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ȵ ȶ ȫ Ȫ Ȯ ȷ ȱ ȴ Ȩ Ȯ ȫ 

ȷɘɖɔɎɘɋɑɢɗɘɈɔ ɉɎɊɖɔɘɋɛɓɎɝɋɗɐɎɛ ɗɔɔɖəɌɋɓɎɏ (ɇɋɘɔɓɓɡɛ ɕɑɔ- 
ɘɎɓ, ɍɊɆɓɎɏ ȩɃȷ, ɗəɊɔɛɔɊɓɡɛ ɞɑɤɍɔɈ Ɏ Ɋɖ.) Ɉ ɖəɗɑɆɛ Ɏ ɕɔɏɒɆɛ 
ɖɋɐ, ɐɆɐ ɕɖɆɈɎɑɔ, ɗɈɥɍɆɓɔ ɗ ɓɋɔɇɛɔɊɎɒɔɗɘɢɤ ɕɔɓɎɌɋɓɎɥ əɖɔɈɓɥ 
ɉɖəɓɘɔɈɡɛ ɈɔɊ Ɉ ɕɖɋɊɋɑɆɛ ɗɘɖɔɎɘɋɑɢɓɔɏ ɕɑɔɟɆɊɐɎ. ȨɔɊɔɕɔɓɎɌɋ- 
ɓɎɋ Ɉ ɐɔɘɑɔɈɆɓɆɛ ɉɎɊɖɔɘɋɛɓɎɝɋɗɐɎɛ ɗɔɔɖəɌɋɓɎɏ ɥɈɑɥɋɘɗɥ ɈɆɌ- 
ɓɡɒ ɣɑɋɒɋɓɘɔɒ ɗɘɖɔɎɘɋɑɢɗɘɈɆ, ɔɘ ɖɆɜɎɔɓɆɑɢɓɔɏ ɔɖɉɆɓɎɍɆɜɎɎ ɐɔ- 
ɘɔɖɔɉɔ Ɉɔ ɒɓɔɉɔɒ ɍɆɈɎɗɎɘ əɗɕɋɞɓɔɋ ɈɡɕɔɑɓɋɓɎɋ ɕɑɆɓɆ. ȵɖɆɐɘɎɐɆ 
ɕɔɗɑɋɊɓɎɛ ɑɋɘ ɕɔɐɆɍɡɈɆɋɘ, ɝɘɔ ɍɆɘɖɆɘɡ ɓɆ ɈɔɊɔɕɔɓɎɌɋɓɎɋ Ɉ ɗɘɖɔɎ- 
ɘɋɑɢɓɡɛ ɐɔɘɑɔɈɆɓɆɛ ɉɎɊɖɔəɍɑɔɈ   ɗɔɗɘɆɈɑɥɤɘ ɍɓɆɝɎɘɋɑɢɓəɤ   Ɋɔɑɤ 
ɔɘ ɔɇɟɋɏ ɗəɒɒɡ ɍɆɘɖɆɘ ɓɆ Ɉɋɗɢ ɉɎɊɖɔəɍɋɑ Ɏ ɗɓɎɌɋɓɎɋ ɗɘɔɎɒɔɗɘɎ 
ɖɆɇɔɘ ɕɔ ɈɔɊɔɕɔɓɎɌɋɓɎɤ ɥɈɑɥɋɘɗɥ ɈɆɌɓɔɏ ɍɆɊɆɝɋɏ. ȴɕɡɘ ɕɖɔɈɋ- 
ɊɋɓɎɥ ɈɔɊɔɕɔɓɎɌɋɓɎɏ Ɉ ɗɘɖɔɎɘɋɑɢɓɡɛ ɐɔɘɑɔɈɆɓɆɛ ɉɎɊɖɔəɍɑɔɈ ɕɔ- 
ɐɆɍɡɈɆɋɘ, ɝɘɔ əɒɋɓɢɞɋɓɎɋ ɗɘɔɎɒɔɗɘɎ ɣɘɎɛ ɖɆɇɔɘ ɒɔɌɋɘ ɇɡɘɢ ɝɆ- 
ɗɘɎɝɓɔ ɊɔɗɘɎɉɓəɘɔ əɗɔɈɋɖɞɋɓɗɘɈɔɈɆɓɎɋɒ ɒɋɘɔɊɔɈ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ 
ɈɔɊɔɕɔɓɎɌɋɓɎɥ Ɏ ɎɗɐɑɤɝɋɓɎɋɒ ɓɋ ɈɗɋɉɊɆ ɔɕɖɆɈɊɆɓɓɡɛ ɍɆɕɆɗɔɈ, 
ɕɖɎɓɎɒɆɋɒɡɛ Ɉ ɕɖɔɋɐɘɆɛ. ȷɑɋɊəɋɘ ɔɘɒɋɘɎɘɢ, ɝɘɔ Ɋɔ ɓɆɗɘɔɥɟɋɉɔ 
ɈɖɋɒɋɓɎ ɔɘɗəɘɗɘɈəɤɘ ɔɇɔɇɟɆɤɟɎɋ ɖəɐɔɈɔɊɗɘɈɆ ɕɔ ɕɖɔɋɐɘɎɖɔɈɆɓɎɤ 
ɈɔɊɔɕɔɓɎɌɋɓɎɥ Ɉ ɗɘɖɔɎɘɋɑɢɓɡɛ ɐɔɘɑɔɈɆɓɆɛ Ɏ ɚɎɑɢɘɖɆɜɎɔɓɓɡɒ 
ɖɆɗɝɋɘɆɒ ɈɔɊɔɕɔɓɎɍɎɘɋɑɢɓɡɛ əɗɘɆɓɔɈɔɐ. ȵɔɣɘɔɒə ɗɔɗɘɆɈɑɋɓɎɋ ɒɋ- 
ɘɔɊɎɝɋɗɐɎɛ əɐɆɍɆɓɎɏ ɕɔ ɚɎɑɢɘɖɆɜɎɔɓɓɡɒ ɖɆɗɝɋɘɆɒ ɈɔɊɔɕɔɓɎɍɎ- 
ɘɋɑɢɓɡɛ əɗɘɆɓɔɈɔɐ ɥɈɑɥɋɘɗɥ ɈɋɗɢɒɆ ɈɆɌɓɔɏ ɓɆəɝɓɔ-ɘɋɛɓɎɝɋɗɐɔɏ 
ɍɆɊɆɝɋɏ. 
Ȩ ɓɆɗɘɔɥɟɎɛ ĂȲɋɘɔɊɎɝɋɗɐɎɛ əɐɆɍɆɓɎɥɛ" ɕɖɎɈɔɊɎɘɗɥ ɒɋɘɔɊɎɐɆ 

ɚɎɑɢɘɖɆɜɎɔɓɓɡɛ ɖɆɗɝɋɘɔɈ Ɉɔ Ɉɗɋ ɕɋɖɎɔɊɡ ɈɔɊɔɕɔɓɎɌɋɓɎɥ Ɉ 
ɗɘɖɔɎɘɋɑɢɓɡɛ ɐɔɘɑɔɈɆɓɆɛ ɉɎɊɖɔɘɋɛɓɎɝɋɗɐɎɛ ɗɔɔɖəɌɋɓɎɏ (ɕɋɖɎɔɊ 
ɕɋɖɈɔɓɆɝɆɑɢɓɔɏ ɔɘɐɆɝɐɎ, ɕɔɊɊɋɖɌɆɓɎɥ ɕɖɔɋɐɘɓɡɛ əɖɔɈɓɋɏ ɉɖəɓ- 
ɘɔɈɡɛ ɈɔɊ Ɉ ɒɋɌɋɓɢ Ɏ Ɉ ɕɆɈɔɊɔɐ). ȵɖɎ Ɏɛ ɗɔɗɘɆɈɑɋɓɎɎ ɇɡɑɎ 
ɒɆɐɗɎɒɆɑɢɓɔ ɎɗɕɔɑɢɍɔɈɆɓɡ ɖɋɍəɑɢɘɆɘɡ ɗɕɋɜɎɆɑɢɓɡɛ ɓɆəɝɓɔ-Ɏɗ- 
ɗɑɋɊɔɈɆɘɋɑɢɗɐɎɛ ɖɆɇɔɘ, Ɉɡɕɔɑɓɋɓɓɡɛ Ɉɔ ȨȳȮȮȩ ɎɒɋɓɎ ȧ. ȫ. Ȩɋ- 
ɊɋɓɋɋɈɆ Ɏ ȨȳȮȮ ȨȴȪȩȫȴ, Ɇ ɘɆɐɌɋ Ɉ ɊɖəɉɎɛ ɓɆəɝɓɔ-ɎɗɗɑɋɊɔɈɆ- 
ɘɋɑɢɗɐɎɛ Ɏ ɕɖɔɋɐɘɓɡɛ ɔɖɉɆɓɎɍɆɜɎɥɛ ȷȷȷȶ. Ȩ ĂȲɋɘɔɊɎɝɋɗɐɎɛ əɐɆ- 
ɍɆɓɎɥɛ" ɇɡɑ əɝɘɋɓ ɔɕɡɘ ɈɔɊɔɕɔɓɎɌɋɓɎɥ ɕɖɎ ɗɘɖɔɎɘɋɑɢɗɘɈɋ ɐɖəɕ- 
ɓɋɏɞɎɛ ɉɎɊɖɔəɍɑɔɈ ȷȷȷȶ (ȰəɏɇɡɞɋɈɗɐɔɉɔ, ȷɘɆɑɎɓɉɖɆɊɗɐɔɉɔ, 
ȰɆɛɔɈɗɐɔɉɔ, ȼɎɒɑɥɓɗɐɔɉɔ Ɏ Ɋɖ.). Ȯ ɛɔɘɥ Ɉ ɓɎɛ Ɏɒɋɑɔɗɢ Ɉ ɈɎɊə 
ɈɔɊɔɕɔɓɎɌɋɓɎɋ ɗ ɕɔɒɔɟɢɤ ɉɑəɇɎɓɓɡɛ ɗɐɈɆɌɎɓ-ɐɔɑɔɊɜɋɈ, ɔɇɔ- 
ɖəɊɔɈɆɓɓɡɛ ɉɑəɇɎɓɓɡɒɎ ɓɆɗɔɗɆɒɎ Ɏ ɣɌɋɐɘɔɖɓɡɒɎ ɎɉɑɔɚɎɑɢɘɖɆɒɎ, 
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ʤʥʦʛʠʝ ʧʦʣʦʞʝʥʠʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʨʠʤʝʥʠʤʳ ʠ ʚ ʩʣʫʯʘʝ ʚʦ- 
ʜʦʧʦʥʠʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʣʝʛʢʠʭ ʠʛʣʦʬʠʣʴʪʨʦʚʳʭ ʫʩʪʘʥʦʚʦʢ. 
ʇʨʝʜʣʘʛʘʝʤʳʝ Ăʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ"  ʩʦʩʪʘʚʣʝʥʳ ʧʨʠʤʝʥʠ- 

ʪʝʣʴʥʦ ʢ ʚʦʜʦʧʦʥʠʞʝʥʠʶ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 
ʩʦʦʨʫʞʝʥʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ  ʧʦʜʯʝʨʢʥʫʪʴ,  ʯʪʦ ʠʟʣʦʞʝʥʥʘʷ 
ʥʠʞʝ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ  ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ   ʬʠʣʴʪʨʘʮʠ- 
ʦʥʥʦʛʦ ʨʘʩʯʝʪʘ ʚʦʜʦʧʦʥʠʞʝʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 
ʧʦʣʝʟʥʳʭ   ʠʩʢʦʧʘʝʤʳʭ.   ʆʩʦʙʝʥʥʦ  ʙʣʠʟʢʠ   ʢ   ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ   ʟʘ- 
ʜʘʯʘʤ ʫʩʣʦʚʠʷ ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ 
ʠʩʢʦʧʘʝʤʳʭ, ʧʦʣʫʯʘʶʱʠʝ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ  ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ 
ʪʨʝʙʫʶʱ ʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʥʠʞʝʥʠʡ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 
ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʧʨʠ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦʤ ʨʘʩʯʝʪʝ ʚʦʜʦʧʦʥʠʞʝʥʠʷ ʠ ʜʨʝʥʘʞʘ   ʚ   ʧʨʦʤʳʰ- 
ʣʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 
ʆʪʜʝʣʴʥʳʝ    ʧʘʨʘʛʨʘʬʳ    ʨʘʙʦʪʳ   ʥʘʧʠʩʘʥʳ   ʨʘʟʣʠʯʥʳʤʠ   ʘʚʪʦʨʘʤʠ, 

ʘ ʠʤʝʥʥʦ:   Ä 2, 3, 6 ð 11,   17, 20    (ʙ) ʠ ʧʨʠʣʦʞʝʥʠʷ   2,   3   ʥʘʧʠʩʘʥʳ 
ʩʪ. ʥʘʫʯʥ. ʩʦʪʨ. ɺʅʀʀ ɺʆɼɻɽʆ,  ʢʘʥʜ. ʪʝʭʥ.   ʥʘʫʢ   ɺ.   ʄ.   ʐ ʝʩʪʘ- 
ʢʦʚʳʤ;   Ä    1,    4, 12, 16, 18,   19,   20 (ʘ) ʠ    ʧʨʠʣʦʞʝʥʠʝ 1 ð 
ʤʣ. ʥʘʫʯʥ. ʩʦʪʨ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ɺʅʀʀɻ ʠʤʝʥʠ ɹ. ɽ. ɺʝʜʝʥʝʝʚʘ 
ʃ. ʅ. ʇʘʚʣʦʚʩʢʦʡ, Ä 5 ʦʙʦʠʤʠ ʘʚʪʦʨʘʤʠ   ʩʦʚʤʝʩʪʥʦ.  ɺ ʮʝʣʦʤ   ʞʝ 
ʨʘʙʦʪʘ     ʧʦ     ʩʦʩʪʘʚʣʝʥʠʶ     Ăʄʝʪʦʜʠʯʝʩʢʠʭ     ʫʢʘʟʘʥʠʡ"      ʧʨʦʭʦʜʠʣʘ 
ʚ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʤʝʞʜʫ ʘʚʪʦʨʘʤʠ. 



 

 

 

 

 
 

ȵɖɎɓɥɘɡɋ ɔɗɓɔɈɓɡɋ əɗɑɔɈɓɡɋ ɔɇɔɍɓɆɝɋɓɎɥ 
ʃ0 ð ʥʘʯʘʣʴʥʘʷ   ʛʣʫʙʠʥʘ   ʧʦʪʦʢʘ; 
h ð ʧʦʥʠʞʝʥʥʘʷ    ʛʣʫʙʠʥʘ    ʧʦʪʦʢʘ; 
ʡʢ ð ʛʣʫʙʠʥʘ ʧʦʪʦʢʘ   ʥʘ   ʢʦʥʪʫʨʝ   ʧʠʪʘʥʠʷ; 
ʃʩ ð ʛʣʫʙʠʥʘ ʧʦʪʦʢʘ ʚ ʩʢʚʘʞʠʥʝ; 
5 ð ʧʦʥʠʞʝʥʠʝ  ʫʨʦʚʥʷ; 

Sc ð ʧʦʥʠʞʝʥʠʝ   ʫʨʦʚʥʷ    ʚ   ʩʢʚʘʞʠʥʝ; 

5 ʂð ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʦʜ ʜʥʦʤ ʢʦʪʣʦʚʘʥʘ ʠʣʠ ʥʘ ʛʨʘʥʠʮʝ 
ʧʣʘʩʪʘ; 

5ʜ. ʤ ð ʜʦʧʫʩʪʠʤʦʝ  ʧʦʥʠʞʝʥʠʝ ʚ ʤʝʞʝʥʴ; 

5Ȫ. ʧ ð ʜʦʧʫʩʪʠʤʦʝ   ʧʦʥʠʞʝʥʠʝ Ɉ  ʧʘʚʦʜʦʢ; 
ɻ ð ʤʦʱʥʦʩʪʴ ʧʣʘʩʪʘ; 

v 0 ð ʩʢʦʨʦʩʪʴ    ʧʦʚʳʰʝʥʠʷ    (ʧʦʥʠʞʝʥʠʷ)     ʫʨʦʚʥʷ    ʥʘ   ʛʨʘʥʠʮʝ; 
# ð ʫʜʝʣʴʥʳʡ ʜʝʙʠʪ ʣʠʥʠʠ ʩʢʚʘʞʠʥ; 

Qc ð ʜʝʙʠʪ ʩʢʚʘʞʠʥʳ; 

<2ʣ ð ʜʝʙʠʪ ʣʠʥʠʠ ʨʘʚʥʦʛʦ ʧʨʠʪʦʢʘ ʠʣʠ ʣʝʥʪʳ ʪʦʢʘ; 
QMð ʦʙʱʠʡ ʜʝʙʠʪ ʫʩʪʘʥʦʚʢʠ ʚ ʤʝʞʝʥʴ; 
Qn ð ʦʙʱʠʡ   ʜʝʙʠʪ   ʫʩʪʘʥʦʚʢʠ   ʚ   ʧʘʚʦʜʦʢ; 
Q0 ð ʦʙʱʠʡ   ʜʝʙʠʪ   ʫʩʪʘʥʦʚʢʠ   ʚ   ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ   ʦʪʢʘʯʢʫ; 

Qc.onT ð ʜʝʙʠʪ ʩʢʚʘʞʠʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʦʠʟ- 
ʚʦʜʠʪʝʣʴʥʦʩʪʠ     ʥʘʩʦʩʘ; 

Qc.np ð ʜʝʙʠʪ ʩʢʚʘʞʠʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʝʜʝʣʴʥʦʡ ʧʨʦʠʟʚʦ- 
ʜʠʪʝʣʴʥʦʩʪʠ ʥʘʩʦʩʘ; 

/ʩ, fc.t ð ʬʫʥʢʮʠʷ ʧʦʥʠʞʝʥʠʷ ʦʪ ʜʝʡʩʪʚʠʷ ʦʜʥʦʡ ʩʢʚʘʞʠʥʳ ʧʨʠ 
ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʠ ʥʝʫʩʪʘʠʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʘʭ; 

/ , f t ð ʬʫʥʢʮʠʷ ʧʦʥʠʞʝʥʠʷ ʦʪ ʜʝʡʩʪʚʠʷ ʦʜʥʦʡ ʣʠʥʠʠ   ʨʘʚʥʦʛʦ 
ʧʨʠʪʦʢʘ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʠ ʥʝʫʩʪʘʠʦʚʠʚʰʝʤʩʷ   ʨʝ- 
ʞʠʤʘʭ; 

t ð ʚʨʝʤʷ; 

t K ð ʦʙ ɦ ʝʝ    ʚʨʝʤʷ    ʧʨʦʚʝʜʝʥʠʷ     ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ    ʦʪʢʘʯʢʠ; 

ʌʢ ð ʚʥʫʪʨʝʥʥʝʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʥʪʫʨʘ ʩʠ- 
ʩʪʝʤʳ ʩʢʚʘʞʠʥ; 

6 ð ʢʦʵʬʬʠʮʠʝʥʪ    ʬʠʣʴʪʨʘʮʠʠ; 
ʈ ð ʢʦʵʬʬʠʮʠʝʥʪ   ʚʦʜʦʦʪʜʘʯʠ    (ʥʘʩʳʱʝʥʠʷ); 
ʈ ð ʧʘʨʘʤʝʪʨ   ɹʫʩʩʠʥʝʩʢʘ   (ʢʦʵʬʬʠʮʠʝʥʪ ʫʨʦʚʥʝʧʨʦʚʦʜʥʦʩʪʠ); 
ʘ   ð   ʢʦʵʬʬʠʮʠʝʥʪ    ʧʴʝʟʦʧʨʦʚʦʜʥʦʩʪʠ; 
ʦ ð ʰʘʛ ʩʢʚʘʞʠʥ; 

flfc  ð ʜʠʘʤʝʪʨ ʩʢʚʘʞʠʥʳ; 
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rcð ɖɆɊɎəɗ ɗɐɈɆɌɎɓɡ; 
ɉ ð ɖɆɗɗɘɔɥɓɎɋ ɔɘ ɗɐɈɆɌɎɓɡ Ɋɔ ɘɔɝɐɎ; 
ɂɑ ð ɖɆɗɝɋɘɓɆɥ ɞɎɖɎɓɆ ɑɋɓɘɡ ɘɔɐɆ; 
Lɑ ð ɖɆɗɝɋɘɓɆɥ ɊɑɎɓɆ ɑɋɓɘɡ ɘɔɐɆ; 
ɕɗð ɐɔɑɎɝɋɗɘɈɔ ɗɐɈɆɌɎɓ; 
ɕ ð ɐɔɑɎɝɋɗɘɈɔ ɑɎɓɎɏ ɖɆɈɓɔɉɔ ɕɖɎɘɔɐɆ. 



 

 

 

 

 

 

 

ɻ ʃ ɸ ɺ ɸ   ʇ ɽ ʈ ɺ ɸ ʗ 

 
ʆɹʑʀɽ ɺʆʇʈʆʉʓ ʌʀʃʔʊʈɸʎʀʆʅʅʓʍ ʈɸʉʏɽʊʆɺ 

ɺʆɼʆʇʆʅʀɾɽʅʀʗ 

Ä 1. ʈʘʩʯʝʪʥʳʝ ʩʣʫʯʘʠ ʚʦʜʦʧʦʥʠʞʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʪʣʦʚʘʥʘʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ 

ʠ ʟʘʜʘʯʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ  ʨʘʩʯʝʪʦʚ   ʚʦʜʦʧʦʥʠʞʝʥʠʷ 

ɼʣʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ  ʩʦʦʨʫʞʝʥʠʡ ʭʘʨʘʢʪʝʨʥʘ ʙʣʠʟʦʩʪʴ   ʚʦ- 
ʜʦʪʦʢʘ. ʇʦʵʪʦʤʫ ʢʦʣʝʙʘʥʠʝ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʨʝʢʝ ʦʢʘʟʳʚʘʝʪ ʩʫ - 
ʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʞʠʤ ʬʠʣʴʪʨʘʮʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʨʠ 
ʚʦʜʦʧʦʥʠʞʝʥʠʠ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʪʣʦʚʘʥʘʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦ- 
ʦʨʫʞʝʥʠʡ. 
ʈʘʟʣʠʯʘʶʪ: 

ʤ ʝ ʞ ʝ ʥ ʥ ʠ ʡ ʨ ʝ ʞ ʠ ʤ ʨʝʢʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʫʨʦʚʥʠ ʚʦʜʳ ʚ ʥʝʡ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ; 
ʧ ʘ ʚ ʦ ʜ ʢ ʦ ʚ  rʡ ʨ ʝ ʞ ʠ ʤ ʨʝʢʠ,   ʧʨʠ   ʢʦʪʦʨʦʤ   ʛʦʨʠʟʦʥʪʳ   ʚʦʜʳ 

ʚ ʥʝʡ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʩʥʘʯʘʣʘ ʥʘʨʘʩʪʘʷ ʥʘʜ ʤʝʞʝʥʥʠʤ 
ʛʦʨʠʟʦʥʪʦʤ, ʘ ʟʘʪʝʤ ʧʘʜʘʷ ʜʦ ʥʝʛʦ. 
ɺ ʧʨʦʮʝʩʩʝ ʚʦʜʦʧʦʥʠʞʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʪʣʦʚʘʥʘʭ ʛʠʜʨʦ- 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʝʨʠʦʜʳ: 
ʧ ʝ ʨ ʠ ʦ ʜ    ʧ ʝ ʨ ʚ ʦ ʥ ʘ ʯ ʘ ʣ ʴ ʥ ʦ ʡ    ʦ ʪ ʢ ʘ ʯ ʢ ʠ ; 

ʧ ʝ ʨ ʠ ʦ ʜ    ʧ ʦ ʜ ʜ ʝ ʨ ʞ ʘ ʥ ʠ ʷ    ʧ ʨ ʦ ʝ ʢ ʪ ʥ ʳ ʭ    ʫ ʨ ʦ ʚ ʥ ʝ ʡ    ʛ ʨ ʫ ʥ - 
ʪ ʦ ʚ  rʭ ʚ ʦ ʜ . 
ɺ   ʧ ʝ ʨ ʠ ʦ ʜ ʧ ʝ ʨ ʚ ʦ ʥ ʘ ʯ ʘ ʣ  ɹʥ ʦ ʡ ʦ ʪ ʢ ʘ ʯ ʢ ʠ ʩʠʩʪʝʤʘ ʛʣ ʫ- 

ʙʠʥʥʦʛʦ ʚʦʜʦʦʪʣʠʚʘ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʩ   ʮʝʣʴʶ   ʩʥʠʞʝʥʠʷ   ʧʝʨʚʦʥʘ- 
ʯʘʣʴʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ   ʫʨʦʚʥʝʡ   ʛʨʫʥʪʦʚʳʭ   ʚʦʜ   ʜʦ   ʧʨʦʝʢʪʥʳʭ   ʦʪ- 
ʤʝʪʦʢ.    ɽʩʣʠ    ʢʦʪʣʦʚʘʥ    ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ    ʥʘʩʫʭʦ,    ʪʦ    ʜʣʷ     ʧʨʦʚʝʜʝ- 
ʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʪʢʘʯʢʠ, ʢʘʢ    ʧʨʘʚʠʣʦ, ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ 
ʪʦʣʴʢʦ ʩʠʩʪʝʤʘ ʛʣʫʙʠʥʥʦʛʦ ʚʦʜʦʦʪʣʠʚʘ, ʧʦʜ ʟʘʱʠʪʦʡ ʢʦʪʦʨʦʛʦ 
ʠ   ʚʳʧʦʣʥʷʝʪʩʷ    ʚʳʝʤʢʘ   ʛʨʫʥʪʘ.   ɽʩʣʠ   ʞʝ ʢʦʪʣʦʚʘʥ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 
ʩʧʦʩʦʙʦʤ ʛʠʜʨʦʤʝʭʘʥʠʟʘʮʠʠ, ʪʦ ʚʦʜʦʧʦʥʠʞʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʣʝ 
ʨʘʟʨʘʙʦʪʢʠ ʢʦʪʣʦʚʘʥʘ   ʠ ʩʦʯʝʪʘʝʪʩʷ   ʩ   ʦʪʢʨʳʪʳʤ   ʚʦʜʦʦʪʣʠʚʦʤ   ʠʟ 
ʥʝʛʦ. 
ɺ ʫʩʣʦʚʠʷʭ   ʙʝʟʥʘʧʦʨʥʦʡ   ʬʠʣʴʪʨʘʮʠʠ    ʚ   ʧʝʨʠʦʜ   ʧʝʨʚʦʥʘʯʘʣʴ- 

ʥʦʡ   ʦʪʢʘʯʢʠ   ʧʨʦʠʩʭʦʜʠʪ   ʦʩʫʰʝʥʠʝ   ʛʨʫʥʪʘ   ʚʳʰʝ   ʧʨʦʝʢʪʥʳʭ   ʫʨʦʚ- 
ʥʝʡ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.   ʇʦʵʪʦʤʫ   ʧʝʨʠʦʜ   ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ   ʦʪ- 
ʢʘʯʢʠ ʥʘʟʳʚʘʝʪʩʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʘʢʞʝ ʧʝʨʠʦʜʦʤ ʦʩʫʰʝʥʠʷ ʛʨʫʥʪʘ. 

9 



ɺ ʫʩʣʦʚʠʷʭ ʥʘʧʦʨʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʚ ʧʝʨʠʦʜ   ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 
ʦʪʢʘʯʢʠ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʥʘʧʦʨʦʚ   ʜʦ   ʧʨʦ- 
ʝʢʪʥʳʭ ʦʪʤʝʪʦʢ, ʥʦ ʛʨʫʥʪ ʧʨʠ ʵʪʦʤ ʥʝ ʦʩʫʰʘʝʪʩʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 
ʧʝʨʠʦʜ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʪʢʘʯʢʠ ʥʘʟʳʚʘʶʪ   ʪʘʢʞʝ   ʧʝʨʠʦʜʦʤ   ʨʘʟ- 
ʛʨʫʟʢʠ ʥʘʧʦʨʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. 
ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʦʪʢʘʯʢʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ ʧʨʠ ʤʝ- 

ʞʝʥʥʝʤ, ʪʘʢ ʠ ʧʨʠ ʧʘʚʦʜʢʦʚʦʤ ʛʦʨʠʟʦʥʪʘʭ ʚʦʜʳ ʚ ʨʝʢʝ. ʆʜʥʘʢʦ 
ʧʨʦʚʝʜʝʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʪʢʘʯʢʠ ʚ ʧʘʚʦʜʦʢ ʥʝʵʢʦʥʦʤʠʯʥʦ ʠ 
ʧʦʵʪʦʤʫ ʢʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 
ʩʦʩʪʘʚʣʷʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʦʪʢʘʯʢʘ ʧʨʦʚʦ- 
ʜʠʣʘʩʴ ʚ ʤʝʞʝʥʴ. 
ʇ ʝ ʨ ʠ ʦ ʜ   ʧ ʦ ʜ ʜ ʝ ʨ ʞ ʘ ʥ ʠ ʷ   ʧ ʨ ʦ ʝ ʢ ʪ ʥ ʳ ʭ   ʫ ʨ ʦ ʚ ʥ ʝ ʡ   ʛ ʨ ʫ ʥ - 

ʪ ʦ ʚ ʳ ʭ     ʚ ʦ ʜ   ʥʘʩʪʫʧʘʝʪ   ʧʦʩʣʝ   ʧʝʨʠʦʜʘ   ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ   ʦʪʢʘʯʢʠ. 
ʇʨʠ ʜʣʠʪʝʣʴʥʳʭ ʩʨʦʢʘʭ ʚʦʟʚʝʜʝʥʠʷ ʩʦʦʨʫʞʝʥʠʷ   ʧʦʜʜʝʨʞʘʥʠʝ 
ʧʨʦʝʢʪʥʳʭ ʫʨʦʚʥʝʡ ʛʨʫʥʪʦʚʳʭ ʚʦʜ   ʤʦʞʝʪ   ʧʨʠʭʦʜʠʪʴʩʷ   ʠ   ʥʘ   ʤʝ- 
ʞʝʥʴ, ʠ ʥʘ ʧʘʚʦʜʦʢ. 
ʈʝʞʠʤ ʬʠʣʴʪʨʘʮʠʠ ʤʦʞʝʪ ʧʨʘʢʪʠʯʝʩʢʠ   ʩʯʠʪʘʪʴʩʷ   ʫʩʪʘʥʦʚʠʚ- 

ʰʠʤʩʷ   ʪʦʣʴʢʦ   ʧʨʠ   ʧʦʜʜʝʨʞʘʥʠʠ    ʧʨʦʝʢʪʥʳʭ    ʫʨʦʚʥʝʡ    ʛʨʫʥʪʦʚʳʭ 
ʚʦʜ   ʚ ʤʝʞʝʥʴ.   ʇʨʠ   ʧʦʜʜʝʨʞʘʥʠʠ   ʧʨʦʝʢʪʥʳʭ   ʫʨʦʚʥʝʡ    ʛʨʫʥʪʦʚʳʭ 
ʚʦʜ ʚ ʧʘʚʦʜʦʢ ʠ ʧʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʪʢʘʯʢʝ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝ- 
ʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʝʞʠʤ ʬʠʣʴʪʨʘʮʠʠ. 
ʊʘʢʠʤ   ʦʙʨʘʟʦʤ,   ʮʝʣʝʩʦʦʙʨʘʟʥʦ    ʚʳʜʝʣʠʪʴ    ʩʣʝʜʫʶʱʠʝ    ʨʘʩʯʝʪ- 

ʥʳʝ ʩʣʫʯʘʠ ʚʦʜʦʧʦʥʠʞʝʥʠʷ: 
1) ʩʣʫʯʘʡ    ʧʦʜʜʝʨʞʘʥʠʷ    ʧʨʦʝʢʪʥʳʭ     ʫʨʦʚʥʝʡ     ʛʨʫʥʪʦʚʳʭ    ʚʦʜ 

ʚ ʤʝʞʝʥʴ; 
2) ʩʣʫʯʘʡ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʫʨʦʚʥʝʡ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ 

ʧʘʚʦʜʦʢ; 
3) ʩʣʫʯʘʡ   ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ   ʦʪʢʘʯʢʠ   ʚ   ʤʝʞʝʥʴ. 
ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ   ʨʘʩʯʝʪʥʦʛʦ   ʩʣʫʯʘʷ   ʨʘʮʠʦʥʘʣʴʥʦ   ʧʨʠʥʠ- 

ʤʘʪʴ ʧʝʨʚʳʡ   ʩʣʫʯʘʡ,   ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ   ʥʘʠʙʦʣʝʝ   ʜʣʠʪʝʣʴʥʦʤʫ 
ʧʝʨʠʦʜʫ ʚʦʜʦʧʦʥʠʞʝʥʠʷ. ʆʩʪʘʣʴʥʳʝ ʨʘʩʯʝʪʥʳʝ ʩʣʫʯʘʠ ʷʚʣʷʶʪʩʷ 
ʧʦʚʝʨʦʯʥʳʤʠ. 
ɿʘʜʘʯʘʤʠ   ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ    ʨʘʩʯʝʪʦʚ   ʚʦʜʦʧʦʥʠʞʝʥʠʷ   ʷʚʣʷʶʪʩʷ; 
ʘ)    ʦʧʨʝʜʝʣʝʥʠʝ   ʦʙʱʝʛʦ   ʜʝʙʠʪʘ     ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ     ʫʩʪʘʥʦʚʢʠ, 

ʘ ʜʣʷ   ʢʦʥʪʫʨʥʳʭ   ʩʠʩʪʝʤ   ʩʢʚʘʞʠʥ   ʠ    ʩʨʝʜʥʝʛʦ    ʫʜʝʣʴʥʦʛʦ    ʜʝʙʠʪʘ 
ʧʦ   ʢʦʥʪʫʨʫ   ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ   ʫʩʪʘʥʦʚʢʠ   ʧʨʠ ʟʘʜʘʥʥʳʭ   ʩʥʠʞʝʥ- 
ʥʳʭ ʫʨʦʚʥʷʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʜʨʝʥʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ; 

ʙ)   ʦʧʨʝʜʝʣʝʥʠʝ   ʦʙʱʝʛʦ   ʢʦʣʠʯʝʩʪʚʘ    ʩʢʚʘʞʠʥ    ʚʦʜʦʧʦʥʠʟʠʪʝʣʴ- 
ʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʟʘʜʘʥʥʦʤ ʜʝʙʠʪʝ ʦʜʥʦʡ ʩʢʚʘʞʠʥʳ, ʩʦʦʪʚʝʪ- 

ʩʪʚʫʶʱʝʤʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ     ʚʳʙʨʘʥʥʦʛʦ   ʥʘʩʦʩʥʦʛʦ   ʦʙʦʨʫʜʦʚʘʥʠʷ; 
ʚ) ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʩʢʚʘʞʠʥ ʧʦ ʢʦʥʪʫʨʫ ʚʦʜʦʧʦʥʠ- 

ʟʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ   ʚ ʧʣʘʥʝ; 
ʛ)   ʦʧʨʝʜʝʣʝʥʠʝ   ʦʙʱʝʡ   ʛʣʫʙʠʥʳ   ʩʢʚʘʞʠʥʳ; 
ʜ) ʧʨʦʚʝʨʢʘ ʧʦʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʩʘʤʠʭ ʩʢʚʘ- 

ʞʠʥʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. 
ʋʢʘʟʘʥʥʳʝ ʟʘʜʘʯʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʝʰʘʪʴ ʚ ʜʚʘ ʧʨʠʝʤʘ,   ʠʩ- 

ʧʦʣʴʟʫʷ ʩʥʘʯʘʣʘ ʫʧʨʦʱʝʥʥʳʝ, ʘ ʟʘʪʝʤ ʙʦʣʝʝ ʪʦʯʥʳʝ ʤʝʪʦʜʳ ʬʠʣʴ- 
ʪʨʘʮʠʦʥʥʳʭ ʨʘʩʯʝʪʦʚ ʚʦʜʦʧʦʥʠʞʝʥʠʷ (ʩʤ. Ä 5). 
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ʈʘʩʯʝʪ  ʜʣʷ ʩ ʣ ʫ ʯ ʘ ʷ     ʧ ʦ ʜ ʜ ʝ ʨ ʞ ʘ ʥ ʠ ʷ    ʧ ʨ ʦ ʝ ʢ ʪ ʥ ʳ ʭ    ʫ ʨ ʦ ʚ - 
ʥ ʝ ʡ    ʛ ʨ ʫ ʥ ʪ ʦ ʚ  rʭ    ʚ ʦ ʜ    ʚ   ʤ ʝ ʞ ʝ ʥ ʴ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʫʩʣʦʚʠʡ 
ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ ʬʠʣʴʪʨʘʮʠʠ. ɼʝʙʠʪ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ 
ʧʨʠʥʠʤʘʝʪʩʷ   ʩʦʦʪʚʝʪʩʪʚʫʶʱ ʠʤ   ʦʧʪʠʤʘʣʴʥʦʡ    ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 
ʥʘʩʦʩʘ ʚʳʙʨʘʥʥʦʡ ʤʘʨʢʠ. ʇʨʠ ʵʪʦʤ ʫʩʣʦʚʠʠ ʚ   ʫʢʘʟʘʥʥʳʡ   ʧʝʨʠʦʜ, 
ʢʦʪʦʨʳʡ    ʷʚʣʷʝʪʩʷ    ʥʘʠʙʦʣʝʝ    ʜʣʠʪʝʣʴʥʳʤ    ʧʝʨʠʦʜʦʤ     ʚʦʜʦʧʦʥʠʞ ʝ- 
ʥʠʷ, ʢ. ʧ.ʜ. ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʙʣʠʟʢʠʤ 

ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʥʘʩʪʦʣʴʢʦ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ   ʧʦʟʚʦʣʷʶʪ   ʭʘʨʘʢʪʝʨʠ- 
ʩʪʠʢʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʯʘʩʪʦ   ʥʝ   ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ   ʚʦʟʤʦʞʥʳʤ   ʧʦʜʦʙʨʘʪʴ 
ʪʘʢʦʡ ʥʘʩʦʩ, ʦʧʪʠʤʘʣʴʥʳʡ ʥʘʧʦʨ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʧʦʨʫ, 
ʪʨʝʙʫʝʤʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʚʦʜʦʧʦʥʠʞʝʥʠʷ. ʆʙʳʯʥʦ ʵʪʦʪ ʥʘʧʦʨ ʤʝʥʝʝ 
ʦʧʪʠʤʘʣʴʥʦʛʦ. ʇʦʵʪʦʤʫ,  ʧʨʠʥʠʤʘʷ ʜʝʙʠʪ ʩʢʚʘʞʠʥʳ   ʩʦʦʪʚʝʪʩʪʚʫʶ- 
ʱʠʤ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘʩʦʩʘ, ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ 
ʦʙʝʩʧʝʯʠʪʴ   ʦʧʪʠʤʘʣʴʥʳʝ   ʫʩʣʦʚʠʷ   ʵʢʩʧʣʫʘʪʘʮʠʠ   ʚʦʜʦʧʦʥʠʟʠʪʝʣʴ- 
ʥʦʡ   ʫʩʪʘʥʦʚʢʠ.   ɺʤʝʩʪʝ   ʩ   ʪʝʤ   ʚ   ʭʦʜʝ   ʜʘʣʴʥʝʡʰʠʭ   ʨʘʩʯʝʪʦʚ    ʚ   ʪʘ- 
ʢʠʭ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞ ʥʦʩʪʴ 
ʫʚʝʣʠʯʠʪʴ    ʜʝʙʠʪ    ʩʢʚʘʞʠʥʳ,    ʪʘʢ    ʢʘʢ    ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ    ʥʘʩʦʩʘ 
ʤʦʞ ʝʪ   ʙʳʪʴ   ʫʚʝʣʠʯʝʥʘ   ʜʦ   ʧʨʝʜʝʣʴʥʦʡ.   ʉʢʚʘʞʠʥʳ,    ʥʝʦʙʭʦʜʠʤʳʝ 
ʜʣʷ ʚʦʜʦʧʦʥʠʞʝʥʠʷ ʚ ʧʝʨʠʦʜ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʫʨʦʚʥʝʡ 
ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʤʝʞʝʥʴ,  ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʫʩʪʘ- 
ʥʦʚʢʠ, ʠ ʜʣʷ ʥʠʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʝʥ ʙʳʪʴ ʨʝʰʝʥ ʚʦʧʨʦʩ 
ʨʘʮʠʦʥʘʣʴʥʦʡ ʨʘʩʩʪʘʥʦʚʢʠ. 

ʈʘʩʯʝʪ  ʜʣʷ ʩ ʣ ʫ ʯ ʘ ʷ    ʧ ʦ ʜ ʜ ʝ ʨ ʞ ʘ ʥ ʠ ʷ     ʧ ʨ ʦ ʝ ʢ ʪ ʥ ʳ ʭ    ʫ ʨ ʦ ʚ - 
ʥ ʝ ʡ    ʛ ʨ ʫ ʥ ʪ ʦ ʚ  rʭ    ʚ ʦ ʜ ʚ   ʧ ʘ ʚ ʦ ʜ ʦ ʢ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʜʣʷ 
ʫʩʣʦʚʠʡ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ  ʨʝʞʠʤʘ   ʬʠʣʴʪʨʘʮʠʠ,   ʪʘʢ   ʢʘʢ   ʛʦʨʠ- 
ʟʦʥʪʳ ʚʦʜʳ ʚ   ʨʝʢʝ   ʚ   ʵʪʦʪ   ʧʝʨʠʦʜ   ʠʟʤʝʥʷʶʪʩʷ   ʚʦ   ʚʨʝʤʝʥʠ.   ʂʨʦʤʝ 
ʪʦʛʦ,   ʜʣʷ   ʥʝʩʦʚʝʨʰʝʥʥʳʭ   ʢʦʪʣʦʚʘʥʦʚ    (Ä    2)    ʩʣʝʜʫʝʪ   ʠʤʝʪʴ    ʚ 
ʚʠʜʫ, ʯʪʦ   ʚ   ʧʘʚʦʜʦʢ   ʥʦʨʤʘ   ʦʩʫʰʝʥʠʷ   ʤʦʞʝʪ   ʙʳʪʴ   ʧʨʠʥʷʪʘ   ʥʝ- 
ʩʢʦʣʴʢʦ  ʤʝʥʴʰʝʡ, ʯʝʤ ʚ ʤʝʞʝʥʴ. ɺ ʤʝʞʝʥ ɹʧʨʦʝʢʪʥʳʝ   ʫʨʦʚʥʠ 
ʛʨʫʥʪʦʚʳʭ  ʚʦʜ ʦʙʳʯʥʦ  ʧʨʠʥʠʤʘʶʪʩʷ   ʥʘ 2 ð3 ʤ ʥʠʞʝ ʦʪʤʝʪʢʠ ʜʥʘ 
ʢʦʪʣʦʚʘʥʘ,   ʚ   ʧʘʚʦʜʦʢ ʥʦʨʤʫ ʦʩʫʰʝʥʠʷ   ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʜʦ 0 ,5 ð 1 ʤ . 

ʉ ʫʯʝʪʦʤ ʵʪʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʱʠʡ ʜʝʙʠʪ 
ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ (Qn) ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ  ʠ 
ʧʨʝʚʳʰʝʥʠʝ ʝʛʦ   ʥʘʜ   ʦʙʱʠʤ   ʜʝʙʠʪʦʤ   ʫʩʪʘʥʦʚʢʠ   (Q M)   ʜʣʷ   ʦʩʥ ʦʚ- 
ʥʦʛʦ ʨʘʩʯʝʪʥʦʛʦ ʩʣʫʯʘʷ. ʈʘʟʥʦʩʪʴ ʦʙʱʠʭ ʜʝʙʠʪʦʚ AQn = Qn ð QM 
ʦʧʨʝʜʝʣʷʝʪ  ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ   ʤʦʱʥʦʩʪʴ   ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ   ʫʩʪʘ- 
ʥʦʚʢʠ ʜʣʷ ʩʣʫʯʘʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʫʨʦʚʥʝʡ ʚ ʧʘʚʦʜʦʢ. 
ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʜʚʫʤʷ 
ʧʫʪʷʤʠ:  ʟʘ   ʩʯʝʪ   ʠʤʝʶʱʝʡʩʷ   ʚʦʟʤʦʞʥʦʩʪʠ   ʫʚʝʣʠʯʝʥʠʷ   ʨʘʩʭʦʜʦʚ 
ʥʘʩʦʩʦʚ   ʦʩʥʦʚʥʳʭ   ʩʢʚʘʞʠʥ   ʜʦ   ʧʨʝʜʝʣʴʥʦʡ   ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ,   ʘ 
ʝʩʣʠ ʵʪʦʛʦ  ʥʝʜʦʩʪʘʪʦʯʥʦ,  ʪʦ ʠ ʟʘ ʩʯʝʪ ʚʚʦʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʢʚʘ- 
ʞʠʥ. 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ  ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ   ʩʢʚʘʞʠʥ     ʦʧʨʝʜʝʣʷʝʪʩʷ   ʫʞʝ 
ʚ ʩʠʩʪʝʤʝ ʦʩʥʦʚʥʳʭ ʩʢʚʘʞʠʥ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʨʘʩ- 
ʩʪʘʚʣʝʥʥʳʭ ʥʘʠʚʳʛʦʜʥʝʡʰʠʤ ʦʙʨʘʟʦʤ ʜʣʷ ʧʝʨʠʦʜʘ ʧʦʜʜʝʨʞʘʥʠʷ 
ʧʨʦʝʢʪʥʳʭ ʫʨʦʚʥʝʡ ʚ ʤʝʞʝʥʴ. ɼʝʙʠʪ ʦʩʥʦʚʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴ- 
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ʥʳʭ ʩʢʚʘʞʠʥ ʚ ʧʘʚʦʜʦʢ ʧʨʠʥʠʤʘʝʪʩʷ   ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ  ʧʨʝʜʝʣʴ- 
ʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘʩʦʩʘ. 
ʈʘʩʯʝʪ  ʜʣʷ   ʩ ʣ ʫ ʯ ʘ ʷ   ʧ ʝ ʨ ʚ ʦ ʥ ʘ ʯ ʘ ʣ  ɹʥ ʦ ʡ   ʦ ʪ ʢ ʘ ʯ ʢ ʠ ʚʳʧʦʣ- 

ʥʷʝʪʩʷ     ʜʣʷ    ʫʩʣʦʚʠʡ     ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ   ʨʝʞʠʤʘ ʬʠʣʴʪʨʘʮʠʠ. 
ɺ ʢʦʥʮʝ ʵʪʦʛʦ   ʧʝʨʠʦʜʘ   ʧʦʥʠʞʝʥʠʝ   ʫʨʦʚʥʝʡ   ʚ   ʦʧʨʝʜʝʣʝʥʥʳʭ  ʪʦʯ- 
ʢʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʣʦʚʘʥʘ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ ʧʦʥʠʞʝʥʠʶ ʧʨʠ 
ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʬʠʣʴʪʨʘʮʠʠ ʜʣʷ ʩʣʫʯʘʷ   ʧʦʜʜʝʨʞʘʥʠʷ 
ʧʨʦʝʢʪʥʳʭ ʫʨʦʚʥʝʡ ʚ ʤʝʞʝʥʴ. 
ɺʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʝʨʚʦ- 

ʥʘʯʘʣʴʥʘʷ ʦʪʢʘʯʢʘ, ʟʘʜʘʝʪʩʷ ʠʟ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ   ʨʘʙʦʪ   ʥʘ 
ʦʩʥʦʚʘʥʠʠ   ʦʙʱʝʛʦ   ʢʘʣʝʥʜʘʨʥʦʛʦ   ʧʣʘʥʘ   ʩʪʨʦʠʪʝʣʴʩʪʚʘ.   ɽʩʣʠ    ʢ ʦʪ- 
ʣʦʚʘʥ   ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ    ʥʘʩʫʭʦ,    ʪʦ    ʦʩʫʰʝʥʠʝ    ʛʨʫʥʪʘ    ʦʧʝʨʝʞʘʝʪ 
ʝʛʦ   ʨʘʟʨʘʙʦʪʢʫ.   ɺ ʵʪʦʤ   ʩʣʫʯʘʝ,   ʘ   ʪʘʢʞʝ   ʧʨʠ   ʨʘʟʛʨʫʟʢʝ    ʥʘʧʦʨ- 
ʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʜʝʙʠʪ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʧʝʨʠʦʜ 
ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʪʢʘʯʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ 
ʟʘʚʝʨʰʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʪʢʘʯʢʠ ʚ ʟʘʜʘʥʥʳʡ   ʩʨʦʢ.   ɽʩʣʠ   ʞʝ 
ʢʦʪʣʦʚʘʥ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʧʦʩʦʙʦʤ ʛʠʜʨʦʤʝʭʘʥʠʟʘʮʠʠ, ʪʦ ʚʦʜʦ- 
ʧʦʥʠʞʝʥʠʝ    ʩʦʯʝʪʘʝʪʩʷ    ʩ     ʦʪʢʨʳʪʳʤ     ʚʦʜʦʦʪʣʠʚʦʤ    ʠʟ     ʢʦʪʣʦʚʘʥʘ. 
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʝʙʠʪ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʧʝʨʠʦʜ 
ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ   ʦʪʢʘʯʢʠ   ʦʧʨʝʜʝʣʷʝʪʩʷ   ʠʩʭʦʜʷ   ʠʟ   ʫʩʣʦʚʠʷ   ʟʘʚʝʨ- 
ʰʝʥʠʷ ʦʩʫʰʝʥʠʷ ʛʨʫʥʪʘ ʚ ʟʘʜʘʥʥʳʡ ʩʨʦʢ   ʠ ʦʙʝʩʧʝʯʝʥʠʷ   ʫʩʪʦʡʯʠ- 
ʚʦʩʪʠ ʦʪʢʦʩʦʚ ʢʦʪʣʦʚʘʥʘ ʧʨʠ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʥʠʞʝʥʠʷ ʚ ʥʝʤ 
ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. 
ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʥʝ- 

ʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʪʢʘʯʢʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʚʝʣʠʯʠʥʦʡ   ʧʨʝʚʳʰʝʥʠʷ   ʦʙʱ ʝʛʦ   ʜʝʙʠʪʘ   ʚʦʜʦʧʦʥʠʟʠʛʝʣʴʥʦʡ   ʫʩʪʘ- 
ʥʦʚʢʠ ʚ   ʧʝʨʠʦʜ   ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ   ʦʪʢʘʯʢʠ   (Q 0) ʥʘɼ ʦʙʱʠʤ   ʜʝʙʠʪʦʤ 
ʝʝ ʚ ʧʝʨʠʦʜ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʫʨʦʚʥʝʡ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʨʠ 
ʤʝʞʝʥʥʝʤ   ʛʦʨʠʟʦʥʪʝ   (Q M),   ʪ.   ʝ.    ʦʧʨʝʜʝʣ̫ʝʪʩ̫     ʚʝʣʠʯʠʥʦʡ    AQ0 = 
ð Qu ~ Q m*  ʕʪʘ   ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ    ʤʦʱʥʦʩʪʴ    ʨʝʘʣʠʟʫʝʪʩʷ    ʪʘʢ    ʞʝ, 
ʢʘʢ ʠ ʚ ʧʘʚʦʜʦʢ. ʉʨʘʚʥʠʚʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦ- 
ʧʦʥʠʟʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʚ ʧʘʚʦʜʦʢ ʠ ʚ ʧʝʨʠʦʜ ʧʝʨ- 
ʚʦʥʘʯʘʣʴʥʦʡ    ʦʪʢʘʯʢʠ,     ʠ    ʦʢʦʥʯʘʪʝʣʴʥʦ    ʚʳʙʠʨʘʝʪʩʷ     ʥʘʠʙʦʣʴʰʝʝ 
ʠʟ ʥʠʭ. 

Ä 2. ȸɎɕɎɍɆɜɎɥ ɗɘɖɔɎɘɋɑɢɓɡɛ ɐɔɘɑɔɈɆɓɔɈ ɉɎɊɖɔɘɋɛɓɎɝɋɗɐɎɛ 
ɗɔɔɖəɌɋɓɎɏ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɉɎɊɖɔɉɋɔɑɔɉɎɝɋɗɐɎɛ əɗɑɔɈɎɏ 

ʊʠʧʠʟʘʮʠʷ ʢʦʪʣʦʚʘʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ 
ʫʩʣʦʚʠʡ   ʤʦʞʝʪ   ʙʳʪʴ    ʧʨʦʚʝʜʝʥʘ    ʧʦ   ʜʚʫʤ   ʦʩʥʦʚʥʳʤ   ʥʘʧʨʘʚʣʝʥʠʷʤ: 
ʧʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʨʘʟʨʝʟʘ ʢʦʪʣʦʚʘʥʘ ʠ ʧʦ ʛʠʜʨʦ- 
ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʚ ʧʣʘʥʝ. 

ʘ. ʊʠʧʠʟʘʮʠʷ ʧʦ ʛʠʜʨʦʛʝʦʣ ʦʛʠʯʝʩʢʦʤʫ  ʩʪ ʨʦʝʥʠʶ  ʨʘʟʨʝʟʘ 
ʢʦʪ ʣʦʚʘʥʘ 

ʉʭʝʤ ʘ    1. ʉ ʦ ʚ ʝ ʨ  hʝ ʥ ʥ  rʝ ʢ ʦ ʪ ʣ ʦ ʚ ʘ ʥ  r ʚ    ʦ ʜ ʥ ʦ ʨ ʦ ʜ - 
ʥ r  ʭ    ʛ ʨ ʫ ʥ ʪ ʘ ʭ .ʉʦʚʝʨʰʝʥʥʳʤʠ     ʥʘʟʳʚʘʶʪ    ʢʦʪʣʦʚʘʥʳ,    ʜʥʦ    ʢʦʪʦ- 
ʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʜʦʫʧʦʨ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʥʪʘʤ, ʚ 
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ʢ ʦʪʦʨ ʳ ʭ ʨʘʟʨʘʙʘ ʪʳ ʚʘʝʪʩʷ ʢʦʪʣʦʚʘʥ,  ʧʨʠʯʝʤ  ʧʦʩʣ ʝʜʥʠʝ ʧʨʠʥʠʤʘ- 

ʶʪʩʷ ʦʪʥ ʦʩʠ ʪʝʣ ɹ ʥ ʦ ʦʜ ʥ ʦʨ ʦʜ ʥ r  ʤ ʠ 1 (ʨʠʩ. 1). 

ɺʦʜʦʧʦʥ ʠʟʠʪʝʣ ʴʥ ʘ ̫ ʫʩʪʘʥ ʦʚʢʘ  ʚ ʜʘʥʥʦʤ  ʩʣ ʫʯʘ ʝ ʦʙʳ ʯ ʥ ʦ ʩʦʩʪʦʠ ʪ 

ʠʟ ʩʠ ʩʪʝʤ r  ʚʦʜʦʧ ʦʥ ʠ ʟʠ ʪʝʣ ɹ ʥ r  ʭ ʩʢʚʘʞ ʠʥ,  ʦʢ ʦʥ ʪʫʨʠ ʚʘ ʶ  ɦʠ ʭ ʢ ʦʪʣ ʦ- 

ʚʘʥ. 

ʍʘ ʨ ʘ ʢ ʪʝʨ ʥ ʦ, ʯʪʦ  ʚ ʩʦʚʝʨʰ ʝʥ ʥ r  ʭ ʢʦʪʣ ʦʚʘʥ ʘ ʭ   ʩʠʩʪʝʤ ʘ   ʩʢʚʘʞ ʠʥ 

ʥʝ   ʤ ʦʞ ʝ ʪ   ʧ ʝʨʝʭʚʘ ʪʠ ʪʴ   ʚʝʩʴ  ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ  ʧ ʦʪʦʢ , ʧ ʦʩʪʫʧ ʘʶ ɦʠʡ 

ʢ ʢ ʦʪʣ ʦʚʘ ʥ ʫ, ʠ ʯʘʩʪʴ  ʝ ʛʦ ʥ ʝʠ ʟʙʝʞ ʥ ʦ ʧʨʦʨʳ ʚʘʝʪʩʷ  ʢ ʦʪʢ ʦʩʘ ʤ . ɼ ʣ ̫

ʜʦʧ ʦʣ ʥ ʠ ʪʝʣ ʴʥ ʦʛʦ  ʧʝʨʝʭʚʘʪʘ ʧʦʪʦʢʘ ʚʙʣʠʟʠ ʦʪ ʢ ʦʩʦʚ ʠʥʦʛʜʘ ʫʩʪ ʘ - 

ʥʘʚʣʠʚʘʶʪ ʝ  ɦʝ ʠ ʣ ʝʛʢ ʠ ʝ ʠʛʣʦʬ ʠʣ ɹ ʪʨʦʚʳ ʝ ʫʩʪʘ ʥ ʦʚʢ ʠ . ʆ ʜʥ ʘ ʢʦ ʠ 

ʉʢɸʘʞʠʥʳ 

 

 

 

 

 

 

 

 

 
ʵʪʠ ʫʩʪʘ ʥ ʦʚʢ ʠ ʤ ʦʛʫʪ  ʥʝ ʧʝʨʝʭʚʘʪʠʪʴ  ʚʩʝʛʦ  ʬ ʠʣ ɹ ʪʨʘʮ ʠʦʥ ʥʦʛʦ  ʧ ʦ- 

ʪʦʢ ʘ , ʠ ʯʘʩʪʴ  ʝ ʛʦ  ʚʳ ʡʜʝʪ  ʥʘ ʦʪʢ ʦʩʳ ʢʦʪʣʦʚʘʥʘ,  ʚʳʟʳʚʘʷ  ʦʧ ʣ ʳ ʚʘ - 

ʥʠʝ  ʚ   ʧ ʨʝʜʝʣ ʘ ʭ   ʫʯʘ ʩʪʢ ʘ   ʚʳʩʘʯʠʚʘʥʠʷ.  ɼ ʣʷ  ʟʘʱ ʠʪʳ   ʦʪ   ʦʧʣʳʚʘʥʠʷ 

ʚ ʧ ʨʝʜʝʣ ʘ ʭ   ʫʯʘʩʪʢʘ  ʚʳʩʘʯʠʚʘʥʠʷ  ʨ ʝʢʦʤ ʝʥ ʜʫʝʪʩʷ  ʫʢʣ ʘʜʳ ʚʘʪʴ  ʬ ʠʣ ɹ - 

ʪ ʨ ʫ ʁ  ɦ  ʫ ʁ  ʧ ʨʠ ʛʨʫʟʢʫ. ɻʨʫʥʪʦʚʘ ̫  ʚʦʜʘ, ʚʳʩʘʯʠʚʘʶʱ ʘʷʩʷ ʥʘ ʦʪʢ ʦʩʳ , 

ʜʦʣ ʞ ʥ ʘ ʙ  rʪ ɹ ʦʪʢʘʯʘʥʘ  ʠʟ ʢʦʪʣʦʚʘʥʘ  ʩ ʧ ʦʤ ʦ  ɦɹ  ʁ ʦʪʢ ʨ r  ʪʦʛʦ   ʚ ʦ - 

ʜʦʦʪʣ ʠ ʚʘ . 

ʊʘʢʠʤ ʦʙʨ ʘ ʟʦʤ , ʜʣʷ ʩʦʚʝʨ h  ʝʥ ʥ ʦʛʦ ʢʦʪʣʦʚʘʥʘ ʥ ʝʠ ʟʙʝʞ ʥ ʦ ʩ ʦ - 

ʯʝʪʘʥʠʝ  ʦʪʢ ʨ ʳ ʪʦʛʦ  ʠ ʛʣ ʫʙʠ ʥ ʥ ʦʛʦ  ʚʦʜʦʦʪʣ ʠʚʘ.  ɺ ʦʧ ʨʦʩ  ʦ   ʪʦʤ ,    ʢʘ - 

ʢ ʦʚ ʦ ʜ ʦʣ ʞ ʥ ʦ ʙ  rʪ ɹʩʦʦʪʥ ʦ  hʝʥ ʠ ʝ ʦʪʢ ʨ  rʪʦʛʦ  ʠ ʛʣ ʫʙʠ ʥ ʥ ʦʛʦ  ʚ ʦ ʜ ʦ ʦ ʪ - 

ʣʠʚʘ, ʜʦʣ ʞ ʝʥ ʨʝ hʘ ʪʴʩʷ ʥʘ    ʦʩʥʦʚʘʥʠʠ ʪʝʭʥ ʠ ʢ ʦ-ʵʢ ʦʥ ʦʤ ʠ ʯ ʝʩʢ ʠ ʭ 

ʨ ʘ ʩʯʝʪʦʚ. 

ʉ ʭ ʝʤ ʘ    2. ʅ ʝ ʩ ʦ ʚ ʝ ʨ  hʝ ʥ ʥ  rʝ ʢ ʦ ʪ ʣ ʦ ʚ ʘ ʥ  r ʚ ʦ ʜ ʥ ʦ - 

ʨ ʦ ʜ ʥ ʦ ʤ ʛ ʨ ʫ ʥ ʪ ʝ . ʅ ʝʩʦʚʝʨʰ ʝʥ ʥ r  ʤ ʠ    ʥʘʟʳʚʘʶʪ   ʢʦʪʣʦʚʘʥʳ ,    ʜʥ ʦ 

ʢ ʦʪʦʨ r  ʭ ʥʝ ʜ ʦʭʦʜ ʠ ʪ ʜ ʦ ʚʦʜʦʫʧ ʦʨ ʘ (ʨʠʩ. 2 ). 

ɼ ʣʷ  ʵʪ ʦʛʦ  ʪʠʧʘ   ʢʦʪʣ ʦʚʘ ʥ ʦʚ    ʚʦʜʦʧʦʥ ʠ ʞ ʝʥ ʠ ʝ,    ʢʘʢ   ʠ    ʚ    ʧ ʨʝʜʳ - 

ʜ ʫ  ɦʝʤ  ʩʣ ʫʯ ʘ ʝ ,   ʦʙʳ ʯ ʥ ʦ   ʦʩʫʱ ʝʩʪʚʣ ̫  ʝʪʩʷ  ʩ   ʧ ʦʤ ʦ  ɦɹ ʶ   ʩʠ ʩʪʝʤ  ʩʢ ʚ ʘ - 

ʞ ʠʥ, ʦʢ ʦʥ ʪʫʨ ʠ ʚʘ ʁ  ɦ  ʠ ʭ ʢʦʪʣ ʦʚʘʥ . 

ɺ ʙʦʣ ʴ  hʠ ʭ ʢʦʪʣ ʦʚʘ ʥ ʘ ʭ, ʨʘʟʤʝʨʳ  ʢ ʦʪʦʨʳ ʭ ʦʧ ʨ ʝʜʝʣ  ̫ʶʪʩʷ  ʩ ʦ ʪ - 

ʥʷʤʠ ʤ ʝʪʨʦʚ, ʚ ʜʦʧ ʦʣ ʥ ʝʥ ʠ ʝ ʢ ʢʦʥʪʫʨʥʦʡ ʫʩʪʘ ʥ ʦʚʢ ʝ ʠʥʦʛʜʘ ʫʩʪʨ ʘ ʠ - 

ʚʘʶʪʩʷ  ʨʷʜʳ  ʩʢʚʘʞ ʠʥ  ʚʥʫʪʨʠ ʢʦʪʣʦʚʘʥʘ*,   ʮ ʝʣ ʴʶ   ʢ ʦʪʦʨ ʳ ʭ   ʷ ʚʣ ʷ - 

ʝʪʩʷ ʫʩʢ ʦʨ ʝʥ ʠ ʝ ʚʦʜʦʧ ʦʥ ʠ ʞ ʝʥ ʠ ̫  ʚ ʧʝʨʠʦʜ ʧʝʨʚʦʥʘʯʘʣ ɹ ʥʦʡ ʦʪʢʘʯʢʠ. 

 

1 ʂ ʵʪʦʤʫ ʞʝ ʪʠʧʫ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢʦʪʣʦʚʘʥʳ ʚ ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʘʭ, ʢʦʛʜʘ 
ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʦʪʢʦʩʘ ʩʣʦʞʝʥʘ ʧʦʢʨʦʚʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʠʣʠ ʩʫʧʝʩʷʤʠ ʩʨʘʚʥʠ- 
ʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ. 
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ʆʜʥʘʢʦ ʥʘʣʠʯʠʝ ʵʪʠʭ   ʨʷʜʦʚ   ʩʠʣʴʥʦ   ʫʩʣʦʞʥʷʝʪ  ʫʩʣʦʚʠʷ   ʧʨʦʠʟ- 
ʚʦʜʩʪʚʘ ʨʘʙʦʪ ʧʦ ʚʳʝʤʢʝ ʢʦʪʣʦʚʘʥʘ ʠ ʧʦʪʦʤʫ ʢ   ʠʭ   ʫʩʪʨʦʡʩʪʚʫ 
ʩʣʝʜʫʝʪ ʧʨʠʙʝʛʘʪʴ ʪʦʣʴʢʦ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ. 
ʉʭʝʤ ʘ 3.     ʂ ʦ ʪ ʣ ʦ ʚ ʘ ʥ ʳ ,       ʧ ʨ ʦ ʨ ʝ ʟ ʘ ʝ ʤ ʳ ʝ       ʤ ʘ ʣ ʦ ʧ ʨ ʦ ʥ ʠ - 

ʮ ʘ ʝ ʤ ʳ ʤ ʠ ʧ ʨ ʦ ʩ ʣ ʦ ʷ ʤ ʠ . ɼʦʚʦʣʴʥʦ  ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʫʩʣʦʚʠʷ, 
ʢʦʛʜʘ ʦʪʢʦʩʳ ʢʦʪʣʦʚʘʥʘ, ʨʘʩʧʦʣʘʛʘʝʤʦʛʦ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʧʝʩʯʘʥʳʭ 

ʉʢʚʘʞʠʰ 

 

 

 

 

 

 

 

 
 

ȶɎɗ. 2. 

ʛʨʫʥʪʘʭ, ʧʨʦʨʝʟʘʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʧʨʦʥʠʮʘʝʤʳʤ ʧʨʦʩʣʦʝʤ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʛʣʠʥʠʩʪʳʤʠ ʠʣʠ ʠʣʦʚʘʪʳʤʠ ʛʨʫʥʪʘʤʠ (ʨʠʩ. 3). 
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʧʦʪʦʢ,   ʧʦʩʪʫʧʘʶʱʠʡ   ʢ   ʢʦʪʣʦ- 

ʚʘʥʫ, ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʧʦʪʦʢʘ ð ʚʝʨʭʥʝʛʦ  ʠ ʥʠʞʥʝʛʦ  ʛʦʨʠʟʦʥʪʦʚ, 
ʧʨʠʯʝʤ ʤʝʞʜʫ ʦʙʦʠʤʠ ʧʦʪʦʢʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʭʨʘʥʷʝʪʩʷ ʛʠʜ- 
ʨʘʚʣʠʯʝʩʢʘʷ ʩʚʷʟʴ   ʯʝʨʝʟ   ʤʘʣʦʧʨʦʥʠʮʘʝʤʳʡ   ʧʨʦʩʣʦʡ.   ʋʩʣʦʚʠʷ   ʚ 
ʚʝʨʭʥʝʤ  ʛʦʨʠʟʦʥʪʝ ʦʢʘʟʳʚʘʶʪʩʷ ʙʣʠʟʢʠʤʠ ʢ ʫʩʣʦʚʠʷʤ ʩʦʚʝʨʰ ʝʥ- 

ʉʢʚʘʞʠʥʳ 
ʀʛʣʦʬʠʣʴʪʨʳ 

 
ʂʨʠʚʳʝt 

ʜʝʧʨʝʩʩʠʠ 

ʥʦʛʦ ʢʦʪʣʦʚʘʥʘ (ʨʠʩ. 1),   ʘ   ʫʩʣ ʦ- 
ʚʠʷ ʚ ʥʠʞʥʝʤ ʛʦʨʠʟʦʥʪʝ ʦʢʘʟʳ- 
ʚʘʶʪʩʷ ʙʣʠʟʢʠʤʠ ʢ ʫʩʣʦʚʠʷʤ ʥʝ- 
ʩʦʚʝʨʰ ʝʥʥʦʛʦ  ʢʦʪʣʦʚʘʥʘ   (ʨʠʩ.   2). 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʚʦʜʦʧʦ- 
ʥʠʞʝʥʠʝ     ʚ    ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ 
ʦʙʳʯʥʦ ʦʩʫʱ ʝʩʪʚʣʷʝʪʩʷ ʩ ʧ ʦ- 
ʤʦʱʴʶ ʢʦʤʙʠʥʘʮʠʠ ʣʝʛʢʠʭ ʠʛʣʦ- 
ʬʠʣʴʪʨʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʩ ʬʠʣʴ- 
ʪʨʫʶʱʝʡ   ʧʨʠʛʨʫʟʢʦʡ,    ʫʣʦʞʝʥʥʦʡ 
ʚ ʧʨʝʜʝʣʘʭ  ʚʳʩʘʯʠʚʘʥʠʷ ʥʘ   ʦʪ- 
ʢʦʩʳ    ʢʦʪʣʦʚʘʥʘ, ʘ   ʚʦʜʦʧʦʥʠʞʝʥʠʝ 
ʚ ʥʠʞʥʝʤ ʩʣʦʝ ð ʩ ʧʦʤʦʱ ɹ  ʁʩʠ- 

ʩʪʝʤʳ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʧʦ ʢʦʥʪʫʨʫ 
ʢʦʪʣʦʚʘʥʘ. 

ʅʝʢʦʪʦʨʫʶ ʩʧʝʮʠʬʠʢʫ ʚ ʚʦʜʦʧʦʥʠʞʝʥʠʝ ʟʜʝʩʴ ʚʥʦʩʠʪ ʥ ʝʦʙʭʦ- 
ʜʠʤʦʩʪʴ ʦʩʫʰʝʥʠʷ   ʤʘʣʦʧʨʦʥʠʮʘʝʤʦʛʦ   ʧʨʦʩʣʦʷ,   ʛʨʫʥʪʳ   ʢʦʪʦʨʦʛʦ 

ʦʙʳʯʥʦ   ʚ   ʚʦʜʦʥʘʩʳʱʝʥʥʦʤ   ʩʦʩʪʦʷʥʠʠ    ʦʙʣʘʜʘʶʪ   ʤʘʣʦʡ    ʧʨʦʯʥʦʩʪʴʶ, 
ʘ ʚ ʚʦʟʜʫʰ ʥʦ-ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ ʜʝʨʞʘʪ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʪʳʝ ʦʪʢʦʩʳ. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ,  ʯʪʦʙʳ ʜʦ 

ʧʨʦʭʦʜʢʠ   ʤʘʣʦʧʨʦʥʠʮʘʝʤʦʛʦ   ʧʨʦʩʣʦʷ    ʚʦʜʦʧʦʥʠʞʝʥʠʝ    ʚ    ʥʠʞʥʝʤ 
ʩʣʦʝ ʜʦʩʪʠʛʣʦ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ   ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ   ʧʦʪʦʢʘ   ʚʙʣʠʟʠ 
ʦʪʢʦʩʘ ʢʦʪʣʦʚʘʥʘ ʟʘ ʧʨʝʜʝʣʳ ʤʘʣʦʧʨʦʥʠʮʘʝʤʦʛʦ ʧʨʦʩʣʦʷ. 
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ʉ ʭʝʤ ʘ   4. ɺ ʦ ʜ ʦ ʧ ʦ ʥ ʠ ʞ ʝ ʥ ʠ ʝ ʚ    ʜ ʚ ʫ ʭ ʩ ʣ ʦ ʡ ʥ ʦ ʡ ʩ ʨ ʝ ʜ ʝ 

(ʨʠ ʩ. 4 ). ɺ ʜʘʥʥʦʤ  ʩʣ ʫʯ ʘ ʝ   ʚʦʜʦʧ ʦʥ ʠ ʞ ʝʥ ʠ ʝ   ʜ ʦʣ ʞ ʥ ʦ   ʙ  rʪʴ   ʦ ʩ ʫ ɦ  ʝ - 

ʩʪʚ ʣ ʝʥ ʦ   ʚ ʚʝʨ ʭʥ ʝʤ   ʩʣ ʘ ʙʦʧ ʨʦʥ ʠ ʜʘ ʝʤ ʦʤ   ʩʣ ʦʝ   ʥ ʝʙʦʣ ɹ  hʦʡ   ʤ ʦ  ɦʥ ʦʩʪʠ , 

ʧ ʦʜʩʪʠʣ ʘ ʝʤ r  ʤ    ʟʥ ʘ ʯʠ ʪʝʣ ɹ ʥ ʦ    ʙʦʣ ʝʝ ʚʦʜʦʦʙʠʣ ɹ ʥ r  ʤ ʥʘʧʦʨʥʳʤ ʛ ʦʨ ʠ - 

ʟʦʥ ʪʦʤ . ʂ ʪʘ ʢ ʦʛʦ ʨʦʜʘ ʩʭ ʝ ʤ ʝ ʧ ʨʠʚʦʜʷ ʪʩʷ ʩʣ ʫʯʘʠ, ʢ ʦʛʜʘ ʚ ʦʜ ʦʧ ʦ- 

ʥ ʠʞ ʝʥʠʝ  ʜʦʣ ʞ ʥ ʦ   ʦʩʫ ɦ  ʝʩʪʚ ʣ ̫  ʪ ɹʩʷ   ʚ ͎͙͙ͫͯͤͫͭͦͣ͡ ʠʣʠ ʩʫʧ ʝʩʯ ʘ ʥ ʦʤ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
ʧ ʦʢ ʨʦʚ ʥ ʦʤ ʩʣ ʦʝ,  ʧ ʦʜ ʢ ʦʪʦʨ r  ʤ ʨʘʩʧʦʣ ʘʛʘʝʪʩʷ   ʚʦʜʦʥ ʦʩʥ r  ʡ   ʧ ʝʩʯ ʘ - 

ʥʳʡ    ʛʦʨ ʠ ʟʦʥ ʪ ,   ʘ ʪʘ ʢ ʞ ʝ   ʢʦʛʜʘ   ʧʝʩʯʘʥʳʡ  ʩʣʦʡ,  ʚ    ʢ ʦʪʦʨ ʦʤ    ʧ ʨ ʦʠ ʩ- 

ʭʦʜ ʠ ʪ ʚʦʜʦʧ ʦʥ ʠ ʞ ʝʥ ʠ ʝ, ʧ ʦʜʩʪʠʣ ʘ ʝʪʩʷ ʛʨʘʚʝʣ ʠʩʪʳ ʤ ʛʦʨ ʠ ʟʦʥ ʪʦʤ ʠʣʠ 

ʚʦʜʦʦʙʠ ʣ ɹ ʥ r  ʤ ʩʣ ʦʝʤ ʩʢʘʣ ɹ ʥ r  ʭ ʛʨʫʥ ʪʦʚ. 

ɺ ʵʪʠ ʭ   ʩʣ ʫʯ ʘ ̫  ʭ    ʚʦʜʦʧ ʦʥ ʠ ʞ ʝʥ ʠ ʝ    ʦʙʳ ʯ ʥ ʦ    ʫʩʪʨʘ ʠ ʚʘ ʝʪʩʷ   ʢʘʢ   ʩ 

ʧ ʦʤ ʦ  ɦ  ɹʁ     ʚʦʜʦʧ ʦʥ ʠ ʟʠ ʪʝʣ ɹ ʥ r  ʭ    ʩʢʚʘʞ ʠʥ,    ʫʩʪʘʥ ʘʚʣ ʠ ʚʘ ʝʤ r  ʭ    ʚ    ʥʘ- 

ʧ ʦʨʥ ʦʤ ʛʦʨ ʠ ʟʦʥ ʪʝ,   ʪʘ ʢ   ʠ   ʩ   ʧ ʦʤ ʦ  ɦʴʶ   ʣ ʝʛʢ ʠ ʭ   ʠ ʛʣ ʦʬ ʠ ʣ ʴʪʨ ʦʚʳ ʭ 

ʫʩʪʘ ʥ ʦʚʦʢ ,     ʫʩʪʘ ʥ ʘ ʚʣ ʠ ʚʘ ʝʤ r  ʭ     ʚ     ʚʝʨʭʥʝʤ    ʩʨʘ ʚʥ ʠ ʪʝʣ ɹ ʥ ʦ     ʩʣ ʘ ʙ ʦ- 

ʧ ʨʦʥ ʠ ʜ ʘ ʝʤ ʦʤ ʩʣ ʦʝ. 

ʉ ʭʝʤ ʘ   5. ɺ ʦ ʜ ʦ ʧ ʦ ʥ ʠ ʞ ʝ ʥ ʠ ʝ ʚ ʥ ʘ ʧ ʦ ʨ ʥ  rʭ ʛ ʦ ʨ ʠ ʟ ʦ ʥ - 

ʪ ʘ ʭ (ʨ ʠ ʩ. 5 ). ʇ ʨʠ ʨʘʩʧʦʣ ʦʞ ʝʥ ʠ ʠ   ʥʘʧʦʨʥʳʭ  ʚʦʜ ʦʥ ʦʩʥ r  ʭ   ʛʦʨ ʠ ʟ ʦʥ - 

ʪʦʚ ʚʙʣ ʠʟʠ ʜʥʘ ʢʦʪʣ ʦʚʘʥ ʘ ʤ ʦʞ ʝʪ  ʚʦʟʥʠʢʥʫʪʴ ʦʧ ʘ ʩʥ ʦʩʪʴ  ʚ ʟ ʚ ʝ ʰ ʠ - 

ʚʘʥʠʷ ʜʥʘ ʢʦʪʣ ʦʚʘʥ ʘ ʟʘ ʩʯ ʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʟʙʳ ʪʦʯ ʥ ʦʛʦ ʛʠ ʜ ʨ ʦʜ ʠ - 

ʥ ʘ ʤ ʠ ʯ ʝʩʢ ʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʥʘʧʦʨʥʦʤ  ʛʦʨʠ ʟʦʥ ʪʝ.  ɺ ʵʪʦʤ  ʩʣ ʫʯ ʘ ʝ ʧ ʨʠ - 

ʭʦʜ ʠ ʪʩʷ  ʠʜʪʠ  ʥʘ   ʫ ʩʪʨ ʦʡ ʩʪʚ ʦ    ʚʦʜʦʧʦʥ ʠ ʟʠ ʪʝʣ ɹ ʥ r  ʭ    ʩʢʚʘʞ ʠʥ   ʚ    ʥ ʘ - 

ʧ ʦʨʥ ʦʤ   ʛʦʨ ʠ ʟʦʥ ʪʝ   ʜʣʷ  ʨʘ ʟʛʨʫʟʢʠ   ʝʛʦ   ʦʪ   ʠ ʟʙʳ ʪʦʯ ʥ ʦʛʦ   ʜʘ ʚʣ ʝʥʠʷ. 

ɺ ʩʦʦʪʚ ʝʪʩʪʚ ʠ ʠ    ʩʦ    ʩʚʦʠ ʤ    ʥʘʟʥʘʯʝʥʠʝʤ  ʪʘʢʠʝ   ʩʢ ʚʘʞ ʠʥʳ   ʦʙʳ ʯ ʥ ʦ 

ʥ ʘ ʟ rʚʘʶʪʩʷ ʨʘ ʟʛʨʫʟʦʯʥ r  ʤ ʠ . 
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ʉ ʭʝʤ r  ʨʘʩʧʦʣʦʞ ʝʥʠʷ ʨ ʘ ʟʛʨʫʟʦʯ ʥ r  ʭ ʩʢʚʘʞ ʠʥ ʧʨʠʥʠʤʘʶʪʩʷ  ʪ ʘ - 

ʢʠʤʠ  ʞ ʝ,   ʢʘʢ  ʠ ʜʣʷ  ʚʦʜʦʧ ʦʥ ʠ ʟʠ ʪʝʣ ɹ ʥ r  ʭ  ʩʢʚʘʞ ʠʥ, ʪ. ʝ. ʢʘʢ ʧʨʘ- 

ʚʠʣʦ,  ʧʦ  ʢ ʦʥ ʪʫʨ ʫ   ʢʦʪʣ ʦʚʘʥ ʦʚ.   ʇ ʨʠ   ʤʘʣʦʡ   ʚ ʦʜ ʦʧ ʨ ʦʚ ʦʜ ʠ ʤ ʦʩʪʠ   ʥ ʘ - 

ʧ ʦʨʥ r  ʭ ʛʦʨʠ ʟʦʥ ʪʦʚ ʚ ʧ ʨʦʮ ʝʩʩʝ  ʧ ʨ ʦʭʦʜ ʢ ʠ ʢ ʦʪʣ ʦʚʘ ʥ ʦʚ ʠʥʦʛʜʘ  ʧ ʨʠ - 

ʭʦʜ ʠ ʪʩʷ   ʫʩʠʣ ʠʚʘʪʴ   ʢʦʥ ʪʫʨʥ r  ʝ    ʩʭʝʤ r  ʨʷʜʘʤʠ   ʩʢʚʘʞ ʠʥ ʚʥʫʪʨʠ 

ʢʦʪʣ ʦʚʘʥ ʘ . ʆʜʥ ʘʢʦ ʪʘ ʢ ʦʝ ʨʝ hʝʥ ʠ ʝ ʤ ʦʞ ʝ ʪ ʧʨʠʤʝʥʷ ʪʴʩʷ ʣ ʠ  hɹ  ʢʘʢ 

ʢʨʘʡʥʝʝ,  ʪʘʢ  ʢʘʢ   ʦʥ ʦ   ʟʥʘ ʯʠʪʝʣ ɹ ʥʦ  ʫʩʣ ʦʞ ʥ ̫  ʝ ʪ ʧ ʨʦʠ ʟʚʦʜʩʪʚʦ  ʨ ʘ ʙʦʪ 

ʚ ʢʦʪʣ ʦʚʘ ʥ ʝ. 

ʇʨʠ  ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ  ʩʠʩʪʝʤ r    ʨ ʘ ʟʛʨ ʫʟʦʯ ʥ r  ʭ    ʩʢ ʚʘʞ ʠʥ   ʩʣ ʝ ʜ ʫ ʝ ʪ 

ʧ ʨ ʝʞ ʜ ʝ ʚ ʩʝʛʦ ʦʙʨʘʪʠ ʪ ɹʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯ ʪʦʙʳ ʵʪʘ ʩʠ ʩʪʝʤ ʘ ʦ ʙ ʝ ʩ - 
ʧʝʯʠʚʘʣʘ  ʨ ʘ ʟʛʨ ʫʟʢ ʫ ʛʦʨʠ ʟʦʥ ʪʘ ʚ ʪ ʝ - 

ʉʢʜʘʞʠʥʳ ʙʝʟʥʘʧʦʨʥʦʛʦ ʛʦʨʠʟʦʥʪʘ 

. ʈʘʟʛʨʫʟʦʯʥʳʝ 
ʉʢʚʘʞʠʥʳ 

 

 

 

 

 

 

 

 

 

ȶɎɗ. 5. 

ʯʝʥʠʝ   ʧ ʨʠ ʝʤ ʣ ʝʤ ʦʛʦ  ʚʨʝʤʝʥ ʠ,  ʢ ʦ ʪ ʦ - 

ʨ ʦʝ ʦʧ ʨʝʜʝʣ  ̫ʝʪʩʷ ʫʧ ʨʫʛʠ ʤ ʠ ʩʚ ʦʡ - 

ʩʪʚʘʤʠ  ʛʨ ʫʥ ʪʦʚ  (ʩʤ . Ä   16 ʠ ʧ ʨʠ ʣ ʦ- 

ʞ ʝʥ ʠ ʝ 3 ). ɸʥʘʣʠʟ ʨʘ ʙʦʪʳ ʢ ʨʫʧ ʥ  rʭ 

ʚʦʜʦʧ ʦʥ ʠ ʟʠ ʪʝʣ ɹ ʥ r  ʭ  ʫʩʪʘ ʥ ʦʚʦʢ ʧ ʦʢ ʘ - 

ʟ rʚʘʝʪ, ʯ ʪʦ ʜʘ ʞ ʝ ʜʣʷ  ʧʝʩʯʘʥ  rʭ ʛ ʦ - 

ʨʠ ʟʦʥ ʪʦʚ  ʚʨʝʤ ʷ   ʨʘ ʟʛʨʫʟʢʠ   ʤ ʦʞ ʝʪ 

ʙ  rʪ ɹʩʫ ɦʝʩʪʚʝʥ ʥ r  ʤ . 

ɹ ʦʣ ɹ  hʦʝ ʟʥʘʯʝʥ ʠʝ ʚ ʵʪʠ ʭ ʫ ʩ ʣ ʦ - 

ʚʠʷʭ  ʤ ʦʞ ʝʪ   ʠʤʝʪʴ   ʧʝʨʝʪʝʢʘ ʥ ʠ ʝ   ʠʟ 

ʥ ʠ ʞ ʝʣ ʝʞ ʘ ɦ  ʠ ʭ ʠ ʦʩʦʙʝ ʥ ʥ ʦ   ʠʟ ʚ r  h  ʝ- 

ʣ ʝʞ ʘ ɦ  ʠ ʭ   ʛʦʨ ʠ ʟʦʥ ʪʦʚ,   ʢ ʦʪʦʨ ʦʝ   ʤ ʦ- 

ʞ ʝʪ ʨ ʝʟʢ ʦ ʠʟʤʝʥ ʷ ʪʴ ʭʘ ʨʘ ʢ ʪʝʨ ʧʠʪʘ- 

ʥʠʷ ʥ ʘ ʧ ʦʨ ʥ ʦʛʦ ʛʦʨʠ ʟʦʥ ʪʘ ʧʨʠ ʨ ʘ ʙʦʪʝ 

ʚʦʜʦʧ ʦʥ ʠ ʞ ʝʥ ʠ ̫  . 

ʆʪʢʘʯʢʘ ʠʟ ʨ ʘ ʟʛʨʫʟʦʯʥ r  ʭ ʩʢʚʘʞ ʠʥ ʦʙʳ ʯ ʥ ʦ ʚʝʜʝʪʩʷ ʩ ʧ ʦʤ ʦ  ɦɹ  ʁ  

ʘʨʪʝʟʠ ʘʥ ʩʢ ʠʭ  ʥ ʘʩʦʩʦʚ.  ʆʜʥʘʢʦ  ʧʨʠ   ʤʘʣʦʡ ʚʦʜ ʦʦʙʠ ʣ ɹ  ʥ ʦʩʪʠ ʛ ʦʨ ʠ - 

ʟʦʥʪʘ  ʥ ʘʩʦʩʳ  ʠʩʧʦʣ ɹ ʟʫʶʪʩʷ  ʥʝʨʘ ʮʠʦʥʘ ʣ ɹ ʥʦ,  ʠ   ʟʜ ʝʩʴ   ʤ ʦʞ ʝʪ   ʙ  rʪ ɹ

ʮ ʝʣ ʝʩʦʦʙʨ ʘ ʟʥ r  ʤ ʧʨʠʤʝʥʝʥʠʝ  ʩʘ ʤ ʦʠ ʟʣ ʠ ʚʘʶʱ ʠ ʭʩʷ ʩʢʚʘʞ ʠʥ  ʩ ʠʟʣʠ- 

ʚʦʤ ʚʦʜʳ ʚ ʢʦʪʣʦʚʘʥ. 

ʙ.   ʊ ʠ ʧ ʠ ʟʘʮ ʠ ̫    ʧʦ  ʛʠ ʜʨ ʦʛʝʦʣ ʦʛʠ ʯ ʝʩʢ ʠ ʤ    ʫʩʣ ʦʚ ʠ ̫  ʤ   ʚ ʧ ʣ ʘ ʥ ʝ 1 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣ ʦʚʠʡ ʥʘ ʚʥʝʰ ʥʠʭ ʙʦʢ ʦʚ r  ʭ ʛʨʘʥʠʮʘʭ ʚ ʦ - 

ʜ ʦʥ ʦʩʥ ʦʛʦ  ʧʣʘʩʪʘ,  ʚ ʢ ʦʪʦʨ ʦʤ ʨʘʟʤ ʝ  ɦʘ ʝʪʩʷ  ʢ ʦʪʣ ʦʚʘ ʥ ,   ʠ ʛʝ ʦʤ ʝ ʪʨ ʠ - 

ʯ ʝʩʢ ʦʡ ʬ ʦʨʤʳ  ʵʪʠʭ  ʛʨʘʥʠʮ  ʤ ʦʞ ʥ ʦ ʚ  rʜʝʣ ʠʪʴ  ʩʣ ʝʜ ʫ  ʁ  ɦʠ ʝ ʨ ʘ ʩʯ ʝʪ- 

ʥʳʝ ʩʭʝʤ r  . 

ʉ ʭʝʤ ʘ   1. ʂ ʦ ʪ ʣ ʦ ʚ ʘ ʥ ʚ ʥ ʝ ʦ ʛ ʨ ʘ ʥ ʠ ʯ ʝ ʥ ʥ ʦ ʤ ʧ ʣ ʘ ʩ ʪ ʝ . 

ʇ ʣ ʘʩʪ  ʤ ʦʞ ʥ ʦ   ʨʘʩʩʤʘʪʨʠʚʘʪʴ,  ʢʘʢ   ʥ ʝʦʛʨʘʥʠʯʝʥ ʥʳ ʡ, ʝʩʣʠ ʚʣʠʷʥʠʝ 

ʚʦʜʦʧ ʦʥ ʠ ʟʠ ʪʝʣ ɹ ʥ ʦʡ    ʫʩʪʘʥ ʦʚʢʠ   ʧ ʨʘ ʢʪʠʯʝʩʢʠ   ʥʝ    ʜ ʦʩʪʠ ʛʘ ʝʪ   ʢ ʘ ʢʠʭ- 

ʣ ʠ ʙʦ ʛʨʘʥʠʮ  ʧʣʘʩʪʘ.   ʊ ʘ ʢ ʦʛʦ   ʨʦʜʘ   ʫʩʣ ʦʚʠ ̫    ʚʩʪʨ ʝʯ ʘ ʁ  ʪʩʷ  ʩʨʘ ʚʥ ʠ- 

ʪʝʣ ɹ ʥ ʦ ʨ ʝʜʢ ʦ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨ ʘ ʟʨʘ ʙʦʪʢ ʝ ʥ ʝʙʦʣ ɹ  hʠ ʭ ʢ ʦʪʣ ʦʚʘ ʥ ʦʚ, 

ʨʘʩʧʦʣ ʘ ʛʘ ʝʤ r  ʭ ʚʜʘʣʠ ʦʪ ʨʝʢ ʠʣʠ ʢ ʘ ʢ ʠ ʭ-ʣ ʠ ʙʦ ʜ ʨ ʫʛʠ ʭ ʚ ʦʜ ʦʝʤ ʦʚ . 

 
1 ȵɖɎ ɗɔɗɘɆɈɑɋɓɎɎ ɓɆɗɘɔɥɟɋɉɔ ɖɆɍɊɋɑɆ ɎɗɕɔɑɢɍɔɈɆɓɆ ɘɎɕɎɍɆɜɎɥ ɉɎɊɖɔɉɋɔ- 

ɑɔɉɎɝɋɗɐɎɛ əɗɑɔɈɎɏ Ɋɑɥ ɜɋɑɋɏ ɖɆɗɝɋɘɆ ɣɐɗɕɑəɆɘɆɜɎɔɓɓɡɛ ɍɆɕɆɗɔɈ ɕɔɊɍɋɒɓɡɛ 
ɈɔɊ, ɗɔɗɘɆɈɑɋɓɓɆɥ Ⱥ. Ȳ. ȧɔɝɋɈɋɖɔɒ  [ȱ. 9]. 
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ɺ ʪʘʢʠʭ  ʩʣ ʫʯʘ ʷ ʭ ʧʠʪʘʥʠʝ   ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʳʭ   ʫʩʪʘ ʥ ʦʚʦʢ   ʤ ʦ- 

ʞ ʝʪ ʦʩʫʱ ʝʩʪʚʣ ʷ ʪʴʩʷ ʟʘ ʩʯʝʪ ʥʝʫʩʪʘʥʦʚʠʚʰ ʝʡʩʷ ʬʠʣʴʪʨʘʮʠʠ, ʧ ʝ- 

ʨʝʪʝʢʘʥʠʷ ʠʟ ʩʦʩʝʜʥ ʠ ʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʠʥʬʠʣʴʪʨʘʮʠʠ. 

ʉ ʭʝʤ ʘ    2.    ʂ ʦ ʪ ʣ ʦ ʚ ʘ ʥ ʚ    ʧ ʦ ʣ ʫ ʦ ʛ ʨ ʘ ʥ ʠ ʯ ʝ ʥ ʥ ʦ ʤ ʧ ʣ ʘ ʩ ʪ ʝ . 

ʇ ʦʣʫʦʛʨʘʥʠʯʝʥʥʳʤ ʥʘʟʳʚʘʝʪʩʷ ʧʣʘʩʪ, ʦʛʨʘʥʠʯʝʥʥʳʡ  ʩ ʦʜʥʦʡ  ʩʪ ʦ - 

ʨʦʥʳ    ʥ ʝʢʦʪʦʨʳ ʤ    ʢʦʥ ʪʫʨʦʤ    ʧʠʪʘʥʠʷ,    ʢʦʪʦʨʳʡ    ʚʙʣʠʟʠ     ʢʦʪʣʦʚʘʥʘ 

ʤ ʦʞ ʝʪ ʙʳʪʴ ʧʨʠʥʷʪ ʧʨʷʤʦʣʠʥʝʡʥʳʤ. ɼ ʦʚʦʣ ɹ ʥʦ ʯʘʩʪʦ ʢ ʪʘʢʦʡ ʩʭʝʤ ʝ 

 

 

 

 

 

 

 

 

ȶɎɗ. 6. 
 

ʧʨʠʚʦʜʷʪʩʷ ʤʝʣʢʠʝ ʠ ʩʨʝʜʥʠʝ ʢʦʪʣʦʚʘʥʳ (ʚʦʜʦʧʦʥ ʠʟʠʪʝʣ ʴʥ ʳ ʝ ʫ ʩ - 

ʪʘʥʦʚʢʠ),  ʨʘʩʧʦʣʘʛʘʝʤʳʝ  ʥʘ ʙʝʨ ʝʛʫ  ʨʝʢʠ ʠ   ʧʦʣʫʯʘʶʱ ʠʝ   ʦʪ   ʨʝʢʠ 

ʦʩʥ ʦʚʥ ʦʝ ʧʠʪʘʥʠʝ (ʨʠʩ. 6 ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʪʘʢʠʝ ʢʦʪʣʦʚʘʥʳ ʠʥʦʛʜʘ 

ʥʘʟʳʚʘʶʪ ʙʝʨʝʛʦʚʳ ʤ ʠ . 

 

 

 

 

 

 

 

 

 

 

 

ȶɎɗ. 7, 
 

ʋʩʣʦʞ ʥʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʧʦʣʫʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʣʘʩʪʘ ʷʚʣ ʷʝʪʩʷ 

ʩʭʝʤ ʘ ʧʣʘʩʪʘ ʚ ʫʛʣ ʫ ʤ ʝʞ ʜʫ ʜʚʫʤʷ ʢʦʥʪʫʨʘʤʠ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʘ  ̫

ʚʦʟʥʠʢʘʝʪ,  ʢʦʛʜʘ  ʢʦʪʣʦʚʘʥ   ʨʘʩʧʦʣʘʛʘʝʪʩʷ  ʚ ʟʦʥʝ  ʩʣʠʷʥʠʷ   ʜ ʚ ʫʭ 

ʨʝʢ. 

ɹʣʠʟʢʦʡ ʢ ʥʝʡ ʷʚʣʷʝʪʩʷ ʩʭʝʤʘ ʧʣʘʩʪʘ ʚ ʫʛʣ ʫ, ʦʛʨʘ ʥ ʠʯʝʥ ʥ ʦʛʦ 

ʧʨʷʤʦʣʠʥʝʡʥʳʤ ʢʦʥ ʪʫʨʦʤ ʧʠʪʘʥʠʷ (ʨʝʢʦʡ) ʠ ʥʝʧʨʦʥʠʮʘʝʤʦʡ  ʛʨ ʘ - 

ʥʠʮʝʡ  (ʨʠʩ.  7 ).   ʊʘʢʘʷ  ʩʭʝʤ ʘ   ʤʦʞ ʝʪ   ʚʩʪʨʝʪʠʪʴʩʷ,  ʥʘʧʨʠʤʝʨ,  ʚ ʪʝʭ 

ʩʣ ʫʯʘ ʷ ʭ, ʢʦʛʜʘ ʚʙʣʠʟʠ  ʢʦʪʣʦʚʘʥʘ  ʨʝʢʘ ʧʝʨʝʩʝʢʘʝʪ ʩʙʨ ʦʩ,  ʟʘʤʳ- 

ʢʘʶʱ ʠʡ ʚʦʜʦʥʦʩʥʳ ʡ ʛʦʨʠʟʦʥʪ. 
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ʉʭʝʤ ʘ   3. ʂ ʦ ʪ ʣ ʦ ʚ ʘ ʥ ʚ    ʢ ʨ ʫ ʛ ʦ ʚ ʦ ʤ ʧ ʣ ʘ ʩ ʪ ʝ , ʦ ʛ ʨ ʘ ʥ ʠ - 
ʯ ʝ ʥ ʥ ʦ ʤ    ʢ ʦ ʥ ʪ ʫ ʨ ʦ ʤ    ʧ ʠ ʪ ʘ ʥ ʠ ̫  . ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʢʦʥʪʫʨʳ 
ʧʠʪʘʥʠʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩ   ʨʘʟʥʳʭ   ʩʪʦʨʦʥ   ʦʪ   ʢʦʪʣʦʚʘʥʘ,   ʘ   ʨʘʟʤʝʨʳ 
ʧʣʘʩʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʨʘʟʤʝʨʦʚ ʢʦʪʣʦʚʘʥʘ,   ʨʝʘʣʴʥʳʡ   ʢʦʥʪʫʨ 
ʧʠʪʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥ ʢʨʫʛʦʚʳʤ. 
ʉʭʝʤ ʘ    4. ʂ ʦ ʪ ʣ ʦ ʚ ʘ ʥ ʚ  ʧ ʦ ʣ ʦ ʩ ʦ ʚ ʦ ʤ ʧ ʣ ʘ ʩ ʪ ʝ . ɺ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ  ʚʦʜʦʥʦʩʥʳʡ  ʧʣʘʩʪ, ʚ    ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʘʝʪʩʷ 
ʢʦʪʣʦʚʘʥ,    ʦʛʨʘʥʠʯʝʥ    ʚ     ʧʣʘʥʝ     ʧʨʠʤʝʨʥʦ     ʧʘʨʘʣʣʝʣʴʥʳʤʠ     ʛʨʘʥʠ- 
ʮʘʤʠ, ʵʪʦʪ ʧʣʘʩʪ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʣʦʩʦʚʦʡ. 
ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʘʜʘʯʘʤ ʚʦʜʦʧʦʥʠʞʝʥʠʷ ʧʦʣʦʩʦʚʦʡ ʧʣʘʩʪ 

ʚʩʪʨʝʯʘʝʪʩʷ   ʚ ʜʚʫʭ  ʦʩʥʦʚʥʳʭ    ʚʘʨʠʘʥʪʘʭ,    ʦʧʨʝʜʝʣʷʝʤʳʭ   ʫʩʣʦʚʠ- 
ʷʤʠ ʥʘ ʛʨʘʥʠʮʘʭ. 
ʇ ʝ ʨ ʚ ʳ ʡ ʚ ʘ ʨ ʠ ʘ ʥ ʪ (ʨʠʩ. 8), ʢʦʛʜʘ ʦʙʝ ʛʨʘʥʠʮʳ ʧʣʘʩʪʘ ʷʚʣʷʶʪʩʷ 

ʢʦʥʪʫʨʘʤʠ ʧʠʪʘʥʠʷ (ʠʣʠ ʩʪʦʢʘ), ʚʩʪʨʝʯʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʩ- 

 

 

 

 

 

 

 

 

 

ʧʦʣʦʞʝʥʠʠ ʢʦʪʣʦʚʘʥʘ ʚ ʤʝʞʜʫʨʝʯʴʠ  ʠʣʠ ʚ ʧʨʝʜʝʣʘʭ ʧʦʡʤʝʥʥʦʡ 
ʪʝʨʨʘʩʳ, ʧʨʠʤʳʢʘʶʱʝʡ ʢ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʧʨʦʥʠʮʘʝʤʦʤʫ  ʢ ʦ- 
ʨʝʥʥʦʤʫ   ʙʝʨʝʛʫ   (ʚ   ʧʦʩʣʝʜʥʝʤ   ʩʣʫʯʘʝ   ʚ   ʢʘʯʝʩʪʚʝ     ʦʙʣʘʩʪʝʡ     ʧʠʪʘ- 
ʥʠʷ ʧʨʠʥʠʤʘʶʪʩʷ ʨʝʢʘ ʠ ʛʨʘʥʠʮʘ ʢʦʨʝʥʥʦʛʦ ʙʝʨʝʛʘ). 

 

 

 

 

 

 

 

 

 
ɺ ʪ ʦ ʨ ʦ ʡ   ʚ ʘ ʨ ʠ ʘ ʥ ʪ ,    ʢʦʛʜʘ ʦʜʥʘ ʠʟ ʛʨʘʥʠʮ ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʥʠʮʘ- 

ʝʤʦʡ,    ʘ   ʚʪʦʨʘʷ    ʧʨʝʜʩʪʘʚʣʷʝʪ    ʩʦʙʦʡ     ʢʦʥʪʫʨ    ʧʠʪʘʥʠʷ,    ʭʘʨʘʢʪʝʨʝʥ 
ʜʣʷ ʢʦʪʣʦʚʘʥʘ, ʨʘʩʧʦʣʘʛʘʝʤʦʛʦ ʚ ʧʦʡʤʝ, ʧʨʠʤʳʢʘʶʱʝʡ ʢ ʩʣ ʘʙʦ- 
ʧʨʦʥʠʮʘʝʤʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ (ʨʠʩ. 9). 
ʉʭʝʤ ʘ    5. ʂ ʦ ʪ ʣ ʦ ʚ ʘ ʥ ʚ    ʧ ʣ ʘ ʩ ʪ ʝ ʩ ʣ ʦ ʞ ʥ ʦ ʡ ʬ ʦ ʨ ʤ r  . 

ɺʦʜʦʧʦʥʠʟʠʪʝʣʴʥʳʝ    ʫʩʪʘʥʦʚʢʠ    ʢʨʫʧʥʳʭ     ʢʦʪʣʦʚʘʥʦʚ,     ʨʘʩʧʦʣʘʛʘʝ- 
ʤʳʝ ʚʙʣʠʟʠ ʢʦʥʪʫʨʦʚ ʧʠʪʘʥʠʷ   (ʦʩʦʙʝʥ ʥʦ   ʵʪʦ   ʭʘʨʘʢʪʝʨʥʦ   ʜʣʷ 
ʢʨʫʧʥʳʭ ʢʦʪʣʦʚʘʥʦʚ ʚ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʤ  ʩʪʨʦʠʪʝʣʴʩʪʚʝ),  ʥʘ- 
ʭʦʜʷʪʩʷ ʦʙʳʯʥʦ ʚ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʧʠʪʘʥʠʷ, ʢʦʪʦ- 
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ʨʳʝ ʙʝʟ ʙʦʣ ʴʰ ʦʛʦ ʫʱʝʨʙʘ  ʜʣʷ ʪʦʯʥʦʩʪʠ ʨʘʩʯʝʪʘ ʥʝ ʤʦʛʫʪ  ʙʳʪʴ 
ʩʚʝʜʝʥʳ ʢ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʳʤ ʩʭʝʤʘʤ. 
ɺ   ʵʪʠʭ   ʩʣʫʯʘʷʭ   ʧʨʠʭʦʜʠʪʩʷ   ʨʘʟʜʝʣʷʪʴ   ʚʩʶ    ʦʙʣʘʩʪʴ    ʬʠʣʴʪʨʘ- 

ʮʠʠ ʥʘ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ 1, ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ  ʤʦʞ ʝʪ ʙʳʪʴ 
ʧʨʠʥʷʪʘ ʧʨʦʩʪʘʷ ʩʭʝʤʘ ʧʠʪʘʥʠʷ. 

 
Ä 3. ȹɝɋɘ ɚɎɑɢɘɖɆɜɎɔɓɓɔɏ ɓɋɔɊɓɔɖɔɊɓɔɗɘɎ 

ɈɔɊɔɓɔɗɓɔɉɔ ɕɑɆɗɘɆ Ɏ ɓɋɗɔɈɋɖɞɋɓɗɘɈɆ ɋɉɔ ɉɖɆɓɎɜ 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚʦʜʦʧʦʥʠʞʝʥʠʝ ʧʨʠʭʦʜʠʪʩʷ ʦʩʫʱ ʝʩʪʚʣʷʪʴ ʚ ʥʝ- 
ʦʜʥʦʨʦʜʥʳʭ,   ʯʘʩʪʦ   ʩʣʦʠʩʪʦʛʦ    ʩʣʦʞʝʥʠʷ    ʚʦʜʦʥʦʩʥʳʭ    ʧʣʘʩʪʘʭ. 
ʂʨʦʤʝ ʪʦʛʦ, ʙʦʢʦʚʳʝ ʛʨʘʥʠʯʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʥʦʩʥʦʛʦ ʧʣʘʩʪʘ, 
ʦʙʨʘʟʫʝʤʳʝ  ʣʦʞʝʤ  ʚʦʜʦʪʦʢʦʚ  ʠʣʠ ʚʦʜʦʝʤʦʚ,   ʧʠʪʘʶʱʠʭ   ʧʣʘʩʪ, 
ʦʙʳʯʥʦ   ʷʚʣʷʶʪʩʷ   ʥʝʩʦʚʝʨʰʝʥʥʳʤʠ,   ʪ.   ʝ.   ʥʝ   ʜʦʭʦʜʷʪ  ʜʦ    ʚʦʜʦ- 
ʫʧʦʨʘ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ  ʩʣʫʯʘʝʚ  ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ   ʧʨʠʙʣʠʞʝʥʥʳʝ   ʧʨʠ- 
ʝʤʳ ʫʯʝʪʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ  ʚʦʜʦʥʦʩʥʦʛʦ   ʧʣʘʩʪʘ   ʠ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ 
ʝʛʦ   ʛʨʘʥʠʮ,    ʧʨʠʚʦʜʷ   ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ   ʧʦʪʦʢ   ʢ   ʧʣʦʩʢʦʤʫ   ʚ ʧʣʘʥʝ, 
ʪ. ʝ. ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʣʘʥʦʚʳʝ ʟʘʜʘʯʠ [ʃ. 1, 2]. 
ʂ ʦʜʥʦʨʦʜʥʦʡ   ʩʨʝʜʝ   ʤʦʛʫʪ   ʙʳʪʴ   ʧʨʠʚʝʜʝʥʳ   ʛʨʫʥʪʳ   ʩ   ʙʣʠʟʢʠ- 

ʤʠ    ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ    ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ,    ʧʨʠʯʝʤ,     ʢʘʢ     ʧʨʘʚʠʣʦ, 
ʪʘʢʦʝ ʧʨʠʚʝʜʝʥʠʝ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʣʷ ʛʨʫʥʪʦʚ ʦʜʠʥʘʢʦʚʦʛʦ 
ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 
ʉʣʝʜʫʝʪ   ʟʘʤʝʪʠʪʴ,   ʯʪʦ   ʚʦʟʤʦʞʥʦʩʪʴ   ʧʨʠʚʝʜʝʥʠʷ    ʛʨʫʥʪʦʚ    ʢ 

ʩʨʝʜʝ ʩ ʦʜʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ.  ɺ ʯʘ- 
ʩʪʥʦʩʪʠ, ʚʙʣʠʟʠ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʦʩʦʙʝʥʥʦ  ʝʩʣʠ ʦʥʠ 
ʷʚʣ̫ʁ ʪʩʷ ʥʝʩʦʚʝʨʰʝʥʥʳʤʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢ- 
ʪʝʨʠʩʪʠʢ   ʛʨʫʥʪʦʚ  ʜʦʣʞʥʦ   ʧʨʦʠʟʚʦʜʠʪʴʩʷ    ʛʦʨʘʟʜʦ   ʪʱʘʪʝʣʴʥʝʝ,   ʯʝʤ 
ʚ ʦʙʣʘʩʪʷʭ, ʫʜʘʣʝʥʥʳʭ ʦʪ ʩʢʚʘʞʠʥ. 
ʇʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʦʤ  ʩʣʦʞʝʥʠʠ ʬʠʣʴʪʨʫʶʱʝʛʦ  ʩʣʦʷ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʝʛʦ ʢ ʦʜʥʦʨʦʜʥʦʤʫ,  ʝʩʣʠ ʩʦʦʪʥʦʰʝʥʠʝ  ʢʦʵʬʬʠ- 
ʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʦʪʜʝʣʴʥʳʭ  ʩʣʦʝʚ ʥʝʚʝʣʠʢʦ.   ʇʦ   ʅ.   ʂ.   ɻʠʨʠʥ- 
ʩʢʦʤʫ   [ʃ.   13]   ʦʪʥʦʰʝʥʠʝ   ʤʠʥʠʤʘʣʴʥʦʛʦ   ʢʦʵʬʬʠʮʠʝʥʪʘ   ʬʠʣʴʪʨʘ- 
ʮʠʠ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʝʥʴʰʝ 

ʆʪʤʝʪʠʤ,   ʯʪʦ   ʚ ʪʝʭ   ʩʣʫʯʘʷʭ,  ʢʦʛʜʘ   ʧʝʨʝʪʝʢʘʥʠʝ   ʤʝʞ ʜʫ   ʩʣ ʦ- 

ʷʤʠ ʥʝ ʠʤʝʝʪ ʩʫʱ ʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʤʦʞ ʝʪ ʙʳʪʴ 
ʧʨʠʥʷʪʦ ʛʦʨʘʟʜʦ ʤʝʥʴʰʠʤ. 
ʇʨʠʚʝʜʝʥʠʝ   ʢ ʦʜʥʦʨʦʜʥʦʡ  ʩʨʝʜʝ ʧʦʪʦʢʘ,   ʩʦʩʪʦʷʱ ʝʛʦ   ʠʟ ʧ ʩʣ ʦ- 

ʝʚ   ʩ   ʨʘʟʣʠʯʥʳʤʠ   ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ   ʬʠʣʴʪʨʘʮʠʠ    (ʨʠʩ.    10),    ʫʜʦʙʥʝʝ 
ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʠʪʴ, ʚʚʦʜʷ ʦʩʨʝʜʥʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ 
k , ʦʧʨʝʜʝʣʷʝʤʳʡ  ʧʦ ʬʦʨʤʫʣʝ  [ʃ. 16]. 
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1 ȷɒ. ɉɑ. II, Ä 19; ɉɑ. III,  Ä 14. 
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ʈʘʩʯʝʪʳ   ʩ   ʧʨʠʚʝʜʝʥʠʝʤ   ʧʦʪʦʢʘ    ʢ   ʧʣʘʥʦʚʦʤʫ  ʤʦʞʥʦ   ʧʨʠʤʝʥʷʪʴ 

ʠ ʥʝ ʪʦʣʴʢʦ  ʚ ʪʝʭ ʩʣʫʯʘʷʭ,  ʢʦʛʜʘ ʛʨʫʥʪʳ  ʧʨʠʚʦʜʷʪʩʷ   ʢ   ʦʜʥ ʦʨʦʜ- 

ʥʦʡ ʧʦ ʚʝʨʪʠʢʘʣʠ ʩʨʝʜʝ. ɼʣʷ  ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʧʦʪʦʢʘ ʤʦʞ ʥʦ ʧʨʠ- 

ʤʝʥʷʪʴ  ʪʘʢʞʝ  ʧʨʠʙʣʠʞʝʥʥʫʶ  ʤʝʪʦʜʠʢʫ  ʨʘʩʯʝʪʘ,  ʩʦʛʣ ʘʩʥʦ  ʢ ʦʪʦ- 

ʨʦʡ    ʟʘʜʘʯʘ    ʨʝʰʘʝʪʩʷ   ʩʥʘʯʘʣʘ ʢʘʢ ʧʣʘʥʦʚʘʷ,  ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ 

ʪʦʛʦ, ʯʪʦ ʧʦʪʦʢ ʧʦ ʚʝʨʪʠʢʘʣʠ ʦʜʥʦʨʦʜʝʥ.  ʇ ʦʩʣʝ ʧʦʣʫʯʝʥʠʷ  ʨʝ hʝ- 

ʥʠʷ   ʜʣʷ   ʧʣʘʥʦʚʦʡ   ʟʘʜʘʯʠ   ʚʳʨʝʟʘʶʪʩʷ   ʣʝʥʪʳ   ʪʦʢʘ   ʥʘ   ʨʷʜʝ   ʪʠʧʦ- 

ʚʳʭ ʫʯʘʩʪʢʦʚ ʠ ʜʣʷ ʥʠʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʩ ʫʯʝʪʦʤ ʥʝʦʜʥʦ- 

 

 

 

 

 

 

 

 

 
 

ȶɎɗ. 10. 

 
ʨʦʜʥʦʩʪʠ ʛʨʫʥʪʦʚ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʩ ʧʨʠʚʝʜʝʥʠʝʤ  ʢ ʧʣʦʩʢʦʤʫ  ʚ ʨʘʟ- 

ʨʝʟʝ. 

ɺ ʫʩʣʦʚʠʷʭ ʧʣʘʥʦʚʦ-ʧʣʦʩʢʦʡ ʟʘʜʘʯʠ ʨʘʩʭʦʜ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ 

ʧʦʪʦʢʘ QĂ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʣʝʥʪʳ ʪʦʢʘ ʚʳʨʘʞʘʝʪʩʷ ʦʙʱ ʝʡ ʟʘʚʠ- 

ʩʠʤʦʩʪʴʶ 

<2ʣ =  * ʩ ʨ 7 > ʩ ʨ / < ʨ , ( 1 ,2 ) 

 

ʛʜʝ &ʩʨ, ʊʩʨ , (ʦʩʨ ʠ / ʩʨ ð ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ  ʢʦʵʬʬʠʮʠʝʥʪʘ  ʬʠʣʴ- 

ʪʨʘʮʠʠ,  ʤʦʱʥʦʩʪʠ,  ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ   ʠ ʫʢʣʦʥʘ  ʧ ʦ- 

ʪʦʢʘ. 

ɺʝʣʠʯʠʥʘ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʣʘʩʪʘ &ʩʨɻʩʨ ʚ ʙʝʟʥʘʧʦʨʥʦʤ  ʧʦʪʦʢʝ 

ʟʘʚʠʩʠʪ ʦʪ ʛʣʫʙʠʥʳ ʧʦʪʦʢʘ. ʆʜʥʘʢʦ ʚ ʩʚʷʟʠ ʩ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʛʨʫʥʪʘ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʯʘʱʝ ʚʩʝʛʦ ʙʳʚʘʝʪ  ʚʳ- 

ʨʘʞʝʥʘ  ʥʝʜʦʩʪʘʪʦʯʥʦ  ʦʧʨʝʜʝʣʝʥʥʦ,  ʧʨʠʯʝʤ ʢʦʣʝʙʘʥʠʷ  ʧʨʦʚʦʜʠ- 

ʤʦʩʪʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʛʣʫʙʠʥʳ ʧʦʪʦʢʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ  ʨʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʚʦʦʙʱ ʝ ʣʝʞʘʪ ʚ ʧʨʝʜʝʣʘʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ ʝʝ ʦʧ - 

ʨʝʜʝʣʝʥʠʷ. ʇ ʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ  ʨʘʩʯʝʪʥʳʝ  ʟʘʚʠʩʠʤʦʩʪʠ  ʧʨʠ- 

ʚʝʩʪʠ ʜʣʷ ʩʣʫʯʘʷ ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ. ɺ ʪʘʢʦʡ ʧʨʝʜʧʦʩʳʣʢʝ 

ʨʘʩʯʝʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʙʝʟʥʘʧʦʨʥʦʛʦ  ʧʦʪʦʢʘ ʙʫʜʫʪ  ʠʤʝʪʴ 

ʠʜʝʥʪʠʯʥʳʡ ʚʠʜ ʩ ʟʘʚʠʩʠʤʦʩʪʷʤʠ  ʜʣʷ ʥʘʧʦʨʥʦʛʦ  ʧʦʪʦʢʘ,  ʯʪʦ ʧʦʟ- 

ʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʵʪʠ ʟʘʚʠʩʠʤʦʩʪʠ, ʟʘʧʠʩʘʚ ʠʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʥʠʞʝʥʠʡ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ S. 

ɺ ʪʝʭ ʜʣʫʯʘʷʭ, ʢʦʛʜʘ ʙʝʟʥʘʧʦʨʥʳʡ ʧʦʪʦʢ ʤʦʞ ʝʪ ʙʳʪʴ ʧʨʠʥʷʪ 

ʦʜʥʦʨʦʜʥʳʤ, ʠʟʤʝʥʝʥʠʝ ʤʦʱ ʥʦʩʪʠ ʧʦʪʦʢʘ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʛʣʫʙʠʥʳ ʤʦʞʥʦ ʫʯʝʩʪʴ, ʚʚʦʜʷ ʚ ʨʘʩʯʝʪ ʚʤʝʩʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ 

20 



^ 

ʧʦʥʠʞ ʝʥʠʷ  ʫʨʦʚʥ ̫    ʛʨʫʥ ʪʦʚʳ ʭ ʚʦʜ  ʨʘʩʯʝʪʥʦʝ  ʧʦʥʠʞʝʥʠʝ S, ʦʧ ʨ ʝ- 
ʜ ʝʣ ̫  ʝʤ ʦʝ ʢʘʢ 

ʩ V - *  *  
2 ʊ 

2/t0 5 0 

2 ʊ 
S 0 , (1,3) 

ʛʜʝ ʃ0 ʠ h ð ʥʘʯʘʣʴʥʘʷ  ʠ ʧʦʥʠʞʝʥʥʘʷ  ʛʣʫʙʠʥʘ  ʧʦʪʦʢʘ  ʜ ʦ ʚ ʦʜ ʦ- 

ʫʧʦʨʘ ʚ ʪʦʯʢ ʝ, ʜʣʷ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ; 

So = ɸ0ð h ð ʜʝʡʩʪʚʠʪʝʣ ʴʥ ʦʝ ʧʦʥʠʞʝʥʠʝ  ʫʨʦʚʥʷ  ʛʨʫʥ ʪʦʚʳ ʭ   ʚʦʜ. 

ɺ  rʙʦʨ   ʨʘʩʯʝʪʥʦʡ  ʤ ʦ  ɦʥʦʩʪʠ ʊ ʚ ʜʘʥʥʦʤ ʩʣ ʫʯʘ ʝ ʥʝ ʠʤʝʝʪ ʟʥʘ- 

ʯʝʥʠʷ,  ʪʘʢ  ʢʘʢ ʵʪʘ ʚʝʣʠʯʠʥʘ  ʚʦ   ʚʩʝʭ   ʟʘʚʠʩʠʤʦʩʪʷʭ   ʩʦʢ ʨʘ ɦ  ʘ ʝʪʩʷ . 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʊʘʢʠʤ ʦʙʨ ʘ ʟʦʤ , ʚ ʦʜʥ ʦʨʦʜʥ ʦʤ ʙʝʟʥʘʧʦʨʥʦʤ ʧ ʦʪʦʢ ʝ ʜʣʷ ʦʧ ʨ ʝ- 

ʜʝʣʝʥʠʷ   ʨ ʘ ʩ ʭ ʦ ʜ ʦ ʚ    ʚʤ ʝʩʪʦ  ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ   ʧʦʥʠʞ ʝʥʠʷ  S 0 ʩʣ ʝ- 

ʜ ʫʝʪ ʚʚʦʜʠʪʴ ʨʘʩʯʝʪʥ ʦʝ, ʚʳʯʠʩʣʷʝʤʦʝ ʧʦ ʬʦʨʤʫʣʝ (1,3). 

ʇʨʠ ʵʪʦʤ ʫ ʨ ʦ ʚ ʥ ʠ ʧʦʪʦʢʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʝʤ ʥʘʭʦʞ ʜʝʥʠʷ ʨʘ ʩ- 

ʯʝʪʥʦʡ ʚʝʣʠʯʠʥʳ S , ʟʥʘʷ ʢ ʦʪʦʨ ʫ  ʁ ʥʝʪʨʫʜʥʦ ʥʘʡʪʠ ʜʝʡʩʪʚʠʪʝʣ ʴʥ ʦʝ 

ʧʦʥʠʞ ʝʥʠʝ S 0 ʧʦ ʬ ʦʨʤ ʫʣ ʝ 

So =   A0- / A o a- 2 S r  , (1,4)  
ʢʦʪʦʨʘʷ  ʧʨʷʤʦ  ʩʣ ʝʜʫʝʪ  ʠʟ ʫʨʘʚʥʝʥʠʷ  (1,3). 

ʊ ʘ ʢ ʦʛʦ  ʨʦʜʘ  ʤʝʪʦʜʠʢʘ   ʧʝʨʝʩʯʝʪʘ  ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ   ʠ ʥʘ ʩʣ ʫ- 

ʯʘʡ ʛʦʨʠ ʟʦʥ ʪʘ ʣ ʴʥ ʦ-ʩʣ ʦʠ ʩʪʦʛʦ ʧʦʪʦʢʘ (ʨʠʩ. ʀ ), ʢʦʪʦʨʳʡ, ʧʦʣ ʴʟʫʷ ʩ ɹ

ʧʨʝʜʣʦʞ ʝʥʠʷʤʠ  ʅ.   ʂ.   ɻʠʨʠʠʩʢʦʛʦ  [ʃ.   13],   ʤʦʞ ʥʦ  ʧʨʠʚʝʩʪʠ  ʢ   ʦʜ - 

ʥ ʦʨʦʜʥ ʦʤ ʫ,   ʚʚʦʜʷ  ʨʘʩʯʝʪʥʫʶ  ʛʣʫʙʠʥʫ  ʩʣ ʦʠ ʩʪʦʛʦ  ʧʦʪʦʢʘ,   ʦʧ ʨ ʝʜ ʝ- 

ʣ ̫  ʝʤ ʫ  ʁʧʦ ʬ ʦʨʤʫʣ ʝ 

" ʝʣ 
2 =  ȴ kx 

 

}  ^  ʪ2(Ȧ ð z., ) -ɂ 
ʊ     7̂  

(1,5)  

ʛʜʝ ʢ ð ʚʳʙʨʘʥʥʳʡ  ʨʘʩʯʝʪʥʳʡ   ʢʦʵʬʬʠʮʠʝʥʪ   ʬʠʣʴʪʨʘʮʠʠ; 

z x , . . , z nð ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʚʦʜʦʫʧʦʨʘ ʜʦ ʮʝʥʪʨʘ ʪʷʞ ʝʩʪʠ ʩʦ ʦ ʪ - 

ʚʝʪʩʪʚʫʶ ʱ ʝʛʦ  ʩʣʦʷ   (ʦʩʪʘʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ  ʚʠʜʥʳ 

ʠʟ ʨʠʩ. 11). 
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ȴɗɔɇɔ ɖɆɗɗɒɔɘɖɎɒ ɝɆɗɘɔ ɈɗɘɖɋɝɆɤɟɎɏɗɥ ɗɑəɝɆɏ ɓɆɕɔɖɓɔ-ɇɋɍ- 
ɓɆɕɔɖɓɔɉɔ ɕɔɘɔɐɆ (ɖɎɗ. 12). Ȩ ɣɘɔɒ ɗɑəɝɆɋ ɓɆ ɐɔɓɘəɖɋ ɕɎɘɆɓɎɥ 
ɗɑɋɊəɋɘ ɍɆɊɆɘɢ ɖɆɗɝɋɘɓəɤ ɉɑəɇɎɓə ɕɔɘɔɐɆ /ɉɓ ɇ 

ʂ. 6 = V 2 T h - T *  (1,5ʘ) 

ʠ   ʜʘʣʴʥʝʡʰʠʡ   ʨʘʩʯʝʪ   ʧʨʦʠʟʚʦʜʠʪʴ,    ʢʘʢ   ʜʣʷ    ʙʝʟʥʘʧʦʨʥʦʛʦ    ʧʦʪʦʢʘ 

ʚ ʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʝ. 
ʊʘʢʦʡ    ʧʦʨʷʜʦʢ     ʨʘʩʯʝʪʘ     ʧʨʠʥʠʤʘʝʪʩʷ    ʚ   ʥʘʩʪʦʷʱʠʭ    ʫʢʘʟʘʥʠʷʭ 

ʟʘ ʦʩʥʦʚʫ.  ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʭʝʤʘ   ʩʦʚʝʨʰ ʝʥʥʦʛʦ  ʢʦʪʣʦʚʘʥʘ 
(ʨʠʩ. 1), ʪʘʢ ʢʘʢ ʜʣʷ ʵʪʦʛʦ   ʩʣʫʯʘʷ   ʭʘʨʘʢʪʝʨʥʦ  ʦʙʳʯʥʦ   ʩʨʘʚʥʠ- 
ʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʦʝ ʩʣʦʞʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ  ʧʦʪʦʢʘ ʧʨʠ ʦʯʝʥʴ 
ʨʝʟʢʦʤ (ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʚʦʜʦʫʧʦʨʘ) ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ 

 
>>>>>> ô ȱ) ! - , )  ,     /     /     /     )     !     7 ȸ ) > ) } 7 1 > ) > > } 

 

 

 

 

 

 

 

ȶɎɗ. 12. 

ʚʦʜ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʭʝʤʳ ʩʦʚʝʨʰ ʝʥʥʦʛʦ ʢʦʪʣʦʚʘʥʘ (ʛʣ. II, Ä 10) ʚʩʝ 
ʨʝʰʝʥʠʷ    ʟʘʧʠʩʘʥʳ,    ʢʘʢ    ʜʣʷ     ʦʜʥʦʨʦʜʥʦʛʦ    ʙʝʟʥʘʧʦʨʥʦʛʦ   ʧʦʪʦʢʘ 
(ʩ   ʧʨʠʥʷʪʠʝʤ   ʚ   ʢʘʯʝʩʪʚʝ   ʧʦʪʝʥʮʠʘʣʴʥʦʡ   ʬʫʥʢʮʠʠ    ʢʚʘʜʨʘʪʘ    ʛʣ ʫ- 
ʙʠʥʳ   ʧʦʪʦʢʘ    hr). 
ʇʨʠ ʨʘʩʯʝʪʘʭ ʚʘʢʫʫʤʥʦʛʦ ʚʦʜʦʧʦʥʠʞʝʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʢ ʦ- 

ʪʦʨʦʛʦ  ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚʘʢʫʫʤʘ ʚ ʧʨʠʬʠʣʴʪʨʦʚʦʡ   ʟʦʥʝ,   ʦʧʨʝʜʝ- 
ʣʝʥʠʝ ʜʝʙʠʪʘ ʩʢʚʘʞʠʥ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ, ʩʯʠʪʘʷ   ʨʘʩʯʝʪʥʦʝ   ʧʦ- 
ʥʠʞʝʥʠʝ 5 ʢʘʢ ʩʫʤʤʫ ʧʦʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 
ʚʘʢʫʫʤʘ ʥʘʜ ʫʨʦʚʥʝʤ. ɺ ʫʩʣʦʚʠʷʭ  ʞʝ ʦʜʥʦʨʦʜʥʦʛʦ  ʙʝʟʥʘʧʦʨʥʦʛʦ 
ʧʦʪʦʢʘ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 

(2/z0 + 5 Ⱥ) (S* + Ʌ Ȩ) 
2 ʊ (I,  6) 

ʛʜʝ 5 ʬ ð ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʬʠʣʴʪʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʩʪʘʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ; 

ʅ ʘ ð ʚʝʣʠʯʠʥʘ ʚʘʢʫʫʤʘ   ʚ ʵʪʦʤ   ʞʝ   ʤʝʩʪʝ. 

ʃ ʦʞʝ ʚʦʜʦʪʦʢʦʚ ʠʣʠ ʚʦʜʦʝʤʦʚ, ʧʠʪʘʶʱʠʭ ʚʦʜʦʥʦʩʥʳʡ ʧʣʘʩʪ, 
ʦʙʳʯʥʦ  ʷʚʣʷʝʪʩʷ ʥʝʩʦʚʝʨʰʝʥʥʳʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ   ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ 
ʧʦʪʦʢ   ʜʦʣʞʝʥ   ʧʨʝʞʜʝ   ʚʩʝʛʦ   ʧʨʝʦʜʦʣʝʪʴ   ʩʦʧʨʦʪʠʚʣʝʥʠʝ   ʛʨʫʥʪʦʚ 
ʧʦʜ ʜʥʦʤ ʵʪʦʛʦ ʚʦʜʦʝʤʘ. ʋʜʦʙʥʦ ʚʣʠʷʥʠʝ ʵʪʦʛʦ  ʩʦʧʨʦʪʠʚʣʝʥʠʷ 
ʫʯʠʪʳʚʘʪʴ,    ʫʚʝʣʠʯʠʚʘʷ    ʦʙʱ ʫʶ     ʜʣʠʥʫ    ʧʦʪʦʢʘ    ʥʘ   ʚʝʣʠʯʠʥʫ    AZ,, 
ʪ. ʝ. ʟʘʤʝʥʷʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʦʚ ʧʦʜ ʜʥʦʤ ʚʦʜʦʝʤʘ ʵʢʚʠʚʘ- 
ʣʝʥʪʥʳʤ     ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ     ʣʠʥʝʡʥʦʛʦ     ʧʦʪʦʢʘ     ʜʣʠʥʦʡ     A L. ʕʪʦʪ 
ʧʨʠʝʤ   ʰʠʨʦʢʦ   ʧʨʠʤʝʥʷʝʪʩʷ   ʚ   ʧʨʘʢʪʠʢʝ   ʨʘʟʥʦʦʙʨʘʟʥʳʭ   ʬʠʣʴʪʨʘ- 
ʮʠʦʥʥʳʭ ʨʘʩʯʝʪʦʚ. 
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ʇʨʠʚʝʜʝʤ ʚʳʨʘʞʝʥʠʷ ʚʝʣʠʯʠʥʳ ɼ1 ʜʣʷ ʜʚʫʭ ʪʠʧʦʚʳʭ ʉʣʫʯʘʝʚ 
ʩʣʦʞʝʥʠʷ ʜʥʘ ʚʦʜʦʝʤʘ: ʦʜʥʦʨʦʜʥʦʛʦ ʠ ʜʚʫʭʩʣʦʡʥʦʛʦ. 
ʇʨʠ   ʦ ʜ ʥ ʦ ʨ ʦ ʜ ʥ ʦ ʤ   ʩʣʦʞʝʥʠʠ    (ʨʠʩ.   13 -ʘ) 

 

ʄ   = 0 , 4 4 7 + 0 , 0 8 ̂  (I, 7) 

 

ʧʨʠʯʝʤ   ʧʨʠ > 1 ʤʦʞʥʦ  ʧʨʘʢʪʠʯʝʩʢʠ   ʧʨʠʥʠʤʘʪʴ 

ɼ 7 = 0 ,5  ( hD+ T ). (1,7ʘ) 

ʘ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȶɎɗ. 13. 

ʇʨʠ    ʜ ʚ ʫ ʭ ʩ ʣ ʦ ʡ ʥ ʦ ʤ ʩʣʦʞʝʥʠʠ, ʢʦʛʜʘ ʤʘʣʦʧʨʦʥʠʜʘʝʤʳʡ ʩʣʦʡ 
ʧʨʠʢʨʳʚʘʝʪ ʦʩʥʦʚʥʦʡ ʬʠʣʴʪʨʫʶʱʠʡ ʩʣʦʡ (ʨʠʩ. 13-6) 

 

u = V ^  t  h i  b V ~ t  ^  r  )  ô <,ô8) 
ʘ    ʧʨʠ    ʧʠʪʘʥʠʠ     ʠʟ   ʢʨʫʧʥʳʭ   ʨʝʢ,   ʢʦʛʜʘ b ʚʝʣʠʢʦ, ʟʥʘʯʝʣʠʝ A L 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʬʦʨʤʫʣʝ 

 
(1,8ʘ) 

 

Ä 4. ʋʯʝʪ  ʥʝʩʦʚʝʨʰ ʝʥʩʪʚʘ  ʩʢʚʘʞʠʥ  ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ 

ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʚʠʜʘ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʩʢʚʘʞʠʥ [ʃ. 29]: ʥʝʩʦʚʝʨ- 
ʰʝʥʩʪʚʦ ʧʦ ʩʪʝʧʝʥʠ ʚʩʢʨʳʪʠʷ ʧʣʘʩʪʘ ʠ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʧʦ ʭʘ- 
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ʨ ʘ ʢ ʪʝʨ ʫ    ʚʩʢʨʳʪʠʷ   ʧʣʘʩʪʘ*    ɺ   ʧ ʝʨʚʦʤ   ʩʣ ʫʯʘ ʝ    ʩʢʚʘʞ ʠʥʳ   ʩ  ʘ ʙ ʩʦ- 

ʣ ʁʪʥ ʦ    ʧʨʦʥʠʮʘʝʤʳʤʠ   ʩʪʝʥʢʘʤʠ   ʧ ʨʦʨ ʝʟʘ ʶʪ  ʧʣʘʩʪ ʥʝ ʥʘ   ʚʩʶ  ʤ ʦʱ - 

ʥ ʦʩʪʴ,  ʘ ʯʘʩʪʠʯʥʦ.  ɺʦ ʚʪʦʨʦʤ   ʩʣ ʫʯ ʘ ʝ   ʩʢʚʘʞ ʠʥʘ   ʚʩʢ ʨʳ ʚʘ ʝʪ   ʧʣʘʩʪ 

ʥʘ ʚʩʶ ʤ ʦ  ɦʥ ʦʩʪʴ, ʥʦ ʩʪʝʥʢʠ  ʝʝ ʥʝ  ̫ʚʣ ̫  ʁ ʪʩʷ  ʘ ʙʩʦʣ ʁ  ʪʥ ʦ ʧ ʨʦʥ ʠʮ ʘ - 

ʝʤ rʤʠ  (ʩʪʝʥ ʢ ʠ   ʩʢʚʘʞ ʠʥʳ  ʤ ʦʛʫ ʪ   ʩʦʩʪ ʦ ̫ʪ ɹ     ʠʟ    ʧ ʨʦʥ ʠ ʮ ʘ ʝʤ ʦʛʦ  ʠ ʥ ʝ- 

ʧ ʨʦʥ ʠ ʮ ʘ ʝʤ ʦʛʦ    ʫʯ ʘ ʩʪʢ ʦʚ   ʠʣʠ    ʙ  rʪʴ   ʧʝʨʬ ʦʨʠ ʨʦʚʘ ʥ ʥ r  ʤ ʠ ).   ʉʢʚʘʞ ʠʥʘ 

ʤ ʦʞ ʝ ʪ ʙ  rʪ ɹ ʥʝʩʦʚʝʨʰ ʝʥ ʥ ʦʡ ʢʘʢ  ʧʦ  ʩʪʝʧ ʝʥ ʠ , ʪʘʢ  ʠ ʧʦ ʭʘ ʨʘ ʢ ʪʝʨ ʫ 

ʚʩʢʨʳ ʪʠʷ ʧʣʘʩʪʘ ʦʜʥ ʦʚʨʝʤ ʝʥ ʥ ʦ. 
 

́Ɋ 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʈʠʩ. 14. 

ɽʩʣʠ ʦʙʩʳ ʧʢʘ ʩʢʚʘʞ ʠʥ r ʠ ʢ ʦʥ ʩʪʨ ʫʢ ʮ ʠ  ̫ʝʝ ʬ ʠʣʴʪʨʘ  ʟʘ ʧ ʨʦʝʢ ʪʠ - 

ʨʦʚʘʥ  rʠ ʦʩʫʱ ʝʩʪʚʣ ʝʥ  rʧ ʨ ʘ ʚ ʠ ʣ  ɹʥ ʦ 1, ʪʦ  ʧʨʠ ʬ ʠʣ ʴʪʨʘʮʠʦʥ ʥ  rʭ ʨ ʘ ʩ- 

ʯʝʪʘ ʭ ʚʦʜʦʧʦʥ ʠ ʞ ʝʥ ʠ ̫  ʧʦʪʝʨʠ  ʥʘʧʦʨʘ  ʧʨʠ ʚ ʭ ʦʜ ʝ ʚ ʩʢ ʚʘ ʞ ʠ ʥ ʫ   ʤ ʦ ʞ - 

ʥʦ   ʥʝ   ʫʯʠʪʳʚʘʪʴ,  ʩʯʠʪʘʷ    ʧʨʦʥʠʮʘʝʤʳʡ   ʫʯ ʘ ʩʪʦʢ  ʩʪʝʥ ʦʢ   ʩʢʚʘʞ ʠʥʳ 

ʘ ʙʩʦʣ ʁ  ʪʥ ʦ ʧʨʦʥʠʮʘʝʤʳʤ, ʯʪʦ ʠ ʠʤ ʝʝʪʩʷ ʚ ʚʠ ʜʫ ʥʠʞ ʝ. 

ɼ ʣ ̫     ʥʘʧʦʨʥʳʭ   ʩʢʚʘʞ ʠʥ ʨʘʟʣʠʯʘʶʪ ʩʢʚʘʞ ʠʥ r ʩ ʬ ʠʣ ɹʪʨʦʤ, 

ʧʨʠʤʳ ʢʘʶʱ ʠʤ  ʢ ʢ ʨʦʚʣ ʝ ʧʣʘʩʪʘ  (ʨʠ ʩ. 14   -ʘ ) ʠ ʩ ʬ ʠ ʣ ɹ ʪʨʦʤ ,   ʥʝ   ʧʨʠ- 

ʤ  rʢʘʶʱ ʠʤ  ʢ ʢʨʦʚʣ ʝ   ʧʣʘʩʪʘ  (ʨʠ ʩ. 14 -6 ).    ɼ ʣʷ  ʙʝʟʥ ʘ ʧʦʨʥ ʳ ʭ   ʩʢ ʚʘ - 

ʞ ʠʥ ʨʘʟʣʠʯʘʶʪ ʩʢʚʘʞ ʠʥ rʩ ʥʝʟʘʪʦʧʣ ʝʥʥʳ ʤ ʬ ʠʣ ɹ ʪʨʦʤ (ʨʠ ʩ. 15 -ʘ ), 

ʢ ʦʛʜ ʘ ʧʨʦʥʠʮʘʝʤʳʡ ʫʯ ʘ ʩʪʦʢ ʩʪʝʥ ʢ ʠ ʩʢʚʘʞ ʠʥ r ʧ ʦʜʥ ʠ ʤ ʘ ʝʪʩʷ ʚ  rh  ʝ 

ʫʨʦʚʥ ̫    ʚʦʜʳ  ʟʘ ʩʢʚʘʞ ʠʥʦʡ,  ʠ ʩ ʟʘʪʦʧʣ ʝʥʥʳ ʤ ʬ ʠ ʣ ɹ ʪʨʦʤ (ʨʠ ʩ.   15 -6 ), 

 
1Ȩɔɕɖɔɗɡ ɕɔɊɇɔɖɆ ɗɔɗɘɆɈɆ ɔɇɗɡɕɐɎ ɗɐɈɆɌɎɓ Ɏ ɐɔɓɗɘɖəɐɜɎɎ ɚɎɑɢɘɖɆ ɍɊɋɗɢ 

ɓɋ ɖɆɗɗɒɆɘɖɎɈɆɤɘɗɥ. ȹɐɆɍɆɓɓɡɋ Ɉɔɕɖɔɗɡ ɎɍɑɆɉɆɤɘɗɥ Ɉ ɖɥɊɋ ɘɖəɊɔɈ, ɓɆɕɖɎɒɋɖ, 
Ɉ [ȱ. 12]. 
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ʢʦʛʜʘ ʧʨʦʥʠʮʘʝʤʳʡ ʫʯʘ ʩʪʦʢ ʩʪʝʥʢʠ ʩʢʚʘʞʠʥʳ ʨʘʩʧʦʣʦʞ ʝʥ ʥʠʞʝ 

ʫʨʦʚʥ ̫  ʚʦʜʳ ʟʘ ʩʢʚʘʞ ʠʥʦʡ. 

ʉʥʘʯʘʣʘ  ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ  ʨʘʩʯʝʪʳ  ʚʦʜʦʧʦʥʠʞ ʝʥʠʷ   ʚʳʧʦʣʥʷʶʪʩʷ 

ʚ ʧʨʝʜʧʦʣʦʞ ʝʥʠʠ, ʯʪʦ  ʚ ʩʣ ʫʯʘʝ ʥʘʧʦʨʥʳʭ  ʩʢʚʘʞʠʥ ʬʠʣʴʪʨ  ʧʨʠʤʳʢʘʝʪ 

ʢ   ʢʨʦʚʣʝ  ʧʣʘʩʪʘ,  ʘ ʚ ʩʣ ʫʯʘ ʝ   ʙʝʟʥʘʧʦʨʥʳʭ ʩʢʚʘʞʠʥ ʬʠʣʴʪʨ  ʥʝ ʟʘ - 

ʪʦʧʣ ʝʥ.    ʇ ʦʩʣ ʝ    ʦʧʨʝʜʝʣ ʝʥʠʷ   ʫʨʦʚʥʷ  ʚʦʜʳ   ʚ   ʩʢʚʘʞ ʠʥʘʭ,   ʜʣʠʥʳ 

ʬ ʠʣʴʪʨʦʚʦʡ ʯʘʩʪʠ ʩʢʚʘʞ ʠʥ ʠ ʚʳʙʦʨʘ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʛʦ ʦ ʙ ʦ ʨ ʫ - 

ʜʦʚʘʥʠʷ ʨʘʩʯʝʪ ʤ ʦʞ ʥ ʦ ʫʪʦʯʥʠʪʴ, ʫʯʪʷ ʤʝʩʪʦʧʦʣʦʞ ʝʥʠʷ ʬʠʣʴʪʨʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȶɎɗ. 15. 

 
ʉʦʛʣ ʘʩʥ ʦ ʤ ʝʪʦʜʫ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ  ʩʦʧ ʨʦʪʠ ʚʣ ʝ- 

ʥʠʡ   (ʩʤ.   ʧʨʠʣʦʞ ʝʥʠʝ    1)   ʥ ʝʩʦʚʝʨʰ ʝʥʩʪʚʦ   ʩʢʚʘʞ ʠʥ    ʫʯʠʪʳ ʚʘʝʪʩʷ 

ʩʣ ʝʜʫʶʱ ʠ ʤ ʦʙʨʘ ʟʦʤ . 

ʈ ʘʩʯʝʪ  ʩʠʩʪʝʤʳ  ʦʪʜʝʣ ʴʥʦ   ʩʪʦʷʱ ʠʭ   ʥʝʩʦʚʝʨʰ ʝʥʥʳ ʭ   ʩʢʚʘʞ ʠʥ 

ʩʣ ʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʧʦ ʪʝʤ ʞ ʝ ʬʦʨʤʫʣʘʤ,  ʯʪʦ ʠ ʜʣʷ ʩʦʚʝʨʰ ʝʥ ʥ ʳ ʭ 

ʩʢʚʘʞ ʠʥ,   ʥʦ    ʚʤ ʝʩʪʦ  ʜʝʡʩʪʚʠʪʝʣ ʴʥʦʛʦ  ʨʘʜʠʫʩʘ    ʢʘʞʜʦʡ   ʥ ʝʩʦʚʝʨ - 

ʰ ʝʥʥʦʡ  ʩʢʚʘʞ ʠʥʳ  (ʛ ʩ)   ʥ ʝʦʙʭʦʜʠ ʤ ʦ   ʠʤʝʪʴ ʚ ʚʠʜʫ  ʨʘʩʯʝʪʥʳʡ  ʨʘ - 

ʜʠ ʫʩ (ʛ ʩ.ʨ), ʢʦʪʦʨʳ ʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
 

 

ʛʜʝ ʘ =   2 ,718 ~ 2,:ʬʥ . 

fcp =   arc, (I, 9) 
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ɺʝʣʠʯʠʥʘ ʌʥ ʥʘʟʳʚʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤ ʩʦʧ- 
ʨʦʪʠʚʣʝʥʠʝʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ   ʦʜʠʥʦʯʥʦʡ   ʩʢʚʘ- 

ʞʠʥʳ, ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [ʃ. 11] 

 

 

 
ɿʜʝʩʴ 

 

1   1 - ʔ 

2*  ɹ

 
(I, 10) 

b ð ʨʘʩʯʝʪʥʘʷ ʜʣʠʥʘ ʧʨʦʥʠʮʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʩʪʝʥʢʠ ʩʢʚʘʞʠʥʳ, 
ʦʧʨʝʜʝʣʷʝʤʘʷ   ʪʘʢ,   ʢʘʢ ʵʪʦ   ʫʢʘʟʘʥʦ  ʥʘ ʨʠʩ.   14 -ʘ,ʙ; \ɹ-ʘ,ʙ\ 

 

 
ʝ ð ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ   ʦʧʨʝʜʝʣʷʝʪʩʷ  ʧʦ   ʛʨʘʬʠʢʫ   ʥʘ   ʨʠʩ.   16. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʇʨʠ   ʠʩʧʦʣʴʟʦʚʘʥʠʠ   ʵʪʦʛʦ   ʛʨʘʬʠʢʘ   ʩʣʝʜʫʝʪ  ʠʤʝʪʴ   ʚ ʚʠʜʫ,     ʯʪʦ 

ʝ(6) = ʝ(1 ð ʔ) (ʥʘʧʨʠʤʝʨ, ʝ ʧʨʠ F= 0,7 ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢ ʝ ʧʨʠ 
_ _ ʩ 
b =   1 ð0 ,7 = 0 ,3 ) ʠ ʯʪʦ ʩ = , ʧʨʠʯʝʤ   ʜʣʷ   ʩʢʚʘʞʠʥ   ʩ ʬʠʣʴʪʨʦʤ, 

ʧʨʠʤʳʢʘʶʱʠʤ   ʢ   ʢʨʦʚʣʝ   ʧʣʘʩʪʘ,   ʠʣʠ   ʩ    ʥʝʟʘʪʦʧʣʝʥʥʳʤ     ʬʠʣʴʪʨʦʤ 

ʩ = 1. 

ʇʦʜ   ʚʝʣʠʯʠʥʦʡ    ʊ   ʟʜʝʩʴ   ʚ ʩʣʫʯʘʝ   ʥʘʧʦʨʥʳʭ    ʩʢʚʘʞʠʥ   ʠʤʝʝʪʩʷ 
ʚ ʚʠʜʫ ʤʦʱʥʦʩʪʴ ʧʣʘʩʪʘ (ʨʠʩ. 14-ʘ,ʙ), ʘ ʚ ʩʣʫʯʘʝ ʙʝʟʥʘʧʦʨʥʳʭ ʩʢʚʘ- 
ʞʠʥ ð ʨʘʩʯʝʪʥʘʷ ʤʦʱʥʦʩʪʴ ʧʣʘʩʪʘ (ʨʠʩ. 1 5 -ʘ,ʙ), ʢʦʪʦʨʫʶ  ʜʣʷ ʧʨʘʢ- 
ʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʚʦʜʦʧʦʥʠʞʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʥʠʤʘʪʴ 
ʨʘʚʥʦʡ ʟʘʜʘʥʥʦʡ ʛʣʫʙʠʥʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʦʜ ʜʥʦʤ ʢʦʪʣʦʚʘʥʘ. 

ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʢʚʘʞʠʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʦʧʨʝ- 
ʜʝʣʝʥʥʦʤʫ   ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ   ʢʦʥʪʫʨʫ    (ʢʦʥʪʫʨʥʘʷ    ʩʠʩʪʝʤʘ   ʩʢʚʘ- 
ʞʠʥ,   ʩʤ.   Ä 5),   ʨʘʩʯʝʪ   ʚʳʧʦʣʥʷʝʪʩʷ    ʧʦ ʪʝʤ    ʞʝ    ʬʦʨʤʫʣʘʤ,    ʯʪʙ   ʠ 
ʜʣʷ ʩʦʚʝʨʰʝʥʥʳʭ ʩʢʚʘʞʠʥ, ʥʦ ʩʦ ʩʣʝʜʫʶʱʝʡ ʧʦʧʨʘʚʢʦʡ. ɺʤʝʩʪʦ 
ʚʥʫʪʨʝʥʥʝʛʦ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʥʪʫʨʘ ʩʦʚʝʨʰ ʝʥ- 
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ʥʳʭ ʩʢʚʘʞʠʥ ʌʢ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ 1), ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 
ʬʦʨʤʫʣʝ [ʃ. 6] 

ʌʢ = 0,367 I g ^ r 0 ,1 1 ) 

ʛʜʝ ʦ ð ʰʘʛ ʩʢʚʘʞʠʥ; 

ʛʩ ð ʨʘʜʠʫʩ     ʩʢʚʘʞʠʥʳ, 

ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ ʚʥʫʪʨʝʥʥʝʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
ʢʦʥʪʫʨʘ ʥʝʩʦʚʝʨʰʝʥʥʳʭ ʩʢʚʘʞʠʥ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ʌʂ= ʌʂ' + ʌʅ-ʔɼʌʅ. (1,12) 
 

ɿʜʝʩʴ ʌ / ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (I, 11), ʌʥ ð ʧʦ ʬʦʨʤʫʣʝ (I, 10). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ȶɎɗ. 17. 

ɺʝʣʠʯʠʥʘ ɼʌʅ ʥʘʟʳʚʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʩʢʚʘʞʠʥʳ ʠ ʝʝ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʜʨʫʛʠʤʠ ʩʢʚʘʞʠʥʘʤʠ, ʠ   ʦʧʨʝʜʝʣʷʝʪʩʷ   ʧʦ   ʛʨʘ- 
ʬʠʢʫ ʥʘ ʨʠʩ. 17 [ʃ. 23]. ɼʌʅ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʦʣʴʢʦ ʚ ʪʦʤ 

ʘ ʘ 
ʩʣʫʯʘʝ, ʢʦʛʜʘ   ʫ   Å< 1. ʇʨʠ ʫ   > 1 ɼʌĂ = 0. 
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ɿ ʘ ʤʝʪʠʤ,   ʯʪʦ   ʜʣʷ  ʢʦʥ ʪʫʨʥ ʦʡ   ʩʠ ʩʪʝʤ ʳ    ʙʝʟʥ ʘ ʧʦʨʥ ʳ ʭ   ʩʢʚʘʞ ʠʡ 

ʨ ʘ ʩʯʝʪʥ ʫʶ   ʤ ʦ  ɦʥ ʦʩʪʴ  ʧʣʘʩʪʘ ʊ ʤ ʦʞ ʥ ʦ   ʧʨʠʥʠʤʘʪʴ  ʨʘʚʥʦʡ  ʛʣ ʫʙʠ ʥ ʝ 

ʧ ʦʪʦʢ ʘ   (ʃʣ)   ʚ ʪʦʯ ʢ ʝ   ʨʘʩʧʦʣ ʦʞ ʝʥ ʠ ̫    ʩʢ ʚʘʞ ʠʥʳ  ʥʘ   ʢ ʦʥ ʪʫʨ ʝ   ʵʢ ʚʠ ʚʘ - 

ʣ ʝʥʪʥʦʡ  ʪʨʘʥʰ ʝʠ,  ʟʘʤʝʥ ̫ ʶ ɦʝʡ   ʫʯ ʘ ʩʪʦʢ  ʩʢʚʘʞ ʠʥ r (ʩʤ . ʧ ʨ ʠ ʣ ʦʞ ʝ- 

ʥʠʝ 1 ). 

 
Ä 5.    ȵɔɖɥɊɔɐ   ɚɎɑɢɘɖɆɜɎɔɓɓɡɛ    ɖɆɗɝɋɘɔɈ ɈɔɊɔɕɔɓɎɍɎɘɋɑɢɓɡɛ 

əɗɘɆɓɔɈɔɐ 

1. ʇ ʨʝʞ ʜʝ   ʚʩʝʛʦ   ʥ ʝʦʙʭʦʜ ʠ ʤ ʦ  ʫʩʪʘ ʥ ʦʚʠ ʪʴ    ʨ ʘ ʩʯʝʪʥ ʫ  ʁ ʩʭ ʝ ʤ ʫ 

ʢʦʪʣ ʦʚʘʥ ʘ ʠ ʚʦʜ ʦʥ ʦʩʥ ʦʛʦ  ʧʣʘʩʪʘ,  ʚ ʢ ʦʪʦʨ ʦʤ   ʦʥ ʨ ʘ ʩʧ ʦʣ ʦʞ ʝʥ ,   ʚ ʟʘ - 

ʚʠʩʠ ʤ ʦʩʪʠ ʦʪ ʛʠ ʜ ʨ ʦʛʝʦʣ ʦʛʠ ʯ ʝʩʢ ʠ ʭ ʫʩʣ ʦʚʠ ʡ ʚ ʨʘ ʟʨʝʟʝ ʠ ʚ ʧʣʘʥʝ 

(ʩʤ . Ä   2 ). 

ʄ ʝʪʦʜʠ ʢ ʘ ʬ ʠʣʴʪʨʘʮʠʦʥʥʳʭ  ʨ ʘ ʩʯʝʪʦʚ  ʚʦʜʦʧ ʦʥ ʠ ʞ ʝʥ ʠ  ̫ ʩʫ  ɦʝ ʩʪ - 

ʚʝʥ ʥ ʦ ʨʘʟʣʠʯʘʝʪʩʷ  ʜʣʷ  ʪʠʧʦʚʳ ʭ   ʠ ʩʣ ʦʞ ʥ  rʭ   ʛʠ ʜ ʨ ʦʛʝʦʣ ʦʛʠ ʯ ʝʩʢ ʠ ʭ 

ʫʩʣ ʦʚʠ ʡ . 

ʇ ʦʜ   ʪ ʠ ʧ ʦ ʚ  rʤ ʠ ʛʠ ʜ ʨ ʦʛʝʦʣ ʦʛʠ ʯ ʝʩʢ ʠ ʤ ʠ ʫʩʣ ʦʚʠ ̫  ʤ ʠ ʧʦʥʠʤʘʶʪʩʷ 

ʦʜ ʥ ʦʨ ʦʜ ʥ ʦʝ   ʚ ʬ ʠʣʴʪʨʘʮʠʦʥʥʦʤ   ʦʪʥ ʦ  hʝʥ ʠ ʠ    ʩʪʨʦʝʥ ʠ ʝ ʚ ʦʜ ʦʥ ʦʩʥ ʦʛʦ 

ʧʣʘʩʪʘ  ʠʣʠ ʪʘʢʦʝ  ʩʪʨʦʝʥ ʠ ʝ,   ʢ ʦʪʦʨ ʦʝ   ʤ ʦʞ ʝʪ  ʙʳ ʪʴ ʧ ʨʠ ʚʝʜʝʥ ʦ   ʢ   ʦ ʜ - 

ʥ ʦʨʦʜ ʥ ʦʤ ʫ (ʩʤ.  Ä 3), ʠ ʥ ʝʩʣ ʦʞ ʥ ʳ ʝ ʫʩʣ ʦʚʠ  ̫ʧʠʪʘʥʠʷ,  ʧʨʠʯʝʤ  ʧ ʦʜ 

ʧʦʩʣ ʝʜʥʠʤʠ   ʨʘʟʫʤʝʶʪʩʷ   ʫʩʣ ʦʚʠ ̫  ʧʠʪʘʥʠʷ, ʢ ʦʪʦʨ r  ʝ ʤ ʦʛʫ ʪ ʙ  rʪ ɹ

ʧʨʠʚʝʜʝʥʳ  ʢ ʪʘʢʦʚʳʤ  ʜʣʷ   ʩʭʝʤ   1 ð 4   (Ä   2,   ʧ. ʙ ). 

ʇ ʦʜ ʩ ʣ ʦ ʞ ʥ  rʤ ʠ ʛʠ ʜʨʦʛʝʦʣ ʦʛʠ ʯʝʩʢ ʠ ʤ ʠ   ʫʩʣ ʦʚʠ ̫  ʤ ʠ ʧʦʥʠʤ ʘʶʪʩʷ 

ʥ ʝʦʜ ʥ ʦʨ ʦʜ ʥ ʦʝ ʩʪʨʦʝʥ ʠ ʝ   ʚ ʦʜ ʦʥ ʦʩʥ ʦʛʦ  ʧʣʘʩʪʘ   ʚ   ʧʣʘʥʝ  ʠ ʩʣ ʦʞ ʥ ʳ ʝ 

ʫʩʣ ʦʚʠ ̫  ʧʠʪʘʥʠʷ, ʪ. ʝ. ʫʩʣ ʦʚʠʷ ʧʠʪʘʥʠʷ, ʢ ʦʪʦʨ ʳ ʝ ʥʝ ʤ ʦʛʫ ʪ ʙʳ ʪʴ 

ʧʨʠʚʝʜʝʥʳ  ʢ   ʪʘʢʦʚʳʤ   ʜʣʷ    ʩʭ ʝ ʤ 1ð 4    (Ä   2,   ʧ. ʙ)   ʠ ʭʘ ʨʘ ʢʪʝʨʥ  r

ʜʣʷ ʩʭʝʤ r  5 (Ä 2, ʧ. ʙ ). 

ʅ ʝʦʙʭʦʜ ʠ ʤ ʦ ʠʤʝʪʴ  ʚ ʚʠʜʫ,  ʯ ʪʦ ʥ ʝʟʘ ʚʠʩʠʤ ʦ ʦʪ ʛʠ ʜ ʨ ʦʛʝ ʦʣ ʦʛʠ - 

ʯʝʩʢ ʠ ʭ ʫʩʣ ʦʚʠ ʡ ʩʘ ʤ ʦʛʦ  ʚ ʦʜ ʦʥ ʦʩʥ ʦʛʦ  ʧʣʘʩʪʘ  ʚʦʜ ʦʧ ʦʥ ʠ ʞ ʝʥ ʠ ʝ ʜʣʷ 

ʩʦʚʝʨ h  ʝʥ ʥ r  ʭ   ʢʦʪʣ ʦʚʘʥ ʦʚ   ʩʣ ʝʜ ʫʝʪ ʨʘʩʩʯʠʪʳ ʚʘ ʪ ɹʧ ʦ ʪʦʡ ʞ ʝ ʤ ʝ ʪ ʦ- 

ʜʠʢ ʝ, ʯʪʦ ʠ ʜʣʷ ʢʦʪʣ ʦʚʘ ʥ ʦʚ, ʨ ʘ ʩʧ ʦʣ ʦʞ ʝʥ ʥ ʳ ʭ ʚ ʧʣʘʩʪʘʭ  ʩʦ ʩʣ ʦʞ - 

ʥʳʤʠ   ʫʩʣ ʦʚʠʷ ʤ ʠ,   ʪʘʢ    ʢʘʢ   ʩʦʚʝʨʰ ʝʥ ʥ r  ʡ    ʢʦʪʣ ʦʚʘ ʥ ʠʛʨʘʝʪ ʨʦʣ  ɹ

ʦʙʣ ʘ ʩʪʠ ʩʪʦʢ ʘ ʚʦʜ ʦʥ ʦʩʥ ʦʛʦ ʧʣʘʩʪʘ ʚʦ ʚʩʝ ʧ ʝʨʠʦʜʳ ʚʦʜʦʧ ʦʥ ʠ ʞ ʝʥ ʠ ̫  . 

ɸʥ ʘ ʣ ʦʛʠʯʥ ʦʝ   ʟʘʤʝʯʘʥʠʝ   ʥ ʝ ʦʙʭʦʜ ʠ ʤ ʦ    ʩʜʝʣ ʘ ʪʴ    ʠ   ʦʪʥ ʦʩʠ ʪʝʣ ɹ ʥ ʦ 

ʢ ʦʪʣ ʦʚʘ ʥ ʦʚ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʩʧ ʦʩʦʙʦʤ ʛʠʜʨʦʤʝʭʘʥ ʠʟʘʮʠʠ. ɺ ʧ ʝ- 

ʨʠʦʜ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ  ʦʪʢʘʯʢʠ  ʢʦʪʣ ʦʚʘ ʥ ʪ ʘ ʢ ʦʛʦ  ʨʦʜʘ  ʠ ʛʨʘʝʪ  ʨʦʣ  ɹ

ʦʙʣ ʘ ʩʪʠ ʧʠʪʘʥʠʷ ʠʣʠ ʩʪʦʢʘ ʚ ʦʜ ʦʥ ʦʩʥ ʦʛʦ ʧʣʘʩʪʘ. 

ɺ ʢʦʤ ʧ ʣ ʝʢʩʝ  ʬ ʠʣʴʪʨʘʮʠʦʥʥʳʭ  ʨ ʘ ʩʯʝʪʦʚ  ʫ ʜ ʦʙ ʥ ʦ ʠʩʧʦʣ ɹ ʟʦʚʘ ʪ ɹ

ʝʜʠ ʥ ʦʦʙʨ ʘ ʟʥ ʫ  ʁʤ ʝʪʦʜʠ ʢʫ ʜʣʷ ʚʩʝʭ ʧ ʝʨ ʠ ʦʜʦʚ  ʚʦʜʦʧ ʦʥ ʠ ʞ ʝʥ ʠ ̫  . ʇ ʦ- 

ʵʪʦʤ ʫ   ʥʝʟʘʚʠʩʠʤʦ  ʦʪ   ʛʠ ʜ ʨ ʦʛʝʦʣ ʦʛʠ ʯ ʝʩʢ ʠ ʭ    ʫʩʣ ʦʚʠ ʡ   ʩʘ ʤ ʦʛʦ  ʚ ʦ ʜ ʦ - 

ʥ ʦʩʥ ʦʛʦ  ʧʣʘʩʪʘ  ʚʦʜʦʧʦʥ ʠ ʞ ʝʥ ʠ ʝ ʜʣʷ  ʢ ʦʪʣ ʦʚʘ ʥ ʦʚ,  ʨʘʟʨʘʙʘ ʪ rʚʘʝʤʳ ʭ 

ʩʧ ʦʩʦʙʦʤ ʛʠʜʨʦʤʝʭʘʥʠʟʘʮʠʠ, ʚ ʦ ʚʩʝ ʧʝʨʠʦʜʳ ʨ ʝʢ ʦʤ ʝʥ ʜ ʫʝʪʩʷ ʨ ʘ ʩ- 

ʩʯʠʪʳ ʚʘ ʪʴ   ʧʦ ʪʦʡ   ʞ ʝ   ʤ ʝʪʦʜʠ ʢʝ,  ʯʪʦ  ʠ ʜʣʷ   ʢʦʪʣ ʦʚʘ ʥ ʦʚ, ʨ ʘ ʩʧ ʦʣ ʦ- 

ʞ ʝʥʥ r  ʭ ʚ ʧʣʘʩʪʘʭ ʩʦ ʩʣʦʞ ʥʳʤʠ ʛʠ ʜʨ ʦʛʝʦʣ ʦʛʠ ʯʝʩʢ ʠ ʤ ʠ ʫʩʣ ʦʚʠ ̫  ʤ ʠ . 

ɺ   ʪ ʠ ʧ ʦ ʚ  rʭ ʫ ʩ ʣ ʦ ʚ ʠ  ̫ʭ ʚʦʜʦʧ ʦʥ ʠ ʟʠ ʪʝʣ ɹ ʥ r  ʝ ʫʩʪʘ ʥ ʦʚʢ ʠ ʨ ʘ ʩ- 

ʩʯʠ ʪ rʚʘʶʪʩʷ ʚ ʮʝʣʦʤ, ʢʘʢ ʩʠʩʪʝʤʳ ʚʟʘ ʠ ʤ ʦʜ ʝʡ ʘ ʚʫ ʁʭʮ ʠ ʭ ʩʢʚʘʞ ʠʥ. 

ʇʨʠ  ʥ ʝʙʦʣ ʴʰ ʦʤ   ʯʠʩʣʝ  ʩʢʚʘʞ ʠʥ   (ʧʦʨʷ ʜʢʘ  ʜ ʦ   10 ʰ ʪ .)   ʫʩʪʘ ʥ ʦʚ - 

ʢ ʫ   ʤ ʦʞ ʥ ʦ   ʨʘʩʩʤʘʪʨʠʚʘʪʴ  ʩʦʩʪʦʷ ɦ  ʝʡ  ʠʟ ʦʪʜ ʝʣ ɹ ʥ ʦ ʩʪʦʷ ɦ  ʠ ʭ ʚʟʘ ʠ ʤ ʦ- 
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ʜʝʡʩʪʚʫʶʱ ʠʭ   ʩʢʚʘʞʠʥ,   ʪ.   ʝ.   ʚʝʩʪʠ   ʨʘʩʯʝʪ   ʜʣʷ   ʢʘʞʜʦʡ   ʩʢʚʘʞʠʥʳ 

ʚ ʦʪʜʝʣʴʥʦʩʪʠ  (ʩʤ.   ʛʣ.   II, Ä 7, ʧ. ʘ ʠ ʛʣ. III,  Ä 13, ʧ. ʘ). 

ʆʜʥʘʢʦ ʧʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʩʢʚʘʞʠʥ ʪʘʢʦʛʦ  ʨʦʜʘ ʨʘʩʯʝʪʳ ʦʢ ʘ - 
ʟʳʚʘʶʪʩʷ ʩʣʠʰʢʦʤ  ʪʨʫʜʦʝʤʢʠʤʠ.   ɺ ʵʪʦʤ ʩʣʫʯʘʝ  ʜʣʷ ʪʠʧʦʚʳʭ  ʫ ʩ- 

ʣʦʚʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʝʨʝʭʦʜʠʪʴ  ʢ ʩʭʝʤʝ  ʩʦʩʪʘʚʣʝʥʥʦʛʦ  ʠʟ ʦʪ - 
ʜʝʣʴʥʳʭ   ʧʨʷʤʦʣʠʥʝʡʥʳʭ   ʫʯʘʩʪʢʦʚ   ʢʦʥʪʫʨʘ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ 
ʫʩʪʘʥʦʚʢʠ, ʚʜʦʣʴ ʢʘʞ ʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʘʷ 

ʨʘʩʩʪʘʥʦʚʢʘ ʨʘʚʥʦʜʝʙʠʪʥʳʭ  ʩʢʚʘʞʠʥ,   ʪ.   ʝ.   ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ   ʧ ʦ- 
ʩʪʦʷʥʥʘʷ    ʠʥʪʝʥʩʠʚʥʦʩʪʴ   ʚʦʜʦʦʪʙʦʨʘ   (ʩʤ. ʛʣ. II, Ä 7,   ʧ. ʙ, ʛʣ. III,  

Ä 13, ʧ.   ʙ ʠ ʛʣ.   IV,   Ä   19). 

ɺ ʩʣʦʞ ʥʳʭ ʫʩʣʦʚʠʷʭ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʨʫʧʥʳʭ  ʢʦʪʣʦʚʘʥʦʚ, 
ʨʘʩʯʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʭʦʜʠʪʩʷ  ʚʝʩʪʠ   ʥʝ ʜʣʷ   ʚʩʝʡ   ʫʩʪʘʥʦʚʢʠ   ʚ 

ʮʝʣʦʤ, ʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʫʯʘʩʪʢʘʤ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʜʥ ʦ- 
ʨʦʜʥʳʤʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ  ʫʩʣʦʚʠʷʤʠ, ʧʨʠʯʝʤ ʧʦ ʢʦʥʪʫʨʫ 

ʫʩʪʘʥʦʚʢʠ ʟʘʜʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʨʦʚʥʠ (ʧʦʥʠʞʝʥʠʷ) ʛʨʫʥ ʪʦʚʦʛʦ 
ʧʦʪʦʢʘ.  ɺ ʯʘʩʪʥʦʩʪʠ,  ʢʦʛʜʘ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʢʦʪʣʦʚʘʥʘ   ʪʨʝʙʫʝʪʩʷ 
ʟʘʜʘʪʴ ʧʦʩʪʦʷʥʥʳʡ ʫʨʦʚʝʥʴ  ʛʨʫʥʪʦʚʳʭ  ʚʦʜ, ʪʦ ʦʙʳʯʥʦ  ʵʪʦʪ  ʞʝ 

ʫʨʦʚʝʥʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘʜʘʪʴ ʥʦ ʚʩʝʤʫ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʤʫ  ʢʦʥ - 
ʪʫʨʫ (ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʩʤ. ʛʣ. II, ʧ. ɹ, ʛʣ. III,  ʧ. ɹ, ʛʣ. IV, Ä 20). 

2. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʨʘʩʯʝʪʦʚ ʚʦ- 
ʜʦʧʦʥʠʞʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʧʦʨʷʜʦʢ. 

ʇ ʨʝʞʜʝ  ʚʩʝʛʦ  ʥʘʤʝʯʘʝʪʩʷ  ʧʨʦʝʢʪʥʳʡ ʚʘʨʠʘʥʪ   ʚʦʜʦʧʦʥʠʟʠʪʝʣʴ- 
ʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʩʣʫʯʘʷ ð ʩʣʫʯʘʷ ʧʦʜʜʝʨʞʘʥʠʷ  ʧ ʨʦ- 

ʝʢʪʥʳʭ ʫʨʦʚʥʝʡ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʤʝʞʝʥʴ  (ʧʨʠ ʫʩʪʘʥʦʚʠʚʰ ʝʤʩʷ 
ʨʝʞʠʤʝ ʬʠʣʴʪʨʘʮʠʠ, ʩʤ. Ä 1). 

ʉ   ʧʦʤʦʱ ʴ  ʁʧʨʠʙʣʠʞʝʥʥʳʭ  ʧʨʠʝʤʦʚ ʦʮʝʥʠʚʘʝʪʩʷ  ʦʙʱ ʠʡ   ʧʨʠʪʦʢ 

ʢ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ  ʫʩʪʘʥʦʚʢʝ.  ɼʣʷ ʪʠʧʦʚʳʭ  ʫʩʣʦʚʠʡ  ʦʧ ʨʝʜʝʣ ʝ- 

ʥʠʝ ʦʙ ɦʝʛʦ ʧʨʠʪʦʢʘ ʢ ʩʠʩʪʝʤʝ ʩʢʚʘʞʠʥ ʩʣ ʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ, 
ʧʨʠʚʝʜʷ   ʝʝ ʢ   ʩʭʝʤʝ ʙ ʦ ʣ  ɹ  hʦ ʛ ʦ   ʢ ʦ ʣ ʦ ʜ ʮ ʘ (ʛʣ. II, Ä 6). ɼʣʷ ʢ ʦʪ- 

ʣʦʚʘʥʦʚ,  ʥʘʭʦʜʷʱʠʭʩʷ  ʚ ʩʣʦʞʥʳʭ  ʫʩʣʦʚʠʷʭ,  ʦʮʝʥʢʫ  ʧʨʠʪʦʢʘ  ʩʣ ʝ- 
ʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦ ʦʪʜʝʣʴʥʳʤ ʫʯʘʩʪʢʘʤ (ʛʣ. II, Ä 8). 

ʇʦ ʧʦʣʫʯʝʥʥʦʤʫ ʦʙʱ ʝʤ ʫ ʠ ʧʦʛʦʥʥʦʤʫ ʧʨʠʪʦʢʫ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠ- 
ʞʝʥʠʠ   ʧʦʜʙʠʨʘʝʪʩʷ   ʥʘʩʦʩʥʦʝ   ʦʙʦʨʫʜʦʚʘʥʠʝ  ʠ   ʟʘʜʘʝʪʩʷ   ʯʠʩʣʦ  ʩʢ ʚʘ- 
ʞ ʠ ʥ 1, ʘ ʢʨʦʤʝ ʪʦʛʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʧʦʪʦʢʘ ʧʦʜ ʜʥʦʤ 

ʢʦʪʣʦʚʘʥʘ ʧʨʠʥʠʤʘʝʪʩʷ ʩʪʝʧʝʥʴ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʩʢʚʘʞʠʥ. 

ɼʣʷ   ʩʢʚʘʞʠʥ   ʩ   ʛʣʫʙʠʥʥʳʤʠ   ʠʣʠ   ʵʞʝʢʪʦʨʥʳʤʠ   ʥʘʩʦʩʘʤʠ   ʚʘ- 

ʨʠʘʥʪ ʩ ʥʝʩʦʚʝʨʰʝʥʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ   ʚ 

ʦʩʥʦʚʥʦʤ ʜʣʷ ʥʝʩʦʚʝʨʰ ʝʥʥʳʭ ʢʦʪʣʦʚʘʥʦʚ  ʧʨʠ ʤʦʱʥʦʩʪʠ  ʧʨʦʥʠ- 

ʮʘʝʤʳʭ   ʛʨʫʥʪʦʚ  ʧʦʜ   ʜʥʦʤ   ʚʦʜʦʝʤʘ   ʥʝ ʤʝʥʝʝ    15ð20 ʤ ʠʣʠ ʧʨʠ 

ʷʨʫʩʥʦʤ ʚʦʜʦʧʦʥʠʞʝʥʠʠ. ɼʣʷ  ʣʝʛʢʠʭ  ʠʛʣʦʬʠʣʴʪʨʦʚʳʭ  ʫʩʪʘʥʦʚʦʢ 

ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ  ʠʛʣʦʬʠʣʴʪʨʦʚ,  ʘ ʚʤʝʩʪʝ ʩ ʪʝʤ ʠ ʩʪʝʧʝʥʴ   ʠʭ 

ʥʝʩʦʚʝʨʰ ʝʥʩʪʚʘ    ʦʧʨʝʜʝʣʷʝʪʩʷ   ʧʨʝʜʝʣʴʥʦʡ    ʚʳʩʦʪʦʡ   ʚʩʘʩʳʚʘʥʠʷ. 

ʆʧʨʝʜʝʣʠʚ  ʪʘʢʠʤ ʦʙʨʘʟʦʤ  ʧʨʦʝʢʪʥʳʡ ʚʘʨʠʘʥʪ   ʚʦʜʦʧʦʥʠʟʠʪʝʣʴ- 

ʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʤʦʞ ʥʦ ʧʝʨʝʡʪʠ ʢ ʝʛʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤʫ  ʨʘʩʯʝʪʫ, 

ʭʘʨʘʢʪʝʨ  ʢʦʪʦʨʦʛʦ  ʫʞ ʝ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʠʟʘʮʠʠ ʧʦ ʫʩʣʦʚʠʷʤ  ʚ   ʨʘʟ- 

ʨʝʟʝ ʢʦʪʣʦʚʘʥʘ. 

 
1 Ȩɔɕɖɔɗɡ ɕɔɊɇɔɖɆ ɓɆɗɔɗɓɔɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ Ɉ ɓɆɗɘɔɥɟɎɛ əɐɆɍɆɓɎɥɛ ɓɋ 

ɖɆɗɗɒɆɘɖɎɈɆɤɘɗɥ. 
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ʈʘʩʩʤʦʪʨʠʤ ʩʥʘʯʘʣʘ ʧʦʨʷ ʜʦʢ ʜʝʪʘʣʠʟʘʮʠʠ ʨʘʩʯʝʪʘ ʜʣʷ ʚ ʦ ʜ ʦ - 

ʧʦʥʠʟʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʢʦʪʣʦʚʘʥʦʚ, ʨʘʩʧʦʣʦʞ ʝʥʥʳʭ ʚ ʦʜ ʥ ʦʨ ʦʜ - 

ʥʦʤ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠʣʠ ʧʨʠʚʦʜʠʤʦʤ ʢ ʦʜʥ ʦʨʦʜʥ ʦʤ ʫ ʚʦʜʦʥ ʦʩʥ ʦʤ 

ʧʣʘʩʪʝ (Ä 2, ʧ. ʘ, ʩʭʝʤʳ 1, 2, 5 ). 

ʘ) ɼʣʷ  ʥʝʩʦʚʝʨʰ ʝʥʥʦʛʦ  ʢʦʪʣʦʚʘʥʘ   (Ä   2,   ʧ. ʘ, ʩʭʝʤʘ 2) ʦʧ ʨ ʝ- 

ʜʝʣ ʷ ʝʪʩʷ     ʧʦʥʠʞʝʥʠʝ  ʛʨʫʥʪʦʚʳ ʭ ʚʦʜ  ʧʦʜ  ʥʠʤ   ʠ   ʚ   ʭʘʨʘʢʪʝʨʥʳʭ 

ʩʢʚʘʞ ʠʥʘʭ ʚ ʫʩʣʦʚʠʷʭ ʫʩʪʘ ʥ ʦʚʠ ʚʰ ʝʛʦʩʷ ʨʝʞʠʤʘ ʬʠʣʴʪʨʘʮʠʠ ʧʨʠ 

ʟʘʜʘʥʥʦʤ  ʜʝʙʠʪʝ  ʩʢʚʘʞʠʥ.  ɼʣʷ  ʪʠʧʦʚʳ ʭ   ʫʩʣʦʚʠʡ   ʚʝʜʝʪʩʷ   ʨʘʩʯʝʪ 

ʚʩʝʡ ʫʩʪʘʥʦʚʢʠ  ʚ ʮʝʣʦʤ  (ʛʣ. II, Ä 6, 7 ),   ʘ   ʜʣʷ   ʩʣ ʦʞ ʥ ʳ ʭ   ʫʩʣ ʦʚʠʡ 

ʨʘʩʯʝʪ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʫʯʘʩʪʢʘʤ ʚʦʜʦʧʦʥ ʠ ʟʠ ʪʝʣ ɹʥʦʛʦ 

ʢʦʥʪʫʨʘ  ʩ   ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʩʝʪʢʠ   ʜʚʠʞ ʝʥʠʷ  ʬ ʠʣʴʪʨʘʮʠʦʥʥʦʛʦ  ʧ ʦ- 

ʪʦʢʘ ʚ ʧʣʘʥʝ (ʛʣ. II, Ä 8, 9, 10). ʅʘ ʦʩʥʦʚʘʥʠʠ  ʵʪʠʭ  ʨʘʩʯʝʪʦʚ  ʧ ʨ ʦ- 

ʠʟʚʦʜʠʪʩʷ  ʫʪʦʯʥʝʥʠʝ   ʨʘʩʩʪʘʥʦʚʢʠ  ʦʩʥ ʦʚʥ ʳ ʭ ʩʢʚʘʞ ʠʥ, ʘ ʪʘʢʞ ʝ ʠ 

ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚ  rʙʦʨ ʥ ʘʩʦʩʥ ʦʛʦ ʦʙʦʨʫʜʦʚʘ ʥ ʠ ̫  . 

ʇ ʦʩʣ ʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʡ  ʩʭʝʤ  r ʚʦʜʦʧʦʥʠʞ ʝʥʠʷ  ʜʣʷ 

ʦʩʥ ʦʚʥ ʦʛʦ  ʩʣʫʯʘʷ  ʩʣ ʝʜʫʝʪ   ʧʝʨʝʡʪʠ  ʢ   ʧʦʚʝʨʦʯʥ ʳ ʤ   ʨʘʩʯʝʪʘʤ  ʜʣʷ 

ʩʣ ʫʯʘ ʝʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʪʢʘʯʢʠ  (ʛʣ . III)  ʠ ʧʦʜʜʝʨʞ ʘʥʠʷ  ʧ ʨʦʝʢ ʪ- 

ʥʳʭ ʫʨʦʚʥʝʡ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʧʘʚʦʜʦʢ (ʛʣ . IV). 

ʆʮʝʥʢʘ ʦʙʱ ʝʛʦ ʧʨʠʪʦʢʘ ʢ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ ʫʩʪʘ ʥ ʦʚʢʝ ʚʳ- 

ʧʦʣʥʷʝʪʩʷ ʜʣʷ ʢʦʪʣʦʚʘʥʦʚ,  ʥ ʘʭʦʜʷ ʱ ʠʭʩʷ  ʚ ʪʠʧʦʚʳ ʭ ʫʩʣ ʦʚʠ ʷ ʭ, ʥʘ 

ʦʩʥ ʦʚʝ   ʧʨʠʚʝʜʝʥʠʷ   ʩʠʩʪʝʤʳ    ʩʢʚʘʞ ʠʥ    ʢ    ʙʦʣ ʴʰ ʦʤ ʫ    ʢʦʣ ʦʜʮ ʫ 

(ʛʣ.  III,   Ä   12 ʠ ʛʣ.   IV,   Ä   19)   ʠ ʜʣʷ    ʢʦʪʣ ʦʚʘʥ ʦʚ,    ʥ ʘʭʦʜʷ ʱ ʠ ʭʩʷ   ʚ 

ʩʣ ʦʞ ʥ r  ʭ ʫʩʣ ʦʚʠʷʭ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʘ ʧʦ ʫʯʘʩʪʢʘʤ (ʛʣ . III,  
Ä 14,   15, ʧ.   ʘ ʠ ʛʣ.   IV, Ä 20 ). 

ɼʣʷ ʩʣʫʯʘʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʪʢʘʯʢʠ ʧʦʚʝʨʦʯʥ ʳ ʝ ʨʘʩʯʝʪʳ ʜʣʷ 

ʢʨʫʧʥʳʭ  ʫʩʪʘʥʦʚʦʢ ʜʘʣʝʝ  ʫʪʦʯʥ ʷ ʁʪʩʷ . ʇʨʠ ʪʠʧʦʚʳ ʭ ʫʩʣ ʦʚʠ ʷ ʭ 

ʚʝʜʝʪʩʷ  ʨʘʩʯʝʪ  ʚʩʝʡ   ʫʩʪʘʥʦʚʢʠ  ʚ   ʮʝʣʦʤ   (ʛʣ .   III, Ä  13).   ʇʨʠ   ʩʣ ʦʞ - 

ʥʳʭ ʫʩʣ ʦʚʠʷʭ ʨʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʭʘʨʘʢʪʝʨʥʳʤ ʣʝʥʪʘʤ ʪʦʢʘ, 

ʚʳʜʝʣʝʥʥʳʤ ʧʦ ʩʝʪʢʝ ʜʚʠʞʝʥʠʷ ʬ ʠʣ ɹʪʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʚ ʧʣʘʥʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱ ʠʤ   ʫʩʪʘʥʦʚʠʚʰ ʝʤ ʫʩʷ   ʨʝʞ ʠʤʫ,    ʧʨʠʯʝʤ   ʟʜʝʩʴ   ʠ ʩ- 

ʧʦʣ ʴʟʫʝʪʩʷ ʧʨʝʜʧʦʣʦʞ ʝʥʠʝ ʦ ʥʝʜʝʬ ʦʨʤʠ ʨʫʝʤ ʦʩʪʠ ʣʠʥʠʡ ʪʦʢʘ ʧʨʠ 

ʥʝʫʩʪʘʥʦʚʠʚʰ ʝʤʩʷ   ʨʝʞʠʤʝ ʬʠʣʴʪʨʘʮʠʠ   (ʛʣ.    III,   Ä    14,   15, ʧ. ʙ, 

16, ʧ. ʙ). 

ʙ) ʇʨʠ ʚʦʜʦʧʦʥʠʞʝʥʠʠ ʚ    ʢʦʪʣʦʚʘʥʘʭ  ʩʦʚʝʨʰ ʝʥ ʥ ʦʛʦ   ʪʠʧʘ 

(Ä 2, ʧ. ʘ, ʩʭʝʤʘ   1)   ʩʣ ʝʜʫʝʪ  ʠʤʝʪʴ   ʚ   ʚʠʜʫ,  ʯʪʦ,  ʢʘʢ   ʵʪʦ   ʫʢʘʟʘʥʦ 

ʚʳʰ ʝ,   ʢʦʪʣʦʚʘʥʳ  ʪʘʢʦʛʦ  ʨʦʜʘ ʧʦʣ ʥ ʦʩʪʴʶ  ʦʪʥʦʩʷ ʪʩʷ   ʢ   ʢʦʪʣʦʚʘʥʘʤ 

ʩʦ     ʩʣʦʞʥʳʤʠ   ʛʠʜʨʦʛʝʦʣ ʦʛʠʯʝʩʢʠʤʠ   ʫʩʣʦʚʠʷʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʳʝ  ʫʩʪʘʥʦʚʢʠ  ʩʦʚʝʨʰ ʝʥ ʥʳ ʭ    ʢʦʪʣ ʦʚʘʥ ʦʚ ʨʘʩʩʯʠ- 

ʪʳʚʘʶʪʩʷ   ʪʦʣ ɹ ʢʦ  ʧʦ ʦʪʜʝʣʴʥʳʤ   ʫʯʘʩʪʢʘʤ (ʛʣ. II, Ä 8, 9; ʛʣ. III,  

Ä 14,   15; ʛʣ.   IV,   Ä   20). 

ʇ ʦʨʷ ʜʦʢ  ʜʝʪʘʣʴʥʦʛʦ ʨʘʩʯʝʪʘ   ʘʥʘʣʦʛʠʯʝʥ   ʪʘ ʢʦʚʦʤ ʫ   ʜʣʷ   ʫʩʪʘ - 

ʥ ʦʚʦʢ ʥʝʩʦʚʝʨʰ ʝʥʥʳʭ ʢʦʪʣʦʚʘʥʦʚ. 

ʚ)   ʇʨʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʨʘʩʯʝʪʘʭ ʨʘʟʛʨʫʟʢʠ ʥʘʧʦʨʥʳʭ 

ʛʦʨʠ ʟʦʥ ʪʦʚ   (Ä   2,   ʧ.   ʘ,   ʩʭʝʤʘ   5 )   ʚʝʩʴʤʘ   ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪ 

ʚʨʝʤʝʥʠ   ʨʘʟʛʨʫʟʢʠ   ʚ    ʫʩʣ ʦʚʠʷ ʭ ʥʝʫʩʪʘ ʥʦʚʠʚʰ ʝʡʩʷ   ʬʠʣʴʪʨʘʮʠʠ 

(ʩ ʫʯʝʪʦʤ ʫʧ ʨʫʛʦʛʦ ʨʝʞʠʤʘ ʬ ʠʣʴʪʨʘʮʠʠ). 

ɺ ʭʦʨ ʦʰ ʦ ʧʨʦʥʠʮʘʝʤʳʭ (ʧʝʩʯʘ ʥ ʳ ʭ) ʛʨʫʥʪʘ ʭ ʨʘʟʛʨʫʟʢʘ  ʥʘʧʦʨ- 

ʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʳ ʯʥ ʦ ʩʠʩʪʝʤʦʡ ʥ ʝʙʦʣ ɹ  hʦʛʦ ʯʠʩʣʘ 
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ɗɐɈɆɌɎɓ, ɐɔɘɔɖɡɋ ɒɔɉəɘ ɖɆɗɗɝɎɘɡɈɆɘɢɗɥ, ɐɆɐ ɔɘɊɋɑɢɓɔ ɗɘɔɥɟɎɋ 
ɗɐɈɆɌɎɓɡ (ɉɑ. III, Ä 17, ɕ. ʘ). Ȩ ɗɑɆɇɔɕɖɔɓɎɜɆɋɒɡɛ ɉɖəɓɘɆɛ ɕɖɎ- 
ɛɔɊɎɘɗɥ ɕɋɖɋɛɔɊɎɘɢ ɐ ɇɔɑɢɞɔɒə ɝɎɗɑə ɖɆɍɉɖəɍɔɝɓɡɛ ɗɐɈɆɌɎɓ, 
ɉɖəɕɕɎɖəɋɒɡɛ ɔɇɡɝɓɔ Ɉ ɑɎɓɋɏɓɡɋ ɖɥɊɡ, ɕɖɎɝɋɒ Ɉ ɗɈɥɍɎ ɗ ɓɋ- 
ɇɔɑɢɞɎɒ ɊɋɇɎɘɔɒ ɗɐɈɆɌɎɓɡ ɖɆɇɔɘɆɤɘ ɗ ɕɔɗɘɔɥɓɓɡɒ ɕɔɓɎɌɋɓɎɋɒ 
(ɉɑ. III,  Ä 17, ɕ. ̂ɊȢ 
ȦɓɆɑɔɉɎɝɓɡɒ ɕəɘɋɒ ɕɖɔɈɔɊɥɘɗɥ Ɉɗɋ ɚɎɑɢɘɖɆɜɎɔɓɓɡɋ ɖɆɗɝɋɘɡ 

ɕɖɎ ɗɑɔɎɗɘɔɒ ɗɑɔɌɋɓɎɎ ɔɘɐɔɗɔɈ Ɏ ɊɓɆ ɐɔɘɑɔɈɆɓɆ (Ä2, ɕ. ́ ɗɛɋ- 
ɒɡ 3,4). ȸɆɐ, Ɋɑɥ ɐɔɘɑɔɈɆɓɆ ɘɖɋɛɗɑɔɏɓɔɉɔ ɗɑɔɌɋɓɎɥ (Ä 2, ɕ. ́ȟ 
ɗɛɋɒɆ 3) ɖɆɗɝɋɘɡ ɕɖɔɈɔɊɥɘɗɥ ɐɆɐ ɕɔ ɗɛɋɒɋ ɗɔɈɋɖɞɋɓɓɔɉɔ ɐɔɘɑɔ- 
ɈɆɓɆ Ɋɑɥ Ɉɋɖɛɓɋɉɔ ɉɔɖɎɍɔɓɘɆ, ɘɆɐ Ɏ ɕɔ ɗɛɋɒɋ ɓɋɗɔɈɋɖɞɋɓɓɔɉɔ 
ɐɔɘɑɔɈɆɓɆ Ɋɑɥ ɓɎɌɓɋɉɔ ɉɔɖɎɍɔɓɘɆ. 
ȵɖɎ ɈɔɊɔɕɔɓɎɌɋɓɎɎ Ɉ ɊɈəɗɑɔɏɓɔɏ ɗɖɋɊɋ (Ä 2, ɕ. ́ȟ ɗɛɋɒɆ 4) 

ɖɆɗɝɋɘɡ ɗɐɈɆɌɎɓ Ɉ ɔɗɓɔɈɓɔɒ ɉɔɖɎɍɔɓɘɋ ɈɋɊəɘɗɥ Ɉ ɘɔɒ Ɍɋ ɕɔɖɥɊɐɋ, 
ɝɘɔ Ɏ Ɋɑɥ ɓɋɗɔɈɋɖɞɋɓɓɡɛ ɐɔɘɑɔɈɆɓɔɈ. ȫɗɑɎ ɔɐɆɍɡɈɆɋɘɗɥ ɓɋɔɇɛɔ- 
ɊɎɒɡɒ əɗɘɖɔɏɗɘɈɔ ɎɉɑɔɚɎɑɢɘɖɔɈɡɛ əɗɘɆɓɔɈɔɐ Ɉ Ɉɋɖɛɓɋɒ ɉɔɖɎ- 
ɍɔɓɘɋ, ɘɔ Ɏɛ ɖɆɗɝɋɘ ɕɖɔɎɍɈɔɊɎɘɗɥ ɕɔ ɒɋɘɔɊɎɐɋ, ɎɍɑɔɌɋɓɓɔɏ Ɉ ɉɑ. 
II,  Ä 11. 
Ȩ ɍɆɐɑɤɝɋɓɎɋ ɓɆɗɘɔɥɟɋɉɔ ɕɆɖɆɉɖɆɚɆ ɔɘɒɋɘɎɒ, ɝɘɔ Ɉ ɔɗɓɔɈə 

ɒɋɘɔɊɎɐɎ ɕɔɗɘɖɔɋɓɎɥ ɖɆɗɝɋɘɓɡɛ ɍɆɈɎɗɎɒɔɗɘɋɏ Ɋɑɥ ɐɔɓɘəɖɓɡɛ ɗɎɗ- 
ɘɋɒ ɗɐɈɆɌɎɓ ɕɔɑɔɌɋɓ ɒɋɘɔɊ ɣɐɈɎɈɆɑɋɓɘɓɡɛ ɚɎɑɢɘɖɆɜɎɔɓɓɡɛ ɗɔ- 
ɕɖɔɘɎɈɑɋɓɎɏ (ɗɒ. ɕɖɎɑɔɌɋɓɎɋ 1). 



 

 

 

 

 
 

ɻʃɸɺɸ  ɺ ʊ ʆʈ ɸ ʗ 

 
ʌʀʃʔʊʈɸʎʀʆʅʅʓɽ    ʈɸʉʏɽʊʓ     ɺʆɼʆʇʆʅʀɾɽʅʀʗ 

ɺ ʋʉʃʆɺʀʗʍ ʋʉʊɸʅʆɺʀɺʐɽɻʆʉʗ ʈɽɾʀʄɸ 

ʌʀʃʔʊʈɸʎʀʀ 

 
ɸ.   ʈɸʉʏɽʊ ɼʃʗ   ʊʀʇʆɺʓʍ   ʋʉʃʆɺʀʁ 

 

Ä   6.   ʆʧʨʝʜʝʣʝʥʠʝ    ʦʙʱʝʛʦ    ʧʨʠʪʦʢʘ    ʢ   ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʳʤ 

ʫʩʪʘʥʦʚʢʘʤ 

ɺ ʪʠʧʦʚʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʪʦʢʘ ʤʦʞʥʦ   ʧʦʣʴ- 
ʟʦʚʘʪʴʩʷ ʨʘʩʯʝʪʘʤʠ   ʧʦ    ʩʧʦʩʦʙʫ ʙʦʣʴʰʦʛʦ     ʢʦʣʦʜʮʘ.     ʉʦʛʣʘʩʥʦ 
ʵʪʦʤʫ ʩʧʦʩʦʙʫ ʛʨʫʧʧʘ ʧʩ ʩʢʚʘʞʠʥ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʚʝʜʝʥʘ ʢ ʵʢʚʠ- 
ʚʘʣʝʥʪʥʦʤʫ ʢʦʣʦʜʮʫ, ʧʨʠʪʦʢ ʢ ʢʦʪʦʨʦʤʫ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 
ʩʫʤʤʘʨʥʦʤʫ    ʧʨʠʪʦʢʫ    ʢ   ʛʨʫʧʧʝ    ʩʢʚʘʞʠʥ.     ʈʘʜʠʫʩ   ʪʘʢʦʛʦ    ʢʦʣʦʜʮʘ 
ʛʢ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʟʘʚʠʩʠʤʦʩʪʠ 

"ɗ 

ɗ ç-=1 
(Ȯ,1) 

 
ɉɐ = vȹ  /-ə--,--.-.-. -ɉ-,-.--..--ɉ-Ʌ-ɗ, (Ȯ,1Ɇ) 

 

ʪ. ʝ. ʢʘʢ   ʩʨʝʜʥʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʠʟ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʢʘʞʜʦʡ   ʩʢʚʘ- 
ʞʠʥʳ ʜʦ ʮʝʥʪʨʘ ʛʨʫʧʧʳ ʩʢʚʘʞʠʥ, ʚ ʢʦʪʦʨʦʤ ʟʘʜʘʝʪʩʷ (ʠʣʠ ʦʧʨʝ- 
ʜʝʣʷʝʪʩʷ) ʨʘʩʯʝʪʥʦʝ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ɼʣʷ ʩʠʩʪʝʤʳ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʢʚʘʞʠʥ, ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʦʪʥʦ- 
ʩʠʪʝʣʴʥʦ   ʨʘʚʥʦʤʝʨʥʦ   ʧʦ   ʦʧʨʝʜʝʣʝʥʥʦʤʫ   ʢʦʥʪʫʨʫ,   ʚʝʣʠʯʠʥʫ   ʛʢ 
ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʫʧʨʦʱʝʥʥʦʡ ʬʦʨʤʫʣʝ 

 

= <"ô 2 > 
 

ʛʜʝ FKð ʧʣʦʱʘʜʴ, ʟʘʢʣʶʯʝʥʥʘʷ ʚʥʫʪʨʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʥʪʫʨʘ 
ʩʢʚʘʞʠʥ. 
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. R ô 

Ȫɑɥ ɗɎɑɢɓɔ Ɉɡɘɥɓəɘɡɛ Ɉ ɕɑɆɓɋ ɐɔɘɑɔɈɆɓɔɈ (ɕɖɎ ɔɘɓɔɞɋɓɎɥɛ 
ɇɔɑɢɞɋɉɔ ɖɆɍɒɋɖɆ ɐ ɒɋɓɢɞɋɒə ɗɈɡɞɋ, ɝɋɒ ɘɖɎ) ɈɋɑɎɝɎɓə ̄ ̋
ɑəɝɞɋ ɔɕɖɋɊɋɑɥɘɢ ɕɔ ɚɔɖɒəɑɋ 

˝; 
ʛ ʢ ~ 2ʪʩô 

ɉɊɋ  ̋ð ɊɑɎɓɆ ɈɔɊɔɕɔɓɎɍɎɘɋɑɢɓɔɉɔ ɐɔɓɘəɖɆ. 

(II,  2Ɇ) 

Ȫɑɥ ɕɖɥɒɔəɉɔɑɢɓɡɛ   Ɉ   ɕɑɆɓɋ   ɐɔɘɑɔɈɆɓɔɈ   ɖɆɍɒɋɖɆɒɎ   2 ̱  -2 ˏ  
ɈɋɑɎɝɎɓə ̄ ̋ɖɋɐɔɒɋɓɊəɋɘɗɥ ɔɕɖɋɊɋɑɥɘɢ ɕɔ ɚɔɖɒəɑɋ [ȱ. 13] 

1'ʂ=   'ʎ 
A -f-ɺ 

(II , 26) 

ɉɊɋ ]̔  ɔɕɖɋɊɋɑɥɋɘɗɥ ɕɔ ɘɆɇɑɎɜɋ: 

ɺ 

ɸ 

 

 

ȴɇɟɎɏ ɕɖɎɘɔɐ Q ɐ ɈɔɊɔɕɔɓɎɍɎɘɋɑɢɓɔɏ əɗɘɆɓɔɈɐɋ ɔɕɖɋɊɋɑɥɋɘɗɥ 
ɕɔ ɗɑɋɊəɤɟɋɏ ɋɊɎɓɔɏ ɍɆɈɎɗɎɒɔɗɘɎ: 

Q = 2,73 
kTS

 

J  g Å-ʢ 

 
(11,3) 

ɉɊɋ S ð ɖɆɗɝɋɘɓɔɋ ɕɔɓɎɌɋɓɎɋ Ɉ ɐɔɘɑɔɈɆɓɋ, ɕɖɎɓɎɒɆɋɒɔɋ Ɉ ɗɔɔɘ- 
ɈɋɘɗɘɈɎɎ ɗ ɖɋɐɔɒɋɓɊɆɜɎɥɒɎ Ä 3; 

R ɂ ɈɋɑɎɝɎɓɆ, ɛɆɖɆɐɘɋɖɎɍəɤɟɆɥ ɣɚɚɋɐɘɎɈɓɔɋ ɖɆɗɗɘɔɥɓɎɋ Ɋɔ 
ɐɔɓɘəɖɔɈ ɕɎɘɆɓɎɥ Ɏ ɗɘɔɐɆ. 

Ȩ ɘɆɇɑ. II -1 ɕɖɎɈɋɊɋɓɡ ɈɡɖɆɌɋɓɎɥ Ɋɑɥ ɔɕɖɋɊɋɑɋɓɎɥ ɈɋɑɎɝɎɓɡ 
R ɕɖɎ ɖɆɍɑɎɝɓɡɛ əɗɑɔɈɎɥɛ ɕɎɘɆɓɎɥ. 

ʊʘʙʣʠʮʘ II -1 

 
ʉʭʝʤʘ ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ ʚ ʧʣʘʥʝ ɺʳʨʘʞʝʥʠʷ ʜʣʷ R 

 

ʘ) ʂʦʪʣʦʚʘʥ ʫ ʨʝʢʠ ð ʨʠʩ. 18-  ̫(ʫ ʣʠʥʝʡʥʦʛʦ 
ʢʦʥʪʫʨʘ ʧʠʪʘʥ ʠʷ)............................. ... 

 
ʙ) ʂʦʪʣʦʚʘʥ ʚ ʫʛʣʫ ʤʝʞʜʫ ʜʚʫʤʷ ʢʦʥʪʫʨʘʤʠ 
ʧʠʪʘʥʠʷ ð ʨʠʩ. 1 8 - t f ................................ ... . 

 

 

 

 
ʨ Ă 2LLX 

/Z .2 + /1,2 

 
(ʘ) 

 
 

(ʙ) 

 

ʚ) ʂʦʪʣʦʚʘʥ ʚ ʫʛʣʫ ʤʝʞʜʫ   ʢʦʥʪʫʨʦʤ   ʧʠʪʘʥʠʷ 
ʠ ʥʝʧʨʦʥʠʮʘʝʤʦʡ ʛʨʘʥʠʮʝʡ ʨʠʩ. 18-6 . . . . (ʚ) 

 
3 33 

ʩ ʢʤ ɿ
 

I 
%

 

0 0,20 0,40 0,60 0,80 1,00 

1,0 | 1,12 1,16 U 8 1,18 1,18 

 



(ʇʨʦʜʦʣʞʝʥʠʝ) 

 
ʉʭʝʤʘ ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ ʚ ʧʣʘʥʝ ɺʳʨʘʞʝʥʠʷ ʜʣʷ R 

 
ʛ)   ʂʦʪʣʦʚʘʥ    ʤʝʞʜʫ    ʧʨʷʤʦʣʠʥʝʡʥʳʤ    ʢʦʥʪʫʨʦʤ 

ʧʠʪʘʥʠʷ ʠ ʥʝʧʨʦʥʠʮʘʝʤʦʡ ʛʨʘʥʠʮʝʡ ð ʨʠʩ    18-ʛ (ɻ) 

 

 
ʜ)   ʂʦʪʣʦʚʘʥ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ ʢʦʥ- 
ʪʫʨʘʤʠ ʧʠʪʘʥʠʷ ʠʣʠ ʩʪʦʢʘ ʨʠʩ. ð 18-ʜ . . . . R = ð L sin 

ʪʩ L 

 

 

(ʜ) 

 

ʝ)   ʂʦʪʣʦʚʘʥ ʚ     ʢʨʫʛʦʚʦʡ    ʦʙʣʘʩʪʠ   ʧʠʪʘʥʠʷ ð 

ʨʠʩ.   1 8 -ʝ ................................................................. 
(ʝ )

 

 
ʇ ʨ ʠ ʤ ʝ ʯ ʘ ʥ    ʠʝ.   ɺʝʣʠʯʠʥʳ L, Lx ʠ ɺ ʦʪʩʯʠʪʳʚʘʶʪʩʷ ʦʪ ʮʝʥʪʨʘ ʙʦʣʴʰʦʛʦ ʢ ʦ- 

ʣʦʜʮʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʇ ʨ ʠ ʤ ʝ ʨ ʨ ʘ ʩ ʯ ʝ ʪ ʘ . ʆʧʨʝʜʝʣʠʤ ʧʨʠʪʦʢ ʢ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ, ʩʦ- 
ʩʪʦʷʱʝʡ ʠʟ ʰʝʩʪʠ ʩʢʚʘʞʠʥ (ʣʩ = 6) ʠ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʤʝʞʜʫʨʝʯʥʦʤ ʤʘʩʩʠʚʝ 
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ʧʨʠ k =   10 Mjcym ;   ɻ =   18 ʣ   ʠ 5 K -   10 ʣ   (ʨʠʩ. 19).   ɼʨʫʛʠʝ   ʨʘʟʤʝʨʳ   ʫʢʘʟʘʥʳ 
ʥʘ ʪʦʤ ʞʝ ʨʠʩʫʥʢʝ. 

ʇʨʦʚʝʜʝʤ ʨʘʩʯʝʪ ʙʝʟ   ʫʯʝʪʘ   ʚʣʠʷʥʠʷ    ʫʜʘʣʝʥʥʦʡ   ʛʨʘʥʠʮʳ    ʧʠʪʘʥʠʷ, ʪ. ʝ. ʧʦ 
ʩʭʝʤʝ   ʢʦʪʣʦʚʘʥʘ   ʫ   ʣʠʥʝʡʥʦʛʦ   ʢʦʥʪʫʨʘ   ʧʠʪʘʥʠʷ. 

 

 

 

 

 

 

 

 

 

 

 

 
ʦʦ 

 

100ʤ 

- -ʩʢȴʚ5 ʩȴʥʙ-6- 

>ʉʢʚɿ ʉʅʙ4< 
40ʤ 

  ɕ    

 

 

 

 

ʈʠʩ. 19. 

 

ʇʨʝʞʜʝ   ʚʩʝʛʦ   ʦʧʨʝʜʝʣʠʤ   ʨʘʜʠʫʩ   ʙʦʣʴʰʦʛʦ   ʢʦʣʦʜʮʘ   ʩʦʛʣʘʩʥʦ   (II,   1ʘ). 

ɉɐ = ə' (442 ʭ 50)2 = ʨ 442 ʭ 50 ç= 46,5 ʤ. 

ɺʳʨʘʞʝʥʠʝ    ʜʣʷ    ʵʬʬʝʢʪʠʚʥʦʛʦ    ʨʘʩʩʪʦʷʥʠʷ R ʦʧʨʝʜʝʣʠʤ ʧʦ   ʬʦʨʤʫʣʝ   (ʘ) 
ʪʘʙʣ. ʀ-1 ʧʨʠ L = 110 ʤ (ʩʤ. ʨʠʩ. 19) 

# = 2 X ʅʆ = 220 ʤʯ 

ʘ ʧʨʠʪʦʢ   Q ʢ ʫʩʪʘʥʦʚʢʝ   ʦʧʨʝʜʝʣʠʤ   ʧʦ   ʬʦʨʤʫʣʝ   (11,3) 
 

Q = 2,73 10 X 18 X ʖ = 7300 ʃʟ/ʩʫ ʪ =  304 ʤʎʢʘʩ\ 

 

 
ʜʝʙʠʪ   ʦʜʥʦʡ   ʩʢʚʘʞʠʥʳ 

 
Qc ð 

 

 

 
 

Hq ʦ 

 

 

 
= 1216 ʤʎʩʫʪ = 51 ʤ^/ʯʘʩ. 

 

ʉ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʚʣʠʷʥʠʷ ʫʜʘʣʝʥʥʦʡ ʛʨʘʥʠʮʳ   ʧʠʪʘʥʠʷ   ʧʨʦʚʝʜʝʤ   ʨʘʩʯʝʪ 
ʧʨʠʪʦʢʘ   ʢ   ʫʩʪʘʥʦʚʢʝ    ʧʦ   ʩʭʝʤʝ    ʧʣʘʩʪʘ     ʤʝʞʜʫ    ʜʚʫʤʷ    ʦʙʣʘʩʪʷʤʠ    ʧʠʪʘʥʠʷ     ʧʨʠ 
L ð 480 ʤ ʠ / ʭ= 1 10 ʤ (ʩʤ. ʨʠʩ. 19). 
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ʇʩ ʦ 

ʇʦ ʬʦʨʤʫʣʝ (ʜ) ʪʘʙʣ. II-1 ʥʘʭʦʜʠʤ ʚʝʣʠʯʠʥʫ R: 
 

R = JL 480 sin =200   ʤ. 
it 480 

ʇʦ ʬʦʨʤʫʣʝ (II, 3) ʥʘʭʦʜʠʤ ʦʙʱʠʡ ʧʨʠʪʦʢ ʢ ʫʩʪʘʥʦʚʢʝ 

Q= 2,73 1   0   1   0 = 7750 ʤ*1ʩʫʪ= 323 
l
*
g ð

46,5 

ʠ ʜʝʙʠʪ ʦʜʥʦʡ ʩʢʚʘʞʠʥʳ 

Qc = ð = ð1290 ʤʎʩʫʪ ð54 ʤ̡\ʯʘʩ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʘʟʥʠʮʘ ʚ ʨʘʩʯʝʪʘʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʭʝʤʘʤ ʧʦʣʫʯʠʣʘʩʴ ʩʨʘʚʥʠ- 
ʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ( ð7%). 

 

Ä 7.   ȶɆɗɝɋɘ   ɈɍɆɎɒɔɊɋɏɗɘɈəɤɟɎɛ   ɗɐɈɆɌɎɓ 

Ɇ. ˞̜̉̒̓̆̍ ̝̏̓̅̆̌̎̏ ̠̖̒̓̏̉̚ ̒̋̃́̇̉̎ 

ȵɖɎ ɓɋɇɔɑɢɞɔɒ ɝɎɗɑɋ ɈɔɊɔɕɔɓɎɍɎɘɋɑɢɓɡɛ ɗɐɈɆɌɎɓ ɔɓɎ ɖɆɗ- 
ɗɒɆɘɖɎɈɆɤɘɗɥ ɐɆɐ ɗɎɗɘɋɒɆ ɔɘɊɋɑɢɓɔ ɗɘɔɥɟɎɛ ɗɐɈɆɌɎɓ. 

Ȩ ɣɘɔɒ ɗɑəɝɆɋ ɖɆɗɝɋɘɓɔɋ ɕɔɓɎɌɋɓɎɋ əɖɔɈɓɥ ɉɖəɓɘɔɈɡɛ ɈɔɊ 5 
ɕɖɎ ɊɋɏɗɘɈɎɎ ɔɊɎɓɔɝɓɔɏ ɗɐɈɆɌɎɓɡ ɔɕɖɋɊɋɑɎɘɗɥ ɔɇɟɋɏ ɍɆɈɎɗɎ- 
ɒɔɗɘɢɤ 

5 = - ̂  / ɋ , (II,  4) 

 
ɉɊɋ / ɗ ð ɚəɓɐɜɎɥ ɕɔɓɎɌɋɓɎɥ ɔɘ ɊɋɏɗɘɈɎɥ ɔɊɎɓɔɝɓɔɏ ɗɐɈɆɌɎɓɡ 

ɛɆɖɆɐɘɋɖɎɍəɤɟɆɥ ɣɚɚɋɐɘɎɈɓɔɗɘɢ ɋɋ ɖɆɇɔɘɡ. 

ȵɖɎ ɊɋɏɗɘɈɎɎ ɗɎɗɘɋɒɡ ̐̒ ɔɊɎɓɔɝɓɡɛ ɗɐɈɆɌɎɓ ɔɇɟɋɋ ɖɆɗɝɋɘ- 
ɓɔɋ ɕɔɓɎɌɋɓɎɋ   ɔɕɖɋɊɋɑɥɋɘɗɥ ɐɆɐ ɗəɒɒɆ   ɖɆɗɝɋɘɓɡɛ   ɕɔɓɎɌɋɓɎɏ 
ɔɘ ɊɋɏɗɘɈɎɥ ɐɆɌɊɔɏ ɗɐɈɆɌɎɓɡ Ɉ ɔɘɊɋɑɢɓɔɗɘɎ, ɘ. ɋ. 

 
5 = (11,5) 

 

ɕɖɎɝɋɒ ɕɖɎ ɔɊɎɓɆɐɔɈɡɛ ɊɋɇɎɘɆɛ ɗɐɈɆɌɎɓ 

Qc f 
kTJcyMI 

ɉɊɋ / ɗəɒ ð ɗəɒɒɆɖɓɆɥ ɚəɓɐɜɎɥ ɕɔɓɎɌɋɓɎɥ ɗɎɗɘɋɒɡ. 

 

 
( ȳ , Ȭ) 

Ⱥɔɖɒəɑɡ Ɋɑɥ ɔɕɖɋɊɋɑɋɓɎɥ ɈɋɑɎɝɎɓ / ɗ ɕɖɎɈɋɊɋɓɡ Ɉ ɘɆɇɑ. II -2. 

Ȫɑɥ ɖɆɈɓɔɊɋɇɎɘɓɡɛ ɗɐɈɆɌɎɓ ɕɖɎ ɇɑɎɍɐɔɒ ɖɆɗɕɔɑɔɌɋɓɎɎ Ɏɛ 
Ɋɖəɉ ɐ Ɋɖəɉə (ɕɔ ɐɖɆɏɓɋɏ ɒɋɖɋ, ɐɔɉɊɆ ɕɔɑɔɈɎɓɆ ɓɆɎɇɔɑɢɞɋɉɔ 
ɖɆɗɗɘɔɥɓɎɥ ɒɋɌɊə   ɗɐɈɆɌɎɓɆɒɎ ɒɋɓɢɞɋ Ɏɛ ɗɖɋɊɓɋɉɔ   ɖɆɗɗɘɔɥɓɎɥ 

36 

5 = 



 

 
ȳɆɎɒɋɓɔɈɆɓɎɋ ɗɛɋɒɡ 

ɖɆɗɕɔɑɔɌɋɓɎɥ ɗɐɈɆɌɎɓɡ ȮɍɔɇɖɆɌɋɓɎɋ ɗɛɋɒɡ 

ȸɆɇɑɎɜɆ 11-2 

ȨɡɖɆɌɋɓɎɋ Ɋɑɥ ɚəɓɐɜɎɎ ɕɔɓɎɌɋɓɎɥ 

Ȩɓɋ ɗɐɈɆɌɎɓɡ [ȱ. 29] 
 

 
/ɗ = 0,3671g 

Ȩ ɗɐɈɆɌɎɓɋ 

/ɗ = 0,367 3g 

 

 
ɻ 

 

 

 
/? ʢ 2 - 52 

ʗ ʢ ɻʩ 

52 +    /-2 

 

 

 

 

 

 

Ȩ ɕɔɑəɔɉɖɆɓɎɝɋɓɓɔɒ ɕɑɆ- 
ɗɘɋ ɗ ɔɊɓɎɒ ɐɔɓɘəɖɔɒ ɕɎ- 
ɘɆɓɎɥ (ɗɘɔɐɆ) 

Ȩɓɋ ɗɐɈɆɌɎɓɡ [ȱ. 27] 

/ 4Z,2 ð 4Ly + ɉȪ 
/ɗ = 0,367 lg 

ʛ
 

(ə ɕɔɑɔɌɎɘɋɑɢɓɔ, ɋɗɑɎ   ɘɔɝɐɆ Ȳ ɓɆɛɔɊɎɘɗɥ 
ɒɋɌɊə ɗɐɈɆɌɎɓɔɏ Ɏ ɖɋɐɔɏ) 

Ȩ ɗɐɈɆɌɎɓɋ 

/ ɗ = 0,367 lg 
2L

 
ʛ ʩ 



 

ȳɆɎɒɋɓɔɈɆɓɎɋ ɗɛɋɒɡ 

ɖɆɗɕɔɑɔɌɋɓɎɥ ɗɐɈɆɌɎɓɡ ȮɍɔɇɖɆɌɋɓɎɋ ɗɛɋɒɡ 

ȵɖɔɊɔɑɌɋɓɎɋ 

ȨɡɖɆɌɋɓɎɋ Ɋɑɥ ɚəɓɐɜɎɎ ɕɔɓɎɌɋɓɎɥ 

Ȩ ɕɔɑɔɗɔɔɇɖɆɍɓɔɒ ɕɑɆ- 
ɗɘɋ ɗ ɊɈəɒɥ ɐɔɓɘəɖɆɒɎ 
ɕɎɘɆɓɎɥ (ɗɘɔɐɆ) 

ʂʦʥʪʮʨ ʧʠʪʘʥʠʷ (ʩʪʦʥʘ) 

 
Èʄ(ʭ.ʫ) 

ʭ 

 

     t     

ʆʙʣʘʩʪʴ ʧʠʪʘʥʠʷ (ʩʪʦʥʘ) 

Ȩɓɋ ɗɐɈɆɌɎɓɡ [ȱ. 26] 

c h ^ _ co s ʌ ʢ + ʫ) 

/ʩ = 0,183 lg 

ch
7
-
Z
Ã
X  
ðcos 

I
~
Z
j
y
~ 

Ȩ ɗɐɈɆɌɎɓɋ 

/ɗ = 0,367 I  g S in 

 
 
 

 
Ȩ ɕɔɑɔɗɔɔɇɖɆɍɓɔɒ ɕɑɆ- 
ɗɘɋ ɗ ɔɊɓɎɒ ɐɔɓɘəɖɔɒ ɕɎ- 
ɘɆɓɎɥ Ɏ ɔɊɓɎɒ ɓɋɕɖɔɓɎ- 
ɜɆɋɒɡɒ ɐɔɓɘəɖɔɒ 

 
ʅʦʥʪʠʦ ʧʠʪʘʥʠʷ 

 
 
 

ʆʄ(ʍ,ʫ) 

 

Ȩɓɋ ɗɐɈɆɌɎɓɡ [ȱ. 15] 

(cha + r.os^)(chct + cospg) 
/ ʩ - U.1W lg (chaðC08p1) ( Cha ð CQStO 

-j ʩʢʙ 

a 
KX 

 

_  TC(̂  A + y ) 

 

_   A h   ð ʫ ) 

 

V / / / / ' '/ ??/ ' ʃ 

 

ʫ ʋ / W ʋ / S 
= TO 

Ȩ ɗɐɈɆɌɎɓɋ 

ñ 2 L ; 2L 



Ɋɔ ɐɔɓɘəɖɆ ɕɎɘɆɓɎɥ) ɈɋɑɎɝɎɓə / ɗəɒ ɕɖɎɇɑɎɌɋɓɓɔ ɒɔɌɓɔ ɔɕɖɋɊɋ- 
ɑɥɘɢ ɕɔ ɚɔɖɒəɑɋ 

/ʩʫʤ = * ʉ/ ʃ ( ʅ, 7 ) 

ɉɊɋ / ɗɣ ð ɔɗɖɋɊɓɋɓɓɆɥ (ɣɚɚɋɐɘɎɈɓɆɥ)  ɈɋɑɎɝɎɓɆ ɚəɓɐɜɎɎ ɕɔɓɎɌɋ- 
ɓɎɥ, ɔɕɖɋɊɋɑɥɋɒɆɥ ɕɔ ɚɔɖɒəɑɆɒ Ɋɑɥ ɚəɓɐɜɎɎ ɕɔɓɎɌɋɓɎɥ Ɉ ɗɐɈɆ- 
ɌɎɓɋ (ɗɒ. ɘɆɇɑ. II -2) ɗ ɍɆɒɋɓɔɏ ɖɆɊɎəɗɆ ɗɐɈɆɌɎɓ ɓɆ ɣɚɚɋɐɘɎɈɓɔɋ 
ɖɆɗɗɘɔɥɓɎɋ ̄ ̞ ɔɘ ɗɐɈɆɌɎɓ Ɋɔ ɖɆɗɝɋɘɓɔɏ ɘɔɝɐɎ. ȨɋɑɎɝɎɓɆ ɉɣ ɔɕɖɋ- 
Ɋɋɑɥɋɘɗɥ ɘɆɐ Ɍɋ,  ɐɆɐ ɖɆɊɎəɗ ɇɔɑɢɞɔɉɔ  ɐɔɑɔɊɜɆ ɉɐ,  ɕɔ ɚɔɖɒəɑɋ 
(11,1), Ɇ   ɖɆɗɝɋɘɓɔɋ   ɖɆɗɗɘɔɥɓɎɋ Ɋɔ   ɇɑɎɌɆɏɞɋɉɔ   ɐɔɓɘəɖɆ   ɕɎɘɆɓɎɥ 
ɎɑɎ ɗɘɔɐɆ ɕɖɎɓɎɒɆɋɘɗɥ ɖɆɈɓɡɒ ɗɖɋɊɓɋɒə ɖɆɗɗɘɔɥɓɎɤ Ɋɔ ɓɋɉɔ   ɔɘ 
ɜɋɓɘɖɆ ɗɎɗɘɋɒɡ Ɏ ɔɘ ɖɆɗɝɋɘɓɔɏ ɗɐɈɆɌɎɓɡ. 
ȵɖɎ ɖɆɗɝɋɘɆɛ  ɕɔɓɎɌɋɓɎɥ Ɉ ɗɐɈɆɌɎɓɆɛ  ɜɋɑɋɗɔɔɇɖɆɍɓɔ   ɈɡɊɋ- 

ɑɎɘɢ ɚəɓɐɜɎɤ ɕɔɓɎɌɋɓɎɥ ɗɆɒɔɏ ɗɐɈɆɌɎɓɡ / ɗɐɈ Ɏ ɗɝɎɘɆɘɢ 

/  ɖɘ ɑ =   /  ɖ ɏ ɇ ( ʧ ʩ ð1)/ɗɣ> (Ȯ, 7Ɇ) 

ɉɊɋ / ɗɣ ð ɣɚɚɋɐɘɎɈɓɆɥ ɚəɓɐɜɎɥ ɕɔɓɎɌɋɓɎɥ, ɔɕɖɋɊɋɑɥɋɒɆɥ  ɔɘ Ɋɋɏ- 
ɗɘɈɎɥ Ɉɗɋɛ ɗɐɈɆɌɎɓ, ɐɖɔɒɋ ɖɆɗɝɋɘɓɔɏ. 

ʇ ʨ ʠ ʤ ʝ ʨ ʨ ʘ ʩ ʯ ʝ ʪ ʘ . ʇʨʦʚʝʜʝʤ ʨʘʩʯʝʪ ʧʦʥʠʞʝʥʠʷ   ʫʨʦʚʥʷ   Ɉ ʩʢʚʘʞʠʥʝ ʜʣʷ 
ʧʨʠʤʝʨʘ, ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʘʨʘʛʨʘʬʝ. 

ʇʨʠʪʦʢ    ʢʦ    ʚʩʝʡ ʩʠʩʪʝʤʝ    ʠʟ ʰʝʩʪʠ ʩʢʚʘʞʠʥ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʚ 7750 ʤ^/ʩʫʪ, 
ʦʪʢʫʜʘ   ʜʝʙʠʪ   ʢʘʞʜʦʡ   ʩʢʚʘʞʠʥʳ   ʩʦʩʪʘʚʣʷʝʪ    Qc =   1290 ʤʎʩʫʪ  = 54 ʤʛ/ ʯʘʩ. 

ɺ ʥʘʠʭʫʜʰʠʭ ʫʩʣʦʚʠʷʭ ʩ   ʪʦʯʢʠ   ʟʨʝʥʠʷ   ʚʦʟʤʦʞʥʦʛʦ   ʧʝʨʝʧʦʥʠʞʝʥʠʷ   ʫʨʦʚʥʷ 
ʥʘʭʦʜʷʪʩʷ   ʩʢʚʘʞʠʥʳ 4 ʠ 5.   ʇʨʦʚʝʜʝʤ ʨʘʩʯʝʪ ʜʣʷ    ʩʢʚʘʞʠʥʳ   5    ʧʨʠ ʛʩ = 0,15 ʤ . 

ʆʧʨʝʜʝʣʠʤ ʬʫʥʢʮʠʶ ʧʦʥʠʞʝʥʠʷ ʦʪ    ʩʘʤʦʡ ʩʢʚʘʞʠʥʳ, ʧʦʣʴʟʫʷʩʴ 
ʪʘʙʣ. 11-2 (ʩʭʝʤʘ 3), ʧʨʠ / = 150 ʤ. 

 
, 2 -480 .    / 3,14-150 \ 
/ʩʢʚ - 0,ɿʔ7 lg ɿɼ 4 .0<15 sill ^ 48Q j = 1.21. 

 
ʆʧʨʝʜʝʣʷʝʤ    ʵʬʬʝʢʪʠʚʥʳʡ   ʨʘʜʠʫʩ ʛ ɻ ʧʦ ʬʦʨʤʫʣʝ (II, 1) ʧʨʠ ʧʩ = 5 (ʦʪ ʚʩʝʭ 

ʩʢʚʘʞʠʥ, ʢʨʦʤʝ ʨʘʩʯʝʪʥʦʡ) 

 

lg ɻ ɻ= - g ñ 0 2 80 + *g 89>5 + !g 80+ Jg 40 + !g 82) -  1,854; ʛ ɻ = 71,5 ʤ 

Ɏ ʨʘʩʯʝʪʥʦʝ   ʨʘʩʩʪʦʷʥʠʝ ʦʪ   ʩʢʚʘʞʠʥ ʜʦ   ʨʝʢʠ lv 

110 + 15 0 

ʢ 2 130 ʤ. 

ʅʘʭʦʜʠʤ ʪʝʧʝʨʴ / ʩ9 ʧʦ   ʪʦʡ ʞʝ    ʬʦʨʤʫʣʝ (II,  1ʘ) ʪʘʙʣ. ʅ-2, ʥʦ   ʟʘʤʝʥʷʷ ɉɗ ʥʘ ɉɣ. 

2-480 
ɸ 0,367 lg 

3,11-71,5 
sin    

3,14-130 

480 = 0,186- 

ʉʫʤʤʘʨʥʘʷ   ʬʫʥʢʮʠʷ   ʧʦʥʠʞʝʥʠʷ / ʩʫʤ ʦʧʨʝʜʝʣʷʝʪʩʷ   ʩʦʛʣʘʩʥʦ   (II, 7ʘ) 
 

/ ʩʫʤ = 1,21 + 5 .0 ,1 8 6 ̂  2 ,1 4 . 

ʇʦ   ʬʦʨʤʫʣʝ   (11,6) ʥʘʭʦʜʠʤ   ʧʦʥʠʞʝʥʠʝ   ʚ ʩʢʚʘʞʠʥʝ ʧʨʠ Qc ç 1290 M^Jcym 

1290 
Sc ð 10*18 2è14 ð 15,3 ʤ . 
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̂Ȣ ˝̘́̒̆̓ ̒̏̒̓́̃̎̏̄̏ ̝̃̏̅̏̐̏̎́̈̉̓̆̌̎̏̄̏ ̋̏̎̓̔̑́ 

ʇʨʠ     ʙʦʣʴʰʦʤ  ʯʠʩʣʝ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʮ ʝʣʝʩʦ- 
ʦʙʨʘʟʥʦ  ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜʠʢʦʡ ʨʘʩʯʝʪʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ   ʧʨʠ- 
ʚʝʜʝʥʠʠ ʩʠʩʪʝʤʳ ʩʢʚʘʞʠʥ    ʢ   ʩʦʩʪʘʚʥʦʤʫ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʤʫ 
ʢʦʥʪʫʨʫ,   ʩʦʩʪʦʷʱʝʤʫ   ʠʟ    ʨʷʜʘ    ʧʨʷʤʦʣʠʥʝʡʥʳʭ    ʫʯʘʩʪʢʦʚ,    ʚʜʦʣʴ 
ʢʘʞ ʜʦʛʦ   ʠʟ   ʢʦʪʦʨʳʭ   ʧʨʠʥʠʤʘʝʪʩʷ   ʨʘʚʥʦʤʝʨʥʘʷ   ʨʘʩʩʪʘʥʦʚʢʘ    ʩʢʚʘ- 
ʞʠʥ ʨʘʚʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ [ʃ. 30, 31, 33]. 

ʈʘʩʯʝʪʥʦʝ   ʧʦʥʠʞʝʥʠʝ   5   ʚʥʫʪʨʠ   ʢʦʪʣʦʚʘʥʘ   ʦʪ   ʜʝʡʩʪʚʠʷ    ʦʜ - 
ʥʦʛʦ ʫʯʘʩʪʢʘ ʢʦʥʪʫʨʘ ʦʧʨʝʜʝʣʠʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

 

s = j j r f = T r ncf> (Ȯ,8) 

ʛʜʝ / - ðʬʫʥʢʮʠʷ    ʧʦʥʠʞʝʥʠʷ     ʫʯʘʩʪʢʘ    ʢʦʥʪʫʨʘ,  ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ 
ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʌʫʥʢʮʠʷ ʧʦʥʠʞ ʝʥʠʷ/ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʥʳ ʫʯʘʩʪʢʘ, 
ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ ʠ ʦʪ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʥʝʦʜʥʦ- 
ʨʦʜʥʦʩʪʠ ʧʦʪʦʢʘ. 

ʀʩʧʦʣʴʟʫʷ  ʤʝʪʦʜ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ (ʩʤ. ʧʨʠʣʦ- 
ʞʝʥʠʝ     1),      ʟʘʧʠʰʝʤ       ʬʦʨʤʫʣʫ     ʜʣʷ       ʦʧʨʝʜʝʣʝʥʠʷ      ʧʦʥʠʞʝʥʠʷ 
ʫ ʩʪʝʥʢʠ ʩʦʚʝʨʰʝʥʥʦʡ ʩʢʚʘʞʠʥʳ 

Sc = ^ ( / + ^ ȩ Ⱥɐ) = + (I , 8Ɇ) 

ʛʜʝ ʌʢ ð ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʥʪʫʨʘ ʩʢʚʘʞʠʥ. ɼʣʷ ʦʧʨʝ- 
ʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʌʢ ʩʣʝʜʫʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʥʦʤʦʛʨʘʤʤʦʡ ʨʠʩ. 67 
(ʧʨʠʣʦʞʝʥʠʝ 1). 

ʇʨʠʚʝʜʝʥʥʳʝ     ʟʘʚʠʩʠʤʦʩʪʠ     ʧʨʠʤʝʥʠʤʳ    ʜʣʷ     ʢʘʞ ʜʦʛʦ    ʫʯʘʩʪʢʘ 
ʚ     ʦʪʜʝʣʴʥʦʩʪʠ.     ɼʣʷ    ʚʩʝʡ ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʦʡ   ʫʩʪʘʥʦʚʢʠ,   ʩʦʩʪʦʷ - 
ʱʝʡ ʠʟ ʧ ʫʯʘʩʪʢʦʚ, ʨʘʩʯʝʪʥʦʝ ʧʦʥʠʞʝʥʠʝ ʚʥʫʪʨʠ ʢʦʪʣʦʚʘʥʘ   ʦʧʨʝ- 
ʜʝʣʠʪʩʷ ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʧʦʥʠʞʝʥʠʡ ʦʪ ʢʘʞʜʦʛʦ  ʫʯʘʩʪʢʘ   ʚ ʦʪʜʝʣ ʴ- 
ʥʦʩʪʠ 

5 - 0ʩ_ ɽ ʧʩi f i , 
 

(ʀ , 9 ) 
k T 

*-1 

ʛʜʝ   nctf t ð ʧʨʦʠʟʚʝʜʝʥʠʝ    ʯʠʩʣʘ    ʩʢʚʘʞʠʥ    ʠ    ʬʫʥʢʮʠʠ    ʧʦʥʠʞʝʥʠʷ 
ʥʘ ʫʯʘʩʪʢʝ ʥʦʤʝʨ /. 

ɽʩʣʠ ʫʜʝʣʴʥʳʝ ʜʝʙʠʪʳ ʥʝʩʢʦʣʴʢʠʭ ʣʠʥʠʡ ʨʘʚʥʦʛʦ ʧʨʠʪʦʢʘ 
ʧʨʠʥʠʤʘʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ, ʪʦ ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ 

 

5 k r f 0ô 
(II, 9ʘ) 

ɉɊɋ 
 

 

 
ɿʜʝʩʴ 

 

 
i=l 

gtð ʫʜʝʣʴʥʳʡ    ʜʝʙʠʪ /-ʦʡ ʣʠʥʠʠ 

 

(ʀ, 96) 

 

ʨʘʚʥʦʛʦ ʧʨʠʪʦʢʘ; 
<7ð ʚʳʙʨʘʥʥʳʡ   ʨʘʩʯʝʪʥʳʡ   ʫʜʝʣʴʥʳʡ   ʜʝʙʠʪ. 
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ʋʨʘʚʥʝʥʠʝ (II,  9) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʨʘʩʯʝʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ, 
ʧʦʣʴʟʫʷʩʴ ʢʦʪʦʨʦʡ ʤʦʞ ʥʦ ʦʩʫʱ ʝʩʪʚʠʪʴ  ʧʦʜʙʦʨ   ʨʘʮʠʦʥʘʣʴʥʦʡ 

ʩʭʝʤʳ  ʨʘʩʧʦʣʦʞʝʥʠʷ  ʚʦʜʦʧʦʥʠʟʠʪʝʣʴʥʳʭ  ʩʢʚʘʞʠʥ  ʠ ʦʧʨʝʜʝʣʠʪʴ 
ʧʨʠʪʦʢ    ʢ    ʥʠʤ.     ʕʪʦ     ʫʨʘʚʥʝʥʠʝ    ʟʘʧʠʩʘʥʦ    ʚ    ʧʨʝʜʧʦʣʦʞʝʥʠʠ,   ʯʪʦ 

ʚʩʝ ʩʢʚʘʞʠʥʳ   ʦʙʦʨʫʜʦʚʘʥʳ   ʦʜʠʥʘʢʦʚʳʤʠ   ʥʘʩʦʩʘʤʠ   ʠ,   ʩʣ ʝʜʦʚʘ - 
ʪʝʣʴʥʦ,  ʷʚʣʷʶʪʩʷ  ʨʘʚʥʦʜʝʙʠʪʥʳʤʠ.  ɺ ʵʪʦʤ   ʧʨʝʜʧʦʣʦʞʝʥʠʠ   ʠ ʩʣ ʝ- 

ʜʫʝʪ  ʧʨʦʠʟʚʦʜʠʪʴ  ʦʩʥʦʚʥʫʶ  ʯʘʩʪʴ ʨʘʩʯʝʪʘ, ʢʦʪʦʨʘʷ  ʩʚʦʜʠʪʩʷ   ʢ 
ʧʦʜʙʦʨʫ  ʯʠʩʣʘ   ʩʢʚʘʞʠʥ ʧʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ. ɼʘʣʝʝ ʤʦʞ ʝʪ 
ʦʢʘʟʘʪʴʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʟʤʝʥʠʪʴ ʥʘʩʦʩʥʦʝ ʦʙʦʨʫʜʦʚʘʥ ʠʝ ʥʘ 

ʦʪʜʝʣʴʥʳʭ   ʫʯʘʩʪʢʘʭ.   ʊʦʛʜʘ   ʩʣʝʜʫʝʪ   ʟʘʤʝʥʠʪʴ ʧʩ ʩʢʚʘʞʠʥ ʩ ʜ ʝ - 
ʙʠʪʦʤ   Qc    ʥʘ    ʠ /     ʩʢʚʘʞʠʥ ʩ ʜʝʙʠʪʦʤ  Q 'c, ʩʦʭʨʘʥʷʷ  ʥʝʠʟʤʝʥʥʳʤ 

ʦʙʱʠʡ ʧʨʠʪʦʢ ʢ ʫʯʘʩʪʢʫ ʩʢʚʘʞʠʥ, ʪ. ʝ. ʩʦʙʣʶʜʘʷ ʩʦʦʪʥʦʰ ʝʥʠʝ 
 

tlcQc = ç c 'Q 'c   ȭȰȭ   ʗʩ' =   ʗʩ - ʫ 7~ - ( ʀ , 1 0 ) 

W.C 

ɼʣʷ   ʦʧʨʝʜʝʣʝʥʠʷ   ʧʦʥʠʞʝʥʠʷ    ʚ   ʩʢʚʘʞʠʥʝ   ʫʯʘʩʪʢʘ   ʥʦʤʝʨ i 

ʩʣ ʝʜʫʝʪ  ʧʦʣʴʟʦʚʘʪʴʩʷ   ʦʙ ɦʠʤ   ʫʨʘʚʥʝʥʠʝʤ 

ʇ 
 

Sc = 

 

ɺ ʫʨʘʚʥʝʥʠʠ  (II,   ʀ ) 

,k lfl  + ʊ ɻ ʌʢ(Á Å (ʇ* 11 }  
i - 1 

Q ci ð ʜʝʙʠʪ  ʩʢʚʘʞʠʥ  ʥʘ ʨʘʩʯʝʪʥʦʤ ʫʯʘʩʪʢʝ; 

Qc ð ʢʘʢ ʠ ʨʘʥʝʝ,  ʚʳʙʨʘʥʥʳʡ   ʨʘʩʯʝʪʥʳʡ   ʜʝʙʠʪ  ʩʢʚʘʞ ʠʥ; 

ʷʩ ð ʯʠʩʣʦ ʩʢʚʘʞʠʥ, ʧʦʜʦʙʨʘʥʥʳʭ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʜʝʙʠʪʝ 

ʩʢʚʘʞʠʥ Qc. 

ɽʩʣʠ ʫʜʝʣʴʥʳʝ ʜʝʙʠʪʳ ʥʝʩʢʦʣʴʢʠʭ ʣʠʥʠʡ ʨʘʚʥʦʛʦ ʧʨʠʪʦʢʘ 

ʦʜʠʥʘʢʦʚʳ, ʪʦ 

= + (11.11Ɇ) 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ  ʧʦ ʫʨʘʚʥʝʥʠʷʤ (11,9) ʠ (II, 11) ʥ ʝ- 
ʦʙʭʦʜʠ ʤ ʦ ʧʨʝʞ ʜʝ ʚʩʝʛʦ ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʶ ʧʦʥʠʞʝʥʠʷ ʦʪ ʜ ʝʡ - 
ʩʪʚʠʷ ʣʠʥʠʠ ʨʘʚʥʦʛʦ ʧʨʠʪʦʢʘ. 

ɽʝʚʳʨʘʞʝʥʠʝ  ʤʦʞ ʥʦ  ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶʱ ʝʤ     ʚʠʜʝ [ʃ. 31 ]: 
 

f = f c - Ν , (ȵ,12) 

ʛʜʝʚʝʣʠʯʠʥʘ/ ʩ ʧʨʝʜʩʪʘʚʣʷʝʪ  ʩʦʙʦʡ ʬʫʥʢʮʠʶʧʦʥʠʞʝʥʠʷ ʜʣʷ 
ʦʜʠʥʦʯʥʦʡ ʩʢʚʘʞʠʥʳ, ʚ ʩʝʨʝʜʠʥʝ ʣʠʥʠʠ ʦʧʨʝʜʝʣʷʝʤʫʶ ʧʦ ʜʘʥʥʳʤ 

ʪʘʙʣ.  ʅ-2, ʘ ʚʝʣʠʯʠʥʘ ɸ / ʭʘʨʘʢʪʝʨʠʟʫʝʪ  ʨʘʟʣʠʯʠʝ ʚ ʨʘʙʦʪʝ  ʩʢ ʚʘ- 
ʞʠʥʳ ʠ ʣʠʥʠʠ ʨʘʚʥʦʛʦ ʧʨʠʪʦʢʘ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬ ʦʨʤʫʣʝ 

 
A /= 0 , 3 6 7 1 g - J - , (II,  13) 

 

ʧʨʠʯʝʤ ʛ 0 ð ʨʘʩʯʝʪʥʦʝ  ʨʘʩʩʪʦʷʥʠʝ  ʦʪ ʪʦʯʢʠ   ʜʦ   ʣʠʥʠʠ; 

ʛ ð ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʝʨʝʜʠʥʳ ʣʠʥʠʠ ʜʦ ʪʦʯʢʠ, ʚ ʢʦʪʦʨʦʡ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ. 
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ȨɋɑɎɝɎɓə ɉ0 ɒɔɌɓɔ ɔɕɖɋɊɋɑɎɘɢ ɕɔ ɉɖɆɚɎɐə ɖɎɗ. 20-Ɇ Ɉ ɍɆɈɎɗɎ- 
ɒɔɗɘɎ ɔɘ ɉ Ɏ ɐɖɆɘɝɆɏɞɋɉɔ ɖɆɗɗɘɔɥɓɎɥ ɘɔɝɐɎ Ɋɔ ɑɎɓɎɎ Ȧ1. (ȵɔɗ- 
ɑɋɊɓɋɋ ɔɕɖɋɊɋɑɥɋɘɗɥ ɐɆɐ ɊɑɎɓɆ ɕɋɖɕɋɓɊɎɐəɑɥɖɆ ˙ ˙ ΄ɂɖɎɗ. 20-6, 
ɋɗɑɎ   ɣɘɔɘ    ɕɋɖɕɋɓɊɎɐəɑɥɖ   ɗɈɔɎɒ   ɔɗɓɔɈɆɓɎɋɒ   ɕɔɕɆɊɆɋɘ   ɓɆ ɑɎɓɎɤ. 
Ȩ ɕɖɔɘɎɈɓɔɒ ɗɑəɝɆɋ Ȧ ɔɕɖɋɊɋɑɥɋɘɗɥ   ɐɆɐ    ɖɆɗɗɘɔɥɓɎɋ Ɋɔ   ɇɑɎɌɆɏ- 
ɞɋɏ ɘɔɝɐɎ ɑɎɓɎɎ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩ. 20 -ʘ. 

ȵɖɎ Ȧ > 1 ɈɋɑɎɝɎɓə Ȧ/ ɒɔɌɓɔ ɓɆɏɘɎ ɕɔ ɓɎɌɋɗɑɋɊəɤɟɋɏ ɘɆɇ- 
ɑɎɜɋ; ɕɖɎ Ȧ > 3 ɒɔɌɓɔ ɕɖɎɓɎɒɆɘɢ Ȫ / = 0 . 
ȵɖɎ ɔɕɖɋɊɋɑɋɓɎɎ / Ɉ   ɗɋɖɋɊɎɓɋ   ɑɎɓɎɎ   (ɉɊɋ    ̄ = 0)   ɗɑɋɊəɋɘ 

ɓɆɏɘɎ / ɗ, ɐɆɐ Ɋɑɥ ɗɐɈɆɌɎɓɡ, ɍɆɒɋɓɥɥ ɘɔɑɢɐɔ ̄̒ ɓɆ 0,37/, Ɇ Ȧ/ 
ɕɖɎɓɥɘɢ ɖɆɈɓɔɏ ɓəɑɤ. 
ȶɆɗɝɋɘ ɈɋɑɎɝɎɓɡ / ɕɔ ɚɔɖɒəɑɋ (II,  12) ɗɕɖɆɈɋɊɑɎɈ ɕɖɎ ɖɆɗ- 

ɕɔɑɔɌɋɓɎɎ ɑɎɓɎɎ ɓɆ ɖɆɗɗɘɔɥɓɎɎ ɔɘ ɐɔɓɘəɖɆ ɕɎɘɆɓɎɥ (ɖɋɐɎ), ɇɔɑɢ- 
ɞɋɒ ɕɔɑɔɈɎɓɡ ɊɑɎɓɡ ɑɎɓɎɎ, ɝɘɔ ɔɇɡɝɓɔ Ɏ Ɏɒɋɋɘ ɒɋɗɘɔ. Ȩ ɕɖɔ- 

 
1 ɼʣʷ   ʫʜʦʙʩʪʚʘ   ʠʩʧʦʣʴʟʦʚʘʥʠʷ   ʛʨʘʬʠʢʘ   ʚ ʥʝʤ ʧʨʠʚʝʜʝʥʘ   ʟʘʚʠʩʠʤʦʩʪʴ-ʫ- 

_ ð ʛ ðɸ ð ɸ 
ʦʪ ʛ ð ɼ =   ð jð   ʧʨʠ ʨʘʟʣʠʯʥʳʭ ɸ =   -ʫð . 
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Ȼ ɝ \ 

 

 

 

 

 

ɘɎɈɓɔɒ Ɍɋ ɗɑəɝɆɋ ɐ ɈɋɑɎɝɎɓɋ/, ɔɕɖɋɊɋɑɥɋɒɔɏ ɕɔ ɚɔɖɒəɑɋ (II, 12), 
ɗɑɋɊəɋɘ ɊɔɇɆɈɎɘɢ ɈɋɑɎɝɎɓə Ȫ/', ɔɕɖɋɊɋɑɥɋɒəɤ ɘɆɐ Ɍɋ, ɐɆɐ Ɏ 
ɈɋɑɎɝɎɓɆ Ȫ/ ɕɔ ɚɔɖɒəɑɋ (II, 13) Ɏ ɕɔ ɈɡɞɋɕɖɎɈɋɊɋɓɓɔɏ ɘɆɇɑɎɜɋ, 
ɓɔ ɔɘ ɊɋɏɗɘɈɎɥ ɚɎɐɘɎɈɓɔɏ ɑɎɓɎɎ, ɕɖɋɊɗɘɆɈɑɥɤɟɋɏ ɗɔɇɔɏ ɍɋɖ- 
ɐɆɑɢɓɔɋ ɔɘɔɇɖɆɌɋɓɎɋ ɊɋɏɗɘɈɎɘɋɑɢɓɔɏ ɑɎɓɎɎ ɔɘɓɔɗɎɘɋɑɢɓɔ ɐɔɓ- 
ɘəɖɆ ɕɎɘɆɓɎɥ (ɖɋɐɎ). 
ȶɋɐɔɒɋɓɊəɋɘɗɥ ɗɑɋɊəɤɟɎɏ ɕɔɖɥɊɔɐ ɖɆɗɝɋɘɆ ɗɔɗɘɆɈɓɡɛ ɈɔɊɔ- 

ɕɔɓɎɍɎɘɋɑɢɓɡɛ əɗɘɆɓɔɈɔɐ: 
Ɇ) ȭɆɊɆɤɘɗɥ ɖɆɗɝɋɘɓɡɋ ɘɔɝɐɎ, Ɋɑɥ ɐɔɘɔɖɡɛ ɊɔɑɌɓɡ ɇɡɘɢ ɔɕɖɋ- 

Ɋɋɑɋɓɡ əɖɔɈɓɎ ɉɖəɓɘɔɈɔɉɔ ɕɔɘɔɐɆ ɈɓəɘɖɎ ɐɔɘɑɔɈɆɓɆ Ɏ ɕɔ ɐɔɓɘəɖə 
əɗɘɆɓɔɈɐɎ, Ɇ Ɉɋɗɢ ɈɔɊɔɕɔɓɎɍɎɘɋɑɢɓɡɏ 
ɐɔɓɘəɖ   ɖɆɍɇɎɈɆɋɘɗɥ   ɓɆ   ɖɥɊ əɝɆɗɘɐɔɈ 
ɗ ɕɔɗɘɔɥɓɓɔɏ ɎɓɘɋɓɗɎɈɓɔɗɘɢɤ ɈɔɊɔɔɘ- 
ɇɔɖɆ. 
ȨɓəɘɖɎ ɐɔɘɑɔɈɆɓɆ, ɐɆɐ ɕɖɆɈɎɑɔ, 

ɗɑɋɊəɋɘ ɍɆɊɆɈɆɘɢ ɓɋ ɇɔɑɋɋ 2ð3 ɖɆɗ- 
ɝɋɘɓɡɛ ɘɔɝɋɐ; ɕɔ ɐɔɓɘəɖə ɐɔɘɑɔɈɆɓɆ 
ɌɋɑɆɘɋɑɢɓɔ Ɏɒɋɘɢ ɖɆɗɝɋɘɓɡɋ ɘɔɝɐɎ ɓɆ 
ɐɆɌɊɔɒ əɝɆɗɘɐɋ ɎɑɎ ɛɔɘɥ ɇɡ ɓɆ ɛɆ- 
ɖɆɐɘɋɖɓɡɛ əɝɆɗɘɐɆɛ (ɓɆɕɖɎɒɋɖ, ɓɆ ɗɆ- 

,4  ̂
f , 4 

j  V 

 
ʈʠʩ. 20 -6. 

ɒɔɒ ɊɆɑɢɓɋɒ Ɏ ɗɆɒɔɒ ɇɑɎɍɐɔɒ ɔɘ ɔɇɑɆɗɘɎ ɕɎɘɆɓɎɥ). 
ɇ) ȵɔ ɚɔɖɒəɑɋ (II, 12) ɔɕɖɋɊɋɑɥɤɘɗɥ ɚəɓɐɜɎɎ ɕɔɓɎɌɋɓɎɥ Ɉ 

ɖɆɗɝɋɘɓɡɛ ɘɔɝɐɆɛ. 
Ɉ) ȵɔ ɗɕɔɗɔɇə ɇɔɑɢɞɔɉɔ ɐɔɑɔɊɜɆ (Ä 5)   ɔɜɋɓɎɈɆɋɘɗɥ   ɈɋɑɎ- 

ɝɎɓɆ ɕɖɎɘɔɐɆ ɐ əɗɘɆɓɔɈɐɋ. ȵɖɎ ɣɘɔɒ ɈɋɑɎɝɎɓə ɉɐ ɒɔɌɓɔ ɔɕɖɋ- 
Ɋɋɑɥɘɢ ɕɔ ɚɔɖɒəɑɆɒ (II,  2). 
ɉ) ȳɆ ɔɗɓɔɈɆɓɎɎ ɊɆɓɓɡɛ ɔ ɈɋɑɎɝɎɓɋ ɕɖɎɘɔɐɆ ɈɡɇɎɖɆɋɘɗɥ ɓɆ- 

ɗɔɗɓɔɋ ɔɇɔɖəɊɔɈɆɓɎɋ, ɋɉɔ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ Ɏ Ɉ ɕɋɖɈɔɒ ɕɖɎ- 
ɇɑɎɌɋɓɎɎ ɔɕɖɋɊɋɑɥɋɘɗɥ ɘɖɋɇəɋɒɔɋ ɝɎɗɑɔ ɗɐɈɆɌɎɓ. 
Ɋ) ȵɔ ɚɔɖɒəɑɋ (II, 9) ɔɕɖɋɊɋɑɥɋɘɗɥ ɈɋɑɎɝɎɓɆ ɖɆɗɝɋɘɓɔɉɔ ɕɔɓɎ- 

ɌɋɓɎɥ Ɉ ɖɆɗɝɋɘɓɡɛ ɘɔɝɐɆɛ ɈɓəɘɖɎ ɐɔɘɑɔɈɆɓɆ, ɐɔɘɔɖɔɋ ɗɔɕɔɗɘɆɈ- 
ɑɥɋɘɗɥ ɗ ɈɋɑɎɝɎɓɔɏ ɘɖɋɇəɋɒɔɉɔ ɕɔɓɎɌɋɓɎɥ. Ȩ ɗɑəɝɆɋ ɍɆɒɋɘɓɔɉɔ 
ɖɆɗɛɔɌɊɋɓɎɥ ɣɘɎɛ ɈɋɑɎɝɎɓ ɕɖɔɎɍɈɔɊɎɘɗɥ ɎɍɒɋɓɋɓɎɋ ɖɆɗɗɘɆɓɔɈɐɎ 
ɗɐɈɆɌɎɓ (Ɇ ɎɓɔɉɊɆ Ɏ ɎɍɒɋɓɋɓɎɋ ɓɆɗɔɗɓɔɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ) Ɏ ɕɖɔ- 
ɈɔɊɎɘɗɥ ɖɆɗɝɋɘ   Ɉɔ   Ɉɘɔɖɔɒ ɕɖɎɇɑɎɌɋɓɎɎ, Ɇ Ɉ ɊɆɑɢɓɋɏɞɋɒ, ɋɗɑɎ 
ɣɘɔ ɓɋɔɇɛɔɊɎɒɔ, ɘɔ Ɏ Ɉ ɘɖɋɘɢɋɒ.   ȴɇɡɝɓɔ ɊɈəɛ-ɘɖɋɛ ɕɖɎɇɑɎɌɋ- 
ɓɎɏ ɇɡɈɆɋɘ Ɉɕɔɑɓɋ ɊɔɗɘɆɘɔɝɓɔ. 
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ɛ 7 - Ȧ 0 0,25 0,5 0,75 1,0 

Ȧ       

 
1 0,019 0,005 0,001 -0,004 ð0,007 

 2 0,005 0,003 0 ð0,001 ð0,002 
 3 0,002 0,001 0 0 ð0,001 
 



ɘ 

ɋ)    ȵɔɗɑɋ   ɕɔɊɇɔɖɆ   ɖɆɜɎɔɓɆɑɢɓɔɏ   ɖɆɗɗɘɆɓɔɈɐɎ   ɗɐɈɆɌɎɓ    ɓɆ   ɘɎ - 
ɕɔɈɡɛ əɝɆɗɘɐɆɛ ɐɔɓɘəɖɆ ɕɔ ɚɔɖɒəɑɋ (II,  11) ɕɖɔɈɋɖɥɤɘɗɥ əɖɔɈɓɎ 
Ɉ ɗɐɈɆɌɎɓɆɛ,  ɗ   ɘɋɒ   ɝɘɔɇɡ   ɎɍɇɋɌɆɘɢ  Ɉ ɓɎɛ ɎɍɑɎɞɓɋɉɔ  ɕɔɓɎɌɋ- 
ɓɎɥ əɖɔɈɓɋɏ. ȫɗɑɎ ɓɆ ɐɆɐɎɛ-ɘɔ  əɝɆɗɘɐɆɛ  ɔɘɒɋɝɆɋɘɗɥ  ɓɋɌɋɑɆ- 
ɘɋɑɢɓɔɋ ɎɑɎ ɓɋɊɔɕəɗɘɎɒɔɋ ɕɔɓɎɌɋɓɎɋ əɖɔɈɓɥ  Ɉ ɗɐɈɆɌɎɓɆɛ,  ɘɔ 
ɗɑɋɊəɋɘ  ɑɎɇɔ   ɕɖɔɎɍɈɋɗɘɎ    ɕɋɖɋɗɘɆɓɔɈɐə   ɗɐɈɆɌɎɓ,   ɑɎɇɔ   ɕɋɖɋɏɘɎ 
ɓɆ ɣɘɎɛ əɝɆɗɘɐɆɛ ɓɆ ɓɆɗɔɗɓɔɋ ɔɇɔɖəɊɔɈɆɓɎɋ ɒɋɓɢɞɋɏ ɕɖɔɎɍɈɔ- 
ɊɎɘɋɑɢɓɔɗɘɎ, əɈɋɑɎɝɎɈɆɥ ɗɔɔɘɈɋɘɗɘɈɋɓɓɔ ɝɎɗɑɔ ɗɐɈɆɌ'Ɏɓ. 

ʇ ʨ ʠ ʤ ʝ ʨ ʨ ʘ ʩ ʯ ʝ ʪ ʘ . ʈʘʩʩʤʦʪʨʠʤ     ʚ     ʢʘʯʝʩʪʚʝ     ʧʨʠʤʝʨʘ     ʧʨʷʤʦʫʛʦʣʴʥʫʶ 
ʫʩʪʘʥʦʚʢʫ ʚʙʣʠʟʠ ʨʝʢʠ (ʨʠʩ. 21), ʟʘʢʣʘʜʳʚʘʝʤʫʶ   ʚ   ʜʦʩʪʘʪʦʯʥʦ   ʦʜʥʦʨʦʜʥʦʤ   ʙʝʟ- 
ʥʘʧʦʨʥʦʤ   ʧʦʪʦʢʝ ʩ    ʢ = 25   ʤ/ʩʫʪ , ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʛʣʫʙʠʥʝ ʧʦʪʦʢʘ h0 = 21,0 ʤ ʠ 
ʪʨʝʙʫʝʤʦʤ   ʧʦʥʠʞʝʥʠʠ 5 0 = 10,0 ʤ. 

 

f - m         

ô ʋʯʘʩʪʦʢ 3   ^ 
ʯ. V

 

s Ä 

! ʦʄ 1, 
Ä
 

1 *  
ʋʯʘʩʪʦʢ 1 

 

 

 

 
 

ʂʦʥʪʫʨ ʧʠʪʘʥʠʷ (ʨʝʢʘ) 
 

ʈʠʩ. 21. 

 

 
ɼʣʷ    ʦʙʝʩʧʝʯʝʥʠʷ    ʨʘʚʥʦʤʝʨʥʦʩʪʠ   ʧʦʥʠʞʝʥʠʷ    ʚ   ʢʦʪʣʦʚʘʥʝ   ʟʘʜʘʝʪʩʷ    ʫʩʣʦʚʠʝ, 

ʯʪʦ ʧʦʥʠʞʝʥʠʝ ʚ ʩʝʨʝʜʠʥʝ ʣʠʥʠʠ 2   (ʨʘʩʯʝʪʥʘʷ ʪʦʯʢʘ ʄ') ʙʳʣʦ ʦʜʠʥʘʢʦʚʦ ʩ ʧʦ- 
ʥʠʞʝʥʠʝʤ   ʚ ʮʝʥʪʨʝ   ʢʦʥʪʫʨʘ   (ʨʘʩʯʝʪʥʘʷ   ʪʦʯʢʘ ʄ ). 

ʆʮʝʥʠʤ ʦʙʱʠʡ ʧʨʠʪʦʢ ʢ ʫʩʪʘʥʦʚʢʝ   ʧʦ   ʩʧʦʩʦʙʫ   ʙʦʣʴʰʦʛʦ   ʢʦʣʦʜʮʘ,   ʦʧʨʝʜʝ- 
ʣʷʷ ʝʛʦ ʨʘʜʠʫʩ ʧʦ ʬʦʨʤʫʣʝ (II, 2) 

 

Ȱ 80ʇ 00 ʨʣ ʣ 
3 14 ð 50,4 ʤ. 

 
ʆʧʨʝʜʝʣʷʝʤ   ʨʘʩʯʝʪʥʦʝ   ʟʥʘʯʝʥʠʝ   ʧʦʥʠʞʝʥʠʷ   5   ʧʦ   ʬʦʨʤʫʣʝ   (I, 3),   ʟʘʜʘʚʘʷʩʴ 

ɻ - 16 ʣʝ 

2*21 ð 
S 2 10 ð 10 ʤ> 

 

ʂʘʢ ʚʠʜʥʦ, ʧʨʠ ʚʳʙʨʘʥʥʦʤ   ʟʥʘʯʝʥʠʠ ʊ ʨʘʩʯʝʪʥʦʝ ʧʦʥʠʞʝʥʠʝ ʨʘʚʥʦ ʜʝʡʩʪ- 
ʚʠʪʝʣʴʥʦʤʫ. 

ʇʦ ʬʦʨʤʫʣʝ (II, 3) ʧʨʠ   R =   2-110 = 220 (ʩʤ.   ʪʘʙʣ. ʅ-1ʘ) ʥʘʭʦʜʠʤ 
 

2,73*25-16-10 

220 

lg 50,4 

 
17000 Mzjcym ð 71Q ʤ ̫ (ʯʘʩ. 
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ȨɡɇɎɖɆɥ ɓɆɗɔɗ Ȧȸȳ-8 ɗ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢɤ 30 ̍ɕɍ̘́̒ˠ ɔɕɖɋɊɋɑɥɋɒ ɕɔ- 
ɘɖɋɇɓɔɋ ɝɎɗɑɔ ɗɐɈɆɌɎɓ ̐ ̒

Q 710 
Ɍ =   2 4 ɞ ɘ - 

 

ȵɋɖɋɏɊɋɒ ɘɋɕɋɖɢ ɐ ɖɆɗɗɒɔɘɖɋɓɎɤ ɈɔɕɖɔɗɆ ɔ ɖɆɜɎɔɓɆɑɢɓɔɏ ɖɆɗɗɘɆɓɔɈɐɋ ɗɐɈɆ- 
ɌɎɓ, ɎɗɛɔɊɥ Ɏɍ əɗɑɔɈɎɥ ɖɆɈɋɓɗɘɈɆ ɕɔɓɎɌɋɓɎɏ Ɉ ɘɔɝɐɆɛ  ̇Ɏ  ̇'. 
ȵɖɎɈɋɊɋɒ ɕɔɊɖɔɇɓɔɋ ɔɕɖɋɊɋɑɋɓɎɋ ɚəɓɐɜɎɏ ɕɔɓɎɌɋɓɎɥ / ' Ɉ ɘɔɝɐɋ ˙̄ ɔɘ 

ɊɋɏɗɘɈɎɥ ɑɎɓɎɏ 7, 2 Ɏ Ϊ  l
Ȫɑɥ ɑɎɓɎɎ 7 ɔɕɖɋɊɋɑɎɒ ɕɖɋɌɊɋ Ɉɗɋɉɔ ɕɔ ɗɛɋɒɋ 2 ɘɆɇɑ. ȵ-2 ɚəɓɐɜɎɤ 

ɕɔɓɎɌɋɓɎɥ   / ɗ   Ɋɑɥ   ɔɊɎɓɔɝɓɔɏ   ɗɐɈɆɌɎɓɡ   Ɉ   ɗɋɖɋɊɎɓɋ   ɑɎɓɎɎ   ɕɖɎ   L = 70 ̍ȟ 
 ̄= 64 ̍ȟ  ̔= ð 40  ̍

/
^
ɗ =  0,367 l g

V
---4---7-0-^---+---4--^7 0---4--0--4----6-4-2-- =   0,367 lg -1ɇ_8 7  =  0,170. 

ȵɖɎ ɐɖɆɘɝɆɏɞɋɒ ɖɆɗɗɘɔɥɓɎɎ ɔɘ ɑɎɓɎɎ Ɋɔ ɘɔɝɐɎ 7Ȯ'Ȫ = 40  ̍ Ɏ ɕɔɑɔɈɎɓɋ 

ɊɑɎɓɡ ɑɎɓɎɎ / = 50  ̍ ɓɆɛɔɊɎɒ_Ȫ = 0,8, ɍɆɘɋɒ ̄ = 1,28 Ɏ  ̄ ð Ȫ = 0,48, Ɇ ɕɔ 

ɉɖɆɚɎɐə ɖɎɗ. 20-Ɇ ɔɕɖɋɊɋɑɥɋɒ ɉ0 = 1,24. 

ȸɔɉɊɆ ɗɔɉɑɆɗɓɔ (II,  13) 

 ˟
Ȫ/ = 0,367 lg - f 

124 
j- 28" = - Á . Á 05 

Ɏ ɚəɓɐɜɎɥ ɕɔɓɎɌɋɓɎɥ / ɔɘ ɊɋɏɗɘɈɎɥ ɑɎɓɎɎ ɗɔɉɑɆɗɓɔ (11, 12) ɇəɊɋɘ 

/ = 0,170 + 0,005 = 0,175. 

ȦɓɆɑɔɉɎɝɓɡɒ ɕəɘɋɒ ɓɆɛɔɊɎɒ ɈɋɑɎɝɎɓə / ɗ Ɋɑɥ ɑɎɓɎɎ 4 ɕɖɎ L = 110  ̍, 
 ̄ = 100  ̠,  ̔ = 0 

/ ɋ - 0,367 lg 
/ 4 - 1 1 0 3 +   100 

100 
0,141. 

ȪɆɑɋɋ ɕɖɎ Ȫ = 100 ̍ȟ I = 40  ̍ɕɔɑəɝɆɋɒ Ȫ = 2,5 Ɏ ɓɆɛɔɊɎɒ ɕɔ ɘɆɇɑɎɜɋ Ȫ/ = 
= 0,003, ɔɘɐəɊɆ 

/ = 0,141 - 0 ,0 0 3 = 0,138. 

ȨɋɑɎɝɎɓə / ɔɘ ɊɋɏɗɘɈɎɥ ɑɎɓɎɎ 2, ɓɆ ɗɋɖɋɊɎɓɋ ɐɔɘɔɖɔɏ ɖɆɗɕɔɑɆɉɆɋɘɗɥ ɖɆɗ- 
ɝɋɘɓɆɥ ɘɔɝɐɆ  ̇ ɔɕɖɋɊɋɑɥɋɒ ɕɔ ɗɛɋɒɋ 2 ɘɆɇɑ. Ȯ-2, ɕɔɊɗɘɆɈɑɥɥ ɘəɊɆ Ɉɒɋɗɘɔ ̄ ̒
ɈɋɑɎɝɎɓə 0,37/, 

/ - 0,367 lg + 110 = 0,430. 
s 0,37-40 

ȵɔɊɗɝɎɘɆɓɓɡɋ ɘɆɐɎɒ ɔɇɖɆɍɔɒ ɍɓɆɝɋɓɎɥ ɚəɓɐɜɎɏ ɕɔɓɎɌɋɓɎɥ Ɋɑɥ ɘɔɝɋɐȱ7Ɏȱ+ 
ɗɈɋɊɋɓɡ Ɉ ɓɎɌɋɗɑɋɊəɤɟəɤ ɘɆɇɑɎɜə, Ɉ ɐɔɘɔɖɔɏ ɕɖɎɈɋɊɋɓɔ ɘɆɐɌɋ ɕɖɋɊɈɆɖɎɘɋɑɢ- 
ɓɔɋ ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɗɐɈɆɌɎɓ ɕɔ ɔɘɊɋɑɢɓɡɒ əɝɆɗɘɐɆɒ (ɑɎɓɎɥɒ). 
ȶɆɗɕɖɋɊɋɑɎɒ Ɉ ɕɋɖɈɔɒ ɕɖɎɇɑɎɌɋɓɎɎ ɗɐɈɆɌɎɓɡ ɕɔ ɔɘɊɋɑɢɓɡɒ əɝɆɗɘɐɆɒ 

ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ (ɍɊɋɗɢ Ɍɋ Ɋɑɥ əɊɔɇɗɘɈɆ ɈɡɕɎɗɆɓɡ ɚəɓɐɜɎɎ ɕɔɓɎɌɋɓɎɥ): 
ʧ 

ȹ ɝ Ɇɗɘɔ ɐ ........................ 1 2 3 4 /ʩʫʤ   ð S   ʣ ʩ/ 

ȽɎɗɑɔ   ɗɐɈɆɌɎɓ   . . . . 7 6 5 6 
/** 1

 
ȺəɓɐɜɎɎ ɘɔɝɐɆ  ̇ 0,213 0,224 0,257 0,224 5,48 

ɕɔɓɎɌɋɓɎɥ: ɘɔɝɐɆ  ̇' 0,168 0,430 0,225 0,138 5,71 

ȴɕɖɋɊɋɑɎɒ   ɘɋɕɋɖɢ   ɕɔɓɎɌɋɓɎɥ Ɉ ɖɆɗɝɋɘɓɡɛ ɘɔɝɐɆɛ ɕɔ ɚɔɖɒəɑɋ (II, 9) ɕɖɎ 
Qc ð 30 ̍ \̛̘́̒ = 720 M^jcym, 
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= 0,367 lg 


