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ʆʚʯʠʥʥʠʢʦʚ ʀ.ʀ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʙʣʝʤʳ ʨʘʩʯʝʪʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 
ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ ʩ ʫʯʝʪʦʤ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ. /  
Ovchinnikov I.I. Current state of the calculation of reinforced structures that are exposed to aggressive medium with consideration of 
corrosive cracking. 
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ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ. ʇʨʠʚʝʜʝʥʳ ʜʚʘ 
ʧʦʜʭʦʜʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʠʥʝʪʠʢʠ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ. ʇʦʵʪʘʧʥʦ ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ ʢʦʨʨʦʟʠʦʥʥʦʛʦ 
ʨʘʟʨʫʰʝʥʠʷ ʘʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ.  
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The process of corrosive cracking on tension described in article. Furthermore, two methods for 
description of kinetics corrosive cracking are given. The process of constructive reinforced elements destruction 
by corrosion under influence of aggressive medium is described by stages. 

 

ʂʦʨʨʦʟʠʦʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ ʠʟʫʯʘʣʦʩʴ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʝʤʫ 
ʧʦʩʚʷʱʝʥʦ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ, ʥʦ ʧʨʦʙʣʝʤʘ ʙʦʨʴʙʳ ʩ ʵʪʠʤ ʷʚʣʝʥʠʝʤ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 
[59, 60, 61, 62, 63, 64]. ʂʦʨʨʦʟʠʦʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ (ʢʦʨʨʦʟʠʷ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 
ʦʧʘʩʥʳʤ ʚʠʜʦʤ ʢʦʨʨʦʟʠʦʥʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʤʝʪʘʣʣʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚ ʦʩʥʦʚʥʦʤ 
ʪʨʫʜʥʦʩʪʷʤʠ ʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ. ɼʣʷ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ 
ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʭʨʫʧʢʠʡ ʭʘʨʘʢʪʝʨ ʪʨʝʱʠʥ ʥʘʧʨʘʚʣʝʥʠʝ ʪʨʝʱʠʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 
ʨʘʩʪʷʛʠʚʘʶʱʠʤ ʥʘʧʨʷʞʝʥʠʷʤ; ʦʙʨʘʟʦʚʘʥʠʝ ʤʝʞʢʨʠʩʪʘʣʣʠʪʥʳʭ, ʪʨʘʥʩʢʨʠʩʪʘʣʣʠʪʥʳʭ ʠʣʠ ʩʤʝʰʘʥʥʳʭ 
ʪʨʝʱʠʥ ʩ ʨʘʟʚʝʪʚʣʝʥʠʷʤʠ; ʟʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʜʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʦʪ ʫʨʦʚʥʷ ʠʟʚʥʝ ʧʨʠʣʦʞʝʥʥʳʭ 
ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ. 

ʇʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥ ʧʨʠ ʢʦʨʨʦʟʠʠ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ, ʧʦ ʜʘʥʥʳʤ ʅ.ɼ. ʊʦʤʘʰʦʚʘ [65], ʩʦʩʪʦʠʪ 
ʠʟ ʪʨʝʭ ʧʝʨʠʦʜʦʚ: ʧʝʨʚʳʡ - ʠʥʢʫʙʘʮʠʦʥʥʳʡ - ʧʦʩʪʝʧʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ 
ʧʝʨʚʠʯʥʳʭ ʢʦʨʨʦʟʠʦʥʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʪʨʝʱʠʥ; ʚʪʦʨʦʡ - ʨʘʟʚʠʪʠʝ ʢʦʨʨʦʟʠʦʥʥʦʡ ʪʨʝʱʠʥʳ; ʪʨʝʪʠʡ - 
ʢʦʥʝʯʥʦʝ ʣʘʚʠʥʦʦʙʨʘʟʥʦʝ ʨʘʟʨʫʰʝʥʠʝ. ʀʟʫʯʝʥʠʝ ʢʠʥʝʪʠʢʠ ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥʳ ʧʨʠ ʢʦʨʨʦʟʠʠ ʧʦʜ 
ʥʘʧʨʷʞʝʥʠʝʤ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ  ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ 
ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʨʨʦʟʠʦʥʥʦʡ ʪʨʝʱʠʥʳ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʤʝʪʘʣʣʦʚ ʚʨʝʤʷ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʩʦʩʪʘʚʣʷʝʪ 
ʙʦʣʝʝ 85% ʦʪ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʧʦʣʦʞʝʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʟʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʜʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ Ű ʦʪ ʚʝʣʠʯʠʥʳ  ʧʨʠʣʦʞʝʥʥʳʭ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ s 
ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ [66]: 

( ) ,Kʢʨ =- tss        (13) 

ʛʜʝ ʂ - ʢʦʥʩʪʘʥʪʘ; sʢʨ - ʢʨʠʪʠʯʝʩʢʦʝ ʠʣʠ ʧʦʨʦʛʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʥʠʞʝ ʢʦʪʦʨʦʛʦ ʩʧʣʘʚ ʚ ʜʘʥʥʦʡ 
ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʨʝʜʝ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ. 

ʀʟ ʫʨʘʚʥʝʥʠʷ (13) ʩʣʝʜʫʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ  ʧʨʠʣʦʞʝʥʥʳʭ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚʨʝʤʷ ʜʦ 
ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ. ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʨʝʤʝʥʠ ʜʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʦʪ 

ʫʨʦʚʥʷ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʦʦʨʜʠʥʘʪʘʭ s - t ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʧʝʨʙʦʣʫ, ʩʤʝʱʝʥʥʫʶ ʧʦ 

ʦʩʠ s ʥʘ ʚʝʣʠʯʠʥʫ sʢʨ. ʅʘ ʚʝʣʠʯʠʥʫ ʢʨʠʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʦʤʫ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ, ʚʣʠʷʶʪ ʩʦʩʪʘʚ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʨʝʜʳ, 
ʭʠʤʠʯʝʩʢʠʡ ʠ ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ ʤʝʪʘʣʣʘ ʠʣʠ ʩʧʣʘʚʘ, ʭʘʨʘʢʪʝʨ ʠ ʚʝʣʠʯʠʥʘ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ, 
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ʆʚʯʠʥʥʠʢʦʚ ʀ.ʀ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʙʣʝʤʳ ʨʘʩʯʝʪʘ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 
ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ ʩ ʫʯʝʪʦʤ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ. /  
Ovchinnikov I.I. Current state of the calculation of reinforced structures that are exposed to aggressive medium with consideration of 
corrosive cracking. 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʏʪʦʙʳ ʧʨʦʠʟʦʰʝʣ ʧʨʦʮʝʩʩ ʢʦʨʨʦʟʠʦʥʥʦʛʦ 
ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠʣʠ ʚʥʫʪʨʝʥʥʠʭ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ. 
ʂʦʨʨʦʟʠʦʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʥʠʢʦʛʜʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 
ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ: ʥʘʦʙʦʨʦʪ, ʩʞʠʤʘʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 
ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ [67]. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʨʠʣʦʞʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ ʚʨʝʤʷ ʜʦ ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʤʝʪʘʣʣʘ. 
ɼʣʷ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʦʙʳʯʥʦ ʥʝʦʙʭʦʜʠʤʳ ʚʳʩʦʢʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʧʨʠʙʣʠʞʘʶʱʠʝʩʷ ʢ 
ʧʨʝʜʝʣʫ ʪʝʢʫʯʝʩʪʠ, ʦʜʥʘʢʦ ʯʘʩʪʦ ʨʘʟʨʫʰʝʥʠʝ ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ ʠ ʧʨʠ ʥʘʧʨʷʞʝʥʠʷʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʭ 
ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ. ɼʣʷ ʤʥʦʛʠʭ ʩʠʩʪʝʤ ʩʧʣʘʚʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʢʦʡ-ʪʦ çʧʦʨʦʛè ʠʣʠ çʧʨʝʜʝʣè 
ʥʘʧʨʷʞʝʥʠʡ, ʪ.ʝ. ʥʘʧʨʷʞʝʥʠʷ, ʥʠʞʝ ʢʦʪʦʨʳʭ ʢʦʨʨʦʟʠʦʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 
ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʀʤʝʶʪʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ [68], ʯʪʦ ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʧʨʠ ʢʦʨʨʦʟʠʦʥʥʦʤ 
ʨʘʩʪʨʝʩʢʠʚʘʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʥʝʟʘʜʦʣʛʦ ʜʦ ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ, ʪ.ʝ. ʥʘʣʠʯʠʝ ʥʘʧʨʷʞʝʥʠʡ ʥʝ 
ʩʢʘʟʳʚʘʝʪʩʷ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʩʪʫʧʘʝʪ ʚʥʝʟʘʧʥʦʝ ʨʘʟʨʫʰʝʥʠʝ. ʕʪʦʪ 
ʚʳʚʦʜ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʨʷʜʦʤ ʥʘʙʣʶʜʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʜʦ ʧʦʣʥʦʛʦ 
ʨʘʟʨʫʰʝʥʠʷ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ. ʇʦʢʘʟʘʥʦ ʪʘʢʞʝ [68], ʯʪʦ ʚʨʝʤʷ ʜʦ ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ 
ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʧʨʠʣʦʞʝʥʳ ʣʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʘʯʘʣʝ ʠʩʧʳʪʘʥʠʷ ʠʣʠ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʩʪʘʜʠʷʭ ʝʛʦ. 

ʇʨʝʜʣʘʛʘʝʤʳʝ ʧʦʜʭʦʜʳ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʠʨʦʜʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ 
ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʜʦʣʞʥʳ ʦʙʲʷʩʥʠʪʴ ʥʘʠʙʦʣʝʝ ʦʙʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʬʘʢʪʳ ʠ 
ʫʩʪʘʥʦʚʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤʠ 
ʢʦʨʨʦʟʠʦʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ. 

ʂʠʥʝʪʠʢʘ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠ ʚʦʜʦʨʦʜʥʦʤ ʦʭʨʫʧʯʠʚʘʥʠʠ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʪʠʧʘ ʠʩʪʦʯʥʠʢʘ ʚʦʜʦʨʦʜʘ 
(ʚʥʝʰʥʝʛʦ ʠʣʠ ʚʥʫʪʨʝʥʥʝʛʦ) ʠ ʫʩʣʦʚʠʡ ʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ [63]. ɺʥʫʪʨʝʥʥʠʤ ʩʯʠʪʘʝʪʩʷ ʚʦʜʦʨʦʜ, 
ʧʦʧʘʚʰʠʡ ʚ ʤʝʪʘʣʣ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʚʦʜʦʨʦʞʠʚʘʥʠʷ, ʘ ʚʥʝʰʥʠʤ - ʧʦʩʪʫʧʘʶʱʠʡ ʠʟ 
ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚ ʧʨʦʮʝʩʩʝ ʩʦʚʤʝʩʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʛʨʫʟʢʠ ʠ ʩʨʝʜʳ. ʂʦʨʨʦʟʠʦʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ 
ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʚʦʜʦʨʦʜʥʦʡ ʭʨʫʧʢʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʚʥʝʰʥʠʤ ʚʦʜʦ-ʨʦʜʦʤ. 

ʂʦʨʨʦʟʠʦʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʥʝʣʴʟʷ ʧʦʣʥʦʩʪʴʶ ʩʚʦʜʠʪʴ ʪʦʣʴʢʦ ʢ ʚʦʜʦʨʦʜʥʦʡ ʭʨʫʧʢʦʩʪʠ, ʥʦ 
ʠʤʝʥʥʦ ʚʦʜʦʨʦʜʥʦʝ ʦʭʨʫʧʯʠʚʘʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʚʥʝʰʥʠʤ ʚʦʜʦʨʦʜʦʤ, ʦʧʨʝʜʝʣʷʝʪ ʠ ʤʝʭʘʥʠʟʤ, ʠ 
ʢʠʥʝʪʠʢʫ ʨʘʟʨʫʰʝʥʠʷ ʤʝʪʘʣʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʢʦʨʨʦʟʠʠ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ [62]. ʂʦʨʨʦʟʠʦʥʥʦʝ 
ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʚʷʟʘʥʦ ʩ ʚʳʜʝʣʝʥʠʝʤ ʚʦʜʦʨʦʜʘ ʧʨʠ ʢʦʨʨʦʟʠʦʥʥʳʭ ʨʝʘʢʮʠʷʭ, ʝʛʦ 
ʘʜʩʦʨʙʮʠʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ çʩʨʝʜʘ-ʤʝʪʘʣʣè ʠ ʨʘʩʪʚʦʨʝʥʠʝʤ ʚ ʤʝʪʘʣʣʝ ʩ ʨʘʟʚʠʪʠʝʤ 
ʚʦʜʦʨʦʜʥʦʡ ʭʨʫʧʢʦʩʪʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʨʨʦʟʠʠ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʦʥʥʦʛʦ 
ʧʨʦʮʝʩʩʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʂʦʨʨʦʟʠʦʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ, ʢʘʢ ʧʨʝʜʝʣʴʥʳʡ 
ʩʣʫʯʘʡ ʢʦʨʨʦʟʠʠ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʤʝʪʘʣʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ ʥʘʧʨʷʞʝʥʠʡ ʠ ʢʦʨʨʦʟʠʠ. ʅʦ ʥʫʞʥʦ ʦʪʣʠʯʘʪʴ ʢʦʨʨʦʟʠʦʥʥʦʝ 
ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʦʪ ʧʨʦʮʝʩʩʘ ʢʦʨʨʦʟʠʠ, ʫʩʢʦʨʷʶʱʝʛʦʩʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘʧʨʷʞʝʥʠʡ. 

ɺ ʤʝʪʘʣʣʝ, ʧʦʜʚʝʨʞʝʥʥʦʤ ʢʦʨʨʦʟʠʦʥʥʦʤʫ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʥʝʰʥʠʭ ʥʘʧʨʷʞʝʥʠʡ 
ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʨʨʦʟʠʦʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝ, ʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʨʨʦʟʠʦʥʥʦʡ 
ʩʨʝʜʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘʧʨʷʞʝʥʠʡ ʧʦʯʪʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠʣʠ ʧʣʘʩʪʠʯʥʦʩʪʠ 
ʤʝʪʘʣʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ, ʪ.ʝ. ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 
ʚʦʟʜʝʡʩʪʚʠʠ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʨʝʜʳ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝʝ 
ʫʭʫʜʰʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʘ, ʯʝʤ ʵʪʦ ʠʤʝʣʦ ʙʳ ʤʝʩʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʜʝʣʴʥʦʛʦ, ʥʦ 
ʘʜʜʠʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ. ʂʦʨʨʦʟʠʦʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʩʣʫʯʘʝʤ, 
ʢʦʛʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʭʠʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʠʣʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʪʨʫʢʪʫʨʥʦʤʫ 
ʨʘʟʨʫʰʝʥʠʶ. ʊʘʢʦʝ ʨʘʟʨʫʰʝʥʠʝ ʥʦʩʠʪ ʭʨʫʧʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʚʦʟʥʠʢʘʝʪ ʚ ʦʙʳʯʥʳʭ ʧʣʘʩʪʠʯʥʳʭ ʤʝʪʘʣʣʘʭ, ʘ 
ʪʘʢʞʝ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʷʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʨʝʜʳ.  

ʂʦʨʨʦʟʠʦʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʚʠʜʦʚ ʢʦʨʨʦʟʠʦʥʥʦʛʦ 
ʨʘʟʨʫʰʝʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʦʵʪʦʤʫ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 
ʧʨʦʚʝʜʝʥʦ ʠʤʝʥʥʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʥʘʫʯʥʳʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ, ʠʩʩʣʝʜʫʶʱʠʤʠ ʢʦʨʨʦʟʠʦʥʥʦʝ 
ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ - ʩʪʨʝʩʩ-ʢʦʨʨʦʟʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ɺ ʩʚʷʟʠ ʩʦ 
ʩʢʘʟʘʥʥʳʤ ʦʩʥʦʚʥʳʝ ʤʦʜʝʣʠ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʠ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ 
ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʨʫʙʦʧʨʦʚʦʜʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ. 

ɸʥʪʦʥʦʚ ɺ.ɻ. ʠ ʂʘʥʪʦʚ ʄ.ʄ. [69] ʩʯʠʪʘʶʪ, ʯʪʦ ʨʘʟʨʫʰʝʥʠʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚʩʣʝʜʩʪʚʠʝ ʢʦʨʨʦʟʠʠ ʧʦʜ 
ʥʘʧʨʷʞʝʥʠʝʤ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʟʘʤʝʜʣʝʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ, ʢʦʛʜʘ ʟʘʨʦʞʜʝʥʠʝ ʠ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʨʝʱʠʥ ʦʙʫʩʣʦʚʣʝʥʦ ʩʦʚʤʝʩʪʥʳʤ ʜʝʡʩʪʚʠʝʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʢʦʨʨʦʟʠʦʥʥʦ-


