʷ, ʥʘ ʣʝʢʮʠʠ ï 10% ʦʪ ʤʦʜʫʣʷ, ʘ ʥʘ ʦʧʨʦʩʳ 

ï 40% ʦʪ ʤʦʜʫʣʷ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʫʤʤʘ ʙʘʣʣʦʚ, ʢʦʪʦʨʫʶ ʫʯʘʱʠʡʩʷ ɺʋɿʘ ʤʦʞʝʪ 

ʥʘʙʨʘʪʴ ʟʘ ʩʝʤʝʩʪʨ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʜʠʩʮʠʧʣʠʥʝ, ʩʦʩʪʘʚʣʷʝʪ 100 ʙʘʣʣʦʚ. 

ʊʦʛʜʘ, ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʚ 1-ʦʤ ʤʦʜʫʣʝ ʙʫʜʝʪ ʚʳʜʝʣʝʥʦ 5,07,0100 ÖÖ

, ʪ.ʝ. 35 ʙʘʣʣʦʚ, ʘ ʚʦ 2-ʦʤ ʤʦʜʫʣʝ ï 15; ʥʘ ʣʝʢʮʠʠ ʚ 1-ʦʤ ʤʦʜʫʣʝ 7 ʙʘʣʣʦʚ, ʘ ʚʦ 2-

ʦʤ ʤʦʜʫʣʝ ï 3 ʙʘʣʣʘ ʠ ʥʘ ʦʧʨʦʩ ʚ 1-ʦʤ ʤʦʜʫʣʝ ï 28, ʘ ʚʦ 2-ʦʤ ʤʦʜʫʣʝ ï 12. ʇʨʠʤʝʨ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʘʣʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʇʨʠʤʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʘʣʣʦʚ 

ʄʦʜʫʣʴ 1 ʄʦʜʫʣʴ 2 

ʃʝʢʮʠʠ 7 ʃʝʢʮʠʠ 3 

ʃʘʙʦʨʘʪʦʨʥʳʝ 

ʨʘʙʦʪʳ 
35 

ʃʘʙʦʨʘʪʦʨʥʳʝ 

ʨʘʙʦʪʳ 
15 

ʆʧʨʦʩ 28 ʆʧʨʦʩ 12 

ʅʘʧʨʠʤʝʨ, ʚ 1-ʦʤ ʤʦʜʫʣʝ 5 ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʠ 4 ï ʚʦ 2-ʦʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʘ ʦʜʥʫ 

ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ ʚ 1-ʦʤ ʤʦʜʫʣʝ ï 35/5 = 7 ʙʘʣʣʦʚ, ʘ ʚʦ 2-ʦʤ ʤʦʜʫʣʝ ï 3,75 

ʙʘʣʣʦʚ. 

2. ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ 
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ɿʜʝʩʴ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʦʮʝʥʪʳ ʥʘ ʢʘʞʜʳʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʣʝʢʮʠʠ ʫʩʪʘʥʦʚʠʣʠ 10% ʠ 11 ʝʜʠʥʠʮ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘ ʦʧʨʦʩ 

ï 40%, ʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ï 50% ʠ 7 ʝʜʠʥʠʮ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʫʤʤʘ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʭ ʦʰʠʙʦʢ ʤʝʞʜʫ ʮʝʣʦʯʠʩʣʝʥʥʳʤʠ ʙʘʣʣʘʤʠ ʠ 

ʙʘʣʣʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʩʦʛʣʘʩʥʦ ʟʘʜʘʥʥʳʤ ʧʨʦʮʝʥʪʘʤ, ʜʦʣʞʥʘ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʘ: 

ä
ö
ö

÷

õ

æ
æ

ç

å

ù
ù
ú

ø

é
é
ê

è
- ­min

2

ij

ij

ij
q

w
b  

ʆʪʩʶʜʘ ʥʘ ʣʝʢʮʠʠ ʚʳʜʝʣʝʥʦ 11 ʙʘʣʣʦʚ, ʚʤʝʩʪʦ 10, ʘ ʥʘ 1 ʣʝʢʮʠʶ ï 1 ʙʘʣʣ 

(ʚʤʝʩʪʦ
11

10  ʥʘʯʘʣʴʥʳʭ); ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʝ ï 49 ʙʘʣʣʦʚ, ʘ ʥʘ 1 ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ 

ï 7 ʙʘʣʣʦʚ (ʚʤʝʩʪʦ 
7

50). 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʫ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʘʣʣʦʚ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʩʦʩʪʘʚʣʝʥʠʝ ʙʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʦʡ ʢʘʨʪʳ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ 

ʧʳʣʝʫʛʦʣʴʥʦʡ ʂʕʉ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʩʭʝʤʫ ʇɻʋ ʂʕʉ ʠ ʚʥʝʜʨʝʥʠʝʤ ʛʘʟʠʬʠʢʘʮʠʠ 

ʫʛʣʷ ʚ ʢʠʧʷʱʝʤ ʩʣʦʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʝ ʩʦʚʤʝʩʪʥʦʛʦ ʩʞʠʛʘʥʠʷ ʫʛʣʷ ʠ ʛʦʨʶʯʠʭ 

ʚʪʦʨʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ (ɺʕʈ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʇʘʨʦʛʘʟʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʂʕʉ, ʛʘʟʠʬʠʢʘʮʠʷ ʫʛʣʷ, 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʚʪʦʨʠʯʥʳʝ ʵʥʝʨʛʦʨʝʩʫʨʩʳ, ʪʦʧʢʘ ʩ 

ʢʠʧʷʱʝʤ ʩʣʦʝʤ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʟʢʦʩʦʨʪʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʟʦʣʴʥʦʩʪʴʶ, ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ ʠ ʚʣʘʞʥʦʩʪʴʶ ʙʦʣʝʝ 40 % ʧʨʝʜʲʷʚʣʷʝʪ 

ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʢʦʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʊʕʉ, ʘ 

ʪʘʢʞʝ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʞʝʩʪʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʚʳʙʨʦʩʘʤ ʚ 

ʘʪʤʦʩʬʝʨʫ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʦʢʩʠʜʦʚ ʩʝʨʳ ʠ ʘʟʦʪʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʞʠʛʘʥʠʷ 

ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʚ ʪʦʧʢʘʭ ʢʦʪʣʦʚ ʩ ʛʘʟʠʬʠʢʘʮʠʝʡ ʫʛʣʷ ʚ ʢʠʧʷʱʝʤ ʩʣʦʝ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ [1] ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʨʦʛʘʟʦʚʳʭ ʫʩʪʘʥʦʚʦʢ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʟʨʦʩ 

ʦʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ [2], ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʦʧʢʘʤ ʩ ʢʠʧʷʱʠʤ ʩʣʦʝʤ ʧʦʜ ʜʘʚʣʝʥʠʝʤ. 

ʆʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʪʘʢʠʭ ʪʦʧʦʢ ʩʦʩʪʦʠʪ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʮʠʢʣʘ, ʢʦʛʜʘ ʛʝʥʝʨʠʨʫʝʤʳʡ ʚ ʢʦʪʣʝ ʧʘʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʝ, ʘ ʧʨʦʜʫʢʪʳ ʩʛʦʨʘʥʠʷ, ʠʤʝʶʱʠʝ ʧʦʚʳʰʝʥʥʦʝ ʜʘʚʣʝʥʠʝ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʝ. ʊʘʢʘʷ ʩʭʝʤʘ ʧʦʚʳʰʘʝʪ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ 

ʂʇɼ ʮʠʢʣʘ, ʧʦʟʚʦʣʷʝʪ ʩʥʠʞʘʪʴ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʪʦʧʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ 
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ʫʤʝʥʴʰʘʪʴ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʦʥʦʤʠʷ ʥʘ 

ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʩʦʩʪʘʚʠʪ 10 %, ʘ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʩʦʢʨʘʪʠʪʩʷ ʥʘ 25 %.  

ɼʣʷ ʧʳʣʝʫʛʦʣʴʥʦʛʦ ʙʣʦʢʘ ʤʦʱʥʦʩʪʴʶ 450 ʄɺʪ ʦʧʨʝʜʝʣʝʥʘ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩ ʚʥʝʜʨʝʥʠʝʤ ʪʦʧʢʠ 

ʩ ʮʠʨʢʫʣʠʨʫʶʱʠʤ ʢʠʧʷʱʝʤ ʩʣʦʝʤ (ʎʂʉ) ʠ ʩ ʛʘʟʠʬʠʢʘʮʠʝʡ ʫʛʣʷ ʚ ʢʠʧʷʱʝʤ ʩʣʦʝ 

ʧʦʜ ʜʘʚʣʝʥʠʝʤ. ʂʦʥʩʪʨʫʢʮʠʠ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 

ɺ ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʭʦʜʷʪ ʢʦʪʝʣ ʩ ʎʂʉ, ʛʘʟʦʚʘʷ ʪʫʨʙʠʥʘ ɻʊʕ-45-2 ʇʆ AT 

ʍʊɿ ʠ ʧʘʨʦʚʘʷ ʪʫʨʙʠʥʘ ʂ-225-12,8 ʇʆʊ ʃʄɿ. ʊʦʧʣʠʚʦ ï ʫʛʦʣʴ (ʘʥʪʨʘʮʠʪ) ʩ 

ʟʦʣʴʥʦʩʪʴʶ 36 % ʠ ʪʝʧʣʦʪʦʡ ʩʛʦʨʘʥʠʷ 17 ʄɼʞ/ʢʛ. 

ʈʠʩʫʥʦʢ 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʧʣʦʚʘʷ ʩʭʝʤʘ ʎʂʉ-ʪʦʧʢʠ ʩ ʛʘʟʠʬʠʢʘʮʠʝʡ ʫʛʣʷ ʚ 

ʢʠʧʷʱʝʤ ʩʣʦʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 

ʋʛʦʣʴ ʩ ʬʨʘʢʮʠʦʥʥʳʤ ʩʦʩʪʘʚʦʤ ʦʪ 0 ʜʦ 4 ʤʤ ʧʦʜʘʝʪʩʷ ʠʟ ʩʠʩʪʝʤʳ 

ʧʦʜʛʦʪʦʚʢʠ ʪʦʧʣʠʚʘ ʚ ʩʠʩʪʝʤʫ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʚ ʢʦʪʝʣ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʙʫʥʢʝʨʘ, 

ʰʥʝʢʦʚ, ʮʠʢʣʦʥʘ ʠ ʰʣʶʟʦʚ, ʠ ʦʪʪʫʜʘ ʧʦʩʪʫʧʘʝʪ ʚ ʢʦʪʝʣ ʩ ʮʠʨʢʫʣʠʨʫʶʱʠʤ 

ʢʠʧʷʱʝʤ ʩʣʦʝʤ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 0,8-1,2 ʄʇʘ, ʛʜʝ ʩʞʠʛʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʨʘʚʥʦʡ 900 Áʉ. ɼʨʦʙʣʝʥʘʷ ʠ ʩʦʨʪʠʨʦʚʘʥʥʘʷ ʧʨʠʩʘʜʢʠ (ʜʦʣʦʤʠʪ ʠʣʠ ʠʟʚʝʩʪʥʷʢ) 

ʧʦʩʪʫʧʘʶʪ ʚ ʩʠʩʪʝʤʫ ʧʦʜʘʯʠ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʙʫʥʢʝʨʘ, ʰʥʝʢʦʚʦʛʦ ʧʠʪʘʪʝʣʷ, 

ʠʥʝʨʮʠʦʥʥʦʛʦ ʫʣʦʚʠʪʝʣʷ, ʚʝʥʪʠʣʷʪʦʨʘ, ʮʠʢʣʦʥʦʚ, ʬʠʣʴʪʨʦʚ ʠ ʰʣʶʟʦʚ, ʦʪʢʫʜʘ 

ʜʦʟʠʨʦʚʘʥʥʳʤ ʨʘʩʭʦʜʦʤ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʢʦʪʝʣ. ɺʦʟʜʫʭ ʜʣʷ ʩʞʠʛʘʥʠʷ ʫʛʣʷ 

ʧʦʩʪʫʧʘʝʪ ʦʪ ʢʦʤʧʨʝʩʩʦʨʘ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ. ʇʨʦʜʫʢʪʳ ʩʛʦʨʘʥʠʷ ʫʛʣʷ ʧʦʩʣʝ ʪʨʝʭ 

ʩʪʫʧʝʥʝʡ ʦʯʠʩʪʢʠ ʩ ʟʘʧʳʣʝʥʥʦʩʪʴʶ ʤʝʥʝʝ 10 ʤʛ/ʤ3 ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʨʘʚʥʦʡ 850 Áʉ 

ʧʦʩʪʫʧʘʶʪ ʚ ʛʘʟʦʚʫʶ ʪʫʨʙʠʥʫ, ʧʦʩʣʝ ʢʦʪʦʨʦʡ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 470-

480 Áʉ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʛʘʟʦʚʦʜʷʥʳʝ ʪʝʧʣʦʦʙʤʝʥʥʠʢʠ ʚʳʩʦʢʦʛʦ (ɻɺʇ ɺɼ) ʠ 
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ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ (ɻɺʇ ʅɼ), ʛʜʝ ʦʭʣʘʞʜʘʶʪʩʷ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʦʡ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʚʥʦʡ 120-130Áʉ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʘ ʛʘʟʦʚ 

ʧʦʩʣʝ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ ʷʚʣʷʝʪʩʷ ʥʘʛʨʝʚ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ ʛʘʟʦʚʦʜʷʥʳʭ 

ʧʦʜʦʛʨʝʚʘʪʝʣʷʭ ʜʦ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. ɺʳʪʝʩʥʝʥʠʝʤ ʧʘʨʦʚʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʦʱʥʦʩʪʴ 

ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʪʘʢʞʝ ʢ ʧʦʚʳʰʝʥʠʶ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʇɻʋ ʚ 

ʮʝʣʦʤ.  

ʇʦʣʫʯʝʥʦ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʭʝʤʳ ʇɻʋ-540 ʧʦʟʚʦʣʠʪ 

ʩʵʢʦʥʦʤʠʪʴ ʥʝ ʤʝʥʝʝ 70 ʛ ʫ.ʪ./(ʢɺʪĀʯ), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʩʥʠʞʝʥʠʝ ʥʘ 20 % ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʨʦʪʫʨʙʠʥʥʳʤ 

ʙʣʦʢʦʤ ʘʥʘʣʦʛʠʯʥʦʡ ʤʦʱʥʦʩʪʠ ʩ ʧʳʣʝʫʛʦʣʴʥʳʤ ʢʦʪʣʦʤ ʠ ʩʠʩʪʝʤʘʤʠ ʩʝʨʦ- ʠ 

ʘʟʦʪʦʦʯʠʩʪʢʠ.  

ɺʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʭʝʤʝ 

ʩʦʚʤʝʩʪʥʦʛʦ ʩʞʠʛʘʥʠʷ ʫʛʣʷ ʠ ʛʦʨʶʯʠʭ ʚʪʦʨʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ (ɺʕʈ) 

ʊʝʭʥʦʣʦʛʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʩʞʠʛʘʥʠʷ ʫʛʣʷ ʠ ʛʦʨʶʯʠʭ ɺʕʈ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʪʣʘʭ 

ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʳʙʨʦʩʳ ʦʢʩʠʜʦʚ ʩʝʨʳ, 

ʘʟʦʪʘ, ʟʦʣʳ ʠ ʰʣʘʢʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [3]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʚʦʜ ʛʦʨʶʯʠʭ 

ɺʕʈ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʂʇɼ ʢʦʪʣʘ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʝʨʴ ʩ ʫʭʦʜʷʱʠʤʠ 

ʛʘʟʘʤʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ. ʅʘ ʨʠʩ.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʠʟʤʝʥʝʥʠʷ ʂʇɼ ʢʦʪʣʘ ʦʪ ʜʦʣʠ ʚʚʦʜʠʤʳʭ ʛʦʨʶʯʠʭ ɺʕʈ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʂʇɼ ʢʦʪʣʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʩʞʠʛʘʥʠʠ ʪʦʧʣʠʚʘ ʠ ʛʦʨʶʯʠʭ 

ɺʕʈ 

ɻʦʜʦʚʦʡ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʧʨʦʝʢʪʘ ʩʦʚʤʝʩʪʥʦʛʦ ʩʞʠʛʘʥʠʷ ʫʛʣʷ ʠ 

ʛʦʨʶʯʠʭ ɺʕʈ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʝ: 
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ʕt= ʈt - ɿt   ʤʣʥ. ʨʫʙ. ,                              (1) 

ʛʜʝ ʈt ï ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ; ɿt- ʟʘʪʨʘʪʳ ʧʨʦʝʢʪʘ; 

ʈt= æʇʘʪʤ+æʇʦʪʭ  ʤʣʥ.ʨʫʙ.,                            (2) 

ʛʜʝ æʇʘʪʤ; æʇʦʪʭ ï ʩʥʠʞʝʥʠʝ ʧʣʘʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʠ 

ʣʠʪʦʩʬʝʨʳ (ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ); 

ɿt = æʂt+æʀt+æʀʘʤ    ʤʣʥ.ʨʫʙ.,                       (3) 

ʛʜʝ æʂt - ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʩʦʚʤʝʩʪʥʦʛʦ 

ʩʞʠʛʘʥʠʷ; æʀt, æʀʘʤ - ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ 

ʠʟʜʝʨʞʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3. ʆʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʤʝʩʪʥʦʛʦ ʩʞʠʛʘʥʠʷ ʫʛʣʷ ʛʦʨʶʯʠʭ 

ʚʪʦʨʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ 

ʈʘʩʯʝʪʘʤʠ ʧʦʣʫʯʝʥʦ (ʨʠʩ. 3), ʯʪʦ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 

22 ʤʣʥ. ʨʫʙ., ʧʨʠ ʵʪʦʤ ʦʧʪʠʤʘʣʴʥʦʝ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʫʛʣʷ ʠ ʛʦʨʶʯʠʭ 

ɺʕʈ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʩʞʠʛʘʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 90/10 %. 
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ʋɼʂ 622.276.8, 681.518 

ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ ɸɺʊʆʄɸʊʀʏɽʉʂʆʁ ʈɸɹʆʊʓ 

ʇɸʈɸʃʃɽʃʔʅʆ ʈɸɹʆʊɸʖʑʀʍ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ 

ʆʊʉʊʆʁʅʀʂʆɺ 

ʊʝʨʥʘʚʩʢʠʡ ɼ.ɽ. 

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  
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ʂʘʨʫʥʦʚʘ ʖ.ɸ. 

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʝʨʚʠʯʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʜʫʢʮʠʠ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ, ʘ ʠʤʝʥʥʦ ʪʝʭʥʦʣʦʛʠʷ ʦʙʝʟʚʦʞʠʚʘʥʠʷ 

ʧʨʦʜʫʢʮʠʠ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʘʨʘʣʣʝʣʴʥʦ 

ʚʢʣʶʯʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʩʪʦʡʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʥʘ ʥʝʬʪʷʥʳʭ 

ʧʨʦʤʳʩʣʘʭ. ɺ ʨʘʤʢʘʭ ʩʪʘʪʴʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʧʘʨʘʣʣʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʩʪʦʡʥʠʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʇʦʜʛʦʪʦʚʢʘ ʥʝʬʪʠ, ʦʙʝʟʚʦʞʠʚʘʥʠʝ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ FBD. 
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ʇʨʦʜʫʢʮʠʝʡ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʷʚʣʷʝʪʩʷ ʛʘʟʦʞʠʜʢʦʩʪʥʘʷ ʩʤʝʩʴ 

(ʛʘʟ, ʥʝʬʪʴ, ʚʦʜʘ). ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʜʫʢʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʜʝʣʝʥʠʠ ʛʘʟʦʚʦʡ ʠ 

ʚʦʜʷʥʦʡ ʬʘʟ, ʘ ʪʘʢʞʝ ʜʦʚʝʜʝʥʠʠ ʥʝʬʪʷʥʦʡ ʬʘʟʳ ʜʦ ʪʦʚʘʨʥʦʡ ʢʦʥʜʠʮʠʠ ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʳ ʢʘʯʝʩʪʚʘ. ʇʦ ʩʪʝʧʝʥʠ ʧʦʜʛʦʪʦʚʢʠ ʪʦʚʘʨʥʦʡ 
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ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʛʘʟʘ ʠ ʤʝʞʬʘʟʥʦʛʦ ʢʦʥʪʘʢʪʘ ʧʦʩʪʫʧʘʶʪ ʩ ʫʨʦʚʥʝʤʝʨʦʚ. ʊʝʢʫʱʠʝ 

ʧʦʢʘʟʘʥʠʷ ʩʨʘʚʥʠʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʩ ʛʨʘʥʠʯʥʳʤʠ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʣʠʙʦ 

ʧʦʜʘʝʪʩʷ ʢʦʤʘʥʜʘ ʥʘ ʦʪʢʨʳʪʠʝ ʟʘʜʚʠʞʢʠ, ʣʠʙʦ ʥʝʪ. ʇʨʠʩʫʪʩʪʚʫʝʪ ʬʫʥʢʮʠʷ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʩʙʨʦʩʘ ʧʨʦʜʫʢʮʠʠ ʚ ʜʨʝʥʘʞ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʧʘʨʘʣʣʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʩʪʦʡʥʠʢʦʚ.  
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2http://www.schneider-electric.ru/ru/product-category/5100-programmnoe-
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3. Logic Z. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʝʣʝ //ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. A brand of 

Sneider Electric, ̫ ʥʚʘʨʴ2004ʛ., 151ʩ. 
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ʂʦʧʪʝʚ ɼ.ʉ. 

ʄʘʛʠʩʪʨʘʥʪ  

ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʫʨʩʢ 

ʑʠʪʦʚ ɸ.ʅ. 

ʉʪʫʜʝʥʪ  

ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʫʨʩʢ 

ʅʠʢʘʥʜʨʦʚʘ ɼ.ʂ. 

ʄʘʛʠʩʪʨʘʥʪ  

ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʫʨʩʢ 

ɸʥʥʦʪʘʮʠʷ. ʉʝʪʴ IP-ʪʝʣʝʬʦʥʠʠ ʣʶʙʦʛʦ ʧʨʦʚʘʡʜʝʨʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʝʪ 

ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʜʦʩʪʫʧʘ ʢ ʫʩʣʫʛʝ; ʧʨʠ ʪʘʢʦʡ ʩʭʝʤʝ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʧʨʦʮʝʩʩ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ 
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(ʥʘ ʤʝʩʪʝ) ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ɻʦʨʘʟʜʦ ʨʘʟʫʤʥʝʝ ʮʝʥʪʨʘʣʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ ʦʪʜʝʣʴʥʳʡ ʩʝʨʚʝʨ ʠ ʦʙʱʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, ʢ 

ʢʦʪʦʨʳʤ ʙʫʜʫʪ ʦʙʨʘʱʘʪʴʩʷ ʩʝʨʚʝʨʳ ʜʦʩʪʫʧʘ, ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ 

ʥʝʧʨʷʤʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʦʙʣʝʤ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʩʣʫʯʘʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʤʝʩʪʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. P-ʪʝʣʝʬʦʥʠʷ, IP-ʩʝʪʴ, ʥʝʧʨʷʤʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ.  

 

ʅʝʧʨʷʤʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ï ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʤʝʭʘʥʠʟʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʝ ʦʪ ʜʨʫʛʠʭ ʩʝʨʚʝʨʦʚ ʩʝʪʠ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʥʠʤ 

ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʧʨʘʰʠʚʘʝʪ ʜʦʩʪʫʧ [1].  

ʈʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʝʧʨʷʤʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʩʧʨʘʚʣʷʪʴʩʷ ʩ 

ʧʨʦʙʣʝʤʦʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʘʭ, ʫ ʢʦʪʦʨʳʭ ʦʜʥʘ 

ʛʨʫʧʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɼʘʞʝ ʥʘ ʪʦʡ ʧʣʦʱʘʜʢʝ, 

ʛʜʝ ʚʩʝʛʦ ʜʚʘ ʩʝʨʚʝʨʘ, ʙʫʜʝʪ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʜʚʫʭ 

ʦʪʜʝʣʴʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ɽʩʣʠ ʜʨʫʛʠʝ ʧʨʦʝʢʪʥʳʝ ʰʘʙʣʦʥʳ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʦʙʲʝʜʠʥʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʜʦʩʪʫʧʦʤ, ʪʦ ʰʘʙʣʦʥ ʥʝʧʨʷʤʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʝʨʝʤʝʱʘʝʪ ʤʝʭʘʥʠʟʤ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠʟ ʪʦʯʢʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʦʪʜʝʣʴʥʳʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ 

ʩʝʨʚʝʨ. ɺʩʝ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʩʝʪʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʩʣʫʛʠ ʠʣʠ ʫʧʨʘʚʣʷʶʪ 

ʜʦʩʪʫʧʦʤ ʢ ʨʝʩʫʨʩʘʤ, ʥʦ ʥʝ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʡ ʦʙ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ɺʤʝʩʪʦ 

ʵʪʦʛʦ ʦʥʠ ʘʫʪʝʥʪʠʬʠʮʠʨʫʶʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝʧʨʷʤʳʤ ʩʧʦʩʦʙʦʤ, ʩʚʷʟʳʚʘʷʩʴ ʩ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ ʩʝʨʚʝʨʦʤ ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʢʪʦ-ʪʦ ʧʳʪʘʝʪʩʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚ ʩʠʩʪʝʤʝ [2].  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʢʘʢ ʚ ʩʝʪʷʭ IP-

ʪʝʣʝʬʦʥʠʠ ʚ ʯʘʩʪʥʦʩʪʠ, ʪʘʢ ʠ ʚ IP-ʩʝʪʷʭ ʚʦʦʙʱʝ, ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʭ.  

ʇʝʨʚʦʝ ï ɻ ʪʦ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚʦʤʝʨʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʩʝʪʝʚʳʤ ʨʝʩʫʨʩʘʤ ʠ ʫʩʣʫʛʘʤ, ʘ ʚʪʦʨʦʝ ï ʵʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʫʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʘʥʘʣʘʭ. ʀʤʝʥʥʦ ʧʝʨʚʦʡ ʯʘʩʪʠ ʧʨʦʙʣʝʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʝʪʷʭ IP-ʪʝʣʝʬʦʥʠʠ ʠ ʧʦʩʚʷʱʝʥʘ ʵʪʘ ʜʠʧʣʦʤʥʘʷ 

ʨʘʙʦʪʘ.  

ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʧʨʠ ʨʝʰʝʥʠʠ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ 

ʙʫʜʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʧʨʦʮʝʩʩʫ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʩʠʣʫ ʩʪʨʫʢʪʫʨʳ 

ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʡ ʩʝʪʠ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʡ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʫʩʣʫʛʠ IP-ʪʝʣʝʬʦʥʠʠ 

ʥʘʩ ʙʫʜʝʪ ʠʥʪʝʨʝʩʦʚʘʪʴ ʥʝʧʨʷʤʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ, ʝʝ ʧʨʦʪʦʢʦʣʳ, ʘ ʪʘʢʞʝ ʩʣʘʙʳʝ 

ʠ ʩʠʣʴʥʳʝ ʤʝʩʪʘ.  
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ʄʥʦʛʠʝ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʝ ʩʝʛʦʜʥʷ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʧʨʷʤʫʶ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ [19].  

ʆʪʢʨʳʪʳʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʝʧʨʷʤʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʧʨʦʪʦʢʦʣ RADIUS. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʦʪʦʢʦʣ ʥʝʧʨʷʤʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʥʘʯʠʥʘʝʪ ʩʚʦʶ ʨʘʙʦʪʫ, ʢʦʛʜʘ ʢʪʦ-ʥʠʙʫʜʴ ʧʳʪʘʝʪʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚ ʪʦʯʢʝ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʫʜʘʣʝʥʥʦʛʦ ʤʝʩʪʘ, ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, ʨʘʙʦʯʘʷ 

ʩʪʘʥʮʠʷ. ʂʦʛʜʘ ʪʦʯʢʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠʥʠʤʘʝʪ ʟʘʧʨʦʩ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ, ʦʥʘ 

ʧʝʨʝʩʳʣʘʝʪ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʴ ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʦʤʫ ʩʝʨʚʝʨʫ. ʏʘʩʪʦ ʜʣʷ 

ʧʝʨʝʩʳʣʢʠ ʜʘʥʥʳʭ ʪʘʢʠʭ ʩʦʦʙʱʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʪʦʢʦʣ ʪʠʧʘ 

RADIUS ʠʣʠ ʧʨʦʪʦʢʦʣ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʟʛʦʪʦʚʠʪʝʣʝʤ. ɽʩʣʠ ʩʝʨʚʝʨ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ, ʪʦ ʦʥ ʧʦʩʳʣʘʝʪ ʚ ʪʦʯʢʫ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝ, 

ʩʬʦʨʤʘʪʠʨʦʚʘʥʥʦʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʚʥʫʪʨʝʥʥʠʤ ʧʨʦʪʦʢʦʣʦʤ. ʇʦʣʫʯʠʚ ʝʛʦ, 

ʪʦʯʢʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠʥʠʤʘʝʪ ʢ ʠʩʧʦʣʥʝʥʠʶ ʧʦʧʳʪʢʫ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ. ɽʩʣʠ ʩʝʨʚʝʨ ʧʦʩʳʣʘʝʪ ʦʪʢʘʟ, ʪʦ ʪʦʯʢʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʦʪʚʝʨʛʘʝʪ ʟʘʧʨʦʩ. ʇʦʩʢʦʣʴʢʫ ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʟʘʧʨʦʩʳ ʧʝʨʝʥʘʧʨʘʚʣʷʶʪʩʷ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʦʤʫ ʩʝʨʚʝʨʫ, ʠʤʝʝʪʩʷ ʨʠʩʢ, ʯʪʦ ʚʟʣʦʤʱʠʢ ʙʫʜʝʪ ʧʦʜʜʝʣʳʚʘʪʴ 

ʩʦʦʙʱʝʥʠʝ çɼʦʩʪʫʧ ʨʘʟʨʝʰʝʥè, ʯʪʦʙʳ ʦʙʤʘʥʫʪʴ ʪʦʯʢʫ ʜʦʩʪʫʧʘ; ʧʦʵʪʦʤʫ ʜʣʷ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʜʚʫʩʪʦʨʦʥʥʠʭ ʩʦʦʙʱʝʥʠʡ ʤʝʞʜʫ ʪʦʯʢʦʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ ʩʝʨʚʝʨʦʤ ʜʦʣʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʰʠʬʨʦʚʘʥʠʝ [3].  

ʅʝʢʦʪʦʨʳʝ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʥʝʧʨʷʤʫʶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ, ʤʦʛʫʪ 

ʠʤʝʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʦʪʢʘʟʘʤ, ʧʦʜʜʝʨʞʠʚʘʷ ʬʫʥʢʮʠʶ 

ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ. ɽʩʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʩʝʨʚʝʨʦʚ ʪʝʨʷʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʧʨʠ DOS-ʘʪʘʢʝ), ʪʦ ʟʘʧʨʦʩʳ ʥʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʤʦʛʫʪ ʧʝʨʝʥʘʧʨʘʚʣʷʪʴʩʷ 

ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʝʨʚʝʨ, ʩʦʜʝʨʞʘʱʠʡ ʢʦʧʠʶ ʚʩʝʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʘʡʜʝʨʫ IP-ʪʝʣʝʬʦʥʠʠ ʨʝʧʣʠʮʠʨʦʚʘʪʴ ʩʚʦʠ ʩʣʫʞʙʳ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʭʦʩʪ-ʤʘʰʠʥ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʩʝʨʚʝʨʘʭ, ʠʩʢʣʶʯʘʷ ʪʝʤ ʩʘʤʳʤ ʧʦʷʚʣʝʥʠʝ ʪʦʯʢʠ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʦʪʢʘʟʘ.  

ʇʨʦʮʝʩʩʳ ɸɸɸ ʚ ʧʨʦʪʦʢʦʣʝ TACACS+  

ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ. ʆʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʦʧʮʠʷ, ʢʦʪʦʨʘʷ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʥʘ ʤʝʩʪʝ.  

ʫʜʠʪ ʦʙʳʯʥʦ ʩʣʝʜʫʝʪ ʟʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʝʡ ʠ ʘʚʪʦʨʠʟʘʮʠʝʡ. ʋʯʝʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʧʠʩʴ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʩʠʩʪʝʤʝ TACACS+ ʫʯʝʪ 

ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʜʚʝ ʟʘʜʘʯʠ. ɺʦ-ʧʝʨʚʳʭ, ʦʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʫʯʝʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʫʩʣʫʛ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʩʪʘʚʣʝʥʠʷ ʩʯʝʪʦʚ). ɺʦ-ʚʪʦʨʳʭ, ʝʛʦ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ TACACS+ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʪʨʠ ʪʠʧʘ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ. ɿʘʧʠʩʠ çʩʪʘʨʪè ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʩʣʫʛʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʟʘʧʫʱʝʥʘ. ɿʘʧʠʩʠ çʩʪʦʧè ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʫʩʣʫʛʘ ʪʦʣʴʢʦ ʯʪʦ ʦʢʦʥʯʠʣʘʩʴ. ɿʘʧʠʩʠ 
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çʦʙʥʦʚʣʝʥʠʝè (update) ʷʚʣʷʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʫʩʣʫʛʘ 

ʚʩʝ ʝʱʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ. ʋʯʝʪʥʳʝ ʟʘʧʠʩʠ TACACS+ ʩʦʜʝʨʞʘʪ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʭʦʜʝ ʘʚʪʦʨʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʜʘʥʥʳʝ: ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ 

ʦʢʦʥʯʘʥʠʷ ʠ ʜʘʥʥʳʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ. ʊʨʘʥʟʘʢʮʠʠ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ 

TACACS+ ʠ ʩʝʨʚʝʨʦʤ TACACS+ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʙʱʝʛʦ 

çʩʝʢʨʝʪʘè, ʢʦʪʦʨʳʡ ʥʠʢʦʛʜʘ ʥʝ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ. ʆʙʳʯʥʦ ʵʪʦʪ 

çʩʝʢʨʝʪè ʚʨʫʯʥʫʶ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʩʝʨʚʝʨʝ ʠ ʥʘ ʢʣʠʝʥʪʝ. TACACS+ ʤʦʞʥʦ 

ʥʘʩʪʨʦʠʪʴ ʥʘ ʰʠʬʨʦʚʘʥʠʝ ʚʩʝʛʦ ʪʨʘʬʠʢʘ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ 

ʜʝʤʦʥʦʤ ʩʝʨʚʝʨʘ TACACS+.  

ɺ ʧʨʦʮʝʩʩʝ ʘʫʜʠʪʘ TACACS+ ʠʩʧʦʣʴʟʫʝʪ ʜʚʘ ʪʠʧʘ ʧʘʢʝʪʦʚ ï REQUEST 

(ʟʘʧʨʦʩ) ʠ RESPONSE (ʦʪʚʝʪ). ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʚʦ ʤʥʦʛʦʤ ʧʦʜʦʙʝʥ ʧʨʦʮʝʩʩʫ 

ʘʚʪʦʨʠʟʘʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʘʫʜʠʪʘ ʩʦʟʜʘʶʪʩʷ ʟʘʧʠʩʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʘʢʪʠʚʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʦʪʥʦʰʝʥʠʠ ʟʘʜʘʥʥʳʭ ʩʝʨʚʠʩʦʚ. ɿʘʧʠʩʠ, ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʩ 

ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ.  

ɺ ʨʘʤʢʘʭ TACACS+ ʘʫʜʠʪ ɸɸɸ ʥʝ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʥʘʜʝʞʥʦʡ ʟʘʱʠʪʳ ʠ 

ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʫʯʝʪʘ ʠʣʠ ʫʧʨʘʚʣʝʥʠʷ. ʆʜʥʘʢʦ ʩ ʧʦʤʦʱʴʶ 

ʘʫʜʠʪʘ ɸɸɸ ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦʙʳ, ʥʘʧʨʠʤʝʨ, 

ʚʦʚʨʝʤʷ ʟʘʤʝʪʠʪʴ ʝʛʦ ʥʝʦʙʳʯʥʦʝ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʝʪʝʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 
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ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʗɺʃɽʅʀɽ ɼɾʀʊʊɽʈɸ ɺ ʉɽʊʗʍ IP-ʊɽʃɽʌʆʅʀʀ 

ʑʠʪʦʚ ɸ.ʅ. 

ʩʪʫʜʝʥʪ  

ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʫʨʩʢ 

ʅʠʢʘʥʜʨʦʚʘ ɼ.ʂ. 

ʤʘʛʠʩʪʨʘʥʪ  

ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʫʨʩʢ 
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ʐʝʚʮʦʚ ɸ.ʅ. 

ʩʪʫʜʝʥʪ  

ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʫʨʩʢ 

ʂʦʧʪʝʚ ɼ.ʉ. 

ʤʘʛʠʩʪʨʘʥʪ  

ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʫʨʩʢ 

ɸʥʥʦʪʘʮʠʷ. ʋʩʪʨʘʥʝʥʠʝ ʜʞʠʪʪʝʨʘ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʮʠʬʨʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʮʠʬʨʦʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʘʢʢʫʨʘʪʥʳʡ ʝʛʦ ʨʘʩʯʸʪ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʝʛʦ ʥʘʢʦʧʣʝʥʠʶ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ ʧʦ ʪʨʘʢʪʫ ʠ, ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʸʪʝ, ʢ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʩʝʪʝʡ IP ï ʪʝʣʝʬʦʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɼʞʠʪʪʝʨ, IP-ʪʝʣʝʬʦʥʠʷ, ʛʦʣʦʩʦʚʳʝ ʜʘʥʥʳʝ, ʟʘʜʝʨʞʢʘ, 

ʩʪʘʥʜʘʨʪ. 

 

ʆʨʛʘʥʠʟʘʮʠʷ ITU-T ʩʝʨʴʝʟʥʦ ʟʘʥʠʤʘʣʘʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʧʨʦʙʣʝʤ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʜʝʨʞʢʘʤʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʛʦʣʦʩʘ ʧʦ ʩʝʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʩʪʘʥʜʘʨʪ ITU-T G.114, ʢʦʪʦʨʳʡ ʨʝʢʦʤʝʥʜʫʝʪ, ʯʪʦʙʳ ʟʘʜʝʨʞʢʘ ʧʨʠ 

ʧʝʨʝʜʘʯʝ ʛʦʣʦʩʘ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝ ʧʨʝʚʳʰʘʣʘ 150 ʤʠʣʣʠʩʝʢʫʥʜ. ʊʘʢʞʝ 

ʩʪʘʥʜʘʨʪ ʨʝʢʦʤʝʥʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʘʜʝʨʞʢʫ ʦʪ 150 ʜʦ 400 ʤʠʣʣʠʩʝʢʫʥʜ ʢʘʢ 

ʧʨʠʝʤʣʝʤʫʶ, ʝʩʣʠ ʛʦʚʦʨʷʱʠʡ ʠ ʩʣʫʰʘʶʱʠʡ ʧʦʥʠʤʘʶʪ ʥʘʣʠʯʠʝ ʟʘʜʝʨʞʢʠ ʠ 

ʛʦʪʦʚʳ ʩ ʥʝʡ ʩʤʠʨʠʪʴʩʷ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʟʘʜʝʨʞʢʘ ʜʦʩʪʠʛʘʝʪ 400 ʤʠʣʣʠʩʝʢʫʥʜ 

ʠ ʙʦʣʝʝ, ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʟʘʤʝʪʥʦʡ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʦʙʱʝʥʠʝ ʯʝʨʝʟ 

ʩʧʫʪʥʠʢ: ʟʘʜʝʨʞʢʘ ʧʨʠ ʧʝʨʝʜʘʯʝ ʧʦ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 170 ʤʠʣʣʠʩʝʢʫʥʜ; ʧʨʠ ʵʪʦʤ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʟʘʜʝʨʞʢʘ, 

ʚʦʟʥʠʢʘʶʱʘʷ ʚ ʫʩʪʨʦʡʩʪʚʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʟʝʤʣʝ. ʉʪʘʥʜʘʨʪ ʪʘʢʞʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʯʪʦ ʧʨʠ ʧʝʨʝʜʘʯʝ ʛʦʣʦʩʘ ʟʘʜʝʨʞʢʘ ʙʦʣʝʝ ʯʝʤ 400 ʤʠʣʣʠʩʝʢʫʥʜ 

ʷʚʣʷʝʪʩʷ ʥʝʧʨʠʝʤʣʝʤʦʡ [1]. 

ɺʦʟʤʦʞʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʧʨʠ ʧʝʨʝʜʘʯʝ ʨʝʯʠ ʧʦ IP-ʩʝʪʠ ʚʦʟʥʠʢʘʶʪ ʥʘʤʥʦʛʦ 

ʙʦʣʴʰʠʝ, ʯʝʤ ʚ ʊʬʆʇ, ʟʘʜʝʨʞʢʠ, ʢʦʪʦʨʳʝ, ʢ ʪʦʤʫ ʞʝ, ʠʟʤʝʥʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤ 

ʦʙʨʘʟʦʤ. ʕʪʦʪ ʬʘʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʙʣʝʤʫ ʠ ʩʘʤ ʧʦ ʩʝʙʝ, ʥʦ ʢʨʦʤʝ ʪʦʛʦ, 

ʫʩʣʦʞʥʷʝʪ ʧʨʦʙʣʝʤʫ ʵʭʘ. ɿʘʜʝʨʞʢʘ (ʠʣʠ ʚʨʝʤʷ ʟʘʧʘʟʜʳʚʘʥʠʷ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʳʡ ʥʘ ʪʦ, ʯʪʦʙʳ ʨʝʯʝʚʦʡ ʩʠʛʥʘʣ ʧʨʦʰʝʣ 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʛʦʚʦʨʷʱʝʛʦ ʜʦ ʩʣʫʰʘʶʱʝʛʦ. ʇʦʢʘʞʝʤ, ʯʪʦ ʠ ʢʘʢ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʯʠʥʳ ʟʘʜʝʨʞʢʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʨʝʯʠ ʦʪ 

ʠʩʪʦʯʥʠʢʘ ʢ ʧʨʠʝʤʥʠʢʫ. 
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