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ɻʤʳʨʷ ʃʶʜʤʠʣʘ ɹʦʨʠʩʦʚʥʘ 
 
ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ,  
ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʘʨʭʝʦʣʦʛʠʠ  
ʀʥʩʪʠʪʫʪʘ ʠʩʪʦʨʠʠ, ʘʨʭʝʦʣʦʛʠʠ ʠ ʵʪʥʦʛʨʘʬʠʠ  
ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ  
ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 
 

ʉʆʆʈʋɾɽʅʀɽ ɸʈʆʏʅʆʁ ʂʆʅʉʊʈʋʂʎʀʀ 
ɺ ʉʀʉʊɽʄɽ ʄʆʅʋʄɽʅʊɸʃʔʅʆɻʆ  
ʆɹʆʈʆʅʀʊɽʃʔʅʆɻʆ ʂʆʄʇʃɽʂʉɸ  
ʉɽʈɽɼʀʅʓ VI ɺ. ʅɸ ʈɽʂɽ ʈʋɹɸʉ  
ɺ ɿɸʇɸɼʅʆʄ ʇʈʀʂɸʉʇʀʀ [1]  
 
 

ɸʥʥʦʪʘʮʠʷ: 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʥʦʚʝʡʰʠʭ ʘʨ-
ʭʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʢʦʧʦʢ ʤʦʥʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʦʨʦʥʠ-
ʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʝʨʝʜʠʥʳ VI ʚ., ʦʪʢʨʳʪʦʛʦ ʚ 
2014 ʛ. ʚ ɿʘʧʘʜʥʦʤ ʇʨʠʢʘʩʧʠʠ ʥʘ ʨʝʢʝ ʈʫʙʘʩ (ʖʞʥʳʡ 
ɼʘʛʝʩʪʘʥ) ʠ ʧʦʣʥʦʮʝʥʥʦ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʚ 2016ï
2017 ʛʛ. ʎʝʣʴ ʩʪʘʪʴʠ ʩʦʩʪʦʠʪ ʚʦ ʚʚʝʜʝʥʠʠ ʚ ʥʘʫʯ-
ʥʳʡ ʦʙʦʨʦʪ ʥʦʚʳʭ ʜʘʥʥʳʭ ʦ ʬʦʨʪʠʬʠʢʘʮʠʠ ɺʦ-
ʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʧʦʣʫʯʝʥʥʳʭ ʚ 2017 ʛ. ʧʨʠ ʜʝʪʘʣʴ-
ʥʦʤ ʠʟʫʯʝʥʠʠ ʤʦʥʫʤʝʥʪʘʣʴʥʦʛʦ ʬʦʨʪʠʬʠʢʘʮʠʦʥ-
ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʨʝʢʝ ʈʫʙʘʩ, ʘ ʠʤʝʥʥʦ ʦʙʦʩʦʙʣʝʥ-
ʥʦʛʦ ʤʥʦʛʦʷʨʫʩʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢ-
ʮʠʠ ʢʘʢ ʝʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʇʨʝʜʩʪʘʚʣʝʥ-
ʥʳʡ ʤʘʪʝʨʠʘʣ ʚʢʣʶʯʘʝʪ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʧʦʣʥʦʛʦ 
ʮʠʢʣʘ ʝʛʦ ʚʦʟʚʝʜʝʥʠʷ ï ʧʣʘʥʠʛʨʘʬʠʶ, ʪʝʭʥʦʣʦʛʠʶ 
ʩʦʦʨʫʞʝʥʠʷ, ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ, ʦʙʩʪʦʷʪʝʣʴ-
ʩʪʚʘ ʨʘʟʨʫʰʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʦʡ ʢʦʥʩʝʨ-
ʚʘʮʠʠ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝ-
ʥʠʝ ʦʙʲʝʢʪʘ, ʚʳʷʚʣʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʝʛʦ ʤʦʥʫʤʝʥ-
ʪʘʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʪʠʧʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʦʪʚʝʪ-
ʩʪʚʠʷ ʠʟʚʝʩʪʥʳʤ ʤʠʨʦʚʳʤ ʦʙʦʨʦʥʠʪʝʣʴʥʳʤ ʩʦ-
ʦʨʫʞʝʥʠʷʤ ʨʘʥʥʝʛʦ ʉʨʝʜʥʝʚʝʢʦʚʴʷ. ʆʧʨʝʜʝʣʝʥʳ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʥʳʭ ʢʘ-
ʤʝʥʥʳʭ ʙʣʦʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʠ ʩʦʦʨʫʞʝʥʠʠ 
ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʲʝʢʪʘ. ɺ ʭʦʜʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʈʫʙʘʩʩʢʦʡ ʬʦʨ-
ʪʠʬʠʢʘʮʠʠ ʩʦ ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʳʤʠ ʠʥʞʝʥʝʨʥʳʤʠ 
ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʉʘʩʘʥʠʜʩʢʦʛʦ 
ʀʨʘʥʘ ʠ ɺʠʟʘʥʪʠʠ. ɸʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʨʘʩʢʦʧʦʢ ʧʘ-
ʤʷʪʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʦ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʈʫʙʘʩʩʢʦʡ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ 
ʬʦʨʪʠʬʠʢʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ 
ʜʣʠʥʥʦʡ ʩʪʝʥʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʥʘʙʝʛʘʤ ʧʣʝʤʝʥ-
ʤʠʛʨʘʥʪʦʚ ʚ ʧʨʝʜʝʣʳ ɿʘʢʘʚʢʘʟʴʷ ʠ ɹʣʠʞʥʝʛʦ ɺʦ-
ʩʪʦʢʘ, ʥʦ ʠ ʢʘʢ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʢʨʫʧʥʦʛʦ ʥʘʩʝʣʝʥ-
ʥʦʛʦ ʧʫʥʢʪʘ. 
 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  
ʘʨʭʝʦʣʦʛʠʷ, ʤʦʥʫʤʝʥʪʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ, ʦʙʦʨʦʥʠ-
ʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʘʨʦʯʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʈʫʙʘʩ, 
ɼʘʛʝʩʪʘʥ. 
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ARCH CONSTRUCTION  
IN THE MID-6TH-CENTURY  

MONUMENTAL DEFENSE SYSTEM  
ON THE RUBAS RIVER IN WESTERN  

CASPIAN REGION [1]  
 

 

Summary:  
The study pr ovided  the latest archaeological materials 
of the mid -6th-century monumental defense system 
which was discovered in the Western Caspian Region 
on the Rubas River (Southern Dagestan) in 2014 and 
fully investigated in 2016 ï2017. The purpose of the 
study is to introduce new data on the fortification of the 
Eastern C aucasus obtained during the elaborate ar-
chaeological study of the monumental fortification on 
the Rubas River, namely the isolated multi -layered arch 
construction as its structural element. The material pre-
sented includes the reconstruction of the full ran ge of 
its building, i.e. planigraphy, construction technology, 
architectural decisions, the circumstances of its de-
struction , and the features of the natural conservation. 
The purpose of its use is revealed, its monumental fea-
tures and its typological corr elation with the world -
known fortifications of the early Middle Ages are iden-
tified. The massive stone block processing technology 
applied when building arched elements is determined. 
The Rubas fortification is compared with the world -re-
nowned engineering strategic facilities of Sassanid Iran 
and Byzantium. The analysis of arch aeological materi-
als showed that the Rubas monumental fortification 
was not only a strategic long wall that prevented the in-
vasion of migrant tribes in the Trans -Caucasian region 
and the Middle East but also a protection system for a 
large settlement.  
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ʄʦʥʫʤʝʥʪʘʣʴʥʳʡ ʦʙʦʨʦʥʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʥʘ ʨʝʢʝ ʈʫʙʘʩ ʚ ɿʘʧʘʜʥʦʤ ʇʨʠʢʘʩʧʠʠ ʙʳʣ ʦʙ-

ʥʘʨʫʞʝʥ ʩʣʫʯʘʡʥʦ ʚ ʬʝʚʨʘʣʝ 2014 ʛ. ʅʘ ʤʝʩʪʝ ʥʘʭʦʞʜʝʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʨʘʩʧʦʣʦ-
ʞʝʥʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʯʘʩʪʢʠ ʞʠʪʝʣʝʡ ʩʝʣʘ ʂʦʤʤʫʥʘ ɼʝʨʙʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 
ɼʘʛʝʩʪʘʥ (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). ʇʨʠ ʚʩʧʘʰʢʝ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʤʝʩʪʥʳʤʠ ʞʠʪʝʣʷʤʠ ʙʳʣʦ ʚʩʢʨʳʪʦ 
ʤʘʩʩʠʚʥʦʝ ʢʘʤʝʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʢʨʫʧʥʳʝ ʦʙʨʘʙʦʪʘʥʥʳʝ ʙʣʦʢʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ 
ʬʦʨʤʳ, 30 ʠʟ ʥʠʭ ʜʣʠʥʦʡ 1,1ï1,8 ʤ ʙʳʣʠ ʠʟʲʷʪʳ ʩ ʪʝʨʨʠʪʦʨʠʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʤʷʪʥʠʢʘ. 

ʈʘʩʢʦʧʢʘʤʠ, ʧʨʦʠʟʚʝʜʝʥʥʳʤʠ ʥʘ ʤʝʩʪʝ ʦʙʥʘʨʫʞʝʥʠʷ ʧʘʤʷʪʥʠʢʘ ʚ 2014, 2016ï2017 ʛʛ. 
(ʥʘʯʘʣʴʥʠʢ ʵʢʩʧʝʜʠʮʠʠ ï ʃ.ɹ. ɻʤʳʨʷ) ʧʦ ʧʨʦʝʢʪʘʤ ʈʌʌʀ ˉ 12-06-96500ʨ_ʶʛ_ʘ; 16-06-00064, 
ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʘ ï ʤʦʱʥʘʷ ʦʙʦʨʦʥʠʪʝʣʴʥʘʷ ʩʪʝʥʘ ʠ ʩʦʦʨʫʞʝʥʠʝ ʘʨʦʯ-
ʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ [2]. 

ʆʙʦʨʦʥʠʪʝʣʴʥʘʷ ʩʪʝʥʘ ʪʦʣʱʠʥʦʡ 3 ʤ ʧʨʠ ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʚʳʩʦʪʝ 2,4 ʤ (ʠʩʩʣʝʜʦʚʘʥ 20-ʤʝʪ-
ʨʦʚʳʡ ʦʪʨʝʟʦʢ ʩʦʦʨʫʞʝʥʠʷ) ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʩʦʩʪʦʷʣʘ ʠʟ ʜʚʫʭ ʢʘʤʝʥʥʳʭ ʧʘʥʮʠʨʝʡ, ʦʙʨʘʟʦʚʘʥʥʳʭ 



ʢʨʫʧʥʳʤʠ ʧʣʠʪʘʤʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʫʣʦʞʝʥʥʳʤʠ ʧʦʩʪʝʣʠʩʪʳʤ ʩʧʦʩʦʙʦʤ, ʠ ʚʥʫʪʨʝʥʥʝʡ ʟʘ-
ʙʫʪʦʚʢʠ (ʢʦʣʦʪʳʡ ʢʘʤʝʥʴ, ʛʘʣʝʯʥʠʢ, ʛʨʫʥʪ). ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, 
ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʠ ʝʝ ʩʦʦʨʫʞʝʥʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ 
ʠ ʪʘʣʘʥʪʝ ʩʪʨʦʠʪʝʣʝʡ, ʧʨʠʤʝʥʷʚʰʠʭ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʧʨʠʝʤʳ ʫʢʣʘʜʢʠ ʤʘʩ-
ʩʠʚʥʳʭ ʢʘʤʝʥʥʳʭ ʙʣʦʢʦʚ ʚ ʪʝʣʦ ʛʨʘʥʜʠʦʟʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʥʳʡ ʫʯʘʩʪʦʢ ʦʙʦʨʦʥʠʪʝʣʴ-
ʥʦʡ ʩʪʝʥʳ ʦʨʠʝʥʪʠʨʦʚʘʥ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉɿ ï ʖɺ, ʪ. ʝ. ʧʦʧʝʨʝʢ ʨʫʩʣʘ ʨʝʢʠ ʈʫʙʘʩ (ʨʠʩ. 1, 2). 

ʉʦʦʨʫʞʝʥʠʝ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʭʦʜʠʣʦʩʴ ʢ ʟʘʧʘʜʫ ʦʪ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ 
ʩʪʝʥʳ, ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʥʝʝ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,5 ʤ (ʨʠʩ. 1, 1). ɸʥʘʣʦʛʦʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-
ʠʥʞʝʥʝʨʥʳʤ ʨʝʰʝʥʠʷʤ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʤ ʧʨʠ ʝʛʦ ʚʦʟʚʝʜʝʥʠʠ, ʥʘʡʪʠ ʥʝ ʫʜʘʣʦʩʴ. ɹʦʣʝʝ ʪʦʛʦ, ʢʦʥ-
ʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʥʘʩʪʦʣʴʢʦ ʩʠʣʴʥʦ ʢʦʥʪʨʘʩʪʠʨʦʚʘʣʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʠʤʠ ʧʨʠʝʤʘʤʠ ʚʦʟʚʝʜʝʥʠʷ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʪʝʥʳ, ʯʪʦ ʩʦʟʜʘʚʘʣʦʩʴ ʚʧʝʯʘʪʣʝʥʠʝ ʨʘʟʥʦʚʨʝʤʝʥ-
ʥʦʩʪʠ ʵʪʠʭ ʦʙʲʝʢʪʦʚ. ʉʦʦʨʫʞʝʥʠʝ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʣʦ ʨʷʜ ʧʨʠʟʥʘʢʦʚ ʙʦʣʝʝ ʨʘʥʥʝʛʦ        
ʦʙʲʝʢʪʘ. ʅʦ ʦʜʥʘ ʚʳʷʚʣʝʥʥʘʷ ʚ 2017 ʛ. ʘʨʭʘʠʯʥʘʷ ʜʝʪʘʣʴ ʥʝ ʪʦʣʴʢʦ ʫʢʘʟʘʣʘ ʥʘ ʥʝʩʦʤʥʝʥʥʫʶ ʩʚʷʟʴ 
ʦʙʦʠʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʤʦʥʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʦʨʦʥʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʨʝʢʝ ʈʫʙʘʩ, ʥʦ ʠ 
ʧʦʟʚʦʣʠʣʘ ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʈʫʙʘʩʩʢʦʡ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ ʬʦʨʪʠʬʠ-
ʢʘʮʠʠ ʢʘʢ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʢʨʫʧʥʦʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʘ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʜʣʠʥʥʦʡ 
ʩʪʝʥʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʥʘʙʝʛʘʤ ʧʣʝʤʝʥ-ʤʠʛʨʘʥʪʦʚ ʚ ʧʨʝʜʝʣʳ ɿʘʢʘʚʢʘʟʴʷ ʠ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ. 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʈʫʙʘʩʩʢʦʡ ʬʦʨʪʠʬʠʢʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝ-
ʪʦʜʘʤ ʠʟʫʯʝʥʠʷ ʤʦʥʫʤʝʥʪʘʣʴʥʳʭ ʬʦʨʪʠʬʠʢʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʠʥʞʝʥʝʨʥʳʤ ʩʪʨʘ-
ʪʝʛʠʯʝʩʢʠʤ ʩʦʦʨʫʞʝʥʠʷʤ ʉʘʩʘʥʠʜʩʢʦʛʦ ʀʨʘʥʘ ʠ ɺʠʟʘʥʪʠʠ. ʈ̫ ʜ ʘʩʧʝʢʪʦʚ ʚʦʟʚʝʜʝʥʠʷ ʧʦʜʦʙʥʳʭ 
ʩʦʦʨʫʞʝʥʠʡ ʦʧʠʩʘʥ  rʚ ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʭ ʪʨʫʜʘʭ ʂ.ɺ. ʊʨʝʚʝʨ [3], ɼ. ʚʘʥ ɹʝʨʭʝʤʘ [4], ɼ. ʆʚʯʘ-
ʨʦʚʘ [5], ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʘʫʯʥʳʭ ʩʪʘʪʴʷʭ ɸ.ʀ. ɸʡʙʘʙʠʥʘ [6], ʆ.ɺ. ɺʫʩ [7], ɸ.ɸ. ʂʫʜʨʷʚʮʝʚʘ 
ʠ ʄ.ʉ. ɻʘʜʞʠʝʚʘ [8], ɸ.ɸ. ɸʣʠʝʚʘ ʠ ʜʨ. [9]. 

ʇʦ ʧʨʠʟʥʘʢʘʤ ʤʦʥʫʤʝʥʪʘʣʴʥʦʩʪʠ ʈʫʙʘʩʩʢʘʷ ʬʦʨʪʠʬʠʢʘʮʠʷ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʠʟʚʝʩʪʥʳʤʠ ʥʘ 
ɺʦʩʪʦʯʥʦʤ ʂʘʚʢʘʟʝ ʦʙʦʨʦʥʠʪʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ VïVI ʚʚ. ï ɹʘʨʤʘʢʩʢʦʡ, ɻʠʣʴʛʠʣʴʯʘʡʩʢʦʡ ʠ ɼʝʨʙʝʥʪ-
ʩʢʦʡ [10]. ʅʦ ʪʠʧʦʣʦʛʠʯʝʩʢʠ ʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʠʭ. ʆʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʨʷʜʫ ʜʣʠʥʥʳʭ ʩʪʝʥ, ʧʨʝʧʷʪ-
ʩʪʚʫʶʱʠʭ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʤʘʩʩ ʢʦʯʝʚʥʠʢʦʚ ʥʘ ʧʦʜʚʣʘʩʪʥʳʝ ʀʨʘʥʫ ʠ ɺʠʟʘʥʪʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʧʝʨʝʛʦ-
ʨʘʞʠʚʘ ̫ʇʨʠʤʦʨʩʢʫʶ ʨʘʚʥʠʥʫ ʚ ʥʘʠʙʦʣʝʝ ʫʟʢʠʭ ʤʝʩʪʘʭ. ʈʫʙʘʩʩʢʠʡ ʤʦʥʫʤʝʥʪʘʣʴʥʳʡ ʦʙʦʨʦʥʠʪʝʣʴ-
ʥʳʡ ʢʦʤʧʣʝʢʩ, ʢʘʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʘʩʢʦʧʦʢ, ʠʤʝʣ ʠʥʳʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 
ʆʥ ʙʳʣ ʚʦʟʚʝʜʝʥ ʚ ʢʦʥʪʘʢʪʥʦʡ ʟʦʥʝ ʇʨʠʤʦʨʩʢʦʡ ʨʘʚʥʠʥʳ ʠ ʧʨʝʜʛʦʨʠʡ ʂʘʚʢʘʟʘ ʠ ʚʢʣʶʯʘʣ ʢʦʤʧʣʝʢʩ 
ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʨʘʟʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ɺ ʮʝʣʦʤ ʜʘʥʥʘʷ ʩʪʘʪʴʷ, ʦʩ-
ʥʦʚʘʥʥʘʷ ʥʘ ʥʦʚʝʡʰʠʭ ʤʘʪʝʨʠʘʣʘʭ ʨʘʩʢʦʧʦʢ 2017 ʛ. ʦʙʦʨʦʥʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʨʝʢʝ ʈʫʙʘʩ, 
ʧʦʩʚʷʱʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʦʦʨʫʞʝʥʠʷ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʢ ʝʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

ʉʦʦʨʫʞʝʥʠʝ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʣʦ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʚ ʧʣʘʥʝ ʬʦʨʤʫ ʠ ʙʳʣʦ ʦʨʠʝʥʪʠ-
ʨʦʚʘʥʦ ʧʦ ʜʣʠʥʥʦʡ ʦʩʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʉɺ ï ʖɿ (ʨʠʩ. 1, 1). ʇʘʨʘʤʝʪʨʳ: 4,4 Ĭ 2,9 ʤ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ 
ʦʥʦ ʚʢʣʶʯʘʣʦ ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʘ ï ʤʘʩʩʠʚʥʳʝ ʙʦʢʦʚʳʝ ʙʘʟʳ ʠ ʘʨʦʯʥʳʡ ʧʨʦʝʤ ʤʝʞʜʫ ʥʠʤʠ 
ʰʠʨʠʥʦʡ 1,5ï1,6 ʤ, ʧʝʨʝʢʨʳʪʳʡ ʢʘʤʝʥʥʳʤʠ ʧʣʠʪʘʤʠ ʜʣʠʥʦʡ 2,3ï2,5 ʤ (ʨʠʩ. 1ï3). 

ʄʘʩʩʠʚʥʳʝ ʙʦʢʦʚʳʝ ʙʘʟʳ ʠʤʝʣʠ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ, ʜʣʠʥʥʦʡ ʩʪʦʨʦʥʦʡ ʥʘʧʨʘʚʣʝʥʥʳʝ 
ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ. ʆʥʠ ʠʤʝʣʠ ʤʦʥʦʣʠʪʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʡ ʷʚʣʷʣʠʩʴ 
ʜʣʠʥʥʳʝ ʫʟʢʠʝ ʙʣʦʢʠ ʙʨʫʩʢʦʚʠʜʥʦʡ ʬʦʨʤʳ ʧʦʚʳʰʝʥʥʦʡ ʪʦʣʱʠʥʳ, ʜʦʧʦʣʥʝʥʥʳʝ ʙʣʦʢʘʤʠ ʤʝʥʴ-
ʰʝʛʦ ʨʘʟʤʝʨʘ, ʥʦ ʪʦʡ ʞʝ ʪʦʣʱʠʥʳ ʠ ʰʠʨʠʥʳ. ʉʠʩʪʝʤʘ ʫʢʣʘʜʢʠ ʙʣʦʢʦʚ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ï ʯʝʨʝʜʦ-
ʚʘʥʠʝ ʣʦʞʢʦʚ ʠ ʪʳʯʢʦʚ. ʉʦʭʨʘʥʥʦʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʦʦʨʫʞʝʥʠʷ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢ-
ʮʠʠ ʥʝʦʜʠʥʘʢʦʚʘʷ. ɹʘʟʘ ˉ 1, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘʧʨʦʪʠʚ ʶʞʥʦʛʦ ʫʯʘʩʪʢʘ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʪʝʥʳ, ʢ 
ʟʘʧʘʜʫ ʦʪ ʥʝʝ, ʩʦʭʨʘʥʠʣʘʩʴ ʚ ʥʝʥʘʨʫʰʝʥʥʦʤ ʚʠʜʝ. ɺ ʢʦʥʩʪʨʫʢʮʠʠ ʙʘʟʳ ˉ 2, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʦʪ 
ʙʘʟʳ ˉ 1 ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,5ï1,6 ʤ, ʠʤʝʶʪʩʷ ʩʣʝʜʳ ʧʝʨʝʩʪʨʦʝʢ ʠ ʨʘʟʨʫʰʝʥʠʡ (ʨʠʩ. 3ï4). 

ɹʘʟʘ ˉ 1 (ʨʠʩ. 3, 1). ʇʘʨʘʤʝʪʨʳ: ʜʣʠʥʘ ï 2,9 ʤ, ʰʠʨʠʥʘ ï 1,5 ʤ, ʨʘʩʯʠʱʝʥʦ ʥʘ ʧʝʨʠʦʜ 
ʨʘʩʢʦʧʦʢ 2017 ʛ. 5ï6 ʨʷʜʦʚ ʢʣʘʜʢʠ ʚʳʩʦʪʦʡ 1,8ï2 ʤ. ɺ ʝʝ ʢʦʥʩʪʨʫʢʮʠʶ ʚʭʦʜʠʣʦ 28 ʤʘʩʩʠʚʥʳʭ 
ʙʣʦʢʦʚ ʨʘʟʥʦʡ ʜʣʠʥʳ, ʫʣʦʞʝʥʥʳʭ ʧʦ ʩʠʩʪʝʤʝ çʪʳʯʦʢ ï ʣʦʞʦʢè. ʆʩʦʙʝʥʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʵʪʦʛʦ 
ʩʦʦʨʫʞʝʥʠʷ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦ ʙʣʦʢʠ ʧʨʦʜʦʣʛʦʚʘʪʦʡ ʬʦʨʤʳ (ʙʨʫʩʢʠ) ʠʤʝʣʠ ʜʣʠʥʫ, ʨʘʚʥʫʶ ʰʠ-
ʨʠʥʝ ʧʦʩʪʨʦʡʢʠ. ʅʘ ʚʦʩʪʦʯʥʦʤ ʬʘʩʘʜʝ ʙʘʟʳ ˉ 1 ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʜʚʘ ʧʨʦʜʦʣʛʦʚʘʪʳʭ ʙʣʦʢʘ ʩ 
ʧʘʨʘʤʝʪʨʘʤʠ 1,34 Ĭ 0,4 Ĭ 0,5 ʤ; 1,36 Ĭ 0,2 Ĭ ? ʤ, ʫʣʦʞʝʥʥʳʭ ʣʦʞʢʦʤ (ʨʠʩ. 5). ʅʘ ʩʝʚʝʨʥʦʤ ʬʘ-
ʩʘʜʝ ï ʦʜʠʥ ʙʣʦʢ ʨʘʟʤʝʨʦʤ 1,56 Ĭ 0,24 Ĭ 0,52 ʤ (ʨʠʩ. 2). ʅʘ ʶʞʥʦʤ ʬʘʩʘʜʝ ï ʪʨʠ ʙʣʦʢʘ ʩ ʧʘʨʘ-
ʤʝʪʨʘʤʠ 1,56 Ĭ 0,26 Ĭ 0,52 ʤ; 1,46 Ĭ 0,36 Ĭ 0,5 ʤ; 1,5 Ĭ 0,4 Ĭ 0,74 ʤ (ʨʠʩ. 3). ʇʨʦʜʦʣʛʦʚʘʪʳʡ ʙʣʦʢ 
ʰʠʨʠʥʦʡ 0,74 ʤ ʥʘʭʦʜʠʣʩʷ ʚ ʥʠʞʥʝʤ, ʧʷʪʦʤ ʨʷʜʫ ʢʣʘʜʢʠ ʶʞʥʦʛʦ ʬʘʩʘʜʘ ʧʦʩʪʨʦʡʢʠ, ʧʨʠʯʝʤ ʦʥ 
ʚʳʩʪʫʧʘʣ ʟʘ ʝʛʦ ʧʨʝʜʝʣʳ ʚ ʚʠʜʝ ʩʪʫʧʝʥʠ ʰʠʨʠʥʦʡ 0,2 ʤ. ʊʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʦʣʛʦʚʘʪʳʭ ʙʣʦ-
ʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ ʩʦʦʨʫʞʝʥʠʷ ʙʘʟʳ ˉ 1, ʥʝ ʚʳʷʩʥʝʥʦ, ʪʘʢ ʢʘʢ ʘʨʦʯʥʳʡ ʧʨʦʝʤ ʥʝ ʨʘʩʯʠʱʝʥ 
ʠ ʟʘʧʘʜʥʘʷ ʩʪʦʨʦʥʘ ʙʘʟʳ ˉ 1 ʧʦʢʘ ʥʝʜʦʩʪʫʧʥʘ ʜʣʷ ʦʙʦʟʨʝʥʠʷ. 

ʈʷʜ ʙʣʦʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʙʘʟʳ ˉ 1, ʠʤʝʣʠ ʫʢʦʨʦʯʝʥʥʫʶ ʜʣʠʥʫ, ʯʪʦ ʦʙʫʩʣʦʚ-
ʣʠʚʘʣʦʩʴ ʬʦʨʤʘʪʦʤ ʩʦʦʨʫʞʝʥʠʷ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢ ʧʦʩʪʨʦʡʢʝ (ʙʘʟʘ ˉ 1) 
ʧʨʝʜʲʷʚʣʷʣʠʩʴ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʯʥʦʩʪʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʤʦʥʦʣʠʪʥʦʩʪʴʶ ʢʦʥʩʪʨʫʢ-
ʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʣʠʥʥʳʭ ʫʪʦʣʱʝʥʥʳʭ ʙʣʦʢʦʚ ʚ ʚʠʜʝ ʙʨʫʩʢʦʚ, ʨʘʚʥʳʭ ʧʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʨʘʟ-
ʤʝʨʘʤ ʧʦʧʝʨʝʯʥʳʭ ʬʘʩʘʜʦʚ. ʅʦ ʩʦʦʨʫʞʝʥʠʝ, ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʥʝʩʣʦ ʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʨʪʠʢʘʣʴ-
ʥʫʶ ʥʘʛʨʫʟʢʫ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘʭʦʞʜʝʥʠʝ ʙʣʦʢʦʚ ʥʘʠʙʦʣʴʰʝʡ ʪʦʣʱʠʥʳ ʚ ʥʠʞʥʠʭ ʨʷʜʘʭ ʢʣʘʜʢʠ. 



ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʧʦʩʪʨʦʡʢʠ (ʙʘʟʘ ˉ 1) ʙʳʣ ʧʝʨʝʢʨʳʪ ʧʷʪʴʶ ʧʣʠʪʘʤʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ 
ʬʦʨʤʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʜʣʠʥʥʦʡ ʩʪʦʨʦʥʦʡ ʘʥʘʣʦʛʠʯʥʦ ʝʝ ʢʦʨʦʪʢʠʤ ʬʘʩʘʜʘʤ (ʉɺ ï ʖɿ). 
ɼʣʠʥʘ ʥʠʞʥʝʛʦ ʦʩʥʦʚʘʥʠʷ ʧʣʠʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʰʠʨʠʥʝ ʤʘʩʩʠʚʥʦʡ ʧʦʩʪʨʦʡʢʠ, ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ 
ʧʣʠʪ ʙʳʣ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,24 ʤ ʜʣʠʥʥʝʝ ʦʩʥʦʚʘʥʠʷ, ʚʳʩʪʫʧʘʷ ʦʪ ʢʨʘʷ ʬʘʩʘʜʦʚ ʥʘ 0,12 ʤ. ʂʦʥʮʳ 
ʫʟʢʠʭ ʩʪʦʨʦʥ ʧʣʠʪ ʙʳʣʠ ʬʠʛʫʨʥʦ ʦʪʝʩʘʥʳ (ʩʘʣʘʟʦʯʥʘʷ ʦʪʝʩʢʘ), ʩʦʟʜʘʚʘʷ ʧʦʜʦʙʠʝ ʢʘʨʥʠʟʦʚ. ʈʘʟ-
ʤʝʨʳ ʧʣʠʪ: 1,7ï1,86 Ĭ 0,5ï0,64 Ĭ 0,2ï0,3 ʤ (ʨʠʩ. 2; 3; 5). 

ʀʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʦʨʫʞʝʥʠʷ ʙʘʟʳ ˉ 1 ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʟʘʤʢʦ-
ʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʙʣʦʢʦʚ ʥʘ ʩʝʚʝʨʥʦʤ ʬʘʩʘʜʝ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʣʢʠʭ ʢʘʤʥʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝ-
ʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʢʨʫʧʥʳʭ ʙʣʦʢʦʚ; ʧʦʜʛʦʥʢʫ ʚʝʨʭʥʝʡ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ ʢʣʘʜʢʠ ʥʘ ʶʞ-
ʥʦʤ ʬʘʩʘʜʝ ʧʦʜ ʨʘʟʥʦʫʨʦʚʥʝʚʳʝ ʙʣʦʢʠ ʧʝʨʚʦʛʦ ʨʷʜʘ ʢʣʘʜʢʠ (ʨʠʩ. 2ï3). ʅʘ ʛʨʘʥʷʭ ʜʣʠʥʥʳʭ ʩʪʦ-
ʨʦʥ ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʷ ʢʣʘʜʢʠ ʙʘʟʳ ˉ 1 ʠʤʝʶʪʩʷ ʢʦʨʦʪʢʠʝ ʩʜʚʦʝʥʥʳʝ ʫʛʣʫʙʣʝʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʦʡ 
ʬʦʨʤʳ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ ʧʦʢʘ ʥʝ ʥʘʭʦʜʠʪ ʦʙʲʷʩʥʝʥʠʷ. ʇʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʙʘʟʳ 
ˉ 1 ʫʩʠʣʠʚʘʣʠ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʥʘʛʨʫʟʢʘʤ ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ʅʘ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʙʘʟʳ ˉ 1 ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚʦʩʪʦʯʥʳʝ ʢʦʥʮʳ ʧʣʠʪ 
ʧʝʨʝʢʨʳʪʠʷ ʘʨʦʯʥʦʛʦ ʧʨʦʝʤʘ ʩʦʦʨʫʞʝʥʠʷ (ʨʠʩ. 1ï3). ʉʦʭʨʘʥʠʣʦʩʴ ʪʨʠ ʧʣʠʪʳ ï ʜʚʝ ʮʝʣʳʝ ʩ ʧʘʨʘ-
ʤʝʪʨʘʤʠ 2,5 Ĭ 0,6 Ĭ 0,26 ʤ ʠ 2,5 Ĭ 0,7 Ĭ 0,3 ʤ ʠ ʦʜʥʘ ʚ ʨʘʩʢʦʣʦʪʦʤ ʥʘ ʜʚʝ ʯʘʩʪʠ ʩʦʩʪʦʷʥʠʠ ʩ ʧʘʨʘ-
ʤʝʪʨʘʤʠ ʬʨʘʛʤʝʥʪʦʚ 0,96 Ĭ 0,58 Ĭ 0,28 ʤ ʠ 1,6 Ĭ 0,58 Ĭ 0,28 ʤ. ʄʝʥʴʰʠʡ ʧʦ ʨʘʟʤʝʨʘʤ ʬʨʘʛʤʝʥʪ 
ʵʪʦʡ ʧʣʠʪʳ ʥʘʭʦʜʠʣʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʦʧʠʨʘʷʩʴ ʚʦʩʪʦʯʥʳʤ ʢʦʥʮʦʤ ʥʘ ʦʜʥʫ ʠʟ ʧʣʠʪ 
ʧʝʨʝʢʨʳʪʠʷ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʙʘʟʳ ˉ 1. ɼʨʫʛʦʡ ʬʨʘʛʤʝʥʪ ʙʳʣ ʥʘʢʣʦʥʝʥ ʧʦʜ ʙʦʣʴʰʠʤ ʫʛʣʦʤ 
ʚʛʣʫʙʴ ʘʨʦʯʥʦʛʦ ʧʨʦʝʤʘ, ʦʧʠʨʘʷʩʴ ʟʘʧʘʜʥʳʤ ʢʦʥʮʦʤ ʥʘ ʢʨʘʡ ʙʘʟʳ ˉ 2 (ʨʠʩ. 3). ʉʣʝʜʳ ʧʦʚʨʝʞʜʝ-
ʥʠʷ ʨʘʩʢʦʣʦʪʦʡ ʧʣʠʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʢʦʨʝʝ ʦ ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʠʨʦʜʥʦʛʦ ʷʚʣʝʥʠʷ (ʚʦʟʤʦʞʥʦ, 
ʟʝʤʣʝʪʨʷʩʝʥʠʷ), ʥʝʞʝʣʠ ʦ ʧʨʦʷʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ. ɼʣʠʥʘ ʟʘʭʦʜʘ ʥʘ ʙʘʟʫ ˉ 1 ʧʣʠʪ ʧʝ-
ʨʝʢʨʳʪʠʷ ʘʨʦʯʥʦʛʦ ʧʨʦʝʤʘ ï 0,74ï0,8 ʤ. ʉʫʜʷ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʘʨʦʯʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʩʫʱʝʩʪʚʦ-
ʚʘʣʘ ʠ ʯʝʪʚʝʨʪʘʷ ʧʣʠʪʘ ʧʝʨʝʢʨʳʪʠʷ, ʜʣʠʥʘ ʟʘʭʦʜʘ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʣʘ 0,9 ʤ (ʨʠʩ. 1; 3). 

ɹʘʟʘ ˉ 2 (ʨʠʩ. 3, 2). ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ, ʵʪʦ ʩʦʦʨʫʞʝʥʠʝ ʩʦʭʨʘʥʠʣʦʩʴ ʚ ʧʦʣʫʨʘʟʨʫʰʝʥʥʦʤ 
ʚʠʜʝ. ɺ ʮʝʣʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʠʣʩʷ ʪʦʣʴʢʦ ʝʛʦ ʚʦʩʪʦʯʥʳʡ ʬʘʩʘʜ, ʷʚʣʷʚʰʠʡʩʷ ʩʪʝʥʢʦʡ ʘʨʦʯʥʦʛʦ 
ʧʨʦʝʤʘ. ʆʥ ʨʘʩʯʠʱʝʥ ʚ ʜʣʠʥʫ ʥʘ 1 ʤ (ʨʠʩ. 3, 2). ʏʘʩʪʴ ʙʣʦʢʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʶʞʥʦʛʦ ʬʘʩʘʜʘ ʫʪʨʘ-
ʯʝʥʘ, ʟʘʧʘʜʥʳʡ ʬʘʩʘʜ ʧʦʜʚʝʨʛʩʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʨʫʰʝʥʠʷʤ ʠ ʧʝʨʝʩʪʨʦʡʢʘʤ. ʉʝʚʝʨ-
ʥʳʡ ʬʘʩʘʜ ʙʘʟʳ ˉ 2 ʧʝʨʝʢʨʳʪ ʧʨʠʩʪʨʦʝʥʥʦʡ ʢ ʥʝʤʫ ʜʣʠʥʥʦʡ ʩʪʝʥʦʡ (ʨʠʩ. 4). 

ʉʫʜʷ ʧʦ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʦʩʪʘʪʢʘʤ, ʙʘʟʘ ˉ 2 ʙʳʣʘ ʩʦʦʨʫʞʝʥʘ ʘʥʘʣʦʛʠʯʥʦ ʙʘʟʝ ˉ 1. ʕʪʦ 
ʙʳʣʘ ʤʦʥʦʣʠʪʥʘʷ ʧʦʩʪʨʦʡʢʘ, ʦʩʥʦʚʫ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʣʠ ʤʘʩʩʠʚʥʳʝ ʢʘʤʝʥʥʳʝ ʙʣʦʢʠ 
ʙʨʫʩʢʦʚʦʡ ʬʦʨʤʳ, ʜʣʠʥʦʡ ʨʘʚʥʳʝ ʝʝ ʰʠʨʠʥʝ. ʅʦ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʨʘʟʨʫʰʝʥʠʷ ʠ ʧʝʨʝʩʪʨʦʡʢʠ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʠ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʦʙʣʠʢ ʙʘʟʳ ˉ 2. 

ʂʣʘʜʢʘ ʠʟ ʫʟʢʠʭ ʤʘʩʩʠʚʥʳʭ ʙʣʦʢʦʚ ʙʘʟʳ ˉ 2 ʨʘʩʯʠʱʝʥʘ ʥʘ ʚʳʩʦʪʫ 1,6 ʤ. ʅʘ ʚʦʩʪʦʯʥʦʤ 
ʬʘʩʘʜʝ (ʩʪʝʥʢʘ ʘʨʦʯʥʦʛʦ ʧʨʦʝʤʘ) ʠ ʶʞʥʦʤ ʬʘʩʘʜʝ ʵʪʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʚʳʷʚʣʝʥʦ ʧʦ ʯʝʪʳʨʝ ʨʷʜʘ 
ʢʣʘʜʢʠ, ʥʘ ʟʘʧʘʜʥʦʤ ï ʧʷʪʴ. ʅʘ ʚʦʩʪʦʯʥʦʤ ʠ ʶʞʥʦʤ ʬʘʩʘʜʘʭ ʥʘʭʦʜʠʣʦʩʴ ʧʦ ʜʚʘ ʜʣʠʥʥʳʭ ʙʣʦʢʘ 
ʙʨʫʩʢʦʚʦʡ ʬʦʨʤʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʣʦʞʢʦʤ, ʦʥʠ ʯʝʨʝʜʦʚʘʣʠʩʴ ʜʨʫʛʠʤʠ ʙʣʦʢʘʤʠ, ʪʘʢʞʝ ʫʣʦʞʝʥ-
ʥʳʤʠ ʣʦʞʢʦʤ. ɼʣʠʥʘ ʮʝʣʳʭ ʙʣʦʢʦʚ ʙʨʫʩʢʦʚʦʡ ʬʦʨʤʳ ʙʘʟʳ ˉ 2 (ʶʞʥʳʡ ʬʘʩʘʜ) ï 1,58 ʤ. ɼʚʘ 
ʙʣʦʢʘ ʘʥʘʣʦʛʠʯʥʦʡ ʜʣʠʥʳ ʠʤʝʶʪʩʷ ʠ ʚ ʢʣʘʜʢʝ ʶʞʥʦʛʦ ʬʘʩʘʜʘ ʙʘʟʳ ˉ 1, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʦʚʘʪʴ ʦʙ ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʠ ʠʭ ʩʦʦʨʫʞʝʥʠʷ ʠ ʦʙʱʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʨʠʝʤʘʭ ʫʩʪʨʦʡʩʪʚʘ. 

ʅʘ ʶʞʥʦʤ ʬʘʩʘʜʝ ʧʝʨʚʳʡ (ʚʝʨʭʥʠʡ) ʠ ʪʨʝʪʠʡ ʨʷʜʳ ʢʣʘʜʢʠ ʠʤʝʣʠ ʠʟʲʷʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ 
ʫʪʨʘʪʦʡ ʯʘʩʪʠ ʙʣʦʢʦʚ. ʂʨʫʧʥʳʡ ʦʙʣʦʤʦʢ ʦʜʥʦʛʦ ʠʟ ʙʣʦʢʦʚ ʥʘʭʦʜʠʣʩʷ ʚʥʝ ʢʣʘʜʢʠ, ʦʧʠʨʘʷʩʴ ʥʘ 
ʥʠʞʥʠʡ ʙʣʦʢ ʶʞʥʦʛʦ ʬʘʩʘʜʘ. ʉʚʦʙʦʜʥʳʝ ʧʦʣʦʩʪʠ ʢʣʘʜʢʠ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʨʷʜʦʚ ʙʳʣʠ ʟʘʧʦʣ-
ʥʝʥʳ ʧʣʦʪʥʳʤ ʛʨʫʥʪʦʤ (ʧʦʩʪʬʘʢʪʥʦʝ ʟʘʧʦʣʥʝʥʠʝ) (ʨʠʩ. 3; 4). 

ɿʘʧʘʜʥʳʡ ʬʘʩʘʜ ʙʘʟʳ ˉ 2 ʥʝ ʩʦʭʨʘʥʠʣʩʷ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚ. 
ʅʝʢʦʪʦʨʳʝ ʬʘʢʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʨʘʟʨʫʰʝʥʠʷʭ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʚʦʟʤʦʞʥʦ, ʟʝʤʣʝʪʨʷʩʝ-
ʥʠʝ): 1) ʚʳʧʘʜʝʥʠʝ ʠʟ ʢʣʘʜʢʠ ʢʨʫʧʥʦʛʦ ʦʙʣʦʤʢʘ ʙʣʦʢʘ; 2) ʩʢʚʦʟʥʘʷ ʧʦʧʝʨʝʯʥʘʷ ʪʨʝʱʠʥʘ ʥʘ ʙʣʦʢʝ 
ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʢʣʘʜʢʠ; 3) ʩʜʚʠʛ ʢ ʶʛʫ ʢʣʘʜʢʠ ʶʞʥʦʛʦ ʬʘʩʘʜʘ ʥʘ 0,2 ʤ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 
ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʠʪʘʤʠ ʧʝʨʝʢʨʳʪʠʷ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʢʣʘʜʢʠ ʙʘʟʳ ˉ 2 (ʨʠʩ. 4). 

ʀʤʝʶʪʩʷ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʧʝʨʝʩʪʨʦʝʢ ʟʘʧʘʜʥʦʛʦ ʬʘʩʘʜʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 
ʦʩʫʱʝʩʪʚʣʝʥʥʳʭ ʜʦ ʨʘʟʨʫʰʝʥʠʷ ʦʙʲʝʢʪʘ ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ɺʥʫʪʨʝʥʥʷʷ ʧʦʣʦʩʪʴ ʧʦʩʪʨʦʡʢʠ 
ʟʘʧʦʣʥʝʥʘ ʦʩʪʘʪʢʘʤʠ ʢʣʘʜʢʠ ʠʟ ʥʝʦʙʨʘʙʦʪʘʥʥʦʛʦ ʢʘʤʥʷ ʩʨʝʜʥʝʛʦ ʠ ʤʝʣʢʦʛʦ ʨʘʟʤʝʨʘ, ʘ ʥʝʢʦʪʦʨʳʝ 
ʫʯʘʩʪʢʠ ʚʢʣʶʯʘʣʠ ʧʣʦʪʥʳʡ ʛʨʫʥʪ. ɺʦʟʤʦʞʥʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʟʘʧʘʜʥʦʛʦ ʬʘʩʘʜʘ ʙʘʟʳ ˉ 2 ʙʳʣʘ 
ʩʚʷʟʘʥʘ ʩ ʩʦʦʨʫʞʝʥʠʝʤ ʩʪʝʥʳ, ʧʨʠʩʪʨʦʝʥʥʦʡ ʢ ʝʝ ʩʝʚʝʨʥʦʤʫ ʬʘʩʘʜʫ ʠ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʚʰʝʡ 
(ʫʢʨʝʧʠʚʰʝʡ) ʨʘʟʨʫʰʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʠʯʠʥ ʟʘʧʘʜʥʳʡ ʬʘʩʘʜ. ɺ ʧʨʦʮʝʩʩʝ ʨʝ-
ʢʦʥʩʪʨʫʢʮʠʠ ʙʳʣʠ ʫʢʦʨʦʯʝʥʳ ʥʘ 0,3 ʤ ʟʘʧʘʜʥʳʝ ʢʦʥʮʳ ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʷ ʙʘʟʳ ˉ 2, ʧʨʠ ʵʪʦʤ ʙʳʣʠ 
ʫʥʠʯʪʦʞʝʥʳ ʬʠʛʫʨʥʳʝ ʜʝʪʘʣʠ ʩ ʩʘʥʦʯʥʦʡ ʦʪʝʩʢʦʡ (ʨʠʩ. 4). 

ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʙʘʟʳ ˉ 2, ʢʘʢ ʠ ʙʘʟʳ ˉ 1, ʙʳʣ ʧʝʨʝʢʨʳʪ ʧʣʠʪʘʤʠ. ɺʠʟʫʘʣʴʥʦ ʧʨʦʩʤʘʪʨʠʚʘ-
ʶʪʩʷ ʜʚʝ ʧʣʠʪʳ, ʚ ʦʩʳʧʠ ʟʘʧʘʜʥʦʛʦ ʬʘʩʘʜʘ ʚʠʜʝʥ ʙʦʢʦʚʦʡ ʩʨʝʟ ʝʱʝ ʦʜʥʦʡ ʧʣʠʪʳ (ʨʠʩ. 4). ʏʝʪʚʝʨʪʘʷ 
ʧʣʠʪʘ ʧʦʢʨʳʪʘ ʪʦʣʩʪʳʤ ʩʣʦʝʤ ʠʟʚʝʩʪʢʦʚʦʡ ʟʘʙʫʪʦʚʢʠ, ʠ ʝʝ ʢʦʥʪʫʨʳ ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ. ɽʩʣʠ ʜʣʠʥʘ 
ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʷ ʙʘʟʳ ˉ 1 ʙʳʣʘ ʨʘʚʥʘ ʰʠʨʠʥʝ ʧʦʩʪʨʦʡʢʠ (å 1,7 ʤ), ʪʦ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ, ʧʣʠʪʳ ʧʝʨʝ-
ʢʨʳʪʠʷ ʙʘʟʳ ˉ 2 ʙʳʣʠ ʢʦʨʦʯʝ ʶʞʥʦʛʦ ʬʘʩʘʜʘ (å 1,4ï1,5 ʤ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʯʘʩʪʦʢ ʟʘ-
ʧʘʜʥʦʛʦ ʬʘʩʘʜʘ ʙʘʟʳ ˉ 2 ʙʳʣ ʟʘʧʦʣʥʝʥ ʢʣʘʜʢʦʡ ʠʟ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʢʘʤʥʝʡ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ. 



ʇʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ ʘʨʦʯʥʦʛʦ ʧʨʦʝʤʘ ʟʘʧʘʜʥʳʤʠ ʢʦʥʮʘʤʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʧʣʠʪʳ ʧʝ-
ʨʝʢʨʳʪʠʷ ʙʘʟʳ ˉ 2. ʉʦʭʨʘʥʠʣʦʩʴ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ, ʪʨʠ ʧʣʠʪʳ ï ʜʚʝ ʮʝʣʳʝ ʠ ʦʜʥʘ ʚ ʨʘʩʢʦʣʦʪʦʤ 
ʥʘ ʜʚʝ ʯʘʩʪʠ ʧʦʣʦʞʝʥʠʠ, ʝʱʝ ʦʜʥʘ ʧʣʠʪʘ ʙʳʣʘ ʫʪʨʘʯʝʥʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʘʟʳ ˉ 1, ʛʜʝ ʢʦʥʮʳ ʧʣʠʪ 
ʧʝʨʝʢʨʳʪʠʷ ʘʨʦʯʥʦʛʦ ʧʨʦʝʤʘ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʷ ʢʣʘʜʢʠ ʧʦ-
ʩʪʨʦʡʢʠ, ʥʘ ʧʣʠʪʘʭ ʙʘʟʳ ˉ 2 ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʣʠʪ ʙʳʣʠ ʚʳʜʦʣʙʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʚʳʝʤʢʠ ʛʣʫʙʠ-
ʥʦʡ 0,08 ʤ ʧʨʠ ʜʣʠʥʝ 0,5 ʤ (ʨʠʩ. 3; 4). 

ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ ʨʘʩʢʦʧʦʢ 2017 ʛ., ʦʙʝ ʧʦʩʪʨʦʡʢʠ (ʙʘʟʳ ˉ 1 ʠ 2), ʩʣʫʞʠʚʰʠʝ 
ʦʧʦʨʦʡ ʧʣʠʪʘʤ ʧʝʨʝʢʨʳʪʠʷ ʘʨʦʯʥʦʛʦ ʧʨʦʝʤʘ, ʙʳʣʠ ʩʦʦʨʫʞʝʥʳ ʧʦ ʝʜʠʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʕʪʦ ʙʳʣʠ 
ʤʘʩʩʠʚʥʳʝ ʤʦʥʦʣʠʪʥʳʝ ʧʦʩʪʨʦʡʢʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʣʘ ʫʟʢʠʝ 
ʜʣʠʥʥʳʝ ʙʣʦʢʠ-ʙʨʫʩʢʠ ʧʦʚʳʰʝʥʥʦʡ ʪʦʣʱʠʥʳ. ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʵʪʠʭ ʧʦʩʪʨʦʝʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 
ʫʢʨʝʧʣʷʣʩʷ ʧʣʠʪʘʤʠ, ʧʦ ʜʣʠʥʝ ʨʘʚʥʳʤʠ ʰʠʨʠʥʝ ʩʦʦʨʫʞʝʥʠʡ. ʂʦʥʮʳ ʵʪʠʭ ʧʣʠʪ (ʥʘʨʫʞʥʳʡ ʠ ʚʥʫʪ-
ʨʝʥʥʠʡ) ʠʤʝʣʠ ʩʘʥʦʯʥʫʶ ʦʪʝʩʢʫ, ʚʳʧʦʣʥʷʚʰʫʶ ʬʫʥʢʮʠʶ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʜʝʢʦʨʘ. ʅʘ ʥʠʭ ʫʩʪʘʥʘʚ-
ʣʠʚʘʣʠʩʴ ʜʣʠʥʥʳʝ ʧʣʠʪʳ, ʧʝʨʝʢʨʳʚʘʚʰʠʝ ʘʨʦʯʥʳʡ ʧʨʦʝʤ ʰʠʨʠʥʦʡ 1,5 ʤ. 

ʂʘʤʝʥʥʘʷ ʩʪʝʥʘ. ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ, ʢ ʩʦʦʨʫʞʝʥʠʶ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʠʤʝʥʥʦ ʢ ʩʝʚʝʨ-
ʥʦʤʫ ʬʘʩʘʜʫ ʙʘʟʳ ˉ 2, ʙʳʣʘ ʧʨʠʩʪʨʦʝʥʘ ʢʘʤʝʥʥʘʷ ʩʪʝʥʘ, ʚʳʪʷʥʫʪʘʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉɿ ï ʖɺ. 
ʆʥʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʘʥʘʣʦʛʠʯʥʦ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʪʝʥʝ, ʥʘʭʦʜʷʱʝʡʩʷ ʢ ʚʦʩʪʦʢʫ 
ʦʪ ʥʝʝ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 4,5 ʤ (ʨʠʩ. 1; 4). 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʠʩʪʨʦʝʥʥʦʡ ʢ ʩʦʦʨʫʞʝʥʠʶ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʝʥʳ ʧʦʢʘ 
ʥʝ ʚʳʷʩʥʝʥʦ. ɽʝ ʢʦʥʩʪʨʫʢʮʠʷ ʙʳʣʘ ʥʝʦʙʳʯʥʦʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥʘ ʙʳʣʘ ʫʩʪʨʦʝʥʘ ʧʦ ʢʣʘʩ-
ʩʠʯʝʩʢʠʤ ʢʘʥʦʥʘʤ. ʉʪʝʥʘ ʩʦʩʪʦʷʣʘ ʠʟ ʜʚʫʭ ʧʘʥʮʠʨʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʟʘʙʫʪʦʚʢʠ (ʪʦʣʱʠʥʘ ʩʪʝʥʳ ï 
1,8 ʤ). ʆʩʦʙʝʥʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʵʪʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʝʛʦ ʚʥʝʰʥʠʝ ʧʘʥʮʠʨʠ ʙʳʣʠ 
ʚʦʟʚʝʜʝʥʳ ʧʦ ʨʘʟʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. 

ɺʦʩʪʦʯʥʳʡ ʬʘʩʘʜ ʩʪʝʥʳ ʩʣʦʞʝʥ ʧʦʩʪʝʣʠʩʪʳʤ ʩʧʦʩʦʙʦʤ ʠʟ ʭʦʨʦʰʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʢʘʤʝʥ-
ʥʳʭ ʙʣʦʢʦʚ ʜʣʠʥʦʡ 0,7ï1,3 ʤ. ɼʣʠʥʘ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʚʦʩʪʦʯʥʦʛʦ ʬʘʩʘʜʘ ʩʦʩʪʘʚʣʷʝʪ 
ʦʢʦʣʦ 4 ʤ, ʚʳʩʦʪʘ ï 2,3 ʤ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʨʘʩʯʠʱʝʥʦ 7 ʨʷʜʦʚ ʢʣʘʜʢʠ (ʨʠʩ. 2, 2). 

ɿʘʧʘʜʥʳʡ ʬʘʩʘʜ ʩʪʝʥʳ ʙʳʣ ʦʙʨʘʟʦʚʘʥ ʨʝʛʫʣʷʨʥʦʡ ʢʣʘʜʢʦʡ ʠʟ ʢʦʣʦʪʦʛʦ ʢʘʤʥʷ ʥʝʙʦʣʴʰʠʭ 
ʨʘʟʤʝʨʦʚ (ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ) ʠ ʢʨʫʧʥʳʭ ʧʣʠʪ (ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ). ʉʦʭʨʘʥʠʣʦʩʴ 7 ʧʦʣʥʳʭ ʨʷʜʦʚ 
ʢʣʘʜʢʠ ʠʟ ʢʦʣʦʪʦʛʦ ʢʘʤʥʷ ʚʳʩʦʪʦʡ 1,3ï1,8 ʤ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʠʟ 100 ʵʢʟʝʤʧʣʷʨʦʚ ʢʦʣʦʪʳʭ ʢʘʤʥʝʡ 
ʨʘʟʤʝʨʦʤ 0,4 Ĭ 0,2 ʤ. ɼʣʠʥʘ ʩʦʭʨʘʥʠʚʰʝʛʦʩʷ ʫʯʘʩʪʢʘ ʢʣʘʜʢʠ ʠʟ ʤʝʣʢʠʭ ʢʘʤʥʝʡ ï 5,6 ʤ (ʨʠʩ. 4). 

ʅʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʩʪʝʥʳ ʚ 2017 ʛ. ʨʘʩʯʠʱʝʥʦ ʜʚʘ ʧʦʣʥʳʭ ʨʷʜʘ ʢʣʘʜʢʠ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʠʟ 
ʢʨʫʧʥʳʭ ʧʣʠʪ, ʫʣʦʞʝʥʥʳʭ ʫʩʪʫʧʘʤʠ ʰʠʨʠʥʦʡ 0,3ï0,4 ʤ. ʉʦʭʨʘʥʠʚʰʘʷʩʷ ʜʣʠʥʘ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ 
ʢʣʘʜʢʠ ʩʪʝʥʳ ï 5,26 ʤ (ʨʠʩ. 4). ɿʘʧʘʜʥʳʡ ʬʘʩʘʜ ʩʪʝʥʳ ʨʘʩʯʠʱʝʥ ʥʘ ʚʳʩʦʪʫ 1,84ï2,56 ʤ, ʥʦ ʝʛʦ 
ʦʩʥʦʚʘʥʠʝ ʧʦʢʘ ʥʝ ʦʪʢʨʳʪʦ. 

ʄʘʩʩʠʚʥʦʩʪʴ ʧʣʠʪ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʢʣʘʜʢʠ ʟʘʧʘʜʥʦʛʦ ʬʘʩʘʜʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʫʩʣʦʚʣʝʥ-
ʥʦʩʪʴ ʙʦʣʴʰʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ, ʢʘʢ ʠ ʥʠʞʥʠʭ ʨʷʜʦʚ ʧʣʠʪ ʙʘʟ ˉ 1 ʠ 2 ʩʦʦʨʫʞʝʥʠʷ ʘʨʦʯʥʦʡ 
ʢʦʥʩʪʨʫʢʮʠʠ. ɺʝʨʦʷʪʥʦ, ʩʦʦʨʫʞʝʥʠʝ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʣʦ 2 ʠʣʠ 3 ʵʪʘʞʘ ʩ ʧʝʨʝʢʨʳʪʠʝʤ ʠʟ 
ʤʘʩʩʠʚʥʳʭ ʧʣʠʪ ʜʣʠʥʦʡ ʦʢʦʣʦ 2,5 ʤ. ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ, ʟʘʧʘʜʥʳʡ ʬʘʩʘʜ ʙʘʟʳ ˉ 2 ʙʳʣ ʧʝʨʝʢʨʳʪ 
ʢʣʘʜʢʦʡ ʠʟ ʨʚʘʥʦʛʦ ʢʘʤʥʷ ʘʥʘʣʦʛʠʯʥʦ ʢʣʘʜʢʝ ʟʘʧʘʜʥʦʛʦ ʬʘʩʘʜʘ ʧʨʠʩʪʨʦʝʥʥʦʡ ʩʪʝʥʳ. ɺʝʨʦʷʪʥʦ, 
ʠ ʩʘʤʘ ʢʣʘʜʢʘ ʟʘʧʘʜʥʦʛʦ ʬʘʩʘʜʘ ʩʪʝʥʳ ʠʟ ʤʝʣʢʠʭ ʛʨʫʙʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʢʘʤʥʝʡ ʠ ʝʝ ʧʨʦʜʦʣʞʝʥʠʝ 
ʥʘ ʟʘʧʘʜʥʦʤ ʬʘʩʘʜʝ ʙʘʟʳ ˉ 2 ʩʦʦʨʫʞʝʥʠʷ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʚʷʟʘʥʳ ʩ ʵʪʘʧʦʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 
ʨʘʟʨʫʰʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʢʦʤʧʣʝʢʩʘ, ʧʨʠʯʝʤ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʫʩʢʦʨʝʥʥʳʤʠ ʪʝʤʧʘʤʠ ʠʟ ʧʦʜʨʫʯ-
ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʪʝʩʢʝ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʜʘʞʝ ʚʝʨʭʥʠʝ ʫʨʦʚʥʠ ʢʘʤʥʝʡ, ʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʷ-
ʜʦʚ ʢʣʘʜʢʠ ʩʪʨʦʠʪʝʣʷʤ ʧʨʠʭʦʜʠʣʦʩʴ ʧʦʜʳʩʢʠʚʘʪʴ ʢʘʤʥʠ, ʬʦʨʤʘ ʥʠʞʥʠʭ ʫʨʦʚʥʝʡ ʢʦʪʦʨʳʭ ʩʦʚʤʝ-
ʱʘʣʘʩʴ ʩ ʬʦʨʤʦʡ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʢʘʤʥʝʡ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʢʣʘʜʢʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʥʝʦʙʭʦʜʠ-
ʤʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʩʪʨʦʡʢʠ ʚ ʮʝʣʦʤ. 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʟʘʧʘʜʥʳʤ ʠ ʚʦʩʪʦʯʥʳʤ ʬʘʩʘʜʘʤʠ ʧʨʠʩʪʨʦʝʥʥʦʡ ʩʪʝʥʳ ʙʳʣʦ ʟʘʧʦʣ-
ʥʝʥʦ ʟʘʙʫʪʦʚʢʦʡ ʠʟ ʨʚʘʥʦʛʦ ʢʘʤʥʷ ʩʨʝʜʥʝʡ ʠ ʤʝʣʢʦʡ ʚʝʣʠʯʠʥʳ, ʛʘʣʴʢʠ ʠ ʫʪʨʘʤʙʦʚʘʥʥʦʛʦ ʛʨʫʥʪʘ. 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ, ʩʦʦʨʫʞʝʥʠʝ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʤʦʥʫʤʝʥ-
ʪʘʣʴʥʦʡ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʪʝʥʳ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʝʡ ʫʢʣʘʜʢʠ ʢʘʤʝʥʥʳʭ ʙʣʦʢʦʚ (ʧʘʥʮʠʨʥʘʷ 
ʩʪʨʫʢʪʫʨʘ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʪʝʥʳ ʠ ʤʦʥʦʣʠʪʥʘʷ ʫ ʙʘʟ ˉ 1ï2 ʘʨʦʯʥʦʡ ʧʦʩʪʨʦʡʢʠ), ʥʦ ʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʥʳʤʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ʌʘʩʘʜʳ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʪʝʥʳ ʦʙʨʘʟʦʚʘʥʳ ʢʦʨʦʪʢʠʤʠ 
ʢʘʤʝʥʥʳʤʠ ʙʣʦʢʘʤʠ ʥʝʙʦʣʴʰʦʡ ʪʦʣʱʠʥʳ (ʨʠʩ. 6). ʄʘʩʩʠʚ ʢʘʤʝʥʥʳʭ ʙʘʟ ˉ 1ï2 ʩʦʩʪʦʠʪ ʠʟ ʙʣʦʢʦʚ 
ʙʨʫʩʢʦʚʦʡ ʬʦʨʤʳ ï ʜʣʠʥʥʳʭ, ʫʟʢʠʭ, ʩ ʧʦʚʳʰʝʥʥʦʡ ʪʦʣʱʠʥʦʡ. ɹʦʣʝʝ ʪʦʛʦ, ʛʨʘʥʠ ʙʨʫʩʢʦʚʳʭ ʙʣʦ-
ʢʦʚ ʥʝʩʢʦʣʴʢʦ ʩʛʣʘʞʝʥʳ, ʯʪʦ ʧʨʠʜʘʝʪ ʠʤ ʘʨʭʘʠʯʝʩʢʠʡ ʚʠʜ (ʨʠʩ. 3; 5). ʉʦʟʜʘʚʘʣʦʩʴ ʚʧʝʯʘʪʣʝʥʠʝ, 
ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʥʘ ʨʝʢʝ ʈʫʙʘʩ ʤʦʥʫʤʝʥʪʘʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʚʦʟʚʝʜʝʥʳ ʚ ʨʘʟʥʦʝ ʚʨʝʤ̫, ʧʨʠ-
ʯʝʤ ʙʦʣʝʝ ʨʘʥʥʠʤ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʩʦʦʨʫʞʝʥʠʝ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʅʦ ʨʘʩʢʨʳʪʠʝ ʚ 2017 ʛ. ʥʦ-
ʚʳʭ ʫʨʦʚʥʝʡ ʵʪʠʭ ʩʦʦʨʫʞʝʥʠʡ ʚʳʷʚʠʣʦ ʩʠʩʪʝʤʫ ʚʦʨʦʪʥʳʭ ʟʘʧʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʱʠʭ ʜʣʷ ʥʠʭ. 

ɸʨʦʯʥʳʡ ʧʨʦʝʤ ʩʦʦʨʫʞʝʥʠʷ ʩ ʜʚʫʤʷ ʙʘʟʘʤʠ-ʦʧʦʨʘʤʠ ʜʣʷ ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʷ ʜʣʠʥʦʡ ʙʦʣʝʝ 
2,5 ʤ ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʧʝʨʝʢʨʳʚʘʣʩʷ ʦʜʥʦʩʪʚʦʨʯʘʪʳʤʠ ʚʦʨʦʪʘʤʠ ʰʠʨʠʥʦʡ 1,6 ʤ. ɼʣʷ ʠʭ ʫʩʪʘ-
ʥʦʚʢʠ ʢ ʙʘʟʝ ˉ 2 ʧʨʠʢʨʝʧʣʷʣʩʷ ʜʝʨʝʚʷʥʥʳʡ ʩʪʦʣʙ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚʳʨʝʟʘʥʥʦʝ ʚ ʙʣʦʢʘʭ 
ʢʣʘʜʢʠ ʚʩʝʭ ʫʨʦʚʥʝʡ (ʫʛʣʦʚʦʡ ʫʯʘʩʪʦʢ, ʧʝʨʝʩʝʯʝʥʠʝ ʚʦʩʪʦʯʥʦʛʦ ʠ ʶʞʥʦʛʦ ʬʘʩʘʜʦʚ) ʫʛʣʫʙʣʝʥʠʝ 
ʯʝʪʳʨʝʭʫʛʦʣʴʥʦʡ ʬʦʨʤʳ (ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʚʳʩʦʪʘ ï 1,3 ʤ). ʉʫʜʷ ʧʦ ʬʦʨʤʝ ʫʛʣʫʙʣʝʥʠʷ, ʩʪʦʣʙ 
ʠʤʝʣ ʚ ʧʣʘʥʝ ʩʝʯʝʥʠʝ ʯʝʪʳʨʝʭʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩʦ ʩʪʦʨʦʥʘʤʠ 0,2 Ĭ 0,2 ʤ (ʨʠʩ. 3, 2). 



ɽʱʝ ʦʜʥʠ ʚʦʨʦʪʘ ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʟʘʧʠʨʘʣʠ ʧʨʦʭʦʜ ʤʝʞʜʫ ʟʘʧʘʜʥʳʤ ʬʘʩʘʜʦʤ ʤʦʥʫʤʝʥʪʘʣʴ-
ʥʦʡ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʪʝʥʳ ʠ ʙʘʟʦʡ ˉ 1 ʩʦʦʨʫʞʝʥʠʷ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʙʲʝʜʠʥʷʷ ʦʙʘ ʦʙʲʝʢʪʘ ʚ 
ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʦʙʦʨʦʥʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺʦʨʦʪʘ ʙʳʣʠ ʜʚʫʩʪʚʦʨʯʘʪʳʤʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 
ʥʘʣʠʯʠʝ ʜʚʫʭ ʫʛʣʫʙʣʝʥʠʡ ʜʣʷ ʩʪʦʣʙʦʚ ʠʭ ʫʩʪʘʥʦʚʢʠ. ʆʜʥʦ ʫʛʣʫʙʣʝʥʠʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʢʣʘʜʢʝ 
ʙʘʟʳ ˉ 1 (ʫʛʣʦʚʦʡ ʫʯʘʩʪʦʢ, ʧʝʨʝʩʝʯʝʥʠʝ ʚʦʩʪʦʯʥʦʛʦ ʠ ʶʞʥʦʛʦ ʬʘʩʘʜʦʚ) ʚ ʙʣʦʢʘʭ ʥʠʞʥʠʭ ʧʷʪʳʭ ʠ 
ʰʝʩʪʳʭ ʨʷʜʦʚ ʢʣʘʜʢʠ (ʨʠʩ. 1, 1; 3, 1). ʉʫʜʷ ʧʦ ʬʦʨʤʝ ʫʛʣʫʙʣʝʥʠʷ, ʩʪʦʣʙ ʠʤʝʣ ʚ ʧʣʘʥʝ ʩʝʯʝʥʠʝ ʯʝʪʳ-
ʨʝʭʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩʦ ʩʪʦʨʦʥʘʤʠ 0,14 Ĭ 0,06 ʤ (ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʚʳʩʦʪʘ ʫʛʣʫʙʣʝʥʠʷ ï 0,56 ʤ). 

ɸʥʘʣʦʛʠʯʥʦʝ ʫʛʣʫʙʣʝʥʠʝ ʠʤʝʣʦʩʴ ʥʘ ʙʣʦʢʘʭ ʟʘʧʘʜʥʦʛʦ ʬʘʩʘʜʘ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ ʩʪʝʥʳ ʥʘ 
ʫʯʘʩʪʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘʧʨʦʪʠʚ ʧʝʨʚʦʛʦ ʫʛʣʫʙʣʝʥʠʷ ʥʘ ʬʘʩʘʜʝ ʙʘʟʳ ˉ 1. ʆʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 
ʥʘ ʙʣʦʢʘʭ ʪʨʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʨʦʚʥʝʡ ʢʣʘʜʢʠ (ʚʳʩʦʪʘ ï 0,84 ʤ). ʂʨʝʧʠʚʰʠʡʩʷ ʩʪʦʣʙ, ʩʫʜʷ ʧʦ 
ʬʦʨʤʝ ʫʛʣʫʙʣʝʥʠʷ, ʠʤʝʣ ʯʝʪʳʨʝʭʫʛʦʣʴʥʦʝ ʚ ʧʣʘʥʝ ʩʝʯʝʥʠʝ ʨʘʟʤʝʨʦʤ 0,2 Ĭ 0,2 ʤ (ʨʠʩ. 1, 2; 6). 

ɺʦʨʦʪʘ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʦʨʫʞʝʥʠʷʤʠ ʟʘʧʠʨʘʣʠʩʴ ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʘʪʦʨʘ, ʢʦʪʦʨʳʤ ʩʣʫʞʠʣ 
ʜʝʨʝʚʷʥʥʳʡ ʙʨʫʩʦʢ. ʂʦʥʮʳ ʙʨʝʚʥʘ ʫʢʨʝʧʣʷʣʠʩʴ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʧʘʟʘʭ, ʚʳʜʦʣʙʣʝʥʥʳʭ ʚ ʢʘʤʝʥʥʳʭ 
ʙʣʦʢʘʭ ʙʘʟʳ ˉ 1 ʠ ʟʘʧʘʜʥʦʛʦ ʬʘʩʘʜʘ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʪʝʥʳ. ʇʘʟʳ ʨʘʩʧʦʣʘʛʘ-
ʣʠʩʴ ʩʠʤʤʝʪʨʠʯʥʦ, ʦʜʠʥ ʥʘʧʨʦʪʠʚ ʜʨʫʛʦʛʦ. ʆʥʠ ʠʤʝʣʠ ʨʘʟʥʫʶ ʬʦʨʤʫ. ʇʘʟ ʚ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ 
ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʪʝʥʝ ʠʤʝʣ ʯʝʪʳʨʝʭʫʛʦʣʴʥʫʶ ʬʦʨʤʫ ʚʳʩʦʪʦʡ 0,15 ʤ ʧʨʠ ʰʠʨʠʥʝ 0,09 ʤ ʠ ʛʣʫ-
ʙʠʥʝ 0,1 ʤ (ʨʠʩ. 6, 1). ʇʘʟ ʚ ʬʘʩʘʜʝ ʙʘʟʳ ˉ 1 ʠʤʝʣ ʠʟʦʛʥʫʪʫʶ ʬʦʨʤʫ ʩ ʫʢʣʦʥʦʤ ʩʚʝʨʭʫ ʚʥʠʟ 
(ʨʠʩ. 3; 5). ʆʥ ʙʳʣ ʚʳʜʦʣʙʣʝʥ ʚ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʙʣʦʢʘʭ ʧʷʪʦʛʦ ʫʨʦʚʥʷ ʢʣʘʜʢʠ. ʅʘ ʫʨʦʚʥʝ ʥʠʞʥʝʛʦ 
ʦʩʥʦʚʘʥʠʷ ʧʘʟʘ ʙʳʣʘ ʦʬʦʨʤʣʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʟʘʧʦʨ-
ʥʦʛʦ ʙʨʝʚʥʘ ʰʠʨʠʥʦʡ 0,12 ʤ, ʛʣʫʙʠʥʦʡ 0,1 ʤ. ʇʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʩʝʣʘ ʂʦʤʤʫʥʳ, 
ʧʦʜʦʙʥʳʝ ʟʘʧʦʨʳ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʩʪʨʦʡʢʘʭ. ʉʠʩʪʝʤʘ 
ʟʘʧʦʨʘ ʪʘʢʦʚʘ: ʩʥʘʯʘʣʘ ʦʜʠʥ ʢʦʥʝʮ ʙʨʝʚʥʘ ʧʦʤʝʱʘʣʩʷ ʚ ʧʘʟ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʝʛʦ ʚʪʦʨʦʡ 
ʢʦʥʝʮ ʚʩʪʘʚʣʷʣʩʷ ʚ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʧʘʟʘ ʠʟʦʛʥʫʪʦʡ ʬʦʨʤʳ ʠ ʩʢʦʣʴʟʷʱʠʤ ʜʚʠʞʝʥʠʝʤ ʫʢʨʝʧʣʷʣʩʷ 
ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ. 

ʉʫʜʷ ʧʦ ʩʦʩʪʦʷʥʠʶ ʩʪʝʨʪʦʩʪʠ ʫʯʘʩʪʢʘ ʚʝʨʭʥʝʛʦ ʙʣʦʢʘ ʢʣʘʜʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘʜ ʧʘʟʦʤ 
ʯʝʪʳʨʝʭʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʠ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʧʘʟʘ ʠʟʦʛʥʫʪʦʡ ʬʦʨʤʳ, ʜʘʥʥʳʡ ʟʘʧʦʨ ʩʣʫʞʠʣ ʜʣʠ-
ʪʝʣʴʥʦʝ ʚʨʝʤʷ. ɺʦʟʤʦʞʥʦ, ʜʝʨʝʚʷʥʥʳʡ ʙʨʫʩʦʢ-ʟʘʧʦʨ ʙʳʣ ʦʢʦʚʘʥ ʢʘʢʠʤ-ʪʦ ʤʝʪʘʣʣʦʤ, ʥʘʣʠʯʠʝ 
ʢʦʪʦʨʦʛʦ ʦʩʪʘʚʠʣʦ ʩʪʦʣʴ ʛʣʫʙʦʢʠʝ ʩʣʝʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʤʝʥʥʳʭ ʙʣʦʢʦʚ ʢʣʘʜʢʠ ʦʙʦʠʭ ʩʦʦʨʫ-
ʞʝʥʠʡ. ɺʠʜʠʤʦ, ʚʦʨʦʪʘ ʤʝʞʜʫ ʟʘʧʘʜʥʳʤ ʬʘʩʘʜʦʤ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʪʝʥʳ ʠ ʩʦ-
ʦʨʫʞʝʥʠʝʤ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʝʛʦʨʘʞʠʚʘʣʠ ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʦʨʦʥʠʪʝʣʴʥʦʛʦ 
ʢʦʤʧʣʝʢʩʘ ʥʘ ʨʝʢʝ ʈʫʙʘʩ ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ (ʨʠʩ. 1). 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʩʦʦʨʫʞʝʥʠʷ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʩʠʩʪʝʤʝ ʤʦʥʫʤʝʥʪʘʣʴʥʦʛʦ 
ʦʙʦʨʦʥʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʝʨʝʜʠʥʳ VI ʚ. ʥʘ ʨʝʢʝ ʈʫʙʘʩ ʚ ʇʨʠʢʘʩʧʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʦʟʥʘʯʝʥʦ ʠ 
ʢʘʢ ʩʠʛʥʘʣʴʥʘ ̫ʤʥʦʛʦʫʨʦʚʥʝʚʘ ̫ʙʘʰʥ̫, ʠ ʢʘʢ ʤʦʱʥʳʡ ʦʙʦʨʦʥʠʪʝʣʴʥʳʡ ʫʟʝʣ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʆʙʦʨʦʥʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʥʘ ʨʝʢʝ ʈʫʙʘʩ ʙʳʣ ʫʥʠʯʪʦʞʝʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜ-
ʥʦʛʦ ʷʚʣʝʥʠʷ. ʆʥ ʙʳʣ ʧʦʛʣʦʱʝʥ ʤʦʱʥʳʤ ʥʘʚʦʜʥʝʥʠʝʤ. ɺ 2017 ʛ. ʙʳʣ ʚʩʢʨʳʪ 7-ʤʝʪʨʦʚʳʡ ʫʯʘʩʪʦʢ 
ʛʘʣʝʯʥʦʛʦ ʩʝʣʷ, ʧʨʦʰʝʜʰʝʛʦ ʚʜʦʣʴ ʟʘʧʘʜʥʦʛʦ ʬʘʩʘʜʘ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʪʝʥʳ, ʘ 
ʥʠʞʥʠʝ ʫʨʦʚʥʠ ʩʦʦʨʫʞʝʥʠʷ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʶʞʥʳʡ ʫʯʘʩʪʦʢ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʪʝʥʳ ʙʳʣʠ ʧʦ-
ʛʣʦʱʝʥʳ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤ ʨʝʯʥʳʤ ʧʝʩʢʦʤ ʷʥʪʘʨʥʦʛʦ ʮʚʝʪʘ (ʨʠʩ. 1). ʉʝʣʴ ʧʨʠʰʝʣ ʩ ʩʝʚʝʨʘ, ʪʦʛʜʘ 
ʢʘʢ ʩʦʚʨʝʤʝʥʥʦʝ ʨʫʩʣʦ ʨʝʢʠ ʈʫʙʘʩ ʥʘʭʦʜʠʪʩʷ ʢ ʶʛʫ ʦʪ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʧʘʤʷʪʥʠʢʘ ʘʨʭʝʦʣʦʛʠʠ. 

ʆʪʢʨʳʪʠʝ ʠ ʠʟʫʯʝʥʠʝ ʥʦʚʦʛʦ ʬʦʨʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʘʤʷʪʥʠʢʘ ʥʘ ʨʝʢʝ ʈʫʙʘʩ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠ-
ʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʦʙʦʨʦʥʳ ʥʘ ɺʦʩʪʦʯʥʦʤ ʂʘʚʢʘʟʝ, ʦʨʛʘʥʠ-
ʟʦʚʘʥʥʦʡ ʉʘʩʘʥʠʜʩʢʠʤ ʀʨʘʥʦʤ ʠ ɺʠʟʘʥʪʠʡʩʢʦʡ ʠʤʧʝʨʠʝʡ ʚ ʵʧʦʭʫ ɺʝʣʠʢʦʛʦ ʧʝʨʝʩʝʣʝʥʠʷ ʥʘʨʦʜʦʚ. 
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ʈʠʩʫʥʦʢ 1 ï ʈʫʙʘʩʩʢʘʷ ʬʦʨʪʠʬʠʢʘʮʠʷ. ɺʠʜ ʩ ʶʛʘ ʥʘ ʤʦʥʫʤʝʥʪʘʣʴʥʫʶ  
ʦʙʦʨʦʥʠʪʝʣʴʥʫʶ ʩʪʝʥʫ (2) ʠ ʩʦʦʨʫʞʝʥʠʝ ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ (1) 

 
ʈʠʩʫʥʦʢ 2 ï ʈʫʙʘʩʩʢʘʷ ʬʦʨʪʠʬʠʢʘʮʠʷ. ɺʠʜ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʥʘ ʩʦʦʨʫʞʝʥʠʝ  

ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ (1) ʠ ʧʨʠʩʪʨʦʝʥʥʫʶ ʩʪʝʥʫ (2) 

 
ʈʠʩʫʥʦʢ 3 ï ʈʫʙʘʩʩʢʘʷ ʬʦʨʪʠʬʠʢʘʮʠʷ. ɺʠʜ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ʥʘ ʩʦʦʨʫʞʝʥʠʝ  

ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ: (1) ï ʙʘʟʘ ˉ 1, (2) ï ʙʘʟʘ ˉ 2 



 
ʈʠʩʫʥʦʢ 4 ï ʈʫʙʘʩʩʢʘʷ ʬʦʨʪʠʬʠʢʘʮʠʷ. ɺʠʜ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʦʦʨʫʞʝʥʠʝ  

ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʠʩʪʨʦʝʥʥʫʶ ʩʪʝʥʫ 

 
ʈʠʩʫʥʦʢ 5 ï ʈʫʙʘʩʩʢʘʷ ʬʦʨʪʠʬʠʢʘʮʠʷ. ɺʠʜ ʥʘ ʚʦʩʪʦʯʥʳʡ ʬʘʩʘʜ ʩʦʦʨʫʞʝʥʠʷ  

ʘʨʦʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʘʟ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʟʘʧʦʨʘ ʚʦʨʦʪ (1) 

 
ʈʠʩʫʥʦʢ 6 ï ʈʫʙʘʩʩʢʘʷ ʬʦʨʪʠʬʠʢʘʮʠʷ. ɺʠʜ ʥʘ ʟʘʧʘʜʥʳʡ ʬʘʩʘʜ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ  

ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʪʝʥʳ ʠ ʧʘʟ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʟʘʧʦʨʘ ʚʦʨʦʪ (1) 
 


