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ɼʨʫʛʘ ʯʘʩʪʠʥʘ ʤʝʪʦʜʠʯʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʟ ʢʫʨʩʫ çɺʘʢʫʫʤʥʘ ʪʘ ʧʣʘʟʤʦʚʘ ʝʣʝʢʪʨʦʥʽʢʘè 

ʧʨʠʩʚʷʯʝʥʘ ʟʘʩʪʦʩʫʚʘʥʥʶ ʝʣʝʢʪʨʠʯʥʠʭ ʨʦʟʨʷʜʽʚ. ɺ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʜʘʶʪʴʩʷ ʦʩʥʦʚʥʽ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʝʣʝʢʪʨʠʯʥʠʡ ʨʦʟʨʷʜ ʚ ʛʘʟʽ. ɼʨʫʛʠʡ ʨʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʨʦʟʛʣʷʜʫ 

ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ ʪʘ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʶ ʚ ʩʠʩʪʝʤʘʭ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʆʧʠʩʘʥʽ ʢʽʣʴʢʽʩʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʜʠʥʘʤʽʢʘ ʧʨʦʮʝʩʽʚ ʚ ʪʣʽʶʯʦʤʫ ʨʦʟʨʷʜʽ, 

ʨʦʟʛʣʷʥʫʪʽ ʪʘʢʽ ʧʨʠʣʘʜʠ, ʷʢ ʰʢʘʣʴʥʽ ʜʠʩʢʨʝʪʥʽ ʽʥʜʠʢʘʪʦʨʠ ʽ ʧʘʥʝʣʽ ʟʽ 

ʩʘʤʦʩʢʘʥʫʚʘʥʥʷʤ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʣʽʶʯʠʡ ʨʦʟʨʷʜ ʫ ʩʚʦʾʡ ʨʦʙʦʪʽ. ʅʘʩʪʫʧʽ ʨʦʟʜʽʣʠ 

ʧʨʠʩʚʷʯʝʥʽ ʽʦʥʥʦ-ʧʣʘʟʤʦʚʠʤ ʧʨʠʩʪʨʦʷʤ ʪʘ ʦʙʣʘʜʥʘʥʥʶ, ʧʣʘʟʤʦʚʠʤ ʜʞʝʨʝʣʘʤ 

ʝʣʝʢʪʨʦʥʽʚ, ʘ ʪʘʢʦʞ ʧʣʘʟʤʦʚʠʤ ʧʨʠʩʢʦʨʶʚʘʯʘʤ. ʈʦʟʛʣʷʥʫʪʽ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ, 

ʢʣʘʩʠʬʽʢʘʮʽʷ, ʙʫʜʦʚʘ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ 

ʧʨʠʣʘʜʽʚ. ʂʦʞʝʥ ʨʦʟʜʽʣ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ. ʅʘʧʨʠʢʽʥʮʽ 

ʧʦʩʽʙʥʠʢʘ ʥʘʚʝʜʝʥʠʡ ʧʝʨʝʣʽʢ ʣʽʪʝʨʘʪʫʨʠ. ɼʘʥʠʡ ʧʦʩʽʙʥʠʢ ʧʨʠʟʥʘʯʝʥʠʡ ʩʪʫʜʝʥʪʘʤ 

ʫʩʽʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʢʫʨʩ çɺʘʢʫʫʤʥʘ ʪʘ ʧʣʘʟʤʦʚʘ ʝʣʝʢʪʨʦʥʽʢʘè. 

 

 

ɺʪʦʨʘʷ ʯʘʩʪʴ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ ʧʦ ʢʫʨʩʫ çɺʘʢʫʫʤʥʘʷ ʠ ʧʣʘʟʤʝʥʥʘʷ 

ʵʣʝʢʪʨʦʥʠʢʘè ʧʦʩʚʷʱʝʥʘ ʧʨʠʤʝʥʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʘʟʨʷʜʦʚ. ɺ ʧʝʨʚʦʤ ʨʘʟʜʝʣʝ 

ʜʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʨʘʟʨʷʜʝ ʚ ʛʘʟʝ. ɺʪʦʨʦʡ ʨʘʟʜʝʣ 

ʧʦʩʚʷʱʝʥ ʨʘʩʩʤʦʪʨʝʥʠʶ ʪʣʝʶʱʝʛʦ ʨʘʟʨʷʜʘ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʶ ʚ ʩʠʩʪʝʤʘʭ 

ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʆʧʠʩʘʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʜʠʥʘʤʠʢʘ 

ʧʨʦʮʝʩʩʦʚ ʚ ʪʣʝʶʱʝʤ ʨʘʟʨʷʜʝ, ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ʧʨʠʙʦʨʳ, ʢʘʢ ʰʢʘʣʴʥʳʝ 

ʜʠʩʢʨʝʪʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʠ ʧʘʥʝʣʠ ʩʦ ʩʘʤʦʩʢʘʥʠʨʦʚʘʥʠʝʤ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪ 

ʪʣʝʶʱʠʡ ʨʘʟʨʷʜ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ. ʉʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ ʧʦʩʚʷʱʝʥʳ ʠʦʥʥʦ-ʧʣʘʟʤʝʥʥʳʤ 

ʫʩʪʨʦʡʩʪʚʘʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʧʣʘʟʤʝʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʣʝʢʪʨʦʥʦʚ, ʘ ʪʘʢʞʝ 

ʧʣʘʟʤʝʥʥʳʤ ʫʩʢʦʨʠʪʝʣʷʤ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, 

ʫʩʪʨʦʡʩʪʚʦ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʧʨʠʙʦʨʦʚ. 

ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʧʨʦʩʘʤʠ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ. ɺ ʢʦʥʮʝ ʧʦʩʦʙʠʷ 

ʧʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʣʠʪʝʨʘʪʫʨʳ. ɼʘʥʥʦʝ ʧʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʩʪʫʜʝʥʪʘʤ ʚʩʝʭ 

ʬʦʨʤ ʦʙʫʯʝʥʠʷ, ʠʟʫʯʘʶʱʠʭ ʢʫʨʩ çɺʘʢʫʫʤʥʘʷ ʠ ʧʣʘʟʤʝʥʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘè. 

 

 

The second part of the methodical tutorial for the course "Vacuum and plasma electronics" 

is devoted to the application of electrical discharges. The first section provides basic 

information about the electrical discharge in the gas. The second section is devoted to the 

glow discharge and its application in information display systems. The quantitative 

relationships and the dynamics of the processes in a glow discharge are described, such 

devices as discrete indicators of scale and panels with self-scanning, which use a glow 

discharge in their work, are considered. The following sections are dedicated to ion-

plasma devices and equipment, plasma electron sources, and plasma accelerators. The 

principles of operation, classification, design, features and applications of these devices 

are considered. Each section is accompanied by questions for self-examination. At the end 

of the book is a list of literature. This manual is intended for students of all forms of 

training, learning course of "Vacuum and plasma electronics." 
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ɺʉʊʋʇ 

ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʤʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙʥʠʢ ʻ ʜʨʫʛʦʶ ʯʘʩʪʠʥʦʶ ʧʦʩʽʙʥʠʢʘ ʟ ʢʫʨʩʫ 

çɺʘʢʫʫʤʥʘ ʪʘ ʧʣʘʟʤʦʚʘ ʝʣʝʢʪʨʦʥʽʢʘè, ʚʠʚʯʝʥʥʷ ʷʢʦʛʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʥʘʥʥʽ 

ʩʪʫʜʝʥʪʘʤʠ ʢʫʨʩʽʚ çʌʽʟʠʢʘè, çʌʽʟʠʯʥʽ ʦʩʥʦʚʠ ʝʣʝʢʪʨʦʥʽʢʠè, ʽ ʩʪʘʚʠʪʴ ʩʚʦʻʶ ʤʝʪʦʶ 

ʜʘʪʠ ʛʣʠʙʰʝ ʚʠʚʯʝʥʥʷ ʬʽʟʠʯʥʠʭ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʨʦʙʦʪʠ ʽʦʥʥʠʭ 

ʧʨʠʣʘʜʽʚ ʽ ʧʨʠʩʪʨʦʾʚ, ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ, ʩʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ ʦʪʨʠʤʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ 

ʧʨʦ ʬʽʟʠʯʥʽ ʷʚʠʱʘ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʛʘʟʦʨʦʟʨʷʜʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʚʠʚʯʠʪʠ ʬʽʟʠʯʥʽ 

ʧʨʦʮʝʩʠ ʚ ʦʩʥʦʚʥʠʭ ʨʦʟʨʷʜʘʭ, ʪʘʢʠʭ ʷʢ ʜʫʛʦʚ ̔ʩʘʤʦʩʪʽʡʥʠʡ ʽ ʥʝʩʘʤʦʩʪʽʡʥʠʡ, ʪʣʽʶʯʠʡ 

ʨʦʟʨʷʜ ʪʘ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʡ, ʨʦʟʛʣʷʥʫʪʠ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʨʦʟʨʷʜʽʚ ʚ 

ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʣʘʜʘʭ, ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʧʘʨʘʤʝʪʨʠ. 

ʇʦʩʽʙʥʠʢ ʨʦʟʛʣʷʜʘʻ ʧʠʪʘʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʬʽʟʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʧʣʘʟʤʦʚʠʭ ʜʞʝʨʝʣ ʝʣʝʢʪʨʦʥʽʚ ʪʘ ʽʦʥʽʚ, ʾʭ ʝʣʝʢʪʨʦʬʽʟʠʯʥʠʭ ʪʘ ʚʘʢʫʫʤʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʨʦʟʨʦʙʢʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʜʣʷ ʽʦʥʥʦ-ʧʣʘʟʤʦʚʠʭ ʧʨʦʮʝʩʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʥʦʚʽʪʥʽʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʚ 

ʦʙʣʘʩʪʽ ʽʦʥʥʦ-ʧʣʘʟʤʝʥʥʦ ʾ ʪʝʭʥʦʣʦʛʽʾ, ʦʯʝʚʠʜʥʘ. ʄʝʪʦʜʠ ʬʽʟʠʯʥʦʾ ʝʣʝʢʪʨʦʥʽʢʠ 

ʽʥʪʝʥʩʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʽʶ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʧʨʠʣʘʜʽʚ, ʽʥʪʝʛʨʘʣʴʥʠʭ ʩʭʝʤ, ʝʣʝʤʝʥʪʽʚ ʢʨʽʦʛʝʥʥʦʾ 

ʪʝʭʥʽʢʠ, ʦʧʪʦʝʣʝʢʪʨʦʥʽʢʠ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʚʠʨʦʙʽʚ ʝʣʝʢʪʨʦʥʥʦʾ ʪʝʭʥʽʢʠ. 

ɽʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʘ ʪʝʭʥʦʣʦʛʽʷ ʟʘʩʥʦʚʘʥʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʦʩʪʨʦʩʬʦʢʫʩʦʚʘʥʠʭ 

ʝʣʝʢʪʨʦʥʥʠʭ ʽ ʽʦʥʥʠʭ ʧʨʦʤʝʥʽʚ ʜʣʷ ʨʦʟʤʽʨʥʦʾ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʫ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ 

ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʣʴʻʬʫ ʤʽʢʨʦʝʣʝʢʪʨʦʥʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʦʩʘʜʞʝʥʥ̫  ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʣʽʚʢʠ, ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ. 
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ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʙʘʛʘʪʦ ʫʚʘʛʠ ʤʝʪʦʜʘʤ ʦʪʨʠʤʘʥʥʷ ʧʦʪʫʞʥʠʭ 

ʝʣʝʢʪʨʦʥʥʠʭ ʧʫʯʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʟʤʠ. ɺ ʝʣʝʢʪʨʦʥʥʠʭ ʜʞʝʨʝʣʘʭ ʧʣʘʟʤʘ 

ʩʪʚʦʨʶʻʪʴʩʷ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʽ ʚʠʢʦʥʫʻ ʨʽʟʥʽ ʬʫʥʢʮʽʾ. ɯʥʪʝʨʝʩ ʜʦ ʧʣʘʟʤʦʚʠʭ 

ʜʞʝʨʝʣ ʝʣʝʢʪʨʦʥʽʚ ʽ ʟʥʘʯʥʠʡ ʾʭ ʨʦʟʚʠʪʦʢ ʧʦʚ'ʷʟʘʥʽ ʟ ʫʩʧʽʭʘʤʠ, ʜʦʩʷʛʥʫʪʠʤʠ ʫ ʬʽʟʠʮʽ 

ʪʘ ʪʝʭʥʽʮʽ ʧʣʘʟʤʠ, ʽ ʨʦʟʰʠʨʝʥʥʷʤ ʟʘʩʪʦʩʫʚʘʥʴ ʝʣʝʢʪʨʦʥʥʠʭ ʧʫʯʢʽʚ. 

ʋ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʢʘʭ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʪʘʢʦʞ ʨʦʟʜʽʣ, ʧʨʠʩʚʷʯʝʥʠʡ ʧʣʘʟʤʦʚʦʤʫ 

ʧʨʠʩʢʦʨʶʚʘʯʫ. ʇʣʘʟʤʦʚʽ ʧʫʯʢʠ ʽ ʧʫʯʢʠ ʝʣʝʢʪʨʦʥʽʚ ʚʩʝ ʙʽʣʴʰ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʧʨʠʣʘʜʽʚ, ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʩʭʝʤ, ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʣʘʟʤʦʚʽ ʩʪʨʫʤʝʥ ̔ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʪʘʢʽ ʧʨʦʮʝʩʠ ʦʙʨʦʙʢʠ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢ ʨʽʟʘʥʥʷ, ʥʘʧʣʘʚʣʝʥʥʷ, ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ, ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʪʝʨʤʽʯʥʘ 

ʦʙʨʦʙʢʘ. ʇʝʨʩʧʝʢʪʠʚʥʦʶ ʦʙʣʘʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻ ʤʝʪʘʣʫʨʛʽʷ. ʊʫʪ ʧʣʘʟʤʘ ʤʦʞʝ 

ʟʥʘʡʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ ʨʫʜʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʠʣʫʯʝʥʥʷ ʤʝʪʘʣʽʚ ʟ ʨʫʜ, ʧʣʘʚʢʠ 

ʤʝʪʘʣʽʚ ʽ ʩʧʣʘʚʽʚ ʪʘ ʽʥ. 
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1. ʆʉʅʆɺʅɯ ɺɯɼʆʄʆʉʊɯ ʇʈʆ ɽʃɽʂʊʈʀʏʅʀʁ ʈʆɿʈʗɼ ɺ ɻɸɿɯ. 

ʇʨʦ ʟʚôʷʟʦʢ ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʚʠʜʘʤʠ ʨʦʟʨʷʜʫ ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʦ ʧʦʚʥʽʡ 

ʚʦʣʴʪʘʤʧʝʨʥʡ̔ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʨʦʟʨʷʜʫ, ʟʥʷʪʦʾ ʜʣʷ ʜʽʦʜʥʦʛʦ ʛʘʟʦʨʦʟʨʷʜʥʦʛʦ 

ʧʨʦʤʽʞʢʫ (ʨʠʩ. 1.1). ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʙʫʜʦʚʘʥʘ ʚ ʥʘʧʽʚʣʦʛʘʨʠʬʤʽʯʥʦʤʫ ʤʘʩʰʪʘʙʽ ʽ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʰʠʨʦʢʦʛʦ ʜʽʘʧʘʟʦʥʫ ʩʪʨʫʤʽʚ ʚʽʜ 1210-  ʜʦ 10 ɸ. ʆʢʨʝʤʽ ʾʾ ʜʽʣʷʥʢʠ, 

ʧʦʟʥʘʯʝʥʽ ʨʠʤʩʴʢʠʤʠ ʮʠʬʨʘʤʠ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ ʚʠʜʘʤ ʨʦʟʨʷʜʫ. 

 

ʈʠʩ. 1.1. ɺʦʣʴʪ-ʘʤʧʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʨʷʜʫ. 

 

ɼʦ ʭʘʨʘʢʪʝʨʥʠʭ ʚʠʜʽʚ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʨʷʜʫ ʚʽʜʥʦʩʷʪʴʩʷ ʪʝʤʥʠʡ (ʦʙʣʘʩʪʴ II), 

ʪʣʽʶʯʠʡ (ʦʙʣʘʩʪʽ IV ʽ V) ʽ ʜʫʛʦʚʠʡ (ʦʙʣʘʩʪʴ Vɯɯ). ɰʤ ʧʝʨʝʜʫʻ ʥʝʩʘʤʦʩʪʽʡʥʠʡ ʨʦʟʨʷʜ 

(ʦʙʣʘʩʪʴ I). ʂʨʽʤ ʩʪʘʣʠʭ ʬʦʨʤ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʨʷʜʫ, ʻ ʡ ʧʝʨʝʭʽʜʥʽ ʬʦʨʤʠ (ʦʙʣʘʩʪʽ ɯɯɯ 

ʽ Vɯ). 

ʇʦʯʘʪʢʦʚʘ ʜʽʣʷʥʢʘ AB  (ʦʙʣʘʩʪʴ I) ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʝʩʘʤʦʩʪʽʡʥʦʩʪʽ ʨʦʟʨʷʜʫ. 

ɼʽʣʷʥʢʘ BC  ʚʽʜʧʦʚʽʜʘ ̒ ʪʝʤʥʦʤʫ (ʪʠʭʦʤʫ) ʨʦʟʨʷʜʫ. ʉʚʽʪʽʥʥʷ ʧʨʠ ʮʴʦʤʫ ʨʦʟʨʷʜʽ 

ʩʣʘʙʢʝ. ʊʝʤʥʦʤʫ ʨʦʟʨʷʜʫ ʚʽʜʧʦʚʽʜʘʻ ʜʽʘʧʘʟʦʥ ʩʪʨʫʤʽʚ ʚʽʜ 1010-  ʜʦ 710-  ɸ. ʉʣʽʜʦʤ ʟʘ 

ʪʝʤʥʠʤ ʨʦʟʨʷʜʦʤ (ʦʙʣʘʩʪʴ ɯɯ) ʚ ʧʨʠʣʘʜʽ ʚʠʥʠʢʘʻ ʧʝʨʝʭʽʜʥʘ ʩʪʘʜʽʷ ʨʦʟʨʷʜʫ ʚʽʜ 

ʪʝʤʥʦʛʦ ʜʦ ʪʣʽʶʯʦʛʦ ʫ (ʦʙʣʘʩʪʴ ɯɯɯ ï ʜʽʣʷʥʢʘ CE). ʋ ʪʣʽʶʯʦʤʫ ʨʦʟʨʷʜʽ ʨʦʟʨʽʟʥʷʶʪʴ 

ʜʚʽ ʬʦʨʤʠ: ʥʦʨʤʘʣʴʥʠʡ ʪʣʽʶʯʠʡ ʨʦʟʨʷʜ (ʦʙʣʘʩʪʴ IV) ʽ ʘʥʦʤʘʣʴʥʠʡ ʪʣʽʶʯʠʡ ʨʦʟʨʷʜ 

(ʦʙʣʘʩʪʴ V). 

ʅʦʨʤʘʣʴʥʦʤʫ ʪʣʽʶʯʦʤʫ ʨʦʟʨʷʜʫ ʚʽʜʧʦʚʽʜʘʻ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʜ̔ ʣʷʥʢʘ EF . 

ʇʨʦʪʷʞʥʽʩʪʴ ʮʽʻʾ ʜʽʣʷʥʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʤʽʨʘʤʠ ʝʤʽʪʫʶʯʦʾ ʧʦʚʝʨʭʥʽ ʢʘʪʦʜʘ ʽ 

ʥʦʨʤʘʣʴʥʦʶ ʱʽʣʴʥʽʩʪʶ ʩʪʨʫʤʫ. ʏʠʤ ʮʽ ʚʝʣʠʯʠʥʠ ʙʽʣʴʰʝ, ʪʠʤ ʙʽʣʴʰʠʡ ʩʪʨʫʤ 

ʧʨʦʧʫʩʢʘʻ ʧʨʠʣʘʜ ʚ ʤʝʞʘʭ ʥʦʨʤʘʣʴʥʦʛʦ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ. ʅʘʧʨʫʛʘ, ʱʦ ʧʝʨʝʜʫ ̒

ʧʝʨʝʭʽʜʥʽʡ ʜʦ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ ʩʪʘʜʽʾ, ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ ʥʘʧʨʫʛʫ ʟʘʧʘʣʶʚʘʥʥʷ 

ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ. 
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ɼʽʣʷʥʢʘ FH, ʱʦ ʧʨʠʤʠʢʘʻ ʧʨʘʚʦʨʫʯ ʜʦ ʜʽʣʷʥʢʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʣʽʁʯʦʛʦ 

ʨʦʟʨʷʜʫ, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʘʥʦʤʘʣʴʥʦʛʦ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ (ʦʙʣʘʩʪʴ V). ɺʽʥ ʭʘʨʘʢʪʝʨʥʠʡ 

ʪʠʤ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʟʽ ʩʪʨʫʤʦʤ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘʧʨʫʛʘ ʛʦʨʽʥʥʷ ʨʦʟʨʷʜʫ. 

ɼʫʛʦʚʦʛʦ ʨʦʟʨʷʜʫ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʧʦʪʫʞʥʠʭ ʧʨʠʣʘʜʘʭ, ʚʽʜʧʦʚʽʜʘʻ ʜʽʣʷʥʢʘ 

Vɯɯ. ʂʨʽʤ ʤʘʣʦʛʦ ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ (ʜʝʩʷʪʢʠ ʚʦʣʴʪ), ʜʫʛʦʚʠʡ ʨʦʟʨʷʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʝʣʠʢʠʤʠ ʛʫʩʪʠʥʘʤʠ ʩʪʨʫʤʫ ʥʘ ʢʘʪʦʜʽ (ʩʦʪʥʽ ʽ ʪʠʩʷʯʽ ʘʤʧʝʨ ʥʘ 1 ʩʤ
2
). ʊʘʢʽ ʚʠʩʦʢʽ 

ʛʫʩʪʠʥʠ ʩʪʨʫʤʫ ʚʠʥʠʢʘʶʪʴ ʥʘ ʥʝʚʝʣʠʢʽʡ ʜʽʣʷʥʮʽ ʢʘʪʦʜʘ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʢʘʪʦʜʥʦ  ʁ

ʧʣʷʤʦʶ ʽ ʻ ʦʩʥʦʚʦʶ ʜʫʛʦʚʦʛʦ ʨʦʟʨʷʜʫ. ʂʘʪʦʜʥʘ ʧʣʷʤʘ ʻ ʜʞʝʨʝʣʦʤ ʪʝʨʤʦ- ʘʙʦ 

ʘʚʪʦʝʣʝʢʪʨʦʥʽʚ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʣʦʢʘʣʽʟʘʮʽ ʁʢʘʪʦʜʥʦʛʦ ʩʚʪ̔ʥ̔ʥʷ ʽ ʙʽʣʴʰʦʾ ʨʦʟʩʽʶʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

(ʜʝʩʷʪʢʠ ʽ ʙʽʣʴʰʝ ʚʘʪ) ʜʫʛʦʚʦʛʦ ʨʦʟʨʷʜʫ ʚ ʽʥʜʠʢʘʪʦʨʘʭ ʟʘʟʚʠʯʘʡ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

ɼʣʷ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʠʭ ʦʙʣʘʩʪʝʡ, ʱʦ ʨʽʚʥʦʤʽʨʥʦ 

ʩʚʽʪʷʪʴʩʷ, ʘ ʪʘʢʦʞ ʧʦʤʽʨʥʽ ʩʧʦʞʠʚʘʥʽ ʧʦʪʫʞʥʦʩʪʽ (ʯʘʩʪʢʠ ʚʘʪʘ). ʊʦʤʫ ʚʽʥ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʽʥʜʠʢʘʪʦʨʘʭ. 

ʌʽʟʠʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʚ ʩʪʘʣʦʤʫ ʨʦʟʨʷʜʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʨʦʟʧʦʜʽʣʦʤ ʧʦʣʷ ʚ ʤʞ̔ʝʣʝʢʪʨʦʜʥʦʤʫ ʧʨʦʤʽʞʢʫ, ʯʝʨʛʫʚʘʥʥʷʤ ʰʘʨʽʚ ʩʚʽʪʣʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫʟʜʦʚʞ ʡʦʛʦ ʧʨʦʪʷʞʥʦʩʪʽ (ʨʠʩ. 1.2) ʪʘ ʨʦʟʧʦʜʽʣʦʤ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. 

 

ʈʠʩ. 1.2. ʉʭʝʤʘ ʧʨʦʮʝʩʽʚ ʪʘ ʾʭ ʚʝʣʠʯʠʥʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚ ʥʦʨʤʘʣʴʥʦʤʫ 

ʪʣʽʶʯʦʤʫ ʨʦʟʨʷʜʽ: ʧʦʪʝʥʮʽʘʣʠ (ʙ), ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʦʣʷ (ʚ), ʦʙôʻʤʥʠʡ ʟʘʨʷʜ (ʛ), 

ʷʩʢʨʘʚʽʩʪʴ ʩʚʽʪʽʥʥʷ (ʜ). 

 



 
10 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʟʤʽʥʠ ʢʨʠʚʦʾ ʨʦʟʧʦʜʽʣʫ ʧʦʪʝʥʮʽʘʣʚ̔ ʥʦʨʤʘʣʴʥʠʡ ʪʣʽʶʯʠʡ ʨʦʟʨʷʜ 

ʤʦʞʝ ʙʫʪʠ ʨʦʟʙʠʪʠʡ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʯʘʩʪʠʥʠ 1) ʢʘʪʦʜʥʫ kd , 2) ʩʪʦʚʧ ʨʦʟʨʷʜʫ l , 3) 

ʘʥʦʜʥʫ ʦʙʣʘʩʪʴ ad . 

ɿʘ ʷʩʢʨʘʚʦʩʪʽ ʩʚʽʪʽʥʥʷ ʤʽʞ ʢʘʪʦʜʥʦ ʁ ʯʘʩʪʠʥʦʶ ʪʘ ʩʪʦʚʧʦʤ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʜʽʣʝʥʽ ʱʝ ʜʚʘ ʧʨʦʤʽʞʥʽ ʰʘʨʠ (ʜʽʣʷʥʢʠ Ld  ʪʘ Fd ), ʷʢʽ ʧʦʚôʷʟʫʶʪʴ ʢʘʪʦʜʥʫ ʯʘʩʪʠʥʫ 

ʨʦʟʨʷʜʫ ʽʟ ʡʦʛʦ ʩʪʦʚʧʦʤ. 

ʅʘʡʙʽʣʴʰ ʩʫʪʪʻʚʦʶ ʯʘʩʪʠʥʦʶ ʻ ʡʦʛʦ ʢʘʪʦʜʥʘ ʯʘʩʪʠʥʘ kd . ʈʦʟʨʷʜ ʤʦʞʝ 

ʽʩʥʫʚʘʪʠ ʪʽʣʴʢʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʡʦʛʦ ʢʘʪʦʜʥʦʛʦ ʯʘʩʪʠʥʠ. 

ʎʝ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʢʦʨʦʪʢʦʧʨʦʤʞ̔ʢʦʚʠʭ ʧʨʠʣʘʜʘʭ. ʅʘʡʙʽʣʴʰʘ ʟʤʽʥʘ ʧʦʪʝʥʮʽʘʣʫ 

ʤʘʻ ʤʽʩʮʝ ʚ ʢʘʪʦʜʥʽʡ ʯʘʩʪʠʥ ̔ʨʦʟʨʷʜʫ. ʈʽʚʝʥʴ ʧʽʜʡʦʤʫ ʧʦʪʝʥʮʽʘʣʫ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ 

ʢʘʪʦʜʥʠʤ ʧʘʜʽʥʥʷʤ ʥʘʧʨʫʛʠ kUD , ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʫ ʝʥʝʨʛʽʶ ʽʦʥʽʚ, ʷʢʽ ʧʨʠʭʦʜʷʪ ɹ

ʟ ʨʦʟʨʷʜʫ ʪʘ ʙʦʤʙʘʨʜʫʶʪʴ ʢʘʪʦʜ, ʘ ʪʘʢʦʞ ʝʥʝʨʛʽʶ ʝʣʝʢʪʨʦʥʽʚ, ʱʦ ʡʜʫʪʴ ʚʽʜ ʢʘʪʦʜʘ ʚ 

ʢʘʪʦʜʥʫ ʯʘʩʪʠʥʫ ʨʦʟʨʷʜʫ ʪʘ ʽʦʥʽʟʫʶʪ ɹʘʪʦʤʠ ʛʘʟʫ. 

ʅʘ ʢʘʪʦʜʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʦʥʥʦ-ʝʣʝʢʪʨʦʥʥʘ ʝʤʽʩʽʷ. ʇʨʠʩʢʦʨʶʚʘʥʽ ʧʦʣʝʤ 

ʝʣʝʢʪʨʦʥʠ ʥʘʙʠʨʘʶʪʴ ʩʧʦʯʘʪʢʫ ʝʥʝʨʛʽʶ, ʜʦʩʪʘʪʥʶ ʜʣʷ ʟʙʫʜʞʝʥʥʷ ʽ ʽʦʥʽʟʘʮʽʾ. 

ʇʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʰʣʷʭʫ ʨʫʭʫ ʝʣʝʢʪʨʦʥʽʚ ʧʨʠ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ʘʪʦʤʘʤʠ 

ʛʘʟʫ, ʟʥʘʭʦʜʷʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʨʽʟʥʠʭ ʷʩʢʨʘʚʦʩʪʷʭ ʩʚʽʪʽʥʥʷ ʰʘʨʽʚ ʛʘʟʫ ʚ ʢʘʪʦʜʥʽʡ 

ʯʘʩʪʠʥ ̔ʨʦʟʨʷʜʫ. 

ʇʦʙʣʠʟʫ ʢʘʪʦʜʘ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʧʝʨʰʘ ʢʘʪʦʜʥʘ ʪʝʤʥʘ ʦʙʣʘʩʪʴ 1, ʧʝʨʰʝ 

ʢʘʪʦʜʥʝ ʩʚʽʪʽʥʥʷ, ʜʨʫʛʘ ʢʘʪʦʜʥʘ ʪʝʤʥʘ ʦʙʣʘʩʪʴ 3, ʥʘ ʷʢ ̔ʧʨʠʧʘʜʘʻ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ 

ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ. ɿʘ ʥʠʤʠ ʩʣʽʜʫʻ ʯʘʩʪʠʥʘ, ʱʦ ʷʩʢʨʘʚʦ ʩʚʽʪʠʪʴʩʷ ï ʥʝʛʘʪʠʚʥʝ ʪʣʽʶʯʝ 

ʩʚʽʪʽʥʥʷ 4. ʇʨʠ ʪʠʩʢʘʭ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 1300 ʇʘ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 

ʽʥʜʠʢʘʪʦʨʥʠʭ ʧʨʠʣʘʜʽʚ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ, ʦʙʣʘʩʪʴ 4 ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʜʦ 

ʢʘʪʦʜʘ, ʪʘʢ ʱʦ ʾʾ ʩʚʽʪʽʥʥʷ ʥʝ ʜʦʟʚʦʣʷʻ ʨʦʟʨʽʟʥʠʪʠ ʙʽʣʴʰ ʩʣʘʙʢʝ ʩʚʽʪʽʥʥʷ ʦʙʣʘʩʪʽ 2. 

ʊʦʜʽ ʧʨʠ ʘʥʦʤʘʣʴʥʦʤʫ ʪʣʽʶʯʦʤʫ ʨʦʟʨʷʜʽ ʢʦʥʬʽʛʫʨʘʮʽʷ ʦʙʣʘʩʪʽ 4 ʯʽʪʢʦ ʧʦʚʪʦʨʶʻ 

ʢʦʥʬʽʛʫʨʘʮʽʶ ʢʘʪʦʜʘ. ʇʽʩʣʷ ʦʙʣʘʩʪʽ 4 ʩʣʽʜʫ ̒ ʬʘʨʘʜʝ̒ ʚʠʡ ʪʝʤʥʠʡ ʧʨʦʩʪʽʨ 5 ʽ 

ʧʦʟʠʪʠʚʥʠʡ ʩʪʦʚʧ 6. ɿʘ ʘʥʦʜʥʠʤ ʢʽʥʮʝʤ ʧʦʟʠʪʠʚʥʦʛʦ ʩʪʦʚʧʘ ʽʥʦʜʽ ʩʣʽʜʫ ̒ʱʝ ʪʝʤʥʠʡ 

ʧʨʦʩʪʽʨ 7 ʽ ʘʥʦʜʥʝ ʩʚʽʪʽʥʥʷ 8. 
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ʇʝʨʝʨʘʭʦʚʘʥʽ ʦʙʣʘʩʪʽ ʤʽʞʝʣʝʢʪʨʦʜʥʦʛʦ ʧʨʦʤʽʞʢʫ ʚ ʪʣʽʶʯʦʤʫ ʨʦʟʨʷʜʽ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʧʣʘʟʤʦʚʽ ʦʙʣʘʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʘʣʦʶ ʥʘʧʨʫʞʝʥʽʩʪʶ ʧʦʣʷ E  ʽ 

ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʧʦʟʠʪʠʚʥʠʭ ʽ ʥʝʛʘʪʠʚʥʠʭ ʟʘʨʷʜʽʚ (ʦʙʣʘʩʪʽ 4 ï 6), 

ʽ ʧʨʠʝʣʝʢʪʨʦʜʥ ̔ ʦʙʣʘʩʪʽ ʟ ʚʠʩʦʢʦʶ ʥʘʧʨʫʞʝʥʽʩʪʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʽ ʟʥʘʯʥʠʤ 

ʧʨʦʩʪʦʨʦʚʠʤ ʟʘʨʷʜʦʤ (ʦʙʣʘʩʪʽ 1 ï 3, 7 ï 8). 

ʆʧʠʩʘʥʽ ʨʠʩʠ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦ̫ʩʥʝʥ ̔ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ɽʣʝʢʪʨʦʥʠ, ʝʤʽʪʦʚʘʥʽ ʟ ʢʘʪʦʜʘ, ʧʨʠʩʢʦʨʶʶʪʴʩʷ ʩʠʣʴʥʠʤ ʧʦʣʝʤ ʢʘʪʦʜʥʦʛʦ ʪʝʤʥʦʛʦ 

ʧʨʦʩʪʦʨʫ. ɸʣʝ ʮʽʻʾ ʝʥʝʨʛʽʾ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʟʙʫʜʞʝʥʥʷ ʘʪʦʤʽʚ ʛʘʟʫ. ʊʦʤʫ ʚʽʜʩʫʪʥʽ 

ʽ ʧʨʦʮʝʩʠ ʚʠʩʚʽʯʫʚʘʥʥʷ. ʋ ʰʘʨʽ 2 ʝʥʝʨʛʽʷ ʝʣʝʢʪʨʦʥʽʚ ʜʦʩʷʛʘʻ ʽ ʧʝʨʝʚʝʨʰʫʻ ʤʽʥʽʤʘʣʴʥʽ 

ʨʽʚʥʽ ʟʙʫʜʞʝʥʥʷ. ʊʦʤʫ ʪʫʪ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʦʮʝʩʠ ʟʙʫʜʞʝʥʥʷ ʘʪʦʤʽʚ ʟ ʧʦʜʘʣʴʰʠʤ ʾʭ 

ʚʠʩʚʽʯʫʚʘʥʥʷʤ ʧʨʠ ʥʦʨʤʘʣʽʟʘʮʽʾ. 

ʋ ʰʘʨʽ 3 ʝʥʝʨʛʽʷ ʝʣʝʢʪʨʦʥʽʚ ʧʝʨʝʚʠʱʫʻ ʨʽʚʝʥʴ, ʚʽʜʧʦʚʽʜʥʠʡ ʤʘʢʩʠʤʫʤʫ 

ʡʤʦʚʽʨʥʦʩʪʽ ʟʙʫʜʞʝʥʥʷ. ʊʦʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʙʫʜʞʝʥʥʷ ʽ ʚʠʩʚʽʯʝʥʥʷ ʛʘʟʫ 

ʧʦʩʣʘʙʣʶʻʪʴʩʷ. ʋ ʰʘʨʽ 4 ʚʞʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʘ ʽʦʥʽʟʘʮʽʷ ʛʘʟʫ ʽ ʟô̫ ʚʣʷʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʦʥʽʚ ʽ ʚʪʦʨʠʥʥʠʭ ʝʣʝʢʪʨʦʥʽʚ. ʇʨʦʮʝʩʠ ʟʙʫʜʞʝʥʥʷ ʽ ʽʦʥʽʟʘʮʽʾ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʷʩʢʨʘʚʠʤ ʚʠʩʚʽʯʫʚʘʥʥʷʤ ʟʙʫʜʞʝʥʠʭ ʘʪʦʤʽʚ ʧʨʠ ʧʝʨʝʭʦʜʽ ʾʭ ʚ 

ʥʦʨʤʘʣʴʥʠʡ ʩʪʘʥ. ɺʠʩʦʢʘ ʷʩʢʨʘʚʽʩʪʴ ʽ ʧʦʤʽʪʥʘ ʧʨʦʪʷʞʥʽʩʪʴ ʰʘʨʫ ʪʣʽʶʯʦʛʦ ʩʚʽʪʽʥʥʷ ʻ 

ʚʘʞʣʠʚʦ  ʁʧʨʘʢʪʠʯʥʦ  ʁʚʣʘʩʪʠʚʽʩʪʶ ʧʨʠʣʘʜʽʚ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ, ʪʦʤʫ ʱʦ ʮʝ ʜʦʟʚʦʣʷʻ 

ʚʽʟʫʘʣʴʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʩʪʘʥʦʤ ʧʨʠʣʘʜʫ ʧʨʠ ʟʥʘʯʥʽʡ ʚʽʜʜʘʣʝʥʦʩʪʽ ʚʽʜ ʤʽʩʮʷ ʡʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʇʦ ʤʽʨ̔ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚʽʜ ʢʘʪʦʜʘ ʝʥʝʨʛʽʷ ʝʣʝʢʪʨʦʥʽʚ ʧʘʜʘʻ, 

ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʟʙʫʜʞʫʶʯʠʭ ʟʽʪʢʥʝʥʴ ʽ ʥʝʛʘʪʠʚʥʝ ʩʚʽʪʽʥʥʷ ʧʝʨʝʭʦʜʠʪʴ ʚ 

ʬʘʨʘʜʝʻʚʠʡ ʪʝʤʥʠʡ ʧʨʦʩʪʽʨ. ʇʽʜʪʨʠʤʘʥʥʷ ʧʨʦʚʽʜʥʦʩʪʽ ʚ ʧʦʟʠʪʠʚʥʦʤʫ ʩʪʦʚʧʽ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʪʫʪ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʛʘʪʠʚʥʠʤ ʩʚʽʪʽʥʥʷʤ ʟʨʦʩʪʘʻ 

ʥʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. 

ʇʦʟʠʪʠʚʥʠʡ ʩʪʦʚʧ ʻ ʧʣʘʟʤʦʚʦʾ ʦʙʣʘʩʪʶ ʟ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʝʣʝʢʪʨʦʥʽʚ ʪʘ ʽʦʥʽʚ. ʏʝʨʝʟ ʙʽʣʴʰʫ ʨʫʭʣʠʚʩ̔ʪɹ ʩʪʨʫʤ ʚ ʩʪʦʚʧʽ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʝʣʝʢʪʨʦʥʘʤʠ, ʦʩʢʽʣʴʢʠ ʧʦʣʝ ʚ ʩʪʦʚʧʽ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ, ʥʽʞ 

ʚ ʢʘʪʦʜʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʪʦ ʽʦʥʽʟʘʮʽʷ ʪʫʪ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʙʝʟʣʘʜʥʠʤ, ʘ ʥʝ 

ʩʧʨʷʤʦʚʘʥʠʤ ʨʫʭʦʤ ʝʣʝʢʪʨʦʥʽʚ. 
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ɸʥʦʜʥʝ ʧʘʜʽʥʥʷ ʚʠʥʠʢʘʻ ʧʨʠ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ ʤʽʞ ʢʘʪʦʜʦʤ ʽ ʘʥʦʜʦʤ. ɺʦʥʦ 

ʧʨʠʩʢʦʨʶʻ ʝʣʝʢʪʨʦʥʠ ʽ ʟʘʙʝʟʧʝʯʫʻ ʜʦʜʘʪʢʦʚʫ ʽʦʥʽʟʘʮʽʶ ʤʦʣʝʢʫʣ ʛʘʟʫ. ɸʥʦʜʥʝ 

ʧʘʜʽʥʥʷ ʟʥʠʢʘʻ ʧʨʠ ʟʙʣʠʞʝʥʥʽ ʝʣʝʢʪʨʦʜʽʚ, ʢʦʣʠ ʘʥʦʜ ʧʦʪʨʘʧʣʷʻ ʚ ʦʙʣʘʩʪʴ 

ʬʘʨʘʜʝ̒ ʚʦʛʦ ʪʝʤʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʜʝ ʽʩʥʫʻ ʥʘʜʣʠʰʦʢ ʝʣʝʢʪʨʦʥʽʚ ʽ ʩʪʨʫʤ ʧʝʨʝʥʦʩʠʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʜʠʬʫʟʽʾ ʟ ʦʙʣʘʩʪʽ ʪʣʽʶʯʦʛʦ ʩʚʽʪʽʥʥʷ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

 

1. ʇʝʨʝʨʘʭʫʡʪʝ ʦʩʥʦʚʥʽ ʚʠʜʠ ʨʦʟʨʷʜʽʚ ʧʦ ʚʦʣʴʪ-ʘʤʧʝʨʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ. ʅʘʟʚʽʪʴ ʾʭ 

ʦʩʥʦʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. 

2. ʏʠʤ ʦʙʫʤʦʚʣʝʥʝ ʯʝʨʛʫʚʘʥʥʷ ʰʘʨʽʚ ʫ ʪʣʽʶʯʦʤʫ ʨʦʟʨʷʜʽ? 

3. ʗʢʠʡ ʚʠʜ ʝʤʽʩʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʣʽʶʯʦʤʫ ʨʦʟʨʷʜʽ? 

4. ɺʽʜ ʯʦʛʦ ʟʘʣʝʞʠʪʴ ʥʘʧʨʫʛʘ ʛʦʨʽʥʥʷ ʚ ʪʣʽʶʯʦʤʫ ʨʦʟʨʷʜʽ? 

5. ʗʢʽ ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʩʪʦʚʧʽ ʨʦʟʨʷʜʫ? 

6. ʇʝʨʝʨʘʭʫʡʪʝ ʧʘʨʘʤʝʪʨʠ ʚ ʢʘʪʦʜʥʽʡ ʦʙʣʘʩʪʽ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ. ɺʽʜ ʯʦʛʦ ʚʦʥʠ 

ʟʘʣʝʞʘʪʴ? 

7. ʏʘʩʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʧʦʷʩʥʽʪʴ ʚʽʜ ʯʦʛʦ ʟʘʣʝʞʠʪʴ ʯʘʩ ʚʠʥʠʢʥʝʥʥʷ ʨʦʟʨʷʜʫ, ʯʘʩ 

ʬʦʨʤʫʚʘʥʥʷ, ʚʽʜʥʦʚʣʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʤʽʮʥʦʩʪʽ ʧʨʦʤʽʞʢʫ. 
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2. ʊʃɯʖʏʀʁ ʈʆɿʈʗɼ ʊɸ ʁʆɻʆ ɿɸʉʊʆʉʋɺɸʅʅʗ ɺ ʉʀʉʊɽʄɸʍ 

ɺɯɼʆɹʈɸɾɽʅʅʗ ɯʅʌʆʈʄɸʎɯɰ 

2.1. ʂɯʃʔʂɯʉʅɯ ɿɸʂʆʅʆʄɯʈʅʆʉʊɯ ʇʈʆʎɽʉɯɺ ɺ ʂɸʊʆɼʅɯʁ ʏɸʉʊʀʅɯ 

ʅʆʈʄɸʃʔʅʆɻʆ ʊʃɯʖʏʆɻʆ ʈʆɿʈʗɼʋ 

ʅʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʨʷʜʫ ʤʘʻ ʢʘʪʦʜʥʘ ʯʘʩʪʠʥʘ. ʆʩʥʦʚʥʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʾ ʻ ʢʘʪʦʜʥʝ ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ knUD , ʥʦʨʤʘʣʴʥʘ 

ʛʫʩʪʠʥʘ ʩʪʨʫʤʫ ʥʘ ʢʘʪʦʜʽ knj , ʪʘ ʧʨʦʪʷʞʥʽʩʪʴ ʢʘʪʦʜʥʦ ʾʯʘʩʪʠʥʠ ʨʦʟʨʷʜʫ kndP0 . 

ɼʣʷ ʧʣʦʩʢʦʧʘʨʘʣʝʣʴʥʦʛʦ ʧʨʦʤʽʞʢʫ ʟ ʧʦʩʪʽʡʥʠʤ ʧʦʣʝʤ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ d, ʨʽʚʥʷʥʥʷ ʜʣʷ ʧʨʠʨʦʩʪʫ ʝʣʝʢʪʨʦʥʥʦʛʦ ʩʪʨʫʤʫ edi  ʙʝʟ 

ʫʨʘʭʫʚʘʥʥʷ ʚʪʨʘʪ ʟʘʧʠʰʝʪʴʩʷ: 

 dUidi eie h= , (2.1) 

ʜʝ dU  ï ʧʨʦʡʜʝʥʘ ʝʣʝʢʪʨʦʥʘʤʠ ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ, ih ï ʢʦʝʬʽʮʽʻʥʪ ʦʙôʻʤʥʦʾ 

ʽʦʥʽʟʘʮʽʾ, ʪʦʙʪʦ ʢʽʣʴʢʽʩʪʴ ʧʘʨ ʝʣʝʢʪʨʦʥʽʚ ʪʘ ʽʦʥʽʚ, ʩʪʚʦʨʝʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʦʥʽʟʘʮʽʾ 

ʥʝʡʪʨʘʣʴʥʠʭ ʘʪʦʤʽʚ ʦʜʥʠʤ ʝʣʝʢʪʨʦʥʦʤ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʨʽʟʥʠʮʽ ʧʦʪʝʥʮʽʘʣʽʚ 1 ɺ. 

ʇʽʩʣʷ ʽʥʪʝʛʨʫʚʘʥʥʷ ʦʪʨʠʤʘʻʤʦ: 

 akiU

ekea eii
h

= , (2.2) 

ʜʝ eai  ï ʩʪʨʫʤ ʝʣʝʢʪʨʦʥʽʚ, ʱʦ ʧʨʠʭʦʜʷʪʴ ʥʘ ʘʥʦʜ, eki  ï ʩʪʨʫʤ ʝʣʝʢʪʨʦʥʽʚ, ʱʦ 

ʟʘʣʠʰʘʶʪʴ ʢʘʪʦʜ, akU  ï ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʢʘʪʦʜʦʤ ʽ ʘʥʦʜʦʤ. 

ʂʽʣʴʢʽʩʪʴ ʥʦʚʠʭ ʝʣʝʢʪʨʦʥʽʚ, ʩʪʚʦʨʝʥʠʭ ʟʘ 1 ʩ ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʦʥʽʟʘʮʽʾ; ʤʘʻ 

ʜʦʨʽʚʥʶʚʘʪʠ ʨʽʟʥʠʮʽ ʢʽʣʴʢʦʩʪʽ ʝʣʝʢʪʨʦʥʽʚ, ʱʦ ʧʨʠʭʦʜʷʪʴ ʥʘ ʘʥʦʜ, ʽ ʢʽʣʴʢʦʩʪʽ 

ʝʣʝʢʪʨʦʥʽʚ, ʷʢʽ ʧʦʢʠʜʘʶʪʴ ʢʘʪʦʜ ʟʘ ʮʝʡ ʯʘʩ 

 )1( -=- akiU

ekekea eiii
h , (2.3) 

ɸʣʝ ʥʘ ʢʦʞʝʥ ʥʦʚʠʡ ʝʣʝʢʪʨʦʥ ʜʦʚʦʜʠʪʴʩʷ ʪʘʢʦʞ ʦʜʠʥ ʥʦʚʠʡ ʽʦʥ, ʘ ʢʦʞʝʥ 

ʧʦʟʠʪʠʚʥʠʡ ʽʦʥ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʥʘ ʢʘʪʦʜ, ʩʪʚʦʨʶʻ ʝʣʝʢʪʨʦʥʠ. ʊʦʜʽ ʢʽʣʴʢʽʩʪʴ ʥʦʚʠʭ 

ʝʣʝʢʪʨʦʥʽʚ, ʫʪʚʦʨʝʥʠʭ ʥʘ ʢʘʪʦʜʽ, ʜʦʨʽʚʥʶʻ: 

 )1( -akiU

ek ei
hg , (2.4) 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʩʪʨʫʤ ʙʫʚ ʩʪʘʣʠʤ, ʮʷ ʚʝʣʠʯʠʥʘ ʧʦʚʠʥʥʘ ʜʦʨʽʚʥʶʚʘʪʠ eki . ɿʚʽʜʩʠ 

ʚʠʧʣʠʚʘʻ, ʱʦ: 

 1)1( =-akiUe
hg , (2.5) 
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ɺʠʨʘʟ (2.5) ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʫʤʦʚʘ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʨʷʜʫ, ʥʘʧʨʫʛʘ ʚʠʥʠʢʥʝʥʥʷ 

ʷʢʦʛʦ 

 öö
÷

õ
ææ
ç

å
+= 1

1
ln

1

ghi

bU , (2.6) 

ʇʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʧʨʦʤʽʞʢʫ 

 öö
÷

õ
ææ
ç

å
+1

1
ln

1
~

ghef

knU , (2.7) 

ʜʝ efh  ï ʝʬʝʢʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚ ʥʦʨʤʘʣʴʥʦʤʫ ʪʣʽʶʯʦʤʫ ʨʦʟʨʷʜʽ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʧʦʣʷ. ʂʦʝʬʽʮʽʻʥʪ ih ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʚʝʜʝʥʦʾ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ 
0P

E
, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʥʝʨʛʽʶ, ʥʘʢʦʧʠʯʝʥʫ ʝʣʝʢʪʨʦʥʦʤ ʥʘ ʰʣʷʭʫ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʣʴʥʦʛʦ ʧʨʦʙʽʛʫ ʝʣʝʢʪʨʦʥʽʚ ʫ ʛʘʟʽ ʧʨʠ 0 Áʉ (
0

0

1

P
=l ). ɺʘʞʣʠʚʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʥʦʨʤʘʣʴʥʦʛʦ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ ʻ ʪʝ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʚ 

ʢʘʪʦʜʥʽʡ ʯʘʩʪʠʥʠ ʨʦʟʨʷʜʫ ʘʚʪʦʤʘʪʠʯʥʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʝ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʥʘʚʝʜʝʥʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ 
opt

P ö
ö
÷

õ
ææ
ç

å

0

E
, ʢ̫ʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʤʽʥʽʤʫʤ ʧʠʪʦʤʦʾ 

ʥʘʧʨʫʛʠ ʽʦʥʽʟʘʮʽʾ 
i

NU
h

1
min = . 

ɼʨʫʛʦʶ ʦʩʥʦʚʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʘʪʦʜʥʦ ʾ ʯʘʩʪʠʥʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ, ʻ ʛʫʩʪʠʥʘ ʩʪʨʫʤʫ. ʇʨʠ ʜʘʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʢʘʪʦʜʘ, ʨʦʜʽ 

ʽ ʪʠʩʢʫ ʛʘʟʫ, ʱʦ ʟʘʧʦʚʥʶʻ ʧʨʠʣʘʜ, ʛʫʩʪʠʥʘ ʩʪʨʫʤʫ ʥʘ ʢʘʪʦʜʽ ʟʘʣʠʰʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ 

ʧʦʩʪʽʡʥʦʶ. ʏʠʩʝʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʩʪʨʫʤʫ knj , ʧʘʜʽʥʥʷʤ ʥʘʧʨʫʛʠ knU  ʽ 

ʧʨʦʪʷʞʥʽʩʪʶ ʢʘʪʦʜʥʦʛʦ ʯʘʩʪʠʥʠ ʨʦʟʨʷʜʫ knd  ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʠʡ ʫ ʚʠʛʣʷʜʽ 
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, (2.8) 

ʜʝ ib  ï ʨʫʭʣʠʚʽʩʪʴ ʽʦʥʽʚ, K  ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ. 

ʊʨʝʪʴʦʶ ʭʘʨʘʢʪʝʨʥʦʶ ʚʝʣʠʯʠʥʦʶ ʚ ʥʦʨʤʘʣʴʥʦʤʫ ʪʣʽʶʯʦʤʫ ʨʦʟʨʷʜʽ ʻ 

ʫʟʘʛʘʣʴʥʝʥʘ ʧʨʦʪʷʞʥʽʩʪʴ ʢʘʪʦʜʥʦ ʾʯʘʩʪʠʥʠ ʨʦʟʨʷʜʫ kndP0 . ɰʾ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟ ʨʽʚʥʦʩʪʽ 
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ɿ (2.9) ʚʠʜʥʦ, ʱʦ ʜʣʷ ʜʘʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʢʘʪʦʜʘ ʽ ʛʘʟʫ kndP0  ʟʙʝʨʽʛʘʻ ʥʝʟʤʽʥʥʝ ʟʥʘʯʝʥʥʷ 

constdP kn=0 . 

ʇʨʠ ʦʙʨʘʥʦʤʫ ʪʠʩʢʫ ʛʘʟʫ 0P  ʟʥʘʯʝʥʥʷ kndP0  ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʪʫ ʤʽʥʽʤʘʣʴʥʫ 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʢʘʪʦʜʦʤ ʽ ʘʥʦʜʦʤ, ʧʨʠ ʷʢʽʡ ʚ ʢʦʨʦʪʢʦʧʨʦʤʞ̔ʥʦʤʫ ʧʨʠʣʘʜʽ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʘʪʦʜʥʦʛʦ ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ. 

ɸʥʘʣʽʟ ʬʦʨʤʫʣ (2.7) ʪʘ (2.8) ʧʦʢʘʟʫʻ, ʱʦ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʥʦʨʤʘʣʴʥʦʛʦ 

ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ knU  ʪʘ knj  ʧʦʚʠʥʥʽ ʩʠʣʴʥʦ ʟʘʣʝʞʘʪʠ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ih ʪʘ g, ʷʢʽ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʯʫʪʣʠʚʽ ʜʦ ʛʘʟʦʚʠʭ ʜʦʤʽʰʦʢ ʪʘ ʧʦʚʝʨʭʥʝʚʠʭ ʟʘʙʨʫʜʥʝʥʴ. 

 

2.2. ɼʀʅɸʄɯʂɸ ʇʈʆʎɽʉɯɺ ʋ ʊʃɯʖʏʆʄʋ ʈʆɿʈʗɼɯ 

ɼʣʷ ʨʦʙʦʪʠ ʽʥʜʠʢʘʪʦʨʥʠʭ ʧʨʠʣʘʜʽʚ ʢʨʽʤ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʱʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ 

ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʽ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ ʟʚô̫ʟʢʫ ʟ 

ʮʠʤ ʨʦʟʛʣʷʥʝʤʦ ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʨʦʟʚʠʪʢʫ ʨʦʟʨʷʜʫ ʽ ʡʦʛʦ ʧʨʠʧʠʥʝʥʥ ̔

[1, 2]. 

ɿ ʤʦʤʝʥʪʫ ʧʨʠʢʣʘʜʝʥʥʷ ʥʘʧʨʫʛʠ ʜʦ ʧʨʠʣʘʜʫ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʝʪʘʧʠ ʫ ʨʦʟʚʠʪʢʫ 

ʨʦʟʨʷʜʫ: 1) ʝʪʘʧ ʟʘʧʽʟʥʶʚʘʥʥʷ 3t ; 2) ʝʪʘʧ ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʨʷʜʫ ft  (ʨʠʩ. 2.1). ʇʝʨʰʠʡ 

ʝʪʘʧ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜ ʤʦʤʝʥʪʫ ʧʨʠʢʣʘʜʝʥʥʷ ʜʦ ʧʨʠʣʘʜʫ ʥʘʧʨʫʛʠ ʜʦ ʧʦʷʚʠ ʫ ʢʘʪʦʜʘ 

ʧʝʨʰʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʣʘʚʠʥʠ. ɼʨʫʛʠʡ ʝʪʘʧ ʬʦʨʤʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʦʤ 

ʥʘʨʦʩʪʘʥʥʷ ʘʥʦʜʥʦʛʦ ʩʪʨʫʤʫ ʚʽʜ ʧʦʯʘʪʢʫ ʣʘʚʠʥʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʜʦ ʟʥʘʯʝʥʥʷ, 

ʙʣʠʟʴʢʦʛʦ ʜʦ ʨʽʚʥʦʚʘʞʥʦʛʦ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦʚʘʤʠ ʨʦʟʨʷʜʫ ʽ ʧʘʨʘʤʝʪʨʘʤʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʣʘʥʮʶʛʘ. ʇʽʩʣʷ ʟʥʷʪʪʷ ʥʘʧʨʫʛʠ ʟ ʛʘʟʦʨʦʟʨʷʜʥʦʛʦ ʧʨʦʤʽʞʢʫ ʪʘʢʦʞ 

ʧʦʪʨʽʙʥʠʡ ʢʽʥʮʝʚʠʡ ʯʘʩ ʜʣʷ ʧʦʚʝʨʥʝʥʥʷ ʡʦʛʦ ʚ ʧʝʨʚʽʩʥʠʡ ʩʪʘʥ (ʜʝʦ̔ʥ̔ʟʘʮ̔ʾ). ɺʥ̔ 

ʦʙʫʤʦʚʣʝʥʠʡ ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʣʷ ʽʦʥʽʚ ʽ ʝʣʝʢʪʨʦʥʽʚ ʟ'ʻʜʥʘʪʠʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ ï 

ʨʝʢʦʤʙʽʥʫʚʘʪʠ ʚ ʦʙôʤ̒̔ ʘʙʦ ʥʘ ʦʙʤʝʞʫʶʯʠʭ ʧʨʦʤʽʞʦʢ ʧʦʚʝʨʭʥʷʭ. ʏʘʩ, ʥʝʦʙʭʽʜʥʠʡ 

ʜʣʷ ʟʥʠʢʥʝʥʥʷ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, ʥʘʟʠʚʘʻʪʴʩʷ ʯʘʩʦʤ ʜʝʦ̔ʥ̔ʟʘʮ̔ʾ. 



 
16 

 

ʈʠʩ. 2.1. ʍʽʜ ʽ ʝʪʘʧʠ ʥʘʨʦʩʪʘʥʥʷ ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʛʠ ʧʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʨʦʟʨʷʜʫ. 

 

ɺʽʜ ʯʘʩʫ ʟʘʧʽʟʥʶʚʘʥʥʷ, ʯʘʩʫ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʜʝʦ̔ʥ̔ʟʘʮ̔ʾ ʟʘʣʝʞʘʪʴ ʯʘʩʪʦʪʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠʣʘʜʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ, ʚʽʜ ʯʦʛʦ ʟʘʣʝʞʠʪʴ ʯʘʩ ʟʘʧʽʟʥʶʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʨʦʟʨʷʜʫ. ʏʝʨʝʟ 

ʪʝ, ʱʦ ʧʦʷʚʘ ʧʝʨʦhʛʦ ʝʣʝʢʪʨʦʥʘ, ʷʢʠʡ ʜʘʻ ʧʦʯʘʪʦʢ ʧʝʨʰʦʾ ʣʘʚʠʥʠ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʷʜʫ 

ʬʘʢʪʦʨʽʚ: ʩʪʫʧʝʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʩʤʽʯʥʦʛʦ ʘʙʦ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ʫʤʦʚ ʽʦʥʽʟʘʮʽʾ ʘʪʦʤʽʚ ʛʘʟʫ ʚ ʦʙôʤ̒̔ ʩʧʦʯʘʪʢʫ ʧʝʨʚʠʥʥʠʤʠ, ʘ ʧʦʪʽʤ ʚʪʦʨʠʥʥʠʤʠ 

ʝʣʝʢʪʨʦʥʘʤʠ, ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʾʭ ʟʥʠʢʥʝʥʥʷ ʚ ʧʨʦʤʽʞʢʫ, ʪʦ ʯʘʩ ʟʘʧʽʟʥʶʚʘʥʥʷ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʦʤʝʥʪʫ ʧʦʯʘʪʢʫ ʨʦʟʚʠʪʢʫ ʣʘʚʠʥʠ ʧʽʜʢʦʨʶ̒ ʪʴʩʷ ʟʘʢʦʥʘʤ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ. ʏʘʩ ʟʘʧʽʟʥʶʚʘʥʥʷ 3t  ʪʦʤʫ ʯʘʩʪʦ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʯʘʩ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʟʘʧʽʟʥʶʚʘʥʥʷ. ʇʦʟʥʘʯʠʤʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʧʝʨʰʦʾ ʝʣʝʢʪʨʦʥʥʦʾ 

ʣʘʚʠʥʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʧʨʦʤʽʞʢʫ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʝʣʝʢʪʨʦʥʘ ʯʝʨʝʟ W. ʊʦʜʽ 

ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʝ ʯʘʩ ʟʘʧʽʟʥʶʚʘʥʥʷ 3t  ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʧʨʦʤʽʞʢʫ 0n  ʝʣʝʢʪʨʦʥʽʚ 

ʟʘʧʠʰʝʤʦ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʦʩʪʽ 

 
0

3

1

Wn
t = . (2.10) 

ʂʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʯʠʩʝʣʴʥʝ ʟʥʘʯʝʥʥʷ 3t  ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʜ 

ʧʨʠʢʣʘʜʝʥʦʾ ʜʦ ʧʨʠʣʘʜʫ ʥʘʧʨʫʛʠ (ʥʘʧʨʫʛʠ ʧʦʥʘʜ ʤʽʥʽʤʘʣʴʥʠʡ ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ 

ʟʘʧʘʣʶʚʘʥʥʷ ʨʦʟʨʷʜʫ ʚ ʩʪʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ), ʪʘʢ ʷʢ ʥʘʜʤʽʨʥʝ ʥʘʧʨʫʞʝʥʥʷ ʚʠʟʥʘʯʘʻ 

ʩʪʫʧʽʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʦʥʽʟʘʮʽʾ ʛʘʟʫ ʝʣʝʢʪʨʦʥʘʤʠ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ 3t  ʚ ʧʨʠʣʘʜʘʭ ʧʽʜʚʠʱʫʶʪʴ ʧʦʯʘʪʢʦʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʘʨʷʜʽʚ 

(ʟʙʽʣʴʰʫʶʯʠ ʩʪʨʫʤ ʥʝʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʨʷʜʫ), ʚʚʝʜʝʥʥʷʤ ʜʦ ʩʢʣʘʜʫ ʛʘʟʦʚʦʛʦ 

ʥʘʧʦʚʥʝʥʥʷ ʘʙʦ ʝʣʝʢʪʨʦʜʽʚ ʧʨʠʣʘʜʫ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ, ʦʧʨʦʤʽʥʝʥʥʷʤ ʢʘʪʦʜʘ 

ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. 
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ʏʘʩ ʬʦʨʤʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʯʘʩ ʥʘʨʦʩʪʘʥʥʷ ʩʪʨʫʤʫ ʚʽʜ ʡʦʛʦ ʧʦʯʘʪʢʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ I  ʜʦ ʧʦʚʥʦʛʦ ʩʪʨʫʤʫ aI . ɽʪʘʧ ʬʦʨʤʫʚʘʥʥʷ ʟʘʢʽʥʯʫʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʤʘʡʞʝ 

ʚʩʷ ʧʨʠʢʣʘʜʝʥʘ ʜʦ ʧʨʠʣʘʜʫ ʥʘʧʨʫʛʘ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʚ ʢʘʪʦʜʥʽʡ ʯʘʩʪʠʥʠ ʨʦʟʨʷʜʫ. 

ɿʥʘʯʝʥʥʷ ʯʘʩʫ ʬʦʨʤʫʚʘʥʥʷ ʜʘʻ ʨʽʚʥʽʩʪʴ: 
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t a

f e
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,  

ʜʝ 1t ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʽʦʥʘ ʚʽʜ ʘʥʦʜʘ ʜʦ ʢʘʪʦʜʘ, 
0I

I a  ï ʚʽʜʥʦʰʝʥʥʷ ʩʪʨʫʤʫ 

ʚ ʘʥʦʜʥʦʤʫ ʣʘʥʮʶʟʽ ʧʨʠʣʘʜʫ ʜʦ ʡʦʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʢʽʥʮʽ ʬʦʨʤʫʚʘʥʥʷ 

ʧʝʨʰʦʾ ʣʘʚʠʥʠ, e ï ʬʫʥʢʮʽʷ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ aE , g. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʘ ʟ 

ʥʘʩʪʫʧʥʦ ʾʨʽʚʥʦʩʪʽ 

 ( )1-= iaE
e
he ,  

ʉʫʤʘʨʥʠʡ ʯʘʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʪʘʧʽʚ ʟʘʧʽʟʥʶʚʘʥʥʷ 3t  ʪʘ ft  ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʨʷʜʫ 

fttt +=3 . 

ɯʥʦh  ʁ ʦʩʥʦʚʥʦ  ʁ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, ʱʦ ʚʠʟʥʘʯʘʻ ʜʠʥʘʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʧʨʠʣʘʜʽʚ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ, ʻ ʚʽʜʥʦʚʣʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʤʽʮʥʦʩʪʽ ʧʨʦʤʽʞʢʫ, ʪʦʙʪʦ 

ʟʘʣʝʞʥʽʩʪʴ ʥʘʧʨʫʛʠ ʧʦʚʪʦʨʥʦʛʦ ʟʘʧʘʣʶʚʘʥʥʷ ʚʽʜ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ 

ʨʦʟʨʷʜʫ. ʇʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʠʢʥʝʥʥʷʤ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ 

(ʜʝ̔ʦʥ̔ʟʘʮ̔̒)ʁ ʚ ʦʙôʤ̒̔ ʽ ʥʘ ʧʦʚʝʨʭʥʽ. ʆʙôʻʤʥʽ ʧʨʦʮʝʩʠ ʧʝʨʝʚʘʞʘʶʪʴ ʧʨʠ ʚʠʩʦʢʠʭ, ʘ 

ʧʦʚʝʨʭʥʝʚʽ ï ʧʨʠ ʥʠʟʴʢʠʭ ʪʠʩʢʘʭ. ʇʦʚʝʨʭʥʝʚʽ ʷʚʠʱʘ ʚ ʣʝʛʢʠʭ ʛʘʟʘʭ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʰʚʠʜʰʝ, ʥʽʞ ʫ ʚʘʞʢʠʭ 

ʐʚʠʜʢʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʤʽʮʥʦʩʪʽ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʜʫ 

ʛʘʟʦʚʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʪʘʢʦʞ ʚ ʯʠʩʪʠʭ ʛʘʟʘʭ. ʅʘʧʨʠʢʣʘʜ, ʛʝʣʽʡ ʪʘ ʥʝʦʥ ʤʘʶʪʴ ʥʠʟʴʢʫ 

ʰʚʠʜʢʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʤʽʮʥʦʩʪʽ. ʚ ʘʨʛʦʥʽ ʰʚʠʜʢʽʩʪʴ ʚʠʱʝ. 

ʍʽʜ ʢʨʠʚʦʾ ʚʽʜʥʦʚʣʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʤʽʮʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʷʜʫ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ: ʨʦʟʤʽʨʽʚ ʤʽʞʝʣʝʢʪʨʦʜʥʦʛʦ ʧʨʦʤʽʞʢʫ, ʟʘʣʠʰʢʦʚʦ ʾʥʘʧʨʫʛʠ ʥʘ ʝʣʝʢʪʨʦʜʘʭ 

ʧʽʜ ʯʘʩ ʜʝʦ̔ʥ̔ʟʘʮ̔ʾ, ʧʦʯʘʪʢʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʨʷʜʽʚ ʽ ʪ.ʜ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʨʦʟʤʽʨʽʚ 

ʤʽʞʝʣʝʢʪʨʦʜʥʦʛʦ ʧʨʦʤʽʞʢʫ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʧʦʚʝʨʭʥʝʚʘ ʜʝʦ̔ʥ̔ʟʘʮ̫̔, ʪʦʤʫ ʯʘʩ 

ʚʽʜʥʦʚʣʝʥʥʷ ɽʇ ʟʨʦʩʪʘʻ. ʗʢʱʦ ʟʘʣʠʰʢʦʚʘ ʥʘʧʨʫʛʘ ʥʘ ʧʨʦʤʽʞʢʫ ʚ ʧʨʦʮʝʩʽ ʜʝʦ̔ʥʠʟʘʮʽʾ 

ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ 0,2 ï 0,8 ʥʘʧʨʫʛʠ ʧʽʜʪʨʠʤʢʠ ʨʦʟʨʷʜʫ, ʪʦ ʥʘ ʜʠʬʫʟʽʡʥʠʡ ʨʫʭ 
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ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʜʦ ʦʪʦʯʫʶʯʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘʢʣʘʜʘʻʪʴʩʷ ʜʨʝʡʬʦʚʠʡ, ʽ ʯʘʩ 

ʚʽʜʥʦʚʣʝʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩʪʨʫʤʫ ʚ ʨʝʞʠʤʽ ʥʦʨʤʘʣʴʥʦʛʦ ʪʣʽʶʯʦʛʦ 

ʨʦʟʨʷʜʫ ʜʣʷ ʧʨʠʣʘʜʽʚ ʟ ʤʘʣʦ  ʁ ʤ̔ʞʝʣʝʢʪʨʦʜʥʦ  ʁ ʚʽʜʩʪʘʥʥʶ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʘ ʚ ʨʝʞʠʤʽ ʘʥʦʤʘʣʴʥʦ-ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ ï ʟʨʦʩʪʘʻ. 

 

2.3. ʐʂɸʃʔʅɯ ɼʀʉʂʈɽʊʅɯ ɯʅɼʀʂɸʊʆʈʀ 

2.3.1. ɿɸɻɸʃʔʅɯ ɺɯɼʆʄʆʉʊɯ ʊɸ ʂʃɸʉʀʌɯʂɸʎɯʗ ɻɸɿʆʈʆɿʈʗɼʅʀʍ 

ʐʂɸʃʔʅʀʍ ɼʀʉʂʈɽʊʅʀʍ ɯʅɼʀʂɸʊʆʈɯɺ (ʐɼɯ) 

ʐʢʘʣʴʥʽ ʽʥʜʠʢʘʪʦʨʠ ï ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʚʠʜ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʽ 

ʽʥʜʠʢʘʪʦʨʥʠʭ ʟʘʩʦʙʽʚ. ɺ ʦʩʥʦʚʥʦʤʫ ʮʽ ʧʨʠʣʘʜʠ ʨʝʘʛʫʶʪʴ ʥʘ ʘʥʘʣʦʛʦʚʫ ʬʦʨʤʫ 

ʩʠʛʥʘʣʫ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ɯʅ-9, ɯʅ-13. ɼʦ ʰʢʘʣʴʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ, ʱʦ ʨʝʘʛʫʶʪʴ ʥʘ 

ʜʠʩʢʨʝʪʥʫ ʬʦʨʤʫ ʩʠʛʥʘʣʫ ʚʽʜʥʦʩʷʪʴʩʷ ʛʘʟʦʨʦʟʨʷʜʥʽ ʽʥʜʠʢʘʪʦʨʠ ʐɼɯ ɯʅ-20, ɯʅ-26, 

ɯʅ-31 [3, 4]. 

ʐʢʘʣʴʥʽ ʜʠʩʢʨʝʪʥʽ ʽʥʜʠʢʘʪʦʨʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʧʨʠʣʘʜʠ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʙʘʛʘʪʦ ʽʥʜʠʢʘʪʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʦʣʦʞʝʥʥʷ ʷʢʠʭ ʩʪʨʦʛʦ ʚʠʟʥʘʯʝʥʝ 

ʢʦʥʩʪʨʫʢʮʽʻʶ (ʨʠʩ. 2.2). ɯʥʜʠʢʘʪʦʨʥʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʤʘʪʠ ʚʠʛʣʷʜ ʰʪʨʠʭʽʚ, ʢʨʘʧʦʢ 

ʽ ʪ. ʜ. ʍʘʨʘʢʪʝʨ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽʥʜʠʢʘʪʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʟʥʘʯʘʻ ʬʦʨʤʫ ʰʢʘʣʠ. ɺʦʥʠ 

ʤʦʞʫʪʴ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʧʦ ʢʦʣʫ, ʚ ʣʽʥʽʶ ʽ ʪ. ʜ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʩʫʩʽʜʥʽʤʠ 

ʽʥʜʠʢʘʪʦʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚʠʟʥʘʯʝʥʘ ʷʢ ʢʨʦʢ ʜʠʩʢʨʝʪʥʦʩʪʽ, ʘ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʜʠʩʢʨʝʪʥʠʭ ʝʣʝʤʝʥʪʽʚ ï ʷʢ ʢʽʣʴʢʽʩʪʴ ʜʠʩʢʨʝʪʥʠʭ ʩʪʘʥʽʚ ʐɼɯ. ɼʣʷ ʧʨʦʩʪʦʪʠ ʦʧʠʩʫ 

ʧʨʠʥʮʠʧʫ ʨʦʙʦʪʠ ʽ ʩʠʥʪʝʟʫ ʐɼɯ ʧʨʝʜʩʪʘʚʠʤʦ ʦʢʨʝʤʠʡ ʛʘʟʦʨʦʟʨʷʜʥʠʡ ʧʨʦʤʽʞʦʢ ʽ 

ʧʨʠʣʘʜ ʚ ʮʽʣʦʤʫ ʫ ʚʠʛʣʷʜʽ ʣʦʛʽʯʥʦʾ ʩʭʝʤʠ. ʃʦʛʽʯʥʘ ʩʭʝʤʘ ʛʘʟʦʨʦʟʨʷʜʥʦʛʦ ʧʨʦʤʽʞʢʫ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

 

ʈʠʩ. 2.2. ʇʨʠʢʣʘʜ ʣʽʥʽʡʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽʥʜʠʢʘʪʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʐɼɯ. 
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ɹʫʜʴ-ʷʢʠʡ ʛʘʟʦʨʦʟʨʷʜʥʠʡ ʧʨʦʤʽʞʦʢ ʤʦʞʝ ʙʫʪʠ ʟʘʧʘʣʝʥʠʡ ʧʦʜʘʯʝʶ ʥʘʧʨʫʛʠ 

ʚʠʦɦʾ, ʥʽʞ ʥʘʧʨʫʛʘ ʛʦʨʽʥʥʷ ʽ ʚʚʝʜʝʥʥʷʤ ʚ ʧʨʦʤʽʞʦʢ ʚʽʣʴʥʠʭ ʟʘʨʷʜʽʚ ʧʝʚʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ. ʋ ʪʘʢʽʡ ʢʦʤʽʨʮʽ ʚʭʽʜʥʠʤ ʩʠʛʥʘʣʦʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʧʨʫʛʫ 

ʟʘʧʘʣʶʚʘʥʥʷ ʽ ʟʘʨʷʜʞʝʥʽ ʯʘʩʪʠʥʢʠ. ɿʘ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʘʙʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʨʦʟʨʷʜʫ, ʘʙʦ ʚʠʩʦʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ (ʩʪʨʫʤʦʚʘ 

ʧʽʜʛʦʪʦʚʢʘ), ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʚ'ʷʟʢʫ ʟ ʩʫʩʽʜʥʽʤʠ ʧʨʦʤʽʞʢʘʤʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʝʢʚʽʚʘʣʝʥʪʥʫ ʣʦʛʽʯʥʫ ʩʭʝʤʫ (ɽʃʉ) ʧʨʦʤʽʞʢʫ ʧʨʠʣʘʜʫ ʟ 

ʥʘʧʨʘʚʣʝʥʠʤ ʧʝʨʝʥʝʩʝʥʥʷʤ ʨʦʟʨʷʜʫ (ʨʽʩ.2.3). ɺ ʥʽʡ ʩʠʛʥʘʣ 1 ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʚʭʦʜʽ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʫʭʦʤ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʚʽʜ ʩʫʩʽʜʥʴʦʛʦ ʧʘʣʘʶʯʦʛʦ ʧʨʦʤʽʞʢʫ. 

ʉʠʛʥʘʣ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʚʭʦʜʽ ɺʍ2 ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʢʝʨʫʶʯʦʛʦ ʩʠʛʥʘʣʫ. 

ʉʠʛʥʘʣ ʥʘ ʚʠʭʦʜʽ ï ʧʨʦ ʚʠʥʠʢʥʝʥʥʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽ ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ. ɿ ʤʘʣʶʥʢʘ ʚʠʧʣʠʚʘʻ, ʱʦ ʪʨʠʛʝʨ ʙʫʜʝ ʧʝʨʝʭʦʜʠʪʠ ʚ ʩʪʘʥ 1=Q  

(ʽʥʜʠʢʘʪʦʨʥʠʡ ʝʣʝʤʝʥʪ ʚʢʣʶʯʝʥʠʡ) ʪʽʣʴʢʠ ʧʨʠ ʟʙʽʛʫ ʩʠʛʥʘʣʽʚ ʥʘ ɺX1 ʪʘ ɺʍ2, ʘ ʚ 

ʩʪʘʥ ̔ 0=Q  (ʥ̔ʜʠʢʘʪʦʨʥʠʡ ʝʣʝʤʝʥʪ ʚʠʤʢʥʝʥʠʡ) ï ʧʨʠ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ ʥʘ ɺʍ2. ʏʝʨʝʟ 

ʪʝ, ʱʦ ʚʧʣʠʚ ʧʨʦʤʽʞʢʫ ʥʘ ʩʫʩʽʜʥʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʡʦʛʦ ʚʢʣʶʯʝʥʥʷ ʪʘ 

ʚʠʢʣʶʯʝʥʥʷ, ʚ ʣʦʛʽʯʥʫ ʩʭʝʤʫ ʤʽʞ ʪʨʠʛʝʨʦʤ ʪʘ ʥʘʩʪʫʧʥʦ ʁ ʢʦʤʽʨʢʦʶ ʚʚʝʜʝʥʠʡ 

ʝʣʝʤʝʥʪ ʟʘʪʨʠʤʢʠ. ʇʦʩʣʽʜʦʚʥʦ ʟ'ʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ɽʃʉ ʫʪʚʦʨʶʶʪʴ ʣʦʛʽʯʥʫ ʩʭʝʤʫ 

ʚʩʴʦʛʦ ʧʨʠʣʘʜʫ ʟ ʥʘʧʨʘʚʣʝʥʠʤ ʧʝʨʝʥʝʩʝʥʥʷʤ ʨʦʟʨʷʜʫ. ɺʩʽ ɽʃʉ ʟ'ʻʜʥʫʶʪʴʩʷ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦ ʚʠʭʽʜ ʟ ʢʦʞʥʦʶ ɽʃʉ ʥʘʜʭʦʜʠʪʴ ʥʘ ɺʍ1 ʜʚʦʭ ʘʙʦ ʦʜʥʽʻʾ ʟ ʩʫʩʽʜʥʽʭ ɽʃʉ. 

 

ʈʠʩ. 2.3. ɽʢʚʽʚʘʣʝʥʪʥʘ ʣʦʛʽʯʥʘ ʩʭʝʤʘ ʣʽʯʠʣʴʥʦʛʦ ʧʨʦʤʽʞʢʫ ʧʨʠʣʘʜʫ ʟ ʧʝʨʝʥʝʩʝʥʥʷʤ 

ʨʦʟʨʷʜʫ. 

 

ʈʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʽ ʩʧʦʩʦʙʠ ʥʘʧʨʷʤʣʝʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʨʷʜʫ. ɼʣʷ 

ʧʨʦʩʪʦʪʠ ʚʽʟʴʤʝʤʦ ʪʨʠ ʦʭʦʧʣʝʥ ̔ʚʥʫʪʨʽʰʥʽʤʠ ʟʚ'ʷʟʢʘʤʠ ʧʨʦʤ̔ʞʢʠ (ʨʽʩ. 2.4). ɸʥʦʜ 

ʜʣʷ ʚʩʽʭ ʧʨʦʤʽʞʢʽʚ ʻ ʟʘʛʘʣʴʥʠʤ, ʢʘʪʦʜʠ ʨʦʟʜʽʣʴʥʽ. ʊʘʢʘ ʩʪʨʫʢʪʫʨʘ ʥʘʟʠʚʘʻʪʴʩʷ 

ʙʘʛʘʪʦʢʘʪʦʜʥʦ  ʁʩʠʩʪʝʤʦʶ. ʋ ʙʘʛʘʪʦʘʥʦʜʥʡ̔ ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʦʜʽʚ ʟʘʛʘʣʴʥʠʤ  ̒ʢʘʪʦʜ, ʘ 

ʨʦʟʜʽʣʴʥʠʤʠ, ʪʘʢʠʤʠ, ʱʦ ʧʝʨʝʥʦʩʷʪʴ, ʝʣʝʢʪʨʦʜʘʤʠ ʻ ʘʥʦʜʠ. 
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ʇʝʨʝʥʝʩʝʥʥʷ ʨʦʟʨʷʜʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʨʦʟʨʷʜ 

ʛʦʨʠʪʴ ʘ ʧʨʦʤʽʞʢʫ iKA- . ɿʘʨʷʜʞʝʥʽ ʯʘʩʪʠʥʢʠ ʟ ʥʴʦʛʦ ʧʨʦʥʠʢʘʶʪʴ ʚ ʧʨʦʤʽʞʢʠ 

1-- iKA  ʪʘ 1+- iKA . ʎʠʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʽʚʝʥʴ ʩʠʛʥʘʣʫ 1 ʥʘ ɺʍ1, ʱʦ ʧʨʠʟʚʦʜʠʪʴ .ʜʦ 

ʟʥʠʞʝʥʥ ̫ʥʘʧʨʫʛʠ ʟʘʧʘʣʶʚʘʥʥʷ. ʇʨʠ ʧʦʜʘʯʽ ʩʠʛʥʘʣʫ 1 ʥʘ ɺʍ2 ʧʨʦʤʽʞʢʫ 1-- iKA , ʚ̔ ʥ 

ʟʘʧʘʣʶʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʟʘ ʜʚʦʤʘ ʚʭʦʜʘʤ ʟʙʽʛʘʶʪʴʩʷ ʨʽʚʥʽ 1. ʇʨʦʤʽʞʦʢ 1-- iKA  ʥʝ 

ʟʘʧʘʣʶʻʪʴʩʷ ʫ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʥʘ ʡʦʛʦ ʚʭʦʜʽ ɺʍ2 ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʨʦʟʨʷʜ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚʽʜ ʧʨʦʤʽʞʢʫ iKA-  ʜʦ 1+- iKA . 

 

ʈʠʩ. 2.4. ʄʦʞʣʠʚʽ ʩʧʦʩʦʙʠ ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʨʷʜʫ ʘ) ʩʠʛʥʘʣʠ ʧʦ ɺʍ1 ʧʨʦʭʦʜʷʪʴ 

ʥʘ ʜʚʘ ʩʫʩʽʜʥʽʭ ʧʨʦʤʽʞʢʠ, ʙ) ʩʠʛʥʘʣ ʧʦ ɺʍ1 ʧʨʦʭʦʜʠʪʴ ʥʘ ʦʜʠʥ ʩʫʩʽʜʥʽʡ ʧʨʦʤʽʞʦʢ, 

ʩʠʛʥʘʣʠ ʧʦ ɺʍ2 ʧʦʜʘʶʪʴʩʷ ʥʘ ʦʙʠʜʚʘ, ʚ) ʩʠʛʥʘʣ ʧʦ ɺʍ1 ʧʨʦʭʦʜʠʪʴ ʥʘ ʦʜʠʥ ʩʫʩʽʜʥʽʡ 

ʧʨʦʤʽʞʦʢ. 

 

ɹʘʛʘʪʦʢʘʪʦʜʥʘ ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʜʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʢʘʪʦʜʘ ʤʦʞʝ ʤʘʪʠ 

ʩʠʤʝʪʨʠʯʥʽ ʘʙʦ ʥʘʧʨʷʤʣʝʥʽ ʢʘʪʦʜʠ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʧʦʜʘʻʪʴʩʷ 

ʥʘ ʦʙʠʜʚʘ ʩʫʩʽʜʥʽʭ ʧʨʦʤʽʞʢʠ. ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ, ʟʘʚʜʷʢʠ ʩʧʝʮʽʘʣʴʥʡ̔ ʬʦʨʤʽ 

ʝʣʝʢʪʨʦʜʽʚ, ʣʠʰʝ ʥʘ ʦʜʠʥ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʶʪʴ ʪʘʢʽ ʤʦʞʣʠʚʽ ʚʠʧʘʜʢʠ ʥʘʧʨʷʤʣʝʥʦʛʦ 

ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʨʷʜʫ ʥʘ ʧʨʦʤ̔ʞʢʠ, ʩʫʩʽʜʥʽ ʟ ʚʢʣʶʯʝʥʠʤ. 

ï ʇʨʠ ʩʠʤʝʪʨʠʯʥʠʭ ʢʘʪʦʜʘʭ ʩʠʛʥʘʣ ʟ ʚʠʭʦʜʫ ʧʘʣʘʶʯʦʛʦ ʧʨʦʤʽʞʢʫ ʥʘʜʭʦʜʠʪʴ 

ʥʘ ɺʍ1 ʦʙʦʭ ʩʫʩʽʜʥʽʭ ʧʨʦʤʽʞʢʽʚ. ʊʦʤʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʧʨʷʤʣʝʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ 

ʨʦʟʨʷʜʫ ʩʣʽʜ ʧʦʜʘʚʘʪʠ ʩʠʛʥʘʣ ʥʘ ɺʍ2 ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʟ ʩʫʩʽʜʥʽʭ ʧʨʦʤʽʞʢʽʚ (ʨʠʩ. 2.4 ʘ). 

ï ʇʨʠ ʥʘʧʨʷʤʣʝʥʠʭ ʢʘʪʦʜʘʭ ʩʠʛʥʘʣ ʟ ʚʠʭʦʜʫ ʥʘʜʭʦʜʠʪʴ ʥʘ ʚʭʽʜ ɺʍ1 ʪʽʣʴʢʠ 

ʦʜʥʦʛʦ ʟ ʩʫʩʽʜʥʽʭ ʧʨʦʤʽʞʢʽʚ. ʊʦʜʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʧʨʷʤʣʝʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ 

ʨʦʟʨʷʜʫ ʤʦʞʥʘ ʧʦʜʘʚʘʪʠ ʩʠʛʥʘʣ ʥʘ ɺʍ2 ʘʙʦ ʦʙʦʭ ʩʫʩʽʜʥʽʭ ʧʨʦʤʽʞʢʽʚ (ʨʠʩ. 2.4 ʙ), ʘʙʦ 

ʪʽʣʴʢʠ ʦʜʥʦʛʦ (ʨʠʩ. 2.4 ʚ). 

ï ʇʨʠ ʩʠʤʝʪʨʠʯʥʠʭ ʢʘʪʦʜʘʭ ʥʘʧʨʷʤ ʧʝʨʝʥʝʩʝʥʥʷ ʤʦʞʥʘ ʤʽʥʷʪʠ, ʪʦʙʪʦ 

ʤʦʞʣʠʚʠʡ ʨʝʚʝʨʩ ʟʩʫʚʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʥʫʪʨʽʰʥʽ ʩʠʛʥʘʣʠ ʥʘʜʭʦʜʷʪʴ 
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ʚʽʜʨʘʟʫ ʥʘ ʜʚʘ ʩʫʩʽʜʥʽ ʟ ʧʘʣʘʶʯʠʤ ʧʨʦʤʽʞʢʠ. ʇʨʠ ʥʝʩʠʤʝʪʨʠʯʥʠʭ ʢʘʪʦʜʘʭ ʨʝʚʝʨʩ 

ʥʝʤʦʞʣʠʚʠʡ, ʦʩʢʽʣʴʢʠ ʚʥʫʪʨʽʰʥʽʡ ʩʠʛʥʘʣ ʥʘʜʭʦʜʠʪʴ ʪʽʣʴʢʠ ʥʘ ʦʜʠʥ ʩʫʩʽʜʥʽʡ 

ʧʨʦʤʽʞʦʢ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʩʧʨʘʚʘ (ʨʠʩ. 2.4 6). 

ɿʘʚʜʷʢʠ ʟʘʟʥʘʯʝʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʛʘʟʦʨʦʟʨʷʜʥʦʛʦ ʧʨʦʤʽʞʢʫ ʐɼɯ ʤʘʶʪʴ 

ʰʠʨʦʢʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʽ ʚ ʜʘʥʠʡ ʯʘʩ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ 

ʦʩʥʦʚʥʠʤʠ ʦʟʥʘʢʘʤʠ: 

ï ʐɼɯ ʟ ʥʝʨʦʟʜʽʣʝʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚʽʜʣʽʢʫ ʪʘ ʽʥʜʠʢʘʮʽʾ. ɺʦʥʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʚʠʧʘʜʢʽʚ, .ʢʦʣʠ ʦʧʝʨʘʪʦʨ ʧʦʚʠʥʝʥ ʙʘʯʠʪʠ ʥʝ ʪʽʣʴʢʠ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ, ʘʣʝ ʽ 

ʡʦʛʦ ʜʠʥʘʤʽʢʫ. 

ï ʐɼɯ ʟ ʨʦʟʜʽʣʝʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚʽʜʣʽʢʫ ʪʘ ʽʥʜʠʢʘʮʽʾ ʟ ʦʧʝʨʘʪʠʚʥʦʶ ʧʘʤ'ʷʪʪʶ. 

ʇʨʠʟʥʘʯʝʥʽ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʦʧʝʨʘʪʦʨʫ ʧʦʪʨʽʙʥʽ ʦʩʪʘʪʦʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ. 

 

2.3.2. ʐɼɯ ɿ ʅɽʈʆɿɼɯʃɽʅʀʄʀ ʉʀʉʊɽʄɸʄʀ ɺɯɼʃɯʂʋ ʊɸ ɯʅɼʀʂɸʎɯɰ 

ɼɽʂɸʊʈʆʅʅʆɻʆ ʊʀʇʋ 

ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʧʨʠʣʘʜʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʣʽʯʠʣʴʥʦ-ʽʥʜʠʢʘʪʦʨʥʽ ʜʝʢʘʪʨʦʥʠ. ɯʩʥʫʻ 

ʜʦʩʪʘʪʥ ̫ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʪʠʧʽʚ ʜʝʢʘʪʨʦʥʚ̔, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʝʣʝʢʪʨʠʯʥʠʤʠ ʽ ʩʚʽʪʣʦʪʝʭʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʤʽʥʥʦʩʪʽ ʚʩ ̔ ʜʝʢʘʪʨʦʥʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʢʦʥʩʪʨʫʢʪʠʚʥʫ 

ʩʭʝʤʫ: 

ï ʚʦʥʠ ʤʽʩʪʷʪʴ ʟʘʛʘʣʴʥʠʡ ʝʣʝʢʪʨʦʜ, ʥʘʚʢʦʣʦ ʷʢʦʛʦ ʨʦʟʪʘʰʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʝʣʝʢʪʨʦʜʽʚ ʜʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʨʷʜʫ, 

ï ʜʝʢʘʪʨʦʥʠ ʤʘʶʪʴ ʚʽʜʢʨʠʪʫ ʜʦ̔ʜʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʪʦʙʪʦ ʛʘʟʦʚʠʡ ʧʨʦʤʽʞʦʢ ʚ 

ʥʠʭ ʤʽʞ ʨʽʟʥʦʧʦʣʷʨʥʠʤʠ ʝʣʝʢʪʨʦʜʘʤʠ ʷʚʣʷʻ ʩʦʙʦʶ ʚʽʣʴʥʠʡ ʧʨʦʩʪʽʨ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ ʜʚʦʭʽʤʧʫʣʴʩʥʠʡ ʙʘʛʘʪʦʢʘʪʦʜʥʠʡ ʜʝʢʘʪʨʦʥ ʟ ʢʨʫʛʣʦʶ 

ʰʢʘʣʦʶ. 

ʌʨʘʛʤʝʥʪ ʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʜʚʦʭʽʤʧʫʣʴʩʥʦʛʦ ʜʝʢʘʪʨʦʥʘ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 2.5. ʋ 

ʥʝʾ ʚʭʦʜʷʪʴ ɽʃʉ, ʢʦʤʽʨʢʘ ɸɹʆ-ʅɯ. ɽʃʉ ʟ ʥʦʤʝʨʘʤʠ 2 ʪʘ 5 ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʽʥʜʠʢʘʪʦʨʥʠʭ ʧʨʦʤʽʞʢʽʚ, ʘ 1, 3 ʪʘ 4 ï ʜʦ ʧʜ̔ʢʘʪʦʜʥʠʭ ʪʘ ʚʠʢʦʥʫʶʪʴ ʜʦʧʦʤʽʞʥʽ 

ʬʫʥʢʮʽʾ. ʅʘʧʨʷʤʣʝʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʨʷʜʫ ʚ ʪʘʢʽʡ ʩʭʝʤʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ 
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ʯʠʥʦʤ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʚʢʣʶʯʝʥʘ ʢʦʤʽʨʢʘ 2 (ɽʃʉ2). ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʘ ʰʠʥʽ ɸ 

ʨʽʚʝʥʴ ʩʠʛʥʘʣʫ ʚʽʜʧʦʚʽʜʘʻ 1, ʘ ʥʘ ʰʠʥʘʭ ɹ ʽ ɺ ï 0. ɽʃʉ2 ʤʘʻ ʜʚ̔ ʚʥʫʪʨʽʰʥʽ ʟʚ'ʷʟʢʠ ʟ 

ɽʃʉ1 ʪʘ ʟ ɽʃʉɿ, ʧʦ ʷʢʠʭ ʥʘʜʭʦʜʷʪʴ ʩʠʛʥʘʣʠ 1. 

 

ʈʠʩ. 2.5. ʃʦʛʽʯʥʘ ʩʭʝʤʘ ʜʚʫʭʽʤʧʫʣʴʩʥʦʛʦ ʜʝʢʘʪʨʦʥʘ ʟ ʩʠʤʝʪʨʠʯʥʠʤʠ ʢʘʪʦʜʘʤʠ. 

 

ʗʢʱʦ ʟ ʧʨʠʭʦʜʦʤ ʣʽʯʠʣʴʥʦʛʦ ʽʤʧʫʣʴʩʫ ʥʘ ʩʭʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʜʝʢʘʪʨʦʥʫ 

ʟ'ʷʚʠʪʴʩʷ ʩʠʛʥʘʣ 1, ʚʽʥ ʥʘʜʽʡʜʝ ʥʘ ɽʃʉɿ ʪʘ ʥʝ ʧʝʨʝʜʘʚʘʪʠʤʝʪʴʩʷ ʥʘ ɽʃʉ1. ɺ 

ʨʝʟʫʣʴʪʘʪ ̔ ʥʘ ɽʃʉɿ ʩʠʛʥʘʣ 1 ʙʫʜʝ ʧʨʠʩʫʪʥʽʡ ʥʘ ʜʚʦʭ ʚʭʦʜʘʭ ʽ ʢʦʤʽʨʢʘ ɽʃʉɿ 

ʚʢʣʶʯʠʪʴʩʷ. ʇʦʷʚʘ ʩʠʛʥʘʣʫ 1 ʥʘ ʰʠʥ ̔ɹ ʟʥʽʤʘ ̒ʡʦʛʦ ʥʘ ʰʠʥʽ ɸ (ʯʝʨʝʟ ʢʦʤʽʨʢʫ ɸɹʆ-

ʅɯ). 

ɿ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʠʭʦʜʫ ɽʃʉɿ ʩʠʛʥʘʣ 1 ʙʫʜʝ ʥʘʜʭʦʜʠʪʠ ʥʘ ɽʃʉ2 ʪʘ ɽʃʉ4. 

ʉʭʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʚʠʜʘ ̒ʩʠʛʥʘʣ 1 ʦʙʤʝʞʝʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʥʘ ʰʠʥʫ ɹ. ʇʦ ʟʘʢʽʥʯʝʥʥ ʁ

ʤ̔ʧʫʣʴʩʫ ʥʘ ʰʠʥʽ ɹ ʩʠʛʥʘʣ ʚʽʜʨʘʟʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʘ ʰʠʥʽ ɺ, ʘ ʦʪʞʝ, ʥʘ ɽʃʉ4, ɽʃʉ1 ʽ 

ʪ. ʜ. ʅʘ ɽʃʉ4 ʩʠʛʥʘʣ ʧʨʠʩʫʪʥʽʡ ʥʘ ʜʚʦʭ ʚʭʦʜʘʭ, ʥʘ ɽʃʉ1 ï ʥʘ ʦʜʥʦʤʫ, ʪʦʤʫ 

ʚʢʣʶʯʘʻʪʴʩʷ ɽʃʉ4 ʽ ʚʠʤʠʢʘʻʪʴʩʷ ɽʃʉɿ. ʊʨʠʚʘʣʽʩʪʴ ʽʤʧʫʣʴʩʫ ʥʘ ɽʃʉ4 ʪʘʢʦʞ 

ʦʙʤʝʞʝʥʘ. ʊʦʤʫ ʧʽʩʣ̫ ʧʨʠʧʠʥʝʥʥʷ ʽʤʧʫʣʴʩʫ ʥʘ ʰʠʥʽ ɺ ʥʘ ʠhʥ̔ ɸ ʟ'ʷʚʠʪʴʩʷ ʩʠʛʥʘʣ 1. 

ʉʠʛʥʘʣ 1 ʙʫʜʝ ʥʘʜʭʦʜʠʪʠ ʥʘ ʚʩ ̔ʽʥʜʠʢʘʪʦʨʥʽ ʢʦʤʽʨʢʠ. ʆʜʥʘʢ ʪʽʣʴʢʠ ʚ ɽʃʉ5 ʩʠʛʥʘʣʠ 1 

ʟʙʽʛʘʶʪʴʩʷ ʟʘ ʜʚʦʤʘ ʚʭʦʜʘʤʠ, ʪʦʤʫ ʚʢʣʶʯʘʻʪʴʩʷ ɽʃʉ5, ʘ ʟʛʘʩʥʝ ɽʃʉ4. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʨʷʤʦʚʘʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʚʢʣʶʯʝʥʦʛʦ ʩʪʘʥʫ ʢʦʤʽʨʦʢ. ʂʦʤʽʨʢʠ 2 ʪʘ 5 

ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʫ ʚʢʣʶʯʝʥʦʤʫ ʩʪʘʥʽ ʩʢʽʣʴʢʠ ʟʘʚʛʦʜʥʦ ʜʦʚʛʦ, ʪʦʙʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ ʚʢʣʶʯʝʥʦʛʦ ʩʪʘʥʫ. ʊʦʤʫ ʚʩʽ ʜʝʥʘʪʨʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʠʣʘʜʽʚ ʟ 

ʚʙʫʜʦʚʘʥʦʶ ʦʧʝʨʘʪʠʚʥʦʶ ʧʘʤ'ʷʪʪ .ʁ 

ʂʦʥʩʪʨʫʢʮʽʷ ʧʨʠʣʘʜʫ, ʚʠʢʦʥʘʥʘ ʥʘ ʦʩʥʦʚʽ ʜʘʥʦʾ ʣʦʛʽʯʥʦʾ ʩʭʝʤʠ, ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ. 2.6 ʘ, ʘ ʩʭʝʤʘ ʚʢʣʶʯʝʥʥʷ ï ʥʘ ʨʠʩ. 2.6 ʙ. ɽʣʝʢʪʨʦʜʥʘ ʩʠʩʪʝʤʘ ʤʽʩʪʠʪʴ ʥʽʢʝʣʝʚʠʡ 

ʜʠʩʢʦʚʠʡ ʘʥʦʜ ʽ ʪʨʠ ʢʘʪʦʜʘ, ʢʦʞʥʠʡ ʟ ʢʘʪʦʜʽʚ ʷʚʣʷʻ ʩʦʙʦʶ ʛʨʫʧʠ ʧʦ 10 ʧʘʨʘʣʝʣʴʥʠʭ 
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ʪhʠʨʢ̔ʚ. ɺʩʴʦʛʦ ʢʘʪʦʜʽʚ 30. ʂʨʽʤ ʽʥʜʠʢʘʪʦʨʥʠʭ ʢʘʪʦʜʽʚ ʻ ʜʚ ̔ʛʨʫʧʠ ʧʜ̔ʢʘʪʦʜʚ̔ 1ʇʂ 

ʪʘ 2ʇʂ. ʅʘʷʚʥʽʩʪʴ ʜʚʦʭ ʧʜ̔ʢʘʪʦʜʚ̔ ʚ ʢʦʞʥʽʡ ʛʨʫʧʽ ʜʚʦʭʽʤʧʫʣʴʩʥʦʛʦ ʜʝʢʘʪʨʦʥʘ 

ʜʠʢʪʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʨʷʜʫ ʧʦ 

ʝʣʝʢʪʨʦʜʘʤ ʧʨʠʣʘʜʫ. ʇʦʪʨʽʙʥʘ ʥʘʧʨʷʤʣʝʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʭʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ. 

 

ʈʠʩ. 2.6. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʟôʻʜʥʘʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʜʚʦʭ̔ʤʧʫʣʴʩʥʦʛʦ 

ʜʝʢʘʪʨʦʥʘ  ̔ʩʭʝʤʘ ʚʢʣʶʯʝʥʥ̫ . 

 

ɿʘʧʦʚʥʶʻʪʴʩʷ ʧʨʠʣʘʜ ʩʫʤʽʰʰʶ ʛʝʣʽʶ ʟ ʥʝʦʥʦʤ ʘʙʦ ʛʝʣʽʶ ʟ ʚʦʜʥʝʤ. ʈʽʜ 

ʥʘʧʦʚʥʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʦ  ʁ ʰʚʠʜʢʽʩʪʶ ʚʽʜʣʽʢʫ ʪʘ ʪʝʨʤʽʥʦʤ ʩʣʫʞʙʠ 

ʧʨʠʣʘʜʫ ʟʘ ʫʤʦʚʠ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʾ ʷʩʢʨʘʚʦʩʪʽ ʩʚʽʪʣʦʚʦʾ ʧʣʷʤʠ ʥʘ ʰʢʘʣʽ 

ʧʨʠʣʘʜʫ. ʇʨʠ ʚʢʣʶʯʝʥʥʽ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ aE  ʤʽʞ ʘʥʦʜʦʤ ʽ ʦʜʥʠʤ ʟ ʽʥʜʠʢʘʪʦʨʥʠʭ 

ʢʘʪʦʜʽʚ, ʥʘʧʨʠʢʣʘʜ, 4K  ʟʘʧʘʣʶʻʪʴʩʷ ʨʦʟʨʷʜ. ʅʘʧʨʫʛʘ ʤʽʞ ʘʥʦʜʦʤ ʽ ʢʘʪʦʜʦʤ 

ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʥʘʧʨʫʛʠ ʛʦʨʽʥʥʷ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ. ɿʘʨʷʜʞʝʥʽ ʯʘʩʪʠʥʢʠ, 

ʤʝʪʘʩʪʘʙʽʣʴʥ ̔ʘʪʦʤʠ, ʬʦʪʦʥʠ ʟ ʨʦʟʨʷʜʥʦʛʦ ʧʨʦʤʽʞʢʫ 4KA-  ʧʨʦʥʠʢʘʶʪʴ ʚ ʩʫʩʽʜʥʽ 

ʧʨʦʤʽʞʢʠ ʽ ʟʥʠʞʫʶʪʴ ʾʭ ʥʘʧʨʫʛʫ ʟʘʧʘʣʶʚʘʥʥʷ. 

ʂʽʣʴʢʽʩʪʴ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, ʱʦ ʧʨʦʥʠʢʘʶʪʴ ʚ ʧʨʦʤʽʞʦʢ ʘʥʦʜ-ʢʘʪʦʜ, 

ʟʤʝʥʰʫʻʪʴʩʷ ʟ ʚʽʜʩʪʘʥʥʶ. ʊʦʤʫ ʚʽʜʜʘʣʝʥʽ ʧʨʦʤʽʞʢʠ ʤʝʥʰ ʧʽʜʛʦʪʦʚʣʝʥʠʡ, ʥʽʞ 

ʩʫʩʽʜʥʽ ʟ ʧʘʣʘʶʯʠʤ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʾʭ ʥʘʧʨʫʛʘ ʟʘʧʘʣʶʚʘʥʥʷ ʚʠʝɦ. ʅʘ ʢʘʪʦʜʠ ʧʦʜʘʥʝ 

ʧʦʟʠʪʠʚʥʝ ʟʤ̔ʱʝʥʥʷ 30 ï 40 ɺ. ʊʦʤʫ ʨʦʟʨʷʜ ʥʘ ʧʽʜʢʘʪʦʜʘʭ ʚʠʥʠʢʥʫʪʠ ʥʝ ʤʦʞʝ. 

ɯʤʧʫʣʴʩ, ʱʦ ʧʽʜʣʷʛʘʻ ʚʽʜʣʽʢʫ, ʥʘʜʭʦʜʠʪʴ ʥʘ ʩʭʝʤʫ ʢʝʨʫʚʘʥʥʷ, ʷʢʘ ʚʠʨʦʙʣʷʻ ʜʚʘ 

ʧʦʩʣʽʜʦʚʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʽʤʧʫʣʴʩʠ, ʘʤʧʣʽʪʫʜʘ ʷʢʠʭ ʙʣ̔ʴhʝ ʥʘʧʨʫʛʠ ʟʩʫʚʫ. ʇʝʨʰʠʡ ʟ 

ʥʠʭ ʧʦʜʘʻʪʴʩʷ ʥʘ ʧʜ̔ʢʘʪʦʜ 1ʇʂ ʽ ʡʦʛʦ ʧʦʪʝʥʮʽʘʣ ʩʪʘʻ ʪʘʢʠʤ, ʱʦ  ̒ ʤʦʞʣʠʚʠʤ 

ʚʠʥʠʢʥʝʥʥʷ ʨʦʟʨʷʜʫ ʤʽʞ ʘʥʦʜʦʤ ɸ ʽ ʧʽʜʢʘʪʦʜʦʤ 1ʇʂ. ɸʣʝ ʟ ʫʩʽʭ ʰʪʠʨʢʽʚ ʧ̔ʜʢʘʪʦʜʫ 

ʧʝʨʝʚʘʞʥʽ ʫʤʦʚʠ ʤʘʻ ʪhʠʨʦʢ 4ô, ʯʝʨʝʟ ʪʝ, ʚʽʥ ʦʪʦʯʝʥʠʡ ʽʦʥʽʟʦʚʘʥʠʤ ʛʘʟʦʤ. ʊʦʤʫ 
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ʨʦʟʨʷʜ ʧʝʨʝʥʦʩʠʪʴʩʷ ʟʽ ʰʪʠʨʢʘ 4 ʥʘ hʪʠʨʦʢ 4ô. ɻʦʨʽʪʠ ʦʜʥʦʯʘʩʥʦ ʥʘ ʜʚʘ ʩʫʩʽʜʥʽʭ 

ʢʘʪʦʜʠ (4 ʪʘ 4ô) ʨʦʟʨʷʜ ʧʨʠ ʟʘʛʘʣʴʥʦʤʫ ʘʥʦʜʽ ʥʝ ʤʦʞʝ, ʪʦʤʫ ʧʨʠ ʟʥʠʞʝʥʥʽ ʧʦʪʝʥʮʽʘʣʫ 

ʢʘʪʦʜʘ, ʥʘ ʷʢʠʡ ʧʝʨʝʡʰʦʚ ʨʦʟʨʷʜ, ʟʥʠʞʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʽ ʧʦʪʝʥʮʽʘʣ ʘʥʦʜʘ. ɸ ʮʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʘʥʦʜʦʤ ʽ ʢʘʪʦʜʦʤ, ʟ ʷʢʦʛʦ ʧʽʰʦʚ 

ʨʦʟʨʷʜ, ʩʪʘʻ ʤʝʥʝh ʥʘʧʨʫʛʠ ʛʦʨʽʥʥʷ ʨʦʟʨʷʜʫ. ʂʘʪʦʜ 4 ʧʝʨʝʩʪʘʻ ʛʦʨʽʪʠ. 

ʇʦ ʟʘʢʽʥʯʝʥʥ ʁʧʝʨʰʦʛʦ ʽʤʧʫʣʴʩʫ ʥʘ ʚʠʭʦʜʽ ʩʭʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ 

ʜʨʫʛʠʡ ʥʝʛʘʪʠʚʥʠʡ ʽʤʧʫʣʴʩ, ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʥʘ ʧʽʜʢʘʪʦʜ 2ʇʂ. ɿ ʫʩʽʭ ʰʪʠʨʢʽʚ ʮʴʦʛʦ 

ʧʜ̔ʢʘʪʦʜʘ ʰʪʠʨʦʢ 4 ʤʘʻ ʧʝʨʝʚʘʞʥʽ ʫʤʦʚʠ ʚʠʥʠʢʥʝʥʥʷ ʨʦʟʨʷʜʫ, ʦʩʢʽʣʴʢʠ ʚʽʥ 

ʦʪʦʯʝʥʠʡ ʽʦʥʽʟʦʚʘʥʠʤ ʛʘʟʦʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʷʜ ʟʽ ʰʪʠʨʢʘ 4ô ʧʜ̔ʢʘʪʦʜʘ 1ʇʂ ʧʝʨʝʢʠʥʝʪʴʩʷ ʥʘ ʰʪʠʨʦʢ 4ôô 

ʧ̔ʜʢʘʪʦʜʘ 2ʇʂ. ʇʦ ʟʘʢʽʥʯʝʥʥʽ ʜʨʫʛʦʛʦ ʽʤʧʫʣʴʩʫ ʚʠʥʠʢʘʶʪʴ ʧʦʯʘʪʢʦʚʽ ʫʤʦʚʠ, ʘʣʝ 

ʪʝʧʝʨ ʚ ʧʝʨʝʚʘʞʥʦʤʫ ʩʪʘʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʰʪʠʨʦʢ 5. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʽʷ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ, ʱʦ ʧʽʜʣʷʛʘʻ ʚʽʜʣʽʢʫ, ʯʝʨʝʟ ʩʭʝʤʫ 

ʢʝʨʫʚʘʥʥʷ ʧʝʨʝʚʝʣʘ ʩʪʘʥ ʛʦʨʽʥʥʷ ʰʪʠʨʢʘ 4 ʫ ʩʪʘʥ 5 ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʢʘʪʦʜʘ. ʈʦʟʨʷʜ 

ʟʘʪʨʠʤʫʻʪʴʩʷ ʧʘ ʽʥʜʠʢʘʪʦʨʥʦʤʫ ʢʘʪʦʜʽ ɯʂ ʜʦ ʧʨʠʭʦʜʫ ʥʘʩʪʫʧʥʦʛʦ ʚʽʜʣʽʢʦʚʦʛʦ 

ʽʤʧʫʣʴʩʫ, ʷʢ ʟʘʚʛʦʜʥʦ ʜʦʚʛʦ, ʧʦʢʠ ʧʦʜʘʻʪʴʩʷ ʞʠʚʣʝʥʥʷ (ʨʝʞʠʤ ʩʪʦʷʥʥʷ ʨʦʟʨʷʜʫ). 

ʇʨʘʢʪʠʯʥʦ ʮʝʡ ʯʘʩ ʦʙʤʝʞʝʥʠʡ ʯʝʨʝʟ ʢʘʪʦʜʥʝ ʨʦʟʧʠʣʝʥʥʷ. ʋ ʛʨʫʧʽ ʽʥʜʠʢʘʪʦʨʥʠʭ 

ʢʘʪʦʜʽʚ ʻ ʥʫʣʴʦʚʠʡ ʰʪʠʨʦʢ 0K , ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʧʦʪʝʥʮʽʘʣʦʤ ʢʘʪʦʜʘ ɯʂ ʙʝʟ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʥʠʤ. ʇʨʠ ʩʢʠʜʘʥʥʽ ʛʦʨʽʥʥʷ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʥʫʣʴʦʚʽʡ 

ʰʪʠʨʦʢ. ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʢʦʞʥʠʭ 10 ʽʤʧʫʣʴʩʽʚ ʰʪʠʨʦʢ 0 ʟʘʛʦʨʷʻʪʴʩʷ ʟʥʦʚʫ. ɿ 

ʧʨʠʭʦʜʦʤ ʨʦʟʨʷʜʫ ʥʘ ʦʧʦʨʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʡʦʛʦ ʣʘʥʮʶʟʽ ʟ'ʷʚʣʷʻʪʴʩʷ ʚʠʭʽʜʥʠʡ 

ʽʤʧʫʣʴʩ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʝʢʘʪʨʦʥ ʻ ʧʝʨʝʨʘʭʫʥʢʦʚʠʤ ʧʨʠʩʪʨʦʻʤ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʜʽʣʝʥʥʷ 10. ʇʨʠ ʟʤʽʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽʤʧʫʣʴʩʽʚ, ʱʦ ʚʚʦʜʷʪʴʩʷ ʚ ʛʨʫʧ ̔ʧ̔ʜʢʘʪʦʜʚ̔, ʘ 

ʩʘʤʝ, ʧʨʠ ʚʚʝʜʝʥʥʽ ʩʧʦʯʘʪʢʫ ʽʤʧʫʣʴʩʫ ʥʘ ʧʜ̔ʢʘʪʦʜ 2ɯʂ, ʘ ʧʦʪʽʤ 1ʇʂ ʤʦʞʥʘ ʟʤʽʥʠʪʠ 

ʥʘʧʨʷʤ ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʨʷʜʫ ʥʘ ʧʨʦʪʠʣʝʞʥʠʡ. ʊʘʢʠʤ ʰʣʷʭʦʤ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ 

ʨʝʚʝʨʩ ʨʘʭʫʥʢʫ. ʆʧʠʩʘʥʠʡ ʜʝʢʘʪʨʦʥ ʚʝʣʴʤʠ ʧʨʦʩʪʠʡ ʧʦ ʢʦʥʩʪʨʫʢʮʽʾ, ʦʜʥʘʢ ʚʠʤʘʛʘʻ 

ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʜʚʦʭ ʟʩʫʥʫʪʠʭ ʧʦ ʬʘʟʽ ʽʤʧʫʣʴʩʽʚ, ʱʦ ʨʦʙʠʪʴ ʩʭʝʤʫ ʫʧʨʘʚʣʽʥʥʷ 

ʧʦʨʽʚʥʷʥʦ ʩʢʣʘʜʥʦʶ. ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʩʭʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʜʝʢʘʪʨʦʥʠ ʟ 

ʦʜʥʦʽʤʧʫʣʴʩʥʠʤ ʟʘʧʫʩʢʦʤ. 
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ʆʧʠʩʘʥʠʡ ʧʨʠʣʘʜ ʤʘʻ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʫ ʛʨʘʥʠʯʥʫ ʯʘʩʪʦʪʫ ʚʽʜʣʽʢʫ ʽʤʧʫʣʴʩʽʚ. 

ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʛʨʫʧ ʧʜ̔ʢʘʪʦʜʚ̔ ʨʦʟʨʷʜʫ ʧʦʪʨʽʙʝʥ ʯʘʩ 

ʜʣʷ ʧʝʨʝʭʦʜʫ ʟ ʦʜʥʦʛʦ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʢʘʪʦʜʘ ʥʘ ʽʥʰʠʡ. ʊʦʤʫ ʯʘʩʪʦʪʘ ʧʦ ʤʘʢʩʠʤʫʤʫ ʻ 

ʦʙʤʝʞʝʥʦʾ 

 
min

1

tK
frob= ,  

ʜʝ mint  ï ʤʽʥʽʤʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʢʝʨʫʶʯʠʭ ʽʤʧʫʣʴʩʽʚ, K  ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʜʽʚ 

(ʧ̔ʜʢʘʪʦʜʚ̔ ʪʘ ʢʘʪʦʜʽʚ), ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʧʝʨʝʥʝʩʝʥʥʽ ʨʦʟʨʷʜʫ ʥʘ ʦʜʥʫ ʧʦʟʠʮʽʶ 

(ʜʣʷ ʜʚʦʭʽʤʧʫʣʴʩʥʦʛʦ ʜʝʢʘʪʨʦʥʘ 3=K ). 

ɺʝʣʠʯʠʥʘ mint  ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʦʤ ʟʘʧʽʟʥʶʚʘʥʥʷ ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʨʷʜʫ ʟ ʢʘʪʦʜʘ 

ʥʘ ʢʘʪʦʜ, ʯʘʩʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʘʮʽʦʥʘʨʥʠʭ ʫʤʦʚ ʧʽʜʛʦʪʦʚʢʠ, ʯʘʩʦʤ ʚʽʜʥʦʚʣʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʾ ʤʽʮʥʦʩʪʽ ʧʨʦʤʽʞʢʫ. ɿ ʬʦʨʤʫʣʠ ʚʠʧʣʠʚʘʻ, ʦɦ ʦʜʥʠʤ ʽʟ ʰʣʷʭʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʨʦʙʦʯʦʾ ʯʘʩʪʦʪʠ ʻ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧ̔ʜʢʘʪʦʜʚ̔, ʱʦ ʦʙʫʤʦʚʠʣʦ ʧʦʷʚʫ 

ʜʝʢʘʪʨʦʥʚ̔ ʟ 2=K  ʪʘ 1=K . 

ʇʨʠʢʣʘʜʦʤ ʦʜʥʦʤ̔ʧʫʣʴʩʥʦʛʦ ʜʝʢʘʪʨʦʥʘ ʟ 2=K  ʻ ʧʨʠʣʘʜ ʟ ʥʘʧʨʷʤʣʝʥʠʤʠ 

ʢʘʪʦʜʘʤʠ. ʃʦʛʽʯʥʘ ʩʭʝʤʘ ʪʘʢʦʛʦ ʜʝʢʘʪʨʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.7. ʂʦʞʥʘ ʢʦʤʽʨʢʘ 

ʤʘʻ ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʟʚ'ʷʟʦʢ ʟ ʩʫʩʽʜʥʽʤʠ ʢʦʤʽʨʢʘʤʠ. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʣʘʜʫ ʪʘ ʬʦʨʤʘ ʢʘʪʦʜʘ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2.8. 

                             

ʈʠʩ. 2.7. ʃʦʛʽʯʥʘ ʩʭʝʤʘ ʜʝʢʘʪʨʦʥʘ ʟ 

ʥʘʧʨʷʤʣʝʥʠʤʠ ʝʣʝʢʪʨʦʜʘʤʠ. 

ʈʠʩ. 2.8. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʟôʻʜʥʘʥʥʷ ʝʣʝʢʪʨʦʜʽʚ 

ʜʝʢʘʪʨʦʥʘ ʟ ʥʘʧʨʷʤʣʝʥʠʤʠ ʢʘʪʦʜʘʤʠ 

ʘ) ʬʦʨʤʘ ʢʘʪʦʜʘ, ʙ) ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʢʘʪʦʜʽʚ, ʚ) ʩʭʝʤʘ ʚʢʣʶʯʝʥʥʷ. 

 

ʋ ʮʴʦʤʫ ʨʽʟʥʦʚʠʜʽ ʜʝʢʘʪʨʦʥʘ ʰʚʠʜʢʽʩʪʴ ʩʭʝʤʠ ʚʜʘʣʦʩʷ ʧʽʜʚʠʱʠʪʠ ʟʘ ʨʘʭʫʥʦʢ 

ʩʧʝʮʽʘʣʴʥʦʾ ʬʦʨʤʠ ʢʘʪʦʜʘ. ʂʘʪʦʜ ʚʠʢʦʥʫʻʪʴʩʷ ʢʨʶʢʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʱʦ ʩʧʨʠʷʻ 
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ʦʜʥʦʩʧʨʷʤʦʚʘʥʦʤʫ ʧʝʨʝʥʝʩʝʥʥʶ. ʂʘʪʦʜʥʘ ʯʘʩʪʠʥʘ ʨʦʟʨʷʜʫ ʬʦʨʤʫʻʪʴʩʷ ʚ ʧʨʦʩʚʪ̔̔ 

ʛʘʯʢʘ, ʱʦ ʧʨʘʮʶ ̒ʚ ʨʝʞʠʤʽ ʧʦʨʦʞʥʴʦʛʦ ʢʘʪʦʜʘ. ʈʦʟʨʷʜ ʥʘʙʫʚʘʻ ʢʦʥʫʩʥʫ ʬʦʨʤʫ. 

ɼʠʬʫʟʽʷ ʟʘʨʷʜʽʚ ʧʨʠ ʪʘʢʽʡ ʬʦʨʤʽ ʨʦʟʨʷʜʫ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʩʧʨʷʤʦʚʘʥʘ ʚ ʙʽʢ ʚʽʜʢʨʠʪʦʾ 

ʯʘʩʪʠʥʠ ʧʨʦʩʚʽʪʫ. ʏʝʨʝʟ ʪʝ, ʱʦ ʪʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʢʘʪʦʜʽʚ ʟʘʙʝʟʧʝʯʫʻ ʩʧʨʷʤʦʚʘʥʫ 

ʜʠʬʫʟʽʶ ʟʘʨʷʜʽʚ, ʪʦ ʢʽʣʴʢʽʩʪʴ ʢʘʪʦʜʽʚ ʩʢʦʨʦʯʝʥʦ ʜʦ 20. ʇʜ̔ʢʘʪʦʜʠ ʤʘʶʪʴ ʪʘʢʫ ʞ 

ʬʦʨʤʫ ʷʢ ʽ ʢʘʪʦʜʠ. 

ɺʭʽʜʥʽ ʥʝʛʘʪʠʚʥʽ ʽʤʧʫʣʴʩʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʨʘʭʫʥʢʫ, ʧʦʜʘʶʪʴʩʷ ʨʘʟʦʤ ʟ 

ʧʦʟʠʪʠʚʥʦ  ʁʥʘʧʨʫʛʦʶ ʟʤʽʱʝʥʥʷ ʚ ʣʘʥʮʶʛ ʧʜ̔ʢʘʪʦʜʚ̔. ʇʜ̔ʢʘʪʦʜʠ ʟ'ʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ. 

ɺʢʣʶʯʝʥʠʡ ʚ ʣʘʥʮʶʛ ʟʤʽʱʝʥʥʷ ʜʽʦʜ ɼ1 ʚʽʜʚʦʜʠʪʴ ʥʘʜʣʠʰʢʦʚʠʡ ʟʘʨʷʜ ʚʽʜ ʚʭʽʜʥʦʛʦ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʉ1, ʷʢʠʡ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʥʘ ʥʴʦʤʫ ʚʽʜ ʚʭʽʜʥʠʭ ʽʤʧʫʣʴʩʽʚ. 

ʇʨʠ ʤʘʣʽʡ ʯʘʩʪʦʪʽ ʚʭʽʜʥʠʭ ʽʤʧʫʣʴʩʽʚ (500=f  ɻʮ) ʟʤʽʱʝʥʥʷ ʚ ʣʘʥʮʶʟʽ 

ʧ̔ʜʢʘʪʦʜʚ̔ ʧʦʜʘʻʪʴʩʷ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ. 

ɿʘʚʜʷʢʠ ʤʘʣʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʦʤʽʞʥʠʭ ʩʪʫʧʝʥʽʚ ʧʝʨʝʭʦʜʫ ʨʦʟʨʷʜʫ ʛʨʘʥʠʯʥʘ 

ʯʘʩʪʦʪʘ ʨʝʻʩʪʨʦʚʘʥʦʛʦ ʽʤʧʫʣʴʩʫ ʚ ʜʝʢʘʪʨʦʥ ̔ʆɻ-8 ʜʦʩʷʛʘʻ 100 ʢɻʮ. 

ɺ ʜʝʢʘʪʨʦʥ ̔ɸ-107 ʧʜ̔ʢʘʪʦʜʠ ʚʠʢʣʶʯʝʥʽ ʧʦʚʥʩ̔ʪʶ. ʇʝʨʝʥʝʩʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʥʝʩʠʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʢʘʪʦʜʘ ʪʘ ʣʘʥʮʶʛʘ ʢʝʨʫʚʘʥʥʷ. ɺ ɸ-107 ʰʚʠʜʢʽʩʪʴ 

ʚʽʜʣʽʢʫ 700 ï 1500 ʢɻʮ. 

ʂʨʽʤ ʙʘʛʘʪʦʢʘʪʦʜʥʠʭ ʽʩʥʫʶʪʴ, ʪʘʢʦʞ, ʙʘʛʘʪʦʘʥʦʜʥ ̔ ʜʝʢʘʪʨʦʥʠ, ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤ ʟ ʷʢʠʭ ʻ ʜʚʦʭʽʤʧʫʣʴʩʥʠ1. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʦʩʪʘʥʥʴʦʛʦ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʠʥʮʠʧʫ ʨʦʙʦʪʠ ʜʚʦʭʽʤʧʫʣʴʩʥʦʛʦ ʙʘʛʘʪʦʢʘʪʦʜʥʦʛʦ ʜʝʢʘʪʨʦʥʘ. 

 

2.4. ɹʋɼʆɺɸ ɯ ʇʈʀʅʎʀʇ ɼɯɰ ʇɸʅɽʃɯ ɯɿ ʉɸʄʆʉʂɸʅʋɺɸʅʅʗʄ 

ɯʩʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʠʧʠ ʛʘʟʦʨʦʟʨʷʜʥʠʭ ʽʥʜʠʢʘʪʦʨʥʠʭ ʧʘʥʝʣʝʡ (ɻɯʇ). 

ɺʩʪʘʥʦʚʠʣʘʩʷ ʧʝʚʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ɻɯʇ, ʚ ʦʩʥʦʚʫ ʷʢʦʾ ʣʷʛʣʠ ʨʽʟʥʽ ʦʟʥʘʢʠ. ʊʘʢ, ʟʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʽ ʧʨʠʥʮʠʧʦʤ ʜʽʾ ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: 

ʧʘʥʝʣʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʧʦʩʪʽʡʥʦʛʦ ʽ ʟ ʩʘʤʦ ʩʢʘʥʫʚʘʥʥʷʤ. 

ɼʣʷ ɻɯʇ ʟ ̔ʩʘʤʦʩʢʘʥʫʚʘʥʥʷʤ (ɻɯʇʉ) ʭʘʨʘʢʪʝʨʥʽ: 

ï ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʜʽʚ, ʱʦ ʤʘʶʪʴ ʛʘʣʴʚʘʥʽʯʥʠʡ ʢʦʥʪʘʢʪ ʟ ʧʣʘʟʤʦʶ; 

ï ʚʙʫʜʦʚʘʥʠʡ ʨʝʛʽʩʪʨ ʟʩʫʚʫ; 

ï ʧʨʦʩʪʦʪʘ ʩʭʝʤʠ ʢʝʨʫʚʘʥʥʷ; 
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ï ʧʨʦʩʪʦʪʘ ʩʧʦʩʦʙʫ ʤʦʜʫʣʷʮʽʾ ʷʩʢʨʘʚʦʩʪʽ. 

ʇʘʥʝʣʽ ʟ ̔ʩʘʤʦʩʢʘʥʫʚʘʥʥʷʤ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʨʠʣʘʜʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʩʫʢʫʧʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʽʨʦʢ (ʌʂ), ʜʦʜʘʶʯʠ ʘʙʦ ʚʽʜʥʽʤʘʶʯʠ ʷʢʽ, ʤʦʞʥʘ 

ʟʤʽʥʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʻʤʥʽʩʪʴ ʧʘʥʝʣʝʡ. 

ʉʪʨʫʢʪʫʨʥʦ ɻɯʇʉ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥ, ʧʦʚ'ʷʟʘʥʠʭ ʚʩʝʨʝʜʠʥʽ 

ʧʨʠʣʘʜʫ ʦʜʥʘ ʟ ʦʜʥʦʶ: ʽʥʜʠʢʘʪʦʨʥʦʾ, ʜʝ ʬʦʨʤʫʻʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ, ʽ ʩʢʘʥʫʶʯʦʾ, ʚ ʷʢʽʡ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʛʦʨʪʢʘ ʟʦʙʨʘʞʝʥʥʷ. ɯʥʜʠʢʘʪʦʨʥʘ ʯʘʩʪʠʥʘ ʬʦʨʤʫʻʪʴʩʷ ʟ ʙʝʟʣʽʯʽ 

ʢʦʤʽʨʦʢ ʽʥʜʠʢʘʮʽʾ (ʂɯ), ʘ ʩʢʘʥʫʶʯʘ ï ʟ ʢʦʤʽʨʦʢ ʩʢʘʥʫʚʘʥʥʷ (ʂʉ), ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦ 

ʨʷʜʢʘʭ ʽ ʩʪʦʚʧʯʠʢʘʭ. ʂɯ ʽ ʂʉ ʧʦʚ'ʷʟʘʥʽ ʚʩʝʨʝʜʠʥʽ ʧʨʠʣʘʜʫ ʧʝʚʥʠʤ ʯʠʥʦʤ ʽ ʩʪʘʥʦʚʣʷʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʢʦʤʽʨʢʫ. 

ʅʘ ʢʦʞʥʫ ʂʉ ʽ ʂɯ ʧʨʠʧʘʜʘʶʪʴ ʩʚʦʾ ʜʽʣʷʥʢʠ ʢʘʪʦʜʽʚ ʽ ʘʥʦʜʽʚ ʝʣʝʢʪʨʦʜʥʠʭ 

ʧʽʜʩʠʩʪʝʤ. ʇʨʠ ʨʦʙʦʪʽ ʧʘʥʝʣʽ ʚ ʦʜʥʽʡ ʟ ʂʉ ʢʦʞʥʦʛʦ ʨʷʜʢʘ ʛʦʨʠʪʴ ʛʘʟʦʚʠʡ ʨʦʟʨʷʜ, 

ʷʢʠʡ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʴʦʾ ʩʭʝʤʠ ʧʦʯʠʥʘʻ ʧʦʩʣʽʜʦʚʥʦ ʧʝʨʝʢʠʜʘʪʠʩʷ ʚʽʜ ʦʜʥʽʻʾ ʂʉ 

ʨʷʜʢʘ ʜʦ ʽʥʰʦʾ ʚ ʥʘʧʨʷʤʢʫ ʚʽʜ ʥʫʣʴʦʚʦʾ ʂʉ ʜʦ ʦʩʪʘʥʥʴʦʾ. ʂʦʣʠ ʧʨʠʧʠʥʠʪʴʩʷ ʨʦʟʨʷʜ ʚ 

ʦʩʪʘʥʥʽʡ ʂʉ ʟʘʧʘʣʶʻʪʴʩʷ ʥʫʣʴʦʚʘ ʂʉ, ʽ ʮʠʢʣ ʧʦʚʪʦʨʶʻʪʴʩʷ, ʪʦʙʪʦ ʧʨʦʭʦʜʠʪʴ 

ʩʢʘʥʫʚʘʥʥʷ ʨʦʟʨʷʜʫ. ʎʝʡ ʧʨʦʮʝʩ ʧʦʜʽʙʥʠʡ ʨʦʟʛʦʨʪʮʽ ʧʨʦʤʝʥʷ ɽʇʊ, ʪʽʣʴʢʠ ʪʫʪ 

ʨʦʟʛʦʨʪʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʚʩʽʭ ʨʷʜʢʘʭ ʦʜʥʦʯʘʩʥʦ. 

ɺʢʣʶʯʝʥʽ ʂʉ ʫʧʨʘʚʣʷʶʪʴ ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʥʠʤʠ ʂɯ, ʩʧʨʠʷʶʯʠ ʾʭ ʟʘʧʘʣʶʚʘʥʥʶ. 

ʗʢʱʦ ʥʘ ʧʽʜʩʠʩʪʝʤʫ ʝʣʝʢʪʨʦʜʽʚ ʽʥʜʠʢʘʪʦʨʥʦʾ ʯʘʩʪʠʥʠ ʚʽʜ ʩʭʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʜʘʪʠ 

ʽʤʧʫʣʴʩʠ, ʟʘʛʦʨʷʶʪʴʩʷ ʪʽʣʴʢʠ ʪʽ ʂɯ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʘʣʘʶʯʠʤʠ ʂʉ. ʌʫʥʢʮʽʦʥʘʣʴʥʦ 

ʮʝʡ ʧʨʦʮʝʩ ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʤʦʜʫʣʷʮʽʾ ʧʨʦʤʝʥʷ ʚ ɽʇʊ. 

ɿ ʪʠʭ ʂɯ, ʱʦ ʩʚʽʪʷʪʴʩʷ ʧʽʩʣʷ ʟʘʧʘʣʶʚʘʥʥʷ ʨʦʟʨʷʜʫ, ʩʠʥʪʝʟʫʻʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ. 

ʅʘʡʚʘʞʣʠʚʽʰʘ ʚʽʜʤʽʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʧʘʥʝʣʽ ʟ ʩʘʤʦʩʢʘʥʫʚʘʥʥʷʤ ʚ ʪʦʤʫ, ʱʦ ʟ ʜʚʦʭ 

ʢʦʤʽʨʦʢ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʦʜʥʽʻʶ ʨʽʟʥʠʮʝʶ ʧʦʪʝʥʮʽʘʣʽʚ, ʟʘʧʘʣʶʻʪʴʩʷ ʥʝ ʜʦʚʽʣʴʥʘ, 

ʘ ʧʝʚʥʘ ʟʘʜʘʥʘ ʢʦʤʽʨʢʘ. ʅʘ ʨʠʩ. 2.9 ʟʦʙʨʘʞʝʥʽ ʜʚʽ ʢʦʤʽʨʢʠ ʗ1 ʽ ʗ2 ʟ ʽʜʝʥʪʠʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. 

 

ʈʠʩ. 2.9. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʦʙ'ʻʜʥʘʥʠʭ ʽʜʝʥʪʠʯʥʠʭ ʛʘʟʦʨʦʟʨʷʜʥʠʭ ʢʦʤʽʨʦʢ. 
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ʗʢʱʦ ʥʘ ʮʽ ʜʚʽ ʢʦʤʽʨʢʠ ʧʦʜʘʪʠ ʥʘʧʨʫʛʫ aE , ʜʦʩʪʘʪʥʶ ʜʣʷ ʟʘʧʘʣʶʚʘʥʥʷ 

ʨʦʟʨʷʜʫ, ʡʤʦʚʽʨʥʽʩʪʴ ʟʘʧʘʣʶʚʘʥʥʷ ʨʦʟʨʷʜʫ ʚ ʗ1 (P) ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ ʡʤʦʚʽʨʥʦʩʪʽ 

ʟʘʧʘʣʶʚʘʥʥʷ ʨʦʟʨʷʜʫ ʚ ʗ2, ʪʦʙʪʦ 2/1=P . 

ʇʽʩʣʷ ʟʘʧʘʣʶʚʘʥʥʷ ʨʦʟʨʷʜʫ ʚ ʦʜʥʽʡ ʟ ʢʦʤʽʨʦʢ ʥʘʧʨʫʛʘ ʥʘ ʽʥʰʦʤʫ ʘʥʦʜʽ ʧʘʜʘʻ 

ʜʦ ʥʘʧʨʫʛʠ ʧʽʜʪʨʠʤʢʠ ʨʦʟʨʷʜʫ ʚ ʢʦʤʽʨʮʽ, ʷʢʘ ʧʨʦʙʠʣʘʩʷ. ʎʽʻʾ ʥʘʧʨʫʛʠ ʥʝʜʦʩʪʘʪʥʴʦ 

ʜʣʷ ʟʘʧʘʣʶʚʘʥʥʷ ʨʦʟʨʷʜʫ ʚ ʜʨʫʛʽʡ ʢʦʤʽʨʮʽ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʡʤʦʚʽʨʥʽʩʪʴ ʟʘʧʘʣʶʚʘʥʥʷ 

ʗ1 ʧʨʷʤʫʚʘʣʘ ʜʦ ʦʜʠʥʠʮʽ, ʥʝʦʙʭʽʜʥʦ ʜʦ ʗ1 ʜʦʢʣʘʩʪʠ ʜʦʜʘʪʢʦʚʠʡ ʟʦʚʥʽʰʥʽʡ ʚʧʣʠʚ: 

1) ʦʧʨʦʤʽʥʝʥʥʷ ʩʚʽʪʣʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʜʦʚʞʠʥʠ ʭʚʠʣʽ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ 

ʟʥʠʞʝʥʥʷ ʩʪʘʪʠʯʥʦʛʦ ʯʘʩʫ ʟʘʧʽʟʥʶʚʘʥʥʷ ʟʘʧʘʣʶʚʘʥʥʷ ʨʦʟʨʷʜʫ ʽ ʚʽʜʧʦʚʽʜʥʦ ʙʽʣʴʰʦʾ 

ʡʤʦʚʽʨʥʦʩʪʽ ʟʘʧʘʣʶʚʘʥʥʷ ʨʦʟʨʷʜʫ ʚ ʗ1 ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʗ2, ʘʙʦ ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ 

ʚʠʥʠʢʥʝʥʥʷ ʨʦʟʨʷʜʫ ʗ1 ʜʣʷ ʧʝʚʥʠʭ ʪʠʧʽʚ ʛʘʟʦʚʦʛʦ ʥʘʧʦʚʥʝʥʥʷ. 

2) ʚʚʽʜ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʚ ʗ1, ʱʦ ʧʦʥʠʟʠʪʴ ʥʘʧʨʫʛʫ ʟʘʧʘʣʶʚʘʥʥʷ ʗ1 ʠ, 

ʚʽʜʧʦʚʽʜʥʦ, ʟʘʙʝʟʧʝʯʠʪʴ ʙʽʣʴʰʫ ʡʤʦʚʽʨʥʽʩʪʴ ʟʘʧʘʣʶʚʘʥʥʷ ʗ1 ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʗ2. 

3) ʚʧʣʠʚ ʦʙʦʤʘ ʯʠʥʥʠʢʘʤʠ ï ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʽ ʽʥʞʝʢʮʽʻʶ ʟʘʨʷʜʞʝʥʠʭ 

ʯʘʩʪʠʥʦʢ. 

ʋ ɻɯʇʉ ʨʝʘʣʽʟʫʶʪʴʩʷ ʦʙʠʜʚʘ ʩʧʦʩʦʙʠ ʧʽʜʛʦʪʦʚʢʠ. ʇʝʨʰʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʢʦʤʽʨʦʢ ʽʥʜʠʢʘʮʽʾ ʢʦʤʽʨʢʘʤʠ ʩʢʘʥʫʚʘʥʥʷ, ʜʨʫʛʠʡ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʂʉ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʟʚ'ʷʟʦʢ ʤʽʞ ʂɯ ʪʘ ʂʉ ʚ ɻɯʇʉ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ: 

ʯʝʨʝʟ ʦʪʚʽʨ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʫ (ʽʥʞʝʢʮʽʡʥʠʡ ʦʪʚʽʨ, (ʨʠʩ. 2.10, ʘ); 

ʢʘʥʘʣʠ ʟʚ'ʷʟʢʫ (ʨʠʩ. 2.10, ʙ). 

 

ʈʠʩ. 2.10. ʇʨʠʢʣʘʜʠ ʢʦʥʩʪʨʫʢʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʽʨʦʢ: 

ʘ ï ʟ ʽʥʞʝʢʮʽʡʥʠʤʠ ʦʪʚʦʨʘʤʠ; ʙ ï ʟ ʢʘʥʘʣʘʤʠ ʟʚ'ʷʟʢʫ; ɺɽ ï ʚʝʨʭʥʽʡ ʝʣʝʢʪʨʦʜ; 

ʎɽ ï ʮʝʥʪʨʘʣʴʥʠʡ; ʅɽ ï ʥʠʞʥʽʡ. 
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ɼʦ ʩʢʣʘʜʫ ʂɯ ʚʭʦʜʷʪʴ ʚʝʨʭʥʽʡ ʝʣʝʢʪʨʦʜ ɺɽ, ʟʚʝʨʥʝʥʘ ʜʦ ʥʴʦʛʦ ʧʦʚʝʨʭʥʷ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʘ ʎɽ ʪʘ ʦʪʚʽʨ ʚ ʜʽʝʣʝʢʪʨʠʯʥʦʤʫ ʽʟʦʣʷʪʦʨʽ, ʱʦ ʨʦʟʜʽʣʷʻ 

ʝʣʝʢʪʨʦʜʠ. ɼʦ ʩʢʣʘʜʫ ʂʉ ï ʥʠʞʥʽʡ ʝʣʝʢʪʨʦʜ ʅɽ, ʟʚʝʨʥʝʥʘ ʜʦ ʥʴʦʛʦ ʧʦʚʝʨʭʥʷ ʎɽ, ʪʘ 

ʦʪʚʽʨ ʚ ʜʽʝʣʝʢʪʨʠʯʥʦʤʫ ʽʟʦʣʷʪʦʨʽ, ʱʦ ʨʦʟʜʽʣʷʻ ʝʣʝʢʪʨʦʜʠ. ʆʙʠʜʚʽ ʢʦʤʽʨʢʠ ʧʦʚ'ʷʟʘʥʽ 

ʦʜʥʘ ʟ ʦʜʥʦʶ ʽʥʞʝʢʮʽʡʥʠʤ ʦʪʚʦʨʦʤ ʚ ʎɽ. 

ʈʦʟʛʣʷʥʝʤʦ ʢʦʥʩʪʨʫʢʮʽʶ ʧʘʥʝʣʽ ʟ ʩʘʤʦʩʢʘʥʫʚʘʥʥʷʤ. ʉʢʘʥʫʶʯʘ ʯʘʩʪʠʥʘ ʤʽʩʪʠʪʴ 

ʘʥʦʜʠ ʩʢʘʥʫʚʘʥʥʷ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʪʦʥʢʦʛʦ ʜʨʦʪʫ ʪʘ ʢʘʪʦʜʥʫ ʩʠʩʪʝʤʫ 

ʝʣʝʢʪʨʦʜʽʚ, ʟʘʛʘʣʴʥʫ ʜʣʷ ʚʩʽʭ ʘʥʦʜʽʚ ʩʢʘʥʫʚʘʥʥʷ (ʨʠʩ. 2.11 ʘ, ʙ). ʂʘʪʦʜʥʘ ʩʠʩʪʝʤʘ 

ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʪʦʥʢʦʾ ʤʝʪʘʣʝʚʦʾ ʩʪʨʽʯʢʠ ʤʝʪʦʜʦʤ ʬʦʪʦʣʽʪʦʛʨʘʬʽʾ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʙʝʟʣʽʯʽ ʢʘʪʦʜʥʠʭ ʩʤʫʞʦʢ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʘʥʦʜʘ ʩʢʘʥʫʚʘʥʥʷ ʪʘ 

ʦʙ'ʻʜʥʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʚʽʜʥʦʾ ʰʠʥʠ, ʽ ʦʜʥʦʛʦ ʥʫʣʴʦʚʦʛʦ ʢʘʪʦʜʘ 0K . ɼʣʷ ʧʘʥʝʣʽ 

ʥʘ 16 ʟʥʘʢʦʤʽʩʮʴ ʢʘʪʦʜʥʽ ʩʤʫʞʢʠ ʦʙ'ʻʜʥʘʥʽ ʚ ʪʨʠ ʛʨʫʧʠ (1 ʛʨ, 2 ʛʨ, 3 ʛʨ.) ʂʘʪʦʜʥʘ 

ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʜʽʚ ʚʧʨʠʪʫʣ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʥʠʞʥʴʦʾ ʩʢʣʷʥʦʾ ʧʣʘʩʪʠʥʠ, ʧʨʠ ʮʴʦʤʫ 

ʧʨʘʮʶʶʯʽ ï ʪʽ ʜʽʣʷʥʢʠ ʢʘʪʦʜʽʚ, ʷʢʽ ʦʙʤʝʞʝʥʽ ʧʘʟʘʤʠ, ʧʨʦʨʽʟʘʥʠʤʠ ʚ ʩʢʣʽ. ɸʥʦʜʠ 

ʩʢʘʥʫʚʘʥʥʷ ʫʢʣʘʜʘʶʪʴ ʥʘ ʜʥʦ ʧʘʟʽʚ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʦʜʠʥ ʧʘʟ ʜʦʚʦʜʠʪʴʩʷ ʥʘ ʦʜʠʥ 

ʘʥʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʶʶʪʴʩʷ ʽʟʦʣʴʦʚʘʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʨʦʟʨʷʜʥʽ ʢʘʥʘʣʠ ʟ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʘʥʦʜʘʤʠ ʽ ʟʘʛʘʣʴʥʦʶ ʢʘʪʦʜʥʦʛʦ ʩʠʩʪʝʤʦʶ ʝʣʝʢʪʨʦʜʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʢʘʥʫʶʯʘ ʯʘʩʪʠʥʘ ʧʘʥʝʣʽ ʫʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʙʝʟʣʽʯʽ 

ʜʝʢʘʪʨʦʥʽʚ ʟ ʣʽʥʽʡʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʝʣʝʢʪʨʦʜʽʚ. ɼʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʝʣʝʢʪʨʠʯʥʦʾ 

ʩʭʝʤʠ ʚʽʜ ʩʢʘʥʫʶʯʦʾ ʯʘʩʪʠʥʠ ʚʽʜʚʦʜʷʪʴʩʷ ʪʨʠ ʚʠʚʦʜʠ ʚʽʜ ʛʨʫʧ ʢʘʪʦʜʽʚ ʪʘ ʧʦ ʦʜʥʦʤʫ 

ʚʠʚʦʜʫ ʚʽʜ 0K . ʽ ʘʥʦʜʽʚ ʩʢʘʥʫʚʘʥʥʷ, ʦʙ'ʻʜʥʘʥʠʭ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨʠ. 

ɯʥʜʠʢʘʪʦʨʥʘ ʯʘʩʪʠʥʘ ʤʽʩʪʠʪʴ ʘʥʦʜʠ ʽʥʜʠʢʘʮʽʾ, ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʪʦʥʢʦʛʦ ʜʨʦʪʫ ʽ 

ʜʽʝʣʝʢʪʨʠʯʥʫ ʤʘʪʨʠʮʶ ʟ ʦʪʚʦʨʘʤʠ. ɼʽʝʣʝʢʪʨʠʯʥʘ ʤʘʪʨʠʮʷ ʟ ʣʠʮʴʦʚʦʛʦ ʙʦʢʫ, 

ʟʚʝʨʥʝʥʦʤʫ ʜʦ ʦʧʝʨʘʪʦʨʘ, ʟʘʯʦʨʥʝʥʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʪʨʘʩʪʫ. ʉʪʽʥʢʠ ʢʦʤʽʨʦʢ 

ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʤʘʪʨʠʮʽ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ ʦʛʣʷʜʫ ï ʙʽʣʽ. ɸʥʦʜʠ ʽʥʜʠʢʘʮʽʾ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʤʘʪʨʠʮʷ ʽ ʧʨʦʭʦʜʷʪʴ ʫʟʜʦʚʞ ʦʩʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʨʷʜʢʫ 

ʧʘʨʘʣʝʣʴʥʦ ʘʥʦʜʘʤ ʩʢʘʥʫʚʘʥʥʷ. ɼʽʘʤʝʪʨ ʘʥʦʜʽʚ ʽʥʜʠʢʘʮʽʾ ʟʥʘʯʥʦ ʤʝʥʰʝ ʜʽʘʤʝʪʨʘ 

ʦʪʚʦʨʽʚ ʚ ʤʘʪʨʠʮʽ, ʪʦʤʫ ʚʦʥʠ ʥʝ ʧʝʨʝʢʨʠʚʘʶʪʴ ʦʪʚʦʨʠ, ʽ ʦʧʝʨʘʪʦʨ ʜʦʙʨʝ ʙʘʯʠʪʴ 

ʩʚʽʪʽʥʥʷ ʢʦʤʽʨʦʢ ʽʥʜʠʢʘʮʽʾ. ʂʽʣʴʢʽʩʪʴ ʚʠʚʦʜʽʚ ʽʥʜʠʢʘʪʦʨʥʦʾ ʧʘʥʝʣʽ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ 

ʘʥʦʜʽʚ ʽʥʜʠʢʘʮʽʾ. 
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ʈʠʩ. 2.11. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ: 

ʘ ï ʢʦʥʩʪʨʫʢʮʽʾ ʧʘʥʝʣʽ ʟ ʩʘʤʦ ʩʢʘʥʫʚʘʥʥʷʤ: 1 ï ʘʥʦʜʠ ʩʢʘʥʫʚʘʥʥʷ; 2 ï ʥʠʞʥʷ 

ʩʢʣʷʥʘ ʧʣʘʩʪʠʥʘ; 3 ï ʽʥʞʝʢʮʽʡʥʽ ʦʪʚʦʨʠ; 4 ïʢʘʪʦʜʥʘ ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʜʽʚ; 5 ï 

ʜʽʝʣʝʢʪʨʠʯʥʘ ʤʘʪʨʠʮʷ; 6 ï ʘʥʦʜʠ ʽʥʜʠʢʘʮʽʾ; 7 ï ʚʝʨʭʥʷ ʩʢʣʷʥʘ ʧʣʘʩʪʠʥʘ; 

ʙ ï ʢʦʥʩʪʨʫʢʮʽʷ ɻɯʇʉ: 1 ï ʥʠʞʥʷ ʧʣʘʩʪʠʥʘ; 2 ï ʢʘʥʘʚʢʠ; 3 ï ʘʥʦʜʠ ʩʢʘʥʫʚʘʥʥʷ, 

4 ï ʢʘʪʦʜʠ; 5 ï ʢʘʪʦʜʠ ʧʽʜʧʘʣʫ; 6 ï ʢʘʪʦʜ ʩʢʠʜʘʥʥʷ; 7 ï ʜʽʝʣʝʢʪʨʠʯʥʘ ʤʘʪʨʠʮʷ; 8 ï

ʽʥʞʝʢʮʽʡʥʽ ʦʪʚʦʨʠ; 9 ï ʘʥʦʜʠ ʽʥʜʠʢʘʮʽʾ; 10 ï ʚʝʨʭʥʷ ʩʢʣʷʥʘ ʧʣʘʩʪʠʥʘ. 

 

ʂʘʪʦʜʥʘ ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʜʽʚ ï ʟʘʛʘʣʴʥʘ ʽ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʨʦʙʦʪʽ ʦʙʦʭ ʯʘʩʪʠʥ 

ʧʘʥʝʣʽ. ʉʢʘʥʫʶʯʘ ʽ ʽʥʜʠʢʘʪʦʨʥʽ ʯʘʩʪʠʥʠ ʧʘʥʝʣʽ ʩʧʦʣʫʯʘʶʪʴʩʷ ʯʝʨʝʟ ʽʥʞʝʢʮʽʡʥʽ 

ʦʪʚʦʨʠ, ʚʠʢʦʥʘʥʽ ʚ ʢʘʪʦʜʘʭ ʤʝʪʦʜʦʤ ʬʦʪʦʣʽʪʦʛʨʘʬʽʾ, ʘʙʦ ʣʘʟʝʨʥʦʾ ʧʨʦʰʠʚʢʦʶ. ɺʩʽ 

ʩʢʣʘʜʝʥʽ ʜʝʪʘʣʽ ʩʪʚʦʨʶʶʪʴ ʱʽʣʴʥʫ ʫʧʘʢʦʚʢʫ ʽ ʟ ʢʦʤʽʨʦʢ ʩʢʘʥʫʚʘʥʥʷ ʬʦʨʤʫʶʪʴʩʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʢʦʤʽʨʢʠ. ɿʚʝʨʭʫ ʧʘʥʝʣʴ ʟʘʢʨʠʚʘʻʪʴʩʷ ʣʠʮʴʦʚʠʤ ʩʢʣʦʤ ʽ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʛʝʨʤʝʪʠʟʫʻʪʴʩʷ ñʩʢʣʦʢʨʠʩʪʘʣʽʯʥʠʤò ʮʝʤʝʥʪʦʤ. ʅʘ ʥʠʞʥʽʡ ʧʣʘʩʪʠʥʽ, ʢʨʽʤ ʪʦʛʦ, 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʰʪʝʥʛʝʣʴ ʜʣʷ ʚʽʜʢʘʯʫʚʘʥʥʷ ʪʘ ʥʘʧʦʚʥʝʥʥʷ ʩʫʤʽʰʰʶ ʥʘ ʦʩʥʦʚʽ ʥʝʦʥʫ ʽ 

ʢʩʝʥʦʥʫ ʟ ʜʦʜʘʚʘʥʥʷʤ ʧʘʨʽʚ ʨʪʫʪʽ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʧʘʥʝʣʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ, ʱʦ 

ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʩʫʯʘʩʥʦʛʦ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʧʨʠʣʘʜʫ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʠʭ ʪʘʢʪʠʢʦ-

ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ, ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʪʘ ʽʥ. 
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ɺʽʜ ʛʘʟʦʚʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʟʘʣʝʞʘʪʴ ʪʘʢʽ ʩʚʽʪʣʦʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢ 

ʢʦʣʽʨ, ʷʩʢʨʘʚʽʩʪʴ, ʝʣʝʢʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʘ ʪʘʢʦʞ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʧʘʥʝʣʽ. 

ɺʘʞʣʠʚʠʡ ʤʦʤʝʥʪ ʚ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʣʘʜʫ ï ʚʠʙʽʨ ʜʽʘʤʝʪʨʘ 

ʽʥʞʝʢʮʽʡʥʦʛʦ ʦʪʚʦʨʫ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʜʽʘʤʝʪʨ ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ, ʱʦʙ 

ʯʝʨʝʟ ʦʪʚʽʨ ʧʨʦʭʦʜʠʣʘ ʥʝʦʙʭʽʜʥʘ ʽʥʞʝʢʮʽʷ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʽ ʪʝʭʥʦʣʦʛʽʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʪʚʦʨʽʚ ʙʫʣʘ ʧʦʨʽʚʥʷʥʦ ʧʨʦʩʪʦʶ, ʘ ʟ ʽʥʰʦʛʦ, ï ʜʽʘʤʝʪʨ ʽʥʞʝʢʮʽʡʥʦʛʦ 

ʦʪʚʦʨʫ ʦʙʤʝʞʝʥʠʡ ʚʠʤʦʛʦʶ ʤʘʣʦʛʦ ʧʘʨʘʟʠʪʥʦʛʦ ʧʽʜʩʚʽʯʫʚʘʥʥʷ ʽ ʚʽʜʩʫʪʥʽʩʪʶ 

ʧʨʦʥʠʢʥʝʥʥʷ ʨʦʟʨʷʜʫ ʟ ʢʦʤʽʨʢʠ ʩʢʘʥʫʚʘʥʥʷ ʚ ʢʦʤʽʨʢʫ ʽʥʜʠʢʘʮʽʾ. 

ɼʣʷ ʧʨʦʩʪʦʪʠ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʧʘʥʝʣʽ ʧʦʢʘʞʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʨʷʜʢʘ (ʨʠʩ. 2.12, ʘ). ʈʦʙʦʪʘ ʽʥʰʠʭ ʨʷʜʢʽʚ ʘʥʘʣʦʛʽʯʥʘ. ʈʦʟʨʷʜʠ 

ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʚ ʫʩʽʭ ʨʷʜʢʘʭ ʧʘʨʘʣʝʣʴʥʦ ʽ ʧʨʘʢʪʠʯʥʦ ʦʜʥʦʯʘʩʥʦ. 

 

ʈʠʩ. 2.12. ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʦʜʥʦʛʦ ʨʷʜʢʘ ɻɯʇʉ: ʨʦʟʨʷʜʫ (ʘ) ʽ ʜʽʘʛʨʘʤʠ ʥʘʧʨʫʛʠ ʥʘ 

ʝʣʝʢʪʨʦʜʘʭ (ʙ). 

 

ʂʘʪʦʜʠ ʛʨʫʧ ʂ1, K2, ʂɿ ʧʨʠʻʜʥʘʥʽ ʜʦ ʪʨʴʦʭ ʰʠʥ ʩʭʝʤʠ ʢʝʨʫʚʘʥʥʷ ʟ ʥʘʧʨʫʛʘʤʠ 

1KU , 2KU , 3KU . ʇʨʠ ʚʢʣʶʯʝʥʥʽ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ aE  ʚʠʥʠʢʘʻ ʨʦʟʨʷʜ ʣʠʰʝ ʚ ʩʠʩʪʝʤʽ 

ʯʝʨʛʦʚʠʭ ʝʣʝʢʪʨʦʜʽʚ ɼ. ʎʝʡ ʨʦʟʨʷʜ ʧʦʩʪʽʡʥʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ 

ʜʞʝʨʝʣʦ ʧʦʯʘʪʢʦʚʦʾ ʽʦʥʽʟʘʮʽʾ, ʜʽʷ ʷʢʦʛʦ ʣʦʢʘʣʽʟʦʚʘʥʘ ʚ ʦʙʣʘʩʪʽ ʢʘʪʦʜʘ ʩʢʠʜʘʥʥʷ 0K . 

ʈʦʟʨʷʜ ʥʘ ʽʥʰʠʭ ʢʘʪʦʜʠ ʟʚʠʯʘʡʥʦ ʥʝ ʧʝʨʝʭʦʜʠʪʴ. 
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ɹʘʛʘʪʦʩʪʽʡʢʘ ʩʭʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʬʦʨʤʫʻ ʽʤʧʫʣʴʩʠ 
. .ʢ ʩU , 1KU , 2KU , 

3KU . ɯʤʧʫʣʴʩ ʥʘ 

ʢʘʪʦʜ ʩʢʠʜʘʥʥʷ 0K  ʚʠʥʠʢʘʻ ʚ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ 1 2t t- . ʇʨʠ ʮʴʦʤʫ ʟʘʚʜʷʢʠ ʧʽʜʛʦʪʦʚʯʽʡ ʜʽʾ 

ʯʝʨʛʦʚʦʛʦ ʨʦʟʨʷʜʫ ʥʘ ʢʘʪʦʜʽ ʩʢʠʜʘʥʥʷ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʚʠʥʠʢʘʻ ʨʦʟʨʷʜ. ʇʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʽʤʧʫʣʴʩʫ ʩʢʠʜʘʥʥʷ ʨʦʟʨʷʜ ʥʘ 
0K  ʧʨʠʧʠʥʷʻʪʴʩʷ, ʦʜʥʦʯʘʩʥʦ ʚ ʽʥʪʝʨʚʘʣʽ 

ʯʘʩʫ 
1 2t t-  ʧʦʜʘʻʪʴʩʷ ʽʤʧʫʣʴʩ ʥʘ ʢʘʪʦʜ ʂ1, ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʨʷʜʫ 

ʥʘ ʢʘʪʦʜ ʂ1-1, ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘʡʙʣʠʞʯʝ ʜʦ 0K , ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʟʘʢʽʥʯʝʥʥʷ 

ʽʤʧʫʣʴʩʫ ʥʘ ʂ1 ʽ ʧʦʯʘʪʦʢ ʽʤʧʫʣʴʩʫ ʥʘ ʂ2 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʨʷʜʫ ʥʘ 

ʂ2-1, ʟʘʢʽʥʯʝʥʥʷ ʽʤʧʫʣʴʩʫ ʥʘ ʂ2 ʽ ʧʦʯʘʪʦʢ ʽʤʧʫʣʴʩʫ ʥʘ ʂ3 ï ʜʦ ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʨʷʜʫ 

ʥʘ ʂ3-1 ʽ ʪ.ʜ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʧʝʨʝʤʠʢʘʥʥʽ ʢʝʨʫʶʯʦʾ ʩʭʝʤʠ ʟ ʪʨʴʦʤʘ ʩʪʽʡʢʠʤʠ 

ʩʪʘʥʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʨʷʤʦʚʘʥʝ ʧʝʨʝʥʝʩʝʥʥʷ (ʩʢʘʥʫʚʘʥʥʷ) ʨʦʟʨʷʜʫ ʚʟʜʦʚʞ ʨʷʜʢʘ, 

ʱʦ ʤʽʩʪʠʪʴ ʙʫʜʴ-ʷʢʫ ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʜʽʚ, ʦʙ'ʻʜʥʘʥʠʭ ʫ ʪʨʠ ʛʨʫʧʠ. ʇʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʨʦʟʨʷʜʦʤ ʦʩʪʘʥʥʴʦʛʦ ʟ ʝʣʝʢʪʨʦʜʽʚ ʨʷʜʢʘ, ʚʠʨʦʙʣʷʻʪʴʩʷ ʽʤʧʫʣʴʩ ʩʢʠʜʘʥʥʷ, ʨʦʟʨʷʜ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ 
0K , ʧʽʩʣʷ ʯʦʛʦ ʮʠʢʣ ʧʦʚʪʦʨʶʻʪʴʩʷ. 

ʏʝʨʝʟ ʤʘʣʽ ʨʦʟʤʽʨʠ ʦʪʚʦʨʽʚ ʚ ʢʘʪʦʜʘʭ, ʩʚʽʪʽʥʥʷ ʩʢʘʥʫʶʯʦʛʦ ʨʦʟʨʷʜʫ ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʩʧʨʠʡʤʘʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʚʽʪʽʥʥʷ, 

ʱʦ ʚʠʥʠʢʘʻ ʚ ʦʪʚʦʨʘʭ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʤʘʪʨʠʮʽ (ʢʦʤʽʨʢʠ 1 ï 6). ɿ ʮʽʻʶ ʤʝʪʦʶ ʥʘ ʧʝʚʥʠʭ 

ʪʘʢʪʘʭ ʥʘ ʽʥʜʠʢʘʪʦʨʥʠʡ ʘʥʦʜ ʧʦʜʘʶʪʴ ʽʤʧʫʣʴʩʠ ʥʘʧʨʫʛʠ auU , ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʷʢʠʭ 

ʟʘʧʘʣʶʻʪʴʩʷ ʢʦʤʽʨʢʘ, ʥʘʚʧʨʦʪʠ ʷʢʦʾ ʚ ʜʘʥʦʤʫ ʪʘʢʪʽ ʽʩʥʫʻ ʨʦʟʨʷʜ. ɿʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ 

ʨʝʟʠʩʪʦʨʘ aR  ʥʘʧʨʫʛʘ ʤʽʞ ʘʥʦʜʦʤ ʽʥʜʠʢʘʮʽʾ ʽ ʢʘʪʦʜʦʤ ʩʪʘʻ ʤʝʥʰʝ ʥʘʧʨʫʛʠ 

ʚʠʥʠʢʥʝʥʥʷ ʨʦʟʨʷʜʫ, ʯʠʤ ʟʘʧʦʙʽʛʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʢʠʜʘʥʥʷ ʨʦʟʨʷʜʫ ʥʘ ʽʥʰʽ 

ʢʘʪʦʜʠ. ʏʝʨʝʟ ʪʝ, ʱʦ ʽʥʜʠʢʘʪʦʨʥʠʡ ʢʘʪʦʜ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʩʽ ʢʦʤʽʨʢʠ ʜʘʥʦʛʦ ʨʷʜʢʘ, 

ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʚʠʙʦʨʫ ʢʦʤʽʨʢʠ ʥʘʧʨʫʛʘ ʚʠʥʠʢʥʝʥʥʷ ʨʦʟʨʷʜʫ ʤʘʻ ʟʥʘʯʥʦ ʟʥʠʞʫʚʘʪʠʩʷ 

ʧʽʜ ʜʽʻʶ ʧʽʜʛʦʪʦʚʯʦʛʦ ʨʦʟʨʷʜʫ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʉʪʨʫʢʪʫʨʥʘ ʙʫʜʦʚʘ ʧʘʥʝʣʽ ʟ ʩʘʤʦʩʢʘʥʫʚʘʥʥʷʤ. 

2 ʇʦʷʩʥʽʪʴ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ɻɯʇʉ. 

3. ʈʝʞʠʤʠ ʨʦʙʦʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʢʦʤʽʨʢʠ. 

4. ʋʤʦʚʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ɻɯʇʉ. 
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5. ʆʩʦʙʣʠʚʦʩʪʽ ʤʝʭʘʥʽʟʤʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʢʦʤʽʨʢʘʤʠ. 

6. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʩʢʘʥʫʶʯʦʾ ʽ ʽʥʜʠʢʘʪʦʨʥʦʾ ʯʘʩʪʠʥ ʧʨʠʣʘʜʫ. 

7. ʗʢʠʡ ʨʦʟʨʷʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʽʥʜʠʢʘʪʦʨʥʠʭ ʧʨʠʣʘʜʘʭ? 

8. ʅʘʟʚʽʪʴ ʩʪʘʪʠʯʥʽ ʽ ʜʠʥʘʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ɻɯʇʉ. 

9. ʇʦʷʩʥʽʪʴ ʟʚ'ʷʟʦʢ ʝʣʝʢʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟ ʢʦʥʩʪʨʫʢʮʽʻʶ ʧʨʠʣʘʜʫ. 

10. ɼʝ ʟʥʘʡʰʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻɯʇʉ? 
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3. ɯʆʅʅʆ-ʇʃɸɿʄʆɺɯ ʇʈʀʉʊʈʆɰ ʊɸ ʆɹʃɸɼʅɸʅʅʗ 

3.1. ʇʈʆʎɽʉʀ, ʑʆ ʇʈʆʊɯʂɸʖʊʔ ɺ ʊɺɽʈɼʆʄʋ ʊɯʃɯ ʇʈʀ ɽʃɽʂʊʈʆʅʅʆʄʋ 

ʊɸ ɯʆʅʅʆʄʋ ɹʆʄɹɸʈɼʋɺɸʅʅɯ 

ʆʩʥʦʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʦʛʦ 

ʦʧʨʦʤʽʥʝʥʥʷ ʩʢʣʘʜʘʶʪʴ ʩʢʣʘʜʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ 

ʪʚʝʨʜʦʛʦ ʪʽʣʘ, ʧʨʦʮʝʩʠ ʚ ʧʘʨʘʭ ʽ ʛʘʟʫ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʧʦʪʦʢʫ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ. 

ʇʨʠ ʚʟʘʻʤʦʜʽʾ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʟ ʤʦʣʝʢʫʣʘʤʠ ʨʝʯʦʚʠʥʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʛʘʟʦʧʦʜʽʙʥʦʤʫ ʩʪʘʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʫʜʞʝʥʥʷ, ʽʦʥʽʟʘʮʽʷ ʽ ʜʠʩʦʮʽʘʮʽʷ ʤʦʣʝʢʫʣ. ʇʨʠ 

ʚʟʘʻʤʦʜʽʾ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʟ ʪʚʝʨʜʠʤ ʪʣ̔ʦʤ ʚʽʜʙʫʚʘʶʪʴʩʷ ʙʽʣʴʰ ʩʢʣʘʜʥʽ 

ʧʨʦʮʝʩʠ. ʍʘʨʘʢʪʝʨ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʮʠʭ ʧʨʦʮʝʩʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʦʧʨʦʤʽʥʝʥʥʷ, 

ʰʚʠʜʢʦʩʪʽ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʚʝʨʜʦʛʦ ʪʽʣʦ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

ʇʨʠ ʦʧʨʦʤʽʥʝʥʥʽ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʧʫʯʢʦʤ ʰʚʠʜʢʠʭ ʝʣʝʢʪʨʦʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʽʜʙʠʚʘʥʥʷ ʯʘʩʪʠʥʠ ʧʫʯʢʘ. ɸʣʝ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʝʣʝʢʪʨʦʥʽʚ ʧʨʦʥʠʢʘʻ ʥʘ ʜʝʷʢʫ 

ʛʣʠʙʠʥʫ, ʟʘʟʥʘʻ ʧʨʠ ʮʴʦʤʫ ʛʘʣʴʤʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʚʟʘʻʤʦʜʽʾ ʟ ʝʣʝʢʪʨʦʥʘʤʠ 

ʨʝʯʦʚʠʥʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʛʨʽʚʦʤ, ʨʝʥʪʛʝʥʽʚʩʴʢʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ, 

ʚʪʦʨʠʥʥʦʶ ʝʣʝʢʪʨʦʥʥʦ ʁ ʝʤʽʩʽʻʶ, ʚʠʥʠʢʥʝʥʥʷʤ ʜʝʬʝʢʪʽʚ ʫ ʢʨʠʩʪʘʣʽ ʪʘ ʽʥʰʠʤʠ 

ʝʬʝʢʪʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʜʝʷʢʠʭ ʫʤʦʚʘʭ ʦʧʨʦʤʽʥʝʥʥʷ ʝʣʝʢʪʨʦʥʘʤʠ ʤʦʞʝ 

ʩʪʠʤʫʣʶʚʘʪʠ ʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʪʚʝʨʜʦʛʦ ʨʝʯʦʚʠʥʠ, ʩʧʨʠʷʪʠ 

ʧʨʠʩʢʦʨʝʥʥ ʁʧʨʦʮʝʩʽʚ ʜʠʬʫʟʽʾ, ʚʠʢʣʠʢʘʪʠ ʧʨʦʮʝʩʠ ʜʠʩʦʮʽʘʮʽʾ ʜʝʷʢʠʭ ʩʧʦʣʫʢ, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʪʚʝʨʜʦʛʦ ʪʽʣʘ, ʘ ʪʘʢʦʞ ʩʪʠʤʫʣʶʚʘʪʠ ʧʨʦʮʝʩʠ ʜʝʩʦʨʙʮʽʾ ʛʘʟʫ ʟ 

ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʪʚʝʨʜʦʛʦ ʪʽʣʘ. 

ɺʟʘʻʤʦʜʽʷ ʽʦʥʽʚ ʟ ʨʝʯʦʚʠʥʦʶ ʧʦʯʠʥʘʻʪʴʩʷ ʱʝ ʧʨʠ ʧʽʜʣʴʦʪʽ ʾʭ ʜʦ ʧʦʚʝʨʭʥʽ 

ʪʚʝʨʜʦʛʦ ʪʽʣʘ. ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ ʽʦʥʠ ʩʚʦʾʤ ʝʣʝʢʪʨʠʯʥʠʤ ʧʦʣʝʤ ʚʠʨʦʙʣʷʶʪʴ 

ʚʠʨʠʚʘʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʪʘ ʽʦʥʽʚ. ʏʘʩʪʠʥʘ ʽʦʥʽʚ, ʱʦ ʧʨʦʥʠʢʣʠ ʚʩʝʨʝʜʠʥʫ ʨʝʯʦʚʠʥʠ, 

ʚʽʜʙʠʚʘʻʪʴʩʷ ʚ ʚʘʢʫʫʤ ʫ ʚʠʛʣʷʜʽ ʽʦʥʽʚ, ʥʝʡʪʨʘʣʴʥʠʭ ʽ ʟʙʫʜʞʝʥʠʭ ʘʪʦʤʽʚ. ʆʩʥʦʚʥʘ 

ʯʘʩʪʠʥʘ ʽʦʥʽʚ, ʧʨʦʥʠʢʘʶʯʠʭ ʚʩʝʨʝʜʠʥʫ ʨʝʯʦʚʠʥʠ, ʟʘʛʘʣʴʤʦʚʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʨʽʟʥʠʭ ʧʨʦʮʝʩʽʚ ʚʟʘʻʤʦʜʽʾ ʟ ʷʜʨʘʤʠ ʨʝʯʦʚʠʥʠ ʽ ʝʣʝʢʪʨʦʥʥʠʤʠ ʦʙʦʣʦʥʢʘʤʠ ʘʪʦʤʽʚ. 

ɯʦʥʠ ʥʘ ʩʚʦʻʤʫ ʰʣʷʭʫ ʤʦʞʫʪʴ ʥʝʡʪʨʘʣʽʟʫʚʘʪʠʩʷ, ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʥʘ ʰʚʠʜʢʽ ʘʪʦʤʠ, 

ʧʦʪʽʤ ʟʥʦʚʫ ʽʦʥʽʟʦʚʫʚʘʪʠʩʷ, ʤʦʞʫʪʴ ʚʠʙʠʚʘʪʠ ʘʪʦʤʠ ʟ ʚʫʟʣʽʚ ʢʨʠʩʪʘʣʽʯʥʦʾ ʛʨʘʪʢʠ. ʎʽ 

ʘʪʦʤʠ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʤʦʞʫʪʴ ʘʙʦ ʟʤ̔ ʫɦʚʘʪʠʩʷ ʫ ʚʘʢʫʫʤ ʫ ʚʠʛʣʷʜʽ ʘʪʦʤʽʚ, ʽʦʥʽʚ ʪʘ 
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ʟʙʫʜʞʝʥʠʭ ʘʪʦʤʽʚ, ʘʙʦ ʚʠʢʣʠʢʘʪʠ ʟʩʫʚ ʽʥʰʠʭ ʘʪʦʤʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʽʦʥʽʚ ʟ 

ʨʝʯʦʚʠʥʦʶ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠʩʷ ʢʘʩʢʘʜʠ ʟʤʽʰʘʥʠʭ ʘʪʦʤʽʚ, ʫʪʚʦʨʶʚʘʪʠʩʷ ʚʘʢʘʥʩʽʾ 

ʪʘ ʘʪʦʤʠ ʚ ʤʽʞʚʫʟʽʣʣʷʭ ʛʨʘʪʢʠ. ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤʠ ʧʨʦʮʝʩʘʤʠ ʧʨʠ ʽʦʥʥʦʤʫ 

ʙʦʤʙʘʨʜʫʚʘʥʥʽ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʚʠʙʠʚʘʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʟ ʨʝʯʦʚʠʥʠ. ʈʝʯʦʚʠʥʘ 

ʚʥʘʩʣʽʜʦʢ ʾʾ ʟʙʫʜʞʝʥʥʷ ʪʘ ʽʦʥʽʟʘʮʽʾ ʾʾ ʘʪʦʤʽʚ ʤʦʞʝ ʚʠʧʫʩʪʠʪʠ ʚʠʜʠʤʝ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ 

ʽ ʨʝʥʪʛʝʥʚ̔ʩʴʢʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɿʘ ʧʝʚʥʠʭ ʫʤʦʚ ʽʦʥʠ ʤʦʞʫʪʴ ʦʩʽʜʘʪʠ ʽ 

ʥʝʡʪʨʘʣʽʟʫʚʘʪʠʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʪʚʝʨʜʦʾ ʨʝʯʦʚʠʥʠ, ʫʪʚʦʨʶʶʯʠ ʪʦʥʢʫ ʧʣʽʚʢʫ. 

ɼʝʷʢʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʪʚʝʨʜʦʤʫ ʪʽʣʽ ʧʨʠ ʦʧʨʦʤʽʥʝʥʥʽ ʟʘʨʷʜʞʝʥʠʤʠ 

ʯʘʩʪʠʥʢʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʮʽʣʝʡ ʪʘ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ 

ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. ɼʦ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ ʚʽʜʥʦʩʷʪʴʩʷ: 

ï ʥʘʛʨʽʚ ʧʨʠ ʛʘʣʴʤʫʚʘʥʥʽ ʯʘʩʪʠʥʦʢ ʚ ʨʝʯʦʚʠʥʽ; 

ï ʢʘʪʦʜʥʝ ʨʦʟʧʠʣʝʥʥʷ; 

ï ʫʪʚʦʨʝʥʥʷ ʜʝʬʝʢʪʽʚ ʚ ʢʨʠʩʪʘʣʽʯʥʽʡ ʛʨʘʪʮʽ; 

ï ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʦʥʽʚ ʚ ʛʣʠʙ ʪʚʝʨʜʦʛʦ ʪʽʣʘ; 

ï ʩʪʠʤʫʣʶʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʝʣʝʢʪʨʦʥʥʠʤ ʙʦʤʙʘʨʜʫʚʘʥʥʷʤ; 

ï ʭ̔ ʤʽʯʥʘ ʚʟʘʻʤʦʜʽ ̫ʽʦʥʽʚ ʟ ʘʪʦʤʘʤʠ ʪʽʣʘ, ʱʦ ʙʦʤʙʘʨʜʫʻʪʴʩʷ ʪʘ ʽʥ. 

ɼʝʷʢʽ ʧʨʦʮʝʩʠ, ʱʦ ʥʝ ʜʘʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʝʬʝʢʪʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ ʭʦʜʦʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ (ʚʪʦʨʠʥʥʘ ʝʤʽʩʽʷ, ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

 ̔ʪ. ʜ.). 

ɹʘʛʘʪʦ ʷʢʽ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʦʪʽʢʘʶʪʴ ʦʜʥʦʯʘʩʥʦ, ʧʨʦʪʝ ʚ ʢʦʞʥʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʦʜʠʥ, ʚʽʜʥʦʩʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢʦʛʦ 

ʧʦʩʠʣʶʻʪʴʩʷ ʰʣʷʭʦʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʠʙʦʨʫ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ. 

 

3.2. ʊɽʍʅʆʃʆɻɯʏʅɯ ʆʇɽʈɸʎɯɰ, ʑʆ ɺʀʂʆʅʋʖʊʔʉʗ ɽʃɽʂʊʈʆʅʅʆ-ɯʆʅʅʀʄʀ 

ʄɽʊʆɼɸʄʀ 

ɺʝʣʠʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʝʬʝʢʪʽʚ, ʚʠʢʣʠʢʘʥʠʭ ʦʧʨʦʤʽʥʝʥʥʷʤ ʪʚʝʨʜʦʛʦ ʪʣ̔ʘ 

ʧʦʪʦʢʘʤʠ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, ʟʫʤʦʚʠʣʦ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ, ʚʠʢʦʥʫʚʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʠʭ ʤʝʪʦʜʽʚ [5-7]. 

ɼʣʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʮʽʣʝʡ ʦʩʦʙʣʠʚʦ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʧʣʦʚʘ ʜʽ̫ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʦʤʙʘʨʜʫʚʘʥʥʷ. ɽʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʽ ʤʝʪʦʜʠ ʫʤʦʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 
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ʧʨʠ ʧʣʘʚʮʽ ʤʝʪʘʣʽʚ ʫ ʚʘʢʫʫʤʽ, ʜʣʷ ʟʦʥʥʦʾ ʦʯʠʩʪʢʠ, ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ, ʨʦʟʤʽʨʥʦʾ 

ʦʙʨʦʙʢʠ ʽ ʜʣʷ ʽʥʰʠʭ ʮʽʣʝʡ. ɯʦʥʥʝ ʙʦʤʙʘʨʜʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʯʠʱʝʥʥʷ 

ʜʝʪʘʣʝʡ, ʜʣʷ ʥʘʛʨʽʚʫ ʟʘʛʦʪʦʚʦʢ ʧʨʠ ʜʠʬʫʟʽʡʥʦʤʫ ʟʚʘʨʶʚʘʥʥʽ ʟ ʚʘʢʫʫʤʽ, ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʪʚʦʨʽʚ, ʜʣ ̫ʦʪʨʠʤʘʥʥʷ ʧʣʽʚʦʢ, ʜʣʷ ʣʝʛʫʚʘʥʥʷ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʽ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʜʝʷʢʠʭ ʽʥʰʠʭ ʦʧʝʨʘʮʽʡ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʾʭ ʤʦʞʥʘ ʟʛʨʫʧʫʚʘʪʠ ʽ ʧʨʝʜʩʪʘʚʠʪʠ ʫ 

ʚʠʛʣʷʜʽ ʧ'ʷʪʠ ʤʝʪʦʜʽʚ. ʂʣʘʩʠʬʽʢʘʮʽʡʥʦ  ʁʦʟʥʘʢʦʶ ʜʣʷ ʥʠʭ ʻ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʧʨʦʪʽʢʘʶʪʴ ʚ ʨʝʯʦʚʠʥʽ ʧʨʠ ʚʧʣʠʚʽ ʧʫʯʢʽʚ ʝʣʝʢʪʨʦʥʽʚ ʪʘ ʽʦʥʽʚ. ʇʨʠʯʦʤʫ ʮʽ ʧʨʦʮʝʩʠ 

ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ. ɿʘ ʮʽʻʶ ʦʟʥʘʢʦʶ ʩʝʨʝʜ 

ʤʝʪʦʜʽʚ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ: 

1. ʄʝʪʦʜʠ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʦʛʦ ʥʘʛʨʽʚʫ. ʆʩʥʦʚʫ ʮʠʭ ʤʝʪʦʜʽʚ ʩʢʣʘʜʘʶʪʴ ʪʝʧʣʦʚʽ 

ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʧʨʠ ʛʘʣʴʤʫʚʘʥʥʽ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʚ ʨʝʯʦʚʠʥʽ, ʘʣʝ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʾʾ ʨʫʡʥʫʚʘʥʥʷ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴʩʷ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʽ 

ʤʝʪʦʜʠ ʦʙʝʟʛʘʞʫʚʘʥʥ,̫ ʚʽʜʧʘʣʫ ʪʘ ʧʣʘʚʢʠ ʤʘʪʝʨʽʘʣʽʚ, ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʧʘʷʥʥʷ ʜʝʪʘʣʝʡ 

ʟ ʨʽʟʥʠʭ. ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʤʝʥʝʤ ʝʣʝʢʪʨʦʥʽʚ ʪʘ ʽʦʥʽʚ ʪʘ ʽʥʰʽ ʤʝʪʦʜʠ. 

2. ɽʣʝʢʪʨʦʥʥʦ ʪʘ ʽʦʥʥʦ-ʝʨʦʟʽʡʥʽ ʤʝʪʦʜʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʨʫʡʥʫʚʘʥʥ̔ ʨʝʯʦʚʠʥʠ ʪʘ 

ʚʠʜʘʣʝʥʥ ̔ʾʾ ʯʘʩʪʦʢ, ʘ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚ ʪʚʝʨʜʦʤʫ ʪʽʣʽ ʫʪʚʦʨʶʶʪʴʩʷ ʟʘʛʣʠʙʣʝʥʥʷ, 

ʢʘʥʘʣʠ ʘʙʦ ʧʘʟʠ. ɼʦ ʮʠʭ ʤʝʪʦʜʽʚ ʥʘʣʝʞʘʪʴ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʠʡ ʤʝʪʦʜ ʨʦʟʤʽʨʥʦʾ 

ʦʙʨʦʙʢʠ, ʤʝʪʦʜ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʝʯʦʚʠʥʠ ʝʣʝʢʪʨʦʥʥʠʤ ʥʘʛʨʽʚʦʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʧʣʽʚʦʢ, ʤʝʪʦʜ ʚʠʜʘʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ ʜʦʧʦʤʦʛʦʶ ʽʦʥʥʦʛʦ ʙʦʤʙʘʨʜʫʚʘʥʥʷ, ʤʝʪʦʜ 

ʦʪʨʠʤʘʥʥʷ ʧʣʽʚʦʢ ʢʘʪʦʜʥʠʤ ʨʦʟʧʠʣʝʥʥʷʤ, ʤʝʪʦʜ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʪʚʦʨʽʚ ʽ ʧʘʟʽʚ ʽʦʥʥʠʤ 

ʙʦʤʙʘʨʜʫʚʘʥʥʷʤ ʪʘ ʽʥʰʽ. 

3. ʄʝʪʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʘʜʽʘʮʽʡʥʠʡ ʚʧʣʠʚ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘ ʽʦʥʥʠʭ 

ʧʫʯʢʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʟʤʽʥʶʻʪʴʩʷ ʙʫʜʦʚʘ ʢʨʠʩʪʘʣʽʚ, ʚʠʥʠʢʘʶʪʴ ʜʝʬʝʢʪʠ ʫ 

ʪʚʝʨʜʦʤʫ ʪʽʣʽ. ʋ ʮʶ ʛʨʫʧʫ ʚʭʦʜʷʪʴ ʤʝʪʦʜʠ ʧʨʠʩʢʦʨʝʥʥʷ ʜʠʬʫʟʽʾ, ʤʝʪʦʜʠ ʟʤʽʥʠ 

ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʥʽ ʽ ʪ.ʜ. 

4. ʄʝʪʦʜʠ, ʦʩʥʦʚʥʫ ʨʦʣʴ ʚ ʷʢʠʭ ʛʨʘʻ ʭʽʤʽʯʥʘ ʜʽʷ ʝʣʝʢʪʨʦʥʥʠʭ ʽ ʽʦʥʥʠʭ ʧʫʯʢʽʚ. 

ɺʦʥʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʩʪʠʤʫʣʶʚʘʥʥʽ ʧʨʦʮʝʩʽʚ ʜʠʩʦʮʽʘʮʽʾ ʩʢʣʘʜʥʠʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, 

ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʧʨʠ ʝʣʝʢʪʨʦʥʥʦʤʫ ʙʦʤʙʘʨʜʫʚʘʥʥʽ, ʘ ʪʘʢʦʞ ʫ 
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ʭʽʤʽʯʥʽʡ ʚʟʘʻʤʦʜʽʾ ʽʦʥʽʚ ʟ ʤʦʣʝʢʫʣʘʤʠ ʨʝʯʦʚʠʥʠ, ʱʦ ʙʦʤʙʘʨʜʫʻʪʴʩʷ. ʎʽ ʧʨʦʮʝʩʠ 

ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʠʭ ʤʝʪʦʜʽʚ ʦʙʝʟʛʘʞʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ, 

ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʠʭ ʪʘ ʽʦʥʥʦ-ʧʣʘʟʤʦʚʠʭ ʤʝʪʦʜʽʚ ʦʜʝʨʞʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʽ 

ʧʦʣʽʤʝʨʥʠʭ ʧʣʽʚʦʢ, ʘ ʪʘʢʦʞ ʜʝʷʢʠʭ ʚʠʜʽʚ ʽʦʥʥʦʾ ʨʦʟʤʽʨʥʦʾ ʦʙʨʦʙʢʠ ʽ 

ʝʣʝʢʪʨʦʥʦʣʽʪʦʛʨʘʬʽ.ʾ 

5. ʄʝʪʦʜʠ ʚʧʨʦʚʘʜʞʝʥʥ ̫ʽʦʥʽʚ ʚ ʪʚʝʨʜʝ ʪʽʣʦ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʜʦʩʷʛʘʻʪʴʩʷ 

ʝʬʝʢʪ ʣʝʛʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʨʝʯʦʚʠʥʠ. ʎʝʡ ʤʝʪʦʜ ʚʽʜʦʤʠʡ ʷʢ ʤʝʪʦʜ ʽʦʥʥʦʛʦ 

ʣʝʛʫʚʘʥʥʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ ʪʘ ʽʥʰʠʭ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ 

ʧʨʠʣʘʜʽʚ. 

ɼʝʷʢʽ ʟ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ (ʚʽʜʧʘʣ, ʦʙʝʟʛʘʞʫʚʘʥʥ,̫ ʦʯʠʱʝʥʥʷ 

ʜʝʪʘʣʝʡ, ʧʣʘʚʢʘ ʽ ʟʚʘʨʶʚʘʥʥʷ, ʬʨʝʟʝʨʫʚʘʥʥ ̫ʪʘ ʩʚʝʨʜʣʽʥʥʷ, ʦʪʨʠʤʘʥʥʷ ʧʣʽʚʦʢ ʪʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʽʢʨʦʩʭʝʤ, ʣʝʛʫʚʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʧʝʨʝʭʦʜʽʚ, ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʜʠʬʫʟʽʾ, ʟʘʧʠʩ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ ʭʦʜʦʤ ʦʙʨʦʙʢʠ), ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʦʜʥʠʤ ʘʙʦ ʢʽʣʴʢʦʤʘ ʤʝʪʦʜʘʤʠ. ɺʠʙʽʨ ʤʝʪʦʜʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦʚʘʤʠ, ʚ ʷʢʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʧʝʨʘʮʽʷ, ʽ ʤʦʞʣʠʚʦʩʪʷʤʠ ʦʙʣʘʜʥʘʥʥʷ. 

 

3.3. ʂʃɸʉʀʌɯʂɸʎɯʗ ɽʃɽʂʊʈʆʅʅʆ-ɯʆʅʅʆɻʆ ʆɹʃɸɼʅɸʅʅʗ 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʨʦʟʨʦʙʣʝʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʫʩʪʘʥʦʚʢʠ ʽ ʢʽʣʴʢʘ ʪʠʧʽʚ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʮʽʣʦʛʦ ʢʦʤʧʣʝʢʩʫ ʦʧʝʨʘʮʽʡ. ʇʦ ʤ̔ʨ̔ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʟʘʻʤʦʜʽʾ ʧʫʯʢʽʚ 

ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʟ ʨʝʯʦʚʠʥʦʶ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʝʣʝʢʪʨʦʥʥʦ-

ʽʦʥʥʠʭ ʤʝʪʦʜʽʚ ʽ ʨʦʟʰʠʨʶʻʪʴʩʷ ʢʦʣʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʥʘʩʣʽʜʦʢ ʨʦʟʰʠʨʝʥʥʷ 

ʦʙʣʘʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʦʚʽ ʟʨʘʟʢʠ 

ʦʙʣʘʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʰʚʠʜʢʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʽʩʪʴ ʫʩʪʘʥʦʚʦʢ ʪʘ ʾʭ ʪʠʧʽʚ 

ʚʠʚʯʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʦʮʽʣʴʥʦ ʧʦʯʘʪʠ ʟ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʨʠʥʮʠʧʦʤ ʙʫʜʦʚʠ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ. ɿʘ ʦʩʥʦʚʥʽ 

ʦʟʥʘʢʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʚʠʛʣʷʜ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʫʩʪʘʥʦʚʮʽ ʚ ʷʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʩʦʙʫ. 

ʇʦ ʚʠʜʫ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, ʨʦʟʨʽʟʥʷʶʪʴ: 
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1. ʝʣʝʢʪʨʦʥʥʽ ʫʩʪʘʥʦʚʢʠ; 

2. ʽʦʥʥʽ ʫʩʪʘʥʦʚʢʠ; 

3. ʢʦʤʙʽʥʦʚʘʥʽ ʫʩʪʘʥʦʚʢʠ. 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʚʟʘ̒ʤʦʜ̔ ʾ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʟ ʨʝʯʦʚʠʥʦʶ, ʷʢʠʡ ʧʦʢʣʘʜʝʥʠʡ ʚ 

ʦʩʥʦʚʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʘ, ʫʩʪʘʥʦʚʢʠ ʧʽʜʨʦʟʜʽʣʷʶʪʴ ʥʘ ʥʘʩʪʫʧʥʽ 

ʛʨʫʧʠ: 

1. ɽʣʝʢʪʨʦʥʥʦ-ʥʘʛʨʽʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʛʨʽʚ ʨʝʯʦʚʠʥʠ ʧʨʠ 

ʙʦʤʙʘʨʜʫʚʘʥʥʽ ʟʘʨʷʜʞʝʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ. 

2. ʋʩʪʘʥʦʚʢʠ ʢʘʪʦʜʥʦʛʦ ʨʦʟʧʠʣʝʥʥʷ, ʚ ʷʢʠʭ ʦʩʥʦʚʥʠʤ ʧʨʦʮʝʩʦʤ ʻ 

ʨʦʟʧʦʨʦʰʝʥʥʷ ʨʝʯʦʚʠʥʠ ʧʨʠ ʽʦʥʥʦʤʫ ʙʦʤʙʘʨʜʫʚʘʥʥʽ. 

3. ʋʩʪʘʥʦʚʢʠ ʣʝʛʫʚʘʥʥʷ ʪʘ ʦʩʘʜʞʝʥʥʷ ʧʣʽʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʧʨʠʥʮʠʧʽ 

ʧʝʨʝʥʝʩʝʥʥʷ ʨʝʯʦʚʠʥʠ ʫ ʚʠʛʣʷʜʽ ʽʦʥʽʚ ʪʘ ʦʩʘʜʞʝʥʥʷ ʡʦʛʦ ʥʘ ʙʦʤʙʘʨʜʦʚʘʥʡ̔ ʧʦʚʝʨʭʥʽ 

ʘʙʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʦʥʽʚ ʘ ʢʨʠʩʪʘʣʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʨʝʯʦʚʠʥʠ. 

4. ɯʦʥʥʦ-ʧʣʘʟʤʦʚʽ ʫʩʪʘʥʦʚʢʠ, ʚ ʷʢʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʚ ʧʣʘʟʤʽ ʛʘʟʦʚʦʛʦ ʨʦʟʨʷʜʫ ʽ ʧʨʦʮʝʩʠ ʚʟʘʻʤʦʜʽʾ ʧʣʘʟʤʠ ʟ 

ʨʝʯʦʚʠʥʦʶ. 

5. ʋʩʪʘʥʦʚʢʠ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʭʽʤʽʯʥʘ ʜʽʷ ʝʣʝʢʪʨʦʥʽʚ ʪʘ ʽʦʥʽʚ. 

ʆʜʠʥ ʟ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʠʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 3.1. ʅʘʚʝʜʝʥʘ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʥʝ ʻ ʧʦʚʥʦʶ. ʆʢʨʝʤʽ ʛʨʫʧʠ ʫʩʪʘʥʦʚʦʢ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʙʽʣʴʰ 

ʜʨʽʙʥʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʦʩʥʦʚʥʠʤʠ ʽ ʜʦʜʘʪʢʦʚʠʤʠ ʦʟʥʘʢʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʛʨʫʧʘ 

ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʣʽʚʦʢ ʤʦʞʝ ʧʽʜʨʦʟʜʽʣʷʪʠʩʷ ʧʦ ʚʠʜʫ 

ʟʘʨ̫ʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʽ ʩʧʦʩʦʙʫ ʬʦʨʤʫʚʘʥʥʷ ʧʫʯʢʽʚ ʥʘ ʥʘʩʪʫʧʥʽ ʧʽʜʛʨʫʧʠ: 

1. ɽʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʽ ʫʩʪʘʥʦʚʢʠ, ʚ ʷʢʠʭ ʜʣʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʝʯʦʚʠʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʦʥʢʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʧʨʦʤʽʥʴ. 

2. ɯʦʥʥʽ ʫʩʪʘʥʦʚʢʠ, ʚ ʷʢʠʭ ʧʣʽʚʢʘ ʩʪʚʦʨʶʻʪʴʩʷ ʰʣʷʭʦʤ ʦʩʘʜʞʝʥʥʷ ʽʦʥʽʚ. 

3. ɯʦʥʥʦ-ʧʣʘʟʤʦʚʽ ʫʩʪʘʥʦʚʢʠ, ʦʪʨʠʤʘʥʥʷ ʧʣʽʚʦʢ ʚ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʢʘʪʦʜʥʦʛʦ ʨʦʟʧʠʣʝʥʥʷ. 

4. ɽʣʝʢʪʨʦʥʥʽ ʫʩʪʘʥʦʚʢʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʧʨʠʥʮʠʧʽ ʜʠʩʦʮʽʘʮʽʾ ʭʽʤʽʯʥʠʭ 

ʩʧʦʣʫʢ. 



 
39 

5. ɻʘʟʦʨʦʟʨʷʜʥʽ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʧʣʽʚʦʢ ʚ ʫʤʦʚʘʭ 

ʙʦʤʙʘʨʜʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʘʤʠ ʽ ʽʦʥʘʤʠ ʾʭ ʧʣʘʟʤʠ ʛʘʟʦʚʦʛʦ ʨʦʟʨʷʜʫ. 

ɼʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʚʠʪʢʫ ʝʣʝʢʪʨʦʥʥʦ-

ʽʦʥʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʨʦʟʨʦʙʢʦʶ ʥʦʚʠʭ ʪʠʧʽʚ ʦʙʣʘʜʥʘʥʥʷ. 

ɿ ʫʩʴʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʠʭ ʫʩʪʘʥʦʚʦʢ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʧʣʘʟʤʦʚʽ 

ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʥʽʚ ʪʘ ʧʣʘʟʤʦʚʽ ʜʞʝʨʝʣʘ ʽʦʥʽʚ. 

 

ɽʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʽ ʫʩʪʘʥʦʚʢʠ 

ɽʣʝʢʪʨʦʥʥʽ ɯʦʥʥʽ ʂʦʤʙʽʥʦʚʘʥʽ 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʦʪʨʠʤʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ 

ɽʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʽ ɽʣ. ʽʦʥʥʦ-ʦʧʪʠʯʥʽ ɽʣ. ʽʦʥʥʦ-ʧʣʘʟʤʦʚʽ 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ 
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ʈʠʩ. 3.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

 

3.4. ʇʈʀʅʎʀʇ ɹʋɼʆɺʀ ʊɸ ʆʉʅʆɺʅɯ ɺʋɿʃʀ ɽʃɽʂʊʈʆʅʅʆ-ɯʆʅʅʀʍ 

ʋʉʊɸʅʆɺʆʂ 

ɽʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʽ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʥʘ ʚʽʜ ʦʜʥʦ ʾ ʟʘ 

ʢʦʥʩʪʨʫʢʮʽʻʶ, ʟʘ ʚʠʛʣʷʜʦʤ ʽ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, ʘʣʝ ʪʠʤ ʥʝ ʤʝʥʰʝ 

ʚʦʥʠ ʤʘʶʪʴ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ ʽ ʙʣʦʢʽʚ ʽ ʜʝʷʢʽ ʟʘʛʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʦʙʫʤʦʚʣʝʥʽ ʧʦʜʽʙʥʽʩʪʶ ʬʽʟʠʯʥʠʭ ʷʚʠʱ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʧʫʯʢʽʚ ʝʣʝʢʪʨʦʥʽʚ ʪʘ ʽʦʥʽʚ. 
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ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʽ ʙʫʜʦʚʠ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʦʾ ʫʩʪʘʥʦʚʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʾ 

ʧʨʠʟʥʘʯʝʥʥʷʤ, ʚʠʜʦʤ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, ʚʠʤʦʛʘʤʠ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʧʫʯʢʽʚ, 

ʧʨʦʮʝʩʘʤʠ ʾʭ ʦʪʨʠʤʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʬʽʟʠʯʥʠʤʠ ʷʚʠʱʘʤʠ, ʚʠʢʣʠʢʘʥʠʤʠ 

ʙʦʤʙʘʨʜʫʚʘʥʥʷʤ, ʽ ʪ. ʜ. ɹʫʜʴ-ʷʢʘ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʘ, ʫʩʪʘʥʦʚʢʘ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʚʫʟʣʠ 

ʪʘ ʝʣʝʤʝʥʪʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʪʨʠʤʘʥʥʷ, ʧʨʠʩʢʦʨʝʥʥʷ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʧʫʯʢʽʚ ʝʣʝʢʪʨʦʥ̔ʚ ʪʘ ʽʦʥʽʚ, ʾʭ ʬʦʢʫʩʫʚʘʥʥʷ ʽ ʚʽʜʭʠʣʝʥʥʷ, ʘ ʚ ʨʷʜʽ 

ʚʠʧʘʜʢʽʚ ʽ ʬʽʣʴʪʨʘʮʽʷ ʽʦʥʽʚ ʧʦ ʤʘʩʘʭ, ʘ ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʨʦʙʦʪʦʶ 

ʚʫʟʣʽʚ ʽ ʧʨʦʮʝʩʘʤʠ ʚʟʘʻʤʦʜʽʾ ʧʫʯʢʽʚ ʟ ʨʝʯʦʚʠʥʦʶ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʥʮʠʧ 

ʙʫʜʦʚʠ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʦʾ ʫʩʪʘʥʦʚʢʠ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢ-

ʩʭʝʤʠ, ʧʦʢʘʟʘʥʦʾ ʥʘ ʨʠʩ. 3.2. 

 

ʈʠʩ. 3.2. ʇʨʠʢʣʘʜ ʙʣʦʢ-ʩʭʝʤʠ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʦʾ ʫʩʪʘʥʦʚʢʠ. 

1 ï ʜʞʝʨʝʣʦ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, 

2 ï ʬʦʢʫʩʫ ʯʁʘ ʩʠʩʪʝʤʘ, 

3 ï ʩʠʩʪʝʤʘ ʚʽʜʭʠʣʝʥʥʷ ʧʨʦʤʝʥʷ, 

4 ï ʨʦʙʦʯʘ ʢʘʤʝʨʘ, 

5 ï ʟʘʩʦʙʠ ʚʽʜʢʘʯʫʚʘʥʥʷ, 

6 ï ʙʣʦʢ ʞʠʚʣʝʥʥʷ ʜʞʝʨʝʣʘ ʯʘʩʪʠʥʦʢ ʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʧʫʯʢʦʤ, 

7 ï ʧʨʠʩʪʨʽʡ ʢʦʥʪʨʦʣʶ ʟʘ ʭʦʜʦʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

 

ʋ ʜʞʝʨʝʣʽ 1 ʦʪʨʠʤʫ̒ ʪʴʩʷ ʪʘ ʬʦʨʤʫʻʪʴʩʷ ʧʦʪʽʢ ʯʘʩʪʠʥʦʢ. ʇʦʪʽʤ ʚʽʥ ʬʦʢʫʩʫʻʪʴʩʷ 

ʚ ʩʠʩʪʝʤʽ 2 ʽ ʧʨʠʩʪʨʦʻʤ ʫʧʨʘʚʣʽʥʥʷ 3 ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʙʦʤʙʘʨʜʦʚʘʥʠʡ ʦʙôʢ̒ʪ ʚ 

ʨʦʙʦʯʫ ʢʘʤʝʨʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʦʩʥʦ ʾ ʛʨʫʧʠ 5 ʚ ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ ʪʘ ʚ 

ʧʨʠʩʢʦʨʶʚʘʣʴʥʦʾ ʢʦʣʦʥʥʽ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʝʚʥʠʡ ʪʠʩʢ, ʧʨʠ ʢ̫ʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʦʢʫ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʧʣʠʚ ʥʘ ʦʙô̒ ʢʪ. ɾʠʚʣʝʥʥʷ ʜʞʝʨʝʣʘ ʯʘʩʪʠʥʦʢ ʽ 
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ʧʨʠʩʪʨʦʾʚ ʧʨʠʩʢʦʨʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʬʦʢʫʩʫʚʘʥʥʷ ʽ ʢʝʨʫʚʘʥʥʷ ʧʦʪʦʢʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʽʜ ʙʣʦʢʫ ʞʠʚʣʝʥʥʷ 6. 

ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʙʣʦʢ-ʩʭʝʤʘ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʦʾ ʫʩʪʘʥʦʚʢʠ ʤʦʞʝ ʽʩʪʦʪʥʦ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʨʦʟʛʣʷʥʫʪʦʾ. ʅʘʧʨʠʢʣʘʜ, ʚ ʫʩʪʘʥʦʚʮʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʤʽʢʨʦʩʭʝʤ ʚʚʝʜʝʥʽ ʜʚʽ ʩʠʩʪʝʤʠ ʜʞʝʨʝʣ ʯʘʩʪʠʥʦʢ ï ʝʣʝʢʪʨʦʥʥʘ ʛʘʨʤʘʪʘ ʽ ʜʞʝʨʝʣʦ 

ʽʦʥʽʚ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ ʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ ʪʘ ʽʦʥʽʟʘʮʽʻʶ ʧʘʨʽʚ ʝʣʝʢʪʨʦʥʥʠʤ 

ʙʦʤʙʘʨʜʫʚʘʥʥʷʤ. ɿʘʩʪʦʩʦʚʘʥʘ ʽ ʙʽʣʴʰ ʩʢʣʘʜʥʘ ʩʭʝʤʘ ʦʪʨʠʤʘʥʥʷ ʚʘʢʫʫʤʫ, ʥʽʞ ʫ 

ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʠʭ ʫʩʪʘʥʦʚʢʘʭ. 

ɺ ʽʦʥʥʠʭ ʪʘ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʠʭ ʫʩʪʘʥʦʚʢʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʫʯʢʠ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʟ ʝʥʝʨʛʽʷʤʠ 

2001·  ʢʝɺ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʪʦʢʫ ʯʘʩʪʠʥʦʢ ʟ ʪʘʢʠʤʠ ʝʥʝʨʛʽʷʤʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʧʨʷʤʝ ʧʨʠʩʢʦʨʝʥʥʷ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʧʦʣʷʭ, ʩʪʚʦʨʶʚʘʥʠʭ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ 

ʝʣʝʢʪʨʦʥʥʦʾ ʛʘʨʤʘʪʠ ʘʙʦ ʽʦʥʥʦʛʦ ʜʞʝʨʝʣʘ. ʊʽʣʴʢʠ ʚ ʦʢʨʝʤʠʭ ʫʩʪʘʥʦʚʢʘʭ, ʢʦʣʠ 

ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʦʪʦʢʠ ʯʘʩʪʠʥʦʢ ʟ ʚʝʣʠʢʠʤʠ ʝʥʝʨʛʽʷʤʠ, ʚ ʫʩʪʘʥʦʚʢʫ 

ʚʢʣʶʯʘʶʪʴʩʷ ʧʨʠʩʪʨʦʾ ʜʣʷ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ. ʇʦʪʽʢ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʟ 

ʧʦʪʨʽʙʥʦʶ ʝʥʝʨʛʽʻʶ, ʩʬʦʨʤʦʚʘʥʠʡ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʛʘʨʤʘʪʽ ʘʙʦ ʚ ̔ʦʥʥʦʤʫ ʜʞʝʨʝʣʽ, 

ʧʨʷʤʫʻ ʚ ʬʦʢʫʩʫʶʯ ̔ ʧʨʠʩʪʨʦ.ʾ ɺ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʠʭ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ 

ʬʦʢʫʩʫʚʘʥʥʷ ʧʨʦʤʝʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʤʘʛʥʽʪʥʽ ʝʣʝʢʪʨʦʥʥʽ ʣʽʥʟʠ  ̔

ʣʠʰʝ ʚ ʜʝʷʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʧʦʦʜʠʥʦʢʽ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʽ ʣʽʥʟʠ. ɼʣʷ 

ʬʦʢʫʩʫʚʘʥʥʷ ʽʦʥʥʠʭ ʧʫʯʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʽ ʣʽʥʟʠ ʪʘ ʢʚʘʜʨʫʧʦʣʴʥʽ 

ʤʘʛʥʽʪʥʽ ʪʘ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʽ ʣʽʥʟʠ. ʋʧʨʘʚʣʽʥʥʷ ʧʫʯʢʘʤʠ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʭ, ʪʘʢ ʽ ʤʘʛʥʽʪʥʠʭ ʚʽʜʭʠʣʷʶʯʠʭ 

ʩʠʩʪʝʤ. 

ʇʽʜ ʨʦʙʦʯʦʶ ʢʘʤʝʨʦʶ ʫʩʪʘʥʦʚʢʠ ʨʦʟʫʤʽʶʪʴ ʟʘʙʝʟʧʝʯʝʥʠʡ ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ 

ʧʝʨʝʤʽʱʝʥʥʷ ʽ ʩʠʩʪʝʤʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʛʝʨʤʝʪʠʟʦʚʘʥʠʡ ʦʙôʤ̒, ʚ ʷʢʦʤʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʙʨʦʙʢʘ ʧʫʯʢʘʤʠ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ. ʂʦʥʩʪʨʫʢʮʽʷ ʽ ʨʦʟʤʽʨʠ ʨʦʙʦʯʠʭ 

ʢʘʤʝʨ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʝʣʠʢʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʫʩʪʘʥʦʚʢʠ, ʚ ʷʢʠʭ 

ʨʦʣʴ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ ʚʠʢʦʥʫʻ ʩʢʣʷʥʠʡ ʢʦʚʧʘʢ, ʽʩʥʫʶʪʴ ʫʩʪʘʥʦʚʢʠ ʟʽ ʩʢʣʘʜʥʠʤʠ 

ʚʘʢʫʫʤʥʠʤʠ ʢʘʤʝʨʘʤʠ, ʱʦ ʤʘʶʪʴ ʩʠʩʪʝʤʫ ʰʣʶʟʽʚ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʝʪʘʣʝʡ ʽ ʧʦʜʘʯʽ 
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ʾʭ ʧʽʜ ʧʨʦʤʽʥʴ. ɺ ʦʢʨʝʤʠʭ ʫʩʪʘʥʦʚʢʘʭ ʨʦʟʤʽʨʠ ʚʘʢʫʫʤʥʠʭ ʩʠʩʪʝʤ ʜʦʩʷʛʘʶʪʴ ʜʝʩʷʪʢʽʚ 

ʤʝʪʨʽʚ. 

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʝʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʥʘ ʩʠʩʪʝʤʘ, ʟʦʢʨʝʤʘ, ʝʣʝʢʪʨʦʥʥʘ ʛʘʨʤʘʪʘ, 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ ʽ ʤʦʞʝ ʧʝʨʝʤʽʱʘʪʠʩʷ ʚ ʪʨʴʦʭ 

ʥʘʧʨʷʤʢʘʭ ʱʦʜʦ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʚʠʨʦʙʫ. 

ʅʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʽʦʥʥʦ-ʝʣʝʢʪʨʦʥʥʦʾ ʫʩʪʘʥʦʚʢʠ ʻ ʩʧʝʮʽʘʣʴʥʘ ʚʘʢʫʫʤʥʘ 

ʩʠʩʪʝʤʘ, ʚ ʷʢʫ ʚʭʦʜʷʪʴ ʥʘʩʦʩʠ, ʤʘʩʣʦʚʽʜʙʠʚʘʯʽ, ʧʘʩʪʢʠ, ʚʘʢʫʫʤ-ʧʨʦʚʽʜ ʟ ʢʣʘʧʘʥʘʤʠ ʽ 

ʢʨʘʥʘʤʠ, ʘ ʪʘʢʦʞ ʘʧʘʨʘʪʫʨʘ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʘʢʫʫʤʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʜʦ 

ʨʽʚʥʶ ʚʘʢʫʫʤʫ ʽ ʰʚʠʜʢʦʩʪʽ ʚʽʜʢʘʯʢʠ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʢʽʣʴʢʘ ʩʭʝʤ ʧʦʙʫʜʦʚʠ 

ʚʘʢʫʫʤʥʠʭ ʩʠʩʪʝʤ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʨʦʩʪʽ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʥʘʩʦʩʽʚ ʽ ʦʜʥʦʛʦ 

ʢʣʘʧʘʥʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʘʢʫʫʤ ʧʦʨʷʜʢʫ 64 1010 ---  ʪʦʨ, ʪʘ ʩʢʣʘʜʥʽ ʩʠʩʪʝʤʠ, 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʥʘʜʚʠʩʦʢʦʛʦ ʚʘʢʫʫʤʫ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʢʽʣʴʢʘ 

ʥʘʩʦʩʽʚ, ʩʠʩʪʝʤʘ ʢʨʘʥʽʚ ʽ ʚʠʤʦʨʦʞʫʯ ̔ʧʘʩʪʢʠ. 

 

ɼʞʝʨʝʣʘ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ. 

ɺ ʫʩʪʘʥʦʚʢʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʟʘʩʦʙʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʫʯʢʠ ʝʣʝʢʪʨʦʥʽʚ ʪʘ ʽʦʥʽʚ ʫ ʚʠʛʣʷʜʽ ʪʦʥʢʠʭ ʧʨʦʤʝʥʽʚ. ʋ 

ʷʢʽʩʪʴ ʜʞʝʨʝʣ ʝʣʝʢʪʨʦʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʦʟʞʘʨʝʥʽ ʢʘʪʦʜʠ ʟ ʯʠʩʪʠʭ ʤʝʪʘʣʽʚ ʘʙʦ 

ʪʫʛʦʧʣʘʚʢʠʭ ʩʧʦʣʫʢ, ʘ ʪʘʢʦʞ ʧʣʘʟʤʦʚʽ ʜʞʝʨʝʣʘ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʪʷʛʘʥʥʽ ʝʣʝʢʪʨʦʥʽʚ ʟ 

ʧʣʘʟʤʠ ʛʘʟʦʚʦʛʦ ʨʦʟʨʷʜʫ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʽʦʥʽʚ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚʢʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʧʣʘʟʤʦʚʽ ʜʞʝʨʝʣʘ ʽʦʥʽʚ. ʅʘʰʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʚʠʚʯʝʥʥʷ 

ʜʞʝʨʝʣ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ï ʝʣʝʢʪʨʦʥʥʠʭ ʽ ʽʦʥʥʠʭ, ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʧʨʦʪʽʢʘʶʪʴ ʚ ʥʠʭ, ʘ ʪʘʢʦʞ ʨʦʟʛʣʷʜ ʦʢʨʝʤʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʚʫʟʣʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʽ 

ʽʦʥʥʠʭ ʜʞʝʨʝʣ. 

 

3.5. ɽʄɯʉɯʁʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ʇʃɸɿʄʀ 

ʋʥʽʢʘʣʴʥʠʤ ʟʘ ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʝʤʽʪʝʨʦʤ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʻ ʧʣʘʟʤʘ. 

ʋʥʽʢʘʣʴʥʽʩʪʴ ʧʦʣʷʛʘʻ ʥʘʩʘʤʧʝʨʝʜ ʫ ʪʦʤʫ, ʱʦ ʧʣʘʟʤʘ ʤʦʞʝ ʝʤʽʪʫʚʘʪʠ ʷʢ ʝʣʝʢʪʨʦʥʠ, 

ʪʘʢ ʽ ʽʦʥʠ. ɹʦʤʙʘʨʜʫʚʘʥʥʷ ʧʦʪʦʢʦʤ ʽʦʥʽʚ ʥʝ ʻ ʜʣʷ ʧʣʘʟʤʠ ʨʫʡʥʫʶʯʠʤ ʬʘʢʪʦʨʦʤ. 
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ɽʣʝʢʪʨʦʥʥʽ ʧʦʪʦʢʠ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʚ ʧʨʠʥʮʠʧʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʢʘʪʦʜʽʚ. 

ɸʣʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʛʘʟʦʚʽʜʜʽʣʝʥʥʷ ʟ ʥʴʦʛʦ, ʧʦʚ'ʷʟʘʥʝ ʟ ʥʘʛʨʽʚʘʥʥʷʤ ʜʦ 

ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʧʝʨʽʦʜʠʯʥʽʡ ʨʦʟʛʝʨʤʝʪʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʟʤʽʥʠ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʘʙʩʦʣʶʪʥʦ 

ʥʝʧʨʠʜʘʪʥʽ ʜʣʷ ʨʦʙʦʪʠ ʝʬʝʢʪʠʚʥʠʭ ʪʝʨʤʦʢʘʪʦʜʚ̔ ʥʘ ʦʩʥʦʚʽ ʦʢʠʩʣʽʚ ʣʫʞʥʦʟʝʤʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʅʘʚʽʪʴ ʩʪʽʡʢʽ ʜʦ ʭʽʤʽʯʥʦʛʦ ʦʪʨʫʻʥʥʷ ʢʘʪʦʜʠ ʥʘ ʦʩʥʦʚʽ 6LiB  ʰʚʠʜʢʦ 

ʚʠʭʦʜʷʪʴ ʟ ʣʘʜʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʯʫʪʣʠʚʠʤʠ ʜʦ ʟʘʧʠʣʝʥʥ ̫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ 

ʧʘʨʘʤʠ ʦʙʨʦʙʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʏʝʨʝʟ ʮʝ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚʢʘʭ, ʨʦʙʦʪʘ ʷʢʠʭ ʧʦʚ'ʷʟʘʥʘ ʟ ʬʦʨʤʫʚʘʥʥʤ̫ ʽ 

ʧʨʠʩʢʦʨʝʥʥʷʤ ʝʣʝʢʪʨʦʥʥʠʭ ʧʫʯʢʽʚ, ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʯʠʩʪʦ ʤʝʪʘʣʝʚʽ 

ʪʝʨʤʦʢʘʪʦʜʠ ʟ ʚʦʣʴʬʨʘʤʫ ʪʘ ʪʘʥʪʘʣʫ. ʎʽ ʤʝʪʘʣʠ ʥʝ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʪʝʨʤʦʢʘʪʦʜʘʤʠ. 

ʂʘʪʦʜʠ ʟ ʮʠʭ ʤʝʪʘʣʽʚ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʜʦʚʽʣʴʥʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ, ʢʦʣʠ ʾʭ 

ʧʦʚʝʨʭʥʷ ʙʦʤʙʘʨʜʫʪ̒ɹʩʷ ʽʦʥʘʤʠ. ɯʦʥʠ ʚ ʫʤʦʚʘʭ ʧʦʛʘʥʦʛʦ ʚʘʢʫʫʤʫ ʫʪʚʦʨʶʶʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʽʦʥʽʟʘʮʽʾ ʟʘʣʠʰʢʦʚʦʛʦ ʛʘʟʫ ʽ ʧʘʨʠ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʽʦʥʥʠʭ ʧʫʯʢʽʚ, ʪʦ ʪʚʝʨʜʦʪʽʣʴʥʽ ʝʤʽʪʝʨʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʦʥʥʽ 

ʩʪʨʫʤʠ ʥʝʦʙʭʽʜʥʦʾ ʱʽʣʴʥʦʩʪʽ, ʚ ʜʘʥʠʡ ʯʘʩ ʥʝ ʚʽʜʦʤʽ. 

ɿʽʩʪʘʚʠʤʦ ʤʽʞ ʩʦʙʦʶ ʚʣʘʩʪʠʚʦʩʪʽ ʪʚʝʨʜʦʪʽʣʴʥʦʛʦ ʽ ʧʣʘʟʤʦʚʦʛʦ ʝʤʽʪʝʨʽʚ. 

ɺʽʜʙʽʨ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʟ ʧʣʘʟʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʢʦʨʜʦʥʫ ʧʣʘʟʤʘ-ʚʘʢʫʫʤ. 

ʗʢʠʤ ʯʠʥʦʤ ʬʦʨʤʫʻʪʴʩʷ ʮʷ ʤʝʞʘ, ʦʙʛʦʚʦʨʠʤʦ ʜʘʣʽ. ʈʦʟʛʣʷʥʝʤʦ ʝʤʽʩʽʶ ʝʣʝʢʪʨʦʥʽʚ. 

ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʪʚʝʨʜʦʪʽʣʴʥʦʛʦ ʢʘʪʦʜʘ, ʝʣʝʢʪʨʦʥʠ ʜʦʣʘʶʪʴ ʢʦʨʜʦʥ ʧʣʘʟʤʘ-

ʚʘʢʫʫʤ ʟʘ ʨʘʭʫʥʦʢ ʝʥʝʨʛʽʾ ʪʝʧʣʦʚʦʛʦ ʨʫʭʫ. ʗʢ ʧʨʠ ʝʤʽʩʽʾ ʝʣʝʢʪʨʦʥʽʚ ʟ ʪʚʝʨʜʦʛʦ ʪʽʣʘ, 

ʪʘʢ ʽ ʟ ʧʣʘʟʤʠ ʱʽʣʴʥʽʩʪʴ ʝʤʽʩʽʡʥʦʛʦ ʩʪʨʫʤʫ ʝʣʝʢʪʨʦʥʽʚ eI  ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʪʘʢʠʤ 

ʯʠʥʦʤ: 

 ñ
¤

=
mW

zzzee dVVfVenI
/2

)( , (3.1) 

ʜʝ e ï ʟʘʨʷʜ ʝʣʝʢʪʨʦʥʘ, en  ï ʦʙôʤ̒ʥʘ ʱʽʣʴʥʽʩʪʴ ʝʣʝʢʪʨʦʥʽʚ, zV  ï ʩʢʣʘʜʦʚʘ ʪʝʧʣʦʚʦʾ 

ʰʚʠʜʢʦʩʪʽ ʚ ʥʘʧʨʷʤʢʫ ʝʤʽʩʽʡʥʦʛʦ ʩʪʨʫʤʫ, )( zVf  ï ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ ʝʣʝʢʪʨʦʥʽʚ ʟʘ 

ʰʚʠʜʢʦʩʪʷʤʠ, W  ï ʧʦʪʝʥʮʽʡʥʘ ʝʥʝʨʛʽʷ ʝʣʝʢʪʨʦʥʘ ʚ ʝʤʽʪʝʨʽ. 

ɺ ʤʝʪʘʣʽ ʝʣʝʢʪʨʦʥʠ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʨʦʟʧʦʜʽʣʫ ʌʝʨʤʽ: 
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ʜʝ T  ï ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʪʘʣʫ, mWV ff /2= , 
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 ï ʝʥʝʨʛʽʷ ʌʝʨʤʽ, 
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2

pef n
m

h
W =  ï ʝʥʝʨʛʽʷ ʌʝʨʤʽ ʧʨʠ ʊÁ ʂ. ʗʢʱʦ ʚʠʢʦʥʘʪʠ ʽʥʪʝʛʨʫʚʘʥʥʷ ʫ ʚʠʨʘʟʽ 

(3.1), ʧʽʜʩʪʘʚʠʚʰʠ )( zVf  ʫ ʚʠʛʣʷʜʽ (3.2), ʪʦ ʦʪʨʠʤʘʻʤʦ ʚʽʜʦʤʫ ʬʦʨʤʫʣʫ ʜʣʷ ʱ̔ʣʴʥʦʩʪʽ 

ʝʤʽʩʽʡʥʦʛʦ ʩʪʨʫʤʫ ʤʝʪʘʣʝʚʦʛʦ ʝʤʽʪʝʨʘ 

 )/exp(2 kTeATIe j-= , (3.3) 

ʜʝ 0fa WWe -=j  ï ʝʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ ʚʠʭʦʜʫ ʝʣʝʢʪʨʦʥʘ ʟ ʝʤʽʪʝʨʘ, A  ï ʧʦʩʪʽʡʥʘ, ʱʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʝʤʽʪʝʨʘ. ɿ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ 

ʬʦʨʤʫʣʦʶ (3.3) ʚʽʜʦʤʦ, ʱʦ ʱʽʣʴʥʽʩʪʴ ʩʪʨʫʤʫ ʧʨʠ ʪʠʧʦʚʠʭ ʟʥʘʯʝʥʥʷʭ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

j ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʠʭ ʜʦʣʝʡ ʜʦ ʦʜʠʥʠʮʴ ʘʤʧʝʨ ʟ ʢʚʘʜʨʘʪʥʦʛʦ 

ʩʘʥʪʠʤʝʪʨʘ. ʎʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʝʣʝʢʪʨʦʥʽʚ ʚʽʜʙʠʚʘʻʪɹʩʷ ʚʽʜ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʙʘʨ'ʻʨʫ, ʽʩʥʫʶʯʦʛʦ ʥʘ ʢʦʨʜʦʥʽ ʪʚʝʨʜʝ ʪʽʣʦ-ʚʘʢʫʫʤ. 

ɺ ʧʣʘʟʤʽ ʬʫʥʢʮʽ ̫ʨʦʟʧʦʜʽʣʫ ʝʣʝʢʪʨʦʥʽʚ ʟʘ ʝʥʝʨʛʽʷʤʠ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʘ ʷʢ 

ʨʦʟʧʦʜʽʣ ʄʘʢʩʚʝʣʣʘ: 
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ɼʣʷ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʧʣʘʟʤʠ ʩʧʨʘʚʝʜʣʠʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: ekTW 2<< . ʅʘ 

ʮʽʡ ʧʽʜʩʪʘʚʽ ʧʨʠ ʦʙʯʠʩʣʝʥʥʽ ʽʥʪʝʛʨʘʣʘ (3.1) ʜʣʷ ʧʣʘʟʤʠ ʧʨʠʡʤʘʶʪʴ ʥʘʙʣʠʞʝʥʦ 

ʥʠʞʥʁ ʛʨʘʥʠʮʶ ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʽʚʥʦ  ʁ0. ʇʨʠ ʮʴʦʤʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʯʠʩʣʝʥʴ ʚʠʭʦʜʠʪʴ 
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ɺʠʨʘʟ (3.5) ʚʠʟʥʘʯʘʻ ʱʽʣʴʥʽʩʪʴ ʩʪʨʫʤʫ ʝʣʝʢʪʨʦʥʽʚ, ʝʤʽʪʦʚʘʥʠʭ ʧʣʘʟʤʦʚʠʤ 

ʢʘʪʦʜʦʤ. ɺʠʜʥʦ, ʱʦ ʱʽʣʴʥʽʩʪʴ ʝʤʽʩʽʡʥʦʛʦ ʩʪʨʫʤʫ ʜʦʨʽʚʥʶʻ ʱʽʣʴʥʦʩʪʽ ʭʘʦʪʠʯʥʦʛʦ 

ʩʪʨʫʤʫ ʝʣʝʢʪʨʦʥʽʚ ʚ ʧʣʘʟʤʽ. 

ɼʣʷ ʩʫʯʘʩʥʠʭ ʪʚʝʨʜʦʪʣ̔ʴʥʠʭ ʢʘʪʦʜʽʚ ʧʨʠ ʨʦʙʦʪʽ ʚ ʥʝʧʝʨʝʨʚʥʦʤʫ ʨʝʞʠʤʽ 

ʱʽʣʴʥʽʩʪʴ ʩʪʨʫʤʫ ʝʤʽʩʽʾ ʤʘʻ ʧʦʨʷʜʦʢ 510  ɸ/ʤ
2
. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʝʣʝʢʪʨʦʥʽʚ ʧʦʨʷʜʢʫ 

410  ʂ, ʱʦ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʬʦʨʤʫʣʦ  ʁ(3.5) ʧʦʢʘʟʫʻ, 
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ʱʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʱʽʣʴʥʦʩʪʽ ʩʪʨʫʤʫ ʝʤʽʩʽʾ 510  ɸ/ʩʤ
2
 ʥʝʦʙʭʽʜʥʘ ʧʣʘʟʤʘ ʟ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʝʣʝʢʪʨʦʥ̔ʚ 1810ºen  ʤ
-3
. ʆʪʨʠʤʘʥʥʷ ʧʣʘʟʤʠ ʟ ʪʘʢʦʶ ʞ ʽ ʥʘʚʽʪʴ 

ʙʽʣʴʰʦʶ ʦʙ'ʻʤʥʦʶ ʱʽʣʴʥʽʩʪʶ ʟʘʨʷʜʽʚ ʥʝ ʚʠʢʣʠʢʘʻ ʙʫʜʴ-ʷʢʠʭ ʫʩʢʣʘʜʥʝʥʴ. ɺ ʜʘʥʠʡ 

ʯʘʩ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʟʤʦʚʠʭ ʝʤʽʪʝʨʽʚ ʦʪʨʠʤʫʶʪʴ ʩʪʨʫʤʠ ʝʣʝʢʪʨʦʥʽʚ ʱʽʣʴʥʽʩʪʶ ʚ 

ʢʽʣʴʢʘ ʪʠʩʷʯ ʘʤʧʝʨ ʥʘ ʢʚʘʜʨʘʪʥʠʡ ʩʘʥʪʠʤʝʪʨ. 

ʑʽʣʴʥʽʩʪʴ ʩʪʨʫʤʫ ʝʤʽʩʽʾ ʧʦʟʠʪʠʚʥʠʭ ʽʦʥʽʚ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʩʪʨʫʤ 

ʥʘʩʠʯʝʥʥʷ ʚ ʣʘʥʮʶʟʽ ʥʝʛʘʪʠʚʥʦʛʦ ʝʣʝʢʪʨʦʜʘ, ʱʦ ʟʙʠʨʘʻ ʽʦʥʠ ʟ ʧʣʘʟʤʠ. ʅʘ ʮʽʡ 

ʧʽʜʩʪʘʚʽ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʚʠʨʘʟ ʜʣʷ ʱʽʣʴʥʦʩʪʽ ʽʦʥʥʦʛʦ ʩʪʨʫʤʫ ʥʘʩʠʯʝʥʥʷ iI , ʱʦ 

ʧʨʦʪʽʢʘʻ ʚ ʣʘʥʮʶʟʽ ʚʽʜ'ʻʤʥʦʛʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʣʘʟʤʠ ʟʦʥʜʘ: 

 
M

kT
enI i

ii

8
4,0= . (3.6) 

ʜʝ in  ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʦʟʠʪʠʚʥʠʭ ʽʦʥʽʚ ʚ ʧʣʘʟʤʽ (ʜʣʷ ʦʜʥʦʟʘʨʷʜʥʠʭ ʽʦʥʽʚ ei nn º , M  ï 

ʤʘʩʘ ʽʦʥʘ. 

ʆʪʨʠʤʘʥʽ ʬʦʨʤʫʣʠ (3.5) ʪʘ (3.6) ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʜʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʝʤʽʩʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʧʣʘʟʤʠ ʥʝʦʙʭʽʜʥʦ ʚʞʠʪʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʚ ʧʣʘʟʤʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʝʣʝʢʪʨʦʥʽʚ. 

ɿʨʦʙʣʝʥʠʡ ʚʠʩʥʦʚʦʢ ʯʽʪʢʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʠ ʧʦʙʫʜʦʚʽ ʨʝʘʣʴʥʠʭ ʧʣʘʟʤʝʥʥʦ-

ʝʤʽʩʽʡʥʠʭ ʩʠʩʪʝʤ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʧʣʘʟʤʘ 

ʧʽʜʜʘʻʪʴʩʷ ʩʪʠʩʥʝʥʥʶ (ʢʦʥʪʨʘʛʫʚʘʥʥʶ). ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʤʝʭʘʥʽʯʥʝ ʩʪʠʩʥʝʥʥʷ 

ʧʣʘʟʤʠ ʧʨʠ ʧʨʦʧʫʱʝʥʥʽ ʾʾ ʯʝʨʝʟ ʟʚʫʞʝʥʥʷ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ ʝʣʝʢʪʨʦʜʽ, ʪʘʢ ʽ ʤʘʛʥʽʪʥʝ 

ʩʪʠʩʥʝʥʥʷ, ʟʘʩʥʦʚʘʥʝ ʥʘ ʪʦʤʫ, ʱʦ ʟʘʨʷʜʞʝʥʽ ʯʘʩʪʠʥʢʠ ʧʣʘʟʤʠ ʫʪʨʠʤʫʶʪʴʩʷ 

ʩʠʣʦʚʠʤʠ ʣʽʥʽʷʤʠ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʇʨʠ ʩʪʠʩʥʝʥʥʽ ʧʣʘʟʤʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ 

ʪʝʤʧʝʨʘʪʫʨʘ ʝʣʝʢʪʨʦʥʽʚ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʣʘʟʤʠ ʚ ʷʢʦʩʪʽ ʜʞʝʨʝʣ ʝʣʝʢʪʨʦʜʽʚ ʘʙʦ ʽʦʥʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʟ ʥʠʭ. 
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3.6. ɼɾɽʈɽʃɸ ɯʆʅɯɺ 

ɼʞʝʨʝʣʘ ʽʦʥʽʚ ʚ ʜʘʥʠʡ ʯʘʩ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʷʢ ʝʣʝʤʝʥʪʠ ʽʦʥʥʦ-

ʧʨʦʤʝʥʝʚʠʭ ʫʩʪʘʥʦʚʦʢ ʚ ʧʨʠʩʢʦʨʶʚʘʯʘʭ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʘʭ, ʚ 

ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʽʟʦʪʦʧʽʚ, ʘ ʪʘʢʦʞ ʷʢ ʩʘʤʦʩʪʽʡʥʽ ʧʨʠʩʪʨʦʾ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʮʽʣʝʡ, ʪʨʘʚʣʝʥʥ̫  ʽ ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʽ, ʦʩʘʜʞʝʥʥʷ ʧʣʽʚʦʢ ʽ ʪ.ʜ. 

ʆʪʨʠʤʘʥʥʷ ʧʦʪʦʢʫ ʚʽʣʴʥʠʭ ʽʦʥʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʦʥ̔ ʟʘʮʽ ʾ ʘʪʦʤʽʚ ʥʘ ʧʦʚʝʨʭʥʽ 

ʪʚʝʨʜʦʛʦ ʪʽʣʘ, ʽʦʥʽʟʘʮʽʾ ʛʘʟʫ ʘʙʦ ʧʘʨʽʚ ʝʣʝʢʪʨʦʥʥʠʤ ʧʫʯʢʦʤ, ʥʘ ʚʠʪʷʛʘʥʥʽ ʽʦʥʽʚ ʟ 

ʧʣʘʟʤʠ ʛʘʟʦʚʦʛʦ ʨʦʟʨʷʜʫ ʽ ʪ.ʜ. 

ʇʣʘʟʤʦʚʽ ʜʞʝʨʝʣʘ ʜʦʮʽʣʴʥʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʩʧʦʩʦʙʦʤ ʦʜʝʨʞʘʥʥʷ ʚ ʥʠʭ 

ʛʘʟʦʚʦʛʦ ʨʦʟʨʷʜʫ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ. ʎʝʡ ʧʨʠʥʮʠʧ ʘʣʝ ʙʫʜʝ ʩʠʣʴʥʦ ʧʦʨʫʰʝʥʠʡ, ʷʢʱʦ 

ʜʞʝʨʝʣʘ ʦʙ'ʻʜʥʘʪʠ ʟʘ ʪʠʧʦʤ ʢʘʪʦʜʘ. ɿʘ ʮʽʻʶ ʦʟʥʘʢʦʶ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʽʦʥʥʽ ʜʞʝʨʝʣʘ 

ʥʘ 3 ʛʨʫʧʠ: 

1. ɼʞʝʨʝʣʘ ʟ ʨʦʟʞʘʨʝʥʠʤ ʢʘʪʦʜʦʤ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʽʦʥʥʽ ʜʞʝʨʝʣʘ 

ʟ ʟʚʫʞʝʥʥʷʤ ʨʦʟʨʷʜʥʦ ʾʪʨʫʙʢʠ, ʜʞʝʨʝʣʘ ʟ ʧʨʷʤʠʤ ʜʫʛʦʚʠʤ ʨʦʟʨʷʜʦʤ ʪʘ ʨʦʟʨʷʜʦʤ ʟ 

ʦʩʮʠʣʷʮʽʻʶ ʝʣʝʢʪʨʦʥʽʚ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ, ʜʽʦʧʣʘʟʤʘʪʨʦʥ; 

2. ɼʞʝʨʝʣʘ ʟ ʭʦʣʦʜʥʠʤ ʢʘʪʦʜʦʤ; 

3. ɼʞʝʨʝʣʘ ʟ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʤ ʨʦʟʨʷʜʦʤ. 

 

ɺʧʣʠʚ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʧʣʘʟʤʫ. ʈʦʟʨʷʜ ʟ ʢʘʪʦʜʦʤ ʨʦʟʞʘʨʶʚʘʥʥʷ ʚ 

ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʽʦʥʽʚ 

ɿʦʚʥʽʰʥʻ ʤʘʛʥʽʪʥʝ ʧʦʣʦ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʧʣʘʟʤʫ ʛʘʟʦʚʦʛʦ ʨʦʟʨʷʜʫ. 

ʄʠ ʨʦʟʛʣʷʥʝʤʦ ʮʝʡ ʚʧʣʠʚ ʥʘ ʧʣʘʟʤʫ ʨʦʟʨʷʜʫ ʟ ʢʘʪʦʜʦʤ ʨʦʟʞʘʨʶʚʘʥʥʷ. 

ʎʝ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

1. ʄʘʛʥʽʪʥʝ ʧʦʣʝ ʚʧʣʠʚʘʻ ʥʘ ʪʨʘʻʢʪʦʨʽʶ ʧʝʨʚʠʥʥʠʭ ʝʣʝʢʪʨʦʥʽʚ, ʝʤʽʪʦʚʘʥʠʭ 

ʢʘʪʦʜʦʤ ʽ ʧʨʠʩʢʦʨʝʥʠʭ ʚ ʧʦʜʚʽʡʥʦʤʫ ʰʘʨʽ ʙʽʣʷ ʢʘʪʦʜʘ. ʄʘʛʥʽʪʥʝ ʧʦʣʝ ʢʦʣʽʤʫ ̒ʧʫʯʦʢ 

ʮʠʭ ʝʣʝʢʪʨʦʥʽʚ ʽ ʧʝʨʝʰʢʦʜʞʘʻ ʧʦʧʘʜʘʥʥʶ ʮʠʭ ʝʣʝʢʪʨʦʥʽʚ ʥʘ ʽʥʰʽ ʝʣʝʢʪʨʦʜʠ 

(ʥʘʧʨʠʢʣʘʜ, ʥʘ ʘʥʦʜ). ɺʦʥʦ ʟʙʽʣʴʰʫʻ ʩʝʨʝʜʥʶ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʚ 

ʤʽʞʝʣʝʢʪʨʦʜʥʦʤʫ ʧʨʦʩʪʦʨʽ ʽ ʪʠʤ ʩʘʤʠʤ ʧʦʩʠʣʶʻ ʽʦʥʽʟʘʮʽʶ. 

ʈʘʜʽʫʩ ʢʨʠʚʠʟʥʠ ʪʨʘʻʢʪʦʨʽʾ ʝʣʝʢʪʨʦʥʘ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʚʠʟʥʘʯʘʻʪɹʩʷ ʟ ʫʤʦʚʠ 

ʨʽʚʥʦʩʪʽ ʣʦʨʝʥʮʝʚʦʾ ʪʘ ʜʦʮʝʥʪʨʦʚʦ ʾʩʠʣ ʪʘ ʜʦʨʽʚʥʶʻ 
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== , [ʩʤ], (3.7) 

ʜʝ V ï ʰʚʠʜʢʽʩʪʴ ʝʣʝʢʪʨʦʥʽʚ, ʩʧʨʷʤʦʚʘʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʣʽʥʽʷʤ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʽ 

ʚʠʨʘʞʝʥʘ ʚ ʝɺ; H  ï ʚ ʝʨʩʪʝʜʘʭ. 

ɺʞʝ ʧʨʠ ʚʽʜʥʦʩʥʦ ʩʣʘʙʢʠʭ ʤʘʛʥʽʪʥʠʭ ʧʦʣʷʭ ʨʘʜʽʫʩ ʢʨʠʚʠʟʥʠ ʚʠʷʚʣʷʻʪʴʩʷ 

ʜʦʩʠʪʴ ʤʘʣʠʤ. ʇʝʨʚʠʥʥʽ ʝʣʝʢʪʨʦʥʠ ʨʫʭʘʶʪʴʩʷ ʚ ʦʜʥʦʨʽʜʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʫ 

ʚʠʛʣʷʜʽ ʧʫʯʢʘ ʟ ʧʝʨʝʪʠʥʦʤ, ʨʽʚʥʠʤ ʧʝʨʝʪʠʥʫ ʢʘʪʦʜʘ. 

ʇʨʠ ʜʦʩʠʪʴ ʩʠʣʴʥʠʭ ʤʘʛʥʽʪʥʠʭ ʧʦʣʷʭ, ʷʢʽ ʽʥʦʜʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʽʦʥʥʠʭ 

ʜʞʝʨʝʣʘʭ, ʨʘʜʽʫʩ ʢʨʠʚʠʟʥʠ ʪʨʘʻʢʪʦʨʽʾ ʧʦʚʽʣʴʥʠʭ ʽʦʥʽʚ ʪʘʢʦʞ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ 

ʧʦʨʽʚʥʷʥʥʠʤ ʟ ʭʘʨʘʢʪʝʨʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʧʨʠʣʘʜʽʚ. 

ʎʝʡ ʨʘʜʽʫʩ 
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= , [ʩʤ], (3.8) 

ʜʝ Z  ï ʢʨʘʪʥʽʩʪʴ ʟʘʨʷʜʫ ʽʦʥʘ; m ï ʘʪʦʤʥʘ ʚʘʛʘ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 1=m , 1=Z , 1000=H  ɽ, 144,0=ir  ʩʤ. 

2. ʄʘʛʥʽʪʥʝ ʧʦʣʝ ʚʧʣʠʚʘʻ ʥʘ ʜʠʬʫʟʽʶ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʚ ʥʘʧʨʷʤʢʫ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʧʦʣʶ. 

ʂʣʘʩʠʯʥʘ ʜʠʬʫʟʽʷ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʘʨʥʠʤʠ ʟʽʪʢʥʝʥʥʷʤʠ. ʋ ʩʣʘʙʦʽʦʥʽʟʦʚʘʥʦʤʫ ʛʘʟʽ 

ʜʠʬʫʟʽʷ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʟʽʪʢʥʝʥʴ ʟʘʨʷʜʽʚ ʟ ʥʝʡʪʨʘʣʴʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ. ʋ ʧʦʚʥʽʩʪʶ 

ʽʦʥʽʟʦʚʘʥʦʤʫ ʛʘʟʽ ï ʨʝʟʫʣʴʪʘʪʦʤ ʟʽʪʢʥʝʥʴ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʤʽʞ ʩʦʙʦʶ. ɺʧʣʠʚ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʽʣʴʥʦʛʦ ʧʨʦʙʽʛʫ ʯʘʩʪʠʥʦʢ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʝʣʝʢʪʨʦʥʽʚ 
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ʜʝ ï 
mc

eH
H =w ; ee V/lt=  ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʤʽʞ ʜʚʦʤʘ ʧʦʩʣʽʜʦʚʥʠʤʠ ʟʽʪʢʥʝʥʥʷʤʠ; 

3/0 eeVD l=  ï ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʯʘʩʪʠʥʦʢ ʚ ʚʽʜʩʫʪʥʦʩʪ̔ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

ʅʝʭʘʡ ʚʝʣʠʯʠʥʘ ʚʽʣʴʥʦʛʦ ʧʨʦʙʽʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʫʣʦʥʽʚʩɹʢʦ  ʁ ʚʟʘʻʤʦʜʽʻʶ 

ʟʘʨʷʜʽʚ. ʆʙʯʠʩʣʠʤʦ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʬʫʟʽʾ ʝʣʝʢʪʨʦʥʽʚ ʚʟʜʦʚʞ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ ʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʩʠʣʴʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʶ 
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ʜʝ en  ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʯʘʩʪʦʢ; H  ï ɽ, ekTe /  ï ʝʣʝʢʪʨʦʥʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ɺ. 

ɿ ʨʽʚʥʦʩʪʽ (3.9) ʚʠʧʣʠʚʘʻ, ʱʦ ʩʠʣʴʥʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʧʦʚʠʥʥʝ ʽʩʪʦʪʥʦ 

ʦʙʤʝʞʫʚʘʪʠ ʧʦʧʝʨʝʯʥʫ ʜʠʬʫʟʽʶ ʝʣʝʢʪʨʦʥʽʚ [( ) 1
2
>>twH ]. ɿʚʠʯʘʡʥʦ 

2

1
~

H
DH . ɯʥʦʜʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʥʦʤʘʣʴʥʘ ʜʠʬʫʟʽʷ. ʇʨʠʯʠʥʘʤʠ ʾʾ ʚʚʘʞʘʶʪʴ ʚʠʥʠʢʥʝʥʥʷ ʜʨʝʡʬʦʚʦʛʦ 

ʨʫʭʫ ʝʣʝʢʪʨʦʥʽʚ ʚ ʩʭʨʝʱʝʥʠʭ ʧʦʣʷʭ, ʪʫʨʙʫʣʝʥʪʥʽʩʪʶ ʚ ʧʣʘʟʤʽ. 

ʂʦʝʬʽʮʽʻʥʪ ʪʘʢʦʾ ʘʥʦʤʘʣʴʥʦʾ ʜʠʬʫʟʽʾ 
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ʜʝ H  ï ʚ ʢɽ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 1=H  ʢɽ, 1210=n  ʩʤ
-3
, 10=

e

kTe  ɺ, 4106Ö=aHD  ʩʤ
2
/ʩ, ʚ ʪʦʡ ʯʘʩ ʷʢ 

^D  ʚʠʷʚʣʷʻʪʴʩʷ 100~  ʩʤ
2
/ʩ. ɿʘʟʚʠʯʘʡ ʧʝʨʝʭʽʜ ʜʦ ʘʥʦʤʘʣʴʥʦʾ ʜʠʬʫʟʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ 

ʜʝʷʢʽʡ ʢʨʠʪʠʯʥʽʡ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʪʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷʤ ʚ 

ʨʦʟʨʷʜʽ ʽʥʪʝʥʩʠʚʥʠʭ ʰʫʤʽʚ. 

 

ɼʫʦʧʣʘʟʤʦʪʨʦʥ 

ɼʫʦʧʣʘʟʤʦʪʨʦʥ ï ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʧʣʘʟʤʝʥʠʭ ʜʞʝʨʝʣ ʽʦʥʽʚ 

(ʇɼɯ) ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʪʝʥʩʠʚʥʠʭ ʘʢʩʠʘʣʴʥʦʩʠʤʝʪʨʠʯʥʠʭ ʧʫʯʢʽʚ ʽʦʥʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ 

ʮʠʤ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʠʰʝʤʦ ʙʽʣʴʰ ʜʦʢʣʘʜʥʦ. ʂʦʥʩʪʨʫʢʮʽʷ ʜʫʦʤʘʟʤʦʪʨʦʥʘ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.3. ɻʝʥʝʨʘʪʦʨ ʧʣʘʟʤʠ (ɻʇ) ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʦʟʞʘʨʝʥʠʡ ʘʙʦ 

ʭʦʣʦʜʥʠʡ ʢʘʪʦʜ 1, ʩʪʠʩʢʫʁʯʠʡ ʝʣʝʢʪʨʦʜ 2 ʪʘ ʘʥʦʜ 3. ɽʢʩʪʨʘʢʮʽʷ ʽʦʥʽʚ ʟ̔ ɻʇ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʠʪʷʛʫʶʯʦʤʫ ʝʢʩʪʨʘʢʪʦʨʫ 4. ɺ ɻʇ ʩʪʚʦʨʶʻʪʴʩʷ ʥʝʦʜʥʦʨʜ̔ʥʝ 

ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦ ʁ ʢʦʪʫhʢʦʶ ʘʙʦ ʧʦʩʪʽʡʥʠʤ ʤʘʛʥʽʪʦʤ 5. ɻʇ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʚʠʩʦʢʦʚʦʣʴʪʥʦʤʫ ʽʟʦʣʷʪʦʨʽ, ʱʦ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʧʦʚʥʫ 
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ʧʨʠʩʢʦʨʶʶʯʫ ʥʘʧʨʫʛʫ. ʊʠʩʢ ʧʣʘʟʤʦʫʪʚʦʨʶʶʯʦʛʦ ʛʘʟʫ ʚ ɻʇ ʙʣʠʟʴʢʦ 10 ʇʘ, ʘ ʚ 

ʧʨʠʩʢʦʨʶʶʯʦʤʫ ʧʨʦʤʽʞʢʫ ï ʥʝ ʚʠʱʝ 210-  ʇʘ. ɺ ʜʫʦʧʣʘʟʤʦʪʨʦʥ̔ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʣʘʟʤʠ 6 ʧʦʙʣʠʟʫ ʘʥʦʜʥʦʛʦ ʦʪʚʦʨʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʜʚʽʡʥʝ 

ʩʪʠʩʢʘʥʥʷ ʪʘ ʢʦʥʪʨʘʛʫʚʘʥʥʷ ʨʦʟʨʷʜʫ ï ʤʝʭʘʥʽʯʥʝ ʪʘ ʤʘʛʥʽʪʥʝ. ʈʦʟʨʷʜʥʠʡ ʩʪʨʫʤ ʚʽʜ 

ʢʘʪʦʜʘ ʜʦ ʘʥʦʜʘ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʯʝʨʝʟ ʪʝ, ʱʦ ʩʪʠʩʢʘʶʯʠʡ ʝʣʝʢʪʨʦʜ 

ʧʽʜ'ʻʜʥʫʻʪʴʩʷ ʜʦ ʘʥʦʜʘ ʯʝʨʝʟ ʚʝʣʠʢʠʡ ʙʘʣʘʩʪʥʠʡ ʦʧʽʨ, ʪʦʤʫ ʱʽʣʴʥʽʩʪʴ ʨʦʟʨʷʜʥʦʛʦ 

ʩʪʨʫʤʫ ʫ ʟʚʫʞʝʥʥʽ (ʘ ʦʪʞʝ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʣʘʟʤʠ ʪʘ ʝʣʝʢʪʨʦʥʥʘ ʪʝʤʧʝʨʘʪʫʨʘ) ʙʫʜʝ 

ʚʠʱʝ, ʥʽʞ ʚ ʢʘʪʦʜʥʽʡ ʦʙʣʘʩʪʽ ʨʦʟʨʷʜʫ. ʎ ̫ ʦʙʩʪʘʚʠʥʘ ʩʣʫʛʫʻ ʧʨʠʯʠʥʦʶ ʧʦʷʚʠ 

ʧʣʘʟʤʦʚʦʛʦ ʤʽʭʫʨʘ 7 ʟ ʢʘʪʦʜʥʦʛʦ ʙʦʢʫ ʟʚʫʞʝʥʥ̫ ʪʘ ʩʪʨʠʙʢʘ ʧʦʪʝʥʮʽʘʣʫ ʚ ʧʦʜʚʽʡʥʦʤʫ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʤʫ ʰʘʨʽ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʨʫʤʦʧʨʦʭʦʜʞʝʥʥ̫  ʚ ʥʝʦʜʥʦʨʽʜʥʽʡ 

ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʦʜʚ̔. ʇʘʜʽʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʚ ʧʦʜʚʽʡʥʦʤʫ ʰʘʨʽ ʧʦʚ'ʷʟʘʥʝ ʟ ʧʘʨʘʤʝʪʨʘʤʠ 

ʧʣʘʟʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 
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ʜʝ 1lT , 2lT , ï ʪʝʤʧʝʨʘʪʫʨʘ ʝʣʝʢʪʨʦʥʽʚ ʚ ʧʣʘʟʤʽ ʚʽʜʧʦʚʽʜʥʦ ʘʥʦʜʥʦ ʾʪʘ ʢʘʪʦʜʥʦʾ; 1ln , 

2ln  ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʝʣʝʢʪʨʦʥʽʚ ʚ ʧʣʘʟʤʽ ʚʽʜʧʦʚʽʜʥʦ ʘʥʦʜʥʦ ʾʪʘ ʢʘʪʦʜʥʦ.ʾ ɿʘʟʚʠʯʘʡ 

50...20=slU  ɺ ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʜʫ ʛʘʟʫ ʪʘ ʪʠʩʢʫ. 

 

ʈʠʩ. 3.3. ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ ʜʫʦʧʣʘʟʤʦʪʨʦʥʘ: 1 ï ʢʘʪʦʜ; 2 ï ʩʪʠʩʢʘʶʯʠʡ ʝʣʝʢʪʨʦʜ; 3 ï 

ʘʥʦʜ; 4 ï ʝʢʩʪʨʘʢʪʦʨ; 5 ï ʧʦʩʪʽʡʥʠʡ ʤʘʛʥʘʪ; 6 ï ʧʣʘʟʤʘ, ʢʦʥʪʨʘʛʦʚʘʥʘ ʤʘʛʥʽʪʥʠʤ 

ʧʦʣʝʤ; 7 ï ʧʣʘʟʤʦʚʠʡ ʤʽʭʫʨ; 8 ï ʦʭʦʣʦʜʞʝʥʥʷ; 9 ï ʞʘʨʦʤʽʮʥʘ ʚʪʫʣʢʘ. 

 

ʇʨʠʩʢʦʨʝʥʽ ʚ ʰʘʨʽ ʝʣʝʢʪʨʦʥʠ ʤʘʶʪɹ ʚʝʣʠʢʫ ʽʦʥʽʟʫʯʫ ʟʜʘʪʥʽʩʪʴ, ʪʦʤʫ ʟ 

ʘʥʦʜʥʦʛʦ ʙʦʢʫ ʰʘʨʫ ʚʠʥʠʢʘʻ ʧʣʘʟʤʦʚʠʡ ʟʛʫʩʪʦʢ, ʱʦ ʷʩʢʨʘʚʦ ʩʚʽʪʠʪʴʩʷ ʟ 
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ʧʽʜʚʠʱʝʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʪʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, ʟ ʷʢʦʛʦ ʤʦʞʥʘ 

ʝʬʝʢʪʠʚʥʦ ʬʦʨʤʫʚʘʪʠ ʧʫʯʦʢ ʽʦʥʽʚ. 

ʆʧʠʩʘʥʘ ʢʘʨʪʠʥʘ ʙʫʜʝ ʧʦʨʫʰʫʚʘʪʠʩʷ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʨʦʟʨʷʜʥʠʤ ʩʪʨʫʤʦʤ 

ʜʝʷʢʦʛʦ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 

 0aSPI kr =   

ʜʝ a  ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪ ɹʚʽʜ ʨʦʜʫ ʛʘʟʫ; S ï ʧʣʦɦʘ ʢʦʥʛʨʘʛʫʶʯʦʛʦ ʦʪʚʦʨʫ; 0P  ï 

ʡʦʛʦ ʧʦʯʘʪʢʦʚʠʡ ʪʠʩʢ. ʇʨʠ ʟʥʘʯʝʥʥʽ krI  ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʙʨʠʚ ʨʦʟʨʷʜʫ, ʧʦʚôʷʟʘʥʠʡ ʟ 

ʚʠʥʠʢʥʝʥʥʷʤ ʨʦʟʨʜ̫ʞʝʥʥʷ ʚ ʟʚʫʞʝʥʥ̔ ʟʘ ʨʘʭʫʥʦʢ ʝʣʝʢʪʨʦʥʥʦʛʦ ʪʠʩʢʫ: 

 sle U
e

m
jP

2
=D ,  

ʜʝ ej  ï ʱʽʣʴʥʽʩʪʴ ʝʣʝʢʪʨʦʥʥʦʛʦ ʩʪʨʫʤʫ ʚ ʢʘʥʘʣʽ. ʇʨʠ ʥʘʙʣʠʞʝʥʥ̔  ʜʦ krI  ʥʘʨʦʩʪʘʥʥʷ 

PD  ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʘʚʠʥʦʧʦʜʽʙʥʦ, ʪʦʙʪʦ ʟ'ʷʚʣʷʻʪʴʩʷ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʠʡ ʜʦʜʘʪʥʽʡ 

ʚʽʜôʻʤʥʠʡ ʟʚʦʨʦʪʥʽʡ ʟʚôʷʟʦʢ ʷʢʠʡ ʚʝʜʝ ʜʦ ʧʦʨʫʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʽʩʥʫʚʘʥʥʷ ʨʦʟʨʷʜʫ. 

ʉʪʦʩʦʚʥʦ ʇɼɯ ʟʥʘʯʝʥʥʷ krI  ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʝ ʟʘ ʚʠʨʘʟʦʤ 
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ʜʝ T  ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʝʡʪʨʘʣʴʥʦʾ ʢʦʤʧʦʥʝʥʪʠ; q  ï ʚʠʪʨʘʪʘ ʛʘʟʫ; ka ddk /=  ad , kd  ï 

ʜʽʘʤʝʪʨ ʦʪʚʦʨʫ ʚʽʜʧʦʚʽʜʥʦ ʚ ʛʦʣʦʚʥʦʤʫ ʘʥʦʜʽ ʪʘ ʢʦʥʪʨʘʛʫ ʯʁʦʤʫ ʝʣʝʢʪʨʦʜʽ. ɿʚʽʜʩʠ 

ʚʠʧʣʠʚʘʻ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʩʠʣʘ ʩʪʽʡʢʦʛʦ ʩʪʨʫʤʫ ʨʦʟʨʷʜʫ, ʢʦʥʪʨʘʛʦʚʘʥʦʛʦ ʦʪʚʦʨʦʤ ʫ 

ʧʨʦʤʽʞʥʦʤʫ ʝʣʝʢʪʨʦʜʽ, ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʙʩʦʣʶʪʥʠʭ ʨʦʟʤʽʨʽʚ ʦʪʚʦʨʽʚ ʚ ʛʦʣʦʚʥʦʤʫ 

ʘʥʦʜ ̔ʪʘ ʩʪʠʩʢʫʶʯʦʤʫ ʝʣʝʢʪʨʦʜʽ, ʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʚʽʜʥʦʰʝʥʥʷʤ, ʚʠʪʨʘʪʘʤʠ ʪʘ ʚʠʜʦʤ 

ʛʘʟʫ. 

ʋʩʪʘʥʦʚʢʘ ʩʪʠʩʢʘʶʯʦʛʦ ʝʣʝʢʪʨʦʜʘ ʧʽʜʚʠʱʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʧʣʘʟʤʠ ʧʦʙʣʠʟʫ 

ʘʥʦʜʥʦʛʦ ʦʪʚʦʨʫ ʧʨʠʙʣʠʟʥʦ ʥʘ ʧʦʨʷʜʦʢ. 

ɺ ʦʙʣʘʩʪʽ ʤʽʞ ʩʪʠʩʢʘʁ ʯʠʤ ʝʣʝʢʪʨʦʜʦʤ ʪʘ ʘʥʦʜʦʤ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʪʠʧʫ 

ʤʘʛʥʽʪʥʦʾ ʣʽʥʟʠ ʩʪʚʦʨʶʻʪʴʩʷ ʨʽʟʢʦ ʥʝʦʜʥʦʨʽʜʥʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʟ ʤʘʢʩʠʤʫʤʦʤ ʽʥʜʫʢʮʽ ʾ

ʚ ʧʝʨʝʪʠʥʽ ʘʥʦʜʥʦʛʦ ʦʪʚʦʨʫ, ʜʝ mB  ʜʦʩʷʛʘʻ 8,0...5,0  ʊʣ. ʄʘʛʥʽʪʥʝ ʧʦʣʝ ʜʦʜʘʪʢʦʚʦ 

ʩʪʠʩʢʘʻ ʨʦʟʨʷʜ ʪʘ ʟʙʽʣʴʰʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʧʣʘʟʤʠ ʙʽʣʷ ʘʥʦʜʥʦʛʦ ʦʪʚʦʨʫ ʪʘʢʦʞ 

ʧʨʠʙʣʠʟʥʦ ʥʘ ʧʦʨʷʜʦʢ, ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʭʘʥʽʯʥʝ ʽ ʤʘʛʥʽʪʥʝ ʩʪʠʩʢʘʥʥʷ ʨʦʟʨʷʜʫ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʨʦʩʪʘʥʥ ̫ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʣʘʟʤʠ ʙʽʣʷ ʘʥʦʜʥʦʛʦ ʦʪʚʦʨʫ ʧʨʠʙʣʠʟʥʦ ʫ ʩʪʦ 
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ʨʘʟʽʚ. ɺ ʮʽʡ ʦʙʣʘʩʪʽ ʚʽʜʟʥʘʯʘʣʠʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʣʘʟʤʠ ʜʦ 14106Ö  ʩʤ
-3
 ʪʘ ʛʫʩʪʠʥʘ 

ʩʪʨʫʤʫ ʽʦʥʽʚ ʜʦ 200 ɸ/ʩʤ
2
. ʇʦʟʜʦʚʞʥʽʡ ʨʦʟʢʠʜ ʽʦʥʽʚ ʧʫʯʢʘ ʟʘ ʰʚʠʜʢʦʩʪʷʤʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʚʽʜôʻʤʥʦʛʦ ʘʥʦʜʥʦʛʦ ʧʘʜʽʥʥʷ. ʉʧʝʢʪʨ ʰʚʠʜʢʦʩʪʝʡ ʽʦʥʽʚ, 

ʚʠʪʷʛʥʫʪʠʭ ʟ ʜʫʦʧʣʘʟʤʦʪʨʦʥʘ, ʥʘ ʧʦʣʦʚʠʥʥʦʤʫ ʨʽʚʥʽ ʩʪʘʥʦʚʠʪʴ 5...10 ɺ, ʱʦ ʻ ʡʦʛʦ 

ʧʦʟʠʪʠʚʥʦʶ ʷʢʽʩʪʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʇɼɯ ʽʥʰʠʭ ʪʠʧʽʚ. 

ɼʫʦʧʣʘʟʤʦʪʨʦʥʠ ʙʫʚʘʶʪʴ ʜʚʦʭ ʪʠʧʽʚ: ʢʣʘʩʠʯʥʠʡ, ʷʢʠʡ ʙʫʚ ʨʦʟʛʣʷʥʫʪʠʡ 

ʨʘʥʽʰʝ, ʪʘ ʪʘʢʠʡ, ʫ ʷʢʦʛʦ ʘʥʦʜ ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ ʥʝʤʘʛʥʽʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʤʘʛʥʽʪʥʠʡ 

ʧʦʪʽʢ ʟʘʤʠʢʘʻʪʴʩʷ ʯʝʨʝʟ ʩʪʠʩʢʘʶʯʠʡ ʝʣʝʢʪʨʦʜ ʪʘ ʝʢʩʪʨʘʢʪʦʨ. 

ɽʤʩ̔ʡ̔ʥ̔ ʚʣʘʩʪʠʚʦʩʪʽ ʜʫʦʧʣʘʟʤʦʪʨʦʥʘ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʠʣʠ ʩʪʨʫʤʫ ʨʦʟʨʷʜʫ pI , 

ʨʦʜʫ ʽ ʪʠʩʢʫ ʛʘʟʫ P  ʫ ɻʇ, ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ mB  ʪʘ ʧʦʪʝʥʮʽʘʣʫ ʩʪʠʩʢʘʶʯʦʛʦ 

ʝʣʝʢʪʨʦʜʘ. ɿʘʣʝʞʥʦʩʪʽ ʩʪʨʫʤʫ ʽʦʥʥʦʛʦ ʧʫʯʢʘ ʚʽʜ ʚʢʘʟʘʥʠʭ ʬʘʢʪʦʨʽʚ ʧʦʢʘʟʘʥʽ ʥʘ 

ʨʠʩ. 3.4. ʇʨʠ ʟʙʽʣʴʰʝʥʥ ̔ pI  ʨʽʩʪ nI  ʩʧʦʩʪʝʨʽʛʘʻʪɹʩʷ ʜʦʪʠ, ʜʦʢʠ ʩʪʫʧʽʥʴ ʽʦʥʽʟʘʮʽʾ ʛʘʟʫ ʫ 

ʘʥʦʜʥʦʤʫ ʦʪʚʦʨ ̔ʥʝ ʥʘʙʣʠʟʠʪʴʩʷ ʜʦ 100 %. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʨʦʩʪʘʥʥʽ pI  ʧʦʯʠʥʘʻ 

ʧʦʟʥʘʯʘʪʠʩʷ ʚʠʜʫʚʘʥʥʷ ʥʝʡʪʨʘʣʴʥʦʛʦ ʛʘʟʫ ʟ ʦʙʣʘʩʪʽ ʘʥʦʜʥʦʛʦ ʦʪʚʦʨʫ. ɺʽʜʥʦʰʝʥʥʷ 

ʩʠʣ ʩʪʨʫʤʽʚ ʽʦʥʽʚ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʝ ʚʽʜʥʦʰʝʥʥ  ʁʢʚʘʜʨʘʪʥʠʭ 

ʢʦʨʝʥʽʚ ʾʭ ʤʘʩ. ɿʙʽʣʴʰʝʥʥʷ mB , ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʟʚʦʜʠʪɹ ʜʦ ʟʨʦʩʪʘʥʥʷ nI  ʚʥʘʩʣʽʜʦʢ 

ʟʤʝʥʰʝʥʥʷ ʜʽʘʤʝʪʨʫ ʨʦʟʨʷʜʥʦʛʦ ʰʥʫʨʘ ʧʦʙʣʠʟʫ ʘʥʦʜʥʦʛʦ ʦʪʚʦʨʫ. ʆʜʥʘʢ ʥʘʜʤʽʨʥʝ 

ʟʙʽʣʴʰʝʥʥʷ mB  ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʘʤʧʣʽʪʫʜʘ ʟʤʽʥʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʩʪʨʫʤʫ ʽʦʥʽʚ, ʱʦ ʚʠʭʦʜʠʪʴ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ 100 ʢɻʮ ... 50 ʄɻʮ. 

 

ʈʠʩ. 3.4. ɽʤʽʩʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʫʦʧʣʘʟʤʦʪʨʦʥʘ 

 

ʂʨʠʚʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʝʤʽʩʽʡʥʦʛʦ ʩʪʨʫʤʫ ʚʽʜ ʪʠʩʢʫ P , 

ʤʘʶʪʴ ʤʘʢʩʠʤʫʤ. ʉʧʦʯʘʪʢʫ ʧʨʠ ʟʨʦʩʪʘʥʥʽ P  ʩʠʣʘ ʩʪʨʫʤʫ, ʱʦ ʚʠʭʦʜʠʪʴ ʟʨʦʩʪʘʻ ʟʘ 
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ʨʘʭʫʥʦʢ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʣʘʟʤʠ ʫ ʘʥʦʜʥʦʤʫ ʦʪʚʦʨ,̔ ʘʣʝ ʧʦʯʠʥʘʶʯʠ ʟ ʜʝʷʢʦʛʦ 

ʪʠʩʢʫ, ʢʦʣʠ ʜʦʚʞʠʥʘ ʚʽʣʴʥʦʛʦ ʧʨʦʙʽʛʫ ʝʣʝʢʪʨʦʥʽʚ ʩʪʘʻ ʤʝʥh ʝ ʚʽʜʩʪʘʥʽ ʚʽʜ ʧʦʚʝʨʭʥʽ 

ʧʦʜʚʽʡʥʦʛʦ ʰʘʨʫ ʜʦ ʘʥʦʜʥʦʛʦ ʦʪʚʦʨʫ, ʩʠʣʘ ʩʪʨʫʤʫ ʝʤʽʩʽʾ ʧʦʯʠʥʘʻ ʧʘʜʘʪʠ. ɿʥʠʞʝʥʥʷ 

ʧʦʪʝʥʮʽʘʣʫ ʟʥʽʤʘʶʯʦʛʦ ʝʣʝʢʪʨʦʜʘ slU  ʥʠʞʯʝ "ʧʣʘʚʘʶʯʦʛʦ" ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʩʪʨʫʤʫ ʥʘ ʟʥʘʯʝʥʥʷ, ʧʨʦʧʦʨʮʽʡʥʝ ʟʥʘʯʝʥʥʶ ʩʪʨʫʤʫ ʽʦʥʽʚ ʥʘ ʩʪʠʩʢʘʶʯʠʡ ʝʣʝʢʪʨʦʜ. 

ɿʨʦʩʪʘʥʥʷ ʩʠʣʠ ʩʪʨʫʤʫ ʧʫʯʢʘ ʧʨʠʧʠʥʷʻʪʴʩʷ ʧʨʠ slU , ʱʦ ʚʽʜʧʦʚʽʜʘ ̒ ʧʦʚʥʦʤʫ 

ʟʘʧʠʨʘʥʥʁ  ʝʣʝʢʪʨʦʥʥʦʛʦ ʩʪʨʫʤʫ ʥʘ ʩʪʠʩʢʘʶʯʠʡ ʝʣʝʢʪʨʦʜ. 

ɼʫʦʧʣʘʟʤʦʪʨʦʥ ʭʘʨʘʢʪʝʨʠʟʫʪ̒ɹʩʷ ʥʘʩʪʫʧʥʠʤʠ ʛʨʘʥʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʩʠʣʘ 

ʩʪʨʫʤʫ ʽʦʥʥʦʛʦ ʧʫʯʢʘ ʟʘ ʚʦʜʥʝʤ 1 ɸ; ʝʥʝʨʛʽʷ ʜʦ 100 ʢʝɺ; ʛʘʟʦʚʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ 0,96; 

ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 0,15 ʤɸ/ɺʪ; ʛʫʩʪʠʥʘ ʽʦʥʥʦʛʦ ʩʪʨʫʤʫ ʫ ʘʥʦʜʥʦʤʫ ʦʪʚʦʨʽ ʜʦ 

85 ɸ/ʩʤ
2
. 

ʇʦʜʘʣʴʰʠʤ ʨʦʟʚʠʪʢʦʤ ʧʨʠʥʮʠʧʫ ʧʦʜʚʽʡʥʦʛʦ ʢʦʥʪʨʘʛʫʚʘʥʥ̫  ʨʦʟʨʷʜʫ ʩʪʘʣʦ 

ʩʪʚʦʨʝʥʥʷ ʜʫʦʧʽʛʘʪʨʦʥʘ. ʋ ʜʫʦʧʣʘʟʤʦʪʨʦʥ ̔ ʩʪʚʦʨʶʚʘʣʘʩʷ ʱʽʣʴʥʘ ʧʣʘʟʤʘ, ʱʦ 

ʜʦʟʚʦʣʷʣʦ ʦʪʨʠʤʫʚʘʪʠ ʩʪʨʫʤ ʝʤʽʩʽʾ ʽʦʥʽʚ ʚ ʜʝʩʷʪʢʠ ʘʤʧʝʨ ʥʘ 1 ʩʤ
2
, ʪʦʙʪʦ 

ʫʪʚʦʨʶʚʘʣʦʩʷ "ʪʦʯʢʦʚʝ" ʜʞʝʨʝʣʦ ʽʦʥʽʚ ʟ ʤʘʣʠʤ ʧʝʨʝʪʢ̔ʘʥʥ̫ʤ ʭʦʣʦʜʥʦʛʦ ʛʘʟʫ ʟ 

ʛʝʥʝʨʘʪʦʨʘ ʧʣʘʟʤʠ ʚ ʧʨʠʩʢʦʨʶʶʯʠʡ ʧʨʦʤ̔ʞʦʢ. ʈʘʟʦʤ ʟ ʪʠʤ, ʽʦʥʥʦ-ʦʧʪʠʯʥ̔  ʩʠʩʪʝʤʠ 

(ɯʆʉ) ʥʝ ʟʜʘʪʥʽ ʬʦʨʤʫʚʘʪʠ ʧʫʯʢʠ ʟ ʪʘʢʦʶ ʱʽʣʴʥʽʩʪʶ ʩʪʨʫʤʫ. ɼʣʷ ʮʽʻʾ ʤʝʪʠ ʙʫʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʝʮʽʘʣʴʥʠʡ ʨʦʟʰʠʨʶʚʘʯ ʧʣʘʟʤʠ ï ʝʢʩʧʘʥʜʝʨ, ʦʜʥʘʢ ʱʽʣʴʥʽʩʪʴ 

ʝʤʽʩʽʡʥʦʛʦ ʩʪʨʫʤʫ ʥʘ ʢʦʨʜʦʥʽ ʧʨʠ ʮʴʦʤʫ ʟʘʣʠʰʘʣʘʩʷ ʨʽʟʢʦ ʥʝʦʜʥʦʨʽʜʥʦʶ. ɼʣʷ 

ʫʩʫʥʝʥʥʷ ʮʽʻʾ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʟʘ ʘʥʦʜʦʤ ʙʫʣʠ ʚʚʝʜʝʥʽ ʜʦʜʘʪʢʦʚʘ ʢʘʤʝʨʘ ʚʝʣʠʢʦʛʦ 

ʜʽʘʤʝʪʨʫ ʧʽʜ ʧʦʪʝʥʮʽʘʣʦʤ ʘʥʦʜʘ ʪʘ ʘʥʪʠʢʘʪʦʜ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʨʝʞʠʤ 

ʨʦʟʨʷʜʫ ʟ ʦʩʮʠʣʶʶʯʠʤʠ ʝʣʝʢʪʨʦʥʘʤʠ. ɸʥʪʠʢʘʪʦʜʦʤ ʟʘʟʚʠʯʘʡ ʻ ʥʘ ʪʦʨʮʽ ɻʇ 

ʝʤʽʩʽʡʥʠʡ ʝʣʝʢʪʨʦʜ ʙʘʛʘʪʦʘʧʝʨʪʫʨʥʦʾ ɯʆʉ. 

 

ɻʘʟʦʤʘʛʥʽʪʨʦʥʥʝ ʇɼɯ 

ʇʨʠ ʦʪʨʠʤʘʥʥʽ ʧʫʯʢʽʚ ʽʦʥʽʚ ʚʘʞʢʠʭ ʛʘʟʽʚ ʚʝʣʠʢʝ ʧʦʰʠʨʝʥʥʷ ʦʪʨʠʤʘʣʦ 

ʛʘʟʦʤʘʛʥʘʪʨʦʥʥʝ ʇɼɯ, ʨʦʟʨʦʙʣʝʥʝ ɻ. ʂʘʫʬʤʘʥʦʤ. ʁʦʛʦ ʧʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʧʦʢʘʟʘʥʘ 

ʥʘ ʨʠʩ. 3.5. ɺ ʛʘʟʦʨʦʟʨʷʜʥʽʡ ʢʘʤʝʨʽ 1 ʛʦʨʠʪʴ ʨʦʟʨʷʜ ʤʽʞ ʨʦʟʞʘʨʝʥʠʤ ʩʧʽʨʘʣʴʥʠʤ ʘʙʦ 

ʧʦʨʦʞʥʠʩʪʠʤ ʢʘʪʦʜʦʤ 2 ʪʘ ʘʥʦʜʦʤ 4 ʚ ʘʢʩʽʘʣʴʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ, ʩʪʚʦʨʶʚʘʥʦʤʫ 

ʢʦʪʫʰʢʦʶ ʝʣʝʢʪʨʦʤʘʛʥʽʪʫ 5. ɼʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝʡʪʨʘʣʴʥʦʛʦ ʛʘʟʫ ʘʙʦ 
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ʧʘʨʠ ʩʣʫʞʠʪʴ ʨʦʟʧʦʜʽʣʴʥʠʢ 3. ɯʦʥʥʠʡ ʧʫʯʦʢ, ʷʢ ʽ ʚ ʜʫʦʧʽʛʘʪʨʦʥ, ʬʦʨʤʫʻʪʴʩʷ 

ʪʨɹʦʭʝʣʝʢʪʨʦʜʥʦ ʁ ʙʘʛʘʪʦʘʧʝʨʪʫʨʥʦ ʁ ɯʆʉ 6, 7, 8. ɺʠʩʦʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʽʦʥʽʟʘʮʽʾ 

ʨʦʙʦʯʦʛʦ ʛʘʟʫ ʚ ɻʇ ʜʦʩʷʛʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʝʣʝʢʪʨʦʥʠ, ʘʢʪʠʚʦʚʘʥʽ ʢʘʪʦʜʦʤ, ʨʫʭʘʶʪʴʩʷ 

ʜʦ ʘʥʦʜʘ ʚ ʩʭʨʝʱʝʥʠʭ ʝʣʝʢʪʨʠʯʥʦʤʫ ʪʘ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣ̫ʭ ʧʦ ʜʦʚʛʠʭ ʮʠʢʣʦʽʜʘʣʴʥʠʭ 

ʪʨʘʻʢʪʦʨʽʷʭ, ʱʦ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻ ʯʘʩ ʾʭʥʴʦʛʦ ʞʠʪʪʷ ʚ ʦʙôʻʤ̔ ɻʇ. ɺʩʝ ʮʝ ʜʦʟʚʦʣʷʻ 

ʟʥʠʟʠʪʠ ʨʦʙʦʯʠʡ ʪʠʩʢ ʜʦ 2105 -Ö  ʇʘ ʪʘ ʧʽʜʥʷʪʠ ʛʘʟʦʚʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ gh . 

 

ʈʠʩ. 3.5. ʉʭʝʤʘ ʛʘʟʦʤʘʛʥʽʪʨʦʥʥʦʛʦ ʇɼɯ: 1 ï ʛʘʟʦʨʦʟʨʷʜʥʘ ʢʘʤʝʨʘ; 2 ï ʢʘʪʦʜ, 3 ï 

ʨʦʟʧʦʜʽʣʴʥʠʢ; 4 ï ʘʥʦʜ; 5 ï ʝʣʝʢʪʨʦʤʘʛʥʽʪ; 6, 7, 8 ï ʪʨɹ ʦʭʝʣʝʢʛʨʦʜʥʘ ɯʆʉ 

 

ɺʣʘʩʪʠʚʦʩʪʽ ʇɼɯ ʂʘʫʬʤʘʥʘ ʤʦʞʥʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʥʘʩʪʫʧʥʠʤʠ ʜʘʥʠʤʠ: 

ʜʽʘʤʝʪʨ ʽʦʥʥʦʛʦ ʧʫʯʢʘ 30 ʩʤ, ʤʘʩʘ 7,5 ʢʛ, ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ 2,65 ʢɺʪ, 

ʧʦʪʫʞʥʽʩʪʴ ʧʫʯʢʘ ʦ̔ʥʚ̔ +Hg  2,2 ʢɺʪ, ʩʠʣʘ ʩʪʨʫʤʫ ʽʦʥ̔ʚ 2 ɸ ʧʨʠ ʩʠʣʽ ʩʪʨʫʤʫ ʨʦʟʨʷʜʫ 

10 ɸ, 94,0=gh , çʮʽʥʘè ʫʪʚʦʨʝʥʥʷ ʦ̔ʥʘ 185é200 ʝɺ/ʽʦʥ, ʥʘʧʨʫʛʘ ʥʘ ʨʦʟʨʷʜ ̔ 37 ɺ, 

ʪʝʨʤʽʥ ʩʣʫʞʙʠ 10000 ʛʦʜʠʥ. 

 

3.7. ɽʃɽʂʊʈʆʅʅʆ-ʆʇʊʀʏʅɯ ʉʀʉʊɽʄʀ 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥ ʙʫʜʴ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʦʾ ʫʩʪʘʥʦʚʢʠ ʻ ʩʠʩʪʝʤʘ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ, ʧʨʠʩʢʦʨʝʥʥʷ, ʬʦʢʫʩʠʨʦʚʢʫ ʽ ʚʽʜʭʠʣʝʥʥʷ ʧʦʪʦʢʽʚ ʟʘʨʷʜʞʝʥʠʭ 

ʯʘʩʪʠʥʦʢ. ʎʶ ʩʠʩʪʝʤʫ ʥʘʟʠʚʘʶʪʴ ʝʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʥʦ ʁ ʘʙʦ ʽʦʥʥʦ-ʦʧʪʠʯʥʦʶ 

ʩʠʩʪʝʤʦʶ (ɽʆʉ). ʉʪʨʫʢʪʫʨʘ ɽʆʉ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʤʦʛ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʧʫʯʢʘ ʽ ʚʽʜ 

ʧʨʠʟʥʘʯʝʥʥʷ ʫʩʪʘʥʦʚʢʠ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ɽʆʉ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʞʝʨʝʣʘ ʯʘʩʪʦʢ ʟ 

ʩʠʩʪʝʤʘʤʠ ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʧʫʯʢʘ, ʬʦʢʫʩʫʶʯʠʭ ʣʽʥʟ ʽ 

ʧʨʠʩʪʨʦ ʁʜʣʷ ʚʽʜʭʠʣʝʥʥʷ ʧʫʯʢʘ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ɽʆʉ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʾ 

ʢʦʣʦʥʠ, ʨʦʟʤ̔ɦ ʝʥʦʾ ʥʘ ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ ʘʙʦ ʚʩʝʨʝʜʠʥʽ ʾʾ. 
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ʉʪʨʫʢʪʫʨʘ ʝʣʝʢʪʨʦʥʥʦ- ʪʘ ʽʦʥʥʦ-ʦʧʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʪʘ ʫʤʦʚʠ ʾʭ ʚʠʢʦʥʘʥʥʷ ʥʘʢʣʘʜʘʶʪʴ ʚʠʤʦʛʠ ʧʨʠ ʧʦʙʫʜʦʚʽ 

ɽʆʉ ʪʘ ʚʠʙʦʨʽ ʾʾ ʩʪʨʫʢʪʫʨʠ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ɽʆʉ ʧʦʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ: 

1. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʬʦʨʤʫʚʘʪʠ ʧʫʯʦʢ ʟ ʧʝʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ. 

2. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʣʘʚʥʝ ʢʝʨʫʚʘʥʥʷ ʧʝʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʧʫʯʢʘ (ʩʪʨʫʤ ʫ ʧʫʯʢʫ, ʝʥʝʨʛʽʷ ʯʘʩʪʠʥʦʢ) ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʥʝʟʤʽʥʥʠʭ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ 

(ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ). 

3. ɺʽʜʭʠʣʝʥʥʷ ʧʫʯʢʘ ʚ ʧʝʚʥʠʭ ʤʝʞʘʭ ʥʝ ʧʦʚʠʥʥʦ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʟʤʽʥʦʶ 

ʜʽʘʤʝʪʨʘ ʧʫʯʢʘ ʽ ʨʦʟʧʦʜʽʣʫ ʯʘʩʪʠʥʦʢ ʧʦ ʧʝʨʝʨʽʟʫ. 

4. ɽʆʉ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʠʪʴ ʜʦʚʛʦʚʽʯʥʦʶ, ʝʢʦʥʦʤʽʯʥʦʶ (ʩʪʨʫʤ ʥʘ ʝʣʝʢʪʨʦʜʠ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʠʡ, ʧʨʦʩʪʦ  ʁʧʦ ʢʦʥʩʪʨʫʢʮʽ,ʾ ʟʨʫʯʥʦʶ ʚ ʥʘʣʘʛʦʜʞʝʥʥ ̔ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʉʪʨʫʢʪʫʨʘ ɽʆʉ ʜʣʷ ʝʣʝʢʪʨʦʥʥʠʭ ʧʫʯʢʽʚ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʪʨʫʢʪʫʨʠ 

ʩʠʩʪʝʤʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ ʪʘ ʬʦʢʫʩʫʚʘʥʥʷ ʽʦʥʥʠʭ ʧʫʯʢʽʚ ʥʝ ʪʽʣʴʢʠ ʟʘ 

ʢʦʥʩʪʨʫʢʮʽʻ  ʁʜʞʝʨʝʣʘ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, ʘʣʝ ʽ ʟʘ ʙʫʜʦʚʦ  ʁʚʽʜʭʠʣʷʶʯʠʭ ʩʠʩʪʝʤ. 

 

ɽʆʉ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʫʯʢʽʚ 

ɽʆʉ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʘ ʬʦʢʫʩʫʚʘʥʥʷ ʽʦʥʥʠʭ ʧʫʯʢʽʚ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪ ɹʽʦʥʥʦ-

ʦʧʪʠʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ɼʦ ʩʢʣʘʜʫ ʪʘʢʠʭ ʩʠʩʪʝʤ ʢʨʽʤ ʜʞʝʨʝʣ ʽʦʥʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʜʣʷ 

ʬʦʢʫʩʫʚʘʥʥʷ ʽ ʚʽʜʭʠʣʝʥʥʷ ʧʫʯʢʽʚ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʢʣʶʯʘʶʪʴ ʧʨʠʩʪʨʦʾ ʜʣʷ 

ʬʽʣʴʪʨʘʮʽʾ ʽʦʥʽʚ ʧʦ ʤʘʩʘʭ. 

ʅʘʡʙ̔ʣʴʰ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʭʝʤʠ ʽʦʥʥʦ-ʦʧʪʠʯʥʠʭ ʩʠʩʪʝʤ ʧʦʢʘʟʘʥʽ ʥʘ 

ʨʠʩ. 3.6. ʅʘʡʧʨʦʩʪʽʰʘ ʽʦʥʥʘ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʝʣʝʢʪʨʦʜʽʚ, ʤʽʞ ʷʢʠʤʠ 

ʛʦʨʠʪʴ ʨʦʟʨʷʜ, ʮʝʡ ʨʦʟʨʷʜ  ̒ʜʞʝʨʝʣʦʤ ʽʦʥʽʚ. ʂʨʽʤ ʮʴʦʛʦ ʻ ʙʦʤʙʘʨʜʦʚʘʥʠʡ ʦʙ'ʻʢʪ 

(ʨʠʩ. 3.6, ʘ). ʊʘʢʽ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʧʦʚʝʨʭʦʥʴ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʽʦʥʥʠʭ ʧʫʯʢʽʚ ʧʝʨʝʨʽʟʦʤ ʜʝʢʽʣʴʢʘ ʩʤ
2
 ʽ ʤʝʥʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʩʪʽ ʽʦʥʥʦ-ʦʧʪʠʯʥʽ ʩʠʩʪʝʤʠ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʘʙʦ ʟ ʦʜʥʦʛʦ 

ʜʞʝʨʝʣʘ, ʘʙʦ ʟ ʜʞʝʨʝʣʘ ʽ ʦʜʥʽʻʾ ʬʦʢʫʩʥʦʾ ʣʽʥʟʠ. ɺ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ ʣʝʛʫʚʘʥʥʷ ʪʘ 
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ʦʪʨʠʤʘʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦ ʯʠʩʪʠʭ ʧʣʽʚʦʢ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʽʦʥʥʦ-ʦʧʪʠʯʥʽ ʩʠʩʪʝʤʠ, ʜʦ 

ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʠʪʴ ʽʦʥʥʝ ʜʞʝʨʝʣʦ, ʧʨʠʩʪʨʽʡ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ, ʚʽʜʭʠʣʝʥʥʷ ʽ ʧʦʜʽʣʫ 

ʽʦʥʽʚ ʧʦ ʤʘʩʘʭ. ɺ ʷʢʦʩʪʽ ʜʞʝʨʝʣ ʽʦʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʣʘʟʤʦʚʽ ʜʞʝʨʝʣʘ. ɺʦʥʠ ʤʘʶʪʴ 

ʙʽʣʴʰ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥ̔ʩʪʴ, ʧʨʦʩʪʽ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻ  ʁʪʘ ʥʘʜʽʡʥʽ ʚ ʨʦʙʦʪʽ. 

 

ʈʠʩ. 3.6. ʆʩʥʦʚʥʽ ʪʠʧʠ ʽʦʥʥʦ-ʦʧʪʠʯʥʠʭ ʩʠʩʪʝʤ: 

ʘ) ʩʠʩʪʝʤʘ ʟ ʚʽʜʙʦʨʦʤ ʽʦʥʽʚ ʟ ʧʣʘʟʤʠ, ʙ) ʽʦʥʥʘ ʛʘʨʤʘʪʘ, ʚ) ʽʦʥʥʦ-ʦʧʪʠʯʥʘ ʩʠʩʪʝʤʘ ʟ 

ʣʽʥʟʦʶ, ʛ) ʩʠʩʪʝʤʘ ʟ ʤʘʛʥʽʪʥʠʤ ʤʘʩ-ʬʽʣʴʪʨʦʤ. 

 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ɽʆʉ ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʽʦʥʥʠʭ ʧʫʯʢʽʚ 

ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʘʚʪʦʥʦʤʥʠʭ ʩʠʩʪʝʤ ʘʙʦ ʧʨʠʩʢʦʨʶʚʘʣʴʥʠʭ ʢʦʣʦʥ. ɰʭ ʽʥʦʜʽ 

ʥʘʟʠʚʘʶʪʴ ʽʦʥʥʠʤʠ ʛʘʨʤʘʪʘʤʠ ʪʘ ʽʦʥʥʠʤʠ ʜʞʝʨʝʣʘʤʠ. 

ʆʜʥʘ ʟ ʢʦʥʩʪʨʫʢʮʽʡ ʽʦʥʥʦ-ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.7. 

 

ʈʠʩ. 3.7. ɯʦʥʥʦ-ʦʧʪʠʯʥʘ ʩʠʩʪʝʤʘ ʥʘ 20 ʢɺ. 1 ï ʽʟʦʣʷʪʦʨ, 2 ï ʧʨʠʩʢʦʨʶʶʯʠʡ ʝʣʝʢʪʨʦʜ, 

3 ï ʝʢʩʪʨʘʢʪʦʨ, 4,7 ï ʢʘʪʦʜʠ, 5 ï ʢʘʥʘʣ, 6 ï ʘʥʦʜ. 

 

ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʞʝʨʝʣʘ ʟ ʦʩʮʠʣʷʮʽʻʶ ʝʣʝʢʪʨʦʥʽʚ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʝ, 

ʝʢʩʪʨʘʢʪʦʨʘ ʧʽʜ ʜʽʻʶ ʧʦʣʷ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʣʫʯʝʥʥʷ ʽʦʥʽʚ ʟ ʧʣʘʟʤʠ, ʽ 

ʧʨʠʩʢʦʨʶʁʯʦʛʦ ʝʣʝʢʪʨʦʜʘ, ʱʦ ʤʘʻ ʧʦʪʝʥʮʽʘʣ 20 ʢɺ. ʂʦʥʬʽʛʫʨʘʮʽʷ ʝʣʝʢʪʨʦʜʽʚ 

ʧʽʜʽʙʨʘʥʘ ʪʘʢ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʧʝʨʝʜʥʻ ʬʦʨʤʫʚʘʥʥʷ ʽʦʥʽʚ ʚ 

ʩʧʨʷʤʦʚʘʥʠʡ ʧʦʪʽʢ. ʎʝʥʪʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜ̔ʚ ʦʜʠʥ ʱʦʜʦ ʦʜʥʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʽʟʦʣʷʪʦʨʘ ʟ ʢʚʘʨʮʦʚʦʛʦ ʩʢʣʘ. 
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ɯʦʥʥʽ ʛʘʨʤʘʪʠ 

ɯʦʥʥʽ ʪʘ ʝʣʝʢʪʨʦʥʥʽ ʛʘʨʤʘʪʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʝʤʽʪʝʨʽʚ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʪʘ 

ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʜʽʚ, ʱʦ ʩʣʫʛʫʻ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʽʦʥʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʽʦʥʥʦʛʦ ʧʫʯʢʘ ʟ 

ʥʝʦʙʭʽʜʥʠʤʠ ʽʦʥʥʦ-ʦʧʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʝʥʝʨʛʽʻʶ. ʆʜʥʠʤ ʟ ʮʠʭ ʝʣʝʢʪʨʦʜʽʚ, 

ʷʢʠʡ  ̒ʦʜʥʦʯʘʩʥʦ ʽ ʜʞʝʨʝʣʦʤ ʯʘʩʪʠʥʦʢ, ʩʣʫʛʫʻ ʤʝʞʘ ʧʣʘʟʤʠ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʦʪʨʠʤʘʣʠ 

ʥʘʟʚʫ ʩʠʩʪʝʤ ʟ ʧʣʘʟʤʦʚʠʤ ʬʦʢʫʩʫʚʘʥʥʷʤ. ʈʦʟʛʣʷʥʝʤʦ ʩʧʦʩʦʙʠ ʚʠʣʫʯʝʥʥʷ ʽʦʥʽʚ ʪʘ 

ʧʝʨʚʠʥʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʽʦʥʥʦʛʦ ʧʫʯʢʘ. 

 

ʊʨʠ ʩʧʦʩʦʙʠ ʚʠʣʫʯʝʥʥʷ ʽʦʥʽʚ ʽ ʧʝʨʚʠʥʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʽʦʥʥʦʛʦ ʧʫʯʢʘ 

ʇʣʘʟʤʘ ʧʦʪʫʞʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʽʦʥʥʦʛʦ ʜʞʝʨʝʣʘ ʤʘ̒ ʜʝʷʢ ̔ ʭʘʨʘʢʪʝʨʥ ̔

ʚʣʘʩʪʠʚʦʩʪ.̔ ɺʦʥʘ ʤʘ̒ ʚʝʣʠʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʽʦʥʽʚ ʧʨʠ ʟʥʘʯʥʦʤʫ ʩʪʫʧʝʥʽ ʽʦʥʽʟʘʮʽʾ 

ʛʘʟʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ( )annn +++/  (ʜʝ an  ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʝʡʪʨʘʣʴʥʠʭ ʘʪʦʤʽʚ) ʪʘ ʚʠʩʦʢʫ 

ʛʘʟʦʚʫ ʝʢʦʥʦʤʽʯʥʽʩʪ,ɹ ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʩʪʫʧʝʥʶ ʽʦʥʽʟʘʮʽʾ ʽ ʚʝʣʠʢʡ̔ ʝʣʝʢʪʨʦʥʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ eT . 

ɺʠʨʘʟ ʜʣʷ ʛʘʟʦʚʦʾ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʤʘʻ ʚʠʛʣʷʜ: 
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== , ʜʝ aV  ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʥʝʡʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʦʢ, aT  ï 

ʚʽʜʧʦʚʽʜʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, +j  ï ʟ ʚʠʨʘʟʫ (3.13). 

ɿ ʚʠʨʘʟʫ (3.13) ʚʠʧʣʠʚʘʻ, ʱʦ ʧʨʠ ʚʠʩʦʢʽʡ ʝʣʝʢʪʨʦʥʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ h, ʙʣʠʟʴʢʝ ʜʦ 100 % ʧʨʠ 1/ >>+ ann  ʪʘ ʧʨʠ 1/ ¢+ ann . 

ɸʣʝ ʤʘʣʦ ʩʪʚʦʨʠʪʠ ʧʣʘʟʤʫ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʦʪʨʽʙʝʥ ʦʧʪʠʤʘʣʴʥʠʡ 

ʩʧʦʩʽʙ ʚʠʪʷʛʫʚʘʥʥʷ ʽʦʥʽʚ ʟ ʧʣʘʟʤʠ. ɭ 3 ʩʧʦʩʦʙʠ ʚʠʪʷʛʫʚʘʥʥʷ (ʨʠʩ. 3.8). 

ɽʣʝʢʪʨʦʥʥʽ ʪʘ ʽʦʥʥʽ ʩʪʨʫʤʠ, ʱʦ ʡʜʫʪʴ ʥʘ ʽʟʦʣʴʦʚʘʥʫ ʚʽʜ ʧʣʘʟʤʠ ʩʪʽʥʢʫ, 

ʜʦʨʽʚʥʶʶʪʴ 
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ʉʪʽʥʢʘ ʟʘʨʷʜʞʘʻʪʴʩʷ ʜʦ ʧʦʪʝʥʮʽʘʣʫ 
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ʈʠʩ. 3.8. ʉʧʦʩʦʙʠ ʚʠʜʦʙʫʚʘʥʥʷ ʽʦʥʽʚ ʟ ʧʣʘʟʤʦʚʠʭ ʜʞʝʨʝʣ. 

ʘ) ʤʝʞʘ ʧʣʘʟʤʠ ʚʽʜʜʘʣʝʥʘ ʚʽʜ ʩʪʽʥʢʠ, ʙ) ʧʣʘʟʤʘ ʧʨʦʥʠʢʘʻ ʟ ʜʞʝʨʝʣʘ ʥʘʟʦʚʥʽ, ʚ) ʚʽʜʙʽʨ 

ʽʦʥʽʚ ʟ ʢʦʨʜʦʥʫ ʧʣʘʟʤʠ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʧʦʙʣʠʟʫ ʧʣʦʱʠʥʠ ʚʠʭʽʜʥʦʛʦ ʦʪʚʦʨʫ, ʛ) ʚʽʜʙʽʨ 

ʽʦʥʽʚ ʟ ʢʦʨʜʦʥʫ ʧʣʘʟʤʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʜʞʝʨʝʣʘ, ʜ) ʚʽʜʙʽʨ ʽʦʥʽʚ ʟ ʢʦʨʜʦʥʫ 

ʧʣʘʟʤʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʜʘʣʝʢʦ ʟʘ ʤʝʞʘʤʠ ʜʞʝʨʝʣʘ. 

 

ʇʨʠ ʮʴʦʤʫ ʤʝʞʘ ʧʣʘʟʤʠ 1S  ʚʽʜʜʘʣʝʥʘ ʚʽʜ ʩʪʽʥʢʠ 2S  (ʨʠʩ. 3.8) ʥʘ ʚʽʜʩʪʘʥʴ 

ʧʦʨʷʜʢʫ ʜʝʙʘʾʚʩʴʢʦʾ ʜʦʚʞʠʥʠ ʝʢʨʘʥʫʚʘʥʥʷ. ʋ ʟʚʠʯʘʡʥʠʭ ʫʤʦʚʘʭ ʽʦʥʥʦʛʦ ʜʞʝʨʝʣʘ ʮʷ 

ʚʽʜʩʪʘʥʴ ʩʪʘʥʦʚʠʪʴ ʥʝʚʝʣʠʢʫ ʯʘʩʪʢʫ ʤʽʣʽʤʝʪʨʘ. ʗʢʱʦ ʚ ʩʪʽʥʮʽ 2S  ʟʨʦʙʠʪʠ ʦʪʚʽʨ 

ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰʝ D2 , ʪʦ ʧʣʘʟʤʘ ʧʨʦʥʠʢʘʻ ʟ ʽʦʥʥʦʛʦ ʜʞʝʨʝʣʘ ʥʘʟʦʚʥʽ (ʨʠʩ. 3.8). ʇʨʠ 

ʜʦʩʠʪʴ ʚʝʣʠʢʦʤʫ ʥʝʛʘʪʠʚʥʦʤʫ ʧʦʪʝʥʮʽʘʣʽ ʝʣʝʢʪʨʦʜʘ 3S  (ʝʢʩʪʨʘʢʪʦʨ ï ʚʠʪʷʛʫʶʯʠʡ 

ʝʣʝʢʪʨʦʜ) ʪʘ ʚʽʜʧʦʚʽʜʥʦʾ ʬʦʨʤʽ ʝʣʝʢʪʨʦʜʽʚ ʤʦʞʥʘ ʧʦʚʝʨʥʫʪʠ ʤʝʞʫ ʧʣʘʟʤʠ ʧʨʠʙʣʠʟʥʦ 

ʚ ʧʣʦʱʠʥʫ ʚʠʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʪʘʢ, ʱʦ ʚʦʥʘ ʙʫʜʝ ʜʞʝʨʝʣʦʤ ʧʨʷʤʦʣʽʥʽʡʥʦ 

ʧʦʰʠʨʶʚʘʥʦʛʦ ʧʫʯʢʘ ʽʦʥʽʚ, ʟ ̔ʩʪʨʫʤʦʤ 0SjI ++=  (ʨʠʩ. 3.8, ʚ). 

ʊʘʢʠʡ ʩʧʦʩʽʙ ʚʠʣʫʯʝʥʥʷ ï ʥʝ ʻʜʠʥʠʡ. ʇʦʤʽʩʪʠʤʦ ʝʣʝʢʪʨʦʜ 3S  ʚ ʢʘʤʝʨʫ ʽʦʥʥʦʛʦ 

ʜʞʝʨʝʣʘ, ʧʦʜʘʤʦ ʥʘ ʥʴʦʛʦ ʜʦʩʪʘʪʥʽʡ ʥʝʛʘʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʎʠʤ ʤʦʞʥʘ ʜʦʙʠʪʠʩʷ 

ʫʪʚʦʨʝʥʥʷ ʫʚʽʛʥʫʪʦ ʾʧʦʚʝʨʭʥʽ ʧʣʘʟʤʠ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʽʦʥʥʦʛʦ ʜʞʝʨʝʣʘ ʪʘ 

ʻ ʝʤʽʪʝʨʦʤ ʽʦʥʽʚ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʦʪʚʽʨ ʚ ʝʣʝʢʪʨʦʜʽ 2S  (ʨʠʩ. 3.8, ʛ). ʇʨʠ ʮʴʦʤʫ 

ʝʤʽʩʽʡʥʘ ʧʦʚʝʨʭʥ ̫ S ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʧʝʨʝʪʠʥʫ ʢʘʥʘʣʫ 2

20 rS p= , ʫʩʝʨʝʜʠʥʽ 
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ʷʢʦʛʦ ʧʨʦʭʦʜʠʪʴ ʬʦʢʫʩʫʶʯʠʡ ʧʫʯʦʢ ʽʦʥʽʚ. ʂʘʥʘʣ ʩʣʫʞʠʪʴ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʘʪʢ̔ʘʥʥʷ 

ʛʘʟʫ ʟ ʽʦʥʥʦʛʦ ʜʞʝʨʝʣʘ ʚ ʚʘʢʫʫʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ ʛʘʟʦʚʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʽʦʥʥʦʛʦ ʜʞʝʨʝʣʘ ʟ 

ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʤ ʩʪʫʧʝʥʝʤ ʽʦʥʽʟʘʮʽʾ. 

ʇʨʠ ʪʨʝʪʴʦʤʫ ʩʧʦʩʦʙʽ ʚʠʣʫʯʝʥʥʷ ʽʦʥʽʚ, ʧʣʘʟʤʘ ʧʨʦʥʠʢʘʻ ʜʘʣʝʢʦ ʟʘ ʤʝʞʽ 

ʽʦʥʥʦʛʦ ʜʞʝʨʝʣʘ ʚ ʚʘʢʫʫʤ. ʇʝʨʰ ʥʽʞ ʧʦʧʘʩʪʠ ʚ ʦʙʣʘʩʪʴ ʬʦʢʫʩʫʶʯʦʛʦ ʧʦʣʷ ʣʽʥʟʠ, 

ʧʣʘʟʤʘ ʧʨʠʡʤʘʻ ʨʦʟʚʠʥʝʥʫ ʧʦʚʝʨʭʥʶ, ʷʢʘ ʻ ʚʣʘʩʥʝ ʜʞʝʨʝʣʦʤ ʯʘʩʪʠʥʦʢ (ʨʠʩ. 3.3, ʜ). 

ɺ ʧʣʘʩʢʽʡ ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ ʧʦʙʣʠʟʫ ʧʨʠʩʢʦʨʶʶʯʦʛʦ ʝʣʝʢʪʨʦʜʘ 

 4/1

0

2/12/15600 VSIE -

+= , (3.16) 

ʜʝ tI  ï ʩʪʨʫʤ ʧʫʯʢʘ, A , S ï ʡʦʛʦ ʧʝʨʝʪʠʥ, ʩʤ
2
, 0V  ï ʨʽʟʥʠʮʶ ʧʦʪʝʥʮʽʘʣʽʚ, ɺ. 

ɿ ʮʴʦʛʦ ʚʠʨʘʟʫ ʚʠʧʣʠʚʘʻ, ʱʦ ʪʨʝʪʽʡ ʩʧʦʩʽʙ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʝʣʝʢʪʨʠʯʥʝ 

ʧʦʣʝ E  ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʝʤʽʩʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʧʣʘʟʤʠ S. ɿʨʦʩʪʘʥʥʷ ʝʤʽʩʽʡʥʦʾ 

ʧʦʚʝʨʭʥʽ ʜʦʩʷʛʘʻʪʴʩʷ ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ ʧʝʨʝʨʽʟʫ ʚʠʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʽʦʥʥʦʛʦ ʜʞʝʨʝʣʘ 0S , 

ʪʦʙʪʦ ʙʝʟ ʧʽʜʚʠʱʝʥʥʷ ʚʠʪʨʘʪ ʛʘʟʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʘ ʤʽʮʥʽʩʪʴ 

ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʽʦʥʥʦʛʦ ʧʫʯʢʘ. ʑʦʙ ʟʧ̔ʚʩʪʘʚʠʪʠ ʽʦʥʥʽ ʛʘʨʤʘʪʠ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ, 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʧʝʨʚʝʘʥʩʘ 
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+= ,  

ʜʝ +I  ï ʩʪʨʫʤ ʽʦʥʥʦʛʦ ʧʫʯʢʘ, ɸ; V  ï ʧʨʠʩʢʦʨʶʯʘ ʥʘʧʨʫʛʘ, ɺ. 

 

ɽʣʝʢʪʨʦʥʥʽ ʣʽʥʟʠ 

ɼʣʷ ʬʦʢʫʩʫʚʘʥʥʷ ʧʫʯʢʽʚ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʟʘʩʪʦʩʦʚʫʶʪʴ ʝʣʝʢʪʨʦʥʥʦ-

ʦʧʪʠʯʥʽ ʧʨʠʩʪʨʦʾ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʢʚʘʟʽʩʪʘʪʠʯʥʽ, ʝʣʝʢʪʨʠʯʥʽ ʪʘ ʤʘʛʥʽʪʥʽ ʧʦʣʷ. ʎʽ ʧʦʣʷ 

ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʪʨʘʢ̒ʪʦʨʽʶ ʯʘʩʪʦʢ ʽ ʬʦʢʫʩʫʚʘʪʠ ʾʭ ʚ ʧʨʦʤʽʥʴ. ʊʘʢʽ ʩʠʩʪʝʤʠ 

ʥʘʟʠʚʘʶʪʴʩʷ ʝʣʝʢʪʨʦʥʥʠʤʠ ʣʽʥʟʘʤʠ. ʋ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʠʭ ʫʩʪʘʥʦʚʢʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʣʽʥʟʠ. ʋ ʽʦʥʥʦ-ʧʨʦʤʝʥʝʚʠʭ ʧʨʠʩʪʨʦʷʭ ʧʝʨʝʚʘʞʥʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥ ̔ʦʜʠʥʦʯʥʽ ʘʙʦ ʢʚʘʜʨʫʧʦʣʴʥ ̔ʣʽʥʟʠ. 
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ɺʽʜʭʠʣʷʶʯʽ ʩʠʩʪʝʤʠ 

ɼʦ ʚʽʜʭʠʣʝʥʥʷ ʧʫʯʢʽʚ ʚ ʫʩʪʘʥʦʚʢʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚʜʘʶʪʴʩʷ ʚ 

ʢʽʣʴʢʦʭ ʚʠʧʘʜʢʘʭ: ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʧʫʯʢʘ ʧʦ ʦʙʨʦʙʣʶʚʘʥʽʡ ʜʝʪʘʣʽ; ʜʣʷ ʶʩʪʫʚʘʥʥʷ 

ʧʫʯʢʘ ʽ ʮʝʥʪʨʫʚʘʥʥʷ ʡʦʛʦ ʚʽʜʥʦʩʥʦ ʦʧʪʠʯʥʦʾ ʦʩʽ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʫ 

ʦʙʨʦʙʢʠ ʧʨʠ ʞʠʚʣʝʥʥʽ ʟʤʽʥʥʦ  ʁʘʙʦ ʧʦʩʪʽʡʥʦʶ ʥʘʧʨʫʛʦʶ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʮʠʤʠ 

ʧʨʠʟʥʘʯʝʥʥʷʤʠ ʨʦʟʨʦʙʣʝʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʚʽʜʭʠʣʝʥʥʷ. ɺʽʜʭʠʣʷʶʯʠʤʠ 

ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʩʠʩʪʝʤʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʧʨʦʤʝʥʷ ʧʦ ʨʘʩʪʨʫ ʘʙʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʡʦʛʦ ʧʦ ʦʙʨʦʙʣʶʚʘʥʦʤʫ ʢʦʥʪʫʨʫ ʥʘ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ. 

ʖʩʪʫʯʁ ̔ʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʚʦʻʤʫ ʧʨʠʟʥʘʯʝʥʥ.ʁ ʉʠʩʪʝʤʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʫ ʰʣʷʭʦʤ ʧʨʦʧʫʩʢʘʥʥʷ ʩʢʘʥʫʶʯʦʛʦ ʽʟ ʟʘʜʘʥʦʶ 

ʯʘʩʪʦʪʦʶ ʧʨʦʤʝʥʷ ʯʝʨʝʟ ʱʽʣʴʦʚʫ ʜʽʘʬʨʘʛʤʫ, ʥʘʟʠʚʘʶʪʴ ʙʣʘʥʢʫʶʯʠʤʠ ʘʙʦ, ʽʥʦʜʽ, 

ʚʽʜʭʠʣʷʶʯʠʤʠ. 

ɼʣʷ ʚʽʜʭʠʣʝʥʥʷ ʧʫʯʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʣʝʢʪʨʠʯʥʽ ʪʘ ʤʘʛʥʽʪʥʽ ʧʦʣʷ, 

ʩʪʚʦʨʶʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʩʠʩʪʝʤ. 

ʂʦʥʩʪʨʫʢʮʽʾ ʩʠʩʪʝʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷʤ ʪʘ 

ʢʦʥʩʪʨʫʢʮʽʻʶ ɽʆʉ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʦʥʠ ʚʭʦʜʷʪʴ. 

 

ʄʘʩʬʽʣʴʪʨʠ ʽʦʥʥʠʭ ʫʩʪʘʥʦʚʦʢ 

ɼʣʷ ʣʝʛʫʚʘʥʥʷ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʤʝʪʦʜʦʤ ʽʦʥʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʦʪʨʠʤʘʥʥʷ 

ʥʘʜʯʠʩʪʠʭ ʧʣʽʚʦʢ ʤʝʪʦʜʦʤ ʽʦʥʥʦʛʦ ʦʩʘʜʞʥʥʷ ʧʦʪʨʽʙʝʥ ʧʫʯʦʢ ʽʦʥʽʚ ʧʝʚʥʦʛʦ ʤʘʩʦʚʦʛʦ 

ʩʢʣʘʜʫ, ʚ ʷʢʦʤʫ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʽʦʥʠ ʙʫʜʴ-ʷʢʠʭ ʜʦʤʽʰʦʢ. ɼʣʷ ʬʽʣʴʪʨʘʮʽʾ ʽʦʥʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʽʣʴʢʘ ʤʝʪʦʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤ ʻ ʤʘʛʥʽʪʥʠʡ 

ʩʝʧʘʨʘʪʦʨ, ʜʠʥʘʤʽʯʥʠʡ ʢʚʘʜʨʫʧʦʣʴʥʠʡ ʤʘʩʬʽʣʴʪʨ ʪʘ ʜʠʥʘʤʽʯʥʠʡ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʡ ʤʘʩʬʽʣʴʪʨ. 

 

ʄʘʛʥʽʪʥʽ ʤʘʩʬʽʣʴʪʨʠ 

ʇʨʠʥʮʠʧ ʧʦʜʽʣʫ ʨʫʭʦʤʠʭ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʽʦʥʽʚ ʧʦ ʤʘʩʘʭ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʥʘʩʪʫʧʥʦʤʫ. ɯʦʥʠ ʟ ʦʜʥʘʢʦʚʦʶ ʰʚʠʜʢʽʩʪʶ ʟʘʚʝʨʪʘʶʪʴʩʷ ʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ ʧʦ ʨʘʜʽʫʩʫ, 

ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʧʨʦʧʦʨʮʽʡʥʘ ʢʦʨʝʥʶ ʢʚʘʜʨʘʪʥʦʤʫ ʟ ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʽʦʥʘ ʜʦ ʡʦʛʦ 

ʟʘʨʷʜʫ 
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ʜʝ V  ï ʧʨʠʩʢʦʨʶʶʯʘ ʥʘʧʨʫʛʘ, B  ï ʥʘʧʨʫʞʝʥ̔ʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʩʝʧʘʨʘʪʦʨʘ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 3.9. ʋ ʧʫʯʢʫ ʤʽʩʪʷʪʴʩʷ ʪʨʠ 

ʢʦʤʧʦʥʝʥʪʘ ʽʦʥʽʚ. ʇʨʠ ʧʨʦʭʦʜʞʝʥʥ̔  ʩʝʢʪʦʨʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʽʦʥʠ ʨʦʟʜʽʣʷʶʪʴʩʷ 

ʧʦ ʤʘʩʘʤ ʽ ʥʘʜʭʦʜʷʪʴ ʥʘ ʤʽʰʝʥʴ ʫ ʪʦʯʢʠ B , 1B , 2B . ʄʘʛʥʽʪʥʽ ʤʘʩʬʽʣʴʪʨʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʣʝʛʫʚʘʥʥʽ. ɰʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʝʣʝʢʪʨʦʤʘʛʥʽʪʦʤ, ʚʘʛʘ ʪʘ ʛʘʙʘʨʠʪʠ 

ʷʢʦʛʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʝʥʝʨʛʽʻʶ ʩʝʧʘʨʫʶʯʠʭ ʽʦʥʽʚ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʤʘʛʥʽʪʥʠʭ ʤʘʩʬʽʣʴʪʨʚ̔ 

ʢʨʽʤ ʚʝʣʠʢʦʾ ʚʘʛʠ ʽ ʛʘʙʘʨʠʪʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʢʨʠʪʠʯʥʽʩʪʴ ʜʦ ʨʦʟʢʠʜʫ ʽʦʥʽʚ ʟʘ ʝʥʝʨʛʽʷʤʠ, 

ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʪʨʫʤʫ, ʟʙʫʜʞʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʫ ʪʘ ʚʠʩʦʢʘ 

ʝʥʝʨʛʦʻʤʥʽʩʪʴ. 

 

ʈʠʩ. 3.9. ʄʘʛʥʽʪʥʠʡ ʤʘʩ-ʘʥʘʣʽʟʘʪʦʨ: 1 ï ʽʦʥʥʝ ʜʞʝʨʝʣʦ, 2 ï ʤʘʛʥʽʪʥʝ ʧʦʣʝ, 3 ï ʤʽʰʝʥʴ. 

 

ɺ ʫʩʪʘʥʦʚʮʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʩʭʝʤ ʚʩʪʘʥʦʚʣʝʥʠʡ ʽʤʧʫʣʴʩʥʠʡ 

ʤʘʩʬʽʣʴʪʨ, ʱʦ ʤʘʻ ʧʦʨʽʚʥʷʣʥɹʦ ʤʘʣʽ ʛʘʙʘʨʠʪʠ. ʇʨʠʥʮʠʧ ʙʫʜʦʚʠ ʤʘʩʬʽʣʴʪʨʘ 

ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 3.10. 

 

ʈʠʩ. 3.10. ɯʤʧʫʣʴʩʥʠʡ ʤʘʩʬʽʣʴʪʨ: 1,2 ï ʧʨʠʩʢʦʨʶʶʯ ̔ʝʣʝʢʪʨʦʜʠ, 3 ï ʝʣʝʢʪʨʦʜʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ. 

 

ʄʘʩʬʽʣʴʪʨʦʤ ʻ ʢʽʣʴʮʝʚʠʡ ʤʘʛʥʽʪ, ʚʩʝʨʝʜʠʥʽ ʷʢʦʛʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʣʘʩʪʠʥʠ,. ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʩʪʚʦʨʶʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʪʘ ʜʚʘ ʜʠʩʢʦʚʠʭ 

ʝʣʝʢʪʨʦʜʠ ʟ ʦʩʴʦʚʠʤʠ ʦʪʚʦʨʘʤʠ. ɯʦʥʠ ʥʘʜʭʦʜʷʪʴ ʚ ʩʝʧʘʨʘʪʦʨ ʯʝʨʝʟ ʦʪʚʽʨ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʦʩʽ ʪʘ ʧʦʚʝʨʪʘʶʪʴʩʷ ʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ. ʇʽʜ ʜʽʻʶ ʧʦʣʷ, ʱʦ 
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ʦʙʝʨʪʘʻʪʴʩʷ, ʽʦʥʠ ʛʘʣʴʤʫʶʪʴʩʷ ʪʘ, ʨʫʭʘʶʯʠʩʴ ʧʦ ʩʧʽʨʘʣʽ, ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʦʩʽ. ɯʦʥʠ 

ʚʠʚʦʜʷʪʴʩʷ ʥʘ ʚʽʩɹ, ʪʘ ʥʘʧʨʘʚʣʷʶʪʴʩʷ ʜʦ ʤʽʰʝʥʽ ʧʽʜ ʜʽʻʶ ʧʨʠʩʢʦʨʶʶʯʦʛʦ ʧʦʣʷ 

ʜʠʩʢʦʚʠʭ ʝʣʝʢʪʨʦʜʽʚ. ʏʘʩʪʦʪʘ ʧʦʣʷ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʪʨʠʚʘʣʽʩʪʴ ʽʤʧʫʣʴʩʫ ʪʘ ʽʥʰʽ 

ʧʘʨʘʤʝʪʨʠ ʧʽʜʙʠʨʘʶʪʴʩʷ ʪʘʢ, ʱʦʙ ʽʦʥʠ ʧʦʪʨʽʙʥʦʾ ʤʘʩʠ ʚʩʪʠʛʣʠ ʟʛʨʫʧʫʚʘʪʠʩʷ ʥʘ ʦʩʽ, ʘ 

ʽʦʥʠ ʽʥʰʠʭ ʤʘʩ ʨʦʟʢʠʜʘʣʠʩʷ ʥʘ ʩʪʽʥʢʠ ʢʘʤʝʨʠ. 

 

ɼʠʥʘʤʽʯʥʠʡ ʢʚʘʜʨʫʧʦʣʴʥʠʡ ʤʘʩʬʽʣʴʪʨ 

ɼʠʥʘʤʽʯʥʠʡ ʢʚʘʜʨʫʧʦʣʴʥʠʡ ʤʘʩʬʽʣʴʪʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʦʪʚʦʨʽʚ, ʥʘ ʷʢʽ 

ʧʦʜʘʻʪʴʩʷ ʧʦʩʪʽʡʥʘ ʘʙʦ ʟʤʽʥʥʘ ʚʠʩʦʢʦʯʘʩʪʦʪʥʘ ʥʘʧʨʫʛʘ. ɺʦʥʘ ʩʪʚʦʨʶʻ ʛʽʧʝʨʙʦʣʽʯʥʝ 

ʧʦʣʝ (ʨʠʩ. 3.11). 

 

ʈʠʩ. 3.11. ʂʚʘʜʨʫʧʦʣʴʥʠʡ ʤʘʩʬʽʣʴʪʨ. 1 ï ʽʦʥʥʝ ʜʞʝʨʝʣʦ, 2 ï ʚʭʽʜʥʘ ʜʽʘʬʨʘʛʤʘ, 3 ï 

ʩʪʨʠʞʥʽ, 4 ï ʚʠʭʽʜʥʘ ʜʽʘʬʨʘʛʤʘ, 5 ï ʢʦʣʝʢʪʦʨ. 

 

ɯʦʥʥʠʡ ʧʫʯʦʢ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʫ ʢʚʘʜʨʫʧʦʣʴ, ʧʽʜʜʘʻʪʴʩʷ ʜʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. 

ɯʦʥʠ ʧʦʯʠʥʘʶʪʴ ʨʫʭʘʪʠʩʷ ʧʦ ʩʢʣʘʜʥʠʭ ʪʨʘʻʢʪʦʨʽʷʭ, ʟʜʽʡʩʥʶʶʯʠ ʢʦʣʠʚʘʥʥʷ ʚ 

ʛʽʧʝʨʙʦʣʽʯʥʦʤʫ ʧʦʣ.̔ ʇʘʨʘʤʝʪʨʠ ʢʚʘʜʨʫʧʦʣʷ, ʯʘʩʪʦʪʫ ʪʘ ʘʤʧʣʽʪʫʜʫ ʟʤʽʥʥʦʛʦ 

ʥʘʧʨʷʤʢʫ ʤʦʞʥʘ ʧʽʜʽʙʨʘʪʠ ʪʘʢ, ʱʦ ʽʦʥʠ ʧʝʚʥʦʾ ʤʘʩʠ ʙʫʜʫʪʴ ʨʫʭʘʪʠʩʷ ʧʦʙʣʠʟʫ ʦʩʽ 

ʢʚʘʜʨʫʧʦʣʷ ʽ ʧʨʦʡʜʫʪʴ ʥʘ ʢʦʣʝʢʪʦʨ, ʘ ʽʦʥʠ ʽʥʰʠʭ ʤʘʩ, ʟʜʽʡʩʥʶʶʯʠ ʢʦʣʠʚʘʥʥʷ ʟ 

ʘʤʧʣʽʪʫʜʦʶ, ʱʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʙʫʜʫʪʴ ʦʩʽʜʘʪʠ ʥʘ ʩʪʽʥʢʘʭ ʝʢʨʘʥʫ ʪʘ ʩʪʨʠʞʥʷʭ. ʊʘʢʠʡ 

ʤʘʩʬʽʣʴʪʨ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʨʦʩʪʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʤʘʣʦʶ ʚʘʛʦʶ ʪʘ ʛʘʙʘʨʠʪʘʤʠ, 

ʚʝʣʠʢʠʤ ʩʪʨʫʤʦʧʨʦʭʦʜʞʝʥʥʷʤ, ʤʘʣʦʶ ʝʥʝʨʛʦʻʤʥʽʩʪʶ. ʄʘʩʬʽʣʴʪʨ ʥʝ ʢʨʠʪʠʯʥʠʡ ʜʦ 

ʨʦʟʢʠʜʫ ʽʦʥʽʚ ʧʫʯʢʘ ʟʦ ʝʥʝʨʛʽʷʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʡʦʛʦ ʟ ʥʘʡʙʽʣʴʰ 

ʧʨʦʩʪʠʤʠ ʜʞʝʨʝʣʘʤʠ ʽʦʥʽʚ, ʱʦ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽʦʥʥʦ-

ʧʨʦʤʝʥʝʚʠʭ ʫʩʪʘʥʦʚʦʢ. 
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ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

 

1. ʇʨʠʟʥʘʯʝʥʥʷ ʜʞʝʨʝʣ ʽʦʥʽʚ. 

2. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʦʩʥʦʚʥʽ ʧʨʦʮʝʩʠ ʫ ʪʚʝʨʜʦʤʫ ʪʽʣʽ ʧʨʠ ʝʣʝʢʪʨʦʥʥʦʤʫ ʪʘ 

ʽʦʥʥʦʤʫ ʙʦʤʙʘʨʜʫʚʘʥʥ.̔ 

3. ʇʝʨʝʨʘʭʫʡʪʝ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ, ʚʠʢʦʥʫʚʘʥʽ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʠʤʠ 

ʤʝʪʦʜʘʤʠ. 

4. ʇʦʷʩʥʽʪʴ ʙʫʜʦʚʫ ʪʘ ʦʩʥʦʚʥʽ ʚʫʟʣʠ ʝʣʝʢʪʨʦʥʥʦ-ʽʦʥʥʠʭ ʫʩʪʘʥʦʚʦʢ. 

5. ʏʠʤ ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʟʤʠ ʚ ʷʢʦʩʪʽ ʝʬʝʢʪʠʚʥʦʛʦ ʜʞʝʨʝʣʘ 

ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ? 

6. ʋ ʯʦʤʫ ʚʠʷʚʣʷʻʪʴʩʷ ʚʧʣʠʚ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʜʫʛʦʚʠʡ ʨʦʟʨʷʜ ʟ 

ʨʦʟʞʘʨʶʚʘʣʴʥʠʤ ʢʘʪʦʜʦʤ? ʗʢ ʮʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʽʦʥʥʠʭ 

ʜʞʝʨʝʣ? 

7. ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʷʜʫ ʟ ʦʩʮʠʣʷʮʽʻʶ ʝʣʝʢʪʨʦʥʽʚ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ. ʈʦʟʢʘʞʽʪʴ 

ʙʫʜʦʚʫ ʛʘʟʦʤʘʛʥʝʪʨʦʥʥʦʛʦ ʜʞʝʨʝʣʘ ʽʦʥʽʚ. 

8. ʗʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʷʜʫ ʇʝʥʽʥʛʘ ʟ ʭʦʣʦʜʥʠʤ ʢʘʪʦʜʦʤ? ʇʨʠʢʣʘʜʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʚ ʽʦʥʥʠʭ ʜʞʝʨʝʣʘʭ. 

9. ʗʢʘ ʙʫʜʦʚʘ ʧʣʘʟʤʦʚʠʭ ʜʞʝʨʝʣ ʪʫʛʦʧʣʘʚʢʠʭ ʝʣʝʤʝʥʪʽʚ? ʗʢ ʫ ʥʠʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ? 

10. ʇʦʷʩʥʽʪʴ ʙʫʜʦʚʫ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʽʦʥʥʠʭ 

ʜʞʝʨʝʣ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʘʨʽʚ ʨʦʙʦʯʦʾ ʨʝʯʦʚʠʥʠ ʥʘʛʨ̔ʚʦʤ. 

11. ʇʦʷʩʥʽʪʴ ʙʫʜʦʚʫ ʪʘ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʽʦʥʥʠʭ ʜʞʝʨʝʣ ʟ ʥʘʛʨʽʚʘʥʥʷʤ ʨʦʙʦʯʦʾ 

ʨʝʯʦʚʠʥʠ ʝʣʝʢʪʨʦʥʥʠʤ ʙʦʤʙʘʨʜʫʚʘʥʥʷʤ. 

12. ʈʦʟʢʘʞʽʪʴ ʙʫʜʦʚʫ ʪʘ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʽʦʥʥʠʭ ʜʞʝʨʝʣ ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʦʙʦʯʦʾ 

ʨʝʯʦʚʠʥʠ ʧʽʜ ʜʽʻʶ ʨʦʟʨʷʜʫ, ʥʘ ʧʨʠʢʣʘʜʽ ʛʘʟʦʤʘʛʥʝʪʨʦʥʘ. 

13. ʇʨʠʟʥʘʯʝʥʥʷ ʽ ʩʪʨʫʢʪʫʨʘ ʝʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʥʠʭ ʩʠʩʪʝʤ (ɽʆʉ). 

14. ʋ ʯʦʤʫ ʦʩʦʙʣʠʚʦʩʪʽ ɽʆʉ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʦʥʥʠʭ ʧʫʯʢʽʚ? 

15. ʗʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʦʩʦʙʠ ʚʠʣʫʯʝʥʥʷ ʽʦʥʽʚ ʪʘ ʧʝʨʚʠʥʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ 

ʽʦʥʥʦʛʦ ʧʫʯʢʘ. 

16. ʗʢʽ ʩʠʩʪʝʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʬʦʢʫʩʫʚʘʥʥʷ ʧʫʯʢʽʚ? 
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17. ʗʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ ʧʫʯʢʽʚ? 

18. ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʧʨʠʥʮʠʧ ʜʽʾ ʤʘʩʬʽʣʴʪʨʚ̔ ̔ʦʥʥʠʭ ʫʩʪʘʥʦʚʦʢ: ʤʘʛʥʽʪʥʽ ʪʘ 

ʜʠʥʘʤʽʯʥʽ ʢʚʘʜʨʫʧʦʣʴʥ ̔ʤʘʩʬʽʣɹʪʨʠ. 
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4. ʇʃɸɿʄʆɺɯ ɼɾɽʈɽʃɸ ɽʃɽʂʊʈʆʅɯɺ 

4.1. ʆʉʅʆɺʅɯ ɺʀɿʅɸʏɽʅʅʗ ʊɸ ʂʃɸʉʀʌɯʂɸʎɯʗ ɽʃɽʂʊʈʆʅʅʀʍ ɼɾɽʈɽʃ 

ɼʦ ʧʣʘʟʤʦʚʠʭ ʜʞʝʨʝʣ ʝʣʝʢʪʨʦʥʽʚ (ʇɼɽʃ) ʙʫʜʝʤʦ ʚʽʜʥʦʩʠʪʠ ʧʨʠʩʪʨʦʾ, ʚ ʷʢʠʭ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʧʫʯʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʣʘʟʤʘ (ʨʠʩ. 4.1). ɺ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʚʽʜʙʽʨ ʝʣʝʢʪʨʦʥʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʞʠ ʧʣʘʟʤʠ, ʫʪʚʦʨʝʥʦʾ ʚ ʣʦʢʘʣʽʟʦʚʘʥʦʤʫ 

ʦʙôʻʤʽ (ʨʠʩ.4.1, ʘ ï ʛ, ʝ). ɺʽʜʭʽʜ ʝʣʝʢʪʨʦʥʽʚ ʟ ʧʣʘʟʤʠ ʧʦʧʦʚʥʶʻʪʴʩʷ ʝʣʝʢʪʨʦʥʥʦ ʁ

ʝʤʽʩʽʻʶ ʟ ʢʘʪʦʜʘ ʪʘ ʽʦʥʽʟʘʮʽʻʶ ʛʘʟʫ. ʇʣʘʟʤʘ, ʟ ʷʢʦʾ ʤʦʞʥʘ ʚʠʪʷʛʫʚʘʪʠ ʝʣʝʢʪʨʦʥʠ, 

ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʟʘʚʦʛʦ ʨʦʟʨʷʜʫ (ʨʠʩ. 4.1, ʘ ï ʛ), ʧʨʠ ʚʠʙʫʩʽ ʧʨʦʚʽʜʥʠʢʽʚ, 

ʥʘʧʨʠʢʣʘʜ, ʢʘʪʦʜʥʠʭ ʤʽʢʨʦʚʠʩʪʫʧʽʚ (ʨʠʩ 4.1. ʝ), ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʚʝʨʭʥʝʚʦʾ ʽʦʥʽʟʘʮʽʾ 

ʘʪʦʤʽʚ, ʥʘʧʨʠʢʣʘʜ ʮʝʟʽʶ ʥʘ ʚʦʣʴʬʨʘʤʽ, ʪʘ ʽʥʰʠʤʠ ʩʧʦʩʦʙʘʤʠ. ɯʩʥʫʶʪʴ ʇɼɽʃ ʚ ʷʢʠʭ 

ʧʫʯʦʢ ʫʪʚʦʨʶʻʪʴʩʷ ʟ ʝʣʝʢʪʨʦʥʽʚ, ʝʤʽʪʦʚʘʥʠʭ ʭʦʣʦʜʥʠʤ ʢʘʪʦʜʦʤ ʧʽʜ ʜʽʻʶ 

ʙʦʤʙʘʨʜʫʚʘʥʥʷ ʡʦʛʦ ʽʦʥʘʤʽ ʧʣʘʟʤʠ (ʨʠʩ. 4.1, ʜ). ʂʨʽʤ ʪʦʛʦ, ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʽ ʧʫʯʢʠ 

ʩʪʚʦʨʶ ʪʁʴʩʷ ʚ ʧʣʘʟʤʽ ʧʨʠ ʧʨʦʪʢ̔ʘʥʥ ̔ ʚ ʥ̔ ʡ ʩʪʨʫʤʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʥʠʢʥʝʥʥʷ 

ʥʝʩʪʽʡʢʦʩʪʝʡ ʚʠʟʥʘʯʝʥʦʛʦ ʪʠʧʫ [8, 9]. 

 

ʈʠʩ. 4.1. ʉʭʝʤʠ ʧʣʘʟʤʦʚʠʭ ʜʞʝʨʝʣ ʝʣʝʢʪʨʦʥʽʚ (ʇɼɽʃ) 

1 ï ʢʘʪʦʜ, 2 ï ʧʣʘʟʤʘ, 3 ï ʘʥʦʜ ʨʦʟʨʷʜʥʦʾ ʢʘʤʝʨʠ, 4 ï ʝʤʽʪʫʶʯʘ ʤʝʞʘ ʧʣʘʟʤʠ, 5 ï 

ʧʫʯʦʢ, 6 ï ʚʠʜʦʙʫʚʘʶʯʠʡ (ʧʨʠʩʢʦʨʶʶʯʠʡ) ʝʣʝʢʪʨʦʜ, 7 ï ʝʢʩʧʘʥʜʝʨ. 

 

ʇʣʘʟʤʘ ʚ ʇɼɽʃ ʩʣʫʛʫ:̒ 

1. ɼʣʷ ʟʙʫʜʞʜʝʥʥ̫ ʝʣʝʢʪʨʦʥʥʦʾ ʝʤʽʩʽʾ ʟ ʢʘʪʦʜʘ; 

2. ɼʣʷ ʟʘʭʠʩʪʫ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʧʝʚʥʠʤ ʯʠʥʦʤ ʚ ʨʦʟʨʷʜʥʽʡ ʢʘʤʝʨ̔ ʢʘʪʦʜʘ, ʚʽʜ 

ʙʦʤʙʘʨʜʫʚʘʥʥʷ ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʠʤʠ ʽʦʥʘʤʠ, ʱʦ ʧʦʩʪʫʧʘʁʪʴ ʟ ʧʨʠʩʢʦʨʶʶʯʦʛʦ 

ʧʨʦʤʽʞʢʫ; 
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3. ɼʣʷ ʟʘʭʠʩʪʫ ʢʘʪʦʜʘ ʚʽʜ ʟʘʧʠʣʝʥʥʷ ʧʘʨʘʤʠ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʨʠʩ. 4.1, ʙ, ʚ); 

4. ɼʣ̫ ʧʝʨʝʭʦʜʫ ʚʽʜ ʛʫʩʪʠʥʠ ʝʤʽʩʽʡʥʦʛʦ ʩʪʨʫʤʫ ʢʘʪʦʜʘ ʜʦ ʱʽʣʴʥʦʩʪʽ ʧʫʯʢʘ: 

ʟʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʩʪʨʫʤʫ ʧʫʯʢʘ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʝ ʟʘ ʨʘʭʫʥʦʢ ʩʪʠʩʥʝʥʥʷ 

ʩʪʦʚʧʘ ʨʦʟʨʷʜʫ ʽ ʨʦʟʤʥʦʞʝʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʦʥʽʟʘʮʽʾ ʛʘʟʫ, ʘ ʟʤʝʥʰʝʥʥʷ 

ʱʽʣʴʥʦʩʪʽ ʩʪʨʫʤʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʝʤʽʪʫʶʯʦʾ ʧʦʚʝʨʭʥʽ ï ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʰʠʨʝʥʥʷ 

ʧʣʘʟʤʠ ʘ ʝʢʩʧʘʥʜʝʨʽ; 

5. ɼʣʷ ʫʩʫʥʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʝʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʇɼɽʃ ʚʽʜ 

ʩʪʫʧʝʥʷ ʝʨʦʟʽʾ ʢʘʪʦʜʘ (ʨʠʩ. 4.1, ʘ ï ʛ, ʝ); 

6. ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʝʤʽʪʫʶʯʦʶ ʧʦʚʝʨʭʥʝʶ ʧʣʘʟʤʦʚʦʛʦ ʬʦʢʫʩʫʚʘʥʥʷ ʧʫʯʢʘ 

(ʨʠʩ. 4.1, ʙ ï ʛ); 

7. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʨʷʜ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʧʫʯʢʦʤ ʽʦʥʥʦʛʦ ʧʦʪʦʢʫ ʧʨʠ ʟʤʽʥʽ 

ʧʦʣʷʨʥʦʩʪʽ ʧʨʠʩʢʦʨʶʶʯʦʾ ʥʘʧʨʫʛʠ (ʨʠʩ. 4.1, ʘ ï ʛ). 

ɺʩʽ ʧʘʨʘʤʝʪʨʠ ʜʞʝʨʝʣ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʤʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ 

ʬʽʟʠʢʦ-ʪʝʭʥʽʯʥʽ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʧʦʨʽʚʥʶʚʘʪʠ ʤʽʞ ʩʦʙʦʶ 

ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʞʝʨʝʣ ʜʣʷ 

ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʤʝʪʠ. 

 

ʌʽʟʠʢʦ-ʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ 

1. ɽʬʝʢʪʠʚʥ̔ʩʪʴ ʚʠʣʫʯʝʥʥʷ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʟʘ ʩʪʨʫʤʦʤ ʨʦʟʨʷʜʫ (a) 

ʦʮʽʥʶʻʪʴʩʷ ʷʢ 

 
p

n

I

I
=a ,  

ʜʝ nI  ï ʩʪʨʫʤ ʩʬʦʨʤʦʚʘʥʦʛʦ ʧʫʯʢʘ; pI  ï ʨʦʟʨʷʜʥʠʡ ʩʪʨʫʤ. ɺʝʣʠʯʠʥʘ a ʧʦʢʘʟʫʻ ʷʢ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʣʘʟʤʘ, ʫʪʚʦʨʝʥʘ ʚ ʜʞʝʨʝʣʽ. 

2. ɽʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ (ʝʢʦʥʦʤʽʯʥʽʩʪʴ) ï ʻ ʚʝʣʠʯʠʥʘ ʩʪʨʫʤʫ ʧʫʯʢʘ, 

ʦʜʝʨʞʫʚʘʥʘ ʥʘ ʦʜʠʥʠʮʶ ʚʠʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ 

 
p

n

P

I
H = ,  
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ʜʝ pP  ï ʨʦʟʨʷʜʥʘ ʧʦʪʫʞʥʽʩʪʴ; pV  ï ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʨʦʟʨʷʜʽ. ʋ ʨʦʟʨʷʜʥʫ 

ʧʦʪʫʞʥʽʩʪʴ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʩʣʽʜ ʚʢʣʶʯʘʪʠ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ 

ʨʦʟʞʘʨʝʥʥʷ ʢʘʪʦʜʘ, ʧʽʜʪʨʠʤʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʽ ʪ. ʧ. ɽʢʦʥʦʤʽʯʥʽʩʪʴ ʇɼɯ ʤʦʞʥʘ 

ʧʽʜʚʠʱʫʚʘʪʠ ʰʣʷʭʦʤ ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ ʛʦʨʽʥʥʷ ʨʦʟʨʷʜʫ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʝʬʝʢʪʠʚʥʽ 

ʢʘʪʦʜʠ ʪʘ ʧʦʩʪʽʡʥʽ ʤʘʛʥʽʪʠ. 

3. ɻʘʟʦʚʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʘʙʦ ʚʠʪʨʘʪʘ ʧʣʘʟʤʦʫʪʚʦʨʶʶʯʦʾ ʨʝʯʦʚʠʥʠ (gh ) 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʟʤʦʫʪʚʦʨʶʶʯʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚ 

ʛʝʥʝʨʘʪʦʨ ʪʘ ʥʝʦʙʭʽʜʥʫ ʰʚʠʜʢʽʩʪʴ ʚʽʜʢʘʯʫʚʘʥʥʷ ʚ ʦʙʣʘʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʧʫʯʢʘ 

 
a

n
g
n

n
h = ,  

ʜʝ nn  ï ʧʦʪʽʢ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ; an  ï ʧʦʪʽʢ ʘʪʦʤʽʚ, ʱʦ ʚʠʪʨʘʯʘʶʪʴʩʷ. ʗʢʱʦ 

ʨʦʙʦʯʘ ʨʝʯʦʚʠʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʚ ʛʘʟʦʧʦʜʽʙʥʦʤʫ ʩʪʘʥʽ, ʪʦ 

ʛʘʟʦʚʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʧʨʠʡʤʝ ʚʠʛʣʷʜ 

 %100
8,0
Ö=

a

n
g

q

I
h ,  

ʜʝ nI  ï ʩʪʨʫʤ ʧʫʯʢʘ, ʤɸ; aq  ï ʚʠʪʨʘʪʘ ʧʣʘʟʤʦʫʪʚʦʨʶʶʯʦʛʦ ʛʘʟʫ ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ 

ʫʤʦʚʘʭ, ʩʤ
3
/ʛ. 

4. ʗʢʽʩʥʠʡ ʩʢʣʘʜ ʧʫʯʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʘʩʦʚʠʤ ʩʧʝʢʪʨʦʤ. ʊʘʢ ʜʣʷ ʽʦʥʥʠʭ 

ʜʞʝʨʝʣ ʥʘʷʚʥʽʩʪʴ ʧʘʨʘʟʠʪʥʠʭ ʘʙʦ ʩʫʧʫʪʥʽʭ ʽʦʥ̔ ʚ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʜʫ ʦʮʽʥʶʶʪʴ 

ʟʘʟʚʠʯʘʡ ʫ ʚʠʛʣʷʜʽ ʚʽʜʥʦʰʝʥʥʷ ʩʪʨʫʤʫ ʩʫʧʫʪʥʽʭ ʽʦʥʽʚ cI  ʜʦ ʩʪʨʫʤʫ ʦʩʥʦʚʥʠʭ ʽʦʥʽʚ iI  

 
i

c

I

I
=b ,  

5. ɿʘʨʷʜʦʚʠʡ ʩʢʣʘʜ ʽʦʥʥʦʛʦ ʧʫʯʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʮʝʩʽʚ ʚ ʛʝʥʝʨʘʪʦʨʽ ʧʣʘʟʤʠ, 

ʪʘ ʥʘ ʢʽʣʴʢʽʩʥʦʤʫ ʨ̔ ʚʥʽ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʠʡ ʟʘ ʟʘʨʷʜʦʚʠʤ ʩʧʝʢʪʨʦʤ ʽʦʥʽʚ, 

ʦʜʝʨʞʫʚʘʥʠʭ ʟ ʜʞʝʨʝʣʘ. 

6. ɽʥʝʨʛʝʪʠʯʥʠʡ ʨʦʟʢʠʜ ʦ̔ʥʽʚ ʚ ʧʫʯʢʫ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʨʦʟʢʠʜʦʤ ʰʚʠʜʢʦʩʪʝʡ 

ʽʦʥʽʚ ʚ ʧʦʟʜʦʚʞʥʴʦʤʫ ʪʘ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʘʧʨʷʤʢʫ 

ʚʠʭʦʜʫ. 

7. ʉʧʝʢʪʨ ʢʦʣʠʚʘʥʴ, ʧʨʠʩʫʪʥʽʡ ʫ ʧʫʯʢʫ, ʱʦ ʚʠʪʷʛʫʻʪʴʩʷ. 
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ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

1. ɿʘʛʘʣʴʥʠʡ ʩʪʨʫʤ ʩʬʦʢʫʩʦʚʘʥʦʛʦ ʧʫʯʢʘ (nI ). 

2. ʈʦʟʤʨ̔ʠ ʪʘ ʬʦʨʤʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʫʯʢʘ. 

3. ʈʦʟʧʦʜʽʣ ʱʽʣʴʥʦʩʪʽ ʩʪʨʫʤʫ ʟʘ ʧʝʨʝʨʽʟʦʤ ʧʫʯʢʘ. 

4. ʇʨʠʩʢʦʨʶʶʯʘ ʥʘʧʨʫʛʘ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʝʥʝʨʛʽʶ ʯʘʩʪʠʥʦʢ, ʱʦ ʚʠʭʦʜʷʪʴ ʪʘ 

ʧʦʪʫʞʥʽʩʪʴ ʧʫʯʢʘ. 

5. ʉʪʫʧʽʥʴ ʤʦʜʫʣʷʮʽʾ ʧʫʯʢʘ 
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M ,  

ʜʝ nID  ï ʨʦʟʤʘʭ ʢʦʣʠʚʘʥʴ; noI  ï ʧʦʩʪʽʡʥʘ ʩʢʣʘʜʦʚʘ. 

6. ɽʤʽʪʘʥʩ ʻ ʜʚʦʚʠʤʽʨʥʦ ʁ ʧʨʦʝʢʮʽʻʶ ʬʘʟʦʚʦʛʦ ʦʙôʤ̒ʫ, ʷʢʠʡ ʟʘʡʤʘʻ 

ʩʬʦʨʤʦʚʘʥʠʡ ʧʫʯʦʢ. ɽʤʽʪʘʥʩ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʨʠʤ ʚʠʨʘʟʦʤ: 

 '
1

dxdxE ñ=
p

,  

ʜʝ zx PPdzdxx //' == , x  ʪʘ y  ï ʧʦʧʝʨʝʯʥʝ ʪʘ ʧʦʟʜʦʚʞʥ ̒ʟʤʽɦʝʥʥʷ ʯʘʩʪʠʥʢʠ ʧʫʯʢʘ; xP  ʪʘ 

zP  ï ʚʽʜʧʦʚʽʜʥʽ ʽʤʧʫʣʴʩʠ. 

7. ʊʝʨʤʽʥ ʩʣʫʞʙʠ ʘʙʦ ʪʝʨʤʽʥ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ. 

ʂʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱ  ̒ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʥʦʜʽ ʜʦ ʫʚʘʛʠ ʙʝʨʝʪʴʩʷ ʧʦʪʫʞʥʽʩʪʴ 

ʜʞʝʨʝʣ ʝʣʝʢʪʨʠʯʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʽʜʚʦʜʽ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ (ʫ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʦʜʠ ʘʙʦ ʤʘʩʣʘ). 

ʋ ʇɼɽʃ ʧʣʘʟʤʘ ʚʠʢʦʥʫʻ ʜʝʢʽʣʴʢʘ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʦʧʝʨʘʮʽʾ, ʭʦʯʘ ʦʜʥʘ ʟ ʥʠʭ, 

ʷʢ ʧʨʘʚʠʣʦ, ʻ ʦʩʥʦʚʥʦʶ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚ ʜʞʝʨʝʣʘʭ ʟ ʚʠʩʦʢʦʚʦʣʴʪʥʠʤ ʪʣʽʁʯʠʤ 

ʨʦʟʨʷʜʦʤ (ʨʠʩ. 4.1, ʜ) ʧʣʘʟʤʘ ʻ ʚ ʦʩʥʦʚʥʦʤʫ ʩʪʠʤʫʣʷʪʦʨʦʤ ʝʣʝʢʪʨʦʥʥʦ ʾʝʤʽʩʽʾ ʟ 

ʭʦʣʦʜʥʦʛʦ ʢʘʪʦʜʘ. 

ʇʨʦʚʝʜʝʤʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʇɼɽʃ ʟʘ ʩʧʦʩʦʙʦʤ ʦʪʨʠʤʘʥʥʷ ʧʣʘʟʤʠ. ʇɼɽʃ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʚʝʣʠʢʽ ʛʨʫʧʠ: ʜʞʝʨʝʣʘ ʟʽ ʩʪʘʮʽʦʥʘʨʥʦʶ ʧʣʘʟʤʦ ʁ ʪʘ ʜʞʝʨʝʣʘ ʟ 

ʥʝʩʪʘʮʽʦʥʘʨʥʦ ʁʧʣʘʟʤʦʶ. ʅʘ ʨʠʩ. 4.2 ʥʘʚʝʜʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʇɼɽʃ ʟʽ ʩʪʘʮʽʦʥʘʨʥʦʶ 

ʧʣʘʟʤʦʶ. 

ɼʦ ʛʨʫʧʠ ʛʘʟʦʨʦʟʨʷʜʥʠʭ ʜʞʝʨʝʣ ʚʭʦʜʷʪʴ ʜʞʝʨʝʣʘ ʥʘ ʦʩʥʦʚʽ ʚʽʜʙʦʨʫ ʝʣʝʢʪʨʦʥʽʚ 

ʟ ʧʦʚʝʨʭʥʽ ʣʦʢʘʣʽʟʦʚʘʥʦʾ ʧʣʘʟʤʠ, ʜʞʝʨʝʣʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʦʥʥʦ-ʝʣʝʢʪʨʦʥʥʫ 
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ʝʤʽʩʽʶ, ʜʞʝʨʝʣʘ ʟ ʧʨʦʤʝʥʝʚʦʶ ʬʦʨʤʦ ʁ ʨʦʟʨʷʜʫ. ɺ ʜʞʝʨʝʣʘʭ ʥʘ ʦʩʥʦʚʽ ʚʽʜʙʦʨʫ 

ʝʣʝʢʪʨʦʥʽʚ ʟ ʧʦʚʝʨʭʥʽ ʣʦʢʘʣʽʟʦʚʘʥʦʾ ʚ ʦʙʤʝʞʝʥʦʤʫ ʦʙʩʷʟʽ ʧʣʘʟʤʠ: ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʩʪʨʫʤʫ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʽʟʥʽ ʚʠʜʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʨʦʟʨʷʜʫ. ɺ 

ʜʞʝʨʝʣʘʭ ʟ ʧʨʦʤʝʥʝʚʦʶ ʬʦʨʤʦʶ ʨʦʟʨ̫ʜʫ ʪʘ ʥʘ ʦʩʥʦʚʽ ʽʦʥʥʦ-ʝʣʝʢʪʨʦʥʥʦ ʾ ʝʤʽʩʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʠʩʦʢʦʚʦʣʴʪʥʠʡ ʪʣʽʶʯʠʡ ʨʦʟʨʷʜ. 

 

1. ɼʞʝʨʝʣʘ ʟʽ ʩʪʘʮʽʦʥʘʨʥʦʶ ʧʣʘʟʤʦʶ. 

 

2. ɼʞʝʨʝʣʘ ʟ ʥʝʩʪʘʮʽʦʥʘʨʥʦʶ ʧʣʘʟʤʦʶ. 

 

ʈʠʩ. 4.2. ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʣʘʟʤʦʚʠʭ ʜʞʝʨʝʣ ʝʣʝʢʪʨʦʥʽʚ (ʇɼɽʃ) 

 

4.2. ɼɾɽʈɽʃɸ ʅɸ ʆʉʅʆɺɯ ɺɯɼɹʆʈʋ ɽʃɽʂʊʈʆʅɯɺ ɿ ʇʃɸɿʄʀ 

ɿʘ ʧʨʠʥʮʠʧʦʤ ʚʽʜʙʦʨʫ ʝʣʝʢʪʨʦʥʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʧʫʯʢʘ, ʜʞʝʨʝʣʘ ʟ ʚʽʜʙʦʨʦʤ 

ʝʣʝʢʪʨʦʥʽʚ ʟ ʧʦʚʝʨʭʥʽ ʣʦʢʘʣʽʟʦʚʘʥʦʾ ʚ ʦʙʤʝʞʝʥʦʤʫ ʦʙôʤ̒̔ ʧʣʘʟʤʠ ʙʣʠʟʴʢʦ 

ʧʨʠʤʠʢʘʶʪʴ ʜʦ ʧʨʠʩʪʨʦʾʚ ʟ ʨʦʟʞʘʨʝʥʠʡ ʢʘʪʦʜʦʤ. ʋ ʪʦʤʫ ʪʘ ʽʥʰʦʤʫ ʚʠʧʘʜʢʘʭ ʻ 

ʧʦʚʝʨʭʥʽ, ʝʤ̔ ʪʫʶʯ ̔ ʝʣʝʢʪʨʦʥʠ ʪʘ ʧʨʠʩʪʨʦʾ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷ 

ʝʣʝʢʪʨʦʥʽʚ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ ʚʠʭʽʜʥʦʛʦ ʩʪʨʫʤʫ ʪʘ ʨʝʞʠʤʫ ʚʠʪʷʛʫʚʘʥʥʷ ʚ 

ʧʣʘʟʤʦʚʠʭ ʜʞʝʨʝʣʘʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʣʘʟʤʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʽʟʥʽ ʚʠʜʠ 
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ʛʘʟʦʚʦʛʦ ʨʦʟʨʷʜʫ: ʽʩʢʨʦʚʠʡ, ʜʫʛʦʚʠʡ ʟ ʭʦʣʦʜʥʠʤ ʢʘʪʦʜʦʤ, ʜʫʛʦʚʠʡ ʟ ʨʦʟʞʘʨʝʥʠʤ 

ʢʘʪʦʜʦʤ, ʨʦʟʨʷʜ ʟ ʦʩʮʠʣʷʮʽʻʶ ʝʣʝʢʪʨʦʥʽʚ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʪʘ ʧʦʚʝʨʭʥʝʚʠʡ ʨʦʟʨʷʜ. 

 

ɼʞʝʨʝʣʘ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʷʜʫ ʟ ʦʩʮʠʣʷʮʽʻʶ ʝʣʝʢʪʨʦʥʽʚ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ 

ʈʦʟʨʷʜ ʟ ʦʩʮʠʣʷʮʽʻʶ ʝʣʝʢʪʨʦʥʽʚ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ  ̒ʦʜʥʽʻʶ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʬʦʨʤ ʨʦʟʨʷʜʫ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʣʘʟʤʠ ʚ ʝʣʝʢʪʨʦʥʥʠʭ ʜʞʝʨʝʣʘʭ. ɿʘʚʜʷʢʠ 

ʚʠʩʦʢʽʡ ʱʽʣʴʥʦʩʪʽ ʧʣʘʟʤʠ ʧʨʠ ʥʠʟʴʢʠʭ ʪʠʩʢʘʭ ʚ ʨʦʟʨʷʜʽ ʟ ʭʦʣʦʜʥʠʤʠ ʢʘʪʦʜʘʤʠ 

ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʝʬʝʢʪʠʚʥʠʭ ʜʞʝʨʝʣ ʟ 

ʚʠʩʦʢʦʚʦʣʴʪʥʠʤ ʚʠʪʷʛʘʥʥʷʤ ʝʣʝʢʪʨʦʥʽʚ. ɺ ʜʘʥʠʡ ʯʘʩ ʚ ʝʣʝʢʪʨʦʥʥʠʭ ʜʞʝʨʝʣʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʧʝʥʽʥʛʦʚʩʴʢʠʡ ʨʦʟʨʷʜ. ɺʽʥ ʟʙʫʜʞʫʻʪʴʩʷ ʚ ʩʠʩʪʝʤ,̔ 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʢʘʪʦʜʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʦʜʠʥ ʥʘʚʧʨʦʪʠ ʽʥʰʦʛʦ ʪʘ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʘʥʦʜʘ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʤʽʞ ʥʠʤʠ. ʄʘʛʥʽʪʥʝ ʧʦʣʝ ʩʧʨʷʤʦʚʘʥʝ 

ʧʘʨʘʣʝʣʴʥʦ ʦʩʽ ʩʠʤʝʪʨʽʾ ʘʥʦʜʘ. ʎʝ ʧʦʣʝ ʫʩʢʣʘʜʥʶʻ ʨʘʜʽʘʣʴʥʠʡ ʜʨʝʡʬ ʝʣʝʢʪʨʦʥʽʚ, ʱʦ 

ʝʤʽʪʫʶʪʴʩʷ ʢʘʪʦʜʘʤʠ ʜʦ ʘʥʦʜʘ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʜʦʚʞʠʥʘ ʰʣʷʭʫ ʾʭ ʨʫʭʫ ʚ ʢʘʤʝʨʽ 

(ʧʦʟʜʦʚʞʥʻ ʢʦʣʠʚʘʥʥʷ ʪʘ ʮʠʢʣʦʪʨʦʥʥʝ ʦʙʝʨʪʘʥʥʷ) ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʤʽʞʝʣʝʢʪʨʦʜʥʽ 

ʚʽʜʩʪʘʥʽ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʽʦʥʽʟʘʮʽʾ ʛʘʟʫ ʚ ʨʦʟʨʷʜʥʽʡ ʢʘʤʝʨʽ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʩʫʢʫʧʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʪʘʢʠʭ ʷʢ ʪʠʩʢ ʛʘʟʫ, ʥʘʧʨʫʞʝʥʽʩʪʴ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʨʦʟʨʽʟʥʷʶʪʴ ʢʽʣʴʢʘ ʪʠʧʽʚ ʧʝʥʽʥʛʦʚʩɹʢʦʛʦ (ʚʽʜʙʠʚʥʦʛʦ) ʨʦʟʨʷʜʽʚ. 

ɺʠʩʦʢʦʚʦʣʴʪʥʠʡ ʨʦʟʨʷʜ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʽʩʥʫʻ ʧʨʠ ʪʠʩʢʘʭ 410-<P  ʤʤ ʨʪ. ʩʪ. ʇʨʠ 

ʮʴʦʤʫ ʜʦʚʞʠʥʘ ʚʽʣʴʥʦʛʦ ʧʨʦʙʽʛʫ ʝʣʝʢʪʨʦʥʽʚ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʨʦʟʤʽʨʽʚ ʝʣʝʢʪʨʦʜʥʦʾ 

ʩʠʩʪʝʤʠ. ʅʘʧʨʫʛʘ ʛʦʨʽʥʥʷ ʨʦʟʨʷʜʫ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʪʴ ʟʘʟʚʠʯʘʡ 310=pV  ɺ, ʘ 

ʱʽʣʴʥʽʩʪʴ ʢʘʪʦʜʥʦʛʦ ʩʪʨʫʤʫ 310-¢j  ɸ/ʩʤ
2
. 

ʄʘʛʥʽʪʥʝ ʧʦʣʝ ʥʝ ʜʦʟʚʦʣʷʻ ʝʣʝʢʪʨʦʥʘʤ ʚ ʧʝʥʽʥʛʚ̔ʩʢ̔ʡ ʩʠʩʪʝʤʽ ʚʽʜʨʘʟʫ 

ʧʦʪʨʘʧʠʪʠ ʥʘ ʘʥʦʜ. ɺʦʥʠ ʟʜʽʡʩʥʶʶʪʴ ʧʦʟʜʦʚʞʥʽ ʢʦʣʠʚʘʥʥʷ ʤʽʞ ʢʘʪʦʜʘʤʠ ʽ 

ʦʜʥʦʯʘʩʥʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʮʠʢʣʦʪʨʦʥʥʦʤʫ ʦʙʝʨʪʘʥʥʽ ʽ ʘʟʠʤʫʪʥʦʤʫ ʜʨʝʡʬʽ ʚ 

ʩʭʨʝʱʝʥʠʭ ʧʦʣʷʭ. ʈʘʜʽʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʮʝʥʪʨʫ ʮʠʢʣʦʪʨʦʥʥʦʾ ʦʨʙʽʪʠ ʝʣʝʢʪʨʦʥʽʚ 

ʟʤʽʥʶʻʪʴʩʷ ʣʠʰʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʾʭ ʟʽʪʢʥʝʥʴ ʟ ʘʪʦʤʘʤʠ. 

ʇʝʨʝʭʽʜʥʘ ʬʦʨʤʘ ʨʦʟʨʷʜʫ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʠʩʢʫ ʛʘʟʫ ʟʘ ʜʝʷʢʠʭ ʫʤʦʚ ʚʠʥʠʢʘʻ 

ʧʝʨʝʭʽʜʥʘ ʚʽʜ ʚʠʩʦʢʦʚʦʣʴʪʥʦʛʦ ʨʝʞʠʤʫ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʜʦ ʥʠʟʴʢʦʚʦʣʴʪʥʦʛʦ ʨʝʞʠʤʫ 

ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʬʦʨʤʘ ʨʦʟʨʷʜʫ. ʋ ʮʽʡ ʬʦʨʤʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʱʝ ʧʨʠʘʥʦʜʥʘ ʝʣʝʢʪʨʦʥʥʘ 
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ʦʙʦʣʦʥʢʘ ʟ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʧʨʠʘʥʦʜʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʟʘʨʷʜʫ, ʘʣʝ ʚʞʝ ʽʩʥʫʻ 

ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ ʧʨʠʢʘʪʦʜʥʠʡ ʽʦʥʥʠʡ ʰʘʨ. ʇʨʠʢʣʘʜʝʥʘ ʥʘʧʨʫʛʘ 

ʜʽʣʠʪʴʩʷ ʤʽʞ ʮʠʤʠ ʜʚʦʤʘ ʦʙʣʘʩʪʷʤʠ, ʨʦʟʜʽʣʝʥʠʤʠ ʧʣʘʟʤʦʶ. ʅʘʧʨʫʛʘ ʛʦʨʽʥʥʷ 

ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʦ ,ʁ ʘ ʩʪʨʫʤ ʜʦʩʷʛʘʻ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʤʽʣʽʘʤʧʝʨ. 

ʊʣʽʶʯʠʡ ʚʽʜʙʠʚʥʠʡ ʨʦʟʨʷʜ. ʇʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ ʛʘʟʫ ʚ ʨʦʟʨʷʜʽ ʧʨʠʟʚʦʜʠʪʴ 

ʟʚʠʯʘʡʥʦ ʧʨʠ 310-²P  ʤʤ ʨʪ. ʩʪ. ʜʦ ʧʝʨʝʭʦʜʫ ʚ ʥʠʟʴʢʦʚʦʣʴʪʥʫ ʬʦʨʤʫ. ʇʨʠ ʪʦʢʘʭ 

1¢pI  ɸ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʢʘʪʦʜʥʠʭ ʧʣʷʤ ʨʦʟʨʷʜ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʧʦʜʽʙʥʠʡ ʘʥʦʤʘʣʴʥʦʤʫ 

ʪʣʽʶʯʦʤʫ ʨʦʟʨʷʜʫ ʟ ʧʦʟʠʪʠʚʥʠʤ ʩʪʦʚʧʦʤ ʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣ̔ . ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ 

ʥʘʧʨʫʛʠ ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʢʘʪʦʜʥʦʤʫ ʧʘʜʥ̔ʥ̔ ʧʦʪʝʥʮʽʘʣʫ. ɯʦʥʥʠʡ ʩʪʨʫʤ ʥʘ ʢʘʪʦʜʽ 

ʩʢʣʘʜʘʻ 50 ï 80 %. ʇʨʠ ʩʪʨʫʤʘʭ ʚ ʢʽʣʴʢʘ ʩʦʪ ʤʽʣʽʘʤʧʝʨ ʽ ʙʽʣʴʰʝ ʥʘʧʨʫʛʘ ʛʦʨʽʥʥʷ 

ʜʦʩʷʛʘʻ 310  ɺ. ʎʝ ʦʙʤʝʞʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʨʦʟʨʷʜʫ ʚ ʇɼɽʃ ʯʝʨʝʟ ʥʠʟʴʢʫ 

ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʩ̔ʪɹ, ʞʦʨʩʪʢʠʭ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʨʦʟʨʷʜʥʦʾ 

ʢʘʤʝʨʠ, ʽʥʪʝʥʩʠʚʥʦʾ ʝʨʦʟʽʾ ʢʘʪʦʜʽʚ ʟʘ ʨʘʭʫʥʦʢ ʙʦʤʙʘʨʜʫʚʘʥʥʷ ʾʭ 

ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʠʤʠ ʽʦʥʘʤʠ. 

ʇʨʠ ʨʦʙʦʪʽ ʇɼɽʃ ʟʘʟʚʠʯʘʡ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʦʩʪʽʡʥʠʤ ʥʘʜʭʦʜʞʝʥʥʷ ʛʘʟʫ ʚ 

ʨʦʟʨʷʜʥʫ ʢʘʤʝʨʫ, ʘ ʥʝ ʪʠʩʢ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʚʠʢʣʠʢʘʻʪʴʩʷ 

ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜʢʘʯʫʶʯʦʶ ʜʽʻʶ ʨʦʟʨʷʜʫ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʧʨʫʛʠ. ɺʽʜʢʘʯʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʟʘ ʨʘʭʫʥʦʢ ʘʜʩʦʨʙʮʽʾ 

ʥʝʡʪʨʘʣʴʥʠʭ ʘʪʦʤʽʚ ʨʦʟʧʦʨʦʰʝʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʢʘʪʦʜʽʚ. 

ɼʫʛʦʚʠʡ ʚʽʜʙʠʚʥʠʡ ʨʦʟʨʷʜ. ɿ ʨʦʩʪʦʤ ʩʪʨʫʤʫ ʪʣʽʶʯʠʡ ʨʦʟʨʷʜ ʤʦʞʝ ʧʝʨʝʭʦʜʠʪʠ 

ʚ ʜʫʛʫ ʟ ʢʘʪʦʜʥʦ  ʁʧʣʷʤʦʶ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʣʘʟʤʫ ʪʘʢʦʛʦ ʨʦʟʨʷʜʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʧʫʯʢʽʚ, ʥʝʤʦʞʣʠʚʦ, ʯʝʨʝʟ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʣʦʢʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʣʘʟʤʠ, 

ʷʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʢʘʪʦʜʥʠʭ ʧʣʷʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʟʤʽʥʥʦ ʥʘ ʦʙʦʭ 

ʢʘʪʦʜʘʭ. ʆʜʥʘʢ, ʮʝʡ ʨʦʟʨʷʜ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʽʥʽʮʽʶʚʘʥʥʷ ʽʥʰʠʭ 

ʨʦʟʨʷʜʽʚ. 

ɽʬʝʢʪ ʧʦʣʦʛʦ ʢʘʪʦʜʘ ʚ ʚʽʜʙʠʚʥʦʤʫ ʨʦʟʨʷʜʽ. 

ɺʽʜʙʠʚʥʠʡ ʨʦʟʨʷʜ ʟ ʭʦʣʦʜʥʠʤʠ ʢʘʪʦʜʘʤʠ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʫ ʬʦʨʤʽ, ʧʦʜʽʙʥʽʡ ʜʦ 

ʬʦʨʤʠ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ, ʧʨʠ ʙʽʣʴʰ ʥʠʟʴʢʦʤʫ ʪʠʩʢʫ, ʥʽʞ ʧʦʪʨʽʙʥʦ ʜʣʷ ʛʦʨʽʥʥʷ 

ʟʚʠʯʘʡʥʦʛʦ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʙʠʚʥʠʡ ʨʦʟʨʷʜ ʚ 

ʇɼɽʃ. ʆʜʥʘʢ, ʚ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʚʽʜʙʠʚʥʦʤʫ ʨʦʟʨʷʜʽ ʦʪʨʠʤʘʥʥʷ ʱʽʣʴʥʦʾ ʧʣʘʟʤʠ 
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ʫʩʢʣʘʜʥʝʥʝ ʚʽʜʢʘʯʫʶʯʦʶ ʜʽʻʶ ʨʦʟʨʷʜʫ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʧʨʠ ʤʘʣʠʭ 

ʧʦʪʦʢʘʭ ʛʘʟʫ ʨʦʟʨʷʜ ʩʪʘʻ ʘʙʦ ʥʝʩʪʽʡʢʠʤ ʘʙʦ ʚʠʩʦʢʦʚʦʣʴʪʥʠʤ. ʐʚʠʜʢʽʩʪʴ 

ʚʽʜʢʘʯʫʚʘʥʥʷ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʝʨʦʟʽʾ ʤʦʞʥʘ ʟʥʠʟʠʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʥʽʥʛʦʚʩʢɹʫ 

ʝʣʝʢʪʨʦʜʥʫ ʩʠʩʪʝʤʫ ʟ ʧʦʨʦʞʥʠʩʪʠʤ ʢʘʪʦʜʦʤ. ʎʷ ʩʠʩʪʝʤʘ ʙʫʣʘ ʚʧʝʨʰʝ ʟʘʩʪʦʩʦʚʘʥʘ ʚ 

ʽʦʥʥʦʤʫ ʜʞʝʨʝʣʽ. 

ɿʙʫʜʞʝʥʥʷ ʝʬʝʢʪʫ ʧʦʨʦʞʥʴʦʛʦ ʢʘʪʦʜʘ. ʈʦʟʛʣʷʥʝʤʦ ʚʦʣʴʪʘʤʧʝʨʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʽʜʙʠʚʥʦʛʦ ʨʦʟʨʷʜʫ ʟ ʧʦʨʦʞʥʠʩʪʠʤ ʢʘʪʦʜʦʤ ʪʘ ʨʦʟʧʦʜʽʣ ʱʽʣʴʥʦʩʪʽ 

ʩʪʨʫʤʫ ʟʘ ʜʦʚʞʠʥʦ  ʁ ʢʘʪʦʜʥʦ ʾ ʧʦʨʦʞʥʠʥʠ (ʨʠʩ. 4.3). ʊʫʪ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦʣʴʪʘʤʧʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʢʘʪʦʜʥʦ ʾʧʦʨʦʞʥʠʥʠ. 

ʇʨʠ ʤʘʣʠʭ ʨʦʟʨʷʜʥʠʭ ʩʪʨʫʤʘʭ ʚ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ɸɹ ʚ ʩʠʩʪʝʤʽ ʟ ʧʦʨʦʞʥʠʩʪʠʤ 

ʢʘʪʦʜʦʤ ʟʙʫʜʞʫʻʪʴʩʷ ʟʚʠʯʘʡʥʠʡ ʚʽʜʙʠʚʥʠʡ ʨʦʟʨʷʜ, ʯʝʨʝʟ ʪʝ, ʱʦ ʮʷ ʢʘʪʦʜʥʘ 

ʧʦʨʦʞʥʠʥʘ ʥʘ ʮʝʡ ʨʦʟʨʷʜ ʥʝ ʚʧʣʠʚʘʻ. ɽʬʝʢʪ ʧʦʨʦʞʥʠʩʪʦʛʦ ʢʘʪʦʜʘ ʧʨʠ ʤʘʣʠʭ 

ʩʪʨʫʤʘʭ ʚʽʜʩʫʪʥʽʡ ʪʦʤʫ, ʱʦ ʚ ʮʠʭ ʫʤʦʚʘʭ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ ʪʘ ʟʘʨʷʜʞʝʥʽ ʯʘʩʪʠʥʢʠ ʥʝ 

ʧʨʦʥʠʢʘʶʪʴ ʟ ʧʝʥʽʥʛʦʚʩʢɹʦʾ ʩʠʩʪʝʤʠ ʚ ʢʘʪʦʜʥʫ ʧʦʨʦʞʥʠʥʫ. ʇʨʦʥʠʢʥʝʥʥʶ ʧʣʘʟʤʠ ʪʘ 

ʝʣʝʢʪʨʦʥʽʚ ʧʝʨʝʰʢʦʜʞʘʻ ʢʘʪʦʜʥʝ ʧʘʜʽʥʥʷ ʧʦʪʝʥʮʽʘʣʫ KV  ʧʝʨʝʜ ʘʧʝʨʪʫʨʦʶ ʢʘʪʦʜʥʦ ʾ

ʧʦʨʦʞʥʠʥʠ. ʇʦʧʘʜʘʥʥʷ ʽʦʥʽʚ ʚ ʢʘʪʦʜʥʫ ʧʦʨʦʞʥʠʥʫ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʾʭ ʨʦʟʩʽʶʚʘʥʥʷʤ 

ʧʝʨʝʜ ʘʧʝʨʪʫʨʦʶ ʚʥʘʩʣʽʜʦʢ ʦʧʫʢʣʦ ʾʧʦʚʝʨʭʥʽ ʤʝʞʠ ʪʝʤʥʦʛʦ ʢʘʪʦʜʥʦʛʦ ʧʨʦʩʪʦʨʫ. 

 

ʈʠʩ. 4.3. ɺʦʣʴʪʘʤʧʝʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜʙʠʚʥʦʛʦ ʨʦʟʨʷʜʫ: 1 ï ʟ ʧʣʘʩʢʠʤʠ 

ʝʣʝʢʪʨʦʜʘʤʠ; 2 ï ʟ ʧʦʨʦʞʥʠʩʪʠʤ ʢʘʪʦʜʦʤ. 

 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʨʫʤʫ ʧʨʦʪʷʞʥʽʩʪʴ Kl  ʜʦ ʦʙʣʘʩʪʽ ʢʘʪʦʜʥʦʛʦ ʧʘʜʽʥʥʷ 

ʧʦʪʝʥʮʽʘʣʫ ʟʤʝʥʰʫʻʪʴʩʷ. ʇʨʠ ʜʝʷʢʠʭ ʢʨʠʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʚʽʜʙʠʚʥʦʛʦ ʨʦʟʨʷʜʫ, ʱʦ 
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ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʦʯʮʽ ɹ (ʨʠʩ. 4.3), ʪʝʤʥʠʡ ʢʘʪʦʜʥʠʡ ʧʨʦʩʪʽʨ ʚ ʦʙʣʘʩʪʽ ʘʧʝʨʪʫʨʠ 

ʧʦʨʦʞʥʠʥʠ ʟʤʝʥʰʫʻʪʴʩʷ. ʇʨʠʯʦʤʫ ʥʘʩʪʽʣʴʢʠ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʨʠʚ ʽʦʥʥʦʾ 

ʦʙʦʣʦʥʢʠ ʧʝʨʝʜ ʘʧʝʨʪʫʨʦʶ ʧʦʨʦʞʥʠʥʠ ʽ ʧʣʘʟʤʘ ʧʨʦʥʠʢʘʻ ʚ ʢʘʪʦʜʥʫ ʧʦʨʦʞʥʠʥʫ. 

ʋʤʦʚʘ ʧʨʦʥʠʢʥʝʥʥʷ ʧʣʘʟʤʠ: nK rl ¢ , ʜʝ  ï ʨʘʜʽʫʩ ʢʘʪʦʜʥʦʾ ʧʦʨʦʞʥʠʥʠ. ʇʨʦʥʠʢʘʶʯʘ 

ʚ ʢʘʪʦʜʥʫ ʧʦʨʦʞʥʠʥʫ ʧʣʘʟʤʘ ʻ ʜʞʝʨʝʣʦʤ ʽʦʥʽʚ ʽ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʎʷ ʧʣʘʟʤʘ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʙʣʠʟʴʢʠʡ ʜʦ ʘʥʦʜʥʦʛʦ. ʊʦʤʫ ʚʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʨʘʜʽʘʣʴʥʝ 

ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ ʚ ʮʽʡ ʧʦʨʦʞʥʠʥ ̔ʪʘ ʢʘʪʦʜʥʽ ʧʨʦʮʝʩʠ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʾʾ ʩʪʽʥʢʠ. 

ʈʦʟʧʦʜʽʣ ʧʦʣʷ ʚ ʢʘʪʦʜʥʽʡ ʧʦʨʦʞʥʠʥ ̔ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʨʘʜʽʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ 

ʝʣʝʢʪʨʦʥʽʚ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ ʩʪʫʧʽʥʴ ʽʦʥʽʟʘʮʽʾ ʛʘʟʫ ʚ ʧʦʨʦʞʥʠʥʽ. ʇʨʠ ʮʴʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʙʫʜʦʚʘ ʨʦʟʨʷʜʫ (ʜʽʣʷʥʢʘ ɹɺ), ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ 

ʩʪʨʫʤʫ, ʟʥʠʞʝʥʥʷʤ ʥʘʧʨʫʛʠ ʛʦʨʽʥʥʷ, ʧʦʷʚʦʶ ʩʪʨʫʤʫ ʚ ʢʘʪʦʜʥʽʡ ʧʦʨʦʞʥʠʥ ̔ ʪʘ 

ʧʣʘʟʤʦʚʦʛʦ ʰʥʫʨʘ ʚ ʧʨʦʤʽʞʢʫ ʥʘʚʧʨʦʪʠ ʾʾ ʘʧʝʨʪʫʨʠ, ʱʦ ʷʩʢʨʘʚʦ ʩʚʽʪʠʪʴʩʷ. ɺʠʥʠʢʘʻ 

ʝʬʝʢʪ ʧʦʨʦʞʥʴʦʛʦ ʢʘʪʦʜʘ. ʁʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʜʽʣʷʥʢʘ ɺɻ ʚʦʣʴʪʘʤʧʝʨʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʉʪʨʫʤ ʧʦʨʦʞʥʴʦʛʦ ʢʘʪʦʜʘ ʚ ʮʴʦʤʫ ʨʝʞʠʤʽ ʧʝʨʝʚʠʱʫʻ ʚ ʯʦʪʠʨʠ ʨʘʟʠ 

ʩʪʨʫʤ ʧʣʘʩʢʦʛʦ ʢʘʪʦʜʘ. 

ʆʩʥʦʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʝʣʝʢʪʨʦʥʥʦʾ ʝʤʽʩʽʾ ʧʦʨʦʞʥʠʥʠ ʻ ʬʦʪʦʝʬʝʢʪ. ɺ ʪʦʡ ʯʘʩ, 

ʷʢ ʚ ʟʚʠʯʘʡʥʦʤʫ ʚʽʜʙʠʚʥʦʤʫ ʨʦʟʨʷʜʽ ʦʩʥʦʚʥʫ ʨʦʣʴ ʛʨʘʶʪʴ ʽʦʥʥʦ-ʝʣʝʢʪʨʦʥʥʘ ʝʤʽʩʽʷ ʪʘ 

ʚʠʭʽʜ ʝʣʝʢʪʨʦʥʽʚ ʯʝʨʝʟ ʦʢʠʩʥʽ ʧʦʢʨʠʪʪʷ ʧʨʠ ʦʩʽʜʘʥʥʽ ʥʘ ʥʠʭ ʽʦʥʽʚ. 

 

4.3. ɽʃɽʂʊʈʆʅʅɯ ɼɾɽʈɽʃɸ ʅɸ ʆʉʅʆɺɯ ɺʀʉʆʂʆɺʆʃʔʊʅʆɻʆ ʈʆɿʈʗɼʋ ɺ 

ʈʆɿʈɯɼɾɽʅʆʄʋ ɻɸɿɯ 

ʇɼɽʃ ʥʘ ʦʩʥʦʚʽ ʚʠʩʦʢʦʚʦʣʴʪʥʦʛʦ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ ʧʨʠʟʥʘʯʝʥʽ ʚ ʦʩʥʦʚʥʦʤʫ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʧʫʯʢʽʚ. ʋ ʪʘʢʠʭ ʇɼɽʃ ʝʣʝʢʪʨʦʥʠ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʨʷʜʫ 

ʧʨʠʩʢʦʨʶʶʪʴʩʷ ʪʘ ʬʦʨʤʫʶʪʴʩʷ ʫ ʧʫʯʦʢ ʚ ʦʙʣʘʩʪʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʟʘʨʷʜʫ ʪʦʛʦ ʞ 

ʨʦʟʨʷʜʫ (ʨʠʩ. 4.1, ʛ ʪʘ ʜ). 

 

 

 

ɿʘʛʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʠʩʦʢʦʚʦʣʴʪʥʠʭ ʪʣʽʶʯʠʭ ʨʦʟʨʷʜʽʚ 


