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ʨʝʩʧʫʙʣʠʢʘʣʳϸ  v ʞʫʨʥʘʣ v ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʡ 
 

 

 

 

 

 

 

 

 

 

 

 

 

ʄʝʨʟʽʤʜʽʣʽʛʽ ʞʳʣʳʥʘ  ʨʝʪ v ʇʝʨʠʦʜʠʯʥʦʩʪʴ 4 ʨʘʟʘ ʚ ʛʦʜ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȩɑɆɈɓɡɏ ɖɋɊɆɐɘɔɖ 

 

ȩ.ȩ. ȵɎɈɋɓɢ ð ɖɋɐɘɔɖ, ɆɐɆɊɋɒɎɐ ȲȦȳ ȨȾ, Ɋ-ɖ ɘɋɛɓ. ɓɆəɐ, ɕɖɔɚɋɗɗɔɖ 

 
 

 

 

 

 

 

 

 

 

ɾʫʨʥʘʣ ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳϬ ʄϸʜʝʥʠʝʪ, 
ʘϨʧʘʨʘʪ ʞϸʥʝ ϨʦϤʘʤʜʳϨ ʢʝʣʽʩʽʤ ʤʠʥʠʩʪʨʣʽʛʽʥʜʝ 

ʪʽʨʢʝʣʛʝʥ (ʪʽʨʢʝʫ ʢʫϸʣʽʛʽ 

ˉ 1351-ʞ 04.07.2000 ʞ.) 

 

 ʈʓʃʊɸʁʐʓʉʓױפ

-ʳס ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɹʽʣʽʤ ʞᴅʥʝץʘʟʘפ
ʣʳʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽש çפʘʨʘסʘʥʜʳ ʤʝʤ-

ʣʝʢʝʪʪʽʢ ʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽè ʈʝʩ-
ʧʫʙʣʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʳʥʘʣʳץ ʢᴅʩʽʧ-
ʦʨʥʳ (פʘʨʘסʘʥʜʳ ץʘʣʘʩʳ) 

ɾʫʨʥʘʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ 
ʢʫʣʴʪʫʨʳ, ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʛʣʘʩʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦ ̄ 1351ïʞ ʦʪ 04.07.2000 ʛ.) 

ʋʏʈɽɼʀʊɽʃʔ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʢʘʟʝʥ-

ʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ çʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩ-

ʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʛ. ʂʘʨʘʛʘʥʜʘ) 



ʈʘʟʜʝʣ çʇʨʦʙʣʝʤʳ ʚʳʩʰʝʡ ʰʢʦʣʳè 

 

Ð    
 

 

ʈʝʜʘʢʮʠʦʥʥʳʡ ʩʦʚʝʪ 

ʇʠʚʝʥʴ ɻ.ɻ.  ʨʝʢʪʦʨ, ʘʢʘʜʝʤʠʢ ʄɸʅ ɺʐ, ʘʢʘʜʝʤʠʢ ɸɽʅ ʈʂ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. 

(ʧʨʝʜʩʝʜʘʪʝʣʴ) 

ȦɐɎɒɇɋɐɔɈ Ȧ.Ȱ. ɕɖɔɖɋɐɘɔɖ ɕɔ ɓɆəɝɓɔɏ ɖɆɇɔɘɋ Ɏ ɒɋɌɊəɓɆɖɔɊɓɡɒ ɗɈɥɍɥɒ, Ɋ-ɖ ɘɋɛɓ. 

ɓɆəɐ, ɕɖɔɚ. (ɍɆɒ. ɕɖɋɊɗɋɊɆɘɋɑɥ) 
ȮɗɆɉəɑɔɈ Ȧ.ȭ.  ɍɆɈ. ɐɆɚɋɊɖɔɏ ɒɆɞɎɓ, ɘɋɛɓɔɑɔɉɎɎ ɑɎɘɋɏɓɔɉɔ ɕɖɔɎɍɈɔɊɗɘɈɆ Ɏ 

ɐɔɓɗɘɖəɐɜɎɔɓɓɡɛ ɒɆɘɋɖɎɆɑɔɈ, ɆɐɆɊɋɒɎɐ ȲȦȮȳ, Ɋ-ɖ ɘɋɛɓ. ɓɆəɐ, ɕɖɔɚ. 
(ɔɘɈɋɘɗɘɈɋɓɓɡɏ ɖɋɊɆɐɘɔɖ) 

Ȧɑɢɘɋɖ Ȯ.Ȳ. ɍɆɈ. ɐɆɚɋɊɖɔɏ ɗɎɗɘɋɒ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɓɓɔɉɔ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ, 

ɆɐɆɊɋɒɎɐ ȲȦȮȳ, ɆɐɆɊɋɒɎɐ Ȧȫȳ ȶȰ, Ɋ-ɖ ɘɋɛɓ. ɓɆəɐ, ɕɖɔɚ. 

ȦɛɒɋɘɌɆɓɔɈ ȧ.Ȧ. ɍɆɈ. ɐɆɚɋɊɖɔɏ ɣɐɔɓɔɒɎɐɎ ɕɖɋɊɕɖɎɥɘɎɏ, Ɋ-ɖ ɣɐɔɓ. ɓɆəɐ, ɕɖɔɚ. 

ȧɆɐɎɖɔɈ Ȭ.ȧ. ɍɆɈ. ɐɆɚɋɊɖɔɏ ɕɖɎɐɑɆɊɓɔɏ ɒɋɛɆɓɎɐɎ, Ɋ-ɖ ɘɋɛɓ. ɓɆəɐ, ɕɖɔɚ. 
ȧɖɋɏɊɔ Ȯ.Ȩ. ɍɆɈ. ɐɆɚɋɊɖɔɏ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɕɖɔɎɍɈɔɊɗɘɈɋɓɓɡɛ ɕɖɔɜɋɗɗɔɈ, ɆɐɆɊɋɒɎɐ 

ȲȦȮȳ, ɝɑ.-ɐɔɖ. Ȧȫȳ ȶȰ, Ɋ-ɖ ɘɋɛɓ. ɓɆəɐ, ɕɖɔɚ. 
ȩɖɆɟɋɓɐɔɈ ȳ.Ⱥ. ɕɖɔɚɋɗɗɔɖ ɐɆɚɋɊɖɡ ɖəɊɓɎɝɓɔɏ ɆɣɖɔɑɔɉɎɎ Ɏ ɔɛɖɆɓɡ ɘɖəɊɆ, ɆɐɆɊɋɒɎɐ 

ȲȦȳ Ƀȧ, Ɋ-ɖ ɘɋɛɓ. ɓɆəɐ 
ȫɖɒɋɐɔɈ Ȳ.Ȧ. ɕɖɔɚɋɗɗɔɖ ɐɆɚɋɊɖɡ ɉɋɔɚɎɍɎɐɎ Ɏ ɉɋɔɑɔɉɎɎ, ɝɑ.-ɐɔɖ. ȳȦȳ ȶȰ, Ɋ-ɖ 

ɉɋɔɑ.-ɒɎɓɋɖ. ɓɆəɐ 
ȬɆɊɖɆɗɎɓɔɈ ȳ.ȸ. ɕɖɔɚɋɗɗɔɖ ɐɆɚɋɊɖɡ ɕɖɎɐɑɆɊɓɔɏ ɒɋɛɆɓɎɐɎ, ɆɐɆɊɋɒɎɐ ȲȦȮȳ, 

ɝɑ.-ɐɔɖ. ȮȦ ȶȰ, Ɋ-ɖ ɘɋɛɓ. ɓɆəɐ 
ȬəɒɆɗəɑɘɆɓɔɈ Ȧ.Ȭ. ɕɖɔɚɋɗɗɔɖ ɐɆɚɋɊɖɡ ɗɔɜɎɆɑɢɓɔ-ɉəɒɆɓɎɘɆɖɓɡɛ ɊɎɗɜɎɕɑɎɓ, Ɋ-ɖ Ɏɗɘ. 

ɓɆəɐ 
ȰɆɞɎɐɔɈ Ⱦ.Ȱ. ɕɖɔɚɋɗɗɔɖ ɐɆɚɋɊɖɡ ɣɐɔɓɔɒɎɝɋɗɐɔɏ ɘɋɔɖɎɎ, ɆɐɆɊɋɒɎɐ ȲɃȦȫ, 

ɝɑ.-ɐɔɖ. Ȧȷȳ ȶȰ, Ɋ-ɖ ɣɐɔɓ. ɓɆəɐ 
ȰɈɔɓ ȷ.ȷ. ɕɖɔɚɋɗɗɔɖ ɐɆɚɋɊɖɡ ɖɆɍɖɆɇɔɘɐɎ ɒɋɗɘɔɖɔɌɊɋɓɎɏ ɕɔɑɋɍɓɡɛ 

ɎɗɐɔɕɆɋɒɡɛ, Ɋ-ɖ ɘɋɛɓ. ɓɆəɐ 
ȰɑɎɒɔɈ Ʉ.Ȯ. ɍɆɈ. ɐɆɚɋɊɖɔɏ ɉɔɖɓɡɛ ɒɆɞɎɓ Ɏ ɔɇɔɖəɊɔɈɆɓɎɥ, ɆɐɆɊɋɒɎɐ ȲȦȮȳ, 

ɝɑ.-ɐɔɖ. Ȧȫȳ ȶȰ, Ɋ-ɖ ɘɋɛɓ. ɓɆəɐ, ɕɖɔɚ. 

ȰɔɑɋɗɓɎɐɔɈɆ ȱ.Ȯ. ɍɆɈ. ɐɆɚɋɊɖɔɏ ɣɐɔɓɔɒɎɝɋɗɐɔɏ ɘɋɔɖɎɎ, ɐɆɓɊ. ɣɐɔɓ. ɓɆəɐ, Ɋɔɜ. 

ȲɆɑɡɇɆɋɈ ȷ.Ȱ. ɍɆɈ. ɐɆɚɋɊɖɔɏ ɕɖɔɒɡɞɑɋɓɓɔɉɔ ɘɖɆɓɗɕɔɖɘɆ, Ɋ-ɖ ɘɋɛɓ. ɓɆəɐ, ɕɖɔɚ. 
ȳɎɍɆɒɋɘɊɎɓɔɈ Ⱥ.Ȱ. ɍɆɈ. ɐɆɚɋɊɖɔɏ ɒɆɖɐɞɋɏɊɋɖɗɐɔɉɔ ɊɋɑɆ Ɏ ɉɋɔɊɋɍɎɎ, Ɋ-ɖ ɘɋɛɓ. ɓɆəɐ, 

ɕɖɔɚ. 

ȳəɖɉəɌɎɓ Ȳ.ȶ. ɕɋɖɈɡɏ ɕɖɔɖɋɐɘɔɖ, ɆɐɆɊɋɒɎɐ ȲȦȮȳ, Ɋ-ɖ ɘɋɛɓ. ɓɆəɐ, ɕɖɔɚ. 
ȵɆɐ Ʉ.ȳ. ɕɖɔɖɋɐɘɔɖ ɕɔ əɝɋɇɓɔ-ɒɋɘɔɊɎɝɋɗɐɔɏ ɖɆɇɔɘɋ, ɆɐɆɊɋɒɎɐ Ȧȫȳ ȶȰ, Ɋ-ɖ 

ɘɋɛɓ. ɓɆəɐ, ɕɖɔɚ. 
ȵɆɑɋɈ ȵ.ȵ. ɕɖɔɚɋɗɗɔɖ ɐɆɚɋɊɖɡ ɘɋɔɖɋɘɎɝɋɗɐɔɏ ɒɋɛɆɓɎɐɎ Ɏ ɗɔɕɖɔɘɎɈɑɋɓɎɥ 

ɒɆɘɋɖɎɆɑɔɈ, Ɋ-ɖ ɘɋɛɓ. ɓɆəɐ 

ȷɆɉɎɓɔɈ Ȧ.ȷ. ɆɐɆɊɋɒɎɐ ȳȦȳ ȶȰ, ɆɐɆɊɋɒɎɐ Ȧȫȳ ȶȰ, Ɋ-ɖ ɘɋɛɓ. ɓɆəɐ, ɕɖɔɚ.  

ȷɆɉɎɓɘɆɋɈ ȷ.ȷ. ɍɆɈ. ɐɆɚɋɊɖɔɏ Ɉɡɗɞɋɏ ɒɆɘɋɒɆɘɎɐɎ, ɝɑ.-ɐɔɖ. ȲȦȮȳ, ɐɆɓɊ. ɘɋɛɓ. 
ɓɆəɐ, ɕɖɔɚ. 

ȷɒɎɖɓɔɈ Ʉ.Ȳ. ɍɆɈ. ɐɆɚɋɊɖɔɏ ɚɎɍɎɐɎ, Ɋ-ɖ ɘɋɛɓ. ɓɆəɐ, ɕɖɔɚ. 
 

 

 

 

 

 

 

 



ʈʘʟʜʝʣ çʇʨʦʙʣʝʤʳ ʚʳʩʰʝʡ ʰʢʦʣʳè 
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ȷȴȪȫȶȬȦȳȮȫ 
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ʀ.ɺ. ɹʈɽʁɼʆ 

ʇ.ʀ. ʉɸɻʀʊʆɺ 

ɹ.ʅ. ʌɽʐʀʅ 

ʅʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʦʚ-

ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʦʚ ʥʘ ʙʘʟʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 
ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩ ʩʦʢʨʘʱʝʥʥʳʤʠ ʩʨʦʢʘʤʠ ʦʙʫʯʝʥʠʷ 
 

ʦʩʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʂʘʟʘʭʩʪʘʥ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʙʫʨʥʳʤ ʧʨʦʛʨʝʩʩʦʤ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʨʘʟʚʠʪʠʝʤ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʦʜʲʝʤʦʤ 

ʯʝʨʥʦʡ ʠ ʮʚʝʪʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʚʦʟʨʦʞʜʝʥʠʝʤ 

ʤʘh ʠʥʦʩʪʨʦʝʥʠʷ, ʠʥʠʮʠʠʨʦʚʘʣ ʩʧʨʦʩ ʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʩ ʚʳʩʰʠʤ ʠʥʞʝʥʝʨʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. ʅʝ ʚ 

ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠ ʢʘʜʨʦʚʘʷ 

ʧʦʣʠʪʠʢʘ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʠ ʝʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʥʠʤʘʝʤʳʤ ʜʦʣʞʥʦʩʪʷʤ. 

ɺʦʟʨʦʩʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʠ ʚ ʚʳʧʫʩʢʥʠʢʘʭ 

ʩʧʝʮʠʘʣʥɹʦʩʪʠ çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè, ʠʤʝʶʱʠʭ 

ʢʚʘʣʠʬʠʢʘʮʠʶ çʠʥʞʝʥʝʨ-ʵʣʝʢʪʨʦʤʝʭʘʥʠʢè ʠ 

ʨʘʙʦʪʘʶʱʠʭ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ 

ʵʢʦʥʦʤʠʢʠ. ʋʜʦʚʣʝʪʚʦʨʝʥʠʶ ʚʦʟʨʦʩʰʝʛʦ ʩʧʨʦʩʘ, 

ʢʨʦʤʝ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʦʣʥʦʤʫ 5-6-

ʣʝʪʥʝʤʫ ʮʠʢʣʫ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʣʫʯʠʚh ʠʝ ʨʘʟʚʠʪʠʝ 

ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʩʦʢʨʘʱʝʥʥʦʛʦ ʠ ʫʩʢʦʨʝʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. ʅʘ ʧʨʠʤʝʨʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 330840 

çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚè ʦʧʨʝʜʝʣʠʤ ʢʨʫʛ ʪʠʧʠʯʥʳʭ ʧʨʦʙʣʝʤ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʧʫʩʢʥʠʢʘʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʣʣʝʜʞʝʡ ʠ 

ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʧʫʩʢʥʠʢʘʤʠ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʅʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ (ʄʆʠʅ) ʫʩʪʘʥʦʚʣʝʥʳ ʩʨʦʢʠ 

ʦʙʫʯʝʥʠʷ ʜʣʷ ʚʳʧʫʩʢʥʠʢʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʣʣʝʜʞʝʡ ð 

3 ʛʦʜʘ, ʘ ʜʣʷ ʣʠʮ, ʠʤʝʶʱʠʭ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ð  

ʛʦʜʘ. ʇʦ ʟʘʦʯʥʳʤ ʬʦʨʤʘʤ ʦʙʫʯʝʥʠʷ ʩʨʦʢ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʱʝ ʥʘ ʦʜʠʥ ʛʦʜ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʷʚʣʷʝʪʩʷ 

ʟʘʦʯʥʘʷ ʫʩʢʦʨʝʥʥʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ. ʊʘʢ, ʚ 2001 ʛʦʜʫ 

ʚ ʂʘʨʘʛʘʥʜʠʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ (ʂʘʨɻʊʋ) ʧʨʠʝʤ ʥʘ ʩʧʝʮʠʘʣʴʥʦʩʪʴ 

330840 ʧʦ ʩʦʢʨʘɦ ʝʥʥʳʤ ʩʨʦʢʘʤ ʦʙʫʯʝʥʠʷ ʜʣʷ 

ʚʳʧʫʩʢʥʠʢʦʚ ʢʦʣʣʝʜʞʝʡ ʩʦʩʪʘʚʠʣ 10 ʯʝʣʦʚʝʢ ʥʘ 

ʜʥʝʚʥʦʝ ʦʪʜʝʣʝʥʠʝ ʠ 35 ð ʥʘ ʟʘʦʯʥʦʝ. ɺ ʛʨʫʧʧʫ 

ʟʘʦʯʥʦʛʦ ʫʩʢʦʨʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʣʠʮ, ʠʤʝʁ ʱʠʭ 

ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʠʥʷʪʦ 6 ʩʪʫʜʝʥʪʦʚ. 

ɺʘʞʥʝʡʰʠʤ ʤʦʤʝʥʪʦʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʮʠʢʣʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ: ʦʪʙʦʨ ʘʙʠʪʫʨʠʝʥʪʦʚ. ɼʦ 2001 ʛʦʜʘ 

ʧʨʠʝʤ ʚʳʧʫʩʢʥʠʢʦʚ ʢʦʣʣʝʜʞʝʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʝʯʥʝʤ ʨʦʜʩʪʚʝʥʥʳʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʫʟʘʤʠ. ɺ ʨʷʜʝ ʚʳʩh ʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʦʦʙʨʘʞʝʥʠʷ ʧʨʠʚʝʣʠ ʢ 

ʥʝʦʧʨʘʚʜʘʥʥʦʤʫ ʨʘʩʰʠʨʠʪʝʣʴʥʦʤʫ ʪʦʣʢʦʚʘʥʠʶ 

ʧʦʥʷʪʠʷ çʨʦʜʩʪʚʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠè. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʠ ʧʨʠʝʤʝ ʥʘ ʩʦʢʨʘʱʝʥʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʥʝ 

ʫʯʠʪʳʚʘʣʘʩʴ ʙʘʟʦʚʘʷ ʧʦʜʛʦʪʦʚʢʘ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʯʪʦ 

ʬʘʢʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʠʣʦ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʈ 



ʈʘʟʜʝʣ çʇʨʦʙʣʝʤʳ ʚʳʩʰʝʡ ʰʢʦʣʳè 

 

Ð    
 

ʦʙʫʯʝʥʠʷ ʠ ʧʨʦʬʘʥʘʮʠʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʠʜʝʠ 

ʩʦʢʨʘɦ ʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ɺ 2001 ʛʦʜʫ ʄʆʠʅ ʧʨʠʥʷʣʦ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ 

ʩʠʩʪʝʤʳ ʩʦʢʨʘʱʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʕʪʦ, ʙʝʟʫʩʣʦʚʥʦ, 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ. ʈʦʜʩʪʚʝʥʥʳʤʠ ʩʯʠʪʘʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʜʥʦʡ ʛʨʫʧʧʳ ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤ ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ 

ʷʚʣʷʝʪʩʷ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʝ ʚʩʝʛʜʘ ʢʦʨʨʝʢʪʥʳʤ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʝʯʥʝʤ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ 

330000 çʕʣʝʢʪʨʦʤʝʭʘʥʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝè ʩʦʦʪʥʝʩʝʥʳ ʩʣʝʜʫʁ ʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʩʨʝʜʥʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: 

çʊʝʭʥʦʣʦʛʠʷ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷè. 

çʕʣʝʢʪʨʦʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝè. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʛʦ ʘʚʪʦʨʘʤʠ ʘʥʘʣʠʟʘ 

ʨʘʙʦʯʠʭ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʠ ʧʨʦʛʨʘʤʤ ʨʷʜʘ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʦʜʩʪʚʝʥʥʳʤʠ ʜʣʷ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 330840 çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚè 

ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥʠʡ 2900000 ʠ 

 

çʕʣʝʢʪʨʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʠ ʘʧʧʘʨʘʪèr; 

çʊʨʘʥʩʧʦʨʪʥʦʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝè; 

çʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʨʝʤʦʥʪ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ (ʧʦ ʦʪʨʘʩʣʷʤ)è; 

çʕʢʩʧʣʫʘʪʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʘʚʪʦʤʘʪʠʢʠ (ʧʦ ʚʠʜʘʤ 

ʪʨʘʥʩʧʦʨʪʘ)è; 

çʕʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʠ 

ʩʠʩʪʝʤʳè; 

çʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʦʪʨʘʩʣʷʤè; 

3312002 çʄʦʥʪʘʞ, ʥʘʣʘʜʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʛʨʘʞʜʘʥʩʢʠʭ 

ʟʜʘʥʠʡè; 

çʕʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝè; 

 çʄʝʭʘʥʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ (ʧʦ 

ʦʪʨʘʩʣʷʤ)è. 

ʊʘʢʠʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 33 ʛʨʫʧʧʳ, ʢʘʢ 

çʕʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʘʷ, ʢʘʙʝʣʥɹʘʷ ʠ ʢʦʥʜʝʥʩʘʪʦʨʥʘʷ 

ʪʝʭʥʠʢʘè, çʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘè ʠ 

çʉʚʝʪʦʪʝʭʥʠʢʘ ʠ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘè ʚʨʷʜ ʣʠ ʤʦʞʥʦ 

ʧʨʠʟʥʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

0. ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜʛʦʪʦʚʢʠ 29 ʠʟ ʠʤʝʶʱʠʭʩʷ 

18 ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ï 15 ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʬʠʣʶ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 330804. ʕʪʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ï 

ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʚrʘʶʱʠʝ ʩʪʘʥʢʠ, ʛʨʫʟʦʧʦʜʲʝʤʥʳʝ 

ʤʘʰʠʥʳ ʠ ʪʨʘʥʩʧʦʨʪʝʨʳ, ʢʫʟʥʝʯʥʦ-ʧʨʝʩʩʦʚʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʤʘʰʠʥ, ʛʠʜʨʦʧʨʠʚʦʜʘ ʠ 

ʛʠʜʨʦʧʥʝʚʤʘʪʠʢʠ ʠ ʪ.ʜ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʦʜʩʪʚʝʥʥʳʤʠ ʜʣʷ ʵʪʦʡ 

ʩʧʝʮʠʘʣʥɹʦʩʪʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʜʨʫʛʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʥʝ ʫʧʦʤʷʥʫʪʳʭ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ 

ʜʦʢʫʤʝʥʪʝ: 

çɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠè̫; 

çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚè; 

çʇʨʦʤʳʰʣʝʥʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘè; 

çʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ (ʧʦ ʦʪʨʘʩʣʷʤ)è; 

çʄʦʥʪʘʞ ʠ ʥʘʣʘʜʢʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ 

ʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠè̫; 

çʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡè; 

2424012 çʕʢʩʧʣʫʘʪʘʮʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤè; 

çʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ (ʧʦ ʦʪʨʘʩʣʷʤ)è; 

çʂʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʠ 

ʘʚʪʦʤʘʪʠʢʘè; 

çʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘè; 

çʕʢʩʧʣʫʘʪʘʮʠʷ ʛʦʨʦʜʩʢʦʛʦ 

ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘè; 

çʕʢʩʧʣʫʘʪʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ (ʧʦ ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘè. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʚrʦʜ, ʯʪʦ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʜʛʦʪʦʚʢʠ, ʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʦʪʥʝʩʝʥʥʳʭ ʢ ʜʨʫʛʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ. 

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʩʨʝʜʥʝʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠ 

ʚʳʩʝhʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ 

ʩʦʢʨʘʱʝʥʥʦʤ ʦʙʫʯʝʥʠʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʦʣʣʝʜʞʝʡ ʚ 

ʨʘʤʢʘʭ ʚʳʩh ʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠ ʦʙʫʯʝʥʠʝ ʧʦ 

ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʫʯʝʙʥʳʤ ʧʣʘʥʘʤ. ʇʦ ʪʘʢʦʤʫ ʧʫʪʠ 

ʧʦʰʝʣ ʂʘʨɻʊʋ, ʩʦʟʜʘʚʰʠʡ ʢʦʣʣʝʜʞ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʙʠʟʥʝʩʘ. ʆʙʫʯʝʥʠʝ ʚ ʢʦʣʣʝʜʞʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʥʦʤʝʥʢʣʘʪʫʨʝ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʂʘʨɻʊʋ. ɺ ʫʯʝʙʥʳʝ 

ʧʣʘʥʳ ʢʦʣʣʝʜʞʘ ʚʚʝʜʝʥʳ ʜʠʩʮʠʧʣʠʥʳ: ʤʘʪʝʤʘʪʠʢʘ, 

ʬʠʟʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʦʙʫʯʝʥʠʝ ʧʦ ʩʦʢʨʘɦ ʝʥʥʦʡ ʬʦʨʤʝ ʚ ʂʘʨɻʊʋ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʦʙʱʝʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʟʘ 3-4 ʛʦʜʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʦʜʩʪʚʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʚʪʦʨʦʛʦ ʚʳʩh ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʪʘʢʞʝ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ. ʀ ʟʜʝʩʴ ʪʨʝʙʫʝʪʩʷ 

ʧʨʠʥʷʪʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʝʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

ɺ ʩʪʘʥʜʘʨʪʘʭ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʚʝʜʝʥʥʳʭ ʚ 

ʜʝʡʩʪʚʠʝ ʚ 2001 ʛʦʜʫ, ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʫʥʠʬʠʮʠʨʦʚʘʥʳ 

ʩʦʮʠʘʣʥɹʦ-ʛʫʤʘʥʠʪʘʨʥʳʝ (ʉɻɼ) ʠ ʝʩʪʝʩʪʚʝʥʥʦ-

ʥʘʫʯʥʳʝ (ɽʅɼ) ʮʠʢʣʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʩʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʩ ʧʷʪʠʣʝʪʥʠʤ ʩʨʦʢʦʤ 

ʦʙʫʯʝʥʠʷ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʚʪʦʨʦʛʦ ʚʳʩh ʝʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʨʦʜʩʪʚʝʥʥʳʤʠ. ʇʦʣʫʯʝʥʠʝ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʧʨʦʬʠʣʷ ʟʘ 3 ʛʦʜʘ ʦʯʥʦʛʦ ʠ 4 ʛʦʜʘ 

ʟʘʦʯʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. 

ɺ ʩʘʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʢʨʘʱʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʚrʧʫʩʢʥʠʢʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʣʣʝʜʞʝʡ ʚ ʚʫʟʘʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ. ɺ ʨʷʜʝ ʚʫʟʦʚ, ʚ 

ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ, ʚʥʦʚʴ ʧʦʩʪʫʧʠʚʰʠʭ ʩʪʫʜʝʥʪʦʚ 

ʜʥʝʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚʢʣʯʁʘʶʪ ʚ ʛʨʫʧʧʳ ʧʦʣʥʦʛʦ ʮʠʢʣʘ 
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Ð    
 

ʥʘ 3-ʡ ʢʫʨʩ, ʘ ʧʨʠ ʟʘʦʯʥʦʤ ʦʙʫʯʝʥʠʠ ð ʥʘ 4-ʡ ʢʫʨʩ. ʉ 

ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʣʣʝʜʞʘʭ ʪʘʢʠʝ 

ʜʠʩʮʠʧʣʠʥʳ ʮʠʢʣʘ ɽʅɼ, ʢʘʢ ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, 

ʠʟʫʯʘʶʪʩʷ ʚ ʦʙʝ̡ʤʝ ʩʨʝʜʥʝʡ ʰʢʦʣʳ (ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦʩʣʝ 9-ʛʦ ʢʣʘʩʩʘ, ʘ ʠʥʬʦʨʤʘʪʠʢʘ ʠʟʫʯʘʝʪʩʷ ʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʦʙʲʝʤʝ, ʪʦ ʬʘʢʪʠʯʝʩʢʠ ʩʪʫʜʝʥʪʳ ʩ 

ʩʦʢʨʘʱʝʥʥʳʤʠ ʩʨʦʢʘʤʠ ʦʙʫʯʝʥʠʷ ʥʝ ʛʦʪʦʚʳ ʢ 

ʚʦʩʧʨʠʷʪʠʶ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ (ʆʇɼ) ʠ 

ʩʧʝʮʠʘʣʴʥʳʭ (ʉɼ) ʜʠʩʮʠʧʣʠʥ. 

ɺ ɸʣʤʘʪʠʥʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʚʷʟʠ 

(ɸʀʕʉ) ʚʚʦʜʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʝʤʝʩʪʨ, ʚ ʢʦʪʦʨʦʤ 

ʠʟʫʯʘʶʪʩʷ ʜʠʩʮʠʧʣʠʥʳ ʮʠʢʣʘ ɽʅɼ, ʠ ʣʠʰʴ ʟʘʪʝʤ ʦʥʠ 

ʦʙʫʯʘʶʪʩʷ ʚ ʛʨʫʧʧʘʭ 3-ʛʦ ʢʫʨʩʘ. ɺ ʂʘʨɻʊʋ ʦʙʫʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ ʬʦʨʤ ʧʦ 

ʦʪʜʝʣʥɹʳʤ ʫʯʝʙʥʳʤ ʧʣʘʥʘʤ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʝʪ 

ʥʝʢʦʪʦʨʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʘ ʜʠʩʮʠʧʣʠʥ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 330840, ʨʘʥʝʝ ʠʟʫʯʘʝʤʳʭ ʚ ʢʦʣʣʝʜʞʘʭ, 

ʚ ʧʨʝʜʝʣʘʭ, ʜʦʧʫʩʢʘʝʤʳʭ ʩʪʘʥʜʘʨʪʦʤ, ʫʜʘʣʦʩʴ 

ʩʦʭʨʘʥʠʪʴ ʚʩʝ ʜʠʩʮʠʧʣʠʥʳ ʮʠʢʣʦʚ ɽʅɼ, ʆʇɼ ʠ ʉɼ. 

ʅʘ ʙʘʟʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʱʝʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ ʧʦ ʩʧʝʮʠʘʣʥɹʦʩʪʠ 330840, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʩʦʚʤʝʩʪʥʦ ʢʘʬʝʜʨʘʤʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ɸʀʕʉ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʂʘʨɻʊʋ, 

ʩʦʟʜʘʥ ʪʘʢʞʝ ʫʯʝʙʥʳʡ ʨʘʙʦʯʠʡ ʧʣʘʥ ʟʘʦʯʥʦʛʦ 

ʩʦʢʨʘʱʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʙʘʟʝ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ 

ʠʥʞʝʥʝʨʳ ʨʘʥʝʝ ʠʟʫʯʘʣʠ ʮʠʢʣʳ ʉɻɼ ʠ ɽʅɼ ʚ ʪʝʭ ʞʝ 

ʦʙʲʝʤʘʭ, ʪʨʝʭ ʣʝʪ ʦʙʫʯʝʥʠʷ ʧʦ ʟʘʦʯʥʦʡ ʬʦʨʤʝ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʩʪʘʥʜʘʨʪʘ ʚ 

ʯʘʩʪʠ ʮʠʢʣʦʚ ʆʇɼ ʠ ʉɼ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ 

ʩʦʢʨʘʱʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʚʳʧʫʩʢʥʠʢʦʚ ʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʣʣʝʜʞʝʡ ʩ ʨʦʜʩʪʚʝʥʥʳʤʠ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤʠ ʠ ʜʣʷ 

ʠʥʞʝʥʝʨʦʚ ʦʙʝʩʧʝʯʠʚʘʁ ʪ ʚʳʧʦʣʥʝʥʠʝ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 
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ʉ.ʉ. ʉɸɻʀʅʊɸɽɺ ʇʫʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʟʫʯʝʥʠʷ ʚʳʩʰʝʡ 
ʤʘʪʝʤʘʪʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

ʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʚ ʠʥʞʝʥʝʨʥʳʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝ ʚʩʝʛʜʘ ʧʨʦʭʦʜʠʪ ʛʣʘʜʢʦ: ʥʝ ʩʨʘʟʫ 

ʫʜʘʝʪʩʷ ʥʘʡʪʠ ʥʝʦʙʭʦʜʠʤʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʡʪʠ ʠʣʠ ʩʦʟʜʘʪʴ ʟʘʥʦʚʦ ʤʦʜʝʣʴ 

ʠʟʫʯʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ, ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʧʝʨʝʜʘʶʱʫʶ ʝʛʦ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʦʷʥʥʦ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʣʫʯʰʘʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʚʫʟʘ, ʜʦʙʠʚʘʷʩʴ, ʯʪʦʙʳ ʦʥʠ ʦʚʣʘʜʝʚʘʣʠ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʪʝʦʨʠʷʤʠ ʠ ʫʤʝʣʠ 

ʧʨʠʤʝʥʷʪʴ ʠʭ ʢ ʩʚʦʝʤʫ ʜʝʣʫ. 

ɼʣʷ ʙʦʣʝʝ ʫʩʧʝʰʥʦʛʦ ʫʩʚʦʝʥʠʷ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ 

ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʨʘʟʙʠʪ ʧʦ ʤʦʜʫʣʷʤ, ʠ ʧʦ ʢʘʞʜʦʡ ʪʝʤʝ 

ʧʨʦʚʦʜʠʪʩʷ ʣʠʙʦ ʢʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ, ʣʠʙʦ ʪʠʧʦʚʦʡ 

ʨʘʩʯʝʪ, ʣʠʙʦ ʢʦʣʣʦʢʚʠʫʤ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʩʪʫʜʝʥʪʘʤʠ 

ʦʮʝʥʦʢ çʭʦʨʦʰʦè ʠʣʠ çʦʪʣʠʯʥʦè ʥʘ ʚʩʝʭ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʵʪʘʧʘʭ ʠ ʧʨʠ ʩʪʦʧʨʦʮʝʥʪʥʦʡ 

ʧʦʩʝʱʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪ ʧʦʣʫʯʘʝʪ ʟʘʯʝʪ ʠʣʠ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʫʶ ʦʮʝʥʢʫ çʘʚʪʦʤʘʪʦʤè, ʭʦʪʷ 

ʨʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʤʝʩʪʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʫʣʫʯʰʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʠʛʨʘʝʪ ʦʨʛʘʥʠʟʘʮʠʷ ʠʭ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ʇʨʠʥʷʪʘ 

ʩʠʩʪʝʤʘ ʦʪʨʘʙʦʪʦʢ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪʩʷ ʥʘ 

ʝʞʝʥʝʜʝʣʴʥʳʭ ʢʦʥʩʫʣʪɹʘʮʠʷʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʷʭ. ɺ ʵʪʦ ʚʨʝʤʷ ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ 

ʢʦʥʩʫʣʴʪʘʮʠʶ ʧʦ ʚʩʝʤ ʚʦʧʨʦʩʘʤ: ʪʝʦʨʠʠ, ʥʝ 

ʫʩʚʦʝʥʥʳʤ ʥʘ ʧʨʘʢʪʠʢʝ ʤʝʪʦʜʘʤ ʨʝʰʝʥʠʷ ʧʨʠʤʝʨʦʚ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠʣʠ ʜʦʤʘʰʥʠʤ ʟʘʜʘʥʠʷʤ. 

ʅʘ ʢʘʬʝʜʨʝ ʩʦʟʜʘʥ ʙʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʥʘ ʇʕɺʄ, ʪʝʩʪʳ ʩʦʩʪʘʚʣʷʶʪʩʷ ʢʘʞʜʳʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʘʪʠʢʦʡ, 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʥʘ ʟʘʩʝʜʘʥʠʠ ʢʘʬʝʜʨʳ. ɺ ʧʨʝʜʳʜʫʱʠʝ 

ʛʦʜʳ ʙʘʥʢ ʟʘʜʘʥʠʡ ʠʩʧʦʣʟɹʦʚʘʣʩʷ ʧʨʠ ʧʨʠʝʤʝ 

ʵʢʟʘʤʝʥʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʇʕɺʄ ʠʜʝʪ ʧʨʠʝʤ 

ʵʢʟʘʤʝʥʦʚ ʫ ʩʪʫʜʝʥʪʦʚ ʟʘʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ɸʀʉ ʠ ʀʉɹ. 

ʅʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʧʨʠʤʝʥʷʝʪʩʷ 

ʪʨʝʭʫʨʦʚʥʝʚʦʝ ʧʨʦʚʝʜʝʥʠʝ ʟʘʥʷʪʠʡ (ʜʣʷ ʩʣʘʙʳʭ, 

ʩʨʝʜʥʠʭ ʠ ʩʠʣʴʥʳʭ ʩʪʫʜʝʥʪʦʚ). ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʦʜʙʦʨʦʤ ʟʘʜʘʯ, ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʧʦ ʩʪʝʧʝʥʠ 

ʪʨʫʜʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʶʪʩʷ ʫʨʦʚʝʥʴ ʙʘʟʦʚʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʦʨʠʝʥʪʘʮʠʷ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʠ ʧʦʜʙʦʨ 

ʧʨʠʤʝʨʦʚ ʠ ʟʘʜʘʯ ʜʣʷ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʙʠʣʝʪʦʚ, ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʪʝʤʘʪʠʢʘ ʪʘʢʞʝ ʦʙʩʫʞʜʘʶʪʩʷ ʥʘ 

ʟʘʩʝʜʘʥʠʷʭ ʢʘʬʝʜʨʳ. 

ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʦʮʝʥʢʝ ʟʥʘʥʠʡ, 

ʪʨʘʜʠʮʠʦʥʥʳʝ: ʟʘ ʧʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ ʦʪ 60 ʜʦ 70 % 

ʚʳʩʪʘʚʣʝ̫ʪʩʷ çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦè, ʦʪ 70 ʜʦ 80 % ï 

çʭʦʨʦʰʦè, ʦʪ 90 ʜʦ 100 % ï çʦʪʣʠʯʥʦè. ʋʩʧʝʚʘʝʤʦʩʪʴ ʧʦ 

ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʟʠʤʥʝʡ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʩʝʩʩʠʠ ʧʦ I ʠ II ʢʫʨʩʘʤ ʩʣʝʜʫʶʱʘʷ: ɻʌ 

ï 88,93%; ʕʄʌ ï 81,7%; ʌʕʄ ï 90,6%; ʊɼʌ ï 89,3%; 

ɻʕʌ ï 88,89%; ʀʉʌ ï 79,8%; ʄʌ ï 86,8%; ʌʀʊ ï

 

ʆʙʱʘʷ ʫʩʧʝʚʘʝʤʦʩʪʴ ʧʦ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ 

ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʜʚʫʤ ʢʫʨʩʘʤ 86,1%. ʇʦʚʳʰʝʥʠʝ 

ʫʩʧʝʚʘʝʤʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʛʦʜʦʤ 

ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʩʝʩʩʠʠ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʦʙʝɦʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʩʪʫʜʝʥʪʘʤʠ, 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʦʧʦʣʥʠʪʝʣʥɹʳʭ ʟʘʥʷʪʠʡ ʠ ʢʦʥʩʫʣʴʪʘʮʠʡ 

ʩʦ ʩʣʘʙʦʫʩʧʝʚʘʶʱʠʤʠ ʩʪʫʜʝʥʪʘʤʠ ʧʦ ʨʝʟʫʣʪɹʘʪʘʤ ʜʚʫʭ 

ʘʪʪʝʩʪʘʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʜʝʢʘʥʘʪʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʛʨʫʧʧ ʧʦ ʬʘʢʫʣʴʪʝʪʘʤ. ʆʥʠ 

ʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʝʩʣʠ ʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʥʷʪʠʷʭ ʮʘʨʠʪ ʘʪʤʦʩʬʝʨʘ 

ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʠ ʠ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ, ʝʩʣʠ 

ʩʪʫʜʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʜʫʭʦʚʥʦʡ 

ʨʘʩʢʨʝʧʦʱʝʥʥʦʩʪʠ ʠ ʥʝ ʩʪʝʩʥʷʶʪʩʷ ʥʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, 

ʀ 



ʈʘʟʜʝʣ çʇʨʦʙʣʝʤʳ ʚʳʩʰʝʡ ʰʢʦʣʳè 

 

Ð   
 

ʥʠ ʩʚʦʠʭ ʦʜʥʦʛʨʫʧʧʥʠʢʦʚ, ʩʧʨʘʰʠʚʘʶʪ ʪʦ, ʯʪʦ ʠʤ 

ʥʝʷʩʥʦ, ʦʪʢʨʳʪʦ ʜʝʣʷʪʩʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ 

ʪʦʚʘʨʠʱʘʤʠ ʩʚʦʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ. 

ɹʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʢʘʢ ʦʜʥʘ ʠʟ ʬʦʨʤ 

ʘʢʪʠʚʠʟʘʮʠʠ ʥʘʫʯʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʩʪʫʜʝʥʪʦʚ, 

ʧʦʣʫʯʠʣʠ ʩʪʫʜʝʥʯʝʩʢʠʝ ʦʣʠʤʧʠʘʜʳ ʠ ʢʨʫʞʢʠ. 

ʇʨʠʚʣʝʢʘʶʪʩʷ ʢ ʫʯʘʩʪʠʶ ʚ ʦʣʠʤʧʠʘʜʝ ʫʯʘʱʠʝʩʷ ʂʀʊ 

ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʣʠʮʝʷ. ʏʠʩʣʝʥʥʦʩʪʴ ʫʯʘʩʪʥʠʢʦʚ ʦʪ 80 

ʜʦ 100 ʯʝʣʦʚʝʢ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʧʨʠ ʵʪʦʤ ʟʘʜʘʯʠ ʥʦʩʷʪ 

ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʪʨʝʙʫʶʪ ʦʪ ʩʪʫʜʝʥʪʘ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʯʥʳʭ ʟʥʘʥʠʡ ʧʦ ʧʨʦʛʨʘʤʤʝ, ʥʦ ʠ 

ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʠ, ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʜʦʩʪʠʛʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʦʡ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩ ʩʠʣʴʥʳʤʠ ʩʪʫʜʝʥʪʘʤʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʨʦʣʠ 

ʠʟʫʯʘʝʤʦʛʦ ʨʘʟʜʝʣʘ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʤʳ ʦʧʠʨʘʝʤʩʷ 

ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʝʥʠʷ. 

ɹʦʣʴʰʦʡ ʢʦʥʪʠʥʛʝʥʪ ʚʳʧʫʩʢʥʠʢʦʚ ʂʘʨɻʊʋ 

ʨʘʙʦʪʘʝʪ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʝʢʪʥʳʭ 

ʠʥʩʪʠʪʫʪʘʭ, ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ. ʇʦʵʪʦʤʫ 

ʧʫʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʩʪʫʜʝʥʪʦʚ ʥʘʰʝʛʦ ʚʫʟʘ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʟʘʜʘʯʘʤʠ 

ʦʜʥʦʡ ʢʘʬʝʜʨʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ, ʥʦ ʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʢʘʬʝʜʨ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʚʥʝʜʨʷʪʴ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʩʧʝʮʠʘʣʴʥʳʝ ʛʣʘʚʳ 

ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʢʦʥʢʨʝʪʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ. 
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ɽ.ʌ. ʆʈʃʆɺɸ 

ʕ.ɺ.ʌɸʈʍʋʊɼʀʅʆɺ 

ʖ.ɸ. ʅɽʇʆʄʅʗʑʀʍ 

ɸ.ʊ. ʅɸʄɸɿɹɸɽɺ 

ɺʠʨʪʫʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ʧʦ ʬʠʟʠʢʝ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʤʫʣʴʪʠʤʝʜʠʘ 

 

 ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʝʡʰʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʜʝʷʪʝʣɹʥʦʩʪʠ, ʪʘʢʠʝ 

ʢʘʢ ʥʘʫʯʥʘʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ. 

ɺʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. ʆʜʥʠʤ ʠʟ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʇʨʠʤʝʥʠʤʦ ʢ ʬʠʟʠʢʝ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʤʦʜʝʣʠ ʧʦʤʦʛʘʶʪ ʧʦʥʷʪʴ ʩʫʱʥʦʩʪʴ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʦʯʪʠ ʩ ʪʦʡ ʞʝ ʩʪʝʧʝʥʴʶ ʥʘʛʣʷʜʥʦʩʪʠ, ʯʪʦ ʠ 

ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʭʦʪʷ ʩʪʦʷʪ ʜʝʰʝʚʣʝ, ʯʝʤ ʣʘʙʦʨʘʪʦʨʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʳ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʙʣʘʛʦʜʘʨʷ 

ʚʩʝʤʠʨʥʦʡ ʩʝʪʠ Internet. 

ʅʘ ʢʦʤʧʴʶʪʝʨʝ ʤʦʜʝʣʴ ʦʬʦʨʤʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʦʪʜʝʣʴʥʦʛʦ ʚʠʜʝʦʨʦʣʠʢʘ, ʧʠʰʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ ʠʣʠ 

ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʦʙʫʯʘʶʱʫʶ ʩʠʩʪʝʤʫ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʩʤʦʪʨʝʥʘ ʥʘ ʢʦʤʧʴʪʁʝʨʝ. ʆʙʫʯʘʶʱʘʷ ʩʠʩʪʝʤʘ 

ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ Web-ʩʪʨʘʥʠʮ, 

ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʷʟʳʢʝ HTML. HTML ð ʷʟʳʢ ʨʘʟʤʝʪʢʠ 

ð ʚ̫ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʪʨʘʥʠʮ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ 

Internet [1,2]. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟ ʦʩʦʙʳʭ 

ʩʣʦʞʥʦʩʪʝʡ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ ʚʥʝʜʨʠʪʴ 

ʜʘʥʥʫʶ ʦʙʫʯʘʶʱʫʶ ʩʠʩʪʝʤʫ ʚ ʩʝʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʢ ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʧʦ ʚʳʧʦʣʥʝʥʠʶ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ 

ʜʠʩʪʘʥʮʠʦʥʥʦ. ɺʩʝ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʧʨʦʛʨʘʤʤʝ, ʟʘʧʠʩʘʥʳ ʚ ʬʦʨʤʘʪʝ ASF ʠ MPEG- . 

ʊʘʢʠʝ ʬʦʨʤʘʪʳ ʚʠʜʝʦʩʞʘʪʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʝ 

ʩʣʫʯʘʡʥʦ, ʪʘʢ ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʯʝʥʴ ʭʦʨʦʰʝʝ 

ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʨʠ ʵʪʦʤ ʠʤʝʶʪ 

ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ, ʯʪʦ ʪʦʞʝ ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ 

ʨʦʣʴ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤʳ ʚ Internet. 

ɺ ʨʘʙʦʪʝ [6] ʪʘʢʞʝ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ 

ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʷʪʴ 

ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʩ ʪʝʤ ʯʪʦʙʳ ʫʚʠʜʝʪʴ, ʢʘʢ 

ʤʝʥ̫ʁʪʩʷ ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʪ.ʝ. çʧʦʱʫʧʘʪʴè 

ʬʠʟʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ ʠʟʥʫʪʨʠ. ʅʦ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ 

ʙʘʟʝ ʫʩʪʘʨʝʚʰʝʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ MS DOS. 

ʉʨʝʜʦʡ ʨʘʙʦʪʳ ʥʘʰʝʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ Windows x. 

ɺ ʥʝʡ ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʥʘ ʥʘʛʣʷʜʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʤʦʜʝʣʝʡ çʚʠʨʪʫʘʣʴʥʦʛʦè ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʟʜʘʥʳ 

ʨʦʣʠʢʠ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʧʨʦʠʩʪʝʢʘʶɦ ʠʝ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ɺ ʨʘʙʦʪʝ 

ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʟʠʪʴ 

ʵʣʝʢʪʨʦʥʥʫʶ ʤʦʜʝʣʴ ʢ ʨʝʘʣʥɹʦʡ, ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 

ʪʘʢʠʭ ʩʝʨʴʝʟʥʳʭ ʧʘʢʝʪʦʚ ʩʦʟʜʘʥʠʷ ʠ  ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ  

ʪʨʝʭʤʝʨʥʦʡ  ʛʨʘʬʠʢʠ ʠ ʘʥʠʤʘʮʠʠ, ʢʘʢ 3D Studio MAX  

v.3.01 [1,4]. ʕʪʦ ʜʘʝʪ ʪʘʢʦʡ ʦʙʫʯʘʶʱʝʡ ʩʠʩʪʝʤʝ 

ʥʝʩʦʤʥʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʨʘʙʦʪʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʳʭ ʚʠʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, 

ʧʨʦʛʨʘʤʤʥʦʛʦ). 

ʂʨʦʤʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʜʨʫʞʝʩʪʚʝʥʥʳʡ 

ʠʥʪʝʨʬʝʡʩ, ʚʩʝ ʢʥʦʧʢʠ ʩʥʘʙʞʝʥʳ ʚʩʧʣʳʚʘʶʱʠʤʠ 

ʧʦʜʩʢʘʟʢʘʤʠ. ʕʪʦ ʯʨʝʟʚʳʯʘʡʥʦ ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʩ ʥʝʡ 

ʠ ʧʦʥʷʪʥʦ ʜʘʞʝ ʥʘʯʠʥʘʶʱʝʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʉʪʦʠʪ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʦʰʠʙʦʯʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʙʣʘʜʘʝʪ 

ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʥʝ ʚʳʟʳʚʘʝʪ çʟʘʚʠʩʘʥʠʷè ʢʦʤʧʴʶʪʝʨʘ. 

ɺʩʝ ʵʪʠ ʧʦʣʦʞʝʥʠʷ ʫʯʪʝʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʧʨʠʤʝʨʝ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ çʕʣʝʢʪʨʠʯʝʩʢʠʡ ʨʘʟʨʷʜ ʚ ʛʘʟʘʭè. 

ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʩʧʨʘʚʦʯʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ, ʚ 

ʢʦʪʦʨʦʤ ʦʩʚʝʱʝʥʳ ʛʣʘʚʥʳʝ ʟʘʢʦʥʳ 

ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ [5]. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʥʝʝ ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʨʪʫʘʣʥɹʦ ʩʥʷʪʴ ʜʘʥʥʳʝ ʩ ʧʨʠʙʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʞʥʦ ʨʘʩʧʝʯʘʪʘʪʴ. 

ɺʩʪʨʦʝʥʥʳʝ ʚ ʩʠʩʪʝʤʫ ʚʠʜʝʦʨʦʣʠʢʠ ʜʘʶʪ ʭʦʨʦh ʠʡ 

ʵʬʬʝʢʪ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʬʠʟʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, 

ʧʦʟʚʦʣʷʶʪ ʩʪʫʜʝʥʪʘʤ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠʙʦʨ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʚʝʨʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʩʪʫʜʝʥʪʦʤ ʟʥʘʥʠʷ ʧʦ ʪʝʤʝ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ [3]. ʊʝʩʪʠʨʦʚʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: ʦʙʫʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ. 

ɺ ʨʝʞʠʤʝ ʦʙʫʯʝʥʠʷ ʩʠʩʪʝʤʘ ʪʝʩʪʠʨʫʝʪ ʩʪʫʜʝʥʪʘ ʠ ʚ 

ʩʣʫʯʘʝ ʥʝʚʝʨʥʦʛʦ ʦʪʚʝʪʘ, ʧʦʜʩʢʘʟʳʚʘʝʪ ʧʨʘʚʠʣʥɹʳʡ 

ʦʪʚʝʪ ʠ ʩʦʦʙʱʘʝʪ, ʢʘʢʦʡ ʠʟ ʨʘʟʜʝʣʦʚ ʪʝʦʨʠʠ ʩʣʝʜʫʝʪ 

ʧʦʚʪʦʨʠʪʴ. ɺ ʨʝʞʠʤʝ ʢʦʥʪʨʦʣʷ ʩʪʫʜʝʥʪ ʪʝʩʪʠʨʫʝʪʩʷ ʠ 

ʚ ʢʦʥʮʝ ʧʦʣʫʯʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʚʠʣʴʥʦ ʦʪʚʝʯʝʥʥʳʭ 

ʚʦʧʨʦʩʦʚ ʚ ʧʨʦʮʝʥʪʘʭ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʦʥ ʩʘʤ ʫʞʝ 

ɺ 



ʈʘʟʜʝʣ çʇʨʦʙʣʝʤʳ ʚʳʩʰʝʡ ʰʢʦʣʳè 

 

Ð   
 

ʤʦʞʝʪ ʨʝʰʠʪʴ, ʩʪʦʠʪ ʣʠ ʝʤʫ ʝʱʝ ʨʘʟ ʧʨʦʩʤʘʪʨʠʚʘʪʴ 

ʪʝʦʨʠʶ. ʊʘʢʞʝ ʦʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʤʦʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ ʦʟʚʫʯʝʥʘ. ɼʠʢʪʦʨ ʦʩʚʝʱʘʝʪ 

ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʨʦʛʨʘʤʤʦʡ, 

ʧʦʷʩʥʷʝʪ ʪʝʦʨʠʶ ʠ ʪ.ʜ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʩʠʩʪʝʤʫ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʭʝʤʳ. 

  
ʇʦʩʣʝ ʨʘʙʦʪʳ ʩ ʜʘʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʧʨʦʩʤʦʪʨʘ 

ʬʠʣʴʤʦʚ ʩʪʫʜʝʥʪʳ ʙʫʜʫʪ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʙʦʣʝʝ ʦʩʦʟʥʘʥʥʦ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʀ.ɺ. ɹʈɽʁɼʆ 

ɹ.ʅ. ʌɽʐʀʅ 

ʃ.ʉ. ʐɸʇʆʈʆɺɸ 

ʆʙ ʦʮʝʥʢʝ ʠʪʦʛʦʚ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 
ʥʘ ʝʞʝʛʦʜʥʳʭ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʬʘʢʫʣʴʪʝʪʦʚ 
 

ʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʦʪʜʝʣʦʤ ʂʘʨɻʊʋ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʚʳʷʚʠʪʴ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʠʪʦʛʦʚ 

ʦʩʝʥʥʝʡ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʩʝʩʩʠʠ ʩ ʠʪʦʛʘʤʠ ʜʚʫʭ 

ʘʪʪʝʩʪʘʮʠʡ ʠ ʧʦʩʝʱʘʝʤʦʩʪʴʶ ʩʪʫʜʝʥʪʘʤʠ ʟʘʥʷʪʠʡ ʚ 

ʪʝʯʝʥʠʝ ʩʝʤʝʩʪʨʘ. ʂ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʜʝʢʘʥʘʪʝ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʧʨʦʚʝʜʝʥ ʵʚʨʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʥʝʢʦʪʦʨʳʝ, ʥʝ ʚʩʝʛʜʘ ʦʯʝʚʠʜʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

ʂʦʨʨʝʣʷʮʠʷ ʠʪʦʛʦʚ ʵʢʟʘʤʝʥʦʚ ʩ ʠʪʦʛʘʤʠ 

ʘʪʪʝʩʪʘʮʠʡ ʠ ʧʦʩʝʱʘʝʤʦʩʪʴʶ 

ɸʥʘʣʠʟ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʠʪʦʛʦʚ ʵʢʟʘʤʝʥʦʚ 

ʠ ʜʚʠʞʝʥʠʷ ʢʦʥʪʠʥʛʝʥʪʘ ʩʪʫʜʝʥʪʦʚ ʩ ʠʪʦʛʘʤʠ ʜʚʫʭ 

ʘʪʪʝʩʪʘʮʠʡ ʠ ʧʦʩʝʱʘʝʤʦʩʪʴʶ ʟʘʥʷʪʠʡ ʧʦʢʘʟʘʣ ʠʭ 

ʥʘʣʠʯʠʝ ʠ ʪʝʩʥʫʶ ʩʚʷʟʴ. 

ʊʘʢ, ʩʪʫʜʝʥʪ ʛʨ. ɸʊʇ-01-2 ʉ. (ʢʦʤʤʝʨʯʝʩʢʘʷ 

ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ) ʙʳʣ ʦʪʯʠʩʣʝʥ ʠʟ ʫʥʠʚʝʨʩʠʪʝʪʘ ʟʘ 

ʥʘʨʫʰʝʥʠʝ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʚʳʨʘʟʠʚʰʝʝʩʷ ʚ 

ʥʝʚrʧʦʣʥʝʥʠʠ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʠ ʥʝʘʪʪʝʩʪʘʮʠʷʭ ʧʦ 8 

ʜʠʩʮʠʧʣʠʥʘʤ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʧʫʩʢʘʭ 

ʟʘʥʷʪʠʡ ʧʦ ʥʝʫʚʘʞʠʪʝʣʴʥʳʤ ʧʨʠʯʠʥʘʤ. ʉ ʪʦʡ ʞʝ 

ʧʨʠʯʠʥʦʡ ʙʳʣʠ ʦʪʯʠʩʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʪʫʜʝʥʪʳ: ɹ. 

(ʛʨ. ʕʄʌ-00-1), ʐ. (ʛʨ. ɻʄ-99), ʎ . (ʛʨ.ʕʇ- -  

ʌʘʢʪʠʯʝʩʢʠ ʧʨʦʧʫʩʢʠ ʟʘʥʷʪʠʡ ʠ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʘʪʪʝʩʪʘʮʠʡ ʧʦʩʣʫʞʠʣʠ ʧʨʠʯʠʥʦʡ 

ʦʪʯʠʩʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ɻ. (ʛʨ. ʕʇ-00-3), ɿ. (ʛʨ. ɻʄ-99), 

ɽ. (ʛʨ. ɻʕ-97-1), ɹ. (ʛʨ. ɻʄ- -  

ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʩʫʱʝʩʪʚʫʝʪ ʤʝʞʜʫ 

ʨʝʟʫʣʪɹʘʪʘʤʠ ʧʨʠʝʤʥʳʭ ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʵʢʟʘʤʝʥʦʚ, 

ʪʝʢʫʱʠʤʠ ʘʪʪʝʩʪʘʮʠʷʤʠ ʠ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʤʠ 

ʩʝʩʩʠʷʤʠ. ʅʘʧʨʠʤʝʨ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʩʩʠʠ ʥʘ ʧʝʨʚʦʤ 

ʢʫʨʩʝ ʚ ʛʨʫʧʧʘʭ, ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʠʟ 

117 ʯʝʣʦʚʝʢ ʥʝ ʩʜʘʣʠ ʚʳʩʰʫʶ ʤʘʪʝʤʘʪʠʢʫ 31 ʯʝʣʦʚʝʢ, 

ʧʨʠʯʝʤ ʩʨʝʜʠ 15, ʥʝ ʩʜʘʚh ʠʭ ʚ ʛʨʫʧʧʘʭ ʕɸ-01-3 ʠ 

ɸʊʇ-01-2, ʙʳʣʦ 13 ʯʝʣʦʚʝʢ ʩ ʢʦʤʤʝʨʯʝʩʢʦʡ ʬʦʨʤʦʡ 

ʦʙʫʯʝʥʠʷ. ɺ ʦʩʥʦʚʥʦʤ ʚ ʛʨʫʧʧʘʭ ɻʇ-01-2, ʕʇ-01-2, 

ʕʄʌ-01-2 ʵʪʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʧʣʦʭʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʩʨʝʜʠ 21, ʥʝ ʩʜʘʚʰʠʭ 

ʤʘʪʝʤʘʪʠʢʫ, 13 ʯʝʣʦʚʝʢ ʦʙʫʯʘʁ ʪʩʷ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʢʨʝʜʠʪʝ, 6 ʯʝʣʦʚʝʢ 

ï ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʛʨʘʥʪʝ, 2 

ʯʝʣʦʚʝʢʘ ʦʙʫʯʘʶʪʩʷ ʥʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʩʥʦʚʝ. 

ʆʩʣʘʙʣʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʦʙʲ̫ ʩʥʷʝʪʩʷ ʙʦʣʝʝ 

ʥʠʟʢʠʤ ʢʦʥʢʫʨʩʦʤ ʥʘ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ ʕʇ, ɻʇ, ɻʄ, 

ʕɸʉ, ʯʝʤ ʥʘ ʕɸ ʠ ɸʊʇ. 

ʅʘ ʧʦʩʣʝʜʫʶʱʠʭ ʢʫʨʩʘʭ (2, 3, 4, 5) 

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʠʪʦʛʘʤʠ ʘʪʪʝʩʪʘʮʠʡ, 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʨʚʦʡ ʩʜʘʯʠ ʵʢʟʘʤʝʥʦʚ ʠ 

ʧʦʩʝʱʘʝʤʦʩʪʴʶ ʟʘʥʷʪʠʡ ʧʨʦʷʚʣʷʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦ. 

ʄʥʦʞʝʩʪʚʦ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʧʦ 

ʜʠʩʮʠʧʣʠʥʘʤ: ʊʆʕ ʚ ʛʨʫʧʧʘʭ ʕɸ ʠ ʕʇ; ʩʦʧʨʦʤʘʪ ʠ 

ʊʄʄ ʚ ʛʨʫʧʧʘʭ ɻʄ ʠ ɻʇ; ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ; 

ʥʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ʠ ʠʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘ; 

ʭʠʤʠʷ; ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ; ʵʣʝʢʪʨʦʥʠʢʘ. 

ʇʨʠʯʠʥʳ ʥʠʟʢʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ 

 ʧʦ ʦʪʜʝʣʴʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ 

ɺ ʦʩʝʥʥʝʡ ʩʝʩʩʠʠ ʥʘ ʕʄʌ ʥʠʟʢʘʷ ʫʩʧʝʚʘʝʤʦʩʪʴ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʝʨʚʦʡ ʩʜʘʯʠ ʙʳʣʘ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʜʠʩʮʠʧʣʠʥʘʤ: 

ʅʘ 1 ʢʫʨʩʝ ï ʚʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘ (35 

ʥʝʫʩʧʝʚʘʶɦ ʠʭ ʠʟ 127 ʯʝʣ.), ʥʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ 

(15 ʥʝʫʩʧʝʚʘʶʱʠʭ ʠʟ 127 ʯʝʣ.) 

ʅʘ 2 ʢʫʨʩʝ ï ʬʠʟʠʢʘ (30 ʥʝʫʩʧʝʚʘʶʱʠʭ ʠʟ 119 

ʯʝʣ.), ʚʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘ (18 ʥʝʫʩʧʝʚʘʶʱʠʭ ʠʟ 119 
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ʯʝʣ.), ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ (17 ʥʝʫʩʧʝʚʘʶʱʠʭ ʠʟ 119 

ʯʝʣ.), ʬʠʣʦʩʦʬʠʷ (15 ʥʝʫʩʧʝʚʘʶʱʠʭ ʠʟ 119 ʯʝʣ.), 

ʊʄʄ (16 ʥʝʫʩʧʝʚʘʶɦ ʠʭ ʠʟ 119 ʯʝʣ.). 

ʅʘ 3 ʢʫʨʩʝ ï ʊʆʕ ʚ ʛʨ ʕɸ (17ʵʢʟ.+17ʢ.ʧ. 

ʥʝʫʩʧʝʚʘʶʱʠʭ ʠʟ 32 ʯʝʣ.), ʊʆʕ ʚ ʛʨ. ʕʇ 

(12ʵʢʟ.+16ʢ.ʧ. ʥʝʫʩʧʝʚʘʶʱʠʭ ʠʟ 44 ʯʝʣ.), ʵʣʝʢʪʨʦʥʠʢʘ 

ʚ ʛʨ. ʕʇ (15ʢ.ʧ.+3ʵʢʟ. ʥʝʫʩʧʝʚʘʶʱʠʭ ʠʟ 44 ʯʝʣ.), 

ʩʦʧʨʦʤʘʪ ʚ ʛʨ. ɻʄ-99 (9 ʥʝʫʩʧʝʚʘʶɦ ʠʭ ʠʟ 15 ʯʝʣ.), 

ʊʄʄ ʚ ʛʨ. ɻʄ-99 (6 ʥʝʫʩʧʝʚʘʶʱʠʭ ʠʟ 15 ʯʝʣ.), 

ʵʣʝʢʪʨʦʥʠʢʘ ʚ ʛʨ. ɻʄ-99 (5 ʥʝʫʩʧʝʚʘʶʱʠʭ ʠʟ 15 ʯʝʣ.), 

ʅʘ 4 ʢʫʨʩʝ ï ʧʦʣʠʪʦʣʦʛʠʷ (20 ʥʝʫʩʧʝʚʘʶʱʠʭ ʠʟ 81 

ʯʝʣ.). 

ʇʨʠʯʠʥʦʡ ʥʠʟʢʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

çɺʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘè ʥʘ 1 ʢʫʨʩʝ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʙʘʟʦʚʦʡ ʰʢʦʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫ ʩʪʫʜʝʥʪʦʚ ʩ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʬʦʨʤʦʡ ʦʙʫʯʝʥʠʷ ʚ ʛʨʫʧʧʘʭ ʕɸ, ʕʇ ʠ 

ɸʊʇ, ʘ ʚ ʛʨʫʧʧʘʭ ʕʄʌ, ɻʄ ʠ ɻʇ ð ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ 

ʛʨʘʥʪʘʭ, ʢʨʝʜʠʪʘʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ. ʇʦʩʣʝʜʥʝʝ 

ʦʯʝʚʠʜʥʦ, ʪʘʢ ʢʘʢ ʧʨʦʭʦʜʥʦʡ ʙʘʣʣ ʥʘ ʚʩʪʫʧʠʪʝʣʴʥʳʭ 

ʵʢʟʘʤʝʥʘʭ ʧʦ ʩʧʝʮʠʘʣʥɹʦʩʪʷʤ ɻʄ, ɻʇ ʙʳʣ ʥʠʞʝ, ʯʝʤ ʥʘ 

ʕɸ, ɸʊʇ, ʕʇ. 

ʅʘ 2 ʢʫʨʩʝ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʠʟʢʦʡ 

ʫʩʧʝʚʘʝʤʦʩʪʠ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ: ʬʠʟʠʢʘ, ʠʥʦʩʪʨʘʥʥʳʡ 

ʷʟʳʢ, ʚʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘ, ʬʠʣʦʩʦʬʠʷ ʠ ʊʄʄ ʙʳʣʠ 

ʧʨʦʧʫʩʢʠ ʟʘʥʷʪʠʡ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚ ʧʦʩʣʝʜʫʶʱʝʤ 

ʦʩʚʦʠʪʴ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʣʘʙʦʨʘʪʦʨʥʳʭ, ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʠ ʣʝʢʮʠʦʥʥʳʭ ʟʘʥʪ̫ʠʡ. 

ʅʘ 3 ʢʫʨʩʝ ʧʨʠʯʠʥʦʡ ʥʠʟʢʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ ʧʦ ʊʆʕ 

ʫ ʩʪʫʜʝʥʪʦʚ ʩ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʦʙʫʯʝʥʠʷ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ ʕɸ ʷʚʣʷʪʁʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʦʪʩʫʪʩʪʚʠʝ ʙʘʟʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʬʠʟʠʢʝ ʠ ʚʳʩʰʝʡ 

ʤʘʪʝʤʘʪʠʢʝ, ʚʦ-ʚʪʦʨʳʭ ð ʧʨʦʧʫʩʢʠ ʟʘʥʷʪʠʡ. 

ɸʥʘʣʦʛʠʯʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʦʙʲʷʩʥʷʝʪʩʷ ʥʠʟʢʘ̫ 

ʫʩʧʝʚʘʝʤʦʩʪʴ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʕʣʝʢʪʨʦʥʥʳʝ ʠ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘè ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʛʨʫʧʧʘʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʕɸ ʠ ʕʇ, ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ 

çʉʦʧʨʦʤʘʪè, çʊʄʄè ʠ çʕʣʝʢʪʨʦʥʠʢʘè ʚ ʛʨ. ɻʄ-  

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ 

ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʇʇʉ ʜʦʣʞʥʘ ʙʳʪʴ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʥʘ 1,  3 ʢʫʨʩʘʭ. 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʡʩʪʚʠʷ ʨʝʡʪʠʥʛʦʚʦʡ 

ʠ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʡ ʩʠʩʪʝʤ 

ʅʘ ʬʘʢʫʣʴʪʝʪʝ ʧʦ ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʝ ʦʙʫʯʘʶʪʩʷ 

ʩʪʫʜʝʥʪʳ 3,4,5 ʢʫʨʩʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʦʩʝʥʥʝʤ 

ʩʝʤʝʩʪʨʝ 2001/02 ʫʯ.ʛ., ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚ 

ʦʩʝʥʥʝʤ ʩʝʤʝʩʪʨʝ 2000/01 ʫʯ.ʛ., ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 

 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ï ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ, ʦʩʚʦʙʦʞʜʝʥʥʳʭ ʦʪ ʩʜʘʯʠ 

ʵʢʟʘʤʝʥʦʚ ʚ ʩʝʩʩʠʶ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʡʪʠʥʛʘ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ 2000/01 ʫʯ. ʛ., ʚ 2001/02 ʫʯ. ʛ., 

ʫʤʝʥʴh ʠʣʦʩʴ ʥʘ 12,6%. ɺʦʟʨʦʩʣʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʦ 

ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢ ʩʜʘʯʝ ʩʪʫʜʝʥʪʘʤʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ (ʈɻʈ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʠ ʪ.ʜ.); 

ï ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʡʪʠʥʛʘ ʧʦ 

ʢʫʨʩʘʤ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʧʷʪʳʭ ʢʫʨʩʘʭ ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʫʜʝʥʪʦʚ, ʧʨʦʰʝʜʰʠʭ ʧʦ ʨʝʡʪʠʥʛʫ, ʧʨʠʤʝʨʥʦ 

ʩʦʭʨʘʥʠʣʦʩʴ (45,3% ʠ 41,7%); 

ï ʧʦ ʚʩʝʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, ʢʨʦʤʝ 2506ïɻʇ, 

ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʫʜʝʥʪʦʚ, 

ʧʨʦʰʝʜʰʠʭ ʧʦ ʨʝʡʪʠʥʛʫ, ʧʨʠʯʝʤ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

1905ïɻʄ ʧʨʦʮʝʥʪ ʫʤʝʥʴʰʠʣʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ (ʩ 

57,9 ʜʦ 24,7%). ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʪʫʜʝʥʪʳ, ʫʩʧʝʰʥʦ 

ʧʨʦʰʝʜʰʠʝ ʨʝʡʪʠʥʛ, ʧʦʣʫʯʠʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʩʩʠʠ 

ʦʮʝʥʢʠ çʦʪʣʠʯʥʦè; 

ï ʝʩʣʠ ʚ ʠʪʦʛʠ ʘʪʪʝʩʪʘʮʠʡ ʚʢʣʶʯʠʪʴ ʜʘʥʥʳʝ ʧʦ 

ʧʦʩʝʱʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʜʘʪʘʤʠ, ʪʦ ʦʪ ʵʚʨʠʩʪʠʯʝʩʢʦʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ ʯʠʩʣʝʥʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʢʦʨʨʝʣʷʮʠʠ, ʢʦʨʨʝʣʷʮʠʦʥʥʳʤ, 

ʚʟʘʠʤʥʦʢʦʨʨʝʣʷʮʠʦʥʥʳʤ ʠ ʨʝʛʨʝʩʩʠʦʥʥʳʤ 

ʟʘʚʠʩʠʤʦʩʪʷʤ ʩ ʦʮʝʥʢʦʡ ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. ʕʪʫ ʟʘʜʘʯʫ 

ʤʦʞʥʦ ʨʝʰʠʪʴ ʩʨʝʜʩʪʚʘʤʠ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ 

ʧʨʦʛʨʘʤʤ (ʇʇʇ) Statistica. ɼʣʷ ʧʨʠʤʝʨʘ ʚ ʪʘʙʣʠʮʝ ʠ ʥʘ 

ʨʠʩʫʥʢʝ ʧʨʠʚʦʜʷʪʩʷ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ 

ʩ ʧʦʤʦʱʴʶ ʇʇʇ Statistica ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʤʘʩʩʠʚʘ 

ʜʘʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʂʘʨɻʊʋ ʧʦ ʠʪʦʛʘʤ 

ʘʪʪʝʩʪʘʮʠʠ ʚ ʦʩʝʥʥʝʤ ʩʝʤʝʩʪʨʝ 2001/02 ʫʯʝʙʥʦʛʦ ʛʦʜʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʕʄ ʬʘʢʫʣʴʪʝʪʘ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʳh ʝ, ʘ ʪʘʢʞʝ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮ 1 ʠ 2 

ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ï ʚ ʦʙʲʝʤ ʪʝʢʫʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʘʪʪʝʩʪʘʮʠʠ 

ʩʪʫʜʝʥʪʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʢʣʶʯʠʪʴ ʜʘʥʥʳʝ ʧʦ 

ʧʦʩʝɦ ʘʝʤʦʩʪʠ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ; 

ï ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʇʇʇ Statistica ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʦʮʝʥʦʢ ʠ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʟʘ ʣʶʙʳʝ 

ʧʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʷ ʩ ʦʮʝʥʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

ï ʠʪʦʛʠ ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʪʝʩʪʦʚʳʭ ʵʢʟʘʤʝʥʦʚ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʝʡʪʠʥʛʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ I 

ʢʫʨʩʝ ʚ ʦʩʝʥʥʝʤ ʩʝʤʝʩʪʨʝ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʙʘʟʦʚʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʥɹʦʛʦ ʫʨʦʚʥʷ çʩʣʘʙʳʭè 

ʩʪʫʜʝʥʪʦʚ; 

ʊʘʙʣʠʮʘ 1 

ʈɽɿʋʃʔʊɸʊʓ ʈɽʁʊʀʅɻʆɺʆʁ ʉʀʉʊɽʄʓ ʅɸ ʕʄʌ ɺ  ɻɻ. ʀ  ɻɻ. 

ʉʧʝʮ. 

ʰʠʬʨ 

3 ʢʫʨʩ 4 ʢʫʨʩ 5 ʢʫʨʩ ɺʩʝʛʦ 

        

2104 ʕʇ 
12 ʠʟ 30, 

 

5 ʠʟ 47, 

 

21 ʠʟ 39, 

 

14 ʠʟ 28, 

 

11 ʠʟ 26, 

 

16 ʠʟ 37, 

 

 

 

 

 

 

ʕɸ 

0 ʠʟ 37, 

 

10 ʠʟ 30, 

 

13 ʠʟ 20, 

 

2 ʠʟ 26, 

 

13 ʠʟ 26, 

 

9 ʠʟ 20, 

 

 

 

 

 

 6 ʠʟ 21, 0 ʠʟ 16, 11 ʠʟ 16, 17 ʠʟ 20, 13 ʠʟ 17, 7 ʠʟ 24,   



ʈʘʟʜʝʣ çʇʨʦʙʣʝʤʳ ʚʳʩʰʝʡ ʰʢʦʣʳè 

 

Ð   
 

ɻʄ         

 

ɻʇ 

2 ʠʟ 8, 

 

3 ʠʟ 13, 

 

7 ʠʟ 14, 

 

2 ʠʟ 8, 

 

1 ʠʟ 8, 

 

8 ʠʟ 14, 

 

 

 

 

 

ʀʪʦʛʦ 

ʧʦ ʕʄʌ 
        

ʊʘʙʣʠʮʘ 2 

ʂʆʕʌʌʀʎʀɽʅʊʓ ʂʆʈʈɽʃʗʎʀʀ 

ɼʘʥʥʳʝ ʉʜʘʣʠ ʚʩʝ ʉʜʘʣʠ ʦʪʣ. ʉʜʘʣʠ ʭʦʨ. ʉʜʘʣʠ ʫʜʦʚʣ. ʆʜʠʥ ʥʝʫʜ. ɼʚʘ ʥʝʫʜ. ʊʨʠ ʥʝʫʜ. ɸʙʩʦʣ. ʫʩʧʝʚ. 

ʉʜʘʣʠ ʚʩʝ    ï  ï  ï  ï   

ʉʜʘʣʠ ʦʪʣ.   ï  ï  ï  ï  ï.   

ʉʜʘʣʠ ʭʦʨ.  ï   ï  ï  ï    

ʉʜʘʣʠ ʫʜʦʚʣ. ï  ï  ï      ï  

ʆʜʠʥ ʥʝʫʜ. ï  ï  ï      ï  

ɼʚʘ ʥʝʫʜ. ï  ï  ï      ï  

ʊʨʠ ʥʝʫʜ. ï  ï       ï  

ɸʙʩʦʣ. ʫʩʧʝʚ.    ï  ï  ï  ï   

 

 
ï ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʢʘʯʦʢ ʚ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪ ʥʘ ʙʘʟʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʣʦʢʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʝʡ ʕɺʄ, ʘ 

ʪʘʢʞʝ ʩ ʧʦʤʦɦ ʴʶ ʩʠʩʪʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ, 

ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʧʦʤʦʱʴʶ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʘʪʪʝʩʪʘʮʠʠ, ʜʦʧʦʣʥʝʥʥʦʡ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, 

ʥʘʧʨʠʤʝʨ ʇʇʇ Statistica. 

ɸʙʩʦʣʶʪʥʘʷ ʫʩʧʝʚʘʝʤʦʩʪʴ

6 0

7 0

8 0

9 0

1 0 0
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6 0

7 0

8 0

9 0
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4
ʢʫʨʩ

ʢ ʨ ʝ ʜ .
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ʛ ʦ ʩ .  



ʈʘʟʜʝʣ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ. ʄʝʪʘʣʣʫʨʛʠʷè 

 

Ð   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȶɆɍɊɋɑ 2 

 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ. 

ʄʝʪʘʣʣʫʨʛʠʷ 

 

 

 

 

 

 

 

 

 

 

ʋɼʂ 658.5 (004.12) 
 

ɻ.ɻ. ʇʀɺɽʅʔ 

ʀ.ʇ. ʇɸɼʀɸʈʆɺɸ 

ʀ.ʀ. ɽʈɸʍʊʀʅɸ 

ʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ 

ʥʘ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ 

 

ʣʫʙʠʥʥʳʡ ʩʤʳʩʣ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ 

ʦʨʛʘʥʠʟʘʮʠʡ ï ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʢʘʯʝʩʪʚʘ ʚʩʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ ʩʝʨʠʠ 

9000 ʚʝʨʩʠʠ 2000 ʛʦʜʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝ ʩʬʦʨʤʠʨʦʚʘʣʦ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, 

ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʛʣʘʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ ʩʦʩʪʦʠʪ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʫʩʣʫʛʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʦʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ 

ʤʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʪʘʣʢʠʚʘʶʪʩʷ ʦʪ ʩʣʦʞʠʚʰʠʭʩʷ 

ʩʪʝʨʝʦʪʠʧʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʠ ʩʨʘʙʘʪʳʚʘʝʪ ʬʝʥʦʤʝʥ: 

çʥʝʜʦʩʪʘʪʢʠ ʦʪʮʦʚ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʧʦʨʦʢʠ ʜʝʪʝʡè. 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ XX ʚʝʢʘ ʚ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʂʘʟʘʭʩʪʘʥʘ ʢʨʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ 

ʩʣʦʞʠʣʘʩʴ ʥʝ ʩʣʫʯʘʡʥʦ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʝʝ 

ʩʧʨʦʚʦʮʠʨʦʚʘʣʘ ʫʥʘʩʣʝʜʦʚʘʥʥʘʷ ʩʦʚʦʢʫʧʥʘʷ 

ʙʝʩʭʦʟʷʡʩʪʚʝʥʥʦʩʪʴ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʠʱʫʪ ʧʫʪʠ ʚʳʭʦʜʘ 

ʠʟ ʢʨʠʟʠʩʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪ 

ʪʘʢʦʡ ʚʘʞʥʳʡ ʨʝʟʝʨʚ ʨʝʘʥʠʤʘʮʠʠ ʵʢʦʥʦʤʠʢʠ, ʢʘʢ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʜʝʬʝʢʪʥʦʩʪʠ ʠ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʟʘʪʨʘʪ ʟʘ ʩʯʝʪ ʫʧʦʨʷʜʦʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʫʪʝʤ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠ̫ ʪʠʷ. 

ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʧʦʧʫʣʷʨʥʘ ʚ 

ʮʠʚʠʣʠʟʦʚʘʥʥʦʤ ʤʠʨʝ: ʦʥʘ ʚʳʛʦʜʥʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʀ ʝʩʣʠ ʦʥʘ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ, ʪʦ ʨʝʘʣʴʥʦ ʧʨʠʥʦʩʠʪ ʧʨʠʙʳʣʴ. 

ʃʶʙʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʦʚʣʝʯʝʥʥʘʷ ʚ ʨʝʘʣʠʟʘʮʠʶ 

ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʫʩʣʫʛʠ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʚʭʦʜʳ ʢʦʥʚʝʨʪʠʨʫʶʪʩʷ ʚ ʚʳʭʦʜʳ, ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʧʨʦʮʝʩʩ. 

ɾʝʣʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʝʝ, 

ʢʦʛʜʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʫʧʨʘʚʣʷʶʪ ʢʘʢ ʧʨʦʮʝʩʩʦʤ ï ʪʘʢ ʛʣʘʩʠʪ ʦʜʠʥ ʠʟ 

ʧʨʠʥʮʠʧʦʚ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ: 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ; 

ï ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʠʟʤʝʨʝʥʠʝ çʚʭʦʜʦʚè ʚ ʧʨʦʮʝʩʩ 

ʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ; 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʫʯʘʩʪʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ 

ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ; 

ï ʦʮʝʥʢʫ ʨʠʩʢʦʚ, ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʚʣʠʷʥʠʷ ʧʨʦʮʝʩʩʘ 

ʥʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʜʨʫʛʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ; 

ï ʫʯʝʪ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʚʩʝʭ 

ʚʣʠʷʶɦ ʠʭ ʥʘ ʥʝʛʦ ʬʘʢʪʦʨʦʚ ʠ ʵʣʝʤʝʥʪʦʚ. 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʦʠʪ ʠʟ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʏʘʩʪʦ 

ʚʳʭʦʜ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʚʭʦʜʦʤ ʚ ʜʨʫʛʦʡ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʤʝʥʝʜʞʤʝʥʪ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʠ, 

ʯʘʩʪʠʯʥʦ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʪʘʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʥʘʟʳʚʘʝʪʩʷ çʧʨʦʮʝʩʩʥʳʤ ʧʦʜʭʦʜʦʤè ʢ ʤʝʥʝʜʞʤʝʥʪʫ. 

ɻ 



ʈʘʟʜʝʣ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ. ʄʝʪʘʣʣʫʨʛʠʷè 

 

Ð   
 

ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʢ ʤʝʥʝʜʞʤʝʥʪʫ ʢʘʯʝʩʪʚʘ 

ʩʦʩʪʦʠʪ: ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ; ʧʦʥʠʤʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʪʠʭ 

ʧʨʦʮʝʩʩʦʚ; ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʦʙʲʝʤʝ, 

ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʚʢʣʶʯʘʶʪ ʤʝʥʝʜʞʤʝʥʪ, 

ʨʝʩʫʨʩʳ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʮʝʩʩʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʠʟʤʝʨʝʥʠʷ. 

ɺʥʝʜʨʝʥʠʝ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ (ʉʄʂ) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʧʨʦʙʣʝʤʫ, ʨʝh ʝʥʠʝ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʦʧʠʩʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚ ʉʄʂ ʮʠʢʣ 

ɼʝʤʠʥʛʘ-ʐʫʭʘʨʜʘ ʈDʉɸ (ʈ ð ʧʣʘʥʠʨʦʚʘʥʠʝ, D ð 

ʚʳʧʦʣʥʝʥʠʝ, ʉ ð ʧʨʦʚʝʨʢʘ, ʘʥʘʣʠʟ, ʠʟʫʯʝʥʠʝ, ɸ ð 

ʢʦʨʨʝʢʮʠʷ, ʫʣʫʯʰʝʥʠʝ) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʢʘʯʝʩʪʚʘ: ʢʦʥʪʨʦʣʴʥʳʡ ʣʠʩʪʦʢ; ʜʠʘʛʨʘʤʤʘ ʀʩʠʢʘʚʳ; 

ʜʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ; ʛʠʩʪʦʛʨʘʤʤʳ; ʛʨʘʬʠʢʠ ʨʘʟʙʨʦʩʘ; 

ʢʦʥʪʨʦʣʴʥʳʝ ʢʘʨʪʳ ʐʫʭʘʨʪʘ; ʜʠʘʛʨʘʤʤʘ ʩʨʦʜʩʪʚʘ; 

ʙʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ (ʈɼʈʉ ð Process Decision 

Program Chart ð ʢʘʨʪʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʨʝʰʝʥʠʷ 

ʧʨʦʮʝʩʩʘ), ʜʨʝʚʦʚʠʜʥʘʷ ʜʠʘʛʨʘʤʤʘ, çʤʦʟʛʦʚʦʡ 

ʰʪʫʨʤè; ʙʝʥʯʤʘʨʢʠʥʛ. ɼʣʷ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʠʟ çʉʝʤʠ ʥʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʘʯʝʩʪʚʘè, ʥʘʧʨʠʤʝʨ, ʤʘʪʨʠʯʥʫʶ 

ʜʠʘʛʨʘʤʤʫ, ʤʝʪʦʜʳ ʊʘʛʫʪʠ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ 

ʬʫʥʢʮʠʡ ʢʘʯʝʩʪʚʘ (QFD ð Quality Function 

Deployment) ʠ ʜʨ. . 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʮʠʢʣʦʚ ʈDʉɸ 

ʥʝʦʙʭʦʜʠʤʦ: 

ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʠ 

ʚʥʝʰʥʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʜʨʫʛʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ; 

ï ʦʧʨʝʜʝʣʠʪʴ: ʧʣʘʥʠʨʫʝʤʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ (ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ); 

ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʘ, ʚʦʟʤʫʱʘʶʱʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ; ʧʨʝʜʧʦʩʳʣʢʠ, ʢʦʥʲʶʥʢʪʫʨʫ, ʨʝʟʫʣʴʪʘʪʳ 

ʙʝʥʯʤʘʨʢʠʥʛʘ ʠ ʪ. ʜ.; ʫʧʨʘʚʣʷʝʤʳʝ ʫʩʣʦʚʠʷ ʠ ʨʝʩʫʨʩʳ, 

ʚʢʣʶʯʘʷ ʟʘʢʦʥʳ ʠ ʩʪʘʥʜʘʨʪʳ, ʜʦʢʫʤʝʥʪʘʮʠʶ, ʩʨʝʜʩʪʚʘ 

ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʢʘʜʨʦʚ, ʨʘʟʚʠʪʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʤʦʪʠʚʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ, ʤʘʪʝʨʠʘʣʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʩʥʘʩʪʢʫ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʨʝʜʫ, ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʦʯʢʠ ʠʟʤʝʨʝʥʠʷ ʧʨʦʮʝʩʩʘ; 

ʤʝʪʦʜʳ ʨʝʘʣʠʟʘʮʠʠ ʢʘʞʜʦʛʦ ʠʟ ʵʪʘʧʦʚ PDCA, 

ʪʝʭʥʦʣʦʛʠʶ; 

ï ʥʘʟʥʘʯʠʪʴ: ʚʣʘʜʝʣʴʮʘ ʧʨʦʮʝʩʩʘ, ʠʩʧʦʣʥʠʪʝʣʝʡ, 

ʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʧʦʣʥʦʤʦʯʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ PDCA ʩ ʫʯʝʪʦʤ ʢʦʤʧʝʪʝʥʮʠʠ, ʦʧʳʪʘ ʠ 

ʥʘʚʳʢʦʚ; ʢʦʥʢʨʝʪʥʦʝ ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ 

ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ PDCA ʠ ʚ ʮʝʣʦʤ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ; 

ʤʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ PDCA, ʪ. ʝ. 

ʮʝʭ, ʫʯʘʩʪʦʢ ʠ ʪ. ʜ. 

ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʳʧʦʣʥʝʥʥʘʷ ʘʚʪʦʨʘʤʠ 

ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʪʠʧʠʯʥʳʭ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ 

ʧʦʪʦʢʦʚ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ. ɸʥʘʣʦʛʠʯʥʳʝ ʤʦʜʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʥʘʧʨʠʤʝʨ, ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʩʦʥʘʣʦʤ ( 

ʢʘʜʨʦʚʳʝ ʧʨʦʮʝʩʩʳ), ʧʨʦʮʝʩʩʳ ʨʫʢʦʚʦʜʩʪʚʘ, ʧʨʦʮʝʩʩʳ 

ʤʝʥʝʜʞʤʝʥʪʘ ʨʝʩʫʨʩʦʚ ʠ ʪ. ʜ. ɼʘʣʝʝ, ʢʘʞʜʳʡ ʠʟ 

ʵʣʝʤʝʥʪʦʚ (ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʦʪʦʢʦʚ) ʤʦʜʝʣʠ 

ʜʦʣʞʝʥ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ ʥʘ ʩʚʦʝʤ ʫʨʦʚʥʝ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʤʝʭʘʥʠʟʤ 

ʧʨʦʮʝʩʩʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʘʢʪʠʢʝ ʥʘ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʥɹʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʮʝʩʩʦʚ ʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ. ʊʝʨʤʠʥ çʧʨʦʮʝʩʩè 

ʧʦʥʠʤʘʝʪʩʷ ʣʠʰʴ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 

ʧʨʦʮʝʩʩʫ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ. 

ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

(ɽʉʊɼ)  ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 
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Ð   
 

 

ʉʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʪʠʧʠʯʥʳʭ ʧʦʪʦʢʦʚ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʝʙʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʚʩʝʭ ʚʠʜʦʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʯʝʤ ʥʘ ʢʘʞʜʫʶ ʜʝʪʘʣʴ ʢʘʞʜʦʡ 

ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʧʨʦʮʝʩʩʫ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʦʙʲʝʜʠʥʷʝʪ ʦʜʥʦ ʦʙʱʝʝ 

ʩʚʦʡʩʪʚʦ: ʦʥʠ ʨʘʟʨʘʙʘʪʚrʘʶʪʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ 

ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ, ʟʘʧʫʩʢʘʝʤʦʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʕʪʦ 

ʥʝʢʠʡ ʫʥʠʢʘʣʴʥʳʡ ʥʘʙʦʨ ʦʧʝʨʘʮʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʩ ʪʝʤ 

ʠʣʠ ʠʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. ʊʘʢʘʷ ʣʦʛʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʦʙʲʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʩʪʨʦʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʙʳʩʪʨʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʟʘʢʘʟʯʠʢʦʚ, ʘ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʥɹʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʜʠʚʝʨʩʠʬʠʢʘʮʠʶ ʠ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʝ 

ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʝ ʦʙʲʝʢʪʥʦʛʦ 

ʧʦʜʭʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʵʬʬʝʢʪʠʚʥʦ ʠ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʘʢʪʠʢʫʝʤʦʛʦ ʥʘ ʨʘʟʚʠʪʳʭ 

ʟʘʨʫʙʝʞʥʳʭ ʧʨʝʜʧʨʠʪ̫ʠʷʭ ʧʦʜʭʦʜʘ, ʟʘʢʣʶʯʘʶʱʝʛʦʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʠʟʜʝʣʠʷ ð ɻ ʪʦ ʩʠʩʪʝʤʘ ʩʚʷʟʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʮʝʩʩʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʠ ʠʟʤʝʥʝʥ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʦʜʝʣʠ 

ʠʟʜʝʣʠʷ. ʅʘ ʥʘʰʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʮʝʩʩʦʚ ʥʝ ʦʧʨʝʜʝʣʝʥʳ, ʠʤʝʷ ʚ ʚʠʜʫ, ʯʪʦ ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʠʟʜʝʣʠʷ ï ɻ ʪʦ ʥʝ ʪʦʣʴʢʦ ʥʘʙʦʨ ʦʧʝʨʘʮʠʡ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʠʟʜʝʣʠʷ, ʘ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʘʢʘʷ ʤʦʜʝʣʴ 

ʠʟʜʝʣʠʷ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ. 

ɺ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʮʝʥʪʨʝ ʧʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʩʦʟʜʘʥʘ ʩʠʩʪʝʤʘ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚ 

ʢʦʪʦʨʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ 

ʩʣʫʞʠʪ ʩʣʝʜʫʶʱʝʝ ʧʨʝʜʣʦʞʝʥʥʦʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ: ʣʶʙʘʷ ʧʨʦʜʫʢʮʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʦʡ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜ ʦʧʠʩʘʥʠʷ ʜʝʪʘʣʝʡ-ʘʥʘʣʦʛʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʦʧʠʩʘʥʠʷ 

ʜʝʪʘʣʝʡ-ʘʥʘʣʦʛʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʝʪʘʣʠ-ʘʥʘʣʦʛʠ ʥʝ 

ʜʦʣʞʥʳ ʦʪʥʦʩʠʪɹʩʷ ʢ ʢʦʥʢʨʝʪʥʳʤ ʠʟʜʝʣʠʷʤ, ʘ ʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʥʝ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ. ʈʝʘʣʠʟʘʮʠʷ 

ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʡ, 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩ ʩʦʟʜʘʥʠʝʤ ʩʭʝʤʳ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʧʨʦʛʥʦʟʥʳʝ 

ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʥɹʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʨʦʮʝʩʩʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺʳʧʦʣʥʝʥʥʳʡ ʘʥʘʣʠʟ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʘ ʧʨʦʮʝʩʩʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʤʝʥʝʜʞʤʝʥʪʫ ʢʘʯʝʩʪʚʘ ʪʨʝʙʫʝʪ ʜʣʷ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʠ ʩʦʟʜʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ ʠ 

ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʨʘʤʢʘʭ ʉʄʂ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ɺʣʠʷʥʠʝ ʨʘʟʥʦʚʳʩʦʪʥʦʩʪʠ ʠ ʨʘʩʩʪʦʷʥʠʷ 
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ʩʨʝʟʘ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ 
 

ʣʠʷʥʠʝ ʨʘʟʥʦʚʳʩʦʪʥʦʩʪʠ ʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʟʝʨʥʘʤʠ ʥʘ ʪʝʢʫʱʫʶ ʪʦʣʱʠʥʫ ʩʝʯʝʥʠʷ ʩʨʝʟʘ 

ʦʧʨʝʜʝʣʷʝʤ ʜʣʷ ʚʩʪʨʝʯʥʦʛʦ ʧʣʦʩʢʦʛʦ ʰʣʠʬʦʚʘʥʠʷ 

ʧʝʨʠʬʝʨʠʝʡ ʢʨʫʛʘ (ʨʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʠ 

ʜʣʷ ʧʦʧʫʪʥʦʛʦ). ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 

 

 

ʈʠʩ. 1. ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʣʱʠʥʳ ʩʨʝʟʘ 
ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟʥʦʚʳʩʦʪʥʦʩʪʠ 

ɺʦʟʴʤʝʤ ʪʨʘʝʢʪʦʨʠʶ ʟʝʨʥʘ 1 ʠ ʟʝʨʥʘ i  (ʨʠʩ. 1), 

ʠʤʝʶʱʠʭ ʫʛʣʦʚʦʝ ʨʘʩʩʪʦʷʥʠʝ /( 1)j-i  ʠ ʨʘʟʥʦʩʪʴ 

ʨʘʜʠʫʩʦʚ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʢʨʫʛʘ
0O . 

   
1D = -i iR R R,   

ʛʜʝ 
iR  ð ʨʘʜʠʫʩ ʜʣʷ ʟʝʨʥʘi ; 

1Rðʨʘʜʠʫʩ ʜʣʷ ʟʝʨʥʘ 1. 

ɺʳʙʝʨʝʤ ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ ( ; )i i iM x y  ʥʘ 

ʪʨʘʝʢʪʦʨʠʠ ʟʝʨʥʘi . ʇʦʣʦʞʝʥʠʝ ʪʦʯʢʠ iM  ʥʘ 

ʪʨʘʝʢʪʦʨʠʠ i  ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʦʨʜʠʥʘʪʦʡ ʦʩʠ 

ʚʨʘʱʝʥʠʷ ʢʨʫʛʘ ( ; )i i iO x y  ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ XOY, 

ʫʛʣʦʤ y ʠ ʚʝʣʠʯʠʥʦʡ ʨʘʜʠʫʩʘ ʜʣʷ ʟʝʨʥʘ 1 1( )R . 

ʇʨʷʤʘʷ i iO M  ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʪʨʘʝʢʪʦʨʠʝʡ ʟʝʨʥʘ 1 

ʚ ʪʦʯʢʝ1 1 1( ; )M x y . ʇʦʣʦʞʝʥʠʝ ʪʦʯʢʠ 1M  ʚ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ XOY ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʦʨʜʠʥʘʪʦʡ ʦʩʠ 

ʚʨʘʱʝʥʠʷ ʢʨʫʛʘ0 0 0( ; )O x y , ʫʛʣʦʤ j ʠ ʚʝʣʠʯʠʥʦʡ 

ʨʘʜʠʫʩʘ ʜʣʷ ʟʝʨʥʘ 11( )R . 

ɼʣʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʠ ʄ ʚʝʣʠʯʠʥʘ ʪʦʣʱʠʥʳ 

ʩʨʝʟʘ ZiQ  ʨʘʚʥʘ: 

   1= -Zi i iQ R O M .   

ʋʛʣʳ D iOO M  ʦʧʨʝʜʝʣʷʶʪʩʷ: 

   
0

1 90 jÏ = -iM OO ,  

   0

1 90 yÏ = +iOO M ,  

   0

1 90 jÏ = -iM O .   

ʇʦ ʪʝʦʨʝʤʝ ʩʠʥʫʩʦʚ ʠʟ D i iOO M  ʠʤʝʝʤ: 

   
0 sin( )sin(90 ) j yj

=
--

i i iO M OO
,  

   1 1

0 0sin(90 ) sin(90 )j y
=

- +

iO M OM
,  

   1

0 0sin(90 ) sin(90 )y y
=

- +

iO O OM
.  

ʀʟ ʫʩʣʦʚʠʷ (7) ʧʦʣʫʯʠʤ 

  
0

1 1 10

sin(90 ) cos

cossin(90 )

j j

yy

-
= =

+
iO M OM R .  

ɺʝʣʠʯʠʥʘ ʪʦʣʱʠʥʳ ʩʨʝʟʘ ʙʫʜʝʪ 

   1

cos

cos

j

y
= -Zi iQ R R .   

ɺ (10) ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʩʚʷʟʴ ʤʝʞʜʫ j ʠy , 

ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ j. 

ʆʧʨʝʜʝʣʠʤ ʚʝʣʠʯʠʥʫ ʦʪʨʝʟʢʘ 
iOO  

   = -i O i OOO O O O O.   

ʅʦ 

   /( 1)j y= - +
np np

O i

S S
O O i

w w
,  

   j=
np

O

S
O O

w
.   

ʊʦʛʜʘ 

 ( 1) j y j= - + -
np np np

i

S S S
OO i

w w w
.  

ʀʟ (8) ʠʤʝʝʤ 

   1 0

sin( )

sin(90 )

j y

y

-
=

+
iOO OM .  

ʉ ʫʯʝʪʦʤ (12) ʧʦʣʫʯʠʤ: 

 

/

1 1

0 0

( 1)

,
sin(90 ) sin(90 )

j y j

j y

y y

- + - =

= -
+ +

np np npS S S
i

w w w

R R
  

ɺ 



ʈʘʟʜʝʣ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ. ʄʝʪʘʣʣʫʨʛʠʷè 

 

Ð   
 

 

/1

1

( 1)
cos

,
cos

y j
y

j
y

è ø
+ + - =é ù

ê ú

å õ
= +æ ö
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np np
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K

S SR
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w w
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w
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1

1
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+

np
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S
i

Sw R

w

.  

ʆʪʩʶʜʘ ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʝʤ: 

 /

1

cos
( 1)

cos

y
j y j

y
= + -

+

np

np

S
i

S R w
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/

1

cos
( 1)

cos

y
j y j
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= + -

+
np

i
R w

S

.  

ʊʦʣʱʠʥʘ ʩʨʝʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ (10) ʠ (20): 

/

1

1

cos
cos ( 1)

cos

cos

y
y j

y

y

è ø
é ù
é ù+ -
é ù

+é ù
ê ú

= -
np

Zi i

i
R w

S
Q R R .  

ʅʦ ʠʟ (1) 
1= +Di iR R R, ʧʦɻ ʪʦʤʫ 

/

1

1

cos 1
1 cos ( 1)

cos
cos

y
y j

y
y

ûë è ø
îî é ù

î îé ù= - + - +Dì ü
é ùî î+é ùî îê úí ý

Zi i

np

Q R i R
R w

S

.  

ʅʘʡʜʝʤ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʠʪʝʣʷ ʚ ʬʠʛʫʨʥʳʭ ʩʢʦʙʢʘʭ 

ʚʳʨʘʞʝʥʠʷ (22) ʠ [ ]: 

/ /

1 1

/ /

1 1

cos ( 1) ( 1)
cos cos

cos 1
cos

1.

( 1) ( 1)
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1 1
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y j j
y y
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y y
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R w R w

S S
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ʆʪʥʦʰʝʥʠʷ ʯʠʩʣʠʪʝʣʝʡ ʚʨrʘʞʝʥʠʡ (22) ʠ (13) [ ] 

ʨʘʚʥʳ ʝʜʠʥʠʮʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʨʚʳʡ ʯʣʝʥ 

ʚʳʨʘʞʝʥʠʷ (22) ʨʘʚʝʥ ʚʳʨʘʞʝʥʠʶ (13) ʧʨʠ ʟʥʘʯʝʥʠ̫ ʭ

1=R R . 

ʉʦʧʦʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʷ (22) ʠ (13) [ ], ʧʦʣʫʯʠʤ 

ʫʨʘʚʥʝʥʠʝ ʪʦʣʱʠʥʳ ʩʝʯʝʥʠʷ ʩʨʝʟʘ ʩ ʫʯʝʪʦʤ 

ʨʘʟʥʦʚʳʩʦʪʥʦʩʪʠ ʚ ʚʠʜʝ: 

    = +Dconst

Zi Zi iQ Q R ,  

ʛʜʝ 
const

ZiQ ðʪʝʢʫʱʘʷ ʚʝʣʠʯʠʥʘ ʩʝʯʝʥʠʷ ʩʨʝʟʘ, 

ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ=R const. 

ʀʟ ʚʳʨʘʞʝʥʠʷ (24) ʩʣʝʜʫʝʪ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʤʝʞʜʫ 

ʟʝʨʥʘʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʭʦʜʠʪ ʚ ʪʦʣʱʠʥʫ ʩʝʯʝʥʠʷ 

ʩʨʝʟʘ, ʫʚʝʣʠʯʠʚʘʷ ʝʝ, ʝʩʣʠ ʨʘʜʠʫʩ ʧʨʝʜʳʜʫɦ ʝʛʦ ʟʝʨʥʘ 

ʤʝʥʴʰʝ, ʠ ʫʤʝʥʴʰʘʷ, ʝʩʣʠ ʨʘʜʠʫʩ ʧʨʝʜʳʜʫʱʝʛʦ ʟʝʨʥʘ 

ʙʦʣʴʰʝ. 

ʊʘʢ ʢʘʢ ʪʦʣʱʠʥʘ ʩʝʯʝʥʠʷ ʩʨʝʟʘ (24), ʧʦʣʫʯʝʥʥʘʷ ʩ 

ʫʯʝʪʦʤ ʨʘʟʥʦʚʳʩʦʪʥʦʩʪʠ, ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʣʘʛʘʝʤʳʭ, 

ʪʦ, ʠʩʭʦʜʷ ʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʩʣʫʯʘʡʥʳʭ ʬʫʥʢʮʠʡ const

ZiQ  

ʠD iR, ʧʦʣʫʯʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʪʦʣʱʠʥʳ 

ʩʝʯʝʥʠʷ ʩʨʝʟʘ ʚ ʚʠʜʝ: 

 ( ) ( ) ( ) ( )= +D = + Dconst const

Zi Zi i Zi iM Q M Q R M Q M R .  

ʇʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʚʳʨʘʞʝʥʠʷ (25) ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʚʝʣʠʯʠʥʫ ʩʝʯʝʥʠʷ ʩʨʝʟʘ, ʧʦʣʫʯʝʥʥʫʶ ʠʟ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ ʜʣʷ ʟʝʨʝʥ ʢʨʫʛʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʜʥʦʤ ʨʘʜʠʫʩʝ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʠ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʦʢʨʫʞʥʦʩʪʠ. ʇʦʵʪʦʤʫ 

 ( )= =const const

Zi ZiM Q Q  

 /cos 1
1 cos ( 1)

cos
1

cos

y
y j

y

y

ûë è ø
îî é ù

î îé ù= - + -ì ü
é ùî î+é ùî îê úí ýnp

R i
R w

S

 

ɺʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʚʳʨʘʞʝʥʠʷ (25) ʜʣʷ 

ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

   ( ) 0D =iM R ,    

ʪʦ ʝʩʪʴ ʜʣʷ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʘʟʥʦʚʳʩʦʪʥʦʩʪʠ ʪʦʣʱʠʥʳ ʩʝʯʝʥʠʷ ʩʨʝʟʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ 

ʩʦʦʪʥʦʰʝʥʠʷʤʠ. 

ɺ ʚʳʨʘʞʝʥʠʷʭ (25) ʠ (26), ʧʨʠʥʠʤʘʷ ( 1)-i  ʢʘʢ 

ʩʣʫʯʘʡʥʫʶ, ʚʳʨʘʞʘʶʱʫʶ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʝʨʥʘʤʠ 

ʠ ʟʘʜʘʚʘʷ ʨʘʟʥʦʚʳʩʦʪʥʦʩʪʴ D iR  ʪʘʢʞʝ ʢʘʢ ʩʣʫʯʘʡʥʫʶ 

ʚʝʣʠʯʠʥʫ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟʤʝʥʝʥʠʝ ʪʦʣʱʠʥʳ 

ʩʝʯʝʥʠʷ ʩʨʝʟʘ ʧʦ ʫʛʣʫ ʧʦʚʦʨʦʪʘ ʟʝʨʥʘ. ʅʘ ʨʠʩ. 2 

ʧʦʢʘʟʘʥʳ ʩʦʯʝʪʘʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ( 1)-i  ʠD iR , 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ ( 1)6 1s- =i  ʠ 6 30s =Ri
 ʤʢʤ ʜʣʷ ʪʨʝʭ 

ʨʝʘʣʠʟʘʮʠʡ ʧʨʦʬʠʣʷ ʢʨʫʛʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʧʷʪʠ ʟʝʨʝʥ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʬʠʣʝʡ ʘʙʨʘʟʠʚʥʳʭ ʢʨʫʛʦʚ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʣʱʠʥʳ ʩʝʯʝʥʠʷ ʩʨʝʟʘ ʠ ʯʠʩʣʘ ʨʝʞʫʱʠʭ 

ʟʝʨʝʥ ʩ ʫʯʝʪʦʤ ʩʣʫʯʘʡʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʨʝʥ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘ IBM  PC. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʦʚ 

ʙʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, 

ʦʛʦʚʦʨʝʥʥʳʭ ʚʳʰʝ, ʜʣʷ ʩʣʫʯʘʡʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʟʝʨʝʥ ʢʨʫʛʘ ʧʨʦʮʝʥʪ ʨʝʞʫʱʠʭ ʟʝʨʝʥ ʩʦʩʪʘʚʣʷʝʪ 

6é35% ʦʪ ʦʙʱʝʛʦ ʠʭ ʯʠʩʣʘ. ʈʘʥʝʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ 

ʜʣʷ ʟʝʨʝʥ ʢʨʫʛʘ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ 

ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʦʤR, ʧʨʦʮʝʥʪ ʨʝʞʫʱʠʭ ʟʝʨʝʥ 

ʪʘʢʞʝ ʩʦʩʪʘʚʣʷʝʪ 6é35%, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʚʦʜʦʚ ʠʟ ʚʳʨʘʞʝʥʠʡ (25), (26) ʠ (27) 

ʜʣʷ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʨʘʞʝʥʠʡ (25), (26) ʠ (27) ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʪʦʣʱʠʥʳ ʩʝʯʝʥʠʷ 

ʩʨʝʟʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʪʦʨʦʛʦ 

ʩʣʘʛʘʝʤʦʛʦ ʚʳʨʘʞʝʥʠʷ (25) ʠʣʠ ʙʳʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʧʦʩʪʦʷʥʥʳʤ, ʠʣʠ ʷʚʣʷʣʦʩʴ ʚʦʟʨʘʩʪʘʶʱʝʡ ʬʫʥʢʮʠʝʡ ʧʦ 

ʫʛʣʫ ʧʦʚʦʨʦʪʘ ʢʨʫʛʘy, ʪʦ ʝʩʪʴ: 
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   ( )D = =iM R const C   

ʠʣʠ 

   ( ) ( )yD =iM R f .   

ʊʦʛʜʘ ʜʣʷ ʚʳʨʘʞʝʥʠʷ (24) ʙʫʜʝʤ ʠʤʝʪʴ 

   = +const

Zi ZiQ Q C   

ʠʣʠ 

   ( )y= +const

Zi ZiQ Q f .   

 

ʈʠʩ. 2. ʈʝʘʣʠʟʘʮʠʷ ʩʣʫʯʘʡʥʳʭ ʧʨʦʬʠʣʝʡ ʢʨʫʛʘ 

ʀʟ ʚʳʨʘʞʝʥʠʷ (31) ʚʠʜʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ 

ʩʦʟʜʘʥʠʝʤ ʟʘʢʦʥʦʤʝʨʥʦ ʚʦʟʨʘʩʪʘʶʱʝʡ 

ʨʘʟʥʦʚʳʩʦʪʥʦʩʪʠ ʧʦ ʫʛʣʫ ʧʦʚʦʨʦʪʘ ʢʨʫʛʘ. 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 ʏʫʨʠʢʦʚ ɸ. ʇ., ʊʨʠʰʠʥ ɺ. ʄ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʢʫʱʝʡ ʪʦʣʱʠʥʳ ʩʝʯʝʥʠʷ ʩʨʝʟʘ ʠ ʯʠʩʣʘ ʨʝʞʫʱʠʭ ʟʝʨʝʥ ʙʝʟ ʫʯʝʪʘ 

ʨʘʟʥʦʚʳʩʦʪʥʦʩʪʠ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ // ʊʨʫʜʳ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺʳʧ. 2. ʂʘʨʘʛʘʥʜʘ: ʂʘʨɻʊʋ, 2001. 

 

ʋɼʂ 621.744.362 
 

ɸ.ɿ. ʀʉɸɻʋʃʆɺ ʀʤʧʫʣʴʩʥʦ-ʧʨʝʩʩʦʚʳʡ ʧʨʦʮʝʩʩ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʦʢ 
 

ʤʧʫʣʴʩʥʦ-ʧʨʝʩʩʦʚʳʡ ʤʝʪʦʜ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ 

(Seiatsu-ʧʨʦʮʝʩʩ) ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʘʣʴʥʳʭ, 

ʯʫʛʫʥʥʳʭ ʠ ʮʚʝʪʥʳʭ ʦʪʣʠʚʦʢ. 

ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʦʙʨʝʣ ʦʩʦʙʝʥʥʦ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʙʨʠʩʪʳʭ ʮʠʣʠʥʜʨʦʚ ï 

ʢʦʨʧʫʩʦʚ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʠ ʜʨʫʛʠʭ ʬʦʨʤ ʩ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʩʣʦʞʥʦʩʪʠ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʦʚʦʯʥʳʭ ʣʠʥʠʷʭ (ɸʌʃ) 

ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʧʨʠ ʢʦʥʚʝʡʝʨʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʪʣʠʚʦʢ ʩʨʝʜʥʝʡ ʤʘʩʩʳ. ʇʨʠ 

ʫʧʣʦʪʥʝʥʠʠ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ ʩʠʣʳ ʠʥʝʨʮʠʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʛʣʘʚʥʳʡ ʫʧʣʦʪʥʷʶʱʠʡ ʬʘʢʪʦʨ ð 

ʩʠʣʳ ʬʠʣʴʪʨʘʮʠʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʝʤʳʩʣʠʤ ʚ ʯʠʩʪʦʤ 

ʚʠʜʝ ʙʝʟ ʜʦʧʨʝʩʩʦʚʢʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʤʧʫʣʴʩʥʳʝ 

ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʩʘʤʦʩʪʦʪ̫ʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʧʨʠ ʫʩʣʦʚʠʠ ʩʨʝʟʢʠ ʥʝʙʦʣʴʰʦʛʦ 

ʥʝʫʧʣʦʪʥʝʥʥʦʛʦ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʩʤʝʩʠ. 

ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʫʧʣʦʪʥʝʥʠʷ ʩʣʝʜʫʶʱʘʷ. 

ʄʦʜʝʣʴʥʦ-ʦʧʦʯʥʘʷ ʦʩʥʘʩʪʢʘ 7, 9, ʥʘʧʦʣʥʠʪʝʣʴʥʘʷ 

ʨʘʤʢʘ 6 ʩʦ ʩʤʝʩʴʶ 8 ʧʨʠʞʠʤʘʝʪʩʷ ʢ ʨʘʙʦʯʝʤʫ ʦʨʛʘʥʫ 

ʤʘʰʠʥʳ (ʨʝʩʠʚʝʨʫ) 5 (ʨʠʩ. 1, ʘ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʩʴ 

ʦʙʲʝʤ ʬʦʨʤ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʚʘʝʪʩʷ. ɿʘʪʝʤ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʦʪʢʨʳʚʘʝʪʩʷ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʡ 

ʢʣʘʧʘʥ 1 ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʨʠʚʦʜʦʤ 2. ʉʞʘʪʳʡ 

ʚʦʟʜʫʭ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʬʦʨʤʦʚʦʯʥʫʶ ʩʤʝʩʴ ʦʪ ʝʝ 

ʚʝʨʭʘ ʜʦ ʤʦʜʝʣʴʥʦʡ ʧʣʠʪʳ ʠ ʚʳʭʦʜʠʪ ʯʝʨʝʟ ʚʝʥʪʳ 10 ʚ 

ʤʦʜʝʣʴʥʦʡ ʧʣʠʪʝ 11. ʇʦʪʦʢ ʚʦʟʜʫʭʘ ʫʧʣʦʪʥʷʝʪ ʢʘʞʜʫʶ 

ʯʘʩʪʠʮʫ ʩʤʝʩʠ ʜʘʚʣʝʥʠʝʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʚʥʠʟ, ʠ 

ʧʝʨʝʤʝʱʘʝʪ ʩʪʦʣʙ ʩʤʝʩʠ. ʉʤʝʩʴ ʪʝʯʝʪ ʚʤʝʩʪʝ ʩ 

ʧʦʪʦʢʦʤ ʚʦʟʜʫʭʘ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʧʨʦʤʝʞʫʪʢʠ 

ʤʦʜʝʣʠ. ʇʦʣʦʩʪʠ ʬʦʨʤʳ ʨʘʚʥʦʤʝʨʥʦ ʟʘʧʦʣʥʷʶʪʩʷ 

ʯʘʩʪʠʮʘʤʠ ʩʤʝʩʠ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʠʩʪʦʝ ʧʨʠʣʝʛʘʥʠʝ 

ʀ 
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Ð   
 

ʩʤʝʩʠ ʢ ʢʦʥʪʫʨʘʤ ʤʦʜʝʣʝʡ ʩ ʯʝʪʢʠʤ ʦʯʝʨʪʘʥʠʝʤ. 

ʇʨʦʯʥʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʬʦʨʤʦʚʦʯʥʦʡ ʩʤʝʩʠ 

ʧʦʚʳʰʘʶʪʩʷ ʚ ʩʪʦʨʦʥʫ ʤʦʜʝʣʴʥʦʡ ʧʣʠʪʳ 11. ʇʦʵʪʦʤʫ 

ʥʘʠʙʦʣʴʰʝʝ ʫʧʣʦʪʥʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʚʙʣʠʟʠ ʤʦʜʝʣʠ. 

 

ʈʠʩ. .ʉʭʝʤʘ ʫʧʣʦʪʥʝʥʠʷ ʩʤʝʩʠ Seiatsu-ʧʨʦʮʝʩʩʦʤ 

ʆʢʦʥʯʘʪʝʣʴʥʫʶ ʧʨʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʪ ʬʦʨʤʘ ʧʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʧʨʝʩʩʦʚʘʥʠʠ ʧʣʦʩʢʦʡ ʧʨʝʩʩʦʚʦʡ 

ʧʣʠʪʦʡ 4 ʠʣʠ ʧʨʝʩʩʦʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 3 ʩ ʚʦʜʷʥʦʡ 

ʧʦʜʫʰʢʦʡ (ʨʠʩ. 1, ʙ). ɺʳʩʦʪʫ ʧʨʝʩʩʦʚʦʛʦ ʭʦʜʘ, 

ʜʘʚʣʝʥʠʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʪʦʢʘ ʩʞʘʪʦʛʦ 

ʚʦʟʜʫʭʘ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ. ʕʪʠʤ ʤʦʞʥʦ ʜʦʩʪʠʛʘʪʴ 

ʦʧʪʠʤʘʣʴʥʦʡ ʪʚʝʨʜʦʩʪʠ ʬʦʨʤʳ ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʫʯʘʷ 

ʧʨʠʤʝʥʝʥʠʷ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩʤʝʩʠ ʧʦ 

ʚʳʩʦʪʝ ʦʧʦʢʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2. ʂʨʠʚʘʷ 1 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩʤʝʩʠ ʧʦ 

ʚʳʩʦʪʝ ʦʧʦʢʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʪʦʢʘ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ 

ʥʘ ʬʦʨʤʦʚʦʯʥʫʶ ʩʤʝʩʴ; ʢʨʠʚʘʷ 2 ð ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʤʝʩʠ ʧʦ ʚʳʩʦʪʝ ʦʧʦʢʠ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʜʦʧʨʝʩʩʦʚʢʝ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʫʧʣʦʪʥʝʥʠʷ ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦ ʣʘʜʫ ʠ ʥʝ 

ʫʧʣʦʪʥʝʥ ʢʦʥʪʨʣʘʜ. ʇʦʩʣʝʜʫʁ ʱʘʷ ʜʦʧʨʝʩʩʦʚʢʘ 

ʚʳʨʘʚʥʠʚʘʝʪ ʧʣʦʪʥʦʩʪʴ ʩʤʝʩʠ ʜʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ 

ʥʝʦʙʭʦʜʠʤʦʡ ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ ʦʧʦʢʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ 

ʢʨʠʚʦʡ 3 ʧʦʢʘʟʘʥʘ ʠ ʧʣʦʪʥʦʩʪʴ ʩʤʝʩʠ ʧʨʠ ʯʠʩʪʦʤ 

ʧʨʝʩʩʦʚʘʥʠʠ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝ 

ʚʳʩʦʪʳ ʚʳʩʪʫʧʘʶɦ ʠʭ ʯʘʩʪʝʡ ʢ ʠʭ ʜʠʘʤʝʪʨʫ ʜʦ 2:1. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘ ʤʥʦʛʠʭ ʫʯʘʩʪʢʘʭ ʩʪʝʨʞʥʠ 

ʦʢʘʟʚrʘʶʪʩʷ ʥʝʥʫʞʥʳʤʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʩʪʨʷʭʠʚʘʶɦ ʝʡ ʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ ʩ ʜʦʧʨʝʩʩʦʚʢʦʡ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʫʛʦʣ ʥʘʢʣʦʥʘ ʤʦʜʝʣʠ 1,5é2,̄ ʪʦʛʜʘ 

ʢʘʢ ʧʨʠ Seiatsu-ʧʨʦʮʝʩʩʝ ʫʤʝʥʴʰʘʝʪʩʷ ʫʛʦʣ ʥʘʢʣʦʥʘ ʜʦ 

 ̄ ʠ ʤʝʥʝʝ. ʇʦʪʦʢ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ, ʧʨʦʪʝʢʘʷ ʯʝʨʝʟ 

ʩʤʝʩʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʚʝʥʪʘʤ, ʟʘ ʩʯʝʪ ʪʨʝʥʠʷ 

ʫʚʣʝʢʘʝʪ ʝʝ ʯʘʩʪʠ ʥʘ ʩʚʦʝʤ ʧʫʪʠ. ʉʦʟʜʘʝʪʩʷ 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʧʝʩʯʘʥʦ-ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ, 

ʦʙʣʘʜʘʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʥʝʨʛʠʝʡ. ɺʩʪʨʝʯʘʷ ʥʘ 

ʩʚʦʝʤ ʧʫʪʠ ʚʝʥʪʳ, ʚʦʟʜʫʭ ʫʭʦʜʠʪ ʯʝʨʝʟ ʥʠʭ, ʘ ʪʚʝʨʜʘʷ 

ʦʩʥʦʚʘ ʧʦʪʦʢʘ ʪʦʨʤʦʟʠʪʩʷ ʠ ʫʧʣʦʪʥʷʝʪʩʷ. ɺʨʝʤʷ 

ʜʝʡʩʪʚʠʷ ʩʠʣ ʬʠʣʴʪʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 0,3é0,5 ʩ. 

 

ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩʤʝʩʠ 
ʧʦ ʚʳʩʦʪʝ ʦʧʦʢʠ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʘʨʘʤʝʪʨʳ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʥʘ ʩʤʝʩʴ. ʇʦ ʚʳʩʦʪʝ 

ʦʧʦʢʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʜʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ. ɺ ʩʤʝʩʴ 

ʧʦʜʘʚʘʣʘʩʴ ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʦʢ 0,4é1,0 ʩ ʧʦʨʮʠʷ 

ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʜʘʚʣʝʥʠʝʤ 0,5é1,0 ʄʇʘ. ɻʨʘʜʠʝʥʪ 

ʜʘʚʣʝʥʠʷ ʠʟʤʝʥʷʣʩʷ ʦʪ 0,3 ʜʦ 1,8 ʄʇʘ/ʩ. ʇʦʩʣʝ 

ʧʦʜʲʝʤʘ ʜʘʚʣʝʥʠʷ ʦʪ ʤʠʥʠʤʫʤʘ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʚʝʣʠʯʠʥʳ ʚʦʟʜʫʭ ʝʱʝ ʚ ʪʝʯʝʥʠʝ 1,0é2,0 ʩ 

ʬʠʣʴʪʨʫʝʪʩʷ ʯʝʨʝʟ ʩʤʝʩʴ. ɼʘʚʣʝʥʠʝ ʧʘʜʘʝʪ ʦʪ ʩʣʦʷ ʢ 

ʩʣʦʶ ʧʦ ʧʘʨʘʙʦʣʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ, ʥʦ ʚʝʣʠʯʠʥʘ ʧʦʪʝʨʴ 

ʦʩʪʘʝʪʩʷ ʧʦʩʪʦ̫ ʥʥʦʡ, ʘ ʥʘʧʨʷʞʝʥʠʝ ʚ ʩʤʝʩʠ ʦʪ 

ʢʦʥʪʨʣʘʜʘ ʢ ʣʘʜʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʨʝʩʩʫʶʱʝʝ ʫʩʠʣʠʝ 

(ʫʩʠʣʠʝ ʫʧʣʦʪʥʝʥʠʷ ʩʤʝʩʠ) ʩʦʩʪʘʚʣʷʝʪ ʧʦʪʝʨʠ 

ʜʘʚʣʝʥʠʷ ʚ ʩʤʝʩʠ ʤʠʥʫʩ ʧʦʪʝʨʠ ʥʘ ʚʥʫʪʨʝʥʥʝʝ ʪʨʝʥʠʝ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʚʣʠʷʥʠʝ 

ʧʣʦʱʘʜʠ ʚʝʥʪ ʥʘ ʪʚʝʨʜʦʩʪʴ ʬʦʨʤʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʚʝʥʪ ʧʦʚʳʰʘʝʪ ʪʚʝʨʜʦʩʪʴ ʬʦʨʤʳ. 

ʇʨʠ ʣʶʙʦʤ ʜʘʚʣʝʥʠʠ ʚ ʨʝʩʠʚʝʨʝ ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ 

ʙʦʣʴʰʝ ʧʨʠ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʠ ʚʝʥʪ. ʇʦʪʝʨʠ ʜʘʚʣʝʥʠʷ 

ʚ ʩʤʝʩʠ ʟʘʚʠʩʷʪ ʦʪ ʧʣʦʱʘʜʠ ʧʨʦʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʚʝʥʪ 

ʠ ʦʪ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ. ʋʤʝʥʴʰʝʥʠʝ ʧʦʪʝʨʴ ʜʘʚʣʝʥʠʷ ʚ 

ʩʤʝʩʠ, ʚʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʝʥʪ, 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʩʠʣʠʷ ʫʧʣʦʪʥʝʥʠʷ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʝʨʴ ʜʘʚʣʝʥʠʷ ʚ 

ʩʘʤʠʭ ʚʝʥʪʘʭ, ʪ. ʝ. ʵʥʝʨʛʠʷ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ 

ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ 

ʚʝʥʪ ʤʝʥʴʰʝʡ ʧʣʦʱʘʜʠ. ʇʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʩʥʠʞʘʪʴ 

ʧʦʪʝʨʠ ʚ ʚʝʥʪʘʭ. 

ʇʦ ʤʝʨʝ ʫʩʣʦʞʥʝʥʠʷ ʤʦʜʝʣʝʡ ʪʨʝʙʫʝʪʩʷ 

ʫʚʝʣʠʯʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʝʥʪ ʜʦ ʥʝʢʦʪʦʨʦʛʦ 

ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʧʦʪʝʨʠ ʚ ʚʝʥʪʘʭ ʩʥʠʞʘʪʴ (ʩʤ. 

ʪʘʙʣ.) ʆʧʪʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ ʚʝʥʪ å 3,0ï

6,0% ʦʪ ʧʣʦʱʘʜʠ ʤʦʜʝʣʥɹʦʡ ʧʣʠʪʳ. ʅʘʠʙʦʣʴʰʝʝ 

ʯʠʩʣʦ ʚʝʥʪ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʢʘʨʤʘʥʘʭ ʦʩʥʘʩʪʢʠ ʧʦ 

ʧʝʨʠʤʝʪʨʫ ʦʧʦʢʠ. ʂʦʣʝʙʘʥʠʝ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʩʝʪʠ 

ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʜʥʫ ʠ ʙʦʣʝʝ ʘʪʤʦʩʬʝʨ, ʦʩʦʙʝʥʥʦ ʚ 

ʟʠʤʥʝʝ ʚʨʝʤʷ. ʏʝʤ ʚʳʰʝ ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ, ʪʝʤ 

ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʦʮʝʩʩ ʫʧʣʦʪʥʝʥʠʷ ʩʤʝʩʠ, ʧʦʩʢʦʣʴʢʫ 

ʩʠʣʘ ʬʠʣʴʪʨʘʮʠʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʜʘʚʣʝʥʠʶ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʮʝʩʩ ʫʧʣʦʪʥʝʥʠʷ ʙʳʣ ʩʪʘʙʠʣʴʥʳʤ, 

ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʨʝʩʠʚʝʨʝ ʟʘ ʮʠʢʣ ʥʝ ʜʦʣʞʥʦ ʧʘʜʘʪʴ 

ʙʦʣʝʝ ʯʝʤ ʥʘ 0,03é0,04 ʄʇʘ. ʏʪʦʙʳ ʧʦʷʩʥʠʪʴ 

ʫʜʠʚʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʫʧʣʦʪʥʝʥʠʷ ʧʦ ʤʝʪʦʜʫ Seiatsu, ʚ 

ʬʦʨʤʫ ʙʳʣʠ ʚʚʝʜʝʥʳ ʮʚʝʪʥʳʝ ʩʣʦʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩ 

ʠʥʪʝʨʚʘʣʦʤ 40 ʤʤ. ʇʦʩʣʝ ʫʧʣʦʪʥʝʥʠʷ ʩʞʘʪʳʤ 

ʚʦʟʜʫʭʦʤ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʫʤʝʥʴh ʠʣʦʩʴ ʫ ʤʦʜʝʣʴʥʦʡ 

ʧʣʠʪʳ ʜʦ 20 ʤʤ, ʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʬʦʨʤʳ ʜʦ 30 ʤʤ. 



ʈʘʟʜʝʣ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ. ʄʝʪʘʣʣʫʨʛʠʷè 
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ʆʧʳʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʥʫʪʨʠ ʬʦʨʤʳ ʜʦʩʪʠʛʘʝʪʩʷ 

ʨʘʚʥʦʤʝʨʥʦʝ ʫʧʣʦʪʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ 

ʥʠʢʘʢʠʤ ʜʨʫʛʠʤ ʤʝʪʦʜʦʤ. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ 

ʤʝʪʦʜʫ ʚʩʪʨʷʭʠʚʘʥʠʷ ʩʣʦʡ ʩʤʝʩʠ ʥʘʜ ʤʦʜʝʣʴʶ ʧʦʯʪʠ 

ʥʝ ʫʧʣʦʪʥʷʝʪʩʷ, ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʝʩʩʦʚʘʥʠʠ ʦʥ 

ʙʫʜʝʪ ʥʘʩʪʦʣʴʢʦ ʩʞʘʪ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʠ ʥʠʞʥʝʛʦ ʩʣʦʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʦʟʜʫʰʥʦ-ʠʤ-

ʧʫʣʴʩʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʛʜʝ ʦʩʥʦʚʥʳʤ ʩʠʣʦʚʳʤ 

ʫʧʣʦʪʥʷʁ ʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʘʷ ʩʠʣʘ 

ʠʥʝʨʮʠʠ ʩʤʝʩʠ, ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʫʧʣʦʪʥʷʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʷʚʣʷʁ ʪʩʷ ʩʠʣʳ ʬʠʣʴʪʨʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʟʘʚʠʩʷʪ ʦʪ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ, ʥʘʯʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʩʤʝʩʠ ʠ ʚʩrʦʪʳ ʦʧʦʢʠ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʫʧʣʦʪʥʝʥʠʷ (ʚʩʪʨʷʭʠʚʘʥʠʝ, ʚʠʙʨʘʮʠʷ ʠ ʜʨ.), ʩʧʦʩʦʙ 

ʫʧʣʦʪʥʝʥʠʷ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ ʠʤʝʝʪ ʩʚʦʠ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ï ʚʦ-ʧʝʨʚʳʭ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʪʦʢʫ ʚʦʟʜʫʭʘ 

ʥʘʠʤʝʥʴʰʝʝ ʚʜʦʣʴ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʦʜʝʣʝʡ, ʧʦʩʢʦʣʴʢʫ 

ʚʥʝʰʥʝʝ ʪʨʝʥʠʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʝʥʴʰʝ ʚʥʫʪʨʝʥʥʝʛʦ. 

ʕʪʦ ʩʦʟʜʘʝʪ ʥʝʙʦʣʴʰʦʡ ʚʦʟʜʫʰʥʳʡ ʟʘʟʦʨ ʤʝʞʜʫ 

ʤʦʜʝʣʴʶ ʠ ʩʤʝʩʴʶ, ʢʦʪʦʨʘʷ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʠʤʝʝʪ 

ʤʝʥʴʰʫʶ ʢʦʛʝʟʠʶ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ 

ʧʨʦʪʷʞʢʫ ʤʦʜʝʣʠ; 

ï ʚʦ-ʚʪʦʨʳʭ, ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ, ʜʚʠʛʘʷʩʴ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʜʝʣʠ ʢ ʚʝʥʪʘʤ, ʩʦʟʜʘʝʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʢʘʥʘʣʦʚ, ʪʝʤ ʩʘʤʳʤ ʦʙʱʘʷ ʧʣʦɦ ʘʜʴ 

ʧʦʨ ʚ ʩʤʝʩʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ 

ʧʦʚʳʰʝʥʥʘʷ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʤʝʩʠ ʧʨʠ ʪʘʢʦʤ 

ʩʧʦʩʦʙʝ ʫʧʣʦʪʥʝʥʠʷ ʧʨʠ ʝʝ ʦʜʠʥʘʢʦʚʦʡ ʩʳʨʦʡ 

ʧʨʦʯʥʦʩʪʠ sʩʞ, ʯʝʤ ʧʨʠ ʜʨʫʛʠʭ. ʇʦʩʢʦʣʴʢʫ ʚʨʝʤʷ 

ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʥʘ ʩʤʝʩʴ 

ʙʦʣʴʰʝ, ʯʝʤ ʚʨʝʤʷ ʨʝʣʘʢʩʘʮʠʠ ʩʤʝʩʠ, ʪʦ ʫʧʨʫʛʠʝ 

ʜʝʬʦʨʤʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʁ ʪ, ʯʪʦ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʧʨʦʪʷʞʢʠ ʤʦʜʝʣʠ. 

ʋʢʘʟʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʫʧʣʦʪʥʝʥʠʷ 

ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʠʪʴ ʫʢʣʦʥʳ ʠ 

ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʦʪʣʠʚʦʢ ʢʘʢ ʚʝʩʦʚʫʶ, ʪʘʢ ʠ 

ʨʘʟʤʝʨʥʫʶ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʬʠʣʴʪʨʘʮʠʠ ʛʘʟʘ ʯʝʨʝʟ ʣʠʪʝʡʥʫʶ 

ʬʦʨʤʫ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʪʝ ʞʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʭʘʥʠʢʝ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʬʠʣʴʪʨʘʮʠʠ ʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ [1,2]. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʜʣʷ 

ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠ ʛʘʟʘ ʚ ʧʦʨʠʩʪʦʤ ʩʣʦʝ 

ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʃʝʡʙʝʥʟʦʥʘ [2]. 
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ʛʜʝ  r ð ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ; 

Kʛ ð ʢʦʵʬʬʠʮʠʝʥʪ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʣʦʷ; 

m ð ʧʦʨʠʩʪʦʩʪʴ ʩʨʝʜʳ; 

ʨ ð ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ; 

ʭ ð ʢʦʦʨʜʠʥʘʪʘ ʩʣʦʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʬʠʣʴʪʨʘʮʠʠ; 

t ð ʪʝʢʫʱʝʝ ʚʨʝʤʷ. 

ʇʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʝʨʝʧʘʜʘʭ ʜʘʚʣʝʥʠʷ ʧʦ 

ʪʦʣʱʠʥʝ ʧʦʨʠʩʪʦʛʦ ʩʣʦʷ ʫʨʘʚʥʝʥʠʝ (1) ʠʤʝʝʪ ʨʝʰʝʥʠʝ: 
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ʛʜʝ ʨ, ʨ ð ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʟ ʩʣʦʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

ʅ ð ʪʦʣʱʠʥʘ ʫʧʣʦʪʥʷʝʤʦʛʦ ʩʣʦʷ ʩʤʝʩʠ. 

ʈʘʩʭʦʜ ʛʘʟʘ Q  ʜʣʷ ʜʘʥʥʦʛʦ ʩʣʫʯʘʷ (S ï ʧʣʦʱʘʜʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʣʦʷ): 
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ʉ ʧʦʚʳʰʝʥʠʝʤ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʡ (0,5ï0,6 ʄʇʘ) 

ʧʦ ʪʦʣʱʠʥʝ ʩʣʦʷ ʩʤʝʩʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʩʞʠʤʘʝʤʦʩʪʴ ʛʘʟʘ. ʊʦʛʜʘ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (1) ʜʣʷ 

ʵʪʠʭ ʫʩʣʦʚʠʡ ʠʤʝʝʪ ʚʠʜ 
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ʘ ʨʘʩʭʦʜ ʬʠʣʴʪʨʫʶʱʝʛʦʩʷ ʯʝʨʝʟ ʩʣʦʡ ʛʘʟʘ 

ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 
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m
 ð ʢʦʵʬʬʠʮʠʝʥʪ 

ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ; (ʜʣʷ ʚʦʟʜʫʭʘ Kʛ Ö
ï

 

ʤ/ʅʩ); 

m ð ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ (ʜʣʷ ʚʦʟʜʫʭʘ 

0,0182m=  ʄʇʘÖʩ); 

d  ð ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʪʚʝʨʜʦʡ ʬʘʟʳ. 

ʉʢʦʨʦʩʪʴ ʚʦʟʜʫʭʘ ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʥʘʩʪʫʧʘʝʪ ʪʫʨʙʫʣʝʥʪʥʳʡ ʨʝʞʠʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ 

ʟʘʚʠʩʠʤʦʩʪʠ  
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 ʤ/ʩ); 

ed  ï ɻ ʢʚʠʚʘʣʝʥʪʥʳʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʤʝʪʨ. 
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ɼʣʷ ʥʘʧʦʣʥʠʪʝʣʴʥʦʡ ʩʤʝʩʠ ʠʟ ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ 

1ʂʆ2ɸ ʠ ʧʦʨʠʩʪʦʩʪʠ 
30,5 0,75 10-= = Öem d  ʤ. 

ʇʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʬʦʨʤʫʣʫ (6) ʯʠʩʣʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ, ʚʳʰʝ ʢʦʪʦʨʦʡ 

ʠʤʝʝʪ ʤʝʩʪʦ ʪʫʨʙʫʣʝʥʪʥʳʡ ʨʝʞʠʤ ð 14,6ʢʨu >  ʤ/ʩ. 

ʆʧʨʝʜʝʣʠʤ ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ: 



ʈʘʟʜʝʣ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ. ʄʝʪʘʣʣʫʨʛʠʷè 
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ʛʜʝ ʅ ïð ʚʳʩʦʪʘ ʫʧʣʦʪʥʷʝʤʦʛʦ ʩʪʦʣʙʘ ʩʤʝʩʠ (ʦʧʦʢʘ 

ʩ ʥʘʧʦʣʥʠʪʝʣʴʥʦʡ ʨʘʤʢʦʡ). 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʧʨʠ 

ʟʥʘʯʝʥʠ̫ ʭ 62 10ʛ

-= ÖK  [ʄʇʘÖʩ], ʨ Ö  ʇʘ; ʨ Ö  

ʇʘ; ʅ = 0,4 ʤ; m = 0,5 ʩʦʩʪʘʚʣʷʝʪ17,5ʬu =  ʤ/ʩ. 

ʌʦʨʤʫʣʘ (7) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ 

ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʧʘʨʘʙʦʣʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ. ʉʠʣʘ 

ʤʝʞʬʘʟʥʦʛʦ ʪʨʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʠʟ 

ʩʣʝʜʫʶɦ ʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ: 
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ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʠʣʘ ʤʝʞʬʘʟʥʦʛʦ ʪʨʝʥʠʷ ʧʦʣʫʯʝʥʘ 

ʠʟ ʚʳʨʘʞʝʥʠʷ (8) ʠ ʨʘʚʥʘ F Ö  ʅ/ʤ. ʀʟ 

ʚʳʨʘʞʝʥʠʡ (4) ʠ (7) ʚʠʜʥʦ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʩʞʘʪʦʛʦ 

ʚʦʟʜʫʭʘ ʨ ʠ ʩʢʦʨʦʩʪʴ ʧʦ ʚʳʩʦʪʝ ʦʧʦʢʠ ʠʟʤʝʥʷʶʪʩʷ ʧʦ 

ʧʘʨʘʙʦʣʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʥɹʦ. 

ʇʦ ʣʘʜʫ ʬʦʨʤʳ, ʢʘʢ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʠʤʝʝʪ 

ʤʝʩʪʦ ʥʘʠʙʦʣʴʰʘʷ ʧʦʪʝʨʷ ʜʘʚʣʝʥʠʷ, ʘ ʟʥʘʯʠʪ, ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʫʰʣʘ ʥʘ ʫʧʣʦʪʥʝʥʠʝ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʩɹʪʚʫʝʪ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʣʶʙʳʭ ʟʥʘʯʝʥʠʷʭ 

ʠʩʭʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʬʦʨʤʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʘʚʣʝʥʠʝʤ ʜʦʧʨʝʩʩʦʚʢʠ. ʇʨʝʜʣʦʞʝʥʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʦʧʳʪʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ. 

ʌʦʨʤʦʚʦʯʥʘʷ ʩʤʝʩʴ ʜʣʷ Seiatsu-ʧʨʦʮʝʩʩʘ 

ʥʘʠʣʫʯh ʠʤ ʦʙʨʘʟʦʤ ʧʦʜʭʦʜʠʪ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʜʣʷ 

ʠʤʧʫʣʴʩʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʩʦʢʦʧʨʦʯʥʘʷ sʩʞ = 0,12 

ʄʇʘ ʠ ʤʘʣʦʚʣʘʞʥʘʷ W = 3,2ï3,6%. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ ʧʨʠ ʪʘʢʦʡ ʚʣʘʞʥʦʩʪʠ ʫʧʣʦʪʥʝʥʠʝ ʠʜʝʪ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʥʦ ʠ ʪʝʤ, ʯʪʦ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʘ ʧʝʩʯʘʥʦ-ʙʝʥʪʦʥʠʪʥʘʷ ʩʤʝʩʴ 

ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʜʭʦʜʠʪ ʜʣʷ ʢʨʫʧʥʦʩʝʨʠʡʥʦʛʦ ʠ 

ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʣʠʚʦʢ ʥʘ ɸʌʃ. 

ɺ ʧʨʠʥʮʠʧʝ ʞʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ 

ʦʪʣʠʚʢʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʥʘ 

ʥʠʟʢʦʧʨʦʯʥʳʭ ʩʤʝʩʷʭ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʞʠʤ 

ʤʘh ʠʥʳ: ʢʘʢ ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʚʝʥʪ, ʠ ʪʦʧʦʛʨʘʬʠʶ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʅʘ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ, ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʠ ʠ ʙʨʘʢʝ ʧʦʣʫʯʝʥʥʳʭ 

ʬʦʨʤ ʵʪʦ ʥʝ ʦʪʨʘʟʠʪʩʷ. ʂ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʝ 

ʵʪʦʪ ʧʨʦʮʝʩʩ, ʢʘʢ ʫʞʝ ʚʳʰʝ ʦʪʤʝʯʘʣʦʩʴ, ʧʨʝʜʲʷʚʣʷʝʪ 

ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʆʧʦʢʠ, ʥʘʧʦʣʥʠʪʝʣʴʥʳʝ 

ʨʘʤʢʠ ʠ ʤʦʜʝʣʴʥʳʝ ʧʣʠʪʳ ʥʝ ʠʩʧʳʪʳʚʘʶʪ ʙʦʣʴʰʠʭ 

ʥʘʧʨʷʞʝʥʠʡ, ʢʘʢ ʧʨʠ ʥʠʟʢʦʤ ʚʦʟʜʫʰʥʦʤ ʠʤʧʫʣʴʩʝ, 

ʧʦʩʢʦʣʴʢʫ ʜʘʚʣʝʥʠʝ ʚ ʦʧʦʢʝ ʥʝ ʧʨʝʚʳʰʘʝʪ ʩʝʪʝʚʦʛʦ. 

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʩʪʨʫʢʮʠʠ 

ʤʦʜʝʣʴʥʦʡ ʧʣʠʪʳ ʠ ʚʝʥʪʘʤ 

ʄʦʜʝʣʴʥʳʝ ʧʣʠʪʳ ʚʳʧʦʣʥʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʫʩʪʦʪʝʣʳʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʦʩʥʦʚʥʦʡ ʧʣʠʪ-r

ʥʦʩʠʪʝʣʷ ʠ ʩʤʝʥʥʦʡ ʧʣʠʪʳ-ʚʩʪʘʚʢʠ. ʉʤʝʥʥʘʷ ʚʩʪʘʚʢʘ 

ʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʠ ʦʩʥʘʱʘʝʪʩʷ ʚʝʥʪʘʤʠ ʧʦʜ ʢʘʞʜʳʡ 

ʚʠʜ ʦʪʣʠʚʢʠ. ʀʤʝʥʥʦ ʥʘʣʠʯʠʝ ʚʝʥʪ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ï ʚʘʞʥʝʡʰʠʝ ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ 

ʩʧʦʩʦʙʘ ʫʧʣʦʪʥʝʥʠʷ ʚʦʟʜʫʥhʳʤ ʧʦʪʦʢʦʤ. 

ʆʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʥʪ ʨʘʩʧʦʣʘʛʘʶʪ ʧʦ 

ʚʥʫʪʨʝʥʥʝʤʫ ʧʝʨʠʤʝʪʨʫ ʦʧʦʢʠ ʚ ʤʦʜʝʣʴʥʦʡ ʧʣʠʪʝ-

ʥʦʩʠʪʝʣʝ. ʆʩʪʘʣʴʥʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ï ʚ ʧʣʠʪʝ-ʚʩʪʘʚʢʝ 

ʦʢʦʣʦ ʤʦʜʝʣʝʡ ʠʣʠ ʫʛʣʫʙʣʝʥʠʷʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʣʦʪʥʝʥʠʝ 

ʦʪʨʠʮʘʪʝʣɹʥʳʭ ʙʦʣʚʘʥʦʚ ʠ ʠʭ ʥʦʨʤʘʣʴʥʫʶ ʧʨʦʪʷʞʢʫ. 

ʂ ʢʦʥʩʪʨʫʢʮʠʠ ʚʝʥʪ ʧʨʝʜʲʷʚʣʷʶʪ ʚʳʩʦʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ: ʚʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʘʤʦʦʯʠʱʘʶʱʠʤʠʩʷ, 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʤʠ, ʥʝʨʞʘʚʝʶʱʠʤʠ, ʣʝʛʢʦ ʠ ʪʦʯʥʦ 

ʤʦʥʪʠʨʦʚʘʪʴʩʷ ʠ ʜʝʤʦʥʪʠʨʦʚʘʪʴʩʷ ʩ ʧʣʠʪʳ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʦ ʙʦʣʝʝ 15 ʢʦʥʩʪʨʫʢʮʠʡ 

ʠʤʧʫʣʴʩʥʳʭ ʛʦʣʦʚʦʢ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʦʚʦʯʥʳʭ 

ʤʘh ʠʥ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʚ ɸʆ çʄʘʢʠʥʩʢʠʡ ʟʘʚʦʜ 

ʧʦʨʰʥʝʚʳʭ ʢʦʣʝʮè, ɸʆ çʇʘʚʣʦʜʘʨʪʨʘʢʪʦʨè, ɸʆ 

çʊʝʧʣʦʧʨʠʙʦʨè (ʛ. ʂʘʨʘʛʘʥʜʘ), ʥʘ ɻɸɿʝ, 

ʄʦʩʘʚʪʦɿʀʃʝ, ʥʘ ʂʘʨʘʛʘʥʜʠʥʩʢʦʤ ʣʠʪʝʡʥʦʤ ʟʘʚʦʜʝ 

ʢʦʨʧʦʨʘʮʠʠ çʂʘʟʘʭʤʳʩè ʠ ʜʨ. 

ɺ ɸʆ çʊʝʧʣʦʧʨʠʙʦʨè ʧʦ ʠʤʧʫʣʴʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ 2 ʤʣʥ. ʰʪʫʢ ʦʪʦʧʠʪʝʣʴʥʳʭ 

ʨʘʜʠʘʪʦʨʦʚ ʦʙʱʠʤ ʚʝʩʦʤ 12600 ʪʦʥʥ ʚ ʛʦʜ ʥʘ ʦʜʥʦʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʝ ʌ.109. 

ʇʦʪʨʝʙʥʦʩʪʴ ʠʤʧʫʣʴʩʥʦʡ ʪʝʭʥʠʢʠ ð 12 ʤʘʰʠʥ. 

ʆʧʪʠʤʘʣʴʥʳʝ ʨʘʜʠʘʪʦʨʳ ʄʉ-90-300 ʚ ʠʤʧʦʨʪʥʦʤ 

ʠʩʧʦʣʥʝʥʠʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʥʘ ʠʤʧʫʣʴʩʥʳʭ 

ʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥʘʭ ʜʣʷ ɹʦʣʛʘʨʠʠ ʠ ʊʫʨʮʠʠ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʬʦʨʤ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʢʦʪʣʦʚ ʠʟʛʦʪʦʚʣʝʥʘ 

ʚʦʟʜʫʰʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʬʦʨʤʦʚʦʯʥʘʷ ʤʘʰʠʥʘ. ɻʦʪʦʚʳʡ 

ʚʳʧʫʩʢ ʩʝʢʮʠʠ ʢʦʪʣʦʚ ð 980000 ʰʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʥʝʜʨʝʥʠʷ ʠʤʧʫʣʴʩʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʩʥʠʟʠʣʩʷ ʚʝʩ ʦʪʣʠʚʦʢ ʥʘ 4 % ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ 

ʨʘʟʤʝʨʥʦʡ ʪʦʯʥʦʩʪʠ ʠ ʫʤʝʥʴʰʠʣʩʷ ʙʨʘʢ ʦʪʣʠʚʦʢ ʥʘ 20 

%. 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 ʃʳʢʦʚ ɸ. ɺ. ʊʝʧʣʦʤʘʩʩʦʦʙʤʝʥ: ʉʧʨʘʚʦʯʥʠʢ. ʄ.: ʕʥʝʨʛʠʷ, 1982. 560 ʩ. 

 ʃʝʡʙʝʥʟʦʥ ʃ. ʉ. ɼʚʠʞʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ ʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ. ʄ. ïʃ.: ɻʦʩʪʝʭʠʟʜʘʪ, 1967. 224 ʩ. 
 ɸʢʩʝʥʦʚ ʇ. ʅ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʣʠʪʝʡʥʳʭ ʮʝʭʦʚ. ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1997. 560 ʩ. 

 

ʋɼʂ 541.118+546.28 
 

ɸ.ʄ. ɽʌʀʄɽʎ 

ɸ.ʉ. ʂʀʄ 

ɸ.ɸ. ɸʂɹɽʈɼʀʅ 

ɺʣʠʷʥʠʝ ɺʆ ʥʘ ʢʠʥʝʪʠʢʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʩ ʩʠʣʠʢʘʪʥʳʤʠ ʨʘʩʧʣʘʚʘʤʠ 

ʩʠʩʪʝʤʳ CaO ï SiO  ï Al O  
 

ʘʨʙʠʜ ʢʨʝʤʥʠʷ (SiC) ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʤʝʥʥʳʤ 

ʫʯʘʩʪʥʠʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʝʤʥʠʩʪʳʭ 

ʬʝʨʨʦʩʧʣʘʚʦʚ ʚ ʨʫʜʥʦ-ʪʝʨʤʠʯʝʩʢʠʭ ʧʝʯʘʭ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʝʚʨʘʱʝʥʠʡ ʢʨʝʤʥʝʟʝʤʘ (Siʆ) ʂ 



ʈʘʟʜʝʣ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝ. ʄʝʪʘʣʣʫʨʛʠʷè 

 

Ð   
 

ʧʨʠ ʝʛʦ ʢʘʨʙʦ-ʪʝʨʤʠʯʝʩʢʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʩʦʛʣʘʩʥʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʚ ʦʙʱʝʤ ʚʠʜʝ ʤʦʞʝʪ 

ʙʳʪʴ ʦʧʠʩʘʥʘ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʦʡ: 

SiO  (ʊ,ɾ) ­ SiO(ɻ) ­ SiC(ʊ) ­ Si(ɾ), 

ʛʜʝ ʢʘʨʙʠʜʫ ʢʨʝʤʥʠʷ ʦʪʚʦʜʠʪʩʷ ʦʜʥʘ ʠʟ ʚʘʞʥʝʡh ʠʭ 

ʨʦʣʝʡ ʚ ʧʦʣʫʯʝʥʠʠ ʢʨʝʤʥʠʷ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʨʝʘʢʮʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

  SiO2 (ɾ) + SiC (ʊ) = Si (ɾ) + SiO (ʊ) + ʉʆ.  

ɺ ʥʝʡ ʢʨʝʤʥʝʟʝʤ ʦʙʦʟʥʘʯʝʥ ʢʘʢ ʞʠʜʢʘʷ ʬʘʟʘ. 

ʇʨʘʚʦʤʝʨʥʦʩʪʴ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʦʙʫʩʣʦʚʣʝʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʭʪʦʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʢʚʘʨʮʠʪ, ʢʦʢʩʠʢ, ʩʪʨʫʞʢʘ ʠ ʪ.ʜ.) 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʢʨʘʪʥʦʩʪʠ ʰʣʘʢʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʨʝʤʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʟ 

ʢʨʝʤʥʝʟʝʤʘ ʞʠʜʢʦʛʦ ʰʣʘʢʘ, ʦʧʠʩʳʚʘʝʤʦʛʦ ʩʠʩʪʝʤʦʡ 

CʘO-SiO -Al O ɽʩʣʠ ʪʝʨʤʦʜʠʥʘʤʠʢʘ ʫʢʘʟʘʥʥʦʡ 

ʨʝʘʢʮʠʠ (1) ʨʘʩʩʤʦʪʨʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ [1ï], 

ʪʦ ʝʝ ʢʠʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʫʯʝʥʳ ʤʘʣʦ. ɺ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ 

ʧʨʠʩʘʜʦʢ ʙʦʨʥʦʛʦ ʘʥʛʠʜʨʠʜʘ (ɺʆ) ʥʘ ʢʠʥʝʪʠʢʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʩ ʢʨʝʤʥʝʟʝʤʦʤ 

ʞʠʜʢʦʛʦ ʧʝʯʥʦʛʦ ʰʣʘʢʘ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʰʣʘʢʠ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʚʳʧʣʘʚʢʠ ʬʝʨʨʦʩʠʣʠʮʠʷ ʩʦʩʪʘʚʘ 

ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʠʟ ʦʢʩʠʜʦʚ ʨʝʘʢʪʠʚʥʦʡ ʯʠʩʪʦʪʳ 

ʧʫʪʝʤ ʩʧʣʘʚʣʝʥʠʷ ʠʭ ʚ ʟʘʜʘʥʥʦʡ ʧʨʦʧʦʨʮʠʠ. ʂʘʨʙʠʜ 

ʢʨʝʤʥʠʷ ʠ ʙʦʨʥʳʡ ʘʥʛʠʜʨʠʜ ʙʳʣʠ ʯʠʩʪʦʪʦʡ 99,8ï  

%. ʉʦʩʪʘʚʳ ʰʠʭʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 

ʂʦʣʠʯʝʩʪʚʦ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʚ ʰʠʭʪʫ ʟʘʜʘʚʘʣʠ ʠʟ 

ʨʘʩʯʝʪʘ ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ SiO  ʰʣʘʢʘ, ʘ ʞʝʣʝʟʘ-

ʧʦʣʫʯʝʥʠʷ ʬʝʨʨʦʩʠʣʠʮʠʷ ʤʘʨʦʢ ʌʉ75 ʠ ʌʉ45. ɼʣʷ 

ʣʫʯʰʝʛʦ ʩʤʝʰʝʥʠʷ ʚʩʝ ʤʘʪʝʨʠʘʣʳ ʧʝʨʝʜ ʦʧʳʪʘʤʠ 

ʧʨʦʜʨʘʙʣʠʚʘʣʠ ʜʦ ʢʨʫʧʥʦʩʪʠ ʤʠʥʫʩ 0,1 ʤʤ. ʆʧʳʪʳ 

ʧʨʦʚʦʜʠʣʠ ʚ ʛʨʘʬʠʪʦʚʳʭ ʪʠʛʣʷʭ ʚ ʧʝʯʠ ʊʘʤʤʘʥʘ. 

ʊʠʛʝʣʴ ʩ ʰʠʭʪʦʡ, ʧʦʜʚʝʰʝʥʥʳʡ ʢ ʚʝʩʘʤ, ʦʧʫʩʢʘʣʠ ʚ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʝʪʫʶ ʜʦ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʝʯʴ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʦʧʳʪʦʚ ʜʦ 

ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʰʠʭʪʘ ʚ ʪʠʛʣʝ 

ʧʨʦʛʨʝʚʘʣʘʩʴ ʟʘ 2-3 ʤʠʥʫʪʳ. ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʯʝʨʝʟ 

ʢʘʞʜʳʝ 5 ʤʠʥʫʪ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ ʬʠʢʩʠʨʦʚʘʣʠ ʫʙʳʣʴ 

ʚʝʩʘ ʠ ʧʦʜʜʝʨʞʠʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʝʯʠ ʥʘ ʫʨʦʚʥʝ 

ʟʘʜʘʥʥʦʡ. ʇʦʩʣʝ ʦʧʳʪʦʚ ʤʝʪʘʣʣ ʠ ʰʣʘʢ ʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʭʠʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʥʘ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. 

ʊʘʙʣʠʮʘ  

ʍʀʄʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ʐʀʍʊʆɺʓʍ ʄɸʊɽʈʀɸʃʆɺ 

ʄʘʪʝʨʠʘʣ 
ʉʦʩʪʘʚ, ʤʘʩ., % 

SiO  Al O  CaO B O  SiC 

ʐʣʘʢ 1      

ʐʣʘʢ 2      

ʂʘʨʙʠʜ ʢʨʝʤʥʠʷ      

ʆʢʩʠʜ ʙʦʨʘ      

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʩʦ ʰʣʘʢʦʤ ˉ1 (ʪʘʙʣ. 1) ʥʘ 

ʚʳʧʣʘʚʢʫ ʌʉ45 ʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 

ʆʥʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʩʘʜʢʘ ʚ ʰʠʭʪʫ ɺʆ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ 

ʢʨʝʤʥʝʟʝʤʘ ʰʣʘʢʘ ʩ ʢʘʨʙʠʜʦʤ ʢʨʝʤʥʠʷ, ʯʪʦ ʚʠʜʥʦ ʧʦ 

ʨʦʩʪʫ ʫʙʣrʠ ʚʝʩʘ ʦʙʨʘʟʮʘ ʩʦ ʚʨʝʤʝʥʝʤ. ʆʜʥʘʢʦ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʩʪʝʧʝʥʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʨʝʤʥʝʟʝʤʘ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ 

ʫʙʳʣʠ ʚʝʩʘ ʠ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʤʝʪʘʣʣʘ ʥʘ 

ʢʨʝʤʥʠʡ, ʦʪʣʠʯʘʶʪʩʷ ʟʘʤʝʪʥʦ. ʕʪʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʩʜʝʣʘʥʦ ʚ ʪʘʙʣ. 2 ʠ 3. 

ʇʨʠ 1700ʉ̄ (ʪʘʙʣ. 3) ʩʪʝʧʝʥʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦ 

ʫʙʳʣʠ ʚʝʩʘ ʜʘʞʝ ʧʨʝʚʳʰʘʝʪ 100% (ʠʣʠ 1, ʝʩʣʠ ʝʝ 

ʦʧʨʝʜʝʣʷʪʴ ʚ ʜʦʣʷʭ). ʆʪʤʝʯʝʥʥʦʝ ʦʙʲʷʩʥʷʝʪʩʷ 

ʧʦʚrhʝʥʥʳʤʠ ʧʦʪʝʨʷʤʠ ʢʨʝʤʥʠʷ ʚ ʚʦʟʛʦʥʳ ʚ ʚʠʜʝ 

ʤʦʥʦʦʢʩʠʜʘ (SiO) ʩʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ 

ʨʝʘʢʮʠʠ 1. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩʪʝʧʝʥʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʤʝʪʘʣʣʘ ʥʘ 

ʢʨʝʤʥʠʡ. ʇʨʠ 1600ʉ̄ (ʪʘʙʣ. 2) ʵʪʦ ʨʘʟʣʠʯʠʝ ʤʝʥʴh ʝ. 

 

ʈʠʩ. 1. ʋʙʳʣʴ ʚʝʩʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʢʘʨʙʠʜʘ 
ʢʨʝʤʥʠʷ ʩ ʧʝʯʥʳʤ ʰʣʘʢʦʤ ʥʘ ʧʦʣʫʯʝʥʠʝ ʌʉ45 

ʧʨʠ 1600ʉ̄ (ʘ) ʠ 1700ʉ̄ (ʙ) 

ʇʨʠ ʘʥʘʣʠʟʝ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʠʥʪʝʨʝʩʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʚʣʠʷʥʠʷ ʙʦʨʥʦʛʦ ʘʥʛʠʜʨʠʜʘ 

ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʠʷ ʚ ʤʝʪʘʣʣʝ, ʪʦʯʥʝʝ, ʥʘ ʝʛʦ 

ʧʨʝʜʝʣʴʥʦʝ ʜʣʷ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʟʥʘʯʝʥʠʝ. ʇʨʠ 

ʥʘʣʠʯʠʠ ʚ ʰʣʘʢʝ 2% ɺʆ ʵʪʦ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʦʩʪʠʛʘʝʪʩʷ ʢ 30-ʡ ʤʠʥʫʪʝ, 4% ð ʢ 20-ʡ, ʘ 20% ɺʆ 

ð ʢ 15-ʡ ʤʠʥʫʪʝ ʦʧʳʪʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʦʚʳʰʝʥʠʠ ʩʢʦʨʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʨʙʠʜʘ 

ʢʨʝʤʥʠʷ ʩ ʧʝʯʥʳʤ ʰʣʘʢʦʤ ʚ ʩʣʫʯʘʝ ʜʦʙʘʚʢʠ ʚ 

ʧʦʩʣʝʜʥʠʡ ʙʦʨʥʦʛʦ ʘʥʛʠʜʨʠʜʘ (ɺʆ). 

ʂʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʵʪʦʛʦ ʫʩʢʦʨʝʥʠʷ ʚʧrʦʣʥʠʣʠ, 

ʠʩʧʦʣʴʟʫʷ ʢʠʥʝʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʁ ʱʠʝ 

ʧʨʝʚʨʘʱʝʥʠʷ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʦʢʩʠʜʦʚ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʣʦʞʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʦʜʝʣʝʡ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʢʠʥʝʪʠʯʝʩʢʠʭ 

ʦʧʳʪʦʚ [5]. ʉʯʠʪʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʙʱʠʤ ʠʟ 

ʫʨʘʚʥʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʨʝʘʢʮʠʠ ʨʘʩʧʘʜʘ ʨʘʟʣʠʯʥʳʭ 

ʚʝɦ ʝʩʪʚ, ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ [6]: 




